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HOACHUTEJIBHAS 3AIIMCKA

I'eomerpuss siBisieTcs OJHUM M3 0a30BBIX KYpCOB Ha YPOBHE CPEIHETO
oOwero oOpa3zoBaHus, TaK Kak 00ecreuynBaeT BO3MOKHOCTh U3YUEHHS JUCUUIUINH
€CTECTBEHHO-HAYYHOM HANPABICHHOCTH M IPEAMETOB TI'yMaHUTapHOIO LMUKIJIA.
[Tockonbky  JOoruyeckoe  MbllUieHHe,  (GOopMUpYyeMOe  IpU  HU3YYEHHH
00y4aronMMuUcs MOHATUHHBIX OCHOB I'€OMETPHH, MPHU J0KA3aTEIbCTBE TEOPEM U
IIOCTPOCHUM LIETIOYKH JIOTUYECKUX YTBEPKICHHUM IPU PELICHUH IE€OMETPUYECKUX
3a1a4, YMEHME BBIABUIaTb M OINPOBEPrarb THUIIOTE3Bl HEIOCPEICTBEHHO
UCIIOJB3YIOTCS IIPU PEIICHUM 331a4 €CTECTBEHHO-HAy4YHOr'O IMKJIA, B YaCTHOCTHU
du3nyuecKux 3aaau.

Lenp ocBoeHus mporpamMmbl yueOHOro Kypca «l'eomeTpus» Ha yriyOaéHHOM
YPOBHE — pa3BUTHE WHAMBUIYAIbHBIX CIIOCOOHOCTEH oOOydarolmmxcs Ipu
W3YYCHUH TE€OMETPHH, KaK COCTAaBJISIONICH IpeaMeTHor oOmactu «MaTeMaTuka u
uHpopMaTUKa»  uepe3  obecreueHue  BO3MOXKHOCTH  NIPUOOpETeHHs U
UCIIOJIb30BaHUsl Oojee TINyOOKMX T'€OMETPUYECKUX 3HAHUW U JCHCTBUH,
cHeu(pUYHbIX T€OMETPUN, U HEOOXOAUMBIX JUIsl YCHEIHOTO NPo(ecCHOHAIBHOTIO
o0Opa3oBaHMsl, CBSI3aHHOTO C UCMOJIb30BAHUEM MATEMAaTUKU.

[IpuopuTeTHBIMU 3aJadyaMy Kypca TE€OMETPUM Ha YIIyOJEHHOM YpOBHE,
PACHIMPSIIONIMMU U YCUITMBAIOIUMHU KypC 0a30BOTO YPOBHS, SBJISIOTCS:

pacuIMpeHne MPEACTABICHUS O TEOMETPUN KaK YaCTH MUPOBOW KYJIBTYpbI U
(dopMupoBaHrE OCO3HAHUS B3aMMOCBSI3H T€OMETPUH C OKPY>KAIOIITIM MUPOM;

(opMHUpOBaHUE TMPEACTABICHUS O MPOCTPAHCTBEHHbIX (Urypax Kak o
BOKHEHIINX MAaTEMATHYECKUX MOJEIAX, IO3BOJIIOIIMX ONMCHIBATH U H3Yy4aTh
pa3HbIE ABJICHHS OKPYXKAIOLIEr0 MUPA, 3HAHUE MOHITHIHOIO anmnapara 1o pasaeiy
«CrepeoMeTpus» y4eOHOr0O Kypca T€OMETPUH;

dopMHUpOBaHWE  yMEHHMS  BJAJE€Th  OCHOBHBIMU  MOHSTHUSIMH O
IPOCTPAHCTBEHHBIX (UIypaX U HMX OCHOBHBIMHM CBOMCTBaMH, 3HaHHE TEOPEM,
GopMyl UM yMeHHE MX NPUMEHSATb, YMEHHUS JOKa3blBaThb TEOPEMbl U HAXOJIUTh
HECTaHJIAPTHBIE CIIOCOOBI PEIICHNUS 3a/1a4;

(dbopMHUpOBaHKE YMEHUS PAClIO3HABATh HA YEPTEkKAX, MOJAEISIX U B pealbHOM
MUPE MHOTOIPaHHMKM M Teja BpaLICHUs, KOHCTPYHUPOBATh I'€OMETPUUYECKUE
MOJEIIH;

(dopmMupoBaHre MOHMMAHUS BO3MOXKHOCTH aKCHOMATHUYECKOTO MOCTPOCHUS
MaTEMaTUYECKUX TEOpuil, POPMUPOBAHHE TMOHMMAaHUS POJM AKCMOMATHUKHU TMPH
IIPOBEJICHUM PACCYKICHUH;

(dopMupoBaHrHe yYMEHHMs BIaJE€Thb METOJAMHU J0Ka3aTeIbCTB U aJTOPUTMOB
pElIEHUs, YMEHUS WX IPUMEHSATh, NMPOBOJAUTH JI0KA3aTEIIbHBIE PACCYKICHHS B
XOJI€ PELICHHS CTEPEOMETPUUECKHX 3a/1a4 U 33Ja4 C IPAKTUUYECKUM COAEPKAHUEM,



dbopMupoBaHUE TPEACTABICHUS O HEOOXOAMMOCTH  JIOKA3aTEIbCTB  MPHU
000CHOBAaHWY MAaTEMAaTHUECKUX YTBEPKICHUA U POJIH aKCHOMATUKU B TIPOBEICHUN
JIEAYKTUBHBIX PacCyKIECHU;

pa3BUTHE M COBEPIICHCTBOBAHME MHTEIUICKTYaIbHBIX M  TBOPUYECKHX
CIIOCOOHOCTEH 00yYaronuuxcs, MO3HABATEIbHON aKTUBHOCTH, MCCIIEI0BATEIbCKUX
YMEHUH, KpUTUIHOCTH MBIIIICHUS, HHTEpeCca K U3YUCHUIO TEOMETPHUH;

dbopMupoBaHre (PYHKITMOHAIIEHOH TPAaMOTHOCTH, PEICBAHTHON T€OMETPHH:
YMEHUSI PAClO3HABATh IMPOSBICHUS TE€OMETPUUYECKUX TOHSATHH, OOBEKTOB U
3aKOHOMEPHOCTEH B peajbHBIX KHU3HCHHBIX CUTYyaIlUsSX W MPH HU3YyUYEHUU JAPYTHUX
y4eOHBbIX MPEIMETOB, MPOSBIECHUA 3aBUCUMOCTEH M  3aKOHOMEPHOCTEW,
MOJICTMPOBAHUSl PEATBHBIX CHUTYallMii, UCCIEIOBAHUSI TMOCTPOEHHBIX MOJIENEH,
WHTEPIPETALNU MTOTYYEHHBIX PE3YJIbTATOB.

OCHOBHBIMH COJIEpPKAaTEIbHBIMU JIMHUSAMH y4eOHOTO Kypca «['eomerpus» B
10-11 «xmaccax sBustoTcsi:  «lIpsMble W TUIOCKOCTH B MPOCTPAHCTBEY,
«MHuororpannukn», «Tema Bpamenus», «BekToppl H  KOOpAWUHATHI B
IPOCTPAHCTBE», «JIBUIKEHUS B IPOCTPAHCTBEY.

ChopmynupoBanHoe Bo DPI'OC COO TpeboBaHHE «YMETh OINEPUPOBATH
MOHATUSAMIY», PEJICBAaHTHBIMU T€OMETPUHM Ha YTIyOJIEHHOM ypOBHE OOYyYCHHUS B
10-11 kmaccax, OTHOCHTCSI KO BCEM COJIep>KaTelIbHbIM JIMHUSIM y4eOHOro Kypca, a
dbopMuUpOoBaHUE  JIOTMYECKUX yMEHHH  pacmpeiensercs He  TOJBKO IO
coJiepKaTelIbHbIM JTUHUSAM, HO U 10 rojgaM oOyuenus. ConepkaHue oOpa3oBaHus,
COOTBETCTBYIOIIIEE MPEIMETHBIM pe3yiibTaram ocBoeHus denepanbHoit paboueit
IpPOrpaMMbl, paclpeleNEHHBIM IO ToJaM OOYYEHHs, CTPYKTYPHUPOBAHO TaKUM
o0pa3zoM, 4TOOBI KO BCEM OCHOBHBIM, TPUHIIUITHAIBHBIM BOIIPOCAM O0yYarOIIHUECs
oOpalanuch HEOAHOKPATHO. OTO  TO3BOJIIET OpPraHu30BaTh  OBJIAJCHUE
r€OMETPUYECKUMH TIOHSATHSIMH ¥ HaBBIKAMH ITOCJIEIOBATEIIEHO M TIOCTYIIATEIBHO, C
COOJII0/ICHUEM TIPUHIIMIIA TPEEMCTBEHHOCTH, a HOBbIE 3HAHUS BKIIIOYATh B OOIIIYIO
CUCTEMY TE€OMETPHUYECKUX MPEICTABICHUN O0YUYaIOIUXCs, PACIIUPSS U YTITyOJIsist
e€, o0pa3ys MPOYHBIC MHOXXECTBEHHBIC CBSI3H.

[lepexo k U3yUYEHHUIO FTEOMETPUU HA YTIyOJIEHHOM YPOBHE TTO3BOJISIET:

co3gath  ycioBus ang  guddepeHumnanuu  o0ydeHHs,  TTOCTPOCHUS
WHIUBUIYAIbHBIX  00pa30BaTEIbHBIX MpOrpaMM, OOECIeUnuTh YIIyOJIEHHOE
M3yYeHHE TEOMETPUHU KaK COCTaBIISIONIEH yaeOHoro mpeaMera «MaTeMaTHKay;

MOJATOTOBUTH OOYYaIOIIUXCA K TMPOJOHKCHUIO H3YYEHUST MaTEMaTUKH C
y4€ToM BBIOOpa Oyaymiel mpodeccuu, obecreunBas MPEEMCTBEHHOCTb MEXTY
001mKM ¥ TPOPEeCCHOHATIEHBIM 00pa30BaHUEM.

Ha wusyuenume yuebHOro kypca «l'eomerpus» Ha yriayOJ€HHOM YpOBHE
otBoauTcs 204 yaca: B 10 kiracce — 102 gaca (3 gyaca B Henento), B 11 kimacce — 102
yaca (3 Jaca B HEZIEINI0).



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 pacnosiokeHrne MNpsMBIX B IIPOCTPAHCTBE: IEPECEKAIOIIMECH,
napajulelIbHble M CKpeluBaromuecs npsmele. [IpU3Hakum CKpemmBarOmuMxcs
npsAMbIX. [lapamnenbHOCTh MPSAMBIX U INIOCKOCTEW B MIPOCTPAHCTBE: NapaJUIeIbHbIC
IIPSIMBIE B IIPOCTPAHCTBE, MAPAUIEIBHOCTD TPEX MPSAMBIX, IAPAIIIEIBHOCTD IPSMOU
U 1iockoct. [lapamnenbHoe M LIEHTpalbHOE MPOEKTUPOBAHUE, H300pakeHHe
¢uryp. OcCHOBHBIE CBOHCTBa MapauIeIbHOIO MNPOEeKTHUpoBaHUs. HM300pakeHue
buryp B nmapajuiesibHOW MPOEKUHUU. YTJbl C COHAMPABIEHHBIMU CTOPOHAMH, YIOJ
MEXy NpsMBIMU B mpocTpaHcTBe. [lapamienbHOCTh INIOCKOCTEN: MapaljieIbHbIe
IUIOCKOCTH, CBOKMCTBA MapaJuIeIbHbIX IJIOCKOCTEM. IIpocreiimmue
OPOCTPAHCTBEHHbIE (QUIYyphl Ha IJIOCKOCTH: TETpaj’Ap, MapajuleNenume],
IMOCTPOEHUE CEUCHUU.

IleprieHAMKYIAPHOCTD IPSMOM U IUIOCKOCTH: IEPIECHIAUKYIISPHBIEC NPSIMbBIC B
IPOCTPAHCTBE, NPSAMBIE NApPAUICIbHBIE W IIEPIEHAMKYJISPHBIE K IUIOCKOCTH,
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,  HOPOEKUUs  (PUIyppl  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 IUIOCKMX YIJOB MHOrorpasHoro yrija. CBoWCTBa IUIOCKMX U
JIBYTPAaHHBIX YIJIOB TPEXTPAHHOrO yrja. Teopembl KOCMHYCOB U CHHYCOB IS
TPEXTPAHHOIO yIJIA.

MHororpaHHuKH

Buapl MHOrorpaHHukKoOB, pa3BEépTKa MHOrorpaHHuka. llpusma: n-yronpHas
npu3Ma, npsiMasi ¥ HaKJIOHHAs TPU3Mbl, OOKOBas U MOJHAsI TOBEPXHOCTh MMPU3MBI.
[Tapamtenenurien, nOpPsSMOYTOJBHBIA — NapajulelENUNe]] ©W  €ro  CBOUCTBA.
Kparvaiimme myTm Ha TIOBEpXHOCTM MHOrorpaHHuka. Teopema Oiepa.
[IpoctpancTtBennass 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. IlpencraBieHue o NpaBUIBHBIX MHOIOTPaHHUKAX: OKTas3Jp,
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 TOBEPXHOCTH W TOBEPXHOCTH MPABUIBLHOM MHUpPaAMUIBI,
TeopeMa O IUIOIIAAN YCEYEHHON TMPaMUIBI.

CumMeTpust B  TIPOCTPAHCTBE. JIEMEHTHl CHUMMETPUU  MOPABUIBHBIX
MHOTOTpaHHUKOB. CHUMMETpHsT B MPAaBWIBHOM MHOIOTPAaHHUKE: CHMMETPHS
napajuielienunea, CUMMETPHUS MPAaBWIbHBIX MPU3M, CUMMETpPHUsS NPaBUIbHOU
MAPaAMHU/IBIL.

BekTOpbI 1 KOOPpAMHATHI B IPOCTPAHCTBE

[loHATHA: BEKTOpP B HIPOCTPAHCTBE, HYJEBOW BEKTOpP, JJIMHA HEHYJIEBOTO
BEKTOpPA, BEKTOpPbl KOJUIMHEApPHBbIE, COHANPABJICHHBIE U MPOTUBOIIOIOKHO
HaIpaBJICHHbIE BEKTOPbI. PABEHCTBO BEKTOPOB. [[€CTBUS ¢ BEKTOPaMHU: CIOXKECHUE
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 mnapamnenenunena. Teopema O pas3IoKEHUM 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

[ToHATHSA: UUIAMHAPUYECKAS TOBEPXHOCTb, KOHHUYECKAs ITOBEPXHOCT,
chepuueckas TMOBEPXHOCTh, oOOpasyromue moBepxHocTe. Tema BpalieHus:
UJIMHAP, KOHYC, YCeUYEHHBIM KOHYC, cdepa, map. Bzaumuoe pacronoxeHue
cheppl M TIUIOCKOCTH, KacaTelbHas IIOCKOCTh K cdepe. M3o00paxenue ten
BpallleHus] Ha TIOCKOCTU. Pa3BépTka nuimHapa u koHyca. Cummerpusi cepbl u
mapa.

O6bém. OcHoBHBIE CcBoiicTBa 00BEMOB Ten. Teopema 00 o00bEMe
NpsSIMOYTOJILHOTO Tapajuienenunena u ciueactsust u3z He€. OObEM mNpsaMoil u
HAKJIOHHOW MPU3MBbI, WJIMH]IpA, MUpaMUibl U KoHyca. OOBEM I1apa M 1apoBOTO
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, BNUCAHHOW B MHOTOTPAHHUK WIIA 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
IIJIOCKOCTH € UCMOJIb30BAHUEM CTEPEOMETPUYECKUX METO/IOB.

[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
CEUCHMH: METOJI CJIEA0B, METOJI BHYTPEHHErO0 MPOCKTUPOBAHUS, METOJI IIEpEeHOCca
CEKYILIEH MIOCKOCTH.

BekTOpbI 1 KOOPpAUHATHI B IPOCTPAHCTBE

Bekropel B mpoctpancrBe. Omepauuu HajJ BEKTOpamH. BekTopHoe
YMHOXEHHE BEKTOpOB. CBOWCTBa BEKTOPHOro yMHOXeHUA. [IpsMoyronpHas
cucTteMa KoOpAuHaT B IpocTpancTBe. KoopanHaTel BekTopa. PasznoxkeHnue BekTopa
no Oasucy. KoopamHaTHO-BEKTOPHBIA METOJl TpPHU PEHICHHUH TE€OMETPUUYECKHUX
3a7ad4.

JIBMKeHUs B IPOCTPAHCTBE

JIBrkenus mpoctpaHcTBa. OtoOpakeHus. JIBUKEHUS U PaBEHCTBO GUTYP.
OOmue cBoicTBa JBMOKCHUW. Bunabl JIBWXKEHUN: TapajuIebHBIA TEPEHOC,
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,
npoleayp TPakIaHCKOro 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 HACTOSIIEMY POCCUICKOW MAaTEMAaTHUKH, IIEHHOCTHOE OTHOILIECHHE K
JOCTHXKEHUAM POCCHMCKUX MATEMATHUKOB U POCCUMCKOM MAaTEMaTUYECKOM IIKOJIbI,
UCIIOJB30BaHUE OSTUX JOCTHKEHUW B JAPYrUX HayKax, TEXHOJIOTHAX, cdepax
SKOHOMHKH;

3) IyXOBHO-HPABCTBEHHOE BOCIIUTAHUE:

OCO3HaHHWE AYXOBHBIX IEHHOCTEH POCCHUIMCKOTO Hapoja, chOpMHUPOBAHHOCTH
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 MPUMEHSATh MaTEMAaTUYECKHE 3HAHHUS B
MHTEpecax 3/10pOBOTO M 0€30MMacHOro 00pasa KU3HU, OTBETCTBEHHOE OTHOIICHHUE K
CBOEMY 37I0pOBBIO (3I0pOBOE INMHUTAHWE, COAJTAHCUPOBAHHBIA PEKUM 3aHATUH U
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 mpodeccum U pealn30BbIBATh COOCTBEHHBIE J>KM3HEHHBIC 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) 3K0JI0TUYeCKOe BOCIIMTAHUE:

c(OpPMHPOBAHHOCTh  DKOJIOTMUECKOW  KYJIbTYpbl, TOHUMAHUE BIUSHUS
COLIMAJIBHO-D)KOHOMHYECKHUX IPOLIECCOB HA COCTOSHUE IPUPOJHON U COLMAIBHON
Cpelibl, OCO3HAHUE I100ANTBHOr0 XapaKTepa KOJIOTHUECKUX MpoOiieM, OpUeHTaIUs
Ha MpPUMEHEHHE MAaTeMAaTHMYeCKUX 3HAHWM JUIsl peuieHus 3agad B 00JiacTu
OKpY’Kalollel Cpenabl, IUIAHUPOBAHUE IIOCTYIIKOB M OLICHKM HX BO3MOXKHBIX
MIOCJICICTBUU [T OKPYKAIOLIEN CPEbI;

8) HeHHOCTH HAYYHOr0 NO3HAHUSA:

c(OpMHPOBAHHOCTh MHPOBO33PEHHUSI, COOTBETCTBYIOLIEIO COBPEMEHHOMY
YPOBHIO  pa3BUTHsI HAyKd W OOINECTBEHHOM  NpPAaKTHKH, IOHUMaHHe
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 JEATEIBHOCTD
WHJVMBUAYAJIBHO U B TPYIIIE.

METANPEAMETHBIE PE3YJIBTATBI

Ilo3naBaTe/IbHBbIC YHUBEPCAJIbHbIE YUeOHbIE AeHCTBUSA

Bba3oBble Jlornyeckne aeiicTBus:

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

BOCIIPUHUMATh,  (OpMYyJIHMpPOBaTb U  NpeoOpa3oBbIBaTh  CYXKJICHUS:
YTBEPAUTENIbHbBIE U OTPULIATENIbHBIC, EAMHUYHBIC, YACTHBIE U O0LIHE, YCIOBHBIE;

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

JIeNaTh BBIBOJABI C MCIOJIB30BAHUEM 3aKOHOB JIOTHMKH, JE€IyKTUBHBIX U
MHJYKTUBHBIX YMO3aKJIIOUEHHM, YMO3aKIIFOUEHH 110 aHAJIOTUH;

IPOBOJUTH CAMOCTOSITENILHO J10KA3aTEIbCTBA MATEMATUYECKUX YTBEPKICHUM
(mpsiMbI€ M OT MPOTHUBHOI'0), BBICTPaUBaTh apryMEHTALUIO, IPUBOJIUTH IPUMEPHI U
KOHTPIIPUMEPBI, 000CHOBBIBATH COOCTBEHHBIE CYKJICHHS 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 MCCIEAOBATEIbCKUN HHCTPYMEHT IO3HAHMS,
(opMynHpoBaTh  BOIPOCHl,  (PUKCHPYIOLIME  MPOTUBOpEYME,  MOpodieMy,
yCTaHaBJIMBaTh MCKOMOE U JaHHOE, (pOpMHUPOBATH TUIIOTE3Y, aApryMEHTHPOBATH
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  HAONIONCHUSA, HCCIIENOBaHUS, OLEHUBAaTh  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 JUIsl 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,
WUTIOCTPUPOBATH Tpaduuecky;

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

KoMMyHUKaTHBHBbIE YHHUBEPCAJIbHbIE YUeOHbIE 1elCTBUS

Oo0menue:

BOCIIPUHUMATh U (hOPMYJIMPOBATH CYKJICHHUS B COOTBETCTBUH C YCIIOBHAMU H
HEeassMU  OOIIEHUs, SCHO, TOYHO, I'PaMOTHO BBIPAXKaTh CBOIO TOYKY 3pEHUS B
YCTHBIX M TMChbMEHHBIX TEKCTaX, /laBaTh IMOSCHEHUS IO XOAY PEIICHUs 3aJauu,
KOMMEHTHPOBATH IMOJYYCHHBIN pe3yJIbTarT;

B X0Ji¢ OOCYXXJICHHS 3aJIaBaTh BOIIPOCHI I10 CYIIECTBY OOCYXIAaeMOH TEMBI,
npoOJieMbl, pelraeMoil 3ajadyu, BBICKA3bIBaTh UJEH, HAIlEJICHHbIE Ha TMOUCK
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 € Y4E€TOM 3ajad
IIPE3CHTAIMN 1 OCOOCHHOCTEH ayIUTOPHH.

PerynsiTuBHbIE YHHBepcaJbHbIEe YUueOHbIEe 1elCTBUSA
Camoopranuzanus:



COCTaBJISITh IJIAH, aJITOPUTM PELIECHUS 3aJauH, BHIOMPATh CIOCO0 PELICHUS C
Y4ETOM UMEIOLIUXCS PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEM, apryMEHTHUPOBATH
U KOPPEKTUPOBATh BAPUAHTHI PEUICHUH C YYETOM HOBOU MH(OpMaLUK.

CaMOKOHTPOJ/Ib, IMOLMOHAIbHBIN HHTEJVIEKT:

BJa/JeTh  HAaBbIKAMU  [O3HABATEJIIbHOM  pediekcud Kak  OCO3HaHHUSA
COBEPILAEMBIX JEHCTBUH M MBICIUTENIBHBIX IMPOLECCOB, UX PE3YJbTATOB, BIAJIETh
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 OIINOOK, BBISIBICHHBIX TPYIHOCTEH;

OLICHHMBATh COOTBETCTBUE PE3YJIbTaTa LIEJU U YCIOBUAM, OOBICHATH TPUUUHBI
JNOCTHXKEHHSI WIIM HEIOCTHIKEHUSI PE3YJIbTATOB JESTEIIBHOCTH, HAXOAUTh OIIMOKY,
JaBaTh OLIEHKY IPHUOOPETEHHOMY OIIBITY.

CoBMecTHAs AeATEIBbHOCTD:

NOHUMAaTh U HCIIOJIb30BATH MIPEUMYIECTBA KOMAHIHON M WHIWBUAYaIbHOU
paboThl MpHU pEeuIeHUH YYEeOHBIX 3aJ]ady, M[PUHUMATh LEJdb COBMECTHOMU
NEeSATENbHOCTH, TJIAHUPOBATh OPraHU3alMI0 COBMECTHOM pabOThl, pacHpeneisiTh
BUJBl padoOT, JOroBapuUBaThbCs, OOCYXAaTh MpPOIEcC U pe3ysabTaT padoThl,
0000111aTh MHEHHUS HECKOIBKHX JIIOEH;

y4acTBOBaTh B I'PyHHoBbIX (hopmax paboThl (0OCyx AeHHS, OOMEH MHEHUH,
«MO3TOBbIE IITYPMBbD» M HHbBIE), BBIIOJHATH 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 OCHOBHBIMHU IOHATHUSIMH CTEPEOMETPUH TPHU
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, MPSAMBIX H IJIOCKOCTEH B MPOCTPAHCTRBE;

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 (TIpHU3Ma,
nvpamuza, NpsAMOyTOIbHBINA Mapauieaenunes, Kyo);

e KIacCMPUIMPOBATH  MHOTOTPAaHHUKH, BBIOMpas  OCHOBaHHUS  JJiA
KJaccuukanuu;

e CBOOOAHO oOmepUpoBaTb IMOHATUSMHU, CBS3aHHBIMU C  CEUCHHEM
MHOTOTPaHHUKOB TJIOCKOCTHIO;

e BBHITIONHSATH napajyuieNbHOe, IEHTPaTbHOE u OpPTOTOHAILHOE
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 CBOOOIHO 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 PEIICHUH MAaTEeMAaTHYEeCKUX 3a/1ay MOBBIIIIEHHOTO U BHICOKOTO YPOBHS
CJI0’KHOCTH;

e TMPHUMEHATh MPOCTEHIINE MPOTpaMMHBIE CpPEIACTBA U  JIIEKTPOHHO-
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
npo0JIeMbl, MOJETUPOBATh pEalbHBIE CHUTYAaIlMH 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 TPEICTaBICHHUS 00 OCHOBHBIX JTamax Pa3BUTHSI TEOMETPUU 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 BEJIMYMUHBI AJIEMEHTOB 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 MHOTOTPAHHUKOB: MHOTOTPAaHHHK, BIUCAHHBIA B cdepy H
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 W3 PUCYHKOB MPOCTHIX OOBEMHBIX (DUTYp: 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 ONEPUPOBATH MOHSATHEM 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[EJIOM, 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, PU TOBOPOTE BOKPYT MPSIMOM, MpeoOpazoBanusl mogoous;
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 TOCTPOEHUSI CEUEHUU: METOJ CJEI0B, METOJ
BHYTPEHHETO IPOEKTUPOBAHHUSI, METOJ IEPEHOCA CEKYIIEH INTOCKOCTH;



JIOKa3bIBaTh T€OMETPUUYECKUE YTBEPKICHUS;

NPUMEHATh TeOMETpUUECKHE (DAaKThl JUJISl PEIICHHS] CTEPEOMETPUUYECKUX
3a/1a4, TPEANOJIAraloluX HECKOJIBKO IIaroB PELICHUS, €CIH YCIOBUSA
MPUMEHEHUS 3a/IaHbl B IBHOW U HESIBHOM (opMme;

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

MIPUMEHSATH MPOrPAMMHBIE CPEACTBA M AJIEKTPOHHO-KOMMYHHKALIMOHHbBIE
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 CUTYallUM Ha S3BIKE I'€OMETPHUH, HCCIENO0BATH ITOCTPOCHHBIE
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 KJIACC
KosaunyecTBo 4acoB JJIeKTPOHHbIE
Ne HaumeHoBaHue pa3/iesioB U TeM (undgposbie)
n/n NMPOrpamMmblI Bcero Konrponbire | Ipakrireckite o0pa3oBaTeJibHbIE
padoThI padoThbI pecypenI

BBenenue B ctepeoMeTpuIo 23 1

B3aumHoe pacnonoxeHue npsiMbIx B 5 1

MIPOCTPAHCTBE

[TapannenbHOCTh NPSMBIX U TUIOCKOCTEH B 3

MIPOCTPAHCTBE

HepneHnmnympHOCTb MPSIMBIX U o5

TUTOCKOCTEH B MPOCTPAHCTBE

Vbl U paccTossHUS 16

MHororpaHHuKu 7

BexkTopsl B mpocTpaHcTBE 12

HOBTOPGHI/IC, 0000111eHUE ¥ CUCTEMATHU3ALIHS 5 5

3HAHUU
OBIIEE KOJIMYECTBO YACOB I10 ITPOPAMME 102 6 0




11 KJIACC

KoanuectBo yacos DJIeKTPOHHBbIE
HanmeHnoBaHmue pa3jiesioB U TeM (undposrbie)
Ne n/m Konrpoabubie | IIpakTHyeckue
NPOrpaMMbl Bcero o0pa3oBaTeJIbHbIE
padoTbI padoThI pecypesI
1 AHanuTHyeCcKas reoMeTpHusl 15 1
) [ToBTOpeHwue, 0606meHI:Ie u 15 1
CUCTEMAaTHU3alMsl 3HAaHUM
3 O0BEM MHOTOTpAaHHUKA 17
Tena Bpaiienus 24 1
5 [Tnomaan moBEpXHOCTU U O0BEMBI 9 1
KPYIJIBIX TeJ
6 JBxeHus 5 1
7 [ToBTOpEHue, 0606HI€HI:I€ u 17 5
CUCTEMaTHU3alMsl 3HAaHUM
OBHIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 102 8 0







HNOYPOYHOE IIVTIAHUPOBAHHUE
10 KVIACC

Ne
n/n

Tema ypoka

KoanuyecTBO 4acoB

Bcero

KonTtpoJsbHbie
padoThbI

IIpakTH4eckue
padoThbI

DJIeKTPOHHBbIE
uudgposbie
o0pa3oBaTejibHbIE

pecypcbl

OcHoBHbIE TpaBUjIa H300paKEHUS HA
PHUCYHKE TUIOCKOCTH, TTAPAJLICITBHBIX MPSIMBIX
(OTpe3KOoB), CepearHbI OTPE3Ka

[lonsTHA cTepeoMeTpUn: TOUYKA, IpsiMas,
IJIOCKOCTB, MPOCTPaHCTBO. OCHOBHEIE
MpaBuIia U300paKeHHs Ha PUCYHKE
IJIOCKOCTH, MapaljIeIbHBIX MPSIMBIX
(OTpe3KoB), cepeauHbI OTpE3Ka
[TonsTHsI: MepeceKaronuecs MIOCKOCTH,
MepeceKaromyecs npsmMasi ¥ miIoCKOCTh;
MOJIYIPOCTPAHCTBO

[TonsATHsA: nepecekarommecs MI0CKOCTH,
nepeceKaronyecs npsMas v IIOCKOCTb;
MIOJIyIIPOCTPAHCTBO

MHororpaHHHKH, U300pakeHHe TPOCTEUIITHX
MIPOCTPAHCTBEHHBIX (HUTYD,
HECYHIECTBYIOITUX 00BHEKTOB

MHororpanHuKkH, ©300pa’keHHe MPOCTEUIIINX
IIPOCTPAHCTBEHHBIX (pUryp,
HECYULIECTBYIOIINX OOBEKTOB

AKCHOMBI CTEPEOMETPHH U NIEPBHIE




CJIICACTBHA U3 HUX

AKCHOMBI CTEPEOMETPHUHU U TIEPBHIE
CJIECTBUS U3 HUX

AKCHOMBI CTEPEOMETPHUH U TIEPBbIC
creacTBus n3 HUX. CrocoOb! 3a1aHuS
MPSAMBIX U INIOCKOCTEMN B MPOCTPAHCTBE.
O0603Ha4eHUs MPSAMBIX U TUNIOCKOCTEH

10

N3o06paxkenue ceueHuit nupamubl, Kyda u
MIPU3MBI, KOTOPBIE TPOXOAT uepe3 ux péopa.
N3o0paxenue nepecedeHus moayuyeHHbIX
IJIOCKOCTEN. PackpammBaHue MOCTPOECHHBIX
ceueHM Pa3sHbIMU LIBETAMU

11

N3o06paxkenue ceueHuil nupamubl, Kyda u
MIPU3MBIL, KOTOPBIE IPOXOIAT uepe3 ux péopa.
N300pakeHne mepecedeHus oTyYeHHBIX
IJIOCKOCTEN. PackpammBaHue OCTPOECHHBIX
CEUeHU pa3HbIMU IIBETAMHU

12

N3o0paxenue ceueHnit mupaMuIbl, Kyoa u
MIPU3MBI, KOTOPBIC TPOXOIAT uepe3 ux péopa.
N300pakeHune nmepeceveHns MoydeHHBIX
IJIOCKOCTEN. PackpalmmBaHue MOCTPOEHHBIX
CEUYEeHUN Pa3HBIMU I[BETAMU

13

N3o6paxkenue ceueHuil nupamuabl, Kyoa u
MIPU3MBI, KOTOPBIE IPOXOIAT Yepes ux peéopa.
N300pakeHne mepeceveHus mMoydeHHBIX
iockocTel. PackpammBaHie mocTpOSeHHbIX
CEUEHUI pa3HbIMU 1IBETAMHU

14

Mertox creioB i MOCTPOSHUS CEUEHUN




15

MeTop ciemoB I TOCTPOCHHS CEYCHUH.
CaoiicTBa nepecedeHuil MpsIMbIX U
IIJIOCKOCTEMN

16

Meron ciie0oB AJis IOCTPOSHHUS CEUEHU.
CBoiicTBa nepeceyeHuil MPSIMbIX U
IJTOCKOCTEMN

17

[TocTpoenue ceyeHwuii B mupamuie, Kyoe mo
TpéM Toukam Ha pébpax. Co3nanue
BBIHOCHBIX YEPTEKEH U 3aIIUCh 111aroB
IIOCTPOCHHUSA

18

[TocTpoenue ceueHwmii B nmupamue, Kyoe mo
TpéM Toukam Ha pébpax. Co3anue
BBIHOCHBIX YEPTE)KEH M 3aIKCh IIaroB
MOCTPOCHUS

19

[TocTpoenue ceuenuii B mupaMue, Kyoe mno
TpéM Toukam Ha péopax. Cozmanue
BBIHOCHBIX YEepPTEXKEH U 3aIuCh IIaroB
MIOCTPOCHHUS

20

[TocTpoenue ceueHuii B mupaMuie, Kyoe mo
TpéM Toukam Ha p&opax. Coznanue
BBIHOCHBIX ‘-IGpTG)KGfI U 3aI1MCh 11aroB
MTOCTPOCHHUS

21

[ToBTOpenue mianumerpun: Teopema o
MIPOMOPLMOHANIBHBIX oTpe3kax. [logobOue
TPEYrOAbHUKOB

22

[ToBTOpenue mnanumerpuu: Teopema
Menenas. PacueTsl B ceueHUSIX HA
BBIHOCHBIX YepTexax. McTopust pa3BuTHs
TJITAHUMETPUHU U CTEPEOMETPUH




23

Kontponbnas padota "AKCHOMBI
crepeomerpun. Ceuenus"

24

B3aumHoOe pacnonoxeHue npsiMbIxX B
npoctpancTBe. CKpeuMBaOIIUECs IpsMbIE.
[Ipu3Haky CKkpemuBarOMMXCs MPSIMbIX.
[lapasnsenbHble IPsIMbIE B IPOCTPAHCTBE

25

TeopeMa 0 CyIlIeCTBOBAHUU U
€IMHCTBEHHOCTH IPSIMOl MapasuieIbHON
JTAHHOU MPSIMOM, TPOXOAILEH Yepe3 TOUKY
MPOCTPAHCTBA U HE JIekKaIEH Ha JaHHOU
npsiMoi. Jlemma o nepecedeHun
MapajuieNbHbIX MPSMBIX MIIOCKOCThIO

26

[TapannenbHOCTH Tpex MpsMbIX. Teopema o
TpEX mapauieNbHbIX OpAMbIX. Teopema o
CKPEITUBAIOIINXCS MPSIMBIX

27

[TapannensHoe npoekTupoBanre. OCHOBHbBIE
CBOMCTBA MapaieIbHOTO MPOSKTUPOBAHMUS.
N3o0paxenue pa3Hbix GUTyp B
MapajiyeIbHON MPOEKIIUU

28

[HenTpanbsHas nmpoekuus. Yromi ¢
COHaIpaBJICHHbBIMU CTOPOHAMU. VYrona MCKOY
HPSIMBIMU

29

3aa4uM Ha JOKa3aTeIbCTBO U UCCIIEOBAHME,
CBSI3aHHBIE C PACIOJIOKEHUEM MPSMBIX B
IIPOCTPAHCTBE

30

[ToHsATHS: MapaIenbHOCTh MPSIMON U
TUTOCKOCTH B IpocTpaHcTBe. [Ipu3Hak
MapaJuIeTbHOCTH MPSIMOH U INTOCKOCTH.
CaoiicTBa napauieaIbHOCTU IPIMON U




IINIOCKOCTH

31

FeOMeTpI/I‘-IGCKI/IC 3aJa4yy Ha BBIYUCIICHUC U
JI0Ka3aTeIbCTBO, CBS3aHHBIC C
NapasuieIbHOCTBIO MIPSIMBIX U IJIOCKOCTEH B
MIPOCTPAHCTBE

32

[TocTpoeHne ceueHus, MPOXOASIIETO Yepes
JAHHYIO MIPSIMYIO Ha YEPTEKE U
[apajuielIbHOTO APyrou npsiMou. Pacuér
OTHOILCHUN

33

[TapamienbHast mpoeKIUs, MPUMEHEHHE TSI
MOCTPOCHHS CeUYeHUi KyOa u
napamienenumnena. CroiicTsa
napasuiesienuIe/1a U Ipru3Mbl

34

HapaJIJ'ICJ'IBHBIC IIJIOCKOCTH. HpI/ISHaKI/I
napauIeIbHOCTHU IBYX IUIOCKOCTEH

35

TeopemMa o mapasuieIbHOCTH U
€IMHCTBEHHOCTH IIOCKOCTH, IPOXOAALIEH
yepes TOUKY, He MPUHAJICKAIILYIO TaHHON
IJIOCKOCTH M CJICJICTBUSA U3 HEE

36

CBolicTBa napasuleabHbIX INIOCKOCTEN: O
[1apajuIeIbHOCTHU IPSIMBIX [IEPECCUCHUS TIPU
IIEPECEUEHUH JIBYX NapalJIeNIbHBIX
IIJIOCKOCTEMN TPEThEU

37

CaoiicTBa napasieabHbIX MJIOCKOCTEN: 00
OTpe3Kax IapajjIeabHbIX NPIMBIX,
3aKJIFOYEHHBIX MEXy MapajieIbHbIMU
IUIOCKOCTSIMU; O IIEPECEUCHUN PSAMOM ¢
ABYMs TapaJuICJIbHBIMUA INIOCKOCTAMUA




[ToBTOpenue: reopema [ludaropa Ha

38
IJI0CKOCTH

39 IloBTOpEHME: TPUTOHOMETPUS
MPSIMOYTOJIBHOTO TPEYTOJIbHUKA

40 CgoiicTBa Ky0a ¥ MPSMOYTOJIBEHOTO
napajuiesnenuneaa

41 Brruncnenue UIMH OTPE3KOB B KyOe 1
MPSIMOYTOJILHOM IapajuielieuIe e
[TepieHAMKYIAPHOCTD MPSIMOM U TIIIOCKOCTH.

42 [Ipu3Hak nepnesaANKyISIPHOCTH IPSIMOM U
IJI0CKOCTH
IlepnieHIUKYISIPHOCTD NPSAMOM U IIIOCKOCTH.

43 [Ipu3Hak nepneHIuKyISIPHOCTH IPSIMOU U
IJIOCKOCTH
TeopeMa 0 CylIeCTBOBAHUU U

44 €AMHCTBEHHOCTH NPSIMOM, MPOXOAIIEH
4yepe3 TOUKY ITPOCTPAHCTBA U
MEPIEeHIUKYIISIPHON K MIIOCKOCTH

45 [I1nockoCTH ¥ EpHEHIUKYIISIPHBIE UM
IIPsIMbIE B MHOTOTpaHHHUKAX

46 [InockocTH U nepreHIUKYJIIIPHbIE UM
MIPSIMBIE B MHOTOI'PAHHHUKAX

47 [Iepnenaukynsap u HaknoHHas. [loctpoenue
NEPIEeHIUKYJISIpa U3 TOUYKU Ha IPAMYIO

48 Ilepnennukynsp n HakinoHHas. [loctpoenue
MEPIEHIUKYIISIpa U3 TOYKH HA MPSMYIO

49 Teopema o Tpéx nepneHaAuKyIspax (mpsmas

u oOpaTHast)




Teopema o Tpéx nepneHAUKyIsIpax (mpsmas

50
u oOpaTHast)

51 VYTroa Mexay CKpelMBarOIIMMHUCS PSIMBIMU

59 [Touck neprneHANKyYISIPHBIX MPSIMBIX C
MIOMOIIBIO IEPIEHINKYJIPHBIX INIOCKOCTEH

53 OpToroHanbHOE NPOEKTUPOBAHUE
ITocTpoenue ceuenuii Kyoa, mpU3MbI,

54 IIPaBUIBHOM MUPAMUIBI C TOMOIIBIO
OPTOrOHAJILHOM MTPOEKIINHU
[TocTpoenue ceuenuii Kyoa, mpU3MBI,

55 IIPaBWJIbHOM MUPaMU/IbI C IIOMOILBIO
OpPTOTOHAJILHOM MPOEKINH
CummeTpus B IPOCTPAHCTBE OTHOCUTEIIBHO

56 tockocty. [ImockocTn cumMmeTpuii B
MHOTOTpaHHUKaX

57 [Ipu3HaK nepneHaAuKyIIPHOCTH NPSMON U
IUIOCKOCTH KakK CJIEAICTBUE CUMMETPUHU

58 [IpaBunBbHBIE MHOTOTPaHHUKU. PacyéT
PacCTOSHUN OT TOUKH JI0 IJIOCKOCTH

59 IIpaBunbHBIE MHOTOTpaHHUKU. Pacyér
pPacCcTOSIHUNA OT TOUKH JI0 INIOCKOCTH
CriocoObl OIyCTUTh MEPIEHAUKYJIISAPBIL:

60 CUMMETPUS, CABUT TOUKHU MO NapalIeIbHON
IpsAIMON

61 CaBur no HenapasieJIbHON NpsIMOH,
W3MEHEHUE PACCTOSHHI

62 KonTponbhas pabora "B3aumHoe

PACIIOJIOKCHUC ITPAMBIX U IUIOCKOCTEH B




IpocTpaHcTBe"

63

IToBTOpEHME: Yyroy Mexay NpsAMbIMUA Ha
IIJIOCKOCTH, TPUTOHOMETPHS B
IIPOU3BOJIBHOM TPEYTOJIbHUKE, TEOpEMa
KOCHHYCOB

64

[ToBTOpEHHME: yroa MexIy
CKpCIIUBAOINMUCA ITPAMBIMU B
MIPOCTPAHCTBE

65

FeOMeTpI/ILIeCKI/IC MCTOJbI BEIYHUCIICHUA YIJIa
MCXKAY NPpAMBIMA B MHOT'OT'PAaHHUKAX

66

JIByrpansblii yroa. CBOMCTBO JIMHEHHBIX
YIJIOB ABYTPAHHOIO yria

67

68

[Tepnenaukynsapubie maockoctu. CBoOMCTBA
B3aMMHO NEPHEHANKYIISIPHBIX IUNIOCKOCTEN

[Ipu3Hak nepneHuKyISIpHOCTH IIJI0CKOCTEH;
TEOpEMa O MPSIMOU NEPECEUEHMS IBYX
IJIOCKOCTEH MepHeHANKYISIPHBIX TPEThEH
IJIOCKOCTH

69

[IpsMoyToIBHBIN Mapasuienenunesn; Kyo;
HU3MEPEHUS, CBOMCTBA IIPSIMOYT'OJIBHOTO
napajuienenumnesa

70

Teopema o aAuaroHay MPSIMOYTOJILHOTO
napauiesyienure/a u CIeCTBUE U3 Hed

71

CrepeomeTpuiecKkre U MpUKIIaAHbIC 3a/1a4H,
CBSI3aHHBIE CO B3aUMHBIM PACTOJI0KEHUEM
MPSIMBIX U IJIOCKOCTH

72

[ToBTOpEHME: CKPEIIMBAIOIINECS MPSMBIE,
napasuieNibHbIE TUIOCKOCTH B CTAaHIAPTHBIX




MHOTI'OrpaHHUKax

[Tapa mapajutenbHBIX TVIOCKOCTENW HA
CKPELIUBAIOIINXCSA MPSMBIX, PACCTOSTHUE

3 MEXKy CKPEIIMBAIOIIUMHUCS NPSIMBIMU B
MPOCTBIX CUTYaLHSIX

74 PaccrosiHME OT TOYKH 10 TUIOCKOCTH,
paccTosiHue OT NMPSIMOM 10 MIIOCKOCTH
Brluucnenue pacctosHUA MEXITY

75 CKPELIMBAIOIMIMMHUCS IPSIMBIMHU C HOMOULIBIO
MEPIEHIUKYISAPHON IIJIOCKOCTH
TpéxrpaHHslil yroj, HEpaBeHCTBA IS

76 TpexrpaHHbIX yrioB. Teopema [ludaropa,
TEOPEMBI KOCUHYCOB U CHHYCOB JJIS
TPEXTPAHHOTO yTia

77 DneMeHTHI ChepUIECKO TeOMETPHH:
reoJIe3NYECKUE JINHUU Ha 3emile

78 KontposnbHas padota "Yriasl U paccTosHUS"

79 Cucremaru3zanus 3HaHuN "MHOTOTpaHHHK U
€ro 3JIEMeHTHI"

80 [upamuna. Buasl nupamun. [IpaBuiibaas
nvpamuaa

81 [Ipusma. IIpssmas 1 HaKJIOHHASI IPU3MBI.
[IpaBunbHas npusma

82 [IpsiMoit napajuienenunes, NpsMOyroabHbINA
napasienenumnen, Kyo

83 Brinykibsie MHOTOrpaHHuKU. Teopema
Ditnepa

84 Brinykiieie MHOrorpanHuku. Teopema




Oiinepa. [IpaBunbHbIE U TOJTYIIPaBUIIbHBIE
MHOTOTPaHHUKH
85 Konrtponbnas padota "MHororpanHuKT" 1
86 [TonsiTHe BeKTOpa Ha TIOCKOCTH U B 1
MPOCTPAaHCTBE
87 CymMa BEKTOpOB 1
88 Pa3nocTh BekTOpOB 1
89 [TpaBumno mapamienenurnena 1
90 YMHOKEHHE BEKTOpa Ha YHCIIO 1
91 PasnoxeHue BekTopa 1o 6a3nc3vl TPEX 1
BEKTOPOB, HE JISKAIIUX B OJHOM MIOCKOCTH
92 CkaJisipHOE MTPOU3BE/ICHUE 1
93 Brruncienue yriia Mexay BEKTOpaMu B 1
MIPOCTPAHCTBE
94 [Ipocreiinme 3a1a4u ¢ BEKTOpaMH 1
95 [Ipocreiimme 3a1a4u ¢ BEKTOpaMH 1
96 [IpocrTeiimme 3agaun ¢ BEKTOpaMu 1
97 [IpocrTeiimme 3agaun ¢ BEKTOpaMu 1
98 O000111eHNE U CUCTEMATU3ALM 3HAHUI 1
99 O00011IeHNE ¥ cUCTEMATHU3aIMs 3HAHUN 1
100 HTorosast KOHTpOJIbHAs paboTa 1
101 HToroBast KOHTpOJIbHAs paboTta 1
102 O00011IeHNE U cCUCTEMATU3AaIMs 3HAHUI 1
OBUIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 102




11 KJIACC

KoanuectBo yacos DJIeKTPOHHbIE
nu@posbIe
Nenn/m | Tema ypoka Kontpoasubie | IlpakTuuyeckue
Bcero oOpa3oBaTeJibHbIE
padoThI padoTbI
pecypcsl
1 [ToBTOpenue Tembl "KoopauHatsl BeKTOpa 1
Ha MJIOCKOCTH U B MPOCTpaHCTBE"
5 IToBTOpenue temsl "CkansgpHoe 1
MPOU3BEICHUE BEKTOPOB"
3 [ToBTOpeHue TeMbl "Boruncinenue yria 1
MEX/1y BEKTOpaMHU B IPOCTpaHCcTBE"
4 [ToBTOpEeHUE TeMbI "Y paBHEHHE NIPSAMOI, 1
MPOXOJISIICH Yepe3 B TOUKH"
5 YpaBHEHHE INTOCKOCTH, HOPMaJlb, 1
yYpaBHEHHUE IUIOCKOCTH B OTPE3Kax
6 VYpaBHEHME ITIOCKOCTH, HOPMAJIb, 1
YPaBHEHHE IUIOCKOCTH B OTPE3Kax
7 BekTopHoe npousBeneHue 1
3 JIuneliHbIe HEPABEHCTBA, JIMHEMHOE 1
IIPOrpaMMHUpPOBaHUE
9 JIuHeitHbIe HEpaBEHCTBA, JTUHEIHOE 1
IIPOrpaMMHUPOBAHUE
10 AHanMTUYECKHE METO/IbI pacuéTa yria 1
MEX1y IPSMbIMU B MHOI'OTpPaHHHUKaX
11 AHanuThyecknue METobl pacuéra yria 1
MEX/1y TUIOCKOCTSIMU B MHOTOI'PaHHUKAX
12 dopMya pacCTOSHHA OT TOYKH 10 1




IIJIOCKOCTH B KOOpAHWHATAX

HaxoxneHue paccTossHUM OT TOYKHU 10

13
IJIOCKOCTH B KyOe

14 Haxoxnenue paccTossHui OT TOYKHU 10
IJIOCKOCTH B MPABUJIBLHON THUpaMUIE

15 KonTponbhas pabora "AHanurnyeckas
reoMeTpus"

16 CeueHusi MHOTOTPaHHUKOB: CTaHAapTHBIE
MHOTOI'paHHUKHU

17 CeueHust MHOTOTPAHHUKOB: METO/T CJIE/IOB
CeueHust MHOIOTPaHHUKOB: CTaHAApPTHBIE

18 IJIOCKOCTH, TIEPECEUCHUS IPSIMBIX U
IIJIOCKOCTEMN

19 [TapannenbHble PSMBIE U IUIOCKOCTH:
HapaJijiesIbHbIE CEYEHMUSI

20 [MapannenbHble NPSMbIE U TUIOCKOCTH:
pacy€T OTHOLIEHHI

21 [TapasnenbHble IPSMbIE U TUIOCKOCTH: YTJIBI
MEX/y CKPEIMBAIOIUMUCS IPIMBIMU
[lepneHnuKyIsIpHBIE IPSMBIE U TUIOCKOCTH:

29 CTaHJapTHBIE Tapbl MEPIEHANKYIISPHBIX
IJIOCKOCTEH U MPSIMBIX, CAMMETPUU
MHOTOTPaHHUKOB

93 [lepneH UKy ISIpHBIE IPSMBIE U IUIOCKOCTH:
TeopeMa O TPeX MepreHANKYIIpax

24 [lepneHiuKyIsIpHBIE IPSMBIE U TUIOCKOCTH:
BBIUHCJIEHUS IJIMH B MHOI'OIPaHHUKAX

25 [loBTOpEHME: MO MHOTOYTOJIbHUKOB,




dbopMyITbl s TITOMIAEH, COOOpaKEeHUS
rnoaoous

26

[ToBTOpEeHME: MIOMAI MHOTOYTOJIHHHUKOB,
(dbopMyIIBI s TUIOMIA e, COOOpakeHUs
noxoous

27

[ToBTOpEHUE: MJIOIIAIH MHOTOYTOJIbHUKOB,
(dhopMyIIBI 1715 TUTOIIAJIEH, COOOpaskeHUs
mog00ust

28

[Tiomanu ceYeHnuit MHOrOrpaHHHKOB:
TUTOIIATU TIOBEPXHOCTEH, pa3pe3aHus Ha
JaCTH, COOOPaKEHUSI OO0

29

30

[Tnomaau ceyeHnit MHOrOrpaHHUKOB:
IUIOMIA/IM TOBEPXHOCTEH, pa3pe3aHus Ha
4acTH, COOOPaKECHHS MOJ00US

KonTponbhas pabora "[loBTOopenue:
MHOTOT'PaHHUKH, CEYEHUS] MHOTOTPaHHUKOB"

31

O06BEM Tema. O0BEM IPAMOYTOIBHOTO
napa’suiesenumnesia

32

3amauun 00 yaBOCHHH Ky0a, 0 KBaapaType
Ky0a; 0 TPHCEKIIUH yIJia

33

CrepeoMeTpHUECKHUE 3a/1a4H, CBSI3aHHBIC C
00BEMOM MIPSMOYTOJIBHOTO
napa’suiesenumnesia

34

HpI/IKJIaI[HBIC 3aaa4M, CBA3aHHBIC C
BBIYHCIICHHEM 00BbEMA IpAMOYTOJIBHOTO
ImapauICJICImuIc/aa

35

OO6BbEM MpsAMOI TPU3MBI

36

CrepeoMeTpuuecKHe 3a/1a4l, CBA3aHHBIE C




BBIUHCIICHHEM 00bEMOB IPSIMON TIPU3MBI

[IpuknaaHble 3a1a4u, CBSI3aHHbBIE ¢ 00BEMOM

37 IIPSAMOM IIPU3MBI
Boruncnenue 00bEMOB TEN ¢ TOMOIIBIO

38 onpenenéHHoro uaTerpana. OopEm
HAaKJIOHHOM NPU3MBI
Brruucnenue 06bEMOB TeJ ¢ TOMOIIBIO

39 onpeaenéHHoro uurerpaiga. O0bEM
MUPAMHUIBI

40 ®opmyna 06béMa nupamuibl. OTHOIIEHHE
00BEMOB MUPAMH/L C OOLIHM yTIIOM

41 dopmyna 00bEMa nmupamuabl. OTHOIIEHUE
00bEMOB MUPaAMU/L C OOIITUM YTIIOM

42 CrepeoMeTprIeCcKre 3a/1a4uH, CBI3aHHBIC C
00BbEMaMU HAKIIOHHOM MTPHU3MBI

43 CrepeoMeTpHueCKHE 3a1a4H, CBS3aHHBIC C
o0BEMaMu HpaMUIbI
[Ipuknagueie 3agaun mo Teme "OO0bEMBI

44 Ten", CBA3aHHBIC ¢ 00BEMOM HAKIIOHHOM
TIPU3MBI

45 [Tpuknagueie 3anaun 1mo Teme "O0bEMBI
Ten", CBSI3aHHBIE C 00BEMOM MTUPAMHUIBI

16 [Tpumenenne 00bEMOB. Brruncnenne
paccTosiHUA 10 TIOCKOCTU

47 Kontponbnas padota "O0BbEM
MHOTOrpaHHuKa"

48 Hunuuapudeckasi MOBEPXHOCTb,

o0pa3yromye NUINHIPUICCKON




TMOBEPXHOCTH

HMunuuap. [IpsMoi KpyroBoi HUIMHIP.

49 [Tnomaap MOBEPXHOCTH IIUIMHIPA

50 Konunueckas moBepXHOCTh, 00pazyroiue
KOHMYECKOU nmoBepxHocTH. Konyc

51 CeueHune KOHyca IJIOCKOCTBIO,
MapaijieIbHOM MTOCKOCTA OCHOBAHUS

59 VYceuénnblit konyc. M300pakeHre KOHyCOB
1 YCEYEHHBIX KOHYCOB

53 [Tnomans 60KOBOI MOBEPXHOCTH U MOJTHOM
MIOBEPXHOCTU KOHYCa

54 [Tnomanb 60KOBOM MOBEPXHOCTH M ITOTHOM
MTOBEPXHOCTU KOHYCa
CrepeomeTpuueckue 3a1a4i Ha

55 JIOKA3aTeIILCTBO U BHIYUCIICHHUE,
MIOCTPOCHHUEM CEYCHMI IUIMHIPA, KOHyCa
CrepeomeTpruyecKue 3a/1a4uu Ha

56 JI0Ka3aTeJIbCTBO M BHIYKMCIIEHUE,
MOCTPOEHUEM CEYEHUI WJINH]IPA, KOHYyCca

57 [IpuknanHele 3a1a4u, CBsI3aHHBIC C
LHUIHHIPOM

58 [IpuknagHbIe 33129, CBSI3aHHBIE C
[WTHHIPOM

59 Cdepa n map
[lepeceuenue cdepsl u mapa ¢ MIOCKOCTHIO.

60 Kacanue mapa u cdepsl miockocteio. Bua
n300pakeHue mapa

61 [lepeceuenue chepsl 1 mapa ¢ MIOCKOCTHIO.




Kacanue mapa u chepsl mmockoctsto. Bug u
n300pakeHune mapa

VYpasuenue chepsl. [Inomans chepst u eé

62 .
qJacTei

63 CummeTpus chepsl 1 mapa
CrepeomeTpuuecKkue 3a1a4i Ha

64 JI0Ka3aTeNbCTBO M BHIYHCIICHUE, CBSI3aHHBIC
co c(epoii u mapom, MOCTPOCHUEM UX
CEUYEHHH TIOCKOCTHIO
CrepeomeTpuyuecKkue 3a1a4i Ha

65 JTOKA3aTeIbCTBO U BHIYHCIICHUE, CBSI3AHHBIC
co c(epoii u mapom, MOCTPOCHUEM UX
CEUYEHHH TIOCKOCTHIO

66 [Ipuknagueie 3a1a4n, CBsI3aHHBIE CO cepoit
Y IIapoM
[ToBTOpEHME: OKPYKHOCTH Ha TUIOCKOCTH,

67 BBIUHCJICHUS B OKPY>KHOCTH, CTaHIapTHbBIE
noaoous

68 Paznuunple KOMOMHALINY TEJT BpAIICHUS U
MHOTOTPaHHUKOB

69 3agauu o Teme ""Tena u MOBEpXHOCTH
BpaieHus"

70 3agaun o Teme "Tena u MTOBEPXHOCTH
BpamieHus"

71 Kontponbnas padora "Tena 1 moBepxHOCTH
BpaieHus"

79 O6nEm mumuHapa. Teopema 06 00BEME

npsaAMOro nuJinHapa




73

Brraucnenue o0EMOB T C TOMOIIBIO
onpenenéHHoro uHaTerpana. OobpEM KoHyca

74

[Tnomaau 60KOBOM U MOIHOM MOBEPXHOCTH
KOHyCa

75

CrepeoMeTpHUECKHUE 3a/1a4H, CBSI3aHHBIC C
BBIYHCIICHHEM 00bEMOB IIWIIMHPA, KOHYCa

76

[Ipuknanueie 3aaaun o Teme "OO0bEMBI U
IJI0IIa Ay MOBEepXHOCTEN Ten"

77

O05BEM m1apa u mapoBoro cekropa. Teopema
00 00BEme mapa. [nomans cdepsl.
CrepeoMeTpHueCKHE 3a/1a41, CBI3aHHBIE C
BBIUHCIICHHEM 00BbEMOB I1apa, MapOBOTO
CErMeHTa U IapOBOr0 CEKTOpa

78

[Tpuknagueie 3agaun mo Teme "O0bEMBI
Ten", CBA3aHHbBIE C 00BEMOM Il1apa U
wiomaapio cepbl. COOTHOIICHHS MEKIY
TUIOUIAISIMH TTIOBEPXHOCTEH U 00bEMAMHU
OIO0HBIX TE

79

[TogoOHbIe TENa B MPOCTPAHCTRE.
N3menenne 06bEMa ipu o 100UH.
CrepeoMeTpHueCKHE 3a/]a4H, CBI3aHHBIE C
BBIUHCIICHHEM 00BbEMOB TeJl U TUIOMIA e
MOBEPXHOCTEMN

80

Kontponbnas padota "I[lnomann
MIOBEPXHOCTU M 00BEMBI KPYTJIBIX TEd"

81

JIBmxeHus npoctpancTa. OToOpaskeHusl.
JIBrkeHus u paBeHCTBO duryp. O0mue
CBOICTBA JBHKECHUI




82

Buae! nBukeHMil: napauiebHbIN NEPEHOC,
LIEHTpAJIbHAsl CHMMETPUS, 3€pKaJIbHAS
CHMMETPHUS, IOBOPOT BOKPYT HPSIMOM

83

[IpeobpazoBanus nmomodus. [psimas u chepa
Ditnepa

84

['eomeTpuueckue 3a1aun Ha IPUMEHEHUE
JIBIKCHUS

85

Kontponbnas padota "Bektopsl B
npoctpaHcTse"

86

O6o0matotiee nmoproperue 11 nouaTuii u
MeTo10B Kypca reomerpun 10—11 knaccos,
cuctemaru3anus 3HaHuil: "[lapannensHocTb
MPSAMBIX U IJIOCKOCTEH B MpOCTpaHCTBE"

87

Oo6o06matomee nmoBroperue 11 mouaTuii u
MeTo10B Kypca reomerpun 10—-11 kaccos,
cucTeMaTH3alus 3HaHuil: "BekTopsl B
npoctpancTae”

88

Oo6o06matomee moBroperue 11 mouaTuii u
MeTo10B Kypca reomerpun 10—11 kiaccos,
cUcTeMaTHU3alys 3HaHUil: "BeKkTopsl B
pocTpaHcTae”

89

O6o06matotee nmoBroperue 11 monaTuii u
MeToJ10B Kypca reomeTpun 10—11 kimaccos,
cucTeMaTh3anus 3HaHui: "O0beM
MHOTOrpaHHUKa"

90

O6o6matomiee moBropeHue 11 MoHATHI 1
MeToJ10B Kypca reomeTpun 10—11 kimaccos,
cucremarnsanys 3Haguii: "O0bem




MHOT'OrpaHHuKa"

91

Oo6o6maromee noroperue 11 noHaTuit u
MeTo10B Kypca reomerpun 10—-11 knaccos,
cucrteMaTtu3anus 3Hanuii: "Thnomaau
MTOBEPXHOCTU U 00BEMBI KPYTIIBIX TEN"

92

Ob6o6maromee noropenne 11 monsTuii u
MeT010B Kypca reomerpun 10—11 kaccos,
cucreMaTu3anus 3HaHui: "[lnomanu
MIOBEPXHOCTU M 00BEMBI KPYTJIBIX TEd"

93

Hrorosas koHTposibHas paboTa

94

Hrorosas koHTposibHas paboTa

95

[ToBTOpeHnue, 06001IeHNEe U CHCTeMaTH3alus
3HaHUU

96

Hcropus pa3BuTHs CTEpEOMETPHUH KaK
HAayKH U €€ pOoJIb B Pa3BUTUHU COBPEMEHHBIX
HMHXEHEPHBIX U KOMITBIOTEPHBIX TEXHOJIOTUH

97

HcTopus pa3BuTHS CTEpEOMETPUH KaK
HayKH U €€ poJib B pa3BUTHU COBPEMEHHBIX
WHXEHEPHBIX U KOMITBIOTEPHBIX TEXHOJIOT U

98

I/ICTOpI/Iﬂ pPa3BUTHA CTCPCOMCTPHUU KAK
HAaYKH U e€ POJIb B pa3BUTHU COBPCMCHHBIX
HWHXXCHCPHBIX U KOMITBIOTCPHBIX TEXHOJIOTUH

99

Hcropus pasBuTHA CTEpEOMETPHUM KaK
HayKH U €€ pOJIb B Pa3BUTHUU COBPEMEHHBIX
VMHXCHEPHBIX U KOMIIBIOTEPHBIX TEXHOJIOTHH

100

Hcropust pa3BuTHS CTEpEOMETPUH KaK
HayKH U €€ pOoJIb B Pa3BUTHH COBPEMEHHBIX
WHXEHEPHBIX U KOMITBIOTEPHBIX TEXHOJIOT U




WcTopus pa3BuTHS CTEpEOMETPUH KaK

101 HayKH U €€ pOoJIb B Pa3BUTHH COBPEMEHHBIX 1
WH)XEHEPHBIX 1 KOMIBIOTEPHBIX TEXHOJIOTUI
HcTopust pa3BuTHS CTEpEOMETPHH KaK
102 HayKH U € poJib B Pa3BUTHH COBPEMEHHBIX 1
WH)XEHEPHBIX H KOMIIBIOTEPHBIX TEXHOJIOTHI
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102







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

10 KJIACC
Kon .
IIpoBepsiemble mMpeAMeTHbIE Pe3yabTATHI OCBOEHHUSI OCHOBHOIA
NPOBePSIEMOT0 .
00pa3oBaTeJIbHOI MPOrpaMMBbI CpeIHEro 001ero 00pa3oBaHusA
pe3yiabTara
7 I'eomeTpus
7.1 OnepupoBaTh NOHATHSIMH: TOUYKA, MPSMasi, INIOCKOCTh
79 [TpuMeHsATh aKCHOMBI CTEPEOMETPHH W CJCICTBHS M3 HUX MPH PEIICHUH
' reOMETPUYECKUX 3a1a4
73 OnepupoBath TOHATHUSMH: TAPAJUICTLHOCTh U TMEPICHIUKYISIPHOCTD
' OPSAMBIX H TUIOCKOCTEH
24 KnaccuduuupoBaTh B3aUMHOE PACIIONIOKEHHE TMPSAMBIX M TUIOCKOCTCH B
' IPOCTPAHCTBE
OmnepupoBaTh HMOHATHSIMH: IBYTPAHHBIA YIrOj, TpaHH IABYIPAaHHOIO YIJIa,
7.5 peOpo ABYrpaHHOTO yriia, JJMHEHHBIA yroJl JABYIPaHHOTO yrjia, IpajycHas
Mepa JIByTPaHHOTO yriia
76 OnepupoBaTh MOHATHAMH: MHOTOIPAHHHMK, BBIMYKIBIH W HEBBITYKJIBIH
' MHOTOTPAaHHHK, 3JIEMEHTHI MHOTOTPaHHUKA, TPABHJILHBI MHOTOTPAHHUK
77 PacnosHaBaTh OCHOBHBIC BHBI MHOTOIPDAHHHKOB (ITUpaMUia, MPHU3MA,
' IPSIMOYTOJIBHBIN Mapajuieenumne, Kyo)
KnaccudummpoBaTh ~ MHOTOTpaHHUKH,  BbIOMpas ~ OCHOBaHUS IS
7.8 Kiaaccu(UKauu (BBIMYKJIbIC M HEBBIMYK/IbIE MHOTOIPAHHHMKH, [TPABUIbHbIC
MHOTOTPaHHHUKH, IPSIMbIC U HAKJIOHHBIC MPU3MBI, TapaslIeIICITUIIC/IbI)
7.9 OnepupoBaTh MOHATUSIMHE: CEKYIIIask INIOCKOCTh, CEYCHUE MHOTOTPAHHUKOB
710 OOBSACHATH MPHUHIIUIBI MOCTPOSHHSI CEUYCHHI MHOTOTPAHHUKOB, UCIIOJB3YSI
' METOJI CJIE/IOB
CTpouTh CEYCHHS MHOTOIPAHHMKOB METOJOM CJICJIOB, BBIMOJHSATH
7.11 (BBIHOCHBIE) TIOCKHE YEPTEKU U3 PUCYHKOB MPOCTHIX OOBEMHBIX (GUTYD:
BUJI CBEPXY, COOKY, CHHU3Y
Pematp 3amaum Ha HaXOXKIECHHUE TCOMETPHUYSCKHUX BEJIMYMH IO oOpasiam
WIA aJITOPUTMaM, TPUMEHSS W3BECTHBIC AHAJIMTUYECKHE METOMbI IPH
7.12 pCIICHUH  CTAaHJAPTHBIX MAaTEMAaTHYECKUX 3a7ad Ha  BBIYHUCIICHUC
pPacCTOSIHUNA MEXIy ABYMs TOYKAMH, OT TOYKH JO TPSAMOW, OT TOYKHUIO
TUTOCKOCTH, MEX/TY CKPEIIMBAIOIUMHUCS PSIMbIMU
Pematp 3amaum Ha HAXOXKIECHHUE TCOMETPHUYSCKHUX BEJIMYMH IO oOpasiam
713 WIA aJITOPUTMaM, IPUMEHSS W3BECTHBIC AHAJIMTUYECKUE METOMBI IPH

pemiCHUN CTAHAAPTHBIX MATCMATHYCCKHUX 3aJda4 Ha BbIYMCIICHHUC YTJIOB
MCXKAY CKPCIIUBAOIIUMUCA IIPAMBIMH, MCEKIY HpHMOﬁ 1 IJIOCKOCTBIO,




MCKIY INIOCKOCTAMU, IBYI'PaHHBIX YI'JIOB

Boeruncnsate 00bEMBI U IJIOMIAM TOBEPXHOCTEH MHOTOTPAaHHUKOB (TPU3Ma,

7.14 NUpaMyia) ¢ HpUMEHEHHeM (HOpMyJl, BBIYUCIATH COOTHOIICHUS MEXIY
IUIOIAASIMM [IOBEPXHOCTEH, 00bEMaMU OJJOOHBIX MHOTOIPAaHHUKOB
715 OnepupoBaTh TMOHATHSMHU: CUMMETPHs B TPOCTPAHCTBE, IICHTP, OCh H
' IUIOCKOCTh CHMMETPHUH, LEHTP, OCh U TUNIOCKOCTH CHMMETPUH (PUTYPBI
W3Bnekath, mnpeoOpa3oBbIBaTh M HMHTEPIPETUPOBATH HHGPOPMAIHMIO O
7.16 IPOCTPAHCTBEHHBIX TE€OMETPUUECKUX (Urypax, MpeCTaBICHHYIO Ha
YyepTekax U pUCYHKax
[IpumensTe reomerpudeckre (aKThl Ui PEMICHHS CTEPEOMETPUYECKUX
7.17 3a7a4, MPEANOJAararmlluX HECKOJIbKO IIAaroB pPEIIEHUs, €CJIU YCJIOBUS
NpUMEHEHHUs 3aJlaHbl B IBHOH (popme
718 [Ipumenarp mnpocTeire nporpaMMHBIE CPEACTBA M DJIEKTPOHHO-
' KOMMYHHUKAIIHOHHBIE CHCTEMBI TIPH PEIICHUH CTEPEOMETPHUECKUX 3a1ad
719 [IpuBoaUTE TpPHUMEpPHl MAaTEeMAaTHYECKHUX 3aKOHOMEPHOCTEH B IMPHPOJE U
' KHM3HH, PACIIO3HABATh MPOSIBIIEHUE 3aKOHOB FT€OMETPUU B UCKYCCTBE
[IpuMeHsATh MOJyuyeHHbIE 3HAHUS Ha MPAKTUKE: aHAJIM3UPOBATh peallbHble
CUTYyaIlMH ¥ NPUMEHSTh N3YYCHHBIC TIOHATHS B TPOIIECCE TMOMCKA PEIICHUS
MaTeMaTU4ecKu chopMyTupOBaHHOIN MPOOIEMbI, MOACIHPOBATH PeabHbIE
7.20 CUTyallUd Ha s3bIKE TE€OMETPHM, HCCIEeI0BAaTh IOCTPOCHHBIE MOJIEIH C
UCIIOJIb30BAaHUEM T€OMETPUYECKUX MOHATHH M TeopeM, amnmapara aiareOpsl,
pemaTh ~ MpakTHYECKWEe  3aJadyd,  CBS3aHHBIE C  HAXOXICHHEM
TeOMETPUICCKHUX BEITUUNH
11 KJIACC
Kon .
IIpoBepsiemble npeAMeTHBIE Pe3yJabTATHI 0CBOCHHUS OCHOBHOM
NMpoBepPsSIEMOro .
00pa3oBaTeILHON MPOrPaMMBbl CpeIHero 001ero 00pa3zoBaHus
pe3yiabTarTa
6 I'eomerpus
OnepupoBaTh NOHATHAMU: LMIMHIPUYECKAs IMOBEPXHOCTb, OOpasyrolue
6.1 HWINHAPUYECKON TOBEPXHOCTH, IWIMHAP, KOHUYECKas IOBEPXHOCTD,
o0pasyrolre KOHMYECKOW TOBEPXHOCTH, KOHYC, Chepruieckasi HOBEPXHOCTh
6.2 Pacnio3naBate Tena BpaleHus (HWIMHAP, KOHYC, cdepa U 1map)
6.3 OOBACHATH CIIOCOOBI TTOJTYYCHHS TEJI BpAIICHUS
6.4 KnaccuduuupoBaTs B3aMHOE pacrioyioskeHue chepsbl v IIIOCKOCTH
OnepupoBaTh NOHATUSAMMU: IIAPOBOI CETMEHT, OCHOBAHUE CEIMEHTA, BHICOTA
6.5 CerMEHTa, IIApOBOM CIJIOM, OCHOBAHME IIAPOBOIO CJIOS, BHICOTA IIAPOBOTO
CJI051, IIIAPOBOM CEKTOP
6.6 Beruaucnare  00bEMBI M IUIOMAAM  TOBEPXHOCTEH TEN  BpAaIICHWS,




TEOMETPUUECKHUX TeJ C MPUMEHEHHEM (HOpMYIT

6.7

OnepupoBaTh MOHATHAMU: MHOTOTPAHHUK, BIIMCAaHHBIE B cdepy W
OTMCaHHBIN O0KOJIO cdepbl, cdepa, BIUCAHHAS B MHOTOIPAaHHUK WM TeIO
BpalCHUsA

6.8

BeraucasaTte COOTHOIICHUST MEXKIY TUIOMIAISIMU TTOBEPXHOCTEH U 00bEMaMH
MOJTOOHBIX TET

6.9

N300paxaTh u3yuyaemble (GUIypbl OT PYKH M C NPUMEHEHHUEM IPOCTBIX
YepTEKHBIX HHCTPYMEHTOB

6.10

BEIMONHATE  (BBIHOCHBIC) TUTIOCKHE YEPTEXXKH W3 PHCYHKOB TPOCTBIX
00BEMHBIX (UTYp: BHJ CBEpXy, COOKY, CHH3Yy; CTPOHUTH CEUEHHS Tel
BpaLICHUS

6.11

W3BnekaTh, HUHTEPHPETHPOBATH M MNPeoOpa3oBbIBaTh HHGOPMALMIO O
INPOCTPAHCTBEHHBIX TE€OMETPUUECKUX (PUrypax, NpPEACTABICHHYIO Ha
yeprexax U pUCyHKax

6.12

[IpumensTe reomerpuyeckue (akThl [UIs PEIICHHS CTEPEOMETPUUYECKUX
3a/a4, MpPEANoJIaraloliuX HECKOJIbKO WIArOB pELICHMs, €CIU YCIOBHSA
IpUMEHEHHUs 3aJjaHbl B ABHOH (popme

6.13

OnepupoBaTh MOHATHEM: BEKTOP B IPOCTPAHCTBE

6.14

BoeIONMHATE NEHCTBUS CIOXKEHUS BEKTOPOB, BBIYUTAHUS BEKTOPOB U
YMHOXKCHHUSI BEKTOpa HA YHCIO, OOBSCHITh, KaKUMH CBOHCTBAMHU OHHU
o0J1amaroT

6.15

[IpumensTH NpaBUIIO NapajuleNenuneia Mpy CI0KEHUH BEKTOPOB

6.16

OnepupoBaTh NOHATHUSAMU: JAEKApPTOBbl KOOPAMHATHI B IIPOCTPAHCTBE,
BEKTOp, MOJYJIb BEKTOPA, PABEHCTBO BEKTOPOB, KOOPAUHATHI BEKTOPA, YIroil
MEXIY BEKTOPaMH, CKaJIsApPHOE IPOU3BEIACHUE BEKTOPOB, KOJUIMHEAPHBIE U
KOMIIJIAHAPHBIE BEKTOPHI

6.17

Haxomute cymMMy BEKTOPOB M NpPOM3BEJEHUE BEKTOpAa Ha YHCIO, Yroil
MEX1Yy BEKTOPaMH, CKaJSIPHOE MPOU3BEACHHE, PACKIaAbIBaThb BEKTOP IO
JIByM HEKOJUIMHEApHBIM BEKTOpaM

6.18

3a/aBatTh IUIOCKOCTh YpaBHEHHEM B JIEKAPTOBOM CHCTEME KOOpAUHAT

6.19

Pemrate HpOCTCﬁHIHC TCOMECTPUUCCKHEC 3aJa4u Ha NPHUMCHCHHUC BCKTOPHO-
KOOPAWHATHOI'O MCTOAa

6.20

PemaTe 3aJadru Ha [A0Ka3aTCJIbCTBO MAaTCMATHYCCKHX OTHOIIICHUHA H
HaXO0XXACHUEC TCOMETPUUYCCKUX BCJIMYUH II0 o6pa3uaM HUIIN aJirOpUuTMaM,
IMPUMCHSAA HN3BCCTHBIC MCTO/bI npu peicHUN CTaHAAPTHBIX
MAaTeMaTHUYCCKUX 3a1a4

6.21

[IpumensaTh mpocTeilliue nporpaMMHBIE CpPEACTBA U AJIEKTPOHHO-
KOMMYHHKAIIIOHHBIE CUCTEMBI ITPU PEIICHUN CTEPEOMETPUUYECKUX 3a/1a4

6.22

[IpuBOoaUTE NpUMEpPHl MAaTEMATHYECKUX 3aKOHOMEPHOCTEH B IPUPOAE H
JKU3HM, PACIIO3HABATh MPOSBICHUE 3aKOHOB T€OMETPUU B UCKYCCTBE

6.23

HpI/IMeHHTB MMOJIYYCHHBIC 3HAHUSA Ha IMPAKTUKEC: aHAJIU3UPOBATHL PCAJIbHLIC




CUTyallMM Y MPUMEHATh U3YUYEHHbBIC MTOHATHUS B MPOLECCE MOUCKA PEIICHHUS
MaTeMaTU4ecKu CHOpMyIHPOBAHHON MPOOJIEMBI, MOJIETUPOBATh PEATbHBIC
CUTyallUM Ha $3bIKE T'€OMETPUM, HCCIEA0BATH IOCTPOCHHBIE MOJEIU C
UCTIONb30BAHUEM T€OMETPUUYECKUX TIOHATUN U TeopeM, ammapaTa anreopsl,
pelmarb  NPAaKTUYECKHME  3a7adyd,  CBA3AHHBIE C  HAxXOXICHUEM

TCOMETPHUUICCKHUX BECININH




HNPOBEPAEMBIE DJIEMEHTbBI COAEP KAHUA

10 KUIACC

Konx
2

IIpoBepsieMbIid 3JI€MEHT COAEPKAHUS

I'eomerpus

7.1

OcHOBHBIE MOHATHA cTepeoMeTpur. Touka, mpsMas, IUIOCKOCTb, MPOCTPAHCTBO.
[TonsiTe 06 aKCMOMaTUYECKOM MTOCTPOCHUU CTEPEOMETPUN: AKCHOMBI CTEPEOMETPUHN U
CJIEJICTBUS U3 HUX

7.2

7.3

BzauMHoe pacnosioxkeHne NpsMbIX B IPOCTPAHCTBE: NEPECEKAIOIINECS, TAPAIIIETbHBIE
U CKpemuBaromecs mnpsMble. [lapamienbHOCTP MHpSAMBIX M IUIOCKOCTEH B
IIPOCTPAHCTBE: NapaJUIeibHbIE MPsSMbIE B IPOCTPAHCTBE, NAPAJIIEIBHOCTh TPEX
NPSAMBIX, NapAIEIBHOCTh MPSAMOM M  IUIOCKOCTH. YTIIBIC COHAIpaBICHHBIMHU
CTOPOHaMH, YIroJl MEXIy IHpsMBIMU B IpocTpaHCTBe. [lapaiiesbHOCTh IUIOCKOCTEN:
MapajuylebHbIE IUIOCKOCTH, CBOMCTBA MapaJUIeNIbHBIX IIIOCKocTel. IIpocreitme
MPOCTPAHCTBEHHbIE (UTYpPHl HA IIJIOCKOCTH: TETpadap, KyO, mapajuielenunen,
MMOCTPOEHUE CEUCHU I

[lepneHAUKYISIPHOCTh NPSAMOM M IUIOCKOCTH: NEPINEHAUKYJSpPHbIE MpsIMbIE B
IIPOCTPAHCTBE, MPSAMBIE NapauleIbHbIE U MEPIEHAUKYJIAPHBIE K IJIOCKOCTH, IPU3HAK
NEPIEHIUKYISIPHOCTH MPSMON U IJIOCKOCTH, TEOpEMA O NPSAMOMN NEPHEHIUKYIIPHON
IUIOCKOCTH. YTJIBI B MMPOCTPAHCTBE: YTOJI MEXY MPSAMOM U MIOCKOCTBIO, IBYIPAaHHBIN
yTOJ1, JIMHEHHBIA YroJl AByrpaHHoro yria. [lepneHauKysp U HaKJIIOHHbIE: PACCTOSIHUE
OT TOYKH JI0 IUIOCKOCTH, PACCTOSTHUE OT MPSAMOM 10 IUNIOCKOCTH, MPOEKIUs (pUrypbl Ha
IUIOCKOCTh. [lepneHIuKyIsIpHOCTh MJIOCKOCTEM: NMPU3HAK NMEPHEHIUKYISIPHOCTH ABYX
miockocteil. Teopema o TpEX NepneHauKyIsIpax

7.4

[TonsiTue MHOTrOrpaHHMKA, OCHOBHBIE 3JEMEHTbl MHOTOTPAHHHUKA, BBIIYKIbIE U
HEBBIMYKJIbIlE MHOTOIPDaHHUKH, pa3BEPTKAa MHororpaHHuka. llpusma: nN-yromnbHas
npu3Ma, TpaHU M OCHOBAaHMS INPHU3MBbI, MpsiMas M HAKJIOHHAs NpPU3MbI, OOKOBas M
II0JIHASl TIOBEPXHOCTH MpU3Mel. [lapamienenunen, npsaMoyroiabHbIi MapajuiesIeuIe] 1
ero csoWcrBa. Ilupamupa: N-yronbHas nupamuja, rpaHd U OCHOBAaHUE IMPAMUIBI,
OOKOBasg W TOJHas MOBEPXHOCTh NMUPaMUAbI, NMpaBUIbHAs M yCEUEHHAs NMUPAMUJA.
OneMeHThl Npu3Mbl M nupamuibl. [IpaBuiibHblE MHOTOIpaHHUKU: IOHATHE
IIPAaBWJIBHOTO MHOI'OIPAaHHMKA, IIpaBWIbHAs @pU3Ma M IpaBWIbHAs IHpaMHJa,
npaBUibHAs TpEyrojbHas MUpaMKia U MpaBUWIbHBINA TeTpasap, Kyo. IIpencraBnenue o
IIPABWJIBHBIX MHOTOIPDAaHHUKAax: OKTa’Ap, MAOACKa’Ap M HKocadapyrue CedeHus
MPU3MBI U TUPAMU/IBI

7.5

CuMMeTpHsl B IPOCTPAHCTBE: CUMMETPHUSI OTHOCUTENBHO TOUYKH, MPAMOM, MIIOCKOCTH.
OneMeHTsl  CUMMETPUM B NHpaMHUAAX, MapajulesIeNunenax,  MPaBHIbHBIX
MHOI'OIPaHHUKAX

7.6

Bbruncnenue 31€MEHTOB MHOTOIPAHHUKOB: péOpa, auaroHanu, yriasl. I[lmomans
OOKOBOI1 MOBEPXHOCTH U MOJHOM IMOBEPXHOCTH MPSIMOM MPU3MBI, IIOLIa/1b OCHOBAHUH,




TeopemMa 0 OOKOBOI MOBEPXHOCTH MPSIMOM MPpu3MbI. [11011as 60KOBOM MOBEPXHOCTH H
MOBEPXHOCTU TPaBWIbHON MUpaMHIbI, TEOpEMa O IUIOUIaJAM YCEYEHHON MUpPAMMIBI.
[Tonsitue 06 06BEMe. OOBEM UpaMuIbl, IPU3MBI

7.7

[TomoOHbIe Tena B mpocTpaHcTBe. COOTHOIICHHS MEXIY IUIOMAAIMU IMOBEPXHOCTEH,
00BEMaMHU TOO0OHEBIX TEI

11 KIIACC

Kon
6

IIpoBepsieMbIid 3JI€MEHT COAEPKAHMS

I'eometrpus

6.1

[MunuHapuueckasl MOBEPXHOCTh, 00Pa3yOIIUEe HUINHAPUYECKON MOBEPXHOCTH, OCh
WIMHAPUYECKOM moBepXHOCTH. LlwimHap: ocHOBaHMS W OOKOBasi MOBEPXHOCTD,
oOpasyrolas ¥ och, IO lb OOKOBOW U MOJHON OBEPXHOCTH

6.2

Konunueckas moBepxHOCTb, 00pa3yrolne KOHHYECKOW MOBEPXHOCTH, OCh U BEpUIMHA
KOHMYECKOW mMoBepXHOCTU. KOHyC: OCHOBaHME WM BeplIMHA, O0pasylomas U OCh,
oMb OOKOBOW M TOJIHOH TOBEPXHOCTH. YCEYEHHBIM KOHYC: 00pasylole u
BBICOTa, OCHOBaHUS M OOKOBAasi TOBEPXHOCTh

6.3

Cdepa u map: ueHTp, paauyc, 1uaMeTp, IUIONIalb MOBEPXHOCTH cdepbl. Bzaumuoe
pacnionoxenue chepbl W IIIOCKOCTH, KacaTelbHas IUIOCKOCTh K cdepe, IUIomaib

cdepbl

6.4

N300pakeHue Tes BpallleHUs Ha MJI0CKOCTU. Pa3BépTka nuiuHapa U KOHyca

6.5

KomOuHamu tes BpaleHusi 1 MHOTOIpaHHUKOB. MHOTOTpaHHUK, OMUCAHHBIN OKOJIO
chepsl, cdepa, BrcaHHasi B MHOTOTPAHHHK, HJIM TEJIO BPAILICHUS

6.6

[Tonsitue 06 00BEMe. OcHOBHBIE cBOWCTBAa 00BEMOB Ten. Teopema 00 o0bEMe
pSIMOYTOJIBHOTO Tapauiesienunena u cieAcTBus u3 He€. O0bEM IMIHMHIIPA, KOHYCA.
O0BEM 1mapa u momaas chepbl

6.7

[TonoGHubIe Tena B mpocTtpancTBe. COOTHOIMICHHUS MEXKTY TIIOMIAIIMU TTIOBEPXHOCTEH,
00BEMaMU TTOJOOHBIX TEI

6.8

Ceuenus nwiuHapa (MapaielbHO U TMEPHEHAMKYISPHO OCH), CEUEHHUS KOHyca
(mapanneabHOE OCHOBAHUIO U MPOXO/SIEe Yepe3 BEepIrHY ), CEUeHHUs 1apa

6.9

Bekrtop Ha miockoctd W B mpocTtpaHcTBe. ClIOKEHHWE W BBHIYUTAHUE BEKTOPOB.
YMHOKeHHEe BEeKTOpa Ha uucio. PaznoskeHue BeKTOpa MO TPEM HEKOMILIAHAPHBIM
BekTopaM. [IpaBuiio napamienenumnena. Pemenue 3aiad, CBI3aHHBIX C IPUMEHEHUEM
MpaBWI IEUCTBUM C BEKTOPAMH

6.10

[IpamoyronpHasg cucTeMa KOOpPJAMHAT B MpocTpaHcTBe. KoopauHaThl BEKTOpA.
[IpocTteiimue 3agaun B KOOpAMHATaX. YTroid Mexay BekTopamu. CkaisipHOe
MPOU3BEJICHUE BEKTOPOB. BhIuncieHUE yriioB MEXIY NPSIMBIMH M IUIOCKOCTSMH.
KoopanHaTHO-BEKTOPHBIN METOJI TPU PELLIEHUN T€OMETPUUECKHX 3a/1a4




IHPOBEPAEMBIE HA EI'D 1O MATEMATHUKE TPEBOBAHUS K
PE3YVJbTATAM OCBOEHUS OCHOBHOM OBPA30OBATEJILHON
HNPOI'PAMMBI CPEITHET'O OBLHIET'O OBPA3OBAHUA

Kon
NMPoBePsAEMOro
TpedoOBaHMS

IIpoBepsiemble TPeGOBaHMS K NMPeAMETHBIM Pe3yJIbTATAM OCBOEHHS
OCHOBHOI1 00pa30BaTeJIbHON MPOrpaMMbl CPpeHEro 0011ero
oOpa3oBaHus

Bnamenne Meromamm 10Ka3aTeNbCTB, aNTOPUTMAMH DPEIICHHS 337ad;
yMeHHe (GOpMyJIHpPOBAaTh U ONEPUPOBATh TOHATUSAMU: OMNpENEICHUE,
aKCMOMa, TeopeMa, CIIEJICTBUE, CBOWCTBO, IPHU3HAK, JOKAa3aTEIbCTBO,
paBHOCHUJIbHBIE (DOPMYJIUPOBKH; MPUMEHATh UX; YMEHHE (OPMYJINPOBATH
oOpaTHO€ M IPOTUBOINOJOXKHOE YTBEPXKACHHUE, NPUBOAUTH MPUMEPHl U
KOHTPIIPUMCPBI, HCIIOJIB30BATh MCTO/J MaTeMaTU4ECKOU HWHAYKIIUH,
MMPOBOAUTL JOKA3aTCIbHBIC PACCYIKICHHUA IIPHU PCHICHUHA 3a1a4, OLICHUBATH
JOTHYECKYI0  TPAaBUIBHOCTh  PACCYXKACHHW; YMEHUE  OIEePUPOBATH
MOHSITUSIMHA: MHOKECTBO, TTOJMHOKECTBO, OMEpaIui HaJ MHO>KECTBAMU;
YMEHHE  HCIOJb30BaTh  TCOPCTUKO-MHOXKCCTBCHHBIM  ammapar — Juis
OIMCaHMS PEATBHBIX MPOIIECCOB U SBJICHUI U MPHU PEIICHUM 33]a4, B TOM
YHCIIe U3 IPYTHX YYEOHBIX MPEJIMETOB; YMEHUE ONEPUPOBATH MOHITHIMU:
rpad, CBsI3HBIN Tpad, 1epeBo, UK, rpad Ha MUIOCKOCTH; YMEHHUE 3a1aBaTh
1 ONUCHIBATH T'padbl pa3IMUYHBIMU CIIOCOOAMHM; MUCIIOJIB30BaTh Tpadbl Mpu

pelieHuu 3a1a4

YMeHHe omnepupoBaTh MOHATHUSMH: HATypajJbHOE YHCIO, LEI0€ YHCIIO,
CTETICHB C IIEJIBIM TTOKa3aTeJieM, KOPEeHb HATypajJbHOU CTEIICHH, CTETICHB C
pallMOHAJIBHBIM I10KAa3aTCJICM, CTCIICHL C HeﬁCTBHTCHBHBIM IIOKa3aTcJIeEM,
norapn(bM qucia, CHUHYC, KOCHUHYC W TaHI'CHC IPOU3BOJILHOI'O 4YHCIJIA,
OCTAaTOK IO MOAYJIIO, pallMOHAJIBbHOC YUCIIO, HUpPpAllMOHAJIBHOC 4YHCIIO,
MHOKECTBA HATypajbHBIX, IENbIX, pPALUOHAIBHBIX, JACHCTBUTEIHHBIX
qrcell; YMEHUE UCTIOIb30BaTh MPU3HAKH JIETUMOCTH, HAUMEHBIIUN 001NN
JICJIUTENIb W HAWMEHbIIee o0Ilee KpaTHOe, ajiropuT™M EBkimaa mpu
peIlICHUH 3a/1a4; 3HAKOMCTBO C Pa3jIMYHBIMH TO3MIMOHHBIMU CHCTEMaMHU
CUHMCJICHUS; YMEHHUE BBITIOJTHATH BEIYUCIICHHE 3HAUYCHHI U TIpeoOpa3oBaHuUs
BBIPOKEHHUN CO CTENEeHsSMH M JjorapudmMaMu, mpeodOpa3oBaHUs IpPOOHO-
pallMOHANIBHBIX ~ BBIPAKEHHH;, yMEHHE  ONEPHUPOBATH  MOHATHIMU:

noCJICa0BAaTCIIbHOCTD, apI/I(i)MeTI/I‘IeCKa}[ nmporpeccus, TreoMEeTpruICCKas




mporpeccusi, OECKOHEYHO YOBIBalOmias TeOMETpHUYecKasi MPOTPECcCusi;
YMEHHE 3a7aBaTh IIOCJIEIOBATEILHOCTH, B TOM YHCIIE C TOMOIIBIO
PEKYPPEHTHBIX (HOPMYJI; YMEHHE ONEPUPOBATH MOHSTHIMHU: KOMIUIEKCHOE
YUCJIO, CONPSDKEHHBIE KOMIUIEKCHBIE YHCIA, MOAYJIb W apryMeHT
KOMIUIEKCHOTO  4ucia, (QopMa  3amucu  KOMIUIEKCHBIX  YHCEI
(reomeTpuyeckasi, TPUTOHOMETpUYECKass W anredpamueckas); yMeTbh
MPOU3BOIUTH apuMeTHUECKUe JEUCTBUS C KOMIUICKCHBIMH YHCIIAMU;
MPUBOAUTH IPUMEPHI UCTIOIB30BAHMS KOMIUIEKCHBIX YUCEN; ONEPUPOBATH
MOHATUSAMM:  MaTpuna 2x2  wu  3x3, omnpeiaenuTeslb  MaTpHIbI,

FeOMeTpI/I‘leCKI/Iﬁ CMBICJI OIIPEACIIUTEIIA

YMeHHne onepupoBaTh MNOHATHSAMH: palUOHAIbHbIC, WPPALMOHAJIBHBIC,
MoKa3aTejbHble, CTENEHHbIE, JIOTapU(PMHUUECKHE, TPUTOHOMETPUUYECKUE
YpaBHEHHMsT M HEpPAaBEHCTBA, HX CHUCTEMbl, YMEHUE OIEepUpOBAThH
MOHSTUSIMHU: TOXAECTBO, TOXKIECTBEHHOE IpeoOpa3oBaHME, YypaBHEHHUE,
HEpPAaBEHCTBO, CUCTEMA YypPAaBHEHHWH U HEPABEHCTB, PABHOCUJIBHOCTh
yYpaBHEHMH, HEpPAaBEHCTB M CHUCTEM; YyMEHHE pellaTh YpaBHEHMUS,
HEpPABEHCTBA U CHUCTEMbl C IIOMOULIbIO pA3JIMYHBIX IPUEMOB; pELIATh
YpPaBHEHMsI, HEpPaBEHCTBA M CHCTEMBl C IapaMETPOM; IPUMEHSATH
YPaBHEHHMsI, HEPABEHCTBA, UX CUCTEMBI ISl PEIICHUS MaTeMaTUYECKUX

3ala4 U 3a1a4 U3 pa3JIMIHbIX oOnacteit HAayKH U peaﬂbHOﬁ KHU3HHU

YMeHue onepupoBaTh HOHATHAMM: (YHKIMS, 4YETHOCTh (YHKIIMH,
HNEPUOJIMYHOCTh (PYHKIMM, OTrPaHMYEHHOCTb (DYHKIMH, MOHOTOHHOCTh
GbyHKIMH, KCTpeMyM (PYHKIIMH, HanOOJbIIee W HAMMEHBIIEE 3HAYCHUS
(GYHKIMM Ha IPOMEXKYTKE, HempepblBHAs (YHKIUS, aCUMIITOTHI rpaduka
GyHKLIMU, TepBas U BTOpas NMPOU3BOAHAA (DYHKLUM, F€OMETPUUYECKUN U
¢u3nyeckuil CMBICI MPOU3BOAHOM, NEpBOOOpa3Has, ONpPEIETEHHbII
MHTETpall; YMEHHE HaxXOJuUThb ACUMNTOTHl rpaguka (QyHKIHUU; yMEHUE
BBIUMCISATh  [POU3BOJIHBIE  CYMMBI, IPOM3BEIEHHUS, YACTHOTO W
KOMIO3ULUN (YHKIMNA, HAXOAUTh ypaBHEHHE KacaTelIbHOH K rpaduky
(GyHKIMW; yMEHHE HaXOIUTh IPOU3BOJIHBIC SJIEMEHTApHBIX (PYHKIHI;
YMEHHE HCIIOJIb30BaTh MPOU3BOJIHYIO JUIS HCCIEAOBAaHUS (DYHKIHIA,
HaXOJWUTh HauOONbIINE W HAaUMEHbIIME 3HA4YeHUS (YHKIMHA; CTPOUTH
rpa¢uKd MHOTOYJICHOB C MCIIOJIb30BAaHHEM ammapaTa MaTeMaTH4ecKoro
aHalu3a; MNPUMEHATh IPOU3BOAHYIO JJI HAXOXKICHHUS HAWIy4dlIero
peleHuss B MPUKIAAHBIX, B TOM 4YHCJE COLMATbHO-DKOHOMUYECKHX H

(U3UYECKUX 3a/1avax; HaXOIUTh TUIOMIAAA U 00BEMBI (PUTYP C MTOMOIIBIO




HHTCrpaaa; MpUBOAUTE HNPUMEPBI MATEMATUYCCKOTO MOACIHUPOBAHUA C

OMOIIIBI0 T PEpeHIINATHHBIX YPABHCHHIMA

YMeHue onepupoBath MOHATUAMU: TpaduK QyHKUIUH, oOpaTHas QyHKIWMS,
KOMMO3uIus (pyHKIMA, JTuHeWHas QyHKUWs, KBaapaTudHas (QYHKLUS,
panMoHanbHast (YHKLUS, CTENeHHas (QYHKUIUS, TPUTOHOMETPUYECKHE
¢byHKIMH, OOpaTHBIE TPUTOHOMETpUYECKHEe (YHKIMHU, TOKa3aTelbHas W
norapupmuueckass (YHKIHUH; YMEHHE CTPOUTh TpaduKd M3YUEHHBIX
byHKIUE,  BBIIONHATH,  HpeoOpasoBaHust  TrpadukoB  (QYyHKIUH,
UCTIONIB30BaTh I'paUKH Ui M3YYEHUs MPOIECCOB M 3aBUCHUMOCTEH, NpHU
peUIeHnH 3a7ad U3 JPYruX YYeOHBIX NPEAIMETOB W 3aJad W3 peajbHOM
KU3HU; BBIpaXaTh (OPMYyJIaMH 3aBHCUMOCTH MEXAY BEIMYMHAMU;
WCIIOJIh30BaTh CBOWMCTBA M rpaduku (yHKIUN IS PEIICHHs] YPaBHCHHH,
HEpaBEHCTB M 3a/a4 C IapaMeTpaMu; H300pakaTh Ha KOOPAMHATHOMN

IJIOCKOCTH MHOKECTBA PELICHUI YPAaBHEHHI, HEPABEHCTB U UX CUCTEM

YMeHue pemarb TEKCTOBBIE 3a7aud pPa3HbBIX TUIOB (B TOM 4HCIE Ha
NPOILCHTHI, JOJIM M YacTH, HA JABIKEHHE, pabOTy, CTOMMOCTb TOBAapOB U
yCIIyT, HAJIOTH, 33Ja4l M3 00JacTH yNpaBlICHUs JIUYHBIMH M CEMEHHBIMU
(¢uHaHCAMU); COCTaBIATH BBIPAXKEHMS, ypaBHEHHs, HEPABEHCTBA M HX
CHUCTEMBI IO YCJOBHMIO 33Jaud, HCCIIEJOBATH IIOJIy4YEHHOE pEIIECHUE U
OLIEHMBATh MPABIONON0OHOCTh pPE3YyJIbTAaTOB; YMEHHUE MOJCIUPOBATH
peaJIbHbIE CUTyallUM Ha A3BIKE MaTEMaTHKH; COCTABJIATH BBIPAKECHUS,
YPaBHEHHMsI, HEPABEHCTBA U UX CHUCTEMBI T10 YCIIOBUIO 3a/1a4H, UCCIIEN0BATh
IIOCTPOCHHbIE  MOJIEIM C  HUCIHOJb30BAaHUEM  ammapara  anreOpsl,

MHTEPIPETUPOBATH ITOJIYYEHHBIA PE3yIbTaT

YMeHue onepupoBaTh MOHATHSAMU: CpellHee apu(pMEeTHUecKoe, MeaHaHa,
HauOoJblllee U HaUMEHbBIIEEe 3HAUEHUS, pa3Max, JUCIEepPCHUsi, CTAaHIapTHOE
OTKJIOHEHHE YHCIIOBOTrO Habopa; yMEHHE H3BJIEKaTh, WHTEPIPETUPOBATH
uHpOpPMaIKIO, IPEJCTABICHHYIO B TaOJMIIaX, HAa AUarpaMMmax, rpadukax,
OTpa’kaoIllyl0 CBOWCTBA pEalIbHbIX IPOLECCOB U SIBJIECHUH; MPEACTABIATh
MHpOpPMALMIO C TOMOLIbI0 TAaOJWI] M JAMarpaMM; HCCIEIOBaTh
CTaTUCTHYECKUE JaHHbIE, B TOM YHCJIE C MPUMEHEHHEM TpaduyecKux
METOJIOB M 3JIEKTPOHHBIX CPEACTB; rpapuuecKu UCCIE0BaTh COBMECTHBIE

Ha6JIIOI[CHI/I$[ C IIOMOIIBIO JHUAr'paMM paCcCCUBAaHUA U JIMHEMHOM perpeccuun

YMenue onepupoBaTh TMOHSATHUSAMU: CIyYalHBIA ONBIT U CIydailHOE

cOOBITHE, BEPOSTHOCTh CIIY4alHOTO COOBITHS; YMEHHUE BBIUUCISATH




BEPOATHOCTh C HCIOJB30BaHUEM TIpadUuecKUX METOJO0B; NPUMEHSITh
(bopMyIBl CIOKEHUST W YMHOXEHHUS BEpOSTHOCTEH, (opMyiry TOITHOM
BEpOATHOCTH, GopMyny bepHyinm, komOuHaTOpHbIE (HAaKTHl U (HOPMYIIBI;
OLICHHMBAaTh BEPOSTHOCTU pealbHbIX COOBITHI; YMEHHME OIEPUPOBATH
MNOHSATUSIMM:  CIy4yaillHasi BEJIMYMHA, pACIpPElEICHUE BEPOSTHOCTEH,
MaTEMaTHYECKOE OXHUJAHWE, JUCIEPCHS U CTaHJAPTHOE OTKJIOHEHUE
CllyuallHOM  BENUYMHBI, (QYHKUMH pacupefeseHuss U  IUIOTHOCTHU
PaBHOMEPHOI0, [TOKA3aTEIbHOIO0 U HOPMAJIBHOTO pacHpeleIeHU; yMEHHE
UCIOJIb30BaTh CBOMCTBA M3YUYEHHBIX paclpeiesieHUi A pelleHus 3aaad;
3HAaKOMCTBO C MOHATHUSMH: 3aKOH OOJIBLIMX YHCEN, METOJbl BEIOOPOUHBIX
UCCIICIOBAaHUM; yMEHHE TPUBOJUTH MPUMEpPHI MPOSBICHUS 3aKOHA
OONBUIMX 4YHMCEd B INPHUPOJIHBIX M OOLIECTBEHHBIX SBJICHUSAX; YMEHHE
OIEpPUPOBATh MOHATUSMH: COUYETAHUE, NEPECTAHOBKA, YHUCIO COUYETAHHUH,
YHUCJIO  TepecTaHOBOK;, OuHOM  HploTOHa; yMeHHME  NPUMEHSTh
KOMOMHATOpHBIE (DAaKThl U PacCy>KACHHS JJis pelIeHHs 33/ay; OLEHUBATh
BEPOSTHOCTH PEATIbHBIX COOBITHI; COCTABIATh BEPOSITHOCTHYIO MOJENb U

MHTEPIPETUPOBATH MTOJIYYEHHBIA PE3yIbTaT

YMeHue omnepupoBaTh TOHATHUSMHU: TOYKA, TMpsiMasi, IUIOCKOCTb,
MPOCTPAHCTBO, OTPE3OK, Jy4, BETUYHUHA YT, MJIOCKUHA YroJl, ABYTpaHHbBIN
yroJI, TPEXTPAaHHBIM YTroJ, CKPEIIUBAIOLIHECs MpsIMble, apaieIbHOCTh U
MEPIEeHIUKYISIPHOCTh MPSAMBIX M IUIOCKOCTEH, Yrol MEXIy MPSMBIMU,
Yroa MeXAy MpsIMOH U TUIOCKOCTBIO, YTOJ MEXAYy IUIOCKOCTSIMH,
paccTossHWE OT TOYKH JO IUIOCKOCTH, PACCTOSIHME MEXIY MPSIMBIMU,
paccTosiHUE MEXAY IUIOCKOCTSMHU; YMEHHE HCIOJIb30BaTh MPU pELICHUU
3a/a4 U3y4yeHHbIe (PAKThl U TEOPEMBbl IJIAHUMETPUHU; YMEHHE OLEHUBATh
pa3Mepsl OOBEKTOB OKpPYXKAIOIIEr0 MHUpa; CTPOUTh MaTeMaTHYecKue
MOJICTH C TIOMOIIbI0 TEOMETPUYCCKUX TOHATHH ¥ BEIWYHH, pEIIaTh

CBA3aHHBIC C HUMU IMPAKTHUYCCKUC 3aa4n
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YMeHHue omnepupoBaTh MOHATUSAMU: IUIOMAIAL (GUTYpbl, 00BEM (GUrypHI,
MHOTOT'PaHHUK, IMPAaBHJIbHBII MHOTOTPAHHUK, CEYCHHE MHOTOTPaHHHKA,
Ky0, napamjenenune], Opu3Ma, OHpamMuiaa, (urypa U TOBEPXHOCTh
BpallleHus, LWIMHApP, KOHYC, wap, cdepa, miomans chepsl, MUIOMmAIb
MOBEPXHOCTU THPAMUABI, TPU3MBI, KOHyca, LWIHHApa, 00BEM KyOa,
IPSMOYTOJIBHOTO MMapaiieienuinea, NHPaMUAbl, HPU3MBbI, LHWIMHIAPA,
KOHyCa, IIapa, pa3BEPTKA MOBEPXHOCTH, CEYEHHs KOHyCa W LWIMHJpA,

nmapaji€JbHbIC OCH HJIKM OCHOBAaHWIO, CCUCHHUEC IIapa, IIJIOCKOCTb,




Kacamoomasica cdeppl, HWIMHIpPa, KOHyCa; yMEHHUE CTPOUTh CEUEeHHE
MHOTOTpaHHHMKa, M300pa’kaTh MHOIOTPAHHUKH, (UTYPHl U TOBEPXHOCTH
BpalICHUs, UX CEYEHHUs, B TOM YHCJIE C ITOMOIIBIO JIEKTPOHHBIX CPEJICTB;
YMEHHE NPUMEHATH CBOHCTBA I€OMETPUYECKHX (PUTYp, CAMOCTOSTEIBHO
(bopMyIHpOBaTH ONpEACTICHHS N3y4aeMbIX (UTYp, BBIIIBUTATh TUTIOTE3HI O
CBOWCTBaX M MpPHU3HAKAX T'€OMETPUYECKUX (Uryp, OOOCHOBHIBATH MWIIH
OlpoBepraTb MX; YMEHHE MpPOBOIUTH Kiaccudukauuioo ¢uryp 1o
pa3UYHBIM TPU3HAKaM, BBIIOJHATH HEOOXOJUMBIE JIOMOJIHUTENbHBIC

IMOCTPOCHUA
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YMeHue omnepupoBaTh TOHSATHSMH: JIBIDKCHHE B IPOCTPAHCTBE,
napajuieNbHbI TIEPEHOC, CUMMETPHUSl Ha IJIOCKOCTH M B TPOCTPAHCTBE,
MOBOPOT, MpeoOpa3oBaHue TOMO00us, TMMOA00HBIE (UTYpPHI; YMEHHE
pacno3HaBaTh paBHblE U TOAOOHBIE (UTYpBI, B TOM YHCJIE B IMPHUPOJE,
HCKYCCTBEC, apXHUTCKTYPE, UCII0Jb30BATh TCOMCTPUUICCKHUEC OTHOLICHUS IIPpU
pemicHrun 3aaa4d; HaXOAUTb TCOMCTPHYCCKUC BCINYMUHBI (I[J'II/IHa, yroJ,
oAb, 00BEM) MpH PEIICHUH 3a7ad U3 IPYTHX YYeOHBIX MPEIMETOB U
u3 peaanoi/’I JKU3HU; YMCHHC BbIYUCIIATH TI'COMCTPUUCCKHUEC BCIUYMNHBI
(nmuHA, yroy, TIIOMAanh, OOBEM, TUIOMIAL TMMOBEPXHOCTH), HCIONB3YS
U3y4YeHHbIE (OPMYIBI M METOABI, B TOM YHCIE: IUIOHIa/lb TMOBEPXHOCTU
MUPaMUIbI, MPU3MBI, KOHYCa, HWIMHApA, IJIOM@Aab cdepbl; 00bEM Kyoa,
NPSMOYTOJIBHOTO TapasvieNienunena, TUPaAMUIbI, TPU3MBL, [AIHHIPA,

KOHYCa, [11apa; yMEHHEe HaXOUTh OTHOIIEHHE 0OBEMOB MOIOOHBIX PUTYp
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YMeHue onepupoBaTh MOHATUSMU: MPSIMOYTOJbHasl CHCTEMa KOOpJIUHAT,
BEKTOP, KOOPJHMHATHI TOYKH, KOOPJIWHATHI BEKTOpA, CyMMa BEKTOPOB,
MIPOM3BEICHHE BEKTOpa Ha 4YHUCIO, pasjoKeHUEe BeKTopa Mo 0asucy,
CKaJIIPHOE TPOW3BEJICHWE, BEKTOPHOE TIPOW3BEICHHUE, YTOJl MEeXIy
BEKTOPAMH, YMECHHE HCIIOJIh30BaTh BEKTOPHBIH M KOOPJAMHATHBIA METOT

JUIsl pelIeHHs] FTEOMETPUUECKUX 3aa4 U 3a/1a4 APYTruxX y4eOHbIX IPEIMETOB
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YMmenue BLIGI/IpaTB MOAXOASAIINNA METO, IS peuicHud 3aaa4u; MOHNUMaHHC
SHAYUMOCTH MATCMATUKHU B HU3YYCHHU TPHUPOAHBIX U O6H_[CCTBCHHBIX
nponeccoB u HBHCHHﬁ; YMCHHUC PACIIO3HABATb IMPOSABICHHUC 3dKOHOB
MaTEMaTUKN B UCKYCCTBC, YMCHUC NMPHUBOAUTH IIPUMEPBI MATEMATUICCKUX

OTKPBITUN POCCUMCKON 1 MUPOBOM MaTEMAaTUYECKOW HayKH




HEPEYEHD DJIEMEHTOB COAEPKAHUSA, IIPOBEPAEMBIX HA ETD

1O MATEMATHUKE

Kon IIpoBepsieMblii 3JIeMEHT COAEePKAHUS
1 Uucna v BBIYUCICHHS

11 HarypanbHble u niensie uncia. [Ipu3Haku AeTuMOCTH LebIX YHCe

12 Pammonaneubie  uncna. OOBIKHOBEHHBIE W JIECATHYHBIE ApOOH, TPOIICHTHI,
' OeCKOHEUHBIE TIEPHOUYECKUE IPOOH

13 ApudmeTrdeckuii KOpeHb HATypaJbHOU cTeneHu. JleHcTBus ¢ apupMeTHICCKUMU
' KOPHSIMH HaTypajbHOU CTEIEHH

14 Crenens ¢ nenbM nokasaresneMm. CTeneHp ¢ palMoHaIbHBIM NoKa3zaresieM. CBOMCTBa
' CTENEeHU

15 CuHyCc, KOCHMHYC M TaHI'€HC YMCIOBOIO apryMmMeHTa. ApPKCHHYC, apKKOCHHYC,
' ApKTaHT€HC YHCIIOBOTO apryMeHTa

1.6 Jlorapudm uucna. JlecsTudHble U HATYpaIbHBIE JOTapUpMBbI

HevictBurenbHple  4Yucia. ApudmeTudyeckue ornepandd ¢ JIeWCTBUTEIBHBIMU
1.7 yrcnaMu. [IpuOnmkE€HHbIe BRIUKUCICHUS, IPaBUIIa OKPYTJICHHS, TPUKUIKA U OLICHKA
pe3ysbTaTa BEIYUCICHUN

1.8 [IpeoGpaszoBatie BhIpaKEHUI

1.9 KommiekcHbie uncia
2 VYpaBHEHHS U HEPABEHCTBA

2.1 Llensie 1 1poOHO-paIOHATIEHEIC YPABHCHUS

2.2 HppanmonanbHbie ypaBHEHHS

2.3 TpuronomeTpuyeckue ypaBHEHUS

2.4 [Toka3zaTenbHbIE U JOTApU(PMHUYECKIE YPAaBHEHHUS

2.5 Llesbie 1 1poOHO-pALIMOHATBHBIE HEPAaBEHCTBA

2.6 HpparmoHaibHble HEPaBESHCTBA

2.7 [ToxazarenbpHble U TOrapu(pMUIECKHE HEPABEHCTBA

2.8 TpuroHoMmerpudecKkre HepaBEHCTBA

2.9 CucTeMbl U COBOKYITHOCTH YPaBHEHUIA 1 HCPABEHCTB

210 VYpaBueHus:, HEPAaBEHCTBA M CHCTEMBI C TTApaMETPAMHK

211 Martpuna cucTeMsl JIMHEHHBIX ypaBHEHUI. ONpeaennTenb MaTPUILIbI
3 OyHKIMU U TpaduKu




@ynkuus, crnocoObl 3ananus QyHkuuu. ['padux dyskumu. B3aumHo oOparHbIe

3 ¢byukun. YétHple u Heu€THble pyHkuuu. [leproanueckue GpyHkunn
OO6nacTh ompeeNieHuss W MHOXKECTBO 3HaueHMd QyHkuuu. Hymu dynkuumm.
32 [TpomMexxyTku  3HAKOMOCTOSIHCTBA.  [IpOMEXyTKM  MOHOTOHHOCTH  (DYyHKIIHH.
' MakcumymMbl 1 MHUHUMYMBI (QyHKUuH. HauGombllee M HauMEHblIee 3HAYEHUE
(GYHKLINU HAa IPOMEXYTKE
33 CrenenHass (yHKUMS C HaTypaJbHbIM M LEdbIM IoKa3zatesneM. EE cBoiicTBa u
' rpacduk. CBoiicTBa u rpaduk KOpHs N-0if CTEHICHH
3.4 Tpuronomerpudeckne (yHKIIMU, X CBOHCTBA U TPaQUKH
3.5 [Toka3zarenbHas u orapudmMudeckas GyHKINHU, UX CBOICTBA U rpaduku
36 Touku paspeiBa. AcumntoTel rpadukoB (yHkmuii. CsoiicTBa  (QyHKIHMH,
' HEMPEPHIBHBIX HA OTPE3Ke
3.7 [TocnenoBaTeabHOCTH, CIIOCOOBI 331aHUS ITOCIIE0BATEIbHOCTEH
3.8 Apudmernueckas u reomerpudeckas nporpeccun. @opmyia CiI0XKHbBIX MPOLIEHTOB
4 Hauana MmaTemMaTHueckoro aHajinza
4.1 [TpousBoanas ¢pyHkiuu. [Ipon3BoHbIE 371€MEHTAPHBIX (PYHKIIUHA
[IpuMeHeHHe TPOM3BOAHOM K HCCIEIOBAaHUIO (YHKIMA Ha MOHOTOHHOCTH U
4.2 sKCTpeMyMbl. HaxosieHne HauOoJbIIero 1 HaMMEHbIero 3HaueHus (YHKIMU Ha
OTpe3Ke
4.3 [TepBooOpasnas. MuTeTpan
5 MHosxecTBa U JIOTHKA
5.1 MHuo>xecTBO, onepaiuu HajJ MHOKecTBaMu. Juarpammel Diinepa — Benna
5.2 Jloruka
6 BeposiTHOCTB 1 cTaTHCTHKA
6.1 OmnwucarenbHasi CTATUCTUKA
6.2 BepositHOCTB
6.3 KomOunaropuka
7 I'eometpus
7.1 @urypsl Ha INIOCKOCTU
7.2 [TpsiMble U TJIOCKOCTH B IPOCTPAHCTBE
7.3 MHororpaHHHKH
7.4 Tena 1 MOBEPXHOCTH BPALLIEHUS
7.5 Koopaunats! 1 BEKTOPBI




YYEBHO-METOANYECKOE OBECIIEYEHUE
OBPA3OBATEJIBHOI'O ITPOIECCA
OBA3BATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

METOINYECKHUE MATEPHUAJIBI UIA YUYUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbBI CETHU

HUHTEPHET






