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HOACHUTEJIBHASA 3AIIMCKA

['eomerpust siBisieTcs: OAHMM K3 0a30BBIX KypCOB Ha YpPOBHE CPEIHErO
obmiero oOpa3oBaHMsl, TaK KaKk 00ECIIEYNBAET BO3MOKHOCTh U3YUYEHUS TUCLUILIUH
€CTECTBEHHO-HAYYHOM HAIIPAaBIICHHOCTH M MNPEIMETOB T'YMAaHHUTAPHOI'O LIMKJIA.
[lockonbKy ~ JIOTUYECKOE  MBILIUIEHHE,  (POPMUPYEMOE  TpU  U3YYEHUU
O00y4JarOIIMMUCS MOHSATUMHBIX OCHOB N'€OMETPHUH, MPH J0KA3ATEIbCTBE TEOPEM U
NOCTPOCHHUH LETIOYKH JIOTUYECKUX YTBEPKIACHUN NPHU PEIICHUU T'€OMETPUUYECKUX
3aJa4, YMEHHME BBIJBUIaTb M OINPOBEPraTh TMIIOTE3bl HENOCPEACTBEHHO
UCIIOJIB3YIOTCSl TIPU PEIIEHUM 3a/1a4 €CTECTBEHHO-HAYYHOr'0 IMKJIA, B YaCTHOCTHU
dusnyeckux 3amad.

Lens ocBoeHUs mporpamMbl yueOHoro kypca «l'eomeTpusi» Ha yriyOnéHHOM
YpOBHE — pa3BUTHE WHJUBHUAYaJIbHBIX CIIOCOOHOCTEH OOydYaloIMXcs MpU
M3YyYECHUHM TE€OMETPUH, KaK COCTABJISIONICH NMpeaMeTHOU obnactu «MaTtemartuka u
uHdopMaTHKa»  yepe3  OoOecleueHHe  BO3MOXKHOCTH  MPUOOPETEHUS U
WCIONb30BaHUsl Oosiee TIyOOKHMX TEOMETPHYECKMX 3HAHUM U JCHCTBHIA,
CHELM(PUUHBIX T€OMETPUHU, U HEOOXOAUMBIX Ul YCIEHIHOI0 MPO(hEeCcCHOHATBHOTO
00pa30BaHus, CBA3aHHOI'O C HCIIOJIb30BAHUEM MATEMATHKU.

[IpropuTeTHBIMM 3aja4aMU Kypca T€OMETPUU Ha YIIIyOJIEHHOM YpPOBHE,
pacIIUpPSIOMIUMH U YCUIMBAIOIIMMU Kypc 0a30BOTO YPOBHS, SIBISIIOTCS:

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

dbopMupoBaHue NPEACTABICHUS O MPOCTPAHCTBEHHBIX (UIypax Kak o
BOXHEUIINX MATEMaTUYECKUX MOJENAX, IMMO3BOJSIOMIMX OINHUCHIBATh M W3y4aThb
pa3HbIe SBJICHUS OKPYXKAIOIIEr0 MUpa, 3HAHWE MOHATHIHOIO arnmapara o pasueny
«CtepeoMeTpus» y4eOHOr0 Kypca reOMeTpHH;

dbopmMupoBaHue  yMEHHS ~ BIaJ€Th  OCHOBHBIMH  TOHATHUSMHU O
IPOCTPAHCTBEHHBIX (UIypax U UX OCHOBHBIMU CBOMCTBaMHU, 3HAHUE TEOPEM,
dbopMyn M yMeHHE HMX NPUMEHSTh, YMEHHUs JOKAa3bIBaTh TEOPEMbl U HAXOAMTh
HECTaHJApTHBIE CIIOCOOBI PELLICHHMS 3a/aY;

dbopMupoBaHUE YMEHHMs paclO3HABATh HA YEPTEkKaxX, MOACISAX U B pPEaIbHOM
MHpPE MHOTOTPAHHMKM M Te€Ja BpAIICHUSA, KOHCTPYHPOBATH TI'E€OMETPUYECKHE
MOJICIIH;

(dopMupoBaHUE MOHUMAHUS BO3MOYKHOCTU aKCMOMATUYECKOTO MOCTPOCHMS
MaTEeMaTUYECKUX TeOopuH, (HOPMUPOBAHHE MOHUMAHHUS POJIM AKCHOMATUKH MpPH
IIPOBEJACHUH PACCYXKIACHUM;

(dbopMHUpOBaHUE yYMEHHS BIAJE€Th METOAAMHU J0Ka3aTelIbCTB M AJITOPUTMOB
pELICHHs, YMEHHSI WX HNPUMEHATh, MPOBOJIWUTH JOKA3ATEIbHBIE PACCYXKICHHUS B
XOJIE€ PELIEHNs CTEPEOMETPUYECKHUX 3a1a4 U 3a/1a4 C PAKTUYECKUM COACPKAHUEM,
dbopMUpoBaHUE TPEACTABICHUS O HEOOXOIMMOCTHM  JIOKA3aTeNbCTB  MpU



000CHOBaHUHM MAaTEMAaTUYECKUX YTBEPKICHUN U POJIM aKCMOMATHUKHU B IMPOBEICHUU
JEAYKTUBHBIX PACCYXKICHUM;

pa3BUTHEC © COBEPIICHCTBOBAHWE WHTEIUICKTYabHBIX W TBOPYECKUX
CIIOCOOHOCTEH O0Y4YarOIIMXCs, MO3HABATEIHLHOM aKTUBHOCTH, UCCIIEIOBATEIIbCKUX
YMEHHH, KpUTUHIHOCTH MBIIIICHUS, MHTEpPECca K U3YUCHUIO TEOMETPHH;

dbopMupoBanue (yHKIIMOHATBLHOW TPAMOTHOCTH, PEJIEBAHTHOW T€OMETPUU:
YMEHHS PACIO3HABATh TMPOSBIICHUS TEOMETPUUECKHX TMOHSATHUM, OOBEKTOB W
3aKOHOMEPHOCTEH B PCabHBIX JKU3HCHHBIX CHTYAIUSIX M MPH HU3YYCHHH JIPYTHX
y4eOHBIX TPEAMETOB, TMPOSBICHHUS 3aBUCUMOCTEH U  3aKOHOMEPHOCTEH,
MOJICTUPOBAHMS pEabHBIX CHTYAIlUd, HWCCICIOBAHUS TIOCTPOCHHBIX MOJIEICH,
WHTEPIPETAIIIU TTOIYICHHBIX PE3yJIbTaTOB.

OCHOBHBIMH COJIEpKATEIbHBIMHU JTUHUSMH yu4eOHOTO Kypca «I'eomeTpus» B
10-11 «naccax sBisroTcs: «lIpsiMble U TUIOCKOCTH B MPOCTPAHCTBE,
«Muororpanaukn», «Tema  BpameHuss», «BexkTopsl W KOOpAMHATBHL B
POCTPAHCTBEY, «J{BUKEHUS B TPOCTPAHCTBEY.

ChopmymupoBannoe Bo PI'OC COO TpeboBaHnMe «yMETh OIEPUPOBATH
MOHATUSMIY, PEJICBAaHTHBIMH TEOMETPUHM Ha YIIIYOJIEHHOM ypOBHE OOYYCHHS B
10-11 kmaccax, OTHOCUTCS KO BCEM COJIEp>KaTeIbHBIM JTUHUSM Y4eOHOr 0 Kypca, a
dbopMupoBaHUE  JIOTHYECKUX YMEHHM  pacHpenenseTcsi He TOJbKO  TI0
COJIepKaTeNIbHBIM JIMHUSAM, HO U 10 TojaM oOyuenus. Conepikanre o0pa3oBaHus,
COOTBETCTBYIOIIIEE MPEIMETHBIM pe3yibTaTaM ocBoeHus DenepanbHOl padboueit
IPOrpaMMBbl, PACTIPEACIEHHBIM IO TOoAaM OOY4YEHHUS, CTPYKTYPUPOBAHO TaKUM
0o0pa3oM, 4TOOBI KO BCEM OCHOBHBIM, MPUHIMITHAIILHBIM BOIIPOCAM 00y4aromuecs
oOpalanich HEOJHOKPATHO. OTO  TMO3BOJSET OPraHu30BaTh  OBJIAJICHHC
TCOMETPUYCCKUMHU TOHSATHUSIMH ¥ HABBIKAMU TMTOCIICIOBATEILHO U MTOCTYIATEIBHO, C
COOJIIOJIEHUEM MPUHIIMIA TPEEMCTBEHHOCTH, & HOBbIE 3HAHUS BKJIIOYATh B OOIIYIO
CUCTEMY T€OMETPHUECKUX MPEACTABICHUN 00YJarONIUXCs, pacupsis U yriryomusis
e€, 00pazysi MpOYHBIE MHOKECTBCHHBIC CBSI3H.

[lepexona kK U3y4EHHUIO TEOMETPUU Ha YIITYOJIEHHOM YPOBHE MO3BOJISIET:

co3matb  ycimoBus sl auddepeHnanuu  00ydeHUs, IMOCTPOCHHS
UHIUBUYaJbHBIX 00pa30BaTENbHBIX MPOrpaMM, OOECHEUYUTh YriayOoJaEHHOE
M3Yy4YCHUE TEOMETPHH KaK COCTABJIAIONIEH yaeOHOTo mpenMera « MareMaTrukay;

MOJITOTOBUTH OOYYAIOIMUXCS K TPOAODKCHHIO HW3YYCHHS MAaTEMaTHKH C
yu€ToM BbIOOpa Oyaymied npodeccuu, obecreurBas MPEEMCTBEHHOCTb MEKIY
0o01IUM 1 TTpo(pecCHOHAIbHBIM 00pa30BaHUEM.

Ha wusydenune yueOHOro kypca «l'eomerpusi» Ha YriyOJIEHHOM YpOBHE
orBoautcs 204 gaca: B 10 kimacce — 102 gaca (3 waca B Heneno), B 11 xmacce — 102
yaca (3 yaca B HE/Ie0).



COJEPXAHUE OBYUYEHUA
10 KJIACC

IIpsimble ¥ IVIOCKOCTH B IIPOCTPAHCTBE

OcHOBHBIE  TOHATHS  cTepeoMeTpuu. Touka, TmpsiMas, IUIOCKOCTb,
npocTpadHcTBO. [loHsTHE 00 aKCMOMAaTHYECKOM IOCTPOEHUU CTEPEOMETPHUU:
AKCHOMBI CTEPEOMETPUU U CIEACTBUA U3 HUX.

B3anMHOE pacrosokeHue IpsMBIX B IPOCTPAHCTBE: IEpECEKaroIuecs,
NapaJuleIbHbIE M CKpEIIMBarOmMecs mpsMble. [Ipu3HaKW CKpEIMBAIOIIMXCA
npsAMbIX. [lapajienbHOCTh NPSMBIX U IJIOCKOCTEN B IPOCTPAHCTBE: MAapAIIIEIbHBIE
IPSIMBIE B POCTPAHCTBE, MAPAIIEIIbHOCTD TPEX MPAMBIX, NaPAJLIEIbHOCTD MPAMO
u 1iockoctu. [lapamiensHoe W IEHTpallbHOE MPOEKTUPOBAHUE, H300paKeHHE
¢uryp. OCHOBHBIE CBOWCTBa MapajjIeNbHOTO MpOoeKTUpoBaHus. IM300paxkeHnue
buryp B mapajuienbHON MPOEKIUU. YTJbl C COHANPABICHHBIMH CTOPOHAMM, YroOJl
MEXKy IPAMBIMHU B IIpocTpaHcTBE. [lapaienbHOCTh IIOCKOCTEN: MapajulesbHbIE
IJIOCKOCTH, CBOMCTBA rapaiieabHbIX IJIOCKOCTEMN. [Ipocrenimme
MPOCTPAHCTBEHHbIE (QUIYypbl HA IUIOCKOCTH: TETpa’Ap, Mapauielenunes,
MMOCTPOEHHUE CEYEHUI.

IleprieHAUKYIAPHOCTD NPSAMON U TNIOCKOCTH: MEPIIEHAUKYIISPHBIC MPSAMBIE B
IIPOCTPAHCTBE, IMpPSAMbBIE MApPAUICIbHBIE W NEPNEHAUKYJSIPHBIE K IIJIOCKOCTH,
IPU3HAK TNEPIEHAUKYJISIPHOCTH IIPAMOM M IUIOCKOCTH, TEOpeMa O MPsIMOHR
NEPIEHNKYIIIPHON IIJIOCKOCTH. OproronansHOE IIPOEKTUPOBAHUE.
[leprieHIUKYIIAp U HAKJIOHHBIE: PACCTOSIHUE OT TOYKHU 10 TUIOCKOCTH, PACCTOSHUE
OT MNpsAMOM 7O  TUIOCKOCTH,  MpoeKuus  (Urypbl Ha  IUIOCKOCTb.
[leprieHIUKYIAPHOCTh  IJIOCKOCTEH: MPU3HAK NEPHEHAUKYISAPHOCTH  JBYX
IockocTer. TeopeMa 0 TpEX MEePIEeHAUKYIAPAX.

VYriasl B NPOCTPAHCTBE: Yrojd MEXKIY MNPSIMOM M TUIOCKOCTBIO, JABYTPAaHHbBIN
YIOJI, TMHENHBIM YroJl JIBYTPAHHOrO yrila. TpEXrpaHHbIA U MHOTOI'PAaHHBIE YTJIbI.
CBolicTBa IUIOCKMX YIJIOB MHOTOrpaHHoro yria. CBoHCTBa IUIOCKMX H
JNBYIPaHHBIX YIJIOB TPEXTPAHHOrO yriia. TeopeMbl KOCMHYCOB W CHUHYCOB ISl
TPEXTPAHHOIO yIJja.

MHoOrorpaHHuKHu

Buapsl MHOTOIpaHHHMKOB, pa3BEPTKA MHOrorpaHHuka. IIpuszma: N-yronpHas
npu3Ma, IpsMasi ¥ HaKJIOHHAsl PU3Mbl, OOKOBas M MOJIHAs MOBEPXHOCTh MPU3MBI.
[Tapannmenenunen, OPSAMOYIOJIBHBIM — HApajulelIeUIIEl W €ro  CBOWCTBA.
Kparyaiime myrm Ha TOBEpXHOCTM MHOTOrpaHHUKA. Teopema DJiinepa.
[IpoctpanctBennas Tteopema Iludaropa. Ilupamupa: n-yrompHas mnupamuia,
npaBWwibHAas W yceu€HHas nupamuiabl. CBolicTBa pé€bep U OOKOBBIX TpaHei
NpaBUJIbHOM NHpaMuabl. [IpaBuibHBIE MHOTOTpaHHHUKHW: NPABWIbHASA NpPHU3Ma U



IPAaBWIbHASL NUPAMHUAA, INPABUIbHAs TPEYrojibHAasg NHUPAaMHUIAa W IPABUIIbHBIN
TeTpa’ap, KyO. IlpencraBieHue O NpaBUIBHBIX MHOIOTPAHHHMKAX: OKTasdp,
TOEKAd AP U UKOCAIP.

Bbruncnenre 51€MEHTOB MHOTOIpaHHMKOB: péOpa, JUaroHaid, YTIJIbl.
[Inomaas OOKOBOM MOBEPXHOCTH M MOJHOM TMOBEPXHOCTH MPSMOM MPHU3MBI,
IUIONIalb OCHOBaHUM, TeopeMa O OOKOBOM TMOBEPXHOCTH TMPSMON MPU3MBI.
[Inomanes OOKOBOW TOBEPXHOCTH M IOBEPXHOCTU MPABUIBHOW MHpPaMUIbI,
TeopeMa O IIOLAAN YCeUEHHON ITUPAMUIBI.

CuMmmeTpuss B NPOCTPAHCTBE. ODJEMEHTBl CHUMMETPUHM  MPAaBUIIBHBIX
MHOTOrpaHHUKOB. CHMMETpUs B NPaBUJIBHOM MHOTOIPAHHUKE: CHMMETPHUS
MapajuIeIICIIANENd, CUMMETPHSI IPABUJIBHBIX IPU3M, CHMMETPHUS NPABUIBHOU
ITAPAMUJIBI.

BekTopbl 1 KOOPpAUHATHI B IPOCTPAHCTBE

[loHsATHS: BEKTOp B MNPOCTPAHCTBE, HYJIEBOM BEKTOP, IJIMHA HEHYJIEBOIO
BEKTOpa, BEKTOPHl KOJUIMHEApPHBIC, COHAIPABICHHBIE M  IIPOTHUBOIIOJIOKHO
HaIlpaBJICHHBIE BEKTOPBI. PaBEHCTBO BEKTOPOB. [[€HCTBUSA ¢ BEKTOPAMHU: CIOKEHHE
Y BBIUMTAaHUE BEKTOPOB, CYMMa HECKOJIbKMX BEKTOPOB, YMHOKEHUE BEKTOpa Ha
yucno. CBolicTBa clnoKeHus BEKTOpOB. CBOMCTBA YMHOKEHHUSI BEKTOpa Ha YHUCIIO.
[loHATHE KOMIUIAaHApHBIE BEKTOPHI. lIpH3HAaK KOMIUIAHAPHOCTH TPEX BEKTOPOB.
IIpaBuio mnapamienenunena. TeopemMa O pPas3loOKEHUH BEKTOpa IO TPEM
HEKOMIUIAHApHBIM  BekTopaM. [IpsmoyrosmpHas  cucrema  KOOpAMHAT B
npoctpadcTBe. Koopaunarsl Bektopa. CBA3b MEXAY KOOpAMHATAMU BEKTOpA U
KOOpAMHATAMU TOYEK. YTON MeExIy Bekropamu. CKalsipHOE INPOU3BEICHUE
BEKTOPOB.

11 KVIACC

Tena Bpainenust

[ToHsTHA: UMIMHAPUYECKAs TOBEPXHOCTh, KOHUYECKAs IOBEPXHOCT,
chepuyeckas TOBEPXHOCThb, OOpa3yronue TmoBepxHOocTel. Tema BpameHus:
MATUHAP, KOHYC, YCEUE€HHBIH KOHYC, cdepa, map. BzanMmHOe pacmosiokeHue
cheppl M TUIOCKOCTH, KacaTelbHas IIIOCKOCTh K cdepe. M3o0paxkeHue Tei
BpallleHus1 Ha TIockocTH. Pa3BépTka nunuHapa u konyca. Cummerpus chepsl u
niapa.

O6bEM. OcHoBHBIE cBoOWcTBAa 00bEMOB Ten. Teopema 00 o0BEME
NpSMOYTOJIBHOTO Tapajuiesienunena U ciaeAcTBus u3 He€. OOBEM mpsMoOd U
HAKJIOHHOW MPU3MBI, IWIMHpA, TUPaMHIbl U KoHyca. OO0BEM 11apa U 1apoBOTo
CErMEHTA.

KoMOuHanuu Ten BpalieHwss ¥ MHOTOrpaHHUKOB. [Ipu3ma, BmucaHHas B
MWINHAP, ONHCAaHHAas OKojo 1wmiauHApa. Ilepeceuenune chepbl u mapa ¢
miockocThlo. Kacanue miapa u cdepsl miockocThio. [loHATHE MHOTrOrpaHHUKA,



OMKMCAHHOTO OKOJIO cdephl, cepbl, BOUCAHHOW B MHOTOIPAHHUK WJIM TEJO
BpallCHUSI.

[Inonaas MOBEPXHOCTH LWIMHAPA, KOHYyCa, IIIOMIAAb cPepbl U €€ yacTe.
[lonobue B mnpocTtpancTBe. OTHOLIEHHE OOBEMOB, IUIOMIAAECH MMOBEPXHOCTEH
nonoousix Guryp. IlpeodpasoBanue momoOus, romorerus. PemenHue 3amad Ha
IUIOCKOCTH € UCIIOJIb30BAHUEM CTEPEOMETPUUECKUX METOOB.

[TocTpoeHue ceueHnii MHOIOIPaHHHUKOB U TE€JI BPAICHUS: CEYEHUs LIMJIMHIpA
(mapanyienbHO W TEPHEHIUKYJISPHO OCH), CEUYEeHHMs KOHyca (MapajuieibHbIe
OCHOBAHMIO U MTPOXOJSALIME YEpe3 BEPILNHY), CEUEHUS 1Iapa, METOAbI IOCTPOCHHUS
CEUEHMII: METOJ CJIEeIOB, METOJ BHYTPEHHErO MPOEKTUPOBAHUS, METOJ MEepeHoca
CEKYILIEHN TIIOCKOCTH.

BekTopbl 1 KOOPAUHATHI B IPOCTPAHCTBE

Bekropsl B mpoctpaHcTBe. Omnepanuu Hajg BeKTopamHu. BekTopHoe
YMHOXEHUE BEKTOpOB. (CBOICTBa BEKTOPHOro YyMHOXeHUs. IIpsmMoyrosbHas
cucreMa KoopauHat B mpoctpanctBe. KoopauHatel BekTopa. PasnoxkeHnne BekTopa
no Oaszucy. KoopAMHaTHO-BEKTOPHBIA METOJl MNpPH PEHIEHUH TIE€OMETPUYECKHUX
3a/1a4.

JIBUKeHUS] B IPOCTPAHCTBE

JBrxeHus: mpoctpancTtBa. OtoOpaxkeHus. [IBUKEHUST U paBEHCTBO (UTYP.
OOmue cBoicTBa JBIWKECHWN. Buubl ABUMXKEHUN: TapaluleNbHBIM IEPEHOC,
LHEHTpaJbHAsl CUMMETPHS, 3€pKaJbHAs CHUMMETpPHUs, MOBOPOT BOKPYr MPSIMOIL.
[Ipeo6pazoBanus noxpobus. [Ipsmas u chepa Diinepa.



IINIAHUPYEMBIE PE3YJIbTATBI OCBOEHHMA YYEBHOI'O KYPCA
«TEOMETPUS» (YIJYBJIEHHBIA YPOBEHb) HA YPOBHE
CPEJHEI'O OBIIEI'O OBPA30BAHUA

JIMUYHOCTHBIE PE3YJIBTATbBI

1) rpaxkaanckoe BociMTaHue:

c(hOpMUPOBAHHOCTH T'PAXKIAHCKON MO3UIIMK 00YYaIOUIErocs Kak akTUBHOTO U
OTBETCTBEHHOTO0  4J€Ha  POCCHHMCKOro  oOIlIecTBa,  NPEICTaBICHHE O
MaTEMaTUYECKUX OCHOBaX (DYHKIIMOHMPOBAHUS PA3NIUUYHBIX CTPYKTYp, SIBICHHIA,
MpOLIEYp TPaXITAaHCKOTO OOIecTBa (BBIOOPHI, OMPOCHl M JIPYroe), yMEHHE
B3aMMOJICIICTBOBATh C COLUHMAJIBHBIMU HWHCTUTYTAaMU B COOTBETCTBHUM C HX
(GYHKIUSIMU U Ha3HAYCHUEM;

2) maTpuoTH4eCcKOe BOCIIUTAHUE:

c(hOpPMUPOBAHHOCTh POCCUMCKON T'Pa’KJAHCKOW HICHTUYHOCTH, YBAXKEHUS K
MPOLUIOMY M HAaCTOSAILIEMY POCCUHCKOM MAaTeMaTHWKH, LIEHHOCTHOE OTHOIICHHE K
JOCTHKEHUSAM POCCUHMCKUX MAaTEMAaTUKOB U POCCHMCKOM MaTeMaTU4eCKOM MIKOJIBI,
WCIIOJIb30BAaHUE HTUX JOCTMXKEHUH B JPYrUX HayKaxX, TEXHOJIOTHSX, chepax
SKOHOMUKH;

3) AYXOBHO-HPABCTBEHHOE BOCIIUTAHHUE:

OCO3HAHME JYXOBHBIX IIEHHOCTEM POCCUHCKOro Haponaa, c(hopMUPOBAHHOCTH
HPABCTBEHHOI'0 CO3HAHUS, ITUYECKOrO MOBEIEHHUS, CBSI3aHHOIO C MPaKTUYECKUM
OPUMEHEHUEM JIOCTHKEHUH HAyKh U JIeATEIbHOCTbIO YUYEHOro, OCO3HaHUE
JUYHOIO BKJIaJa B TOCTPOEHUE YCTOMYMBOrO OYIYILIETO;

4) acTeTH4ecKoe BOCTIUTAHUE:

ACTETUYECKOE OTHOLIEHHE K MHpPY, BKJIIOUYAs ACTETUKY MaTeMaTUYECKUX
3aKOHOMEpPHOCTEN, 00BEKTOB, 3ajau, PEeLIECHUH, pacCyXICHH, BOCIPUUMYUBOCTD
K MaTEMaTUYECKUM aCIeKTaM pa3IMYHbIX BUJOB UCKYCCTBA;

5) pusuyeckoe BocIUTAHHE:

C(OPMUPOBAHHOCTh YMEHHsSI TMPUMEHATh MaTeMaTHYEeCKHEe 3HAHUA B
MHTEpEecax 3J0POBOro U 6€30IacHOro o0pa3a *U3HHU, OTBETCTBEHHOE OTHOIIEHUE K
CBOEMY 3JI0POBBIO (3I0pPOBOE NHUTaHHUE, COATIAHCHUPOBAHHBIM PEXUM 3aHATHI U
OTJbIXa, peryisipHas (pu3nueckas aKTUBHOCTB), (U3NYECKOE COBEPLICHCTBOBAHUE
MIPU 3aHATUAX CHIOPTUBHO-030POBUTENBHON IE€ATEIBHOCTHIO;

6) TpynoBoe BocnuTaHue:

TOTOBHOCTh K TpYydY, OCO3HAaHWE LIEHHOCTU TPYOOJIIO0OUs, HHTEpEC K
paznuuHbIM  chepaM  Mpo(ecCHOHANBHOM  AESITENIbHOCTH,  CBSA3aHHBIM €
MaTeMaTUKOW M €€ MPWIOKEHUSMH, YMEHHE COBEpIIaTh OCO3HAHHBIA BHIOOD
Oynymieit mnpodeccun W pean30BbIBATH COOCTBEHHBIE J>KMU3HEHHBIC ILJIAHBI,
FOTOBHOCTH M CIHOCOOHOCTH K  MAareMaTHU4ecKOMY  OOpa3oBaHUI0 U



caM0o0o0pa3oBaHUIO Ha TMPOTSHKEHWHU BCEH KU3HHM, TOTOBHOCTh K AKTUBHOMY
YYaCTHIO B PEIICHUH MPAKTUYECKUX 3a7a4 MAaTEMAaTUUYECKOW HAIIPaBJICHHOCTH;

7) ’K0JI0rHYecKoe BOCIIUTAHHE:

c(hOPMUPOBAHHOCTh  JKOJIOTUYECKOW KYJIbTYphl, TIOHUMaHHE BIIHUSHUS
COLMAIIBHO-KOHOMHMYECKUX MPOLECCOB HA COCTOSIHUE MPUPOAHOM M COLIMAIBLHOU
Cpenbl, OCO3HAHME TII00aIbHOT0 XapaKTepa KOJIOTHYSCKUX MpoOIeM, OpUeHTAIUS
Ha TIPUMCHECHHE MaTEMAaTHYCCKUX 3HAHWUW JUIs pelmeHus 3amad B 00JlacTu
OKpYXXarollerl Cpeapl, IUIAHUPOBAHUE IIOCTYNIKOB M OLEHKH HX BO3MOXKHBIX
MOCJEACTBUM JIJISI OKPYXKAIOLIEH CPENbI,

8) HeHHOCTH HAYYHOr' 0 NMO3HAHUS:

chOpMUPOBAHHOCTH MHPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  pa3BUTHS HAyKM ©  OOIIECTBEHHOW  MPAKTUKH, TOHWMAHHE
MaTeMaTU4YeCKOM HayKu Kak cdepbl 4eJOBEUECKOH JESITEIbHOCTH, ATaloB €€
pa3BUTUS W 3HAYUMOCTH ISl PA3BUTUS LMBUIM3ALMNHM, OBJIAJICHUE SI3BIKOM
MaTEeMaTUKH W MaTeMaTUYE€CKOW KYJIbTYpPOM KakK CpEICTBOM IIO3HAHUA MUDa,
FOTOBHOCTh OCYIIECTBJISITh MPOCKTHYKD M HCCIEI0BATENBCKYIO JIESITEIbHOCTD
WHJIUBUYaJIbHO U B TPYIIIE.

METAIIPEAMETHBIE PE3YJIBTATDI

Ilo3naBaTe/ibHbIe YHUBEPCAJIbHbIE YUeOHbIE 1elCTBHUS

ba3oBble Joruueckue JeHCTBUA:

BBISIBIIATH U XapaKTEPU30BaTh CYIIECTBEHHBIC MPU3HAKA MaTeMaTHYECKHUX
OOBEKTOB, TOHSTUH, OTHOLICHHH MeEXAy TMOHATHUAMU, (HOPMYJIUPOBATH
OTIpe/ICIICHHs TIOHATHUM, YCTaHABIMBATH CYIICCTBEHHBIN MPU3HAK KIacCU(BUKAIIIH,
OCHOBAaHMsI /111 0000IIEHHS U CPAaBHEHUSI, KPUTEPUHU TPOBOAMMOTO aHAIIN34;

BOCIIpUHMMATh,  (HOpPMYyaMpoBaTh W  NPeoOpPa30BBHIBATH  CYKIICHUS:
YTBEpAUTEIbHBIE U OTPULIATENbHBIE, €IMHUYHbIE, YACTHBIE U OOIIHE, YCIOBHBIE;

BBISIBJISITh MAaTEMAaTUYECKUE 3aKOHOMEPHOCTH, B3aUMOCBSI3U U MPOTUBOPEUUS
B (pakTax, MaHHBIX, HAOMIOMECHUSX W YTBEPXKICHUSX, MpEAJiaraTh KPUTCPUHU IS
BBISIBJICHUS] 3aKOHOMEPHOCTEW U MPOTUBOPEUUH;

JieJaTh BBIBOJIBI C HCIOJIB30BAHUEM 3aKOHOB JIOTHMKH, JEIYKTUBHBIX U
WHYKTUBHBIX YMO3aKIIOUEHUM, YMO3AKIIFOUCHUH 110 aHAJIOTUU;

MIPOBOJIUTH CAMOCTOSITENILHO JI0KA3aTEJIbCTBA MATEMATUUECKUX YTBEPKIACHUN
(IpsiMbIE U OT MPOTUBHOIO), BLICTPANBATh apryMEHTAIUI0, TPUBOAUTH MPUMEPHI U
KOHTPIPUMEPBI, 000CHOBBIBATH COOCTBEHHBIE CYKICHHS U BHIBOJIBI;

BbIOMpaTh crnoco0 penieHust y4eOHOM 3ajaud  (CpaBHUBATH HECKOJIBKO
BApHAHTOB  pEIIeHHWs, BbIOMpaTh Haubosiee  TOAXOMANUMHA € y4ETOM
CaMOCTOSITEJILHO BBIJICJICHHBIX KPUTEPUEB).

Ba3oBrble ucciienoBaresbCcKue 1eiicTBUA:



UCIIOJIb30BaTh BOIPOCHl KaK MCCIIENOBATEIbCKUI HWHCTPYMEHT TO3HAHUS,
dbopMynrpoBaTh  BONPOCHI,  (PUKCHUpYIOIIUE  MPOTUBOpEYHE,  MPOdOIIEMY,
yCTaHaBJIMBaTh MCKOMOE WM JIaHHOE, (POPMHPOBATH THUIOTE3Y, apryMEHTHPOBATH
CBOIO MMO3UIMIO0, MHEHHE;

MPOBOJIUTh CAMOCTOSITEILHO CIUIAHUPOBAHHBIA IKCIIEPUMEHT, UCCIEIOBaHUE
110 YCTaHOBJICHUIO OCOOEHHOCTEH MaTeMaTH4eckoro o0beKTa, sIBICHUs, IpoIecca,
BBISIBJICHUIO 3aBUCUMOCTEHM MEX1y O0BEKTaMHU, SBJIICHUSIMH, TPOIECCAMU;

CaMOCTOSITEIbHO (OPMYIMPOBATH OOOOIIEHUS W BBIBOJBI MO pe3yJibTaTam
NPOBEAEHHOTO  HAOJIOJEHUS, WCCIEAOBaHMUS, OIEHWBAaTh  JOCTOBEPHOCTH
MOJIYYEHHBIX PE3YJIbTaTOB, BBIBOJOB M O00OIICHUH;

MPOTHO3UPOBATh BO3MOXKHOE pa3BUTHE MPOIECCa, a TaKKE BbIJBUTATh
MPEANOJIOKEHHUS O €r0 PA3BUTUH B HOBBIX YCIOBUSIX.

Pabora ¢ undopmanmeii:

BBISIBIIATH JACPUITUTH WH(POpMAIMY, JaHHBIX, HEOOXOAUMBIX I OTBETa HA
BOMPOC U JJIs PEIICHUS 3a7a4H;

BEIOMpATh WH()OPMAITNIO U3 UCTOYHUKOB PA3IMYHBIX TUIIOB, AHAIU3UPOBATH,
CHUCTEMATU3UPOBATh U MHTEPIPETUPOBATH HHGPOPMAIUIO PA3TUYHBIX BUIOB U
¢dbopM TpencTaBieHus;

CTPYKTYpUpOBaTh MH(MOpPMAIIMIO, MPEACTaBIATh €€ B pa3iMuHbIX (Popmax,
WUTIOCTPUPOBATh TpadudECKu;

OLICHUBATH HaJIEKHOCTh uHopmanuu o CaMOCTOATEJILHO
chOpMYIMPOBAHHBIM KPUTEPUSIM.

KoMMyHuKaTHBHBIC YHUBEPCAJbHbIC Y4eOHbIE 1eiiCTBUA

Oo0menue:

BOCIIPUHHMATh U (POPMYIIMPOBATH CYKJICHHS B COOTBETCTBUU C YCIOBUSAMHU H
HEeIAMH OOIEHUus, SICHO, TOYHO, IPaMOTHO BBbIpaXKaTb CBOIO TOYKY 3PEHHUS B
YCTHBIX W TMHCHMCHHBIX TEKCTax, JaBaTh IOSCHEHUS IO XOAY PEIICHHS 3aJ1ayH,
KOMMEHTHPOBATh TIOJy4CHHBIN pe3yJIbTaT;

B XO7€ OOCYXXIEHUS 3a7aBaTh BOIPOCHI MO CYIIECTBY OOCYXITaeMOW TEMBI,
poOJIeMBI, pellacMO 3a/layd, BBICKA3bIBATh HJCH, HAIICJICHHBIC Ha ITOUCK
pCH_ICHI/IH, COIIOCTABJIATH CBOH Cy)KI[eHI/IH C CY)KI[eHI/IHMI/I I[pyTI/IX y‘IaCTHI/IKOB
nayajora, OOHapy)KHBaTh pPa3IMYMEe W CXOACTBO IO3MIIMH, B KOPPEKTHOH (opme
dbopMyIMpOBaTh pa3HOTJIACHUs, CBOM BO3PAKCHUS,

HpCI[CTaBIISITB p€3yJ'IBTaTBI pCHICHI/ISI 3aaa4du, BKCHCpI/IMCHTa, HCCIICAOBAaHUs],
IPOEKTa, CaMOCTOSATEIHHO BHIOMpPATh (OpMAT BBICTYIUIEHHUS C YYETOM 3ajad
TIpe3CHTAIIN U OCOOCHHOCTEH ayIUTOPHH.

PeryasiTuBHbIE€ YHUBeEpPCcAJIbHbIE YUeOHbIE HelCTBUS
Camoopranmzanmusi:



COCTaBJISAThH IIJIaH, QITOPUTM PEIICHUs 3a7aul, BEIOMPATh COCOO pEIIEHUs C
y4ETOM HUMEIOLUXCS PECYPCOB U COOCTBEHHBIX BO3MOYKHOCTEH, apryMEHTHPOBATh
Y KOPPEKTHPOBATh BAPUAHTHI pELIEHUI C Y4ETOM HOBOI MH(pOpMAIIUH.

CaMOKOHTPO/Ib, SMOLMOHANbHBIM HHTE/VICKT:

BJQJIETh  HABbIKAMHM  IO3HABAaTEJIbHOM  pereKCMM Kak  OCO3HaHHUS
COBEPIIAEMBIX JIEWCTBUIM M MBICIUTEIBHBIX IPOLECCOB, UX PE3YJIbTATOB, BIAJAETh
croco0aMu CaMOIIPOBEPKH, CAMOKOHTPOJII Mpollecca W pe3ysibTaTa pelieHus
MaTEMaTHYECKOU 3aJ1a4U;

NPEIBUIETh TPYIHOCTH, KOTOPbIE MOT'YT BO3HHKHYTbH IPU PELICHUU 3a]1ayH,
BHOCUTH KOPPEKTHUBBI B JCATEIBHOCTh HA OCHOBE HOBBIX OOCTOSITENHCTB, JAaHHBIX,
HaANJICHHBIX OIINOOK, BBISIBICHHBIX TPYIHOCTEH;

OLIEHUBATh COOTBETCTBHUE PE3YNIbTATa IIEJIU U YCIOBUIM, OOBSICHIATH MPUINHBI
JOCTHKEHMSI WJIM HEAOCTHXKEHUSI PE3YJIbTaTOB EATEIbHOCTH, HAXOAUTh OLINOKY,
JaBaTh OL[CHKY MPHOOPETEHHOMY OIIBITY.

CoBmecTHas 1eATEIBHOCTD:

MOHUMAaTh W MCIOJIb30BATh MPEUMYILECTBA KOMAHIHOM W WHAWBUAYaIbHOU
pabOThl MpW peleHMH YYEeOHBIX 3ajlay, NOPUHUMATh LeJlb COBMECTHOM
NESITEIbHOCTH, TUIAHUPOBAaTh OPraHM3AlMI0 COBMECTHOW pPalbOThI, pacHpeneisTh
BUJIbI palOT, JOroBapuBaThCs, OOCYXAaTh TIpollecC W pe3yibTaT pabdoThI,
000011aTh MHEHHUS HECKOJIIBLKUX JIFOIEH;

y4acTBOBAaTh B T'PYMIOBBIX (opMax paboThl (0O0CYXJeHUs, OOMEH MHEHUH,
«MO3rOBbI€ INTYPMbD» W HUHBIE), BBIIOJHATH CBOIO 4YacThb pabOTBl H
KOOPAMHUPOBATh CBOU JEWCTBUS C APYTMMH 4YJ€HaMU KOMaH/bl, OLIEHHUBATH
KayecTBO CBOErO BKJaJa B OOLIMH MPOAYKT MO KPUTEPUAM, CHOPMYIHPOBAHHBIM
Y4aCTHUKaMU B3aUMOJICHCTBHS.

INPEAMETHBIE PE3YJIbTATBI

K xonity 10 kiaacca oOydaronuics HayuYnuTCs:

e CBOOOJTHO OIEPUPOBATh OCHOBHBIMU TOHSATHUSMH CTEPECOMETPUU TIPHU
pEIIeHNH 33/1a4 Y MPOBEJICHUH MAaTEMAaTHUECKUX PaCCyX ICHUMH;

e TMPUMEHATh AKCUOMbBI CTEPEOMETPUU U CICACTBUS U3 HUX MPHU PEIICHUU
r€OMETPUUECKUX 3a]1aY;

e KJacCU(UIIMPOBATh B3aMMHOE PACIOJI0KEHUE MPSIMBIX B MPOCTPAHCTBE,
MJIOCKOCTEHN B MPOCTPAHCTBE, MPAMBIX U IJIOCKOCTEN B MPOCTPAHCTBE;

e CBOOOJHO OIEpPUPOBATh TOHSATHSMHU, CBS3aHHBIMH C YIJlaMd B
MPOCTPAHCTBE: MEXKAY MNPSIMBIMU B MPOCTPAHCTBE, MEXKIY MNPSIMOA U
IJIOCKOCTBIO;

e CBOOOJIHO ONEPUPOBATH MOHATUSMH, CBI3aHHBIMU C MHOTOI'PaHHUKAMMU;



e CBOOOJHO pacro3HaBaTh OCHOBHBIE BHUbl MHOTOTPAHHUKOB (MpHU3Ma,
nupamMua, MpsSMOYToJIbHBIN Mapajiiesienunel, Kyo);

e KJaccu(UIMPOBaTL  MHOTOTPAHHHMKH,  BbIOMpass  OCHOBaHUS  JJIs
KJIacCU(UKaIUY;

e CBOOOJHO ONEPUPOBATH TMOHSATHSMHU, CBSI3AHHBIMU C  CEYEHHUEM
MHOT'OTPaHHUKOB TIJIOCKOCTBIO;

e BBITIOJIHATH napajuieJIbHOE, LEHTPaIbHOE u OpPTOr OHAJIBHOE
MPOCKTUPOBaHUE (PUTYp HA IJIOCKOCTb, BBITIONHATH M300pakeHUsI QUryp
Ha MJIOCKOCTH;

e CTPOUTH CEUCHHUS MHOTOI'PAHHUKOB PA3JIMUYHBIMU METOJAMH, BBIOIHSTH
(BBIHOCHBIE) TIOCKHE YEPTEKU U3 PUCYHKOB MPOCTHIX OOBEMHBIX GUTYP:
BUJI CBEPXY, COOKY, CHU3Y;

e BBIYUCIATH IUIOHIAAM  TMOBEPXHOCTEW  MHOIOTPAaHHUKOB  (MpuU3Ma,
MUpaMKJIa), TEOMETPUUECKUX TEN C MPUMEHEHUEM (HOPMYI;

e CBOOOJHO OMEPUPOBATH MOHSATUSIMH: CUMMETPHS B MPOCTPAHCTBE, LIEHTD,
OCb W IUIOCKOCTb CHMMETPUH, LEHTP, OChb U IUIOCKOCTb CHMMETPUU
durypsr;

e CBOOOJHO OINEpPUPOBATH MOHSATUSMH, COOTBETCTBYIOIIUMHU BEKTOpaM H
KOOpJMHATaM B IIPOCTPAHCTBE;

e BBITIOJIHATH JICUCTBHS HAJl BEKTOPAMU;

e pemarh 3aJayd Ha JI0Ka3aTeJIbCTBO MAaTeMaTUYEeCKUX OTHOILICHUW U
HaxO0XJICHHE TEOMETPHUYECKUX BEJIMYHMH, MPUMEHSSI HU3BECTHBIE METOJIbI
MPU PEUICHUH MAaTEeMaTUYECKUX 3a/1a4 MOBBIIIEHHOTO U BBICOKOTO YPOBHS
CJI0)KHOCTH;

e TMPUMEHATh MPOCTEHIINE TMPOrPAMMHBIE CpPEICTBA U  AIEKTPOHHO-
KOMMYHUKAIIMOHHBIE CUCTEMBI IIPU PELICHUN CTEPEOMETPUUECKUX 3a]1a4;

e W3BJIEKATh, MNPEOOPa30BHIBATh M WHTEPIPETUPOBATH HHGOPMAIHIO O
MPOCTPAHCTBEHHBIX T'E€OMETPUUYECKHX (HUrypax, MpenCcTaBICHHYIO Ha
yepTexax U pUCYHKax;

e TMPUMEHATH TMOJTYYEHHbIC 3HAHWS HA TPAKTUKE: CpPaBHUBATH U
aHAJIM3UPOBATh pEaNIbHBIC CUTYallMU, MPUMEHSTh U3y4YEHHBIC MOHSITHUS B
npolecce IMOMCKAa PEIIeHHs MaTeMaTU4YecKh  Cc(hOpMYIMpPOBAHHOU
npo0JIeMbl, MOJIEIUPOBATh pEAIbHBIE CUTYAllMM Ha S3bIKE TE€OMETPUH,
MCCIIEI0BAaTh NOCTPOEHHBIE MOJIENIA C HMCIOJb30BAHUEM I'€OMETPHUECKUX
MOHATUH M TEOpeM, ammapara ainreOpbl, pelaTh MPaKTUYECKUE 3a]lauu,
CBSI3aHHBIE C HAXOXK/ICHUEM F€OMETPUUECKUX BEJINYNH,;

e UMETh MPEJCTABJICHUS 00 OCHOBHBIX 3Tamax pPa3BUTHSI T'EOMETPUU Kak
COCTaBHOM 4acTH ()yHIAMEHTA Pa3BUTHSI TEXHOJIOTHA.

K konmy 11 kiacca odyvaromuiics HayqYuTCs:



CBOOOZIHO OMNEPUPOBATH MOHSATUAMH, CBSI3AaHHBIMU C IWJIMHJPUYECKOU,
KOHMYECKOH U Cc(EepUyYecKOd TOBEPXHOCTAMH, OOBSACHATH CIOCOObI
MOJTyYEHUS;

OIEepPUPOBATH MOHATUSMHU, CBI3AHHBIMU C T€JIAMU BPAILCHUS: LIUITUHIPOM,
KOHYCOM, c(hepoll u mapom;

pacrmo3HaBaTh Tejia BpaiieHus (IWIMHAP, KOHYC, cdepa u 1map) u
OOBSICHATH CIIOCOOBI MOJTYyYEHUS TEJ BPAIllCHNUS,

KJIacCCU(PUIIMPOBATH B3aMMHOE PACTIONOKEHHE C(HEephl U TUIOCKOCTH;
BBIYHCIIATh BEIIMYMHBI DJIEMEHTOB MHOTOI'PAHHHKOB W TEJ BpAICHUS,
00BEMBI M TUIOIIATN TMOBEPXHOCTEH MHOTOTPAHHHKOB W TEJ BpaIlCHUS,
T€OMETPUIECKUX TEJl C MPUMEHEHHEM (OpMYIT;

CBOOOJHO ONMEPUPOBATH MOHSATHUSIMH, CBI3aHHBIMU C KOMOWHAIMSIMHU TEIN
BpallleHUs] ¥ MHOTOTPaHHUKOB: MHOTOIPAHHMK, BIMCAaHHBIA B cdepy U
OINMCaHHBIA OKOJIO cepsl, chepa, BOUCAHHAS B MHOTOIPAHHUK WM TEJO
BpalllCHMUS;

BBIUKCIISITH COOTHOIICHUSI MEXTY TJIOMIAASIMU TOBEPXHOCTEN U 00bEMaMU
IMOTOOHBIX TEI;

n300paXkaTh M3ydaeMble (QUTYPHI, BBINOJHITH (BBIHOCHBIC) TUIOCKUE
YEpTEXU W3 PUCYHKOB MPOCTBIX OOBEMHBIX (PUTYp: BUI CBEpPXY, COOKY,
CHU3Y, CTPOUTH CEUCHUSI TEJl BPAILICHHUS;

U3BIIEKaTh, WHTEPIPETUPOBATh M TMPeoOpa3oBhIBaTh HH(MOpMAIHIO O
MPOCTPAHCTBEHHBIX TEOMETPUUECKUX (QUTrypax, TMPeACTaBICHHYI0 Ha
yepTexax U PUCYHKaX;

CBOOOTHO OMIEPUPOBATH MOHATHEM BEKTOP B IPOCTPAHCTBE;

BBITIONTHSATH OTNIEPAIUU HAJl BEKTOPAMU;

3aJ1aBaTh MJIOCKOCTh YPAaBHEHUEM B JIEKAPTOBOM CHCTEME KOOPANHAT;
pelraTh TeOMETPUIECKUE 33/1a4i Ha BBIYUCIICHUE YIJIOB MEXKIY MPSIMBIMU
U TUIOCKOCTSIMH, BBIYMCIICHUE PACCTOSIHUH OT TOYKH IO TUIOCKOCTH, B
1[€JI0M, Ha TPUMEHEHUE BEKTOPHO-KOOPIMHATHOI'O METO/1a NP PEIICHUH;
CBOOOMHO OMEpUPOBaTh TIOHATHSIMH, CBS3aHHBIMH C JIBIDKEHHEM B
MIPOCTPAHCTBE, 3HATh CBOMCTBA JBUKEHUMN;

BBITIONTHATh HW300paXKCHUS MHOTOTPAHHWKOB W TEJ BpalICHUS IPH
MapaajieIbHOM  TEPEHOCE, LEHTPATbHOM CHMMETPHUM, 3€PKATBbHOU
CUMMETPHH, IPU TOBOPOTE BOKPYT MPSMOM, TpeoOpa3zoBaHusl MOJ00uS;
CTPOUTH CEYCHUS MHOTOTPAHHUKOB M TEJ BPAIICHUS: CCUCHHS ITUIMHApA
(mapaymiensHO M MEePIEHAUKYISIPHO OCH), CEYEHUsI KOHYca (TlapauieibHbIe
OCHOBAHHIO U TIPOXOIAIINE Yepe3 BEPIINHY), CEUCHUS 11apa;
UCTIONIb30BaTh METOJBI TIOCTPOSHUS CEUYCHM: METOJ| CJIEeI0B, METO]
BHYTPEHHETO MPOESKTHUPOBAHUS, METO/I IEPEHOCA CEKYILIEH MITOCKOCTH;



JIOKa3bIBaTh T€OMETPUYECKUE YTBEPIKIACHHUS;

IPUMEHSATh T€OMETpUYecKhe (aKThl JJIsl PELICHUS CTEPEOMETPHUUECKHUX
3aa4, MPEANOIAralolliuX HECKOJIBKO WIaroB pELIEHUs, €CIU YCIOBUSA
NPUMEHEHUS 33J]aHbl B IBHOM U HEABHOHN (opME;

pemare 3aJadyd Ha JOKa3aTelbCTBO MAaTEMAaTUYECKUX OTHOILUCHUW U
HAaXO0XKJICHUE T€OMETPUYECKUX BEIUYUH;

IIPUMEHATH MPOrPAMMHBIE CPEACTBA U JIEKTPOHHO-KOMMYHHUKALIMOHHbIE
CUCTEMBI ITPU PELICHUN CTEPEOMETPUUECKUX 3a]1a4;

IIPUMEHATh  IIOJIY4YEHHbIE  3HAHUS HA  IPAKTUKE:  CPaBHUBATD,
aHAJIM3UPOBATh U OLEHUBATh pPEAJIbHbIC CUTYAllMH, IPUMEHSITh U3YYCHHBIC
IIOHATHSI, TEOPEMBI, CBOMCTBA B  IIPOLIECCE IIOMCKA  PEIICHUSA
MaTeMaTH4eCKl  CPOPMYIMPOBAHHOW  MpOOJEMbI,  MOJAEIUPOBATH
pealbHbIE CUTYallMd Ha S3BIKE I€OMETPUM, HCCIIEN0BAaTh IIOCTPOCHHBIE
MOJENM C UCIIONB30BAHUEM TE€OMETPUUYECKUX IIOHATUM U TEOPEM,
anmapata anreOppl, pemarh MPaKTUYECKHE 3aJaduM, CBS3aHHBIE C
HAaxO0XJICHUEM T'€OMETPUUECKUX BEJINYNH;

UMETh MPEACTABICHUSI 00 OCHOBHBIX JTamax pa3BUTUS T€OMETPUU Kak
COCTaBHOM 4acTH (PyHAAMEHTa Pa3BUTHSI TEXHOJIOTHIA.



TEMATHUYECKOE INTAHUPOBAHHUE

10 KJIACC
KounuecrBo yacos JIEKTPOHHBIE
Ne HanmeHnoBaHue pa3aesioB U TeM (undposbie)
n/n MporpamMmsbl Bcero Konrpoamsie | Ipaxririeckue o0pa3oBaTeJIbHbIE
padoThI padoThI pecypent
1 BBenenue B cTepeoMeTpHio 23 1
) B3auMHoe pacrnosoxeHue NpsMbIx B 6 1
MIPOCTPAHCTBE
3 [TapannensHOCTh NPSIMBIX U IJIOCKOCTEN B 3
IPOCTPaHCTBE
4 HepneHnmfyns[pHocn) TPSIMBIX U o5
TUTOCKOCTEH B TIPOCTPAHCTBE
VYTl ¥ paccTosTHUS 16
MHororpaHHuKH 7
BekTops! B ipocTpaHcTBE 12
3 HOBTOE)GHI/I@, 0000IIleHNE U CUCTEMATH3AIIUS 5 )
3HaHUH
OBUIEE KOJIMYECTBO YACOB I10 [TPOT'PAMME 102 6 0




11 KUIACC

KosauuyecTBo yacoB DJIeKTPOHHbIE
HaumeHoBaHue pa3/iesioB H TeM uugpoBbIe
Ne n/m P Konrpoabnsie | IlpakTnueckue (1upp )
NMPOrpaMMbI Bcero oOpa3oBaTe/bHbIEC
padoThI padoThI
pecypchbl
1 AHanuTu4eckas reoMeTpus 15 1
I1 600
5 OBTOpEeHUE, 000 IueHI:Ie u 15 1
CHCTEMAaTU3aINs 3HAHWH
3 O0BEM MHOTOrpaHHUKA 17
Tena Bpamenus 24
5 [Tnomaay mMOBEPXHOCTH U 0OBEMBI 9 1
KPYTJIBIX T
6 JIBM>KEeHUS 5 1
7 [ToBTOpeHue, 0606meHI/UIe u 17 )
CHCTEeMaTU3alus 3HAHUH
OBIIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 102 8 0




HNOYPOYHOE IINTAHUPOBAHHUE
10 KVIACC

Ne
n/n

Tema ypoka

KoaunuecTBo uacos

KonTpoJbHbIe
Bcero P
padoThbI

IIpakTnueckue
padoThbI

Jara
H3Y4YeHUA

JIEKTPOHHBIE
uu(ppoBbIE
oOpa3oBarejibHbIE

pecypchbl

OcHOBHbIE ITpaBUJIa N300paXKEHUs Ha
PUCYHKE IIJIOCKOCTH, NapauleIbHbIX
HpsAMBIX (OTPE3KOB), CEPEAUHBI OTpE3Ka

ITonsTHs cTepeoMeTpun: TOUKa, psAMas,
IJIOCKOCTh, TPOCTPaHCTBO. OCHOBHBIE
IpaBuJia U300pa’keHUs HA PUCYHKE
IJIOCKOCTH, NapaJlJICIbHBIX ITPAMBIX
(OTpe3KOB), CepeIUHBI OTPE3Ka

ITonaTuA: nepecekaromuecs MIOCKOCTH,
nepeceKaromecs npsaMas 1 II0CKOCTb;
MOJIyTIPOCTPAHCTBO

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

MHororpanHUKH, H300paxKeHue
[IPOCTENUILINX TPOCTPAHCTBEHHBIX (PUTYP,
HECYIIECTBYIOIIMX O0BEKTOB

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 IIIOCKOCTEN

10

N300pakeHne ceueHuid MUpaMuIbl, KyOa u
MPU3MBI, KOTOPBIE MTPOXOIST Yepe3 uX
pEopa. M300pakeHue repecedeHus
MOJYYCHHBIX MJIOCKOCTEH. PackpaimnBanue
MOCTPOCHHBIX CEYCHUH PAa3HBIMHU IIBETAMHU

11

N300paxeHne cedeHnii mupaMu/isl, Kyoa u
IPU3MBI, KOTOPBIE IPOXOJST YEPE3 UX
pEbpa. M300pakeHne mepecedeHust
MOJIYYEHHBIX IJI0CKOCTEN. PackpammBanue
MIOCTPOEHHBIX CEUEHUI Pa3HBIMU IIBETAMU

12

W300paxeHne ceueHn MTUPaMu/Ibl, Kyoa u
MPU3MBI, KOTOPBIE MPOXOIST Yepe3 UxX
pEbpa. M300pakeHue repecedeHus
MOJTYYEHHBIX MJI0OCKOCTEl. PackpaimuBanue
MOCTPOCHHBIX CEYCHUHN Pa3HBIMHU IIBETAMHU

13

N300paxeHne cedeHni nupaMu/isl, Kyoa u
IPU3MBI, KOTOPBIE POXOST YEPE3 UX
pEbpa. M300pakeHne nepecedeHust
IIOJIYYEHHBIX IUIOCKOCTEN. PackpammBanue
MIOCTPOEHHBIX CEUEHUHN Pa3HBIMU IBETAMU

14

MeTton cienoB sl HOCTPOSHUS CeUeHU I




15

Mertop cnenoB a1 MOCTPOECHUS CEUEHUM.
CaolicTBa nepeceueHuil NpsiMbIX U
IJIOCKOCTEN

16

MeToz cnenoB AJis HOCTPOCHUS CEUEHUH.
CBolicTBa nepece4eHu il NpsIMbIX U
IIJIOCKOCTEN

17

[TocTpoenue ceuenuii B nupammuie, kyoe
1o TpéM Toukam Ha péopax. Co3nanue
BBIHOCHBIX YEpTEXKEHN U 3aIUCh 111aroB
IIOCTPOEHUS

18

[Toctpoenue ceuenuii B nupamue, kyoe
o TpéM ToukaMm Ha péopax. Co3nanue
BBIHOCHBIX YEpPTEXEH U 3aMUCh IaroB
MOCTPOEHUS

19

[TocTpoenue ceuenuii B mupamuie, Kyoe
o TpéM Toukam Ha péopax. Co3nanue
BBIHOCHBIX YEPTEKEH U 3aMHCh 1IaroB
MOCTPOEHUS

20

[TocTpoeHue ceueHuii B mupamuie, Kyoe
o TpéM Toukam Ha péopax. Co3nanue
BBIHOCHBIX YEPTEXKEHN U 3aIIMCh IaroB
MIOCTPOEHUS

21

[ToBTOpenue mmanumerpuun: Teopema o
[IPONOPLIMOHANBHBIX O0Tpe3kax. [lonobue
TPEYroJIbHUKOB

22

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




23

KonTponpsHas pabora "AKcroMbl
crepeomerpun. Ceuenus"

24

B3anMHOe pacrionokeHne NpsiMbIX B
npocTpascTBe. CKpelyBaroIuecs
npsmsle. [Ipu3Haky ckpemuBaromumxcs
MMpsIMBIX. HapaJ'IJ'IeJ'II)HBIC MPsAMBIC B
IPOCTPAHCTBE

25

Teopema 0 CyLIECTBOBaHUH U
€IMHCTBEHHOCTH IIPSIMOM IapalIeIbHON
JTAHHOM NPSAMOU, IPOXOAAILEH YEPE3 TOUKY
MPOCTPAHCTBA U HE JIKAILEH HA TAHHOU
npsmoi. Jlemma o nepecedenun
MapaJIeIbHBIX MPSIMBIX IIIIOCKOCTBIO

26

[TapannensHOCTh Tpex NpsIMBIX. TeopemMa o
TpEX MapauieNbHbIX IpAMbIX. Teopema o
CKPEIIMBAOIIMXCS TPSAMBIX

27

[TapannenbHOE TPOEKTUPOBAHUE.
OCHOBHbIE CBOWCTBA NapajlIEIbHOTO
npoeKTupoBanus. M300paxenne pa3HbIX
¢uryp B napajuiesIbHOW NPOEKIUH

28

[lenTpanbHas MpoeKus. Yromn ¢
COHAIIPABJIIEHHBIMU CTOPOHAMU. YTOII
MEXAY NPSAMBIMU

29

3agayn Ha JOKA3aTEILCTBO U
HCCJEI0BaHUE, CBSI3aHHBIE C
pacIIOIOKEHUEM IIPAMBIX B IIPOCTPAHCTBE

30

[ToHATHS: TApAIITIENEHOCTD MPSIMOU U
MJIOCKOCTHU B npocTpaHncTse. [Ipu3nax
napajieIbHOCTH MPSMOM U TIOCKOCTH.




CBolicTBa MapauIeNbHOCTH IPSIMON U
IUIOCKOCTH

31

['eomerpuyeckue 3a/1a4u Ha BHIYMCIICHUE U
JI0Ka3aTeNIbCTBO, CBSI3aHHbBIE C
MapauIeIbHOCTHIO MPSIMBIX U MIOCKOCTEH
B IIPOCTPAHCTBE

32

ITocTpoeHue cedeHus, NPOXOAAIIETO Yepe3
JAHHYIO IIPSIMYIO Ha YEPTEXKE U
HapaJuIeIbHOr 0 Ipyrou npssmou. Pacuér
OTHOUIECHUN

33

[TapannenpHast TPOEKIMs, TPUMEHEHUE
JUTSI IOCTPOCHHUSI CEUCHUI KyOa 1
napasuienenunena. Croiictea
napajiesienune1a u mpu3Mbl

34

[TapannensHble m1ockocTu. [Ipu3Haku
HapajieIbHOCTH JBYX MJIOCKOCTEN

35

Teopema 0 mapajieIbHOCTH U
€IMHCTBEHHOCTH TIJIOCKOCTH, MTPOXOSIIEH
yepe3 TOUKY, HEe IPUHAJIEKAILYI0 JaHHOM
IIJIOCKOCTHU U CJIEACTBUS U3 HEE

36

CaoiicTBa napaienbHbIX IJI0CKOCTEH: 0
NapauIeIbHOCTH NMPSMBIX IIepecedeHus
IIPU NEPECEUEHUH BYX HapauleIbHbIX
IIJIOCKOCTEN TPETher

37

CpolicTBa napaieabHbIX IJIOCKOCTEH: 00
OTpe3Kax MapajuieIbHBIX MPSMBIX,
3aKIIIOYEHHBIX MEXAY apaiielIbHbIMU
MJIOCKOCTSIMH; O IEPECEUEHUH MPSIMOM C
JBYMs1 TapaJIeIbHBIMU IJIOCKOCTMU




38

[ToBTOpenue: Teopema Iludaropa Ha
IUIOCKOCTH

39

IToBTOpEHNE: TPUTOHOMETPHS
MPSIMOYT OJIbHOT'O TPEYTI OJIbHUKA

40

CBoiicTBa Ky0a U IPSIMOYTOJIbHOTO
napajuiesnenuena

41

Brruucienue quH OTPE3KOB B KyOe 1
MPSAMOYT OJIbHOM I1apaJuIeIICIUIIENE

42

IlepnieHIMKYJISIPHOCTD IPSIMOU U
mockoctu. ITpusnak
HEPIIEHIUKYJIIPHOCTH IPSAMON U
IJIOCKOCTH

43

[TepneH UK yIIpHOCT NPAMON U
wiockoctu. [Ipusnak
MEPIEHANKYJISIPHOCTH IPSIMOKN U
IJIOCKOCTH

44

Teopema 0 CylIeCTBOBAHUU U
CANMHCTBCHHOCTHU HpHMOﬁ, HpOXO)ISIHIeI‘/’I
Yyepe3 TOYKY NPOCTPaHCTBA U
MEPIICHAUKYJIIPHOH K IIJIOCKOCTH

45

IInockocTu u MNEPHICHANKYJIAPHBIC UM
MMpsAMBIC B MHOI'OT' paHHUKAX

46

IInockocTy U nepneHauKyIsIpHBIE UM
IIPsIMbIE B MHOI'OT' paHHUKAaX

47

[lepnieHauKyIIsIp U HAKJIOHHAS.
[TocTpoeHue neprneHauKyJsipa U3 TOYKU Ha
PSIMYIO

48

[lepnieHAMKYIISIp M HAKIIOHHAS.




ITocTpoenue neprneHuKyIsipa U3 TOYKU Ha
IPAMYIO

Teopema 0 TpEX NepneHauKyIsIpax

49
(mpstmast 1 oOpaTHast)

50 Teopema o TpEX MepHEeHIUKYIApax
(mpsimast 1 oOpaTHast)

51 VYTroa Mexay CKpelnBaoImuMUcs
IPAMBIMU
[Tonck nepneHAuKyYJISIPHBIX TPSIMBIX C

52 IIOMOIIBIO MEPHEHANKYIISPHBIX
IIJIOCKOCTEN

53 OproronanbHOE NPOEKTUPOBAHUE
[Toctpoenue ceuenuit kyoda, mpu3Msbl,

54 MPaBWJIBHOW MU PAMUIBI C TOMOILBIO
OpPTOTrOHAJIBHOM MPOEKIIUH
[Toctpoenue cedenuit Kyda, mpU3MBbI,

55 MIPaBUIIBHON MUPAMHUJIBI C IOMOLIBIO
OpPTOrOHAJIBHOM NPOEKIINHU
CuMMeTpus B IPOCTPAHCTBE

56 OTHOCHUTENBHO II0ocKocTH. [1ockoctu
CUMMETPUI B MHOI'OI'paHHUKAX

57 ITpu3Hak nepneHauKyJIIpHOCTH NPIMOH U
IUIOCKOCTHU KaK CIIEACTBUE CUMMETPUHU

58 IIpaBunbHBIE MHOTOrpaHHUKH. Pacuér
paccTosSHUI OT TOUKH J10 MJIOCKOCTU

59 [IpaBusibHBIE MHOTOIpaHHUKHU. Pacuér
paccTOSTHUI OT TOUKH J10 MJIOCKOCTH

60 CriocoOb!I Oy CTUTH MEPHEHIUKYIISPHI:




CUMMETPHUS, CABUT TOYKH IO
napaieIbHON NpsMOit

61

CaBur 1o HemapasuieJIbHON NPSIMOH,
MU3MEHEHHUE PacCTOSHUI

62

KonTtponshas padora "B3anmnoe
pacnooXKeHNne MPSMBIX U TIIIOCKOCTEH B
npocTpaHcTBe"

63

[ToBTOpEHUE: Yyroa Mexay IpSMBIMH Ha
IJIOCKOCTH, TPUTOHOMETPHUS B
MPOM3BOJILHOM TPEYTOJIbHUKE, TeopemMa
KOCHHYCOB

64

IToBTOpEHNME: Yyroa Mmexny
CKpCHIMBAIOIIUMUCA IPAMBIMU B
IIPOCTPaHCTBE

65

FGOMeTpI/I‘-IGCKI/Ie MECTOAbI BBIYMCIICHUA
yria MCKAY MPSAMBIMH 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 IpsIMOI
MepEeCeYEHUs IBYX ITOCKOCTEN
NEPIIEHAUKYJIIPHBIX TPEThEH INIOCKOCTH

69

[TpssMoyToNIbHBIN TapaIeIenunes; Kyo;
M3MEpPEHUsl, CBOMCTBA MPSAMOYTOIBHOTO
napaJsuiesienunena

70

Teopema o quaroHau NpsIMOYroJbHOIO




napauicjenuneaa u CJICacTBUC nu3 Heé

71

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

72

[ToBTOpEHUE: CKpelMBarOUIecs IpsMbIe,
napaJuieNbHbIe TIOCKOCTH B CTAaHAAPTHBIX
MHOTOT'PaHHUKAX

73

Hapa nmapaJjCJIbHbIX IJIOCKOCTEH Ha
CKPCHINBAOIIUXCA ITPAMBIX, PACCTOAHUC
MCXKY CKPCIIUBAOIMUMHACA IIPAMBIMHA B
MMPOCTBIX CUTYyalluAX

74

PaccrositHue oT TOYKHM 70 MIIOCKOCTH,
paccTosiHUE OT MPSAMOH 10 MIIOCKOCTU

75

Brruucnenue paccTosiHUN MEXTy
CKPEIIMBAIOIIMMUCS ITPSIMBIMU C
MTOMOUIBIO MEPHEHAUKYIISPHON IJIOCKOCTH

76

TpéXrpaHHbIN yroy, HepaBeHCTBa s
TpexrpaHHsbIX yrioB. Teopema [lugaropa,
TEOPEMBI KOCUHYCOB M CHHYCOB ISt
TPEXTPAHHOIO yriia

77

DeMeHThI cepruuecKoil TeOMETPUH:
reojie3nuecKre JUHUM Ha 3eMIiie

78

KonTtponbsnas pabora "Yrisl u
paccTostHus"

79

Cucrematuzanus 3HaHui "MHOrorpaHHUK
U €ro dJIeMeHTHI"

80

IInpamuna. Buast nupamun. [IpaBunbHas
nupamuaa




ITpuzma. IIpsimast 1 HaKJIIOHHAS TPU3MBI.

81 1
[IpaBunbHasg npuzma

82 [Ipsimoii mapaenenumnen, 1
MPSIMOYTOJILHBIH MapaJuieienumnes, Kyo

83 Brinykisle MHOrorpansuku. Teopema 1
Oiinepa
Brimykiieie MHOTOrpanHuku. Teopema

84 Diinepa. [IpaBuiibHBIE ¥ TIOJYIIPABUIIbHBIC 1
MHOTOI'PaHHUKH

85 KontponpHas pabora "MuororpanHuku” 1

86 [TonaTHe BeKTOpa Ha MIJIOCKOCTU U B 1
MIPOCTPAHCTBE

87 CymMma BEKTOpOB 1

88 Pa3HoCTh BEKTOpOB 1

89 [TpaBuno napamtenenumnena 1

90 YMHOXEHHE BEKTOpa Ha YHUCIIO 1
PaznoxxeHue BekTopa 1mo 6azucy Tpeéx

91 BEKTOPOB, HE JICKAITUX B OTHOU 1
IIOCKOCTH

92 CkansipHOE MPON3BEICHIE 1

93 Brruncnenue yria Mexay BEKTOpaMH B 1
MIPOCTPAHCTBE

94 [Ipocreiimme 3a1a4u ¢ BEKTOPAMHU 1

95 [TpocTeiimue 3agaun ¢ BEKTOpaMu 1

96 [Ipocreiimme 3a1a4u ¢ BEKTOPaMH 1

97 [Ipocreiimue 3aauu ¢ BEKTOpaMHu 1

98 O0o01enue 1 cucTeMaTH3aIus 3HaHU ! 1




99 O06o0mIeHne u cucTeMaTH3alus 3HaHUM 1
100 Hrorosasi KOHTpOJIbHAS paboTa 1
101 Hrorosast kKoHTpoOJIbHAS paboTa 1
102 O06o0mIeHne u cucTeMaTH3alus 3HAHUHA 1
OBIIEE KOJIMYECTBO YACOB I10 102

I[TPOTPAMME




11 KITACC

KosanyectBo 4yacos DJIEKTPOHHBIE
JlaTa nudpoBbie
Nen/m | Tema ypoka Konrtpoasnsbie | IlpakTHyeckue
Bcero u3yyeHusi | oOpasoBaTe/bHbIE
padoThI padoThI
pecypcsl
1 [ToBTOopenue temsl "KoopanHaTel BEKTOpa 1
Ha MJIOCKOCTU U B MPOCTpaHcTBe"
5 [ToBTOpenue temsl "CkassipHoe 1
IIpOU3BE/IeHNE BEKTOPOB"
3 IToBTOpeHue Temel "Brluncienue yria 1
MEXJy BEKTOPAMHU B IIPOCTpaHCTBE"
4 [ToBTOpeHue TeMsl "Y paBHEHHE IPSAMOH, 1
MIPOXOJISIIIEN Yepe3 ABE TOUKH"
5 YpaBHEHM € TJIOCKOCTH, HOPMAJIb, 1
YPaBHEHHE IUIOCKOCTH B OTPE3KAX
5 YpaBHEHME IIIOCKOCTH, HOPMalJlb, 1
ypaBHEHHE INIOCKOCTU B OTpe3Kax
7 BektopHoe npou3sBeneHue 1
8 JIuHeliHble HEpAaBEHCTBA, IMHEHHOE 1
IpOrpaMMHPOBaHUE
9 JIuHeiiHbIe HEpAaBEHCTBA, JJUHEWHOE 1
IIPOrpaMMHUPOBaHUE
10 AHaJIMTHYECKHE METOIBI pacyéra yriia 1
MEX]1y IPSMBIMUA B MHOTOT paHHUKAX
11 AnanuTudeckue METOAbI pacuéra yria 1
MEX]y IIIOCKOCTSIMU B MHOI'OTpaHHHUKaX
12 @opMyna pacCTOSIHUS OT TOYKHU A0 1




IIJIOCKOCTHU B KOOpAHUHATax

HaxosieHue paccTosiHui OT TOYKH 110

13
TIJIOCKOCTH B KyOe

14 Haxoxnenue paccTosHUAN OT TOYKH 10
IJIOCKOCTH B IIPaBUJIBHON UpaMUe

15 Kontponpnas pabota "AHanmutudeckas
reometpus"

16 CeueHust MHOTOT'paHHUKOB: CTaHJapTHbIE
MHOT'OTPaHHUKH

17 CeueHyst MHOTOIpaHHUKOB: METO]| CJIEZ0B
CeueHMst MHOTOT'paHHUKOB: CTaHJapTHbIE

18 IJIOCKOCTH, IIepECEeUeHUsI IPAMBIX U
IIJIOCKOCTEN

19 [TapanienbHble IPSMbIE U JIOCKOCTH:
napajulelibHble CEUEHUs

20 [TapanienbHble IpsIMbIE U ITJIOCKOCTH:
pacdéTr OTHOMIEHUH
[TapaniensHble TPSIMBbIE U TJIOCKOCTH:

21 YIIIbl MEX]y CKPEIMBAIOLIIMMUCS
MPSIMBIMU
[lepieHquKyIIApHBIE IPAMBIE U

99 IJIOCKOCTH: CTaHJapTHBIE aphbl
eI EHIUKYJIIPHBIX I1JIOCKOCTEN U
MPSIMBIX, CAMMETPUU MHOTOT PAHHUKOB
[lepnienquKyIIIpHBIE IPAMBIE U

23 IJIOCKOCTH: TE€OpEMa O Tpex
HepIEeHIUKYIsIpax

24 [lepnenauKynspHbIE TPSIMBIE U




IIJIOCKOCTH . BBIYHCJICHUA JJIUH B
MHOTI'OI'PaHHHKAaXx

25

[ToBTOpEHue: momanu
MHOTOYT'OJIbHUKOB, (POPMYJIBI AJ15
TIJIOMIAJIEH, COOOPaKeHUs TOA00US

26

[ToBTOpEHue: nnomaau
MHOTOYTOJILHUKOB, (POPMYIIBI AJIsT
IJIOMIAJIEH, COOOpaskeHUs MTOA00Us

27

[ToBTOpEHHME: TIOMIAAH
MHOT'OYTOJIbHUKOB, (DOPMYJIbI s
IoMIaACH, COOOpaKeHUs MOT00us

28

[Tnomany cedeHnii MHOTOTPAHHHUKOB:
TUTOINA/IM TIOBEPXHOCTEH, pa3pe3aHus Ha
YacTH, COOOpaKeHUs TOA00US

29

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

30

Kontponehas padota "IloBTopenue:
MHOT'OTPaHHUKH, CEUEHUS
MHOTOTPaHHUKOB"

31

O0beM Tena. OObeM MPAMOYTOJIHLHOTO
napaJuiesenumea

32

3agaun 00 yABOCHUH Ky0a, O KBaIpaType
Ky0a; 0 TpHUCEeKIUH yria

33

CrepeoMeTpruYecKue 3a1a4H, CBA3aHHBIC C
00BEMOM TIPSIMOYTOJILHOT'O
napajuieNenunena

34

[Ipuknannbie 3aja4u, CBA3aHHbBIE C




BBIYUCIICHUEM 00BhEMA MPSIMOYTOJILHOTO

napaJesnaenunena

35 O6bEM psAMOil TPU3MBI

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

37 [IpuknagHbie 321291, CBSI3aHHBIC C
00BEMOM TIPSIMON TMPU3MBI
Boruncnenne 00bEMOB Tell € TOMOILBIO

38 omnpenenéHHoro uarerpana. OosEm
HAaKJIOHHOU IPU3MBI
Brruncnenne 06bEMOB Tell C TOMOIIBIO

39 onpeaenéHHoro nurerpana. OobEm
MUpaMuIbl

40 ®opmyna o6béMa nupamuabl. OTHOLIEHHE
00BHEMOB TUPAMHJT C OOIIUM yTIIOM

41 ®opmyna 06béMa upaMuasl. OTHOLICHHE
00HEMOB TUPAMH/T C OOIIUM yTIIOM

42 CrepeoMeTpruUecKHe 3a/1a9u, CBSI3aHHBIE C
00BEMaMU HaKJIOHHOM MTPU3MBI

43 CrepeomeTpruyecKue 3a/1a4u, CBSI3aHHBIE C
00BbEMaMH MTUPAMHUTBI
[Ipuknagnasie 3agaun o Teme "O0BEMBI

44 Tel", CBSA3aHHBIE ¢ 00bEMOM HAKJIOHH O
MIPU3MBI

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

16 [Ipumenenue o0bEMOB. Brruncnenue

pacCcTodAHNA 4O IJIIOCKOCTH




KonTtponwsnas pabora "O6bém

47 |
MHOT'OI'paHHUKA
Humuaapruyeckasi TOBEPXHOCTD,

48 o0pa3yromye MUINHIPUIECKON
TTOBEPXHOCTH

49 Humuuap. [Ipsmoit KpyroBoi LWIMHID.
[Inomaae MOBEPXHOCTH LUIMH/IpA

50 Konunueckast moBepXHocTbh, 00pa3yromme
KOHMYeCKOl noBepxHocTH. Konyc

51 Ceuenue KOHYyca ITOCKOCTBIO,
MapauieabHON MIIOCKOCTH OCHOBAHUS

52 VYceuénnslii konyc. M3o0pakeHue
KOHYCOB M YCEUEHHBIX KOHYCOB

53 [Tnomaas 60KOBOI MOBEPXHOCTH U
ITOJIHOM TOBEPXHOCTH KOHYCa

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

55 JI0Ka3aTeIbLCTBO U BEIUKCIICHHUE,
MOCTPOEHUEM CEUEHUM IMIMH/pA, KOHYCa
Crepeomerpruueckue 3a1a4u Ha

56 JI0Ka3aTeJIbCTBO U BBIUUCIIEHUE,
MOCTPOEHUEM CEUEHUM LIMIIMHpPA, KOHyCa

57 [IpuxnagHsie 3a1a4n, CBS3aHHBIE C
TAITUHAPOM

58 [Ipuknaausie 3a1a4u, CBA3aHHBIE C
HUATUHAPOM

59 Cdepa u map




60

[epeceuenne chepsl u mapa ¢
I0cKoCThI0. Kacanwue mapa u cdepsl
IJIOCKOCTHIO. By u n3o0paxenue mapa

61

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

62

VYpasuenue coepsl. [Inomans chepsr u eé
yacTeu

63

CummMmertpus chepsl U mapa

64

CrepeoMerpuuecKue 3a1a4u Ha
JI0KA3aTeNIbCTBO U BHIUUCIICHUE,
CBSI3aHHBIE CO CPepoil U 1mapom,
MMOCTPOCHUEM UX CEUEHUMN MIOCKOCTHIO

65

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

66

[IpukmamHbie 3a1a4u, CBSI3aHHBIE CO
cepoii u mapom

67

[ToBTOpEeHME: OKPYKHOCTh HA TUIOCKOCTH,
BBIUMCIICHUS B OKPY)KHOCTH, CTaHIaPTHbIE
mon00us

68

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

69

3agauu o TeMe "Tela U MOBEPXHOCTU
BpanieHus"

70

3anauu 1o Teme "Tena u TOBEPXHOCTH
BpauieHus"




71

Kontponbhas padota "Tena u
MOBEPXHOCTHU BpalieHus"

72

O6véM nuimHapa. Teopema 06 00BEME
IpAMOIro NUJIMHApaA

73

Brruucnenne 00bEMOB Tell C TOMOIIBIO
ornpenenéHHoro uHrerpana. O0béM
KOHYycCa

74

ITmomaan 6GOKOBOM U IMOJTHON
MOBEPXHOCTH KOHYCA

75

CrepeomeTpruueckue 3a1a4u, CBsI3aHHbBIE C
BBIYUCIICHUEM 00BEMOB IIUIMH/IPA,
KOHyca

76

[Mpuknaaasie 3aaaun 1o Teme "OO0bEMBI U
IJIOIIA/IM TIOBEPXHOCTEMN Ten"

77

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

78

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

79

[TomoGHBIE TENIa B TPOCTPAHCTBE.
N3menenue o0vEma ipu mo00uu.
CrepeoMeTrprieckre 3a/1a4M, CBI3aHHBIC C




BBEIUHUCIIEHHEM O0BEMOB TeJI U IUIOIIALEH
MOBEPXHOCTEN

80

KonTtponwsnas pabora "Ilnomann
TTOBEPXHOCTH M 00BEMBI KPYTJIBIX Ten"

81

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

82

Buibl qBrKEHMI: TapaienbHbIN
MepeHoc, IIEHTpaIbHas CHMMETPH S,
3epKajbHass CAMMETPHUS, TOBOPOT BOKPYT
MPSMOM

83

[IpeoGpazoBanus mogodusi. [Ipsimas u
cdepa Ditnepa

84

['eomerpuyeckue 3aj1auu Ha NPUMEHEHUE
JBUKEHUS

85

KonTponsnas pabora "BekTopsl B
npocTpaHcTBe"

86

O6o0matomiee mosropenue 11 monsTuii u
MeTo10B Kypca reometpun 10-11
KJ1acCOB, CUCTEMATU3alus 3HAaHUM:
"ITapasnenbHOCT NPSAMBIX U IUIOCKOCTEH
B MpOCTpaHCTBE"

87

Ob6o6maromee nopropenue 11 nonsatuii u
MeTO0/10B Kypca reomerpuu 10-11
KJIACCOB, CHCTEMAaTH3aINA 3HAHWI:
"Bekrops! B mpocTpaHcTBE"

88

O6o6maromiee moropenue 11 moHsaTHii u
MeTO0/10B Kypca reomerpuu 10-11




KJIaCCOB, CHCTEMAaTH3aI1sl 3HAHWIM:
"Bektops! B npocTpaHctse"

89

O6o6maromniee nopropenue 11 nonsatuii u
MeTO/10B Kypca reomerpuu 10-11
KJIACCOB, CHCTEMAaTH3aINsT 3HAHWI:
"O6beM MHOrorpaHHHuKa"

90

O6o0matomiee mosropenue 11 monsTuii u
MeTO0/10B Kypca reometpuu 10-11
KJIACCOB, CHCTEMAaTH3alHs 3HAHUI:
"O6beM MHOrorpaHHukKa"

91

O6o6maromee nopropenue 11 moHsATuii u
MeTOoJ10B Kypca reomerpun 10—11
KJIaCCOB, CHCTEMATHU3AIIM 3HAHUH:
"[lnomaay MOBEpXHOCTH U 00HEMBI
KpyribIx Ten"

92

O6o6maromniee nopropenue 11 nonsatuii u
MeTO/10B Kypca reomerpuu 10-11
KJIaCCOB, CUCTEMATU3ALINsl 3HAHUI:
"[Tnomany NOBEpXHOCTH U 0OBEMBI
KpyTJibIX Ten"

93

Htorosas KoHTpoJbHas paboTa

94

Wrorosas koHTpoJbHas paboTta

95

[ToBTOpEHUE, 0000IICHHE U
cucTeMaTh3anus 3HaHUN

96

Hcropust pa3BUTHS CTEPEOMETPUN KAK
HAYKH U €€ pOJIb B Pa3BUTUU
COBPEMEHHBIX NHKCHEPHBIX U
KOMITBIOTEPHBIX TEXHOJIOTUI




97

Hcropus pa3BUTHS CTEPEOMETPUH KaK
HayKd U €€ poJib B pa3BUTUH
COBPEMEHHBIX NHKEHEPHBIX U
KOMITBIOTEPHBIX TEXHOJIOTUN

98

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

99

Hcropus pa3BUTHS CTEPEOMETPUN KAK
HayKHU U €€ pojib B Pa3BUTUU
COBPEMEHHBIX MHKCHEPHBIX U
KOMIIBIOTEPHBIX TEXHOJIOT U

100

Hcropust pa3BUTHS CTEPEOMETPUN KaAK
HayKd U €€ poJib B pa3BUTUH
COBPEMEHHBIX MHKEHEPHBIX U
KOMITBIOTEPHBIX TEXHOJIOTUN

101

Hcropust pa3BUTHS CTEPEOMETPUN KAK
HAYKH U €€ pPOJIb B Pa3BUTUU
COBPEMEHHBIX UHKCHEPHBIX U
KOMITBIOTEPHBIX TEXHOJIOT U

102

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

OBUIEE KOJIMYECTBO YACOB I10
ITPOTPAMME

102







IMPOBEPAEMBIE TPEBOBAHUS K PE3YJIBTATAM OCBOEHUA
OCHOBHOI OBPA3OBATEJBHOM NPOI'PAMMBI

10 KUIACC
Kon .
IIpoBepsiemMble MpeMeTHbIE Pe3yIbTAThI 0CBOEHNSI OCHOBHOIA
NMpoBePsIEMOT0 .
00pa3oBaTeIbHOI MPOrpaMMBbI CPeHEro 0o1ero 0opa3oBaHusi
pe3yiabTara
7 I'eomerpus
7.1 OnepupoBaTh MOHATUSIMH: TOYKA, TIPSIMasi, IJIOCKOCTh
79 [TpuMeHSTh aKCHOMBI CTEPEOMETPUU M CIICACTBUS M3 HHUX MPH PEIICHUH
' reOMETPUYECKHX 33714
73 OnepupoBaTh TMOHATUSAMHU: TMapaUIENbHOCTh W HEPHEHIUKYJISIPHOCTH
' MPSIMBIX U TIIOCKOCTEN
74 KnaccudummpoBaTh B3aMHOE PACIIOIOXKEHUE MPSIMBIX M IIJIOCKOCTEH B
' IPOCTPAHCTBE
OnepupoBaTh MOHATUSIMU: JBYTPAaHHBIA yroil, TPaHH ABYTPAHHOIO Yria,
7.5 peOpo ABYIpaHHOIO YIJIa, JIMHEHHBIA yrosl ABYT'PaHHOTO yria, I'pallyCHas
Mepa ABYTPaHHOTO yriia
76 OnepupoBath MOHATHSAMH: MHOTOTPAHHHK, BBIMYKIBIA M HEBBITYKJIBIH
' MHOTOTPaHHHUK, SJIEMEHTBI MHOTOI'paHHUKA, IPABHILHBI MHOTOTPAaHHUK
77 Pacno3HaBaTh OCHOBHBIC BHUJBl MHOTOIDAaHHUKOB (TIUpaMuia, IpHU3MA,
' MPSIMOYTOJIbHBIH MapaJienenumnen, Kyo)
KnaccudpumupoBath ~ MHOTOTpaHHUKH,  BBIOMpass ~ OCHOBAaHHS  JJIA
7.8 KIacCH(UKAIUU (BBITYKJIbIC U HEBBITYKIIBIE MHOTOTPAHHHUKH, TPABHILHBIC
MHOTOTPaHHUKH, IPSIMbIC U HAKIIOHHBIC TTPU3MBI, TTaPAJIICIICITHIIEI )
7.9 OmnepupoBaTh NOHATUSIMHU: CEKYIas MJIOCKOCTh, CEYEHNE MHOTOT PAHHUKOB
210 OOBSCHATH MPHUHIIMITEI TTOCTPOCHUSI CEUCHUI MHOTOI'PAHHUKOB, UCIOJIB3YS
' METOJI CJICIIOB
CTpouTh ce4eHUss MHOTOTPAHHUKOB METOJOM CJIEJIOB, BBIOJHATH
7.11 (BBIHOCHBIE) TJIOCKUE YEPTSKH M3 PUCYHKOB IMPOCTHIX O0BEMHBIX (GHTYP:
BU/I CBEpPXY, COOKY, CHU3Y
Pemate 3amauu Ha HaXOXJICHUWE NEOMETPHUYECKHX BEIMYMH 1O oOpa3iam
WIA alrOpPUTMaM, ITPUMCHSS W3BECTHBIC AHAIMTHYCCKHE METOABI TpU
7.12 pelIEHNH  CTAaHJAPTHBIX MAaTEeMAaTHYECKMX 3a/Jad Ha  BBIYHUCIICHUE
pacCTOSTHUN MEXAy IBYMs TOYKAaMH, OT TOYKH JO MPSIMOH, OT TOUKUIO
TJIOCKOCTH, MEXKJTy CKPEIIUBAIOIIUMHUCS MPSIMBIMU
Pemate 3amaum Ha HaxOXJCHHE T€OMETPUYECKHX BEIWYUH 1O 00paslam
713 WIA aJTOPUTMaM, MPUMEHSS HW3BECTHBIC AHAIMTHYCCKHE METOABI TPU

pPCIICHUN CTAHAAPTHBIX MATCMATHUYCCKUX 3a/la4 Ha BBIYUCIICHUC YIJIOB
MCXKIY CKpCIIMBAOMIMMUCA IPAMBIMHU, MCKIY pr[MOI7I n TIIJIOCKOCTBIO,




MCKAY IJIOCKOCTAMH, ABYTI'PAHHBIX YI'JIOB

Beruuciath 00bEMBI U TIJIOIIAIM TOBEPXHOCTEH MHOTOI'PAaHHUKOB (TIpU3Ma,

7.14 NUpaMUja) ¢ MpUMEHEHHEM (OPMYJ, BBIYUCIATH COOTHOILIEHUS MEXAY
TUIOIA/ISIMU TIOBEPXHOCTEH, 00bEMaMU MOT0OHBIX MHOT OTDAHHUKOB
715 OnepupoBaTh MOHATHSAMH: CHMMETpPUS B TPOCTPAHCTBE, IEHTP, OChb U
' IUIOCKOCTh CHMMETPHH, IICHTP, OCh U MJIOCKOCTh CHMMETPHH (DUTYPbI
W3Bnekatb, mpeoOpa3oBeIBaTh M WHTEPHIPETHPOBATH HWH(POPMAIUIO O
7.16 MPOCTPAHCTBEHHBIX T'E€OMETPUYECKUX (UTypax, TMpEeNCTaBICHHYI0 Ha
YepTexax U pUCYHKaX
[TpumeHsTh TeoMeTpuuecKkue (GaKThl ISl pPEHICHUS CTePEOMETPUYECKUX
7.17 3a7a4, MNPEANOJararolluX HECKOJbKO IIaroB pEUICHUs, €CIIA YCIOBUSA
MIPUMEHEHUS 3aaHbI B IBHOU Qopme
718 [IpumenaTs mpocTellre NpPOorpaMMHBIE CPEICTBA M DJIEKTPOHHO-
' KOMMYHUKAIIMOHHBIE CUCTEMBI IIPU PEIIEHUH CTEPEOMETPUYeCKUX 3a7au
719 [TpuBOIUTE TpUMeEpPHl MaTEMaTHYECKUX 3aKOHOMEPHOCTEW B TPUPOJAE H
' ’KM3HH, PaCIIO3HABATH MPOSBJICHUE 3aKOHOB T€OMETPHUHU B HCKYCCTBE
[TpuMeHATh TOJIyYEeHHBIE 3HAHUS Ha MPAKTUKE: aHATU3UPOBATh peasibHbIC
CHTyalliyl U NMPUMEHATh U3YYCHHBIE MMOHSATHS B MPOIIECCE TIOMCKA PeIleHuUs
MaTeMaTUYeCKu C(HOpMYITHUPOBAHHOW MPOOIEMBI, MOIETUPOBATh PeasIbHBIC
7.20 CUTyallUM Ha SA3bIKE I'€OMETPUHU, HCCIENA0BATH IOCTPOCHHBIE MOJAEIH C
UCIIOJIb30BaHUEM T€OMETPHUECKUX MOHITHH M TEOpeM, armapaTta anreOpsl,
pemarb  TPaKTUYeCKHE  3aJadd, CBsA3aHHBIE C  HAXOXJICHHEM
reOMETPUYECKUX BEITHMIHH
11 KJIACC
Kon v
IIpoBepsieMble npeMeTHBIE Pe3yJIbTATHI 0CBOEHHS 0CHOBHOM
NpoBepPsIeMOro .
o0pa3oBaTe/IbHOH MPOrpaMMBbI Cpe/IHero 001Iero 0opa3oBaHus
pe3yJjibTara
6 I'eomerpus
OnepupoBath MOHATUSAMU: IMJIMHAPUYECKAs MMOBEPXHOCTb, 00pa3yrolue
6.1 UWIMHIPUYECKON TOBEPXHOCTH, MHMJIMHApP, KOHWUYECKas IOBEPXHOCTH,
o0pasyrome KOHHYeCKOi MOBEPXHOCTH, KOHYC, ceprueckas MoBepXHOCTh
6.2 PacrioznaBath Tena BpamieHus (TUIMHAP, KOHYC, cdepa u map)
6.3 OOBACHATH C1IOCOOBI MOTYYEHUS TEJ BpalLCHUs
6.4 KnaccudummpoBaTs B3auMHOE pacioiokeHne chepsl U MI0CKOCTH
OmnepupoBaTh MOHSATHIMHU: IAPOBOH CErMEHT, OCHOBAaHHE CErMEHTA, BHICOTA
6.5 CerMeHTa, LIapOBOW CJIOH, OCHOBaHHE LIAPOBOrO CJIOS, BHICOTA IIAPOBOIO
CII0sI, IIAPOBOM CEKTOP
6.6 Beaucnsate 00BEMBI W IUIOMIAAW TOBEPXHOCTEH TeNm  BpaIleHHUS,




TEOMETPUYECKUX TEJl C TPUMEHEHUEM (popMyt

6.7

OnepupoBaTh TOHSATUSMHU: MHOTOIPAaHHUK, BIMCaHHBIA B chepy u
OIMCaHHBIA OKOJIO cdepsl, chepa, BOUCAHHAS B MHOTOI'PAaHHUK WM TEJIO
BpaleHUs

6.8

BBMHCIATE COOTHOIICHUS MEXAY IUIOMIAIIMU TTOBEPXHOCTEH M 00bEMaMu
IMOTOOHBIX TEI

6.9

N3o0paxath n3yyaeMble GUIypbl OT PYKH U C NPUMEHEHHEM MPOCTHIX
YepTEKHBIX NHCTPYMEHTOB

6.10

BbIonHATE (BBIHOCHBIE) IUIOCKHE YEPTEKH M3 PHCYHKOB IPOCTHIX
00bEMHBIX (UTYp: BHJA CBEPXY, COOKY, CHH3Y; CTPOUTH CEUEHHUS Tell
BpallleHus

6.11

W3Bnekats, HMHTEPHPETUPOBATh W MPeoOpa3oBbIBaTh HHGOPMALUIO O
MPOCTPAHCTBEHHBIX TIE€OMETPHUECKUX (Urypax, MPEICTaBICHHYIO Ha
YepTeKax U PUCYHKaxX

6.12

[TpumensaTes reoMerpuueckue (akTbl Al PEIIEHUS CTEPEOMETPUUYECKHX
3a/a4, MPEANoJIAralolMX HECKOJbKO WIArOB PEIICHUs, €CIM YCIOBHSA
IIPUMEHEHUS 3a7aHbl B IBHOU Qopme

6.13

OmnepupoBaTh NOHITHEM: BEKTOP B IPOCTPAHCTBE

6.14

BEITIONMHATE  CUCTBUS CIIOKCHUS BEKTOPOB, BBIYUTAHHUS BEKTOPOB U
YMHOJKCHHSI BEKTOpPAa Ha YHCIO, OOBSCHSATh, KaKMMH CBOHCTBAMH OHHU
001a1ar0T

6.15

[TpuMeHATH mpaBUIIO MapaiesIenuIeaa Mpu CI0KEHUN BEKTOPOB

6.16

OnepupoBaTh MOHATHSMU: JE€KapTOBBl KOOPAWHATBI B IPOCTPAHCTBE,
BEKTOP, MOAYJIb BEKTOPA, PaBEHCTBO BEKTOPOB, KOOPAUHATHI BEKTOpA, Yol
MEXIYy BEKTOPAMH, CKAIPHOE NPOU3BENCHUE BEKTOPOB, KOJIJIMHEAPHBIEC U
KOMIUIAHAPHBIE BEKTOPBI

6.17

Haxonuts CYMMY BCKTOPOB M IPOU3BCIACHUEC BCKTOpPAa Ha YHUCIO, YIOJI
MCXKY BCKTOPaMH, CKAJKIPHOC IIPOMU3BCIACHUC, PACKJIAaAbIBATL BCKTOP IIO
ABYM HCKOJUJIMHCAPHBIM BCKTOpPaM

6.18

BaHaBaTB IMJIOCKOCTh YPAaBHCHUCM B I[eKapTOBOfI CUCTCMEC KOOpAUHAT

6.19

Pemats HpOCTefIIHI/Ie TCOMCTPUUCCKHUEC 3aJa4M Ha IMPUMCHCHUC BCKTOPHO-
KOOPAWMHATHOI'O MCTOAA

6.20

Pemats 3aJa4u Ha JA0Ka3aTCJIbCTBO MATEMAaTHYCCKUX OTHOIIEHWH WU
HaXO0XACHUEC TCOMETPUYCCKUX BCIMYUH II0 06pasuaM WK aJirOpuT™MaM,
IIPUMCHS A HU3BCECTHBIC METOAbI Inpu peIICHNN CTaHAapTHBIX
MaTEMaTHYCCKHUX 3aJa4

6.21

[IpuMeHsaTe mpocTEdIIME MPOrPpaAMMHBIE CpPEICTBA U DJIEKTPOHHO-
KOMMYHUKAIIMOHHBIE CUCTEMBI ITPU PEIICHUH CTEPEOMETPUUECKHUX 3a7a4

6.22

[IpuBOoaUTH NMpUMEPHI MATEMATHYECKHX 3aKOHOMEPHOCTEW B IPUPOIAE U
YKU3HU, pPaClO3HABATh MPOSBICHUE 3aKOHOB T€OMETPUU B HCKYCCTBE

6.23

HpI/IMeHHTB IMOJTYYCHHBIC 3HAHUA HA HPAKTUKEC: aHAJIM3UPOBATH PCAJIbHBIC




CUTyallMHd U MPUMEHATh U3yUYEHHBIE MOHATUSA B MPOLIECCE MOUCKA PEIICHUS
MaTeMaTHYeCKU C(POPMYTHPOBAHHOW MPOOIEMBI, MOIETUPOBATh PeasbHBIC
CUTyallUH Ha S3bIKE€ I'€OMETPUM, HCCIEN0BATH IOCTPOCHHBIE MOJAEIU C
UCIOJB30BAHUEM T€OMETPUUYECKUX MOHATUI U TEopeM, ammapaTa anreopsl,
pemiath  NPAaKTUYECKUE  3aJauyd,  CBSI3aHHbIE C  HAXOXIECHUEM

IreOMCTPUYCCKUX BCIIMYNH




IMPOBEPAEMBIE JIEMEHTBI COAEP KAHUSA

10 KVIACC

Kon
7

IIpoBepsieMblii 3JIeMeHT CO/IePKAHUS

I'eomerpus

7.1

OCHOBHBIE TIOHSATHS CTCPpCOMCTPUH. TO‘IKa, npsamasi, IIJIOCKOCTb, IIPOCTPAaHCTBO.
ITousTie 00 aKCMOMATUYECKOM MMOCTPOCHUHN CTCPECOMECTPUU: AKCHOMBI CTCPCOMCTPUHN U
CIICACTBHUA U3 HUX

7.2

B3auMHoe pacnosiokeHue MpsiMbIX B IIPOCTPAHCTBE: MepeceKarouecs, napauielbHbIe
U cKpewmuBarommecs npsMble. llapamienpHOCT, HpsAMBIX M IUIOCKOCTEH B
[IPOCTPAHCTBE: MapaJJICNIbHbIE MpPsSMbIE B IPOCTPAHCTBE, IAPAJIJICIBHOCTh TPEX
NpSMBIX, [apaJuIeIbHOCTh MPSIMOM M IJIOCKOCTH. YIJIBIC COHAIpaBJIEHHBIMU
CTOpPOHAMH, YIrojl MEXAYy NpSIMbIMU B MpocTpaHcTBe. llapamienbHOCTh NIIOCKOCTEM:
napajuieibHble IIJIOCKOCTH, CBOMCTBA MapalulesbHbIX IUIockocTed. Ilpocreiimmue
MPOCTPAHCTBEHHBIE (UTYypbl Ha TJIOCKOCTH: TEeTpaj’ap, KyO, mapaiienenumnesn,
MOCTPOECHUE CEUEHUI

7.3

IlepneHAMKYISIpHOCTE HPSAMONM M IUJIOCKOCTH: IEPIEHIUKYJSpPHBIE NpPSIMBbIE B
IIPOCTPAHCTBE, MPAMBIE MMAPAJJICIIbHbIE U NEPIEHANKYISIPHBIE K INIOCKOCTH, IPU3HAK
NEPIEHAUKYJIIPHOCTH MPSMOM M MJIOCKOCTH, T€OpeMa O MPSMOM MEepIEeHINKYJISPHON
IJIOCKOCTU. YTJIBI B MPOCTPAHCTBE: YroJI MEXAY NPsAMON U INIOCKOCTBIO, ABYTPAHHBII
YTOJ1, JMHEWHBIN YroJl ABYTPaHHOrO yria. IlepneHuKkyisp 1 HaKJIOHHBIE: PACCTOSIHHUE
OT TOYKH JI0 TNIOCKOCTH, PACCTOSIHHE OT MPSIMOM 10 TUIOCKOCTH, MPOEKIHs (GUTypHI HA
IJIOCKOCTh. IlepnenauKyIsIpHOCTD IUIOCKOCTEN: NMPU3HAK MEPIEHAUKYJSIPHOCTH JBYX
mockocrer. TeopeMa o TpEX meprneHauKyIspax

7.4

[lonaTe MHOrorpaHHuKa, OCHOBHBIE€ 3JIEMEHThl MHOTOIPaHHUKA, BBIMYKIbIE |
HEBBIIIYKJIBIE MHOIOTPAaHHUKH, pa3BEpTKAa MHororpaHHuka. IIpusma: n-yrosbHas
npu3Ma, TpaHd U OCHOBAHMS TNPU3MBI, MpsMas U HAKJIOHHAs MPU3MBI, OOKOBas U
IIOJIHAs ITOBEPXHOCTH pu3Msbl. [lapasuienenunesn, npsMOyroiabHbIi apajuieenunes] u
ero cpoiictBa. [lupamupa: N-yrojgpHas nupaMuaa, TpaHd U OCHOBAHUE MUPAMUIBI,
OoKOBasi M TOJHAs MOBEPXHOCTb MHPAMUAbI, MpPaBUJIbHAS M yCeUEHHAs MUPaMUJA.
OnemMeHThl MNpu3Mbl W nupamuibl. IlpaBunbHBIE MHOIOTpaHHUKH: IOHSTHE
[IPaBWJIBHOIO MHOIOTPaHHMKA, IPaBUJIbHAS INpyu3Ma U IIPaBUJIbHAS [HPaAMHA,
MpaBUJIbHAS TPEYroJibHAS MUpPaMUIA U MPAaBUIBHBINA TeTpadap, Kyo. [Ipencrasienue o
MpaBUJIbHBIX MHOIOTPAHHUKAaX: OKTaj’aAp, Jojaeka’ap U wukocasapyrue CedeHus
MPU3MBI U U PaAMUIbI

7.5

CumMmeTpusi B IPOCTPAHCTBE: CUMMETPHUSI OTHOCUTENIBHO TOYKH, MPSMOM, MIOCKOCTH.
DOneMeHTsl  CUMMETpUM B  TNHUpaMuAax, [apajulelienuenax, IMPaBUIbHBIX
MHOI'OTpaHHHUKaX

7.6

Bbuncnenre »1eMEHTOB MHOTOIpaHHUKOB: péOpa, nuaroHanu, yriel. [lmomansb
OOKOBOIi MOBEPXHOCTHU U MOJHON MOBEPXHOCTH MPAMOI MPU3MBI, IJIOIAAb OCHOBAHHH,




TeopeMa 0 OOKOBOI MOBEPXHOCTU MPAMOI mpu3Mbl. [Lnommans 60KOBOW MOBEPXHOCTH U
MOBEPXHOCTU MPABUIBHOW MUpPaMHbl, TEOpEMa O IJIOMIAAM YCEYEHHON MHUPAMU/IBIL.
[Tonstue 06 00bEMe. OOBEM MUPAMHIBI, TPUZMBI

7.7

[TonoGHbIe Tena B npocTpaHcTBe. COOTHOIIEHUS MEXy IUIOLIAASMU TOBEPXHOCTEH,
00BEMaMU MOT00HBIX TeJ

11 KVIACC

Kon
6

HpOBepﬂeMbl H 3JIeMeHT COACPKAHUSA

I'eomerpus

6.1

[unuHapruYecKas MOBEPXHOCTh, 00pa3yIoIHe MUJINHIPUUESCKONW MOBEPXHOCTH, OCh
MUJIMHAPUYECKON MoBepXHOCTH. LlummHap: ocHOBaHMS U OOKOBas TMOBEPXHOCTD,
o0pa3yromas u 0Ch, IJIOIIA/Ib OOKOBOK M MOJHOM MOBEPXHOCTH

6.2

Konnueckast moBepxHOCTh, 00pa3yrolye KOHMUYECKON MOBEPXHOCTH, OCh U BEpPILIMHA
KOHUYECKON moBepxHOocTH. KoHyc: OocHOBaHWe M BepiIMHA, oOpasyromas u OCh,
Iom@aasr OOKOBOM M TOJHOW IMOBEPXHOCTU. Y CEUEHHBIM KOHYC: OOpasylolmme u
BbICOTa, OCHOBAaHU U OokoBas ITOBEPXHOCTDH

6.3

Cdepa u map: uentp, paguyc, AMaMmerp, MIOMAAb MOBEpXHOCTH chepbl. BzaumHoe
pacrionoxeHue cdepbl M IJIOCKOCTH, KacaTelbHas IJIOCKOCTh K cdepe, IUIOIaab

cepbl

6.4

N3o6pakenue Ten BpalieHus Ha MIOCKOCTU. Pa3BEépTKa NuIMHIpa U KOHyca

6.5

KOM6I/IHaHI/II/I TECJI BpalllcCHUS 1 MHOI'OI'PaAHHUKOB. MHOFOFpaHHI/IK, OITM CAaHHBIN OKOJIO
C(’pepm, cq)epa, BIIMCaHHAsA B MHOT'OT'PAaHHUK, HUJIM TCJIO BpalllCHUA

6.6

[Monsitue 060 00BEMe. OcHOBHBIE CcBOWCTBa 00BEMOB Ten. Teopema 00 00BEME
IpSMOYTOJIFHOTO TTapaJulelienuIieia U ciencTBUs u3 He€. O0bEM MMImMHApa, KOHYCA.
O06béM 1mapa u miowaab chepsl

6.7

[Togo6HbIe Tena B mpocTpaHcTBe. COOTHOIICHUS MEXK/IY IUIOIIA MU TOBEPXHOCTEH,
00BEMaMu OLO0HBIX TE

6.8

Ceuenus nmnauHApa (MapajuieIbHO W TEPHEHIUKYISPHO OCH), CEUEHHUs] KOHYyca
(mapanenbHOe OCHOBAHUIO U MPOXOJAIIEE YEPE3 BEPIINHY), CEUSHHS 11apa

6.9

Bektop Ha mnnockoctd M B mpocTtpaHcTBE. Cl0KEHHE W BBIYMTAHUE BEKTOPOB.
YMHOKEHHE BEKTOpa Ha uucio. Pa3noxkeHue BeKTopa Mo TPEM HEKOMIIJIaHAPHBIM
BekTopaM. [IpaBuno napamnenenunena. Pemenue 3aaa4, CBSI3aHHBIX ¢ IPUMEHEHHEM
MpaBuUIl AEUCTBUM C BEKTOPAMU

6.10

[IpsmoyronbHasg cucremMa KOOpAMHAT B MpocTpaHcTBe. KoopauHAThI BEKTOpA.
[Ipocreiimme 3agaum B KoopAMHATaX. Yroa Mexay BekTtopamu. CkanspHoe
IIPOU3BENCHUE BEKTOPOB. BBIUMCIEHHE YIJIOB MEXAY NPSAMBIMU U IUIOCKOCTSIMU.
KoopanHaTHO-BEKTOPHBIN METO/ IPH PELLIEHUU TEOMETPUUYECKHUX 3a7a4




ITPOBEPAEMBIE HA EI'D 10 MATEMATHUKE TPEBOBAHHUA K
PE3YJbTATAM OCBOEHHSI OCHOBHOI OBPA3OBATEJILHON
IHPOI'PAMMBI CPEJHEI'O OBILIEI'O OBPA30OBAHUA

Kon IIpoBepsieMble TPeGOBaHUsI K PeAMETHBIM Pe3yJIbTATAM 0CBOCHHUS
NpOBEPsAEMOro | OCHOBHON 00pa3oBaTeJIbHOM NPOrpaMMBbl CpeiHEro oouero
TpeOOBaHNUs o0pa3oBanus

Bnanenue wMeTomamMu JI0OKa3aTelbCTB, ANTOPUTMAMHU DEIICHUS 3ajady;
yMeHHe (QOPMYJIHPOBATH W OMNEPUPOBATH IMOHATHIMH: OINpPEACICHHE,
aKCHOMa, Teopema, CJIeICTBHE, CBOWCTBO, IPH3HAK, J0Ka3aTelIbCTBO,
paBHOCHJIbHBIE (POPMYITHPOBKH; MPUMEHSATh UX; YMEHHE (HOPMYIHpPOBATH
0o0paTHOE W MPOTHBOIIOJIOKHOE YTBEPKICHUE, MPHUBOIUTH IMPUMEPHI U
KOHTPIPUMEPBI, HKCIIOJIB30BaTh METOJ MAaTeMAaTHYECKOW WHAYKIIUU;
IIPOBOJIUTH JIOKA3aTeIbHbIC PACCYXKACHHUS MPU PEIICHUH 3a/1a4, OLlCHUBATD
1 JOrMYECKYI0  IPaBUJIBHOCTh  PACCY)KICHUH; YMEHHE  OIEpPHUpPOBATh
MOHSATHUSAMHU: MHOXXECTBO, MOJAMHOKECTBO, ONEPAlMH HaJ MHOXECTBAMHM,
YMEHHE HCIIOJBb30BaTh TEOPETHKO-MHOXKECTBCHHBIN  ammapar s
OIHCAHUS PEaJbHBIX MPOIECCOB M SIBJICHUN M MPH PEIICHUH 33]a4, B TOM
YUCIIe U3 JPYTUX YUICOHBIX MPEIMETOB; YMEHUE ONEPUPOBATH TTOHITHIMH:
rpad, cBs3HBIN Tpad, 1epeBo, MUK, rpad Ha MIOCKOCTH; YMEHHUE 33a1aBaTh
U OINHKCBHIBATH rpadbl pa3IMYHBIMH CIIOCOOAMU; UCIOB30BaTh T'padbl pu

pellIeHnH 3a/1a4

YMeHrne onepupoBaTh MOHSATHUSMHU: HATYPabHOE YHCIO, IIEJI0€ YHCIIO,
CTEIIeHb C LEJIBIM ITOKa3aTesieM, KOPEeHb HATypaJIbHON CTENEHH, CTENCHb C
palMOHABHBIM MTOKa3aTelleM, CTENEeHb C JIEHCTBUTEIBHBIM MMOKa3aTelieM,
jgorapuM 4YKcClia, CHHYC, KOCHMHYC W TAaHI'€HC MPOU3BOJILHOI'O 4YHCIIA,
OCTaTOK MO MOJYJI, pPalMOHAIBHOE YHUCIIO, HUPPAIMOHAIBHOE YHCIIO,
MHOXKECTBA HATYPAJIbHBIX, I[€JBIX, pAIMOHAIBHBIX, J[€HCTBUTEIBHBIX
2 YHCell; YMCHHE UCIIOIh30BATh IPU3HAKU JESITMMOCTH, HAUMCHBIIUH OOIHIA
JeUTEb ¥ HaWMEHbIee O00Ilee KpaTHOe, airoput™M EBkimaga mpu
pELICHUH 3aJ1a4; 3HAKOMCTBO C Pa3IMYHBIMHU MO3UIIMOHHBIMH CHCTEMaMHU
CUHCTICHHSI; YMEHUE BBIMOIHITH BBIYMCIICHUE 3HAUCHUN U MTPeodpa3oBaHus
BBIPQXKCHUN CO CTEMEeHsMH W Jiorapudmamu, mpeoOpazoBaHUs APOOHO-
palMoOHANBHBIX ~ BBIPAKEHUH; yYMEHHE  ONEpPHpPOBATh  IMOHATHUSIMHU:

MoCJICA0BaTCIbHOCTD, apI/I(i)MeTI/ILIeCKaH nporpeccus, TIrcoOMCTPHUYCCKAIL




nporpeccusi, OeCKOHeuHO YOBIBalINas TeoMeTpuuecKkas MpPOrpecCus;
YMEHHE 3a/laBaTh IIOCIEIOBATEIbHOCTH, B TOM 4YHCIE C TOMOIIBIO
PEKYpPPEHTHBIX (HOpPMYI; YMEHUE ONMEPHPOBATH MOHATUSIMU: KOMILIEKCHOE
YHUCIIO, CONPSIKEHHBIE KOMIUIEKCHBIE YHCIa, MOAYJIb W apryMeHT
KOMIUIEKCHOTO  4ucna, (GopMa  3amMcd  KOMIUIEKCHBIX — YHCel
(reomeTpuueckasi, TPUTOHOMETpPHYECKass © anreOpandveckas); YMETh
IPOU3BOJUTE apU(PMETHUYECKHE JEHCTBUS C KOMIUIEKCHBIMH YHCIAMU;
IPUBOAMUTH NMPUMEPHI UCIOJIb30BAHUS KOMIIJIEKCHBIX YMCEJl; OEpUPOBATH
HNOHATUAMHU:  MaTpuma 2x2  u  3X3, omnpeneiauTenb  MaTpHILIbI,

TCOMCTpPHUY €CKHMU CMBICII OIMPECACINUTECIIA

YMeHue onepupoBaTh IMOHATUSMHU: pPALUOHANIBHBIC, HPPALMOHAIBHEIE,
IIOKa3aTeNIbHbIE, CTEIEHHbIE, Jorapu(@MUUecKue, TPUTOHOMETPUUECKUE
YPaBHEHMS M HEPAaBCHCTBA, HUX CUCTEMBbl; YMEHHE OIIEPUPOBATH
HOHATUAMU: TOXJECTBO, TOXAECTBEHHOE Npeo0pa3oBaHUE, ypaBHEHHE,
HEPAaBEHCTBO, CUCTEMa YpPaBHCHMM U HEPAaBEHCTB, PAaBHOCUJIbHOCTD
YPaBHEHMI, HEpPaBEHCTB M CHUCTEM; YyMEHUE pellaTh ypaBHEHUS,
HEPAaBEHCTBA W CHCTEMBl C IIOMOIUBIO PA3JIMYHBIX INPUEMOB; pEIIATH
YPaBHEHMs, HEPABEHCTBA M CUCTEMBl C IApaMeTpPOM; NPUMEHSITh
YPaBHCHMs, HEPAaBEHCTBA, UX CUCTEMBI IS DPELICHUS MaTEMaTUYECKUX

3a/1a4 | 3a]1a4 U3 Pa3InyHbIX 00acTell HAyKH U peabHOM KU3HU

YMmeHue omnepupoBaTh TMOHATUSAMHU: (DyHKUUSA, UYETHOCTH (YHKIIHH,
HNePHOANYHOCTh (YHKIUH, OrPAaHMYEHHOCTh (YHKIUH, MOHOTOHHOCTH
GyHKIMH, 3KCTpeMyM (yHKIWH, HauOoJibllee W HAaWMEHbIEe 3HaueHHS
(GYHKIMM Ha MPOMEXYTKE, HenpepblBHAsT (DYHKLUS, aCUMITOTHI rpaduka
¢byHkuMu, mepBas U BTOpas MPOU3BOAHASA (PYHKLIUHU, T€OMETPUUYECKUN U
bu3MYeCKHii CMBICT TPOM3BOJHOW, TEpPBOOOpa3Hasi, ONpeaeIEHHBINA
UHTErpall; yMEHHE HaXOIUTh AaCUMOTOTHI Tpaduka GyHKIMM;, yMeEHUE
BBIUMCIATh  IPOU3BOJHBIE  CYMMBbI, IPOM3BEAEHUS, YAaCTHOIO U
KOMIO3UIMKM (QYHKIUI, HAaXOAUTh YpaBHEHHE KacaTelbHOH K TIpaduky
(GyHKIMM; yMEHHE HaXOAMTb IPOU3BOJHBIE AJIEMEHTAPHbIX (YHKIUM;
YMEHHE WCIOIb30BaTh MPOU3BOAHYIO [UIsl HCCIENOBaHUs (QYHKIIHH,
HaXOJUTh HAaWOOJBIIME M HAUMEHbIINE 3HA4YeHUS (YHKIMHA; CTPOUTH
rpadMKd MHOTOYJICHOB C MCIOJIb30BaHMEM afIapara MaTeMaTH4ecKOro
aHaIu3a; NPUMEHATh MPOU3BOJHYIO JUIA HAaXOXKACHUS HAWIY4IIEero
pelieHuss B MPHUKJIAIHBIX, B TOM YHCIE COLHUAIbHO-3KOHOMMYECKHX U

(1)I/I3I/ILICCKI/IX jajgadax; HaXOAWTH IIOIaan Hu 00BEMBI (bI/Ipr C MIOMOIIIBIO




HHTCr'pajia;, IMPUBOAWUTL IIPUMECPbBI MATEMATUYCCKOI'O MOIACIIMPOBAHUA C

MOMOIIBI0 U (P epeHITNaNbHBIX YPaBHEHUN

YMeHue onepupoBaTh MOHATUSAMU: FpapuK QYHKIMH, 0OpaTHas QYHKIIHS,
KOMIIO3UIIMS (PYHKIUH, JIMHCHHAs (QYHKIWSA, KBaaApaThyHas (QyHKIIHS,
panuoHanbHas (GyHKOMs, CTeneHHas (YHKIUSA, TPUTOHOMETPHUYECKHE
byHKIMHU, OOpaTHBIE TPUTOHOMETpUYECKHE (YHKIMH, MMOKa3aTelbHas U
gorapugmMuyeckas (QYHKIUH, YMEHHE CTPOMTh TpadUKd W3yYEHHBIX
¢yHKUMHA,  BBIMOJNHATH  IpeoOpazoBaHus  rpadukoB  QYHKIMIA,
UCIIOJIb30BaTh TpauKu st U3ydeHHs MPOIECCOB M 3aBUCHMOCTEH, TPH
peLIeHNU 3aJad M3 OPYruxX ydeOHBIX MPEeIMETOB W 3a/Jad U3 pealbHOU
KHU3HH, BBIpaXaTb (QOPMYyJIaMH 3aBUCHMOCTH MEXIY BeIHYHHAMH,
UCIOJb30BaTh CBOWCTBA M rpaduku (QYHKUUN A pelleHUs] YpaBHEHMH,
HEpaBeHCTB W 33Jay C IapaMeTpamM; H300pakaTh Ha KOOPJAMHATHOM

IIJIOCKOCTHU MHOKECTBA peI_HCHI/Iﬁ ypaBHeHHﬁ, HCPABCHCTB U UX CUCTEM

YMeHue pemath TEKCTOBBIC 3aJa4d pa3HBIX TUIMOB (B TOM 4YHCIE Ha
IPOIIEHTHI, O U YacTH, Ha JBI)KEHUE, padOTy, CTOUMOCTh TOBApOB U
yCIIyT, HAJOTH, 3a7a4i U3 00JacTH YHpaBJICHUS JTUYHBIMH U CEMEHHBIMU
¢uHAHCAaMM); COCTABIATh BBIPAKEHUS, ypaBHEHHS, HEPAaBEHCTBA U HUX
CHUCTEMBI IO YCIOBHIO 3aJadyH, HMCCIEJ0BAaTh IOJIYYEHHOE pEIICHHUE U
OIICHMBATh TMPABIOMOMOOHOCTh PE3yJbTAaTOB; YMEHHE MOJEIHPOBATH
pealbHbIE CUTyallUM Ha S3bIKE€ MaTeMaTHUKH; COCTABJSTh BBIPAXKEHMUS,
YPaBHEHHUSI, HEPABEHCTBA U UX CUCTEMBI 110 YCIOBHUIO 3a7a4H, UCCIEA0BAThH
NOCTPOCHHBIE ~ MOJENM C HCIOJb30BAaHMEM  ammapara  airedpsl,

MHTEPIPETUPOBATH MOJyYCHHBIN PE3yIbTaT

YMeHue onepupoBaTh HMOHATHUAMU: CpeAHee apudMeTndeckoe, MeAuaHa,
HauOOJIbIIee U HAaNMEHBIIIEE 3HA4YCHUA, pa3Max, JUCIICPCUA, CTAHAAPTHOC
OTKJIOHEHHME YUCJIOBOro Habopa; yMEHUE M3BJIEKAaTh, MHTEPIPETUPOBATH
UH(pOpPMAILUIO, MPEICTABICHHYIO B TabJMIaX, Ha AUarpammax, rpapukax,
OTpa)arolllyl0 CBOMCTBA pPeaJIbHBIX MPOLIECCOB U SBJICHUI; MPECTABISTh
uHbOpMAIMI0O C T[OMOIIbIO Ta0aMII M JUarpaMM; HcCCel0BaTh
CTaTUCTUYCCKHUEC OAHHBIC, B TOM YHCJIC C HNPUMCHCHUCM rpa(bnqecxnx
METOAOB U JJICKTPOHHBIX CPECACTB, Fpaq)I/ILIeCKI/I ucciaeaoBatb COBMECTHBIC

HaOJII0ACHUSI C TIOMOIIBIO JUArpaMM pacCEMBAHUS U IMHENWHOM perpeccuu

VYMmeHue onepupoBaTh MOHATUSAMHU: CIIYYaWHBIM ONBIT M CIy4alHOE

co0 bITUC, BCPOATHOCTDH CJ'Iy‘I&fIHOFO COGI)ITI/ISI; YMCHHUC BBIYHCIITH




BEPOSITHOCTh C HCIOJb30BAHUEM TIpaUUYEeCKUX METOAOB; MPUMEHSThH
(GOpPMYJIbI CIIOKEHHSI ¥ YMHOXEHHsI BEPOSTHOCTEH, (OpMYyJy IOJHOMN
BEpPOSATHOCTH, (opMyity bepHymm, koMmOuHaTOpHbIE (GaKkThl U (GOPMYIIBI;
OLICHUBATh BEPOSITHOCTH pEAIbHBIX COOBITHH; YMEHHUE OIICPUPOBATH
MOHATUSAMU:  CJlydaliHas BEJIWYWHA, pPACIpEACIiCHUE BEPOSTHOCTEH,
MaTEeMaTUYECKOEe OXUJaHHWE, IUCICPCHS W CTaHIAPTHOE OTKIOHCHUE
CIly4allHOW  BENWYUHBL, (QYHKIUU  paclpelneleHuss W IUIOTHOCTH
PaBHOMEPHOTI'0, MMOKA3aTEIILHOTO U HOPMATBHOTO PACIPENCTICHHI;, YMCHIE
UCIIOJIh30BaTh CBOWCTBA M3YYCHHBIX PACIIPEICIICHUIN ISl PEIICHHs 3a/1a4;
3HAKOMCTBO C TOHSTHSMH: 3aKOH OOJIBIIUX YUCEI, METO/bI BHIOOPOYHBIX
UCCIICIOBAHUH; YMEHHE TMPUBOAUTH TIPUMEpPHI TPOSBJICHUS 3aKOHA
OOJIBIIMX YHCET B MPHPOJHBIX W OOIICCTBEHHBIX SIBJICHHUIX; YMEHHE
OIEPHPOBATHh IMOHITHSIMH: COUYCTAHHUE, NEPECTAHOBKA, YHCIIO COYCTAHHA,
YUCIIO  IEepecTaHoBOK, OwHOM  HbIOTOHA; yMEHHE  NPUMEHSTH
KOMOWHATOpPHBIC (aKThl M PACCYKICHUS JUIS PEHICHHs 3a]a4; OllCHUBATh
BEPOSITHOCTH PEANIbHBIX COOBITHIA; COCTABIISITH BEPOSTHOCTHYIO MOJIENb U

WHTEPIIPETUPOBATD MTOJYUEHHBIN PE3YJIbTAT

YMeHue omnepupoBaTh MOHATHSIMH: TOYKa, TNpsiMas, IUIOCKOCTB,
MPOCTPAHCTBO, OTPE30K, Y4, BEJIMUMHA yTJa, TUIOCKUI yroi, AByrpaHHbIHN
yIoJ, TPEXTPAaHHBIN yroJj, CKpelUBaloluecs npsMble, MapajuiebHOCTh U
NEPIEeHIUKYJIIPHOCTh MPSIMBIX M IUIOCKOCTEH, Yroll MeXAy HIpsMbIMH,
Yrojl MEKIy TMpSIMOM M IJIOCKOCTBbIO, YIroJl MEXKAY IJIOCKOCTSIMH,
paccTostHUE OT TOYKH JO TIJIOCKOCTH, PACCTOSHHE MEXKIY MPSIMBIMU,
paccTositHue MEXJy IJIOCKOCTSMHM; YMEHHME HMCIOJIb30BaTh NPHU PEIICHUU
3a/1a4 U3y4yeHHbIe (aKThl U TEOPEMBbI IJIAHUMETPUHU; YMEHUE OIEHUBATh
pa3Mepbl OOBEKTOB OKPYKAIOUIEr0 MHUPA; CTPOUTh MaTeMaTHYECKHeE
MOJIENTH C TIOMOIIBI0 TEOMETPUUYECKUX TMOHITHH M BEJIMYHMH, PEIaTh

CBA3AHHBIC C HUMHU MMPAKTHUYCCKUEC 3a1a49U
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YMeHue onepupoBaTh MOHATUAMM: IUIOUIAb (QUIYpbl, 00bEM QUIYpHI,
MHOI'OIPaHHUK, IPAaBWIbHBIM MHOTIOI'PAaHHUK, CEYEHHE MHOrOIpPaHHHUKA,
Ky0, mapajulenenunesn, Npu3Ma, NUpampaa, ¢urypa M IOBEPXHOCTb
BpallleHns, LWIMHAP, KOHYC, map, cdepa, miomanab chepbl, MIIOMAIb
NOBEPXHOCTH TNHMPAaMHIbI, TPU3MBI, KOHyca, LMJIMHApa, 00BEM KyoOa,
OpSMOYTOJILHOTO Mapajulefienunena, HUpaMubl, MPU3MBL, HWIMHIpA,
KOHYyca, IIapa, pa3BEpTKa MOBEPXHOCTH, CEUEHHUs KOHyca MU LMIMHJpA,

nmapajuiCJibHblI€ OCH HWJIKM OCHOBAHHWIO, CCUYCHUEC MIapa, IIJIOCKOCTD,




Kacaromasicss cdepsl, LMIMHIPA, KOHYCa; YMEHHME CTPOUTh CEUCHHUE
MHOT'OTPaHHUKA, U300pa)kaTb MHOTOTPAHHUKHU, (UIYpPBI M MOBEPXHOCTH
BpAllCHMS, UX CEYCHMS, B TOM YHUCIIE C IIOMOLIbIO JIEKTPOHHBIX CPEICTB;
YMEHHME NPUMEHSATH CBOMCTBA I'€OMETPUYECKUX (UTYp, CAMOCTOSITENHHO
dopmMynpoBaTh ONpeeaeHNus n3ydaeMblX (GUTyp, BBIIBUTaTh TUIIOTE3BI O
CBOWMCTBAaX M IMpHU3HAKaX T'e€OMETpUYECKUX (GUryp, oOOCHOBBIBaTH WU
OIpOBEpPraTh MX; YMEHHE MPOBOAUTH Kiaccupukauuoo ¢uryp mo
pasIMYHBIM TPU3HAKAM, BBIIOJHATE HEOOXOAMMBIE JIONOJHUTENIbHbIE

MOCTPOCHUS
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YMeHue onepupoBaTh IMOHSATHUSIMU: JIBKEHHE B  IIPOCTPAHCTBE,
napauieNbHBI MepeHOoC, CHMMETPUsl Ha IUIOCKOCTH W B IPOCTPAHCTBE,
MOBOPOT, TMpeoOpa3oBaHue MOA0OUs, NOA00HBIE (UTYpBI; yMEHHE
pacro3HaBaTh paBHbIE M MOJOOHBIE (UIYPBI, B TOM YHCIE B IPHUPOJE,
MICKYyCCTBE, apXUTEKTYpE; UCII0JIb30BATh T€OMETPUYECKIE OTHOIICHHS TIPH
pelIeHuH 3ajady; HaXOAUTh TI'€OMETPUYECKHE BEIWYMHBI (JUIMHA, YTOJ,
IUI0IIA b, 00BEM) IPU PEIICHUHU 3aJad U3 IPYTruX y4eOHBIX MPEIMETOB U
U3 pPEaJbHOW JKM3HU; yYMEHUE BBIYHCISATH T'EOMETPUYECKHE BEITMUNHBI
(mmHa, yroJy, IUIOMAAb, OO0BEM, IJIOMIAJh IMOBEPXHOCTH), HCIIOJIB3Ys
U3y4yeHHble (OPMYJIBI U METOJbl, B TOM YHUCIE: IUIONA]b IMOBEPXHOCTH
OUpaMUBI, MPU3MBI, KOHYCA, IMIMHApA, IUomans chepbl; 00bEM Kyoa,
OPSMOYTOJIBHOTO — TMapajulefienunena, MHUPAMUAbL, TPU3MBL, IMIIMHIPA,

KOHYCa, Il1apa; yMEHNE HaAXOJUTh OTHOILIIEHHE 00BEMOB MOAOOHBIX QUTYD
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VYmMmenue OIICpHUPOBATh MOHATHAMHU: NPAMOYTOJIibHAA CHUCTEMAa KOOPAWHAT,
BCKTOp, KOOpPAWHATHBI TOYKH, KOOPAWHATBHI BCEKTOpPA, CyMMa BCKTOPOB,
IMPOU3BCACHUEC BCKTOpa Ha 4YHUCIIO, PaA3JIOKCHUEC BCKTOpa II0 6a3I/Icy,
CKaJIIpPHOC IIPOU3BCACHUEC, BCKTOPHOC IIPOU3BCACHUC, YIOJ MCKIY
BCKTOpaMH; YMCHUC HCIIOJIb30BATb BeKTOpHLIﬁ u KOOp,Z[I/IHaTHHﬁ MCTOA

AJiA pEIICHUS TCOMCTPUUCCKUX 3aaYd U 3a/la4d APYTUux y‘l€6HBIX npeaMeEToOB
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YMeHue BbIOUpaTh MOAXOMAIINNA METO JJIsl PEIICHMS 3a/1aui; TOHUMaHUE
3HAYMMOCTH MATEMaTUKH B HW3yYE€HUU NPUPOJHBIX U OOIIECTBEHHBIX
MPOLIECCOB M SIBJICHUH; YMEHHE pPACHO3HABaTh MPOSIBICHUE 3aKOHOB
MaTeMAaTUKH B UCKYCCTBE, YMEHUE NMPUBOJUTH MPUMEPHl MATEMATHUYECKUX

OTKPBITUH POCCUICKOW U MUPOBOM MaTeMaTU4€CKOW HAYKU




INEPEYEHD 9JIEMEHTOB COAEPKXAHUS, IIPOBEPAEMbBIX HA EID

11O MATEMATHUKE
Kon IIpoBepsieMblii 3JIEMEHT COAEPKAHUSA
1 Yucna v BeIUMCIEHUS
1.1 HatypanbHble u nensie uncia. [Ipu3Haky 1eMMMOCTH HEeTbIX YHCeT
12 Panonansupie  uymcna. OOBIKHOBEHHBIE W JCCATHYHBIE JApPOOH, MPOICHTHI,
' OeCKOHEUHBIE MTePUOANIECKUE IPOOH
13 ApudmeTrueckuil KOpeHb HaTypajbHOW cTemneHH. JlelicTBusA ¢ apupMeTHUYEeCKUMHU
' KOPHSIMH HaTYpaJbHON CTENEHH
14 Crenenb ¢ 1einbiM noka3atesneM. CTeneHs ¢ palMoHaIbHBIM oKa3zaTenaeM. CBoiicTBa
' CTEIeHU
15 CuHyc, KOCHMHYC W TaHI€HC 4YHUCJIOBOrO aprymMeHTa. ApKCHHYC, apKKOCHHYC,
' apKTaHT'eHC YHCIOBOTO apryMeHTa
1.6 Jlorapudm uncna. JlecaTHUHBIE M HATYpAIbHBIC JTOTapH(PMBI
JelictBuTenpHbIe uKchaa. Apudmernueckue oOnepanud C  JICHCTBUTEIbHBIMU
1.7 yrcinaMu. [1puGmmkEHHbIC BRIYMCICHUS, TPABUIa OKPYTJICHUS, IPUKUJIKA U OIICHKa
pe3yJibTaTa BEIUUCICHUN
1.8 [IpeoGpasoBaHue BHIpaXKEHUI
1.9 KommuiekcHble uncia
2 VYpaBHEHHUS U HEpaBEHCTBA
2.1 Llenbie 1 1poOHO-paliMOHATBHBIE YPABHEHHS
2.2 HppanuoHanbHbie ypaBHEHUS
2.3 TpuroHomerpruyeckue ypaBHeHUs
2.4 [Toka3zaTenbHble U JorapudmMuyeckrue ypaBHEeHUS
2.5 [Tenbie u ApoOHO-paLIMOHAIbHBIE HEPAaBEHCTBA
2.6 HppanuoHanbHbIe HEPABEHCTBA
2.7 [Toka3zaTenbHble U JorapudmMuyecKue HepaBeHCTBa
2.8 TpuroHomerprueckue HepaBeHCTBA
2.9 CHcTeMBI U COBOKYITHOCTH YPaBHEHHUIT U HEPABCHCTB
2.10 VYpaBHEeHHUs, HEPABEHCTBA M CUCTEMBI C TapaMeTpamMHu
2.11 Marpuiia cucTeMbl JIMHEHHBIX ypaBHEHUH. ONpeaeuTeNh MaTPULIBI
3 OyHKIIUY U TpapuKu




OyHkims, crnocodsl 3amanus ¢yHkuuu. ['paduk Qyaknwu. B3zaumHO oOpaTHBIC

31 ¢ynkuu. Yérapie 1 HeuéTHBIC QyHKIUU. [lepuoandeckue GyHKIUHA
Ob6nacTp ompeneneHus M MHOXKECTBO 3HaueHU ¢ynkuuu. Hymu dynkuumn.
39 [IpomexxyTku  3HAKOMOCTOSIHCTBA.  IIpOMEXYTKM  MOHOTOHHOCTH  (YHKIUH.
' MaxkcumyMbl U MUHHMYMBI GyHkuuu. HauOosbliee M HauMeHbIIee 3Ha4YCHHE
(GYHKIIMM HA TPOMEXKYTKE
33 CrenenHass (QyHKUMsS € HaTypaJbHbIM M LeJIbIM Toka3areieM. EE cBoiictBa u
' rpacuk. CBoiicTBa 1 rpaduK KOpHS N-0i CTENEHH
3.4 Tpuronomerpuueckue GyHKIUHN, UX CBOMCTBA U rpadukn
3.5 ITokazaTenbHas u norapupmudeckas GyHKIMH, UX CBONCTBA U IpapUKu
36 Touku paspeiBa. AcuMnTOTHl TpadukoB GyHkumid. CBoiicTBa  (YHKIHH,
' HENPEPBIBHBIX HAa OTPE3KE
3.7 ITocnemoBaTtenbHOCTH, CIIOCOOBI 3aJaHuUs MOCJIEN0BATEILHOCTEN
3.8 ApudmeTtnueckas U reomerpudeckas nporpeccuu. @opmysia Cl0KHbBIX IPOLIEHTOB
4 Hauana maremaTtnueckoro aHanmsa
4.1 [TpousBoanas ¢pyHkiuu. [Ipon3BoaHbIC 2JIEMEHTAPHBIX (YHKIIUH
[IpumeHeHue MpPOU3BOJHOM K HCCIEAOBAaHUIO (YHKIHH Ha MOHOTOHHOCTh U
4.2 sKcTpeMyMbl. HaxoxeHrne HanOobIIero 1 HauMEHbIIEro 3Ha4eHuss QyHKIUU Ha
OTpe3Ke
4.3 [TepBooOpasHas. MuTerpa
5 MHoOXkecTBa U JIOTUKa
5.1 MHoxecTBO, onepaiuy HaJ MHOKecTBaMu. [luarpammsl Ditnepa — Benna
5.2 Jloruka
6 BeposTHOCTE 1 cTaTHCTHKA
6.1 OmnwucarenbHas CTATUCTHKA
6.2 BepositHOCTB
6.3 Komb6unaropuka
7 Teomerpust
7.1 durypsl Ha MJIOCKOCTU
7.2 IIpsiMbIe ¥ MIITOCKOCTH B TPOCTPAHCTBE
7.3 MHororpaHHUKN
7.4 Tena 1 MOBEPXHOCTH BpALLEHUS
7.5 KoopauHats! v BEKTOPBI
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