MYHUIHNITAJIBHOE OBIMEOBPA3OBATEJIBHOE YUYPEXJIEHUE
«(JTAPTEHUTCKASA HIKOJIA UMEHMU JIBAK/AbBI 'EPOSI COBETCKOI'O COIO3A
AHIPESA AHTOHOBHUYA I'PEYKO» I'OPOJA AJTYLITHI

PACCMOTPEHO COI'TACOBAHO
Ha 3acelaHuu [IMO 3amecTuTenb TUPEKTOpa
yuuTenen MaTeMaTuKu

/ O.B. CaBuyk
PykoBogurens
MO /JL.YO. Crapuenko  «28» aBrycta 2025r.

[Iporokon ot «28» aBrycra

20251. Ned

JAOKYMEHT NOANUCAH

ANEKTPOHHOR NOANMUCHI0

DN: OU=[lupektop, O=MOY MapTeHuTCKas

wkona um. asaxabl 'eposi Cosetckoro Cotosa

"peyko, CN=IycT AneHa AnekcaHgposHa, E=
school5_Alushta@crimeaedu.ru

OcHoBaHve: A noaTBepXKaat 3TOT JOKYMEHT
CBOEW YAOCTOBEPSAIOLLEN NOAMUCHIO

[Oata: 2025.10.20 15:36:12+03'00'

YTBEPXJIEHO
Jupektop MOY
«[TapTenuTckas mkosna
HM. IBaXKIbI I'epos
Coserckoro Coroza
AA. I'peuko» ropoaa
AnymITel

/A.A. Jlyct
IIpukaz ot «29» asrycra

2025r. Ne 229

PABOYASA TIPOTPAMMA

yueOHoro npeamera «l'eomerpus. Yriy0JeHHbIN YPOBEHb)»

1151 ooyyaronuxes 10 - 11 knaccos

ITaprenur, 2025



HNOACHUTEJIbBHASA 3AIINCKA

leomerpust siBAsieTcs OMHUM M3 0a30BBIX KYpCOB Ha YPOBHE CpPETHETO OOIIEro
o0pa3oBaHUsl, TaKk Kak 00ECIIeYnBaCT BOZMOKHOCTh H3YUYCHHS JUCIUIUINH €CTECTBCHHO-HAYYHOU
HaIlPpaBJICHHOCTH W NPCIMETOB T'yYMAaHHUTApHOT'O LUKIIA. HOCKOJIBKy JJOIrM4YE€CKO€ MBIIIJICHHUEC,
dbopmupyeMoe TpU  HM3YyYCHHH OOYYAIONIMMHUCS TIOHSATHHHBIX OCHOB TEOMETPHH, TpHU
JIOKAQ3aTEIbCTBE TEOPEM M TOCTPOCHHU IETIOYKU JIOTHUECKUX YTBEPKICHUH IPH PEIICHUN
TCOMETPUYECKUX 3a/iad, YMEHHE BBIIBUTaThb W ONPOBEPraTh THIIOTE3bl HETMOCPEICTBEHHO
UCTIONB3YIOTCSL TIPH PEIICHUU 3a7a4 €CTECTBEHHO-HAYYHOTO IHKJIA, B YaCTHOCTH (PH3UYECKHX
3aad.

Llens ocBoeHms mporpammMbl yuebHoro kypca «['eomerpusi» Ha yriyOnEéHHOM ypOBHE —
pa3BUTHE HMHIUBHUIYaJbHBIX CIIOCOOHOCTEW OOYYaIOUIMXCS NpPU H3YYEHUH TEOMETPHH, Kak
COCTaBJISIONIEH TpeaAMEeTHOM oOmactn «Marematuka ¥ WHGOpPMaATHKa» dYepe3 obecreueHue
BO3MOXHOCTH TPUOOPETEHHsI M HCIOJIb30BaHUS Oosiee IIyOOKHX T'€OMETPHUYECKUX 3HAHUN U
JEUCTBUH, CHIENU(PUIHBIX T'€OMETPUH, W HEOOXOIMMBIX IS YCIIEHIHOTO MPO(eCcCHOHATBHOTO
00pa30oBaHMsl, CBA3aHHOTO C MCIIOJIb30BaHUEM MaTEMaTHKH.

[TpropuTeTHBIMU 33a4aMM Kypca FT€OMETpUH Ha YIriyOJIEHHOM YpOBHE, pacIIUPSIOLIUMHU
U YCUJIMBAIOIIMMHU Kypc 0a30BOTO YPOBHSI, SBJISIOTCS:

pacliupeHue MpPEeACTaBICHUS O TIEOMETPUM KAK YaCTH MHPOBOM  KYJIBTYpbl U
(hopMHpOBaHKE OCO3HAHUS B3aUMOCBSI3H F€OMETPUH C OKPYKAIOLIUM MUPOM,;

dbopMupoBaHUE TPEACTABIECHUS O TMPOCTPAHCTBEHHBIX (Urypax Kak O BaKHEHIIUX
MaTEMaTUYECKUX MOJENAX, IO3BOJSIIOIIMX OMNMCHIBAaTh M M3y4yaThb pas3HbIE  SBJICHUS
OKpY’aloIlero Mupa, 3HaHUE MOHATHIHOrO amnmapara 1o pasaeny «CrepeoMeTpus» y4eOHOTo
Kypca F€OMETpHH;

(dopMHpoBaHUE YMEHHS BJIaIeTh OCHOBHBIMU MOHATUSAMH O MPOCTPAHCTBEHHBIX (QUTYpax U
UX OCHOBHBIMU CBOMCTBaMH, 3HaHUE TeopeM, (OpMys] U YMEHUE HUX NPUMEHSITb, YMEHUS
JIOKa3bIBaTh TEOPEMBI M HAXOAUTh HECTAHIAPTHBIE CLIOCOOBI PELIeHHUs 3a/ay;

dbopMupoBaHHE yMEHHS pPACIO3HABAaTh Ha 4YepTeX,axX, MOJACNSAX U B PEAIbHOM MHUDE
MHOTOI'PAHHHUKH U TeJia BPAIlEHUs, KOHCTPYHUPOBATh FT€OMETPUUECKUE MOJIEIH;

dbopmupoBanue INOHUMAaHUsA BO3MOHOCTH AKCMOMATHUYECKOTO MIOCTPOECHUS
MaTeMaTHYeCKUX TeOopui, (pOpMUPOBAHHWE MOHMMAHUSA POJM AKCHUOMATHKU NpPHU TMPOBEACHUU
PacCyKICHHUI;

(I)OpMI/IpOBaHI/Ie YMCEHUA BJIAACTb MCETOAAMH HOKa3aTCJIbCTB W aJTOPUTMOB PCILICHU,
YMCHUSA WX [PUMCHATH, TMPOBOAWUTL JOKA3aTCIIbHBIC PACCYXKACHHUA B XOAC PCHICHUSA
CTCPCOMECTPHUUCCKUX 3aJa4d MW 3aJa4d C [IPaKTUICCKUM COACPIKAHUCM, (bOpMI/IpOBaHI/IC
npeacTaBJICHUA O H€06XOI[I/IMOCTI/I A0Ka3aTejbCTB IPU 00OCHOBAaHMHM MAaTEMAaTUYCCKHUX
YTBCp)K,I[eHI/Iﬁ " POJIKM aKCUOMATUKHU B IIPOBCACHHUU JACAYKTUBHBIX paCCY)KﬂeHHﬁ;

pa3BUTHE U COBEPUICHCTBOBAHME WHTEIUIEKTyaJIbHBIX W TBOPYECKUX CIIOCOOHOCTEN
00ydJaromuxcsi, MMO3HABATEIbHOW aKTHUBHOCTH, WCCIEAOBATEIbCKUX YMEHUH, KPUTHUYHOCTHU
MBIIUICHUS, UHTEpeca K U3YYEHHUIO T€OMETPUH;



¢dopmupoBaHne (QyHKIMOHAIBHOW TPAMOTHOCTH, PpEJIEBAHTHOM TI'EOMETPUU: YMEHHUs
pacno3HaBaTh MPOSIBICHHUS T'E€OMETPUUYECKHX MOHSTHH, OOBEKTOB M 3aKOHOMEpPHOCTEH B
peasbHBIX JKU3HEHHBIX CUTYALUSX U MPHU U3YUYECHUH JAPYTHX yUEOHBIX MPEIMETOB, MPOSBICHUS
3aBUCUMOCTE M 3aKOHOMEPHOCTEM, MOJEIMPOBAHUS pEaJbHBIX CHUTYyallHid, HCCIEIOBAHUSA
IIOCTPOEHHBIX MOJIEJIEH, NHTEPIIPETALIMH [TOJIyYEHHBIX PE3YJIBTATOB.

OCHOBHBIMU COJIepKaTeNbHBIMU JIUHUAME yueOHOro Kypca «I'eomerpusi» B 10-11 knaccax
ABILIIOTCSA: «IIpsMBIE M TUIOCKOCTH B MPOCTpaHCTBE», «MHOrorpaHHukm», «Tena BpalieHUs»,
«BekTopbl 1 KOOpAUHATHI B IPOCTPAHCTBEY, «/{BUIKEHUS B IPOCTPAHCTBE.

ChopmynupoBannoe Bo ®I'OC COO TtpeboBaHHE «yMETh OMNEPUPOBATH TMOHATHIMUY,
pElIeBaHTHBIMH T€OMETPHH Ha yriyOJaéHHOM ypoBHe o0ydenus B 10—11 kimaccax, OTHOCHTCS KO
BCEM CcOJepXaTelbHbIM JIMHUSIM Yy4eOHOro Kypca, a (OpMUPOBAHUE JIOTUYECKHUX YMEHUMN
pacrpenensiercss HE TOJBKO IO COJEpXKATEeIbHBIM JIMHUSM, HO W IO ToAaM OOydYeHHs.
Copepxanue 00pa3oBaHHs, COOTBETCTBYIOIIEE MPEIMETHBIM  pe3ysbTaTaM  OCBOEHUS
®denepanbHOil pabouel MporpamMMbl, pacipeAeaEHHbIM 10 ToAaM 00yUYeHUs], CTPYKTypUPOBaHO
TakUM 00pa3oM, YTOObl KO BCEM OCHOBHBIM, MPUHIMUIHUAIBHBIM BOIpocaM oOydaromuecs
o0pamanuch HEOJHOKPAaTHO. DTO IMO3BOJSET OPraHU30BaTh OBJAJEHHE TIE€OMETPUYECKHUMU
MNOHATUSAMHM W HABBIKAMHU TIOCJENOBATENIBHO M IOCTYINATENbHO, C COOJIIOJIEHUEM MPUHIUIA
IPEEMCTBEHHOCTH, a HOBBIE 3HAHUS BKJIIOYaTh B OOLIYI0 CHCTEMY T€OMETPHYECKUX
IpeJCTaBICHUA O0y4aroUMXcs, paciupss U yriyonsis e€, oOpazys MpouYHble MHOXKECTBEHHbBIE
CBSI3H.

[lepexo/ K M3YYCHHUIO TEOMETPHUH Ha YIIyOJIEHHOM YPOBHE TIO3BOJISICT:

co3math ycioBus st auddepeHnmanuu  00ydeHHs, MOCTPOCHUS WHIAMBUAYATbHBIX
0o0pa3oBaTeNbHBIX  MPOTpPaMM,  OOCCIEYUTh  YIIyOJI€HHOE  H3yYeHHE  TeOMETPHUHU
KaK COCTaBJISOIICH yueOHOro nmpeamera « MaTeMaTHKay,

HOATOTOBUTH OOYYAONIMXCSI K MPOJODKCHHIO M3YYCHUS MaTeMaTHKHU C y4&TOM BbhIOOpa
Oynymeit mpodeccuu, odecrednBasi MPEEMCTBEHHOCTh MEXKIY OOMMM H MPOQECCHOHATHHBIM

o0OpaszoBaHHEM.

Ha usyuenue yueOHOro Kypca «l'eomeTpusi» Ha yriayOn€HHOM ypoBHE oTBomutcsi 204
yaca: B 10 kiacce — 102 ygaca (3 gaca B Hezeno), B 11 kiacce — 102 yaca (3 gaca B He/IemIO).

COJAEP)KAHUE OBYYEHUA

10 KJIACC

[IpsiMble U MJIOCKOCTH B MPOCTPAHCTBE

OCHOBHBIC OHATHUS CTECPCOMECTPHHU. Tqua, npsMmasi, IJI0CKOCTb, IMPOCTPAHCTBO. [TousTue
00 aKCHOMAaTHYECKOM IMOCTPOCHUU CTCPCOMCTPUU: AKCUOMBI CTCPCOMCTPUHN U CIICACTBUA U3 HUX.



B3anMHOe pacnosoxeHue NpsMbIX B IPOCTPAHCTBE: MEPECEKAIOIUECs, apalIC/IbHbIE U
cKpenuBaromuecs npsamele. [IpuzHaku ckpemuBaronmxcs npsameix. [lapamienbHOCTh NPAMBIX U
IJIOCKOCTEW B IIPOCTPAHCTBE: MApaJUICIIbHBIE IPSAMBIE B IIPOCTPAHCTBE, NMAPaLICIbHOCTh TPEX
NpSIMBIX, MApaJUIEIbHOCTh NOPSIMOM M IUIOCKOCTH. llapamnensHoe W LEHTpanbHOE
pOEKTHpPOBaHUE, n300paxkeHue uryp. OCHOBHBIE CBOWCTBA MapauIeIbHOTO NMPOESKTUPOBAHMS.
N306paxenune puryp B napajjiesibHON MPOEKIUU. YTJbl C COHANPABICHHBIMU CTOPOHAMM, YTOJI
MEXIY NPSAMBIMA B IPOCTpAaHCTBE. IlapajuieabHOCTH IIIOCKOCTEN: MapajuleIbHbIE IIOCKOCTH,
CBOICTBa mapasuienabHbIX IIockocTel. [IpocTeiiiue mpocTpaHncTBeHHbIE GUTYPBI HA MJIOCKOCTH:
TeTpa’aAp, NapalIeNICIUIIE], TIOCTPOCHNUE CEYEHUN.

[lepneHAUKYNSIPHOCTh OPSIMOM M TJIOCKOCTU:  TEpPHNEHANKYISpHbIE TpPSMBIE B
IPOCTPAHCTBE, MpsMbIE NapauleJIbHbIE M MNEPHEHIUKYJSIPHbIE K IUIOCKOCTH, MpPU3HAK
NEPICHIUKYISIPHOCTA TPSAMONM M IUIOCKOCTH, TeopemMa O MpsIMOW MepHeHANKYISPHON
10cKocTH. OpTOroHanbHOE MpoeKkTupoBaHue. [lepneHauKyasp U HaKIOHHBIE: PAacCCTOSHUE OT
TOYKH JI0 TUIOCKOCTH, PACCTOSIHUE OT MPSAMOM 0 MIOCKOCTH, MPOEKIHs (PUryphl HA TMIIOCKOCTD.
[lepneHIMKYISIPHOCTD IJIOCKOCTEH: MPU3HAK NEPIEHANKYIISIPHOCTH IBYX IUIockocTel. Teopema
0 TpEX MEePIEeHIUKYIIpaX.

VYrabl B IPOCTPAHCTBE: YIOJl MEXIY MPSIMOU U MJIOCKOCThIO, IBYTPAHHbBIN YIOJI, THHEHHBIN
yrosa AByrpaHHoro yrya. TpéxrpaHHblii U MHOrorpaHssle yribl. CBOMCTBa INJIOCKMX YIJIOB
MHOTrOrpa”soro yria. CBONCTBa IJIOCKMX M JIBYTPaHHBIX YIJIOB TPEXTPAHHOrO yriua. Teopemsl
KOCHUHYCOB ¥ CUHYCOB JUIsl TPEXTPAHHOTI'O YIJIA.

MHOrorpaHHUuKH

Buael MHOrOrpaHHMKOB, pa3BépTka MHoOrorpaHHuka. [Ipu3ama: n-yronbHas mpu3Ma,
npsiMasi 1 HAKJIOHHAs MPU3MbI, OOKOBas M IOJIHAS TIOBEPXHOCTH MpHU3MbL. [lapamtenenwmern,
NpSIMOYTOJIBHBIN Tapajuiefienunenl U ero cBoicTBa. KpaTuaiimmme myTH Ha MOBEPXHOCTH
MHOrorpaHHuka. Teopema Oinepa. [IpoctpanctBennas teopema I[ludaropa. IMupammma: n-
yToJIbHas MUpaMuja, IpaBuibHas U yceu€HHas nupamubsl. CBoiicTBa pédep n OOKOBBIX I'paHeil
HpaBHHBHOﬁ nupaMubl. HpaBI/IJIBHBIC MHOT'OTpaHHUKHA: TpaBUJIbHAA TpHU3Ma W IIpaBUJIbHAA
NUpaMuja, paBUiIbHAS TPEYTOIbHASI MUPaMKJIA U MPABHIBHBIN TeTpasap, KyO. [Ipeacrasnenue
0 MPABWJIbHBIX MHOTOTPAHHUKAX: OKTAdIP, TOACKASP U UKOCADIP.

Brruncienue 3meMeHTOB MHOTOTpaHHUKOB: pEOpa, auaroHanu, yribl. Ilnomans 60KOBOMA
MMOBEPXHOCTH M TMOJIHOW TMOBEPXHOCTH NPSIMOM MPU3MBI, IUIONIAJb OCHOBaHHM, Teopema o
OOKOBOW TOBEPXHOCTH NpsAMON mpu3Mbl. [lnomans OGOKOBOM MOBEPXHOCTH U IMOBEPXHOCTHU
IIPABWJIBHOM NMHPaMUIbI, TEOPEMA O IIOMAAHN YCECUEHHOM IMPaMUJIBI.

CumMerpusi B NPOCTPAHCTBE. DJIEMEHTbl CHUMMETPUM MPAaBUIBHBIX MHOTOI'PAaHHUKOB.
CuMMeTpuss B NIPaBWJIBHOM  MHOIOIDAaHHUKE: CHUMMETpHS Napajuleenunena, CUMMETpUs
IIPaBUJIBHBIX ITPU3M, CHMMETPUS IPABUIBHON TUPAMUIBIL.

BeKT()pI)I U KOOPAMHATHI B IPOCTPAHCTBE

[TonsATus: BEKTOp B MPOCTPAHCTBE, HYJIEBOM BEKTOP, JUIMHA HEHYJIEBOTO BEKTOPA, BEKTOPHI
KOJUTMHEapHbIe, COHAIPABICHHBIE W TPOTHBOIOJIOXHO HAINPaBICHHBIE BEKTOPHI. PaBEHCTBO
BEKTOpOB. JlelicTBUS C BEKTOpaMM: CJIOXKEHHE M BBIYMTAHUE BEKTOPOB, CyMMa HECKOJIBbKHX
BEKTOPOB, YMHOKEHHE BekTopa Ha uucio. CBoiicTBa crokeHHss BekTopoB. CBoiicTBa
YMHOXKEHUS BeKTopa Ha 4ucio. [loHsTHe koMIutaHapHble BEKTOpbI. [IpH3HaK KOMIJIaHAPHOCTH
Tpéx BekTopoB. [IpaBmimo mnapamienenunena. Teopema O pa3IoKEHHH BEKTOpa IO TPEM
HEKOMIUTAHApHbIM ~ BekTopaM. IlpsMoyromnbHas cucreMa KOOpPIMHAT B  IPOCTPAHCTBE.



Koopaunatsl BekTopa. CBsI3p MeXAy KOOpAMHATaMM BEKTOpAa M KOOpPAMHATAMU TOYEK. YTOI
Mexay BekTopamu. CKaliipHOE MPOU3BEIEHNE BEKTOPOB.

11 KJIACC

Tesa BpameHust

[ToHATHA: UMIMHAPUYECKAas IOBEPXHOCTb, KOHUYECKas IOBEPXHOCThb, cdepudeckas
MIOBEPXHOCTh, OOpa3yomue MoBepxXHOCTe. Tena BpamieHHs: HWIMHAP, KOHYC, YCEUEHHBIN
KOHYC, cepa, map. BzaumHoe pacnonoxeHue chepbl U IUIOCKOCTH, KacaTelbHas IIOCKOCTh K
cdepe. M300paxkeHne Ten BpalleHus Ha IIOCKOCTU. Pa3BépTka munmuHapa u konyca. CuMMeTpus
ctheps! 1 mapa.

O6béM. OcHoBHBIE cBOiicTBa 00bEMOB Ten. Teopema 00 00BEME NPSIMOYTOJIBHOTO
napajenenunena 1 cieactsus u3 He€. OO0bEM NPSAMOM M HAKIOHHOM NPU3MBI, IMIUHIpPA,
nupaMubl U KoHyca. O0bEM 11apa U apoBOTro CETMEHTA.

KomOunanuu ten BpamieHuss U MHOrorpaHHukoB. [lpu3ma, BhucaHHass B LMJIMHAD,
onucaHHas okojio HwinHApa. [lepecedenne cdepsl u mapa ¢ miockocteio. Kacanue mapa u
cdepsl II0cKOCThI0. [IoHsATHE MHOTOTpaHHHKA, OTIMCAHHOTO OKOJIO cepsl, cephl, BOMCAHHOU B
MHOTOTPaHHMK WJIN TEJIO BPALICHMS.

[Tnomane MOBEpXHOCTH IWIMHAPA, KOHYca, muiomanb chepsl U e€ dacteid. [lomodue B
npoctpaHcTBe. OTHOILIEHHE 00BEMOB, TUIONMIAJEH TOBEPXHOCTEH MOMOOHBIX (QUTYD.
[IpeoOpazoBanne momobusi, romoreTus. PemieHne 3agad Ha IJIOCKOCTH C HCIOJb30BaHUEM
CTEPEOMETPUUYECKUX METO/IOB.

[ToctpoeHue cedeHWd MHOTOTPAHHUKOB W TEN BpalICHHS: CEUEHHUS [HUIUHApA
(mapannenbHO W TEPINEeHIUKYJSIPHO OCH), CEYEHUs KOHyca (mapajuiejbHble OCHOBAaHUIO U
NPOXOJAIINE Yepe3 BEpIIMHY), CEYCHHsI 1Iapa, METOJbI MOCTPOCHHSI CEYCHHI: METO/ CJE/IOB,
METO]T BHYTPEHHETO MPOCKTUPOBAHUS, METO/I IIEPEHOCA CEKYIIEH TUIOCKOCTH.

BeKT()pBI U KOOPAWHATHI B IIPOCTPAHCTBE

Bexkropsl B mpoctpancTBe. Oniepanuu Haj BEKTOpamMu. BeKTopHOE YMHOKEHUE BEKTOPOB.
CBolicTBa BEKTOPHOrO yMHOXEHHs. [IpsiMoyrosibHasi cucteMa KOOPAMHAT B IPOCTPAHCTBE.
Koopaunatel BekTopa. Paznoxkenue Bextopa mo 6aszucy. KoopanHaTHO-BEKTOPHBIA METOJ MPHU
pELIeHUN TeOMEeTPUYECKUX 3a/1ay.

JIBu:KeHNsI B MPOCTPAHCTBE

Jswxenust mpoctpanctBa. OtoOpaxeHus. JIBwkeHus W paBeHCTBO ¢uryp. OOmue
CBOICTBa JABIKEHUN. BUIBI ABMKEHUMN: MapaljieNbHbIIl MEPEeHOC, IEHTpalbHas CUMMETpHS,
3epKalibHasi CHMMETPHsI, TOBOPOT BOKPYT mpsiMoii. [IpeoOpazoBanus mogodus. [Ipsmas u cdepa
Ditnepa.



INJIAHUPYEMBIE PE3YJIbTATDI OCBOEHMUA YYEBHOI'O KYPCA
«'EOMETPUS» (YI'JIYBJEHHBIA YPOBEHB) HA YPOBHE CPE/IHEI'O OBLIEI'O
OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATHI

1)rpa:knanckoe BoCIIUTAHME:

Cc(OPMHPOBAHHOCTh  TPAKIAHCKOH MO3UIMH  OOydyaromerocs Kak akTHBHOTO H
OTBETCTBEHHOT'O 4JIEHAa POCCHICKOro OOMIeCTBA, MPEACTABIEHHE O MaTeMaTHYEeCKHX OCHOBaX
(YHKIIMOHMPOBAHUSL PA3JIMYHBIX CTPYKTYp, SIBICHHH, MpOLEAyp TIpa)kIaHCKOro oOliecTa
(BBIOOpBI, OMPOCHI M JPyroe), yMeHHE B3aMMOCHCTBOBATH C COIMAIBHBIMH HHCTUTYTaMU B
COOTBETCTBUH € UX (YHKIMSAMHU U Ha3HAUCHUEM;

2)naTrpuoTHYecKoe BOCNIMTAHHUE:

c(hOpMUPOBAHHOCTh POCCUHCKON TpaKJaHCKOW HUIACHTUYHOCTH, YBAXKEHUS K MPOILIOMY H
HACTOAILIEMY POCCHUMCKOM MaT€éMaTUKH, LIEHHOCTHOE OTHOILIEHUE K JOCTHUKEHHSIM POCCUHUCKUX
MaTeMaTUKOB W POCCUHUCKON MaTeMaTHYECKOM IIKOJIbI, UCMOJb30BAHUE ITUX JOCTH)KCHUU B
JIPYTHX HayKaX, TEXHOJIOTUAX, chepax SIKOHOMHKH;

3)AyX0OBHO-HPABCTBEHHOE BOCIIUTAHHE:

OCO3HAHHWE  JYXOBHBIX IIEHHOCTEH  POCCHUHCKOrO  Hapoaa, CcGHOPMUPOBAHHOCTH
HPABCTBCHHOI'O CO3HAHUA, STUYCCKOT'O IMOBCACHHA, CBA3AHHOI'O C IMPAKTUYCCKUM IMPHUMCHCHUCM
JOCTHKEHUM HAayKd W JAESITEIbHOCTHIO YYEHOTO, OCO3HAHWE JIMYHOTO BKJIAJa B MOCTPOCHUE
YCTOMYMUBOTO OyAyIIETO;

4)3cTeTHYecKoe BOCIIUTAHME:

9CTCTUYCCKOC OTHOILIICHHUE K MHDY, BKJIrO4ast OCTCTUKY  MATCMATHYCCKHUX
3aKOHOMEPHOCTEH, OOBEKTOB, 3ajay, peUIeHUH, pPaCCYKIEHUH, BOCHPUUMYHBOCTh K
MaTeMaTUYECKUM acleKTaM Pa3IMYHbIX BUJI0B UCKYCCTBA;

5)pusuveckoe BocnuTaHue:

c(OpMUPOBAHHOCTh YMEHHSI IPUMEHATh MaTeMaTUYECKUE 3HAHUS B HHTEPECax 3[0pPOBOTO
u Oe3omacHOTO 00pasza XU3HH, OTBETCTBEHHOE OTHOLICHHE K CBOEMY 3JI0POBBIO (310pOBOE
nuTaHue, cOaNMaHCUPOBAHHBIN PEKUM 3aHIATUN U OTAbIXA, peryisipHas (pusndeckas akTHBHOCTb),
(hu3HUecKoe COBEPIICHCTBOBAHUE TPH 3aHATHUSAX CIIOPTUBHO-03/I0POBUTEIHHOMN JESITETLHOCTHIO;

6)TpynoBoe BociuTanmue:
TOTOBHOCTh K TPYAY, OCO3HaHME IICHHOCTH TPYAOJIOONS, HHTEpEC K pa3In4HbIM cdepam

npoQeCcCHOHATBLHON JEesITeTbHOCTH, CBSI3aHHBIM C MaTEeMAaTUKON M €€ NMPHIOKEHUSIMH, YMEHHE
COBEpIIATh OCO3HAHHBIM BBHIOOP Oyaymield mnpodeccud U peanu30BbIBaTh COOCTBEHHBIE



JKHU3HCHHBIC IIJIaHbl, TI'OTOBHOCTb H CIIOCOOHOCTh K MAaTCMaTUICCKOMY O6p330BaHI/II-O n
CaMOO6pa3OBaHI/IIO Ha MPOTAKCHUUA Bceit KU3HH, TOTOBHOCTb K aKTUBHOMY YYaCTHUIO B PCIICHUN
MNPaKTHUYCCKUX 3aaq MaTeMaTHYEeCKOM HaIIpaBJICHHOCTH,

7)3K0JI0THYECKOE BOCTTUTAHHE:

c(hOPMUPOBAHHOCTDh  IKOJIOTHYECKON KYJIbTYpbl, IOHUMAHWE BIMSIHHUS COIHAIBHO-
SKOHOMHUYECKUX TPOILECCOB HA COCTOSHUE MPUPOJHOM M COLMAIBHON Cpebl, OCO3HAHUE
MI00ATBHOTO  XapakTepa  JKOJIOTHYECKHMX  MPOoOJieM, OpHUEHTalMsT Ha  NPUMEHCHHE
MaTEeMATHYECKUX 3HAHUU ISl pelIeHHs 3a71a4 B 00JacTH OKPY’KAOIIEH Cpelbl, TNIAaHUPOBAaHUE
MOCTYIKOB M OILIEHKH UX BO3MOKHBIX MOCJIEACTBUM /11 OKPY>KAIOIIEH CPEIbI;

8)eHHOCTH HAYYHOI0 NMO3HAHUSA:

c(OpPMUPOBAHHOCTb ~MHUPOBO33PEHUS, COOTBETCTBYIOILEIO COBPEMEHHOMY YPOBHIO
pa3BUTHS HAyKU U OOIECTBEHHOM NMPAKTUKH, NOHUMaHHE MAaTEMaTHUYECKOW HAayKH Kak cgepsl
YEJIOBEUECKON NIEATEIbHOCTH, 3TANOB €€ pa3BUTHUSI U 3HAUUMOCTH JUJISl Pa3BUTHUS LIUBUIIM3ALINH,
OBJIa/ICHUE SI3bIKOM MaTEeMaTUKU U MaTeMaTHYECKON KyJIbTypOi KaKk CpeJCTBOM MO3HAHMs MUDA,
TFOTOBHOCTb OCYILECTBIISATH MPOEKTHYIO U UCCIIEI0BATENIBCKYIO ACSITEIbHOCTh MHANBUIyaIbHO U
B TpyIIIE.

METAIIPEJMETHBIE PE3YJIbTATBI

I[Ho3naBaTebHBbIE YHHBEPCAJIbHbIE YUeOHbIE 1eHCTBUS
Ba3oBble JJoruueckue geicTBUA:

BBISIBIIATh U XapaKTepU30BaTh CYIIECTBEHHbIE MPHU3HAKM MaTeMaTHMYECKUX OOBEKTOB,
NOHATHH, OTHOWICHHH MEXAYy TMOHATHAMH, (POPMYJIHMPOBATH ONpEAETCHHUS IOHSATHH,
yCTaHaBJIMBATh CYLIECTBEHHBIH MpPHU3HAK KIACCU(PHUKALMM, OCHOBaHMSA JUIsl OOOOLIEHHS WU
CpPaBHEHUs1, KPUTEPUHU IIPOBOJMMOIO aHAJIN3A;

BOCIIPUHUMATh, (OPMYJIHPOBATH M MPeoOpa3OBbIBATH CYXKICHHS: YTBEPAUTEIbHBIE H
OTpHLIATEIIbHBIE, €IMHUYHBIE, YACTHBIE U O0ILUE, YCIOBHBIE,

BBIABJIATE MATCMATHUYCCKUC 3aKOHOMCPHOCTH, B3aUMOCBA3U W HNPOTUBOPCHUSA B q)aKTaX,
JAHHBIX, HAOMIONEHUSX W  YTBEPXKICHUAX, TMpejlaraTb KPUTEpUU s BBIABICHMS
3aKOHOMEPHOCTEN U IPOTUBOPEUUIL;

ACJIaTb BBIBOABI C HCIIOJIb3OBAHHUECM 3dKOHOB JIOTMKHW, ACAYKTHUBHBIX W HWHAYKTUBHBIX
YMO3aKqueHHﬁ, YMOSaKJIIO‘IeHI/Iﬁ I10 aHAJIOT'HUH;

IIPOBOJIUTH CAMOCTOSITENILHO J0KAa3aTelIbCTBA MAaTEMAaTUYECKUX YTBEPKACHUN (MIpSMBbIE U
OT NPOTUBHOIO), BBICTpAaUBaThb APryMEHTAIMIO, INPUBOJUTH NPUMEPHl M KOHTPIPUMEPHI,
000CHOBBIBAaTh COOCTBEHHbBIE CYKJCHHS U BHIBOJIBI;



BBIOMpaTh cHoco0 pemeHus ydeOHOM 3ajauu (CpaBHMBATh HECKOJIBKO BapHaHTOB
pemieHus, BBIOMpaTh HamOoJee MOIXOMSIIMN C YYETOM CaMOCTOSTETHHO —BBIICICHHBIX
KpUTEPUEB).

Ba3oBble neciaegoBare bCKHE TeHCTBUA:

HCIIOJIb30BaTh BOMPOCHI KaK MCCIIEOBATEILCKUNA MHCTPYMEHT MO3HAHUs, GOpMyIHpOBaTh
BOIIPOCHI, (UKCUPYIOIINE NPOTUBOpEUHEe, NpoOIeMy, yCTaHABIMBATh HCKOMOE W JAaHHOE,
(hopMUpOBATh TUNOTE3Y, APIYMEHTUPOBATH CBOIO MO3UIINIO, MHEHUE;

MPOBOAUTH  CAMOCTOSITEJIbHO  CIUIAHUPOBAHHBIA  SKCIEPUMEHT, HCCIEIOBAHUE IO
YCTaHOBJICHUIO OCOOEHHOCTEW MaTeMaTHYeCKOTO OOBEKTa, SIBICHUS, IMPOIIECCa, BBIIBICHHUIO
3aBUCUMOCTEN MEXIy 00bEKTaMu, SIBICHUSIMHU, TTPOIIECCAMMU;

CaMOCTOSITEIIEHO (hOPMYJIUPOBATH OOOOIICHUS W BBIBOJABI MO PE3yIbTaTaM MPOBEIEHHOTO
HaOJIFO/ICHUS], UCCIICIOBAHMSI, OLICHUBATD JIOCTOBEPHOCTh MOJIyUYECHHBIX PE3YJIbTaTOB, BHIBOJIOB U
000011IEeHN;

IMMPOTrHO3UPOBATH BO3MOXKXHOC PA3BUTUC MPOHCCCA, a TAKIKC BbIIBUTATH MPCAIOJIOKCHUSA O
€T0 pa3sBUTUHN B HOBBIX YCJIOBHAX.

PabGora ¢ undopmanmeii:

BBIABIIATD I[e(i)I/IIII/ITBI I/IH(bOpMaIII/H/I, JaHHBbIX, HGO6XOIII/IMI>IX JJi1 OTBCTA HAa BOIIPOC U JJIA
PCUICHUA 3a/lavuu;

BbIOMpaTh MHGPOpPMALMIO M3 HUCTOYHMKOB  pa3jIM4YHBIX THUIIOB, aHAJIU3UPOBATh,
CHUCTEMAaTH3HpOBAaTh W HHTEPIPETUPOBATh HMHMOPMAIMIO pA3TUYHBIX BUAOB U  (opMm
IIPEJICTaBIICHHUS,

CTPYKTypUpOBaTh  HMH(MOpMaLMIO, MpPeACTaBiIsATh €€ B  pa3auuHbiX  (opmax,
WITIOCTPUPOBATH I'padUuecKy;

OLIEHUBAaTh HAA&KHOCTh HHGPOpPMAMM IO CAMOCTOSTENIBHO  C(HOPMYIMPOBAHHBIM
KPUTEPUSIM.

KoMMyHuKATHBHBIE YHHBEPCATbHbIE YUeOHbIE TeHCTBHS
Oomenue:

BOCIIPUHUMATh U (OPMYJIMPOBATH CYKICHUS B COOTBETCTBUU C YCJIOBUSIMH U LEISIMH
o0I1eHus, SICHO, TOYHO, I'PAMOTHO BBIPaKaThb CBOIO TOUKY 3PEHMS B YCTHBIX M IHCHbMEHHBIX
TEKCTaX, JaBaTb IOSCHEHUA II0 XOJy pelIeHus 3aJadyd, KOMMEHTHPOBATh II0JyYCHHBIN
pe3yibTaT;

B XOZ€ 00CYXIEHHs 3a]aBaTh BOIPOCHI IO CYLIECTBY OOCYXIaeMOW TEMbl, MPOOIEMBI,
pemraeMoi 3a1auM, BBICKA3bIBaTh WJEM, HAllEJICHHBIE Ha MOMCK PEIEHHs, COMOCTaBIATh CBOM
CYXKIEHHS C CY)KJIEHUSIMU JPYIMX YYacTHHUKOB JAMajora, oOHapy»XUBaTh pa3iNune U CXOJACTBO
NO3ULIMH, B KOPPEKTHOH opme (HopMyTUpOBaTh Pa3HOIACHs, CBOU BO3PAKECHHUS;



MNPCACTAaBJIATL PC3YJIbTAThl PCHICHUSA 3aJadd, SKCIICPUMCHTA, HCCICAOBAHUA, IIPOCKTA,
CaMOCTOATECIIBHO BI)I6I/IpaTI) Q)opMaT BBICTYIINICHHUA C y‘—IéTOM 3aaa4 IMpPE3CHTAaUMUu U
O0COOCHHOCTEH ayJUTOPHH.

PeryasiTuBHbIE YHUBepCAJIbHbIE YUeOHbIe [1eiiCTBUS
Camoopranmn3anus:

COCTaBIIATh IUIAH, alNTOPUTM pEIICHUs 3aJayd, BBIOUPATh CIOCOO pEeIIeHUs ¢ Y4ETOM
MMEIOIINXCS PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTHUPOBATh U KOPPEKTUPOBATH
BapUaHTHI pEIICHUH ¢ y4éTOM HOBOM MH(OPMAIIHH.

CaMOKOHTPOJIb, SMOUMOHAJIbHbII HHTE/IEKT:

BIIAJICTh HABBIKAMH MTO3HABATEIHLHOU pedIeKCHN KaK OCO3HAHMS COBEPIIAEMBIX IEHCTBUMA
U  MBICIUTENBHBIX TPOIECCOB, HUX pPE3yJIbTaTOB, BIANETh CIHOCOOAMH CaMOIPOBEPKH,
CaMOKOHTPOJIS poliecca U pe3yJibTaTa pelIeHus MaTeMaTHUeCKOM 3aauu;

MPEABUIETh TPYAHOCTH, KOTOPHIE MOTYT BO3HUKHYTHh IPU PEIICHUU 33Ja4d, BHOCUTH
KOPPEKTUBHI B JESATEILHOCTh HA OCHOBE HOBBIX OOCTOSTENBHCTB, JAAHHBIX, HAWJACHHBIX OHIMOOK,
BBISIBJIEHHBIX TPYJIHOCTEW;

OLIEHUBATh COOTBETCTBUE PE3yJIbTaTa LIEIH U YCIOBUSAM, OOBACHATH IPUUNHBI JOCTHKEHHS
WIN HEIOCTIKEHUS pe3yJlbTaToOB JEATEIbHOCTH, HAXOIUTh OMMOKY, MJaBaTh OICHKY
npruoOpEeTEHHOMY OTIBITY.

CoBMecTHAA JeATEIbHOCTD:

MOHMMATh U HCIOJB30BaTh MPEUMYIIECTBA KOMAHIHON M WHIMBHIyaJIbHONH PabOTHI MpH
peICHUN y‘I€6HBIX 3aa4, IMPHUHUMATbL MLCJIb COBMECTHOU ACATCIIBHOCTH, IIJIAHUPOBATH
OpraHHM3aIMi0 COBMECTHON pPabOThI, pacrpeessTh BHUIBI pabOT, JOrOBapUBATHCS, OOCYKIATh
MIPOIIECC B PE3YJIbTAT pabOThI, 0000IaTh MHEHUS HECKOJIBKUX JIFOICH;

y4acTBOBaTh B I'PYMIOBBIX (hopmax paboThl (00CYXaeHHsS, 0OMEH MHEHHMH, «MO3TOBbIC
IITYPMbI» M WHBIC), BBIIOIHATH CBOIO 4acTh pabOTHI M KOOPAWHHPOBATH CBOM ACHCTBHS C

OPYTMMH YJICHaMU KOMAaHbl, OLIEHMBATh KAaueCTBO CBOEr0 BKJIaga B OOMIMIA MPOIYKT IO
KpUTEpHUsIM, CHOPMYJIUPOBAHHBIM YYACTHUKAMH B3aHUMOICHCTBHSI.

INNPEAMETHBIE PE3YJ/IBTATbBI

K konmy 10 kiaacca o0yyaroniuiicss HAy4uTCs:



CBOOOJTHO OINEPUPOBATH OCHOBHBIMU IOHATHUSMHU CTEPEOMETPUM MPH pPELIICHUHM 33734 U
MIPOBEJICHUN MaTEMaTUYECKUX PACCYXACHUM;

IPUMEHATH aKCHOMBI CTEPEOMETPUN U CIIEACTBUS U3 HUX IIPU PEIICHUN T€OMETPUUYECKUX 3a/1ay;
KJaccuuIUpPOBaTh B3aWMHOE pPACMOJOKEHHE TMPSMBIX B IPOCTPAHCTBE, IUIOCKOCTEH B
IIPOCTPAHCTBE, MPAMBIX U IUIOCKOCTEN B IPOCTPAHCTBE;

CBOOOJHO ONEPUPOBATH NOHATHUAMHU, CBA3aHHBIMU C YIJIaMU B IPOCTPAHCTBE: MEXKAY NPSIMBIMU B
IIPOCTPAHCTBE, MEXKTY NPSAMOM U IIIOCKOCTBIO;

CBOOOJHO ONEPUPOBATH MOHATUSAMH, CBI3aHHBIMH C MHOTOTPaHHUKAMU;

CBOOOJHO  pPAacCMoO3HAaBaTh  OCHOBHBIE  BHMJbl  MHOTOIPAaHHMKOB  (TMpuU3Ma, MNUpaMuia,
MPSIMOYTOJIbHBIN Mapaienenumnes, Kyo0);

KJIaccu(UIMpPOBaTh MHOTOI'PAaHHUKH, BEIOUpPAsi OCHOBAHUS JJIS KITaCCU(PUKAIINH;

CBOOOJHO ONEPUPOBATH MOHATUSMH, CBS3aHHBIMH C CEYEHHEM MHOTOTPAaHHUKOB IJIOCKOCTHIO;
BBINOJIHATh TapajljielbHOE, IIEHTPaJbHOE U OPTOrOHAJIBHOE IPOEKTUpOBaHHE (uUryp Ha
IJIOCKOCTh, BBIMIOJIHATH N300paxkeHus PUryp Ha MIOCKOCTH;

CTPOUTBH CEYEHUS MHOTOTPAHHUKOB PA3IMYHBIMU METOJAMHM, BBIIOIHATH (BBIHOCHBIEC) IJIOCKHE
YepTekH U3 PUCYHKOB MPOCTHIX 00BEMHBIX QUTYD: BU CBEPXY, COOKY, CHU3Y;

BBIYUCIIATH TUIOLIA/IM MOBEPXHOCTEH MHOTOTPaHHUKOB (TpU3Ma, NMUpaMUia), TeOMETPUUECKUX
TE€J C MPUMEHEHUEM (HOPMYT;

CBOOOJHO ONEPHPOBATH MOHATHUSMHM: CUMMETPHUsl B NPOCTPAHCTBE, LEHTP, OCh M IUIOCKOCTh
CUMMETPUH, LIEHTP, OCh U INIOCKOCTh CUMMETPUHN (UTYPBL;

CBOOOJHO OMNEPUPOBATH MOHATUSIMHM, COOTBETCTBYIOLIMMM BEKTOpaM M KOOpAMHATaM B
IPOCTPAHCTBE;

BBIMOJIHATH IEHCTBUS HaJl BEKTOPaMU;

pemath 3aJayd  Ha  JOKa3aTelIbCTBO MaTeMaTHMYECKUX OTHOLIEHUH U HaxOXKICHHE
TFE€OMETPUUYECKUX BEIMYUH, IPUMEHSIS U3BECTHBIE METO/IbI IIPU PELIEHUU MAaTEMATUYECKUX 3a4a4
HOBBILIEHHOT'O U BBICOKOI'O YPOBHSI CJIOKHOCTH;

IPUMEHATH IPOCTEMIINE IPOrPaMMHBIE CPEICTBA U AIEKTPOHHO-KOMMYHUKAIIMOHHBIE CUCTEMBI
IIPU PEIIEHUN CTEPEOMETPUUECKHX 3a]1aY;

U3BJeKaTh, MpPeoOpa3oBbIBATh M MHTEPIPETUPOBATh HH(POPMALMIO O MPOCTPAHCTBEHHBIX
reOMEeTPUUECKUX PUTYpax, MPEACTABICHHYIO Ha YepTekaX U pUCYHKaX;

NPUMEHATh MOJyYeHHbIE 3HAHWS Ha TPAKTUKE: CPAaBHUBaThb M AHAJIU3UPOBATh pealibHbIE
CUTyalluu, NPUMEHSATh H3yYEHHBbIE MOHSTHUS B IMPOLIECCE TOUCKA pEIIeHUs MaTeMaTHUYeCKu
chopMyIMpPOBaHHOW MPOOIEMbI, MOJETUPOBATh pPealbHble CUTyallUd Ha SI3bIKE TI'€OMETPHH,
UCCJIEIOBaTh MOCTPOEHHBbIE MOJEIU C HCIOJB30BaHHUEM TI'€OMETPUUYECKUX MOHATUH U TEOpeM,
anmapara anreOpsl, pelaTh IPaKTHYECKUE 3a7a4i, CBI3aHHbIE C HAXOXKICHUEM T€OMETPUUYECKUX
BEJIMYMH;

UMETh TMpeJCTaBleHUs] 00 OCHOBHBIX J3Tamax pa3BUTHs TE€OMETPUM KaK COCTAaBHOW 4YacTu
(yHIaMeHTa pa3BUTHUS TEXHOJIOTHH.

K xoniy 11 kiaacca oOyyaromuiicss HAyquTCS:

CBO60I{HO ONneprupoBaTh IMOHATHUAMHU, CBIA3AHHBIMHU C HHHHHHquCCKOﬁ, KOHHUYECKON W
cepruecKoil MOBEPXHOCTSIMHU, OOBSICHATH COCOOBI IOTyYEeHNUS;

OIEpUPOBATh MOHATUSIMH, CBSI3aHHBIMM C TE€JaMH BpAlllEHUs: LUIMHIPOM, KOHYCOM, chepoil u
IapOM;

pacro3HaBaTh Tela BpamieHus (IWIMHAP, KOHYC, cdepa M map) U OOBACHATH CHOCOOBI
HOJTy4eHHS TEJl BPAICHUS;

KJIacCH(UIIMPOBATH B3aUMHOE PACIIOIOKEHUE CHEephl U INIOCKOCTH;



BBIYUCIISATh BEJIMYMHBI 3JIEMEHTOB MHOTOTPAHHUKOB M TeN BpalleHHs, O0BEMBI M IUIOLIAAN
MOBEPXHOCTE MHOTOIPAaHHUKOB M Tl BpAallleHHs, T€OMETPUYECKHX Tell C NMPUMEHEHHEM
opmyr;

CBOOOJHO OMNEpPUpPOBATh MOHITHSIMH, CBS3aHHBIMH C KOMOWHALMSMU TeNl BpalleHUs U
MHOTOIpPaHHMKOB: MHOTOTPAHHUK, BIUCAHHBIM B c(epy M ONUCAHHBIH OKOJIO cdepsl, chepa,
BIIMCAaHHAsl B MHOTOTPAHHUK WUJIU TEJIO BPAICHMUS;

BBIYUCIISATH COOTHOLICHUS MEXY TUIOIIAAsIMU TOBEPXHOCTEH U 00BEMaMu MOAOOHBIX Tel;
n300paxaTh H3ydaemble (DUTYphI, BBINOJHATH (BBIHOCHBIE) IUIOCKHE YEPTEKU M3 PHUCYHKOB
IPOCTHIX OOBEMHBIX (QUTYp: BHI CBEPXY, COOKY, CHU3Y, CTPOUTH CEUEHUS TeJl BPAIlCHUS;
W3BJIEKaTh, HMHTEPIPETUPOBATH U MpeoOpa3oBbIBaTh HHPOPMAILMIO O MPOCTPAHCTBEHHBIX
reoMeTpUYEcKuX (hUrypax, MpeaCTaBICHHYIO Ha YepTeKaxX U PUCYHKAX;

CBOOOJHO ONEPUPOBATH OHATHEM BEKTOP B IPOCTPAHCTBE;

BBITOJIHATH ONIEPALMU HaJ BEKTOpaMU;

3a/1aBaTh IUIOCKOCTh YPaBHEHUEM B JIEKAPTOBON CUCTEME KOOPIUHAT;

pelaTs reOMETPUUYECKHUE 3a/add Ha BBIUMCIICHHE YTJIOB MEXKIY MNPSAMBIMM M IUIOCKOCTSMH,
BBIUMCJIEHUE PACCTOSHUNM OT TOYKM JO IUIOCKOCTH, B LIE€JIOM, Ha INPUMEHEHHE BEKTOPHO-
KOOPAMHATHOTO METO/A IPU PEUICHNH;

CBOOOZHO ONEpUPOBATH MOHITHSIMH, CBSI3aHHBIMU C JBUKEHHEM B IPOCTPAHCTBE, 3HATh
CBOMCTBA JIBM)KCHUIA;

BBINOJIHATh M300pa’KEHUSI MHOTOTPAHHUKOB U TEJI BpAlllEeHUs IpPHU MapajielIbHOM IepeHoce,
LIEHTPaJIbHOW CHUMMETPHM, 3€pPKaJbHOM CHMMETPUM, IpU IOBOPOTE BOKPYI IIPSIMOM,
npeoOpa3oBaHusl 000U

CTPOUTh CEYECHHS MHOTOTPAHHUKOB W TeJ BPALICHMS: CEUCHMs IMIUHIApa (MapajuleabHO U
HEPIEHIUKYJIIPHO OCH), CEUEHUsl KOHyca (IapaijiesibHble OCHOBAHMUIO W MPOXOASIINE 4Yepe3
BEPIINHY), CEUEHUs 11apa;

UCIIOJIb30BAaTh  METOJbl IOCTPOEHHS CEYEHHUH: METOJl CIIEJ0B, METOJ BHYTPEHHEro
IIPOEKTUPOBAHUSA, METO]] IIEPEHOCA CEKYLIEH MJI0CKOCTH;

JI0Ka3bIBaTh FT€OMETPUUECKHE YTBEPKICHUS;

OPUMEHATh ~ TeoMeTpuuyeckue  (akThl A pelleHus  CTepeOMEeTpUYEeCKHX  3ajad,
IPEOoJIaratoliuX HECKOJIbKO 1IAaroB PEeHIeHUs, €CIU YCJIOBUS NIPUMEHEHUs 3a/laHbl B ABHOM U
HESIBHOU (opme;

pemath 3aJayd  Ha  JOKa3aTelIbCTBO MaTEeMaTHMYECKUX OTHOIIEHHH W  HaxOXKICHHE
TE€OMETPUYECKUX BEIIMYUH;

IPUMEHSATDH IPOrPaMMHBIE CPEACTBA U AIEKTPOHHO-KOMMYHHUKAIIMOHHBIE CUCTEMBI ITPU PEIICHUN
CTEpEOMETPUYECKUX 3a/1a4;

OPUMEHATh TOJY4YEHHbIE 3HAHWA HA MPAKTUKE: CpaBHMBAaTh, AHAJIU3UPOBATH M OLIEHUBATH
peasbHbIe CUTYalluH, IPUMEHATh U3y4YEeHHbIE TIOHATHS, TEOPEMBbI, CBOWCTBA B MpOLIECCE MOUCKA
pelieHns MaTeMaTU4ecKu cPopMyJIUPOBAHHON MPOOIEMBI, MOJETUPOBATh PEATIbHBIE CUTYallUH
Ha sI3bIKE T€OMETPHH, UCCIIEA0BAaTh MMOCTPOEHHBIE MOJIENU C UCHOJIb30BAHUEM T'€OMETPUUYECKUX
HNOHATUA M TeopeM, ammapara anreOpbl, pellaTh MpaKkTHYECKHE 3a7aud, CBA3aHHbIE C
HaXO0KJIEHUEM IeOMETPUYECKUX BEJTUYUH;

UMETh IMpe/ACTaBiIeHUs 00 OCHOBHBIX JTamax pa3BUTHUS T'€OMETPUU KaK COCTaBHOM dacTu
(yHIaMeHTa pa3BUTHUS TEXHOJIOTUH.

TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
Ne | HanmeHoBaHue pa3zienos u KomnnuecTBo yacos DnexTpoHHBIE (IIUPPOBLIC)
n/n TEM IIPOrPaMMBbI Beero| Kourponshsie| [Ipakrnueckue| 00Pa30BaTeIbHbIC PECyPChl
paboTsl paboThl
Beenenue B crepeomerputo| 23 1
2 |B3aumHOe pacnoyiokeHue 6 1
IPSMBIX B IIPOCTPAHCTBE




Ne | HammeHoBaHUe pa3aennoB u KonudecTBo yacos DOnekTpoHHBIE (IU(PPOBLIE)
n/n TEM IIPOTrPAMMBEI Beero| Kourponshsie| [Ipaktnueckue| 00Pa30BaTeIbHbIC PECypCEI
padoThI paboThI
3 |IlapannenbHOCTb NPSAMBIX 8
U TJIOCKOCTEN B
POCTPAHCTBE
4 |IlepneHANKYISIPHOCTD 25
MPSIMBIX U MJIOCKOCTEN B
NPOCTPAHCTBE
S | Yrusl u paccTOHUS 16 1
6 |MHororpaHHuKU 7 1
7 |BekTopsl B IpOCTpaHCTBE 12
8 |IToBTOpeHME, 0600IIEHNE 5 2
Y CHCTEMaTH3alrs 3HAHUI
OBLIEE KOJIMYECTBO 102 6 0
YACOB I10 ITPOIT'PAMME
11 KJIACC
Ne | HammeHoBaHUe pa3esnoB U KonuuecTBo yacoB DnekTpoHHbIC (IU(PPOBLIE)
n/n TEM IIPOTPAMMBEI Beero| Kontpounshsie|[TpakTieckue| O0PazoBaTeIbHbIC peCypChl
paboThI paboThI
1 |Ananutuueckas 15 1
reoMeTpus
2 |IloBTOpeHnue, 06o0IIeHNE 15 1
Y CUCTEMATH3alNs 3HAHUI
3 |O6bEéM MHOTOrpaHHUKA 17 1
Tena BpameHus 24 1
5 |IInomaau mOBEpXHOCTH U 9 1
00BEMBI KPYTJIBIX Tell
6 | BmxeHus 5 1
7 |IloBTOpeHnue, 0600mEeHNE 17 2
U CHUCTeMAaTH3alus 3HAaHUH
OBILEE KOJIMYECTBO 102 8 0
YACOB I10 [TPOTPAMME
MNOYPOYHOE IIVNIAHUPOBAHHUE
10 KJIACC
No Tema ypoka KonmuectBo yacos Jara DNEeKTPOHHBIE
n/m Bcero| Kontponbabie| [Ipaktudeckue| 13y 1CHAA upposeIe
paBoThI paBoTbI 00pazoBaTesIbHbIE
pecypcsl
1 |OcHoBHbIE IpaBUiIa 1

M300paKeHHs Ha
PHCYHKE TUIOCKOCTH,
napauieTbHbIX
MPSIMBIX (OTPE3KOB),
CepeIrHbI OTPE3Ka

2 |IlousaTtus 1




/o

Tema ypoka

KomnnuectBo yacos

| Hara

Bcero

KonTtposnbhbie
paboThI

[IpakTrueckue
paboThI

U3Yy4YECHUs

DJIEKTPOHHBIE
udpoBsIe
o0Opa3oBaTebHbIE

pecypchl

CTEpEOMETPHUU: TOUKA,
npsimMasi, II0CKOCTb,
MIPOCTPAHCTBO.
OcHOBHBIE TIpaBUJIa
M300paKeHUs Ha
PHUCYHKE IJIOCKOCTH,
napauIeTbHbIX
MPSIMBIX (OTPE3KOB),
CepeIuHbI OTPE3Ka

ITonsTus:
MepeCceKaronIecs
IJIOCKOCTH,
MepECEeKAOINECS
npsiMasi ¥ IIOCKOCTb;
MOJYIPOCTPAHCTBO

IlousTus:
MepeceKaronecs
IUIOCKOCTH,
MepeceKaroecs
npsiMast ¥ TJI0OCKOCTh;
MOJIYTIPOCTPAHCTBO

MHoOrorpaHHuKH,
n300pakeHue
MPOCTEUIINX
MIPOCTPAHCTBEHHBIX
uryp,
HECYIIECTBYIOIIUX
00BEKTOB

MHoOrorpaHHuKH,
n300pakeHUE
MPOCTEUIINX
MIPOCTPAHCTBEHHBIX
uryp,
HECYIIECTBYIOIINUX
00BEKTOB

AKCHOMBI
CTEPEOMETPHUU U
TIEPBBIE CIIECICTBUS U3
HHUX

AKCHOMBEI
CTEPEOMETPHUU U
MIEPBBIE CIIECCTBUS U3
HHUX

AKCUOMBI
CTEPEOMETPUU U
MEPBbBIE CIIECNICTBUSA U3




/o

Tema ypoka

KomnnuectBo yacos

| Hara

Bcero

KonTtposnbhbie
paboTHhI

[IpakTnyeckue
paboThI

U3Yy4YECHUs

DJIEKTPOHHBIE
udpoBsIe
o0Opa3oBaTebHbIE

pecypchl

Hux. CrocoObl
3a/IaHusI IPSIMBIX U
IIOCKOCTEH B
MIPOCTPAHCTBE.
O0o03HaueHus
MIPSIMBIX U
IIOCKOCTEH

10

N300paxkeHne
CEUEHUM MUpaMU/IbI,
Ky0a ¥ IpU3MBI,
KOTOpBIE MTPOXOJISAT
gepes ux péopa.
N3obpaxenue
MepeCeUCHUs
MOJTyYE€HHBIX
IJIOCKOCTEM.
PackpamBanue
MOCTPOEHHBIX
CEUYEHUU pa3HbIMU
[[BETaMU

11

N300pakeHne
CEUEHUM MUpaMU/IbI,
Ky0a ¥ pu3MBl,
KOTOpBIE MTPOXOJISAT
gepes ux péopa.
N3obpaxenue
MepeCeUCHUs
MOJTyYE€HHBIX
IJIOCKOCTEM.
PackpamBanue
MOCTPOEHHBIX
CEUYEHUM pa3HbIMU
[[BETaMU

12

N300paxkenne
CEUYEHUM MUpaMU/IbI,
Ky0a U Ipu3MBl,
KOTOPBIE MTPOXOJIST
gepes ux péopa.
N3obpaxenue
nepeceyeHus
MOJTyYEHHBIX
IJTIOCKOCTEM.
PackpamBanue
MTOCTPOCHHBIX
CEUYEHUM pa3HbIMU
[[BETaMH

13

N300paxkenne




/o

Tema ypoka

KomnnuectBo yacos

| Hara

Bcero

KonTtposnbhbie
paboTHhI

[IpakTnyeckue
paboThI

U3Yy4YECHUs

DJIEKTPOHHBIE
udpoBsIe
o0Opa3oBaTebHbIE

pecypchl

CEYEHUW MUPaMUBbI,
Ky0a ¥ IpU3MBlI,
KOTOpBIE MTPOXOJAT
gyepe3 ux péopa.
N300paxkenue
[IEpECEUCHUS

MOy YEHHBIX
IIJIOCKOCTEM.
PackpamBanue
ITOCTPOEHHBIX
CEYCHUH pPa3HbIMU
LBETAMH

14

Meton cienoB It
IMOCTPOEHUS CEUEHU I

15

Merton ciaeoB s
MMOCTPOCHUS CEUYEHUH.
CsoiicTBa
MEepEeCeUCHUH MPSMbBIX
U IIJIOCKOCTEH

16

Mertoz claeIoB s
MMOCTPOEHUS CEUYEHUH.
CsoiicTBa
nepeceYeHU i MPSIMBIX
M TNIOCKOCTEH

17

[Toctpoenue ceuenuit
B IUpamuie, Kyoe 1o
TpEM TOYKaM Ha
pébpax. Coznanue
BBIHOCHBIX YEPTEKEN
1 3aMKCh 111aroB
IIOCTPOEHHUS

18

[Toctpoenue ceuenuit
B MUpaMuie, Kyoe 1o
TpEM TOYKaM Ha
pébpax. Coznanue
BBIHOCHBIX YEPTEKEN
1 3aMKCh 111aroB
IIOCTPOEHHUS

19

[Toctpoenue ceuenuit
B Ipamuie, Kyoe 1o
TpEM TOYKaM Ha
pe€bpax. Coznanue
BBIHOCHBIX YEPTEKEN
U 3aIIUCh 111aroB
MTOCTPOCHHUS

20

[Toctpoenue ceuenuit




/o

Tema ypoka

KomnnuectBo yacos

| Hara

Bcero

KonTtposnbhbie
paboTHhI

[IpakTnyeckue
paboThI

U3Yy4YECHUs

DJIEKTPOHHBIE
udpoBsIe
o0Opa3oBaTebHbIE

pecypchl

B IIpamue, Kyoe 1o
TpEM TOYKaM Ha
pé€bpax. Coznmanue
BBIHOCHBIX YEPTEKEN
M 3aI1MCh H1aroB
MOCTPOCHHUS

21

[ToBTOpEeHME
MJIaHUMCTPHHU:
Teopema o
MPONOPLUOHATBHBIX
orpeskax. [logobue
TPEYrOJIbHUKOB

22

IToBTOpeHune
IUTAHUMETPUHU:
Teopema Menenas.
PacyeTs! B ceueHumsax
Ha BBIHOCHBIX
yeprexax. Mcropus
pa3BUTHSA
IUTAHUMETPHUH U
CTEpPEOMETPUU

23

KonrponsHas pabora
" AKCHOMBI
CTEPEOMETPHH.
Ceuenns"

24

B3aumnoe
pacIoyoKeHue
MPSIMBIX B
IIPOCTPAHCTBE.
CkpemmBarouecs
npsmele. [Ipusnaku
CKpELIMBAOIINXCS
MPSIMBIX.
[TapannensHble
MpsIMbIE B
MIPOCTPAHCTBE

25

Teopema o
CYILLECTBOBAHUU U
€MHCTBEHHOCTH
IpsAMOM
napasieabHON
JAHHOM MPSMOH,
MPOXOASIIEH uepe3
TOYKY IIPOCTPAHCTBA
U He JIexKalei Ha
JAHHOM NMPSAMOH.




/o

Tema ypoka

KomnnuectBo yacos

| Hara

Bcero

KonTtposnbhbie
paboTHhI

[IpakTnyeckue
paboThI

U3Yy4YECHUs

DJIEKTPOHHBIE
udpoBsIe
o0Opa3oBaTebHbIE

pecypchl

JlemMma o
NepeceyeHu

nap AJIJICJIBHBIX
MPSAMBIX TJIOCKOCThIO

26

[TapannensHOCTH TpEX
npsMsbIX. Teopema o
TpEX mapaieIbHBIX
npsMbIX. Teopema o
CKpELIUBAOIINXCS
MIPSIMBIX

27

[TapannensHoe
MIPOEKTUPOBAHHUE.
OcHoOBHBIE CBOMCTBA
napaiebHOTO
MIPOCKTUPOBAHUSI.
N3006paxkenne pa3HbIX
¢duryp B
napasieabHON
MIPOCKIIUU

28

LenTpanbHas
MPOEKIHUs. YTOJI C
COHAINPABJICHHBIMU
CTOpPOHAMU. YTOJI
MEXy NMPSIMBIMU

29

3amaun Ha
JI0Ka3aTeIbCTBO U
HCCIIeI0BaHuE,
CBSI3aHHBIE C
PacToIOKEHUEM
MPSIMBIX B
MIPOCTPAHCTBE

30

[TonsTns:
[apajIeIbHOCTD
IIPSAMOM U TNIOCKOCTH
B IIPOCTPAHCTBE.
[Ipu3nax
[apajuIeIbHOCTH
IIPSIMOM U TNIOCKOCTH.
CaoiicTBa
MapajuIeIbHOCTH
IIPSIMOM U TUIOCKOCTH

31

FCOMeTpI/I‘leCKI/Ie
3aJa41 Ha
BBIYHCIICHUC U
J0Ka3aTciIbCTBO,
CBA3aHHBIC C




/o

Tema ypoka

KomnnuectBo yacos

| Hara

Bcero

KonTtposnbhbie
paboTHhI

[IpakTrueckue
paboThI

U3Yy4YECHUs

DJIEKTPOHHBIE
udpoBsIe
o0Opa3oBaTebHbIE

pecypchl

MapayIENbHOCTHIO
NPSAMBIX U
IIOCKOCTEH B
MPOCTPAHCTBE

32

[Toctpoenue ceuenus,
IIPOXOJSIIETO Yepe3
JAHHYIO MIPSIMYIO Ha
yepTexe u
MapajuieIbHOTO
JOPYTOH NMPsSMOM.
Pacuér oTHOmIEHNI

33

[TapannensHas
MIPOCKITHS,
MPUMEHEHUE IS
MMOCTPOEHUS CEUCHUI
Ky0a u
napajuleJenunesa.
CaoiicTBa
napajuleJienune1a u
MIPU3MBI

34

[TapannensHble
mockocty. [Ipusnaku
MapajieIbHOCTH IBYX
IIJIOCKOCTEN

35

Teopema o
MapajuieIbHOCTH U
€MHCTBEHHOCTH
IIJIOCKOCTH,
MPOXOJIAILEH uepe3
TOYKY, HE
MIPUHAJICKAILY IO
JAHHOM IJIOCKOCTH U
CIEACTBHS U3 HEE

36

CsoiicTBa
napayuIenbHbIX
IJIOCKOCTEM: O
napayuienbHOCTH
MPSIMBIX MTEpECeYCHUS
MIPU [IepeceueHUun
JIBYX MapajuIeIbHBIX
MJIOCKOCTEH TpeThel

37

CsoiicTBa
MapajuIeIbHBIX
IUIOCKOCTEl: 00
OTpe3Kax
napauIeaIbHbIX




/o

Tema ypoka

KomnnuectBo yacos

| Hara

Bcero

KonTtposnbhbie

paboThI paboThI

[IpakTrueckue

U3Yy4YECHUs

DJIEKTPOHHBIE
udpoBsIe
o0Opa3oBaTebHbIE

pecypchl

MPSIMBIX,
3aKJIIIOYEHHBIX MEXKIY
MapaieabHbIMU
IUIOCKOCTSIMH; O
[IEPECCYCHUU IPAMOU
C AByMs
MapajieabHbIMU
IUIOCKOCTSIMH

38

[ToBTOpEHME: TEOpEMa
[Tudaropa Ha
MJIOCKOCTH

39

[ToBTOpEHME:
TPUTOHOMETPUS
MPSIMOYTOJIBHOTO
TpEyroJbHUKA

40

CaoiicTBa Ky0a n
PSIMOYTOJIBHOTO
napaJiesienunea

41

Brruncnenne njinH
OTPE3KOB B KyOe H
MNPSAMOYTOJIBHOM

napasiesenumnenie

42

[lepneH UKy IIPHOCTD
MIPSAIMOM M TUIOCKOCTH.
IIpusnax
MEPIEHIUKYIISIPHOCTH
IPSAIMOM U INIOCKOCTHU

43

[lepneH UKy ISPHOCTD
MIPSAMOM U TNIOCKOCTH.
IIpusnax
MEPIEHAUKYISIPHOCTH
IIPSAIMOM U INIOCKOCTHU

44

Teopema o
CYILIECTBOBAaHUHU U
€IMHCTBEHHOCTH
MIPSAMOM, MPOXOIAIIEN
4yepe3 TOUKyY
MIPOCTPAHCTBA U
NEPIEHIUKYIJISPHON K
IUIOCKOCTH

45

IInockoctu n
MEPIEHINKYIIIPHBIE
UM TIPSIMBIE B
MHOTI'OT" paHHI/IKaX

46

IInockoctu n




/o

Tema ypoka

KomnnuectBo yacos

| Hara

Bcero

KonTtposnbhbie
paboTHhI

[IpakTrueckue
paboThI

U3Yy4YECHUs

DJIEKTPOHHBIE
udpoBsIe
o0Opa3oBaTebHbIE

pecypchl

NEPIEHIUKYIISIPHBIC
UM IIpSAMBIE B
MHOT'OI'PaHHUKAX

47

[Tepnengukymsp u
HAKJIOHHAs.
[ToctpoeHnue
NEPIECHIUKYIIApa U3
TOYKH Ha MPSIMYIO

48

[lepnenpukymnsap u
HAKJIOHHAs.
[Toctpoenue
NEPIEHIUKYIIApa U3
TOYKH Ha MPSIMYIO

49

Teopema o Tpéx
HepIeHINKYIIpax
(mpsimast u oOpaTHasi)

50

Teopema o Tpéx
NEepIEHNKYIIIpax
(mpsimast u oOpaTHasi)

51

Yron mexny
CKPEILMBAIOIUMUCS
TIPSIMBIMH

52

ITonck
MEPIIECHANKYIAPHBIX
MPSAMBIX C TOMOIIBIO
MEPIIECHANKYIAPHBIX
IUIOCKOCTEH

53

OpToroHajibHOE
MIPOCKTUPOBAHUE

54

[Toctpoenue ceuenui
Ky0a, Ipu3MBl,
[IPaBUIILHON
MUPAMHU/IBI C
MIOMOUIbIO
OpTOrOHAJIBLHOM
IIPOEKLINU

55

[Toctpoenue ceuenuit
Ky0a, Ipu3MBl,
[IPaBUIILHON
MUPAMHU/IBI C
MIOMOUIBIO
OpTOTrOHAJIBLHOM
MIPOEKLINU

56

Cummetpus B
IIPOCTPAHCTBE




/o

Tema ypoka

KomnnuectBo yacos

| Hara

Bcero

KonTtposnbhbie
paboTHhI

[IpakTrueckue
paboThI

U3Yy4YECHUs

DJIEKTPOHHBIE
udpoBsIe
o0Opa3oBaTebHbIE

pecypchl

OTHOCHTCILHO
IUIOCKOCTH.
IInockoctn
CUMMETpPUH B
MHOT'OTPaHHUKAX

57

IIpusnax
NEPIEHIUKYJIAPHOCTH
IIPSIMOM U INIOCKOCTHU
KAaK CIJIEZICTBHE
CUMMETpUU

58

IIpaBunbpHbIE
MHOT'OTPaHHMKH.
Pacuér paccrosiHuii
OT TOYKH JI0
IIJIOCKOCTH

59

IIpaBunbpHbIE
MHOT'OTPaHHHKH.
Pacuér paccrosiHuii
OT TOYKH JI0
IIJIOCKOCTH

60

CriocoOBbI OmyCTHTH
MEPIEeHIUKYISPHI:
CUMMETpHS, CIIBUT
TOYKH T10
napayieabHON
MpAMO

61

CaBur 1o
HeIapajuIeIbHON
IIPSAIMOM, U3MEHEHHE
paccTosaHu

62

KonTponbhas pabota
"B3aumnoe
pacrosoxxeHue
MPSIMBIX U
IJTIOCKOCTEN B
npoctpancTee”

63

IToBTOpEHME: yroia
MEXKIy NMPSMBIMU Ha
IIJIOCKOCTH,
TPUTOHOMETPHS B
IIPOU3BOJILHOM
TPEYTOJIbHUKE,
TeopeMa KOCUHYCOB

64

IToBTOpEHMUE: yroia
MEXIY
CKpELIUBAIOIIMMUCS




/o

Tema ypoka

KomnnuectBo yacos

| Hara

Bcero

KonTtposnbhbie
paboTHhI

[IpakTrueckue
paboThI

U3Yy4YECHUs

DJIEKTPOHHBIE
udpoBsIe
o0Opa3oBaTebHbIE

pecypchl

NpsIMbIMHA B
MIPOCTPAHCTBE

65

['eomerpuueckue
METOAbI BBIYUCIICHUA
yriia MexXIy
MNpsIMbIMHA B
MHOTOTpaHHHUKaX

66

JIByrpaHHbI{ yTOJI.
CBOMCTBO JTUHEHHBIX
YIJIOB IBYTPAHHOTO
yria

67

[IepnenqukynspHble
miockoctH. CBoMCTBA
B3aMMHO
MEepIEHIUKYIAPHBIX
ILIOCKOCTEH

68

[Ipu3nax
MEePHEHANKYISIPHOCTH
IJIOCKOCTEM; Teopema
0 MpsSIMO
MEPECEUCHUS IBYX
MJIOCKOCTEM
MePIEHIUKYISPHBIX
TpeThel MIOCKOCTH

69

IIpssMoyronbHbIN
napajuleJIenuIesn;
Ky0; u3MepeHus,
CBOMCTBa
IIPSIMOYTOJIBHOTO
napajuiesIenune1a

70

Teopema o quaronann
MPSIMOYTOJIBHOTO
napajuieJienumneaa u
CIIeJICTBUE U3 HeE

71

CrepeomeTrpuueckue
" IPUKITAAHBIC
3aJ]auu, CBSA3aHHBIE CO
B3alMHBIM
pacroyiokeHueM
MMPAMBIX U IJIIOCKOCTH

72

[ToBTOpEHME:
CKpELIMBAIOIINECS
psIMbIE,
napajijICJIbHBIC
IJIOCKOCTH B
CTaHAApTHBIX




/o

Tema ypoka

KomnnuectBo yacos

| Hara

Bcero

KonTtposnbhbie
paboTHhI

[IpakTrueckue
paboThI

U3Yy4YECHUs

DJIEKTPOHHBIE
udpoBsIe
o0Opa3oBaTebHbIE

pecypchl

MHOT'OrpaHHUKax

73

[Tapa mapaynenbHbIX
IJIOCKOCTEHN Ha
CKPELIUBAOIINUXCS
MPSIMBIX, PACCTOSIHUE
MEXKITY
CKPEIIMBAIOIIUMUCS
MPSIMBIMU B TIPOCTHIX
CUTYaIUAX

74

PaccrosiHue ot Toukn
10 TUIOCKOCTH,
paccTosiHue OT
IPSIMOM 110
IJIOCKOCTH

75

Breruucnenue
pacCTOSIHUN MEXKITY
CKPEIIMBAIOIIMMHUCS
MPSMBIMU C
ITIOMOIIBIO
MEePIEHAUKYIISIPHON
IUIOCKOCTH

76

TpéxrpanHslii yrod,
HEPaBEHCTBA IS
TPEXTPaHHBIX YTJIOB.
Teopema I1udaropa,
TEOPEMbI KOCUHYCOB
Y CHHYCOB JIJIS
TPEXTPAaHHOTO yTIJia

77

OneMEHTHBI
chepuueckoi
T€OMETPUHU:
reo/Ie3NUeCKre JTUHUU
Ha 3emie

78

Konrpomnsnas pabora
"Vriel u paccrosiHUsS"

79

CucrteMmaTu3anus
3HAHUU
"MHOrorpaHHuK 1
€ro 3JICMEHTHI"

80

[Tupamupna. Bunasl
MUPAMUIL.
[IpaBunbHas
nupamuaa

81

[Tpusma. [Ipamas u
HAaKJIOHHAs MPU3MBI.




/o

Tema ypoka

KomnnuectBo yacos

| Hara

Bcero

KonTtposnbhbie
paboThI

[IpakTrueckue
paboThI

U3Yy4YECHUs

DJIEKTPOHHBIE
udpoBsIe
o0Opa3oBaTebHbIE

pecypchl

IIpaBunbHas npusma

82

[Ipssmont
napajuleJIenumnen,
IIPSAMOYTOJIbHBIN
napajuiesenumnes, Kyo

83

Brinykisie
MHOTOTPaHHUKH.
Teopema Diinepa

84

Brinykisie
MHOTOTPaHHUKH.
Teopema Ditnepa.
[IpaBunbHbIE U
MOJIYIIPaBUJIbHBIE
MHOTOTPaHHUKH

85

KonTponbhas padbota
"MHororpaHHuku"

86

[TonsiTue BekTOpa Ha
IIJIOCKOCTH U B
MIPOCTPAHCTBE

87

CyMMa BEKTOpOB

88

PazHocth BekTOpOB

89

IIpaBuno
napajulesIenune1a

90

VYMHOXEHHE BCKTOpa
Ha 49ucCJio

91

Paznoxxenue Bexropa
o 0azucy Tpéx
BEKTOPOB, HE
JISKAIUX B OQHON
TIJIOCKOCTH

92

CkansipHoe
MIPOU3BEJICHUE

93

Boruncnenue yria
MEX/1y BEKTOpaMH B
IIPOCTPAHCTBE

94

[Ipocreiimue 3anaun
C BEKTOpaMu

95

[Ipocreiimue 3agaun
C BEKTOpaMu

96

IIpocreiine 3anaun
C BEKTOpaMu

97

[Ipocreiimue 3agaun
C BEKTOpaMu




/o

Tema ypoka

KomnnuectBo yacos

| Hara

Bcero

KonTtposnbhbie
paboTHhI

[IpakTrueckue
paboThI

U3Yy4YECHUs

DJIEKTPOHHBIE
udpoBsIe
o0Opa3oBaTebHbIE

pecypchl

98

O060011EeH1E U
CUCTEMATU3ALUS
3HAHUHI

99

O060011eH1E U
CUCTEMATU3ALUS
3HAHUH

100

Wrorosas
KOHTpPOJIbHAsI paboTa

101

Hrorosas
KOHTpOJIbHAsI paboTa

102

O06001IeHNE U
CHUCTEMATU3ALUS
3HaHUHU

OBUIEE KOJIMYECTBO

YACOB I10
[NPOT'PAMME

102

11 KJIACC

Ne
/i

Tema ypoka

KonunuectBo yacos

Bcero

KonTtponbsHbie

paboThI

[IpakTnueckue

paboThI

U3y4yeHUus

Hara

DJIEKTPOHHBIE
uupoBsIe
00pasoBaTelIbHbBIC

pecypcbl

[ToBTOpEHME TEMBI
"KoopauHatsl
BEKTOpA Ha
IIJIOCKOCTH U B
nmpocTpaHcTae”

[ToBTOpEHME TEMBI
"CkansipHoe
MPOU3BEJCHUE
BEKTOPOB"

IToBTOpEeHUE TeMbI
"Brruncnenue yria
MEX]ly BEKTOpaMH B
npoctpaHcTae”

[ToBTOpEHME TEMBI
"VpaBHeHue
IIPSIMOH,
MPOXOAsIIEH uepe3
JBE TOYKHU"

YpaBHeHue
IJIOCKOCTH,
HOpMaJlb,
ypaBHEHUE
TJIOCKOCTH B

OTPE3Kax




Tema ypoka

KomnunuectBo uacos

| Jata

Bcero

KonTtponbsHbie
paboThI

[IpakTnueckue
paboTsI

U3y4YeHUs

DJIEKTPOHHBIE
uupoBsIe
00pa3oBaTelbHbBIC

pecypcbl

YpaBHeHue
IJIOCKOCTH,
HOpMAaJlb,
ypaBHEHUE
IJIOCKOCTH B
OTpe3Kax

BektopHoe
MIPOU3BEICHUE

JInaeWHbIe
HEpPaBEHCTBA,
JIMHEIHOE
MPOrpaMMHUPOBAHUE

JInneiinnlie
HEPaBEHCTBA,
JIMHEHHOE
MporpaMMHUpPOBaHUE

10

AHaMTHYECKIE
METOJIbI pacuéra
yrjia Mexay
MPSIMBIMU B
MHOTOTpaHHUKaX

11

AHanuTHYeCcKHe
METOJIbI pacuéra
yrjia Mexay
IIOCKOCTSIMH B
MHOTOTpaHHUKAaX

12

®dopmyia
paccrosiHusg OT
TOYKH JI0 TJIOCKOCTHU
B KOOpAMHATaX

13

Haxoxnenue
paccTosiHUM OT
TOYKH JI0 IJIOCKOCTH
B KyOe

14

Haxoxnenue
paccTosiHUM OT
TOYKH J0 IJIOCKOCTH
B IIPAaBUJIBHOM
nupamue

15

KonTponbhas
pabora
"AHanuTHyeckas
reomeTrpus”

16

Ceuenus
MHOTOTPaHHHKOB:




/o

Tema ypoka

KomnunuectBo uacos

| Jata

Bcero

KonTtponbsHbie
paboThI

[IpakTnueckue
paboThI

U3y4YeHUs

DJIEKTPOHHBIE
uupoBsIe
00pa3oBaTelbHbBIC

pecypcbl

CTaHJapTHbIE
MHOI'OIPaHHUKH

17

Ceuenusa
MHOFOI‘paHHI/IKOB .
METOJ CJIENIOB

18

Ceuenus
MHOTOTPaHHUKOB:
CTaHJapTHHIC
IUIOCKOCTH,
MepECeUCHUS
MPSIMBIX |
IUIOCKOCTEH

19

[TapannennHbie
MpSMbIE U
IJIOCKOCTH:
napajuiebHbIe
ceYeHus

20

[TapannenwHbie
MpSMbIE U
MJIOCKOCTH: PACUET
OTHOILICHUI

21

[TapannenvHble
MpsIMbIE U
IIJIOCKOCTH: YTJIBI
MEXKIY
CKpCHIUBAOIIUMHUCA
MPSIMBIMU

22

[IepnienaukynsipHbIE
MPSIMBIE U
IIIOCKOCTH:
CTaHIapTHBIE I1APbI
MEPIECHANKYIAPHBIX
IJIOCKOCTEH B
MPSIMBIX,
CUMMETPUU
MHOTOTPAaHHUKOB

23

IlepnenuKynsipHbIE
TpsSIMbIE U
IJIOCKOCTH: TEOpEMa
0 Tpex
NEPIEHIUKYIISIpax

24

IlepnieHquKynspHbIC
IpsiMbIE U
IIJIOCKOCTH:
BBIYHCJICHUS UIVH B
MHOI'OI'DAaHHUKAX




/o

Tema ypoka

KomnunuectBo uacos

| Jata

Bcero

KonTtponbsHbie
paboThI

[IpakTnueckue
paboTsI

U3y4YeHUs

DJIEKTPOHHBIE
uupoBsIe
00pa3oBaTelbHbBIC

pecypcbl

25

IToBTOpEHuUE:
iouaau
MHOTOYTOJILHUKOB,
dhopmyTbl st
TUIOIIACH,
COOOpaKECHHS
moa00ust

26

[ToBTOpEHuUE:
TUTOTIIA M
MHOTOYTOJILHUKOB,
hopmyTbl st
TUIOIIACH,
COOOpaKECHHS
moa00ust

27

IToBTOpEHME:
TUTOTIA M
MHOTOYTOJILHUKOB,
dbopMyIIbI 1151
TUIOIIAEH,
COOOpaKECHHS
no00us

28

[TImomaau ceuennii
MHOTOTPaHHHUKOB:
TJIOIATU
MOBEPXHOCTEH,
paspe3aHus Ha
4acTu,
COOOpaxeHUs
nonoous

29

[Inomanu ceuenuit
MHOTOTPaHHUKOB:
IoIIaau
MMOBEPXHOCTEM,
pa3pe3aHus Ha
YacTH,
COOOpaKCHHS
noxoous

30

KoHntpoinbHas
pabota
"[ToBTOpeHwue:
MHOT'OTPAaHHUKH,
CeueHus
MHOT'OTPaHHUKOB"

31

0O0BéM Terta. O0beEM
MIPSAMOYT'OJIBHOTO
napajiesenuneia




/o

Tema ypoka

KomnunuectBo uacos

| Jata

Bcero

KonTtponbsHbie
paboThI

[IpakTnueckue
paboTsI

U3y4YeHUs

DJIEKTPOHHBIE
uupoBsIe
00pa3oBaTelbHbBIC

pecypcbl

32

3amaun 00
YIBOCHUH Ky0a, O
KBaJpaType Kyo0a; o
TPHUCEKIIUH yTiia

33

CrepeoMeTpHUECKHE
3a7la4d, CBI3aHHEIE

¢ 00LEMOM
MPSIMOYTOJIBHOTO
napajuiesienune1a

34

[Ipuknagueie
3aJ]a4M, CBSI3aHHbBIC
C BBIYHCJICHUEM
00BéMa
MPSIMOYTOJIBHOTO
rapasienenurena

35

O0BEM mpsiMoit
HPU3MBI

36

Crepeomerpuueckue
3a]1auu, CBSI3aHHBIC
C BBIYUCIICHUEM
00BEMOB MPSAMOiA
MIPU3MBbI

37

[Ipuknagaeie
3aJla41, CBSI3aHHEIE
¢ 06bEMOM TIPAMOiA
MIPU3MBI

38

Brrancienue
00BEMOB TEJI C
ITOMOIILIO
ONPEACIEHHOTO
unrerpana. OobpEmM
HAKJIOHHOH MPU3MBI

39

Brraucnenune
00BEMOB TeJI ¢
IIOMOIIILIO
OIPENIEIIEHHOTO
unTerpana. OobéM
MAPaMU/IBI

40

dopmyna 00bEMa
MTUPAMH/IBI.
OTtHomeHne
00BEMOB MUPAMUJI C
00IITUM yTIIOM

41

dopmyna 00bEMa
MTUPAMH/IBL.




/o

Tema ypoka

KomnunuectBo uacos

| Jata

Bcero

KonTtponbsHbie
paboThI

[IpakTnueckue
paboTsI

U3y4YeHUs

DJIEKTPOHHBIE
uupoBsIe
00pa3oBaTelbHbBIC

pecypcbl

OTHollIeHne
00BEMOB ITUPaMUJT C
O0IIKM YTIIOM

42

CrepeomMeTrpuueckue
3aJlauM, CBSA3aHHbIE
¢ 00bémamu
HaKJIOHHOUW PU3MBI

43

CrepeoMeTpHUCCKHE
3a7la4d, CBI3aHHEIE

¢ 00BéMaMu
TTUPAMH/TBI

44

[TpuknagHeie
3aJ]a4d 10 TeMeE
"O0BEMBI TENT",
CBSI3aHHBIC C
00BEMOM
HaKJIOHHOUW PU3MBI

45

[Ipuknagueie
3aJ1a4M 10 TeMe
"O0BEMBI TENT",
CBSI3aHHEIC C
00BEMOM TTHPAMUIBI

46

IIpumeHeHue
00BEMOB.
Brruucnenue
paccTostHus 10
IUIOCKOCTH

47

KonTponbHas
pabota "O0bEM
MHOTOrpaHHuKa"

48

Hummaapuueckas
MMOBEPXHOCTb,
oOpa3yrorue
HWIAHAPUYECKON
MOBEPXHOCTU

49

HMunuunp. [psamon
KpYroBOM LUJIUHJIP.
ITmomans
MTOBEPXHOCTHU
UMATUHAPA

50

Konnueckas
MMOBEPXHOCTb,
oOpa3yromue
KOHMYECKOM
MTOBEPXHOCTH.




/o

Tema ypoka

KomnunuectBo uacos

| Jata

Bcero

KonTtponbsHbie
paboThI

[IpakTnueckue
paboTsI

U3y4YeHUs

DJIEKTPOHHBIE
uupoBsIe
00pa3oBaTelbHbBIC

pecypcbl

Konyc

51

Ceuenue koHyca
IJIOCKOCTBIO,
napayieabHON
IUIOCKOCTH
OCHOBaHHA

52

VY ceu€HHbI KOHYC.
N3obpaxenue
KOHYCOB U
yCEUEHHBIX KOHYCOB

53

[Tnomane OOKOBOM
MTOBEPXHOCTU U
MTOJTHOH
MMOBEPXHOCTH
KOHyca

54

[Tnomane OOKOBOM
MMOBEPXHOCTH U
MTOJTHOM
MMOBEPXHOCTH
KOHyca

55

CrepeomMerpuueckue
3a7a9M Ha
JI0Ka3aTeNIbCTBO U
BBIUHCIICHHE,
MOCTPOECHUEM
CEUYEHU IWINHAPA,
KOHYycCa

56

CrepeoMeTrpuueckue
3a7a9M Ha
JI0Ka3aTeNIbCTBO U
BBIUHCIICHHE,
MOCTPOECHUEM
CEUYEHU LIWINHAPA,
KOHYycCa

57

IIpuknanHele
3a/1a4u, CBA3aHHbIE
C QWIMHAPOM

58

IIpuknanHele
3a/1a4M, CBA3aHHbIC
C QWIMHAPOM

59

Cdepa u map

60

[Tepeceuenue
cdepsl 1 mapa ¢
IIJIOCKOCTBIO.
Kacanue mapa u




/o

Tema ypoka

KomnuuectBo

qaCoB

| Jata

Bcero

KonTtponbsHbie
paboThI

[IpakTnueckue
paboTsI

U3y4YeHUs

DJIEKTPOHHBIE
uupoBsIe
00pa3oBaTelbHbBIC

pecypcbl

cdepbl TNIOCKOCTHIO.
Buna u uzobpaxenue
mapa

61

[Tepeceuenue
cdepsl 1 mapa ¢
TJIOCKOCTBIO.
Kacanue mapa u
cdepbl TNIOCKOCTHIO.
Bun u uzobpaxenue
mapa

62

VYpaBHeHue chepsl.
[Tnomane chepor u
e€ gacreit

63

Cummerpus cheps
U 1mapa

64

CrepeoMeTpHUECKHUE
3aJa4u Ha
JI0Ka3aTeNbCTBO U
BBIUHMCJICHUE,
CBSI3aHHBIE CO
cdepoit u mapom,
MOCTPOCHHUEM X
CEUYEHHI
IUIOCKOCTBIO

65

CrepeomeTrpuueckue
3aJa9u Ha
JI0Ka3aTeNbCTBO U
BBIYHMCJICHHE,
CBSI3aHHBIE CO
cdepoii u mapom,
MOCTPOCHHUEM HX
CEYECHUI
TUIOCKOCTBIO

66

[Ipuxknagueie
3aJ1a4u, CBI3aHHEIC
co cepoii U mapom

67

IToBTOpEHME:
OKPY>KHOCTBH Ha
IIJIOCKOCTH,
BBIYMCIICHUS B
OKpY>KHOCTH,
CTaHapTHBIE
noao0us

68

Paziuunnie
KOMOMHAIINY TEI
BpaIICHUS U




/o

Tema ypoka

KomnunuectBo uacos

| Jata

Bcero

KonTtponbsHbie
paboThI

[IpakTnueckue
paboTsI

U3y4YeHUs

DJIEKTPOHHBIE
uupoBsIe
00pa3oBaTelbHbBIC

pecypcbl

MHOT'OI'PpaHHUKOB

69

3amauu no Teme
"Tema u
IIOBEPXHOCTHU
BpaieHus"

70

3amauu o TeMe
"Tenau
MMOBEPXHOCTH
BpaiieHus"

71

KoHntponbnas
pabora "Tena u
MMOBEPXHOCTHU
BpaieHus"

72

O0BEéM nunMHapa.
Teopema 06 00bEME
OPSIMOTO IIMJIMHIPA

73

Brruucnenue
00BEMOB TeJ C
MIOMOILIbIO
OIPENEIIEHHOTO
unTerpana. O6béM
KOHycCa

74

ITmomaau OOKOBOM
U TIOJTHOM
MMOBEPXHOCTH
KOHYycCa

75

CrepeomMeTrpuueckue
3a7a4M, CBSI3aHHBIC
C BBIYUCIICHUEM
00BEMOB IUITUHPA,
KOHYycCa

76

IIpuknanaeie
3a/1a4u 10 TeMe
"O0BEMBI U
IJI0IAU
noBepxHocren ten"

77

O0BéM mapa u
IIapOBOT'0 CEKTOpA.
Teopema 06 00bEME
mapa. [1nomanp
cepsl.
CrepeomeTpuyeckue
3a7a4M, CBSI3aHHBIC
C BBIYUCIICHUEM
00BEMOB 11apa,




/o

Tema ypoka

KomnunuectBo uacos

| Jata

Bcero

KonTtponbsHbie
paboThI

[IpakTnueckue
paboTsI

U3y4YeHUs

DJIEKTPOHHBIE
uupoBsIe
00pa3oBaTelbHbBIC

pecypcbl

IaPOBOT'O CErMEHTA
Y IIAPOBOTO CEKTOpa

78

[Ipuxnagaeie
3a7a4M 110 TEME
"O0BEMBI TET",
CBSI3aHHBIE C
00BEMOM T1apa u
TIOIIAAbI0 chepsl.
CooTHo1IeHUSA
MEX/Ty TUTOIIAIMHU
MOBEPXHOCTEN U
00BEMaMH
IMOTOOHBIX TEI

79

ITomoOusbIe Tena B
MIPOCTPAHCTBE.
H3menenue o0béma
IIpU IOJO0UH.
CrepeomeTpuyeckue
3a/a4M, CBSI3aHHBIC
C BBIYMCIICHHEM
00BEMOB T U
wIomanei
MMOBEPXHOCTEU

80

Konrponbnas
pabora "ITnomaan
MMOBEPXHOCTU U
00BEMBI KPYTIIBIX
Ten"

81

JBr>xeHust
MIPOCTPAHCTBA.
OToOpakeHusl.
JIBH)KEHHS U
paBeHcTBO (uryp.
OO01me cBolCcTBa
IBUKCHUM

82

Bunn nBuxeHuii:
napasieabHbIN
MEepPEHOC,
LEHTpaJIbHAas
CUMMETpHS,
3epKaJIbHAast
CUMMETpHS,
IIOBOPOT BOKPYT
IpsAMOM

&3

[TpeobpazoBanust
nonobus. [Ipsmas u




/o

Tema ypoka

KomnunuectBo uacos

| Jata

Bcero

KonTtponbsHbie
paboThI

[IpakTnueckue
paboTsI

U3y4YeHUs

DJIEKTPOHHBIE
uupoBsIe
00pa3oBaTelbHbBIC

pecypcbl

cdepa Ditnepa

84

I'eomerpuueckue
3a/1a4u Ha
MIPUMEHEHNE
JBUYKEHUS

85

KonTponbhas
pabota "BekTopsI B
npocTtpaHcTae"

86

Oo6o611aromiee
noBTopenue 11
ITOHSATHI U METOJ0B
Kypca r€OMeTpuu
10-11 knaccos,
CHUCTEeMaTH3aIUs
3HAHUM:
"[TapamnensHOCTH
MIPSIMBIX U
IUIOCKOCTEH B
npoctpaHcTae"

87

Oo6o61aromiee
noBTopenue 11
MOHSTHIA U METOJIOB
Kypca TeoMeTpuu
10-11 knaccos,
cUCTEeMaTH3aIus
3HaHuii: "BekTophl B
npoctpaHcrae”

88

Oo6o0maromee
noBTopenue 11
MOHATUI U METOJ0B
Kypca reOMeTpuun
10-11 knaccos,
cucTeMaTu3anus
3HaHui: "BekTopsl B
npocTtpaHcTae"

89

Oo6o6maromee
noBTopenue 11
IOHSATHI U METOJ0B
Kypca FreOMeTpHH
10-11 knaccos,
CHUCTEMaTU3aIUs
3HaHui: "O0beM
MHOTOTrpaHHHKA"

90

Oo6o0maromiee
noBTopenue 11
MHOHATHH U METOIOB




/o

Tema ypoka

KomnunuectBo uacos

| Jata

Bcero

KonTtponbsHbie
paboThI

[IpakTnueckue
paboTsI

U3y4YeHUs

DJIEKTPOHHBIE
uupoBsIe
00pa3oBaTelbHbBIC

pecypcbl

Kypca reOMeTpuun
10-11 xmnaccos,
cUcTeMaTHh3aIus
3HaHui: "O0beM
MHOTOTpaHHHKA"

91

Oo6ob6maroee
noBtopenue 11
MOHATHH U METOI0B
Kypca reoOMeTpum
10-11 kmnaccos,
CHCTeMaTH3aIs
3nanuii; "[Inomanu
MOBEPXHOCTH U
00BEMBI KPYTIIBIX
Tea"

92

Oo6o0maromiee
noBTopenue 11
HOHATHUH U METOIOB
Kypca reoMeTpuu
10-11 xnaccos,
CHCTEMAaTU3alIH
sgagui: "Ilmonaan
MMOBEPXHOCTHU U
00BEMBI KPYTIIBIX
Tea"

93

Hrorosas
KOHTPOJIbHAS
pabora

94

Hrorosas
KOHTPOJIbHAS
pabora

95

[ToBTOpEHME,
0000111eH1E U
CHCTEMAaTU3alHs
3HaHUHI

96

Hcropus passurus
CTEPEOMETPUH KAK
HayKHU U e€ pojb B
pa3BUTUHU
COBPEMEHHBIX
VWHXEHEPHBIX U
KOMITBIOTEPHBIX
TEXHOJIOT U

97

Hcropus passurtns
CTEPEOMETPUU KaK
HayKH U €€ poJib B




/o

Tema ypoka

KomnunuectBo uacos

| Jata

Bcero

KonTtponbsnbie| [IpakTnyeckue
paboTsI

paboThI

U3y4YeHUs

DJIEKTPOHHBIE
uupoBsIe
00pa3oBaTelbHbBIC

pecypcbl

pa3BUTHH
COBPEMEHHBIX
WHXCHEPHBIX U
KOMIBIOTEPHBIX
TEXHOJIOTUI

98

Hcropus passurus
CTEPEOMETPHUH KaK
HayKHU U €€ pojb B
pa3BUTUHN
COBPEMEHHBIX
WH)XCHEPHBIX U
KOMITBIOTEPHBIX
TEXHOJIOTHI

99

Ucropus pa3Butus
CTEPEOMETPUU KaK
HAYKH U €€ POJIb B
pa3BUTHH
COBPEMEHHBIX
WHXECHEPHBIX U
KOMITBFOTEPHBIX
TEXHOJIOTHI

100

Hcropus passurus
CTEPEOMETPUH KaK
HayKH U €€ pojb B
pa3BUTHH
COBPEMEHHBIX
WH)XCHEPHBIX U
KOMIIBIOTEPHBIX
TEXHOJIOT U

101

HcTopus pa3BuTus
CTEPEOMETPUU KAK
HayKH U €€ poJib B
pa3BUTUHU
COBPEMEHHBIX
VMHKEHEPHBIX U
KOMITBIOTEPHBIX
TEXHOJIOTUI1

102

Hcropus passurns
CTEPEOMETPUH KaK
HayKU U €€ poJib B
pa3BUTHU
COBPEMEHHBIX
MHXCHEPHBIX U
KOMITBIOTEPHBIX
TEXHOJIOT U

OBILIEE

102




No Tema ypoka KonnuectBo yacos | JlaTa DJIEKTPOHHBIE
n/n Bcero| Kontposphsie| [Ipaktnaeckue| 13y 1CHAA rpoBbIe
paboTHI paboTHI o0pa3oBaTesIbHbIE
pecypesl
KOJIMYECTBO
YACOB I10
I[TPOTPAMME

MPOBEPSAEMBIE TPEBOBAHMS K PE3YJIBTATAM OCBOEHHA OCHOBHOM
OBPA3OBATEJIbHOM ITPOT'PAMMBI

10 KJIACC
Kon .
DOBEDSEMOL0 IIpoBepsiemble mpeAMeTHbIE Pe3yJIbTATHI 0CBOEHHUSI OCHOBHOI
pobep 00pa3oBaTeIbHON MPOrpaMMbI CpeIHETr0 001ero 0d0pa3oBaHus
pe3yJbTara
7 I'eomerpus
7.1 OnepupoBath MOHATUSAMU: TOUYKA, MPsSMasi, TNIOCKOCTh
79 [IpuMeHsTh aKCHMOMBI CTEPEOMETPHUH M CJIEACTBUS W3 HHUX IPU PELICHUU
' F€OMETPUUYECKHX 3a/1a4
73 OnepupoBaTh NOHATUAMU: MAPaUIETBLHOCTh U MEPIEHINKYISIPHOCTh MPSMBIX H
) MJI0CKOCTEH
74 Knaccudunuposats B3aMMHOE pacmoaoKeHue IPSIMBIX

U IUTOCKOCTEMN B MPOCTPAHCTBE

OnepupoBaTh MOHATUAMU: IABYTPAaHHBIA Yroj, TPaHd ABYT'PAHHOTO yria, pedpo
7.5 JIBYTPAHHOT'O yIJla, JIMHEHMHBIA Yroia JABYTPAHHOTO Yrja, TpaayCcHas wmepa
JIBYTPAHHOI'O yTiIa

OHepI/IpOBaTI) INOHATHUAMM MHOT'OI'paHHHK, BBIHYKHLIﬁ n HCBBIHYKJ'IHﬁ
MHOTI'OI'paHHUK, 3JICMCHTBI MHOI'OI'PaHHUKA, HpaBI/IJIBHBIﬁ MHOTI'OI'paHHUK

7.6

Pacno3naBarth OCHOBHBIC BUBI MHOT'OT'PpaHHUKOB (HI/Ip aMMja, npusma,

7.7 .
MPSIMOYTOJIBHBIN Mapajuienenumnes, Kyo)

KnaccuduupoBaTb MHOTOTpaHHUKH, BBIOMpask OCHOBAaHHUS Ui KiacCU(UKALUU
7.8 (BBIIYKJIBIE W HEBBITYKJIBIE MHOTOTPAHHWKH, NPaBUIBHBIE MHOTOTPAHHUKH,
NpsIMbIe U HAKJIOHHBIE ITPU3MBI, TapaJuIeIeTIUIIe/Ibl)

7.9 OHepI/IpOBaTI) IOHATHUAMU:. CEKYyLIas IMIOCKOCTh, CCUCHUEC MHOI'OI'PAHHHUKOB

OOBACHATH PUHITUIIBI IOCTPOCHUS CEYEHUH MHOTOTPAHHUKOB, UCTIOIB3YS METO/
CIIEOB

7.10




Kox
MPOBEPAEMOro
pe3yJbTarTa

7.11

IIpoBepsiemble MpeaAMeTHBIE Pe3YIbTATHI OCBOEHHSI OCHOBHOI
00pa3oBaTeIbHOI MPOrpaMMBbl CpeIHEro 001ero 06pa3oBaHus

CTpouTh Ce4eHHs] MHOTOI'PAHHHUKOB METOJIOM CJI€/IOB, BBIMIOJIHATH (BBIHOCHBIC)
IUIOCKHE YEPTEX MU M3 PUCYHKOB MPOCThIX 00BEMHBIX (DUTYp: BUJ CBEPXY, COOKY,
CHU3Y

7.12

Pemarsn 3aJladyd Ha HaxXO0XICHHUC I'COMCTPHYCCKHX BCIWYHH IIO o6pa3uaM 50048
aJropurMaM, MHOpUMCHAA HW3BCCTHBIC AHAJTIUTUYCCKUEC MCETOAbI IIPpU PCIICHUU
CTAaHAAPTHBIX MATCMATUYCCKUX 3a7da49 Ha BbIYUCJIICHUC paCCTOHHHﬁ MCXKAY ABYMsI
TOYKaMu, oT TOYKHU A0 HpHMOfI, oT TOYKHU
A0 IINIOCKOCTH, MCIKAY CKPCIINBAOIIUMUCA IIPAMBIMU

7.13

Pemate 3aga4i Ha HaXO0XACHHUEC TI'COMCTPHYCCKUX BCJIHWYHH I10 o6pa311aM U1
aJIropurMaMm, HNpUMCHAA H3BCCTHLBIC AHAJIUTUYCCKHUEC MCTOAbI IIPpU PCHICHUU
CTaHAAPTHBIX MaTEMAaTHUYICCKUX 3aga4 Ha BBIYHCJICHUC YIJ10B MCXKOY
CKpCIIUMBAOIUMUCA HOPAMBIMHA, MCIKIAY HpHMOfI U IIUIOCKOCTBIO, MCIKIY
IINIOCKOCTAMHU, ABYI'PAHHBIX YIJIOB

7.14

Beruncnate 00bEMBI M IUIOMIAAM TMOBEPXHOCTEH MHOTOTPAaHHUKOB (IIpHU3Ma,
nupamMma) ¢ TNpuMeHeHHeM (OpMyJ, BBIYUCIATH COOTHOIICHHUS MEXIY
IUIOMIAISIMH TTOBEPXHOCTEH, 00BEMaMH MOAOOHBIX MHOTOTPaHHHUKOB

7.15

OnepupoBaTb NOHATUSAMU: CUMMETPHUS B NPOCTPAHCTBE, LIEHTP, OCh U IUIOCKOCTH
CUMMETpPHH, IIEHTP, OCh U IJIOCKOCTh CUMMETPHUU (UTYPHI

7.16

W3Bnekath, npeoOpa3oBbIBATH U HMHTEPIPETUPOBATH  UHPOPMALUIO O
MIPOCTPAHCTBEHHBIX T€OMETPUUECKUX (Urypax, MpeacTaBiICHHYIO Ha uYepTeikax
Y PUCYHKaX

7.17

[IpumensTh reoMeTpudeckue (akThl ISl PEHICHUS CTEPEOMETPUYECKHX 3ajad,
npeanojararomux HECKOJBKO IHaroB peHmiCcHuA, CCJIM YCJIIOBUA IMPUMCHCHUSA
3a/1aHbl B ABHOU popme

7.18

[IpumenATH IIpocTenIIne [pOTrpaMMHBIC cpeacraa U DJIEKTPOHHO-
KOMMYHHKAIIMOHHBIE CUCTEMBI ITPY PEILIEHUN CTEPEOMETPUUECKHX 3aa4

7.19

HpI/IBOJII/ITI) MMPUMCPbI MATEMATHUYCCKUX SaKOHOMepHOCTeﬁ B NpHUpOAC U KU3HH,
pacio3HaBaTh IMPOABICHUEC 3aKOHOB I'COMCTPUHU B UICKYCCTBC

7.20

[IpuMeHATh MONY4YEHHBIE 3HAHWA HA I[PAKTUKE: aHAJIU3UPOBAaTh pEAJbHbIE
CUTyallud M NPUMEHATb W3YyYECHHBIC IIOHATHS B IIPOLIECCE IIOMCKA PELICHUS
MaTeMaTH4ecku CcGOpPMYJIMPOBAHHON MPOOJEeMbl, MOJEIUPOBATh pealbHbIE
CUTyallud Ha sA3BIKE TEOMETPHUH, HCCIEAOBAaTh IIOCTPOCHHBIE MOJCIHA C
WCIIOJIb30BAHUEM TE€OMETPUYECKUX TMOHATHI M TeopeM, ammapaTta aireopsl,
pemaTth INPaKTUYECKUE 3alaud, CBSA3AHHBIE C HAXOXKICHHUEM TI'€OMETPUYECKUX
BEJINYMH

11 KVIACC




Kon

HpOBepﬂeMble NPpEeAMETHBIC PE3YJIbTATHI 0CBOCHUSA OCHOBHOI1

NpoBepsieMoro .
00pa3oBaTe/IbHOM NMPOrPaMMBbI CpeHero 001ero o0pa3oBanusi
pe3yJbTarTa
6 I'eomerpus
OnepupoBarh MOHATHAMH: LMIUHApPUYECKas TOBEPXHOCTb,  00Opasyroliue
6.1 UAJTUHIPUYECKOM  TOBEPXHOCTH,  IWJIMHIAP,  KOHHMYECKass  TOBEPXHOCTH,
o0pa3yrolire KOHUYeCKOW MOBEPXHOCTH, KOHYC, cheprudeckasi TOBEPXHOCTh
6.2 Pacnio3naBate Tena Bpamenus (MUIUHIP, KOHYC, cdepa u map)
6.3 OOBACHATH CIOCOOBI MOTYYSHHS TEJ BPALLICHUS
6.4 KnaccudunupoBaTs B3auMHOE pacnoioskeHue cepbl U MI0CKOCTH
OnepupoBaTh TOHSATHUSMH: IIAPOBOM CETMEHT, OCHOBAaHHME CErMEHTa, BHICOTA
6.5 CEerMeHTa, IIapOBOM CJIOM, OCHOBaHUE IIAPOBOTO CJOs, BHICOTA IIAPOBOTO CIIOS,
IapOBOM CEKTOP
6.6 Boeruncnsate 00bEMBI M IIIONIAAM TTOBEPXHOCTEH TeN BpAIICHHS, TEOMETPUUECKUX
' TEeJ C MPUMEHEHHEM (HOPMYJT
6.7 OnepupoBarh TOHATUSMU: MHOTOTPAaHHUK, BIHCAHHBIN B cepy M OMHMCAHHBIN
' okoJo cepsl, chepa, BiMcaHHAs B MHOTOTPAHHUK UJTU TEJIO BPAIICHUS
6.8 BpruucasTte COOTHOWICHMST MEXIy IUIOMIAIIMU TOBEPXHOCTEH H 00BbEMamMu
) HOIOOHBIX TEN
6.9 N3obpaxaTs n3ydaembie PUTYpHI OT PYKH U ¢ IPUMEHEHUEM MPOCTHIX YEPTEKHBIX
' WHCTPYMEHTOB
6.10 BoInonHATe (BBIHOCHBIE) IUIOCKHE YEPTEXKU U3 PUCYHKOB IMPOCTHIX OOBEMHBIX
' ¢buryp: Bua cBepxy, cOOKy, CHU3Y; CTPOUTH CEUCHHUS TEJ BPALCHUS
W3Bnekatb, HMHTEpOpETUpPOBATH W  MPeoOpa3oBbIBaTh  HHPOpPMAIMIO O
6.11 MPOCTPAHCTBEHHBIX T'€OMETPUUYECKHX (PHUTypax, MPEACTaBICHHYI0 Ha YepTekax
U pUCYHKax
[IpumensaTp reomeTpuueckue (GakThl IJIs PEIICHUS CTEPEOMETPUUYECKHX 3ajad,
6.12 MpeAnoaraouX HECKOIbKO IIaroB peuieHus1, €l yCJIOBUS MPUMEHEHUS 3a/1aHbl
B SIBHOU (popme
6.13 OnepupoBarh NOHATHEM: BEKTOP B IPOCTPAHCTBE
6.14 BrInonaHsATe OEHCTBUS CIIOKEHUS BEKTOPOB, BHIYMTAHHUS BEKTOPOB U YMHOXKCHHS
' BEKTOpa Ha YHUCII0, 00BACHATh, KAKUMH CBOMCTBAMHU OHU 00J1a/1al0T
6.15 [IpuMeHsTH NpaBUIIO Napasuieenuneia Py CI0KEHHH BEKTOPOB




Kox

IIpoBepsiemble mpeAMeTHDbIE Pe3yJIbTATHI 0CBOEHHUSI 0CHOBHOI

NpoBepsieMoOro o
o0pa3oBaTeIbHON NPOrPaMMBbI CpeiHero 001ero 00pa3oBaHus
pe3yJbTarTa
OmnepupoBaTh MNOHATHSMM: JI€KapTOBbl KOOPIUHATHI B IPOCTPAHCTBE, BEKTOP,
6.16 MOJyJIb BEKTOPa, PaBEHCTBO BEKTOPOB, KOOPJMHATHI BEKTOpAa, YroJl MEXIY
' BEKTOPaMH, CKAJIIPHOE MIPOU3BEACHNE BEKTOPOB, KOJUIMHEAPHbIE M KOMILIaHAPHbIE
BEKTOPBI
HaxoauTe cyMMy BEKTOpPOB M NPOM3BEIEHHE BEKTOpAa Ha YMCIO, Yroid MEXAy
6.17 BEKTOpaMH, CKaJspHOE [POU3BEACHUE, pACKJIaAbIBaTh BEKTOP IO JBYM
HEKOJUIMHEAPHBIM BEKTOpaM
6.18 3anaBaTh IIOCKOCTh YPaBHEHUEM B JIEKAPTOBOW CUCTEME KOOPIUHAT
6.19 Pemars mnpocTeiiine reoMeTpUuYECKHE 3aJadyd Ha IPHUMEHEHUE BEKTOPHO-
) KOOPJMHATHOTO METO/a
Pemarp 3amaun Ha /10Ka3aTeIbCTBO MAaTEMAaTHUECKUX OTHOLIEHUN U HaXO0XKJEHUE
6.20 reOMETPUYECKUX BEIMYMH MO 0o0pa3liaM WM aJropuTMam, NPUMEHssI U3BECTHbIE
METO/Ibl IIPU PELIEHUH CTaHAAPTHBIX MAaTEMATUYECKUX 3a/1a4
6.1 [TpumeHsTH npocTenIme pOorpaMMHBbIE CpeacTBa U DJIEKTPOHHO-
' KOMMYHHKAIIMOHHBIE CUCTEMBI IIPH PEIIEHUH CTEPEOMETPUUYECKUX 3a/1a4
6.2 [TpuBOAUTH TpUMEPHl MAaTEMATUYECKUX 3aKOHOMEPHOCTEW B NPUPOAE M HKHU3HH,
' pacro3HaBaTh [IPOSIBICHNE 3aKOHOB T€OMETPUHU B HCKYCCTBE
[IpumeHsATh TOMy4YeHHBIE 3HAHUS Ha [PaKTHKE: aHaJU3UpOBaTh pealbHbIE
CUTyallud M TPHUMEHATh M3Y4YCHHBbIE IOHATHS B IIPOLECCE IIOMCKA PpEIICHUs
6.23 MaTeMaTH4ecKd C(HOPMYITUPOBAHHON TPOOIEMBbI, MOJAEIHPOBATH pealbHbIE

CUTyallud Ha sA3bIKE TE€OMETPUHU, MCCIEI0BAaTh IIOCTPOEHHBIE MOJEIU C
WCTIOJIH30BAHUEM T€OMETPHUECKUX MOHATUN U TEOPEM, armnapaTa anreOpbl, pemaTh
MIPAKTUYECKHUE 3aa4H, CBA3aHHbBIE C HAXOXKICHUEM T€OMETPUYECKUX BETUINH

MNPOBEPSAEMBIE DJIEMEHTbBI COAEP KAHUSA

10 KITIACC
Kon IIpoBepsieMbIi 3J1€MEHT COACPKAHMS
7 ['eomeTpus

OcHoBHbIE MOHATHS cTepeoMeTpuu. Touka, mpsimasi, INIOCKOCTb, MPOCTpaHCTBO. [loHsATHE

7.1 00 aKCHOMaTHYECKOM IMOCTPOCHHUHN CTCPCOMETPUU: AKCHOMBI CTCPCOMETPHU U CICACTBHA
U3 HUX
79 BzaumHoe PACIIOJJIOKCHUEC TIPSAMBIX B MPOCTPAHCTBEC: ICPCCCKAOMIUCCA, MApaJIJICJIbHBIC U

CKpCIIUMBAIOIIHECS TIPAMBIC. HapannenLHocn, IpsAMBIX H IUIOCKOCTEH B IMPOCTPAHCTBE:




Kon

HpOBepﬂeMbIﬁ IJIEMEHT COACPKAHUSA

napajiesibHble IpsSMble B IPOCTPAHCTBE, MAPAIUIEIBHOCTh TPEX MPSIMBIX, MApaIeIbHOCT
IPSIMO U IJIOCKOCTH. Vsl
C COHANpaBJICHHBIMH CTOPOHAMH, yTOJl ~ MEXIy IHpsAMBIMA B  IPOCTPAHCTBE.
[TapannenbHOCTh IUIOCKOCTEH: MapajulesIbHble IUIOCKOCTH, CBOWMCTBA IapalielIbHBIX
wiockocteil. IIpocreifine npocTpaHcTBeHHbIE (GUIypbl Ha IJIOCKOCTU: TETpa’ap, KyoO,
napajulesIenuIe], IOCTPOEHUE CEYeHUN

7.3

[leprieHAUKYIAPHOCTh  MPSIMOM M IUIOCKOCTU:  NEPHEHIUKYJSApHbIE MpsMble B
MMPOCTPAHCTBEC, IMPAMBIC MapAJJICIbHBIC W HNCPHCHAUKYJIAPHBIC K INIOCKOCTHU, IMPU3HAK
NEPHIEHIUKYJIAPHOCTH MPSIMOM M IJIOCKOCTH, TeOpeMa O MpsIMOH NepHeHIuKYJISIpHOM
IUIOCKOCTH. YTJIbI B NPOCTPAHCTBE: Yroj MEXIY HpPSIMOW U IUIOCKOCTHIO, JIBYTPaHHBIN
yroJl, JIMHEHHBIN yros AByrpaHHoro yria. IlepneHaukynisp U HakJIOHHBIE: PACCTOSHUE OT
TOYKH JO IUIOCKOCTH, PAacCTOSHUE OT MPSMOM 10 IJIOCKOCTH, MPOEKIMs (PUrypbl Ha
IUIOCKOCTh. IlepneHuKyIspHOCTh IUIOCKOCTEW: MNpHU3HAK MNEepIEeHAUKYISIPHOCTH JBYX
mockocteil. Teopema 0 TpEX MeprneHuKyIsIpax

7.4

IlonsAiTME MHOTOrpaHHMKA, OCHOBHBIE DJJIEMEHTBl MHOIOIDAHHMKA, BBIIYKIBIE U
HEBBIITYKJIbIE MHOTOTPAaHHUKH, pa3BEPTKAa MHOrorpaHHuka. [Ipusma: n-yronapHas npusma,
IpaHd ¥ OCHOBAaHUS MpPHU3MBI, NIpsMas W HAKIOHHAs TNPU3MbL, OOKOBas U IOJHAs
MIOBEPXHOCTh Ipu3Mbl. llapamnenenunen, mnOpsAMOYTOJIBHBIA IapajuleIenuNes]; W €ro
cBoiicTBa. [lupamuna: n-yroiapHas nupamuja, TpaHd U OCHOBaHHE MUPaMUbI, OOKOBas U
[I0JIHASl TIOBEPXHOCTh MUPAMU/Ibl, IPaBUJIbHAS U yCeUEHHAsI TUpaMuia. DINEMEHThI IPU3Mbl
u nupamunabl. [IpaBUiIbHBIE MHOTOIDaHHHMKHU: IOHATHE IPABUIBHOIO MHOI'OIDAaHHHMKA,
IIpaBUJIbHAs NpU3Ma W IPaBUIbHAs NUPAMMAA, MPABWIBHAS TPEYroJibHAas MUPAMHUAA U
NpaBWIbHBIN TeTpa’ap, Kyo. IlpencraBienne o mpaBUIbHBIX MHOTOIpaHHMKAxX: OKTajap,
noJieKkadip U ukocasapyrue CeueHus: IpU3Mbl U MUPaMUIbI

7.5

CuMMeTpuss B IPOCTPAHCTBE: CUMMETPUS OTHOCUTENIBHO TOYKH, NPAMOM, IUJIOCKOCTH.
DeMEHTBI CUMMETPUH B IIMPaMUax, apauleeuIeaxX, IPABUIBHBIX MHOTOTPaHHUKAX

7.6

Beruncnenue 31eMEeHTOB MHOTOTPAaHHUKOB: péOpa, muaroHanw, yribel. [Inomans 60koBOM
MOBEPXHOCTU U MOJHOM MOBEPXHOCTH MPSMOM MPU3MBI, IJIOIIAb OCHOBAHUMN, TeOpeMa O
OOKOBOI1 TOBEPXHOCTHU MPSMOU Mpu3MBbL. [Lom1ans 60KOBOM TOBEPXHOCTH U TIOBEPXHOCTH
MPaBUJIbHOM MUpaMUIbl, TEOpeMa O TUIoIaau yceu€HHou nupamuabl. [lonarue 06 o6béme.
O0BEM TUPAMHUIBI, TPU3MBI

7.7

[Tonobupie Tena B mpocTpaHcTBe. COOTHOIICHHS MEXIY IUIOMAIIMU OBEPXHOCTEH,
00BpEMaMU TTOTOOHBIX TEN

11 KJIACC

Kon

IIpoBepsieMblii 3JIeMEHT COAEPKAHUS

I'eomeTpus




Kon

6.1

HpOBepﬂeMblﬁ IJIEMEHT COACPKAHUA

[unuaapuyeckas MOBEPXHOCTh, OOpa3yrOIIMEe ITWIMHAPUYECKONW IMOBEPXHOCTH, OCh
[WIMHIPHYECKON mMoBepXHOCTH. [lWmuHAp: OCHOBaHUS W OOKOBas MOBEPXHOCTH,
o0pa3syroIas u 0Ch, IUIOIAAsr OOKOBOW U MOJTHOW MTOBEPXHOCTH

6.2

Konnyeckass moBepxHOCTh, 00pa3yromyue KOHUYECKOM MOBEPXHOCTH, OCh W BEpIIMHA
KOHMYECKOW moBepxHOCTH. KOHyc: OCHOBaHME M BeplIMHA, OOpasyromas H OcCh,
wIomaas OOKOBOH ¥ IMOJNHOW IOBEPXHOCTH. YCEUEHHBIM KOHYyC: OOpasyromue |
BBICOTA, OCHOBAaHUS M OOKOBasi IOBEPXHOCTh

6.3

Cdepa u map: ueHTp, paauyc, AMAMETp, IUIOMIAAb MOBEPXHOCTH cdepbl. Bianmuoe
pacnosoxeHue cepsl U TUIOCKOCTH, KacaTeIbHas MIOCKOCTh K cepe, miomans ceps

6.4

N3o06paxeHue Ten BpallleHus Ha TUIOCKOCTH. Pa3BEpTka nuamHapa u KoHyca

6.5

KomOunanmu ten BpalieHuss © MHOTOIPAHHUKOB. MHOTOTpaHHUK, OMUCAHHBIN OKOJIO
cdepsl, cdepa, BucaHHasi B MHOTOTPaHHUK, WM TEJIO BpallleHus

6.6

[Tonsitue 06 o00BEMe. OcHOBHBIE CBOWCTBA 00BEMOB Tein. Teopema 00 o0O0BEME
OpSMOYTOJIBHOTO Mapajuienenunena u cieacrsus u3 He€. OObEM LMIMHApA, KOHYCA.
O0béM mapa u mIoIaas chepbl

6.7

[TonoOubie Tena B mpocTpancTBe. COOTHOIICHHSI MEXIY IUIOUIAIIMU TTOBEPXHOCTEH,
00BEMaMHU ITOTOOHBIX TENT

6.8

Ceuenust 1mwmHApa (MapaJyieIbHO M NEPHEHAMKYJSPHO OCH), CEUEHHUS KOHyca
(mapannenbHOe OCHOBAHUIO M MPOXO/AIIEE Yepe3 BEePIINHY), CeUeHHUs 1apa

6.9

Bektop Ha mmockoctH u B mpoctpaHcTBe. ClOKEHHWE W BBIYMTAHHE BEKTOPOB.
YMHOKEHME BEeKTOpa Ha 4ucio. PasimoxkeHue BekTopa mo TPEM HEKOMILIAHAPHBIM
BekTtopaM. [IpaBuino mapaimenenunena. Pemenne 3amad, CBSI3aHHBIX C MPUMEHECHHEM
IIPABWJI IEUCTBUM C BEKTOPAMH

6.10

[IpssmoyronbHass cucTeMa KOOpAMHAT B IpocTpaHcTBe. KoopamHaTel  BeKTOpA.
[Ipocreiimne 3amaum B KoOpAuMHATax. Yroia Mexay Bekropamu. CkaisipHoe
IIPOU3BEICHUE BEKTOPOB. BBIYMCIIEHHE YIVIOB MEXKIY MNPSIMBIMA U IUIOCKOCTSMH.
KoopaunaTHO-BEKTOPHBII METOA NIPH PELIEHUH F€OMETPUUECKUX 3a4a4

ITPOBEPSEMBIE HA EI'9 1O MATEMATHUKE TPEBOBAHUS K PE3YJIbTATAM
OCBOEHHMSA OCHOBHOMH OBPA3OBATEJIBHOU ITPOI'PAMMBbI CPEJIHET'O
OBLIEI'O OBPA3OBAHUA

Ko
- H}ZMOFO IIpoBepsiemble TPeOGOBaHMS K NMPeAMETHBIM Pe3yJIbTATAM OCBOCHUS
posep OCHOBHOM 00pa30BaTe/IbHOI MPOrpaMMbl CpelHero 001ero 00pa3oBaHus
TpeOoBaHUs

Brnagenune MeronaMu J0Ka3aTeNbCTB, aITOPUTMAMU peUICHHS 3a7ad; yYMEHHE
(GhOopMyJIHPOBATh U OTICPUPOBATH MOHATHSAMU: OINPEICIICHUE, aKCHOMa, TEOpeMa,
CJIEJICTBHE, CBOICTBO,  MPHU3HAK,  JOKa3aTelIbCTBO,  PAaBHOCUJIbHBIC




Kon
NpoBepsieMoOro
TpeOoBaHUs

IIpoBepsiemble TPeOOBAHNUS K MPEIMETHBIM Pe3yJIbTATAM OCBOEHHS
OCHOBHOIi 00pa30BaTe/IbHON MPOrpaMMbI CpeHero o01ero 00pa3oBaHust

(GOpMYJIMPOBKH; TNPUMEHATH UX; yMEHHE (OPMYIHPOBAaThH OOpaTHOE U
IIPOTUBOIIOJI0KHOE YTBEPKIAECHUE, IPUBOAUTH IIPUMEPBl U KOHTPIPUMEDSIL,
UCTIOJIB30BaTh METOJI MAaTEeMaTHYECKON WHAYKIIMH; MPOBOJAUTH JIOKA3aTEIIbHBIC
pacCyxacHus Ipu pPCIICHHUU 3aJa4d, OLCHUBATHL JIOTHUYCCKYIO IPAaBUIIbHOCTb
paccyXJIeHHIi; YMEHHE OTICPUPOBATh MOHITHSIMHU: MHOXKECTBO, TIOJIMHOKECTBO,
ornecpanuun Hazjg MHOXCCTBaMU, YMCHUC HUCITIOJb30BATh TCOPCTUKO-
MHOKECTBEHHBIW ammapar JUis ONUCAHHs PEabHBIX IMPOIECCOB U SIBICHUH U
IPU PELICHUH 3a/1a4, B TOM YHUCIIE M3 JPYTHX Y4eOHBIX NPEIMETOB; YMEHHE
OTIepUpOBaTh TOHATHAMU: Tpad, CBA3HBIM Tpad, aepeBo, IUKI, Tpad Ha
IJIOCKOCTH; YMCHHUC 3a/laBaThb U OIIHUCHIBATH rpa(bm Pa3siIMIHbIMHU CHOCOGaMI/I;
MCIIOJIb30BaTh Tpadbl P PEIICHUH 331249

YMeHue onepupoBaTh MOHATUSIMU: HATYpaJIbHOE YUCIIO, LI€JI0€ YUCIIO, CTENEHb
C LeJbIM IIOKa3aTesleM, KOpPeHb HATypaJbHOW CTENEHH, CTEeNeHb C
paloHaIbHBIM IIOKAa3aTeJIEM, CTENEHb C JIEHCTBUTENIBHBIM II0Ka3aTelieM,
jorapuM 4Yucia, CUHYC, KOCUHYC W TaHT€HC MPOU3BOJIBHOTO YUCIIA, OCTATOK
[0 MOJIYJIIO, PAalMOHAIBHOE YHUCIO, UPPAlMOHAIBHOE 4YHCIO, MHOXECTBA
HATypaJbHbIX, LENbIX, PALMUOHAIBHBIX, JCHCTBUTENBHBIX YHCEN; YMEHHE
UCIOJIb30BaTh IPU3HAKU JIEIMMOCTH, HAaUMEHbIIMH OOLUI AEIuTeNb M
HauMeHblIee oOmiee KpaTHoe, anroputM EBkIuza npu peuieHuu 3ajaad;
3HAKOMCTBO C Pa3JIMYHBIMHU TO3UIMOHHBIMM CHUCTEMAMU CUHCJIEHMS; YMEHHE
BBIMOJIHATh BBIYMCIICHHE 3HAUYE€HUH M TpeoOpa3oBaHUS BBIPAKEHUH CO
CTereHsIMH W Jiorapudmamu, mpeoOpa3oBaHusi APOOHO-PAIIIOHAIBHBIX
BBIPQ)KEHUI; yYMEHHE OIepupoBaTh MOHATUAMHU: IOCJIEIOBATEIBHOCTb,
apupMeTHYeCcKasi TPOTPEecCusi, T'€OMETPUUYECKasi Mporpeccus, OECKOHEYHO
yObIBaro1as reoMeTpuyecKas HpOrpeccus; yMeHue 3a1aBaTh
MOCJIEIOBATEIBHOCTH, B TOM YHCJIE C MOMOIIBIO PEKYPPEHTHBIX (opMyI;
YMEHUE ONEpUpPOBATh MOHITUAMHU: KOMIUIEKCHOE YHCIO, CONpPSKEHHBIE
KOMIUICKCHBIE 4YHCJIa, MOJAYJIb W apryMEHT KOMIUIEKCHOTO uwucia, (opma
3allUCH  KOMIUIEKCHBIX 4Mcen (reoMeTpuyeckas, TpPUTOHOMETpUYEcKas
u anreOpanveckas); yMETb MPOU3BOAUTH apHU(PMeTHUYecCKue JEHCTBHS C
KOMILIEKCHBIMU YHUCJIAMU; IPUBOAUTE IPUMEPHI UCIIOJIb30BAaHHSI KOMIUIEKCHBIX
quycelsl; ONEpUpOBaTh MOHATUSAMHU: MaTpula 2X2 u 3%3, omnpenenuTenb
MaTpUIlbl, FEOMETPUUYECKUIA CMBICII ONPEIETUTENS

YMeHHne onepupoBaTh IMOHATHAMH: palHOHAIbHBIE, HWPPALHOHAIbHBIE,
NoKa3aTeJbHble, CTEMEHHble, JorapuMuyeckue, TPUTOHOMETPUYECKHE
YpPaBHEHUs M HEPABEHCTBA, UX CHCTEMBI; YMEHHE ONEPUPOBATH IOHATUSIMH:
TOKIECTBO, TOXJECTBEHHOE IpeoO0pa3oBaHUe, YypaBHEHUE, HEPaBEHCTBO,
CUCTEMA yPABHEHUHN U HEPABEHCTB, PABHOCUIILHOCTh YPAaBHEHU M, HEPABEHCTB U
CUCTEM; YMEHHUE pELIaTh ypaBHCHUSA, HEPABCHCTBA U CUCTEMBI C ITOMOILBIO
pa3IMYHBIX NPUEMOB; pEIIATh YpPABHEHUS, HEPABEHCTBA W CHUCTEMBI C
[apaMeTpoM; IIPUMEHATh YPaBHEHUSA, HEPABCHCTBA, UX CUCTEMBI Ul PELICHUS
MaTeMaTHYeCKUX 3a7ad M 33Jad W3 Pa3UYHBIX 00JacTeil HayKu W pealbHOU
KU3HU

YMmenue omnepupoBaTh  HOHATUSAMHU:  (QyHKUMSA, YETHOCTH  (YHKIIHH,
NEPUOJIMYHOCTh  (DYHKIMM, OrPAaHUYEHHOCTh (YHKLIHUH, MOHOTOHHOCTb
GyHKIMH, SKCTpeMyM (GYHKIUM, HauOOJblllee W HAaUMEHbLIEe 3HaueHUs
GyHKIMH Ha TPOMEXYTKe, HempepbiBHAs (YHKIMS, aCHUMIITOTHI Tpaduka
GYHKIMHM, TIepBas W BTOpas NpPOU3BOJHAs (YHKIMH, T€OMETPHUUECKUHA U




Kon
NpoBepsieMoOro
TpeOoBaHUs

IIpoBepsiemble TPeOOBAHNUS K MPEIMETHBIM Pe3yJIbTATAM OCBOEHHS
OCHOBHOIi 00pa30BaTe/IbHON MPOrpaMMbI CpeHero o01ero 00pa3oBaHust

¢buznyeckuil CMBICT MPOU3BOAHOM, TIepBOOOpa3Hasi, ONpeneaEHHbI HHTEeTpall;
YMEHHE HaxOJIUTh AaCHUMITOTHl Tpaduka (QYHKIUK; YMEHHE BBIYHUCIATH
MIPOM3BOJHBIE CYMMBbI, NMPOU3BEACHUS, YACTHOTO M KOMIIO3ULUU (DYHKIIHM,
HAXOJUTh ypaBHEHWE KacaTelbHOW K rpaduky (yHKIUU; YMEHHE HAXOIWThH
MIPOM3BOIHBIC IEMEHTAPHBIX (PYHKIIHMI; YMEHUE HCMOIb30BaTh MPONU3BOAHYIO
IUIS KccrenoBaHus YHKIUI, HAXOIUTh HAMOOJIBITNE M HANMEHBIITUE 3HAYCHUS
GbyHKIUH; CTpOUTh TpadUKU MHOTOWIEHOB C HCIOJB30BaHHWEM arapara
MaTeMaTUYECKOr0 aHalu3a; IPUMEHATH IPOU3BOAHYIO Ul HAXOXKICHUS
HaWjay4dllero pemeHuss B MNPUKIAJHBIX, B TOM YHCIE€ COLHUAIbHO-
HSKOHOMHYECKUX U (PU3MUECKUX 3a]auax; HAXOJUTh IJIOUIaIU U 00BEMBI GUTYp
C TIOMONLIbIO  MHTErpajga; MPUBOJUTH  MPHUMEPHl  MAaTEMaTHYECKOTO
MOJICIIMPOBAHUSL ¢ TOMOIIBIO U epeHInanbHbIX YpaBHEHUH

YMeHue onepupoBaTh MOHATHAMH: rpapuk GyHKIUH, oOpaTHas (QYyHKIHS,
KOMIO3UIMS  (PYHKIMA, JIMHEHHAsT QYHKOWS, KBaJapaTuyHas (QYHKIIHS,
panoHanbHas  GyHKIUS, CTeNeHHas (YHKIUS, TPUTOHOMETPUUYECKUE
¢byHKIMH, OoOpaTHbIE TpPUTOHOMETpUYECKHE (YHKIMH, TIOKa3aTelbHas
u sorapupmMuyeckas (yHKIUU; YMEHHUE CTPOUTh TpaduKd H3YYCHHBIX
(GYHKUMH, BBHIMONHATH NpeoOpa3zoBaHus TpaduKoOB (QYHKIWH, HCIIONB30BaTh
rpaduKy A1 U3y4eHUs MPOILIECCOB U 3aBUCUMOCTEH, MPHU PEIIeHUH 3a/1ay U3
IpYyTuX Y4eOHBIX TPEIMETOB U 3a/Jad W3 PEATbHON JKWU3HU; BBIPAXKATH
dbopMyliaMy 3aBUCUMOCTH MEXJAy BETHYMHAMHU; MHCIIOJIb30BaTh CBOWCTBA
u rpadpuku (yHKIUHA JUIS pelieHWs ypaBHEHWH, HEPABEHCTB U 3a1ad
C TmapaMeTpaMy; H300pakaTh Ha KOOPAMHATHOM IUIOCKOCTH MHOECTBa
peleHni ypaBHEHHH, HEPABSHCTB U MX CUCTEM

YMeHue peniath TEKCTOBBIE 33J]a4M PA3HBIX TUIIOB (B TOM YHKCIIE€ HA MPOLICHTHI,
JOJIM ¥ 4acTH, Ha JBIKEHUE, paboTy, CTOMMOCTh TOBapOB U YCIIYT, HAJIOTH,
3aJayi U3 OONacTH yMpaBlIeHUS JHYHBIMH U CEMEUHBIMH (HUHAHCAMH);
COCTaBJISITh BBIPAXKEHUS, YpaBHEHUS, HEPABEHCTBA U UX CUCTEMBI IO YCIOBHIO
3aJla4yM, UCCIENA0BaTh MOJYYCHHOE PEIICHUE W OICHUBATh MPaBIONOJ00HOCTD
pe3yJbTaTOB; YMEHHE MOJEIUPOBATh peajdbHbIE CUTyalldd Ha S3bIKE
MaTE€MAaTHUKU; COCTABIIATh BbIPAKEHUSI, YPABHEHMSI, HEPABEHCTBA U UX CUCTEMBbI
M0 YCIIOBUIO 3aJlayH, UCCJIENIOBATh MOCTPOCHHBIE MOJIEIN C UCIOJb30BaHUEM
anmnapara anreOpbl, HHTEPIPETUPOBATH MOJTYYCHHBIN pe3yIbTaT

YMeHune omnepupoBaTh TMOHATUAMH: cpeaHee apudMeTHdecKoe, MeIHuaHa,
HauOoJblllee W HAWMEHbIEE 3HAYEHUS, pa3Max, IUCIEPCUs, CTaHIAapTHOE
OTKJIOHCHHE 4YHCJIOBOTO Ha0Opa, YMEHHE W3BJICKaTh, HWHTEPIPETUPOBATH
uH(pOpMaIlMIo, MPEACTaBICHHYI0 B Ta0NWIAX, HAa Jguarpammax, rpadukax,
OTPAXKAIOILIYI0 CBOMCTBA PEANBHBIX MPOLECCOB M SBICHHUI; MTPEACTABIATH
WH(OPMAIIHIO C TOMOIIBIO TAOIHIl U JUATPaMM; HCCIIEI0BATh CTATUCTUYECKHE
TaHHBIE, B TOM YHCJIE C MPUMEHEHHEM TpaUIECKUX METOJIOB M JEKTPOHHBIX
CpencTB; Trpaduuecku HCCIeA0BaTh COBMECTHBbIC HAOIIOACHUS C ITOMOIIBIO
JrarpamMM pacCeUBaHMs U JIMHSHHON PErpecCHu

YMeHue onepupoBaTh MOHATUSAMU: CIYYalHBIA OIBIT M CIy4aifHOE COOBITHE,
BEPOSATHOCTh CIYyYallHOTO COOBITHS; YMEHHME BBIUUCIATh BEPOSTHOCTH C
UCTOJIb30BAHUEM TpaUUECKUX METOAOB; MPUMEHSATh (POPMYIIBI CIOKEHHUS U
YMHOXKEHUSI BEPOSTHOCTEH, (OpMyIy MOJHONH BEPOSTHOCTH, (HOpMYITy
bepuymnnu, komOuHaTOpHBIE (AKTHI M (POPMYIIBI; OIEHWBATH BEPOSITHOCTU
peanbHbIX COOBITUI; YMEHUE ONEpUPOBaTh MOHITHUAMU: CllydaliHasl BeJIMUYUHA,




Kon
NpoBepsieMoOro
TpeOoBaHUs

IIpoBepsiemble TPeOOBAHNUS K MPEIMETHBIM Pe3yJIbTATAM OCBOEHHS
OCHOBHOIi 00pa30BaTe/IbHON MPOrpaMMbI CpeHero o01ero 00pa3oBaHust

pacrpeneniecHue BEpPOSATHOCTEH, MaTeMaTH4eCKOe OXKHUIAHWE, IUCTICPCHs U
CTaHJApTHOE OTKJIOHEHHUE CIy4yailHOW BEIMYUHBI, ()YHKIHUU pACIpEeICHUs U
IUIOTHOCTH PaBHOMEPHOT'O, MOKa3aTeIbHOrO M HOPMAJIBHOTO paclpe/ieiCHuH;
YMEHHE MHCIOJIb30BaTh CBOWCTBA W3YYEHHBIX PACHPEACIICHUM I pPELICHUs
3aja4; 3HAKOMCTBO C TIOHSATHSMH: 3aKOH OOJBIIMX YHCEN, METOJIbI
BBIOOPOYHBIX HCCJIEOBAHNN; yMEHHE TPUBOJIUTH TNPUMEPHI MPOSBICHUS
3aKOHa OOJIBIIMX YHUCEN B MPHUPOIHBIX M OOIIECTBCHHBIX SIBICHHIX; YMCHHE
OIICPHUPOBATH IMMOHATHUAMU: COUCTAHUC, IICPCCTAHOBKA, YHUCJIO CO‘IeTaHI/II\/JI, qUCI0
nepecTaHoBOK; OmHOM HbIOTOHA; yMEHHE MPUMEHATh KOMOMHATOPHBIE (haKThI
U PpacCCy’KIACHUA Ui PCHICHUA 3ala4d; OLUCHHBATHL BCPOATHOCTU PCAJIbHBIX
COOBITHI{; COCTAaBJIATH BEPOATHOCTHYIO MOJENb H HHTEPIPETUPOBATH
MMOJIYYCHHBIN pe3yIhbTaT

YMeHnue onepupoBaTh NOHATHAMM: TOYKA, NIPsIMasi, INIOCKOCTh, IIPOCTPAHCTBO,
OTpE30K, JIy4, BEJIMYHMHA YIJIa, IUIOCKUI YToJl, IBYIPAHHBIN yIroJj, TPEXIPAHHbBIN
YIoJ, CKpELIUBAIOLIUECS NpPsSMbIE, NApauIeIbHOCTh U IEPHEHAUKYISPHOCTh
IPSAMBIX M IUIOCKOCTEM, YroJl MEXAy MpsSMBIMH, Yrojl MEXIy IpsIMON u
IUIOCKOCTBIO, YTOJ MEXY INIOCKOCTSIMHU, PACCTOSHHAE OT TOYKH [0 IUIOCKOCTH,
pacCTOsIHUE MEXKIy HpPSAMBIMH, PACCTOSIHUE MEXKIY IUIOCKOCTSIMH; YMEHHE
UCMONb30BaTh IPU PEUIEHWH 3aJad M3y4deHHble (akThl U TEOpEeMbl
IUTAHUMETPUH; YMEHHUE OLIEHUBATh pa3Mepbl OOBEKTOB OKPY’KAIOLIET0 MUDA;
CTPOUTh MAaTEMATUYECKUE MOJEIH C IOMOIIBID I'€OMETPUYECKUX IOHATUU U
BEJIMYUH, PEIIATh CBS3aHHBIE C HUMU IIPAKTUYECKUE 3a1a4U
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YMeHue omnepupoBaTh MOHATHAMU: IUIomanb (uUrypsl, o0bEM QUIypHI,
MHOTOTPaHHHK, TPAaBWIBHBI MHOTOTPaHHUK, CEYCHHWE MHOTOTPAaHHUKA, KYyO,
napajjiesienunesl, Npu3Ma, Nupamuja, (Gurypa M MOBEPXHOCTh BpPALICHHUS,
IUIMHIP, KOHyC, Imap, cdepa, Iwomans chepsl, IUIOMAAb HOBEPXHOCTH
NUpPaMU/Ibl, TPU3MBIL, KOHYyCa, LWIMHApa, 00BEM Kyba, MPsIMOYTOJIbHOTO
napaJiesienuresa, MMPaMH/Ibl, TPU3MBI, WJIHNHIPA, KOHyca, mapa, pa3BépTKa
MOBEPXHOCTH, CEUYEHUs KOHyca U UWIMHJIpPA, TMapajuleJbHble OCH WIH
OCHOBaHMIO, CEYEHHE IIapa, IUIOCKOCThb, Kacaromasics cQepsl, MIIHHIPA,
KOHyca; yMEHHE CTPOMTh  CEYEHHWE  MHOIOIpaHHMKa, M300paxarb
MHOTOTPaHHHKH, (PUTYPHI M TIOBEPXHOCTH BPAIICHHUS, X CEUYCHUS, B TOM YHCIIE
C TIOMOUIBIO DJEKTPOHHBIX CPEICTB; YMEHHE IPHUMEHSTh CBOWMCTBA
reOMETPUUECKUX (UTYp, CAMOCTOATENFHO (HOPMYITUPOBATh OIPEACICHUS
U3y4aeMbIX (QUTYp, BBIIBHraTh THIIOTE3bl O CBOMCTBAX M TPHU3HAKAX
reoMeTpruuecKkux (Guryp, OOOCHOBBIBATH WJIM ONPOBEpPrath HX; YMEHHE
NPOBOANTH KIacCU(PHUKALMIO (UTYp 1O pa3luYHBIM IMPH3HAKAM, BBIOJIHATH
HEO0XOIMMBIC JIONOJTHUTEIBHBIC TOCTPOCHHS
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YMeHue onepupoBaTh MOHATUAMU: IBUKEHUE B IIPOCTPAHCTBE, MapaJlIeIbHbIN
MEPEeHOC, CHUMMETpUsi Ha IUIOCKOCTU M B MPOCTPAHCTBE, IOBOPOT,
npeoOpa3oBaHue 1moxo0us, mogo0HbIe PUTYphl; YMEHHE PAClO3HABATh PAaBHBIE
U TNoao0HbIe (UTYpBl, B TOM YHCIE B IPUPOJE, HUCKYCCTBE, APXHUTEKTYPE;
UCIOJIb30BaTh T'€OMETPUYECKUE OTHOLIEHUS IPU PELICHWU 3a7ad; HaXOAWUTb
reoMEeTpUUYECKHUEe BEIMYMHBI (AJMHA, YroJl, IUIOIIaab, 0ObEM) MpU pELICHUH
3ajad U3 JIPyr'HX Y4YeOHBIX MPEIMETOB U U3 PEANbHOM >KHU3HU; YMEHHE
BBIUUCIISATh T'€OMETPUUYECKHE BEJIWYMHBI (IUIMHA, YToJ, IUIOWAdb, OOBEM,
IUIOINAb MOBEPXHOCTH), UCIONB3Ysl M3Y4YEHHbIE (OPMYJIBI U METO/BI, B TOM
qycie: IUIOMAJb TOBEPXHOCTH NHUPAaMUJbI, MPU3MBL, KOHYycCa, IWJIMHAPA,




NpoBepsieMoOro
TpeOoBaHUs

Ko
A IIpoBepsiemble TPeOOBaHUS K IPEAMETHBIM pPe3yJbTaTaM O0CBOCHUS

OCHOBHO¥ 00pa30BaTe/ILHON MPOrPaMMBbI CPETHETO 00IIIEro 00pa3oBaHuUsI

wiomaas chepbl; 00EM Kyda, MPSAMOYTOJIBHOTO Hapalie/IeuIe/1a, TUPaMUIb,
MPU3MBI, MWIMHIPA, KOHyCa, Iapa; YMEHHE HAXOIWTh OTHOIIEHHE OOBEMOB
NOJ00HBIX DUTYD

YMmenue OINCpHUpOBaTh IMOHATUAMU: MPAMOYTOJIbHAsA CHCTEMAa KOOPAWHAT,
BEKTOp, KOOPJAMHATHI TOYKH, KOOPIHMHATHI BEKTOPa, CyMMa BEKTOPOB,
MPOM3BEICHUE BEKTOPA Ha YKCIIO, Pa3IoKeHHe BEKTOpa Mo 0asucy, CKaasipHOe
MPOMU3BEICHNE, BEKTOPHOE IMPOU3BEICHHUE, YroJI MEKAY BEKTOpPaMHU; YMCHHE
HUCITIOJIB30BATh BCKTOpHBIﬁ u KOOpZ[HHaTHI:Iﬁ MECTOJ JJISA pemicHuAd
TCOMETPHUCCKUX 33/1a4 U 3aJ1a4 JPYTUX YUCOHbIX IPEAMETOB
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YMeHue BbIOMpaATh MOAXOSANINN METOJ JJIS PEIICHUs 3aJavd; MOHUMaHUE
3HAYUMOCTH MATEeMATHKH B M3YYEHUH TPUPOAHBIX U OOIIECTBEHHBIX
13 MpPOLECCOB MW  SABJICHUW; YMEHHUE pPACNO3HABATh MPOSIBICHUE 3aKOHOB
MAaTeMaTUKd B HUCKYCCTBE, YMEHHUE IPUBOJMUTH IPUMEPHl MATEMATHUYECKUX
OTKPBITUH POCCUICKON 1 MUPOBOM MaTeMaTHUYECKON HAYKHU

HEPEYEHD 2JIEMEHTOB COJAEPKAHUS, IPOBEPSAEMBIX HA EI'D I10

MATEMATUKE
Kon IIpoBepsieMblii 3JIeMEHT CO/IEPKAHUS
1 Yucia ¥ BEIYUCIIEHUS

1.1

Hatypanbhbie u 11es1bie uncia. [Ipu3Haku AeTMMOCTH 1EJIBIX YHCe

Panmonanehbie  uyucima. OOBIKHOBEHHBIE W JECATHYHBIE JPOOH, TMPOICHTHI,

12 OECKOHEUHbBIE IEPHOTNIECKHE IPOOH

13 Apudmernueckuit KOpEHE HaTypajdbHOU cTeneHu. JleHcTBUs ¢ apudmMeTHdecKuMu
KOPHSIMHU HAaTypaJbHOH CTECIICHU

1.4 Crenenn ¢ nenbiM nokasarenieM. CTeneHb ¢ palMoHaNbHBIM moka3arenemM. CBOMCTBa
CTEIICHH

15 CuHyc, KOCHMHYC ¥ TaHT€HC YHCJIOBOIO apryMeHTa. ApPKCHHYC, apKKOCHHYC,
ApKTAaHI'€HC YHCIIOBOTO apryMEHTA

1.6 [Jlorapudm yucna. JlecssTuuHble M HATYpaIbHBIE JJOrapu(GMBbI
JelicTButenpHble yncia. ApudMeTuuecKre onepanuu ¢ JeHCTBUTEIbHBIMU YUCTIaMH.

1.7 |ITpubnmxEHHBIE BHIYMCICHUS, PAaBUIa OKPYTJICHHs, MPUKUIKA U OLIEHKA pe3ysbTara
BBIYHCIICHUI

1.8 [IIpeoOpa3oBanue BEIPaKEHHUIH

1.9 [KommuekcHble uncia

2 YpaBHEHUs 1 HEPABEHCTBA

2.1 |Ilensle u apoOHO-pAIMOHAIBHBIC YPABHEHHUS

2.2 |HppanyoHaabHEIC YPaBHESHUS

2.3 | TpuronomeTpuyecKue ypaBHCHHS

2.4 |IlokasaTenbHbIC U JOrapuGMUIECKUe ypaBHECHHS

2.5 |lensle u ApoOHO-palOHAILHEIE HEPABEHCTBA

2.6 |HppanmonajabHbie HEpaBEHCTBA




Kon

IIpoBepsieMbIii 3J1eMEHT COACPKAHMS

2.7 |IlokasaTeabHble U Jorapu@MuIecKiue HEpaBEHCTBA
2.8 | Tpuronomerpudecknue HEpaBeHCTBA
2.9 |Cuctembl ¥ COBOKYIHOCTH YPaBHCHUI U HEPABEHCTB
2.10 | YpaBHeHUs, HEpaBEHCTBA U CHCTEMBI C ITapaMeTpaMu
2.11 |Marpuia cucTeMbl JUHSHHBIX YpaBHCHUH. OTIpeeIuTeIb MATPHITHI
3 DyHKIMU U rpabuKu
31 OyHkusa, crmocoosl 3amanus (yHknuu. ['paduk dysHknuu. B3aumHO oOpaTHBIC
' ¢byuxiun. Yetueie u HeuétHble GyHkumu. [lepuoanueckue GyHKIMU
OO6nacte ompeneneHuss W MHOXKECTBO 3HaueHW ¢Qynkuuu. Hymm dyskuuu.
39 [IpoMexXyTKM  3HAKOIMOCTOSHCTBA.  [IpOMEXYTKH  MOHOTOHHOCTH  (DYHKIIHIH.
' MakcuMmymbl ¥ MUHUMYMBI  GyHKIUH. HawuOonbliee ¥ HauMeHbllee 3HAYCHHE
(OYHKIIMK HA IPOMEKYTKE
33 CrenenHasi GyHKIHS ¢ HATYpaJbHBIM U IENbIM mokaszateneM. E€ cBoiicTBa u rpaduk.
CBolicTBa U rpaduK KOPHS #7-0H CTCIEHU
3.4 |TpuroHomerpuueckre GYHKIUU, UX CBONMCTBA U I'papuKH
3.5 |Iloka3arenbHas u JorapudmMuueckas GyHKIMH, UX CBOHCTBA U Irpaduku
36 Touku pa3psiBa. AcuMnToThl rpadukoB GyHkiui. CBoilcTBa QyHKIMI, HEPEPHIBHBIX
Ha OTpE3Ke
3.7 [IlocaemoBaTeabHOCTH, CIOCOOBI 3aJaHUsI OCIEI0BATEIbHOCTEN
3.8 | Apudmernueckas u reoMeTpuueckas nporpeccun. Dopmya CI0KHBIX TPOIICHTOB
4 Hauana maTeMaTH4YeCKOr0 aHAIM3a
4.1 |IlpomsBonHas yHkimy. I[Ipon3BoaHbIe 3JIEMEHTAPHBIX (DYHKIUI
[IpumeHeHne TPOM3BOMHOW K UCCIEAOBAHHIO (YHKIMH Ha MOHOTOHHOCTh U
4.2  [akcTpemymbl. HaxokneHne HamOOJBINETO W HAMMEHBINETO 3HA4YeHHsS (YHKIHH Ha
OTpE3Ke
4.3 |IlepBooOpazHas. MaTerpan
5 MHOXeCcTBa U JIOTHKA
5.1 | MHoecTBO, onepaluy HaJl MHOKecTBaMHU. JluarpaMmmel Disiepa — Benna
5.2 |Jloruka
6 BeposSTHOCTh U CTaTHCTHKA
6.1 |OnwmcarenpHas cTaTHCTUKA
6.2 |BeposTHOoCTh
6.3 |KomOunaTtopuka
7 I'eomeTpus
7.1 | ®Durypsl Ha MIOCKOCTH
7.2 |IIpsaMBble B IJIOCKOCTH B IIPOCTPAHCTBE
7.3 |MHororpanHuKH
7.4 |Tena u nOBEPXHOCTH BpaAILICHHS
7.5 |KoopamHaThl 1 BEKTOPEI

YYEBHO-METOIMYECKOE OBECIEYEHUE OBPA30OBATEJIBHOTO
MMPOIIECCA
OBSI3ATEJILHBIE YUEBHBIE MATEPUAJIBI JJIS1 VYEHUKA

METOAUYECKHUE MATEPUAJIBI JIUIS1 YAUTEJIA

HUPDPPOBBIE OBPA3OBATEJIBHBIE PECYPCbI U PECYPCBI CETH UHTEPHET
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