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HOACHUTEJIBHAA 3AIINCKA

PaGouas mporpamma yae6HOTO Kypca «I'eomeTpus» 6a30Boro ypoBHs s oOydaromuxcs 10 —11
KJaccoB paspaboTrana Ha ocHoBe DenepajbHOTO TOCYIAapCTBEHHOTO 00pa30BaTENBHOTO CTaHIApTa
cpeanero obmero obpa3oBaHusi, ¢ yUETOM COBPEMEHHBIX MHPOBBIX TPeOOBaHMIA, MPEIBSIBISIEMBIX K
MaTeMaTHYeCKOMY OOpa30BaHMIO, U TPAJUIMNA poccuiickoro oOpasoBaHus. Peanmuzamusi mporpamMmbl
o0ecrieynBaeT OBJIAJICHHE KIFOUEBBIMA KOMIIETCHIIUSIMH, COCTABIISIONIMMH OCHOBY JJISI CAMOPA3BUTHS
U HETPEPhIBHOTO 00pa30BaHUsI, IEIOCTHOCTh OOIMIEKYIBTYPHOTO, JIUYHOCTHOTO M IO3HABATEIHHOTO
Pa3BUTHS TMYHOCTH OOYUAOLIUXCS.

HEJIN U3YUYEHUSA YYEBHOI'O KYPCA

BaxxnocTh yueOHOTO Kypca reoMeTprH Ha YPOBHE CpeHEro o01iero oopazoBanusi 00ycloBiIeHa
MPAaKTUYECKON 3HAYMMOCTBIO METANpPEAMETHBIX M MPEIMETHBIX PE3YJIbTaTOB OOYYEHUS TE€OMETPHH B
HalpaBJICHUHW  JIMYHOCTHOTO  pa3BUTUA  oOyyarommxcsi, (GopMUpoBaHHA  (YHKIMOHAIBHON
MaTeMaTHYeCKOH TPAaMOTHOCTH, M3Y4YEHUS NPYTrUX YYeOHBIX AUCIUIUINH. Pa3zBuTHe y 00ydarommxcs
MPAaBUJIBHBIX TPENCTABICHUH O CYIIHOCTH W TPOUCXOXKICHHHM T'€OMETPUYECKUX aOCTpakIuii,
COOTHOUIIEHUH PEATBHOTO U UCAIBHOIO, XapaKTEPEe OTPAXKEHUSI MAaTEMAaTHUYECKOW HAyKOH SIBIICHUH U
MPOLIECCOB pEATbHOIO MHpa, MECT€ TE€OMETpUH B CHCTEME HayK M pOJIM MaTeMaTH4eCKOIo
MOJENUPOBAaHUS B HAayyHOM IIO3HAHMHM U B IMPAKTHKE CHOCOOCTBYET (OPMHUPOBAHHIO HAYYHOTO
MHUPOBO33PCHHUSI YYANIMXCS, a TaKXKe KAueCTB MBIIUICHUS, HEOOXOIMMBIX ISl ajanTaldd B
COBPEMEHHOM OOIIIECTRE.

['eomeTpust sBIsIETCS OAHUM M3 0A30BBIX MPEIMETOB Ha YPOBHE CpeIHEro 001ero oopazoBanusl,
TaKk Kak o0ecleyuBaeT BO3MOXXHOCTh HW3YYEHHsS Kak JUCUUIUIMH  €CTECTBEHHO-HAy4yHOM
HaIpPaBJIEHHOCTH, TaK U TYMaHUTapPHOM.

Jloruueckoe MblluieHHE, (GopMHupyeMoe MPU HU3YYEHUU OOYYaIOIIMMUCS MOHSTUHHBIX OCHOB
TreOMETPHUH U IOCTPOCHUH LEMOYKH JIOTHYECKUX YTBEPKICHHH B X0/I€ pellIeHUsI FTeOMETPUUECKUX 3ajad,
YMEHHE BBIIBUraTh M ONPOBEpPraTh TMIIOTE3bl HEMIOCPEACTBEHHO HCIOJIB3YIOTCS MPHU PELICHUU 3ajad
€CTECTBEHHO-HAYYHOT'O [IUKJIA, B YACTHOCTHU U3 Kypca GU3UKH.

YMeHue OpHEeHTHPOBATHCS B IPOCTPAHCTBE HIpaeT CYIIECTBEHHYIO POJb BO BCEX 00JACTIX
JesITeNbHOCTH ueroBeka. OpueHTalus 4yeaoBeKka BO BpeMEHH 1 MPOCTPAHCTBE — HEOOX0IMMOE YCIIOBHE
€ro COIMAILHOTO OBITHS, OopMa OTPAKEHUSI OKPYKAIOIIETO MUPA, YCIOBUE YCIEHIHOTO MO3HAHUS U
aKTUBHOTO TMpeoOpazoBaHus JeiicTBUTENbHOCTU. OmNepupoBaHHE MPOCTPAHCTBEHHBIMU OOpa3aMu
00BbeMHSIET pa3Hble BUIbI y4EOHON U TPYJOBOU NEITETLHOCTH, SIBISETCS OJAHUM U3 MPO(PEeCcCHOHATBEHO
Ba)KHBIX KQuecCTB, MOATOMY aKTyallbHa 3a7a4a (OpMHUpPOBaHUSA Y OO0YYAIOMIUXCS MPOCTPAHCTBEHHOTO
MBIILJICHHUS KaK Pa3HOBUAHOCTH OOPa3HOTO MBIIUICHUS — CYIIECTBEHHOTO KOMIIOHEHTa B MOJTOTOBKE
K MPAKTUYECKOM NEATEIHHOCTH 10 MHOTHM HAIIPABJICHUSM.

Llenb ocBoeHMs mporpamMmMbl yueOHOTo Kypca «I'eomerpus» Ha 06a30BOM ypoBHE OOydeHMs —
o01m1eo0pa3oBaTebHOE 1 O0IIEKYIbTYPHOE pa3BUTHE 00YJaOLINXCs Yepe3 oOecreueHue BO3MOKHOCTH
NpUOOpPETEeHUsT M HCIMOJIb30BAHUSI CHUCTEMAaTHUECKHMX TE€OMETPUUYECKHX 3HaHMW U JeicTBuil,
CeUn(UYHBIX  T€OMETPUH, BO3MOXHOCTH  YCIEUIHOTO  MPOJOJDKEHUs  oOpa3oBaHUs — TO
CMELUANBHOCTSAM, HE CBA3aHHBIM C NMPHUKJIAIHBIM UCIIOJIB30BAHUEM I'€OMETPHUU.

[Iporpamma mo reomerpur Ha 0a30BOM YpPOBHE Ipe/Ha3HaueHa JUIsl O0O0Yy4aroluXCsl CpeaHen
IIKOJIbl, HE HCIBITHIBABIINX 3HAUUTENIbHBIX 3aTPYJHEHUI HA YPOBHE OCHOBHOTO 00IIEr0 0Opa3oBaHusl.
Taxum o6pazom, oOyuarommuecs: Ha 6a30BOM ypOBHE JIOJKHBI OCBOUTH OOIIME MaTeMAaTHUYECKUE YMEHUS,
CBSI3aHHBIE CO CIEeUU(UKON TeOMETPUH U HEOOXOJMMBbIE JUTS KHU3HHU B COBpeMeHHOM oo1iectBe. Kpome



3TOT0, OHU UMEIOT BO3MOXXHOCTh U3YUUTh F'€OMETPHUIO OoJiee TITy00KO, €CIi B JabHEHIIIEM BOSHUKHET
HE00XOAMMOCTh B TEOMETPUUYECKHIX 3HAHUAX B MIPOPECCHOHATBHON A TEIIHOCTH.

JloCTIDKEHHE LIeIM OCBOCHHS IPOTPaMMbl 00ECTICUNBACTCS PEIICHHEM COOTBETCTBYIOIIMX 3a/1a4.
[TpuopureTHBIMH 3a7auaMu OCBOEHHUs Kypca «l'eomerpum» Ha 6a3oBom ypoBHe B 10—11 kmaccax
SBIISIFOTCSL:

e (opMupOBaHHE MPEICTABICHHUS O TEOMETPHH KaK YaCTH MHPOBOM KyJIbTYpPhI M OCO3HAHUE €&

B3aMMOCBSI3U C OKPYKAIOIIUM MUPOM;

e (opMupOBaHHE MPEACTABICHUS O MHOTOTPAaHHHKAX W TeJaX BPAIIEHUS KaK O BaKHEHIINX
MaTeMaTHYECKUX MOJICNAX, TO3BOJSIOMIMX ONMKCHIBATh M HW3y4daTh pa3HBIC SBICHHS
OKPYKaIOIIEro MHPa;

e (opMupOBaHHE YMEHHUS pACMO3HABaTh Ha YEPTEk,aX, MOJENAX M B PEATHLHOM MHpE
MHOTOTPaHHUKH U TeJla BPAIICHUS;

® OBJIAJICHHWE METOJaMH PEUICHHUs 3aj[ad Ha TIOCTPOCHUS Ha M300paKEHUSIX MTPOCTPAHCTBEHHBIX
duryp;

e (opMupOBaHHE YMEHHUS OTIEPUPOBATH OCHOBHBIMU MOHSATHSMH O MHOTOTPAaHHUKAX M TelIax
BpaIlleH!s U MX OCHOBHBIMH CBOWCTBaMU;

® OBJAJICHWE AITOPUTMAaMHU pEUICHHWS OCHOBHBIX THIIOB 3a1ad; (HOpPMHUpOBAaHUE YMEHUS
MIPOBOJIUTH HECIIOKHBIC TOKA3aTEIbHBIE PACCYKICHUS B XOJI€ PEIICHHS CTEPEOMETPUICCKUX
3a7a4 ¥ 3a/1a4 ¢ IPaKTHIECKAM COJICpKaHUEM;

® DPAa3BUTHE WHTEIUICKTYaJbHBIX H TBOPUECKUX CIIOCOOHOCTEH 00yJarOIIUXCsl, MO3HABATEIHHOM
aKTHBHOCTH, UCCIIEJOBATENIbCKUX YMEHUH, KPUTHYHOCTH MBIIIUICHHS;

e (QopmupoBaHne (GYHKIMOHAIHLHOM TI'PaMOTHOCTH, pEJIEBAHTHOW T'€OMETPHUH: YMEHHE
pacno3HaBaTh TMPOSBICHUS T'€OMETPUYECKHX MOHSATHH, OOBEKTOB M 3aKOHOMEPHOCTEH B
peaNbHBIX )KU3HEHHBIX CUTYAIMSIX U IPU N3yYEHUH APYTUX YICOHBIX IPEIMETOB, IPOSBICHUS
3aBUCHMOCTEH M 3aKOHOMEpPHOCTEH, (GOpMYNIUpoOBaTh WX Ha S3bIKE T€OMETPUHU M CO3/1aBaTh
reOMETPUYECKHEe MOJEH, IPUMEHATh OCBOCHHBIN T'€OMETPUYECKUH ammapar Uil perieHus
NPaKTHKO-OPHEHTHPOBAHHBIX  33/1a4, WHTEPIPETUPOBATh W  OLEHUBATH MOJYyYCHHBIC
PE3yNIbTaTHI.

OTnuuuTenbHOW OCOOCHHOCTHIO MPOTPAMMBI SIBIISIETCS BKJIIOYEHHE B KypC CTEPEOMETPHUU B
HayaJle ero M3y4eHHs 3a/ad, pelacMblX Ha YpPOBHE WHTYUTHBHOTO IO3HAHUS, U ONPEACIEHHBIM
o0pa3oM opraHu3oBaHHas paboTa HaJ HUMH, YTO CIOCOOCTBYIOT PAa3BHTHIO JIOTHYECKOTO H
IPOCTPAHCTBEHHOTO MBIIIJICHUS, CTUMYJIUPYET MPOTEKAaHNE WHTYUTHBHBIX MPOIECCOB, MOTUBUPYET K
JajbHEHIIEMY U3YYEHHIO MTPEaAMETA.

[lpeamoutenne  OTHAETCS  HAIAJHO-KOHCTPYKTHBHOMY  METOXy OOyd4eHus, TO ecThb
TEOPETUYECKHE 3HAHMUS HMEIOT B CBOGH OCHOBE UYBCTBEHHOCTh IPEAMETHO-TIPAKTHYECKOM
IeATeNbHOCTH. Pa3BuTHE MPOCTPAHCTBEHHBIX IMPECTABICHHN Yy yYalluXcs B Kypce CTEPEOMETPUH
IIPOBOJUTCS 3a CYET pelleHHs 3aJad Ha CO3[JaHHe IPOCTPAHCTBEHHBIX 00pa3oB M 3ajad Ha
ONEpHpPOBAHUE TPOCTPAHCTBEHHbIMU oOpazamu. Co3naHue oOpa3a MNPOBOJUTCS C ONOpOH Ha
HarjsIHOCTh, a ONEPUPOBAaHUE 00pa3o0M — B YCIOBMSIX OTBJICUEHHUS OT HAIJISTHOCTH, MBICIEHHOTO
M3MEHEHHMSI €r0 UCXOHOTO COAEPIKaHUsI.

OcHoOBHBIE coziepKaTenbHbIe JIMHUU Kypca «['eomerpumn» B 10—11 knaccax: «MHOTOIpaHHUKIY,
«IIpsiMble ¥ TIOCKOCTHM B mpocTpaHcTBey», «Tema BpameHus», «BekToppl M KOOpAWHATHI B
npocTpaHcTBe». POPMUPOBAHUE JOTUYECKUX YMEHUN pacipeaessieTcss He TOIbKO 10 COAepKaTeNIbHBIM
JIMHUSM, HO U 110 rojaM 00y4eHHs Ha YpOBHE CpeIHEro o01iero o0pa3oBaHusl.

Conepxanne o0pa3oBaHus, COOTBETCTBYIOIIEE MPEIMETHBIM pe3yibTaTaM OCBOCHHUS paboueit
pOrpamMMbl, pachpeiei€HHbIM IO ToJaM OOy4YeHMs, CTPYKTYPUPOBAHO TaKHUM 00pa3oM, YTOObI



OBJIAJIECHUE TIEOMETPUYECKUMU IMOHATUSAMM M HaBBIKAMHM OCYILECTBISUIOCH IIOCIEA0BATEIBHO U
MOCTYIATENbHO, C COOMIOACHNEM MPUHIIMIIA TPEEMCTBEHHOCTH, YTOObI HOBBIE 3HAHUS BKIIIOYAIIUCH B
OOIIyI0 CHCTEMY T'€OMETPUUIECKUX MPEACTaBICHUH 00yJaromuXcsl, pacupsist 1 yriayosss e€, oopasys
IIPOYHBIE MHOKECTBEHHBIE CBA3U.

MECTO YYEBHOT' O KYPCA B YYEBHOM IIVTAHE

Ha u3yuenue reometpuu otBoautcs 2 yaca B Hezento B 10 kiiacce u 1 yac B Henento B 11 kiacce,
BCEro 3a JiBa rojia ooyuenus - 102 yueOHbIX yaca.

COJEPKAHUE YYEBHOT' O KYPCA

10 KJIACC

IIpsimble U MJIOCKOCTH B IPOCTPAHCTBE

OcHOBHBIE TIOHATHS CTepeoMEeTpuH. Touka, mpsiMasi, MIOCKOCTh, MPOCTpaHCTBO. [loHsTHE 00
AKCUOMAaTHYE€CKOM IMOCTPOCHUH CTEPEOMETPUH: AKCUOMBI CTEPEOMETPUU U CIEACTBUS U3 HUX.

B3anmHoe pacnosiokeHue NpsIMbIX B MPOCTPAHCTBE: MEPECEKAOIIMECS, MapasulebHble U
CKpenuBaomuecs npsMeie. [lapamieTsHOCTh MPSMBIX M TUNIOCKOCTEH B MPOCTPAHCTBE: MapajliebHbIE
MPSIMBIE B MPOCTPAHCTBE; MAPALIETLHOCT TPEX MPSAMBIX; TAPAIICITPHOCTH MPSMOU U TIFIOCKOCTH. Y TJIbI
C COHAmNpaBJCHHBIMH CTOPOHAMH; YyroJ MEXAy TNPSIMBIMH B MPOCTpaHCTBE. llapanienpbHOCTD
IJIOCKOCTEN: TMapajuleNbHbIE IIOCKOCTH; CBOMCTBAa MapajUIelbHBIX IIOCKOCTEH. IIpocreiimme
MIPOCTPAHCTBEHHbIE (PUTYPHI HA MIIOCKOCTH: TETpa’ap, KyO, mapajuiefenune1; MOCTPOCHHE CEUSHHI.

[lepneHUKyYISpHOCTh NPSAMON W IJIOCKOCTH: NEPIEHIUKYISPHBIE INpsSMbIE B MPOCTPAHCTBE,
MpsIMbIE NTapaJIJIEbHbIE U MEPIEHAUKYIISIPHBIE K IIJIOCKOCTH, ITPU3HAK MEPIICHIUKYISPHOCTH NPSMOU U
IIJIOCKOCTH, TEOPEMA O MPSIMOM MEPIEHIUKYISIPHON MIOCKOCTU. YTJIbI B IPOCTPAHCTBE: YIOJl MEXKIY
NPSAMON M TUIOCKOCTBIO; ABYTPAHHBIM YroJ, JIUHEHHBIA yroj AByrpaHHoro yria. [lepneHmukynsp u
HAaKJIOHHBIE: PACCTOSHUE OT TOYKHU J0 IUIOCKOCTH, PACCTOSIHHUE OT MPSAMOM J10 IJIOCKOCTH, HMPOEKIIMS
¢burypsl Ha IUIOCKOCTh. llepneHIuKyIsSspHOCTh IUIOCKOCTEH: MpPHU3HAK MEPHEHAUKYISPHOCTH IBYX
mockocteil. Teopema o TpEX nepneHuKyIspax.

MHoOrorpaHHMKH

[loHATHE MHOTOrpaHHMKA, OCHOBHBIE 3JIEMEHTHl MHOTOTPAaHHUKA, BBIIYKJIBIE W HEBBIIIYKJIbIE
MHOTIOTPaHHUKH; pa3BEPTKa MHOrorpaHHuka. llpusma: n-yrosbHas mnpus3ma; I'paHUd U OCHOBAHUS
MIPU3MBI; MIpsIMasi U HAKJIOHHAs MpU3Mbl; OOKOBas U IMOJIHAS TIOBEPXHOCTH Mpu3Mel. [lapamnenenunern,
MPSIMOYTOJIbHBIM TMapajuienenunes U ero cBoicrBa. llupamupa: N-yronpHas nupamuga, CpaHd U
OCHOBaHWE MUPAMU[bI; OOKOBas W TMOJHAS MOBEPXHOCTh MUPAMHJIbI; MPABUIbHAS U yCEUEHHAS
nUpaMuJa. IJIEMEHThl MPU3Mbl U NUpamMubl. [IpaBuiabHbIE MHOTOTpaHHUKU: MOHSATUE MPABUIBHOIO
MHOTOTPaHHUKA; TpaBUJIbHAS IPU3Ma U IIpaBUJIbHAs MUPAMUIA; IPaBUJIbHASA TPEYrOJIbHAS MUpaMuia u
MpaBWIBbHBIN TeTpasap; kyO. [IpencraBieHre o mpaBUIBHBIX MHOTOTPAHHUKAX: OKTadp, HOACKAdIp U
nkoca3ip. CeyeHuss Ipu3Mbl U MUPAMHUIBI.

CummeTpusi B IPOCTPAHCTBE: CUMMETPHUSI OTHOCUTENIbHO TOUKH, MPSIMOM, MIOCKOCTH. DJIEMEHTHI
CUMMETpHUHU B MUpaMUJax, Napajuiejenuneaax, NpaBUIbHbIX MHOTOTpaHHUKAaX.

Brrunicnenue 5JeMEHTOB MHOTOTpPaHHHKOB: p&Opa, muaroHamu, yriel. [lmomaas OGoxoBoi
MOBEPXHOCTH W TIOJHOW MOBEPXHOCTH MPSIMOM TPU3MBI, IUIOIIATL OCHOBAHHM, TeopeMa O OOKOBOM
MOBEPXHOCTU TpsiMON mpusMbl. [lnomanas OOKOBOW MOBEPXHOCTH U TIOBEPXHOCTU MPAaBHIBLHOM
MUpaMHIbI, TeOpeMa O Tuiomanu yceu€HHo mupamupl. [lonstre 06 o0béme. OOBEM MUpPAMUIBL,
MIPU3MBI.



[Tompo6HbIe Tena B nmpocTpancTBe. COOTHOMIEHHUS MEX Y TUIOMIAISIMH TIOBEPXHOCTEH, 00bEMaMu
n0I00HBIX TEIL.

11 KJIACC

Tena ppamenust

Hununapuyeckas MOBEPXHOCTb, oOOpasyolue  IWIMHAPUYECKOM  IMOBEPXHOCTH, OCh
MWIMHAPUIECKOH moBepxHOCTH. LlunuHap: ocHOBaHMA U OOKOBasi MOBEPXHOCTh, 0Opa3yromas u och;
TUTOIIA b OOKOBOM M MOJHOM MOBEPXHOCTH.

Konnueckas moBepxHOCTb, 00pa3yromue KOHUIECKO MOBEPXHOCTH, OCh U BEPIIMHA KOHUYECKOM
noBepxHocTH. KOHyC: OCHOBaHWE W BepiIuHA, 0Opa3yroias W OCh; IUIOIIAIhr OOKOBOW W IOJTHON
MTOBEPXHOCTHU. Y CEUEHHBIN KOHYC: 00pa3yroliMe U BHICOTa; OCHOBAHUS U OOKOBAsi IOBEPXHOCTb.

Chepa w map: wueHtp, paauyc, AMAMETP; IUIOIIA[b IOBEPXHOCTH cdepbl. Bzanmuoe
pacnoJiokeHue cepsl U MI0CKOCTH; KacaTelbHas INIOCKOCTh K cdepe; miomanb chepsl.

N300paxkenue Ten BpaleHUs Ha III0CKOCTU. Pa3BépTka nuauHApa 1 KOHyca.

KoMOuHamuu ten BpalieHHus U MHOTOIPaHHUKOB. MHOTOIpaHHUK, ONHCAaHHBIA OKOJIO c(epbl;
cdepa, BIMcaHHAsi B MHOTOTPaHHUK, UJTM TEJIO BPAILIEHUS.

[Tonsite 06 06béme. OcHOBHBIE cBOIicTBa 00BEMOB Tenl. Teopema 00 00bEME MPAMOYTOIBHOTO
napajuienenumnesaa u caeactsus u3 He€. O0bEM HWIMHIpa, KoHyca. OO0BEM MIapa U MIomaab cQepsl.

[Tono6HnbIe Tena B mpocTpancTBe. COOTHOIIECHHUS MEXKTY TIIONIAISIMHU TTOBEPXHOCTEH, 00bEMaMu
MOJOOHBIX TEJ.

Ceuenust uIMHpa (MapajuiebHO M NEPIEHANKYISIPHO OCH), CeYeHHs KOHyca (TapasieiabHoe
OCHOBAHUIO U MPOXOJsIIliee Yepe3 BEPILNHY), CeUeHHUs I1apa.

BekTOopbl M1 KOOPAUHATHI B IPOCTPAHCTBE

Bektop Ha miockoct W B mpocTtpaHcTBe. ClIOKEHHE W BBIUUTAHUE BEKTOPOB. YMHOXKEHHUE
BeKTOpa Ha uucio. PasznoxeHue BekTopa 1o TpEéM HEKOMIUIaHAPHBIM BekTopam. [IpaBumiio
napajuienenunena. Pemenue 3amad, CBS3aHHBIX C MPUMEHEHUEM MPaBUJ JCUCTBUN C BEKTOPAMHU.
[IpsimoyrosnbpHas cucrema KOOpAMHAT B mpocTpaHncTBe. Koopannatel Bektopa. [Ipocreiimue 3anaun B
KOOpJIuHaTaX. Yrojl Mexay Bekropamu. CKansipHOE MpOU3BEICHHE BEKTOPOB. BrluucieHnue yrios
MEXAY MPSMBIMU M IUIOCKOCTSIMH. KOOpAMHATHO-BEKTOPHBIM METOJ MIPU PEUICHUH T'€OMETPUUYECKUX
3azad.

IIJTAHUPYEMBIE PE3YJIbTATDBI

JIMYHOCTHBIE PE3YJIBTATbBI

JIMYHOCTHBIE pE3yJabTaTbl OCBOGHMSA IporpamMmbl ydyeOHOro mpenmera «MaTeMaTuka
XapaKTEePU3YHOTCSL:

I'paxnanckoe Bocnuranue:

Cc(OPMHPOBAHHOCTBIO I'PAXKIAHCKON MO3ULIMU 00YYaIOLIErocst Kak akTUBHOTO M OTBETCTBEHHOT'O
YjieHa POCCHHUCKOro oOIIecTBa, MPEACTaBICHUEM O MaTeMaTHYECKUX OCHOBaX (YHKIMOHMPOBAHUS
Pa3NUYHBIX CTPYKTYp, SBJICHUH, MpOLEAYyp TpaXIaHCKOro oOmiecTBa (BBIOOpHI, OMPOCHl U Tp.),
YMEHHEM B3aWMOJICHICTBOBATh C COIMAIBHBIMU MHCTUTYTAMHU B COOTBETCTBUHU C UX (QYHKIMSIMHU U
Ha3HA4YCHHUEM.

ITarpunoTnyeckoe BOCIMTAHUE:

C(OPMHUPOBAHHOCTBIO POCCHICKON TPakJaHCKON HMJIEHTUYHOCTH, YBAXKEHHMS K HPOLUIOMY M
HACTOSIEMY POCCUHCKONM MAaTE€MAaTHUKH, LICHHOCTHBIM OTHOILIEHHEM K JOCTHXKEHUSM POCCUMCKUX



MAaTEMAaTUKOB U POCCUMCKOM MAaTeMaTUYECKOW IIKOJbI, K HCIOJb30BAHUIO 3TUX TOCTUKEHUN B APYIUX
HayKaX, TEXHOJIOTHSX, Chepax SIKOHOMUKH.

JlyXOBHO-HPABCTBEHHOT0 BOCIIMTAHMS:

OCO3HAHHEM JTYyXOBHBIX IIEHHOCTEH POCCUICKOTO Hapoa; CPOPMUPOBAHHOCTHIO HPABCTBEHHOTO
CO3HAHUS, ITUYECKOTO MOBEJICHHUS, CBA3AHHOTO C MPAKTUYECKUM MPUMEHEHUEM JIOCTHKEHUN HAYKU U
JESITEIILHOCTHIO YIEHOTO; OCO3HAHMEM JIMYHOTO BKJI/Ia B MOCTPOCHHUE YCTOMYUBOTO OYIYIIETo.

JcTeTH4ecKoe BOCIIUTAHME:

ACTETUYECKUM OTHOIICHHEM K MUPY, BKIIOYAsl 3CTETHKY MAaTEeMaTHYECKUX 3aKOHOMEPHOCTEH,
0OBEKTOB, 3a1ad, pPEIICHUW, PACCYKIEHUH; BOCIPUUMYUBOCTHI0 K MAaTEMAaTHYCCKHM acCICKTam
pa3IMYHBIX BUJIOB UCKYCCTBA.

du3nyecKoe BOCIIUTAHHE:

c(hOpMUPOBAHHOCTHIO YMEHUS NMPUMEHITh MAaTEMAaTUUECKHE 3HAHHUS B WHTEPECax 3J0POBOTO U
6e3omacHOTO 00pa3a *KU3HU, OTBETCTBEHHOTO OTHOIICHHUS K CBOEMY 3JI0POBBIO (3I0pOBOE MHUTAHHE,
cOaJaHCUPOBAHHBIN PEXXUM 3aHATHI M OTAbIXa, peryispHas (pu3ndeckas akTUBHOCTb); (pU3MUECKOro
COBEPIIICHCTBOBAHUS, TIPH 3aHATUSIX CIIOPTUBHO-03/IOPOBUTEIILHOMN JEATEIHHOCTHIO.

TpynoBoe Bociutanue:

TOTOBHOCTBIO K TPYAY, OCO3HAHHWEM IIEHHOCTH TPYAOJIIO0MS; MHTEPECOM K Pa3udyHbIM cepam
poheCCHOHANBHON NIeATETLHOCTH, CBS3aHHBIM C MAaTEMaTUKOW M €€ TPUIIOKCHHUSIMH, YMEHHEM
COBEpIIIaTh OCO3HAHHBIA BHIOOP Oymyiied mpodeccnu W peaau30BHIBAaTH COOCTBEHHBIC >KU3HEHHBIC
MJIaHBI; TOTOBHOCTBIO M CIIOCOOHOCTHIO K MAaTeMaTUYECKOMY OOpa30BaHHUIO M CaMOOOpa30BaHUIO HA
MPOTSHKECHUH BCEW KWU3HHM, TOTOBHOCTHIO K aKTUBHOMY YYaCTHUIO B PEIICHUH MPAKTHYECKUX 3a]ad
MaTeMaTH4ECKON HAPaBICHHOCTH.

JKO0JI0rHYeCKOe BOCIIUTAHHE:

c(OPMUPOBAHHOCTHIO ~ AKOJIOTMYECKOM  KyJAbTYphl, MOHMMAHHUEM BIHUSHUS  COLIMAJIBHO-
HSKOHOMMUYECKHX MIPOLIECCOB HA COCTOSIHUE MPUPOJHON U COLIUATIBHON Cpeibl, OCO3HAHUEM T'JI00aTLHOTO
XapakTepa SKOJOTHYeCKHX MpoOiieM; OpHeHTaluell Ha NMPUMEHEHHWE MaTeMaTUYeCKUX 3HAHUU s
pelieHus 3a7a4d B 00J1acTU OKpYXKarollel cpefibl, ITAaHUPOBAHUS MOCTYIKOB U OIICHKU UX BO3MO>KHBIX
MOCJICICTBUH JUISI OKPYXKAIOIIEH CPEIbI.

LleHHOCTH HAYYHOI'O NTO3HAHHUA:

c(OpMUPOBAHHOCTHI0O MUPOBO33PEHHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO Pa3BUTHUS
HayKH ¥ OOIIECTBEHHOW MPaKTUKW, MOHUMAHUEM MaTeMaTH4YeCKONW HayKH Kak c(epbl 4eIoBeuecKOon
NEeSATENbHOCTH, 3TANlOB €€ Pa3BUTHUS M 3HAUMMOCTHU JJI1 Pa3BUTHUS LIMBUIM3ALUN; OBJIAJCHUEM SI3BIKOM
MaTeMaTUKM W MaTEeMaTU4YEeCKOM KyJbTYypOM KaK CpEICTBOM II0O3HAHUS MHPA; TOTOBHOCTBIO
OCYHIIECTBJISATh MPOCKTHYIO U UCCIIEI0BATENbCKYIO IEATEIbHOCTh MHIMBUIYAJIbHO U B TPYIIIIE.

METAINIPEAMETHBIE PE3YJIbTATbI

MeranpenMeTHbsle pe3yabTaThl OCBOCHHS NpOrpaMMbl ydeOHOro mpeamera «MaTemaTHkay
XapaKTepU3YIOTCS OBJIaJICHUEM YHUBEPCAIbHBIMU HO3ZHAGAMENbHBIMU OeLCMBUAMU, YHUBEPCANbHLIMU
KOMMYHUKAMUBHBIMU OUICBUAMU, YHUBEPCATbHBIMU Pe2YIAMUBHBIMU OCUCMEUIMU.

1) Vuueepcanvhvie no3nasamenwvuvie oOeiicmsus, obecneuugaiom Gopmuposanue 6a306blx
KOSHUMUBHBIX NPOYecco8 obyuaowuxca (0c8oeHue Memoo08 NOZHAHUS OKPYIHCAowe20 Mupa;,
npUMeHeHUe 102UYeCKUX, UCCIe008aMeNbCKUX Onepayull, yMeHuil pabomams ¢ ungopmayuel).

Bba3soBble jornyeckue nencreug:

® BBUBIATH M XapaKTepU30BaTh CYIIECTBEHHbIE MNPU3HAKM MAaTEMaTHYECKHMX OOBEKTOB,

MOHATUHM, OTHOIIEHUH MeXIy NOHATUAMH; (DOPMYTUPOBATH OMNpPENENCHHUs TOHATUH;



yCTaHaBIIMBaTh CYIIECTBEHHBIM MPH3HAK KJIACCH(UKALMU, OCHOBAHHS Jyisi 00OOIIEHUS |
CpPaBHEHMsI, KpUTEPUU ITPOBOAMMOIO aHAIIN3A;

BOCIIPUHUMATh, (OPMYJIMPOBATE U TPEOOpa3OBBIBATh CYXACHUS: YTBEPAUTEIbHBIE U
OTpHIIATENIbHBIE, €IMHIUYHBIC, YACTHBIEC U 00IIKe; YCIOBHBIE;

BBISBJIATh MaTEMAaTUYECKHE 3aKOHOMEPHOCTH, B3aUMOCBS3M M MPOTHBOpEYHs B (akTax,
JAHHBIX, HAONIOACHUSAX W YTBEPXKACHUSAX; TpeajaraTb KpUTEpUU JUIS  BBISIBICHUS
3aKOHOMEPHOCTEH U IPOTUBOPEUUL;

JIeNlaTh BBIBOJIBI C HCIOJIb30BAHMEM 3aKOHOB JIOTMKH, JEAYKTUBHBIX W WHAYKTUBHBIX
YMO3aKIIIOYEHUH, YMO3aKIIOYEHUH 110 aHAJIOTHH;

MIPOBOJUTH CAMOCTOSITENBHO JI0KA3aTEIbCTBA MATEMAaTUYECKUX YTBEPKACHUHN (MpsSMbIE U OT
MPOTUBHOT0), BBICTPAUBaTh AapPryMEHTAlUI0, MPUBOAUTH IPUMEPHl U KOHTPIPHUMEPHI;
000CHOBBIBAaTh COOCTBEHHBIE CYX/IECHUS U BBIBOJIBI;

BBIOMpATh CHOCO0 pelleHus: y4eOHOM 3a1aun (CpaBHMBATh HECKOJIBKO BapUAHTOB PEIICHHUS,
BbIOMpaTh HanOoJIee MOIXOAAMINN ¢ YIETOM CaMOCTOSITENIBHO BBIJICIIEHHBIX KPUTEPUEB).

ba3oBble ncciaenoBarebcKue AeiicTBUA:

WCII0JIb30BaTh BOIPOCHI Kak HMCCIEA0BATEIbCKUN HWHCTPYMEHT MO3HaHUS; (GOpPMYyIUpOBaTh
BOIPOCHI, (PUKCHPYIONIUE MPOTHBOpPEYHE, MPOOJIeMy, YCTaHABIMBATh MCKOMOE W JIAHHOE,
(hopMHpOBaTh TUIIOTE3Y, APTYMEHTHPOBAThH CBOIO NMO3UIINI0, MHEHHE;

HpOBO}II/ITI) CaMOCTOSTCIBHO CHJ'IaHI/IpOBaHHI)II\/'I BKCHepI/IMeHT, HUCCIICOJOBAHUC 110
YCTAaHOBJICHUIO OCOOCHHOCTEH MaTeMaTHYeCKOro 00BEKTa, SBICHUS, TPOIECcCa, BBISBICHHUIO
3aBUCHUMOCTEH MEXTy 00bEKTaMU, SIBJICHHUSIMH, TPOIIECCaAMU;

CaMOCTOSITSIIBHO (OPMYJTHPOBaTH OOOOIIEHUS W BBIBOJBI MO PE3y/IbTaTaM IPOBEIEHHOTO
HAOJTIOJICHUS, UCCIICIOBAHUS, OLICHUBATD JIOCTOBEPHOCTD IMOJYICHHBIX PE3YJIbTATOB, BHIBOJIOB
1 0000IIEHN;

MIPOTrHO3UPOBATH BO3MOXKHOE Pa3BUTHE MPOIIECCa, a TAKXKE BBIJIBUTATh MPEAMOIOKEHHUS O €ro
Pa3BUTHH B HOBBIX YCIIOBHSIX.

Pa6ora ¢ undopmanmeii:

2)

BBISBJIATh JeUIMTH WHOOPMAIIMU, TAHHBIX, HEOOXOJAMMBIX IS OTBETA Ha BOMPOC W IS
peleHs 3a/1a9H;

BBIOMpaTh  WHPOPMALMIO W3  HWCTOYHMKOB  PA3JIMYHBIX  THIIOB, AaHAJIM3HPOBATH,
CHCTEMATH3UPOBaTh W HMHTEPIPETUPOBATh HHMOPMAIMIO pa3IMYHBIX BHIOB U (POpPM
MIPEICTABIICHHSI,

CTPYKTYpUPOBATh HH(POPMAIUIO, MPEJCTABIATh €€ B PA3JIMYHBIX (POpPMax, UILTFOCTPUPOBATH
rpaduvecKu;

OIICHUBATh HAAEKHOCTh MH(OPMAIIMH IO CAMOCTOSTEIILHO CHOPMYIMPOBAHHBIM KPUTEPHSIM.
Vuueepcanvhvie KOMMYHUKAMUBHblE OeliCMEUs, 00ecneuusanom Cc@HopmMuposaHHoCms

COUUAIbHBIX HABLIKO6 06yqai0w;uxc;z.

OO0menne:

BOCHPUHMMATh U (OPMYIHUPOBATH CYXKAECHUS B COOTBETCTBUM C YCIOBUSMHU U IEISMH
oOI1eHus; SICHO, TOYHO, IPAMOTHO BBIPAXXKaTh CBOIO TOUKY 3PEHUS B YCTHBIX U MHUCbMEHHBIX
TEKCTaxX, JaBaTb IOSICHEHWS IO XOJIy PpELIEHUs 3aJayd, KOMMEHTHUPOBATH IOJY4YEHHBIN
pe3yabTart;

B X0Jie OOCYXIEeHMs 3a/aBaTh BOINPOCHI IO CYIIECTBY OOCYXJaeMOil TeMbl, MpOoOJeMBl,
pelaeMon 3ajauu, BbICKa3bIBaTh MJIEU, HALIEJIEHHBIE HA IIOUCK PELIEHUS; CONIOCTABIIATh CBOU
CYXXJIEHHs C CY)KICHUSAMH JIPYTUX YYACTHUKOB JIMAJIOTa, 0OHAPYKUBATh Pa3IMyMe U CXOICTBO
MO3UIIMIA; B KOPPEKTHOU popMe popMyIupoBaTh pa3HOTIACHS, CBOM BO3PAKEHHUS;



NpCACTaBJIATL PE3YJIbTAThl PCHICHUA 3aJadd, ISKCICPpUMCHTA, HCCICAOBAHHA, IIPOCKTA,
CaMOCTOSITENIbHO BbIOMpaTh (opMar BBICTYIUIGHHS C YY€TOM 3ajad MpEe3eHTAUUU MU
0COOEHHOCTEH ayJUTOPUH.

CoTpyannuecTBo:

MOHMMAaTh W HCIIOJIB30BATh MPEUMYIIECTBA KOMAHIHONW M WHIUBUAYAJIbHOW pabOTHl HpHU
pemeHn y4eOHBIX 3a7ad; MPUHAMATH IIeJIb COBMECTHOW JESTEIbHOCTH, IJIAHUPOBATH
OpraHu3aIuio0 COBMECTHOM paboThI, pactpeieNaTh BUAbI paboT, JOrOBapHBATHCS, 00CYKAATh
MIPOIIECC U pe3ynbTaT pabOThl; 0000IaTh MHEHUS HECKOJIBKUX JIFO/ICH;

y4acTBOBaTh B TPYNNOBBIX (opmax paboTel (0OCYXIeHWs, OOMEH MHEHHH, «MO3TOBBIE
IITYPMBI» W WHBIC); BBITIOJIHATH CBOIO YacTh pabOTHl U KOOPAMHUPOBATH CBOM JICHCTBHS C
JPYTMMHU 4J€HaMHM KOMaHJIbl; OLIEHMBAaTh Kauye€CTBO CBOEr0 BKJaJa B OOMIMH MPOIYKT MO
KpUTEpUSIM, cHOPMYJIMPOBAHHBIM YHYACTHUKAMH B3aUMOAECHCTBUS.

3) Vhusepcanvhvle pezynsamuenwvle Oeiicmeus, o0becneuusaiom @OOoOpMUposanue CMblCI08bIX

YCMAHOBOK U HCUSHEHHbLIX HABLIKOG JTUYHOCMU.

Camoopranu3anus:

COCTaBIISATH IUIAaH, AITOPUTM pEIICHUs 3a/1a4uM, BEIOUPaTh crIoco0 pereHus ¢ yuéTom
HMMEIOILIUXCSA PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEN, apTyMEHTUPOBATh U KOPPEKTUPOBATH
BapUaHTHI pelIeHUH ¢ y4€TOM HOBOM HH(OpMaLIHH.

CaMOKOHTPOJIb:

BJIQJICTh HABBIKAMU TI03HABATEIILHOW PeICKCHH KaK OCO3HAHUS COBEPIIACMBIX JICHCTBUH H
MBICITUTENBHBIX TPOIECCOB, WX PE3YJIbTATOB; BJIAACTh CIMOCO0AMHU CaMOTIPOBEPKH,
CaMOKOHTPOJISl IPOIIecca U pe3ysbTaTa PeleHusl MaTeMaTUYecKoil 3a1a4i;

MpeIBUJIETh TPYJHOCTH, KOTOPbIE MOTYT BO3HUKHYTH MNpPH pPELIEHUH 3a/aud, BHOCUTH
KOPPEKTUBBI B ACATEILHOCTh HA OCHOBE HOBBIX OOCTOSITENILCTB, JAHHBIX, HAMIEHHBIX OIIHNOOK,
BBISIBIICHHBIX TPYJHOCTEH;

OIICHUBATh COOTBETCTBHUE pe3yJbTaTa L€ U YCIOBUSAM, OOBSCHATH MPUYUHBI TOCTHXKEHUS
WIM HEIOCTHKEHUS pe3ylbTaTOB JAEATEeIbHOCTH, HAXOAWTh OIIHUOKY, [aBaTh OLICHKY
MPUOOPETEHHOMY OIIBITY.

INPEIMETHBIE PE3YJIBTATDBI

10 KJIACC
OnepupoBaTb NOHATUAMU: TOUKA, IPAMasi, INIOCKOCTb.
[IpuMeHATh aKCMOMBI CTEPEOMETPHUHU U CIIEICTBUS U3 HUX IIPU PELICHUN T€OMETPUUYECKUX 3a/1ad.
OnepupoBaTh NOHATUAMU: APAIUIEIBHOCTD U MEPIEHANKYISIPHOCTD MPSAMBIX U IUIOCKOCTEH.
KnaccugunupoBaTb B3aMMHOE PacIioyIoKEHHE IPAMBIX U IUIOCKOCTEH B IPOCTPAHCTBE.

OnepupoBarh MOHATHUSAMU: JABYTPAHHBIA Yroj, TpaHU JABYIPAaHHOTO YIia, pedpo ABYIpaHHOTO

yIJ1a; TMHEHHBINA YToJ1 JBYTPAaHHOIO yIiia; IpajlycHas Mepa JIByrpaHHOTO yIia.
OnepupoBaTh HOHATHSIMU: MHOTOTPAHHUK, BBITYKJIbIH U HEBBIITYKJIbI MHOTOI'PaHHHUK, 3JIEMEHTHI

MHOTI'OrpaHHHUKa, HpaBHJ’ILHHfI MHOT'OI'paHHUK.
Pacno3HaBaTh OCHOBHBIE BHBI MHOT'OI'PaHHHUKOB (HI/IpaMI/II[a; npusma, HpﬂMOYFOJ’ILHLIfI

napasenenunes, kyo).
KnaccugunupoBaTb MHOTOTpaHHUKH, BbIOMpPas OCHOBAaHUS Ui KiacCU(UKaLuuU (BBIMYKIIbIE U
HEBBINYKJIbIE MHOTOTPAaHHMKM; TPAaBWJIbHBIE MHOTOTPAHHUKHU; TMpsSMble M HAKJIOHHBIE MPU3MBI,

napanﬂenenﬂneﬂm).
OHepI/IpOBaTB MOHATUAMU: CCKYIas MIOCKOCTh, CCHCHUEC MHOT'OI'PAaHHUKOB.

OOBACHATH MMPUHIUIIBI TTIOCTPOCHUA CG"IGHHIZ, HCIIOJIB3Yyd METOA CJICIOB.



CTpouTh CeueHHsI MHOTOTPAaHHUKOB METOJIOM CJIE/IOB, BBIIOJIHATH (BBIHOCHBIE) TUIOCKHE YEPTEKH
U3 PHUCYHKOB MPOCTHIX 00BEMHBIX (PUTYpP: BHJI CBEPXY, COOKY, CHU3Y.

Pemate 3amaun Ha HaXOXKJICHHE T€OMETPUUYECKHX BEJIMYMH MO 00paslaM WM alropuTMam,
MIPUMEHSISI U3BECTHBIE AaHATUTUYECKUE METO/bI P PEIICHUH CTaHAAPTHBIX MaTeMaTHUECKUX 3a]ad Ha
BBIUMCIIEHUE PACCTOSHUIN MEXKTY IBYMS TOUKAMH, OT TOUYKH J0 MPSIMOiL, OT TOYKH JI0 IIIOCKOCTH, MEXTY
CKPEIIMBAIOIIUMHUCS MPSIMBIMH.

Pemrate 3amaum Ha HaXOXKJIEHHE TEOMETPHUYECKHX BEJIHYMH MO 00paslaM WM alropuTMam,
MIPUMEHSISl U3BECTHBIC aHATUTUYECKUE METOIbI P PEIICHUH CTaHAAPTHBIX MaTeMaTHUECKUX 3a]a4d Ha
BBIUMCIICHUE YTJIOB MEXIY CKPEIIMBAIOUIMMHUCA MPSIMBIMH, MEXIY HPSIMON M TUIOCKOCTBIO, MEXKIY
TUTOCKOCTSIMH, JIBYTPaHHBIX YTJIOB.

Bbraucnare 00BEMBI M TUIONMIAAM TTOBEPXHOCTEH MHOTOTPAaHHHKOB (NIpU3Ma, TNHpaMHIa) C
npuMeHeHHeM (OpMyN; BBIYHCISATH COOTHOIICHHSI MEXAY IUIOMAASIMU IOBEPXHOCTEH, 00BEMaMu
10100HBIX MHOTOTPAHHUKOB.

OmnepupoBarh MOHATHAMHU: CUMMETPHS B IPOCTPAHCTBE; IIEHTP, OCh U ITUIOCKOCTh CUMMETPHU;
HEHTP, OCh U TUIOCKOCTh CHMMETPUH (PUTYPHI.

W3BnekaTh, mTpeoOpa3oBbIBaTh M HWHTEPIPETHPOBATH WH(GOPMAIMIO O TPOCTPAHCTBEHHBIX
TeOMETPUYECKUX (PUTYpax, MPEACTaBICHHYIO Ha YePTeKaX U pUCYHKaX.

[TpumMeHsTH TeOMeTpHUYECKIE (PaKTHI ISl PEIICHHUS CTEPEOMETPHUECKUX 33124, TPEITOIararinx
HECKOJIPKO IIaroB PEIIeHUs, €CJI YCIOBUS IIPUMEHEHHS 3a/1aHbI B SIBHOU (opMme.

[TpumMeHsTH MpoOCTEHIINE MPOTrpaMMHBIE CPEACTBA M AIIEKTPOHHO-KOMMYHHUKAIIMOHHBIE CHCTEMBI
MIPH PEIICHUN CTEPEOMETPHUSCKUX 3a1a4.

[TpuBOUTE pHUMEpPBHl MaTEMaTHYECKUX 3aKOHOMEPHOCTEH B MPHUPOJE M KHU3HHU, PAacIO3HABAThH
NPOSIBIICHHE 3aKOHOB T€OMETPUH B UCKYCCTBE.

[TpuMeHATH OTydeHHBIC 3HAHNS HA IPAKTHKE: aHATM3UPOBATh PeasIbHbIC CUTYalluy ¥ TIPUMEHSTh
M3y4YCHHBIC MOHATHS B MPOIECCe MOMCKA PEIICHHS MaTeMaTH4YecKdu C(OPMYIHMPOBAHHON HpPOOIIEMBI,
MOJICTUPOBATh pEajbHbIC CUTYallMH Ha S3bIKE T'€OMETPHH, HCCIEAOBATh MOCTPOCHHBIE MOJEIH C
UCIIOJIb30BAHMEM T'C€OMETPHUYECKUX ITOHSATUH M TEOpeM, ammapara ajareOpbl; penrath MpakTHYECKHe
3a7a4M, CBSI3aHHBIE C HAXOXK/ICHHEM F€OMETPHUYECKUX BETUUUH.

11 KJIACC

OnepupoBaTh NOHATHAMM: IMJIMHAPUYECKas IMOBEPXHOCTb, 0Opa3yroliye LIUIMHAPHUYECKON
MIOBEPXHOCTHU; LMJIMHP; KOHUYECKasi IIOBEPXHOCTh, 00pa3yroliue KOHUYECKOH MOBEPXHOCTH, KOHYC;
cepuueckas HOBEPXHOCTb.

Pacnio3naBatsk Tena BpaieHus (UIMHAP, KOHYC, chepa U map).

OOBACHATH CIOCOOBI MOJTyYEHHUS TEJl BPALLICHMSI.

KnaccugunuposaTb B3auMHOE pacloyioxkeHue chepbl U MI0CKOCTH.

OnepupoBaTh NOHATUSAMM: IIAPOBOI CErMEHT, OCHOBaHUE CErMEHTA, BEICOTA CEIrMEHTA; IIapOBOM
CJIOM, OCHOBAHME LIApPOBOTO CJIOSI, BEICOTA IIAPOBOI0 CJIOS; IIAPOBOM CEKTOP.

Bbruncnare o0bEMBI M IUIOLIAU TOBEPXHOCTEH TEN BpAIEHUS, I'€OMETPHUYECKUX Tel ¢
pUMEHEeHHEeM (HOpMYIL.

OnepupoBaTh MOHATHUSAMM: MHOTOTPaHHHUK, BIMCAHHBIA B Cepy M ONMMCAHHBIN OKOJO CQepsl;
cdepa, BMCaHHAsi B MHOTOI'PaHHUK UJIH TEJIO BPAILIEHUSI.

BbIuncnare COOTHOMIEHHS MEXTy TUIOIIA/SIMH TOBEPXHOCTEH 1 00BEMaMHU MOJOOHBIX TEII.

N300pakaTh u3yyaemble (QUTYpHI OT pPYKM M C TPUMEHEHHEM MPOCTHIX UEpTEKHBIX
UHCTPYMEHTOB.



BrImoyHATE (BBIHOCHBIC) IJIOCKHE YEPTEKU W3 PUCYHKOB MPOCTBIX OOBEMHBIX (GUTYpP: BUJ
CBEpXY, COOKY, CHU3Y; CTPOUTH CEUCHHUS TEJI BPAIICHUS.

W3Bnekarb, WHTEPIPETHPOBATH U NPEOOPA30OBBIBATH HMH(DOPMAIMIO O MPOCTPAHCTBEHHBIX
TreOMETPHYECKUX (PHUTypax, MPEJACTABICHHYIO HA YePTEIKAX U PUCYHKAX.

OnepupoBarh MOHSATUEM BEKTOP B IPOCTPAHCTBE.

BBITIOJIHATE JCHCTBHS CIIOKEHUS BEKTOPOB, BBIYMTAHUS BEKTOPOB M YMHOXKEHHUS BEKTOpa Ha
YUCJI0, OOBSICHATH, KAKUMU CBOMCTBAMH OHHM 00J1aJaioT.

[IpuMeHATH MpaBWIIO NapAJICIICIIUIIEA.

OnepupoBarh MOHATHAME: JIEKAPTOBBI KOOPJAMHATHI B MIPOCTPAHCTBE, BEKTOP, MOIYJIh BEKTOPA,
PaBEHCTBO BEKTOPOB, KOOPIWHATHI BEKTOPA, YroJd MEXKIY BEKTOPAMH, CKASIPHOE IMPOU3BEICHUC
BEKTOPOB, KOJUIMHEAPHBIE M KOMIIAHAPHBIC BEKTOPHI.

Haxonuth CyMMy BEKTOPOB W TPOM3BEACHHE BEKTOpa Ha YHCJIO, YroJl MEXIY BEKTOPaMH,
CKaJSIPHOE TIPOU3BEJICHIE, PACKJIABIBATH BEKTOP 1O IBYM HEKOJUIMHEAPHBIM BEKTOPAM.

3a/1aBath MIOCKOCTh YPABHCHHUEM B JIEKAPTOBON CHCTEME KOOPIUHAT.

[TpumensTh TeOMeTpruYecKue (HaKThI TSI PEIICHHS CTEPEOMETPUICCKIX 3314, IPEITOIaratomnx
HECKOJIBKO IIaroB PEIICHUs], €CITU YCIIOBUS MPUMEHEHUS 3aJIaHbI B IBHOU (opMme.

Pematp mpocTedmue reoMeTpUYecKHe 3a7add Ha NPHUMEHEHHE BEKTOPHO-KOOPIUHATHOTO
MeTo/1a.

Pemate 3amauMm  Ha I0Ka3aTEIbCTBO MATEMATHYCCKUX OTHOIIGHHH M HAaXO0XICHHE
T€OMETPUYCCKHUX BEJTUYHH 110 00pa3IiaM WK alrOpuTMaM, IPUMEHSISI U3BECTHBIC METOIbI TIPU PEIICHUN
CTaHJIAPTHBIX MaTEMaTHYCCKHX 3a]1ad.

[TpuMeHSTh MpoCTEHIITNEe MPOTPAMMHBIC CPEJICTBA U AIEKTPOHHO-KOMMYHHKAIIMOHHBIC CHCTEMBI
IIPH PEIICHUH CTEPEOMETPUICCKUX 33]1ad.

[TpuBOIUTE MPUMEPHI MAaTEMATHYSCKUX 3aKOHOMEPHOCTEH B MPHUPOJIC W JKU3HH, PACIIO3HABATH
MPOSIBJICHUE 3aKOHOB I'€OMETPUH B HCKYCCTBE.

[TpuMeHSTh OTyJYCHHBIC 3HAHUS Ha MPAKTHUKE: aHATU3UPOBATh PeaTbHBIC CUTYAI[UH U TPUMCHSTh
W3YYCHHBIC MOHATHS B MPOIIECCE MOMCKA PEIICHHS MaTeMaTHYeCKH C(HOpPMYIHPOBAHHOU MPOOJIEMEI,
MOJICJIUPOBATh PCaAIbHbIC CHUTYallMM Ha $3bIKe TNEOMETPHH, HCCIEJAOBATh IOCTPOCHHBIC MOJICIH C
HCII0JIb30BAHUEM T€OMETPUYECCKHX IMOHATHH M TEOpeM, ammapara ajireOpbl; pelrarh MPaKTHYSCKUe
3aJla4M, CBSI3aHHBIC C HAXOXKJICHUEM IeOMETPUIYCCKUX BEIIMYUH.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
KosnyecTBo 4acos
Ne HanMeHoBAMM B I TeM IDOrDAMMEL K DJIeKTpOoHHbIe (U poBbIE)
n/u ANMEHOBAHUE PO eM nporpa Beero OHTPOJIBHBIC o0pasoBaTejbHbIE PECypPChl
padoThI
1 BBezieHue B cTepeoMeTpuio 10 https://math.ru
2 [IpsiMBbI€ M TUIOCKOCTH B NPOCTPAHCTBE. 12 1 https://math.ru
[MapamienbHOCTh MPSIMBIX U TUIOCKOCTEH MHps-//math. i
3 leDMeH MKV IDHOCTE TIDAMELX H ITOCKOCTEN 12 https://zadachi.mccme.ru/2012/local.html
PHCHIHRYIAP P https://rech.edu.ru/
4 VYIibl MKy NPSIMBIMH M TUIOCKOCTSIMHU 10 1 https://rech.edu.ru/
5 MHoOTOrpaHHUKH 11 1 https://rech.edu.ru/
6 OO0BEMBI MHOTOTPAHHUKOB 9 1 https://math/ru
7 [ToBTOpEHME: CeUeHHS, PACCTOSIHUS U YTJIIbI 4 1 http://www.ege.edu.ru/
OBUIEE KOJIMYECTBO YACOB I10 I[TPOT'PAMME 68 5

11 KJIACC
KoauuecTBO 4acos
e HauMeHoBaHue pa3aesioB M TeM NPOrpaMMbI K JeKTpoHubIe (uHppoBLIC)
n/n Pa3nt porp Bceero OHTPO.IEHDIE o0pa3zoBaTebHbIe Pecypchbl
padoThI
1 BekTopbl ¥ KOOPAWHATHI B IPOCTPAHCTBE 10 1 https://rech.edu.ru/ https://math/ru
2 Tena BparieHus 12 https://math/ru http://www.ege.edu.ru/
3 OOBEMBI TE 5 1 https://rech.edu.ru/ http://www.ege.edu.ru/
4 IToBTOpeHue, 0600IIEHNE, CHCTEMATH3AIMS 3SHAHUIA 7 1 http://www.ege.edu.ru/
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34 3
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INOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC
Ne n/mm Tema ypoka Kou-Bo yacoB
1 OCHOBHBIC TIOHATHS CTEPEOMETPUH: TOUKA, MPsMasi, TUIOCKOCTh, TPOCTPaHCTBO. [IpaBuia n300paXkeHus Ha PUCYHKAX: 1
M300pakeHUS TIII0CKOCTEH, MapaiebHBIX MPSMBIX (OTPE3KOB), CEPEIMHBI OTPE3Ka
2 [TousTHS: TIepeceKaronuecs TIOCKOCTH, TIEPEeCEKAIONINECs PSIMasi U IIOCKOCTh 1
3 [TonsTus: nepecekaronmecs MIOCKOCTH, TEPECEKAIOIINECs MpsAMasi ¥ IIOCKOCTh 1
4 3HAKOMCTBO ¢ MHOTOIPaHHHKAMH, U300paKeHIEe MHOTOTPAaHHUKOB Ha PUCYHKAX, Ha MPOCKITHOHHBIX YePTEIKAX 1
5 HavaneHbie cBeleHUs 0 KyOe U TUpaMuJie, UX Pa3BEPTKH U Moaeiau. CeueHuss MHOTOTPaHHHKOB 1
6 HavaneHbie cBeleHUs 0 KyOe U TUpaMHuJie, MX Pa3BEPTKH U Moaeiau. CeueHnss MHOTOTPaHHHKOB 1
7 [TonsaTre 06 akCHOMATHYECKOM TTOCTPOEHUU CTEPEOMETPUH: aKCHOMBI CTEPEOMETPHH U CIICJICTBHS M3 HUX 1
8 [TonaTue 06 aKCHOMATHYECKOM TIOCTPOEHUHU CTEPEOMETPHH: aKCHOMBI CTEPEOMETPHUH U CIICJICTBUS U3 HUX 1
9 [TonsaTre 06 aKCHOMATHYECKOM TTOCTPOEHUHU CTEPEOMETPUH: aKCHOMBI CTEPEOMETPUU U CICACTBUS U3 HUX 1
10 [TonaTre 06 aKCHOMATHYECKOM TIOCTPOEHUHU CTEPEOMETPHH: aKCHOMBI CTEPEOMETPHUH U CIICJICTBUS U3 HUX 1
11 B3anMHOe pacnosioskeHue IpsSMBIX B IPOCTPAHCTBE: MTEPECEKAIOIINECS, MapaUICIbHbIC U CKPEITUBAIOIIUECS MPSMbIS 1
12 [TapamiensHOCTh IPAMBIX U IFIOCKOCTEH B IPOCTPAHCTRBE: MapajuieIbHbIC MPSIMbIC B POCTPAHCTBE; MAPAUICIBHOCTD TPEX 1
MIPSIMBIX
13 [TapamiensHOCTh IPAMBIX U IJIOCKOCTEH B MpocTpaHcTBe: [lapaiesbHOCTh MPSIMOM U TIJIOCKOCTH 1
14 VYriasl ¢ coHanpaBI€HHBIMU CTOPOHAMM 1
15 VYo Mex 1y NpsMbIMU B IPOCTPAHCTBE 1
16 VYros Mexay NpsMbIMU B TPOCTPAHCTBE 1
17 [TapaniensHOCTh MIOCKOCTEN: MapasuieIbHble TIOCKOCTH 1
18 CBoiicTBa napajijielbHbIX TIOCKOCTEN 1
19 [Ipocreiime npocTpaHCTBEHHBIE (PUTYPBI HA TIIOCKOCTH: TeTpadp, Kyo, mapajienenune/ 1
20 [TocTpoenue ceuenumii 1




21

[TocTpoenue ceuenuit

1
22 KonTtponsHas padota no Teme "[Ipsimble 1 TUIOCKOCTH B TpocTpaHcTBe. [lapaniensHoCTh NpsAMBIX U TUIOCKOCTEH" 1
23 [eprieHAUKYIAPHOCTH MPSAMOU H IIIOCKOCTHU: TIEPIICHIUKYIISIPHBIC TIPSMBIE B TPOCTPAHCTBE 1
24 [IpsiMble mapasuienbHbIe U EPICHIUKYIISIPHBIC K TUIOCKOCTH 1
25 [IpsiMble mapasuienbHbIe U TEPISHINKYISIPHBIE K TUIOCKOCTH 1
26 [Ipu3Hak nepneHMKyIIpHOCTU MPSIMON U TIOCKOCTH 1
27 [Ipu3Hak nepneHauKyIIpHOCTH IPSIMOM U INIOCKOCTH 1
28 Teopema o mpsiMOii EPIIEHANKYISPHOH MIIOCKOCTH 1
29 Teopema o ipsiMOii TIEPIIEHANKYISPHOH IIIOCKOCTH 1
30 Teopema o ipsIMO¥ TIEPIIEHANKYISIPHOHN TUTOCKOCTH 1
31 [NeprieHAUKYISAp ¥ HAKIOHHBIE: PACCTOSHUE OT TOYKH JI0 TUIOCKOCTH, PACCTOSTHHE OT MPSMOM J0 TUIOCKOCTH 1
32 [eprieHAUKYISp ¥ HAKIOHHBIE: PACCTOSHHUE OT TOYKH JI0 TUIOCKOCTH, PACCTOSHHUE OT MPSIMOH JI0 TUTOCKOCTH 1
33 [NeprieHAUKYISAp ¥ HAKIOHHBIE: PACCTOSHUE OT TOYKH JI0 TUIOCKOCTH, PACCTOSTHHE OT MPSMOM J0 TUIOCKOCTH 1
34 [leprieHAMKYISAp U HAKJIOHHBIE: PACCTOSIHUE OT TOYKH JI0 INIOCKOCTH, PACCTOSTHUE OT IPSAMOM J0 TIIOCKOCTH 1
35 VYTIIBl B IPOCTPAHCTBE: YTOJI MEXIY MPSMOMN U TJIOCKOCTHIO 1
36 JIByrpaHHBIN yroJi, TUHEHHBIN YTOJl ABYTPAaHHOTO YyIia 1
37 JIByrpaHHBIN yroJi, TUHEHHBIN YTOJl ABYTPAaHHOTO YyIia 1
38 [leprieHANKYIAPHOCTD MIOCKOCTEN: IPU3HAK NEPHIEHIUKYISPHOCTU ABYX IUIOCKOCTEHN 1
39 [leprieHANKYIAPHOCTD MJIOCKOCTEN: IPU3HAK NEPIEHIUKYISPHOCTU ABYX IUIOCKOCTEHN 1
40 [leprieHAUKYIAPHOCTD MIOCKOCTEN: MPU3HAK NEPHEHIUKYIIPHOCTU ABYX IUIOCKOCTEN 1
41 Teopema o Tpéx nmepneHAUKYIIpax 1
42 Teopema o Tpéx nmepneHAUKYIIpax 1
43 Teopema o Tpéx meprneHAUKYISIpax 1
m KonTtponpHas padota no Temam "[leprneHaAuKyIsspHOCTh NPSAMBIX U TWIOCKOCTEH" U "YTIIbI MEXly IPSAMBIMU U 1

miockocTsamu"

45 [ToHsiTHE MHOTOTpaHHUKA, OCHOBHBIE 3JIEMEHThI MHOTOTPAHHUKA, BBIMYKIIbIE U HEBBITYKJIbIE MHOTOIPAaHHHUKH; pa3BEPTKa 1

MHOT'OI'paHHHUKa




[Tpu3sma: N-yronpHasi mpu3Ma; rpaHd U OCHOBAHMS MPU3MBI; IPSIMasi U HAKJIOHHAS IPU3MBL; OOKOBAs U TIOJTHAS

46 1
MOBEPXHOCTh PU3MBI

47 [Tapannenenunen, NpsIMOYroJIbHBIN NapajuIECIEMIIE] U €r0 CBOMCTBA 1

48 [Mupamuna: n-yrom)"HasI nUpaMu/Ia, TPaHU ¥ OCHOBAHWE TUPAMHUIBL; OOKOBAs ¥ MOJTHAS TOBEPXHOCTh THPAMHUJIBI, 1
MpaBUIIbHAS U yCEUEHHAS TUPaMUIa

49 [IpaBuIBHBIE MHOTOTPAHHUKH: TIOHSTHE PABUIBHOTO MHOTOTPAHHUKA; IPABUWIIbHAS IPU3Ma M IPABUIIbHAS TTHPAMHIIA; 1
MpaBHJIbHAS TPEYTOJIbHAS MPAMUA U TIPABMIIBHBINA TETpadp; KyO

50 [IpencraBnenne o MpaBUIBHBIX MHOTOTPAHHUKAX: OKTAIP, JOJEKAdIP U HKOCAdIP. 1

51 CumMmeTpus B IPOCTPAHCTBE: CHMMETPHS OTHOCHTEIBHO TOUKH, TIPSMOMA, TNIOCKOCTH. DJIEMEHTHl CHMMETPHHU B 1
MUpaMUax, mapamiesenueax, MpaBUIbHBIX MHOTOTPAaHHUKAX

52 Brruncnenue 31eMeHTOB MHOTOTPAHHUKOB: pEOpa, AUaroHaH, yribl 1

53 [Tnomaas 60KOBOM MOBEPXHOCTHU U MOJIHOM MOBEPXHOCTH MPSAMOM MPU3MBI, IJIOIIa/Ib OCHOBAHUHN, TeOpeMa 0 OOKOBOM 1
MTOBEPXHOCTHU TPSIMOH TTPU3MBI

54 [Tmomaabs 60KOBOY MOBEPXHOCTH M TIOBEPXHOCTH MPABUIILHON MTUPAMUJIBI, TEOPEMa O IO OOKOBOM MOBEPXHOCTH 1
YCEUEHHOUM MUpamMu/Ibl

55 KontponbHas padoTa no teme "MHOrorpaHHUKH" 1

56 [Tonsitue 06 006BEME 1

57 O06BEM TUpaMuUIBI 1

58 O06BEM TUpaMuUIBI 1

59 O06BEM TUpaMuUIBI 1

60 O06BEM TUpaMuUIBI 1

61 OO6BEM MTPU3MBI 1

62 OO6BEM MTPU3MBI 1

63 OO6BEM MTPU3MBI 1

64 KonTtponrHas padota no teme "OO0bEMBI MHOTOTPAaHHUKOB" 1

65 IToBTOpenue, o0oOIIeHNe cucTemMaTu3aus 3HaHui. [locTpoenue ceueHuii B MHOTOrpaHHUKE 1

66 [ToBTOpEeHue, 0000IIeHNnEe crucTeMaTh3alus 3HaHUHA. Beluncienne paccTosHUM: MeXay JByMsl TOUKaMH, OT TOYKH J10 1
NPSIMO, OT TOYKH JI0 TMJIOCKOCTH, MEXAY CKPEIIMBAIOIIMMHUCS TPSIMBIMU

67 HTorosas KOHTpOJbHAs paboTa 1




68

[ToBTOpenue, 0000IIeHNE cUCTEMAaTH3alUs 3HAHUN. BRIYMCIICHNE YTTIOB: MEX/IY CKPEIIUBAIOITUMHUCS MPSIMBIMH, MEXTY
IIPSIMOM M IUIOCKOCTBIO, IBYTPAHHBIX YIJIOB, YTJIOB MEXKY IIJIOCKOCTSMU

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

68

11 KJIACC

Ne n/m Tema ypoka Kon-Bo yacos
1 BekTop Ha MJIOCKOCTH U B IPOCTPAHCTBE 1
2 CrnosxeHre ¥ BBIYMUTaHHE BEKTOPOB 1
3 VMHOKEHHE BEKTOPA Ha YHCIIO 1
4 Paznoxenne BekTopa 1mo TpéM HEKOMILJIAaHAPHBIM BeKTopaM. [IpaBumiio mapasurenenumnena 1
5 Pemenue 3a1a4, CBSI3aHHBIX ¢ MPUMEHEHHEM TTPABHII JCHCTBHI C BEKTOPAMU 1
6 [TpsimoyrompHast cucteMa KoopauHat B ipoctpancTBe. Koopauaate! Bekropa. [IpocTeiinme 3ajauu B KOOpIMHATAX 1
7 VYron mexay BekTopamu. CKaasipHOE MPOU3BEICHUE BEKTOPOB 1
8 Boruncnenue yrioB MEKy NPSIMBIMH U TJIOCKOCTSIMU 1
9 KoopauHaTHO-BEKTOPHBIN METO MPH PEHICHUH T€OMETPUYECKUX 3a/1a4 1
10 KonTtponbHas padoTa o Teme "BeKTopbl 1 KOOPAMHATHI B TPOCTPaHCTBE" 1
11 Cdepa u map: neHTp, paanyc, JMaMeTp; IIIOIIAAb TOBEPXHOCTH cepbl 1
12 B3anmMuoe pacnosiosxeHue cepbl U III0CKOCTH; KacaTellbHas TUIOCKOCTh K cdepe; mromanb chepbl 1
13 N3obpaxenue chepsl, mapa Ha MI0ckocTH. CedeHus 1apa 1
14 [unuHapuyeckas MoBEpXHOCTh, 00pa3yoliye HUIMHIPUIECKON MOBEPXHOCTH, OCh LIMIMHAPUIECKON TOBEPXHOCTH 1
15 Hunuaap: ocHOBaHUS ¥ OOKOBasi IOBEPXHOCTh, 00pa3yrollas U OCh; MIIONIAb OOKOBOM U MOJHOW MOBEPXHOCTH 1
16 N3o0paxkenue nunuHapa Ha miockoctu. Pa3zsépTka munuuapa. CedeHus nUanHapa (II0CKOCThIO, MapaieIbHON WK 1

MEePIEeHIUKYISIPHON OCHU IIINHAPA)
17 Konunueckas noBepXxHOCTh, 00pa3yrolire KOHUYECKON MOBEPXHOCTH, OCh U BEPIIMHA KOHHYECKOH MOBEPXHOCTH 1
18 Konyc: ocHOBaHMe 1 BepiirnHa, 00pa3yrolias 1 0Ch; MIOMIAs> O0KOBOI U MOJHOM MOBEPXHOCTH 1
19 Yceu€HHbI KOHYyC: 00pa3yloliye U BbICOTA; OCHOBAHUS M OOKOBasi MIOBEPXHOCTh 1
20 N300pakenue koHyca Ha MI0cKocTu. Pa3BépTka koHyca. CeueHust KOHyca (MIIOCKOCThIO, TapauieIbHOM OCHOBAHUIO, U 1
IUIOCKOCTBIO, IPOXO/ISIIEH Yepe3 BepIInHY)

21 KoMOuHarms ten BpaiieHus: 1 MHOTOTPaHHUKOB 1
22 MHororpaHHHK, OMTUCaHHBINA 0KOJIO chepsl; chepa, BHcaHHass B MHOTOTPAHHUK MITH B TE€JIO BpPAIICHUS 1




23 [Tonsitue 06 066EMe. OCHOBHBIE CBOWCTBA 0OBEMOB TeI 1
24 O0BEM 1IMHIpa, KOHYyCa 1
25 O0BEM 1mapa u wIomaas chepsl 1
26 [Togo6HbIe Tena B pocTpancTBe. COOTHOMIECHHUS MK TUIOMAISIMK MOBEPXHOCTEH, 00BEMaMu MOJOOHBIX TEI 1
27 KonTponsnas pabora o temam "Tena Bpamenus" u "O0bembl Ten" 1
28 [ToBTOpenue, o600IIeHNE U cucTeMaTh3alys 3HaHui. OCHOBHBIE GUTYPHI, (DaKTHl, TEOPEMBI Kypca MJIaHUMETPUN 1
29 [ToBTOpenue, o600IIeHNE U cucTeMaTn3alys 3Hanuii. OCHOBHBIE GUTYPHI, (aKTHl, TEOPEMBI Kypca IIAaHUMETPUN 1
30 [ToBTOpEHune, 0600111eHNE U cUcTeMaTH3alusl 3HaHUI. 3aaui IUITAHUMETPUH U METO/Ibl UX PEIICHUS 1
31 [ToBTOpEeHune, 06001IeHNE U cucTeMaTH3alusl 3HaHUH. 3a1a4 INIAHUMETPUN U METOJIbl UX PElIeHUs 1
32 [ToBTOpeHue, 06001eHNe U cucTeMaTu3alus 3HaHuil. OCHOBHBIE (DUTYPBI, (DAKThI, TEOPEMBI Kypca CTEPEOMETPHUU 1
33 Hrorosas KOHTpoJIbHAS paboTa 1
34 [ToBTOpeHMEe, 0600IIEHNE U CUCTEMATU3AIMS] 3HAHUHT 1
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34




YYEBHO-METOANYECKOE OBECIIEHEHUE OBPA30BATEJIbBHOI'O TPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI 111 YYEHUKA

* MaremaTuka: anreOpa 1 Hayajla MaTeMaTHYeCKOTo aHau3a, reomerpus. ['eomerpus, 10-11 knaccsl/
Aranacsa JI.C., bByry3os B.®., Kagomnes C.b. u npyrue, AkunonepHoe oomiectso «M3maTenbeTBo
«IIpocsemenne»

METOAUYECKHUE MATEPHUAJIBI UISA YUYUTEJIA

1. 'eometpus 10 - 11: yueGHUK 11151 0011eoOpa3oBarenbHbIX yupexaenuii / JI.C. AranacsH, B.®.
byry3os, C.b. Kagomies, JI.C. Kucenesa, O.I'. Tlozusk, U.W. FOnuna — M.: [Ipoceemenue, 2014
2. I'eometpust. [loypounsie pazpadotku. 10-11 kmacesl: yued. mocobue ass o0meodpazoBar.
opranmzaruii / C. M. Caakss, B. ®. Byry3os. — M.: [Ipocsemienue, 2017.

3. 'eometpus. unakruyeckue marepuainsl. 10 knace/ b.I'. 3us - M: [Ipocsemenue, 2009.

4. 'eomerpust. Aunakruueckue matepuansl. 11 kiace/ b.I'. 3uB. - M: IIpocsenienue, 2016

U P POBBIE OBPASOBATEJIBHBIE PECYPCBI U PECYPCbBI CETU UHTEPHET
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