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HOACHUTEJIBHASA 3AIINCKA

I'eomeTpust siBAsieTCss ONHUM M3 0a30BBIX KYpPCOB Ha YpPOBHE CPEIHEro
oOmero oOpa3zoBaHus, TaK Kak 00eCreuynBaeT BO3MOKHOCTh U3YUECHHS JUCUUIUINH
€CTECTBEHHO-HAYYHOH HANpaBIEHHOCTH M MPEAMETOB TyMaHUTApHOIO IHUKIIA.
IlockonbKy  JIOTMYECKOE  MbIIUIEHHE,  (GOpPMUpPYEMOE  IpU  HU3YYEHHUH
00y4JaroIUMUCS TTOHATUHHBIX OCHOB T'€OMETPUH, NMPHU J10KA3aTEIbCTBE TEOPEM U
MOCTPOCHUH LIETIOYKH JOTHUYECKUX YTBEPKACHHUNA MPU PEHICHUH T'€OMETPHUUECKHUX
3a/a4, yMEHHE BBIABUTaTh W OMPOBEPraTh THUIOTE3bl HEMOCPEACTBECHHO
UCIOJIB3YIOTCSl MPU PELICHUM 3a/lad €CTECTBEHHO-HAy4YHOIO LMKIJIA, B YACTHOCTHU
busndeckux 3aaad.

Llenp ocBoeHus mporpaMmbl yueOHOro Kypca «l'eomeTpus» Ha yriyOJéHHOM
YpPOBHE — pa3BUTHE WHAMBUIYAIbHBIX CIIOCOOHOCTEW oOOydarolmmxcs Ipu
U3y4YEeHUU T€OMETPHHU, KaK COCTaBJIAIOIIEH MpeAMeTHOHN obnactu «MaremaTuka u
uHpopMaTuka»  dYepe3  oOeCIeYeHHE  BO3MOXKHOCTH  IIPHOOPETCHHS U
UCIIOJIb30BaHUsl Oojee TINyOOKMX T'€OMETPUYECKUX 3HAHUW U JCHCTBUH,
cHeu(pUUHbIX T€OMETPUN, U HEOOXOAUMBIX JUIsl YCHEIHOT0 Npo(eccCuOHaIbHOTIO
o0Opa3oBaHMsl, CBSI3aHHOTO C UCMOJIb30BAaHUEM MATEMAaTUKU.

[IpropuTeTHBIMM 3ajjauaMy Kypca TE€OMETPUM Ha YriayOJIEHHOM YpOBHE,
PACHIMPSIIOIIMMU U YCUITMBAIOIIUMHU Kypc 0a30BOT0 YPOBHS, SBJISIOTCS:

paciMpeHne MpeACTaBICHUsI O TEOMETPUU KaK YaCTH MUPOBOHN KyIbTYphI U
(opMupOBaHrE OCO3HAHUS B3aUMOCBSI3H T€OMETPUH C OKPY KAIOLIIM MUPOM;

dopMupoBaHre TMpenCTaBICHUs O MPOCTPAHCTBEHHBIX (Urypax Kak o
BXHEUIINX MaTEMaTHYECKHX MOJENAX, IMO3BOJISIIONIMX OIMUCHIBATh W H3ydaTh
pa3HbI€ SIBICHUS OKPY’KAIOILIEr0 MUPA, 3HAaHUE MOHATUITHOIO armapara 1o pasaeiny
«CtepeomeTpusi» y4eOHOT0O Kypca reOMETpHUH;

¢opmupoBaHre  yMEHHS ~ BIQJA€Tb  OCHOBHBIMH  TOHATHSMH O
IPOCTPAHCTBEHHBIX (UIypaX M HMX OCHOBHBIMM CBONCTBaMH, 3HaHHE TEOPEM,
GopMyn1 UM yMeHUE MX HNPUMEHSATb, YMEHHUs JOKa3blBaThb TEOPEMbl U HAXOIUTh
HECTaHJIapPTHbIE CIIOCOOBI PEeIIeHNUs 3a/1a4;

(opMHpOBaHHE YMEHUS PAClIO3HABATH HA YEPTEKAX, MOJEISIX U B pEaTbHOM
MHUpPE MHOTOTPAaHHUKH M Tella BpalleHHs, KOHCTPYHpPOBaTh T'€OMETPUUYECKHE
MO/JIENH;

(¢opMupoBaHrHE MOHMMAaHUS BO3MOXKHOCTH aKCHOMAaTHYECKOrO MOCTPOCHUS
MaTeMaTHUYECKUX TeOopHi, (popMHpoBaHHE MOHUMAHUS POJIH AKCHOMATHUKH TPH
IPOBEICHUH PACCYKJICHUI;

(opMupoBaHHE yYMEHHUs BIaJE€Th METOJAMH JI0Ka3aTeIbCTB M aJTOPUTMOB
pelleHrs, YMEHHUS UX NPUMEHSITh, MPOBOJIUTH JOKa3aTeNIbHBIE PACCyKICHUS B
X0/ PEIICHHs CTEPEOMETPUUECKHUX 33/1a4 U 3a/1a4 C MPAKTUYECKUM COJICPKAHUEM,
(opMupoBaHHE MpPEICTaBICHUS O HEOOXOJUMOCTH  JOKA3aTeNbCTB  IPH



000CHOBaHMU MaTEMaTHUYECKUX YTBEPKICHUN U POIM AKCMOMATUKU B IPOBEICHUU
JNEAYKTUBHBIX PacCyKIEHUM;

pa3BUTHE M COBEPIICHCTBOBAHME MHTEIUJIEKTYalIbHBIX M  TBOPYECKHX
CIIOCOOHOCTEN 00yYarouuxcsi, MO3HABATEIbHON aKTUBHOCTH, MCCIIEI0BATEIbCKUX
YMEHUM, KpUTUYHOCTU MBIIUIEHUS, UHTEpPECA K U3YUEHUIO TEOMETPUU;

(dopMupoBaHUE (PYHKIIMOHATIBHOM T'PAMOTHOCTH, PEIEBAHTHON T€OMETpHH:
YMEHUSI paAclO3HABATH TMPOSBICHUS T'€OMETPUUYECKUX MOHSATHH, OOBEKTOB U
3aKOHOMEPHOCTEN B pEaJbHBIX )KU3HECHHBIX CUTyalUsAX W IPU W3YyUYEHUU APYTHUX
y4e€OHBIX TMPEAMETOB, MPOSBICHUS 3aBUCHUMOCTEH M  3aKOHOMEpPHOCTEW,
MOJIETMPOBAHUSl PEAJbHBIX CHUTYallMil, UCCIEIOBAHUS TMOCTPOEHHBIX MOJIETEH,
WHTEPIIPETALNH MOJYYEHHBIX PE3YJIbTATOB.

OCHOBHBIMH COJIEpKATEJIbHBIMU JUHUSIMH ydueOHOro Kypca «I'eomerpusi» B
10-11 kmaccax saBmsrores: «lIpsMble M IUIOCKOCTH B NPOCTPAHCTBE,
«Muororpannukmn», «Tema BpameHus», «BeKTOpl W  KOOpAWHATHI B
IPOCTPAHCTBEY, «JBUKEHUS B IPOCTPAHCTBEY.

CdopmymupoBannoe Bo PI'OC COO TpeboBaHuEe «yMETh OIEPUPOBATH
HNOHATUSAMUY», PEIEBAHTHBIMU T€OMETPUM Ha YIIyOJNEHHOM ypOBHE OOy4YeHHUS B
10—-11 xnaccax, OTHOCUTCS KO BCEM COJIEpKaTEIbHBIM JHMHUSAM Y4eOHOIro Kypca, a
dbopMupOBaHHE  JIOTMYECKUX yMEHHUH  pacmpeiensercs He  TOJBKO IO
coJiepKaTeNNbHBIM JIMHUSAM, HO U 10 rojgam odyuenus. Coaepkanue oopa3oBaHus,
COOTBETCTBYIOIIIEE MPEIMETHBIM pe3yiibTaram ocBoeHust denepanbHoit paboueit
IpOrpamMMbl, paclpeleNEéHHbIM IO ToJaM OOYyYeHHs, CTPYKTYPUPOBAHO TAKUM
00pa3oM, 4TOOBI KO BCEM OCHOBHBIM, TPUHIIMIHAIBHBIM BOIIPOCAM O0yYarOIIHUECs
oOpamainuch HEOAHOKPAaTHO. OTO TO3BOJSET OPraHM30BaTh  OBJIAJICHUE
r€OMETPUYECKUMH MOHATHSIMHU U HaBBIKAMHU I1OCJIEI0BATEIBHO U OCTYIATEIBHO, C
cOOJII0/IEHUEM MPUHIIMIIA TPEEMCTBEHHOCTH, @ HOBBIE 3HAHUS BKJIIOYATh B OOLIYIO
CUCTEMY T€OMETPUYECKUX MPEICTaBICHUN O0YYaIOIUXCs, PACIIUPss U YIITyOuIsist
e€, 00pazyst IPOYHbIE MHOXKECTBEHHBIE CBSI3H.

[lepexoa k U3y4EHUIO TEOMETPUU HA YTITyOJEHHOM YPOBHE MIO3BOJISIET:

co3gaTh ycioBud ans  guddepeHunanuu  O0ydeHHUs,  MOCTPOCHUS
WHIUBUIYAIbHBIX ~ 00pa30BaTeNIbHBIX IMporpamMM, OOECIEeUUuTh YriyOJIEHHOE
M3y4eHHE T€OMETPUHU KaK COCTaBIISIIONIEN yueOHoro mpeamera «MaTeMaTHKay;

HNOATOTOBUTH OOYYaIOIIUXCA K MPOAOHKEHUIO H3YYEHUST MAaTE€MaTUKH C
yuéToM BbIOOpa Oynaymied mnpodeccuu, obecnedyrBas MPEeMCTBEHHOCTbh MEXKIY
o01uM 1 poeccoHanbHBIM 00pa30BaHUEM.

Ha wu3yuenume yudeOHoro kypca «['eomerpusi» Ha yriayOJ€HHOM YpOBHE
otBoautcs 204 gaca: B 10 knacce — 102 gaca (3 gaca B Hegenro), B 11 kmacce — 102
yaca (3 Jaca B HEJIeINIO).



IIpu peanu3zanuu NporpaMmMsbl UCHOJb3YyeTCH CJeAylolee MaTepuaibHO-
TeXHHYECKoe odecrneyeHue:

- uudpoBas maboparopusi i mKoJbHUKOB lleHTpa oOpazoBaHUs
€CTECTBEHHO-HAYYHOM HampaBIeHHOCTH « Touka pocTay;

- HOyTOyKH lleHTpa 00pa3oBaHUs €CTECTBEHHO-HAYYHOW HAIPaBICHHOCTH
«Touku pocray;

- WHTepakTWBHas TmaHenb lleHTpa  00pa3oBaHHMS €CTECTBEHHO-HAyYHOU
HampaBiaeHHOCTH «Touku pocTay.



COJAEPXKXAHME OBYUYEHUA
10 KJIACC

IIpsiMmble M MVIOCKOCTH B IPOCTPAHCTBE

OcHOBHbBIE  TIOHATHS  CTepeoMeTpuu. Touka, mpsiMas, IJIOCKOCTb,
npoctpaHcTBO. [loHsATHE 00 aKCMOMaTHYECKOM TIOCTPOCHHHU CTEPEOMETPHUU:
AKCUOMBI CTEPEOMETPHUH U CIIEACTBUS U3 HUX.

B3anmHoe pacnosiokeHue MpsMBIX B INPOCTPAHCTBE: II€pECEKaroluecs,
napajulelIbHble M CKpeluBaromuecs npsmele. [IpU3Hakum CKpemmBarOmuMxcs
npsAMbIX. [lapamnenbHOCTh MPSAMBIX U INIOCKOCTEW B MIPOCTPAHCTBE: NapaJUIeIbHbIC
IIPSIMBIE B IIPOCTPAHCTBE, MAPAUIEIBHOCTD TPEX MPSAMBIX, IAPAIIIEIBHOCTD IPSMOU
U 1uiockoctu. [lapannenbHoe M LIEHTpPaJbHOE MPOEKTUPOBAHUE, HM300pakeHUe
¢uryp. OcCHOBHBIE CBOHCTBa MapauIeIbHOIO MNPOEeKTHUpoBaHUs. HM300pakeHue
buryp B nmapajuiesibHOW MPOEKUHUU. YTJbl C COHAMPABIEHHBIMU CTOPOHAMH, YIOJ
MEXy IpsMBIMU B mpocTpaHcTBe. [lapamienbHOCTh IUIOCKOCTEN: IapajljieibHbIE
IUIOCKOCTH, CBOKMCTBA MapaJuIeIbHbIX IJIOCKOCTEM. IIpocreiimmue
OPOCTPAHCTBEHHbIE (QUIYyphl Ha IJIOCKOCTH: TETpaj’Ap, MapajuleNenume],
IMOCTPOEHUE CEUCHUU.

IleprieHAMKYIAPHOCTD IPSMOM U IUIOCKOCTH: IEPIECHIAUKYIISPHBIEC NPSIMbBIC B
IPOCTPAHCTBE, NPSAMBIE MApPALICIbHBIE W IEPIEHAUKYISIPHBIE K IIOCKOCTH,
IPU3HAK NEPHEHAUKYISIPHOCTH TMPSAMOM M IUIOCKOCTH, TEOpemMa O IpsSMOU
IIEPIIEHAUKYJISIPHON IIJIOCKOCTH. OpTroroHaneHOE IIPOEKTUPOBAHUE.
IleprieHIMKYISAp U HAKJIIOHHBIE: PACCTOSHUE OT TOYKH 110 IJIOCKOCTH, PACCTOSIHUE
OT HpsAMOM 10  IUIOCKOCTH, HpOeKuus  (QUrypel Ha  IUIOCKOCTb.
[leprieHIMKYISAPHOCTh  IUIOCKOCTEH: NPHU3HAK IEPHEHAUKYJSIPHOCTH — JIBYX
IIOCKOCTEN. TeopemMa 0 TpEX NEPIEHAUKYIAPAX.

VYrael B NPOCTPAHCTBE: YroJl MEXAY IPSAMOU U IIJIOCKOCTBIO, JBYTPAHHBIN
yTOJI, JUHEWHBIA YIOJI ABYTPAHHOIO yria. TpEXTpaHHBIA U MHOTOTPAaHHBIE YIJIBL
CBoicTBa IUIOCKUX YIJOB MHOrorpaHHoro yrija. CBoWCTBa IUIOCKMX U
JIBYTPAaHHBIX YIJIOB TPEXTPAHHOrO yrja. Teopembl KOCMHYCOB U CHHYCOB IS
TPEXTPAHHOIO yIJIA.

MHororpaHHuKH

Buapl MHOrorpaHHukKoB, pa3BEépTKa MHOrorpaHHuka. llpusma: n-yronpHas
npu3Ma, IpsiMasi ¥ HaKJIOHHAs PU3Mbl, OOKOBas U MOJHAsI TOBEPXHOCTh NMPU3MBI.
[Tapamtenenurien, nOpPsSMOYTOJBHBIA — NapajulelENUNe]] ©W  €ro  CBOUCTBA.
Kparvaiimme myTm Ha TIOBEpXHOCTM MHOrorpaHHuka. Teopema Oiepa.
[IpoctpanctBennass Teopema Iludaropa. Ilupamupa: n-yronbHas mnUpamMuja,
npaBuibHas W yceu€HHas mnupamuabl. CBoiicTBa pébep M OOKOBBIX TpaHei
PaBWJIBHOW mnupamubl. lIpaBHibHBIE MHOTOIpDAHHUKH: IIPAaBWJIBHAS IpU3Ma U



npaBWJIbHAs TNHUpaMKa, NpPaBUIbHASA TPEYroJibHasi MUpaMHIa W TPaBUIIbHBIN
TeTpa’ap, KyO. IlperncraBieHne o mpaBWIBHBIX MHOTIOIPAHHHMKAX: OKTa’p,
JOAECKAdIP U UKOCADIP.

Boluucnenue 9JeMEHTOB MHOTOTPAaHHUKOB: pEOpa, JMaroHalv, YIJIbL.
[Tnomans OOKOBOW TMOBEPXHOCTH U TIOJHOW MOBEPXHOCTU MPSMOM IPU3MBI,
IJIOLAJb OCHOBAaHMM, TeopemMa O OOKOBOM NOBEPXHOCTH NPSIMOW MPU3MBIL.
[Inomans OOKOBOW MOBEPXHOCTH W TOBEPXHOCTH MPABUIBHOM MUpaMUIbL,
TeopeMa O IUIOIIAAN YCEYEHHON TMPaMUIBI.

CumMeTpust B  TIPOCTPAHCTBE. JIEMEHTHl CHUMMETPUU  MOPABUIBHBIX
MHOTOTpaHHUKOB. CHUMMETpHsT B MPAaBWIBHOM MHOIOTPAaHHUKE: CHMMETPHS
napajuielienunesa, CUMMETPUS MPABWIbHBIX NPHU3M, CUMMETpPUsS NPaBUIBbHOU
MAPaAMHU/IBIL.

BekTOpbI 1 KOOPpAMHATHI B IPOCTPAHCTBE

[loHATHA: BEKTOpP B HIPOCTPAHCTBE, HYJEBOW BEKTOpP, JJIMHA HEHYJIEBOTO
BEKTOpPA, BEKTOpPbl KOJUIMHEApPHbIE, COHANPABJIEHHBIE W MPOTUBOIIOIOKHO
HaIpaBJICHHbIE BEKTOPbI. PABEHCTBO BEKTOPOB. [I€HCTBUS ¢ BEKTOpaMU: CIOKEHUE
Y BBIUMTAHHE BEKTOPOB, CyMMa HECKOJIBKMX BEKTOPOB, YMHOXEHHE BEKTOpa Ha
yucio. CBOMCTBA CHOKEHUS BEKTOpOB. CBOKCTBA YMHOKEHUSI BEKTOpPA HA YHCIIO.
[TonsTE KOMILIaHapHbIE BEKTOpBI. lIpuM3HAK KOMIUJIAHApPHOCTH TPEX BEKTOPOB.
IIpaBuno mnapamnenenumnena. Teopema O pas3lIoKEHUHM BEKTOpA MO TPEM
HEKOMIUIaHApHBIM  BekTopaMm. [IpsmoyrompHas  cuctemMa  KOOpAMHAT B
npoctpadcTBe. KoopauHatel Bekrtopa. CBs3b MEXAy KOOPAMHATAMHU BEKTOpa U
KOOpJIMHAaTaMHd TO4YEK. YTOJI MEXIy BeKkropamu. CKalsipHOE NPOU3BEIACHUE
BEKTOPOB.

11 KIIACC

Tesa Bpamenust

[ToHATHS: UUIAMHAPUYECKAS TOBEPXHOCTb, KOHHUYECKas ITOBEPXHOCT,
chepuueckas TMOBEPXHOCTh, oOOpasyromue moBepxHocTe. Tema BpalieHus:
UIMHAP, KOHYC, YCEUYEHHBIM KOHYC, cdepa, map. BzaummnHoe pacnonoxeHue
cheppl M TIUIOCKOCTH, KacaTelbHas IIOCKOCTh K cdepe. M3o00paxenue ten
BpallleHusl Ha TIOCKOCTU. Pa3BépTka nmimHapa u koHyca. Cummerpusi cepsl u
mapa.

O6bém. OcHoBHBIE CcBoiicTBa 00BEMOB Ten. Teopema 00 o00bEMe
NpsSIMOYTOJILHOTO Tapajuienenunena u ciueactsust u3z He€. OObEM mNpsaMoil u
HAKJIOHHOW MPU3MBbl, IWJIMHJIpA, MUpaMuibl U KoHyca. O0BEM II1apa M 1I1apoBOTO
CErMeHTa.

KoMmOvHanmmu Ten BpaiieHus W MHOTOTpaHHUKOB. [lpu3ma, BmmcaHHas B
UWIMHAP, ONHCAHHAas OKoJio uuiauHApa. I[lepecedyenune cdeppl U 1mapa c
miockocThio. Kacanue mapa u cdepbl miockocTbio. [loHATHE MHOrOrpaHHHKA,



OMHMCAHHOTO OKOJIO cdepbl, cdepbl, BIUCAHHOW B MHOTOTPAHHUK WU TEJO
BpAILICHUA.

[Imomaar MOBEpXHOCTH LUIMHJPA, KOHYca, Momanas chepbl u e€ vacreil.
[Tonobue B mnpoctpancTBe. OTHOIIEHHE OOBEMOB, IUIOIIAACH IMOBEPXHOCTEH
nofaoOHeIx ¢uryp. IlpeoOpazoBanue momoOusi, roMoTeTvs. PemieHue 3amad Ha
IJIOCKOCTH C UCMOJIb30BAHUEM CTEPEOMETPUUYECKUX METOOB.

[TocTpoeHue ceyeHrii MHOTOIPaHHUKOB M T€JI BPAILLICHUS: CEYECHUS LIMJIMHIpA
(mapayuiebHO M TEPHEHAMKYJSPHO OCH), CEYeHHUs KOHyca (mapasuielbHbIe
OCHOBAHHIO U MPOXOJIAIIME YEPE3 BEPIINHY), CEUEHUS IIapa, METOAbI TOCTPOCHUS
CEUCHMU: METOJI CIEN0B, METOJ BHYTPEHHErO0 MPOCKTUPOBAHUSA, METO] MEPEHOCA
CEKYILIEH MIOCKOCTH.

BekTOpbI 1 KOOPpAUHATHI B IPOCTPAHCTBE

Bekropel B mpoctpancrBe. Omepauuu HajJ BEKTOpamH. BekTopHoe
YMHOXEHHE BEKTOpOB. CBOWCTBa BEKTOPHOro yMHOXeHUA. [IpsMoyronpHas
cucTeMa KoOpAuHAT B IpocTpaHcTBe. KoopnnHaTel BekTopa. PasnoxkeHue BeKTopa
no Oasucy. KoopamHaTHO-BEKTOPHBIA METOJl TpPHU PEHICHHUH Te€OMETPUUYECKHUX
3a7ad4.

JIBMKeHUs B IPOCTPAHCTBE

JIBrkenus mpoctpaHcTBa. OtoOpakeHus. JIBUKEHUS U PaBEHCTBO GUTYP.
OO6mue cBoicTBa JBWOXKCHUH. Buabl JIBWXKEHUH: TapauIeNIbHBIA IEpEeHOC,
LHECHTpaJIbHAsl CUMMETPHS, 3€pPKAJIIbHAs CHUMMETPHUS, MOBOPOT BOKPYTr MPSMOM.
[Ipeo6pazoBanus mogodus. [Ipsimas u chepa Ditnepa.



IHNIAHUPYEMBIE PE3VJIBTATBI OCBOEHHA YYEBHOI'O KYPCA
«TEOMETPUSl» (YIJIYBJEHHBIA YPOBEHb) HA YPOBHE
CPEJHEI'O OBHIEI'O OBPA30BAHMUSA

JIMUHOCTHBIE PE3YJIbTATDBI

1) rpa:knanckoe BOCIIUTAHME:

c(hOpPMHPOBAHHOCTh IPAKIAHCKON MO3UIIMKM 00YUYaIOIIEerocsl Kak aKTUBHOTO U
OTBETCTBEHHOTO  4J€Ha  POCCHMCKOTO  OOIIecTBa,  NPEACTaBIEHHUE O
MaTEMaTUYECKUX OCHOBaxX (PYHKIIMOHUPOBAHUS PA3TUYHBIX CTPYKTYp, SBICHUH,
nporeaAyp TPakKIaHCKOro oOImiecTBa (BBIOOpHI, OMNPOCHI W JIPYyroe), yMEHHUe
B3aMMOJICICTBOBaTh C COIMAJIbHBIMU HWHCTUTYTAMHM B COOTBETCTBUH C HX
GYyHKIUSIMU ¥ HA3HAYCHUEM;

2) naTpuoTHYecKOe BOCIIUTAHME:

c(hOpMUPOBAHHOCTh POCCUUCKON TpakIaHCKOW HJEHTUYHOCTH, YBAXKEHUS K
NPOILIOMY M HACTOSIIIEMY POCCUICKOW MAaTeMaTUKH, [IEHHOCTHOE OTHOIIEHHUE K
JOCTHXKEHUAM POCCHMCKUX MATEMATHUKOB U POCCUMCKOM MAaTEMaTUYECKOM IIKOJIbI,
UCIIOJB30BaHUE OSTUX JOCTHKEHUW B JAPYrUX HayKax, TEXHOJIOTHAX, cdepax
SKOHOMHKH;

3) IyXOBHO-HPABCTBEHHOE BOCIIUTAHUE:

OCO3HAHHWE AYXOBHBIX IEHHOCTEH POCCHUUCKOTO Hapoja, CPOPMUPOBAHHOCTH
HPABCTBEHHOI'O0 CO3HAHUS, dTUYECKOTO MOBEJICHMS, CBSI3aHHOIO C MPAKTUYECKUM
IPUMEHEHUEM JOCTH)KEHUHM HAyKH U JEATEIbHOCThIO YYEHOr0, OCO3HAHUE
JMYHOTO BKJIa/Ia B MOCTPOCHUE YCTOMUMBOTO Oy yIIEro;

4) 3cTeTHYeCKOe BOCIIMTAHME:

ACTETUYECKOE OTHOIIEHHWE K MHUpPY, BKJIIOYash 3CTETHUKY MaTEeMaTUYeCKUX
3aKOHOMEpPHOCTEH, 00BEKTOB, 3a/a4, PEUICHUH, pacCy JACHHUM, BOCIPUUMYHUBOCTD
K MaTEMaTUYECKUM aCIeKTaM Pa3JIMuHbIX BUJIOB UCKYCCTBA;

5) pusuveckoe BoCIUTAHHE:

chOpMUPOBAHHOCTh yMEHHUS NPUMEHATh MaTeMAaTUYECKUEe 3HAHUS B
MHTEpecax 3/10pOBOTO M 0€30MMacHOro 00pasa KU3HU, OTBETCTBEHHOE OTHOIICHHUE K
CBOEMY 370pOBBIO (3I0pPOBOE IHUTAHHUE, COATAaHCHPOBAHHBIA PEKHUM 3aHATUH WU
OTZIbIXa, peryJisipHas (pusmyeckas aKTUBHOCTH), (PM3MUECKOE COBEPLICHCTBOBAHUE
IIPU 3aHATUAX CIIOPTUBHO-03/I0POBUTEILHOMN JAEATEILHOCTHIO;

6) TpynoBOE BOCIUTAHME:

TOTOBHOCTh K TPYyHdy, OCO3HAaHWE IICHHOCTU TPYAOTIOOUs, HHTEpEC K
paznmuyHbiM  chepaM  TPOPECCHOHABHONW  JCATEIBHOCTH, CBS3aHHBIM  C
MaTEMaTUKOW M €€ MPWIOKEHUSIMU, YMEHHE COBEpIIATh OCO3HAHHBIA BBHIOOP
Oynymieid mpodeccuu U peaiu30BbIBATH COOCTBEHHBIC JKM3HEHHBIC IUIAHBI,
TOTOBHOCTh HM  CIIOCOOHOCTh K  MaTeMaTH4YeCKOMY  OOpa3oOBaHHUIO U



caM000pa30BaHUI0 HA TMPOTSHKEHUM BCEH JKU3HU, TOTOBHOCTh K AaKTHBHOMY
YYAaCTHIO B PEIIEHUHU IPAKTUYECKUX 3a/1a4 MaTEMaTUYECKON HAIIPABJICHHOCTH;

7) 3K0JI0TUYeCKO€e BOCIIUTAHME:

c(OpPMHPOBAHHOCTh  DKOJIOTMUECKOW  KYJIbTYpbl, TOHUMAHUE BIUSHUS
COLIMAJIBHO-DKOHOMUYECKHUX IPOLIECCOB HA COCTOSHUE IPUPOJHON U COLMAIBHON
Cpelibl, OCO3HAHUE I100ANTBHOr0 XapaKTepa KOJIOTHUECKUX MpoOiieM, OpUeHTaIUs
HAa TMPUMEHEHHE MAaTeMaTHMYeCKUX 3HAaHUWA Ui pelleHHs 3ajad B 00JacTH
OKpY’Kalollel Cpenabl, IUIAHUPOBAHUE IIOCTYIIKOB M OLICHKM HX BO3MOXKHBIX
MIOCJICICTBUU [T OKPYKAIOLIEN CPEbI;

8) HeHHOCTH HAYYHOr0 NO3HAHUSA:

c(OpMHPOBAHHOCTh MHPOBO33PEHHUSI, COOTBETCTBYIOLIEIO COBPEMEHHOMY
YPOBHIO  pa3BUTHsI HAayKd U OOIIECTBEHHOM  NpPaKTHUKW, MOHMMAaHHE
MaTeMaTUYeCKOll HayKH Kak cQepbl UeIOBEYECKON MAeSATeIbHOCTH, JTamoB €&
pa3BUTHS W 3HAYMMOCTH JUISl DPa3BUTUS LMBUIM3ALMHU, OBJAJEHUE S3BIKOM
MaTeMaTUKH W MaTEMaTUYECKOW KyJIbTypOW KakK CpPEICTBOM IIO3HAHHS MHPA,
TOTOBHOCTb OCYLIECTBIIATh IPOEKTHYI0 M HCCIEIOBATEIBCKYIO ACSATEIbHOCTD
WHJVMBUAYAJIBHO U B TPYIIIE.

METANPEAMETHBIE PE3YJIBTATBI

Ilo3naBaTe/IbHBbIC YHUBEPCAJIbHbIE YUeOHbIE AeHCTBUSA

Bba3oBble Jlornyeckne aeiicTBus:

BBISIBJISITH M XAapaKTEPU30BaTh CYLIECTBEHHBIC MPU3HAKA MaTEMaTHYECKUX
OOBEKTOB, MOHSTUH, OTHOLICHUM MEXIy MNOHATUSIMH, (OPMYJIUPOBATH
ONpeeeHUs MOHATHI, yCTaHABIMBATh CYIECTBEHHBIN MPU3HAK KJIACCU(DHUKALUY,
OCHOBaHMS JJ11 0000IIEHHS U CPABHEHM I, KPUTEPUU TPOBOJIMMOIO aHAJIM3a;

BOCIIPUHUMATh,  (OpMYyJIHMpPOBaTb U  NpeoOpa3oBbIBaTh  CYXKJICHUS:
YTBEpAUTENIbHbBIE U OTPULIATENIbHbIE, EAMHUYHBIE, YACTHBIE U OOLIHE, YCIOBHBIE;

BBISIBJISITh MaTEMAaTUYECKUE 3aKOHOMEPHOCTH, B3aUMOCBSI3H U IIPOTUBOPEUHS
B (pakTax, JaHHBIX, HAOMIOIECHUSX U YTBEPXKACHUSX, MpEJIaraTb KpUTEPUHU IS
BBISIBJICHUSI 3aKOHOMEPHOCTEHN U IPOTUBOPEUUIL;

JieNaTh BBIBOJBI C HCIOJB30BAHMEM 3aKOHOB JIOTMKH, JEAYKTUBHBIX M
MHJYKTUBHBIX YMO3aKJIIOUEHHM, YMO3aKIIFOUEHH 110 aHAJIOTUH;

IPOBOJUTH CAMOCTOSITENILHO J10KA3aTEIbCTBA MATEMATUYECKUX YTBEPKICHUM
(mpsiMbI€ M OT MPOTHUBHOI'0), BBICTPaUBaTh apryMEHTALUIO, IPUBOJIUTH IPUMEPHI U
KOHTPIIPUMEPbI, 000CHOBBIBATH COOCTBEHHBIE CYKICHHS U BHIBOJIBI;

BbIOMpaTh Cmoco0 pemieHusi ydeOHOW 3amadu  (CpaBHUBATh HECKOJBKO
BapUAHTOB  pELICHMs, BbIOMpaTh Haubosiee MOAXOMAIMH C  ydéToMm
CaMOCTOATEIIbHO BBIIEJIEHHBIX KPUTEPHUEB).

Ba3oBble uccienoBareabckne 1eiicTBUA:



UCIOJIb30BaTh BONPOCHI KaK MCCIEI0BATEIbCKUI MHCTPYMEHT IMO3HAHUA,
(opMynHpoBaTh  BOIPOCHl,  (PUKCHPYIOLIME  MPOTUBOpEYME,  MOpodieMy,
yCTaHaBJIMBaTh MCKOMOE U JaHHOE, (POPMHUPOBATH TUIIOTE3Y, ApPryMEHTHPOBATH
CBOIO TO3UIINI0, MHEHHE;

IPOBOJUTE CaMOCTOSITENIBHO CIJITAHUPOBAHHBINA 3KCIIEPUMEHT, UCCIIEA0BAHNE
[0 YCTaHOBJICHUIO OCOOEHHOCTEN MAaTeMaTHYEeCKOro 00bEKTa, SBJICHU, MPOLECcCa,
BBISIBJIEHUIO 3aBUCUMOCTEN MEX1y 00bEKTaMHU, SIBICHUSMU, IIPOLECCAMU;

CaMOCTOATENbHO (OPMYIUPOBATh OOOOIIEHUS M BBIBOJBI MO PE3yIbTaTam
OpOBEAEHHOIO  HAONIOACHHUSA, HWCCIIENOBaHUS, OLEHUBATh  JOCTOBEPHOCTh
MOJIYYEHHBIX PE3YJIbTAaTOB, BEIBOJIOB U 00O0OIIECHUIA;

IPOTrHO3UPOBATh BO3MOKHOE pa3BUTHE IIpollecca, a TakXKe BbIABUTAThH
IPEATNOJIOKEHNS O €r0 PA3BUTHH B HOBBIX YCJIOBHSIX.

Pabora ¢ nuHpopmanueii:

BBISIBIIITh JeUIUTH MHPOPMAIUH, JAaHHBIX, HECOOXOJUMBIX JUIsl OTBETA Ha
BOIIPOC U IS pEUICHUS 3a]1a4H;

BBIOMpPATh MH(POPMAIMIO U3 UCTOYHUKOB PA3IMYHBIX TUIIOB, aHAJIH3UPOBATH,
CUCTEMAaTU3UPOBATh M HWHTEPHPETUPOBATh HMHMOPMALMIO DPA3JIUYHBIX BUIOB U
dbopm npeacTaBiIeHuUS;

CTPYKTYpUpPOBaTh MHGOPMAIIMIO, TPEJCTABIATh €€ B Pa3IUYHBIX (opMax,
WLTIOCTPUPOBATH Tpaduuecku;

OLICHUBATh HaAEXHOCTD uH(popMau o CaMOCTOSTENIbHO
c(hOpMyTUPOBAHHBIM KPUTEPHUSIM.

KoMMyHUKaTHBHBbIE YHHUBEPCAJIbHbIE YUeOHbIE 1elCTBUS

Oo0menue:

BOCIIPUHUMATh U (hOPMYJIMPOBATH CYKJICHHUS B COOTBETCTBUU C YCIIOBHSIMHU H
HeassMU  OOIIEHUSI, SICHO, TOYHO, IPaMOTHO BBIPAXXAaTh CBOIO TOYKY 3pPEHUS B
YCTHBIX M TMChbMEHHBIX TEKCTaX, /laBaTh IMOSCHEHUS IO XOAY PEIICHUs 3aJauu,
KOMMEHTHPOBATH IMOJYYCHHBIN pe3yJIbTarT;

B X0Ji¢ OOCYXXJICHHS 3aJIaBaTh BOIIPOCHI I10 CYIIECTBY OOCYXIAaeMOH TEMBI,
npoOJieMbl, pelIaeMoil 3ajay, BBICKA3bIBaTh UJEH, HAIlEJICHHbIE Ha TIOUCK
pelIeHusi, COMOCTABJISITh CBOU CYXKACHUS C CYXKICHUSIMHU JPYTUX YYaCTHHKOB
yajora, oOHapyXKMBaTh Pa3lIMuue U CXOJICTBO MO3WIIUMA, B KOPPEKTHOH (opme
(bopMyIIHpPOBaTh Pa3HOTIIACHS, CBOM BO3PAKCHHUS;

NPEACTABIATh PE3YJIbTAThl PEIICHUS 3a/lau, SKCIEPUMEHTA, UCCIEOBAHUSI,
MPOEKTA, CAMOCTOSITEJIbHO BBIOMpPATh (OpMaT BBICTYIUICHUS € Y4€TOM 3aj1ad
IIPE3CHTAIMN 1 OCOOCHHOCTEH ayIUTOPHH.

PerynsiTuBHbIE YHHBepcaJbHbIEe YUueOHbIEe 1elCTBUSA
Camoopranuzanus:



COCTaBJISITh IJIAH, aJITOPUTM PELIECHUS 3aJauH, BHIOMPATh CIOCO0 PELICHUS C
y4ETOM UMEIOLIUXCS PECYPCOB U COOCTBEHHBIX BO3MOYKHOCTEHM, apryMEHTHPOBAThH
U KOPPEKTUPOBATh BAPUAHTHI PEUICHUH C YYETOM HOBOU MH(OpMaLUK.

CaMOKOHTPOJ/Ib, IMOLMOHAIbHBIN HHTEJVIEKT:

BJa/JeTh  HAaBbIKAMU  [O3HABATEJIIbHOM  pediekcud Kak  OCO3HaHHUSA
COBEPILAEMBIX JEHCTBUI M MBICIUTEIbHBIX MPOLECCOB, UX PE3YJIbTATOB, BIAJETh
crnoco0aMu CaMOMPOBEPKH, CAMOKOHTPOJS Mpolecca M pe3yjbTaTa peuieHus
MaTeMaTHUYEeCKOH 3aJ1auM;

IPEABUAETh TPYAHOCTH, KOTOPbIE MOTYT BO3ZHHKHYTh IIPH PELIECHUM 3a]1a4H,
BHOCUTbH KOPPEKTHUBBI B J€ATEIbHOCTh HA OCHOBE HOBBIX OOCTOSITENLCTB, JAHHBIX,
HallICHHBIX OIIMOOK, BBISIBICHHBIX TPYIHOCTEH;

OLICHHMBATh COOTBETCTBUE PE3YJIbTaTa LIEJU U YCIOBUAM, OOBICHATH TPUUUHBI
JOCTHXKEHHSI WIIM HEIOCTHIKEHUS PE3YJIbTATOB JIEATEIbHOCTH, HAXOAUTh OIIHUOKY,
JaBaTh OLIEHKY IPHUOOPETEHHOMY OIIBITY.

CoBMecTHAs AeATEIBbHOCTD:

NOHUMAaTh U HCIIOJIb30BATH MIPEUMYIECTBA KOMAHIHON M WHIWBUAYaIbHOU
paboThl MpHU pEeuIeHUH YYEeOHBIX 3aJ]ady, M[PUHUMATh LEJdb COBMECTHOMU
NEeATENbHOCTH, IJIAHUPOBATh OPraHM3ALMI0 COBMECTHOM pabOThI, pacmpeneisiTh
BUJBl padoOT, JOroBapuUBaThbCs, OOCYXAaTh MpPOIEcC U pe3ysabTaT padoThl,
0000111aTh MHEHHUS HECKOIBKHX JIIOEH;

y4acTBOBaTh B I'PyHHoBbIX (hopmax paboThl (0OCyx AeHHS, OOMEH MHEHUH,
«MO3TOBbI€ IITYPMbD» M HHBIE), BBIIIOJHITH CBOK YacTh pabOThl U
KOOPJIMHUPOBATh CBOM JACHCTBUSA C JIPYTMMH YIEHAMU KOMAaHbl, OLICHHBATh
Ka4yecTBO CBOETO BKJIaJa B OOLIMH MPOAYKT MO KPUTEPUAM, CHOPMYIUPOBAHHBIM
YYaCTHHUKaMU B3aUMOJICUCTBHUS.

HNPEIMETHBIE PE3YJIbTATDI

K xonny 10 kiaacca 00yyaromuiics HayqYuTC:

e CBOOOJHO ONEPHUPOBATH OCHOBHBIMU IOHSATHUSIMH CTEPEOMETPUH TIPH
pEIICHNH 33]1a4 U TIPOBEJICHIH MaTeMaTHIECKUX PAacCyKICHUH;

e TPUMEHSTh AKCUOMBI CTEPEOMETPUHU U CIICIICTBUSI U3 HUX IMPH PEIICHUU
TCOMETPUUYECKUX 33]1a4;

e KJIACCH(HUIIMPOBATh B3aUMHOE PACIOJIOKCHHUE TMPSMBIX B MPOCTPAHCTBE,
TUTOCKOCTEH B MPOCTPAHCTBE, MPSMBIX H IJIOCKOCTEH B IPOCTPAHCTBE;

e CBOOOJHO OMNEpPUPOBATH TMOHSATUSMHU, CBSI3aHHBIMH C  yIJlamMH B
MPOCTPAHCTBE: MEXIY MPSMBIMH B TPOCTPAHCTBE, MEXKIYy NTPIMOA U
TUTOCKOCTBIO;

e CBOOOJHO OMEPUPOBATH MOHATUSIMHU, CBI3aHHBIMU C MHOTOTpaHHUKAMH;



e CBOOOJHO pacro3HaBaTh OCHOBHBIE BHJIBI MHOTOTPAHHHUKOB (TIpH3Ma,
nvpamuza, NpsAMOyTOIbHBINA Mapauieaenunes, Kyo);

e KIacCMPUIMPOBATH  MHOTOTPAaHHUKH, BBIOMpas  OCHOBaHHUS  JJiA
KJaccuukanuu;

e CBOOOAHO oOmepUpoBaTb IMOHATUSMHU, CBS3aHHBIMU C  CEUCHHEM
MHOTOTPaHHUKOB TJIOCKOCTHIO;

e BBHITIONHSATH napajuieNbHOe, IIEHTPAITHLHOE " OpPTOTOHATBLHOE
MPOEKTUPOBaHKUE (DUTYp HA IMIIOCKOCTH, BBITIOJHITH W300pakeHus: puryp
HAa IJIOCKOCTH;

e CTPOWTH CEYCHHS MHOTOTPAHHHUKOB Pa3JIMYHBIMU METOJAMH, BBIOJIHATH
(BBIHOCHBIE) TIOCKHE YEPTEXHU U3 PUCYHKOB MPOCTHIX 00BEMHBIX (UTYp:
BUJI CBEPXY, COOKY, CHU3Y;

e BBIUUCIATH IUJIOMIAAXM  TMOBEPXHOCTEH  MHOTOTPAHHUKOB  (IIpHU3Ma,
MUpPaMKJIa), TEOMETPUUYECKHUX TEJ C TPUMEHEHHEM (HOPMYIT;

e CBOOOJHO ONEPUPOBATH MOHATUSIMH: CUMMETPHUSI B MPOCTPAHCTBE, LIEHTP,
OCb M IUIOCKOCTh CHMMETPHH, LIEHTP, OCb M IUIOCKOCTb CHUMMETPUU
burypsr;

e CBOOOJHO OMEPUPOBATH TMOHSATHUSIMH, COOTBETCTBYIOIIMMH BEKTOpaM H
KOOpJIMHATaM B IIPOCTPAHCTBE;

e BBINIOJHSATH JACUCTBUS HAJl BEKTOPAMH;

e pemaTrh 3aJaud Ha JIOKA3aTeIbCTBO MAaTEMAaTHYECKUX OTHOIICHUH U
HaXOXKJIECHUE TCOMETPUUYECKUX BEJIUYMH, TPHUMCHSS W3BECTHBIC METO/IbI
MpU PEIICHNH MAaTeMAaTHYECKHUX 3aJ]1a4 MOBBIIIIEHHOTO U BBICOKOTO YPOBHS
CJI0’KHOCTH;

e TMPHUMEHATh MPOCTEHIINE TMPOTpaMMHBIE CpPEIACTBA U  DIIEKTPOHHO-
KOMMYHHKAITMOHHBIE CUCTEMBI IIPH PEIICHUN CTEPEOMETPUUIECKUX 3a/1a4;

e WU3BJEKaTh, MNPEOOpPA30BBIBATH M WHTEPHPETUPOBATH HUH(MOpPMAIUIO O
IPOCTPAHCTBEHHBIX T'€OMETPUUYECKUX (PHUTypax, TMpEeACTaBICHHYIO Ha
yepTekax M pUCyHKAX;

e TMPUMEHSATh TOJyYEHHbIE 3HAHUS Ha [PaAKTUKE: CpaBHUBATh U
aHAIM3UPOBATh PEAJIbHBIC CUTYAllMH, MPUMEHSITh U3YYCHHbIC MOHSTHUS B
mpolecce TIOMCKAa pEIIeHHs MaTeMaTH4ecKH  chopMynrpoBaHHON
npoOJieMbl, MOJETUPOBATh pEalbHBIE CHUTYaIlMH Ha SI3bIKE TECOMETPHH,
UCCJIEI0BATh MOCTPOCHHBIE MOJIEIN C HCIOJIb30BAHUEM T'€OMETPUUYECKUX
MOHSATUN U TEOpeM, ammapara ajreOpbl, peniarh MPaKTUYECKHUe 3aadd,
CBSI3aHHBIE C HAXOXKICHUEM T'€OMETPUUECKUX BEINYHH;

e UWMETh NPEJCTaBICHHUS 00 OCHOBHBIX JTalax pPa3BUTHS TEOMETPUHU Kak
COCTaBHOM yacTu GyHAaMEHTa pa3BUTHUS TEXHOJIOTUH.

K xoniy 11 kiaacca o0yvaromuics HayIuTCs:



CBOOOJHO OINEPUPOBATh TMOHATUSMH, CBSI3aHHBIMU C IUIUHAPUYECKOM,
KOHUYECKOW U c(epuyecKord MOBEPXHOCTAMH, OOBSICHATH CIOCOOBI
MOJIyYEeHUS;

OTIepUPOBAThH MOHATUSIMH, CBSI3aHHBIMH C TEJIAMH BpPALEHUS: IIMIIUHIIPOM,
KOHYCOM, cpepoii U Iapom;

pacno3HaBaTh Tena BpauleHus (UWIMHAP, KOHYC, cdepa W 1wap) u
OOBSCHATH CIIOCOOBI OJIYYEHHSI TEJT BPAIICHHUS;

KJIaCCU(UIMPOBATh B3aUMHOE PACIoOJIoKeHUE ChepPhI U MIOCKOCTH;
BBIYHCIIATh BEJIMYMHBI HJIEMEHTOB MHOTOTPAHHUKOB U TEN BpaIlCHHS,
O0OBEMBI U TUIONIAM MOBEPXHOCTEH MHOTOTPAaHHUKOB M TEJ BpallCHHS,
r€OMETPUYECKUX TeJl C TPUMEHEHUEM (HOPMYJT;

CBOOO/IHO ONEPUPOBATh MOHATUSAMHU, CBA3AHHBIMU C KOMOWHAIUMSMHU Tell
BpallleHWss U MHOTOIPAaHHUKOB: MHOTOTPaHHMK, BIHCAHHBIA B cdepy u
ONMCaHHBIA OKOJO cdepsbl, chepa, BOUCAHHAS B MHOTOT'PAHHUK HJIA TEJIO
BpalICHUS;

BBIUMCIISATH COOTHOLICHUS MEX/y IUIOMIAJIIMU TOBEPXHOCTEN U 00bEMaMu
MMOJOOHBIX TET;

n3o0paxkaTb u3ydaemble (DUTYpPBI, BBITOJHATH (BBIHOCHBIC) TIJIOCKHE
YEepTEKU U3 PUCYHKOB MPOCTHIX OOBEMHBIX (UTYp: BHUJ CBEPXY, COOKY,
CHU3Y, CTPOUTH CEUECHHMS TEJl BPALLICHUS;

U3BJIEKaTh, WHTEPHPETUPOBATH U MPeoOpa3OBbIBATH HH(POPMALMIO O
MPOCTPAHCTBEHHBIX TE€OMETPUYECKUX (QUrypax, MpEeACTABICHHYIO Ha
yepTekax U pUCyHKaX;

cBOOO/IHO OIEPUPOBATH MOHATUEM BEKTOP B IPOCTPAHCTBE;

BBINIOJIHATH ONEpaIMK HaJl BEKTOPaMU;

3a/1aBaTh MJIOCKOCTh YPAaBHEHUEM B IEKaPTOBOM CUCTEME KOOPJIUHAT;
peraTh reoMeTpUUecKre 3a7a4i Ha BBIUHUCIECHUE YTIIOB MEXY MPSIMbIMU
U IUIOCKOCTSIMHM, BBIYMCIICHHE PACCTOSHUKA OT TOYKM J0 IUIOCKOCTH, B
L[€JIOM, Ha TPUMEHEHUE BEKTOPHO-KOOPANHATHOIO METOA MPU PEIICHHH;
CBOOOJHO ONEPUPOBATH TMOHATHSIMHU, CBSI3AHHBIMA C JIBDKEHHEM B
MPOCTPAHCTBE, 3HATH CBOWCTBA JIBI)KECHUI;

BBIMIOJHATh HM300paXeHHWsS MHOTOTPAaHHUKOB M TEN BpalleHUs Npu
napajyieIbHOM  IEPEHOCE, LEHTPAIbHOW CHMMETPUHU, 3€pKaJbHOU
CUMMETPHH, NPU MTOBOPOTE BOKPYT MPSIMOM, MpeoOpazoBanust moaoous;
CTPOUTH CEUYEHHUS MHOTOI'PAaHHUKOB W TEJ BPALLEHUS: CEYCHUs LMIMHApA
(mapaJienbHO U NEPIEHIUKYJISIPHO OCH), CEUCHHS KOHYca (MapajuiebHbIe
OCHOBAHMIO U MIPOXOJISAIIME YePe3 BEPILINHY ), CEUEHUS 11apa;
UCIIOJIb30BaTh METOJbl TOCTPOEHHUS] CEUEHUU: METOJ CIIE0B, METOJ
BHYTPEHHETO IPOEKTUPOBAHHUSI, METOJ IEPEHOCA CEKYIIEH INTOCKOCTH;



JIOKa3bIBaTh T€OMETPUUYECKUE YTBEPKICHUS;

NPUMEHATh TeOMETpUUECKHE (DAaKThl JUJISl PEIICHHS] CTEPEOMETPUUYECKUX
3a1a4, TPEANOJIAralolMX HECKOJIBKO IIAaroB pEIICHUS, €CIH YCIOBUS
MPUMEHEHUS 3a/IaHbl B IBHOW U HESIBHOM (opMme;

pemarb 3aJadd Ha JOKa3aTelIbCTBO MaTEMaTUYECKUX OTHOIICHHA U
Hax0KJICHUE TEOMETPUUECKUX BEIINYNH;

MIPUMEHSATH MPOrPAMMHBIE CPEACTBA M AJIEKTPOHHO-KOMMYHHKALIMOHHBIE
CUCTEMBI [IpU PELICHUU CTEPEOMETPUYECKUX 3a/1ay;

NPUMEHATh  NOJIyYEHHBbIE  3HAHMWSA Ha  NIPAKTUKE:  CpPaBHUBATH,
aHAJM3UPOBATh U OLICHUBATH PEAIbHBIE CUTYALlUH, IPUMEHATh U3YUYEHHbIE
MOHATHS, TEOPEMbI, CBOWCTBA B IMpOLECCE I[OUCKA  PEIICHUs
MaTeMaTHYecKd  CPOpPMYJIUMPOBAHHOM  HpoOJIEMBl,  MOJEIHNPOBATH
peajpHbIE CUTYallMM Ha S3BIKE I'€OMETPHUM, HCCIEI0BATh IOCTPOCHHBIE
MOJENN C HCIOJIb30BAHUEM TE€OMETPUYECKUX TIOHATHA UM TEOPEM,
anmapara ajireOpbl, pemaTh MPAKTUYECKUE 3a/]aud, CBS3aHHbBIE C
HaxXO0XXJICHUEM F€OMETPUYECKUX BEJIMYHH;

UMETh TPEJCTaBICHUS 00 OCHOBHBIX 3Talax pPa3BUTHS T'€OMETPUHU Kak
COCTaBHOM yacTu QyHAaMEHTa pa3BUTHUS TEXHOIOTUH.



TEMATHYECKOE IINTAHUPOBAHHUE
10 KVIACC

Koan4yecTBO 4acoB

Ne HaunmeHoBaHMe pa3/ie/ioB U TeM DJIeKTpPOHHbIe (LM (ppPOBbIE)
KoHnTpoabHbIe
n/n NporpamMMel Bcero o0pa3oBaTe/bHbIE PeCypPChI
padoThI
bubmmorexa [JOK
1 B 2 1
BC/ICHHE B CTCPCOMCTPHIO 3 https://m.edsoo.ru/1¢209e37
) B3aumHoe pacrionoxeHue npsiMbIX B 6 1 bubanorexa [JOK
[IPOCTPAHCTBE https://m.edsoo.ru/1¢209¢37
3 [TapauienbHOCTD IPSIMBIX U IUIOCKOCTEH B 2 bubnunorexa [IOK
IIPOCTPAHCTBE https://m.edsoo.ru/1¢209¢37
4 [lepnieHAUKYIAPHOCTD NPSAMBIX U )5 bu6muoteka [IOK
IJIOCKOCTEMN B IMIPOCTPAHCTBE https://m.edsoo.ru/1¢209¢37
5 VYTIIbl U pacCTOSHUS 16 1 bubmmorexa [OK
https://m.edsoo.ru/1¢209e37
6 MHororpaHHuku 7 1 buommorexa LOK
https://m.edsoo.ru/1¢209e37
bu6nunoreka [JOK
7 B 12
SHTOPSL B HPOCTPAFCTEe https://m.edsoo.ru/1¢209e37
2 IToBTOpenue, 0000LIIEHNE U CUCTEMATU3ALIHS 5 5
3HAHHU
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 6




11 KJIACC

KoauuyecTBO 4acoB
HaumeHoBaHue pa3iesioB U TeM daekTpoHHbIe (LM (poBbHIE)
Ne ni/m KouTpoibHbIe
NMPOrpamMMbl Beero o0pa3oBaTesibHbIE PeCypPChI
padoThI
bu6nmmoreka [IOK
15 1
! AHQIITHHCCKAs rEOMETpHA https://m.edsoo.ru/1¢209e37
) [ToBTOpEeHME, 0000IIEHNE 1 15 1 bu6nmoreka [JOK
cUCTeEMaTH3alus 3HaHUU https://m.edsoo.ru/1¢209¢e37
bu6nmmoreka [IOK
é 1 1
3 OObEM MHOTOrpanHiKa 7 https://m.edsoo.ru/1¢209e37
bu6mmorexa [IOK
4 T 24 1
©J1a BpatieHis https://m.edsoo.ru/1¢209¢37
5 [Tnomaau moBEpXHOCTH U 00BEMBI 9 1 bubmuoreka [JOK
KPYIJIBIX TEJ https://m.edsoo.ru/1¢209e37
bu6mmorexa [IOK
5 1
6 JBixenus https://m.edsoo.ru/1¢209e37
. [ToBTOpeHue, 0600IIEHNE U 17 )
cucTeMaTH3aIus 3HaHui
OBIIEE KOJIMYECTBO YACOB I1O ITPOT'PAMME 102 8







HNOYPOYHOE IIVTIAHUPOBAHHUE

10 KJIACC
KoanuectBo yacos JJIeKTPOHHbIE
undposbie
Ne ni/m Tema ypoka KonTpoabHbie p
Bcero oOpa3oBaTe/ibHbIE
padoTsI
pecypchbl

OcHOBHbIE TpaBUIIa N300paKEHMSI HA
PHUCYHKE IJIOCKOCTH, ITapaJljIeIbHbIX
HpSIMBIX (OTPE3KOB), CEPEIUHBI OTPE3KA

[ToHsTHS CTEpEOMETPUH: TOUKA, IPpsiMasi,
MJI0CKOCTh, MPOCTPaHCTBO. OCHOBHBIE
npaBuiia U300paKeHHs HA PUCYHKE
TUTOCKOCTH, MapaJuICIbHBIX MPSMBIX
(OTpE3KOB), cepeuHBI OTPE3Ka

[ToHsATHS: IepeceKaroIuecs MIOCKOCTH,
HIepEeCeKaIOIINECs MPSIMasi U TNIOCKOCTh;
HOJIYIPOCTPAHCTBO

[TonsaTHA: nEepecekaromuecs MmI0CKOCTH,
nepeceKaroyecs npsmas 1 MiIoCKoCTh;
HOJIyTIPOCTPAHCTBO

MHororpaHHUKH, H300pakeHue
HPOCTEUIINX MPOCTPAHCTBEHHBIX QUTYP,
HECYIIECTBYIOIUX 00BEKTOB

MHororpaHHUKH, U300pa>keHue
MPOCTEHIINX MPOCTPAHCTBEHHBIX PUTYD,
HECYIIECTBYIOIINX 00OBEKTOB

AKCHOMBI CTEPEOMETPUHU U TIEPBHIE




CICACTBUA U3 HUX

Axcuomel CTCPCOMCTPHUU U IICPBLIC
CICACTBU U3 HUX

AKCHOMBI CTEPEOMETPHUH U TIEPBHIE
cienctBus u3 HuX. CriocoObl 3a1aHUs
MPSAMBIX U ITIOCKOCTEH B TPOCTPAHCTBE.
O0603HaueHus MPSMBIX U ITIOCKOCTEH

10

N3obpakenue ceyeHnit mupaMuIsl, Kyoa u
[IPU3MBI, KOTOPBIE IIPOXOIAT Yepe3 UX
pEbpa. M3o0pakeHne nepecedyeHus
HOJTYYEHHBIX IJIOCKOCTeH. PackpamBanue
IIOCTPOEHHBIX CEYCHUH Pa3HbIMU IBETAMHU

11

N3o00pakeHne ceueHuii mipaMuibl, Kyoa u
IIPU3MBI, KOTOPBIE ITPOXOIAT Yepe3 UX
pé€6pa. M300paxkeHne nepeceuecHus
MOJYYCHHBIX TUIOCKOCTEH. PackpaiiiBanue
MOCTPOCHHBIX CCUCHHI Pa3HBIMH IBETAMH

12

N3o06paxkenue ceueHuit mupaMusl, Kyda u
MIPU3MBI, KOTOPBIE TPOXOJIAT Yepe3 ux
pé6pa. M3o00pakeHne nepeceyeHust
MOJTYYEHHBIX IJIOCKOCTEH. PackpammBanue
MOCTPOEHHBIX CEYEHUN Pa3HbIMU I[BETAMHU

13

N3obpakenue ceueHnit mupaMuasl, Kyoa u
[IPU3MBI, KOTOPBIE IIPOXOIAT Yepe3 UX
pEbpa. M3o0pakeHne nepeceyeHus
MOJTYYEHHBIX IJIOCKOCTEH. PackpammBanue
MOCTPOCHHBIX ceueHun Pa3HBIMU LIBETAaMU

14

Merton ciie0B I TOCTPOSHUS CEUSHUN




15

MerTon cienoB sl TOCTPOSHUS CEUSHUH.
CBolicTBa EPECECUCHUMN MPSIMBIX U
IJIOCKOCTEN

16

Merton cneaoB sl TOCTPOCHUST CEUCHUM.
CaoiicTBa nepeceyeHui MpsMbIX 1
IIOCKOCTEH

17

[TocTpoenue ceuenuii B nmupamuie, Kyoe mo
TpéM TOUKaM Ha p&opax. Co3nanue
BBIHOCHBIX YEPTEXKEHN U 3allUCh 11ar0B
IIOCTPOCHHUS

18

[TocTpoeHue cedenuit B mupamue, Kyoe mo
TpéM Toukam Ha péOpax. Co3gaHue
BBIHOCHBIX qepTencefI U 3aIIMCh 111aroB
MOCTPOCHHUS

19

[TocTpoenwne ceueHmii B nmupamue, Kyoe mo
TpéM ToUKaM Ha p&opax. Co3nanue
BBIHOCHBIX YEPTEIKEH U 3aIIUCh 11aroB
MIOCTPOEHUS

20

[TocTpoeHue cedenuit B mupamuze, Kyoe 1mo
TpéM Toukam Ha péOpax. Co3gaHue
BBIHOCHBIX T-IE':I)TG’:)KGI\/JI U 3aII1MCh 111aroB
MOCTPOCHHUS

21

[ToBTOpenue nnanumeTpun: Teopema o
MPOMOPIMOHANFHBIX OTpe3kax. [logodue
TPEYTrOJIbHUKOB

22

[ToBTOpenue nnanumerpuu: Teopema
Meunemnasa. PacueTsl B ceueHUIX Ha
BBIHOCHBIX UepTexax. Mctopus pa3Butus




IJIAaHUMETPHUU U CTCPECOMETPUN

23

KonTtponsHas pabota "AKcHOMBI
crepeomeTpun. CeueHus"

24

B3anmHOe pacnosioxKeHue IpsIMbIX B
npoctpancTBe. CKpenBaonecs npsiMble.
[Ipu3HaKy CKpENIMBAOIMINXCS TPSAMBIX.
[TapasutenbHbIE IPSIMBIE B IPOCTPAHCTBE

25

TeopeMa 0 CyIIECTBOBAHUY U
€JMHCTBEHHOCTH IIPSIMOM NapajIeIbHON
JIAHHOM IIPSIMOM, MIPOXOAALIEH Yepe3 TOUKY
IIPOCTPAHCTBA U HE JIeXKAIlel Ha JTaHHOU
npsMoii. Jlemma o nepeceyeHun
NapaJUICIIbHBIX MPSAMBIX INIOCKOCTHIO

26

[TapamrensHOCTB Tpex npsMbIX. Teopema o
TPEX MapajulesIbHbIX NpAMBIX. Teopema o
CKPEIUBAIOIINUXCS PAMBIX

27

[TapaiutennbHOE POEKTUPOBAHKUE.
OCHOBHbIE CBOICTBA apaJIEILHOTO
npoekTupoBanus. M3o0paxkeHue pazHbIX
¢buryp B napauienbHON IPOEKUUU

28

[lenTpanbHasi MpoeKIusi. Yo ¢
COHAIPaBJICHHBIMA CTOPOHAMH. YTOJI
MEXAY IPAMBIMA

29

3aaun Ha TOKA3aTEIBCTBO U
HUCCICAOBAHUC, CBA3aHHBIC C
pPacToIOKEHUEM MPSMBIX B TPOCTPAHCTBE

30

ITonsTus: napajiiieJibHOCTb HpﬂMOfI u
IIJIOCKOCTH B IIPOCTPAHCTBC. HpI/ISHaK




napayiebHOCTH MPSIMON U TUIOCKOCTH.
CBolicTBa napajuieIbHOCTH IPSIMOU U
IJIOCKOCTH

31

['eomeTpruecKkue 3ajauy Ha BHIYUCIIEHUE U
JI0Ka3aTeIbCTBO, CBA3AHHBIE C
NapajuIeIbHOCTBIO MPSMBIX U IUNIOCKOCTEH B
IIPOCTPAHCTBE

32

[TocTpoenue ceuenust, MPOXOASIIETO Yepe3
JTAHHYIO MPSIMYIO Ha YepTeke U
napajjieIbHOro Ipyrou npsmoil. Pacuér
OTHOIIEHUI

33

[MapannenbHas MPOEKIHUs, TPUMEHEHUE IS
MOCTPOCHHS CEYeHUH KyOa u
napauienenuneaa. CpoiicTea
napaiesienune1a 1 mpu3Mbl

34

HapaHJ'ICJIBHLIC TIJIOCKOCTH. HpI/I3HaKI/I
NnapajiieJIbHOCTH ABYX IIOCKOCTEH

35

TeopeMa 0 napasiesbHOCTH U
€IMHCTBEHHOCTH TUIOCKOCTH, TPOXOSAIIEH
yepes TOUKY, He MPUHAJICKAILY IO JTaHHON
MJIOCKOCTH U CJICJICTBUS U3 HEE

36

CaolicTBa napajuieNbHbIX MIOCKOCTEH: O
NapajuIeIbHOCTH MPSIMBIX MIEPECEUECHUS IIPU
IIEPECEUEHUH JIBYX MapalIeIbHbIX
IIJIOCKOCTEN TpEThen

37

CpoiicTBa mapaienbHbIX MIOCKOCTEN: 00
OTpe3Kax MapajuIeIbHBIX MPSMBIX,
3aKIIIOUYEHHBIX MEX]y MapaljIeIbHBIMU




IJIOCKOCTAMU; O IICPECCUCHUU HpHMOfI C
JABYMs ITApaJUICIIbHBIMU IIJIIOCKOCTAMU

[ToBTOopenue: Teopema Iludaropa Ha

38
IUIOCKOCTH

39 IToBTOpEHME: TPUTOHOMETPHUS
MPSIMOYTOJIBHOTO TPEYTOJIbHUKA

40 CaoiicTBa Ky0a U IPSIMOYTOJIBHOTO
napajuienenuneaa

A1 Beruucnenue JyiMH 0Tpe3KOB B KyOe u
IIPSIMOYTOJIBHOM IapajulelIeuIe1e
[IeprieHIUKYIAPHOCTH NPSMOU U

42 m10ckocTy. [Ipu3Hak nepnesauKysipHOCTH
IPSIMOM U TNIOCKOCTH
[leprieHAUKYIAPHOCTD NPSMOU U

43 10cKoCTH. [Ipu3Hak nepnesIuKyIsipHOCTH
IPSIMOY U TUIOCKOCTH
Teopema o cymecTBOBaHUM U

44 €IMHCTBEHHOCTH MPSIMOM, TPOXOISAIIEH
yepe3 TOUKY NPOCTPAHCTBA U
NEPIEHIUKYIJISIPHON K IIIOCKOCTU

45 [InockocTy ¥ NepNeHAUKYISIPHBIE UM
IIPsIMbIE B MHOTOTPaHHHUKaX

46 [InockocTy ¥ NepnEeHAUKYISAPHBIE UM
IpsIMbIE B MHOTOTPaHHHUKaX

47 [Iepniennukynsp u HakiaoHHas. [loctpoenue
NEPIECHIUKYIIAPA U3 TOYKU Ha NPSAMYIO

48 [lepnennukynsap n HakiaoHHas. [Toctpoenune




HEepIEeHINKYIIIpa U3 TOUYKU Ha MIPSIMYIO

Teopema o Tpéx nepneHAuKyIsapax (mpsamas

49
u oOpaTHas)

50 Teopema o Tpéx nepneHANKYIIsIpax (mpsmas
u oOpaTHas)

51 VYron Mex1y CKpeIUBatOIUMUCS
MPSIMBIMHU

5) [Touck nepneHauKyIIpHBIX IPSIMBIX C
MTOMOILBIO NEPIEHIUKYJIIPHBIX IJIOCKOCTEHN

53 OpTOroHaJIbHOE MPOECKTUPOBAHKE
[TocTpoenue ceuenuii Kyba, IpU3MBI,

54 MPaBWJIBHOW MUPaMUJIbI C TOMOIIBIO
OPTOTOHAJILHON NPOEKINU
[locTpoenue ceuenuii kyba, Mpu3Msl,

55 MIPAaBWJIBHOW MUPaMUJIBI C TOMOIIBIO
OpPTOTOHAJILHOM MPOEKINHU
CummeTpusi B IpOCTPAaHCTBE OTHOCUTEIBHO

56 mI0ckocTh. [1ockocTn cuMmeTpuii B
MHOTOIPaHHUKAaX

57 [Ipr3HaKk nepneHIuKyISIPHOCTH IPSIMON U
MJIOCKOCTH KakK CIIEJCTBUE CUMMETPUU

58 [IpaBunbpHBIE MHOTOTPAHHUKH. Pacuér
pacCTOSIHUN OT TOYKHU JI0 TUIOCKOCTH

59 IIpaBuibHBIE MHOTOTpaHHUKU. Pacyér
pacCTOSIHUN OT TOYKHU JI0 TNIOCKOCTH

60 CrniocoObl OnyCTUTh HEPIEHANKY ISP

CUMMCTpPUs, CABUT TOYKHU I10 HapannenLHoﬁ




IPSMON

61

CnBur no HenapasuleaIbHON IPSIMOH,
MU3MEHEHHUE PACCTOSIHUM

62

KonTtponsnas padota "B3zaumnoe
pAacIoIoKEHUE MPSIMBIX U IIIOCKOCTEN B
npocTpaHcTBe"

63

[ToBTOpEeHME: yroia MEeKAy NpsIMbIMU Ha
IUIOCKOCTH, TPUTOHOMETPUSI B
IIPOM3BOJIBHOM TPEYTOJIbHUKE, TEOPEMA
KOCHHYCOB

64

[IoBTOpEHME: yroa MexIy
CKPEILIMBAIOIMIMMUCS IPSIMBIMH B
IIPOCTPAHCTBE

65

FCOMeTpI/I‘{eCKI/IC MCTOABbI BBIYUCICHUA
yria MEXAy NpAMbIMU B MHOI'OI'paHHUKAX

66

JByrpannbiii yroji. CBONCTBO JTUHEHHBIX
YTJIOB ABYTPAHHOTO yTiia

67

[Tepnenaukynsipubie maockocT. CBOKCTBA
B3aUMHO MEPIIEHIUKYJIPHBIX IITIOCKOCTEN

68

[Ipu3Hak nepneHAuKyJISIPHOCTH
IJIOCKOCTEM; TeOpeMa O MPSAMOU
[epeceyeHys ABYyX IIIOCKOCTEH
NEPIEHAUKYIISPHBIX TPEThEU MIIIOCKOCTH

69

[TpssMoyroabHBIN Mapasuienenunen; Kyo;
U3MEPEHUs, CBOMCTBA NPSAMOYTOJIBHOTO
napaiesenumnena

70

Teopema o AuaroHanu NpSMOYrOJIbHOTO
napajulesienuIe1a u cIeACTBUE U3 HeE




71

CrepeomeTpHyecKUe U NPUKIIaIHbIC
3aJjauu, CBA3aHHbIE CO B3aUMHBIM
PacoioKeHUEM IPSAMBIX U TNIOCKOCTH

72

[ToBTOpEHME: CKpeLUBaIOLIUECs MPsMBbIE,
napajuieIbHbIC TNIOCKOCTH B CTaHAAPTHBIX
MHOTOIpaHHUKAX

73

[Tapa nmapanenbHbIX II0CKOCTEN HA
CKPEILIUBAIOMINXCS NMPAMBIX, PACCTOSTHUE
MEXIYy CKPEIIUBAIOUIUMUCS MPSIMBIMU B
MPOCTBIX CUTYAIUSIX

74

PaccrostHre OT TOYKH JI0 MIIOCKOCTH,
paccTosiHue OT MPSMOM JI0 TUIOCKOCTH

75

Brrunciienne pacCTOsSHUN MEXIY
CKPEIIMBAIOIIUMHUCS MPSIMBIMU C TTOMOIIBIO
NEPHEHIUKYIISIPHON IIJIOCKOCTH

76

TpéxrpaHHslil yroi, HEpaBEeHCTBA JJIs
TpexrpaHHbIX yrioB. Teopema Iludaropa,
TEOPEMBbI KOCUHYCOB U CUHYCOB JJIs
TPEXTPAHHOTO yIJIa

77

DOneMeHTHI chepruuecKoi TeOMEeTpUH:
reoJIe3nYecKre JIMHUU Ha 3emiie

78

KonTtponbHas padota "Yribl u
pacctosiHus"

79

CucremaTu3zainus 3HaHUN "MHOTrOTpaHHUK
U €ro AJIeMEHTHI"

80

IInpamua. Buns! nupamua. [IpaBuibHas
nupamuza

81

[Ipusma. IIpsamas u HaKJIOHHAs IPU3MBI.




[TpaBunbHas npusMa

[Ipsimoit napajutenenunes, NpsAMOyTrOabHbIN

82 1
napajuienienune, Kyo

23 Brimykisle MHOrorpanHuku. Teopema |
Ditnepa
Brinykibie MHOTOrpaHHUKH. Teopema

84 Oiinepa. [IpaBuiibHbIE U OTYNPaBUIbHBIE 1
MHOTOT'PaHHUKH

85 KonTtponbHas pabota "MHuororpanHuku" 1

26 [TonsiTue BeKTOpa Ha IVIOCKOCTH U B I
IPOCTPAHCTBE

87 CyMMa BEKTOpOB 1

88 Pa3zHocTh BEKTOPOB 1

89 [IpaBwio napannenenunena 1

90 YMHOXKEHHE BEKTOpa Ha YUCJIIO 1

o1 Paznoxxenue BekTopa mno 6asucy Tpéx 1
BEKTOPOB, HE JIeXKAIIUX B OAHON TNIOCKOCTH

92 CxansgpHoe Npou3BeICHUE 1

93 Brraucnenue yriia Mexy BEKTopaMu B 1
MIPOCTPAHCTBE

94 [Ipocreiiue 3aa4u ¢ BEKTOpaMu 1

95 IIpocreiilne 3a1a4u ¢ BEKTOpAMHU 1

96 [Tpocreimue 3a1auu ¢ BEKTOPAMHU 1

97 IIpocreiilne 3a1a4u ¢ BEKTOpaMHU 1

98 O06o0011eHre U cUCTeMaTU3alus 3SHAaHUN 1

99 O06001eHre U cucTeMaTu3anus 3HaHUN 1




100 HToroBast KOHTpoNbHAs paboTa 1

101 Wrorosas kKoHTpOJbHAs paboTa 1

102 0O000111eHNUE U cCUCTEMATU3ALMS 3HAHUN 1

OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102




11 KJIACC

KosmnuecTBo yacos JJIeKTPOHHBIE
uugposbie
No i/ Tema ypoka KO]—[TpOJ‘[[)H],[e
Bcero o0pa3oBaTesibHbIE
padoTbI
pecypcsl

| IToBTOpenue TeMsl "KoopAanHATHI BEKTOpa |

Ha TUIOCKOCTH U B IIPOCTpaHCcTBE"
) IToBTOpenue temsl "CkaiisipHOE )

IIPOU3BEICHNE BEKTOPOB"
3 IToBTOpeHue TeMsl ""Brruncienue yria |

MEXly BEKTOpaMHU B IIPOCTpaHCTBE"
4 [ToBTOpEeHME TeMbl "Y paBHEHHE MIPSIMOH, 1

MPOXOJIAIICH Yepe3 ABE TOUKH"
5 VYpaBHEHME ITIOCKOCTH, HOPMAJIb, |

ypaBHEHHE IJIOCKOCTH B OTPE3Kax
6 YpaBHEHME INIOCKOCTH, HOPMAJIb, 1

ypaBHEHHE IJIOCKOCTH B OTPE3KaX
7 BekropHoe npousseneHne 1
g JIuHeitHble HEpaBeHCTBA, JIMHEITHOE |

IIPOrpaMMHUpPOBAaHKE
9 JInHeliHbIE HEPABEHCTBA, IMHENHOE |

IPOrpaMMUpPOBAHKE
10 AHanuTHYeCKHUe METOJIbl pacuéra yria |

MEXy IPSIMbIMU B MHOI'OI'PaHHUKAX
1 AHaIMTUYECKHE METO/IbI pacuéra yria 1

MCXKAY IIOCKOCTSAMH B MHOTOI'pPaHHUKAX




dopmyina pacCTOSHUSI OT TOUYKH J10

12
IJIOCKOCTH B KOOpJMHATAX

13 HaxosxneHue paccTosTHUM OT TOYKH J10
TJIOCKOCTH B KyOe

14 Haxoxnenue paccTossHUM OT TOUKH 10
TJIOCKOCTH B TIPABWJIBHOW TTUPaMUIE

15 KonTponbHas pabota "Ananutnyeckas
reomeTpus”

16 CedeHunsi MHOTOTPaHHUKOB: CTaHAApTHHIE
MHOTOTpaHHUKH

17 CedeHnsi MHOTOTPAaHHUKOB: METO/T CJIE/IOB
CedeHnsi MHOTOTPaHHUKOB: CTaHAAPTHHIE

18 IUIOCKOCTH, NTEPECEUEHUs IPSIMBIX U
IUIOCKOCTEH

19 [lapamienbHble NPSIMbIE U TIJIOCKOCTH:
napasieNbHbIe CeYCHUS

20 [TapanenbHble NpsIMbIE U MJIOCKOCTH:
pacy€T OTHOIICHUI
[TapanienbHble NPSIMbIE U MIJIOCKOCTH:

21 YIJIbI MEXTY CKPEITUBAIOIIUMHUCS
PSIMBIMU
[TepnenauKkyasipHBIC IPSMBIE U

” TJIOCKOCTH: CTaHAapTHBIC Mapbl
NePHEHIUKYISPHBIX TUIOCKOCTEH U
MPSIMBIX, CHMMETPHH MHOTOTPAaHHUKOB

” [lepnenaukynasipHbie MPSMbIE U

IUIOCKOCTH: TeopeMa O Tpex




HepHeHINKYIIpax

24

[leprieHauKyIApHBIE IPSMBIE U
IUIOCKOCTH: BBIYMCIIEHUS JJIUH B
MHOT'OI'paHHHUKaX

25

[ToBTOpEHME: TIIONIA MHOTOYTOJIBHUKOB,
bopMyIIBI 715 TUTOMIACH, COOOpaKEeHUs
o 100wust

26

HOBTOpeHI/Iel rmjaomaayn MHOT'OYTOJIbHUKOB,
(bopMyIIBI IS TUTOIACH, COOOpaKEeHUS
og00ust

27

HOBTOpeHI/Ie: I1o1Iaaun MHOFO}’FOHBHHKOB,
(bopMYyJIBI IS TUTOINACH, COOOpaKESHUS
moxoous

28

[Tnomanay ce4eHnii MHOTOTPaHHUKOB:
TUTOIIAM TOBEPXHOCTEH, pa3pe3anus Ha
YaCTH, COOOPaKEHUS OO0

29

[Tmoniaay cevyeHnii MHOTOTPaHHHUKOB:
IJIOIIA I TTIOBEPXHOCTEH, pa3pe3anus Ha
4acTH, COOOpaKEHUS MOA00Hs

30

Konrponbnas padora "[loBropenue:
MHOTOTPaHHUKH, CEUEHUS
MHOTOT'PaHHUKOB"

31

O06BéM Tena. O6beM NPSMOYTOJILHOTO
napauiesenumnesa

32

3amgaun 00 yaABOeHHHU Ky0Oa, O KBapaType
Ky0a; O TPUCEKIMHU yTia

33

CrepeomeTpryecKHe 3a/1a4H, CBSI3aHHBIE C
00BEMOM MPSAMOYTOJILHOTO




napajiiejacnuicaa

HpI/IKHa,[[HBIC 3aJa4u, CBA3aHHBIC C

34 BBIYHCIICHHEM 00BEMA MPAMOYTOJIHBHOTO
napajuiesienunesaa

35 O0BEM TIpsAMOIT TIPU3MBI

36 CrepeoMeTprUYECKUE 3a/1a4H, CBA3aHHBIC C
BBIYMCIICHHEM 00bEMOB TIPSIMOK TIPU3MBI

37 [Ipuknagubie 3a1a4m, CBSI3aHHBIE C
00BbEMOM MPSMOUN TTPU3MBI
Brruncinenue 00bEMOB TEI ¢ HOMOILBIO

38 onpenenéHHoro uaTerpaina. Oobpém
HaKJIOHHOMW IIPU3MBbI
Brruncinenue 00bEMOB TEI ¢ HOMOIIBLIO

39 ornpenenéHHoro uaTerpaina. Oobém
MTUPAMHU/IBI

40 dopmyna 00béMa nupamuabl. OTHOLIEHUE
00bEMOB MUPaAMHU/T C OOLITUM yTIIOM

A1 dopmymna 00bEMa mupamuabl. OTHOIICHHE

'HEMOB ITHPAMU/I 1M YTIIOM

00BEMO a c 00 o

4 CrepeoMeTpuieCcKre 3a/1auH, CBI3aHHBIC C
00BbEMaMU HAKJIOHHOM MPU3MBbI

43 CrepeoMeTpuIeCKUE 3a/1auH, CBI3aHHBIC C
00bEMamMu TUPaMUJIbI
[Tpuknagueie 3agaun 1o Teme "O0BbEMBI

44 Ten", CBA3aHHBIE ¢ 00HLEMOM HAKIIOHHON

b

MPU3MBI

45 [Tpuxnanueie 3ana4un mo Teme "OO0bEMBI




Ten", CBA3aHHbBIE ¢ 00BEMOM MUPAMUIBI

[Tpumenenne 06bEMOB. Brruncienne

46 paccTosIHUA 0 IIOCKOCTH

47 Konrponsnas padora "O6béM
MHOTOTpaHHUKa"
Hunuuapuueckasi MOBEPXHOCTb,

48 00pasyronye MIIHHIPUICCKON
MMOBEPXHOCTHU

49 Humunaap. [Ipsamoit KpyroBoil HWIHHAP.
[Inomans MOBEPXHOCTH HUIMHAPA

50 Konnueckasi moBepXHOCTh, 00pa3yroime
KOHHUYECKOU noBepxHoctu. Konyc

51 CedeHne KOHyca IITOCKOCTBIO,
napauieIbHOM MIOCKOCTH OCHOBaHUS

5 Yceuénnsiii Konyc. M300pakeHre KOHyCOB
1 YCEUEHHBIX KOHYCOB

53 [Tnomanb 60KOBOM MOBEPXHOCTH U MOJIHOM
MTOBEPXHOCTH KOHYyCa

54 [Tnomanb 60KOBOM MOBEPXHOCTH U MOJIHOM
ITOBEPXHOCTH KOHYyCa
CrepeoMeTpuiecKue 3a/1a4u Ha

55 JI0Ka3aTeJIbCTBO U BHIYMCIICHHUE,
MOCTPOEHUEM CEUEHUH ITUINHAPA, KOHyCa
CrepeoMeTpuyecKkre 3a/1a4u Ha

56 JIOKA3aTeJIbCTBO M BEIYMCIICHHUE,
MOCTPOCHUEM CEUEHUN HUIMHAPA, KOHyCa

57 [Ipuknagneie 3a1a4n, CBI3aHHBIE C




HUWIMHAPOM

58

HpI/IKHa,[[HBIe 3aJa4u, CBA3aHHBIC C
MUJINHIPOM

59

Cdepa u map

60

[Tepeceuenue chepsl u mapa ¢
ockocTeio. Kacanue mapa u cdepsl
IUTOCKOCTHIO. By u m3o0paxenue mapa

61

[Tepeceuenue chepsl u mapa ¢
iockocThio. Kacanume mapa u cepbr
IUIOCKOCTHI0. Buj 1 n3o0paxenue mapa

62

VYpaBuenue chepsl. [Inomans chepsr u eé
yacTeu

63

CummeTtpust cdepsl 1 mapa

64

CrepeoMeTpuiecKre 3a/1auu Ha
JIOKA3aTeIbCTBO U BBIYUCIICHUE,
CBSI3aHHBIC CO CEPOIi U IaAPOM,
MOCTPOCHUEM UX CEUYCHUH IIIOCKOCTHIO

65

CrepeoMeTpHUECKHUE 3a/1a4d Ha
JI0Ka3aTeIbCTBO M BEIYUCIICHHE,
CBsi3aHHBIC CO cepoil u mapom,
MOCTPOCHUEM UX CEUCHUH MIIOCKOCTHIO

66

[MpuknaaHbie 3a1a4u, CBSI3aHHBIE CO
cdepoii u mapom

67

[ToBTOpEHME: OKPYKHOCTH HA TUIOCKOCTH,
BBIUMCJICHHSI B OKPY>KHOCTHU, CTAH/IaPTHHIE
nmonoous

68

Paznuunbie KOM6I/IHaLII/II/I TCJI BpallICHUSA U




MHOT'OT'paHHUKOB

69

3anaun no teme "Tena U MOBEPXHOCTH
BpaieHus"

70

3anaun no teme "Tena U MOBEPXHOCTH
BpaiieHus"

71

KontponbHas padota "Tena u
MOBEPXHOCTHU BpaleHus"

72

O0BEM unuHApa. Teopema 006 00BEME
IPSIMOTO IMIHHAPA

73

Brrauciienue 00bEMOB TeIT C TTOMOIIBIO
onpenenéHHoro uuterpana. OobpEM KoHyca

74

ITnomaay OOKOBOM M IOJIHOH
MOBEPXHOCTH KOHYyCa

75

CrepeoMeTpHUECKHE 3a/1a4H, CBA3aHHbIE C
BBIUMCIICHHEM 00bEMOB IIWIIMH/PA, KOHYCa

76

[Tpuxnanueie 3ana4un mo Teme "OO0bEMBI U
IJI0IIA M TOBEPXHOCTEN Ten"

77

O0BEéM mapa u mapoBOro CEKTOpA.
Teopema 06 06béme mapa. [Inomans
cdepsl. CTepeoMeTpruIecKre 3a1a4H,
CBSI3aHHBIC C BBIYUCICHUEM 00HEMOB
mapa, MapoBOro CETMEHTA U MAapOBOTr0
CeKTOpa

78

[Tpuxnanueie 3ana4n mo Teme "OObEMBI
Ten", CBA3aHHBIE C 00BEMOM I1apa U
momaasio chepbl. COOTHOIICHUS MEXKTY
IJIOIIA ISIMH TIOBEPXHOCTEH 1 00bEMaMu
MMOXOOHBIX TEI




79

[Tono6HbIE Tena B IPOCTPAHCTBE.
N3menenne o0bEMa mpu moo0uu.
CrepeoMeTpHYeCKHE 3a]1a4H, CBSI3aHHBIC C
BBIYHCJICHHEM 00BEMOB TEJI U ILJIOIIAAEH
MMOBEPXHOCTEU

80

KonTponbnas pabota "Ilnomaau
MOBEPXHOCTH ¥ 0OBEMBI KPYTIIBIX T

81

JBmxeHus npoctpancTBa. OTOOpaKeHHUS.
JiBmxeHus U paBeHCTBO Guryp. Oouime
CBOMCTBA IBMKCHUHN

82

Buapl nBukeHuUid: mapaiesbHbIA EPEHOC,
[EHTpaJIbHAsi CHMMETpPHS, 3epKaJIbHAS
CHMMETpHUS, TIOBOPOT BOKPYT MPSIMOI

83

[IpeobpazoBanus nmomoowus. [Ipsmas u
ctepa Ditnepa

84

I'eomeTprueckue 3a1a4y Ha IPUMEHEHHE
JBW)KCHUSA

85

KonTponbHas pabota "BekTopsl B
npocTpaHcTae”

86

Ob6o6matomee nosroperue 11 nmousTuii u
MeToJ10B Kypca reomerpun 10-11 knaccos,
CUCTEMAaTHU3aIUs 3HAHUN:
"[TapaieIbHOCTh MPSIMBIX U TUIOCKOCTEN B
npoctpaHncTee”

87

O6o6maromiee nosropeHue 11 nonsTuii u
MeToJ10B Kypca reometpun 10—-11 knaccos,
cucTeMaTHu3alys 3HaHui: "BekTopsl B
npocTtpaHcTse"




88

O6o6maromiee moBropeHue 11 moHsTHii 1
MeTOJI0B Kypca reomeTpun 10—11 kmaccos,
cucTeMaTu3anus 3HaHui: "BekTopsl B
npoctpaHncrae”

89

O6o6maromniee moBropeHue 11 moHsTHI 1
MeToJ10B Kypca reometpun 10—-11 knaccos,
cucTemMartu3aius 3HaHui: "O0beM
MHOTOTIpaHHUKa"

90

Ob6o6matomiee nopropenue 11 nonsTuit u
MeTOJI0B Kypca reomeTpun 10—11 kiaccos,
cucrteMaruzanus 3HaHuil: "O0beM
MHOrOrpaHHuka"

91

Ob6o6maromiee nosroperne 11 mousTuit u
MeToJ10B Kypca reometpun 10—-11 xnaccos,
cucremaru3anus 3Hanui: "Tlnonaau
HOBEPXHOCTU M 00BEMBI KPYTJIBIX TET"

92

O6o6maromiee moBTopeHue 11 nmoHsTHit 1
MeToA0B Kypca reometpun 10—11 xnaccos,
cucreMartusanus 3Hanui: "Ihiomann
MOBEPXHOCTU U O0BEMBI KPYTIIBIX TEN"

93

HToroBast KOHTpoOJIbHAs paboTa

94

Htorosast KOHTpoJibHAs paboTa

95

[ToBTOpeHme, 0600IIEHNE U
cCUCTeEMAaTHU3alUs 3HAaHUN

96

Uctopus pa3BUTHS CTEpEOMETPUN KaK
HayKH U €€ pOJib B PA3BUTUU COBPEMEHHBIX
VMH)XEHEPHBIX U KOMIIBIOTEPHBIX
TEXHOJOT Ui




97

Hcropust pa3BUTHS CTEPEOMETPUN KaK
HayKH U €€ poJib B pa3BUTUN COBPEMEHHBIX
WHXEHEPHBIX U KOMIIBIOTEPHBIX
TEXHOJOTHH

98

Uctopus pa3BUTHS CTEpEOMETPUN KaK
HayKH U €€ pOoJib B pa3BUTUU COBPEMEHHBIX
WH)XEHEPHBIX U KOMIIBIOTEPHBIX
TEXHOJOIui

99

Hcropus pasBUTHS CTEPEOMETPUN KaK
HayKH U €€ poJib B pa3BUTUN COBPEMEHHBIX
WHXEHEPHBIX U KOMIIBIOTEPHBIX
TEXHOJIOTHH

100

Ucropust pa3BUTHS CTEPEOMETPUN KaK
HAyKU U €€ POJib B PA3BUTHH COBPEMEHHBIX
MHXEHEPHBIX U KOMIBIOTEPHBIX
TEXHOJIOTHI

101

Hcropust pa3BUTHS CTEPEOMETPUN KaK
HayKH U €€ pOoJib B Pa3BUTUN COBPEMEHHBIX
WHXEHEPHBIX U KOMIIBIOTEPHBIX
TEXHOJIOTHH

102

Ucrtopust pa3BUTHS CTEPEOMETPUN KaK
HAyKHU U €€ POoJib B PA3BUTHH COBPEMEHHBIX
WHXEHEPHBIX U KOMIIBIOTEPHBIX
TEXHOJIOTHI

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

102







MPOBEPSIEMBIE TPEEOBAHUS K PE3YJBTATAM OCBOEHUS
OCHOBHO#M OBPA3OBATEJBbHOM ITPOT'PAMMBbBI

10 KJIACC
Kona .
IIpoBepsiemble mpeIMeTHbIE Pe3yIbTATHI OCBOEHHUSI OCHOBHOI
NpoBepsieMoOro .
00pa3oBaTeJIbHOI MPOrpaMMbI CpeIHEro 001ero 0Opa3oBaHusA
pe3yJbTara
7 ['eomeTtpus
7.1 OnepupoBath NOHATHIMU: TOUKA, MPsAMasi, TNIOCKOCTh
79 [IpuMeHSITh aKCHOMBI CTEPEOMETPUM M CICJACTBUS W3 HHUX IPH PEIICHUU
' reOMEeTPUUECKHX 3aa4
73 OnepupoBaThb TOHATUAMU: TAPAJUIETBHOCTh U MEPHEHAUKYISIPHOCTH
' IPSIMBIX M IIOCKOCTEN
74 KnaccudunupoBaTe B3aUMHOE paCIOJIOKEHUE MPSMBIX U IUIOCKOCTEH B
' HPOCTPAHCTBE
OnepupoBaTh MOHATHSIMH: JIBYI'PAaHHBIA yroJl, TPaHU JBYIPAHHOTO YTJIa,
7.5 pebpo ABYTpaHHOTO yriia, JIUHEWHBIA YroJ JBYTPAHHOTO YIJa, TpaaycHas
Mepa IBYTPaHHOTO yria
76 OnepupoBarh TMOHSATUSMHU: MHOTOTPAHHUK, BBIMYKIBIA W HEBBIMYKIIbIHA
' MHOTOTPaHHHK, JIEMEHTHI MHOTOTPAHHUKA, TPABUIIbHBII MHOTOTPAaHHUK
77 PacriozHaBaTh OCHOBHBIE BHJIBI MHOTOTPAHHHUKOB (MMHpamMyuaa, MpPU3MA,
’ NPSIMOYTOJIBHBIN Mapaienaenunes, Kyo)
KnaccuunupoBath ~ MHOTOTpaHHUKH,  BbIOMpass ~ OCHOBaHMS  JAJIs
7.8 kjaccuuKaluu (BIMYKIbIe U HEBBIMYKIIbIe MHOTOTPAHHUKH, MPABUIbHbBIE
MHOTOTPaHHHKH, MPSMbIC 1 HAKJIOHHBIC IPU3MBI, TTapaIICIICITATICIBI )
7.9 OnepupoBaTh MOHATHIMU: CEKYIIasi INIOCKOCTh, CEYeHUE MHOTOIPaHHUKOB
710 OOBSCHITh MPUHIUIBI TOCTPOCHUS CEUEHUN MHOTOTPAHHHUKOB, MCTIONb3YS
' METO/I CJIEIOB
Ctpouth ceyeHHs] MHOTOTPAaHHMKOB METOJOM  CJI€ZOB, BBIIOJHSATh
7.11 (BBIHOCHBIE) TJIOCKUE YEPTEKU U3 PUCYHKOB MPOCTBIX OOBEMHBIX (QUIYD:
BUJI CBEPXY, COOKY, CHH3Y
Pematp 3amaum Ha HAXOXKIECHUE TCOMETPHUYSCKHUX BEJIMYMH IO oOpasiam
WIM aNrOpuTMaM, MPUMEHsS W3BECTHBIC AHAJIUTHYECKUE METOJbI TPHU
7.12 pEIIeHWH CTaHJIAPTHBIX MaTEeMaTHYeCKUX 3a7ad Ha  BBIYHCIICHUE
pPacCTOSHMNA MEXIy ABYMsI TOYKAMH, OT TOYKH JI0 MPSIMOM, OT TOYKHUIO
TJIOCKOCTH, MEXKIY CKPEIIHBAOIIIMMHUCS ITPSIMBIMA
Pemath 3amaun Ha HaXOXKJIECHHUE TCOMETPHUYSCKHUX BEJIMYMH IO oOpasiam
7.13 WIH aNTOpPUTMaM, IPUMCHSS W3BECTHBIC AHAJIMTHYSCKHE METOJbI IPHU

pPCIICHNN CTAHAAPTHBIX MATCMATHYCCKUX 3a/lda4 Ha BbBIYUCIICHUC YIJIOB




MCKAY CKpPCIIMBAIOMIUMUCA IMPAMBIMU, MCIKIAY HpHMOP’I 1 IJIIOCKOCTBIO,
MCXKAY INIOCKOCTAMHU, IBYI'PDAHHBIX YI'JIOB

Boruncnsate 00bEMBI U MJIOMAAN TOBEPXHOCTEH MHOTOTPaHHUKOB (MpU3Ma,

7.14 nupamMua) ¢ NpUMEHEeHHeM (OpPMYJI, BBIUUCISATH COOTHOIICHHUS MEXITY
TUTOIAISIMH TTOBEPXHOCTEH, 00bEMaMu TOJOOHBIX MHOTOTPaHHUKOB
715 OnepupoBath MOHATHSMHU: CHMMETPHS B TPOCTPAHCTBE, IIEHTP, OChb H
' IUIOCKOCTh CHMMETPHUH, LEHTP, OCh U TUNIOCKOCTH CHMMETPUH (PUTYPBI
W3Bnekath, mnpeoOpa3oBBIBAaTh W HMHTEPIPETHPOBATH HHPOPMAIHIO O
7.16 NPOCTPAHCTBEHHBIX TE€OMETPUUYECKUX (Urypax, NpeACTaBICHHYIO Ha
yepTexax U pUCyHKax
[IpumensTe reomerpuyeckue (akThl Ui PEIICHHS CTEPEOMETPUYECKUX
7.17 3a/a4, MPENINOoJaralolluX HECKOJIbKO IIIaroB pEIICHHs, €CIU YCIOBHUS
IPUMEHEHHUS 3aJlaHbl B ABHOU opMme
718 [IpumensaTh mpocTeillive mnporpaMMmHBIE CpEACTBA U AJIEKTPOHHO-
' KOMMYHHKAIIHOHHBIE CHCTEMBI IIPH PEIICHIH CTEPEOMETPUIECKHX 3a/1a4
719 [IpuBoauTh mpUMepbl MaTEMaTHYECKHX 3aKOHOMEPHOCTEH B MpUpOJE U
' KHM3HH, PACIIO3HABATH MPOSIBIICHUE 3aKOHOB T€OMETPUH B HCKYCCTBE
[TpuMeHsTH MOTydeHHBIE 3HAHWS HA MPaKTUKE: aHAM3UPOBATh PEabHbBIC
CUTYyallMM ¥ MPUMEHATh U3YUYCHHBIC TIOHSATHS B MPOIECCE MOUCKA PEIICHUS
MaTeMaTH4ecKu c(HOpMYIHMPOBAHHON MPOOJIEMBI, MOJICIUPOBATh peajbHbIE
7.20 CUTyalldd Ha S3bIKE TEOMETPUHU, HCCIEAO0BATh MOCTPOCHHBIE MOJAEIU C
WCTIOJH30BAaHUEM TEOMETPUUYECKUX TOHSATHA W TEOpeM, amnmapaTa aireOpsl,
pemaTh ~ MpakTHYECKWEe  3aladyd,  CBS3aHHBIE C  HAXOXKICHHEM
TreOMETPUIECKUX BEITUUNH
11 KJIACC
Kon .
IIpoBepsiemble NpeAMeTHBIE Pe3yAbTATHI 0CBOCHHUSI OCHOBHOM
NMpOBEPsSIEMOr0 .
o0pa3oBaTe/IbHOI MPOrpaMMBbl cpeHero 001ero 00pa3oBaHus
pe3yabTarta
6 I'eomeTpus
OnepupoBaTh NOHATHUAMU: IWIMHIPUYECKAs MOBEPXHOCTb, OOpa3yroliue
6.1 ITMHAPUYECKON TMOBEPXHOCTH, IMIIMHIP, KOHUYECKas MOBEPXHOCTH,
o0pasyrolre KOHMUECKOW TOBEPXHOCTH, KOHYC, chepruueckasi HOBEPXHOCTh
6.2 Pacnio3naBatse Tena BpameHus (IWIMHAP, KOHYC, cdepa u map)
6.3 OOBACHATH CITOCOOBI MOTyYSHHST TEJ BPALICHHS
6.4 KnaccuunupoBats B3anMHOE pacIioyiokeHrne c(hepsl U TNIOCKOCTH
6.5 OnepupoBaTh MOHATHIMU: IAPOBON CETMEHT, OCHOBAHHE CErMEHTa, BICOTA

CCTMCHTA, HIapOBOﬁ CHOﬁ, OCHOBAHHUC IIApPOBOro CJIOsA, BBICOTA MIAPOBOIO




CJI0s1, IIApOBOM CEKTOP

6.6

Boruncnsate 00BbEMBI M TUIOMIAAM  TIOBEPXHOCTEH Ted  BpalICHHS,
T€OMETPUUECKHX Tell C MPUMEHEHHEM QOopMyIT

6.7

OnepupoBaTh MOHATHAMU: MHOTOTPAaHHUK, BIHMCAaHHBIE B cdepy W
ONUCaHHbIN 0KOJIO cdepbl, chepa, BIUCAHHAS B MHOTOIPAaHHUK WM TEIO
BpAaIICHUS

6.8

BeraucasTte COOTHOIICHUST MEXKIY TUIOIIAISIMU TTOBEPXHOCTEH U 00BEMaMu
MOJTOOHBIX TET

6.9

N306paxkaTe u3ydaemble (GUIYpbl OT PYKH U C NPUMEHEHUEM MPOCTHIX
YEPTEKHBIX UHCTPYMEHTOB

6.10

BeIMONHATE  (BBIHOCHBIE) TUIOCKHE YEPTEXKH W3 PHCYHKOB IPOCTBIX
00BEMHBIX (Uryp: BHJ CBepxy, COOKY, CHH3Y; CTPOUTh CEUYECHHUS Tel
BpaLEHUs

6.11

W3BnekaTh, HWHTEPHPETHPOBATH M MpPeoOpa3oBbIBaTh HHGOPMAIMIO O
MPOCTPAHCTBEHHBIX TeOMETpUYecKux ¢urypax, TMpeAcTaBICHHYIO Ha
yepTexax U pUCyHKax

6.12

[IpumensaTs reomerpuyeckue GakTbl IS PELICHUS CTEPEOMETPUUYECKUX
3a/a4, MPENIoJaralolliuX HECKOJIbKO IIaroB peIIeHUs, €CIU YCIOBHUS
NPUMEHEHUS 33]IaHbl B SBHOU (hopMe

6.13

OnepupoBath MOHATHEM: BEKTOP B IPOCTPAHCTBE

6.14

BBIHOHHﬂTB I[eflCTBPIFI CIIOKCHUSA BeKTOpOB, BBIYHUTAHUA BeKTOpOB H
YMHO)KCHI/ISI BeKTOpa Ha 4YuCIiIo, O6’b$ICH$ITI), KaKuMHu CBOﬁCTBaMH OHHU
o0J1amaroT

6.15

[IpuMeHATH PaBUIIO NapaJIIEICIUIIEAA IPU CI0KEHUH BEKTOPOB

6.16

OnepupoBaTh NOHATHUAMHU: JAEKApTOBbl KOOPAMHATHI B IPOCTPAHCTBE,
BEKTOp, MOJYJIb BEKTOPA, PABEHCTBO BEKTOPOB, KOOPAUHATHI BEKTOPA, YIroil
MEXIY BEKTOpaMH, CKaJspHOE IPOU3BEACHUE BEKTOPOB, KOJUIMHEAPHBIC U
KOMIIJIaHAPHBIE BEKTOPHI

6.17

HaXO,HI/ITB CYMMY BCKTOPOB M IHIPOU3BCACHHUEC BCKTOpAa Ha 4YHCIO, YI'OJI
MCXKAY BCKTOpaMH, CKAJIAPHOC IMPOU3IBCACHHEC, pacCK/IaJbIBaTb BEKTOP IIO
ABYM HCKOJUIMHCAPHBIM BCKTOpaM

6.18

3aHaBaTB IMJIOCKOCTb YPAaBHCHHUCM B HeKapTOBOfI CUCTCMC KOOpAMUHAT

6.19

Pemate HpOCTCﬁIHHG TCOMETPUUCCKHUEC 3ada4 Ha NPUMCHCHHEC BCKTOPHO-
KOOpAWHATHOTO METO1a

6.20

Pemrate 3amaum Ha [OKA3aTEILCTBO MATEMATHYCCKHX OTHOIICHHN U
HaXOKACHUC TCOMCTPUUYCCKUX BCIIMYUH II0 o6pa3uaM WM aJirOpuTMam,
IIPUMCHSIA HU3BCCTHBIC MCTOAbI IIpu pEeUICHUN CTaHAAPTHBIX
MaTeMaTHUYCCKUX 3a1a4

6.21

[IpumensaTs mpocTeilline mnporpaMMmHBIE CpEACTBA U AJIEKTPOHHO-
KOMMYHHKAIIIOHHBIE CUCTEMBI ITPH PEIICHUN CTEPEOMETPUUYECKUX 3a]1a4




6.22

HpI/IBO,Z[I/ITB NpUMEPBl MAaTCMATUUCCKHUX 3aKOHOMepHOCTeI>'I B IIPpUPOAC U
KM3HH, PACIIO3HABATh IIPOABJICHUC 3aKOHOB I'COMETPUHN B UCKYCCTBEC

6.23

[IpuMeHATh MOTyYEHHBIE 3HAHMS Ha MPAKTHKE: aHAJU3HPOBATH pEajbHbIC
CUTyallMM U NPUMEHATh U3YUYEHHBIC ITOHATHUA B IIPOLECCE MOUCKA PELLICHUS
MaTeMaTHYECKH CPOPMYITUPOBAHHOW MPOOJIEMBI, MOJCIUPOBATh PEATbHBIC
CUTyallMM Ha $3bIKE T€OMETPUM, HCCIEA0BATH IOCTPOCHHBIE MOJEIU C
UCTIONB30BAHUEM T€OMETPUUYECKUX TIOHATUN U TeopeM, ammapaTa anreopsl,
pelmarb  MPAaKTUYECKUE  3aJauM,  CBS3aHHbIE C  HAXOXKICHUEM
F€OMETPUYECKUX BEJIUYNH




HNPOBEPAEMBIE DJIEMEHTbBI COAEP KAHUA

10 KUIACC

Kona
7

IIpoBepsieMbIii 3I€MEHT COJEPKAHUS

I'eomerpus

7.1

OCHOBHBIE TIOHATHSI CTEPEOMETPUH. TodYKa, MpsMas, IUIOCKOCTh, MPOCTPAHCTBO.
[TonsiTue 06 aKCHOMATUYECKOM MOCTPOEHUU CTEPEOMETPUU: AKCUOMBI CTEPEOMETPUH U
CIIEICTBUS U3 HUX

7.2

B3auMHoe pacrosiokeHue NpsMbIX B IPOCTPAHCTBE: MEPECEKAOLIUECS, TapalJIe/IbHbIE
U CKpemuBawomuecs npsmele. [lapamienbHOCTh MNpsAMBIX W IUIOCKOCTER B
IIPOCTPAHCTBE: MApAJUICNIbHBIE TPSAMBIE B IPOCTPAHCTBE, MAPAJIEIBHOCTh TPEX
NPSAMBIX, NapAJUIEIBHOCTh MPSAMONM M IUIOCKOCTH. YTIIBIC COHAIPABICHHBIMU
CTOPOHAaMH, YIroJl MEXJy HpsIMBIMU B IIpOocTpaHCTBE. [lapaiiesbHOCTh IUIOCKOCTEN:
[apajulelIbHbIe IUIOCKOCTH, CBOMCTBA IapaJleNbHBIX IUIOCKOCTeH. IIpocreiimue
IPOCTPAaHCTBEHHbIE (UIYpbl Ha IUIOCKOCTU: TeTpa’lp, KyO, Mapajulieienumnen,
IIOCTPOCHUE CEYCHUN

7.3

[lepnieHIUKYISAPHOCTh MNPSAMOM M IUIOCKOCTH: NEPIEHAMKYJSpPHBIE IpsMbIE B
IIPOCTPAHCTBE, NPSIMbIE NapaJUIeIbHbIE W MEPIEHINKYISPHBIE K IUIOCKOCTH, MPHU3HAK
NEPNEHAUKYIISIPHOCTHA NPSAMOU M IIJIOCKOCTH, TEOPEMA O IPSIMON NEPHEHAUKYISIPHON
IJIOCKOCTH. YTJIbI B IIPOCTPAHCTBE: YTOJ MEXKIY NPAMOU U IUIOCKOCTBIO, IBYI'PAHHBIN
yroJl, JUHEHHBIM yroi ABYIPaHHOro yria. [leprneHauKyisp U HaKJIOHHBIE: PACCTOSHUE
OT TOYKHU J10 TUIOCKOCTH, PACCTOSIHUE OT MPSIMOM JI0 MIIOCKOCTH, NMPOeKLus (PUrypsl Ha
IUIOCKOCTh. [IepreHIuKyIApHOCTh INIOCKOCTEN: MPHU3HAK MEPIEHIUKYISIPHOCTH ABYX
mrockocteil. Teopema o TpEX MmeprneHauKyIsIpax

7.4

[ToHsiTHE MHOTrOrpaHHHMKA, OCHOBHBIE 3JEMEHTbl MHOTOIPDAaHHUKA, BBINYKIIBIE U
HEBBIMYKJIblE MHOTOIPDAaHHUKH, pa3BEPTKAa MHororpaHsHuka. llpusma: n-yronbHas
npu3Ma, TpaHU M OCHOBAaHMS MPHU3MBbI, MpsiMas M HAKIOHHAs NpPU3MbI, OOKOBas U
MOJIHASl TIOBEPXHOCTH Mpu3MblL. [lapasnnenenunesn, npssMOyroibHBIN Mapaienenumes u
ero cpoiictBa. Ilupamuna: n-yronbHas nupamuja, rpaHd U OCHOBaHUE MHUPAMUJbI,
OOKOBasg W TOJHas MOBEPXHOCTh NMUPaMUAbI, NMpaBUJIbHAs M yCEUE€HHAs MUPAMUJIA.
OneMeHTsl Npu3Mbl M nupamuibl. IIpaBuiibHBIE MHOrOrpaHHMKHU: IOHSATHE
IIPAaBWJIBHOTO MHOTIOIPAaHHMKA, IpaBWIbHAs IIpU3Ma M MpaBWIbHAs NHpPaMHIA,
MpaBUJIbHAS TPEYTOJIbHAS MUPAMKJIA U MIPAaBIIBHBINA TeTpasap, kyO. [Ipeacrasnenue o
MPAaBWIbHBIX MHOTOIpAaHHUKAax: OKTajap, MAOoJeKa’aAp u ukxocadapyrue CedeHus
IPU3MBI U TUPAMU/IBI

7.5

CuMMeTpusi B IPOCTPAHCTBE: CUMMETPHUSI OTHOCUTENBHO TOUKH, MPSAMOM, MIOCKOCTH.
OneMeHThl CUMMETpPUM B NHpaMUAAX, MapajuleNenunenax,  MpaBUIbHBIX
MHOT'OI'PaHHUKAX

7.6

Bbruuciienue 31eMEHTOB MHOTOTPAHHUKOB: pEOpa, auaroHanw, yriasl. [liomans
OOKOBOI MOBEPXHOCTH U TOJIHOM MOBEPXHOCTH MPSIMOM MPU3MBI, IUIOIIA/lb OCHOBAHUH,




TeopeMa 0 OOKOBOM MOBEPXHOCTH MpsMO Tpu3MbI. [Tomans 00KOBOW MOBEPXHOCTH U
MOBEPXHOCTH NPABWIBHON MHUPaMUABI, TEOpeMa O IUIOMAAN yCEYEHHOH NMHUPaMUIIBL.
[Tonsitue 06 06bEMe. OOBEM MUPAMUIIBL, TPU3MBI

7.7

[TonoOubIe Tena B mpocTpancTBe. COOTHOMICHHUS MEXIY IUIOIIAISIMU TTOBEPXHOCTEH,
00BEMaMHU TOOOHEBIX TEJI

11 KIIACC

Kon
6

IIpoBepsieMblil 3JIEMEHT COACPKAHUSA

I'eomerpus

6.1

[Munuaapryeckasi MOBEPXHOCTh, 00Pa3yONINe MIIUHAPUISCKON MOBEPXHOCTH, OCh
WIMHIPUYECKONH MOBEepXHOCTH. LlunuHap: OcHOBaHMA W OOKOBas MOBEPXHOCTb,
o0Opasyromias ¥ 0Ch, IJIOMA, OOKOBOU M MOJTHOW MOBEPXHOCTH

6.2

Konunueckasi moBepxHOCTb, 00pa3yronue KOHUYECKOW MOBEPXHOCTH, OCh U BEPILIMHA
KOHUYecKol mnoBepxHocTU. KoHyc: ocHOBaHuEe W BepllnHa, oOpasyromias U OcCh,
IO b OOKOBOW WM IIOJTHOH TOBEPXHOCTH. YCEYEHHBIM KOHYC: 00pasylolue H
BbICOTA, OCHOBAHUA U OokoBas IMOBCPXHOCTDb

6.3

Cdepa u map: nenrp, paauyc, AMaMeTp, IJIONIAlbp TOBEPXHOCTH cdeprl. B3anmHoe
pacmnonokeHue cepbl U IMIOCKOCTH, KacaTellbHas TUIOCKOCTh K cdepe, IUIoNaab

ctepsl

6.4

I/I306pa)KCHI/Ie TCJI BpalllCHUA Ha MIJIIOCKOCTHU. Pa3BépTKa OUJINHApPA 1 KOHYCa

6.5

KomOuHammu Ten BpameHus 1 MHOrOIpaHHUKOB. MHOTOTpaHHUK, OMTUCAHHBIA OKOJIO
ctepsl, cdhepa, BucaHHasi B MHOTOTPAHHUK, WM TEJIO BpalleHuUs

6.6

[Tonsitue 06 o6bEMe. OcHOBHBIE cBOWCTBA 00BEMOB Ten. Teopema 00 00BEME
NPSMOYTOJIBHOTO Tapauiesienunena u cieAcTeus u3 He€. O0BbEM IUITHMHIPA, KOHYCA.
O6béM mapa u WIoIaas chepbl

6.7

[TogoGHbIe Tena B mpocTpaHcTBE. COOTHOMICHHS MEXKTY TUIOMIAISIMU TTOBEPXHOCTEH,
00BéMaMHU IMOTOOHBIX TEI

6.8

Ceuenuss umwiMHapa (MapasielbHO W TNEPHEHAMKYJISPHO OCH), CEYEHHUsS] KOHyca
(mapauieIbHOE OCHOBAaHUIO M IIPOXOAAIIEE Yepe3 BEPIINHY ), CCUEHUs 1apa

6.9

Bektop Ha miockoctd M B mpocTtpaHcTBe. CllOKEHHE U BBIUMTAHHE BEKTOPOB.
YMHOKeHHEe BEeKTOpa Ha uucio. PaznoskeHue BeKTOpa MO TPEM HEKOMILIAHAPHBIM
BekTopaM. [IpaBuiio napamienenunena. Pemenue 3aaad, CBI3aHHBIX C IPUMEHEHUEM
MPaBUWJI IEUCTBUM C BEKTOPAMH

6.10

[IpsimoyronbpHasi cucTeMa KOOpAMHAT B TpocTpaHcTBe. KoopauHaTel BekTOpa.
[Ipocreiimve 3agaym B KOOpAMHATAaX. YToJ MeEXIy BekTtopamu. CkansipHoe
MPOU3BEJICHUE BEKTOPOB. BhIuncieHue yriioB MEXIy NPSIMBIMH M TUIOCKOCTSMH.
KoopanHatHO-BEKTOPHBIN METO/T TP PEIICHUH T€OMETPUUECKUX 3a/1a4




HHPOBEPAEMBIE HA EI'D 10 MATEMATHUKE TPEBOBAHUSA K
PE3YVJbTATAM OCBOEHUS OCHOBHOM OBPA30OBATEJILHON
HNPOI'PAMMBI CPEITHET'O OBLHIET'O OBPA3OBAHUA

Kon IIpoBepsiemblie TPeOOBAHUS K MPEAMETHBIM Pe3yJbTATaM O0CBOCHUS
NpoBepsieMOro | OCHOBHOIi 00pa3oBaTe/IbHOIl MPOrpaMMbl CpeHero o01ero
TpedoBaHus o0pa3oBaHus

Bnamenne Meromamm J10Ka3aTeNbCTB, aNTOPUTMAMH DPELICHHS 3a7ad;
yMeHrne (OpMYJIHpPOBATH W OINEPHUPOBATH MOHATHUSAMH: ONpEeIICHUE,
aKCMOMa, TeopeMa, CIIEJCTBUE, CBOWCTBO, MNpPHU3HAK, JOKAa3aTEIbCTBO,
pPaBHOCWIIbHBIE (POPMYIMPOBKH; NPUMEHSTh UX; YMEHHUE (HOpMYITUPOBATH
o0paTHOE M NPOTHUBOMOJIOKHOE YTBEP)KICHHE, NMPUBOJUTH HPUMEPHI U
KOHTPIPUMEPHI, HCIONIB30BaTh METOJ MaTeMaTHMYeCKOW WHIYKILUY;
MIPOBOJUTH JI0KA3aTENIbHBIE PACcCyKICHHS MPU PELICHUHU 3a/1a4, OIIEHUBATh
1 JIOTMYECKYI0  TPaBWIBHOCTh  PAcCyXJIEHHWH; yMeHHE OIlepupoBaTh
MOHATUSAMH: MHOXECTBO, IOAMHOKECTBO, OINEpalMM HaJ MHOXKECTBAMU;
YMEHHE  HUCIOJb30BATh  TEOPETUKO-MHOXKECTBEHHBIM  ammapar  Juist
OITMCAaHMS PEaTHHBIX MPOIECCOB U SBJICHUI W MPHU PEIICHUH 33]a4, B TOM
quCIIe U3 IPYrUX y4eOHBIX NPEIMETOB; YMEHHUE ONEPUPOBATH MOHITUAMU:
rpad, CBA3HBIN rpad, 1epeBo, UK, rpad Ha IIIOCKOCTH; YMEHHUE 3a/1aBaTh
U OIUCHIBAThH Tpadbl Pa3IMYHBIMU CIIOCOOAMU; UCTIONIB30BaTh rpadbl Mpu

pelieHuu 3a1a4y

YMeHue onepupoBaTh NOHATHUSAMM: HATYpaJbHOE YHUCIO, LEI0€ YHUCIO,
CTENEHb C LIEJbIM NOKa3aTesleM, KOPEHb HaTypajbHOW CTETEHHU, CTENEHD C
panyoHaIbHBIM IOKAa3aTeJIEeM, CTENEeHb C JEHCTBUTEIbHBIM IOKAa3aTeNIEM,
jgorapupM UYHCIIA, CHUHYC, KOCHHYC M TaHT€HC NPOHM3BOJIHHOTO YHCIA,
OCTAaTOK 10 MOAYJI0, PALMOHAIBHOE 4YHCIIO, UPPALUOHAIBHOE YHCIIO,
MHOJKECTBAa HATypajbHBIX, IEIbIX, pPALUOHAIBHBIX, JACHCTBUTEIHHBIX
2 YHCeN; YMEHHE UCIIOJIb30BaTh MPU3HAKU ASTUMOCTH, HAMMEHBIINH 001Nt
JIeNIUTeNIb W HauMeHblllee o0Ilee KpaTHoe, ainroput™ EBknmaga npu
pEIIeHNUU 33/a4; 3HAKOMCTBO C Pa3jIMYHBIMU MO3UIIMOHHBIMU CHCTEMaMHU
CUMCIICHUS; YMEHUE BHITIOIHATH BRIYUCICHNUE 3HAUCHUN U MpeoOpa3oBaHuUs
BBIPQXXEHUI CO cTeneHsMU U Jorapudmamu, mnpeoOpa3oBaHus IPOOHO-
palMoOHAJbHBIX  BBIPAKEHUH; YMEHHE  ONEpPUPOBATH  MOHATUSMHU:

MOCJIEZIOBATEIbHOCTh, apU(pMEeTHUECKass MPOTrpeccHsi, TeoMeTpuiecKas




nporpeccusi, OECKOHEYHO yOBbIBaIOIasi TeOMETpUYecKass MpPOTrpecCHs;
yMEHHE 3a/aBaTh IOCIEIOBATEILHOCTH, B TOM YHCIIE C IOMOIIBIO
PEKYPPEHTHBIX (POPMYJI; YMEHHUE ONEPUPOBATH MOHATUSMU: KOMIUIEKCHOE
4HCIIO0, CONpPSDKEHHBIE KOMIUIEKCHBIE 4MCIA, MOAYJIb M apryMEHT
KOMIUIEKCHOTO  4yMcia, ¢opMa  3alMucH  KOMIUIEKCHBIX — YHCEN
(reoMeTpuyeckas, TpPUTOHOMETpUYECKAass U anreOpanyeckas), yMETh
MPOU3BOJIUTH apuPMEeTHUYECKUE JEHUCTBUS C KOMIUIEKCHBIMH YHCIaMU;
IIPUBOJUTH IPUMEPHI UCIIOIB30BAHUS KOMIUIEKCHBIX YHCEN; ONEPUPOBATH
HNOHATUSIMM:  MaTpuua 2X2  u  3x3, omnpeienuresnb  MaTpULBL,

I‘GOMCTpI/I‘-IGCKI/Iﬁ CMBICJT OIIPCACIIUTECIIA

YMeHue onepupoBaTh MOHATHSMHU: pallMOHAIbHbIE, HppalOHaIbHbIE,
MOKa3aTeJbHbIe, CTENEHHBIE, JOrapuQMUYECKHe, TPUTOHOMETPUUECKUE
YpaBHEHHMsT M HEpPABEHCTBA, HX CHUCTEMbl, YMEHUE OIEpUPOBATH
MNOHATUSAMH: TOXIECTBO, TOXIECTBEHHOE IpeoOpa3oBaHMEe, ypaBHEHHE,
HEpPABEHCTBO, CUCTEMA YpPAaBHEHHUH U HEPABEHCTB, PABHOCUJIBHOCTh
YpaBHEHMH, HEpPAaBEHCTB M CHUCTEM; YMEHHME pEIlaTb YpPaBHEHMS,
HEPABEHCTBA M CHCTEMBl C IIOMOULIBIO pA3JIMYHBIX IPUEMOB; pELIATh
YpaBHEHHUs, HEPAaBEHCTBA U CHUCTEMbl C [apaMETpOM; MPUMEHATH
YpaBHEHHUsI, HEPABEHCTBA, MX CHUCTEMBI Ui PEUICHUS MaTeMaTHYECKUX

3a/la4 U 3a7ia4 U3 pa3JIMIHbIX obmnacrei HAayKHU U peanLHoﬁ KHN3HHU

YMeHue omepupoBaTh MNOHATUAMH: (PYHKIMS, YETHOCTh (YHKIUH,
NEPUOJIMIHOCTD (DYHKIIUH, OTPAaHHMYCHHOCTh (DYHKIMH, MOHOTOHHOCTh
GYHKIHHU, SKCTpeMyM (DYHKIUHM, HauOOJblIee M HAMMEHBIIECE 3HAYCHHUS
(GyHKIIMM Ha TIPOMEKYTKE, HENpephIBHAS (DYHKITHS, aCUMIITOTH Tpaduka
GyHKIMU, TIepBasi U BTOpas MPOU3BOAHAS (DYHKIIUHM, T€OMETPUYCCKUN U
(U3UYECKU CMBICT TPOW3BOJHOW, IEpBOOOpa3Has, OIpeACIEHHBIN
MHTETpall; YMEHHE HaxXOJuThb ACUMNTOTHI rpaduka (QyHKIHUU; yMEHUE
BBIYUCIIATH IMPONU3BOAHEBIC CYMMBI, IMPOU3BCACHU, HJaCTHOT'O u
KOMIO3UIIMN (YHKIMKA, HAXOAWTh ypaBHEHHE KacaTelIbHOH K rpaduky
(GyHKIMW; yMEHHE HAaXOIUTh IPOU3BOJIHBIC DJIEMEHTApHBIX (PYHKIHA,
YMEHHE HCIIOJIb30BaTh MPOU3BOJHYIO [UIS HWCCIEIOBaHUS (PYHKUUH,
HAaXOJUTh HAWOOJBIINE W HAUMEHbIIHWE 3HA4YCHUS QYHKIUH; CTPOUTH
rpaduK MHOTOYIEHOB C HWCIOJB30BAHUEM ammapara MaTeMaTHUYECKOTO
aHaliu3a; NPUMEHSTh TPOUZBOJAHYIO JUIS HAXOXKICHHS HAWIY4IIEero

peuicHrud B HNPHUKIIAAHBIX, B TOM YHCJIC COLHUAJIBHO-3KOHOMHNYCCKUX U




bu3nyecKuxX 3ajavax; HaXOAUTh IUIOMAIN U O0BEMBI PUTYP C TTOMOIIBIO
WHTETpana; MPUBOAUTH MPHUMEPHl MaTEMaTHYECKOTO MOJAEIUPOBAHUS C

noMouIbio AU depeHrnaIbHbIX YpaBHEHHMA

YMeHue oneprupoBaTh NOHATUAMU: Tpaduk QyHKIMH, oOpaTHas QyHKIUSA,
KOMMO3ULUs (yHKIMM, JTuHeWHas QyHKUWs, KBaJIpaTudHas (QYHKLUS,
pauMoHanbpHast (QYHKLUS, CTENeHHass (QYHKLUUS, TPUTOHOMETPUYECKHE
dbyHKIIMH, OOpaTHBIE TPUTOHOMETpPUYECKHE (PYHKIIMH, TOKa3aTeJbHAS W
norapudmudeckass (PyHKIUH; YMEHHE CTPOUTHh TpauKd W3yUYCHHBIX
GyHKIUIE,  BBIIOJNHATHL  [peoOpa3oBaHust  TpapukoB  (QyHKUUH,
UCIOJb30BaTh Ipa(UKK Uil U3yYEHHs NPOLECCOB U 3aBUCUMOCTEH, NpH
pelIeHnr 3ajad U3 JPYrux ydyeOHBIX MPEeIMETOB U 3a7ad U3 peajbHOU
KU3HHM, BBIpaXaTh (OpPMyJIaMH 3aBHCUMOCTH MEXAY BEIHYUHAMU;
UCTIOJIB30BaTh CBOMCTBA W rpaduku (QYyHKIMHA I pEeUIeHUs ypaBHEHUH,
HEpaBEHCTB M 3a/a4y C MapaMerpaMu; H300pakaTb Ha KOOPAMHATHOMN

IJIOCKOCTH MHOKECTBA PELICHUN YPaBHEHUM, HEPABEHCTB U UX CUCTEM

YMeHue pemiarb TEKCTOBBIE 3a7aud pPa3HBIX TUIOB (B TOM 4HCIE Ha
NPOICHTHL, JIOJIM M YacTH, HA JABIKEHHE, pabOTy, CTOMMOCTb TOBApOB U
yCIIyT, HAJIOTH, 33J]a4d U3 00JIaCTH YNPABJIECHMS JIUYHBIMU U CEMENHBIMU
(¢uHaHCAMU); COCTaBIATH BBIPAXKEHMS, YpPAaBHEHHs, HEPABEHCTBA M HX
CUCTEMBI IO YCJOBMIO 33Jaud, HUCCIIEOBATH IIOJIy4YEHHOE DEIIEHUE U
OLIEHMBATh MPABIONOJ0OHOCTh pPE3yJIbTATOB; YMEHHUE MOJEIUPOBATH
peanbHble CUTyallud Ha S3bIKE MATEMaTHUKH; COCTaBIIATH BBIPAKEHUS,
YpaBHEHUs, HEPABEHCTBA U UX CUCTEMBI 10 YCIOBUIO 3a]layy, UCCIIEI0BAThH
MOCTPOCHHbIE ~ MOJEIM C  HUCIOJB30BAaHUEM  ammapara  ajireOpsl,

MHTEPIIPETUPOBATH MMOJYYECHHBII pe3yibTart

YMeHue omepupoBaTh MOHATHSAMU: CpelHee aphupMETHUeCKOoe, MeIHaHa,
HauOoJblllee U HauMEHbIIIee 3HAUCHUS, pa3Max, AUCIEepPCHUsi, CTAaHIapTHOE
OTKJIOHEHHE YHCIIOBOrO0 Habopa; yMEHHUE H3BIIEKaTh, MHTEPIPETUPOBATDH
nH(popMaIrIo, MPEICTaBICHHYI0 B TA0JMIIAX, HA JTUarpammax, rpadukax,
OTPaXKAOIIYI0 CBOWCTBA PEaIbHBIX MPOIECCOB U SBIICHUH; MPEICTABIATh
uHQOpMaIMI0O C TOMOINBIO TaONWI ¥ JAWarpaMM; HCCIIEI0BATh
CTaTUCTUYCCKUC OAHHBIC, B TOM 4YHCJIC C IMPUMCHCHHUEM Fpa(l)I/ILIGCKI/IX
MCTOOOB U 3JICKTPOHHBIX CPCACTB, Fpa(i)I/ILICCKI/I uccieaoBaTb COBMECTHBIC

HaOJIOZCHNS C IOMOUIBIO TUarpaMM PAcCEHBaHUS M TMHEWHOW PEerpeccuu

YMeHune onepupoBaTh IOHATHAMM: CIY4YalHBIA ONBIT W CIy4ailHOE




COOBITHE, BEPOSATHOCTh CIYYaHHOTO COOBITHS;, YMCHHUE BBIYHCISATH
BEPOSITHOCTh C HCIIOJNB30BAaHHEM TI'paQHUUECKUX METOJIOB; IMPUMEHSTh
(bopMyJIBl CIOKEHUST W YMHOXCHHUS BEPOSTHOCTEH, (opMyily TOITHOM
BeposTHOCTH, hopmyny bepHysumm, koMOuHATOpHBIE (aKTHl U (HOPMYJIBI;
OLICHMBATh BEPOSTHOCTH PEANBHBIX COOBITHI; YMEHHE ONEpUPOBATH
MOHATUSAMM:  CIlydailHasT BEJIMYMHA, pPAaCHpelesieHHe BEpOSITHOCTEM,
MaTeMaTHYeCKOe OXHUJIaHWe, JHUCIEPCHS W CTaHJAPTHOE OTKJIOHCHHUE
CIIy4aifHOH  BENMYUHBL, (QYHKIUU  pacrupeicsieHuss W IUIOTHOCTH
PaBHOMEPHOTO, TIOKA3aTEIFHOTO U HOPMAJIBHOTO paclpeieiCHU; yMEHHE
HCIIOJIL30BaTh CBOMCTBA N3YUCHHBIX paCHpeI[CJICHI/Iﬁ AJI1 pCIICHUS 3a4a4,
3HAKOMCTBO C HNOHATHUSIMMU. 3aKOH GOHBLHI/IX YHUCCJI, MCTOAbI BI:I60pO‘-IHI:IX
UCCIIEA0OBAHUM; yMEHUE IIPUBOAUTH IIPUMEPBI IPOSIBICHUS 3aKOHA
OOJBIIMX YHCENl B MPUPOAHBIX U OOIIECTBEHHBIX SBICHUAX; YMEHUE
OMEepPUPOBATH MOHATHAMH: COYETAHUE, MEPECTAHOBKA, YUCIIO COYETAHUH,
YHCJIO  TEPEeCTaHOBOK;, OwHOM  HbIOTOHA; yMEHUE  NPUMEHSTH
KOMOMHATOPHBIC (aKThl U PACCYXKICHHS UL PEIICHUS 3ajad; OICHUBATh
BEPOSITHOCTH PEANbHBIX COOBITHII; COCTABIIATh BEPOSTHOCTHYIO MOJEIb U

MHTEPIPETUPOBATH MTOJYYEHHBIN pe3yJIbTaT

YMeHue omnepupoBaTh TMOHATUSMHU: TOYKa, MpsiMasi, IUIOCKOCTb,
MPOCTPAHCTBO, OTPE30K, Jy4, BETMYMHA YIJIa, IJIOCKUH Yroil, ABYTrpaHHbIN
yroi, TPEXTPaHHbIN YroJl, CKpelMBalolecs: IpsiMble, TapauieIbHOCTh U
NEePIEeHIUKYISIPHOCTh MPSMBIX M IUIOCKOCTEH, Yrojl MEXIy HPsIMBIMU,
yrojl MeXAy TMNpsSMOM U IUIOCKOCTBIO, YroJ MEXIy IUIOCKOCTSIMH,
paccTosiHUe OT TOYKH [0 TIUIOCKOCTH, PACCTOSTHUE MEXKIY MPSIMBIMH,
paccTosTHUE MEX]y IUIOCKOCTSIMU; YMEHHE HWCIIOBh30BaTh MPU PEIICHUU
3aa4 u3ydeHHbIe (DAKTHI U TEOPEMBI IJIAHUMETPUHU; YMECHHE OICHUBATH
pa3Mepsl OOBEKTOB OKPYKAIOIIETO MHUPA; CTPOUTh MaTEMaTHYECKHE
MOJEJIH C IOMOIIbI0 T€OMETPUYECKUX MOHATUM U BEJIWYUH, pelIaTh

CBA3aHHLIC C HUMU ITPAKTHYCCKUC 3aa4U
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YMeHHne omnepupoBaTh MOHATUSAMU: IUIOMAIL (GUTYphl, 00BEM GUrypHI,
MHOTOTPaHHUK, NPAaBUIbHBIH MHOTOTPaHHHUK, CEUYEHHUE MHOIOI'PAaHHUKA,
Ky0, Napamjenenune], Opu3Ma, OHpamMuiaa, (urypa U TOBEPXHOCTh
BpallleHHs, UWIMHApP, KOHYC, map, cdepa, miomans chepsl, MIomaib
MIOBEPXHOCTU NHMpPaMHJbI, MPU3MbI, KOHyCa, LWIMHApPA, O00BEM Kyoa,

IpAMOYT'OJIbHOTO IapaJuICJICIUIICAa, UPpaAMWUAbI, IIPU3MbI, NIUWJIHWHApPA,




KOHyCa, 11apa, pa3BEPTKA IMOBEPXHOCTU, CEYCHUSA KOHyCa M LMIUHIPA,
napajleJIbHbIE OCH WM OCHOBAHMIO, CEYEHUEe IIapa, IUIOCKOCTb,
Kacarouasca c¢epbl, LWIMHApPA, KOHYCa; YMEHHE CTPOUTh CEYECHUE
MHOI'OI'paHHHMKa, M300pakaTh MHOIOIPAaHHHMKH, (UIYpbl U IOBEPXHOCTH
BpallCHUsA, UX CEYEHHUs, B TOM YKCIIE C IIOMOIIBIO DIEKTPOHHBIX CPEICTB;
yMEHHE MPUMEHSITh CBONCTBA I'€OMETPUUYECKUX (PUTyp, CaMOCTOATEIBHO
(bopMyIIHpOBATh ONpEAENICHUS U3y4yaeMbIX (PUTYp, BBIABUTATH TUIIOTE3BI O
CBOWCTBaX M MpPHU3HAKAX T'€OMETPUYECKUX (UTyp, OOOCHOBHIBATH HIIH
OlpoBepraTh MX; YMEHHE MPOBOAUTH Kiaccuukanuioo Quryp 1o
pPa3MMYHBIM TPU3HAKaM, BBIOJHATH HEOOXOTUMBIE JIOTIOJTHHUTEIbHBIC

MOCTPOCHUS
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YmMmenue OICpUPOBATH IIOHATUAMMU. ABHUKCHUC B IMPOCTPAHCTBE,
MapauIeNIbHBIA MEePeHOC, CHMMETPHUS Ha IUIOCKOCTH W B TIPOCTPAHCTBE,
MOBOPOT, mpeoOpa3oBaHue MOm00Ws, TOAO00HBIE (UTYPBI;, YMEHUE
pacro3HaBaTh paBHbIE W MOAO0OHBIE (UTYpHL, B TOM YHCJIE B HPUPOAE,
UCKYCCTBE, apXUTEKType; MUCIOIh30BaTh TEOMETPUUECKHUE OTHOIICHUS TIPU
pelIeHny 3a/a4; HAaXOAWUTh TCOMETPUUYECKHE BEIWYMHBI (JUIMHA, YTOJI,
oAb, 00BEM) MPU PEUICHUU 3a7ad M3 IPYTHX YYEOHBIX MPEIMETOB U
U3 pealbHOW KHM3HH, YMCHHE BBIYUCIATH T'C€OMETPUYCCKHE BEIHMYUHBI
(MHA, yroii, IUIOMIaah, OOBEM, IUIOMIANb MOBEPXHOCTH), HCHOJB3YS
U3yYeHHbIE (OPMYJIBI M METOIbI, B TOM YHCIIE: IUIOIMIAAb MOBEPXHOCTH
MMUPaMHUJIBI, TIPU3MBI, KOHYyCa, NWIMHIpA, Tom@anab chepsl, o0béM Kyoa,
NPAMOYTOJIBHOIO Mapajuiedenunesa, MOUpaMuAbl, IPU3MbL, LAIAHAPA,

KOHycCa, [I1apa; yMEHHE HaXOAUTh OTHOILIEHHE 0OBEMOB MOT00HBIX QUTYD

12

YMeHue onepupoBaTh MOHATUSMU: MPSIMOYTOJIbHASI cHUCTEMa KOOpIMHAT,
BEKTOP, KOOPAMHATHI TOYKU, KOOPJIMHATHl BEKTOpA, CymMMa BEKTOPOB,
MPOM3BEJCHNE BEKTOpa Ha YHCJIO, pa3loXeHHE BEKTOpa Mo 0as3ucy,
CKaJISIPHOE TPOU3BEJICHWE, BEKTOPHOE TIPOW3BEICHHUE, YTOJl MEeXIy
BEKTOPAMH, YMEHHE HCIOJIh30BaTh BEKTOPHBIA M KOOPIWHATHBIA METOJ]

JUISl pelIeHHs] FTeOMETPUUECKUX 3aa4 U 33/1a4 APYTruX y4eOHbIX IPEeIMETOB
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VYMeHne BI)I6I/IpaTI) HOHXOJIS[HII/Iﬁ MCTOI IJId pCIICHUA 3aaa4r; IOHNMMaHHE
SHAYUMOCTH MATCMATUKHW B HU3YYCHHU IPHUPOAHBIX U O6HI€CTB€HHBIX
mpoueccoB u ﬂBJICHI/IfIQ YMCHHUC PACIO3HABATL IIPOSABJICHHUC 3aKOHOB
MaTEeMaTUuK B UCKYCCTBC, YMCHUC MMPHUBOAUTL NPUMECPBEI MAaTCMAaTUUICCKHUX

OTKPBITUH POCCUMCKON U MUPOBOM MaTEMAaTHUYECKOU HAyKH




HEPEYEHD DJIEMEHTOB COAEPKAHUSA, IIPOBEPAEMBIX HA ETD
IHO MATEMATHUKE

Kon

HpOBepﬂeMblﬁ JIEMEHT COACPKAHUSA

Yucna u BEIYUCICHUS

1.1

HaTypaJILHLIG U OCJIbIC YHUCIIa. HpI/I3HaKI/I JACIIUMOCTH ICIIBIX YHUCECII

PauunoHansHBIE 4YHCIIA. OOBIKHOBCHHEBIE M JACCATUYHBIC I[pO6I/I, IMPOLICHTHI,

I OeCKOHEeUHbIE IEPUOUUECKUE IPOOH
13 ApudmeTnueckuii KOpeHb HaTypalbHOM cTeneHu. [lelicTBus ¢ apupmMeTHUECKUMU
' KOPHSIMU HaTypaJIbHOW CTENEHU
1.4 Crenens ¢ nenbpiM nokasareneM. CTENeHb ¢ pallMoOHaIbHbIM I0Ka3aTesieM. CBolicTBa
. CTENIEHU
15 CuHyc, KOCHMHYC M TaHI'€HC 4YMCIOBOI'O apryMeHTa. ApKCHHYC, apKKOCHHYC,
. apKTaHT€HC YMCIIOBOI'O apryMeHTa
1.6 Jlorapudm uucina. /lecaTudynble U HATYypaIbHBIC JTOTAPHUPMBI
JeiictButenpHble uucia. ApupMeTHdecKHe Omepanuu ¢ JAeHCTBUTEIbHBIMU
1.7 yuciaamu. [IpuOmkEHHbIe BRIYUCICHUS, PaBUIa OKPYTJICHHS, IPUKUIKA M OLIEHKA
pe3yJbTaTa BBIYMCICHUN
1.8 [TpeoOpa3oBaHue BbIpaKeHUN
1.9 KommuiekcHble uncna
2 YpaBHEHMS U HEPABEHCTBA
2.1 [lenbie 1 1POOHO-PAIMOHATIBHBIC YPABHCHHUS
22 HppauyoHaibHbIE ypaBHEHHSI
23 TpuronomeTpuuecknue ypaBHEHUS
24 [Toka3zaTenbHbIE U JTOTApU(PMHUUYECKIE YPAaBHEHHUS
2.5 [enble 1 1poOGHO-paIOHAIbHbIE HEPABEHCTBA
2.6 HppauroHanbHble HEPABEHCTBA
2.7 [Toka3zaTenbHble U JOrapupMUUECKUEe HEPABEHCTBA
2.8 TpuronoMeTpuuecKkre HEPaBEeHCTBA
2.9 CucreMbl U COBOKYITHOCTH YPaBHEHUI U HEPABEHCTB
2.10 VYpaBHEHUsI, HEPABEHCTBA U CUCTEMBI C MapaMeTpaMu

2.11

Marpuiia cucTeMbl JUHEUHBIX ypaBHEHUH. OnpeenuTesnb MaTPUIIbI




@yHKuMU U rpaduKu

Oynkiyst, crnocodbl 3amanHus ¢yHkuuu. I'padux ¢yHkumu. BzaumHO oOpaTHBIE

31 ¢yukuuu. YétHsie 1 HeuéTHbIe QyHKIMU. [lepuoanueckue pyHKIuU
OO6usacth ompenesneHuss W MHOXKECTBO 3HadeHud QyHkuuu. Hynmun Qynkuum.
) [TpomexxyTkn  3HaKONOCTOSIHCTBA.  [IpOMEXyTKM  MOHOTOHHOCTH  (DYHKIIMH.
. MakcumymMbl ¥ MHUHUMYMBl (QyHKUuH. HaunGonbllee M HauMeHblIee 3HaYEHUE
(GYHKLINU HAa IPOMEXYTKE
33 CrenenHass (yHKIMS C HaTypaJbHbIM M LEJNbIM Moka3ateneM. EE cBoiicTBa u
' rpa¢uk. CBoiicTBa U rpaduK KOpHS #-0i CTETIEHU
3.4 Tpuronomerpudeckue GyHKIIMU, X CBOMHCTBA U rpaduku
3.5 [TokazarenbHas u orapudmMudeckas QyHKINHU, UX CBOMCTBA U rpaduku
36 Touku paspbiBa. AcumnToTel rpadukoB ¢yHknuid. CBoiicTBa  (YHKUHUH,
' HENPEPBIBHBIX HA OTPE3KE
3.7 [TocnenoBarenbHOCTH, COCOOBI 331aHUS MTOCTIE0BATEIFHOCTEN
3.8 Apudmernueckas u reomerpudeckas nporpeccun. opmyra CI0KHBIX MPOLIEHTOB
4 Hauvana maTematuyeckoro aHaausa
4.1 [TpousBoanas ¢pyHkiuu. [Ipon3BoHbIE 371€MEHTAPHBIX (PYHKIIUMA
[IpuMeHeHHE TPOM3BOAHOM K HCCIEAOBAaHUIO (YHKIMA HAa MOHOTOHHOCTH H
4.2 skcTpeMyMbl. HaxoxkieHne HanOoJbLIero U HaMMEHBUIETO 3HaueHUs: (YHKIMHM Ha
OTpe3Ke
4.3 [TepooOpasnas. MuTerpan
5 MHoxecTBa U JIOTHKA
5.1 MHoOkecTBO, onepali HaJ MHOXKecTBaMuU. [{narpamMmmel Diinepa — Benna
5.2 Jloruka
6 BeposTHOCTD M CTaTHCTHKA
6.1 OnucatesnbHasi CTATHCTHKA
6.2 BepositHOCTB
6.3 KomOunaropuka
7 I'eomerpus
7.1 @urypsl Ha IJIOCKOCTH
7.2 [IpsiMbIe ¥ TNIOCKOCTH B MIPOCTPAHCTBE
7.3 MHoTOTrpaHHUKH
7.4 Tena 1 NOBEPXHOCTHU BPALLEHUS




7.5

KoopanHatsl 1 BEKTOpPEI







