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MNOACHUTEJBHASA 3AIINCKA

['eomeTpus sBisieTcs OJHUM K3 0a30BBIX KYpCOB Ha YPOBHE CPEIHEIrO
obmiero o0Opa3zoBaHUsl, TaK KaK 00€CIIEYUBAET BOZMOKHOCTh U3YyUEHUS TUCIUILINH
€CTECTBEHHO-HAYYHON HAIIPABICHHOCTH M MPEIMETOB T'YMAaHMTAPHOTO ILIMKJIA.
[TockonmpKy  JIOTHUYECKOE  MBIIUICHHE,  (QopMHUpyeMOe  TpU  H3yYEHUHU
00y4aroIUMUCS MOHATUIHHBIX OCHOB I€OMETPHUH, IIPU JOKA3aTEIbCTBE TEOPEM U
IIOCTPOEHUU LIETIOYKU JIOTUYECKUX YTBEPKACHUM IIPU PELICHUU N€OMETPUYECKHUX
3aJa4, YMEHHME BBIIBUIAaTb M OINPOBEPrarb TUIIOTE3bl HEMOCPEICTBEHHO
WCIIOJB3YIOTCS IIPU PEIIEHUM 33/1a4 €CTECTBEHHO-HAy4YHOI'O IMKJIA, B YAaCTHOCTHU
busznyeckux 3aaay.

[{enb ocBoeHUs nporpamMmsl yueOHOro Kypcea «I'eomerpusk» Ha yriryOiaéHHOM
YpPOBHE — pa3BUTHE MHAMBUIYAJIbHBIX CIIOCOOHOCTEH OOyyarommxcs Mpu
U3YUYEHUU T€OMETPHUH, KaK COCTaBIIAIONIEH MpeaMeTHol obnact «MaremaTtuka u
uHpopmaTrka»  yepe3  O0OeCleUYeHHE  BO3MOXHOCTHM  NPUOOpETEHHS U
UCIIOJIb30BaHUsl 0ojiee TIyOOKHMX T€OMETPUYECKUX 3HAHUW W JACUCTBUM,
CHEeLM(PHUUHBIX T€OMETPUN, U HEOOXOIUMBIX JUIsl YCIEIHOrO Mpo(hecCnoOHaTIbHOTO
o0pa30BaHMsl, CBA3aHHOIO C UCIOIb30BAaHUEM MATEMATUKU.

[IpuopuTeTHBIMM 3aJayaMu Kypca TI'€OMETpUM Ha YIUIyOJIEHHOM YPOBHE,
PaCHIMPSAIONIMMH U YCUIIMBAIOIIUMHU Kypc 0a30BOT0 YPOBHS, SIBIISIOTCS:

paclIMpeHne MPEACTABICHUA O T€OMETPUH KAaK 4aCTU MUPOBOU KYJBTYPHI U
(GbopMHUpOBaHKE OCO3HAHUS B3aUMOCBS3M T€OMETPUH C OKPYKAIOLIUM MHPOM;

dopMupOBaHUE TMPENCTaBICHUS O MPOCTPAHCTBEHHBIX (Urypax Kak o
BAKHEMIIMX MATEMAaTUYECKUX MOJEIAX, MO3BOJSIONIMX OINKCHIBATH M U3Yy4aTh
pa3HbIE SBJICHUS OKPYIKAKOLIEr0 MUPA, 3HAHUE MMOHATHIHOTO aIapara no pasiaeiy
«CtepeomeTpus» yueOHOro Kypca reOMeTpuH;

dbopMupoBaHHE  yMEHHUS  BIAJETh  OCHOBHBIMM  TOHATUSMHU O
POCTPAHCTBEHHBIX (PUTypaX W UX OCHOBHBIMU CBOMCTBAMH, 3HAHUE TEOPEM,
bopMyn M yMEHHME HUX NPUMEHSTh, YMEHHS JIOKa3blBaTh TEOPEMbl U HAXOJIUTh
HECTaHJapTHbHIE CIOCOOBI PEIICHUS 3a/1a4;

(dbopMUpOBaHKE YMEHUS paclio3HaBaTh HA YEPTEXKAX, MOJAEIAX U B PEATbHOM
MHUpPE MHOIOTPAaHHUKM M Te€jla BpalleHUs, KOHCTPYUPOBATb TI'€OMETPUYECKHUE
MOJENH;

dbopMHpOBaHUE MOHUMAHUS BO3MOMXHOCTH aKCMOMAaTHYECKOTO MOCTPOCHHUS
MaTeMaTHYECKUX TeOpHil, (opMHpoBaHME MOHUMAHUS POJM AKCMOMATUKHU TPU
MIPOBEICHUHU PACCYKICHUN;

dbopMupOBaHHE YMEHHS BIAJE€Thb METOJAMHU JI0KA3aTeIbCTB U aJITOPUTMOB
pELIEHUs, YMEHUA UX IPUMEHSTh, MPOBOAUTH JOKA3aTENIbHBIE PACCYKICHHS B
XOJI€ PELICHHS CTEPEOMETPUUECKHX 3a4a4 U 3a]1a4 C IPAKTUUYECKUM COJIEPKAHUEM,
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dbopMupoBaHHE TPENCTaBICHUS O HEOOXOOUMOCTH  JOKa3aTeJIbCTB  IMpHU
000CHOBaHUY MaTEMAaTUIECKUX YTBEPKICHUH U POJIM aKCHOMATHUKH B TTPOBEICHUH
JETyKTUBHBIX PACCYXKICHUM;

pa3BUTHE M COBEPIICHCTBOBAHUE MHTEIUICKTyalIbHBIX UM  TBOPUYECKHX
CrIoCOOHOCTEM 00y4Yaromuxcs, Mo3HaBaTEIbHON aKTUBHOCTHU, UCCIIEIOBATEIbCKUX
YMEHHM, KpUTUIHOCTH MBIIUICHUS, THTEPECA K U3YUCHUIO T€OMETPUU;

¢dopmupoBanre (yHKIIMOHATHLHOW TPaMOTHOCTH, PEJIEBAHTHON T€OMETPHUH:
YMEHHUSl paclo3HaBaTh IMPOSBICHUS T€OMETPUUYECKUX TOHITHH, OOBEKTOB U
3aKOHOMEPHOCTEH B pealbHBIX JKMU3HEHHBIX CUTYAlMSIX W MPU U3YUYEHUU JIPYTUX
y4eOHBbIX  TMPEIMETOB, MPOSBICHUS 3aBUCUMOCTEH UM  3aKOHOMEPHOCTEH,
MOJICJIMPOBAHUSl PEAJbHBIX CHUTYAllMid, HCCIEIO0BAHUS IOCTPOEHHBIX MOJEIEH,
MHTEPIIPETALUY MOJTYYEHHBIX PE3YJIbTATOB.

OCHOBHBIMH COZIEp>KaTEIbHBIMU JIMHUSAMU y4eOHOTO Kypca «I'eoMeTpus» B
10-11 «kmaccax sBisAroTca: «lIpsMble W IIIOCKOCTH B MPOCTPAHCTBEM,
«Mmnororpannukn», «Tema BpameHus», «BeKTOpsl M  KOOpAWMHATHI B
MPOCTPAHCTBEY, «JIBMKEHUS B IPOCTPAHCTBEY.

ChopmynupoBannoe Bo PI'OC COO TpeboBaHUE «YMETh OINEPUPOBATH
MOHATUSIMUY», PEICBAHTHBIMU T€OMETPUM Ha YIIIyOJIEHHOM ypoBHE OOyYEeHHS B
10—-11 xmaccax, OTHOCUTCSI KO BCEM COJIepKaTEIbHBIM JIMHUSAM y4eOHOro Kypca, a
(dbopMHpOBaHUE JIOTMYECKUX YMEHUH  pacmpenenserci He  TOJBbKO 110
CoJIep KaTeNIbHBIM JIMHUSM, HO U 10 rogam oOydenus. Coaep:kaHue oOpa3oBaHus,
COOTBETCTBYIOILIEE NMPEAMETHBIM pe3ysibTaTaM ocBoeHus denepanbHoil paboueit
MPOrpaMMBbl, paclpeeEHHBIM IO ToJaM OOyYEHHs, CTPYKTYpUPOBAHO TaKUM
o0pa3oM, 4TOObI KO BCEM OCHOBHBIM, MPUHIIMITHAIIBHBIM BOIPOCAM O0yYaroIIHecs
oOpamiajiucb  HEOJHOKpPAaTHO. OTO TMO3BOJIAET OPraHU30BaTh  OBJAJCHUE
r€OMETPUYECKUMH TOHSATHUSIMHU U HaBBIKAMU MOCIEI0BATEIBHO U MOCTYIATENIBHO, C
COOJTIO/IEHNEM MPUHIIUIIA TIPEEMCTBEHHOCTH, @ HOBBIE 3HAHMSI BKJIIOYATH B OOIIYIO
CUCTEMY T€OMETPUUECKUX MPEJCTABICHUN 00YyUaIOIUXCsl, pACIIUPSSL U YIITyOJIsis
e€, o0pa3ys NpOYHbIE MHOKECTBEHHBIE CBSI3H.

[lepexon K M3yYEHUIO TEOMETPUH Ha YIiayOJEHHOM YPOBHE MO3BOJISIET:

co3math ycioBus i auddepeHunanuiu  00ydeHHs,  MOCTPOCHUS
WHIUBUIYAIbHBIX ~ 00pa30BaTeIbHBIX IMporpamMM, OOECIeuuTh yriyOJIEHHOE
U3Y4YEHHUE TEOMETPHUH KaK COCTaBIISONIEH yueOHoro mpeamera «MareMaTukay;

MOATOTOBUTH OOYYAIOIIUXCA K TMPOJAOKEHUIO H3YUYCHUS] MaTEMaTUKH C
ydéTtoM BbIOOpa Oyayiel mpodeccuu, oOecreunBas MPEEMCTBEHHOCTh MEXKTY
o01uM 1 ipodeccuoHaTLHBIM 00pPa30BaHUEM.

Ha wusyuenue yuebHOro Kypca «['eomerpusi» Ha yriIyOJIEHHOM YpOBHE
otBoauTcs 204 yaca: B 10 kimacce — 102 yaca (3 yaca B Hezaento), B 11 kimacce — 102
yaca (3 4aca B HEJIEJI0).
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COAEPKXAHUE OBYUYEHUA
10 KITACC

IIpsiMmble ¥ IVIOCKOCTH B IPOCTPAHCTBE

OCHOBHBIE  NOHATHS ~ CcTepeoMeTpur. Touka, npsMas, IUIOCKOCTb,
npoctpancTBO. lloHATHE 00 aKCMOMAaTHYECKOM IOCTPOEHUHM CTEPEOMETPHUU:
AKCUOMBI CTEPEOMETPUH U CIEACTBUS U3 HUX.

B3anMmHOE pacnosioKeHue MpsSMBIX B IPOCTPAHCTBE: INEPECEKAOIIUECH,
NapajulesIbHble M CKpelmBaromuecs npsmbie. [Ipu3Hakum CKpemmBaromuxcs
npsAMBIX. [TapamuieIbHOCT IPSAMBIX U IJIOCKOCTEH B IIPOCTPAHCTBE: NapajuIe/IbHbIE
IIPSAIMBIE B IIPOCTPAHCTBE, IAPAJLIEIBHOCTD TPEX NPSIMBIX, IAPAIIICIBHOCTD IIPAMOU
u 1iockoctu. [lapamiensHoe W LEHTpabHOE MPOEKTUPOBAHHE, H300paKeHHUE
¢uryp. OCHOBHbIE CBOMCTBa NapajjIeNIbHOrO MpOoeKTUpoBaHus. W3o00paxenue
¢buryp B mapajyieqbHONM MPOEKUHH. YTJbl C COHAMPABICHHBIMU CTOPOHAMH, YIOJ
MEXIy NpsAMBIMU B IIPOCTPAaHCTBE. [lapayieIbHOCTh IJIOCKOCTEN: NapajuleibHbIe
IIJIOCKOCTH, CBONCTBA IapajjieabHbIX IIJIOCKOCTEN. IIpocrenmmue
IPOCTPAHCTBEHHbIE (QUIYyphl Ha IUIOCKOCTH: TETpaj’Ap, MapajulelenuIie],
MMOCTPOCHUE CEYCHUM.

[leprieHIUKYJISPHOCTD MPSIMOM U IUIOCKOCTH: NEPIEHAUKYJIAPHBIE IIPSAMBIC B
IIPOCTPAHCTBE, NPSAMBIC MAPAJIICIAbHBIE W IEPIEHIUKYJSIPHBIE K IIOCKOCTH,
IIPU3HAK MEPHEHAUKYIAPHOCTH IPAMOM M IUIOCKOCTH, TEOpeMa O IpsAMOU
MEPIECHINKYJIAPHON IIJIOCKOCTH. OpTroronansHOE IIPOECKTUPOBAHUE.
[leprieHIUKYISIp ¥ HAKJIOHHBIE: PACCTOSIHUE OT TOYKHM 10 TUIOCKOCTH, PACCTOSTHUE
OT MNpsAMOM [0  IUJIOCKOCTH,  NpoeKuus  QUrypbl Ha  IJIOCKOCTb.
[leprieHIUKYJISPHOCTh  IUIOCKOCTEH: INPU3HAK  IEPHEHIUMKYJAPHOCTH  JIBYX
mIockocTer. Teopema o TpEX MepHeHIuKyIspax.

VYriael B NpOCTPAHCTBE: YroJl MEXAY IMPSMOW M INIOCKOCTBIO, IBYTPAHHBIN
yIOJI, JMHEWHBIA YTOJI IBYTPAHHOIO yria. TpEXTpaHHBIA U MHOTOTPAHHBIE YIJIBL.
CpoiicTBa IUIOCKMX YIJIOB MHOTOrpaHHoro yria. CBoHCTBa IUIOCKMX H
JBYI'PaHHBIX YTIJIOB TPEXIPAHHOTO yruia. TeopemMbl KOCMHYCOB UM CHUHYCOB JUIA
TPEXTPAHHOIO YIJIa.

MHoOrorpaHHuKHu

Buasl MHOrorpaHHukKoB, pa3sBEpTKa MHOrorpaHHuka. Ilpmsma: n-yrosbHas
npusMa, npsiMasi 1 HaKJIOHHAs! PU3MbI, OOKOBAasI U MOJIHAsI TOBEPXHOCTh MPU3MBI.
[Tapayutenienumien, OPSAMOYTOJIBHBIA — MApajuleenune]; ¢  €ro  CBOMCTBA.
Kparuaiime mnyTM Ha TIOBEpXHOCTHM MHOTOrpaHHuka. Teopema Oinepa.
[IpoctpanctBennass TeopeMa Iludaropa. Ilupamupa: n-yroibHas nUpamMuiaa,
npaBwibHas U yceu€HHass nupamuabl. CBoiicTBa péOep M OOKOBBIX TIpaHei
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npaBWIbHOM nupaMubl. IIpaBuibHbIE MHOIOTpaHHUKHW: MPAaBHIIbHAs MpU3Ma U
npaBWibHAs NUpamMuAa, MPaBWIbHAs TPEYrojibHas MNUpaMuia M MPaBUIbHBIN
TeTpa’ap, KyO. IlpencraBieHne O NpaBUIBHBIX MHOTOTPAaHHUKAX: OKTa’3Jp,
JOJIEKadIp ¥ UKOCAdIP.

Bbruncnenne 31€MEHTOB MHOTOTPAaHHUKOB: pEOpa, AuaroHaau, YIJbl.
[Tnomans OOKOBOM MOBEPXHOCTH U TOJHOM MMOBEPXHOCTH NPSIMOW MPU3MBI,
IUIOLIAJb OCHOBAHMM, TeOpeMa O OOKOBOW ITOBEPXHOCTHM NPSIMOM MPU3MBIL
[Tnomane OOKOBOM TOBEPXHOCTM W IOBEPXHOCTH MPABUIBHOM MHpPaMUbI,
TeopemMa O IUIOAAN YCEUYEHHON MMPaMHU/IBI.

CuMmmMmeTprss B IIPOCTPAHCTBE. OJIEMEHTBl CHMMETPHUM  IIPABHJIBHBIX
MHOTOIpaHHUKOB. CHMMETpUsT B MPAaBUJIBHOM MHOTOIPAHHHUKE: CHUMMETPUS
napajuielenunea1a, CUMMETPHUsS NPABWIBHBIX NPHU3M, CHMMETpPHUS IPABHIBHON
UpaMUIblL.

BeKTOopbI M KOOPAMHATHI B IPOCTPAHCTBE

[ToHsATUSA: BEKTOp B MPOCTPAHCTBE, HYJIEBOM BEKTOpP, JUIMHA HEHYJIEBOTO
BEKTOpa, BEKTOPbl KOJUIMHEAPHBIE, COHAINpPABIECHHbIE M IMPOTHUBOMIOJI0KHO
HaIlpaBJICHHBIE BEKTOPHI. PABEHCTBO BEKTOPOB. [[€UCTBUS C BEKTOPAMU: CIIOKEHUE
Y BBIYMTAaHUE BEKTOPOB, CYMMa HECKOJIBKMX BEKTOPOB, YMHOXXEHHE BEKTOpa Ha
gucyio. CBOMCTBA CII0KEHMSI BEKTOPOB. CBOMCTBA YMHOKEHHS BEKTOPA HA YHUCIIO.
[TonsiTe KOMILTaHApHBIE BEKTOpBI. [IpH3HAK KOMIUIaHAPHOCTU TPEX BEKTOPOB.
[IpaBuno mnapaurenenunena. Teopema O PpasloOKEHUHM BEKTOpa IO TpEM
HEKOMIUIAaHApHBIM  BekTopaM. IIpsmoyrosibHass  cucremMa  KOOpAHMHAaT B
npoctpancTBe. Koopaunatel BekTopa. CBsi3b MEXIy KOOpAWHAaTaMH BEKTOpa M
KOOpJIMHAaTaMH TOYEK. YTOJI MexXay BekTopaMu. CKalasipHOE MPOU3BEICHUE
BEKTOPOB.

11 KJIACC

Tena Bpamenust

[ToHsATHSA: IWIMHIPUYECKAs TOBEPXHOCTh, KOHWYECKAass ITOBEPXHOCTD,
cepuueckas TOBEPXHOCTh, OOpasyromme TMoBepxHocTed. Tema BpalieHUs:
IUWIMHAP, KOHYC, YCEUYEHHBIM KOHYC, cdepa, map. Bzaummuoe pacnonoxeHue
chepbl M TUIOCKOCTH, KacaTellbHas IUIOCKOCTh K cdepe. M3obOpaxkeHue Ten
BpaIeHus Ha TI0CKoCcTH. Pa3BépTka mumuHApa W KoHyca. CuMMerpus chepsl U
mrapa.

O0béM. OcHoBHBIE CBoOiicTBa 00BEMOB Ten. Teopema 00 00bEMe
MPSIMOYTOJILHOTO Tapajulesienunena u ciaeactBuss u3 He€. OO0bEM mpsiMoil U
HAKJIOHHOM TPU3MBI, IWIMHIPA, MTUPaMHIbl U KoHyca. OO0BEM mapa W mapoBOTO

CEIMCHTA.
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KoMmOuHanuu Ten BpamieHus U MHOTOTpaHHHMKOB. [Ipu3ma, BhucaHHasi B
IWIMHIpP, ONHCaHHAs OKojo IuuHapa. llepecedenne cdepsl U mapa c
wiockocThio. Kacanne mapa u chepsl miockocTeio. [loHATHE MHOTOrpaHHUKA,
ONMKMCAHHOTO OKOJIO c(depbl, cdepbl, BIUCAHHOW B MHOTOIPAHHUK WM TEJO
BpAILCHUS.

[Tnomans MOBEPXHOCTH IMUIMHAPA, KOHYyCa, IUIOMAaAb chepsl U e€¢ JacTel.
[Tonobue B mpoctpancTBe. OTHOUIEHHE OOBEMOB, IUIOIMIANACH MOBEPXHOCTEH
nonoOHeix Quryp. IlpeoOpazoBanue mnomodusi, romoreTusi. Pemienue 3amay Ha
IJIOCKOCTH € UCTIOJIBb30BAaHUEM CTEPEOMETPUUECKUX METOOB.

[TocTpoeHue ceueHNI MHOTOTPAHHUKOB U TEJI BPAIICHUS: CEUEHUS LIIIMHAPA
(mapaJuienbHO M TMEPNEHAUKYISIPHO OCH), CEUYEeHHs KOHyca (mapajuieibHbIe
OCHOBAHMIO U POXOJIAILIME YEepPE3 BEPIIMHY), CEUYEHUS 111apa, METOAbI IOCTPOECHUS
CEUYECHMI: METOJ CJIEI0B, METOJ BHYTPEHHEIO NMPOEKTHUPOBAHUS, METOJ IEpeHOca
CEKYILEH TIIOCKOCTH.

BekTopbl U KOOPAUHATHI B MPOCTPAHCTBE

Bektopel B mpoctpanctBe. Omnepanmy HaJx BEKTOpamMu. BekTopHoe
YMHOXEHHE BEKTOpoB. CBOWCTBA BEKTOPHOrO yMHOXeHUA. lIpsaMoyronpHas
cucrteMa KoopauHat B mpoctpancTBe. KoopauHatel Bektopa. PaznoxkeHue Bektopa
no Oasucy. KoopamHaTHO-BEKTOPHBIA METOJl TpPH PEHICHHUH TIE€OMETPUUYECKHUX
3a1ad.

J{BMKEeHUA B IPOCTPAHCTBE

JIBrxenus mpoctpaHcTBa. OtoOpakeHus. JIBUXKEHUS U PaBEHCTBO (UTYP.
OO6mme cBoiicTBa JBWKEHUH. Buabl JBMXKEHUH: TapaulelbHBIA IEPEHOC,
LHEHTpaJbHasl CUMMETPUS, 3€pKaJbHasi CUMMETpHs, MOBOPOT BOKPYT MPSIMOM.
[IpeobpazoBanus nonodus. [Ipsmas u chepa Ditnepa.
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INJIAHUPYEMBIE PE3YJIBTATBI OCBOEHHUSA YYEBHOI'O KYPCA
«'EOMETPHUSI» (YIJIYBJIEHHBIA YPOBEHB) HA YPOBHE
CPEJHEI'O OBLIIET'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

1) rpaxxaanckoe BOCIIMTAHME:

Cc(pOpMUPOBAHHOCTH IPAKIAHCKON MO3ULUHU 00yYaOIIErocss Kak akTUBHOTO U
OTBETCTBEHHOTO  WIEHA  pPOCCUHCKOro  OOMIECTBa,  MPEACTaBIECHUE O
MaTEeMaTHYECKUX OCHOBAaX (PYHKIIMOHUPOBAHUS PA3IUYHBIX CTPYKTYp, SIBICHUH,
OpoLeayp TIpaxaaHcKoro oOmiecTBa (BbIOOpPBI, OMNPOCH U JAPYroe), YMEHHue
B3aMMOJICUCTBOBATh C COLMAJIBHBIMA HMHCTUTYTAMH B COOTBETCTBUM C HX
(GYyHKUMSIMU 1 HA3HAYEHUEM;

2) naTpuOTHYECKOE BOCIIUTAHKE:

c(hOpMUPOBAHHOCTh POCCUUCKOM T'pakIaHCKOW UIACHTUYHOCTH, YBOXKECHUS K
IIPOILIVIOMY M HACTOSLIEMY POCCUMCKONM MaTeMaTUKH, LICHHOCTHOE OTHOLIECHHUE K
JOCTUKEHUSAM POCCUMCKUX MAaTEMaTUKOB U POCCUUCKON MAaTeMaTUYECKOW IIKOJIBI,
UCIIOJIb30BAaHUE ATUX JOCTHXKEHMM B JAPYTHX HAyKax, TEXHOJOTHUAX, cdepax
DKOHOMHKHU;

3) IyXOBHO-HPABCTBEHHOE BOCIIUTAHUE:

OCO3HaHUE JYXOBHBIX LIEHHOCTEH POCCUHCKOIO Hapojaa, cOpMUPOBAHHOCTh
HPABCTBEHHOI'0 CO3HAHUs, DTUYECKOIO IOBEICHMS, CBSA3aHHOIO C IPAKTUYECKUM
IIPUMEHEHUEM JOCTH)KCHUM HAyKHM W JEATEIBHOCTBIO YUYEHOrO, OCO3HAHUE
JIMYHOTO BKJIaJa B MOCTPOCHHUE YCTOMYUBOTO OyAYILEro;

4) 3cTeTn4ecKoe BOCIIUTAHUE:

JCTETUYECKOE OTHOILIEHUE K MHPY, BKIIOYAsl OCTETUKY MAaTeMaTUYECKUX
3aKOHOMEpPHOCTEM, OOBEKTOB, 3a/1a4, PEIICHUH, pacCyKICHU, BOCIPUUMUYUBOCTh
K MaTEMaTHUYECKUM aCIIEKTaM Pa3IMYHbIX BUJIOB HCKYCCTBA;

S) pusuveckoe BoCIUTAHME:

C(OPMUPOBAHHOCTh YMEHHUS TMPUMEHSATh MaTeMaTUYeCKUEe 3HAHUS B
MHTEpecax 3/10pOBOro U 06e30MacHOro oopasa KM3HU, OTBETCTBEHHOE OTHOILIEHUE K
CBOEMY 3J0POBbIO (3I0pOBOE THUTAHHE, COATAHCUPOBAHHBIN PEXKUM 3aHATHUN U
OTIIbIXa, peryisipHas (u3nvecKas aKTUBHOCTH), PU3NYECKOE COBEPIICHCTBOBAHUE
IIPU 3aHATUAX CIIOPTUBHO-0310POBUTEIBHOMN AEATEIBHOCTHIO;

6) Tpy1oBOE BOCIMTAHHE:

TOTOBHOCTh K TpPYAYy, OCO3HaHHE IIEHHOCTH TPYAOIIOOUs, HHTEpeC K
paznmuyHbiM  cepaM  MPOPECCUOHAIBHOM  ACSATENbHOCTH, CBA3AHHBIM  C
MaTeMaTUKOW M €€ MPWIOKEHUSMU, YMEHHE COBEpLIaTh OCO3HAHHBIM BHIOOD
Oyayuieit mnpodeccuu U peaan30BbIBATH COOCTBEHHBIC JKM3HEHHBIE IUIAHBI,
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TOTOBHOCTh M CIIOCOOHOCTh K  MaTeMaTH4YeCKoMy  OOpa3OBaHHUIO U
caMOOOpa30BaHUI0 HA TPOTSHKEHUU BCEU JKU3HH, TOTOBHOCTh K AKTUBHOMY
Y4acTHUIO B PEIICHUU MPAKTUUECKUX 3a]1a4 MaTeMaTHYECKOW HAMPaBICHHOCTH;

7) 3K0JI0rHYeCKOe BOCIIUTAHHE:

c(hOPMUPOBAHHOCTh  JKOJIOTMYECKOH  KYJIbTYphbl, TIOHUMAaHHE BIIMSHUS
COI[MATTbHO-?KOHOMUYECKUX MPOIIECCOB HA COCTOSTHUE MPUPOJHON U COIMATBHOMN
Cpebl, OCO3HaHUE IrI00ATIBHOTO XapaKTepa IKOJOTUUECKUX MPo0JieM, OpUeHTAIUS
Ha TIPUMCHCHHE MaTeMaTHYeCKUX 3HAHUW JUIS pelieHus 3agad B o0JacTu
OKpY’)Karolel cpebl, IJIAaHUPOBAHME IIOCTYNKOB W OIIGHKH HMX BO3MOXKHBIX
MOCJICACTBUM JIJIs1 OKPY>KAIOIIECH CPe/Ibl;

8) HeHHOCTH HAYYHOI'0 MO3HAHMSL:

c(hOpPMHPOBAHHOCTh MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  pa3BUTHSI HAyKW W OOIIECTBEHHOM  MPAKTUKH, IOHHMMaHUE
MaTeMaTHYECKOM HayKH KakK c(]epbl 4YeIoBEeUeCKOW MesATEebHOCTH, 3TaroB €&
Pa3BUTHS M 3HAYUMOCTH ISl PA3BUTHS LMBUIM3ALMH, OBJIAJCHUE S3BIKOM
MaTeMaTUKU W MaTeMaTUYeCKOM KyJIbTypol Kak CpEICTBOM TO3HAHHUS MHpA,
TOTOBHOCTh OCYIIECTBIIATh MPOEKTHYI0 M HUCCIEIOBATEIbCKYIO JESATEIbHOCTh
WHJIMBUIYAJIBHO U B TPYMIIE.

METAIIPEAMETHBIE PE3YJIBTATDBI

ITo3HaBaTe/IbHBIC YHUBEPCAJIbHBIC Y4eOHbIE 1eiiCTBUS

ba3oBble 1ornuecKkue aeiicTBUA:

BBIBJISITh M XapaKTEPU30BaTh CYIIECTBEHHBIE NPU3HAKH MATEMAaTUYECKUX
OOBEKTOB, TIOHATUM, OTHOIIEHUH MEXIOy MOHATUSAMH, (HOPMYIUPOBAThH
OTIpe/IeNICHUs TOHATHI, yCTaHAaBIMBATh CYIIECTBEHHbIN NMPU3HAK KiacCU(pUKALIUH,
OCHOBAaHMSI 1711 0000IIEHHS U CPABHEHHSI, KPUTEPUHU TPOBOMMOTO aHAJIN3a;

BOCIIpUHUMATh,  (opMylIupoBaTh U  MOPEeOOpPa3OBBIBaTh  CYXKIACHHS:
YTBEPAUTEIbHBIE U OTPULATENbHbIC, EAMHUYHbBIC, YACTHBIE U OOIINE, YCIOBHBIE;

BBISABJISITH MATEMATUYECKUE 3aKOHOMEPHOCTH, B3aUMOCBSI3U U IIPOTUBOPEUHS
B (pakTax, JaHHBIX, HAONIONEHUSAX M YTBEP)KIEHUSX, MpeAsiaraTb KpUTEPUH s
BBISIBJICHUSI 3aKOHOMEPHOCTEN U TPOTUBOPEUHNIA;

JeJaTh BBIBOABI C HCIOJb30BAHUEM 3AaKOHOB JIOTHKH, AEAYKTUBHBIX H
WHIYKTUBHBIX YMO3AaKIIOUEHUH, YMO3aKJIFOUEHUH 110 aHAJIOTHH;

IIPOBOJAMUTH CAMOCTOATENIBHO J0KA3aTEIbCTBA MATEMATUYECKUX YTBEPKIACHUN
(mpsAMBIE U OT MPOTUBHOTO), BEICTPAUBATh aPTyMEHTALMIO, IPUBOJUTE PUMEPHI U
KOHTPIPUMEPBI, 000CHOBBIBATH COOCTBEHHBIE CYKIACHHUS U BBIBOJIbI;
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BbIOMpaTh cmoco0 pemieHusi ydeOHOW 3amayu  (CpaBHUBATh HECKOJIBKO
BapMAHTOB  pEUICHHs, BbIOMpaTh HaumboJee MOAXOMAUMH ¢ y4&ToM
CaMOCTOSITENTFHO BBIZICTICHHBIX KPUTEPHUEB).

Ba3oBnle ucciiegoBarejbcKue 1eHCTBUA:

UCTIONIb30BaTh BOMPOCHI KaK HMCCIEAOBATEIbCKUI WHCTPYMEHT ITO3HAHUSA,
dbopMynupoBaTh ~ BOMPOCH,,  (UKCHPYIOIIME  MPOTHBOpPEYHE,  MpoOJIeMy,
yCTaHaBIMBAaTh MCKOMOE W JaHHOE, (OopMHpOBaTH TMMOTE3Y, ApryMEHTHPOBATH
CBOIO TIO3HIINIO, MHEHUE;

MIPOBOJNTH CAMOCTOSTEIBHO CIUIAHUPOBAHHBIN AKCIEPUMEHT, UCCIICIOBAHHE
110 YCTAHOBJICHUIO OCOOCHHOCTEH MaTeMaTHYeCKOTO 00BEKTa, SIBIICHUS, MpoIiecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEXTy 00bEKTaMH, SIBICHUSIMH, IIPOLIECCAMU;

CaMOCTOSITENIFHO (POPMYIHPOBaTH OOOOIICHHS W BBIBOJBI MO PE3yJibTaTaM
OpOBEAEHHOIO  HAONIONEHHUSA, HUCCIENOBaHUS, OLIEHWBATh  JTOCTOBEPHOCTh
MOJIYYEHHBIX PE3yJIbTaTOB, BEIBOJIOB U 000OIICHHIA;

POTHO3UPOBATh BO3MOXKHOE pa3BUTHE IMpOllecca, a TaKkKe BBIABUTATD
MIPE/IOJIOKEHNUS O €T0 PA3BUTHHU B HOBBIX YCIIOBHUSX.

Pabora ¢ unpopmaunmeii:

BBISIBIIATH Je(UUIUTHI UHPOPMALIUU, JAaHHBIX, HEOOXOAUMBIX JJI OTBETa Ha
BOIPOC U JJIsI pEIICHUS 3a]1auH;

BBEIOMPATh MH(POPMAITHIO U3 HCTOYHUKOB PA3IUYHBIX THIIOB, aHAJTU3UPOBATH,
CHUCTEMATU3UPOBATh W HMHTEPIPETUPOBATh HHGOPMAIMIO PaA3TUIHBIX BHJIIOB H
dbopm npeacTaBICHUS;

CTPYKTYpUPOBaTh MH(POPMAIIMIO, TPEJCTABIATh €€ B Pa3IMUHBIX (QopMax,
WJUTIOCTPUPOBATH TpadUuecKH;

OIICHUBATh HaIEKHOCTD uHbOpMaIuu o CaMOCTOSITEITEHO
c(hOpPMYTUPOBAHHBIM KPUTEPHUSIM.

KoMMyHUKAaTHBHBIC YHMBEpPCaAJIbHbIC Y4eOHbIE 1eHCTBUS

Oo0wmenne:

BOCIIPUHUMATh U (OPMYJIMPOBATH CYXACHHUS B COOTBETCTBUU C YCIOBUSIMHU U
HeNsiMU  OOLIEHMS], SICHO, TOYHO, T'PAaMOTHO BBIpaXXaTh CBOI TOYKY 3pEHHUS B
YCTHBIX M IIMCBbMEHHBIX TEKCTaX, aBaTh IOSCHEHUS II0 XOAY PELICHMs 3a1auH,
KOMMEHTHPOBATH MOJYYEHHBIN pE3yJIbTaT;

B XOJIe¢ OOCYXXJIEHHS 3a/laBaTh BOINPOCHI MO CYIIECTBY OOCYX AaeMOU TEMBI,
npoOyieMbl, pemaeMol 3aJaud, BBICKA3bIBaTh MWJIEH, HAICJICHHbIE Ha IOHUCK
peleHns, COIOCTABIAThL CBOM CYXACHUSA C CYXKXIACHUAMH APYIMX YYaCTHHKOB
nuanora, oOHapy>KMBaTh Pa3IMYUEe U CXOACTBO IMO3UIUH, B KOPPEKTHOH (opme
(bopMyIMpOBaTHh PA3HOIJIACHS], CBOU BO3PAKEHUS;
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IIPEACTABIATh PE3YJIbTAThl PELICHUs 3a1a4d, SKCIIEPUMEHTA, UCCIEI0BAaHMUS,
IPOEKTa, CaMOCTOSITENIBHO BBIOMpATh (opMar BBICTYIUIEHHS C YYETOM 3aaad
IPE3CHTALUN U OCOOCHHOCTEN ayIUTOPUHU.

PeryasiTuBHbIe YHHMBeEpPCAJbHbIE YueOHbIE NeiCTBUSA

Camoopranuzaums:

COCTaBJISITh ILJIaH, AJITOPUTM PEIICHUs 3a/1a4, BEIOUpATh CIIOCOO pElIeHUs C
y4ETOM UMEIOIIUXCSI PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEH, apryMEHTHPOBATh
U KOPPEKTUPOBATh BAPUAHTHI pELICHUHN C Y4ETOM HOBOM MH(MOpMAIUH.

CaMOKOHTPOJIb, YMOIMOHAJILHbII HHTEJJIEKT:

BIAJCTh HABBIKAMH  IIO3HABATEILHON  pedeKcHH KaKk  OCO3HAHUS
COBEPIIIAEMBIX JIEUCTBUI M MBICIUTEIBHBIX MPOIECCOB, UX PE3YyJIbTATOB, BIAJCTh
croco0aMu CaMOINPOBEPKHU, CAMOKOHTPOJISL Mpollecca M pe3ysibTaTa pEIIeHUs
MaTeMaTUYECKOM 3aauu;

MPEABUACTh TPYAHOCTH, KOTOPBIE MOTYT BO3HHKHYThH TIPH PEHICHUU 3a/1ayH,
BHOCHUTH KOPPEKTHBHI B JICATCILHOCTh HA OCHOBE HOBBIX OOCTOSITENIBCTB, JaHHBIX,
HaWJICHHBIX OMUOOK, BBISIBICHHBIX TPYIHOCTEH;

OIICHMBATh COOTBETCTBHE PE3yJIbTaTa IEIN U YCIOBUSAM, OOBACHATH MPUYUHBI
JTOCTIDKCHHSI WU HEIOCTHIKCHUS PE3YNIhTaTOB JEATCIBHOCTH, HAXOIUTh OIIHOKY,
JaBaTh OIEHKY MPHOOPETEHHOMY OTIBITY.

CoBMecTHasl 1eITEJILHOCTD:

MOHUMAaTh M HCIOJIH30BaTh MPEUMYIIECTBA KOMAHIHONW M WHIUBHUIYaJIbHOM
paboThl mpu pemeHur Y4YeOHbIX 3aJad, NPUHUMATh II€JIb COBMECTHOMU
NEATEeTLHOCTH, TJIAHUPOBATh OPTAHHM3AIIMI0 COBMECTHOW PabOThI, pacmpeneisiTh
BUIbl pabOT, JOroBapuBaThCs, OOCYXKIaTh TMPOIECC M pe3ysbTaT pabdOThI,
000011aTh MHEHUS HECKOJILKUX JIFOIEH;

y4acTBOBaTh B TPyNMoOBBIX (opMax paboThl (0OCykaeHMs, OOMEH MHEHUH,
«MO3TOBBIE IITYpPMBD» W HWHBIC), BBHINOJHATH CBOIO 4YacTh pabOTHl W
KOOPJIMHUPOBATh CBOM JCHCTBUS C JPYTUMH UJ€HAaMHW KOMAaHbI, OIICHUBATH
KaueCTBO CBOETO BKJAajJa B OOIIMIA MPOAYKT MO KPUTEPUAM, CPOPMYITHPOBAHHBIM
YYaCTHUKAMHU B3aUMOJICUCTBUSI.

HNPEIMETHBIE PE3YJIBTATDI

K xonity 10 kiaacca oOyyaromuiicss HayIuTCs:

¢ CBOOOJIHO OMEPUPOBATH OCHOBHBIMU TIOHSATHUSMH CTEPEOMETPUH TMPHU
peleHnt 3a7a4 ¥ MPOBEJACHUN MaTeMaTHIECKUX PACCYKICHUM;

e IPUMEHATh AKCHOMBI CTEPEOMETPUU U CIEJACTBHUS U3 HUX MPU PELICHUH
r€OMETPUYECKUX 3a/1a4;
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e KJIacCU(UIIMPOBATh B3aUMHOE PACIOJIOKEHUE MPSIMBIX B MPOCTPAHCTBE,
IJIOCKOCTEW B MPOCTPAHCTBE, MPSMBIX U IJIOCKOCTEN B IPOCTPAHCTBE;

¢ CBOOOJTHO  ONEPHPOBATH TMOHITUSMH, CBSI3aHHBIMM C  YI[JIAMH B
IPOCTPAHCTBE: MEX/y NPSMBIMH B IPOCTPAHCTBE, MEXKAY IPSIMON U INIOCKOCTHIO;

 CBOOOJTHO ONEPUPOBATH MOHATUSIMU, CBSI3aHHBIMU C MHOTOI'PaHHUKAMU;

¢ CBOOOJTHO pacrmo3HaBaTh OCHOBHBIE BHJABI MHOTOTPAHHUKOB (TpU3Ma,
nupamuja, NpsMOYTOJIbHBINA MMapauieaenunes, Kyo);

e KJIaCCU(UUUPOBATh ~ MHOTOTPAHHHUKHM,  BbIOMpass ~ OCHOBaHMS  JUId
KJIaCCU(UKALUY;

¢ CBOOOJHO  ONEpUpOBAaTh  MOHSATHSIMHU, CBSI3aHHBIMM C  CEUYECHHEM
MHOTOI'PaHHHUKOB TIOCKOCTBIO;

e BBIIOJIHATH NapaJIENIbHOE, HEHTPAIBHOE U OPTOTOHAJIBHOE MPOEKTUPOBAHUE
(Guryp Ha II0CKOCTb, BBIIIOJHATH N300pakeHus (PUryp Ha ImjaIoCKOCTH;

e CTPOUTh CEYEHHsI MHOTOTPAaHHUKOB DPa3jIM4YHBIMA METOAAMH, BBIIIOIHATH
(BBIHOCHBIE) IIOCKHE YEPTEXKH M3 PUCYHKOB MIPOCTHIX OOBEMHBIX (DUTYp: BUA
CBEpXY, COOKY, CHU3Y;

e BBIYMCIIATH IJIOIIAIM TOBEPXHOCTEH MHOTOTPAHHUKOB (MpU3Ma, TUPaAMHUAA),
reOMETPUUYECKUX TEJI C IPUMEHEHHEM (HopMyT;

¢ CBOOOJTHO OINEPUPOBATH MOHATUSAMHU: CUMMETPHUsI B HPOCTPAHCTBE, LIEHTD,
OCbh U IJIOCKOCTh CUMMETPHH, LIEHTP, OCh U IIIOCKOCTh CHMMETPUHU (PUTYPBI;

e CBOOOZHO ONEPUPOBATH MOHSATUSMHU, COOTBETCTBYIOIIMMHU BEKTOpaM U
KOOpJIMHATaM B IIPOCTPAHCTBE;

e BBIIOJIHATH ACUCTBUS HAJl BEKTOPaMU;

epelIaTh 33JaYM Ha JOKAa3aTeIbCTBO MATEMAaTUYECKUX OTHOLICHUH U
HaXOXXJEHUE TE€OMETPUYECKHX BEJIMYMH, TMPUMEHSS] HW3BECTHBIE METOIbI MpHU
pELICHUH MaTeMaTUYECKUX 3a/1a4 MOBBIILIEHHOTO U BEICOKOTO YPOBHS CII0KHOCTH;

e IPUMEHATH  IPOCTEUIINE MPOrPaMMHBIE CPEACTBA M  AJIEKTPOHHO-
KOMMYHUKALIMOHHBIE CUCTEMBI IIPU PEIIEHUH CTEPEOMETPUUECKUX 3a/1aY;

e U3BJIEKATh, MpPEOoOpPa3OBbIBATH U HHTEPIPETHPOBATH HH(OOPMALUIO O
MPOCTPAHCTBEHHBIX T€OMETPUUECKUX (PUrypax, MpPEeACTaBICHHYIO Ha YepTexax U
PUCYHKaX;

e IDUMEHSATH  IOJYYEHHbIE 3HAaHWA HA IPaKTUKE: CpPaBHUBAaTh U
aHAIM3UPOBATh PEAJIbHBIE CUTYallUH, IPUMEHSTh U3YUYEHHBIE NTOHATHUS B IIPOLIECCE
MOKMCKA PEIICHUS MaTeMaTUYecKu c(hopMyIHpOBaHHON MPOOIEMBbI, MOACIUPOBATH
peanbHble CUTYallUd Ha SI3bIKE T€OMETPHUH, UCCIEAOBAThH MOCTPOECHHBIE MOJEIHU C
UCIIOJIb30BaHUEM T€OMETPUUYECKUX MOHATHI U TeopeM, anmnapara ajireopspl, pemaTh
PaKTUYECKUE 3a/1a4U, CBA3aHHBIE C HAXOKEHUEM F€OMETPUUYECKUX BEIUYHH;

e UMETh TpPEACTaBIECHUS 00 OCHOBHBIX JTalax pa3BUTUS TEOMETPUHM Kak
COCTaBHOM 4acTu (PyH1aMeHTa pa3BUTHUSI TEXHOJIOTHH.
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K koniy 11 kiacca oOyyaronuiicss HAy4uTCs:

¢ CBOOOJTHO OTEPUPOBATH TMOHATHUSMH, CBS3aHHBIMH C MHJIUHAPUYIECKOM,
KOHUYECKOU U CPepUUIECKON MOBEPXHOCTAMHU, OOBSICHATH CIIOCOOBI MOy YCHHUS,

e OIIEPUPOBATh MOHATUAMH, CBSI3aHHBIMU C TEJIaMU BpAIICHUS: LUIUHIPOM,
KOHYCOM, c(epoil u mapom;

e pacro3HaBaTh TeJa BpalieHus (IIIMHAP, KOHYC, cdepa U map) u 00bACHATD
CHIOCOOBI MOTYYCHHsI TEJ BPaICHHS;

e KJIacCU(ULIMPOBATH B3aUMHOE PACIIONOKEHHE C(HEPBI U TNIOCKOCTH;

 BBIYUCIIATh BEJIMYMHBI 3JEMEHTOB MHOTOIPDAaHHUKOB M TEJ BpalleHHUS,
00BEMBI M IUIOUIAJM MOBEPXHOCTEH MHOTOIPAaHHUKOB M Tl BpallleHus,
T€OMETPUUECKUX TEJl C MPUMEHEHHEM (popmyT;

¢ CBOOOJTHO OIEPUPOBATH MOHATHIMH, CBA3aHHBIMH C KOMOWHAIUSIMHU TeEI
BpaIllEHUs1 U MHOTOTPaHHUKOB: MHOTOTPaHHMK, BOUCAHHBIN B c(hepy U ONMCAHHBIN
oKkoJI0 cepsl, chepa, BucaHHasi B MHOTOTPAHHUK WUJIU TEJIO BPAIICHHUS;

¢ BBIYHCIIATh COOTHOIICHHSI MEXAY TUIOIMAIIMU MOBEPXHOCTEH U 00bEMaMu
IMOTIOOHBIX TEN;

e N300paxkaTh HW3y4yaeMble (UTYpBI, BBINOJIHATH (BBIHOCHBIE) IIJIOCKUE
YEepTEKU M3 PUCYHKOB INPOCTHIX OOBEMHBIX (QUIyp: BUJA CBEpPXY, COOKY, CHHU3Y,
CTPOUTb CEUECHHUSI TEJI BPALLECHUS;

e U3BJICKaTh, HWHTEPIPETHUPOBATH M MPeoOpa3oBhIBaTh HHPOPMAIHIO O
MPOCTPAHCTBEHHBIX TEOMETPUUECKHUX (PHUTypax, MPEACTABICHHYIO Ha YepTekax U
PUCYHKaX;

 CBOOOJTHO ONEPUPOBATH MOHITHEM BEKTOP B POCTPAHCTBE;

* BBITIOJIHATD OTIEpaIH HaJl BEKTOPAMU;

*32/1aBaTh MJIOCKOCTh YPaBHEHUEM B JIEKAPTOBOW CUCTEME KOOPIMNHAT;

e pEIIaTh TEOMETPUUYECKHUE 3a/1a4l HA BBIYUCIICHUE YTIIOB MEXKIY NMPSIMBIMU U
IUIOCKOCTSIMH, BBIUYMCIICHHE PACCTOSHUI OT TOYKU /O IJIOCKOCTH, B LEJIOM, Ha
IPUMEHEHNE BEKTOPHO-KOOPAMHATHOTO METO/A MPH PEIICHUN;

¢ CBOOOJTHO ONEPUPOBATH TMOHSATHUSMH, CBSI3aHHBIMH C JBW)KCHHEM B
IIPOCTPAHCTBE, 3HATh CBOMCTBA IBUKEHUN;

¢ BHITIOJIHATh M300PKEHUSI MHOTOTPAaHHUKOB W TEN BpalleHWs TpU
napajuIeIbHOM MEPEHOCe, IEHTPAIbHOW CHUMMETPHH, 36pKaJIbHOM CUMMETPHUH, IPU
MOBOPOTE BOKPYT NPSIMOM, TpeoOpa3oBaHus Mo00us;

e CTPOUTH CEUEHUS MHOTOTPAaHHUKOB M TeNl BpAIICHUs: CEYCHHsS IMIMHIPA
(mapayuienbHO M TMEPIEHAUKYISIPHO OCH), CEUYCHHs KOHyca (mapajuieibHbIe
OCHOBAHUIO U MPOXOSIIME Yepe3 BEPILINHY ), CEUECHUs I1apa;

¢ ICIIOJIB30BaTh METOJIbl TOCTPOCHMSI CEUYEHHI: METOJH CJIEe0B, METOJ]
BHYTPEHHETO MPOEKTUPOBAHUS, METOJ IEPEHOCA CEKYIIEeH MIOCKOCTH;

e TOKA3bIBATh TEOMETPUICCKUE YTBEPIKICHUS;
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e IPUMEHATh TEOMETPUYECKHE (aKThl Ui PEIICHUS CTEPEOMETPUUYECKUX
3a/1a4, IPEANOJIaralinX HECKOJIBKO IAaroB PELICHUs, €CIU YCIOBUS IPUMEHEHUS
3aJ]aHbl B IBHOUM M HEABHOM (opMme;

epelIaTh 3aJayd HA JIOKA3aTEIbCTBO MATEMAaTHYECKHX OTHOLIEHUW H
HaX0XJICHUE TEOMETPUUECKUX BEJINYUH;

e IPUMEHATH IPOTPAMMHBIE CPEACTBA M DIJIEKTPOHHO-KOMMYHUKAIIMOHHBIE
CUCTEMBI IIPU PELIEHUN CTEPEOMETPUYECKHX 3a/aY;

e IPUMEHSATH MOJYUYCHHBIE 3HAHUS HAa MPAKTUKE: CPAaBHUBATh, AHAJIU3UPOBAThH
U OLECHUBAaTh PEAJbHBIE CUTyallud, MPUMEHATh W3YUYEHHBIEC IMOHSATHS, TEOPEMBI,
CBOMCTBa B MpOIECCE IMOWCKA PEHICHUS MaTeMaTH4eCcKu C(HopMyIHpOBaHHOM
npoOsieMbl, MOJETUPOBATh pealdbHbIE CHUTyalldd Ha S3bIKE TE€OMETpUH,
MCCIIE0BATh ITIOCTPOCHHBIE MOJEIHN C UCIIOJIB30BAHUEM IN€OMETPUYECKUX ITOHATHN
U TEOpeM, ammapara ajireOpbl, pelmaTh MPaKTHUYECKHE 3aJaud, CBSI3aHHBIE C
HAaxO0KJICHUEM I'€OMETPUYECKUX BEJINYNH;

e UIMETh IMPEACTABICHHUS] 00 OCHOBHBIX 3Tamax pa3BUTUS TEOMETPHHM Kak
COCTaBHOM 4yacTu (pyH1aMeHTa pa3BUTHUSI TEXHOJIOTUH.
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TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
KounyecTBO 4acoB DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (undposbie)
n/n NMPOrpamMMbl Bcero Konrpoapusie  Ipakruteckue oOpa3oBaTejibHbIE
padoThI padoThI pecypenr
1 BBenenue B crepeoMeTpuro 23 1
) B3anMHOe pacnionoxeHue npsMbIx B 6 |
MPOCTPAHCTBE
3 [TapannensHOCTh IPSIMBIX U TUIOCKOCTEH B g
MIPOCTPAHCTBE
4 HepneHnmnympHocn, NPSMBIX U 25
IJIOCKOCTEH B MPOCTPAHCTBE
VYTriasl v paccTosiHUA 16 1
MHororpaHHuku 7 1
Bekrops! B mpocTpaHcTBe 12
g HOBTOPGHHG, 00001IIeHHE ¥ CUCTeMaTH3aITUs 5 )
3HAHUH
OBIIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 102 6 0
14
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11 KJIACC

KounyecTBO 4acoB JJIeKTPOHHBbIE
HaumeHoBaHue pa3iesioB U TeM (ungposbie)
Ne /i Konrpoabnbsie IIpakTHueckue
NPOrpamMMbl Bcero o0pa3oBaTe/bHbIE
padoThI padoThI
pecypchl

1 AHaMTHYECKast TEOMETPUS 15 1
) [ToBTOpEeHME, 0600IICHNE 1 L5 |

cUcTeMaTu3alus 3HaHUI
3 O06bEéM MHOTOTpaHHHKA 17 1
4 Tena BpameHus 24 1
5 [Tnomanu moBepXHOCTU U 0OBEMBI 9 1

KPYTJIBIX TEJl
6 JBrokeHus 5 1
7 [ToBTOpenue, 06o0IIEHNE U 17 )

cUcTeMaTu3alus 3HaHUI

OBUIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 102 8 0
15
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IPOBEPSIEMBIE TPEBOBAHUS K PE3YJIBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJIBHOM ITIPOI'PAMMBI

10 KJIACC
Kon .
IIpoBepsiemble npeIMeTHbIE Pe3yJIbTATHI 0CBOEHHUSI OCHOBHOM
NMPoBePSIEMOro .
00pa3oBaTe/ibHOI MPOrpaMMbI CpeIHero 001ero 0opa3oBaHus
pe3yjabTarta
7 I'eomerpus
7.1 OnepupoBaTh MOHATUSAMU: TOUYKA, IPsiMasi, INIOCKOCTh
79 [IpuMeHATh aKCHMOMBI CTEPEOMETPUU M CJEACTBUS M3 HUX IMPU PELICHUU
' reOMETPUYECKHX 33714
73 OnepupoBaTh MNOHATHAMHU: NApPAJIENbHOCTh U NEPHEHIUKYISPHOCTH
' MPSAMBIX U IJIOCKOCTEH
74 KrnaccudunupoBaTs B3aUMHOE PACIOJIOKECHUE MPSAMBIX M TUIOCKOCTEH B
' IPOCTPAHCTBE
OrniepupoBaTh MOHATHSIMHU: JIBYIPAHHBIA yTOJ, TPaHW ABYTPAHHOTO YTIJIa,
7.5 pebpo ABYrpaHHOTO yria, JUHEWHBIA yroj JBYTPAHHOTO yTJia, TpagaycHas
Mepa JBYTPaHHOIO yria
76 OnepupoBaTh MNOHATUSAMH: MHOTOTPAHHUK, BBINYKJIBIA M HEBBITYKJIbINA
' MHOTOTPaHHUK, 3JIEMEHThl MHOTOIPaHHHUKA, TPaBUJIbHBI MHOTOIPaHHUK
77 Pacrio3HaBaTh OCHOBHBIE BHABI MHOTOIPDAHHHUKOB (IMpamMuia, IpU3Ma,
' PSIMOYTOJIbHBIN Mapaienenumne, Ky0)
KnaccudumupoBarh ~ MHOTOTpaHHUKH,  BBIOMpass ~ OCHOBAaHHS IS
7.8 Kiaccuukanuu (BBIMTYKIIbIE M HEBBITYKJIbIE MHOTOTPAHHUKH, TIPABUIHHBIC
MHOTOTPAaHHUKHU, TIPSIMbIE U HAKJIOHHBIE TTPU3MBI, MTapaJuIeNICITUIIC I )
7.9 OnepupoBaTh NOHATHAMU: CEKYLIas MIIOCKOCTh, CEUEHUE MHOTOIPAHHUKOB
710 OOBSICHATD MPUHIIMIBI TIOCTPOCHUS CEYCHU MHOTOTPAHHUKOB, UCTIOJB3YS
' METOJI CIIEI0B
Ctpouth ceueHHUs MHOTOTPAHHUKOB METOJOM CJIEJIOB, BBINOJIHATH
7.11 (BBIHOCHBIE) TIJIOCKHE YEPTEKU U3 PUCYHKOB IMPOCTHIX OOBEMHBIX (QUIYD:
BU/] CBEpPXY, COOKY, CHU3Y
Pemarp 3aaun Ha HaxOXXIEHHE T€OMETPUYECKUX BEIUYUH MO 0Opasiam
WIN  aJIrOpUTMaM, TPUMEHSS W3BECTHHIE AHATUTUYCCKUE METOIbl TIpU
7.12 pEUIEHNH  CTaHJAPTHBIX MATEMAaTHYECKMX 3aJa4 Ha  BBIYMCIICHUE
PACCTOSIHUN MEXIy ABYMsI TOYKaMH, OT TOYKH JO TPSIMOM, OT TOYKHIO
TIJIOCKOCTH, MKy CKPEIIMBAIOITUMUCS MPSIMBIMU
Pematp 3amaun Ha HAXOXKIEHUE TE€OMETPUUYECKUX BEIMYMH MO 0Opaslam
7.13 WM aJIrOpUTMaM, NPHUMEHSS W3BECTHHIE AHATUTHYECKHE METOABI TpHU
pPEIICHNH CTaHJAPTHBIX MaTEMaTUYeCKHX 3a7ad Ha BBIYHCICHHUE YTJIOB
16
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MEXIY CKPCIIMBAIOIUMUCA MNPAMBIMUA, MEXKIAY MPSIMOM M IUIOCKOCTBIO,
MEXY IIIOCKOCTSAMU, ABYTPAHHBIX YIJIOB

Borancnars 00bEMBI U IIIOIMIAIN TOBEPXHOCTEH MHOTOTPAHHUKOB (IIPU3Ma,
7.14 nupamMpia) ¢ MNpUMEHEHHEeM (OpMYyJl, BBIYHCIATH COOTHOIICHUS MEXITY
TUIOINAASIMUA TTOBEPXHOCTEH, 00BEMaMU MOJOOHBIX MHOTOI'PaHHUKOB

OnepupoBaTh NOHATUAMU: CHUMMETPHUS B IPOCTPAHCTBE, IEHTP, OCb M

7.15
IUIOCKOCTh CUMMETPUH, LIEHTP, OCh U MJIOCKOCTh CUMMETPUH (PUTYPbI

U3Bnekatb, mnpeoOpa3oBbIBaTh M HMHTEPHPETUPOBATH HHGOPMALUIO O
7.16 MPOCTPAHCTBEHHBIX TE€OMETpUYECKHX (GuUrypax, IMpeAcTaBICHHYIO Ha
yepTrexax U pUucyHKax

[IpumensTe reoMerpuyeckue (akThl Ui PELICHUS CTEPEOMETPUUYECKHX
7.17 3a/1a4, MPEIIIONAraIUuX HECKOIBKO IIAaroB pELICHUs, €CIA YCIIOBHUS
IPUMEHEHUs 3aJ]aHbl B IBHOH (popme

[IpuMeHATs mpocTEdIME NPOTPaMMHBIE CPEICTBA W DIIEKTPOHHO-

718 KOMMYHUKAIITMOHHBIE CHCTEMBI IIPU PEIICHUU CTEPEOMETPUIECKUX 3a1au
719 [IpuBoaNTE NMpUMEpPHl MAaTEMaTUYECKUX 3aKOHOMEPHOCTEH B NpPUPOAE U
' JKU3HH, pACIIO3HABATh MPOSBICHUE 3aKOHOB T€OMETPUU B UCKYCCTBE
[IpuMeHsTh MONyYEeHHBIE 3HAHHS Ha TMPAKTHUKE: aHAIM3UPOBATH peabHBIC
CUTYyalluu ¥ MPUMEHITh U3yYCHHBIC TTOHSATHUS B MPOIIECCE MOMCKA PEIICHUS
MaTeMaTHu4ecku cHopMyIUpPOBaHHON MPOOIEMbI, MOJEINPOBATh pealbHbIC
7.20 CUTyallud Ha $3bIKE T'€OMETPHUH, HCCIEIO0BaTh IOCTPOCHHBIE MOJEIU C
HCIIOJIb30BaHUEM T'€OMETPUUYECKUX TMOHATUN U TeopeM, armapara aiareopsl,
pemiatb ~ MPaKTHUYECKHE  3a/ayd,  CBSI3aHHBIE C  HAXOXJICHUEM
T€OMETPUUYECKUX BEITUINH
11 KIIACC
Kon .
IIpoBepsiemble peaMeTHbIE Pe3yJIbTATHI 0CBOEHHS] OCHOBHOM
NMPoBePSIEMOro .
o0pa3oBaTe/IbHOM MPOrPaMMBbl CpeiHero 001ero odpasoBaHusi
pe3yjabTarta
6 I'eomeTpus
OnepupoBaTh MOHATHAMH: LWIHHIPUYECKas MOBEPXHOCTh, 0Opa3yrolue
6.1 UUJIUHAPUYECKOW TIOBEPXHOCTH, UMJIUHAP, KOHUYECKAas IOBEPXHOCTb,
00pa3yroIire KOHMIECKOW MOBEPXHOCTH, KOHYC, CheprudecKas MOBEPXHOCTh
6.2 PacnioznaBats Tena BpaiieHus (HUIHHAP, KOHYC, cdepa U map)
6.3 OOBSICHATH CITOCOOBI MOTyUEHUS TeJl BpallleHus
6.4 KnaccudunupoBars B3auMHOE pacnoioskeHue chephl U MI0CKOCTH
OrnepupoBaTh MOHIATHSAMU: IIIAPOBOM CETMEHT, OCHOBAHHUE CETMEHTA, BHICOTA
6.5 CErMEHTa, IIAPOBOM CIIOM, OCHOBAHHWE IIApPOBOrO CJOSI, BHICOTA IIAPOBOTO
CJ1051, IIAPOBOM CEKTOP
17
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6.6 Beruncnare  00BbEMBI W TUIOHMIAAM TOBEPXHOCTEH Ten  BpalICHHUS,
' T€OMETPUUYECKHX TEJ C MPUMEHEHHEM (POPMYIT

OnepupoBaTh TNOHATHSAMU: MHOTOTPAHHUK, BIIMCAaHHBIK B cdepy H
6.7 ONKCAHHBIN OKOJIO cdepbl, cdepa, BIUCAaHHAS B MHOTOIPAHHHUK WJIHM TEIO
BpalleHUs
BBI4ucasTh COOTHOIICHHS MEXAY IIIOMAASIMU ITOBEPXHOCTEH U 00bEMaMu

6.8
IMONOOHBIX TEN

N3o6paxarh u3zydyaemble (GUTYpbl OT PYKHM M C HPUMEHEHHEM IPOCTHIX

6.9 ..
YEpTEKHBIX HHCTPYMEHTOB

BbInoniHATE  (BBIHOCHBIE) IIJIOCKME YEPTEKU W3 PUCYHKOB IIPOCTBIX
6.10 00BEMHBIX (UTyp: BHJI CBEpXy, COOKY, CHH3Yy; CTPOUTH CEUYEHHUS TeIl

BpallleHus

W3Bnekarb, WHTEPHPETUPOBATH M IpPeoOpa3oBbIBaTh HHGOPMALMIO O
6.11 IIPOCTPAHCTBEHHBIX TE€OMETPUYECKUX (Urypax, IMpeACTaBICHHYIO Ha

yeprexax U pUcyHKax

[IpumensTh reoMmeTpuueckue (QaxKThl ISl PEUICHHS CTEPEOMETPHYECKHX
6.12 3a1a4, MPEANoaraloluX HECKOJBKO IIaroB pEIIeHUs, €CIH YCIOBUS
MPUMEHEHHUS 3aJIaHbl B ABHOU (hopMe

6.13 OnepupoBaTh MOHATUEM: BEKTOP B IPOCTPAHCTBE

BpInmonHATe NEUCTBUS CIOKEHHS BEKTOPOB, BBIUMTAHUS BEKTOPOB W
6.14 YMHOXKEHUSI BEKTOpAa Ha YHCIIO, OOBSCHATh, KAaKUMU CBOWCTBAMU OHU
o0nanarot

6.15 [TpuMeHsTh MpaBUIIO Napajlieenuiea Py CI0KEHHH BEKTOPOB

OHGpHpOBaTB MOHATHUAMU: AOCKAPTOBBI KOOPJAWHATBI B IMPOCTPAHCTBE,
6.16 BCKTOpP, MOAYJIb BEKTOpA, PABCHCTBO BCKTOPOB, KOOPAWHATHI BEKTOPA, YIOJI
' MCKAY BCKTOPAMH, CKAJIAPHOC MPOU3BCACHUC BCKTOPOB, KOJUIMHCAPHBIC U

KOMIIJIaHApHBIC BEKTOPbI

Haxomute cymMMy BEKTOPOB M NpPOHM3BEJIEHUE BEKTOpa Ha YHCIO, Yroll
6.17 MEXJly BEKTOpaMH, CKaJISIpHOE IMPOU3BEACHUE, PACKIaAbIBaTh BEKTOp IIO
JIBYM HEKOJUIMHEAPHBIM BEKTOPaM

6.18 3aaBaTh IVIOCKOCTh YPABHEHHEM B IEKapTOBOM CHCTEME KOOpAMHAT

Peniate HpOCTCfIH.IPIC TCOMECTPHUICCKUC 3ala4d HA IMPUMCHCHUC BCKTOPHO-
KOOpAWHATHOTO METOJa

6.19

Pemate 3a4a4u Ha JOKa3aTCJIbCTBO MATCMATHUYCCKUX OTHOIIEHUH U
6.20 HaxXO0XXACHUEC TCOMETPHUYCCKUX BCIUYHUH I10 o6pa3uaM WK aJIropuTtMam,
) IMPUMCHAA HU3BECTHBIC METOAbI npu PECUHICHUN CTaHAAPTHBIX

MATEMAaTHYCCKUX 3a1a4

621 [IpuMeHATh mpocTeMIIHe MpPOrpaMMHBIE CpPEACTBA M DJIEKTPOHHO-
' KOMMYHHKAIIMOHHBIE CHUCTEMBI IIPU PELIEHUN CTEPEOMETPUUECKUX 3a7a

HpI/IBO,Z[I/ITB MMPUMCEPBI MATCMATUYCCKUX BaKOHOMepHOCTeﬁ B IIpUpOAC U
JKU3HH, paCllO3HABATh MPOSABIICHUC 3aKOHOB I'COMETPUU B UCKYCCTBC

6.22

18
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[IpuMeHsTh MONydYeHHbIE 3HAHUS HA MPAKTUKE: aHATM3UPOBATH peabHbIC
CUTYallUd ¥ MPUMEHSATh U3yUYEHHbIE TIOHATHS B MPOIECCE MMOUCKA PELICHUS
MaTeMaTHu4ecKu cHOopMyIUPOBAHHON MPOOIEMbl, MOACIUPOBATH pEabHbBIC

6.23 CUTyallud Ha S3bIKE TEOMETPUH, HCCIEAOBATH IOCTPOCHHBIE MOJEIU C
UCIIOJIb30BAaHUEM T'€OMETPUUYECKUX MOHATUN U TeopeM, armapara aiareopsl,
pemiatb ~ MPaKTHUYECKUE  3a/lauyd,  CBSI3aHHBIE C  HAXOXJEHUEM
F€OMETPUUYECKUX BETUYNH

19
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ITPOBEPAEMBIE 3JIEMEHTBI COAEPKAHUSA
10 KITACC

K IIpoBepsieMblii 31eMeHT COAEPKAHUSA
ox

7 ['eomeTpus

OcHoBHbIE MOHATUS cTepeoMeTpuH. Touka, mpsMmas, IJIOCKOCTh, IPOCTPAHCTBO.
7.1 [TonsiTHE 006 AKCHOMATUYECKOM ITOCTPOESHUH CTEPEOMETPUU: AKCHOMBI CTEPEOMETPUN U
CJIEJICTBUS U3 HUX

B3aumHoO€e pacoioKeHue NpsAMBIX B IPOCTPAHCTBE: IIEPECEKAIOIINECS, apAIICIIbHbIC
U CKpeluBarouyecs npsmsle. IlapaienpHOCTP HpsAMBIX M IUIOCKOCTEM B
IIPOCTPAHCTBE: NApaJIebHBIE NPSIMbIE B IPOCTPAHCTBE, NAPALIEIBHOCTh TPEX
75  TPAMBIX, NApAILICAEHOCTE IpAMOM M IUIOCKOCTH. YTIBIC COHAIPaBICHHBIMU
' CTOPOHAMH, YTOJI MEXIy NpsAMbIMU B NpocTpaHCTBE. llapamienpHoCTh MIIOCKOCTEN:

napajuleJbHble IUIOCKOCTH, CBOMCTBA MapajUIeJbHBIX IUIOocKOocTed. IIpocreiimmue

IPOCTPAaHCTBEHHbIE (UIYpbl Ha IUIOCKOCTU: TeTpa’ap, KyO, mapasuiesenuner,

IMOCTPOCHUC CEUYCHUM

[lepnieHAUKYISIPHOCTh MPSAMOM M IUIOCKOCTH: NEPIEHIUKYJISApHbIE IpsIMble B
MIPOCTPAHCTBE, MPSMbIE NapajljIebHbIE U MEPIEHIUKYISPHbIE K IUIOCKOCTH, MPU3HAK
NEePHEHANKYJISIPHOCTU NPAMON M IJIOCKOCTH, TEOPEMa O HPSIMOM MEpPHEHIUKYISIPHON
73 IUIOCKOCTH. YTJIBI B IPOCTPAHCTBE: YIoJl MEXKIY MPSMOM U INUIOCKOCTBIO, JBYTPAHHBIN
' YroJj, JUHEHHBIN yroj IByrpaHHoro yria. [lepneHaukymnsp u HakJIOHHbBIE: PACCTOSIHUE
OT TOYKH JI0 MJIOCKOCTH, PACCTOSIHUE OT HPSIMOM J10 MJIOCKOCTH, IPOEKLUs PUTYpbI Ha
IUIOCKOCTh. [lepneHInKyIsIpHOCTh MJIOCKOCTEM: MPU3HAK MEPHEHIUKYISIPHOCTH JBYX

miockocteil. Teopema 0 TpEX MepneHuKysapax

IlonsAiTME MHOIOrpaHHMKA, OCHOBHBIE OJJIEMEHTBl MHOIOIDAHHMKA, BBIIIYKIIBIE H
HEBBINYKJIbIE MHOTOIDAaHHUKH, Da3BEPTKAa MHOrorpaHHuka. lIpmsma: n-yrompHas
npu3sMa, TpaHU M OCHOBAHHUS NPHU3MBI, MpsiMasi U HAKJIOHHAs MPHU3MbI, OOKOBas U
IIOJIHAS TOBEPXHOCTh pu3Msbl. [lapamienenumnen, npsaMOyroJabHbIN MapajuieIenuIe] 1
ero cporcrtea. [Iupammpua: n-yrospHas nupamMuaa, TPaHU W OCHOBAaHHME IMHPAMUIBI,

7.4  OokoBas M MOJIHAS MOBEPXHOCTh NMUPAMHU[bI, NMpPaBUJIbHAS M yCeUYE€HHas MUpaMHJa.
OnemMeHTbl Npu3Mbl WM nupamunabl. [IpaBWiIbHBIE MHOTOIpDaHHUKHU: IIOHATHE
IIPAaBWJIBHOTO MHOTOTPAaHHMKA, IIpaBWIbHAs IIpU3Ma M IpaBWIbHAs INHpPaMHUAA,
npaBUiIbHAs TPEYrojbHAs MUpaMHJIa U MPaBUWIBHBINA TeTpasap, Kyo. IlpeacraBnenue o
IPABWIBHBIX MHOTOIPaHHUKAax: OKTaj’ap, MAOAEKa’aAp U ukocayapyrue CeueHus
MPU3MBI U TUPAMU/IBI

CI/IMMeTpI/IH B MPOCTPAHCTBE: CUMMCETPUA OTHOCUTCIILHO TOYKH, Hp}IMOﬁ, IIJIOCKOCTH.
7.5 OJIEMEHTHI CUMMCTpPUHU B nupaMmujaax, napajjejenmIic1ax, MMpaBUJIbHBIX

MHOT'OI'PaHHHUKAX
76 Bbruncnenne 31€MEHTOB MHOTOIPAaHHUKOB: pEOpa, aAuaroHanu, yrisl. lliomans
' OOKOBOM TOBEPXHOCTH U MOJHOM MOBEPXHOCTH MPSAMOM MPU3MBI, IJIOIAAb OCHOBAHUH,
20
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7.7

TeopeMa 0 OOKOBOM MOBEPXHOCTH MPAMOil pu3Mbl. [110111a16 O0KOBOM MOBEPXHOCTH U
IIOBEPXHOCTU IPaBUIBHOM NHPAMHIBI, TEOpeMa O IUIOLIAJN YCEYEHHOM NUpPaMHIBIL.
[Tonsitue 06 00béMe. OOBEM TUPAMUIBI, TPU3MBI

[Tomo6ubie Tena B mpocTpancTBe. COOTHOMIEHUS MEXAY TUIOIMAISIMHU TOBEPXHOCTEH,
00BpEMaMU TTOTOOHBIX TEI

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

Hunuaapuyeckass MOBEPXHOCTh, 00pa3yolIne MIIMHIPUYECKON MOBEPXHOCTH, OCh
UWIMHIPUYECKON MOoBepXHOCTH. LlunmuHap: ocHOBaHMA U OOKOBas MOBEPXHOCTD,
o0pasyromias u oCh, IO s OOKOBOM M MOIHON TTOBEPXHOCTH

Konunyeckas moBepxHOCTb, 00pa3yrone KOHNYECKOW MOBEPXHOCTH, OCh U BEpIIMHA
KOHWYecKoil moBepxHOocTH. KOHyc: OocHOBaHWME W BeplIMHA, oOpasyomas U OcCh,
wionaab OOKOBOW M TONHOW MOBEPXHOCTU. YCEUEHHBIM KOHYC: 00pasylolue u
BBICOTA, OCHOBAHHUS U OOKOBast TIOBEPXHOCTH

Cdepa u map: neHTp, paguyc, Iuamerp, TUIOMIas MoBepxHOCTH ceprl. BzaumHoe
pacroyiokeHre cepbl U IJIOCKOCTH, KacaTelbHasi IJIOCKOCTh K cdepe, IUIOImaib
chepsl

N300pakeHne Tes BpalleHus Ha IMJI0CKOCTH. Pa3BépTka mumHapa u KOHyca
KomOuHanuu Tein BpaleHuss 1 MHOTOIPaHHUKOB. MHOTOTpaHHUK, OMTUCAHHBINA OKOJIO
cdepsl, cepa, BOUCaHHAS] B MHOTOT'PAaHHUK, WIH TEJIO BpAILICHHUS

[Tonsitue 06 oO0BEMe. OcHOBHBIE cBOMCcTBa 00BEMOB Tei. Teopema 00 00BEME
PSIMOYTOJIBHOTO Napajiesienunesa u cieacTsus u3 He€. O0BbEM UIMHIPA, KOHYCA.
O06BEéM mapa u riomazs chepb

[Tono6uble Tena B mpoctpancTBe. COOTHOLIEHUS MEXY IIJIOLIAIIMA TOBEPXHOCTEH,
o0BbEMamMM MOJOOHBIX Tel

CeueHuss mwinHApa (MapajuiebHO M MEPHEHIUKYISPHO OCH), CEYEHUs KOHyca
(mapajuieIbHOE OCHOBAHUIO M IIPOXOAAIIEE Yepe3 BEPUIMHY ), CEUSHMs L1apa

Bektop Ha miockoctd M B mpocTtpaHCTBE. CII0)KEHME W BBIUMTAaHUE BEKTOPOB.
YMHOXEHUE BEKTOpa Ha 4ucio. Pas3noxeHue BEKTOpa IO TPEM HEKOMILIaHAPHBIM
BekTopaM. [IpaBuiio mapautenenunena. Pemenue 3aaad, CBA3aHHBIX C IPUMEHEHUEM
IIpaBUJI ICUCTBUH C BEKTOPaMHU

[IpssMoyronbHas cucTtemMa KOOpAWMHAT B IIpocTpaHcTBe. KoopawHaTel BekTOpa.
IIpocreiimme 3agaun B KOOpAMHAaTax. YTroid Mexay BekTopamu. CkaisipHOe
IIPOU3BEICHUE BEKTOPOB. BbIUMCIIEHHE YIVIOB MEXKIAY NPSIMBIMU U IUIOCKOCTSMH.
KoopanHaTHO-BEKTOPHBIN METO/ TP PELIEHUN T€OMETPUUYECKUX 3a/1a4
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IPOBEPSIEMBIE HA EI'D 11O MATEMATHUKE TPEBOBAHUS K
PE3YJbTATAM OCBOEHHUSI OCHOBHOM OBPA3OBATEJBHOM
ITPOT'PAMMBI CPEJHEI'O OBIIIETO OBPA3OBAHUSI

Kon IIpoBepsiemble TPeOOBAHUSA K MPEAMETHBIM Pe3yJbTaTaM O0CBOEHUS
NMpoBePSEMOr0  OCHOBHOI 00pa30BaTeJbHOI MPOrPaMMbl CPeHEro 001ero
TpeOoBaHUs o0pa3oBaHus

Bnanenne MerogamMu J0Ka3aTenbCTB, ANTOpPUTMAMM pPELICHUs 3ajad;
yMeHue (GOpMyJIHpOBAaTH W ONEPUPOBATH MOHATHAMH: OIpEAETICHHUE,
aKCUOMa, TeopeMa, CIEACTBUE, CBOWCTBO, IPU3HAK, J10Ka3aTeJIbCTBO,
pPaBHOCHIIbHBIC (POPMYIMPOBKH; NPUMEHATh UX; YMEHHUE (HOPMYITHUPOBATH
o0paTHOE M HPOTHBOIOJIOKHOE YTBEP)KIEHHE, NMPUBOIUTH HPUMEPHI U
KOHTPIIPUMEPBI, HCIOJB30BaTh METOJ MaTeMaTHUYeCKOHM WHJIYKIUY;
IIPOBOJUTH JI0KA3aTeNIbHbIE PACCYKICHUS NPH PELICHUH 3a/]a4, OLIEHUBATh
1 JIOTUYECKYI0  MPAaBUIBHOCTb  PACCYXACHUH; YMEHUE  OIEpUpOBaTH
HOHATUSIMH: MHOXECTBO, IOJAMHOKECTBO, ONEpallMy Haj MHOXECTBaMH;
YMEHHE UCIOJb30BaTh TEOPETUKO-MHOXKECTBEHHBIM  ammapar i
OINKCaHMs peaJbHBIX MPOLECCOB U SBJICHUN M NPU PELICHUU 3a/1a4, B TOM
quciie U3 JpYyrux y4eOHbIX MPEAMETOB; YMEHUE ONEPUPOBATH MOHATHIMMU:
rpad, cBs3HbIN rpad, 1epeBo, LUK, rpad Ha IIOCKOCTH; YMEHHE 3a/1aBaTh
U ONMCHIBaTh Ipadbl pa3IMnYHBIMU CIOCOOAMM; MCIIONb30BaTh Tpadbl MpU

peHICHUN 3a1a4

YMeHne omnepupoBaTh MOHSTUSAMH: HATYpallbHOE YHUCIIO, LEI0e YHUCIO,
CTETICHB C TEJIBIM MTOKa3aTeJIeM, KOPEHb HATYPaJbHON CTENICHH, CTCTICHD C
parroHaIbHBIM TOKAa3aTelieM, CTENEHb C JeWCTBUTEIbHBIM MOKA3aTeNeM,
norapudm UMcIa, CHUHYC, KOCHHYC ¥ TAaHTE€HC MPOU3BOJIBHOTO YHCIA,
OCTaTOK TI0 MOJIYJIO, PAlMOHAJIBHOE YHCIIO, HPPANHMOHATIBHOE YHCIIO,
MHOKECTBAa HATYpalbHbBIX, LEJbIX, PalMOHAIBHBIX, JACHCTBUTEIHHBIX
2 YHUCeN; yMEHUE UCTIOIB30BaTh MPU3HAKHU JEIMMOCTH, HAMMEHBIITUI 00N
JIeNUTeIh W HauMEHbllee o0lnee KpaTHOe, anroputMm EBkmuaa mpu
pE€IICHUHN 3aJa4; 3HAKOMCTBO C Pas3IMYHbIMH MMO3WMIWUOHHBIMHU CHUCTEMaMU
CUHCIICHUS; YMEHHE BBITIONHATH BBIUMCIICHHE 3HAUCHUH U peoOpa3oBaHus
BBIPOKEHHUN CO CTEeNeHsSIMU W Jorapudmamu, mpeoOpazoBaHusl APOOHO-
paliOHaTIbHBIX  BBIPAKEHUH; yMEHHE  ONEpPHpPOBaTH  MOHSATHSMHU:

noCIea0BaTCIbHOCTD, apI/I(bMeTI/I"IeCKaH mporpeccus, TreoMETpHUICCKad
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nporpeccusi, OECKOHEYHO YOBIBAIOIIass TE€OMETpUYEcKasi IPOrpeccus;
yYMEHHE 3a/1aBaTh I10CJIEJOBAaTEIbHOCTH, B TOM YHCJIE C IIOMOIIbIO
PEKYPpPEHTHBIX (POpMyII; yMEHUE ONEpUPOBATh MOHATHAMU: KOMIUIEKCHOE
YUCIIO0, CONPSOKEHHBIE KOMIUIEKCHBIE YHCIA, MOXAYJb U apryMeHT
KOMIUIEKCHOTO ~ 4Hcia, (opMa  3amuCH  KOMIUIEKCHBIX — YHCEIN
(reomeTpuyeckas, TpPUTOHOMETpUYECKass M ajredOpanyeckas); yMeTb
POU3BOIUTH apu(METHUYECKHE JEHCTBHS C KOMIUIEKCHBIMH YHCIIAMU;
IPUBOAUTH IPUMEPHI MCIIOJIb30BAaHUSI KOMIUIEKCHBIX YHMCEIN; OIEpUpPOBATh
HNOHATUSIMM:  MaTpuua 2xX2  u  3X3, omnpeaenuTeNb  MaTpHIb,

FeOMeTpI/I‘ICCKI/Iﬁ CMBICJI OITPCACIINTEIIA

VYMeHue onepupoBaTh IMOHATHSAMH: pPalMOHAJIBHBIE, HpPpalMOHAJIbHbIC,
[IOKa3aTeNlbHbIE, CTENEHHbIE, JIOTapU(PMUUYECKHE, TPUTOHOMETPUUYECKUE
YPaBHEHHs M HEPABEHCTBA, HUX CHCTEMbl, YMEHHE OIEpUPOBATH
MOHSTUSIMU: TOXAECTBO, TOXKIECTBEHHOE IPEoOpa3oBaHUE, YpaBHEHHUE,
HEPABEHCTBO, CHUCTEMAa YPAaBHEHUH U HEPABEHCTB, PAaBHOCUJIBHOCTH
YpPaBHEHUN, HEPABEHCTB M CHUCTEM; YMEHHME pEIlaTb YypPaBHEHUS,
HEPABEHCTBA M CHCTEMBl C IIOMOLIBIO PA3JIMYHBIX IPUEMOB; pPELIATh
YpPaBHEHUs, HEPABEHCTBA W CHCTEMBl C [1ApaMETPOM; IIPUMEHATH
YPaBHEHHUsI, HEPABEHCTBA, UX CHUCTEMbI U1 PELIECHUS MaTeMaTHYECKHX

3aj71a4 ¥ 3a/1a4 U3 PA3IMIHbIX 00JIaCTeH HAYKH U pealbHOW )KU3HU

YMeHue omnepupoBarth MOHATHAMH: (QYHKIUS, YETHOCTh (PYHKIIMH,
HNEPUOJIMYHOCTh (DYHKIMHM, OTPaHUYEHHOCTb (PYHKIMH, MOHOTOHHOCTh
GYHKIUHM, SKCTpeMyM (QYHKIMH, HauOoOJIblIee U HAaWMEHBIIEEe 3HAYCHUS
(GYHKIMU Ha MPOMEXYTKE, HenpepbIBHas (YHKIIHMs, aCUMITOTHI Tpaduka
GyHKIUM, TiepBas U BTOpas NpOU3BOAHAs (YHKIUH, T€OMETPUUYECKUI U
¢u3nyeckuif  CMBICI TNPOU3BOJHOM, IepBooOpasHas, ONpeaeNEHHbIN
UHTETpall; YMEHUE HaxXOAUTh ACHUMNTOTHl rpapuka (QyHKIMH; YMEHHUE
4 BBIUMCIIATh  NPOM3BOAHBIE  CyMMBI, TNPOM3BEIECHMS, YacTHOIO U
KOMIO3UIMN (DYyHKIUH, HAXOAUTh ypaBHEHUE KacaTeIbHOW K Trpauky
(GyHKIMU; YyMEHHME HaXOIUTh HPOU3BOJIHBIE 3JEMEHTApHBIX (QyHKIHII;
YMEHHE HCIOJIb30BaTh IPOU3BOJIHYIO JJIsi HCCIEAOBAHUS (DYHKIMMH,
HaXOJUTh HaAWOONbIINE W HAaUMEHbIIME 3HAuYeHUs (YHKIMHA; CTPOUTH
rpaukd MHOTOUYJIEHOB C HMCIOJB30BaHHMEM ammapara MaTeMaTHUYecKOro
aHaJIN3a; MPUMEHATh NPOU3BOAHYIO JJIs HAaXOXKACHWUS HAWIydILIEero

pe€mi€CHUA B MNPHUKIAAHBIX, B TOM YHCJIC COLOMWAJIbHO-D3KOHOMHYECKHUX H
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bu3MYeCKUX 3a7a4ax; HAXOAWTh TUIOMATU U OOBEMBI (PUTYP C TTOMOIIBIO
UHTETpaia; MPHUBOAHUTH TPUMEPhl MATEeMaTHYECKOTO MOJCIHPOBAHUS C

noMOIIbI0 AU QepeHInanbHbIX YpaBHEHUH

YMeHue onepupoBaTh NOHATUAMU: TpaduK QyHKIUH, oOpaTHast QyHKIHA,
KOMITO3ULMST (DYHKUMH, JTUHEHHas QYHKIHS, KBagpaTHYHAs QYHKIHA,
paunvoHanmbHass (QYHKUUS, CTeNeHHas (YHKUIUSA, TPUTOHOMETPUYECKHE
¢GyHKIMH, OOpaTHBIE TPUTOHOMETPUYECKHE (YHKIMH, MOKa3aTelbHas U
jgorapupmuueckas (yHKIMH; yMEHUE CTPOUTh TpapuKd H3yYSHHBIX
GyHKIMA,  BBINOJHATH  IpeoOpa3oBaHus  TpadukoB  (PYyHKIIUH,
UCTIOJIB30BaTh TPa(UKH Ui U3yYEHHUS MPOLECCOB M 3aBUCHUMOCTEH, MPHU
peUIeHUH 331a4 M3 APYrHX y4eOHBIX NPEIMETOB M 337ad M3 pealbHOU
KU3HH;, BBIpaXaTh (OpPMyJaMH 3aBHCHMOCTH MEXKIy BEINYHHAMU;
UCIIONIb30BATh CBOMCTBA M Tpaduku (QYHKIMH IS PELICHUS YpaBHEHUIA,
HEpaBEHCTB M 3a/a4 C MapaMeTpamMu; H300pakaTb Ha KOOPAWHATHOMN

IIJIOCKOCTHU MHOXKCCTBaA peH_IeHI/Iﬁ ypaBHCHI/Iﬁ, HCPABCHCTB U UX CUCTEM

YMeHue pemaTh TEKCTOBBIE 3aJaud pa3HbIX TUIOB (B TOM 4YMCIE Ha
IIPOLIEHTHI, AOJIM U YacTH, Ha JBUXKEHHE, pabOTy, CTOMMOCTb TOBapOB U
yCIIyT, HaJIOTH, 33/1a4i U3 00JacTH yNpaBJIECHUS JUYHBIMU U CEMEHHBIMU
(¢uHaHCaMM); COCTaBJISITh BBIPAKECHMSI, YPABHEHMs, HEPAaBEHCTBA U HUX
CUCTEMBI IO YCIIOBHUIO 3aJayd, HMCCIIEN0BATh IIOJYyYEHHOE pPELICHUE U
OLICHMBATh MPaBJIONOAOOHOCTh pPE3yJbTAaTOB; YMEHHE MOJAEIUPOBAThH
pealbHBIE CUTyallMd Ha S3bIKE MAaTEMAaTHUKHU; COCTaBIATH BBIPAKEHHS,
YpaBHEHUs, HEPABEHCTBA U UX CUCTEMBI 110 YCIOBHUIO 3aJ1a4M, UCCIIEIOBATh
IIOCTPOCHHbIE ~ MOJIEIM C  HCIHOJb30BAaHHMEM  ammapara  aireopsl,

MHTEPIPETUPOBATH ITOIYYEHHBIN pe3yJIbTaT

YMeHHne onepupoBaTh MOHATHSAMH: CpelHee apu(MeTHuecKoe, MeauaHa,
HauOoJIbIlIee U HAaUMEHDIIIEE 3HA4YCHUA, pasMax, JUCICPCHA, CTAHIAPTHOC
OTKJIOHEHHE YHUCIIOBOTO Habopa; YMEHHE H3BJIEKaTh, WHTEPIPETHPOBATH
nH(popMaIrio, MPeICTaBICHHYIO0 B Ta0IMIlaX, Ha JIuarpammax, rpadukax,
7 OTPaXKAIOIIYI0 CBOMCTBA PEabHBIX MPOLIECCOB U SBJICHUI; MPEACTaBIATh
uHpOpMaIMI0O C TOMOMIBID TaOJWII ¥ JWarpaMM; HCCIIEeI0BaTh
CTAaTHCTUYECKUE [IaHHBIE, B TOM YHCJIE€ C MPUMEHEHHEM TIpadUuecKux
MCTOJOB U 3JICKTPOHHBIX CPCICTB; rpaq)nqecxn uccijea0BaTb COBMECTHBIC

Ha6J'IIOI[eHI/I$I C IIOMOUIBIO JUarpaMm pacCC€BaHUS U JIMHEHHOM perpeccuun

8 YMeHue OmnepupoBaTh IMOHATUAMU: CIy4aWHBIA OIBIT U CIly4ailHOE
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COOBITHE, BEPOSITHOCTh CIYYalHOTO COOBITHS; YMEHHUE BBIYHCISATH
BEPOSITHOCTh C HCIIOJIB30BaHHEM TIpapUUecKHX METOJIOB; IPUMEHSThH
GOpMYIIBI CIOKCHHSI U YMHOXKEHUS BEPOSTHOCTEH, (OPMYITy IOJHOM
BeposTHOCTH, hopmyiry bepHymim, komMOuHaTopHble GakThl U GOPMYIIHL;
OIICHUBATh BEPOATHOCTH PEATbHBIX COOBITHI; yMEHHE OIEPUPOBATH
NOHATUSIMH:  CIlydaiiHas BEJIMYHMHA, pPAaCIpelelieHHEe BEPOSTHOCTEH,
MaTEeMaTHYECKOE OXHJaHWEe, JUCIEPCHS W CTaHJAPTHOE OTKIOHCHUE
CIIy4allHOW  BEJIMYMHBI, (QYHKIMHA  pPacUpelesicHHss W IUIOTHOCTH
PaBHOMEPHOTO, TTOKA3aTEIFHOTO M HOPMAJIBLHOTO paclpeielieHUui; yMEeHUe
UCTIOJIb30BaTh CBOMCTBA M3YYCHHBIX PACTIPEICICHUN JIS pElIeHUs 3a/1ad;
3HAKOMCTBO C MOHSATHSAMH: 3aKOH OOJIBIIIUX YHCEN, METOABI BEIOOPOYHBIX
UCCIIC/IOBAHMIA, YMCHHE TPUBOJIUTH IPHUMEPHl TPOSBICHHS 3aKOHA
OONBIIUX 4YHUCENl B TNPUPOAHBIX W OOIIECTBEHHBIX SIBJICHUSAX; YMEHHUE
OIEPUPOBATH TMOHITUSMHU: COUYETAHUE, NMEPECTAHOBKA, YHUCIO COYCTAHUH,
YUCII0O  TIEPeCTaHOBOK, OmHOM  HbIOTOHA; yMEHHE  NPUMEHSTH
KOMOWHATOPHBIC (aKThl U PACCYXKICHUS JUIsI PEHICHUS 3a]ad; OI[CHUBATh
BEPOSATHOCTH PEATBHBIX COOBITHIA, COCTABIATh BEPOSTHOCTHYIO MOJICIbh U

HHTCPIIPCTUPOBATDH l'IOJ'Iy‘lGHHBIfI pe3yibTaTt

YMmenue onepupoBaTb IMOHATUSAMHU: TOYKA, INpsMas, IJIOCKOCTD,
IIPOCTPAHCTBO, OTPE30K, Jy4, BEIMYMHA YIJIa, FIOCKUH yroJl, 1ByrpaHHbIN
yToJI, TPEXTPAaHHBIN Yroj, CKPEIUBAOLIUECS NPSAMBIE, MTAPAJLIENbHOCTD U
NEePNEeHIUKYISIPHOCTh MPSIMBIX U IUIOCKOCTEHM, Yroil MEXIy HpsIMBbIMU,
YroJl MeXAy TNpsAMOM M IUIOCKOCTBIO, YroJl MEXIy IUIOCKOCTSMH,
9 paccTosiHue OT TOYKH JO IUIOCKOCTH, PACCTOSIHME MEXIy MPSMBIMHU,
paccTosiHuE MEXAY IIOCKOCTSMHU; YMEHHE HCIIOJIb30BaTh IPU PEIICHUU
3aa4 U3y4yeHHbIe (DAKTBl U TEOpPEMBl IJIAHUMETPUU; YMEHHE OLIEHUBATh
pasMepbl OOBEKTOB OKPY’KAIOIIEr0 MHpa; CTPOUTh MaTeMaTHYeCKHe
MOJIEJIM C TIOMOIIbI0 TE€OMETPUYECKHX MOHSITUA U BEJIWYUH, pPEIlaTh
CBSI3aHHbBIE C HUMHU ITPAKTUYECKHE 3a1a4H
YMeHue onepupoBaTh MOHATUSAMH: IUIOMAAb (GUTyphl, 00BEM (GUTYpHI,
MHOTOTPaHHUK, MPaBUIbHBIH MHOTOTPaHHHMK, CEYEHHE MHOTOI'paHHUKA,

Ky0, Napajienenurnes, Opu3Ma, NOHpamMuia, (Urypa U TOBEPXHOCTb

10
BpaleHus, MWIMHIP, KOHYC, Imap, cdepa, miomanas chepsl, III0MaIb
MOBEPXHOCTH NHUPAMUbI, MPHU3MBI, KOHycCa, LWIMHIApPA, O0BEM Kyoa,
MIpAMOYI'OJIBHOTO IapauICiICTIuncaa, IHUpaMuabl, IIPU3MBbI, NOUJIWHIPA,
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KOHYyca, IIapa, pa3BEépPTKa IMOBEPXHOCTH, CEYCHHMsS KOHYca M LMJIMHIPA,
napajulelbHble OCH WJIM OCHOBAaHWIO, CEYEHHE Inapa, IUIOCKOCTb,
Kacamomascs cdepbl, IUWINHIPA, KOHYCa; yMEHHE CTPOUTb CEUCHUE
MHOTOTPaHHHKA, M300paXkaTh MHOTOTPAaHHUKH, (QUTYpBl M HOBEPXHOCTH
BpAICHHS, UX CEUCHHs, B TOM YHUCIIE C MOMOIIBIO IEKTPOHHBIX CPEJICTB;
yYMEHHE TPHMEHSTH CBOMCTBA T'€OMETPHUYECKHX (DUTYp, CAMOCTOSATEIHHO
(bopMyIHpOBaTH ONpPEENCHHS U3y4aeMbIX (UTYp, BBIIBUTaTh TUIIOTE3HI O
CBOMCTBAaX M MPU3HAKAX T'€OMETPUYECKUX (UTyp, OOOCHOBHIBATH WIIU
OlpoBepraTh MUX; YMEHHE MPOBOAUTH Kiaccuukanuioo ¢uryp 1o
Pa3MUYHBIM TIPU3HAKAM, BBINOJIHATh HEOOXOJUMBIC JOIOJHUTEIbHBIC

MIOCTPOCHUS

YMeHue onepupoBaTh MOHATHUSIMH: JBIDKEHHE B IPOCTPAHCTBE,
napajuleNbHbI MEePeHOC, CUMMETPUsI Ha IUIOCKOCTH U B TPOCTPAHCTBE,
MOBOPOT, mpeoOpa3oBaHue TMOMOOMS, TONOOHBIE QUTYPHI;, YMEHUE
pacro3HaBaTh paBHbIe M MOAOOHBIE (GUTYPHI, B TOM YHUCIE€ B IPHUPOJE,
HCKYCCTBE, apXUTEKTYpe; UCI0Ib30BaTh FEOMETPUUECKHUE OTHOLIECHUS NIPU
pelIeHUH 3a]la4; HAaXOJUTh T'€OMETPUYECKHE BEIMYMHBI ([JIMHA, YTOII,
11 iouaab, 00bEM) MpU PEeUICHUH 33434 U3 JPYTUX YUEOHBIX MPEAMETOB U
U3 pealbHOW >KU3HU;, YMEHHUE BBIUUCISATH T'€OMETPUYECKUE BEITMYHUHBI
(1muHA, yroi, ImIIOMIAAb, OOBEM, IUIOIIAJb MOBEPXHOCTH), HCIOIb3Ys
U3y4eHHbIe (OPMYJBI MU METOJbl, B TOM YHUCIE: IUIOIAAb MOBEPXHOCTH
MApPaMHJIbI, TIPU3MBI, KOHYyCa, IWIMHIpA, TUiomanab chepsl; 00béM Kyoa,
NOpSMOYTOJBHOTO —MapajlieNenuneia, MNUPaMUAbl, MPU3MBL, HIHHIPA,

KOHYca, [I1apa; yMEHHE HaXOJIUTh OTHOIIEHNE 0OBEMOB MOJI00OHBIX QUTYp

VYmenune ONCpHUpOBaATH MOHATUAMU: MPAMOYTOJIbHAsA CUCTEMa KOOPAWHAT,
BEKTOp, KOOPJAWHATHI TOYKH, KOOPIUHATHI BEKTOpa, CyMMa BEKTODOB,
. NPOM3BEJICHUE BEKTOpa Ha 4YKCJIO, pa3JIOKeHHWE BEKTopa Mo 0Oa3wucy,
CKaJISIpPHOE TPOU3BEJCHHE, BEKTOPHOE TPOM3BEICHUE, YO MEKIY
BCKTOpaMH1; YMCHUC HCIIOJb30BaTh BeKTOpHBII\/JI u KOOp)IHHaTHBIfI METO/

AJI peHICHUA TCOMCTPHUICCKUX 3adaY U 3a/la4 ApYyTUX y‘Ie6HBIX npeamMeToOB

YMeHue BbIOMpaTh MOAXOIANINN METO JUIsl peLIeHHs 3a/1auk; TOHUMaHue
3HAYMMOCTH MAaTeMaTHKH B HW3YYEHUH MPHUPOJIHBIX U OOIIECTBEHHBIX
13 IIPOLIECCOB W SIBJICHWM; YMEHHE pAclO3HaBaTh IPOSIBJICHUE 3aKOHOB
MaTE€MaTUKU B UCKYCCTBE, YMEHHUE NPUBOJUTH IIPUMEPHI MATEMAaTUYECKUX

OTKPBITHI POCCUICKON U MUPOBOW MaT€MAaTHYECKOW HAYKH
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IIEPEYEHD 2JIEMEHTOB COIAEPKAHUA, IIPOBEPAEMBIX HA EI'D
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11O MATEMATUKE

HpOBepﬂeMLIﬁ IJIEMEHT COACPKAaHUSA

Hucna v BBIYUCICHUS
Harypanbnsie u nensie yucna. [IpusHaku 1e1MMOCTH LEIIbIX YUCEI

Panmonanbupie  yncina. OOBIKHOBEHHBIE U JIECATHYHBIC JPOOH, MPOICHTHI,

0OeCKOHEUHBIEC TIEPUOTUIECKUE IPOOH

Apudmernueckuil KOpeHb HATypalIbHOM cTerneHu. JeHCTBUS ¢ apuMeTHIECKUMU

KOPHSIMU HaTypaJIbHON CTEIIEHU

Crenens c menbM okaszaresieM. CTeneHb ¢ pallMOHaIbHBIM TToKazareneM. CBOMCTBa

CTCIICHHU

CuHyCc, KOCMHYC M TaHI€HC YHCIOBOTO aprymMeHTa. ApPKCHUHYC, apKKOCHHYC,

apKTaHTeHC YHCIOBOTO apryMeHTa
Jlorapudm yucna. JlecaTuyHble U HATypadbHbIE JOrapu(MbI

I[eﬁCTBHTCHLHbIe qucJiia. ApI/I(bMCTI/I‘leCKI/Ie orcpanun ¢ ILCIZCTBHTCHLHLIMH
qHucCJiaMu. HpI/I6J'II/I)KéHHBIe BBIYUCJICHUA, ITpaBUJIa OKPYTJICHUA, IIPUKHUJIKA 1 OCHKA

pe3yJibTaTa BIYUCICHUI

[IpeoOpazoBanue BeIpaKeHUN

KommuiekcHsle yncna

YpaBHEHHs 1 HEPABEHCTBA

[{enbie 1 1pOOHO-pallMOHANBHBIE YPaBHEHUS
HppanyroHanbHble YpaBHEHHS

TpuronomeTpuueckue ypaBHEHUs

[Toka3zarenbHble U JOrapupMUUECKie YpPaBHEHHS
Llenbie 1 1pOOHO-paAIIIOHAIbHBIE HEPABEHCTBA
HppauroHaibHble HEPABEHCTBA

[Toka3zarenbHbIe U JOrapupMHUUECKHEe HEPABEHCTBA
TpuroHomeTpruuecKkue HEPABEHCTBA

CucTtembl 1 COBOKYITHOCTH YPaBHEHHI M HEPABEHCTB
VYpaBHEHHUsI, HEPABEHCTBA U CUCTEMBI C ITapaMeTpamMu
Martpuia cucTeMsl JINHEHHBIX ypaBHEeHUI. OnpeaenuTenb MaTpULIbl

OyHKIMH U TpaduKu
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Oynkuus, cnocodbl 3amanust ¢yHkuuu. ['padux ¢ynkuuu. B3ammuo oOpaTHbIE

> bynakun. YétHeie u HeuéTHBIE QyHkimu. [lepuoandeckue GpyHKInm
OO6nactp ompeneneHuss W MHOXKECTBO 3HadeHMH ¢yHkumud. Hymm ¢dyHKmm.
39 [IpoMeXyTKH  3HAKOMOCTOSIHCTBA.  IIpOMEXYTKM  MOHOTOHHOCTH  (DYHKIIMH.
' MakcumMymbl U MUHUMyMBbl (QyHKUuH. HanGonbliee u HauMeHbllee 3Ha4YeHUE
(GYHKLIHU Ha IPOMEXYTKE
13 CreneHHas (QyHKUMSA C HaTypaJbHbIM M LedbIM Ioka3ateneM. EE cBoiictBa u
' rpa¢uk. CBoiicTBa 1 rpaduK KOpHS 1-Oi CTETIEHU
34 Tpuronomerpuyeckue GyHKINHU, UX CBOMCTBA U rpaduKu
3.5 [Toka3zarenbHas u orapupmudeckas GyHKINU, X CBOMCTBA U rpaduku
16 Touku paspeiBa. AcuMnToThl rpadukoB ¢yHknumit. CpoiicTBa  (QyHKIIHIA,
' HETPEPHIBHBIX HA OTPE3Ke
3.7 ITocnenoBaTeabHOCTH, CIIOCOOBI 3aJaHUs TOCIIEI0BATEILHOCTEN
3.8 Apudmerndeckast 1 reoMmeTpudeckas mporpeccur. @opmyiia CI0KHBIX MPOLIEHTOB
4 Hauana matemaTnyeckoro aHanusa
4.1 [TpousBoanas ¢pyukiuu. [Ipous3BoIHbIE F1€MEHTAPHBIX (PYHKIMHA
[IpuMeHeHHe MPOM3BOAHOM K HCCIEAOBAaHUIO (QYHKIMA Ha MOHOTOHHOCTh U
4.2 sKcTpeMyMbl. HaxoxaeHue HanOoJbIIero U HauMEHbIEro 3Ha4eHUs (QyHKIUU Ha
OTpe3Ke
43 [TepBooOpaznas. MaTerpan
5 MHOX€eCTBa U JIOTUKa
5.1 MHOXecTBO, orepaiuy HajJ MHOKecTBamMu. Jluarpammel Ditiepa — Benna
52 Jloruka
6 BeposiTHOCTB M cTaTUCTHKA
6.1 OnucarenbHasi CTaTUCTHKA
6.2 BeposTHOCTB
6.3 KomOunaTtopuka
7 I'eomerpus
7.1 Durypsl Ha INIOCKOCTU
7.2 [TpsiMble U MIIOCKOCTH B IPOCTPAHCTBE
7.3 MHororpaHHuKu
7.4 Tena 1 MOBEPXHOCTH BpaLCHUS
7.5 KoopauHatsl 1 BEKTOPBI
28
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Jluct cornacosanua K AokymeHTy N@ 8 ot 02.03.2026
Muuymatop cornacoanua: Xabubynnuxd U.U. Qupextop
CornacoBaHue nHmuymuposaHo: 02.03.2026 12:17

INucTt cornacoBaHuna Tun cornacoBaHua: nocneaoBaTesibHOe
N° (17[0} Cpok cornacosaHusA PesynbTaTt cornacosaHus 3ameyaHun
1 Xabubynnux U.MN. Moanucano

02.03.2026 - 12:48
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