MWHUCTEPCTBO OFPA3OBAHMA U HAYKU
JIOHELIKOM HAPOJHOM PECITYBJIMKH
T'OCYJAPCTBEHHOE BIO/)KETHOE OBIIIEOBPA30OBATEJILHOE
YUYPEXIEHME «CPEJHSAS IIKOJIA Ne 15 TOPOJICKOT'O OKPYTA
MAKEEBKA» TOHEIIKON HAPOJHOM PECITYBJINKH
(TBOY «CIII Ne 15 ' O.MAKEEBKAY)

PACCMOTPEHO COI'JIACOBAHO

Ha 3acenanuu 3aMecTHUTENb AUPEKTOPA MO

TIe/IarOTUHYECKOTO COBETa  y4eOHO-BOCTIMTEENBHOM paboTe

IIpotokon MC.H.BOHH&})L =+~ H.B.CripioBa
0T 29.08.2025 Ne /f : > 2025 Ne 7 7%

PABOYASI TIPOCPAMMA

ID 6935931

I10 TrCOMCTPHH, yrﬂyﬁ.ﬂeﬂﬂbﬁ/i YPOBCHL
Juis yuamuxes 11 knacca

YuuTenp MaTeMaTUKH
IMonuuyx Exarepuna JimurpuesHa

MakeeBka
2025




MUHUCTEPCTBO OBPA3OBAHUS 1 HAYKU
JIOHELIKOM HAPOJTHOM PECITYBJIMKU
T'OCYJIAPCTBEHHOE BIO/’KETHOE OBIIIEOBPA3OBATEJIBHOE
YUYPEKJIEHHUE «CPEJHSSA IIKOJIA Ne 15 TOPOJCKOI'O OKPYTA
MAKEEBKA» JJOHEIIKOI HAPOJJHOM PECITYBJIMKH
(I'BOY «CHI Ne 15 T""O.MAKEEBKAY)

PACCMOTPEHO COI'JTACOBAHO YTBepxkeHO

Ha 3acenanun 3aMecTUTENb IUPEKTOPA 110 Hupexrop 'bOY «CIII Ne 15

MeIaroruIecKoro coeta  ydeOHo-BocnutarensHoit padbore [.O.MAKEEBKA»

[IpoTokon C.H.bonnaps H.B.CrpipuioBa

oT 29.08.2025 Ne [Tpuxa3z ot 29.08.2025 Ne
PABOYASA ITPOIT'PAMMA

110 reOMeTPHH, YIJIyOJeHHbIH YPOBECHb

s ygamuxces 11 knacca

Yuauresnb MaTEMATUKA
[Tommyk Exarepuna JImutpueBHa

MakeeBka
2025



MNNOACHUTEJIbBHAS 3AIINCKA

[IporpamMma 1o reoMeTpud Ha YpPOBHE CpPEAHEro oOIIero o0pa3oBaHUS YIIyOJIEHHOTO
ypoBHsI moarotosiieHa Ha ocHoBe ®I'OC OO0, ®OIT 000, denepanpHOIt pabodeii mporpaMMsI
BOCIHUTAHUS, ¢ YUETOM paclpeleNI€HHBIX M0 KJIaccaM MPOBEPSIeMBIX TPEOOBAaHUI K pe3ysbTaTamMm
OCBOCHMS OCHOBHOM 00pa3zoBaTeIbHON MPOrpaMMbl OCHOBHOT'O 00ILIEro 00pa3oBaHMUs.

[osicHuTeNnpHAs 3aMucKa OTpa)kaeT OOIIUe 1EeNU U 3a7a4dl U3YUYEHUS] TeOMETPUH, MECTO B
CTPYKType YYeOHOro IIaHa, a TaKXKe IOAXOJbl K OTOOpY COJCp)KaHHS W ONPEACICHHIO
IUTAHUPYEMBIX Pe3yJIbTaTOB.

OBIIAA XAPAKTEPUCTHUKA YYEBHOI'O IIPEJJMETA «'EOMETPUS»

['eomerpust sBIsIETCS OAHUM M3 0a30BBIX KypCOB Ha YpPOBHE CpEIHEro 0OmIero
o0pa3oBaHus, Tak Kak 00ecrieuuBaeT BO3MOKHOCTh U3y4eHUS JUCLIUIUINH €CTECTBEHHO-HAyYHOU
HANpaBJICHHOCTH M TPEIMETOB T'yMAaHUTApHOro IUKiIA. [1oCKONbKY JOruyeckoe MbIIUICHHE,
dopMupyemMoe mpu H3y4eHHMH OOYyYalONIMMHUCS TOHATHHHBIX OCHOB T'€OMETPHH, IIpH
JIOKa3aTeJIbCTBE TEOPEM M TIOCTPOCHUH IETOYKH JIOTHYECKUX YTBEP)KACHHUH IpPHU pEIICHUH
TeOMETPUYECKUX 33734, YMEHHME BBIIBUTaTb M ONPOBEpPrarh T'HIIOTE3bl HENOCPEICTBEHHO
UCTIOJIB3YIOTCSl TIPU PEIICHUH 3a/1a4 €CTECTBEHHO-HAYYHOTO LIMKJIA, B YaCTHOCTH (PU3MUECKUX
3amad.

Llens ocBoeHust mporpaMmsl yaeOHOro Kypca «I'eomerpus» Ha yriayOIEHHOM ypOBHE —
pa3BUTHE HMHIUBUAYAJIbHBIX CIIOCOOHOCTEH OOYdYalOUIMXCS MPU M3YYEHUH TE€OMETPHH, Kak
COCTaBIISAIONICH mpeaMeTHON ob6nmactu «MaremaTnka U WHGpOpPMATHKa» dYepe3 oOecleyeHue
BO3MOXKHOCTH TIPHOOPETEHHS M HMCHOJIB30BaHMS Oosee TITyOOKHMX T€OMETPHYECKHX 3HAHWH U
NEUCTBUN, CIEIU(PUYHBIX T'€OMETPUH, U HEOOXOIMMBIX JJISl YCIEHIHOTO NMPO(ECCHOHATEHOTO
00pa3oBaHus, CBA3aHHOTO C HCIIOJIb30BAaHMEM MaTEMaTHKH.

[IpuopuTeTHRIMH 337a4aMH Kypca T€OMETPHH Ha YriyOJIEHHOM ypPOBHE, PACHIMPSIONIMMU
¥ YCUJIMBAIOMIMMH Kypc 0a30BOTO YPOBHS, SBIISIOTCS:

paclMpeHue TpeACTaBICHUS O TEOMETpUHM KaK YacTH MHPOBOH KYIBTYphl H
(dopMHpOBaHUE OCO3HAHUS B3aUMOCBS3H I€OMETPUH C OKPYXKAIOIIUM MHPOM;

¢dbopMHpOBaHHE NPEICTABICHUS O IPOCTPAHCTBEHHBIX (PUrypax Kak O BaKHEHIIMX
MaTEMAaTHYECKUX MOJENSIX, IO3BOJIAIONIMX ONWCHIBATH W HM3Yy4aThb pasHbIC  SBICHUS
OKPYXXaIOLIEr0 MHUpa, 3HAaHWE MOHATUHHOTO ammapara 1o pasfeny «Crepeomerpus» y4eOHOTO
Kypca reoOMeTpuH;

¢dbopMHpOBaHHE YMEHHS BJIAJI€Th OCHOBHBIMH MOHSTHUSMHU O MPOCTPAHCTBEHHBIX (pUrypax
U UX OCHOBHBIMH CBOMCTBaMHM, 3HaHHE TeopeM, (opMyn M yMEHHE WX HPUMEHAThb, YMEHUS
JIOKa3bIBaTh TEOPEMBI M HAXOUTh HECTAHIapTHBIE CIIOCOOBI PELICHNUS 3a/1ay;

¢dopMHpoBaHHE yMEHHs paclo3HaBaTh Ha 4YepTekaxX, MOJENIAX M B peaJbHOM MHpeE
MHOTOTPAaHHHKH U TeJla BPaIlleHUs, KOHCTPYUPOBAaTh T€OMETPUUYECKHE MOJICIIH;

dopMupoBaHne  TOHUMAHUS ~ BO3MOXKHOCTH  AaKCHOMATHUYECKOTO  IOCTPOCHUS
MaTeMaTHYeCKUX Teopuil, (OPMHPOBAHHE MOHMMAHHS POJM AKCHOMATHKH TIPH IPOBEICHUU
pacCyXJIeHHUI;

dopmMHupoBaHHE YMEHHs BIAJETh METOJAMHU JIOKA3aTENbCTB M AJITOPUTMOB PpEIICHUS,
YMEHHS HX IPUMEHATb, IPOBOAUTH JOKAa3aTeNbHBIE pPACCYXKICHHS B XOJAE pPEUICHUS
CTEPEOMETPUYECKUX 337a4 MW 3a7ad C MPAKTHYECKUM CcojepKaHHeM, (opMUpOBaHUE



IpEJCTaBICHUsT O HEOOXOIUMOCTH JOKa3aTeNbCTB INpU OOOCHOBAaHMM MAaT€MaTHYECKHX
YTBEP)KICHHUM U POJIM aKCMOMATHUKH B IPOBEICHUM JICAYKTHUBHBIX PACCYKICHUIA;

pa3BUTHE U COBEPIICHCTBOBAHWE WHTEIUICKTYAJIbHBIX W TBOPUYECKUX CIIOCOOHOCTEH
oOyJaromuxcs, MO3HABATEIbHOW aKTUBHOCTH, MCCIEIOBATEIbCKUX YMEHHUH, KPUTUYHOCTU
MBIIUICHUSI, UHTEpeca K U3YYEHUIO T€OMETPHH;

¢opmupoBaHne (YHKIMOHAIBHOW T'PaMOTHOCTH, PEJIEBAHTHOW T'€OMETPUHU: YMEHUS
pacro3HaBaTh MPOSBICHUA TE€OMETPHUECKUX MOHATUH, OOBEKTOB W 3aKOHOMEpPHOCTEH B
pEabHBIX JKU3HEHHBIX CUTYAlUSX U MPU U3YHYEHUU JIPYTHX Y4E€OHBIX MPEIMETOB, MPOSBICHUS
3aBUCUMOCTEH M 3aKOHOMEPHOCTEW, MOJEIMPOBAHUS PEAJbHBIX CHUTYyalluid, HUCCIEAOBAHUS
IIOCTPOEHHBIX MOJIEJIEH, NHTEPIPETALIMH [TOTYYEHHBIX PE3YJIbTAaTOB.

OCHOBHBIMHU  COJIEpXKATEIbHBIMU JIMHUAMH yueOHoro Kypca «['eomerpusi» B 10-11
kjaccax saBisAOTCs: «[IpsiMple M TMIIOCKOCTH B MPOCTpaHCTBe», «MHororpanHukmu», «Tena
BpallleHus», «BeKTopbl 1 KOOPAUHATHI B IPOCTPAHCTBEY, «JIBHKEHHSI B IPOCTPAHCTBEY.

ChopmynupoBannoe Bo @I'OC COO TtpeboBaHHE «yMETh ONEPUPOBATH IMOHITUSIMUY,
pElieBaHTHBIMH T€OMETPHH Ha yriyOiaEHHOM ypoBHE 00ydeHust B 10—11 kiaccax, OTHOCHTCS KO
BCEM COJEpXaTeNbHbIM JHHUSIM Yy4eOHOro Kypca, a (QOpMHUpOBaHUE JIOTUYECKHUX YMEHUM
pacmpenensercs He TOJbKO [0 COAEpKATEeIbHBIM JIMHUAM, HO M IO TrojJaM OO0y4YeHHs.
Conepxxanne  00pa3oBaHUS, COOTBETCTBYIOIEE IPEAMETHBIM  pe3yiabTaTaM  OCBOCHHUS
®DenepanbHOil pabodel MporpaMMbl, pacipeAeaEHHbIM 10 ToAaM 00ydeHUs, CTPYKTYpUPOBAHO
TakKUM 00pa3oM, 4YTOObI KO BCEM OCHOBHBIM, MPHUHIMIHAAIBLHBIM BOIpPOCaM O00yYaromuecs
oOpalainuch HEOJHOKPAaTHO. OTO TMO3BOJSET OPraHW30BaTh OBJAJIEHUE T'€OMETPUYECKUMU
NOHATUSAMH W HaBBIKAaMH IIOCIIEAOBATEIbHO M IOCTYNATElIbHO, C COOJIIOJCHHEM MpUHIIHIIA
IPEEMCTBEHHOCTH, a HOBBIE 3HAHMSA BKJIIOYaTh B OONIYyI0 CHCTEMY TI'€OMETPHUYECKUX
MpeJICTaBICHU 00yJarouxcs, paciupsis U yriyomuss e€, oOpazysl MpouHble MHOXKECTBEHHBIE
CBSI3H.

[lepexos kK U3y4EHUIO TEOMETPHH Ha YTIyOJIEHHOM YPOBHE MO3BOJISIET:

co3nath ycnoBus ans  guddepeHIuanud  OOydeHHUs, IMOCTPOSHHsS WHAWBUIYAIbHBIX
00pa3oBaTeNbHBIX MPOrpaMM, OOECHEYHTh YIUIYOIEHHOEC HW3yYEeHHE TEOMETPUHM  Kak
coCTaBJIsItoNeH yaeOHoTO TipeaMera «MareMaTuka;,

HOJATOTOBUTH OOYYAIOMIMXCS K MPOJOIDKCHUIO U3YyYCHHMsS MAaTeMaTHKH ¢ Y4ETOM BbIOOpa
Oynymeit npodeccuu, odecnieunBas MPEEeMCTBEHHOCTh MEXKIY OOIMMM U MPOQPECCHOHATHHBIM
o0paszoBaHHEM.

MECTO YYEBHOI'O IPEJMETA «I'EOMETPHUS» B YYHEBHOM IIJIAHE

B cootBercTBru ¢ ®I'OC OO0 yueOHbIN ipenMeT «I'eoMeTpus» BXOIUT B MPEAMETHYIO
obmacte «MaremaTnka W WH(DOpPMATHKA» M SBISETCA 0Os3aTeNbHBIM I u3ydeHus. OoOmee
YHCIIO YacOB, OTBEICHHBIX Ha n3ydeHue anreopsl B 11 kimacce — 102 yacos (3 vaca B Hezeno). B
cBsi3u ¢ ydactue 11-A kiacca (kj1acca TEXHOJIOTHUYECKOTo MPOo(uis ¢ yriryOJeHHbIM U3y4YeHHEM
MaTemMaTuku, Qusuku u uHpopmatuku) B Ilpoekte «lllkonbl-accormmpoBaHHble MapTHEPHI
«Cupuyca» KaJeHJapHO-TEeMaTHUYeCKOe IUIAaHUPOBAaHHWE pPa3pabOTaHO  HEMOCPEICTBEHHO
00pa3oBaTeNbHBIM IIEHTPOM «CHPHYCH.



COJAEP)KAHUE YYEBHOI'O ITIPEJJIMETA
11 KJIACC

Tesa BpaleHus

[lonATus: UMIMHOPUYECKAs TOBEPXHOCTh, KOHHWYECKas IOBEPXHOCTh, Cdepuueckas
MOBEPXHOCTh, 00pa3yroIue MoBepxHOCTe. Tenma BpamieHWs: OUIWHIP, KOHYC, YCEUEHHBIN
KOHYc, cdepa, map. BzaumHoe pacrnosnoxxeHue cdepbl U INIOCKOCTH, KacaTeiabHasl IIOCKOCTh K
cdepe. M300paxkenue Ten BpalieHus Ha MIockocTu. Pa3séprka mumHapa u konyca. CuMMeTpus
cdepsl U mapa.

O6bEM. OcHOBHBIE CcBOWCTBA O0BEMOB Tei. Teopema 00 00BEME MNPSIMOYTOIHLHOTO
napajuiesienunena u ciuenctus u3 He€. OObEM MpsAMOM U HAKJIOHHOW MPHU3MBL, LWIMHIpA,
nupamMubl 1 KoHyca. O6bEM mapa 1 mapoBOro CerMeHTa.

KoMOuHarmu Ten BpalleHHs ¥ MHOTOTpaHHUKOB. [Ipu3ma, BhucaHHas B LWJIMHID,
omnucaHHasg okosio IuMHApa. [lepeceuenune cdeprl U mapa ¢ miockocteio. Kacanue mapa u
chepsl ockocTrio. [loHATHE MHOTOTpaHHUKA, ONMTMCAHHOTO OKOJIO chephl, chepbl, BMUCAHHON B
MHOTOTPAHHHK WU TEJIO BPAICHHSI.

[Inomans MOBEPXHOCTH HMIMHIpA, KOHYca, miomans chepbl u e€ vacreil. [lomobue B
npoctpanctBe. OTHomieHHe OOBEMOB, IUIOMIANCH TOBEPXHOCTEH MOJOOHBIX  (UTYP.
[IpeoOpazoBanne monobus, romorerus. Perienue 3amad Ha IUIOCKOCTH C HCIOJB30BaHHUEM
CTEpPEOMETPUUYECKUX METOJIOB.

[loctpoeHne ceyeHWi MHOTOTPAaHHUKOB M TEN BpAllCHHS: CEUCHHMS LMJIMHIPA
(mapamienbHO W TEPIEHIUKYISIPHO OCH), CEYCHHUs KOHyca (TmapajijieibHbie OCHOBAaHUIO U
MPOXOJAIINE Yepe3 BEpUIMHY), CEUCHHs IIapa, METOJbl MOCTPOCHHSI CEUEHHUI: METOJ| CIEe/I0B,
METO]I BHYTPEHHETO MPOEKTUPOBAHUS, METOJ] IEPEHOCA CEKYILEN TIIOCKOCTH.

BekTOpbl M KOOPAUHATHI B IPOCTPAHCTBE

Bexrtopsl B npoctpancTBe. Onepannu HaJ BEeKTOpaMHu. BEeKTOpHOE YMHOKEHHUE BEKTOPOB.
CBolicTBa BEKTOPHOTO yMHOXEHHUs. [IpsiMoyrosibHasi cucTeMa KOOpPJAMHAT B MPOCTPAHCTBE.
Koopaunatsl BekTopa. Pa3noxenue Bekropa no 06aszucy. KoopanHaTHO-BEKTOPHBIM METOX MpH
pELIEHNH TEOMETPUUYECKUX 3a/1a4.

JIBU:KeHMsI B IPOCTPAHCTBE

JBwxkenuss mpoctpanctBa. OtoOpakenus. [[BwkeHus u paBeHCTBO ¢uryp. OOmue
CBOMCTBA JIBWXKCHUN. BuAbl NBMKCHUH: NAapajuUICIbHBIA IEPEHOC, LIEHTpalbHAsi CUMMETPUS,
3epKajlbHasi CHMMETpPHS, TIOBOPOT BOKPYT mpsiMoii. [IpeoOGpazoBanus nmonodus. Ilpsmas u chepa
Ditnepa.



IINIAHUPYEMBIE PE3YJIBTATbBI OCBOEHUSA ITPOI'PAMMBI YYEBHOI'O
KYPCA «I'EOMETPHUS» HA YPOBHE CPEJHEI'O OBIIIEI'O OBPA30BAHMUA.
YIJYBJEHHBIA YPOBEHD

JIMYHOCTHBIE PE3YJIBTATbBI

1) rpazknanckoe BOCIMTAHME:

Cc(OPMUPOBAHHOCTh TPAKIAHCKOW TMO3UIMU  OOYyYaromerocss Kak AaKTUBHOTO W
OTBETCTBEHHOI'0 4JIEHAa POCCHIMCKOro OOIIeCTBA, MPEACTABIEHHE O MaTEeMaTHYECKHX OCHOBaX
(GYHKIIMOHUPOBAHUST PA3IUYHBIX CTPYKTYp, SBIEHUH, NpPOLEAYyp TIpakJIaHCKOro oOIecTBa
(BBIOOpPBI, OMPOCHI U APYroe), yMEHHWE B3aWMOJCHCTBOBATH C COIMAIBLHBIMH WHCTUTYTAMU B
COOTBETCTBUU C UX QYHKIUSIMU U HA3HAUCHUEM;

2) naTpuoTHYeCKOe BOCIIMTAHHE:

c(hOpMUPOBAHHOCTh POCCHICKON TPakTaHCKON MICHTUYHOCTH, YBAKEHHUS K MPOILJIOMY U
HACTOALIEMY POCCUICKON MaTeMaTHKH, [IEHHOCTHOE OTHOILIEHHE K JOCTHXKEHUSM POCCHMCKHX
MaTeMaTUKOB U POCCUUCKON MAaTeMaTUYECKOM IIKOJbI, MCIOJB30BAHUE ITHUX IJOCTHUKEHUN B
JIPYTHUX HayKax, TEXHOJIOTHUSAX, chepax SIKOHOMHUKH;

3) 1IyXOBHO-HPaBCTBEHHOE BOCIIMTAHME:

OCO3HAHHWE JYXOBHBIX IIGHHOCTEH  pOCCHHCKOro Haponaa, c(OpMHUPOBAHHOCTH
HPaBCTBEHHOT'O0 CO3HAHUS, THUECKOTO MOBEACHHUS, CBI3AHHOTO C MPAKTHUYECKUM ITPUMEHEHUEM
JOCTH>KCHUN HAyKd U JEATEIbHOCTHIO Y4YEHOIO, OCO3HAHHME JIMYHOTO BKIAJla B MOCTPOCHHUE
YCTOMYMBOTO OYAYIIETO;

4) acTeTHYECKOE BOCMIUTAHHE:

ACTETUYECKOE  OTHOLIEHWE K  MHUpPY, BKJIIOYas  O3CTETUKY  MaTeMaTHYECKUX
3aKOHOMEPHOCTEH, OOBEKTOB, 3a7ay, pELICHWH, pacCyKICHHH, BOCHPUUMYHMBOCTh K
MaTeMaTHYECKUM acleKTaM pa3InYHbIX BUIOB UCKYCCTBA;

5) puzunveckoe BocuTaHHUE:

c(hOpMHUPOBAHHOCTh YMEHHUS MPUMEHSATh MAaTEMATHUECKUE 3HAHUS B HHTEpEcax 37J0POBOTO
u 0Oe3omacHOro o0Opasa >KWU3HHU, OTBETCTBEHHOE OTHOIICHHE K CBOEMY 3I0POBBIO (310pOBOE
nuTaHue, cOaNaHCHPOBAHHBIN PEXUM 3aHITHIA U OTAbIXA, peryispHas (pusndeckas akTUBHOCTD ),
¢buznyecKoe COBEPIICHCTBOBAHHE MPHU 3aHATHUSAX CIIOPTUBHO-03/I0POBUTENIBHOM 1€ATEIHOCTHIO;

6) TpynoBoe BocniuTanue:

TOTOBHOCTH K TPYNy, OCO3HAHUE IICHHOCTH TPYIOIIOOUS, UHTEPEC K Pa3lIuYHbIM chepam
npodeccuoHaNbHOM JesTeNbHOCTH, CBSI3aHHBIM C MAaTeMaTUKON U €€ MPUIOKEHUSIMH, YMEHUE
COBEpINAaTh OCO3HAHHBIA BBHIOOp Oynmymied mnpodeccun W peaTru30BBIBATH COOCTBEHHBIC
JKU3HECHHBIC TUIaHBI, TOTOBHOCTh M CIOCOOHOCTh K MAaTeMaTHYeCKOMY OOpa3oBaHUIO H
camM000pa30BaHUIO HA MPOTSHKEHUU BCEU JKU3HU, TOTOBHOCTh K AKTUBHOMY YYAaCTHIO B PEIICHUU
MPAKTUYECKHX 3a7]ad MaTeMaTH4eCcKOil HalpaBIeHHOCTH;

7) 3K0JI0rMYecKoe BOCIIUTAHUE:

c(OPMUPOBAHHOCTh JKOJOTUYECKOW KYJIBTYphl, IMOHUMAHUE BIHSHUS COIHAIBHO-
PKOHOMHYECKUX IIPOLIECCOB HA COCTOSIHME IPUPOAHOM M COLMAIBHOM Cpelbl, OCO3HAHUE
I00aTbHOTO  XapakTepa  JSKOJOTMYECKUX  MpoOieM, OpHeHTauus Ha  [pUMEHEHHe
MaTeMaTUYeCKUX 3HAHUU JUIS pelIeHHs 3aJad B 00JacTH OKpY’Kalolled cpelibl, MIIaHuPOBaHUE
MOCTYIKOB M OLIEHKU UX BO3MOXKHBIX MOCIEACTBUN ISl OKpYKAIOLIEH Cpebl;

8) HeHHOCTH HAYYHOI0 NO3HAHMA:



C(OPMHUPOBAHHOCTE MHUPOBO33PEHHUS, COOTBETCTBYIOUIETO COBPEMEHHOMY YPOBHIO
pa3BUTHS HayKd M OOIIECTBEHHOH NMPAaKTUKH, MOHMMAaHUE MAaTeMaTHYECKOW HAayKH Kak cgepsbl
YEJIOBEYECKON JIEATENBHOCTH, 3TANOB €€ pa3BUTHS M 3HAUMMOCTH AJIS Pa3BUTHUS LMBUIM3ALUH,
OBJIAJICHUE SI3BIKOM MATEMATUKH M MATEMAaTUYECKOU KYJIbTYpOU KaK CPEICTBOM IO3HAHUS MUPA,
TOTOBHOCTH OCYILECTBIIATH NPOEKTHYIO M UCCIIEN0BATEIBCKYIO AEATEIbHOCTh HHANBUIYAIBHO U
B IpyIIIE.

METAIIPEAMETHBIE PE3YJIbTATbBI

Ilo3HaBaTe/IbHbIE YHHMBEpPCAJIbHbIE YUeOHbIe eliCTBHS

ba3oBble Jlornyeckue 1ecTBUA:

BBISIBIISITH U XapaKTePU30BaTh CYIIECTBEHHBbIC MPU3HAKH MATEMAaTUYECKUX OOBEKTOB,
MOHATUM, OTHOIIEHUH MEXIy TOHATUSAMHU, (OPMYIUPOBATH  OMPEICNICHUs MOHSITHIA,
YCTaHABIMBATh CYIIECTBEHHbIN NpHU3HAK KiIaccu(UKAIMKM, OCHOBaHMS N 0000IIeHus Hu
CpaBHEHUS, KPUTEPUHU MTPOBOJIMMOI0 aHAJIU3A;

BOCTIPUHUMATh, (HOPMYIHpPOBATH W MPEOOPA3OBBIBATH CYXKICHHUS: YTBEPAUTEIbHBIC H
OTpHULATeNIbHbIE, EAMHUYHbIE, YACTHBIE U 00IIUE, YCIOBHBIE,

BBISIBJISITH MaT€MaTUYECKUE 3aKOHOMEPHOCTH, B3aMMOCBSI3U U NpPOTHBOpeuust B (akTax,
MAHHBIX, HAOMIONEHWSX ©  YTBEPXKICHUSAX, TMpeuiaraTh KPUTEPUU ISl BBISIBICHUS
3aKOHOMEPHOCTEH U ITPOTUBOPEUYUI;

JeNlaTh BBIBOJBI C HCIOJB30BAHHEM 3aKOHOB JIOTMKH, JEAYKTUBHBIX M WHAYKTHBHBIX
YMO3aKJIIOUEHU N, YMO3AKIIOUCHUH IO aHAJIOTHH;

MPOBOANTH CAMOCTOSATEIBHO JI0Ka3aTeIhCTBA MATEMATHUECKUX YTBEPKACHUM (MIPSMBIC U
OT TMPOTHUBHOIO), BBICTPAUBATh AapryMEHTAIMIO, MPUBOAUTH MPUMEPHl U KOHTPIPUMEPHI,
000CHOBBIBAaTh COOCTBEHHbBIE CYXACHHS U BHIBOJIBI;

BBIOMpPATh CHOCOO pemeHuss yd4eOHOW 3amaund (CpaBHHBATh HECKOJIBKO BapHaHTOB
pelieHus, BbIOMpaTh HambOoNee TMOAXOASIIUNA C Y4ETOM CaMOCTOSITENBHO BBIICTICHHBIX
KpUTEPUEB).

Ba3oBrble ucciaenoBareLCKUeE AeiCTBHA:

HCIIOJIb30BaTh BOIMPOCHI KaK MCCIIEI0BATENbCKUIM MHCTPYMEHT MO3HaHUsL, (OPMYyITUPOBAThH
BOMIPOCHI, (DUKCHPYIOIIHE MPOTUBOPEUYUE, MPOOJIEeMy, YCTaHABIMBATH HCKOMOE W JIaHHOE,
dbopMUPOBATH THIOTE3Y, APTYMEHTHPOBATH CBOIO MO3UIINIO0, MHEHUE;

IPOBOJAMTH CAMOCTOSITENIbHO — CIUIAHUPOBAHHBIM  SKCIIEPUMEHT, HCCIEAOBaHUE IO
YCTaHOBJICHHIO OCOOEHHOCTEW MaTeMaTHYeCKOTO OObEeKTa, SBIEHUS, IPOLIECCa, BBISIBICHUIO
3aBUCHUMOCTEN MEXTy 00bEeKTaMHU, SIBICHUSIMH, TPOLIECCaMU;

CaMOCTOSTENLHO (POPMYITUPOBATh 000OIIEHUSI M BBIBOBI MO PE3yJIbTaTaM MPOBEAEHHOTO
HaOJI0/IeHUs1, HCCIIeI0BaHUs, OLICHUBATh JOCTOBEPHOCTh MOIYYEHHBIX PE3yIbTaTOB, BBIBOJOB U
00001IeHNI;

MIPOTHO3UPOBATh BO3MOXKHOE Pa3BUTHE IMPOIIECCA, & TAKXKE BBIIBUTATh MPEANOI0KEHUS O
€ro pa3BUTHHU B HOBBIX YCIIOBHUSX.

Pabora ¢ undopmaunmeii:

BBISBJIATH JeUIUTHI HHPOPMAIMH, JaHHBIX, HEOOXOJUMBIX JUIsl OTBETa Ha BOIIPOC M IS
pelieHus 3a1a4u;

BBIOMpaTh WHGOPMALMIO W3 HCTOYHHKOB  PA3JIMYHBIX THUIIOB, aHAM3HPOBATh,
CUCTEeMAaTU3UpPOBaTh U MHTEPHOPETUPOBATH HMHPOPMAIMIO pPa3IMYHBIX BHAOB U  (GopM
IpeJICTaBICHHUS,



CTPYKTYpHpOBaThb  HMH(POPMAIMIO, TPEACTABIAT, €€ B  pasiuuHBIX  (opMmax,
WITIOCTPUPOBATh IpaUyuecKy;

OLICHUBATh HAAEKHOCTh HMH(POPMAIMM IO CaMOCTOSITENBHO  CHOPMYIHPOBAHHBIM
KPHUTEPHUSIM.

KoMMyHuKaTHBHBIE YHHBepPcATbHbIE YUeOHbI€ elicTBUSA

Oo0menne:

BOCIIPHHUMATh U (DOPMYyITHpPOBATh CYXKIEHHUS B COOTBETCTBHHM C YCIOBUSMHU W LEISIMHU
oOIIeHus!, SICHO, TOYHO, TPAMOTHO BBIPAKATh CBOIO TOYKY 3PCHHS B YCTHBIX M IHCHhMEHHBIX
TCKCTAaX, JaBaTb TMOACHCHUA IO XOAY PCIICHHUA 3aJdadd, KOMMCHTHPOBATH HOHy‘-IeHHBII\/'I
pe3yabrar;

B X0J/i¢ OOCYXXJEHHUS 3a7aBaTh BOIPOCH MO CYIIECTBY OOCYKIAeMOU TEMBbI, MPOOJIEMBI,
pemaemMoi 3aia4n, BHICKAa3bIBaTh HJICH, HAIICJICHHBIC HA TOWCK PEIICHUS, COMOCTABISATh CBOM
CYXJIEHUS C CY)KICHUSMHU JPYTrUX YYaCTHHUKOB JMAIOra, OOHApYKUBATh pa3iMyle M CXOJCTBO
MO3UIUH, B KOPPEKTHOH hopMe HOpMyIUPOBATh PA3HOTIACHS, CBOU BO3PAKEHUS;

NPECTaBIATh PE3YJbTAaThl PEIICHHUS 3aqaud, JKCIEPUMEHTa, HCCIICAOBAaHUS, MPOCKTa,
CaMOCTOSITENIFHO  BBIOMpaTh (opMar BBICTYIUICHHS € y4ETOM 3a4ad  MPE3CHTAUU |
0COOEHHOCTEH ayTUTOPHH.

Pery1siTuBHBIE YHMBepcaabHble yueOHbIe AeiicTBUSA

Camoopranuszanms:

COCTaBJIAITh IUIAH, AJITOPUTM pELICHHS 3ajaud, BbIOMpaTh CIOCOO pElIeHUs ¢ y4EToM
UMEIOIUXCS PECYPCOB M COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTHpPOBATh U KOPPEKTHUPOBAThH
BapUaHTHI pEIIeHUH ¢ yu€TOM HOBOM MH(pOpMaIIUK.

CaMOKOHTPOJ1b, SMOLMOHAIbHBIN HHTEJJICKT:

BJIa/IETh HaBBIKAMH [MO3HABATENbHON pedIeKcuu Kak OCO3HAHUSI COBEPIIAEMbIX ACHCTBHIA
U MBICIUTEIBHBIX TPOIECCOB, HX PpEe3yabTaToOB, BIAJETh CIOCOOAMU CaMOIPOBEPKH,
CaMOKOHTPOJIS TIPOLIECCa U pe3yibTaTa PEelIeHUs MaTeMaTHUeCKOM 3a/1auu;

MPEeIBUIETh TPYAHOCTH, KOTOPHIE MOTYT BO3HHUKHYTh MpPH PEUICHUM 33/a4d, BHOCUTH
KOPPEKTUBBI B JIEATEIBHOCTh HA OCHOBE HOBBIX OOCTOSITENIBCTB, JAHHBIX, HaWJCHHBIX OLINOOK,
BBISIBJICHHBIX TPYIHOCTEH;

OLICHUBATh COOTBETCTBHE pe3yjibTaTa IEeId M YCIOBHUSAM, OOBSCHATH NPUYMHBI
JOCTHKEHHUS] WJIM HEIOCTH)KEHMSI Ppe3yJIbTaTOB JAESITEeIbHOCTH, HAXOAWTh OMIMOKY, /1aBaTh
OLICHKY TPUOOPETEHHOMY OIIBITY.

CoBMecTHas1 1eSITeIbHOCTD:

MOHMMATh M UCIOJb30BaTh MPEUMYIIECTBA KOMAaHAHON W MHIWBUIYaJTbHOU pabOTHI MpH
pelieHnd ydeOHBIX 3ajady, NPUHHMATh LElNb COBMECTHOW JEsTeNbHOCTH, IUIAaHUPOBATh
OpraHU3aIMI0 COBMECTHOM PaOOTHI, pacmpenensaTh BUABI padoT, JOTOBapHBATHCSA, OOCYKIATh
MPOIIECC U PE3YNIbTAT padOThI, 0000IIaTh MHEHUS HECKOJIBKHX JIFOICH;

y4acTBOBaTh B TPYIIOBBIX (Gopmax paboThl (0O0CyXIeHHs, 0OMEH MHEHHUH, «MO3TOBBIC
HITYPMbI» U HHBIE), BBINOJHATH CBOI YacTb pabOThl U KOOPIMHUPOBATH CBOM JAEWUCTBUSA C
OpYTMMH 4I€HaMH KOMAaHZbl, OLIEHHWBAaTh KAayeCTBO CBOEro BKJaJa B OOMIMI MPOIYKT IO
KpUTEpUSIM, CHOPMYIUPOBAHHBIM YIACTHUKAMH B3aUMO/ICHCTBUS.



INPEJIMETHBIE PE3YJIBTATbBI

K konimy 11 kiacca oOyyaromuiicss HAy4uTCs:

CBOOOJHO OMEPUPOBATH MOHATUSAMH, CBSI3aHHBIMU C IWJIMHAPUYECKON, KOHUUECKOW U
cheprueckoi MOBEPXHOCTSIMU, OOBSICHITH CITOCOOBI TTOJTYUCHUS;

OTIEpPUPOBATH TOHATHIMMU, CBSI3aHHBIMH C TE€JAMH BpallleHHs: LUIMHIPOM, KOHYCOM,
chepoit u mapowm;

pacro3HaBaTh Tella BpameHus (IMINHIp, KOHYC, cdepa U map) U 00BICHATH CIIOCOObI
TIOJTyYCHUS TEJl BPAICHUS;

KJIaccu(UIIUpPOBaTh B3aUMHOE PACIONIOKEHHE CEPhI U TNIOCKOCTH;

BBIYUCIIATh BEJIUYMHBI 3JIEMEHTOB MHOTOTPAaHHUKOB M T BpAaleHHs, OOBEMBI U
TUTOIIAAN MTOBEPXHOCTEH MHOTOTPAaHHHMKOB W TEJ BpAIEHUS, TEOMETPUYCCKHUX TE C
npuMeHeHueM Gpopmyi;

CBOOOJHO OTIEPUPOBATH MOHITHAMH, CBSI3aHHBIMH C KOMOMHALIMSMU TeNl BPALICHUS U
MHOTOTPAaHHHKOB: MHOTOTPAHHUK, BIIMCAHHBIA B chepy W ONMMCAHHBIA OKOJIO CQEpHI,
cdepa, BiMcaHHast B MHOTOI'PAaHHUK MJTH TEJIO BPAIICHUS;

BBIYUCIISITH COOTHOIICHHSI MEXKIY IIONIAIMH TIOBEPXHOCTEH U 00BhEMaMU TIOJO0HBIX
TeI;

n300pakaTh M3y4daeMble (UTYPHI, BBINOJHATH (BBIHOCHBIC) IUIOCKHE YEPTEKU U3
PUCYHKOB MPOCTBIX OOBEMHBIX (UTYp: BHI CBEpXY, COOKY, CHHU3Y, CTPOUTH CEUCHHS
TEJ BpPAILlCHHUS,

U3BJICKATbh, UHTEPIPETUPOBATH U T1peoOpa3oBbIBaTh  HH(POPMAIUIO 0
NPOCTPAHCTBEHHBIX TEOMETPHUECKUX (UTypax, IMPEICTABICHHYI0 Ha YepTeXax H
pPHUCYHKaX;

CBOOOJTHO OTIEPHPOBATH TIOHSATHEM BEKTOP B IPOCTPAHCTBE;

BBITIOJIHATH ONEPAIK Ha/l BEKTOPaMH;

3aJaBaTh IUIOCKOCTh YPaBHEHUEM B JIEKaPTOBON CHCTEME KOOpPAMHAT;

pemaTh TEOMETPHYECKHE 33Jaydl Ha BBIYMCICHHE YIJIOB MEXAY MPSIMBIMH H
IUIOCKOCTSIMHM, BBIYMCICHHE PACCTOSHUI OT TOYKH JO IJIOCKOCTH, B IIEJIOM, Ha
PUMEHEHHE BEKTOPHO-KOOPIMHATHOTO METOIa TIPH PEUICHUN;

CBOOOJHO OIEPUPOBATH IMOHATHUAMH, CBA3aHHBIMU C JIBKCHHEM B IPOCTPAHCTBE,
3HaTh CBOMCTBA JIBM)KCHHIA,

BBINOJIHATh HM300pa)XCHUsT MHOTOIPAaHHMKOB M TeJ BpAIICHUS INpHU MapajuieIbHOM
nepeHoce, MeHTPATbHOH CHMMETPHH, 3€PKATbHOW CUMMETPHH, MIPH ITOBOPOTE BOKPYT
npsMOii, mpeoOpa3oBaHus MOA00HS;

CTPOWTH CEYEHHUS MHOTOTPAHHWKOB ¥ TEJ BpAIICHUS: CCUCHHS [HIMHIPA
(mapasuienbHO U NEPIICHANKYIISIPHO OCH), CEUSHHsI KOHYyca (MapajielbHbIle OCHOBAaHUIO
U TIPOXOJIAIINE Yepe3 BEPIINHY), CEUCHUS 11apa;

UCITOJIb30BAaTh METOJbI TIOCTPOCHHUSI CEYCHMIA: METOJ CIIEJ0B, METOJ| BHYTPEHHETO
POCKTHUPOBAHUS, METO]I TIEpEHOCA CEKYILEH IITOCKOCTH;

JIOKa3bIBaTh T€OMETPUUECKHUE YTBEPKACHHUS;

OPUMEHATh TEeOMETpHUeCKHe (HaKThl IS pEIIeHUs CTePEeOMETPUYECKHX 3ajad,
IPENOIaraloIluX HECKOJIBKO IIaroB PEUIeHUs, €CIIM yCIOBUs MPUMEHEHHS 3a/1aHbl B
SIBHOW M HESIBHOU (opMme;



pemars 3ajadd Ha J10Ka3aTeIbCTBO MATEMAaTHYECKMX OTHOLIEHUMM M HaXO0KICHHE
FeOMETPUUYECKUX BEJIUYUH;

MPUMEHSTH POTPaAaMMHBIE CPEJICTBA U ANEKTPOHHO-KOMMYHUKAIIIOHHbBIE CUCTEMBI PU
pELICHUH CTEPEOMETPUUECKHX 3a/1aY;

OPUMEHSTh T[IOJTYYCHHbIE 3HAaHUS Ha MPaKTHKE: CPaBHUBAaTh, AHAJIU3UPOBATH WU
OLICHUBATh peajbHbIe CUTYAIMH, IPUMEHATh U3yUYeHHBIEC MOHATHS, TEOPEMBI, CBOWCTBA
B IIpollecce TIOMCKAa pEIICHUSs MaTeMaTH4ecKu C(HOPMYIHUPOBAHHON MPOOIEMBI,
MOJIEJIMPOBAaTh peabHbIE CUTYal[Md Ha A3bIKE T€OMETPHUH, UCCIEN0BAaTh OCTPOEHHBIE
MOJIEJM C UCIOJB30BaHWEM I'€OMETPHUECKUX MOHATHI M TeopeM, ammapaTa aireOpsl,
pelaTh NpaKkTUUYEeCKHe 3a/1a4k, CBA3aHHbIEC C HAXOKICHUEM IeOMETPUUECKUX BEJTUUNH;
UMETh Mpe/CTaBiIeHUs] 00 OCHOBHBIX JTalax pPa3BUTUS T'€OMETPUM KaK COCTaBHOM
yactu (pyHAaMEHTa Pa3BUTHUS TEXHOJIOTHH.



TEMATHYECKOE INTAHUPOBAHHUE

11 - A KJIACC
No KoanuyecTBo 4acoB DJIeKTPOHHbBIE
11/-11 HaumeHoBaHue pa3iejioB M TeM NPOrPaMMBbI Beero Konrpoabueie  IIpakruueckue (uupposbie)
padoThI padoThI o0pa3oBare/bHbIE
pecypchl
1 AHaJIMTUYECKast TEOMETPUS 15 1
) HOBTOPGHI/IG, 000011IeHNE U CUCTEMATH3ALINAA 13 1
3HaHUI
3 O0BEéM MHOTOTpaHHUKA 16 2
4 Tena Bpaienus 23 1
5 [Tnomaay moBepXHOCTH U 0OBEMBI KPYTIIBIX T 9 1
6 JBro>keHus 7 1
7 HOBTOPGHI/IG, 00001IIeHNE U CUCTEMATH3AIINAA 19 1
3HaHUI
OBIIEE KOJIMYECTBO YACOB I10 TIPOTPAMME 102 8 0
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IHOYPOYHOE IINTAHUPOBAHUE

11 - A KIIACC
Ne i/ KoJsnyecTBo yacoB JlaTra nzydyenus
- e Tema ypoka KonTpons JJIeKTPOHHBbIE HU(POBHIE
g = Bcero | Hble IU1aH daxt o0pa3oBaTe/IbHbIE peCypChl
= s paboThI
I CEMECTP
I'masa 1. AHAJIMTUYECKASA 'EOMETPUSI.
15 gyacoB
1 [ToBTOpenue Temsl «KoopanHATHI BEKTOPA Ha IVIOCKOCTH U B 1 02.09
IIPOCTPAHCTBE
2 IToBTOpenue TeMbl «CKaasipHOE TPOU3BEACHNUE BEKTOPOB) 1 02.09
3 IToBTOpeHne TeMbl «BBIYUCIICHHUE YIIa MEKYy BEKTOPaMU B 1 04.09
IIPOCTPAHCTBE
4 VYpaBHEHHE IIIOCKOCTH, HOPMaJlb, YpaBHEHHE IIJIOCKOCTH B 1 09.09
oTpe3kax. /lmarnocrnueckasi padbora )
5 dopmyJlia pacCTOSIHUA OT TOYKHU JI0 TNIOCKOCTH B KOOPIMHATAX 1 09.09
6 BexTopHoe npounsBeneHne 1 11.09
AHanmuTHYeCKHe METObI pacuy€ra yriia MeK1y NpsIMbIMU B
7 MHOTOTpaHHHUKaX, pacueTa yrijia Mexay NpsMoil 1 1 16.09
IIJIOCKOCTBIO
AHanUTHYECKHE METO/Ibl pacuéTa yrjia Mexay IIOCKOCTSIMU B
8 MHOTOTpaHHUKAaX, pacyera yriia Mexay NpsaMoi u 1 16.09
IIJIOCKOCTBIO
9 Haxomnemie PAcCTOSTHUM OT TOYKH 0 TJIOCKOCTH B KyOe U 1 18.09
MPaBUIILHON UPAMHJIE
10 Haxomnemie PAcCTOSTHUM OT TOYKH 0 TJIOCKOCTH B KyOe U 1 73.09
MPaBUIILHON UPAMHJIE
11 JIuHeiiHble HEpaBEHCTBA, JIMHEHHOE TPOrPAMMHUPOBAHHE 1 23.09
12 JIuHeltHbIe HepaBEHCTBA, TMHEITHOE MPOrpaMMHUPOBAHUE 1 25.09
13 KonTtpouabsHnas padora Ne 1 no teMe «AHAJTUTHYECKast 1 1 02.10
reoMeTpus»
14 AHaN3 KOHTPOJIBHON pabOThl. AHATUTHYECKAs T€OMETPHSL. 1 07.10
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Ne i/ KoJun4yecTBo yacos JlaTa nzydyenus
- . Tema ypoka Kontpons DJIeKTPOHHbIe U (pPOBbIE
S 5 Bcero | Hble J1aH dakt o0pa3oBaTte/ibHbIE PeCypChl
= | paboThI
Pemrenue 3agau

15 AHanuTtnueckas reomerpus. Pemenue 3agau 1 07.10

I'1asa 2. IOBTOPEHUE, OGOBIIIEHUE U CUCTEMATHU3AIIAA 3HAHUI
13 gyacos

16 CeueHust MHOTOIPaHHUKOB: CTaHAAPTHBIE MHOTOTPaHHUKH, 1 09.10
METO/I CJIEJIOB

17 CeueHnst MHOTOI'PaHHUKOB: CTaHAPTHBIE ILI0CKOCTH, 1 14.10
nepeceyeHms NPSMbIX U TIOCKOCTEH

18 [TapannenpHble NpsIMBIE U IUIOCKOCTH: MapaJlJIEIbHbBIE 1 14.10
ceueHus

19 ITapanienbHble NpsIMbIE U IUIOCKOCTH: pac4€T OTHOLIEHUH 1 16.10

20 [TapannenbHble MPSMBIE U TIOCKOCTH: YTIIbI MEXKIY 1 2110
CKPEIMBAIOINMUCS TPSIMBIMU
[lepnieHIuKyNsIpHbIE MPSAMBIE U TUIOCKOCTH: CTaHJApTHBIE

21 apsl NEPIEHUKYISIPHBIX IUIOCKOCTEH U IIPSIMBIX, 1 21.10
CUMMETPUU MHOTOTPAHHUKOB

2 IlepneHIuKyNsIpHBIE MIPSIMBIE U IUIOCKOCTH: TEOPEMA O TPEX 1 23.10
MePIEeHIUKYIIpax

23 [lepnieHIuKyNsipHbIE MPSAMBIE U TUIOCKOCTH: BBIYUCICHUS 1 06.11
JUTMH B MHOTOTPaHHHUKAX

24 [ToBTOpEHME: MIOIIAIN MHOTOYTOJIbHUKOB, (DOPMYIIBI 17151 1 11.11
Ionaiel, cooopaxeHust moaoous '

25 [Imomaau ceyeHnii MHOTOrPaHHUKOB: TUIONIATN 1 11.11
MOBEPXHOCTEH, pa3pe3aHus Ha YaCTH, COOOpaKEHUs OI00us '

26 [Imomaau ceyeHnii MHOTOrPaHHUKOB: TUIOMIATN 1 13.11
MIOBEPXHOCTEH, pa3pe3aHus Ha 4acTH, COOOpaKeHUs TOA00Hs

27 KonTpoabHas padora Ne 2 mo reme «IloBTopenne: 1 1 18.11
MHOTOTPAHHUKH, CEYeHUsI MHOTOTPAHHUKOB)»

8 AHanM3 KOHTPOIbHOU paboThl. CeueHrne MHOTOTPAaHHUKOB. 1 18.11
3a/iayy MOBBIIIEHHOM CI0KHOCTH
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Ne i/ KoJun4yecTBo yacos JlaTa nzydyenus
- . Tema ypoka Kontpons DJIeKTpPOHHBIe NN (ppoBbIE
S 5 Bcero | Hble J1aH dakt o0pa3oBaTte/ibHbIE PeCypChl
= | & paboThI

I'naBa 3. OB bEM MHOI'OI'PAHHUKA
16 yacos

0O06BEM Tenma. O0beM IPSIMOYTOJILHOTO MapajlIeIeUIe 1a.

29 CrepeoMeTpuuecKre 3aa4u, CBI3aHHbBIE ¢ 00BEMOM 1 20.11
MPSIMOYTOJIBHOTO Napajuiesenuneia

30 3amaun 00 yABOEHHH Ky0a, 0 KBaJpaType Kpyra; O TPUCEKIHH 1 2511
yria

71 [TpuknaaHble 3a1a4u, CBA3aHHbIE C BBIYMCICHUEM 00bEMa 1 2511
MPSIMOYTOJIBHOTO Napajuiesenuneia

3 O05BEM npsimoii mpu3Mbl. CTepeoMeTpUIEeCKUe 3a/1a4H, 1 2711
CBsI3aHHBIE C BBIYUCIICHHNEM 00BEMOB MPSMON TPU3MBI '

33 [Tpuknagueie 3a1a4n, CBSI3aHHBIE C O0BEMOM IPSIMOM MPU3MBI 1 02.12

34 Brruncnenne 00bEMOB Tell ¢ TOMOIIBIO OMPeIeIEHHOTO | 02.12
uHTerpasia. O0bEM HAKJIOHHOW MPU3MBI

35 Brruncnenne 00bEMOB Tell ¢ TOMOIIBIO OMPeNeIEHHOTO 1 04.12
uHaTerpasia. O0bEM TUpaMuabl )

36 ®opmyna 06bpéMa mupamuiel. OTHOIIEHHE 00BEMOB TUPAMHUL 1 0912
C O0IIUM yTJIOM '

37 CrepeoMeTrpuyeckue 3a1auu, CBSI3aHHbIE ¢ 00bEMaMuU 1 0912
HAKJIOHHOM MPU3MbI U TUPAMUJIbI

33 [Tpuknanueie 3anaun no Teme «OOBEMBI TE», CBA3AHHbIE C 1 11.12
00bEMaMU HAKJIOHHOM MTPU3MBI M TUPAMUIBI '

39 [Ipumenenne 00bEMOB. Beruncienue paccTossHust 10 1 16.12
IIJI0OCKOCTH
AnpTepHaTUBHBIE (HOPMYJIBI 00BEMA TETPAdpA U

40 BBIYMCIICHUE C UX ITOMOILBIO PACCTOSHUS MEKIY 1 16.12
CKPEIIMBAIOIUMUCS TPSIMBIMU

41 KonTtpoabsnas pa6ora Ne 3. /Imarnocrtuyeckasi padora 3a 1 18.12
nepBoe NoJyroaue

42 BrrancinuTenbHbIC 3a1a4K Ha HAX0XKICHUE 00bEMOB, 1 23.12
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Ne ni/n

TIJ1aH
dakt

Tema ypoka

KoanuecTBO 4acos

JlaTa nzydyenus

Bcero

Kontpons
HBbIE
paboThI

T1aH dakt

DJIeKTPOHHbIe U (pPOBbIE
o0pa3oBaTe/bHbIE PecypChl

KOMOWHAIIMK MHOTOTPAHHUKOB M HaXO0XKJICHHE NX 00bEMOB
HOBBIIIEHHON CIIOKHOCTH

43

BrraucnurensHble 3a1a4 Ha HAXO0KIEHHE 00BEMOB,
KOMOMHAIIMH MHOTOTPaHHUKOB M HAXOXKJIECHUE UX 00HEMOB
MHOBBIIIEHHON CIIOKHOCTH

23.12

44

KonTtpoabsnas pa6ora Ne 4 no reme «O0bém
MHOTOTPAHHHKA)»

1

25.12

I'naBa 4. TEJIA BPAIIEHUSA

23

qaca

45

AHanM3 KOHTPOJIbHOM paboThl. [loBTOpEeHME: OKPYKHOCTH Ha
IJIOCKOCTH, BBIYUCIICHUA B OKPYXXHOCTH, CTAHAAPTHBIC
nmoxoous

30.12

46

Cdepa u map. [lepeceuenue cdepsl u mapa ¢ mI0CKOCTHIO.
Kacanwue mapa u cdeps! miockoctso. Bua u nzobpaxenue
mapa

30.12

II CEMECTP

47

Cdepa u map. BzaumHoe pacnosnoxenue npsMoii u cepsl

1

13.01

48

VYpasuenue chepsl. [Lnomans chepsl u e€ yacTei.
Cummerpus chepsl u mapa

1

13.01

49

Hunuaapudeckasi MOBEPXHOCTb, 00pa3yromiye
HWIMHApUYECcKOor noBepxHoctu. Hummuaap. [Ipsamoii kpyrosou
nunuHAp. [1nomane moBepXHOCTH HUIUHAPA

15.01

50

Ceuenus nuamHApa WI0CKOCThIO. [Ipoctelimue ciyyan
(cekyImas INIOCKOCTh MPOXOIUT Yepe3 OCh LIMIINHAPA,
napajuiesibHa WU NEepIeHINKYIsipHa K Hel). O0mwuii cnyvai

20.01

51

Konundeckas TOBEpXHOCTh, 00pa3yIoniie KOHMIECKON
noBepxHoctu. Konyc

20.01

52

CeueHue KOHYCa TUIOCKOCTBIO, MAPAJUICTbHOMN TIIOCKOCTH
ocHoBaHus. CeueHne KOHyca MPOXOIAIINE Yepe3 OHY HITH
IBE 00pasyromue

22.01
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Ne i/ KoJun4yecTBo yacos JlaTa nzydyenus
- . Tema ypoka Kontpons DJIeKTPOHHbIe U (pPOBbIE
S 5 Bcero | Hble J1aH dakt o0pa3oBaTte/ibHbIE PeCypChl
= | & paboThI
53 Konnueckue CEYCHHS. Jloka3aTenbCcTBO CyIIEeCTBOBAHUSA 1 2701
KOHUYECKUX CEYEHH

54 VYceu€nnsiii konyc. M300pakeHre KOHYCOB U YCEUEHHBIX 1 2701
KOHYCOB

55 [Tnomaae 60KOBOI MOBEPXHOCTH M MOJTHON MOBEPXHOCTH 1 2901
KOHyca

56 CrepeoMeTpuuecKue 3aauu Ha ZI0Ka3aTeNLCTBO 1 1 03.02
BBIUHCJIEHNE, IOCTPOCHUEM CEUEHUH IMIMH]IpA, KOHYyCa

57 CrepeoMeTpuuecKue 3aja4n Ha ZI0Ka3aTebCTBO U 1 03.02
BBIUHCIICHHE, TOCTPOCHUEM CEUeHUN IUIMH]IPa, KOHYyCca

58 ITpuknanHble 3a1a4m, CBSI3aHHBIE C LIMJIMHAPOM M KOHYCOM 1 05.02
CrepeoMeTpuuecKre 3ajaui Ha J0Ka3aTebCTBO U

59 BBIUUCIICHHE, CBSI3aHHBIE CO c(hepoii M mapoM, TOCTPOCHUEM 1 10.02
UX CEYEHMM IIOCKOCTBIO
CrepeoMeTpHuuecKre 3aJa4ul Ha J0Ka3aTeNbCTBO U

60 BBIYHCIICHHE, CBSI3aHHBIC CO CPepoii 1 IapoM, TOCTPOSHUEM 1 10.02
HX CEYEHHI MIOCKOCTHIO

61 [Tpuknagubie 3a1a4n, CBsI3aHHBIE CO cPepoit U Imapom 1 12.02

62 Paznuunble KOMOWHAIMY TEJ BpaIIeHUs] © MHOTOTPaHHUKOB 1 17.02

63 3anaun 1o teme «Tena ¥ MOBEPXHOCTH BPAILICHUSD) 1 17.02

64 3agaum 1o TeMe «Tena u MOBEpXHOCTU BPAILICHUSDY 1 19.02

65 KonTtpoabsHnas padora Ne 5 no teme «TeJsia 1 noBepxHocTH 1 1 24.02
BpallleHUsD)

66 AHanu3 KOHTPOJILHON PabOTHI. Banaqnvno TeMe «Temna n | 24.02
MTOBEPXHOCTH BPAIllEHUsD» MOBBIIIEHHOM CJI0KHOCTH

67 3anaqu 1o TeMe «Tena ¥ NOBEPXHOCTH BpalLEHUS» 1 26.02
MOBBIIIEHHON CI0XHOCTU

I'masa 5. IVIOINA/IM IOBEPXHOCTHU U1 OBXEMBbI KPYTJIBIX TEJI
9 yacoB
68 | | O6wém nmmnapa. Teopema 06 06bEME NPAMOTO IMIHHAPA. | 1] | 03.03 |
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Ne ni/n

TIJ1aH
dakt

Tema ypoka

KoanuecTBO 4acos

JlaTa nzydyenus

Kontpons
Bcero | HbIe
paboThI

T1aH dakt

DJIeKTPOHHbIe U (pPOBbIE
o0pa3oBaTe/bHbIE PecypChl

[Tnomaayn 60KOBOM ¥ MOTHOM MOBEPXHOCTH IMJIMHIIpA

69

Brruncnenne 00bEMOB Tell ¢ TOMOIIBIO OMPeIeIEHHOTO
unterpana. O6pEm kKonyca. [Tmomranau 60kK0BOI M MOTHOM
MMOBEPXHOCTH KOHYCa

03.03

70

CrepeoMeTpHuuecKre 3aJaui, CB3aHHBIE C BBIYACICHUEM
00BbEMOB IMIIMHIPA, KOHYca. [IpukinanHele 3a1a4u 10 TeMe
«OO0BEMBI U TUIOMIAIN TTOBEPXHOCTEHN T

05.03

71

O06BEM mapa u mapoBoro cekropa. Teopema 00 00bEMe
mapa. [Tmomane cheprr. CTepeomerpruueckue 3a1auu,
CBSI3aHHBIE C BEIYHCICHUEM 00bEMOB TIapa, MapOBOTO
CerMEeHTa M IapOBOT0 CEKTOpa

10.03

72

[Tpuknagueie 3agaun mo Teme «OOBEMBI TE», CBA3aHHBIE C
00BbEMOM m1apa U Tiomazabio cepsl. COOTHOIIEHUS MEXTY
TJIOIIAISIMU TTOBEPXHOCTEH U 00bEMaMH TIOTOOHBIX TEJ

10.03

73

[Tomo6HbIe Tena B mpocTpaHcTBe. M3MeHeHne 00bEéMa ipu
nonobun. CtepeoMeTpruecKre 3aJa4l, CBI3aHHbIE C
BBIYHCIICHHEM 00bEMOB Tell U TUIOMIAJIEH MTOBEPXHOCTEH

12.03

74

KonTpoabHas padora Ne 6 mo reme «Ilimomaau
NMOBEPXHOCTH M 00bEMBI KPYIJIBIX TEJD)

17.03

75

AHanM3 KOHTPOJIBHOM paboThl. Perenue 3a1ad moBbIIIEHHON

CJIIOKHOCTH

1

17.03

76

Pemrenue 3agad MOBLINIEHHON CIIOKHOCTU

1

19.03

I'maBa 6. IBUKEHUSA

7 yacoB

77

JIBrxeHust npoctpancTBa. OTobpakeHus. [IBrkeHus u
paBeHcTBO (puryp. OOmHMe cBOCTBA ABKEHUN. Buap
JBUKEHUMN: ITapajuIeIIbHBIN IEPEHOC, LIEHTPaJIbHAs
CUMMETpHUS, 3€pPKaIbHAsi CHMMETPHSI, TOBOPOT BOKPYT
IpsIMOI

24.03

78

JIBroxkeHust npoctpancTBa. OTobpakeHus. [IBIkeHus u

24.03
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Ne i/ KoJun4yecTBo yacos JlaTa nzydyenus
- . Tema ypoka Kontpons DJIeKTPOHHbIe U (pPOBbIE
S 5 Bcero | Hble J1aH dakt o0pa3oBaTte/ibHbIE PeCypChl
= | & paboThI

paBeHcTBO (puryp. OOmMe cBoicTBa ABKEHUM. Buap
JBUKEHUMN: ITapajuIeIIbHBIN IEPEHOC, LIEHTPaJIbHAs
CUMMETpHUS, 3epKabHasi CHMMETpPHSI, TOBOPOT BOKPYT
IpsIMOI
79 Knaccudukanms aBrmkeHui IpoCcTpaHCTBA 1 26.03
80 ITpeoOpaszoBanus nogobus. Ilpsmas u chepa Ditnepa 1 07..04
81 ['eomeTpuyeckue 3a1aun Ha TPUMEHEHUE JBUKCHUS 1 07.04
82 ['eomeTpuyeckue 3a1aun Ha TPUMEHEHUE JBUKCHUS 09.04
83 KonTtpoabsHas pabora Ne 7 nmo Teme «/IBHKEeHHA» 1 1 14.04
I'1asa 7. IOBTOPEHUE, OGOBIIIEHUE U CUCTEMATHU3AIIAA 3HAHUI
19 yacoB
AHanu3 KOHTpoIbHOU paboTel. OO00IIaroIee TOBTOPEHNE
34 MOHATUM U METOJ0B Kypca reomeTpuu 10-11 kiaccos, 1 14.04
cucrtemaTtusanus 3Hanuil: «llapamienbHOCTh TPSAMBIX U '
MIJIOCKOCTEN B IPOCTPAHCTBE)
O6o0maromee MOBTOPEHHUE MMOHATUH U METOOB Kypca
85 reometrpun 10—11 kinaccoB, cucremMaru3anus 3HaHUM: 1 16.04
«IepneHIUKYISIPHOCTH MPSIMBIX U TIJIOCKOCTEN B '
MIPOCTPAHCTBEY
O6o0maromiee MOBTOPEHHUE MMOHATUH U METOOB Kypca
86 reomerpun 10—-11 knaccos, cucremMarnu3anys 3HaHHUM: 1 21.04
«BekTopsl B mpocTpaHCcTBE»
Oo6o0m1aromiee MOBTOPEHUE MOHATHI U METOJIOB Kypca
87 reometpuu 10—11 kitaccoB, cucremaTuzaius 3HaHUI: 1 21.04
«BeKTophI B IPOCTPAHCTBE
Oo6o0m1aromiee MOBTOPEHUE MOHATHI U METOJIOB Kypca
88 reometrpun 10—-11 kmaccoB, cucremaru3anus 3HaHUH: «O0BEeM 1 23.04
MHOTOTPaHHUKA)»
29 O6o0maroiee MOBTOPEHHUE MMOHATUH U METOOB Kypca 1 78,04
reomerpun 10—11 kaccoB, cucremMaru3anys 3SHaHUM: ]
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Ne i/ KoJun4yecTBo yacos JlaTa nzydyenus
- . Tema ypoka Kontpons DJIeKTPOHHbIe U (pPOBbIE
S 5 Bcero | Hble J1aH dakt o0pa3oBaTte/ibHbIE PeCypChl
= | & paboThI

«[1nomaay moBepXHOCTH U 0OBEMBI KPYTJIIBIX TEI
Oo6o0m1aromiee MOBTOPEHUE MOHATHI U METOJIOB Kypca
90 reometpuun 10—11 kitaccoB, cucremaTu3amus 3HaHUI: 1 28.04
«[Tnomany noBepXHOCTH U 0OBEMBI KPYTIIBIX TEI
91 IIpome:kyrounas arrecrauusi (MUToropass KOHTpPOJIbLHAs 1 1 30.04
pabdora)
92 [ToBTOpeHME, 0000IIEHNE U CUCTEMATH3AIUS 3HAHUI 1 05.05
93 [ToBTOpeHME, 0000IIEHNE U CUCTEMATH3AIUS 3HAHUI 1 05.05
94 IToBTOpenue, 0000IIeHNE U CUCTeMaTH3aIMsl 3HAHU I 1 07.05
95 IToBTOpenue, 0000IIeHNE U CUCTEMaTH3alHsl 3HAHU I 1 12.05
96 IToBTOpeHme, 00001IeHNEe U CUCTEMATH3AIUS 3HAHUI 1 12.05
97 IToBTOpenue, 0000IIeHNE U CUCTEMaTH3aIHsl 3HAHU I 1 14.05
98 IToBTOpeHME, 00001IEHNE U CUCTEMATH3AIUS 3HAHUI 1 19.05
99 IToBTOpenue, 0000IIeHNE U CUCTEMaTH3alHsl 3HAHU I 1 19.05
100 [ToBTOpeHME, 0000IIEHNE U CUCTEMATH3AIUS 3HAHUI 1 21.05
101 IToBTOpenue, 0000IIeHNE U CUCTEMaTH3aIMsl 3HAHU I 1 26.05
102 IToBTOpenue, 0000IIeHNE U CUCTeMaTH3aIMsl 3HAHU I 1 26.05
OBHIEE KOJIMYECTBO YACOB 110 TIPOTPAMME 102 8
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MMPOBEPAEMBIE TPEBOBAHUS K PE3YJIBTATAM OCBOEHHMA OCHOBHOU

OBPA3OBATEJIbHOM ITPOT'PAMMBI

11 KJIACC
Koo -
nposeprenozo Ilposepsaemobie npszMemete pe3yibmameul 0C60€HUA OCHOBHOI
o0pazoeamenvHoil RPOPAMMBbL CPEOHE20 00ue2o 00pazoeanus
pesyromama
6 ['eomeTpus
OnepupoBaTh MOHATHAMH: LUJIMHAPUYECKAas TOBEPXHOCTb, 0Opa3yolne
6.1 HWIMHIPUYECKON  IOBEPXHOCTH,  LWIMHIP, KOHMYECKas  IOBEPXHOCTD,
o0pa3yroniye KOHHYeCKOM MOBEPXHOCTH, KOHYC, chepuyecKasi HOBEpXHOCTh
6.2 PacniosnaBath Tena BpameHus (MUIUHIP, KOHYC, cdepa u map)
6.3 OOBACHATH CITOCOOBI MOJTYYSHHSI TEJI BPALICHHSI
6.4 KnaccudumnupoBars B3auMHOE pactoyiokeHHe Chephl U MIIOCKOCTH
OnepupoBaTh MNOHATHSMM: LIAPOBOM CETMEHT, OCHOBAHME CETMEHTA, BHICOTA
6.5 CErMEHTa, IIApOBOM CIIOM, OCHOBAHME IIAPOBOrO CJIOS, BBICOTA IIAPOBOTO CIIOA,
11apOBOM CEKTOP
6.6 Bbruncnsate 00BbEMBI U MIJIOMIAAN TOBEPXHOCTEH Tel BPAILEHUS, T€OMETPUUYECKUX
) TEJI C IPUMEHEHUEM (HopMyIT
6.7 OnepupoBaTh MOHATHSIMH: MHOTOTPAaHHUK, BIUCAHHBIM B cepy M ONHUCAHHBIN
) 0KOJI0 cepsl, cepa, BIUCaHHAsE B MHOTOIPAaHHHUK MJTU TEJIO BPAIICHUs
6.3 BbluncnasTh COOTHONICHHS MEXIy IUIOMAASIMH IOBEPXHOCTEH U 00bEMaMu
’ MOTI0OHBIX TeN
6.9 N3obpaxkaTs n3ydaemble (GUTYPHI OT PYKH U C IPUMEHEHUEM MTPOCTHIX YEPTEKHBIX
WHCTPYMEHTOB
6.10 BbImonHATE (BBIHOCHBIE) IIOCKHE YEPTEKH M3 PUCYHKOB MPOCTHIX OOBEMHBIX
dburyp: BuI cBepxy, cOOKy, CHU3Y; CTPOUTH CEYCHHUsI TEJ BpPALCHUS
W3BnekaTh, HMHTEPHPETHPOBATH W  MpeoOpa3oBbIBATH  MHPOPMALUIO O
6.11 MIPOCTPAHCTBEHHBIX T€OMETPUUYECKUX (PUTYpax, MPEACTaBICHHYIO Ha YEPTEeKax U
pUCYHKaX
[TpumensTh reomerpuueckue (pakThl A pElIEHUs CTEPEOMETPUYECKUX 3azad,
6.12 IIPEANOIAraloIUX HECKOJIbKO IIAroB pELICHUs, €CIU YCIOBUS IPUMEHEHUS
3a/1aHbl B IBHOU (popme
6.13 OnepupoBaTh MOHATUEM: BEKTOP B IPOCTPAHCTBE
6.14 BbInomHATE JEHCTBUS CIOXKEHHSI BEKTOPOB, BBIYMTAHUS BEKTOPOB U YMHOKEHUS
BEKTOPA Ha YHCII0, O0BSICHATH, KAKUMHU CBOMCTBAMH OHU 00JIaJIAIOT
6.15 [IpuMeHsTh NpaBUIIO NapaJuIeIenunea Py CI0KEHUU BEKTOPOB
OnepupoBaTh MOHATUSAMU: JEKAPTOBbI KOOPAWHATHI B IPOCTPAHCTBE, BEKTOD,
6.16 MOJZlyJIb BEKTOpa, PaBEHCTBO BEKTOPOB, KOOPAMHATBI BEKTOpa, YIOJ MEXKAY
BEKTOpaMM,  CKaJIpHOE  MPOU3BEACHHE  BEKTOPOB,  KOJUIMHEApHbIE U
KOMIUIAHAPHBIE BEKTOPBI
Haxoauth cymMmy BEKTOpPOB U TNPOM3BEICHHE BEKTOpa Ha YHCIIO, Yrojl MEXIY
6.17 BEKTOPAMH, CKaJspPHOE TPOMU3BEJCHHE, pPACKIaAblBaTh BEKTOpP MO JABYM
HEKOJUTMHEAPHBIM BEKTOpaM
6.18 3a/1aBaTh IUIOCKOCTh YPABHEHUEM B IEKAPTOBOM CUCTEME KOOPAUHAT
6.19 Pemars mpocteiiiine reoMeTpruueckue 3aJaud Ha MNPUMEHEHHE BEKTOPHO-
KOOPJAMHATHOI'O METOJa
Pemarp 3a1aun Ha 10Ka3aTeabCTBO MATEMAaTHYECKUX OTHOLICHUM M HAXOXKIACHHE
6.20 TeOMETPUYECKUX BEIMYMH MO 0Opas3laM WM aJropuTMaMm, MPUMEHss N3BECTHBIE
METO/JIbI TP PEIICHUH CTaHAAPTHBIX MAaTEeMAaTUYECKUX 3a/1a4
621 IIpuMeHATs,  mpoCTEMIIME  IPOrpaMMHBIE  CpPEACTBA U DIIEKTPOHHO-

KOMMYHUKAIIMOHHBIC CUCTEMBI ITPU PCHICHUN CTCPCOMETPUUCCKHX 3a1a4
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6.22

[TpuBoaUTE TpUMEpHl MaTEMAaTUYECKUX 3aKOHOMEPHOCTEH B MPUPOJE U KU3HH,
pacro3HaBaTh NPOSBICHUE 3aKOHOB T€OMETPUU B UCKYCCTBE

6.23

[IpuMmeHsTh TONyuYEeHHBIE 3HAHUSA Ha MPAKTHKE: AaHAIU3UpOBAaTh peajbHbIC
CUTyallUd U TPUMEHSATh HM3YUYCHHbIC MOHSTHS B MPOLIECCE IOMCKA PEeLICHUs
MaTeMaTU4ecKu CQOpPMYIMPOBAHHON MPOOJIEMBbI, MOJEIHUPOBATh peajbHbIE
CUTyallUd Ha fA3bIKE TE€OMETPUHU, HCCIAEAOBaTh IOCTPOEHHBIE MOJEIU C
UCIIOJIb30BAaHUEM TE€OMETPUYECKUX IMOHATHM U TeopeM, ammapara airedpsl,
pemaTrh MpPaKTHYECKUE 3a/aud, CBSI3aHHBIE C HAXOXKJIECHUEM TIeOMETPUUYECKUX
BEJIMYUH
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ITPOBEPAEMBIE 2JIEMEHTbBI COAEPKAHUA
11 KJIACC

Koo

Ilposepsaemvlil Inemenm cooeprcanus

I'eomerpus

6.1

[Munuuapudeckass MOBEPXHOCTh, 00pa3ylolve IMIMHAPHYECKOM MOBEPXHOCTH, OCh
UWIMHAPUYECKON moBepxHocTU. LlumuHap: ocHoBaHusT M OOKOBasi TMOBEPXHOCTH,
o0pa3yrolas U 0Ch, TUIOIIAlb OOKOBOH U MOJTHON MOBEPXHOCTH

6.2

Konunyeckass moBepXxHOCTh, 00pa3ylole KOHUYECKON MOBEPXHOCTH, OCh M BEpIINHA
KOHUYECKOW ToBepXHOCTH. KOHyc: OCHOBaHWME U BepIIMHA, OOpasymomas U OcCh,
IJI0Maas OOKOBOM M TIOJTHOM TOBEPXHOCTH. YCEU€HHBIM KOHYC: oOpasyromue |
BbICOTA, OCHOBAHUA U 6OKOBa$I IMMOBCPXHOCTDH

6.3

Cdepa u map: ueHtp, paauyc, AMAMETp, IUIOMIAAL MOBEpXHOCTH ceprl. BzaumHoe
pacrnosioxkeHue chepsl U MITOCKOCTH, KacaTelbHas TIIOCKOCTh K cdepe, miomanb chepbl

6.4

N300paxeHue Tea BpalleHUs Ha MI0CKOCTU. Pa3BépTka UIIMHpa U KOHYca

6.5

KoMOuHnauu Ten BpalieHusi ¥ MHOTOIPaHHUKOB. MHOTOTpaHHUK, OMHMCAHHBIN OKOJIO
cdepsl, cepa, BOUCaHHAS] B MHOTOT'PAaHHUK, WIH TEJIO BPALICHUS

6.6

[Tonstne 00 o0bEMe. OcHOBHBIE CBOWCTBa 00BEMOB Ten. Teopema 00 00BEME
MPSIMOYTOJIBHOTO Tapajuienenunena u cieactsus u3 He€. OO0BEM mwmHApa, KOHYCA.
O0BEéM mapa u wiomazab chepsbl

6.7

[TonoGuble Tena B mpoctpaHcTBe. COOTHOIICHUSI MEXY IUIOIIAIAsIMHU MOBEPXHOCTEH,
00BEMaMH ITOTOOHBIX TEJT

6.8

Ceuenust uunuHApa (MapajjieIbHO M TMEPHEHAUKYISIPHO OCH), CEYeHHs KOHyca
(mapajienbHOE OCHOBAHUIO U MPOXOASILEE YEPE3 BEPILNHY), CEUEHHUS L1apa

6.9

BekTtop nHa miiockocth u B mpoctpaHcTBe. CIIOKEHHWE W BBIYUTAHUE BEKTOPOB.
YMHO)eHuEe BekTopa Ha uucio. PaznoxeHue BekTopa Mo TpEM HEKOMILJIaHAPHBIM
BCKTOpPaM. HpaBI/I.HO HnapaJjiiejCuIcaa. Pemrenue 3a7la4, CBA3AHHBIX C INPUMCHCHUCM
MPaBWJI IEUCTBUM C BEKTOPAMH

6.10

[IpsmMoyronpHas cucrema KOOpAMHAT B mpocTpaHcTBe. KoopaumHaTel BekTOpa.
[Ipocreitimne 3amaun B KOOpAMHATAaX. Yroia Mexay Bekropamu. CkanspHoe
MIPOU3BEICHUE BEKTOPOB. BpluncieHue yYIrioB MeEXIy HPSAMBIMH M IUIOCKOCTSIMH.
KoopanHaTHO-BEKTOPHBIN METOJT ITPHU PELICHUN T€OMETPUUYECKUX 3a/1a4
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ITPOBEPAEMBIE HA EI'D 1O MATEMATHUKE TPEBOBAHUS K PE3YJIbTATAM
OCBOEHHSA OCHOBHOM OBPA3OBATEJBbHOM ITPOI'PAMMBI CPEJTHET O

OBILIEI'O OBPA3OBAHUA

Koo
npogepaemozo
mpeobosanus

Ilposepsaemvie mpebosanus K npeomMemHbIM pe3yibmamam 0Ce0eHUs
OCHOBHOIL 00pa308amenbHOIl NPOZPAMMBL CPEOHE20 00uie2o 00pazoeanus

Bragenne MeTomamu JOKa3aTenbCTB, AITOPUTMAMH PEIICHUS 3aa4; YMECHHUE
dopMynupoBaTE W ONEPUPOBATH TMOHATHAMH: ONpEACTICHHE, aKCHOMa,
Teopema, CJIEACTBHE, CBOMCTBO, MPHU3HAK, JIOKA3aTEILCTBO, PABHOCHUIIbHBIC
(GOpMyIHPOBKH; TNPUMEHATh HX; yMeHHe (QOopMynupoBaTh OOpaTHOE H
IPOTHBOIIOJIOKHOE YTBEPKJICHNE, IPUBOJUTH NMPUMEPHI U KOHTPIIPUMEDHI,
UCMOJNB30BaTh ~ METOJ  MaTeMaTHYeCKOW  WHAYKIHUH,  [POBOJIUTH
JI0Ka3aTeIbHbIE PacCyKACHUS NPH PEIICHUN 3aJ]a4, OLCHNBATh JIOTHYECKYIO
NPaBUWIBHOCTh  PACCY)KACHHI;  YMEHHE  OIEpPHpPOBATh  IMOHATUSIMHU:
MHO)XECTBO, IIOAMHOXKECTBO, OIEpallMd HaJ MHOXKECTBAMH; YMCHHE
UCIOJIb30BaTh  TEOPETHKO-MHOXKECTBEHHBIN — ammapaTr JJisi  ONHCaHUsS
pearbHBIX MPOIECCOB M SBICHUH M NPU PELICHWH 3ajad, B TOM YHUCIC U3
Jpyrux Y4eOHBIX TNPEAMETOB; YMEHHE OIEepUpOBaTh MOHATHIMU: Tpad,
CBSI3HBIN Tpad, aepeBo, HUKI, Tpad Ha IUIOCKOCTH; yMEHHE 3a/1aBaTh U
OINHKCBHIBATh Tpadbl pPazIUUYHBIMU CIIOCO0AMM; HCIOJIB30BAaTh Tpadbl NpU
pelIeHNH 3a/1a4

YMeHue onepupoBaTh MOHATUSMHU: HATYpajJbHOE YHCIO, LEI0e YHUCITO,
CTCIICHb C LCJIBIM ITOKa3aTCJIEM, KOPCHb HaTypaHBHOﬁ CTCIICHHU, CTCIICHD C
palMOHATIFHBIM TI0Ka3aTesieM, CTENEHb C JIeUCTBUTEIbHBIM IOKa3aTesieM,
norapn(bM qucia, CHHYC, KOCHHYC W TaAHI'CHC TIIPOU3BOJIBHOIO 4YHCIA,
OCTaTOK MO MOJYJI0, PAalUMOHAIBFHOE YHCIIO, HppalloHAIbHOE YHUCIO,
MHOXCCTBA HATYPAJIbHBIX, LCJIbIX, palMOHAJIbHBIX, HCﬁCTBHTGHBHBIX YHUCCII,
YMEHHME HCMOJIb30BaTh MPHU3HAKU JIEJIMMOCTH, HAUMEHBIIUNA OOIUH
JIenuTeNh U HauMeHbIlee odIee KpatHoe, anroput™ EBkiuna npu pemeHun
3aJa4; 3HAKOMCTBO C Pa3JIMYHBIMU MO3UIIMOHHBIMH CHCTEMaMU CUHCIICHUS;
YMEHUE BBIOIHATH BBHIUYMCIICHUE 3HAUCHUH U TpeoOpa3oBaHMs BBIPAXKEHUN
CO CTENMEeHSAMHU W JjorapudmamMu, mpeoOpa3oBaHusl APOOHO-PAMOHATBHBIX
BBIan(eHHﬁ; YMCHHUC ONCPUPOBATL MOHATHUAMHU: TMOCICAOBATCIBHOCTD,
apudmeTuyeckas Mporpeccus, reoMeTpudeckas Mporpeccus, OeCKOHEYHO
yObIBaromas reoMeTprIecKas MIPOTPECCHsL; YMEHHE 3a/1aBaTh
MOCJIEI0BATEIbHOCTH, B TOM YHUCJIE C MOMOIIBIO PEKYPPEHTHBIX (OpMYyI;
YMCHHUC OINCPUPOBATL IMOHATHAMU: KOMIIIICKCHOC YHCIIO, COHpH)KéHHBIe
KOMIUIEKCHBIE 4YMCIa, MOAYJIb U apryMEHT KOMIUIEKCHOro 4ucia, ¢opma
3allUCHU KOMIIJICKCHBIX YHUCCII (I‘COMGTpI/I‘-IGCKaH, TPUTOHOMCTPHUYCCKAA U
anreOpanveckas); yMeTb NPOU3BOAHWTH apU(PMETHUCCKUE JECUCTBUS C
KOMIIJICKCHBIMH qucJiaMu, MPpUBOJAUTH MMPUMCPbL HUCITIOJIb30BaHUA
KOMIUIEKCHBIX 4YHCEJ; ONEpPUpPOBaTh MOHATHUAMM: Matpuma 2X2 u 3X3,
OMpCACIIMTCIIb MATPHUIIbIL, FGOMeTpI/I‘ICCKHﬁ CMBICJT OITPCACIIUTCIIA

YMeHHe onepupoBaTh IMOHATUAMM: PALMOHAIBHBIC, WPPALMOHAJIBHEIC,
NOKa3aTeIbHbIC, CTENEHHbIE, JIorapuMU4YecKue, TPUTOHOMETPHUUECKUE
YPaBHEHUs U HEPABEHCTBA, UX CUCTEMBI; YMEHHUE ONEPUPOBATH ITOHATUIMMU:
TOKAECTBO, TOXKJECTBEHHOE IpeoOpa3oBaHKUE, ypaBHEHHE, HEPAaBEHCTBO,
CUCTEMa YpPaBHCHMI M  HEPABEHCTB, PAaBHOCWIBHOCTb YpPaBHEHWIA,
HEPABEHCTB U CUCTEM; YMEHHUE PEIIaTh YPABHECHHUS, HEPABEHCTBA U CUCTEMBI
C IOMOIUBIO DPA3IUYHBIX IIPUEMOB; peElIaTb YpPAaBHEHMS, HEPABEHCTBA HU
CUCTEMBI C IAPaMETPOM; IPUMEHATh YPAaBHEHUS, HEPABEHCTBA, UX CUCTEMBI
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Koo
npoegepaemozo
mpeobosanus

Ilposepsaemvie mpebosanus K npeomMemHubImM pe3yibmamam 0C60eHUs
OCHOBHOIL 00pa308amenbHOI NPOZPAMMBL CPEOHE20 00uie2o 00pa3zoeanus

JUId pelleHMs MaTeMaTU4eCKMX 3a7ad M 3aJad M3 pa3iIMuyHbIX obOjactei
HAyKU U PEAIbHOU KU3HU

YMeHue onepupoBaTh MOHATHAMM: (QYHKUUSA, YETHOCTh  (DYHKIHH,
NEPUOANYHOCTh (PYHKIIMHM, OrPAaHUYEHHOCTh (PYHKIIMH, MOHOTOHHOCTH
¢yHKUIMH, SKCTpeMyM (QYHKLIWHU, HAauOoJibllee M HaMMEHbIIEee 3HAYCHHS
GYHKIIMM HAa MPOMEXKYTKE, HEempepbIBHAs (DYHKIUS, aCUMIITOTHI rpaduka
¢yHKunu, mepBas M BTOpas MPOU3BOAHAS (DYHKIIMH, T€OMETPHUYCCKUI H
GU3MYECKUH  CMBICT  TMPOM3BOTHOM, TIepBOOOpa3Has, ONpeAcIEHHBIN
UHTETpajl,; yMEHHE HaXOJUTh AacCUMITOTHI rpaduka (QYHKUUH; yMEHUE
BBIUHCIISATH MPOU3BOAHBIE CYMMBI, TPOU3BEACHUS, YACTHOTO U KOMITO3ULIUU
(GyHKUINH, HAXOUTh ypaBHEHHE KacaTeNbHOM K rpaduky QyHKINH; yMEHHUE
HaXOJHUTh MPOU3BOJHBIE 3JIEMEHTAPHBIX (YHKIIHI; YMEHHE HCIOJb30BaTh
NPOM3BOJIHYIO JJISi MCCIEAOBaHUS (QYHKUMH, HAXOAWUTh HauWOOIbIINE U
HauMEHbIINE 3HAYeHUs QYHKIUI; CTPOUTh TIpaUKu MHOTOUIEHOB C
UCIOJIb30BAaHUEM  alllapara MaTeMaTHYeCKOro aHalu3a; IMPHUMEHSTh
MPOU3BOJIHYIO JJIS HAaXOXKACHHSI HAWIYyYLIero pelleHUs B MPUKIATHBIX, B
TOM YHCJIE€ COLUATbHO-SKOHOMUYECKUX U (PU3NYECKUX 3a/lauax; HaXOIHUTh
wionaad 1 00bEMbI (UTYyp ¢ TIOMOIIbIO MHTErpaja; MPUBOAUTH MPUMEPHI
MaTeMaTHYECKOTr0 MOJEIMPOBAHUS C TOMOUIb0 AuddepeHInaIbHBIX
ypaBHEHUU

YMeHne onepupoBath MOHATHIMU: Tpadhuk GyHKIHH, oOpaTHas (DyHKIHS,
KOMITO3UIUS (YHKUWH, JuHeWHas (QyHKOMA, KBajpaTH4HAs (QYyHKLUS,
pauMoHainbHas (QYHKUUS, CTeNeHHas (YHKUMA, TPUTOHOMETPUYECKHE
¢ynkuuu, oOpaTHbIE TPUTOHOMETpPHUYECKHE (YHKIMHU, MOKa3aTelabHAas U
norapupmudeckas (GyHKIHH, YMEHHE CTPOUTHh TpaduKud H3YYCHHBIX
(GyHKUUH, BBITOTHATH NMpeoOpa3zoBaHus rpauKoB (YHKIUN, UCIIOIB30BaTh
rpaduKy AJ1 U3y4eHUsI IPOLIECCOB U 3aBUCUMOCTEH, IPU PELLICHUHU 33]a4 U3
JIpYruX Y4eOHBIX MpPEeIMETOB M 3a/ad W3 peabHOW KHM3HH; BBIpAaXaTb
(dopMynaMu 3aBUCUMOCTH MEXAY BEIMYMHAMM; UCIOJIb30BaTh CBOICTBA U
rpadukyd GYHKUMNA [JIs pelieHWs YpaBHEHMI, HEPaBEHCTB M 3a/1ady C
napameTpamy; H300paxaTb Ha KOOPAMHATHOM IUIOCKOCTH MHOXECTBA
peleHui ypaBHEHUHN, HEPABEHCTB U UX CUCTEM

YMeHue pemarb TEKCTOBBIE 3a/ladyd pa3HbIX THUIOB (B TOM YHCIE Ha
MPOLEHTHI, JOJM U YacTH, Ha JIBIXKEHHE, paboTy, CTOMMOCTb TOBAapOB U
yCIIyT, HAJOTH, 3a7add W3 O0JAacTU YIpPaBICHUS JTUYHBIMH U CEMEHHBIMU
¢buHaHCaMM); COCTaBJIATH BBIPAXKEHUS, ypaBHEHHUS, HEpPaBEHCTBA U HUX
CUCTEMBl IO YCJIOBMIO 3aJaud, HUCCIENOBaTh IIOJYyYEHHOE pEIICHUE U
OLICHMBATh MPaBAONOJ0OHOCTh PpE3YylbTaTOB; YMEHHE MOJAEIUPOBATH
peaibHble CUTyallud Ha S3bIKE MAaTEMAaTHUKHU; COCTaBIIATh BBIPAKEHUS,
YpaBHEHHUS, HEPABEHCTBA M UX CHUCTEMBI IO YCIIOBHUIO 33/1a4H, HCCIEI0BaTh
MOCTPOCHHBIE ~ MOJIEIM C  WCIOJIh30BaHWEM  ammapara  anreopsl,
UHTEPIPETUPOBATH MOJTYUEHHBIN pe3ynbTaT

VYMeHue ornepupoBaTh MOHATHSAMHU: CpelHee apu(MeTHdyecKoe, MeInaHa,
HanOoJpIllee U HAaMMEHBIIEEe 3HAYCHMS, pa3Max, JAUCIEPCHUs, CTaHIapTHOE
OTKJIOHEHHE 4YHCJIOBOTO HabOpa; yMEHHE H3BJIEKaTh, WHTEPIPETUPOBATH
UHOPMALIMIO, MPEICTABICHHYIO B TaOMUIaX, Ha JuarpamMmax, rpadukax,
OTPaXKAIOUIYI0 CBOWCTBA pEaJbHBIX INPOIECCOB M SBICHHM; MPEICTABIATH
uHGOpMAIIMI0O C TOMOMIBIO TaOMWIl ¥ JAMarpaMM; HCCIEI0BaTh
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CTaTHUCTUYECKUE JlaHHble, B TOM YHCJIE C NPHUMEHEHHEM TrpapuiecKux
METOJIOB M 3JIEKTPOHHBIX CPEICTB; TpaUueCcCKH UCCIENOBATh COBMECTHBIC
HaOJII0JIEHUS C IOMOIIBIO TUarpaMM pacCceUBaHUs U JIMHEHHOW perpeccuu

YMeH#ue onepupoBaTh MOHITHAMU: CIyYalHBIN OMBIT U CIIy4aifHOE COOBITHE,
BCPOATHOCTH CﬂyqaﬁHOFO CO6BITI/I}I; YMCHHUC BBIYUCIIATL BCPOATHOCTL C
HCIIOJIb30BaHUEM IpaUyeCKUX METO/0B; MIPUMEHITH (OPMYIIBI CIOKEHUS U
YMHOXXEHHUSI BEpOATHOCTEH, (OpMyIy TIOIHON BEpPOSTHOCTH, (GOPMYITY
bepuymnu, komOuHaTopHbie (aKThl U (POPMYIIBI; OIIEHUBATH BEPOSTHOCTH
peanbHBIX COOBITHI; yMEHHE ONepHpOBaTh TMOHATHAMHU: CIydaiiHas
BEJIMYMHA, paCHpe/lelieHHe BEPOSITHOCTEH, MaTeMaTHYecKoe OXHIaHue,
JHCTIEpCHUs M CTaHJAPTHOE OTKJIOHEHUE CIY4allHOW BEIMYHMHBI, (DYHKIHU
pacmpeneneHus U IUIOTHOCTM  PaBHOMEPHOTO, IOKA3aTebHOTO U
HOPMAaJIbHOI'O Paclpele/ICHU; YMEHUE UCIIOIb30BaTh CBOMCTBA U3YyUYEHHBIX
pacmpeneneHuid A peleHusl 3a7ady; 3HaKOMCTBO C MOHSTHSIMH: 3aKOH
6OJ'II>H_II/IX YHUCCJI, METOABI BI:I60pO‘IHI>IX HCCHGHOBaHHﬁ; YMCHUC NIPUBOIUTH
OpUMEphl MPOSABIEHUS 3aKOHA OOJIBIIMX YHCET B MPUPOAHBIX U
O6H_I€CTBGHHBIX SABJICHUAX, YMCHUC OIICPpHUPOBATH IHOHATUAMU: COUCTAHHC,
MePEeCTaHOBKA, YMCIIO COYETAHWUM, YHUCIIO NMEepecTaHOBOK; OMHOM HploTOHA;
yYMEHHUE NPUMEHATh KOMOMHATOPHBIE (DAKTBI M PACCYKIEHUS JJISl PELICHUs
3aJa4; OIICHMBATb BEPOSITHOCTH pEAIbHBIX COOBITHI; COCTaBIATH
BEPOSITHOCTHYIO MOJIEJIb U UHTEPIPETUPOBATD NIOJIYYCHHBIH pE3yIbTaT

YMeHue onepupoBaTh  MOHATUSMHU:  TOYKA, IHpsMas, IUIOCKOCTb,
IIPOCTPAHCTBO, OTPE30K, JIy4, BEIMYHMHA YIJa, IJIOCKUWA YroJl, IBYTPAHHBIN
yroJ, TPEXTPaHHbII yroJl, CKpPEIIMBAIOIIMUECS IMPSMBIE, MAPAIIEIBHOCTh U
NEePHEHAUKYIISIPHOCTh NPSAMBIX U IJIOCKOCTEH, YroJl MEXKIY MPSMBIMU, YTOJ
MEXY IPSIMON U IUIOCKOCTBIO, YIOJ MEXIY IUIOCKOCTSIMH, PACCTOSIHUE OT
TOYKM JO IJIOCKOCTH, PACCTOSIHUE MEXKIY MNPSAMBIMH, PACCTOSHHE MEXIY
IUIOCKOCTSIMU; YMEHHE MCIOJIb30BaTh IMpPU PEUICHUM 3ajad H3y4YCHHbIE
GdakThl U Teopembl IJIAHUMETPUH; YMEHUE OIICHUBATh pa3Mepbl 0OBEKTOB
OKpYXXAaIoIIero MHUpPA; CTPOUTh MaTEMAaTUYECKUE MOJAEIU C ITOMOUIBIO
FEOMETPUYECKUX TIIOHATUA W BEJIWYWH, pEIaTh CBA3AaHHBIE C HHUMHU
IIPAKTUYECKHE 3a]1a4U

10

YMeHue onepupoBaTh MOHATHSAMU: IUIomanb (Urypsl, o0bEM QUTYpHI,
MHOTOTPaHHHK, IPaBUIIbHBIII MHOTOI'PAaHHUK, CEYEHNEe MHOTOIPaHHHUKA, KO,
napajjienenurnes, npu3Ma, nupamuaa, Gurypa u moBEepXHOCTh BpAIICHUS,
IWIMHAP, KOHYC, map, cdepa, miomans cdepsl, MIOMaaAb MOBEPXHOCTH
OUpaMUIbl, MPU3MBI, KOHYyca, HWIMHIpPA, 00BEM KyOa, MPSIMOYTOJIBHOTO
napajulelenunena, MUPAaMHUIABl, NPU3MBI, IIMHIpA, KOHYyca, Imapa,
pa3BEPTKA MOBEPXHOCTH, CEUYCHHs KOHYCa U IMJIMH/PA, NapalielIbHbIe OCH
WIM OCHOBAHWIO, CEUCHHWE IIapa, IUIOCKOCTh, Kacaromascs cdepsl,
IIMHpA, KOHYCa; YMEHHUE CTPOUTh CEYEHHE MHOTOTPAHHUKA, U300pakaTh
MHOTOTPAaHHHUKH, (QUTYpPHl M TOBEPXHOCTH BpAILCHHS, UX CCUCHHS, B TOM
YHce C MOMOILIBIO 3JIEKTPOHHBIX CPENCTB; YMEHUE MPHUMEHSATh CBOWMCTBA
T€OMETPUYECKUX (HUTYp, CaMOCTOATENBHO (hOpMYIHpOBaTh OINpEAETICHUS
U3ydyaeMbIX (UTYp, BBLIBUraThb TUIIOTE€3Bl O CBOWCTBAX M MpPHU3HAKAX
reoMeTpuieckux (uryp, oOOCHOBBIBATH WIJIM ONPOBEPraTh HX; YMEHHE
POBOIUTH Kiaccu(UKaLuio GUTyp MO pa3IMYHBIM MPU3HAKAM, BBIOJIHAThH
HEOOXOMMBIE JIOTIOJTHUTENILHBIC TOCTPOCHUS
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YMeHue ~ omepupoBaTh  TOHSATHSAMH:  JBMDKEHHE B IPOCTPAHCTBE,
napanneanblﬁ NepeHOC, CUMMCTPUSA HaA IIJIOCKOCTHU U B IPOCTPAHCTBC,
MOBOPOT, TMpeoOpa3oBaHWe MOA00Ms, TOMO0OHBIE (UTYpBI; yMEHHE
pacro3HaBaTh paBHbIE M TNOJ0O0HBIE (DUTYPHI, B TOM YHCIE B HPUPOJE,
UCKYCCTBE, apXUTEKTYpe; MCIOIh30BATh T€OMETPHUECKUE OTHOIICHUS TPU
peIICHUN 3a4a4; HaXOAUThb TCOMCTPUUCCKHUC BCINYUHDBI (I[J'II/IHa, yroJi,
MJI0IAh, 00BEM) TIPU PEUICHUH 3a7a9 U3 IPYTUX YIeOHBIX MPEIMETOB U U3
peaanofx'I JKU3HU; YMCHHUC BBIYHUCIATH TCOMCTPUUCCKUC BCIINYUHDBI (I[J'II/IHa,
yroJ, IIom@anb, 00bEM, IUIOMIATh TMOBEPXHOCTH), WCIOJIB3YsS W3YYCHHBIC
q)OpMyJ’H:I U MCTOJbI, B TOM YHCJIC: IUIOIIAAb IMOBCPXHOCTH MUPAMUIBI,
MIPHU3MBI, KOHYCa, IWJIUHAPA, TUIOIIaIb ceprl; 00bEM Kybda, MPSIMOYTOIBHOTO
napajulelenunena, TupamMuasl, IpU3Mbl, HAIUHIPA, KOHYCA, LIapa; yMEHUE
HAXOJUTh OTHOIIIEHHE 00bEMOB TIOTIOOHBIX (hUTYP

12

YMeHue omnepupoBaTh MOHATUSMHU: MPSMOYTrOJbHAs CHCTEMa KOOpJUHAT,
BEKTOp, KOOpPJAWMHATHI TOYKH, KOOPAMHATHI BEKTOpPa, CyMMa BEKTOPOB,
IIPOM3BEIEHNE BEKTOpa Ha 4YHUCIO, pa3lioKeHHWE BEKTopa Mo Oasucy,
CKaJsIpHOE TIPOM3BEJICHUE, BEKTOPHOE IPOU3BEACHHME, Yrol MEXIY
BEKTOPAMHU; YMEHHUE HUCIIOIb30BaTh BEKTOPHBIN U KOOPIWHATHBIA METOH AJIs
pENIeHHs TeOMETPHUECKUX 3a7a4 U 33724 APYTrUX Y4eOHBIX MPEIMETOB

13

YMeHue BbIOMpaTh MOAXOAIMIMNA METOJ Uil peleHHs 3a7ayl; TOHUMaHHUE
3HaYMMOCTH MAaTeMaTHUKH B M3YyYEHUU INPUPOAHBIX U OOILECTBEHHBIX
IIPOLIECCOB U SIBICHUM; YMEHHME paClO3HaBaTb IIPOSIBICHUE 3aKOHOB
MaTEMAaTUKU B MCKYCCTBE, YMEHHME NPUBOAUTH IPHUMEPBI MAaTEMaTHYECKUX
OTKPBITHIA POCCUMCKON U MUPOBOM MaTeMaTHYECKOU HAYKH
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INEPEYEHD 2JIEMEHTOB COAEPKAHMUSA, IPOBEPAEMbBIX HA EI'I I1O

MATEMATHUK
Koo Ilposepsaemvlil Inemenm cooeprcanus
1 Yucna u BBIYUCICHUS
1.1 Hatypanbable u nensie yucna. [[pu3Haku IeTMMOCTH IeNTbIX YHCeT

Pannonanbubie uncina. OOBIKHOBEHHBIE U IECATUYHBIE IPOOH, TIPOIICHTHI, 0ECKOHEYHBIE

1.2 MIePUOIUYECKHE IpoOU
13 Apudmernaeckuit KOpeHb HaTypaJdbHON cTeneHu. JleWcTBusS ¢ apupMETHICCKUMH
KOPHSIMU HAaTypaJIbHOM CTENEHU
1.4 Crenens ¢ 1enbiM nokaszateneMm. CTeneHb ¢ pallMoOHAIbHBIM TMoKa3zaTeneM. CBoiicTBa
CTETEeHH
15 CuHyc, KOCHHYC M TaHT'€HC YUCIOBOTO apryMeHTa. ApKCHHYC, apKKOCUHYC, ApKTaHT'€HC
YHUCJIOBOT'O apryMeHTa
1.6 Jlorapudwm ymncna. JlecaTuaHbIe U HATYpaIbHBIC JTOTApU(OMBI
JeiicTButenpHbie Yncia. ApupMeTHIECKHE ONEepallii C JEHCTBUTEILHBIMU YHCIAMHU.
1.7 [TpuOnkE€HHbIE BBHIYMCICHUS, IPABUJIa OKPYIJICHHS, IPUKUAKA U OLIEHKa pe3yjbTara
BBIUMCIICHUMN
1.8 [IpeoOpa3oBaHue BhIpa)EHUI
1.9 KommiekcHble yncna
2 YpaBHEHUS 1 HEPABEHCTBA
2.1 I{enwie 1 mpOOHO-panMOHATBLHBIC YPaBHEHUS
2.2 WppannoHaibHbie ypaBHEHUS
2.3 TpuroHomeTpuyeckre ypaBHEHUS
2.4 [TokazaTenbpHbIC U JOoTapUMUUECKIE YPABHEHUS
2.5 I{enpie u poOHO-palMOHATILHBIE HEPABEHCTBA
2.6 WppanuoHaiibHbIe HEPABEHCTBA
2.7 ITokazaTenbpHbIC U JOoTrapuMUUECKIE HEPABCHCTBA
2.8 TpuroHomeTpuyeckre HEpaBEHCTBA
2.9 CucreMbl ¥ COBOKYITHOCTH YPaBHEHHUH U HEPABEHCTB
2.10 YpaBHEHUsI, HEPABEHCTBA U CUCTEMBI C ITapaMeTpamMu
2.11 MaTtpuna cuctemsl IMHEWHBIX ypaBHEHUN. OnpenennTenb MaTpHULIbl
3 OyHKIUYU U TpaduKu
31 Oynkius, cnocoObl 3amanus QyHkuuu. I'padux ¢yHkuuu. B3aumbao oOpatHbie
' dbyakuun. YErHpie 1 HeU€THBIC QyHKIMU. [leproandyeckue GyHKIMN
Ob6nacte ompeneneHus ¢ MHOXECTBO 3HaueHMd ¢yHkuuu. Hymm ¢dyHxnum.
39 [IpomexyTkH 3HaKOMOCTOSTHCTBA. [IpoMeXyTKM MOHOTOHHOCTH (YHKIIMU. MaKCUMYyMBbI
u MuHUMYMBbl (QyHKiuu. Hambonbimee u HauMeHbIllee 3HaYeHUE (YHKIMU Ha
MIPOMEXKYTKE
33 CrenenHas (QyHKIMS ¢ HaTypaJbHBIM U IIeJBIM MoKa3aTeneMm. EE coiicTBa u rpaduxk.
CaotlicTBa U rpaduK KOpHsI 7-OU CTENEHH
34 Tpuronomerpuueckue GyHKIMH, UX CBOWCTBA U TpaQuKu
3.5 [ToxazarenbHas u norapudmuueckas GyHKINH, X CBOMCTBA U rpadUKu
36 Touku pazpbiBa. AcuMnToThl rpadukoB GyHkuuid. CBoicTBa QYHKIINI, HEMPEPHIBHBIX
Ha OTpE3Ke
3.7 ITocnenoBaTenbHOCTH, CIIOCOOBI 3aJaHU MOCIEA0BATENLHOCTEN
3.8 Apudmerndeckas 1 TeoMeTpudecKas nmporpeccuu. @opMysia CI0KHBIX IPOIEHTOB
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4 Hayana maremaTdeckoro aHanunsa
4.1 [TpownsBoanas pynkmuu. [Ipon3BoiHBIE 2JIEMEHTAPHBIX (QYHKITUN
[IpumeHnenne TPOW3BOJHOM K MCCIENOBaHUIO (YHKIIMA HAa MOHOTOHHOCTH U
4.2 sKcTpeMyMbl. HaxoxaeHue HamOONbIIEro M HAaWMEHBIIEr0 3HAa4YeHUs (YHKIUU Ha
OTpe3Ke
4.3 ITepBooOpaznas. UaTerpan
5 MHOX€eCTBa U JIOTUKA
5.1 MHO03K€eCTBO, onepaluy HaJl MHOKecTBaMHU. J{lnarpammel Dinepa — Benna
5.2 Jloruka
6 BeposiTHOCTB U cTaThCTHKA
6.1 OnucarenpHas CTaTUCTHKA
6.2 BepositHOCTB
6.3 Kombunatopuka
7 I'eomerpus
7.1 Durypsl Ha INIOCKOCTU
7.2 [IpsiMble U TUIOCKOCTH B IPOCTPAHCTBE
7.3 MHororpaHHUKu
7.4 Tena ¥ MOBEpXHOCTH BPALLECHUS
7.5 KoopauHaTel 1 BEKTOpBI
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YYEBHO-METOANYECKOE OBECIIEYEHHUE OBPA30OBATEJIBHOI'O
ITPOLOECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI 1JI1 YYEHUKA

* Maremaruka: anrebpa U Hayajla MAaTeMaTUIECKOro aHam3a, reometpus. ['eomerpus. 10-11
knacc. Aranacsia JI.C., byry3os B.®., Kagomues C.b. u 1p. AkipoHepHoe 00111ecTBO

«M3marenscTBO «lIpocBemenne»

METOAUYECKHUE MATEPHUAJIBI VIS YYUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbBI CETU UHTEPHET

1. Poccuiickas 3eKTpOHHas 1IKO0JIa
- 11 ximacc https://www.resh.edu.ru/subject/17/11/

2. SAKnacc

- 11 xmacc https://www.yaklass.ru/p/geometria/11-klass

3. 1C: Ypok — 6ubnmuoTeka HHTEpaKTUBHBIX MaTepHAIIOB

https://urok.1c.ru/library/mathematics/Elekron_resursy FGOS 2022 5-11_ kl/Geometry 10/
4. Komekius iupoBBIX 00pa30BaTEIbHBIX PECYPCOB
https://web.archive.org/web/20191121150854/http://school-collection.edu.ru/
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