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INOACHUTEJIBHAS 3AIINCKA

['eomerpust siBisieTcs OAHMM K3 0a30BBIX KYpCOB Ha YpPOBHE CPEIHErO
obmiero oOpa3oBaHMsl, TaK KaK 00ECIIEYNBAET BO3MOKHOCTh U3YUEHUS TUCLUILINH
€CTECTBEHHO-HAYYHOM HAIPAaBIICHHOCTH M MNPEIMETOB T'YMAaHHUTAPHOI'O IMKJIA.
[lockonbKy ~ JIOTUYECKOE  MBILUIEHHE,  (OPMUPYEMOE  TpU  U3YYEHUU
O00y4YarOIIMMUCS MOHSATUHHBIX OCHOB I'€OMETPHUH, MPH J0KA3aTEIbCTBE TEOPEM U
IOCTPOCHHUH LETIOYKH JIOTUYECKUX YTBEPKAECHUN NPHU PEIICHUU T'€OMETPUUYECKHUX
3a1a4, YMEHHME BBIIBHraTb M  OIPOBEPrarb TMIIOTE3bl HEMOCPEACTBEHHO
UCIIOJIB3YIOTCSl TIPU PEIICHUHU 3a/1a4 €CTECTBEHHO-HAYYHOr'0 IMKJIA, B YaCTHOCTHU
dusnyeckux 3amad.

Lens ocBoeHUs mporpamMmbl yueOHoro kypcea «l'eomeTpus» Ha yriyOnéHHOM
YpOBHE — pa3BUTHE WHJUBHUAYaJIbHBIX CIIOCOOHOCTEH OOydYaromMXCS MpU
M3YyYECHUHM TE€OMETPUH, KaK COCTABJISIONICH NpeaMeTHOW obnactu «MaTtemaTuka u
uHpopMaThKa»  yepe3  oOecleueHHe  BO3MOXKHOCTH  MPUOOPETEHUS U
UCIIOJIb30BaHUsl Oojiee TriayOOKMX TE€OMETPUYECKMX 3HAHMM M JIEHCTBUM,
CHELM(PUUHBIX T€OMETPUHU, U HEOOXOAUMBIX Ul YCIEHIHOI0 MPO(hecCHOHATBHOTO
o0pa30oBaHusl, CBA3aHHOT'O C UCMOJIb30BAHUEM MATEMAaTHKHU.

[IpropuTeTHBIMM 3aja4aMU Kypca T€OMETPUU Ha YIIIyOJIEHHOM YpPOBHE,
pacIIUpSIOMIUMU U YCUIMBAIOIIMMH Kypc 0a30BOTO YPOBHS, SIBIISIIOTCS:

pacIIMpEHUE MPEACTABICHHUS O TEOMETPUM KAK YAaCTH MUPOBOU KYJIbTYphI U
(opMUpOBaHUE OCO3HAHUS B3aUMOCBSI3U T€OMETPUH C OKPYKAIOIIIUM MUPOM;

dbopMUpOBaHUE TMPEACTABICHUS O TMPOCTPAHCTBEHHBIX (QUIypaXx Kak o
BOXHEUIINX MATEMaTUYECKUX MOJEIAX, IMO3BOJSIOMIMX OINKUCHIBATh M U3y4yaThb
pa3HbIE SIBJICHUS OKPYKAIOLIETO MUPA, 3HAHUE MMOHATUMHOTO arapara 1o pasueiny
«CtepeoMeTpus» y4eOHOr0 Kypca reOMeTpHu;

dbopmupoBaHue  yMEHUS  BIAJETh OCHOBHBIMU  ITIOHATUSMH 0
POCTPAHCTBEHHBIX (UIypaX U WX OCHOBHBIMHU CBOMCTBaMH, 3HAHHE TEOPEM,
dbopMyn M yMEHHE HMX NPUMEHSTh, YMEHHUS JOKa3bIBaTh TEOPEMbl U HAXOAMTh
HECTaHJApTHBIE CIIOCOOBI PELLICHMS 3a/a4;

(dbopMupoBaHuE YMEHUS paclO3HABaTh HAa YEPTEKaX, MOJEISAX U B pealbHOM
MHpPE MHOTOTPAHHUKM M Te€Ja BpAIIECHUSA, KOHCTPYHPOBATH TI'E€OMETPUYECKHE
MOJICIIH;

(dbopMupoBaHuE MOHUMAHUS BO3MOXKHOCTU aKCMOMATUYECKOTO MOCTPOCHMS
MaTEeMaTUYECKUX TeOopuH, (HOPMUPOBAHHE MOHUMAHHUS POJIM AKCHOMATUKH MpPH
IIPOBEJACHUH PACCYXKICHUM;

dbopMUpoBaHUE yYMEHHS BIAJE€Th METOAAMHU J0Ka3aTeIbCTB M AJITOPUTMOB
pelieHus, yMEHUS MX IPUMEHSTb, NPOBOAWUTH [OKA3ATEIbHBIE PACCYKICHUS B
XOJI€ PEUIEHNs CTEPEOMETPUUYECKHUX 3a/1a4 U 3a/1a4 C MPAKTUYECKUM COAEPKAHUEM,



dopMUpoOBaHUE TPEACTABICHHUA O HEOOXOAMMOCTH  JOKa3aTelbCTB  IIpU
000CHOBaHUM MATEMaTUYECKUX YTBEPKICHUU U POJIU aKCUOMATUKHU B MPOBEJICHUU
JNENYKTUBHBIX PACCYKIICHHUII;

pa3BUTHE U COBEPIICHCTBOBAHME WHTEIJICKTYAIbHBIX UM  TBOPYECKHUX
CIIOCOOHOCTEM O0Y4YarOIIMXCs, TTO3HABATEIHLHOM aKTUBHOCTH, UCCIIEIOBATEIIbCKUX
YMEHUM, KPUTUYHOCTH MBIILICHUSI, THTEpECa K U3yYEHUIO TEOMETPUH;

dbopMmupoBaHue (PyHKIIMOHATBLHON TPaMOTHOCTH, DPEJICBAaHTHON TeOMETPHU:
YMEHHS PACIIO3HABATh TMPOSIBICHUS TEOMETPUYECKUX TOHATHH, OOBEKTOB U
3aKOHOMEPHOCTEN B PEATbHBIX KU3HEHHBIX CUTYalUsIX U MPU U3YYEHUU IPYTHX
y4eOHBIX TPEAMETOB, TMPOSBICHHUS 3aBUCUMOCTEH U  3aKOHOMEPHOCTEH,
MOJIETUPOBAHMS pEalbHBIX CHUTYallUW, HMCCIEIOBAaHUS MOCTPOCHHBIX MOJENEH,
UHTEPIPETALMU MTOJIYYEHHBIX PE3yJIbTaTOB.

OCHOBHBIMH COZEpPKATEIbHBIMU JIMHUSIMU yueOHOro Kypca «['eomerpusi» B
10-11 «knaccax sBusaworcs: «lIpsiMble HW TJIOCKOCTH B MPOCTPAHCTBEY,
«Muororpanaukn», «Tema  BpameHus», «BeKToppl M KOOPAWUHATHI B
IPOCTPAHCTBEY, «J{BUKEHUS B TPOCTPAHCTBEY.

ChopmynupoBannoe Bo PI'OC COO TpeboBaHue «yMETh OIEPUPOBATH
MOHATUSIMUY, PEJICBAHTHBIMU TEOMETPUM Ha YIIIYOJIEHHOM YpOBHE OOYy4YEHHUS B
10—-11 kmaccax, OTHOCHTCSI KO BCEM COJIEpKaTEeIbHBIM JIMHHUSM Yy4eOHOTO Kypca, a
dbopMupoBaHUE JIOTMYECKMX YMEHUM  pachpeiensercs He TOJbKO IO
COJIepKaTeNIbHBIM JIMHUSAM, HO U 10 TojaM oOyuenus. Conepikanue o0pa3oBaHus,
COOTBETCTBYIOIIIEE TMPEIMETHBIM pe3yibTaTaM ocBoeHuss DenepanbHOl padoueit
IpOrpaMMBbl, PacOpe/ieIeHHBIM 1O TrojaM OOY4YeHUs, CTPYKTYPUPOBAHO TaKWUM
00pa3oM, 4TOOBI KO BCEM OCHOBHBIM, MPUHIUITHAIIHBIM BOIIPOCAM OO0 yJarOIIHECs
oOpaliajuch  HEOAHOKPATHO. DTO  TMO3BOJSET OPraHu3oBaTh  OBJIAJICHHE
FEOMETPUUECKUMU MOHSATUSIMHU U HaBBIKAMH MOCIEA0BATEIBHO U MOCTYNATEIbHO, C
COOJIIOZIEHUEM MPUHIIMIIA TPEEMCTBEHHOCTH, @ HOBbIE 3HAHUSI BKIIIOYATh B OOIIYIO
CUCTEMY F'€OMETPUUECKUX MPEACTABICHUNA 00YyYaIOIUXCs, PACIIUPAS U YIITyOJIss
e€, 00pa3ysi MPOYHbIE MHOKECTBEHHBIE CBSI3U.

[lepexona kK U3y4eHHUIO TEOMETPUU Ha YIITYOJIEHHOM YPOBHE MO3BOJISET:

co3matb  ychmoBus s auddepeHnuanuu  00ydeHHUs,  IMOCTPOCHUS
WHJUBUYaJbHBIX 00pPa30BATENbHBIX MPOrpaMM, OOECHEUYUTh YriyOJIEHHOE
U3Y4YCHHE TeOMETPUN KaK COCTABIISIIONIECH yuyeOHOoro npeamera «MaTemaTukay;

MOATOTOBUTh OOYYarOUIUXCS K TMPOJAODKCHUIO HU3YYEHUS MATEMAaTHKU C
yué€ToM BbIOOpa Oymymiedt npodeccuu, obecrneunBas MPEEMCTBEHHOCTh MEXIY
o01IKUM 1 Tpo(pecCHOHAIbHBIM 00pa30BaHUEM.

Ha wusyuenue yueOHOoro kypca «['eomerpusi» Ha yriIyOJIEHHOM YpOBHE
orBoautcs 204 yaca: B 10 kimacce — 102 gaca (3 yaca B Henenmo), B 11 kiacce — 102
yaca (3 yaca B HE/IeJ0).



COJAEPXAHUE OBYUYEHUA
10 KVIACC

IIpsiMble ¥ IVIOCKOCTH B IIPOCTPAHCTBE

OcHOBHBIE  TIOHATUA  cTepeoMeTpuu. Touka, TmpsAMas, IUIOCKOCTb,
npocTpaHcTBO. lloHsATHE 00 akCMOMAaTHUYeCKOM IOCTPOCHUU CTEPEOMETPUU:
AKCHOMBI CTEPEOMETPHUU U CIEACTBUSA U3 HUX.

B3anMHOE pacnosiokeHUue IMpSAMBIX B IPOCTPAHCTBE: NEPECEKAOIIUECS,
napaJuleIbHbIE M CKpeuuBaromumecs InpsMble. [Ipu3Hakm CKpeluBaromumxcs
npsMeIX. [lapaenbHOCTh NPSMBIX U IJIOCKOCTEN B IPOCTPAHCTBE: MapaJlIeIbHbIC
IIPSIMBIE B POCTPAHCTBE, NAPAIIIENbHOCTD TPEX MPSAMBIX, APATUIEIBHOCTD IPSIMON
u 1uiockoctd. [lapamienbHOoe M LIEHTPAIbHOE MPOEKTUPOBAHME, HU300paXKeHHUE
¢uryp. OCHOBHBIE CBOMCTBa MapajlIeIbHOTO NPOEKTHpOBaHUs. I300paxeHue
¢uryp B mapajieIbHON MPOEKIMH. YTJbl C COHANPABICHHBIMU CTOPOHAMH, YroOJl
MEXAY NPSAMBIMU B IIPOCTpaHCTBE. [lapauleIbHOCTh MIIOCKOCTEN: MapaliebHbIe
IJIOCKOCTH, CBOMCTBA IapajiesIbHbIX IIJIOCKOCTEHN. [Ipocreiimme
IPOCTPAHCTBEHHbIE (UIYpbl Ha IUIOCKOCTU: TETpa’lp, Napajlieienues,
ITOCTPOCHUE CEYCHUU.

[lepneHIUKYJIAPHOCTD NMPAMOW M IUIOCKOCTH: MEPNEHAUKYJIISIPHBIE NIPSMBIE B
IIPOCTPAHCTBE, IMPsAMbBIE IApaUICNIbHBIE W NEPHNEHAUKYJSPHBIE K IUIOCKOCTH,
NPU3HAK TEPIEHAUKYIIPHOCTH TIPAMOM M IUIOCKOCTH, TEOpEMa O MNPSIMOU
NIEPIEHAUKYJIIPHON IIJIOCKOCTH. OproroHansHoOe IIPOEKTUPOBAHUE.
[leprieHIUKYIIAp U HAKIJIOHHBIE: PACCTOSIHUE OT TOYKHU 10 IUIOCKOCTH, PACCTOSHUE
OT TpsAMOM 10  IUIOCKOCTH,  MpOeKIusi  (Urypsl  Ha  IUIOCKOCTb.
[lepnieHIUKYIAPHOCTh  IUIOCKOCTEM: TPU3HAK  NEPIEHAUKYJIAPHOCTH  JABYX
IJIOCKOCTEN. Teopema o0 TpEX MEPHEHANKYIISIPax.

Yrisl B NPOCTPAHCTBE: Yrojd MEXKIY NPSIMOM M IUIOCKOCTBIO, JABYTPAaHHBIN
yroji, JMHEHHBIA YroJl IBYTPaHHOrO yria. TpEXrpaHHBIA U MHOIOTPaHHBIE YIJIBL.
CpolicTBa IUIOCKMX YIVIOB MHOrorpaHHoro yria. CBOHCTBa IUIOCKHX U
JBYI'PAHHBIX YIJIOB TPEXIPAHHOrO yria. TeopeMbl KOCHHYCOB M CHHYCOB JUIA
TPEXTPAHHOIO YIJIA.

MHororpaHHuKu

Buapl MHOTOIpaHHHUKOB, pa3BEPTKA MHOrorpaHHuka. Ilpusma: n-yrosapHas
npu3Ma, npsiMasi 1 HakJIOHHasl MPU3MbI, OOKOBasi U MOJIHAS MOBEPXHOCTh MPU3MBI.
[Tapannenenunen, nOPsSMOYTOJIbBHBIM — MapajUleNIeNUIE] U €ro  CBOWMCTBA.
Kparuaiimmne myty Ha TOBEPXHOCTHM MHOTOrpaHHUKa. Teopema OJilnepa.
[IpoctpanctBennass Teopema Iludaropa. Ilupamupa: n-yronbHas mnupamuia,
npaBuibHas M yceu€HHas nupamuabl. CBoiictBa pébep M OOKOBBIX TI'paHEi
IIPaBUJILHOM NHUpaMuzabl. [IpaBuibHBIE MHOIOrpaHHUKM: IpaBWJIbHAS IIpU3Ma U



MpaBWIbHAs NUpaMuAa, NpPaBWIbHAs TPEYrojibHas NUPAMHUAAa M TPABUIIbHBIN
TeTpa’ap, KyO. IlpeacraBieHwe O NpPaBWIBHBIX MHOTOTPAHHHMKAX: OKTa’p,
JOJIEKadIp U UKOCAdIP.

Bbluucnenne 3J€MEHTOB MHOTOTPAHHHMKOB: pEOpa, JuaroHaiv, YIJIbL.
[Tnomaas OOKOBOW TMOBEPXHOCTH U TIOJHOM TOBEPXHOCTH TMPSIMON TPHU3MBI,
oAb OCHOBaHUM, TeopeMa O OOKOBOM MOBEPXHOCTH MPSMOM MPU3MBI.
[Inomaas OOKOBOM MOBEPXHOCTM M TMOBEPXHOCTU NPABWJIBHOW MUPAMUIBI,
TE€OopeMa O IUIOIIAIA YCEUEHHON MTUPaMU/IBL.

CummeTpusi B MPOCTPAHCTBE. DJIEMEHTBHl CHUMMETPUHM  TPABHIIbHBIX
MHOTOI'paHHUKOB. CHUMMETpUSi B NPaBUJIBHOM MHOTOTPaHHUKE: CHUMMETPHS
napajuieJIenuIela, CUMMETPUsS NPABUJIBHBIX IPU3M, CUMMETPHS MPABUIbHOU
NAPaMU/IBI.

BekTopbl 1 KOOPpAUHATHI B IPOCTPAHCTBE

[loHsATHS: BEKTOp B MPOCTPAHCTBE, HYJIEBOM BEKTOP, IJIMHA HEHYJIEBOIO
BEKTOpa, BEKTOPbl KOJUIMHEApHbIC, COHANPABICHHBIE U IPOTHUBOIOJIOKHO
HaIlpaBJICHHbIC BEKTOPBI. PABEHCTBO BEKTOPOB. JI€HCTBUS C BEKTOPAMHU: CIOKECHHE
U BBIYMTAaHUE BEKTOPOB, CyMMa HECKOJBKMX BEKTOPOB, YMHO)XCHHE BEKTOpa Ha
yprciio. CBOMCTBA CIOXKEHUSI BEKTOPOB. CBOMCTBA YMHOXKEHUS BEKTOPA HA YHUCIIO.
[lonsiTHE KOMIUTaHApHBIE BEKTOpHI. lIpH3HAaK KOMIUIAHAPHOCTU TPEX BEKTOPOB.
[IpaBuno mnapawienenunena. TeopeMa O pa3IoKEHUU BEKTOpa MO TpEM
HEKOMIUJIaHapHbIM  BekTopam. IIpsMoyronpHas  cuctemMa  KOOpAMHAT B
npoctpancTBe. Koopaunatsl Bektopa. CBA3b MEXAY KOOpAMHATaMU BEKTOpa H
KOOpAMHATAMU TOYEK. YTON MexIy Bekropamu. CKalgpHOEe MPOU3BEICHUE
BEKTOPOB.

11 KJIACC

Tesa Bpalenust

[TonaTus: UWIMHApPUYECKAss TOBEPXHOCTh, KOHUYECKas MOBEPXHOCTD,
chepuyeckas TMOBEPXHOCTb, OOpasyiolue TmoBepxHocTed. Tema BparieHUs:
WINHApP, KOHYC, YCEUYE€HHBI KOHYC, cepa, map. BzaumHoe pacmnonoxeHue
chepbl W TIUIOCKOCTH, KacaTelbHas IUIOCKOCTh K cdepe. M3oOpaxeHnue Ten
BpallleHUs] Ha IUIOCKOCTU. Pa3BépTka nunmHzapa u koHyca. Cummerpus chepsl u
mrapa.

O0béM. OcHOBHbIE CBoOWicTBa 00BEMOB Teil. Teopema 00 o00bEME
OpSMOYTOJIBHOTO Mapajulenenunena v ciueActBus u3 He€. OOBEM mnpsMoil u
HAKJIOHHOW MPHU3MBI, WIMH/PA, MUpaMHuabl 1 KoHyca. OOBEM Mapa U MmapoBOTo
CerMEHTA.

KomOunHanmu Tenm BpaleHuss U MHOTOrpaHHUKOB. [Ipu3ma, BmucaHHas B
IWIMHIpP, ONWCaHHAas oOKono muiuHApa. llepeceuenme cdepsl W mapa c
iockocThio. Kacanue mapa u cdepbl miuockoctbio. [loHATHE MHOrorpaHHuka,



OIMKUCAaHHOTO OKOJIO c(eprl, chepbl, BOUCAHHOW B MHOTOTPAHHUK WU TEJO
BpaIlcHUsI.

[nomaas MOBEPXHOCTH IWIMHAPA, KOHYCA, IUIOMIAb cepbl U e€ yacTei.
[Togobue B mpocTtpanctBe. OTHOIIEHHWE OOBEMOB, IUIOMIAJICH TMOBEPXHOCTEH
nonao0HbIX Guryp. IIpeobpazoBanue momodus, romoTeTus. PemieHue 3amad Ha
MJIOCKOCTH C UCIIOJIb30BAHUEM CTEPEOMETPUUECKUX METOIOB.

[TocTpoeHnue cedeHrii MHOTOIPAaHHUKOB U TEJI BPAILICHUS: CEUCHUS LIJIMHIPA
(mapannenbHO Y MEPHEHJUKYJISIPHO OCH), CEUYEHHUS KOHyca (mapasuiesibHbIe
OCHOBAHUIO U TIPOXOJISIINE Yepe3 BEPIINHY), CEUCHUS 111apa, METObI TOCTPOSHUSI
CEUYEHUI: METOJ| CIE0B, METOJ] BHYTPEHHEr0 MPOEKTUPOBAHMS, METO]I MEPEHOCA
CEKYIIIEH MIOCKOCTH.

BekTopbl 1 KOOPAUHATHI B IPOCTPAHCTBE

Bektoppl B mpoctpaHcTBe. Onepauuum Haja  BeKTopaMu. BekTopHoe
YMHOXEHUE BeKTOpoB. CBOICTBa BEKTOpPHOro yMHOXeHUs. IIpsmoyrosbHas
cucreMa KoopauHaT B npoctpancTBe. Koopaunatel BekTopa. PaznoxeHnne BekTopa
no Oasucy. KoopauHaTHO-BEKTOPHBI METOJ TpPH PEHICHUH TeOMETPUYECKUX
3a/1ay.

JIBMKEeHUs1 B IPOCTPAHCTBE

JBwxenus mpoctpancTBa. OtobpakeHus. J[BUKEHUS M PaBEHCTBO (QUryp.
OOGuue cBoiicTBa JBIWKEHUN. Buubl ABUXKEHUN: TMapaliesibHBIA TEepeHocC,
LHEHTpalbHAsl CHUMMETpPHS, 3€pKaJbHAsi CHUMMETpHUS, IMOBOPOT BOKPYI MPSIMOM.
[TpeobpazoBanus nonoodus. [Ipsmas u cdepa Ditnepa.



INVIAHUPYEMBIE PE3YJbTATHBI OCBOEHUA YYEBHOI'O KYPCA
«TEOMETPUSI» (YIJYBJEHHBIA YPOBEHb) HA YPOBHE
CPEJHEI'O OBIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

1) rpaxknanckoe BoCIMTaHUeE:

c(hOpMUPOBAHHOCTH TPAKIAHCKOMN MO3UIIUN 00YJAIOIIETOCs KaK aKTUBHOTO U
OTBETCTBEHHOTO  YJIEHa  pPOCCUMCKOro  OOIIECTBA,  MPEACTaBICHUE O
MaTEMaTUYECKUX OCHOBaX (DYHKIIMOHUPOBAHUS PA3NTUUYHBIX CTPYKTYp, SIBICHHM,
IpoLeayp TpaxaaHCKOro oOmiecTBa (BbIOOPBI, OMPOCHI W JPYroe), YMEHHE
B3aMMOJICIICTBOBATh C COLUAJIBHBIMU HWHCTUTYTaMU B COOTBETCTBHUM C HX
(GYHKIMAMY 1 HA3HAYEHHUEM;

2) maTpuoTH4ecKoe BOCIIUTAHHUE:

c(hOpPMUPOBAHHOCTh POCCHMCKON TPAKIAHCKOW HUIACHTUYHOCTH, YBOKEHUS K
IPOILIJIOMY U HACTOSIIEMY POCCHUKMCKON MaTeMaTHKH, [IEHHOCTHOE OTHOUIEHUE K
JOCTHMKEHUSAM POCCUMCKUX MAaTEMATUKOB U POCCUMCKON MAaTeMaTUYECKOM IIKOJBI,
UCIIOJIb30BaHUE JTHX JOCTIKEHMM B JPYruX HayKaX, TEXHOJOTuAX, cdepax
SKOHOMUKH,;

3) IyXOBHO-HPABCTBEHHOE BOCIIUTAHUE:

OCO3HAHME JTYXOBHBIX IIEHHOCTEH POCCHUICKOTO Hapoja, chOpMUPOBAHHOCTh
HPABCTBEHHOTO CO3HAHMS, dTUUYECKOTO TMOBEIACHUS, CBI3aHHOTO C MPAKTUYECKUM
NPUMEHEHUEM JOCTH)KEHUNW HAyKh U JACSATEIbHOCTHIO YYEHOro, OCO3HAHUE
JMYHOTO BKJIaJIa B IOCTPOEHUE YCTOMIMBOTO OYYIIETO;

4) acreTHYecKOe BOCIIUTAHUE:

ACTETUYECKOE OTHOILIEHHE K MHPY, BKJIIOUAsl ACTETUKY MAaTeMaTUYECKUX
3aKOHOMEPHOCTEW, 0OBEKTOB, 3aJlay, PEIIEHUN, PaCCyXKIECHUM, BOCIPUUMYUBOCTD
K MAaTEMAaTHUYECKUM aCTIEKTaM Pa3JIMYHbIX BUJOB UCKYCCTBA;

S) pusnyeckoe BociMTaHUe:

chOpPMUPOBAHHOCTh yYMEHHS TMPUMEHSATh MAaTeMaTHYeCKUE 3HAHUSA B
MHTEpecax 310pOBOro 1 6e30nacHoro o0pa3a KHU3HU, OTBETCTBEHHOE OTHOIICHUE K
CBOEMY 37I0POBBIO (3710pOBOE MHUTaHUE, COATAHCUPOBAHHBIA PEXKUM 3aHSATUH U
OTIbIXa, peryisipHas (pu3nuecKas akTUBHOCTb), (PU3NYECKOE COBEPLUICHCTBOBAHUE
IIPU 3aHSATUSAX COPTUBHO-03J0POBUTEIBHON JIESITEIBHOCTBIO;

6) TpynoBoe BocnuTaHue:

FOTOBHOCTh K TpPyAYy, OCO3HAaHWE IIEHHOCTU TPYJAOJIOOUs, HWHTEpeC K
paznuuHbIM  chepam  TpopecCHOHANLHOM  JESITENbHOCTH, CBS3aHHBIM  C
MaTE€MaTUKOW M €€ NPUIOKEHHUSIMHU, YMEHUE COBEpIIATh OCO3HAHHBIM BBHIOOD
Oyaymield mpodeccud W Ppeaqu30BbIBaTH COOCTBEHHBIC >KHU3HEHHBIC TLIAHBI,
TOTOBHOCTh M CIHOCOOHOCTH K  MAareMaTHU4ecKOMY  OOpa3oBaHUI0 U



caMO00pa30BaHUIO HA MPOTSHKEHUM BCEW JKU3HU, TOTOBHOCTh K AKTUBHOMY
YYaCTHIO B PEIIEHUH NPAKTUYECKUX 3a7a4 MaTEMATHYECKON HAIIPABJICHHOCTH;

7) 3KOJI0ru4ecKoe BOCIIUTAHME:

c()OPMUPOBAHHOCTh  SKOJIOTMYECKOM KYyJIbTYpbl, TMOHUMAaHHE BIUSHUA
COLIMAIbHO-DKOHOMUYECKUX IIPOLIECCOB HA COCTOSIHUE IPUPOJHOU M COLUAIBHOU
Cpellbl, OCO3HAHHE TJI00ATILHOTIO XapakTepa dKOJOTHYECKUX MPoOIeM, OpUEHTALUS
Ha TMPUMEHEHHE MATeMAaTHMYeCKUX 3HAHMM Uil pelieHus 3agad B 00JacTH
OKPYXKaloIIeN Cpelbl, IUIAHUPOBAHHWE IIOCTYIIKOB M OLICHKM HX BO3MOYKHBIX
IIOCJICICTBUM JIJII OKPYXKAKOIIEW CPEeJibl;

8) HeHHOCTH HAYYHOr 0 MO3HAHUSA:

C()OPMUPOBAHHOCTh MMPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  pa3BUTHUA HAyKM U  OOLIECTBEHHOM  IpPAKTUKH, IOHUMAHHE
MaTeMaTHYeCKON Haykd Kak cdepbl 4YelIOBEUYECKOW EATENbHOCTH, 3TaloB e
pa3BUTHs M 3HAYUMOCTH JUIL Pa3BUTHS LMBWIN3ALMM, OBIAJACHUE S3bIKOM
MAaTeMaTUKU W MaTEMAaTHYECKOM KyJIbTYpOHM KakK CpPEIACTBOM IIO3HAHMS MMHDA,
TOTOBHOCTh OCYHIECTBIIAITh IPOEKTHYIO M HCCIEAOBATEIbCKYHO JEATEIBbHOCTD
VH/VBUAYaJIbHO U B IPYILIIE.

METAIIPEAMETHBIE PE3YJIBTATBI

ITo3HaBaTe/IbHBIC YHUBEpPCAJbHbIC Y4eOHbIe 1eiiCTBUS

ba3oBbie 1oruveckue 1eHCTBUS:

BBISIBJISITh M XApaKTEPU30BATHh CYIIECTBEHHbBIE IPU3HAKKM MaTEeMaTHYECKUX
OOBEKTOB, TOHSATUH, OTHOIIEHUH MEXAYy TMOHATUSAMHU, (OPMYIHUPOBATH
oTpezieNIeHHs] MOHATHUM, YCTaHABIMBATh CYIIECTBEHHBIN NMPU3HAK KiIacCU(pUKALIIH,
OCHOBaHUS 1711 000OIIEHHS M CPAaBHEHHSI, KPUTEPUU MTPOBOJIUMOI0 aHAIIN3A;

BOCIIpUHUMATh,  (OPMYJIMpPOBaTh U  INPeoOpa3OBbIBATh  CYKICHUS:
YTBEPAUTEIbHBIE U OTPHUIIATEIbHBIC, €IMHUYHBIC, YACTHBIE U OOIINE, YCIOBHEIE;

BBISIBJISITh MAaTEMaTUYECKUE 3aKOHOMEPHOCTH, B3aMMOCBSI3H U MIPOTUBOPEUHUS
B (hakTax, NaHHBIX, HAOJIIOJICHUSAX U YTBEPKICHUSX, MpenaaraTb KpUTEpUU IS
BBISIBJICHHSI 3aKOHOMEPHOCTEN U IPOTUBOPEUN;

JIeNaTh BBIBOJABI C MWCIOJIb30BAHUEM 33aKOHOB JIOTMKH, JEIYKTUBHBIX U
MHIYKTHBHBIX YMO3AKIOUYEHUM, YMO3AKIIOUEHUH 10 aHAJTIOTUU;

IIPOBOJAUTH CAMOCTOATENIBHO JI0Ka3aTeJIbCTBA MaTEMAaTUUECKUX YTBEPKICHHM
(IpsiMbIE U OT MPOTUBHOTO0), BHICTPAUBATh APT'yYMEHTAIINIO, IPUBOJUTH TIPUMEPHI U
KOHTpPIPUMEpPBI, 000CHOBBIBATH COOCTBEHHBIE CYXKJICHUS U BHIBOIbI;

BBIOMpATh crmoco0 perieHus: y4eOHOM 3amadud  (CpaBHUBATH HECKOJIBKO
BapUAHTOB  pEUIeHWs, BbIOMpaTh  HauOoliee MNOAXOASIIMA ¢ y4€TOM
CaMOCTOSITEJIbHO BBIJIETIEHHBIX KPUTEPUEB).

ba3oBrle ucciienoBarebCKue 1eiicTBUA:



UCIOJIb30BaTh BOMPOCHl KaK HCCIENOBATEIbCKUM HHCTPYMEHT TO3HAHUS,
(GopMynHpoBaTh  BONPOCHI,  (PUKCHUpYIOIIME  MPOTHUBOpPEYHE,  MpodIiIEeMY,
yCTaHABJIMBATh MCKOMOE WU JaHHOE, (POPMUPOBATH THIIOTE3Yy, apryMEHTHUPOBAThH
CBOIO MO3UIINI0, MHEHUE;

IPOBOJIUTH CAMOCTOSITENIbHO CIVIAHUPOBAHHBIA SKCIIEPUMEHT, UCCIEIOBAaHUE
M0 YCTAaHOBJICHUIO 0COOEHHOCTEW MaTeMaTUYECKOTO 0O0BEKTA, SBICHUS, MpoIecca,
BBISIBIICHUIO 3aBUCHMOCTEN MEXKy 00BEKTaMU, IBICHUSMH, ITPOIIECCAMH;

CaMOCTOSITENTLHO (POpMyNIHpOBaTh 00OOIIEHUS] W BBIBOJLI MO PE3yJIbTaTaM
NPOBEACHHOTO  HAONMIOJEHUS, HWCCIEAOBAHUS, OIECHUBATh  JOCTOBEPHOCTH
MOJTYYCHHBIX PE3YyJIbTaTOB, BHIBOJOB U 000OIIECHNUI;

MPOrHO3UPOBATh BO3MOXKHOE PA3BUTHUE IMIpollecca, a TakXKe BbIABUTATh
MPEINONIOKEHUS O €r0 Pa3BUTHUH B HOBBIX YCJIOBHSIX.

Pabora ¢ nundopmanueii:

BBISIBJIAITH JCPUIUTH MH(DOpMAIMU, JaHHBIX, HEOOXOAUMBIX IJIi OTBETa HA
BOIIPOC U IS PEIICHUS 3aJauu;

BBIOMpATh MH(OPMAIINIO U3 UCTOUHUKOB PA3JIMYHBIX TUIOB, AHAJIU3UPOBATH,
CUCTEMATU3UPOBaTh W HMHTEPIPETHUPOBATh MHGOPMALMIO PA3IUYHBIX BHUIOB H
dbopM mpesIcTaBICHUS;

CTPYKTYpPUpPOBaTh HHQOPMAIMIO, MPEACTABIATh €€ B pa3lMyHBIX (opmax,
WLTIOCTPUPOBATh IpaduueCcKu;

OLICHUBATh HaAEKHOCTh uH(popMauu o CaMOCTOSITEJILHO
chopMyITUPOBAHHBIM KPUTEPHSIM.

KoMMyHHMKaTHBHBIC YHHBEpPCcaIbHbIEe Y4eOHbIEe 1eiicTBUs

Oowmenue:

BOCTIpUHUMATh U (POPMYIHUPOBATH CY)KJICHUS B COOTBETCTBUH C YCIOBHUIMHU U
LeJsIMU  OOLLEHUS, SCHO, TOYHO, T'PAaMOTHO BBIPaXKaThb CBOK TOYKY 3pPEHHS B
YCTHBIX M IIMCBMEHHBIX TEKCTaX, JaBaTh IOACHEHUS 10 XOAY PELICHHUs 3a1ayu,
KOMMEHTHPOBATH IMOJTYyYECHHBIA PE3YJIbTAT;

B X0Jle¢ OOCYXKIEHHs 3a/laBaTh BOMNPOCHI MO CYHIECTBY OOCYKIAaE€MOWU TEMBI,
MpoOJeMbl, pPEIIAaeMOil 3aJayd, BBICKA3bIBaTh WJEH, HAILIEJIEHHbIE Ha IIOHMCK
pelIeHusl, COIIOCTABIIATh CBOM CYXKICHHUSA C CYXKICHUAMH IPYTHMX YYaCTHHUKOB
Uanora, OOHapyXKMBaTh pPa3IMuM€ M CXOACTBO MO3MIMI, B KOPPEKTHOU (opme
(opMynHpOBaTh pa3HOIIACUsl, CBOM BO3PAKCHHUS;

IIPEACTABIATh PE3YJbTAThl PEIICHUS 3aJa4yd, YKCIIEPUMEHTA, UCCIEA0BAHNUs,
IPOEKTa, CaMOCTOSATEIbHO BBIOMPATHh (OpMaT BBICTYIUIEHHUA C YYETOM 3ajad
IPE3eHTAlMU U OCOOEHHOCTEN ayIuTOPHH.

PeryasiTuBHbIe YHUBepPcAJIbHbIE Y4eOHbIE 1eilCTBUSA
Camoopranuzanus:



COCTaBIIAATh IIJIaH, aJITOPUTM PEIICHUS 3a7a4¥, BHIOUPATh CIIOCO0 PEIICHUs ¢
y4ETOM MUMEIOIINUXCS PECYPCOB U COOCTBEHHBIX BO3MOXXHOCTEH, apryMEHTHPOBATH
U KOPPEKTUPOBATh BAPUAHTHI PEIICHUM ¢ Y4ETOM HOBOM MH(POPMAIIUH.

CaMOKOHTPOJIb, IMOLUMOHATbHBIH HHTEJIJIEKT:

BJIQJICTh ~ HABbIKAMM  TIO3HABATENIHHOM  peQIeKCHHU  KaK  OCO3HAHUS
COBEPITAEMbIX JEUCTBUA W MBICIUTEIBHBIX MPOIECCOB, UX PE3yJIbTaTOB, BIAJICTh
crocobamMu CaMOIPOBEPKH, CAMOKOHTPOJIA Tpolecca MW pe3ysbTaTa pPerieHUs
MaTeMaTHYEeCKOH 3aJ1a4H;

MPEIBUICTh TPYIHOCTH, KOTOPhIE MOTYT BO3HHMKHYTH MPU PEIICHUN 3a/1ayH,
BHOCHUTH KOPPEKTHUBHI B JCATEIHHOCTh HA OCHOBE HOBBIX OOCTOSITENLCTB, JAHHBIX,
HaWJEHHBIX OIIMOOK, BBISIBJICHHBIX TPYAHOCTEH;

OLICHMBAaTh COOTBETCTBUE PE3yJbTaTa 1IeJId U YCIOBUAM, OOBSICHSATH PUYUHBI
JOCTKEHUS WM HEJIOCTIKEHHS PE3yJbTAaTOB NIEATCILHOCTH, HAXOAUTh OIINOKY,
JaBaTh OLICHKY MPUOOPETEHHOMY OIBITY.

CoBMmecTHAs 1eATEJIbHOCTb:

MOHUMAaTh W HMCIOJIb30BaTh MPEUMYIIECTBA KOMAHIHON W WHAWBHUAYaTbHOU
paboOThl TpU pelIeHWH YYEeOHBIX 3ajlay, NPUHUMATh IeJIb COBMECTHOM
JESTENBHOCTH, TUTAHUPOBATh OPTaHU3AIMIO COBMECTHOW pabOTHI, PaCIpeaeisiaTh
BUJBI PabOT, JOrOBapUBATHCS, OOCYXJIAaTh TMPOLECC M Pe3ynbTar paboThI,
000011aTh MHEHHUS HECKOILKUX JIFOJICH;

y4acTBOBaTh B TPYMIOBBIX (opMax paboThl (0O0CYXIeHUs, OOMEH MHEHUH,
«MO3TOBBIE IITYPMB» W HWHBIE), BBIIIOJHATh CBOIO 4acTh pabOTHl W
KOOPAMHUPOBATh CBOW JICHCTBHS C APYTMMH YJCHAMU KOMAaH/BI, OICHUBATH
KauyeCTBO CBOETO BKJaJa B OOLIUH MPOIYKT MO KPUTEPUIM, CHOPMYIHPOBAHHBIM
y4aCTHUKAMH B3aMMOJICHCTBHSI.

ITPEAMETHBIE PE3YJ/IbTATDBI

K koniy 10 kacca oOyJaroniuiicss Hay4nuTcs:

e CBOOOIHO ONEPUPOBaTb OCHOBHBIMU MOHSATHUSMH CTEPEOMETPUU IIPU
PELICHNUH 33/1a4 U MTPOBEJICHUH MATEMATHYECKUX PACCYXIACHUM;

e IIPUMEHATH AKCUOMBI CTEPEOMETPUHU U CIIECACTBUS U3 HUX IIPU PELICHUH
reOMETPUYECKUX 33/1a4;

e KJacCU(QUIMPOBATh B3aUMHOE PACIOJIOKEHHUE MPSIMBIX B IPOCTPAHCTBE,
IJIOCKOCTEN B MMPOCTPAHCTBE, MPSIMBIX U IIJIOCKOCTEN B ITPOCTPAHCTBE;

e CBOOOJHO ONEpUPOBATb TMOHATHSMHU, CBS3aHHBIMU C YIJlaMd B
IIPOCTPAHCTBE: MEXKIY HIPSIMBIMU B IMPOCTPAHCTBE, MEXAY MPAMON U
IUIOCKOCTBIO;

e CcBOOOJHO ONEPUPOBATH MOHATUSAMU, CBI3aHHBIMH C MHOTOTPaHHUKAMU;



e CBOOOJTHO pacmo3HaBaTh OCHOBHBIC BHUILI MHOTOTPAHHUKOB (MpHU3Ma,
nupamuza, NpsMOYroJIbHbIN MapajUieNenumen, Kyo);

e KiIaccuuIMpoBaTH  MHOTOTPAHHMKH,  BBIOMpas  OCHOBaHHS IS
KJIaccu(puKauu;

e CBOOOJHO OMNEPUPOBATH TOHSTHSMHU, CBSI3AHHBIMU C  CEYCHHEM
MHOTOT'PaHHUKOB TNTOCKOCTBIO;

e  BBITIOJHATH napayjienbHOE, [IEHTPAJIbHOE u OpPTOTOHAJIBHOE
MPOEKTHpPOBaHNE (UTYP HA TJIOCKOCTb, BBHITIONHATH M300pakeHUs Guryp
HAa TIOCKOCTH;

e CTPOUTH CEUCHMS]I MHOTOTPAaHHUKOB PA3MYHBIMU METOJAMH, BBITOIHSTH
(BBIHOCHBIC) IJIOCKHE YEPTEKHU M3 PUCYHKOB MPOCTBIX O0BEMHBIX (DUTYD:
BU/I CBEPXY, COOKY, CHU3Y;

e BBIYUCIATH IUIOMIAAM  TOBEPXHOCTEH  MHOTOTPAHHUKOB  (TpU3Ma,
nupamuia), FCOMETPUUYECKUX Tell ¢ TpUMEHEHUEM (HOpMYT;

e CBOOOJHO OMEPUPOBATH MOHSATUSIMH: CAMMETPHS B MIPOCTPAHCTBE, HIEHTP,
OCb W TIUIOCKOCTh CHUMMETPUHU, IIEHTP, OChb U IUIOCKOCTh CHUMMETPUU
urypsr;

e CBOOOJHO OIMEPUPOBATH IOHATHSMH, COOTBETCTBYIOIIUMHU BEKTOpaM H
KOOpJIMHATaM B IIPOCTPAHCTBE;

e BBITIOJIHATH ICUCTBHS HaJ BEKTOPAMU;

e pemiaTh 3aJauyd Ha JIOKA3aTelIbCTBO MAaTEeMaTHYECKUX OTHOIICHUH U
HaXO0XJICHUE TEOMETPHUYCCKUX BEIMYHMH, TPUMCHSIS W3BECTHBIC METOMBI
MIPY PEIICHUH MaTEMaTUYECKHUX 3a7ad MOBBIIICHHOTO ¥ BEICOKOTO YPOBHS
CJIO)KHOCTH;

e TMPUMCHATH TMPOCTEUIINE TPOrPaMMHBIC CPEICTBA M  DJCKTPOHHO-
KOMMYHUKAIIMOHHBIE CUCTEMBI IIPU PEIICHUN CTEPEOMETPHUICCKUX 3a71a4;

e U3BJEKaTh, MPEOOPa30OBbIBATh M HWHTEPIPETUPOBATH HHGPOPMALMIO O
MPOCTPAHCTBEHHBIX T'E€OMETPUUYECKUX (Urypax, NpeICTaBICHHYIO Ha
yepTexax U pUCYHKaX;

e TMPUMEHATH TOJNyYEHHbIC 3HAHUS HA TPAKTUKE: CpaBHUBATh W
aHAIM3UPOBATH peajbHBIC CUTYaIlUW, MPUMEHATh H3y4EHHBIC TOHSTHS B
mpolecce IMOMCKa  PelIeHHs  MaTeMaTH4ecKd  cHOopMyIMpoBaHHOU
npo0JIeMbl, MOJIETIMPOBATh PEAbHBIC CUTYallMH Ha $3bIKE T'E€OMETPUU,
MCCIIEZIOBATh TTOCTPOCHHBIE MOJIETH C HCIOJIh30BAHUEM T€OMETPHUECKHUX
MOHATUN M TEOpeM, ammapara ajreOpbl, pelarh MPaKTUYECKUE 3ajlavyw,
CBSI3aHHBIC C HAXOXKJICHUEM TCOMETPHUICCKUX BEIMYHH,

e HMETh NPEJCTaBICHUS 00 OCHOBHBIX JdTamax pPa3BUTUS TEOMETPUM Kak
COCTaBHOM 4acTH (yHIAMEHTA Pa3BUTHSI TEXHOJIOTHIA.

K konity 11 kiaacca oOydaronuics HayquTCs:



CBOOOJTHO OMEpPUPOBATH TMOHSATHUSMH, CBSI3aHHBIMU C IMJIMHAPHYECKOH,
KOHUYECKOM U c(epuyeckoil MOBEPXHOCTSIMHU, OOBACHATH CHOCOOBI
MOJIYYEHHUS;

OIEpUPOBATH MOHATUSAMH, CBA3AHHBIMH C T€JIAMU BPAILICHUS: LIUIUHIPOM,
KOHYCOM, c(hepoil U mapom;

pacrno3HaBaTh Tejla BpaileHus (IWIMHIAP, KOHYC, cdepa U 1map) u
OOBSACHATH CIIOCOOBI MOTYYEHUS TEJ BPAILCHNUS;

KJIacCU(PUIIMPOBATh B3aUMHOE PacIojiokeHne chepbl U IIOCKOCTH;
BBIUUCIISITh BETUYMHBI DJIEMEHTOB MHOTOTPAHHUKOB W TENl BpaIlCHUS,
00BEMBI M TUIOIIATU MOBEPXHOCTEH MHOTOTPAaHHUKOB W TEJ BpallCHUS,
reOMETPUYECKUX TeJl C MPUMEHEHHEM (HOpMYIT;

CBOOOJIHO ONEPUPOBATH MOHSATUAMM, CBSI3AHHBIMU C KOMOWHALUSIMU TeEl
BpallleHUs 1 MHOTOI'PAaHHUKOB: MHOTOTPAaHHUK, BIHUCAaHHBIA B chepy u
OMMCAaHHBIA OKOJIO cepsl, cepa, BOUCaHHAS B MHOTOTPAHHUK WJTU TEJO
BpalllCHHS;

BBIYHCIIATh COOTHOILICHUS MEXY IIJIOMAASIMU MOBEPXHOCTENH U 00bEMaMu
ITOJIOOHBIX TEJT;

n300pakaTb U3y4daeMble (UTYpBI, BBIMOJIHATH (BBIHOCHBIE) TLIOCKHE
YEpTEXKU U3 PUCYHKOB NPOCTHIX OOBEMHBIX (UTYp: BUJ CBEPXY, COOKY,
CHU3Y, CTPOUTH CEUEHHUSI TEJl BPAILICHHUS;

U3BJICKaTh, WHTEPIPETUPOBATh M MPeoOpa3oBbIBaTh HH(pOpMaLHIO O
MPOCTPAHCTBEHHBIX TE€OMETPUUECKUX (QUIrypax, MPEeACTABICHHYIO Ha
yepTexax U pUCyHKax;

CBOOOJTHO ONEPUPOBATH MOHSITHEM BEKTOP B IPOCTPAHCTBE;

BBITIOJTHATH ONEPALIUU HAJl BEKTOPAMU;

3aJ1aBaTh IJIOCKOCTh YPABHEHUEM B JIEKAPTOBOM CHCTEME KOOPAMHAT;
peliaTh reOMETPUYECKUE 33/1a4i Ha BBIYMCICHUE YIJIOB MEXKIY MPSMbIMU
U IUIOCKOCTSIMHU, BBIYMCIIEHUE PACCTOSIHUM OT TOUKH [0 TUIOCKOCTH, B
1[€JI0M, Ha TPUMEHEHUE BEKTOPHO-KOOPIUHATHOI'O METO/1A IIPU PELICHUH;
CBOOOZIHO OMEpUpOBaTh TMOHATHUSIMH, CBSI3aHHBIMU C JIBJKEHHUEM B
MIPOCTPAHCTBE, 3HATh CBOMCTBA JABUKCHUN;

BBITIONTHATh M300paXCHUS] MHOTOIPAaHHUKOB W TeJ BpallleHUS TMpH
NAapAJIEIBHOM — IIEPEHOCE, LEHTPAIIBHOM CUMMETPUH, 3€PKaJbHOU
CUMMETPHH, IPU TOBOPOTE BOKPYT MPSMOM, TpeoOpa3zoBaHus MOA00US;
CTPOUThH CEYEHUSI MHOTOTPAHHUKOB M TEJI BPAIIECHUS: CEUCHHS IUIMHAPA
(mapasienbHO U MEPHEHAUKYISIPHO OCH), CEUCHHS KOHYca (MapauieibHbIe
OCHOBAHHIO Y MIPOXOASIINE YEPE3 BEPIINHY), CEUECHMS 111apa;
UCIIOJIb30BaTh METOABI MOCTPOCHHSI CEYEHUH: METOJ CJIEN0B, METOJ
BHYTPEHHETO MPOEKTUPOBAHUS, METO]I IEPEHOCA CEKYIIEH MIIOCKOCTH;



JIOKa3bIBaTh TEOMETPUUECKUE YTBEPKICHUS;

MPUMEHSATh T€OMETpUUYecKre (PakThl JJIsi PEUICHUS] CTEPEOMETPUUECKUX
3a/1a4, MPEANoJaralolMX HECKOJbKO NIArOB PpEUICHUs, €CIU YCIOBHS
MIPUMEHEHUS 3a/1aHbI B SIBHOM U HESIBHOH (hopme;

pemiaTh 3aJayd Ha JOKa3aTelbCTBO MAaTEMaTUYECKUX OTHOLUEHUN U
HaXO0XJICHHE T€OMETPUUYECKUX BEIUYUH;

MPUMEHSTh MPOrPAaMMHBIE CPEICTBA U DJICKTPOHHO-KOMMYHUKAIIMOHHbBIC
CUCTEMBI TIPU PEIICHUU CTEPEOMETPUUECKUX 3a]1ay;

MPUMEHSThL  TOJY4YEHHbIE  3HAHUS Ha  TPaKTUKE:  CpPaBHUBATh,
aHAJIM3UPOBATh U OLEHUBAThH PEaJIbHbIC CUTYAILINH, IPUMEHSITh U3YUCHHBIC
MOHATHS, TEOPEMBbI, CBOMCTBA B  IIpPOIlECCE€ IMOUCKA  PEHICHUs
MareMaTuyecku  cHOpMYIMPOBAHHOM  TPOOJIEMBbI,  MOJEIUPOBATH
pealibHbIE CUTYallUH Ha SI3bIKE T€OMETPHUM, HCCIIEI0BATH MOCTPOEHHBIE
MOJENH C UCIOJb30BAHUEM TEOMETPUUYECKUX TMOHATHH U TEOPEM,
anmapaTta aiareOpbl, peliarh MPaKTUYECKUE 3aJayd, CBSI3aHHBIE C
HAaXO0KJICHHEM T€OMETPUUECKUX BEIUYNH;

UMETh TPEACTaBICHUs] 00 OCHOBHBIX JTarax pa3BUTUS T€OMETPUU Kak
COCTaBHOM yacTu (pyHJIaMEHTa pa3BUTHUS TEXHOJIOTUM.



TEMATHUYECKOE IINTAHUPOBAHHUE

10 KVIACC
KoanuecTBo yacos JIEKTPOHHBIE
Ne HanmeHnoBaHue pa3aesioB U TeM (uudposbie)
n/n NPOrpamMMbl Bcero Konrpoamsie |~ Ipaxririeckue o0pa3oBaTesbHbIE
padoThI padoThI pecypent
1 Bsenenue B ctepeoMeTpuio 23 1
5 B3auMHoe pacnosoxeHue NpsmMbIx B 6 !
IIPOCTPAHCTBE
3 [TapannensHOCTh NPSIMBIX U IUIOCKOCTEN B g
IPOCTPaHCTBE
4 HepneHnmfyns[pHocn) MPSIMBIX U 25
IJIOCKOCTEN B IPOCTPAHCTBE
VYrisl U paccTOSHUS 16 1
MHororpaHHuKH 7 1
BekTopsl B ipocTpaHCcTBE 12
g HOBTOE)GHI/I@, 0000II[eHNE U CHCTEMATH3AIIUS 5 5
3HaHUU
OBUIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 102 6 0




11 KVIACC

KoanuectBo 4acos DJIeKTPOHHbIE
No 1/ HaunmeHoBaHue pa3iesoB H TeM Kourpossupie | Mpaxruseckie (uudgposbie)
NpOrpaMMbl Bcero o0pa3oBaTe/ibHbIEC
padoThI padoThI pecypesI
1 AHanuTu4ecKas reoMeTpus 15 1
) [ToBTOpEHUe, 0606meH1:Ie u s |
CHUCTEMaTH3alIMs 3HAHUM
3 O0BEM MHOTOrpaHHUKA 17 1
Tena BpameHnus 24 1
5 [Tnomaau mMOBEPXHOCTH U 0OBEMBI 9 |
KpYTJIBIX TeN
6 JIBM>KEeHUS 5 1
7 [ToBTOpenue, 0606meHI/UIe u 17 5
CHUCTEMaTH3allMsl 3HaHUU
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 8 0







IHOYPOYHOE IINTAHUPOBAHHUE
10 KVIACC

Ne
n/n

Tema ypoka

KoaunuecTBo yacos

KonTpoJbHbIe
Bcero P
padoThbI

IIpakTnueckue
padoThI

Jara
H3Y4YeHUA

JIEKTPOHHBIE
uu(ppoBbIE
oOpa3oBarejibHbIE

pecypchbl

OcHOBHbIE ITpaBUJIa N300paXKEeHUs Ha
PUCYHKE MJIOCKOCTH, NapauleIbHbIX
HpPSAMBIX (OTPE3KOB), CEPEAUHBI OTpE3Ka

ITonsTHs cTepeoMeTpun: TOUKa, MpsAMas,
IJIOCKOCTh, TPOCTPaHCTBO. OCHOBHBIE
IpaBuia U300paskeHUs HA PUCYHKE
IJIOCKOCTH, MapaJlJICIIbHBIX IMIPAMBIX
(OTpe3KOB), CepeIUHBI OTPE3Ka

[TonaTuA: nepecekaromuecs MIOCKOCTH,
nepeceKarouecs npsaMas 1 II0CKOCTb;
MOJyTIPOCTPAHCTBO

[ToHaTus: mepecekaromyecs MIOCKOCTH,
nepeceKarouecs npsaMas 1 II0CKOCTb;
MOJTYTIPOCTPAHCTBO

MHororpanHUKH, H300paxKeHue
IIPOCTENUIINX TPOCTPAHCTBEHHBIX (PUTYP,
HECYIIECTBYIOLIMX 00BEKTOB

MHororpaHHUKH, H300paxKeHue
MPOCTENUIINX MPOCTPAHCTBEHHBIX (PUTyYp,
HECYIIECTBYIOIUX 00bEKTOB

AKCHOMBI CTEPEOMETPUHU U TIEPBBIE




CICACTBUA U3 HUX

AKCHOMBI CTEPEOMETPUHU U TIEPBBIE
CJIEICTBUS U3 HUX

AKCHOMBI CTEPEOMETPUN U TIEPBBIE
crnenctBus U3 HUX. CriocoObl 3a1aHus
IPSMBIX U TIJIOCKOCTEN B IPOCTPAHCTBE.
O0603HaueHMs NPSAMBIX U INIOCKOCTEN

10

N300pakeHne ceueHHid MUpaMuIbl, KyOa u
MPU3MBI, KOTOPBIE TPOXOIST Yepe3 UX
pEopa. M300pakeHue rmepecedeHus
MOJTYYCHHBIX IJIOCKOCTEH. PackpaimBanue
MOCTPOCHHBIX CEYCHUH PA3HBIMU IIBETAMHU

11

N3o00paxeHne cedeHni mupaMu/isl, Kyoa u
IPU3MBI, KOTOPBIE IPOXOST YEPE3 UX
pEbpa. M300pakeHne mepecedeHust
MIOJIYYEHHBIX IUIOCKOCTEN. PackpammBanue
MOCTPOEHHBIX CEUEHUH Pa3HBIMU IIBETAMH

12

H300paxeHne ceueHU TUPaMu/Ibl, Kyoa u
MPU3MBI, KOTOPBIE MPOXOIST Yepe3 UxX
pEopa. M300pakeHue nepecedeHus
MOJTYYEHHBIX MJI0CKOCTEl. PackpaimuBanue
MOCTPOCHHBIX CEYCHUH PAa3HBIMHU IIBETAMHU

13

N300paxeHne cedeHni nupaMu/isl, Kyoa u
IPU3MBI, KOTOPBIE IPOXOST YEPE3 UX
pEbpa. M300pakeHne nepecedeHust
IIOJIYYEHHBIX IUIOCKOCTEN. PackpammBanue
MIOCTPOEHHBIX CEUEHUIN Pa3HBIMU LIBETAMU

14

MeTton cienoB sl HOCTPOSHUS CeUeHU I




15

Mertoz cnenoB A1 MOCTPOCHUS CEUEHUM.
CaolicTBa nepeceueHuil NpsIMbIX U
IJIOCKOCTEN

16

MeToz cnenoB A HOCTPOCHUS CEUEHHH.
CBolicTBa nepece4eHu il NpsIMbIX U
IIJIOCKOCTEN

17

[TocTpoenue ceuenuii B nupammuie, kyoe
1o TpéM Toukam Ha péopax. Co3naHue
BBIHOCHBIX YEpTEXKEHN U 3aIUCh 111aroB
IIOCTPOEHUS

18

[Toctpoenue ceuenuii B nupamuae, Kyoe
o TpéM Toukam Ha péopax. Co3nanue
BBIHOCHBIX UEpPTEXKEH U 3aMUCh IIaroB
MOCTPOEHUS

19

[TocTpoenue ceuenuii B mupammie, Kyoe
o TpéM Toukam Ha péopax. Co3nanue
BBIHOCHBIX YEPTEKEH U 3aMKCh MIaroB
MOCTPOEHUS

20

[TocTpoeHue ceuenuii B mupamme, Kyoe
o TpéM Toukam Ha péopax. Co3nanue
BBIHOCHBIX YEpPTEXEHN U 3alIMCh IaroB
MIOCTPOEHUS

21

[ToBTOpenue mmannmerpuun: Teopema o
[IPONOPLMOHANBHBIX OoTpe3kax. [lonobue
TPEYroJIbHUKOB

22

[ToBTOpenue nnanumerpun: Teopema
Menenas. PacueTsl B cCUEHHAX HaA
BBIHOCHBIX yepTexax. Mctopus pa3Butus
TUIAHUMETPUU U CTEPEOMETPUU




23

KonTponbsHas pabora "AKcroMbl
crepeomerpun. Ceuenus"

24

B3anMHOe pacrionokeHne NpsiMbIX B
npocTpascTBe. CKpelyBaromuecs
npsmsle. [Ipu3Haky ckpemuBarommxcs
MMpsIMBIX. HapaJ'IJ'IeJ'II)HBIC IIPAMBIC B
IPOCTPAHCTBE

25

Teopema 0 CyLIECTBOBAaHUH U
€IMHCTBEHHOCTH IIPSMOM IapaIeIbHON
JTAHHOM NPAMOU, IPOXOAAILEH YEPE3 TOUKY
MPOCTPAHCTBA U HE JICKAILEH HA TaHHOMN
npsamoii. Jlemma o nepecedenun
HapaJuIeIbHBIX MPSIMBIX IIIIOCKOCTBIO

26

[TapannensHOCTH Tpex NpsiMBIX. Teopema o
TpEX NMapaieNbHbIX TpAMbIX. TeopemMa o
CKPEIIMBAOIIMXCS TIPSAMBIX

27

[TapannenbHOE TPOEKTUPOBAHUE.
OcCHOBHbIE CBOWCTBA NapajlIEIbHOTO
npoeKTupoBanus. M300paxenne pa3HbIX
¢uryp B napajuiesibHOH NPOEKIUH

28

[lenTpanbHas Mpoekus. Yromn ¢
COHAIIPABJIIEHHBIMU CTOPOHAMU. YTOII
MEXAY IPSAMBIMU

29

3agayy Ha JOKA3aTEILCTBO U
HCCEI0BaHUE, CBSI3aHHBIE C
pacIIOIOKEHUEM IIPAMBIX B IIPOCTPAHCTBE

30

[ToHATHS: TApAITIENEHOCTD MPSIMOU U
MJIOCKOCTHU B npocTpaHcTse. [Ipu3znax
napajieIbHOCTH MPSMOM U TIIOCKOCTH.




CBolicTBa MapauIeaIbHOCTH IPSIMON U
IUIOCKOCTH

31

['eomerpuyeckue 3a/1a4u Ha BHIYMCIEHUE U
JI0Ka3aTeNIbCTBO, CBSI3aHHBIE C
MapajuIeIbHOCTHIO MPSIMBIX U MIOCKOCTEH
B IIPOCTPAHCTBE

32

ITocTpoeHue cedeHus, NPOXOAAIIETO Yepe3
JAHHYIO IIPSIMYIO Ha YEPTEXKE U
HapaJuIeabHOr 0 Apyrou npssmou. Pacuér
OTHOLIECHUH

33

[TapannenpHast TPOSKIUs, TPUMEHEHUE
JUTSI TIOCTPOCHHUSI CEUCHUM KyOa 1
napasuienenunena. CroiicTea
napajiesienuneia u mpu3Mbl

34

[TapannensHble m1ockocTu. [Ipu3Haku
HapajyIeIbHOCTH JBYX IJIOCKOCTEN

35

Teopema 0 mapajuieIbBHOCTH U
€IMHCTBEHHOCTH TIJIOCKOCTH, MTPOXOSIIEH
yepe3 TOUKY, He IPUHAJIEKAILYI0 JaHHOM
IJIOCKOCTHU U CJIEACTBUS U3 HEE

36

CaoiicTBa napaienbHbIX IJI0CKOCTEH: 0
NapauIeIbHOCTH MPSMBIX II€pecedeHUs
IIPU NEPECEUEHUH BYX HapauleIbHbIX
IIJIOCKOCTEN TPEThEN

37

CBolicTBa napaienbHbIX IJIOCKOCTEH: 00
OTpe3Kax MapajuieIbHBIX MPSMBIX,
3aKIIIOYEHHBIX MEXAY apaielbHbIMU
MJIOCKOCTSIMH; O IEPECEUEHUH MPSIMOM C
JBYMsI TapaJIeIbHBIMU IJIOCKOCTSIMU




38

[ToBTOpenue: Teopema Iludaropa Ha
IUIOCKOCTH

39

IToBTOpEHNE: TPUTOHOMETPHS
MPSIMOYT OJILHOT'O TPEYTI OJIbHUKA

40

CBoiicTBa Ky0a 1 IPSIMOYTOJIbHOTO
napajuiesenunena

41

Brruucienue qauH OTpE3KOB B KyOe U
MPSAMOYT OJIbHOM ITapaJuIeIICIIUIIENE

42

IlepnieHIMKYJISIPHOCTD IPSIMOU U
mockoctu. [Ipusnak
HEPIIEHAUKYJIIPHOCTH IPSAMON 1
IIJIOCKOCTH

43

[TepneH UK yIIpHOCTh NPAMON U
wiockoctu. [Ipusnak
MEPHEHANKYIJISIPHOCTH IPSMOKN U
IJIOCKOCTH

44

Teopema 0 CylIeCTBOBAHUU U
CANHCTBCHHOCTHU HpHMOﬁ, HpOXO)ISIHIeI‘/’I
4yepe3 TOYKY NPOCTPaHCTBA U
MEPIIECHAUKYJIIPHOH K IIJIOCKOCTH

45

IInockocTu u MEPHICHANKYJIAPHBIC UM
MPsAMBIC B MHOI'OT' paHHUKAX

46

IInockocty U nepneHauKyIsIPHBIE UM
IPsIMbIE B MHOI'OT'paHHUKAX

47

[lepnienauKyIsip U HAKJIOHHAS.
[TocTpoeHue neprneHauKysipa U3 TOYKU Ha
MPSMYIO

48

IlepnieHIMKYIISIp M HAKIIOHHAS.




ITocTpoenue neprneHuKyIsipa U3 TOYKU Ha
IPAMYIO

Teopema 0 TpEX NeprneHauKyIspax

49
(mpsimast 1 oOpaTHast)

50 Teopema o TpEX MeprEeHIUKYIApax
(mpsimast 1 oOpaTHast)

51 VYroa Mexay CKpelruBaoIuMUCs
MPSIMBIMU
[Touck nepneHAUKyYJISIPHBIX TPSIMBIX C

52 IIOMOIIBIO MEPHEHANKYIISPHBIX
IIJIOCKOCTEN

53 OpToroHajbHOE MPOCKTUPOBAHKUE
[Toctpoenue ceuenuit Kkyoda, mpu3Msbl,

54 MPaBHJIBHOW MU PAMUBI C TOMOILBIO
OpPTOTrOHAJIBHOM MPOEKLIUH
[Toctpoenue ceuenuit Kyda, mpU3MBbI,

55 MIPaBUIIBHON MUPAMHUJIBI C TOMOLIBIO
OpPTOTrOHAJIBHOM IIPOEKLIUH
CuMMeTpus B IPOCTPAHCTBE

56 OTHOCHUTENBHO IocKocTH. [1iockoctu
CUMMETPUI B MHOI'OI'paHHUKAX

57 [Ipu3Hak neprneHIuKyJIsspHOCTH MPSMOM U
MJIOCKOCTHU KaK CJIE€ICTBHUE CUMMETPUU

53 IIpaBunbHBIE MHOTOrpaHHUKH. Pacuér
paccTosSHUI OT TOUKH J10 MJIOCKOCTH

59 [IpaBusibHBIE MHOTOIpaHHUKHU. Pacuér
paccTOsTHUI OT TOYKH J10 MJIOCKOCTH

60 CriocoOb! OMyCTUTH MEPHEHIUKYIISPHI:




CUMMETPHUS, CABUT TOYKH IO
napajieIbHON MPsAMOit

61

CaBur 1o HenapasuleIbHON NPSIMOH,
MU3MEHEHUE PacCTOSTHUI

62

KonTtponshas padora "B3anmuoe
pacnooKeHHne MPSMBIX U TIIIOCKOCTEH B
npocTpaHcTBe"

63

[ToBTOpEHUE: Yyroia Mexay IpsMBIMH Ha
IJIOCKOCTH, TPUTOHOMETPHUS B
MIPOM3BOJILHOM TPEYTOJIbHUKE, TeopemMa
KOCHHYCOB

64

IToBTOpEHNME: Yyroa Mmexny
CKpCHIMBAIOIIUMUCA IPAMBIMU B
IIPOCTPAHCTBE

65

FGOMeTpI/I‘-IGCKI/Ie MECTOAbI BBIYUCIICHUA
yria MCKAY NMPpSAMBIMH B MHOT' OI'paHHUKAX

66

JByrpanHsiit yroy. CBONCTBO JMHEHHBIX
YIJI0B JBYTPAHHOIO yTria

67

[lepnenauxynsipubie miockoctu. CBoKcTBa
B3aMMHO NEPIEHINKYISPHBIX TUIOCKOCTEN

68

IIpu3HaK neprneHIuKyJIIpHOCTH
IIJIOCKOCTEN; TeOpeMa O NpsAMOI
MEepPEeCEeYEHUs IBYX ITOCKOCTEN
MEPIICHAUKYJIIPHBIX TPEThEH IIOCKOCTH

69

[TpssMoyToNbHBIN TapaIeIenunes; Kyo;
M3MEpPEHUsl, CBOMCTBA MPSMOYTOIBHOTO
napa’suiesienunena

70

Teopema 0 quaroHai NpsIMOYroJbHOIO




napauicjacnuneaa u CJICaCcTBUC nu3 Heé

71

CrepeomeTpudecKue U MpUKIaIHbIe
3a/1auu, CBSI3AHHBIE CO B3AMMHBIM
PacmoIOKEHUEM TPSIMBIX U TIJIOCKOCTH

72

[ToBTOpEHUE: CKpelnBatoUIecs IpsMble,
napajuieNbHbIe TIOCKOCTH B CTAHAAPTHBIX
MHOTOTPaHHUKAX

73

Hapa nmapaJujiCJIbHbIX IJIOCKOCTEH Ha
CKPCHINBAOIIUXCA ITPAMBIX, PACCTOAHUC
MCKY CKPCIIUBAOIMHUMHACA IIPAMBIMHA B
MMPOCTBIX CUTYyalluAX

74

PaccrositHue oT TOUKHM 0 MIIOCKOCTH,
paccTosiHUE OT NPSAMOH 10 MIIOCKOCTU

75

Brruucnenue paccTosiHUN MEXTy
CKPEIIMBAIOIIMMUCS ITPSIMBIMU C
MTOMOUIBIO MEPHEHAUKYJIISPHOMN IJIOCKOCTH

76

TpéxrpaHHbIN yroJ, HepaBeHCTBA IS
TpexrpaHHbIX yrioB. Teopema [lucdaropa,
TEOPEMBI KOCUHYCOB M CUHYCOB ISt
TPEXTPAHHOIO yriia

77

DaeMeHThI cepruuecKoil TeOMETPUH:
reojie3nuecKre JUHUM Ha 3eMIiie

78

KonTtponbsnas padbora "VYrisl u
paccTostHus"

79

CucremaTtuzanus 3Hanui "MHOrorpaHHUK
U €ro dJIeMeHTHI"

80

IInpamuna. Buasl nupamun. [IpaBunbHas
nupamuaa




ITpuzma. IIpsimast 1 HaKJIIOHHAS IPU3MBI.

81 [IpaBunbHasg npuzma !

20 [Ipsimoii mapaenenumne, |
IPSMOYTOJIbHBIH Mapaienenunen, Kyo

23 Brinyknsle MHOrorpansuku. Teopema |
Oiinepa
Brimykisie MHOTOTpaHHUKH. Teopema

84 Oiinepa. [IpaBuibHbBIE U TOTYNIPABUIbHBIE 1
MHOT'OI'PaHHHUKHU

85 KontposnpHas pabora "MuororpanHuku" 1

26 [TonsiTHe BEKTOpa HA MJIOCKOCTH U B |
MIPOCTPAHCTBE

87 CyMMa BEKTOpPOB 1

88 Pa3nocth BeKTOpOB 1

89 [IpaBuio napannenenunena 1

90 YMHOXEHHE BEKTOpa Ha YHUCIIO 1
Paznoxxenue BekTopa mo 6asucy Tpéx

91 BEKTOPOB, HE JISKAIINX B OJTHOU 1
MJIOCKOCTH

92 CkanspHoe mpou3BeaeHue 1

93 Boruncnenune yria Mexay BEKTOpaMH B |
MIPOCTPAHCTBE

94 IIpocreiimue 3a1auu ¢ BEKTOPaMHU 1

95 IIpocreiimmue 3a1auu ¢ BEKTOpaMHU 1

96 [Ipocreiimue 3aga4u ¢ BEKTOpaMHu 1

97 [Ipocreiimue 3aga4m ¢ BEKTOpaMHu 1

98 O0o01enue 1 cucTeMaTH3aIus 3HaHU! 1




99 O06o0mIeHne u cucTeMaTH3alus 3HaHUM 1
100 NroroBas koHTpoJbHas paboTa 1
101 Hrorosast KoHTpoOJIbHAS paboTa 1
102 O06o0mIeHne u cucTeMaTH3alus 3HaHUIA 1
OBIIEE KOJIMYECTBO YACOB I10 102

I[TPOTPAMME




11 KVIACC

Kosau4yecTBo 4yacos DJIEKTPOHHBIE
Jlara nudpoBbie
Nen/m | Tema ypoka Konrtpoiasbnsbie | IlpakTHyeckue
Bcero u3yyeHusi | oOpasoBaTe/bHbIe
padoThI padoThI
pecypcsl
| [ToBTOopenue temsl "KoopanHaTel BEKTOpa |
Ha MJIOCKOCTU U B MPOCTpaHcTBe"
) [ToBTOpenue temsl "CkassipHoe |
IIpOU3BE/IeHNE BEKTOPOB"
3 IToBTOpeHue Temel "Brluncienue yria |
MEXJy BEKTOPAMHU B IIPOCTPaHCTBE"
4 [ToBTOpeHue TeMsl "Y paBHEHHE IPSAMOH, |
MIPOXOJISIIIEN Yepe3 ABE TOUKH"
5 YpaBHEHM € TJIOCKOCTH, HOPMAJIb, |
YPaBHEHHE IUIOCKOCTH B OTPE3KAX
6 YpaBHEHME IIIOCKOCTH, HOPMAJlb, |
YPaBHEHHE IUIOCKOCTH B OTPE3KaX
7 BekTopHoe nmpousBeneHne 1
g JIuHeliHble HEpAaBEHCTBA, IMHEHHOE |
IIPOrpaMMHUPOBAHUE
9 JIuHeiiHbIe HEpABEHCTBA, JJUHEWHOE |
IPOrpaMMHUPOBaHUE
10 AHaJIMTHYECKHE METO/IbI pacyéra yriia 1
MEX]y IPSMBIMUA B MHOTOT pAaHHUKAX
1 AnanuTudeckue METObI pacuéra yria |
MEXY IJIOCKOCTSIMU B MHOT OTPAHHUKAX
12 @opMyna pacCTOSTHUS OT TOYKHU J0 1




IIJIOCKOCTHU B KOOpAHMHATax

HaxosxieHue paccTosiHui OT TOYKH 710

13
MIJIOCKOCTH B KyOe

14 Haxoxnenue paccTossHUAN OT TOYKH 10
IJIOCKOCTH B IIPaBUJIBHON UpaMUe

15 Kontponbehas pabota "AHanmutudeckas
reometpus"

16 CeueHMst MHOTOT'paHHUKOB: CTaHJapTHbIE
MHOT'OTPaHHUKH

17 CedeHyst MHOTOI'PaHHUKOB: METO]| CJIEI0B
CeueHMst MHOTOT'paHHUKOB: CTaHapTHbIE

18 IIJIOCKOCTH, ITEPECEUYECHUS MIPSIMBIX U
IJIOCKOCTEN

19 [TapannenbHble IPSMbIE U JIOCKOCTH:
napajulelibHble CEUEHUs

20 [TapannenbHble IpSIMbIE U MTJIOCKOCTH:
pacdéTr OTHOMIEHU I
[TapaniensHble TPSIMBbIE U TTJIOCKOCTH:

21 YIIIbl MEX]y CKPEIMBAIOIIMMUCS
MPSIMBIMU
[lepnienquKyIIApHBIE IPAMBIE U

2 IJIOCKOCTH: CTaHJapTHBIE aphbl
eI EHIUKYJIIPHBIX I1JIOCKOCTEN U
MPSIMBIX, CAMMETPUU MHOTOT PAHHUKOB
[lepnienquKyIIIpHBIE IPSIMBIE U

23 IJIOCKOCTH: TEOpEeMa O Tpex
HepIEeHIUKYIspax

24 [lepnenauKynsipHbIE TPSIMBIE U




IIJIOCKOCTH:. BBIYHCJICHUA JJIUH B
MHOI'OI'PaHHHKAaXx

25

[ToBTOpEHue: momanu
MHOTOYT'OJIbHUKOB, (POPMYJIBI AJ1s
TJIOMIAJIEH, COOOPaKeHUs TOA00US

26

[ToBTOpEHue: nnomanu
MHOTOYTOJILHUKOB, (POPMYIIBI AJIsT
IJIOMIAJIEH, COOOpaXkeHus MOA00Us

27

[ToBTOpeHHME: MIOMAAH
MHOT'OYTOJIbHUKOB, (DOPMYJIbI s
IoaAeH, COOOpaKeHUs MO100us

28

[Tnomany cedeHnii MHOTOTPAHHHUKOB:
IO/ IOBEPXHOCTEH, pa3pe3aHus Ha
YacTH, COOOpaKeHUs TOA00US

29

[Imomaau ceyeHuii MHOTOIpaHHUKOB:
IJIOLIAM TIOBEPXHOCTEH, pa3pe3aHus Ha
4acTH, COOOpakeHUs MOI00Us

30

Kontponehas padota "IloBTopenue:
MHOT'OTPaHHUKH, CEYEHUS
MHOIOTPaHHUKOB"

31

O0beM Tena. O0beM MPAMOYTOJIHLHOTO
napaJuiesenuea

32

3agaun 00 yABOCHHH Ky0a, O KBaIpaType
Ky0a; 0 TpHCEKIIUH yIiia

33

CrepeoMeTpruYecKue 3a/1a4H, CBA3aHHbBIC C
00BEMOM TIPSIMOYTOJILHOT'O
napajuieNenunena

34

[Ipuknannbie 3aja4u, CBA3aHHbBIE C




BBIYUCIICHUEM 00bEMA MPSIMOYTOJILHOTO

napaesnaenumneaa

35 O6bEM psAMOil TPU3MBI

36 CrepeomeTpruyecKue 3a/1auu, CBSI3aHHBIE C
BBIYHCIIEHUEM 00bEMOB MPSMON TPU3MBbI

37 [IpuknaaHbie 321291, CBI3aHHBIC C
00BEMOM TIPSIMON TMPU3MBI
Boruncnenne 00bEMOB Tell € TOMOILBIO

38 ornpenenéHHoro uHrerpana. O0béM
HAaKJIOHHOU IPU3MBI
Brruncnenne 06bEMOB Tell ¢ TOMOIIBIO

39 omnpenenéHuoro uHTerpana. O0béM
UpaMuIbl

40 ®opmyina 06béMa nupamuabl. OTHOLIEHHE
00BHEMOB TUPAMHU/JT C OOIINUM yTIIOM

41 dopmyna 06béMa nupamuasl. OTHOLICHHE
00HEMOB TUPAMH/T C OOIIUM yTIIOM

4 CrepeoMeTpruuecKHe 3a/1a9u, CBSI3aHHBIE C
00BEMaMU HaKJIOHHOU ITPU3MBI

43 CrepeomeTpruyecKue 3a/1a4u, CBSI3aHHBIE C
00BbEMaMH MTUPAMHU/IBI
[Ipuknaanasie 3agaun o Teme "OO0BEMBI

44 Tel", CBSA3aHHBIE ¢ 00bEMOM HAKJIOHH O
MIPU3MBI

45 [Mpuknaaueie 3aaaun 1o Teme "O0bEMBI
Ten", cBsi3aHHbIE ¢ 00bEMOM MU PAMU/IbI

46 [Ipumenenue o0bEMOB. Brruncnenue

pPacCToOAHNA 4O IJIOCKOCTH




KonTtponwsnas pabora "O6béM

47 \
MHOT'OI'paHHHKA
Humuaapruyeckasi TOBEPXHOCTD,

48 00pa3yromme MUINHAPUIECKON
TTOBEPXHOCTH

49 Humuuap. [Ipsmoit KpyroBoi HWIMHID.
[Tnomaae NOBEpXHOCTH IUIMH/IPA

50 Konunueckasi moBepXHoCTb, 00pa3yromme
KOHMYeCKol noBepxHocTH. Konyc

51 CeueHnne KOHYyca ITOCKOCTBIO,
MapauieaIbHON MIIOCKOCTH OCHOBAHUS

57 VYceuéHnslii konyc. M3o0pakeHne
KOHYCOB M YCEUEHHBIX KOHYCOB

53 [Tnomaas 60KOBOI MOBEPXHOCTH U
ITOJIHOM ITOBEPXHOCTH KOHYCa

54 [Tnomans 60KOBOM MOBEPXHOCTH U
IIOJIHOM ITOBEPXHOCTU KOHYCA
Crepeomerprueckue 3a1a4u Ha

55 JIOKa3aTeIbCTBO M BEIUM CIICHUE,
MOCTPOEHUEM CEUEHUM IUINH/IpA, KOHYCa
Crepeomerpruueckue 3a1a4u Ha

56 JI0Ka3aTeJIbCTBO U BBIUUCIIEHUE,
INOCTPOEHUEM CEUEHUM LIMIIMHpPA, KOHYCa

57 [IpuxnagHsie 3a1a4n, CBS3aHHBIE C
HATUHAPOM

53 [Ipuknaausie 3a1a4u, CBA3aHHBIE C
UUATUHAPOM

59 Cdepa u map




60

[epeceuenne chepsl u mapa ¢
IocKocThi0. Kacanwue mapa u cdepsl
IJIOCKOCTRIO. By un n3o0paxenue mapa

61

Ilepeceuenue cepsl u mapa ¢
miockocThio. Kacanue mapa u cepbl
II0CKOCTBIO. Bu 1 n300pakeHue mapa

62

VYpaBuenue coepsl. [Inomans chepsr u eé
yacTeu

63

CummMmeTtpus chepsl U mapa

64

CrepeoMerpuuecKue 3a1a4u Ha
JTI0KA3aTeNIbCTBO U BHIUUCIICHUE,
CBSI3aHHBIE cO CPepoil u 1mapom,
MMOCTPOEHUEM UX CEUEHUM MIOCKOCTHIO

65

CrepeomeTpuyecKkue 3a1a4u Ha
JI0Ka3aTeNIbCTBO U BhIUKCIIEHUE,
CBSI3aHHBIE CO Cepoii U Imapom,
MOCTPOEHUEM UX CEYEHUMN MIOCKOCTHIO

66

IIpuknmamHbie 3a1a4u, CBSI3aHHBIE CO
cepoii u mapom

67

[ToBTOpEeHME: OKPYKHOCTh HA TUIOCKOCTH,
BBIUMCIICHUS B OKPY)KHOCTH, CTaHIaPTHbIE
moa00us

68

Paznumunnie KOM6I/IHaI_II/II/I TCJI BpalllCHUA U
MHOTI'OI'paHHUKOB

69

3agauu o TeMe "Tela ¥ MOBEPXHOCTU
BpanieHus"

70

3anauu 1o Teme "Tena u TOBEPXHOCTH
BpauieHus"




71

Kontponbhas padota "Tena u
MOBEPXHOCTHU BpalieHus"

72

O6véM nuimHapa. Teopema 00 00BEME
IpAMOIro NUJIMHApaA

73

Brruucnenne 00bEMOB Tell C TOMOIIBIO
ornpenenéHHoro uHTerpana. O0béM
KOHYycCa

74

ITmomaan GOKOBOM U IMOJIHOMN
MOBEPXHOCTH KOHYCa

75

CrepeomeTpruueckue 3a1a9u, CBsI3aHHbBIE C
BBIYUCIICHHEM 00BEMOB IIUIMH/IPA,
KOHyca

76

[Mpuknaanasie 3aaaun 1o Teme "OO0BEMBI U
IJIONIA/IM TIOBEPXHOCTEHN Ten"

77

OO0BEM mIapa 1 II1apoOBOTO CEKTOpA.
Teopema 006 06béme mapa. [Lnomans
cdepsl. CTepeomeTprdecKre 3a1a4H,
CBSI3aHHBIE C BEIYKCIEHNEM 00BEMOB
Iapa, mapoBOro CETMEHTA U MIapOBOT0
CEeKTOpa

78

[Tpuknagnasie 3aaaun 1o Teme "O0bEMBI
Ten", CBA3aHHBIE C 00BEMOM IIapa u
wiomaabio chepbl. COOTHOIICHUS MEXTY
TUIOLIAISIMU TTIOBEPXHOCTEH U 00bEMaMu
HOAOOHBIX TEN

79

[Tomo6HEBIE TENla B TPOCTPAHCTBE.
N3menenue o0vEma ipu mogo0uu.
CrepeoMeTrpuieckre 3a/1a49M, CBI3aHHBIC C




BBEIUHUCIIEHHEM O0BEMOB TeJI U IUIOIIALEH
TOBEPXHOCTEN

80

Kontponwsnas pabora "Ilnomann
TTOBEPXHOCTH B O0BEMBI KPYTJIBIX TN

81

JIBmxeHust mpocTpaHcTBa. OTOOpaskeHUS.
JIBr>keHust 1 paBeHCTBO ¢uryp. Obmue
CBOMCTBA IBUKEHUN

82

Buibl qrkeHMI: TapaienbHbINd
MepeHoc, IieHTpaIbHas CHMMETPU S,
3epKajbHasi CAMMETPHS, TOBOPOT BOKPYT
MPSMOI

83

[IpeoGpazoBanus mogodusi. [Ipsimas u
cdepa Ditnepa

84

['eomerpuyeckue 3aj1aun Ha IPUMEHEHUE
JBUKEHUS

85

KonTtponwsnas pabora "BekTopsl B
npocTpaHcTBe"

86

O6o0matomiee mosropenue 11 monsTuii u
MeTOoJ10B Kypca reomeTpuu 10—11
KJIacCOB, CHCTEMaTU3alus 3HAaHUM:
"[TapasnenbHOCTh NPSAMBIX U IUIOCKOCTEH
B NpOCTpaHCcTBE"

87

Ob6o6maromee nopropenue 11 nonsatuii u
MeTon0B Kypca reomerpun 10-11
KJIACCOB, CHCTEMAaTH3aINsT 3HAHWI:
"Bekrops! B mpocTpaHcTBE"

88

O6o6maromiee moropenue 11 moHsTHii u
MeTo/10B Kypca reometpuu 10—11




KJIaCCOB, CHCTEMATH3aI1sl 3HAHWI:
"Bektops! B npocTpanctse"

89

Ob6o6maromniee nopropenue 11 nonsatuii u
MeTo70B Kypca reomerpun 10-11
KJIACCOB, CHCTEMAaTH3aIsT 3HAHWI:
"O6beM MHOrorpaHHuKa"

90

O6o0matomiee mopropenue 11 monsTuii u
MeTonoB Kypca reomerpun 10-11
KJIACCOB, CHCTEMAaTH3alNs 3HAHUI:
"O6beM MHOrorpaHHuka"

91

O6o6maromee nopropenue 11 moHsATuii u
MeToa0B Kypca reomerpuu 10—11
KJIaCCOB, CHCTEMATHU3AIIM 3HAHUH:
"[lnomaay MOBEpXHOCTH U 00HEMBI
KpyrJjbIx Ten"

92

Ob6o6maromniee nopropenue 11 nonsatuii u
MeTo70B Kypca reomerpun 10-11
KJIaCCOB, CUCTEMATU3ALIMsl 3HAHUI:
"[Tnomany NOBEpPXHOCTH U 0OBEMBI
KpyTJibIX Ten"

93

Htorosas KoHTpoJbHas paboTa

94

Wrorosas koHTpoJbHAs paboTa

95

[ToBTOpEHUE, 0000IICHHE U
cucTeMaTh3arus 3HaHUMN

96

Hcropust pa3BUTHSA CTEPEOMETPUN KAK
HAYKH U €€ pOJIb B pa3BUTUU
COBPEMEHHBIX NHKCHEPHBIX U
KOMITBIOTEPHBIX TEXHOJIOTUI




97

Hcropus pa3BUTHS CTEPEOMETPUU KaK
HayKU U €€ PoJib B pa3BUTUH
COBPEMEHHBIX NHKEHEPHBIX U
KOMITBIOTEPHBIX TEXHOJIOTUN

98

Hcropust pa3BUTHS CTEPEOMETPUHN KAK
HayKU U €€ pojib B Pa3BUTUU
COBPEMEHHBIX MHKEHEPHBIX U
KOMIIBIOTEPHBIX TEXHOJIOIMI

99

Hcropust pa3BUTHS CTEPEOMETPUN KAK
HayKHU U €€ pojib B Pa3BUTUU
COBPEMEHHBIX MHKCHEPHBIX U
KOMITBIOTEPHBIX TEXHOJIOT U

100

Hcropust pa3BUTHS CTEPEOMETPUN KaK
HayKU U €€ poJib B pa3BUTUHU
COBPEMEHHBIX MHKEHEPHBIX U
KOMITBIOTEPHBIX TEXHOJIOTUN

101

Hcropust pa3BUTHS CTEPEOMETPUN KAK
HAyKH U €€ pPOJIb B Pa3BUTUU
COBPEMEHHBIX NHKCHEPHBIX U
KOMITBIOTEPHBIX TEXHOJIOT U

102

HcTopus pa3BUTHS CTEPEOMETPUH KaK
HAyKH U e€ poJib B Pa3BUTHH
COBPEMEHHBIX MH)KEHEPHBIX U
KOMITBIOTEPHBIX T€XHOJIOTHid

OBUIEE KOJIMYECTBO YACOB I10
ITPOTPAMME

102







IPOBEPSIEMBIE TPEBOBAHUS K PE3YJIBbTATAM OCBOEHUS
OCHOBHOM OBPA3OBATEJBbHOM ITPOI'PAMMBI

10 KJIACC
Kon o
IIpoBepsiemMble npeMeTHbIE Pe3y1bTAaThl 0CBOEHNS] OCHOBHOI
NpoBepsIeMOro .
00pa3oBaTe/IbHOI MPOrpaMMbl CpeHero 001ero 00pa3oBaHus
pe3yiabTara
7 I'eomerpus
7.1 OmnepupoBaTh NOHATUSMHU: TOUKA, IPsIMasi, IIOCKOCTh
79 [IpuMeHATE aKCHOMBI CTEPEOMETPUN M CIEACTBUS M3 HUX IPU PELICHUH
' reOMETPUYECKUX 3324
73 OnepupoBaTh MOHATUSAMHU: MApPaUIENbHOCTh U IEPHEHIUKYJISIPHOCTH
' OPSIMBIX H TIIOCKOCTEH
74 KnaccudunupoBaTh B3aMMHOE paclojOXKeHHEe MPSIMBIX M MIOCKOCTEH B
' HPOCTPAHCTBE
OnepupoBaTh MOHSTUSIMU: JBYTPaHHBIA yroj, TpaHU ABYTPaHHOIO yria,
7.5 pedpo ABYrpaHHOIO YIJIa, JIMHEHHBIA yroJl IBYI'PaHHOrO yrja, I'pajlyCHast
Mepa ABYTPaHHOrO yria
76 OnepupoBaTh NOHSITHUSAMHU: MHOTOTPAHHUK, BBINYKJBIA M HEBBITYKJIIHA
' MHOTOI'paHHHUK, 3JIEMEHTHI MHOTOT'paHHUKA, IPABUIbHBI MHOTOI' PAHHHUK
77 Pacnio3HaBaTh OCHOBHBIE BHABl MHOIOI'DaHHUKOB (IMpaMuia, MpuU3Ma,
' IPSMOYT OJIbHBIN Napasuiesenunes, Kyo)
KnaccudunupoBath ~ MHOTOrpaHHUKH,  BbIOMpass ~ OCHOBaHHS  JJid
7.8 KJaccu KAy (BBITYKJIble U HEBBIMYKJIbI€ MHOTOTPAaHHHUKH, MTPAaBUIbHBIC
MHOTOTPaHHUKH, IPSIMbIE U HAKIIOHHBIE TTPU3MBI, TTapaJiIeNIeUIIEIbl)
7.9 OnepupoBaTh NOHATUSIMU: CEKYIas JIOCKOCTh, CEYEHNE MHOTOT PAHHUKOB
710 OOBACHATH MPUHILIMIIBI TTOCTPOEHUSI CEUEHH MHOTOI'PAaHHUKOB, UCIOJIB3YS
' METOJ CJIE0B
CtpouTh cedyeHUs MHOTOI'PAaHHUKOB METOJOM CIJIEJOB, BBIIOJIHATh
7.11 (BBIHOCHBIE) TJIOCKAE YEPTEKH M3 PHUCYHKOB MPOCTBHIX OOBEMHBIX (PHUTYD:
BU/I CBEPXY, COOKY, CHU3Y
Pemate 3amaun Ha HaxOXJACHHWE NEOMETPHYECKHX BEJIMYHH MO 0Opaslam
WM airopuTMaM, IPUMEHSSI W3BECTHbIE AHAIUTUYECKHE METOJbl IpU
7.12 pELIeHUH  CTAaHJAPTHBIX MAaTeMAaTHYECKUX 3aJady Ha  BbIUMUCIEHUE
paccTOSHUN MEXAy IBYyMs TOYKaMHU, OT TOYKHU A0 NPSAMOH, OT TOYKUIO
IJIOCKOCTH, MEXKly CKPEIUBAIOLIMMUCS NPSIMBIMU
Pemath 3asaum Ha HaxoXJAEHHE NEOMETPUUYECKMX BEJIWYMH MO 00paslam
713 WIA aNroOpuTMaM, NPUMEHSAS H3BECTHbIE AHAINTHYECKHME METOABI IpHU

pPELICHUM CTaHAAPTHBIX MAaTEMaTUYECKMX 3a7ad Ha BBIYMCICHUE YIJIOB
MEXAY CKPCIIUBAIOLMIMMUCSA HPSAMBIMH, MEXAY IPSMOM M IJIOCKOCTHIO,




MCXKAY IIIOCKOCTAMMU, IBYI'PaAHHBIX YIJIOB

Beraucaste 00bEMBI U TUIOMIAAN TOBEPXHOCTEH MHOTOIPAaHHHUKOB (TpU3Ma,

7.14 nupamMuja) ¢ MpUMEHEHHEM (OPMYJI, BBIYUCIATH COOTHOIICHHS MEXIY
TUIOMIAIIMU TIOBEPXHOCTEH, 00bEMaMu M0JOOHBIX MHOT OTPAHHHUKOB
715 OnepupoBaTth TOHSATHSAMHU: CHMMETPHS B TPOCTPAHCTBE, IIEHTP, OCh H
' MJIOCKOCTh CHMMETPHUH, IIEHTP, OCh U TIJIOCKOCTh CHMMETPHUH (PUTYPBI
W3Bnekats, mpeoOpa3oBeIBATh W HHTEPIPETHPOBATH WHGOPMAIUIO O
7.16 MPOCTPAHCTBEHHBIX TI'€OMETPHUECKUX (QHUTypax, TWPEIACTABICHHYIO Ha
YepTexax U pucCyHKax
[IpumenHsaTs TeomeTpuueckre (aKThl JIT PEHICHUS CTEPEOMETPUUYCCKUX
7.17 3aj1a4, MPEANOoJaramiuX HECKOJbKO IIaroB pELIeHHs, €CJIU YCIOBUS
MIpUMEHEHUS 3aJaHbl B IBHOU Qopme
718 [IpumensaTs mpocTeliiie MNporpaMMHBIE CpPEICTBA M BJIEKTPOHHO-
' KOMMYHUKAIIMOHHBIE CUCTEMBI IIPU PEIICHUH CTEPEOMETPUYECKHX 3a/1a4
719 [TpuBoaNTH TpHUMEpPhl MAaTEMAaTUYECKUX 3aKOHOMEPHOCTEH B MpPUPOIE U
' ’KU3HU, PACIIO3HABATh MPOSBIIEHUE 3aKOHOB I'€OMETPHH B HCKYCCTBE
[IpumeHsATs TONMy4YeHHBbIE 3HAHUS HA MPAKTUKE: aHAJU3UPOBATh PEasibHbBIC
CUTYallU¥ U TPUMEHSATh W3YYEHHBIE MOHATUS B MPOIECCE TIOUCKA PEIICHUS
MaTeMaTU4ecKu CHOPMYIUPOBAHHON MPOOIEMBI, MOJEINPOBATh pealibHbIC
7.20 CHUTyallUl Ha $3BIKE T'€OMETPHUU, HUCCIENOBATh IMOCTPOCHHBIE MOJEIH C
UCIOJB30BAHUEM T€OMETPUYECKUX MOHSATHI M TeopeM, ammapara anreopsl,
pemiatb ~ NpaKkTUYECKWe  3a/Jayd,  CBSI3aHHbIE C  HAXOXICHUEM
reOMETPUYECKUX BETUINH
11 KUIIACC
Kon .
IIpoBepsiemMble NMpeaMeTHbIE Pe3yJbTATHI 0CBOEHHS OCHOBHOM
NpoBepPsIeMOro .
o0pa3oBaTe/IbHOI MPOrpamMMbl CpeHero 001ero 00pa3oBaHus
pe3yiabTara
6 ['eomerpus
OnepupoBath MOHATUSAMU: UUIUHAPUYECKAs IMMOBEPXHOCTh, 00pa3yromme
6.1 UATUHAPUYECKON TMOBEPXHOCTH, UHWJIMHJIP, KOHWYECKAs IOBEPXHOCTH,
o0pa3yrole KOHUY eCKOI TOBEPXHOCTH, KOHYC, cheprueckas MoBEpXHOCTh
6.2 PacriosnaBaTh Tena BpamieHus (LIUIMHAP, KOHYC, cdepa U map)
6.3 OOBACHATH CIIOCOOBI MOTYYCHUS TEJ BpaLCHHS
6.4 KnaccudummpoBats B3auMHOE pacroioxkeHne chepbl U IITOCKOCTH
OnepupoBaTh MOHATUSIMU: IIIAPOBOM CETMEHT, OCHOBAaHUE CEIrMEHTa, BHICOTA
6.5 CerMeHTa, IIapOBOM CIOW, OCHOBAHHME IIAPOBOrO CJIOS, BHICOTA IIAPOBOIO
CJIOs1, IIAPOBOM CEKTOP
6.6 Beraucnsate 00bEMBI W TIOMAAM  TIOBEPXHOCTEH Tl  BpalleHwus,




reOMETPUYECKUX TEN C IPUMEHEeHUueM GopMyIl

6.7

OnepupoBaTh NOHATUSMHU: MHOTOTPAHHUK, BIIMCAaHHBIA B cdepy u
onucaHHBIA OKONO cdepsl, chepa, BOUCAHHAS B MHOTOI'PAaHHUK WM TEJIO
BpAILCHUS

6.8

BBIYucasiTh COOTHOMICHUSI MEXKTY TUTOMAASIMHU TTOBEPXHOCTEH U 00BbEMaMu
HOIOOHBIX TEN

6.9

N3o0paxath n3ydaemble (QUTYpbl OT PYKH U C MPHUMEHEHHEM ITPOCTBIX
YEepTEKHBIX NHCTPYMEHTOB

6.10

BeImonHATh  (BBIHOCHBIE) TJIOCKHE YEPTEeXKH U3 PHCYHKOB IPOCTHIX
00bEMHBIX (UTYp: BHJA CBEpXy, COOKY, CHH3Y; CTPOUTH CEUEHHUsS Tell
BpalleHUs

6.11

W3Bnekatp, HMHTEpHPETHPOBATh U IPEOOPa3OBbIBATH HHPOpPMALUIO O
IIPOCTPAHCTBEHHBIX TIE€OMETPUUECKUX (Urypax, IpPENCTaBICHHYIO Ha
YepTexkax U pUCyHKax

6.12

[Tpumensats reoMerpuueckue (akTbl JJIs PEIICHUS CTEPEOMETPUUECKHX
3a1a4, MPEANOJaralluX HECKOJIbKO IIAaroB pELICHHs, €CJIU YCIOBHS
MIPUMEHEHUS 3aJaHbl B IBHOU Qopme

6.13

OnepupoBaTh MOHATUEM: BEKTOP B IIPOCTPAHCTBE

6.14

BBIHOHHHTL ,[[CI‘;I CTBHUA CIOXCHHA BCKTOpOB, BBIYUTAHUA BCKTOpOB nu
YMHO)KGHI/ISI BCKTOpa Ha 4YucCIio, 06’I)$ICH$[TI), KaKuUMH CB OfICTBElMI/I OHHU
o0mamaroT

6.15

[IpuMeHATH MpaBUIIO NapaJlIENEnUIIea IIPU CI0KEHUNA BEKTOPOB

6.16

OHCpI/IPOBaTB MOHATHUAMU:. OCKAPTOBBI KOOPAHMHATBI B IPOCTPAHCTBE,
BCKTOpP, MOAYJIb BCKTOPA, PABECHCTBO BEKTOPOB, KOOPAUHATBI BEKTOPA, YI'OJI
MCXKIY BCKTOpaMH, CKaJLIPHOC IMPOU3BCIACHUC BCKTOPOB, KOJJIMHCAPHBIC U
KOMIIJIAaHAPHBIC BEKTOPLI

6.17

Haxonute cymMmy BEKTOPOB M HPOM3BEIECHUE BEKTOpa Ha YMCIO, YIOJl
MEXAY BEKTOPAMHM, CKAISIPHOE IPOU3BEICHHME, PACKIANbIBATH BEKTOP IIO
JBYM HEKOJUIMHEAPHBIM BEKTOpam

6.18

3aIlaBaTB IJIOCKOCTb YPAaBHCHHUECM B ﬂeKapTOBOﬁ CUCTCMC KOOpJHUHAT

6.19

Pemats HpOCTefIIHI/Ie TCOMETPUYCCKUE 3aJa4u Ha INPUMCHCHUC BCKTOPHO-
KOOpAWHATHOI'0O METOAa

6.20

Pematn 3aJa4u Ha JO0Ka3aTCIIbCTBO MAaTEMAaTH4YCCKHUX OTHOIIICHUN |
HaX0XACHUEC TI'COMCTPUYCCKUX BCIUMYHH IIO0 06pa3uaM HIIM aJITOpUTMaM,
IIPpUMCHAA HU3BCCTHBIC MCETOAbI Ipu pEeUICHUN CTaHAAaPTHBIX
MaAaTEMATHUYCCKUX 3a1a4

6.21

[IpumensaTs nmpocrelmme NporpaMMHBIE CpeICcTBA M AJIEKTPOHHO-
KOMMYHUKAI[UOHHBIE CUCTEMBI IIPU PELICHUH CTEPEOMETPUUECKUX 3a1a4

6.22

[IpuBomuTs HpUMEPH MaTEMAaTUYECKUX 3aKOHOMEPHOCTEH B INPUPOIE U
KU3HH, PACIO3HABATH MPOSIBICHNE 3aKOHOB T€OMETPUHU B HCKYCCTBE

6.23

IIpumeHsATs MONy4YeHHBIC 3HAHUS HAa IPAKTUKE: aHAJIU3UPOBATH PEAJIbHBIE




CUTyalMH U IPUMEHATh U3YyUYECHHBIE MOHATUSA B IIPOLIECCE NIOMCKA PELICHUS
MaTeMaTUYeCKu Cc(opMyIHpoBaHHON MPOOIEeMbl, MOJIEIUPOBATh pPeasibHbIE
CUTyallUM HA S3bIKE TI'€OMETPUHU, HCCIENAO0BATH IOCTPOCHHBIE MOJAEIH C
UCIOJb30BAaHUEM I'€OMETPUUYECKUX MOHSATUM M TEOpeM, almapara aiaredpsl,
pemarb ~ NpakTUYeCKWe  3aJadd,  CBS3aHHbIE C  HAxXOXICHUEM
reOMETPUYECKUX BEITUINH




ITPOBEPAEMBIE DJIEMEHTBI COAEPKAHUA

10 KJTIACC

Kon
7

IIpoBepsieMblii JJ1eMEHT COIEePKAHUS

I'eomerpus

7.1

OcHoBHbIE TOHATHS cTepeoMeTpun. Touka, mOpsiMasi, MJIOCKOCTb, NPOCTPAHCTBO.
ITonATHE 00 AKCHOMATHUECKOM ITOCTPOEHUH CTEPEOMETPHH: aKCHOMBI CTEPEOMETPUH U
CIIEZICTBUS U3 HUX

7.2

B3aumHoe pacrnosoxeHue nIpsaMbIX B IPOCTPAHCTBE: IEPECEKAIOIUEcs, TapaljielIbHbIe
U CKpCHIMBArOmuecs MnpsAMbIC. HapaJIJICJIBHOCTB NpsMBIX U IJIOCKOCTEN B
IIPOCTPAHCTBE: IApajlIelbHbIE MPSMble B IPOCTPAHCTBE, MAPAJLIEIBHOCTE TPEX
NpAMBIX, MIapalICIIbHOCTD HpHMOﬁ A IUIOCKOCTH. YTJBIC COHAaITPpaBJICHHBIMU
CTOpPOHAMH, YTOJ MEXAY NPAMBIMH B NPOCTpaHCTBE. llapajienpHOCTh IIIOCKOCTEH:
NapajuiebHbIe IIJIOCKOCTH, CBOMCTBAa IApaluUIeNIbHBIX IUIOCKOCTed. [Ipocreimme
[IPOCTPAHCTBEHHbIE (UIypbl Ha IJIOCKOCTH: TETpa’ap, KyO, Mapajuienenumnen,
MMOCTPOCHUE CEUEHUI

7.3

[lepneHauKyISIpHOCT, OPSAMONM M TJIOCKOCTH: MEPIEHIUKYJISpPHbIE NpsSMbIE B
IIPOCTPAHCTBE, MpsAMbIE NMapaJlJIeNibHbIe U NEePHEHAUKYISIPHbIE K IJIOCKOCTH, MPU3HAK
MEPHEHANKYJSIPHOCTH MPSIMOM U IJIOCKOCTH, T€OpPEMa O NPSIMOM MEPHEHINKYISPHON
IJIOCKOCTU. YTJIBI B POCTPAHCTBE: YTOJ MEXAY MPSIMON U IUIOCKOCTBIO, IBYTPAaHHBIN
YTOJI, JINHEWHBIN YroJl ABYIPAHHOrO yria. [lepnesauKkyiisip 1 HaKJIOHHbBIE: PACCTOSIHUE
OT TOYKH JI0 TIIIOCKOCTH, PACCTOSTHUE OT MPSIMOM 1O TIOCKOCTH, TPOCKIUs (PUTYpHI Ha
MJI0CKOCTh. [leprneHaAnKyasspHOCTh MIOCKOCTEW: MPU3HAK MEPHEHIUKYISIPHOCTH JABYX
Iockocrer. TeopemMa o TpEX MepneHINKyIIpax

7.4

IlonsiTie MHOrOrpaHHUKA, OCHOBHBIE 3JJIEMEHTBl MHOIOTPaHHUKA, BBIINYKIBIE U
HEBBIIYKJIbIE MHOIOTPDAaHHMKHM, pPa3BEPTKa MHOrorpaHHuka. lIpusma: n-yrosbHas
pu3Ma, I'paHd U OCHOBAHMS NPU3MBI, NpsMas U HaKJIOHHas NpU3Mbl, OOKOBas U
IIOJIHAsA TIOBEPXHOCTD NMpU3MblL. [lapamnenenunen, npsMOyroybHbBIN M1apalIeIeIUIe] 1
ero cpoicrtBa. Ilupamuna: n-yrospHas nupaMuja, TpaHd U OCHOBAHUE IHMPAMUJIBI,
OoKoBasi M TOJHAas MOBEPXHOCTb IMHUPAMMJbI, MPaBWIbHAS W yCEUEHHas MUpaMUAA.
OyeMeHTbl Npu3Mbl M nupaMuibl. [IpaBWIbHBIE MHOTOIpDaHHHMKHU: IIOHSATHE
IIPaBUJIBHOIO MHOTOIpAaHHMKA, IIPaBWIbHAS MpU3Ma W IpaBHJIbHAs IHPAMHUJA,
[IpaBUJIbHAs TPEYroJibHAas MUpaMUAa U NMPaBUIbHBIA TeTpasap, kyO. [Ipeacrasienue o
IIPaBUJIBHBIX MHOIOTPAaHHUKAaX: OKTa’Ap, JoJaeKa’ap u ukocasapyrue CedeHuns
IIPU3MBI U ITHPAMMU B

7.5

CuMMeTpusi B IPOCTPAHCTBE: CUMMETPUSI OTHOCUTENIBHO TOYKH, MPSMOM, MJIOCKOCTH.
OJeMeHTbl  CUMMETpUM B  INHpaMuJax, IapaulesIeUNenax,  MPaBHWIBHBIX
MHOTOI'paHHHUKaX

7.6

BbruncneHne »1€MEHTOB MHOIOIpaHHUKOB: péOpa, auaroHanu, yrisl. [lnomansb
OOKOBOM MMOBEPXHOCTHU U MOJHON OBEPXHOCTH MPAMOI NMPU3MBI, IJIOIAAb OCHOBAHUM,




TeopeMa 0 OOKOBOI MOBEPXHOCTH NPsAMOI npu3Mbl. [liomans 60KOBOH MOBEPXHOCTH U
MOBEPXHOCTH TPABWJIBHOW MHUPAMUIBI, TEOpeMa O IUIOIMAAN YCCUYEHHOH MUpPaMUIbI.
[Tonsarue 06 o0bEMe. OOBEM MUPaMUIbI, TPU3MBI

1.7

[TomoOHbIe Tena B npocTpaHcTBe. COOTHOMICHUS MEXIY ILUIOIIAISIMUA TTOBEPXHOCTEH,
00bEMaMy NOLO0OHBIX TET

11 KVIACC

Kon
6

IIpoBepsieMbIi 3JIEMEHT COIePKAHUS

I'eomerpus

6.1

Hununaapuueckas MOBEPXHOCTh, 00pa3ylOlUe HUINHAPUIECKON MOBEPXHOCTH, OCh
WINHAPUYECKOH mnoBepxHOcTH. LlunmuHzap: ocHoBaHus W OOKOBas MOBEPXHOCTb,
o0pa3yromas u 0Ch, IJIOMIAIb OOKOBOM M MOJHOM MOBEPXHOCTH

6.2

Konnueckast moBepxHOCTh, 00pa3yrone KOHNIeCKON MOBEPXHOCTH, OCh M BEpIIMHA
KOHMYECKON mnoBepxHocTH. KoHyc: ocHOBaHHMe M BepIIMHA, 0Opasyromas U OcCh,
ion@aab OOKOBOW WM TIOJHOH IMOBEPXHOCTH. Y CEUEHHBIM KOHYC: oOpasyrlnue H
BBICOTA, OCHOBAHHSI U OOKOBAsi TOBEPXHOCTh

6.3

Cdepa u map: ueHrp, paguyc, Auamerp, MIOIMa s NOBEpXHOCTH cdepbl. Bzaumuoe
pacronoxenue chepbl M IMIOCKOCTH, KacaTelbHas IJIOCKOCTh K cdepe, IUIOoIaah

cdepbl

6.4

N300pakeHne Ten BpaleHus Ha TJIOCKOCTH. Pa3BEpTka nuimMHIpa u KOHyca

6.5

KoMOuHanuu ten BpamieHusi 1 MHOTOIpaHHUKOB. MHOTOrpaHHUK, O CAaHHBIM OKOJIO
cdepsl, chepa, BircaHHAss B MHOTOTPaHHUK, HITH TEIIO BPAIICHUS

6.6

[TorsiTie 060 o0BéMe. OcHOBHBIE cBoiicTBa 00bEMOB Ten. Teopema 00 00bEMeE
IPSIMOYTOJIFHOTO TTapaJulelienuIieia u ciiecTBUs u3 He€. O0bEM IMIMHIpA, KOHYCA.
O0bEM mapa u riomaab chepsl

6.7

[TomoOHEIe Tena B mpocTpaHcTBe. COOTHOMICHUS MEXKY IUIOIAISIMI TOBEPXHOCTEH,
00BéMaMM MTOTOOHBIX TEN

6.8

Ceuennst nunuHApa (MapajuieNbHO M TEPIEHAMKYISIPHO OCH), CEYeHHs KOHyca
(mapannenbHOe OCHOBAHUIO U MPOXOIAIIEE Yepe3 BEPIINHY), CEUSHHS 1apa

6.9

Bektop Ha nmockoctd M B mpocTpaHcTBe. ClIOKEHME M BBIYUTAHUE BEKTOPOB.
YMHOXKEHHE BEKTOpa Ha 4Mcio. PaziioxkeHne BeKTopa Mo TPEM HEKOMILIAHAPHBIM
BekTopaM. IIpasuno napamenenunena. Penienne 3anad, CBA3aHHBIX C IPUMEHEHUEM
IIpaBUJI JE€UCTBUM C BEKTOpaMHU

6.10

[IpssmoyronbHas cucremMa KOOpAMHAT B mpocTpaHcTBe. KoopauHAThl BEKTOpA.
[TpocTeiimme 3amaym B KOOpAMHATax. Yroil Mexay Bekropamu. CxaispHoe
IPOU3BEJCHUE BEKTOPOB. BhIUMCIEHUE YIiOoB MEXAY MPSIMBIMU U IIJIOCKOCTSIMH.
KoopnrnHaTHO-BEKTOPHBIA METOJ] IPU PELIEHNH TeOMETPHUUECKUX 3a7a4




IPOBEPSIEMBIE HA EI'D 11O MATEMATHUKE TPEBOBAHUS K
PE3VJIbTATAM OCBOEHHUSI OCHOBHOM OBPA3OBATEJBHOMN
ITPOT'PAMMBI CPEJJHET'O OBIIEI'O OBPA30OBAHUS

Kon IIpoBepsieMble TPeOOBAHUSA K NPEAMETHBIM Pe3y1bTaTaM 0CBOCHHS
NpoBepsieMoro OCHOBHOM 00pa3oBaTe/IbHOM NPOrpaMMBbI CpPeHero o01ero
TpedoBaHus oOpa3zoBaHus

Bnanenne MeTtomamMu J0Ka3aTENbCTB, aJIrOPUTMAMHM pPELICHUS 3a1ay;
yMeHue QGOpMyIHMpOBaTh M ONEPUPOBATh TOHATUSAMH: OIpeeleHue,
akcuoma, TeopeMa, CJEACTBHE, CBOWMCTBO, MPHU3HAK, J10KAa3aTeIbCTBO,
paBHOCUIIbHBIE (POPMYIUPOBKH; MPUMEHITh UX; YMEHHE (OPMYIMPOBATH
o0paTHOE U MPOTHBOIOIOXHOE YTBEp)KIEHHE, MPUBOIUTH MPUMEPHI U
KOHTPIPUMEpBI, HKCIOJb30BaTh METOJl MaTeMaTUYECKOW WHAYKILHUU;
IMPOBOJAUTH AOKA3aTCJIbHBIC PACCYXXACHUA IMPU PCUHICHUU 3a/lad, OLICHUBATH
1 JOTMYECKYK0 IPAaBWIBHOCTb  PACCYXACHUH; YMEHHE  OIEpUpPOBaATh
IMOHATUAMU: MHOXKCCTBO, MOAMHOXCCTBO, OIICpallMd HaJd MHOXKECTBAMU,
YMCHUC HUCIIOJIb30BAaTh TCOpeTHKO—MHO)KeCTBeHHbIﬁ ariIapar IS
OIMHMCaHus pCaJbHBIX ITPOLECCOB U SIBJICHUU U Ipu pCHICHHUU 3a1a4, B TOM
YUCIe U3 JPYTUX YYeOHBIX MPEIMETOB; YMEHHUE ONEpUPOBATh MOHITHIMHU:
rpad, cBs3HBIN T'pad, AEPEeBO, UK, rpad HaA MIIOCKOCTH; YMEHHUE 33/1aBaTh
1 OIMUChIBATH rpaq)m Pas3IMIYHbIMU CHOCOGaMI/I; HCIIOJIb30BAaTh l"pa(i)I)I Ipn

PCUICHUHU 3a1a4

YMeHue ornepupoBaTh MOHSATHAMH: HATypajbHOE YHCIIO, LEJN0E YHCIIO,
CTEIEHb C LIEJbIM MTOoKa3aTelieM, KOPEeHb HATyPalbHOM CTENEHH, CTEIEHD C
palMOHATIBHBIM ITOKA3aTeNIeM, CTENEeHb C JACHCTBUTEIBHBIM IOKa3aTeleM,
gorapuM dYHMClIa, CHHYC, KOCHHYC W TaHTCHC MPOHU3BOJILHOTO YHCIIA,
OCTaTOK MO MOJIYJIO, PAalMOHAIFHOE YHWCIO, HMPPALUOHAIBHOE YHUCIIO,
MHO)KECTBA HATypaJbHBIX, MEJbIX, PALUOHAIBHBIX, JCHCTBUTEIbHBIX
2 YuCesl; YMEHHUE UCIOIb30BaTh MPU3HAKU JAEIMMOCTH, HAMMEHbBIINI OOIIHi
JENMTENIb ¥ HaWMEHbIee oOImee KpaTHoe, aiaropuT™M EBkiawma mpu
PCHICHUM 3aJad, 3HAKOMCTBO C PAa3/IMYHbBIMH IMO3UIIUOHHBIMU CHUCTEMaMH
CUHCJICHUA;, YMCHHEC BBIIIOJHATL BBIYUCIICHUC 3HAYCHUN U HpeO6p330BaHI/I$I
BBIPOKEHUN CO CTEMEHsIMH W JiorapudmMamu, mpeodpa3oBaHUsl JPOOHO-
pPallMOHAJIBHBIX ~ BBIPAXXEHUN; yYMEHUE  ONEPUPOBATH  MOHATHUIMM:

oCJI€aA0BaTCIbHOCTD, apI/I(i)MeTI/I‘-IeCKaSI nmporpeccusd, TreoMEeTpUICCKas




nporpeccusi, OECKOHEUYHO YOBIBAIOIIAsi TEOMETPUYECKas MPOrpeccus;
YMEHHE 3a/1aBaTh I1OCIIEIOBATEIBHOCTH, B TOM YHUCIE C MOMOUIbIO
PEKYPPEHTHBIX (GOPMYJ; YMEHUE ONMEPUPOBATH MOHSATUSIMU: KOMIIJIEKCHOE
YUCJI0, CONPSDKEHHBIE KOMIJIEKCHBIE 4YHCJa, MOAYJIb M apryMEHT
KOMIUIGKCHOTO  4YHcia, (opmMa  3amdcd  KOMIUIEKCHBIX — YHCEN
(reomeTpuueckasi, TPUTOHOMETpPHYECKass H ajreOpaudveckas); YMETb
MPOU3BOAUTh apU(PMETUUECKUE JICHCTBUS C KOMIUICGKCHBIMUA YHCJIAMH,
MPUBOJUTH MPUMEPHI UCIIOIb30BAaHUSI KOMITJIEKCHBIX YHCEJ; OMEpPUPOBAThH
MOHATUAMM:  MaTpuma 2X2 u  3%3, onpeaenuTenb  MaTPHUIbI,

FeOMeTpI/I‘-ICCKI/Iﬁ CMBICJT OTPCACIIUTEIIA

YMeHHe OIepupoBaTh IOHATHSAMU: PALMOHAIBHBIEC, HWPPALMOHAJIBHBIE,
MoKa3aTeNbHbIE, CTENEeHHbIe, Jorapu(@MuuecKkue, TPUTOHOMETPHUECKHE
YpaBHEHHUS M HEPABEHCTBA, WX CHUCTEMbI; YMEHHE ONEPUPOBATH
MOHATHSIMHU: TOXAECTBO, TOXKJIECTBEHHOE IpeoOpa3oBaHue, ypaBHEHHE,
HEPaBEHCTBO, CHCTEMa YyPABHEHHI W HEPABEHCTB, PaBHOCHJIbHOCTH
YPaBHEHHM, HEPABEHCTB MW CUCTEM; YMEHUE pelaTb YpaBHEHUS,
HEPAaBEHCTBA M CHUCTEMbI C IOMOLIBIO pa3JIMYHBIX IMPUEMOB; peLIaTh
YpPaBHEHHUs, HEPABEHCTBA M CUCTEMBI C MApaMETpOM; NPUMEHATh
YpaBHEHHUS, HEPABEHCTBA, MX CHUCTEMBI IJISi PEIICHUS MaTeMaTHYECKHX

3a/1a4 U 3aJ1a4 U3 pa3IMyHbIX 001acTell HAyKH U peaibHOM KU3HU

YMeHnue omnepupoBaTh IMOHATHAMHU: (QYHKIMSA, UYETHOCTh (DYHKIUH,
NepUOUYHOCTh (PYHKUHH, OrPaHUYEHHOCTb (YHKIIMH, MOHOTOHHOCTHh
byHkuMH, SKCTpeMyM (GYHKIUHU, HauOojblllee U HaUMEHbIlee 3HauYeHUs
(GYHKIMM Ha MPOMEXKYTKE, HelpepblBHAs (DYHKIHUSA, aCUMITOTHI I'paduka
(GyHKUMH, TIepBas U BTOpas MPOU3BOAHASA (PYHKLUHU, T€OMETPUUYECKUN U
¢u3nyeckuii CMBICT TIPOU3BOJHOH, IEpBOOOpa3Has, ONpeneaEéHHbIN
UHTErpajl; yMEHME HAaXOIUTh AaCUMOTOTHI Ipaduka (YHKUMM;, yMEHUE
BBIUUCIIATh ~ MPOU3BOJHBIE  CyMMBbI, IIPOM3BEIEHHUS, YaCTHOIO U
KOMITO3UIIMM (YHKLUH, HAXOOUTh YpPaBHEHUE KacaTeNbHOM K Trpaduky
(GYHKIIMM;, yMEHHE HAXOAWUTh IPOU3BOAHBIC 3IIEMEHTAPHBIX (YHKLUH;
YMEHHME HCIHOJb30BaTh IPOM3BOJHYIO JUIS MCCIEAOBaHUS (YHKIUH,
HaxXOAWTh HauOONbIIME M HaUMEHbIIME 3HaueHWs (yHKUUN; CTPOUTH
rpaukyl MHOTOWIEHOB C MCIIOJb30BAaHUEM armapaTa MaTeMaTHYecKOro
aHalIM3a; IPUMEHATh MPOU3BOJHYIO Ul HAXOXKIEHUS HaWIy4dIlero
pelIeHus] B NPUKIAIHBIX, B TOM YHCIE COLMAIbHO-3KOHOMHUYECKHX H

du3nYecKrX 3a/adax; HAXOMUTh TUIOMAAH U 00BbEMBI (DUTYP C TTOMOIIBIO




HWHTCIrpaia; MNPUBOAUTHL IMPUMEPBI MATCMATUYCCKOro0 MOACIHMPOBAHUA C

HOMOIIIBIO U (hdepeHInaIbHBIX ypaBHEHUH

YMeHue ornepupoBaTh MOHATHAMU: rpaduk GyHKIUU, oOpaTHas QyHKIHS,
KOMNO3ULIMS (DYHKUMH, JTuHeHHas QYHKUMs, KBaJIpaTU4yHas (QYHKIMS,
pannoHanbHAs (QYHKIMS, CTENeHHas (YHKIUS, TPHUTOHOMETPHUYECKHE
¢yHkuuH, oOpaTHBIE TPUTOHOMETpUUYECKHE (DYHKIMH, MOKa3aTeslbHas U
ngorapumudeckas (QYHKIUH, YMEHHE CTPOMTh TpaduKd HM3YyUYEHHBIX
(GyHKIMI,  BBINONHATH  NpeoOpa3oBaHus  rpaduKoB  (QyHKIHIA,
UCTIONIb30BaTh I'pauky A7 M3Y4YeHHs MPOIECCOB W 3aBUCHUMOCTEH, TpU
pelIeHnH 3a/ad U3 JPYr'uX y4eOHBbIX NpEeIMEeTOB M 3a7au U3 peabHOH
KHU3HHM;, BBIpaXaTb (OpPMyJIaMH 3aBUCUMOCTH MEXIYy BeJIMYHHAMU,
UCIIOJIb30BaTh CBOMCTBA M rpadukn (QyHKUMHA AT pelleHUs ypaBHEHHUH,
HEpaBEHCTB W 33Jad C NapaMeTpamu; H300pakaTh Ha KOOPIMHATHOMN

IJIOCKOCTH MHOKECTBA PEILICHUN YPABHEHUM, HEPABEHCTB U UX CHCTEM

YMeHue pemats TEKCTOBBIE 3aJaud Pa3HbIX TUIOB (B TOM YMCIE Ha
HPOLIEHTHI, JOJIM U YacTH, Ha JBM)KEHHUE, paboTy, CTOUMOCTh TOBapoOB U
yCIIyT, HAJOrH, 3a7auid U3 00JacTU YHpaBJICHUS JUYHBIMU U CEMEHHBIMU
¢uHaHCAaMM); COCTaBIATh BBIPAKEHUS, ypaBHEHHsS, HEPaBEHCTBA U HUX
CHUCTEMBI II0 YCIOBHUIO 3aJ]a4yH, HMCCIECI0BAaTb IIOJIYYEHHOE DEIICHUE WU
OLICHMBATh IPaBIONONO0OHOCTh pE3YyNbTAaTOB; YMEHHE MOJAEIMPOBAThH
pealbHbIE CHUTYallUM Ha S3bIKE MaTEMaTHKU; COCTABIIATH BbIPaKEHUS,
YpaBHEHMSI, HEPABEHCTBA M UX CUCTEMBI 110 YCIOBHIO 3a1a4M, UCCIEN0BATh
MOCTPOEHHBIE  MOJENUM C  HCIONb30BAHMEM  afmapara  airedpsl,

MHTEPIPETUPOBATH MOJIYUECHHBIH pe3ynbTaT

YMeHue onepupoBaTh MOHATUSMM: CpelHee aphu(pMeTHdyeckoe, MeAUaHa,
HauOoJbIlllee U HAaUMEHbIIee 3HAYCHUS, pa3Max, JUCIEPCHs, CTaHIapTHOE
OTKJIOHEHHE 4YMCJIOBOIO0 Habopa; yMEHHE HU3BJIEKaThb, UHTEPIPETUPOBATH
uH(pOpMAIHIO, IPEICTABICHHYIO B Ta0/MILIax, Ha Juarpammax, rpagukax,
OTPaKaIOIYI0 CBOMCTBA PEAJIbHBIX MPOLIECCOB U SBJIEHHI; MPEICTaBIATh
uHQOpMaIMI0O C TOMOIIBI0 TAaOAMI] W  JUarpaMm; HMCCIEIOBaTh
CTaTUCTUYECKHUE JaHHBIE, B TOM 4YHCIE C NPUMEHEHHEM TIpapuuecKux
METOJIOB U 3JIEKTPOHHBIX CPEICTB; I'paQUUeCcKH UCCIEA0BATh COBMECTHBIC

HaAOJII0IEHHsI C TOMOLIbIO AUAarpaMM pacceuBaHUs U TMHEWHOU perpeccun

YMeHue omnepupoBaTh IOHATUAMM: CIy4YaWHBIA ONBIT M CllydalHOE

COOBITHE, BEPOATHOCTb CIy4alHOTO COOBITUS; YMEHHME BBIYUCIATH




BEPOSTHOCTh C MCIIOJb30BAaHUEM TIpaUUECKUX METON0B; IPUMEHAThH
GopMyIbl CIOKEHHS M YMHOXEHHS BEpPOATHOCTEH, (QopMyJy IMOJHON
BEpOsATHOCTU, Qopmyiy bepHymin, koMOuHATOpHBIE (AKThl U (OPMYJIBL;
OLICHMBATh BEPOATHOCTH peaJbHBIX COOBITUH; YyMEHHE OIEepUpOBaTh
NOHATUSAMU: CllydyaliHas BEJIWYMHA, pACIpEAEIEeHUE BEPOSITHOCTEM,
MaTEMaTUYECKOE OKUIAHUE, IUCIEPCHs U CTAaHIAPTHOE OTKIOHEHUE
cliyyalHOM  BeNWYMHBL, (QYHKIUU  paclpelneieHus U  IJIOTHOCTU
PaBHOMEPHOI0, OKa3aTEJIbHOTO ¥ HOPMAJIBHOI'O paclpee/eHuii; yMeHne
UCIOJIb30BaTh CBOWCTBA M3YUYECHHBIX paCIpelesIeHUui I pelieHHs 3aa4;
3HAKOMCTBO C MOHSTHUSIMU: 3aKOH OOJIBIIMX YHUCEN, METO/bI BEIOOPOUHBIX
UCCIIEZIOBAaHUN; yMEHME MPUBOAUTH IPUMEPHl TMPOSBICHHUS 3aKOHA
OONBIIMX 4YMCEN B HPUPOIHBIX M OOILIECTBEHHBIX SBJICHUSX; YMEHUE
OIlepUPOBaTh MOHATHAMU: COYETaHHE, NEPECTAaHOBKA, YUCIO COYETaHW,
YHUCIO  IepecTaHoBOK; OuHOM  HblOTOHA;  yMeHHE  IPUMEHSThH
KOMOMHATOpHbIE (DAKTBI M PACCYXKJEHUS AJSI PELIeHUs 3aay; OLlCHUBAThH
BEPOSITHOCTU PEAIbHBIX COOBITUN; COCTABJISATH BEPOATHOCTHYIO MOJEINb U

MHTEPIPETUPOBATH MOJYYECHHBIN PE3yIbTAT

YMmenune OIICpHUPOBATDH IIOHATHUAMMU: TOYKa, npsamasd, ITJIOCKOCTbD,
IIPOCTPAHCTBO, OTPE30K, Jy4, BEJIMUNHA YIJIa, IUIOCKUI yroi, AByrpaHHbIN
YTOJI, TPEXTPAHHBIM YTOJI, CKPEIUBAIOIIMECA MPSIMbIE, MAPAJIETbHOCTD U
MEPINICHAUKYIPHOCTDL IPAMBIX H HHOCKOCTeﬁ, yrojix MCExay IpsAMbIMU,
YIOoJl MEXKIYy TMpsIMOA M IUIOCKOCTBIO, YIrOJI MEXKAY IUIOCKOCTSIMH,
pacCToOdIHUC OT TOYKH OO IIJIOCKOCTHU, PACCTOSAHHUC MCKAY IMPSIMBIMU,
pacCToOdHUC MCKAY IIJIOCKOCTAMH, YMCHHUEC HCIIOJIB30BATh IPU PCHICHHUUN
3a7jad U3y4yeHHble (DAKThl U TEOPEMbl IIAHUMETPUHU; YMEHHUE OL|€HUBATh
pa3smMepbl OOBEKTOB OKPYXKAIOIIEro MHUpPA; CTPOUTh MaTeMaTHUECKHe
MOJENN C IOMOIIBIO TI'E€OMETPUUYECKUX IOHATHM M BEJIMYUH, pellaTh

CBA3aHHBIC C HUMH MPAKTUYCCKUEC 3aJauU
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YMeHue ornepupoBaTh MOHATUSAMHU: IUIOMAAL (GUTypbl, 00bEM (UTYDHI,
MHOT'OTPaHHUK, MPaBWIbHBIH MHOTOIPAHHHUK, CCUCHHE MHOTOIPaHHHUKA,
KyO, mapajuleNienuie], Npu3Ma, nupaMmuaa, (GUrypa ¥ IOBEPXHOCTh
BpalleHus, NWIMHIP, KOHYC, map, cdepa, miomanab cdepsl, MIIONIAIb
MOBEPXHOCTH THUPAMHUJBI, TPH3MBI, KOHyCa, MHJIMHIApPA, O0BEM KyoOa,
OPSMOYTOIIFHOTO TapajulefienuIena, HTUPaMUIbl, TPHU3MBL, WIHHIPA,
KOHyCa, IIapa, pa3BépTKa MOBEPXHOCTH, CEUCHHUs KOHyCa WM MHIHHIPA,

napauiCJibHbl€ OCHU HWJIM OCHOBAaHHIO, CCUCHHUC Iapa, IJIOCKOCTD,




Kacaromasicst cdepbl, LWIMHApPA, KOHYCa; YMEHUE CTPOUTb CEYeHHEe
MHOTOTpaHHUKA, M300pa)kaTh MHOTOIPAHHHUKH, (UTYpPbl M TOBEPXHOCTH
BpAILEHUS], UX CEUYECHHS, B TOM YHUCJIE€ C TOMOIIBIO AJIEKTPOHHBIX CPEICTB;
YMEHHE TPUMEHSATh CBOHCTBA T'€OMETPUYECKHX (UTYDP, CAMOCTOSITENHHO
bopMynHpOBaTH OMpeNeNeHNUs U3yIaeMbIX (QUTYpP, BBIABUTATh THIIOTE3BI O
CBOWCTBaX W MpH3HAKaX T'€OMETPHYECKUX (UTYp, OOOCHOBHIBATH WIIH
OMpOBEpPratb HMX; YMEHUWE TPOBOJIUTH Kiaccupukanu QuUryp mo
pasIUYHBIM TPU3HAKAM, BBITOJIHATh HEOOXOAMMBIC JIOMOJHHUTEIILHBIC

MTOCTPOCHUS
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YMeHue omnepupoBaTh MOHSTUSMH: JBUKEHHE B  IPOCTPAHCTBE,
napasuieJbHBI TEePEeHOC, CUMMETpUs Ha IUIOCKOCTH M B IMPOCTPAHCTBE,
MOBOPOT, TpeoOpa3oBaHWe TMOAO00UsS, TOA00HBIE (UTYpHI; yMEHHE
pacro3HaBaTh pPaBHBIC W MOJOOHBIE (HUTYyphl, B TOM YHCIIE B IPUPOJE,
UCKYCCTBE, apXUTEKTYPE; UCIOJIb30BATh T€OMETPUICCKIE OTHOIICHUS TTPU
peIIeHUH 3a7a4;, HAaXOAWTh TEOMETPUYCCKHE BEIWYUHBI (JTMHA, YTOJ,
IUIOMIAb, 00BEM) IPH PEIICHUU 3aJad U3 IPYTUX y4eOHBIX MPEIMETOB U
U3 pEaNbHOW >KU3HU; YMEHHE BBIYHCIATH TEOMETPHUECKHE BEIUYMHBI
(nmunHa, yroiy, miowm@Ab, 00bEM, IUIOMIAAb MOBEPXHOCTU), HCIIOJIB3YS
U3yYeHHbIC (OPMYJIBI U METOJBI, B TOM YHCJC: IUIOMAh ITOBEPXHOCTH
MUPaMHIBI, TPU3MBI, KOHYyCa, IWIMHIPA, TJIomanb chepbl; 00bEM Kyoa,
IPSMOYTOJIBHOTO  Tapajule/ienuIea, TUPAMUAbI, TPU3MBI, [THJIHHIPA,

KOHYcCa, [IIapa; yMEHHEe HaXOAUTh OTHOLIEHUE 00BEMOB MOJOOHBIX (GUTYD
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YMenue OMNCpHUPOBATL IOHATHAMU: MPAMOYI'OJIbHAsA CUCTCMaAa KOOPIAWHAT,
BCKTOp, KOOpAWHATBI TOYKH, KOOpAMWHATBHI BCEKTOpA, CyMMa BCKTOPOB,
IMPOU3BCACHUEC BCKTOpPAa Ha YHCIIO, PA3JIOKCHUE BCKTOpa IO 6a3I/IC}’,
CKaJIApHOC MPOU3BCACHUEC, BCKTOPHOC IIPOU3BCACHUC, YIoJl MCKIAY
BCKTOpaMH; YMCHHC HCII0JIB30BATh BGKTOpHBIﬁ u KOOpHHHaTHBIﬁ MECTOL

JJi peIICHUA TCOMCTPHUYCCKU X 3aaad M 3a1a4 Jpyrux y‘le6HBIX npeamMETOB
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YMenue BoIOUpaTh MOAXOIAIINN METOA JJIsl PEIICHHS 3a/1aui; TOHUMaHUE
3HAYUMOCTH MAaTeMaTUKH B H3YyYEHHH MPUPOAHBIX U OOLIECTBEHHBIX
IPOIIECCOB M SBJICHUI; yMEHUE paClO3HAaBaTh IPOSIBICHUE 3aKOHOB
MaTeMAaTUKH B UCKYCCTBE, yMEHHE MPUBOIUTH MPUMEPHI MAaTEMAaTHIECKUX

OTKPBITUH POCCUHCKOW U MUPOBOM MaTEMaTH4YECKOM HAyKU




HNEPEYEHD DJIEMEHTOB COAEPKAHUS, IIPOBEPAEMBbIX HA ETID

IHO MATEMATHKE
Kon IIpoBepsieMblii 3JIEMEHT COAEPKAHUSA
1 Uucna v BEIYMCIEHUS
1.1 Hatypanbnble u nensle uncia. [IpusHaku 1e1MMOCTH LENbIX YHCEel
12 Panmonanbuble  uncna. OOBIKHOBEHHBIE U JECATUYHBIE APOOH, MPOLIEHTHI,
. OeCcKOHEUHbIE TepHOIUIECKIE TPOOHU
13 ApudmeTnueckuil KOpeHb HATypaJbHOU cTerneHu. J[eficTBus ¢ apupMeTHUIeCKUMU
' KOpHSIMU HaTypaJIbHON CTENEHU
14 Crernienb ¢ nensiM nokasarenem. CTeneHb ¢ palmoOHAIbHBIM NToKa3aTeneM. CBoiicTBa
. CTEIlEHU
L5 CuHyC, KOCHMHYC M TaHIE€HC YHCJIOBOIO aprymMeHTa. ApPKCHUHYC, apKKOCHHYC,
' apKTAHI'€HC Y CIOBOI 0 apryMeHTa
1.6 Jlorapudwm uncna. JleciTHUHbIE U HATYpPATbHBIE TOTapH(PMBbI
HelictButenpHble unchna. Apudmernueckue omnepanud C  JICHCTBUTEIHHBIMU
1.7 gyuciaamu. [1puGnuxEHHbIE BRIYUCIECHNUS, TPaBUila OKPYTJICHHs], TPUKUAKA U OLlEHKa
pe3yJibTaTa BHIYMCIEHUI
1.8 [TpeoOpazoBaHue BeIpakeHU
1.9 Komrmnekchbie uncna
2 VpaBHEHHS U HEPaBCHCTBA
2.1 Lenbie u ApoOHO-pallMOHANILHBIE YPAaBHEHUS
2.2 HppanynoHnanbHble ypaBHEHUSA
23 TpuroHomerpuyeckue ypaBHeHUs
2.4 [Toka3zaTenbHble U JorapudmMuyecKkrue ypaBHEHHUS
2.5 [enbie u poOHO-paIMOHANEHBIE HEPABEHCTBA
2.6 WppanuonanbHble HEPaBEHCTBA
2.7 [TokazatenbHbIC U JTOrapu(PMUIECKHIE HEPABEHCTBA
2.8 TpuroHomerpudeckre HEpaBEeHCTBA
2.9 CucreMbl 1 COBOKYITHOCTH YPaBHEHUIN U HEPABEHCTB
2.10 VYpaBHEHUS, HEPABEHCTBA U CUCTEMBI C TapaMeTpaMu
2.11 Martpuna cucreMbl JIMHEHHBIX YpaBHEHUH. OTNpenenuTens MaTpHULIbL
3 OyHKIUU U TpapUKu




@ynkuus, crnocodbl 3agaHus ¢yHkuuu. I'paduk ¢yHkuuu. BzaumHO oOpaTHbIE

> ¢bynkuuu. YétHplie u HeuéTHbIe PyHKIMU. [lepuonnyeckue GyHKIMU
OOnacte ompeneneHuss W MHOXECTBO 3HaueHuM QyHkuuu. Hymun QyHKum.
) [TpoMexyTKH  3HAKOMOCTOSHCTBA. IIpOMEXKYTKM  MOHOTOHHOCTH  (DYHKIIUH.
' MakcuMyMbl ¥ MHUHMMYMBI (yHkuuu. HauOoinbliee W HauMeHblee 3HaueHHE
(GYHKIIMH HA TTPOMEKYTKE
13 Crenennass (QyHKIMS C HaTypaJbHBIM H LeTbIM ToKa3areiem. EE cBoiictBa u
' rpa¢uk. CBoicTBa U rpaduK KOPHS 1-0il CTENeHN
34 Tpuronomerpudeckue QyHKINH, X CBOICTBA U Irpaduku
3.5 IToka3arenbHas u Jorapupmuyeckas GyHKIUH, UX CBOMCTBA U IpauKu
16 Touku paspeiBa. AcumnToTel TrpaduxoB ¢yHkiuil. CaoiictBa  QyHKIM,
. HENpPEpBIBHBIX HA OTPE3Ke
3.7 [TocnenoBaTenbHOCTH, CIOCOOBI 3aJaHUS TOCTIEIOBATEIbHOCTEH
3.8 Apudmetnueckas 1 reomerpudeckas nporpeccun. @opmysia cloKHBIX TPOLIEHTOB
4 Hauana maremaTnueckoro ananmsa
4.1 [TpousBoanas ¢pynkuuu. [TpousBoaHbIe 3MeMeHTapHbIX QyHKINN
[IpumMeHeHne NPOU3BOJHON K HMCCICIOBAaHWIO (YHKIMH HAa MOHOTOHHOCTh H
4.2 AKCTpeMyMbl. Haxoxk/ieHne HanOoJbIIero 1 HauMEHbIIEr0 3HaUYeHUs (QYHKIUH Ha
OTpe3Ke
4.3 [TepBoobpa3znas. Muterpan
5 MHoXxecTBa U JIOTUKa
5.1 MHoecTBO, onepaluy HaJl MHOKecTBaMu. J{narpammel Ditnepa — Benna
5.2 Jloruka
6 BeposTHOCTb U cTaTHCTHKA
6.1 OmnwucarenpHasi CTATUCTHKA
6.2 BeposrHoctb
6.3 Komb6unaropuka
7 I'eomerpus
7.1 @urypsl Ha IIOCKOCTH
7.2 [IpsiMbI€ U INIOCKOCTH B IPOCTPAHCTBE
7.3 MHororpaHHUKH
7.4 Tena v TOBEPXHOCTH BpaIICHUS
7.5 KoopauHate! 1 BEKTOPBI




YYEBHO-METOJINYECKOE OBECIIEYEHUE
OBPA3OBATEJIBHOI'O ITPOLOECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIbBI VIS YYHEHUKA

METOANYECKHUE MATEPUAJIBI VIS YUUTEJIA

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI 1 PECYPCBI CETU

MHTEPHET
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