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MNOACHUTEJIBHASA 3AIINCKA

["'eomeTpus siBiseTCS OOHUM U3 0A30BBIX KypCOB Ha YPOBHE CPEIHETO 00ILEro
oOpa3oBaHMs, TaK KakK O0OECIeYMBACT BO3MOXHOCTb M3YyYEHUs AMCLUILINH
€CTECTBEHHO-HAYYHOW HAINpaBIEHHOCTH W MPEIMETOB TI'YMAHHTAPHOIO IIMKJIA.
[TockonpKy TOTHYECKOE MBILIUICHKE, (POpMHUpYyeMOe PU U3yYEHUH 00yJarOIIUMUCS
IIOHATUMHBIX OCHOB TI'E€OMETPHMM, IPHU JO0KA3aTEIbCTBE TEOPEM U IOCTPOCHUU
LIECITOYKH JIOTHYECKUX YTBEPKICHNUN IPHU PELLICHUU T'€OMETPUUYECKUX 3a]1a4, YMEHUE
BBIJIBUTaTh W OINPOBEPraTb T'MIIOTE3bl HEMOCPEICTBEHHO MWCIOJIB3YIOTCS IpU
pelleHny 3a7a4 eCTECTBEHHO-HAYYHOTO [IUKJIA, B YACTHOCTU (PM3MUYECKUX 3a/1a4.

[lenb ocBoeHus mporpamMmbl yueOHOTO Kypcea «I'eomeTpusk» Ha yrmyOaéHHOM
YPOBHE — pa3BUTHE UHIUBUAYAIbHBIX CIIOCOOHOCTEN 00YUaIOIUXCsl IPU U3YUEHUH
reOMETpUH, KaK COCTaBjsAoUled mnpeaMeTHol obmactu «MaremaTtuka U
nHpopMaTrKa» yepe3 o0ecreueHrue BO3MOKHOCTH MPUOOPETEHUS U UCTIOIb30BaHUs
0oJee TIIyOOKMX T€OMETPUYECKUX 3HAHUN U ACHCTBUH, ClIEUU(PUUHBIX T€OMETPHH,
¥ HEOOXOAUMBIX JJIs1 YCIEMIHOTO MPOo(hEeCCHOHATBHOTO 00pa30BaHMUsl, CBI3aHHOIO C
UCITOJIb30BAaHUEM MAaTEMATUKH.

[TpuoputreTHBIMM 33JlayaMu Kypca TE€OMETPUM Ha YIIIyOJEHHOM YpOBHE,
PaCHIMPSAIONIMMH M YCUIIMBAIOIIUMHU Kypc 0a30BOT0 YPOBHS, SIBIISIOTCS:

pacHIMpeHre MpeACTaBICHUSI 0 TEOMETPUHM KaK YaCTH MUPOBOM KYJIbTYpbI U
(GbopMHUpOBaHKE OCO3HAHUS B3aUMOCBS3M T€OMETPUH C OKPYKAIOIIUM MHPOM;

dbopMupOBaHUE TMPENCTaBICHUS O MPOCTPAHCTBEHHBIX (Urypax Kak o
BOKHEHUIINX MATEMATHYECKUX MOJEIAX, MO3BOJIIOIMIMX ONMCHIBATH M H3y4aTh
pa3HbIe SBJICHUS OKPYKAIOIIEro MUpa, 3HaHUE MOHATUMHOIO ariapara o pa3aeiy
«CTtepeoMeTpus» y4eOHOro Kypca reOMEeTpUH;

dopMupoBaHHe  yMEHHUS ~ BIAJETb  OCHOBHBIMH  TOHATUSIMH O
IPOCTPAHCTBEHHBIX (UIrypaX M HMX OCHOBHBIMHM CBOMCTBAaMH, 3HaHHE TEOPEM,
bopMyn M yMEHHE UX NPHUMEHSATh, YMEHHs JI0Ka3bIBaTh TEOPEMbl M HAXOAMTH
HECTaHJapTHbHIE CIOCOOBI PEIIeHUS 33/1a4;

(dbopMHpOBaHUE YMEHHS pacliO3HABaTh HA YEPTEkKax, MOACISIX U B pEaIbHOM
MUpE MHOTOTPAaHHUKM M Tela BpalleHUs, KOHCTPYMPOBaTbh TIE€OMETPUYECKHUE
MOJEIIH;

dbopMHpOBaHUE MOHUMAHUS BO3MOMXHOCTH aKCMOMATHYECKOTO MOCTPOCHMS
MaTEeMaTUYECKUX TEeOpHUi, (POPMUpPOBAHUE MOHUMAHHUS POJIM AKCUMOMATHUKU TpU
IIPOBEICHUHU PACCYKICHUN;

dbopMupoOBaHHE yYMEHHUS BIAJE€Thb METOJAMHU JI0Ka3aTEIbCTB M aJIrOPUTMOB
pEILIEHMs], YMEHHUS UX IPUMEHSTh, IPOBOJIUTH JOKA3aTEIbHbIE PACCYKICHUS B X0/1€
pelIeHUs] CTEepEOMETPUUECKUX 3aJlad U 3a7a4y C MNPAKTUYECKUM COJEPKaHHUEM,
dbopMHpoBaHUE TPEACTABICHUS O HEOOXOAMMOCTH  JIOKA3aTeNIbCTB  IPH



00OCHOBAaHUU MaTEeMaTHUYECKUX YTBEPXKJIECHUN U POJIM aKCHOMATUKU B TTPOBEICHUH
JEAYKTUBHBIX PacCyKICHUH;

pa3BUTHE M COBEPIICHCTBOBAHME MHTEUIEKTYAIbHBIX U  TBOPYECKUX
CIIOCOOHOCTEW 00yJaronmxcsi, M03HABaTEIbHON aKTUBHOCTH, MUCCIIEI0BATEIBCKUX
YMEHUM, KpUTUYHOCTH MBIIUICHUS, HUHTEpECca K U3YUEHUIO TEOMETPUH;

¢dopmupoBanre (yHKIIMOHATBHOW TPaMOTHOCTH, PEJIEBAHTHON T€OMETPHUH:
YMEHHsI pacro3HaBaTh TMPOSIBICHUS T'€OMETPUUECKUX TOHATUH, OOBEKTOB U
3aKOHOMEPHOCTEH B peaibHBIX >KM3HEHHBIX CUTYaIUsX U MPU U3YyUYEHUU APYTHX
y4e€OHBIX  MPEAMETOB, TMPOSIBICHUS 3aBUCUMOCTE M  3aKOHOMEPHOCTEH,
MOJICIMPOBAHUSl pPEaJbHBIX CHUTYallMid, UCCJIEIOBAaHUS TMOCTPOEHHBIX MOJIENEH,
MHTEPIIPETALNN OTyYEHHBIX PE3yIbTaTOB.

OCHOBHBIMHU COJICPKATENBFHBIMUA JTHHUAMH yueOHOro Kypca «['eomerpus» B
10-11 knaccax sBisitorcs: «lIpsmMble W MUIOCKOCTH B NPOCTPAHCTBEM,
«Muororpannukun», «Tema  BpameHus», «BekTopel W  KOOpPAMHATHI B
MPOCTPAHCTBEY, «JIBUKEHUS B IPOCTPAHCTBEY.

ChopmynupoBannoe Bo PI'OC COO TpeboBaHHE «YyMETh OIEPUPOBATH
MOHATUSMIY», PEJIEBAHTHBIMU T'€OMETPUU Ha YIIIyOJIEHHOM ypoBHE 00y4yeHus B 10—
11 xmaccax, OTHOCHTCS KO BCEM COJIEp>KaTeIbHBIM JMHUSM Y4eOHOro Kypca, a
(dopMUpOBaHHE  JIOTUYECKHMX YMEHUH  paclpenensercss He TOJbKO IO
CoJiep KaTeNIbHBIM JIMHUSM, HO U 10 rogam oOyuenus. Coaep:kaHnue oOpa3oBaHus,
COOTBETCTBYIOIIIEE MPEAMETHBIM pe3yibTaram ocBoeHus DenepanbHOi paboueit
MPOrpaMMbl, paclpeeIEHHbIM IO ToJaM OOYYEHHs, CTPYKTYpUPOBAHO TaKUM
o0pa3oM, 4TOObI KO BCEM OCHOBHBIM, MPUHIIMITHAIIBHBIM BOIPOCAM O0yUaroIIuecs
oOpamianuch HEOJAHOKPAaTHO. TO  MO3BOJSET OPraHu30BaTh  OBJIAJCHUE
re€OMETPUYECKUMHU OHATUSMH U HABBIKAMU TIOCIIEI0BATENBHO U MOCTYMATEIhHO, C
COOJII0/IEHNEM MPUHIINAIA TPEEMCTBEHHOCTH, @ HOBBIE 3HAHMSI BKJIIOYATh B OONIYIO
CUCTEMY T'€OMETPUUECKUX MPEJICTABICHUN 00YJaIOUUXCsl, PACIIUPSSL U YIIIyOJIss
e€, 00pa3ys NPOYHbIE MHOKECTBEHHbIE CBSI3H.

[lepexos K U3y4EHUIO TEOMETPUU Ha YIiIyOlIEHHOM YPOBHE MO3BOJISAET:

co3math  ycnmoBus i auddepeHuHanuu O0ydeHHs,  MOCTPOCHUS
WHIUBUIYAIbHBIX ~ 00pa3oBaTEIbHBIX MporpamMm, OOeCneyuTh yriayOJaeHHoe
U3y4eHHE T€OMETPUHU KaK COCTaBIISIIONIEeH yueOHoro npenaMera «MarteMaTukay;

MOATOTOBUTH OOYYAIOIMIMXCA K TMPOAOIKCHUIO HW3YYEHUS MAaTEMaTUKH C
yu€ToM BbIOOpa Oyayuied mpodeccuu, oOecreunBas MPEEMCTBEHHOCTh MEXKTY
o01UM 1 poecCuoHaTBHBIM 00pa30BaHUEM.

Ha wusydenue yuebHOro Kypca «['eomerpusi» Ha YIIIyOJIEHHOM YpPOBHE
orBoauTtcs 204 yaca: B 10 kiacce — 102 yaca (3 gaca B Henento), B 11 kmacce — 102
yaca (3 Jaca B HEJIEINIO).



COAEPXKXAHUE OBYUYEHUA
10 KITACC

IIpsiMmble M IVIOCKOCTH B IPOCTPAHCTBE

OcCHOBHBIE  TIOHATHA  CTepeoMeTpuu. Touka, TpsAMas, IJIOCKOCTb,
npoctpaHcTBO. [loHsiTHE 00 aKCMOMATHYECKOM IOCTPOCHUU CTEPEOMETPUU:
AKCUOMBI CTEPEOMETPUU U CIICICTBUS U3 HUX.

B3anMmHOE pacnosioKeHue MpsSMBIX B IPOCTPAHCTBE: NEPECEKAOIIUECH,
NapajulesIbHble M CKpelMBaromuecs npsmble. [Ipu3Hakum CKpemumBaromuxcs
npsAMbIX. 1lapanneapsHOCTh MPAMBIX U INIOCKOCTEN B IMPOCTPAHCTBE: MapalICIIbHbIC
IIPSIMBIE B IPOCTPAHCTBE, aPaJUIEIbHOCTD TPEX MPSIMBIX, NAPAJUIEIBHOCTD IPAMOU
u 1iockoctu. [lapamiensHoe W UEHTpalbHOE MPOEKTUPOBAHME, H300paKeHHE
¢uryp. OCHOBHBIE CBOMCTBa NapajIeNIbHOrO MpOoeKTUpoBaHHs. WM300paxeHue
¢buryp B nmapajyieqbHONW MPOEKUHUH. YTJIbl C COHAMPABIECHHBIMU CTOPOHAMM, YIOJI
MEXIy NpsAMBIMU B IIPOCTPAaHCTBE. [lapajuieIbHOCTh IJIOCKOCTEN: NapajuleiIbHbIe
IJIOCKOCTH, CBOWCTBA IapajjieabHbIX IIJIOCKOCTEN. IIpocrenmmue
IPOCTPAHCTBEHHbIE (QUIYyphl Ha IUIOCKOCTH: TETpaj’Ap, MapajulelienuIie],
MMOCTPOCHUE CEYCHUM.

[leprieHIUKYJISAPHOCTD NPSIMOM U IUIOCKOCTH: NEPIIEHIUKYJIAPHBIE IIPSMbIE B
IIPOCTPAHCTBE, MPAMBIC IMAPAJIICIbHBIE W IEPIEHIUKYJIAPHBIE K IIIOCKOCTH,
IIPU3HAK MEPHEHAUKYIAPHOCTH IPAMOM M IUIOCKOCTH, TeopeMa O IpsAMOU
MEPIEHINKYJIIPHON IIJIOCKOCTH. OpTtoroHansHOE IIPOEKTUPOBAHMUE.
[leprieHIUKYIJISIp U HAKJIOHHBIE: PACCTOSIHUE OT TOYKH JI0 IIJIOCKOCTH, PACCTOSTHUE
OT IPSAMOH J10 MIIOCKOCTH, MPOEKLUs (PUTYPBHI Ha IIIOCKOCTh. [lepneHanKyIsipHOCTb
IUIOCKOCTEN: MPU3HAK IMEPHEHIUKYISIPHOCTH JIBYX IUIOCKOCTEW. Teopema o TpEX
MEPIICHINKYIISPAX.

Yrael B OpOCTPAHCTBE: YroJl MEXAY NPSAMOW M INIOCKOCTBIO, BYTPAaHHBIN
YTOJI, JUHEWHBIA YroJI IBYTPAHHOIO yria. TpEXTpaHHBIA U MHOTOTPAHHBIE YIJIBL.
CBolicTBa INTOCKKX YIJIOB MHOTOTrpaHHOro yriia. CBOKWCTBA IUNIOCKUX U IBYTPAHHBIX
YIJIOB TPEXTPAHHOTO yIuIa. TeopeMbl KOCUHYCOB M CUHYCOB U1l TPEXTPAHHOIO YTJIa.

MHoOrorpaHHuKHu

Buapel MHOrorpaHHMKOB, pa3BEpTKa MHOrorpaHHuka. lIpusma: n-yrompHas
npusMa, npsiMasi 1 HaKJIOHHAs! PU3MbI, OOKOBAasI U MOJIHAsI TOBEPXHOCTh MPU3MBI.
[Tapaiutenenune 1, TpsSAMOYTOJIbHBIN MTapaJIEICIUIE U €ro cBolicTBa. KpaTuanimme
NyTH Ha TOBEPXHOCTH MHOTorpaHHuka. Teopema Oiinepa. I[IpocTpaHcTBeHHas
teopema [ludaropa. [Tupamuaa: n-yronbHas nupaMuja, NpaBUibHAs U yCeUEHHas
nupamuabl. CBoiicTBa péObep M OOKOBBIX TpaHel NpaBWIBHOM NUPaMUIbL.
IIpaBriibHBIE MHOTOIDAHHUKH: NPABUJIbHAs INPHU3Ma W IIPAaBWIbHAS NUPaMHUJA,



IpaBWJIbHASA TPEYTOJIbHAS MUPaMU/Ia U IPaBUIIbHBIN TeTpadap, ky0. [IpencraBnenue
O NMPABUJIBHBIX MHOTOIPAHHUKAX: OKTa3Ap, JOJEKA3AP U UKOCASP.

Beruucienne 9J1€MEHTOB MHOTOTPAaHHUKOB: pEOpa, IWAroHaid, YIJIBL.
[Tnomanp OOKOBOM MOBEPXHOCTHM W IOJHOM IOBEPXHOCTH NPSIMOM IPU3MBI,
IUIONIA/Ib OCHOBaHMM, TE€OpeMa 0 OOKOBOM MOBEPXHOCTHU NMpsAMOM npu3msl. [Tnomane
OOKOBOW TOBEPXHOCTH M TMOBEPXHOCTH NPABWIBHOW INHPAMHUJbI, TEOpEMA O
IJIOIIAIA YCEYEHHOU TUPAMMUIBI.

CuMmmeTprss B IIPOCTPAHCTBE. OJIEMEHTBI CHMMETPHUH  IIPABHIIBHBIX
MHOTOIpaHHUKOB. CHMMETpusi B IPAaBUIBHOM MHOTOIPAHHUKE: CHUMMETPHS
NnapaJuIeeNuIe d, CUMMETPHsS NPABWIBHBIX IIPU3M, CHMMETpPHUS IPABHIBHON
IIAPAMHUJIBL.

BexkTopbl 1 KOOPAUHATHI B IPOCTPAHCTBE

[loHATHA: BEKTOp B IPOCTPAHCTBE, HYJIEBOW BEKTODP, [JIMHA HEHYJIEBOI'O
BEKTOPa, BEKTOpPHl KOJUIMHEApHbIC, COHANPABJICHHBIE U  IPOTUBOIIOJIOKHO
HaIlpaBJICHHBIE BEKTOPHI. PaBEHCTBO BEKTOPOB. J[€UCTBUSA C BEKTOPAMU: CIIOKEHUE
Y BBIUATAHHE BEKTOPOB, CYMMa HECKOJIBKMX BEKTOPOB, YMHOKECHHE BEKTOpa Ha
yucio. CBOKCTBA CIOKEHUS BEKTOPOB. CBOMCTBA YMHOKEHHUS BEKTOPA HA YHUCIIO.
[loHATHE KOMIUIaHApHBIE BEKTOPHL. [IpU3HaK KOMIUIAaHAPHOCTU TPEX BEKTOPOB.
IIpaBwiio mnapamienenunena. Teopema O pas3loXEHUM BEKTOpa 10 TpEM
HEKOMIUIaHApHBIM  BeKTopaMm. lIpsmoyrompHas cucrema  KOOpAMHAT B
npoctpadcTBe. Koopaunatel BekTopa. CBfA3b MEXIAy KOOPAMHATAMHM BEKTOpa U
KOOpJIMHAaTaMH TO4YEK. YTOJ Mexay BekTopamu. CKalsipHOE NPOU3BEICHUE
BEKTOPOB.

11 KIIACC

Tena Bpamenust

[ToHsiTHSA: IWIMHIPUYECKAs TOBEPXHOCTh, KOHUYECKass TOBEPXHOCTD,
cepuueckas TOBEPXHOCThb, OOpasyromue MoBepxHocTeld. Tema BpalieHUs:
UJIMHIP, KOHYC, YCEUEHHBIN KOHYC, cdepa, map. BzauMHoe pacnonoxkenue cepsl
U TUIOCKOCTH, KacaTellbHas TIOCKOCTh K cdepe. M3o00pakeHne Ten BpaimieHus: Ha
miockoctu. Pa3sépTka nunmuapa u konyca. Cummerpusi chepsl U mapa.

O6béM. OcHoBHBIE CcBoOiicTBa 00BEMOB Ten. Teopema 00 o00bEME
NPSIMOYTOJILHOTO Tapajuienenunena u ciaeactsus u3 He€. OObEM mnpsamoi u
HAKJIOHHOW TPHU3MBI, MWIMHJpA, TUPaMUIbl U KoHyca. O0BEM mapa M I1apoBOTO
CETMEHTA.

KoMOuHanuyu Ten BpamieHuss U MHOrorpaHHuKoB. [Ipu3ma, BnmcanHas B
MWJINHAP, OMHMCAaHHAas oOKojio muwiuHapa. Ilepecedenme cdepsl u 1mIapa ¢
miockocThio. Kacanme mrapa u cdepsl miockocTeio. [loHATHE MHOTOTpaHHHKA,
OMHUCAHHOTO OKoJIO cdepbl, cdepbl, BIUCAHHON B MHOTOTPAHHUK WA TEJIO
BpaIeHusl.



[Tnomans MOBEPXHOCTH IMUIMHAPA, KOHYCA, IUIOMAAbh cPephl U € JacTei.
[Tonobue B mpoctpanctBe. OTHOIIEHHE OOBEMOB, IUIOIMIANACH MOBEPXHOCTEH
nonoOubIx ¢uryp. IIpeoOpazoBanue mnomoOus, romorteTHs. Pemienue 3amad Ha
IJIOCKOCTH € UCIIOJIBb30BAaHUEM CTEPEOMETPUUECKUX METOOB.

[TocTpoeHue ceueHNI MHOTOTPAHHUKOB U TEJI BPAIICHUS: CEUEHUS LIWJIMHAPA
(mapaJuienbHO ¥ TMEPIEHAUKYISIPHO OCH), CEYEeHHs KOHyca (mapajuieibHbIe
OCHOBAHMIO U NIPOXOJIAIIME Yepe3 BEPIIMHY), CEYEHUS 11apa, METOAbI TOCTPOEHUS
CEUYEHUI: METOJ| CIEA0B, METOJ BHYTPEHHETO MPOEKTHUPOBAHUS, METOJ NEPEHOCA
CEKYIIEH ITOCKOCTH.

BekTopbl 1 KOOPAUHATHI B POCTPAHCTBE

BekTopsl B npocTpancTe. Onepanuu HaJ BEKTopaMu. BEeKTOpHOE yMHOKEHHE
BEKTOpOB. (CBOMCTBAa BEKTOPHOTO yMHOXeHuUsA. lIpAaMoyrospHas cucrema
KOOpAMHAT B mpocTtpaHcTBe. KoopaumHaTel BekTopa. PasiioxkeHue BeKTOopa MO
6azucy. KoopanHaTHO-BEKTOPHBII METOJT IPU PEIICHUN T€OMETPUUECKUX 3a1au.

J{BMKeHUSsI B IPOCTPAHCTBE

JBrxenus: mpoctpanctBa. OToOpakeHus. [[Br>keHuss W paBeHCTBO (uryp.
OO6mue cBoiicTBa JBMXKEHUM. Buabl JBMWXEHUW: TapauieNbHBIA IEPEHOC,
LHEHTpaJbHasl CHUMMETPUS, 3€pKaJbHasi CUMMETpHs, MOBOPOT BOKPYr MPSIMOM.
[IpeoOpazoBanus nogodus. [Ipsmas u chepa Diinepa.



IIVIAHUPYEMBIE PE3YJIBTATBI OCBOEHHUA YYEBHOI'O KYPCA
«TEOMETPHUS» (YIJIYBJIEHHBIA YPOBEHb) HA YPOBHE
CPEJHEI'O OBLIIET'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

1) rpaxxaanckoe BOCIMTAHME:

c(hOpMHUPOBAHHOCTH TPAXKIAHCKON MO3UIIMK 00YYAIOIIErocsl KaKk aKTUBHOTO U
OTBETCTBEHHOTO WJIEHA POCCUHCKOTO 00IIECTBA, IPEACTABICHNE O MATEMATHUECKUX
OCHOBaX (DYHKIMOHUPOBAHUS PA3NUYHBIX CTPYKTYp, SBJICHHHA, MPOLEIYP
IpaXJIaHCKOro  oOmiectBa  (BBIOOPBI, ONpPOCHI U JIpyroe), yMEHHUE
B3aMMOJICHCTBOBAaTh C COIMAJbHBIMA HWHCTHUTYTaMH B COOTBETCTBHM C HX
GYHKIUSAMUA 1 HA3HAYCHUEM;

2) naTpUOTHYECKOE BOCIIUTAHME:

c(hOpMUPOBAHHOCTh POCCUNUCKOM T'PaKIaHCKOW UACHTUYHOCTH, YBAXKEHUS K
IIPOLJIOMY M HACTOSAIIEMY POCCHUHCKOW MAaTeMaTHKH, LICHHOCTHOE OTHOLICHHUE K
JOCTHKEHHSIM POCCUMCKUX MAaTEMAaTUKOB U POCCHUMCKON MaTEMaTUYECKOM LIKOJIBI,
UCIIOJIb30BAaHUE ATUX JOCTHXKEHMM B JPYTUX HAyKax, TEXHOJIOTHSX, cdepax
YKOHOMUKU;

3) IyXOBHO-HPABCTBEHHOE BOCIIUTAHHE:

OCO3HaHUE JYXOBHBIX LIEHHOCTENW POCCUHCKOTO Hapojaa, chOpMUPOBAHHOCTh
HPaBCTBEHHOI'O CO3HAHMsI, 3TUYECKOIO ITOBEIACHUS, CBA3AHHOIO C NMPAKTUYECKUM
NPUMEHEHUEM JTOCTHKEHUN HAYKH U AESITEIbHOCThIO Y4EHOT0, OCO3HAHUE JIMYHOTO
BKJIaJla B IOCTPOEHUE YCTOMYUBOTO Oy IyIIEro;

4) 3cTeTn4ecKoe BOCIIUTAHUE:

ACTETUYECKOE OTHOUIEHWE K MUPY, BKIIOYAs 3CTETHKY MaTEMaTUYECKHUX
3aKOHOMEPHOCTEM, 00BbEKTOB, 3a/1a4, PEUICHU, pacCy>KIeHU, BOCIPUUMYUBOCTD K
MaTEMaTUYECKUM aCTeKTaM Pa3INvHbIX BUAOB HCKYCCTBA;

5) puzuveckoe BoCIUTAHME:

cOPMHPOBAHHOCTh yMEHHUS TMPUMEHSATH MaTeMAaTUYeCKHe 3HAHUSA B
MHTEpecax 3/10pOBOro U 0€30MacHOro 00pasa KM3HU, OTBETCTBEHHOE OTHOILIEHUE K
CBOEMY 3/I0POBbIO (3I0pOBOE TMHUTAHHE, COATAHCUPOBAHHBIN PEXKUM 3aHATHUN U
OTJIbIXa, peryispHas (u3nvecKas aKTUBHOCTH), (U3NYECKOE COBEPIICHCTBOBAHUE
IIPU 3aHATUSAX CHOPTUBHO-03J0POBUTEIBHON JEATEIBHOCTBIO;

6) TpyaoBO€E BOCIMTAHHE:

TOTOBHOCTh K TpPYAY, OCO3HAHHME IIEHHOCTH TPYyIOJIO0Us, HHTEpeC K
pasnmuyHbiM  cepaM  MPOPECCHOHAIBHOM  JAESITENbHOCTH, CBSA3aHHBIM  C
MaTEeMaTUKOW M €€ MPUIOKEHUSIMH, YMEHHE COBEpIIATh OCO3HAHHBIA BBIOOP
Oyaymeil npodeccuu U peasn30BbIBATh COOCTBEHHBbIE JKM3HEHHBIE IUIAHBI,
TOTOBHOCTh M  CIHOCOOHOCTh K  MaTeMaTHMYeCKOMy  OOpa3oBaHUIO U



CaMOOOpPa30BaHUI0 HA NPOTSKEHUHM BCEU >KU3HH, TOTOBHOCTh K AKTUBHOMY
YYaCTHIO B PEIICHUU MPAKTUUECKUX 3aJ]1a4 MaTeMaTUYeCKON HAMPaBICHHOCTH;

7) 3K0JI0THYeCKOe BOCIIMTAHUE:

c(hOpPMHUPOBAHHOCTh  JKOJIOTMYECKONM  KyJIbTYpbl, TOHHUMAHHUE BIIMSHUS
COITMATIbHO-IKOHOMUYECKHUX ITPOIIECCOB Ha COCTOSHHUE MPHUPOIHON U COIMATBHOMN
Cpeibl, OCO3HaHUE IrI00ATIBHOTO XapaKTepa 3KOJIOTHYECKUX TPOOIeM, OPUEHTALIMS
Ha TIPUMCHEHHE MATeMAaTHYEeCKUX 3HAHWK JUIsl penieHus 3agad B 00JacTu
OKpY>Karoliel cpenpbl, IJIAaHUPOBAHHE IIOCTYNKOB W OIEGHKH HMX BO3MOXKHBIX
MOCJICACTBUM JIJIs1 OKPY>KAIOIIEeH CPeIbl;

8) HeHHOCTH HAYYHOI0 MO3HAHMS:

c(hOpPMHPOBAHHOCTh MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHSI HAYKHU U OOIIECTBEHHOMN MPAKTUKH, TOHUMAHNE MAaTEMaTUYECKOM
HayKH Kak cepbl YeITOBEUECKON ACATEIbHOCTH, ITANOB €€ pa3BUTHS U 3HAYUMOCTH
JUUI. Pa3BUTHUSI LIMBUJIM3ALIMH, OBJIAJICHUE SI3bIKOM MaTEMaTUKU U MAaTE€MaTHYECKOU
KYJBTYPOU KaK CpeJICTBOM MMO3HAHUS MUPA, TOTOBHOCTh OCYIIECTBIISITH TPOCKTHYIO
U UCCIIEIOBATENIbCKYIO JEATEIbHOCTh MHANBUIYATIBHO U B TPYIIIIE.

METAIIPEJMETHBIE PE3YJIBTATBI

ITo3HaBaTe/ibHbIE YHMBEPCAJbHBIE YUeOHbIe HeiiCTBHS

ba3oBble JJornyeckue 1eMcTBUA:

BBISIBJIATH U XapaKTEPU30BATh CYIICCTBEHHBIC MPU3HAKU MATEMATHYECKHUX
OOBEKTOB, TIOHSATHUNA, OTHOIICHUN MEXAy MOHATHUSIMHU, (HOPMYIHPOBAThH
OmpeieSICHUs MOHITUH, YCTaHABIUBAThH CYIIECTBEHHBIN MPU3HAK Kiaccu(uKaiuy,
OCHOBAHUS JIJIs1 000OIIESHHS M CPAaBHEHUSI, KpUTEPUH TTPOBOJIMMOTO aHAJIN3a;

BOCIIpUHUMATh,  (OPMYJIHpPOBATh W  NIPeoOpa3oOBBIBATH  CYKICHUS:
YTBEPAUTEIbHbBIC U OTPUIATEIbHbIE, EAMHUYHBIC, YACTHBIC U OOIINE, YCIIOBHBIE;

BBISIBJISITh MATEMATHYECKHUE 3aKOHOMEPHOCTH, B3aUMOCBSI3U U MPOTUBOPEUHS
B (hakTax, JaHHBIX, HAOJIOJACHUSAX U YTBEPKICHUSIX, MpeajiaraTb KPUTEPUU ISt
BBISIBJICHHS] 3aKOHOMEPHOCTEN U POTUBOPEYMH;

JleNlaTh BBIBOABI C HCIOJb30BAHUEM 3aKOHOB JIOTMKH, JCAYKTHUBHBIX H
WHIYKTUBHBIX YMO3aKJIIOUCHUH, YMO3aKIFOUEHUH 110 aHAJIOTHH;

MIPOBOAUTH CAMOCTOSITEJILHO JOKA3aTEILCTBA MATEMATUUYECKUX YTBEPKICHUIM
(IpsiMbIE U OT MPOTUBHOTO), BHICTPAUBATh APTyMEHTAIMIO, TPUBOJUTH MPUMEPHI U
KOHTPIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE CYXKCHUS U BHIBOJIBI;

BBIOMpATh CMOCO0 pemieHuss y4eOHOW 3amaun  (CpaBHUBATH HECKOJIBKO
BapUAHTOB PEILICHUS], BRLIOUPATh HaNOOJIee OAXO AN C YUETOM CaMOCTOATEIIHLHO
BBIJICJICHHBIX KPUTEPHUEB).

ba3oBble ucciieoBare/IbCKHe JAeiiCTBUSA:



UCIIOJIb30BaTh BOMPOCHI KaK MCCIEAOBATEIbCKUNA HHCTPYMEHT MO3HAHMS,
dbopMynupoBaTh ~ BOMPOCH,,  (UKCHPYIOIIME  MPOTHBOpPEUHE,  MpoOJIeMy,
yCTaHaBIMBaTh MCKOMOE W JaHHOE, (popMHpOBaTH TMMOTE3Yy, apryMEHTHPOBATH
CBOIO MO3MIINI0, MHEHUE;

IPOBOJANUTH CaMOCTOSITEIBHO CIUIAHUPOBAHHBIN HKCIEPUMEHT, UCCIIEI0OBAaHUE
M0 YCTAHOBJICHHUIO OCOOCHHOCTEN MaTeMaTHUYeCKOTro 00bEKTa, SIBJIICHUS, Mpoliecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEXTy 00bEKTaMH, SIBICHUSIMH, IIPOLIECCAMU;

CaMOCTOSITENILHO (pOpMyIHpOBaTh OOOOIIEHHS W BBIBOJABI IO pE3yJIbTaTaM
OPOBEAEHHOIO  HAONIONEHUSA, HCCIENOBaHUS, OLEHUBATh  JIOCTOBEPHOCTH
HOJIyYEHHBIX Pe3yIbTaTOB, BEIBOJOB M 0000ILIEHNUH;

POrHO3UPOBATh BO3MOXKHOE pa3BUTHE IMpoLlecca, a TaKkKe BBIABUTATD
MIPE/IOJIOKEHNUS O €T0 PA3BUTHHU B HOBBIX YCIOBUSX.

Pabora ¢ nndopmanueii:

BBISBJIATH JeUUUTH HHPOPMALMH, JaHHBIX, HEOOXOAUMBIX Ul OTBETAa Ha
BOMIPOC | TSI PEIICHUS 3a/1a4H;

BbIOMpaTh MH(POPMAIMIO U3 UCTOYHUKOB PA3NIUYHBIX THIIOB, AHATU3UPOBATD,
CHCTEMAaTHU3UPOBATh U HHTEPIPETUPOBATH HHPOPMAITHIO PA3TUYHBIX BUAOB U (PopM
IpECTaBICHNUS;

CTPYKTYpUpPOBaTh MH(GOpPMaLMIO, MPEJICTaBIsATh €€ B pa3IU4HbIX (opmax,
WUTIOCTPUPOBATH TpaUuecKH;

OLIEHUBATh HaIEKHOCTD uHbOpMaIuu o CaMOCTOSITENTEHO
c(OpMYJIMPOBAHHBIM KPUTEPHUSIM.

KoMMyHUKaTHBHBIC YHHBeEpPCaAJIbHbIC Y4eOHbIE A1eHCTBUS

Oo0wmenne:

BOCIPUHUMATh U (POPMYIHPOBAThH CY>KICHHS B COOTBETCTBUU C YCIOBUSIMU U
HeJIsIMA OOLIEHMSI, ICHO, TOYHO, TPAMOTHO BBIPA)KaTh CBOIO TOUKY 3PEHHUS B YCTHBIX
M THCBbMEHHBIX TEKCTaxX, JaBaTb IOSCHEHHS IO XOJIy pPEUIEHUs 3aJayu,
KOMMEHTHUPOBATH MOJTYYECHHBIN pE3yJIbTaT;

B XOJI¢ OOCYXXJIEHHS 3a/laBaTh BOIMPOCHI MO CYIIECTBY OOCYXIAEMOIl TEMBI,
npoOJsieMbl, pelaeMol 3aJaud, BBICKA3bIBaTh MWJIEH, HAIEJICHHbIE Ha IOUCK
pelIeHnsl, COIOCTABIAThL CBOM CYXACHUSA C CYXICHUAMH APYIMX YYaCTHHKOB
nuainora, oOHapy>KMBaTh pa3jiMdMe M CXOJCTBO MO3ULHUNA, B KOPPEKTHOU (opme
bopMyIMpOBaTh PA3HOIIIACHS], CBOU BO3PAXKEHUS;

IIPEACTABIATh PE3YJbTAThl PELICHUs 3a1a4yi, DKCIIEPUMEHTA, UCCIENOBAHNUS,
IPOEKTa, CaMOCTOSITENIbHO BBIOMpATh (opMar BBICTYIUIEHUS C YYETOM 3aaay
NPEe3eHTALUN U OCOOCHHOCTEN ayIuTOPUH.

PeryasiTuBHbIe yHUBEpPCAJIbHbIE YUeOHbIe 1eliCTBUS
Camoopranusanus:



COCTaBJIATH IJIaH, aITOPUTM PEILISHH 33a/1a4H, BEIOUpATh CIIOCOO PEIICHHUS C
Y4ETOM MMEIOIINXCS PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEH, apryMEHTHPOBATh
¥ KOPPEKTUPOBATH BAPUAHTHI PEIICHUN ¢ Y4ETOM HOBOM MHGOpMAIUH.

CaMOKOHTPOJIb, IMOIMOHAJILHbIN HHTEJJIeKT:

BJIAJ€Th HABBIKAMHM  TIO3HABATENbHON  pedieKCMH KakK  OCO3HAHMS
COBEPILAEMBIX JIEUCTBUI U MBICIHMTEIBHBIX MPOLECCOB, UX PE3YJIbTATOB, BIAJETh
crnocobaMy CamMOIIPOBEPKH, CAMOKOHTPOJISI Tpollecca U pe3yibTara peleHUs
MaTeMaTUYeCKOM 3a/1auu;

NPEeABUACTh TPYAHOCTH, KOTOPbIE MOTYT BO3HMKHYTh MPU PEUICHUU 3aJlayH,
BHOCUTH KOPPEKTHUBBI B JIEATEILHOCTh HA OCHOBE HOBBIX OOCTOSATENbCTB, JaHHBIX,
HalJEHHBIX OIIHUOOK, BBISIBIEHHBIX TPYJHOCTEM;

OLICHMBATh COOTBETCTBHUE PE3yJIbTaTa UEIN U YCIOBUAM, OOBACHATH IPUYUHBI
JOCTUKEHUS WIIM HEAOCTUKEHUSI Pe3yNIbTaTOB AESITENbHOCTH, HAXOAUTh OUIMOKY,
JlaBaTh OLEHKY NPUOOPETEHHOMY ONBITY.

CoBMecTHAsl 1eATEILHOCTD:

NOHUMATh M HCIOJb30BATh MPEUMYILECTBA KOMaHAHOW W MHAUBUAYAJIbHON
paboThl mNpu pelleHHH Y4eOHbIX 3aJad, NPUHUMATh I€JIb COBMECTHOMU
JESTEIbHOCTH, IUIAHUPOBATh OPraHU3allMI0 COBMECTHOM paboOThI, pacHpenesTh
BU/IBI pabOT, I0rOBApUBATHCS, 00CYX AATh MPOIIECC U pe3yIbTaT paboThl, 00001IaTh
MHEHMS HECKOJIbKUX JIIOJICH;

y4acTBOBaTh B IPyNmoBbIX (opMax palboThl (00CYXIeHHs, OOMEH MHEHUH,
«MO3TOBBIE IITYPMbI» U UHBIE), BBITIOIHATH CBOIO YaCTh PaOOTHI U KOOPJUHUPOBATH
CBOM JICUCTBUS C IPYTMMH YICHAMH KOMaH/bl, OLICHUBATh KAYE€CTBO CBOETO BKJIAJA
B OOmUHA TPOAYKT TO KpUTEPUsIM, CGHOPMYIUPOBAHHBIM  YYaCTHUKAMU
B3aMOJIEUCTBHS.

INPEAMETHBIE PE3YJIBTATDBI

K koniy 10 kinacca oOyvaromuiicss HayduTCs:

e CBOOOJHO OMEPUPOBATH OCHOBHBIMU TMOHSATHUSMU CTEPEOMETPUU TIPU
pEelIeHNH 3a1a4 U MPOBEJICHUU MAaTEMaTUYECKUX PACCYKICHUM;

e TMPUMEHSATh AKCHOMBI CTEPEOMETPUU U CJCACTBUS U3 HUX MPU PEIICHUU
reOMETPUYECKUX 3a]1aY;

e KJIACCHU(PUIIMPOBATH B3aUMHOE PACIOJIOKEHHUE MPSMBIX B TPOCTPAHCTBE,
MJIOCKOCTEN B MPOCTPAHCTBE, MPSIMBIX U MJIOCKOCTEW B MPOCTPAHCTBE;

e CBOOOJHO OMEpUPOBATH TOHATUSMHU, CBS3aHHBIMH C yIJIaMH B
MPOCTPAHCTBE: MEXKIY MPSMBIMH B IPOCTPAHCTBE, MEXAY MNPSIMON U
MJI0CKOCTBIO;

e CBOOOJHO OTIEPUPOBATH MOHITHUSIMU, CBI3aHHBIMH C MHOTOTPAHHUKAMU;



e CBOOOJHO pacmo3HaBaThb OCHOBHBIE BHJIbI MHOTOIPAaHHUKOB (TpU3Ma,
nupamuaa, NpsMOYToJIbHBINA Napajuienenunen, Kyo);

e KIAacCUPUIUPOBATH  MHOTOTPAHHUKH, BBIOMpas  OCHOBaHHUS  JUIA
KJ1accu(ukanuu;

e CBOOOJHO OINEPUPOBATH TMOHSATHUSIMU, CBSI3AHHBIMU C  CEYCHUEM
MHOTOI'PaHHHUKOB TIOCKOCTBIO;

e BBINOJHATh napajuiebHOE, LEHTPATIbHOE U OpPTOrOHAJIBHOE
MPOEKTUPOBaHKE (QUTYP HA TNIOCKOCTh, BHITOIHATH U300paskeHus GUryp Ha
IIJIOCKOCTH;

e CTPOUTH CEUYEHUS MHOTOIPAHHUKOB PA3JIUYHBIMU METOJAMH, BBINOJIHATH
(BBIHOCHBIE) TJIOCKUE YEPTEXKU U3 PUCYHKOB MPOCTHIX 0OBEMHBIX (DUTY:
BUJI CBEPXY, COOKY, CHU3Y;

e BBIUUCIATH IUIOIIAJM  TIOBEPXHOCTEM  MHOTIOIpPaHHUKOB  (Mpu3Ma,
NUpPaMUJIa), FEOMETPUUECKUX TeJl C IPUMEHEHUEM (POpMyT;

e CBOOOJHO ONEPUPOBATH MOHATUAMH: CUMMETPHS B MPOCTPAHCTBE, LIEHTP,
OCbh ¥ IJIOCKOCTh CAMMETPHH, LIEHTP, OCh U INIOCKOCTh CHMMETPUU PUTYPBL;

e CBOOOJHO ONEPUPOBATH IMOHATHUSIMH, COOTBETCTBYIOIIMMU BEKTOpaM U
KOOpJIMHATaM B IIPOCTPAHCTBE;

e BBINOJIHATH JACUCTBUSA HaJ BEKTOPaMU;

e pemaTh 3a3Jaud Ha JOKAa3aTeIbCTBO MAaTEMaTHYECKUX OTHOIICHHA U
HaXO0XKJEHUE FEOMETPUUYECKUX BETMUNH, IPUMEHSS U3BECTHBIE METOIbI IIPH
pPELIEHUM MaTEeMaTUYECKUX 3aJad IOBBIIMIEHHOIO W BBICOKOI'O YPOBHS
CJIOKHOCTH;

e IPUMEHATH MPOCTEUIINE NPOrpPAMMHBIE CPEACTBA M  3BJIEKTPOHHO-
KOMMYHUKAIIMOHHBIE CUCTEMBI IPU PEIICHUH CTEPEOMETPUUYECKUX 33]1aY;

e W3BJEKaTh, MNPeOoOpPa3OBBIBATH M HMHTEPIPETUPOBATH HHGPOPMALMIO O
IPOCTPAHCTBEHHBIX T€OMETPUUYECKUX (QUrypax, TMpeACTaBICHHYIO Ha
4epTexkax U pUCyHKax;

e TMPUMEHATH TIOJIYYCHHbIE 3HAHUS Ha TPaKTUKE: CpaBHUBAThb U
aHAIM3UPOBAaTh PEAJIbHBIE CUTYallMH, MPUMEHATh H3yYECHHbIE MOHSATHUS B
npolecce IOMCKAa pelIeHUusT MaTeMaThyecku  CcQOopMyIHpPOBAHHON
npo6sieMbl, MOJEINPOBATh pEAJbHbIE CUTYallUd Ha SA3bIKE T'€OMETPHH,
UCCJIEN0BATh MTOCTPOEHHBIE MOJENH C UCIOJIb30BAHUEM T'€OMETPUUECKUX
MOHATUH M TEopeM, ammapara ajreOpbl, penarh MPaKTUYECKHE 3a/layu,
CBSI3aHHBIEC C HAXOXKJICHUEM F€OMETPUUYECKUX BEITUYMH;

e UMETh NPEJCTaBICHHUS 00 OCHOBHBIX 3Talax Pa3BUTHS T€OMETPUHU Kak
COCTaBHOM yacTu (yHAaMEHTa Pa3BUTHUS TEXHOJIOTHH.

K kony 11 kiacca oGyyaronuiicss HayquTCs:



CBOOOJTHO OMEPUPOBATH TMOHATHUSIMH, CBSI3aHHBIMU C IWJIMHAPUYECKOM,
KOHHUYECKOW U CEepuyecKoil TMOBEPXHOCTSIMH, OOBSICHATH CIOCOOBI
MOJIyYECHUS;

ONEPHUPOBATH MOHIATUSMH, CBSI3AHHBIMH C TE€JIAMU BPALCHUS: LIWJIMHAPOM,
KOHYCOM, c(hepoii u mapom;

pacmo3HaBaTh Tejla BpalleHus (UWIUHAP, KOHYC, chepa W map) u
OOBSICHATH CIIOCOOBI MOTYYESHHS TEJ BPAICHHUS,;

KJIacCU(UIIMPOBATH B3aUMHOE PacIookeHue chepsl U MII0CKOCTH;
BBIYUCIISITh BEIMYUHBI 3JIEMEHTOB MHOTOTPAHHUKOB M TEJ BpalICHUS,
O0OBEMBI U IUIONIAIM MOBEPXHOCTEH MHOTOIPAHHMKOB W TEJl BpalllCHHUS,
T€OMETPUUECKUX TEJl C MPUMEHEHHEM (PopMyT;

CBOOO/IHO OIEpUPOBATH MOHSITUSMH, CBS3aHHBIMU C KOMOWHALMSIMU TeJ
BpalleHUs] 1 MHOTOTPAHHUKOB: MHOTOTPAaHHUK, BIMCAHHBIA B chepy H
ONMMCAHHBIA OKOJIO cephl, chepa, BOUCAaHHAS B MHOTOTPAHHUK WJIU TEJO
BpAaIllCHUS;

BBIYUCIISITh COOTHOIIEHUSI MEXKY TIJIOMIAISIMU MIOBEPXHOCTENH U 00BEMaMHU
IMOTOOHBIX TEN;

n300pakaTh u3ydaemble (UTYPBI, BBINOJIHATH (BBIHOCHBIE) TUIOCKHE
YepTEKU U3 PUCYHKOB NMPOCTHIX OOBEMHBIX (UTYpP: BUJ CBEPXY, COOKY,
CHU3Y, CTPOUTH CEUEHHMSI TEJl BpaIllCHUS;

U3BJIEKaTh, WHTEPHPETUPOBATH U MPeoOpa3oBbIBATH HHPOPMALMIO O
MPOCTPAHCTBEHHBIX TE€OMETPUYECKUX (QUrypax, MpeACTaBICHHYIO Ha
yepTekax U pUCYHKaXx;

CBOOOJTHO OTIEPUPOBATH MOHATUEM BEKTOP B MPOCTPAHCTBE;

BBITIOJTHSATH OIEpallui HaJl BEKTOPaMU;

3a/1aBaTh MJIOCKOCTh YPABHEHHEM B JIEKaPTOBOW CUCTEME KOOPJIUHAT;
pemaTh TeOMETPUUECKHUE 3a/1a4M Ha BBIYUCIICHHUE YIJIOB MEXKTY NPSIMBIMU U
MJIOCKOCTSAIMU, BBIYMCIIEHUE PACCTOSTHUNA OT TOUYKHU JI0 TIJIOCKOCTH, B LIEJIOM,
Ha MPUMEHEHUE BEKTOPHO-KOOPAUHATHOTO METO/1a MPU PEIICHUU;
CBOOOJIHO ONEpPUPOBATh TMOHSATUSIMHU, CBS3AHHBIMU C JBWXKEHHEM B
MPOCTPAHCTBE, 3HATh CBOMCTBA JIBUKCHUI;

BBITIOJIHATh HM300pa)KEHWsS MHOTOTPAaHHUKOB M TEJ BpalleHUs IMpHU
MapajyIeIbHOM  TIEPEHOCE, UCHTPAIBHOM CHMMETPUHM, 3€PKAIBHON
CUMMETPHH, IPU TOBOPOTE BOKPYT MPSIMO, TpeoOpa3zoBaHus MOA00uS;
CTPOUTH CEYEHUS]I MHOTOTPAHHUKOB M TE€J BpAILCHUS: CEUCHMS LUIMHIIpA
(mapajuienbHO U NEPHEHIUKYIISIPHO OCH), CEUCHUSI KOHYca (TapajuielibHbIe
OCHOBAHUIO ¥ IPOXOJSIINE YEPE3 BEPIINHY ), CEUCHUS 11apa;
UCIIOJIB30BaTh METOJbl IOCTPOEHUS CEYEHUI: METOJ CJIE0B, METOA
BHYTPEHHETO IPOEKTUPOBAHUS, METO/I MIEPEHOCA CEKYIIEH MIOCKOCTH;



JTIOKa3bIBaTh TEOMETPUIECKUE YTBEPIKICHHUS,;
MPUMEHATh TeOMEeTpUUYecKkre (aKThl I PEIICHHUS CTEPEOMETPUUICCKUX
3a7a4, MPEANOJarallX HECKOJIbKO IIaroB pEUIeHHs, €CIU YCIOBUS
PUMEHCHUS 33JIaHbl B IBHOW M HEIBHOU (hopMe;

pemath 3agadd Ha JI0Ka3aTeIbCTBO MAaTEMATHYECKUX OTHOIICHUU W
HAXOXKJEHUE TEOMETPUICCKUX BEIMYNH;

MPUMEHSATh MPOTPAMMHEBIE CPEICTBA M AJIEKTPOHHO-KOMMYHHUKAIIMOHHBIE
CUCTEMBI TIPH PEIICHUH CTEPEOMETPHUSCKUX 3a/1a4;

PUMEHSTH MOTYYCHHBIC 3HAHUS HA MPAKTHUKE: CPAaBHUBATh, aHATTM3UPOBAThH
U OLICHWBATh peajbHbIC CHUTYaIlMW, MPUMEHATh H3yUYCHHBIC TOHSITHSA,
TEOPEMBI, CBOWCTBA B TMPOIECCE IOMCKA PEIICHUS MaTeMaTHYeCKU
chopMyIHpPOBaHHON MPOOJIEMBI, MOACIUPOBATh pEalIbHbIC CUTYyallud Ha
S3BIKE TEOMETPUHU, UCCIIE0BATh MMOCTPOECHHBIE MOJICNIN C UCIIOJIb30BAaHUEM
r€OMETPUYECKUX TIOHSATUH U TEOopeM, ammapara aiaredpbl, pemnarhb
MPAKTUYECKUE 3aJ1ayl, CBSI3aHHBIE C HAXOXXICHUEM T€OMETPUUCCKUX
BCITNYWH;

UMETh TIPEACTaBICHUS 00 OCHOBHBIX JTallax Pa3BHTHS TEOMETPHUH Kak
COCTaBHOM yacTu (yHAaMEHTa pa3BUTHUS TEXHOJIOTUH.



TEMATHUYECKOE IINTAHUPOBAHHUE

10 KJIACC
KonuyecTBo yacos DJIEeKTPOHHbBIE
Ne HaumeHoBaHue pa3iesioB U TeM (uudposbie)
n/n NPOrpamMMbl Bcero Koutpoabupie  IMpaxruyeckue o0pa3oBaTe/bHbIE
padoThI padoThI pecypenI
1 Bsenenue B ctepeoMeTputo 23 1
) B3aumHoOe pacrosnoxeHue npsMbIx B 6 |
IIPOCTPAHCTBE
3 [TapanmienbHOCTb NPSAMBIX U INIOCKOCTEN B g
IIPOCTPAHCTBE
4 [lepnieHIUKYNSPHOCTD MPSMBIX U )5
IIJIOCKOCTEMN B IPOCTPAHCTBE
5 VYTIIBl U pacCcTOSHUS 16 1
6 MHororpanHuku 7 1
BexkTops! B mpocTpaHCcTBE 12
2 HOBTOPGHI/IG, 00o011eHNe U cUcTeMaTH3alus 5 )
3HAHUU
OBLIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 6 0




11 KJIACC

KoauvecTBo yacoB DJIeKTPOHHbBIE
No /i HaumeHnoBaHue pa3aesioB U TeM Konrponsmmie  Tpaxriueckie (mudpossbie)
NpOrpamMmbl Bcero o0pa3oBaTejibHbIE
padoThI padoThI pecypenI
1 AHanuTH4eckasi reOMeTpHs 15 1
) [ToBTOpEHME, 06o6meHI:Ie u 15 |
CUCTeMaTH3alusl 3HAaHUH
3 O0BEéM MHOTOTPaHHUKA 17 1
Tena BpameHus 24 1
5 [Tnomany moBepXHOCTH U 0OBEMBI 9 1
KPYTJbIX TEJ
6 JBro>xeHus 5 1
7 [ToBTOpEHuUe, 06o6meHIfe u 17 )
CUCTeMaTH3aIusl 3HAaHUH
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 8 0







IHOYPOYHOE IINTAHUPOBAHHUE
10 KJIACC

Ne
n/n

Tema ypoka

OcHoBHbIe MpaBuiia U300paKeHUsI HA PUCYHKE INTIOCKOCTH,
napajuieNbHbIX IPSIMBIX (OTPE3KOB), CEPEANHBI OTPE3Ka

KoauuecTBO 4acoB

Bcero

KonTposbHbie
padoThI

IIpakTnyeckue
padoThI

[TonsiTUs crepeomMeTpun: TOUKa, IpsiMasi, IIIOCKOCTbh,
npoctpancTBo. OCHOBHBIE MTPaBUIIa U300paKEHHS HA PUCYHKE
TJIOCKOCTH, MapaJIJIENIbHBIX MPSIMBIX (OTPE3KOB), CEPETUHBI
oTpe3Ka

[TonsTHs: nepeceKkarouecs MI0CKOCTH, IEPeceKaouecs npsamas
U IUIOCKOCTb; MOJTYIIPOCTPAHCTBO

[TonsaTus: nepecekaronmecs MIOCKOCTH, MepeceKaroLecs nmpsamas
U TIJIOCKOCTB; MOJIYIPOCTPAHCTBO

MHororpaHHUKH, U300paKeHHe MPOCTEHIINX MPOCTPAHCTBEHHBIX
¢buryp, HeCyleCcTBYIOIINX 0OBEKTOB

MHororpaHH1KH, U300pa’keHue MPOCTEUITINX MTPOCTPAHCTBEHHBIX
¢buryp, HeCyIeCTBYIOIIHUX 00BEKTOB

AXCHOMEI CTCPCOMCTPHUHU U IICPBBIC CICACTBHUA U3 HUX

AXCHOMEI CTCPCOMETPHUU U IICPBBIC CICACTBHA U3 HUX

10

AKCHOMBI CTEPEOMETPHH U TIepBbIe clieACTBUS U3 HUX. CIOcOOBI
3aJlaHus IPSIMBIX U IUIOCKOCTEH B mpocTpaHcTBe. O603HaUeHUs
MPSAMBIX U IJIOCKOCTEN

N300paxkeHne cedeHuit mupamMuabl, Kyoa v MpU3Mbl, KOTOpPhIE
MPOXOAT uepe3 ux péopa. M3o0pakeHue nepecedeHus




11

12

IIOJIYYCHHBIX IIOCKOCTEH. PaCKpaH_II/IBaHI/IC IMOCTPOCHHBIX
CEUCHUI Pa3sHbIMHU IBETAMU

N300paxeHune cedyeHuit mupamMuabl, Kyoa v Mpu3Mbl, KOTOpPbIE
poXoAT uepe3 ux péopa. M3o0pakenue nepecevyeHus
MOJIyYEHHBIX TUIOCKOCTeH. PackpaiinBanue mocTpoeHHbIX
CeueHUH pa3HbIMU [[BETAMHU

N300pakeHnne ceueHuil mupaMupl, Kyoa U IpU3Mbl, KOTOpPbIE
MPOXOoAT uepe3 ux péopa. M3o0pakeHue nepecevyeHus
MOJIYYEHHBIX IJIOCKOCTeN. PackpamirBanue noCTpOEHHBIX
CEYECHMI pa3HbIMU 1IBETaMU

13

N300pakenne cedeHuil mupaMupl, Kyoa U pU3MbI, KOTOPbIE
MPOXOAAT uepes ux péopa. M3zobpakenue nepeceyeHus
MOJTYYCHHBIX TUIOCKOCTEH. PackparimBanue mocTpoeHHBIX
CCUCHHIA Pa3HBIMH IIBETAMH

14

15

16

Mertoa cnesoB At MOCTPOEHUS CeUSHUM

MeTton clIeaoB oA MMOCTPOCHUMA ceueHuid. CoiicTBa HepecequI/Iﬁ

MpsAMBIX U ILIOCKOCTEH

Merton cnenoB aiist mocTpoeHus ceueHnid. CBOMCTBA MepeceueHui

MpsAMBIX U ILIOCKOCTEH

17

18

19

[TocTpoenue ceyenuii B nupamujie, Kyoe mo TpéM Toukam Ha
pé6pax. Co3nanne BHIHOCHBIX YEPTEKEN U 3aMKCh I1aroB
MIOCTPOCHHUS

[TocTpoenue ceuenuii B mupamuie, Kyoe mo TpéM TouKkaM Ha
pé6pax. Co3manne BHIHOCHBIX YEPTEKEN 1 3aMKCh II1aroB
MOCTPOEHUS

[TocTpoeHue ceueHuit B nupamuse, Kyoe 1o TpéM ToukaM Ha

pe€bpax. Co3anue BRIHOCHBIX YEPTEKEH U 3aIHCh IIaroB
MOCTPOEHUS




20

21

[Toctpoenue ceuenuii B mupamujie, Kyoe mo TpéM ToUuKam Ha
pe€bpax. Co3nanue BEIHOCHBIX YEPTEKEH U 3aIUCh MIAaroB
MOCTPOEHUS

[ToBTOpenue mnanumerpuu: Teopema 0 MPONOPIIMOHATBHBIX
otpeskax. [lomoOue TpeyronbHUKOB

22

[ToBTOopenue nnanumerpun: Teopema Menenas. Pacuetsl B
CEUYEHHUSIX Ha BBIHOCHBIX uepTexax. Mcropus pa3BUTHUS
IJIJAHUMETPUU U cTepeoMeTpuu. IloaroroBka kK KOHTPOJIBbHOU
pabore

23

24

25

26

KonTponbhas padbota "Akcuomsl crepeomerpun. Cedenust"

Pa6ora Hax ommbkamu. BzanMHoe pacnonioskeHre npsMbIX B
npoctpanctBe. CkpenuBatomiecs npsimeie. [Ipusnaku
CKpenuBaromuxcs npsmMeix. [lapamiensHeie npsiMbie B
IIPOCTPAHCTBE

TeopeMa 0 CylIECTBOBAHUM U €IMHCTBEHHOCTH IIPSIMOM
NapajuleJIbHON JAHHOU MIPSAMOM, MPOXOIAIIEH Yepe3 TOUKY
IIPOCTPAHCTBA U HE JIeXKAILEeH Ha JaHHOU npsaMou. Jlemma o
MEPECCUECHUH NapAIIIENBHBIX MPSIMBIX INIOCKOCTHIO

[TapannenbHOCTB TpeX NpsIMBIX. Teopema 0 TPEX mapaieIbHbIX
npsMbIX. TeopeMa 0 CKpeMBarOIMUXCs IPSIMbIX

27

[TapannensHoe nmpoekTpoBaHue. OCHOBHBIE CBOMCTBA
napajuIeIbHOTO MPOEKTUpOBaHUs. M300pakeHre pa3HbIX QUIyp B
MapajuIeIbHON IPOEKIINU

28

29

LlenTpanpHas npoeKuus. YToJl ¢ COHAPaBIEHHBIMU CTOPOHAMH.
VYron Mexay npsMbIMU

321,[[3.‘-11/1 Ha JOKa3aTCJIbCTBO U UCCIICAOBAHUEC, CBA3aHHBIC C
PACIIOJIOKCHHUEM MIPAMBIX B ITPOCTPAHCTBE




IlousTus: napaaji€JIbHOCTb HpﬂMOfI H IIJIOCKOCTH B IIPOCTPAHCTBE.

30 [Ipu3Hak napajieIbHOCTH NPAMOU U TIockocT. CBOMCTBA
[apaJuIeIbHOCTH MIPSIMON U TNIOCKOCTH
I'eomeTpuueckue 3a7aun Ha BRIYUCIICHUE U I0Ka3aTeIbCTBO,

31 CBSI3aHHBIE C MMAPAJICIbHOCTHIO MPAMBIX U INIOCKOCTEH B
MIPOCTPAHCTBE

0 [TocTpoenue ceueHus, IPOXOIALIETO YEPE3 JaHHYIO MPSIMYIO Ha
4yepTeke U MapajuieIbHOro Ipyroi npsiMoi. Pacuér oTHoIeHUH

13 [TapannenpHas npoekuys, IPUMEHEHNE AJIs IOCTPOEHUS CEUEHUN
KyOa u napayenenunena. CBoiCcTBa napajieienunea u mpru3Msbl

14 [TapannensHbie maockocTu. [Ipu3Haky mapanienbHOCTH ABYX
IJIOCKOCTEMN
Teopema o napanienbHOCTU U €IMHCTBEHHOCTHU IUIOCKOCTH,

35 MIPOXOASAIIEH Yepe3 TOUKY, He TPUHAICKALLYIO JaHHOU
IJIOCKOCTH U CIEACTBUS U3 HEE
CaoiicTBa napamieabHbIX MIOCKOCTEN: O MapaIeIbHOCTH

36 MPSIMBIX TIEPECEUEHNUs IPU MIEPECEUEHUH JIBYX MapaljiesIbHbIX
IIJIOCKOCTEN TpeThen
CBoiicTBa napanenbHbIX MJIOCKOCTEN: 00 OTpe3Kax

37 MapajuIeNbHbIX IPSIMBIX, 3AKIIOUEHHBIX MEX]y MapaJljIeIbHBIMU
IJIOCKOCTSIMU; O MEPECEUEHUH MPSAMOM ¢ ABYMs MapaijesIbHbIMU
IJIOCKOCTSIMU

38 IToBropenue: Teopema [Tugaropa Ha rmockoctu

39 [ToBTOpEHME: TPUTOHOMETPUS MPSMOYTOJIBHOTO TPEYTOJIbHUKA

40 CaoiicTBa Ky0a 1 MPsIMOYTOJIBHOTO Mapasuiesenumneaa

41 Brruncnenue IMH OTpe3KOB B KyOe U MPSIMOYTOJIbHOM

napaJiieJICuIcac




[TepnieHaAMKYAAPHOCTD NMPSIMO U TI0CKOCTU. [Ipu3Hak

42 NEPIEHIUKYJIAPHOCTH IIPSIMON U TUNIOCKOCTH

43 [TepnieHAMKYASAPHOCTD NPAMON U TI0CKOCTH. [IpHu3Hak
NEePIEHAUKYJIIPHOCTH MPSIMOI U IJIOCKOCTH
Teopema o cylieCTBOBaHUU U €AUHCTBEHHOCTH MIPSIMOH,

44 IIPOXOAAIIEH Yepe3 TOUKY IPOCTPAHCTBA U IEPIIECHIUKYIIIPHOU K
IJIOCKOCTH

45 [TnockocT 1 MepIeHANKYISAPHBIE UM MPSIMbIE B MHOTOTpaHHUKAX

46 [TnockocTy U neprneHAUKyYJISpHbIE UM IPSIMbIE B MHOTOIPaHHUKAX

A7 [lepnennukynsp u HaknoHHas. [locTpoeHue nepneHauKymIspa u3
TOYKHU Ha MPSIMYIO

48 [lepnienaukynsp u HaknoHHas. [locTpoeHne nepneHuKyspa u3
TOYKHU Ha MPSIMYIO

49 Teopema o Tpéx nepneHaAuKyIsIpax (mpsimMas 1 oOpaTHas)

50 Teopema o Tpéx nepneHaAUKyIApax (MpsiMas U oOpaTHAs)

51 YTroa Mexay CKpeIMBAOIIMMUCS IPSIMBIMHU

57 [Tonck nmeprneHANKYISPHBIX MPSIMBIX C IIOMOIIIBIO
MEPIEeHIUKYJIIPHBIX TIOCKOCTEN

53 OpToroHanbHOE IPOEKTUPOBAHUE

54 [Toctpoenue ceuennii kyoa, MpU3MbI, IPaBUIbHON MHUPaMUIbI C
MTOMOIIbIO0 OPTOTOHAIILHOM MPOEKINH

55 ITocTpoenue ceueHuit kyoa, IpU3Mbl, IPaBUIBHON MUPAMUIBI C
IIOMOUIBIO0 OPTOTOHAILHON MPOEKINH

56 CuMMeTpHs B IPOCTPAHCTBE OTHOCUTEIBHO MJIOCKOCTH.
[TnockocTu cUMMETpUi B MHOTOTpaHHUKAX

57 [Ipu3Hak neprneHIuKyIIpHOCTH MPSIMON U TUNIOCKOCTH KaK

CJICACTBUEC CHMMETPUU




HpaBI/IHBHHe MHOTI'OI'PaHHHKH. Pacuér paCCTOHHI/Iﬁ OT TOYKH OO0

58
IJIOCKOCTH

59 IIpaBuiibHBIE MHOTOIPaHHUKH. Pacd€T paccTOSHUI OT TOYKHU 10
IJIOCKOCTH

60 CriocoObl OIYCTHTD NEPIIEHANKYIISPBI: CAMMETPUS, CIBUT TOUKU
110 TIapAJUICJIBHON MIPSAMOM

61 CaBur 1o HenapauieIbHOW NpsiMON, U3MEHEHHUE PACCTOSIHUM.
[ToaroroBka Kk KOHTPOJILHOU paboTe

& KonrtponbHas pabota "B3anMHoe paciioyiokeHue NpsIMbIX U
IJIOCKOCTEH B IpocTpaHCcTBE"
Pabora Hag ommbOkamu. I[loBTOpeHME: yroia Mexay NpsMbIMU Ha

63 IJIOCKOCTH, TPUTOHOMETPHSI B IPOU3BOJIBHOM TPEYTOJIbHUKE,
TeopeMa KOCUHYCOB

64 [ToBTOpPEHME: Yroa MEeXAY CKPEIUBAOIIUMHUCS IPSIMBIMU B
MIPOCTPAHCTBE

65 I'eomeTprueckne METOABI BEIYUCIEHUS YIJIa MEXY NPSMBIMH B
MHOTOTpaHHUKAX

66 JIByrpansblil yroji. CBOMCTBO JIMHEWHBIX YIJIOB ABYTPAHHOIO yIiia

67 IlepnenaukynspHele miockocTd. CBOMCTBAa B3aUMHO
MEPIEHIUKYJIPHBIX TUIOCKOCTEN
[Ipu3Hak nepneHANKyJIIPHOCTH IUIOCKOCTEN; TeopeMa O IpsMOi

68 IIEpECEYEHMS IBYX IJIOCKOCTEN MEPIEHANKYISPHBIX TPETHEU
IIJIOCKOCTH

69 [IpsimoyronbHBIN Napasuienenunesn; Kyo; nu3MepeHus, CBOCTBa
MPSIMOYTOJIBHOTO NTapasuieienuneia

70 Teopema o nuaroHanu NpsAMOYIrOJIbHOTO MapaljiesIeuIesa u

CJIeACTBHE U3 HEe




CTepeOMeTpI/I‘{CCKI/IC W IPUKIIAAHBIC 3aJa4l, CBA3aHHEBIC CO

& B3alMHBIM PACIIOJIOKEHUEM IIPSIMBIX U INIOCKOCTU !

7 IToBTOpEHME: CKpEIMBAIOLIUECS NIPSMBIE, TapAJUICIbHbIE 1
IJIOCKOCTH B CTaHJIAPTHBIX MHOTOIPaHHUKAX
[Tapa napajienbHbIX IIOCKOCTEN Ha CKPEIIMBAIOIINXCS MPSMBIX,

73 pacCTosIHUE MEXAY CKPELIUBAIOIIMMUCS IPSIMBIMU B IIPOCTHIX 1
CUTYaLUsAX

74 PaccTosiHMe OT TOUKH /10 IIIOCKOCTH, PACCTOSIHUE OT MPSAMOM 110 |
IJIOCKOCTH

75 Brruncnenue pacCTOSHUN MEXIY CKPEIIUBAIOIUMUCS MPSMBIMU C 1
IIOMOLIBIO NIEPIEHIUKYIIPHON IIIIOCKOCTH
TpéxrpanHblil yroj, HEpaBEHCTBA JIJIsl TPEXTPAHHbBIX YIJIOB.

76 Teopema [Tudaropa, TeopemMbl KOCHHYCOB B CHHYCOB IS 1
TPEXTPAHHOTO yIila

77 DneMeHThI ChEePUIEeCKON reOMETPHH: T€OIe3MUECKIE JINHUM Ha |
3emte. [ToaroroBka Kk KOHTPOJIBHOM paboTe

78 KonTtponbHast pabota "Yrisl 1 paccTostHUS" 1

79 Pabora Hag ommbOkamu. CuctemMaTu3anus 3HaHUN |
"MHOrorpaHHHK 1 €ro 3J1€MEHThI"

80 IMupamupa. Buasl nupamun. IlpaBunsHasd nupamuna 1

81 [Ipusma. IIpsamas u HaknoHHas npusmel. [IpaBuiibHas npusma 1

82 [Ipsimoii napanienenunena, NpsIMOYTOJIbHBIN Mapaienenunes, Kyo 1

83 Brinyxkiibie MHOrorpanHuky. Teopema Oitniepa 1

24 Beimykieie MHOrorpannuku. Teopema Diinepa. [IpaBuiibHbIE 1 I
MOJIYTIPAaBUIIbHBIE MHOTOTPAaHHUKHU.

85 KonrtponbHas pabora "MHororpaHHUKH" 1




Pa6GoTa Haj omnbOkamu. IToHsTre BCKTOpaA Ha IIJIIOCKOCTH U B

86 1
MIPOCTPAHCTBE
87 CymMmma BEKTOpOB 1
88 Pa3nocTh BekTOpOB 1
89 [IpaBuno napamnenenunena 1
90 YMHOXEHHE BEKTOpa Ha YHCIIO 1
91 PasnouxceHHe BEKTOpa 10 0azucy TpEX BEKTOPOB, HE JIeKAIIUX B |
OJTHOM IMJIOCKOCTHU
92 CkansipHO€ NpOU3BEICHUE 1
93 Brruncnenue yria Mexy BEKTOpaMH B POCTPAHCTBE 1
94 [Ipocreitmume 3agauu ¢ BEKTOpaMu 1
95 [Ipocreiimune 3aga4u ¢ BEKTOpaMu 1
96 [Ipocreiimune 3aga4u ¢ BEKTOpaMu 1
97 [Ipocreitmme 3agauu ¢ BEKTOpaMu 1
98 O06o0061IeHre U crucTeMaTu3alys 3HaHU! 1
99 O0006111eH1E U chcTeMaTH3alus 3Hanui. [loaroroska |
KOHTpPOJIbHOM paboTe
100 HToroasi KOHTpOJbHAsA paboTa 1
101 Hrorosas koHTpopHAs paboTa 1
102 Pa6ora nag ommOkamu. O600IIeHNEe U CHCTeMaTU3allks 3HaHU! 1
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102




11 KJIACC

KoaudecTBO 9acoB

Nen/m  Tema ypoka B KonTtposabubie IpakTu4eckue
cero padoThI padoThI

| [ToBTOopenue Tembl "KoopauHaTel BEKTOpa Ha MIIOCKOCTH U B
npoctpaHctae"

2 [ToBTOpenue Tems! "CkansgpHoe pou3BeAeHHE BEKTOPOB"

3 [ToBTOpenue Temsl "BberunciieHne yriia Mexay BEKTOpaMH B
npoctpaHcTae"

4 [ToBTOpEeHME TeMbI "YpaBHEHHE MIPSAMON, IPOXOSILEH Yepes3
IBE TOYKH"

5 VYpaBHEHME IJIOCKOCTH, HOPMaJlb, YPABHEHHE IIJIOCKOCTH B
OTpe3Kax

6 VYpaBHEHUE JIOCKOCTH, HOPMaJlb, YpaBHEHUE MIJIOCKOCTH B
OTpe3Kax
BekropHoe nmpousBeneHue
JIuHelinble HEPABEHCTBA, TMHEHHOE MPOrPaMMHUPOBAHUE
JIuHeiiHbIe HEPABEHCTBA, JMHEWHOE MPOrPAMMHUPOBAHUE

10 AHaTUTUYECKUE METOBI pacu€Ta yriia MeK1y MPSMbIMU B
MHOTOTPaHHUKAX

1 AHaIUTUYECKHE METO/IbI pacy€Ta yriia MeKy MIOCKOCTSMH B
MHOT'OTPaHHUKAX

12 PopMyIa pacCcTOsTHUSA OT TOYKH JI0 INIOCKOCTH B KOOPJIMHATAX

13 HaxoxaeHue pacCTOSHUM OT TOUKH /10 MIIOCKOCTH B KyOe

14 Haxoxnenne paccTostHui OT TOYKHU 110 TIIOCKOCTH B

HpaBHHBHOﬁ nupamMuje. IToaroroBka k I(OHTpO.IIBHOfI pa60Te



15 Kontponbhas padota "AHanuTudyeckas reomeTpust"

16 Pabora nHag ommbOkamu. CeueHns MHOTOTPAHHUKOB:
CTaH/IapTHbIE MHOTOTPAHHUKH

17 CeueHurst MHOTOTPAaHHUKOB: METOJ] CJIEJIOB

18 CeueHusi MHOTOIPaHHUKOB: CTaHJAapTHBIE TUIOCKOCTH,
nepeceyeHus MPsSMbIX U MIIOCKOCTeN

19 [TapannenbHble NpsIMbIE U IUIOCKOCTH: ITAPAJIJIEIIbHBIE CEUECHUS

20 [TapannensHblie MPsAMBbIC U TUIOCKOCTH: PACUET OTHOIICHUN

)1 [TapannensHble NPSIMBIC U TITIOCKOCTH: YIJIBI MEXIY
CKPEIIHBAIOIIUMUCS TIPSIMBIMU
[TeprieHIUKYISIpHBIC IPSAMBIC U TUIOCKOCTH: CTaHIAPTHBIC

22 napbl NEPIECHINKYISIPHBIX TUIOCKOCTEH U MPSMBIX, CAMMETPUHU
MHOTOTPaHHUKOB

3 [lepnieHIUKyNSpHBIE IPSIMBIE U TUIOCKOCTH: TEOPEMa O TPEX
MePIEeHIUKYIIApax

24 [TeprieHIUKYISIpHBIC TPSAMBIC U TUIOCKOCTH: BBIYHCIICHUS JITTUH
B MHOTOTpaHHUKAX

)5 [ToBTOpEeHME: TUIOMIAAN MHOTOYTOJIBHUKOB, (DOPMYJIBI TS
TJI01AeH, COOOpaKEeHUsI TTOT00MS

26 [ToBTOpEHME: MIOMIAIN MHOTOYTOJIBHUKOB, (DOPMYIIBI JIJIs
Ioaaen, cooopaxeHust moao0ous

7 [ToBTOpEHME: TUTONIAAN MHOTOYTOJIEHIKOB, (DOPMYITBI TSI
Ioaaen, cooopakxeHust moa00us

)3 [Tnomany ceyeHnit MHOTOTPaHHUKOB: TIOIIAN
MOBEPXHOCTEH, pa3pe3aHns Ha 4acTH, COOOpakeHUs MOo100Us
[Tnomiaau ceyeHnii MHOTOTPAHHHUKOB: TTIOIIATN

29 MOBEPXHOCTEH, pa3pe3aHus Ha YaCTH, COOOpasKeHUs TO100uUS.

[ToaroroBka Kk KOHTPOIBHOU paboTe




Kontponbnas padota "[loBTOpeHHE: MHOTOIPAaHHUKH, CEUCHHS

30 "
MHOTOT'PaHHHKOB

31 Pabota Hax ommbkamu. O0bEM Tema. O0beM IPSIMOYTOJILHOTO
napajuiesienuneaa

1 3amaun 00 yABOEHHH Ky0a, 0 KBaJpaType KyOa; O TPUCEKIINU
yria

13 CrepeoMeTpuuecKue 3ajjauu, CBI3aHHbIE ¢ 00bEMOM
[PSIMOYTOJIBHOTO NIapaJuleenuneia

34 [Ipuknannele 3a1a4m, CBSI3aHHBIE C BBIYUCIIEHHEM 00BbEMA
MPSIMOYTOJIBHOTO MapasuieNenune1a

35 O0BEM npsAMOI TIPU3MBI

36 CrepeoMeTpuuecKre 3aa4u, CBI3aHHbBIE C BHIYUCICHUEM
00BEMOB MPSAMOI TPU3MBI

37 [TpuknaaHbie 3a7a9u, CBI3aHHBIE C 00BEMOM NPSIMOU MTPU3MBI

33 Brruncnenme 00bEMOB Tel ¢ TOMOIIBIO ONPeIeIEHHOTO
uHTerpana. O6bEM HaKJIOHHON MPU3MBI

39 Brruncnenme 00bEMOB Tel ¢ TOMOIIBIO ONPeIeIEHHOTO
uHTerpaia. O6bEM nupamus!

40 ®opmyna 00béMa nupamuibl. OTHOIIEHHE 00BEMOB MTUPAMMU/T
C 00IIKM yTJIOM

A1 dopmyna o6béMa nmupamuiel. OTHOIIEHHE 00BEMOB TUPAMHU/TL
C 00IIKM yTJIOM

4 CrepeoMeTpuyeckue 3aauu, CBSI3aHHbIe ¢ 00bEMaMH
HAKJIOHHOU MPU3MBI

43 CrepeomeTpHuuecKkue 3aJa4u, CBsI3aHHBIE C 00BEMaMU
TTAPAMH/TBI

m [Tpuknanueie 3ana4yn mo Teme "OOBEMBI TeN", CBI3aHHBIE C

00BbEMOM HAKJIOHHOM MPU3MBI




[Ipuknagueie 3agaun 1o Teme "OOBEMBI TEN'", CBA3aHHBIC C

45 B}
00BEMOM MTUPAMUIBI

46 ITpumenenue o0bEMOB. Boruncienue paccTostHUs 10
miockocty. [loaroroBka K KOHTPOJIBHON paboTe

47 Konrtponsnas padora "O6bEM MHOTOrpaHHuKa"

43 Pabora Hag ommbOkamu. LunnHapryeckas MoBEpXHOCTb,
o0pa3yromye HUINHAPUYECKONH TOBEPXHOCTH

49 Humuaap. [psmoit kpyroout nunuuap. [lnomans
MOBEPXHOCTHU LIMIIUH]IPA

50 Konnueckast moBepXHOCTh, 00pa3yronme KOHUYECKOn
nosepxHoctu. Konyc

51 CeueHue KOHYyca IIOCKOCTBIO, MapajuIeIbHOM MI0CKOCTH
OCHOBAHUs

5 VYceuénnblil konyc. M300pakeHne KOHYCOB M YCEUEHHBIX
KOHYCOB

53 [Tnouians 60K0BOM MOBEPXHOCTHU U MOJHON OBEPXHOCTH
KOHYyca

54 [Tnomaas 60KOBOM MOBEPXHOCTH U MOJHOW MOBEPXHOCTH
KOHyca

55 CrepeoMeTpHuuecKre 3aJaui Ha 10Ka3aTeIbCTBO U
BBIUHCJICHHE, TIOCTPOCHUEM CEUEHUI IMINH]pPA, KOHYyCa

56 CrepeoMeTpHuuecKre 3ajaui Ha J10Ka3aTeNbCTBO U
BBIUHCJICHHE, TOCTPOCHUEM CEUEHUN UINH]pA, KOHYyCca

57 IIpuknanHble 3a1a4um, CBSI3aHHBIE C LIMJIMHAPOM

58 [TpuknagHelie 3a1a4n, CBI3aHHBIE C IUJIUHIPOM

59 Ccdepa u map



[lepeceuenue cheps! u mapa c miockoctoo. Kacanue mapa u

60 cdepsl IIOCKOCTHI0. Bu u n3o0paxenue mapa

61 [lepeceuenue ceps! u mapa c miockoctoio. Kacanue mapa u
cdepsl mockocThio. Bua n nzobpaxenue mapa

62 VYpasaenune chepsl. [Lnomans chepsr u e€ yacrei

63 CummeTtpust cdepsl U 1mapa
CrepeoMeTpuuecKre 3aJaui Ha J0Ka3aTeIbCTBO U

64 BBIUMCIICHHE, CBSI3aHHBIE CO Cpepoid U mapoM, TOCTPOCHHEM
WX CEYEHHH MI0CKOCTHIO
CrepeoMeTpHuuecKre 3aJauy Ha 10Ka3aTebCTBO U

65 BBIUUCIICHHE, CBSI3aHHBIE CO cPpepoid U mapoM, TOCTPOCHHEM
UX CEYEHMH IIOCKOCTBIO

66 [Ipuknannele 3a1a4m, cBsI3aHHBIE CO cepoil U MapoM

67 [ToBTOpEHME: OKPYKHOCTH HA IJIOCKOCTH, BBIYUCIECHUS B
OKPY>KHOCTH, CTaHJIapTHbIE TTOA00US

68 Pa3znnynble KOMOMHALIMY TeJ BpallleHUsI U MHOTOTPAaHHUKOB

69 3anaun o Teme "Tena ¥ MOBEPXHOCTH BpalleHUs"

70 3amauu o Teme "Tena 1 TOBEPXHOCTH BpalieHHs".
[ToaroroBka Kk KOHTPOJILHOM paboTe

71 KontponbHast pabota "Tena 1 moBepXHOCTH BpaleHus"

7 Pabota nax ommbkamu. O0BsEM runuHaApa. Teopema 06
00BEME TIPSMOTO ITUITUHPA

73 Brruncnenme 00bEMOB Tel ¢ TOMOIIBIO OMPeIeIEHHOTO
uHTerpana. O6bEéM KoHyca

74 [Tnomaau 60KOBOM M MOTHON MOBEPXHOCTH KOHYCA

75 CrepeoMeTpuyecKre 3aJJaui, CBI3aHHbBIE C BHIYUCIEHUEM

00BEMOB IUITMHPA, KOHYCa




76

77

78

[Ipuknagueie 3agaun 1mo Teme "OOBEMBI U TUTOIIATN
noBepxHocrei Ten"

O0BEM mapa u mapoBoro cekropa. Teopema 00 00béMe mapa.
[Tnomans chepbl. CTepeoMeTpruecKue 3a1a41, CBI3aHHbBIE C
BBIUUCIICHHEM 00BEMOB I11apa, IMapoBOro CErMEHTa U
IIaPOBOT'O CEKTOpa

[Tpuknaaneie 3agaun o TeMe "OO0bEMBI Ten", CBA3aHHBIE C

00BEMOM 11apa U miomaaso chepbl. COOTHOIICHUS MEXKITY
IJIOIIA MU TTOBEPXHOCTEH N 00bEMaMK MOJOOHBIX TEll

79

[TogoOuebIe Tena B npoctpanctBe. M3menenne 06béma npu
nogoouu. CtepeoMeTpuuecKue 3a1a4u, CBI3aHHbIC C
BBIYHCIICHHEM 00BbEMOB TEIT U TUIOIIAJICH TTOBEPXHOCTEH.
[ToaroroBka Kk KOHTPOJIBHOM paboTe

80

81

82

KonTponbras padota "[lnomanm moBepxXHOCTH U 00BEMBI
KpyTribIX Ten"

PaGora nax ommOkamu. JIBH>KeHUS TPOCTPAHCTRA.
OtoOpakenusi. J[ukeHust U paBeHCTBO Quryp. O6mue
CBOWCTBA JBUKCHUI

Buabl aBukeHui: HapaJ'IJIeJ'ILHHﬁ MEPCHOC, ICHTPAJIbHAA
CUMMCETpPUSA, 3C€PKaJIbHAA CUMMETPUS, IIOBOPOT BOKPYT HpﬂMOfI

83

84

85

[IpeobpazoBanus noxoodus. [psmas u chepa Ditnepa

['eomeTpuueckue 3a1aun Ha TPUMEHEHUE JBUKCHUS.
[ToaroroBka Kk KOHTPOIBHOU paboTe

Kontponbras padota "BekTopsl B mpoctpancTse"

86

Pabora Hazg ommbOkamu. O6obmaromee noropenue 11
MOHATUI U MeTOI0B Kypca reomerpun 10—-11 kimaccos,
cucreMmarusanus 3HaHui: "[lapanienbHOCTh IPSIMBIX U
IJTOCKOCTEH B MpOCTpaHCcTBE"




87

88

89

O6o6maromee moBTopeHue 11 MoHATHII U METOZOB Kypca
reomerpun 10—-11 knaccos, cucremaru3anus 3HAaHUM:
"BexTops! B mpocTpaHcTee”

O6o6maromiee moBTopeHue 11 MoHATHII U METOZOB Kypca
reomerpuu 10—11 kitaccoB, cucremMaTu3aius 3HaHUM:
"BekTopsl B npocTpaHcTse"

O6o06matomee mopropenue 11 moHATHI U METOAOB Kypca
reomerpun 1011 kiaccos, cucremaruzanus 3Hanuii: "O6beM
MHOTOIpaHHuKa"

90

O6o06mmatomee moBropenue 11 moHATHI U METOIOB Kypca
reomerpun 10—11 kmaccos, cucremaruzanus 3Hanuii: "O0beM
MHOrorpaHHuka"

91

92

93

O6o6mmatomee moBropenue 11 moHATHI U METOIOB Kypca
reomerpun 10—-11 knaccoB, cucremaru3anus 3HAaHUM:
"[Tmomaay MOBEpXHOCTU U 0OBEMBI KPYTIIBIX TEN"

O6o06muaromiee nopTopeHue 11 moHATUI U METOA0B Kypca
reometrpuun 10—11 knaccos, cucremMaruzanus 3HaHUM:
"[1nomaayu MoBEpXHOCTU U O0BEMBI KPYTJIbIX TET"
[ToaroroBka Kk KOHTPOJILHOM paboTe

Hrorosas KOHTPOJIbHAA pa60Ta

94

95

96

WroroBas koHTpoJsibHAs paboTa

Pa6ora nag ommbkamu. [ToBTopenue, 06001eHue 1
cUCcTeMaTH3aIlus 3HAHUM

HcTopust pa3BUTHS CTEpEOMETPHH KaK HAYKH U €€ pOJib B
pa3BUTHH COBPEMEHHBIX HH)KEHEPHBIX U KOMITBIOTEPHBIX
TEXHOJIOTHI



97

98

99

Hctopust pa3BUTHS CTEPEOMETPUM KaK HAYKH U €€ pOJib B
Pa3BUTUH COBPEMEHHBIX MHKECHEPHBIX U KOMITBIOTEPHBIX
TEXHOJIOTUN

Hcropus pa3BUTHS CTEPEOMETPHUH KaK HAYKH U €€ POJIb B
Pa3BUTUHU COBPEMEHHBIX MHKEHEPHBIX M KOMIIBIOTEPHBIX
TEXHOJIOTUN

Hcropus pasBUTHS CTEPEOMETPUM KaK HAYKH U €€ POJIb B

Pa3BUTUHU COBPEMEHHBIX MHKCHEPHBIX M KOMITLIOTEPHBIX
TEXHOJIOTUN

100

Hctopus pa3BUTHS CTEPEOMETPUM KaK HAYKH U €€ pOJIb B
Pa3BUTHHU COBPEMEHHBIX MHKEHEPHBIX U KOMITBIOTEPHBIX
TEXHOJIOTUN

101

102

Hcrtopust pa3BUTHS CTEPEOMETPUM KaK HAYKH U €€ pOJIb B
Pa3BUTHHU COBPEMEHHBIX MHKECHEPHBIX U KOMITBIOTEPHBIX
TEXHOJIOTUN

Hcropus pa3BuTHS CTEPEOMETPUM KaK HAYKU U €€ pOJIb B
Pa3BUTUH COBPEMEHHBIX NH)KEHEPHBIX U KOMITBIOTEPHBIX
TEXHOJIOTUN

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

102






IPOBEPSIEMBIE TPEEOBAHUS K PE3YJIBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJBHOM IPOI'PAMMBI

10 KJIACC

Kona
MpOBEPAEMOro
pe3yJbTara

7

7.1

HpOBepﬂeMme NnpeaAMETHBIC PE3YJ/IbTAThl 0CBOCHUSN OCHOBHOI1
06pa30BaTeJ’IbHOI7I NnporpaMmmasl CpeaHEro oﬁmero 06pa303a}mﬂ

I'eomerpus

OHGpHpOBaTB MOHATHUAMMU: TOUKA, IIpAMaAA, IIJIOCKOCTb

7.2

7.3

7.4

IIpuMeHATH aKCHOMBI CTEPEOMETPUM U CIEACTBUA U3 HUX IIPU PEIICHUU
r€OMETPUYECKUX 3a]1a4

OnepupoBaTh MOHATUSMU: NAPAJUIETLHOCTh W MEPIECHIUKYISIPHOCTH
MPSIMBIX U MJIOCKOCTEH

KrnaccudunupoBaTs B3aMMHOE PACIIONIOKCHHUE MPSIMBIX U TUIOCKOCTEH B
MIPOCTPAHCTBE

7.5

7.6

7.7

OnepupoBaTh MOHATUSAMU: JBYTPAHHBIN yrojl, TPaHU ABYIPAaHHOTO YIJa,
peOpo ABYrpaHHOIO yIia, JUHEWHBIH yrojl ABYrPaHHOIO YIja, rpagycHast
Mepa JIBYTPaHHOTIO yria

OnepupoBaTb NOHATHUSMU: MHOTOIPDAHHUK, BBINYKJIBIM M HEBBITYKJIBIN
MHOT'OTPaHHUK, 3JIEMEHTHI MHOTOTPAHHMKA, TPaBUJIBHBI MHOIOTPAHHUK

Pacrnio3HaBaTh OCHOBHBIE BHJIbI MHOTOTPaHHUKOB (NMHMpamMuja, NpHu3Ma,
IPSMOYTOJIbHBIN Mapasienenunes, Kyo)

7.8

KnaccupunupoBat  MHOTOTpaHHMKH, BBIOMpas  OCHOBaHUS  JUId
KJacCU(pUKaUMK  (BBINYKJIbIE W HEBBINYKJIblE  MHOTOIPAHHUKH,
[IPaBUJIbHBIE MHOTOIPDAHHMKHM, IIpSMBIE W  HAKJIOHHBIC IPHU3MBI,
napaJiesienue 1)

7.9

7.10

OnepupoBatb MTOHATUSIMH: cexyuas IIJIOCKOCTB, CeUeHue
MHOT'OI'PAHHUKOB

OOBICHATH IMPUHIIUIIBL IMOCTPOCHUA Ce4YeHUI MHOT'OIr'paHHUKOB,
HCIIOJIB3Ys METO/ CJIIC0B

7.11

Crpoutpb cedeHHMs] MHOTOIPAHHHUKOB METO/JOM CJIEJIOB, BBIIOJIHATD
(BBIHOCHBIE) TUIOCKHUE YEPTEKU U3 PUCYHKOB MPOCTHIX 0OBEMHBIX (pUTyp:
BUJ CBEPXY, COOKY, CHU3Y

7.12

PemraTs 3aa4i Ha HAXOXKIACHUC TCOMETPHUICCKUX BCIUYHH I10 06pa3uaM
HIIN aJIrOpUTMaM, IMPUMCHASA HU3BCCTHBIC AHAJTIUTHUYCCKUC METOJbI ITpH
p€IICHUN CTAaHAAPTHBIX MATEMATUUYCCKHUX 3aJad Ha BBIYUCIICHHC
paCCTO}IHI/Iﬁ MCXKAY ABYMS TOYKaAMH, OT TOYKH OO HpHMOﬁ, OT TOYKHIO
IJIOCKOCTH, MCKAY CKPCHINBAOIHUMUCA ITPAMBIMU

PemraTs 3aa4i Ha HAXOXKXIACHUC TCOMETPHUICCKUX BCIUYHUH I10 06pa3uaM
HIIN aJITOpUTMaM, IMPUMCHASA HU3BECTHBIC AHAJTIUTHUYCCKUC METOJAbI ITpH




peiCHUN CTAHAAPTHBIX MATCMATHUYCCKUX 3aZla4 Ha BBIYHUCJICHHUC YIJTIOB
MCXKAY CKPCIIUBAOIIMMHUCA IPAMBIMH, MCKIY HpHMOfI Hn IINIIOCKOCTBIO,
MCXKAY MIIOCKOCTAMHU, IBYI'PAHHBIX YIJIOB

Boruucnsate 00bEMBI M IUIOIIAJIM  TTOBEPXHOCTEH MHOTOTPaHHUKOB
(mpu3ma, mupamuaa) ¢ IPUMEHEHHEM (POPMYJI, BEIYUCIISTh COOTHOIICHUS

7.14 MEXIY IJIOIAISIMU MTOBEPXHOCTEN, o0BéMaMn MOO0HBIX
MHOT'OIPAHHUKOB
715 OnepupoBaTh MOHSATHSIMU: CUMMETPHUS B IMPOCTPAHCTBE, LIEHTP, OCb U
' MJIOCKOCTh CHMMETPUH, LIIEHTP, OCh H IJIOCKOCTh CUMMETPUU (DUTYPHI
W3Bnekarb, mpeoOpa3oBbIBaTh M HUHTEPIPETUPOBATH HHGOPMAIUIO O
7.16 MPOCTPAHCTBEHHBIX T'€OMETPUYECKUX (QUTypax, MpeACTaBICHHYIO Ha
YepTekax U pUCyHKaxX
[TpumensTh reomeTpuueckre (akThl Ui PEIICHUS CTEPEOMETPUUYECKUX
7.17 3a/1a4y, MOPEIIONAramiliuX HECKOJIbKO IIaroB pPEIICHHs, €CIU YCIOBUSA
MPUMEHEHHUS 3a/IaHbl B IBHOU (hopMme
718 [IpumensaTh mnpocTellne MpOorpaMMHBIE CPEACTBA U AJIEKTPOHHO-
' KOMMYHHUKAI[MOHHBIE CHCTEMBI IIPH PEIICHUU CTEPEOMETPUUECCKUX 3a71a4
719 [IpuBOoAUTE MpUMEpPHl MATEMATHUYECKUX 3aKOHOMEPHOCTEW B IPUPOAE U
' JKU3HHU, paclio3HaBaTh MPOSIBICHUE 3aKOHOB T€OMETPUHN B UCKYCCTBE
[IpuMeHATh NOJy4YEeHHbIE 3HAHUS HA MTPAKTUKE: aHAJTU3UPOBATh peabHbIC
CUTYyAallMU U IPUMEHATh U3YUYECHHbIE MIOHATHS B ITPOLIECCE TOMCKA PEIIECHUS
MaTeMaTH4ecku  CcHOpPMYNIUpPOBAaHHOW  MPOOJIEMBbI,  MOJIEIUPOBATH
7.20 peanbHble CUTYyallMM Ha SI3bIKE T€OMETPHUM, UCCIENOBATH MOCTPOEHHBIE
MO/JIEJIH C UCIIOJIb30BAaHUEM F'€OMETPUUYECKUX MOHATUN U TEOPEM, allrapara
anreOppl, pemaTh MPaKTUYECKHE 3aJauM, CBSI3aHHBIE C HAXOXICHHEM
T€OMETPUUYECKUX BEIIMYNH
11 KJIACC
Kon .
IIpoBepsiemble peAMeTHbIE Pe3yJbTATHI 0CBOCHHS OCHOBHOM
NMPoBePSIEeMOro .
00pa3oBaTeILHON MPOTrPaMMbl CpeIHero 001ero o0pa3zoBaHus
pe3yJbTara
6 I'eomeTpus
OrnepupoBaTh NOHATHSAMU: MIJIWHIPUYECKAsT TOBEPXHOCTh, 00pa3yoIIHe
6.1 MAJTUHAPUYECKOW TOBEPXHOCTH, IHJIMHJP, KOHMYECKAas IMOBEPXHOCTH,
' oOpa3yromue  KOHHYECKOM  IOBEPXHOCTH, KOHYC, cdepuyeckas
MMOBEPXHOCTh
6.2 Pacnio3naBath Tena BpaieHus (IUIUHAP, KOHYC, cdepa u map)
6.3 OOBACHATH CITOCOOBI MOTYYSHHS TEJI BPALLICHHS
6.4 KnaccudumupoBars B3auMHOE pacmioiioKeHHe CPephl U TIOCKOCTH




6.5

OnepupoBaTh NOHSATHUSIMHU: IIAPOBOM CETMEHT, OCHOBAaHHE CETMEHTa,
BBICOTA CETMEHTa, IIapOBOW CJOW, OCHOBAaHWE IIAPOBOIO CJIOS, BHICOTA
[IapOBOTO CJI0S, IIAPOBOM CEKTOP

6.6

6.7

6.8

Boruucnsate 00BEMBI W TUIOIIAAM TOBEPXHOCTEH TeN  BpallleHHUs,
TEOMETPHUECKUX Tell C MPUMEHEHUEM POopMYT

OnepupoBaTh IMOHATUSAMHU: MHOTOTPAHHHMK, BIIMCAHHBIM B chepy u
OINKMCAHHBIN 0KO0JIO chepsl, chepa, BIMCaHHAS B MHOTOI'PAaHHUK HIIH TEJIO
BpaIllCHUS

BBIYHCIIATE COOTHOIIEHUS MEXTY TUIOIIAISIMH IIOBEPXHOCTEH M 00BbEMaMHu
IMOAOOHBIX TEI

6.9

N300paxkaTh n3ydyaembie (QUTYphl OT PYKH U C NMPUMEHEHHEM IMPOCTHIX
YEepTEIKHBIX UHCTPYMEHTOB

6.10

6.11

6.12

BbImonHATE (BBIHOCHBIE) IUIOCKHME YEPTEXKU U3 PHUCYHKOB MPOCTHIX
00BEMHBIX (DUTYp: BHI CBEpXy, COOKY, CHH3Y; CTPOHWTH CEUYCHHUS Tel
BpaleHus

W3Brekatb, WHTEPIPETHPOBAThL M MPEOOPa30BbIBATH HHGPOPMAIUIO O
MPOCTPAHCTBEHHBIX T'€OMETPUYECKUX (QUrypax, MPEACTABICHHYIO Ha
YepTekax U pUCyHKax

[TpumenHsTh TeoMeTpuvecKkrue (aKThl ISl PEHICHUS CTEPEOMETPHUECKUX

3aja4, MPEANoJaralollluX HECKOJIbKO IIAroB pEIIeHUs, €CIU YCIOBUA
MPUMEHEHHUS 3a/IaHbl B ABHOU (hopMme

6.13

6.14

6.15

OnepupoBaTh MOHATUEM: BEKTOP B IPOCTPAHCTBE

BBINONMHATE JIEHCTBUS CIOKEHUS BEKTOPOB, BBHIYMTAHUS BEKTOPOB H
YMHOXEHHUSI BEKTOpa Ha YHCIO, OOBACHATH, KaKMMH CBOWCTBAMH OHH
o0ramaroT

HpI/IMeHHTb IMMPpaBUJIO MTapaJlICJICITUIICAA TTPH CIIOKECHUN BEKTOPOB

6.16

OnepupoBaTh NOHSTUSIMU: JAEKApPTOBBI KOOPAMHATHI B TMPOCTPAHCTBE,
BEKTOP, MOJlyJIb BEKTOPa, PABEHCTBO BEKTOPOB, KOOPAMHATHI BEKTOPA,
yrol MeXJ1y BEKTOpaMH, CKaJSIpHOE IpPOU3BEICHUE BEKTOPOB,
KOJUJIMHEApHbIE U KOMITJIaHAPHBIE BEKTOPBI

6.17

6.18

Haxoauth cymMMy BEKTOPOB M IMPOU3BEACHHE BEKTOpAa Ha YHUCIO, Yroil
MEXJly BEKTOpPaMHU, CKaJISIpHOE MPOU3BEACHUE, PACKIIAbIBATh BEKTOP IO
JIBYM HEKOJUIMHEAPHBIM BEKTOPaM

38.IIaBaTB IIJIOCKOCTh YPABHCHUEM B HeKapTOBOﬁ CUCTCMC KOOpAUHAT

6.19

PemraTs HpOCTeI\/’IIHI/Ie TCOMETPHUICCKUEC 3a1a4r HAa IPUMEHCHUC BEKTOPHO-
KOOpAWHATHOTO METOAa

6.20

Pemarn 3aJadyd Ha A0Ka3aTCJIbCTBO MATCMATHYCCKHUX OTHOIIICHUH U
HAaXOXICHUC T'COMECTPHUICCKUX BCIWYHUH I10 06pa3uaM WK aJirOpuTMaMm,
IMPpUMCEHAA HN3BECTHBIC METOJBbI npu pPEIICHUA CTaHAAPTHBIX
MaTeMaTHYCCKUX 3a1a4




6.21

IIpuMeHATs mpocTeWIMe IPOrpaMMHBIE CPEACTBA U JIEKTPOHHO-
KOMMYHHKAI[MOHHBIE CUCTEMBI IIPYU PEILICHUN CTEPEOMETPUUECKUX 3a]a4

6.22

6.23

IIpuBOAUTE MpHUMEPHI MATEMATUYECKUX 3aKOHOMEPHOCTEH B IIPUPOLIE U
JKU3HH, PACIIO3HABATh IIPOSIBJICHUE 3aKOHOB T€OMETPUU B UCKYCCTBE

[TpuMeHsTh MOTy4YeHHbIE 3HAaHUS HA IPAKTHKE: aHATU3UPOBATh pealibHbIC
CUTYallUu ¥ IPUMEHATH U3yYEHHbIE MIOHATHUS B IIPOLIECCE MOUCKA PEIICHUS
MaTeMaTU4ecku  cHOpPMYIHPOBAHHOW  MpOOJIEMbI,  MOJIEIUPOBATH
pealbHbIE CUTYallMM Ha SI3bIKE T€OMETPHUM, UCCIIEIOBATH MOCTPOCHHBIE
MO/IEJIU C UCII0JIb30BAHUEM I'€OMETPUUECKUX TOHITUH U TEOPEM, arlnapara
anreOphl, pemaTh MPAKTUYECKHE 3aadd, CBS3aHHBIC C HaXOXKICHHEM
F€OMETPUUYECKUX BEJIMYUH




IMPOBEPAEMBIE 3JIEMEHTBI COAEP KAHUSA

10 KJIACC

Koxa
7

HpOBepﬂeMbIﬁ IJIEMEHT COACPKAHUSA

I'eomerpus

7.1

OcHOBHBIE TOHATHS cTepeoMeTpuu. Touka, mpsiMas, IUIOCKOCTh, MPOCTPAHCTBO.
[Tonsitue 06 akCMOMAaTUYECKOM MTOCTPOEHUU CTEPEOMETPUU: AKCHOMBI CTEPEOMETPUH
U CIICJCTBUSA U3 HUX

7.2

7.3

7.4

7.5

B3aumHoe  pacnosnoxkeHue OpsMBIX B IIPOCTPAHCTBE:  IE€pPECEKAIOLIUECS,
napajuleJibHble M CKpeluBarouiyecs: mnpsmble. [lapamnenbHOCTs  OpSIMBIX U
IUIOCKOCTEHl B IPOCTPAHCTBE: MapajlielbHbIE IpsAMbIE B  MPOCTPAHCTBE,
NapajuleIbHOCTh TPEX NPSIMBIX, MapaJUIEIbHOCTh MPSMOM U IUIOCKOCTH. YTIIBIC
COHANpPABJICHHBIMU CTOPOHAMH, YIrOJ MEXIy MpsAMBIMH B IPOCTPAHCTBE.
[TapanienbHOCTh MJIOCKOCTEN: NapajljieibHble MIOCKOCTH, CBOMCTBA MapajuiesIbHbIX
wiockocteil. [Ipocreiinmme nmpocTpaHCcTBEHHBIE (UTYPBl Ha IJIOCKOCTH: TETpad.p,
KyO, mapaJuieNenumne/1, IoCTPOSHUEe CeUeHU

HepHGHZII/IKYJIﬂpHOCTI) Hp?[MOfI U IUIOCKOCTH: MNCPICHIAUKYIAPHBIC IPSAMBIC B
MIPOCTPAHCTBE, MPSIMbIE TTapasuIeIbHbIe U MEPIECHANKYISIPHBIE K IJIOCKOCTH, MPU3HAK
MEPIEeHIUKYISIPHOCTH MPSIMON U TUIOCKOCTH, TeOpeMa O MPSIMO MepHeHIUKYISIPHOMI
IJIOCKOCTH. YTJIbl B IPOCTPAHCTBE: YIOJl MEXAY NPSIMOU U INIOCKOCTBIO, IBYTPAHHBII
yroJ1, IMHEWUHBINA YroJl ABYTpaHHoro yria. [leprneHiuKkynsip u HaKJIOHHBIE: pACCTOSIHUE
OT TOYKH JI0 TJTIOCKOCTH, PACCTOSTHUE OT MPSMOU J0 TUIOCKOCTH, MPOEKIHs (PUTYpHI Ha
IIJIOCKOCTB. [IepreHIMKyYIApHOCTH IIJIOCKOCTEN: MPU3HAK NEPIEHANKYIAPHOCTH IBYX
mwrockocrteil. Teopema o TpEX MeprneHIuKyIIsipax

IloHsATHE MHOIrOrpaHHHMKA, OCHOBHBIE JJIEMEHTHI MHOIOIDAHHMKA, BBIIMYKIBIE U
HEBBINYKJIbIE MHOTOIPDAaHHUKH, pa3BEPTKAa MHoOrorpaHHuka. [Ipusma: n-yronpHas
MpU3Ma, TpaHU M OCHOBAHUS NPU3MBI, IpsiMas U HAKJIOHHAs IPHU3MBI, OOKOBasl U
IIOJIHAs ITIOBEPXHOCTh NMpu3Mel. [lapamnenenunen, npsaMOyroiabHbIi NapajuieIenunes
u ero corcrta. Ilupamuzaa: n-yroyipHas nupaMuja, rpaHu 1 OCHOBAHUE MUPAMUIBL,
OOKOBas M IOJIHAs MOBEPXHOCTh NMUPAMUAbI, MIPaBUIIbHAA U yCeU€HHas MUpaMuja.
OnemMeHTbl NpuU3Mbl W nOUpaMuibl. [IpaBUIIbBHBIE MHOTOIpDAaHHUKH: IOHSTHE
IIPaBWJIBHOTO MHOIOTpaHHMKA, IpaBUiIbHAs NpU3Ma M IpaBUiIbHAas NHpaMuUia,
NpaBUJIbHAS TPEYTOJIbHAS MMMpaMUa U IPaBWIbHBIN TeTpasp, kyO. [IpeacraBienue
O NPAaBWIBHBIX MHOTOTPAaHHMKAX: OKTa’Jp, AOAEKa’aAp M uKocadapyrue CeueHus
MPU3MBI U TUPAMU/IBI

CI/IMMCTpI/ISI B IMIPOCTPAHCTBC: CUMMETPUSA OTHOCUTCIIbBHO TOYKH, HpﬂMOﬁ, IIJIOCKOCTH.

OJIEMEHTBI CUMMCTpPUHU B nupaMmujax, napajejicnmIic1ax, MpaBUJIbHBIX
MHOT'OrpaHHUKax

7.6

Bbruncnenue 31€MEHTOB MHOTOTPaHHHUKOB: p&Opa, auaroHanu, yriasl. [lnomane
OOKOBOIl MOBEPXHOCTM U TIOJHOM MOBEPXHOCTU MPSAMOM NPU3MBI, IUIOLIA/b




OCHOBAHHUH, TeopemMa 0 OOKOBOHM MOBEPXHOCTH MpsiMON mpu3Msl. [1omans 60koBoi
IIOBEPXHOCTH M IIOBEPXHOCTH IPaBWJIBHOM NHMpaMUAbl, TEOpPEMa O ILIOLAAH
yceuéHHol nupamusl. [Tonstue 06 06béMe. O0bEM MUpaMUIbl, TPU3MBI

7.7

[Tomo6HbIe Tena B pocTpancTBe. COOTHOIICHUS MY ITUIOIIAISIMH TOBEPXHOCTEH,
00bEMaMU MTOJIO0HBIX TENT

11 KIIACC

Kon
6

6.1

6.2

6.3

IIpoBepsieMblii 3JIeMEHT CO/ieP:KAHUSA
I'eomerpus

Hunuaapudeckas MOBEPXHOCTh, 00pa3yoIIre IIINHIPUYECKON MOBEPXHOCTH, OCh
UWIMHIPUYECKON MOBepXHOCTH. LlMmuHAp: ocHOBaHUSA W OOKOBas MOBEPXHOCTb,
00pasyromias ¥ OCh, IJIOMIA s OOKOBOM M MOIHON TTOBEPXHOCTH

Konunyeckass moBepxHOCTh, 0Opa3ymooline KOHUYECKOM TOBEPXHOCTH, OCh U
BEpIIIMHA KOHUYECKOM moBepxHOcTU. KoHyC: OCHOBaHME U BepinHa, 00pa3yromas
1 OCb, TUIOMIAIb OOKOBOW U MOJTHON MMOBEPXHOCTU. Y CEYEHHBIN KOHYC: 00pa3yrolue
Y BBICOTA, OCHOBAHUS U OOKOBAsi TOBEPXHOCTh

Cdepa u map: neHTp, paauyc, IMaMeTp, IIomaab moBepxuoctu chepnl. Bzanmuoe
pacroyiokeHue cepbl U TIOCKOCTH, KacaTellbHasi IUIOCKOCTh K cdepe, TUIoImaib

chepsl

6.4

6.5

6.6

N300paskeHue Tes BpalleHus Ha MIIOCKOCTH. Pa3BépTka nmnmmHapa 1 KoHyca
KomOuHanmu Ten BpalleHuss U MHOTOTPaHHUKOB. MHOTOIpaHHMK, ONMUCAHHBIN
0KO0JI0 cepsl, cepa, BIUCAaHHAS B MHOTOI'PAaHHMK, WM TEJIO BPAILICHHS

[Tonsitue 06 00bEMe. OcHOBHBIE CBOMCTBa 00bEMOB Ten. Teopema 00 oOBEME
IpSIMOYTOJIBHOTO Napaijenenunena u ciueactBus u3 He€. OO0bEM LMIMHIpA,
KoHyca. O0BEM 1mapa u miouaab chepsl

6.7

6.8

6.9

6.10

[TogoOubie Tema B mpoctpaHcTBe. COOTHOUIEHUS MEXAY  IUIOHIAASMU
MOBEPXHOCTEN, 00bEMaMHU MOAOOHBIX TET

Ceuenuss nMiaMHIpa (MapajuleIbHO M MEPIEHAMKYISIPHO OCH), CEUeHHs] KOHyca
(mapajuieIbHOE OCHOBAHUIO M IPOXOAIIEE Yepe3 BEPIIMHY), CEUCHHUS 11apa

BeKTOp Ha TINIOCKOCTH U B IPOCTPAHCTBEC. CrnoxxeHre M BBIUMTAHHE BCKTOPOB.
YMHOXEHHE BCKTOpPA HA YHUCJIO. Paznoxenue BCKTOpa 110 TpéM HCKOMIUJIaHApHBIM
BCKTOpPaM. HpaBI/IHO napajijiejacnuicaa. Pemenne 3agad, CBs3aHHBIX C
MPUMCHCHUCM ITpaBUJI JIENCTBUI C BCKTOpaMu

[IpsmoyronpHasg cucTeMa KOOpPAWMHAT B MpocTpaHcTBe. KoopauHaThl BEKTOpa.
[Ipocreitimne 3amauri B KOOpAMHATAX. YTol MexAy Bekropamu. CkanspHoe
MPOU3BECHUE BEKTOPOB. BBIUMCIIEHHE YIJIOB MEXAY MPAMBIMU U IUIOCKOCTSMHM.
KoopannaTHO-BEeKTOPHBIN METO/I IIPU PEIICHUHA TEOMETPUUECKHX 3a/1a4




IPOBEPSIEMBIE HA EI'D 11O MATEMATHUKE TPEBOBAHUS K
PE3YJbTATAM OCBOEHHUSI OCHOBHOM OBPA3OBATEJBHOM
ITPOTPAMMBI CPEJHET'O OBIIIET'O OBPA3SOBAHUSI

Kon
NpoBePsSIeMOro
TpeOoOBaHMS

IIpoBepsiemble TPeOOBaHUS K MPEAMETHBIM Pe3yJIbTATAM OCBOCHHS
OCHOBHOI1 00pa30BaTe/IbHOI MPOrPaMMBbI CPeIHEro 00111ero
o0pa3oBaHus

Bnanenue MeronamMum J0Ka3aTeNbCTB, AITOPUTMaMHU pELICHUS 3ajady;
yMeHue (GopMyIMpoBaTh U ONEPUPOBATh IMOHATUAMU: ONpEAEICHHUE,
aKCUOMa, TeopeMa, CIIEACTBUE, CBOICTBO, NMpPHU3HAK, JOKA3aTeIbCTBO,
paBHOCHIIbHBIE (POPMYIUPOBKH; IPUMEHATH UX; YMEHUE (POPMYIUpPOBaATH
0o0paTHOE M IPOTUBOIMOJIOKHOE YTBEP)KIACHHUE, MPUBOAUTH MPUMEPHI U
KOHTPIPUMEPBI, HCIOJb30BATH METOA MaTEeMAaTUYECKONH HWHIYKIHHU;
IIPOBOAMTH  JIOKA3aTEJIbHBIE PpACCYKIACHUS MpU PpPEUIeHUM 3ajad,
OLICHUBATh  JIOTMYECKYI IPAaBUIBHOCTb  PACCYXKIEHHH; yMEHHE
OIEpUPOBATH MOHATHSIMHU: MHOECTBO, IMOIMHOXECTBO, ONEpPALlMU Haj
MHOXECTBaMH; yMEHHE HCIOJb30BaTh TEOPETUKO-MHOKECTBEHHBIH
anmnapar JJis ONMCaHUs PeAIbHBIX IPOLECCOB U SBJICHUI U NPU PELICHUU
3ajjady, B TOM 4YHCIIEé M3 JpPYruxX Y4YeOHBIX IPEeIMETOB; YyMEHHE
ONepupoBaTh NOHATUSIMU: Ipad, CBA3HBIN Tpad, AepeBo, UK, rpad Ha
IUIOCKOCTH; YMEHHE 3aJaBaTh M OIHUCHIBATh Tpadbl pasIUuYHBIMU

crocob6aMu; UCIOJIb30BaTh rpadbl MpU PELICHUH 3a/1a4

YMeHue onepupoBaTh MOHATHSMH: HATypaJbHOE YHCIIO, LIEJI0€ YHUCIIO,
CTENEHb C LEIBIM [10Ka3aTeNIeEM, KOPEHb HATYypaJIbHON CTENEHH, CTEIIEHb
C palMOHANbHBIM  I[OKa3aTeleM, CTeNeHb C  JeHCTBUTEIbHBIM
mokaszarenaeM, JiorapugMm yuciaa, CHHYC, KOCHHYC U  TaHIE€HC
IIPOU3BOJIBHOIO YHUCIA, OCTATOK II0 MOJIYJIIO, PAlUOHAIBHOE YHUCIIO,
UppAllMOHATIBHOE  YHUCIIO,  MHOXECTBA  HATypalbHbIX,  LEJbIX,
pallMOHAIbHBIX, JEHCTBUTENBHBIX YHCEI; YMEHHE MHCIIOJIb30BaTh
MpPU3HAKK JEIUMOCTH, HAUMEHbIIUN OOUIMI JeIuTeNh U HauMeHbIIee
oOriee kpaTHOe, anroput™M EBKiIMIa npu perieHuu 3ajad; 3HAaKOMCTBO €
pa3IMYHBIMM  TO3ULIMOHHBIMU  CHUCTEMAMM  CYHUCIIEHUS; YMEHHE
BBINOJIHATh BBIYMCICHHE 3HAYEHUH U MpeoOpa3oBaHMs BBIPAKEHUU CO
CTeNeHs MU U JorapupmMamu, npeoOpa3oBaHHs IPOOHO-palMOHATbHBIX

BBIpa)KeHHfI; YMCHHE OICPpHUPOBATH MNMOHATUAMHU: TOCICHOBATCIIbHOCTD,




apudmeTnyecKkas nporpeccusi, reoMeTpuieckas nmporpeccus, 6eCKOHEUHO
yObIBarolasi ~ reoMeTpudeckas  Iporpeccus; yMEHHE  3a7aBaThb
MOCJIEI0BATEIHHOCTH, B TOM YHCJIE C IOMOIIbIO PEKYPPEHTHBIX (HOPMYIL;
YMEHHUE OIEepUPOBATh MOHATUSMU: KOMIUIEKCHOE YHCIIO, COMPSIKEHHBIE
KOMIUIEKCHBIE YUCIIa, MOAYJIb U apryMEHT KOMIUJIEKCHOTO 4Hcia, hopma
3aMUCH KOMIUJIEKCHBIX Yucell (TeoMeTpudecKas, TPUTOHOMETpUYeCcKas U
anrebpanyeckas); yMeTb MHPOU3BOAUTH apHU(pMETHUECKUe ACUCTBUS C
KOMIUIEKCHBIMM ~ YUCJaMH; TPHUBOJUTH MPUMEPHI  HCIOJIbH30BAHUSA
KOMIUIEKCHBIX YMCEJ; ONEPUPOBATh MOHATUSIMU: MaTpuua 2x2 u 3x3,

OnpeaAC/IMTCIIb MATPHUIIbI, FeOMeTpI/I‘IeCKI/Iﬁ CMBICJI OTIPCACIINTECIIA

YMmenune OIICpHUPOBATH INOHATUAMHU: pPAlVOHAIBHBIC, WPpalWMOHAJILHBIC,
IIOKa3aTCJIIbHBIC, CTCIICHHBIC, J'IOl"apI/I(bMI/I‘leCKI/Ie, TPUTOHOMCETPHUYCCKHEC
YpaBHCHHUA W HCPABCHCTBA, HX CUCTEMBI;, YMCHHC OIICPHUPOBATH
HNOHATHUAMU:. TOXIACCTBO, TOXIACCTBCHHOC npeo6pa30BaHHe, YpaBHCHHUC,
HCPAaBCHCTBO, CHCTCMa ypaBHeHI/Iﬁ U HCPABCHCTB, PAaBHOCUJIIBHOCTH
ypaBHeHPIﬁ, HEpaBCHCTB W CUCTECM, YMCHHC PpCUIATb YpPAaBHCHU,
HCPAaBCHCTBA M CHUCTCMbI C IOMOMIBIO PAa3JIMYHBIX HpI/IéMOB; peiaTtb
YpaBHCHUA, HEPABCHCTBA W CHCTEMbBI C IApaMCTPOM; IIPHUMCHATH
YpaBHCHU, HEPABCHCTBA, UX CHUCTCMbI AJId PCHICHUSA MATEMATUUYCCKHX

3aa4 "1 3a/1a4 U3 pas3JIMIHbIX obnacreit HAayKHU U peaanoﬁ KHU3HHU

VYMeHue omnepupoBaTh MOHATUSAMH: (QYHKLUS, UYETHOCTb (PYHKLUH,
NEePUOANYHOCTh (PYHKIIMH, OTPAHUYEHHOCTh (YHKIUH, MOHOTOHHOCTb
¢byHKLIMH, SKCTpeMyM (DyHKIMH, HanOoJbIllee M HaUMEHblIee 3HaYeHUs
(GYHKIIMM Ha MIPOMEXYTKE, HepepbIBHAs (DYHKIINS, aCUMOTOTHI Tpaduka
¢byHKLUY, TIepBas U BTOpas NPOU3BOJHAs (DYHKIMH, T€OMETPUUECKUI U
¢u3nyecKkuil CMBICT TPOU3BOJAHOM, IepBOoOpa3Hasi, ONpeAeHEHHBIN
MHTETpajl; yMEHUE HaXOAWThb ACHUMOTOTHI Tpaduka (yHKIHUU; yMEHHE
BBIUMCIATh TMPOU3BOAHBIE CYMMBI, IPOU3BENEHHUS, YaCTHOTO H
KOMITO3UIIUHN (DYHKIMH, HAXOIUTh ypaBHEHHE KacaTeNbHOU K rpaduky
(GyHKIIMM; YMEHUE HaXOJAWUTh MPOU3BOJHBIE AJIEMEHTApHbBIX (DYHKINM;
YMEHHUE HCIIOJIb30BaTh IPOU3BOJHYIO JJs HCCIENOBaHUS (YHKLMH,
HaXOJUTh HauOOJBIINE W HAaUMEHBIINE 3HAaYeHUS (QYHKIHUI; CTPOUTH
rpaduKd MHOTOWIEHOB C HMCIOJb30BAHHUEM amlapara MaTeMaTH4YeCKOro
aHaM3a; MPUMEHSTh MPOU3BOJHYIO JII HAXOXKICHHUS HaWIy4Ilero
pellieHus] B NPUKIAJHBIX, B TOM YHCIE COLUAIbHO-DKOHOMUYECKUX H

bU3HYeCcKUX 3aa4ax; HaXOJUTh TIOMAIH U 00bEMBI (PUTYP C TIOMOIIIBIO




HHTErpaia; MpuBOAUTh NPUMEPbl MATEMATHYCCKOI'0 MOJACIMPOBAHUA C

OMOIIIbI0 T PEepeHIINATBHBIX YPaBHEHUN

YMeHue omnepupoBaTh NOHATHSAMH: rpaduk (yHKIMH, oOpaTHas
GYHKIMS, KOMOO3UIMS (GYHKIUH, JUHEeHHas (YHKIUS, KBaJpaTHYHAs
byHKLuS, paroHaibHast byHKLM, CTENIeHHast byHKIUA,
TPUTOHOMETpHUYECKHEe  (YHKIMH, OOpaTHbIE TPUTOHOMETPHYECKUE
byHKUIMU, TMOKaszaTenbHas H Jorapupmuueckas (yHKIHH; yMEHUE
CTpOUTHh TpaduKy HM3y4eHHBIX (DYHKUIWH, BBINOIHATH MPE0oOpa30BaHUS
rpaduKoB PYHKUIUH, UCTIOIB30BATh IPpaUKH IS U3yUCHUS MTPOIIECCOB U
3aBUCHMOCTEH, MPU PEUICHUH 33/1a4 U3 JPYTUX Y4EOHBIX IPEIMETOB M
3a7a4 U3 peaIbHOM JKM3HU; BBIPAXKaTh (POPMylIaMU 3aBUCUMOCTH MEXIY
BEJIMYMHAMU; UCTIOJIB30BaTh CBOMCTBA M Ipaduku QyHKIUI 115 pereHus
YpaBHEHHIA, HEPaBEHCTB M 3aJa4y C IapaMeTpaMu; H300paxarb Ha
KOOPJMHATHOH INIOCKOCTH MHOXECTBA PEIICHUH YpaBHEHH, HEPABEHCTB

U UX CUCTEM

YMeHue pemath TEKCTOBBIE 3a7aud pPa3HbIX TUIIOB (B TOM 4YHCIE Ha
HPOLIEHTHI, A0JIM M YacTH, Ha JIBUXKEHUE, paboTy, CTOUMOCTh TOBApOB U
YCITyT, HAJIOTH, 33J1a4d U3 00JIaCTH YIPaBIICHUS JIUYHBIMH M CEMEHHBIMU
(¢uHaHCAMM); COCTABIATH BBIPAKEHUS, YPABHEHMsI, HEPaBEHCTBA U MX
CHUCTEMBI II0 YCIOBHMIO 3aJa4d, MCCIEAOBATh IIOJYyYEHHOE DPELICHUE H
OLIEHUBATh MPaBIONONO00HOCTh pE3yJIbTaTOB; YMEHHE MOJAEIHPOBATH
peaNbHBIE CHTyallud Ha S3BIKE MAaTEMAaTHKH; COCTAaBIATH BBIPAKCHMS,
YpaBHEHUs, HEPABEHCTBA W WX CHUCTEMbl II0 YCJIOBHIO 33Jayy,
HCCIIE0BATh IIOCTPOCHHBIE MOJEIHM C MCIONb30BAaHUEM aIllapara

anreOpbl, HHTEPIIPETUPOBATDH MOJyYEHHBIH pe3yabTar

YMeHne onepupoBaTh MOHITHSIMU: CpeHee apumeTnieckoe, MeauaHa,
HauOoJIbIlIee ¥ HAUMEHbIIIee 3HAYCHUS, pa3Max, TUCTIEPCHUs, CTAaHJapPTHOE
OTKJIOHEHHE YHCIIOBOTO HabOpa; yMEHHE U3BJIEKAaTh, UHTEPIPETUPOBATH
uH(pOpMaIIHIO, TIPEJCTABICHHYIO B TAOMUIAX, HA JUarpaMmax, rpagukax,
OTpaXkarolllyt0 CBOMCTBA pEAIbHBIX MPOIECCOB U SIBIICHUI; TPEJCTABIIATh
uH(pOpMAILlMI0O C TIOMOIIbIO Ta0NMIl ¥ JAWAarpaMM; HCCIIEIOBATh
CTATUCTUYECKUE JaHHBIC, B TOM YHCJIE C NMPUMEHEHHEM TpadHuuecKux
METOJIOB U JIEKTPOHHBIX CPEJICTB; TpaUIECKH UCCIIETOBATh COBMECTHBIC
HaONIOZICHUSI C TIOMOINBIO JHarpaMM pacCeMBaHUs H JIMHEHHOMN

perpeccuun




YMeHue omnepupoBaTh MOHSATHUSMH: CIYYaWHBIM OMNBIT W CIydailHOE
COOBITHE, BEPOSITHOCTh CIYYalHOTO COOBITHS; YMECHHE BBIYUCIIATH
BEPOSITHOCTh C HCIIOJIB30BAaHHEM TpapUUEeCKUX METOJOB; MPUMEHSTH
(GOpMyIbI CIIOKEHUST U YMHOXKEHHUSI BEPOSTHOCTEH, (OPMYIy IOITHON
BeposTHOCTH, popMyiry bepHymin, komOuHaTOpHBIE (PAKTHI M GOPMYIIBI;
OIICHUBATh BEPOSTHOCTH PEAbHBIX COOBITHH; YMEHHUE OIEPHUPOBATH
NOHATUSIMH: CIy4aiiHasi BeIMYMHA, pPacIlpeleliecHHe BEpPOSITHOCTEH,
MaTEeMaTHYECKOE OXHUJAaHWEe, JHUCIEPCHs M CTAaHAApTHOE OTKIIOHCHHE
CIIyuallHOW  BEJNMYHMHBI, (YHKIUH paclpelesieHuss ¢ IJIOTHOCTH
PaBHOMEpPHOTO, TIOKA3aTEJIbHOTO W HOPMAJIBHOTO pacIpe/esieH i,
YMEHHUE HCIIOJIb30BaTh CBOWCTBA M3YYCHHBIX pACIPEICICHUN JUIs
pelIeHus 3ajad; 3HAKOMCTBO C TIOHATHUSMHU: 3aKOH OOJIBIIUX YHCET,
METO/bI BBIOOPOYHBIX HCCIICIOBAHUI; yYMEHHE TNPUBOIUTH IPUMEPHI
MPOSIBIICHUST 3aKOHA OOJBINMUX YHCEN B MPHUPOJIHBIX M OONICCTBEHHBIX
SIBJICHHSIX; YMEHHUE ONEPUPOBATh TOHATHIMH: COUCTAHUE, TICPECTaHOBKA,
YHCII0 COYCTAHM, YUCIIO TEPEeCTaHOBOK; OWHOM HpIOTOHA; yMmeHWHE
IPUMEHATh KOMOMHATOPHBIC (DAKThI U PACCYXKICHHS ISl PEIICHUS 3a]1a4,
OIICHUBATh  BEPOSTHOCTH  PEANBHBIX  COOBITHIA, COCTaBIISITh

BCPOATHOCTHYIO MOJCJIb U UHTCPIIPETUPOBATDH HOJ'Iy‘IGHHBIfI pe3yibTart

YMeHue onepupoBaTh TOHATUSMHU: TOYKa, IpsAMas, IUIOCKOCTD,
IPOCTPAHCTBO, OTPE30K, JIyd, BEIMYMHA YyIJa, IUIOCKHHM yrodi,
JBYTPaHHBIA YroJl, TPEXIPaHHBIA YToJ, CKpEIIMBAIOLIMECS TNpsSMBIE,
NapajuIeIbHOCTh U MEPHEHAUKYISIPHOCTh MPSAMBIX M IJIOCKOCTEH, yroi
MEXY NPSAMBIMH, Yrojl MEXKIY NPSIMOM M IIOCKOCTBIO, YrOJ MEXAY
IUIOCKOCTSIMHU, PACCTOSIHUE OT TOYKU JIO0 TJIOCKOCTH, PACCTOSIHUE MEXITY
IPSIMBIMU, PACCTOSIHUE MEXKIY IUIOCKOCTSIMH; YMEHHE UCIIOJIB30BATh IIPU
pelleHnn 3a7ad M3yuyeHHble (DaKThl M TEOPEMBbl IUIAHUMETPHH; YMEHHE
OLICHMBATh pa3Mepbl OOBEKTOB OKPYKAIOLIET0 MHpPA; CTPOUTH
MaTeMaTHYeCKUe MOJENIM C TOMOIIbI0 T'€OMETPUUYECKUX MOHITHH H

BCJIMYHMH, PCIIATh CBA3AHHBIC C HUMU MMPAKTUYCCKUC 3aa9YUN
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YMeHue onepupoBaTh MOHATUSMU: TUIOMATL QUTYpPHI, 00BEM (QUTYPHI,
MHOI'OrpaHHUK, HpaBHJ’IBHBIﬁ MHOTI'OrpaHHUK, CEYCHHUEC MHOI'OI'paHHHKA,
KyO, mapamnenenurne], Mpu3Ma, NUpaMmuaa, (urypa ¥ MOBEPXHOCTb
BpalieHus, MWIMHIP, KOHYyC, map, chepa, miomanb cepsl, IUIONaab
MOBEPXHOCTH MHPAMUIbI, MPU3MBI, KOHYyca, IMIUHApPA, 00BEM Kyoa,

MMpAMOYTOJIBHOI'O MapauICICniuneaa, mUupaMuabl, MpPU3Mbl, OUJIHWHIpPA,




KOHyCa, IIapa, pa3BEpPTKa MOBEPXHOCTH, CEYEHUs KOHyCa W LIWJIMHJpA,
napajuleJibHblE OCH WM OCHOBAHMIO, CEYEHHE 1Iapa, IUIOCKOCTb,
Kacaromasicss ceppl, IMIMHAPA, KOHYCa; YMEHUE CTPOUTH CEUYCHHE
MHOTOTpaHHHKA, N300pa’kaTh MHOTOTPAHHUKHU, (PUTYPHI M TIOBEPXHOCTH
BpalIEHUs, UX CEYEHUs, B TOM YHCJIE C IOMOIIBIO 3JIEKTPOHHBIX CPEJICTB;
yYMEHHUE MPUMEHSATh CBOMCTBAa T€OMETPUUYECKUX (PUTYP, CAMOCTOSATEIBHO
dbopMynUpoBaTh ONpeAeIeHUs U3y4aeMbIX (PUTYp, BHIABUTATH TUIIOTE3bI
0 CBOMCTBax M MPHU3HAKaX F€OMETPUUECKUX (PHUTYp, 0OOCHOBBIBATH WIIH
OmnpoBepraTh UX; YMEHHUE MPOBOAMUTH Kiaccupukanuio ¢Guryp mo
pa3IMYHBIM TPU3HAKAM, BBIIIOJIHATH HEOOXOIAMMBIE IOMOJHHUTEIbHbIC

IMOCTPOCHUA
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YMeHue onepupoBaTh IOHSATHSMHU: JBIDKEHHE B IPOCTPAHCTBE,
MapauIeIbHBIA TIEPEHOC, CHMMETPHSI Ha INIOCKOCTH M B MPOCTPAHCTBE,
MOBOPOT, TMpeoOpazoBaHUE MOAOOMS, MOAO0OHBIE (UTYpBI, yMEHHE
pacro3HaBaTh paBHBIC W MOAOOHBIC (UTYPHI, B TOM YHUCIIC B TPHUPOJIE,
UCKYCCTBE, apXHUTEKTypE; HUCIIOJIB30BaTh T'€OMETPHUCCKUE OTHOIICHHUSI
TIPH PEIICHHUH 33/1a4; HAXOJUTh TCOMETPUICCKUE BETMUNHBI (JJTHHA, YTOJI,
IOIab, 00BEM) IPU PEIICHUH 3a/1a4 U3 IPYTUX Y4EOHBIX IPEIMETOB H
U3 pEeabHOW XU3HW; YMEHHE BBIYUCIATH T'€OMETPHUSCKHAE BEITHUUHBI
(nmuHA, YToJ, MIOoWaAb, O0BEM, MIIOMAAb MOBEPXHOCTH), HCIOJB3YS
W3YYCHHBIE (OPMYJIBI U METOJBI, B TOM YHCJIC: IJIONIAh TOBEPXHOCTH
MUpPaMUJIbI, TPU3MBI, KOHYCA, HWIMHIPA, TUIOMaas cepsl; 00béM Kyoa,
MPSIMOYTOJIBHOTO TTApaJIICNIENUITea, MUPAMUIBI, TPU3MBI, THIHHIPA,

KOHYCa, mapa; YMCHHUC HAXOAUTb OTHOLICHUC 00BEMOB HOI[O6HBIX (1)I/Il"yp
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YMeHHe onepupoBaTh NOHATUAMU: NPAMOYTOJIbHAs CUCTEMA KOOPAUHAT,
BEKTOp, KOOPJIMHATHI TOYKH, KOOPAMHATBI BEKTOpPA, CyMMa BEKTOPOB,
NPOM3BEACHUE BEKTOpa Ha YHCIO, PAa3JIoKEeHHE BEKTopa Mo Oaswucy,
CKaJsIPHOE TPOM3BEICHHUE, BEKTOPHOE IPOM3BEACHHE, YIOJl MEKIY
BEKTOPaMH; YMEHHE HCIIOIb30BATh BEKTOPHBIM U KOOPIAUHATHBIA METOJ
JUISL pelIeHHs] TeOMETPUYECKMX 3ajad M 3adad JAPYTUx y4deOHbIX

npeaMcToOB
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VYMeHne BbIOWpATh TMOAXOMAIIMNA METOJ JUIS PEIICHUsS 3a]add;
MMOHUMaHUE 3HAYMMOCTH MATEMATUKA B M3YYEHUHU IMPUPOJHBIX U
OOIIIECTBEHHBIX TMPOIIECCOB W  SIBJICHWH; yMEHHWE paclo3HaBaTh

MMPOABJICHUC 3dKOHOB MAaTCMATUKHW B HCKYCCTBC, YMCHHC IPUBOIAUTH




NpUMEpPbl MAaTEMATHYECKUX OTKPBITUA POCCHUHUCKOM W  MHUPOBOH

MaTEeMaTU4YeCKON HayKu




IIEPEYEHD 2JIEMEHTOB COIAEPKAHUS, ITIPOBEPAEMBIX HA EI'D
11O MATEMATHUKE

Kon IIpoBepsieMblii 31eMeHT COAepPKAHUSA
1 Urcna v BBIYUCIICHUS
1.1 Hatypanbnble u nensle yncina. [Ipu3Haku 1e1MMOCTH LEIbIX YHCET
12 Parmonanbueie  uyucna. OOBIKHOBEHHBIE W JECSATUYHBIC JAPOOH, TPOLIEHTHI,
' OeCKOHEeUHbIE TIEPUOUUECKUE IPOOH
13 Apudmerniyeckuil KOpeHb HaTypalbHOH creneHu. JeidcTBrs ¢ apupMeTHIeCKUMHU
' KOPHSIMH HAaTypaJIbHOW CTETICHU
L4 Crenenp ¢ uenbiM mokazareieM. CTeNeHb C pPaLMOHAIBHBIM IIOKa3aTEJIEM.
' CBolicTBa CTENEHU
L5 CuHyC, KOCHHYC M TaHI€HC 4YHCIIOBOTO apryMeHTa. ApPKCHUHYC, apKKOCHUHYC,
' apKTAHT'€HC YMCIIOBOI'O apryMeHTa
1.6 Jlorapudm umcna. JlecaTuuHble U HATYypaJIbHbIE JIOrapH(pMbI
JlelicTBuTenbHble uucia. ApudpMmeTuyeckue onepanuuu ¢ JAeHCTBUTEIbHBIMU
1.7 yuciaamy. [IpuOmkEHHBIE BBIYMCICHUS, NpaBUJIa OKPYIJIEHUS, NPUKHIKA U
OIIEHKA PE3yJIbTaTa BbIYMUCICHHI
1.8 [IpeoOpa3oBanue BbIpaxeHUI
1.9 KommiekcHble uncia
2 VpaBHEHHUS 1 HEPABCHCTBA
2.1 Llesbie ¥ APOOHO-PAIIMOHATBHBIC YPABHEHHSI
2.2 HppaumonanbHble ypaBHEHUS
2.3 Tpuronomerpuueckrue ypaBHEHUS
24 [Toka3zaTenbHble U JOrapuPMHUUECKUE YPAaBHEHUS
2.5 Lenbie u 1poOHO-paIIOHAIbHBIE HEPABEHCTBA
2.6 HppannoHajibHble HEpaBEHCTBA
2.7 [Toka3zaTenbHble U JOrapuPpMHUUECKUE HEPABEHCTBA
2.8 Tpuronomerpuueckrue HepaBeHCTBA
2.9 Cucremsl 1 COBOKYITHOCTH YPaBHEHHUI U HEPABEHCTB
2.10 VYpaBHEeHMsI, HEpAaBEHCTBA U CUCTEMBI C TApaMeTpaMu
2.11 Martpu1iia cucTeMbl JIMHEWHBIX ypaBHEHUH. OnpeaenuTesb MaTPUILIbI
3 OyHKIMH U TpaduKu




Oynkius, crocodsl 3axanus GyHkuuu. ['paduk ¢yHkuuu. BzaumHo oOparHbIe

> ¢ynkuuu. YétHeie u Heu€THbIe QyHKIMU. [lepuoauueckue GpyHKIUHN
OOnacte ompeneneHus: U MHOXECTBO 3HaueHM ¢yHkuuu. Hymu QyHKmm.
39 [IpomMexxyTku  3HAKOMOCTOSHCTBA. [IpOMEXYTKM MOHOTOHHOCTH  (DYHKLUH.
' Maxkcumymbl 1 MUHUMYMbI (QyHKIuH. HamOosbliee M HauMeHblIee 3Hau€HHE
(GYHKLIMN Ha IPOMEXYTKE
13 CreneHHass (yHKUUS C HaTypaJbHBIM M IIeJbIM IOKa3areiaeM. EE cBolicTBa u
' rpaduk. CoiicTBa 1 rpadMK KOPHS n-OW CTETICHH
34 Tpuronomerpuueckue GyHKINHU, UX CBOMCTBA U rpaduku
3.5 [Toka3zarenbHas u orapudmMudeckas GyHKINU, KX CBOHCTBA U TpaduKH
36 Touku paspeiBa. AcumnrtoTsl rpadukoB ¢yHkuuid. CpoiicTBa (QYyHKIUH,
' HETPEPHIBHBIX HA OTPE3Ke
3.7 IlocnenoBaTeabHOCTH, CIOCOOBI 3aJaHKs IOCIEI0BATEILHOCTEH
3.8 Apudmernueckas u reomeTpruecKkas nporpeccun. @opmyia CI0KHBIX MPOIEHTOB
4 Hauana maTremMaTiaeckoro aHaimsa
4.1 ITpousBonnas ¢pyHkuuu. [IponsBoaHble 31eMEHTapHBIX (QYHKIUN
[IpuMeHeHre NPOU3BOAHOM K HCCIENOBaHUIO (GYHKUMNA Ha MOHOTOHHOCTh M
4.2 sKcTpeMyMbl. Haxox/1eHre HanboIbIIero 1 HAaMMEeHbIEro 3Ha4eHus! (PyHKIMU Ha
OTpe3Ke
4.3 IlepBooGpasnas. MuTterpain
5 MHoxecTBa 1 JIOTUKA
5.1 MHoxecTBO, onepaiuu HajJ MHOKecTBaMH. [{narpammel Ditiepa — Benna
5.2 Jloruka
6 BeposiTHOCTB M cTaTHCTHKA
6.1 OmnucarenbHasi CTATUCTHKA
6.2 BepositHOCTB
6.3 KombunaTtopuka
7 ['eomerpus
7.1 @durypsl Ha IIOCKOCTH
72 [IpsiMble U TJIOCKOCTH B TPOCTPAHCTBE
7.3 MHororpanHuku
7.4 Tena n mOBepXHOCTH BpalIeHUs
1.5 KoopauHaTs! 1 BEKTOPEI
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