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HOACHUTEJBHASA 3AIINCKA

['eomeTpust siBisieTCss OAHMM W3 Oa30BBIX KYyPCOB HAa YPOBHE CPEAHETO
o0uiero oOpa3oBaHusl, TaK Kak 00€CIEUYMBAET BOZMOKHOCTh M3YUYCHHS JUCLUATIIINH
€CTECTBEHHO-HAYUYHOM HAMpaBJICEHHOCTH W MPEAMETOB TYMAHUTAPHOTO IMKIIA.
[TockonbKy ~ JIOTMYECKOE  MbIUUIEHHE,  (QOPMUPYEMOE  MPU  U3YyUYEHUH
00y4arolUMHUCs MOHATUHHBIX OCHOB T€OMETPHHM, MPHU J0KA3ATEIILCTBE TEOPEM U
MNOCTPOCHUHU LIETIOYKU JIOTMUECKUX YTBEPXKACHUI MpPU PELICHUH T€OMETPUUYECKHUX
3a1a4, YMEHHME BbIABUraTb W ONPOBEPraTb THUMOTE3bl HEMOCPEIACTBEHHO
UCTOJIB3YIOTCS MPU PELICHUM 33a4 €CTECTBEHHO-HAYYHOTO IMKJA, B YACTHOCTH
(u3nyecKux 3a1au.

Llenb OCBOCHUS MPOrpaMMbl y4eOHOTO Kypca «l'eoMeTpus» Ha yriiyOa&éHHOM
YPOBHE — Ppa3BUTHE WHAUMBUAYAIbHBIX CHOCOOHOCTEH OOydarouIMxcs Mpu
U3yUEHUM TEOMETPUM 4Yepe3 OOeCleUeHue BO3MOXKHOCTH NPUOOPETEHUs U
UCMNONb30BaHusl Ooyice TNYyOOKMX TEOMETPHUECKHX 3HAaHM W JICHCTBUH,
crieun(pUYHBIX T€OMETPUN, U HEOOXOIMMBIX JJIsl YCIEUTHOTO MPo(eCcCHOHATBHOTO
00pazoBaHMs, CBI3aHHOTO C UCMOJIb30BAHUEM MAaTEMATUKH.

[TproOpUTETHBIMM 3alad4aMU Kypca T€OMETPUM Ha YriyOJEHHOM YPOBHE,
pPacUIMPSIOUIMMU U YCUJTMBAIOUIMMU Kypc 0a30BOT0 YPOBHSI, SBJISIOTCS:

pacuIMpeHue MPeACTaBICHUSI O TEOMETPUM KaK 4aCTH MHUPOBON KYJbTYPbI U
($opMHUPOBAHUE OCO3HAHMUS B3AUMOCBSI3U T€OMETPUU C OKPY>KAFOLIIUM MUPOM;

(GopMHUpOBaHME TPEACTABICHUS O TMPOCTPAHCTBEHHBIX (Urypax Kak o
BOKHEUIIMX MAaTEMAaTUYECKMX MOJECAX, MO3BOJISIOIMX OMUCHIBATH W M3Yy4arb
pa3HbIE SABJICHUS OKPYKAIOLIETO MUPA, 3HAHUE TIOHSATUIHOTO arnmnapara no pa3aeiy
«CrepeomeTpusy yueOHOTO Kypca FeOMETPUH;

GopMHpOBaHME  YMEHUS  BJAQJETh  OCHOBHBIMM  TOHATUSIMU O
OPOCTPAHCTBEHHBIX (PUrypax M WX OCHOBHBIMU CBOHCTBAMM, 3HAHHE TEOPEM,
dopMyT U YyMEHHE WX MPUMEHSTh, YMEHHUsS J0OKA3biBaThb TECOPEMBI M HAXOAUTH
HECTAHAAPTHBIE CIIOCOOBI PEIICHUS 3a/1aY;

(GopMHpPOBAHME YMEHHUS PACIO3HABATH HA YEPTEXKAX, MOJIENSIX U B PEAIbHOM
MHUPE MHOTOTPAHHUKH U Tella BpAlllEHUs, KOHCTPYMPOBATh TI€OMETPUUYECCKHE
MO/JIENH;

(GopMHUpOBAHME MOHMMAHUS BO3MOXKHOCTHM AKCHMOMATHUYECKOTO MOCTPOECHMSI
MaTeMaTUYEeCKUX TEOpUi, (POPMUPOBAHUE MOHUMAHUS POJM AKCUOMATUKUA TPU
[IPOBEICHUHN PACCYKICHUM,

(GopMHUpOBAHUE YMEHMS BIAJETh METOJAMM JOKa3aTEIbCTB U aJrOPUTMOB
pELICHUs, YMEHUS WX MPUMEHATH, MPOBOJUTH JOKA3aTCIbHBIE PACCYXKIACHUS B
XOJI€ pellIEHUs CTEPEOMETPUUECKUX 3a/1a4 U 3aj1au C MPAKTUUECKUM COACPIKAHUEM,
(GOopMHpOBAHME MPEACTABICHUS O HEOOXOAMMOCTH  JIOKA3aTeNbCTB  MPHU



00OCHOBaHUM MATEMATHYECKUX YTBEP)KICHUI U POJIM AKCHOMATHKHU B TPOBEACHUH
JeTyKTUBHBIX PACCY>KICHUH;

Pa3BUTHE M  COBEPLICHCTBOBAHME WHTEIJIEKTYAJIbHBIX W TBOPYECKHUX
CHOCOOHOCTEH 00y4aronMXcs, MO3HABATEIBHOW aKTUBHOCTH, UCCIICI0BATEILCKIX
YMEHH, KPUTUYHOCTH MBILIJIEHUS, HTHTEPECA K U3YUYCHHIO TEOMETPHH,

(opmupoBaHue (QYHKIUMOHATBHOW TI'PAMOTHOCTH, PEJICBAHTHON T€OMETPHUM:
YMCHHSI PAclo3HaBaTh MPOSIBICHUS TE€OMETPHUECKUX TMOHATUH, OOBEKTOB M
3aKOHOMEPHOCTEH B PEATbHBIX KU3HECHHBIX CUTYAlUsX W MPU M3YYEHUHM IPYTHX
y4e€OHBIX MPEAMETOB, TMPOSIBICHHUS 3aBUCHMOCTEHl M 3aKOHOMEPHOCTEH,
MOJICTIMPOBAHUSI PEATbHBIX CHTYalMii, MCCICAOBaHHUsS TOCTPOCHHBIX MOJIEIICH,
WHTEPIPETALNHN OTYUYEHHBIX PE3YJIBTATOB.

OCHOBHBIMHU COACPXATEIbHBIMKU JHHUSIMH y4eOHOTo Kypca «['eomerpusi» B
10-11 «knmaccax sBustores: «IlIpsMble M TUIOCKOCTM B MPOCTPAHCTBEY,
«Muororpanauku», «Tema  BpameHus», «BekTopel W KOOpAWMHATH B
OPOCTPAHCTBEY, «J{BHIKEHHUSI B TPOCTPAHCTBEY.

CdopmynmupoBanHoe Bo ®I'OC COO TpeOoBaHHME «yMETh ONEPUPOBATH
NOHATUSIMIAY», PEJIICBAHTHBIMM TE€OMETPUHM Ha YIrAyOJNEHHOM YPOBHE OOy4Y€HUs B
10-11 knaccax, OTHOCUTCS KO BCEM COJACPKATEIbHBIM JIMHUSIM YY€OHOIO Kypca, a
(OpMUPOBAHME  JIOTMYECKMX YMEHWH  PACMIPEACHAETCS HE  TOJNBKO IO
COJIEPKATENIBHBIM JTMHUSM, HO M TI0 TogaMm o0yuenus. Coaepkanue oOpa3oBaHus,
COOTBETCTBYIOILIEE MPEAMETHBIM Pe3yabTaTaMm OcBocHUst DenepanbHOi padboueii
OPOrpaMMbl, PACpPEeACHEHHBIM O TOJaM OOYYEHHMs, CTPYKTYPUPOBAHO TAKUM
00pa3oM, 4ToObI KO BCEM OCHOBHBIM, MPHHLIMITMATIBHBIM BOMPOCAM O0YYarOIIUECs
oOpallaiich  HEOAHOKPATHO. 3TO  MO3BOJSET  OPraHM30BaTh  OBJIAJCHHUE
rEOMETPUYECKUMHU NOHITHSIMHA W HABBIKAMH TIOCJIEA0BATENBHO U MOCTYMATENBHO, C
COOJIFOICHAEM TPUHIMNA TPEEMCTBEHHOCTH, & HOBBIE 3HAHUSI BKJIKOYATh B OOLIYIO
CUCTEMY T€OMETPHUYECKUX MPEACTABICHUN O0YYArOIINXCS, PACIIMPAS U YIayOsis
e€, 00pa3ys NPOYHbIE MHOKECTBEHHBIE CBSI3H.

[lepexoa K H3yYEHHIO TE€OMETPUU HA YTIYOIEHHOM YPOBHE MO3BOJISIET:

co3garb  yciaoBus Ui guddepeHnmanuu  00OydEHUs, MOCTPOCHUS
WHAMBUAYAIbHBIX  00pa30BaTENIbHBIX MPOrpaMM, OOECHEUHTh  YIIYOJIEHHOE
W3YYCHUE TEOMETPHN KAaK COCTABIISIONICH yueOHOro npeaMera «Marematukay,

NOJArOTOBUTh OOYYAKOUIMXCS K MPOJODKEHUIO M3YyYEHUsT MAaTEMaTHKH C
yuétoM BbIOOpa Oyaymeid npodeccun, obecneunBas MPEEMCTBEHHOCTh MEXKAY
o0mmM 1 Tpo(hecCHOHATBHBIM 00PA30BAHUEM.

Ha wusyuenme yueOGHOro kypca «l'eomerpusy» Ha YriayOJIIEHHOM YPOBHE
orBoautcs 204 vaca: B 10 knacce — 102 yvaca (3 vaca B Heaeno), B 11 kiacce — 102
yaca (3 yaca B HEJEIIO).



COAEPKAHUE OBYYEHUA
10 KUIIACC

IIpsiMbie B IVIOCKOCTH B MPOCTPAHCTBE

OCHOBHBIE ~ TIOHATHS ~ CTepeoMeTpuu. Touka, npsaMas, IUIOCKOCT,
OpOCTpaHCTBO. [loHATHE 00 aKCHOMATHMYECKOM TMOCTPOEHUHM CTEPEOMETPHUU:
AKCHOMBI CTEPEOMETPHHM U CIEACTBUS U3 HUX.

B3anmHOe pacrnoyiooKeHHWE MPAMBIX B MPOCTPAHCTBE. IEPECEKAOIINECH,
napajyieNbHble W CKpEIIMBArOUIMecs MpsMble. [IpU3HAKM CKpELIMBAIOIIMAXCS
npsambIX. [TapamienbHOCTE TPSMBIX U IJIOCKOCTER B MPOCTPAHCTBE: NMapaJIICIIbHBIE
NPAMBIE B IPOCTPAHCTBE, MAPAJUIEIIBHOCTD TPEX MPSAMBIX, TAPAIUIEIBHOCTD MPSAMOR
U IUIOCKOCTH. llapamienbHoe M LEHTPATBHOE NPOCKTUPOBAHME, H300paXKCHHE
¢uryp. OCHOBHBIE CBOHCTBA MAPALIEIBHOIO MPOCKTUpOoBaHus. M300pakeHue
Guryp B nmapajuieIbHONW MPOCKIUKU. YTJbl ¢ COHANPABICHHBIMA CTOPOHAMM, YTOJ
MEXIY MPAMBIMU B POCTpaHCTBE. [lapayiienbHOCTh MIIOCKOCTEN: MapalielibHbIe
IJTIOCKOCTH, CBOWCTBA apaylyIeIbHBIX IJTOCKOCTEN. [Ipocreiiue
OPOCTPAHCTBEHHBIE  (UTYPBl HA IUIOCKOCTH. TETPAdap, NapaLICICIUNE,
MMOCTPOCHUE CEUYCHUM.

[TepneHAMKYISIPHOCTD TPSAMOM M TTIOCKOCTH: NMEPIECHAMKYJISPHBIC MPSAMBIE B
MIPOCTPAHCTBE, MPSAMBIE TMAPAUIETBHBIE W TNEPICHAMKYISAPHBIE K IUIOCKOCTH,
NPU3HAK TEPNCHAUKYJISAPHOCTH TPSIMOA M IUIOCKOCTH, TEOpEMa O MPAMOM
NEPIEHANKYIIIPHOR IIJIOCKOCTH. OprorosasibHOE [IPOEKTUPOBAHUE.
IleprieHAUKYIAP U HAKIIOHHBIE. PACCTOSHHAE OT TOYKU 10 MJIOCKOCTH, PACCTOSTHUE
OT TMNpsAMOM A0  MJIOCKOCTH,  NOpoeKuus  (QUIypbl  HA  IJIOCKOCTb.
[TepneHAUKYISIPHOCT  TIJIOCKOCTEH:  MPU3HAK — MEPHNEHAMKYJSAPHOCTH  ABYX
IUIOCKOCTEN. TeopeMa 0 TPEX NEPIEHAUKYIIAPaX.

YTIbl B NPOCTPAHCTBE. VIO MEXKAY NPSIMOA U IIOCKOCTBIO, JABYTPAHHBINA
yroJ, JIAHEWHBIA YIOJ ABYTPAHHOrO yria. TpEéXrpaHHblii © MHOTOTPAHHBIE YIJIBL
CpoiicTBa TUIOCKMX YIJIOB MHOTOrpaHHOro ymia. CBOHCTBA IUIOCKMX H
JBYTPAHHBIX YIJIOB TPEXITPAHHOIO yrya. TeopeMbl KOCMHYCOB W CHHYCOB s
TPEXTPAHHOIO yrija.

MHoOrorpaHHuKHu

Buael MHOrOrpaHHuKoB, pa3BépTka MHOrorpaHHvka. [Ipusma: n-yrojbHas
npu3Ma, npsaMas U HAKJIOHHAS MPU3MBbI, OOKOBAs W MOJHAS OBEPXHOCTh MPU3MBI.
[Tapamnenenunen, NOpsAMOYIOJBHBIA — HapaJuleNenunen W €ro  CBOMCTBA.
Kparuaiimmme myTM Ha TOBEPXHOCTH MHOrorpaHHuka. Teopema Oinepa.
[TpoctpanctBenHas teopema I[lmdaropa. Ilupammpa: n-yronpHas nUpamuia,
npaBWIbHAs W yceu€HHas mnupamuabl. CBoiicTBa pédbep W OOKOBBIX T'paHEH



MPaBAJIBHOW mupamMuabl. [IpaBunbHBIE MHOTOPaHHUKH. IpaBUIIbHAs MpU3Ma U
[paBUAJIbHAsA TMpaMHIa, MpPaBWIbHAs TPEYIroOJibHAs MNUpaMHUIa W TPaBUIIbHBIN
TeTpadap, KyO. IlpeacraBieHue O NTPaBWIBHBIX MHOTOIPAHHUKAX: OKTadIp,
JOAEKAd AP W UKOCA AP.

BbluricieHue 3J€MEHTOB MHOTOIPAHHUKOB. péOpa, IWaroHaJv, YIJIbL.
[Tnomaae OOKOBOW MOBEPXHOCTH M MOJHON TMOBEPXHOCTH NPSIMONA MPU3MBL,
IIONIalb OCHOBaHWH, TeopeMa O OOKOBOM MMOBEPXHOCTH MPSAMOA NPU3MBL
[Tnomane OOKOBOM TOBEPXHOCTM W TMOBEPXHOCTH NPABWIBLHOM MUPAMHUIBL,
TeopeMa O TUIOIIAAN YCEYEHHON MUPaAMUIBI.

CaMMeTpuss B MPOCTPAHCTBE. OJIEMEHTBI CHUMMETPUM  NPABUIIBHBIX
MHOTOTPAaHHUKOB. CHUMMETpUsT B TPABUIIBHOM MHOTOIPAHHUKE. CUMMETPUS
napajuieJienunena, CAMMETPUS MPABUJIBHBIX MPHU3M, CUMMETPUS MPaBUIILHOMN
[IAPAMHUIBL.

BekTopbl H KOOPAUHATHI B IPOCTPAHCTBE

[ToHATHA: BEKTOP B MPOCTPAHCTBE, HYJIEBOW BEKTOpP, UIMHA HEHYJIEBOIO
BEKTOPa, BEKTOPbl KOJUIMHEApPHBIE, COHAMPABICHHBIE W  IPOTHUBOIOJIOKHO
HaIpaBJICHHBIE BEKTOPHI. PABEHCTBO BEKTOPOB. [eMCTBUS C BEKTOPAMU: CIIOKEHUE
U BBIUMTAHUE BEKTOPOB, CYMMa HECKOJIBKMX BEKTOPOB, YMHOJKEHHE BEKTOpa Ha
yncso. CBOMCTBA CITOKEHHsI BEKTOPOB. CBOMCTBA YMHOKEHHsI BEKTOPA HA YUCIIO.
[ToHdaTHEe KOMIUTAHApHBIE BEKTOPBI. [IpH3HAK KOMILIAHAPHOCTH TPEX BEKTOPOB.
[IpaBunio mapauienenunena. Teopema 0 pas3ioKEHUM BEKTOpa IO TPEM
HEKOMIUIaHApHBIM ~ BekTOopaMm.  [IpsamoyroseHas  cucremMa  KOOpAMHAT B
npoctpancTBe. KoopauHatel BekTopa. CBsi3b MEXKIY KOOPAMHATAMM BEKTOPA U
KOOPAMHATAMHA TOYEK. YTON MEXAy BeKropamu. CKaISIPHOE MPOU3BEICHUE
BEKTOPOB.

11 KUIIACC

Tesa BpalueHus

[ToHATMA: UWIMHAPUYECKAS MOBEPXHOCTb, KOHMYECKAs MOBEPXHOCTD,
cepuueckas TMOBEPXHOCThb, OOpa3yrolIMe MNOBEpXHOCTEH. Tema BpalmeHus:
LWIAHAP, KOHYC, YCECUEHHBIH KOHyC, cdepa, map. B3aumMHOE pacnonokeHue
chepsl M TUIOCKOCTH, KacaTrelnbHas TJIOCKOCTh K cdepe. M3o0pakeHue Tten
BpalllCHUsl HA TUIOCKOCTH. Pa3Béprka nunuHapa U KoHyca. CuMMmeTpust cepel U
mapa.

OO0béM. OcHOBHbBIE CBoOiicTBA 00BbEMOB Ten. Teopema 00 00BEME
NPSAMOYTOJIbHOTO Tapajule/ienunena W cieacTBuss U3 He€. OObEM npsaMoil u
HAKJIOHHOM MPU3MBI, WIMHAPA, MUPaMKUIbl U KOHyca. OOBEM mapa U MapoBOTO
CErMEHTA.



KomOuHanmu Ten BpalieHus M MHOTOrpaHHUKOB. [lpu3ma, BnucaHHas B
LWIAHAP, ONHCaHHAs OKoJo uuiuHapa. llepeceuenue cdeppl um mapa ¢
wiockocThro. Kacanue mapa v cheprl IOCKOCThEO. [[OHSATHE MHOTOrpaHHUKA,
OMUCAHHOTO OKOJIO cdepbl, ceppl, BNUCAHHOW B MHOTOTPAHHMK WM TEIO
BpAILCHUSI.

[Tnomaae MOBEPXHOCTH LMIUHAPA, KOHYCA, IUIOWAAb CPEPBl U €€ 4YacTeil.
[Tonobue B mnpoctpancTBe. OTHOHICHHE OOBEMOB, MJIOLIANCH MOBEPXHOCTEH
nonoOHbx ¢uryp. [IpeoOpasoBanue nomoOus, romoteTHs. PemieHune 3aaad Ha
TUIOCKOCTH C MCIIOJIb30BAHUEM CTEPEOMETPUUYECCKUX METOJIOB.

[TocTpoeHHE ceUeHNi MHOTOTPAHHUKOB M TEJ BPALLICHUS. CEUEHHS LIMIIMHAPA
(mapaJiyielbHO W MEPNEHAMKYJISPHO OCHM), CEUEHMS KOHyca (MMapaJuiesibHbIE
OCHOBAHUIO W MPOXOISIINE YEPE3 BEPLIMHY ), CEUEHUS [Iapa, METOABI MMOCTPOCHHUS
CEUCHUH: METOJ CIICOB, METOJ BHYTPEHHETO MPOCKTHPOBAHMS, METOJ MEPEHOCA
CEKYILEN TTOCKOCTH.

BekTopbl 1 KOOpAUHATHI B IPOCTPAHCTBE

Bekroper B mpocrtpancrBe. OmnepanuMyd  Haja BEKTOpaMu. BekTopHOE
YMHOXEHUE BEKTOPOB. (CBOHCTBA BEKTOPHOrO yMHOXEHMs. [IpsaMoyroiibHas
CUCTEMA KOOpAMHAT B npocTpaHcTBe. KoopauHatel BekTopa. PaznoskeHne BekTopa
no Oasucy. KoopaMHaTHO-BEKTOPHBIA METOA MPH PEIICHUM TIE€OMETPHUYECCKHUX
3az1ad.

J{BHKEHHUS B IPOCTPAHCTBE

JIBu>keHus mpocTpaHcTBa. OToOpakeHus. J[BH)KEHUS M PABEHCTBO (UTYD.
OOmme cBoiicTBa JABMKCHWM. BHIbl JIBUKEHWA: TapalyIe/ibHBIA  MEPEHOC,
LHEHTPAJIbHAS CUMMETPHS, 3€PKaJIbHAs CUMMETPHUsS, MOBOPOT BOKPYI MPSMOMN.
[TpeoOpazoBanus noaodus. [Ipsmas u cdepa Ditnepa.



INTAHUPYEMBIE PE3VJIbTATbI OCBOEHHUA YYEBHOI'O KYPCA
«TEOMETPHUSI» (YIJIYBJIEHHBIH YPOBEHb) HA YPOBHE
CPEJHEI'O OBHIETI'O OBPA3OBAHU A

JIMUYHOCTHBIE PE3YJbTATDBI

1) rpa:knanckoe BOCIMTAHHE:

c(OPMUPOBAHHOCTh IPAKIAHCKOM MO3ALIMK 00YYAOIIErOCsa KaK aKTUBHOTO U
OTBETCTBEHHOTO  4YJI€HAa  POCCHICKOro  o0liecTBa,  OPEIACTaBICHHE O
MaTEMaTHYECKAX OCHOBAX (PYHKIMOHWUPOBAHUS PA3TUUYHBIX CTPYKTYP, SIBICHUH,
NpOLEIyp TPaKIAHCKOrO OOMmEecTBa (BBIOOPHI, OMNPOCHl M JPYroe), yMEHHE
B3aMMOJICHCTBOBATh C COLMAIBHBIMA MHCTUTYTAMM B COOTBETCTBUM C HX
(QYHKIMAMY U HA3HAYEHUEM;

2) NaTpUOTHYECKOE BOCIIUTAHME:

c(hOPMUPOBAHHOCTh POCCUICKON TpakIaHCKOM MICHTUYHOCTH, YBAKCHHUS K
MPOIIJIOMY M HACTOSIILEMY POCCHUHCKOW MATE€MATHUKH, LIEHHOCTHOE OTHOLICHUE K
JOCTIDKCHUAM POCCUUCKUX MATEMATUKOB U POCCHUHCKON MaTeMaTHYECKOM IIKOJIbI,
UCIOJB30BAHUE 3TUX JOCTIKCHWH B JAPYTUX HAyKax, TEXHOJOrMsX, cdepax
3KOHOMUKH,

3) AyXOBHO-HPABCTBEHHOE BOCIIUTAHHE:

OCO3HAHUE AYXOBHBIX LIEHHOCTEH POCCUICKOTO HapoAa, cpOpMUPOBAHHOCTh
HPABCTBEHHOI'O0 CO3HAHMSI, 3TUYECKOIO MOBEACHUS, CBA3AHHOIO C MPAKTUYECKUM
NPUMEHEHUEM JOCTMOKEHUI HAYKM W ACATEIBHOCTBIO YYEHOrO, OCO3HAHME
JIMYHOTO BKJI4/1a B MOCTPOCHHUE YCTORYMBOIO Oy IyIIETO;

4) scTeTn4ecKoe BOCTINTAHHE:

ACTETUYECKOE OTHOILIEHWE K MHPY, BKIIHOUAs 3CTETHKY MAaTEMAaTUUYECKHUX
3aKOHOMEPHOCTEM, 0OBEKTOB, 3a/1a4, PEUICHAN, PACCYKACHHIA, BOCIPUUMYNBOCTD
K MAaTEMAaTH4YECKUM aCIEKTaM Pa3IMYHbIX BUJOB UCKYCCTBA,

S) pusnueckoe BocnuTanue:

C()OPMUPOBAHHOCTh YMEHHUS MPUMEHATH MATEMATUYECKUE 3HAHUS B
MHTEPECAX 310POBOT0 M 0€30MacHOro 00pasa >KM3HU, OTBETCTBEHHOE OTHOLIEHUE K
CBOEMY 37I0POBBIO (30pOBOE MUTAHUWE, COATAHCUPOBAHHBIA PEXUM 3aHATHU WU
OTJIbIXa, PEryysipHas Qpu3nveckas akTUBHOCTH), (PM3MUYECKOE COBEPIICHCTBOBAHUE
IIPU 3aHATUSAX CIOPTUBHO-03A0POBUTENBHON NEATETBHOCTBIO,

6) Tpy10BO€ BOCIIUTAHHUE:

TOTOBHOCTb K TPYAY, OCO3HAHHWE LIEHHOCTH TPYIOIIOOUs, HHTEPEC K
pa3nmauHbIM  cepaM  TPO(ECCHOHANBHOW  ACITENIBHOCTH,  CBSI3aHHBIM €
MAaTEMATHKOW M €€ MPUWIOKCHHUSIMH, YMEHUE COBEPLIATH OCO3HAHHBIA BBIOOP
Oynymeid mnpodeccu U PeaM30BBIBATH COOCTBEHHBIC KU3HCHHBIC [UJIAHBI,



FOTOBHOCTh M CIHOCOOHOCTH K  MATeMaTH4ecKoMy  OOpa3oBaHUKD U
caM000pa30BaHUI0 HA MPOTSHKEHUM BCEH KM3HU, TOTOBHOCTH K AKTHBHOMY
YYACTHIO B PELICHUH MPAKTUYECKUX 3a1a9 MATEMATHUYECKON HATIPABICHHOCTH,

7) 3K0/1I0rHYeCcKOe BOCIIUTAHHE:

C()OPMUPOBAHHOCTh  3KOJIOTUYECKOM  KYJIBTYpbl, TIOHHUMAHWUE BIMSHUS
COLIMAITBHO-3KOHOMHYECKUX MPOLECCOB HA COCTOSHUAE MPUPOJHON M COLMAIIbHOMN
Cpeabl, OCO3HAHUE MIOOATBHOTO XapaKTepa SKOJOTMYECKUX MPOOIEM, OpUEHTALUS
HA MPUMEHCHHE MATeMaTHYECKWX 3HAHWWA Jns peuieHus 3a1ad B o0nactu
OKPYXKAKOIIEH Cpepl, IUIAHUPOBAHUE TOCTYNKOB W OLEHKA HMX BO3MOKHBIX
NOCIIEACTBUM JUIsl OKPYIKAIOLIEH CPEbL;

8) neHHOCTH HAYYHOI O IO3HAHMS:

C()OPMHPOBAHHOCTE MHUPOBO33PEHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY
VPOBHIO  pa3BUTHS HAyKM W OOIIECTBEHHOW  NPAKTHKW, MOHMMAaHUE
MaTeEMaTHYECKON HaykH Kak c(epbl YEIOBEUECKOM MACATECIBHOCTH, 3TANOB €&
pa3BUTHs M 3HAYUMOCTH Il PA3BUTHS LMBUIIM3ALMH, OBJAACHHUE S3BIKOM
MAaTEMAaTUKM W MATEMATUYECKOM KYJIbTYPOH KaK CPEACTBOM MO3HAHUS MHPA,
TOTOBHOCTb OCYILECTBIIATh NPOECKTHYIO W HCCIEAOBATENBCKYH JEATEIBHOCTD
WHIUBUYATBHO U B TPYIIIE.

METAIPEIMETHBIE PE3YJIBTATDBI

Ilo3naBaTe/IbHBbIEC YHUBEPCAJIbHBIC YUeOHbIE AeiiCTBUA

ba3osble Jjornyeckue aeiicTus:

BBIABJIATE W XAPAKTEPU30BATH CYIIECTBEHHBIE IPU3HAKA MAaTeMaTHYECKUX
OOBEKTOB, TIOHATWH, OTHOLICHWA MEXKAY MOHATUAMH, (HOPMYJIHpPOBATH
OTIPEACTICHUS TOHATHI, YCTAHABIMBATL CYLICCTBEHHBIN MPU3HAK KIACCU(UKALNY,
OCHOBaHUs 7151 0000UIEHUS U CPABHEHM S, KPUTEPHH MPOBOJMMOTO aHAIN34,;

BOCIPUHUMATh,  (QOPMYyIMpOBaTb W  NPeoOpPa3OBBIBATH  CY>KICHUS:
YTBEPAUTENIbHBIE U OTPULATENIBHBIE, €AMHUYHBIC, YACTHBIE U OOLIUE, YCIIOBHBIC,

BBIABJIATE MATEMATHUYECKAE 3aKOHOMEPHOCTH, B3aUMOCBSI3H U IIPOTUBOPEUUS
B (paKkTax, JaHHBIX, HAOIIOACHUAX W YTBEPKACHUSX, MPEIIarartb KPUTCPUH s
BBISABJICHHS 3aKOHOMEPHOCTENA W ITPOTUBOPEUNIA,

JIETIaTh BBIBOABI € WCIIOJIB30BAHUEM 3aKOHOB JIOTUKH, NEAYKTUBHBIX H
MHIYKTUBHBIX YMO3aKIIOYCHUN, YMO3AKIFOUCHUH 110 aHAJIOTHH,

[IPOBOJUTH CAMOCTOSITENIBHO JOKA3aTEIbCTBA MATEMATHYCCKUX YTBEPKICHAN
(MpsiMbIE W OT MPOTUBHOIO), BEICTPANBaTh aPryMEHTALUIO, TPUBOAUTE MPUMEPHI U
KOHTPIPUMEPBI, 000CHOBBIBATH COOCTBEHHBIC CY>KJICHUS M BBIBOJIBI,



BbIOMpaTh CrMoco0 pelicHuss ydeOHOW 3amaun  (CpaBHUBATh HECKOJBKO
BApUAHTOB  pEUICHMS, BbIOMpaTh  HamOoJee  MOAXOAAIMHA ¢ YYETOM
CaMOCTOSITENTEHO BBIJCIICHHBIX KPUTEPUEB).

ba3oBbie uccienoBarebckue aeiicTBusi:

UCMOJb30BaTh BONPOCHl KaK MCCIEAOBATEIBCKUIT WHCTPYMEHT IMO3HAHWS,
(GopMynupoBaTh  BOMPOCHI,  (DUKCHPYIOIIME  MPOTUBOPEUME,  OpolseMy,
YCTAHABIIMBATH MCKOMOE W JAHHOE, (POPMHPOBATH TMIOTE3Y, ApryMEHTHPOBATH
CBOIO TMO3HILIAI0, MHEHUE,

OPOBOANTH CAMOCTOSTENBHO CIUIAHWPOBAHHBINA 3KCIEPUMEHT, UCCIICIOBAHHUE
N0 YCTAHOBJICHUIO OCOOCHHOCTEH MaTeMaTnueCcKoro 00bEKTa, SIBIICHUS, MPOLIECCa,
BBISIBJICHUIO 3aBUCUMOCTEH MEXKIy OOBEKTAMH, SIBICHUSIMH, TPOLECCAMM;

CaMOCTOATEBLHO (POPMYJIMPOBATh OOOOIICHHWS W BBIBOJBI MO PE3yJibTaTaM
OPOBCAEHHOIO  HAONIOACHHWS,  WCCIENOBAHUS, OLICHWBATH  JOCTOBEPHOCTH
NOJTYYEHHBIX PE3YIBTATOB, BEIBOJOB M 0000IIEHWIA;

NPOrHO3MPOBATh BO3MOXKHOE PA3BUTHE MPOLECCA, A& TAKXKE BBIABUIATH
OPEINOIOKEHUS O €r0 PA3BUTHUN B HOBBIX YCITOBUSIX.

Padora ¢ naopmanmueii:

BBISBJIATH AS(PUIUTEl HHPOPMALMK, JAHHBIX, HEOOXOAUMBIX JUIsl OTBETA HA
BOMPOC U JUIsl PELICHUS 3a/1a4H,

BbIOMpaTh HH(POPMALIMIO U3 UCTOYHUKOB PA3JIMYHBIX THIIOB, AHAJTU3UPOBATH,
CUCTEMATH3MPOBaTh M WHTEPHPETHPOBATh MH(POPMALMIO PA3IMYHbIX BHUAOB W
(hopM MpEACTaBICHMS,

CTPYKTYPUPOBATh WMH(OPMALMIO, NPEACTABIATh €€ B Pa3IU4HbIX (Popmax,
WLTIOCTPUPOBATh IPaPUUECKH,

OLICHUBATh HaAEKHOCTh uH(pOopMau no CaMOCTOSITENTLHO
c(OPMYJIMPOBAHHBIM KPUTEPHSIM.

KoMmyHHKaTHBHBIE YHHBEpPCAIbHbIE Y4eOHbIE AeiCTBUS

O01menne:

BOCIIPUHUMATh U (POPMYJIMPOBATH CY>KICHHUS B COOTBETCTBUM C YCIIOBUSMU U
HeJIsiMA  OOINEHMS, SICHO, TOYHO, TPAMOTHO BBIPAXATh CBOK TOYKY 3PEHUS B
VCTHBIX W MHUCBMEHHBIX TEKCTAX, JaBaTh MOSCHEHHUSA MO XOMY PEIICHUS 3a1a4d,
KOMMEHTHPOBATH ITOJIYYCHHBIN PE3YiIbTar;

B X0/¢ OOCY)KIEHUS 3aAaBaTb BONPOCHI MO CYLIECTBY OOCYKIaEMOM TEMBI,
npoOJieMbl, pEIacMOM 3adauv, BBICKA3bIBaTh HWJICH, HALEICHHBIE HA TOMCK
PELICHNS, COIOCTABIATE CBOM CYXKICHUS C CYXIACHUAMH JPYIHX YYaCTHHUKOB
avanmora, oOHApyXMBaTh PA3IAYME M CXOACTBO MO3WLMI, B KOPPEKTHOH (opme
(OopMyITMPOBATH PA3HOTIIACHS, CBOM BO3PAKCHHS,



MPECTABIATh PE3YAbTaThl PEIICHUS 3a/1a4uM, SKCIECPUMEHTA, UCCIICIOBAHMUS,
MPOEKTa, CaMOCTOSATEIIBHO BBHIOMpATh (opMaTr BBICTYIUICHHS € Y4YETOM 3ajad
MPE3CHTAUU U OCOOEHHOCTEH ayIMTOPUH.

PeryasitTuBHbIe yHUBEpPCaJbHbIC y4eOHbIe AelicTBUS

Camoopranusanusi:

COCTaBJIAITh IJIAH, AITOPATM PEIICHMS 3a1a4M, BEIOMPATh CIIOCOO PEUICHHS €
Y4ETOM UMEIOIIUXCS PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEH, apryMEHTHPOBATH
Y KOPPEKTUPOBATh BAPHAHTHI PEUICHUI ¢ YYETOM HOBOM MH(pOpMALUK.

CaMOKOHTPOJ/Ib, 3MOLIHOHAJIbHBINH HHTE/LIEKT:

BIQJCTh HABbIKAMM  TO3HABATEJIBHONH  peduekcuM Kak  OCO3HAHWs
COBEPIIACMBIX JECHCTBUI U MBICTUTEIBHBIX MPOLECCOB, UX PE3YJIbTATOB, BIAJECTh
crnoco0aMu CaMOIPOBEPKH, CAMOKOHTPOJISI MPOLECCa M Pe3ysibTrara pPEIIcHUs
MAaTEMATHYECKOM 3a1a4H,

OPEIBUIETh TPYAHOCTH, KOTOPBIE MOTYT BO3HMKHYTh NIPH PELICHUA 3a/1a4M,
BHOCUTh KOPPEKTUBBI B IEATEIBHOCTh HA OCHOBE HOBBIX OOCTOSITENILCTB, JAHHBIX,
HAlICHHBIX OIMOOK, BBISIBICHHBIX TPYIHOCTEH;

OLICHUBATh COOTBETCTBUE PE3YJIbTATA LEIHN U YCIOBUSAM, OOBSACHATH PUYHHBI
JOOCTUKCHHSI MJTM HEAOCTHXKECHUS PE3YJIBTATOB ACSITETbHOCTH, HAXOAUTh OMIMOKY,
JaBaTh OLEHKY MPUOOPETEHHOMY OTIBITY.

CoBMecTHAasI AEATE/ILHOCTD:

NOHAMATh W HCIOJIB30BATh MPEUMYIICCTBA KOMAHAHONW M WHIWBUIYaTIbHON
paboTBl MpU pEHICHMH Y4YeOHBIX 3aJay, NOPUHUMATh LElb COBMECTHOH
JESATENIbHOCTH, TUIAHUPOBATh OPTraHU3alMI0 COBMECTHOH palOTHI, pacHpeaeisaTh
BUJIbI paboOT, JOrOBapuBaThCs, OOCYXAaThb MPOLECC W PE3yJbTaT PpadoTHhl,
000011aTh MHECHUS HECKOJIBKHUX JTFO/ICH;

Y4acTBOBAaTh B IPYNIOBBEIX (opmax paboTel (00CYkKAcHHs, OOMEH MHEHUA,
«MO3rOBBIE IITYPMBI» W WHBIC), BBHIMOJIHATH CBOK 4YacTb paboThl U
KOOPAVMHHUPOBATb CBOM JECHCTBHS € JIPYIMMHM WICHAMW KOMAaH[bI, OLEHUBATh
KaueCTBO CBOEI0 BKJIAJA B OOIIWI MPOAYKT MO KPUTEPUSM, CHOPMYJIUPOBAHHBIM
YYaCTHUKAMHU B3aMMOJCHCTBUSI.

HPEAMETHBIE PE3YJIBTATDBI

K koHniry 10 kinacca 00yyaromuicst HAyYUTCS

e CBOOOJIHO OMNEPUPOBaTh OCHOBHBIMU TMOHSTUSMU CTEPEOMETPUM TIPH
PEUICHUY 3a/1a4 ¥ POBCICHUM MATEMATHYCCKUX PACCYKICHMUIA,

® MPUMCHSTH AKCUOMBI CTEPEOMETPUM W CIICICTBUS U3 HUX IMPHA PEUICHUU
FEOMETPUYECKUX 3314,



KJIaCCU(UIMPOBATh B3aUMHOE PACMOJIOKEHUE TMPSMBIX B MPOCTPAHCTBE,
TUIOCKOCTEH B MPOCTPAHCTBE, MPSAMBIX H MJIOCKOCTEN B MPOCTPAHCTBE;
CBOOOJHO ONEPHPOBATh TMOHATHSMH, CBSI3aHHBIMA C YIJlaMHd B
NPOCTPAHCTBE. MEXKAY MNPAMBIMM B TPOCTPAHCTBE, MEXKAY OPIMOH W
TUIOCKOCTBIO;

CBOOO/HO OMEPUPOBATH MOHATUSAMH, CBA3aHHBIMU C MHOTOTPAaHHUKAMU;
CBOOOJHO PACMO3HABATH OCHOBHBIE BHIBl MHOTOIPAHHUKOB (MPU3MA,
NUPAMHAJA, MPSAMOYTOJbHBINA Napauienenunen, Kyo),

KIacCU(UIMPOBATE ~ MHOTOTPAHHUKM,  BbIOMpass  OCHOBAHHMS  AJIs
KJTaccu(puKanum;

CBOOOJHO  OMEpPUPOBATH  MOHSATHSIMM, CBSI3AHHBIMM C  CEUYCHUEM
MHOTOTPAaHHHUKOB TJIOCKOCTHIO;

BBITMIOJIHATE  MApaJUIENIbHOE, LHEHTPAIBHOE W OPTOTOHAILHOE
OPOEKTUPOBAHKE (UTYP HA MJIOCKOCTh, BBINOJHATE M300paKeHUsT GUryp
HA TUTOCKOCTH,

CTPOUTHh CEYEHUS] MHOTOTPAHHHUKOB PA3IMYHBIMU METOAAMM, BBIOJHSTH
(BBIHOCHBIE) TTOCKHE YEPTEKU M3 PUCYHKOB MPOCTBIX OOBEMHBIX (PUTYP:
BHUJI CBEPXY, COOKY, CHU3Y;

BBIUMCIATh  IUIOINAAM  TOBEPXHOCTEH  MHOTOIPAHHUKOB  (MPU3MA,
nupamMuaa), FCOMETPUUYECKUX TENT ¢ TPUMEHEHUEM (HOPMY.T;

CBOOOJHO ONEPUPOBATH NOHITHSIMH: CHMMETPHUSI B MMPOCTPAHCTBE, LEHTP,
OCb M TUIOCKOCTb CHUMMETPUHM, LEHTP, OChb M IIOCKOCTb CHMMETPUHU
(urypsr;

CBOOOJHO ONEPUPOBATH MOHITHSIMH, COOTBETCTBYIOIIMMH BEKTOpaM |
KOOpPJMHATaM B TPOCTPAHCTBE,

BBITIOJHATH JICHCTBUS HaJl BEKTOPaMH,

pemare 3aJaud Ha J0KAa3aTeJbCTBO MATEMATMYECKUX OTHOLICHWUH W
HAXOXKICHUE TEOMETPUUYECKUX BEJIMYMH, MPUMEHSS W3BECTHBIE METOBI
OPH PELIEHUU MAaTEMATUYECKHUX 3a7a4 MOBBIIICHHOTO U BBICOKOTO YPOBHS
CJIO>KHOCTH,

OPUMEHATh MNPOCTEHIINE MPOTrPpaMMHBIE CPEACTBA W BJICKTPOHHO-
KOMMYHHKAIMOHHBIE CUCTEMBI ITPH PELICHUN CTEPEOMETPUUECKUX 3a/1aY,
W3BJIEKATh, NPEOOpPa30OBbIBATE M HMHTEPOPETUPOBATH HMH(OPMALKIO O
OPOCTPAHCTBEHHBIX T€OMETPUYECKUX (PUTypax, MPEACTABICHHYIO Ha
YepTekax U pUCYHKax;

OPUMECHATH TOJYYCHHBIE 3HAHWS HA TMPAKTUKE: CPAaBHUBATh W
AQHAJIM3UPOBATh PEAITBHBIE CUTYalUH, MPUMEHATh U3YYECHHBIC MOHSATHS B
OpoUECcCe TMOMCKAa PEUICHMS MAaTeMaTU4ecKu  C(pOopMyIHMpOBAHHON
npoOJIEMBI, MOJACIUPOBATh PEAIBHBIE CHTYAllMM HA SI3BIKE TECOMETPHM,



MCCIIENOBATH IMOCTPOCHHBIE MOAEIN € UCIOJB30BAHUEM T'€OMETPHUYECKUX
MOHATUH M TEOpPEM, ammapara ajareOpbl, peliarh MPAKTUYECKUE 3a1auH,
CBSI3AHHBIE C HAXOKACHUEM T€OMETPUYECKNX BEITMYNH,

UMETh TMPEACTABICHUS 00 OCHOBHBIX A3Talax Pa3BUTHUSI F'€OMETPUU Kak
COCTABHOM yacTu (pyHAAMEHTA Pa3BUTUS TEXHOJOTHNA.

K koHniry 11 kiaacca oOyyaromuicst HAyYUTCS

CBOOOJHO ONEPUPOBATh MOHSATHAMM, CBSI3aHHBIMHA C LIAJIMHAPUYECCKOM,
KOHUYECKOH W CPEPUUYECKON TMOBEPXHOCTSAMHU, OOBICHITH CHOCOOBI
NOJTyYEH WS,

ONEPUPOBATH MOHATUAMM, CBI3aHHBIMU C TEJIAMU BPALIEHUS: LUJIUHAPOM,
KOHYCOM, c(pepoii u 1apom;

pacro3HaBarth Tena BpallcHus (LUWIMHAP, KOHYC, cdepa wm map) u
OOBSCHATH CIIOCOOBI MOJYYECHHS TEN BPALICHHUS,

KJTaCCU(PUIIMPOBATH B3aUMHOE PACIONIOKEHUE C(HEPBI U MIOCKOCTH,
BBIYMCIIATh BEJMYMHBI 3JIEMEHTOB MHOTOTPAHHMKOB WM TEJ BPALICHMUS,
O0BEMBI M TUIOIIAIM MOBEPXHOCTEH MHOTOIPAHHUKOB WM TEN BPALICHWUS,
TEOMETPUYECKUX TEJ C MPUMEHEHHEM (POPMYIT,

CBOOOJHO ONEPUPOBATH MOHATHUSAMH, CBA3AHHBIMU C KOMOWHALMSAMH TEIl
BpalllCHAsST U1 MHOTOIPAHHWMKOB. MHOTOTPAaHHMK, BIHMCAHHBIA B cdepy U
OIMMCAHHBIA OKOJIO Cepbl, cepa, BNUCAHHAsT B MHOTOTPAHHUK WJIM TEJIO
BpAILICHNUS,

BBIYMCIISATH COOTHOIIEHUS MEKIY TUIOMIASIMHA MOBEPXHOCTEH U 0OBEMAMHU
MMOJTOOHBIX TEI,;

n300paxkarb H3ydacMble (DUTYPBI, BBINOJIHATH (BBIHOCHBIE) TUIOCKHE
YEPTEKU M3 PUCYHKOB MPOCTBIX OOBEMHBIX (PUTYp: BHI CBEPXY, COOKY,
CHM3Y, CTPOUTh CEUEHUS TEJT BPALLICHUS,

W3BJIEKATh, WHTEPHPETHPOBATL M MPeoOpa3oBbIBATh HMH(POPMALMIO O
OPOCTPAHCTBEHHBIX TE€OMETPUYECKMX (QUrypax, MPEACTABICHHYIO Ha
YepTekax U pUCYHKax;

CBOOOIHO OMEPUPOBATH MOHATUEM BEKTOP B TPOCTPAHCTBE;

BBITIOJTHATH ONEPALMK HAJl BEKTOPaMU;

3a/1aBaTh IJIOCKOCTh YPABHEHUEM B IEKAPTOBOM CHCTEME KOOPAMHAT;
pelaTh reOMETPUYECKUE 33141 HA BBIYMCIICHHAE YIJIOB MEXKIY MPSAMBIMA
U TUIOCKOCTSIMHM, BBIYMCIICHUE PACCTOSHUH OT TOYKH A0 IJIOCKOCTH, B
LIEJIOM, Ha MPUMEHEHHUE BEKTOPHO-KOOPAMHATHOTO METOA MPH PEIUCHUH,
CBOOOJHO ONEPUPOBATH TOHATUSMH, CBS3aHHBIMA C JBM)KCHHEM B
MPOCTPAHCTBE, 3HATH CBOMCTBA JABUKEHUM,



BBITIOJHATh M300P&KECHUS MHOTOTPAHHUKOB M TENl BPALICHUS NpU
MapajuIe]IbHOM  HEPEHOCE, LEHTPAIBHOW CHUMMETPHUM, 3€PKAIBbHOMN
CUMMETPUH, MPU TOBOPOTE BOKPYT MPSAMOiA, MpeoOpa3oBaHus moa00Hus,
CTPOUTH CEYEHHsI MHOTOTPAHHUKOB M TEJ BPALLEHUS. CEUYECHUS LIAIIMHIpA
(mapajyiesIbHO Y MEPIEHIUKYIISIPHO OCH), CEYEHUST KOHYca (MapaijieibHbIC
OCHOBAHUIO U MPOXOASIIME YEPE3 BEPIINHY ), CEUCHUS 11apa;
UCIIONB30BaTh METOABI MOCTPOCHHUS CEUYECHWI: METOH CIIEA0B, METOJ
BHYTPEHHETO POECKTUPOBAHUS, METOJI IIEPEHOCA CEKYILEN MIIOCKOCTH;
JIOKa3bIBaTh FEOMETPUYECKHAE YTBEPIKICHHUS,

OPUMEHATh TEOMETPUYECKHE (PAKThl JUISl PEIIEHUS CTEPEOMETPUUYECCKUX
3a7a4, OPEANOJIararoIiuX HECKOJIBKO IIaroB PEIICHUs, €CIIH YCIOBUS
NPUMEHEHUS 3a/1aHbI B IBHOW U HESBHOW (popMme;

pemars 3aJa4d Ha J0Ka3aresIbCTBO MareMaTHYEeCKUX OTHOLUEHWA W
HaXO0’KIEHUE TEOMETPUYECKUX BETUYMNH;

MPUMEHATEH MPOrPAMMHBIE CPEACTBA U 3JEKTPOHHO-KOMMYHUKAILMOHHBIE
CUCTEMBI ITPH PEILIEHUN CTEPEOMETPHYECKHX 3a1aY,

MPUMEHATL  TIOJIYYEHHBIC  3HAHWUS  HA  MPAKTUKE.  CPABHUBATH,
AHAJIM3UPOBATH U OLICHUBATH PEAJIbHBIC CUTYALIUU, IIPUMEHATH U3YYECHHBIC
[IOHATUS, TEOPEMBI, CBOWCTBA B  MPOLECCE IMOUCKA  PEIICHUs
MAaTeMaTHUYECKhn  CPOPMYIMPOBAHHOW  MPOOIEMBI,  MOJCIMPOBATH
pealbHbIE CUTYAllMM Ha SI3bIKE T€OMETPHUM, HCCIENOBATH MMOCTPOCHHBIE
MOJENN C WCIOIB30BAHUEM TECOMETPUYECKUX TOHATUH UM TEOPEM,
anmapara anreOpbl, pemarb MNPAKTUYECKUE 3a7a4ud, CBSI3aHHBIE C
HaXO0)KICHUEM T€OMETPUYECKHUX BEJIUYNH,

UMETh TPEACTABJICHUsT 00 OCHOBHBIX 3Tanax Pa3BUTUS TE€OMETPUM Kak
COCTaBHOM 4acTH (yHIAMEHTA PA3BUTHSI TEXHOIOTHIA.



TEMATHUYECKOE INVNTAHUPOBAHUE
10 KITACC

KoanyectBo uacos DJIeKTPOHHbIE
Ne HaumeHoBaHHe pa3feioB U TeM (uudpossbie)
n/n NPOrpaMMblI Bcero Konrpoabrbie | Hpaxriseciie o0pa3oBaTe/bHBIE
padoTbl padoTbI pecypent
1 BBenenue B crepeoMeTpuro 23 1
5 B3anmuOe pacnonoxeHue npsiMelx B 6
MIPOCTPAHCTBE
3 ITapannenbHOCTb NPSMBIX U IJIOCKOCTEH B g
MIPOCTPAHCTBE
4 HepHeHI[I/IIiy.]'IﬂpHOCTb NPSIMBIX 25 !
IJIOCKOCTEH B MPOCTPAHCTBE
YTIbl U PacCTOSHUSA 16
MHororpaHHukH 7 1
BexTtopel B npocTpaHcTBE 12 1
g HOBTOPGHI/IG, 00001IeHHE U CUCTEMATU3ALUS 5 !
3HaHUU
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 5 0




11 KVIACC

KonnyecTBo uacos DJIeKTPOHHbBIE
No ni/m HaumeHoBaHHe pa3aeioB U TeM Kosrposmoie | Tpaxruseckue (uudposbie)
NPOrpamMMmBslI Bcero o0pa3oBaTejbHbIE
padoTbI padoTbI pecypobt
1 AHanuTHyeckas reoMeTpust 15 1
5 [TosTOpeHwue, o6o6meHI:Ie u 15 !
cHCTEMaTH3aLUs 3HAHUH
OOBEéM MHOTOTPAaHHHUKA 17 1
4 Tena BpaleHus 24 1
5 [Tnommany NOBEPXHOCTH U OOBEMBI 9 !
KPYTJIBIX T
6 JBrxeHus 5 1
7 [TosTOpeHwue, o6o6meHI:Ie u 7 5
cHCTEMaTH3aLUsl 3HAHUH
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 102 8 0




MOYPOUHOE NM/TAHNPOBAHWE

10 K/1ACC
\o KonnyecTBo 4YacoB fata ONeKTPOHHbIe UM poBble
. Tema ypoka KOHTpPONbHbIE MpakTuyeckune obpasoBaTesibHble
n/n Bcero n3yyeHuns
paboThbl paboThbl pecypcbl
AKCMOMbI CTEPEOMETPU 1 NepPBble 1 01.09.2026 LLIp8://T.e/1800.rn/MOKKABO3
CNefCTBUA U3 HUX N
AKCUOMbI CTEPEOMETPUN 1 NEPBbIE 1 02.09.2026 https://rn.edsoo.ru/ZIP3R7LO
CNeAcTBUA N3 HUX 2
AKCVOMbI CTEPEOMETPUM W NepBbIe 07.09.2026
cnefcTeums 13 HUX. Cnocoosl
A o https://rn.edsoo.ru/AOXJIXED
3aflaHnsa NPAMbIX W NJIOCKOCTEN B 1

npoctpaHcTee. O603HaYeHUS
MPAMbIX W NIOCKOCTEN

OCHOBHbIe npasuia n306paxeHus 08.09.2026
Ha PUCYHKe N0CKOCTH, 1 https://rn.edsoo.ru/FOMGVR
napannenscHbIX NPAMbIX AE

(oTpeskoB), cepefuHbl 0Tpe3Ka

[MOHATMA CTEPEOMETPUN: TOUKA, 09.09.2026

npsmasi, NnJI0CKOCTb, MPOCTPAHCTBO.

OCHOBHble NpaBua N306paxeHns https://rn.edsoo.ru/SECB310P
Ha PUCYHKe N0CKOoCTH, z

napannefibHbIX NPAMbIX

(oTpeskoB), cepeanHbl 0Tpe3Ka

MoHATMA: nepecekaroLimecs 14.09.2026
MNOCKOCTH, NepeceKaroLLmnecs 1

npsimas U NI0CKOCTb;

https://rn.edsoo.ru/T2NNAU5


https://m.edsoo.ru/IDKRA603N
https://m.edsoo.ru/IDKRA603N
https://m.edsoo.ru/ZIP3R7LQ2
https://m.edsoo.ru/ZIP3R7LQ2
https://m.edsoo.ru/AQXJXEDYR
https://m.edsoo.ru/F9MGVRWHE
https://m.edsoo.ru/F9MGVRWHE
https://m.edsoo.ru/5ECB310PZ
https://m.edsoo.ru/5ECB310PZ
https://m.edsoo.ru/T2NNAU5WK
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12

MoMynNpPOCTPaHCTBO

lMoHATMA: nepecekaroLymecs
NNOCKOCTHU, NnepecekaroLLnecs
npsmMas 1 nNaoCKoCTb;
noslynpocTPaHCTBO

MHoOrorpaHHukmn, n3obpaxeHune
MPOCTENLLNX NPOCTPAHCTBEHHbIX
(bUryp, HecyLLecTBYHOLLNX
06beKTOB

MHoOrorpaHHukm, n3obpaxeHune
MPOCTENLLNX NPOCTPAHCTBEHHbIX
(bUryp, HecyLLecTBYHOLLNX
06bEeKTOB

N306paxeHne cevyeHnii nupamugsl,
Ky6a 1 npu3mbl, KOTOpble
NPOXoAsT yepe3 nx péoépa.
N306paxkeHne nepeceyeHus
MOMTyYeHHbIX NIOCKOCTEN.
PackpalumBaHue NOCTPOEHHbIX
CeYeHUin pasHbIMU LBeTaMu

306paxkeHne ceyeHnin nupamunsbl,
Ky6a 1 npu3mbl, KOTOpbIe
NPOXoAsT yepe3 nx péobpa.
N306paxkeHne nepeceyeHus
MOMTyYeHHbIX NIOCKOCTEN.
PackpallmBaHne NOCTPOEHHbIX
CeYeHUn pasHbIMK LBeTaMm

N306paxkeHne ceyeHnin nupamunspl,
Ky6a 1 npu3mbl, KOTOpble

15.09.2026

16.09.2026

21.09.2026

22.09.2026

23.09.2026

28.09.2026

https://rn.edsoo.ru/7KZV 81N
yP

https://rn.edsoo.ru/AHGUTW
H2F

https://rn.edsoo.ru/88UACES5
2y

https://rn.edsoo.ru/EVUESAZ
7

https://rn.edso0.ru/XT1VCS
WB2

https://rm.edsoo.ru/08LAY6G
ME


https://m.edsoo.ru/7KZVSHHVO
https://m.edsoo.ru/7KZVSHHVO
https://m.edsoo.ru/AHGUTWH2F
https://m.edsoo.ru/AHGUTWH2F
https://m.edsoo.ru/88UACE52Y
https://m.edsoo.ru/88UACE52Y
https://m.edsoo.ru/EVUE9AZ7J
https://m.edsoo.ru/EVUE9AZ7J
https://m.edsoo.ru/XT1VCSWB2
https://m.edsoo.ru/XT1VCSWB2
https://m.edsoo.ru/08LAY6GMF
https://m.edsoo.ru/08LAY6GMF

13

14

15

16

17

18

19

NPOXoAsT Yepe3 nx péobpa.
306paxkeHne nepeceyeHns
MOJyYeHHbIX MI0CKOCTEN.
PackpallumBaHne NOCTPOEHHbIX
CeYeHWin pasHbIMU LBeTaMm

N306paxeHne cevyeHnii nupammgsl,
Ky6a 1 npu3mbl, KOTOpbIle
NPoOXoasT yepe3 nx péoépa.
N306paxkeHne nepeceyeHus
MOMTyYeHHbIX NIOCKOCTEN.
PackpalumBaHue NOCTPOEHHbIX
CeYeHUin pasHbIMU LBeTaMu

MeTop cnefoB Ans NOCTPOEHUS
ceYyeHui

MeToA cnefioB 418 NOCTPOEHUS
ceyeHunin. CBoiiCTBa NepeceyeHuni
NPSMbIX U NI0CKOCTEN

MeToz cnesoB A1 NOCTPOEHNS
ceyeHmnin. CBOIACTBa NepeceyeHul
MPAMbIX ¥ NAOCKOCTEN

IMocTpoeHMe cevyeHUli B Nupamuge,
Kybe no TpéM ToYkam Ha pébpax.
Co3paHune BbIHOCHbIX YepTeXeN 1
3anncb LWaroB NocTpoeHns
IMocTpoeHMe cevyeHUli B Nupamuge,
Ky6e no Tpém Toykam Ha pébpax.
Co3faaHne BbIHOCHbIX YepTeXeEN 1
3anncb LWaroB nocTpoeHs

MocTpoeHne ceveHnii B MpaMuae,

29.09.2026

30.09.2026

05.10.2026

06.10.2026

07.10.2026

12.10.2026

13.10.2026

https://rn.edsoo.ru/EKWHLA
W84

https://r.edso0.ru/1JOON310
0

https://r.edsoo.ru/DDABJTC
w

https://r.edso0.ru/SN3SSU8
w

https://rm.edsoo.ru/HFW6370
DR

https://rn.edsoo.ru/L62FFLCB
w

https://m.edsoo.ru/J LAOINZ


https://m.edsoo.ru/EKWHLAW84
https://m.edsoo.ru/EKWHLAW84
https://m.edsoo.ru/1JO0N310O
https://m.edsoo.ru/1JO0N310O
https://m.edsoo.ru/DDABJTC2N
https://m.edsoo.ru/DDABJTC2N
https://m.edsoo.ru/SN3SSU8E0
https://m.edsoo.ru/SN3SSU8E0
https://m.edsoo.ru/HFW637QDR
https://m.edsoo.ru/HFW637QDR
https://m.edsoo.ru/L62FFLCBW
https://m.edsoo.ru/L62FFLCBW
https://m.edsoo.ru/J1AQJNZCX

20

21

22

23

24

25

Ky6e no Tpém TouKaMm Ha pébpax.
Co3aaHune BbIHOCHbIX YepTexel 1
3anuchb LIaroB NocTpoeHus

MocTpoeHNe ceveHnin B nupamuze,
Ky6e no Tpém TouKaMm Ha pébpax.
Co3sfaHune BbIHOCHBIX YepTexeit u
3anuchb LIaroB NocTpoeHus

MoBTOpeHWe NNaHUMETPUK:
Teopema 0 NPONOPLMOHANLHBIX
oTpeskax. Mogobue
TPeyronbHUKOB

MMoBTOpPEHWE NIaHUMETPUN:
Teopema MeHenas. PacyeTobl B
CeYeHMsAX Ha BbIHOCHbIX YepTexax.
VcTopusa pasButrsa NnaHUMETpUnN u
CTepeomeTpumn

KoHTponbHas pabota "AKCUMOMbI
cTepeomeTpumn. CeyeHuns"

B3avMHOe pacnonioxeHue Npambix
B NMPOCTPaHCTBE.
CkpelunBaroLLnecs npsmble.
Mpu3Haku cKpeLlmBaroLLmxcs
npambiX. MapannenbHble NpsMble B
npoCcTpaHCcTBe

Teopema 0 CyLLeCcTBOBaHUM U
eJMHCTBEHHOCTUN NPSMOIA
napannefnbHoOW JaHHOW NPSAMONA,
MpoOXoAsALLeii Yepes TOUKY
MPOCTPaHCTBa M He Nexalle Ha

14.10.2026

19.10.2026

20.10.2026

21.10.2026

26.10.2026

27.10.2026

https://rn.edsoo.ru/XJEZARS
TO

https://rn.edsoo.ru/L3FYZL9
LR

https://rn.edsoo.ru/TPOF3DV
X

https://rn.edsoo.ru/EBLE09SZ
1

https://r.edsoo.ru/TYO90BH

https://r.edsoo.ru/CYUOMU
9K9


https://m.edsoo.ru/XJEZAR5TO
https://m.edsoo.ru/XJEZAR5TO
https://m.edsoo.ru/L3FYZL9LR
https://m.edsoo.ru/L3FYZL9LR
https://m.edsoo.ru/TP9F3DVV1
https://m.edsoo.ru/TP9F3DVV1
https://m.edsoo.ru/EBLE09SZ1
https://m.edsoo.ru/EBLE09SZ1
https://m.edsoo.ru/TYO9QBHKY
https://m.edsoo.ru/CYUQMU9K9
https://m.edsoo.ru/CYUQMU9K9

26

27

28

29

30

31

[aHHOW npsMol. JleMma o
nepeceyeHMN napansiefibHbIX
MPSAMbIX MJIOCKOCTbIO

MapannenbHOCTb TPeX NPAMBbIX.
Teopema 0 TPEX napannenbHbIX
npsamMbIX. Teopema o
CKpeLLMBaOLLUXCS MPAMbIX

MapannenbHoOe NPoeKTUPOBaHMe.
OCHOBHbIe CBOICTBA
napannenbHOro NPOeKTUPOBaHWS.
N306paxkeHne pasHbIX Guryp B
napanfiesibHoO NPoeKLnn

LleHTpanbHaa npoekumsa. Yron c
COHanpaB/EHHbIMW CTOPOHAMM.
Yron mMexay npsmMmbIMu

3agaun Ha goKasatefibCTBO U
nccnefoBaHne, CBA3aHHbIE C
pacronoXeHMeM NpsMbIX B
npocTpaHCTBe

MoHATUA: NapanieNlbHOCTb NPSAMON
 NJIOCKOCTW B MPOCTPAHCTBE.
Mpu3Hak napannenbHOCTV NPAMOIA
1 nnockoctn. CeoiicTBa
napannenbHOCTU NPAMON 1
NA0CKOCTU

["feomeTpuyeckure 3afaun Ha
BblYMCNEHNE N [OKA3aTeNbCTBO,
CBfA3aHHbIe C NapaIeNIbHOCTLIO
NPSMbIX U NJIOCKOCTEN B

28.10.2026

09.11.2026

10.11.2026

11.11.2026

16.11.2026

17.11.2026

https://m.edsoo.ru/TRPMZB3
M2

https://r.edsoo.ru/03GR50W
N

https://r.edsoo.ru/Z5FPABS
L

https://rm.edsoo.ru/7W31COF
G6

https://rn.edsoo.ru/N18CU003
b

https://rn.edsoo.ru/2DD9X2M


https://m.edsoo.ru/TRPMZB3MZ
https://m.edsoo.ru/TRPMZB3MZ
https://m.edsoo.ru/03GR5OWZV
https://m.edsoo.ru/03GR5OWZV
https://m.edsoo.ru/Z5FPA6SHI
https://m.edsoo.ru/Z5FPA6SHI
https://m.edsoo.ru/7W31C0FG6
https://m.edsoo.ru/7W31C0FG6
https://m.edsoo.ru/N18CU003L
https://m.edsoo.ru/N18CU003L
https://m.edsoo.ru/2DD9X2MQ3

32

33

34

35

36

37

MPOCTPaHCTBE

lNocTpoeHne ceveHus,
MPOXOAALLEro Yepes AaHHYH
MPSMYH0 Ha YepTexe M
napannenbHOro Apyrow npsmoi.
PacuéT OTHOLLEeHWI

MapannensHas npoekLms,
npyvMeHeHve 415 NOCTPOeHNA

CeyeHnii Ky6a 1 napannenenunesa.

CsoiicTBa napannenenunega u
MpU3Mbl

MapannenbHble MIOCKOCTMU.
Mpu3Hakn napannienbHOCTU ABYX
NIOCKOCTelA

Teopema 0 napannienbHOCTN U
eIMHCTBEHHOCTM N/I0CKOCTH,
NPOXOASALLEN Yepe3 TOUKY, He
NpUHagNexallyro AaHHOM
NIOCKOCTN U CNeACTBUSA N3 Heé

CsoiicTBa napannesnbHbIX
MI0CKOCTel: 0 NapanfieflbHoCTy
NPAMbIX NepecevyeHns nNpu
nepeceyeHnn AByX napannenbHbIX
NOCKOCTEN TpeTbel

CsoiicTBa napainesibHbIX
MAOCKOCTel: 06 0Tpeskax
napanfesnibHbIX NPsAMbIX,
3aK/TOYEHHbIX MeXay
napannesbHbIMK M0CKOCTAMM; O

18.11.2026

23.11.2026

24.11.2026

25.11.2026

30.11.2026

01.12.2026

https://rn.edsoo.ru/1PO6R583
9

https://rm.eds00.ru/930T7FLS
K

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

https://rn.edsoo.ru/2WG4W4
XL

https://rn.edsoo.ru/3KIKV3R
oG

https://r.edsoo.ru/OLA4PYR
AT


https://m.edsoo.ru/1P06R5839
https://m.edsoo.ru/1P06R5839
https://m.edsoo.ru/93OT7FLSK
https://m.edsoo.ru/93OT7FLSK
https://m.edsoo.ru/QFUJAHV88
https://m.edsoo.ru/QFUJAHV88
https://m.edsoo.ru/2WG4W4XNO
https://m.edsoo.ru/2WG4W4XNO
https://m.edsoo.ru/3KIKV3ROG
https://m.edsoo.ru/3KIKV3ROG
https://m.edsoo.ru/QLA4PYRAT
https://m.edsoo.ru/QLA4PYRAT

38

39

40

41

42

43

44

45

46

nepecevyeHnn NPSMON ¢ LBYMA
napanfenbHbIMU MA0CKOCTAMM

MoBTOpeHmMe: Teopema MNudaropa
Ha NJ0CKOCTK

MoBTOpEHME: TPUrOHOMETPUS
MPSMOYTo/ibHOTO TPEYro/bHINKa

CsolicTBa Kyba 1 npsiMoyrosisHoro
napannenenunesa

BbluncneHune AnmH oTpeskos B
Ky6e 1 nNpsiMoyrosibHOM
napannenenunege

MepneHAMKYNAPHOCTb NPSAMOIA 1
naockocTu. MNMpusHak
nepneHANKYNAPHOCTH NPAMOIA 1
MI0CKOCTH

MepneHAMKYNAPHOCTb NPAMOIA 1
nnockocTu. MNMpusHak
nepneHANKYNAPHOCTH NPAMOIA 1
MI0CKOCTH

Teopema 0 CyLLeCcTBOBaHUM U
eJMHCTBEHHOCTU MPAMOA,
NPOXOASALLENA Yepe3 TOUKY
npocTpaHcTBa U1
neprneHANKYNAPHON K NAIOCKOCTM

MA0CKOCTY W NepPNeHANKYNSPHble
M MpsIMble B MHOTOrpaHHUKax
MA0CKOCTY 1 NePNeHANKYNSPHbIe
VM MpsiMble B MHOTOrpaHHUKax

02.12.2026

07.12.2026

08.12.2026

09.12.2026

14.12.2026

15.12.2026

16.12.2026

21.12.2026

22.12.2026

https://rn.edsoo.ru/9VJZIWC6
|

https://rn.edsoo.ru/Z6FNNNT
5b

https://rn.edsoo.ru/HYNIO78
50

https://rm.edsoo.ru/FZBZVPO
EC

https://r.edsoo.ru/I8F8HOG
G3

https://rn.edsoo.ru/K38BG31Z
H

https://r.edsoo.ru/WF3MTS4
E5

https://r.edsoo.ru/OKTGKH
Na8!

https://r.edsoo.ru/S1VOAWI
w


https://m.edsoo.ru/9VJZIWC6J
https://m.edsoo.ru/9VJZIWC6J
https://m.edsoo.ru/Z6FNNNT5D
https://m.edsoo.ru/Z6FNNNT5D
https://m.edsoo.ru/HYNIQ785Q
https://m.edsoo.ru/HYNIQ785Q
https://m.edsoo.ru/FZBZVP0EC
https://m.edsoo.ru/FZBZVP0EC
https://m.edsoo.ru/I8F8HOGG3
https://m.edsoo.ru/I8F8HOGG3
https://m.edsoo.ru/K38BG3IZH
https://m.edsoo.ru/K38BG3IZH
https://m.edsoo.ru/WF3MTS4E5
https://m.edsoo.ru/WF3MTS4E5
https://m.edsoo.ru/OKTGKHN8I
https://m.edsoo.ru/OKTGKHN8I
https://m.edsoo.ru/S1V9AWIW3
https://m.edsoo.ru/S1V9AWIW3
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48

49

50

51

52

53

54

95

56

MeprneHAnKyNAp N HaKNOHHaA.
[MocTpoeHve nepneHamMKynapa us
TOYKWN Ha NMpAMYHo
[MepneHAnKyNAap U HaKMOHHas.
lMocTpoeHne nepneHamMKynapa us
TOYKWN Ha MpAMYHo

Teopema 0 TPEX neprneHnKynapax
(npsamas n obpaTHas)

Teopema 0 TPEX neprneHAnKynapax
(npsamas n obpaTHas)

Yron mexgay CkpeLLusaroLLmnmmncs
NPSAMbIMU

Monck nepneHANKYNAPHbIX
MPAMbIX C NOMOLLbHO
nepneHanKyNspHbIX NI0CKOCTEN

OpTOroHanbHOe NPOEKTUPOBaHNE

MocTpoeHne ceveHnin Kyoa,
MpW3Mbl, NPaBUNbLHOW NUpPaMnAbl C
MOMOLLbIO OPTOrOHa/IbHOM
npoeKuun

MocTpoeHne ceveHnin Kyoa,
MpW3Mbl, NPaBUNbLHOW NUpPaMnAbl C
MOMOLLbKO OPTOrOHa/IbHOM
npoeKuun

CnmmeTpusa B NpoCTpaHCTBe
OTHOCUTENbHO NIOCKOCTW.
MMNocKoCTM CUMMETPUIA B

23.12.2026

28.12.2026

29.12.2026

30.12.2026

11.01.2027

12.01.2027

13.01.2027

18.01.2027

19.01.2027

20.01.2027

https://rn.edsoo.ru/KIP9L4ZC
X

https://m.edsoo.ru/211UD45P
R

https://r.edsoo.ru/CNE 1PAI
L

https://rn.edsoo.ru/IPCG564

https://rn.edsoo.ru/K4EHO3E
X

https://rn.edsoo.ru/EBYVPS
MSI

https://rn.edso0.ru/GP0ZX8V
w

https://rm.edsoo.ru/F5ZMOAL
AE

https://r.edsoo.ru/T50FUDO
L

https://rn.edso0.ru/N77K7ZM
X


https://m.edsoo.ru/KIP9L4ZCX
https://m.edsoo.ru/KIP9L4ZCX
https://m.edsoo.ru/2IIUD45PR
https://m.edsoo.ru/2IIUD45PR
https://m.edsoo.ru/CNE1PAIU5
https://m.edsoo.ru/CNE1PAIU5
https://m.edsoo.ru/IPCG564WN
https://m.edsoo.ru/K4EHQ3E9E
https://m.edsoo.ru/K4EHQ3E9E
https://m.edsoo.ru/EBYVPSMSI
https://m.edsoo.ru/EBYVPSMSI
https://m.edsoo.ru/GP0ZX8VHE
https://m.edsoo.ru/GP0ZX8VHE
https://m.edsoo.ru/F5ZMOA1AE
https://m.edsoo.ru/F5ZMOA1AE
https://m.edsoo.ru/T50FUDOOJ
https://m.edsoo.ru/T50FUDOOJ
https://m.edsoo.ru/N77K7ZM8K
https://m.edsoo.ru/N77K7ZM8K
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58

59

60

61

62

63

64

65

MHOrorpaHHuKax

Mpu3HaK nepneHgnKynspHOCTY
NPSMOW 1 NIOCKOCTA Kak
CneAcTBue CUMMETPUM

MpaBuibHbIE MHOFOrPaHHUKW.
PacuyéT pacCTosHWIA OT TOYKM [0
MAOCKOCTK

MpaBuUbHbIE MHOFOrPaHHUKW.
PacuéT pacCTOsHMI OT TOYKM A0
MAOCKOCTK

Cnocobbl onycTnTb
nepneHANKYNApbl: CUMMETpUS,
CLBMWT TOYKWN NO NapannenbHoi
npsiMOoli

Cagur no HenapannenbHoOu
NpAMOW, U3MeHEeHMe PacCTOAHWIA

KoHTponbHas paboTa "B3anMHoe
pacnonoXeHue NPsMbIX U
NAOCKOCTEN B NPOCTpaHCTBe"
[MoBTOpEHME: YrON Mexay
NPSAMbIMU Ha NI0CKOCTH,
TPUrOHOMETPUS B NPOU3BO/ILHOM

TPeyrosbHNKe, TeopemMa KOCMHYCOB

[MoBTOpeHMe: yron mMmexay
CKpeLyMBaroLWMMNCS NpambiMn B
NMpoOCTPaHCTBe

["eoMeTprYECKNE MeTobl
BbIYUCNIEHNA YIN1a MexXay

25.01.2027

26.01.2027

27.01.2027

01.02.2027

02.02.2027

03.02.2027

08.02.2027

09.02.2027

10.02.2027

https://m.edsoo.ru/L9E703U3
\%

https://rm.edsoo.ru/Z9E166HH
b

https://rm.edsoo.ru/TISUOWZ
L

https://rm.edsoo.ru/DHFUCB
WO6

https://rn.edsoo.ru/9OANVFE
9E

https://rn.edsoo.ru/JW5UZNN
81

https://rm.edsoo.ru/SKORHW
DFQ

https://rn.edsoo.ru/WBREU9
L7

https://rn.edsoo.ru/3U40237C
K


https://m.edsoo.ru/L9E703U3V
https://m.edsoo.ru/L9E703U3V
https://m.edsoo.ru/Z9E166HHZ
https://m.edsoo.ru/Z9E166HHZ
https://m.edsoo.ru/TJSUOWZTH
https://m.edsoo.ru/TJSUOWZTH
https://m.edsoo.ru/DHFUCBWO6
https://m.edsoo.ru/DHFUCBWO6
https://m.edsoo.ru/9OANVFE9E
https://m.edsoo.ru/9OANVFE9E
https://m.edsoo.ru/JW5UZNN8J
https://m.edsoo.ru/JW5UZNN8J
https://m.edsoo.ru/SK9RHWDFQ
https://m.edsoo.ru/SK9RHWDFQ
https://m.edsoo.ru/WBREU9US7
https://m.edsoo.ru/WBREU9US7
https://m.edsoo.ru/3U4O237CK
https://m.edsoo.ru/3U4O237CK

66

67

68

69

70

71

72

73

NpPAMbIMN B MHOIorpaHHuUKax

[ByrpaHHbIin yron. CBOWCTBO
NMHEWNHbIX YrNoB [BYrpaHHOro
yrna

MepneHAVKYNSipHble NIOCKOCTW.
CBolicTBa B3aMMHO
nepneHANKYNSAPHbIX MI0CKOCTEN

Mpu3Hak NepneHanKynspHOCTY
MIOCKOCTEN; Teopema 0 NpsMoi
rnepeceyeHmns AByX Mn0CKOCTeN
nepneHanKyNspHbIX TPeTbel
NNOCKOCTK

MpAMOYronbHbIA Napannenenunes;
Ky0; n3MepeHus, CBOMCTBa
MPAMOYTO/IbHOr0
napannenenunega

Teopema 0 AnaroHanu
NPAMOYTO/IbHOr0
napannenenunesa u cneicTaune u3
Heé

CTtepeomeTpuyeckne n
NpUKNagHbIe 3agadn, CBA3aHHbIe CO
B3aUMHbIM PacnoOXeHNEM
MPAMBIX U NIOCKOCTK

MoBTOpeHUE: CKpeLLMBatoLLimecs
npsiMble, NapanesbHble MA0CKOCTY
B CTaHAAPTHbIX MHOTOrPaHHMKax

Mapa napannenbHbIX MA0CKOCTEN

15.02.2027

16.02.2027

17.02.2027

22.02.2027

24.02.2027

01.03.2027

02.03.2027

03.03.2027

https://rn.edsoo.ru/8H4CYFA
L

https://rn.edsoo.ru/FIHM69N

https://rm.edsoo.ru/FY5TMO4
3t

https://rn.edsoo.ru/K99DBND
AW

https://rn.edsoo.ru/E3T10AD6
|

https://rm.edsoo.ru/4TBYU36

https://rn.edsoo.ru/TL947D6
WK

https://rn.edsoo.ru/YFWZTO
REN


https://m.edsoo.ru/8H4CYFAB0
https://m.edsoo.ru/8H4CYFAB0
https://m.edsoo.ru/F1HM69NVD
https://m.edsoo.ru/FY5TMQ43F
https://m.edsoo.ru/FY5TMQ43F
https://m.edsoo.ru/K99DBNDAW
https://m.edsoo.ru/K99DBNDAW
https://m.edsoo.ru/E3T10AD6I
https://m.edsoo.ru/E3T10AD6I
https://m.edsoo.ru/4TBYU36HZ
https://m.edsoo.ru/TL947D6WK
https://m.edsoo.ru/TL947D6WK
https://m.edsoo.ru/YFWZTQREN
https://m.edsoo.ru/YFWZTQREN
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75

76

7

78

79

80

81

82

Ha CKpeLLMBatoLLMXCa NPSAMBIX,
paccTosiHe MeXay
CKpeLMBaoLWLnuMmncsa npsMbIMy B
MPOCTbIX CUTyaLMaX

PaccToaHme OT TOUKKN A0
MAOCKOCTW, paccTosiHWE OT NPSMOVA
[0 NI0CKOCTH

BblumcneHne paccTossHUIA MeXAY
CKpeLyMBatoLWmMmMmncs npsMbIMu ¢
MOMOLLbIO MepneHANKYNSPHOA
MI0CKOCTY

TpéxrpaHHbIil yros, HepaBeHCTBa
[NA TPpexrpaHHbIX yrnos. Teopema
Mudaropa, TeopeMbl KOCUHYCOB
CUHYCOB AJ11 TPEXTPaHHOIO0 yrna
AnemMeHTbI cthepuyeckoit
reoMeTpuun: reofesnyeckue TMHUN
Ha 3emsne

KoHTponbHas pabota "Yrnbl u
paccToaHua"

CucTtemartusaumsa 3HaHUA
"MHororpaHHuK v ero sieMeHTbI"
Mupamnga. Buabl nupamug,
MpaBunbHaa nupamuia

Mpu3ma. NMpamasa n HaKNoHHasA
npusmbl. MNpasBunbHas npusma

Mpamoil napannenenunes,
NPSAMOYTONbHBIA Napannenenunes,

09.03.2027

10.03.2027

15.03.2027

16.03.2027

17.03.2027

22.03.2027

23.03.2027

24.03.2027

05.04.2027

https://rn.edsoo.ru/W5GN48E
iM

https://r.edsoo.ru/5SW9oVI1H
MD

https://rn.edsoo.ru/3XGHNL
041

https://rn.edsoo.ru/HMVTV74
Ccp

https://r.edsoo.ru/IRTWZ59
YU

https://rn.edsoo.ru/VVC3UOA
K3B

https://rn.edsoo.ru/J3R0247E0

https://rn.edsoo.ru/JNDHOO8
N

https://rn.edsoo.ru/L8803LZG
£


https://m.edsoo.ru/W5GN48EIM
https://m.edsoo.ru/W5GN48EIM
https://m.edsoo.ru/5W9VI1HMD
https://m.edsoo.ru/5W9VI1HMD
https://m.edsoo.ru/3XGHNLQ4J
https://m.edsoo.ru/3XGHNLQ4J
https://m.edsoo.ru/HMVTV74CP
https://m.edsoo.ru/HMVTV74CP
https://m.edsoo.ru/1RTWZ59YU
https://m.edsoo.ru/1RTWZ59YU
https://m.edsoo.ru/VC3UOAK3B
https://m.edsoo.ru/VC3UOAK3B
https://m.edsoo.ru/J3R0247E0
https://m.edsoo.ru/JNDH0O8E0
https://m.edsoo.ru/JNDH0O8E0
https://m.edsoo.ru/L8803LZGS
https://m.edsoo.ru/L8803LZGS
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84

85

86

87

88

89

90

91

92

93

94

95

Ky0
BbInyK/ible MHOrOrpaHHUKW.
Teopema Siinepa

BbINyK/ble MHOrOrpaHHUKM.
Teopema diinepa. MpaBubHbIE K
nonynpaBuibHble MHOFOTrPaHHUKM

KoHTponbHas pabota
"MHororpaHHuKu"

lMoHATME BEKTOPA Ha MIOCKOCTU U
B NPOCTpPaHCTBE

CyMMma BEKTOPOB
Pa3HOCTb BEKTOpPOB
MpaBuno napannenenunesa

YMHOXeHMe BeKTopa Ha uncno

Pa3noXeHune BekTopa no 6asmcy
TPEX BEKTOPOB, He fexalynx B
OfHOM NNOCKOCTK

CkanapHoe npousBefeHune

BbluncneHue yrna mexay
BEKTOpamMu B NPOCTPaHCTBe

MpocTeliwmne 3a4ayun ¢ BeKTopamu

MpocTeine 3afaqm ¢ BEKTOpaMu

06.04.2027

07.04.2027

12.04.2027

13.04.2027

14.04.2027

19.04.2027

20.04.2027

21.04.2027

26.04.2027

27.04.2027

28.04.2027

04.05.2027

05.05.2027

https://r.edsoo.ru/BATOMDU
w

https://rn.edsoo.ru/OOMX9G
AlS

https://r.edsoo.ru/3N52B3TE
M

https://rn.edsoo.ru/LRBSE3B
09

https://rn.edsoo.ru/MNTSX2
XL8

https://rm.edsoo.ru/5SHBMZ1P
oun

https://rm.edsoo.ru/XS6AN7L
M

https://m.edsoo.ru/MJUH128

https://rn.edsoo.ru/U760IDCT
G

https://r.edso0.ru/JZ46VVNC7
1

https://r.edsoo.ru/lU5196UO
P

https://r.edsoo.ru/FIXV79T8
b

https://rn.edsoo.ru/JJCWURN
Go1


https://m.edsoo.ru/B4T0MDU1D
https://m.edsoo.ru/B4T0MDU1D
https://m.edsoo.ru/QOMX9GA1S
https://m.edsoo.ru/QOMX9GA1S
https://m.edsoo.ru/3N52B3TEM
https://m.edsoo.ru/3N52B3TEM
https://m.edsoo.ru/LRBSE3B09
https://m.edsoo.ru/LRBSE3B09
https://m.edsoo.ru/MNTSX2XL8
https://m.edsoo.ru/MNTSX2XL8
https://m.edsoo.ru/5HBMZ1POH
https://m.edsoo.ru/5HBMZ1POH
https://m.edsoo.ru/XS6AN7LA2
https://m.edsoo.ru/XS6AN7LA2
https://m.edsoo.ru/MJUH128LR
https://m.edsoo.ru/U760IDCTG
https://m.edsoo.ru/U760IDCTG
https://m.edsoo.ru/JZ46VNC71
https://m.edsoo.ru/JZ46VNC71
https://m.edsoo.ru/IU5I96UQP
https://m.edsoo.ru/IU5I96UQP
https://m.edsoo.ru/FJXV79T8B
https://m.edsoo.ru/FJXV79T8B
https://m.edsoo.ru/JCWURNG01
https://m.edsoo.ru/JCWURNG01

96

97

98

99

100

101

102

MpocTeine 3afa4m ¢ BEKTOpaMu

MpocTeine 3afavm ¢ BEKTOpaMu

O606LLeHNne 1 cucTemaTusaLms
3HaHWI

O606LeHne 1 cucTemaTusaLms
3HaHWI

MToroeast KOHTposibHasA paboTa

MToroeasi KOHTpoO/ibHasA paboTa

0606LLeHMe 1 cucTemaTn3aLms
3HaHWI

OBLWEE KOJIMYECTBO YACOB T10
NMPOIrPAMME

102

11.05.2027

12.05.2027

17.05.2027

18.05.2027

19.05.2027

24.05.2027

25.05.2027

https://rn.edsoo.ru/BEHWOE
LKS

https://rn.edsoo.ru/P3W8WZZ

https://r.edsoo.ru/ECRMXS
NM3

https://r.edsoo.ru/XXBTFP5
\Yb

https://rn.edsoo.ru/SFGPDW
NKO

https://rn.edso0.ru/X3ZG8A6

https://rm.edsoo.ru/931AWXE
M


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

11 KNTACC

Ne
n/n

10

Tema ypoka

[oBTOpeHne Tembl
"KoopauHatbl BEKTOpa Ha
MIOCKOCTW 1 B NpOCTpaHcTee"

lMoBTOpeHune Tembl "CKanapHoe
npovssefeHne BEKTOPOB"
lMoBTOpeHne Tembl
"BbluncneHve yrna mexay
BEKTOpamMu B NpocTpaHcTee"
[MoBTOpeHne TeMbl "YpaBHEHUE
NPSAMOiA, NPOXoAsLLEl Yepes age
TOUKMK"

YpaBHEeHMe NI0CKOCTH,
HOpMa/ib, ypaBHEHWE M/I0OCKOCTYU
B OTpe3Kax

YpaBHeHMe NI0CKOCTH,
HOpMasib, YpaBHEHWE MI0CKOCTH
B OTpe3kax

BekTopHOe nponsBseseHue

JNnHelHble HepaBEHCTBa,
NINHeHOe NporpaMMupoBaHue

JInHeliHble HepaBeHCTBA,
NINHeHOe NporpaMmMupoBaHue

AHanuTmnyeckue MeToAbl

KonnyectBo 4Yacos

Bcero

KOHTpPO/IbHbIE
paboThbl

MpakTnyeckune
paboThbl

OaTa
n3yyeHus

ONeKTPOHHbIE UMPpPOBbIE
o6pasoBaTe/ibHble pecypchl

https://rm.edsoo.ru/\WVERSDSI4U

https://rn.edso0.ru/M6JO60NJ7

https://rn.edso0.ru/55KY41LVG

https://rn.edsoo.ru/U20HPUS6W

https://m.edsoo.ru/VYIHS8TERW

https://rn.edso0.ru/541910WGX

https://r.edsoo.ru/NTY OG2APM

https://rn.edsoo.ru/54E07JO8E

https://rn.edsoo.ru/VPKWBB4AA

https://rn.edsoo.ru/KHJ20M3PV


https://m.edsoo.ru/WERSDSI4U
https://m.edsoo.ru/M6JO60NJ7
https://m.edsoo.ru/55KY41LVG
https://m.edsoo.ru/U20HPUS6W
https://m.edsoo.ru/VYIH8TERW
https://m.edsoo.ru/5419I0WGX
https://m.edsoo.ru/NTYOG2APM
https://m.edsoo.ru/54EQ7JQ8E
https://m.edsoo.ru/VPKWBB4AA
https://m.edsoo.ru/KHJ2OM3PV

12

13

14

15

16

17

18

19

20

pacuéTa yrna Mexay npsmbiMu B
MHOTOrpaHHUKax

AHanMTnyeckne MeTofbl
pacuéTta yrna mexay
NJOCKOCTSIMU B
MHOTOrpaHHNKax

dopmyna pacCToAHMA OT TOUKU
[l0 MOCKOCTM B KOOpAMHAaTax

Haxo)xaeHune paccTosiHWiA OT
TOYKM [0 NJIOCKOCTYU B Ky6e
HaxoxgeHune paccTosHUIA OT
TOYKW [JO NIOCKOCTYN B
npaBUIbLHON NUpammnze
KoHTponbHas pabota
"AHanntnyeckaa reomeTpma”

CeyeHuna MHOrorpaHHUKOB:
CTaHOAPTHbIE MHOIOrpaHHMKN

CeuyeHns MHOrOrpaHHWKOB:
MeTo[, CNnefoB

CeyeHnss MHOrOrpaHHMKOB:
cTaHAapTHbIE MI0CKOCTH,
nepeceveHns NPAMbIX v
NNOCKOCTEN
MapannenbHblie Npamble U
MI0CKOCTW: NapanenbHble
ceyeHus

MapannenbHble NpsiMble U
NMOCKOCTMW: PacyéT OTHOLLEHWI

https://rm.edsoo.ru/DDXUUAIA5

https://rn.edsoo.ru/SG451UUG1

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

https://r.edsoo.ru/UZ15UU37F

https://rn.edsoo.ru/8NGI 1GHFM

https://r.edso0.ru/219603NHO

https://rm.edso0.ru/52XG02J5B

https://rn.edsoo.ru/CUP7TCPXO

https://r.edsoo.ru/MM69MKRDP

https://rn.edsoo.ru/O71ROIJFI


https://m.edsoo.ru/DDXUUAIA5
https://m.edsoo.ru/SG451UUG1
https://m.edsoo.ru/8V2N4X1L3
https://m.edsoo.ru/UZ15UU37F
https://m.edsoo.ru/8NGI1GHFM
https://m.edsoo.ru/219603NHQ
https://m.edsoo.ru/52XGO2J5B
https://m.edsoo.ru/CUP7TCPXQ
https://m.edsoo.ru/MM69MKRDP
https://m.edsoo.ru/O71ROIJFI

21

22

23

24

25

26

27

28

MapannenbHble Npamble U
MNOCKOCTW: YI/bl MEXAY
CKpeLLMBaoLWnumMmnca npsMbiMm

MepneHanKynspHble NPsMble 1
M0CKOCTU: CTaHAAPTHble Napbl
nepneHANKyNSpHbIX NIOCKOCTEN
Y NPAMBIX, CUMMETPUM
MHOTOrpaHHKOB

MepneHanKyNspHble MpsMble 1
MA0CKOCTU: TeopeMa 0 Tpex
nepneHanKynapax
MepneHanKynspHble NPsMble 1
M0CKOCTU: BbIYMCNEHMA A/IUH B
MHOFOrpaHHMUKax

lMoBTOpEHME: Nowaan
MHOr0YroNbHUKOB, (DOPMY/ibl
ANa nNnowagen, coobpaxeHus
nogobus

[MoBTOpEHME: Nnowaan
MHOrOYro/NbHUKOB, (DOPMY/ibl
AN nnowagen, coobpaxeHns
nogobus

[MoBTOpEHME: nnowaan
MHOr0Yro/NbHUKOB, (DOPMY/ibl
AN nnowagein, coobpaxeHns
nogobus

Mnowaan cevyeHuii
MHOrorpaHH/KOB: nnoLuaan
NMOBEPXHOCTEN, pa3pe3aHuns Ha

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

https://rn.edsoo.ru/YOUVTEVZX

https://rn.edsoo.ru/HOIN20ZJP

https://rn.edsoo.ru/OWFAO1A9]

https://rn.edso0.ru/FDRZ0O9G4X

https://rn.edsoo.ru/1ZYRNNIKV

https://rm.edsoo.ru/HWHVFNLOO

https://rn.edsoo.ru/X2HRM9HD4


https://m.edsoo.ru/26EPTM74A
https://m.edsoo.ru/YQUVT6VZX
https://m.edsoo.ru/HQIN2OZJP
https://m.edsoo.ru/OWFAQ1A9J
https://m.edsoo.ru/FDRZO9G4X
https://m.edsoo.ru/1ZYRNNIKV
https://m.edsoo.ru/HWHVFNLOO
https://m.edsoo.ru/X2HRM9HD4

29

30

31

32

33

34

35

36

37

4acTu, coobpaxkeHus nofobus

Mnowaan cevyeHuii
MHOFOrpaHHMKOB: MoLiaan
MOBEPXHOCTEN, paspesaHns Ha
4acTu, coobpaxkeHus nofobus

KoHTponbHas pabota
"lNoBTOpEHME: MHOTOrPaHHUKN,
CceYeHns MHOrorpaHHMKoB"

O6bém Tena. O6bLeM
NPSIMOYTONbHOI0
napannenenunega

3agaun 06 yaBoeHuUn Kyba, o
KBagpaType Kyba; 0 Tpucekuun
yrna

CTepeomeTpuyeckne 3agauu,
CBfI3aHHbIE C 06bEMOM
NPSIMOYTONbHOI0
napannenenuneaa

MpuKnagHble 3agayn, CBS3aHHbIE

C BblYMCNEHNEM O0ObEMA
NPSMOYrONbHOI0
napannenenunega

O6bEM NpAMO NPU3MbI

CTtepeomeTpuyeckne 3agauu,
CBSI3aHHbIE C BbIYUCNEHVEM
06bEMOB MPAMOI MPU3MbI

MpuKnagHble 3agayun, CBS3aHHbIE

C 06EMOM NPSMOI NPU3MbI

https://rn.edsoo.ru/8H4ELY 9K

https://rn.edsoo.ru/SSUW1WWV1

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

https://r.edsoo.ru/\VK2J2TXEF

https://rn.edsoo.ru/ODR6H6TOS

https://m.edso0.ru/OSHTIOT1G

https://rn.edsoo.ru/8AILOYHYJ

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

https://m.edsoo.ru/01'YC4F8IU


https://m.edsoo.ru/8H4ELY9N6
https://m.edsoo.ru/S8UW1WWV1
https://m.edsoo.ru/6UXGO0RC9
https://m.edsoo.ru/VK2J2TXEF
https://m.edsoo.ru/0DR6H6TQS
https://m.edsoo.ru/0SHTIOT1G
https://m.edsoo.ru/8AIL9YHYJ
https://m.edsoo.ru/1D8HV54A9
https://m.edsoo.ru/QIYC4F8IU

38

39

40

41

42

43

44

45

46

BbluncneHne 06b-EMOB Ten €
NMOMOLLbIO onpefieNléHHOro
nHTerpana. O6bEM HaKIOHHOWA
npuU3Mbl

BbluncneHne 061-EMOB Ten €
NMOMOLLbIO onpefeniéHHOro
nHTerpana. O6LEM NUpamuzbl

dopmyna 06bEMA Nupamugpl.
OTHOLLEeHVEe 06BbEMOB NUpamng, ¢
06LLMM YroM

dopmyna 06bEMa Nupamugpl.
OTHoLeHVe 06bEMOB NUPaMUA C
06LWNUM yriom

CTtepeomeTpuyeckne 3agauu,
CBfA3aHHble C 06bEMaMM
HaKNOHHOW NPU3Mbl

CTtepeomeTpuyeckne 3agauu,
CBfA3aHHble C 06 bEMaMM
nupamuApl

MpuknagHble 3aga4n no Teme
"O6bEMBI TEN", CBSA3aHHbIE C
06bEMOM HAKNOHHON NPU3MbI

MpuKnagHble 3agayn no Teme
"O06bEMbI TEN", CBSA3AHHbIE C
06bEMOM NUpamMuabl

MprMeHeHne 06HEMOB.

BbluncneHue pacctoaHusa go
NNOCKOCTH

https://rm.edsoo.ru/ON585060H

https://rn.edsoo.ru/2CJLCMKSN

https://rn.edsoo.ru/AL3PODCOE

https://r.edso0.ru/3GOOAJRNY

https://r.edsoo.ru/7TR8RHWO7

https://r.edso0.ru/SF480DTS6

https://rm.edso0.ru/9SF60YYVX

https://r.edsoo.ru/Z4MZ27RMY

https://rn.edsoo.ru/I39CX03CP


https://m.edsoo.ru/ON585060H
https://m.edsoo.ru/2CJLCMK8N
https://m.edsoo.ru/AL3P0DC9E
https://m.edsoo.ru/3GOOAJRNY
https://m.edsoo.ru/7TR8RHWO7
https://m.edsoo.ru/SF48ODTS6
https://m.edsoo.ru/9SF6OYYVX
https://m.edsoo.ru/Z4MZ27RMY
https://m.edsoo.ru/I39CXO3CP
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48

49

50

51

52

53

54

95

56

KoHTponbHas pabota "O6béM
MHOrorpaHHmKa"

LiunuHapuyeckas NoOBEPXHOCTb,
obpasytoLyme LUANHAPUYECKOA
MOBEPXHOCTU

LimnnHgp. Mpsmoin Kpyroeoia
unnuHgp. Mnowaab
MOBEPXHOCTU UMANHAPA
KoHMyeckasa noBepxHOCTb,
o6pasyroLime KOHMYEeCKon
NnoBepxHOCTN. KOHYyC

CeueHune KoHyca NNoCcKOCTbIO,
napannenbHON Na0CKOCTU
OCHOBaHMA

YCeuéHHbI KOHYC.
306paXkeHne KOHYCOB U
YCEUYEHHBIX KOHYCOB

Mnowaab 60KOBOI NMOBEPXHOCTM
1 MOJIHOW MOBEPXHOCTM KOHYyCa

rMnowanb 60KOBOM MOBEPXHOCTH
¥ MONHON NOBEPXHOCTU KOHYCa
CTtepeomeTpuyeckue 3afavn Ha
[0Ka3aTefIbCTBO U BbIYUCNEHNE,
NOCTPOEHMNEM CEYEHWI
UMNNHAPa, KOHYCa
CTtepeomeTpuyeckue 3afavm Ha
[0Ka3aTeIbCTBO U BbIUMC/IEHME,
MOCTPOEHNEM CEYeHWI

https://m.edsoo.ru/XNWZSSJ7P

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

https://rn.edsoo.ru/MAVWA4KY 55

https://rn.edsoo.ru/PVRE7HOGY

https://rn.edsoo.ru/EOVSHALSL

https://rn.edsoo.ru/9VKWVDCTE

https://rn.edsoo.ru/AWKB9E4NE

https://rn.edsoo.ru/9NF4AUE3K]J

https://rn.edsoo.ru/0ZVH5EXL9

https://rn.edsoo.ru/AKF6PW62W


https://m.edsoo.ru/XNWZSSJ7P
https://m.edsoo.ru/7DHKEHEG6
https://m.edsoo.ru/MAVW4KY55
https://m.edsoo.ru/PVRE7HQ6Y
https://m.edsoo.ru/EOVSHAL8L
https://m.edsoo.ru/9VKWVDCTE
https://m.edsoo.ru/AWKB9E4NE
https://m.edsoo.ru/9NF4UE3KJ
https://m.edsoo.ru/QZVH5EXL9
https://m.edsoo.ru/AKF6PW62W
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58

59

60

61

62

63

64

65

66

UMAMHApPA, KOHYyCa

MpuKnagHble 3agayun, CBS3aHHbIE
C LUIMHAPOM

MpuknagHble 3afayn, cBs3aHHbIe
C LMNUHAPOM

Ctbepa 1 wap

MepeceyeHmne cgepsbl U Wwapa ¢
NA0CKOCTbIO. KacaHue Lwapa un
chepbl MNIOCKOCTLIO. Bug n
n306paxeHune Lwapa

MepeceyeHmne cepbl U Wwapa ¢
NnoCKoCTbiO. KacaHue Lwapa un
cthepbl MNIOCKOCTLIO. Bug n
n306paxkeHune LWwapa

YpaBHeHue cepbl. MNnowanb
chepbl 1 eé yacTel

CumMmeTpus cepbl 1 LWapa

CTepeomeTpuyeckme 3afauv Ha
[0Ka3aTeIbCTBO U BbIUMC/IEHME,
CBsi3aHHble CO Chepoit 1 Lapom,
MOCTPOEHNEM NX CEYEHNIA
MA0CKOCTbHO

CTtepeomeTpuyeckne 3agaym Ha
[0Ka3aTesIbCTBO M BbIYUC/IEHNE,
CBSiI3aHHbIe CO C(HEPOi 1 LIapomM,
MOCTPOEHNEM NX CEYEHNIA
NNOCKOCTbHO

MpuKnagHble 3agaqn, CBS3aHHbIE

https://m.edso00.ru/3429ZLHT5

https://m.edsoo.ru/ZY 6ENPVKD

https://m.edsoo.ru/W1TVKAIJOR

https://m.edsoo.ru/JFSNB5ZS0

https://m.edsoo.ru/M6WK9K950

https://m.edsoo.ru/U8G24BO8H

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

https://m.edsoo.ru/MSYBPKH7R

https://m.edsoo.ru/MXRDTK72T

https://m.edsoo.ru/XW5LI7A9]


https://m.edsoo.ru/3429ZLHT5
https://m.edsoo.ru/ZY6ENPVKD
https://m.edsoo.ru/W1TVKAJOR
https://m.edsoo.ru/JF8NB5ZS0
https://m.edsoo.ru/M6WK9K95O
https://m.edsoo.ru/U8G24BO8H
https://m.edsoo.ru/6E6GX0YJS
https://m.edsoo.ru/MSYBPKH7R
https://m.edsoo.ru/MXRDTK72T
https://m.edsoo.ru/XW5LI7A9J
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68

69

70

71

72

73

74

75

76

77

CO C(hepoi 1 Wwapom
[MoBTOpeHMe: OKPYXXHOCTb Ha
MNOCKOCTU, BbIYUC/IEHUS B
OKPY>KHOCTU, CTaHAapTHbIe
nogo6us

Pa3nnyHble KOMOMHALWK Ten
BpaLLeHMs U MHOTOrPaHHNKOB

3agaum no teme "Tenaun
NOBEPXHOCTY BpaLleHna"

3agaum no teme "Tenau
NOBEPXHOCTY BpaLLeHna"

KoHTponbHas pabota "Tena u
NOBEPXHOCTY BpaLleHna"

O6bEM umnuHapa. Teopema 06
06bEME MPAMOro umMnnHapa
BbluncneHne 06b-EMOB Ten €

NMOMOLLIbIO onpefenéHHOoro
nuterpana. O6bLEM KOHyca

Mnowaan 60KOBOW ¥ NOJTHOM
MOBEPXHOCTM KOHYyCa

CTtepeomeTpuyeckne 3afayu,
CBfi3aHHbIe C BbIYMC/IEHVEM
06bEMOB LMNIMHAPA, KOHYCa

MpuknagHble 3aga4n no Teme
"O6bEMbBI 1 NNoLaan
nosepxHocTew Ten"

O6bEM Luapa 1 WapoBoro
cekTopa. Teopema 06 06bEMe

https://rn.edsoo.ru/EJ20DAVE]

https://rn.edsoo.ru/LE7933LXX

https://rn.edsoo.ru/PHHLCG54E

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

https://rn.edsoo.ru/33W222M63

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

https://rn.edsoo.ru/ACTOMFMVF

https://rn.edsoo.ru/ZYTK7P8B1

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

https://rn.edsoo.ru/OXEA9GPVB

https://rn.edsoo.ru/VV60ONBVZX


https://m.edsoo.ru/EJ2QDAVEJ
https://m.edsoo.ru/LE7933LXX
https://m.edsoo.ru/PHHLCG54E
https://m.edsoo.ru/22WPBLTP9
https://m.edsoo.ru/33W222M63
https://m.edsoo.ru/1ZN2S6ZMO
https://m.edsoo.ru/ACT0MFMVF
https://m.edsoo.ru/ZYTK7P8B1
https://m.edsoo.ru/7O9VJYPSC
https://m.edsoo.ru/QXEA9GPVB
https://m.edsoo.ru/VV6ONBVZX

78

79

80

81

82

wapa. Mnowags cgepsol.
CTtepeomeTpuyeckne 3agauu,
CBfi3aHHbIE C BbIYMC/IEHNEM
06bEMOB LUapa, LLIAapoBOro
CerMeHTa 1 LWapoBoro cekropa

MpuknagHble 3aga4u no Teme
"O6bEMbI TeN", CBA3aHHbIE C

06BEMOM LLiapa 1 NnoLasbto

cepbl. COOTHOLLEHNA MeXaY
NAoWaasaMN NOBEPXHOCTEN W

06bEMaMM NoA06HbLIX Ten

Mogo6HbIe Tena B MPOCTPAHCTBE.
N3meHeHne 06bEMa npu
nogobun. CtepeomeTpuYecKmne
3afjauu, CBA3aHHbIe C
BblYMCNEHNEM 0O6BLEMOB TeN U
nnowiagei noBepxHocTei

KoHTponbHas pabota "Mnowann
NMOBEPXHOCTU N 06bEMBI 1
Kpyrneix ten"

[BMKeHna NnpocTpaHCcTBa.
OTob6paxeHuns. OBuxeHUs 1
paBeHCTBO uryp. Obuiue
CBOWCTBA ABUXEHUN

Buabl 4BUKEHWIA:
napannenbHblii nepeHoc,
LleHTpaslbHas CUMMETpUS, 1
3epKa/ibHasi CUMMETpUS,

MOBOPOT BOKPYT NPsSiMOit

https://rn.edsoo.ru/EZH9GRUEJ

https://rn.edsoo.ru/H24188MKO

https://rn.edsoo.ru/73UODGNYR

https://rn.edsoo.ru/RXJAYW6NA

https://r.edso0.ru/ZSUA77NTX


https://m.edsoo.ru/EZH9GRUEJ
https://m.edsoo.ru/H24I88MKQ
https://m.edsoo.ru/73UODGNYR
https://m.edsoo.ru/RXJ4YW6NA
https://m.edsoo.ru/ZSUA77NTX

83

84

85

86

87

88

89

90

Mpeobpa3oBaHUs NOA06OUS.
Mpsamas n chepa iinepa
["feomeTpuryeckme 3agadn Ha
NMPUMEHeHNe ABVXeHNs

KoHTponbHas paboTa "BeKTopsl
B NpocTpaHcTBe"

O6o6LatoLLee noBTopeHne 11
NOHATUIA N METOAOB Kypca
reometpum 10-11 knaccos,
cucTeMaTmsaums 3HaHuiA:
"lMapannenbHOCTb NPAMBIX U
NNOCKOCTEN B NPOCTpaHCTBe"

O6o6LatoLLee nosTopeHne 11
NOHSATUIA N METOLO0B Kypca
reometpum 10-11 Knaccos,
cucTemaTtm3aumns 3HaHuiA:
"BeKTopbl B npocTpaHcTBe"

O6o6LatoLLee nosTopeHne 11
NMOHATUIA N METOAO0B Kypca
reometpum 10-11 knaccos,
cucTeMaTu3aumns 3HaHW:
"BeKTopbl B NpocTpaHcTBe"

O6o6uatoLLee noBTopeHne 11
MOHATWIA N METOA0B Kypca
reometpum 10-11 Knaccos,
cucTemMaTtm3aumna 3HaHWiA:
"O6beM MHOrorpaHHuKa"

O6o6LatoLLee noBTopeHne 11
NOHATUI 1 METOAOB Kypca

https://m.edsoo.ru/AIPU2WOAX

https://m.edsoo.ru/KFDHOMGKZ

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

https://m.edsoo.ru/IHVB2NZH9

https://rm.edsoo.rm/AQEFPERJO

https://m.edsoo.ru/3N1JOLN63

https://rn.edso0.rn/B85S7VDTC

https://r.edsoo.r/AJX4CDP5I


https://m.edsoo.ru/A1PU2WOAX
https://m.edsoo.ru/KFDH0MGKZ
https://m.edsoo.ru/4F52B11KK
https://m.edsoo.ru/1HVB2NZH9
https://m.edsoo.ru/AQEFPERJ0
https://m.edsoo.ru/3NIJ0LN63
https://m.edsoo.ru/B85S7VDTC
https://m.edsoo.ru/AJX4CDP5I

91

92

93
94

95

96

97

reometpum 10-11 knaccos,
cucTeMaTmsaums 3HaHuiA:
"O6beM MHOrorpaHHuKa"

O6o6LatoLLee nosTopeHne 11
NOHATUIA N METOAOB Kypca
reometpum 10-11 knaccos,
cucTeMaTu3aumns 3HaHW:
"lMnowanm noBepxHoOCTU K
06bEMbI KpYT/bIX Ten"

O6o6LatoLLee noBTopeHne 11
NOHSATUIA N METOLO0B Kypca
reometpum 10-11 knaccos,
cucTeMaTusaumns 3HaHW:
"lMnowanm noBepxHoOCTU U
00BbEMbI KPYI/bIX TeN"

MToroeasi KOHTpPOsibHasA paboTa
MToroeasi KOHTpoOsibHasA paboTa

lMoBTOpeHue, 0606LLEHNE 1
cucTeMaTunsaums 3HaHuUin

VicTopusa pa3sutus
CTEPEOMETPUN KaK HayKu 1 eé
pOJib B Pa3BUTUU COBPEMEHHbIX
NHXXEHEPHbIX Y KOMMbIOTEPHbIX
TEXHONOrniA

VicTopusa pa3sutus
CTEPEOMETPUN KaK HayKun u eé
pOJib B Pa3BUTUN COBPEMEHHbIX
NHXXEHEPHbIX Y KOMMNbHOTEPHbIX
TEXHOOr i

https://r.edsoo.ru/H2ZABPRXO

https://rm.edsoo.ru/JG1DJ50NK

https://rn.edsoo.ru/GXZMP89GD
https://m.edsoo.ru/3/174MY6M

https://rn.edsoo.ru/UI26CB4XL

https://rn.edsoo.ru/IEBALO6B5

https://rn.edsoo.ru/8ZKNMYF03


https://m.edsoo.ru/H2ZABPRXO
https://m.edsoo.ru/JG1DJ50NK
https://m.edsoo.ru/GXZMP89GD
https://m.edsoo.ru/3JI74MY6M
https://m.edsoo.ru/UI26CB4XL
https://m.edsoo.ru/IE8ALO6B5
https://m.edsoo.ru/8ZKNMYF03
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99

100

101

102

VicTopusa pa3sutus
CTEPEOMETPUM KaK HayKun 1 eé
pOJib B Pa3BUTUW COBPEMEHHbLIX
NHXXEHEPHbIX Y KOMMbHOTEPHbIX
TEXHOMOr i

VicTopusa pa3sntus
CTEPEOMETPUN KaK HayKun u eé
pOJib B Pa3BUTUU COBPEMEHHbLIX
NHXXEHEPHbIX Y KOMMbIOTEPHbIX
TEXHONOr A

WcTopusa passutus
CTEPEOMETPUN KaK HayKun 1 eé
pOJib B Pa3BUTUW COBPEMEHHbLIX
NHXXEHEPHbIX Y KOMMbHOTEPHbIX
TEXHONOrniA

VicTopus pa3sutus
CTEPEOMETPUN KaK HayKu 1 eé
pOJib B Pa3BUTUW COBPEMEHHbLIX
NHXXEHEPHbIX Y KOMMbHTEPHbIX
TEXHOMOr i

VicTopusa pa3smtus
CTEPEOMETPUN KaK HayKun u eé
pO/ib B Pa3BUTUN COBPEMEHHbIX
NHXXEHEPHbIX Y KOMMbIOTEPHbIX
TeXHONOrnii

OBLWEE KOJIMYECTBO YACOB T10
NMPOrPAMME

102

https://rn.edso0.rn/41X3XKQOG

https://rn.edsoo.r/4PGHOJY AH

https://rn.edsoo.r/GEJCO734F

https://m.edsoo.ru/RK4XSFWNR

https://r.eds00.rm/X89TQ8776


https://m.edsoo.ru/41X3XKQOG
https://m.edsoo.ru/4PGHOJYAH
https://m.edsoo.ru/GEJCO734F
https://m.edsoo.ru/RK4XSFWNR
https://m.edsoo.ru/X89TQ8776




MPOBEPAEMBIE TPEBOBAHUA K PE3Y/IbTATAM OCBOEHWEA
OCHOBHOW OBPA30OBATE/IbHOW MPOIrPAMMBbI

10 KJTACC

Kog
npoBepsieMoro
pesynbTaTa

7
7.1

7.2

7.3

7.4

7.5

7.6

7.7

7.8

7.9

7.10

7.11

7.12

7.13

MpoBepsieMble NpeiMeTHbIe pe3y/ibTaTbl OCBOEHUA OCHOBHO
o6pasoBaTesnibHON NporpamMmbl cpegHero obuwero obpasoBaHus

"feomeTpus
OnepupoBaTb MOHATUAMW: TOYKA, NpPAMas, MAOCKOCTb

MpYMeHATb aKCMOMbl CTEPEOMETPUM W CNEACTBUS U3 HUX MPU PELUEHUN
reoMeTpUYEcKmnx 3agau

OnepupoBaTb MOHATUAMMW:  MapanieslbHOCTb U NeprneHaUKYNSPHOCTb
NPSIMbIX W NIOCKOCTEN

Knaccumumposath B3alMHOe PacrofioXeHne MpsMbIX W MNOCKOCTel B
MPOCTPaHCTBE

OnepupoBaTb MOHATUSAMW: [BYrPaHHbIA yron, rpaHyW ABYrpaHHOro yrna,
pebpo ABYrpaHHOro yrna, MIMHENWHbIA Yron ABYrpaHHOro yrna, rpagycHas
mMepa ABYrpaHHoro yrna

OnepupoBaTb MOHATUAMMW: MHOFOFPaHHWK, BbINYK/bIA W HEBbINYK/bIN
MHOrOrpaHHVK, 3/1eMeHTbl MHOTFOrpaHHWKa, NpaBW/bHbIA MHOTOrpaHHNK

PacrnosHaBaTb OCHOBHble BW[bl MHOrOrpaHHWKOB (NUpamuaa, npu3Ma,
MPSAMOYroNbHbIi Napannenenvnes, Kyo6)

KnaccumumpoBaTb  MHOTOFpaHHWKKM,  BblbMpass  OCHOBaHMA  Ans
Knaccudmkaymm (BbINyK/ble ¥ HEBbINYK/blE MHOTOrPaHHWUKK, NPaBU/bHbIE
MHOTOFPaHHMKM, NPSMbIE 1 HAKNOHHbIE MPU3Mbl, Napannenenunesbl)

OnepunpoBaTtb NOHATUAMM: CeKyLlaa NA0CKOCTb, CeYeHNe MHOrOrpaHHNKOB

O6BACHATb MPUHLMMbLI MOCTPOEHUS CEUYEHUIA MHOFOTrPaHHUKOB, MCMO/b3Ys
MEeTO[, CNefioB

CTpouTb CeYeHUs MHOrOrpaHHUKOB MEeTOLOM  C/e[ioB,  BbIMOJIHATb
(BBIHOCHbIE) NIOCKME YepTeXu N3 PUCYHKOB MPOCTbIX O6BEMHBLIX QUryp:
BUJ, CBEpXY, COOKY, CHU3Y

PewaTtb 3afayuy Ha HaxOX[eHWe reoMeTpUYecKUX BeNMYUH Mo obpasuam
NN anroputMam, MPUMEHSS W3BECTHble aHa/IMTUYECKMe MeToAbl Npu
pelleHnn  CTaHZapTHbIX  MaTeMaTMYyeCKMX 3afa4y Ha  BblUWCNeHue
PaccTOAHWUIA Mexay ABYMS TOYKaMW, OT TOYKM O MPSMOMR, OT TOYKMAO
MNOCKOCTU, MEeXAY CKpeLLMBatoLLUMUCA NPSAMbIMU

Pewatb 3afayy Ha HaxXOX[eHWe FeoMeTPUYEcKUX BenMyMH No obpasuam
WA anropuTMaMm, MPUMEHSIS W3BECTHble aHaNMTUYeCKMe MeTofbl Mpw
pelleHnn CTaHAapTHbIX MaTeMaTMYecKMX 3afjay Ha BbIYWC/EHWE YI/I0B
MEX/AY CKpewuBalWmnMIca NpsaMbIMKA, MeXay npsaMoii M NNOCKOCTbIO,



7.14

7.15

7.16

7.17

7.18

7.19

7.20

11 KNTACC

Koga
NpoBepsieMoro
pesynbTaTa

6

6.1

6.2
6.3
6.4

6.5

6.6

MEXAY NMOCKOCTAMM, ABYTPaHHbIX YI10B

BbluncnsTb 06bEMbI 1 NAOLWAAN NOBEPXHOCTE MHOrOFPaHHMKOB (NpU3Ma,
nupamMnga) C npuMeHeHWeM (OPMY/, BbIYUCAATb COOTHOLLEHWS MexXay
naowaasMmn noBepxHocTeid, 06bEmMamm Nof06HLIX MHOrOrPaHHNKOB

OnepupoBaTb MNOHATUAMU: CMMMETPUS B MNPOCTPAHCTBE, LEHTP, OCb W
M0CKOCTb CUMMETPUM, LIEHTP, OCb U MNOCKOCTb CUMMETPUMN (PUTYPbI

N3BnekaTb, MNpeobpasoBbiBaTh W WHTEPNPETUPOBATb MHAOPMALMIO O
MPOCTPAHCTBEHHbIX FEOMETPUUYECKMX (urypax, nNpeAcTaBNeHHY0 Ha
yepTeXax U PUCYHKaxX

MPUMEHATL reoMeTpuyeckre (akTbl AN pelleHns CTepPeoMeTPUYECKMX
3afjay, npegnonaratoliMx HECKOMbKO LIAroB peLUeHus, ecnu YCnoBus
MPVYMeHeHMs 3aflaHbl B ABHOW (hopMe

MpPUMeHATbL  NpoOCTeilne NPOrpaMMHbIE  CpPeacTBa W 31EKTPOHHO-
KOMMYHUKaLMOHHbIE CUCTEMbI NMPU PELLIEHNN CTEPEOMETPUYECKUX 3aau
Mp1BOAMTL MpPUMeEPbI MaTeMaTUYECKMX 3aKOHOMEPHOCTEA B Mpupoge U
KM3HW, pacno3HaBaTb NPOSIBJEHNE 3aKOHOB FeOMeTPUM B UCKYCCTBE
MPUMEHATb NONMYYeHHbIE 3HAHWSA Ha MPaKTWUKe: aHaNM3UPOBaTb peasibHble
CUTyauun 1N NPUMEHSATb U3YUYeHHbIE MOHATWS B NPOLLECCE NMOMCKA PeLLeHNS
MaTeMaTU4yecKn chopMyMpPOBaHHOM NPOGeMbl, MOLENMPOBaTL peasbHble
CUTyaUuuM Ha s3blKe TeoMeTpuW, uccnefoBaTb MOCTPOEHHbIE MOAENN C
MCMONb30BaHMEM FeOMETPUYECKUX MOHATUIA U TeopeM, annapaTa anrebpsbl,
pewaTtb  MpaKTMYeCKMe  3adaun,  CBA3aHHble C  HaXOX[eHWeM
reOMeTPUYECKNX BEIMYMH

MpoBepsieMble NpeiMeTHbIe pe3y/ibTaTbl OCBOEHUS OCHOBHOI
o6pasoBaTe/nibHON NporpamMmbl cpegHero o6uwero o6pasoBaHus

"eomeTpusa

OnepupoBaTb MOHATUSMW: LUAMHAPUYECKAs MOBEPXHOCTb, 06pasytoLune
UMIMHAPUYECKON MOBEPXHOCTW, UMAMHAP, KOHWYECKasi TMOBEPXHOCTb,
o6pasytoLLime KOHUYECKOI MOBEPXHOCTU, KOHYC, cthepuyeckas MOBEPXHOCTb

Pacno3HaBaTtb Tena BpalleHus (LMAnHAP, KOHYC, chhepa v wap)
OO6BACHATL CNOCO6LI NONYYEHMS TeN BpaLLeHUs
KnaccugmympoBaTb B3aMMHOEe pacrosioXXeHne cqepbl U NI0CKOCTH

OnepupoBaTb NOHATUSAMM: LLAPOBOI CErMEHT, OCHOBaHME CerMeHTa, BbiCOTa
CerMeHTa, LUApOBOM CMOI, OCHOBaHMWe LIapOBOro CNos, BbICOTA LUAPOBOr0O
C/0sl, LLIApOBOW CEKTOP

BblumcnaTb  00bEMbI M MNAoWaaM MNOBEPXHOCTENM Ten  BpaleHus,



reOMETPUYECKUX TeJI ¢ MPUMEHEHHeM (hOpMY T

6.7

OnepupoBaTb TOHATHSIMA. MHOTOTPAHHUK, BIIMCAaHHBIA B chepy
OMUCAHHBIN OKOJIO cephl, cdepa, BIUCAHHAST B MHOTOTPAHHHUK MJIH TEJO
BpalleHus

6.8

BpucCHaTh COOTHOMIEHUST MEKIY TUIOIAASIMU TOBEPXHOCTEH 1 0ObéMaMu
OAOOHBIX TEJ

6.9

UzobpakaTe n3yudaemble (GUTYpbI OT PYKH W C NPUMEHEHHEM IPOCTBIX
YEPTEKHBIX UHCTPYMEHTOB

6.10

BeImonHATE (BBIHOCHBIE) TUIOCKHE UEPTEXXH W3 PHUCYHKOB MPOCTHIX
00BEMHBIX (puryp: BUA CBEpXy, COOKy, CHH3y, CTPOUTb CEYEHHUS TeI
BpaLICHUS

6.11

U3BnekaTb, HMHTEPNPETHPOBATH W MNPeoOpPa3OBBIBATE HHYOPMALUIO O
NPOCTPAHCTBEHHBIX T€OMETPUYECKHX (Urypax, TPEACTaBICHHYO Ha
YEepTEKaxX U PUCYHKAX

6.12

IIpumeHsaTr TeoMeTpudeckne (akTbl ISl PEIIeHHs] CTEPEOMETPUYECKUX
3a1a4, MPEANOJIAraloluX HECKOJIbKO WIArOB PELICHUs, €CIH  yCJIOBUSA
NPUMEHEHHUs 331aHbl B SIBHOH (hopme

6.13

OnepupoBaTh MOHATHEM: BEKTOP B IPOCTPAHCTBE

6.14

BbIHOJ’IHﬂTb HeﬁCTBHﬂ CIIOJKCHUA BeKTOpOBj BbIYHUTAHUA BeKTOpOB Hu
YMHO}KGHI/UI BeKTOpa Ha LII/IC.]'IOj O6”b$ICH$ITb, KaKUMHU CBOfICTBaMI/I OHU
o0yamaroT

6.15

[IpuMeHsTE MpaBUIo NapajieNenunesna Npyu CIoKeHUH BEKTOPOB

6.16

OHepI/IpOBaTb MOHATHUAMU. OCKAPTOBBI KOOPAWHATBI B IIPOCTPAHCTBE,
BEKTOP, MOAYJIb BEKTOPA, paBECHCTBO BCKTOPOB, KOOPAUHATBI BEKTOPA, YIOJI
MECKAY BECKTOPAMH, CKAJIAPHOC MPOU3BCACHUC BCKTOPOB, KOJUIMHCAPHBIC U
KOMIUJIAaHAPHBIE BEKTOPbI

6.17

Haxonute cymMMy BEKTOpPOB U NpPOU3BEIEHHE BEKTOpAa Ha YHCIO, Yroi
MEXJy BEKTOpaMH, CKaJsApHOE IPOU3BENEHUE, PACKJIaAbIBaTh BEKTOp IO
IBYM HEKOJUIMHEApHbIM BEKTOpaM

6.18

BaHaBaTb MJIOCKOCTh YPABHCHHUEM B I[eKapTOBOfI CUCTEME KOOPAUHAT

6.19

Pematsp HpOCTefILHPIe FrCOMCTPHUYCCKUEC 3ada4i Ha MPUMCHCHUE BCKTOPHO-
KOOPpAWHATHOTO METOAA

6.20

Pematsp 3agauu Ha J0Ka3aTe€JIbCTBO MAaTEMATHYCCKUX OTHOWIEHUH WU
HaXOXXACHUEC TCOMETPHYUYCCKUX BCJIMYMUH IO o6pa3uaM WU aJIrOpUTMam,
MMPUMEHSAA HU3BECTHBIC METOAbI npu pemICHUA CTaHAAPTHBIX
MaTEMATHYIECCKUX 3ada4

6.21

IlpumenaTe mnOpocTeiniMe NpOrpaMMHBIE CPEACTBA U 3JIEKTPOHHO-
KOMMYHUKAL[UOHHBIE CUCTEMBI IIPH PELIEHUH CTEPEOMETPUUECKUX 3a7a4

6.22

IIpuBoauTe NpHUMeEpPbl MAaTEMATHUYECKUX 3aKOHOMEPHOCTEH B NPUPOIE U
JKU3HH, PACIIO3HABATH MPOSIBJIEHUE 3aKOHOB T'€OMETPUH B UCKYCCTBE

6.23

HpI/IMeHﬂTb MOJIYYCHHBIC 3HAHHWA Ha INPAKTUKE. aHAJIU3UPOBATH PEAJBHBIC




CUTYyallUu U NPUMEHATb U3yYEHHbIE MOHATHUS B MPOLIECCE MOUCKA PELIEHUs
MaTeMaTHYeCKH CPOPMYIHUPOBAHHON MPOOIEMbI, MONIEIHPOBATh PEaJIbHbBIC
CUTyallUM Ha S3bIKE TE€OMETPHUH, HUCCIEN0BATh MOCTPOCHHBIE MOMAENH C
UCITIOJIB30BAHUEM TE€OMETPHUYECKUX TOHSITHH U TEOpeM, ammapara aareOpsl,
pemlatb ~ NpaKkTHYECKHe  3aJa4yd,  CBsI3aHHbIE C  HAXOXXIEHUEM
reOMETPUYECKUX BEJINYUH




MPOBEPAEMbBIE SJITEMEHTbI COAEP>XAHWA

10 KJTACC

Kog
7

7.1

7.2

7.3

7.4

7.5

7.6

MpoBepdaem bl 31EMEHT cogepxaHn4d

"feomeTpus

OCHOBHble MOHATMS CcTepeomeTpun. Touka, nNpsmas, MAOCKOCTb, MPOCTPAHCTBO.
MoHATNE 06 aKCMOMaTUYECKOM MOCTPOEHUN CTEPEOMETPUN: aKCUOMbI CTEPEOMETPUMN 1
CNefCTBMS U3 HUX

B3aMmHOe pacrnofioXXeHve MnpsmMbIX B MPOCTPAHCTBE: MepeceKatoLMecs, napannienbHble
M CKpelymBarolmecs npsmble. [apannenbHocTb  MPSAMbIX U NAOCKOCTEA B
MPOCTPaHCTBe: MapasfefibHble MpsMble B MPOCTPAHCTBE, MNapasnenbHOCTb TPEX
NPSMbIX,  MapannefbHOCTb  MPSMOA M MAOCKOCTW.  YT/bIC  COHanpaB/eHHbIMU
CTOPOHaMK, Yron Mexgy npsMbIMU B MPOCTpaHcTBe. [MapannenbHOCTb MA0CKOCTEN:
napannenbHble MAOCKOCTM, CBOCTBA Mapan/iefnbHbIX nnockocTeld. MpocTelilumne
MPOCTPAHCTBEHHbIE  (UFYypbl Ha MAOCKOCTW: TeTpasap, Kyb, napannenenunes,
MOCTPOEHMNE CeYEHMIA

MepneHAVKYNAPHOCTL NPAMOM M MNOCKOCTW:  NEeprneHAVKYNspHble MpsMble B
MPOCTPaHCTBe, MpAMble NapannefibHble ¥ NepneHANKYNAPHbIE K MIOCKOCTW, MPU3HaK
neprneHANKYNAPHOCTA NPAMOW U NAOCKOCTW, Teopema O MPSAMOI neprneHAVKYNSpHOi
NAOCKOCTW. YT/ibl B NPOCTPAHCTBE: Yron MeXay npsMON U MI0CKOCTbO, ABYTIPaHHbIN
Yron, NNHENHbINA Yyron ABYrpaHHOro yrna. MepneHauKynsp M HakNOHHbIE: PacCTosiHMe
OT TOYKM A0 NAOCKOCTU, PacCTosiHWe OT NPAMON L0 MIOCKOCTW, MPOeKUns urypbl Ha
NNOCKOCTb. MepneHANKYNAPHOCTL MIOCKOCTEN: NPU3HAaK NepneHauKynspHOCTM [BYX
NAOCKOCTel. Teopema 0 TPEX NepneHAnKynsapax

MOHATNE MHOrOrpaHHMKa, OCHOBHbIE 3/1EMEHTbI MHOrOrpaHHWKa, BbIMYK/ble W
HEBbINYK/ble MHOFOrpaHHWKK, pa3BEPTKa MHOrorpaHHuka. [lpusma: u-yronbHas
npu3ma, rpaH¥ M OCHOBaHWSA MPM3Mbl, MpsAMas W HaKNOHHas Npu3Mbl, GOKOBas U
MoNHas NOBEPXHOCTb Npu3Mbl. Mapannenenunes, NPAMOYronbHbI Napannenenunes u
ero cBoiicTBa. lMupamupa: w-yronbHas nupaMuga, rpaHu M OCHOBaHWE MMpaMupbl,
6oKoBass M MOSiHasi MOBEPXHOCTb MMpamuabl, MpaBWIbHAs U yCEYEHHas MMpamuia.
dnemMeHTbl  MpWM3Mbl U nMpamuAabl.  [MpaBUNbHble  MHOTOTPaHHWMKW:  MOHATME
MpaBUNbHOFO MHOFOrpaHHWKa, MpaBWbHas MpU3Ma W NpaBWbHas MMpaMuaa,
npaBu/bHas TpeyronbHas nupamuaa 1 NpaBubHbIA TeTpasap, Ky6. MpencTaBneHme o
MpaBUNbHbIX MHOTOrpaHHMKax: OKTasfp, AoAeKasap W umkocasgpyrue CeyeHus
MpW3Mbl 1 NUPamMUAbI

CUMMeTpUs B MPOCTPAHCTBE: CUMMETPUSI OTHOCMTENbHO TOUKM, MPSIMONA, MIOCKOCTH.
dneMeHTbl  CMMMeTpUM B NuUpammaax,  napannenenunegax,  NpaBWU/bHbIX
MHOFOrpaHHMKax

BbluncneHne 3n1emMeHTOB MHOIOrpaHHUKOB: pébpa, AuaroHanu, yrabl. [lnowans
6OKOBOW NMOBEPXHOCTY M NOJHOWN MOBEPXHOCTW NPAMOW MPU3Mbl, NA0OLLaAb OCHOBAHWA,



1.7

Teopema 0 60KOBOI MNOBEPXHOCTU NPAMOI Npu3Mbl. Nnowass 60KOBOWM NOBEPXHOCTU U
MOBEPXHOCTW MPaBUIbHON Mupamuibl, TeOpeMa 0 MNoWaAn YCeY€HHOW nupaMuibl.
MoHATHe 06 06bEMe. O6BEM NUpaMubl, MPU3MbI

MofobHble Tena B npocTpaHcTBe. COOTHOLUEHUS MeXAy NoWaasaMy NoBEePXHOCTEN,
06bEMaMM NOLOOHbIX Ter

11 KN1ACC
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MpoBepsieMblii 3/IeMEHT COAEPXaHMUSA
"eomeTpusa

LiunuHapunyeckass NOBEPXHOCTb, 06pasytoliMe LWUAVHAPUYECKOA MOBEPXHOCTH, OCb
UMNMHAPUYECKO/ MOBEPXHOCTW. LIMNMHAP: OCHOBaHWsS ¥ 6GOKOBasi MOBEPXHOCTD,
o6pasytoLLas 1 ocb, Nnowass 60KOBO M MONHO NOBEPXHOCTY

KoHunyeckasi NoBepXHOCTb, 06pasytolme KOHUYECKO MOBEPXHOCTU, OCb M BepLunHa
KOHMYeCKOl MnoBepxHOCTU. KOHyC: OCHOBaHMe M BeplUMHa, 06pasytollas M OcCb,
nnowagb 60KOBOM WM MOMHON MOBEPXHOCTW. YCEUYEHHbIA KOHYC: ob6pasytoliue u
BbICOTa, OCHOBaHMA U 6OKOBas NOBEPXHOCTb

Cdepa u wWwap: UeHTp, paguyc, AvameTp, naowaib NoBepxXHOCTU ciepbl. B3aumHoe
pacrosiokeHne ctepbl M MNIOCKOCTW, KacaTeflbHas MIOCKOCTb K cdepe, nnowiab
cepbl

306paxkeHne Ten BpallleHMs Ha NI0CKOCTU. Pa3BépTka LMANHAPA N KOHYCa
KombrHauum Ten BpalleHns 1 MHOTOrpaHHWKOB. MHOrorpaHHUK, OnmcaHHbIA 0KOJo
cepbl, cthepa, BNMCaHHAsA B MHOIOrpaHHUK, UIn Teno BpaLleHus

MoHATe 06 06bEMe. OCHOBHblE CBOMCTBA 00bLEMOB Te/n. TeopemMa 06 06bEMe
NPSAMOYToNbHOro napannenenunesa v cneictsuns u3 Heé. O6BLEM LUNUHAPA, KOHYCA.
O61éMm Lwapa 1 nnowasb chepsbl

Mofo6Hble Tena B NpocTpaHcTBe. COOTHOLUEHUS MeXAY NAoWaasMn NOBepXHOCTEN,
06bEMaMM NOA06HbLIX Ten

CeueHust uunuHApa (nNapannenbHo W NepneHAMKYNsPHO OCKM), CeYeHMs KOHyca
(napannenbHOe OCHOBAHMIO M MPOXOASLLEE Yepe3 BepLUMHY), CeUeHUs Luapa

BekTop Ha niocKocTM M B npocTpaHCTBe. CNOXeHMe WU BbluMTaHME BEKTOPOB.
YMHOXeHMe BeKTOpa Ha umcno. PasnoxeHue BeKTopa MO TPEM HEKOMMIaHapPHbIM
BekTOopam. lMpaBuno napannenenunefa. PeweHne 3agad, CBA3aHHbIX C MPUMEHEHNEM
npaBun LeNCTBUI C BeKTOpamu

MpamoyronbHas cucTemMa KOOpPAMHAT B MNpocTpaHcTBe. KoopAMHaTbl BeKTOpa.
MpocTeillune 3afayM B KOOpAMHaTax. Yron Mexay BekTtopamu. CkanspHoe
npov3BefeHNe BeKTOPOB. BbluncrieHne yrnos mexapy npsMbIMA U MIOCKOCTAMM.
KoopanHaTHO-BEKTOPHbIA METOA NP PELLEHNN FeOMETPUYECKMX 3adad



MPOBEPSIEMBIE HA EI'D 11O MATEMATHUKE TPEGOBAHUS K
PE3YJLTATAM OCBOEHUSI OCHOBHOUN OBPA3OBATEJILHOM
ITPOTPAMMBI CPEJJHET'O OBIIEI'O OBPA3ZOBAHUSI

Kon IIposepsiemble TpeOOBaHUSA K MPeAMETHBIM Pe3yJIbTATAM OCBOCHHS
NPOBEPsIeMOro | OCHOBHOI1 00pa30BaTe/ILHOI IPOrpaMMBbI CPEeAHEro 00mero
TpeGoBaHHs o0pa3oBaHusi

BrageHue wmeromamMm OKa3aTeNbCTB, AJITOPUTMAMH  PEIISHHs 3aad;
yMeHue (OpMyJIHpPOBATH W ONEPHPOBATH MOHATHUSMH. OIpEHeNIeHHE,
aKCHOMa, TeOopeMa, CIENCTBHE, CBOWCTBO, NPHU3HAK, MOKA3aTeIbCTBO,
paBHOCHIIbHBIE (POPMYIIMPOBKH; MPUMEHSTh HX, YMEHHE (POpPMYyJIHPOBAThH
o0paTHOE W NPOTHUBOIMOJOXKHOE YTBEPKIACHHE, NMPUBOAUTH NPUMEPHI H
KOHTPIPUMEPBI, HCIOJb30BATh METOJ MATEeMAaTHYECKOH WHAYKIUH,
MPOBOJUTH TOKA3aTeNIbHbIE PACCYKACHUS MPH PELICHUH 3a7a4, OLICHUBATh
1 JOTMYECKYI0  MpPaBHJIBHOCTh  PACCY)XKOEHHH;, yMEHHE OINepupoBaTh
MOHSATHSIMU. MHOXKECTBO, ITOJMHOKECTBO, OMEPAaLUH HaJ MHOXKECTBAMU,
YMEHHE UCIONb30BaTh TEOPETUKO-MHOKECTBEHHBIN — ammapar A
OIMHCAHMSI PEAJbHBIX MPOIECCOB U SIBJICHUH M IIPHU PELICHUU 3a1a4, B TOM
qrciie U3 APyTrux y4eOHbIX MPEIMETOB;, YMEHHE ONEPUPOBAThH MMOHATHSIMH:
rpad), CBsI3HBII rpad, nepeso, Nk, rpad Ha IUIOCKOCTH; YMEHHE 3a1aBaTh
U OIUCBIBATh rpadbl pasIUUHBIMUA CIIOCOOAMH, HCIIONB30BaTh rpadbl Mpu

PELICHNH 3a71a4

VYMeHue OmnepupoBaTh MOHSATHAMH. HATYPAJbHOE HYHCIO, LEI0E HHCIIO,
CTEIMeHb C IEeJIbIM MMOKa3aTeNieM, KOPEHb HATYPaJbHOU CTENEHH, CTEMEHD C
pallMOHAJBHBIM TMOKA3aTCJIEM, CTCIICHD C HeﬁCTBHTeHbeIM ITOKa3aTEJIEM,
jgorapudm dYucia, CHHYC, KOCHHYC M TAHT€HC MPOM3BOJBHOIO YHUCIA,
OCTaTOK MO MOAYJII0, PALHOHAIBHOE YHCIO, HPPALHOHAIBHOE YHCIIO,
MHOXKECTBAa HATypaJibHBIX, MLEJIbIX, pPalHUOHAJIBHBIX, I[eflCTBPITeJ'IbeIX
2 HUCCIT, YMCHHUE UCIIOJB30BATh MIPU3HAKU ACIIUMOCTH, HaUMEHBIITUNA O6H.[PII>1
JenuTelb W HauMeHbllee OOlee KpaTHOe, ajdropuTM EBkiuma mpu
pemi€cHUN 3aAa4, 3HAKOMCTBO C PA3JIMYHBIMU MO3UIUOHHBIMU CUCTEMaMHU
CUUCJICHUA, YMEHUEC BbIIIOJIHATH BHIYUCIICHUE 3HA4YECHUHU U HpeO6pa30BaHI/I$I
BBIPAXKEHHUI CO CTEMEeHsMH M JjiorapudpmMamu, mnpeodpasoBaHus APOOHO-
palrOHAJIBHBIX Bpra}KeHHﬁ; YMCHUE OonepupoBaTh TIOHATUAMMU.

MOCJICa0BATCIBbHOCTD, apI/I(I)MeTI/ILIeCKaH nporpeccus, reoMeTpuiccKas




nporpeccusi, OECKOHEYHO yOBIBAIOINAs TE€OMETPHUECKasi MPOTPECCHS,
YMEHHE 3a/1aBaTh IIOCJIECAOBATENIbHOCTH, B TOM YHCIE€ C IOMOIIBIO
PEKYpPEHTHBIX (OPMYJ, YMEHHE ONEPUPOBATH MOHITUIMHU: KOMILIEKCHOE
YHCIIO, CONPSDKEHHbIE KOMIUIEKCHBIE YHCIA, MOAYJIb MW apryMEHT
KOMIUIEKCHOTO  4Hcia,  (opMa  3amuCH  KOMIUIEKCHBIX — YHCEIN
(reomeTpudeckasi, TPUTOHOMETpUYECKass U ainreOpanyeckas); yMeTb
NPOM3BOIUTE apUPMETUIECKHe NeHCTBUS C KOMIUIEKCHBIMHU YHUCIIAMH;
NPUBOIUTE NPUMEPBI HCIIOJIb30BAHMS KOMIUIEKCHBIX YHCEIN;, ONEepUPOBATh
NOHATUSAMM.  MaTpuua 2x2  u  3x3, onpenenurenb  MaTPULBL,

FeOMeTpI/ILIeCKI/Iﬁ CMBICJT OIIPEACIIUTEA

YMeHHne oOnepupoBaTh MOHATHAMH. PaLMOHAJIbHBIE, HPPALUOHANbHBIE,
NOKa3aTeJIbHbIE, CTENEHHbIE, JOorapupMUIecKne, TPUTOHOMETPHUYECKUE
VPaBHEHHUs M HEPABEHCTBA, UX CHUCTEMBbI, YyMEHHE ONepUupOBaThH
MOHATHSIMH. TOXIECTBO, TOXIECTBEHHOE MNpeoOpa3oBaHHe, YpaBHEHHUE,
HEPaBEHCTBO, CHUCTEMa YpPAaBHEHUH M HEPABEHCTB, PaBHOCHJIBHOCTH
YPaBHEHUN, HEPABEHCTB U CHUCTEM, YMEHHME pellaTb YpPaBHEHMUS,
HEPABEHCTBA U CHUCTEMBbI C IOMOLIBK) pPAa3JUYHBIX NPUEMOB, pelIaTh
YPAaBHEHHUs, HEPAaBEHCTBA W CHUCTEMBl C T[apaMeTpoM; MNPUMEHSTb
YPaBHEHUsl, HEPABEHCTBA, MX CHUCTEMBbl AJI1 PELICHUs] MaTeMaTHYECKUX

3a/1a4 1 3a/1a4 U3 Pa3InIHbIX 00JacTell HAYKH U PeasibHOM KU3HU

YMeHne onepupoBaTh NOHATUSAMH: (DYHKIWS, YETHOCTh (DYHKIHH,
NEePUOTUYHOCTb (YHKIHH, OTPAHUYEHHOCTh (YHKIHMH, MOHOTOHHOCTH
GyHKIUH, 3KCTpeMyM (QyHKIMHM, HanOOJNbIlee W HAUMEHbIIEEe 3HAYSHUS
(yHKIMM Ha TPOMEXKYTKE, HENpepbIBHAs (QYHKIMS, aCHMIITOTHI rpaduka
¢$yHKIMH, TIepBas U BTOpasi MPOW3BOAHAS (DYHKIMH, T€OMETPHUECKUI U
¢usnyeckuil CMBICT TPOM3BOAHOH, mepBOOOpa3Has, ONpeAeIEHHbIH
UHTErpaj, yMEHHE HaXOAWTb ACUMNTOThI Tpaduka (QyHKUUH, yMEHHUE
BBIYUCIIAATD  NPOM3BOAHBIE  CYMMBI, IPOU3BEACHHUS, YaCTHOIO W
KOMITO3UIIUN (PYHKUUH, HAXOIUTh YPABHEHHE KacaTeJbHOW K rpaduky
(GyHKIMH, YMEHHE HaXOOUTh MPOU3BOIHBIC SJIEMEHTAPHBIX (DYHKIIHIA,
YMEHHUE HCIIONIb30BaTh MPOWU3BOAHYI0 JUI HWCCIENOBaHUS (YHKIIHA,
HAXOIUTh HAMOOJbIINE W HAWMEHbILINE 3HAaueHUs (YHKUUH, CTPOHUTH
rpaKu MHOTOYJICHOB C HCIIOJB30BAHMEM allaparta MaTeMaTHYECKOTO
aHamu3a, MNPUMEHSTh TNPOU3BOAHYIO JUISI HAXOXKIACHHS HAWIY4LIEro
peleHnss B TPHUKJIAIHBIX, B TOM YHCJIE COLUAIbHO-’KOHOMHYECKHX U

(du3nuecKknx 3aadax; HaXOAUTh IUIOMAIN U OOBEMBI PUTYp C MOMOIIBIO




HUHTErpajga, HNpUBOAWUTb TPHUMEPBI MATCMAaTHYCCKOrO MOACIUPOBAHHUA C

oMokl auddepeHuanbHbIX ypaBHEHUN

YMeHne onepupoBarh NOHATUAME: Tpaduk QyHKINHN, oOpaTHast PyHKLUS,
KOMIO3UIUsT (DYHKIWHA, JUHeHHas (QyHKOus, KBagpaTUdHas (QyHKIU,
paunoHanmbHAs (PYHKIUS, CTeneHHas (QYHKIUS, TPUTOHOMETPHUUECKHE
¢byHKkuMu, oOpaTHBIE TPUTOHOMETPUYECKHE (PYHKLWH, MOKa3aTeNbHAs |
norapudmuueckass (QyHKUHUH, YMEHHE CTPOUTh TIpaQHKH HM3YYEHHBIX
¢yHKUMHA,  BBINOJHATH  nIpeoOpa3oBaHusi  rpadukoB  (PYHKUUH,
UCTIONB30BaTh IpadUKu Il U3yUEHHsI MPOLIECCOB M 3aBHCUMOCTEH, MpH
peleHny 3a/1a4 U3 JIPYrux yueOHBbIX NPEIMETOB M 3a7ad U3 pealbHOMN
JKU3HH, BBIpaAKaTh (OPMyJIaMU 3aBHCUMOCTH MEXIy BEIMYUHAMY,
UCTIOJB30BaTh CBOMCTBA M Tpauku (PyHKUHUH Ui peLIeHUs ypaBHEHHIH,
HEPaBEHCTB M 3a7ad C MapaMeTpamu;, H300pakaTb Ha KOOPAWHATHOM

MJIOCKOCTH MHOKECTBA PELICHUN YPAaBHEHUI, HEPABEHCTB U UX CUCTEM

YMeHHne periaTh TEKCTOBBIE 3aJadd Pa3HbIX THUIOB (B TOM 4YHCJIE Ha
NPOILICHTHI, IOJIM M YaCTH, Ha JBIKeHHE, paboTy, CTOMMOCTb TOBAapPOB U
yCIIYT, HAJIOTH, 3a7a4i U3 00JacTH yNpaBJICHUs] JHYHBIMH U CEMEHHBIMU
(¢uHaHCAMU), COCTaBJIATH BBIPAXKCHUS, YPABHEHHs, HEPAaBEHCTBA U UX
CHUCTEMBI IIO YCJIOBHIO 3aJa4d, HCCJIENOBATH IONYYCHHOE PEIIEHUE U
OLICHUBATh IPaBIONOAOOHOCTb pPE3YJIbTATOB, YMEHHE MOIEIHUPOBATh
peanbHbBIE CUTYallMM HA SI3bIKE MAaTEMAaTUKH, COCTABJISITb BBIPAXKEHUS,
YPaBHEHUs, HEPABEHCTBA U UX CUCTEMBI 0 YCJIOBUIO 3aJ]a4H, UCCIEI0OBATh
IIOCTPOEHHBIE  MOAENM C  MHCHOJB30BAHMEM  ammapara  anredpel,

MHTEPIPETUPOBATH MOIYYECHHBIN PE3yIbTaT

YMeHHne onepupoBaTh MOHATUSMU: CpeldHee apu(pMeTHdyeckoe, MeIanaHa,
HanOoJpIiee U HAUMEHbIEe 3HAUEHUsS, Pa3Max, AUCIEPCHUs], CTAHAAPTHOE
OTKJIOHEHHE YHCJIOBOrO Habopa, yMeHHE HW3BJEKaTb, MHTEPIPETHPOBATH
UH(pOPMALIMIO, PEACTABICHHYIO B Ta0NMLAX, HA AUarpammax, rpadukax,
OTPa’karoIllyl0 CBOWCTBA peasbHbIX MPOLIECCOB U SIBJIEHUM;, MPENCTaBISATh
UHPOpPMALMIO C TOMOINBIO TabaMI W JOuUarpaMM, HCCIENOBaTh
CTaTUCTHYECKHE NaHHbIE, B TOM YHCJIE C NPUMEHEHHEM TIpapuyuecKux
METOZIOB U 3JIEKTPOHHBIX CPEACTB; rpadpuuecKy HCCIENOBATh COBMECTHBIE

HaOJIOEHNS C IOMOIIBIO ANArPaMM PacCEeNBAHUS U JTMHEHHON perpeccun

YMeHHne OnepupoBaTb MOHATHAMH. CIY4YaWHBIA ONBIT U CIy4aiHOe

COOBITHE, BEPOSTHOCTh CIYYalHOTO COOBITHS; YMEHHE BBIYHCIATH




BEPOSITHOCTh C HCIIONb30BAHUEM TpaUIECKHX METOJOB, MPUMEHSIThH
(bopMyJBI CIOXKEHHS W YMHOXKEHHUS BEPOSITHOCTEH, (HOpMyJy ITOIHOM
BeposITHOCTH, (popmyny bepHymimn, komOuHaTopHbIe (pakThl U (POPMYIIBL,
OLICHUBATh BEPOSITHOCTH pPEANbHBIX COOBITHI, YMEHHE ONEepUPOBATh
NOHATHSIMH.  CIIy4daiiHash BEJMYMHA, pacHpeAesieHHe BEPOSTHOCTEM,
MaTEMaTHYECKOE OXKHIAHHe, AUCIEePCUs] U CTAaHAAPTHOE OTKJIOHEHHUE
ClyyaliHOH  BEeNWYMHBL, (YHKOUH  paCHpefciieHus U IUIOTHOCTH
PaBHOMEPHOTO, [TOKA3aTENIbHOTO U HOPMAJIBHOTO PACIpeneNeH i, yMeHne
HCIIOJIb30BATh CBOWCTBA M3YYEHHBIX PACMPENENICHUN AN PeLIeHus 3a1ad,
3HAKOMCTBO C MOHSTHSAMH. 3aKOH OOJNBIINX YHCEJ, METOIbI BIOOPOYHBIX
UCCIICIOBAHMI;, YMEHHE TMPHUBOAUTH MPHUMEPHl TPOSBIEHHUS 3aKOHA
OONBLUINX YHCEN B MNPHUPOIHBIX W OOLIECTBEHHBIX SIBJICHUSX, YMEHHUE
ONEePHPOBATh MOHATUSIMHU. COUYETAHHE, NMEPECTAHOBKA, YHCJIO COYETAHUH,
YHCIO  MEePeCTaHOBOK, OwmHOM  HBIOTOHA, yMeHHEe  NPUMEHAThb
KOMOWHATOpHbIE (DAKTBI U PACCYXKACHUS U PEIleHHs 3a1a4; OLCHUBATH
BEPOSITHOCTH PEAJIbHBIX COOBITHI, COCTABJISATh BEPOSTHOCTHYIO MOJENb U

MHTEPIPETUPOBATD MOJYYECHHBIN PE3yIbTaT

YmMeHne OnepupoBaTh IMOHATUAMUN TOYKaA, npsiMas, IIJIOCKOCTBD,
MIPOCTPAHCTBO, OTPE30K, JIyd, BEIMYHNHA YIJa, IIJIOCKUN yIroJ, ABYIPaHHbIN
YIoJI, TPEXTPaHHBIA YIroJ, CKPEUIMBAOIINECS MPsMbIe, NapaUIeIbHOCTh U
NEPNCHAUKYJIAPHOCTb TMPAMBIX U HJ'IOCKOCTGfI, Yrojgq MEXAy NIpsAMbIMU,
Yrojan MeEXay HpﬂMOfI U TUIOCKOCTBIO, YTOJl MEXKAY MIOCKOCTAMU,
paccTossHUE OT TOYKM OO IIOCKOCTH, PACCTOSTHUE MEXIy MNPsSMbIMHU,
PacCTOsIHUE MEXKAY IJIOCKOCTSAMH, YMEHHE HCIOJIb30BaTh MPHU PELICHHUU
3a4a4 HM3Yy4YCHHBIC (I)aKTbI U TCOPECMbI ITUIAHUMETPUHU, YMCHUEC OLCHUBATDH
pasMepel OOBEKTOB OKPYJKAIOIIEro MHpPA;, CTPOUTh MaTeMaTHUECKHe
MOOCIn € IOMOUIBIO TCOMETPUUCCKUX MOHATHH U BCJIMYWH, pPCIIAThb

CBA3AaHHBIE C HUMU MPAKTHYCCKUEC 3aa4n
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YMeHne omepupoBaTh MOHATHUSAMH: IUIOMAAb (GUrypsl, o0béM (UTYpBI,
MHOTOTPaHHHK, MPaBWIBHBI MHOTOTPAaHHHUK, CEUYE€HHE MHOTOTPaHHUKA,
KyO, maparenenurien, npusMa, nHupamuna, (Urypa M IMOBEPXHOCTb
BpallleHus, HWJIUHAP, KOHyC, map, chepa, muomanb chepwl, MIOMATb
MOBEPXHOCTH THPAMHIbL, TMPHU3MBI, KOHyCa, LMINHApA, O0BEM KyOa,
NPSMOYTOJILHOTO MapajuleNIeTIuIeia, NHPaMHUAbL, TPU3MBIL, LWJIHHAPA,
KOHyCa, IIapa, pa3BEPTKAa MOBEPXHOCTH, CEYEHUs KOHyCa M LIWIMHAPA,

napajjiCJibHblIC OCH WKW OCHOBAHWK), CCUYCHHE 1Iapd, IIJIOCKOCTD,




Kacaromascs cdeppl, IUIMHAPA, KOHYCAa, YMEHHE CTPOHUTb CEUeHHUEe
MHOTOTPaHHHMKA, M300pakaTb MHOTOTPAaHHHUKH, (PUTYPHI U TOBEPXHOCTH
BpallleHUs, UX CEYEHUs, B TOM YHCJIE C OMOIIBIO 3JIEKTPOHHBIX CPEACTB;
YMEHHE TNPHUMEHSTh CBOHCTBA r€OMETPUYECKHX (PUTYpP, CAMOCTOSITEIBHO
(bopMyIHpPOBATEH ONpEAENeHIs H3y4aeMbIX (UTYD, BBIABHIATh THIIOTE3BI O
CBOWCTBaX M MpPH3HAKAX T'€OMETPHUECKHUX (puryp, oOOCHOBBIBATH HIIH
OMpoBepraTb WX, YMEHHE MpPOBOIUTH KiaccuPUKaALU GUryp 1o
Pa3NIUYHBIM TPU3HAKAM, BBITIOJHITH HEOOXOAMMBIE IOTOJHUTEIbHBIE

MOCTPOEHUS
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VYMeHue OnepupoBaTh IMOHITUSIMH. JBH)KEHHE B  MPOCTPAHCTBE,
napajuleibHblil MEPEeHOC, CUMMETPHs Ha IUIOCKOCTH U B IMPOCTPAHCTBE,
NOBOPOT, mpeoOpazoBaHne monodOus, MNOAOOHBIE (UTYPBL, YMEHHE
pacno3HaBaTh paBHbIE U MOAOOHbIE (PUTYpbI, B TOM 4YHCIE€ B MPHUPOIE,
HCKYCCTBE, apXUTEKTYpE; UCIOIb30BATh FEOMETPUYECKHE OTHOLICHHS MPH
pelIeHnH 3a7a4, HAaXOOUTh TI'€OMETPUYECKHE BEJIUYMHBbI ([JIMHA, YTOJ,
IIOIAAb, 00BEM) MPU PEIICHUH 3a/1a4 U3 APYTUX yueOHBIX MPEIMETOB U
U3 peaJbHON JKU3HU, YMEHHE BBIYUCISITH TEOMETPHYECKHE BETUYUHBI
(nnuHa, yrom, miomans, OOBEM, IUIOMIAAb IOBEPXHOCTH), MHCIIONB3YS
u3y4deHHble (GOPMyJibI U METOIbL, B TOM YHCIE. IUIOLIaAb MOBEPXHOCTH
NUPaMUABL, TPU3MBL, KOHyCa, LMJIMHAPA, IUomansb cdeprl; oObéM Kybda,
NPSIMOYTOJIBHOTO  MapajUieienunea, MNUPAMUAbL, TPH3MBbL,  LHJIHHAPA,

KOHYCa, IIIapa; YMEHNE HAXOAUTh OTHOIIEHHE OOBEMOB MOOOHBIX (BUTYD
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YMeHne onepupoBaTh MOHATHSIMU. MPSIMOYTOJIbHAS CUCTEMa KOOpPIHMHAT,
BEKTOp, KOOPAMHATBI TOYKH, KOOPIWHATBHI BEKTOpPA, CYMMa BEKTOPOB,
NPOM3BEICHUE BEKTOpPAa HA YHCIO, Pa3JIOKEHHE BEKTOopa Mo 0Oasucy,
CKaJsIPHOE TMPOM3BENEHME, BEKTOPHOE MPOU3BENEHUE, YIrol MeXIy
BEKTOPAMHU; YMEHHUE HCIOJb30BaTh BEKTOPHBIH M KOOPAUHATHBIA METON

AJI PEIICHUA rCOMETPUYCCKUX 3adaY U 3aaa4 APYyrux yLIe6HbIX npeaMeETOB

13

YmMeHne BbI6I/IpaTb HOI[XOI[;IH_IHP'I MECTOH AJiA pEICHUA 3ada4r, MIOHUMAaHUE
3HAUUMOCTU MATEMATHUKKU B H3YUCHUU TMPUPOAHBIX U O6H_I6CTB6HHBIX
npoueccoB u ﬂBHeHHfI; YMEHUE PACIIO3HABATL TIPOABICHUEC 3dKOHOB
MATEMATUKH B UCKYCCTBC, YMCHUEC IMMPUBOAUTE NPUMEPBI MATCMATUYCCKUX

OTKPBITHHA POCCUICKON U MUPOBON MaTEMaTUYECKON HAyKU




HEPEYEHD DJIEMEHTOB COIEPKAHUA, IIPOBEPAEMBIX HA EID

IO MATEMATHUKE
Kon IIpoBepsiemMblii J1eMeHT CoAePRAHMS
1 Yucna 1 BEIMUCIECHUS
1.1 Harypanbnele u nensle uyncia. IIpusHaku 4eIMMOCTH LEIbIX YUCEN
12 Paumonanbable  uncna. OOBIKHOBEHHbIE U JECSATHYHBIE JAPOOH, TPOILCHTHI,
' OeCcKOHEeUHbIE TEPUOANIECKUE IpodH
13 Apudmernueckuii KOpeHb HaTypaJlbHOW cTereHu. JleWCTBUs ¢ apupMeTUIeCKIMU
' KOPHSIMU HaTypasbHOHN CTENeHU
14 Crenens ¢ nenbiM nokasareneMm. CTeneHb ¢ pallMOHANbHBIM MOKa3aTesneM. CBOMCTBa
' CTeNeHU
15 CuHyCc, KOCHMHYC M TAaHI€HC YHCJIOBOIO apryMeHTa. ApPKCHHYC, apKKOCHHYC,
' apKTaHIeHC YHUCJIOBOIO apryMeHTa
1.6 Jlorapudm uncna. JlecATUUHbIE U HATYPaJIbHBIC JIOTapH(PMbI
HeiictButenbHble 4ucna. Apudmernueckue omnepanuud € IeHCTBUTEIbHBIMU
1.7 yrcnamy. [IpuOnrkéHHble BEIMUCICHHS, PaBWIa OKPYTJICHNs, TPUKUIKA 1 OLIEHKA
pe3yJibTaTa BBIYUCIEHUN
1.8 IIpeobpazoBanne BeIpaKEHHI
1.9 KomnnekcHeble uncna
2 VYpaBHEHUs U HEPABEHCTBA
2.1 [enbie 1 npoOHO-paIMOHATIEHBIC YPABHEHUS
22 HppaunoHaibHbIE YPABHEHHS
23 TpuroHomerpuyeckue ypaBHEHHUs
24 ITokazaTenpHbIE 1 JOTrapUPMUUECKUE YPABHEHUS
2.5 Lenble u npoOHO-palMOHATBHbBIE HEPABEHCTBA
2.6 HppauunonanbHele HEpaBEHCTBA
2.7 ITokazaTenpHbIE U JOrapupMHUECKHE HEPABEHCTBA
2.8 TpuroHomerpuueckre HEPaBeHCTBA
2.9 CucreMbl U COBOKYITHOCTH YPaBHEHUI U HEPABEHCTB
2.10 YpaBHEHHUs1, HEPABEHCTBA U CUCTEMBI C TapaMeTpamMu
2.11 Matpuua cucteMbl TMHEHHBIX ypaBHeHUN. OnpenennuTens MaTpULIbl
3 OyHK1IUHN U rpaduku




OyHk1us, crocodbl 3amanust QyHkuuu. I'padux ¢yHkumu. BzanmHO obparHble

> ¢ynkunu. YétHble u HeuéTHbIe GyHKumu. Ilepuognueckue GpyHKIIH
Obnactp ompeneneHuss W MHOXKECTBO 3HaueHWH QyHkumu. Hymn QyHkumm.
39 IIpoMeKyTKH  3HAKOMOCTOSHCTBA.  [IpOMEXKYyTKM  MOHOTOHHOCTH  (DYHKIIHIHL.
' MaxkcumymMbl ¥ MHHUMyMbl (pyHkunu. Haunbombinee W HauMeHbliee 3HaUYEHHE
(YHKLNHN Ha TPOMEKYTKE
33 CrenenHass (yHKUMS C HATypajbHBIM M LENbIM MOKa3aTeneM. E€ cBoiicTBa u
' rpaduk. CoticTBa u rpaduk KOpHs 17-0l CTeneH:
3.4 TpuroHomerpuieckue PyHKLINHU, UX CBOHCTBA U rpadUuKu
3.5 [TokazatenpHast u jorapudmudeckas GyHKIHH, UX CBOWCTBA U rpaQuKu
36 Touku paspeiBa. Acumnrorel rpadukoB ¢yHkumii. CsolicTBa (PYHKUUH,
' HEeNpepbIBHBIX HA OTPE3Ke
3.7 IMocnenoBaTenbHOCTH, CIIOCOOBI 3aJaHHsI ITOCIENOBATEILHOCTEH
3.8 Apudmernueckas u reomerpudeckast nporpeccuu. @opmyiia CI0KHBIX TPOLIEHTOB
4 Hauana MmaTemaT4eckoro aHainusa
4.1 IIpousBonnas ¢pyHkumu. [Ipon3BoaHBIE 3I€MEHTAPHBIX (YHKIIHA
[IpuMeHeHNe NPOU3BOAHONH K HMCCIENOBAHUIO (YHKIMA HAa MOHOTOHHOCTb U
42 sKkcTpeMyMbl. Haxoknerne HauOoNbIIero U HaUMEHBLIEro 3HaUeHUs] QYHKINH Ha
OTpe3Ke
43 [TepBooOpasnas. MaTErpan
5 MHOecTBa U JOTHUKA
5.1 MHOecTBO, onepanuu HaJ MHOXKecTBaMu. J(narpammel Diinepa — Benna
52 Jloruka
6 BeposATHOCTD U CTaTUCTHKA
6.1 OnucarenpHas CTaTUCTHKA
6.2 BepostHOCTB
6.3 KomOunaropuka
7 I'eometpust
7.1 Durypel Ha MIOCKOCTH
7.2 [IpsiMble ¥ MIOCKOCTU B NPOCTPAHCTBE
73 MHororpaHHuKH
7.4 Tena u NOBEPXHOCTH BpaLIEHUS
7.5 Koopaunate! u BEKTOPBI




YUYEBHO-METO/INYECKOE OBECIIEYUEHHUE
OBPA3OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI /IUVIA YYEHUKA

* Maremaruka. ['eomeTpust; 10 knacc. yryOneHHoe o0yuenue Mepansik AL,
Homwuposckuii 1.A., [Tonskos B.M.; nox penakuumeii [Toponsckoro B.E.
OO1IECTBO ¢ OrPaHMYEHHONW OTBETCTBEHHOCTHIO M31aTENbCKUIA IEHTP
«BEHTAHA-IPA®»; AkunonepHoe o0mmectBo «M3narenbetBo «IIpocBemmenuey
* Marematuka. ['eomerpus; 11 knace. yrnyOneHHoe o0yuenue Mepaisik AL,
Homwuposckuii 1.A., [Tonskos B.M.; mox penakumeii [Toponsckoro B.E.
OO1ECTBO ¢ OrPaHUYEHHONW OTBETCTBEHHOCTHIO M31aTENbCKUIA LIEHTP

«BEHTAHA-IPA®»; AkunonepHoe o0mmectBo «M3narenbetBo «IIpocBeimenney

METO/JUYECKHUE MATEPHUAJIBI IUIA YUUTEJIA
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