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MNOACHUTEJIBHASA 3AIINCKA

['eomeTpusi siBisieTcss OOHUM M3 0a30BBIX KYypCOB Ha YpPOBHE CPEIHETO
oO1rero oopa3zoBaHusi, Tak Kak 00eCreYyMBaeT BO3MOXKHOCTh U3YUYECHUS JUCIUTUINH
€CTECTBEHHO-HAYYHOW HAIIPABICHHOCTH W MPEIMETOB T'YMAaHHTAPHOTO ILIMKJIA.
[lockonbKy  JIOTHUECKOE  MbIIUIEHHE,  (OpPMHpYEMOE  MpU  U3YYEHUU
OOy4YarOIIMMUCS TTOHSITHUIHBIX OCHOB I'€OMETPHUHU, NIPHU JT0KA3aTEeIbCTBE TEOPEM H
MIOCTPOCHUM LIETIOYKHU JIOTHYECKUX YTBEPKICHHUM MPU PEIICHUH T€OMETPUUYECKUX
3aJa4, YMEHHME BBIIBUTaTb U ONPOBEpPraTh THUIIOTE3bl HEMOCPEACTBEHHO
WCIIOJB3YIOTCS IIPU PEIIEHUM 3a/1a4 €CTECTBEHHO-HAy4YHOTO IMKJIA, B YaCTHOCTH
buznyeckux 3aaay.

[lens ocBoeHus mporpaMmMbl yueOHoro Kypea «I'eomeTpus» Ha yriyOiaEéHHOM
YpPOBHE — pa3BUTHE MHAWBUIYAJIbHBIX CIIOCOOHOCTEW OOyyaroumxcs mpu
M3YYEHUHM T€OMETPUH, KaK COCTABISIONICH mpeamMeTHON obnactu «MaTtematuka u
uHpopMaTrka»  yepe3  oOecrleYeHUe  BO3MOXKHOCTH  NPUOOPETEHUS U
UCIIOJIb30BaHUsl Oojiee TIyOOKMX TE€OMETPUYECKUX 3HAHUW W JCUCTBUM,
CHEeLM(PUUHBIX T€OMETPUH, U HEOOXOAUMBIX Ul YCIIEIIHOTO MPO(heCcCHOHATBHOTO
o0pa30BaHMsl, CBA3aHHOIO C UCIOJIb30BAaHUEM MATEMATUKHU.

[IppopuTeTHBIMM 3aJlayaMu Kypca TE€OMETpPHUHM Ha YriayOJIEHHOM YpOBHE,
PaCHIMPSAIONIMMH U YCUIIMBAIOIIUMHU Kypc 0a30BOT0 YPOBHS, SIBJISIOTCS:

paclIMpeHne MPEACTABICHUS O TEOMETPUU KaK YaCTH MUPOBOW KYJIBTYpPBI U
(dbopMHpOBaHKE OCO3HAHUS B3aMMOCBS3M T€OMETPUH C OKPYKAIOLIUM MHPOM;

(GopMUpOBaHKE TMPEACTABICHUS O MPOCTPAHCTBEHHBIX (UIYpax Kak o
BOKHEUIINX MATEeMATHYECKUX MOJEINAX, MO3BOJIAIONIMX OMHUCHIBATh U H3Yy4aTh
pa3HbIE SBJICHUS OKPYKAOIIEr0 MUPA, 3HAHUE MTOHATUIHOTO armapara o pasfaeiy
«CtepeomeTpus» yueOHOro Kypca reOMeTpuHu;

dopMupoBaHHEe  yMEHHUS ~ BIAJETb  OCHOBHBIMH  IOHATUSMH O
MPOCTPAHCTBEHHBIX (PUTypaXx M MX OCHOBHBIMHU CBOMCTBAMH, 3HAHHE TEOPEM,
bopMyn M yMEHHE UX NPHUMEHSTh, YMEHHs JI0Ka3bIBaTh TEOPEMbl M HAXOAMTH
HECTaHJapTHbHIE CIOCOOBI PEIICHUS 3a/1a4;

(dbopMUpOBaHHE YMEHUS paclio3HaBaTh HA YEPTEXKAX, MOJAEIAX U B pEalbHOM
MUpPE MHOIOTPaHHUKHM M Te€ja BpallEHUs, KOHCTPYUPOBATH TI'€OMETPUYECKHE
MOJENH;

dbopMHpOBaHUE MOHUMAHUS BO3MOMXHOCTH aKCMOMATHYECKOTO MOCTPOCHHMS
MaTeMaTHYECKUX TEeOpHil, (opMHpOBaHHME MOHWMAHUS POJM AKCMOMATUKHU TIPU
IIPOBEICHUHU PACCYKICHUN;

dbopMupoBaHHE yYMEHHs BIAJETh METOJIAMHU JI0Ka3aTEeIbCTB U aJTOPUTMOB
peuieHusi, yMeHusi UX MPUMEHSATh, MPOBOAMUTH JOKAa3aTelIbHBIE PACCYKICHUS B
XOJI€ PELICHHS CTEPEOMETPUUECKHX 3a4a4 U 3a]a4 C IPAKTUUYECKUM COJICPKAHUEM,
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dbopMupoBaHHE TPENCTaBICHHS O HEOOXOJUMOCTH  JOKa3aTeNbCTB  IPHU
00O0CHOBaHUHU MaTEeMAaTHUYECKUX YTBEPXKIECHUIN U POJIM aKCHOMAaTUKHU B MPOBEICHUHU
JEAYKTUBHBIX PacCyKICHUH;

pa3BUTHE U COBEPIICHCTBOBAHME MHTEIUICKTyaJbHBIX UM  TBOPUYECKHUX
CIIOCOOHOCTEM 00y4YaronMXcs, MOo3HaBATEIbHON aKTUBHOCTHU, UCCIIEIOBATEIbCKUX
YMEHHM, KpUTUYHOCTH MBIIIJICHUS, UHTEpeca K U3YyUCHHIO T€OMETPHUH;

¢dopmupoBanre (HyHKIIMOHATBFHOW TPaMOTHOCTH, PEJIEBAHTHON T€OMETPHUU:
YMEHUSI PACloO3HABATh IMPOSBICHUS T'€OMETPUYECKUX TMOHSATHUH, OOBEKTOB U
3aKOHOMEPHOCTEH B pealbHBIX JKU3HEHHBIX CUTYAlMSIX W MPU U3YYECHUU JIPYTUX
y4e€OHBIX  MPEAMETOB, TMPOSIBICHUS 3aBUCUMOCTEH M  3aKOHOMEPHOCTEH,
MOJICTIUPOBAHUS PEAbHBIX CHUTYyalllil, HCCIIEJOBAaHUS MOCTPOCHHBIX MOJIEIEH,
MHTEPIIPETALNN TOTyYEHHBIX PE3yIbTaTOB.

OCHOBHBIMH COZIEpKAaTEIbHBIMHU JIMHUAMU y4eOHOTO Kypca «l'eoMeTpus» B
10-11 knaccax sBisitorcs: «lIpsMble W TUIOCKOCTH B MPOCTPAHCTBEY,
«Muororpannukn», «Tema BpameHus», «BekToppl W  KOOpAWHATHI B
POCTPAHCTBEY, «/{BIKEHHUS B IPOCTPAHCTBEY.

ChopmynupoBannoe Bo PI'OC COO TpeboBaHHE «YMETh OINEPUPOBATH
MOHATUSMUY», PEICBAHTHBIMU T€OMETPUM HA YIIIYOJIEHHOM ypOBHE OOYyYEeHHS B
10-11 kyaccax, OTHOCUTCS KO BCEM COZEpXKaTeNIbHBIM JIHUHUIM y4eOHOro Kypca, a
dbopMupoBaHHE JIOTHYECKMX YMEHUH  pacmpeiensercs He TOJIbKO IO
CoJIep>KaTeNIbHBIM JIMHUSM, HO U 10 rogam oOyudenus. Coaep:kaHue oOpa3oBaHuUs,
COOTBETCTBYIOLIEE IMPEAMETHBIM pe3yibTaTam ocBoeHusi denepanbHoi padboueit
POrpaMMBbl, pacHpeeIEHHBIM IO ToJaM OOyYeHHs, CTPYKTYPHUPOBAHO TaKUM
o0pa3oM, 4TOObI KO BCEM OCHOBHBIM, MPUHIIMITHAIIBHBIM BOPOCaM O0yUaroIuecs
oOpamiaJucb  HEOJHOKpPATHO. OTO TMO3BOJIAET OPraHW30BaTh  OBJAJCHUE
Te€OMETPUYECKUMHU TTOHATUSMH U HABBIKAMU TIOCIIEI0OBATENBHO U MOCTYMATEIBHO, C
COOJII0ICHHEM TIPUHIIUIA IPEEMCTBEHHOCTH, a HOBBIE 3HAHUS BKJIKOYATh B OOIIYIO
CUCTEMY T'€OMETPUUYECKUX MPECTABICHUN 00ydYalolUXCsl, paclIupsis U yriayOosss
e€, o0pa3ys NPOYHbIE MHOKECTBEHHBIE CBSI3H.

[lepexos K M3y4EHUIO TEOMETPUH Ha YIiIyOIEHHOM YPOBHE MO3BOJISET:

co3math ychmoBus i auddepeHumnanuu  00ydeHHs,  MOCTPOCHUS
WHIUBUIYAIbHBIX ~ 00pa3oBaTeIbHBIX TMporpamMMm, OOeCleyuTh yriayOnEHHoe
U3y4€HUE T€OMETPUHN KaK COCTaBIISIOIIEeH yueOHOoro npenaMera «MareMaTukay;

MOJITOTOBUTh OOYYAIONIMXCA K MPOJOKCHHIO HM3yYeHUS MaTeMaTHKH C
ya€ToM BbIOOpa Oyayuied mpodeccuu, oOecreunBas MPEEMCTBEHHOCTb MEXITY
o01uM 1 ipodeccuoHaTBFHBIM 00Pa30BaHUEM.

Ha wusyuenue yuebHOoro kypca «l'eomerpusi» Ha YriIyOJIEHHOM YpOBHE
orBoauTtcs 204 yaca: B 10 kiacce — 102 yaca (3 gaca B Henento), B 11 kmacce — 102
yaca (3 Jaca B HEJIEJI0).



COJAEPXKXAHUE OBYUYEHUA
10 KITACC

IIpsimble ¥ IVIOCKOCTH B IPOCTPAHCTBE

OcCHOBHBIE  NIOHATHS  cTepeoMeTpun. Touka, IpsMas, ILIOCKOCT,
npoctpancTBo. IloHATHE 00 aKCMOMaTHMYECKOM IOCTPOCHUM CTEPEOMETPHUU:
AKCUOMBI CTEPEOMETPUH U CIEACTBUS U3 HUX.

B3anMmHOEe pacnosioKeHue MpsAMBIX B NPOCTPAHCTBE: IEPECEKAIOIINECH,
NapajulesibHble W CKpelmBaromuecs npsmble. [Ipu3Hakum CKpemumBaromuxcs
npsAMbIX. [lapamuienbHOCTh IPAMBIX U IIJIOCKOCTEN B MIPOCTPAHCTBE: NapajlIeIbHbIC
IIPSAIMBIE B IIPOCTPAHCTBE, apAJLIEIBHOCTD TPEX NPSIMBIX, I1APAIUICIIBHOCTD IIPAMON
u 1iockocth. [lapamienbHO€ M LEHTpPAIbHOE MPOEKTUPOBAHHUE, H300paKEHUE
¢uryp. OCHOBHBIE CBONCTBa NapajIeNbHOrO MpoeKTUpoBaHus. WM3o00paxeHue
¢buryp B mapajuyiesIbHON MPOEKUUU. YTJIbl C COHANPABIEHHBIMU CTOPOHAMH, YTOJ
MEXy NpsAMBIMU B IIPOCTpAaHCTBE. [lapayuienbHOCTh IIIOCKOCTEN: NapajuleibHbIC
IIJIOCKOCTH, CBONCTBA IapajjieabHbIX IIJIOCKOCTEN. IIpocrenmmue
POCTPAHCTBEHHbIE (QUIYyphl Ha IUIOCKOCTH: TETpaj’Ap, MapajulelienuIe],
MMOCTPOCHUE CEYCHUM.

[leprieHIUKYJISAPHOCTD MPSIMOM U IUIOCKOCTH: NEPIEHAUKYIIIPHBIE IIPSAMBIC B
IIPOCTPAHCTBE, NPSAMBIC MApAJLICIAbHBIE W IIEPIECHAMKYJSIPHBIE K IUIOCKOCTH,
IIPU3HAK MEPHEHAUKYIAPHOCTH IPAMOM M IUIOCKOCTH, TEOopeMa O IpsAMOU
NEPIECHINKYJIIPHON IIJIOCKOCTH. OpTtoronansHoOE IIPOEKTUPOBAHUE.
[leprieHIUKYIJISIp U HAKJIOHHBIE: PACCTOSIHUE OT TOYKHM 10 TUIOCKOCTH, PACCTOSTHUE
OT MNpsAMOM A0  IJIOCKOCTH,  HOpoeKuus  (GUrypbl  Ha  IJIOCKOCTb.
[leprieHIUKYJISIPHOCTh  IUIOCKOCTEM: INPU3HAK  INEPHEHIUMKYJISAPHOCTH  JIBYX
mIockocTer. Teopema o TpEX NmepHeHIuKyIspax.

Yriael B OpOCTPAHCTBE: YroJl MEXAY NPSAMOW M IIOCKOCTBIO, IBYTPaHHBIN
yTOJI, TUHEWHBIA YroJI IBYTPAHHOIrO yria. TpEXTpaHHbBIA U MHOTOTPAHHBIE YIJIBL.
CpoiicTBa IUIOCKMX YIVIOB MHOTOrpaHHoro yria. CBOHCTBa IUIOCKMX H
JBYI'PAHHBIX YIJIOB TPEXIPAHHOTO yIua. TeopemMbl KOCUHYCOB U CHHYCOB JUIS
TPEXTPAHHOIO YIJa.

MHoOrorpaHHuKHu

Buasl MHOrorpaHHukoB, pa3sBépTKa MHOrorpaHHuka. IIpmsma: n-yrosbHas
npusMa, npsiMasi 1 HaKJIOHHAs MPU3MbI, OOKOBAsi U TOJHAs MOBEPXHOCTh MPU3MBI.
[Tapayutenienumien, NOPSAMOYTOJBHBIA — NApajUleenune]; YW  €ro  CBOMCTBA.
Kparuaiimme mnyTd Ha TIOBEpXHOCTHM MHOrorpaHHuka. Teopema Oiliepa.
[IpoctpanctBenHnass TeopeMa Iludaropa. Ilupamupa: n-yrosibHass nUpamuiaa,
npaBwibHas W yceu€HHass mnupamuibl. CBoiicTBa péGep M OOKOBBIX TIpaHel
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npaBWIbHOW nHpaMubl. IIpaBuibHbIE MHOTOTPaHHUKHW: MPAaBHIIbHAs NpU3Ma U
npaBWiIbHAs NUpamMuAa, MPaBHIbHAs TPEYroybHAas NUPaMUAA W TPABHIbHBIN
TeTpa’ap, KyO. IlpencraBieHne O NpaBUIBHBIX MHOTOTPaHHUKAX: OKTas3Jp,
JOJIEKadIp U UKOCAdP.

Bbruncnenne 31€MEHTOB MHOTOTPAaHHUKOB: pEéOpa, JuaroHajv, YIJbl.
[Tnomans OOKOBOM MOBEPXHOCTH U TIOJHOM IMOBEPXHOCTU NPSIMON MPU3MBI,
IUIOIIAJb OCHOBAaHMW, TeopeMa O OOKOBOM NOBEPXHOCTH MPSIMOU IMPU3MBIL.
[Tnomanp OOKOBOM TOBEPXHOCTM U IOBEPXHOCTH MPABUIBHOW MHpPaMUIbI,
TeopemMa O IUIOAAN YCEUYEHHON MMPaMHU/IBI.

CuMmmeTprss B IIPOCTPAHCTBE. OJIEMEHTBI CHMMETPHUM  IIPABHIIBHBIX
MHOTOIpaHHUKOB. CHMMETpUsi B MPAaBUJIbHOM MHOIOIPAaHHUKE: CUMMETPHS
napajuielenunea1a, CUMMETPHUS NPABWIBHBIX NPHU3M, CHMMETpHUS IPABHIBHON
UpamMUIblL.

BeKTOopbI M KOOPAMHATHI B IPOCTPAHCTBE

[loHsAiTUSA: BEKTOp B MPOCTPAHCTBE, HYJIEBOM BEKTOpP, UIMHA HEHYJIEBOI'O
BEKTOpa, BEKTOPbl KOJUIMHEAPHBIE, COHAIPABIEHHBIE U IMPOTHBOIIOJIOKHO
HaIlpaBJICHHBIE BEKTOPHI. PABEHCTBO BEKTOPOB. [[eUCTBUS C BEKTOPAMU: CIIOKEHUE
Y BBIYMTAaHUE BEKTOPOB, CYMMa HECKOJIBKMX BEKTOPOB, YMHOXXEHHE BEKTOpa Ha
yucyio. CBOMCTBA CII0KEHMSI BEKTOPOB. CBOMCTBA YMHOKEHHS BEKTOPA HA YHUCIIO.
[lonsiTue KOMILTaHApHBIE BEKTOPHI. lIpH3HAK KOMIUIAHAPHOCTH TPEX BEKTOPOB.
[IpaBuno mnapamtenenunena. Teopema O pPa3IOKEHHH BEKTOpa IO TpéEM
HEKOMIUIAaHApHBIM  BekTOopaM. IIpsmMoyrosibHass cucTeMa  KOOpPAHMHAT B
npoctpancTBe. Koopaunatel BekTopa. CBsi3b MEXIy KOOpAWHAaTaMH BEKTOpa M
KOOpJIMHAaTaMH TO4YEK. YTOJI Mexay BekTopamu. CKalsipHOE NpPOU3BEACHUE
BEKTOPOB.

11 KUIACC

Tena Bpamenust

[ToHsATHSA: IWIMHIPUYECKAs TOBEPXHOCTh, KOHWYECKAas IOBEPXHOCTb,
cepuueckas TMOBEPXHOCThb, OOpasyromue TMoBepxHocTeld. Tema BpaieHUs:
MWIMHAP, KOHYC, YCEUYEHHBIM KOHYC, cdepa, map. BzaummHoe pacmonoxeHue
chepbl M TUIOCKOCTH, KacaTellbHas IUIOCKOCTh K cdepe. M3oOpaxkeHue Ten
BpaIeHusl Ha TIockocTH. PasBéprka mummHapa U koHyca. CummeTpusi cepbl u
nrapa.

O6béM. OcHoBHBIE CcBoOiicTBa 00BEMOB Ten. Teopema 00 o00BEME
MPSMOYTOJILHOTO Tapajuienenurnena u cieactsus u3 He€é. OObEM mpsiMoOil U
HAKJIOHHOM TPU3MBI, IIWIMHIPA, TUPaMHIbl 1 KoHyca. OO0BEM mapa W mapoBOTO
CeTMEHTA.



KoMmOunanuu Ten BpamieHus U MHOrorpaHHukoB. [Ipu3ma, BhnucaHHas B
MUWINHAP, OMHCAaHHAas OKojio muwiuHapa. Ilepecedenme cdepsl u 1mapa ¢
miockocThio. Kacanue mrapa u cdepsl miockocTeio. [loHATHE MHOTOTpaHHHKA,
OMKMCAHHOTO OKOJO cdepbl, cdepbl, BIUCAHHOW B MHOTOIPAHHUK WM TEJO
BpAILCHUS.

[Tnomans MOBEPXHOCTH MWIMHAPA, KOHYyCa, TUIOMAAb chepsl U e€ yJacTei.
[Tomobue B mpoctpancTBe. OTHOIIEHHWE OOBEMOB, IUIOMIAACH TOBEPXHOCTEH
nonoOHeix Quryp. IlpeoOpazoBanue mnogodusi, romoteTusi. PemieHue 3amau Ha
IJIOCKOCTH € UCIIOJIBb30BAaHUEM CTEPEOMETPUUECKUX METOOB.

[TocTpoeHue ceueHnii MHOTOTPAHHUKOB U TEJ BPALICHUA: CEYEHUS [IUINHAPA
(mapaJuienbHO MW TMEPNEHAUKYISIPHO OCH), CEYEeHHUs KOHyca (mapajuieiabHbIe
OCHOBAHHUIO U MPOXOSIIUE Yepe3 BEPIIUHY), CCUCHUS 11apa, METOAbI TOCTPOCHHUS
CEUYEHUI: METOJ CIEA0B, METOJ BHYTPEHHETO MPOEKTHUPOBAHUS, METOJI NIEPEHOCA
CEKYIIEH TIIOCKOCTH.

BekTopbl 1 KOOPAUHATHI B MPOCTPAHCTBE

Bektoper B mpoctpanctBe. Omnepanmy Hajx BeKTOpamMu. BekTopHoe
YMHOXEHHE BEKTOpoB. (CBOWCTBa BEKTOPHOrO yMHOXEHUA. lIpsmoyronpHas
cucTeMa KoopauHaT B mpoctpancTBe. KoopauHatel Bektopa. Pa3noxxenue Bekropa
no Oasucy. KoopauHaTHO-BEKTOPHBIA METOJI TPH PEIICHHUH TI'€OMETPUUYECKHUX
3a1ad.

J{BUKeHUsI B IPOCTPAHCTBE

JBxenus npoctpaHcTBa. OTtoOpakeHus. [[BWKeHUsS U PaBEHCTBO (UTYP.
OO6mme cBoiicTBa JBWKEHUH. Buabl JBMKCHUH: TapauIebHBIA IEpPEHOC,
LEHTpaJbHasl CHUMMETPUS, 3€pKalbHasi CUMMETPHS, MOBOPOT BOKPYT MPSMOI.
[IpeobpazoBanus nonodus. [Ipsmas u chepa Ditnepa.



IIVIAHUPYEMBIE PE3VYJIbTATBI OCBOEHHUA YYEBHOI'O KYPCA
«TEOMETPHUS» (YIJIYBJIEHHBIA YPOBEHb) HA YPOBHE
CPEJHET'O OBLIIET'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

1) rpaxxaanckoe BOCIMTAHME:

c(pOpMUPOBAHHOCTH IPAKIAHCKON MO3ULUHU 00YUYaIOIIErocss Kak akTUBHOTO U
OTBETCTBEHHOTO  WIEHA  POCCHUWCKOro  oOLIecTBa,  MPEACTaBICHUE O
MaTEeMaTHYECKUX OCHOBAaX (PYHKIIMOHUPOBAHUS PA3IUYHBIX CTPYKTYp, SBIICHUH,
Opoueayp TIpaxaaHckoro oOmiecTBa (BbIOOpBI, OMNPOCHI U JAPYroe), yMEHHUE
B3aMMOJICUCTBOBATh C COLMAJIBHBIMA HMHCTUTYTAMM B COOTBETCTBUM C HX
(YyHKUMSIMU M HA3HAYEHUEM;

2) naTpUOTHYECKOE BOCIIUTAHHE:

c(hOpMUPOBAHHOCTh POCCUNUCKOM IpakIaHCKOW UIACHTUYHOCTH, YBOKCHUS K
IIPOILIIOMY M HACTOSLIEMY POCCHUMCKONM MaTeMaTUKH, LICHHOCTHOE OTHOIIECHHUE K
JOCTUKEHUSAM POCCUMCKUX MAaTEMAaTUKOB U POCCUUCKON MAaTeMaTUYECKOW IIKOJIBI,
UCIIOJIb30BAaHUE ATUX JOCTHXKEHMM B JAPYTUX HAyKax, TEXHOJIOTHSX, cdepax
DKOHOMHKHU;

3) IyXOBHO-HPABCTBEHHOE BOCIIUTAHUE:

OCO3HaHUE JYXOBHBIX LIEHHOCTENW POCCUHCKOI0 Hapoaa, chOpMUPOBAHHOCTh
HPABCTBEHHOI'0 CO3HAHUsA, dTHUYECKOIO ITOBEJIECHMS, CBA3aHHOIO C IPAKTUYECKUM
IIPUMEHEHUEM JOCTH)KEHUM HAyKH W JEATEIBHOCTBIO YYEHOTO, OCO3HAHUE
JIMYHOTO BKJIaJa B MOCTPOCHHUE YCTOMYMBOTO OYyAYLIEro;

4) 3cTeTn4ecKoe BOCIIUTAHUE:

ACTETUYECKOE OTHOILIEHUE K MHPY, BKIIOYAs DJCTETUKY MaTEeMaTHYECKUX
3aKOHOMEpPHOCTEM, OOBEKTOB, 3a/1a4, PEIICHUH, pacCyXI€HH, BOCIPUUMYUBOCTh
K MaTEMaTUYECKUM aCIIEKTaM Pa3IMYHbIX BUJIOB UCKYCCTBA;

5) puzuveckoe BoCIUTAHME:

C(OPMUPOBAHHOCTh YMEHHUS TNPUMEHATh MaTeMaTUYECKUEe 3HAHUS B
MHTEpecax 3/10pOBOTo U 0e301acHoro oopasa KU3HHU, OTBETCTBEHHOE OTHOILIEHUE K
CBOEMY 3JI0OPOBbIO (3I0pOBOE TMHUTAHHE, COATAHCUPOBAHHBIN PEXKUM 3aHATHUN U
OTJIIbIXa, peryispHas (u3nuecKass akTUBHOCTb), (PU3NYECKOE COBEPILICHCTBOBAHUE
IIPU 3aHATUAX CIIOPTUBHO-0310POBUTEIBHOMN AEATEIBHOCTHIO;

6) TpyaoBOe BOCIMTAHHE:

TOTOBHOCTh K TpPYAY, OCO3HAHHME ILIEHHOCTH TPYyIOJIO0Us, HHTEpeC K
paznmuyHbiM  cepaM  MPOPECCHOHAIBHOM  JAESATENbHOCTH, CBS3aHHBIM  C
MaTeMaTUKOW M €€ MPWIOKEHUSMU, YMEHHE COBEpLIaTh OCO3HAHHBIM BHIOOD
Oyaymieit npodeccuu U peasn30BbIBATh COOCTBEHHBbIC >KM3HEHHBIE IUIAHBI,



TOTOBHOCTh M CIIOCOOHOCTh K  MaTréMaTH4eCKOMy  OOpa3oBaHUIO U
caMOOOpa30BaHUI0 HA TMPOTSHKEHUU BCEU KU3HH, TOTOBHOCTh K AKTUBHOMY
YYaCTHIO B PEIICHUU MPAKTUUECKUX 3aJ]1a4 MaTeMaTUYECKON HAMPaBJICHHOCTH;

7) 3K0JI0rHYeCKOe BOCIIUTAHHE:

c(hOPMHUPOBAHHOCTh  JKOJIOTMYECKOM  KYJIbTYpbl, IIOHHUMAaHHE BJIUSHUS
COI[MATIbHO-IKOHOMUYECKUX MPOILIECCOB HA COCTOSTHUE MPUPOJHON U COIMATBHOMN
Cpebl, OCO3HaHUE II00ATIbHOTO XapaKTepa 3KOJIOTHYECKUX TPOOIeM, OPUEHTALIHS
Ha TIPUMCHEHHE MaTeMAaTHYEeCKUX 3HAHWUW IS pelieHus 3agad B o0JacTu
OKpY>Karoliel cpenpbl, IJIAHUPOBAHHE IIOCTYIIKOB M OIICHKM HX BO3MOXXHBIX
MOCJICACTBUM JIJIs1 OKPY>KAIOIIECH CPeIbl;

8) HeHHOCTH HAYYHOI'0 MO3HAHMSL:

c(hOpPMHPOBAHHOCTh MHUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  pa3BUTHS HAyKW W OOIICCTBEHHOM  MPAKTUKH, TOHHUMAaHUE
MaTeMaTHYECKOW HayKH KakK cdepbl 4YeIoBEeYeCKOW IesATEeNbHOCTH, JTaroB €&
Pa3BUTUS M 3HAYUMOCTH ISl PA3BUTHS LMBUIM3ALMH, OBJIAJCHUE S3BIKOM
MaTeMaTUKU W MaTeMaTUYeCKOW KyJIbTypOM KakK CpEJCTBOM IO3HAHHUS MHpA,
TOTOBHOCTh OCYHIIECTBIIATh MPOEKTHYI0 M HCCIEN0BATEIbCKYIO JCSTEIbHOCTD
MHJIMBUIYAJIbHO U B TPYIIIIE.

METAIIPEJMETHBIE PE3YJIBTATDBI

ITo3HaBaTe/IbHBbIC YHUBEPCAJIbHBIC Y4eOHbIE 1eiiCTBUS

ba3oBble Tornueckue aeiicTBUA:

BBIBJISITh M XapAaKTEPU30BaTh CYIIECTBEHHBIE NPU3HAKKM MATEMATUYECKHUX
OOBEKTOB, TIOHATUM, OTHOIIEHHH MEXIy MOHATUSAMH, (HOPMYIUPOBAThH
OIpe/ieNICHUs TOHATHM, yCTaHAaBIMBATh CYLIECTBEHHbIN NMPU3HAK KilacCU(pUKaALUH,
OCHOBaHMS 1711 0000IIEHHS U CPABHEHHMSI, KPUTEPUHU ITPOBOJMMOIO aHAJIN3a;

BOCIIpUHUMATh,  (opMyIupoBaTh U  NPeoOpa3oBBIBaTh  CYXKICHHUS:
YTBEPAUTEIbHBIE U OTPULATENbHbIC, EAMHUYHbBIE, YACTHBIE U OOIINE, YCIOBHBIE;

BBISBJISITH MATEMATUYECKAE 3aKOHOMEPHOCTH, B3AUMOCBS3U U IIPOTUBOPEUHUS
B (hakTax, JAHHBIX, HAONIONEHUSAX M YTBEPXKIEHUSX, MPEAsaraTb KpUTEPUH IS
BBISIBJICHUS 3aKOHOMEPHOCTEN U MTPOTUBOPEYUHIA;

JeJaTh BBIBOABI C HCIOJb30BAHUEM 3aKOHOB JIOTHKH, AEAYKTUBHBIX H
WHIYKTUBHBIX YMO3aKIIOUYECHUHN, YMO3AKIIIOUEHUH 110 aHAJIOTHH;

IIPOBOJAUTH CAMOCTOATENIBHO J0KA3aTENIbCTBA MATEMATUYECKUX YTBEPKIACHUN
(mpsiMBIE U OT MPOTUBHOTO), BEICTPAUBAaTh aPTyMEHTALIMIO, IPUBOJUTE PUMEPHI U
KOHTPIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE CYX ACHUS U BBIBOJIbI;



BbIOMpaTh cmoco0 pelmieHusi ydeOHOW 3amadu  (CpaBHHUBATh HECKOJIBKO
BapHMAaHTOB  pEUICHHs, BbIOMpaTh HaumOojee MOAXOMAUIMH ¢ y4EToM
CaMOCTOSITENTFHO BBIZICIEHHBIX KPUTEPHUEB).

Ba3oBnle ucciiegoBarejbLcKue 1eHCTBUA:

UCTIOJIb30BaTh BOMPOCH KaK HCCIIEJOBATENbCKUI HWHCTPYMEHT MO3HAHUS,
dbopMynupoBaTh  BOMPOCH,  (UKCHPYIOIIHE  MPOTHBOpPEYHE,  MpoOJIeMy,
yCTaHaBIMBaTh MCKOMOE W JaHHOE, (pOopMHpOBaTH TMMOTE3Yy, apTyMEHTHPOBATH
CBOIO MO3UIINIO0, MHEHUE;

IPOBOJIUTH CAMOCTOSITEIILHO CIUIAHMPOBAHHBIM SKCIIEPUMEHT, UCCIIEIOBAaHUE
110 YCTaHOBJICHUIO OCOOCHHOCTEW MaTeMaTHYeCKOro 00beKTa, SBJICHHS, MpolLecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEXTy 00bEKTaMH, SIBICHUSIMH, IIPOLIECCAMU;

CaMOCTOSITENIFHO (POpMYIHpPOBaTH OOOOIIEHHS W BBIBOJBI MO pE3yJibTaTaM
OPOBEAEHHOIO  HAONIONEHHUSA, HWCCIENOBaHUS, OLIEHHWBATh  JTOCTOBEPHOCTh
MOJIyYEHHBIX Pe3yIbTaTOB, BEIBOJOB M 0000ILIEHNUH;

POTHO3UPOBATh BO3MOXKHOE pa3BUTHE IIpollecca, a TaKXkKe BBIABUTATH
MIPE/IOJIOKEHNUS O €T0 PA3BUTHHU B HOBBIX YCIOBUSX.

Pa6ora ¢ undpopmaumeii:

BBISBJIATH JeUIUTHI MHPOPMALMH, JaHHBIX, HEOOXOAUMBIX Ul OTBETa Ha
BONPOC U JUIsl pElICHUs 3a/1a4H;

BbIOMpaTh MH(POPMAIIMIO U3 UCTOYHUKOB PA3NUYHBIX THUIIOB, AHATU3UPOBATh,
CHUCTEMaTHU3UpPOBaTh M HMHTEPIPETUPOBATH MHYOPMAIMIO DPA3IUYHBIX BUIOB H
(dbopM npeacTaBIeHNUS;

CTPYKTYpUpPOBaTh MH(GOpPMAIMIO, MPEJICTaBIsATh €€ B pa3IU4HbIX (opmax,
WJUTIOCTPUPOBATH TpadUuecKy;

OLIEHUBATh HaIEKHOCTD uHbOpMaIuu o CaMOCTOSITENTEHO
c(OopMyITUPOBAHHBIM KPUTEPHSIM.

KoMMyHUKaTHBHBIC YHHMBEpPCaAJIbHbIC Y4eOHbIE A1eHCTBUS

Oo0wmenne:

BOCIIPUHUMATh U (POPMYJIUPOBATH CYKACHHS B COOTBETCTBUU C YCIOBUSIMU U
HesiMU  OOLIEHMs], SCHO, TOYHO, I'PaMOTHO BBIpaXaTb CBOK TOYKY 3pEHHUS B
YCTHBIX M IIMCBbMEHHBIX TEKCTaX, IaBaTh IIOSCHEHUSA II0 XOAY PELICHUA 3a7ayd,
KOMMEHTHPOBATH MOJYyYECHHBIN pE3yJIbTaT;

B XOJIe¢ OOCYXXJIeHHS 3a/laBaTh BOIMPOCHI MO CYIIECTBY OOCYXIAEMOI TEMBI,
npoOsieMbl, pemaeMol 3aJaud, BBICKA3bIBaTh MWJIEH, HAICJICHHbIE Ha IOUCK
pelIeHns, COIOCTABIIAThL CBOM CYXACHUSA C CYXICHUAMH APYIMX YYaCTHHKOB
nuanora, oOHapy>KMBaTh pa3jMuue U CXOJICTBO IMO3ULUN, B KOPPEKTHOH (opme
bopMyIMpOBaTh PA3HOIIIACHS, CBOU BO3PAXKEHUS;



IIPEACTABIATh PE3YJbTAThl PELICHUs 33a4i, SKCIIEPUMEHTA, UCCIEAOBAHNUS,
IPOEKTa, CaMOCTOSTENBHO BBIOMpATh (POpMaT BBICTYIUIEHUS C YYETOM 3aaay
NPE3eHTAMHU U 0COOEHHOCTEH ay TUTOPUH.

PerynsiTuBHbIe YHHBeEpPCAJbHbIE Y4eOHbIE JelCTBUS

Camoopranuzanms:

COCTABJISITH IJIaH, AJITCOPUTM PEILICHUS 3a/1aui, BRIOUPATh CIIOCOO pelIeHUs C
y4€TOM UMEIOIIUXCSI PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEH, apryMEHTHPOBAThH
U KOPPEKTUPOBATh BAPUAHTHI PEIICHU ¢ y4ETOM HOBOU HH(OpMAIIUK.

CaMOKOHTPOJIb, IMOIMOHAJILHbII HHTEJLJIEKT:

BIAJCTh HABBIKAMH  TIO3HABATEIBLHON  pedyieKCMM KaK  OCO3HAHMS
COBEPILIAEMBIX JI€UCTBUI M MBICIUTEIBHBIX MPOIECCOB, UX PE3YyJIbTATOB, BIAJACTh
croco0aMu CaMOINPOBEPKHU, CAMOKOHTPOJS Mpolecca M pe3ysbTaTa pelieHus
MaTeMaTUYECKOM 3aJa4u;

MPEABUACTh TPYAHOCTH, KOTOPBIE MOTYT BO3HHKHYTh IIPH PEHICHUU 3a/1ayH,
BHOCHUTH KOPPEKTHBBI B JIEATEILHOCTh HA OCHOBE HOBBIX OOCTOSTEIBCTB, JaHHBIX,
HaWJICHHBIX OMUOOK, BBISIBICHHBIX TPYIHOCTEH;

OIICHMBATh COOTBETCTBHE PE3yJIbTaTa IEIH U YCIOBUSAM, OOBICHITH MPUUUHBI
JOCTIDKCHHSI UM HEIOCTHIKCHUS PE3YJIbTATOB NIEATCILHOCTH, HAXOAUTh OIIHAOKY,
JaBaTh OIEHKY MPHOOPETEHHOMY OTIBITY.

CoBMecTHasI 1eSITEJILHOCTD:

MOHUMATh M HCIOJIb30BaTh MPEUMYIECTBA KOMAHIHON M WHIUBHUAYaIbHOM
paboThl TpU pEHIeHUH YYEOHBIX 3a7a4, MPUHUMATH I1I€Jb COBMECTHOM
NEATEeILHOCTH, TJIAHUPOBATh OPTAHHM3AIIMI0 COBMECTHOW PabOThI, pacmpeneisTh
BUJIbI pabOT, JOTOBapUBaThCS, OOCYX JaTh TMPOIECC M pe3yJabTar padoOThI,
000011aTh MHEHUS HECKOJILKUX JIFOIEH;

y4acTBOBaTh B TPyNMNoBBIX GopMax paboThl (0OCykaeHHS, OOMEH MHEHHIA,
«MO3TOBBIE IITYPMBD» W WHBIC), BBHINOJHATH CBOIO 4YacTh pabOTBHl W
KOOPJIMHUPOBATh CBOM JCHCTBUS C JPYTUMH UJIEHAMHU KOMAaHIbI, OIICHHBATH
KaueCTBO CBOET0 BKJAjJa B OOIIMHA MPOAYKT MO KPUTEPUAM, CPOPMYIHMPOBAHHBIM
YY4aCTHUKAMHU B3aUMOJICUCTBUSI.

HPEIMETHBIE PE3YJIBTATDBI

K xonity 10 kiaacca oOyJaromuiicss HayduTCs:

e CBOOOJIHO ONEPUPOBATH OCHOBHBIMU TOHSTHSIMU CTEPEOMETPUM TPU
pelIeHnH 3a7a4 ¥ MPOBEJACHUN MaTeMaTHYECKUX PACCYKICHUH;

e TMPUMEHATh AKCHUOMBI CTEPEOMETPUU U CIEACTBUS U3 HUX MPHU PELICHHUU
reOMETPUYECKHX 3a/1ay;
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KJIacCU(DUIIMPOBATh B3aMMHOE PACIOJIOKEHHE MPSMBIX B TPOCTPAHCTRBE,
MJIOCKOCTEN B MPOCTPAHCTBE, MPSIMBIX U MJIOCKOCTEW B IPOCTPAHCTBE;
CBOOOJIHO  OINEpUPOBATh TMOHSITUAMM, CBSI3aHHBIMU C yrjaMHd B
MPOCTPAHCTBE: MEXIY IMPSMBIMH B TPOCTPAHCTBE, MEXKIY NPIAMOUA H
MJI0CKOCTBIO;

CBOOOJ/IHO ONEPUPOBATH MOHATHUSIMU, CBSI3AHHBIMU C MHOTOIPaHHUKAMU;
CBOOOJIHO pacmo3HaBaTh OCHOBHBIC BHUbl MHOTOTPAHHUKOB (IMpU3Ma,
nupamMuza, NpsSMOYTOJIbHBIN Mapaienenunea, Kyo);

KJacCU(PUIMPOBaTh ~ MHOTOTPAHHUKH, BbIOMpass  OCHOBaHUA  JUIs
KJaccuukanuu;

CBOOOJIHO  ONEPUPOBATh  TMOHSTUSMH, CBSI3AHHBIMH C  CEUCHHUEM
MHOTOTPAHHUKOB TIJIOCKOCTHIO;

BBITIOJIHATD napajuiesbHOE, LEHTPaIbHOE U OpPTOTOHAJIBHOE
MPOEKTUPOBaHNUE (DUTYp HA IMIIOCKOCTH, BBIMIOJHATH W300paskeHust Guryp
Ha MJIOCKOCTH;

CTPOUTH CEUYEHUS MHOTOTPAHHUKOB PA3IUYHBIMU METOJIaMH, BBITIOJIHSTH
(BBIHOCHBIE) TIOCKUE YEPTEKHU U3 PUCYHKOB MPOCTHIX OOBEMHBIX (PUTYD:
BHJI CBEPXY, COOKY, CHU3Y;

BBIYHCIIATh  TUIOMIAJAM  TOBEPXHOCTEM  MHOTOTPAHHUKOB  (MpuU3Ma,
MMpaMu/ia), FTCOMETPUUECKUX TEJ C IPUMEHEHHEM (HOPMYIL;

CBOOOJ/IHO OINEpPUPOBATH MOHATUAMH: CUMMETPHUS B IPOCTPAHCTBE, LICHTP,
OCb M IUIOCKOCTh CHMMETPHUH, LIEHTP, OCh U IUIOCKOCTh CHUMMETPUU
¢uryper;

CBOOOJTHO OIEpPUPOBATh MOHATHUSMHU, COOTBETCTBYIOIIMMH BEKTOpaM U
KOOpJAMHATaM B MPOCTPAHCTRE;

BBITIOJTHSATD JICUCTBUS HaJl BEKTOPaMHU;

pemaTth 3aJayd Ha JIOKa3aTeJbCTBO MAaTEMAaTHUYECKUX OTHOLIEHUW U
HaxXO0XXJICHUE TE€OMETPUYECKUX BEIUYHMH, MPUMEHSSI U3BECTHBIE METOJbI
MIPU PEIICHUN MaTEeMaTUYECKUX 3aj1a4 MOBBIIIEHHOTO U BBICOKOT'O YPOBHS
CJIO’)KHOCTH;

NPUMEHSThL TPOCTEHIIME TPOrpaMMHBIE CPEIACTBA U DJIEKTPOHHO-
KOMMYHUKAIIMOHHBIE CUCTEMBI IIPU PEIICHUHN CTEPEOMETPUUECKUX 3a/1a4;
U3BJICKATh, MPEOOPa30oBbIBATh U HMHTEPIPETUPOBATH HWHGOPMAIMIO O
MPOCTPAHCTBEHHBIX T'C€OMETPUUYECKUX (UTYpax, MPEJCTABICHHYIO Ha
yepTekax U pUCyHKax;

OPUMEHSATh TOJy4YeHHbIE 3HAHUS Ha TPAKTUKE: CpaBHUBATH W
aHaJU3UPOBATh PEalbHbIE CUTyallud, MPUMEHSATh HU3YYCHHBbIEC MOHSATUS B
mpoiiecce IMOMCKAa  pelieHUusT MaTeMaTU4ecKd  CPOopMYyIHpPOBAHHOMN
npoOJieMbl, MOJACIUPOBATh pPEAIbHBIC CHUTYyallUM Ha SI3bIKE T€OMETPHHU,
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MCCIIE0BATh ITOCTPOCHHBIE MOJEIN C MCIIOJIb30BAHUEM I'€OMETPUYECKHUX
NOHATUNA M TEOpeM, ammapara aiareOpbl, pelaTh MPaKTUYECKHe 3aJauH,
CBS3aHHBIC C HAX0XKICHUEM F€OMETPUUYECKUX BEJINYNH;

UMETh NPEJCTABICHUS 00 OCHOBHBIX J3Tamax pa3BUTHS IE€OMETPUM Kak
COCTaBHOM 4acTH (yHJaMEHTA Pa3BUTUSI TEXHOJIOT .

K xonmy 11 kiacca oOy4aromuics HayIuTCs:

CBOOOIHO OMNEPHUPOBATh MOHATHAMH, CBA3aHHBIMU C LHUJIUHIAPHUYECKOH,
KOHUYECKOM U cdepruyeckod MOBEPXHOCTAMU, OOBSICHATH CIOCOOBI
MOJTyYCHUS;

OIEepUPOBATh MOHATUIAMHU, CBSI3aHHBIMH C TEJIAMH BpAICHUS: IIMIMHIPOM,
KOHYyCOM, c(hepoii u mapowm;

pacmo3HaBaTh Tejla BpalleHus (UWIUHAP, KOHYC, chepa W map) u
OOBSICHATH CIIOCOOBI MOY4YEHUS TEJ BpaLCHMS,;

KJIACCU(PUIIMPOBATH B3aUMHOE PACIOJIOKEHUE CPEPBI U MIIOCKOCTH;
BBIUUCIISTh BEJIWYMHBI AJIIEMEHTOB MHOTOTPAHHHUKOB W TEJ BpAIICHHUS,
O0OBEMBI U IUIOIIA/IM MOBEPXHOCTE MHOTOIPAHHMKOB M TEJ BpalllCHMS,
TEOMETPUYECKHX TEN C TPUMEHEHUEM (HOPMYJT;

CBOOO/IHO OIEPUPOBATh MOHATUSMHU, CBA3AHHBIMU C KOMOWHAIUSIMHU Tell
BpallleHUsT U MHOTOIPaHHUKOB: MHOTOTPaHHMK, BIMCAHHBIN B cdepy u
ONMHCAHHBIA OKOJIO c(ephl, chepa, BOUCAaHHAS B MHOTOTPAHHUK WUJIM TEJO
BpAIllCHUS;

BBIUUCIIATh COOTHOLIEHUS MEXY IUIOIIAIIMU IOBEPXHOCTEW U 00bEMaMU
ITOJIOOHBIX TEI;

n300pakaTh u3y4aembie (UTYPBI, BBHIMOIHATH (BBIHOCHBIE) TUIOCKHE
YEpTEeKU U3 PUCYHKOB MPOCTHIX OOBEMHBIX (UTYp: BHI CBEpPXY, COOKY,
CHU3Y, CTPOUTH CEUECHMS TeJl BPAIllCHUS;

U3BJIEKAaTh, WHTEPIPETHPOBATh M MpeoOpa3oBbIBaTh HH(POpPMAIUIO O
IPOCTPAHCTBEHHBIX T€OMETPUYECKUX (QUrypax, TMpeACTaBICHHYIO Ha
yepTexax U pUCyHKax;

CBOOOJIHO OIEPUPOBATH MOHATUEM BEKTOP B MPOCTPAHCTBE;

BBITIOJHATH OTNIEPAlU HaJ BEKTOPaMU;

3aJ1aBaTh INIOCKOCTh YPaBHEHUEM B J€KapTOBOI cUcTeMe KOOPAUHAT;
peliaTh TeOMETPUYECKHE 3a/1a4ll Ha BBIYUCIICHHUE YIJIOB MEX]y MPSMBbIMU
U IJIOCKOCTSIMHU, BBIYHMCIIEHHE PACCTOSHUM OT TOYKH JO IUIOCKOCTH, B
1[€JI0M, HAa TPUMEHEHUE BEKTOPHO-KOOPANMHATHOTO METOa MPU PEIICHUH;
CBOOOJIHO ONEpUPOBATH TOHATHUSMHU, CBSI3AaHHBIMU C JBUKCHHUEM B
IIPOCTPAHCTBE, 3HATh CBOMCTBA JBUKECHUI;
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BBIMIOJHATh HM300paK€HUST MHOTOTPAHHUKOB M TEN BpallleHUs mpu
[IapajuIeIbHOM — IEPEHOCE, LEHTPAIBbHOM CUMMETPHH, 3€PKAIBHOU
CUMMETPHH, IIPU TOBOPOTE BOKPYT MPSIMO, TpeoOpa30oBaHus MOA00US;
CTPOUTH CEYEHUS] MHOTOTPAHHHMKOB WM TE€J BPAILCHUS: CEUYCHHS LWJIMHIpA
(mapasnienbHO U MEePIEHIUKYISIPHO OCH), CEYeHHs KOoHyca (TapaJijieibHble
OCHOBAHMIO M IPOXOSLIUE YEPE3 BEPIIUHY), CEUEHUS 1I1apa;
WCIIOJB30BaTh METOABI IOCTPOCHMS CEUYECHUM: METOJA CIENO0B, METOJ
BHYTPEHHETO IPOEKTUPOBAHHUSI, METOJI IEPEHOCA CEKYLIEHN TIIIOCKOCTH;
JIOKa3bIBaTh T€OMETPUUYECKUE YTBEPKICHUS;

NPUMEHSATh TeoMeTpuueckre (akTbl U1l PEIICHHUS] CTEPEOMETPUUYECKUX
3a/1a4, TPEANOJIArarlliuX HECKOJIBKO IIAaroB PELICHUS, €CIH YCIOBHUSA
MIPUMEHEHUS 3a/IaHbI B IBHOW M HESIBHOU (opMme;

pelmars 3aJadyd Ha JOKa3aTelIbCTBO MATEMATHYECKUX OTHOLICHUM H
HAaXO0KJICHUE TEOMETPUUECKUX BEIIUYUH;

IIPUMEHSTH MPOTPAMMHBIE CPEACTBA U AJIEKTPOHHO-KOMMYHHMKAIIMOHHBIE
CUCTEMBI [IPU PELIEHUN CTEPEOMETPUYECKHX 3a71aY;

IIPUMEHSTh  IIOJIyYEHHbIE  3HAaHWA HA  NPAKTUKE:  CPAaBHUBATH,
AHAJIM3UPOBATH U OLICHUBATh PEAJIbHBIE CUTYALlUU, IPUMEHAITh U3YUYCHHBIE
IIOHATHs, TEOpPEMBI, CBOWCTBA B IIpoLEecce IIOMCKAa  pPEIICHUs
MaTeMaTUyecku  C(OPMYJIUPOBAHHOW  TPOOIEMBI,  MOJEIUPOBATH
peanpHbIE CUTYallMM Ha S3BIKE I'€OMETPHUH, MCCIEA0BATh NMOCTPOCHHBIC
MOJEIN C HCIOJIb30BAHUEM TI'COMETPUYECKUX IIOHATUH U TEOPEM,
anmapara anreOpbl, pemarb NPAKTHYECKUE 3aJlayd, CBS3aHHBIE C
HAaxO0KJICHUEM I€OMETPUYECKUX BEJINUNH;

UMETh MpeACTaBIeHUS 00 OCHOBHBIX 3Talax pPa3BUTHUS T'€OMETPUHM Kak
COCTaBHOM 4acTu (PyH1aMeHTa pa3BUTHSI TEXHOJIOTUH.
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TEMATHYECKOE IINTAHUPOBAHHUE
10 KJIACC

KosnuecTBo yacos JIEeKTPOHHbBIE
Ne HaumeHoBaHue pa3iesioB M TeM (uu¢posBbie)
n/n NPOrpamMMbl Bcero Kontpoapupie  Ipaxruteckue o0pa3oBaTe/bHbIEC
padoThI padoThI pecypesI
1 Bseznenue B ctepeoMeTpuo 23 1
) B3aumHoOe pacrosnoxeHue npsMbIx B 6 |
IIPOCTPAHCTBE
3 [TapanmienbHOCTb NPSAMBIX U INIOCKOCTEN B g
IIPOCTPAHCTBE
4 [lepnieHIUKYISPHOCTD MPSMBIX U )5
IIJIOCKOCTEMN B IPOCTPAHCTBE
5 VYTIIBl U pacCcTOSHUSA 16 1
MHororpanHuku 7 1
BexkTops! B mpocTpaHcTBE 12
2 HOBTOPCHI/IG, 00o00111eHNe U cUCTeMaTH3alHs 5 )
3HAHUU
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 102 6 0
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11 KJIACC

KoauyecTBo yacoB DJIeKTPOHHbBIE
No /i HaumeHnoBaHue pa3/aesioB U TeM Konrponsmmie  Tpaxriseckie (mudpossbie)
NpOrpamMmbl Bcero odpa3oBaTejibHbIE
padoThI padoThI pecypenI
1 AHanuTnyeckas reOMETpHs 15 1
) [ToBTOpEHME, 0606H_[eHI:Ie u 15 |
CUCTEeMaTH3alusl 3HAaHUH
3 O0BEéM MHOTOTPAaHHUKA 17 1
4 Tena Bpamenus 24 1
5 [Tnomany moBepXHOCTH U 0OBEMBI 9 1
KPYTJbIX TEJ
6 JBro>xeHus 5 1
7 [ToBTOpEHwUe, O606H.[CHI:IC u 17 )
CUCTeMaTH3aIusl 3HAaHUH
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 8 0
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IHOYPOYHOE IIVTAHUPOBAHUME
10 KJIACC

Ne
n/n

Tema ypoka

OcHoBHbIE NpaBUiIa U300pakeHUs Ha
PUCYHKE IIJIOCKOCTH, MMapalIeIbHbBIX
MPSMBIX (OTPE3KOB), CEPETUHBI OTPE3Ka

KoaudecTBO 9acoB

Bcero

KonTposabHubie
padoThI

IIpakTHyeckue
padoThI

Jlara
U3YYeHUS

DJIEeKTPOHHbIE
uudposeie

o0pa3oBaTe/ibHbIE

pecypchl

[TonsATHA cTepeoMeTpHUN: TOUKA, IpsIMas,
IUIOCKOCTB, MPOCTPaHCTBO. OCHOBHBIC
IpaBujIa N300pakeHUs Ha PUCYHKE
TUTOCKOCTH, TTapajIeNIbHBIX MPSMBIX
(OTpe3KoB), cepeIMHbI OTpe3Ka

[TonsTHs: Mepecekarouecs MIOCKOCTH,
nepeceKarommecs npsimasi ¥ miocKoCTh;
MOJIYTIPOCTPAHCTBO

[TonsTHS: IepeceKaronIrecs MI0CKOCTH,
MIEPECEKAIOIINECS TPsMasi U TUIOCKOCTH;
MO POCTPAHCTBO

MHororpaHHuKH, U300paKeHUE
MPOCTEHIIINX MPOCTPAHCTBEHHBIX QUTYP,
HECYIIECTBYIOIINX 00OBEKTOB
MHororpaHHuKH, U300paKeHUE
MIPOCTEHIIINX MPOCTPAHCTBEHHBIX QUTYP,
HECYIIECTBYIOIUX 00HEKTOB

AKCHOMBI CTEPEOMETPUHU U TIEPBHIE
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CJICACTBUS U3 HUX

AKCHOMBI CTEPEOMETPUHU U IIEPBBIE
CJIEICTBHS U3 HUX

AKCHOMBI CTEPEOMETPHH U TIEPBBIC
crneactBus u3 HUX. CocoObl 3a1aHus
MPSAMBIX U INIOCKOCTEMN B IMTPOCTPAHCTBE.
O0603Ha4eHUS MPSAMBIX U TNIOCKOCTEH

10

N300pakeHne ceueHni mupaMuibl, Kyoa u
IIPU3MBbI, KOTOPBIE TPOXOJAT YEpe3 UX
pebpa. M3o0OpakeHne nepecedcHus
ITOJIyYEHHBIX IJIOCKOCTEN. PackpammBanue
IIOCTPOECHHBIX CEYEHUN Pa3HbIMU LIBETaMU

11

N300pakeHne ceueHni mupaMubl, Kyoa u
MPU3MBbI, KOTOPBIE TPOXOJAT Yepe3 UX
pé6pa. Nzo0paxkeHue nepeceueHust
ITOJIYYEHHBIX IIJIOCKOCTEN. PackpammBanue
MTOCTPOEHHBIX CEYEHUI pa3HbIMU LIBETAMU

12

N300paxenune cedyeHuit nupamuibl, Kyoa u
MIPU3MBbI, KOTOPBIE TPOXOJAT Yepe3 uX
pé6pa. N3o0paxkeHue nepeceueHust
MTOJIYYEHHBIX IIJIOCKOCTEN. PackpammmBanue
IIOCTPOECHHBIX CEYEHUN Pa3HbIMU LIBETAMU

13

N300paxenune cedyeHuit nupamuabl, Kyoa u
MIPU3MBbI, KOTOPBIE MTPOXOJAT Yepe3 uxX
pé6pa. N3o0pakeHune nepeceueHust
MTOJIYYEHHBIX IIJIOCKOCTEN. PackpammBanue
IIOCTPOEHHBIX CEYEHUI pa3HbIMU LIBETAMU

14

Merton cnenoB uisi TOCTPOCHUS CEUYECHUM

17




15

16

17

Merton cnenoB uisl HOCTPOCHUS CEUCHHUI.
CBolicTBa niepece4eHnii IpsIMbIX U
MIOCKOCTEH

Merton cnenoB uisi HOCTPOCHUS CEUCHHUI.
CaoiicTBa nepeceyeHuid NpsAMbIX U
IIOCKOCTEN

[TocTpoenue ceveHwuii B mupamuie, Kyoe
o TpéM Toukam Ha p&bpax. Coznanue
BBIHOCHBIX YEPTEKEN U 3alHCh 111aroB
MIOCTPOEHUS

18

[TocTpoenue ceueHuii B mupamuie, Kyoe
1o Tpém ToukaM Ha pédpax. Co3nanue
BBIHOCHBIX YEPTEXKEN U 3aMHCh 11aroB
MOCTPOEHUS

19

[TocTpoenue ceuenuii B mupamue, Kyoe
o TpémM ToukaM Ha pébpax. Co3nanue
BBIHOCHBIX YEPTEKEH U 3aMKCh I1aroB
MOCTPOEHUS

20

[TocTpoenue ceuenuii B mupamue, Kyoe
o TpémM ToukaM Ha pébpax. Co3nanue
BBIHOCHBIX YEPTEKEH U 3alKCh IIaroB
MOCTPOEHUS

21

22

[ToBTOpenue manumerpun: Teopema o
MPOIOPLMOHANIBHBIX oTpe3kax. [Tomodue
TPEYTOJIBHUKOB

[ToBropenue mianumeTpun: Teopema

Menenasi. PacueTsl B ceueHUsIX Ha
BBIHOCHBIX 4yepTexax. Mcropus pazButus

18




23

INIAaHUMETPUHN U CTEPEOMETPUU

KonTponbHas padota "AKCHOMBI
crepeomerpun. Ceuenus"

24

B3anMHOe pacnosnokeHue npsmsIx B
npocTpancTBe. CKpeluBaroIuecs
npsMele. [Ipu3Haky cKkpemuBaronmxcs
npsaMbIX. [lapamiensHble IpsiMbIE B
IIPOCTPAHCTBE

25

Teopema o CylIeCTBOBaHUU U
€AMHCTBEHHOCTH IIPSIMOM ITapajuIeIbHON
JAHHOM NPSMOM, TPOXOASIIEH Yepe3 TOUKY
MPOCTPAHCTBA U HE JIEXKAIIEH HAa JaHHOU
npsmMoii. Jlemma o nepeceueHuu
MapaJUIEIbHBIX IPAMBIX IIJIOCKOCTBIO

26

[TapannenbHOCTB TpeX MpsMBIX. Teopema o
TpEX mapajuIeNIbHBIX NpAMBIX. Teopema o
CKPEILMBAIOIINXCS MPSMBIX

27

[TapannenpsHOE MPOEKTUPOBAHUE.
OcHOBHBIE CBOMCTBA apaJIIETLHOTO
npoekTupoBanus. M300pakeHne pa3HbIX
¢buryp B napauenbHON IPOeKINUN

28

29

[MenTpanbHas nmpoeKkus. YToiui ¢
COHAIPABJICHHBIMA CTOPOHAMH. YTOII
MEX1Y NPSIMbIMU

3azauu Ha JOKa3aTeNbCTBO U
HCCIIE0BAHUE, CBA3AHHBIE C
PacCIIOJIOKEHUEM IIPSIMBIX B IPOCTPAHCTBE

30

[ToHsTHSA: MapanIeaIbHOCTh NMPSIMOI U

19




31

32

33

34

IUIOCKOCTH B MpocTpaHcTBe. [Ipu3Hak
HapauIeIbHOCTH MPSIMON U IIOCKOCTH.
CaolicTBa napauienbHOCTU NPSIMOU U
IUIOCKOCTH

I'eomeTpuuecKkue 3aa4un Ha BHIYUCICHUE U
JI0Ka3aTeNNbCTBO, CBA3aHHBIE C
[apaJuIeIbHOCTHIO MPSAMBIX U IJIOCKOCTEN
B IIPOCTPAHCTBE

[TocTpoenue ceuenus, IPOXOASILETO Yepes3
JAHHYIO IPSIMYIO Ha YepTexe U
napajuieJIbHOTO APYroi npsMoi. Pacuér
OTHOIIEHUI

HapannenLHa;[ IMPOCKI M, IPUMCHCHUC
IJIL TIOCTPOCHUA Ce4YeHM I KY6a u
HapaJjuieJCrnuIicaa. CBoiicTBa
napajiiejienmIie1a 1 Npu3mMbl

[TapannensHele wockocty. [pusnaku
MapaJuIeIbHOCTH JBYX IUIOCKOCTEN

35

Teopema o nmapajuieTIbBHOCTH U
C€ANMHCTBCHHOCTH IIJIOCKOCTH, HpOXOI[SIHIGI\/'I
yepe3 TOUKY, He MPUHAIICKAIYIO TaHHON
MIJIOCKOCTH U CIIEJICTBUSI U3 HEE

36

CBolicTBa napajuieNIbHBIX TUIOCKOCTEN: O
MapaJuIEIbHOCTH IPSIMBIX NIEPECEUECHUS
IIpH NIEPECCUCHUH BYX MapalJICIIbHBIX
IIJIOCKOCTEMN TPEThen

37

CBoiicTBa mapayIenbHBIX IOCKOCTEH: 00
OTpe3Kax MapajiesIbHbIX NPSMBIX,
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38

3aKJIIOYEHHBIX MEXAY MapajuleIbHbIMU
IJIOCKOCTSIMU; O [IEPECEUEHUH NPSMOH ©
JBYMsI TapaJIJIEIbHBIMU IJIOCKOCTSIMU

[ToBTopenue: Teopema I[udaropa na
IJIOCKOCTH

39

[ToBTOpEHME: TPUTOHOMETPUS
MIPSIMOYTOJIBHOTO TPEYTOJIbHUKA

40

41

CoiicTBa Ky0a 1 MPSIMOYT'OJILHOTO
napajuieJIienuneaa

Breruucnenue aiuH OTPEC3KOB B Ky6e u
IpsAMOYT'OJIbHOM IapaJlJICJICTIUIICIC

42

[lepneHMKyIAPHOCTD NPSIMOM U
mockocty. [Ipru3nak
MEPIEHIUKYIISIPHOCTHU IIPAMON U
IIJIOCKOCTH

43

[lepneHMKyIAPHOCTD NPSIMOM U
mockocty. [Ipn3nak
MEPIEHIUKYISIPHOCTH IIPSMOHN U
IIJIOCKOCTH

44

Teopema o CyleCTBOBaHUU U
€IMHCTBEHHOCTH MPSIMOM, IPOXOAAIIEN
4yepe3 TOUKY MPOCTPaHCTBA U
MEePIEHANKYISIPHON K TNIOCKOCTH

45

46

[ImockocTH U nepreHINKyIsIpHbIE UM
MIPSIMBIE B MHOTOI'PAaHHHUKAX

IInockoctu u NECpUCHAUKYIISIPHBIC UM
MpsIMBIC B MHOT'OI'paHHUKAX

47

[lepniennuKynsp U HAKJIOHHAS.
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[TocTpoenue neprneHIuKyispa U3 TOYKHA Ha
MPSIMYIO
[lepnienuKynsgp U HAKIOHHAS.

48 [Toctpoenue nepneHauKyIsipa U3 TOUYKU Ha
IPSIMYIO

49 TeopeMa 0 TpEX NepHeHANKYIIApax
(mpsimast u oOpaTHasi)

50 TeopeMa 0 TpEX NepHeHANKYIIAPAX
(mpsimast u oOpaTHasi)

51 VYTros MeXy CKpeLMBaOIIUMUCS
IPSIMBIMU
[Touck neprneHauKyISPHBIX MPSAMBIX C

52 ITOMOUIBIO NEPIIEHIUKYISIPHBIX
IIJIOCKOCTEN

53 OpToroHanbHOE IPOEKTUPOBAHUE
ITocTpoenue ceuenuit kyoa, Npu3Msl,

54 IIPaBWJIBHON NMUPaMUABI C IIOMOILBIO
OpPTOTOHAJILHOM NMPOEKINH
[Toctpoenue ceuenunii kyba, MpU3MBlI,

55 IIPaBWJIBHOM NMUPaMUABI C IIOMOILBIO
OpPTOTOHAJILHOM NMPOEKINH
CummeTpus B IpOCTPaHCTBE

56 OTHOCHUTEINBHO MIockocTu. [lnockoctu
CUMMETpPUN B MHOTOTpaHHHKaX

57 [Ipu3Hak nepneHuKyJIIpHOCTH MPSIMON U
IJIOCKOCTH KakK CJIEJICTBUE CUMMETPUH

53 IIpaBunbHBIE MHOTOIpaHHUKU. Pacyér

paCCTOHHI/Iﬁ OT TOYKH JO IIITOCKOCTH

22




59

60

[IpaBuiibHBIE MHOTOTpaHHUKH. Pacuér
PAcCTOSIHUM OT TOUKH JI0 IJIOCKOCTH

CriocoObl ONyCTUTH NEPIEHANKYISAPHL:

CUMMETpPHUS, CABUT TOYKHU IO
napaJieIbHON MPAMON

61

CaBur no HenapauienbHON IpSIMOH,
M3MEHEHUE PACCTOSHUN

62

63

64

65

KonTponbhas padora "B3aumnoe
pacIOIOKEHNE MPSIMBIX U INIOCKOCTEN B
npocrpaHcrae”

[ToBTOpEHME: Yroa MeXAy IPSIMbIMU Ha
IJIOCKOCTH, TPUTOHOMETPHS B
IIPOU3BOJILHOM TPEYTOJIbHUKE, TEOPEMA
KOCHHYCOB

IloBTOpEHME: Yron Mexay
CKPELIMBAIOIIUMHUCS IPSIMBIMU B
IIPOCTPAHCTBE

FCOMeTpI/IquKI/IG METO/bI BEIUHMCIICHUA

yriia MExKAy NpsAMbBIMHA B MHOT'OI'PAHHUKAX

66

67

68

JIByrpannblil yroia. CBOMCTBO JIMHEWHBIX
YTJIOB IBYTPAHHOTO yIia

[lepnenaukynspusie miockoctu. CBOICTBA
B3aMMHO NEPIEHAUKYISPHBIX MIIOCKOCTEHN

[Ipu3Hak nepneHaANKyJIApPHOCTH
IIJIOCKOCTEM; TeOpeMa O NMPAMOU
[IEpECEUYCHUS ABYX IIIOCKOCTEH
MEPIEHIUKYIISIPHBIX TPEThEH IIIOCKOCTH

69

[IpssMoyTONBHBIN MapasuieaenuIe; Kyo;
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70

HU3MEPCHMUS, CBOMCTBaA MMpAMOYT'OJIBHOTI'O
napajjiejacnuicaa

TeopeMa 0 AuaroHajau mnmpsaMoOyroJIbHOro
napajjiejacnuieaa u CICACTBUC U3 Heé

71

CrepeomeTpuuecKue U MpUKIaaHbIe
3aJlaud, CBS3aHHBIE CO B3AMMHBIM
PACIIOJIOKCHHUEM MIPAMBIX U INIOCKOCTHU

72

73

74

[ToBTOpEHME: CKPEIIMBAIOIINECS MIPSMBIE,
napajvieJbHbIC INIOCKOCTH B CTAaHJAPTHBIX
MHOT'OTPaHHUKAX

Hapa mapauiCJIbHbIX IUIOCKOCTEH Ha
CKPCIIUMBAOIIHUXCA ITPAMBIX, PACCTOAHUC
MCKAY CKPCIIHUBAIOIUMUCSA IPAMBIMU B
IMPOCTBIX CUTYyalIUIX

PaccTosnue oT TOUKH A0 TIIIIOCKOCTH,
pacCcTosIHUEC OT HpHMOﬁ J0 IIITOCKOCTH

75

Beruncnenue paccTosHUNA MEXKIY
CKPELIMBAIOIIHUMHUCS IPSIMBIMHU C
IIOMOILBIO NEPIEHAUKYIIIPHON TUNIOCKOCTH

76

TpéxrpaHHbIid yroy, HepaBeHCTBA JUIS
TpexrpaHHbix yrioB. Teopema [ludaropa,
TEOPEMbI KOCUHYCOB U CHHYCOB JIJIs
TPEXTPAaHHOIO yIJia

77

78

DneMeHTHI ChepPUIEeCKON TeOMETPHH:
reojie3nYecKue JIMHUMU Ha 3emiie

KontponsHast pabota "Yrisl u
paccrosiHus"

79

Cucremaru3zanus 3HaHuM "MHOTOrpaHHHUK
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U €T0 DJIEMEHTEI"

IInpamupa. Buael nupamun. [IpaBunpHas

80 1
nupamua

31 [Ipusma. IIpssmast u HaAKIOHHAS IPU3MBI. |
IIpaBunbHas npusma

20 [Ipsmoit napamienenunes, |
MPSIMOYTOJIBHBIN Mapaienenumnes, Kyo

23 Brinyxiible MHOTOrpanHuku. Teopema |
Diinepa
Brinyxkiible MHOTOrpanHuku. Teopema

84 Oiinepa. [IpaBunbpHble U NOMYNIpaBUIbHBIE 1
MHOTOTPaHHUKH

85 KontponbHas padora "MHoOrorpaHHuku" 1

26 [TonsiTHe BeKTOpa HA MJIOCKOCTH U B |
IIPOCTPAHCTBE

87 CyMMa BEKTOpOB 1

88 Pa3nocTh BekTOpOB 1

89 [TpaBuno mapamienenurnena 1

90 YMHOK€EHNE BEKTOpa Ha YNCIIO0 1
Pasnoxxenue Bektopa o 6azucy Tpéx

91 BEKTOPOB, HE JISKAIIUX B OJHOMN 1
MJI0CKOCTH

92 CkansipHoe pou3BeJICHUE 1

93 Beruucnienue yria Mex.1y BEKTOpaMH B |
IIPOCTPAHCTBE

94 [Ipocreiimne 3aga4n ¢ BEKTOpaMHU 1

95 IIpocreiimue 3a1auu ¢ BEKTOpaMH 1
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96 [Ipocreiimune 3aga4u ¢ BEKTOpaMu 1
97 IIpocreiimue 3a1auu ¢ BEKTOpaMH 1
98 O00011IeHIE U CUCTEMATHU3AaIIU 3HAHUI 1
99 O000111eHIE U CUCTEMATHU3aIUs 3HAHUI 1
100 HToroBast KOHTpOJIbHAs paboTa 1
101 Hrorosas koHTpoabHas paboTa 1
102 O0o001IeHNe ¥ CHCTeMAaTH3alus 3HAHUN 1
OBIIEE KOJIMYECTBO YACOB I10 102

[TPOI'PAMME
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11 KJIACC

KonuyectBo yacos DJIEeKTPOHHbBIE
Jlara uudposbie
Nen/m  Tema ypoka Kontpoabubie IIpakTuueckue
Bcero u3ydeHusi oOpa3oBaTe/IbHbIE
padoThI padoThI
pecypchl
[ToBTOpenue Temsl "KoopauHatsl BEKTOpa |
! Ha MJIOCKOCTH U B MPOCTPAHCTBE"
) [ToBTopenue Temsl "CkansipHoe |
IIpOU3BEICHNE BEKTOPOB"
3 [ToBTrOpenue Temsl "Bprunciienue yria 1
MEXy BEKTOpaMH B IpOCTpaHCTBE"
4 [ToBTOpEeHMNE TeMBbI "YpaBHEHHE MTPSIMOH, |
MpoxosuIel yepes 1Be TOUuKH"
5 VYpaBHEHME IJIOCKOCTH, HOPMaJIb, YPABHEHHE 1
IJIOCKOCTH B OTPE3Kax
6 VYpaBHEHME IJIOCKOCTH, HOPMaJIb, YPABHEHHE 1
IJIOCKOCTH B OTPE3Kax
7 BekropHoe npousBeneHue 1
2 JInHeliHbIE HEPABEHCTBA, JIMHEIHOE 1
IIPOrpaMMHUPOBAaHHE
9 JInneliHble HEPABEHCTBA, JINHEWUHOE 1
IIPOrpaMMHUpPOBAaHHE
10 AHaJIUTUYECKHE METOBI pacuéra yria 1
MeX1y NPSIMbIMH B MHOTOTPaHHUKaX
11 AHaIUTUYECKHE METO/IbI pacuéTa yria ]
MEXy TNIOCKOCTSIMH B MHOTOI'PaHHUKAX
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®dopmysa pacCTOSHUS OT TOUKH J10

12 IJIOCKOCTH B KOOPJIMHATAX

13 Haxoxnenue paccTossHui OT TOUKH 710
IIJIOCKOCTH B KyOe

14 Haxosxnienne paccTostHui OT TOUKH 10
IJIOCKOCTH B IPABUJILHOM MUPAMHU/IE

15 KontponbHas pabota "AHamuTudeckas
reomeTpus”

16 CeueHusi MHOTOTPAHHUKOB: CTaH/IAPTHHIE
MHOTOTPaHHUKHU

17 CeueHust MHOTOTPAaHHUKOB: METOJI CJIEJIOB
CeueHurst MHOTOTPAHHUKOB: CTaH/IAPTHBIE

18 IJIOCKOCTH, TIePECeUeHUs MPSIMbIX U
IIOCKOCTEMN

19 [TapannenpHble NpsIMbIE U MIJIOCKOCTH:
rapajuieJIbHbIE CEUYEHUS

20 [TapannensHble MPSIMBIC U TITIOCKOCTH:
pacy€T OTHOLIEHUI

)1 [TapannenpHble NpsIMbIE U TIJIOCKOCTH: YTJIbI
MEXy CKPEIIUBAIOIIUMUCS MPSIMBIMU
[TepnenguKynsipHBIC TPSMBIE U TUNIOCKOCTH:

” CTaHJapTHbIE NTapbl MEPIEHAUKYISIPHBIX
MIJIOCKOCTEH U MPAMBIX, CHAMMETPUU
MHOT'OTPaHHUKOB

3 [TepnenguKynsipHBIC TPSMBIE U TUNIOCKOCTH:
TeopeMa O TpeX MepreHIUKYIsIpax

24 [TepnieHaAMKYASIpHBIE IPSMBIE U TUIOCKOCTH:
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25

BBIUUCIICHUS [UTMH B MHOTOTPaHHHUKAX
[ToBTOpEHME: MIIOIMIATN MHOTOYTOJILHUKOB,
(hopMyIIBI 1S TUTOIAACH, COOOpaKEHUS
noxoous

26

HOBTOpeHI/Ie: miomaan MHOT'OYIrOJIbHUKOB,
(hOpMyIIBI IS TUTOIIACH, COOOpaKeHUs
noaoous

27

28

29

HOBTOpCHI/IC: miomain MHOT'OYTOJIbHUKOB,
(hOpMYyIIBI IS TUTOIIACH, COOOpaKEHUS
nogoous

[Tnomaau ceyeHnit MHOrOrpaHHUKOB:
TUTOIIAIM TOBEPXHOCTEH, pa3pe3aHus Ha
9acTH, COOOpAKCHHUSI TOT00MS

[Tnomaau ceueHnii MHOTOTPaHHUKOB:
TIOIIAIM TTIOBEPXHOCTEH, pa3pe3anus Ha
4acTH, COOOpaKeHUsI MOA00HS

30

KonTponbnas padota "[loBTOopenue:

MHOTOTPaHHUKH, CEYCHUSI MHOTOIPAaHHUKOB"

31

32

O06BeéM Tena. O0BEM MPSIMOYTOJIBHOTO
napaJuleenuesaa

3amaun 00 yABOEHHH Ky0a, 0 KBaJpaType
Ky0a; 0 TPUCEKIUH yTia

33

CrepeomeTprdeckue 3aaqu, CBI3aHHBIE C
00BEMOM MPSMOYTOJIBHOTO
napaiesnenunena

34

[Ipuknagubie 3a1a4n, CBSI3aHHBIE C
BBIUHCIICHHEM 00bEMa IPSIMOYTOJILHOTO
napajuiesenumena
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35 O06BEM IPSIMO TPU3MBI

36 CrepeoMeTpuuecKue 3ajauu, CBI3aHHBIE C
BBIYHCIICHHEM 00bEMOB IPSIMOM MPU3MBbI

37 [Tpuknaanble 3a7a4u, CBSI3aHHbIE C 00bEMOM
IIPSIMOM IIPU3MBI
Brruncnenne 06bEMOB Tell ¢ TOMOIIbIO

38 onpeaenéHHoro uurerpana. Oobpém
HAKJIOHHOH IPU3MBbI
Brruncnenme 00bEMOB Te ¢ TOMOIIBIO

39 onpeaenéHHoro uurerpana. Oobpém
MUPaMU/IbI

40 ®opmyna 00béMa nupamuibl. OTHOILIEHHE
00BEMOB MUPaMHU/] ¢ OOIIUM YTIIOM

41 dopmyna 06béMa nmupamuibl. OTHOIIEHUE
00BEMOB NUpaMHJL ¢ OOIIUM YTIIOM

42 CrepeoMeTpHUUeCKUE 3a7ja4u, CBSI3aHHBIE C
00bEMaMU HaKJIOHHOW MPU3MBbI

43 CrepeoMeTpuyecKue 3a7jauu, CBI3aHHbIE C
o0BEMaMK MUPaMUIbL
[Tpuknanueie 3ana4n mo Teme "OOBEMBI

44 Ten", CBsI3aHHBIE C 00BEMOM HAKJIOHHOM

b

MIPU3MBI

45 [Tpuknanueie 3ana4un mo Teme "OOBEMBI
Ten", CBA3aHHBIE C 00BEMOM MUPAMUJIBI

46 [Ipumenenue o0bEMOB. Borunicnenue
paccTosiHus A0 IIOCKOCTH

47 Kontponbnas padota "O0bEM
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MHOTOrpaHHUKa"

I_II/IJII/IHI[pI/I‘ICCKaSI IMOBCPXHOCTD,

48 oOpa3syromue MUIHHIPHIECKON
ITOBEPXHOCTHU

49 Munuuap. [IpsMoit KpyroBou HUIMHAP.
[Inomane MOBEpXHOCTH LUIUHIPA

50 Konunyeckast moBepxHOCTh, 00pa3yroiue
KOHMYECKOU noBepxHocTH. Konyc

51 CeueHue KOHYyca IIO0CKOCTBIO,
rapajuieJIbHOMN IIOCKOCTU OCHOBaHUS

57 Yceu€nnslii konyc. M300paxenne KOHYCOB U
YCEUEHHBIX KOHYCOB

53 [Tnomans 60KO0BOM MOBEPXHOCTH U MOJIHOM
MMOBEPXHOCTU KOHYCa

54 [Tnomaas 60KO0BOM MOBEPXHOCTH U MOJHOM
MMOBEPXHOCTU KOHYCa
CrepeomeTpuueckue 3a1a4u Ha

55 JIOKA3aTeJIbLCTBO M BEIYMCIICHHUE,
MMOCTPOCHUEM CEUEHUH IUITUHAPA, KOHyCa
CrepeomeTpuueckue 3aa4u Ha

56 JIOKA3aTeJIbCTBO U BEIYMCIICHHUE,
MTOCTPOCHUEM CEUEHUH IUITUHAPA, KOHyCa

57 [Ipuknagnelie 3aa4n, CBSI3aHHbBIE C
UUAITUHAPOM

53 [Ipuknagublie 3a7a4n, CBSI3aHHBIE C
IATUHIPOM

59 Cdepa u map
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60

61

62

[epeceuenue cdepbl 1 Mapa ¢ MIOCKOCTHIO.
Kacanue mrapa u cepsr mnockoctsro. Bun u
n300pakeHue mapa
[epeceuenue cdepbl U MIapa ¢ MIOCKOCTHIO.
Kacanwue mapa u cdeps miockocteo. Bua n
n300pakeHHE mapa

VYpasaenune chepsl. [Lnomans chepsr u eé
yacTen

63

64

65

66

Cummerpus chepsl u mapa

CrepeoMeTprieCcKHe 3a/1a4i Ha
JI0KA3aTeJIbCTBO U BEIUMCICHHUE, CBA3AHHBIE
co cepoii 1 mapoM, IOCTPOSHUEM UX
CEYCHHUM MIOCKOCTHIO

CrepeomeTpuueckue 3aauu Ha
JTIOKA3aTeJIbCTBO U BHIYMCIICHHUE, CBSI3aHHbIE
co cepoii u mapom, TOCTPOCHHUEM UX
CEYEHMI TIOCKOCThIO

[Ipuknagueie 3a1a4n, CBsI3aHHbBIE CO chepoit
U I1apoM

67

68

69

[ToBTOpEHME: OKPYKHOCTH Ha TUIOCKOCTH,
BBIYHUCJICHHUA B OKPY)KHOCTI/I, CTaH)IapTHI)Ie
nmoxoous

Paziauunsie KOMGI/IHaI_II/II/I TCJI BpallICHUSA U
MHOT'OrpaHHUKOB

3anaun o teme "Tena ¥ MOBEPXHOCTH
BpaiieHus"

70

3agaum o Teme ""Tena 1 MOBEPXHOCTH
BpaiieHus"
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71

72

KontponbHas padota "Tena u moBepXHOCTH
BpauieHus"

006beém mummHapa. Teopema 06 00bEMe
MPSIMOTO LUJIMHIpA

73

74

75

Brruncnenne 00bEMOB TeI ¢ TOMOIIBIO
onpeaenénHoro uarerpana. O0bpéM KoHyca

[Tnomaayn G0KOBOM ¥ MOTHOM MOBEPXHOCTH
KOHYycCa

CTepeOMeTpI/I‘-ICCKI/Ie 3aJa4u, CBA3aHHBIC C
BBIYHMCIECHHEM 00HEMOB ONUINHApPA, KOHYCa
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I/ICTOpI/IH Pa3BUTHA CTCPCOMCTPHUU KaK HAYKH
ueé POJIb B pa3BUTHU COBPEMCHHBIX
HWHXXCHCPHBIX U KOMITBIOTCPHBIX TEXHOJIOTHi1

I/ICTOpI/IH Pa3BUTHA CTCPCOMCTPHUU KaK HAYKHU
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YYEBHO-METOJINYECKOE OBECIIEYEHHE
OBPA30OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVIS1 YYEHUKA

* Maremaruka: anredpa v Hadajga MaTEMaTUYECKOTO aHaIN3a, T€OMETPHSL.
I'eomeTpus, 10-11 kmacewl/ byty3os B.®., [Ipaconos B.B. nox penakiueit

Canosauyero B.A., AkunonepHoe o6mectBo «M3narensctBo «IIpocBemenuey

METOANYECKUE MATEPUAJIBI JIUISA YUUTEJIA

MareMatuka: anredpa v Hayajia MaTeMaTHUYEeCKOTo aHalli3a, TeOMETPHS.
I'eometpusi: 10—11-e kaccel : 6a30BbIN U YIITYOJIEHHBIA YPOBHU :
MeToau4Yeckre pekoMenianuu K yueouuky JI. C. Atanacana, B. ®@. byty3osBa,

C. b. Kagomuena u ip. — Mocksa: [Ipocsemenue, 2023.

HUPPOBBIE OBPA3OBATEJ/IBHBIE PECYPCBI U PECYPCBI CETH

HUHTEPHET
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