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INOACHUTEJIBHASA 3AIIMCKA

["'eoMeTpus sBIsIETCS OMHUM U3 0A30BBIX KYpPCOB Ha YPOBHE CPETHETO OOIIETO
oOpa3oBaHMsI, TaK KakK O0OECIeYMBACT BO3MOXHOCTb M3yYEHUs AMCLHUILINH
€CTECTBEHHO-HAYYHON HAINPaBICHHOCTH W MPEAMETOB T'yYMaHUTAPHOIO IMKJIA.
[TockonbKy J0rM4YECKOE MBILUIEHNE, POPMUPYEMOE IPU U3yUEHUHU 00YUArOIIUMHUCS
NOHATUUHBIX OCHOB T€OMETPHH, IPH J0KA3aTEIbCTBE TEOPEM U MOCTPOCHHUU
LEMOYKH JIOTHUYECKUX YTBEPKICHUN TP PELIEHUH T€OMETPUYECKHX 33]1a4, YMEHUE
BBIJIBUTaTh W OINPOBEPraTb T'MIIOTE3bl HEMOCPEICTBEHHO MCIOJB3YIOTCS IpU
pELIeHNH 3a]]a4 €CTECTBEHHO-HAYYHOTO LIMKJIA, B YaCTHOCTU (PU3UUYECKUX 33/a4.

[lens ocBoeHust mporpaMmMbl yueOHoro Kypea «I'eomeTpus» Ha yriyOn€HHOM
YPOBHE — pa3BUTUE UHAUBUAYAIBHBIX CIOCOOHOCTEN 00yUarOMUXCsl IPU U3yUEHUN
F€OMETPUH, KaK COCTaBISOIIEH MpeaMeTHoW obnactu «Maremaruka U
uH(pOpMaTUKa» yepe3 oOecreueHue BO3MOXKHOCTH IPUOOPETEHUS U UCIIOJIb30BaHUs
0osee rIyOOKMX r€OMETPUYECKUX 3HAHUN U IeUCTBUM, CIEU(PUUHBIX T€OMETPUH,
Y HEOOXOIUMBIX JJIs1 YCHEIIHOro MPOopecCHOHAIBHOTO0 00pa30BaHusl, CBA3aHHOIO C
UCITOJIb30BAHUEM MAaTEMATUKH.

[TpuoputeTHBIMM 3aJauaMu Kypca T€OMETPUM Ha YIIIyOJEHHOM YpPOBHE,
pacIIMpsIIOUIMMH U YCUIIMBAIOIIUMU Kypc 0a30BOr0 ypOBHS, SIBISIFOTCS:

paciiMpeHe MpeACcTaBlIeHUsI 0 TEOMETPUU KaK YaCTH MUPOBOM KyJbTYphl U
(dbopMHpOBaHKE OCO3HAHUS B3aUMOCBSI3H T€OMETPHUH C OKPYKAIOIINUM MUPOM;

(dbopMHpOBaHUE TMPEACTABICHUS O MPOCTPAHCTBEHHbIX (Urypax Kak o
BOXHEHIIMX MaTeMaTHYECKUX MOJENSIX, MO3BOJISIIONIMX OIUCHIBaTh U HM3ydaTh
pa3HbI€ SBJICHUS OKPYXKAIOIIEro MUpa, 3HaHWE MOHITUIHOTO anmnapara o pasJeiy
«CTtepeoMeTpus» y4eOHOro Kypca reOMETpHUU;

dbopMHpOoBaHHEe  yYMEHHMS  BJIAaJE€Th  OCHOBHBIMM  MOHSATUAMH O
IMPOCTPAHCTBEHHBIX (PUTypaX M UX OCHOBHBIMU CBOMCTBAMHM, 3HAHUE TEOPEM,
dbopMynT U yMeHHUE MX NPUMEHATb, YMEHHUS JOKa3blBaThb TEOPEMbl U HAXOIHUTh
HECTaHJIapTHHIE CIIOCOOBI pEIICHU 3a/1aY;

dbopMHpoBaHUE YMEHHS pacliO3HaBaTh HA YEPTEkKaX, MOACISIX U B PEaTbHOM
MUpE MHOTOTPAaHHUKMA M Tela BpalleHUs, KOHCTPYMPOBAaThH TE€OMETPUYECKUE
MOJEIIH;

¢bopMupOBaHHE MOHMMAaHUS BO3MOXKHOCTH aKCHOMAaTHUECKOTO MOCTPOEHUS
MaTEeMaTHYECKUX TEeOpHil, (OopMHpOBaHME MOHMMAHUS POJM AKCUOMATUKH TPHU
IPOBEJICHUM PACCYXACHUN;

(opMUpOBaHHE YMEHHs BIAJAETh METOJAMHU J0Ka3aTeIbCTB M AJITOPUTMOB
pELIeHMs], YMEHHUS UX IPUMEHSTh, IPOBOJIUTH JOKA3aTEJIbHbIE PACCYKJICHUS B X0/1€
pELICHUs] CTEPEOMETPUUYECKHX 3aa4 M 3a7ad C MPAKTHYECKUM COACPKAHUEM,
(GopMUpOBaHHE MPEJICTaBICHUs O HEOOXOJUMOCTH  JOKa3aTeNIbCTB  IPH



00OCHOBaHUHU MAaTEMAaTHYECKUX YTBEPKIIEHUHN U POJIM aKCUOMATHKHU B TTPOBEICHUH
JIETYKTUBHBIX PacCyKICHUH;

pa3BUTHE M COBEPIICHCTBOBAaHME MHTEIUIEKTYaJIbHBIX U  TBOPYECKUX
CIIOCOOHOCTEM 00y4JaromMXcs, MO3HABATEIbHON aKTUBHOCTHU, UCCIIEIOBATEIbCKUX
YMEHUM, KpUTUYHOCTH MBIIUICHUS, HUHTEpPECa K U3YUEHUIO TE€OMETPUU;

dopMupoBanre (yHKIIMOHATBLHOW TPaMOTHOCTH, PEJIEBAHTHON T€OMETPHUH:
YMEHHsI pacro3HaBaTh TMPOSIBICHUS T'€OMETPUUECKUX TOHATUH, OOBEKTOB U
3aKOHOMEPHOCTEH B pealbHBIX JKU3HEHHBIX CUTYAlMSIX W MPU U3YYECHUU JIPYTUX
y4eOHBIX  TMPEIMETOB, TMPOSIBICHUS 3aBUCUMOCTEH U  3aKOHOMEPHOCTEM,
MOJICJIMPOBAHUS PEAIbHBIX CHUTYyallMil, HCCIIEJOBaHUS IOCTPOECHHBIX MOJEIEH,
MHTEPIIPETALNY TOTyYEHHBIX PE3yIbTaTOB.

OCHOBHBIMHU CO/IEpKATEIBPHBIMU JIMHUAMU y4eOHOTO Kypca «['eomerpus» B
10-11 «xmaccax sBisaroTCs:  «lIpsiMble W IUIOCKOCTH B TIPOCTPAHCTBEY,
«MHuororpannukn», «Tema BpameHus», «BekTopel W  KOOpAMHATHI B
IIPOCTPAHCTBEY, «/[BIKEHHUS B IPOCTPAHCTBE.

ChopmynupoBannoe Bo PI'OC COO TpeboBaHHE «YMETh OINEPUPOBATH
MOHATUSMUY», PEJIEBAHTHBIMU T'€OMETPUH HA YIIIyOJIEHHOM ypoBHE 00yueHus B 10—
11 kiaccax, OTHOCHUTCSL KO BCEM COJIE€p)KaTeIbHBIM JIMHUSIM y4yeOHOro Kypca, a
dbopMUpOBaHHE  JIOTUYECKMX YMEHHUH  pacmpeaenseTrcss He TOJbKO IO
coJiep>KaTelIbHbIM JIMHUSM, HO M 10 rogam oOyuenus. Coaep:kanue oOpa3oBaHus,
COOTBETCTBYIOIIIEE MPEIMETHBIM pe3yibTaraMm ocBoeHusi DenepanbHOl padoueit
MIPOrpaMMBbl, paclpeleN€HHBIM MO0 TojAaM OOy4YeHHs, CTPYKTypUPOBAHO TaKUM
o0pa3oM, 4TOObI KO BCEM OCHOBHBIM, MPUHIIMITHAIIBHBIM BOIPOCAM O0yUaroIIuecs
oOpamiaiuch HEOAHOKPAaTHO. TO  MO3BOJSET OpPraHu30BaTh  OBJIAJCHUE
T€OMETPUYECKUMHU TOHATUSMH U HABBIKAMU TIOCJIEI0OBATENBHO U MOCTYMATEIbHO, C
COOJIIOJIEHNEM MPUHIINIA TPEEMCTBEHHOCTH, @ HOBBIE 3HAHMSI BKJIIOYATh B OONIYIO
CUCTEMY T'€OMETPUUYECKUX MPECTABICHUN 00yUYaloIUXCsl, paclIupss U yriayOosss
e€, 00pa3ys MPOYHbIE MHOKECTBEHHbIE CBSI3H.

[lepexos K M3y4EeHUIO TEOMETPUH Ha YIiIyOIEHHOM YPOBHE MO3BOJISAET:

co3maTth  ychmoBus  Jis auddepeHnmanud  oOydeHUs, IMOCTPOCHUS
WHIUBUIYAbHBIX ~ 00pa3oBaTelIbHBIX MporpamMMm, OOeCneyuTh yriayOneHHoe
U3y4eHHE T€OMETPUU KaK COCTaBIISIIONIEeH yueOHoro npenMera «MareMaTukay;

HOJFOTOBUTh OOYYalOUIMXCA K MPOJOJDKEHHIO H3yYEHUS MaTeMaTHKH C
ya€ToM BbIOOpa Oyaymied mpodeccun, olOecrneunBas MPEEMCTBEHHOCTh MEXKTY
o01muM 1 npodecCuoHaTbHBIM 00pa30BaHUEM.

Ha wu3yuenue yuebHoro kypca «l'eomerpusi» Ha YriyOJEHHOM YpPOBHE
orBoauTcs 204 gaca: B 10 ximacce — 102 gaca (3 gaca B Hemenmio), B 11 xmacce — 102
yaca (3 yaca B HEJIEJIO).



COAEPXKXAHUE OBYUEHUA
10 KITACC

IIpsiMmble ¥ IVIOCKOCTH B IPOCTPAHCTBE

OcCHOBHBIE  NIOHATHS  cTepeoMeTpur. Touka, npsMas, IJIOCKOCTb,
npocTpaHcTBO. IloHATHE 00 aKCMOMAaTHMYECKOM IOCTPOCHUM CTEPEOMETPHUU:
AKCUOMBI CTEPEOMETPUH U CIEACTBUS U3 HUX.

B3anMmHOE pacnosioKeHue TMpsSMBIX B NPOCTPAHCTBE: IEPECEKAIOIINECH,
NapajulelibHble W CKpelMBarolmuecs mnpsmble. [Ipu3Hakum CKpemumBaromuxcs
npsAMbIX. [lapamuiennbHOCT IPAMBIX U INIOCKOCTEN B IIPOCTPAHCTBE: NapalIeiIbHbIC
IIPSIMBIE B IIPOCTPAHCTBE, IAPAJLIEIBHOCTD TPEX NPSIMBIX, IAPAIIICIBHOCTD IIPAMON
u 1ockocth. [lapamienbHO€ W LEHTpPAJIbHOE MPOEKTUPOBAHHUE, H300paKeHUE
¢uryp. OCHOBHBIE CBOMCTBa NapajIeNIbHOrO MpoeKTUpoBaHus. WM3o00paxeHue
¢buryp B mapajuiesbHON MPOEKUUU. YTl C COHANPABIEHHBIMU CTOPOHAMH, yroJ
MEXIy NpsAMBIMU B IIPOCTPAHCTBE. [lapajuieIbHOCTh IJIOCKOCTEN: NapajuleibHbIe
IIJIOCKOCTH, CBONCTBA IapajjieabHbIX IIJIOCKOCTEN. IIpocrenmmue
IPOCTPAHCTBEHHbIE (QUIYyphl Ha IUIOCKOCTH: TETpaj’Ap, MapajulelienuIie],
MMOCTPOCHUE CEYCHUM.

[leprieHIUKYJISAPHOCTD NPSIMOM U IUIOCKOCTH: NEPIEHAUKYJIIIPHBIE IIPSAMBIC B
IIPOCTPAHCTBE, NPSAMBIE MApAJUICIABHBIE W IIEPIEHAMKYJSIPHBIE K IUIOCKOCTH,
IIPU3HAK MEPHEHAUKYISAPHOCTH IPAMOM M IUIOCKOCTH, TeOopeMa O IpsAMOU
MEPIEHINKYJIIPHON IIJIOCKOCTH. OpTtoronansHoE IIPOEKTUPOBAHUE.
[leprieHIUKYIJISIp U HAKJIOHHBIE: PACCTOSIHUE OT TOYKHM 10 TUIOCKOCTH, PACCTOSTHUE
OT IPSAMOH J10 MIIOCKOCTH, MPOEKLUs (PUTYPBI Ha MJIOCKOCTh. [leprneHnaAuKynspHOCTh
IUIOCKOCTEN: MPU3HAK MEPHEHIUKYISIPHOCTH JIBYX IUIOCKOCTEW. Teopema o TpEx
MEPIICHIUKYIISPAX.

VYrael B NpOCTPAHCTBE: YroJl MEXAY NPSAMOM M IJIOCKOCTBIO, JBYIPAHHBIN
YIOJI, JIMHEWHBIN yroJl ABYTPAHHOIO yrila. TpEXTpaHHbIl U MHOTOI'DaHHBIE YIJIbI.
CBolicTBa INTOCKKX YIJIOB MHOTOTpaHHOro yria. CBOKWCTBA IUNIOCKUX U IBYTPAHHBIX
YTJIOB TPEXTPAHHOTO yIuIa. TeopeMbl KOCHHYCOB M CUHYCOB ISl TPEXTPAHHOIO yTJIa.

MHororpaHHuKH

Buapel MHOrorpaHHMKOB, pa3BEpTKa MHOrorpaHHuka. IIpusma: n-yrompHas
npusMa, npsiMasi 1 HaKJIOHHAs MPU3MbI, OOKOBAsi U TIOJHAs MOBEPXHOCTh MPHU3MBI.
[Tapannenenunen, NpsAMOYTrOJIbHBIN IMApAJUIENENUIIE] U €r0 cBoMCTBA. KpaTyaiimme
NyTH Ha MOBEPXHOCTM MHOrorpaHHuka. Teopema Oiinepa. IIpocTtpaHcTBeHHas
teopema [Iudaropa. [lupamuna: N-yronbpHast nupamMuia, NpaBuIbHAs U yCEUEHHAs
nupamusibl. CBolicTBa péOep M OOKOBBIX TpaHEH MPaBWIHHON MHUPAMUIBIL.
[IpaBriibHBIE MHOTOTPDAHHUKH: NPABUJIbHAs INPHU3Ma W IIPAaBWIbHAS NUPaMHUJA,



IpaBUJIbHAS TPEYTOJIbHAS MUPAMK/IA U IPABUIIbHBIN TEeTpasap, Kyo. IlpencraBienue
O NMPABUJIBHBIX MHOTOTPAHHUKAX: OKTAIP, JOAECKAdAP U UKOCAMP.

Breruucinenne 9JI€MEHTOB MHOTOTPAaHHUKOB: pEOpa, IWMaroHaid, YIJIBL.
[Tnomanp OOKOBOM MOBEPXHOCTHM M IOJHOM IOBEPXHOCTU NPSIMOM IPU3MBI,
IUIOLIA/{b OCHOBAHMM, TE€OpeMa 0 OOKOBOI OBEPXHOCTH MpsIMOM 1pu3Msl. [ lnomans
OOKOBOW MOBEPXHOCTH M TOBEPXHOCTH NPABWIBHOW MHPAMHUJIBI, TEOPEMA O
IJIOIIAIA YCEYEHHOU TUPAMMUIBI.

CuMmMmeTprss B IIPOCTPAHCTBE. OJIEMEHTBl CHMMETPHUM  IIPABHIIBHBIX
MHOTOI'paHHUKOB. CHMMETpusi B IIPAaBUJIBHOM MHOTOIPAHHUKE: CHUMMETPHS
napajuleJienunea, CUMMETPUS IPAaBWIBHBIX I[PU3M, CUMMETpPUsS IIPAaBUIBHOU
MTAPAMHUJIBL.

BekTopbl 1 KOOPAUHATHI B IPOCTPAHCTBE

[loHATHSA: BEKTOp B IIPOCTPAHCTBE, HYJIEBOW BEKTODP, JIMHA HEHYJIEBOI'O
BEKTOpa, BEKTOpPHl KOJUIMHEApHbIC, COHANPABJICHHBIE U  IPOTUBOIIOJIOKHO
HaIlpaBJICHHBIE BEKTOPHI. PABEHCTBO BEKTOPOB. [[eUCTBUSA C BEKTOPAMU: CIIOKEHHE
Y BBIUATAHHE BEKTOPOB, CYMMa HECKOJIBKMX BEKTOPOB, YMHOKECHHE BEKTOpa Ha
yrcno. CBOKCTBA CIOKEHUS BEKTOPOB. CBOKMCTBA YMHOKEHUS BEKTOPA HA YHUCIIO.
[loHATHE KOMIUTaHApHBIE BEKTOPHI. [IpU3HaK KOMIUTAaHAPHOCTH TPEX BEKTOPOB.
IIpaBwiio mapamienenunena. Teopema O paslIoXKEHUM BEKTOpAa 10 TPEM
HEKOMIUIaHApHBIM  BekTopaMm. [IpsimoyrompHas  cucrema  KOOpAMHAT B
npocTtpadcTBe. Koopaumnatel BekTopa. CBsA3b MEXAy KOOPAMHATAMHM BEKTOpa U
KOOpJIMHAaTaMH TOYEK. YTOJ Mexay BeKkTopamu. CKalsipHOE NpPOU3BEICHUE
BEKTOPOB.

11 KIIACC

Tena Bpamenust

[ToHsiTHSA: IWIMHIPUYECKAs TOBEPXHOCTh, KOHUYECKAss TOBEPXHOCTD,
cepuueckas TMOBEPXHOCTh, OOpasyromue TMoBepxHocTeld. Tema BpamieHUs:
UJIMHIP, KOHYC, YCEUEHHBIN KOHYC, cdepa, map. BzauMHoe pacnonoxenue cepsl
U TUIOCKOCTH, KacaTellbHas IUIOCKOCTh K cdepe. M3o0pakeHne Ten BpalleHus Ha
miockoctu. Pa3BépTka nunmHapa u konyca. CummMetpust chepsl U mapa.

O6béM. OcHoBHBIE CBOWiCTBAa 00BEMOB Tein. Teopema 00 o00bEME
NPSIMOYTOJILHOTO Tapajuienenunena u ciaeactsus u3 He€. OObEM mnpsmoi u
HAKJIOHHOW TPHU3MBI, MWIMHJpA, TUPAaMHUIbl 1 KoHyca. O0BEM Imapa W mapoBOTO
CerMEeHTa.

KoMOuHanuu Ten BpamieHuss U MHOTOTpaHHUKOB. [Ipm3ma, BnmcanHas B
MWINHAP, OMHMCAaHHAas OKojio mwiuHapa. Ilepecedenme cdepsl u 1mmapa ¢
miockocThio. Kacanue mapa u cdepsl miockoctbio. [loHATHE MHOTIOrpaHHMKA,
OMKMCAHHOTO OKOJO c(depbl, cdepbl, BIUCAHHOW B MHOTOTPAaHHUK WU TEJO
BpaIeHusl.



[Tnomans MOBEPXHOCTH IMUIMHAPA, KOHYyCa, TUIOMAAbh chepsl U €€ JacTel.
[Tonobue B mpoctpancTBe. OTHOIIEHHE OOBEMOB, IUIOIMIANACH MOBEPXHOCTEH
nonoOubIx ¢uryp. IIpeoOpasoBanue mnogoOusi, romoTeTHs. Pemienue 3amay Ha
IJIOCKOCTH € UCIIOJIBb30BAaHUEM CTEPEOMETPUUECKHUX METOOB.

[TocTpoeHue ceueHniI MHOTOTPAHHUKOB U TEJI BPAIICHUS: CEUEHUS LIIIMHAPA
(mapaJuienbHO M TMEPNEHAUKYISIPHO OCH), CEUYEeHHs KOHyca (mapajuieibHbIe
OCHOBAHMIO U NPOXOJAIIME YEPE3 BEPIINHY), CEUEHUS [Iapa, METOAbI IOCTPOCHHUS
CEUYEHUI: METOJ| CIEI0B, METOJ BHYTPEHHETO MPOEKTUPOBAHUS, METOJ IEpEHOCa
CEKYIIEH ITOCKOCTH.

BeKTOopbI M KOOPAMHATHI B IPOCTPAHCTBE

Bexkropsl B npocTpancTBe. Onepannu HaJl BEKTOpaMu. BEKTOpHOE YMHOKEHHE
BEKTOpOB. (CBOMCTBAa BEKTOPHOTO yMHOXKeHUA. I[IpsAMoyronmpHas cucrema
KoopanHaT B mnpocTtpaHcTBe. KoopaunaTel BekTopa. PasnoikeHne BeKTOpa IO
0a3ucy. KoopanHaTHO-BEKTOPHBIA METO/] IPU PELICHUH T€OMETPUUECKHX 3a/1au.

JIBU:KEeHHS B IPOCTPAHCTBE

JBrxkenus: mpoctpanctBa. OToOpakeHus. [[BUKeHUS W paBEHCTBO (Quryp.
OO6mue cBoiicTBa JBWXKEHUH. Buabl JBWXEHUN: TapauieNbHBIM MEPEeHoC,
LEHTPAJIbHASI CHUMMETpUS, 3€pKajbHas CUMMETPHS, IMOBOPOT BOKPYT IPSMOM.
[IpeoOpazoBanus nogodus. [Ipsmas u chepa Diinepa.



IINIAHUPYEMBIE PE3VYJIbBTATBI OCBOEHHUA YYEBHOI'O KYPCA
«TEOMETPHUS» (YIJIYBJIEHHBIA YPOBEHb) HA YPOBHE
CPEJHET'O OBLIET'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

1) rpaxxaanckoe BOCIMTAHME:

c(hOpMHUPOBAHHOCTH TPAXKIAHCKON MO3UIIMK 00YYAIOIIErocsl KaK aKTUBHOTO U
OTBETCTBEHHOTO WIEHA POCCUHCKOTO 00IIECTBA, IPEACTABICHNE O MATEMATHUECKUX
OCHOBaxX (DYHKIIMOHUPOBAHUSI PA3IUYHBIX CTPYKTYp, SIBJICHUN, MPOLEIYP
IpaXJIaHCKOTOo  oOmiectBa  (BBIOOPBI, ONMpPOCHI U JIpyroe), yMEHHUE
B3aMMO/JICHCTBOBAaTh C COIMAJbHBIMA HWHCTHUTYTaMHM B COOTBETCTBHM C HX
GYHKIUSMU 1 HA3HAYCHUEM;

2) naTpUOTHYECKOE BOCIIUTAHME:

c(hOpMUPOBAHHOCTh POCCUNUCKON T'pakIaHCKOW UIACHTUYHOCTH, YBOKCHUS K
MPOILIOMY M HACTOSIIEMY POCCHUICKOW MAaTEMAaTHKH, IIEHHOCTHOE OTHOILIECHHE K
JOCTUKEHHUSIM POCCUHUCKUX MAaT€MaTUKOB U POCCUKCKON MAaTeMaTUYECKOW IIKOJIbI,
WCIIOJB30BaHUE ATUX JOCTHKEHUW B JAPYrHX HayKax, TEXHOJOrusax, cdepax
HSKOHOMUKH;

3) IyXOBHO-HPABCTBEHHOE BOCIIMTAHHUE:

OCO3HAHHME JTYXOBHBIX IIEHHOCTEH POCCHUUCKOro Hapoaa, CPOPMUPOBAHHOCTD
HPABCTBEHHOI'O CO3HAHUS, 3THUYECKOTO IMOBEICHUS, CBSI3aHHOIO C MPAKTUYECKUM
MPUMEHEHUEM JOCTIKCHUN HAYKU U ACSATEIbHOCTHIO YYEHOTO, OCO3HAHUE JTUYHOTO
BKJIJla B MOCTPOEHUE YCTOMYMBOTO OYIyIIETO;

4) 3cTeTn4ecKoe BOCIIUTAHUE:

ACTETUYECKOE OTHOIIEHHWE K MHPY, BKIIOYAsl SCTETHKY MAaTeMaTUYECKHUX
3aKOHOMEPHOCTEM, 00bEKTOB, 3a/1a4, PEUICHUH, pacCy>KJIeHUMN, BOCIPUUMYUBOCTD K
MaTeMaTHYECKUM acIlieKTaM pa3InuHbIX BUJOB UCKYCCTBA;

5) puzuveckoe BoCIUTAHME:

chOpPMHPOBAHHOCTh, yMEHHUS TPHUMEHSATh MaTEeMaTUYeCKHe 3HAaHUA B
MHTepecax 3/10pOBOro U 06e30MacHOro 0opasa KM3HHU, OTBETCTBEHHOE OTHOILIEHUE K
CBOEMY 3JIOPOBBIO (3I0pPOBOE TMHUTAHHUE, COATAHCUPOBAHHBIA PEXKUM 3aHATHU U
OTIIbIXa, peryispHas (u3nuecKkass akTUBHOCTb), (PU3NYECKOE COBEPILICHCTBOBAHUE
MIPU 3aHATUSAX CIIOPTUBHO-03/I0POBUTEIBHOM JAESTEIbHOCTHIO;

6) TpyaoBOE BOCIUTAHHE:

TOTOBHOCTb K TpPYAY, OCO3HaHHE IIEHHOCTH TPYAOIIOOUs, HHTEpeC K
paznmuyHbiM  cepaM  MPOPECCHOHAIBHOM  JAESATENBHOCTH, CBS3aHHBIM  C
MaTeMaTUKOW M €€ MPWIOKEHUSMU, YMEHHE COBEpLIaTh OCO3HAHHBIM BHIOOD
Oynymedr mnpodeccnr W Ppeann30BBIBATH COOCTBEHHBIC JKU3HCHHBIC TIUIAHBI,
TOTOBHOCT M CIIOCOOHOCTh K  MaTéMaTH4ecKoMy  oOpa3oBaHHUIO U



caM000pa30BaHUI0 Ha TMPOTSHKCHUHM BCEH JKU3HH, TOTOBHOCTh K AaKTUBHOMY
YYaCTHIO B PEIICHUH MPAKTHUECKUX 3a/1a4 MAaTEMAaTHISCKON HAIPABICHHOCTH;

7) 3K0JI0OTHYeCKOe BOCIIMTAHME:

c(hOPMHUPOBAHHOCTh  JKOJIOTMYECKOM  KYJIbTYpbl, TOHHMAaHHUE BJIUSHUS
COITMATIbHO-IKOHOMUYECKHX IPOIIECCOB Ha COCTOSHHUE MPHUPOIHON U COIMATBHOM
Cpebl, OCO3HaHUE II00ATIBHOTO XapaKTepa KOJIOTHYECKUX TPOOIeM, OPUEHTALIMS
Ha TIPUMCHCHHE MATeMATHYECKUX 3HAHWM JUIsl penieHus 3a7a4 B 00JacTu
OKpY>Karoliel cpenpbl, IJIAHUPOBAHHE IIOCTYIIKOB M OIICHKM HX BO3MOXXHBIX
MOCJICACTBUM JIJIs1 OKPY>KAIOIEeH CPeIbl;

8) neHHOCTH HAYYHOI0 NMO3HAHUS:

c(hOpPMHPOBAHHOCTh MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHS HAYKH W OOIIECTBEHHOH MTPAKTUKH, TOHMMaHUE MaTeMAaTHIECKOU
HAyKHU Kak cepbl 4eTOBEYECKOH JIeITEIbHOCTH, ITAMOB €€ Pa3BUTHUS U 3HAUUMOCTHU
JUTSL pa3BUTHUSL IMBWIN3AINK, OBIAJCHUE SI3bIKOM MaTEMaTUKH U MaTeMaTHUYeCKOU
KyJIbTYPOU KaK CPEJCTBOM MTO3HAHUS MHPA, TOTOBHOCTH OCYIIECTBIISATH TPOCKTHYIO
1 UCCJICIOBATEILCKYIO IEATCILHOCTh MHANBUAYAILHO U B TPYIITIC.

METAINIPEJMETHBIE PE3YJIBTATBI

ITo3HaBaTe/ibHbIE YHMBEPCAJIbHBIE YUeOHbIe HeiiCTBHS

ba3oBble JJornyeckue 1eMcTBUA:

BBISIBJISITh U XapPAKTEPU30BATH CYIIECTBEHHBIC IMPU3HAKK MATEMATHYECKUX
OOBEKTOB, TIOHSTHUW, OTHOIICHUN MEXAy TMOHATHUSAMHU, (HOPMYIHPOBAThH
OTpeIeSICHUs TIOHITUHN, YCTaHABIMBATh CYIIECTBEHHBIA MPU3HAK KJIacCU(UKAIUH,
OCHOBAHUS JiJIs1 000OIIEHHS M CPAaBHEHUSI, KpUTEPUHU TTPOBOJIMMOTO aHAJIN3a;

BOCIIpUHUMATh,  (GOPMYJIHpPOBATh W  IPeoOpa3oBBIBATH  CYKICHUS:
YTBEPAUTEIbHbBIC U OTPUIIATEIbHbIE, CAMHUYHBIC, YaCTHBIC U OOIIHNE, YCIOBHBIE;

BBISIBJIATH MATEMaTUYECKUE 3aKOHOMEPHOCTH, B3AUMOCBSI3M U IPOTUBOPEUHUS
B (hakTax, JaHHBIX, HAOJIOJACHUSAX U YTBEPKICHUSIX, MpeasiaraTb KPUTEPUHU IS
BBISIBJICHHS] 3aKOHOMEPHOCTEW W POTUBOPEUYUN;

JIeJIaTh BBIBOABI C MCIIOJBb30BAHUEM 3aKOHOB JIOTMKH, JEAYKTHUBHBIX H
WHIYKTUBHBIX YMO3aKJIIOUCHU, YMO3AKJIIOUEHHUH 110 aHAJIOTHUY;

MPOBOJIUTH CAMOCTOSITENIBHO JOKA3aTEIbCTBA MATEMATUYECKUX YTBEPKIACHUM
(IpsiMbIe U OT NPOTUBHOTO), BHICTPAUBATh APTYMEHTAIMIO, TPUBOJUTH MPUMEPHI U
KOHTPIPUMEPHI, 000CHOBBIBATh COOCTBEHHBIE CYXKICHHUS U BHIBOIBI;

BBEIOMpATh CMOCO0 pemeHnus y4eOHOW 3amaud  (CpaBHUBATh HECKOJIBKO
BapUAHTOB PEILICHUs], BRLIOUPATh HaNbOOJIee OAXOSAIINN C YUETOM CaMOCTOATEIIHHO
BBIJICJICHHBIX KPUTEPHUEB).

ba3oBble ucciieoBare/IbCKHe JAeiiCTBUSA:



UCIIOJIb30BaTh BONPOCHI KaK MCCIEAOBATENbCKUI WHCTPYMEHT IO3HAHUA,
dbopMynupoBaTh  BOMPOCH,,  (UKCHPYIOIIHE  MPOTHBOpEUHe,  MpoOJeMy,
yCTaHaBIMBaTh MCKOMOE W JaHHOE, (pOopMHpOBaTH TMMOTE3y, apryMEHTHPOBATH
CBOIO MO3MIINIO, MHEHUE;

IPOBOJANUTH CAMOCTOSTEIBHO CIUIAHUPOBAHHBIN AKCIEPUMEHT, UCCIIEJOBAHHUE
M0 YCTAHOBJICHHUIO OCOOCHHOCTEN MaTeMaTUYeCKOTro 00bEKTa, SIBIICHUS, Mpoliecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEXTy 00bEKTaMH, SIBICHUSIMH, MPOLIECCAMU;

CaMOCTOSITENILHO (pOpMyIHpOBaTh OOOOIIEHHS U BBIBOJABI IO PE3yJIbTaTaM
OPOBEAEHHOIO  HAONIONEHUSA, WCCIENOBaHUS, OLIEHHWBATh  JTOCTOBEPHOCTh
MOJTy4YEHHBIX Pe3yIbTaTOB, BEIBOJOB M 0000IIEHNUH;

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

Pabora ¢ nnpopmanmueii:

BBISIBJIATH Je(UUUTH MHPOPMALMH, JAaHHBIX, HEOOXOAUMBIX Ul OTBETA Ha
BOMPOC | JUIsI pEIICHUS 3a/1a4H;

BbIOMpaTh MH(POPMAIMIO U3 UCTOYHUKOB PA3UYHBIX THIIOB, AHATU3UPOBATD,
CHCTEMAaTHU3UPOBATh U HHTEPIPETUPOBATH HHPOPMAITHIO PA3TUIHBIX BUAOB U (PopM
IpECTaBICHNUS;

CTPYKTYpUpPOBaTh MHGOpPMaLMIO, MPEJICTaBIsATh €€ B pa3Iu4HbIX (opmax,
WJLTIOCTPUPOBATH TpaUuecKy;

OLICHUBATh HaIEKHOCTD uHbOpMaIuu o CaMOCTOSITENTEHO
c(OpMYJIMPOBAHHBIM KPUTEPHUSIM.

KoMMyHUKAaTHBHBIC YHHMBEpPCAJIbHBIC Y4eOHbIE 1eHCTBUS

Oo0wmenne:

BOCIPUHUMATh U (pOPMYIHPOBATh CYKICHHS B COOTBETCTBUU C YCIOBUSIMU U
HEJSIMHA OOLIEHMSI, ICHO, TOYHO, TPAMOTHO BBIPAXKaTh CBOIO TOUKY 3PEHUS B YCTHBIX
M THCBbMEHHBIX TEKCTax, JaBaTb IMOSCHEHHS II0 XOAYy pELICHUs 3a1ayH,
KOMMEHTHUPOBATH IOJYyYECHHBIN pPE3yJIbTaT;

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

IIPEACTABIATh PE3YJIbTAThl PELICHUs 3aa4i, SKCIIEPUMEHTA, UCCIEA0BAHNUS,
IPOEKTa, CaMOCTOSITENIbHO BBIOMpATh (opMar BBICTYIUICHUS C YYETOM 3aaady
NPE3EHTAlNN U OCOOEHHOCTEN ayJUTOPHUHU.

PerynsiTuBHbIC YHHBepcaJbHble y4eOHbIe AeHCTBUS
Camoopranusanms:



COCTaBJISITh IJIaH, aJITOPUTM PELICHHS 3a/1a4H, BEIOUPATh CIIOCOO pEeIeHUs C
Y4ETOM MUMEIOIIUXCS PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEH, apryMEHTHPOBAThH
¥ KOPPEKTUPOBATh BAPUAHTHI PEIICHUI ¢ Y4ETOM HOBOM MH(OPMALINH.

CaMOKOHTPOJIb, SMOLMOHAJIbHBIM HHTEJJIEKT:

BJIAJ€Th HABBIKAMHM  TIO3HABATENbHON  pedieKCMH KakK  OCO3HAHMS
COBEPILIAEMBIX JIEUCTBUI U MBICIUTEIBHBIX MMPOLECCOB, UX PE3YyJIbTAaTOB, BIAJACTh
crnocobaMy CaMOIPOBEPKH, CAMOKOHTPOJIS TMpoIecca W pe3yibTara pPelIeHHs
MaTeMaTU4YECKOW 3aa4H;

MPEABUJIETh TPYAHOCTH, KOTOPBIE MOTYT BO3HUKHYTh IIPU PELICHUU 3a7auH,
BHOCHUTb KOPPEKTUBBI B JIEATEIBHOCTh HA OCHOBE HOBBIX OOCTOSITENILCTB, JIaHHBIX,
HalJIEHHBIX OIIUOOK, BBISIBIEHHBIX TPYJHOCTEH;

OLICHMBATh COOTBETCTBHUE PE3yJIbTaTa UEIH U YCIOBUAM, OOBACHITh IPHUUMHBI
JOCTUKEHUSI WIIM HEAOCTUKEHUSI Pe3yNIbTaTOB AESTENbHOCTH, HAXOAUTh OLIMOKY,
JlaBaTh OLEHKY NPUOOPETEHHOMY ONBITY.

CoBMecTHAsl 1eATEILHOCTD:

MOHUMAaTh M HCIIOJIb30BaTh MPEUMYILECTBA KOMAHIHON M WHIMBHUAYaJIbHOU
paboThl mNpu pelleHHH Y4eOHbIX 3aJad, NOPUHUMATh I€JIb COBMECTHOM
JESTEIbHOCTH, TUIAHUPOBAaTh OPraHU3allMI0 COBMECTHOM paboThI, pacHpenensTh
BU/IBI pabOT, IOrOBApUBATHCS, 00CYk AATh MPOIIECC U pe3yabTaT paboThl, 00001IaTh
MHEHMS HECKOJIbKUX JIIOJICH;

y4acTBOBaTh B IpynmnoBbIX (opMax palboThl (00CYXIeHHsl, OOMEH MHEHUH,
«MO3TOBBIE IITYPMbD» U UHBIE), BHIITOJHATH CBOIO YacTh pabOThl U KOOPJUHUPOBAThH
CBOM JICUCTBUS C IPYTMMH YICHAMH KOMaH/bl, OLICHUBATh KAYE€CTBO CBOETO BKJIAJA
B O0mMi TPOAYKT TO KpUTEpUsM, C(HOPMYIMPOBAHHBIM  yYaCTHHUKAMU
B3aMOJIEUCTBHS.

INPEAMETHBIE PE3YJIBTATBI

K konity 10 kiaacca oOydaromuiicss HayduTCs:

e CBOOOJHO OMEPUPOBATH OCHOBHBIMU TMOHSATHUSMHU CTEPEOMETPUU TIPU
pelIeHnH 3a1a4 U MPOBEJICHUU MAaTEMaTUYECKUX PACCYKICHUM;

e TMPUMEHATh AKCHUOMBI CTEPECOMETPUU U CICACTBUS U3 HUX MPU PEIICHUU
reOMETPUYECKUX 3a/1aY;

e KJIACCH(PUIIUPOBATH B3aUMHOE PACIIOJIOKEHUE TPSMBIX B MPOCTPAHCTBE,
MJIOCKOCTEN B MPOCTPAHCTBE, MPSIMBIX U MJIOCKOCTEU B IPOCTPAHCTBE;

e CBOOOJHO OMNEPHUPOBATH TOHATUSMHU, CBS3aHHBIMH C yIJIaMH B
MPOCTPAHCTBE: MEXIY IMPSAMBIMU B TPOCTPAHCTBE, MEXKAY NPIAMOUA H
MJI0CKOCTHIO;

e CBOOOJHO OTIEPUPOBATH MOHITUSIMH, CBI3aHHBIMU C MHOTOTPAaHHUKAMH,



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

e KJIacCUPUIUPOBATH  MHOTOTPAaHHUKH, BBIOMpas  OCHOBAHHUS  JUIA
KJIacCU(pUKaLUY;

e CBOOOAHO ONEpUPOBATh TMOHATUSMHU, CBA3AaHHBIMH C  CEYEHHEM
MHOTOI'PaHHHUKOB TUIOCKOCTBIO;

e BBINOJHATH napajuieIbHOE, LEHTPaJIbHOE " OpPTOrOHAJILHOE
IPOEKTUPOBAHUE (PUTYP HA TNIOCKOCTb, BHIIIOJIHATH U300pakeHus pUryp Ha
IUIOCKOCTH;

e CTPOUTh CEUEHHUS MHOTOTPAHHUKOB Pa3IMYHBIMU METOJAMH, BBIIIOJHATH
(BBIHOCHBIE) MJIOCKHE YEPTEKH M3 PUCYHKOB MPOCTHIX OOBEMHBIX (PUTYD:
BUJI CBEPXY, COOKY, CHU3Y;

e BBIUUCIATH IUIOIIAJM  TIOBEPXHOCTEM  MHOTIOIpaHHUKOB  (Tpu3Ma,
NUpPaMUJIa), FEOMETPUUECKUX TeJl C IPUMEHEHUEM (POpMYT;

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

e CBOOOJHO ONEPUPOBATH IMOHATHUSIMH, COOTBETCTBYIOIIMMU BEKTOpaM U
KOOpAMHATaM B IPOCTPAHCTBE;

e BBINOJHATH IEUCTBUS HaJ BEKTOPaMU;

e pemaTh 3aJaud Ha JOKAa3aTeIbCTBO MAaTEMaTHYECKUX OTHOIICHUW U
HAXO0XJICHNE TEOMETPUUECKUX BEJIMUNH, IPUMEHSSI H3BECTHBIE METO/IBI IIPU
pEelIeHHH MaTeMaTHYeCKUX 3aJad IOBBIIIEHHOTO M BBICOKOTO YPOBHS
CJIOKHOCTH;

e IMPUMEHATH MPOCTEHIIME NpPOTpaMMHBIE CpPEACTBA U  DJIEKTPOHHO-
KOMMYHUKAIIMOHHBIE CUCTEMBI MPU PEIICHUH CTEPEOMETPUUECKUX 3a/1aY;

e W3BJEKaTh, MNPeoOpa3OBbIBATH M HMHTEPIPETUPOBATH HWH(MOPMAIUIO O
IPOCTPAHCTBEHHBIX TE€OMETPUYECKUX (QUrypax, TMpPeACTaBICHHYIO Ha
yepTexax U pUCyHKax;

e TPHUMEHATH TOJYYCHHBIC 3HAHWA Ha TMPAKTUKE: CpPaBHUBATh U
aHAIIM3UPOBATh peajbHBIC CUTYAIlMU, TIPUMEHSATh U3YUYCHHBIC MOHSATHUS B
mpolecce IOMCKAa  pelieHuss MaTeMaTU4yecku  Cc(HOopMyIHpOBaHHON
npo0sieMbl, MOJEIMPOBATh pEalbHbIE CUTYallUd Ha SA3bIKE T'€OMETPHH,
UCCJIEN0BATh MTOCTPOEHHBIE MOJENH C UCIOJIb30BAHUEM T'€OMETPUUECKUX
MOHATUH M TEopeM, ammapara ajireOpbl, pelarb NpaKkTUYECKUe 3aJaud,
CBSI3aHHBIE C HAXO0X/IEHUEM I'€OMETPUUECKUX BEJINYMH;

e HMETh MPEJCTABIEHUS 00 OCHOBHBIX 3Talax Pa3BUTHS T'€OMETPUU Kak
COCTaBHOM 4acTH pyHJaMEHTa Pa3BUTHUS TEXHOJIOTHUH.

K kony 11 kinacca oOyyaronuiicss HAy4uTCs:



CBOOOJTHO OMEPUPOBATH MOHSATHUSMH, CBS3aHHBIMH C IHJIMHIPHYECKOM,
KOHUYECKOH W c(heprudeckor TMOBEPXHOCTAMU, OOBSICHATH CIIOCOOBI
MOJTYYEHUS;

OIepUpPOBATh MOHATUAMHU, CBSI3aHHBIMH C TEJIAMH BpPALICHUS: IIMJIMHIPOM,
KOHYCOM, c(hepoii u mapom;

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

KJIacCU(UIIMPOBATH B3aUMHOE PACIIOIOKEHUE C(HEephl U MIOCKOCTH;
BBIYHCIIATh BEJMYMHBI 3JIEMEHTOB MHOTOTPAaHHUKOB W TEJ BpallleHMS,
O0OBEMBI U IUIONIAIA MOBEPXHOCTEH MHOTOIPAHHUKOB U TEJl BpalllCHHUS,
FEOMETPUYECKUX TEJ C TPUMEHEHHEM (HOPMYIT;

CBOOOJIHO OIEpPUPOBATH MOHSITUSIMU, CBA3aHHBIMU C KOMOWHALMSIMU Tl
BpalleHUs] 1 MHOTOTPAHHUKOB: MHOTOTPAHHUK, BIHCAHHBIA B cdepy u
ONMMCAHHBIA OKOJIO cephl, chepa, BOUCAaHHAS B MHOTOTPAHHUK WUJIU TEJO
BpAaIllCHUS;

BBIYUCIISITH COOTHOIIEHUSI MEXKY TIJIOMIAISIMU MIOBEPXHOCTENH U 00bEMaMuU
ITOTO0OHBIX TEN;

n300pakaTh u3ydaemble (UTYPHI, BBHITOIHATH (BBIHOCHBIE) TUIOCKHE
YepTEKU W3 PUCYHKOB MPOCTHIX OOBEMHBIX (UTYpP: BUI CBEPXY, COOKY,
CHU3Y, CTPOUTH CEUEHUSI TEJl BPAILICHHUS;

U3BJIEKAaTh, WHTEPIPETUPOBATH W MPeoOpa3oBbIBATH HWH(OpMAIMIO O
MPOCTPAHCTBEHHBIX TE€OMETPHUECKUX (QUrypax, MpeACTaBICHHYI0 Ha
yepTexkax U pucCyHKax;

CBOOOJTHO OTIEPUPOBATH MOHATUEM BEKTOP B MMPOCTPAHCTBE;

BBITIOJTHSATH OIEpallui HaJl BEKTOPaAMU;

3aJ1aBaTh MJIOCKOCTh YPABHEHHEM B JIEKaPTOBOW CUCTEME KOOPIUHAT;
peraTh reOMETPUYECKUE 3a/1a4 Ha BEIYUCIICHUE YTIIOB MEXKITY MPSIMBIMUA U
MJIOCKOCTSIMH, BEIYMCIICHUE PACCTOSIHUN OT TOYKHU JI0 TIJIOCKOCTH, B IIEJIOM,
Ha MPUMEHEHUE BEKTOPHO-KOOPAMHATHOTO METO/1a MPU PEIICHUU;
CBOOOJIHO ONEPUPOBATh TOHSATUSMHU, CBS3AHHBIMU C JBWXKCHHEM B
MIPOCTPAHCTBE, 3HATh CBOKWCTBA JBUKCHUU;

BBITIOJIHATh HM300paXEHUST MHOTOTPAHHUKOB W TEN BpalleHUS MpH
MapajuIeIbHOM  TIEPEHOCE, UEHTPAIBbHOM CUMMETPUHU, 3€pPKAIbHOMU
CUMMETPHUH, TIPU MMOBOPOTE BOKPYT MPSIMOM, MpeoOpa3zoBaHUs MOA00uS;
CTPOUTbH CEYEHHsT MHOTOTPAHHUKOB M TEJ BpallleHUs: CEYEHUS! LUIUHIpPA
(mapajuienbHO U NEPHEHIUKYISIPHO OCH), CEUYEHUSI KOHYca (MapaiiebHbIe
OCHOBAHMIO M MPOXOSALIUE YEPE3 BEPIINHY ), CEUEHHUS 11apa;
UCIIOJIB30BaTh METOJbl IOCTPOEHUS CEYEHUI: METOJ CIIEJ0B, METOA
BHYTPEHHETO POEKTUPOBAHUS, METO/I IEPEHOCA CEKYIIEH MIOCKOCTH;



JIOKa3bIBaTh T€OMETPUUYECKUE YTBEPKIACHUS;

MPUMEHSATh TeOMEeTpUUYeckre (aKThl IS PEIICHHUS CTEPEOMETPUICCKUX
3a/1a4y, MPEANOJararoliMX HECKOJbKO IIaroB pEHIeHUs, €CIU YCJIOBHS
NPUMEHEHUS 3aJIaHbl B IBHOM U HESIBHOM (opme;

pemarb 3aJa4d Ha JOKa3aTeIbCTBO MATEMATHYECKUX OTHOLICHWN H
HaX0XJICHUE TEOMETPUUECKUX BEITUYUH;

MPUMEHSTh MPOTPAMMHBIE CPEACTBA U AJIEKTPOHHO-KOMMYHHKAIIMOHHbBIC
CUCTEMBI [IPU PELICHUU CTEPEOMETPUUYECKHX 3a/1aY;

MIPUMEHSITH IMOJyYCHHbIC 3HAHUS HA TPAKTUKE: CPABHUBATh, aHAJIM3UPOBATh
U OLCHUBATh pEaJbHbIE CUTyallUH, MPUMEHSATHh H3YyUYECHHBIC MOHSITHSA,
TEOpPEMBI, CBOICTBa B TMPOIECCE IMOMCKA PEIICHUS MaTeMaTH4YeCKU
chopMyJIHPOBAHHON MPOOJIEMBI, MOACIUPOBATH pPEaJbHbIC CUTyalluud Ha
A3bIKE TEOMETPUH, UCCIEA0BATh MOCTPOEHHBIE MOJIENN C UCIIOIb30BAHUEM
r€OMETPUYECKUX TIOHSATUH U TEOopeM, anmapara aiaredpbl, pemnarhb
MPaKTUYECKUE 3a7aud, CBS3aHHBIE C HAXOXKICHUEM T'€OMETPUUYECKUX
BEJIUYUH,;

UMETh TpEACTaBlIeHUs] 00 OCHOBHBIX AdTamax pa3BUTUSI TEOMETPUU Kak
COCTaBHOM yacTu (yHAaMEHTa pa3BUTHUS TEXHOJIOTHUH.



TEMATHYECKOE IINTAHUPOBAHUE

10 KUIIACC
KoJsun4yecTBo 4acoB DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (undgposBbie)
n/n NPOrpamMmbl Bcero Kontpoaensie — IpaxTiiecikue o0pa3oBaTe/ibHbIE
padoThI padoTsbI pecypenr
1 BBenenue B ctepeoMeTputo 23 1
2 B3anMHOe pacnonokeHue npsmsIx B 5 1
MIPOCTPAHCTBE
3 [TapannenbHOCTh MPSMBIX B TUIOCKOCTEH B 3
MIPOCTPAHCTBE
4 [leprieHANKYIAPHOCTD MPSMBIX U 25
IUIOCKOCTEH B IPOCTPAHCTBE
VYTIIBl U pacCcTOSHUS 16
MHororpanHuKu 7
BekxTops!l B IpocTpaHCcTBE 12
3 HOBTOPGHHG, 000011IeHNE U CHCTEMATH3 AU 5 )
3HaHUH
OBUIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 102 6 0




11 KJIACC

KoJsun4yecTBo 4acoB JJIeKTPOHHbIE
No 11/ HaumeHoBaHue pa3iesioB U TeM Korrpoasreie  Tpaktuseckue (undposbie)
NPOrpamMmbl Bcero o0pa3oBaTe/bHbIe
padoTshI padoThI pecypen
1 AHaMTHYECKass TEOMETPHS 15 1
) [ToBTOpeHME, 0606meHPUIe " 15 1
CUCTeMAaTH3aIHsl 3HAHUH
3 O6bEéM MHOTOTpaHHHKA 17
Temna BpamieHus 24
5 [Tnomanu moBepXHOCTU U 0OBEMBI 9 1
KPYTIBIX TEJ
6 JBroKeHUs 5 1
7 [ToBTOpeEHwUeE, 0606HI€HI:I€ " 17 9
CUCTeMAaTH3aIvsl 3HAHUH
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 8 0




ITPOBEPAEMBIE TPEBOBAHUS K PE3YJIBTATAM

OCBOEHUS OCHOBHOM OBPA30OBATEJBHOM MIPOI'PAMMBI

10 KJIACC
Kon .
IIpoBepsiemble MpeAMeTHBIE Pe3yJIbTAThI 0CBOCHHSI OCHOBHOM
NpoBepsieMOro .
00pa3oBaTeILHON MPOrPaMMbl CpeIHero 001ero 00pa3oBaHus
pe3yJbTara
7 I'eomerpus
7.1 OnepupoBaTh MOHATHAMH: TOYKA, PAMasi, INIOCKOCTh
79 [TprMeHSATh aKCHOMBI CTEPEOMETPUH M CIEICTBHS U3 HUX MPH PEIICHUH
' reOMETPUYECKHX 3a1a4
73 OnepupoBaTh MHOHSATHAMH: MAPAUIETBHOCTE W TEPICHAUKYISPHOCTD
' OPSMBIX U IIOCKOCTEN
24 KrnaccudumupoBars B3auMHOE PACIONIOKEHHE MPSIMBIX U IUIOCKOCTEH B
' IPOCTPAHCTBE
OnepupoBaTh MOHATHUSAMH: JABYTPAHHBIM YTOJI, TPAaHH JBYTPAaHHOIO yIJa,
7.5 pedpo ABYIpaHHOIO yIiia, JIMHEHHBIA Yol IBYTPaHHOTO yIJia, rpajlycHast
Mepa JBYTPaHHOTO yriia
76 OmnepupoBaTh MOHATHSIMH: MHOTOTPAHHUK, BBIMYKJIBI M HEBBITYKJIBIH
' MHOTOTPaHHHK, JIEMEHTHI MHOTOIPAaHHUKA, TPAaBUIIbHBII MHOTOTPAHHUK
77 PacriosHaBaTh OCHOBHBIE BHIbl MHOTOTPAaHHHKOB (MUpamMuia, MPH3MA,
' IpSIMOYTOJBHBIN TTapauIeenuIea, Kyo)
KnaccupumupoBarh ~ MHOTOTpAaHHHMKH, BBIOMpass  OCHOBaHUS  JUIS
78 KiIaccuukanuu  (BBIMYKJIbIE W HEBBINYKIBIE  MHOTOTPAaHHHKH,
' NpaBWIBHBIE MHOTOTPAaHHHKH, TIpSMBIE W  HAKJIOHHBIE IPU3MBI,
napasuIeIeuIe bl )
79 OnepupoBaTh MOHSATHSIMH: CeKymas TIOCKOCTB, CeueHHe
' MHOTOTPaHHHKOB
710 OOBSCHATH  TPUHLUMBI  TOCTPOCHHS  CEUCHHH  MHOTOTPaHHHKOB,
' UCIIOJIB3Ys METOJI CIIEIOB
CtpouTh ce4eHHs] MHOTOTPAaHHHUKOB METOJIOM CJIEJOB, BBITIOIHSATh
7.11 (BBIHOCHBIE) TUIOCKHE YEPTEXH U3 PUCYHKOB MPOCTHIX 0OBEMHBIX QUTYp:
BUJ CBEPXY, COOKY, CHU3Y
Pemrate 3aaun Ha HaxOXJIEHHE T€OMETPUYCCKUX BEJMUYMH MO 0Opa3iam
WIN alTrOpUTMaM, NMPHUMEHSSI W3BECTHBIC AHAIUTUYECKHE METOJBl IPH
7.12 pPCUICHUH CTaHAApTHBIX MaTeMaTHYECKHX 3a/lad Ha BBIYHCICHUE
PacCTOSIHUN MEXAY ABYMS TOYKAMH, OT TOYKH JO MPSIMOM, OT TOYKHUJIO
TUIOCKOCTH, MEX/Y CKPEIIUBAOIIMMUCS MPSIMBIMU
713 Pemats 3amaun Ha HaXOXKJICHWE TEOMETPUUYECKUX BEIWYMH IO 00pasnam

HIIW aJIrOpuTMaM, IMPUMCHASA HU3BCCTHBIC AHAJTIUTHUYCCKHUE MCETOJbI IIpH




pCeICHUN CTAHAAPTHBIX MATCMATHYCCKUX 3a/la4 Ha BBIYHUCJICHHUC YIJIOB
MCXKAY CKPCIIUBAKOIIMMHUCA IPSAMBIMH, MCKIY HpHMOﬁ Hn IINIIOCKOCTBIO,
MCXKAY MIIOCKOCTAMHU, IBYI'PAHHBIX YIJIOB

Boruucnsate 00bEMBI M IUIOMIAJM  TTOBEPXHOCTEH MHOTOTPAHHUKOB
(mpu3ma, mupamuaa) ¢ IPUMEHEHHEM (POPMYJI, BEIYUCIISTH COOTHOIICHUS

714 MEXIY IJIOIAISIMU MTOBEPXHOCTEH, o0BéMaMu MOJO0HBIX
MHOTOTPaHHUKOB
715 OnepupoBaTh MOHSTHSIMU: CUMMETPHUS B IMPOCTPAHCTBE, LIEHTP, OCb U
' IJIOCKOCTh CHMMETPHH, LIEHTP, OCh U TIIOCKOCTh CUMMETPUU (DUTYPHI
W3Bnekarb, mpeoOpa3oBbIBaTh M HUHTEPIPETUPOBATH HHGPOPMAIUIO O
7.16 MPOCTPAHCTBEHHBIX T'€OMETPUUYECKUX (QUTypax, MPeACTaBICHHYIO Ha
YepTekax U pUCYHKax
[TpumensTh reomeTpuueckre (akThl Ui PEIICHUS CTEPEOMETPUUECKUX
7.17 3aja4, MPEANoJIaralollluX HECKOJIbKO IIaroB PEIIeHUs, €CIU YCIOBUS
MPUMEHEHHUS 3a/IaHbl B IBHOU (hopMme
718 [IpumensaTh mpocTeWlne MPOrpaMMHBIE CPEACTBA H  BJIEKTPOHHO-
' KOMMYHUKAIIMOHHBIE CHCTEMBI TIPH PEIICHUU CTEPEOMETPUUECKUX 3a1a4
719 [TpuBOIUTH MpUMEPHI MaTEMaTHYECKUX 3aKOHOMEPHOCTEH B MPUPOAE U
' JKW3HH, PACIIO3HABATH MPOSBICHUE 3aKOHOB T€OMETPUHU B UCKYCCTBE
[IpuMeHATh NOTyYEeHHbIE 3HAHUS HA MTPAKTUKE: aHATU3UPOBATh peabHbIC
CUTYyallMu U TPUMEHSATh U3YUYECHHbIE MIOHSTHS B ITPOLIECCE TOMCKA PEIIECHUS
MaTeMaTU4ecku  CcHOpPMYIHPOBAaHHOW  MPOOJIEMBbI,  MOJIEIUPOBATH
7.20 peanbHble CUTYyallMM HA $I3bIKE T€OMETPHUM, UCCIENOBATH MOCTPOEHHBIE
MO/ICJIU C UCTIOJIb30BAHNEM I'€OMETPUUECKUX TTOHITHI U TEOpeM, anmnapara
anreOphl, pemaTh MPAKTUYECKUE 3aJlayd, CBSI3aHHBIE C HAXOXJIECHUEM
T€OMETPUUYECKUX BEIMYNH
11 KUIIACC
Kon .
IIpoBepsiemble NpeaMeTHbIE Pe3yJbTAThI 0CBOEHHUS OCHOBHOM
NPoBePSIEMOro .
o0pa3oBaTe/IbHOI NPOrpPaMMBbI CpeHero 0o1ero odopa3oBaHust
pe3yabTara
6 I'eomeTpus
OrnepupoBaTh NOHATHSAMU: MIWJIMHIPUYECKAsT TTOBEPXHOCTh, 00pa3yroIIne
6.1 MAJTUHIAPUYECKOW TOBEPXHOCTH, IMJIMHJIIP, KOHMYECKAs IMOBEPXHOCTH,
' oOpasyromme  KOHHYECKONW  TMOBEPXHOCTH, KOHYC, cdepuyeckas
MOBEPXHOCTh
6.2 Pacrnio3naBath Tena BpameHus (IHJIMHADP, KOHYC, chepa u map)
6.3 OOBACHATH CITOCOOBI MOTYYSHHS TEJ BPALLICHHS
6.4 KnaccudumupoBars B3auMHOE pacmoioKeHHE cPephl U TIOCKOCTH




6.5

OnepupoBaThb MNOHSATHUSIMU: IIAPOBOM CETMEHT, OCHOBAaHHE CErMEHTa,
BBICOTA CETMEHTA, IIapOBOW CJOW, OCHOBAaHHE IIAPOBOIO CJIOS, BHICOTA
[IapOBOTO CJI0S, IIIAPOBOM CEKTOP

6.6

6.7

6.8

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

OniepupoBaTh IMOHATUSAMHU: MHOTOTPAHHHMK, BIIMCAHHBIK B chepy u
OINMKMCAHHBIN 0KO0JIO chepsl, chepa, BIMCcaHHAS B MHOTOI'PAHHUK HIIH TEJIO
BpalleHus

BBIYHCIATE COOTHOIIEHUS MEXTY TUIOIIAISIMU IIOBEPXHOCTEH M 00BbEMaMHu
IMOAOOHBIX TEI

6.9

N3o00paxarh u3yyaemble (GUIYpbl OT PYKH U C NPUMEHEHHEM IPOCTHIX
4epTEKHBIX UHCTPYMEHTOB

6.10

6.11

6.12

BbImonHATE (BBIHOCHBIE) IUIOCKHME YEPTEXKU U3 PHUCYHKOB MPOCTHIX
00BEMHBIX (DUTYp: BHI CBEpXy, COOKY, CHH3Y; CTPOHMTH CEUYCHHUS Tell
BpaleHus

W3Brekatb, WHTEPIPETHPOBAThL M MPEoOpPa3oBbIBATH HHGOPMAIUIO O
MPOCTPAHCTBEHHBIX T'€OMETPUUYECKUX (QUTypax, MPEACTABICHHYI0 Ha
YepTekax U pUCyHKax

[TpumensTh reomeTpuueckre (BaxkThl Ui PEIICHUS CTEPEOMETPUUYECKUX

3a4a4, IpEAnoJaratommnx HECKOJBKO MIaroB peHICHUs, €CJIN YCIOBUA
MMPUMCHCHUA 3a1aHbI B SIBHOU (I)opMe

6.13

6.14

6.15

OnepupoBaTh MOHATHUEM: BEKTOP B IPOCTPAHCTBE

BBIMONMHATE JIEHCTBUSL CIOKEHUST BEKTOPOB, BBHIYMTAHUS BEKTOPOB H
YMHOXEHHUSI BEKTOpa Ha YHCIO, OOBACHATH, KaKMMH CBOWCTBAMH OHH
o0azaoT

HpI/IMeHHTb IMMPpaBUJIO MTapaJlICJICITUIICAA TTPH CIIOKECHUNU BEKTOPOB

6.16

OnepupoBaTh NOHSTUSIMU: JAEKApTOBBI KOOPAMHATHI B TMPOCTPAHCTBE,
BEKTOP, MOJlyJIb BEKTOPa, PABEHCTBO BEKTOPOB, KOOPAMHATHI BEKTOPA,
yrol MeXJ1y BEKTOpaMH, CKaJIpHOE IpPOU3BEICHUE BEKTOPOB,
KOJUIMHEApHbIE U KOMITJIAaHAPHBIE BEKTOPBI

6.17

6.18

Haxoauth cymMMy BEKTOPOB M IMPOU3BEACHHE BEKTOpAa Ha YHUCIO, Yroi
MEX/y BEKTOpaMHU, CKaJISpHOE MPOU3BEACHUE, PACKIIAbIBATh BEKTOP IO
JIBYM HEKOJUIMHEAPHBIM BEKTOPaM

38.IIaBaTB IIJIOCKOCTh YPABHCHUEM B HeKapTOBOﬁ CUCTCMC KOOpAUHAT

6.19

PemraTs HpOCTeI\/’IIHI/Ie TCOMETPHUICCKUEC 3a1a4r HAa IPUMEHCHUC BEKTOPHO-
KOOpJAWHATHOTO METOAa

6.20

Pemiate 3amaun Ha JOKa3aTElIhCTBO MAaTEMAaTHYECKHX OTHOIICHHN M
HaXO0XIACHUC I'COMCTPHUIYCCKUX BCIUYHUH I10 06pa3uaM WM aJirOpuTMaM,
IIPpUMCEHAA HN3BCCTHBIC METOAbI npu pPEIICHUA CTaHOAPTHBIX
MaTeMaTHYCCKUX 3a1a4




6.21

IIpuMeHATs mpocTeWIIMe IMPOrpaMMHBIE CPEACTBA U BIIEKTPOHHO-
KOMMYHHKAI[MOHHBIE CUCTEMBI IIPH PEILICHUN CTEPEOMETPUYECKUX 3aa4

6.22

6.23

IIpuBOoAUTE MpHUMEpPHI MATEMATUYECKUX 3aKOHOMEPHOCTEH B IIPUPOLIE U
JKU3HH, PACIIO3HABATH IIPOSBICHUE 3aKOHOB T€OMETPUU B UCKYCCTBE

[TpuMeHsTh MOTy4YeHHbIC 3HaHUS HA MIPAKTUKE: aHAIU3UPOBATh PealibHbIC
CUTYallUU ¥ IPUMEHATH U3yYEHHbIE MOHATHUS B IIPOLIECCE MOUCKA PEIICHUS
MaTeMaTu4ecku  cHOpMYIHPOBAaHHOW  MpOOJIEMBbI,  MOJEIUPOBATH
peabHbIE CUTYallMM HA SI3BIKE T€OMETPHUM, UCCIIEIOBATH MOCTPOCHHBIE
MO/ICJIU C UCIIOJIb30BAHUEM I'€OMETPUUECKUX TOHITHI U TEOpeM, anmnapara
anreOphl, pemaTh MPAKTUYECKUE 3aavd, CBS3aHHBIC C HAXOXKICHHEM
T€OMETPUYECKUX BEITMYUH




ITPOBEPAEMBIE 3JIEMEHTbBI COAEPKAHUSA

10 KITACC

Koxa
7

HpOBepﬂeMbIﬁ JIEMEHT COACPKAHUSA

['eomerpus

7.1

OcHOBHbIE TMOHATUS CTepeoMeTpuu. Touka, NpsiMas, IJIOCKOCTh, IPOCTPAHCTBO.
[TonsTHEe 00 aKCMOMATUUYECKOM ITOCTPOEHUM CTEPEOMETPUN: AKCHUOMBI CTEPEOMETPUH
U CJIEJCTBUS U3 HUX

1.2

7.3

7.4

B3aumHoe  pacnosnoxkeHue OpsMBIX B IIPOCTPAHCTBE:  IE€pECEKarolLIUecs,
napajuleJibHble M CKpeuuBarouiyecs: mnpsmble. [lapamnenbHOCTh OpSIMBIX U
IUIOCKOCTEHl B IPOCTPAHCTBE: MapajielbHble MpsMble B  IPOCTPAHCTBE,
NapajuleIbHOCTh TPEX NPSIMBIX, MapaJUIEIbHOCTh MPSMOM U IUIOCKOCTH. YTIIBIC
COHANPABJICHHBIMU CTOPOHAaMH, YIrOJd MEXIy MpsAMBIMH B IPOCTPAHCTBE.
[TapanienbHOCTh MJIOCKOCTEN: NapajljieibHble MIOCKOCTH, CBOMCTBA MapajulesIbHbIX
wiockocteil. [Ipocreiinmie mpocTpaHcTBeHHbIE (DUTYpPBHI HAa IUIOCKOCTH: TETpadJp,
KyO, mapaJuiesenumne1, IoCTPOCHUEe CeUeHU

HepHeHZ[I/IKy.]UIpHOCTI) HpﬂMOﬁ U IUIOCKOCTH: MCPICHIAUKYIAPHBIC TMPSAMBIC B
MIPOCTPAHCTBE, MPSMbIE TAPAILJIEIbHBIE U MEPIIEHIUKYISIPHBIE K MJIOCKOCTH, TPU3HAK
MEePIEHIUKYISIPHOCTH MPSMOM U IIJIOCKOCTH, TEOpPEMA O MPSAMOM NePHEeHAUKYISIPHOI
MJIOCKOCTH. YTJIbI B IPOCTPAHCTBE: YIOJl MEXAY NPSIMOU U MIIOCKOCTHIO, IBYTPAHHBII
yroJ1, IUHEWHBINA YroJl ABYTpaHHOro yria. [lepreH1uKkynsp 1 HaKJIOHHBIE: paCCTOSIHUE
OT TOYKH JI0 TNTOCKOCTH, PACCTOSIHUE OT MPAMOU JI0 TUIOCKOCTH, IPOEKITHs PUTyphl Ha
IIJIOCKOCTB. [IepreHIMKyYyIApHOCTb IIJIOCKOCTEMN: MPU3HAK NEPIEHANKYIAPHOCTH IBYX
mwrockocteil. Teopema 0 TpEX MepreHIuKYIIsipax

IloHsATHE MHOrOrpaHHHMKAa, OCHOBHBIE JJIEMEHTHI MHOIOIDAHHMKA, BBINMYKIBIE H
HEBBIMYKJIbIE MHOTOIDAaHHUKH, pa3BEPTKa MHOrorpaHHuka. [Ipmsma: N-yronbHas
Mpu3Ma, TpaHU M OCHOBAHUS IPU3MBI, IpsiMas U HAKJIOHHAs MPHU3MBI, OOKOBasl U
IIOJIHAs TOBEPXHOCTh Npu3Mel. [lapamnenenunen, npsaMOyroiabHbIN Napajuieaenunes
u ero corcrtsa. [lupamuaa: N-yronpHas nupaMuia, rpaHd U OCHOBAHHWE NTUPAMUIBL,
OOKOBas U MOJIHAS MOBEPXHOCTh MHUPAMUbI, PaBUIIbHAS U YCEUE€HHAs MUpaMUJa.
OnemMeHTbl TpuU3Mbl W nUpaMuibl. [IpaBUiIbHBIE MHOTOIDAaHHUKH: IOHSTHE
IIPaBWIBHOTO MHOIOTpaHHMKA, MpaBUibHAas NpU3Ma M IpaBUiIbHAas NHpaMuUia,
NpaBUJIbHAS TPEYTrOJbHAS MUpaMUJa U MPaBUIbHBIN TeTpasp, kyo. [IpeacraBienue
O IPAaBWIBHBIX MHOTOTPAaHHMKAX: OKTa’Jp, AOAEKa’aAp M ukKocadapyrue CeueHus
IIPU3MBI ¥ TUPAMHAIBI

7.5

CuMMeTpHs B IPOCTPAHCTBE: CUMMETPHSI OTHOCUTENBHO TOUYKH, MPSAMOH, MIIOCKOCTH.
OneMeHThl CHUMMETPUM B  IUpaMMJax, HapajuleJenunenax, IMpaBHIbHBIX
MHOT'OTPaHHHUKAX

7.6

Boruncnenue »1eMEHTOB MHOTOTPaHHHUKOB: p&Opa, auaroHanu, yriasl. [lnomane
OOKOBOW TIOBEPXHOCTH M TIOJIHOW TIOBEPXHOCTH TIPSAMON MPHU3MBI, TUIOMIAb




OCHOBaHHUH, TeopeMa 0 OOKOBOI MOBEPXHOCTHU MpsIMOM npu3Mbl. [1nomans 60koBoi
MIOBEPXHOCTH M IIOBEPXHOCTH IPaBWJIBHOM NHMpaMuzbl, TeOpemMa O IUIOIIALU
yceuéHHo# nupamupl. [Tonstue 06 06béMe. O0bEM UpaMUIbl, TPU3MBI

1.7

[Tomo6HbIe Tena B ipocTpancTBe. COOTHOIICHUS MEKIY TUIOINAASIMH TOBEPXHOCTEH,
00bEMaMU MTOTI00HBIX TENT

11 KIIACC

Kon
6

6.1

6.2

6.3

IIpoBepsieMblii 3JIeMEHT COAEPKAHUS
I'eomerpus

Hunuaapudeckas MOBEPXHOCTb, 00pa3yoIIre IINHIPUYECKON MOBEPXHOCTH, OCh
UWIMHIPUYECKON MoBepXHOCTH. LlumuHap: ocHOBaHUSA M OOKOBas MOBEPXHOCTb,
00pa3yromias ¥ OCh, IJIOMIA > OOKOBOM M MOIHON TTOBEPXHOCTH

Konunyeckass moBepXHOCTh, OOpa3yollne KOHUYECKOW IOBEPXHOCTH, OCh U
BEpIIMHA KOHUYECKOM moBepxHOCTU. KoHyC: OCHOBaHME U BepinHa, 00pa3yromas
U OCb, TUIOMIA/Ib OOKOBOW U MOJTHOW MMOBEPXHOCTU. Y CEYEHHBIN KOHYC: 00pa3yolne
Y BBICOTA, OCHOBAHUS U OOKOBAsi TOBEPXHOCTH

Cdepa u map: HeHTp, paauyc, 1uaMeTp, Iouaab MoBepxHocTH cheprl. Bzaumuoe
pacnosnoxeHue chepbl U TIOCKOCTH, KacaTellbHas MIIOCKOCTh K cdepe, Tionans

cepsl

6.4

6.5

6.6

N300pakeHue TeN BpalleHus Ha MIIOCKOCTH. Pa3BépTka nunmmHapa 1 KoHyca
KomOuHanmu Ten BpalleHuss U MHOTOTPaHHUKOB. MHOTOIpaHHMK, ONMUCAHHBIN
0Ko0JI0 cepsl, cepa, BIMCaHHAS B MHOTOI'PAaHHMK, WM TEJIO BPaILleHHs

[Tonsitue 06 0O6bEMe. OcCHOBHBIE CBOIICTBa 00BEMOB Ten. Teopema 00 oOBEME
NpSMOYTOJIBHOTO Napaijenenunena M cieactBus u3 He€. OO0bEM LMIMHIpA,
KoHyca. O0BbEM 1mapa u miouaab chepsl

6.7

6.8

6.9

6.10

[lonobubie Tena B mpoctpaHcTBe. COOTHOIIEHHS MEXIy  IUIOMIAJIIMU
MOBEPXHOCTEN, 00bEMaMHU MOAOOHBIX TET

Ceuenuss nuiauHApa (MapajuyieNlbHO M MEPHEHAMKYISIPHO OCH), CEYEHHMsS KOHYyca
(mapasuiebHOE OCHOBAHUIO M IPOXOAIIEe Yepe3 BEPIIMHY), CEUCHHUS 11apa

BeKTOp Ha TINIOCKOCTH U B IPOCTPAHCTBC. CloxxeHre YW BBIYMTAHHUC BCKTOPOB.
YMHOXEHHUE BCKTOpPA HA YHUCJIO. Paznoxenue BCKTOpa 110 TpéM HCKOMIUJIaHApHbBIM
BCKTOpPaM. HpaBI/IHO napajijiejacnuicaa. Pemenne 3aga4, CBA3aHHBIX C
MMPUMCHCHUCM ITPpaBUJI JIENCTBUI C BCKTOpaMu

[IpssMoyronbpHas cucreMa KOOpAMHAT B IpocTpaHcTBe. KoopawHaTel BeKTOpA.
[Ipocreitimne 3amauri B KOOpAMHATAX. YTol MexAy Bekropamu. CkanspHoe
MPOU3BEICHUE BEKTOPOB. BBIUMCIIEHHE YIIIOB MEXAY MPAMBIMU U IUIOCKOCTSIMH.
KoopanHaTHO-BEeKTOPHBIN METOJT IIPHU PELLICHUN T€OMETPUUYECKUX 3a/1a4




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

Kon
NpoBePsSIeMOro
TpeOoOBaHUS

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

BnageHne MeromamMm JOKa3aTeNbCTB, AITOPUTMaMHU pELICHUS 3a1ad;
yMmeHue (GOpMyIHpOBATh W ONEPUPOBATH TOHATHAMHU: ONPEACICHHUE,
aKcuoma, TEOpeMa, CIIEICTBHE, CBOMCTBO, IPHU3HAK, J0KA3aTEJIbCTBO,
pPaBHOCHIIbHBIE (POPMYIIUPOBKH; IPUMEHSTH UX; YMEHUE (POPMYIUPOBATH
0o0paTHOE W MPOTUBOMNOJIOXKHOE YTBEPXKJIEHHUE, MPUBOIAUTH MPUMEPHI U
KOHTPIPUMEPBI, HCIIOIB30BATH METOJ MaTEeMaTUYECKOM WHIYKLHH;
IIPOBOAMTH  JOKA3aTEJIbHBIE pACCYKICHUS IpU PpELICHUM 3anad,
OLICHUBATh  JIOTUYECKYIO  IPABHIBHOCTb  PACCYXACHUH; yMEHHE
OIEPUPOBATH MOHATUAMHU: MHOXECTBO, IIOJAMHOXECTBO, OIEPALMMU HaJ
MHOXECTBAMH; YMEHUE MCIOJIb30BaTh TEOPETUKO-MHOXKECTBEHHBIN
armapar JJis OIIMCaHUs PEaIbHBIX IIPOLIECCOB U SIBJICHUN U IIPU PELICHUU
3aja4, B TOM 4HCI€ M3 JAPYyruX Y4eOHBIX MPEIMETOB; YMEHHE
OINepUpOBATH MOHATHAMU: Tpad, CBA3HBIN rpad, nepeBo, UK, rpad Ha
IUIOCKOCTH; YMEHHME 3aJaBaTh U OIHUCHIBaTh TIpadbl pa3IMuHBIMU

crioco0amu; UCIOIb30BaTh Ipadbl IPU PELICHUH 3a/1a4

YMeHue onepupoBaTh MOHATHSAMM: HAaTypajJbHOE YUCIIO, LIEJ0€ YHUCIIO,
CTETIeHb C IIEJTBIM TIOKa3aTeeM, KOPEeHb HaTypallbHOW CTENEHH, CTETICHb
C palMOHAIBHBIM  I[OKa3aTeleM, CTeNeHb C  JIeHCTBUTENbHBIM
noKaszaTeneM, JIorapuM 4HCla, CHHYC, KOCHHYC W  TaHTEHC
NPOMU3BOJIEHOTO YHCIA, OCTaTOK II0 MOJXYJIO, PAalMOHAIBHOE YHCIIO,
UppallMOHAIbHOE  YHUCIO,  MHOXECTBAa  HATypalibHBIX,  IIEJIBIX,
palMOHANBHBIX, JIEHCTBHTENBHBIX UYHCENl; YMEHHE HCIIOJIb30BaTh
NPU3HAKKU JIEIMMOCTH, HaUMEHbBIIUI OOIIMI JeauTeNnb U HauMEHbIee
of1mee kpaTHOe, aNropuT™ EBKiInaa npu pemeHnu 3aaad; 3HaKOMCTBO C
pPa3NMYHBIMM ~ TO3UIIMOHHBIMM ~ CHCTEMaMH  CYMCJICHHUS; yMEHHE
BBITIOJIHATH BBIYMCIICHHE 3HAYEHUH W MpeoOpa3oBaHMs BBIPAKCHUH CO
CTENEHsAMHU U JiorapudmMamu, npeoOpa3oBaHus IPOOHO-paIMOHATBHBIX

BBIpa)KeHHﬁ; YMCHHE OIICPHUPOBATH IMOHATHUAMH: ITOCICAOBATCIIBHOCTD,




apudMeTHIecKas mporpeccus, FreoMeTpruIecKas porpeccus, 0eCKOHEYHO
yObIBaroIasi ~ reoMeTpuyeckass  IMporpeccus; yMEHHME  3a/aBaTb
MOCJIEIOBATEIBHOCTH, B TOM YHUCIIE C TIOMOIIBIO PEKYPPEHTHBIX (OPMYIL;
YMEHHUE ONepUpPOBaTh HMOHATHUAMU: KOMIUIEKCHOE YHUCIIO, CONPSKEHHbIE
KOMILJIEKCHBIE YHCIIa, MOAYJb M apryMEHT KOMILJIEKCHOTO YHcia, popma
3allMCH KOMIUIEKCHBIX 4ucell (reoMeTpuyeckas, TPUrOHOMETpHUecKas U
anreOpanyeckas); yMeThb INPOU3BOAMTH apU(PMETUUYECKHE ICUCTBUS C
KOMIUIEKCHBIMU ~ YMCJIAMH; TNPUBOJUTH IPUMEPBl  HMCIIOJIb30BaHMS
KOMIUIEKCHBIX YMCEJI; ONEpUPOBATH MOHATUSMHU: MaTpuua 2x2 m 3x3,

OIIPCACIINTCIIb MAaTPHIIbI, FeOMeTpI/I‘ICCKI/Iﬁ CMBICJI OIIPCACIIUTCIIA

YMeHHe OonepupoBarTh MOHATHAMU: palUOHAIbHBIC, UPPALMOHAIBHEIE,
[IOKa3aTelbHbIE, CTENEHHbIE, Jorapu(pmMuueckue, TPUTOHOMETPUUECKHE
YpPaBHEHUs U HEPABEHCTBA, HUX CHUCTEMbI; YMEHHE OIEPUPOBATH
MOHSTUSIMU: TOXJIECTBO, TOKJIECTBEHHOE IPeoOpa3oBaHUE, YpaBHEHHE,
HEPAaBEHCTBO, CUCTEMAa YPAaBHEHUH M HEPABEHCTB, PaBHOCHJIBHOCTH
YPAaBHEHUI, HEPAaBEHCTB M CHUCTEM; YMEHHE pelarb YypaBHEHUS,
HEPABEHCTBA U CHUCTEMBI C IIOMOILBI Pa3JIMYHBIX MPHUEMOB; pEIIATH
YPAaBHEHUs, HEPABEHCTBA M CHUCTEMBI C IapaMeTpoOM; NPHUMEHSTh
YPaBHEHUs, HEPABEHCTBA, UX CUCTEMBI Il PEIICHHUS MAaTEeMaTHYECKUX

3a]a4 U 3a]1a4 U3 pa3IU4HbIX 00J1acTe HayKu U pealbHOM KU3HU

YMeHue omnepupoBath MOHATUSAMHU: (yHKUHUSA, YETHOCTh (YyHKIUH,
HNEPUOJIMYHOCTh (YHKIIHMH, OIPaHMYCHHOCTb (DYHKIIMH, MOHOTOHHOCTb
GyHKIMH, dKCTpeMyM (DyHKIMHU, HauOOJIbIlIee ¥ HaUMEHbIIIee 3HAUECHUs
(GyHKLIMU Ha IPOMEXKYTKE, HelIpepbIBHAS (DYHKIIMS, aCUMIITOTHI rpaduka
GbyHKIMM, 1iepBasi ¥ BTOpasi Mpou3BoaHas (QYHKIMU, TE€OMETPUUECKUNA U
¢u3nueckuif CMBICI TPOM3BOJIHOW, IepBoOOpa3Hasi, ONpeaeIEHHbINH
MHTETpall; YMEHHE HAXOAUTh AaCUMITOTHI rpaduka (QyHKIUH;, YMEHHE
BBIUMCIATh INPOU3BOAHBIE CYMMBI, IIPOM3BENEHHUS, YaCTHOIO H
KOMIO3UIIMN (PYHKIMH, HAXOJUTh YpaBHEHHE KacaTelbHOU K rpaduxy
(GyHKIMY; YMEHHE HaXOAUTh MPOU3BOAHBIE AJIEMEHTAPHBIX (DYHKIIMIA;
YMEHHE HCIOJIb30BaTh MPOU3BOAHYIO Ul HCCIeloBaHUsA (DYHKIUH,
HaXOJUTh HaWOOJbIINE W HAMMEHBIIWE 3HAueHUsS (DYHKIHI; CTPOUTH
rpauKi MHOTOWIEHOB C HCIOJIb30BAHUEM allapara MaTeMaTH4YeCKOro
aHaINM3a; NPUMEHATh NPOU3BOJHYIO MJI HAXOXKIEHUS HaWIydIlEero
peIlIeHUs] B NPUKIAJHBIX, B TOM YHCIE COLUAIbHO-D)KOHOMHUYECKUX H

bu3nUecKUX 3a7a4ax; HAXOAUTh TUIOMIAN U 00BEMBI PUTYP C TTOMOIIIHIO




HUHTCrpaia, NpUuBOJUTb NPUMCPbI MATCMATHYCCKOI0O MOACIIMPOBAHUSA C

MOMOIIbI0 Au(depeHITnaTbHBIX YPaBHECHUI

VYMeHue onepupoBarh MNOHATHAMM: rpaduk (yHKUMH, oOOpaTHas
¢byHKIMsA, KOMIO3UIMA (YHKIMN, JTUHEWHas (QYHKUUS, KBaJpaTUdHAs
byHKIHS, paroHanbHas byHKIIHS, CTeIeHHas byHKIHS,
TPUTOHOMETpUYECKHE  (YHKUIUH, OOpaTHbIe TPUTOHOMETPHUYECKHE
GyHKLMU, TOKa3zaTesnbHas M Jorapupmuyeckas (yHKIMH; YyMEHUE
CTpOUTH TpauKH U3yYEHHBIX (YHKUIUH, BBIIOIHATH MPEOOpa30BaHUS
rpaduKoB (PYHKIMH, HCIOIB30BATh I'PAPUKH JUIsl U3YYEHUS IPOLIECCOB U
3aBUCUMOCTEH, MPH PELICHWHU 3a[ad U3 APYIHX y4eOHBIX NMPEIMETOB U
3ajlay U3 peasIbHOM JKM3HU; BBIpaXaTh (POpMyJIaMU 3aBUCUMOCTH MEXIY
BEJIMYMHAMU; HCIIOJIb30BATh CBOMCTBA M TpadMKu (DYHKIIHIA 7S] pEIICHUST
yYpaBHEHM, HEpaBEHCTB M 3ajJady C IapaMeTpaMu; H300paxarb Ha
KOOPJMHATHOM IUNIOCKOCTH MHO>KECTBA PELICHUI YPAaBHEHH, HEPABEHCTB

Hn UX CUCTEM

VYMeHue peliaTh TEKCTOBBIE 3aJjauyd pa3HbIX THUIOB (B TOM YHUCIIE HA
MIPOLIEHTHI, 0JIM U YacTH, Ha ABU)XEHUE, padOTy, CTOMMOCTh TOBApOB U
yCIIyT, HAJIOTH, 3aJ1a4d U3 00JIaCTH YNpaBJICHUS JIUYHBIMH M CEMEIHBIMU
(¢uHaHCaMM); COCTaBISATh BBIPAKEHUS, YpaBHEHMs, HEPABEHCTBA U HX
CHUCTEMBI 0 YCIIOBHIO 3aJa4H, MCCIENOBAaTh IOJYyYEHHOE DPEILICHUE U
OLICHMBATh IPaBJONOJOOHOCTh PE3yJIbTAaTOB; YMEHHE MOJEINPOBATH
pealbHBIE CUTyallud Ha SA3BIKE MATEMAaTUKH; COCTAaBIATH BBIPAXKCHMS,
YPAaBHEHUs, HEPABEHCTBA M MX CHUCTEMBbl 110 YCJIOBHIO 33J]1a4H,
UCCJIEN0BATh IIOCTPOCHHBIE MOJENM C MCIOJIb30BAHUEM ammapara

anredpbl, UHTEPIPETUPOBATH MOTYYEHHBIN PE3yabTaT

YMeHue onepupoBaTh HOHATHAMU: CpeiHee apudmMeTnieckoe, MearaHa,
HauOoJIbIlIee U HAaUMEHbIIIEe 3HAUCHUS, pa3Max, TUCIEPCHsl, CTAaHJapTHOE
OTKJIOHEHUE YHCIIOBOrO HabOpa; yMEHUE U3BJIEKATh, HHTEPIPETUPOBATD
nH(opMaIrio, MPEJACTABICHHYIO B TA0IHIIAX, HA TUarpaMmax, rpadukax,
OTpaXKaroIlyI0 CBOICTBA pEAJIbHBIX NTPOLIECCOB U SIBICHUM; IPEICTABIIST
uHpOpMaIMI0O ¢ TIOMOIIBI0 TaONWII W JAWarpaMM; HCCIIeI0BaTh
CTaTUCTHYECKUE JaHHBIC, B TOM YHCIE C NPUMEHEHHEM TpadUuecKux
METOJIOB U AJIEKTPOHHBIX CPECTB; Ipa)nueCKU UCCIE0BATh COBMECTHBIE
HaOJIOZEHUST C TIOMOIIBIO JUarpaMM pAacCeUBaHMSA M JTUHEWHOM

perpeccuu




YMeHue onepupoBarh IOHATUAMM: CIIY4alHBIM ONBIT U CIIy4alHOE
COOBITHE, BEPOATHOCTh CIIy4allHOrO COOBITUS; YMEHHE BBIYUCIIATH
BEPOSITHOCTh C HCIIOJIIb30BAaHHEM TIpapUuecKuX MeETOJO0B; MPUMEHSThH
(GopMynbl CIOXKEHHUS M YMHOXKEHUS BEpOSITHOCTEH, (popMyily MOJHOU
BEPOSATHOCTH, (hopmyny bepryinn, komOuHaTopHble HakThl U HOPMYIIBI;
OLIEHUBATb BEPOSITHOCTH PEAIbHBIX COOBITUH; yMEHHE OIEepUpPOBATh
NOHATUSMH: CIy4aiiHasi BeIMYMHA, paclpelesieHue BEepOATHOCTEH,
MaTeMaTHYeCKOe OKUAAHUE, IUCIEPCHUs M CTaHJIApPTHOE OTKJIOHEHHE
CIlydaliHOW BeNWYHMHBI, (YHKIUH paclpelnesieHuss ©  IJIOTHOCTH
PaBHOMEPHOTO, II0Ka3aTeJbHOTO W HOPMAIbHOTO paclpeesieHuil;
YMEHHE HCIIONB30BaTh CBOWCTBA M3YYEHHBIX paCIpENeNIeHUuN JUIs
peleHus 3a7ay; 3HAKOMCTBO C TIOHATHSAMM: 3aKOH OOJBIIMX YHCEl,
METOABI BBIOOPOYHBIX HCCIIEJOBAHUI; yMEHHE NPUBOAUTH IPUMEPHI
HPOSIBJICHUS. 3aKOHA OOJBIIMX YHUCENT B MPHUPOJIHBIX M OOLIECTBEHHBIX
SIBJICHHUSX; YMEHHUE ONEPUPOBATh MOHATHIMH: COUETaHUE, TIEPECTaHOBKA,
YHUCIO COYETAHUHM, YUCIIO IepecTaHOBOK; OuMHOM HbroTOHA; ymeHue
PUMEHATh KOMOWHATOPHBIE (DaKTHI U PACCYKICHHS IJIs1 pEIICHUS 3a/1a4;
OLICHUBaThb  BEPOSATHOCTH  peajbHBIX  COOBITHH; COCTaBIISATh

BEPOSITHOCTHYIO MOJIEJIb U MHTEPIPETUPOBATH NOJIYYEHHBIA PE3YIbTAT

YMeHne omnepupoBaTh IOHATHUAMM: TOYKa, NpsMas, IJIOCKOCTb,
IIPOCTPAHCTBO, OTPE30K, JIy4, BEJIMYMHA YIVIA, IUIOCKUHM Yrod,
JBYI'PAaHHBIA yroJI, TPEXTPAHHBIM Yroj, CKPEIIMBAKOIINAECS IpsMBIE,
MapaJuIeJIbHOCTh U MEPIEHIUKYIISPHOCTD MPSAMBIX U IIJIOCKOCTEH, yrou
MEXIYy HPSAMBIMH, YroJl MEXAY IPSIMOM M IIJIOCKOCTBIO, YTOJI MEXIY
IIJIOCKOCTSIMU, PACCTOSIHUE OT TOYKM JI0 IUIOCKOCTH, PACCTOSHUE MEXKIY
MPSIMBIMH, PACCTOSTHAE MEXKy IUNIOCKOCTAMH; YMEHUE UCIIOJIb30BATh IIPH
pelIeHNH 3a7a4y U3y4eHHbIe (aKThl U TEOPEMbl IUIAHUMETPHH; YMEHHUE
OLICHMBAaTh pa3Mepbl OOBEKTOB OKPYXKAIOLIEro MHpPA; CTPOUTH
MaTE€MaTU4YeCKUe MOJCIHA C IIOMOIIbI0 T€OMETPUYECKUX IOHATUU H

BCJIIMYHMH, PCIIATh CBA3AHHBIC C HUMHU MPAKTHYCCKUEC 3a1a4n

10

YMeHue onepupoBaTh MOHATUSAMU: IUIOIMIAAL QUIYpbl, 00BEM (QUTYDHI,
MHOTOTPaHHUK, ITPaBUWJIbHBIII MHOTOTPaHHUK, CEYEHHE MHOIOTPAHHHUKA,
KyO, napamienenunen, NpusMa, nupamuaa, (urypa U IOBEPXHOCTb
BpallleHHs, UWIMHAP, KOHYC, map, cdepa, miomanb chepsl, IIOmaib
MOBEPXHOCTU MHUPAMU[BI, MPU3MBI, KOHYCa, LMINHApa, 00bEM KyOa,

IIPSIMOYTOJIBHOTO ITapajulelIeUIela, MUPaMUAbl, IIPU3MBI, LWIAH]PA,




KOHyca, IIapa, pa3BEPTKa MMOBEPXHOCTH, CEUEHUS KOHYCa U LWJIMHIPA,
napajuleJibHble OCH WJIM OCHOBAHMIO, CEYEHHE IIapa, IUIOCKOCTb,
Kacaromasicsi chepbl, IIIMHAPA, KOHYCa; YMEHHE CTPOUTh CEUEHHUE
MHOTOTpaHHHKa, U300pakaTh MHOTOTPAaHHUKHU, (PUTYpPbl U MOBEPXHOCTH
BpalllEHUs], UX CEYEHHUS, B TOM YHCJIE C IOMOIIBIO AIEKTPOHHBIX CPE/ICTB;
YMEHHE MPUMEHSTh CBOMCTBA r€OMETPUUECKUX (UTYpP, CAMOCTOSITENHEHO
(bopMyIHpOBaTH ONpEACICHUS U3y4aeMbIX (UTYp, BBIIIBUTATH TUIIOTE3bI
O CBOMCTBax W MpHU3HAKaX reOMEeTpUYecKuX (Guryp, o00OCHOBBIBATH WU
ONpoBepraTh HMX; yMEHHE TMPOBOAMUTH Kiaccuukanuio ¢Guryp 1o
pa3IMYHBIM TMPU3HAKAM, BBHIMOJIHATH HEOOXOAMMBIE JIOTOJHUTEIbHBIC

MOCTPOCHUS
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YMeHue omnepupoBaTh IMOHATUSAMHU: JBH)KCHHE B IPOCTPAHCTBE,
napaulebHBIA EPEHOC, CUMMETPHUS Ha TUIOCKOCTH M B MPOCTPAHCTBE,
[OBOPOT, IHpeoOpa3oBaHUE MOAO0OMS, IO0J0OHBIE (UTYpBI; yMEHHE
pacno3HaBaTh paBHbIE U MOJOOHBIE (UTYPHI, B TOM YHUCIE B IPHPOJIE,
HCKYCCTBE, apXHUTEKType; HCIIONB30BAaTh T'€OMETPHYECKUE OTHOIICHHUS
IPY PEeLICHUH 3a]1a4; HAXOAUTh F€OMETPHUUECKUE BEIUYMHBI (JUIMHA, YTOJI,
ioniaib, 00bEM) MpH pElIeHUH 3a/1a4 U3 APYTruX y4eOHBIX IPEIMETOB U
U3 peaNbHOM KM3HM; YMEHHE BBIUUCIATh F€OMETPUUYECKHE BETUUHHBI
(mmHa, yrom, TwIOmAAb, 0O0BEM, IJIOMIAIh TMOBEPXHOCTH), WCIOIB3YS
u3ydeHHbIE (POPMYIIBI U METO/BI, B TOM YHCIE: IUIOMA/b TOBEPXHOCTH
MAPaMHJIbI, TIPU3MBI, KOHYCA, IIWIMH]IpA, TUIOMaas cepnl; 00bEM KyOa,
OpsSIMOYTOJIBHOTO Mapajjiesenunena, MUpaMHUIbl, MPHU3MBIL, IHIHHIPA,

KOHYca, [I1apa; yMEHHE HaXO/IUTh OTHOLIEHHE 00bEMOB MOJIOOHBIX QUTYP
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YMeHne orneprupoBaTh MOHATUSIMHU: MPSIMOYTOJIbHAS CUCTEMa KOOPAUHAT,
BEKTOp, KOOPJMHATHI TOYKH, KOOPAMHATHI BEKTOpPA, CymMMa BEKTOPOB,
MPOM3BE/IEHNE BEKTOpa Ha 4YHCIIO, pa3iokKEeHHEe BEKTopa Mo Oasucy,
CKAJIIPHOE TMPOU3BEACHUE, BEKTOPHOE IMPOU3BEJICHUE, Yrol MEXKIY
BEKTOpAaMHU; YMEHHE HCIIOIh30BaTh BEKTOPHBIA U KOOPJAUHATHBIA METO]I
JUISL pelIeHHs TEeOMETPUYECKHX 3alad H 3adad APYTUx y4eOHBIX

IIPEAMETOB
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YMeHue BbIOMpATh TMOAXOMAMIMKA METOA s PpeIHICHUs 3a/1a4H;
[IOHUMAHUE 3HAYUMOCTH MATEMaTUKM B M3YYEHUM IPUPOIHBIX U
OOIIIECTBEHHBIX ~NPOIIECCOB U  SBJICHHUI; yMEHHE paclo3HaBaThb

IMPOABJICHUC 3aKOHOB MAaTEMAaTUKNW B HCKYCCTBE, YMCHHC IIPUBOANUTH




IIpUMEPBl  MATEMaTUYECKUX OTKPBITMM POCCHMCKOM U  MHPOBOU

MaTeMaTH4YeCKOM HayKHu




INIEPEYEHD 2JIEMEHTOB COAEP KAHUSA, IIPOBEPAEMbBIX HA EI'D

11O MATEMATHKE

Kon IIpoBepsieMblii 3JIeMeHT cOAepPKAHUA
1 Uwucna v BBIYUCICHUS

11 Harypanbhblie u nensie uncia. [lpu3Haku AeTMMOCTH HENbIX YUCel

12 Parmonanbueie  uyucna. OOBIKHOBEHHBIE W JECSATUYHBIE JAPOOH, TPOLIEHTHI,
' OeCKOHEUHBIE TIEPHOUUECKUE IPOOH

13 Apudmernueckuii KOpeHb HaTYypallbHOW cTeneHu. J{eficTBUs ¢ apuMeTHIECKUMHU
' KOPHSIMH HAaTypaJIbHOW CTETICHU

14 Crenenp ¢ menbiM mokazateneM. CTeneHb C palMOHAIBHBIM ITOKA3aTeIeM.
' CBoiicTBa cTeNIeHU

15 CuHyc, KOCHHYC W TaHTEHC YHCIOBOIO apryMeHTa. ApPKCHUHYC, apKKOCHHYC,
' apKTAHT'€HC YMCIIOBOI'O apryMeHTa

1.6 Jlorapudm umcna. JlecaTUuHble U HATYypaJIbHbIE JTOrapH(pMbI

JlelicTBUTenbHbIE uucia. ApupMeTHyeckre Oomepanuu ¢ JAeHCTBUTEIbHBIMU
1.7 yucnamu. [IpuOmmk€HHBIE BBIYMCICHUS, NpaBWJIa OKPYIJIEHUS, MPHUKHUIKA U
OIIEHKA Pe3yJIbTaTa BbIYMCICHHI

1.8 [IpeoOpa3oBanue BbIpaxkeHUI

1.9 KommiekcHbie uncna
2 VpaBHEHUS M HEPABEHCTBA

2.1 Lenbie u 1poOHO-paIOHAIEHBIC YPAaBHEHUS

2.2 WppatmonanbHble ypaBHEHUS

2.3 Tpuronomerpuueckre ypaBHEHUS

2.4 [Toka3zaTenbHbIE U JOrapuPMHUUECKIE YPABHEHHS

2.5 Lenbie u 1poOHO-paAIIOHAIbHBIE HEPABEHCTBA

2.6 HppainmonanbHble HEpaBEeHCTBA

2.7 [Toka3zaTenbHble U JOrapupMUUECKUE HEPABEHCTBA

2.8 Tpuronomerpuueckrue HepaBeHCTBA

2.9 CucreMbl 1 COBOKYITHOCTH YPABHEHHI U HEPABEHCTB

2.10 VYpaBHEHHUsI, HEPAaBEHCTBA M CHCTEMBI C TTapaMeTpamMu

211 Marpwuiia CUCTEMBI IMHEWHBIX YpaBHEHUN. ONpeaenuTenb MaTPHUIIbI
3 OyHKIMU U Tpaduku




Oynkius, crocodsl 3amanus GyHkuuu. ['padpuk ¢yHkuuu. BzaumHo oOparHbIe

3 ¢ynkuuu. Yérneie u Heu€THbIe GyHKIMU. [lepuoauueckue GpyHKIUMN
OO6nacte ompeneneHus: U MHOXKECTBO 3HaueHWH ¢yHkumu. Hymu QyHKmm.
3. [IpomMexxyTku  3HAKOMOCTOSHCTBA. [IpOMEXYTKM MOHOTOHHOCTH  (DYHKLUH.
' Maxkcumymbl 1 MUHUMYMbI (QyHKIuH. HaumOosbliee m HauMeHblIee 3Hau€HHE
(GYHKLIMU Ha IPOMEXYTKE
33 CreneHHass (QyHKUUS C HaTypaJbHBIM M IIeJIbIM IOKa3areneM. EE cBolicTBa u
' rpaduk. CoiicTBa 1 rpaduK KOpHS N-OW CTETICHH
3.4 Tpuronomerpudeckne GyHKINHU, UX CBOMCTBA U rpaduku
3.5 [Toka3zarenbHas u orapudmMudeckas QyHKIUU, KX CBOHCTBA U TpaduKH
36 Toukm paspeiBa. AcumnrtoTsl rpadukoB ¢yHkuuid. CpoiicTBa (QyHKIUH,
' HETPEPHIBHBIX HA OTPE3Ke
3.7 IlocnenoBaTeabHOCTH, CIOCOOBI 3aJaHKs IOCIEI0BATEILHOCTEH
3.8 Apudmernaeckas u reomeTprueckas mporpeccun. @opmyiia CI0KHBIX MPOIEHTOB
4 Hauana maTemMaTiaeckoro aHaimsa
4.1 ITpousBonnas ¢pyHkuuu. [Ipon3BoaHbIe 3IeMEHTApHBIX (QYHKIUN
[IpuMeHeHHe TPOU3BOMHOM K HCCIENOBaHUIO (YHKUMNA Ha MOHOTOHHOCTH M
4.2 sKcTpeMyMbl. Haxox/1eHre HanboIbIIero 1 HAaMMEeHbIIEro 3Ha4eHus! (YHKIIMU Ha
OTpe3Ke
4.3 IlepBooGpasnas. MuTterpain
5 MHoecTBa 1 JIOTUKA
5.1 MHoxecTBO, onepaiuu HajJ MHOKecTBaMH. [{narpammel Ditiepa — Benna
5.2 Jloruka
6 BeposiTHOCTB 1 cTaTHCTHKA
6.1 OnucarenpHasi CTATUCTUKA
6.2 BepositTHOCTB
6.3 KombunaTtopuka
7 CeomeTpust
7.1 @urypsl Ha IIOCKOCTH
7.2 [IpsiMble U TIIOCKOCTH B TPOCTPAHCTBE
7.3 MHororpanHuKu
1.4 Tena u MOBEPXHOCTH BpPAILICHUS
7.5 KoopauHats! 1 BEKTOPHI




YYEBHO-METOINYECKOE OBECIIEYEHHE
OBPA30OBATEJIBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IJIA YYEHUKA

JI.C. Artanacsan u np., «I'eomerpus 10 -11», «IIpocsemnienue», Mocksa, 2020

METOJUYECKHUE MATEPHUAJIBI VIS YYUTEJIA

b.T'. 3uB, «JlumakTuyeckue Marepuaisl 1o reomerpuny, C.-IlerepOypr, 2019 u
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