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HNOSACHUTEJIBHAS 3AIIMCKA

['eomeTpus siBnseTCst OMHUM U3 0a30BBIX KypCOB Ha YPOBHE CPETHETO OOIIETo
oOpa3oBaHus, TaKk KaKk OOECIEeYuBaeT BO3MOXHOCTb W3YUYECHHS JUCHUIUIAH
€CTEeCTBCHHO-HAYUYHON HAIPaBICHHOCTH M MPEIMETOB TyMaHUTAPHOIO IIHMKJIA.
[lockonbky  JIOTMYECKOE  MBIIUIEHUE,  (QopMHUpyeMOe TpU  HU3YYCHUHU
00y4JaromuMHCsl TTOHATUMHBIX OCHOB T€OMETPHUH, MPU JI0KA3ATEIbCTBE TEOPEM U
TIOCTPOCHHMH IETIOYKH JIOTUYECKUX YTBEPKACHUH MPHU PEIICHUH T€OMETPUICCKUX
3aJlady, yMCHHE BBIJIBUTaTh H OINPOBEPraTh THUIOTE3bl HEMOCPEICTBEHHO
UCIIOJIB3YIOTCSl TIPU PEIICHUH 3aJ]lad €CTECTBEHHO-HAYYHOr'O ITUKJIA, B YACTHOCTHU
bu3nUecKux 3aaad.

Ienb ocBoeHUs MporpaMmbl yueOHOTO Kypca «['eomeTpus» Ha yriayoJIEHHOM
YpPOBHE — pa3BUTHE WHIUBUAYAJIBHBIX CIIOCOOHOCTEW OOydJaromuxcs IMpu
W3YYEHUU T'eOMETPHUHU, KaK COCTABJISIONICH MpeaMeTHON obnactu «MaremaTuka u
uHpopMaTuka»  depe3  OoOecleueHHe  BO3MOXXHOCTH  NPUOOpPETEHUS U
UCIIOJIB30BaHUS  OoJjiee TIyOOKMX TE€OMETPUYECKHMX 3HAHMM | JICHCTBUM,
crienu(PUIHBIX TEOMETPHUH, U HEOOXOIUMBIX JIJII YCIIEUTHOTO MPO(eCCHOHATIBHOTO
o0pa3oBaHUs, CBA3aHHOTO C UCIIOIb30BAaHUEM MATEMATHUKH.

[IpuopuTeTHRIMU 3a7auyaMHU Kypca TEOMETPUHM Ha YriyOJIEHHOM YpPOBHE,
PACHIUPSIOIMIMMH ¥ YCHIMBAIOIINMHI KypC 0a30BOT0 YPOBHS, SIBJSIOTCS:

pacuIipeHre MpeICTaBICHUsI 0 TeOMETPUN KaK YaCTH MHUPOBOM KYJIbTYPHI U
dbopMupoBaHUE OCO3HAHMS B3aUMOCBSI3U T€OMETPUH C OKPYKAIOIIUM MHPOM;

dbopMupoBaHUE TIPEACTABICHUS O MPOCTPAHCTBEHHBIX (Qurypax Kak o
BOXHEHUIIMX MAaTeMaTHYSCKHX MOJIEIAX, TO3BOJSIONIMX OINUCHIBATH M HM3y4YaTh
pasHbIC ABJICHUS OKPY’KAIOIIETO MUPA, 3HAHUE MTOHATUHHOTO arllapaTta 1o pas3aeity
«CrtepeomeTpusi» yueOHOro Kypca reoMeTpuu;

dbopmupoBaHue YMEHHUS BJIaJIETh OCHOBHBIMH MTOHSTHSIMU 0
MIPOCTPAHCTBEHHBIX ()UTypaX M HMX OCHOBHBIMH CBOWCTBAMH, 3HAHUE TEOPEM,
dbopMyT M yMEHHE HX NPUMEHSATH, YMEHHS JIOKa3bIBaTh TECOPEMBbI M HAXOJUTh

HCCTAaHOAaPTHBIC CITOCOOBI pCUICHUA 3ada4,



dbopMupoBaHUE yMEHHUS paclo3HaBaTh HA YEPTEkKaX, MOJACISIX U B peallbHOM
MHUpE MHOTOTPaHHUKU M Tela BpalleHUs, KOHCTPYUPOBATh T'€OMETPUUYECKHUE
MOJIEIIH;

dbopMupoBaHuEe MOHUMAHUS BO3MOXXHOCTH aKCHMOMAaTHUYECKOTO IMOCTPOCHUS
MaTeMaTH4YeCKUX Teopui, (GopMHpOBaHUE MMOHUMAHUS POJIM AKCUOMATUKHU TPHU
MPOBEACHUU PACCYKICHUN,

dbopMupoBaHue YMEHHs BIAJeTh METOJAMHU J0Ka3aTeJIbCTB U aJTOPUTMOB
pelieHus, yMEHUsT UX TPUMEHATh, MPOBOJAUTH JOKa3aTeIbHbIE PACCYXKIACHUS B
X0/ PEIIeHUs CTEPEOMETPUUECKUX 3a/1a4 1 3a/1a4 C MPAKTUYECKUM COJICPIKAHUEM,
dbopMupoBaHuE TMPEACTABICHUS O HEOOXOJUMOCTH  JOKA3aTeNbCTB  MPH
000CHOBaHMHM MaTeMAaTHYECKUX YTBEPKICHHUI U POJIM AKCUOMATUKHU B MIPOBEJICHUU
JEYKTUBHBIX PACCYKICHH;

pa3BUTHE U COBEPIICHCTBOBAHUE WHTEIJICKTYaJbHBIX U  TBOPUYECKUX
CIocoOHOCTEN 00y4YaromMXCs, MO3HABATEILHOW aKTUBHOCTH, MCCIEI0BATEIBCKUX
YMEHUW, KPUTUYHOCTH MBILIJIEHUS, HHTEpeca K U3yUYEHHUIO TEOMETPHH;

dbopMupoBaHue (PYHKIIMOHATILHON TPAMOTHOCTH, PEJIEBAHTHOW TE€OMETPHH:
YMEHHSI PACIO3HABaTh MPOSABICHUS TE€OMETPUUYECKUX TOHSATUNA, OOBEKTOB H
3aKOHOMEPHOCTEN B pEAIbHBIX KU3HEHHBIX CUTYalUUSX U MPU U3YYEHUU OPYTUX
y4eOHBIX MPEAMETOB, TMPOSIBJICHUS 3aBUCUMOCTEM U  3aKOHOMEPHOCTEH,
MOJENHUPOBAHUS PEAbHBIX CHUTyallud, HCCIEAOBAaHUSA IOCTPOCHHBIX MOJEINEH,
MHTEPIPETALNUN TOTYYEHHBIX PE3YIbTATOB.

OCHOBHBIMH COJIEP)KATEILHBIMHU JIMHUSAMH y4eOHOro Kypca «l'eomerpus» B
10-11 xmaccax sBuswoTcs: «lIpsiMble W IUIOCKOCTH B TPOCTPAHCTBER,
«MuororpanHukn», «Tema BpameHus», «BekToppl H  KOOpPAWHATHl B
MIPOCTPAHCTBEY, «/[BM>KEHUS B IPOCTPAHCTBE.

ChopmymupoBannoe Bo DPI'OC COO TtpebOoBaHWE «YMETh OINEPUPOBATH
MOHSATUSAMUY», PEIECBAHTHBIMM T€OMETPUM HA YIIIYOJIEHHOM YpPOBHE OOY4YEHHS B
10-11 xmaccax, OTHOCHUTCS KO BCEM COJCpPKATEIbHBIM JUHUSIM Y4eOHOTO Kypca, a

dbopMupoBaHUE JIOTUYECKUX YMEHUM  pachpenensiercs He  TOJbKO IO



coJiep KaTesIbHbIM JIMHUSM, HO U 110 rogam oOyuenusd. Coaep:kaHnue oOpa3oBaHMs,
COOTBETCTBYIOIIIEE MPEIMETHBIM pe3yibTaTaM ocBoeHus DenepanbHoil paboueit
MPOrpaMMbl, paclpeleiaEHHbIM IO rojaM OOy4YeHHMs, CTPYKTYpUPOBAHO TaKUM
o0pa3oM, 4T0Obl KO BCEM OCHOBHBIM, IPUHIMIHAIBHBIM BOMpPOCaM O0ydaroIuecs
oOpamiaiucb ~ HEOJHOKPATHO. ODTO  TMO3BOJISIET OPraHU30BaTh  OBJAJCHHE
reOMETPUUYECKUMU MOHATUSMU U HaBBIKAMU MOCJIEIOBATENBHO U MOCTYNATEIBHO, C
cOOJII0/IEHNEM MPUHIIAIA TIPEEMCTBEHHOCTH, & HOBbIE 3HAHUS BKJIIOYATh B OOLIYIO
CUCTEMY F'€OMETPUYECKUX MPECTaBICHUN 00y4arouIuXxcsl, paclupsis U yriryouss
e€, o0pa3ys NPOYHbIE MHOKECTBEHHBIE CBSI3H.

[lepexona kK U3y4eHUIO TEOMETPUU Ha YIITyOJIEHHOM YPOBHE MO3BOJISET:

co3gaTh  ycinoBus g AuddepeHuuanuu  O0ydeHHs,  MOCTPOEHUS
UHAUBUAYATbHBIX 00pa30BaTeNIbHBIX MPOrpaMM, OOECHeYuTh YriIyOnEHHOE
U3y4YeHHE TeOMETPUU KaK COCTABIISIIONIEH yueOHoro npeamera «MareMaTtukay;,

MOJITOTOBUTHh OOYYAIOMIMXCA K MPOJOJDKEHUIO HM3YYEHHS] MATEMATUKH C
yu€ToM BbIOOpa Oyaymied mnpodeccuu, obecrieunBas MPEEMCTBEHHOCTb MEXIY
o0muM u npodeccuoHaIbHBIM 00pa30BaHUEM.

Ha wusyuenue ydeOHOro Kypca «l'eomeTpusi» Ha YIIIYOJIEHHOM YpOBHE
orBoautcs 204 gaca: B 10 xmacce — 102 yaca (3 gaca B Heneno), B 11 kinacce — 102
yaca (3 yaca B HEJIEIO).

COJAEP)KAHUE OBYUEHUS

10 KITIACC

IIpsiMbIe ¥ IJIOCKOCTH B POCTPAHCTBE

OcHOBHBIE  TOHATHS ~ cTepeomMeTpuH. Touka, IpsiMas, IUIOCKOCTb,
npoctpaHcTBO. [loHsATHE 00 aKCHOMAaTUYECKOM IIOCTPOEHUH CTEPEOMETPHH:
AKCHOMBI CTEPEOMETPUH U CIEACTBUS U3 HUX.

B3aumMHOE pacnosjokeHue MpsMbIX B IPOCTPAHCTBE: IEpPECEKAIOIINECS,
napajjieNbHble M CKpEIIMBAIOIIMEcs MpsiMble. [Ipu3HAKM CKpEIMBAIOIINXCS
npsiMbiX. [lapamienbHOCTh NPSIMBIX U IJIOCKOCTEN B IPOCTPAHCTBE: MapalljieiabHbIe

MPSIMBIE B POCTPAHCTBE, MAPAILICIIBHOCTD TPEX MPAMBIX, HAaPAIEIbHOCTD NPSIMON



n 1iockoctd. [lapamnenbHoe M UEHTPAJIbHOE MPOEKTUPOBAHUE, H300pa’KeHUe
¢uryp. OCHOBHBIE CBOWICTBa MapajuIeIbHOIO NpOoeKTHpoBaHus. M3o0pakeHue
¢uryp B mapasjuieqbHON MPOEKUUHU. YTIIBI C COHANPABICHHBIMU CTOPOHAMM, YTOJI
MEXKIy NpsSMBIMH B IIpocTpaHcTBE. [lapamnenpbHOCTh MIIOCKOCTEN: MapaylieabHbIe
IIJIOCKOCTH, CBOWCTBA IapajjieabHbIX IIJIOCKOCTEMN. IIpocreiimme
MPOCTPAaHCTBEHHbIE (QUIypbl Ha IJIOCKOCTH: TETpa’lp, Mapajuiesenune,
MIOCTPOCHUE CEYCHUM.

[lepneHAUKyJIAPHOCTh NPSIMOM M IIOCKOCTU: MEPHEHAUKYISPHBIE NIPSMBIE B
IPOCTPAHCTBE, MPAMBIE MAPAJUIENbHBIE W NEPHNEHAUKYJISPHBIE K IUIOCKOCTH,
OPU3HAK MEPNEHAUKYISIPHOCTH MPSMOA U IUIOCKOCTH, TEOpeMa O MpsAMOM
NEPIEHIUKYISPHON MIJIOCKOCTH. OpToronanpHoE IPOEKTUPOBAHHUE.
IlepneHAUKYIISIp U HAKJIOHHBIE: PACCTOSIHUE OT TOYKHU JI0 MJIOCKOCTH, PACCTOSIHUE
OT  TOpsMOM 1O  TUIOCKOCTH,  MpOeKIus  QuUrypsl Ha  IJIOCKOCTb.
[leprieHAUKYISIPHOCT  IUIOCKOCTEM:  MPU3HAK  IEPHEHAUKYJSPHOCTH  JIBYX
wiockocren. Teopema 0 TpEX NepIEeHAUKYIIIpax.

YIiael B OPOCTPAHCTBE: Yroa MEXAy NPsIMOM U IUIOCKOCTBIO, JBYI'PaHHBIN
yroJl, JINHENHBIA yrojl IBYTPAHHOIO yria. TpEéXrpaHHbIM U MHOTOTPAaHHBIE YIJIBL.
CBoiicTBa IUIOCKMX YIVIOB MHOTOrpaHHOro yria. CBOHCTBa IJIOCKMX U
JABYI'PaHHBIX YIJIOB TPEXTPAHHOIO yrya. TeopeMbl KOCUHYCOB M CHUHYCOB JUIA
TPEXTPAHHOTO YIJIA.

MHoOrorpaHHuKH

Buael MHOrorpaHHukoB, pa3BépTka MHOrorpansHuka. lIpusma: n-yronpnHas
npu3Ma, psiMasi ¥ HaKJIOHHAs TTPU3MBbI, OOKOBasi M MOJTHAS MOBEPXHOCTH MPU3MBI.
[Tapamnenenunen, nOPSAMOYIOJbHBIM — MapajuleNIeNUIIEl W €ro  CBOWCTBA.
Kparuaiimue mnyTd Ha TOBEPXHOCTH MHOTOrpaHHuka. Teopema OJiinepa.
[IpoctpanctBennas Tteopema Iludaropa. Ilupammma: n-yronapHas mnHupamMuna,
npaBuUiibHasE W yceu€éHHas nupamuabl. CBoiicTBa péOep U OOKOBBIX TIpaHel
MPaBWIBHOM nupaMuibl. [IpaBUIbHBIE MHOTOTPAHHUKM: NMPABWUJIBHAS MOpU3Ma U

MpaBWIbHAS MHPAMUJA, NpPaBWIbHAs TPEYroJibHAs MNHPAMUJIA W MPaBUIbHBIN



TeTpa’sp, Kyo0. IlpencraBneHue o NOpaBUIBHBIX MHOIOTPAHHUKAX: OKTadIp,
NOAEKadAP U UKOCAP.

Boluncnenue 5S1€MEHTOB MHOTOTPAaHHUKOB: pEOpa, AWAroHalnu, YIJIbL.
[Inomaas OOKOBOM MOBEPXHOCTM M TIOJHON MOBEPXHOCTH MPSMON MPHU3MBI,
IUIOAAb OCHOBaHUM, TeopeMa O OOKOBOM MOBEPXHOCTH MPSAMON MPU3MBI.
[Inomaas OOKOBOM TMOBEPXHOCTHM U TOBEPXHOCTH NPABWIBHOW MNUPAMUIBbI,
TeopemMa O IUIOAAN YCEUEHHOW MUPAMU/IBI.

CummeTpuss B NPOCTPAHCTBE. ODJIEMEHTBl CHUMMETPHM  NPAaBUIBHBIX
MHOTOrpaHHUKOB. CHMMETpuss B NPABWJIBHOM MHOTOIPDAHHUKE: CUMMETPUS
napajulesienunea, CUMMETPUS MPABUJIBHBIX IIPU3M, CUMMETPUS IPaBUIBHOU
IAPAMUBI.

BekTophI M1 KOOPAUHATHI B IPOCTPAHCTBE

[ToHATHA: BEKTOpP B NPOCTPAHCTBE, HYJIEBOW BEKTOpP, JJIMHA HEHYJIEBOIO
BEKTOpPa, BEKTOPbl KOJUIMHEAPHBIC, COHAIIPABICHHBIE M  IIPOTUBOIIOJIOXKHO
HaIIpaBJICHHBIEC BEKTOPBl. PABEHCTBO BEKTOPOB. [I€HCTBUA C BEKTOPAMMU: CIOKEHHUE
U BBIYUTAaHUE BEKTOPOB, CYMMa HECKOJBKUX BEKTOPOB, YMHOXKEHHE BEKTOpa Ha
qucyio. CBOMCTBA CIOKEHUs BEKTOPOB. CBOICTBA YMHOXKEHUSI BEKTOpa Ha YHCIIO.
IlonsaTHe KOMIUTaHApHBIE BEKTOPBIL. lIpH3HAaK KOMIUIAaHAPHOCTH TPEX BEKTOPOB.
IIpaBuiio mapamienenunena. Teopema O pasIoKEHUM BEKTOpa IO  TpEM
HEKOMIUIAHAPHBIM  BekTOopaM. IIpsAMoyronbHass  cucreMa  KOOpAMHAT B
npoctpaHcTBe. KoopaunaTtel BekTopa. CBsI3p MEXAYy KOOpAMHATAMU BEKTOpa H
KOOpJIMHAaTaMU TOYEK. YTON Mexay Bekropamu. CKalgpHOE NPOU3BEACHHE

BEKTOPOB.

11 KJIIACC

Tesa Bpamenust

[loHATHA: UMIUHAPHYECKAS MOBEPXHOCTh, KOHUYECKas MOBEPXHOCTb,
chepuueckass TOBEPXHOCTb, OOpa3zyrouue mnoBepxHocTedl. Tema BpamieHus:

UUJIUHIpP, KOHYC, YCEUE€HHBIM KOHYC, cdepa, map. BzaumHoe pacnosioxeHue



cheppl M IUIOCKOCTH, KacaTeslbHas IUIOCKOCTh K cdepe. M3o0paxeHue Tten
BpalleHs] Ha IMIOocKocTU. Pa3BépTka nmnuuapa u koHyca. Cummerpusi chepsl U
mapa.

O6béMm. OcHoBHbIE cBoMcTBa 00bEMOB Ten. Teopema 00 o00BEME
MPSIMOYTOJILHOTO Tapajuienenuneqa u ciaeactsus u3z He€. OObEM mnpsmoil u
HAKJIOHHOW TpPU3MBI, [WIKHIpa, TUpaMUabl U KoHyca. O0BEM Iapa U 1apoBOro
CerMeHTa.

KoMOuHanuy Ten BpalleHWs W MHOTOrpaHHUKOB. IIpw3ma, BIHMcaHHAs B
IWIMHJIP, OINHKCaHHasg oOKojo uuiauHApa. Ilepecedenue cdepbl u mapa c
iockocThlo. Kacanume mapa u cdepsl miockocTeio. [1oHSATHE MHOrOrpaHHUKA,
OMHMCAHHOTO OKOJO c(depbl, cdepbl, BIMCAHHOW B MHOTOIPAHHUK WJIH TEJO
BpalllCHHUS.

[Inomaar MOBEPXHOCTH UMIUHAPA, KOHYCA, IUIOMAAb cPepbl U €€ YacTew.
[lonobue B mpoctpancTBe. OTHOIIEHHE OO0BEMOB, IUIOMIAACH MOBEPXHOCTEMH
nono6usix ¢uryp. IlpeoOpazoBanue momoOus, romorerus. PemieHue 3amay Ha
TUIOCKOCTH C UCTIOJIb30BAHUEM CTEPEOMETPUUECKUX METOOB.

[locTpoenue ceueHnit MHOTOTPAaHHUKOB M TEJ BPAIICHUs: CEUEHUs IIMIIMHIpA
(mapamienbHO W TEPHNEHAMKYJISAPHO OCH), CEUEeHHUs KOHyca (mapasuieibHbIe
OCHOBAaHUIO U TIPOXOJISIIUE Yepe3 BEPIINHY), CEYCHHS 1Iapa, METOIbI IIOCTPOCHUS
CEUYCHMI: METOJ CJIEIOB, METOJI BHYTPEHHET0 MPOEKTUPOBAHUS, METOJ] IepeHoca
CEeKyIIEH TIIOCKOCTH.

BeKkTOopbl H KOOPAUHATHI B IPOCTPAHCTBE

Bektopel B mpoctpancTBe. Omnepanuu HaJa Bekropamu. BekrophHoe
yMHOKeHHE BEKTOpoB. (CBOWCTBa BEKTOpPHOrOo yMHOXeHUs. [IpsMoyronbpHas
cucTteMa KoopauHaT B mpocTtpancTBe. Koopnunarel Bektopa. PaznoxkeHue BekTopa
mo Oasucy. KoopauHaTHO-BEKTOPHBIH METOJ TPH PEHICHUH TeOMETPUUECKHUX
3a/ad.

I[BI/I)KGHI/IH B IIPOCTPAHCTBE



JIBwxkenust mpoctpanctBa. OToOpakeHus. JIBUXKEHUSI M paBEHCTBO (Quryp.
OO6mue cBoiicTBa ABWXKEHUM. Buasl JBMXKEHUI: TapaUleNbHBIM MEpPEeHoC,
LEHTpaJdbHas CHUMMETPHS, 3€pKaJIbHasi CUMMETPUS, MOBOPOT BOKPYT MPSIMOI.
[IpeobpazoBanus nonobus. [Ipsimas u chepa Ditnepa.

IJIAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA YYEBHOI'O
KYPCA «TEOMETPHSI» (YTJYBJIEHHBIV YPOBEHB) HA YPOBHE
CPEJHEI'O OBIIETI'O OBPA3OBAHUSA

JINYHOCTHBIE PE3YJIBTATBI

1) rpaskaaHcKoe BOCIMTAHHE:

c(hOpPMHUPOBAHHOCTH TPAKJAHCKON MO3UIIMU 00YHAIOIIETOCs KaK aKTUBHOTO U
OTBETCTBEHHOIO  WJI€HAa  pPOCCHUHCKOro  oOIecTBa,  MpEACTaBICHHE O
MaTeMaTHYEeCKUX OCHOBaX (DYHKIIMOHUPOBAHMS PA3IMUYHBIX CTPYKTYp, SBIICHHM,
Opoleayp TpaxAaHCKOTO oOmiecTBa (BBIOOPHI, ONPOCHl U JIPYroe), yMeHHe
B3aUMOJEHCTBOBATh C COLMAIBHBIMHU HMHCTUTYTAMH B COOTBETCTBUU C UX
(GYHKIUSIMU U Ha3HAYECHHUEM;

2) naTpuMOTHYECKOE BOCIUTAHME:

c(hOpMUPOBAHHOCTh POCCUHUCKOM Tpa)KAaHCKOW HJICHTHYHOCTH, YBOKCHHS K
IPOLIJIOMY M HACTOSIIEMY POCCHMCKONW MaTeMaTHUKH, [IEHHOCTHOE OTHOILIEHHE K
JTOCTHKEHHUSIM POCCUMCKUX MATEMATUKOB U POCCUMCKON MAaTEMATUUYECKOM IIKOJIBI,
WCIIOJIb30BAaHUE JTHX JOCTIDKCHHMA B JAPYTUX HAyKax, TEXHOJOTHSX, chepax
SKOHOMUKH;

3) IyXOBHO-HPABCTBEHHOE BOCIIUTAHUE:

OCO3HAaHHUE JYXOBHBIX IIEHHOCTEH POCCUICKOTO Hapoja, chOpMUPOBAHHOCTD
HPAaBCTBEHHOTO CO3HAHMS, 3THUYECKOTO IMOBEAECHHUS, CBSI3AHHOTIO C IMPAKTUYECKUM
MIPUMEHEHUEM JOCTWKCHUM HAYKH W JIESTEIbHOCTBIO YYEHOrO, OCO3HAHUE
JIMYHOTO BKJIa/1a B MOCTPOCHUE YCTONYMBOIO Oy IylIero;

4) acreTHYeCKO€e BOCIIMTAHHE:



ACTETUYECKOE OTHOUIEHHWE K MHpPY, BKIIOYAs SCTETUKY MaTeMaTHYECKUX
3aKOHOMEPHOCTEM, OOBEKTOB, 3a/1au, PEIICHUN, pacCyKIEeHUH, BOCIPUHUMYHUBOCTD
K MAaTeMAaTUYECKUM ACIEKTaM pa3IMYHbIX BUIOB UCKYCCTBA;

5) pusuveckoe BocnuTaHHE:

cOPMHPOBAHHOCTh YMEHUS TNPUMEHATH MaTEMaTHYECKUE 3HAHUSA B
MHTEpEcax 310pOBOro 1 0€30MacHOro 0opasa )KM3HU, OTBETCTBEHHOE OTHOILIEHUE K
CBOEMY 3JI0pOBBIO (370pOBOE MHUTAaHHME, COATAHCUPOBAHHBIA PEXHUM 3aHITHH U
OTIbIXa, peryisipHas ¢puznueckas akTUBHOCTD), (PU3MUECKOE COBEPUICHCTBOBAHUE
IpU 3aHATUSAX CIIOPTUBHO-03/10POBUTENIBHON €A TEIBHOCTHIO;

6) TpynoBoe BocnnuTaHue:

TOTOBHOCTh K TPYyAY, OCO3HAHHE IEHHOCTH TPYJOJI00Us, HHTEpeC K
paznuuHbIM  chepaM  MPOQPECCHOHANBHON  JCSTENIBHOCTH,  CBSI3AHHBIM €
MaTEMaTUKON U e€ NPHIOKECHHUSIMHU, YMEHHE COBEpIIATh OCO3HAHHBIA BBHIOOD
Oynymei mnpodeccun W pealiv30BbIBATH COOCTBEHHBbIC IKU3HEHHBIE TIJIAHBI,
FOTOBHOCTh M CIIOCOOHOCTH K  MaTéMaTH4ecKoMy  OOpa3oBaHHUIO |
caM000pa30BaHUI0 Ha MPOTHKEHWU BCEH JKU3HHM, TOTOBHOCTb K AaKTUBHOMY
YYaCTHIO B PELICHUH MPAKTUYECKHUX 3a7a4 MaTEMAaTUUECKOW HAIPaBIECHHOCTH;

7) 3K0JI0THYeCKOe BOCIIUTAHUE:

c(hOpPMHUPOBAHHOCTh  DKOJIOTHUECKOW  KYJIbTYpbl, TIOHUMAaHHE BIIASHHUS
COIIMATbHO-3KOHOMUYECKUX IMPOLIECCOB HA COCTOSIHUE MPUPOJHON M COLMAIBHOI
Cpelbl, OCO3HAHME II00AIBHOTO XapaKTepa IKOJOTHYECKUX MPoOsIeM, OpUeHTaLUs
Ha TPUMEHEHHE MaTeMaTU4YeCKUX 3HAHUW [ pelieHus 3anad B o0jacTu
OKpYXarolel cpefpl, IUIAHHPOBAHME IIOCTYIIKOB M OLIEHKH HMX BO3MOYKHBIX
MOCJICACTBUH JIUTSI OKPYKAIOIIEH CPEIbI;

8) HeHHOCTH HAYYHOr0 MO3HAHUA:

c(OpMUPOBAHHOCTh MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  pa3BUTHUS HAyKM M OOIIECTBEHHOM  NPAKTUKH, IOHUMaHHE
MaTeMaTU4eCKOM HayKu Kak c(epbl YeIOBEYECKOM [IEeSITeNIbHOCTH, ATamoB ¢

pasBuUTHA KW 3HAYMMOCTH [AJIs1 PAa3BUTHUA LOUBWIKM3AlMHA, OBJIAACHHC A3BIKOM



MaTeMaTUKH M MaTEeMaTHYECKOW KYJIbTYpOH KaK CpEICTBOM IIO3HAHHUS MUpa,
TOTOBHOCTh OCYIIECTBIISATH TPOSKTHYIO W WCCICIOBATEILCKYIO ICATEIHHOCTD
WHIUBUIYATLHO U B TPYIIIIE.

METAINPEIMETHBIE PE3YJIBTATbHI

Ilo3naBaTe/ibHbIE YHUBEPCAJbHbIE YUeOHbIE TeiicTBUS

ba3zoBble JJornyecKkue NecTBUA:

BBISBJISATh M XapaKTEPH30BaTh CYIICCTBEHHBIC INMPU3HAKA MaTEMaTHYCCKUX
OOBEKTOB, TOHATHHA, OTHONICHUH MEXIy TMOHATUAMH, (HOPMYIUPOBATH
OTIpEeJICIICHHSI TIOHSATHH, YCTAaHABIIMBAThH CYIIECTBEHHBIN MPU3HAK KiIacCU(UKAIUH,
OCHOBaHHUS JIJIsi 0000IICHHS M CPAaBHECHHUS, KPUTEPHUH MPOBOJIMMOTO aHAJIN3A,

BOCIpUHHMMATh,  (OpMyIMpoBaTh M  TNPeOOpPa3OBBIBATH  CYXKJICHHS:
YTBEPJANUTEIbHBIC M OTPHUIIATEIBHBIC, CIMHUYHBIC, YaCTHBIC U OOIIUE, YCIOBHBIC;

BBISBJISATh MATEMATHICCKHUE 3aKOHOMEPHOCTH, B3aUMOCBSI3U U TIPOTHBOPCUHS
B (pakTax, MaHHBIX, HAONIONEHUAX U YTBEPXKACHUSX, MpesiaraTh KpUTEPUU IS
BBISIBJICHUS] 3aKOHOMEPHOCTEH U MMPOTUBOPEUUH;

JIeNaTh BBIBOJBI C HCIIOJIB30BAaHUEM 3aKOHOB JIOTHKH, JEIyKTUBHBIX U
WHAYKTUBHBIX YMO3aKIIOUEHUN, YMO3AKIIOUEHUH TI0 aHAJIOTUH;

IPOBOAUTH CAMOCTOSITEIHHO JJOKA3aTEIhCTBA MATEMATUUECKUX YTBEPKICHHI
(mpsiMbI€ U OT MPOTUBHOTO), BEICTPAUBATH apPTyMEHTAIUIO, PUBOIUTH IPUMEPHI U
KOHTPIPUMEPBI, 000CHOBBIBATH COOCTBEHHBIE CYXK/ICHUS U BHIBOJIHI;

BBIOMpaTh Cmoco0 pemieHus ydeOHOW 3amadn  (CpaBHUBATH HECKOJBKO
BApUAHTOB  pEIICHUs, BbIOMpaTh HaumOoJee MOAXOMAMUNA ¢ y4ETOM
CaMOCTOSITEIILHO BBIJICJICHHBIX KPUTEPHUEB).

ba3oBble uccienoBaTe/ibCKie AeCTBUSA:

UCIIOJIb30BaTh BOIMPOCHl KaK HCCIEOBATEIbCKUN HHCTPYMEHT TO3HAHUS,
dbopMynupoBaTh  BOMPOCH,  (HUKCHUpYIOIMHE  MPOTUBOpPEYHE,  MPoOIeMy,
yCTaHaBIMBATh MCKOMOE W JaHHOE, (OpPMHUpPOBATH THUNOTE3y, apryMEHTHPOBATh

CBOIO MO3UIHAIO, MHEHHE,



MPOBOJUTH CAMOCTOSITENIbHO CIUIAHMPOBAHHBIN SKCIIEPUMEHT, HCCIEI0BaHUE
[0 YCTAaHOBJICHUIO OCOOEHHOCTEN MAaTeMAaTH4YECKOro 00bEKTa, SBJICHHUS, IIpOLECcCa,
BBISIBJIEHUIO 3aBUCUMOCTEN MEXYy OOBEKTAMHU, SIBICHUSIMH, IPOLECCAMU;

CaMOCTOSITEIbHO (popMynHpoBaTh OOOOIIEHHMS W BBIBOJBI IO pe3yJbTaTam
MPOBEIEHHOTO  HAOJIOJIEHUs,  MCCIEIOBAaHUS, OLEHUBATh  JOCTOBEPHOCTD
MOJIYYEHHBIX PE3yJIbTaTOB, BEIBOJIOB U 0000IICHUN;

OPOrHO3UPOBATH BO3MOXKHOE pa3BUTHE TMPOLECCa, a TakKe BbIABUTAThH
IPENOJIOKEHUS O €T0 Pa3BUTHHU B HOBBIX YCIIOBHUSX.

Pab6ora ¢ undgopmaumeii:

BBISBJIATh Ae(UUUTH UHPOPMALIUU, JAHHBIX, HEOOXOJIMMBIX NIl OTBETa Ha
BOMPOC U JJIsl PEIICHUS 3a]1a4H;

BbIOMpaTh MH(OPMAIMIO U3 UCTOYHUKOB PA3IMYHBIX TUIIOB, aHAJTU3UPOBATH,
CUCTEMaTU3UPOBaTh U HMHTEPIPETUPOBATh MHPOPMALMIO PA3TUYHBIX BHUJIOB H
dbopM mpeacTaBiIeHUS;

CTPYKTYpPHpPOBaTh MHGPOPMAIIMIO, MPEACTABIATh €€ B PA3IMYHBIX (opMax,
WLUTIOCTPUPOBATH TpadUyECKU;

OLICHUBATh HaAEKHOCTD uH(pOopMaIu 1o CaMOCTOSITEIHLHO
c(hOpMYITHPOBAHHBIM KPUTEPHSIM.

KomvmyHukaTUBHBIE YHUBePcaibHbIe yUeOHbIe 1eficTBUS

OO01menue:

BOCTIpUHUMATh U (POPMYIHPOBATh CYKICHHUS B COOTBETCTBUU C YCIOBUSIMH U
HenssMH  OOILIEHUsI, SCHO, TOYHO, T'PAaMOTHO BBIPAXKaTh CBOIO TOUKY 3pPEHHS B
YCTHBIX W NHCBMEHHBIX TEKCTax, AaBaTh IOSICHEHUS 110 XOJy pPELUEHUs 3aJadd,
KOMMEHTHPOBATh NOJy4YEHHBIN PE3yJIbTaT;

B X0 OOCYXXJI€HHUs 3a/aBaTh BOMPOCHI IO CYIIECTBY OOCYXIaeMOU TEMBlI,
npobyieMbl, pemaeMol 3aJaud, BBICKA3bIBaTh WJEH, HAIEIEHHbIE Ha IIOHMCK
pELICHMs], COINOCTABIATh CBOM CYXACHHUS C CYXICHHUAMH JIPYyTUX YYaCTHUKOB
auanora, oOHapyKMBaTh pas3jInuue U CXOACTBO MO3MUIMH, B KOPPEKTHOH (opme

dbopMynupOBaTh pa3HOIIACHs, CBOM BO3PAKCHUS,



MPEICTABIIATh PE3YJIBTATHl PEIICHUS 3aJa4M, YKCIIEPUMEHTA, MCCICIOBaHUS,
MPOCKTa, CaMOCTOATEIHLHO BBHIOMPATh (OpMaAT BBICTYIUICHHS C Y4ETOM 3ajaad
MPEe3eHTALNN U 0COOCHHOCTEH ayIuTOPHUH.

PerynsiTuBHBIe YHHBeEPCAJIbHbIE YUeOHbIE AeiicTBUS

Camoopranusanus:

COCTAaBIIAThH IIJIaH, AJITOPUTM PEIICHHS 3a7a4H, BHIOUPATH CIIOCOO PEIICHUS C
y4ETOM MMEIOIITUXCS PECYPCOB U COOCTBEHHBIX BO3MOYKHOCTEH, apryMEHTHPOBATH
¥ KOPPEKTHPOBATh BAPUAHTHI PEIICHUH C Y4ETOM HOBOM WH(MOPMAITIH.

CaMOKOHTPOJIb, YMOIMOHAJIbHBII HHTEJLJIEKT:

BJIQJICTh ~ HAaBBIKAMM  IIO3HABATCIBHOH  pEQUICKCMU  KaK  OCO3HaHUS
COBEPIIAEMBIX JICHCTBHH M MBICIIUTEIBHBIX MPOIIECCOB, UX PE3yJIbTAaTOB, BIAJACTh
criocobaMu CaMOIIPOBEPKH, CAMOKOHTPOJIS TMpollecca MW pe3yibTara perieHHs
MaTEMaTHYECCKOM 3a/1a4u;

NPEIBUACTh TPYIHOCTH, KOTOPhIE MOT'YT BO3HHKHYThH IPH PEIICHUH 3aJadH,
BHOCHUTH KOPPEKTUBHI B JIEATEIHHOCTh HA OCHOBE HOBBIX OOCTOSITEIHCTB, IaHHBIX,
HalICHHBIX OMIUOOK, BBISIBIICHHBIX TPYIHOCTEH;

OILIEHWBATh COOTBETCTBUE Pe3ybTaTa IeNIN U YCIOBHSIM, OOBSICHITH TIPUIHHBI
JTOCTY)KCHUS WU HEJIOCTHIKCHUST PE3yJIbTATOB JEATEIHHOCTH, HAXOIUTh OIIHUOKY,
JaBaTh OIICHKY MPUOOPETEHHOMY OTIBITY.

CoBMecTHAas 1€ATEJIbHOCTh:

MOHUMATh M HMCIOJB30BaTh MPEUMYIIECTBA KOMAaHIHON M WHANBUIYAJIbHOM
paboThl TpW pemeHnH YYeOHBIX 3aJad, NPUHUMATh IeJib COBMECTHOM
JESTENHHOCTH, TUTAHUPOBATH OPTaHU3AIMIO COBMECTHOW pabOThHI, paclpeiessTh
BUJBI paboOT, JOTOBApUBATHCA, OOCYXKJAaTh TMPOLIECC U pe3yiabTaT padoTHI,
0000111aTh MHEHUS HECKOJBKUX JTFOJICH;

y4acTBOBaTh B TPYNMNOBBIX (hopmax paboThl (0OCYXIeHHs, 0OMEH MHEHUH,
«MO3TOBBI€ IITYpPMBD» W WHBIE), BBHINIOJHATH CBOIO YacTh pabOTBl W

KOOPpANMHHUPOBATL CBOU I[GI‘/'ICTBI/IH C ApyruMu 4YICHAMHM KOMaAHIbI, OLICHHUBATDH



KauecTBO CBOEro BKJIaJa B OOIIMI MPOAYKT MO KPUTEPHUSAM, CPOPMYIUPOBAHHBIM
Y4aCTHUKAaMU B3aUMOJCHCTBHUS.

INPEAMETHBIE PE3YJIBTATHI

K xoniy 10 knacca oOyvaromuiicst HAy9UTCS:

®CBOOOZHO OMEPUPOBATH OCHOBHBIMH MOHSTHAMH CTEPEOMETPUH TPHU
pellleHn  3a7a49 U MPOBEACHUN MAaTeMAaTHYECKUX PACCYXKICHUI;

®IIPUMEHSATh AKCHOMBI CTEPEOMETPUU U CIICJCTBHS W3 HHUX NPU PEIICHUHU
reOMETPUYECKUX 3a/1a4;

e KJIACCU(PUIIMPOBATh B3aMMHOE PACIOIOKEHUE NPSIMBIX B MPOCTPAHCTBE,
TUIOCKOCTEH B IPOCTPAHCTBE, MPSAMBIX U TUIOCKOCTEH B MTPOCTPAHCTBE;

®CBOOOZHO  ONEpUPOBATH  TOHSATUSMH, CBS3aHHBIMH C  yIJaMH B
MPOCTPAHCTBE: MEXY MPSMBIMH B TPOCTPAHCTBE, MEXKTY MPSMOU U TUIOCKOCTHIO;

¢CBOOOIHO OTIEPUPOBATH TIOHATUSIMH, CBI3aHHBIMH C MHOTOTpaHHHKAMH;

®CBOOOJIHO pacro3HaBaTh OCHOBHBIE BHJbBl MHOTOIPAHHHUKOB (TpHU3Ma,
NUpaMKIa, MPSMOYTOJIbHBIN Napasiiesenurne, Kyo);

exylacCUPUIIMPOBATh ~ MHOTOTPAHHUKH,  BbIOMpas  OCHOBaHUS  JUId
KJ1acCu(pUKAIIH;

®CBOOOJIHO  ONEPUPOBATH  MOHATHUAMH, CBA3aHHBIMH C  CEYCHHEM
MHOTOTPAaHHUKOB TTIOCKOCTBIO;

®BBITIOJIHATH MMapajuiesIbHOE, IIEHTPATLHOE U OPTOTOHAIBHOE MTPOSKTUPOBAHUE
¢buryp Ha MIOCKOCTh, BHIMOIHATH U300paKeHUS PUTYD HA MIIOCKOCTH;

®CTPOUTHh CEUEHUST MHOTOTPAHHHKOB DPA3JIHYHBIMU METOJIaMH, BBITIOJHSTH
(BBIHOCHBIE) TUIOCKHE YEPTEKH M3 PUCYHKOB MPOCTHIX OO0BEMHBIX (uryp: BuA
CBEpXY, COOKY, CHU3Y;

® BEIYHCIIATH TUIONIAN TOBEPXHOCTEH MHOTOTPAHHUKOB (TIpU3Ma, MUPaMUIa),
reOMETPUYECKUX TeJ C MPUMEHEHHEM (HOpMYyII;

¢CBOOOZHO OINEPUPOBATh MOHATUAMH: CUMMETpPUS B MPOCTPAHCTBE, IEHTD,

OCh M TUNIOCKOCTh CUMMETPUH, LIEHTP, OCh U IJIOCKOCTh CUMMETPUH (PUTYPBIL;



®CBOOOJTHO OMNEPUPOBATH TMOHSATUAMH, COOTBETCTBYIOIIMMHU BEKTOpaM U
KOOpJAWHATaM B MPOCTPAHCTBE;

®BLINOJHATH ICUCTBUS HAJl BEKTOPaMU;

epemiaTh 3aJa4d Ha JI0KA3aTeIbCTBO MaTEMAaTHMUYECKUX OTHOIICHUH U
HaxO0XXJICHUE TEeOMETPUYECKUX BEJIWYMH, MPUMEHSS H3BECTHBIE METOJbI MpHU
pelIeHnH MaTeMaTHYECKUX 3a/1a4 MOBBIIIEHHOTO U BLICOKOTO YPOBHS CJI0KHOCTH;

SIIPUMEHSTh MPOCTEHIINE MPOrpaMMHBIE CPEACTBA U DJIEKTPOHHO-
KOMMYHHKAIIMOHHBIE CUCTEMBI MPU PEIICHUN CTEPEOMETPUUYECKUX 3a]1a4;

e13BJICKaTh, IMPEOOPA30BLIBATH M HWHTEPIPETUPOBATH HHPOPMAIUIO O
IPOCTPAHCTBEHHBIX TEOMETPUYECKUX (UTypax, MPEICTaBICHHYIO Ha YepTekKax U
pHUCYHKaX;

SIIPUMECHSTh  TOJYYCHHBIE 3HAHWS HA  MPAKTUKE: CpaBHUBATh U
aHAJIM3UPOBATh PEAIbHBIC CUTYAIlMH, IPUMEHSATh U3YUCHHbIE TIOHITHUS B TPOLIecCe
MOMCKA PEUICHUs MaTEMaTHYECKU CHOPMYITUPOBAHHON TTPOOIEMBI, MOJIETUPOBATh
peanbHblE CUTYallUM Ha SI3bIKE T'€OMETPHUH, HCCIENOBATH MTOCTPOCHHBIE MOIEIH C
UCIIOJIb30BaHUEM T€OMETPUUECKUX TIOHATUM U TE€OpEM, anmnapara anreopsbl, peraTh
IPaKTUYECKUE 3a/1a4l, CBSI3aHHBIE C HAXOXKJEHUEM T€OMETPUUECKUX BEIUYMH;

®IMETh TMPEJCTaBICHUS 00 OCHOBHBIX JTalax pa3BUTHUS TEOMETPUU Kak
COCTaBHOM YacTH (PyHIaMEHTa Pa3BUTHS TEXHOJOTHM.

K xonity 11 kiacca oOyJaromuiicst HAy9UTCS:

®CBOOOJIHO OIEPUPOBATH TMOHSATUSMH, CBS3AHHBIMH C WIMHAPUYECKOM,
KOHUYECKOH U ChEepUIECKON MOBEPXHOCTAMHU, OOBICHATH CIIOCOOBI MOTYYCHUS;

®OIIEpUPOBATh MOHATUSIMHU, CBSI3AHHBIMU C TEJIaMH BpallCHUs: LWIMHAPOM,
KOHYCOM, c(hepoii U mapom;

epacmo3HaBaTh Tea BpamnieHus (IIMHIP, KOHYC, cdepa U map) U 0ObACHSITH
crocoOBbl MOTYUYEHHUS TEJl BPaIllCHHUS;

euTacCU(PUITMPOBATH B3AUMHOE PACIIONIOXKEHUE C(PEephl U TITOCKOCTH;



®BBLIUKCIISATh BEJIMYMUHBI HJIEMEHTOB MHOTOTPAaHHUKOB M TeNl BpalleHus,
00bEMBI M TUIOHIAJU TIOBEPXHOCTEM MHOTOIPAHHUKOB M TeJl BpallCHUS,
FEOMETPUUECKUX TEJ C MPUMEHEHUEM (HOPMYIT;

®CBOOOJTHO OIEPUPOBATH TMOHSATHUSMH, CBS3aHHBIMU C KOMOWHAIMSAMU TEI
BpalleHUss 1 MHOTOTPAaHHUKOB: MHOTOT'PaHHUK, BIUCAHHBINA B chepy U ONMUCAHHBIN
okoJ1i0 cepsl, chepa, BucaHHAss B MHOTOTPaHHUK W TEJIO BpaIlleHNUS,

®BBLIUKCIISATh COOTHOIICHUSI MEX]Y IUIOMIAIMH TOBEPXHOCTEH U 0OBEMaMHU
IT0JTOOHBIX TEI;

e1300pakaTh U3ydaeMmble (UTYpPHI, BBIMNOJHATH (BBIHOCHBIE) TIJIOCKUE
YEPTEKHU W3 PUCYHKOB MPOCTBIX OOBEMHBIX (PUTYp: BUJI CBEpPXY, COOKY, CHHU3Y,
CTPOUTH CECUCHUS TEJI BPAIICHUS;

eI13BJIeKaTh, HWHTEPIPETUPOBATH M TPEoOpa3oBbIBATh HHQPOPMAIUIO O
POCTPAHCTBEHHBIX F€OMETPUYECKUX (UTypaxX, MPEJACTABICHHYIO Ha 4YepTexKax U
PUCYHKaX;

®CBOOOJIHO OTIEpUPOBATH MOHATUEM BEKTOP B MPOCTPAHCTBE;

®BLITIOJIHATH OTEpaIluy HaJl BEKTOPaAMU;

©33/1aBaTh MJIOCKOCTh YPABHEHHUEM B JICKAPTOBOM CUCTEME KOOPIUHAT;

eperIaTh FT€OMETPUUYECKUE 33/1a4U Ha BBIYMCICHHUE YTIIOB MEXY MPSMBIMU H
TUIOCKOCTSIMU, BBIYHMCIIEHHE PACCTOSHUNA OT TOYKH 1O IJIOCKOCTH, B IIEJIOM, Ha
IPUMEHEHHE BEKTOPHO-KOOPIUHATHOTO METO/Ia TPU PEIICHUU;

®CBOOOJIHO OMEpUPOBATh TMOHSATUSIMHU, CBSI3aHHBIMH C JBHI)KEHHEM B
MPOCTPAHCTBE, 3HATH CBOMCTBA JIBHXKCHUI;

®BBITIOJIHATh M300pPaKEHHUS MHOTOTPAaHHUKOB M TEJI BpallleHUs IpHU
napajuielIbHOM NEPEHOCE, UEHTPATbHON CUMMETPHUH, 3€pKaIbHON CUMMETPHUH, TIPU
MMOBOPOTE BOKPYT MPSIMOMA, MpeoOpa3oBaHusl o100,

®CTPOUTH CEYEHUST MHOTOTPAHHUKOB M TEJl BpAlICHHUS: CEUEHHUs LHWIUHJIpA
(mapayineabHO YW MEPHEeHIUKYJISIPHO OCH), CEUeHHs KOHyca (mapasuliesibHbIe

OCHOBAHUIO U IPOXOJSIIINE YePe3 BEPIINHY), CEUCHUS 11apa;



®IICIOJb30BAaTh METOABI IIOCTPOECHHUS CEYEHHUM: METOH CJIEN0B, METOJ
BHYTPEHHEIr0 IIPOCKTUPOBAHHUS, METOJ IIEPEHOCA CEKYILEHN IIIIOCKOCTH;

® 10Ka3bIBaTh NT€OMETPUYECKUE YTBEPKICHUS,

®[IPUMEHSATh TE€OMETPUYECKHE (AKThl JJIsi PEIICHUS CTEPEOMETPUUYECKUX
3a71a4, MPEANOJIAralolUX HECKOJIBKO 11aroB PEIICHUs, €CJIM YCIO0BUS IPUMEHECHUS
3a/laHbl B IBHOM U HESIBHOM (opMme;

epelIaTh 3aJayd Ha JIOKA3aTeJbCTBO MATEMAaTHYECKUX OTHOILUCHUW U
HAaXO0XJECHUE Fr€OMETPUUYECKUX BEJINYNH;

S[IPUMEHATh IPOTPAMMHBIE CPEACTBA U DJIEKTPOHHO-KOMMYHUKALMOHHBIC
CHUCTEMBI IIPU PELICHUU CTEPEOMETPUUECKHUX 3a/1a4;

®[IPUMEHSTH IOJy4YEHHBIC 3HAHKS Ha MPAKTUKE: CPABHUBATDH, aHAIU3UPOBATH
U OLICHUBATh DPEajbHbIC CUTyallUH, NPUMEHSITbh W3YYCHHBIC MOHATHS, TEOPEMBI,
CBOICTBAa B IMpoOIleCCe IMOUCKA PEIICHHs] MaTeMaTU4ecku CGHOpMYIHMPOBAHHON
npoOJeMbl, MOJEIUPOBaTh pEallbHble CHUTyallUM Ha S3bIKE TE€OMETpHH,
UCCIIEN0BATh IIOCTPOECHHBIE MOJEIIH C UCIIOJIB30BAHUEM IT'€OMETPUUYECKUX ITOHATHUM
U TeopeM, ammapara airedpbl, peuiaTb MPAKTHUYECKUE 3aJaud, CBSI3aHHBIE C
HAXO0XKJICHUEM T'€OMETPUUECKUX BEIUYUH;

eUMETh NPEJCTaBICHUS OO0 OCHOBHBIX 3Tamax pa3BUTUS TE€OMETPUU Kak

COCTaBHOM YacTH (PyHIaMEHTa Pa3BUTHS TEXHOJOTHM.



TEMATHUYECKOE IINIAHUPOBAHUE

10 KIIACC
KosmnuecTBo yacos DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3ie/ioB U TeM (undposbie)
n/n MPOrpaMMblI Bcero Kontponbupie | Ipaxririeckite o0pa3oBaTe/bHbIE
padoTsbI padoThI pecypest
1 BBenenue B ctepeomMeTpuio 23 1
5 B3anMHOe€ pacnosiokeHue NpsiIMbIX B 6 1
MIPOCTPAHCTBE
3 [MapannenbHOCTh IPSMBIX U TDIOCKOCTEH B 3
MIPOCTPAHCTBE
4 [eprieHANKYIAPHOCTH MPSIMBIX U o5
IJTIOCKOCTEMN B MPOCTPAHCTBE
VYTIBl U paccTOSTHUS 16 1
MHororpaHHuKH 7 1
BekTopsl B mpocTpaHcTBE 12
3 HOBTOPGHI/IC, 0000111eHIE U CUCTEMaTH3aIH 5 5
3HAHUH
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 6 0




11 KVIACC

KonnuyectBo 4yacos DJIeKTPOHHBbIE
HaumeHoBaHue pa3ie/ioB U TeM (undposbie)
Ne i/ Kourpoububie | IIpakTHyeckue
NMPOrpaMmblI Bcero o0pa3oBaTe/bHbIE
padoTsbI padoTsbI pecypest
1 AHanuTndeckas reoMeTpus 15 1
9 [ToBTOpEHwUe, O606HI€HI:IC u 15 1
CUCTEMaTH3aIus 3HAHUH
3 O0BEM MHOTOTpAaHHUKA 17 1
Tena Bpamenus 24 1
5 [Tmomaan moBepXHOCTH U 0OBEMBI 9 1
KPYTJIBIX TEJ
6 JIBrokeHUst 5 1
7 [ToBTOpEHwUE, O606H1€HI:IG u 17 5
cUCTeMaTH3allus 3HaHUH
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 8 0




IHOYPOYHOE IIVIAHUPOBAHHUE
10 KVIACC

Ne
n/n

Tema ypoka

KoaunuyecTBo 4acoB

Bcero

KonTtpoibHbie
padoTsI

IIpakTH4eckue
padoThbI

Jara
H3yUYeHus

DJIeKTPOHHbIE
uudposbie
o0pa3oBaTe/ibHbIE

pecypchbl

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

[TonATHS cTepeomMeTpHuM: TOUKA, IpsMas,
IJTOCKOCTh, TPOCTPAHCTBO. OCHOBHBIE
MpaBUJIa U300paKeHHs Ha PUCYHKE
IJIOCKOCTH, MapajieNbHbBIX MPSIMBIX
(0Tpe3KkoB), cepeIMHbI OTPE3Ka

[TonsiTHS: epecekarouuecs MIOCKOCTH,
nepeceKarouecs npsmasi ¥ mioCKOCTh;
MOJIYIPOCTPAHCTBO

[TonsiTHs: MepeceKaronuecs MmI0OCKOCTH,
nepeceKaroIuecs npsimasi ¥ miIoCKOCTh;
MOJIYIPOCTPAHCTBO

MHuororpanHuku, n300pakeHue
MIPOCTEHIINX MPOCTPAHCTBEHHBIX PUTYD,
HECYIIECTBYIOIIUX 00BEKTOB

MHororpaHHUKH, U300pakeHne
MIPOCTENIINX MPOCTPAHCTBEHHBIX UTYP,
HECYIIECTBYIOIHUX 00BEKTOB

AKCHOMEI CTCPCOMCTPHHU U IICPBLIC




CICACTBUA U3 HUX

AXCHOMBI CTEPEOMETPUH U TIEPBBIE
CJIEJICTBMS U3 HUX

AKCHOMBI CTEPEOMETPUH U TIEPBHIC
cienctsus u3 Hux. CrocoOnl 3a1aHust
MPSIMBIX U IJIOCKOCTEN B IPOCTPAHCTBE.
O0603HaueHUs PSMBIX U TIJIOCKOCTEH

10

N300paxkenue ceueHnil nupamuabl, Kyoa u
MIPU3MBI, KOTOPBIE TPOXOJIAT Yepe3 UX
pé6pa. N3o0paxenne nepecedeHust
MTOJTY4EHHBIX IUIOCKOCTEN. PackpammBanue
MTOCTPOCHHBIX CEYEHUI Pa3HBIMU LIBETaMU

11

N300paxkenue ceueHnit nupamuabl, Kyba u
MIPU3MBI, KOTOPBIE MMPOXOJIAT Yepe3 UX
pé6pa. N3o0paxeHne nepeceueHust
MOJIYYCHHBIX TJIOCKOCTEH. PackpammmBanue
MTOCTPOCHHBIX CEYEHUI Pa3HBIMU LIBETaMU

12

N3obpaxenne ceueHnit mupaMuibl, Kyda u
MIPHU3MBI, KOTOPBIE TIPOXOJIAT Yepe3 uX
pé6pa. N3o0paxkeHne nepecedeHust
MOJTyYCHHBIX IUIOCKOCTEH. PackpamnBanue
MMOCTPOCHHBIX CCUCHHI Pa3HBIMU IIBETAMH

13

N300paxenue ceueHuit mupaMu/ipl, Kyoa u
MIPU3MBI, KOTOPBIE TIPOXOJIAT Yepe3 UxX
pé6pa. N3o0paxkeHne nepeceueHust
MOJIy4YEHHBIX TUIOCKOCTel. PackpaniBanue
MOCTPOCHHBIX CEYCHUI Pa3HBIMH 1IBETaMU

14

Meton ciaenoB ajs MMOCTPOCHUSA CeYeHHI




15

Mertoa cieoB Ui OCTPOSHHS CEUCHUIA.
CaoiicTBa nepece4eHnil psIMbIX U
IJI0CKOCTEN

16

Merton cieoB Uit HOCTPOCHHS CEUCHHM.
CpoiicTBa epece4eHnii MpsIMbIX U
IJI0CKOCTEN

17

[TocTpoenune ceuenuit B nmupamue, Kyoe
1o TpéM ToukaM Ha pébpax. Co3naHue
BBIHOCHBIX YEPTEKEH U 3aIHCh IIIaroB
MMOCTPOCHUS

18

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

19

[TocTpoenune ceuenuii B nmupamue, Kyoe
o TpéM ToukaM Ha péopax. Co3naHue
BBIHOCHBIX YepPTEKEH U 3aruch 11aroB
MIOCTPOCHUS

20

[TocTpoenune ceuenuii B nmupamue, Kyoe
1o TpéM ToukaM Ha péopax. Co3gaHue
BBIHOCHBIX YEPTEKEN U 3aKUCh 11aroB
MIOCTPOEHUS

21

[ToBTOpenue mnanumerpuu: Teopema o
MIPOMOPLIIMOHANBHBIX 0Tpe3kax. [lomobue
TPEYTrOJIbHUKOB

22

[ToBTopenue mnanumerpun: Teopema
Menenas. PacueTsl B ceueHUIX HA
BBIHOCHBIX 4yepTexax. Mcropus passurus
IUIAHUMETPUU U CTEPEOMETPUH




23

KonTponbHas padora "AKCHOMBI
p p
crepeomerpun. Ceuenus"

24

B3anMHO€ pacnoiokeHue npsiMbIX B
npocTtpaHcTBe. CKpeluBaromuecs
npsiMble. [Ipu3HaKku CKpemmnBaromuxcs
npsMbIX. [lapaniensHbie npsmMble B
MIPOCTPAHCTBE

25

TeopemMa o CylIeCTBOBAHUU U
€IMHCTBEHHOCTH MPSIMOM NapajuieIbHON
JTAHHOW MPSIMOM, TPOXOAIIEH Yepe3 TOUKY
MPOCTPAHCTBA U HE JIeKAIEH Ha TaHHOMN
npssMoi. Jlemma o nepecedeHnun
MapaAIJIENbHBIX TPSAMBIX TIIOCKOCTHIO

26

[TapannensHOCTH TpeX NpsAMBIX. Teopema o
TpEX MapaieldbHbIX NPSAMBIX. Teopema o
CKPEILMBAIOIIUXCS MPSMBIX

27

[TapannensHOE TPOSKTHPOBAHUE.
OCHOBHBIE CBOMCTBA NapalIeIbHOTO
npoekTupoBanus. M3o00pakeHne pasHbIX
(uryp B mapamuieabHON TPOSKIINH

28

LlenTpanbHas npoekus. Yroi ¢
COHAIpaBJICHHBIMU CTOPOHAMHU. YTOJI
MEXIY MPSIMbIMU

29

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

30

IloHsTHs: napaJjisieJIbHOCTb HpHMOP'I u
TIJIOCKOCTH B ITIPOCTPAHCTBE. HpI/I3HaK
napalsIeJIbHOCTU HpﬂMOﬁ " IJIOCKOCTH.




CaoiicTBa NapauIeIbHOCTU IPSIMOH U
IUIOCKOCTH

31

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

32

[TocTpoenune ceueHus, MPOXOSIIETO Yepes3
JTAHHYIO TIPSIMYIO HA YePTEkKe U
MapajyIeIbHOTO APYrou npsiMoil. Pacuér
OTHOIIIEHUI

33

[TapannenpHast mpoeKuus, IPUMEHEHUE
JUTSI TIOCTPOEHUS CeYeHUH KyDa 1
napamnenenumnena. CBoncTBa
napajuiefienune1a u IpusMbl

34

[TapannensHble WI0cKoCcTH. [Ipu3Haku
MapayuieNbHOCTH JBYX IMIOCKOCTEMH

35

TeopeMa o mapaieIbHOCTH U
€IMHCTBEHHOCTH IIOCKOCTH, MPOXOAsIEen
yepes TOUKY, He MPUHAAISKAIYIO TaHHOM
IJIOCKOCTH M CIIEACTBUS U3 HEE

36

CBolicTBa napauiesIbHbIX IIJIOCKOCTEH: O
MapajuIeIbHOCTH MPSIMBIX TIEPECCUCHUS
MIpH EPECEUEHUN ABYX MapaljiebHbIX
IJIOCKOCTEHN TpeThen

37

CBoiicTBa mapaiesbHbIX MJIOCKOCTEN: 00
OTpe3Kax NapajuleIbHbIX MPSAMBIX,
3aKJIFOUEHHBIX MEXK]y NTapalljIeIbHBIMU
IJIOCKOCTSIMU; O NIEPECEUEHUH NPAMOIL C
JBYMsI ITApaJIIEIbHBIMU TUIOCKOCTSIMU




38

[ToBTOpenue: reopema [ugaropa Ha
IUIOCKOCTH

39

[ToBTOpEHUE: TPUTOHOMETPHUS
MIPSIMOYT'OJIBHOTO TPEYrOJIbHUKA

40

CaoiicTBa Ky0a 1 MPsIMOYTOJILHOTO
napajuiesIenunena

41

Borunicnenue 1iauH 0Tpe3koB B KyOe U
MIPSIMOYTOJIBHOM ITapajuIeIeuIe1e

42

[lepneHIUKyYISIPHOCTD NPAMOU 1
mockocTH. [Ipu3nak
MEPIEHIUKYIIIPHOCTH MPSIMOM U
IIJIOCKOCTH

43

[lepneHMKyYISIPHOCTD NPAMOU 1
mwrockocTH. [Tpu3Hak
NEPIECHIUKYIIPHOCTH MPSMOU U
IIJIOCKOCTH

44

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

45

IInockocTtu u MEPNCHAUKYIIAPHBIC UM
IpsAMBIC B MHOT'OI'PaHHHUKAaX

46

IInockocTu u MEPNCHAUKYIIAPHBIC UM
IIpsAMBIC B MHOT'OI'PaHHHUKAax

47

[leprieHauKynsAp U HAKJIOHHASL.
ITocTpoenue nepneHuKyIsipa U3 TOUYKN Ha

PSIMYIO

48

[leprieHAUKyISAp U HAKJIOHHASL.




ITocTpoenue neprneHuKyspa U3 TOYKU Ha
IPSAMYIO

Teopema o0 TpEX nepHeHANKYIIpax

49
(mpsimast 1 oOpaTHast)

50 Teopema o TpEX nepHeHANKYIApax
(mpsimast 1 oOpaTHast)

51 Yroa Mmexay CKpelBaroIMMUCS
MIPSIMBIMU
[Touck neprneHauKyasIpHBIX MPSMBIX C

52 MTOMOIIBIO IEPTIEHIUKYISIPHBIX
IIJIOCKOCTEMN

53 OproroHaibHOE MPOSKTUPOBAHHE
[TocTpoenue ceuenuii Kyoa, MpU3MBl,

54 MPaBUWJILHON TUPAMUJIBI C TIOMOIIIBIO
OPTOTrOHAJIBLHOW MPOEKIUU
[TocTpoenue ceuenuit Kyoa, MPU3MBI,

55 MPaBWJILHON TUPaMUIBI C TTOMOIIBIO
OPTOTOHAJILHOM IIPOEKIINU
CummeTpus B IPOCTPAHCTBE

56 OTHOCHTEJBHO TUIOCKOCTH. [ImockocT
CUMMETpU B MHOTOTPaHHUKAX

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

58 IIpaBunbsHBIE MHOTOTpaHHUKHU. Pacuér
PacCTOSHUN OT TOUKH JI0 MJIOCKOCTH

59 IIpaBuiibHBIE MHOTOIpaHHUKU. Pacyér
PacCTOSHUN OT TOUKH JI0 IJIOCKOCTH

60 CrniocoObl ONyCTUTh NEPIEHANKYISAPHI:




CUMMCTpPUs, CABUT TOYKHU I10
NapajuIeIbHOM IIPAMOM

61

CaBur no HenapaienbHON IPSIMOH,
U3MEHEHUE PACCTOSHUN

62

KonTtponsnas padora "B3anmuoe
pAacIoJIOKEHHUE NPSIMBIX U IUNIOCKOCTEN B
npocrpaHcTae”

63

[ToBTOpEHME: Yyroy MeX 1y NpsSMBIMU Ha
IIJIOCKOCTH, TPUTOHOMETPHS B
MIPOU3BOJILHOM TPEYTOJIbHUKE, TEOpeMa
KOCHHYCOB

64

[ToBTOpEHME: Yyroy MexIy
CKpCHIUMBAOIIUMHUC ITPAMBIMU B
IIPOCTPAHCTBE

65

I'eomeTpuueckre METOIbl BHIYHCICHUS
yriia MeX]1y MPSIMBIMH B MHOTOTpaHHUKaX

66

JByrpanHubiii yroj. CBOMCTBO JIMHEHHBIX
YIJI0B IBYTPaHHOIO yriia

67

[Tepnienaukynsipablie maockocTu. CBoCTBa
B3aMMHO MEPIECHIUKYISIPHBIX MTOCKOCTEN

68

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

69

[IpsiMoyronbHbIN Napajuienenumnen; Kyo;
U3MEPEHUs, CBOWCTBA MTPSIMOYTOJIBHOTO
napasiesenumnesa

70

TeopeMa 0 AUaroHaJii npsmMoyroJibHOTO




Iapajiiejacnuicaa u CJICACTBUC U3 Hee

71

CrepeomMeTpuiecKue U MpUKIaIHbIC
3aJ1a4d, CBSI3aHHBIC CO B3aMMHBIM
PACIIOJIOKCHHUEM MIPAMBIX U IIJIOCKOCTU

72

[ToBTOpEHME: CKpEITUBAIOIINECS MPSIMbIE,
napajuieIbHbIE TUIOCKOCTH B CTaHIAPTHBIX
MHOTOTpaHHUKAaX

73

[Tapa mapaynenbHbIX I0CKOCTEN Ha
CKPEILMBAIOIINXCS MPSAMBIX, PACCTOSIHHUE
MEXAY CKPELMBAIOIIUMUCS IPSIMBIMU B
MIPOCTBIX CUTYAIHSIX

74

PaccrosiHme OT TOUKH 10 TUIOCKOCTH,
paccTosiHUE OT MPSMOMN JI0 TNIOCKOCTH

75

BrrunciieHue paccToAHUI MEXTY
CKPEILMBAIOIIUMHUCS MPSIMBIMHU C
MTOMOIIBIO NEPIIEHIUKYISIPHON MIIOCKOCTH

76

TpéxrpanHblil yroJi, HEpaBEHCTBA JJIA
TpexrpaHHbIX yrioB. Teopema ITudaropa,
TEOPEMBbI KOCUHYCOB U CUHYCOB JIJIs
TPEXTPAHHOTO yriia

77

DneMeHTHI chepUuecKOil reOMETPHH:
reoJIe3nYeCcKue JIMHUU Ha 3emiie

78

KonTponsnas pabota "Yrisl u
paccrosiHus"

79

CucremaTtuzanus 3HaHuN "MHOTOTpaHHUK
U €ro 3JIEMEHTHI"

80

[Iupamupa. Buas nupamun. [Ipasunbaas
nupamuja




[Ipusma. IIpsamas u HaKJIOHHAS IIPU3MBI.

81 1
[IpaBunbHas npusma

82 [IpssmMoit nmapaymenenunen, 1
MPSIMOYTOJIBHBIH Mapajuieenumnes, Kyo

83 Brimykieie MHOTOTpaHHuKH. Teopema 1
Ditnepa
Brimykieie MHOTOTpaHHuKH. Teopema

84 Oiinepa. [IpaBuiibHBIE U OTYIPABUIIbHBIE 1
MHOTOTPaHHUKH

85 KouTtponsnas pabora "MHuororpaHHUKH" 1

86 [TonsiTne BEeKTOpa Ha IJIOCKOCTH U B 1
MPOCTPAHCTBE

87 CymMa BEKTOpPOB 1

88 Pa3nocTh BekTOpOB 1

89 [TpaBuso mapanienenunena 1

90 YMHOXEHHEe BEKTOpa Ha YUCIIO 1
Pa3znoxxenue BekTopa no 6asucy Tpéx

91 BEKTOPOB, HE JISKAIIUX B OJHOU 1
TUIOCKOCTH

92 CkaysipHO€ NMPOU3BEICHUE 1

03 Berunicnenue yria Mexay BEKTOpaMu B 1
IPOCTPAHCTBE

94 [IpocTeiimue 3a1a4u ¢ BEKTOPAMH 1

95 IIpocreiimme 3ana4n ¢ BEKTOpaMu 1

96 IIpocreiimue 3ana4n ¢ BEKTOpaMu 1

97 [Ipocreiimme 3anauu ¢ BEKTOpaMu 1

98 O06o0011eHe U cucTeMaTu3alus 3HaHUH 1




99 O06o01IeHne 1 cucTeMaTu3anus 3HaHu ! 1
100 Hrorosas koHTpoJbHAs padoTa 1
101 Hrorosas koHTpoJsbHAs paboTa 1
102 O06o01IeHre 1 cHCTeMaTH3alus 3HaHU ! 1
OBIIEE KOJIMYECTBO YACOB I10 102

[TPOTPAMME




11 KVIACC

KonnuyectBo 4yacos DJIEeKTPOHHbIE
Mara uudposbie
Nen/m | Tema ypoka Konrpoabubie | IIpakTHyeckue
Bcero H3y4eHHusi | oOpa3oBaTeIbHbIE
padoTsbI padoThI
pecypcsl
1 [ToBTopenue tems! "KoopauHars! BekTopa 1
Ha MJIOCKOCTH U B IPOCTpaHCTBE"
) [ToBTOpenue Tems! "CkansgpHoe 1
MIPOU3BEICHUE BEKTOPOB"
3 [ToBTOpeHue Temsl "Beruncnenue yria 1
MEK/ly BEKTOpaMH B IpOCTpaHCTBE"
4 [ToBTOpEeHuE TemMBI "YpaBHEHNE TPSAMO, 1
MPOXOSIIEH Yepe3 1BE TOUKH"
5 YpaBHEHHE MIOCKOCTH, HOpMaJlb, 1
YPaBHEHHE IJIOCKOCTH B OTPE3KaX
6 YpaBHEHHE MIOCKOCTH, HOpMaJlb, 1
YPaBHEHUE IUIOCKOCTH B OTPE3Kax
7 BekTopHoe npousBeneHue 1
8 JIuHeiiHbIe HEpaBEHCTBA, TUHEUHOE 1
IIPOrpaMMHUPOBAHKE
9 JIuHeiHbIe HEpaBEHCTBA, TUHEUHOE 1
IIPOrpaMMHUPOBAHKE
10 AnanuTuyecKkue METobl pacuéra yria 1
MEXAY NPSIMBIMU B MHOTOTPaHHHUKAX
1 AHanuTHYECKUE METOBI pacuéTa yria 1
MEXAY INIOCKOCTSIMU B MHOTOI'PaHHUKAX
12 dopmyna pacCTOSAHUS OT TOUKH JI0 1




IIJIOCKOCTH B KOOpAMWHATAX

HaxoxpaeHue paccTosiHUi OT TOYKHU 10

13
IUIOCKOCTHU B KyOe

14 Haxosxaenne pacCcTOSIHUN OT TOYKH JI0
IUTIOCKOCTH B TPaBHIIBHOW TTHPaMHJIE

15 KontponbHas pabota "Ananuruyeckas
reoMerpus’"

16 CedeHusi MHOTOTPaHHHUKOB: CTaHJApTHBIE
MHOTOTPaHHUKH

17 CedeHusi MHOTOIPAHHUKOB: METO/T CIE0B
CedeHust MHOTOTPaHHHUKOB: CTaHIapTHHIE

18 TUTOCKOCTH, TTIEPECEUCHUS TIPSMBIX U
IIJIOCKOCTEMN

19 [TapannenpHble NPSMBIE U TUIOCKOCTH:
napajuieNibHble CEYeHUS

20 [TapannenpHble NPsSIMbIE U TIOCKOCTH:
pacy€T OTHOIIECHUM
[TapannenbHblie NPsSMBbIE U TIOCKOCTH:

21 YTIIBI MEXTY CKPEIIMBAIOITAMHUCS
MPSIMBIMU
[lepnieniuKynsApHbIE MPSMBIC U

99 IJIOCKOCTHU: CTaHJAPTHBIE Maphl
MEePIEeHIUKYISPHBIX TIIOCKOCTEH U
MPSIMBIX, CAMMETPHH MHOTOTPaHHUKOB
[leprienauKynspHBIE IPSIMBIE U

23 MIJIOCKOCTH: TEOPEMA O TPEX
MePIEeHIUKYIIApax

24 [lepneniuKynsspHBIE MIPSIMBIE U




IIJIOCKOCTH: BBIYMCJIICHUSA OJIMH B
MHOT'OrpaHHUKax

25

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

26

[ToBTOpenue: monaau
MHOTOYT'OJIbHUKOB, ()OPMYJIbI JIsI
TJI0IA IeH, COOOpaKEeHHSI TOI00Us

27

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

28

[lnomany ceyeHnii MHOTOrPaHHUKOB:
TIJTOTIAIA TTIOBEPXHOCTEH, pa3pe3aHus Ha
Y4acTH, COOOPaKEHHUSI 110100Mst

29

[lnomany ceyeHnii MHOTOTPaHHUKOB:
IJTOIIAIA TTIOBEPXHOCTEH, pa3pe3aHusi Ha
Y4acTH, COOOPaKEHHUSI 110100Mst

30

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

31

O06Bém Tena. O6beM NPSIMOYTOJIBLHOTO
napaJuiesenuresa

32

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

33

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

34

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




BBIYHCIICHUEM 00bEMa MPSIMOYTOJILHOTO

napajuienenurea

35 O0BEM PSAMOY TIPU3MEI

36 CrepeomMeTpuiecKue 3a/1auu, CBI3aHHBIC C
BBIYHCIICHUEM 00BbEMOB TIPSIMON TIPU3MBI

37 [IpuknagHeie 3a1a4n, CBSI3aHHBIE C
00BEMOM NPSAMOI PU3MBI
Brruucinenne 00bEMOB TEN ¢ IOMOIIBIO

38 onpenenénHoro uarerpaia. O0sEM
HAaKJIOHHOHN IIPU3MBI
Breruucinenne 00bEMOB TEN ¢ IIOMOIIBIO

39 onpenenénnoro uarerpaia. O0bEM
A PAMHUJTBI

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

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

42 CrepeoMeTpUYeCKHUE 3a/1a4H, CBA3aHHBIC C
00BbEMaMU HAKJIOHHOW MTPU3MBI

43 CrepeoMeTprYECKHUE 3a/1a4uH, CBI3aHHBIC C
00BbEMaMU TTMPAMHMTBI
[Tpuknamgaeie 3anaun mo Teme "OO0bEMBI

44 Ten", CBA3aHHbIE ¢ 00BEMOM HAKJIOHHOM
MIPU3MBI

45 [Ipuknanueie 3anaun o Teme "OOBEMBI
Ten", CBI3aHHbIE ¢ 00BEMOM MUPAMUJIBI

46 [Ipumenenune o0bEMOB. Boruncienue

pacCcToAHUA N0 MIOCKOCTU




KontponsHas padora "O0béM

47 \
MHOTOTpaHHUKA
Hunuuapudeckas TOBEPXHOCTb,

48 00pa3yroIne UIHHIPUICCKON
MMOBEPXHOCTHU

49 Hunuuap. [psamoii KpyroBoi HUIUHAD.
[lnomaap MOBEpXHOCTH LIWIMHAPA

50 Konndeckast moBepXHOCTh, 00pa3yromme
KOHMYECKOU noBepxHocTH. Konyc

51 CedeHue KOHyca IIOCKOCTHIO,
MapajuieTbHOMN TIOCKOCTA OCHOBAHUS

59 Yceuénnslii konyc. M3o0pakenue
KOHYCOB M YCEUEHHBIX KOHYCOB

53 [Tmomaas 60KOBOM MOBEPXHOCTH H
MOJIHOM MTOBEPXHOCTU KOHYCA

54 [Tmomaae 60KOBOY MOBEPXHOCTH H
MOJIHOM MTOBEPXHOCTU KOHYCA
CrepeoMeTrpHuueckue 3aJ1auu Ha

55 JTI0Ka3aTeJIbCTBO U BEIYMCIICHHE,
MIOCTPOCHUEM CEYCHHM LIUIMH]IPA, KOHYCa
CrepeoMeTrpuueckue 3aJ1auu Ha

56 JI0Ka3aTeNIbCTBO U BHIYHMCIICHUE,
MIOCTPOCHUEM CEYCHMI IUIMHIIPA, KOHYCa

57 [Ipuknanueie 3a1a4u, CBsI3aHHBIE C
HUIHHIPOM

58 [IpuknagHeie 3aqa4n, CBSI3aHHBIE C
UIHHIPOM

59 Coepa u map




60

[Mepeceuenue cdepsl 1 mapa ¢
iockocThro. Kacanue mapa u cepbl
IUIOCKOCTBI0. Bul 1 n300paxkenue mapa

61

ITepeceuenue cdepsl u mapa ¢
mockocThio. Kacanue mapa u chepsl
IUIOCKOCTBI0. B 1 m300paxkenue mapa

62

VYpasuenue chepsl. [Tnomanp chepsl u e
yacreu

63

CummMmetpus cdepsl 1 mapa

64

CrepeomeTpuyecKHe 3a/1auyu Ha
JI0Ka3aTeIbCTBO U BEIYMCIICHHE,
CBsI3aHHBIE CO chEpoi U 1IapoMm,
MMOCTPOCHUEM MX CEYCHHH TUIOCKOCTHIO

65

CrepeomeTpHuecKHe 3a1aui Ha
JI0Ka3aTeIbCTBO M BBIYUCIICHHE,
CBsI3aHHBIE CO Chepoii U mapom,
MMOCTPOCHUEM UX CEUCHHH TIOCKOCTHIO

66

[IpuknaaHbie 3a7a9u, CBSI3aHHBIEC CO
ctepoit u mapom

67

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

68

Paznuunsbie KOM6HH8.I_II/II/I TCJI BpallICHUS U
MHOTI'OI'paHHHUKOB

69

3agaun o Teme ""Tena U MOBEPXHOCTH
BpalieHus"

70

3amaun o Teme ""Tena U MOBEPXHOCTH
BpaiieHus"




71

KonTtposnenas padota "Tena u
IIOBEPXHOCTHU BpalieHus"

72

O6bem muuHapa. Teopema 06 00bEMeE
IpsAMOro NUJIMHApAa

73

Brrunciienne 0065EMOB TeEII ¢ TOMOIIBIO
onpenenéHHoro uurerpana. OobEm
KOHyca

74

TTimomam OOKOBOH U TIOJTHOM
MMOBEPXHOCTH KOHYCa

75

CrepeoMeTpHyuecKUe 3a/1aul, CBA3aHHbIE C
BBIYHCIIEHUEM 00bEMOB LIWIIMHPA,
KOHYyca

76

[Ipuknagasie 3agaun mo Teme "OOBEMBI U
IJTIONI[au MTOBEpXHOCTEN Te"

77

OO0BEM 1mIapa U IapoBOTrO CEKTOPA.
Teopema 06 o0bEme mrapa. [Tnomans
chepbl. CTepeoMeTpUYeCKUE 3a1a4H,
CBSI3aHHBIE C BEIYHCIEHUEM 00BEMOB
1apa, IapoBOro CErMeHTa U IapoBOIo
CeKTOpa

78

[Tpuknagaeie 3anaun mo Teme "OO0bEMBI
Ten", CBsI3aHHbBIE ¢ 00BEMOM IIapa u
oaapio ceprl. COOTHOMICHUS MEXKIY
IJIOIAIIMK ITOBEPXHOCTEH U 00bEMaMu
ITOJTIOOHBIX Tl

79

[TogoGHbIE TeNna B TPOCTPAHCTBE.
N3menenne 06bEMa mpu o 1001u.
CrepeoMeTpHuecKUe 3a/1a4u, CBSI3aHHbBIE C




BBbIUHMCIICHHEM 00BbEMOB TeJl U IUIOLIaaeH
IIOBEPXHOCTEH

80

KonTponsnas padora "[Tnomamu
MMOBEPXHOCTH U 00BEMBI KPYTIIBIX T

81

JBuxenus npocrpaHcTBa. OToOpakeHHUsI.
JIBw>xenus u paBeHcTBO puryp. O0mue
CBOMCTBA JIBKCHUI

82

Buabl 1BuMKeHMIN: TapauienbHbII
MEPEHOC, LIECHTPAJIIbHAS CHMMETPUS,
3epKajJbHasi CHMMETPHS, TOBOPOT BOKPYT
psAMOM

83

[IpeobpazoBanus noxoous. [psimas u
ctepa Diinepa

84

I'eomeTrpuueckue 3a1auu Ha IPUMEHEHUE
JIBUKCHUS

85

KonTtponbHas padoTa "BekTops! B
npocrpasnctae"

86

O6o06matomiee moBropeHue 11 moHATHIA 1
METOJIOB Kypca reomerpun 10—11
KJIaCCOB, CUCTEMaTH3aIUsl 3HAHUIL:
"[TapayyienbHOCTh MPSAMBIX U TIJIOCKOCTEH
B IIpOCTpaHCTBE"

87

O6o06matomee moBropeHue 11 MoHATHIA 1
MeTO0/10B Kypca reomerpuun 10-11
KJIACCOB, CUCTEMAaTH3aIisl 3HAHUMH:
"BexTopsl B npocTpaHCcTBE"

88

O6o6maromiee noroperue 11 nmoHsATHit U
MeTOJIOB Kypca reomerpun 10-11




KJ1aCcCOB, CHCTeMaTHU3allus 3HAHHI:
"BexTopsl B npocTpaHcTBe"

89

Ob6o6maromee moropenue 11 moHsTHil u
MeT0/10B Kypca reomerpun 10-11
KJIACCOB, CHCTEMAaTH3aIis 3HAHUH:
"O6beM MHOTOrpaHHuKa"

90

O6o06maromniee nopropenue 11 noustuii u
MeT0/10B Kypca reomerpun 10-11
KJIACCOB, CHCTEMAaTH3aINs 3HAHHUHN:
"O6beM MHOTOrpaHHUKA"

91

O6o06maromiee nopropeHue 11 noustuii u
METOJIOB Kypca reomerpun 10—-11
KJIaCCOB, CHCTEMAaTH3allMs 3HAHHIA:
"[Tmommaan MOBEpXHOCTH U 0OBEMBI
KpyrJibIxX Ten"

92

O6o6matomee moBropeHue 11 moHATHIA 1
METOJIOB Kypca reomerpun 10—-11
KJIACCOB, CUCTEMaTH3aIsl 3HAHUIL:
"[mommaamn MOBEpXHOCTH U 0OBEMBI
KpyrJibIxX Ten"

93

Hrorosas koHTposbHas paboTa

94

HroroBas koHTposbHas paboTa

95

[ToBTOpEeHUE, 0000IICHNE 1
CHCTEMAaTU3aLMs 3HAHUI

96

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




97

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

98

Hcropus pasBUTHS CTEPEOMETPUM KAK
HAyKU U €€ poJib B Pa3BUTUHU
COBPEMEHHBIX MHIKECHEPHBIX U
KOMIIBIOTEPHBIX TEXHOJIOTHUI

99

Hcropus pasBUTHs CTEPEOMETPHUH KaK
HAYKU U €€ poJib B Pa3BUTUH
COBPEMEHHBIX NMHKECHEPHBIX U
KOMIIBIOTEPHBIX TEXHOJIOTHI

100

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

101

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

102

HcTopus pa3BUTHS CTEPEOMETPUU KaK
HayKH 1 €€ poJib B pa3BUTHH
COBPEMEHHBIX UH)KEHEPHBIX U
KOMITBIOTEPHBIX TEXHOJOTUI

OBIIEE KOJIMYECTBO YACOB I1O
I[TPOTPAMME

102




MPOBEPSIEMBIE TPEBOBAHUS K PE3YJBTATAM OCBOEHUS
OCHOBHOM OBPA30BATEJBbHOM ITPOI'PAMMBbBI

10 KJIACC
Kon .
IIpoBepsiemble MpeaAMeTHbIE Pe3yJIbTATHI 0CBOEHHS OCHOBHOM
NpOBePsIEMOro .
0o0pa3oBaTeIbHOI MPOrpaMMBbI CpeIHEro oo1ero 06pa3oBaHus
pe3yJabTaTa
7 I'eomerpus
7.1 OnepupoBaTh NOHATUSAMU: TOUKA, IpsAMasi, INIOCKOCTb
79 [TpuMeHsATh aKCHOMBI CTEPEOMETPHH M CIICACTBUS W3 HUX TPU PEUICHUU
' reOMETPHYECKHUX 33129
73 OnepupoBaTh TOHATHAMH: TAPAUIETBHOCT M MEPHEHAUKYISIPHOCTD
' MPSIMBIX U IJIOCKOCTEH
74 KnaccnpummpoBaTh B3auMHOE pPAcIONIOKEHHE TPSAMBIX M TUIOCKOCTEH B
' MPOCTPAHCTBE
OmnepupoBaTh MOHATUSMH: JIBYIPaHHBIA YTOJI, TpPaHH IBYIpaHHOTO yrJa,
7.5 pedpo IBYrpaHHOrO yria, JUHEHHBIN Yroja JIBYrpaHHOTO yrija, rpaxycHas
Mepa ABYTPaHHOTO yTiia
76 OnepupoBaTb MNOHATUSMU: MHOTOTPAHHUK, BBINYKIIBII W HEBBITYKJIBIN
' MHOTOTPaHHUK, 3JIEMEHThl MHOTOTpaHHHKA, TPAaBUIIbHBI MHOTOTPAaHHUK
77 PacrioznaBaTh OCHOBHBIE BHJIbI MHOTOTPAHHUKOB (MHMpamMuia, MpU3Ma,
' MPSIMOYTOJIFHBIN MapajuiesienuIie 1, Kyo)
Knaccupuimmpoare ~ MHOTOTrpaHHHMKHM,  BbIOMpas ~ OCHOBaHUSA  JJIs
7.8 KjaccupuKanuu (BBIMYKJIble U HEBBIMYKIIbIE MHOTOTPAHHUKH, MPABUIIbHbBIC
MHOTOTPAaHHUKH, IPSIMbIE U HaKJIOHHBIE IPU3MBbI, TAPAILIICIICTIUIIC IbI)
7.9 OnepupoBaTh MOHATUSAMH: CEKYIIasl NIOCKOCTh, CEY€HNE MHOTOTPAHHUKOB
710 OOBACHATH MPUHIUIBI TOCTPOCHUSI CEUEHUH MHOTOTPAHHHUKOB, HCIOIb3YA
' METO/I CJICIOB
Ctpouth ceyeHHs] MHOTOTPAHHMKOB METOJOM  CJIEIOB, BBIMOJHSITH
7.11 (BBIHOCHBIC) TUIOCKHE YEpPTEKH M3 PUCYHKOB MPOCTHIX OOBEMHBIX (UTYD:
BUJI CBEPXY, COOKY, CHU3Y
Pematp 3amaun Ha HaXoXKJI€HUE T'€OMETPUUYECKUX BEIMYMH MO 0Opasiam
WIM alrOpuTMaM, MPUMEHSS HW3BECTHBIE AaHAJIUTUYECKUE METOJbl TpHU
7.12 pellleHNH  CTaHJapTHBIX MaTeMaTHYeCKUX 3ajJad Ha  BBIYHCIIEHUE
paccTOsIHMIA MeXAy ABYMS TOYKAMHU, OT TOYKU JO MPSAMOH, OT TOUYKHUIO
IUIOCKOCTH, MEX/1Y CKPEIIMBAIOIIMMHCS TPSIMBIMU
Pemare 3amaun Ha HaXOXKJEHHE T'€OMETPUYECKUX BEJIUYMH IO oOpasuam
WIM alIrOpuTMaM, TMPUMEHSsST H3BECTHbIE AHAIUTUYECKUE METOAbl IpH
7.13 pelIeHNH CTaHAApPTHBIX MaTeMaTHYeCKUX 3aJady Ha BBIYMCICHHUE YIIIOB

MCXKAY CKPCIIUBAIOIMIUMUCH IIPAMBIMU, MCKIAY HpHMOﬁ N IIIOCKOCTBIO,
MCXKAY IIIOCKOCTSAMMU, ABYI'PDAHHBIX YI'JIOB




Berancnsate 00bEMBI U IUIOMIAM TOBEPXHOCTEH MHOTOTPAHHUKOB (TPU3Ma,

7.14 nupaMuza) ¢ HpUMEHEHHEM (OpMys, BBIUUCIATH COOTHOILICHUS MEXIY
TUTOIIA/SIMH TTOBEPXHOCTEH, 00bEMaMK MOJIOOHBIX MHOTOTPAaHHUKOB
715 OniepupoBaTh TMOHSATUSAMH: CUMMETpPUS B IMPOCTPAHCTBE, LEHTP, OCh HU
' IUTOCKOCTh CHMMETPHH, IIEHTP, OCh U TUIOCKOCTh CHMMETPHH (PUTYPBI
W3Bnekarb, mpeoOpa3oBBIBaTE W HHTEPIPETUPOBATH HHEGOPMAIIUIO O
7.16 MPOCTPAHCTBEHHBIX TE€OMETPUUECKUX (uUrypax, TMpPEJICTaBICHHYI0 Ha
YepTeKax U pUCYHKaX
[IpumensTe TeoMerpuyeckue (akThl IS PELICHUS CTEPEOMETPUUECKUX
7.17 3a7a4, MPEINOJaramilinX HECKOJIbKO IIaroB pEIICHUS, €CIU YCIOBHS
MIPUMEHEHHUSI 3a7]aHbl B SIBHOU opme
718 [IpumenaTs nOpocTeHIIME MTPOrpaMMHBIE CPEACTBA U BJIEKTPOHHO-
' KOMMYHUKAITMOHHBIE CUCTEMBI TIPH PELICHUU CTEPEOMETPUUECKHX 3a/1a4
719 [IpuBOIUTH TpPUMEpPHl MAaTEMATHYECKHUX 3aKOHOMEPHOCTEH B MPHUPOJE U
' JKW3HH, PACIIO3HABATh MPOSBJICHUE 3aKOHOB T€OMETPUH B UCKYCCTBE
[IpuMeHsTh MOMyYeHHbIE 3HAHWS Ha MPAKTHKE: aHAJIU3UPOBATH PEAbHBIC
CUTYaIlMM ¥ MPUMEHSTh U3YYCHHBIC TTOHSATHS B MPOIECCE TIOUCKA PEIICHUS
MaTeMaTH4eCKu CHOpMyTUPOBAHHOUN MPOOIEMBI, MOJAECITUPOBATh peaTbHBIC
7.20 CUTYyallMM Ha $S3bIKE TEOMETPHH, HCCIIECIOBATH IMOCTPOCHHBIE MOJCIU C
HCIOJIb30BAHUEM T'€OMETPUUYECKUX MOHATUN U TeopeM, amrmapaTa aareOpsl,
pematb  MpakTUYeCKHWe  3aJauyd,  CBSI3aHHBIE C  HaxOXICHHEM
FeOMETPUYECKUX BEIMYMH
11 KIIACC
Kon .
IIpoBepsiemble npeiMeTHbIE Pe3yJIbTATHI 0CBOEHHS] OCHOBHOI
NpoBepsieMoro .
00pa3oBaTeJIbHOM MPOrPaMMBbl CpeHEro 001ero o0pa3oBaHusi
pe3yJibTara
6 I'eomeTpust
OnepupoBaTh MOHATHAMH: LUIUHAPUYECKas MOBEPXHOCTh, 0Opa3yrouine
6.1 WIMHIPUYECKON TOBEPXHOCTH, IWIIMHAP, KOHUYECKas IOBEPXHOCTH,
o0pa3ymolire KOHHYeCKO MOBEPXHOCTH, KOHYC, chepruueckasi IOBEpXHOCTh
6.2 Pacnio3naBatk Tena BpaieHus (HUIMHAP, KOHYC, cdepa u map)
6.3 OOBACHATD CIIOCOOBI MOJTYYEHUS Tell BpaIlleHUS
6.4 Knaccuduimposats B3auMHOE pacroioskeHne chepbl U MI0CKOCTH
OnepupoBaTh NOHATUAMU: IIAPOBOM CErMEHT, OCHOBAHUE CErMEHTAa, BBICOTA
6.5 CEerMeHTa, I1apOBOIl CIIOM, OCHOBAHMWE LIAPOBOTO CJIOS, BHICOTA IIAPOBOIO
CJ10s1, IIAPOBOU CEKTOP
6.6 Boruncnate 00BEMBI M TUIONIAAM TIOBEPXHOCTEH Ten  BpallleHus,
' T€OMETPHYECKUX TeJl C MpUMEHEeHHeM (popmy
6.7 OnepupoBaTh MOHSATHSIMH: MHOTOTPAHHUK, BIHCAHHBIH B chepy u




OTMCAaHHBIN OKOJIO cdephl, cdepa, BIUCAHHAS B MHOTOIPAaHHHUK WM TEJO
BpallEeHUs

6.8

BBIYHCIATE COOTHOMIEHUST MEXKTy TUIOMAIMU TIOBEPXHOCTEH 1 00bEMaMu
H0JTI00HBIX Tell

6.9

N3o0paxkates u3ydaemble (GUTYpHl OT PYKH M C TPUMEHEHHEM IPOCTHIX
YEPTEKHBIX THCTPYMEHTOB

6.10

BbinosiHATE  (BBIHOCHBIE) IIJIOCKME YEPTEKU W3 PHUCYHKOB IPOCTBIX
00BEMHBIX (uTyp: BUI CBepXy, COOKY, CHU3Y; CTPOHUTH CEUYCHHS Tl
BpalICHUsA

6.11

W3Bnekarb, WHTEpHpeTHpoBaTh M MpeoOpa3oBbIBaTh HH(OPMALHUIO O
MIPOCTPAHCTBEHHBIX T'€OMETPUYECKUX (UTypax, TMpEeACTaBIECHHYIO Ha
YepTekKax U PUCYHKAX

6.12

[IpumensaTs reomerpuyeckue (akThl ISl PELIEHUS CTEPEOMETPUUYECKHUX
3a/1a4, MNPEANOJIAraloiuX HECKOJBKO IIaroB PpPELIEHUs, €CIH YCIOBHS
MIPUMEHEHHUS 3a/1aHbI B sIBHOU (hopme

6.13

OnepupoBaTh NOHATHEM: BEKTOP B IIPOCTPAHCTBE

6.14

BI)IHOJ'IHS[TI) HeﬁCTBHH CJIOKCHUA BeKTOpOB, BBIYUTAHUA BeKTOpOB nu
YMHO)KGHI/ISI BeKTOpa Ha 4Yucjio, 06’[)$ICH$[TI), KaKnuMH CBOfICTBZlMI/I OHH
oOmazmaroT

6.15

[IpumeHsaTh MpaBUIO Napajuieenune1a Mpy CI0KEHUH BEKTOPOB

6.16

OnepupoBaTh MNOHATUSIMH: JAEKApTOBBI KOOPAMHATHI B IPOCTPAHCTBE,
BEKTOP, MOJ1yJIb BEKTOpPa, PAaBEHCTBO BEKTOPOB, KOOPIUHATHI BEKTOPA, yrol
MEXAYy BEKTOpaMH, CKaJspHOE MPOU3BEACHNUE BEKTOPOB, KOJUIMHEAPHbIE U
KOMILJIaHAPHBIE BEKTOPbI

6.17

HaXO,Z[I/ITB CYMMY BCKTOpPOB W IIPOU3BCACHHUC BCKTOPA Ha YHUCIO, YIolJl
MECXKAY BCKTOPAMH, CKAIAPHOC IIPOU3IBEACHHE, pacCKilaAblBaTb BEKTOP IIO
JABYM HEKOJUIMHCAPHBIM BCKTOPaM

6.18

3a,Z[aBaTB IIJIOCKOCTh YPAaBHCHUEM B HeKapTOBOﬁ CUCTCME KOOpAHAT

6.19

Pemate HpOCTCfIH.IPIC TCOMETPHUUCCKUE 3aJad Ha NMPHUMCEHCHUC BEKTOPHO-
KOOPAUMHATHOI'O MCTOAA

6.20

Pemars 3amaum Ha J0Ka3aTEILCTBO MaTEMaTUUYECKHUX OTHOIIEHUH U
HaXOXXIACHUEC I'COMCTPUYCCKHUX BCIIMYHUH II0 06pa3uaM Wik aJiropurMam,
IIPUMCHA HU3BCCTHBIC MCTOAbI IIpu pCIICHUN CTaHAAPTHBIX
MaAaTEMATHYCCKUX 3aaa4

6.21

HpI/IMeHHTL po cTeHIne NporpaMMHBIC  CpCACTBA W 3JICKTPOHHO-
KOMMYHUKAIUOHHBIC CUCTEMEI IIPU PCHICHUN CTCPCOMCTPUYICCKUX 3aa4

6.22

HpI/IBOI[I/ITL MNpUMEPbI MATCMATHUYCCKUX 3aKOHOMepHOCTeI>'I B IIpUpOJAC U
JKU3HH, paCIIO3HABATh IPOSABIICHUC 3aKOHOB I'COMETPUU B HCKYCCTBC

6.23

HpI/IMeHHTL MOJIYYCHHBIC 3HAHUA HA MPAKTHUKE: aHAIMU3UPOBATH PCAJIBHBIC
CUTyalluu U IMPUMCHATH U3YUCHHBIC IOHATUA B IMPOLCCCC MMOUCKA PCIICHUA
MaT€MaTUu4CCKu C(bOpMyJIHpOB&HHOﬁ HpO6J'ICMBI, MOJCIMPOBATh PCAJIbHBIC




CUTyallUM Ha $3bIKE T'€OMETPUM, MCCIENOBATH IIOCTPOCHHBIE MOJCIU C
WCIOJIb30BAHMEM T€OMETPUYECKUX MOHATHH U TeOpeM, amrmapara anreopsl,
pemath  NPAKTUYECKUME  3a4a4d,  CBA3AHHBIE C  HAXOXICHUEM

TCOMETPHUUICCKUX BCIIMINH




IMPOBEPAEMBIE 3JIEMEHTBI COAEPKAHUA

10 KVIACC

Koxa
7

HpOBepﬂeMblﬁ JIEMEHT COAECPKAHUSA

I'eomerpus

7.1

OcHoBHbIE MOHATUS cTepeoMeTpuu. Touka, mpsimMasi, IUIOCKOCTb, IPOCTPAHCTBO.
[onsiTne 06 aKCHOMATUYECKOM TIOCTPOCHUU CTEPEOMETPHH: AKCHOMBI CTEPEOMETPHH U
CIIEJICTBUS U3 HUX

7.2

B3anMHOe pacronokeHne npsMbIX B IPOCTPAHCTBE: MEPECEKAIOIIMECS, ITapaJlIEIbHbIE
n CKpCHIUBAIOIIUECA  IIPSAMBIC. Hapannem)Hocn, MNpSAMBIX H©W  IINIOCKOCT el B
MPOCTPAHCTBE: MapajUIeNIbHbIE TMPSAMbIE B MPOCTPAHCTBE, NAPALICIBHOCTh TPEX
MpsAMBIX, MNapaJUICIIbHOCTD pr[MOfI A IUIOCKOCTH. YTIBIC COHAITpaBJICHHBIMHU
CTOPOHAMH, YroJl MEXKIy MNPAMBIMU B MpOCTpaHcTBE. [lapayienbHOCTh TIIOCKOCTEM:
MapajyiebHble IUIOCKOCTH, CBOMCTBA NapalUIeNIbHBIX IUIOCKOoCcTed. I[lpocreiimue
MPOCTPAHCTBEHHBIE (UTYphl Ha TUIOCKOCTH: TeTpadap, KyO, mapajuienenunes,
MOCTPOEHUE CEUCHU I

7.3

HepHeHHI/IKy.]'IﬂpHOCTI) pr[MOfI N TUIOCKOCTU: TMEPHNCHAUKYIAPHBIC IIPAMBICE B
IPOCTPAHCTBE, MPAMBIC MAPAJUICIIBHBIC W MEPIICHAUKYIISAPHBIC K INIOCKOCTHU, IIPU3HAK
MEePIEHANKYJISIPHOCTH TPSIMOM M IUIOCKOCTH, TE€OPEMa O MPAMON MEPIEHAUKYISIPHOMN
IJIOCKOCTH. YTJIbI B IPOCTPAHCTBE: YIOJI MEXKAY MPSIMOW U IJIOCKOCTBIO, TBYTPAHHBIN
YTOJI, IMHEHHBINA Yyroj IBYrpaHHOTO yria. [lepneHaukysisap u HaKJIOHHBIC: PACCTOSIHUE
OT TOYKH JI0 MJIOCKOCTH, PACCTOSTHUE OT MPSAMOI JI0 TUIOCKOCTH, MpoeKusi purypsl Ha
IJI0CKOCTh. [lepneHauKyIsIpHOCTh MJIOCKOCTEHN: MPU3HAK MEPHEHANKYISIPHOCTH ABYX
mwiockocteit. TeopeMa o TpEX nmeprieHIUKyIsIpax

7.4

[lonsiTHE MHOTOrpaHHHMKAa, OCHOBHBIE D3JIEMEHTHl MHOTOTPAaHHHUKA, BBIIYKIbIE U
HEBBINYKJIbIE MHOTOTPAHHUKH, pa3BEPTKa MHororpaHHuka. llpusma: nN-yromnbHas
npu3Ma, TpaHd M OCHOBAHUS MPHU3MBL, MpsiMas W HAKJIOHHAs NpPU3MbI, OOKOBas U
OJIHAsl TIOBEPXHOCTH Mpu3Mel. [lapannenenunen, npsMoyrojabHbIi Napasuieienune] 1
ero cpoiictBa. [lupammna: N-yromnbHas nupamuaa, TpaHH MU OCHOBAHHUE MUPAMUIBI,
OOKOBas W TOJHAS MOBEPXHOCTh NHPAMUIbI, MpaBUJIbHAS M yceu€HHas MUpaMU[a.
DOneMeHTbl Npu3Mbl W Tmupamuibl. [IpaBuiibHBIE MHOTOTPAaHHHUKHU: TOHSTHE
MPaBWJIBHOTO MHOTOTpPaHHMKA, TMpaBWIbHAs TMpHU3Ma U MpaBWiIbHAas MHPAMUAA,
MpaBWJIbHAS TPEYroJIbHAS MTUpaMUJIa U MPABUIbHBIN TeTpasap, KyO. [IpeacraBnenue o
MPaBUJIbHBIX MHOTOTPAHHMKAX: OKTadJp, MAOJAEKa’Ap M ukocayapyrue CedeHus
MIPU3MBI U THPAMHU/IBI

7.5

CI/IMMeTpI/IH B MPOCTPAHCTBC: CUMMETPUA OTHOCUTCIIbHO TOYKH, HpﬂMOfI, IJIOCKOCTH.
ONEeMEHTHI CUMMCTPUHU B nupamMmnuzax, MnapaieJIeIuIeaax, IMpaBHUJIbHBIX
MHOT'OIpaHHUKaxX

7.6

Brruricnenue 9571eMEHTOB MHOTOTPAHHHUKOB: pEOpa, AuaroHanu, yriael. [lmomans
OOKOBO# MOBEPXHOCTH U MOJHOM MOBEPXHOCTH MPSIMON MTPU3MBI, TUIOIIA/Ib OCHOBAHUH,
TeopeMa 0 OOKOBOW MOBEPXHOCTHU MpsMOIt pu3Mel. [Lnomaas 60k0BOM MOBEPXHOCTH U




IIOBEPXHOCTH IPABWIBHOW NUPaMHUABI, TEOPEMa O IUIOLIAJAM YCEYEHHOM NHUPAMHUJIBI.
[onsitue 06 06vEMe. OO6BEM nUpaMuIbl, IPU3MBI

1.7

[TomoOHbIe Tena B mpoctpaHcTBe. COOTHOIICHUST MEXTY TUIOIIAASIMUA TTOBEPXHOCTECH,
00BEMaMHU IO OOHBIX TENT

11 KJIACC

Kox
6

HpOBepﬂeMblﬁ IJIEMEHT COACPKAHUSA

I'eomerpus

6.1

Hunuaapuyeckas MoBEpXHOCTb, 00Opa3yrolue MWIMHIAPUYECKON MOBEPXHOCTH, OCh
III/IJ'II/IH)IPI/I‘-IGCKOﬁ MMOBCPXHOCTH. HI/IJ'II/IH)Ip: OCHOBaHHUS M OOKOBasg MMOBEPXHOCTD,
o0Opasytoias 1 0Ch, TIIONIaAh OOKOBOW U MOJIHON TTOBEPXHOCTH

6.2

Konnueckas moBepxHOCTbh, 00pa3yrole KOHNYECKON OBEPXHOCTH, OCh U BEpPIINHA
KOHHYECKOM ToBepXHOCTH. KOHyC: OCHOBaHWME W BepIIMHA, OOpa3yroIas U OcCh,
momaas OOKOBOM M TOJHOW TOBEPXHOCTH. YCEUYEHHBIM KOHYyC: OOpasyromue u
BbICOTa, OCHOBaAHHUA U OoKoBas IMOBEPXHOCTH

6.3

Cdepa u map: neHTp, paauyc, JuameTp, IUIOMIalb MOBEPXHOCTH cdephl. B3anmHuoe
pacnofio’keHue cepbl U IUIOCKOCTH, KacaTeslbHas IUIOCKOCTh K cdepe, MIomaib

chepsl

6.4

N3o00paxkenue Ten BpalieHUs Ha MIO0CKOCTH. Pa3BépTka IMIMHIpPA U KOHYCa

6.5

KomMOunarmu ten BpaieHuss 1 MHOTOTPaHHUKOB. MHOTOrpaHHHK, OTUCAHHBIN OKOJIO
cdepsl, cdepa, BIUCaHHAsi B MHOTOI'PaHHUK, WIH TEJIO BpallleHUs

6.6

[Tonatue 06 oO6nEme. OcHoBHBIE CBOWcTBa 00BEMOB Ten. Teopema 00 00BEME
MPSIMOYTOJIBHOTO TIapajuiesienunena u cieacTBus u3 He€. O0BEM MIMHIPA, KOHYCA.
O06bEM 1Iapa 1 wiomaas chepsl

6.7

[Tono6HbIe Tena B mpoctpaHcTBe. COOTHOMICHUS MEXAY TIOMAASIMHI TTOBEPXHOCTEH,
00BpéMamMu ITOJOOHBIX TET

6.8

Ceuennst nmiuMHapa (MapasielbHO U TMEPHEHAUKYISIPHO OCH), CEYEHHs KOHYca
(mapannenbHOE OCHOBAHUIO U MPOXOsIlee Yepe3 BEPIIUHY), CEUeHHUs [1apa

6.9

Bektop Ha miockocth u B mpocTtpaHcTBe. ClOKEHHWE U BBIYMTAHUE BEKTOPOB.
YMHOXeHUEe BeKTOpa Ha uucio. PaznoxeHue BekTopa 1o TpEM HEKOMILIAHAPHBIM
BekTopam. [IpaBuno mapannenenunena. Pemenue 3agad, cBSI3aHHBIX C IPUMEHEHUEM
MpaBuI ACUCTBUI C BEKTOpaMH

6.10

HpﬂMOYTOJILHaSI CUCTEMa KOOpAWHAT B TMPOCTPAHCTBE. KOOp)II/IHaTLI BCKTODA.
HpOCTCﬁHIHG 3alaunu B KOOpAWHATAaXx. Yron MCXKIAY BCKTOpaMH. CKaJ'IprHOC
MPOU3BCIACHUC BCKTOPOB. Brruncienue YIJI0B MCXKAY HNpAMbIMU W IINIOCKOCTSAMMU.
KOOpﬂHHaTHO'BeKTOpHLIﬁ MCTOI ITPHU PCIICHUU I'COMCTPUICCKHUX 3a1aY




MPOBEPSIEMBIE HA EI'D I1I0O MATEMATHUKE TPEBOBAHUS K
PE3YJIBTATAM OCBOEHHUS OCHOBHOM OBPA3OBATEJLHOMN
ITPOT'PAMMBI CPEJTHET'O OBIIIET'O OBPA3OBAHUS

Kon IIpoBepsiemble TPeGOBaHUS K NMPEAMETHBIM Pe3yJIbTaTaM O0CBOEHHUS
NpoBepseMOro | OCHOBHOII 00pa3oBaTe/IbHOI MPOrpaMMBbI CpeHero oouero
TpeOoBaHuUs o0pa3oBaHus

Brnagenne MeromaMu JIOKA3aTENbCTB, AJITOPUTMAMHU pEIICHHS 3a/1ad;
yMeHHE (OPMYJIUPOBATH M ONEPUPOBATh IOHATUSMHU: OIPENEICHUE,
aKCHoOMa, Teopema, CIIeJCTBUE, CBOWCTBO, NPHU3HAK, JIOKA3aTEIbCTBO,
paBHOCHJIbHBIE (DOPMYJIUPOBKH; MPUMEHATh UX; YMEHUE (OpPMYIUpPOBATH
oOpaTHO€ M MPOTUBOMOJIOKHOE YTBEP)KJIEHUE, MPUBOAUTH MPUMEPHI U
KOHTPpHOPUMEPLI, HCIOJB30BaTb MCTOJ MaTeMaTHYECKOU UHAYKIUH,
MIPOBOAWUTE AOKA3ATCIBHBIC PACCYXXACHUA IIPpHU PCIICHUHN 3a/]a4, OLCHUBATH
1 JIOTHYECKYI0  NPABWIBHOCTh  PACCYXIEHUH; YMEHHE ONEPHUpPOBATH
MOHATUAMU: MHOXECTBO, IMOAMHOXECTBO, OII€pallMd HaJ MHOXKXCCTBAMMU;
YMEHHE  WCIOJB30BaTh TEOPETUKO-MHOKECTBCHHBIM  ammapar  Juis
OTIMCaHMsI PEATbHBIX MPOIIECCOB M SIBJICHUN M MPH PEUICHUH 33134, B TOM
YHCcIIe U3 IPYTUX YU4eOHBIX MPEIMETOB; YMEHHE ONEPUPOBATH TMOHITHIMHU:
rpad, cB3HBIN Tpad, 1epeBo, MUK, Tpad Ha TIOCKOCTH; YMEHHUE 3a7aBaTh
¥ OIMUCHIBATH TPadbl Pa3IMYHBIMUA CIIOCOOAMU; HCIOJIL30BaTh rpadbl mpH

PEIICHNH 3aJa4

YMeHue onepupoBaTh IMOHATUSAMH: HATypalbHOE YMCIO, LEN0E€ YHCIIO,
CTEIEHb C LIEJIbIM [T0Ka3aTeseM, KOPEeHb HaTypalbHON CTENIEHU, CTEIEHb C
paLMOHATIBHBIM TOKA3aTelIeM, CTENEeHb C JEHCTBUTENBHBIM IOKA3aTelIeM,
JgorapupM uucia, CHHYC, KOCHHYC W TaHIE€HC IMPOU3BOJBHOTO YHUCIIA,
OCTaTOK M0 MOJYJII0, PALMOHAJIBHOE YHCIIO, UPPALMOHAIBHOE YHCIO,
MHOXECTBA HATYpaJlbHBIX, LEJbIX, PpAlHOHAIBHBIX, JEHCTBUTEIBHBIX
2 YuCceNl, YMEHHE HCI0JIb30BaTh PU3HAKU JETUMOCTH, HAMMEHbIIUI 00t
JIeTUTEeh W HauMeHbllee ofliee KpaTHoe, alropuT™ EBknujga npu
pELIEHNN 3aa4; 3HAKOMCTBO C PA3JINYHBIMM TO3MIIMOHHBIMH CHCTEMaMHU
CUHCIIEHUS; YMEHHE BBINIOJIHATH BBIUMCIICHHE 3HAYCHUI U IpeoOpa3oBaHUs
BBIPQXEHUI CO CTemeHsIMH M Jorapupmamu, npeoOpa3oBaHUs JIPOOHO-
pallMOHANBHBIX ~ BBIPQKEHUH; yMEHHE  ONEpUpOBaTh  MOHATHAMHU:

IoCJICA0OBAaTCIIbHOCTD, apI/I(bMCTI/I‘-ICCKaSI nporpeccust, TreoOMETpUUCCKaA




nporpeccus, OECKOHEUHO YOBIBalOIIas TI'e€OMETpUYEcKasi IPOrpecCcus;
YMEHME 3a/aBaTh IIOCJIEJJOBATEIbHOCTH, B TOM 4YHUCJIE C IIOMOIIbIO
PEKYppEHTHBIX (popMys; yMEHHE ONEpUPOBATh MOHATUAMU: KOMILIEKCHOE
YHUCIIO, CONPSDKEHHBIE KOMIUIEKCHBIE 4YHCIA, MOJYJIb M apryMEHT
KOMIUIEKCHOTO  4Huclia, (GopMa  3amucHd  KOMIUICKCHBIX  YHCEI
(reomeTpuyeckas, TpPUTOHOMETpUYECKass W anreOpanyeckas), YMETh
IPOM3BOJIUTh ApU(PMETHUYECKHE JIEHCTBHSA C KOMIUIEKCHBIMH YHCIIAMHU;
IPUBOJIUTH IPUMEPHI MCIIOIb30BAHUSI KOMIUIEKCHBIX YHCEIl; ONEPUPOBATh
MOHATHSAMM:  MaTpuua 2X2  wu  3x3, onpenenuTenb  MaTpULBL,

FGOMeTpI/ILICCKI/H\/JI CMBICJT OIIPEACTIUTEIIA

YMeHue omnepupoBarh MOHATUSAMU: pallMOHAJbHbIE, HpPpALMOHAIbHBIE,
MOKa3aTeabHble, CTENEHHBbIE, JOTrapu(pMUUYECKHe, TPUTOHOMETPUUECKUE
yYpaBHEHUS M HEPaBEHCTBA, HX CHUCTEMbl; YMEHHE OIEpUPOBATH
MOHATHSIMH: TOXJECTBO, TOXJIECTBEHHOE IpeoOpa3oBaHKe, YpaBHEHUE,
HEpPaBEHCTBO, CHUCTEMa YypaBHEHUN U HEPABEHCTB, PABHOCWIBHOCTh
ypaBHEHUMN, HEpPAaBEHCTB M CHCTEM; YyMEHHE peniarb ypaBHEHUS,
HEpPAaBEHCTBA M CHCTEMBI C IOMOIIBIO pa3IMYHBIX HPUEMOB; pELIATH
YpaBHEHUs, HEPAaBEHCTBA W CHUCTEMBbl C MapaMeTpoOM; IPUMEHATH
YpaBHEHUS, HEPABEHCTBA, MX CHCTEMBbI JJIs PEIICHHS MaTEMaTUYECKHUX

3a/1a4 U 3a/1a4 U3 Pa3IM4YHbIX 00JacTel HayKH U pealibHOM KU3HU

YMmenue omnepupoBaTh MNOHATHSAMH: (GYHKUIUA, YETHOCTh (DyHKIUWH,
HEPUOJUYHOCTh (YHKIHUHU, OTPAHUYCHHOCTh (YHKIIMH, MOHOTOHHOCTH
GbyHKIMM, SKCTpeMyM (QYHKIMM, HauOoJblliee W HAUMEHbIIEE 3HAYCHUS
(GYHKIIMM Ha TIPOMEXKYTKE, HerpepbiBHAs (YHKIHS, aCUMOTOTHI rpaduka
¢GbyHKIIMM, TiepBas U BTOpas Mpou3BOJHAs (YHKIUH, T€OMETPUYECKUI U
(u3nuecKuii CMBICI TPOU3BOAHOM, MepBOOOpasHas, OMpPENeIEHHBII
UHTETpall; YMEHHE HAXOIWTh ACHUMNOTOTHI rpaduka (YHKIUH; YMEHHE
BBIUUCIIATh  MPOU3BOJHBIE  CYMMBbI, TPOU3BEICHMS, YaCTHOTO U
KOMIIO3UIIMH (DYHKIMI, HAXOIWTh ypaBHEHHE KacaTelbHOW K Trpaduky
(GyHKIMKM; YMEHHE HAXOJIUTh MPOU3BOJHBIE DIEMEHTAPHBIX (YHKIIHA;
YMEHHME HCIONb30BaTh MPOU3BOJHYIO JJS UCCIENOBaHHUS (QYHKIUMH,
HaXOJWTh HAWOONbIIME M HAUMEHbIINE 3HAuYeHUs QYHKIUN; CTPOUTH
rpaduky MHOTOYJICHOB C HCIOJIb30BaHHEM arfmnapara MaTeMaTH4eCKOTro
aHallM3a; TPUMEHSTh MPOU3BOAHYIO JUISI HAXOXACHUS HAMIY4IIEero
peuleHuss B MPUKIAIHBIX, B TOM YHCJIE COLMAIbHO-3KOHOMUYECKUX U

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




HUHTCTpalia; IMPUBOAUTHE HNPUMCPbBI MATCMATUUYCCKOI0O MOACIUPOBAHUA C

oMoIIeio quddepeHInaIbHbIX YpaBHEHUN

YMeHue onepupoBaTh NOHATUAME: Tpaduk QyHKIMH, oOpaTHAs (yHKIUS,
KoMno3uiusi (pyHKIWA, nuHEHHAas GYHKIUSA, KBaapaTU4Has QYHKIUS,
panmoHanbHas (GYHKUOUS, CTENeHHass (QYHKIUS, TPUTOHOMETPUYECKHE
¢byHKIMH, OOpaTHBIE TPUTOHOMETpUYECKHE (YHKIWH, TOKa3aTeslbHAs |
norapupmuueckas (yHKIUH; YMEHHE CTPOUTh TpPapUKH HM3yIEHHBIX
GyHKUMH,  BBINONHATH  mpeoOpa3oBaHus  TpapukoB  (HYHKIHH,
WCTIONB30BaTh TPAQUKH TSI U3YUEHHs TPOLECCOB M 3aBUCHMOCTEH, TpH
pelIeHny 3aj1ad U3 APYruX Y4eOHBIX NPEJAMETOB W 3a/a4 M3 pealbHOU
KU3HU; BBIpAKaTh (OPMYJIaMH 3aBHCHMOCTH MEXKIY BEIMYMHAMU;
HCII0JIb30BaTh CBOMCTBA U rpa@uku (YHKUUN Ui pelleHus ypaBHEHUH,
HEpaBeHCTB M 3aJad C IapaMeTpaMy; H300pakaTb Ha KOOPAMHATHOMN

IIJIOCKOCTH MHOKECTBA PELICHUI YPAaBHEHH, HEPABEHCTB U UX CUCTEM

YMeHne pemiaTh TEKCTOBBIE 3aJa4d Pa3HBIX THUMOB (B TOM YHCIIE Ha
MPOIICHTHI, JOJW W YacTH, Ha JBIKEHUE, paboTy, CTOMMOCTh TOBapOB H
yCIyT, HAJOTH, 33Ja4d U3 00JACTH YIpPaBJICHUS JIMYHBIMU U CEMEHHBIMU
(uHaHCaMM); COCTaBJISATh BBIPAKECHUS, YpPaBHEHMS, HEPABEHCTBA U HUX
CUCTEMBbl [0 YCJIOBMIO 3aJ[aud, HCCIEJO0BAaTh IOJIY4YEHHOE pEelIeHHEe U
OIICHUBATh MPABIONOAOOHOCTh pPE3yIbTaTOB, YMEHHUE MOJEIHPOBATH
peayibHbIE CUTyalldd Ha S3bIKE MAaTEMaTHKH; COCTABJISITh BBIPAKECHMUS,
ypaBHEHUs, HEPABEHCTBA M X CUCTEMBI 10 YCIOBHIO 33J]a4, UCCIIEI0BATh
IOCTPOCHHBIE ~ MOJENIM C  HCIOJb30BAHUEM  ammapara  ainreopsl,

UHTEPIPETUPOBATH MOJTYYCHHBII pe3ylbTaT

YMeHue omnepupoBaTh MOHATHSMU: cpenHee apupMeTHUecKoe, MeIuaHa,
HauOoJIbllIee U HauMEHbIlIee 3HAYCHUS, pa3Max, AUCIEPCHs], CTaHIapTHOE
OTKJIOHEHUE YHUCIIOBOTO Habopa; yMEHHE W3BJIEKaTh, WHTEPIPETUPOBATH
uH(bOpMaIIMIO, MIPEICTABICHHYIO B TaOiuIax, HA AUarpaMMmax, rpadukax,
OTpaXarolIyl0 CBOWCTBA peajbHBIX MPOIECCOB U SBJICHUMN; MPEACTABIATH
uHGOPMAIIMI0O C TOMONIIBI0 TaOMUIl W JAMarpaMM; HCCIENI0BaTh
CTaTHUCTUYECKUE JlaHHBIE, B TOM YHCJIE C TPUMEHEHUEM TpauuecKux
METOJIOB M AJIEKTPOHHBIX CPENCTB; TpadUUYeCcKH HCCIEI0BATh COBMECTHBIE

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

YMeHHue OmnepupoBaTh IOHATHUAMH: CIy4aWHBIA OIBIT U CllydalHOeE

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




BEPOATHOCTh C MCIOJB30BAaHUEM TpapUUECKHUX METO/0B; TNPUMEHSTh
(GopMyNBl CIHOKEHHS W YMHOXKEHHS BEpOSATHOCTEH, (hopMyiy MOJIHOM
BepoATHOCTH, (opmyny bepHymnu, komOuHaTOpHbIE (HAaKTHl U (HOPMYIIHI;
OIICHUBATh BEPOSITHOCTH pEANbHBIX COOBITHIA; YMEHHE OIEepUpPOBAThH
NOHATUSIMH:  CIIydailHas BEJIMYMHA, paclpelelieHue BEpOSTHOCTEH,
MaTeMaTHYeCKOe OXKHJaHUe, JUCIEPCUS W CTaHAapTHOE OTKIOHEHHUE
CIIyYaifHOH  BENWYMHBL, (YHKIUU paclpeielieHus W  IUIOTHOCTH
PaBHOMEPHOTO, MOKA3aTEIbHOTO 1 HOPMAJIBHOTO paclpeaeiIeHui; yMeHne
WCIIOJIH30BaTh CBOMCTBA M3YYEHHBIX PACIpPENCICHUN ISl PEIICHUs 3a7ay;
3HaKOMCTBO C TOHSTHSIMH: 3aKOH OOJIBIINX YHCEN, METOJBI BHIOOPOYHBIX
WCCIICZIOBaHUI; yMEHHE TPUBOJIUTH IPHUMEPHl TPOSBICHUS 3aKOHA
OONBIIMX 4YHCET B TPUPOJHBIX W OOIIECTBEHHBIX SBJICHUSAX;, YMEHHE
OTIEPHPOBATH MOHATHAMHU: COUYETAHWE, MEPECTAHOBKA, YHCIO COYETAHWH,
YHCIO  TEpecTaHoBOK; OwHOM  HpIOTOHA;  yMeHHWe  NPUMEHATH
KOMOHMHATOpHBIE (aKThl U PACCY)KACHUS JUIS PEIICHUs 3a1ad; OICHUBAThH
BEPOSATHOCTH PEATBHBIX COOBITHI; COCTABIATH BEPOSATHOCTHYIO MOJETHh U

WHTEPIPETUPOBATH MOJTYUECHHBIN pe3ylbTaT

YMeHue omnepupoBaTh MHOHATHUSMU: TOYKa, MpsiMasi, IUIOCKOCTb,
MIPOCTPAHCTBO, OTPE30K, JIy4, BEJIMYMHA YIJIa, MJIOCKUHA yroJl, IByrpaHHbIN
yroJi, TpEXTPaHHbIM Yroj, CKpelMBaoIIuecs MpsMble, TapauieIbHOCTh U
MEPHEeHIUKYIAPHOCTh MPSAMBIX U IUIOCKOCTEH, Yrojl MEXIy HIpSMBIMU,
yroil MeXAy MpsSMONH M IUIOCKOCTBIO, YroJl MEXIy IJIOCKOCTAMH,
paccTossHUEe OT TOYKH [0 IUIOCKOCTH, PACCTOSIHHME MEXAy HpPSIMBIMU,
paccTosiHUE MEXJy IJIOCKOCTSIMM; YMEHHUE HCIIONb30BaTh MPU pPEUICHUH
3a/a4 U3y4deHHbIe (PAKThl U TEOPEMBbl INIAHUMETPUHU; YMEHHUE OLIEHUBATh
pa3Mepbl OOBEKTOB OKPYKAIOIIEro MHUpA; CTPOUTh MaTeMaTUYECKUE
MOJIETTM C TIOMOIIBIO TEOMETPUYECKHX MOHSATUA U BEJIWYUH, PElIaTh

CBsA3aHHBIC C HUMM IIPAKTUYCCKUC 3a/1a4n
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YMeHue onepupoBaTh MOHATUAMHU: IUIOMIAAL (GUIYpbl, 00BEM (UrYpHI,
MHOTOI'PAaHHHK, MPAaBUJIbHBI MHOTOI'PDAaHHHUK, CEYEHHWE MHOTOTPAHHHKA,
Ky0O, napamienenunes, Opu3Ma, NOUpamuaa, Qurypa M MOBEPXHOCTb
BpallleHHs], LUMIMHIpP, KOHYyC, wap, cdepa, miomans chepbl, MI0MAIb
IOBEPXHOCTH NHPAMUBI, MPHU3MBI, KOHyca, IWIMHApa, 00BEM KyOa,
OPSMOYTOJIBHOTO Mapajulesienuieaa, HUpaMuabl, MPU3MbI, LWIMHIPA,
KOHyca, I1apa, pa3BEPTKa MOBEPXHOCTH, CEYEHMsI KOHyca M LMIMHAPA,

nmapalieJIbHBIC OCH HWJIM  OCHOBAHWIO, CCUYCHHUC 1Iapa, IIJOCKOCTbD,




Kacaromasicsi cdepbl, LIWIMHApPA, KOHYCa; yMEHUE CTPOUTH CEUYCHHE
MHOTOT'paHHUKA, W300pa’kaTh MHOTOTPAHHUKH, (PUTYPHI M MOBEPXHOCTHU
BpALlEHUsA, UX CEUYCHHUs], B TOM YHUCIIE C NIOMOILBIO IEKTPOHHBIX CPEICTB;
yYMEHHUE MPHUMEHSATh CBOWCTBA I€OMETPUYECKUX (UTYpP, CaMOCTOSTEIBHO
(bopMynHpOBaTh OIpeaeSCHHs U3y4aeMbIX (HUTYp, BBIIBUTAaTh THIIOTE3HI O
CBOMCTBAaX M TMpH3HAKAX T€OMETPUYECKUX (Uryp, OOOCHOBHIBATH WIIH
OTpOBEpraTh HWX; YyMEHHE MPOBOAUTH Kiaccu(uKanuioo ¢uryp 1o
pa3IMYHbIM IIPU3HAKaM, BBIIOJIHATH HEOOXOJUMbIE JIONOJIHUTEIbHBIE

MOCTPOCHUS
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YMeHHne onepupoBaTh TOHSATHUSIMH: JBIDKEHHE B IMPOCTPAHCTBE,
MapayieIbHBIA TIEPEHOC, CHMMETPHS Ha IUIOCKOCTH M B IMPOCTPAHCTBE,
MOBOPOT, TpeoOpa3zoBaHue M0A00Ms, TONOOHBIE (UTYPHI; YMEHHE
pacrio3HaBaTh paBHBIE W TOAOOHBIE (UTYPHI, B TOM YHCIE B TPUPOJE,
HCKYCCTBE, apXUTEKTYpe; HCIOJIb30BaTh T€OMETPHUECKIE OTHOIICHHUS TIPH
pelIeHNy 3a/ad; HaXOJWTh TEOMETPHUYECKHE BEIMYUHBI (JUTMHA, YTOJI,
I01a1b, 00bEM) MPHU PELIEHUH 33734 U3 JPYTruX y4eOHBbIX MPEeIMETOB U
W3 pEaJbHOM JKU3HHM;, YMEHHE BBIYMCISATH TI'€OMETPUYECKUE BETMYHHBI
(nmuHa, yrom, miuomanak, OOBEM, IUIOMIAAL TOBEPXHOCTH), HCIIOJB3YS
M3y4YeHHbIe (OpPMYyNbI M METOJbl, B TOM YHMCIIE: IUIOIAJb MOBEPXHOCTH
MUpaMUIbl, MPU3MBI, KOHyCa, IWJIMHIApA, IUIomanab cdepbl; 00bEM Kyoa,
MPSIMOYTOJILHOTO  Mapajuleenuneaa, MUPaMUbl, HPU3MBblL, UIHHIpPA,

KOHYCa, [1apa; yMEHHE HaX0IUTh OTHOIIEHUE 00BEMOB MOIOOHBIX (UTYD
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VYmenune OIICpUPOBATH IOHATUAMMU: IPAMOYIOJIbHAdA CHUCTEMA KOOPAHHAT,
BCKTOP, KOOPpAWHATBI TOYKH, KOOPAHWHATBI BCKTOpa, CyMMa BCKTOPOB,
IMPOU3BCACHUEC BCEKTOpa Ha YHCIO, Pa3IOKECHUE BCKTOpa IIO 633H0y,
CKaJILIpHOC TIPOU3BCACHUC, BCKTOPHOC IIPOU3ZBEACHUC, YI'OJI MCKAY
BCKTOpaMHU; YMCHHUC HCIIOJIB30BATb BeKTOpHLIﬁ n KOOpI[I/IHaTHHﬁ MECTO

UL pEIICHUA TCOMETPHUYCCKUX 3a1a4 U 3aJia4 JPpYTIux y‘Ie6HLIX npeaMEcTOB
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YMeHne BBIOMPATh MOAXOISIIHA METOJI ISl PEIISHUs 3a]a4H; TIOHUMaHNe
3HAYUMOCTH MAaTEMaTHKUd B M3YYECHUH TMPUPOTHBIX M OOIIECTBEHHBIX
MPOLIECCOB U SIBJICHUW; YMEHHE pACIO3HaBaTh IMPOSIBICHUE 3aKOHOB
MaTeMaTHKU B MCKYCCTBE, YMEHHE NMPUBOJAUTH IPUMEPHl MAaTEMAaTHUECKUX

OTKPBITUM POCCUICKON U MUPOBON MaTeMAaTHUYECKOW HAYKU




HEPEYEHD 3JIEMEHTOB COAEPKAHUSA, ITIPOBEPAEMBIX HA EI'D

IO MATEMATHUKE

Kon IIpoBepsieMblii 3JIEeMEHT COJEePKAHUS
1 Yuciia ¥ BEIYMCIIEHUS
11 Harypaneublie u nensie uyncna. [Ipu3Haky qenuMoCTy HEIbIX YUCE
12 Panmonanenapie  uncina. OOBIKHOBEHHBIE U JIGCATUYHBIC JPOOH, TPOLCHTHI,
' OEeCKOHEUYHbIE MTEPHONYECKUE JpOoOH
13 Apudmernueckuil KOpeHb HaTypalbHOU creneHu. JlefcTBUs ¢ apupMETHUYECKUMHU
' KOPHSIMH HATYPaITbHOU CTETICHH
14 Crenens ¢ 1enbpIM nokaszarenaem. CTeNeHb ¢ pallMOHaIbHBIM Moka3areneM. CBolcTBa
' CTETeHU
15 CuHyCc, KOCHMHYC M TaHI'€HC YMCJIOBOIO apryMeHTa. ApPKCHUHYC, apKKOCHHYC,
' apKTaHT€HC YHUCIIOBOIO apryMeHTa
1.6 Jlorapudm uyucna. JlecaTuyHbie U HaTypajibHbIE JOrapudMbl
JlelictButenbHble  4Hucia. ApudmeTrndeckue omepanud ¢ JCHCTBUTEIbHBIMU
1.7 yrcnamu. [IpubnuxEHHbIe BHIYUCICHUS, TPaBUIIa OKPYIJICHUS, PUKHUIKA U OI[CHKA
pe3ynbTaTa BRIYUCICHUN
1.8 [IpeoOpazoBanye BHIPAKEHUN
1.9 KomruiekcHbie yncina
2 VYpaBHEeHHS 1 HEPaBEHCTBA
2.1 Lenbie 1 1poOHO-paIIMOHATIbHBIC YPaBHEHHS
2.2 HppaunoHaibHbIe ypaBHEHHS
2.3 TpHUrOHOMETPHYECKHE YPABHEHHS
2.4 [TokazarenbHbie U JOrapuMUIECKIE YpaBHEHUS
2.5 Lenble u ApoOHO-paIOHATbHBIE HEPABEHCTBA
2.6 HppauroHaibHbIE HEPABEHCTBA
2.7 [TokaszarenbHbIe U TOTapupMUIECKIE HEPABEHCTBA
2.8 TpuronomeTpruyeckue HepaBeHCTBA
2.9 CucTeMbl ¥ COBOKYIMTHOCTH ypaBHEHUIN 1 HEPABEHCTB
2.10 YpaBHEeHMsI, HEPABEHCTBA U CUCTEMBI C TTapaMeTpaMu
2.11 Martpuiia cucTeMbl JMHEWHBIX ypaBHEeHUH. OnpeaenuTens MaTPUIIbI
3 OyHKIMH U TpaduKH




Oynkiys, cnocoObl 3anaHust ¢yHkiuuu. I'paduk ¢ynkuuu. Bzanmuo oOpaTHbIE

3 ¢ynkuuu. Yérneie n HeuétHeie Gynkuuu. [lepuoanueckue GyHKIHHA
OOnacte ompesneneHuss W MHOXKECTBO 3HadeHWH ¢yHkiuu. Hymun ¢yHKIuu.
39 [IpoMexxyTkn  3HAKOMOCTOSHCTBA.  [IpOMEXKYTKM  MOHOTOHHOCTH  (DYHKIIHH.
' MakcuMymMbl U MUHUMYMBI (QyHKIuH. HanOompliee ¥ HavMEHbIIEEe 3HAYCHHE
(GYHKIMU Ha TPOMEXKYTKE
33 CreneHHasi (QyHKIUS C HATypajdbHBIM M LEJNbIM MOKa3areneMm. EE cBoiicTBa u
. rpa¢uk. CoiicTBa 1 rpaduk KOpHS N-0if CTETIEHU
3.4 Tpuronomerpuueckue GyHKINH, UX CBOWCTBA U IpapUKU
3.5 [TokazarenbHas u norapudmuueckas GyHKIUN, UX CBOMCTBA U TpaduKu
36 Touku paspeBa. AcumnTorel rpaduxoB ¢yHknuil. CsoiicTBa  (QyHKIMH,
' HETPEPHIBHBIX HA OTPE3KE
3.7 IlocnenoBaTenbHOCTH, CIIOCOOBI 3aJaHKS OCIEN0BATEILHOCTEN
3.8 ApudpmeTrrueckas ¥ reoMeTprudeckas mporpeccu. @opmyiia CII0KHBIX MPOIIEHTOB
4 Hauyasa MmaTeMaTH9IecKoro aHaamu3a
4.1 [IpousBonnas ¢pynkuuu. [IpousBoaHbIE F€eMEHTAPHBIX PYHKIMN
[IpuMeHeHre TNPOW3BOJHOW K HCCICAOBaHUIO (YHKIIMA HAa MOHOTOHHOCTh U
4.2 sKcTpeMyMbl. HaxoskaeHne HauOoJbIIero ¥ HauMEHbIEro 3HaYeHUs (YHKIUHM Ha
OTpe3Ke
4.3 [TepBooOpasnast. Murerpain
S MHoecTBa U JIOTHKA
5.1 MHoOkecTBO, onepaluy HaJl MHOKecTBaMHU. J{narpammsl Ditiepa — Benna
5.2 Jloruka
6 BeposTHOCTB M cTaTHCTHKA
6.1 OmnucarenbpHas CTATHCTHKA
6.2 BeposrHocTs
6.3 Kom6unaropuka
7 Teomerpus
7.1 ®urypsl Ha MIOCKOCTH
7.2 [IpsiMble ¥ TUIOCKOCTH B MIPOCTPAHCTBE
7.3 MHororpaHHUKH
7.4 Tena 1 MOBEPXHOCTH BpAIICHHs
7.5 KoopauHaTs! 1 BEKTOPBI




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

METOANYECKHUE MATEPHUAJIBI IS YUUTEJIA

HU®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETU

HUHTEPHET



