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MHNOACHUTEJIBHAA 3ATIMCKA

I'eometpus sBisiercss oqHUM M3 0a30BBIX KYpCOB Ha YpOBHE cpenHero olmiero oopa3oBaHusl, TakK
Kak o0ecleunBacT BO3MOXKHOCTh HW3y4YCHHUs JUCIHIUIMH ECTECTBCHHO-HAYYHOW HAIPaBICHHOCTH |
MPEeAMETOB TYMaHUTapHOTrO IUKIA. [TocKONbKY JOrnyeckoe MBIIUICHUE, (GOpMUPYEMOe NpU H3ydeHUH
00y4arOUIMMUCS MOHSATHIHBIX OCHOB T€OMETPHH, MPH J0KA3aTEIbCTBE TEOPEM U MOCTPOCHUH IETTOYKH
JIOTHYECKUX YTBEP)KIEHUM MpH PEIIeHUH TeOMETPHYEeCKHX 3a/ad, YMEHHE BBLABUTaTh U OINpPOBEPraTh
TUIOTE3bl HEMOCPEACTBEHHO HCIONAB3YIOTCS IpPU pEIIeHUH 3aJad eCTECTBEHHO-HAy4yHOro IIMKIa, B
YacTHOCTH (PU3HYECKHX 3a/1ad.

Lens ocBoeHMs mporpamMmMbl yaeOHOTro Kypca «['eoMeTpus»» Ha yriryOlnEHHOM YpOBHE — Pa3BHUTHE
WHIUBUAYAIbHBIX CIOCOOHOCTEH O0O0ydJaromuxcsd TpH H3yYeHHH TeOMETPUH, KaK COCTaBJISIOLIeH
npeaMeTHol obnactu «MaTemaTnka u MH(QoOpMaTHKa» depe3 odecrieueHne BO3MOKHOCTU TPHOOPETECHHS
W UCTIONIb30BaHUS 0oJiee TITYOOKHX TeOMETPUUYECKUX 3HAHWH W JICHCTBUH, CrIeM(QHUUHBIX T€OMETPUH, U
HEOOXOIMMBIX JUISl YCIEHIHOrO NpOo(eCCHOHATIBHOIO 00pa30BaHUS, CBA3aHHOIO C HCIIOIb30BaHHEM
MaTeMaTHKH.

[IpuoputeTHpIMH 3a7a4aMi Kypca TE€OMETPUU Ha YIIIyONEHHOM YpPOBHE, PACHIMPSIONIMMU U
YCHJIMBAIOIIUMH Kypc 6a30BOT0 YPOBHS, SBISIOTCS:

paciipeHne TpEeACTaBIeHUsI O TeOMETPUM KaK 4YacTh MHPOBOM KYIbTYphl M (OPMHPOBAHHE
OCO3HAHUS B3aUMOCBSA3H T€OMETPUH C OKPYKAIOIIIM MHUPOM;

(opmMupoBaHHME TPEACTABIEHHWS O TPOCTPAHCTBEHHBIX (urypax Kak O BaXKHEHUIIHX
MaTeMaTHYECKIX MOENAX, MO3BOJISIIOMINX ONMHMCHIBATh U M3y4daTh Pa3HbIC SBICHUS OKPY)KAIOIIEro MHpA,
3HaHHUe NOHATUHHOIO anmnapara 1o paszneny «CrepeoMeTpus» yueOHOro Kypca reOMeTpUH;

(dbopMupoBaHHE YMEHHUS BIIAJETh OCHOBHBIMH HMOHATHSMU O HMPOCTPAHCTBEHHBIX (HUIypax M HX
OCHOBHBIMU CBOMCTBaMHM, 3HaHHE TeopeM, (HOpMyT M yMEHHE WX IPUMEHATb, YMEHHS IOKa3bIBATh
TEOpEMbI ¥ HAXOJUTh HECTAHJAPTHBIE CIIOCOOBI peIlIeHUs 3a1ay;

¢dbopMupOBaHHE YMEHMsS pAcllO3HaBaTh HA UYEPTEXKaxX, MOAEIIX M B PpEaJbHOM MHpE
MHOTOIPaHHHKH U Tella BPALeHNs, KOHCTPYUPOBATh T€OMETPUYECKUE MOJIENH;

(opMHUpOBaHHE ITOHUMAHUS BO3MOMKHOCTH AaKCHOMATHUYECKOIO IIOCTPOEHMS MaTeMaTHYECKHX
Teopuid, GopMHUPOBaHUE IOHUMAHUS POJIM AKCHOMATUKH IIPYU IPOBEICHUH PACCYKICHUI;

(hopMHUpOBaHHE YMEHHUS BiaJeTb METOJAMM J0Ka3aTElIbCTB M AITOPUTMOB PELICHUs, YMEHHS HX
MIPUMEHATD, MPOBOIUTH NTOKA3ATEIbHBIC PACCY)KICHHUS B XOAE PEIICHUSA CTEPEOMETPHUYECKHX 3anad U
3aja4 ¢ MPAaKTUYECKUM COJlepKaHueM, (OpMUPOBaHNE MIPEACTABIICHU O HEOOXOAUMOCTH J0Ka3aTeIbCTB
pu 00OCHOBAaHMM MAaTEMaTHYECKUX YTBEP)KACHHNH M POJM aKCHOMATHKH B MPOBEACHUM NEIYKTUBHBIX
paccyKaeHui;

pa3BUTHE U COBEPLICHCTBOBAHNE MHTEIUIEKTYaIbHBIX U TBOPUYECKUX CIIOCOOHOCTEI 00YydJarOIMXCs,
[TO3HABaTENbHON AKTMBHOCTH, HCCIEIOBATEIbCKUX YMEHUM, KPUTHYHOCTH MBIIIIEHN, HWHTEpeca K
H3Y4EHUIO TEOMETPUH;

(dbopmMupoBaHre (YHKIMOHAIBHON IPaMOTHOCTH, PEIEBAHTHON I€OMETPUH: YMEHHS PACIO3HABATh
MPOSIBJICHUS. TEOMETPUUYECKUX IOHATHH, OOBEKTOB M 3aKOHOMEPHOCTEH B pEajbHBIX IKU3HEHHBIX
CUTyallUsiX M TpPH M3YyYEHUH JAPYTUX Y4eOHBIX IPEIMETOB, IPOSBICHUS 3aBUCHMOCTEH H
3aKOHOMEPHOCTEN, MOJAEINPOBAHUS PpEANbHBIX CHUTyalllil, HCCIECAOBAHUSA MOCTPOEHHBIX MOJAEIEH,
HMHTEPIPETALUH TOJYyYEHHBIX PE3yJIbTaTOB.

OCHOBHBIMH COJZIEpKAaTEIbHBIMU JIMHUSIMH yueOHoro kypca «I'eomerpusi» B 10-11 kiaccax
sBiroTes: «IIpsAMbIe U TNIOCKOCTH B MPOCTPaHCTBE», «MHOrorpaHHUKN», «Tena Bpamennsa», «BekTopbl
1 KOOPJIMHATHI B IPOCTPAHCTBEY, «/IBHKEHHSI B IPOCTPAHCTBEY.

CdopmymupoBannoe Bo @PI'OC COO TpeboBaHME «yMETb ONEPUPOBATH MOHATHIMN,
pENeBaHTHBIMU TEOMETPUU Ha yriryOsn€HHOM ypoBHe oOydeHust B 10—11 kmaccaX, OTHOCHUTCSI KO BCEM
cofiepKaTelbHBIM JIMHUSM Y4eOHOTro Kypca, a (JOpMHUpPOBAaHUE JIOTMYECKUX YMEHUH pachpenensercs He
TOJBKO TIO COAEpPXATeIbHBIM JIMHUAM, HO M 1o rogaMm oOydeHus. ConepkaHue o0pa3zoBaHus,



COOTBETCTBYIOILIICE MPEAMETHBIM pe3yiabraTaM ocBoeHus DenepanbHOil  paboueil  MPOrpaMmel,
pachpenenéHHbpIM Mo ToaM O0y4YeHHsI, CTPYKTYPUPOBAaHO TaKUM O0pa3oM, 4TOOBI KO BCEM OCHOBHBIM,
NPUHIUITHAIBHBIM BOIPOCaM 00ydaromuecs: 00panainch HEOTHOKPATHO. DTO MO3BOJSIET OPraHU30BaTh
OBJIAJICHHUE TEOMETPUYCCKHMMHU TOHATHSAMH W HaBbIKAMH TIOCJEOBATEIIbHO M TMOCTYNATENbHO, C
COOJNIOJICHUEM TMPHHIMIIA TPEEMCTBEHHOCTH, a HOBBIC 3HAHUS BKIIOYATh B OOIIYHD CHUCTEMY
TCOMETPUYECKUX TMPEICTaBICHUH OOydalomuXcs, paciiupss W yrayomsist e€, oOpasys MpOdYHBIC
MHOXCCTBCHHBIC CBs3HU.

IMepexox Kk M3y4EHHIO TEOMETPUH Ha YIITyOJIIEHHOM YPOBHE ITO3BOJISICT:

co3math  ycnoBus i adddepeHnmanuu  0Oy4eHHUs, TOCTPOCHUS  WHAMBHIYaTbHBIX
00pa30BaTeNbHBIX MPOrpaMM, OOCCHEUUTh YIIyOINEHHOE H3YyUYEeHUE T'C€OMETPHUH KaK COCTaBJISIOIICH
ydeOHoro npeamera «MaTemaTHkay;,

MOJrOTOBUTH O0YYAIOIIUXCS K MPOJAOIDKEHUIO U3yUYCHHsI MATEMaTHKU C yu€ToM BBIOOpa OyyIei
npodeccun, odecrieunBas MPEEMCTBEHHOCTh MKy OOIIMM U MPO(PECCHOHATILHBIM 00pa30BaHUEM.

Ha u3yuenne yuebHoro xypca «I'eomerpus» Ha yriayOiaéHHOM ypoBHe oTBomuTcs 204 daca: B 10
kiacce — 102 gaca (3 gaca B Henenmo), B 11 xiracce — 102 gaca (3 gaca B Heneno).



COJAEPXKXAHUE OBYYEHUA
10 KUIACC

IIpsiMble M NJIOCKOCTH B IPOCTPAHCTBE

OCHOBHBIE TIOHSITHSI CTEpEeOMETpHH. ToYKa, MpsMas, IIOCKOCTh, MPOCTpaHcTBO. [loHATHE 00
AKCHOMAaTHUYECKOM ITOCTPOEHUHU CTEPEOMETPUU: AKCHOMBI CTEPEOMETPHUH U CIEICTBHS U3 HUX.

B3aumHoe pacronoxeHue NpSMBIX B IPOCTPAHCTBE: MEPECEKaOlIUecs, MapasielibHble U
CKpCIIUBAIOIIUECA IIPSAMBIC. HpI/I3HaKI/I CKpCIIUBAIONIUXCA TIPAMBIX. HapaJD'IeHBHOCTL npsAMbIX U
IJIOCKOCTEH B MPOCTPAHCTBE: MapajulelibHble MPSMbIE B MPOCTPAHCTBE, MAPAIIEIbHOCTh TPEX MPIMBIX,
napajieNbHOCTD MPSMOM M MIOCKOCTH. [lapaiiensHoe M IEeHTpalbHOE MPOCKTUPOBaHKE, N300paKeHUE
¢uryp. OCHOBHBIC CBOMCTBa MapajIeIbHOIO MPOSKTUpOBaHus. M3o00paxkenune GUryp B mapajiebHON
IIPOCKIHH. Yraer ¢ COHAITpaBJICHHBIMHU CTOpOHAMH, YIrojl MEXKIAY IMIpIMbBIMU B MIPOCTPAHCTBE.
[TapannenbHOCTh MJIOCKOCTEW: TapajulelibHble TJIOCKOCTH, CBOMCTBA MapaJlJIENbHBIX ILJIOCKOCTEH.
[pocreiimue npocTpaHcTBEHHbIE (UIYpBI Ha TUIOCKOCTH: TETpad/p, MapajuleNienuIiesl, MOCTPOCHHE
CEYEHUU.

IlepnenMKyIIpHOCTE NPSIMOM M IUIOCKOCTH: IEPIEHIUKYISIPHBIE MPSIMBIE B IIPOCTPAHCTBE,
NpsIMBbIE NAPAJICIIBHBIE U TIEPIIEHANKYJISPHBIE K IUIOCKOCTH, NMPU3HAK MEPHEHIUKYISIPHOCTH MPSIMON U
IJTOCKOCTH, TEOpeMa O TMPSMON TMEePHEeHANKYIIPHON IMIOCKOCTH. OpTOrOHAIBHOE TPOCKTHPOBAHUE.
HepneH)menslp W HAKJIIOHHBIC! pPaCCTOSAHHUEC OT TOYKH J0 IINIOCKOCTH, PAaCCTOAHHUE OT HpﬂMOI)’I a0
TUIOCKOCTH, TPOEKIHs (QUIYyphl Ha IUIOCKOCTh. [leprneHAuKyIspHOCTh TUIOCKOCTEH: TMpPH3HAK
MIEPIIEHANKYIISIPHOCTH JBYX IUIOCKOCTEN. Teopema o TpEX MeprneHInKymsIpax.

VYrabel B NPOCTPAHCTBE: Yroll MEX]y MPSAMON U MJIOCKOCThIO, IBYTPAHHBIN yroJ, JUHEHHBIN yrou
IBYTpaHHOTO yria. TpéxrpaHHBIF W MHOTrOrpaHHble yriabl. CBONCTBA INIOCKMX YTJIOB MHOIOTPAHHOTO
yria. CBOICTBa TNIOCKUX W JIBYTPAHHBIX YTIIOB TPEXTPAHHOTO yriia. TeopeMbl KOCHHYCOB M CHHYCOB ISt
TPEXTPAHHOTO yTJa.

MHororpaHHUKH

Bunabl MHOrOrpaHHHUKOB, pa3BEPTKAa MHOrorpaHHuka. IIpusma: N-yrospHas mpu3Mma, npsmas U
HaKJIOHHAas TPU3MBI, OOKOBas W TONHAs IOBEPXHOCTh MpHU3MBL llapamenenumnen, mpsMOYTONBHBII
napajienenunel U ero cpoiictBa. Kparualinme myTh Ha NHOBEPXHOCTM MHOrOrpaHHuka. Teopema
Oninepa. Ilpoctpancreennas teopema llmdaropa. Ilmpammma: N-yrompHas TwpamMuzaa, MpaBHIbHAS U
yceuéHHas mmpamunel. CBoiicTBa péOep W OOKOBBIX TpaHeH MpaBMIIbHOW mupamMuzabl. [IpaBuiabHBIC
MHOTOIPaHHMKU: IIpaBUJIbHAS MpHU3Ma U IPAaBWIbHAS MUPaMHA, IPABUIbHAS TPEYrojibHAS NUPAMHIA U
MIPaBIIIBHBIA TeTpa’ap, Kyo0. IlpencraBieHne o mpaBUIBHBIX MHOTOTPAHHUKAX: OKTAdJIp, AOAEKAdIp U
HKOCa’p.

Breruncnenve 51eMEHTOB MHOTOTpAaHHUKOB: pé&0pa, nuwaroHanmw, yriel. [lmomanms OokoBoi
MTOBEPXHOCTH M TIOJHOM TOBEPXHOCTH MPSIMOM TPH3MBI, IUIOMAAh OCHOBAaHHH, TeopeMa O OOKOBOU
MMOBEPXHOCTH TPpAMOA Tpu3Mbl. llmomans OOKOBOW TIMOBEPXHOCTH UM TOBEPXHOCTH MPaBUIBLHON
NHUpaMUJbL, TEOPEMA O IUIOLIAAN YCEUEHHON MUPaMUIbIL.

Cummerpus B MPOCTPAHCTBE. DIEMEHThl CUMMETPUHU HPAaBUIBHBIX MHOTOTPaHHUKOB. CUMMeETpus
B MpaBWJIbHOM MHOTOIPAHHUKE: CHMMETPHUSl NapajUleJienuIleia, CHUMMETPUS IPABUIBHBIX IPU3M,
CUMMETPHSI NPABUIBHON MTUPAMUJIBIL.

BekTopbl U KOOPAUHATHI B IPOCTPAHCTBE

[ToHsiTUsA: BEKTOp B MPOCTPAHCTBE, HYJIEBOHM BEKTOP, AJMHA HEHYJIEBOIO BEKTOPA, BEKTOPHI
KOJUIMHEApHBIEC, COHAIPABJICHHbIC U MPOTUBOIOIOXHO HANpaBJICHHbIE BEKTOpPbl. PaBEHCTBO BEKTOPOB.
JeiicTBus ¢ BEKTOpaMHU: CIOKEHHUE U BBIUUTAHUE BEKTOPOB, CyMMa HECKOJIBKUX BEKTOPOB, YMHOXKEHUE
BeKTOpa Ha yucio. CBolcTBa cloKeHUs BEeKTOpoB. CBOMCTBA YMHOXKEHHUsI BEKTOpa Ha uucio. [lonsaTue
KOMIUIaHapHbIe BeKTOpbl. [Ipu3Hak kommiianapHOocTH TpEX BeKTOpoB. I[lpaBuno mapamienenunena.
Teopema 0 pasnoXeHUM BeKTOpa MO TPEM HEKOMIUIaHapHBIM BekTopam. [IpsMoyronbHas cucrema



KOooOpAuHAT B IIPOCTPAHCTBE. KOOpI[I/IHaTBI BCKTOpA. CBs3b MCKIY KOOpAMHATaMH BCKTOpa U
KoopAuHaTaMH TOYCK. Vron MCKIY BCKTOpaMHU. CKaJ'IHpHOG MMPpOU3BEACHUC BEKTOPOB.
11 KUIACC

Tesna Bpamenus

ITonsTus: MUIMHAPUYCCKas IMMOBEPXHOCTh, KOHNYCCKasa ITOBEPXHOCTD, C(i)CpI/I‘-ICCKaH IMOBCPXHOCTD,
oOpasyrolye ToBepXHOCTeH. Tenma BpallleHHs: IWIMHAD, KOHYC, YCEUEHHBIH KOHYC, cdepa, Iap.
B3anMHuoe pacrnionoxeHue chepbl W IUIOCKOCTH, KacaTelbHasi IMIIOCKOCTh K cdepe. M3o0pakeHue ten
BpallleHUs Ha II0CKOCTH. Pa3BépTka muimuHapa U Konyca. Cummerpus chepsl U 1mapa.

O6béM. OcHoBHBIE cBoiicTBa 00bEMOB Tenl. Teopema 00 00bEME TPSIMOYTOIBLHOTO
napasuienenunena u cieacTsus u3 He€. OObEM MPSAMOA U HAKJIOHHOM MPU3MBI, IHJIMHIPA, TUPAMUIBI H
konyca. O0BEM 1Iapa U MapoBOro CerMeHTa.

KOM6I/IH3HI/II/I TEI BpallCHUA W MHOI'OI'PaHHHKOB. HpmMa, BIIMCaHHasd B HWJIUMHAP, OIMMCaHHAaA
okosio muMHapa. [lepeceuenne cdepsl U Mmapa ¢ MIOCKOCThl0. Kacanue mapa u cdepbl MIOCKOCTEIO.
[lonsiTHE MHOTOTPaHHUKA, OMHCAHHOTO OKOJIO c(epbl, cepbl, BIIMCAHHOW B MHOTOTPaHHHUK HJIH TEIO
BpallEHHUS.

[Tnomage NOBEPXHOCTH IMIIMHIApA, KOHyca, Imomanab chepbl u e dyacred. IlogoOue B
npocTpancTBe. OTHOLIEHHE O00BEMOB, IUIOIIAJACH MOBEPXHOCTEH MomoOHBIX (uryp. IIpeodpasoBanue
nojo0us, ToMoTeTHs. Pelrenne 3a7a4 Ha TIOCKOCTH C UCIIONTb30BAHUEM CTEPEOMETPHUECKUX METOJIOB.

ITocTpoenmne cedeHwMii MHOTOTPAHHHMKOB W TEJ BpAICHUS: CEYCHHS MUIMHApa (MapajuielbHO U
TIePTIISHANKYIISIPHO OCH), CEUEHUs KOHyca (TapayijielbHbIE OCHOBAHHUIO M IIPOXOSIINAE YepPe3 BEPIIHHY ),
CeUeHHs Iapa, METOABI IOCTPOEHHUS CEUEHHH: METOJ CIIENOB, METOJ] BHYTPEHHETO NPOEKTHPOBAHUSA,
METO/J] TIEpEHOCa CeKYIIeH MIOCKOCTH.

BekTOpbl H KOOPAMHATHI B HIPOCTPAHCTBE

Bekroper B mpoctpancTBe. Omeparmu HajJ BeKTOpamMH. BeKTOpHOE yMHOXKEHHE BEKTOPOB.
CBoiicTBa BEKTOpHOTO yMHOXeHHUs. [IpsMoyronpHas crcrema KOOpAWHAT B mpocTpaHcTBe. KoopanHaTer
BekTopa. Pasznoxenme Bektopa 1o 0Oaszucy. KoopmWHAaTHO-BEKTOPHBIH METOJ TIIPU  PEIICHUH
TEOMETPHUIECKHX 3a/1aY.

JBH:KeHHS B IPOCTPaHCTBE

HBmwxenns mpoctpancTtBa. OtoOpaxkeHus. [[BmxeHns u paBeHCTBO (uryp. OOmme cBoiicTBa
JIBWOKEHUH. Buapl JABWXKEHUN: MapajyieNibHBIM MEepeHoc, IIeHTpaJibHasi CHUMMETpHUS, 3epKajbHas
CUMMETpHsI, IIOBOPOT BOKPYT TipsiMoii. [IpeobpazoBanus nogoowust. [Ipsmast u cepa Ditnepa.



INJIAHUPYEMBIE PE3VYJIIbTATBI OCBOEHHUSA YYEBHOI'O KYPCA «'EOMETPUS»
(YTJIYBJIEHHBIA YPOBEHB) HA YPOBHE CPEJTHET'O OBILIIET'O OBPA3OBAHUSA

JJMYHOCTHBIE PE3YJIBTATHBI

1) rpaxkaanckoe BocITAHME:

cOPMUPOBAHHOCTh TPAKAAHCKON TMO3UIMHU OOyYarollerocs Kak akTHBHOTO M OTBETCTBEHHOTO
YlieHa POCCHIMCKOro oOlIecTBa, TNPENCTaBICHWE O MaTEeMaTHYECKHX OCHOBaX (QYHKIMOHUPOBAHHUS
Pa3HYHBIX CTPYKTYp, SIBJICHUH, MpoUenyp TPpakJaHCKOro oOimiectBa (BBIOOPHI, OMPOCHI U Jpyroe),
YMCHUEC B3aI/IMOI[CI>'ICTBOBaTb C COoUovaJIbHBIMU HWHCTUTYTaMHM B COOTBETCTBHU C HX q)YHKHI/IHMI/I u
Ha3HaYeHHEM;

2) naTpuoOTHYecKoe BOCIUTAHHE:

cOPMUPOBAHHOCTh POCCHMCKON TpaKJAHCKOH WIACHTUYHOCTH, YBKEHHS K TPOUUIOMY U
HACTOAIIIEMY POCCUMCKOW MAaTeMaTHKH, IIEHHOCTHOE OTHOUIEHHWE K JOCTHXKEHHUSIM POCCHICKHX
MaTEMaTUKOB M POCCUICKONM MaTEMaTUYECKOW IIKOJIbI, MCIOIb30BAHUE ATUX JOCTHKEHHU B JIPYTrUX
HayKax, TEXHOJIOTUSX, cepax IKOHOMHKH;

3) AyXOBHO-HPABCTBEHHOE BOCIIUTAHHE:

OCO3HAaHUE IYXOBHBIX IIEHHOCTEH POCCHHCKOrO Hapoaa, c(hOPMHUPOBAHHOCTh HPABCTBEHHOTO
CO3HaHUA, OTUYCCKOr'o IMOBCACHUA, CBA3AHHOI'O C IMPAKTHYCCKUM MNPHUMEHCHHUEM JIOCTI/I)KGHI/Iﬁ HayKu "
JEeSITeTbHOCTHIO YIEHOT0, OCO3HAHHE JJMYHOTO BKJIaJa B TOCTPOEHNE YCTOHYUBOTO OyayIIEro;

4) 3cTeTHYECKOE BOCIIUTAHNE:

OCTETUYCCKOC OTHOUICHHWE K MHUPY, BKIIIOYasA OCTETUKY MATEMaTHYCCKUX SaKOHOMepHOCTeﬁ,
06TJCKTOB, 3aaad, pemeHHﬁ, paccymneHm‘/i, BOCIIPUMMYUBOCTE K MATEMATUYCCKUM aCIICKTaM pa3JINYHbIX
BHJIOB HCKYCCTBA;

5) pusuyeckoe BocnuTaHue:

chOpMHUPOBAaHHOCTh YMEHMSI NMPHUMEHSATh MaTEeMaTHYeCKHE 3HAHUS B HHTEpecax 3I0pOBOrO W
Oe3omacHOro o0pasza »XW3HU, OTBETCTBEHHOE OTHOIIEHHWE K CBOEMY 3J0POBBIO (370pPOBOE IHTaHUE,
cOQTaHCHPOBAHHBIA PEKUM 3aHATAH M OTHBIXA, pEryspHas (u3ndeckas aKTHBHOCTH), (HU3HUECKOE
COBEpPILIEHCTBOBAHKE MIPH 3aHATHUSAX CIIOPTHBHO-03I0POBUTENEHOM JIESITENTFHOCTHIO;

6) TpyaoBoe BOCIMTAHME:

TOTOBHOCTh K TpPYAY, OCO3HAHHWE IIEHHOCTH TPYIOMIOOMI, WHTEpPEeC K pasIudHbIM chepam
npodhecCHOHATBHOMN AEITENFHOCTH, CBI3aHHBIM C MATEMATHKON U €€ MPIIIOKEHUSIMH, YMEHNE COBEPIIaTh
OCO3HaHHBIA BBIOOp Oyaymiel mpodeccnrn H peaTn30BhIBATh COOCTBEHHBIE JKM3HEHHBIE IUIAHEI,
TOTOBHOCTh M CIIOCOOHOCTh K MaT€MaTHYECKOMY OOpa30BaHHI0O M CaMOOOpa30BaHHUIO HA MPOTHKEHHUH
BCell JKM3HM, TOTOBHOCTh K AKTHBHOMY YyYacTHIO B PEIICHWH MPAKTUYECKUX 3a/Jad MaTeMaTHYecKOn
HaIpaBIeHHOCTH;

7) 3KoJI0ruYecKoe BOCIIMTAHME:

c(hOpMHUPOBAaHHOCTH IKOJIOTUUECKON KYJIBTYPHI, TOHUMaHHE BIUSHHS COLUATBHO-IKOHOMHYIECKUX
MPOIECCOB HAa COCTOSHWE TPUPOJHOM W COIHMAIBLHOW Cpembl, OCO3HAHWE TII00AJHHOTO XapakTepa
IKOIIOTUYECKHUX MPOOIIeM, OpHUEHTAIlN Ha TPUMEHEHHEe MAaTeMaTHYeCKIX 3HAHWN ISl PEIleHns 3a/1ad B
o0JTacTé OKpYXaromiel cpenpl, TUIAHHPOBAaHUE MOCTYNKOB M OIEHKH MX BO3MOMKHBIX TOCIEICTBHHA IS
OKPY KaIOIIEH CpeIbr;

8) HeHHOCTH HAYYHOT'0 NO3HAHUSL:

c(hOpPMHUPOBAaHHOCTh MHPOBO33PEHUS, COOTBETCTBYIOIIErO COBPEMEHHOMY YPOBHIO pa3BUTHS
HayKl W OOIIECTBEHHOW NpPAKTHUKH, IMOHMMAaHHE MAaTeMaTHYeCKOW HayKd Kak c]epbl UYeloBedecKOi
NeSITETbHOCTH, JTAaloB €€ pa3BUTHS W 3HAUYMMOCTH JUIS Pa3BUTHS IMBUIIM3AINHN, OBIIAJICHUE S3BIKOM
MaTeMaTHKH U MaTEeMaTHYeCKOW KyJIBTYpOH KaK CPEICTBOM IMO3HAHHS MUPA, TOTOBHOCTH OCYIIECTBIIATH
MIPOEKTHYIO U UCCIIEAO0BATENBCKYIO AESITENbHOCTh MHANBUYAIbHO U B TPYIIIIE.



METANPEJIMETHBIE PE3YJbTATDbI
IMo3naBaTe/ibHbIE YHHBEpPCATIbHbIE YUeOHbIE JelicTBUS

ba3zoBble Jornyeckue AelcTBHA:

BBISIBJISITH M XapaKTEPU30BaTh CYIIECCTBCHHBIC MPU3HAKM MATEMaTUYSCKUX OOBEKTOB, TOHSATHH,
OTHOIIICHUH MKy MOHATUAMH, (HOPMYTUPOBATH ONPEACICHUS MOHATHIA, YCTAHABIMBATH CYIECTBCHHBIN
MpHU3HaK KiIaccu(UKALMU, OCHOBAHUS JJ1s1 O0OOIICHHS M CPABHEHUS, KPUTEPUH ITPOBOIUMOI0 aHAJIN3A;

BOCIIPUHUMATh, (OPMYIUPOBaTh W  MNPeoOpa3oBBIBATH CYKACHUS:  YTBEpAWUTENbHBIE U
OTpULIATCIbHBIC, CAMHUYHBIC, YaCTHBIC U O6HII/IC, YCJIOBHEIC;

BBIABJIATE MAaTEMATUYCCKHUEC 3aKOHOMEPHOCTH, B3aMMOCBA3U W MPOTHUBOPCYHA B (baKTaX, JaHHBIX,
H36IIIOZIGHI/IHX U YTBCPXKIACHUAX, IMpc€ajiaratb KpPUTCPHUU [JId BbIABJIICHUA 3aKOHOMCpHOCTCI>'I u
[IPOTUBOPEYHIL;

ACIaTb BBIBOALI C HCIIOJIB30BAHWEM 3aKOHOB JIOTMKH, JACAYKTUBHBIX W HWHIAYKTHBHBIX
YMO3aKITIOUEHUH, YMO3AKITFOUEHNUH 110 aHAJIOTHH;

MIPOBOJUTH CaMOCTOSITENTFHO JIOKA3aTeIbCTBA MATEMATHYECKHX YTBEPKACHWM (TpsIMbIe W OT
MPOTHBHOTO), BBICTPAHBATh APTyMEHTAIMIO, MPHBOAWUTH MPUMEPHl U KOHTPIPUMEPHI, OOOCHOBHIBATH
COOCTBEHHBIE CYXK/ICHHSI U BBIBO/IBL;

BBIOMpaTh CIOCOO pelieHus ydeOHOM 3a7aud (CpaBHUBATh HECKOJBKO BAapUAHTOB PEIICHMS,
BBIOMpATh Han0O0JIee OAXOMSAIINI C YUETOM CAMOCTOSATENBHO BhIICIICHHBIX KPUTEPHUEB).

ba3oBble uccienoBarebLCcKue aeiicTBUsL:

HCIOJIB30BaTh BOIMPOCHI KaK HCCIIENOBATENBCKUH WHCTPYMEHT IMO3HaHUS, (OpMyIUpOBaTh
BOMPOCHI, (PUKCUPYIOIINE TPOTUBOPEUHE, PO0IeMy, yCTaHABIMBATh KCKOMOE U JaHHOE, (OPMHPOBATH
TUIIOTE3Y, apI'yMEHTUPOBATH CBOIO ITO3UIIUI0, MHEHUE;

MIPOBOJUTL CaMOCTOSATEILHO CIUIAHUPOBAHHBIN JKCIIEPUMEHT, MCCIICIOBAHUE IO YCTAHOBJICHHUIO
0CcOOEHHOCTEl MaTeMaTH4YecKOoro OOBEKTa, SBJIEHHWS, MPOIecca, BBISIBICHHIO 3aBHCHMOCTEH MEXITy
00BEeKTaMH, SBJICHUSIMH, TIPOIIECCaMU;

CaMOCTOATENbHO (hOPMYITUPOBATH OOOOIIEHUS W BBIBOABI [0 pe3yabTaTaM IPOBEIEHHOTO
HaONIONICHNsI, WCCJIEOBAHMS, OIIEHWBATh JOCTOBEPHOCTh TIONYYEHHBIX pE3yJIbTaTOB, BBIBOJOB U
000011IeHNH;

MIPOrHO3MPOBATh BOSMOKHOE Pa3BHTHE IPOIIECCa, a TAKXKe BBIIBUTATh TPEANOJOXKEHHS O €ro
Pa3BUTHHU B HOBBIX YCIIOBHUSX.

Pa6oTa ¢ nundopmanueii:

BBISIBIIATH IePUITNTHI HH(POpMAIH, TaHHBIX, HEOOXOIUMBIX JJISi OTBETAa Ha BOIIPOC U ISl PEIICHUS
3a/1a4m;

BBIOMpATh MH()OPMAIIMIO U3 MCTOYHUKOB PA3IMYHBIX THUIIOB, aHAJIH3UPOBATh, CHCTEMATU3NPOBATH
Y UHTEPIPETHPOBATH HH(POPMAITHIO PAa3ITUIHBIX BUAOB M (POPM MPECTABICHUS;

CTPYKTYpPHpPOBaTh WHGOPMAIMIO, TPEACTABIATh €€ B PAa3NUYHBIX (opMax, HILTFOCTPHPOBATH
rpaduyecku;

OLIEHWBATh HAIEKHOCTD MH(OPMAITUH TI0 CAMOCTOSITEIIFHO CPOPMYITHPOBAHHBIM KPUTEPHSIM.

KoMMyHHMKaTHBHbBIE YHUBepPCaJbHbIe YUueOHbIe 1eiicTBUS

Oo0menne:

BOCIIPUHUMATD U (OPMYIUPOBATH CYXKJIEHHUS B COOTBETCTBHH C YCIOBUSMH M LIENSIMH OOIIEHUS,
SICHO, TOYHO, TPAaMOTHO BBIP@XXaThb CBOI0 TOUYKY 3PEHHUS B YCTHBIX M NHCbMEHHBIX TEKCTax, IaBaTb
MOSICHEHHUS 110 X0y PEeLIeHHs 3a/1a4l, KOMMEHTHPOBATh ITOJyYCHHBINA Pe3yJIbTarT;

B X0J¢ 00CYKIEeHUS 3aaBaTh BOIPOCHI 110 CYIIECTBY 00CYX/IaeMOM TeMbl, IPOOJIEMBI, PelaeMoi
3a]a4d, BbBICKAa3bIBaTh HJEH, HAIlEJICHHbIE Ha IIOMCK pELICHUs, COMOCTaBIATH CBOM CYXACHHUS C
CY)KIEHHUSMH JAPYTMX YYaCTHHKOB Juajiora, OOHAapYy)KWBaTh pa3jIM4YhMe M CXOACTBO IO3UIHUH, B
KOppeKTHOH (opMe GOopMyIMPOBaTh Pa3HOTIIACHS, CBOU BO3PAXKECHHUS;



MPEICTABIIATh  PE3yNbTaThl pPEUIEHHd 3aJaud, JSKCIEpUMEHTa, HCCIENOBaHMUs, IPOEKTa,
CaMOCTOATEIFHO BHIOMpaTh (opMaT BBICTYIUIEHHS C Y4€TOM 3aJad MNpe3eHTalud W OCOOEHHOCTEH
ayIUTOPHUU.

PerynsiTuBHbIE YHUBepCcaAJIbHbIE YUeOHbIe 1elCTBUS

Camoopranusanusi:

COCTaBIISITh TUIAH, aJITOPUTM PELICHUs 3a]]auu, BEIOMPATh CIIOCO0 PEHICHHUs ¢ YUETOM UMEIOLIHXCSI
pecypcoB M COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTHPOBAaTh U KOPPEKTHUPOBATH BAPHAHTHI PELICHUH C
y4€ToM HOBOI MH(MOpMAaLIKH.

CaMOKOHTPOJIb, SMOIMOHAILHBINA HHTEIJIEKT:

BJIAJICTh HaBBIKAMH I[IO3HABATENbHON pedieKcHn Kak OCO3HaHWSl COBEPIIAEMBIX JCHCTBUH U
MBICIIUTENTBHBIX TIPOIIECCOB, HX Pe3yJlbTaTOB, BJAJIETh CIIOCO0AMH CaMONPOBEPKH, CaMOKOHTPOJIS
TpoIecca U pe3ysibTaTa pelleHrss MaTeMaTHYeCcKOl 3a1auu;

MPEABHJIETh TPYAHOCTH, KOTOPBHIE MOTYT BOSHUKHYTH MPU PELICHUH 33a4K, BHOCUTh KOPPEKTHBEI
B JIEATENILHOCTh HAa OCHOBE HOBBIX OOCTOSITENBCTB, JAHHBIX, HAWJICHHBIX OIIMOOK, BBISBICHHBIX
TPYIHOCTEM;

OlLICHUBATH COOTBETCTBHE PE3yJbTaTa LEd U YCIOBHUSAM, OOBSICHSATH MPUUYHHBI JOCTHKEHHS WA
HEJIOCTIKEHHSI PE3YJIbTATOB ISITEIBHOCTH, HAXOAUTh OMKOKY, 1aBaTh OIEHKY IPUOOPETEHHOMY OIBITY.

CoBMecTHas 1eATEIbHOCTD:

MOHUMATh M UCIIOJB30BaTh MPEUMYIIECTBA KOMaH/HOW ¥ WHIMBHUIyaTbHONW PaOOThI IPU PElICHUH
y4eOHBIX 3aj]au, MPUHAMATH IIe]lb COBMECTHOW JIEATENBHOCTH, INIAHUPOBATh OPTaHU3AIIMI0 COBMECTHOM
paboTHl, pacmpeneniatb BUABI paboT, JOroBapHBAThCS, OOCYXKAATh MPOIECC M pPEe3ylbTaT paboTEl,
0000111aTE MHEHHS HECKOILKHUX JIFOEH;

Y4acTBOBATh B I'PYIMIOBBIX GopMax paboThl (00CYXKaACHHUSA, OOMEH MHEHUH, «MO3TOBBIC IITYPMBD»
Y WHBIE), BBINONHATH CBOIO 4YacTh pabOThHl M KOOPAMHHPOBATH CBOM IEUCTBUS C JIPYTHMH WICHAMHU
KOMaH]IpI, OI[CHUBATh KaYeCTBO CBOETO BKJIAJa B OOMIUI MPOAYKT IO KPUTEPHSIM, CHOPMYIUPOBAHHBIM
Y9aCTHUKaMHU B3aUMOJICHCTBHUSL.

INPEIMETHBIE PE3YJIbTATbBI

K xoniry 10 knacca o0ydaronmmiics HayqIuTCs:

e CBOOOJHO ONMEPHPOBATH OCHOBHBIMHU ITOHSATHSAMH CTEPEOMETPHHM TIPH PpEUIeHWH 33134 |
MIPOBEICHUN MAaTEeMaTHIECKHX PacCyKICHUI;

® TPUMEHATH aKCHOMBI CTEPEOMETPHM M CIIEICTBUS W3 HHUX HPU PEIICHHH TE€OMETPHYECKHUX
3ajay;

e KIacCHQUIMPOBATH B3aHMMHOE pPACIIOJOKEHHWE TIPSMBIX B MPOCTPAHCTBE, IUIOCKOCTEH B
MIPOCTPAHCTBE, MPSIMBIX U IJIOCKOCTEH B IPOCTPAHCTBE;

e CBOOOJHO OMEPHUPOBATH MIOHATHSIMH, CBS3AHHBIMH C YTJIAMH B TIPOCTPAHCTBE: MEKIY MPSIMBIMU
B IIPOCTPAHCTBE, MEKITY MPSMOI 1 IIIOCKOCTBIO;

e  CBOOOIHO OIEPUPOBATH MOHATHAMH, CBSI3aHHBIMU C MHOT' OT DAHHHKAMH;

e CBOOOJHO pacCIO3HABaTh OCHOBHBIE BHJbl MHOIOIPaHHMKOB (TIpH3Ma, IUpaMHIA,
IPSMOYTOJIBHBIN Mapajuiesienuresn, Kyo);

e iIaccu(UIMPOBATH MHOTOTPAHHUKH, BBIOWPAsi OCHOBAHMS sl KiTacCH(DUKALIUHT;

e  CBOOOJHO ONEPUPOBATH MOHATHIMH, CBSI3AHHBIMH C CEYEHHEM MHOTOTPaHHHUKOB IIJIOCKOCTBHIO;

e BBINONHATH NapajuleNIbHOE, IIEHTPAJbHOE M OPTOrOHAIBHOE IPOSKTHpOBaHUE (GUTYp Ha
TUIOCKOCTb, BBITIONHATH H300pa)keH!st (GUTyp Ha IUIOCKOCTH;

® CTPOUTH CEUEHHS MHOTOIPAaHHHKOB Pa3JIMYHBIMH METOJAMH, BBINOIHATH (BBIHOCHBIE) IIOCKHE
YEepTEXHU U3 PUCYHKOB MTPOCTHIX OOBEMHBIX (DUTYP: BUI CBEPXY, COOKY, CHHU3Y;

®  BBIYMCIATH MJIOMIAAN MOBEPXHOCTEH MHOIOIpaHHHUKOB (IIPH3Ma, MUPAMHJIA), TEOMETPHYECKUX
TEJ ¢ MpUMEHEeHUueM (HOpMYIT;



CBOOOIHO OMNEPUPOBATh MOHSATHAMHU: CUMMETPHs B MPOCTPAHCTBE, LEHTP, OCh U IIOCKOCTh
CUMMETPHH, LEHTP, OCh U TUIOCKOCTh CHMMETPUH (PUTYDHI;

CBOOOZIHO OIEPUPOBATh TMOHATHUSMH, COOTBETCTBYIOIMMH BEKTOpaM M KOOpAMHATaM B
IIPOCTPAHCTBE;

BBITOJIHSTH JEUCTBUS HaJl BEKTOPaMU;

pemate 3aJaud  Ha JOKa3aTelbCTBO MAaTeMaTHUECKUX OTHOIIEHWH W HaXOXAEHUe
F€OMETPUYECKUX BEIWYUH, NMPUMEHSSI M3BECTHbIE METONBl NMPHU PEIIEHUH MaTeMaTHYeCKHX
3a/1a4 MOBBILIIEHHOTO U BHICOKOTO YPOBHS CIIOKHOCTH;

MPUMEHATh MpPOCTEHINe TPOrpaMMHBIE CpPEACTBA U 3JIEKTPOHHO-KOMMYHUKAlIMOHHbBIE
CHCTEMBI NPH pelIeHUHN CTEPEOMETPUUECKUX 3ajay;

W3BIIEKAaTh, TPEOOPa3OBLIBATE W HHTEPIPETUPOBATh WHQPOPMAIMIO O TMPOCTPAHCTBEHHBIX
reoMeTpUIecKruX (pUrypax, mpencTaBIeHHYIO Ha YepTEeKaxX U PUCYHKAX;

MIPUMEHATh TOyYEHHbIE 3HAHUS Ha NpPaKTUKE: CPaBHUBATh M aHAJIM3UPOBATh peEasIbHbIE
CUTyalliH, MPUMEHATh H3y4YEHHBIE IMOHATHA B TPOLECCE TMOKMCKAa pEIIeHUS MaTeMaTHYeCKU
cOpPMYITUPOBAHHONW MPOOJIEMBI, MOJICIHPOBATh PEANbHbIE CUTYallMH Ha SI3bIKE T'€OMETpPHH,
HCCIIEIOBATh TOCTPOEHHBIE MOJIENH C UCIIONB30BAHUEM I'€OMETPHUYECKUX MOHATUN U TEOpeM,
anmapara anreOppl, pemarb NPakTHYeCKHE 3a7add, CBS3aHHBIE C  HaXOXKJICHHEM
TeOMETPUIECKHUX BEINYHH;

MMETh TPEJCTaBIEHUSI 00 OCHOBHBIX JTamax pa3BUTHS T'€OMETPUM KaK COCTAaBHOM dYacTu
(hyHIaMeHTa pa3BUTHS TEXHOJIOTHH.

K xormy 11 knacca o0ydaromuicss HAYIUTCSI:

CBO6OIIHO On€pupoBaTh IMOHATHUAMH, CBIA3aHHBIMU C HHHHHZIpH‘IeCKOfI, KOHHUYECKOH W
cheprdecKoi MMOBEPXHOCTSIMH, O0OBSICHATH CITOCOOBI TTOTYICHHS;

OIEPUPOBATh MOHITHSIMH, CBSI3aHHBIMU C TEIAMU BPAIICHUS: IIHIHHIPOM, KOHYcOM, cepoil u
1apom;

pacrio3HaBaTh Teja BpamieHus (MUIUHApP, KOHYC, chepa W map) U OOBICHITH CIOCOOBI
TIOJTyYeHWSI TeJ BPaIleHNS,

KJIaccu(UIMPOBATH B3aMMHOE PACIIONIOkKeHNEe chepbl H MIOCKOCTH;

BBIYHCIIATh BEIWYMHBI JJIEMEHTOB MHOTOTPAaHHUKOB W TEN BpalIeHUs, O0BEMBI W ILTOMIAAN
ITOBEPXHOCTE MHOTOTPAHHWUKOB W TeJ BpAIICHUS, T€OMETPHYECKHX Tel C IpPUMEHEHHEM
opmyr;

CBOOOTHO OIEPHPOBATh IOHSTHUAMH, CBS3aHHBIMH C KOMOMHAIMSIMA Tel BpAIIEHUS H
MHOTOTPaHHHUKOB: MHOTOTPaHHHK, BITMCAHHBIN B C(epy M OMHMCAHHBIA OKoJIo cdepsl, chepa,
BIIMCAHHAs! B MHOTOTPAHHUK WJIM TEJIO BPAICHUS;

BBIYHCIISATH COOTHOIIEHHUS MEXTY IIIOMIAISIMU TTOBEPXHOCTEH 1 00EMaMi TTOTOOHBIX TEl;
n300pakath u3ydaemble (DUTYPHI, BBHITIOTHATH (BBIHOCHBIE) TJIOCKHAE YEPTEXKH U3 PUCYHKOB
MIPOCTHIX 00BEMHBIX (UTYP: BUJ CBEPXY, COOKY, CHU3Y, CTPOUTH CEUCHHUS TEIl BPAIICHUS;
W3BJIEKATh, HWHTEPIPETHPOBATh W MPEoOpa3oBBIBATh HH(MOPMAIMIO O MPOCTPAHCTBEHHBIX
reOMEeTpUIecKnX (PUTYpax, MPEACTaBICHHYIO Ha YePTEKaxX U PHUCYHKAX;

CBOOOTHO OIIEPUPOBATH MOHSATHEM BEKTOP B TPOCTPAHCTBE;

BBITIONHATH OTEepaIliK HaJl BEKTOPaAMU;

3a/1aBaTh TNIOCKOCTh YPaBHEHUEM B JIEKAPTOBOU CHCTEME KOOP/IMHAT;

pelaTs reoMeTpuYeckre 3a/ladyd Ha BBIYUCICHHE YTIIOB MEKIY NMPSMBIMA M TUIOCKOCTSMU,
BBIYHCIICHUE PACCTOSHHUM OT TOYKH A0 TUIOCKOCTH, B II€JIOM, Ha TNPUMEHEHHE BEKTOPHO-
KOOPJAWHATHOTO METOJIa TP PEIICHUH;

CBOOOHO OMEPUPOBATH IOHSTHUSMH, CBS3aHHBIMHA C MABIDKEHHEM B IIPOCTPAHCTBE, 3HATh
CBOMCTBa JBWKEHU;



BBITIOJIHATh M300payKeHWUs] MHOTOTPAHHUKOB M TeJl BpallleHHS NpPU MapajuleIbHOM MEepeHoce,
LUEHTPaJbHONH CHMMETPHH, 3€pKajJbHOH CHMMETPHH, IWpH IOBOPOTE€ BOKPYT MPSIMOM,
peoOpa3oBaHus Mog00us;

CTPOUTH CEUEHHMS MHOTOTPAaHHUKOB M TeNl BpAICHHSA: CEUEHWS LMIMHJIpa (HapajulelbHO U
HEPIEHAUKYISAPHO OCH), CEYCHHUs] KOHYyca (IapaulelibHble OCHOBAHHUIO M IPOXOAAIINE depes3
BEpIUINHY), CEUCHHsI 11apa;

HCTONB30BaTh METOJbl TOCTPOCHUS CEUEHHI: METON CJleJOB, METOl BHYTPEHHEro
MIPOEKTUPOBAHMUS, METO]] IEPEHOCca CEKYIIeH MI0CKOCTH;

JIOKa3bIBaTh TEOMETPHUECKIE YTBEPIKIACHHS;

NPUMEHSTh  TeoMeTpuueckhe (akThl Ui pElHIeHUst  CTEPEOMETPUYECKMX  3ajad,
npeamnojararonmx HECKOJIBKO IIaroB pe€uiC€HusA, €CJIN yCJIOBUS NPUMEHCHUS 3a/laHbl B SIBHOU U
HesIBHOH (opme;

pemarh 3aJadd  Ha  JIOKAa3aTeNbCTBO MAaTEMAaTHYeCKUX OTHOUICHWH H  HaXOXKJICHHE
TCOMCTPHUYCCKUX BECINYHH,

NPpUMCHATL MNPOrpaMMHBIC CPE€ACTBA W 3JICKTPOHHO-KOMMYHUKAIIMOHHBIC CHUCTEMBI IIpU
PEILICHUN CTEPEOMETPHUIECKUX 3a]1ad;

NPUMCEHATh ITOJMYYCHHBIC 3HAaHUSA Ha IPAKTHUKE. CPaBHUBATH, aHAJIM3UPOBATH U OLCHUBATH
pCalIbHBIC CUTYyallur, IPUMCHATH U3YUCHHBIC ITIOHATHA, TCOPEMBI, CBOMCTBA B IIpoIeCcCe MoncCKa
peleHnss MaTteMaTndecku CcGOpPMYIUPOBAHHOW MPOOJIEMBI, MOJEIMPOBATh  peajibHbIE
CUTyallid Ha S3bIKE T€OMETPUH, HCCIENOBATh TOCTPOCHHBIE MOJENN C HCIIOIL30BaHUEM
TEOMETPUYECKUX TOHATHI W TeopeM, ammapara ainreOpbl, pemiarh MPaKTHYECKHe 3aadd,
CBs3aHHBIC C HAXOXXACHUEM I'€COMETPUICCKHUX BEIINYNH,

UMETh TPEJCTaBICHUS 00 OCHOBHBIX JTalax pPa3BUTUS T€OMETPUM KaK COCTABHOM YacTH
(byHIamMeHTa pa3BUTHS TEXHOIOTHH.



TEMATUYECKOE IIVTAHUPOBAHUE

10 KJIACC
KoauuecTBo yacos
JJieKTpoHHBbIe (U poBbIE)
Nen/m | HaummeHoBaHHe Pa3IesioB U TeM MPOrpPamMMbl KoHTpoabHbIe IpakTHYecKHne
Bcero o0pa3oBaTejibHbIe pecypchl
padoThI padoThI
1 Beenenue B crepeomeTpuio 23 1 0 yueOHUK
2 B3anMHOe pacronoKkeHue NpsMbIX B 6 0
MPOCTPAHCTBE
n . http://school-
3 apaJuIeIbHOCTD TPSMBIX M TUTOCKOCTEH B 8 0 _
HPOCTPAHCTRE collection.edu.ru
I - ttp://wmolow.edu.ru
4 €PIEHIUKYIIIPHOCTD IIPSMBIX U IINIOCKOCTEN B o5 1 0 it/ /fci g
IpocTpaEcTBe ttp:// c!or.e u.ru
VTI1bI U pacCTOSIHUS 16 0 http://fcior.edu.ru
http://www.numbernut.com/
MHororpaHHUKA 7 0
http://www.math.ru
BekTophl B IpOCTpaHCTBE 12 1 0 http://www.int.ru
3 [ToBTOpeHUE, 0000IIEHNE U CUCTEMATH3AITUS 5 1 0
3HaHUU
OBHIEE KOJIMYECTBO YACOB 10O I[TPOTPAMME 102 6 0




11 KUIACC

KoanuecTBo 4acos DJIeKTPOHHbIE
HaumeHoBaHMe pa3nesioB U TeM (undposrbie)
Ne n/m Kontpoabnbie | IlpakTnyeckme
NMPOrpaMMbl Bcero o0pa3oBaTe/ibHbIe
padoThI padoThI
pecypcsbl
1 AHanmuTHUYeCKas TeOMETPHs 15 1 0
) [ToBTOpeHue, o6o6n1eHIfe u 15 1 0
cHCTeMaTh3aIlvsl 3HAaHUH
O0BEM MHOTOTpaHHUKA 17 1
4 Tena BpammeHus 24 1
5 [Tmoma; MTOBEPXHOCTH U OOBEMBI 9 1 0
KPYIJIBIX TEI
6 JBrokeHus 5 1 0
7 [ToBTOpeHue, 0606meHIEe u 17 9 0
CHCTeMaTH3aIns 3HAHHH
OBLIEE KOJIMYECTBO YACOB I10 [IPOTPAMME 102 8 0







MNOYPOYHOE INVTAHUPOBAHUE
10 KUIACC

Ne
n/n

Tema ypoka

KoaunyecTBO 4acoB

Bcero

KonTpoabubie
padoThbI

IIpakTHueckue
padoThbI

Jara
H3yYeHHs

DJIeKTpPOHHBIE TN(POBBIE
o0pa3oBaTe/bHbIe pecypchl

OcHoBHBIE ITpaBHiIa U300paKeHUs Ha
PHUCYHKE IUIOCKOCTH, IapaljieNbHbIX
MIPSIMBIX (OTPE3KOB), CEPEANHBI OTpE3Ka

1.09

ITonsiTus cTepeoMerpuy: TOUKa, Ipsmas,
TJIOCKOCTB, IPOCTPaHCTBO. OCHOBHBIE
MpaBUiIa U300paKEHUS HA PUCYHKE
IIJIIOCKOCTH, MapaJuICIbHBIX IIPAMBIX
(OTpe3KOB), CEpeIUHBI OTpPE3Ka

5.09

[MousTHsI: Iepecekaronpecs TIOCKOCTH,
MepeceKaropecs IpsMasi v IIOCKOCTh;
MOTYIPOCTPAHCTBO

5.09

[MousTHsI: Iepecekaronpecs TIOCKOCTH,
MepeceKaropecs IpsaMasi | TIIOCKOCTh;
MOTYIPOCTPAHCTBO

8.09

MHoTrorpaHHHUKH, H300pakeHHE
MPOCTEHIIINX MPOCTPAHCTBEHHBIX QUTYP,
HECYIIECTBYIOIIUX 00bEKTOB

12.09

MHororpaHHUKA, H300paKeHHE
MPOCTEHIINX IPOCTPAHCTBEHHBIX HUTYD,
HECYIIECTBYIONMX 00HEKTOB

15.09

AKCHOMBI CTCPCOMETPHU U IICPBBIC
CICACTBHA U3 HUX

19.09

AKCHOMBI CTCPCOMETPHHU U IICPBBIC
CICACTBHA U3 HUX

19.09

AKCHOMBI CTCPCOMETPHU U IICPBBIC

22.09

http://school-
collection.edu.ru
ttp://wmolow.edu.ru
http://fcior.edu.ru
http://fcior.edu.ru
http://www.numbernut.com/
http://www.math.ru
http://www.int.ru




cieacTBus U3 HUX. CiocoObl 3aJaHus
MPSIMBIX M TUIOCKOCTEH B MPOCTPAHCTBE.
O603HaueHUsI TPSMBIX U TIOCKOCTEN

10

UzoOpaxeHnne cedeHui MUpaMuIbl, Kyoa
U IIPU3MBI, KOTOPBIE IPOXOIAT Yepe3 UX
p€Opa. M300pakeHre niepecedeHus
IIOJIYYEHHBIX TUIOCKOCTEN.
PackpammBaHue IOCTPOEHHBIX CEUEHUMN
Ppa3sHbIMU IBETAMU

3.10

11

UzoOpaxeHnne cedeHuid MupaMuibl, Kyoa
U IIPU3MBI, KOTOPBIE IIPOXOIAT Yepe3 uX
pé6pa. N3obpakenne nepecedeHust
IIOJIYYEHHBIX TUIOCKOCTEM.
PackpammBaHue NOCTPOEHHBIX CEUEHUI
Ppa3sHbIMU BETAMU

3.10

12

N3obpakeHne CeUeHM MIPaMUIBI, Kyoa
Y TIPU3MBI, KOTOPBIE TIPOXOMAT Yepe3 uX
pé6pa. N3obpakeHre nepecedecHus
MOJTYYEHHBIX TJIOCKOCTEH.
PackpaimBanue MoCTPOECHHBIX CEUEHU N
Pa3HBIMH I[BETAMH

6.10

13

N3obpakeHre cedeHnii mIpamMuIbl, Kyoa
U TIPU3MBI, KOTOPBIE IPOXOIST Yepe3 UX
p€bpa. M3o0paxkenne nepecedeHus
MOJIYYCHHBIX TIOCKOCTEH.
PackparmmBanue noCTpOEHHBIX CEUYECHUN
pa3HBIMH LBETAMU

10.10

14

Merop cienoB A TOCTPOSHUS CeUeHU

10.10

15

Meron cinenoB Ui HOCTPOSHHUS
ceueHnil. CBoHCTBa IepeceyeHUI
MPSIMBIX U TUIOCKOCTEH

13.10




16

Meron cnenoB Uit HOCTPOCHHS
ceuenuii. CBolicTBa nepeceyeHnit
NPSIMBIX U IJIOCKOCTEN

17.10

17

[TocTpoenue ceueHwmii B mupaMue, Kyoe
o TpéM ToukaM Ha péopax. Co3ganue
BBIHOCHBIX YEPTEKEH U 3aMKCh I11aroB
MIOCTPOSHUS

17.10

18

[TocTpoenue ceueHumii B mupamue, Kyoe
o TpéM ToukaM Ha péopax. Co3ganue
BBIHOCHBIX YEPTEKEH U 3aMKCH IIaT0B
ITOCTPOSHUS

20.10

19

ITocTpoenue ceuenunii B mupaMue, Kyoe
o TpéM ToukaM Ha péopax. Co3ganue
BBIHOCHBIX YePTEKEH M 3aIHCh IIar0B
[IOCTPOEHUS

24.10

20

ITocTpoenue ceuennii B mupaMuie, Kyoe
o TpéM ToukaM Ha péopax. Co3gaHue
BBIHOCHBIX YEPTEXeEH U 3aIMCh MIaroB
ITOCTPOEHUS

24.10

21

IToBTOpenue muanumerpuu: Teopema o
MIPOTIOPIIMOHAIBHBIX OTpe3kax. [lomobue
TPEYT OIbHUKOB

27.10

22

IToTOpenue mnanumerpun: Teopema
Menenas. PacueTsl B ce4eHUAX Ha
BBIHOCHBIX uepTexax. Mcropus
Pa3BUTHSA TUIAHUMETPUH H
CTEpEOMETPHH

7.11

23

Kountpoabhas padora " AKCHOMBI
crepeomerpun. Ceyenus'"

7.11

24

B3anMHoe pacnionoxeHne npsiMbIx B
npoctpancTBe. CKpenMBaronecs

10.11




npsimble. [Ipu3Haky CKpelmBaromuxcst
npsiMbix. [lapasnensHble mpsiMbIe B
MIPOCTPaHCTBE

25

Teopema o CylI€CTBOBAaHUHU U
€IMHCTBEHHOCTH MPAMON MapauienbHON
JTAHHOW MPAMOM, MPOXOASUIEN Yepe3
TOYKY NMPOCTPAHCTBA U HE JIeXKalllel Ha
JIAHHOM NpsAMoii. JIeMMa 0 nepeceueHuu
mapaliCIbHBIX MPAMBIX ITJIOCKOCTBIO

14.11

26

[TapastenbHOCTE TPEX MPSIMBIX.
Teopema o TpEX nmapaieIbHbIX
npsAMBIX. Teopema 0 CKpemnBaromuxcs
IPSAMBIX

14.11

27

ITapannenbHOE MPOEKTUPOBAHUE.
OcCHOBHBIE CBOMCTBA MapaIETHHOTO
MpoeKTUpoBaHus. V300pakeHne pasHbIX
(uryp B mapayuienbHON MPOESKIIHH

17.11

28

IlentpanbHas mpoekiusa. Yo ¢
COHAIPaBJIIEHHBIMU CTOPOHAMH. YTOII
MEXTy MIPSIMBIMA

21.11

29

3aJa4u Ha JOKA3aTCIIbCTBO U
HCCIIENOBaHMNE, CBSI3aHHBIE C
PACIOIOKCHHUEM TIPSMBIX B
MPOCTPAHCTBE

21.11

30

[TonsTHSA: NApAIIENBHOCTh IPSIMOU U
IUIOCKOCTH B IpocTpancTse. [Ipu3Hak
NapajuieNbHOCTY NPAMON U MJIOCKOCTH.
CBolicTBa MapaJIenbHOCTH NPSIMON 1
IUIOCKOCTH

24.11

31

FGOMeTpI/I‘ICCKI/Ie 3aJa4Md Ha
BBIYHUCIICHUEC U JOKAa3aTCIbCTBO,

28.11




CBSI3aHHBIC C APAIIICIIBHOCTHIO MPSMBIX
U IJIOCKOCTEH B MPOCTPaHCTBE

32

ITocTpoenue cedenus, NPOXOIALLETO
yepes NaHHYIO NMPSMYI0 Ha YEPTEKE U
napajiyiebHOro Apyrou npsimoil. Pacuér
OTHOILIEHU I

28.11

33

[NapayienbpHas POEKIUs, IPUMEHEHUE
JUTSL IOCTPOSHUS CEUCHMI Ky0a 1
napasuienenunena. CBoiicTBa
napasuieNienumneia U MPU3MEbI

1.12

34

INapannensusle miockocty. [lpusnaku
[apajuIeNIbHOCTU ABYX IUIOCKOCTEH

5.12

35

Teopema o nmapajuieIbHOCTH U
CINHCTBCHHOCTH ITIJIOCKOCTH,
MPOXOJAILEN Yepe3 TOUKY, HE
MIPUHAUISKAIIYIO TaHHOW TIOCKOCTH U
CIIEJICTBUA U3 Hee

5.12

36

CRoiicTBa MmapamuIebHBIX TUIOCKOCTEH: O
MapaIeTbHOCTH MPSMBIX TIEPECEUCHUS
[IPH TIepECEIeHNH ABYX MMapaiebHBIX
IIOCKOCTEN TpeThben

8.12

37

CRoiicTBa MapamuIeIbHBIX TIOCKOCTEH:
00 oTpe3Kax MmapayuieTbHBIX MPSMBIX,
3aKTFOUEHHBIX MKy MMapalyieTbHbIMA
IJIOCKOCTSIMU; O TIEPECEUCHUH TIPSIMOH C
JIBYMS MTapayUIeTbHBIMHU TUIOCKOCTSIMHU

12.12

38

[ToBTOpenue: Teopema [Tudaropa Ha
IUIOCKOCTH

12.12

39

[loBTOpEHME: TPUTOHOMETPHS
MPSIMOYT OJILHOT'O TPEYTOJIbHUKA

15.12

40

CpoiicTBa Ky0a U IPsIMOYT OJIEHOT'O

19.12




mapajjeacnuiicaa

41

Brruucnenve aiauH OTPE3KOB B KyOe U
MIPSIMOYTOJIFHOM TapasijiesenuIese

19.12

42

IIepnienauKyIApHOCTD NPSMOM U
mockoctu. IIpusHak
NEPIEHANKYJIIPHOCTH NIPSIMOM U
IIJIOCKOCTH

22.12

43

IIepnienaMKyIApHOCT NPSIMOI U
mnockoctu. IIpusHak
NEPIEHANKYJIIPHOCTH NIPSIMOM U
IIJIOCKOCTH

26.12

44

Teopema o CyleCTBOBAaHUHU U
€MHCTBEHHOCTH IIPSIMOM, MPOXOAsAIIE
yepe3 TOUKY MPOCTPAaHCTBA U
MEPIIEHIVKYISIPHON K INIOCKOCTH

26.12

45

[InockocTr ¥ mepneHIUKYIIpHBIE TM
MpsIMbIE B MHOTOTpaHHUKAX

29.12

46

[TnockocTr 1 mepneHIUKYIIpHBIE TM
MpsIMBbIE B MHOTOTPaHHUKAX

9.01.

47

[leprienauKynsip ¥ HAKJIOHHAS.
[TocTpoenne nmepneHIUKyIIApa U3 TOUKH

Ha MPSIMYIO

9.01

48

[epnienauKysIp M HAKIOHHAS.
[TocTpoenue nepneHIuKysIpa U3 TOUKU

HAa MPSIMYIO

12.01

49

Teopema o TpEX NMepneHauKyIsIpax
(npsiMast m oOpaTHasi)

16.01

50

Teopema o Tpéx mepneHMKyIsIpax
(npsiMast m oOpaTHas)

16.01

51

Vron MCKAY CKPCHIUBAOIIUMUCA
IpsAMbIMU

19.01




52

[Touck nmepneHAUKYIIPHBIX MPSMBIX C
TIOMOIIIBIO TEPIEHINKYIIPHBIX
IJIOCKOCTEN

23.01

53

OproroHajibHOE IPOEKTUPOBAHUE

23.01

54

[ocTpoenue cedennii kyda, IpU3MBbl,
MIPaBUJIBHOW MUPaMUJBI C IOMOIIBIO
OpPTOrOHAJIBHOMN ITPOEKIIUU

26.01

95

[ocTpoenue cedenmii kyda, IpU3MBbI,
NIPAaBUJIBHOW MHPaAMUJbI C IOMOIIBIO
OpPTOrOHAJIBHOMN ITPOEKIIUU

30.01

56

CumMMmeTpys B TPOCTPAHCTBE
OTHOCHUTENBHO I10ckocTH. IlnockocTu
CUMMETPHI B MHOTOTPaHHHUKAX

30.01

57

IIpu3Hak neprneH uKyJISpHOCTH IPSIMON
1 IUIOCKOCTH KaK CIIEICTBHE CUMMETPUHU

2.02

58

IIpaBuiabHBIE MHOTOIPaHHUKH. Pacuér
PAacCTOSTHUIT OT TOYKH JI0 TIIOCKOCTH

6.02

59

IIpaBuiabHBIE MHOTOIPaHHUKH. Pacuér
PACCTOSTHUI OT TOYKH JI0 TUIOCKOCTH

6.02

60

Crioco0b! OITyCTUTH IEPIICHTUKYIIAPHIL:
CUMMETPHS, CABUT TOYKHU 110
napaaenbHON ITpsMoit

9.02

61

CrBur 1o HenapauIeTbHON TPSIMOH,
HU3MEHEHHUE PACCTOSIHUI

13.02

62

Kounrpoabhas padora "B3anmHuoe
pacnoJ/io:keHue NpsiMbIX M IJI0CKOCTel
B IIpoCTpaHCTBE"

13.02

63

[ToBTOpeHue: yron Mexay NpsIMbIMH Ha
IUIOCKOCTH, TPUTOHOMETPUS B
MIPOU3BOJIBHOM TPEYTr'ONIbHUKE, TEOpeMa
KOCHHYCOB

16.02




64

[ToBTOpEHUE: yroa MexXIy
CKPELUBAOLIIMUCS NPSIMBIMU B
MIPOCTPaHCTBE

20.02

65

I'eoMerpuueckue METObI BHIYUCIICHHUS
yrila MKy IPSIMbIMH B
MHOI'OI'PaHHUKaX

20.02

66

JByrpannsiii yroa. CBOMCTBO THHEHHBIX
YIJIOB ABYT'PAHHOTO yIia

23.02

67

IleprieHIUKYIISIPHBIE JIOCKOCTH.
CBoiicTBa B3aUMHO HEPIEHINKYJISIPHBIX
IUIOCKOCTEN

27.02

68

IIpu3Hak nepresuKyIspHOCTH
IJIOCKOCTEN; TeOpeMa O IPSIMOM
IIEpECEUEHHUs IBYX IIOCKOCTEN
HepIeHIUKYIISIPHBIX TPEThel IIOCKOCTH

27.02

69

[IpssmMoyTonbHEIN apaieNenunen; Kyo;
M3MEpEeHHs, CBOWCTBA IPSIMOYTOJIBHOTO
rapasiesnenumena

1.03

70

Teopema o araroHaTy MPSMOYTOIBEHOTO
TTapajuIeyeIuIIeia U CIICICTBHE U3 Heé

5.03

71

CrepeomeTpudecKkre U MpUKIIaIHbIe
3a/1a4, CBSA3aHHBIE CO B3AMHBIM
pPactoiIoKeHUEM TPSMBIX U TUIOCKOCTH

5.03

72

[ToBTOpEHHE: CKpeNMBaIOIINECs
IpsIMBbIE, TTApAJUIETbHBIC IUIOCKOCTH B
CTaH/IaPTHBIX MHOTOI'PaHHUKAX

12.03

73

Hapa napauICJIbHBIX IUIOCKOCTEH Ha
CKPCIIUBAKOIIUXCA MMPAMBIX, PACCTOAHUC
MCKAY CKPCIIUBAKOIUMUCA MTPSAMBIMU B
MPOCTBIX CUTyallHUAX

12.03

74

Paccrosnaue or Touku J0 IIIIOCKOCTH,

15.03




pPacCcToAHuC OT HpHMOfI J0 IINIIOCKOCTHU

Brruncnenune paccTosHUN MEXIY
CKPELUBAIOLIUMUCS MIPSIMBIMU C

75 . 19.03
IIOMOILBIO MEPIEHANKYIIIPHON
IJTOCKOCTH
TpéxrpaHHbIi yroji, HEPABEHCTBA JUIS
TpeXrpaHHbIX yrioB. Teopema

76 pexrp yr p 19.03
[Mudaropa, TeopeMbl KOCUHYCOB U
CHUHYCOB JUIsl TPEXTPAHHOIO YIJIa
DneMeHTHI c(HEepUIECKO TeOMETPUH:

27 ep p 22.03
Teo/Ie3nIeCKHe TUHUN Ha 3eMIie
KonTpoabHasi padora " Yriabl u

78 POIBHAN P 2.04
paccTosIHUA
CucreMaTu3anys 3HAHAN

79 " " 2.04

MHOTrOrpaHHUK U €ro 3JeMEHTHI

ITupamupga. Buaer nupamu.

80 P P 5.04
IIpaBunbHasg nupamMuga

81 ITpusma. IIpsimast U HaKJIOHHAS TPU3MBIL. 9.04
IIpaBunbHas IpU3Ma '
ITpsvoit mapamienenumne,

82 P pat 9.04
MIPSIMOYTONMBHBIN MapaJuIeNnenumesn, Kyo
Brinykiibie MHOrOrpaHHUKH. Teopema

83 Pt P P 12.04
Oiinepa
Brinykisie MHOrorpanauku. Teopema

84 Olinepa. IIpaBunbHbIE 1 16.04
MTONTYTIPaBUIIbHBIE MHOTOTPaHHUKH
KonTposabhas padora

85 P P 16.04
"MHoOrorpanHuku"
[lonsiTre BekTOpa Ha IIIOCKOCTH U B

86 P 19.04

MPOCTPAHCTBE




87 CyMMa BEKTOpOB 1 23.04
88 Pa3znocTh BeKTOpOB 1 23.04
89 [IpaBwiio mapaienenumneaa 1 26.04
90 YMHOKEHHE BEKTOpa Ha YHCIIO0 1 27.04
Pasnoxenue BekTopa mo 6asucy Tpéx
91 BEKTOPOB, HE JISKAIUX B OTHOU 1 30.04
TUIOCKOCTH
92 CkanspHoe npov3BeieHue 1 30.05
93 iggtzj;gzlzlseyma MEX]y BEKTOpaMH B 1 3.05
94 [IpocTetimme 3aga4un ¢ BEKTOpaMu 1 7.05
95 [IpocTetimme 3aga4un ¢ BEKTOpaMu 1 7.05
96 [IpocTetimme 3aga4un ¢ BEKTOpaMu 1 10.05
97 IIpocreiimme 3agaun ¢ BEKTOpaMu 1 14.05
98 O06o0011eHe U cCCTeMaTH3aIHs 3HAHUH 1 14.05
99 O06o0011eHe U cCCTeMaTH3aIHs 3HAHUH 1 17.05
100 HroroBasi KOHTPOJIbHAsA padoTa 1 21.05
101 HroroBasi KOHTPOJIbHAsK padoTa 1 21.05
102 O06o01IeHNE U cCHCTEMAaTH3AIMS 3HAHUH 1 24.05
OBHIEE KOJIMYECTBO YACOB I10 102

[MTPOI'PAMME




11 KUIACC

KoanuecTBo 4acos DJ1eKTPOHHbIE
Ne Jara nudposbie
Tema ypoka KonTpoabnbie | IlpakTnueckue
n/n Bcero H3yveHusi | oOpa3oBaTeJbHbIE
padoThI padoThI
pecypcsl
1 [ToBTOpenue Tems! "KoopanHaThel BEKTOpa Ha 1
IIJIOCKOCTH U B IIpOCTpaHcTBe"
) [ToBTOpenue Tems! "CxkanspHoe 1
MIPOM3BEJIEHNE BEKTOPOB"
3 [ToBTOpenue Tems! "Brrancienue yria 1
MEX]Ty BEKTOPaMH B ITPOCTPaHCTBE"
4 [ToBTOpenue Temb! "YpaBHEHNE IPSIMOH, 1
MIPOXOIAIIEH Yepe3 IBE TOUKH"
5 YpaBHeHHE IJIOCKOCTH, HOpMaJlb, ypaBHEHUE 1
IUIOCKOCTH B OTPE3Kax
6 YpaBHEHHE IIJIOCKOCTH, HOPMaJlb, ypaBHEHHUE 1
IUIOCKOCTH B OTPE3Kax
7 BekTopHoe npoun3sBenecHne 1
8 JIuHelinble HEpaBEHCTBA, JIMHEWHOE 1
[IPOrpaMMHUPOBaHHE
9 JIuHelinbie HEpaBEeHCTBA, JIMHEWHOE 1
[IPOrpaMMHUpPOBaHHE
10 AHanuTHYeCcKue METOpI pacuéra yria 1
MEXKIY NPSMBIMH B MHOTOTPAaHHUKAX
1 AHanuTHYeCKuEe METOpbI pacuéra yria 1
MEXKAY IJIOCKOCTSIMH B MHOT'OTPaHHUKAaX
12 dopmyna paccTOSHUS OT TOUKH JI0 1
IUIOCKOCTH B KOOPAMHATAX
13 Haxoxnenue pacCTOsHUHI OT TOYKH JI0 1




IIJIOCKOCTHU B Ky0Oe

Haxoxnenue paccTossHUM OT TOUKH 10

14 IUIOCKOCTH B IPABUJILHOM MUpaMuie

15 KontponbHas pabora "AHanuTryeckas
reomerpus”

16 CedeHysi MHOTOTPAaHHHUKOB: CTaHAAPTHBIC
MHOTOTPaHHUKH

17 CeueHust MHOTOTPaHHHUKOB: METOJI CTIEJIOB
CedeHysi MHOTOTPAaHHHUKOB: CTaH/IAPTHBIE

18 IJIOCKOCTH, TIEpECEeUeH sl MPSIMBIX U
IJIOCKOCTEN

19 [TapaynenpHBIE MPSAMBIE U TNIOCKOCTH:
napaJuielbHbIe CEIeHNS

20 [TapaynenpHBIE MPSAMBIE U TNIOCKOCTH:
pacuér OTHOIICHU I

21 [TapannenbHble IPSAMbIE U MIJIOCKOCTH: YTJIBI
MEKIY CKpEIIUBAIOLIIMMUCS MPSIMBIMU
[lepnieH quKyIsIpHBIE NIPSIMBIE U TJIOCKOCTH:

99 CTaHJApPTHbIC Hapbl NEPIEHANKYIIIPHBIX
IUIOCKOCTEH U MPSIMBIX, CHMMETPUH
MHOTOTPaHHUKOB

93 [lepnieH qUKyIIsIpHBIE IPSIMBIE U TUIOCKOCTH:
TEopeMa O TPexX MePIEHANKYIIAPax

24 [lepnien quKysIpHBIE IPSIMBIE U TJIOCKOCTH:
BBIYMCIICHNS JJIMH B MHOTOIPaHHUKAX
IloBTOpenue: muomagM MHOTOYTrONbHUKOB,

25 (hopMymBI TS TUIOMIAIEH, COOOpaKEHUS
nonoous

26 IloBTOpeHue: momaI MHOTOYTOIBHUKOB,

(dhopMyIIBI 17151 TIOMIAeH, COOOpaKeHUs




nonoous

27

IToBTOpEHHME: TTOIIAH MHOTOYTOBHUKOB,
(hopMyJIBI IS TUIOIIAJICH, COOOpaKEHUS
moo0ous

28

[Tnomaau cedeHnii MHOTOIPAaHHHUKOR:
TUIONIA/IM IOBEPXHOCTEH, pa3pe3aHus Ha
4acTH, COOOpaXKeHHs 000U

29

ITnomaan cedeHnii MHOTOIPAaHHHUKOB:
TUIONIA I TOBEPXHOCTEH, pa3pe3aHus Ha
4acTH, COOOPaKEeHUs 000U

30

Kontponbhas padora "[loBTopenue:
MHOTOT'PaHHHKH, CEICHIS MHOTOTPaHHUKOB"

31

O06BeM Tena. O0beM MPSIMOYTOIILHOTO
napasuienenuena

32

3amaun 00 yIBOCHHUH Ky0a, 0 KBaapaType
Ky0a; 0 TPUCEKITUN yTiia

33

CrepeoMerpruecKie 3a1a9u, CBI3aHHBIE C
00BEMOM TIPSIMOYTOIHBHOT'O
napasuienenumnena

34

[Ipuknagaeie 3a1a49u, CBI3aHHEIC C
BBIYHCIICHHEM 00bEMa MPSIMOYTOIFHOTO
rapasuieseIuIe1a

35

OO0BEM PAMOI TPU3MBI

36

CrepeomerpruecKue 3aauu, CBI3aHHbIC C
BBIYMCIICHHEM 00BEMOB MPSAMOI PU3MBI

37

[Ipuknanneie 3aa4u, CBSI3aHHBIE ¢ 00BEMOM
NPSIMOU PU3MBI

38

Brruucnenrne 00bEMOB Tel ¢ TOMOIIBIO
onpenenéHHoro uaTerpana. O0bpEm
HAaKJIOHHOW MPU3MBI




Brruncinenne 00bEMOB TeJI C IIOMOIIBIO

39 omnpenenéunoro uaTerpana. O0bém
MUPAMUJIBI

40 ®opmyna o6béMa nupamusl. OTHOIIEHHE
00bEMOB MTUPaMUJI C OOIIUM YIIIOM

41 dopmyna o6béMa nupamusl. OTHOIIEHHE
00bEMOB MTUPaMUJI C OOIIUM YIIIOM

42 CrepeoMeTpruecKue 3aa9u, CBSI3aHHbBIE C
00bEMaMH HAKIIOHHOW TTPU3MBI

43 CrepeoMeTpruecKue 3a1a9u, CBSI3aHHbBIE C
00bEMaMU MTUPaMUIBI
[Ipuknagasie 3amaun mo Teme "O0bEMBI

44 Ten", CBI3aHHBIE C 00HEMOM HAKJIOHHON
TIPH3MBI

45 [Ipuknagaeie 3agaun mo Teme "O0bEMBI
Ten", CBI3aHHbBIC ¢ 00BEMOM THUPAMUIBI

46 [IpumeHenue 00bEMOB. Brruncienue
PacCTOSIHUS 10 TIIIOCKOCTH

47 Kontponsuas padora "O0BEM
MHOTOTpaHHHKA"
[y apryeckast MOBEPXHOCTD,

48 o0pa3yroIue MUIHHAPHYECKOH
MIOBEPXHOCTH

49 Hunuuap. [psmoii kpyroBoil HUIUHID.
[Trormaab NOBEPXHOCTH IMIMHAPA

50 Konnueckas HoBepXHOCTh, 00pa3yromme
KOHUYeCcKOM noepxHocTu. Konyc

51 CeueHne KOHyca IIIOCKOCTBIO,
napauIelIbHON TUIOCKOCTH OCHOBAHUS

52 YceuénHurblil KoHYyC. M300paxkeHre KOHYCOB U




yceu EHHBIX KOHYCOB

[Tnormans GOKOBOV MOBEPXHOCTH U TTOTHOU

53 MMOBEPXHOCTH KOHYCa

54 [Tnorans OOKOBOM MOBEPXHOCTH U TTOTHOU
MOBEPXHOCTH KOHYCa
CrepeoMerpruecKue 3aJau Ha

55 JIOKa3aTeIbCTBO U BBIUHCIICHHUE,
MOCTPOEHUEM CEUECHUM LIMIMHAPA, KOHYCa
Crepeomerprueckue 3aauu Ha

56 JI0KA3aTeIbCTBO M BBIYNCIICHHE,
MOCTPOEHUEM CEUECHUM LIMIMHPA, KOHYCa

57 IIpuxnanaHble 3ajja4u, CBA3aHHBIE C
IUJINHIPOM

58 IIpuxnangHble 3ajja4u, CBA3aHHBIE C
MUIMHAPOM

59 Cdepa u 1map
[epeceuenune cdepsl 1 mapa ¢ MIOCKOCTHIO.

60 Kacanue mapa u cdepsl m10ckocThio. Bua u
n300pakeHre mapa
Iepeceuenne chepsl 1 mapa ¢ MIOCKOCTHIO.

61 Kacanue mapa u cdepsl rockocteio. Bum u
n300pakeHre mapa

62 VYpasnaenue cdepsl. [Lmomans chepst u e€
yacTen

63 Cummertpus cdepsl 1 mapa
CrepeomeTprdeckre 3aa9d Ha

64 JIOKa3aTeNbCTBO U BBIYUCIICHUE, CBSI3aHHBIC
co cepoit u mapom, MOCTPOCHUEM UX
CCUCHUH TUTOCKOCTHIO

65 CrepeomeTpuueckre 3aJa4ud Ha




JI0Ka3aTeIbLCTBO M BBIUKCIICHUE, CBI3aHHBIC
co cepoil u mapom, MOCTPOSHUEM UX
CCUEHHUN IIJIOCKOCTBIO

[Ipuknanueie 3a1a4u, CBsI3aHHBIE CO chepoit

66
U apoM
[ToBTOpEeHHe: OKPY)KHOCTH Ha MIIOCKOCTH,

67 BBIYHUCIIEHHS B OKPY>KHOCTH, CTaHIAPTHEIE
no00ust

68 Pa3nnynble KOMOMHALIMY TEJ BPAILICHUS U
MHOTI'OT'paHHHKOB

69 3amaum o Teme "Tena U MOBEPXHOCTH
BpareHus"

70 3amaum o Teme "Tena U MOBEPXHOCTH
BpareHus"

71 KonTponbHas padora "Tena u oBepXHOCTH
BpameHus"

79 O0béM nmmmuHIpa. Teopema 00 00BEMeE
HPSIMOTO LIMJINHAPA

73 Beruucnenre 00bEMOB Tel ¢ TOMOIIBIO
orpenenéHHoro narerpana. O6péM KoHyca

74 [Tmomaa; 60KOBOI M TTOTHON MTOBEPXHOCTH
KOHYCa

75 CrepeomerpruecKue 3aauu, CBI3aHHbIC C
BBIUMCIICHHEM 00BEMOB LIMIIMHPA, KOHYyCa

76 [Ipuxmmanasie 3aqauun mo Teme "OO0bEMEI 1
IJTOLIAN TTOBEpXHOCTEH Ten"
O0BéM 1mapa u maposoro cexkropa. Teopema

77 00 o0béme mmrapa. [Imomane chepsl.

CTepeOMeTpI/I‘ICCKI/Ie 3aaa4u, CBA3aHHBIC C
BBIUHCIIEHHEM 00HEMOB mapa, mapoBoro




CCIrMCHTA U IIapOBOr0 CEKTOpa

78

[Mpuknanueie 3agaun o Teme "O0bEMBI
Ten", cBsi3aHHbIE ¢ 00BEMOM IIapa u
I0Ma b0 chepbl. COOTHOIIECHUS MEX Y
ILJIOMIAIIMU TIOBEPXHOCTEH 1 00BhEMaMu
MMOXOOHBIX TN

79

[TomoOHBIE TeNa B MPOCTPAHCTRE.
N3menenune o0bEma npu moA00uH.
CrepeoMeTpHUECKHE 3aIa4H, CBA3aHHBIC C
BBIYHMCIICHUEM 00BbEMOB TEJ U ILIOMIAAeH
IIOBEPXHOCTEN

80

Kontponbhas padora "[Tnomanu
[TOBEPXHOCTH U O0BEMBI KPYIJIBIX Te"

81

JBmxenns npoctpancTBa. OTOOpaKeHUS.
JlBrokeHus 1 paBeHCTBO ¢duryp. Oommue
CBOICTBA ABM)KCHUI

82

Bubl nBukeHU: mapaiinenbHbIi IEpeHoc,
LEHTpaIbHAsI CHMMETPHS, 3epKaIbHAas
CUMMETPHSI, TIOBOPOT BOKPYT MPSIMOI

83

IIpeobpazoBanmst momgoowms. [Ipsmas u cdepa
Diinepa

84

I'eomeTpudeckue 3a1aun Ha TPUMEHEHUE
JIBYDKCHHUS

85

KonTponsnas padora "Bektopsr B
npoctpaHcTae"

86

O6o6maromiee moBTopenue 11 moHATHIA 1
MeToa0B Kypca reomerpun 10—11 knaccos,
cucremaTuzauus 3HaHui: "IlapannenbHoCTh
NPSIMBIX U IJIOCKOCTEHN B MpocTpaHCTBE"

87

O6o06maromiee moBTopenue 11 moHATHIA 1
MeTOoJ10B Kypca reomerpuu 10—11 kmaccos,




cucremMaTuzanus 3HaHui: "BekTopsl B
npocTpaHcTae"

88

O6o0matomiee mopTopeHue 11 noHsTHi 1
MeTo10B Kypca reomerpuu 10—11 kmaccos,
cucTemMaTu3anus 3HaHui: "BekTopsl B
npocTpaHcTse"

89

O6o06matomiee mopropenue 11 moHsTHI 1
MeTo10B Kypca reomerpuu 10-11 kmaccos,
cucremarusanug 3Hauuii: "OobeM
MHOTOI'paHHUKA"

90

O6o6maromiee mopropenue 11 moHATHIA 1
MeToq10B Kypca reomerpuu 10—11 kmaccos,
cucreMaru3anysa 3HaHU: "O0BeM
MHOTOI'paHHUKa"

91

Oo6o6mmaroree moBropenue 11 mousTHi U
MeTo10B Kypca reomerpuu 10—11 kimaccos,
cucremartuzanus 3Hanwit: "[lmomann
[TOBEPXHOCTH M O0BEMBI KPYIJIBIX Te"

92

Oo6o6maroree moropenne 11 mousATHH U
MeToq10B Kypca reomerpuu 10—11 kmaccos,
cucremaruzanus 3HaHwit: "[Lmomann
MTOBEPXHOCTH U O0BEMBI KPYTIIBIX Tem"

93

Wrorosas koHTponbHas pabora

94

Wrorosas koHTponbHas padora

95

[ToBTOpeHue, 0600MEeHNe U CHCTEMAaTH3AITUS
3HAHHUH

96

Hcropus pa3BUTHS cTEpEOMETPUN KaK HAYKH
U e€ PoJib B pa3BUTHH COBPEMEHHBIX
WH)XEHEPHBIX U KOMIBIOTEPHBIX TEXHOIOTHH

97

Hcropus pa3BUTHS cTEpEOMETPUN KaK HAYKH
U €€ poib B pa3BUTUN COBPEMEHHBIX




HUHXXCHCPHBIX U KOMIIBIOTCPHBIX TEXHOJIOT UM

98

WcTopust pa3BuTHs CTEpEOMETPUN KaK HAyKU
U €€ poJib B PA3BUTUU COBPEMEHHBIX
HWHXXEHEPHBIX U KOMITbIOTEPHBIX TEXHOJIOTUH

99

Hcropus pa3BUTHS CTEPEOMETPUU KaK HAYKH
U €€ poJib B Pa3BUTUU COBPEMEHHBIX
WH)XEHEPHBIX M KOMITBIOTEPHBIX TEXHOJIOT UM

100

Hcropus pa3BUTHS CTEPEOMETPUN KaK HAYKH
U €€ poJib B Pa3BUTHUH COBPEMEHHBIX
WH)XEHEPHBIX M KOMITBIOTEPHBIX TEXHOJIOT UM

101

Hcropus pa3BUTHS CTEPEOMETPUN KaK HAYKH
U €€ poJib B Pa3BUTHUU COBPEMEHHBIX
WH)XCHEPHBIX ¥ KOMITBIOTEPHBIX TEXHOJIOT UM

102

Hcropust pa3Buths cTepeoMeTprn KaK HaAyKH
U €€ poib B pa3BUTUU COBPEMEHHBIX
MHXCHEPHBIX U KOMITBIOTEPHBIX TEXHOJIIOTUI

OBHIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

102







YYEBHO-METOJANYECKOE OBECIIEYEHUE OBPA3OBATEJIBHOT'O ITPOIECCA
OBA3BATEJIBHBIE YYEBHBIE MATEPUAJIBI VIS YYEHUKA

* Maremaruka: anreOpa ¥ Hayajla MaTeMaTHIECKOro aHaiu3a, reomerpus, 10 knacc/ Koszmos B.B.,

Hukutun A.A., bennonocos B.C. u apyrue; nox penakiueii Kosnosa B.B. u Hukutuna A.A., O01mecTBo

C OrpaHUYCHHON OTBETCTBEHHOCTHIO «PyccKoe cloBO - yueOHUK

METOANYECKHUE MATEPHUAJIBI AJIS1 YUUTEJIS

INMUPPOBBIE OBPA30BATEJIBHBIE PECYPCBHI U PECYPCbBI CETU UHTEPHET :
http://school-collection.edu.ru

ttp://wmolow.edu.ru

http://fcior.edu.ru

http://fcior.edu.ru

http://www.numbernut.com/

http://www.math.ru

http://www.int.ru






