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IHHOSACHUTEJ/IBHAS 3AIINCKA

Pabouas mporpamma ydebHOTO Kypca «I'eomerpus» 6azoBoro yposus i oOydatormuxcs 10 —11
KjaccoB paspaboraHa Ha ocHoBe @enepanbHOrO TOCYJApCTBEHHOI'O 00pa3oBaTENBHOTO CTaHIapTa
cpemHero oOiiero oOpa3oBaHUs, C YYETOM COBPEMEHHBIX MHUPOBBIX TPESOOBAaHWH, MPEABIBISEMBIX K
MaTeMaTHYeCKOMy OOpa30BaHMIO, W TPATUIMI POCCHIICKOTO 00pazoBaHus. Peamm3amus mporpammel
oOecrieurBaeT OBJIAJCHHUE KIFOYEBBIMU KOMITCTEHITMSIMH, COCTABIISIONIMMU OCHOBY JUISI CAMOPA3BUTHS U
HENPEPBIBHOTO 00pa30BaHUs, IEIOCTHOCTh OOIICKYJIbTYPHOTO, JIMYHOCTHOTO U II03HABATEIBHOIO
Pa3BUTHUS INIHOCTH O00YJArOIINXCSL.

HEJHU U3YUYEHUS YYEBHOI'O KYPCA

BaxxHOCTh y4eOHOro Kypca reOMETPHH Ha YPOBHE CpPEIHEro o0Iero oopa3soBaHus 0OyCIIOBICHA
MPAKTHYECKON 3HAYUMOCTBIO METANpPEJIMETHBIX M TMPEIMETHBIX PE3yJIbTaTOB OOY4YEHHS] Te€OMETPHU B
HamnpaBleHWH  JIMYHOCTHOTO  Pa3BUTHS  oOydamomuxcs,  (opmupoBanus  (QyHKIIMOHAIHHON
MaTeMaTHYeCKOH TPaMOTHOCTH, W3y4YeHHs APYTHMX Y4YeOHBIX AMCUUIUIMH. Pa3BuTHE Yy OOYyYaromiuxcs
MPAaBWIBHBIX MPEJACTABICHHH O CYIIHOCTH ¥ TIPOMCXOXKIACHHH TEOMETPUYECKUX aOCTpaKIni,
COOTHOIIIEHUH PEALHOTO M HMACATBHOTO, XapaKTepe OTPAKECHUS MaTeMaTHUECKOW HAyKOHW SBICHUH U
MPOIIECCOB PEaIbHOTO MHpPa, MECTe TSOMETPHM B CHCTEME HAyK M POJM MaTeMaTHYeCKOIo
MOJCIMPOBAHMSl B HAYYHOM TIO3HAHMM W B MPAKTUKE CHOCOOCTBYET (OPMHUPOBAHUIO HAYYHOTO
MHUPOBO33PEHHSI YUAIIUXCS, a TAK)KE KaYeCTB MBIIUICHHUS, HEOOXOAMMBIX IS /IallTAlllii B COBPEMEHHOM
oOriecTBe.

I'eomeTpus ABISETCS OAHUM W3 0A30BBIX MPEAMETOB Ha YPOBHE CPEIHEro o0IIero oOpa3oBaHus,
TaK Kak 00ecreuynBaeT BO3MOXKHOCTh N3YUEHUS KaK JUCIUIUIHH €CTECTBEHHO-HAYYHON HAIIPaBIEHHOCTH,
TaK U TyMaHUTApHOM.

Jlorndeckoe MbluieHUe, (HOPMHUPYEMOE MPH HM3YYCHHU OOYYAIOIUMHCS TOHSATHHHBIX OCHOB
reoOMCTPUHN U MMOCTPOCHUHU LECIIOYKHU JIOTUYCCKUX YTBCp)KILCHI/Iﬁ B XOA€ p€uICHUA T€OMCTPHUUICCKUX 3a/a4,
YMEHHE BBIJIBUTaTh U OMNPOBEPraTh THIIOTE3Bl HETOCPEACTBEHHO HWCIOJB3YIOTCS MPH pPEIIeHHH 3a7ad
€CTECTBCHHO-HAYYHOT0 [IMKJIa, B YACTHOCTH U3 Kypca (PU3UKH.

YMeHue OpHEeHTHPOBAThCSI B MPOCTPAHCTBE WIPaeT CYIICCTBEHHYIO pOJIb BO BCEX 00JacCTIX
JIeSTEIIbHOCTH YesioBeka. OpHeHTaIns YeIOBeKa BO BpEMEHHU U MPOCTPAHCTBE — HEOOXOAUMOE yCIIOBHE
€ro COIMaNbHOTO OBbITHA, (popMa OTpaKEHHS OKPYKAIOMIETO MHUpPA, YCIOBHE YCIEUTHOTO IMO3HAHUS U
aKTHBHOTO TMpeobdpazoBaHusa JeHCTBUTENbHOCTH. OmepupoBaHUE MPOCTPAHCTBEHHBIMU 0OpazaMmu
o0BeIMHSACT pa3Hble BUABI YUeOHOU M TPYIOBOW NEATENHHOCTH, SBISAETCS OIHUM U3 MPO(ECCHOHATBHO
BaXHBIX KA4eCTB, MOATOMY aKTyajbHa 3ajada (OPMHPOBAHHS Yy OOYYAIONIMXCS MPOCTPAHCTBEHHOTO
MBIIUICHUA KaK pa3HOBUIHOCTH O6p33HOFO MBIINUJICHUA — CYHICCTBECHHOT'O KOMIIOHCHTA B IMMOATOTOBKE K
HpaKTH‘IeCKOﬁ JACATCIIBHOCTH 110 MHOI'MM HAIIpaBJICHUSM.

Ilenp ocBoeHmst mporpammbl yueOHOTO Kypca «['eomerpusi» Ha ©6a30BOM ypoBHE OOydeHHS —
00111e00pa30BaTeIIbHOE M OOIIEKYIBTYPHOE Pa3BUTHE OOYYAIONIUXCS uepe3 00eCreueHHEe BO3MOMXKHOCTH
NpUOOPETEHHS U HCTIONIH30BAHMS CUCTEMATHYECKHX T€OMETPHUUECKUX 3HAHUN U JISHCTBUH, crienn()UIHBIX
TEOMETPHH, BO3MOXKHOCTH YCIIEITHOTO MPOIOJDKEHHSI 00pa30BaHUsI 110 CIEIMAIBHOCTSIM, HE CBS3aHHBIM C
MIPHUKJIATHBIM HCIIOIb30BAHUEM TEOMETPHH.

[Iporpamma 1o reomeTpun Ha 0a30BOM YpOBHE IpeJHA3HAYCHA ISl OOYYaIONIMXCS CpeaHEH
IIKOJIBI, HE MCIBITHIBABIINX 3HAYMTENBHBIX 3aTPYIHEHUH Ha YPOBHE OCHOBHOTO OOIETO 00pa30oBaHUSI.
Takum obpazom, oOydaromniuecs Ha 0a30BOM YPOBHE JIOJDKHBI OCBOUTH OOIIME MAaTEeMAaTHYECKHE YMEHUS,
CBSI3aHHBIC CO CITEU(HUKON TeOMETPHH W HEOOXOAMMBIC IS )KU3HU B COBPEMEHHOM oOIecTBe. Kpome
9TOro, OHU UMEIOT BO3MOXHOCTH U3YYUTh I'€COMCTPUIO Ooiee FHy6OKO, €CJin B HaﬂbHeﬁIHeM BO3HUKHET
HEOOXOMMOCTh B TEOMETPUYECKUX 3HAHUAX B MPO(ECCUOHATBHOHN JIEATEIBHOCTH.

JlocTkeHne 1einr OCBOSHHS MPOTpaMMbl 00eCIeunBaeTCsl PEIIEHHEM COOTBETCTBYIOIIMX 3ajad.
IIpuopurerHeiMu 3amadamMu ocBoeHHs Kypca «l'eomerpum» Ha 6a3oBom ypoBHe B 10—I11 kmaccax
SIBIISTFOTCSL:

e (QopMupoBaHHE TIPEJICTABICHHUS O TEOMETPHH KaK YacTH MHUPOBOW KYJIBTYPHI M OCO3HAHHE €&

B3aMMOCBSI3U C OKPYKAIOIIIM MUPOM;



e (QopMupoBaHHEe MpPEACTABICHUS O MHOTOTPaHHHKAaX W Telax BpaIICHUs KaK O BaKHEHUIINX
MaTeMaTHYECKUX MOJEISIX, IIO3BOJLSIIOLIMX OIMCHIBATh W M3Y4aTh pa3HbIEe SIBICHUS
OKPY>KaloILero Mupa;

e (QopMupoBaHMe yMEHMsS pacllO3HaBaTh Ha 4YepTeXkaxX, MOAEISIX M B pEaTbHOM MHpE
MHOTOTPaHHUKH | TeJla BPaIllCHHS;

e OBIAJCHUE METOJAaMH PELICHUS 3a7ad Ha IMOCTPOEHHS Ha M300paKEHUSIX MPOCTPAHCTBEHHBIX
buryp;

e (QopMupoBaHHe yMEHHs OINEPUPOBATH OCHOBHBIMH TOHATHSMH O MHOTOTPaHHHKAax M Tejax
BpALIEHUS U UX OCHOBHBIMHU CBOICTBaMU;

e OBIAJCHUE QITOPUTMAMM pEIIEHHs OCHOBHBIX THIIOB 3a7ay; (OPMHUPOBAHUE YMEHHS
MPOBOJNTH HECIOXKHBIC JOKa3aTelIbHbIE PACCYKICHHS B XOJE PEUICHUS CTEPEOMETPUUECKUX
3a71a4 ¥ 3a[a4 C IPaKTUIECKUM COJIEPKaHHUEM;

® pa3BUTHE MHTEIUIEKTYyaJbHBIX M TBOPUYECKUX CIIOCOOHOCTEH 00y4aromuxcs, Mo3HaBaTEIbHON
AKTUBHOCTH, HCCIIEAOBATEIbCKUX YMEHNH, KDUTUIHOCTH MBIIUICHUS,;

e (QopmupoBanne (YHKIMOHAILHOW TPAMOTHOCTH, PpEJIEBAHTHOM T'€OMETPHU: yMEHHUE
pacro3HaBaTh MPOSBICHUS T'C€OMETPHUUYCCKUX IOHATHH, OOBEKTOB M 3aKOHOMEPHOCTEH B
peanbHBIX KU3HEHHBIX CUTYAIMSIX U IPU U3YYEHHUU JPYTUX YUEOHBIX MPEAMETOB, MPOSBICHUS
3aBUCUMOCTEH U 3aKOHOMEPHOCTEH, (OpPMYJIMpOBaTh UX Ha S3bIKE TCOMETPUHM U CO3/1aBaTh
TreOMETPUUYECKHE MOETH, NPUMEHSATh OCBOCHHBIM I'€OMETPUYECKUH ammapar AJsi pelleHHs
NPaKTUKO-OPUCHTUPOBAHHBIX  33/1a4, HHTEPIPETUPOBATh M  OICHUBATh  IIOJyYEHHEIC
pe3yIbTaThl.

OTnUUNTENHHON 0COOCHHOCTBIO IPOrPaMMBI SIBJISIETCS. BKIIOUEHHE B KypC CTEPEOMETPUH B Hadane
€ro H3yuYeHHs 3aJad, pellacMbIX Ha YPOBHE HHTYMTHUBHOIO IIO3HAHUS, M ONpeNeNEHHBIM 00pa3oM
opraHu3oBaHHasi paboTa HajJ HHUMH, YTO CIIOCOOCTBYIOT Pa3BUTHIO JIOTHYECKOTO U MPOCTPAHCTBEHHOTO
MBILUICHHUSA, CTUMYJHPYET INPOTEKAaHHE WHTYUTHUBHBIX IPOLECCOB, MOTHBUPYET K JalbHEHIIEeMY
U3yUYCHHIO IPEAMETA.

[Mpeamourenne oTHAETCsl HATISIHO-KOHCTPYKTHBHOMY METOAY OOYUYEHHsI, TO €CTh TEOPETHUECKHUE
3HAHWS WMEIOT B CBOCH OCHOBE YYBCTBEHHOCTH MPEJAMETHO-TIPAKTHYECKOH JesiTeNbHOCTU. Pa3Butne
NPOCTPAHCTBEHHBIX MPEICTABICHUN Y y4YallUXCcsi B Kypce CTEPEOMETPUH MPOBOIUTCS 33 CUET PEIICHUS
3ajady Ha CO3/IaHUE TPOCTPAHCTBEHHBIX OOpa30B M 3a/ay Ha OIEPUPOBAHHE NPOCTPAHCTBEHHBIMHU
oOpazamu. Co3nanue oOpasa MPOBOAMTCS C ONMOPOM Ha HArJISJHOCTh, a ONEPUPOBAHHE O0pa3oM — B
YCIIOBHSAX OTBJICUEHHS OT HATJIJHOCTH, MBICIEHHOTO H3MEHEHHSI €r0 HCXOAHOTO COAEeP KaHUsL.

OcHOBHBIE cozepKaTeNbHble JIMHUU Kypca «l'eomerpun» B 10-11 knaccax: «MHOrorpaHHUKN,
«[IpsiMple W TUIOCKOCTH B TpocTpaHcTBe», «Tema BpameHus», «BeKTopel W KOOpAMHATHI B
npoctpancTBe». DopMUpOBaHUE JIOTHUECKUX YMEHHH paclpenemnsieTcss He TOJIBKO IO COAEp)KaTeIbHbIM
JIMHUSAM, HO U 110 rogaM o0y4eHHsl Ha yPOBHE cpeHero o0Iiero oopa3oBaHusl.

Conepxanne o0pa3oBaHUs, COOTBETCTBYIOIIEE MPEAMETHBIM pe3yJbTaTaM OCBOCHHUSI paboueit
NPOTPaMMBI, paclpe/ei€HHBIM 10 ToJaM OOydYeHHs, CTPYKTYPHPOBAHO TakWM o00pa3oM, 4YTOOBI
OBJIQICHUE TEOMETPUYECKUMM TOHATUSIMM M HaBBIKAMHM OCYIIECTBIISIOCH IIOCJIEJOBATEIBHO U
MOCTYIATEeNbHO, C COOJIONEHHEM MPUHIMIA MPEEMCTBEHHOCTH, YTOObI HOBBIE 3HAHHS BKIIOYAJNCH B
OOIIyI0 CHCTEMY T€OMETPHUYECKUX IPEJCTaBICHNN O0yJaromuXxcs, pacuiupsas U yrayomss e€, obpasys
MIPOYHBIE MHOXKECTBEHHBIE CBS3H.

MECTO YYEBHOI'O KYPCA B YYEBHOM IIVIAHE

Ha n3ydyenne reomerprn oTBoauTCs 2 yaca B Hepeno B 10 kiacce u 1 wac B Hemenro B 11 kmacce,
BCETO 3a ABa roga o0y4enus - 102 y4eOHBIX daca.



COJEPXAHUE YYEBHOI'O KYPCA
10 KJIACC

IIpsiMble ¥ MJIOCKOCTH B MPOCTPAHCTBE

OcHOBHBIE TOHSTHA cTepeoMeTpuH. Touka, mpsMas, MIOCKOCTh, HpocTpaHcTBO. [loHsTHE 00
AKCHOMaTHYECKOM ITOCTPOECHUH CTEPEOMETPUH: AKCHOMBI CTEPEOMETPHUH U CIIEICTBHS U3 HUX.

B3anMHOe pacnosnoxkeHue MpsMBIX B IMPOCTPAHCTBE: IIEPECEKAIOIIUECS, IapajuleibHble U
cKpemuBarwomuecs npsMele. IlapamienbHOCTs NPSMBIX M IUIOCKOCTEH B IPOCTPAHCTBE: IIApajlleibHBIE
IpsIMBIE B IPOCTPAHCTBE; MAapAIIEIBLHOCTD TPEX MPSMBIX; NapaIENbHOCTD NPSAMON U INIOCKOCTH. YTJIBI C
COHAIIPABJIICHHBIMHA CTOPOHAMU; YroJl MEXIy NPSMBIMH B NpocTpaHcTBe. [lapamiensHOCTh MIIOCKOCTEN:
napajulenbHble IUIOCKOCTH; CBOMCTBA IapajlleNbHbIX IUIOCKOCTeH. IIpocredimue HpoCTpaHCTBEHHBIE
¢buryps! Ha INIOCKOCTH: TETPA3P, KyO, Hapauienenunes; IoCTPOSHUE CEUCHUH.

IlepneHIUKyIApHOCTS TPSAMOM W IUIOCKOCTH: NEPHNEHAMKYISIPHBIE TPSAMBIE B IPOCTPAHCTBE,
MpsIMbIE TapajuIeIbHbIE U MEPIEeHANKYIAPHbIE K MJIOCKOCTH, MPU3HAK MEPHEHANKYISIPHOCTU MPSIMON U
IJIOCKOCTH, T€OopeMa O MPSAMOW NEPHEHAUKYIAPHOM IUIOCKOCTH. YTJIBI B MPOCTPAHCTBE: YTOJ MEXIY
OpsIMOM M IUIOCKOCTBIO; JABYTPAHHBIA yTOJd, JIMHEHWHBIM Yroin AByrpaHHoro yria. llepneHaukymisp u
HAaKJIOHHBIE: PACCTOSHUE OT TOYKU N0 IUIOCKOCTH, PACCTOSHUE OT NPSAMON 10 INIOCKOCTH, IPOEKIIHS
¢urypsl Ha TUIOCKOCTH. llepmeHIUKYISAPHOCTh IJIOCKOCTEH: TNPH3HAK TEPIEeHANKYISIPHOCTH ABYX
mwiockocter. TeopeMa o TpEX MEepHEHAUKYIIApax.

MHororpaHHuK#n

IloHsiTHE MHOTOTpPAaHHMKA, OCHOBHBIE 3JIEMEHTHl MHOTOTPAHHUKA, BBIMYKJIbIE W HEBBITYKJIbIC
MHOTOTPAaHHUKH; pa3BEpPTKa MHOTOrpaHHUKa. [Ipu3Ma: N-yronbHas mpusMa; TpaHd U OCHOBAaHUS IPU3MBI;
npsMasi M HaKJIOHHAas NpU3Mbl; OOKOBasg M TOJHAs IOBEPXHOCTh mnpu3Mbl. [lapamnenenunern,
IIPSIMOYIOJIBHBIM Dapajulesienue] W ero cpoicrea. Ilupamupa: N-yronapHas nupaMmuzaa, IPaHU U
OCHOBaHHWE MUPaMUJIbI; OOKOBAasI U MOJIHAS IOBEPXHOCTH MUPAMUBL; IPaBUIIbHAS M YCCUEHHAS TUPaMU/A.
OneMEeHTBI IPU3MBI M TUpaMubl. 1IpaBuiabHBIE MHOTOTPaHHUKY: TIOHATHE NPaBUIIBHOTO MHOTOTPaHHHKA,
MpaBWJIbHAS TpHU3Ma W MpaBUIbHAs MHpPaAMUAA; MPaBUIbHAS TPEYrojbHas MHpaMUAAa U TMPaBUIbHBINA
teTpasap; KyO. IlpencraBieHne O MpaBUIBHBIX MHOTOTPAaHHMKAX: OKTadJp, MOJEKa’aAp U HKOCAdIP.
CeueHust MPU3MBI U TUPAMUIBI.

CuMMeTpHs B IPOCTPAHCTBE: CUMMETPHSI OTHOCUTENBHO TOYKH, MPSAMOM, MIOCKOCTH. DJIEMEHTHI
CUMMETPHUH B MUpaMUIaxX, apajuieenuIeaax, MpaBmIbHbIX MHOTOTPaHHUKAX.

BbrunciieHre 3J€MEHTOB MHOTOIDaHHUKOB: pEOpa, auaroHanu, yriel. [liomans OOKOBOM
MOBEPXHOCTH W MOJHOM IMOBEPXHOCTH NPSMON NPHU3MBI, IUIOLIaJb OCHOBAaHHWH, TeopeMa O OOKOBOIi
MOBEPXHOCTH TpAMOM mpu3Mbl. I[lmomaas OOKOBOW TMOBEPXHOCTH W IOBEPXHOCTH MPaBUIHHON
NUpaMUJIBI, TEOpeMa O TUIomaau yced€HHOU nupamuzpl. IloHstne 06 oObéme. OOBEM mHpamuipl,
MIPU3MBI.

ITonoGuele Tena B mpocTpaHcTBe. COOTHOIICHUS MEXAY IJIOMIAASIMU IOBEPXHOCTEH, 00bEMaMu
MMOJOOHBIX TEI.

11 KJIACC

TeJsia Bpamenust

Huwmmaapuueckass — TOBEPXHOCTb,  00pa3yloliue  IWIMHJAPHYECKOH  MOBEPXHOCTH,  OCh
HWIMHIPUYECKON TOBepXHOCTU. LIMmuHap: ocHOBaHMS M OOKOBas MOBEPXHOCTh, OOpasymolas U OCh;
IO OOKOBOH M TIOJHOHW NOBEPXHOCTH.

Konnueckasi moBepxXHOCTh, 00pa3yronire KOHNIeCKOH MOBEPXHOCTH, OCh U BEpIIMHA KOHUYECKOI
noBepxHocTH. KoOHyc: OCHOBaHME W BeplMHa, 00Opa3yromas M OCh; ILIOHI[ab OOKOBOW W IOJHOMN
MOBEPXHOCTH. Y CEUEHHBIN KOHYC: 00pa3yoIie U BEICOTA; OCHOBAHUS 1 OOKOBAasi TOBEPXHOCTb.

Cdepa u map: neHtp, pajauyc, HaMeTp; IIONIaJIs MOBepXHOCTH chepbl. BaanMHoe pacnonoxeHue
cdepsl U MI0CKOCTH; KacaTellbHas TUIOCKOCTh K cdepe; IIIoMmanb chepsl.

UzobpaskeHne Ten BpaleHus Ha TUIOCKOCTH. Pa3BépTka HMIMHApa U KOHYca.

KomOunauuum ten BpamieHMs M MHOTOIPAaHHMKOB. MHOTIOrpaHHUK, ONMCAHHBIA OKOJO cgepsl;
cdepa, BIUCaHHAs! B MHOTOI'PaHHUK, WM TEJIO BPALLCHHUS.



ITonsite 06 00bEMe. OCHOBHBIE CBOMCTBa 00bEMOB Teil. TeopeMa 00 00bEME MPSIMOYTOILHOIO
napajuienenureaa u cieactsus u3 He€. O0pEM munHIpa, KoHyca. O0bEM I1apa ¥ IUIoMaas Cepsl.

IMomo6OHbIe Tena B mpocTpaHcTBe. COOTHONICHUST MEXKAY IUIOINAIASIMK MOBEPXHOCTEH, 00bEMaMu
MMOJOOHBIX TEIL.

Ceuennst mumHApa (MapauieIbHO W TEPHEHIUKYISAPHO OCH), CedeHHs] KOHyca (MapauieiIbHOe
OCHOBAHUIO U MIPOXOJIAIIICE Yepe3 BEPIINHY), CEUCHHSI Iapa.

BekTophl M KOOPAUHATHI B IPOCTPAHCTBE

Bektop Ha miockoctH W B mpoctpaHcTBe. CIOXKEHHWE W BBIYMTAHHUE BEKTOPOB. YMHOXKEHHE
BEKTOpa Ha 4YHclo. Pa3nmoxkeHwe BekTopa 1O TpEM HEKOMIUIAHAPHBIM BekTopaMm. [IpaBuio
napajuiejienure/a. PemieHue 3ajad, CBS3aHHBIX C NPUMCHCHHEM TMpaBWI JCHCTBHUH C BEKTOPAMHU.
[IpsimoyronbHas cuctemMa KoopauHat B mpoctpaHcTBe. KoopauHatel BekTopa. IIpocrtelinmue 3amxauu B
KoOpauHaTax. Yrol Mexay Bekropamu. CKaJsIpHOE TPOU3BEICHUE BEKTOPOB. BBIUKCIIEHHE YTIIOB MEXKITY
MPSIMBIMU | TIOCKOCTSIMH. KOOPIMHATHO-BEKTOPHBINA METO/I IIPH PEIICHUU TEOMETPHUYSCKUX 3a]1a4.



IVNIAHUPYEMBIE PE3YJIbTATbBI
JIMYHOCTHBIE PE3YJIbTATbBI

JIudHOCTHBIE — pe3yNbTaThl OCBOCHHSI IMPOTpaMMbI  y4eOHOro mpeamera «MaremaThkay
XapaKTepU3yIOTCSL:

I'paiknanckoe BocnmuTaHue:

c(hOpMUPOBAHHOCTHIO TPAXKIAHCKOW TO3HMIMK OOYYAOIIErocsi Kak aKTUBHOTO U OTBETCTBEHHOTO
YJicHa POCCHUICKOrO OOINECTBa, MPEACTABICHHEM O MaTeMaTHYECKUX OCHOBaX (DYHKIMOHHPOBAHUS
Pa3IMYHBIX CTPYKTYP, SABIEHHM, MPOLEAYp IPaXkTaHCKOTO 00IIecTBa (BBIOOPHI, OMPOCH U TIp.), YMEHHEM
B3aMMO/IEWCTBOBATH C COMANTBHBIMI HHCTUTYTAMH B COOTBETCTBHH C MX (DYHKIMSIMHA U Ha3HAUYCHUEM.

IIarpuoTHyeckoe BOCIUTAHHE:

c(hOpMHUPOBAaHHOCTHIO POCCHMCKONW TPaKIAHCKOW WIEHTHYHOCTH, YBRXEHHA K TIPOILIOMY U
HACTOAIIEMY POCCHHCKON MaTeMaTHKH, IIEHHOCTHBIM OTHOIICHHEM K JOCTI)KCHHSM pPOCCHICKHX
MAaTeMaTUKOB U POCCUICKONW MaTEMAaTUYECKOM IIKOJIbI, K MUCIOJIb30BAHUIO 3TUX JAOCTHXKEHUN B IPYTHUX
HayKax, TEXHOJIOTHUsX, cepax SIKOHOMHUKH.

JlyXOBHO-HPABCTBEHHOT0 BOCITUTAHMS:

OCO3HAaHUEM JIYXOBHBIX IICHHOCTEH POCCHICKOro Hapoaa; c(hOpMHPOBAHHOCTHIO HPABCTBEHHOIO
CO3HAaHU, 3TUYECKOTI'O ITOBECACHUSA, CBA3AHHOI'O C MNPAKTUYCCKUM IMPUMCHCHUCM I[OCTI/I)KGHI/Iﬁ HayKu "
JIESTENIbHOCTRI0 YIEHOT0; OCO3HAHWEM JIMYHOTO BKJIA/Ia B IOCTPOSHUE YCTOHYHBOTO OyayIIero.

JcreTnYecKoe BOCIIMTAHME:

JCTETUYECKUM OTHOIICHHEM K MHpPY, BKIIOYAs 3CTETHKY MAaTEMaTHYECKUX 3aKOHOMEPHOCTEH,
00BEKTOB, 3a/lay, peIIeHUH, pacCyXIeHUI; BOCIPHUIMYUBOCTEIO K MaTeMaTHYEeCKHM acleKTam
Pa3IMYHBIX BUIOB HCKYCCTBA.

dusnyecKoe BOCIMTAHUE:

C(bOpMI/IpOBaHHOCTI)IO YMCHHA TPUMCHATHL MATCMATHYCCKHUE 3HAHUSA B HMHTEpPECAX 3J0pPOBOI0 U
Oe3omacHOr0 00pasza XU3HH, OTBETCTBEHHOTO OTHOIICHHS K CBOEMY 3/J0POBBIO (30POBOE THUTAHUE,
cOaJTaHCUPOBAHHBIA PEKUM 3aHSATHH M OTABIXA, PEryisipHas (U3MUEcKas aKTHBHOCTB); (pu3ndyeckoro
COBCPUICHCTBOBAHUS, IIPU 3aHATUAX CHOpTHBHO-OSHOpOBI/ITeHBHOﬁ JACATCIIbHOCTBIO.

TpyaoBoe BociMTaHME:

TOTOBHOCTHIO K TPYIY, OCO3HAHHEM IIEHHOCTH TPYAONIOOWS; WHTEPECOM K pa3iMyHbIM cdepam
npoeCCHOHANTLHON JIESITENBHOCTH, CBSI3aHHBIM C MAaTEeMAaTUKOW M €€ MNPWIOKCHUSMH, YMEHUEM
COBEpIIaTh OCO3HAHHBIM BHIOOp Oyaymied NpodecCuM W PEaTU30BBIBATH COOCTBEHHBIC >KHU3HEHHBIC
TUTAaHBI; TOTOBHOCTBIO M CIOCOOHOCTHIO K MaTeMaTHYeCKOMY OOpa30BaHUIO M CaMOOOPa30BaHUIO Ha
IIPOTAKCHUHU Bcel JKM3HU; TOTOBHOCTHBIO K AKTHUBHOMY YYaCTHIO B PCIICHHU IPAKTUYCCKUX 3ajayd
MaTeMaTUIECKON HApaBIEHHOCTH.

IKOJIOTHYECKOe BOCTIUTAHUE:

c(hOpMUPOBAHHOCTHIO  DKOJIOTMYECKOW  KYJbTYphl, IOHUMAaHWEM BIUSHHS  COIHAIILHO-
SKOHOMHYECKHUX MPOIECCOB Ha COCTOSIHUE MPUPOIAHON M COIMAIBLHOW CPEJIbl, 0OCO3HAHUEM IJI00ATBLHOIO
XapakTepa JKOJOTHYECKHX NpoOJieM; OpHUEeHTalnued Ha TpPUMEHEHHWE MaTeMaTHYeCKHX 3HaHWUH IS
pelIeHus 3a1a4 B 00JIACTH OKPYIKAIOIIeH Cpejibl, MJIAaHUPOBAHUS IMOCTYIKOB M OIEHKA MX BO3MOXKHBIX
MOCJIEJICTBUM JIJI1 OKPYKAIOIIEH Cpeibl.

IleHHOCTH HAYYHOTO O3HAHUSL:

c(hOpMHUPOBAHHOCTHIO MHPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BHUTHS
HAyKH W OOIECTBEHHOW MPAKTUKH, MOHMMAaHHEM MaTeMaTHUYECKOM HayKu Kak chephl deIoBeYeCKOU
JACATCIIBHOCTH, OTAIlOB eé Pa3BUTUA W 3HAYUMOCTHU JII PAa3BUTUA LHUBUIIM3allMU,; OBJIIAZICHHUEM A3BIKOM
MaTeMaTUKH W MaTeMaTUYeCKOM KyJIbTypOH Kak CpEACTBOM IIO3HAHUSI MHpPA; TOTOBHOCTBIO
OCYILECTBIISITh IPOEKTHYIO U UCCIEI0BATEIBCKYIO AESITENbHOCTh MHANBUAYAIBHO U B TPYIIIE.

METAIIPEJMETHBIE PE3YJIBTATBI

MertamnpenMeTHsle pe3yiabTaThl OCBOGHHSI TporpaMMbl yueOHOro mpeamera «Maremarnkay
XapaKTepU3yIOTCSl OBJIAJICHUEM YHUBEPCAIBHBIMU HO3ZHAGAMENbHBIMU OCUCMEUAMY, YHUBEPCATbHLIMU
KOMMYHUKAMUGHBIMU OCUCMBUAMU, YHUSEPCANLHLIMU PE2YTIAMUGHBIMU OCUICTNEUAMU.



1)

Yuusepcanvnvie no3nasamenvhuvle Oelicmeus, obecnewusaiom ¢opmuposanue 6a306vlx

KOZHUMUBHBIX NpOYeccos odyyanouuxcsa (oceoenue Memoo08 HO3HAHUA OKPYHCAoue2o mupa;
NpUMEHeHUe T02UHeCKUX, UCCIe008aMenbCKUX onepayuil, yMeHul pabomamo ¢ ungopmayuerr).
ba3oBble Joruyeckue aeiicTBus:

BBISBIISITH U XapaKTEPH30BaTh CYIIECTBEHHBIC MPU3HAKH MAaTEMaTHUECKUX OOBEKTOB, MTOHSATHIHA,
OTHOLICHUH MEXAYy NOHATUAMH; (OPMYyIUpPOBATH OIpPENENCHHUS MOHATHH; yCTaHABIUBAaTh
CYLIECTBEHHBIN MIPHU3HAK KIACCU(PHUKALNU, OCHOBAHUS Il 0000IIEHNsI U CPAaBHEHUS], KDUTEPUH
IPOBOJIUMOTO aHANIN3a;

BOCIIPHHUMATh, (OPMYIMPOBaTh W NpPeoOpa3oOBBIBATH CYXACHHS: YTBEpAUTENbHBIE H
OTpHLIATENIbHbIE, EANHUYHBIC, YACTHBIC U OOILUE; YCIOBHBIE;

BBIABIISITH MaTeMaTHYECKHE 3aKOHOMEPHOCTH, B3aMMOCBS3M M MPOTHBOpeursi B (pakrax,
JaHHBIX, HAONMIOAGHUSIX M YTBEPXKICHUAX; NpeanaraTb KPUTEPUHM ATl BBIIBICHUS
3aKOHOMEPHOCTEHN U POTUBOPEUHL;

JenaTh BBIBOABI C HCIOJIb30BAHUEM 3aKOHOB JIOTMKH, NEIYKTUBHBIX W HHIYKTUBHBIX
YMO3aKJIIOUeHUH, yMO3aKIIIOUSHUH [0 aHAJIOTHY;

MPOBOJMTH CAMOCTOSITENBHO JOKA3aTeIbCTBA MaTEeMaTHUECKUX YTBEPKICHHH (TMpsIMBIE H OT
NPOTHUBHOTO), BBICTPAaHBATh APTryMEHTALMIO, NPUBOAUTH MPUMEPbl M KOHTPIPUMEPHI;
000CHOBBIBaTh COOCTBEHHBIC CYXKICHHUS U BHIBOJIBI;

BEIOHMpATh CIIOCOO perreHnst ydeOHOH 3amaun (CpaBHHUBaTh HECKOJIBKO BAPWUAHTOB PEIICHUS,
BBIOMpaTh HAaUOO0JICe OIXOASIIUN ¢ YIETOM CaMOCTOSITEIILHO BBIJICIICHHBIX KPUTEPHUEB).

Ba3oBble ucciiegoBarTejibCKUue AeHCTBHS:

MCIIONIb30BaTh BOIMPOCHI KaK HCCIIEMAOBATEIbCKUI HMHCTPYMEHT TMO3HAHWS, (OPMYIHPOBATH
BOITPOCHI, (PUKCHUPYIOIINE MPOTHBOpPEYHE, MPOOJIEeMy, YCTaHAaBIMBAaTh HCKOMOE H JaHHOE,
(bopMHPOBATH TUIIOTE3Y, APIYMEHTUPOBATH CBOIO MO3HIIUI0, MHEHHE;

HpOBO,HI/ITB CaMOCTOATCIIBHO CHHaHHpOBaHHBIﬁ C-)KCHepI/IMeHT, HUCCIICOJOBAHHUC 10
YCTAHOBJICHUIO OCOOCHHOCTEH MaTeMaTHYeCKOro OObEKTa, SBJIICHHS, MPOIECCa, BBIIBICHUIO
3aBUCUMOCTEN MEXIy O0BEKTaMH, SIBICHUSIMH, IIPOLIECCAMH;

CaMOCTOATEIBHO (POPMYJIHPOBATH OOOOMICHUS W BBIBOJBI IO pe3yJIbTaTaM MHPOBEIAEHHOTO
HAOJTIOIEHNSI, UCCIIEI0BAHIS, OIEHUBATH JOCTOBEPHOCTD MOIYYEHHBIX PE3YIILTATOB, BHIBOJOB
1 00001IEHHNIA;

MIPOTHO3MPOBATH BO3MOYKHOE Pa3BUTHE TPOIECCa, a TAKXKe BBIIBUTATEH MPEINOI0KEHUSI O €T0
Pa3BUTHH B HOBBIX YCJIOBHSIX.

Pa6ora ¢ undopmaiueii:

2)

BBIABIIATH AeHUIMTH MH(QOpMAIMU, JaHHBIX, HEOOXOAWMBIX AJISI OTBETAa Ha BOMPOC U JUIf
pelIeHus 3a1a4u;

BBIOMpaTh  MHQOpMANMIO M3  WCTOYHMKOB  PAa3IMYHBIX  THUIOB,  aHAJIM3HPOBATH,
CHUCTEMAaTH3UpOBaTb M WHTEPIPETUPOBATh HHPOPMALMIO PpA3IMYHBIX BUAOB U  (GOpM
NPEeICTaBICHUS;

CTPYKTYpUpPOBaTh WH(POPMALMIO, NMPEACTABIATh €€ B pasiauuyHbIX (hopMmax, HIUIIOCTPUPOBATH
rpaduyecky;

OIIEHUBAThH HAJIEXKHOCTH HHPOPMAIIUH IO CAMOCTOSTEIBHO CHOPMYITUPOBAHHBIM KPUTEPHSIM.
Vuusepcanvruvie kKommynuxamuenwvle Oelicmeus, 0becneyusaiom  coopmMuposanHOCmy

COYUATIbHbIX HABbIKO6 06yqar0muxc;1.
Oo0menue:

BOCIIPHHUMATh W (OPMYJIUPOBATH CYKICHHS B COOTBETCTBHU C YCJIOBHSMH M LEISIMU
OOIIEeHHsT; SICHO, TOYHO, TPAMOTHO BBIPA)XKaTh CBOIO TOYKY 3PEHHS B YCTHBIX U NMHCHMEHHBIX
TEKCTaxX, JAaBaTb IOSCHEHHUS IO XOJy pEIIeHUs 3aJadd, KOMMEHTHPOBATH IOIYYEHHBIN
pe3yibTarT;

B Xoxe OOCyXJIeHHs 3aJaBaTbh BONPOCHI IO CYLIECTBY OOCYKAZaeMOW TeMbl, MpPOOJIEMBI,
pelraemMoii 3a/1a4n, BbICKa3bIBaTh WIEH, HAIleIEHHBIE Ha MOMCK PEUIeHUs; CONOCTaBISATh CBOU
CYXJCHUSI C CYXACHUSIMU IPYTUX YYaCTHHKOB Juaiiora, OOHapyKHBaTh Pa3UuUe U CXOJACTBO
MIO3HLIMI1; B KOPPEKTHOM (hopme HOpMyIHpOBaTh Pa3HOIIACHUS, CBOU BO3PAKEHHUS,;



® TPEACTABIATh PE3YNbTAThl PEIICHUS 3aJadyd, OHKCICPUMEHTA, HCCIEAOBaHUS, IPOCKTa;
CaMOCTOSITENTFHO BBIOMpaTh (opmar BBICTYIUIEHHS C YYE€TOM 3a7ad MPE3CHTAluH |
O0COOEHHOCTE ayTUTOPHH.

CoTpyaHunyecTBo:

¢ TIOHMMAaTh W WCIOJB30BaTh TNPEMMYIIECTBA KOMAaHIHOW W WHIWBUIYATbHONH pabOTHI TpH
pelieHny y4eOHBIX 3ajad; NPUHAMATb IeJlb COBMECTHOHW JAEATENBHOCTH, IJIaHUPOBATh
OpTaHM3aIMI0 COBMECTHON paboThI, paclpeneNsaTh BUIL paboT, JOrOBapUBaThCsA, 00CYKIaTh
MPOIIECC U PE3YIbTAT PA0OTHI; 0000IIATF MHEHHS HECKOIBKUX JTIOZIEH;

e y4YacTBOBaTh B TPYNNOBEIX ¢opmax paboTel (0OCYyXkAeHHs, OOMEH MHEHHH, «MO3TOBBIC
HITYpMBD) M HHBIC); BBIIOJHATH CBOIO 4YacTh PabOThl U KOOPIMHHPOBATH CBOM ACUCTBHA C
JIPYTHMH 4ICHAMW KOMAH[BI, OIEHHBATh KAad4eCTBO CBOETO BKIaJa B OOMMHA MPOAYKT IIO
KpUTEPHUsIM, CPOPMyIHPOBaHHBIM YIaCTHUKAMH B3aNMOICHCTBUS.

3) Vhuusepcanvhvie pecynsamuenvie Oeiicmsus, obecneuueaiom @GOPMUPOBAHUE CMBICLOBbIX

YCMAHOBOK U HCUSHEHHBIX HABLIKO8 TUUHOCTIU.

Camoopranusanms:

®  COCTaBJIATH IUIAH, AITOPUTM PEIIeHUS 3a1a4H, BEIOUPATh CIIOCO0 PemeH s ¢ yIEToOM
MUMCIOIIUXCS PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEH, apTyMEHTHPOBATh U KOPPEKTUPOBATH
BapUaHTHI pelieHH ¢ y9€TOM HOBOH MH(pOpMAIIHH.

CaMOKOHTPOJIb:

® BJIaJICTh HABBIKAMHU IO3HABATEIBHOM PEe(ICKCUM KaK OCO3HAHUS COBEPIIAEMBIX JECHCTBUH U
MBICITUTENIFHBIX ~ TPOIIECCOB, WX PE3yJbTATOB; BIAAECTh CHOcOO0aMH CaMOIPOBEPKH,
CaMOKOHTPOJIS ITpoLiecca U pe3ysIbTaTa pelleHns MaTeMaTHYeCKOH 3aauu;

® [pPEeaBUIETh TPYAHOCTH, KOTOPBIE MOIYT BO3HUKHYTH IPH PELIEHUH 3a4a4d, BHOCHUTH
KOPPEKTUBHI B JESATETHHOCTh HA OCHOBE HOBBIX OOCTOSITENBCTB, JAHHBIX, HAWACHHBIX OMIHOOK,
BEISIBIICHHBIX TPYAHOCTEHH;

® OIICGHWBaTh COOTBETCTBHE PE3yNbTaTa IeNTd U YCIOBHSM, OOBSCHATH MPUYUHBI JOCTHIKCHUS
WINW HEAOCTWIKCHUA PE3YJIbTATOB ACATCIBHOCTH, HAXOAUTH OHII/I6Ky, JaBaTb OILCHKY
MIPUOOPETEHHOMY OTIBITY.

INPEJMETHBIE PE3YJIBTATDBI
10 KJIACC

OnepupoBaTh NOHATUSAMU: TOYKA, IIPSAMasi, IIIOCKOCTh.

[IpuMeHATh aKCHOMEBI CTEPEOMETPHUH U CIEJICTBHUS M3 HUX MPU PEIICHUN T€OMETPHIECKHX 3a/1a4.

OneprpoBaTh NOHATUSAMU: MAPAIIIETBHOCTD U MEPIEHIUKYISIPHOCT MPSAMBIX U IJIOCKOCTEH.

KnaccudunuposaTh B3anMHOE pacloioKeHHUE MPSIMBIX U IIOCKOCTEH B IPOCTPAHCTBE.

OnepupoBath MOHATUSAMU: JIBYTPAaHHBINA YTOJ, TPAaHU ABYTPAHHOTO yTia, pedpo ABYTpaHHOTO yTJa,
JUHEWHBIN yTroJ IBYTPaHHOTO YTiia; TpaycHas Mepa ABYTPaHHOTO yTia.

OHepI/IpOBaTB MOHATHUAMU: MHOTI'OT'PaHHUK, BbIHyKJIBIﬁ u HeBBIHyKIIBIﬁ MHOT'OTpaHHUK, 3JICMCHTHI
MHOTOTPaHHUKA, IPAaBUIBHBII MHOTOTPaHHHK.

Pacno3HaBaTb OCHOBHBIE BHIbl MHOTOTPAaHHUKOB (IMpaMMia; TMpHU3Ma, HNPSMOYTOJIbHBIHI
napajuieenunen, Kyo).

KrnaccugunmpoBaTh MHOTOTpaHHUKH, BBIOMpas OCHOBaHUSI Ui KiacCU(PHUKAIUK (BBIMTYKIbIE H
HEBBIYKJIBIE MHOTOTPAHHUKH, TPaBWIbHBIE MHOTOTPAaHHHUKH, TMpPSIMble M HAKJIOHHBIE IIPU3MBI,
napaJuIesIeTIe bl ).

OHepI/IpOBaTB IMMOHATHUAMMU: CEKYyIIaA MIOCKOCTb, CCUCHNE MHOTOI'PAaHHUKOB.

OOBACHATH NPUHLIMITBI IOCTPOEHUSI CEUEHHH, UCTIONB3YS METO/ CIICAOB.

CTpouTh ceyeHnss MHOTOTPAaHHUKOB METOJIOM CJIEJIOB, BBIIIOIHATEH (BBIHOCHBIE) IUIOCKHE YEPTEXHU
U3 PUCYHKOB MPOCTBIX 00BEMHBIX QUTYp: BHJI CBEPXY, COOKY, CHU3Y.

Pemate 3amaun Ha HaxOXIEHHE T€OMETPUYECKHX BEIMYMH IO O0pasluaM WM ajJropuTMam,
NPUMEHSIS U3BECTHBIE aHATUTUYECKUE METOABI NMPU PELICHWH CTaHJAPTHBIX MaTeMaTHYECKHX 3ajady Ha
BBIUMCIICHHE PACCTOSHUM MEXIy BYyMsI TOUKaMH, OT TOYKH 0 MPSIMOH, OT TOYKH JI0 TIIOCKOCTH, MEXIY
CKPEIIMBAIOIUMHUCS TIPSIMBIMH.



Pemate 3amaun Ha HaXOXIEHHE T€OMETPUYECKHX BEIMYMH IO O0paslaM WM alrOpUTMaM,
MIPUMEHSIS M3BECTHBIE aHATUTUYECKHE METOMBI MPH PEIIeHHH CTaHAAPTHBIX MAaTeMaTHYEeCKHX 3a/1ad Ha
BBIUMCIIEHHE YIJIOB MEXKIY CKPEIIMBAIOLIUMUCS MPSIMBIMH, MEXIY MNPSIMOH U IUIOCKOCTBIO, MEXAY
TUIOCKOCTSIMM, ABYTPAaHHBIX YTJIOB.

Brerumcnsate 00BEMBI W TUIOMIATN ITOBEPXHOCTEH MHOTOTPAHHWUKOB (MIpH3Ma, NHpaMHUaa) ¢
MpUMeHEeHHEM (GOpPMYJ; BBIUUCIATH COOTHOIICHHS MEXIY IUIOIMAISIMH TIOBEPXHOCTEH, O0O0BEMaMu
MOJOOHBIX MHOTOTPAaHHUKOB.

OneprupoBaTh MOHATHIMH: CHMMETPHS B NPOCTPAHCTBE; IEHTP, OCh M IUIOCKOCTH CHMMETPHH;
[EHTP, OCh U IMIOCKOCTh CHMMETPHHU (UTYPBHI.

W3Bnekatp, npeoOpa3oBBIBATh M HMHTEPHPETHPOBATH HHAOOPMAIMIO O MPOCTPAHCTBEHHBIX
TeOMETPHUECKUX (PUTYpax, MPEACTABICHHYIO Ha YePTeXax U PUCYHKaX.

[IpumensaTs reomeTpudeckne (aKThl U PEHICHUS CTEPEOMETPUIECKHX 3a/1a, TIPEIOIararonx
HECKOJIBKO IIar0B PEIICHUs, €CIH YCIOBUS MPUMEHEHHS 3a1aHbl B IBHOH (opmMe.

IIpuMeHATs mpocTelie MporpaMMHBIE CPEACTBA U 3JIEKTPOHHO-KOMMYHUKALMOHHBIE CHCTEMBI
MIPH PEIIEHUH CTEPEOMETPUIECKHX 3a/1a4.

[IpuBoaNTh TIPUMEPHl MAaTEMATHYECKUX 3aKOHOMEPHOCTEH B MPHUPOJE W JKHU3HU, PACIO3HABATH
MIPOSIBJICHHE 3aKOHOB T€OMETPHUHU B UCKYCCTBE.

[IpuMeHATH MoTydeHHbIC 3HAHUS Ha MPAKTUKE: aHATM3UPOBATh pealbHBIE CUTYAIUH U PUMEHSITh
W3yYCHHBIC TOHITHA B IMPOIECCE TOWCKA PEUICHHS MaTeMaTHYeCKH C(HOPMYITUPOBAHHOW MPOOIIEMBI,
MOJIEJIMPOBaTh peajbHble CUTyallud Ha $3bIKE TEOMETPHUM, HCCIEA0BaTh IOCTPOCHHBIE MOJENH C
UCIIOJIb30BaHUEM TE€OMETPUYECKUX TMOHATHH W TeopeM, ammapara aireOpbl; pemarb MPaKTHUYeCKUe
3a/1a4u, CBA3aHHBIE C HAXOXKICHHUEM T€OMETPUIECKIX BEIINIHH.

11 KJIACC

OnepupoBaTh MOHATUSAMH: IHJIMHIAPUYECKAs IMOBEPXHOCTh, OOpa3ymoIue IHIMHIPUICCKOM
MOBEPXHOCTH;, IWJINHJAP, KOHHUYECKAsl MOBEPXHOCTh, OOPa3yIolINe KOHUYECKOW MOBEPXHOCTH, KOHYC;
chepuueckas IOBEPXHOCTb.

Pacrnio3naBath Tena BpaieHus (IIUIHHID, KOHYC, cdepa u 1miap).

OOBACHSTH CIIOCOOBI MOTYYCHHUS TEI BpAILCHHUS.

KnaccudunmposaTh B3auMHOE pacroiokeHue chepbl U IIOCKOCTH.

OneprpoBaTh MOHATHUSAMU: IIAPOBOI CETMEHT, OCHOBAaHME CETMEHTa, BBICOTa CEITMEHTA; IIapOBOM
CJIOH, OCHOBaHUE MIAPOBOTO CJIOSI, BBICOTA IIAPOBOTO CJI0S; IAPOBOH CEKTOP.

Bbunciate 00bEMBI M TUIOMANX TMOBEPXHOCTEH TEN BpAIICHUS, TEOMETPUYECKUX Tell C
MpUMEHEHUEM (PopMyII.

OnepupoBarh MOHATUSIMA: MHOTOTPAHHHUK, BIUCAHHBIA B c(epy U OMUCAHHBIA OKOJIO COepsl;
cdepa, BIMCAHHAS B MHOTOIPAHHUK WITH TEJIO BPAIlCHHS.

BBIUHCIIATE COOTHOIICHHUSI MEXTY TUTOMIAIIMH MTOBEPXHOCTEH U 00BEMAaMHU MOTOOHBIX TEII.

N300paxars n3yyaeMbie GUTYPHI OT PYKH U ¢ IPUMEHEHHEM TPOCTBIX YEPTEKHBIX HHCTPYMEHTOB.

BBITIONHATE (BBIHOCHBIC) TUIOCKHE YSPTEIKH M3 PUCYHKOB MPOCTHIX 00BEMHBIX (PUTYpP: BH] CBEPXY,
cOOKY, CHU3Y; CTPOHUThH CEUEHUS TeJl BPaIlCHHUS.

U3pnekarb, WHTEPNPETUPOBATh W MpeoOpa3oBbIBaTh HHOOPMAIMIO O TMPOCTPAHCTBEHHBIX
TeOMETPUUECKUX (HUTYpax, MPEJCTABICHHYIO Ha YepPTeXax U PHUCYHKaX.

OnepupoBath NOHATUEM BEKTOP B MPOCTPAHCTBE.

Brinonagars HeﬁCTBHﬂ CJIOKCHHSA BCKTOPOB, BBIYMTAHUA BCKTOPOB M YMHOXCHHA BEKTOpa Ha
YHUCIIO0, O0BACHATH, KAKUMM CBOMCTBAMH OHM 00J1a/1a10T.

TTpuMeHSITh PaBUIIO MapaIJICICITHITE/IA.

OnepupoBath MOHATHUAMU: JCKAPTOBBI KOOPAWHATHI B MPOCTPAHCTBE, BEKTOpP, MOJYJb BEKTOPA,
PaB€HCTBO BCEKTOPOB, KOOPAHMHATBI BEKTOPA, YroJl MCEXKAY BEKTOpaMH, CKaJIAPHOC IIPOU3BCIACHUC
BEKTOPOB, KOJUIMHEAPHBIE U KOMILUIAHAPHEIE BEKTOPBHI.

Haxomuth cymMMy BEKTOPOB U MPOM3BEIEHHE BEKTOpa HAa YHWCIO, YroJd MEXKIY BEKTOPaMH,
CKaJIApHOC NNPOU3BEACHHUE, PACKIIaAbIBATh BEKTOP MO ABYM HEKOJUIMHCAPHBIM BEKTOpaM.

3amaBaTh IIOCKOCTh YPABHEHHEM B JICKAPTOBOM CHUCTEME KOOPIUHAT.

[IpumensTh TeoMeTprudeckue (HaKThl U PEHICHHUS CTEPEOMETPUUSCKUX 3314, TPEIoIararmx
HECKOJIBKO IIAr0B PEIICHHS, €CIH YCIOBHUS MPUMEHEHHS 3a/IaHbI B IBHOHU (opmMe.



Pemats npocreiimme reoMeTpruecKkre 3aa9u Ha TPUMEHEHHE BEKTOPHO-KOOPINHATHOTO METOAA.

PemaTs 3a1aun Ha TOKA3aTENbCTBO MATEMAaTHIECKUX OTHOIIEHUH M HAX0XJACHNE T€OMETPUIECKIX
BEJIMYMH MO O0pa3liaM WM aJlfOPUTMaM, MPHUMEHSS M3BECTHBIC METOABI MPH PEIICHUU CTaHIIAPTHBIX
MaTeMaTUYECKUX 3aad.

[IpuMeHATh TpOCTeHIe MporpaMMHBIE CPEJCTBA U AIIEKTPOHHO-KOMMYHHKAIIMOHHBIE CHCTEMBI
MIPH PEIIEHUH CTEPEOMETPUIECKHX 3a/1a4.

[IpuBoAUTH MPUMEPHI MATEMAaTHUYECKUX 3aKOHOMEPHOCTEH B MPUPOJE M KU3HU, PACIIO3HABATH
MIPOSIBJICHUE 3aKOHOB T€OMETPHH B UCKYCCTBE.

[IpuMeHsTh MOoTy4YeHHbIe 3HAHMS Ha MPAKTUKE: aHAJTN3UPOBATh PeajbHbIE CUTYallud U MIPUMEHATH
W3YYCHHBIC TMOHITHS B MPOIECCE MOUCKA DPEUICHHS MaTeMaTHUYSCKU C(HOPMYIUPOBAHHON MPOOIEMBI,
MOJCIIUPOBATh peadbHbIe CUTYallMM Ha $S3bIKE TEOMETPUHU, HCCIENOBATh IOCTPOCHHBIC MOJEIH C
WCIIONB30BaHINEM TEOMETPUYECKUX TOHSATHA WM TEOpEM, almapara aireOphl; pemiarb MpPaKTHIeCKHe
3a/1auu, CBSI3aHHbBIE C HAXOXKICHUEM F€OMETPUUYCCKUX BEIIMYHUH.



TEMATUYECKOE IIVNIAHUPOBAHUE
10 KJIACC

Ne n/m

HaumeHoBaHMe pa3aesioB U TeM

KoauuecTBO yacoB

DyekTpoHHBIE (HM(PPOBLIE)

NpOrpaMMsl Bcero o0pa3oBaTelibHbIE pecypchl
1 BBenenue B crepeoMeTpuIo 10
5 [IpsiMbIe U MIIOCKOCTH B TPOCTPAHCTBE. 12
ITapannensHOCTh NMPAMBIX U IJIOCKOCTEN
3 HepneHumfynﬂpHOCTL HPSMBIX U 12
IUIOCKOCTEN
4 VYTIIbl M@Ky NPSMBIMU U TIIOCKOCTSIMU 10
5 MHororpaHHUKH 11
6 OO0BEMBI MHOTOTPaHHHKOB 9
7 IToBTOpEeHME: cevueHus, paCCTOSHUS U YTIIBI 4
OBIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 68
11 KJIACC
Ne n/m HaumeHnoBanme pa3aesioB u TeM KoJsnuecTBo yacos DJIeKTpOHHbIe (M (ppoBbIe) 00pa3oBaTeJbLHbIE
NporpamMMmbl Bcero pecypcel
1 Tena BpameHus 12
2 OOBEMBI Ten 5
3 BexTopbl 1 KOOpMHATHI B 10
MPOCTPAHCTBE
4 [loBTOpeHwme, 0606LueHIiIe, 7
crcTeMaTh3alus 3HaHUH
OBLIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 34




