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INOACHUTEJIbBHAS 3AIINCKA

Pabouas nporpamma yueOHOTO Kypca «I'eomeTpusi» 6a30BOro ypoBHS AJisi 00Y4atOLINXCS
10 —11 xmaccoB pa3paboTana Ha ocHoBe DenepasbHOr0 TOCYAapCTBEHHOIO 00pa30BaTEIbHOIO
CTaHIapTa CPEIHEro oOmero oOpa3oBaHHs, ¢ YYETOM COBPEMEHHBIX MHPOBBIX TpPeOOBaHUIA,
NPEABSIBISIEMBIX K MaTeMaTHUYECKOMY OOpa30BaHUIO, U TPAJUIUN POCCHIUCKOTO 00pa30BaHUSL.
PeaJII/I3aHI/I51 IporpaMmabl o0ecIieynBaeT OBJIAJACHUC KIIFOUCBBIMHU KOMIICTCHIIUSIMU,
COCTaBIISIIOIMMH OCHOBY ISl CAMOPa3BHTHsS W HENPEPHIBHOTO 00pa30BaHUs, IEIOCTHOCTh
OOILIEKYIBTYPHOTO, INYHOCTHOT'O U [TO3HABATEIILHOTO Pa3BUTHUSI IMYHOCTH O0YJAFOLIHXCSI.

HEJIN U3YYEHUSA YYEBHOI'O KYPCA

BaxxHocTh yueOHOro Kypca TeOMETpUU Ha YpOBHE CpeaHero oOuiero ooOpazoBaHUs
00yCIIOBJIEHa TPAKTHYECKONH 3HAYMMOCTBIO METANpPEAMETHBIX W TPEIMETHBIX PE3YIbTaTOB
00y4YeHHsI TEOMETPHH B HANpPABJICHUHU JIMYHOCTHOTO PA3BHTHUS OO0yJaromuxcs, GOpMHUPOBAHUS
(GYHKIMOHATHHONH MaTeMaTHYeCKOW TPaAaMOTHOCTH, W3YYEHHS JPYTUX YUEOHBIX TUCIUTUIUH.
PazBuTte y oOywaromuxcs NpaBUIbHBIX MPEICTABICHUM O CYHIIHOCTH U TMPOUCXOXKICHUU
FEOMETPUUECKUX a0CTPaKIIM, COOTHOIICHUU PEAIbHOTO U UJCAIbHOTO, XapaKTepe OTpaskeHus
MaTE€MaTU4YeCKOW HAyKOM SIBJICHUH M IIPOLECCOB PEATIBHOIO MHUpPA, MECTE T€OMETPUHU B CUCTEME
HAyK M pOJIM MATEeMaTHYEeCKOTO MOJCIMPOBAHMS B HAyYHOM I[IO3HAHWW W B TIPAKTHKE
crocoOCTBYeT (OPMHPOBAHMIO HAyYHOIO MHUPOBO33PEHUS YUaIMXCs, a TakXke KadyecTB
MBILIIEHHS], HEOOXOAUMBIX JUISl aJaNTallii B COBPEMEHHOM OOIIIECTBE.

['eomerpus sBIsieTCST OAHMM W3 0a30BBIX IPEIMETOB HA YPOBHE CPEIHETr0 OOIIero
o0pa3oBaHUs, TaK KaK OOECIeYrBAaeT BO3MOXKHOCTh HM3YYEHHUS KaK IHCIUIUIMH €CTECTBEHHO-
HAyYHOW HAIPaBJIEHHOCTH, TaK U TYMaHUTAPHOM.

Jlornueckoe MblIUIeHHE, (HOPMUPYEMOE MPU HM3YyYEHHU OOYYaIOUIMMMCSA MOHATHHHBIX
OCHOB TEOMETPUM M TIOCTPOCHUM IIETIOYKH JIOTUYECKUX YTBEPKICHUH B XOJAE pPEIICHHS
TEOMETPUYECKUX 3a/1a4, YMEHHE BBIIIBUTaTh W OIPOBEPraTh THIIOTE3Bl HETOCPEACTBEHHO
UCTOJIB3YIOTCSl MPU PpEIIeHUM 3aj7jady eCTECTBEHHO-HAyYHOIro LHMKJIAa, B YAaCTHOCTH U3 Kypca
(GU3MKH.

YMeHHe OpHMEeHTHPOBAThCS B MPOCTPAHCTBE HIpaeT CYIIECTBEHHYIO pOJb BO BCEX
o0iacTsX JNesTeTbHOCTH 4YenoBeka. OpHeHTalusi YeloBeKa BO BPEMEHH W IMPOCTPAHCTBE —
HEO0X0/IMMOE YCIIOBHE €ro COLMAJIbHOrO OBITHS, (hopMa OTpPaKEHUS OKPYXKAIOLIEr0 MUpA,
yCIOBHE  YCHEIIHOTO TIO3HAHUS M aKTHUBHOTO  IpeoOpa3oBaHMs — JACHCTBUTEIBHOCTH.
OnepupoBaHHe MPOCTPAHCTBEHHBIMU 00pa3aMu 00bEIMHAET pa3Hble BUAbI Y4eOHON U TPYJ0BOM
NEeSITETTHHOCTH, SIBISICTCS OJHUM W3 TPO(ECCHOHATBHO BaKHBIX KAa4eCTB, MOATOMY aKTyalbHa
3ajada GOPMHUPOBAaHUS Y OOYYArOIIUXCS MPOCTPAHCTBEHHOTO MBIMUICHHUS KaK Pa3HOBHIHOCTH
00pa3HOro MBIIUIEHUS] — CYHIECTBEHHOTO KOMIIOHEHTa B IIOJATOTOBKE K IPaKTHYECKOU
JEeSITeIbHOCTH 110 MHOTUM HAIIPaBJICHUSM.

Ilens ocBOeHUS MporpaMMbl yueOHOTO Kypca «I eomeTpus» Ha 6a30BOM ypOBHE 00yUEHUS
— 001meo0pa3oBaTeIbHOE W OOIIEKYJbTYPHOE pPa3BUTHE OOYUYAIOIIMXCS Yepe3 oOecleueHue
BO3MOXKHOCTH MPHUOOPETEHUSI M UCIOIb30BAHUS CUCTEMAaTHYECKUX T'€OMETPHUECKUX 3HAHUH U
NecTBUH, crieu(pUUHBIX TEOMETPUH, BO3SMOXHOCTH YCIIEHITHOTO MPOJI0JDKEHUs 00pa30BaHus Mo
CHEIHAILHOCTSIM, HE CBA3aHHBIM C MPUKJIAJHBIM HCIIOIb30BaHUEM F€OMETPHH.



[Iporpamma mo reomerpun Ha 0a30BOM ypOBHE IMpeAHAa3Hau€Ha UId OO0y4aromMXcs
CpeIHEH WIKOJIbI, HE HCIBITHIBABIIMX 3HAYMTENBHBIX 3aTPYJHCHHH Ha YpPOBHE OCHOBHOTO
obmiero obpazoBanus. Takum oOpa3om, oOydaromuecss Ha 0a30BOM YPOBHE JOJKHBI OCBOUTH
o0lre MaTreMaTH4ecKue yMEHHUs, CBA3aHHbIE CO CIeHu(UKON reOMeTpUU U HEOOXOAUMbIE IS
JKU3HU B COBpEMEHHOM o01iecTBe. Kpome 3T0ro, oHu UMEIOT BO3MOXHOCTh U3YYUTh T€OMETPHIO
Oonee rIyOOKO, €M B JAIBHEUIIIEM BOSHHKHET HEOOXOIMMOCTh B TCOMETPUUYECKUX 3HAHMSIX B
npodecCHOHATBLHOMN 1eATETbHOCTH.

JlocTuxkeHue e 0OCBOGHUS IPOrpaMMbl 00eCIIeUNBACTCS PEIIEHUEM COOTBETCTBYIOIIUX
3anau. [IppopureTHBIMU 3a1auaMu 0cBoeHuUs Kypca «I'eomeTpun» Ha 6a3oBoM ypoBHe B 10—11
KJIacCax SIBIISIOTCS:

e (QopmupoBaHUE TMPEICTABICHUS O TEOMETPHUM KaK YacTU MHUPOBOH KYIbTYphl H

OCO3HaHHE €€ B3aUMOCBSI3H C OKPYKAFOIIUM MUPOM;

e (QopmupoBaHWE TMPEACTABICHUS O MHOTOTPAHHHKAX U TelaxX BpalleHUsS Kak o
BXHEHIIINX MAaTEMaTHYCCKUX MOJIENSIX, MIO3BOJISIONINX ONMUCHIBATh U U3y4aTh Pa3HbBIC
SBIICHUSI OKPY’KAIOILIET0 MUPA,

e (QopmupoBaHUE YMCHHs PACIIO3HABATH HA YEPTEkKAX, MOJCISAX U B PEATLHOM MUPE
MHOTOTPaHHUKU U TeJla BpaIllCHHUS,

® OBJAJICHWEC METOJaMH peIICHHWS 3a7ad Ha IOCTPOCHUS Ha H300paKeHUIX
MPOCTPAHCTBEHHBIX (QUTYD;

e (QopmupoBaHHE YMEHHUSI ONEPUPOBATH OCHOBHBIMU MOHITUSIMH O MHOTOTPAaHHUKAX H
TeNax BpalleHUsl U X OCHOBHBIMH CBOHCTBaMU;

® OBJAJICHHE AITOPUTMAMH PEIIeHHs OCHOBHBIX THUIOB 3a7ay; (GOPMHUPOBAHHE YMEHHUS
MPOBOAWTHL  HECIOXHBIE JOKa3aTelbHbIE  pAcCYXACHHUS B  XOJ€  pElIeCHUsS
CTEPEOMETPUICCKUX 33J1a4 U 33]1a4 ¢ TPAKTHICCKUM COJICPKaHUEM;

® pa3BUTHE MHTEIUIEKTyaJbHBIX M TBOPYECKMX CHOCOOHOCTEW  oOydaromuxcs,
MO3HABATEIILHON aKTUBHOCTH, UCCIIEAOBATEIHCKUX YMEHUH, KPUTUYHOCTH MBIITUICHUS;

e (QopmupoBanue (GyHKIMOHAIBHON TPaMOTHOCTH, PEJIEBAHTHOW TE€OMETPUHU: YMEHHE
pacrno3HaBaTh MPOSIBICHUS TCOMETPHUECKUX TIOHATHH, 0OBEKTOB U 3aKOHOMEPHOCTEH B
pEeabHBIX JKU3HEHHBIX CUTYallUAX W TMPH H3yYEHUU APYTUX Y4EOHBIX MPEIMETOB,
MPOSIBIICHUST 3aBUCHMOCTEH W 3aKOHOMEPHOCTEH, (QopMyIHpoBaTh WX Ha S3bIKE
TEOMETPHH U  CO3J[aBaTh TI'E€OMETPHUYECKHE MOJICIHM, NPHUMEHATh OCBOCHHBIN
TCOMETPHUSCKHAN  ammapar JUis peIIeHUus NPaKTHKO-OPHEHTHPOBAHHBIX — 3ajad,
WHTEPIPETHPOBATH U OIICHUBAThH MMOJYICHHBIE PE3YIIbTATHI.

OTnUYuTENbHON 0COOCHHOCTHIO MPOTPaAMMBI SBIISIETCS] BKIIOYEHHE B KypC CTEPEOMETPUU
B Havaje ero M3y4eHWs 3ajad, peliacMblX Ha YpPOBHE WHTYUTHBHOTO IIO3HAHUSA, U
onpeAenéHHBIM 00pa3oM OpraHW30BaHHAs padoTa HAJl HUMH, YTO CIIOCOOCTBYIOT Pa3BUTHIO
JIOTUYECKOTO W TPOCTPAHCTBEHHOTO MBIIUIEHUS, CTUMYJIHUPYET MPOTEKaHUE HWHTYUTUBHBIX
MPOIIECCOB, MOTUBUPYET K JaJbHEHIIIEeMYy U3yUSHHIO TIPEIMETA.

[Tpenmodrenue OTHAETCS HATJIATHO-KOHCTPYKTHBHOMY METOAY OOYYCHHS, TO €CTh
TEOPETUYECKHE 3HAHUS HMEIOT B CBOEH OCHOBE YYBCTBEHHOCTH MPEIMETHO-NPAKTUYECKOM
JnesTeNIbHOCTH. Pa3BuTHE MNPOCTPaHCTBEHHBIX MPEACTAaBICHUI Yy ydaluxcsi B Kypce
CTEPEOMETPHUU MPOBOTUTCS 32 CUET PEIIeHUs 3a/a4 Ha CO3JIJaHUE MTPOCTPAHCTBEHHBIX 00Pa30B U
3a/lad Ha OIMEPUPOBAaHWE MPOCTPAHCTBEHHBIMU oOpazamu. Co3maHue oOpasza MPOBOTUTCS C
OMOpO Ha HATJSAHOCTh, & ONEpPUpPOBaHUE 00Pa30M — B YCIOBUSX OTBJICUEHHUS OT HAIJISITHOCTH,
MBICJIEHHOTO U3MEHEHHUS €r0 UCXOIHOTO COJIEPKaHNUS.



OcHOBHBIE coaepkaTenbHble JuHMM Kypca «l'eomerpum» B 10-11 kmaccax:
«MHororpanHukmn», «lIpsiMble U IJIOCKOCTH B IPOCTPAHCTBEY, «Tena BpameHus», «Bekropsl u
KOOPJIMHATHI B IPOCTPAHCTBEY. POPMUPOBAHUE JIOTHUECKUX YMEHUN paCIpeneisieTcs He TOIbKO
[0 COAEP)KATEeNIbHbIM JIMHUSM, HO M IO rojaM oOydeHHs Ha YpPOBHE CpEJHEro oOIuero
o0OpazoBaHwUs.

Conepxanne 00pa3oBaHMs, COOTBETCTBYIOIIEE MPEIMETHBIM pe3yJbTaTaM OCBOCHUS
paboueil mporpamMmebl, pacrpeaeaEHHbIM M0 rofaM 00ydeHHsl, CTPYKTYPUPOBAHO TaKUM 00pazom,
YTOObl  OBJAJEHUE TIEOMETPUYECKMMHU MOHATUSAMHM M HaBbIKAMM  OCYIIECTBIISIOCH
IIOCJIEI0BATEIBHO U IIOCTYNATEJIBHO, C COOJIIOJICHHMEM IPUHIMIIA [TPEEMCTBEHHOCTH, YTOOBI
HOBBIE 3HAHUS BKIIIOYAJINCH B OOIIYI0 CHCTEMY I€OMETPUYECKIX MPECTaBICHUN 00yJaromuxcs,
pacuupsis U yrayouss e€, o0pa3ys IpoYHbIe MHOKECTBEHHBIE CBSI3H.

MECTO YYEBHOI'O KYPCA B YYEBHOM IIVIAHE

Ha u3ydenne reomerpun orBoauTcs 2 yaca B Hegenmo B 10 kinacce u 1 yac B Hegeno B 11
KJIacce, BCEro 3a JBa rojaa ooyueHnus - 102 yaeOHBIX Yaca.



COJAEP)KAHUE YYEBHOI'O KYPCA
10 KJIACC

IIpsimble ¥ MIOCKOCTH B IPOCTPAHCTBE

OcHoBHbIE MOHATUS CTEpEOMETpUH. Touka, IpsiMasi, IJI0CKOCTh, MpocTpaHCcTBo. [loHATHe
00 aKCHOMaTHYECKOM IMOCTPOEHUHU CTEPEOMETPUM: AKCUOMBI CTEPEOMETPUHU U CIIECTBUS U3 HUX.

B3auMHOe pacnosiokeHue MpsMbIX B MPOCTPAHCTBE: NEPECEKAIOIINECS, NapaJJIeIbHbIE U
cKpemuBawpmuecss npsamsle. llapainenbHOCTh NpPAMBIX M INIOCKOCTEHM B MPOCTPAHCTBE:
napajuiejbHble NpPsIMbIE B IPOCTPAHCTBE; MAPAIUIETBHOCTh TPEX NPSIMBIX; MNapaUIEIbHOCTh
OpsIMOM M IUIOCKOCTH. YIUIBI C COHAIpPaBJIEHHBIMU CTOPOHAMH; Yrojd MEXJy MNpSMbIMH B
npoctpaHcTBe.  [lapannenbHOCTh  IUIOCKOCTEW:  IMapajulesibHblE  IUIOCKOCTH;  CBOMCTBA
napajuleNbHBIX TiockocTei. [IpocTeiime mpocTpaHCTBEHHbBIE (PUTYPHI HA TIOCKOCTHU: TETPadp,
Ky0, mapaJuiefienunea; moCTPOCHUE CEUCHU.

[lepnieHaAUKYIApHOCTh OPSIMOM M IUIOCKOCTU: NEPIEHIAUKYJISpPHbIE MpsSMble B
IIPOCTPAHCTBE, INPSMBbIE IApAJUICIbHBIE M IEPHEHIUKYISIPHBIE K IUIOCKOCTH, IPU3HAK
NEePHEHAUKYISIPHOCTH OPSIMOM M IJIOCKOCTH, TEOpeMa O MNpsAMOW NEepHEHAUKYISIPHON
IJIOCKOCTH. YTJIbl B MPOCTPAHCTBE: YrOJ MEXAY NPSIMOW M IUIOCKOCTHIO; JBYIPAHHBIA YIOJI,
JIMHEHHBIN Yrojl JBYIPaHHOro yria. llepneHaukyisp M HAKIOHHBIE: PACCTOSHHE OT TOYKHU J0
IUIOCKOCTH, PAaCCTOSHUE OT TMpPSIMOM 110 IUIOCKOCTH, NPOEKIHs (UTYphl Ha IJIOCKOCTb.
[TeprieHAUKYIAPHOCTD TUIOCKOCTEN: IPU3HAK MEPIEHANKYISIPHOCTH ABYX IIOCKocTel. Teopema
0 TPEX NMEPIEHIUKYIIApax.

MHoOrorpaHHuKHu

[TonsiTue MHOTOrpaHHMKA, OCHOBHBIE JJIEMEHTHl MHOTOIPDAaHHUKA, BBIMYKJIbIE U
HEBBINTYKJIbIE MHOTOTPAHHMKY; pa3BEPTKa MHOrorpaHHuka. Ilpusma: n-yroapHas npusma; rpaHu
U OCHOBaHMS NMPHU3MBbI; MIPsIMasi U HaKJIOHHAs IPU3MbI; OOKOBAas M TOJIHAsI MOBEPXHOCTH MPU3MBI.
[Tapayenenunesn, NpsAMOYTOJIBHBIN MMapajuleNenuIe] U ero cpoicrsa. Ilupamuaa: n-yronpHas
NUpaMujia, TPaHU M OCHOBAaHME NUPAMUJbI; OOKOBas M IMOJIHAS IOBEPXHOCTh IHPaMUJBbI;
IpaBWIbHAsg M YyCEU€HHas MNHMpaMuAa. OJIEMEHTbl MNpuU3Mbl W nupamuasl. [IpaBunbHble
MHOTOTPaHHMKU: MOHITHE NMPABUIBHOIO MHOTIOIDAaHHUKA; MpaBUibHAs MpU3Ma M NPaBUIIbHAs
NUpaMuJia; MpaBUiIbHAas TPEyroibHas MUpaMuia U MpaBUIbHBIN TeTpadap; KyO. Ilpencrasnenue
O TMPaBWIBHBIX MHOTOTPAaHHUKAaX: OKTadJp, JoAeKa’ap W ukocadap. CedeHHs NpU3MBI H
MIUPAMHUIBL.

CuMMeTpuss B NIPOCTPAHCTBE: CHUMMETPHsSI OTHOCUTEIBHO TOYKH, IMPSAMOM, MIOCKOCTH.
DneMeHThl CAMMETPUH B TUpaMuax, napasuiesenuneiax, paBuIbHbIX MHOTOIpaHHUKAX.

Brruncnenue 31€MeHTOB MHOTOIpaHHUKOB: pEOpa, nuaroHanu, yrisl. [lnomans 6okoBoit
MIOBEPXHOCTU M TIOJHOM IOBEPXHOCTH MPSMOM MNPHU3MBI, IJIOLIAAb OCHOBAHMW, Teopema O
OOKOBOW TMOBEPXHOCTH MpsAMON mpu3Mbl. [lnomans OGOKOBOM MOBEPXHOCTH U MOBEPXHOCTH
MPaBWIBHON NHUpaMuAbl, TeOpeMa O IUIom@aau yceu€HHo mnupamunabl. [loHsTHe 006 00BEME.
O0bEM UpaMuIbl, MPU3MBIL.

[TonoGuble Tena B mpocTpancTBe. COOTHOLICHHS MEXAY IUIOUIAIIMU TOBEPXHOCTEH,
00BEMamMK MOJOOHBIX TEII.

11 KUIIACC



Tesa BpameHus

[wmHapuyeckass MOBEPXHOCTb, 00pa3ylolfe IHJIWHAPUYECKON TOBEPXHOCTH, OCh
WIMHAPUYECKON MOBepXHOCTH. L{MmuHap: ocHOBaHUS U GOKOBasi MOBEPXHOCTb, 0Opa3yromas u
0Cb; IJIOIIaAb OOKOBOM U MOJHOW MOBEPXHOCTH.

Konunueckasi moBepXHOCTb, 00pa3yroliMe KOHUYECKOW IMOBEPXHOCTHU, OCh W BEpIIMHA
KOHUYECKONW moBepxHOCTH. KoHyc: ocHOBaHME M BeplIMHA, OOpasyromias M OChb; IUIOLIAIb
OOKOBOW W TOJHON MOBEPXHOCTH. YCEUEHHBIN KOHYC: 00pa3yloliue W BBICOTA; OCHOBAHUS U
OOKOBast TIOBEPXHOCTb.

Cdepa u map: ueHTp, paauyc, IuaMeTp; IUIOHIa[b MOBEpXHOCTU cdepbl. B3aumuoe
pacronioskeHue cepbl U INIOCKOCTH; KacaTellbHas IIIOCKOCTh K cepe; Iomanb chepbl.

N300paxeHue Ten BpallleHus Ha INIOCKOCTH. Pa3BépTka LuaMHApa U KOHYca.

KoMOuHanuu Tten BpalmieHus ¥ MHOTOTPAaHHMKOB. MHOTOTpaHHHK, ONHCAHHBIA OKOJIO
cdepsl; cdepa, BliMcaHHAs B MHOTOTPAHHUK, UJTH TEJI0 BpallleHUSI.

[Torsitie 00 o0béMe. OcHOBHBIE CBoiicTBa 00BEMOB Ten. Teopema 00 o00BEMe
MPSIMOYTOJIBHOTO Tapaiienienumneaa u cieactsus u3 He€. O0BEM mwmHIpa, KoHyca. O0BEM
nrapa ¥ rmiomaab cepsl.

[Tonobupie Tena B mpoctpaHcTBe. COOTHOIICHHS MEXAY IUIOMIAASMH MOBEPXHOCTEH,
00BEMaMu TOTOOHBIX Tell.

Ceuenust mwiMHIApa (MapauiebHO MW TEPHCHAUKYISIPHO OCH), CEUYECHHS KOHYyca
(mapaenbHOe OCHOBAHUIO M MPOXO/AIIEE Yepe3 BEPIINHY), CeUeHUs I1apa.

BexkTOpbl M KOOPAUHATHI B IPOCTPAHCTBE

BexTop Ha miockocty U B mpocTpancTBe. ClokeHue U BBIYUTaHHE BEKTOPOB. Y MHOXKEHHE
BEKTOpa Ha uucio. Pa3noxeHue BekTopa Mo TPEM HEKOMILJIaHapHbIM BekTopam. IlpaBmiio
napasuienenunena. Pemenne 3amay, cBsI3aHHBIX ¢ IPUMEHEHHUEM MIPABHII JEHCTBHUI C BEKTOPAMHU.
[TpsimoyronbHasi cucTeMa KOOpAMHAT B TpocTpaHcTBe. KoopauHatel BekTopa. [Ipocreiimue
3a7layl B KOOpJAMHATax. Yroid Mexay BekTopamu. CkalsipHOE NpPOU3BEICHHE BEKTOPOB.
Berurcnenue yriioB MeXAy NMPSMBIMH H IUIOCKOCTSIMH. KOOpIWHATHO-BEKTOPHBIH METOJ TIPH
pEIIeHNH TEOMETPUUYECKUX 3a/1a4.



IINTAHUPYEMBIE PE3YJIbTATDBI
JIMYHOCTHBIE PE3YJIBTATHI

JIn4HOCTHBIE Ppe3yNbTAaThl OCBOCHHS IMpOrpamMmbl ydeOHOro mnpenmera «MaTemaTHKa
XapaKTEepU3YIOTCS:

I'paxxnanckoe BocnuTanue:

c(OpPMUPOBAHHOCTHIO TPAXKIAHCKOW TMO3MIMU OOyYaromerocss Kak aKTUBHOTO U
OTBETCTBEHHOI'0 4JIEHa POCCHIMCKOr0 OOIIEeCTBA, MPEACTABICHUEM O MaTEMaTHUYECKUX OCHOBAX
(GYHKIIMOHUPOBAHUSI PA3IMYHBIX CTPYKTYp, SBICHHUI, MpoOleayp TpakJaHCKOro oOuiecTBa
(BBIOOpBI, OMpOCHI M Ip.), YMEHHEM B3aUMOJEHCTBOBATH C COLMAIbHBIMU MHCTUTYTAMHU B
COOTBETCTBUH C UX (QYHKIMSIMHU ¥ Ha3HAYCHUEM.

IlaTpuoTnyeckoe BocIMTaHUE:

c(hOpPMUPOBAHHOCTHIO POCCUICKON TPaXKTAHCKOW MIACHTUYHOCTHU, YBAXKEHUS K MPOILIOMY
U HAaCTOALIEMY pPOCCUHCKOM MaTeMaTUKH, LEHHOCTHBIM OTHOIIEHHEM K JIOCTH)KEHUSIM
POCCHICKMX MAaTE€MaTUKOB M POCCHUMCKON MATEMATHYECKOW IIKOJIbI, K HMCIOJIb30BAHUIO 3THX
TOCTHIKEHUH B IPYTHX HayKaX, TEXHOJIOTUAX, cpepax SKOHOMHKH.

JIyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMS:

OCO3HAHMEM JIYXOBHBIX ILIEHHOCTEM pOCCHIICKOro Hapoaa; c(hHOpMHUPOBAHHOCTHIO
HPABCTBEHHOI'O CO3HAHMsI, STUYECKOIO MOBE/ICHHUS, CBA3AHHOIO C MPAKTUYECKUM IPUMEHEHUEM
JOCTHKEHUN HAYKH U JEATEIBHOCTBIO YYEHOIO; OCO3HAHUEM JIMYHOIO BKJIAJa B IOCTPOEHUE
YCTOHYHBOTO OyIYIIETO.

JcTeTHYecKoe BOCIIUTAHUe:

ACTETUYECKUM  OTHOLIEHHWEM K  MHpPYy, BKJIIOYas OCTETUKY  MaTeMaTHYeCKHUX
3aKOHOMEPHOCTEH, OOBEKTOB, 3ajay, peHIeHUuH, pacCyXJIeHUH; BOCIPUUMYUBOCTHIO K
MaTEMaTUYECKUM acCIEKTaM pa3JInYHbIX BUAOB UCKYCCTBA.

Du3nyeckoe BOCIUTAHHUE:

c(OpMUPOBAHHOCTBIO YMEHMSI TPUMEHATh MaTeMaTHYeCKHe 3HaHUS B MHTEpecax
310pOBOTO U 0e30macHOro obpasa >KU3HH, OTBETCTBEHHOI'O OTHOUIEHUS K CBOEMY 370POBBIO
(310poBO€e MHTaHUE, COATAHCUPOBAHHBIN PEXXUM 3aHATUH M OTIbIXa, PeryisipHas (usnueckas
AKTUBHOCThH); (PU3MUECKOrO COBEPIIEHCTBOBAHUS, MPU 3aHATUSAX CIIOPTHBHO-030POBHUTEIHHON
JESITENIbHOCTBIO.

TpyaoBoe BocnuTaHue:

TOTOBHOCTBIO K TPYZIY, OCO3HAHHEM IIEHHOCTU TPYAOJIOOUS; MHTEPECOM K pa3IMuHBIM
chepam npodhecCuOHATBFHON AESITeNTbHOCTH, CBSI3aHHBIM C MaTEeMaTHKON M €€ MpUIIOKEHUSIMHU,
YMEHHMEM COBepIIaTh OCO3HAHHBIN BBHIOOP Oyayliei mpodeccun U peaan3oBbIBaTh COOCTBEHHbBIE
KU3HEHHbIE IIJIaHbl; TOTOBHOCTBIO M CIIOCOOHOCTBIO K MaTeMaTHYecKOMy OOpa3oBaHUIO U
caM0o00pa30BaHUIO Ha MPOTSHKEHWU BCEH JKU3HU; TOTOBHOCTBIO K AaKTHBHOMY YYacTHIO B
pEIIeHNU IPAKTUYECKUX 33/1a4 MaTeMaTHYeCKON HallpaBI€HHOCTH.

JKO0JI0rH4ecKoe BOCIIUTAHME:

c(OPMHPOBAHHOCTHIO HKOJIOTMUYECKOW KYJIbTYPHI, NMOHUMAHHEM BIUSHUS COLMAIBHO-
HSKOHOMHYECKUX IPOLIECCOB HA COCTOSHUE NPUPOJHOM M COLMAIBHOW Cpelbl, OCO3HAHUEM
NI00aTbHOTO  XapakTepa JKOJOTMYECKUX  MpoOiieM; OpUeHTaluel Ha  [pUMEHEHHE
MaTeMaTUYeCKUX 3HAHUN Ui pelieHusl 3a7ad B 00JIacTU OKpYXKarouleil cpespl, MIaHUpOBaHUS
MIOCTYIKOB Y OLIEHKU UX BO3MOXKHBIX ITOCJIECTBUI JJIs1 OKPYKAIOLEH CPEeIbl.

IleHHOCTH HAYYHOI'O MO3HAHMSA:



C(OPMHUPOBAHHOCTBIO MHPOBO33PEHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO
pa3BUTHS HAyKH M OOLIECTBEHHON MPAKTHKH, TOHUMAHUEM MaTeMaTH4ecKOW HAayKH Kak chepbl
YeJI0BEUYECKON JESTENIbHOCTH, ITAlOB €€ pa3BUTUS U 3HAYMMOCTH I Pa3BUTHUS LIMBUIIM3ALINU;
OBJIAJICHUEM S3BIKOM MAaTE€MaTUKU M MAaTEMaTU4YECKOW KyJIbTYPOHM KaK CpPEACTBOM IIO3HAHUS
MHUPA; TOTOBHOCTBIO OCYILECTBJISATH IIPOEKTHYKD M HCCIEIOBATEIBCKYI JEATEIBHOCTh
MHAUBUAYAJIHO U B TPYIIIIE.

METAINIPEIMETHBIE PE3YJIbTATBI

MetanpeameTHble pe3yiabTaThl OCBOGHUS IPOrpaMMbl yueOHoro npeamera «MaTemaTuka
XapakTEpU3YIOTCS  OBJAJCHHEM  YHUBEPCAIBHBIMUA  HO3HABAMENbHbIMU  OeliCEUaMU,
VHUBEPCANbHLIMU —~ KOMMYHUKAMUBHBIMU — OCUCMBUAMU,  VHUBEPCATbHLIMU — Pe2yNsAMUSHbIMU
oelicmeusimu.
1) Vuusepcanvhvle noznasamensmole oeticmeus, obecneuusarom Gopmuposarue 6a306bix
KOCHUMUBHBIX NPOYECCO8 00y yalowuxcs (0ceoenue mMemooos NO3HAHUSL OKPYIHCAIOWEe20 MUpad;
npUMeHeHUe 102UHEeCKUX, UCCAe008amMeNbCKUX Onepayull, ymeHull pabomams ¢ ungopmayueti).
Bba3zoBble Jioruyeckue eiicTBUSA:
® BBIIBISATH M XapaKTEPU30BaTh CYIICCTBCHHBIC NMPU3HAKH MATEMAaTUYCCKUX OOBEKTOB,
MOHSTHUM, OTHOIICHUN MEXAY MOHATUAMU; (OPMYIHUPOBATH ONpEACICHUSI MOHATHUMH;
YCTaHABIIMBATh CYIICCTBCHHBIN MPU3HAK KiIacCH(PHUKAIMN, OCHOBAHUS ISl 0000IIeHUs
U CpaBHEHUS, KPUTCPUH TIPOBOIUMOTO aHATN3A;

® BOCIPHHHMATH, (HOPMYIIHPOBATH U MPEOOPA3OBHIBATL CYXKICHUS: YTBEPIUTCIBHBIE H
OTpUIIATEIIbHBIC, SAMHIYHBIC, YACTHBIC U OOIIHE; YCIOBHEIC,

® BBIABIIATH MATEMATHYECKUE 3aKOHOMEPHOCTH, B3aMMOCBSI3H U ITPOTUBOPEUHS B (haKTax,
JAHHBIX, HAOMIOACHHUSIX W YTBEPXKICHUSX; IPEIarath KPUTEPHH IS BBISIBICHUS
3aKOHOMEPHOCTEN U IIPOTUBOPEYUN;
® JlenaTh BBIBOJIBI C HCIIOJIH30BAaHUEM 3aKOHOB JIOTUKH, JCITYKTUBHBIX W WHIYKTUBHBIX
YMO3aKTIOUYEeHUN, YMO3aKIIOUeHUH 110 aHAIIOTUH;

® IPOBOJUTH CAMOCTOSTEIIHHO JOKA3aTeIbCTBA MATEMATHIYCCKUX YTBEPKICHUH (TIPsSMBIC
U OT TMPOTUBHOTO), BBICTPAMBATh ApPrYMEHTAIUIO, NPUBOJUTH TPUMEPHl U
KOHTPIIPUMEPHI; 000CHOBBIBATH COOCTBEHHBIC CY)KJICHUS U BBIBOJIBL;

® BBIOMpATH CHoco0 perieHusl y4eOHOUW 3amauu (CpaBHHUBAaTh HECKOJBKO BapUAHTOB
peleHus, BEIONpaTh HanOoJee MOIXOASAIINANA ¢ YIETOM CaMOCTOSTEIIEHO BBIJICIICHHBIX
KpUTEPUEB).

ba3oBrble uccienoBare/bCKue 1eHCTBHA:

® HCIOJNB30BaTh  BOMPOCHI  KaK  HMCCICNOBATSIIbCKUH  MHCTPYMEHT  ITO3HAHWS,
dbopMynHUpoBaTh BOIPOCHI, PUKCUPYIOIINE TPOTHBOPEUHE, MPOOIeMy, yCTaHABIUBATh
HUCKOMO€ U JlaHHOe, (OpPMHUPOBATH THUIIOTE3y, APTYMEHTHUPOBATH CBOKO MO3HUIIHUIO,
MHEHHUE;

® TMPOBOJUTH CAMOCTOSITEIPHO CIUIAHUPOBAHHBIA JKCIEPUMEHT, HWCCIECIOBAHUE II0
YCTAaHOBJICHUIO OCOOCHHOCTEH MaTeMaThuyeckoro oObeKTa, SBJICHHS, Ipolecca,
BBISIBJICHHUIO 3aBUCUMOCTEH MEXy OOBEKTaMH, SIBICHUSMH, IPOIIECCAMHU;

® CaMOCTOATENHbHO (OopMyaUpoBaTh OOOOIIEHUS W  BBIBOJABI 1O  pe3yjbTaTaM
MpOBEAEHHOTO HAOTIOJCHMS, UCCIEAOBAHUS, OLIEHUBATh JIOCTOBEPHOCTh IMOJYYEHHBIX
pe3yJIbTaTOB, BEIBOJIOB U 0000IICHMIA;



MMPOTrHO3UPOBATH BO3BMOKHOC Pa3BUTUC NMPOLECCA, 4 TAKIKC BBIABUTaATh NPCAIIOJIOKCHUA
0 €TI0 Pa3BUTHH B HOBBIX YCJIOBUAX.

Pabora ¢ unopmanmeii:

BBISBIIATH Ae(ULUTHI UH(POPMALIUK, TaHHBIX, HEOOXOIUMBIX JAJIsl OTBETa Ha BONPOC U
JUISl peLLieHUs 3a1a4H;

BbIOMpaTh MH(OPMAIMIO W3 HCTOYHUKOB pa3jIM4YHBIX THUIIOB, AaHAJIU3UPOBATH,
CHCTEMAaTH3UPOBATh U HWHTEPIPETUPOBATh MH(OPMAIMIO PA3IUYHBIX BUAOB U (HOpM
IIPE/ICTABIICHMUS,;

CTPYKTYpUPOBaTh HMH(OpMAIMIO, TMPEACTaBIATH €€ B pa3iIuyHbIX (opmax,
WITIOCTPUPOBATh IpaUuecKy;

OLICHMBATh HAAEKHOCTh HMH(OpPMAIMK IO CaMOCTOATENBHO CHOPMYINPOBAHHBIM
KPUTEPHUSM.

2) Vnusepcanvnvle KOMMYyHUKAMUGHbIE Oelicmsus, 00ecneuusarom c@hopmuposanHoCcms
COYUATILHBIX HABLIKOG 00YUAIOUUXCA.
Oo0menne:

BOCIIPUHUMATh U (bOpMy.HI/IpOBaTI) CY)KACHUA B COOTBETCTBUHU C YCIIOBHAMHU U LCIIAMHA
OOLIEHUs; SICHO, TOYHO, I'PaMOTHO BBIPAKaTh CBOI TOYKY 3PEHHUS B YCTHBIX U
NHCEMEHHBIX TEKCTaX, JaBaTh MMOSICHEHHUS M0 XOJy PEIICHHs 3a/1a4i, KOMMEHTUPOBATh
HOJTYYCHHBIH Pe3yJIbTaT;

B X0/1e 00CYXJICHHUS 33a7aBaTh BOIPOCHI 110 CYILECTBY 00CYXIaeMON TeMBbI, TPOOIEMBI,
pemaeMoﬁ 3ala4i, BbICKAa3bIBaTb HACHU, HANCJICHHLBIC Ha TIOMCK PCIICHHA,
COIIOCTABJIAITb CBOU CYXACHUA C CYXICHHUAMHU APYIrUX YYaCTHUKOB Avajiora,
0oOHapyKUBaTh pa3IMuue U CXOJCTBO MO3UIHIL; B KOPPEKTHOH dopme GpopMyIupoBaTh
pa3HOIIacHsl, CBOM BO3PAKEHMS,;

NPEACTABIATE PE3YJIbTAThI PCIICHUA 3aJa4r, SOKCIICPUMECHTA, UCCICIOBAHNA, ITPOCKTA,
CaMOCTOSITENIbHO BBIOMpATh (popMaT BHICTYIUIEHUS ¢ Y4ETOM 3a7ay Ipe3eHTAlUuH U
0COOEHHOCTEHN ayAUTOPHH.

CoTpyaHunuecTBo:

MOHMMATh M HCIIOJB30BATh NMPEHMYIIECTBA KOMAaHIHONH M WHIMBUAYAJIHLHOH pabOTHI
NpYU pelIeHWH Y4YeOHBIX 3a/Ja4y, NPUHUMATh IIelb COBMECTHOW JIEATEIbHOCTH,
IUIAHUPOBaTh OpPTaHMU3ALMI0 COBMECTHOM paboOThl, pacmlpeneisTb BHUIbI PadoT,
JIOTOBAapUBATHCS, OOCYXKJaTh IPOLIECC M pe3ylnbTaT paboThl; 0000IIaTh MHEHUs
HECKOJILKHX JIOJIEH;

y4acTBOBAaTh B IPYMIOBBIX (hopMax paboThl (00CyKaeHHs, 0OMEH MHEHUH, «MO3TOBbIE
HITYpPMBI» W WHBIE); BBINOJHATH CBOK YacThb PaOOTHI W KOOPIWHHPOBATH CBOHU
JIEMCTBUS C IPYTUMH WICHAMH KOMaH/Ibl; OIEHHUBATh Ka4eCTBO CBOETO BKJIAa B OOIIHIA
HPOAYKT 110 KPUTEPUAM, C(HOPMYTHUPOBAHHBIM YUACTHUKAMU B3aUMOJEHCTBHUS.

3) Yuueepcanvnvie pecynamuenuvie oeticmausi, 0becneuusarom Gopmuposanue cCmvlCio8bix
VCMAHOBOK U HCUSHEHHBIX HABLIKOS TUYHOCHIU.
Camoopranu3amnus:

COCTaBJIATH IJIaH, AITOPUTM PELICHU 3aJjauu, BBIOUPATh CIIOCO0 pelIeHus ¢ yU4ETOM
UMEIOIUXCS PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTUPOBATh U
KOPPEKTHPOBATh BAPUAHTHI PEIICHUH ¢ y4ETOM HOBOW MH(POPMALIUH.

CaMOKOHTPOJIb:



e BJaJeTh HAaBbIKAMM IIO3HABATEIBHOM pEe(PIEKCMM KaK OCO3HAHUS COBEPIIAEMBIX
NEHCTBUII M MBICIUTENBHBIX IPOLIECCOB, WX pe3ylbTaToB; BiIaJeTh crocodaMu
CaMOIIPOBEPKH, CAMOKOHTPOJS IIpoLEecca U pe3yibpTaTa PELIEHUS MaTeMaTH4eCKON
3a/1a4i;

® [peABUAETh TPYJHOCTH, KOTOPHIE MOT'YT BO3HUKHYTh IIPH PELICHMM 33Jaud, BHOCHUTH
KOPPEKTHBBI B JICSITEIHHOCTh HA OCHOBE HOBBIX OOCTOSATENBCTB, JAHHBIX, HAWJCHHBIX
OIINOOK, BBISIBICHHBIX TPYIHOCTEH;

® OLEHUBaTh COOTBETCTBUE pe3yibTaTa LEIM M YCIOBUSAM, OOBSACHATH IPUUUHBI
JOCTHIKEHUSI WM HEIOCTHXKEHUS Pe3yJNbTaTOB JAEATEIbHOCTH, HAXOIUTh OILIHOKY,
JlaBaTh OLIEHKY MPUOOPETEHHOMY OIIBITY.

INPEJIMETHBIE PE3YJIBTATDBI
10 KUIACC

OrniepupoBaTh NOHIATHSAMU: TOUKA, MPSIMasi, INIOCKOCTb.

[IpuMeHATh aKCHOMBI CTEPEOMETPUH U CJICJICTBUSI U3 HUX MPHU PEIICHUN TE€OMETPUIECKUX
3ajad.

OnepupoBaTh MOHATUSMH: [ApPAJUICIbBHOCTh M MEPHEHIUKYISPHOCTh MPSAMBIX U
IJIOCKOCTEM.

KrnaccudumupoBars B3auMHOE pacrofioKeHHUE MPSIMBIX U TUIOCKOCTEN B MMPOCTPAHCTRE.

OnepupoBaTh TOHSTUSMU: JBYTPAaHHBIM Yroll, TpPaHU JBYTPAHHOTO yriaa, pedpo
JBYTPAHHOI'O YTJIa; TMHEHHBIN Yrojl ABYTPaHHOTO yIiia; rpagyCcHasi Mepa JBYTPaHHOIO yIJa.

OniepupoBaTh MOHSATHUSMU: MHOTOTPAHHUK, BBIMYKJBIA W HEBBITYKJIBI MHOTOTPaHHUK,
AJIEMEHTHI MHOTOTPaHHUKA, TTPaBUIILHBIN MHOTOTPAaHHUK.

Pacnio3HaBaTh OCHOBHBIE BHJIbI MHOTOIPAHHHUKOB (NMpamMuia; Mpu3Ma, NpSMOYTOJIbHBII
napanjenenurnes, Kyo).

KnaccudumupoBarh MHOTOTpaHHUKM, BbIOMpas OCHOBaHHMS [UIs  KjacCUUKAIUU
(BBIMMYKJIBIE ¥ HEBBIMYKJIbIE MHOTOTPAHHHMKH; TIPaBUJIbHBIE MHOTOTPAaHHUKH, TMPSMBIE |
HAKJIOHHBIE IPU3MBI, TapalIeNIeUIe bl ).

OrnepupoBaTh NOHATHSAMU: CEKYIIas INIOCKOCTh, CEYEHNE MHOTOTPAHHUKOB.

OOBSCHATH MPUHITUTIBI TOCTPOCHUS CEUCHHH, HCTIONB3YSI METOJ CJICIOB.

CTpouTh CeUeHHs] MHOTOTPAHHUKOB METOJOM CJIETOB, BBITIOJHSTH (BBIHOCHBIE) TUIOCKHE
YEepTEXKH U3 PUCYHKOB MPOCTHIX OOBEMHBIX (PUTYP: BHI CBEPXY, COOKY, CHU3Y.

Pemarp 3amaun Ha HaxOXICHHE TEOMETPUYECKUX BEIMYMH MO oOpaslnaMm WiId
aqropuTMaM, TPHUMEHSS W3BECTHHIE AHATUTHYECKHE METOABl TMPH PEIICHUH CTaHIapTHBIX
MaTeMaTUYeCKUX 3a7a4 Ha BBIYMCICHUE DPACCTOSIHUN MEXAY IBYMS TOYKAMH, OT TOUYKH JIO
MPSIMOH, OT TOYKH JI0 TIIIOCKOCTH, MEKy CKPEIIUBAOIITUMUCS MTPSIMBIMH.

Pemarp 3amaun Ha HaxOXICHHE TEOMETPUYECKUX BEIMYMH 1O oOpaslnaMm WiIn
aIropuT™MaM, NPUMEHSsE W3BECTHbIE AHAIMTHUYECKHUE METOJbl MPH PELIEHUU CTaHIAPTHBIX
MaTeMaTUYeCKUX 33/1a4 Ha BBIYHUCICHHE YIJIOB MEXAY CKPEUIMBAIOIIMMUCS MPSIMBIMHU, MEXIY
NPSIMOM U TNIOCKOCTBIO, MEXY TUIOCKOCTSIMH, IBYTPAHHBIX YTJIOB.

Boruncnsate 00bEMBI U TIIOMIAAN TOBEPXHOCTE MHOTOTPAHHHUKOB (IIPU3Ma, MHpaMUa) ¢
npuMeHeHHeM (OpMYJ; BBIUMCISITh COOTHOIICHUS MEXIy IUIOMIAJSMH IOBEPXHOCTEH,
00BbEMaMu TOJTOOHBIX MHOTOTPAHHHUKOB.
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OmnepupoBaTh TMOHATHSIMHU: CHMMETPHsSI B TPOCTPAHCTBE, IIEHTP, OChb M IJIOCKOCTh
CUMMETPHUHU; EHTP, OCh U TNIOCKOCTh CHMMETPHH (DUTYPBI.

N3Bnekatp, npeoOpa3oBbIBaTh U MHTEPIPETHPOBATH WH(POPMAIMIO O MPOCTPAHCTBEHHBIX
reOMETPUYECKUX HUTypax, MPEACTABICHHYIO Ha YePTEkKax M PUCYHKAX.

[lpuMeHATh TeoMeTpuuYeckhe (akThl JJIsl PEHICHUS CTEPEOMETPUYECKUX — 3ajad,
nmpeamnojgaratomux HECKOJIbKO IMaroB pCIICHHA, €CJIN YCJIOBHA NPUMCHCHUSA 3aJlaHbl B SIBHOU
dopme.

[IpuMeHATh TMPOCTEHIINe MPOrpaMMHBIC CPEACTBA M 3JICKTPOHHO-KOMMYHHKAIIMOHHBIC
CHCTEMBI [TPU PEIICHUH CTEPEOMETPUYCCKHUX 3a/1a4.

IIpuBoguTh IpUMEPBI MATEMATHYECKUX 3aKOHOMEPHOCTEM B IPUPOJNE M IKHU3HH,
pacro3HaBaTh MPOSBICHUE 3aKOHOB T€OMETPHUH B HCKYCCTBE.

[IpuMeHATh TOJyYCHHBbIC 3HAHHS Ha MPAKTHKE: aHAIM3UPOBATh peajbHbIe CHUTyallud H
OPUMEHATh  M3YYCHHbIE TOHATHS B  MpPOIECCe IOMCKA  PEHICHHS  MaTeMaTHYCCKH
chopMyIUpOBaHHON MPOOJIEMBbI, MOJEIUPOBATh pEATbHBIC CUTyallMd Ha SI3bIKE T'C€OMETPHH,
UCCIICIOBATh MOCTPOCHHBIC MOJICIN C HCIOJIb30BAHUEM TCOMETPUYECKHUX TOHATHH U TEOPEM,
ammapara anreOpbl; peniath MPaKTHYSCKUE 3a/1a4H, CBA3aHHbBIC C HAXOXKICHHEM TeOMETPHUCCKHUX
BEJTUYHH.

11 KJIACC

OmnepupoBatb MOHSITUSMU: UIHHpUYECKast MOBEPXHOCTb, oOpa3ymomue
WIMHIPUYECKON TTOBEPXHOCTH; IIUIIMHIP; KOHUYECKasi TOBEPXHOCTh, 00pa3yIoNIie KOHHUECKON
MOBEPXHOCTH, KOHYC; ChepruecKas MOBEPXHOCTb.

Pacnio3naBate Tena BpaimieHus (LHJIMHIP, KOHYC, cdepa u 1map).

OOBSICHATH CIIOCOOBI MOTyYEHUS Tell BpallleHHsI.

KnaccudumupoBaTs B3auMHOE pacroioKeHue cepbl U MI0CKOCTH.

OnepupoBaTh TOHATHUSMH: IMAPOBON CETMEHT, OCHOBAaHHE CETMEHTA, BBICOTA CETMEHTA;
IapOBOM CJIOM, OCHOBaHME MAPOBOTO CJI0S, BBICOTA MIAPOBOTO CIIOS; IAPOBOM CEKTOP.

Bbrancnsate 00BEMBI U TUIOMIAU TTOBEPXHOCTEH TeN BpallleHUsl, TeOMETPUUYECKUX Tl C
npUMeHeHueM (HOpMYyIL.

OnepupoBaTh MOHATUSMHU: MHOTOTPAaHHHUK, BIUCAHHBIM B cdepy M OMHCAHHBIM OKOJO
cthepsl; chepa, BOUCaHHAS B MHOTOTPAaHHUK WJTH TEJIO BPAIICHUS.

BbIYHCnsATE COOTHOIIECHUS MEXKIYy IUIOMIANAMU TMOBEPXHOCTEH M 00bEMaMU TMOIOOHBIX
Te.

N3o06paxarh u3yyaemble (UIYpbl OT PYKHM M C NPUMEHEHHEM IIPOCTBIX UYEPTEKHBIX
WHCTPYMEHTOB.

BrInonHATh (BBIHOCHBIE) MJIOCKUE YEPTEKU U3 PUCYHKOB MPOCTHIX 00BbEMHBIX (pUTYp: BHIT
CBEpXY, COOKY, CHU3Y; CTPOUTH CEUCHHsI T BPAI[CHHUSI.

W3Brekatb, UHTEPIPETUPOBATH U MPeoOpa3oBhIBATh MHPOPMAIIUIO O MPOCTPAHCTBEHHBIX
reoMeTpuueckux Gurypax, npeicTaBlIeHHYIO Ha YepTexaxX U PUCYHKaX.

OnepupoBaTh MOHATUEM BEKTOP B IPOCTPAHCTBE.

BrimonaaTe I[CflCTBHSI CJIOKCHUA BCKTOPOB, BHIYUTAHUSA BCKTOPOB U YMHOKCHHA BCKTOpPA
Ha YHCI0, OOBICHATh, KAKUMH CBOMCTBaAMM OHHU 00JIaJaloT.

[TpuMeHsTh paBUIIO Napasieienunea.
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OnepupoBaTh MOHATHAMHU: ICKAPTOBBI KOOPIWHATHI B MPOCTPAHCTBE, BEKTOP, MOIYIb
BEKTOPa, PAaBEHCTBO BEKTOPOB, KOOPAWHATHI BEKTOPA, yroll MEXIy BEKTOpaMH, CKaISPHOE
MIPOM3BEICHNE BEKTOPOB, KOJUTMHEAPHBIC U KOMIUIAHAPHBIE BEKTOPHI.

HaxonuTh cyMMy BEKTOPOB M MIPOU3BEACHUE BEKTOPA HA YUCIIO, YTOJI MEKIY BEKTOpPaMH,
CKaJISIPHOE TIPOM3BE/ICHUE, PACKIIAIBIBATH BEKTOP T10 JIBYM HEKOJJTHHEAPHBIM BEKTOPaM.

3amaBaTh IUIOCKOCTh YPAaBHEHHEM B JIEKAPTOBOM CHCTEME KOOPIMHAT.

[IpumensTh reoMerpuueckue (HaKThl s PEHICHUS CTEPEOMETPUYECKHX — 3ajad,
NPEIOIArafoIluX HECKOJIBKO IIaroB pEIICHUs, €CIM YCJIOBUS NPUMEHEHHS 3a/laHbl B SIBHOM
dbopwme.

Pematp mpocreiinye reoMeTpuuecKre 3aa9d Ha PUMEHEHHE BEKTOPHO-KOOPAMHATHOTO
MEeTo/1a.

Pemrate 3agaum Ha JJ0Ka3aTeNbCTBO MATEMATHYECKMX OTHONICHHA W HAaXOXKICHUE
TCOMETPUYCCKUX BEJIIMYHMH 1O 00pa3liaM WM aJIrOPUTMaM, IPUMEHsISI U3BECTHBIE METOMBI TIPU
PEIICHUH CTaHIAPTHBIX MATEMAaTUICCKUX 3a]1a4.

[TpuMeHSTh TPOCTEHININE MPOTPAMMHBIE CPEICTBA M DJICKTPOHHO-KOMMYHUKAIIMOHHBIC
CHCTEMBI IIPU PEUICHUU CTEPEOMETPHUCCKUX 3a/1aY.

[lpuBoMTH TpPUMEpPHI MATEMAaTHYECKUX 3aKOHOMEPHOCTEH B TPUPOAEC U IKU3HH,
pacrno3HaBaTh MPOSBICHUE 3aKOHOB T€OMETPUHU B UCKYCCTBE.

[TpuMeHsTh TIONyYeHHBIC 3HAHHWS Ha MPAKTUKE: aHAIM3WPOBATh PEAbHBIC CHTYAIlUU U
OPUMEHATh  HM3YYCHHBIC TOHATHS B  MPOIECCe IMOMCKA  PEIICHUS  MaTeMaTHYECKU
c(hopMyIUpOBaHHON MPOOIEMBI, MOAECTUPOBATH pPEajbHbIE CHUTYaI[Md Ha S3bIKE TEOMETPHH,
UCCJICZIOBATh TIOCTPOSHHBIC MOJEITU C WCIOJB30BAHUEM T'C€OMETPHUYECKUX TOHSITHUA U TEOPEM,
amnmapara aJreOpsl; penraTh MPaKTHICCKUE 3a/1a9H, CBI3aHHBIC ¢ HAXOXKJICHUEM I'€OMETPHUCCKHUX
BEJIMUKH.
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TEMATHYECKOE INTAHUPOBAHHUE

10 KJIACC
KounyecTBO 4yacoB JIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (undgposbie)
Kourpoubnbie IIpakTHyeckue
n/n NporpaMMblI Bcero oOpa3oBaTebHbIE
padoTshI padoThI
pecypcbl
1 BBencHue B cTeEpeOMETPHUIO 10 https://resh.edu.ru/
5 [IpsiMBbIE ¥ TUIOCKOCTH B HpOCTpaHCTBe.U 12 1 httos://resh.edu.ru/
[MapainenpbHOCTh NPSAMBIX H TIOCKOCTEH
3 HepHeHHI/IIEYJIﬂpHOCTL TPAMBIX H 12 https://resh.edu.ru/
TUTOCKOCTEN
4 VYTIabl MEKIY IPSIMBIMU M IFIOCKOCTSIMU 10 1 https://resh.edu.ru/
5 MHororpaHHUKH 11 1 https://resh.edu.ru/
6 OOBEMBI MHOTOTPaHHUKOB 1 https://resh.edu.ru/
7 [ToBTOpEHUE: CEUCHHS, PACCTOSHUS U YTIIbI 1 https://resh.edu.ru/
OBIIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 68 5 0
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11 KJIACC

KoJsun4yecTBOo 4acoB JIeKTPOHHbIE
HaumeHnoBaHue pa3jesioB U TeM unpposbIie
Ne n/m P Konrpoabnbie IIpakruueckue (witcpp )
NPOrpamMmbl Bcero o0pa3oBaTe/bHbIe
padoTshI padoThI
pecypcsbl
Tena Bpamenus 12 https://resh.edu.ru/
OO6BbEMBI TEn 5 1 https://resh.edu.ru/
BekTopbl 1 KOOPIUHATHI B IPOCTPAHCTBE 10 1 https://resh.edu.ru/
I1 , 0000 ,
OBTOPEHIE, 000 meHPuIe 7 1 https://resh.edu.ru/
CUCTeMaTH3alusl 3HAaHUH
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 34 3 0
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IHOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC
KoJsun4yecTBo 4acoB JIeKTPOHHbIE
Ne uudgpoBbie
/i Tema ypoka Beero Konrpoubnbie IIpakTHyeckue ofpajoBaTETbHbIE
padoTshI padoThI pecypenI
OCHOBHBIE TIOHSITHSI CTEPEOMETPHH: TOYKA,
npsiMasi, TNIOCKOCTh, MPOCTPAaHCTBO. [IpaBuiia
1 n300paKeHUs Ha PUCYHKAX: H300paKeHHUS 1 https://resh.edu.ru/
IUIOCKOCTEH, MapaJlIeIbHBIX MPSIMBIX
(OTpe3KoB), cepeIMHbI OTPE3Ka
) [ToHsATHS: TIepeceKaroIIuecs TIOCKOCTH, 1 https://resh.edu.ru/
MepEeCeKaroIInuecs psiMasi U TIOCKOCTh
3 [MousTHA: IEpeceKaroIIuecs IOCKOCTH, 1 https://resh.edu.ru/
nepeceKaroIrecst mpsMasi ¥ II0CKOCTh
3HaKOMCTBO C MHOT'OIpaHHUKaMH,
4 M300pa’keHNe MHOTOTPAHHUKOB Ha 1 https://resh.edu.ru/
pPHCYHKaX, Ha IPOCKIIMOHHBIX YepPTEexkaX
HauanpHble cBeieHus 0 KyOe u mHupaMuze,
5 uX pa3BEPTKU 1 Mojenu. CedeHus 1 https://resh.edu.ru/
MHOTOTPaHHHKOB
HauanpHble cBeieHus 0 KyOe u mHupaMuze,
6 ux pa3BEPTKU U Mozenu. CedeHus 1 https://resh.edu.ru/
MHOTOTPaHHHKOB
[MousTHE 00 aKCHOMATUYECKOM TTOCTPOSHHUU
7 CTepEOMETPUU: aKCHOMBI CTEPEOMETPHUH U 1 https://resh.edu.ru/

CICACTBUA N3 HUX
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[TonaTne 06 aKCHOMAaTHYECKOM MTOCTPOSHUH

IJIOCKOCTH: TETpa’ip, Ky0, mapaenenumnes

8 CTEPEOMETPUH: aKCHOMBI CTEPEOMETPHH U https://resh.edu.ru/
CIICJICTBUSI U3 HUX
[MousiTne 06 aKCHOMATHYECKOM IMOCTPOCHUU
9 CTEPCOMETPHUH: AKCHOMBI CTEPEOMETPHH U https://resh.edu.ru/
CIICJICTBUSI U3 HUX
[Tonsitne 06 aKCHOMaTHYECKOM ITOCTPOCHUU
10 CTEPEOMETPHUH: aKCUOMBI CTEPEOMETPHH U https://resh.edu.ru/
CIICICTBUSI U3 HUX
BzanMHOe pacrosioxkeHue npsiMbIX B
11 MPOCTPAHCTBE: MEPECEKArOIIUeCH, https://resh.edu.ru/
napasuieNbHbIC H CKPEIMBAIOIIUECS MPIMbIC
[TapannenbHOCTh NPSMBIX U INIOCKOCTEH B
12 MPOCTPAHCTBE: MaPaJIENbHEIE NPAMEIC B https://resh.edu.ru/
HPOCTPAHCTBE; MapaJUICIbHOCTh TPEX
OPSIMBIX
[MapainenbHOCTh MPSAMBIX M TUIOCKOCTEH B
13 npocTtpaHcTBe: [lapaanensHOCTh IpSIMON 1 https://resh.edu.ru/
IUIOCKOCTH
14 VTI1bI ¢ COHANPABICHHBIMH CTOPOHAMH https://resh.edu.ru/
15 VYron MeXIy MPSIMBIMH B TIPOCTPAHCTBE https://resh.edu.ru/
16 VYroa MexX Iy MPSMBIMH B TIPOCTPAHCTBE https://resh.edu.ru/
17 [TapannenbHOCTh MIOCKOCTEM: httos://resh.edu.ru/
napasuiesbHbIE TIIOCKOCTH
18 CBoiicTBa mapanienbHbIX MJI0CKOCTEN https://resh.edu.ru/
19 [Ipocreiimme mpocTpaHCTBEHHbIE PUTYPHI HA httos://resh.edu.ru/
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20 [MocTpoenue ceueHuit https://resh.edu.ru/

21 [MocTpoenue ceueHuit https://resh.edu.ru/
Kontponbnas padota o teme "[Ipsmbie u

22 IUIOCKOCTH B mpocTpancTie. [lapamienbHocTh https://resh.edu.ru/
MPSAMBIX U IUIOCKOCTER"
IlepneHIUKYISIPHOCTDL OPSIMOU U IVIOCKOCTH:

23 PHICHAMIYIAD p https://resh.edu.ru/
MEePIEeHANKYIISIPHBIE TPSIMbIE B POCTPAHCTBE
IIpsiMble mapajieIbHEIE U

24 p P https://resh.edu.ru/
MEePIEHIUKYISIPHBIE K ITTIOCKOCTH
IIpsimble mapasienpHEIE U

25 p p https://resh.edu.ru/
MEePIEHIUKYISIPHBIE K TTIOCKOCTH
IIpu3Hak nepneHIuKYISIPHOCTH OPSIMOU U

26 P PHCHAMIYIAD p https://resh.edu.ru/
IUIOCKOCTH
IIpu3Hak neprneHIuKyIIPHOCTH OPSIMOU U

27 P PHCHAMIYIAD p https://resh.edu.ru/
IUIOCKOCTH
Teopema o npsIMoH IIEpHESHIUKYIISIPHOMI

28 p p PHCHAMKYIP https://resh.edu.ru/
ILIOCKOCTH
Teopema 0 IpIMOH NEPIEHIUKYIAPHOU

29 p p PHCHAMIYIAD https://resh.edu.ru/
IUIOCKOCTH
Teopema 0 IpIMOH NEPIEHIUKYIAPHOU

30 p p PHCHAMIYIAD https://resh.edu.ru/
IUIOCKOCTH
[lepneHuKymsp ¥ HAKIOHHBIE: PACCTOSIHUE

31 OT TOYKH JI0 MJIOCKOCTH, PACCTOSIHUE OT https://resh.edu.ru/
PsIMOM A0 MIOCKOCTH
[TepnenuKymsip ¥ HAKIOHHBIE: PACCTOSIHHE

32 OT TOYKH JI0 MJIOCKOCTH, PACCTOSHUE OT https://resh.edu.ru/

HpHMOﬁ A0 IIIIOCKOCTHU
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[lepnenuKysip U HAKJIOHHBIE: PACCTOSIHUE

33 OT TOYKH JI0 IUIOCKOCTH, PACCTOSIHHE OT https://resh.edu.ru/
MPSIMOH 10 TIJIOCKOCTH
[TeprieHIUKYISIp M HAKIIOHHBIC: PACCTOSHUE

34 OT TOYKH JI0 TUIOCKOCTH, PACCTOSIHUAE OT https://resh.edu.ru/
IPSIMOM A0 IIJIOCKOCTH
VTIIBI B IPOCTPAHCTBE: YTOd MEKIY MPSIMO

35 PouIp Y Ay TP https://resh.edu.ru/
H IJIOCKOCTBIO

36 JlByrpaiHblii yroi, TMHEHHbIi yrox https://resh.edu.ru/
JBYTPAHHOTO yTJia

BYT'PaHHBINA yroOJI, TMHCHHBIN YTOJI

37 Heyrp yr A https://resh.edu.ru/
JIBYTPAHHOTO yTiia
[lepneHaUKYIIPHOCTD INIOCKOCTEMN: MPU3HAK

38 PHCHAMKYIP pu https://resh.edu.ru/
MEPICHIUKYISIPHOCTH JBYX TUIOCKOCTEH
[lepneHIUKYIIPHOCTD MIIOCKOCTEN: IPU3HAK

39 PHCHAMKY TP pv https://resh.edu.ru/
MEPIEeHIUKYISIPHOCTU JBYX TIOCKOCTEH
IlepieHIMKYAIPHOCTH IIOCKOCTEH: ITPU3HAK

40 PHCHARKYIAP b https://resh.edu.ru/
MEePICHINKYIISIPHOCTH JBYX TUIOCKOCTEH

41 Teopema o TpEx mepreHANKYISIpax https://resh.edu.ru/

42 Teopema o TpEx mepreHANKYISIpax https://resh.edu.ru/

43 Teopema o TpEx mepreHANKYIsIpax https://resh.edu.ru/
KonTponbHas paboTa mo Temam
"ITepnneHAUKYIAIPHOCTH MPSIMBIX U

44 pHeHa v"y "p P https://resh.edu.ru/
riockocTeil" u "YTIbl MeXIY IPSIMBIMU U
IUIOCKOCTSIMH"
[ToHsiTHE MHOTOTpAaHHUKA, OCHOBHBIE

45 P https://resh.edu.ru/

QJICMCHTBI MHOT'OI'paHHHUKA, BBIITYKJIBIC U
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HCBBIITYKJIBIC MHOT'OT'PAHHUKH, pa3BépTKa
MHOI'OI'paHHHUKaA

46

[Ipu3ma: n-yronpHas npu3Ma; rpaHu U
OCHOBAHMS IIPU3MBI; IIPsIMasi U HAKJIOHHAs
puU3Mbl; OOKOBAs U MOJIHAS TIOBEPXHOCTh
IIPU3MBI

https://resh.edu.ru/

47

48

49

50

[Tapannenenumnen, npaMOyTroJIbHBIN
napajulesienuIe] U ero CBolcTBa

HI/IpaMI/II[aZ N-yroabHas NMUpamMuaa, rpaHu u
OCHOBAHHC IMUPAMUbI; OOKOBas M MOJIHA
IOBCPXHOCTD IIUPAMUbI; IIpaBUJIbHAA U
yceqéHHa;I InmupamMuyjia

[IpaBuIbHBIE MHOTOTPAHHUKU: TIOHATHE
IIPaBUIBHOIO MHOTOI'PaHHUKA; IPaBUIIbHAS
IIpU3Ma U MpaBUWIbHAS MUPAMUJa;
IIpaBUJIbHAS TPEYTOJbHAs MUpaMUIa U
NIPAaBUIIBHBIN TETpasap; KyO
[IpencraBnenue o MpaBUIbHBIX
MHOTOIpaHHHUKaX: OKTa3/p, TOJEKadIp U
HKOCAdP.

https://resh.edu.ru/

https://resh.edu.ru/

https://resh.edu.ru/

https://resh.edu.ru/

51

CuMMeTpHs B MPOCTPAHCTBE: CUMMETPUS
OTHOCHTEJIBHO TOYKH, TPSMOM, TNIOCKOCTH.
OneMEeHThl CHMMETPUH B IMpaMuax,
napajuiejenunenax, NpaBUiIbHbIX
MHOT'OTPaHHUKAX

https://resh.edu.ru/

52

Brruncienue >1eMeHTOB MHOT'OI'paHHUKOB:
p€Opa, TuaroHasu, yribl

https://resh.edu.ru/

53

[Tnomaae 60KOBOI MOBEPXHOCTH M ITOJTHOM

https://resh.edu.ru/
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MMOBEPXHOCTHU MPSMOM TPU3MBI, IUIOIIA/Ib
OCHOBaHMH, TeopeMa 0 OOKOBOM
MTOBEPXHOCTHU MPSIMON MPU3MBI

[Tnomans 60KOBOI MOBEPXHOCTH U
IMOBCPXHOCTHU HpaBHHLHOﬁ nupamMmuabl,

>4 TeopeMa o IUIoIaan OOKOBOM MOBEPXHOCTH 1 hitps://resh.edu.ru/
YCEUEHHOMN MUPAMUJIBI
55 F&iﬁiﬁ;ﬁiﬁg?m HO TeMe 1 https://resh.edu.ru/
56 [TousTue 06 00BEME 1 https://resh.edu.ru/
57 O0BEM nupamMuIbI 1 https://resh.edu.ru/
58 OO0BEM TUPaMHU/IBI 1 https://resh.edu.ru/
59 OOBEM TUPaMHU/IBI 1 https://resh.edu.ru/
60 O0BEM nupamMuIbI 1 https://resh.edu.ru/
61 OO0BEM MpU3MBI 1 https://resh.edu.ru/
62 O0BEM TTPU3MBI 1 https://resh.edu.ru/
63 O0BEM MPU3MBI 1 https://resh.edu.ru/
64 igg:g:g::;;foagf’” rio Tene "OGh M 1 https://resh.edu.ru/
[ToBTOpenue, 0600IIEHNE CUCTEMATH3AITUS
65 3Hanuii. [TocTpoeHue ceueHuii B 1 https://resh.edu.ru/
MHOTOTPaHHHUKE
[ToBTOpeHme, 0600IIEHNEe CUCTEMATH3AITUS
3HaHUU. BeuncieHne pacCTOSHUM: MEXIY
66 JBYMS TOYKAMH, OT TOYKH JI0 IPSIMOH, OT 1 https://resh.edu.ru/

TOYKH O0 IIIOCKOCTH, MCKIOY
CKpCHIMBAOIHUMUCSA ITPAMBIMU
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67 HToroBast KOHTpOJIbHAs paboTa

https://resh.edu.ru/

[ToBTOpEeHME, 0600IIEHNE CHCTEMATH3AIIHS
3HaHUU. BeIlUKCIIEHUE YIIIOB: MEXIY

68 CKPEUIMBAIOIIUMHUCS MPSIMBIMH, MEXITY
IPSIMOY ¥ TUIOCKOCTBIO, IByTPaHHBIX YIJIOB,
YTJIOB MEX/Y TIOCKOCTSIMH

https://resh.edu.ru/

OBIIEE KOJIMYECTBO YACOB I10 ITIPOTPAMME

68
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11 KJIACC

KounyecTBO 4yacoB DJIeKTPOHHbIE
uudposbie
Ne n/m Tema ypoka KonTpoabubie IIpakTuueckue
Bcero oOpa3oBaTe/ibHbIE
padoThI padoTsbI
pecypchl
Cdepa u map: LEHTP, paguyc, TMaMETP;
(bep P P, pasiy P 1 https://resh.edu.ru/
TJIOIIA b TIOBEPXHOCTH ChEephI
BsanmHuoe pacrionoxenue chepsl u
IJIOCKOCTH;, KacaTelbHas INIOCKOCTh K 1 https://resh.edu.ru/
chepe; miomaas chepsl
H3o06pakenune cdepsl, mapa Ha IIOCKOCTH.
P bep P 1 https://resh.edu.ru/
CeueHnus mapa
[{umuHaprdeckas TOBEPXHOCTb,
o0pa3yrolye HHWINHAPHYESCKOM
pasy P . 1 https://resh.edu.ru/
MOBEPXHOCTHU, OCh LIMJIMHIPUIECKOIN
MMOBEPXHOCTH
[unuaap: ocHOBaHUS U OOKOBast
MIOBEPXHOCTh, 00pa3yroIas U OCh; IJIOIIA b 1 https://resh.edu.ru/
OOKOBOH U MOJTHON OBEPXHOCTH
N3obpaxenue MuinHaApa Ha TUIOCKOCTH.
PasépTka mmmuaapa. Ceuenus MUINHIpa
p p . p 1 https://resh.edu.ru/
(MTOCKOCTHI0, MapaIebHON UITH
MEPIECHIUKYIIPHOU OCH IIUIUHAPA)
KoHnueckasi moBepXHOCTh, 00pa3yroIme
KOHUYECKOW TTOBEPXHOCTH, OCh M BEpPIIHHA 1 https://resh.edu.ru/
KOHUYECKOU MOBEPXHOCTHU
KoHyc: ocHOBaHME M BEpIIHHA, 1 https://resh.edu.ru/

23


https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/

o0Opa3yromias U 0Ch; IJIOMAab OOKOBOM 1
MIOJTHOHM TTOBEPXHOCTH

Yceu€HHBIN KOHYC: 00pa3yoire 1 BBICOTA,

9 https://resh.edu.ru/
OCHOBaHHUA U OOKOBast MOBEPXHOCTD
N300paxeHne KoOHyca Ha INIOCKOCTH.

10 Pa3BépTka koHyca. Ce‘leHI/IHuKOHyca hitps://resh.edu.ru/
(TUTOCKOCTBIO, TTAPaJUICIIFHONH OCHOBAHUIO, U
IUIOCKOCTBIO, TPOXOJIAIICH Yepe3 BEpIIHHY)
Kom6

11 OMOUHAIRL T BPAtieHist 1 https://resh.edu.ru/
MHOTOTPaHHHKOB
MHororpaHHHK, OIMCaHHBIN OKOJIO chephl;

12 cepa, BIIMCaHHAS B MHOTOIPAHHUK HJIH B https://resh.edu.ru/
TEJIO BPAIICHHS

13 HOII"HTI/IG 00 00béMme. OCHOBHBIE CBOWCTBA https://resh.edu.ru/
00BEMOB TN

14 OO0BEM NUIMHIpPA, KOHYCA https://resh.edu.ru/

15 O0BEM 1mapa u wiomaas cheps https://resh.edu.ru/
[TogoOHBIE TENa B IPOCTPAHCTBE.

16 COOTHOIICHUS MEKTY TUTOIIAISIMU https://resh.edu.ru/
MOBEPXHOCTEN, 00bEMAMHU MTOJOOHBIX TE

17 KOHTpOJ‘IBI'-'IaSI '}3360Ta o Tel'\:IaM "Tena hitps://resh.edu.ru/
BpamieHus" u "O0beMbl el

18 BekTop Ha MJI0CKOCTH U B TPOCTPAHCTBE https://resh.edu.ru/

19 CrokeHHe U BBIUUTAHUE BEKTOPOB https://resh.edu.ru/

20 YMHOXeHHE BEKTOpa Ha YUCIIO https://resh.edu.ru/
P «

21 APJIOACIIHE BEKTOpA TTO TPEM https://resh.edu.ru/

HEKOMILJIaHApHBIM BekTopaM. [IpaBuio
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napajujicjicnmicaa

22

23

24

Pemenwne 3ama4, cCBSI3aHHBIX C
IIPUMEHEHUEM IIPaBUIl ACUCTBUH C
BEKTOpaMHU

[IpsamoyrosnbHasg cucTeMa KOOpJAUHAT B
npoctpancTBe. KoopiuHaTel BEKTOpa.
[Ipocreiinue 3aa4u B KOOpAMHATAX

VYron mexnay Bektopamu. CKaiasipHOe
MPOU3BE/IEHUE BEKTOPOB

https://resh.edu.ru/

https://resh.edu.ru/

https://resh.edu.ru/

25

26

27

Brluucnenue yrioB Mexy NpsIMbIMUA U
IJIOCKOCTSIMU

KoopanHaTHO-BEKTOPHBIM METOI TTPH
pEIIeHNU T€OMETPUYECKUX 3a/1a4
KonTpomnpHas padora o Teme "BekTopsl 1
KOOPJMHATHI B MpOCTpaHcTBE"

https://resh.edu.ru/

https://resh.edu.ru/

https://resh.edu.ru/

28

[ToBTOpenue, o6odIIEHNE U
cucremarusanus 3HaHui. OCHOBHbIE
¢burypsl, paxTel, TEOPEMBI Kypca
TUTAHUMETPHUH

https://resh.edu.ru/

29

[ToBTOpenue, o6odIIeHNE 1
cucremarusanus 3HaHu. OCHOBHbIE
¢burypsl, paxTel, TEOPEMBI Kypca
TUTAHUMETPHUH

https://resh.edu.ru/

30

31

[ToBTOpeHnue, 0600IIeHNE U
cucTeMaTu3anys 3HaHuH. 3a1aun
IUTAHUMETPHH U METOJIbI UX PEIICHHS

[ToBTOpeHnue, 0600IIeHNE U
cUcTeMaTH3allus 3HaHUH. 3a1auu

https://resh.edu.ru/

https://resh.edu.ru/
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MJIAHUMCETPHUU U MCTOABI UX PCILICHHUA

[ToBTOpEeHME, 0000IICHUE U
cucreMarusanus 3HaHui. OCHOBHEBIE

32 1 https://resh.edu.ru/
burypsl, GpaxTsl, TEOPEMBI Kypca
CTepEOMETPUH

33 HTorosast KOHTPOJIbHAS paboTa 1 https://resh.edu.ru/
I1 600

34 OBTOPEHHE, ODODIIEHIC 1 1 https://resh.edu.ru/
cUCTEeMaTH3aIlHs 3HAHUH

OBUIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 34
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YYEBHO-METO/IMYECKOE OBECHEYEHUE OBPA30BATEJIBLHOI'O
MPOLIECCA
OBSI3ATEJILHBIE YUEBHBIE MATEPHUAJIBI 1J151 VYEHUKA

* Maremartuka: anrebpa U Hayajla MAaTeMaTHYeCKOro aHaliu3a, reomerpus. ['eomerpus, 10-11
knaccel/ Atanacsa JI.C., byry3os B.®., Kagomnes C.b. u npyrue, AknpionepHOe 00IIECTBO

«3marenscTBO «lIpocBemenune»

METOAUYECKHE MATEPHUAJIBI IJI51 YYUTEJIA

I'eometpus. unaktuueckue marepuansl. 10 kinacc. ba3zoBsiii u npodunbHbil ypoBHH./B.I.
3uB; AkimonepHoe obmectBo "M3narenscto "IIpocsemnieHue"

['eometpus. unaktuueckue marepuansl. 11 kiacce. bazoBsiit u npoduneubiii ypoBHu./b.I.
3uB; AkunonepHoe obmectso "M3narensctso "IIpocsenienue”

MeTtoauueckoe mocobue K npeAMeTHON TUHUHN yueOHUKOB 1o reometpuu JI. C. AtanacsH,

B.®.byry3oBa, C.b.Kagomuesa u ap.

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET

https://resh.edu.ru/office/user/profile/

https://www.yaklass.ru/

https://ege.sdamgia.ru

( )

AOKYMEHT NOANMCAH
QNEKTPOHHOW MOANNCLIO

CepTtudumkat: 00DCF844CD1F9504CDA9ES8F3A33BFEG49
Bnageneu: FOmakynosa Hypus datmxosHa
JencteuteneH: ¢ 05.10.2022 no 29.12.2023
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