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MNOACHUTEJIBHASA 3AIINCKA

["'eomeTpus siBisETCS OOHUM U3 0A30BBIX KypCOB Ha YPOBHE CPEIHETO 0OILEro
oOpa3oBaHMsI, TaK KakK O0O€CIeYMBACT BO3MOXHOCTb M3yY€HUs AMCLHUILINH
€CTECTBEHHO-HAYYHOW HAINpPaBIEHHOCTH W NPEIMETOB T'YMAaHHTAPHOTO IIMKJIA.
[TockonbKy JTOTHYECKOE MBILIUIEHUE, (POpMHUpYyEMOe MPU U3YUEHUH 00YHarOIIUMUCS
IOHATUMHBIX OCHOB TI'E€OMETPHMM, IPH JO0KA3aTEIbCTBE TEOPEM U IOCTPOCHUU
LIEITOYKH JIOTHYECKUX YTBEPKICHNUN IIPU PELLICHUU T'€OMETPUUYECKUX 3a]1a4, YMEHUE
BBIJIBUTaTh W OINPOBEPIaTb T'MIIOTE3bl HEMOCPEICTBEHHO MWCIOJIB3YIOTCS IpU
pelleHny 3a7a4 eCTECTBEHHO-HAYYHOTO [IMKJIA, B YaCTHOCTU (PM3MUECKUX 3a]a4.

[lens ocBoeHust mporpaMmMbl yueOHoro Kypea «I'eomeTpus» Ha yriyOn€HHOM
YPOBHE — pa3BUTHE UHIUBUAYAIbHBIX CIIOCOOHOCTEN 00yUaroUMXcs MpU U3y4eHUN
reOMETpUU uYepe3 0OecreuyeHUe BO3MOKHOCTU MPUOOPETEHUS M UCIOJIb30BaHUS
0oJee TIIyOOKMX T€OMETPUUECKUX 3HAHUM U JEHCTBUM, CIEIU(PUYHBIX T€OMETPUH,
Y HEOOXOUMBIX JJIs1 YCHEMIHOro MPOecCHOHAIBHOTO0 00pa30BaHusl, CBA3aHHOIO C
UCITOJIb30BAHUEM MAaTEMATUKH.

[TpuoputeTHBIMM 33JaYaMu Kypca TE€OMETpUM Ha YIIIyOJEHHOM YpOBHE,
PaCIIUPSIOUIMMH U YCUIIMBAIOIIUMU Kypc 0a30BOr0 YpOBHS, SBJISIOTCS:

pacuIMpeHre NpeCcTaBICHUsI O TEOMETPUU KaK YaCTH MUPOBOU KYJbTYpPbI U
(bopMHpOBaHKUE OCO3HAHUS B3aUMOCBSI3H T€OMETPHUH C OKPYKAIOIIUM MUPOM;

(dopMupOBaHUE TMPENCTaBICHUS O MPOCTPAHCTBEHHBIX (Urypax Kak o
BOKHEHIIUX MATEMATHYECKUMX MOJEISAX, MO3BOJIAIOLIMX ONMCHIBATH M HM3ydaTb
pa3HbIE SBJICHUS OKPY>KAOLIET0 MUPA, 3HAHWE MOHATUIHOIO almapara 1o pa3aeiy
«CtepeomeTpus» yueOHOro Kypca reOMETpHH;

dbopMHpoBaHHE  yYMEHHMS ~ BJIAAE€Th  OCHOBHBIMH  MOHSTUSIMH O
IPOCTPAHCTBEHHBIX (UIypaX M HMX OCHOBHBIMH CBOMCTBAaMH, 3HaHHE TEOPEM,
bopMyll U yMEHUE MX NPUMEHATb, YMEHHUS JOKa3blBaTb TEOPEMbl U HAXOIUTh
HECTaHJIapPTHBIE CIIOCOOBI pELICHUS 3a/1a4;

(dbopMHpOBaHHE YMEHHS pacliO3HABaTh HA YEPTEkKax, MOACISIX U B pPE€aIbHOM
MUpE MHOTOTPAaHHUKM M Tela BpalleHUs, KOHCTPYMpPOBAaTh TE€OMETPUYECKUE
MOJEIIH;

¢bopMUpOBaHHE NMOHMMAaHHUS BO3MOKHOCTH aKCHOMAaTHYECKOIO MOCTPOCHUS
MaTEMaTUYECKUX TEOpuil, GOpMUpOBaAHME MOHUMAHUS POJIM AKCMOMATHKHU IPHU
IIPOBEJICHUHN PACCYKICHUN;

dbopMupOBaHHE yYMEHHS BIAJE€Thb METOJAaMHU JI0Ka3aTeIbCTB M aJIrOPUTMOB
pELIeHMs], YMEHUS UX IPUMEHATbH, TPOBOUTH JOKA3aTEIbHbIE PACCYKIICHHUS B XOJ1€
pELICHUs] CTEPEOMETPUYECKHX 3aJa4 M 3a7ad C IMPAKTHYECKUM COACPKAHUEM,
dbopMHpoBaHUE TPEJCTABICHUS O HEOOXOAMMOCTH  JIOKa3aTeNbCTB  IPH
00OCHOBaHMHU MaTEMATHUUYECKUX YTBEP)KJIECHUHN U POJIM AKCHOMATUKHU B IIPOBEICHUU
JNEAYKTUBHBIX PacCyKICHUM;



pa3BUTHE M COBEPIUCHCTBOBAHWE HHTEJUIEKTyaJIbHBIX UM  TBOPYECKHX
CIIOCOOHOCTEW 00YJarOIINXCs, TTO3HABATEILHON aKTUBHOCTH, MCCIICOBATEIHCKUX
YMEHUM, KpUTUYHOCTH MBIIUIECHUS, UHTEpPECA K U3YUEHUIO TEOMETPUU;

dbopmupoBaHrue (PYHKIIMOHATBHONH TPAMOTHOCTH, PEJICBAHTHOW TE€OMETPUU:
YMEHUSI PACIO3HABATh TMPOSBICHUS T'C€OMETPUYECKUX TMOHATUH, OOBEKTOB U
3aKOHOMEPHOCTEN B pealbHBIX JKMU3HEHHBIX CUTYALMSIX W NPU U3YUEHUU JIPYTUX
y4eOHBIX TMPEIMETOB, TMPOSBJICHUS 3aBUCUMOCTEH U  3aKOHOMEPHOCTEH,
MOJEIUPOBAHUSI PEANBHBIX CUTyallUid, HCCIEIOBAHMUS TMOCTPOEHHBIX MOJIEIIEH,
MHTEPIPETALNH MOJYYEHHBIX PE3YJIbTATOB.

OCHOBHBIMH COZIEpKaTEIbHBIMU JIMHUSAMU y4eOHOTO Kypca «l'eoMeTpusi» B
10-11 «xmaccax sBimsroTcs:  «lIpsiMble W TUIOCKOCTH B TIPOCTPAHCTBEY,
«Muororpannukn», «Tema BpameHus», «BeKTopsl W  KOOPAWHATHI B
IIPOCTPAHCTBEY, «JIBUKEHUS B IPOCTPAHCTBEY.

ChopmynupoBannoe Bo PI'OC COO TtpeboBaHHE «yMETh OINEPUPOBATH
MOHATUSMUY», PEJIEBAHTHBIMU T'€OMETPUH HA YIIIyOJIEHHOM ypoBHE 00yueHus B 10—
11 kmaccax, OTHOCUTCS KO BCEM COJEpPKAaTEIbHBIM JUHUSAM Y4eOHOro Kypca, a
dbopMHpOBaHHE JIOTMYECKUX YMEHUH  pacmpenenserca He  TOJbKO 10
COJIEpKaTENbHBIM JIMHUSAM, HO U 10 Tojam oOydenus. CoaepxaHue oOpa3oBaHus,
COOTBETCTBYIOLIIEE MPEAMETHBIM pe3yibTaTam ocBoeHusi denepanbHoi padoueit
IPOrpamMMbl, pacHpeleaEHHbIM 10 ToAaM OOY4YEHHMs, CTPYKTYpHUPOBAHO TaKUM
o0pa3oM, 4TOObI KO BCEM OCHOBHBIM, IPUHIIMIHAIBHBIM BOIIPOCAM 00yYarouuecs
oOpamiaiuch HEOAHOKPAaTHO. TO  MO3BOJSET OpPraHu30BaTh  OBJIAJCHUE
r€OMETPUYECKUMH MOHATHAMM U HABBIKAMU MTOCJIEIOBATEIBHO U MTOCTYNATENIBHO, C
cOOJII0/ICHHEM TIPUHIUIA IPEEMCTBEHHOCTH, @ HOBbIE 3HAHUS BKJIIOYATh B OOIIYIO
CUCTEMY I'€OMETPUYECKUX MPEICTABICHUN 00YYaIOIUXCsl, PACIIUPsAS U YIIIyOusist
e€, 00pa3ys NpOYHbIE MHOKECTBEHHBIE CBSI3H.

[Tepexon K M3y4eHHUIO TEOMETPUH HA YTIYyOIEHHOM YPOBHE MTO3BOJISIET:

co3gath ycnmoBus s guddepeHumnanuu  00ydeHHs,  MMOCTPOCHHUS
WHIUBUIYAIbHBIX ~ 00pa30BaTeNIbHBIX MporpamMM, OOECNeUnuTh YIIIyOJEHHOE
M3y4YeHUE T€OMETPUH KaK COCTaBIIsAOIIEH yueOHoro nmpeamera «MaTeMaTukay;

MNOATOTOBUTH OOYYAIOIIMXCA K MNPOAOKEHUIO H3YYEHUST MATEMAaTUKH C
yuétoMm BbIOOpa Oyaymied mnpodeccuu, obecreuuBas NMPEEMCTBEHHOCTh MEXIY
o01uM 1 ipoeccuoHaTLHBIM 00pPa30BaHUEM.

Ha wusydenue ydebHOro kypca «l'eomeTpusi» Ha yriyOJEHHOM YpOBHE
orBoauTcs 204 yaca: B 10 kiacce — 102 yaca (3 gaca B Henento), B 11 kimacce — 102
yaca (3 Jaca B HEJIEINIO).



COAEPXKXAHUE OBYUEHUA
10 KITACC

IIpsiMmble M IVIOCKOCTH B IPOCTPAHCTBE

OCHOBHBIE ~ NOHATHS  CTEpeOMeTpuu. Touka, ImpsMas, IJIOCKOCTb,
npocTpancTBo. IloHATHE 00 aKCMOMaTHMYECKOM IOCTPOCHUHM CTEPEOMETPHUU:
AKCUOMBI CTEPEOMETPUH U CIEACTBUS U3 HUX.

B3anMmHOE pacnosioKeHue MpsSMBIX B IPOCTPAHCTBE: INEPECEKAOIIUECH,
NapajulesibHble M CKpeluBaromuecss npsmble. [Ipu3Hakum CKpemumBarOmuXCs
npsAMbIX. [lapamienbHOCT IPAMBIX U IIJIOCKOCTEN B IPOCTPAHCTBE: NapajlIeIbHbIC
IIPSIMBIE B IIPOCTPAHCTBE, MAPAJLIEIBHOCTD TPEX NPSIMBIX, IAPAIIICIBHOCTD IIPAMON
u 1iockoctu. [lapamiensHoe W UEHTpalbHOE MPOEKTUPOBAHHE, HU300paKEHHE
¢uryp. OCHOBHBIE CBOMCTBa NapajJIENbHOTO MpOEKTUpoBaHUs. IM300paxeHue
buryp B mapajjiesibHON MPOEKUUU. YTl C COHANPABIEHHBIMU CTOPOHAMH, yroJ
MEXIy NpsAMBIMU B IIPOCTpAaHCTBE. [lapajuieIbHOCTh IJIOCKOCTEN: NapajuleiibHbIe
IIJIOCKOCTH, CBONCTBA IapajjieabHbIX IIJIOCKOCTEN. IIpocrenmmue
IPOCTPAHCTBEHHbIE (PUTYpbl Ha IUIOCKOCTH: TETpasAp, MapajulelieuIie],
MMOCTPOCHUE CEYCHUM.

[leprieHIUKYJISAPHOCTD MPSIMOM U IUIOCKOCTH: NEPIEHAUKYJIIIPHBIE IIPSAMBIC B
IIPOCTPAHCTBE, NPSAMBIE MAPAJIIEIbHBIE W IEPIEHAUKYJSIPHBIE K IINIOCKOCTH,
IIPU3HAK MEPHEHAUKYIAPHOCTH IPAMOM M IUIOCKOCTH, TeOopeMa O IpsAMOU
MEPIEHINKYJIAPHON IIJIOCKOCTH. OpTroroHaneHOE IIPOEKTUPOBAHUE.
[leprieHIUKYIISIp U HAKJIOHHBIE: PACCTOSIHUE OT TOYKHM 10 TUIOCKOCTH, PACCTOSTHUE
OT IPSAMOH J10 MIIOCKOCTH, MPOEKLUs (PUTYPBHI Ha IIIOCKOCTh. [lepneHauKyIsipHOCTb
IJIOCKOCTEN: MPHU3HAK IMEPHEHAUKYISIPHOCTH JIBYX IUIOCKOCTEW. Teopema o Tpéx
MEPIICHIUKYIIAPAX.

Yrael B NPOCTPAHCTBE: YroJl MEXAY NPSMOM M IUIOCKOCTBIO, JBYIPAHHBIN
yTOJI, JUHEWHBIA YroJI IBYTPAHHOIrO yria. TpEXTpaHHBIA U MHOTOTPAHHBIE YIJIBL.
CBolicTBa INTOCKUX YIJIOB MHOTOTpaHHOro yria. CBOKWCTBA INIOCKUX U IBYTPAHHBIX
YTJIOB TPEXTPAHHOTO yIuIa. TeopemMbl KOCHHYCOB M CUHYCOB ISl TPEXTPAHHOTO yTJIA.

MHororpaHHuKH

Buapel MHOrorpaHHMKOB, pa3BEpTKa MHOrorpaHHuka. IIpusma: n-yrompHas
npusMa, npsiMasi 1 HaKJIOHHAs! MPU3MbI, OOKOBAasl U MOJIHASI TOBEPXHOCTh MPU3MBI.
[Tapaiutenenunenr, TpsSAMOYTOJIbHBIN NTapaJJIENEIUIEN U €T0 cBoMicTBa. KpaTuaimme
NyTH Ha TOBEPXHOCTH MHOTOorpaHHuka. Teopema Oiinepa. I[IpocTtpaHcTBeHHas
teopema [ludaropa. [Tupamuaa: N-yronbHas nupaMuja, NpaBUiIbHAS U yCeUEHHAs
nupamuabl. CBoiicTBa pébep M OOKOBBIX TpaHel NpaBWIBHOM NUPaMHIBbL.
[IpaBriibHBIE MHOTOIDAHHUKM: NPABUIIBHAS NPU3Ma W IpaBWIbHASA IHPAMMIA,



IpaBUJIbHAS TPEYTOJbHAs MUPAMK/JIA U IPaBUIIbHBIN TETpasap, Kyo. [IpeacraBnenue
O MPABUJIBHBIX MHOTOIPAHHUKAX: OKTa3Ap, JOAECKA3AP U UKOCADP.

Breruncnenne 9JI€MEHTOB MHOTOTPAaHHUKOB: pEOpa, OWMaroHaid, YIJIBL.
[Tnomanp OOKOBOM MOBEPXHOCTH M IOJIHOM IOBEPXHOCTU MPSIMON IPU3MBI,
IUIOIIA/(b OCHOBAHMM, TE€OpeMa 0 OOKOBOI OBEPXHOCTH MpsIMOM 1pu3Msl. [ lnomans
OOKOBOW TOBEPXHOCTH M TMOBEPXHOCTH NPABWIBHOW IMHPAMHUJbI, TEOPEMA O
IJIOIIAIA YCEYEHHOU TUPAMMUIBI.

CuMmmeTprss B IPOCTPAHCTBE. OJIEMEHTBI CHMMETPUHM  IIPABHIIBHBIX
MHOTOIpaHHUKOB. CHMMETpusi B IPAaBUJIBHOM MHOTOIPAHHUKE: CHUMMETPUS
napaJuIeeNuIe d, CUMMETPHUsS NPABWIBHBIX IPU3M, CHMMETpPHUS IPABHIBHON
IIAPAMHUJIBL.

BekTopbl 1 KOOPAUHATHI B IPOCTPAHCTBE

[loHATHSA: BEKTOp B IIPOCTPAHCTBE, HYJIEBOW BEKTODP, JIMHA HEHYJIEBOI'O
BEKTOPa, BEKTOpPbl KOJUIMHEApPHBIC, COHAIPABICHHBIE U  IPOTUBOIIOIOKHO
HaIlpaBJICHHbIE BEKTOPHI. PABEHCTBO BEKTOPOB. [[€UCTBUSA C BEKTOPAMU: CIIOKEHUE
Y BBIUATAHHE BEKTOPOB, CYMMa HECKOJIBKMX BEKTOPOB, YMHOKECHHE BEKTOpa Ha
yucio. CBOKCTBA CIOKEHUS BEKTOPOB. CBOMCTBA YMHOXKEHHUS BEKTOPA HA YHUCIIO.
[loHATHE KOMIUIaHApHBIE BEKTOPHL. [IpU3HaK KOMIUIAaHAPHOCTH TPEX BEKTOPOB.
[IpaBwiio mapamienenunena. Teopema O pas3lIoKEHUM BEKTOpa 10 TpEM
HEKOMIUIaHApHBIM  BekTopaMm. lIpsmoyrompHas  cuctema  KOOpAMHAT B
npocTtpadcTBe. Koopaumnatel BekTopa. CBf3b MEXIy KOOPAMHATAMHU BEKTOpPA H
KOOpJIMHATaMH TOYEK. YTOJ MexXay BeKkropamu. CKalsipHOE NPOU3BEICHUE
BEKTOPOB.

11 KIIACC

Tena Bpamenust

[ToHsiTHSA: IMIMHIPUYECKAss TMOBEPXHOCTh, KOHUYECKass TOBEPXHOCTD,
cepuueckas TMOBEPXHOCTh, OOpasyromue TMoBepxHocTeld. Tema BpamieHUs:
HUJIMHIP, KOHYC, YCEUEHHBIN KOHYC, cdepa, map. BzauMHoe pacnonoxkenue cepsl
U TUIOCKOCTH, KacaTellbHas IUIOCKOCTh K cdepe. M3o0pakeHne Ten BpalleHus Ha
miockoctu. Pa3BépTka nunmHapa u konyca. Cummerpust chepsl u mapa.

O6béM. OcHoBHBIE CcBoOiicTBa 00BEMOB Ten. Teopema 00 o00bEME
NPSIMOYTOJILHOTO Tapajuienenunena u ciaeactsus u3 He€. OObEM mnpsmoil u
HAKJIOHHOW TPHU3MBI, MWIMHJpA, TUPAaMHUIbl 1 KoHyca. O0BEM Imapa U mapoBOTrO
CErMEHTA.

KoMOuHanuyu Ten BpamieHuss U MHOrorpaHHuKoB. [Ipusma, BnmcanHas B
MWINHAP, OMHMCAaHHAas oOKojio muiuHapa. Ilepecedenme cdepsl u 1mapa ¢
miockocThio. Kacanme mrapa m cdepsl miockocTeio. [loHATHE MHOTOTpaHHHKA,
OMKMCAHHOTO OKOJO cdepbl, cdepbl, BIUCAHHOW B MHOTOTPAHHUK WM TEJO
BpaIeHusl.



[Tnomans MOBEPXHOCTH IMUIMHAPA, KOHYyCa, TUIOMAAbh chepsl U e€ dJacTel.
[Tonobue B mpoctpancTBe. OTHOIIEHHE OOBEMOB, IUIOIMIANACH MOBEPXHOCTEH
nonoOubIx ¢uryp. IIpeoOpasoBanue mnogoOusi, romoTeTHs. Pemienue 3amay Ha
IJIOCKOCTH € UCIIOJIb30BAHUEM CTEPEOMETPUUECKUX METOOB.

[TocTpoeHue ceueHNI MHOTOTPAHHUKOB U TEJI BPAIICHUS: CEUEHUS LIIIMHAPA
(mapaJuienbHO M TMEPNEHAUKYISIPHO OCH), CEYEeHHsl KOHyca (mapajuieibHbIe
OCHOBAHMIO U NPOXOJAIIME YEPE3 BEPIINUHY), CEUEHUS 1Iapa, METOAbI IOCTPOCHHUS
CEUEHUI: METOJ| CIIEI0B, METOJ BHYTPEHHETO MPOEKTUPOBAHUS, METOJ MEpEHOCa
CEKYILIEH ITOCKOCTH.

BekTopbl 1 KOOPAUHATHI B IPOCTPAHCTBE

Bexkropsl B npoctpancTBe. Onepannu HaJl BEKTOpaMu. BEKTOpHOE YMHOKEHHE
BEKTOpOB. (CBOMCTBAa BEKTOPHOTO yMHOXKeHUA. I[IpsAMoyronmpHas cucrema
KoopauHaT B mnpocTtpa”cTBe. KoopaunaTel BekTopa. PasnoikeHne BeKTOpa IO
0a3ucy. KoopanHaTHO-BEKTOPHBIA METOJ] IPU PELICHUH T€OMETPUUECKHX 3a/1au.

JIBU2KEHHS B IPOCTPAHCTBE

JBrxenus: mpoctpanctBa. OtoOpaxkeHus. [[Br>keHUss W paBEeHCTBO (uryp.
OO6mue cBoiicTBa JBWXKEHUN. BuIbl JBWXEHUN: TapauiebHBIM MEPEeHoC,
LEHTPAJIbHASI CHUMMETpUs, 3€pKajbHas CUMMETPHS, I[OBOPOT BOKPYI IPSMOM.
[IpeoOpazoBanus nogodus. [Ipsmas u chepa Diinepa.



INVIAHUPYEMBIE PE3VYJIBTATBI OCBOEHHUA YYEBHOI'O KYPCA
«TEOMETPHUS» (YIJIYBJIEHHBIA YPOBEHb) HA YPOBHE
CPEJHET'O OBLIET'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

1) rpaxxaanckoe BOCIMTAHME:

c(hOpMHPOBAHHOCTH TPAXKIAHCKON MO3UIIMK 00YYAIOIIErocsl Kak akTUBHOTO U
OTBETCTBEHHOTO WJIEHA POCCUHCKOTO 00IIIECTBA, IPEICTABICHNE O MATEMATHUECKUX
OCHOBaxX (DYHKIIMOHUPOBAHUS PA3NUYHBIX CTPYKTYp, SIBICHHUHA, MPOLEAYP
IpaXJIaHCKOTOo  oOmiectBa  (BBIOOPBI, ONPOCHI U JIpyroe), yMEHHUE
B3aMMOJICUCTBOBATh C COLMAJIBHBIMA HMHCTUTYTAMM B COOTBETCTBUM C HX
(GYHKUMSIMU ¥ HA3HAYEHUEM;

2) naTpUOTHYECKOE BOCIIUTAHME:

c(hOpMUPOBAHHOCTh POCCUUCKOM I'pakIaHCKOW UIACHTUYHOCTH, YBOKCHUS K
IPOLJIOMY M HACTOSILIEMY POCCHWCKOW MaT€MAaTHKH, LIEHHOCTHOE OTHOUIEHHUE K
JOCTHKEHHSIM POCCUMCKUX MAaTEMAaTUKOB U POCCUMCKOM MaTEMaTUYECKOM LIKOJIBI,
UCIIOJIb30BAHUE ATUX [JOCTHXKEHMM B JPYTUX HayKax, TEXHOJIOTHX, cdepax
YKOHOMUKU;

3) IyXOBHO-HPABCTBEHHOE BOCIIUTAHUE:

OCO3HaHHUE JYXOBHBIX LIEHHOCTEH POCCHHUCKOIrO Hapoja, cpopMHUpPOBAHHOCTH
HPaBCTBEHHOI'O CO3HAHMsI, STUYECKOIO IMOBEIACHUS, CBA3AHHOIO C MPAKTUYECKUM
IIPUMEHEHUEM JOCTHKECHUN HAYKU U AEATENBHOCTHIO YYEHOTO, OCO3HAHUE JTUYHOTO
BKJIJla B IOCTPOEHUE YCTOMYUBOTO OYIyILIETO;

4) 3cTeTn4ecKoe BOCIIUTAHUE:

ACTETUYECKOE OTHOUIEHWE K MHUPY, BKJIIOYAs 3CTETHKY MaTEMaTHYECKHUX
3aKOHOMEPHOCTEH, 00BbEKTOB, 3a/1a4, PELICHU, pacCy>KIeHUM, BOCIPUUMYUBOCTD K
MaTE€MaTUYECKUM ACTeKTaM Pa3INvHbIX BUAOB HCKYCCTBA;

S) puzuveckoe BoCIUTAHME:

C(OPMUPOBAHHOCTh YMEHHUS TMPUMEHATH MaTeMaTHUeCKUe 3HaHUSA B
MHTepecax 3/10pOBOro U 06e30MacHOro 0opasa >KM3HHU, OTBETCTBEHHOE OTHOILIEHUE K
CBOEMY 3JI0OPOBBIO (3I0pOBOE THTAHHE, COATAHCUPOBAHHBIN PEXKUM 3aHATHH U
OTIIbIXa, peryispHas (u3nuecKkass akTUBHOCTb), (PU3NYECKOE COBEPIICHCTBOBAHHE
IIPU 3aHATUAX CHOPTUBHO-030POBUTEIBHON I€ATEIBHOCTBIO;

6) TpyaoBOe BOCIMTAHHE:

TOTOBHOCTh K TpPYAY, OCO3HAHHME IIEHHOCTH TPYyIOJIO0Us, HHTEpeC K
paznmuyHbiM  cepaM  MPOPECCHOHAIBHOM  JAESATENbHOCTH, CBSA3aHHBIM  C
MaTeMaTUKOW M €€ MPWIOKEHUSMU, YMEHHE COBEpLIaTh OCO3HAHHBIM BHIOOD
Oyaymieit mnpodeccuu U peasn30BbIBATh COOCTBEHHBbIE JKM3HEHHBIE IUIAHBI,
TOTOBHOCT M CIIOCOOHOCTh K  MaTeMaTH4ecKoMy  oOpa3oBaHHIO U



caMOOOpa30BaHUI0 HA TMPOTSHKEHUU BCEU KU3HH, TOTOBHOCTh K AKTUBHOMY
YYaCTHIO B PEIICHUHU TPAKTUUECKUX 3aJ/1a4 MaTeMaTUYECKON HAMPaBJICHHOCTH;

7) 3K0JI0THYeCKOe BOCIIMTAHME:

c(hOPMHUPOBAHHOCTh  JKOJIOTMYECKOM  KYJIbTYpbl, TOHHUMAaHHWE BJIUSHUS
COITMATIbHO-IKOHOMUYECKHX ITPOIIECCOB Ha COCTOSHHUE MPHUPOIHON U COIMATBHOMN
Cpebl, OCO3HaHUE II00ATIBHOTO XapaKTepa KOJIOTHYECKUX TPOOIeM, OPUEHTALIHS
Ha TPUMEHEHUE MATEMATHYECKUX 3HAHWUW I pelieHusl 3a7ad B 00JacTu
OKpY>Karoliel cpenpbl, IJIAaHUPOBAHHE IIOCTYIIKOB M OIICHKM HX BO3MOXXHBIX
MOCJICACTBUM JIJIs1 OKPY>KAIOIIECH CPeIbl;

8) neHHOCTH HAYYHOI0 MO3HAHMS:

c(hOpMUPOBAHHOCTh MHUPOBO33PEHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY
YPOBHIO pa3BUTHSI HAYKHU U OOILIECTBEHHOMN NMPAKTUKK, TOHUMaHUE MaTeMaTUYECKON
HayKH Kak cpepbl YeIOBEUECKON AEATEIbHOCTH, ITANOB €€ pa3BUTHS M 3HAUUMOCTH
JUUIS. pa3BUTHUSI LIMBUJINM3ALIMH, OBJIAJICHUE SI3bIKOM MaTEMaTUKU U MAaTE€MaTH4YECKOU
KYJbTYpOU KaK CPEJICTBOM MO3HAHUS MUPA, TOTOBHOCTh OCYIIECTBIIATH MPOECKTHYIO
U UCCIIEIOBATENIbCKYIO JEATEIbHOCTh UHANBUIYATIBHO U B TPYIIIIE.

METAINIPEJMETHBIE PE3YJIBTATBI

ITo3HaBaTe/ibHbIE YHMBEPCAJIbHBIE YUeOHbIe HeiiCTBUS

ba3oBble JJornyeckue 1eMcTBUA:

BBISIBJIATH U XapaKTEPU30BATh CYIIECTBEHHBIC MPU3HAKU MATEMATHYECKHUX
OOBEKTOB, TIOHSATWUN, OTHOIICHUN MEXAy TMOHATHUSAMHU, (HOPMYIHPOBAThH
OTpeIeSICHUs TIOHITUHN, YCTaHABIMBATh CYIIECTBEHHBIA MPU3HAK KJIacCUUKAIUH,
OCHOBAHUS JIJIs1 0000IIEHHS M CPAaBHEHUSI, KpUTEPUHU TTPOBOJIMMOTO aHAJIN3a;

BOCIIpUHUMATh,  (GOPMYJIHpPOBATh U  IPeoOpa3oBBIBATH  CYKICHUS:
YTBEPIAUTEIbHBIC U OTPUIIATEIbHbIE, CAMHUYHBIC, YACTHBIC U OOIIHNE, YCIOBHBIE;

BBISBJISITh MAaTEMATHYECKUE 3aKOHOMEPHOCTH, B3aUMOCBSI3U U TIPOTUBOPEUUS
B (hakTax, JaHHBIX, HAOJIOJACHUSAX U YTBEPKICHUSIX, MpeajiaraTb KPUTEPUU ISt
BBISIBJICHHS] 3aKOHOMEPHOCTEW W POTUBOPEYUN;

JieJaTh BBIBOABI C HCIOJb30BAHUEM 3aKOHOB JIOTUKH, ACAYKTUBHBIX H
WHIYKTUBHBIX YMO3aKJIIOUCHUH, YMO3aKIIIOUCHUH 10 aHAJIOTHH;

MIPOBOJAUTH CAMOCTOSITEJILHO JOKA3aTEICTBA MATEMATHYECKUX YTBEPKICHUIM
(IpsiMbIE U OT MPOTUBHOTO), BHICTPAUBATh APTYMEHTAIMIO, TPUBOJUTH MPUMEPHI U
KOHTPIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIC CYXKICHUS U BHIBOJIBI;

BBIOMpATh CMOCOO pelieHus y4eOHOW 3amaud (CpaBHUBATh HECKOJIBKO
BApUAHTOB PEILICHUS], BRLIOUPATh HaNOOJIee OAXO AN C YUETOM CaMOCTOATEIIHHO
BBIJICJICHHBIX KPUTEPHUEB).

ba3oBble ucciieoBarTe/IbCKHe AeiiCTBUSA:



UCIIOJIb30BaTh BOMPOCHI KaK MCCIEAOBATENbCKUI WHCTPYMEHT IO3HAHUA,
dbopMynupoBaTh  BOMPOCH,,  (UKCHPYIOIIHE  MPOTHBOpEUHe,  MpoOJeMy,
yCTaHaBIMBaTh MCKOMOE W JaHHOE, (popMHpOBaTh TMMOTE3Yy, apryMEHTHPOBATH
CBOIO MO3MIINIO, MHEHUE;

IPOBOJANUTH CAMOCTOSITEIBHO CIUIAHUPOBAHHBIN AKCHEPUMEHT, UCCIIEJOBAHHUE
M0 YCTAHOBJICHHIO OCOOCHHOCTEW MaTeMaTHUYeCKOTo 00bEKTa, SIBJIICHUS, Mpoliecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEXTy 00bEKTaMH, SIBICHUSIMH, IIPOLIECCAMU;

CaMOCTOSITENILHO (pOpMyIHpOBaTh OOOOIIEHHS U BBIBOJABI IO PE3yJIbTaTaM
OPOBEAEHHOIO  HAONIONEHUSA, WCCIENOBaHUS, OLIEHHWBATh  JTOCTOBEPHOCTh
HOJIyYEHHBIX PE3yIbTaTOB, BEIBOJOB M 0000ILIEHNUH;

POTHO3UPOBATh BO3MOXKHOE pa3BUTHE IIpPOIlecCa, a TaKXKe BBIABUTATDH
MPE/IOJIOKEHNUS O €T0 PA3BUTHHU B HOBBIX YCIOBUSX.

Pabora c nndopmanmueii:

BBISBJIATH JeUUUTH HHPOPMALMH, JaHHBIX, HEOOXOAUMBIX Ul OTBETA Ha
BOMPOC | JUIsI pEIICHUS 3a/1a4H;

BbIOMpaTh MH(POPMAIMIO U3 UCTOYHUKOB PA3IUYHBIX THUIIOB, AHATU3UPOBATD,
CHCTEMAaTHU3UPOBATh U HHTEPIPETUPOBATH HHPOPMAITIIO PA3TUYHBIX BUAOB U (PopM
IpECTaBICHNUS;

CTPYKTYpUpPOBaTh MHGOpPMALMIO, MPEICTaBIsATh €€ B pa3Iu4HbIX (popmax,
WUTIOCTPUPOBATH TpaUueCcKH;

OLICHUBATh HaIEKHOCTD uHbOpMaIuu o CaMOCTOSITEITEHO
c(OpMYJIMPOBAHHBIM KPUTEPHUSIM.

KoMMyHUKaTHBHBIC YHHMBEpPCAJIbHbIC Y4eOHbIE 1eHCTBUS

Oo0wmenne:

BOCIPUHUMATh U (POPMYIHPOBATh CYKICHHS B COOTBETCTBUU C YCIOBUSIMU U
HEJISIMU OOLIEHMS], ICHO, TOYHO, TPAMOTHO BBIPAXKaTh CBOIO TOUKY 3PEHUS B YCTHBIX
M THCBMEHHBIX TEKCTax, JaBaTb IMOSICHEHHS II0 XOHYy pELICHHs 3aJauH,
KOMMEHTHUPOBATH MOJYyYECHHBIN pE3yJIbTaT;

B XOJIe¢ OOCYXXJIEHHS 3a/laBaTh BOMPOCHI MO CYIIECTBY OOCYXIAE€MOI TEMBI,
npoOsieMbl, pemaeMol 3aJaud, BBICKA3bIBaTh MWJIEH, HAICJICHHbIE Ha IOHUCK
peleHns, COINOCTABIATh CBOM CYXACHUSA C CYXICHUAMH APYIMX YYaCTHHKOB
nuainora, oOHapy>KMBaTh pa3iu4ve M CXOJCTBO MO3ULIUNA, B KOPPEKTHOU (opme
(bopMyIMpOBaTh PA3HOIIIACHS], CBOU BO3PAXKEHUS;

IIPEACTABIATh PE3YJbTAThl PELICHUs 3aa4, dKCIIEPUMEHTA, UCCIEA0BAHNUS,
IPOEKTa, CaMOCTOSITENIbHO BBIOMpATh (opMar BBICTYIUIEHUS € YYETOM 3ajaay
Npe3eHTalUd U OCOOCHHOCTEH ayAUTOPUH.

PerynsiTuBHBIC YHHBepcaJbHbIe y4eOHbIe NeiCTBUSA
Camoopranusanms:



COCTaBJISITh IJIaH, aJITOPUTM PELICHHS 3a/1a4H, BEIOUPATh CIIOCOO pEeIeHUs C
Y4ETOM UMEIOIINXCS PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEH, apryMEHTHPOBAThH
U KOPPEKTUPOBATh BAPHAHTHI PEIICHUI ¢ YYETOM HOBOM HH(OPMALINH.

CaMOKOHTPOJIb, YMOIMOHAJILHbIN HHTEJJIEKT:

BJIAJ€Th HABBIKAMHM  TIO3HABATENbHON  pedieKCMH KaK  OCO3HAHMS
COBEPILIAEMBIX JIEUCTBUI U MBICIUTEIBHBIX IMPOLECCOB, UX PE3YyJIbTAaTOB, BIAJACTh
crnocobaMy CaMOIPOBEPKH, CAMOKOHTPOJIS TMpoIlecca W pe3yibTara pPelIeHHs
MaTeMaTUYECKOM 3a/1aui;

NPEeABUACTh TPYAHOCTH, KOTOPbIE MOTYT BO3HMKHYTh MPU PEUICHUU 3aJ]layH,
BHOCUTH KOPPEKTHUBBI B JIEATEILHOCTh HA OCHOBE HOBBIX OOCTOSATENbCTB, JaHHBIX,
HalJIEHHBIX OIIUOOK, BBISIBIEHHBIX TPYJHOCTEH;

OLICHMBATh COOTBETCTBHUE PE3yJIbTaTa LUEIH U YCIOBUAM, OOBACHITh IPHUUMUHBI
JOCTUKEHUSI WM HEAOCTUKEHUSI Pe3yNIbTaTOB AESITENbHOCTH, HAXOAUTh OUIMOKY,
JlaBaTh OLEHKY NPUOOPETEHHOMY ONBITY.

CoBMecTHAsl 1eATEILHOCTD:

NOHUMATh M HCIIOJIb30BATh MPEUMYILECTBA KOMAHIHON M WHIMBHUAYaJIbHOU
paboThl mNpu pelleHHH Y4eOHbIX 3aJad, OPUHUMATh I€JIb COBMECTHOU
JESTEIbHOCTH, IUIAHUPOBAaTh OPraHU3allMI0 COBMECTHOM paboOThI, pacHpenensTh
BU/IBI pabOT, IOrOBApUBATHCS, 00CYXKAATh MPOIIECC U Pe3yIbTaT paboThl, 00001IaTh
MHEHMS HECKOJIbKUX JIIOJICH;

y4acTBOBaTh B IpynmnoBbIX (opMax palboThl (00CYXIeHHs, OOMEH MHEHUH,
«MO3TOBBIE MITYPMbD» U UHBIE), BBITIOIHATH CBOIO YaCTh Pa0OTHI U KOOPAUHUPOBATh
CBOM JIUCTBUS C IPYTMMH YWICHAMH KOMaH/bl, OLICHUBATh KAYE€CTBO CBOETO BKJIAJA
B OOmUHA TPOAYKT TO KpUTEPUSIM, CHOPMYITHUPOBAHHBIM y4aCTHUKAMU
B3aMOJIENCTBHUS.

IMPEAMETHBIE PE3YJIBTATBI

K koniy 10 kiaacca oOyyaromuiicss HayduTCs:

e CBOOOJHO OMEPUPOBATH OCHOBHBIMU TMOHSATHUSMHU CTEPEOMETPUU TIPU
pelIeHNH 3a1a4 ¥ MPOBEJICHUU MAaTEeMaTUYECKUX PACCYKICHUM;

e TMPUMEHSATh AKCHUOMBI CTEPECOMETPUU U CJICACTBUS U3 HUX MPHU PEIICHUU
reOMETPUYECKUX 3a]1aY;

e KJIACCH(UIIMPOBATH B3aUMHOE PACIOJIOKCHUE TMPSMBIX B MPOCTPAHCTBE,
MJIOCKOCTEN B MPOCTPAHCTBE, MPSIMBIX U IJIOCKOCTEW B IPOCTPAHCTBE;

e CBOOOJHO OMEPUPOBATH TOHATUSMHU, CBS3aHHBIMH C yIJIaMH B
MPOCTPAHCTBE: MEXIY MPSMBIMH B TPOCTPAHCTBE, MEXIY MPSIMON U
MJI0CKOCTBIO;

e CBOOOJHO OTMIEPUPOBATH MOHITUSIMU, CBI3aHHBIMHU C MHOTOTpaHHUKAMH,



e CBOOOJHO pacmo3HaBaTb OCHOBHBIE BHIbl MHOTOTPAHHUKOB (TMpH3Ma,
nupamMuaa, NpsMOYToJIbHBINA Napajuienenunen, Kyo);

e KJIacCUPUIUPOBATH  MHOTOTPAHHUKH, BBIOMpas  OCHOBaHHUS  JUIA
KJIaCCU(pUKaALUY;

e CBOOOAHO ONEPUPOBATH  IOHATUSMH, CBSA3aHHBIMH C  CEUYECHHEM
MHOTOI'PaHHHUKOB TUIOCKOCTBIO;

e BBINOJHATh napajuiebHOE, LEHTPAIBHOE U OpPTOrOHAJIBHOE
IPOEKTUPOBAHKE (PUTYP HA TNIOCKOCTb, BBIIIOJIHATH U300pakeHus pUryp Ha
IJIOCKOCTH;

e CTPOWUTH CEUYECHHSI MHOTOTPAHHUKOB PAa3JIMYHBIMU METOJAMM, BBIIIOIHATH
(BBIHOCHBIE) IJIOCKHE YEPTEXKH M3 PUCYHKOB MPOCTHIX OOBEMHBIX (PUTYp:
BUJI CBEPXY, COOKY, CHU3Y;

e BBIUUCIATH IUIOIIAJU  TIOBEPXHOCTEM  MHOTIOIpaHHUKOB  (Tpu3Ma,
NUpPaMUJIa), FEOMETPUUECKUX TeJl C IPUMEHEHHEM (POpMYT;

e CBOOOJHO ONEPUPOBATH MOHATUSMH: CUMMETPHS B MPOCTPAHCTBE, LIEHTP,
OCbh 1 IJIOCKOCTh CAMMETPHH, LIEHTP, OCh U INIOCKOCTh CHMMETPUU (PUTYPBL;

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

e BBINOJIHATH JACUCTBUSA HaJ BEKTOPaMU;

e pemaTh 3aJaud Ha JOKAa3aTeIbCTBO MAaTEMaTUYECKUX OTHOIICHUA U
HaXO0XKJEHUE FTEOMETPUUYECKUX BEJIMYUH, TPUMEHSSI U3BECTHBIE METO/IbI TPU
pEelIeHN MaTEeMaTUYECKHUX 3a/ad IOBBIIMIEHHOIO WM BBICOKOI'O YPOBHS
CJIOKHOCTH;

e IPUMEHATH MPOCTEUIINE NPOrPAMMHBIE CPEACTBA M  3AJIEKTPOHHO-
KOMMYHUKAIIMOHHbBIE CUCTEMBI MPU PEIICHUH CTEPEOMETPUUECKUX 3a/1aY;

e W3BJEKaTh, MpPeoOpa3OBbIBATH M HMHTEPIPETUPOBATH HHPOPMAIUIO O
IPOCTPAHCTBEHHBIX T€OMETPUYECKUX (QUrypax, TMpeACTaBICHHYIO Ha
4epTexkax U pUCyHKax;

e TMPUMEHATH TIOJIyUYCHHbIC 3HAHUS Ha TNPaKTUKE: CpaBHUBAThb U
aHAIM3UPOBAaTh PEAJbHBIE CUTYallMH, MPUMEHATh HU3yUYCHHbIC MOHSTUS B
mpolecce IOMCKA  pelieHuss MaTeMaTU4yecku  Cc(popMyInpoBaHHON
npo0sieMbl, MOJEIMPOBATh pEAIbHbIE CUTYallUd Ha SA3BIKE T'€OMETPHH,
UCCJIEN0BATh MTOCTPOEHHBIE MOJENH C UCIOJIb30BAHUEM T'€OMETPUYECKUX
MOHATUH U TEopeM, ammapara ajireOpbl, pelarb MpakTUYECKUe 3aJaud,
CBSI3aHHBIEC C HAXOXKJEHUEM F€OMETPUUYECKUX BEJIUYHH;

e UMETh NIPEJCTaBICHHUS 00 OCHOBHBIX 3Tanax Pa3BUTHS TEOMETPUHU Kak
COCTaBHOM yacTu (yHJAaMEHTa Pa3BUTHUS TEXHOJIOTHH.

K kony 11 kinacca oGyyaronuiicss Hay4uTcs:



CBOOOJHO OMEPUPOBATH MOHSATHUSMH, CBS3aHHBIMHU C IHJIMHIPHYECCKOM,
KOHHUYECKOW U CEepuyecKoil TMOBEPXHOCTSIMH, OOBSICHATH CIOCOOBI
MOJTYYCHHS;

ONEPHUPOBATH MOHATUSMH, CBSI3AHHBIMH C TE€JIAMU BPAILCHUS: LIWIMHAPOM,
KOHYCOM, c(hepoii u mapowm;

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

KJIacCU(UIIMPOBATH B3aUMHOE PacCIookeHue chephl U MII0CKOCTH;
BBIYUCIISATh BEIMYUHBI 3JIEMEHTOB MHOTOTPAHHUKOB M TEJ BpallCHUS,
O0OBEMBI U IUIONMIAIM MOBEPXHOCTEH MHOTOIPAHHMKOB MU TEJl BpalllCHHS,
T€OMETPUYECKHX TEN C IPUMEHEHUEM (HOPMYJT;

CBOOO/IHO OIEpPUPOBATH MOHSITUSIMH, CBS3aHHBIMUA C KOMOWHALMSIMU Tel
BpalleHUs] 1 MHOTOTPAHHUKOB: MHOTOTPAaHHUK, BIUCAHHBIM B cepy U
ONMMCAHHBIA OKOJIO cephl, chepa, BOUCAaHHAS B MHOTOTPAHHUK WUJIU TEJO
BpAaIllCHHUS;

BBIYUCIISITH COOTHOIIEHUSI MEXKTY TIJIOMIAISIMU MIOBEPXHOCTENH U 00bEMaMuU
ITOTO0OHBIX TEN;

n300pakaTh u3ydaemble (UTYPHI, BBINOJIHATH (BBIHOCHBIE) TUIOCKHE
YepTEKU W3 PUCYHKOB MPOCTHIX OOBEMHBIX (UTYp: BHUII CBEPXY, COOKY,
CHU3Y, CTPOUTH CEUECHHMSI TEJl BpAIlCHUS;

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

CBOOOJTHO OTIEPUPOBATH MOHSATHEM BEKTOP B MMPOCTPAHCTBE;

BBITIOJTHSATH OIEpallui HaJl BEKTOPaMU;

3a/1aBaTh MJIOCKOCTh YPABHEHHEM B JIEKaPTOBOW CUCTEME KOOPIUHAT;
pelaTh TEOMETPUYECKUE 3a/1a41 HA BEIYMCIICHUE YIJIOB MEXK1Y IPSIMBIMU U
MJIOCKOCTSIMH, BBIYMCIIEHUE PACCTOSTHUNM OT TOYKHU JI0 TIJIOCKOCTH, B LIEJIOM,
Ha MPUMEHEHUE BEKTOPHO-KOOPAUHATHOIO METO/1a MPU PEIICHUU;
CBOOOJIHO ONEPUPOBATh TOHSATUSMHU, CBS3AHHBIMU C JBWIXKCHHEM B
MIPOCTPAHCTBE, 3HATh CBOKWCTBA JBUKCHUU;

BBITIOJIHATh HM300paXEHUST MHOTOTPAHHUKOB W TEN BpalleHUS MpH
MapajyIeIbHOM  TIEPEHOCE, UECHTPAIBHOM CHMMETPUM, 3E€PKAIBHON
CUMMETPHH, IPU TOBOPOTE BOKPYT MPSIMOM, TpeoOpa3zoBaHus MOA00uS;
CTPOUTH CEYEHUS] MHOTOTPAHHUKOB M TE€J BpAILEHUs: CEUCHMS LWIMHIIpa
(mapaJuienbHO U NEPHEHIUKYISIPHO OCH), CEUYEHHUS KOHYca (MapaliieabHbIe
OCHOBAHUIO Y IPOXOJSIINE YEPE3 BEPIINHY), CEUCHUS 11apa;
UCITOJIB30BaTh METOJbl IOCTPOEHUS CEYEHHI: METOJ CJIEI0B, METOJ
BHYTPEHHETO IPOEKTUPOBAHHUSI, METO/I IEPEHOCA CEKYILEH TIOCKOCTH;



JIOKa3bIBaTh T€OMETPUUCCKHUE YTBEPKICHMUS;
MPUMEHSATh TeOMETpUUYecKkre (aKThl I PEIICHHS] CTEPEOMETPUICCKUX
3aja4, MPEANOJaralouMX HECKOJbKO IIAaroB pEHIeHHs, €CIIH YCIOBHUS
NPUMEHEHUS 33JIaHbl B IBHOW M HEIBHOU (hopMe;

pemath 3agadd Ha JI0Ka3aTeIbCTBO MAaTEMATHYECKUX OTHOIICHHN W
HAXOXKJECHUE TEOMETPUIECCKUX BEIIMUNH;

MPUMEHSTh MPOTPAMMHBIE CPEICTBA M AJIEKTPOHHO-KOMMYHHUKAIIIOHHBIE
CUCTEMBI TIPH PEIICHUH CTePEOMETPHUSCKUX 3a/1a4;

PUMEHSTH MOTYYCHHBIC 3HAHUS HA MPAKTHUKE: CPAaBHUBATh, aHATTM3UPOBATH
U OLICHWBaTh peagbHbIC CHUTYaIldW, MPUMEHATh H3yUYCHHBIC TOHSITHSA,
TEOPEMBI, CBOWCTBA B TMPOIECCE IOMCKA PEIICHUS MaTeMaTHYCCKU
chopMyIHpPOBaHHON MPOOJIEMBI, MOACIUPOBATh pEaJIbHbIC CUTYyallud Ha
S3BIKE TEOMETPUHU, UCCIIE0BATh MMOCTPOECHHBIE MOJICNIN C UCTIOJIB30BAHHEM
r€OMETPUYECKUX TIOHSATUH U TEOopeM, anmapara aiaredpbl, pemnarhb
MPAKTUYECKUE 3a/1ayd, CBSI3aHHBIE C HAXOXKICHUEM T€OMETPUUCCKUX
BCITNYWH;

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



TEMATHYECKOE IINTAHUPOBAHHUE
10 KJIACC

Ne
n/n

HaumeHoBaHue pa3iesioB U TeM
NporpamMmbl

Bgenenue B CTCPCOMETPULIO

B3anMHOe pacnionokeHue npsmsIx B
IIPOCTPAHCTBE

[TapamenpHOCTh IPSIMBIX U INIOCKOCTEN B
IIPOCTPAHCTBE

[lepnieHIUKYISIPHOCTD MPSMBIX U
IJIOCKOCTEN B MPOCTPAHCTBE

VYTriasl v paccTosIHUA
MHororpanHuku
BekxTops!l B IpocTpaHcTBE

[ToBTOpeHue, 0600IIEHNE U CUCTEMATH3AITUS
3HAHUU

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

KoanuecTBo 4acoB

Bcero

23

25

16

12

102

KoHnTpoJbHbie
padoThI

IIpakTHYeckue
padoTshI

DJIeKTPOHHbIE
(undgposBbie)
oOpa3oBaTe/ibHbIE

pecypchl



11 KJIACC

HaumeHoBaHue pa3iesioB U TeM
NporpamMmbl

Ne ni/n

1 AHanutHueckas reoMETpus

[ToBTOpEeHUE, 0600IICHNE 1
cUcTeMaTu3alus 3HaHUI

3 O0BEM MHOTOTpaHHHKA
Tena BpamieHus

[Tnomanu moBepXHOCTU U 0OBEMBI
KPYTJIBIX TEJ

6 JIBYOKCHUS

[ToBTOpEeHUE, 0600IICHNE 1
cUcTeMaTu3alus 3HaHUI

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

KoanuecTBo 4acoB

Bcero

15

15

17
24

17

102

KonTpoabHbie
padoTshI

IpakTuyeckue
padoThI

JJIeKTPOHHbIE
(undposbie)
oOpa3oBaTeJibHbIE

pecypchl






HOYPOYHOE IINTAHUPOBAHHUE
10 KJIACC

Ne

n/n

Tema ypoka

OcHoBHbIE TIpaBUIIa
n300pakeHNs Ha pUCYHKE
TUIOCKOCTH, MapajuIeTbHbBIX
MPSAMBIX (OTPE3KOB), CEPEIUHBI
oTpe3Ka

Ioustus CTCPCOMCTPHU: TOUKA,
npsiMasi, TNIOCKOCTb,
npoctpancTBo. OCHOBHBIE
MpaBujIa H300paKeHUS Ha
PHUCYHKE IJIOCKOCTH,
napajuIeNIbHBIX MPSMbBIX
(OTpe3KoB), cepeIMHbI OTPE3Ka

[TonsTus: nepecexaronmecs
IIJIOCKOCTH, IIEPECEKAOIINECS
npsiMasi v IIOCKOCTh;
MOJIYIIPOCTPAHCTBO

[TonsTus: nepecexaronuecs
IIJIOCKOCTH, IIEPECEKAOIIUECS
npsiMasi U IIOCKOCTh;
MIOJIYIIPOCTPAHCTBO
MHororpaHHuKH, U300paKeHUE
MPOCTEUIIINX

KoanuecTBo 4acoB

KoHTpoJibHbIe

Bcero
padoThI

IIpakTH4eckue
padoThI

Jara
U3y4eHus

JIeKTPOHHBbIE U(PPOBHIE
o0pa3oBaTe/ibHbIE PECYPCHI

https://m.edsoo.ru/FOIMGVRWHE

https://m.edsoo.ru/5SECB310PZ

https://m.edsoo.ru/T2NNAU5SWK

https://m.edsoo.ru/7KZVSHHVO

https://m.edsoo.ru/AHGUTWH2F



https://m.edsoo.ru/F9MGVRWHE
https://m.edsoo.ru/5ECB310PZ
https://m.edsoo.ru/T2NNAU5WK
https://m.edsoo.ru/7KZVSHHVO
https://m.edsoo.ru/AHGUTWH2F

10

11

MIPOCTPAHCTBEHHBIX (pUTYD,
HECYIIECTBYIOUINX 0OBEKTOB

MHororpaHHUKH, H300paKeHHE
MPOCTEUIINX
MIPOCTPAHCTBEHHBIX (pUTYD,
HECYIIECTBYIOINUX 00HEKTOB

AXCHOMEI CTECPCOMETPHUH U
IEPBLIC CIICACTBUA U3 HUX

AXCHOMEI CTCPpCOMECTPUU U
ICPBLIC CIICACTBUA U3 HUX

AKCHOMBI CTEPEOMETPHUH U
IIEPBBIE CICICTBUS U3 HUX.
CriocoObl 3a1aHust IPSIMBIX U
IJIOCKOCTEHN B POCTPAHCTBE.
O0603HaueHUs NPSAMBIX U
IIJIOCKOCTEN

N3oOpakenue ceueHunit
MUPaMHJIbI, Ky0a U TPU3MBIL,
KOTOpBIE MTPOXOJAT YEPE3 UX
pebpa. N3o0pakenue
[IepeceyeHNs MOTYyYEHHBIX
IJI0cKOCTeN. PackpammBanue
MMOCTPOEHHBIX CEUCHUI
pa3HbIMH LIBETaMU

N3o6paxeHune cedeHuit
MUPaMUJIbI, KyOa U MIPU3MBI,
KOTOPBIE TPOXOAAT Yepe3 UxX
pé6pa. Nzobpaxenue
MEPECCUCHU A MOJTYUCHHBIX

https://m.edsoo.ru/88UACE52Y

https://m.edsoo.ru/IDKRA603N

https://m.edsoo.ru/ZIP3R7LQ2

https://m.edsoo.ru/AQXIJXEDYR

https://m.edsoo.ru/EVUE9AZ7]

https://m.edso0.ru/XT1VCSWB2



https://m.edsoo.ru/88UACE52Y
https://m.edsoo.ru/IDKRA603N
https://m.edsoo.ru/ZIP3R7LQ2
https://m.edsoo.ru/AQXJXEDYR
https://m.edsoo.ru/EVUE9AZ7J
https://m.edsoo.ru/XT1VCSWB2
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IJI0cKOCTeN. PackpamuBanue
MIOCTPOEHHBIX CEUEHUI
pa3HbBIMU LIBETaMHU

N3o0paxenune cedeHmit
MUPaMUJIbI, KyOa U MPU3MBI,
KOTOpPBIE MTPOXOJIAT Yepe3 uX
pé6pa. N3obpaxkeHue
MIePeCceUeHUs MOTyUYCHHBIX
iockocteil. PackpammBanue
MOCTPOSHHBIX CCUCHUI
Pa3HBIMH [IBETaMU

N3ob6paxenue cedeHuit
MUPaMHJIbI, Ky0a U IPU3MBIL,
KOTOPbIE MTPOXOASAT Yepe3 Ux
pé6pa. N3o0pakeHue
nepeceyeHus MoayYeHHBIX
IJI0CcKOCTeN. PackpammBanue
MMOCTPOEHHBIX CEUCHUM
pa3HbIMU LIBETaMU

Meron cnenoB Ui TOCTPOCHUS
CEUEeHUU

Meton cienoB Uit IOCTPOEHUS
ceueHuii. CBoiicTBa
[IEPECCYCHUN NIPSIMBIX U
IIJIOCKOCTEN

Meron cnenoB s OCTPOEHUS
ceueHuii. CBoiicTBa
[IEpECECYCHUN NIPSIMBIX U
IIJIOCKOCTEN

https://m.edso0.ru/08LAY6GMF

https://m.edsoo.ru/EKWHLAWS84

https://m.edsoo.ru/1JO0N3100

https://m.edsoo.ru/DDABJTC2N

https://m.edsoo.ru/SN3SSUSEQ



https://m.edsoo.ru/08LAY6GMF
https://m.edsoo.ru/EKWHLAW84
https://m.edsoo.ru/1JO0N310O
https://m.edsoo.ru/DDABJTC2N
https://m.edsoo.ru/SN3SSU8E0
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[ToctpoeHue ceueHuii B
nupamue, Kyoe mo Tpém
Toukam Ha péopax. Co3znanue
BBIHOCHBIX YepTEXKel U 3aInch
11aroB MOCTPOEHUS

[Toctpoenue ceueHuii B
nupamue, Kyoe no Tpém
Toukam Ha péopax. Co3znanue
BBIHOCHBIX YEepTEXKe U 3aIlnch
1aroB MOCTPOEHUS

[Toctpoenue ceueHuii B
nupamue, Kyoe mo Tpém
Toukam Ha péopax. Co3znanue
BBIHOCHBIX YepTEXKei U 3aIuch
1aroB MOCTPOSHUS

[Toctpoenue ceueHui B
nupamuie, Kyoe mo Tpém
ToukaM Ha péopax. Coznanue
BBIHOCHBIX YEPTEkKEH 1 3aIKch
I1aroB MOCTPOCHUS

[ToBTOpEHME INIAHUMETPUU:
Teopema o nponopuOHaIbHBIX
otpeskax. [logmobOue
TPEYrOJIbHUKOB

[ToBTOpEHME MITAHUMETPUN:
Teopema Menenas. Pacuers! B
CEUEHUSX Ha BBIHOCHBIX
yeprexax. Mcropust pazButus
IUIAHUMETPUH U CTEPEOMETPUN

https://m.edsoo.ru/HFW6370DR

https://m.edsoo.ru/L62FFLCBW

https://m.edso0.ru/JIAQIJNZCX

https://m.edso0.ru/XJEZAR5TO

https://m.edsoo.ru/L3FYZLILR

https://m.edso0.ru/TP9F3DVV1



https://m.edsoo.ru/HFW637QDR
https://m.edsoo.ru/L62FFLCBW
https://m.edsoo.ru/J1AQJNZCX
https://m.edsoo.ru/XJEZAR5TO
https://m.edsoo.ru/L3FYZL9LR
https://m.edsoo.ru/TP9F3DVV1
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KonrtponsHas pabora
" AKCHOMBI CTEPEOMETPHH.
Ceuenns"

B3anmHoe pacnonoxxenue
IPSIMBIX B IIPOCTPAHCTBE.
CkpeuuBaroniyecs rnpsiMple.
[Ipu3Haky CKpemMBarOIIUXCS
npsmbix. [Tapannenbubie
MpsiMbIE B IPOCTPAHCTBE

Teopema o CylIeCTBOBAaHUU U
€AVMHCTBEHHOCTH IPSIMOU
napasieIbHON JaHHOW MPSMOH,
MPOXOASAIICH uepe3 TOUKY
MIPOCTPAHCTBA U HE JIeXKallen
Ha JJaHHOM npsimoii. JlemMa o
MePECEUCHUH MapalIeIbHBIX
MPSIMBIX TTOCKOCTHIO

[TapamienbHOCTB TPEX MPSIMBIX.
TeopeMa 0 TpEX nmapayIenbHbIX
npsAMbIX. Teopema o
CKpCHIUBAIOIHNXCA ITPAMBIX

[TapamensHoe
npoekTupoBanue. OCHOBHbIE
CBOMCTBA MapaJlIEJIbHOTO
IIPOCKTUPOBAHUS.
N306paxenue pa3HbIx Guryp B
NapajuIeIbHON IPOEKIINU

LenTpanbHas npoekius. Yo
C COHAIIPaBJICHHBIMU

https://m.edsoo.ru/EBLE09SZ1

https://m.edso0.ru/TYO90QBHKY

https://m.edsoo.ru/CYUQMU9K?9

https://m.edsoo.ru/TRPMZB3MZ

https://m.eds00.ru/03GR50WZV

https://m.edsoo.ru/Z5FPAGSHI



https://m.edsoo.ru/EBLE09SZ1
https://m.edsoo.ru/TYO9QBHKY
https://m.edsoo.ru/CYUQMU9K9
https://m.edsoo.ru/TRPMZB3MZ
https://m.edsoo.ru/03GR5OWZV
https://m.edsoo.ru/Z5FPA6SHI
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CTOPOHAMU. YTOJI MEXIY
MPSIMBIMU

3amauy Ha I0Ka3aTeabCTBO U
HCCIIEIOBAHUE, CBSI3aHHBIE C
paCHOHO)KeHI/IeM HpSIMbIX B
MIPOCTPAHCTBE

[TonsTHs: MapajIeNnbHOCTh
IIPSIMOM U TUIOCKOCTH B
npocrpanctse. [Ipru3nak
[IapaJUIEIbHOCTH IPSIMOU U
miockoctu. CBoiicTBa
[1apaJUIEIbHOCTH IPSIMON U
IJIOCKOCTH

I'eomeTpuueckue 3amaun Ha
BBIYHMCIICHUEC U JOKAa3aTCJIbCTBO,
CBSA3aHHBIE C [1APAJUIEITBHOCTHIO
MPSMBIX U IIOCKOCTEHN B
MIPOCTPAHCTBE

[Toctpoenue ceuenus,
MIPOXOAAIIETO Yepe3 TaHHYIO
MPSIMYIO Ha 4epTexe U
MapajuIeJIbHOTO APYron
npsAMoi. Pac4€r oTHOIIEHU I

[TapannensHas npoekuus,
MMPUMCEHCHUC IJId TOCTPOCHUA
cedeHuit kyda u
napauienenunena. CpoicTsa
napajuleJIenune1a u Ipu3Mbl

https://m.edso0.ru/7W31COFG6

https://m.edsoo.ru/N18CU003L

https://m.edso0.ru/2DD9X2MQ3

https://m.edsoo.ru/1PO6R5839

https://m.eds00.ru/930T7FLSK



https://m.edsoo.ru/7W31C0FG6
https://m.edsoo.ru/N18CU003L
https://m.edsoo.ru/2DD9X2MQ3
https://m.edsoo.ru/1P06R5839
https://m.edsoo.ru/93OT7FLSK
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[TapannenpHbIE IIIIOCKOCTH.
[Ipu3Haky napaieIbHOCTH 1
JIBYX TIJIOCKOCTEH

Teopema 0 mapajuIeIbHOCTH U
€MHCTBEHHOCTH IIJIOCKOCTH,
MIPOXOAALICH Yepe3 TOUKY, HE 1
MIPUHAIJICKALTYIO0 TaHHOM

IJIOCKOCTH U CIIEACTBUS U3 HEE

CaoiicTBa napamienbHbIX
TUTOCKOCTEH: 0 MapauieIbHOCTH
MPSIMBIX TIEPECEUCHHS TTPU
[epeceueHu’ IBYX
napaiesIbHbIX MIOCKOCTEeH
TpeTbhel

CaolicTBa napamienbHbIX
IJIOCKOCTEH: 00 OTpe3Kax
napajieNIbHbIX MPSAMBIX,
3aKJIFOUEHHBIX MEXY
NapaJuIeIbHBIMU MIJIOCKOCTSIMU;
0 IIepeCeYCHUN IIPSIMOM C
JBYMsI ITapaJijieIbHBIMU
IJIOCKOCTSIMU

IToBTOpEHME: TEOpEMA
[Tudaropa Ha mIOCKOCTH
[ToBTOpEHME: TPUTOHOMETPUS
MPSIMOYTOJIBHOTO TPEYTOJIbHUKA
CaoiicTBa Ky0a u
MIPSIMOYTOJIBHOTO 1
napaiesenumnena

https://m.edsoo.ru/QFUJAHV88

https://m.edsoo.ru/2WG4W4XNO

https://m.edso00.ru/3KIKV3ROG

https://m.edsoo.ru/QLA4PYRAT

https://m.edsoo.ru/9VJZIWC6J

https://m.edsoo.ru/Z6FNNNT5D

https://m.edsoo.ru/HYNIQ7850Q



https://m.edsoo.ru/QFUJAHV88
https://m.edsoo.ru/2WG4W4XNO
https://m.edsoo.ru/3KIKV3ROG
https://m.edsoo.ru/QLA4PYRAT
https://m.edsoo.ru/9VJZIWC6J
https://m.edsoo.ru/Z6FNNNT5D
https://m.edsoo.ru/HYNIQ785Q
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Brrunciienue 1iMH OTPE3KOB B
KyOe U MpsIMOYTOJIbHOM
napajuieJenumnene

[lepnieHIUKyYIAPHOCTD NPAMOU
u mnockoctu. [Ipusnak
NEPIEHIUKYISIPHOCTH IIPSAIMOM
U IUIOCKOCTH

[lepneHMKyIAPHOCTD NPAMON
u mockoctu. [Ipnu3nak
MEPIEHUKYISIPHOCTH IIPSAMOM
U IJIOCKOCTH

Teopema o cyniecTBOBaHHH U
€AMHCTBEHHOCTH IIPSIMOI,
MIPOXOAAIIEH Yepe3 TOUKY
IIPOCTPAHCTBA U
MIEPIEHIUKYISIPHON K
IIJIOCKOCTH

IInockoctu n
MEPIEHIUKYISIPHBIE UM
MIPSIMBIE B MHOTOI'PAaHHHUKAX

IInockoctu n
MepIEHIUKYIISIPHBIE UM
MPSIMbIE B MHOTOTPaHHHUKAX

[lepnieHuKynAp U HAKIOHHAS.
IlocTpoenue nepneHaukyspa
13 TOYKH Ha MPSIMYIO
[lepnieHiuKynsIp M HAKJIOHHAS.
ITocTpoenue neprneHukyspa
13 TOYKH Ha MPSIMYIO

https://m.edsoo.ru/FZBZVVPOEC

https://m.edsoo.ru/ISFBHOGG3

https://m.edsoo.ru/K38BG3I1ZH

https://m.edsoo.ru/\WF3MTS4E5

https://m.edsoo.ru/OKTGKHNSI

https://m.edsoo.ru/S1VI9AWIW3

https://m.edsoo.ru/KIP9L4ZCX

https://m.edsoo.ru/211TUD45PR



https://m.edsoo.ru/FZBZVP0EC
https://m.edsoo.ru/I8F8HOGG3
https://m.edsoo.ru/K38BG3IZH
https://m.edsoo.ru/WF3MTS4E5
https://m.edsoo.ru/OKTGKHN8I
https://m.edsoo.ru/S1V9AWIW3
https://m.edsoo.ru/KIP9L4ZCX
https://m.edsoo.ru/2IIUD45PR
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Teopema o Tpéx
MepHeHIuKyIapax (mpsmas u
oOpaTHas)

Teopema o Tpéx
MePIeHIUKYIIsApax (mpsimast u
oOparHas)

Yron mexny
CKPEIIMBAOIIUMUCS TIPSIMBIMU

[Touck neprneHuKyIspHBIX
MPSIMBIX C TIOMOIIBIO
MePIEeHIUKYISPHBIX
IUIOCKOCTEH

OpTtoronaibHoe
MIPOEKTUPOBAHHE

[loctpoenue ceuenuii kyoa,
MIPU3MBI, TPABUIBHOU
MUPaMHJIbI C TOMOLIBIO
OpPTOTOHAJILHOM NMPOEKINH

[Toctpoenue ceuennii kyoa,
MIPU3MBI, IPABUIBHOU
MUPaMHJIbI C TOMOLIBIO
OpPTOTOHAJILHOM MPOEKIINH

CuMMeTpHs B IPOCTPAHCTBE
OTHOCHUTEJIBHO IIIIOCKOCTH.
[InockocTn cummeTpuil B
MHOT'OrpaHHUKax

https://m.edsoo.ru/CNE1PAIU5S

https://m.edsoo.ru/IPCG564WN

https://m.edsoo.ru/K4EHQ3E9E

https://m.edsoo.ru/EBYVPSMSI

https://m.edso0.ru/GP0ZX8VHE

https://m.edsoo.ru/F5ZMOA1AE

https://m.edsoo.ru/T50FUDOQOJ

https://m.edsoo.ru/N77K7ZM8K



https://m.edsoo.ru/CNE1PAIU5
https://m.edsoo.ru/IPCG564WN
https://m.edsoo.ru/K4EHQ3E9E
https://m.edsoo.ru/EBYVPSMSI
https://m.edsoo.ru/GP0ZX8VHE
https://m.edsoo.ru/F5ZMOA1AE
https://m.edsoo.ru/T50FUDOOJ
https://m.edsoo.ru/N77K7ZM8K
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[Ipu3Hak nepneHauKyJIApHOCTH
IIPSIMOM U TNIOCKOCTH KaK
CJIEICTBUE CUMMETPUHU

HpaBI/IJIBHBIe MHOTI'OIpaHHUKH.
Pacuér paccrosinuii OT TOUKH
710 IJIOCKOCTH

[IpaBuiIbHBIE MHOTOTPaHHUKH.
Pacuér paccrosinuii OT TOUKH
710 IJIOCKOCTH

Crnioco0sI OMyCTUTH
MEePIEHIUKYIISIPbl: CHMMETPUS,
CIBUT TOYKH MO MapajiIeIbHON
IpsAMOI

CaBur 1o HenapauieIbHON
MPSAMOM, U3MEHEHHUE
paccTosHuI

KonTponbnas padota
"B3aumHoe pacnonoxenue
IPSIMBIX U IIJIOCKOCTEN B
nmpocrpaHcTae”

[ToBTOpEHME: yrom Mexay
IMpsAMBIMHA HaA ITJIOCKOCTH,
TPUTOHOMETPHS B
IIPOU3BOJILHOM TPEYTOJIbHUKE,
TeOpeMa KOCUHYCOB
[ToBTOpEHME: yrom Mexay
CKpCHIUBAOIIUMHUCSA ITPAMBIMU
B IIPOCTPAHCTBE

https://m.edsoo.ru/L9E703U3V

https://m.edsoo.ru/Z9E166HHZ

https://m.edsoo.ru/TJISUOWZTH

https://m.edsoo.ru/DHFUCBWO6

https://m.edsoo.ru/9OANVFE9E

https://m.edsoo.ru/JW5UZNN8J

https://m.edso0.ru/SKORHWDFQ

https://m.edsoo.ru/WBREU9US7



https://m.edsoo.ru/L9E703U3V
https://m.edsoo.ru/Z9E166HHZ
https://m.edsoo.ru/TJSUOWZTH
https://m.edsoo.ru/DHFUCBWO6
https://m.edsoo.ru/9OANVFE9E
https://m.edsoo.ru/JW5UZNN8J
https://m.edsoo.ru/SK9RHWDFQ
https://m.edsoo.ru/WBREU9US7
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I'eomeTpuueckue MeToabl
BBIUHCIICHHS YTJIa MEXTY
MPSIMBIMUA B MHOTOTpPaHHHKaX

JIByrpansbiii yroa. CBoicTBO
JUHEHHBIX YTIIOB IBYTPAHHOTO
yria

[TepnenqukynspHbIC
miockoctd. CBOMCTBA B3aUMHO
MEePIICHIUKYIISIPHBIX
IUIOCKOCTEH

[Tpu3Hak neprneHIuKyIapHOCTH
IJIOCKOCTEH; TeopemMa o0 mpsiMoi
IIepECEUECHUS ABYX IUIOCKOCTEN
NEPIEHIUKYJISPHBIX TPEThel
IJIOCKOCTH

IIpssMoyTONBHBIM
napasenenumnes; Kyo;
U3MEPEHMS, CBOMCTBA
MIPSIMOYTOJIBHOTO
napajuleJIenune1a

Teopema o0 nuaroHaIu
MPSIMOYTOJIBHOTO
napajulesienunes1a u cieCcTBUe
n3 Heé

CrepeomeTrpuueckue u
MIPUKIIAJHbIE 33]a4H,
CBA3aHHBIE CO B3aNMHBIM
PACIIOJIOKCHHUEM NIPAMBIX U
TUTOCKOCTH

https://m.edso00.ru/3U40237CK

https://m.edsoo.ru/8H4CYFABO

https://m.edsoo.ru/FIHM69NVD

https://m.edsoo.ru/FY5TMQA43F

https://m.edsoo.ru/K99DBNDAW

https://m.edsoo.ru/EST10AD6I

https://m.edsoo.ru/4ATBYU36HZ



https://m.edsoo.ru/3U4O237CK
https://m.edsoo.ru/8H4CYFAB0
https://m.edsoo.ru/F1HM69NVD
https://m.edsoo.ru/FY5TMQ43F
https://m.edsoo.ru/K99DBNDAW
https://m.edsoo.ru/E3T10AD6I
https://m.edsoo.ru/4TBYU36HZ
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IToBTOpEHuUeE:
CKPEILMBAIOIINECS IPSIMBIE,
IapajulelIbHbIE IIJIOCKOCTH B
CTaHJapPTHBIX MHOTOI'PaHHUKAX

[Tapa mapannenpHbIX
IIJIOCKOCTEN Ha
CKPEILMBAIOIIUXCS MPSAMBIX,
paccTosiHue MEXy
CKPEIIMBAIOIIUMUCS TIPSIMBIMU
B IIPOCTHIX CUTYAIUSIX

PaccrostHuEe OT TOYKH 1O
IIJIOCKOCTH, PaCCTOSTHHE OT
MPSMOH 10 TIJIOCKOCTH

Beruucnenue paccrosHun
MEX/1y CKPELMBaIOIIUMUCS
MPSIMBIMU C TIOMOILIBIO
NEPIEHIUKYIIPHON MJIOCKOCTH
Tpéxrpannsiii yrou,
HEpaBEHCTBA JUIsl TPEXTPAHHBIX
yrioB. Teopema Iludaropa,
TEOPEMBbI KOCHHYCOB U CUHYCOB
JUI TPEXTPAHHOTO yria
DneMeHTHI chepuyecKoit
Tre€OMETPUH: Te0JIe3UYECKre
JIMHUU Ha 3emiie

KonrtponbHast padora "Yrisl u
paccrosiHus"

https://m.edso00.ru/TL947D6WK

https://m.edsoo.ru/YFWZTOREN

https://m.edsoo.ru/MWV5GN48EIM

https://m.edsoo.ru/5SW9VIIHMD

https://m.edso0.ru/3SAXGHNLQ4J

https://m.edsoo.ru/HMVTV74CP

https://m.edsoo.ru/AIRTWZ59YU



https://m.edsoo.ru/TL947D6WK
https://m.edsoo.ru/YFWZTQREN
https://m.edsoo.ru/W5GN48EIM
https://m.edsoo.ru/5W9VI1HMD
https://m.edsoo.ru/3XGHNLQ4J
https://m.edsoo.ru/HMVTV74CP
https://m.edsoo.ru/1RTWZ59YU
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Cucremaru3zanus 3HaHUH
"MHOrorpaHHuK 1 €ro
3J€MEHTHI"

IInpamupa. Buael nupamun.
[IpaBunbHas nupamua
[Tpusma. [Ipsimast 1 HaKJIOHHAA
npusMmsl. [IpaBuinbHas npuzma

[Tpsimoii nmapamienenunern,
MPSMOYTOJIbHBIN
napaiesnenunes, Kyo

Beltykiible MHOTOTpaHHHUKM.
Teopema Ditniepa

Beimykiibie MHOTOTpaHHUKH.
Teopema Ditnepa. [IpaBunbHbIC
U MOJIYIIPABUJIBHEIE
MHOT'OrpaHHUKHA

KonrtponbHas pabora
"MHororpaHHuku"

ITonsiTHe BekTOpa Ha
IIJIOCKOCTH U B IIPOCTPAHCTBE

CymMma BEeKTOpoB

PasnocTh BEKTOpPOB

[IpaBuno nmapamnenenumnena
YMHOXEHUE BEKTOpa Ha YHUCIIO

Paznoxxenune BekTopa mo 6azucy
TpEX BEKTOPOB, HE JICXKAIUX B
OJTHOU IJIOCKOCTH

CkansipHoe pou3BeieHne

L S S SN

https://m.edsoo.ru/VC3UOAK3B

https://m.edsoo.ru/J3R0247E0Q

https://m.edsoo.ru/JNDHOOSEQ

https://m.edso00.ru/L8803LZGS

https://m.edsoo.ru/BATOMDU1D

https://m.edsoo.ru/QOMX9GALS

https://m.edsoo.ru/3SN52B3TEM

https://m.edsoo.ru/LRBSE3B09

https://m.edsoo.ru/MNTSX2XL8

https://m.edsoo.ru/SHBMZ1POH

https://m.edso0.ru/XS6AN7LA2

https://m.edsoo.ru/MJUH128LR

https://m.edsoo.ru/U760IDCTG

https://m.edso0.ru/JZ46VVNC71



https://m.edsoo.ru/VC3UOAK3B
https://m.edsoo.ru/J3R0247E0
https://m.edsoo.ru/JNDH0O8E0
https://m.edsoo.ru/L8803LZGS
https://m.edsoo.ru/B4T0MDU1D
https://m.edsoo.ru/QOMX9GA1S
https://m.edsoo.ru/3N52B3TEM
https://m.edsoo.ru/LRBSE3B09
https://m.edsoo.ru/MNTSX2XL8
https://m.edsoo.ru/5HBMZ1POH
https://m.edsoo.ru/XS6AN7LA2
https://m.edsoo.ru/MJUH128LR
https://m.edsoo.ru/U760IDCTG
https://m.edsoo.ru/JZ46VNC71
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Beruucnenue yria Mexay
BEKTOPAMH B IIPOCTPAHCTBE

[Ipocreiine 3axauu ¢
BEKTOpaMHU

[Ipocreiimue 3aga4u ¢
BEKTOpaMH

[Ipocreiimne 3anauu ¢
BEKTOpaMHU

[Ipocreiimne 3amauu ¢
BEKTOpaMHU

O000I11IeHNE U CUCTEMATU3AIUS
3HAHUH

O06001IeHYE ¥ CUCTEMATU3 AL
3HAHUH

HroroBast KOHTpOJIbHASA paboTa
HToroBas KOHTpoJIbHas paboTa

O000I1IIEHNE U CUCTEMATHU3AIINS
3HAHUH

OBIIEE KOJIMYECTBO YACOB I1O0
I[TPOTPAMME

https://m.edsoo.ru/lU5196UQP

https://m.edsoo.ru/FIXV79T8B

https://m.edsoo.ru/JCWURNGO01

https://m.edsoo.ru/BEHWOELKS

https://m.edsoo.ru/P3W8WZZSY

https://m.edsoo.ru/ECRMXSNM3

https://m.edsoo.ru/XXBTFP5WL

https://m.edsoo.ru/SFGPDWNKO

https://m.edso00.ru/X3ZG8A6S0O

https://m.edsoo.ru/931AWXEK1



https://m.edsoo.ru/IU5I96UQP
https://m.edsoo.ru/FJXV79T8B
https://m.edsoo.ru/JCWURNG01
https://m.edsoo.ru/BEHWOELKS
https://m.edsoo.ru/P3W8WZZSY
https://m.edsoo.ru/ECRMXSNM3
https://m.edsoo.ru/XXBTFP5WL
https://m.edsoo.ru/SFGPDWNKO
https://m.edsoo.ru/X3ZG8A6SO
https://m.edsoo.ru/931AWXEK1

11 KJIACC

KoanuecTBo 4acoB

JMHENHOE NPOrPaMMHUPOBAHHE

Ne Hara JIeKTPOHHBbIE U(PPOBHIE
n/n Tewa ypoxa Bcero Konrpoanusie  Ipakruteckue u3ydyeHuss o0pa3oBaTe/IbHbIC pecypchl
padoThI padoThI

IToBTOpEHME TEMBI
"KoopauHnatsl BeKTOpa Ha 1 https://m.edsoo.ru/WERSDSI14U
IUIOCKOCTH U B ITpocTpaHcTBe”
[ToBTOpEHME TEMBI
"CkaJIsIpHOE MPOU3BEICHUE 1 https://m.edso0.ru/M6JO60NJ7
BEKTOPOB"
[ToBTOpEHME TEMBI
"Brluucienue yria Mexay 1 https://m.eds00.ru/55KY41LVG
BEKTOpaMH B IPOCTpaHCTBE"
IToBTOpEHME TEMBI
"VpaBHEHHE TPSAMOH, 1 https://m.edso0.ru/U20HPUSE6W
MPOXO/SIIEH yepe3 ABE TOUKH"
YpaBHEHHE IOCKOCTH,
HOpMaJjb, ypaBHEHHE 1 https://m.edsoo.ru/VYIH8TERW
IUIOCKOCTH B OTPE3Kax
YpaBHEHME MIIIOCKOCTH,
HOpMaJIb, YPAaBHEHHUE 1 https://m.eds00.ru/541910WGX
IUIOCKOCTH B OTPE3Kax
BekropHoe npousseneHne 1 https://m.edsoo0.ru/NTYOG2APM
HHHefI HEE HepaBenoTBa, 1 https://m.edsoo.ru/54EQ7JQ8E
JUHENHOEe MpOorpaMMHUpPOBaHUE
JIMReliible HEpaBCHCTR, 1 https://m.edsoo.ru/\VPKWBB4AA



https://m.edsoo.ru/WERSDSI4U
https://m.edsoo.ru/M6JO60NJ7
https://m.edsoo.ru/55KY41LVG
https://m.edsoo.ru/U20HPUS6W
https://m.edsoo.ru/VYIH8TERW
https://m.edsoo.ru/5419I0WGX
https://m.edsoo.ru/NTYOG2APM
https://m.edsoo.ru/54EQ7JQ8E
https://m.edsoo.ru/VPKWBB4AA
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AHaIUTHYECKUE METOIBI

pacuéra yriia Mexay IpsSMbIMU

B MHOTI'OTpaHHHUKAX

AHaIUTHYECKUE METOIBI
pacuéra yria Mexay
IUIOCKOCTSIMU B
MHOTOI'PaHHHKAX

dopmyiia pacCTOSIHUA OT
TOYKH OO IINIOCKOCTHU B
KOOpAHUHATaxX

Haxoxnenue paCCTOHHI/Iﬁ oT
TOYKH J0 IINIOCKOCTH B Ky6e

Haxoxnenue pacctosiHuil OT
TOYKH JI0 TJIOCKOCTHU B
MPaBWJIbHON MHUpamMuie

KonTponabnas pabora
"Ananutuyeckas reomeTpus”

CeueHus MHOT'OT'PaHHUKOB!
CTaHJAPTHBIC MHOTOT'PAHHUKHN

CeueHus MHOT'OT'PaHHUKOB!
METO CJICO0B

Ceuenus MHOTI'OIr'paHHUKOB!
CTaHJAPTHBIC IIJIOCKOCTH,
MEPECCUCHUA MTPSAMBIX U
IIJIOCKOCTEMN
[TapannenbHble psMbIE U
IUIOCKOCTH: MapajiebHbIe
CE€UCHUA

https://m.edsoo.ru/KHJ20M3PV

https://m.edsoo.ru/DDXUUAIA5S

https://m.edsoo.ru/SG451UUG1

https://m.edsoo.ru/8V2N4X1L3

https://m.edsoo.ru/UZ15UU37F

https://m.edso0.ru/SNGI1GHFM

https://m.edso0.ru/219603NHQ

https://m.edso00.ru/52XG02J5B

https://m.eds00.ru/CUP7TCPXQ

https://m.edsoo.ru/MM69MKRDP



https://m.edsoo.ru/KHJ2OM3PV
https://m.edsoo.ru/DDXUUAIA5
https://m.edsoo.ru/SG451UUG1
https://m.edsoo.ru/8V2N4X1L3
https://m.edsoo.ru/UZ15UU37F
https://m.edsoo.ru/8NGI1GHFM
https://m.edsoo.ru/219603NHQ
https://m.edsoo.ru/52XGO2J5B
https://m.edsoo.ru/CUP7TCPXQ
https://m.edsoo.ru/MM69MKRDP
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25

26

27

[TapamienbHble IPsIMBIE U
IUIOCKOCTH: pacuéT
OTHOLLEHUN

[TapamienbHble IPsIMBIE U
IUIOCKOCTH: YIJIbI MEXKAY
CKPCIIUBAOIIMUMHUCA ITPAMBIMU

[lepnieHauKyIApHBIE IPSIMBIE U
IJIOCKOCTH: CTAHJIAPTHBIE ITAPbI
NEePIEHAUKYIISIPHBIX
IIJIOCKOCTEN U MPSAMBIX,
CUMMETPUU MHOTOIPAHHUKOB

[leprieHquKyNApHBIEC TIPSIMbIE U
IUIOCKOCTH: TEOPEMA O TPeEX
NePIEHANKYIISIpax
[leprieHquKyNApHBIEC TIPSIMbIE U
MJIOCKOCTH: BBIUMCIIECHUS JUIMH
B MHOT'OTpaHHUKAX

[ToBTOpEHMeE: MIOMAAN
MHOTOYTOJIbHUKOB, ()OPMYITBI
JUTSL TITOMIAACH, COOOpaKeHUs
noaoous

[ToBTOpenue: miomanu
MHOT'OYTOJIbHUKOB, ()OPMYJIbI
JUIS TUTOILAAEH, COOOpaXeHus
moa00ust

IToBTOpEHME: MIIOIIAAN
MHOTOYT'OJIbHUKOB, (POPMYJIBI
JUIS TUTOILAIeH, COOOpaXeHus
noao0us

https://m.edso0.ru/O71ROIJFI

https://m.edsoo.ru/26EPTM74A

https://m.edsoo.ru/YQUVTEVZX

https://m.edsoo.ru/HQIN20ZJP

https://m.edsoo.ru/OWFAQ1A9]

https://m.edso0.ru/FDRZ0O9G4X

https://m.edso0.ru/1ZYRNNIKV

https://m.edsoo.ru/HWHVENLOO



https://m.edsoo.ru/O71ROIJFI
https://m.edsoo.ru/26EPTM74A
https://m.edsoo.ru/YQUVT6VZX
https://m.edsoo.ru/HQIN2OZJP
https://m.edsoo.ru/OWFAQ1A9J
https://m.edsoo.ru/FDRZO9G4X
https://m.edsoo.ru/1ZYRNNIKV
https://m.edsoo.ru/HWHVFNLOO

28

29

30

31

32

33

34

35

ITmomanu ceuenumit
MHOTOI'PAaHHUKOB: TIJIOIIA N
MMOBEPXHOCTEH, pa3pe3aHus Ha
YacTH, COOOpaKEHHUS 1O 100MsI

ITmomanu ceuenmit
MHOTOTPAaHHHUKOB: TUIOIIA TN
MMOBEPXHOCTEH, pa3pe3aHus Ha
YacTH, COOOpaKEHHUS 1O 100MsI

KonTponpsHas padora
"IToBTOpEHue:
MHOTOTPaHHHUKH, CCUCHUS
MHOTOTPaHHUKOB"

O0BéMm Tena. O0BeM
IPSIMOYTOJIBHOTO
napaJiesienumea

3anaun 06 yaBoeHuu Kyda, o
KBaJIpaTtype Ky0a; 0 TpPUCEKIINH
yria

CrepeoMeTpuuecKue 3aaauu,
CBsI3aHHBIE C 00BEMOM
PSIMOYTOJIBHOTO
napajureyieumne/a
[Tpuxnanueie 3ama4w,
CBSI3aHHBIE C BEIYUCIEHUEM
00BEMa MPSIMOYTOILHOTO
napasuieNienumneia

O0BEM MPSAMOI TPU3MBI

https://m.edsoo.ru/X2HRM9HD4

https://m.edsoo.ru/8H4ELY9N6

https://m.edsoo.ru/SSUW1IWWV1

https://m.edsoo.ru/6UXGO0RC9

https://m.edsoo.ru/VK2J2TXEF

https://m.edsoo.ru/ODR6H6TQS

https://m.eds00.ru/OSHTIOT1G

https://m.edso0.ru/8AILOYHYJ



https://m.edsoo.ru/X2HRM9HD4
https://m.edsoo.ru/8H4ELY9N6
https://m.edsoo.ru/S8UW1WWV1
https://m.edsoo.ru/6UXGO0RC9
https://m.edsoo.ru/VK2J2TXEF
https://m.edsoo.ru/0DR6H6TQS
https://m.edsoo.ru/0SHTIOT1G
https://m.edsoo.ru/8AIL9YHYJ
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CrepeomeTpuyeckue 3aj1auu,
CBSI3aHHBIC C BEIUUCIICHUEM
00BEMOB TIPSAMOIA TTPU3MBI

IIpuxnanHeie 3a1auu,
CBsI3aHHBIE C 00BEMOM MPsIMON
IPU3MBI

Brruncnenne 06bEMOB Tell ¢
TIOMOIIBIO ONIPENEIEHHOTO
uHTerpana. OObEM HaKIIOHHON
IPU3MBI

Brruucienue 00bEMOB TEI C
MTOMOIUIBIO OMPEICTIEHHOTO
uHTerpana. O0bEM nupamMuIsl

®opmyna 00bEMa MUPaAMUIBI.
OTtHo1eHue 00HEMOB MTUPAMHU/T
C 00LIUM yTIIOM

®dopmyna 00bEMA TUPAMUIBIL.
OTtHoleHNEe 00HEMOB MTUPAMHU/T
C 00LIUM yTIIOM

CrepeomeTpuyiecKue 3a1auu,
CBSI3aHHBIE C 00BEMaMU
HAKJIOHHOM MPU3MBI

CrepeomeTpuueckue 3a1a4u,
CBsA3aHHBIE ¢ 00BEMaMU
MTAPaMUJIBI

[Ipuknanneie 3aga4u Mo TeEME

"OOBEMBI TeN", CBI3aHHBIE C
00BEMOM HAKIIOHHOW TIPU3MBI

https://m.edsoo.ru/1D8HV54A9

https://m.edsoo.ru/QlY C4F8I1U

https://m.edsoo.ru/ON585060H

https://m.edsoo.ru/2CJILCMKS8N

https://m.edsoo.ru/AL3PODC9E

https://m.edso00.ru/SGOOAJRNY

https://m.edsoo.ru/7TRSRHWOQO7

https://m.edso0.ru/SF480DTS6

https://m.eds00.ru/9SF6OYYVX



https://m.edsoo.ru/1D8HV54A9
https://m.edsoo.ru/QIYC4F8IU
https://m.edsoo.ru/ON585060H
https://m.edsoo.ru/2CJLCMK8N
https://m.edsoo.ru/AL3P0DC9E
https://m.edsoo.ru/3GOOAJRNY
https://m.edsoo.ru/7TR8RHWO7
https://m.edsoo.ru/SF48ODTS6
https://m.edsoo.ru/9SF6OYYVX
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[IpuxitagHblie 3ana4m 10 TeEMe
"O0BEMEBI TEN", CBI3aHHEIE C
00BEMOM TTUPaAMUJIBI

[Tpumenenne 00bEMOB.
Berunicnenue paccTosHus 10
IVIOCKOCTH

Kontponbnas padora "O0bEM
MHOTOTrpaHHHKaA"

[umuuapuaeckas
MOBEPXHOCTh, 00pa3yrolue
AJTUHIPUYECKON
MTOBEPXHOCTHU

Hunuuap. [psamoii kpyroBoi
muHp. [Tnomans
MOBEPXHOCTH IIMIIMHIPA
Konnueckas noBEpXHOCTb,
00pa3yrolne KOHHIeCKOM
nosepxHoctu. Konyc

CeueHue KOHYca MI0CKOCTBIO,
MapajuieIbHOM MIIOCKOCTH
OCHOBAHUA

Y ceu€HHBI KOHYC.
N300pakeHre KOHYCOB U
YCEUYEHHBIX KOHYCOB

ITnomanes 00xK0BOI
MOBEPXHOCTH U MOJTHON
MOBEPXHOCTH KOHYCa

https://m.edsoo.ru/Z4MZ27RMY

https://m.edsoo.ru/I39CX03CP

https://m.edsoo.ru/XNWZSSJ7P

https://m.edsoo.ru/7DHKEHEG6

https://m.edsoo.ru/MAVWA4KY55

https://m.edsoo.ru/PVRE7THQ6Y

https://m.edsoo.ru/EOVSHALSL

https://m.edsoo.ru/QVKWVDCTE

https://m.edsoo.ru/AWKB9E4ANE



https://m.edsoo.ru/Z4MZ27RMY
https://m.edsoo.ru/I39CXO3CP
https://m.edsoo.ru/XNWZSSJ7P
https://m.edsoo.ru/7DHKEHEG6
https://m.edsoo.ru/MAVW4KY55
https://m.edsoo.ru/PVRE7HQ6Y
https://m.edsoo.ru/EOVSHAL8L
https://m.edsoo.ru/9VKWVDCTE
https://m.edsoo.ru/AWKB9E4NE
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TTnomwans 00x0BOI
MOBEPXHOCTH M MOJHOM
MOBEPXHOCTH KOHYyCa

CrepeomeTpuuecKue 3aauu Ha
JI0Ka3aTeIbCTBO U
BBIYUCJICHUC, IOCTPOCHUEM
CCUCHHI NMIMHPA, KOHYCa

CrepeomeTpHruecKue 3a1a4u Ha
JI0Ka3aTeIbCTBO
BBIYHUCJICHUC, TIOCTPOCHUEM
CEUYEHU [UIMHIpPA, KOHyCca

[Tpuknagabie 3a1a9H,
CBSI3aHHBIE C IIHJIMHIPOM

[puknanguelie 3aga4m,
CBSI3aHHBIE C [IMIIMHIPOM
Cdepa u map

[Tepeceuenue cdepsl U mapa ¢
ockocThio. Kacanue mapa u
chepsl mockocTeio. Bug u
n300paxkeHue mapa
[Tepeceuenue cdepsl U mapa ¢
ockocThio. Kacanue mapa u
cepsl TIOCKOCThI0. By u
n300paxkeHue mapa
VYpasuenue coepsl. [Inomans
cdepsl U e€ yacten

Cummetpus cdepsl 1 mapa

https://m.edsoo.ru/9NFAUE3KJ

https://m.edso0.ru/QZVH5EXL9

https://m.edsoo.ru/AKF6PW62W

https://m.edsoo0.ru/3429ZLHT5

https://m.edsoo.ru/ZY6ENPVKD

https://m.edsoo.ru/W1TVKAJOR

https://m.edsoo.ru/JFSNB5ZS0

https://m.edsoo.ru/M6WK9K950

https://m.edsoo.ru/U8G24B0O8H

https://m.edso0.ru/6E6GX0YJS



https://m.edsoo.ru/9NF4UE3KJ
https://m.edsoo.ru/QZVH5EXL9
https://m.edsoo.ru/AKF6PW62W
https://m.edsoo.ru/3429ZLHT5
https://m.edsoo.ru/ZY6ENPVKD
https://m.edsoo.ru/W1TVKAJOR
https://m.edsoo.ru/JF8NB5ZS0
https://m.edsoo.ru/M6WK9K95O
https://m.edsoo.ru/U8G24BO8H
https://m.edsoo.ru/6E6GX0YJS
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CrepeomeTpHuuecKue 3a1a4u Ha
JI0Ka3aTeIbCTBO
BBIYUCIICHHE, CBSI3aHHBIC CO
chepoii u mapom,
MOCTPOCHHUEM MX CCUCHHIA
IUIOCKOCTBIO

CrepeoMeTpHUECKHUE 3a/1a41 Ha
JI0Ka3aTeIbCTBO
BBIYUCIICHHE, CBSI3aHHBIC CO
chepoii u mapom,
MIOCTPOEHUEM MX CEUCHHI
IUIOCKOCTBIO

[Tpuknanuele 3ana4u,
CBsI3aHHBIE CO cpepoil U
1apoOM

[ToBTOpEHUE: OKPYKHOCTH HA
IUIOCKOCTH, BBIYMCIIEHUS B
OKPYXHOCTH, CTaHJapTHBIE
noao0us

Paznuunbie koMOMHALIMY TEN
BpallleHUsI U MHOTOTPAHHUKOB
3agaun o teme "Tena u
MOBEPXHOCTHU BpaleHus"
3anaun o reme "Tena u
MIOBEPXHOCTHU BpaleHus"
KonTponbhas pabota "Tena u
MTOBEPXHOCTHU BpauieHus"

https://m.edsoo0.ru/MSYBPKH7R

https://m.edsoo.ru/MXRDTK72T

https://m.edsoo.ru/XW5LI17A9]

https://m.edsoo.ru/EJ20DAVEJ]

https://m.edso0.ru/LE7933LXX

https://m.edsoo.ru/PHHLCG54E

https://m.edsoo.ru/22WPBLTP9

https://m.edso0.ru/33W222M63



https://m.edsoo.ru/MSYBPKH7R
https://m.edsoo.ru/MXRDTK72T
https://m.edsoo.ru/XW5LI7A9J
https://m.edsoo.ru/EJ2QDAVEJ
https://m.edsoo.ru/LE7933LXX
https://m.edsoo.ru/PHHLCG54E
https://m.edsoo.ru/22WPBLTP9
https://m.edsoo.ru/33W222M63
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O0béMm unuHIpa. Teopema 06

00BbEME MPSMOTO UITUHIPA

Boruncnenue 00bEMOB Te ¢
IIOMOULIBIO ONPENECIIEHHOTO
unterpana. O0bEM KoHyca

[Lnomaay GOKOBOM M OJIHOM
MMOBEPXHOCTH KOHYyCa

CrepeoMeTprYeCcKUe 3a/1a4H,
CBSI3aHHBIE C BEIYUCIEHHEM
00BEMOB LIMITUH/IPA, KOHYCA

[IpukitagHble 3ana4m 10 TeEMe
"OOBEMBI U TIONIAAN
MoBEpXHOCTEM Ten"

O0béM 11apa U LapoBOro
cekropa. Teopema 06 00BEME
mrapa. [Inomans chepsi.
CrepeomeTpuyiecKkue 3a1aum,
CBSI3aHHBIE C BBIUMCIIEHUEM
00BEMOB 111apa, MAaPOBOTO

CCIMCHTA U IApOBOTO CCKTOpa

IIpuknagHeie 3a1a4u MO TEME
"O0BEMBI TEN", CBI3aHHEIC C
00BEMOM I1apa U IO IBI0
cdepsl. COOTHOIIECHUS MEXKTY
TUTOMIA/IIMU TTOBEPXHOCTEN U
00bEMaMH MOTOOHBIX TEI
IToxoOuble Tena B

npocTtpaHncTBe. M3MeHnenue
00Béma mpu o100uu.

https://m.edso0.ru/1ZN2S6ZMO

https://m.edsoo.ru/ACTOMFMVF

https://m.edsoo.ru/ZYTK7P8B1

https://m.edsoo.ru/709VJYPSC

https://m.edso0.ru/QXEA9GPVB

https://m.edsoo.ru/\VV6ONBVZX

https://m.edsoo.ru/EZH9GRUEJ]

https://m.edso0.ru/H24188MKQ



https://m.edsoo.ru/1ZN2S6ZMO
https://m.edsoo.ru/ACT0MFMVF
https://m.edsoo.ru/ZYTK7P8B1
https://m.edsoo.ru/7O9VJYPSC
https://m.edsoo.ru/QXEA9GPVB
https://m.edsoo.ru/VV6ONBVZX
https://m.edsoo.ru/EZH9GRUEJ
https://m.edsoo.ru/H24I88MKQ
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85
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CrepeomeTpuyeckue 3aj1auu,
CBSI3aHHBIE C BHIYMCICHUEM
00BEMOB TeJ U IJIoLIAAeH
MMOBEPXHOCTEH

KontponsHas padora
"Ilnomaam mOBEpXHOCTH U
00BEMBI KPYTIIBIX TEN"

JBM>KeHUs MPOCTPaHCTBA.
Orobpaxenus. [IBuxeHus u
paBeHcTBO uryp. O6mue
CBOICTBA JBHKCHUI

Bune! nBuxeHnii:
IapaJuIeIbHBIN MIEPEHOC,
LEHTpajIbHasi CUMMETpPHS,
3epKajibHasi CUMMETpHUS,
IIOBOPOT BOKPYT IIPSIMOiL

[TpeoOpa3zoBanus moaoous.
[Ipsmas u cdhepa Ditnepa
['eomeTpuueckue 3aaun Ha
NPUMEHEHHE JABHKEHUS

KonTposabnas pabora
"BekTops! B mpocTpaHcTBe"

Ob6o6maroree nopropenue 11
MOHATHI U METOJI0B Kypca
reomerpun 10—11 knaccos,
CHUCTEeMaTH3alys 3HAHUI:
"[TapamyienbHOCTh IPSIMBIX U
MJIOCKOCTEH B mpocTpaHcTBe"

https://m.edso0.ru/73UODGNYR

https://m.edsoo.ru/RXJ4AYW6ENA

https://m.edsoo.ru/ZSUA77NTX

https://m.edsoo.ru/A1IPU2WOAX

https://m.edsoo.ru/KFDHOMGKZ

https://m.edsoo.ru/4F52B11KK

https://m.edsoo.ru/AIHVB2NZH9



https://m.edsoo.ru/73UODGNYR
https://m.edsoo.ru/RXJ4YW6NA
https://m.edsoo.ru/ZSUA77NTX
https://m.edsoo.ru/A1PU2WOAX
https://m.edsoo.ru/KFDH0MGKZ
https://m.edsoo.ru/4F52B11KK
https://m.edsoo.ru/1HVB2NZH9
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Ob6o6maromee nosropenue 11
MOHSTHUI U METOJIOB Kypca
reomerpun 10—-11 knaccos,
cUCTeMaTu3allus 3HaHU:
"BekTopsbl B npocTpaHcTse"

Ob6o6maromee nosropenue 11
MOHSTHUI U METOJIOB Kypca
reomerpun 10—-11 knaccos,
cUCTeMaTH3aIlus 3HaHU:
"BekTopsbl B npocTpaHcTBe"

Ob6o6maromee mosropenue 11
MOHSITHUI U METOJIOB Kypca
reomerpun 10—-11 knaccos,
cUCTeMaTH3aIlus 3HaHU:
"O6beM MHOTOTpaHHUKA"

O6o06matomiee moBTopenue 11
HOHATHI U METO/I0B Kypca
reomerpun 10—-11 knaccos,
cucTeMaTH3alys 3HaHWH:
"O6beM MHOTOrpaHHUKA"

O6o06matomiee moBTopenue 11
MOHSITUH U METOJOB Kypca
reomerpun 10—-11 xnaccos,
CUCTEMAaTH3als 3HAaHUI:
"Ilnomaam noBEpXHOCTU U
00BEMBI KpYTJIIBIX TEN"
Ob6o6maromee nosropenue 11
MOHSITUH U METOJOB Kypca
reomerpun 10—-11 knaccos,

https://m.edsoo.ru/AQEFPERJO

https://m.edso0.ru/SNIJOLN63

https://m.edso0.ru/B85S7VDTC

https://m.edso0.ru/AJX4CDP5I

https://m.edsoo.ru/H2ZABPRXO

https://m.edsoo.ru/JG1DJ50NK



https://m.edsoo.ru/AQEFPERJ0
https://m.edsoo.ru/3NIJ0LN63
https://m.edsoo.ru/B85S7VDTC
https://m.edsoo.ru/AJX4CDP5I
https://m.edsoo.ru/H2ZABPRXO
https://m.edsoo.ru/JG1DJ50NK
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cucTeMaTu3alus 3HaHuH
"[Lomaau moBEpXHOCTH U
00BEMBI KPYTIIBIX TEN"

Wrorosas KoHTpOJbHAS paboTa
Hrorosasi KOHTpOJIbHAs paboTa

[ToBTOpeHnue, 0600IICHNE 1
crucTemMaTu3auurs 3HaHU

Hcropus passurus
CTEpPEOMETPHH KaK HAYKH U €€
POJIbL B pa3BUTHU COBPEMEHHBIX
HHXCHCPHBIX U
KOMITBIOTCPHBIX TEXHOIOT I

Hcropus passurus
CTEpPEOMETPHH KaK HAYKH U €€
POJIb B pa3BUTHU COBPEMEHHBIX
HHXKXCHCPHBIX U
KOMITBIOTCPHBIX TEXHOIOT I

Hcropus passurus
CTEpPEOMETPHM KaK HAYKH U €€
POJIbL B pa3BUTHU COBPEMEHHEBIX
HHXKXCHCPHBIX U
KOMITBIOTCPHBIX TEXHOIOT I

Hcropus passurus
CTEpPEOMETPHM KaK HAYKH U €€
pOJb B pa3BUTHH COBPEMEHHEBIX
HWHXXCHCPHBIX U
KOMITBIOTCPHBIX TEXHOIOTHI

https://m.edsoo.ru/GXZMP89GD

https://m.edsoo.ru/3J174MY6M

https://m.edsoo.ru/UI126CB4XL

https://m.edsoo.ru/IESALO6B5

https://m.edsoo.ru/8ZKNMYFO03

https://m.edso00.ru/41X3XKQOG

https://m.edsoo.ru/4APGHOJY AH



https://m.edsoo.ru/GXZMP89GD
https://m.edsoo.ru/3JI74MY6M
https://m.edsoo.ru/UI26CB4XL
https://m.edsoo.ru/IE8ALO6B5
https://m.edsoo.ru/8ZKNMYF03
https://m.edsoo.ru/41X3XKQOG
https://m.edsoo.ru/4PGHOJYAH

Hcropus pazsurus
CTEpEOMETPUU KaK HayKu U e
100 POJIb B pa3BUTHUH COBPEMEHHBIX 1 https://m.edso00.ru/GEJCO734F
WHXCHEPHBIX U
KOMITBIOTEPHBIX TEXHOJIOT Ul

Hcropus pazsurus
CTEepEOMETpPUH KaK HayKu U e
101 POJIb B pa3BUTHUH COBPEMEHHBIX 1 https://m.edsoo.ru/RK4XSFWNR
WH)XCHEPHBIX U
KOMIIBIOTEPHBIX TEXHOJIOT Ul

Hcropus pazsurus
CTEpEeOMETPUU KaK HayKu U e
102 POJIb B pa3BUTUH COBPEMEHHBIX 1 https://m.eds00.ru/X89TQ8776
WH)XCHEPHBIX U
KOMIIBIOTEPHBIX TEXHOJIOT U

OBIIEE KOJIMYECTBO YACOB I1O0
I[TPOTPAMME

102 8 0


https://m.edsoo.ru/GEJCO734F
https://m.edsoo.ru/RK4XSFWNR
https://m.edsoo.ru/X89TQ8776




IPOBEPSIEMBIE TPEEOBAHUS K PE3YJBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJBHOM ITIPOI'PAMMBbBI

10 KJIACC

Kon
MpPOBEPAEMOro
pe3yJbTara

7
7.1

7.2

7.3

7.4

7.5

7.6

7.7

7.8

7.9

7.10

7.11

7.12

7.13

HpOBepﬂeMme NnpeaAMETHBIC PE3YJIbTAThl 0CBOCHU S OCHOBHOI
06pa3OBaTean0ﬁ NnporpaMmmasl CpeaHeEro oﬁmero 06pa303a}mﬂ

I'eomerpus
OnepupoBaTh NOHATUAMU: TOUKA, MPsAMasi, IIIOCKOCTh

IIpuMeHATh aKCHOMBI CTEPEOMETPHUM U CIEICTBHS U3 HUX IIPU PELICHUH
r€OMETPUYECKUX 3a]1a4

OHCpHpOBaTL MNOHATHUAMU: MAPAJUICIIBHOCTE U NCPICHAUKYIAPHOCTD
MpsAMBIX U MJIOCKOCTEeM

KrnaccudunupoBaTs B3aMMHOE PACIIONIOKCHHUE MPSIMBIX U TUIOCKOCTEH B
MIPOCTPAHCTBE

OnepupoBaTh NOHATUSAMU: JBYTPAHHBIN yrojl, TpaHU JABYI'PAHHOTO YIJIa,
pedpo ABYIpaHHOIO yIiia, JIMHEHHBIA Yol IBYTPaHHOTO yIiia, rpajlycHast
Mepa JBYTPaHHOIO yria

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

Pacnio3HaBaTh OCHOBHBIE BHJIbI MHOTOTPaHHUKOB (THMpamujia, MpU3Ma,
PSMOYTOJIbHBIN Mapasienenunes, Kyo)

KnaccupunupoBaTe  MHOTOTpaHHMKH, BBIOMpas  OCHOBaHUS  JUId
KJacCU(pUKauuy  (BBIIYKJIbIE W HEBBINYKJIblE  MHOIOIPAHHUKH,
IIPaBUJIBHBIE MHOTOTPDAHHMKH, TIpSMbIE W  HAKJIOHHBIE IIPU3MBI,
napaiesIenure bl)

OnepupoBatb MTOHATUSIMH: cexymas IIJIOCKOCTB, CCUCHHUE
MHOT'OI'PAHHUKOB

OOBICHATH IMPUHIIUIIBL IMOCTPOCHUA Ce4YeHUI MHOT'OT'paHHUKOB,
HCIIOJIB3Ys MCTO/ CJIICI0B

CTtpouTh ceuYeHUsT MHOTOTPAHHHUKOB METOJOM CJI€JIOB, BBITIOJIHATH
(BBIHOCHBIE) TIJIOCKHE YEPTEKH U3 PUCYHKOB MPOCTHIX 00BEMHBIX (HUTYD:
BUJI CBEPXY, COOKY, CHU3Y

Pemate 3amaun Ha HAXOXKACHUE TEOMETPUYECKUX BEIMYMH MO oOpasiaM
WU aNroOpuTMaM, MPUMEHSSI W3BECTHBIC AHAIWTHYECKHE METOABI TPH
pEeIIeHNH CTaHJAAPTHBIX MAaTeMAaTHYeCKUX 3a7ad Ha BBIYHCIICHHE
PACCTOSIHUN MEXIy JBYMS TOYKaMH, OT TOYKH JIO MPSIMOU, OT TOYKHJIO
MJIOCKOCTH, MEK]Ty CKPEIIMBAIOLIUMUCS MPSIMBIMU

Pemate 3amaun Ha HAXOXKACHUE TEOMETPUYECKUX BEIMYMH MO oOpasiaM
WIM alrOpUTMaM, MPUMEHSsS WM3BECTHbIE aHAJIUTUYECKHE METONbl IpH



7.14

7.15

7.16

7.17

7.18

7.19

7.20

11 KIIACC

Kon
NMpoBepsieMoro
pe3yJbTara

6

6.1

6.2
6.3
6.4

pCeICHUN CTAHAAPTHBIX MATCMATHYCCKUX 3aZla4 Ha BBIYHUCJICHHUC YIJIOB
MCXKAY CKPCIIUBAOIIMMHUCA IPAMBIMH, MCKIY HpHMOﬁ Hn IIJIOCKOCTBIO,
MCXKAY MIIOCKOCTAMHU, AIBYI'PAHHBIX YIJIOB

Boruncnsate 00bEMBI M IUIOIIAJIM  TTOBEPXHOCTEH MHOTOTPaHHUKOB
(mpu3ma, mupamMuaa) ¢ IPUMEHEHHEM (POPMYJI, BEIYUCIISTH COOTHOIICHUS
MEXIY MJI0ILAIIMU MOBEPXHOCTEH, o0BEMamMu MOA00HBIX
MHOT'OIPAHHUKOB

OnepupoBaTh MOHATUSAMHU: CUMMETPUS B IPOCTPAHCTBE, LIEHTP, OChb U
IUIOCKOCTh CHMMETPUH, LIEHTP, OCh U TUIOCKOCTh CHMMETPUU (UTYPBI

W3Bnekarb, mpeoOpa3oBbIBaTh M HHTEPIPETHPOBATH HHPOPMAIMIO O
MPOCTPAHCTBEHHBIX T'€OMETPUYECKUX (QUIypax, MpeACTaBICHHYI0 Ha
YepTekax U pUCYHKax

[TpumensTh reomeTpuueckre (BakThl Ui PEIICHUS CTEPEOMETPUUECKUX
3aja4, MPEANOJaralolliUuX HECKOJIbKO IIAaroB pEIICHUs, €CIH YCIOBHUS
MPUMEHEHHUS 3a/IaHbl B ABHOU (hopMme

IIpuMeHATs mpocTEWIIME NPOrpaMMHBIE CPEACTBA U JIEKTPOHHO-
KOMMYHUKaI[MOHHBIE CUCTEMBI IIPU PELIEHUN CTEPEOMETPUYECKUX 3a1a4

HpI/IBO,Z[I/ITB IMPUMCPbI MAaTCMATHUYCCKUX SaKOHOMepHOCTeﬁ B IMpUpPOAC U
JKHU3HHU, paClio3HaBaTh IMPOSABJICHUC 3aKOHOB I'COMETPUHN B UCKYCCTBC

[TpuMeHATH MOTydyeHHbIE 3HAHUSI HA IPAKTUKE: aHAIN3UPOBATh PealbHbIe
CUTYallUU ¥ IPUMEHSTh U3yUCHHBIE IIOHATH B IPOLIECCE MIOMCKA PELLICHUS
MaTeMaTHuecKu  cPOpMyIUpOBAaHHOM  MpoOJIeMbl,  MOJAEIUPOBATH
pEalbHbIE CUTYallMM Ha SI3bIKE N€OMETPHUH, MCCIIENOBATH IOCTPOCHHBIE
MO/JIEJIH C UCIIOJIb30BaHUEM F'€OMETPUUYECKUX MOHATUH U TEOPEM, armapara
anreOppl, peumaTh MPaKTUYECKHE 3aJauM, CBSI3aHHBIE C HAXOXXICHHEM
FEOMETPUUECKUX BEJIUYUH

IIpoBepsiemble NpeaMeTHbIE Pe3yJbTAThI 0CBOEHHUS OCHOBHOM
o0pa3oBaTe/IbHOI NPOrpPaMMBbI CpeHero 0o1ero odopa3oBaHust

I'eomerpus

OnepupoBaTh MOHATUSAMU: IMWIMHIPUYECKAs MOBEPXHOCTb, 00pa3yrolne
HHJ’II/IHHPI/I‘-IGCKOIZ MOBEPXHOCTHU, HUIHUHAP, KOHHUYECCKasA IMOBEPXHOCTbH,
oOpa3yromue  KOHHYECKOM  IOBEPXHOCTH, KOHYC, cdepuyeckas
[MOBEPXHOCTh

Pacrnio3naBath Tena BpaeHus (IHMIIMHADP, KOHYC, cdepa U mmap)
OOBSICHATH CIIOCOOBI MOJTyYEHUS TeJl BpallleHus

KnaccudumupoBars B3auMHOE pacmoioKeHHE cPephl U TIOCKOCTH



6.5

6.6

6.7

6.8

6.9

6.10

6.11

6.12

6.13

6.14

6.15

6.16

6.17

6.18

6.19

6.20

OnepupoBaTh NOHATHUSIMHU: LIAPOBOM CETMEHT, OCHOBAHHE CETMEHTA,
BBICOTA CETMEHTa, IIapOBOW CJOW, OCHOBAaHWE IIAPOBOIO CJIOS, BHICOTA
[IapOBOTO CJI0S, IIAPOBOM CEKTOP

Boruucnsate 00BEMBI W TUIOIIAAM TOBEPXHOCTEH TeN  BpallleHHUs,
TEOMETPHYECKUX Tell C MPUMEHEHUEM POpMYIT

OnepupoBaTh MOHATHSAMH: MHOTOTPAHHHK, BIIMCAaHHBIM B chepy u
OINKMCAHHBIN 0KO0JIO chepsl, chepa, BIMcaHHAS B MHOTOI'PAHHUK HIIH TEJIO
BpalleHus

BBIYHCIATE COOTHOIIEHUS MEXTY TUIOIIISIMH IIOBEPXHOCTEH M 00BbEMaMHK
IMOAOOHBIX TEN

N300pakaTh n3y4yaemble (UTYpbl OT PYKH U C MPUMEHEHUEM IPOCTHIX
YEepTEKHBIX HHCTPYMEHTOB

BbImonHATE (BBIHOCHBIE) IUIOCKHME YEPTEXKU U3 PHUCYHKOB MPOCTHIX
00BEMHBIX (DUTYp: BHI CBEpXy, COOKY, CHHM3Y; CTPOUTH CEUCHHS TeI
BpaleHus

W3Brekatb, WHTEPIPETHPOBATH M MPEoOpPa3oBbIBATH HHGPOPMAIUIO O
MPOCTPAHCTBEHHBIX T'€OMETPUUYECKUX (QUTypax, MPEeACTaBICHHYIO Ha
YepTekax U pUCyHKax

[TpumMeHsATh TeOMeTpUYecKre (aKThl JJIS PEIICHUS CTEPEOMETPHUYECKUX
3aJa4, IPEANOJIAralolluX HECKOJIBKO IIAroB DPELIEHUs, €CIU YCIOBUSA
IPUMEHEHUs 3aJJaHbl B IBHOH (opme

OnepupoBaTh MOHATUEM: BEKTOP B IPOCTPAHCTBE

BBINONMHATE JIEHCTBUSL CIOKEHUS BEKTOPOB, BBHIYMTAHUS BEKTOPOB H
YMHOXEHHUSI BEKTOpa Ha YHUCIO, OOBSACHATh, KAKUMH CBOWCTBAMH OHH
o0ramaroT

HpI/IMeHHTL IMMPpaBUJIO MTapaJlICJICITUIICAA ITPHU CIIOKECHUN BEKTOPOB

OnepupoBaTh NOHSTHUSMU: JAEKAPTOBBI KOOPAWHATHI B TPOCTPAHCTBE,
BEKTOp, MOJYJIb BEKTOPa, PABEHCTBO BEKTOPOB, KOOPAHMHATHI BEKTOPA,
YroJ  MEXIYy BEKTOpaMH, CKaJLIPHOE IIPOU3BEICHUE BEKTOPOB,
KOJUIMHEAPHBIE U KOMILJIAHAPHBIE BEKTOPHI

HaXO,I[I/ITL CYMMY BCKTOPOB U IPOHU3BCACHUC BCKTOPAa HA YHCIIO, YIoJ
MCXKAY BCKTOpaMH, CKaJIAPHOC IMPOU3BCACHUC, paCKIIaJAblBaTb BEKTOP IIO
JABYM HEKOJUIMHEAPHBIM BEKTOpaM

33.IIaBaTB IIJIOCKOCTh YPABHCHUEM B HeKapTOBOﬁ CUCTCMEC KOOPpANHAT
PemraTs HpOCTeI\/’IIHI/Ie TCOMETPHUICCKUEC 3a1a4r HA IPUMEHCHUC BEKTOPHO-
KOOpJAWHATHOTO METOAa

Pemarn 3aJa4u Ha O0Ka3aTCJIbCTBO MATCMATHUYCCKUX OTHONICHUN U
HAaXOXICHUC T'COMCTPHUICCKUX BCIWYHUH I10 o6pa3uaM WK aJirOpuT™MaM,
IMPpUMCEHAA HU3BCCTHBIC METOABbI npu pEeIICHUU CTaHAAPTHBIX
MaTEMaTHYCCKUX 3a1a4



6.21

6.22

6.23

IIpuMeHATs mpocTeWIIMe IPOrpaMMHBIE CPEACTBA U BIIEKTPOHHO-
KOMMYHHKAI[MOHHBIE CUCTEMBI ITPY PEILIEHUN CTEPEOMETPUUECKHX 3aa4

IIpuBOoAUTE MpUMEPHI MATEMATUYECKUX 3aKOHOMEPHOCTEH B IIPUPOLIE U
JKU3HH, PACIIO3HABATh IIPOSIBIICHUE 3aKOHOB T'€OMETPUU B UCKYCCTBE

[TpuMeHsTh MOTy4YeHHbIC 3HaHUS HA MIPAKTHKE: aHAIU3UPOBATh PealibHbIC
CUTYallU ¥ IPUMEHATH U3yYEHHbIE MOHATHUS B IIPOLIECCE MOUCKA PEIICHUS
MaTeMaTu4ecku  cHOpMyIUPOBAaHHOW  MPOOJIEMBbI,  MOJIEIUPOBATH
peabHbIE CUTYyallMd HA SI3BIKE T€OMETPHUH, UCCIIEIOBATH MOCTPOCHHBIE
MO/ICJIU C UCIIOJIb30BAHUEM I'€OMETPUUECKUX TOHITHI U TEOpeM, anmnapara
anreOphl, pemaTh MPAKTUYECKHE 3aadd, CBS3aHHBIE C HAXOXKICHHEM
F€OMETPUUYECKUX BEJIMYUH



IMPOBEPAEMBIE 3JIEMEHTBI COAEP KAHUSA

10 KJIACC

Koxa
7

7.1

1.2

7.3

7.4

7.5

7.6

HpOBepﬂeMbIﬁ JIEMEHT COACPKAHUSA

['eometrpus

OcHOBHbIE TMOHATUS CTepeoMeTpuu. Touka, NpsiMasi, IJIOCKOCTh, IPOCTPAHCTBO.
[TonsTHE 00 aKCMOMATUUYECKOM ITIOCTPOEHUM CTEPEOMETPUN: AKCUOMBI CTEPEOMETPUH
U CJIIECTBUS U3 HUX

B3aumHoe pacnosnoxkeHue OpsMBIX B IIPOCTPAHCTBE:  IE€pECEKarolIuecs,
napajulelibHble M CKpeuuBarouiyecs: mnpsmble. [lapamnenbHOCTh OpSIMBIX U
IUIOCKOCTEHl B IPOCTPAHCTBE: MapajyiesibHble IMpsIMblE B  NPOCTPAHCTBE,
NapajuleIbHOCTh TPEX NPSIMBIX, MapaJUIEIbHOCTh MPSMOM U IUIOCKOCTH. YTIIBIC
COHANpPABJICHHBIMU CTOPOHAaMH, YIrOJ MEXIy MpsAMBIMH B IPOCTPAHCTBE.
[TapamienbHOCTh MJIOCKOCTEN: NapajljieibHble MIOCKOCTH, CBOMCTBA MapajulesIbHbIX
wiockocteil. [Ipocreiinme nmpocTpaHCcTBeHHBIE (UTYPBl Ha IMJIOCKOCTH: TETpad.p,
KyO, mapaJuiesenumne, IoCTPOSHUEe CeUeHU

HepHGHI[I/IKYJIﬂpHOCTI) HpﬂMOﬁ U IUIOCKOCTH: IMCPICHIAUKYISAPHBIC IPSAMBIC B
MIPOCTPAHCTBE, MPsIMbIE TTapaJuIeIbHbIC U NEPIECHANKYISIPHBIE K JIOCKOCTH, MPU3HAK
MEPIEeHIUKYIIPHOCTH MPSIMON U TUIOCKOCTH, TeOpeMa O MPSIMOM MepHeHIUKYISIPHOMI
MJIOCKOCTH. YTJIBI B IPOCTPAHCTBE: YIOJl MEXY MPAMOMN U MIIOCKOCTBIO, IBYTPAHHBII
yroJ1, IMHEWHBINA YroJl ABYTpaHHOro yria. [leprieHIuKymsip 1 HaKJIOHHBIE: paCCTOSIHUE
OT TOYKH JI0 IJTIOCKOCTH, PACCTOSTHUE OT MPSMOM JI0 TNIOCKOCTH, MPOEKIUs (PUTYpPHI HA
IIJIOCKOCTB. [IepreHIMKyIApHOCTH IIJIOCKOCTEN: MPU3HAK NEPIEHANKYIAPHOCTH IBYX
mrockocreil. Teopema o TpEX MepreHIuKyIIsipax

IloHsATHE MHOrOrpaHHHMKAa, OCHOBHBIE JJIEMEHTHI MHOIOIDAHHMKA, BBIMYKIBIE U
HEBBIMYKJIbIE MHOTOIDAaHHUKH, Pa3BEPTKa MHororpaHHuka. IIpusma: n-yronpHas
MpU3Ma, TpaHU M OCHOBAHUS NPU3MBI, IpsiMas M HAKJIOHHAs MPU3MBI, OOKOBasl U
IIOJIHAs TOBEPXHOCTh Npu3Mel. [lapamnenenunen, npsaMOyroiabHbIN NapajuIeIenunes]
u ero corcrta. Ilupamuaa: N-yronbHas nupaMuia, rpaHd U OCHOBAHHWE NTUPAMUIBI,
OOKOBas M IOJIHA MOBEPXHOCTh NMUPAMUbI, MPaBUIIbHAA U yCeu€HHas MUpaMuia.
OnemMeHThl NpuU3Mbl W nUpaMuibl. [IpaBWiIbHBIE MHOTOTPAHHHUKH: IIOHSATHE
IIPaBWJIBHOTO MHOIOTpaHHMKA, INpaBUibHAs NpuU3Ma M IpaBUiIbHAas NHpaMuUia,
NpaBUJIbHAS TPEYTrOJIbHAs MUpaMua U IpaBWIbHBIA TeTpasap, Kyo. [Ipencrasnenue
O IPAaBWIBHBIX MHOTOTPAaHHMKAX: OKTa’Jp, AOAEKa’aAp M uKocadapyrue CeueHus
MPU3MBI U TUPAMU/IBI

CI/IMMCTpI/ISI B IMIPOCTPAHCTBC: CUMMETPUSA OTHOCUTCIIbHO TOYKH, HpﬂMOﬁ, IIJIOCKOCTH.
ONEMEHTBI CUMMCTpPUU B nupaMmujaax, napaejicnmIic1ax, IIpaBUJIbHBIX
MHOT'OrpaHHUKax

Brruucnenune »1eMEHTOB MHOTOTPAaHHUKOB: p&Opa, nuaroHanu, yriel. [Liomanb
OOKOBOW TIOBEPXHOCTH M TIOJIHOW TIOBEPXHOCTH TMPSMOW TPU3MBI, TUIOMIAIb



1.7

OCHOBaHHUH, TeopeMa 0 OOKOBOI MOBEPXHOCTU MpsIMOM npu3Mbl. [1nomans 60koBoi
IIOBEPXHOCTH U IIOBEPXHOCTH MpPaBWJIBHOM NHMpaMUAbl, TEOpPEMa O ILIOLAAH
yceuéHHol nupamusl. [Tonstue 06 06béMe. O0bEM MHUpaMUIbl, TPU3MBI

[Tomo6HbIe Tena B ipocTpancTBe. COOTHOIICHUS MEXKY TUIOIIAASIMU TOBEPXHOCTEH,
00bEMaMU MTOI00HBIX TEN

11 KIIACC

Kon
6

6.1

6.2

6.3

6.4

6.5

6.6

6.7

6.8

6.9

6.10

IIpoBepsieMblii 3JIeMEHT CO/ieP:KAHUSA
I'eomerpus

Hunuaapudeckas MOBEPXHOCTb, 00pa3yoIIre IINHIPUYECKON MOBEPXHOCTH, OCh
UWIMHIPUYECKON moBepXHOCTU. Llunuuap: ocHOBaHMS U OOKOBasl MOBEPXHOCTH,
00pa3yromias ¥ OCh, IJIOMIA > OOKOBOM M MOITHON TTOBEPXHOCTH

Konunyeckass moBepxHOCTh, 0Opa3ymoolline KOHUYECKOW TMOBEPXHOCTH, OCh U
BEpIIIMHA KOHUYECKOM moBepxHOCTU. KoHyC: OCHOBaHME U BepinHa, 00pa3yromas
1 OCb, TUIOMIAIb OOKOBOMW U MOJTHOW MMOBEPXHOCTU. Y CEYEHHBIN KOHYC: 00pa3yolne
Y BBICOTA, OCHOBAHUS U OOKOBAsi TOBEPXHOCTh

Cdepa u map: neHTp, paauyc, IMaMeTp, IIomaab moBepxuoctu chepol. Bzanmuoe
pacroyiockeHue cepbl U TIOCKOCTH, KacaTelbHas IUIOCKOCTh K cdepe, TUIoImaib
cepsl

N300pakeHue TeN BpalleHus Ha MIIOCKOCTH. Pa3BépTka nummHapa 1 KoHyca
KoMOuHamu Tenm BpalieHuss ¥ MHOTOTPAaHHUKOB. MHOTOTPaHHUK, OMUCaHHBIN
okono chepsl, chepa, BMcaHHAs B MHOTOTPAHHUK, WM TEJIO BpallleHus

[Tonsitue 06 00bEMe. OcHOBHBIE CBOMCTBa 00BEMOB Ten. Teopema 00 oOBEME
NpSMOYTOJIBHOTO Napaijenenunena M cieactBus u3 He€. OO0bEM LMIMHIpA,
KoHyca. O0BEM 1apa u miomaab chepsl

[TogoOubie Tema B mpoctpaHcTBe. COOTHOUIEHUS MEXAY  IUIOMIAASIMU
MOBEPXHOCTEN, 00bEMaMM MOAOOHBIX TET

Ceuenuss nMiaMHIpa (MapajuleIbHO M MEPIEHAMKYISIPHO OCH), CEUeHHs] KOHyca
(mapasuiebHOE OCHOBAHUIO M IIPOXOAAIIEE Yepe3 BEPIIMHY), CEUSHHs 11apa

BeKTOp Ha TINIOCKOCTH U B IPOCTPAHCTBC. CrnoxxeHHEe U BBIUMTAHHC BCKTOPOB.
YMHOXEHHUE BCKTOpPA HA YHUCJIO. Paznoxenue BCKTOpa 110 TpéM HCKOMIUJIaHApHBIM
BCKTOpaM. HpaBI/IHO napajijiejacnuicaa. Pemenne 3aga4, CBA3aHHBIX C
MPUMCHCHUCM ITpaBUJI JIENCTBUI C BCKTOpaMu

[IpsimoyronpHasg cucTeMa KOOpPAWMHAT B TpocTpaHcTBe. KoopauHaTel BEKTOpA.
[Ipocreitmne 3amauri B KOOpAMHATAaX. YTol MexAy Bekropamu. CkanspHoe
MPOU3BECHUE BEKTOPOB. BBIUMCIEHHE YIIIOB MEXAY MPSAMBIMU U IUIOCKOCTSIMH.
KoopanHaTHO-BEKTOPHBIN METOJT ITPHU PELLICHUN T€OMETPUUYECKUX 3a/1a4



IPOBEPSIEMBIE HA EI'D 11O MATEMATHUKE TPEBOBAHUS K
PE3YJbTATAM OCBOEHHUSI OCHOBHOM OBPA30OBATEJBHOM
ITPOTPAMMBI CPEJHET'O OBIIIET'O OBPA3SOBAHUSI

Kon
NpoBePsSIeMOro
TpeOoOBaHUS

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

Bnanenue MeronamMu J0Ka3aTeNbCTB, AITOPUTMaMHU pELIEHUS 3ajady;
yMeHue (GopMyIMpoBaTh U ONEPUPOBATh IMOHATUAMU: ONpPEAEICHHUE,
aKCUOMa, TeopeMa, CIIEACTBUE, CBOICTBO, NpPHU3HAK, JOKA3aTelIbCTBO,
paBHOCHIIbHBIE (POPMYIUPOBKH; IPUMEHATh UX; YMEHUE (POpPMYIUpOBaATH
0o0paTHOE M IPOTUBOMNOJIOKHOE YTBEP)KIACHHUE, MPUBOAUTH MPUMEPHI U
KOHTPIPUMEPHI, HCHOJIb30BATH METOJA MAaTEeMaTUYECKONH HWHIYKIHHU;
IIPOBOAMTH JIOKA3aTEJIbHbIE PpACCYKIACHUS MpU PpEUIeHUM 3ajad,
OLICHUBATh  JIOTMYECKYK IPAaBUIBHOCTb  PACCYXKIEHHH; yMEHHE
ONEpUPOBATH MOHATHSIMH: MHOKECTBO, IMOIMHOXECTBO, ONEpPAllMU Haj
MHOXECTBaMH; yMEHHUE HCIOJIb30BaTh TEOPETUKO-MHOKECTBEHHBIH
anmnapar JJis ONMCaHUs PealbHbIX MPOLECCOB U SBJICHUI U NPU pEeLICHUH
3ajjay, B TOM 4YHCIIEé M3 JpPYruxX Yy4eOHBIX MPEeIMETOB; YyMEHHE
ONepupoOBaTh NOHATUIMU: Ipad, CBA3HBIN Tpad, 1epeBo, UK, rpad Ha
IUIOCKOCTH; yMEHHE 3aJaBaTh M OINHUCHIBATh Tpadbl pasIUYHBIMU

crocob6aMu; UCIOJIb30BaTh Ipadbl MpU PELICHUH 3a1a4

YMeHue onepupoBaTh MOHATUSAMH: HAaTypallbHOE YHCIO, LIEJI0€ YHCIIO,
CTENEHb C LEIBIM I10Ka3aTeNIeM, KOPEHb HAaTYypaJIbHOM CTENEHH, CTEIIEHb
C palMOHANbHBIM  [IOKa3aTeleM, CTeNeHb C  JeHCTBUTEIbHBIM
nokasareiaeM, JorapuMm 4yuciaa, CHHYC, KOCHHYC U  TaHIEHC
IIPOM3BOJIBHOIO YHUCIA, OCTATOK IO MOJIYJ0, PalMOHAJIbHOE YHCIIO,
UppAllMOHATIBHOE  YHUCIIO,  MHOXECTBA  HATypalbHbIX,  LEJbIX,
pallMOHAIbHBIX, JEHCTBUTENBHBIX YHCEI; YMEHHUE MHCIIOJIb30BaTh
MPU3HAKU JEIUMOCTH, HAUMEHBIIUN OOUIMI NeIuTeNh U HauMeHbIIIee
oOriee kpaTHOe, anroput™M EBKIIMIa MpH perieHuy 3ajad; 3HAaKOMCTBO €
pPa3IMYHBIMM  TO3ULIMOHHBIMH  CHUCTEMAaMH  CYHCIIEHUS; YMEHHE
BBINOJIHATh BBIYMCIICHHE 3HAYEHUH U MpeoOpa3oBaHMs BBIPAKEHUU CO
CTeNeHs MU U JorapudmMamu, npeoOpa3zoBaHHs IPOOHO-pAlMOHATBHBIX

BLIpa)KeHHﬁ; YMCHHC OIICPHUPOBATH MNMOHATUAMH: TOCICAOBATCIIBHOCTD,



apudMeTHIecKasi Iporpeccusi, reoMeTpuUIecKas Iporpeccusi, 06CKOHEUHO
yObIBaromiasi  reoMeTpuYecKas  IpOTpeccusi; yMEHUE  3aJ]1aBaTh
MOCJIEIOBATEILHOCTH, B TOM YHCJIE C TTIOMOIIBIO PEeKYPPEHTHBIX (hopMyIT;
YMEHHUE OIEepUPOBATh MOHATUSMU: KOMIUIEKCHOE YHCIIO, COMPSIKEHHBIE
KOMILIEKCHBIC YHCIIa, MOYJIb M apI'YyMEHT KOMILIEKCHOTO YHucia, hopma
3aMUCH KOMIUJIEKCHBIX Yucel (TeoMeTpudecKkas, TPUTOHOMETpUYecKas U
anreOpanveckas); yMeTh IPOHM3BOIAUTH apHU(PMETHUYECKUE IEHCTBHS C
KOMIUIEKCHBIMM ~ YUCJaMH; TPHUBOJUTH MPUMEPHl  HCIOJIH30BAHUA
KOMIUIEKCHBIX YMCEJ; ONEPUPOBATh MOHATUSIMHU: MaTpuua 2x2 u 3x3,

ONpeCaAC/IMTECIIb MATPHILIbI, I‘GOMeTpI/I‘IeCKI/If/'I CMBICJI OTIPCACIINTECIIA

YMmenune OIICpHUPOBATH INOHATUAMHU: pPAOVOHAIIBHBIC, WPpalMOHAJILHBIC,
IIOKa3aTCJIbHBIC, CTCIICHHBIC, J'IOl"apI/I(bMI/I‘leCKI/Ie, TPUTOHOMCETPHUYCCKHUEC
YpaBHCHHUA W HCEPABCHCTBA, HX CUCTEMBI; YMCHHC OIICPHUPOBATH
IHOHATHUAMU. TOXIACCTBO, TOXIACCTBCHHOC Hp606p8.30BaHI/Ie, YpaBHCHUC,
HCPAaBCHCTBO, CHCTCMa ypaBHeHI/Iﬁ U HCPABCHCTB, PAaBHOCUJIIBHOCTbH
ypaBHeHPIﬁ, HEpaBCHCTB W CUCTECM, YMCHHC PpCUIATb YpPABHCHU,
HCPAaBCHCTBA M CHUCTCMbI C IIOMOMIBIO PAa3JIMYHBIX HpI/IéMOB; pemaTtb
YpaBHCHU, HEPABCHCTBA W CHCTCMbBI C IIApaMCTPOM; IIPHUMCHATH
YpaBHCHUA, HEPABCHCTBA, UX CHUCTCMbI IJId PCIICHUSA MATEMATUUYCCKHX

3aa4 "1 3a/1a4 U3 pas3JIMIHbIX oOnacreit HAayKHU U peaanoﬁ KHU3HU

VYMeHue onepupoBaTh MOHATUAMH: (QYHKUUSA, UYETHOCTb (PYHKLUH,
NEePUOANYHOCTh (PYHKIIMH, OTPAHUYEHHOCTh (YHKIUH, MOHOTOHHOCTb
byHKLIMH, SKCTpeMyM (DyHKIMM, HauOoJbIllee M HaUMEHbIIee 3HaYeHUs
(GyHKIIMM Ha IPOMEXYTKE, HepepbIBHAs (PYHKIINS, aCUMITOTHI Tpaduka
¢byHKLUY, TIepBas U BTOpas NPOM3BOIHAs (PYHKIMH, T€OMETPUUECKUI 1
¢u3nyecKkuil CMBICT TPOU3BOAHON, IepBOOOpa3Hasi, ONpeAeIEHHBIN
MHTETpajl; YMEHUE HAaXOAWTh ACHUMOTOTHI Tpaduka (YyHKIMU; yMEHHE
BBIUMCIATh TMPOU3BOAHBIE CYMMBI, IPOU3BENEHHUS, YaCTHOTO H
KOMITO3UIIUHN (DYHKIMH, HAXOIUTh ypaBHEHHE KacaTelbHOW K rpaduky
(GyHKIIMM; YMEHUE HaXOAWUTh MPOU3BOJIHBIE AJIEMEHTApHBIX (DYHKLIH;
YMEHHUE HCIIOJIb30BaTh IPOU3BOJHYIO JJs HCCIENOBaHUS (YHKLHH,
HaXOJUTh HaWOOJbIINE W HAaUMEHBIINE 3HAYeHUs (QYHKIMI; CTPOUTH
rpaduKd MHOTOWIEHOB C HCIOJb30BAHUEM amiapara MaTeMaTH4YeCKOro
aHaM3a; MPUMEHSTh NPOU3BOJAHYIO MJI HAXOXKICHHUS HaWIydIlero
pellieHus] B NPUKIAJHBIX, B TOM YHCIE COLUAIbHO-DKOHOMUYECKUX H

(bU3HYeCKUX 3aa4ax; HaXOJUTh TIOMAIH U 00bEMBI (PUTYP C TIOMOIIBIO



HHTErpaia; MpuBOAUTb INPUMEPbl MATEMATHYCCKOI'0O MOACIIMPOBAHUA C

OMOIIIbI0 T PEepeHIINATBHBIX YPaBHEHUN

YMeHue omnepupoBaTh NOHATHSAMH: rpaduk (yHKIMH, oOpaTHas
GYHKIMS, KOMOO3UIMS (GYHKIUH, JUHEHHas (YHKIUS, KBaJpaTHYHAs
byHKLuS, paroHaibHast byHKLu, CTENeHHast byHKIu,
TPUTOHOMETpHUYECKHEe  (YHKIMH, OOpaTHbIE TPUTOHOMETPHYECKUE
¢GyHKUIMM, TOKaszaTenbHas H Jorapupmuueckas (yHKIUH; YMEHUE
CTpOUTHh TpaduKy HM3Yy4eHHBIX (DYHKIMH, BBINOIHATH MPE0oOpa30OBaHUS
rpaduKoB GYHKUUH, UCTIOIB30BATh IPaUKH IS U3yYCHUS MTPOIIECCOB U
3aBUCHMOCTEH, NIPU PEUICHUH 33/1a4 U3 JPYTUX YYEOHBIX IPEIMETOB M
3a71a4 U3 peaIbHOM JKM3HU; BBIPAXKaTh (POPMylIaMU 3aBUCUMOCTH MEXIY
BEJINYMHAMU; HCIIOJIb30BaTh CBOMCTBA U rpaduKu QyHKIMH IS pelIeHUs
YpaBHEHHIA, HEPaBEHCTB M 3aJa4y C IapaMeTpaMu; H300paxarb Ha
KOOPJMHATHO INIOCKOCTH MHOXECTBA PEIICHUH YpaBHEHHI, HEPAaBEHCTB

U UX CUCTEM

YMeHue pemiath TEKCTOBBIE 3aJaud pPa3HbIX TUIIOB (B TOM 4YHCIE Ha
HPOLIEHTHI, A0JIM M YacTH, Ha JIBUXKEHUE, padoTy, CTOUMOCTh TOBApPOB U
YCIIyT, HAJIOTH, 3aJ1a4d U3 00JIACTH YIPaBIICHUS JIUYHBIMH M CEMEHHBIMU
(¢uHaHCAMM); COCTABIATh BBIPAXKEHUS, YPAaBHEHMs, HEPaBEHCTBA U MX
CHUCTEMBI IO YCIOBHMIO 3aJa4d, MCCIEAOBATh IIOJYyYEHHOE DPELICHUE H
OLIEHUBATh MPaBIONONO00HOCTh pE3yJIbTaTOB; YMEHHE MOJAEIMPOBATH
peaNbHbIE CUTyallud Ha S3BIKE MAaTEMAaTHKH; COCTAaBJIATH BBIPAXKCHMS,
YpaBHEHUs, HEPABEHCTBA W MX CHUCTEMbl II0 YCJIOBHUIO 33JayH,
HCCIIE0BATh IIOCTPOCHHBIE MOJEIHA C MCIONb30BAaHUEM aIllapara

anreOpbl, UHTEPIPETUPOBATh MOJyYSHHBIH pe3yabTar

YMeHne onepupoBaTh MOHITHAMU: CpelHee apumMeTHiecKkoe, MearuaHa,
HauOoJIbIlIee ¥ HAUMEHbBIIIEe 3HAYCHHUS, pa3Max, TUCTIEPCHUs, CTAaHapPTHOE
OTKJIOHCHHE YHCIIOBOTO Habopa; yMEHHE M3BJIEKAaTh, HHTEPIIPETUPOBATH
uH(pOpMAaIIHIO, TPEJCTABICHHYIO B TAOMUIaX, HA JUarpaMmax, rpagukax,
OTpakarollyt0 CBOMCTBA pEAIbHBIX MPOLIECCOB U SIBJICHUI; TPEJCTABIIATh
uH(pOpMAILIMI0O C TIOMOIIBIO Ta0NHMIl ¥ JAWarpaMM; HCCIIEIOBATh
CTATUCTUYECKUE JIaHHBIC, B TOM YHCJIE C NMPUMEHEHHEM TpaduuecKux
METOJIOB U JIEKTPOHHBIX CPEJCTB; TpaUIECKH UCCIEIOBATh COBMECTHBIE
HaONIOZICHUSI C TIOMOINBIO JHMarpaMM pacCeMBaHUs H JIWHEHHOMN

perpeccuun
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YMeHue omnepupoBaTh MOHSATHSMH: CIYYaWHBIM OMNBIT W CIydailHOE
COOBITHE, BEPOSITHOCTh CIIYYaHOTO COOBITHS; YMCHHE BBIYUCIIATH
BEPOSITHOCTh C HCIIOJIb30BAaHHEM TpapUUECKUX METOJOB; MPUMEHSTH
(GOpMyIbI CIIOKEHUST U YMHOXKEHHUSI BEPOSTHOCTEH, (OPMYIy IOITHON
BeposATHOCTH, popMyiry bepHymn, komOuHAaTOpHBIC (DAKTHI ¥ OPMYIIBI;
OIICHUBATh BEPOSTHOCTH PEAbHBIX COOBITHH; YMEHHUE OINEPHUPOBATH
NOHATUSIMH: CIy4aiiHasi BeJIMYMHA, pPAaclpelesiecHHe BEpPOSITHOCTEH,
MaTEeMAaTHYECKOE OXHUJIAHWEe, JHUCIEPCHs M CTaHAApTHOE OTKIIOHCHHE
CIIy4allHOW BEJNWYHMHBI, (YHKIHH paclpelesieHuss ¢ IIOTHOCTH
PaBHOMEpPHOTO, TIOKA3aTEJLHOTO W HOPMAJIBHOTO pacIpe/esieHuil;
YMEHHE HCIIOJb30BaTh CBOWCTBA M3YYCHHBIX pACIPEICICHUN JUIs
pelIleHusT 3a7ad; 3HAKOMCTBO C TIOHATHUSMHU: 3aKOH OOJIBIIUX YHCET,
METO/bI BBIOOPOYHBIX HCCIICJIOBAHUIN; yYMEHHE TNPUBOJIUTH IPUMEPHI
MIPOSIBIICHUST 3aKOHA OOJBINNX YHCEN B MPHUPOJIHBIX M OONICCTBEHHBIX
SIBJICHHSIX; YMEHHUE ONEPUPOBATh TOHATHIMH: COUCTAHUE, TICPECTAHOBKA,
YHCII0O COYCTAHMA, YUCIIO TEPEeCTaHOBOK; OWHOM HpIOTOHA; yMmeHHE
NPUMEHATh KOMOMHATOPHBIC (DaKThI U PACCYKIACHHUS ISl PEIICHUS 3a]1a4;
OIICHUBATh  BEPOSTHOCTH  PEANBHBIX  COOBITHIA, COCTaBIISITh

BCPOATHOCTHYIO MOJCJIb U UHTCPIIPETUPOBATDH l'IOJ'IyLIeHHHﬁ pe3yibTart

YMeHue onepupoBaTh IOHATUSAMHU: TOYKa, IpsAMas, IUIOCKOCTD,
IPOCTPAaHCTBO, OTPE30K, JIyd, BEIMYMHA YyIJa, IUIOCKHHM yrodi,
JBYTPaHHBIA YroJl, TPEXIPaHHBIA YroJ, CKpEIIMBAIOLIMECs TpsSMBIE,
NapajuIeIbHOCTh U MEPHEHAUKYISPHOCTh MPSAMBIX M IJIOCKOCTEH, yroi
MEXY NPSAMBIMH, Yrojl MEXKIY HPSIMOM M IJIOCKOCTBIO, YrOJ MEXAY
IUIOCKOCTSIMHU, PACCTOSIHUE OT TOYKU JIO0 MJIOCKOCTH, PACCTOSIHUE MEXITY
IPSIMBIMU, PACCTOSIHUE MEXKIY IUIOCKOCTSIMH; YMEHHE UCIIOJIb30BATh IIPU
pellleHnn 3a7ady M3yuyeHHble (DaKThl U TEOPEMbl IUIAHUMETPHUH; YMEHHE
OLIGHUBATh pa3Mepbl OOBEKTOB OKPYKAIOLIETO MHpPa; CTPOUTH
MaTeMaTHYeCKUe MOJENIM C TOMOIIbI0 T'€OMETPUUYECKHUX MOHITHH H

BCJIMYHMH, PCIIATh CBA3AHHBIC C HUMU MPAKTUYCCKUC 3a1a9YN

YMeHue onepupoBaTh MOHSATUSMU: TUIOMATL (GUTYpPHI, 00BEM QUTYPHI,
MHOTI'OIrpaHHUK, HpaBHJ’IBHBIﬁ MHOI'OrpaHHUK, CEYCHHUEC MHOI'OI'paHHHKA,
KyO, Mmapannenenurne], Mpu3Ma, NUpaMmuia, (Gurypa M MOBEPXHOCTH
BpalieHus, MWIMHIP, KOHYyC, map, chepa, miomanb cepsl, IUIONab
MOBEPXHOCTH MHPAMUBI, MPU3MBI, KOHYyca, IMIIMHApA, O00BEM Kyoa,

MPSIMOYTOJIBHOTO Tapajliesenunena, MUpaMuabl, MPU3Mbl, HUIMHIPA,
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12

13

KOHYCa, IIapa, pa3BEPTKa MOBEPXHOCTH, CEYEHUsI KOHyCa M LIWJIMHJIpA,
NapajuleJibHble OCH WM OCHOBAHMIO, CEYEHHE IIapa, IUIOCKOCTb,
Kacaromasicss cepsl, IIIMHApPA, KOHYCa; YMEHHE CTPOUTh CEUYCHHE
MHOT'OTpaHHHKA, N300pa’kaTh MHOTOTPAHHUKHU, (PUTYPHI M TIOBEPXHOCTH
BpalIEHUs, UX CEYEHUs, B TOM YHCJIE C IOMOIIBIO 3JIEKTPOHHBIX CPEJICTB;
YMEHHUE NMPUMEHSATh CBOMCTBAa T€OMETPUUYECKUX (PUTYP, CAMOCTOSATEIBHO
dbopMyIUpoBaTh ONpeAeNeHUsI U3y4aeMbIX (PUTYp, BBIABUTATH TUIIOTE3bI
0 CBOMCTBax M MPHU3HAKaX F€OMETPUUECKUX (PHUTYp, 0OOCHOBBIBATH WIIH
OmnpoBepraTh UX; YMEHUE MPOBOAMUTH Kiaccupukanuio ¢Guryp mo
pa3IMYHBIM TPHU3HAKAM, BBIIOJIHATH HEOOXOIAMMBIC IOMOJHHUTEIbHEIC

IMOCTPOCHUA

YMeHHe omnepupoBaTh IOHSATHSMHU: JBIJKEHHE B TPOCTPAHCTBE,
NapauIeIbHBIA TIEPEHOC, CHMMETPHS Ha IUIOCKOCTH M B MPOCTPAHCTBE,
MOBOPOT, TMpeoOpazoBaHUE MOAOOMS, MOAO0OHBIE (UTYpBI, yMEHHE
pacro3HaBaTh paBHBIC W MOAOOHBIC (UTYPHI, B TOM YHUCIIC B TPHUPOJIE,
UCKYCCTBE, apXHUTEKTypE; HUCIOIb30BATh I'€OMETPUYCCKUE OTHOILICHHUS
MIPH PEIICHHH 33/1a4; HAaXOJUTh TEOMETPUICCKUE BETHUNHBI (JTHHA, YTOJI,
IOIab, 00BEM) IPU PEIICHUH 3a/1a4 U3 IPYTUX Y4EeOHBIX IPEIMETOB H
U3 pealbHOW JXKWU3HW; YMEHUE BBIYUCIATH T'€OMETPHUECKHAE BEITHUUHBI
(nmuHA, yTON, MJOWAAb, O00BEM, MJIOMIAAb MOBEPXHOCTH), WCHOIB3YS
W3YYCHHBIE (POPMYJIBI U METOJBI, B TOM YHCJIC: IUIONIAh MOBEPXHOCTH
MUpPaMUIbI, TPU3MBI, KOHYCa, HWIMHIPA, TUIOmaas cepsl; 00béM Kyoa,
MPSIMOYTOJIBHOTO  TApAJIICIICNUITea, MUPAMUIBI, TPU3MBI, THIHHIPA,

KOHYCa, m1apa; YMCHHUC HAXOAUTb OTHOLICHUC 00BEMOB HOI[O6HBIX (1)I/Il"yp

YMeHHe onepupoBaTh NOHATUAMU: NPAMOYTOJIbHAs CUCTEMA KOOPAUHAT,
BEKTOp, KOOPJIMHATHI TOYKH, KOOPAMHATBI BEKTOpPA, CyMMa BEKTOPOB,
NPOM3BEACHUE BEKTOpAa Ha YHWCIO, PA3JIoKEHHE BEKTopa Mo 0aswucy,
CKAJIIPHOE TNPOU3BEACHUE, BEKTOPHOE IPOU3BEIECHHUE, YIOJ MEXKIY
BEKTOPAaMH; YMEHHUE UCIIOIb30BATh BEKTOPHBIA U KOOPIAUHATHBIA METOJ
JUISL pelIeHHs] TeOMETPUYECKMX 3aJad M 3aJad JAPYTUx y4eOHbIX
IIPEAMETOB

YMenue BbpIOMpaTh MNOAXOASIIMN METON JJIs pelIeHus 3aJaud;
[IOHUMAaHUE 3HAYUMOCTM MAaTEMaTUKM B M3Y4CHUM IPUPOIAHBIX U
OOLIECTBEHHBIX MPOILIECCOB M  SBJICHUN; yMEHHME pAaclo3HaBaTh

MMPOSABJICHUC 3dKOHOB MAaTCMATUKHU B HCKYCCTBC, YMCHHC INPUBOAUTH



NpUMEpPbl MAaTEMATHYECKUX OTKPBITUA POCCHUHUCKOM W  MHUPOBOH

MaTEeMaTU4YeCKON HayKu



INIEPEYEHD 2JIEMEHTOB COAEP KAHUS, IIPOBEPAEMbBIX HA EI'D

11O MATEMATHKE

Kon IIpoBepsieMblii d1eMeHT CO/IEPKAHMS
1 Yucna u BBIYHCIICHUS

1.1 HarypainbHbie u nenbie yncna. [Ipu3Haku 1eIMMOCTH 1ETIBIX YUCel

12 Panmonanbhpie uncna. OOBIKHOBEHHBIE M JIECATUYHBIC JPOOH, TPOLCHTHI,
' OECKOHEYHBIC MIEPUOTUICCKUE APOOH

13 Apudmernueckuii KOpeHb HaTypallbHOW cTeneHu. J[eficTBus ¢ apuMeTHIECKUMHU
' KOPHSIMH HAaTypaJibHOM CTeIeHH

14 Crenenb ¢ 1enbiM mokazareieM. CTENeHb C pallMOHAJIBHBIM IOKa3aTeIeM.
' CBoiicTBa CTEIICHH

15 CuHyC, KOCHMHYC M TaHICHC 4YHCJIOBOTO apryMeHTa. ApPKCHHYC, apKKOCHHYC,
' apKTaHT'€HC YUCIIOBOTO apryMeHTa

1.6 Jlorapugm uncna. JlecaTnunsie 1 HaTypaabHbIE JOrapu(MBbI

JleficTBuTenbHbIe 4Mcia. Apu(METHYECKHE ONEpalud C JeHCTBUTEIbHBIMU
17 yucnamu. [IpuOnmkEHHBIE BBIYMCICHUS, NpPaBWIIA OKPYIVICHHS, NPHKHIKA U
OIIEHKA Pe3yJIbTaTa BbIYMUCICHHI

1.8 [TpeoOpazoBanue BeIpaKEHUN

1.9 KowmmnekcHeie yncna
2 VpaBHEHHS M HEPABEHCTBA

2.1 Llenbie U qPOOHO-pAIHOHAIBHBIE YPABHEHUS

2.2 WppatmonanbHble ypaBHEHUS

2.3 TpuronomeTpuueckre ypaBHEHHS

2.4 [Toka3zaTenbHble U JOrapuPMHUUECKUE YPAaBHEHUS

2.5 Llenbie 1 APOOHO-paLIMOHANIEHBIC HEPABSHCTBA

2.6 HppannoHaibHble HEpaBEHCTBA

2.7 [TokazarenbHbIe U TIOTapUPMUIECKUE HEPABSHCTBA

2.8 TpuronomeTpuyecKre HepaBeHCTBA

2.9 Cuctembl ¥ COBOKYITHOCTH YPaBHEHUI M HEPABEHCTB

210  VYpaBHeHWs, HEPABEHCTBA U CUCTEMBI C TApAMETPAMU

2.11 Marpuiia cucTeMbl JIMHEHHBIX ypaBHEHHN. ONpeaeuTeNIb MaTPHUIIbI
3 OyHKIMH U TpaduKH



3.1

3.2

3.3

3.4
3.5

3.6

3.7
3.8

4.1

4.2

4.3

5.1
5.2

6.1
6.2
6.3

7.1
7.2
7.3
7.4
7.5

Oynkius, crocodsl 3axanus GyHkuuu. ['padpuk ¢yHkuuu. BzaumHO oOparHbIe

¢ynkuuu. Yétneie U Heu€THBIe QyHKIMU. [lepuoauueckue GyHKIUHN

OO6nacte ompeneneHus: U MHOXKECTBO 3HaueHW ¢yHkumu. Hymu QyHKmm.
[IpomMexxyTku  3HAKOMOCTOSHCTBA. [IpOMEXYTKM MOHOTOHHOCTH  (DYHKLHMH.
Maxkcumymbl 1 MUHUMYMbI (QyHKIuH. HamOosbliee M HauMeHblIee 3Hau€HHE

(GYHKIIUN Ha IPOMEKYTKE

Crenennasi ¢yHKIMS C HaTypaJbHBIM M LI€TbIM MoKazareieMm. EE cBolicTBa u

rpaduk. CoiicTBa 1 rpaduK KOpHS N-Oi CTETICHH
Tpuronomerpuueckue GyHKINHU, UX CBOMCTBA U rpaduku
[Toka3zarenbHas u orapudmMudeckas QyHKINN, KX CBOHCTBA U TpaduKH

Toukm paspeiBa. AcumnrtoTsl rpadukoB ¢yHkuuid. CpoiicTBa (QyHKIUH,

HETIPEPBIBHBIX HA OTPE3KE

IlocnenoBaTeabHOCTH, CIOCOOBI 3aJaHKs IOCIEI0BATEILHOCTEH
Apudmerndeckas u reomeTprueckas nporpeccun. @opmyiia CI0KHBIX MPOIEHTOB
Haugana MaTeMaTH4eCKOro aHaJIn3a

[TpousBonnas ¢pynkiuu. [IpousBoiHbIE 371eMEHTAPHBIX (PYHKIIHIA

HpI/IMeHeHI/Ie HpOHSBOI[HOfI K HCCIICIJOBAHUIO (1)YHKLIHI71 Ha MOHOTOHHOCTb H
OKCTPEMYMBI. HaxoxnaeHue HanOOJIBIIEr0 U HAMMEHBIIIETO 3HAYCHHS q)YHKI_II/II/I Ha

OTpe3Ke

IlepBooGpasnas. MuTterpain
MHOX€eCTBa U JIOTUKA

MHoXecTBO, onepaiuu HajJ MHOKecTBaMH. [{narpammel Ditiepa — Benna
Jlornka

BeposiTHOCTB 1 cTaTuCTHKa
OnucarenpHasi CTaTUCTUKA
BepositHOCTB

KombunaTtopuka

I'eomerpus

@urypsl Ha IMIO0CKOCTH

[IpsiMble M TIOCKOCTH B IPOCTPAHCTBE
MHororpanHuku

Tena v MOBEpXHOCTH BpalleHUs

KoopanHats! 1 BEKTOpBI






