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MNOACHUTEJBHASA 3AIINCKA

['eomeTpus sBasiercs OOHUM U3 0a30BBIX KYpPCOB Ha YPOBHE CpPEIHEro
obmiero o0Opa3zoBaHMsl, TaK KaK 00€CIIEYNBAET BOZMOKHOCTh U3yUEHUS TUCIUILINH
€CTECTBEHHO-HAYYHON HAIIPABJICHHOCTH M MPEIMETOB T'YMAaHHTAPHOTO IIMKJIA.
[Tockonpky  JOTMYECKOE  MBILUIEHHE,  (QOopMHUpyeMOe  TpU  HU3yYEHUU
O0y4arolMMHUCS MOHATUIHHBIX OCHOB I€OMETPHUH, IPU JOKA3aTEIbCTBE TEOPEM U
IIOCTPOCHUM LIETIOYKH JIOTUYECKUX YTBEPKICHHUU IIPU PELICHUH N€OMETPUUYECKHUX
3aJa4, YMEHHME BBIJIBUIAaTb M OINpPOBEPrarb THUIIOTE3bl HEMOCPEICTBEHHO
WCIIOJB3YIOTCS IIPU PEIICHUM 33/1a4 €CTECTBEHHO-HAy4YHOI'O IMKJIA, B YAaCTHOCTHU
dbuznyecKux 3aaad.

[lenb ocBoeHus nporpamMmsl yueOHOro Kypcea «I'eomerpusd» Ha yrimyOiaéHHOM
YPOBHE — pa3BUTUE WHAMBUAYAJIbHBIX CIOCOOHOCTEM OOydYaromuxcs Ipu
U3y4YE€HUU T€OMETPHUHU, KaK COCTABJISIOUIEH MpeaMeTHOM obmactu «MaremaThka u
uHpopMaTuKa»  uyepe3  oOeclieyeHWEe  BO3MOXKHOCTM  NPUOOpPETeHHUs U
UCIIOJIb30BaHUsl Oojiee TIyOOKMX TE€OMETPUYECKUX 3HAHUW W JACUCTBUM,
CHELM(PHUUHBIX T€OMETPUH, U HEOOXOAUMBIX Ul YCIEITHOTO MPO(heCcCHOHATBHOTO
0o0pa30BaHusl, CBSI3aHHOT'O C UCIIOJIb30BAHUEM MATEMATUKH.

[TpuoputeTHBIMM 33JayaMu Kypca TE€OMETpUM Ha YIIIyOJEHHOM YpOBHE,
pacIIMpPSIIOUIMMH U YCUJIMBAIOIIUMU Kypc 0a30BOr0 ypOBHS, SIBJISIFOTCS:

paclIMpeHne NPENCTABIEHUS O TEOMETPUN KaK 4YaCTU MHUPOBOW KYJIbTYPHI U
(dbopMHpOBaHKE OCO3HAHUS B3aMMOCBS3M T€OMETPUH C OKPYKAIOLUIUM MHPOM;

(dbopMHpOBaHUE TMPEACTABICHUS O MPOCTPAHCTBEHHBIX (UIrypax Kak o
BAKHEMIIIMX MATEMAaTUYECKUX MOJEIAX, MO3BOJSIONIMX OINHCHIBATH M U3Yy4aTh
pa3HbIE SBJICHUs OKPYKAIOLIEr0 MUPA, 3HAHUE MTOHATUMHOTO aIapara o pasiaeiy
«CTtepeoMeTpus» y4eOHOro Kypca reOMEeTpHUH;

dbopMupoBaHHe  yMEHHUS ~ BIAJE€Th  OCHOBHBIMH  IOHATUSIMH O
IPOCTPAHCTBEHHBIX (UTypaX M HMX OCHOBHBIMH CBOMCTBAaMH, 3HaHHE TEOPEM,
dbopMya M yMEHHE HUX NPUMEHSTh, YMEHHMs JIOKa3bIBaTh TEOPEMbl U HAXOJIUTh

HCCTAaHIAaPTHBIC CITOCOOBI PCUICHUA 3a/1a4,
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(dbopMupOBaHHE YMEHUS paclio3HaBaTh HA YEPTEXKAX, MOJAECIAX U B PEATbHOM
MUpE MHOTOTPAaHHUKM M Tela BpalleHUs, KOHCTPYHPOBAaTh TIE€OMETPUYECKUE
MOJENH;

¢bopMUpOBaHHE TMOHMMAHUS BO3MOXKHOCTH aKCHOMATHUYECKOTO MOCTPOCHUS
MaTEMaTUYECKUX TeOopuil, GOopMUpOBaAHUE MOHUMAHUS POJIM AKCMOMATHKHU IPHU
MIPOBEIAECHUHN PACCYKIACHUM;

dbopMupoOBaHHE yYMEHHS BIAJE€Th METOJAMHU JI0KA3aTE€IbCTB M aJITOPUTMOB
pELIEHUs, YMEHUA WX IMPUMEHSTh, MPOBOAUTH JOKA3aTEIIbHBIE PACCYXKICHHS B
XOJI€ PELICHMS CTEPEOMETPUUECKUX 3a7a4 U 3a7a4 C MPAKTUYECKUM COJEPKAHUEM,
dbopMHpOBaHHE MPEACTABICHUS O HEOOXOAMMOCTH  JIOKA3aTENbCTB  IPHU
00OCHOBaHMHU MaTEMATUUYECKUX YTBEPKJIECHUI U pOJIN aKCHOMAaTUKHU B IPOBEJCHUU
JNEAYKTUBHBIX PacCy KICHUM;

pPa3BUTHE M COBEPIICHCTBOBAHHE HHTEIUIEKTyAIbHBIX M  TBOPYECKHX
CHOCOOHOCTEN 00yyaroumxcs, M03HaBaTeIbHON aKTUBHOCTH, MCCIIEIOBATEIbCKUX
YMEHUM, KpUTUYHOCTH MBIIUIECHUS, HUHTEpPECAa K U3YUEHUIO TEOMETPUU;

¢opMupoBanre (yHKIMOHAIBHOW TI'PaMOTHOCTH, PEJIEBAHTHON T€OMETpHUM:
YMEHUSI PACHO3HABATH MPOSBICHUS T'€OMETPUUYECKUX MOHITHH, OOBEKTOB H
3aKOHOMEPHOCTEN B PEalbHBIX KMU3HEHHBIX CUTYAlMSIX W MPU U3YYEHUU JIPYTHUX
y4e€OHBIX TPEAMETOB, TMpPOSIBICHUA 3aBUCUMOCTEM H  3aKOHOMEpPHOCTEH,
MOJICJIMPOBAHUSl PEAJbHBIX CHUTYallMid, UCCJIEIOBAHUS MOCTPOEHHBIX MOJENEH,
WHTEPHPETALNHN [TOJYYEHHBIX PE3YJIBTATOB.

OCHOBHBIMH COZEpPKATEIbHBIMU JIMHUSAMHA y4eOHOTO Kypca «l'eoMeTpusi» B
10-11 «maccax sBusroTcsi:  «lIpsiMble W TUIOCKOCTH B TIPOCTPAHCTBEY,
«MHororpannukn», «Tema BpameHus», «BekToppl HW  KOOpPAWHATHI B
MPOCTPAHCTBEY, «JIBUKEHUS B IPOCTPAHCTBEY.

ChopmymupoBannoe Bo PI'OC COO TtpeboBaHMe «yMETh OINEPUPOBATH
MNOHSTUSAMUY», PEIIEBAHTHBIMH T'€OMETPUM Ha YriayOJIEHHOM YpOBHE OOydeHUS B
10-11 kiaccax, OTHOCHTCSI KO BCEM COJEPKATEIbHBIM JIMHUSAM Y4e€OHOTO Kypca, a

dbopMHupOBaHHWE JIOTMYECKUX yMEHHUH  pacmpenensercs He  TOJBKO  TI0
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COJZIep KaTeNIbHBIM JIMHHUSAM, HO U 10 TojgaMm oOydenus. ComeprkaHue o0pa3oBaHus,
COOTBETCTBYIOIIIEE MPEIMETHBIM pe3yibTaram ocBoeHus DenepanbHOi padoueit
IPOrpaMMBbI, paclpeAeN€HHbIM 0 TOJaM OOY4YeHHS, CTPYKTYPUPOBAHO TaKUM
o0Opa3oM, 4TOOBI KO BCEM OCHOBHBIM, TPUHIMITHAIIBHBIM BOTIPOCAM O0yUYarOIIHECS
oOpamaquch HEOJHOKpPaTHO. OTO TMO3BOJIIET OPraHU30BaTh  OBJAJCHHE
Te€OMETPUUYECKUMHU TTOHATUSMH U HABBIKAMU TI0CJIEIOBATENBHO U MIOCTYMATEIBHO, C
COOJTIO/IEHNEM MPUHIIAIIA TIPEEMCTBEHHOCTH, & HOBBIC 3HAHMSI BKJIFOYATh B OOIIYIO
CHCTEMY T€OMETPHUYECKUX TPECTABICHUN OOYJAIOIIUXCS, PACIIUPSS U YTITyOJsis
e€, o0pa3ys MPOYHBIC MHOKECTBEHHBIE CBSI3H.

[lepexon Kk M3y4EHHUIO TEOMETPUH HA YTIYyOJIEHHOM YPOBHE MO3BOJISIET:

co3garh  ycnoBus s guddepeHunanuu  00ydeHHs,  MMOCTPOCHHUS
WHJMBUAYAJIbHBIX 00pa30BaTENIbHBIX MPOrpaMM, OOECHEYUTh YIIIyOJIEHHOE
U3y4YeHHUE T€OMETPUH KaK COCTaBIIAIOINICH yueOHoro npeamera «MareMaTukay;

MOJATOTOBUTH OOYYAIOIMIMXCA K TMPOAOKCHUIO H3YYEHHUST MAaTEMaTUKH C
yu€ToM BbIOOpa Oyayuied mpodeccuu, oOecreurBas MPEEMCTBEHHOCTh MEXKIY
oO1uM U podeccuoHaIbHBIM 00pPa30BaHUEM.

Ha wu3yuenme yuebHoro kypca «l'eomerpusi» Ha YriIyOIEHHOM YpOBHE
orBoautcs 204 vaca: B 10 kiacce — 102 yaca (3 yaca B Heaento), B 11 kmacce — 102

yaca (3 4aca B HEJIETI0).



COAEPXKXAHUE OBYUYEHUA
10 KJIACC

IIpsiMbIe M IVIOCKOCTH B POCTPAHCTBE

OCHOBHBIE ~ TOHATHS ~ CTEpeOMETpur. Touka, TmpsAMas, IJIOCKOCTb,
npoctpancTBo. IloHATHE 00 aKCMOMaTHMYECKOM IOCTPOCHUM CTEPEOMETPHUU:
aKCHOMBI CTEPEOMETPHUH U CIEACTBUSA U3 HUX.

B3anMmHOE pacnosioKeHue MpsSMBIX B IPOCTPAHCTBE: IEPECEKAOIIUECH,
napajuleNbHble M CKpellMBaroniyecss mnpsMble. [Ipu3HaKkW CKpEenMBarOmMUXCs
npsAMbIX. [lapamienbHOCTh IPAMBIX U INIOCKOCTEW B MMPOCTPAHCTBE: NAapaJlICIIbHbIC
IPSIMBIE B IPOCTPAHCTBE, NAPAJLIEIBHOCTD TPEX NPSIMBIX, MAPAIUIENBHOCTD IPAMON
U 1uiockocTu. [lapamienbHoe M LEHTpaTbHOE INPOEKTHUPOBAHHUE, HU300paKEHUE
¢uryp. OCHOBHBIE CBOMCTBa NapajJIENbHOTO MPOEKTUpOBaHUs. I300paxeHue
¢buryp B nmapajuiebHOM MPOEKIUHU. YTJbl C COHANPABICHHBIMU CTOPOHAMM, YIOJ
MEXIy NpSAMBIMH B IPOCTPaHCTBE. IlapayienbHOCTh TUIOCKOCTEN: MapasulesIbHbIe
IIJIOCKOCTH, CBONCTBA IapajuIeIbHBIX IIJIOCKOCTEN. [Ipocrenmme
IPOCTPAHCTBEHHbIE (UIYpbl Ha IUIOCKOCTU: TETpajlap, NapajuleienuIe],
MMOCTPOCHUE CEYCHU.

[lepneHANKYJISIPHOCTD NPSIMOM U IIJIOCKOCTH: MEPIEHAUKYIISIPHBIEC IIPSIMBIE B
IIPOCTPAHCTBE, MpsSMBIE IMAPAJUICIBHBIE W TNEPIEHIUKYJSPHBIE K IUIOCKOCTH,
NPU3HAK NEPNEHAUKYJISIPHOCTH NPSIMOM M IUIOCKOCTH, TEOpeMa O MpsSMOM
NEPHEHANKYIIIPHON IJIOCKOCTH. OpTtoronajisHoe IIPOCKTUPOBAHMUE.
[leprieHIUKYIISIp U HAKJIOHHBIE: PACCTOSIHUE OT TOYKHM 10 TUIOCKOCTH, PACCTOSTHUE
OT TOpsIMOM 10  IUIOCKOCTH,  NOPOEKIUs  (QUIypsl HA  IUIOCKOCTb.
[lepneHANKYISIPHOCTD  IUIOCKOCTEW: MpU3HAK  MNEPHEHAMKYJISAPHOCTH  JABYX
IIOCKOCTEN. TeopeMa 0 TPEX MEePIEHINKYIIApax.

Yriael B NPOCTPAHCTBE: YroJl MEXAY IPSAMOW M IIOCKOCTBIO, IBYI'PaHHBIN
yTOJl, JUHEHWHBIA YroJI IBYTPAHHOIO yria. TpEXTrpaHHBIA U MHOIOTPAHHBIE YIJIBL.

CBoiiCTBa IJIOCKHX YIVIOB MHOTOrpaHHoro yria. CBoHCTBa IUIOCKHX U



JBYTPAHHBIX YIJIOB TPEXIPAHHOrO yria. TeopeMbl KOCHHYCOB W CHHYCOB IS
TPEXTPAaHHOIO yria.

MHoOrorpaHHuKu

Buibl MHOrOrpaHHHMKOB, pa3BEPTKAa MHoOrorpaHHuka. Ilpusma: N-yrojapHas
npusMa, npsiMasi 1 HaKJIOHHAs! PU3MbI, OOKOBAasl U MOJHASI TOBEPXHOCTh MPU3MBI.
[Tapayuenenunesn, NpsSMOYTONbHBIA — IMapajulelenuIe]] W €ro  CBOMCTBA.
Kparyaiime mnyTM Ha TIOBEPXHOCTM MHOrorpaHHuka. Teopema Oiinepa.
ITpoctpanctBeHHass Teopema I[ludaropa. Ilupammpa: nN-yronbHas nupamuza,
npaBuwibHas W yceu€HHass nupamuiabl. CBoiicTBa pé€OGep M OOKOBBIX TI'paHEl
npaBWIbHOW nHpaMujbl. [IpaBuiibHbIE MHOTOTPaHHUKHW: NpaBWIbHAS TpHU3Ma U
IpaBWIbHAs NUpamMuAa, IPAaBWIbHAs TPEYroJbHAs NUPaMHUAA W IPABHIBHBIN
TeTpa’ap, KyO. IlpencraBieHune o NpaBUIBHBIX MHOTOTPAHHUKAX: OKTa’3p,
JOJIEKa’Ip ¥ UKOCAdIP.

Bbruncnenne 31€MEHTOB MHOTOTPAaHHUKOB: pE&Opa, JuaroHajv, YIJbl.
[Inomans OOKOBOW MMOBEPXHOCTH W IOJHOM MOBEPXHOCTH MPSIMOU MPHU3MBI,
IUIOIIA/b OCHOBaHUI, TeopeMa O OOKOBOH MOBEPXHOCTH NPSIMON MPU3MBIL.
[Inomans OOKOBOM MMOBEPXHOCTH U TOBEPXHOCTH NPABWIBLHOW NHUpaMUBbI,
TeopemMa O IUIOAAN YCEYEHHON MMPaMHU/IbI.

CuMmmeTprss B HPOCTPAHCTBE. OJIEMEHTBI CHUMMETPUHM  IPABWIBHBIX
MHOTOIpaHHUKOB. CHUMMETpUsi B MPaBUIbHOM MHOTOIPAHHUKE: CUMMETPHS
napajuieenune a, CUMMETPUsS NPABWIBHBIX IPHU3M, CHMMETpPHUS IPABHIBHON
nUpamMubl.

BeKTOpbI M KOOPAMHATHI B IPOCTPAHCTBE

[ToHsATHSA: BEKTOp B MPOCTPAHCTBE, HYJIEBOM BEKTOpP, [UIMHA HEHYJIEBOI'O
BEKTOpa, BEKTOPbl KOJUIMHEAPHBIE, COHAIPABIEHHBIE U MPOTUBOIOJIOKHO
HaIlpaBJICHHbIE BEKTOPbI. PABEHCTBO BEKTOPOB. [IeHCTBUS ¢ BEKTOPAMU: CI0KEHUE
Y BBIYMTAaHUE BEKTOPOB, CYMMa HECKOJIBKMX BEKTOPOB, YMHOXXEHHE BEKTOpa Ha
yucio. CBoMCTBA ClOKEHHsI BEKTOPOB. CBOICTBA YMHOKEHHUS BEKTOpAa HA YHUCIIO.

[loHnaTre KOMIUIaHApHBIE BEKTOPHI. [IpH3HaK KOMIUIAaHAPHOCTH TPEX BEKTOPOB.
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[IpaBmiio mapamnenenunena. Teopema O paslnoKEHWMM BEKTOpa IO  TPEM
HEKOMILUIaHApHbIM ~ BekTopaM. IIpsimoyronmpHas  cucreMa  KOOpAMHAT B
npocTtpadcTBe. Koopaunatel Bektopa. CBs3b MEXAY KOOpPAMHATAMHU BEKTOpa U
KOOpJIMHAaTaMH TOYEK. YTOJ MexXay BekTopamu. CKalsipHOE NpPOU3BEICHUE
BEKTOPOB.

11 KJIACC

Tena Bpamenus

[loHATHS: UUIMHAPUYECKAss IOBEPXHOCTh, KOHUYECKAs TMOBEPXHOCTb,
cepuueckas TOBEPXHOCTb, OOpasyromue MoBepxHocTed. Tema BpaleHU:
UWIMHAP, KOHYC, YCEUYEHHBIM KOHYC, cdepa, map. B3aumHoe pacnonoxeHue
chepbl U IUIOCKOCTH, KacaTelbHas IUIOCKOCTh K cdepe. M3o0paxeHue Ten
BpalleHUs] Ha TJIOCKOCTH. Pa3BépTka nmumuHapa U koHyca. Cummerpus chepsl U
miapa.

O6béM. OcHoOBHbIE CcBoOiicTBa 00BEMOB Ten. Teopema 00 o00bEME
NPSIMOYTOJILHOTO Tapajuienenunena u ciaeactBus u3 He€. OObEM mnpsamoil u
HAKJIOHHOW MPU3MBI, IIIKHJpA, TUPaMUIbl U KoHyca. O0BEM 11apa U MapoBOro
CErMEHTA.

KoMOuHanum Ten BpamieHuss U MHOrorpaHHukoB. [Ipusma, BhnucaHHas B
WIMHApP, ONHCaHHAas oOKojo IuuHapa. llepeceyenne cdepsl M mapa c
miockocThio. Kacanue mapa u cdepsl miockoctbio. [loHATHE MHOTOrpaHHHKA,
OMMMCAHHOTO OKOJO cdepbl, cdepbl, BIUCAHHOW B MHOTOTPAHHUK WM TEJO
BpalleHUS.

[Tnomaas MOBEPXHOCTH IUIMHIpA, KOHYyCA, MJIOMaaAb chepbl U e€ 4JacTeil.
[Tonobne B mpocTtpancTBe. OTHOIICHHE OOBEMOB, INIOMIAACH ITOBEPXHOCTEH
nonoOHeix Quryp. IlpeoOpazoBanue mnogoOusi, romorteTusi. PeleHue 3amau Ha
IJIOCKOCTH € UCITOJIb30BAHUEM CTEPEOMETPUUYECKHUX METOJIOB.

[TocTpoeHue ceueHnii MHOTOTPAHHUKOB U TEJI BPAIICHUS: CEUCHUS LIIIMHAPA
(mapayuienbHO M MEPIEeHAUKYISIPHO OCH), CEUYEeHHs KOHyca (mapajuieibHbIe

OCHOBAHHUIO U MPOXOSIIUE YepEe3 BEPIIUHY), CEUCHUS 1Iapa, METOAbI TOCTPOCHHUS
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CEUCHHI: METOJ CJIEA0B, METOJ BHYTPEHHETO MPOEKTUPOBAHUS, METOJ MEPEHOCA
CEKYIIIEH TTIOCKOCTH.

BekTopbl 1 KOOPAUHATHI B IPOCTPAHCTBE

Bektoppl B mpoctpancTtBe. Onepauuu Haja BekTopaMu. BekTtopHoe
YMHOXEHHE BEKTOpoB. (CBOWMCTBa BEKTOPHOIO YyMHOXeHUsA. [IpssmoyronbHas
cUCTEeMa KOOpAMHAT B pocTpancTBe. KoopanHatel Bektopa. PaznokeHue BekTopa
no Oazucy. KoopanHAaTHO-BEKTOPHBIA METOJ MpPHU PEUICHUH TE€OMETPUUYECKHUX
3a1ad.

J/IBUKeHHsI B IPOCTPAHCTBE

JBrxkenus: mpoctpanctBa. OtoOpakeHus. [[B>KeHUsS W paBEHCTBO (uryp.
OO6mme cBoiicTBa JBWXKCHUH. Buabl JBWXKEHUN: TapauIeNbHBIM IEPEHOC,
LCHTpaJbHAsE CUMMETpPUS, 3€pKAIbHAsA CHUMMETpPHS, MOBOPOT BOKPYT MPSMOI.

[IpeoOpazoBanus nogodus. [Ipsmas u chepa Diinepa.



HJIAHUPYEMBIE PE3YJIBbTATBI OCBOEHUSA YYEBHOI'O KYPCA
«TEOMETPUSI» (YT JIYBJIEHHBIY YPOBEHDB) HA YPOBHE
CPEJHEI'O OBHIETI'O OBPA30OBAHUA
JINYHOCTHBIE PE3YJIbTATBHI

1) rpaxxaanckoe BOCIMTAHME:

c(hOpMHUPOBAHHOCTH TPAXKIAHCKON MO3UIIMK 00YYAIOIIErocsl KaKk aKTUBHOTO U
OTBETCTBEHHOTO  WIEHAa  POCCHUWCKOro  oOLIecTBa,  MPEACTaBICHUE O
MaTEeMaTUYECKUX OCHOBaX (PYHKIMOHUPOBAHUS PA3UYHBIX CTPYKTYp, SIBJICHUMH,
NpoIEAYp TPAXKIAHCKOrO 0OIecTBa (BBIOOPHI, OMPOCHI M JIPYTro€), yMEHHUE
B3aMMOJICHCTBOBAaTh C COI[MAJbHBIMA HWHCTUTYTaMH B COOTBETCTBHUM C HX
GyHKUIUSIMU ¥ HA3HAYCHUEM;

2) naTpuOTHYECKOE BOCIIUTAHME:

c(hOpMHUPOBAHHOCTh POCCUICKON TpakIaHCKOW WICHTUYHOCTH, YBAKECHUS K
MPOILIOMY M HACTOSIIEMY POCCHUICKOW MAaTEMAaTHKH, IIEHHOCTHOE OTHOILICHHE K
JOCTHXKEHUAM POCCHUMCKUX MATEMATUKOB U POCCUMCKON MAaTEMaTUYECKOM IIKOJIbI,
UCIIOJIb30BAHUE ATUX JOCTIDKCHMM B JPYTUX HaAyKax, TEXHOJIOTHSX, cdepax
HSKOHOMUKHU;

3) IyXOBHO-HPABCTBEHHOE BOCIIMTAHHUE:

OCO3HAHHME JYXOBHBIX I[EHHOCTEH POCCHUUCKOro Hapoaa, CPOPMUPOBAHHOCTH
HPABCTBEHHOI'O CO3HAHUS, STUUYECKOTO IMOBEJCHUS, CBSI3aHHOTO C MPAKTUYECKUM
NPUMEHEHUEM JOCTH)KEHUHM HAyKh U JEATEJbHOCThIO YYE€HOr0, OCO3HAHUE
JIMYHOTO BKJIaJa B TOCTPOCHUE YCTOMUHUBOTO OYIYIIETO;

4) 3cTeTn4ecKoe BOCIIUTAHUE:

ACTETUYECKOE OTHOIIEHUE K MHPY, BKIIOUAsl SCTETHKY MAaTeMaTUYECKHUX
3aKOHOMEpPHOCTEH, OOBEKTOB, 3a/1a4, PEIICHHUM, pacCyXI€HU, BOCIPUUMYUBOCTh
K MaTEMaTUYE€CKUM acCleKTaM Pa3IMYHbIX BUJOB UCKYCCTBA;

5) puzuveckoe BocIUTAHHE:

c(hOpMUPOBAHHOCTh YMEHHUS MPUMEHSATH MaTeMaTUYECKUE 3HAHUS B

HHTCPECAx 3JO0POBOI'0 U 0e30macHoro 06pa3a ZKHU3HH, OTBCTCTBCHHOC OTHOIICHHEC K
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CBOEMY 370pPOBBIO (30POBOE MHTAaHWE, COATAHCUPOBAHHBIA PEXKUM 3aHATHA H
OTIbIXa, PETyisipHas (U3UYECcKass aKTHBHOCTH), (PHU3NUECKOE COBEPIICHCTBOBAHUE
IIPU 3aHATUSAX CIIOPTUBHO-03/I0POBUTEIBHOM AEATEIbHOCTHIO;

6) TpyaoBoe BocniuTaHue:

TOTOBHOCTh K TpYyJy, OCO3HaHUE LIEHHOCTU TPYIOJIO0Us, HHTEpPEC K
pasnmuyHbiM  cepaM  MPOPECCHOHAIBHOM  JCSATENBHOCTH, CBS3aHHBIM  C
MaTeMaTUKOW M €€ NPWIOKECHHUSIMHU, YMEHHE COBEpIlaTh OCO3HAHHBIA BHIOOP
Oynymeir mnpodeccur U peanu3oBbIBATH COOCTBEHHBIC IKU3HEHHBIC IUIAHBI,
TOTOBHOCTh M CIIOCOOHOCTh K  MaTeMaTH4YeCKOMYy  OOpa3oBaHHIO U
caMOOOpa30BaHUI0 HA TMPOTSHKEHUU BCEU JKU3HH, TOTOBHOCTh K AKTUBHOMY
YYAaCTHUIO B PEIICHUU MTPAKTHUYECKUX 33/1a4 MaTEMaTUYECKOW HAMPABICHHOCTH;

7) 3K0JI0THYeCKOe BOCIIMTAHUE:

c(OPMHUPOBAHHOCTh  JKOJIOTMUECKOW KYJIbTYphbl, TOHMUMAaHUE BIUSHUS
COI[MAJIbHO-?)KOHOMUYECKUX MPOILIECCOB HA COCTOSTHUE MPHUPOJHON U COLMATBHOMN
Cpellbl, OCO3HAHHE TJI00ATIBHOIO XapakTepa SKOJOTUYECKUX MPOOIeM, OpUEHTALIHS
HAa TPUMEHEHHE MAaTeMAaTHYEeCKUX 3HAHWM [JI pelieHus 3a1ad B 00yacTu
OKpY’Karoliel cpenbl, IJIaHUPOBAHHE TIOCTYNKOB W OLEHKH HMX BO3MOXKHBIX
MOCIICICTBUUN JIUISL OKPYIKAIOLIEN CPEbI;

8) neHHOCTH HAYYHOI0 NMO3HAHUS:

c(hOpMUPOBAHHOCTh MHUPOBO33PEHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY
YPOBHIO  pa3BUTUS HAyKH ©  OOIIECTBEHHOW  MPAKTUKH, IMOHWMAaHUE
MaTeMaTUYECKOW HayKHh Kak c]epbl 4enoBEUeCKOW JesATeNbHOCTH, JTaroB €&
Pa3BUTUS M 3HAYUMOCTH ISl PA3BUTHS LMBUIM3AIMH, OBJIAJCHUE S3BIKOM
MaTeMaTUKU W MaTeMaTUYeCKOW KYJIbTypOl KaK CpPEICTBOM IO3HAHHS MHPA,
TOTOBHOCTh OCYIICCTBJISAITh TPOEKTHYIO U HCCIEI0BATEIbCKYIO JESTEIbHOCTD
WHJMBUAYAJIbHO U B TPYIIIIE.

METAIIPEAMETHBIE PE3YJIBTATDBI
ITo3HaBaTe/ibHBIE YHMBEPCAJIbHBIE YUeOHbIE HeiiCTBUS

Bba3oBble JJoruueckue JelicTBUA:
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BBIBJISITh M XapaKTEPU30BaTh CYILECTBEHHBIE MPU3HAKKM MATEMaTUUYECKHUX
OOBEKTOB, TIOHSTHH, OTHONIEHWH MEXIy TOHATHIMH, (HOpMyIUpPOBATH
OTIpeJICIICHHs TIOHATUN, YCTAaHABIMBATh CYIIECTBEHHBIN MPU3HAK KIacCU(UKAIUH,
OCHOBAHUS /11 000OIIECHUS U CPABHEHHUSI, KpUTEPUU TTPOBOJAUMOTO aHAIIN3A;

BOCIIpUHUMATh,  (popMylnupoBaTh U  NPeoOpPa3OBBIBATh  CYXKJICHHUS:
YTBEPAUTEIbHBIE U OTPUIIATENIbHbIC, EAMHUYHbBIC, YACTHBIE U OOIINE, YCIOBHBIE;

BBISIBJISITh MATEMATHYECKUE 3aKOHOMEPHOCTH, B3AaUMOCBSI3U U MPOTUBOPEUHUS
B (pakrTax, JaHHBIX, HAOJIONCHUSIX U YTBEPKACHUSIX, MpEiaraTb KpUTEPUU IS
BBISIBJICHUS 3aKOHOMEPHOCTEN U ITPOTUBOPEYUH;

JieJaTh BBIBOABI C HCMOJb30BAHUEM 3aKOHOB JIOTUKH, JEIYKTUBHBIX U
WHIYKTUBHBIX YMO3aKJIIOUEHUH, YMO3aKIIOUEHUH 110 aHAJIOTHH;

MPOBOJUTH CAMOCTOSTENIBHO J10KA3aTEIbCTBA MATEMATUUECKUX YTBEPKICHUM
(mpsiMbIE U OT MMPOTUBHOTO), BEICTPAUBATh apTyMEHTAIMIO, IPUBOIUTH MPUMEPHI U
KOHTPIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE CYXKJCHHUS U BBIBOJIBL;

BBIOMpATh CMOCO0 pemeHuss y4eOHOM 3amaud  (CpaBHUBATH HECKOJIBKO
BApUAHTOB  pEIICHUSA, BbHIOMpAaTh HauOoyiee MOAXOASAIMK ¢ y4€TOM
CaMOCTOSITEIIbHO BBIJICJICHHBIX KPUTEPUEB).

ba3oBble uccienoBareJbcKue 1eHCTBUA:

WCIIOJIb30BaTh BOMPOCHl KaK HCCIIEIOBATEIbCKU WHCTPYMEHT IO3HAHMS,
dbopmMynupoBaTh  BOMPOCHL,  (DUKCHUPYIOIIME  MPOTUBOpEUYHE,  MIpolJeMy,
yCTaHaBJIMBAaTh MCKOMOE W JaHHOE, (hOPMHUPOBATH TUIOTE3Y, APTyMEHTHPOBATH
CBOIO MO3UIIUI0, MHEHUE;

MPOBOAUTH CaMOCTOSATENILHO CIUIAHUPOBAHHBIN AKCIEPUMEHT, UCCIIECIOBAHUE
M0 YCTAHOBJICHUIO OCOOCHHOCTEH MaTEMaTHYECKOTO 0OBEKTA, SIBJICHHUS, TIPOIIecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEXKTy 00bEKTaMHU, SBICHUSMH, MPOIECCAMU;

CaMOCTOATENFHO (POPMYIHPOBATH OOOOIICHUS M BBIBOJBI MO PE3yJIbTaTaMm
MPOBENEHHOTO  HAOMIOJICHUS, HMCCIICIOBAHUS, OICHUBATh  JOCTOBEPHOCTHh

MOJTYYEHHBIX PE3yJIbTaTOB, BEIBOJIOB U 0000IIEHUIA;
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IIPOTHO3UPOBATh BO3MOKHOE PpAa3BUTHE MPOLECCA, A TAKKE BbIIBUIAThH
IIPEATNIOJIOKEHHUS O €r0 Pa3BUTHU B HOBBIX YCIOBUSX.

Pa6ora ¢ undpopmanmeii:

BBISIBJIATH JeUIUTHl HHPOPMAINH, JAaHHBIX, HEOOXOAUMBIX IS OTBETa Ha
BOIIPOC U ISl pELICHUS 33/1a4H;

BbIOMpaTh UH(POPMALIMIO U3 UCTOYHUKOB PA3IMYHBIX TUIIOB, AHAJIM3UPOBATD,
CHUCTEeMAaTHU3UpPOBaTh M HMHTEPIPETUPOBATH HMH(YOPMAIMIO DPA3IUYHBIX BUIOB H
(GopM npeaCcTaBIEHNUS;

CTPYKTYpUpPOBaTh WHGOPMAIMIO, MPEACTaBIATh €€ B pa3IUYHbIX (opmax,
WUTIOCTPUPOBATH TpaUueCcKH;

OLICHMBATh HaAEKHOCTD uH(bOopMaluu o CaMOCTOATEIIBHO
c(OPMYIUPOBAHHBIM KPUTEPHUSIM.

KoMMyHHMKaTHBHBIE YHHBEPCAJIbHbIC Y4eOHbIE NeiCTBUA

Oo0wmenne:

BOCIIPUHUMATh U (POPMYJIUPOBATH CYKIACHHS B COOTBETCTBUU C YCIOBUSIMHU U
HeNsiMU  OOILLEHUs], SCHO, TOYHO, I'PaMOTHO BBIpaXaTb CBOK TOYKY 3pEHHUS B
YCTHBIX W MHUCbMEHHBIX TEKCTaX, JaBaTh MOSICHEHUS MO XOJYy pPELICHUs 3a/auH,
KOMMEHTHPOBATh NOJIyYEHHBIN PE3yJIbTAT;

B X0/€ 00CYXXJIeHUs 3aJaBaThb BOIPOCHI MO CYLIECTBY 00CYX/1aeMOMl TEMBl,
npoOJemMbl, pelaeMol 3aJadd, BbBICKA3bIBATh WJEH, HAIIEJICHHbIE Ha TOHMCK
pELIEHMs], COINOCTABIATh CBOM CYXKIEHUS C CYXICHUSAMH JPYIMX YYaCTHUKOB
nuainora, oOHapyKMBaTh pa3jiM4ve M CXOJCTBO MO3ULMNA, B KOPPEKTHOU (opme
(bopMyIMpOBaTh PA3HOIIIACHS], CBOU BO3PAXKEHUS;

IPEACTABIATh PE3YJbTAThl PEIICHUS 3a/1a4d, SKCIIEPUMEHTA, UCCIEI0BaHus,
MIPOEKTa, CaMOCTOSITEJIbHO BBIOMpaTh (opMaT BBICTYIUIEHHMS € YYETOM 3ajay
NpE3eHTALUU U OCOOCHHOCTEN ayIuTOPUH.

PerynsiTuBHBIC YHHBeEpCaJbHbIe Y4eOHbIe AeHCTBUS

Camoopranusanus:
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COCTaBJISITh IIJIAH, AJITOPUTM PEIIICHUS 3a/1a4, BRIOUPATh CIIOCOO peIeHus C
y9E€TOM UMEIOIINUXCSI PECYPCOB U COOCTBEHHBIX BO3MOYKHOCTEH, apTyMEHTHPOBATH
U KOPPEKTUPOBATh BAPUAHTHI pEeUICHUHN C Y4ETOM HOBOM MH(MOpMAIUH.

CaMOKOHTPOJIb, YMOIMOHAJILHbII HHTEJLJIEKT:

BJIAJ€Th HABBIKAMHM  TO3HABATENHHON  pedieKCMH  KakK  OCO3HAHMS
COBEPIIIAEMBIX JIEUCTBUI M MBICIUTEIBHBIX MPOIECCOB, UX PE3YyJIbTATOB, BIAJACTh
croco0aMu CaMOIPOBEPKH, CAMOKOHTPOJISI TpoIlecca W Pe3ysibTara PEIICHHS
MaTeMaTUYeCKOM 3aJ1auu;

MPEABUACTh TPYAHOCTH, KOTOPBIE MOTYT BO3HUKHYThH IIPH PEUICHUU 3a/1ayH,
BHOCHTH KOPPEKTHBBI B JIEATEILHOCTh HA OCHOBE HOBBIX OOCTOSTEIBCTB, JaHHBIX,
HaWJICHHBIX OIMUOOK, BBISIBICHHBIX TPYIHOCTEH;

OIICHHBATh COOTBETCTBHE PE3yJIbTaTa IEIH B YCIOBUAM, OOBSICHATH MPUIUHBI
JOCTHKEHUSI WIIM HEJIOCTUKEHUSI PE3YJIbTATOB JIEATEIIbHOCTH, HAXOUTh OIIHOKY,
JaBaTh OIEHKY MPHUOOPETEHHOMY OTIBITY.

CoBMecTHAasl 1eATEILHOCTD:

MOHUMATh M HCIOJIH30BaTh MPEUMYIIECTBA KOMAHIHONW M WHIUBHUAYaIbHOU
paboThl mTpU pemieHnH YYeOHBIX 3adad, NPUHUMAThL IIeIb COBMECTHOU
NeSATEILHOCTH, TJIAHUPOBATh OPTaHM3AIMI0O COBMECTHOW pabOThI, pacrpeneisTh
BUJIbI pabOT, JIOrOBAapWBATHCs, OOCYXJaTh IMPOIECC W Pe3yabTaT padoTHI,
000011aTh MHEHMS HECKOJILKUX JIFOJIEH;

y4acTBOBaTh B TPYNNOBBIX (opMax paboThl (0OCykaeHusi, 0OMEH MHEHUH,
«MO3TOBBIE IITYPMBD» W WHBIC), BBHINOJHATH CBOIO YacTh pabOTBHl W
KOOPJIMHUPOBATh CBOM JCHCTBUSA C JPYTUMH UICHAMH KOMAaH[bI, OIICHUBATH
KaueCTBO CBOETO BKJAJa B OOIIMI MPOMYKT MO KPUTEPUAM, CPOPMYIUPOBAHHBIM
YY9aCTHHKaMHU B3aUMOJICHCTBHSI.

MPEAMETHBIE PE3YJIBTATDBI
K koniy 10 kinacca o0yyaronuiicss HayquTcs:
e CBOOOJIHO OIEPUPOBATh OCHOBHBIMU TIOHATHUSMH CTEPEOMETPHUH TIPHU

pCHICHUHA 3a4a4 U ITPOBCACHNHY MATCMATHICCKUX paccyncz[eHHﬁ;
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MPUMEHSITh aKCUOMbI CTEPEOMETPUU U CIEJCTBUS U3 HUX IPU PEIICHUU
reOMETPUYECKHX 3a/1ad;

KJ1acCU(UIIMPOBATh B3aMMHOE PACIOJIOKEHHUE MPSIMBIX B MPOCTPAHCTBE,
MJIOCKOCTEH B MPOCTPAHCTBE, MPSMBIX U MJIOCKOCTEN B MPOCTPAHCTBE;
CBOOOJIHO  OINEpUPOBATh TMOHSITUAMM, CBSI3aHHBIMU C yrjaMHd B
MPOCTPAHCTBE: MEXKIY MPSMBIMH B TPOCTPAHCTBE, MEXIY MPSIMON U
MJI0CKOCTHIO;

CBOOOJ/IHO OMEPUPOBATH MOHATUSIMU, CBSI3AHHBIMU C MHOTOIPaHHUKAMU;
CBOOOJIHO pacmo3HaBaTh OCHOBHBIC BHUJIbl MHOT'OTPAHHHMKOB (IpU3Ma,
nupamMua, NpsSMOYTOJIbHBIN Napajuienenune, Kyo);

KJIaccu(pUIMpoOBaTh ~ MHOTOTPAHHMKH, BBIOMpass ~ OCHOBaHUS IS
KJ1accuuKaluu;

CBOOOJIHO  ONEpPUPOBAaTh  TMOHSATUSAMH, CBSI3AHHBIMH C  CEUCHHEM
MHOTOTPAHHHUKOB IJIOCKOCTHIO;

BBITIOJTHSATH napajuiesibHOE, LEHTPaIbHOE U OpPTOTOHAIBHOE
MPOCKTUPOBAHKUE (PUTYP HA MIOCKOCTh, BBIMOJHATH U300pakeHUus: Guryp
Ha MJIOCKOCTH;

CTPOUTH CEYEHUS MHOTOTPAaHHUKOB PA3IUYHBIMU METOJIaMH, BBITIOJIHSThH
(BBIHOCHBIE) TUIOCKUE YEPTEKHU U3 PUCYHKOB MPOCTHIX OOBEMHBIX (DUTYD:
BHJI CBEPXY, COOKY, CHU3Y;

BBIYUCIISITh  IUIOIIAJA  TOBEPXHOCTEM  MHOTOTPAHHHUKOB  (MpHU3Ma,
MUpaMuJia), TCOMETPUUECKUX TEJ C TPUMEHEeHHEM (HOPMYII;

CBOOOJTHO ONEPUPOBATH MOHITUSIMU: CUMMETPHUS B TIPOCTPAHCTBE, IEHTD,
OChb M IUJIOCKOCTb CHUMMETPHUH, ILIEHTP, OCh M IUIOCKOCTh CHUMMETPHUHU
durypsr;

CBOOOJTHO OIEPUPOBATH TOHATHUSIMHU, COOTBETCTBYIOIIUMHU BEKTOpaM H
KOOpAMHATaM B IPOCTPAHCTBE;

BBITTIOJIHATDH )IGI\/’ICTBI/IH HaJ BEKTOPaMHU,
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pemarb 3aJadyd Ha JOKAa3aTelIbCTBO MAaTEeMaTUYECKUX OTHOLICHWA U
HaXOXKJEHUE T'€OMETPUUYECKUX BEJIMYUH, HNPHUMEHSS W3BECTHBIE METO[BI
IPU PELIEHUH MAaTEeMaTUYECKHUX 3a/1a4 MOBBIIIEHHOTO U BBICOKOTO YPOBHS
CJI0’)KHOCTH;

OPUMEHATh NPOCTEUIIME NPOrpaMMHBIE CPEACTBA W AJIEKTPOHHO-
KOMMYHHKAIIMOHHBIE CUCTEMBI [P PEIICHUN CTEPEOMETPUUECKUX 3a]1a4;
U3BJIEKAaTh, IPEOOpPa30OBbIBAaTh M HMHTEPIPETUPOBATH HH(MOPMALHUIO O
POCTPAHCTBEHHBIX TE€OMETPUYECKUX (urypax, MpeacTaBICHHYIO Ha
4epTekax U pUCyHKax;

IPUMEHATh [OJYYEHHBIE 3HAHUS Ha MPAKTUKE: CpaBHUBATh W
aHAIM3UPOBAaTh PEAbHBIE CUTYAllMH, MPUMEHATh U3YYECHHbIC MOHSATUS B
npolecce IOMCKAa pEeleHUusT MaTeMaTUyecKd  CcQOopMYyIHpPOBAHHON
npo0JieMbl, MOJEIUPOBATh PEAIbHBIE CUTYallUM Ha S3bIKE I'€OMETPUH,
UCCJIEIOBATh MOCTPOEHHBIE MOJENH C UCIOJIb30BAHUEM T'€OMETPUYECKUX
HNOHATUH M TEOpeM, amnmapara aiareOpbl, pelaTh MPaKTUYECKHE 3aJauH,
CBSI3aHHBIEC C HAXOXKJEHUEM F€OMETPUUYECKUX BEIUUHH;

UMETh MpeACTaBIeHUS 00 OCHOBHBIX 3Talax pPa3BUTHUS T'€OMETPUH Kak

COCTaBHOM yacTu (hyHAaMEHTa pa3BUTHUS TEXHOJIOTHUH.

K xoniy 11 kiacca o0yyaromuics HayquTCst:

CBOOOJHO OMNEPUPOBATH MOHATHUSMH, CBS3aHHBIMH C IIHJIWHIPHYCCKOM,
KOHUYECKOW U cdepruyeckor TMOBEPXHOCTAMU, OOBSICHATH CIOCOOBI
MOJTyYCHHUS;

OTIEpUPOBATh MOHATHUSIMH, CBI3aHHBIMH C TEJIAMH BPAICHUS: ITUIHHIPOM,
KOHYCOM, c(hepoit u mapowm;

pacmo3HaBaTh Teia BpamieHus (IWIUHAP, KOHYC, cdepa W 1map) u
OOBSCHATH CITOCOOBI TIOJTYYCHHSI TEJT BPAIICHUS;

KJIaCCU(PUIIMPOBATH B3aUMHOE PACIOoKeHue c(hephl U MIOCKOCTH;
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BBIYUCIISITh BEIMYUHBI 3JIEMEHTOB MHOTOTPAHHUKOB WM TEJ BpalleHus,
O0BEMBI U TUIOMIATN MOBEPXHOCTEH MHOTOTPAaHHUKOB WU TEN BpAIICHMUS,
r€OMETPUYECKUX Tell C TPUMEHEHUEM (HOopMYyIT;

CBOOOJTHO OIEPUPOBATH MOHATUSIMH, CBS3AHHBIMA C KOMOWHALMSIMHU Tell
BpaIieH!us] 1 MHOTOTPAHHUKOB: MHOTOTPAaHHUK, BIMCAHHBIA B chepy H
OMMCAHHBIA OKOJIO cephl, cepa, BOUCAHHAS B MHOTOTPAHHUK WJIU TEJO
BpAILICHHUS;

BBIYHCIIATh COOTHOIIECHHS MEXAY IUIOIIAIIMH TOBEPXHOCTEN U 00bEMaMU
ITOJIOOHBIX TEI;

n300pakaTh u3ydaemble (UTYPBI, BBINOJIHATH (BBIHOCHBIE) TUIOCKHE
YEpTEKU U3 PUCYHKOB MPOCTHIX OOBEMHBIX (UTYp: BHJI CBEPXY, COOKY,
CHU3Y, CTPOUTH CEUECHHUS TeJl BPAlCHUS;

U3BJICKaTh, WHTEPHPETUPOBATH U MPeoOpa3oBbIBaTh HHGPOPMAIHMIO O
IPOCTPAHCTBEHHBIX TE€OMETPUUECKUX (QUrypax, MpEeACTABICHHYIO Ha
YepTeKax U pUCYHKAX;

cBOOO/IHO ONEPUPOBATH MOHATUEM BEKTOP B IPOCTPAHCTBE;

BBITNIOJIHATH ONEpaIMy HaJl BEKTOPAMH;

3aJ1aBaTh MJIOCKOCTh YPABHEHHEM B JIEKaPTOBOW CUCTEME KOOPIUHAT;
peuaTh reOMETPUYECKHE 33/1a4i Ha BBIUMCIIECHUE YIJIOB MEXKIY MPSMBIMU
U IUIOCKOCTSIMU, BBIUYMCIICHHE PACCTOSIHUM OT TOYKHM JI0 IUIOCKOCTH, B
L[E€JIOM, HA TPUMEHEHHE BEKTOPHO-KOOPANHATHOIO METO/1a MIPU PELIECHUU;
CBOOOJIHO ONEPUPOBATh TMOHSATUSIMHU, CBS3AHHBIMU C JBWXKEHHEM B
MPOCTPAHCTBE, 3HATh CBOKWCTBA JBUKCHUH;

BBITIOJIHATh HM300paXEHUST MHOTOTPAHHUKOB W TEN BpalICHUS MpH
MMapajuIEIbHOM  MEPEHOCE, LEHTPAIBHOW CHUMMETPUM, 3€pPKaJIbHOMN

CUMMETPHH, IPU TTIOBOPOTE BOKPYT MPSIMOiA, TpeoOpa3oBaHusl o100,
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CTPOUTH CEYEHUS] MHOTOTPAHHUKOB M TE€J BpAILCHUS: CEUCHHS LWIMHJIPA
(mapaJuienbHO U NEPHEHIUKYISIPHO OCH), CEUYEHHUS KOHYCa (MapaiieabHbIe
OCHOBAHMIO M MPOXOJISIINE Yepe3 BEPIINHY), CEUCHUS 1Iapa;
UCIIOJIb30BaTh METOJbl TOCTPOEHUS CEUEHUU: METOJl CJIEJIOB, METOJ
BHYTPEHHETO IPOCKTUPOBAHUSI, METO]I IEPEHOCA CEKYIIIEH MIOCKOCTH;
JTIOKa3bIBaTh T€OMETPUUECKHUE YTBEPKIACHHUS;

NPUMEHSATh TeoMeTpuueckre (akThbl IS PEIICHHUS] CTEPEOMETPUUYECKUX
3a/1a4, MPEANoJaraloluuX HECKOJbKO IIaroB peHIeHUs, €CIU YCIOBHS
MIPUMEHEHUS 3a/1aHbI B SIBHOW U HESIBHOU (popme;

pemarh 3aJaud Ha JIOKa3aTelIbCTBO MAaTEMaTHYECKUX OTHOIICHUNU U
HAXOXKJICHUE T€OMETPUUECKUX BEIIMUNH;

MPUMEHSTH MPOTPAMMHBIE CPEACTBA U AJIEKTPOHHO-KOMMYHHKAIIMOHHbBIC
CUCTEMBI [IPU PEIICHUN CTEPEOMETPUUECKUX 3a/aY;

OPUMEHSATh  TIOJIyYCHHbIE  3HAHHUS Ha  TIPAKTUKE:  CPAaBHUBATH,
aHaJU3UPOBATh U OLICHUBATh PEAIbHBIC CUTYyaIlUU, MPUMEHSITh U3YYCHHBIE
MOHATUSI, TEOpPEMbI, CBOWCTBA B TMPOIECCE IMOUCKA  pPEIICHUs
MaTeMaThyecku  C(OPMYITUPOBAHHOW  TPOOIEMBI,  MOJEIUPOBATH
pealibHble CHUTYyallMu Ha S3bIKE T€OMETPHUHU, UCCIIEIOBATh MOCTPOCHHBIC
MOJEIN C HCIOJIb30BAHUEM T'€OMETPUYECKUX TOHSATUH U TEOPEM,
anmapara anreOpbl, pemarb NPAKTHYECKUE 3aJlayd, CBS3aHHBIE C
HaX0XXJICHUEM T€OMETPUYECKUX BEJINUMH;

UMETh TpeJCTaBICHUSI 00 OCHOBHBIX JTalax pPa3BUTHUS T€OMETPUH Kak

COCTaBHOM yacTu (yHJAaMEHTa pa3BUTHUS TEXHOJIOTHUH.
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TEMATHUYECKOE IINTAHUPOBAHHUE

10 KJIACC
KosnuecTBo yacoB JIEeKTPOHHbIE
Ne HaumeHoBaHHe pa3jeyioB H TeM (undposbie)
Konrpoasusie IIpakTHyeckue
n/n NMporpaMmbl Bcero o0pa3oBaTe/IbHbIE
padoThI padoThI
pecypchbl
1 BBeneHne B cTtepeoMeTpUIo 23 1
B3auMHoe pacnosnokeHue TpsMBIX B
2 6 1
IPOCTPAHCTBE
[TapannensHOCTH IIPSMBIX u
3 8
IUIOCKOCTEH B MPOCTPAHCTBE
[lepneHANKYISIPHOCT, ~ MPSAMBIX U
4 25
IUIOCKOCTEH B MPOCTPAHCTBE
3) VYTriabl ¥ pacCTOSAHUS 16 1
6 MHororpaHHUKH 7 1
7 BekTopsl B IpocTpaHCTBE 12
8 [ToBTOpEHUE, o00o01eHNe u 5 2
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CHUCTCMaTHU3alusi 3HAHUU

OBIIIEE KOJMYECTBO YACOB IIO
I[TPOI'PAMME

102
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11 KJIACC

KoumnuecTBo yacos JJIEKTPOHHBIE
HaumeHoBaHue pa3iejioB M TeM (ungposbie)
Ne ni/mn Konrposabnple IIpakruyeckue
NPOrpaMMbl Bcero o0pa3oBaTeJIbHbIE
padoThbI padoThI
pecypchbl
1 AHaJIMTHYECKAsI TEOMETPHUS 15 1
[loBTOpEHUE, o0o01IeHNEe u
2 15 1
CUCTEMATHU3alIMs 3HAHUI
3 O0bEM MHOTOTpaHHUKA 17 1
4 Tena BparieHus 24 1
c [Tnomanu mMoBepXHOCTU U OOBEMBI 9 .
KPYIJIBIX TEJ
6 JBrxeHus 5 1
[ToBTOpEHUE, 00o011IeHNe u
7 17 2
CUCTEMaTHU3al1s 3HAHUU
OBIIEE KOJIMYECTBO YACOB IIO
102 8 0

[TPOI'PAMME
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HOYPOYHOE IINTAHUPOBAHUE

10 KJIACC
KoaunvecTBo yacoB JJIeKTPOHHBbIE
Ne Hara uudposbie
Tema ypoka Kontposbnbie IIpakTuueckue
n/n Bceero u3yuyeHuss o0Opa3oBaTebHbIE
padoThI padoThI
pecypchbl
OcCHOBHBIE MpaBuiia
U300pKEHHUST HAa PHUCYHKE
1 IUIOCKOCTH,  TapawienbHbix 1
IPSIMBIX (OTpe3KoB),
CepelIMHbI OTPE3Ka
[TonsiTus CTEPEOMETPUM:
TOYKa, MpsMasi, IUIOCKOCTb,
MIPOCTPAHCTBO. OcHOBHBIE
2 npaBuia wu3o00paxenus Ha 1
pUCYHKE MJIOCKOCTH,
napajiebHbIX PSIMBIX
(oTpe3KoB), CepeIUHbI
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OTpC3Ka

[lonsTus: MCPCCCKArOIMUCCs
IIJIOCKOCTH, IICPCCCKAIOIIUCCA
npsamas u IIITOCKOCTD,

MOJIyIIPOCTPAHCTBO

[lonsaTus: mnepecekarommecs
IJIOCKOCTH, TEPECEKAIOIINECS
npsmas 5 TJTIOCKOCTB;

MOJIYIIPOCTPAHCTBO

MHororpaHHuKH,
U300paKEHHE  MPOCTEHIIHNX
MPOCTPAHCTBEHHBIX  (Uryp,

HECYIIECTBYIOIHNX 00BEKTOB

MHororpaHHuKH,
U300paKEHHE  MPOCTEHIINX
MPOCTPAHCTBEHHBIX  (UTyp,

HECYIIECTBYIOIINX 00BEKTOB

AKCHOMBI CTEPEOMETPUH U

ICPBLIC CICACTBUA U3 HUX
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AXCHOMBI CTCPCOMCTPUU H

IICPBLIC CICACTBUA U3 HUX

AKCHOMBI CTEpEOMETPUH U
NEpBbIE CJIEACTBUS W3 HHX.
CrocoObl 3a1aHus IPSIMBIX U
IJTIOCKOCTEN B MPOCTPAHCTBE.
OO0o3HaueHusT MOPSIMBIX U

IJIOCKOCTEN

10

11

N3obpaxkenue CeYeHUM
nUpaMujibl, Ky0a U TPU3MBI,
KOTOpPBIE MPOXOJAT Yepe3 UX
péopa. N3obpaxkenue
MepeceyeHrsi  MOJYyUYECHHBIX
IJIOCKOCTEN. PackpamuBanue
IMOCTPOEHHBIX CEUCHUM
pPa3HBIMU I[BETAMU

N3o0paxkenue CeYeHU
nupamMuzpl, Ky0a U MPU3MBIL,

KOTOpBIE MPOXOAAT YEPE3 HX

24




12

péopa. N3obpaxkenue
NepPeceUeHrs]  TOMYyYSHHBIX
IJI0CKOCTer. PackpaimmBanue
MIOCTPOCHHBIX CeUeHUN

Pa3HbIMHU [IBECTaMU

N3o0paxkenue ceueHUi
nUpaMujibl, Ky0a U TPU3MBI,
KOTOpBIE MPOXOIAT Yepe3 HX
pédpa. N3obpaxkenue
NIEPECEUECHHS]  IOITYYEHHBIX
IJI0CKOCTer. PackpaimmBanue
IMOCTPOEHHBIX CECUCHUU

Pa3HbIMHU LIBETaMHU

13

N3obpaxkeHue CeUCHUM
MUPAMHUJIBI, Ky0a M TPU3MBI,
KOTOPBIC MPOXOJAT Yepe3 HMX
peopa. N3obpaxkenue
NIEPECCUCHHUS  TOJYUYCHHBIX

IJIOCKOCTEN. PackpamuBanue

25




IMOCTPOCHHBIX CEUYCHUM

Pa3HbIMU LIBETAMHU

14

15

16

17

Meton CJIEZIOB TUTS

MTOCTPOCHUS CEUCHUH

Meton CIIE0OB TS
MMOCTPOCHUS CCUCHUMU.
CaoiicTBa IIEPECECYCHUN

IPSAMBIX U TUIOCKOCTEN

Meton CIIE0OB TS
TOCTPOCHUS CCUCHUMU.
CaoiicTBa IIEpECECYCHNN

MPSMBIX U IJIOCKOCTEN

[Toctpoenne  ceyeHut B
nupamuze, Kydoe mo Tpém
ToukaMm Ha péOpax. Co3naHue
BBIHOCHBIX  YEpPTEXKEU U

3aIIMCh IIAaroB MMOCTPOCHUA

18

[Toctpoenne  ceyeHut B

nupamuze, kKydoe 1o Tpém

26




19

ToukaM Ha péOpax. Co3nanue
BBIHOCHBIX  4YepTexed U

3aIIMCh IIaroB MOCTPOCHUA

[loctpoenne  ceueHud B
nupamuze, kKyoe 1o Tpém
ToukaMm Ha péOpax. Co3naHue
BBIHOCHBIX  4YEPTEKEU U

3allMCh IIaroB IOCTPOCHUA

20

21

[Toctpoenne  ceyeHut B
nupamuze, Kybe mno Tpém
ToukaM Ha péOpax. Co3znanue
BBIHOCHBIX  YEpTEXKEU U

3aIIMCh IIaroB MOCTPOCHUA

[loBTOpEHNE TUIAHUMETPUU:
Teopema 0
MPOTOPIIMOHATBHBIX

OTpe3Kax. [TonoOue

TPCYT'OJIbHUKOB

22

[IoBTOpEHME TIIAHUMETPUU:

27




23

Teopema Menenas. Pacuerst
B CEUYCHUSAX Ha BBIHOCHBIX
yeprexKax. Hcropus
pa3BUTHS IUIAHUMETPUUA U
CTEPEOMETPUHN

KoHTponpHas pabora
"AKCMOMBI ~ CTEPEOMETPHHU.

Ceuenns"

24

Bzaumnuoe PacIoIOKEHUE
NpAMBIX B  MPOCTPAHCTBE.
CkpeluBarnmecs: mpsiMbIe.
[Ipu3HaKy CKpeMBaAOIIUXCSA
IIPSAMBIX. [TapannenbHbie

MIPSIMBIE B IPOCTPAHCTBE

25

Teopema 0 CyleCTBOBaHUU U
€IMHCTBCHHOCTH PSAMOU
rapajuieIbHOU JTAHHOU
MPSAMOM, TMPOXOAAIIEH Yepes

TOYKY MPOCTPAaHCTBA M HE

28




JIe)KaEe Ha TAHHOW IIPSMOM.

JlemMma 0 MNEPCCCUYCHUHN

26

27

28

napajuieIbHbIX IPSIMBIX
MJI0CKOCThIO
[TapamienbHOCTh Tpex

npsaMbIx. Teopema o0 Tpéx
IapajuIeIbHBIX IIPSMBIX.
Teopema 0

CKPCIIMNBAOIIUXCA IIPAMBIX

[TapamtensHOE
npoekTupoBaHue. OCHOBHBIC
CBOWCTBA [apauieabHOTO
MPOCKTUPOBAHMUS.
N3o6pakenne pa3Hbix GUryp

B [1apaJuIeJIbHOM MIPOEKIUN

[{enTpanpHas IIPOEKIIU.
Yroan ¢ CoOHalpaBICHHBIMU
CTOPOHAMH. YTOI  MEXKIY

IIpAMBIMHA

29




29

3aaaqn Ha JOKa3aTCIbCTBO H
HCCICAOBAHNUC, CBs3aHHBIC C
pacCIIOJIOKCHUCM  IIPAMBIX B

MPOCTPAHCTBE

30

[loHATHs:  mapaJUIEIbHOCTH
OpsAMOM M IUIOCKOCTH B
IIPOCTPAHCTBE. [Ipu3Hak
NAapaJUIEIBHOCTH TPSMOM U
IIJIOCKOCTH. CaoiicTBa
MApAJUICIIBHOCTH TPSIMOM U

IINTOCKOCTH

31

['eomeTpuueckue 3amadyd Ha
BBIUHCIICHUE u
JI0Ka3aTeIbCTBO, CBSI3aHHBIC
C TapauIeIbBHOCTBIO MPSMBIX
51 TUIOCKOCTEN B

MPOCTPAHCTBE

32

[TocTpoeHue CEUCHUS,

MIPOXOAIIETO Yepe3 JAaHHYIO

30




33

OpsMyl0 Ha 4YepTexe U
napajuieIbHOro JpyToi

npsaMon. Pacuér oTHomeHni

[TapautenbHas MPOEKIKS,
IPUMEHEHUE ISl TOCTPOCHUS
CECYEHUN KyOa 151
napayenenunena. CBoucTBa

[mapaJuICIICIINIICaa U IIPU3MbI

34

35

[TapannenbHple  INIOCKOCTH.
[Ipu3Hakun mnapauIEIbHOCTH

JIBYX TJIOCKOCTEMN

Teopema 0 mapamIeabHOCTH
u €IUHCTBEHHOCTHU
IIJIOCKOCTH, MIPOXOAAIIEN
yepes TOYKY, HE
MIPUHAJICIKALY O JTaHHOU
IJIOCKOCTA M CIIEICTBUSL W3

Heé

36

CaoiicTBa MapajyIeIbHbIX

31




IJIOCKOCTEMH: 0

[1apajuIeIbHOCTH IIPSAMBIX
IIEPECCUCHHUS npu
[IEPECEUYCHUU IBYX

MapaJUICIbHBIX  IUIOCKOCTEU
TpeThen
CaoiicTBa IapajuIeNIbHBIX

IUIOCKOCTeH: 00  OTpe3kax

IapajuIeNIbHBIX MPAMBIX,
3aKJIFOYEHHBIX MEXIY
37 napaieTbHbIMH
IIJIOCKOCTSIMU; 0
[IEPECEYEHNH  NOPSIMOU €
JIBYMSI NapajyIeIbHbIMU
IJIOCKOCTSIMU
[ToBTOpEHME: TeopeMa
38
[Tudaropa Ha mmockocTH
29 [ToBTOpEHME: TPUTOHOMETPUS

PSIMOYTOJIBHOTO

32




40

41

TpPEYroJIbHUKa

CaoiicTBa KyOa u
PSIMOYTOJIBHOTO

napasuiesienunesa
Briuncnenue IIMH OTPE3KOB
B KyOe H TpsIMOYroJIbHOM

napauiCJICIIIcac

42

43

[leprieHIUKYIISIPHOCTD
IPSAMON u IIJIOCKOCTH.
[IpusHax
MEPIEHINKYJIIPHOCTH

MPSAMOM U TIOCKOCTH

[lepnieHAUKYIJISIPHOCTD
PSAMON u IIOCKOCTH.
ITpusHax
MEPIEHAUKYIJISIPHOCTH

IIPSAMOM U TIIOCKOCTHU

44

Teopema 0 CymecTBOBaHUU U

CIUHCTBCHHOCTHU HpHMOﬁ,

33




NPOXONsIIed dYepe3 TOUKy

MIPOCTPAHCTBA u
NIEPIECHINKYJIIPHON K
MJIOCKOCTH
[T;mockocTu 151

45 MEPIICHANKYJIAPHBIC UM
MPSMbIE B MHOTOTPAHHUKAX
[1mockoctr u

46 MEPIICHIUKYJISIPHBIC UM
MpsSIMbIE B MHOTOTPAHHUKAX
[lepnieniuKyISIp U
HAKJIOHHAS. [TocTpoenne

47
MEPIIEHAUKYJISpA U3 TOUKU HA
MPAMYIO
IlepienauKyIISIp 51
HAKJIOHHAS. [TocTpoenne

48
MEePIEHAUKYJISIpa U3 TOUKU HA
MPAMYIO

49 Teopema 0 TpEX

34




nepreHauKyapax (npsmas u

obpartHas)

Teopema 0 TPEX
50 NepHeHIuKyapax (mpsmasi u

obpartHas)

Yroxa MEXITY
51 CKPEILUBAIOIIUMUCS

PSMBIMHU

[louck mMepHeHANKYISIPHBIX

MPSIMBIX c IIOMOILBIO
52

MEePIEHIUKYISIPHBIX

IIJIOCKOCTEN

OpToronanpHOE
53

MPOEKTUPOBAHUE

[Toctpoenue ceuenuit KkyoOa,
- [IPU3MBI, IIPaBUJIbHOU

IMUpaMHU bl C IIOMOIIIBIO

OPTOTOHAJIBHOM ITPOEKIUU

35




55

[ToctpoeHue ceuyeHuii Kkyoa,
IIPU3MBI, MIPaBWJIBHOU
MAPAMUIBI € TOMOIIBIO

OpTOFOH.':UIBHOfI IMIPOCKIINHU

56

CuMmmeTprs B NPOCTPAHCTBE
OTHOCUTEJIBHO  IIJIOCKOCTH.
[ImockocTn  cuMMeTpuii B

MHOTI'OI'paHHHUKaXx

57

[IpusHax
MEePIEHAUKYIJISIPHOCTH
IpSAMOM M IUIOCKOCTH Kak

CICACTBHUC CHUMMCTPHUU

58

[IpaBuibHbIE
MHOTOTPAHHUKH. Pacuér
pAacCTOAHUNM OT TOYKH JI0

IINTOCKOCTH

59

IIpaBuibHbIE
MHOTOTPaHHUKH. Pacuér

pacCTosIHUA OT TOYKH [0

36




IINTOCKOCTH

CriocoOsI ONyCTHUTH
MEePIECHIUKYJISPBI:
60
CUMMETpHUSI, CABUT TOYKHU IO
MapajuIeIbHON IPAMOM
CnBur 1o HemapasuleIbHOU
61 pSIMOid, M3MEHEHUE
paccTosTHUM
KoHTponpHas pabora
"B3aumMHOE  pacnonoKeHue
62 1
OpSIMBIX W TUIOCKOCTEH B
pocTpaHcTBe"
[ToBTOpEHUME: yroa MeExXIy
NpSAMBIMA ~ Ha  TUIOCKOCTH,
TPUTOHOMETPHUS B
63
MIPOU3BOJILHOM
TPEYTOJbHUKE, TeopemMa
KOCHHYCOB
64 [loBTOpEHUE: yroa Mexay

37




CKPCIIUBAOIITUMHUCA

IIPpAMBIMHA B ITPOCTPAHCTBC

65

I'eomeTpuueckue METO/BI
BBIYMCJIEHUS yIia  MEXAY

IMpAMBIMHA B MHOT'OI'PAHHHUKAX

66

67

68

JByrpanusiii yroia. CBOHCTBO
JIMHENHBIX yIJIOB
JBYTPaHHOTO yTJIa
[leprieHIUKyISIpHBIE
IIJIOCKOCTH. CaoiicTBa
B3aMMHO TEPIEHIUKYISPHBIX

IJIOCKOCTEN

[TpusHax
MEPIIEHAUKYIJISIPHOCTH
IUIOCKOCTEN;  Teopema O
MPSAMOM  TEPECEUEHUS] JIBYX
TUIOCKOCTEHN
MEePICHIUKYJISIPHBIX TPEThEU

IINTOCKOCTH

38




[IpssMOyTONIbHBIN
napasuielIeuIes; KyO;

69 U3MEPCHUSI, croiictea 1
MPSIMOYTOJILHOTO
napasuiesienunea
Teopema 0 JIAarOHAJIA

20 PSIMOYTOJILHOTO 1
napasuiesienunena u
CJICJICTBUE U3 HEE
CrepeomeTpruueckue 151
MIPUKJIA/IHbIE 3ajaud,

71 CBA3aHHBIE CO B3auMHbIM 1
pAacCIoONOKEHUEM TIPSIMBIX U
MJIOCKOCTHU
[ToBTOpEHME:

CKpCIUBAIOIIUECS  TPSMBIC,

72 napasuiesibHble TUIOCKOCTH B 1
CTaHJAPTHBIX
MHOT'OTPaHHUKAX

39




[Tapa napaiyieIbHbIX
IJIOCKOCTEN Ha

CKPCIIMNBAOIIUXCA  IIPAMBIX,

73 paccrosiHue MEXITY
CKPEIIUBAIOIIUMUCS
MPSMBIMH B MPOCTBIX
CUTYyalUsAX
Paccrostnue oT TOUKM 4O

74 IJIOCKOCTH, PAaCCTOSIHUE OT
PSAMOM 10 TIIOCKOCTH
Brruucnenue paccTosiHAl
MEXKJy CKpEIIUBAIOIIUMUCS

75 MPSMBIMU C IIOMOIIBIO
MEPIIEHAUKYJISIPHON
IJIOCKOCTH
TpéxrpanHbIi yrou,
HEpPaBEHCTBA TUTSt

76
TPEXTPAHHBIX YTJIOB.
Teopema [Tudaropa,

40




77

TEOpEeMbl ~ KOCHHYCOB U
CHHYCOB Ul TPEXTPAHHOTO
yria

OneMEeHTHI chepuueckoin
IEOMETPHH:  T'€OAC3MUECKUE

JIMHUU Ha 3eMiie

78

79

80

81

82

Kontponwsnas pabota "Yribl

Y PaCCTOSTHUS"

CucremaTuzanus 3HAHUHU
"MHOrorpaHHlK U ero

DIIEMEHTHI"

[Tupamuga. Bugel nupamug.
[IpaBuibHas nupamMuaa
[Ipu3ma. [Ipsmas u
HAaKJIOHHAs IIPU3MBI.
IIpaBunpHas npusmMa

IIpsamont  mapasuienenuien,

IIPSAMOYTOJIBHBIN

41




napajienenunen, kyo

BLIHYKJILIG MHOTI'OTPAaHHUKH.

83
Teopema Jitniepa
Brlnykipie  MHOTOTpaHHUKHU.
Teopema Diinepa.
84 [IpaBuiibHBIE u
MIOJTyTIPaBUIILHBIC
MHOTOTPaHHHUKHU
KoHTponpHas pabora
85
"MHororpaHHuKH"
[TonsTue BEKTOpA Ha
86
TUTOCKOCTH U B TTPOCTPAHCTBE
87 CymMa BEKTOpOB
88 Pa3zHOCTh BEKTOPOB
89 [TpaBuio napamenenunena
YMHOXKEHHE  BEKTOpa Ha
90
YHCIIO
91 Paznoxenue  BekTopa IO

42




0a3ucy TpEX BEKTOPOB, HE

JISKAIUX B oJHOU

IJTIOCKOCTH
92 CkarnsipHOe pou3BeieHNe
03 Briuncnenue yriia  Mexmgy

BEKTOPaMHU B IIPOCTPAHCTBE

[Ipocrenmue 3a7a4u c
94

BEKTOpPaMH

[Ipocrenmue 3a7a4u c
95

BEKTOpPaMH

[Ipocreitmue 3aJlauu C
96

BEKTOpaMH

[Ipocrenmue 3a7a4u c
97

BEKTOpPaMH

O000111EH1E u
98

CUCTEMAaTH3alus 3HaHU!

O000111EH1E u
99

cucTeMaTu3anus 3HaHUU

43




HroroBas KOHTPOJIbHAS

100 1
pabota
Hroroas KOHTPOJIbHAS

101 1
pabota
O0600111IEH1E u

102 1
CUCTEMaTHU3AIIMsl 3HAHUN

OBIIEE KOJIMYECTBO YACOB 102

[10 ITPOTPAMME

44




11 KJIACC

KoumnuecTBo yacos JJIEKTPOHHBIE
Ne Hara uugposBbIe
Tema ypoka Konrpoabnsie IIpakTnueckue
n/m Bceero u3yuyeHuss o0pa3oBaTelbHbIE
padoThI padoThbI
pecypcsl
[ToBTOpEHUE TEMBI
"KoopauHatel BekTOpa Ha
1
IJIOCKOCTH u B
npocTpaHcTBe"
[ToBTOpEHUE TEMBI
"CkaysipHoe mpousBenenue 1
BEKTOPOB"
[ToBTOpEHUE TEMBI
"Beiuucienne yria Mexny 1
BEKTOpPaMH B MPOCTPAHCTBE"
[ToBTOpEeHUE TEMBI
"YpaBHeHue npsamoit, 1

NPOXOJAIIEH  4Yepe3  JBE

45




TOYKH"

YpaBHeHue IIJIOCKOCTH,
5 HOpMaJlb, YpaBHEHUE
IJIOCKOCTH B OTPE3KaxX
VYpaBHeHHe TJIOCKOCTH,
6 HOpMaJb, ypaBHEHHUE
IJIOCKOCTH B OTPE3KaxX
7 BekTtopHoe npou3sBeaeHue
JIuneinHble HEPABEHCTBA,
8 JUHEHHOE
MIpOrpaMMHUPOBaHUE
JIunenHble HEPABEHCTBA,
9 JUHEHHOE
MPOrPaAaMMHUPOBAHUE
AHanuTtn4eckue METO/bI
pacu€ra yria MEXKIY
10
PSIMBIMU B
MHOTOTPaHHHUKAX

46




AHanuTtuueckue MCTOJbI

pacuéra yria MEXKY
11

MJIOCKOCTAMU B

MHOTOTPaHHHUKAX

@opmyna pacCTOSHHUS  OT
12 TOYKH JO INIOCKOCTH B

KOOpAMHATax
13 Haxoxenue paccTtossHuil OT

TOYKH JIO TIJIOCKOCTHU B KyOe

Haxoxenue paccTossHui OT
14 TOYKHM JO IIUIOCKOCTH B

MIPaBUJIBHOU TUPAMHU/IE

KonTtponbHas pabora
15 "AHanuTuyeckas

reomeTpus"

CeueHHsT MHOTOIPAHHUKOB:
16 CTaHJIapPTHBIC

MHOTOTPaHHUKHU

47




Ceuenus MHOI'OI'PaHHUKOB!

17

METOJ CJIEI0B

CedeHnsi MHOTOIPAHHUKOB:

CTaHJapTHBIC MIJIOCKOCTH,
18

IIEPECEUYEHNs]  MPAMBIX U

IIJIOCKOCTEN

[lapannensHple TOpsIMBIE U
19 IJIOCKOCTH:  TapaJuIeIbHbBIE

CEUYEHUs

[TapajutenibHBIE  TIpSAMBIE U
20 TUTIOCKOCTH: pacuér

OTHOLIECHHUM

[TapajutenibHBIE  TIpSMBIE U

IJIOCKOCTU:  YIJbl  MEXIY
21

CKPEIIUBAIOIIUMUCS

MPSIMBIMH

[leprieHIUKYISIpHBIE TTPSIMBIE
22 U TUIOCKOCTH: CTaHIApTHHIC

napsl  MEepHeHIUKYISIPHBIX

48




23

IUIOCKOCTEH 141 IIpsAMBIX,
CUMMCTpPUHN

MHOT'OTPaHHHUKOB
[leprieHIUKyIJISIpHBIE TTPSIMBIE
U IUIOCKOCTH: Teopema o

TpeX NEPHEHAUKYIAPAX

24

[leprieHIUKYJISIpHBIE TTPSIMBIE
U IUIOCKOCTH: BBIYMCIICHUS

JJIMH B MHOT'OTPpaHHHUKaX

25

[ToBTOpEHME: IUIOIA TN
MHOTOYTOJIbHUKOB,
dbopMynBl I TUIOIIAJCH,

cooOpakeHusl To100us

26

[ToBTOpEHME: IUIOIIA TN
MHOTOYTOJIbHUKOB,
dbopMybl IS TIIOMIAJEH,

cooOpakeHusl o100us

27

IToBTOpEHME: IJIOIIA U

MHOTI'OYI'OJIbHHUKOB,

49




dbopmMynBl I TUIOIIAJCH,

cooOpakeHusl o100us

[Inomamu ceuyeHUl

MHOT'OI'paHHHUKOB: IIJIOIIAAN

28 MIOBEPXHOCTEH, pa3pe3aHus
Ha  4YacTd, COOOpaKeHUs
moxoous
IImomaon CEeUCHUN
MHOTOTPAaHHHUKOB: TUIOIIAN

29 MOBEPXHOCTEH, pa3pe3aHus
HA  YacTH, COOOpakKeHUs
nojoous
KonTtpomnbHas pabora
"IToBTOpEeHue:

30
MHOTOTPaHHUKH,  CEYCHUS
MHOT'OTPaHHHUKOB"

O0BEM Tena. O6bem

31 PSAMOYTOJIBHOTO
napajijiesienunena

50




32

33

34

35

36

37

3amaun 00 yABOEHHUH Ky0a, O
KBaJIpaType Ky0a; 0
TPUCEKIIUA yTIIa
CrepeoMeTpuuecKkue 3ajauu,
CBSI3aHHBIE C  00BEMOM
MPSIMOYTOJIEHOTO

napauiCJICImIcaa

[TpuknagHbie 3a7a4u,
CBSI3aHHBIC C BBIYUCICHUEM
o0BEMa IPsIMOYTOJILHOTO
napasuiesienune1a

OO0BEM NPAMON TTPU3MBI
CrepeoMeTpUUECKUE 3aJ1a4H,
CBSI3aHHBIC C BBIYUCICHUEM
00BEMOB TIPSIMOM PU3MBI
[Tpukiagueie 3aJ1a4M,
CBS3aHHBIE ¢  00BEMOM

IIPSAMOM IIPU3MBIL

51




Brruncienue o0b6EMOB TET C

IIOMOIIIBIO OHpCI[eJIéHHOI‘O

3 UHTETrpaa. O0BEM
HAKJIOHHOM MPU3MBI
Brruncnenue o0bEMOB TEIT C
IIOMOIIBI0  ONPEAETEHHOTO

39
UHTETrpasa. O0BEM
nUpamMuIbl
®opmyna 00BbéMa

10 IIAPAMUBI. OtHoOmEHNE
00BbEMOB TIHUPAMU C OOITUM
yTJIOM
®opmyna 00BéMa

" IIAPAMUBI. OtHomEeHNE
00BbEMOB TIUPAMU, C OOITUM
yTJIOM
CrepeoMeTprUUeCcKHE 3aJ1a4u,

42 CBsI3aHHBIE C  0oOBEMamu

HAKJIOHHOM MPU3MBbI

52




43

44

45

46

47

CTGpeOMCTpI/IIIEECKHG 3aJa4u,
CBs3aHHBIC C 00BEMaMu

IMupaMuJabl

[Ipuknagaele  3amaduv 1O
TeMe "OO0BEMBI Ten",
CBSI3aHHBIE C  00BEMOM

HAKJIOHHOW NPU3MBI

[Ipuknagaele  3amaduv 1O
TEME "OO0BEMBI Ten",
CBSI3aHHBIE  C 00BEMOM
TTHPaMUTbI

[Tpumenenue 00BEMOB.

Brruucnenue PaCCTOAHUA OO

IINTOCKOCTH

KouTponbpHas pabora

"OO0BEM MHOTOTpaHHUKA"

48

HummHapuyeckas
MOBEPXHOCTh, 00Opa3yroIme

UWJIUHIPUYECKON

53




49

50

IIOBCPXHOCTHU

Hunmuunap. Lpsamon kpyroBou
UAJIAHIP. [Tnomans
MTOBEPXHOCTHU HAJIUHAPA

Konnueckass  MOBEPXHOCTB,
oOpa3ymwIime  KOHHYECKOM

noBepxHocTH. KoHyc

o1

Ceuenue KOHYyCa
IJIOCKOCTBIO, MapaJuIeIbHOU

IINTOCKOCTH OCHOBAHUA

52

53

54

Yceu€HHbIi KOHYC.
H300paxkeHne KOHYCOB U
YCEUYEHHBIX KOHYCOB

[Tmomane OOKOBOM
MMOBEPXHOCTH W IIOJHOWU
MOBEPXHOCTH KOHYyCa

[Tmomane OOKOBOH

IMOBEPXHOCTH W IIOJHOWU

54




55

IMOBCPXHOCTHU KOHYCa

CTGpCOMeTpI/ILIEECKHe 3aJa4n
Ha JOKa3aTCIbCTBO u
BBIYHUCJIICHUC, IIOCTPOCHUCM

CEUYCHUM MUJINHAPA, KOHYyCa

56

CrepeomMeTpruuecKue 3ajayu
Ha JOKA3aTeIIbCTBO u
BBEIYHCIICHUE, TIOCTPOCHHEM

CEUYCHUM OUJIMHAPA, KOHYCa

57

58

59

60

[Tpuxkiagaeie 3aJla4M,
CBSI3aHHBIC C LIWJIUHIPOM
[Tpuxnagubie 3a7a4u,
CBSI3aHHBIC C IIUJIMHIPOM
Cdepa u map

[lepeceuenue cdepnl U mapa
¢ miaockocTthlo. KacaHmue
mapa u chepbl MIOCKOCTHIO.

Bun u uzo6paxxenue mapa
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61

[Tepeceuenue chepsl U mapa
c miockocTeio. Kacanue
mapa u cdepsl IWIOCKOCTHIO.

Bun u uzobpakenue mapa

62

VYpaBHeHue cdepnl.

[Tnomans chepsl u e€ yacTeit

63

CummeTtpus cdepsl U 1mapa

64

CrepeomMeTpruyuecKkue 3aayu
Ha JI0Ka3aTeIbCTBO u
BBIYUCJIEHUE, CBSI3aHHBIE CO
chepoit u apom,
IMOCTPOCHUEM HX CEUYCHUM

IIJTTIOCKOCTBIO

65

CrepeomMeTpruuecKUe 3ajauu
Ha JT0KA3aTeIbCTBO u
BBIYHCIICHUE, CBS3aHHBIE CO
chepoit u 1apom,
IOCTPOEHUEM HX CEUYCHUU

IIJTTOCKOCTBIO
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66

67

68

69

70

[Ipuknannbie 3a7a4H,
CBs3aHHBIE cO cdepoil
apom

[loBTOpEHHE:  OKpPYKHOCTh
Ha IUJIOCKOCTH, BBIYHUCIICHUS
B OKPY>KHOCTH, CTaHJIapTHBIE
noaooust

PaznuyHbie KOMOMHALIUM TEJT
BpaIlCHUS U
MHOTOTPaHHUKOB

3agaun mo Teme "Tema wu
MMOBEPXHOCTH BpallueHus"
3agaun no Teme "Tema wu

MOBEPXHOCTH BpalleHus"

71

72

Koutponshas paborta "Tena
Y TIOBEPXHOCTH BpallEHUS"
O0BeM 1unuHApa. Teopema

00 00BEME IPSIMOTO
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73

74

HWIMHAPA
Brruncienne o0EMOB TEI ¢
MIOMOILIBIO  OMNPEICIEHHOTO
uHTerpana. O6bEM KoHyCa

[Imomtaan OOKOBOM M ITOJTHOM

IIOBCPXHOCTHU KOHYCa

75

76

77

CtepeoMeTpUUECKUE 3aJ1a4H,
CBSI3aHHBIC C BBIUHCICHHEM

00BEMOB IWIMHAPA, KOHYCA

[Ipuknagaple  3amauv 1O
teMe "OOBLEMBI M IUIOLIAIHA

ITOBEPXHOCTEN TEN"

OO0bEéM mapa W IMIAPOBOIO
CEKTOpA. Teopema 00
ob0bpéme mapa. Ilmomans
cheprl. CtepeoMeTpruyecKue
3aJauu, CBSI3aHHbIE C
BBIYUCJICHUEM 00BbEMOB

mIapa, mapoBOoro CErMeuTa u
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78

apoBOIro CECKTOpa

[IpukmanHple  3amadu IO
TeMe "OO0BEMBI ten",
CBSI3aHHBIC C 00BEMOM IIapa
u TJIOIIAIBIO cdephl.
CooTHOIIEHUA MEXKITY

IJTOIIAJIMU TTIOBEPXHOCTEN U

00BEMaMH HO,Z[O6HI)IX TCI

79

80

[Tono6OHbIe Tena B
npocTpancTBe. 3MeHeHue
o0béMa  mpu  MOAOOUH.
CrepeoMeTpUUeCKUE 3aJ1a4H,
CBSI3aHHBIC C BBIUHCICHHEM
00BEMOB Ten W IUIOIIAACH
ITIOBEPXHOCTEN

KoHnTponbsHas pabora
"[Inomaan MNOBEPXHOCTH U

00BEMBI KPYTIIBIX TET"

81

JIBUKEHHsT  MPOCTPAHCTBA.
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82

OtoOpaxenusi. JIBuxeHus u
paBeHcTBO (uryp. OOmue

CBOUMCTBA IBWXEHUU

Buaer JIBYDKEHUH
napaiIeIbHbIN MIEPEHOC,
LHECHTpAIbHAA CUMMETpPHS,
3epKaJIbHAA CUMMETpPHS,

MIOBOPOT BOKPYT MPSIMOM

83

84

85

[IpeoOpazoBanusi  MOIOOUSI.
[Ipsimas u chepa Diinepa
['eomeTpuueckue 3agayvd Ha
MPUMEHEHUE TBIKCHUS
KonTtponbHas pabora

"BekTopsl B mpocTpaHcTse"

86

Oo6o0maromee  MOBTOPEHUE
11 moHATMT W METOIOB
Kypca reomerpun 10-11
KJIaCCOB,  CHUCTeMaTHu3aIus

3Hanuii:  "[lapannenbHOCTb
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NpAMBIX H IUIOCKOCTEH B

npocTpaHcTre”

87

O6oOmaromiee MOBTOPEHHUE
11 moHATHM W METOIOB
Kypca reometpun  10-11
KJIacCOB,  CHCTEMAaTH3alus
3HAHUMU: "BekTopsl B

pocTpaHcTBe"

88

O6o0maroiee  MOBTOPEHUE
11 moHAsTMHE W METOIOB

Kypca reometpun 10-11

KJIACCOB,  CHUCTEMaTU3alus
3HAHUMU: "BekTopsl B
npocTpaHcTBe"

89

Oo6o0maromee  MOBTOPEHUE
11 moHATMT W METOIOB
Kypca reomerpun 10-11
KJIaCCOB,  CHUCTEeMaTu3alus

3HAHUM: "O0beM
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90

91

MHOTOrpaHHUKa"

O6oOmaromiee MOBTOPEHHUE
11 moHATMIT W METOIOB
Kypca reometpun 10-11
KJIacCOB,  CHCTEMaTH3allHs
3HAHUU: "O0beM

MHOT'OTpaHHHKA"

Oo6oOuiaroee  MOBTOPEHUE
11 moHsATHII © METOHOB
Kypca reomerpun 10-11
KJIACCOB,  CHUCTEMaTu3alus
3HAHUU: "ITnomamu
MOBEPXHOCTH U  OOBEMBI

KpPYIJIBIX TEN"

92

Oo6o0maromee  MOBTOPEHUE
11 moHATMT W METOIOB
Kypca reomerpun 10-11
KJIaCCOB,  CHUCTEeMaTu3alus

3HAHUI: "ITnomamu
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MOBEPXHOCTU U O0OBEMBI

KPYTJIbIX TEN"

Hrorosas KOHTPOJIbHAA

93 1
pabora
Hrorosas KOHTPOJIbHAs

94 1
pabora

o [ToBTOpEeHue, 0600IICHNE U
CHUCTEMAaTHU3aLUS 3HAHUI
Hcropus pa3BUTHUSA
CTEPEOMETPUU KaK HAyKH U
e€ poiab B DPa3BUTUHU

96
COBPEMEHHBIX HHXKEHEPHBIX
u KOMITbIOTEPHBIX
TEXHOJIOTUH
Uctopus pa3BUTUA
CTEpEOMETPUU KaK HAyKH U

97 e€ poirb B Pa3BUTUHU

COBPEMCHHBIX HWHKCHCPHBIX

)41 KOMIIBIOTCPHBIX

63




98

99

100

TEXHOJIOTUN

Hcropus pa3BUTHSA
CTEPEOMETPUU KaK HAYKU U
€€ poabp B pa3BUTUU

COBPCMCHHBIX HWHKCHCPHBIX

151 KOMITBIOTEPHBIX
TEXHOJIOTUI
Hcropus pa3sBUTHUA

CTEPEOMETPUU KAK HAYKU U
€€ poap B Pa3BUTUU

COBPCMCHHBIX HWHXCHCPHBIX

51 KOMITBIOTEPHBIX
TEXHOJIOTUI
Hcropus pa3sBUTHUA

CTEPEOMETPUN KAK HAYKU M
€€ poap B Pa3BUTUU
COBPEMEHHBIX HHYKEHEPHBIX
" KOMITBIOTEPHBIX

TEXHOJIOTUU
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101

102

Hcropus pa3BUTHSA
CTEPEOMETPUU KaK HAYKU U
€€ poabp B pa3BUTUU

COBPCMCHHBIX HWHKCHCPHBIX

u KOMIIBIOTEPHBIX
TEXHOJIOTUN
Hcropus pa3sBUTHUA

CTEPEOMETPUU KAK HAYKU U
€€ poap B Pa3BUTUU
COBPEMEHHBIX HHYKEHEPHBIX
151 KOMITbIOTEPHBIX

TEXHOJIOTUH

OBIIEE KOJIMYECTBO YACOB
[10 ITIPOI'PAMME

102
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IMPOBEPAEMBIE TPEBOBAHUS K PE3YJIBTATAM OCBOEHUSA
OCHOBHOM OBPA30OBATEJIbHOM ITPOT'PAMMBI

10 KIIACC
Kon IIpoBepsiemble mpeAMeTHbIE  Ppe3yJabTaThbl  OCBOCHHS
NpoBepsieMOr0 OCHOBHOI 00pa30BaTeIbHON MPOrPaMMbI CPeIHEr0 00111ero
pe3yJjbTara oOpa3oBaHus
7 I'eomeTrpus
7.1 OneprpoBaTh NOHATUSAMHA: TOYKA, PSIMAas, IJIOCKOCTh
- [IpuMeHSITh aKCHOMBI CTEPEOMETPUU U CICICTBUSA U3 HUX NpU
' pEILICHNN T€OMETPUYECKUX 3a/1a4
23 OnepupoBatb HOHSTHSIMHU: napasuieIbHOCTh u
' MEPIECHIUKYISIPHOCTD MPSIMBIX U MJIOCKOCTEH
24 KnaccudumupoBaTe B3aWMHOE pPACIOJIOXKEHHE TMPIMBIX U
' IJTIOCKOCTEN B IPOCTPAHCTBE
OnepupoBaTh MOHATHSAMH: JBYTpaHHBIA  Yrojl, TpaHU
7.5 JIBYTPAHHOTO YIJIa, peOpo JBYIPAHHOTO yTia, TMHEHHBIA yro
JIBYTPAHHOTO yTJIa, TpagyCcHas Mepa IBYTpaHHOTO yria
OnepupoBaTh TOHATUSAMHU: MHOTOTPAHHMK, BBIMYKIBIA U
7.6 HEBBIMMYKJIBIA MHOTOTPAHHHUK, JJIEMEHTHl MHOTOTPaHHUKA,
PaBWJIbHBIM MHOTOTPaHHUK
24 Pacrio3HaBaTh OCHOBHBIE BH]IbI MHOT'OI'DAaHHUKOB (MHMpamMuia,
' npu3Ma, IpsIMOYTOJIbHBIN Napajuienenumes, Kyo)
KnaccudunupoBaTs MHOTOTpaHHUKH, BBIOMpPAsi OCHOBAHUS IS
- KJIacCU(pUKaUU (BBIIYKIIbIE U HEBBITYKJIblE MHOTOIPAaHHUKH,

IMPpaBHUJIbHBIC MHOTOI'PAHHUKH, IIPAMBIC 1 HAKJIIOHHBIC ITPHU3MBI,

napaijieienune/ibl)
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7.9

OHepI/IpOBaTI) MNOHATHUAMMU: CCKyLIasA IINIOCKOCTb, CCUYCHHUC

MHOT'OI'DaHHUKOB

7.10

7.11

OOBACHATD IPUHLIUIIBI HOCTPOEHUS CeueHUM
MHOT'OTPAHHUKOB, UCIOJIb3YS METOJ] CJIEIOB
CtpouTh ceyeHUss MHOTOTPAHHUKOB METOJIOM  CIIEJOB,

BBIITIOJIHATD (BLIHOCHI)IG) IUNIOCKUC YCPTCIKHU HN3 PUCYHKOB

MPOCTHIX O0BEMHBIX (PUTYP: BUJ CBEPXY, COOKY, CHU3Y

7.12

Pematp 3a7aun Ha HAXOXKIEHUE TEOMETPUUYECKUX BEIUYUH T10
oOpa3naM Wi  alropuTMaM, MPUMEHSAS  W3BECTHbBIC
AHAINTUYECKUE METOAbl IMPU  PEUICHUH  CTaHJAPTHBIX
MAaTEMATUYECKUX 33/1a4 HAa BBIYMCICHHE PACCTOSHUN MEKIY
JIBYMSI TOYKaMH, OT TOUKHU 10 IPSIMOU, OT TOUKUJIO IUIOCKOCTH,

MCIKAY CKPCIIUBAIOMUMHUCA IIPAMBIMHA

7.13

Pemars 3a1ayn Ha HAXOKJIEHUE I€OMETPUUYECKUX BEIUYMH I10
oOpaslaM  WIM  aIropuT™MaM, THPHUMEHSS  HU3BECTHBIE
AQHAJIMTUYECKUE  METOAbl IpU  PEIICHUM  CTaHIAPTHBIX
MaTeMaTH4YEeCKNX 3aJad Ha BBIYUCIEHUE YIJIOB MEXIY
CKPCIIMBAIOIIMMHUCA  NPSAMBIMH,  MEXKIy  NpIMOM W

IIIIOCKOCTBIO, MCIKAY IINIOCKOCTAMM, AIBYI'PAHHBIX YIJIOB

7.14

Beruucisate 00BEMBI 151 TUIOIAIN MTOBEPXHOCTEN
MHOTOIPaHHUKOB (IIpU3Ma, NUpamMuaa) C [PUMEHEHHEM
(opMyJ, BBIYMCIATH COOTHOILEHUS MEXIY IUIOIMAIIMU

MOBEPXHOCTEHN, 00BEMaMU TT0I00OHBIX MHOTOTPAHHUKOB

7.15

OnepupoBaTh TNOHSATUAMHU: CHUMMETPUS B IPOCTPAHCTBE,
LHEHTP, OCh U IUIOCKOCTh CUMMETPHUH, LIEHTP, OCh U TIOCKOCTh

CUMMETPHUU QUTYPBI

7.16

N3Bnekars, npeoOpa3oBLIBATh u VHTEPHPETUPOBATH
uHpOpMaIMI0O O  TPOCTPAHCTBEHHBIX  IEOMETPUUYECKUX
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durypax, npeACTaBICHHYIO Ha YePTEXKAX U PUCYHKAX

7.17

[Ipumensats  reomerpuueckue  (akThl s PEHICHUS
CTEPEOMETPUYECKUX 3aJay, MPEINoJiaraloluX HECKOJIbKO

maroB pCumcHuA, €CJIn yCJIOBUA NTPUMCHCHHA 3aaHbl B SIBHOM

dbopme

7.18

7.19

7.20

11 KJIACC

Kon
NPoOBEPsSIEMOT0

pe3yJbTara

6

6.1

[Ipumensaty  mpocrelliue  MNporpaMMHBIE  CpPEICTBA |
AIEKTPOHHO-KOMMYHHUKAIIMOHHBIE CHUCTEMbl TIPU  PELICHUU

CTEPEOMETPUIECKHX 3a/1a4

[IprBOoIUTE TIpPUMEPHI MATEMATUYECKHX 3aKOHOMEPHOCTEU B
IPUPOJE M JKHU3HHU, pACIIO3HABATh IIPOSABIICHUE 3aKOHOB

ICOMCTPHUH B UCKYCCTBC

[IpuMeHATH MOoTy4YeHHBIC 3HAHUS HA MTPAKTHUKE: aHATM3UPOBATH
peanbHbIe CUTyallUd M TPUMEHSATh H3YyUYCHHbIC TOHATUSA B
nporecce nouckKa perieHus MaTeMaTUYECKH
chopMynMpoOBaHHON TMPOOJIEMBbI, MOJIETUPOBATH pEAJIbHbBIC
CUTYyallMM Ha S3bIKE T€OMETPHUHU, HCCIIEIOBATh MOCTPOCHHBIC
MOJENId C WCIOJIh30BAHUEM TEOMETPHUCCKUX TOHATHA W
TEOpeM, ammapara ajareOpbl, pemarh MPAKTHYECKUE 3a/1ayw,

CBA3aHHBIC C HAXO0XIACHUCM I'COMCTPHUUCCKHUX BCIIMYMH

IIpoBepsieMble mpeAMeTHBbIE Pe3yJabTATbl  OCBOCHMS
OCHOBHOI1 00pa30BaTeJILHOM NMPOrPamMMBbl CpeIHEro o01Iero
oOpa3zoBaHust

I'eomerpus

OnepupoBaTh TMOHATUSAMH: [UJIUHIPUYECKAS] TOBEPXHOCTb,

oOpasyronye UINHAPUYECKOW TOBEPXHOCTH, IHJIMHID,
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KOHHNYCCKas INOBCPXHOCTD, o6pa3y10nme KOHHUYECKOM

MOBEPXHOCTH, KOHYC, cheprudecKkas MoBepXHOCTh

6.2 Pacno3naBate Tesa BparieHus (WIMHAP, KOHYC, cdhepa U map)
6.3 OOBIACHATH CITOCOOBI MOTYUYEHHUS TEJ BpaIlleHUS
6.4 KnaccuduimpoBath B3auMHOE pacnojokeHue cdepbl U
' MJI0CKOCTH
OnepupoBaTh TOHATHSIMH: IIAPOBOH CETrMEHT, OCHOBAHHE
6.5 CEerMEeHTa, BBICOTA CErMEHTa, IapOBOM CIIOH, OCHOBAaHME
IIAPOBOTO CJI0S, BHICOTA IIAPOBOTO CIIOS, IIAPOBOM CEKTOP
- Boruucisats 00BEMBI U IIJT0IAIM TOBEPXHOCTEHN TeI BpalieHus,
' TCOMETPUUYECKUX TEN C TPUMEHEHUEM (HOpMYIT
OnepupoBaTh TMOHATHSIMH: MHOTOTPAaHHUK, BIMCAaHHBIA B
6.7 chepy U omucaHHBIM OKoOJIO cdepbl, chepa, BOUCaHHAS B
MHOTOTPAHHHK WJIH TEJIO BPAIICHUS
68 BBraucisaTh COOTHOMICHUS MEXIY TUIOMIAIIMHA TTOBEPXHOCTEH
. 1 00bEMaMU MOJOOHBIX TEJ
6.9 N300paxaTrs nzyyaemble (PUrypbl OT PyKH U C MPUMEHEHHEM
' MPOCTHIX YEPTEKHBIX UHCTPYMEHTOB
BoinonHsATh  (BBIHOCHBIE) TUIOCKME YEPTEKU U3 PHUCYHKOB
6.10 OpOCThIX OOBEMHBIX (UIYp: BHUA CBEPXYy, COOKYy, CHH3Y;
CTPOUTDH CEUCHUS TN BpaICHUS
W3Bnekats,  WHTEpHpETHpPOBATH M MPEOOpPa3OBBHIBATH
6.11 uHGOpPMAITMI0O O  TPOCTPAHCTBEHHBIX  T'€OMETPUYECKHUX
durypax, mpeACTaBICHHYIO Ha YepTeKaxX U PUCYHKaX
[IpumeHaTp  reomeTpuueckue  (aKTBl I PEIICHUS
6.12 CTEPEOMETPUYECKUX 3aj7ay, MPEANOoJararolnX HECKOIbKO

raroB pCuiCHus1, €CJIU yCIOBUA MPHUMCHCHUA 3a/laHbI B SIBHOM
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dbopme

6.13

6.14

6.15

OrnepupoBaTh MOHITHEM: BEKTOP B IIPOCTPAHCTBE

BBITONMHATS  IEHCTBHUS  CIOXKEHUS BEKTOPOB, BBIYHTAHHMS
BEKTOPOB M YMHOXCHHUS BEKTOpa Ha 4YHCIO, OOBSCHSTH,
KaKMMH CBOMCTBAMH OHHU 00JIaaI0T

[IpuMeHATh TIpaBWUJIO TapaUIeieHUNeaa TPU  CIOKCHUU

BCKTOPOB

6.16

6.17

OnepupoBarh  INOHATHUAMM:  JI€KapTOBBl  KOOPAWHATHl B
IIPOCTPAHCTBE, BEKTOP, MOAYJIb BEKTOPA, PABEHCTBO BEKTOPOB,
KOOPAMHATBI BEKTOPA, YIroJl MEXKIY BEKTOpPaMH, CKaJISIPHOE
IIPOU3BEICHUE BEKTOPOB, KOJUIMHEApHbIE M KOMIUIAHAPHBIE
BEKTOPBI

HaxomuTe cyMMy BEKTOPOB M NIPOM3BENECHHE BEKTOpAa HA
YHUCJIO, YIOJl MEXKIy BEKTOPAaMHM, CKAIIPHOE IIPOU3BEICHUE,

PacCcKIaAbIBaTh BCKTOP 110 ABYM HCKOJUIMHCAPHBIM BCKTOPAM

6.18

6.19

6.20

3agaBaTh IUJIOCKOCTh YPAaBHEHHWEM B JEKAPTOBOM CHUCTEME

KOOpAUHAT

Pemars npocreiimme reoMeTpuyecKue 3aJaui Ha IPUMEHEHHE

BCKTOPHO-KOOPAMHATHOT'O MCTOJa

Pemars 3aJa4un Ha JOKa3aTCJIbCTBO MaTCMaTU4YCCKHUX
OTHOILICHUNU M HaXO0XKJICHUC TI'COMCTPHYCCKHX BCJINMYHUH IIO
06pa3uaM WM aJIrOpuTMaM, IPHUMCHAA HN3BCCTHBLIC MCETOABI

IIpHu pCHICHNN CTAHIAPTHBIX MATCMATUYCCKUX 3ada4

6.21

6.22

[IpumeHsaTs  mpocTedue  NporpaMMHBIE  CpPEICTBA U
3JIEKTPOHHO-KOMMYHUKAIIMOHHBIE CUCTEMBbI TPU PEIICHUU

CTEPEOMETPUYCCKHX 3a/1a4

[IpuBoaUTh TIpUMEpPHI MATEMATUYECKUX 3aKOHOMEPHOCTEN B
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IIpupoac MW IKHU3HM, PACIIO3HABATHL IIPOABIICHHC 3aKOHOB

IrcoOMCTpPHUHU B HCKYCCTBC

6.23

[IpuMeHATh MoMy4YeHHbIC 3HAHUS HA MTPAKTUKE: aHAIU3UPOBATh
pealbHbIE CUTYyallud W MPUMEHSITh H3YYCHHBIC TOHATHUS B
npolecce MOKCKa penieHus MaTeMaTUYeCKH
chOopMyJIMPOBAaHHON TPOOJIEMBI, MOJAETUPOBATH peabHbIC
CUTyalldd Ha SI3bIKE T'€OMETPUU, UCCIIECIOBATH MOCTPOCHHBIC
MOJIENIA C HCIOJIb30BAHUEM TE€OMETPUYECKUX TOHITHH WU
TEOpEM, ammapara ajareOpbl, pemaTh MPaKTUYECKUE 3aayH,

CBA3aHHBIC C HAXOXKXIACHUCM I'COMCTPHUUCCKHUX BCIIMYNH
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HHPOBEPAEMBIE 3JIEMEHTBI COAEP KAHUSA

10 KITACC

Kon
7

IIpoBepsieMblil 3JIEMEHT COAEPKAHMUSA

I'eomeTrpus

7.1

1.2

7.3

OCHOBHBIC  IOHSITHUS CTCPCOMCTPHH. TO“IK&, ImpsaMast, IINIOCKOCTD,
IMPOCTPAHCTBO. [lonstue 00 AKCMOMAaTHYCCKOM IMOCTPOCHUN

CTCPCOMCETPUHN: AKCUOMBI CTCPCOMCTPHUMN U CICACTBUA U3 HUX

B3auMHOe pacnosokeHHe MpsSMBIX B IPOCTPAHCTBE: IMEPECEKAIOIIHECs,
napaJjIesIbHbIE M CKpelIMBaromuecs npsmsie. [lapamienbHOCTh NPSMBIX U
IJIOCKOCTEM B NMPOCTPAHCTBE: MapajulelIbHbIE MPSMbIE B MPOCTPAHCTBE,
NapajyieIbHOCTh TPEX MPSAMBIX, NAPAJIIEIBHOCTh MNPSIMOW M IUIOCKOCTH.
VYIIIBIC COHAIPaBICHHBIMM CTOPOHAMH, YIOJl MEXAYy MNpSIMbIMH B
npoctpaHcTBe. [lapamienbHOCTh MIOCKOCTEN: MapasuiebHbIE TIIO0CKOCTH,
CBOMCTBA MapaJuleNIbHBIX IUIOCKOCTEW. lIpocTeiinme mpocTpaHCTBEHHbBIE
(Gurypsl Ha IJIOCKOCTH: TETpa’ap, KyO, Mmapajienenunes,, NOCTPOEHUE

CEUEHUU

[leprieHAUKYISPHOCT NOPSIMOM M IUIOCKOCTH: NEPHEHIUKYJIISPHBIE
IIPsIMBIE B IIPOCTPAHCTBE, NPAMbBIEC NTapaJUICIbHbIC U NEPIECHAUKYIISIPHBIE K
IJIOCKOCTH, NPU3HAK NEPHNEHAUKYJISIPHOCTA TMPSAMOM M IUIOCKOCTH,
TeopeMa O [OpSAMOW  NEPIEHAUKYJSIPHOM  IUIOCKOCTHA. YIJIBl B
IIPOCTPAHCTBE: YroJl MEXKAY IPSMOU U IUIOCKOCTBIO, IBYI'PaHHBIN Yyrod,
JIMHEMHBIA Yroja JABYrpaHHOro yria. llepneHaukyisip ¥ HakJIOHHBIE:
pacCTOssHME OT TOYKM JO IUIOCKOCTH, PACCTOSIHUE OT IMpPsSAMOU 110
IUIOCKOCTH, TPOEKIUsl (UTypbl Ha IUIOCKOCTh. [lepneHAuKyIIpHOCTh
IJIOCKOCTEMN: MPHU3HAK IEPIEHANKYISIPHOCTH ABYX IUIOCKOCTEH. Teopema

0 TPEX NMEPHEHAUKYIISIpax
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7.4

7.5

[lonsiTMe MHOrOrpaHHUKa, OCHOBHBIE JJIEMEHTbl MHOIOTPaHHUKA,
BBINYKJIbIE U HEBBIMYKJIbIE MHOTOIPAHHUKH, pa3BEPTKA MHOTOTPaHHUKA.
[Ipuszma: n-yronpHas npusMma, TPaHHM W OCHOBAHUSI MPU3MBI, MpsMas U
HaKJIOHHAasT TpuU3Mbl, OOKOBasg U TIOJHASI TOBEPXHOCTb MPHU3MBIL.
[Tapamnenenunen, npsAMOYrOJbHBIA NapajuleeNune]] U €ro CBOMCTBA.
[lupamuga: N-yroibHass TUpaMHAa, TpaHU U OCHOBAaHUE MUPAMUJIBI,
OOKOBasi M TOJIHASE MOBEPXHOCTh MHUPAMUJIbI, MpaBUJIbHAS U yCEUEHHAs
nupamMuaa.  OJEMEHThl  Opu3Mbl W nupamuabl.  [IpaBunbHbIE
MHOTOTPAaHHUKHU: TIOHATHE MPaBUILHOTO MHOTOIPAaHHUKA, MpaBUIIbHAS
Mpu3Ma U MpaBWIbHAs NMUpaMuU/ia, IPaBUIbHAS TPEYroyibHas MUpaMuaa u
MpaBWIbHBIA ~ TeTpadap, KyO. IlpencraBienne o0  IpaBUIIBHBIX
MHOTOTPAaHHUKAX: OKTa3Ip, TOAECKA3Ip U uKoca’apyrue CeueHus Mpu3Msl

U ITApaMUAbI

CI/IMMCTpI/IH B IMPOCTPAHCTBE: CUMMCTPHA OTHOCHUTCIIbBHO TOYKH, HpHMOﬁ,
IJIOCKOCTH. DJIEMEHTBI CUMMCTpHUH B IIMpaMHUAAX, IIapaJUICICIIUIICAAX,

IMPpaBHUJIBHBIX MHOI'OI'PAHHHUKAX

7.6

Bbruncnenue 31€MEHTOB MHOTOIPAaHHUKOB: pEOpa, AMAaroHaau, YIJbl.
[Inomans OOKOBOM MOBEPXHOCTH M TIOJHON MOBEPXHOCTU MNPAMOU
IPU3MBI, TUIONIAh OCHOBaHM, TeopeMa 0 OOKOBOM MOBEPXHOCTH MPSIMOMN
npu3Mbl. [lnomans G0KOBOM MOBEPXHOCTH M MOBEPXHOCTH MPABHIIBHOM
nupamMujibl, T€OpemMa O IUIoIaauM yced€éHHoW nupamuabl. llonstue 00

00béMe. OOBEM MUPaMUJIBI, TPU3MBI

7.7

[Tono6npie Tema B mpoctpaHcTBe. COOTHOIICHUS MEXIY IUIOMIAISIMHU

MOBEPXHOCTEH, 00bEMaMU TTOAOOHBIX TEJ

11 KJIACC

Kon

IIpoBepsieMbli 3JIEMEHT COAEPKAHUSA
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I'eomeTrpus

6.1

Hunuuapuyueckass  MOBEPXHOCTb, OOpasyiolue  MUIMHAPUYECKON
MOBEPXHOCTH, OChb IWIMHAPUYECKONM  moBepxHocTu. umuuap:
OCHOBaHUSI M OOKOBasi MOBEPXHOCTh, OOpasyiomiass U OCh, IJIOLIAAb

OOKOBOH M TTOJTHOM IMOBEPXHOCTH

6.2

6.3

Konunueckast moBepxHOCTh, 00pa3yrolue KOHUYECKOU MOBEPXHOCTH, OCh
M BEpIIMHA KOHMYECKOW MOBEpXHOCTH. KOHYC: OCHOBaHHME W BEpIWHA,
oOpazyromiass 4 OChb, IUIOMIAJlb OOKOBOW U TMOJHOM MOBEPXHOCTH.
VYceu€HHblii KOHYC: 00pa3ylollre M BBICOTA, OCHOBaHHS W OOKOBas
MTOBEPXHOCTH

Cdepa u map: ueHTp, paauyc, 1IMameTp, oMb TOBEPXHOCTU C(HEPHI.
B3auMHoe pacrnonoxenue cepbl U TIOCKOCTH, KacaTelbHas IIIOCKOCTh

K cdepe, iomaas chepsl

6.4

6.5

N3ob0pakeHne Ten BpalleHUs Ha IUIOCKOCTH. Pa3BépTka HWIMHApA |
KOHYCa
KomOunanuu Tten BpalieHus W MHOTOTPAaHHUKOB. MHOTOrpaHHUK,

OMHCaHHBIA OKOJO cepbl, chepa, BIUCAHHAS B MHOTOTPAHHUK, WIIU

TEJIO BpalleHUs

6.6

[Tonsatue 06 o6bEMe. OcHOBHBIE CBOMCTBA 00BEMOB Tel. Teopema 00
00bEME TPAMOYTOIBLHOTO Mapajiieenumneaa u ciieacTeus u3z He€. O0bEM

nUIMHApa, Konyca. O0BEM 1apa v miomaas chepsl

6.7

ITono6nble Tema B mpocTpaHcTBe. COOTHOIICHUS MEXAY TUIOMIAISIMHU

MOBEPXHOCTEH, 00bEMaMU TTOAOOHBIX TEI

6.8

Ceuenusa umnuHApa (MapajyiesibHO U MEPIEHIUKYISIPHO OCH), CEUEHHS
KOHyca (mapajuleJIbHOE OCHOBAHMIO M IPOXOASIIEE Yepe3 BEPLIMHY),

CEYCHHUS I1mapa

6.9

Bektop Ha miockocth W B mpocTtpaHcTBe. CHOKEHHE U BBIYMTAHUE
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BEKTOPOB. YMHOXXEHHME BEKTOpa Ha 4Hcio0. PasioxeHue BeKTopa IO
TpEM HEKOMIUIAaHapHBIM BekTopaM. llpaBmwio napamenenunena.
Pemienne 3amad, CBA3AaHHBIX C TNPUMEHEHHWEM IIPAaBWII JEUCTBUU C

BCKTOpaMH

6.10

[IpsimoyronbHast cucreMa KOOpJAMHAT B IpocTpaHcTBe. KoopauHaTbl
BeKkTopa. [IpocTenmme 3anaun B KOOPAMHATAX. YTOJI MEXIY BEKTOPAMMU.
CkansipHO€ MpPOM3BEICHUE BEKTOPOB. BBIUMCIEHHE YIJIOB MEXIY
OpsMBIMU M IUIOCKOCTAMH. KOOpIMHATHO-BEKTOPHBI METOJ IpHU

PEIICHUH IT'COMCTPHUICCKHX 3aaa4
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IHPOBEPSAEMBIE HA EI'D 10 MATEMATUKE TPEBOBAHUS K
PE3YJbBTATAM OCBOEHUSI OCHOBHOM OBPA3OBATEJIbHOM
ITPOI'PAMMBI CPEJJTHEI'O OBIIEI'O OBPA30BAHUA

Kon
NPoBePsSIeMOro

TPeOOBaHUA

IIpoBepsieMble TPeOOBaHUA K NpPeIMETHBIM pe3yJbTaTaM
OCBOCHHUSI OCHOBHOW  00pa30oBaTeJIbHOM MPOrPaMMBbI

cpeaHero oouiero o0pazoBanus

Brnagenne meTomamu J0Ka3aTeNbCTB, AITOPUTMAMH PEILICHUS
3a1a4; yMeHue (opMyJIHpoBaTh U ONEPUPOBATH MOHSATUSMU:
olpejesieHue, akcuoma, Teopema, CIEJICTBUE, CBOMCTBO,
MpHU3HAK, J0KA3aTeIbCTBO, PABHOCHIBHBIE (HOPMYIHNPOBKHU;
OPUMEHATh UX; YMEHHE (QopMyaupoBaTh oOOpaTHOE W
IPOTUBOIOJIOKHOE YTBEP)KJIEHUE, NPUBOJUTH HPUMEPHl U
KOHTPIIPUMEPBI, HUCIOJIB30BaTh METOA  MaTeMaTHUeCKOH
UHAYKLUWY; TPOBOJUTH JI0Ka3aTeJIbHbIE PACCYXKIEHUS IpU
pelIeHnr 3aJad, OICHWBATh JIOTHYECKYI0 TMPAaBUIBLHOCTD
paccyXJIeHHI; YMEHHE ONEPUPOBATh OHATUSAMU: MHOXKECTBO,
OJIMHOKECTBO, ONEpalliyd HaJl MHOXECTBAaMH; YMEHHUE
UCTIONb30BaTh TEOPETUKO-MHOKECTBEHHBIA  ammapar s
OMHCaHUsl PEATBbHBIX MPOLECCOB U SIBJICHUM W NP PEIICHUN
3aJa4, B TOM YHCII€ U3 IPYIMX y4eOHBIX MPEIMETOB; YMEHUE
OTIepUPOBATH MOHITUAMH: Tpad, CBA3HBIN rpad, AepeBo, HUKI,
rpad Ha IJIOCKOCTH; YMEHHUE 3a/JaBaTh W OMUCHIBATH rpadsl
Pa3IMYHBIMK CIIOCOOAMHU; UCIOJIB30BaTh rpadbl MPU pelIeHUN
3aja4

YMeHue oneprupoBaTh NOHATUSMU: HATypaIbHOE YHCIIO, 1IET0e
YHCII0, CTENIEHb C LEJBbIM [MOKa3aTejaeM, KOpEeHb HaTypalbHON
CTETICHH, CTETIEHb C PAIMOHAIBHBIM IMOKa3aTejeM, CTEIeHb C

JIEUCTBUTENLHBIM TIOKa3aTeseM, Jorapudm 4dmcla, CHHYC,
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KOCMHYC M TaHTE€HC MPOU3BOJIBHOIO YMHCJIA, OCTaTOK IO
MOJYJIO, palMOHAIBHOE YHWCJIO0, HUPPAIMOHAIBHOE YHUCIIO,
MHO>KECTBA HaTypaJlbHbIX, HEJbIX, paroHaIbHbIX,
JNEUCTBUTEIBHBIX YHKCEN; YMEHHE MCIOJIb30BaTh NPHU3HAKU
JEIMMOCTH, HAaUMEHBIINNA OOIIMN JETUTEeNh W HauMEHbIIee
oOlee KpaTHoe, anropuT™M EBKiIuia mpu pemieHud 3ajad;
3HAKOMCTBO C PAa3JIM4YHbIMA TO3UIMOHHBIMH CHUCTEMaMHU
CUMCIICHUS; YMEHHUE BBIMIOJNHATH BBIYUCICHHE 3HAYCHUA U
npeo0pa3oBaHusl BHIPAXKEHUI CO CTEMEHSIMU U JorapupMamu,
npeodpa3zoBaHus APOOHO-PATMOHATBHBIX BRIPAKECHUM; yMEHUE
OTIepUpPOBATH MOHSITHSIMH: MIOCTIEIOBATENBHOCTD,
apudmernyeckas IMporpeccusi, reoMeTpuyecKkas IMporpeccus,
OeCKOHEYHO yObIBaollas TIE€OMETPUYECKAs IPOTPECcCus;
YMEHHME 3a/laBaTh I[IOCIIEJOBATEIBHOCTH, B TOM 4YHUCIE C
HNOMOIIbIO PEKYPPEHTHBIX (QOpPMYJ; YMEHHE OIEpUpOBaTh
MOHSTHSIMH: KOMILUIEKCHOE YHCIIO, COTIPSIKEHHBIE
KOMIUIEKCHBIE YHCJa, MOJYJIb U apryMEHT KOMIUIEKCHOTO
grcna, popma 3amucu KOMIUIEKCHBIX dncel (TeoMeTpudecKas,
TPUTOHOMETPUYECKAS 151 anreOpanyeckas); YMETH
IPOU3BOANTH apu(mMeTnyeckue AEUCTBUS C KOMIUIEKCHBIMHU
YHCIIaMU; TPUBOUTH PUMEPHI NCIOJIb30BaHUS KOMITJIEKCHBIX

YyuCeJl; ONEpUpOBaTh NOHATHUSAMHU: MaTpuua 2X2 u 3x3,

OTpeIeIUTEINb MaTpHIIbI, reOMETPUYECKUI CMBICJI
OTIPEICIIUTEIIS

VMeHnue OTIEpUPOBATH MOHSTUSAMU: palvoHaJbHbIE,
UpparuoHaIbHBIC, II0Ka3aTeIIbHBIC, CTEIICHHEIE,

aorapuMUYECKue, TPUTOHOMETPUYECKHE YpaBHEHUA U

HCPAaBCHCTBA, UX CUCTCMbI; YMCHHUC OIICPUPOBATL ITOHATUAMMU:
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TOKJECTBO, TOXJIECTBEHHOE IIpeoOpa3oBaHuE, YpaBHEHHE,
HEPAaBEHCTBO,  CHCT€EMa  YpPaBHEHUH U  HEPABEHCTB,
PABHOCWJIBHOCTb YPaBHEHHW, HEPABEHCTB M CUCTEM; YMEHHUE
pelartbk ypaBHEHHUS, HEPABEHCTBA U CHUCTEMBI C IIOMOIIBIO
pa3IMYHBIX NPUEMOB; pELIaTh YpPAaBHEHWs, HEPABEHCTBA H
CUCTEMBI C [TapaMEeTPOM; IPUMEHATh YPaBHEHM, HEPABEHCTBA,
UX CUCTEMBI [l PEIICHUS MAaTeMAaTUYECKUX 3a1ad U 3a1ay U3

pa3IMYHbIX 00JaCTEN HAYKU U PEATTbHOM )KU3HU

YMeHue omnepupoBaTh MOHATUAMH: (DYHKLIMS, YETHOCTD
(YHKIMM, TNEPUOJUYHOCTh  (YHKIUH, OrPAaHUYEHHOCTh
(GYyHKUMHA, MOHOTOHHOCTb (DYHKIIMH, SKCTpeMyM (YHKILIHH,
HauOoJipllleeé W HaWMEHbIEe 3HAYeHUs (YHKIMH Ha
OPOMEXYTKE, HENpepbIBHAs (PyHKLHMSA, aCHUMITOTHI rpaduka
¢yHKUMM, TiepBas W BTOpas MNpOU3BOAHAS  (YHKIIHH,
r€OMETPUUYECKUA U (QU3NYECKUIl CMBICT POU3BOIHOM,
nepBooOpasHasi, OonpeeiEHHbII HHTETpall; YMEHUE HAaXOJIUTh
acuMITOThl  rpaduka  (yHKUMH; YMEHUE  BBIYHUCIATH
OPOU3BOJHBIE  CYMMBI, IPOM3BEIEHUS, YacTHOIO U
KOMITO3ULIMKA (DYHKIIMM, HAXOIUTh YpaBHEHHE KacaTeJIbHOW K
rpaguky  (QyHKIMM; yMEHHE HaXOAUTh MPOU3BOIHBIC
3JIEMEHTAPHBIX byHKIUH; YMEHHE UCII0JIB30BAaTh
OPOU3BOJHYIO JUIA HCCIENOBaHUSA (PYHKUUH, HaxXOJUTh
HauOoNbIINEe M HAWMEHBIINE 3HAYEHUS (PYHKIMHA; CTPOUTh
rpa@uky  MHOTOWIEHOB C  HCIOJB30BaHMEM  ammapara
MaTEMaTUYECKOr0 aHalu3a; MNPUMEHSITh MPOU3BOJHYIO s
HAXOXKIEHUS HAWJIy4dlIEro PElIEHUs B NPUKIAJHBIX, B TOM
YHUCJI€ COLUMAIbHO-DKOHOMUYECKHX U (PU3MYECKUX 3ajlayax;

HAXOJUTh TUIOMIAIA U 00BEMBI (PUTYD C TOMOIIBIO MHTETPAJIA;
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IIPUBOANUTL IPHMEPbI MATECMATHYCCKOI'0O MOACIHUPOBAHUA C

OMOIIBIO TU(PPepeHIINATbHBIX YpaBHEHUN

YMeHue omnepupoBaTh HOHATUAMM: rpaduk  (pyHKIUH,
oOpatHass (QYHKIHS, KOMOO3UIMS GYHKIUN, JUHEHHAsS
(yHKIMSA, KBagpaTU4Hasi (PYHKIMs, palyoHajIbHas (yHKIIMS,
cTeneHHas  (yHKUUs, TPUTOHOMETPUYECKHE  (PYyHKIIHUH,
oOpaTHble TPUTOHOMETPUYECKUE (DYHKIMH, MMOKa3aTeabHas U
norapumuueckas (QyHKIUH; YMEHHE CTPOUTh TIpauKu
M3YYEHHBIX (DYHKILHM, BBIIOJHATH MPeoOpa3oBaHusl rpauKkoB
(YHKIM, UCTI0Ib30BaTh T'paUKH AJIS U3YUEHHs IPOLIECCOB U
3aBUCUMOCTEH, MpU pELIEHUW 3aJady U3 JPYrux Yy4eOHbIX
NpEeAMETOB W 33Jad M3 peajJbHOM KU3HM;, BBIPAXKAThH
(opMysaMu 3aBUCUMOCTH MEX1y BEITUYMHAMU; UCIIOJIb30BAaTh
CBOMCTBa WU rpaduku (YHKUMA [Js PEIICHHs YpaBHEHHI,
HEpaBeHCTB M 3aJady C [apaMeTrpamu; u300paxarb Ha
KOOPJMHATHOM IUIOCKOCTH MHOXECTBA PEIICHHWI YpPaBHEHHH,

HCPaBCHCTB U UX CUCTEM

YMeHue pemaTh TEKCTOBBIE 33Jaud pPa3HbIX TUIIOB (B TOM
qyclie Ha MPOLEHTHI, IOJIM U YacTH, Ha JABMXKEHHE, paldoTy,
CTOMMOCTb TOBapOB M YCIyT, HAJIOTW, 3aJauyd U3 00JacTh
yOpPABJICHHUS  JIMYHBIMU U CEMEHHbIMU  (DMHAHCAMH);
COCTABJISITh BBIPAXKEHUS, YPAaBHEHHs, HEPABEHCTBA MU HX
CUCTEMBI II0 YCJIOBHMIO 3aayM, MCCIEAOBATH IIOJy4EHHOE
pelleHne M OLEHUBAaTh MPaBIONOJA00HOCTh PE3yJIbTATOB;
YMEHUE MOJACIUPOBATh pPEAJbHBIE CUTYallMM Ha S3bIKE
MaTEeMaTUKH; COCTAaBJIATh BBIPAKEHHUS, ypaBHEHMUS,
HEPABEHCTBA U MX CHUCTEMBI 10 YCIOBUIO 33]1a4M, UCCIIEI0BAThH

IMOCTPOCHHBLIC MOJCIIN C MCIIOJb30BaAHMCM aIlllapaTa aJ'IFC6pBI,
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UHTEPIPETUPOBATH MOJYUECHHBIN PE3yJIbTaT

YMeHue onepupoBaTh MOHATUSMU: CPEIHEE apUPMETHUECKOE,
MeanaHa, HauOoJbIllee W HAaWMEHBIEEe 3HAYCHHS, pa3Max,
JUCTIepCusi, CTaHJapTHOE OTKJIOHEHHE YMCIOBOrO Habopa;
YMEHHE  W3BIIEKaTh, HMHTEPIPETUPOBATh  WHGPOPMAIIHIO,
MPEACTABICHHYI0 B TaONMIaX, Ha JuarpaMmax, rpadukax,
OTPaXKAIOIIyI0 CBOWCTBAa pEaJbHBIX MPOIECCOB W SIBIICHUN;
NPEICTABISATh HH(POPMAIIHIO C TIOMOIIBIO TA0JIHII U JHarpamm;
HCCIIENOBAaTh CTAaTHCTUYECKHWE JIaHHBIE, B TOM YHCJIE C
OpUMEHEHUEM TpadUuecKuX METOJOB U  DIEKTPOHHBIX
CpeaCTB; TpadUYecKu UCCIE0BaTh COBMECTHBIE HAOIIOICHUS

C TOMOIIBIO TarpaMM PaCCEUBAHUS U JIMHEMHON PETPECCHH

YMeHne onepupoBaTh MOHSATHUAMU: CIYyYaHBIA OMNBIT U
Clly4ailHO€ COOBITHE, BEPOATHOCTH CIYyYalHOTO COOBITHS;
YMEHHUE  BBIUHCIATH BEPOATHOCTh C  HUCIIOJIB30BAHUEM
rpa@uUecKux METOJOB; NMPUMEHSITH (POPMYIIBI CIOXKEHUS U
YMHOKEHUSI BEPOATHOCTEH, (OpMYITy IMOITHOW BEPOSTHOCTH,
dbopmyny bepHymn, koMOWHAaTOpHBIE (aKThl U (POPMYIIBI;
OIICHUBATh BEPOSITHOCTH pEANbHBIX COOBITUI; YMEHHUE
ONepUpOBaTh MIOHSTUSMMU: CIydaitHas BEJINYMHA,
pacnpeneneHue BEpPOSITHOCTEM, MATEMaTHYECKOE OXKHJIaHUE,
JIUCTIEPCUS U CTAHJAPTHOE OTKJIOHEHUE CIIy4YaliHOM BEJIMYUHBI,
GyHKIMU  pacrlpeleNieHusT UM IUJIOTHOCTH  PaBHOMEPHOTO,
MIOKA3aTEJIbHOI0O W HOPMAJIBHOTO PAacCIpEeICHUN; YMEHHUE
WCIIOJIB30BaTh CBOMCTBA M3YUYEHHBIX PACHPENCICHUN IS
pelieHust 3ajiay; 3HaKOMCTBO C TOHSTHSMH: 3aKOH OOJIBIINX
9UCel, METOJbl BBIOOPOYHBIX HCCIICOBAHUMN; YMEHHE

OPUBOJIUTH MPUMEPHI MPOSIBICHUS 3aKOHA OOJBIIUX YKCEN B
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OPUPOJHBIX U OOIIECTBEHHBIX  SBJICHUSAX;  YMEHHE
OTIepPUPOBATh TOHATUSIMHU: COUYETAHHUE, MEPECTaHOBKA, YMCIIO
COYETaHUM, YUCIO NMEpPEeCcTaHOBOK; OMHOM HbroTOHA; ymeHue
MPUMEHSITh KOMOWHATOpHbIE (aKThl U PACCYXKACHUSA IS
pEIIeHMS 3a/1a4; OIEHUBATh BEPOSITHOCTH PEATbHBIX COOBITHIA,
COCTaBJIATh BEPOSTHOCTHYIO MOJACIh W HHTEPHPETHUPOBATH

MOJIyYCHHBINA PEe3yJIbTaT

10

YMeHne onepupoBaTth MOHATUAMM: TOUYKA, IPSAMAas, IJIOCKOCT,
MIPOCTPAHCTBO, OTPE30K, JyY, BEIUUMHA yTJa, IIIOCKUH yTod,
JIBYTPAHHBINM YTroJl, TPEXTPAHHBIM YIroJ, CKPELIMBAIOIIHMECS
MpsIMbIE, TapAJJIEIBHOCTDh U MEPIEHIUKYISAPHOCTh NPSIMBIX U
IJIOCKOCTEH, yroa MEXIy MPSMBIMHU, YIoJl MEXAY MpsAMOMl U
IUIOCKOCTBIO, YIOJl MEXAY IUIOCKOCTSIMM, PAacCTOSTHUE OT
TOYKM JO IUIOCKOCTH, pACCTOSTHUE MEXKIY HPSIMBIMH,
PAcCTOSIHUE MEXY IUIOCKOCTSMM; YMEHHUE HCIIOJIb30BaTh NIPU
pElIeHNN 3a7a4 U3ydyeHHbIe (aKThl U TEOPEMbI INIAHUMETPUU;
YMEHHUE OLEHUBATh pa3Mepbl 0OBEKTOB OKPYKAIOIIETO MHPA;
CTPOUTH MaTeMaTHYECKHe MOJIeNN C MIOMOILBIO
r€OMETPUYECKUX TMOHSATUM W BEIWYUH, PEIIaTh CBS3aHHBIEC C

HUMHU IPAKTUYCCKUC 3a/laun

YMeHue onepupoBath MOHATHAMU: IJIOMAAb GUTYPHI, 00BEM
(Gurypbl, MHOTOTPAaHHUK, TPABWIbHBIH  MHOTOTPaHHUK,
CeUYeHHE MHOTOTpaHHWKA, KyO, Mapajuielenurnes, MNpu3Ma,
nupamuaa, ¢Gurypa ¥ TOBEPXHOCTh BpalleHMs, LIHIUHJD,
KOHYC, map, cdepa, miomaab chepsl, mIonanb MOBEPXHOCTH
nupamMubl, TPU3MbI, KOHYyca, LWIJIMHIpa, O00BEM KyOa,
OPSIMOYTOJIBHOTO  Napajulefienunesia, NUPaMUbl, TPU3MBI,

UJIKMHIpa, KOHyCa, Iapa, pa3BEPTKA MOBEPXHOCTU, CEUCHUS
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KOHyCa W UWIMHApA, MapaJIeiIbHbIE OCH WM OCHOBAHHIO,
CEYEeHHE IIapa, IJIOCKOCTh, Kacaromasica chepbl, HUIUHIPA,
KOHyCa; yMEHHE CTPOUTh CEYEHHWE  MHOTOIPaHHUKAa,
U300pakaTb MHOTOTPAHHUKH, (UTYpl W TMOBEPXHOCTU
BpallleHUsl, HX CEYEHHUS, B TOM YHCIE€ C MOMOUIBIO
AJEKTPOHHBIX CPEICTB; YMEHHUE MPUMEHSATH CBOMCTBA
r€OMETPUYECKUX (PUTYP, CAMOCTOSTENBHO (HOPMYIUPOBATH
ompeneneHUs] W3ydaeMbIX (HUTyp, BBIABUTATH THIOTE3BI O
CBOMCTBaXx W  TMpHU3HAKaX  TeOMETpUYecKux  Quryp,
00O0CHOBBIBaTh WJIM OIPOBEpPraTh HX; yMEHUE MPOBOAUTH
Kiaccupukanuo  ¢GuUryp 1o  pa3M4YHbIM  IPHU3HAKAM,

BBIITIOJIHATD HCO6XOI[I/IMBI€ JOITOJITHUTCIIBHBIC IIOCTPOCHUA

11

YMeHue  omnepupoBaTh  MOHSTHUSIMMU: JIBWKEHUE B
MPOCTPAHCTBE, TAapaUICIbHBIA TEPEHOC, CHUMMETpUsS Ha
IUIOCKOCTU U B MPOCTPAHCTBE, IMOBOPOT, MpeoOpa3oBaHUE
no100us1, MoAo0HbIe (DUTYpPHI; YMEHHE Paclo3HaBaTh paBHbBIC
U MoAoOHbIE (QUTYypbl, B TOM YHUCJIE B IPHUPOAE, UCKYCCTBE,
aApPXUTEKTYPE; UCIIOJIH30BATh TEOMETPUUYECKUE OTHOIICHUS TIPU
pelIeHUN 3aJad; HaxXOIWTh TEOMETPHUYCCKHE BEIMYHUHBI
(nmvHa, yroja, IJIOMIAAb, OO0BEM) MPU PEIICHUH 3a7ady U3
JIPYrUX y4eOHBIX MPEIMETOB M U3 PEAIbHOM JKU3HU; YMEHUE
BBIYHCIIATh TEOMETPHUYECKHE BEJIMYMHBI (JUTMHA, YTOJI,
IIomaab, OOBEM, TIUIOMIAAL ITOBEPXHOCTH), HCIOJIb3Ys
u3ydeHHbIe (GOPMYJIbl M METONbI, B TOM YHCIE: IUIIOMAIb
MOBEPXHOCTH TUPAMHUJIBI, TPHU3MBI, KOHYyCa, ITWIHHJIpA,
II0LIAb cepsr; 00BEM  KyOa, MPSIMOYTOJIBHOTO
napajuieJienunena, MUpPaMHIbl, TPU3MbI, HJIUHApPA, KOHYCA,

mapa; yMEHHE HaXOAWTh OTHOIIEHHWE OOBEMOB MOJTOOHBIX
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buryp

12

13

YMeHue onepupoBaTh IMOHSITUAMU: NPSIMOYTOJbHAas CHCTEMA
KOOpJMHAT, BEKTOpP, KOOPJAMHATHI TOYKH, KOOPJIMHATHI
BEKTOpAa, CyMMa BEKTOPOB, MPOU3BEAECHNUE BEKTOpPA HA YHUCIIO,
pasJIoKEeHUE BEKTOpa Mo 0a3ucy, CKaJIsIpHOE MPOU3BEIEHUEC,
BEKTOPHOE IPOMU3BEICHUE, YrOJ MEXAY BEKTOPAMH; YMEHHE
WCTIOJB30BaTh BEKTOPHBIM M KOOPAMHATHBIM METOA s
pelieHnusl TeOMETPUUYECKUX 3ajad M 3ajad APYruX Y4eOHBIX
MPEIMETOB

YMenue BoIOUpATh MOAXOIAIIAN METO JIJIsl PEIICHUS 3a]1a4u;
MOHUMAaHHUE 3HAYMMOCTH MAaTEMATUKHU B U3YYEHUH MIPUPOTHBIX
U OOIIECTBEHHBIX TPOLIECCOB W  SBJIICHUH; YMCHHE
pacno3HaBaTh MPOSBJIECHUE 3aKOHOB MAaTEMATUKHU B UCKYCCTBE,
YMEHHUE MPUBOJUTH MPUMEPHI MATEMATHYECKUX OTKPBITHI

POCCHIICKON M1 MUPOBOM MaTeMaTUYE€CKOW HAYKHU
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INEPEYEHD 2JIEMEHTOB COAEP KAHUA, IIPOBEPAEMBIX HA EI'D

IO MATEMATHUKE

IIpoBepsieMblil 3JIEMEHT COAEPKAHUA

Kon

1 Hucna v BBIYUCIIEHUS

1.1 Harypanbubie u nensie yncina. [Ipu3Haku 1eIMMOCTH LEJIBIX YHACEIT

Lo Panmonaneupie  umcna. OOBIKHOBEHHBIE U JIECATUYHBIE JApoOH,
' IPOLIEHTHI, 0ECKOHEUHBIE MIEPUOANYECKHIE IpoOU

13 ApudmMernueckuii KOpeHb HaTypajdbHOM creneHu. JlelcTBus ¢
' apu(pMETUIECKUMU KOPHSIMU HAaTypaJIbHON CTENIEHU

L4 Crenenp ¢ 1uensiM mnokasareneM. CreneHb C  palMOHAIBHBIM
' nokazaresieM. CBOMCTBA CTENEHU

L5 CuHyC, KOCHMHYC W TaHIE€HC 4YHUCJIOBOIO aprymeHTa. ApKCHHYC,
' apPKKOCHHYC, apKTAaHT'€HC YUCIIOBOI'O apryMEHTa

1.6 Jlorapudm uucna. JleciTuuHble U HATypajbHbIE JIOTapu(PMbI

JlelicTBUTENBHBIE YHCIA. Apudmernueckue ornepanuu c
1.7 JNEUCTBUTENTbHBIMU unciiaMu. [IpuOmmkE€HHbIE BBIYHMCIICHUS, MpaBUiia
OKPYIJICHHMS], MPUKHU/IKA U OLIEHKA pPe3yJbTaTa BEIYMCICHUN

1.8 [IpeoOpaszoBanme BeIpaKECHUH

1.9 Kommiekchbie yncna

2 VYpaBHEHUS 1 HEPABEHCTBA

2.1 Lensie u 1poOHO-pallMOHATbHBIE YPAaBHEHUS

2.2 WNppannonanbHble ypaBHEHHS

2.3 TpuroHoMeTpuyecKue ypaBHEHUS

2.4 [TokazaTenbHble U JOrapuPMUUECKUE YPABHEHUS

2.5 [enbie u qpoOHO-paIMOHATBLHBIE HEPABEHCTBA
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2.6

HppairionansHble HEpaBEHCTBA

2.7 [TokazaTenbHbIe U JOorapupMUUYECKUE HEPABEHCTBA
2.8 TpuroHomerpruyeckre HepaBeHCTBA
2.9 CucteMbl 1 COBOKYITHOCTH YPaBHEHUI 1 HEPABEHCTB
2.10  VYpaBHeHus, HEPABEHCTBA U CUCTEMBI C TapaMeTpaMu
2.11  Marpuna cucteMbl JTUHEHHBIX ypaBHeHHH. OnpeaeuTens MaTpUIbI
3 OyukumMu U rpaduKu
OynkIusa, cnocoOsl 3amanus Gyukmuu. ['paduk dyrkumm. B3aumuo
3.1 oOpatHbeie PyHkiuu. YeTHbie U Heu€THBbIC PyHKIMU. [leproguyeckue
byHKIIIH
OO6macth ompeneneHuss W MHOXKECTBO 3HaueHu QyHkuuu. Hynm
39 GyHKUIHUN. [IpomexyTku 3HAKOIIOCTOSHCTBA. [IpomexyTkn
' MOHOTOHHOCTH (PYHKIMHU. MakCUMyMbl M MHUHUMYMBbl (YHKIUU.
Haubonpiiee n HanMeHblee 3HaueHne (GYHKIUU Ha TPOMEKYTKE
33 CrenenHass (QyHKOHMS C HATypalbHBIM W IIENBIM TMOKa3zarenem. EE
' cBoiicTBa u rpaduk. CBolcTBa U rpaduK KOpHS N-OM CTENEHU
3.4 Tpuronomerpuyeckue QPyHKIUU, UX CBOMCTBA U TpaPuKu
3.5 [TokazaTtenbHas u norapudmudeckas GyHKIUU, UX CBOMCTBA U rpaduKH
26 Touku pazpsiBa. AcUMOTOTHI rpa@ukoB pyHKIMM. CBOMCTBA (PyHKIIMIA,
' HENpPEPBIBHBIX HAa OTPE3KE
3.7 ITocnemoBaTeIbHOCTH, CITOCOOBI 3a/JaHUS TTOCJIEOBATEILHOCTEH
28 Apudmerrnueckas U reomerpuueckas nporpeccuu. @opmyia CIOKHBIX
' MIPOIIEHTOB
4 Hauana MmaremaTnyeckoro ananusa
4.1 [IpousBoanas ¢pynkuuu. [IponsBoaHbIE FI€MEHTAPHBIX PYHKIUN
45 [IpumeHeHne  TPOU3BOAHOM K  HCCIEAOBaHUIO  (PYHKUIMM  Ha

MOHOTOHHOCTbL H  3KCTPEMYMBEI. HaXO)K)IGHI/Ie HauOOJIBIIIETO U
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HAaNMMCHBIICTO 3HAYCHUA q)YHKHI/II/I Ha OTPE3KE

4.3 ITepBooOpa3znas. MaTerpan

5 MHoXecTBa 1 JIOTUKA

- MHoOXecTBO, omnepauu Haj MHOXecTBamu. [[uarpammbl Ditnepa —
' Benna

5.2 Jloruka

6 BeposiTHOCTB U cTaThCTHKA

6.1 OnucarenbHasi CTaTUCTHKA

6.2 BeposiTHOCTD

6.3 KomOunaropuka

7 I'eomeTpus

7.1 @urypsl Ha IJIOCKOCTH

7.2 [IpsiMbIe ¥ MITIOCKOCTH B IPOCTPAHCTBE

7.3 MHOrorpaHHHKH

7.4 Tena 1 TOBEpXHOCTH BpalllCHUS

7.5 Koopaunatel 1 BEKTOpBI
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YUYEBHO-METO/INYECKOE OBECIIEYUEHHUE
OBPA30OBATEJBHOI'O ITPOLECCA

OBSA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI JIJIS1 YYEHUKA
MartemaTuka: anrebpa M Hayala MaTeMaTHUYECKOTO aHalIW3a, TEOMETPHSL.
I'eometpus : 10—11-e kaccel : 6a30BbIN U yIiyOJNEHHBIN YPOBHU : YUYEOHUK
st o01ieo0. yapemxk. - JI. C. Atanacsua, B. @. byty3osa, C. b. Kagomresa u
np. — Mockasa : [IpocBemienue, 2023.
METOIUYECKHUE MATEPHUAJIBI JJJISA YYUTEJISA
MartemaTuka: anrebpa W Hayajla MaTeMaTHYECKOTO aHalIW3a, TEOMETPHSL.
I'eometrpuss : 10—11-e kmaccel : 0a3oBbI W YIUIYOJIEHHBIH YpPOBHU
METOAMYCCKUE pEKOMEH AN K y4eOHUKY
JI. C. Aranacana, B. @. byry3oBa, C. b. Kagomuesa u ap. — Mocksa :
IIpoceenienue, 2023.
HUPPOBBIE OGPASOBATEJIBHBIE PECYPCBI U PECYPCBI CETHU
MHTEPHET
https://resh.edu.ru/subject/17/10/
https://resh.edu.ru/subject/17/11/
https://www.youtube.com/playlistlist=PLBnDGoKqP7bYBGfX8RZzbzD-
IVczUYQXm
https://www.youtube.com/playlistlist=PLBNnDGoKgP7bZXBvMmIARLXDEp
V09V2hFz
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