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INOACHUTEJBbHASA 3AIINCKA

['eomerpust siBisieTcss OOHUM M3 0a30BBIX KYypCOB Ha YpPOBHE CpPEIHETO
o011iero oOpa3oBaHus, TaK KaK 00€CIeYnBaeT BOZMOKHOCTh U3YUEHUS TUCIUTLINH
€CTECTBEHHO-HAYYHON HAINPABIEHHOCTH W IPEAMETOB TI'yMAaHUTAPHOIO IMKJIA.
[Tockonpky  JOrMYecKOoe  MBIIUIEHHE,  (QOopMUpyeMOe  TIpU  U3YUYEHUHU
OOy4YarOIIMMUCS TOHATUIUHBIX OCHOB T'€OMETPUU, NPHU JOKA3aTEIIbCTBE TEOPEM H
IIOCTPOEHUHU ILIENOYKHU JIOTMYECKUX YTBEP)KICHUU IIPU PELIEHUN F'€OMETPUUYECKHUX
3a/lady, yYMEHHWE BBIIBUTaTb M ONPOBEPraTb THUIIOTE3bl HEMOCPEICTBEHHO
UCIIOJIB3YIOTCS IPU PEUIEHUHM 337a4 €CTECTBEHHO-HAy4YHOr'O LHMKIJIA, B YaCTHOCTHU
duznyeckux 3aaay.

[ens ocBoeHMs mporpaMmMbl yueOHOTO Kypca «I'eomeTpus» Ha yriayOnéHHOM
YpPOBHE — pa3BUTHE MHAMBHUIYaAJIbHBIX CIIOCOOHOCTEM oOOydaromuxcs mpu
U3Y4YEHUU T€OMETPHH, KaK COCTaBIISIOIICH MpeAMeTHOM obnactu «MaTtemaTika u
uHpopMaTuKa»  uyepe3  OoOecleueHHWE  BO3MOXKHOCTH  NPUOOpPETeHHS U
UCIIONIb30BaHusl Oosiee THyOOKMX T'€OMETPUYECKMX 3HaHUM W JIEeWCTBUH,
CHEeLM(PUUHBIX TEOMETPHUH, U HEOOXOAUMBIX JIJIS1 YCIIEITHOIO MPO(hecCrOHaIbHOTO
o0pa3oBaHMsl, CBSI3aHHOTO C UCIIOJIb30BAHUEM MAaTEMATHKH.

[TpuoputeTHBIMM 3a7auaMu Kypca TE€OMETPUU Ha YIIIyOJIEHHOM YpPOBHE,
pacCIIMPSIIONIMMH U YCUIIMBAIOIIKUMU Kypc 0a30BOT0 YPOBHSI, SIBIISIIOTCS:

pacUIMpEeHKE NPEACTABICHUS O TEOMETPUM KAaK YaCTH MUPOBOU KYJIBTYpPBI U
(opMHUpPOBAHNE OCO3HAHUS B3aUMOCBSI3U T€OMETPUHN C OKPYKAIOIIUM MUPOM;

(opMUpOBaHHE TMPENCTABICHUS O MPOCTPAHCTBEHHBIX (Urypax Kak o
BOKHEUIIMX MATEMAaTHYECKUX MOJEINSX, MO3BOJISIIOLNIMX OMHUCHIBATh M H3y4yaThb
pa3HbIE SABJICHUS OKPY>KAIOUIEro MUpa, 3HAHWE MOHATUHHOTO anmapara 1no pasaety
«CtepeomeTpus» ydeOHOTO Kypca T€OMETPUH;

(¢opMuUpOBaHHE  YMEHHUS  BJAJETh  OCHOBHBIMM  TIOHATUSMU O
IPOCTPAHCTBEHHBIX (UTypaXx M HMX OCHOBHBIMHM CBOMCTBAaMH, 3HAHHE TEOPEM,
dbopMyll U yMEHHE UX MPUMEHSITh, YMEHHUS OKA3bIBaTh TEOPEMBI M HAXOIUThH
HECTaHJIaPTHbBIE CIIOCOOBI pEIIeHHUs 3a/1a4;

(opMUpOBaHNE YMEHMSI paClIO3HABaTh HA YEPTEkKAX, MOJIEISAX U B PEATILHOM
MUpPE MHOIOTPaHHUKHM M Tela BpaUICHUs, KOHCTPYMPOBATH TIE€OMETPUYECKUE
MOJIEIIN;

(GbopMHpOBaHHE MOHUMAHHA BO3MOKHOCTH AKCHMOMATHYECKOIO MOCTPOEHUS
MaTeMaTHYeCKUX TEOpUid, (POPMUPOBAHME TMOHHMMAHUS POJIM AKCUOMATHKHU IpHU
IIPOBEJICHUH PACCYKICHHI;

(GopMUpOBaHHE YMEHHS BJIAJE€Th METOJAMHU J0KAa3aTelIbCTB U AJITOPUTMOB
peuieHusi, yMEeHHUsI UX HPUMEHSTh, MPOBOAUTH JIOKA3aTEJIbHbIE PACCYXKIACHUS B
XOJI€ PEIICHHS CTEPEOMETPUUECKUX 3a7a4 U 33/1a4 C IPAKTUYECKUM COJEPKAHUEM,
(GopMUpOBaHHE TMPEACTaBICHUS O HEOOXOJUMOCTH  JOKa3aTEeNbCTB  IPHU



000CHOBaHUY MAaTEMaTUYECKUX YTBEPXKICHUM U POJIM aKCHOMATUKHU B TIPOBEICHUH
JEAYKTUBHBIX PACCyKJICHUN;

pa3BUTHE ¥ COBEPIICHCTBOBAHME WHTEIUICKTyAIbHBIX M  TBOPYECKHUX
CHOCOOHOCTEN 00yYaromuxcs, I0O3HABATENIbHON aKTUBHOCTH, UCCIIEA0BATEIIbCKUX
YMEHUH, KpUTUIHOCTH MBITIUICHHSI, HHTEpEeca K N3YUEHUIO Te€OMETPHH;

dbopmupoBanre (HYHKIIMOHATILHOW TPAMOTHOCTH, PEJICBAHTHOM T€OMETPUH:
YMEHHUS paclo3HaBaTh TMPOSBICHUS TE€OMETPUUYECKUX TOHSATUH, OOBEKTOB U
3aKOHOMEPHOCTEH B peajbHBIX XKU3HCHHBIX CHTYAllUSIX W MPU U3YUCHUU IPYTHX
y4eOHbIX  MPEAMETOB, TMPOSIBICHUS 3aBUCUMOCTEH M  3aKOHOMEPHOCTEH,
MOJICJIMPOBAHUSI PEAbHBIX CHUTYaIldii, WCCIICOBAaHMS TMOCTPOCHHBIX MOJIEIECH,
WHTEPIPETAINH ITOJTYyUYCHHBIX PE3yIbTaTOB.

OCHOBHBIMH COJIEPKATEIBHBIMU JIMHUSIMU Y4eOHOro Kypca «l'eomeTpus» B
10-11 «xmaccax sBusaworcs: «lIpsMble M IUIOCKOCTM B MPOCTPAHCTBEY,
«MHororpanuukun», «Tena BpameHus», «BekToppl HW  KOOpIWHATHI B
MIPOCTPAHCTBEY, «/[BIKEHUS B IPOCTPAHCTBEY.

ChopmymupoBannoe Bo PI'OC COO TtpeboBaHHE «yMETh OINEPUPOBATH
MOHATUSMUY», PEJICBAHTHBIMU TEOMETPUU Ha YIIIyOJIEHHOM ypOBHE OOy4YeHHUS B
10—-11 knaccax, OTHOCUTCSI KO BCEM COJIepKATEIbHBIM JIMHUAM Y4eOHOTro Kypca, a
dbopMHpoBaHUE  JIOTMYECKUX YMEHUM  pacmpenensiercs He  TOJbKO IO
COJZIEp>KaTENbHBIM JIMHUSAM, HO U TI0 rojiaM oOyuenus. Coaep:kanue o0pa3oBaHus,
COOTBETCTBYIOIIEE TMPEAMETHBIM pe3yibTaTaM ocBoeHus DenepanbHON pabodeit
pPOrpamMMbl, pacHpeleNEHHbIM MO0 ToJaM OOyYeHHs, CTPYKTYpPUPOBAHO TaKUM
00pa3oM, 4TOOBI KO BCEM OCHOBHBIM, TPUHIIUITHAIBHBIM BOIIPOCaM 00yYarOIIUECs
oOpamiaJiucb ~ HEOJHOKpPAaTHO. ITO TMO3BOJISIET OPraHUW30BaTh  OBJIAJICHUE
T€OMETPUYECKUMH TIOHSITHSAMHU ¥ HaBBIKAMHM ITOCJIEI0BATEIHHO U TIOCTYIIATEIBHO, C
COOJII0ICHHEM TIPUHIIUIIA TPEEMCTBEHHOCTH, @ HOBBIE 3HAHUS BKIJIIOYATh B OOIIYIO
CUCTEMY I'€OMETPUUECKHUX MPEJCTABICHUN 00yHarOIIUXCsl, PACIIUPSIS U YTITyOIsist
e€, 00pa3ys NpPOYHbIE MHOYKECTBEHHBIE CBS3H.

[lepexon k M3y4EHHUIO T€OMETPUH Ha YIIIyOJIEHHOM YPOBHE TO3BOJISET:

co3gath yciuoBus s guddepeHnmanmm  O0OydeHHs,  MTOCTPOCHUS
WHAMBUAYAIbHBIX 00pa30BaTENbHBIX MPOrpaMM, OOECHeUuTh yriayOnaéHHOe
U3y4YEHHUE T€OMETPUU KaK COCTaBIIAIONICH yueOHOoro npeamera «MartemaTiukay;

MOATOTOBUTH OOYYAIOMIMXCA K TMPOJOJIKEHUIO H3YYEHHS MATEMaTUKU C
yaéToM BbIOOpa Oyaymedr mpodeccun, obecrieunBas MPEEMCTBEHHOCTh MEXKITY
oO1uM 1 Ipo(eccoHaTbHBIM 00pa30BaHUEM.

Ha wusyuenue yueOHoro kypca «['eomerpus» Ha yriayOJaE€HHOM YpOBHE
orBojuTcs 204 yaca: B 10 kiacce — 102 yaca (3 yaca B Hegento), B 11 kimacce — 102
yaca (3 4aca B HEJIE0).



COAEPKXAHUE OBYYEHUA
10 KUIACC

IIpsiMmble M IJIOCKOCTH B IIPOCTPAHCTBE

OCHOBHBIE  TIOHATHSI ~ CTepeOMETpuUH. Touka, TmpsAMas, IUIOCKOCTb,
npocTpaHcTBo. IloHsATHE 00 aKCMOMAaTHYECKOM IOCTPOEHUU CTEPEOMETPUU:
aKCHUOMBI CTEPEOMETPHUH U CIIEICTBUS U3 HUX.

B3anmHoe pacnosiokeHHe MpsAMBIX B MPOCTPAHCTBE: II€pECEKaroluecs,
IapajulesibHble M CKpeluuBarolmuecss npsmble. [Ipu3Haku CKpenmBaromuxcs
npsAMbIX. [lapamienbHOCTh NPSIMBIX U INIOCKOCTEN B MPOCTPAHCTBE: NapaJlIeIbHbIC
IIPSIMBIE B IIPOCTPAHCTBE, NapAIIIEIIBHOCTD TPEX MPSAMBIX, TAPATUIEIBHOCTD IIPSIMOU
u 1uiockocTH. [lapanenbHoe W LIEHTpaJIbHOE MPOEKTHUPOBAHUE, HM300paKeHHE
¢uryp. OcHOBHbIE CBOMCTBa MapajIeIbHOTO NpOeKTUpoBaHus. WM3o0pakeHue
¢buryp B napaiesbHON NPOEKUUHU. YTJbl C COHANPABIEHHBIMU CTOPOHAMH, YTOJI
MEXAY IPsMBIMH B IPOCTpaHCTBE. [lapaiienbHOCTh IIIOCKOCTEW: IMapasulesIbHbIE
TUIOCKOCTH, CBOMCTBA napajuieIbHbIX TUIOCKOCTEM. [Ipocrerimmue
IPOCTPAHCTBEHHbIE (GUTYpbl Ha IUIOCKOCTU: TETpa’Jp, MapalieienuIie],
MMOCTPOCHUE CCUCHUM.

[lepneHAMKYISIPHOCTD IPSIMOM U INIOCKOCTH: NIEPIIEHANKYJISIPHBIE TIPSIMBIC B
IIPOCTPAHCTBE, MpsAMbBIC IMAPAJUICIBHBIE W NEPIEHAMUKYJAPHBIE K IUIOCKOCTH,
IIPU3HAK NEPHECHAMKYJIPHOCTH INPSIMOM M IUIOCKOCTH, TEOpeMa O MpsAMOK
IIEPIICHIUKYJISIPHOU IIJIOCKOCTH. OpTtoronanbHoe IIPOEKTUPOBAHUE.
[leprieHIMKYISP U HAKIIOHHBIE: PACCTOSIHUE OT TOYKH JI0 IIJIOCKOCTH, PACCTOSTHUE
OT MNpsAMOM 10  IUIOCKOCTH,  HIpoeKuus  (QUrypsl Ha  IUIOCKOCTb.
[lepneHaAUKYISIPHOCTD  IUIOCKOCTEW: MNpU3HAK  INMEPHEHAUKYISIPHOCTH — JABYX
II0CKOCTEN. Teopema o TpEX NEPIECHANKYIIAPAX.

Yrael B MPOCTPAHCTBE: Yroa MEXAY NPSMOUW M IUIOCKOCTBIO, JABYTPAaHHBIN
YTOJI, IMHENHBIN yTOJl ABYTPAHHOIO yria. TpEXrpaHHbI 1 MHOTOTPAHHBIE YIJIBL.
CBoiicTBa IUIOCKMX YIJIOB MHOTOrpaHHoro yria. CBOHCTBa IUIOCKMX H
JIBYT'PAaHHBIX YIJIOB TPEXI'PAHHOIO yrila. TeopemMbl KOCHHYCOB M CHHYCOB IS
TPEXTPAHHOIO yTJIA.

MHoOrorpaHHuKH

Bunsl MHOrorpaHHMKOB, pa3BEpPTKAa MHOrorpaHHuka. [Ipu3ma: n-yrosnpHas
npusMa, npsiMasi 1 HaKJIOHHasi IpU3Mbl, OOKOBas U MOJIHASI IOBEPXHOCTh IIPU3MBIL.
[Tapayuenenunesn, NpPsSAMOYTOJBHBIM  IMAapajuleNiCNIAIIE] W  €ro  CBOMCTBA.
Kparyaiimyie myTM Ha TIOBEPXHOCTM MHOrorpaHHuka. Teopema OJinepa.
[TpoctpanctBennas teopema I[ludaropa. Ilupamupa: n-yroipHas mHpaMuia,
npaBuwibHas W yceu€HHas mnupamuabl. CpolicTBa péOep M OOKOBBIX TpaHeil
NpaBUIbHON NUpaMujbl. [IpaBUIIbHBIE MHOTOTPAaHHUKH: MPaBWIbHAS IpU3Ma H



MpaBWIbHAs MUpPaAMHIA, TMPAaBUIbHAS TPEYroJibHasE MHUpaMuAa W IPaBUIbHBIN
TeTpasap, KyO. IlpeacraBieHue O MpaBWIBHBIX MHOTOIPAHHUKAX: OKTadp,
JIOAECKAdIP U UKOCAIP.

Bbluncienre 31€MEHTOB MHOTOTPaHHUKOB: péOpa, IuaroHaiu, YIJIbL.
[Inomans OOKOBOW MOBEPXHOCTH W TOJHOM MOBEPXHOCTH MPSAMOU MPHU3MBI,
IJIOMIAJh OCHOBAaHMM, TeopeMa O OOKOBOWM TMOBEPXHOCTU MPSIMON MPHU3MBIL.
[Tnomane OOKOBOM TOBEPXHOCTM W IOBEPXHOCTH MPABUIBHOW MHpaMUbI,
TeopemMa O TUIOIIaAN YCEUYEHHON TUPaMUIbI.

CummMmeTpuss B NOPOCTPAHCTBE. DIJIEMEHTBl CHUMMETPUU  INPABUIIBHBIX
MHOTOTPaHHUKOB. CHUMMETpHsT B MPAaBWIBHOM MHOIOTPAHHHUKE: CHUMMETPUS
napajuleJIenunesa, CUMMETPUS IPABWIBHBIX MPU3M, CUMMETpUsS NPABUIBHOU
MMUPAMUIBI.

BekTopbl 1 KOOPAUHATHI B IPOCTPAHCTBE

[IoHATHS: BEKTOp B IMPOCTPAHCTBE, HYJEBOW BEKTOP, IJIMHA HEHYJIEBOIO
BEKTOPa, BEKTOPbl KOJUIMHEApHbIE, COHAIPABJICHHBIE W  IIPOTHUBOIIOJIOKHO
HaIIpaBJICHHBIE BEKTOPBI. PABEHCTBO BEKTOPOB. /[€MCTBUSA C BEKTOPAMHU: CIIOKEHUE
U BBIYMTAHHUE BEKTOPOB, CyMMa HECKOJIBKMX BEKTOPOB, YMHOXXEHHE BEKTOpa Ha
yucio. CBOMCTBA CIOKEHHS BEKTOpOB. CBOKMCTBA YMHOKEHUS BEKTOPA HA YUCIIO.
[TonssTMe KOMILTAaHApHBIE BEKTOPHI. [IpH3HAK KOMIUIAHAPHOCTH TPEX BEKTOPOB.
[IpaBmiio mapamenenunena. Teopema O pas3lnoKEHUM BEKTOpa IO  TPEM
HEKOMIUIaHApHbIM  BekTopaMm. lIpsMoyronpHass cucrtemMa  KOOpAMHAT B
npocTtpadcTBe. KoopauHatel BekTopa. CBsA3b MEXIy KOOpIWHATAMU BEKTOpA H
KOOpJIMHAaTaMH TOYEK. YTON Mexay Bekropamu. CKalaspHOE IPOU3BEICHUE

BEKTOPOB.
11 KIIACC

Tesia BpaleHnus

[TonsiTust: MIMHAPUYECKAs TOBEPXHOCTb, KOHHUYECKash MMOBEPXHOCTb,
cepuueckas TOBEPXHOCTb, OOpasyromue TMoBepxHocTed. Tema BpalieHUs:
WIMHJIpP, KOHYC, YCEU€HHBIH KOHYyC, cdepa, map. B3aumHoe pacmonoxeHnue
cepbl U IUIOCKOCTH, KacaTelibHasi IUIOCKOCTh K cdepe. M300paxenue ten
BpallleHus1 Ha IiockocTu. Pa3Béprka mmnunzapa u konyca. Cummerpust chepsl u
nrapa.

O6béM. OcHoBHBIE CcBoOiicTBa 00bEMOB Ten. Teopema 00 00béMe
OpSIMOYTOJIBHOTO TMapajienienunena 1 cienctsus u3 Heé. OO0béM mpsAMol U
HAKJIOHHOM MPU3MBbI, IMJIUHAPA, THpaMUbl U KoHyca. OOBEM 11apa 1 1apoBOro
CErMEHTA.

KomOunanmu Tenm BpamieHuss ¥ MHOTOTpaHHUKOB. [Ipu3ma, BmmcaHHas B
IWIMHIpP, OMHCaHHAas OKojo IwmHapa. llepeceuenne cdepsl u mapa ¢
iockocThlo. Kacanue mapa u cdepsl miockocThro. [IoHsATHE MHOTrOrpaHHUKA,



OMMKMCAHHOTO OKOJO cdepbl, cdepbl, BIUCAHHOW B MHOTOTPAHHUK WJIH TEJO
BpaIeHusl.

[Tnomans MOBEPXHOCTH MHWJIMHJpA, KOHyCa, IUIONIaAb cepbl u e€ JacTeil.
[Tomobue B mpocTtpancTBe. OTHOIIEHHWE OOBEMOB, ILIONIANCH IOBEPXHOCTEN
nonoOHeIX ¢uryp. IlpeobpazoBanue nomodbusi, romorerus. Pemienue 3amay Ha
IJIOCKOCTHU € UCTIOJIb30BAHUEM CTEPEOMETPUUYECKUX METOJIOB.

[TocTpoenune cedeHuit MHOTOIPAaHHUKOB M TEJI BPAIICHUS: CEUCHUS ITUITNHAPA
(mapayyienbHO M TMEPNEHAUKYJSIPHO OCH), CEYCHHUs KOoHyca (mapajuiesibHbIC
OCHOBAHMIO U MIPOXOJIAIIME YEPE3 BEPIIMHY), CEUCHHUSI 111apa, METOJIbI HIOCTPOCHUS
CEUEHHUM: METOJl CJIEJO0B, METOJ BHYTPEHHEro MPOEKTUPOBAHUSA, METOJ| MepeHoca
CEKYIIEH TIOCKOCTH.

BekTOopbl M KOOPAMHATHI B MPOCTPAHCTBE

Bektopel B mpocTtpanctBe. Ormepanuu Haja BekTopaMu. BekTtopHoe
yMHOXKeHHE BeKTOpoB. (CBoicTBa BEKTOPHOTO YyMHOXeHHs. I[IpsimoyrosbHas
cUCTEeMa KOOpJIMHAT B IpocTpancTBe. KoopauHatel BekTopa. PaznoxkeHue BekTopa
no Oasucy. KoopamHaTHO-BEKTOPHBIA METOJ TPH PEIICHHH T'€OMETPUUYECKHUX
3a/1ay.

JABHKEeHUA B IPOCTPAHCTBE

JBrxenusa mpoctpaHcTBa. OrtoOpaxeHus. J[BM>KEHUS M PaBEHCTBO (UTYP.
OOmme cBoicTBa NBWKCHWH. BuIbl IBWKEHWN: TapaIeNbHBIA TEPEHOC,
IEHTPAJIbHASI CUMMETpUS, 3€pKajbHas CUMMETPHS, IMOBOPOT BOKPYT MPSIMOHU.
[IpeobpazoBanus noaodus. [psimas u cepa Dinepa.



IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHHUA YYEBHOI'O KYPCA
«'EOMETPUS» (YIJIYBJIEHHBI YPOBEHb) HA YPOBHE
CPEJHEI'O OBIIEI'O OGPA30BAHUA

JIMYHOCTHBIE PE3YJIBTATHI

1) rpaxkaanckoe BOCIIUTAHME:

c(hOpPMHUPOBAHHOCTD IPAKJAHCKON MO3ULIMH 00YUaIOIIET0Cs KaK aKTUBHOTO U
OTBETCTBEHHOTO  4JjieHa  pPOCCHIICKOro  o0IecTBa,  NPEJICTaBICHHE O
MaTEeMaTUYECKUX OCHOBAaX (DYHKIIMOHUPOBAHUS PA3IUYHBIX CTPYKTYp, SBIICHUIA,
NpoIeAyp TPakKIaHCKOro oOIecTBa (BBIOOPHI, OMPOCHI W JIPYyroe), yMEHHue
B3aMMOJICHCTBOBATh C COLMAJIbHBIMA HWHCTUTYTAMHM B COOTBETCTBHM C HX
GyHKIHUSIMU ¥ HA3HAYCHUEM;

2) maTpuoTHYeCKOE BOCIIMTAHHE:

c(hOpPMHUPOBAHHOCTh POCCUUCKOW TPAKIAHCKOW HIACHTUYHOCTU, YBKCHHUS K
MPOIUIOMY M HACTOSIIEMY POCCHMCKOW MATEMAaTHKH, LIEHHOCTHOE OTHOLICHHUE K
JTIOCTUKEHUSM POCCUUCKUX MATEMATUKOB U POCCUMCKOW MAaTEMATUUYECKOU IIKOJIbI,
UCIIOJBb30BaHUE 3THUX JOCTI)KEHHH B JPYrUX HayKax, TEXHOJOTHsX, cdepax
SKOHOMHKHU;

3) IyXOBHO-HPABCTBEHHOE BOCIIMTAHME:

OCO3HaHUE JYXOBHBIX [IEHHOCTEN pOCCUIUCKOro Hapoaa, CPOPMUPOBAHHOCTD
HPABCTBEHHOI'0 CO3HAHUWS, 3TUYECKOTO IMOBEICHHS, CBA3AHHOIO C IMPAKTUYECKHUM
IPUMEHEHUEM JIOCTHKEHUM HAyKM W JACSITEIbHOCTBIO YYEHOr0, OCO3HAHUE
JUYHOIO BKJIaJa B HOCTPOEHUE YCTOMYMBOIO OYIyILETO;

4) 3cTeTHYeCKOE BOCIIUTAHME:

ACTETUYECKOE OTHOLIEHWE K MHpPY, BKIIOYas 3CTETHKY MaTEMaTUYECKHX
3aKOHOMEPHOCTEM, 00BEKTOB, 3aa4, PeUICHUH, pacCy ACHU, BOCIPUUMYNBOCTD
K MaT€MAaTHYECKUM aClEKTaM Pa3JIMYHbIX BUJIOB UCKYCCTBA;

5) pusnyeckoe BocnuTaHKE:

chOpPMHUPOBAHHOCTh yYMEHUS TMPUMEHSATh MaTeMaTHUYeCKUEe 3HAHUA B
MHTEpecax 3/I0pOBOTO U 0€30MacCHOro 00pasa >KM3HU, OTBETCTBEHHOE OTHOIICHHUE K
CBOEMY 3JIOPOBBIO (3I0pOBOE THUTaHHUE, COATAHCUPOBAHHBIA PEXKHM 3aHATUUA U
OTJIbIXa, peryisipHas (pu3nueckasi akTHBHOCTD), PU3NIECKOE COBEPIICHCTBOBAHHE
IIPU 3aHATHAX CIIOPTUBHO-03/I0POBUTEIIBHOMN ACSITENBHOCTHIO;

6) TpynoBoe BocniuTaAHHUE:

TOTOBHOCTh K TpPYAY, OCO3HAHHWE LIEHHOCTH TPYAOIIOOUs, HHTEpeC K
pasnuuHbIM  chepam  mpodeccCHOHANBHOW  JESATENIBHOCTH, CBS3aHHBIM  C
MaTE€MaTUKOW M €€ MPUIOKEHUSIMH, YMEHHE COBEpIIATh OCO3HAHHBIA BBIOOP
Oyayumeil npodeccun U peanu3oBbIBATb COOCTBEHHBIC JKU3HEHHBIE IUIAHBI,
TOTOBHOCTh U CIOCOOHOCTh K  MaTeMaTH4YeCKOMy  OOpa3oBaHUI0 U



caM000pa30BaHUIO Ha TMPOTSHKEHUH BCEW JKWU3HM, TOTOBHOCTh K AaKTUBHOMY
YYacTHUIO B PEIICHUHU MTPAKTUUYECKHUX 3a7ja4 MAaTEMAaTUUE€CKON HAIIPABICHHOCTH;

7) 3K0JI0THYeCKOE BOCIIUTAHUE:

c(hOPMUPOBAHHOCTh  JKOJIOTMYECKOW KYJIbTYphbl, TOHUMAHHE BIIMSHUS
COITMATTbHO-D)KOHOMUYECKHUX MTPOIIECCOB HA COCTOSTHHE MPUPOIHOUN U COITUATBLHOMN
Cpe/Ibl, OCO3HAHME TII00ATBHOTO XapaKTepa SKOJIOTHISCKHUX MPOOIeM, OpUCHTAITUS
HAa TPUMEHEHWE MATeMAaTHYeCKUX 3HAHWM JUIs pelieHus 3agady B 00JacTu
OKpY’Karolllel cpelibl, IJIAHUPOBAHUE TIOCTYNKOB W OLIEHKU HMX BO3MOXKHBIX
MOCJIC/ICTBUN IS OKPYKAIOIIEN CPEJIbL;

8) HeHHOCTH HAYYHOI0 MO3HAHMS:

c(hOpPMHUPOBAHHOCTh MHPOBO33PEHHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  pa3BUTUS HAyKH ©  OOIIECTBEHHOM  MpPAKTUKH, [MOHUMaHUE
MaTeMaTHYECKOM HayKH Kak c]epbl 4YeoBEUeCKOM IesATebHOCTH, JTaroB €&
pa3BUTHUSI W 3HAYMMOCTH JUISl DPa3BUTHS LMBUJIM3AIMH, OBJIAJCHUE SI3BIKOM
MaTeMaTUKU W MaTeMaTUYeCKON KyJIbTypoll Kak CpEICTBOM IIO3HAHUS MHDa,
TOTOBHOCTh OCYIIECTBIIITh MPOEKTHYID M HCCIEIOBATEIIbCKYIO JESTEIbHOCTD
WHIMBUAYAJIBHO U B TPYyIIIE.

METANIPEAMETHBIE PE3YJIBTATBI

ITo3HaBaTe/ibHbIE YHUBEPCAJIbHbIE YUeOHbIE 1elCTBUSA

Bba3oBble JJoruueckue 1eicTBHA:

BBISIBIISAITH M XapPaKTEPU30BATh CYIIECTBEHHBIC MPU3HAKA MATEMATHUYECKUX
OOBEKTOB, TIOHSATHH, OTHONIEHUHA MEXIy TMOHATUAMH, (OPMYIUPOBATH
onpeeNICHHs TOHATHH, YCTaHABIMBATh CYIIECTBEHHBIN ITPU3HAK KiIacCU(DUKALINH,
OCHOBAHUS JIJI1 000OIIEHUS U CPAaBHEHUS, KPUTEPUH MPOBOJIUMOTO aHAIN3a;

BOCIIPUHUMATh,  (OpMyIUpoBaTh ©  TPEOOPA3OBBIBATH  CYKICHHS:
YTBEPJUTENbHbBIEC U OTPULIATEIbHbBIE, EUHUYHBIE, YACTHBIE U OOIIKE, YCIOBHBIE;

BBISIBIISITH MATEMATHUYECKUE 3aKOHOMEPHOCTH, B3AUMOCBSI3U U IPOTUBOPEUUS
B (pakTax, JaHHBIX, HAOJTIOJCHUSAX M YTBEPXKICHUAX, MpeajaraTb KPUTCPUM IS
BBISIBJICHUS] 3AKOHOMEPHOCTEN U TPOTUBOPEYHIL;

JIeJIaTh BBIBOJBI C HCIOJBb30BAHUEM 3aKOHOB JIOTUKH, JACAYKTHBHBIX U
WHIYKTUBHBIX YMO3AKIIOYEHUM, YMO3AKIIOUEHUN 10 AaHAJIOTUH;

MIPOBOAUTH CAMOCTOATEIBHO JOKA3aTEIbCTBA MATEMATUUYECKUX YTBEPKICHUM
(mpsiMBIE ¥ OT MPOTUBHOTO), BBICTPAUBATh APTYMEHTAIIHNIO, IPUBOJIUTH IPUMEPHI U
KOHTPIIPUMEPHI, 000CHOBBIBATh COOCTBEHHBIC CYXKJICHUS Y BHIBOJIBI;

BEIOWPATh CMOCO0 pemeHns y4eOHOW 3amadn  (CpaBHUBATh HECKOJIBKO
BApDUAHTOB  PEIICHUS, BbIOMpaTh HauboJee MOAXONAIMK C  y4E€ToM
CaMOCTOSITEeIILHO BBIJICJIEHHBIX KPUTEPHER).

ba3oBble nccienoBaTebCKHue 1eHCTBUS:



UCIIOJIb30BaTh BOIPOCHI KaK WCCIIENIOBATEILCKUII WHCTPYMEHT TMO3HAHUS,
dbopMmynupoBaTh  BONPOCH,  (PUKCUPYIOIIUME  MPOTHUBOpEUYUE,  MpodIieMy,
yCTaHaBJIMBAaTh MCKOMOE M JlaHHOE, (POPMHUPOBATH TUIIOTE3Y, aApTryMEHTHUPOBATH
CBOIO MTO3ULINI0, MHEHUE;

MPOBOJUTH CAMOCTOSITENIBHO CIJIAHUPOBAHHBIN SKCIIEPUMEHT, UCCIIEA0OBAHUE
10 YCTAaHOBJICHUIO OCOOEHHOCTE MaTeMaTuYecKkoro 00beKTa, ABJICHUs, poliecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEXKy 00hEKTaMHU, SIBICHUSIMH, IPOIECCAMU;

CaMOCTOSITeNIbHO (hOpPMYIMpPOBaTh O00OOIIEHUSI U BBIBOJABI IO pe3ysibTaTaM
NPOBEAEHHOIO  HAOJIIOJCHMS, UCCIIEIOBAHMS, OLIEHUBaTh  JOCTOBEPHOCTh
MOJTYYEHHBIX PE3yJIbTaTOB, BHIBOJIOB U 00O0OIIICHMUIA;

IIPOTHO3MPOBATh BO3MOKHOE pPa3BUTHE IpOLlECCa, a TAaKKE BbLABUIATh
MPEANOJIOKEHHS O €r0 PA3BUTUHU B HOBBIX YCIOBUSIX.

Pa6ora ¢ undpopmanueii:

BBISIBIIATh JA€(UUNTHI UH(POPMALIMK, JAHHBIX, HEOOXOAUMBIX [IJIi OTBETa Ha
BOIIPOC U JUISl pELIEHUS 33]1a4U;

BBIOMPATHh HH(POPMAIIUIO U3 UCTOYHUKOB PA3IMYHBIX TUIIOB, aHAJTU3UPOBATH,
CUCTEMATU3UPOBATh U HMHTEPIPETUPOBATh HHGOPMAIMIO PA3TUYHBIX BHJIIOB H
dbopM npeacTaBIeHUs;

CTPYKTYpPUPOBaTh MHPOPMALIUIO, MPEACTABIATh €€ B pas3MyHbIX (opmax,
WLTIOCTPUPOBATH TpadUUeCcKy;

OIICHUBATh HaJIEKHOCTh uH(bOopMaIuu 1o CaMOCTOSATEIILHO
c(hOpMyYTUPOBAHHBIM KPUTEPHUSIM.

KoMMmyHMKaTHBHBIE YHUBEpPCAJIbHbIE y4eOHbIe 1eiicTBUS

OO0menne:

BOCIPUHUMATh U (JOPMYJIMPOBATH CYKJIECHUS B COOTBETCTBUU C YCIOBUSMHU U
HeNsIMM  OOILIEHUS, SCHO, TOYHO, I'PaMOTHO BBIpaXKaTb CBOK TOYKY 3pEHUS B
YCTHBIX W INMCBMEHHBIX TEKCTaX, JaBaTh MOSICHEHMs MO XOAY PEUICHUs 3a1ayH,
KOMMEHTHPOBATH MOJYYEHHBIN PE3YIIbTAT;

B XojAe OOCYyXIeHHUsl 3a7aBaTh BOIPOCHI IO CYIIECTBY OOCYXKIaeMOW TEMBl,
npo0JieMbl, pelaeMol 3a7aud, BbBICKA3bIBATh MWJIEH, HALCJICHHbIE Ha IIOMCK
pelIeHus, COIOCTABIATh CBOM CYXKJIEHHS C CYXICHHSIMH JPYTHX YYaCTHUKOB
uanora, oOHapyXUBaTh pa3iMuule M CXOJICTBO IMO3WIMH, B KOPPEKTHOH (opme
(bopMynIupOBaTh pa3HOTIACHsl, CBOM BO3PAXKECHHUS;

IIPEACTABIIATh PE3YJIbTAaThl PELUICHUs 3a7a4u, SIKCIIEPUMEHTA, UCCIECIOBAaHMS,
IPOEKTa, CaMOCTOSATENbHO BBIOMPATh (OpMaT BBICTYIUIEHHS C Y4YETOM 3ajad
NPE3EHTALUU U OCOOEHHOCTEHN ayIUTOPHH.

PerynasiTuBHbIE YHUBEpPCAJIbHbIE YUeOHbIE 1eiiCTBUSA
Camoopranusanus:



COCTaBJISITh IJIaH, AJITOPUTM PEIICHUS 3a/1aul, BBIOMPATh CIIOCOO PEIICHHUs ¢
y4€TOM MMEIOIIUXCS PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEW, apTyMEHTUPOBATh
Y KOPPEKTUPOBATh BApUAHTHI PEUICHUM ¢ yU€TOM HOBOI MHQOpPMAIIIH.

CaMOKOHTPOJIb, IMOIMOHAJIbHBI HHTE/UIEKT:

BJIAJE€Th  HAaBBIKAMM  IO3HABATEJIbHOM  pedJeKCHUM KaK  OCO3HaHUS
COBEpIIAEMbIX JEHCTBUIN U MBICIUTEIbHBIX MPOIECCOB, UX PE3YJIbTATOB, BIAJIETh
crocobaMu CaMOIIPOBEPKH, CAMOKOHTPOJS IMpolecca U pe3yjbTaTa peleHUs
MaTeMaTUYECKOM 3a4auH;

IPEIBUIETh TPYIHOCTH, KOTOPbIE MOT'YT BO3HUKHYTh IIPU PELLEHUH 33a4H,
BHOCUTbH KOPPEKTHUBHI B ACSATEIBHOCTh HA OCHOBE HOBBIX 00CTOSTEILCTB, JaHHBIX,
HallICHHBIX OIIHUOOK, BBISIBIICHHBIX TPYAHOCTEH;

OLIEHHMBATh COOTBETCTBUE PE3yJIbTaTa LIEJIN U YCIOBUSAM, OOBSCHATH IPUYUHBI
JTOCTUKEHUS WM HETOCTHXKEHUS PE3YJIbTATOB JIEATEIbHOCTH, HAXOAUTh OLINOKY,
JlaBaTh OLIEHKY IPUOOPETEHHOMY OIIBITY.

CoBMecTHas1 1eITEIbHOCTD:

NOHMMAaTh M HCMOJb30BATh MPEUMYIIECTBA KOMAHIHOW W WHIAWBUIYAIbHOU
paboThl TpU pelIeHUH YYeOHBIX 3aJady, MNPUHUMATh LEAb COBMECTHOMU
JESATENIbHOCTH, IUIAHUPOBATh OPraHU3allMI0 COBMECTHOM padOThl, paclpeneisiTh
BUJIbI pabOT, JOroBapuBaThCs, OOCYXKIaTh TIPOIECC M Ppe3ysbTaT pPadOThI,
0000111aTh MHEHHST HECKOJIBLKUX JIFOJICH;

y4acTBOBaTh B TPYMIOBBIX (Qopmax padoTsl (00CyXkaAeHHUs, OOMEH MHEHMHIA,
«MO3rOBBIE IUTYpPMbD» M UWHBIE), BBIIOJIHATH CBOK 4YacTb pabOTBl WU
KOOPAMHUPOBATh CBOM JEHCTBUS C JPYTMMHU WICHaMHU KOMAaH]Ibl, OLIEHUBATH
Ka4yecTBO CBOETO BKJIaJa B OOIIMK IPOAYKT 110 KPUTEPUSAM, CHOPMYJINPOBAHHBIM
YYaCTHUKAMHU B3aUMOJCHCTBUS.

INPEAMETHBIE PE3YJIbTATDBI

K xonmy 10 kiacca o0ydarmuiicss HAy4UTCS:

e CBOOOJHO OMNEPUPOBATH OCHOBHBIMHU TMOHSATHUAMH CTEPEOMETPUM TPHU
pELIEHNH 33J]a4 U TPOBEACHUN MATEMATUUECKUX PACCYKICHUI;

e TMPUMEHATh AKCUOMBI CTEPEOMETPUU U CJCACTBUS U3 HUX MOPHU PELUICHUU
FeOMETPUYECKUX 3a]1aY;

e KJIACCHU(PUIIMPOBATh B3aHMMHOE PACIOJOXKEHHUE MPSMBIX B MPOCTPAHCTBE,
IJIOCKOCTEN B MPOCTPAHCTBE, MPSAMBIX U INIOCKOCTEN B MPOCTPAHCTBE;

e CBOOOJHO OMNEpUPOBATH TMOHSATUSMHU, CBSI3aHHBIMU C YIJIaMH B
MPOCTPAHCTBE: MEXKIY MPSMBIMH B MPOCTPAHCTBE, MEXIY MPSIMON U
IJI0CKOCTHIO;

e CBOOOJIHO OTIEPUPOBATH MOHATUSMHU, CBSI3aHHBIMU C MHOTOTPaHHUKAMU;



e CBOOOJHO pacro3HaBaTh OCHOBHBIE BHJIBI MHOTOTPAHHHKOB (TpuU3Ma,
nupamuia, NpSIMOYTOIbHBIN Mapasuienenumne, Kyo);

e KJIacCU(PUIIMPOBATH  MHOTOTPAaHHUKU, BBIOMpass  OCHOBaHWUS  JUIS
KJ1IacCU(UKaIUH;

e CBOOOJHO OIEPUPOBATh TOHATHUSAMH, CBSI3aHHBIMH C  CCUYCHHEM
MHOTOT'PAHHUKOB TIJIOCKOCTHIO;

e BBINIOJHSATH napajiebHoe, IEHTPAIbHOE u OpPTOTOHAJILHOE
MPOEKTUPOBaHUE (UTYp HA IUJIOCKOCTh, BBIMOJHATH H300pakeHUs (puryp
HAa TUIOCKOCTH;

e CTPOWTH CEUCHHS MHOTOTPAHHUKOB PA3IUYHBIMA METOJAMH, BBITOTHATH
(BBIHOCHBIE) TTOCKHUE YEPTEIKU U3 PUCYHKOB MPOCTHIX OOBEMHBIX PUTYD:
BUJI CBEPXY, COOKY, CHU3Y;

e BBIYUCIIATH  IUIOLIAAM  TMOBEPXHOCTEH  MHOTOIPAaHHHUKOB  (TpHU3Ma,
MpaMKJia), TCOMETPUIECKHUX TeJl ¢ TPUMEHEHUEM (PopMyT;

e CBOOOJHO OTIEPUPOBATH MOHSATUSIMU: CHMMETPHUSI B TIPOCTPAHCTBE, IICHTP,
OCh W IUIOCKOCTh CHMMETPHH, IIEHTP, OChb W IUIOCKOCTh CHMMETPHH
burypsi;

e CBOOOJHO ONEPUPOBATH IMOHATUSIMH, COOTBETCTBYIOIIMMH BEKTOpamM U
KOOpJIMHATaM B NMPOCTPAHCTBE;

e BBITIOJHATH JICUCTBUS HAJ BEKTOPAMU;

e pemarh 3aJaud Ha JOKA3aTeIbCTBO MATEMAaTHYECKUX OTHOIICHUH U
HAXOXKJEHUE T€OMETPUYECKUX BEJIMYMH, MPUMEHSSI U3BECTHBIE METOMbI
P pelIEHUH MAaTEeMaTUYECKHUX 3a/1a4 TTOBBIILIEHHOTO U BHICOKOTO YPOBHS
CIIOHOCTH;

e TMPUMEHATH MPOCTEUININE TMPOTrPaMMHBIE CPEACTBA H  DAJICKTPOHHO-
KOMMYHHUKAITMOHHBIC CHCTEMBI TIPH PEIICHUN CTEPEOMETPUICCKUX 3a71aY;

e U3BJEKaTh, MPEOOpPA30BBIBATH M HMHTEPNPETUPOBATH HHGOPMAIUIO O
MPOCTPAHCTBEHHBIX TE€OMETPUUECKUX (Qurypax, MpeACTaBICHHYIO Ha
YepTeKax M PUCYHKAX;

e TMPUMCHATH TIONYYCHHBIC 3HAHWA HA TPAKTUKE: CpaBHUBATh U
aHATM3UPOBATh peajbHBIC CHUTYaIlMd, MPUMCHITh H3yYCHHBIC TOHITHS B
mpoliecce  IMOMCKa  pelieHusT MaTeMaTU4yecku  CcopMyIHpOBaHHON
poOJIeMbl, MOJEIUPOBATh peajbHbIE CUTYallMd Ha SI3bIKE T€OMETPHH,
WCCJIEIOBATh MOCTPOCHHBIE MOJIETH C HCIIOJIh30BAHHEM T'E€OMETPHUSCKHUX
MOHATUH W TEOpeM, almapara ajreOpbl, peniaTh MPaKTHYECKUE 3aadH,
CBSI3aHHBIEC C HAXOXK/IEHUEM F€OMETPUUECKUX BEJINYUH;

e HMETh MpPEJACTaBICHUS 00 OCHOBHBIX 3Talax pPa3BUTHUS T'€OMETPUU KaK
COCTaBHOM yacTu (hyHAaMEHTa Pa3BUTHS TEXHOJIOTHIA.

K xonmy 11 kjacca o0ydaromuiicst HAy4UTCS:



CBOOOJTHO OMEPUPOBATH MOHSATUSMHU, CBSI3aHHBIMU C IWJIMHIPUYECKOM,
KOHUYECKOW U cdepruyeckord TMOBEPXHOCTAMH, OOBICHATH CIIOCOOBI
MOJTyYCHHUS;

OTIEPUPOBAThH OHATUSAMH, CBSI3aHHBIMU C TE€JIAMH BPAICHUS: [IIIIHHIAPOM,
KOHyCOM, c(epoii U mapowm;

pacmo3HaBaTh Tejia BpamieHus (IWIUHApP, KOHYC, cepa u 1map) u
OOBSICHATH CIIOCOOBI MOTYYESHHsI TEJ BPALLCHUS;

KJIacCU(UIIMPOBATh B3aAUMHOE PACIIOIO0KEHUE C(HEephl U TIIOCKOCTH;
BBIUMCIIATh BEJIWYUHBI AJIIEMEHTOB MHOTOTPAHHMKOB W TEJ BpAaIICHHUS,
O00BEMBI W TIIOMIATM TIOBEPXHOCTEH MHOTOTPAHHWKOB M T BpAICHUS,
TEOMETPUUYECKHX TN C MPUMEHEHUEM (POPMYIT;

CBOOOJTHO OMEPUPOBATH MOHSATUSMH, CBSI3aHHBIMU C KOMOWHAIMSIMU TEll
BpallleHHWsT ¥ MHOTOTPAaHHUKOB: MHOTOTPaHHHK, BIHCAHHBIN B chepy u
OTMCaHHBIA OKOJIO cephl, cepa, BIUCAaHHAS B MHOTOTPaHHUK WM TEJIO
BpAaICHUS;

BBIYHCIIATh COOTHOIIICHUS MEKTy TUIOIIAISIMHU TIOBEPXHOCTEHN U 00BhEMaMu
ITOJOOHBIX TEII;

n3o0paxkaTb u3ydaemble (DUTYPhI, BBIOJHATH (BBIHOCHBIE) ILIOCKHE
YepTeKU M3 PUCYHKOB MPOCTHIX OOBEMHBIX (UTYpP: BUJ CBEpPXYy, COOKY,
CHHU3Y, CTPOUTH CEUCHUS TEJI BPAIICHUS;

W3BJICKATh, WHTEPHPETUPOBATH U MPEOOpPa3oBBIBATH HHGOPMAIHIO O
MIPOCTPAHCTBEHHBIX TEOMETPUUYECKUX (Urypax, TMPEeACTaBICHHYIO Ha
YyepTekax U pUCyHKaXx;

cBOOO/IHO OTIEPUPOBAThH TIOHATHEM BEKTOP B MMPOCTPAHCTBE;

BBITIOJTHATH OTIEPaIliy HaJl BEKTOPaMU;

3aJ1aBaTh TNIOCKOCTh YPABHEHHEM B JIEKAPTOBOM CUCTEME KOOPIUHAT;
penaTh TeOMETPHUSCKHE 33/Ia4H Ha BEIYUCIICHUE YTIIOB MEXKTY MPSIMBIMH
U TUIOCKOCTSIMM, BBIYMCIICHHE PACCTOSIHUM OT TOYKH JO IJIOCKOCTH, B
I1€JI0M, Ha IPUMEHEHNE BEKTOPHO-KOOPUHATHOTO METO/1a TIPU PEIICHUU;
CBOOOJTHO OMNEPHPOBATH TOHITHSIMHU, CBSI3aHHBIMA C JIBIDKCHHEM B
MIPOCTPAHCTBE, 3HATh CBOKWCTBA IBUKCHUU;

BBINIOJIHATh M300pa)K€HWsS MHOTOTPAHHUKOB U TeNl BpalleHUs IMpHU
napajyieIbHOM  TEpPEHOCE, LEHTPAIbHOM CHUMMETpPUU, 3€pPKATIbHON
CUMMETPHH, IIPU TTOBOPOTE BOKPYT MPSIMOH, MpeoOpa3oBaHus MTOT00HS;
CTPOUTH CEYCHUSI MHOTOTPAHHHUKOB M TEJI BPAIICHUS: CCUCHUS IIMITHHIPA
(mapasieNnbHO U NEPIEHANKYJISIPHO OCH), CEYEHUS KOHYyca (MapasuielbHbIe
OCHOBAHMIO U MIPOXOJIAIIME Yepe3 BEPIIHUHY), CEUCHHUSI 11apa;
UCIIOJIb30BAaTh METOJIbI TMOCTPOEHUSI CEUCHMI: METOJ CJIEIOB, METOJ]
BHYTPEHHET0 IPOEKTUPOBAHMSI, METOJI IEPEHOCA CEKYIIIEH TIOCKOCTH;



JIOKa3bIBaTh T€OMETPUUYECKUE YTBEPKICHUS,

MPUMEHATh TeoMeTpudecKue (HaKThl ISl PEHICHUS CTEPEOMETPUUYECKUX
3a/1a4, MOPEANOJIaralliuX HECKOJbKO IIAaroB PpEIICHHS, €CIIH YCIOBUS
MIPUMEHEHUS 3a/1aHbl B IBHOW U HESIBHOU (popme;

pemath 3aJa4d Ha JOKa3aTeJIbCTBO MAaTEMATHYECKUX OTHOIICHUN W
HaX0XJICHUE TEOMETPUUECKUX BEIIUYUH,;

MPUMEHSTh MPOTPAMMHBIE CPEJICTBA M 3JIEKTPOHHO-KOMMYHUKAIIMOHHBIE
CUCTEMBI TIPH PEIICHUN CTEPEOMETPUUYECKUX 3a]1ay;

OPUMEHATh  TOJyYeHHbIE  3HAHMUS  HA  TPAKTUKE:  CpPaBHUBAT,
aHAJTM3UPOBATh U OIICHUBATh PeaIbHbIC CUTYaIluH, TPUMEHSITh U3YUCHHbIC
MOHATHUS, TEOpPEMbl, CBOWCTBA B IMPOIECCE I[IOMCKA  pEIICHUS
MaTeMaTh4ecku  CHOPMYJIHUPOBAHHOM  TPOOJIEMBI,  MOJEIUPOBAThH
peanbHble CUTyallud Ha SI3bIKE T'€OMETPHUH, HCCIEOBATh MOCTPOCHHBIE
MOJIEIA C UCIOJIb30BAHUEM TIE€OMETPUUECKUX TOHITHH U TEopewm,
anmapara anreOpbl, pernarh NPAKTUYECKUE 3a/layd, CBS3aHHBIE C
HaX0XXJICHUEM F€OMETPUUYECKUX BEJIUYHH;

UMETh TPEICTABJICHHUS] 00 OCHOBHBIX JTamax pa3BUTHUS TE€OMETPUU Kak
COCTaBHOM yacTu (hyHJAaMEHTa pa3BUTHS TEXHOJIOTHIA.



TEMATHYECKOE INTAHUPOBAHUE

10 KUIACC
KoanuecTBo yacos
Ne HaumenoBanue pa3ieioB U TeM
. DpPOrpaMMEI Beero Konrpoabubie = IIpakTHuc
padoThI padoThI
1 BBenenue B crepeomMeTpuio 23
) B3anMHOe pacnosnoxeHue NpsiMbIX B 6
MIPOCTPAHCTBE
3 [TapanienbHOCTb MPSIMBIX U IIJIOCKOCTEH B g 1
IIPOCTPAHCTBE
4 [lepneHAUKyYISIPHOCTD MPSIMBIX U 25
IUIOCKOCTEN B IPOCTPAHCTBE
VYTIuIBl U pacCcTOSHUA 16 1
MHororpaHHUKU 7
Bexkrops! B mpocTpaHCcTBE 12
g HOBTOPCHI/IC, 000011IeHNE H CHUCTEMATH3AIINS 5 )
3HaHUHI
OBIIEE KOJIMYECTBO YACOB I10 ITPOIT'PAMME 102 3 0




11 KITIACC

HaumeHnoBaHue pa3iesioB U TeM

KoaunuyecTBO 4acoB

Ne ni/m KonTpoabubie IIpakTue
NPOrpaMMsbl Bcero
padoTsbI padoThI
1 AHaUTHYECKast TEOMETPUS 15 1
) [ToBTOpeHwMeE, 0606meHIfe " 15
CHUCTEMaTHU3aIIMs 3HAHUN
3 O0BEM MHOTOTpAaHHUKA 17 1
Tena BpamieHust 24
5 [Tnomaam moBEpXHOCTH U OOBEMBI 9 |
KPYTJIBIX TEJ
6 JIBuxeHus 5
. [ToBTOpEHue, O606HIGHI:IC u 17 |
CUCTEMaTHU3aIMs 3HAHUN
OBUIEE KOJIMYECTBO YACOB I10 [TIPOI'PAMME 102 4 0




ITPOBEPAEMBIE TPEBOBAHUA K PE3YJIBTATAM OCBOEHUA
OCHOBHOM OBPA30BATEJIbHOH ITPOI'PAMMBI

10 KITACC
Kon .
IIpoBepsiemble npeaMeTHBIEC Pe3yJIbTAThl 0CBOCHHS OCHOBHOM
NpoBepPsieMOro .
o0pa3oBaTeIbHOI MPOrpaMMBbl CpeAHero o0o1ero 0opa3oBaHus
pe3yJbTara
7 I'eomerpus
7.1 OnepupoBarh NOHATUAMU: TOYKA, IPsIMasi, INIOCKOCTh
79 ITpuMeHATh aKCHOMBI CTEPEOMETPUM U CIEACTBHUSI M3 HUX IPU PELICHUU
' reOMETPUYECKHX 33714
73 OnepupoBaTh MNOHATHSAMM: NApPAJUIEIBHOCTb U MEPHEHAMUKYISPHOCTH
' IPSIMBIX U IJIOCKOCTEN
74 KnaccugumnupoBars B3aUMHOE pacIioOKEHHE TPSMBIX W IJIOCKOCTEH B
' IPOCTPAHCTBE
OnepupoBaTh NOHSATUSAMM: ABYTPAHHBIN yros, TpaHU IBYTPaHHOIO YIUIa,
7.5 peOpo ABYIpaHHOTO yrIja, JUHEMHBIA yroa ABYTPaHHOIO YyIJa, IpajlycHas
Mepa JBYTPaHHOIO yria
76 OnepupoBaTh NOHATHUSMHU: MHOTOIPDAHHUK, BBITYKJIBIA W HEBBIIYKJIBIH
' MHOT'OTPaHHHMK, 3JIEMEHTHI MHOIOI'PaHHUKA, IPABUIIbHBIM MHOTOTPaHHHUK
77 Pacnio3HaBaThb OCHOBHBIE BHJIbI MHOTOI'PaHHHMKOB (IMpamujia, MpU3Ma,
' OpSMOYTOJIbHBIN Napaienenumnes, Kyo)
KnaccupumnupoBare ~ MHOTOTPaHHUKH,  BBIOMpass ~ OCHOBaHHS IS
7.8 KJaccu(uKauy (BBITYKJIbIE U HEBBITYKIIbIE MHOTOTPAHHUKH, TIPABUIIbHBIC
MHOTOTPaHHMKH, NIPSIMbIE U HAKJIOHHBIE TPU3MBI, TapaUIECICIUIIE IbI)
7.9 OnepupoBarh NOHATUIMU: CEKYLIasl INIOCKOCTh, CEYEHUE MHOIOTPAHHUKOB
710 OOBSICHATD NPUHLIMIIBI IOCTPOCHUS CEYEHUI MHOTOI'PaHHUKOB, HCIIOJIb3YS
’ METO/I CJIC/IOB
Crpoutb ceyeHHs] MHOTOTPAHHHUKOB METOAOM  CJIEIOB, BBINOJIHSITH
7.11 (BBIHOCHBIE) IUIOCKHE YEPTEXKU U3 PUCYHKOB IMPOCTHIX OOBEMHBIX (QUTYD:
BUJ| CBEpPXY, COOKY, CHU3Y
Pemate 3amaun Ha HaXOXJIEHHE I'€OMETPHUECKUX BEIMYMH 1O oOpaslam
WIM aIrOpUTMaM, IPUMEHSAs W3BECTHBIC AHAJIMTUYECKUE METOIBl IIPU
7.12 pELIEHUM  CTAHJAPTHBIX MATEMaTUYECKUMX 3a7a4 Ha  BBIYKMCIICHUE
paccTOsSHUM MEXAy ABYMs TOYKaMH, OT TOYKHM IO NPSAMOH, OT TOUYKHIO
TUIOCKOCTH, MEX/1y CKPELIMBAIOIIUMUCS TPSIMbIMU
Pemate 3a1aun Ha HAaXOXJIEHHUE T'€OMETPHUECKUX BEIMYMH IO oOpaslam
713 WIM alrOpuTMaM, MPHUMEHSsSI HM3BECTHbIE aHAJIMTUYECKHUE METOJbl IpHU

pELIEHUN CTAaHJAPTHBIX MAaTE€MAaTHYECKMX 3a7a4 Ha BBIYKMCICHHE YTJIOB
MEXIY CKPEIIMBAIONIUMUCA MPAMBIMHA, MEXKIY NPSAMOA M IUIOCKOCTBIO,




MEXIY IJIOCKOCTSIMU, ABYTPaHHBIX YIJIOB

Boruncnsate 00bEMBI M IJIOMAAHN TOBEPXHOCTEH MHOTOTPAHHUKOB (ITpHU3Ma,

7.14 nupamMmuzia) ¢ MpUMEHEHHEM (OpPMYJ, BBIYHCIATH COOTHOIICHUS MEXIY
TUIOIIAASIMUA TIOBEPXHOCTEH, 00BEMaMu MMOOOHBIX MHOTOTPAHHUKOB
715 OnepupoBaTh NOHATHUSAMHU: CHUMMETPHS B IPOCTPAHCTBE, LIEHTP, OCh H
’ IUIOCKOCTh CUMMETPUH, LIEHTP, OCh U INIOCKOCTh CUMMETPHH (PUTYPBI
W3Bnekatb, mnpeoOpa3oBbIBATb W HMHTEPIPETUPOBATH HH(POPMAIHIO O
7.16 IPOCTPAHCTBEHHBIX TE€OMETPUYECKHX (Urypax, NpeACTaBICHHYIO Ha
yeprexax U pUCyHKax
[TpumeHsTh TeoMeTpuueckue (GakThl Ui PEUICHUS CTEPEOMETPUUYECKUX
7.17 3a/1a4, MPEIIOJIATalUX HECKOIbKO IIAaroB PpELIEHUs, €CJIH YCIOBHS
NPUMEHEHUS 33JaHbI B IBHOU (hopme
718 [IpuMmeHATs DOpOCTEHMIINE MNPOrpaMMHBIE CPEACTBA U JJIEKTPOHHO-
’ KOMMYHMKAIIMOHHBIE CUCTEMBI IIPU PELLIEHUN CTEPEOMETPUUECKUX 3a/1a4
719 [TpuBOIUTE NpUMEPBI MaTEMaTHYECKUX 3aKOHOMEPHOCTEH B IPHUPOIE U
’ JKU3HU, PacllO3HaBaTh POSIBJICHUE 3aKOHOB '€OMETPUU B HICKYCCTBE
[IpuMeHATh NOJyyeHHbIE 3HAHUS HAa NPAKTHKE: aHAJIM3UPOBATh peajbHbIC
CUTYallUu U IPUMEHSATh U3yUEHHbIE IOHATHS B IIPOLIECCE MTOMCKA PEIIECHUS
MaTeMaTHYeCKu C(HOPMYITHUPOBAHHON MPOOIEMBI, MOJEIUPOBATh peabHbIC
7.20 CUTyalluM Ha S3bIKE TE€OMETPUH, MCCIENO0BAaTh IIOCTPOEHHBIE MOJAEIU C
UCIIOJIb30BAaHUEM F€OMETPUUECKUX MOHATHUI U TeOpeM, amnmnapara ajareopsl,
pelmars  MOpPakTUYECKWE  3aJaud,  CBA3aHHBIE C  HAaXOXKJIECHUEM
reOMETPUYECKUX BEJINYHMH
11 KIIACC
Kon .
IIpoBepsiemble npeMeTHBbIE Pe3yJIbTAThl 0CBOCHHS] OCHOBHOM
NpoBEPSIEMOro .
00pa3oBaTeJIbLHOM MPOTrPaMMBbI CpeIHero 001ero 00pa3oBaHus
pe3yJbTara
6 I'eomeTpus
OnepupoBaTh NOHATHAMM: IMIUHIpUYECKas MOBEPXHOCTh, 0Opasyrole
6.1 LWIMHIPUYECKON NOBEPXHOCTH, IWIMHApP, KOHUYECKAas IOBEPXHOCTD,
o0pasyrole KOHUYECKOH MOBEPXHOCTH, KOHYC, chepuyeckasi IOBEpXHOCTh
6.2 Pacno3naBath Tena BpamieHus (WIMHAP, KOHYC, cepa u map)
6.3 OOBSICHATH CIIOCOOBI OTYUYEHUS TEJ BPALLECHUS
6.4 KnaccugunupoBats B3auMHOE pacnoiokeHue cepsl U MI0CKOCTH
OnepupoBarh NOHATHIMHU: IIAPOBOI CETMEHT, OCHOBAHUE CETMEHTA, BHICOTA
6.5 CEerMEHTa, IIAapOBOM CJIOM, OCHOBAHWE IIAPOBOrO CJIOS, BBICOTA MIAPOBOTO
CJ1051, IIAPOBOM CEKTOP
6.6 Boruncnare  00bEMBI M IUIOMIAAM  TOBEPXHOCTEH Tel  BpalICHUs,




TeOMETPUYECKUX TEJI C IPUMEHEHHEM (HOpMYJT

6.7

6.8

OnepupoBaTh TOHATHSIMH: MHOTOTPAaHHHUK, BIHCAHHBIH B chepy U
OTHMCAaHHBIN OKOJIO cephl, cdepa, BNHCAHHAS B MHOTOTPAHHUK WIH TEIO
BpalleHus

BBIYHCIATE COOTHOIICHHUS MEX/Ty TUIOIIAIIMHU TIOBEPXHOCTEH U 00bEMaMu
IMOJOOHBIX TEN

6.9

N300paxkaTh u3ydaemble (UTYpbI OT PYKH U C MPUMEHEHHEM MPOCTHIX
YEpTEKHBIX HHCTPYMEHTOB

6.10

BbInonHATE  (BBIHOCHBIE) IIJIOCKME UYEPTEXKHU M3 PHUCYHKOB IPOCTBIX
00BEMHBIX (UTYp: BUA CBEpXy, COOKY, CHHU3Yy; CTPOUTH CEUYEHHUS TeIl
BpalIeHUs

6.11

6.12

W3Bnekatb, WHTEPIPETHPOBATH M MPeoOPa3oBbIBaTH HH(GOPMALUIO O
MPOCTPAHCTBEHHBIX TeOMETpUYEeCKNX (urypax, IMpeACTaBICHHYI0 Ha
YepTekax U pUCYHKaxX

[IpumensaTy reomerpuueckre (GaxkThl UIsl PEHICHHS CTEPEOMETPHUUYECKHX
3aa4, MPEIIoJaramluX HECKOJbKO IIIaroB peIIeHUs, €CIH YCIOBUS
MPUMEHEHUs 3aJ]aHbl B IBHOU opme

6.13

6.14

6.15

OnepupoBath MOHATHEM: BEKTOP B IPOCTPAHCTBE

BBINOMHATE  ICHCTBUS CIIOKEHHS BEKTOPOB, BBIYMTAHUS BEKTOPOB U
YMHO)KGHI/ISI BGKTOpa Ha 4YucCio, O6T)SICH$ITB, KaKuMHu CBOI\/JICTBaMI/I OHH
o0JrazaroT

HpI/IMeHHTB I[IpaBUJIO IMapaJuICJICIIUIICa ITPH CJIOKCHHU BCKTOPOB

6.16

OnepupoBaTh MNOHSATUSAMH: JEKApTOBbl KOOPAMHATHI B IPOCTPAHCTBE,
BEKTOpP, MOJlyJIb BEKTOPA, PABEHCTBO BEKTOPOB, KOOPJAMHATHI BEKTOPA, YOI
MEXIy BEKTOPaMH, CKaJISIPHOE IPOM3BEICHUE BEKTOPOB, KOJUIMHEApHBIE U
KOMILJIAHAPHBIE BEKTOPBI

6.17

Haxoauth cymMy BEKTOpOB M MNpOM3BEIACHHE BEKTOpPA HA YHCIO, YIroj
MEXJly BEKTOpaMH, CKaJspHOE IMPOU3BEACHUE, PACKJIaJbIBaTh BEKTOp IO
JIBYM HEKOJUIMHEAPHBIM BEKTOpaM

6.18

6.19

33.IlaBaTb IJIOCKOCTb YPABHCHHECM B Z[eKapTOBOﬁ CUCTCMC KOOpAUHAT

Pemate HpOCTGﬁIHHG TCOMECTPHUYCCKUC 3aJadl Ha IMPHUMCHCHUC BCKTOPHO-
KOOPpAWMHATHOT'O MCTO1a

6.20

Pemate 3aJa4u Ha JO0Ka3aTCJIbCTBO MATCMATHUYCCKUX OTHOIIIEHUH U
HaXO0XXACHUE TCOMETPUUYCCKUX BCIIMYHUH I10 o6pa3uaM WKW aJlrOpuTMaM,
IMPUMCHSA HU3BECTHLIC METO/bI npu pPEIICHUHA CTaHJApPTHBIX
MaTeMaTHYCCKHUX 3aaa4

6.21

HpI/IMeHHTB HpOCTCﬁIHHC nporpaMMHBIC  CpCACTBA HU  DJICKTPOHHO-
KOMMYHUKAIIMOHHBIC CUCTCMBI ITPU PCIICHUUN CTEPCOMETPUICCKUX 3ada4

6.22

HpI/IBOI[I/ITB MMPUMCPLEI MATCMATHYCCKUX 3aKOHOMCpHOCTCﬁ B IIpUpoAc u
JKHU3HH, paClIO3HABATh MPOABJICHUC 3dKOHOB 'COMCTPHUU B UCKYCCTBC

6.23

HpI/IMeHﬂTI) IMOJIYUYCHHBIC 3HAHHWA HA MNPAKTHUKE: aHAJIMU3UPOBATH PCAJIBLHBIC




CUTYyalluu U MPUMEHSTh U3yUCHHbIC TOHATHUS B MIPOLIECCE IMOMCKA PELICHUs
MaTeMaTH4ecKu CHOpPMYJIUPOBAHHON MPOOIEMbI, MOJAETUPOBATH pealbHbIE
CUTyalldl Ha S3bIKE TEOMETPUH, HCCIEA0BAaTh IMOCTPOEHHBIE MOJEIHU C
HCIOJIb30BaHUEM I'€OMETPUUECKUX MOHATUN U TEOpEM, anmnapara anreOpsl,
pemiate  MpakTUYECKHE  3aJayd,  CBA3aHHbIE C  HAXOXKJIECHUEM
F€OMETPUUYECKUX BETUUNH




IMPOBEPAEMBIE JIEMEHTBI COAEP KAHUA

10 KITACC

Kon

HpOBepﬂeMbIﬁ IJIEMEHT COACPRKAHUSN

['eomeTpust

7.1

OcHOBHbIE MOHATUS cTepeoMeTpuH. Touka, MpsiMas, IJIOCKOCTh, IPOCTPAHCTBO.
[TonsaTne 06 akCHOMaTHYECKOM MTOCTPOSHUH CTEPEOMETPUH: aKCHOMBI CTEPEOMETPHH U
CJIEJICTBUS U3 HUX

7.2

7.3

7.4

B3anMHOe pacnonokeHue NpsMbIX B IIPOCTPAHCTBE: MIEPECEKAIOIIMECS], TapaUICIIbHbIE
U CcKpemuBawoomuecs mnpsamble. [lapamienpHOCTh NpsAMBIX U IUIOCKOCTEH B
IIPOCTPAHCTBE: NApAJUICJIbHBIE IPsMbIE B IPOCTPAHCTBE, NAPAIIICIBHOCTH TPEX
IPSMBIX, NapAJUICIBHOCTh NPSIMOM M IUIOCKOCTH. YTJBIC COHAIpPaBICHHBIMU
CTOPOHAaMH, Yroj MEXAY NPsSMBIMM B IpOCTpaHcTBe. [lapannenbHOCTh MIIOCKOCTEH:
napajuleJbHble IUIOCKOCTH, CBOMCTBA IapajUIeNIbHBIX IUIOoCcKOocTed. IIpocteiimme
IPOCTPAHCTBEHHbIE (UIYpbl HA IUIOCKOCTH: TeTpa’ap, KyO, mapaielnenurnen,
IIOCTPOEHUE CECUECHUN

HepHGHI[I/IKy.HﬂpHOCTI) HpﬂMOﬁ N IUIOCKOCTU: TNCPHCHAUKYJIAAPHBIC TIPAMBIC B
MPOCTPAHCTBE, MPSMbIE MapajuieJbHble M MEPHeHIUKYISIPHbIE K IUIOCKOCTH, MpPU3HAK
NEPIECHIUKYIAPHOCTH MPSMOM U TUIOCKOCTH, T€OpeMa O MPSIMON MepHeHAUKYISIPHOF
IJIOCKOCTH. YTJIBl B IPOCTPAHCTBE: YIOJ MEXAY IPSIMOM U IIIOCKOCTBIO, IBYTPAHHBII
YTOJI, TMHEWHBIHN yroi AByrpaHHoro yria. [lepnenaukynsp 1 HakKJIOHHBIE: PaCCTOSTHUE
OT TOYKH JI0 IJIOCKOCTH, PACCTOSTHUE OT MPSIMOM J0 TIJIOCKOCTH, IPOEKIUs (GUrypsl Ha
IUIOCKOCTh. IlepneHauKyIsIpHOCTh IUIOCKOCTEN: NMPHU3HAK IEPIEHIUKYISPHOCTH IBYX
miockocrtei. TeopeMa o TpEX nepneHauKyJsapax

[TonsiTHE MHOIOrpaHHMKA, OCHOBHBIE JJEMEHTHl MHOTOTPAaHHHMKA, BBINYKIIBIE U
HEBBINYKJIbIE MHOTOIDAaHHUKHU, Da3BEPTKAa MHOrOrpaHHuKa. lIpmsma: n-yrompHas
npu3Ma, TpaHd U OCHOBAHUS MPU3MBI, NpsiMas U HAaKJIOHHAs NPU3MbI, OOKOBas U

MOJIHAs TIOBEPXHOCTH NMpu3Mbl. [lapannenenunes, npsiMOYTONbHbIN Mapaienenumnes] 1
ero cpoiictBa. [lupammupaa: n-yrosipHas nupamuzia, TpaHU M OCHOBAHHUE MHPAMUJBbI,
OOKOBas U TOJIHAg NOBEPXHOCTh MHUPAMUbI, MpaBWIbHAsA M yCeu€HHas MHUpaMUAA.
OnemMeHTbl Npu3Mbl M nupamuibl. [IpaBuwiibHBIE MHOTOTpaHHMKHU: IIOHSATHE
IPABWJIBHOTO MHOIOTPAaHHMKA, IIPAaBWIbHAs IIpU3Ma M IpaBWIbHasg IUPaMHIA,
npaBUIbHAs TPEYroJbHAs MUpaMUIa U IPaBUIbHBIN TeTpasap, ky0. [Ipencranenue o

IIPAaBWJIBHBIX MHOTOIPAaHHUKAaxX: OKTa’ldp, MAOAEKa’aAp U ukocayapyrue CeueHus
MPU3MBI U TUPAMUIbI

7.5

CI/IMMeTpI/IH B IIPOCTPAHCTBC: CUMMCTPUSA OTHOCHUTCIBHO TOYKH, HpHMOI\/'I, INJIOCKOCTH
DeMEHTHBI CUMMCTpPUHA B nupamMujax, Mapaiejienuncaax, IMPpaBUJIBHBIX
MHOI'OIrpaHHHUKax

7.6

Brruucinenue 51eMEHTOB MHOTOTPAHHHMKOB: pEOpa, mmaroHanu, yriel. [lmomans

OOKOBOI1 MOBEPXHOCTH U MOJHOM MOBEPXHOCTU MPSIMOM MPU3MBI, ITONIAb OCHOBAHUH,

~



TeopeMa 0 GOKOBOM MOBEPXHOCTH NMPsIMOM MpU3MbL. [1omaas 60KOBOH MOBEPXHOCTH U
MIOBEPXHOCTU NPABWIBHOW MUpaMUIbl, TEOPEMa O IJIOIIAAM YCEUYEHHOM NHPAMMJIBI.
[Tonsitue 06 06bEMe. OOBEM TUpPaMUIBI, TPU3MBI

7.7

[MomoOHble Tenma B mpocTpaHcTBe. COOTHOIICHHS MEXIY IUIONIAIIMHU MOBEPXHOCTEH
00BpEMaMHU ITOTO0OHBIX TEN

11 KUIACC

Kon
6

6.1

6.2

6.3

IIpoBepsieMblii 3JIeMeHT CO/lep:KAHUS
I'eomerpus

Hununapuueckas MOBEPXHOCTh, 00pa3yloliie LUMWIHHIPHUYECKON MOBEPXHOCTH, OCh
HWIMHIPUYECKON moBepXHOCTH. LlunuHap: ocHOBaHMA U OOKOBasi MOBEPXHOCTH,
00pasyromias u oCkh, IUIOMIAs OOKOBOM 1 TIOJTHOM MOBEPXHOCTH

Konunueckas moBepXHOCTh, 00pa3yromire KOHHYeCKOW MOBEPXHOCTH, OCh M BEpIINHA
KOHUYeCcKol moBepXxHOCTH. KOHyc: ocHOBaHue M BepilinHa, oOpasylomas U OcCh,
wionaab OOKOBOM M TMOJHOW MOBEPXHOCTH. YCEUEHHBIM KOHYC: OOpasyroliue H
BBICOTA, OCHOBaHMsI U OOKOBAsI MOBEPXHOCTh

Cdepa u map: neHTp, paguyc, IuamMmerTp, IIoIaab MOBEPXHOCTH cdeprl. BzanmHoe
pacnosnoxenue chepbl M IIIOCKOCTH, KacaTelbHasl MIOCKOCTh K cdepe, miomianb

chepsl

6.4

6.5

6.6

N3o0pakenue Ten BpaiieHus: Ha TIOCKOCTU. Pa3BEpTka uinHapa U KOHyca
Kom0Ounanuu ten BpaiieHus 1 MHOTOTPaHHUKOB. MHOTOTpaHHUK, OTIMCAHHBIN OKOJIO
cdepsl, cdepa, BNUCaHHAS B MHOTOTPaHHUK, WU TEJIO BPAIICHUS

[Tonsitue 06 o0BEMe. OcHOBHBIE cBOMCTBa 00BEMOB Ten. Teopema 00 00BEME

IPSIMOYTOJIBHOTO MapajuieNenunena u ciueacTsus u3 He€. O0bEM LMIMHApA, KOHYCA.
O0BEéM mapa u miomaab chepbl

6.7

6.8

6.9

[Tono6usle Tena B npoctpaHcTBe. COOTHOLICHHSI MEXKAY IUIOIIAIIMU IOBEPXHOCTEH,
00BbEMaMU MOT0OHBIX TET

Ceuenuss mwinHApa (MapajuleIbHO M MEPHEHIUKYJISPHO OCH), CEYEHHMsS KOHyca
(mapanenbHOE OCHOBAHUIO M MPOXOAIIEE Yepe3 BEPILINHY ), CEUEHUS 11apa

Bektop Ha miockoctd M B npoctpaHcTBe. CIIO)KEHHME M BBIYMTAHUE BEKTOPOB.
YMHOXKEHHE BEKTOpa Ha 4ucio. PasnokeHue BekTOpa MO TPEM HEKOMIUIAHAPHBIM
BekTopaM. IIpaBuno napamienenunena. Pemenne 3aaad, CBA3aHHBIX ¢ IPUMEHEHUEM
IIpaBUJI IEUCTBUM C BEKTOPAMU

6.10

[IpssMoyronbHas cuctemMa KOOpAWMHAT B HpocTpaHCTBe. KoopamHaTel BeKTOpa.
[Ipocreiimme 3agaun B KOOpAMHATax. YTroid Mexay BekTopamu. CkaisipHOe
IIPOU3BEICHUE BEKTOPOB. BbluMcleHHE yIIOB MEXAy NPSAMBIMH U IIOCKOCTSMHU.
KoopanHaTHO-BEKTOPHBIN METOJI IPU PEILIEHUU T'€OMETPUUECKHX 3aa4




HPOBEPAEMBIE HA EI'D 11O MATEMATHUKE TPEBOBAHUSA K
PE3YJIbTATAM OCBOEHUSI OCHOBHOM OBPA3OBATEJIbLHON
HPOI'PAMMBI CPEJHEI'O OBIIEI'O OBPA3OBAHUA

Konx
NMPoBePSIEMOro
TpeOoBaHuUs

IIpoBepsiembie TPeOOBaHNS K MPEIMETHBIM Pe3yJIbTATAM OCBOEHUS
OCHOBHOI1 00pa30BaTeILHOI MPOrPaMMBbI CPeIHET0 00IIIETro
oOpa3zoBaHus

Bna;[eHHe MCTOAaMHM [OKa3aTCJIbCTB, AJITOpUTMaMM pPCIICHUA 3a/1a4,
yMeHHe (GOpMYJIUPOBAaTH U ONEPUPOBATH TOHATUSMU: OIpPENEICHUE,
aKcuoma, TeOopeMa, CJIEACTBHE, CBOMCTBO, NPU3HAK, J10KA3aTENbCTBO,
paBHOCUJIbHBIE (OPMYIUPOBKH; MPUMEHATh UX; YMEHHE (HOPMYIHpPOBAThH
oOpaTHO€ M IPOTUBOMNOJIOXKHOE YTBEPXKACHUE, MPUBOAMUTH IPUMEPHl U
KOHTPIIPUMEPHI, HCIOIB30BaTh METOJ MaTeMaTHUeCKOH WHIYKIINH,
IMPOBOAWTL AOKA3aTCIbHBIC PACCYKACHU ITPU PCIHICHUH 3a1a4, OLCHUBATH
JIOTUYECKYI0  TMPaBUJIBHOCTh  PACCYXKACHUI; YMEHHUE  OIEepUPOBAThH
MOHATHUAMU: MHOXCECTBO, IMOAMHOXKXCECTBO, OIICpallMi HaJl MHOXCCTBAMU,
YMEHHE UCMOJb30BaTh TEOPETUKO-MHOKECTBEHHBIN  ammapar A
OMMUCaHUs PCAJIbHBIX IMPOLCCCOB U SIBJICHUU U pu pCUICHUH 3a1a4, B TOM

qrclie U3 APYTUX YUeOHBIX MPEIMETOB; YMEHHE ONEPUPOBATH MOHITHIMHU:

rpad, CBA3HBIN Tpad, 1epeBo, UK, rpad Ha TNIOCKOCTH; YMEHHUE 3a/1aBaTh
U OIKCHIBATh rpadbl pa3IuIHBIMU CIIOCOOaMU; UCTIOIB30BATh rpadbl MpH

pEIIeHUH 33724

YMeHue onepupoBaTh MOHITUSIMH: HATypalbHOE YHUCIO, LIEJI0€ YHUCITO,
CTETIeHb C LIEJIBIM [T0Ka3aTesieM, KOpeHb HaTypajlbHON CTENEHH, CTENEHb C

palMoHaIbHBIM I10Ka3aTeeM, CTENEeHb C JEWCTBUTENIBHBIM I10Ka3aTeseM,
JorapuM YHuCIa, CHHYC, KOCHHYC M TaHI'€HC NPOM3BOJBHOIO 4YHCIIA,
OCTaTOK II0 MOAYJI0, PAllMOHAJIBHOE 4YHUCIIO, HPPALMOHAIbHOE YHUCIIO,
MHOKECTBA HATYpaJIbHbIX, LEJbIX, PALUOHAIBHBIX, JAEHCTBUTEIbHBIX
YHCeT; YMEHUE UCIIOIb30BaTh NPU3HAKU A€TMMOCTH, HAUMEHBIIUI 0011

JenuTenb W HauMeHbllee oOuiee KpaTHoe, ainroput™M EBkiampa npu
pELIEHNH 3a/ay; 3HAKOMCTBO C Pa3jIMYHBIMM MO3ULMOHHBIMH CUCTEMAaMH
CUUCJIEHUS; YMEHHE BBINOJIHATH BHIYUCICHUE 3HAUCHUN U TPeoOpa3oBaHus
BBIPQKEHHUI CO CTeNmeHsAMM M Jorapudmamu, mpeodpa3oBaHusi IpoOHO-
palMOHANIbHBIX  BBIPAKEHUH; yMEHHUE  ONEpUpOBaTh  MOHATHSIMHU:

nocCiaca0BaTCIbHOCTD, apI/I(I)MCTI/ILIeCKaSI nporpeccusd, TreoMCTpruicCKad




mporpeccusi, OCECKOHEYHO YOBIBAIOMIas T'€OMETPUYECKasi MPOTPECCHs;
YMEHUE 3a/laBaTh IOCJIEOBATEILHOCTH, B TOM YHCIE C IOMOIIbIO
PEKYPPEHTHBIX (OPMYIT; YMEHHE ONIEPUPOBATH MOHATHUSIMH: KOMIUICKCHOE
YHUCJIO, COMNPSDKEHHBIE KOMIUIEKCHBIE YHCIA, MOAYJIb W apryMEHT
KOMIUIEKCHOTO  4ucia, (opma  3amucd  KOMIUIEKCHBIX  YHCEN
(reomeTpuueckasi, TPUTOHOMETpUYECKass U anredpanyeckas); yMeETb
MPOU3BOANTH apU(PMETHUECKHE JEHCTBUS C KOMIUIEKCHBIMH YHCJIAMHU;
MPUBOAUTH MPUMEPHI UCTIOIB30BAHMS KOMIUIEKCHBIX YHCEI; ONIEPUPOBATH
MOHATHSAMHU:  MaTpuna 2X2  u  3X3, omnpefenuTenab  MaTpUIbI,

T COMCTpI/I‘-IeCKI/Iﬁ CMBICJT OIIPECACTIUTCIIA

YMenue ONCpHUpOBaATh IMOHATUAMH: PALNUOHAIBHBIC, HWPPALUOHAIBHBIC,
IIOKa3aTCJIbHbIC, CTCIICHHBIC, J'IOFapI/I(l)MI/I‘ICCKI/Ie, TPUT'OHOMETPUYICCKUC
YpaBHCHHUA W  HCPABCHCTBA, HWX CHUCTEMbI; YMCHHC OICPUPOBATH
HNOHATHUAMHA:. TOXIACCTBO, TOXICCTBCHHOC npeo6pa3OBaHHe, YpaBHCHHEC,
HCPAaBCHCTBO, CHUCTEMA ypaBHeHI/If/'I N HCPABCHCTB, PaBHOCHUIIBHOCTDH
ypaBHCHI/Iﬁ, HCPAaBCHCTB W CUCTCM; YMCHHC pPCIIaTb YPABHCHUA,
HCPAaBCHCTBA M CHUCTEMbI C IIOMOIIBIO PA3JIMYHBIX HpI/IéMOB; peuiaTb
YPaBHCHUS, HCPABCHCTBA W CHCTCMbI C IIapaMCeTpoM; MNPHUMCHATH
YpaBHCHU, HCPABCHCTBA, UX CUCTEMbI I PCHICHUA MATCMATHUYCCKUX

3aJiad ¥ 3aaa4 U3 pa3/IndHbIX obnacrei HAayKHU H peaJIBHOﬁ KHU3HHU

VYMeHue omnepupoBaTh HOHATHAMM: (DyHKIMS, YETHOCTh (YHKIHH,
NEPUOANYHOCTh (YHKIMH, OTPAHUYEHHOCTh (PYHKIHMH, MOHOTOHHOCTh
GyHKLIMU, SKCTpeMyM (QYHKUUHM, HauOOJbIllee W HAaUMEHbIIEe 3HAUYECHUS
(GYHKIIMM Ha NPOMEXYTKE, HElpepbiBHas (DyHKIHSA, aCUMITOTHI rpaduka
¢byHKLIMU, TepBas M BTOpas NpOM3BOJAHAs (YHKIMH, F€OMETPUUECKUN U
¢u3uUecKuii  CMBICT TPOW3BOAHOM, TEepBOOOpa3Hasi, ONpeAcIEHHBIN
MHTErpajl; yYMEHHE HaXOAWTh AaCUMNTOTHI Tpaduka (GYHKLUUH; yMEHUE
BBIUMCIATH  NPOU3BOJHBIE  CyMMBI, TMPOM3BEICHMS, YacTHOIO U
KOMITO3UIIMK (YHKIMH, HaXOIUTh ypaBHEHHME KacaTelbHOW K rpaduky
(GyHKIMU; yMEHHME HAaXOJUTh IPOM3BOJHBIC 3JIEMEHTapHBIX (QYHKLUH;
YMEHHE HCIONb30BaTh MPOM3BOJIHYIO Ui HCCIeNOBaHUs (YHKIUH,
HaxXOAWTh HAuOOJIbIIME M HAUMEHbIIHWE 3HAuYeHUs QYHKIUM; CTPOUTh
rpa¢uKd MHOTOUWIEHOB C HCIOJB30BAHUMEM ammapaTa MaTeMaTHYeCKOro
aHaJIM3a; MPUMEHSTh MPOM3BOAHYIO ISl HAXOXACHUS HAWIy4dIIero
pelIeHuss B NPUKIAJHBIX, B TOM YMCIE COLHUAIbHO-DKOHOMUYECKUX H

bu3MYecKuX 3aJadax; HaXOAUTh IUIOMAAN U OOBEMBI (UTYP C TTOMOIIBK




HHTCrpajga;, NpuUBOAUTHL HNPHUMEPEI MATEMATHYCCKOI'0O MOACIUPOBAHHA C

NOMOIIBI0 U hepeHInaIbHBIX YPaBHEHHUH

YMeHue onepupoBaTh MOHATHAMU: Tpauk QyHKIMH, oOpaTHas QyHKIMS,

KOMITO3UIUS  (DYHKIMIA, JIMHEWHas (QYHKIWS, KBaJpaTU4Has (QYHKIUS,
panvoHanbHAs (QYHKUUS, CTENEHHAas (QYHKUUS, TPUTOHOMETPHUYECKUE
byHKIIMH, 0OpaTHBIE TPUTOHOMETpPHYECKUE (YHKIIMU, TOKa3aTelbHas U

jgorapupmuyeckasi (YHKIHWH; YMEHHE CTPOUTh TpaQUKH H3YYEHHBIX
GyHKIMA,  BBIMOJMHATH  TpeoOpa3oBaHuss  rpadukoB  (QyHKIHUH,
UCTIONIb30BaTh I'padUKu JUIS U3y4YeHHs IPOIECCOB M 3aBHCUMOCTEH, MpHu
pelieHnH 3a/a4 U3 JIPYTHX y4YeOHBIX NMPEIMETOB M 3a7ad U3 pPeabHOM
KU3HHM;, BBIpaXaTh (OpMyJamMH 3aBUCHUMOCTH MEXIy BEIWYMHAMU;
UCTIOJIb30BaTh CBOWMCTBAa M Tpaduku (YHKIUN Ui PEUICHUS YpaBHEHHIA,
HEpaBEHCTB M 3ajad C MapaMeTpamH;, H300paxaTh Ha KOOPIWHATHOM

IIJIIOCKOCTHU MHOXXCECTBA peH_IeHI/Iﬁ ypaBHeHHﬁ, HCPABCHCTB U UX CUCTCM

VYMeHne pemaTh TEKCTOBBIE 3aJjaud pa3HbIX TUIOB (B TOM YHCIIE Ha
IPOLEHTHI, JTOJIM M YacTH, Ha JBW)KEHHE, pabOTy, CTOUMOCTb TOBApOB W
yCIyT, HAJOTH, 3a7ayd W3 OO0JIACTH YIPABICHHS JIMYHBIMM U CEMEUHBIMI
(¢uHaHCAMM); COCTaBJISITh BBIPAXKEHUS, YpPaBHEHHs, HEPAaBEHCTBA U HUX
CHUCTEMBI II0 YCIIOBHUIO 3aJayd, HUCCIECNOBATh IIOJYyYEHHOE pELICHUE U
OLICHMBATh IPABJONOAOOHOCTh PE3YJbTAaTOB;, YMEHHE MOJEIUPOBATH
peanbHbIE CUTyallMM Ha S3bIKE MAaTEMAaTHUKH; COCTaBIATH BBIPAKEHHUS,
YPaBHEHUs, HEPABEHCTBA U UX CUCTEMBI 10 YCIOBHUIO 3a1a41, UCCIIEN0BATh
IIOCTPOCHHbIE ~ MOJIEIM C  HCHOJb30BAHMEM  ammapara  aireopsl,

MHTEPIPETUPOBATH NOJIYYEHHBIA PE3YIbTAT

YMeHne onepupoBaTh MOHATHSMU: CpeaHee apupMeThudecKkoe, MeauaHa,
HauOoJIbIIIEE U HAUMEHDIIIEE SHA4YCHHA, pasMax, AUCIICPCUs, CTAaHAApPTHOC
OTKJIOHEHHE YHCIOBOTO HabOpa; yMEHHE HW3BIEKaTh, HHTEPIPETUPOBATH
nH(pOopMaIio, MPEACTABICHHYIO B TaOMUIAX, HA TUarpaMmax, rpadukax,
OTPaXKaIOIYI0 CBOMCTBA PEAbHBIX IMPOLECCOB M SABJICHUM; NMPEICTaBIATH
uHDOpMaIMI0O C TIOMOIIBI0 TaONWIl ¥ JAWarpaMM; HCCIEI0BATh
CTaTUCTUYCCKUC IOAaHHBIC, B TOM YHCJIC C MNPUMCHCHUCM rpaq)nqecxnx
MCTOHOB U SJICKTPOHHBIX CPEACTB, l"pa(l)I/I'-IeCKI/I HCCIIEA0BATh COBMECTHBIC

Ha6J'IIO,Z[CHI/I$I C IMIOMOLIbIO JUuarpaMm pacce€rBaHusa U JIMHEMHOM perpeccun

YMeHue OmnepupoBaTh IOHATUAMH: CIyYaWHBIA OIBIT U CIy4aiHOe

coObITHE, BEPOSITHOCTh CIy4aHOTO COOBITHUS, YMEHHE BBIUHCIATH




BEPOATHOCTh C HCIOJB30BaHHEM TIpadUUecKMX METOJO0B; NPUMEHSTh
(bOopMyNBl CIOXEHUS UM YMHOXKEHHUS BEpOSTHOCTEH, (hopMyny MOIHOM
BepoATHOCTH, Gopmyny bepuymiu, komOuHaTtopHble (aKTbl U (OPMYIIBI;
OLICHMBATh BEPOATHOCTH pEaJbHBIX COOBITHI; YMEHHME OIEPUPOBATH
MOHATUSAMU:  CIIydaiiHasT BEJIMYMHA, pPACHpPEIEICHUE BEPOATHOCTEH,
MaTEMaTHYECKOE OXXHMJAaHUE, JUCHEPCHUS W CTaHJApPTHOE OTKIOHEHHE
ClIy4ailHO  BeNMYWHBL, (YHKUMKM pacrnpeieNeHduss W IUIOTHOCTH
pPaBHOMEPHOT0, TOKA3aTEIbHOI0 ¥ HOPMAJILHOT'O pacIpeeICHUIi; yMEHHE

HCII0JIB30BaTh CBOMCTBA M3YUYEHHBIX PacIpeleeHUI JUIsl pelIeHUs 3a/1ay;

3HAaKOMCTBO C TOHSTHSMHU: 3aKOH OOJBIIMX YHCET, METOJbI BHIOOPOYHBI
WCCJIEOBAHNM; yMEHUE MPUBOAUTH MPUMEPHI MPOSBICHUS 3aKOHA
OONBIIMX 4YHCEN B TPHPOIHBIX W OOLICCTBEHHBIX SIBJICHUAX; yMEHHUE
ONEpUPOBATh MOHATHUSAMU: COUYETAHHUE, NEPECTAHOBKA, YHUCIO COYETAHMI,
YUCJIO0  NEepecTaHoBOK; OuHOM  HplOTOHA; yMEeHHME  NPUMEHSTh
KOMOHMHATOpHBbIE (DaKThl M pacCyXKIEHUsS IJs pElIeHUs 3ajad; OLICHUBATI
BEPOATHOCTH PEAJbHBIX COOBITHI; COCTABIATH BEPOSTHOCTHYIO MOJEIb M

HHTCPIIPETUPOBATDH HOJ'Iy‘lGHHLIfI pe3yiibTat

YMeHue onepupoBaTb NOHATHSMHU:  TOYKa, IMpsiMas, IUIOCKOCTb,
MPOCTPAHCTBO, OTPE30K, Iy, BEJIUYNHA YTJIa, ITIOCKUM YToJI, IBYTPaHHbBIN

YIoJl, TPEXTPAHHBII yIoJl, CKPEIMBAIOIIUECS MTPSMBIE, TAPATUIETbHOCTh U

NEPNCHAUKYIIAPHOCTh IIPAMBIX H HHOCKOCTefI, yrojia MeExXay IpAMbBIMHU,
Yroja MeXAy MpsAMOMl U IUIOCKOCTBIO, Yrol MEXIy IUIOCKOCTSIMH,
pacCTOSIHUE OT TOYKM [0 IUIOCKOCTH, PACCTOSHUE MEXKIY MPSIMbIMU,
pPacCTOSIHUE MEXy IUIOCKOCTSMU; YMEHUE HMCIOJIb30BaTh MPU PELICHUU
3aaa4 M3YUCHHBIC q)aKTI)I U TCOPEMBbI INIAHUMCTPUH; YMCHHEC OLICHHUBATDH
pa3Mepbl OOBEKTOB OKPYKAIOIIETO MHpa; CTPOUTH MaTeMaTUYECKUeE
MOACIN C IOMOUIBIO TCOMCTPUUCCKHUX MOHATHH U BCJIMYHMH, pPCIIAaTbhb

CBA3aHHLIC C HUMU MPAKTUYCCKUC 3a/1a1U
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YMeHue onepupoBaTh MOHATHUSAMHU: IUIOMIAAL (QUTYpPHI, 00BEM (QUTYpHI,
MHOTOTPAaHHHK, MPAaBUJIbHBI MHOTOTPAaHHHK, CEYCHHWE MHOTOTPaHHUKA,
Ky0, mapajuienenunen, Mpu3Ma, NOHpamuaa, Gurypa M MOBEPXHOCTH
BpalleHus, IMWIMHIP, KOHYC, Imap, cdepa, miomanas chepsl, III0maIb
MOBEPXHOCTH MUPAMHIIBI, TPU3MBI, KOHYyCa, LWIMHIApA, O00BEM KyoOa,
NPsIMOYTOJIBHOTO  MapajulelieNunena, MTUpaMUAbl, TPU3MBbL, UWIMHAPA,
KOHyca, mapa, pa3BEPTKa MOBEPXHOCTH, CEYCHHsI KOHyca W LUIUHJpA,

napauiCJIibHBIE OCH HWJIXM OCHOBAaHWIO, CCUCHHUEC 1Iapa, IIJIOCKOCTb,

D

[



Kacaromasicss chepbl, LWIMHApA, KOHyCa; YMEHHE CTPOUTb CeueHue
MHOTOTpaHHMKA, M300pa)kaTb MHOTOTPAHHUKH, (UTYPHI U MOBEPXHOCTU
BpalICHUs, UX CEYEHUs, B TOM YHCJIE C IOMOUIBIO 3JIEKTPOHHBIX CPEJICTB;

YMEHHE TMPHUMEHSATh CBOMCTBA T€OMETPUYECKUX (UTYpP, CaMOCTOATEIBHO
dbopMynupoBaTh ONpeAeNeHUs] U3y4aeMbIX (GUTYp, BBIABUTAaTh TUIIOTE3BI O
CBOWCTBAaX M TMpH3HAKAX T'€OMETPUUECKUX (QHUTyp, OOOCHOBBIBATH WIH
OmpoBepraTb HX; yMEHHE NPOBOJAUTH KilaccuPukanuio ¢Guryp 1o
Pa3IMYHBIM TPU3HAKAM, BBIIOJIHATE HEOOXOAMMBIE OIMOJHUTEIbHbIC

MMOCTPOCHUA
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YMeHue omnepupoBaTh TOHSATHSAMH: JBIDKCHHE B  IPOCTPAHCTBE,
napajuieIbHBIA TIEPEHOC, CUMMETPHUSI Ha TUIOCKOCTH W B IMPOCTPAHCTBE,
MOBOPOT, mpeoOpa3oBaHWe MOA00UsA, TMOAOOHBIE (UTYpPHI; YMEHHUE
pacro3HaBaTh paBHbIE M TOJMOOHBIE (DUTYPBI, B TOM YHUCJIE B TPUPOJIE,
UCKYCCTBE, apXUTEKTYPE; UCIIOJIb30BaTh FTEOMETPUIECKUE OTHOIICHUS TIPU
pEIIeHUH 3a]la4; HAXOJIUTh TCOMETPHUYECKHE BEIMYMHBI (IUIMHA, YTOJI,
UIOINAAb, 00BEM) PU PEIICHUH 33124 U3 IPYTHX YICOHBIX MTPEIMETOB U
U3 pealbHOW JKU3HU;, YMEHHUE BBIUUCISTH TCOMETPHUYCCKUE BEITUIHHBI
(MHA, yroJ, IUIOMIA[b, OOBEM, IUIOMANb TOBEPXHOCTH), HCIIOIbB3YS
W3yYCHHBIC (DOPMYJIBI M METOJBI, B TOM YHCJIC: IUIOMIA[b TTOBEPXHOCTH
NUPaMUJIbI, TIPU3MBI, KOHYCa, MWIMHAPA, TUIOIMAAb cdepbl; 00béM KyOa,
MPSIMOYTOJIBHOTO ~ TIapaJUIeIeNUIe1a, MUPAMUIBL, TPU3MBI, I[THIUHJpPA,

KOHYCa, [I1apa; yMEHHUEe HaXOJUTh OTHOLLIEHHE 00BEMOB MOJAOOHBIX UTYp

12
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YMenue OIICPpHUPOBATH IMOHATHAMU: IMPAMOYTOJIbHAA CHUCTCMaAa KOOpPAUWHAT,
BCKTOpP, KOOpAWHATBI TOYKH, KOOPAWHATBI BCKTOpa, CyMMa BCKTOPOB,
MMPOU3BCACHUEC BCKTOpAa Ha YHCJIO, PAaA3JI0KCHUC BCKTOpa IIO0 633Hcy,
CKaJIIpHOC IMPOM3BCACHUC, BCKTOPHOC IIPOU3BCACHHUC, YIOoJl MCKIY
BCKTOpaMH; YMCHUC HUCIIOJIb30BATb BCKTOpHLIﬁ 151 KOOpI[I/IHaTHHﬁ METOA

AJId pCIICHUA TrCOMCTPHUYICCKHUX 3a/]ad U 3aaa4 APYyrux y‘~I€6HbIX npeamMEcToOB

YMenue BLI6I/IpaTI> HO,HXO,[[SIILII/IP'I MCTOH IJIs1 pCHICHUA 3ala4i, IOHUMAHHNC
SHAYUMOCTH MATCMATUKH B HU3YYCHUU MPHUPOAHBIX U O6III€CTB€HHI)IX
mpoueccoB u HBHGHHﬁ; YMCHHUC pacCliio3HaBaTb IMPOSABJICHUC 3aKOHOB
MAaTEMAaTUKH B UCKYCCTBC, YMCHUC IMTPHUBOJUTH NIPUMEPLI MATEMATUICCKUX

OTKPBITUHA POCCUMCKON U MUPOBOM MaTEMaTUYECKON HAyKU




IHEPEYEHD 3JIEMEHTOB COAEP/KAHUA, ITPOBEPSAEMbBIX HA
EI'D 11O MATEMATHUKE

Kon

IIpoBepsieMblii 3J1eMeHT COAEP:KAHUS

Yucna 1 BEIYUCIIEHUSA

1.1

Harypanbnsle u niensie yncia. [Ipu3Haku 1eIMMOCTH LENIBIX YUCET

Pammonanbueie uncna. OOBIKHOBEHHBIE M JIGCATHYHBIC JPOOU, MPOICHTHI,

2 OeCcKOHEeUHbIe EPUONUECKUE IpodU
13 Apudmernueckuit KOpPEHb HaTypaJIbHOU CTEIICHHU. [HenicTBus c
' apu(pMeTHYECKUMH KOPHSAMHU HATypaJIbHOW CTENIEHU
1.4 Crenenp ¢ nenbiM mokaszareneM. CTeneHb € PaLMOHAIBHBIM IOKA3aTEJIEM.
' CBoiicTBa cTeNEHU
L5 CuHyc, KOCMHYC W TaHI'€HC YHCIOBOIO aprymeHTa. ApKCHUHYC, apKKOCHHYC,
' ApKTaHT'€HC YHCIIOBOTO apryMeHTa
1.6 Jlorapudm umcna. JlecaTUuHbIE U HaTypaJIbHbIE JIOTapU(MBI
JeiicTBuTenbHble uucia. ApUpMETHUYECKHE ONEepalud C JIeHCTBUTENBHBIMU
1.7 yrcnamu. [IpuOmmkEéHHBIE BBIYMCICHHS, NpPaBWIa OKPYIJICHUS, NMPUKUAKA U
OLICHKA PE3yJIbTaTa BBIYUCICHUI
1.8 [Ipeobpa3oBanue BbIpaxeHHUM
1.9 Kommuiekchsle uncia
2 VpaBHEHHUS U HEPABCHCTBA
2.1 Llenbie 1 1poOHO-palMOHATILHBIE YPABHEHHUS
2.2 VppairioHanbHble ypaBHEHHS
23 TpuroHomeTrpuieckre ypaBHEHUS
24 [Toka3aresnbHble U JorapuMuyeckue ypaBHeHUs
2.5 Ilenbie u 1poOHO-pallMOHATIbHBIE HEPABEHCTBA
2.6 WppanronansHble HEPaBEHCTBA
2.7 [TokazarenbHble U IorapuPMUUECKHE HEPABEHCTBA
2.8 TpuroHomeTpuieckre HEPaBEHCTBA
2.9 CucreMbl ¥ COBOKYITHOCTH ypaBHEHU U HEPABEHCTB
2.10 YpaBHEHUsI, HEPAaBEHCTBA M CUCTEMBI C TTapaMeTpaMu
2.11 Martpuia cuctemMsl TMHEHHBIX ypaBHEHUN. OTpeIeIuTeNb MATPULIBI
3 OyHKIWH U TpaduKu




Oynkius, cnocoOsl 3amanus ¢yHkiuu. I'padux ¢ynkuuu. B3aumuHo oOpartHbIe

31 bynkuun. YétHpie n HeuéTHBIE GyHKIMH. [leproanueckue GyHKIINN
OO6nactp ompeneneHuss ¥ MHOXECTBO 3HaueHW ¢ynkuun. Hymm QysKmm.
39 [IpoMeKyTKH 3HAKOMOCTOSHCTBA. [IPOMEXYTKM MOHOTOHHOCTH (DYHKIIHH.
' MakcuMymMbl 1 MHHUMYMBI (yHKIMA. HamOosblliee ¥ HavMEHbIIee 3HAYCHHE
(GYHKINU Ha TIPOMEKYTKE
313 CrenenHas QyHKIMS C HATypaJdbHBIM M LEJbIM TOKa3ateneM. EE cBolicTBa u
' rpaduk. CBoiicTBa U TpaduK KOPHSI 71-0i CTETICHH
34 Tpuronomerpudeckue QyHKIIMH, UX CBOMCTBA U TpaduKu
3.5 [TokasarenpHas u norapudmuydeckas GyHKIIUU, X CBOWCTBA U TpaduKu
16 Touku paspeiBa. AcumnTorel TpadukoB ¢yHkuuid. CBoiicTBa (QYHKIHH,
' HETPEPHIBHBIX HA OTPE3KE
3.7 [TocienoBaTenbHOCTH, CITOCOOBI 3aJIaHKsI TOCIIEI0BATEIBHOCTEH
1.8 ApudmeTrnueckas © reoMeTpudueckas mporpeccur. DopMmylia  CIOXKHBIX
' MPOIICHTOB
4 Hauana maTeMaTHueCKOTo aHaIN3a
4.1 [MpousBomHas pyHkiwu. [Ipor3BoIHBIE 3TIEMEHTAPHBIX (PYHKITHI
[lpuMeHeHrEe TPOW3BOJHON K HMCCICIOBAHUIO (YHKIUI HAa MOHOTOHHOCTh
4.2 OKCTpeMyMbl. Haxosk/ieHue HauOOJIBIIET0 W HAWMEHBIIETO 3HAYCHUS (PYHKIIHH
Ha OTpe3Ke
4.3 [lepBooOpasnas. MaTerpan
5 MHokecTBa 1 JOTHKa
5.1 MHoecTBO, onepaluy HaJl MHOKecTBaMu. /{luarpammel Diinepa — Benna
5.2 Jloruka
6 BeposTHOCTB U cTaTUCTHKA
6.1 OnucarenbHasi CTATUCTHKA
6.2 BepositHoCT
6.3 KomMOunaTopuka
7 [T'eomerpust
7.1 @urypsl Ha MIOCKOCTH
7.2 [TpstMbIe ¥ TIIOCKOCTH B TIPOCTPAHCTBE
7.3 MHororpaHHuK1
7.4 Tena v TOBEPXHOCTH BPAIICHUS




‘ 7.5 ‘ KoopauHaTs! ¥ BEKTOPEI
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