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IHHOACHUTEJIBHASA 3ATIMCKA

PaGouas mporpamma y4debHor0 Kypca «I eomerpusi» 6a3oBoro ypoBHs s oOydarommxcs 10 —11
KJIaccoB paszpaboraHa Ha ocHOBe DenepaibHOTO TOCYIAPCTBEHHOIO 0OO0pa30BaTEIBHOIO CTaHAAPTa
cpenHero oOmiero o0Opa3oBaHUs, ¢ Y4ETOM COBPEMEHHBIX MHUPOBBIX TPEOOBaHWil, MPEIbABISIEMBIX K
MaTeMaTu4eckoMy oOpa30BaHUIO, M TPAAUIMH POCCHUCKOrO 0oOpa3oBaHMs. Peanmu3zanmsi mporpammbl
o0ecrieunBacT OBJIAJICHUE KIFOYCBBIMHI KOMIICTCHIIUSIMH, COCTABJISIFOLIMMHU OCHOBY JUISl CAMOPA3BUTHS U
HETPEPBHIBHOTO 00pa30BaHMs, LEIOCTHOCTh OOIIEKYIbTYPHOTO, JHMYHOCTHOTO M II03HABATEIHHOTO
Pa3BUTHS TMYHOCTH OOYUAIOLIUXCS.

HEJIX U3YUYEHUSA YYEBHOI'O KYPCA

BaxxHocTh yueOHOTO Kypca reOMeTpUr Ha ypOBHE CpellHero o0miero oopazoBanus 00ycIoBIEHA
MPAKTUYECKOH 3HAYMMOCTHIO METANpPEIMETHBIX U TPEAMETHBIX Pe3yJIbTaTOB OOYYEeHHUS TE€OMETPHH B
HalpaBJICHUHW  JIMYHOCTHOTO  pa3BUTHS  oOydarommxcsi,  (GOpMUPOBaHMUS  (PYHKIMOHAIBHOM
MaTeMaTH4YeCKON TPAaMOTHOCTH, M3YYCHHS NIPYTUX y4eOHBIX AUCHUIUTUH. Pa3ButHe y 0Oydarommxcs
MPAaBUIBHBIX TMPEJICTABICHUH O CYIIHOCTH U TPOMCXOXKACHUU TEOMETPHUECKUX aOCTPaKIIHiA,
COOTHOUIIEHUH PEAJBbHOIO M HICAIBHOTO, XapaKTepe OTPaKEHUs MATEMaTU4YECKON HAayKOM SIBICHUU U
MPOLIECCOB PEAIbHOTO MHpPa, MECT€ TIE€OMETPUH B CHCTEME€ HAayK W pOJIM MaTeMaTUYECKOTo
MOJENUPOBAaHUS B HAyYHOM IIO3HAHMM W B MPAKTUKE CHOCOOCTBYET (POPMHUPOBAHHIO HAYyYHOTO
MHUPOBO33PCHHUSI YUYalIMXCs, a TaKKe KAdeCTB MBIIIJICHHS, HEOOXOMUMBIX Ui aJanTaldi B
COBPEMEHHOM OOIIECTRE.

['eomeTpust sBiISIETCSI OJHUM M3 0a30BBIX MPEAMETOB HAa YPOBHE CPEIHEr0 OOIIero oOpa3oBaHus,
Tak Kak o0ecrneyuBaeT BO3MOXKHOCTb HM3y4eHHMs KaK JUCHUIUIMH  €CTECTBEHHO-HAayYHOMU
HaIpPaBJIEHHOCTH, TaK U TyMaHUTapHOM.

Jlormdeckoe MblluieHUe, (GopMHupyeMoe MPH H3YUYEHUU OO0YJaromIMMHCS MOHSITUMHBIX OCHOB
F€OMETPHUH U MOCTPOCHUHU LENOYKHU JOTHUECKUX YTBEPKACHUN B X0JI€ pelIeHHs FeOMETPUUECKUX 3a/1a4,
yYMEHHE BBIIBUTATh U OMPOBEPraTh TMIOTE3bl HEMOCPEACTBEHHO MCIONB3YIOTCSA MPHU PEHIeHUH 3a/ad
€CTECTBEHHO-HAYYHOT'O [IUKJIA, B YACTHOCTHU U3 Kypca GU3UKH.

YMeHue OpHUEeHTUPOBATHCS B MPOCTPAHCTBE WMIPAET CYIIECTBEHHYIO POJIb BO BCEX O0IacTAX
NesTeNbHOCTH 4YenoBeka. OpHeHTalus 4YelloBeKa BO BPEMEHHM M MPOCTPAHCTBE — HEOOXOIUMOE
YCIIOBUE €ro COIMAIbHOTO OBbITHA, (opMa OTPAKEHHUS OKPYXKAIOLIEr0 MHUpA, YCIOBHE YCHEIIHOTO
MO3HAHUS M aKTHUBHOTO IMpeoOpa3oBaHus JeicTBUTENbHOCTH. OnepupoBaHHE MPOCTPAHCTBEHHBIMU
oOpa3zamMu OO0BEOUHSET pa3Hble BUABI Y4EOHOW M TPYHOBOM NEATEIBHOCTH, SBJSETCS OJIHUM U3
npodeccHoHAIbHO BaXKHBIX KAdyecTB, MOATOMY akTyallbHa 3ajada (OPMUPOBAHUS Y OOYyYaAIOIIUXCS
MIPOCTPAHCTBEHHOTO MBIIIJICHUS! KaK pPa3HOBHIHOCTH OOpPa3HOTO MBIILIEHUS — CYIIECTBEHHOTO
KOMITIOHEHTA B MOJATOTOBKE K MPAKTUYECKON JESITeIbHOCTH IO MHOTUM HAIPaBICHUSIM.

Lenp ocBoeHus mporpammsbl ydeOHOro Kypca «l'eomeTpus» Ha 0a30BOM YpOBHE OOydeHUS —
o0mreo0pa3oBareabHOE M OOMIEKYIBTYPHOE pa3BUTHE 00YJarOMIMXCs Yepe3 o0ecredeHrne BO3MOKHOCTH
NpUOOpPETeHUsT M HCMOJIb30BAaHUS CUCTEMAaTHYECKMX TIEOMETPUYECKMX 3HAaHUH U JAeUCTBHI,
crneun(UYHBIX T€OMETPUH, BO3MOYKHOCTH YCIIEHTHOTO MIPOJA0JIKEHNs 00pa30BaHuUs MO CIIEUATIBHOCTSIM,
HE CBSI3aHHBIM C IPUKJIAJHBIM HCIOIb30BAHUEM ['€OMETPHH.

IIporpamma mo reomeTpur Ha 0a30BOM YpOBHE NpeAHa3HadyeHa s OOydarolIMXCsl CpelHeH
IIKOJIbI, HE MCIIBITHIBABIINX 3HAUUTENbHBIX 3aTPYAHEHUI Ha ypOBHE OCHOBHOIO OOIIEro oOpa3oBaHus.
Taxum o6pazom, oOydaromrecs Ha 6a30BOM YpOBHE JOKHBI OCBOUTH OOIIME MaTeMaTHUECKUE YMEHHUS,
CBSI3aHHBIE CO CHEeNU(UKON TeOMEeTpUH U HEOOXOUMBbIE ISl )KU3HU B COBpeMEHHOM oo1iectBe. Kpome
3TOT0, OHU UMEIOT BO3MOXKHOCTh U3YUUTh F€OMETpHUI0 OoJiee TTy0OKO, eCli B JalbHEeHIIIeM BO3HUKHET
HE00X0IMMOCTh B TEOMETPUUYECKHX 3HAHUAX B MPOPECCHOHATBHON 1A TEIbHOCTH.



JIoCTIDKEHHE eI OCBOCHHUS POTPaMMBbl 00ECTIEYMBACTCS PEIICHUEM COOTBETCTBYIOIIUX 3a/ad.
[TpuopureTHpiMu 3amayamMu ocBoeHHs Kypca «['eomerpum» Ha 6a3oBom ypoBHe B 10—11 kmaccax
SBIISIFOTCSI:

e (opMupoBaHHE MPEICTABICHUS O TEOMETPHH KaK YacTH MHPOBOHM KYJIBTYpHl M OCO3HAHHUE €€

B3aMMOCBSI3U C OKPYXKAIOIIUM MUPOM;

e (opMupOBaHHE TMPEICTABICHUS O MHOTOIPAHHHKAX M TeJlaX BPAIICHUS KaK O BaXHEHUIIMX
MaTeMaTUYEeCKUX MOJIENAX, MO3BOJSIOMIMX ONUCHIBATH M UW3y4aTh pPa3HBIC SBICHUSA
OKPYKaIOIIEro MHPa;

e (dopMupoBaHHE YyMEHHs pACIIO3HABaTh Ha YepTekaX, MOACIIX U B PEAIBHOM MHUpE
MHOTOT'PaHHUKH U TeJla BPAIICHUS;

® OBJIAJICHWE METOJAMH PEIICHHs 3a/1a4 Ha MOCTPOSHHS Ha U300paKEHUAX MPOCTPAHCTBEHHBIX
duryp;

e (opMUpOBaHHE YMEHHUS ONEPHUPOBATH OCHOBHBIMH IMOHSTHUSMH O MHOTOTPAHHUKAX M TeJax
BpaIlleHNs U NX OCHOBHBIMH CBOMCTBaMU;

® OBJAJICHWE QITOPUTMAaMH pEHICHHWS OCHOBHBIX THIOB 3a/1a4; (OPMHPOBAHUE YMEHHS
MIPOBOJIUTH HECIIOKHBIE JTOKA3aTEIbHBIE PACCYKIIEHUS B XOJI€ PEUICHHUS CTEPEOMETPHUECKUX
3a7a4 ¥ 3a/1a4 ¢ IPaKTUIECKAM COJIepKaHUEM;

® Da3BUTHE MHTEIUICKTYAJbHBIX M TBOPYECKUX CIIOCOOHOCTEH OOYdJarOIIMXCsl, TTO3HABATEIIbHON
AKTUBHOCTH, UCCIIEIOBATEIILCKUX YMEHHUH, KPUTHYHOCTH MBIIIUICHUS;

e (opmupoBanue (GYHKIMOHATHHOH T'PaMOTHOCTH, pPEJIEBAHTHOWM TE€OMETPHH: yMEHHE
pacrio3HaBaTh MPOSBICHUS TEOMETPHUYECKUX TOHATHHA, OOBEKTOB W 3aKOHOMEPHOCTEW B
peabHBIX JKU3HEHHBIX CUTYAIUAX U TPU U3YYCHUU JPYTUX YI4E€OHBIX MPEAMETOB, TPOSBICHHS
3aBUCHMOCTEHl M 3aKOHOMEpPHOCTEH, (OPMYyIHPOBAaTh MX Ha S3bIKE T'€OMETPUU M CO3JaBaTh
reOMETPUYECKHEe MOJEIH, MPUMEHATh OCBOCHHBIM T€OMETPHUYECKHUI ammapar Uil peIieHHS
MPaKTHKO-OPHEHTHPOBAHHBIX ~ 3ajad, HWHTEPIPETHPOBAaTh M  OIECHHBATH  IOJyYCHHBIC
PE3yNbTaTHI.

OTnnuuTeNnbHOW OCOOEHHOCTBIO NHPOTPAaMMBI SIBISETCS BKIIOYCHHE B KypC CTEPEOMETpUH B
HayaJle €ro M3y4eHHus 3ajad, pellaeMblX Ha YPOBHE HHTYUTHBHOTO TIO3HAHUS, M ONpPEACIEHHBIM
o0Opa3oM opraHu3oBaHHas pa0OoTa HaJ HHMH, YTO CHOCOOCTBYIOT PAa3BHTHIO JIOTHYECKOTO U
MPOCTPAHCTBEHHOTO MBIIIICHHUS, CTUMYJIUPYET NMPOTEKaHNE MHTYUTHBHBIX MPOIECCOB, MOTHBHUPYET K
JajdbHEHIIEMY U3YYCHHIO MTPEaAMETA.

[TpeanouTtenne oTaAETCS HATISIHO-KOHCTPYKTHBHOMY METOTy OOYUCHHS, TO €CTh TEOPETUUCCKHE
3HAHUS MMEIOT B CBOCH OCHOBE YYBCTBEHHOCTH INPEIMETHO-IIPAKTHUECKON AesTeIbHOCTH. Pa3Burue
IPOCTPAHCTBEHHBIX MPEICTABICHUH Yy yJalIuXcs B Kypce CTEPEOMETPUH IPOBOIUTCS 3a CUET PEIICHUS
3a7a4 Ha CO3J]aHHE TPOCTPAHCTBEHHBIX OOpa3oB M 3aJad Ha ONEPUPOBAHUE NPOCTPAHCTBEHHBIMU
oOpazamu. Co3nanue oOpas3a NMPOBOAUTCS C ONOPOM Ha HArNAAHOCTb, a ONEPUPOBAHUE O0Opa3oM — B
YCIIOBUSIX OTBJICYEHHS OT HATJIAHOCTH, MBICIICHHOTO U3MEHEHHSI €r0 UCXOJHOTO COJICPIKaHUSL.

OcHoBHBIE coepkaTenbHble THHUH Kypca «['eomerpum» B 10—11 kmaccax: «MHOTOTpaHHUKIY,
«[IpsiMble W TUIOCKOCTH B TMpocTpaHCTBe», «Tema BpameHus», «BeKTopsl M KOOpAMHATHI B
npocTpaHcTBe». DopMUpPOBaHHE JIOTHYECKUX YMEHHUM pacipeiessieTcsi He TOJBKO MO COAepKaTebHBIM
JIMHUSM, HO U 110 roJaM 00y4eHHsI Ha YpOBHE CpEe/IHEro 00Iero oopa3oBaHusL.

Conepxanne 00pa3oBaHHUs, COOTBETCTBYIOIIEE IPEIMETHBIM pe3yjibTaTaM OCBOEHMs paboueit
IPOrpaMMbl, paclpeieNéHHbIM M0 ToJaM OOyudeHHs, CTPYKTYpUpPOBaHO TaKMM 0Opa3oM, uTOOBI
OBJIAZICHUE T€OMETPUYECKUMHU TMOHATUSAMH U HaBbIKAMM OCYLIECTBISUIOCH MOCIENOBATEIbHO U
MOCTYMATENbHO, C COONIOICHUEM MPUHIIUIA TPEEeMCTBEHHOCTH, YTOOBI HOBBIE 3HAHUS BKIIIOYAINCH B
oO0I1yI0 CHCTEMY T'€OMETPUYECKUX MPEACTaBICHUNH 00yJaromuxcs, pacmpss U yrayonsas e€, oopasys
MIPOYHbIE MHOXKECTBEHHBIE CBSI3H.

MECTO YYEBHOT' O KYPCA B YYEBHOM IIJTAHE



Ha n3yuenue reomerpun otBoautcs 2 yaca B Henemo B 10 kiacce u 1 yac B Hepemto B 11 knacce,
Bcero 3a JiBa roja ooyuenus - 102 yaeOHBIX daca.



COJEPKAHUE YYEBHOTI'O KYPCA
10 KJIACC

IIpsimble U IVIOCKOCTH B IIPOCTPAHCTBE

OcHOBHBIE TIOHATHS CTepeoMeTpHH. Toduka, MpsiMas, IUIOCKOCThb, MPOCTpaHCTBO. [loHsTHE 00
AKCHOMAaTHYECKOM IIOCTPOCHUH CTEPEOMETPHUH: AKCUOMBI CTEPEOMETPHUU U CICIACTBUS U3 HUX.

B3anMHOe pacnosioKeHue NpsMbIX B IPOCTPAHCTBE: IEPECEKAIOIIMECS, NapAJICIbHBIE H
CKpemuBaromuecs npsamele. [lapaimenbHOCTh OPSAMBIX U INIOCKOCTEH B IIPOCTPAHCTBE: MapajuleiIbHbIC
IIPsIMBIE B MIPOCTPAHCTBE; MAPAJUIEIBHOCTD TPEX MPSAMBIX; NAPAIIEIbHOCTD NPSMON U INIOCKOCTH. YTJIIBI
C COHAIpPABJICHHBIMA CTOPOHAMH; YIOJ MEXAY IpsMbIMH B IpoctpaHcTBe. [lapamnensHoCTh
IJIOCKOCTEN: IapajuleNIbHbIE IUIOCKOCTH; CBOWMCTBA NapajUledbHBIX IUIOcKocTed. [Ipocreimme
MIPOCTPAHCTBEHHbIE (PUTYPBI HA IIIOCKOCTH: TETpa’p, KyO, napajuieenune]; IoCTpPOEHUE CEUeHUI.

[lepneHIUKYISIPHOCTh NMPAMONM M IUIOCKOCTH: TNEPIEHIUKYISPHBIE IPSMbIE B IPOCTPAHCTBE,
IIpsIMBIE MapAJUIENIbHBIE U MEPIEHINKYISIPHBIE K IUIOCKOCTH, IPU3HAK MEPIEHIUKYISIPHOCTH IIPSIMOM U
IJIOCKOCTH, T€OpPEMa O MPSIMON NMEPHNEHIUKYJIAPHONW IUIOCKOCTH. YTIIBI B MPOCTPAHCTBE: YrOJ MEXKIY
IPSIMOM M IJIOCKOCTBIO; JBYI'PAHHBIA YroJl, JIMHEWHBIA YroJl ABYrpaHHoro yria. [leprneHmukymsap u
HAaKJIOHHBIE: PACCTOSHHME OT TOYKH /O IUIOCKOCTH, PACCTOSIHUE OT MPSMOM A0 IJIOCKOCTH, MPOEKIHUS
¢burypsl Ha IUIOCKOCTb. lleprneHauKyaspHOCTh IUIOCKOCTEN: MPHU3HAK MEPHEHAUKYISIPHOCTH JABYX
mrockocteil. Teopema 0 TpEX MepreHIUKYIIIpax.

MHOrorpaHHUKH

[loHATHE MHOTOIpPAaHHHMKA, OCHOBHBIE 3JIEMEHTHl MHOTOTPAaHHWKA, BBINYKJIbIE W HEBBITYKIIbIC
MHOTOTPaHHHUKH; pa3BEPTKa MHOrorpaHHuka. IIpm3ma: N-yrospHas npusMa; TpaHU M OCHOBAHUS
IIPU3MBI; NIpsIMas U HaKJIOHHAsl MpU3Mbl; OOKOBas M IOJIHAs NOBEPXHOCTh Npu3Msbl. [lapamnenenunen,
IPSIMOYTOJIBHBIM Tapajiesienunes M ero cpoucrsa. Ilupammpa: N-yronapHas nupaMuia, T'PaHU U
OCHOBaHME NHpaMHJbl; OOKOBasi M IIOJHAs MOBEPXHOCTb NUPAMU[BI; MpaBWIbHAs M yCeuyEHHas
UpaMHua. DJIEMEHTHI MPU3MbI U IHUpamuibl. [IpaBuinbHBIE MHOTOTPAHHUKHU: MOHATHE MPAaBHIBHOTO
MHOTOTPaHHUKA; ITPaBUJIbHAS IIPU3Ma U NpaBUIbHAA MMPAaMUJA; IPABUIIbHAS TPEYroJIbHAsA MIUPaMUAa U
IIpaBUIIBHBIN TeTpasap; KyO. IlpencraBineHue o npaBMIIbHBIX MHOTOTPAaHHUKAX: OKTa’Jp, JOJEKa’ap U
nukocasnp. CedyeHus NpU3Mbl U IUPAMHUJIBL.

CuMMeTpHs B IPOCTPAHCTBE: CUMMETPHsI OTHOCUTEIIBHO TOYKH, MPSAMOMN, TUNIOCKOCTH. DJIEMEHTHI
CUMMETPUHU B NUPAMHUJAX, IIapajuIeIeuIeaX, IPABUIBHBIX MHOTOTPaHHHKAX.

Bbluncienue 351eMEHTOB MHOTOTPaHHUKOB: péOpa, nmaroHanu, yriel. Ilmomans OGokoBoii
MIOBEPXHOCTU M TOJHOM HOBEPXHOCTH MpPSIMOIl HPU3MBbI, IUIOLIAJb OCHOBaHUM, TeopemMa 0 OOKOBOMH
MIOBEPXHOCTU MpsiMOM mpu3Mbl. Ilmomans OOKOBON MOBEPXHOCTH M IOBEPXHOCTH IPABUIIBHOM
MUpaMHIbl, TeopeMa O Iulomanu yced€éHHou mnupamunisl. [lonstue o6 o0béme. OOBEM mHUpamMUIbI,
IIPU3MBL.

ITooOHble Tena B nmpocTtpaHcTBe. COOTHOIICHUST MEXIY IUIOIAASIMU MTOBEPXHOCTEH, 00bEMaMu
0I0OHBIX TEIL.

11 KJIACC

Tesna Bpamenus

[Munuuapudeckass  HOBEPXHOCTh,  OOpasyrollue  IUIMHIPUYECKOHM  MOBEPXHOCTH,  OCh
HWIMHAPUYECKoi nmoBepxHocTH. L{unuuap: ocHoBaHMS M OOKOBasi MOBEPXHOCTb, 00pa3yromias U OCh;
IUI0IIA/Jb OOKOBOM M MOJHOM MOBEPXHOCTH.

Konnueckas moBepXHOCTh, 00pa3yrolue KOHUUYECKOH MOBEPXHOCTH, OCh M BEPIIMHA KOHUYECKOM
noBepxHocTd. KoHyc: ocHOBaHME W BeplIMHA, oOpasylolias M OCh; IUIONIAJb OOKOBOM M IOJIHOM
MOBEPXHOCTHU. Y CeUEHHBINA KOHYC: 00pa3ylolie U BbICOTa; OCHOBaHMS U OOKOBAast MOBEPXHOCTb.



Cdhepa w map: wUeHTp, paamyc, IUaMeTp; IUIOUIaab MOBEPXHOCTH cdepbl. BzanmuHoe
pacrosioxenue chepsl U MIOCKOCTH; KacaTeslbHas INIOCKOCTh K cdepe; Ionaas cepsl.

N3o00paxkenue Ten BpalieHus Ha MIIOCKOCTH. Pa3BépTka mUiIuHApa U KOHYCA.

KomOunammu Ten BpamieHusi 1 MHOTOTPAaHHHKOB. MHOTOTpaHHHMK, OMMCAHHBIA OKOJIO C(epsl;
cdepa, BMcaHHAsi B MHOTOT'PaHHUK, UM TEJIO BPAILICHUSL.

[Tonsitue 06 o6bpéMe. OcHOBHBIE CBOMCTBA 00bEMOB Te. Teopema 00 00BbEME MPSIMOYTOJIBHOTO
napaienenunena u ciueacTeus u3 He€. O0bEM nmmHpa, Konyca. O0bEM mIapa u iomanb chepsl.

[Tono6usie Tema B mpocTpancTBe. COOTHOMICHUST MEXIY TUIOLIAIIMU OBEPXHOCTEH, 00BEMaMu
M0T00HBIX TE.

Ceuenust muIMHApa (IapajuleIbHO U NEPIEHIUKYISIPHO OCH), CEYEHMs] KOHyca (MapajjiesibHOe
OCHOBAHUIO U IPOXOJILEe Yepe3 BEPILNHY), CEUEHUS 11apa.

BekTopbl M KOOpAUHATHI B IPOCTPAHCTBE

Bextop Ha miockoctd M B mpocTpaHcTBe. ClOXKEHHE M BbIUMTAHUE BEKTOPOB. YMHOXKEHHE
BEKTOpa Ha uyucio. PasnokeHue BekTopa MO TpEM HEKOMIUIAHApHBIM BekTopam. Ilpasuio
napajuienenunesna. PemieHue 3agad, CBA3aHHBIX C NMPUMEHEHHEM IMpaBWJl JEMCTBUHM C BEKTOpaMH.
[IpsmoyronpHas cuctemMa koopAuHAT B mpocTpaHcTBe. Koopauuatel BekTopa. IIpocreiimme 3amaun B
KoOpauHaTaxX. Yroia Mexay Bekropamu. CKalnsipHOE NpOU3BEIACHHE BEKTOPOB. BbluuciieHue yrios
MEXAY NPSIMBIMU U TIOCKOCTAMHU. KOOpAMHATHO-BEKTOPHBIN METOJ NpU PEIICHUH T€OMETPHUYECKUX
3az1a4.



IINIAHUPYEMBIE PE3YJIbTATBI
JIMYHOCTHBIE PE3YJIBTATbBI

JIndHOCTHBIE ~pe3yJabTaThl OCBOCHHS MIpOrpamMMbl  ydeOHOTO mpeaMera «MareMaTuka
XapaKTEepU3YIOTCS:

I'paxxnanckoe BociMTaHue:

c(OPMHUPOBAHHOCTHIO TPAXKIAHCKON TO3UIMK 00YJArOIIErocsl KaKk aKTUBHOTO U OTBETCTBEHHOTO
qJIecHa POCCHICKOTO OOIIEeCTBA, MPEACTABICHUEM O MATEMAaTHYECKUX OCHOBaX (DYHKIIMOHHPOBAHUS
Pa3IMYHBIX CTPYKTYp, SIBICHHW, TMPOIEIYpP TPakIAHCKOTO oOImecTBa (BBIOOPHI, OMPOCHI W TIp.),
YMEHHEM B3aWMOJCHCTBOBATh C COLMAIBHBIMA WHCTHTYTAMH B COOTBETCTBHUH C HMX (YHKIHSIMHU U
Ha3HAYCHHUECM.

IMaTpuoTHYecKoe BOCIUTAHME:

c(OPMUPOBAHHOCTBIO POCCUHCKON TpakJIaHCKON HAECHTUYHOCTH, YBaXEHHUS K MPOLLIOMY H
HACTOSIIIEMY POCCHICKOM MaTEMAaTHUKH, LIEHHOCTHBIM OTHOIIEHUEM K JOCTHIKEHHUSIM POCCUHCKHUX
MAaTE€MAaTUKOB U POCCUMCKON MAaTeMaTHYECKOW IIKOJIbI, K MCIOJb30BAHUIO ATUX JOCTHKEHUU B IPYTHX
HayKax, TeXHOJIOTHUAX, chepax YIKOHOMHUKH.

JyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUSA:

OCO3HAaHUEM JTYXOBHBIX IIEHHOCTEH POCCHUICKOTO Hapoja; cPOpMHPOBAHHOCTHIO HPABCTBEHHOTO
CO3HAHUsA, ITUYECKOTO MOBEICHUS, CBI3aHHOTO C MPAKTUYECKUM NMPUMEHEHUEM JTOCTHKECHHI HAyKH U
JESITETFHOCTBIO YUEHOTO; OCO3HAHMEM JIMYHOTO BKJIaJa B IOCTPOEHNE YCTOWYHUBOTO Oy TyIIEro.

JcTeTHYeCKOe BOCIIUTAHME:

ACTETUYECKUM OTHOILIEHHUEM K MHUPY, BKIIOYAsl ICTETUKY MATEMAaTHUYECKUX 3aKOHOMEPHOCTEM,
00BEKTOB, 3aJa4, PEIICHUH, PACCY)KICHUH; BOCIPUUMYUBOCTHIO K MaTEMaTHYECKUM acleKTaM
Pa3IMYHBIX BUJOB UCKYCCTBA.

dusnyeckoe BOCIUTAHHE:

c(hOpMUPOBAHHOCTHIO YMEHHS NMPUMEHSTh MaTEMaTHUYECKHWE 3HAHUS B WHTEpecax 3J0pOBOTO U
0e3omacHOTO 00pa3a KW3HH, OTBETCTBEHHOTO OTHOIICHHS K CBOEMY 3/I0POBBLIO (370POBOE IMUTAHUE,
cOalaHCUPOBAHHBIA PEXKHUM 3aHATUA M OTAbIXa, PEryispHas (u3nuecKas aKTHBHOCTbH); (PU3MUECKOTO
COBEPIICHCTBOBAHMS, IIPU 3aAHATUSX CIIOPTUBHO-0310POBUTEIBHOM JEATEIBHOCTHIO.

TpynoBoe BocnuTaHue:

TOTOBHOCTBIO K TPYZly, OCO3HAaHHEM IIEHHOCTH TPYIOJIOOMS; HHTEPECOM K pas3iu4HbIM chepam
poheCCHOHANBHOM JEATEILHOCTH, CBSI3aHHBIM C MATEMAaTHKONW W €€ NPUIIOKCHHUSIMH, YMEHHUEM
COBEpIIaTh OCO3HAHHBIA BHIOOp Oyayiied mpodeccuu U pearn30BbIBATh COOCTBEHHBIC KU3HEHHBIC
IUTaHBl; TOTOBHOCTBIO M CHOCOOHOCTBIO K MaTeMaTHMYeCKOMY OOpa30BaHHMIO U CaMOOOpa30BaHHIO Ha
MPOTSHKEHUU BCEW JKU3HU; TOTOBHOCTBIO K AKTUBHOMY YYaCTHUIO B PELICHHUM INPAKTHYECKUX 3a7ay
MaTeMaTU4YeCKON HaIpaBJICHHOCTH.

IK0JIOrHYecKoe BOCINTAHHE:

cOpPMUPOBAHHOCTHIO ~ JKOJIOTHYECKON  KYJIbTYpbl, TOHHMMAaHHUEM BIHUSHUA  COIMAIBHO-
HKOHOMMYECKUX TPOIECCOB HA COCTOSIHUE MPUPOIHON U COLIMATBLHOM Cpefibl, 0CO3HAHUEM TTI00aIbHOTO
XapakTepa HIKOJOTMYeCKUX MpoOieM; OpUeHTAaIel Ha MpUMEHEHHEe MaTeMaTUYeCKUX 3HAHUW IS
pelIeHus 3a/1a4 B 00JIaCTU OKPY’KaIoIel Cpe/ibl, TUIAHUPOBAHUSI MTOCTYIIKOB U OLIEHKH UX BO3MOXHBIX
MOCJIEICTBUH JUISI OKPYXKAIOIIEN CPEBI.

I{eHHOCTH HAYYHOI'O NO3HAHUSA:

c(hOpPMUPOBAHHOCTHIO MUPOBO33PEHHSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO DPa3BUTHS
HAayKH W OOIIECTBEHHOW MPaKTUKHU, TOHMMaHUEM MaTeMaTHYeCKON HayKu Kak cepbl yenoBedecKoit
JEATEIIbHOCTH, ATAloB €€ Pa3BUTHSA U 3HAUMMOCTH I PA3BUTUS LIMBUIIM3ALMM; OBJIAJECHUEM S3BIKOM
MAaTEMAaTUKA W MAaTeMaTUYECKOM KyJIbTypOW Kak CpEICTBOM IIO3HAHUS MHPA; TOTOBHOCTBHIO
OCYILECTBJIATH MPOEKTHYIO U UCCIIEN0BATENBCKYIO ACATEIbHOCTh UHAMBUAYAIBHO U B TPYIIIIE.



METAINIPEIJMETHBIE PE3YJIbTATHI

MetanpeaMeTHble pe3yJlbTaThl OCBOCHHUS TMPOTpaMMbl ydeOHOTro mpenMera «MareMmaTukay
XapaKTePU3YIOTCS OBJIAJICHUEM YHHBEPCAILHBIMU HO3HABAMENbHBIMU OCUCMBUAMU, YHUBEPCATbHLIMU
KOMMYHUKAMUBHBIMU OClICINEUAMU, YHUBEPCATIbHLIMU Pe2YIAMUBHBIMU OeUCMBUAMU.

1) Vuusepcanvnvlie noznasamenvHvle Oeticmeus, obecneuugaiom opmuposanue 6Aa306bix
KOCHUMUBHLIX NPOYECCO8 00y4arouuxcs (0ceoeHue Memooo8 NO3ZHAHUA OKpYicarwe2o Mupa;
npuUMeHeHUe 102UYeCKUX, UCCLe008ameNbCKUX Onepayul, yMeHull pabomams ¢ uHghopmayuet).

Ba3oBble 1oruyeckue neicTBus:
® BBIABIITh W XapaKTEPHU30BaTh CYIICCTBCHHBIC TPU3HAKKM MATEMATHYECKUX OOBEKTOB, IMOHSITHA,

OTHOIICHWIA MEXIy TOHATHAMH, (DOPMYIHPOBATh ONPEICIICHUS TOHATHUN; YCTaHABJIUBATH
CYIIICCTBCHHBI TPU3HAK KIACCU(PUKAIIUN, OCHOBAaHUS JIJIi OOOOIICHUS W CPABHECHHSI, KPHUTECPUHU
MIPOBOJIMMOTO aHAITN3a;
® BOCIPUHWMATH, (QOPMYIHpPOBATH W  MPEOOPa3OBBIBATH  CYXKACHHS: yTBEPAHUTCIbHBIC H
OTpHUIATEIIbHBIC, SMHIUYHBIC, YaCTHBIC U OOIIIHE; YCIOBHBIC,
® BBIBIIATh MAaTEMATHUYECKHE 3aKOHOMEPHOCTH, B3aUMOCBSI3HM W MPOTHBOPEUUs B (akTaX, JAHHBIX,
HAOJIOJICHUSAX W YTBEPXKICHUAX; Mpeiaratb KPUTEPUH I BBIIBICHUS 3aKOHOMEPHOCTSH H
MIPOTUBOPEUNI;
e JlelaTh BBIBOJBI C WCIOJB30BAHWEM 33aKOHOB JIOTHKH, JEAYKTUBHBIX W  HHIYKTHBHBIX
YMO3aKIIIOYCHNH, YMO3AKIIIOUSHUH TI0 aHAJIOTUH;
® T[IPOBOJUTH CAMOCTOSTEIFHO JIOKA3aTeIhCTBA MATEMAaTHYCCKHX YTBEPXKIACHHHA (NIpsAMBIE W OT
MPOTUBHOTO), BBICTPAWBAaTh APryMEHTALIMIO, TPUBOAUTH MPUMEPbl U  KOHTPHPUMEPHI;
000CHOBBIBAaTh COOCTBEHHBIE CYX/ICHUS U BBIBOJIBI;
e BbEIOMpaTh croco0 pemeHus y4eOHOW 3amayu (CpaBHMBATh HECKOJIBKO BapHaHTOB peEIICHUS,
BbIOMpaTh HanboJIee MOAXOSIMINN ¢ YIETOM CaMOCTOSITENILHO BBIJICJIEHHBIX KPUTEPUEB).
Ba3oBrble ncciieqoBare/ibCKue 1eHCTBUSA:
® 1ICII0JIb30BATh BOMPOCHI KaK MCCIIEI0BATEIbCKUI HHCTPYMEHT MO3HAHUS; (POPMYIUPOBATH BOIIPOCHL,
¢bukcupyome MpoTUBOpEeUYne, MNpodiIeMy, yCTaHABIMBAaTh HCKOMOE W JaHHOE, (OpMUPOBATH
TUIO0TE3Y, aprYMEHTHPOBAThH CBOIO MO3UIINIO, MHEHHE;
® [IPOBOJIUTH CAMOCTOSITENIbHO CIUIAHUPOBAHHBIA AKCIEPUMEHT, HCCIECJOBAHHE [0 YCTAaHOBJICHHUIO
O0COOCHHOCTE MaTeMaTH4eCKOro O00bEeKTa, SBJICHHS, MPOLECCca, BBIIBICHUIO 3aBUCUMOCTEH MEXKITY
0o0BbeKTaMu, SIBJICHUSAMHU, ITPOLIECCAMU;
® CAMOCTOSITEIBHO  (pOPMYIHPOBATH OOOOIIEHUSI W BBIBOJABI MO pe3ylbTaTaM HPOBEAEHHOTO
HAOIO/ICHUS, WCCIIEOBAHUS, OLICHWBATh JIOCTOBEPHOCTH IOJYYEHHBIX PE3YJIbTAaTOB, BHIBOJOB H
0000I11IeHMI;
® [[POTHO3UPOBATh BO3MOJKHOE pa3BUTHE IPOLIECCa, a TAKKE BBIABUTaTh MPEAINOJIOKEHUS O €ro
Pa3BUTHUU B HOBBIX YCIIOBHUSX.

Padora ¢ undpopmanueii:

® BBIABIATH AePUINUTH HHPOPMAIMH, TAaHHBIX, HEOOXOJUMBIX JJIsl OTBETAa HA BOMPOC W JJISl PELICHUS
3a/1a4u;

e BBIOMpaTh MHMOPMAIIMIO U3 UCTOYHUKOB PA3NIMYHBIX THIOB, aHAJTM3UPOBATH, CUCTEMATU3HPOBATh U
HMHTEPIPETUPOBATH HHPOPMAIIHIO Pa3IUYHBIX BUJIOB U (hOPM MpeacTaBICHUS;

® CTPYKTypUpOBaTh HUH(POPMAIUIO, NPEACTaBIAThH €€ B pPAa3NUYHBIX QopMax, HWILIIOCTPUPOBATH
rpaduyuecky;

® OI[EHUBATh HAIEKHOCTH MHPOPMAITUH TI0 CAMOCTOSITETFHO C(POPMYITUPOBAHHBIM KPUTEPUSIM.

2) Vuueepcanvhvie KOMMYHUKAMUGHBIE OCUCMEUs, 00eCneyusaom c@HopmMuposaHHoCms
COYUATILHBIX HABLIKOG 00YYAIOUJUXCAL.
OO0wmenne:



®  BOCIPHHHUMATH M (OPMYIUPOBATH CYKJICHHUS B COOTBETCTBUU C YCIOBUSAMH U IETSIMHU OOIECHUS;
SICHO, TOYHO, TPAMOTHO BBIPAKaTh CBOIO TOYKY 3PEHHUS B YCTHBIX M NMHUCHhMEHHBIX TEKCTaX, JaBaTb
MIOSICHEHMSI 110 X0y PELIeHMs 3a1a4i, KOMMEHTUPOBATh NOJyYEHHBIN PE3YibTaT;
e B Xxo0ae OOCYXJEHHUS 33aJaBaTh BOMPOCHI IO CYLIECTBY OOCYXIAaeMOW TEeMbI, MPOOJIEMBI,
pelaeMoi 3ajaud, BBICKa3blBaThb MJIEH, HAIIEJIEHHBIE Ha IIOMCK pELIEHMs; COIOCTaBIIATH CBOU
CYXJEHUS C CYXKJIEHUSMU JAPYrUX YYaCTHUKOB Juaiora, oOHapyKHBaTb pa3iMuue U CXOJICTBO
MO3UIINIA; B KOPPEKTHOU (popMe popMyTupoBaTh pa3HOTIIACHS, CBOM BO3PAKEHHS,
® [IPEACTaBIATh pPE3yibTaThl pEIIEHUs 3aJadyd, OKCIEPUMEHTA, MCCIEN0BaHUs, IPOEKTa;
CaMOCTOSITENIBHO BBIOMpPATh (hOpMaT BBICTYIIEHUS C Y4ETOM 3ajad IpPE3eHTAlUd U 0COOEHHOCTEN
ayJIUTOpUH.

CoTpyaHnuecTBo:

® [IOHMMAaTh U HCIOJIb30BATh MPEUMYIECTBA KOMAHIHON M MHIMBUAYAIbHONW paOOThl MpPHU pELICHUH
y4eOHBIX 3aJay; NPUHUMATh IL€JIb COBMECTHOW JESTEeNbHOCTH, IUIAHUPOBATh OPIraHU3AILIMIO
COBMECTHOM paboThl, pacipeensaTh BUIbl padoT, JOroBapuBaThcs, 00CYK1aTh MPOLIECC U PE3ysIbTaT
paboThl; 0000111aTh MHEHHS] HECKOJIBKUX JIIOJIEH;
® y4aCTBOBATh B TPYNMNOBBIX (hopmax paboThl (00CYykIeHUs, 0OMEH MHEHUM, «MO3TOBBIE IITYPMBI» H

WHBIE); BBIIOJHATH CBOIO YacTh pabOThl U KOOPAMHUPOBATH CBOM ACWUCTBUS C JIPYTMMH UJ€HAMH
KOMaH/Ibl; OIICHMBAaTh KaueCTBO CBOEro BKJIaJAa B OOMMH MNPOAYKT 1O KPUTEPHSM,
cOpMyIUPOBAHHBIM Y4aCTHUKAMU B3aUMOJICHCTBUSI.

3) Vhusepcanvhvie pezynsmugHble Oelicmeus, 00ecneyusaom @opmMuposanue CMviClo8blxX

VCMAHOBOK U HCUSHEHHBIX HABLIKOG TUYHOCTU.

Camoopranuszaums:
COCTaBJIATH IUIAaH, AITOPUTM pElICHU 3a/1a4H, BBIOUPATh CIIOCO0 peleHus C yu€TOM UMEIOLIUXCs
peCypcoB U COOCTBEHHBIX BO3MOKHOCTEH, apryMEHTUPOBATh U KOPPEKTUPOBATH BApPHAHThI PELICHUM
¢ yu4€TOoM HOBOM MH(OPMAIIUH.

CaMOKOHTPOJIb:
e BIAJCTh HAaBBIKAMU MO3HABATENBbHON pedIeKCuu Kak OCO3HAHMS COBEpIIAEMBbIX ACUCTBUNA U
MBICIIUTEIBHBIX TPOIECCOB, MX PE3yJIbTaTOB; BIAJETh CIOCOOAMH CaMONPOBEPKH, CAMOKOHTPOJIS
rpolecca 1 pe3ysibTaTa pelieHusl MaTeMaTH4ecKon 3a/1auu;
® [peaBHUJIETh TPYTHOCTHU, KOTOPbIE MOTYT BO3HUKHYTh IpU pEHICHUH 3aJaud, BHOCUTHh
KOPPEKTHUBBI B JESATEILHOCTh Ha OCHOBE HOBBIX OOCTOSITENBCTB, NAHHBIX, HAMJIEHHBIX OIIWOOK,
BBISIBIICHHBIX TPYJHOCTEH;
®  OIEHHMBATh COOTBETCTBUE PE3yNIbTATa LIETU U YCIOBUSAM, OOBACHATH MPUYUHBI TOCTHXKEHUS WU
HEJOCTHKEHHSI PE3yIbTaTOB JEATEIbHOCTH, HAXOAWTh OIIMOKY, JAaBaTh OICHKY MPUOOPETEHHOMY
OTIBITY.

INPEIMETHBIE PE3YJIBTATbBI
10 KUIIACC

OmnepupoBaTh NOHATHAMH: TOYKA, IPSIMasi, TNIOCKOCTb.

[TpuMeHATh aKCHOMBI CTEPEOMETPUH U CIEIICTBHS U3 HUX MPU PEIICHUU TEOMETPHYECKUX 3a/1aY.

OmneprpoBaTh NOHATHAME: TAPAIUIETBHOCT U NEPIEHANKYISPHOCTD MPSIMBIX U TIOCKOCTEH.

KrnaccudummpoBars B3auMHOE pacIioyIoKEHUE MPSIMBIX U THIOCKOCTEH B IPOCTPAHCTBE.

OmnepupoBaTh TOHATUSMH: ABYTPAaHHBIH yroi, rpaHH ABYTPaHHOTO yria, pedpo IABYTPaHHOTO
yIJia; TMHEHHBIN yroJl IBYTPaHHOTO YyIia; rpajycHasl Mepa JABYrPaHHOTO yriia.

OmnepupoBaTh MOHATUSAMH: MHOTOTPAHHHK, BBITYKJIBIH M HEBBITYKJIBI MHOTOTPAHHHUK, YJIEMEHTHI
MHOTOTPaHHHKA, TIPaBHJIbHBI MHOTOTPaHHHUK.

PacriozHaBaTh OCHOBHBIE BHUABI MHOTOIPAaHHUKOB (IUpamMHIa; TMPH3Ma, OPSIMOYrOJIbHBIN
napasesnenunes, Kyo).



KnaccupunupoBaTb MHOTOTPaHHUKH, BBIOMpPas OCHOBaHMS s KiIacCU(UKAIMK (BBIIYKIBIE U
HEBBIYKJIbIE MHOIOTPAaHHMKH; IPaBUJIbHBIE MHOTOIPDAaHHUKM; NpPSMbIE M HAKIOHHBIE IPU3MBI,
napajuIeIenuIe ibl).

OnepupoBaTh NOHATUAMU: CEKyIIas INIOCKOCTb, CE4EHNE MHOTOTPAHHUKOB.

OOBSACHATH MPUHIUIBI TOCTPOCHUS CEYCHHM, UCTIOJIb3YS METO/ CIIE/IOB.

Crpouthb ceueHUs: MHOTOTPAHHUKOB METOJIOM CJIE/IOB, BBIIOJIHATH (BBIHOCHBIE) IUIOCKUE YEPTEKU
U3 PHCYHKOB MPOCTBIX 00BEMHBIX (PUTYpP: BHJ CBEPXY, COOKY, CHHU3Y.

Pemarp 3amaun Ha HaxoXJEHHE TEOMETPUYECKMX BEJIIMYMH IO oOpa3laM WU aIropuTMaM,
MIPUMEHSIS] U3BECTHbIE aHAIMTUYECKUE METO/IbI IIPH PEIICHUN CTaHJIAPTHBIX MAaTEMaTHYECKUX 3a/a4 Ha
BBIYMCIICHUE PACCTOSHUN MEXIY ABYMS TOUKAMH, OT TOYKU JI0 NPSAMOM, OT TOYKU JO IUIOCKOCTH,
MEXAY CKPELIUBAIOLIUMUCS TIPSIMbIMU.

Pematp 3amaun Ha HaxoXJAEHHE TEOMETPUYECKMX BEJIIMYMH IO oOpa3laM WM ajIropuTMaM,
MIPUMEHSIS] U3BECTHbIE aHAIMTUYECKHE METO/IbI NIPH PEIICHUN CTaHJAPTHBIX MAaTEMaTHYECKUX 3ajad Ha
BBIYMCIICHUE YIJIOB MEX]y CKPEIIMBAIOIIMMMCS MPSAMBIMU, MEKIY MPSAMOM U IJIOCKOCTBIO, MEXIY
IJIOCKOCTSIMU, IBYTPaHHBIX YIJIOB.

Boruncnsate 00bEMBI M IJIONIAM TMOBEPXHOCTEH MHOTOTPAaHHUKOB (TMpU3Ma, NHUpamMKaa) C
MPUMEHEHHEM (OPMYJ; BBIYUCIATH COOTHOLIEHHMS] MEXJY IUIOIIAIAIMU IOBEPXHOCTEH, 0O0bEMamMu
MOJA0OHBIX MHOTOTPAHHUKOB.

OnepupoBaTh MOHATUSAMHU: CUMMETPUS B NMPOCTPAHCTBE; LIEHTP, OCh U IUIOCKOCTb CUMMETPHH;
LEHTP, OCh U MJIIOCKOCTh CUMMETPUU (PUTYPHI.

W3Bnekarb, mpeoOpa3oBbIBaTh M HHTEPIPETHPOBATH HMHPOPMAIMIO O MPOCTPAHCTBEHHBIX
reOMeTpUUYECKUX QUrypax, MpeJACTaBICHHYIO Ha YEPTEKaX U PUCYHKAX.

[IpuMeHnsaTh TeoMeTpUUecKre (AKTHI AT PELICHUs CTEPEOMETPUUYECKUX 3aay, MPEANOoJIaratoninx
HECKOJIBKO LIaroB peIeHUs, €CJI YCIOBUS IPUMEHEHHS 3a/1aHbl B SIBHOU opMe.

[IpuMeHnsaTH MpocTeiine NporpaMMHbIE CPEJACTBA U AIEKTPOHHO-KOMMYHHMKAIIUOHHBIE CHCTEMBI
IIPU PELICHUN CTEPEOMETPHUECKUX 3aaY.

[IpuBoAUTE IpHUMEpPHl MATEMaTHUYECKHX 3aKOHOMEPHOCTEH B NPUPOJAE U KU3HHU, PAaCIO3HABATh
IIPOSIBJICHNE 3aKOHOB F'€OMETPUHU B HCKYCCTBE.

[IpuMeHATh NoJTy4yeHHbIE 3HAHUS Ha NTPAKTUKE: aHAJIM3UPOBATh PEAJIbHbIE CUTYAllUU U IPUMEHSITh
U3y4YeHHbIE NOHATHS B IPOIECCe MOUCKA PELICHHUs MaTeMaTH4ecku chopMyarpoBaHHON MpoOIEMBI,
MOJICIUPOBATh pEAbHBIE CUTyallUd Ha SI3bIKE I'€OMETPHM, HUCCIEN0BaThb IMOCTPOEHHBIE MOJEIH C
UCIOJb30BAHUEM TE€OMETPUUECKUX IOHIATUH U TeopeM, ammnapara aiareOpbl; pelaTb MpPaKTHYECKUe
3aJjauy, CBSI3aHHbIE C HAXOXKJAEHUEM F€OMETPUYECKUX BEITUUYHH.

11 KUIIACC

OmnepupoBaTh MOHATUSAMHU: LWIMHIAPUYECKAas IOBEPXHOCTh, 0Opa3yrolue UUIMHIPUYECKON
MOBEPXHOCTHU; LWINHAP; KOHUYECKasl MOBEPXHOCTb, 00pa3yrole KOHUYECKOH MOBEPXHOCTH, KOHYC;
cepuueckas HOBEPXHOCTb.

Pacnio3naBatk Tena BpaieHus (LIUIMHAP, KOHYC, cdepa U map).

OOBACHATH CHIOCOOBI MOJTyYEHHUS TEJl BPALLICHHSI.

KnaccugumupoBaTb B3auMHOE pacnoioxkeHue chepsl U MI0CKOCTH.

OnepupoBaTh NOHATUSMMU: IIAPOBON CETMEHT, OCHOBAHUE CEIMEHTA, BBICOTA CETMEHTA; I1apOBOU
CJIOM, OCHOBAHME IAPOBOTO CJIOSI, BEICOTA IIAPOBOIO CJIOS; IIAPOBOM CEKTOP.

Bbruncnare o0bEMBI M IIIOLIAJM IOBEPXHOCTEH TN BpAIICHUS, T'€OMETPHUECKUX Tel C
pUMEeHEHHEM (hOpMYIL.

OnepupoBaTh MOHATHSAMU: MHOTOI'PAaHHHK, BIHMCAHHBIA B cepy M ONUCAHHBIM OKOJIO cdepsl;
cdepa, BMcaHHAsi B MHOTOT'PaHHUK UJIH TEJIO BPAIIEHUSI.

BbIuncnare COOTHOIIEHHS MEXTy TUIOIIASIMH TOBEPXHOCTEH 1 00BEMaMHU MOJOOHBIX TEII.



N300paxkaTth wu3y4aemble QUTYpBI OT PYKA W C TPUMEHEHHEM TMPOCTHIX UYEPTEKHBIX
WHCTPYMEHTOB.

BrInoyHATE (BBIHOCHBIC) IUIOCKHE YEPTEKH U3 PHUCYHKOB MPOCTHIX OOBEMHBIX (QHUTYp: BUI
CBEpXY, COOKY, CHU3Y; CTPOUThH CEUCHHUS TEJI BPAIICHUS.

W3Brnekarh, WHTEPIPETHPOBATH M MPEOOPa3OBBIBATE HWHPOPMAIUIO O MPOCTPAHCTBEHHBIX
TeOMETPHYECKUX (PHUTypax, MPEJACTABICHHYIO HA YePTEIKAX U PUCYHKAX.

OnepupoBath MOHSATUEM BEKTOP B TIPOCTPAHCTBE.

BBITIOJIHATE ACWCTBHS CIOXKEHHUS BEKTOPOB, BBIYMTAHUS BEKTOPOB M YMHOXKCHHUS BEKTOpa Ha
YUCJI0, OOBSICHATH, KAKUMHU CBOMCTBAMH OHHM 00JIaJaioT.

[IpuMeHATH MpaBWIIO NapAIICIICIIUIIEA.

OnepupoBarh MOHITHIMH: JICKAPTOBBI KOOPJIUHATHI B MPOCTPAHCTBE, BEKTOP, MOIYJIb BEKTOpA,
PaBEHCTBO BEKTOPOB, KOOPJHMHATHI BEKTOpa, YroJl MEXKIy BEKTOPAMHU, CKAISPHOE IPOU3BEICHUE
BEKTOPOB, KOJUIMHEAPHBIE M KOMIIAHAPHBIC BEKTOPHI.

Haxomute cymMMy BEKTOPOB W TPOU3BEJICHHE BEKTOpAa HA YHCIO, YroJ MEXIYy BEKTOpPaMH,
CKaJSIPHOE TIPOU3BEICHIE, PACKJIABIBATH BEKTOP IO IBYM HEKOJUIMHEAPHBIM BEKTOPAM.

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

[TpumensTh TeOMETpUYeCKUe (DAKThI JJIs PEIICHUS CTEPEOMETPHUSCKUX 3aj1ad, MTPEITOIarafoIIHX
HECKOJIBKO IIaroB PEIICHUs, €CITU YCIIOBUS MPUMEHEHUS 3aJIaHbI B IBHOU (opMme.

Pemarp mpocTeiiie TeoMeTpHUYSCKHE 3alaud HAa IMPUMEHEHHE BEKTOPHO-KOOPJAWHATHOTO
MeTo/1a.

Pemate 3agauMm  Ha  JI0Ka3aTEJIbCTBO MAaTEMATHYECKHMX OTHOLICHWH W HaXOXJICHUE
TCOMETPUYCCKHUX BEIIMUUH 0 00pa3IiaM WM alroOpuTMaM, IPUMEHSISI H3BECTHBIC METOIBI TIPU PEIICHUN
CTaHJIAPTHBIX MaTEeMaTHICCKHUX 3a]1ad.

[TpuMeHSTh TPOCTEHIIUE MPOTPAMMHBIC CPEACTBA M 3JIEKTPOHHO-KOMMYHHUKAITMOHHBIC CHCTEMBI
IIPH PEIICHUH CTEPEOMETPUICCKUX 33]1ad.

[TpuBOIUTE MPHMEPHl MATEMAaTHYCCKUX 3aKOHOMEPHOCTEH B MPHUPOJIC W KU3HHU, PACIO3HABATH
MPOSIBJICHUE 3aKOHOB F'€OMETPUH B HCKYCCTRBE.

[TpuMeHSTh MOTyYCHHBIC 3HAHUS Ha MPAKTUKE: aHATM3UPOBATh PEATbHBIC CUTYAITUU U IIPUMEHSATh
M3YYCHHBIC TOHATHS B IPOIECCE IMOMCKA PEIICHHS MaTeMaTHYeCKU CHOPMYIUPOBAHHOW IPOOIIEMBI,
MOJICJIUPOBATh pEalibHbIC CUTYalldd Ha S3bIKE T'C€OMETPHH, HCCIICIOBaTh MOCTPOCHHBIC MOJEIH C
HCIIOJIb30BAHUEM T€OMETPHUYECKHX IMOHATHH M TeopeM, ammapara aiareOpbl; pelrath MpPaKTHYSCKHe
3aJIa4M, CBSI3aHHBIC C HAXOXKJICHUEM IeOMETPUICCKUX BEIIMYUH.



TEMATHYECKOE IINTAHUPOBAHUE
10 KVIACC

KosnnuyectBo 4yacos DJIeKTPOHHBbIE
Ne HaumeHoBaHue
(uudpossbie)
n/ pa3e/ioB M TeEM KontpoabHubie | IlpakTHueckue
Bcero o0pa3oBaTejibHbIE
n NporpaMmabl padoThI padoThI
pecypcsl
1 Beenenue B 10
CTEPEOMETPUIO
[IpsiMbI€ M TIIIOCKOCTH B
) MIPOCTPAHCTBE. 12 1
[TapamiensHOCT IPAMBIX
U IJIOCKOCTEN
3 [lepneHUKyIApHOCTH 12
MPSIMBIX U INIOCKOCTEN
4 VYTrel MeXy IPSIMBIMA U 10 1
IJIOCKOCTSIMU
5 MHororpaHHUKH 11 1
6 O06BEMBI MHOTOTPAHHUKOB 9 1
7 [ToBTOpEHME: ceueHus, 4 1
PacCTOSIHUS U YTJIbl
OBUIEE KOJIMYECTBO
YACOB I10 [IPOTPAMME 68 5 0




11 KIIACC

KoanuyecTBO 4acoB DJIeKTPOHHBbIE
HaumenoBanue
Ne (uudpossbie)
pas3lieJioB 1 TeM Koutpoannsie | IlpakTnyeckue
n/n Bcero o0pa3oBaTte/ibHbIE
nporpaMmmsl padoTsl padoThI
pecypchl
Tena Bpaiienus 12
OOBEMEI Tel 5 1
BekTops! 1 KOOpIMHATHI 10 1
B MPOCTPAHCTBE
[ToBTOpEHME,
00o01enue, 7 1
CHCTEeMaTH3aIs 3HaHUH
OBIIEE KOJIMYECTBO
YACOB I10 [IPOTPAMME 34 3 0




IHOYPOYHOE INTAHUPOBAHMUE
10 KUIIACC

n/n

Tema ypoka

KoandecTBO 9acoB

Bcero

KonTtpous-
HbIe padoThI

IIpakTnuec-
KHe padoTsl

Jara
U3yYEeHUS

OCHOBHBIE IOHATHS CTEPEOMETPUU:
TOUKa, MpsiMasi, INIOCKOCTb,
npocTpancTBo. [IpaBuna nzo0pakeHus
Ha PUCYHKaX: U300pa’KeHUs MII0CKOCTEM,
NapajuIebHbIX IPSIMBIX (OTPE3KOB),
CepeNHbBI OTpe3Ka

04.09.2023

IlonsTus: MepeCceKaronmrecs mIoCKOCTH,
nepecekaronmmecs npsamMas U mi0CKOCTb

07.09.2023

IlonsTus: NnepeceKaroumecs mIoCKoCTH,
nepecekaronmmecs npsamMas U MiI0CKOCTb

11.09.2023

3HAaKOMCTBO ¢ MHOTOI'DAHHUKAaMHU,
n300pakeHue MHOTOI'PaHHUKOB Ha
PHUCYHKaX, Ha MMPOEKITMOHHBIX YePTEKaX

14.09.2023

HavanbeHble cBenenus o kyoe u
MIUPAMUIE, UX PA3BEPTKU U MOJEIIH.
CeyeHnst MHOTOTPAaHHHUKOB

18.09.2023

Havanbhble cBenenus o kyoe u
nupamuie, X pa3BEPTKU U MOJCIH.
CeueHusi MHOTOTPAaHHHUKOB

21.09.2023

TTousarre 00 akCHOMaTUYECKOM
MMOCTPOCHHH CTEPEOMETPHUHU: aKCHOMBI
CTEPEOMETPHUH U CIICACTBHS M3 HUX

25.09.2023

ITouaTtue 06 akCHOMaTHYECKOM
IIOCTPOCHHUU CTEPECOMETPHU:. AaKCUOMBI
CTEPCOMETPHUH U CIICACTBUA U3 HUX

28.09.2023

ITouaTtue 06 akKCHOMATUYECKOM
IIOCTPOCHUH CTCPCOMETPUN: AKCHOMBbI
CTCPCOMECTPHH U CICACTBUA U3 HUX

02.10.2023

10

ITouaTtue 06 akKCHOMATUYECKOM
IIOCTPOCHUH CTCPCOMETPUN: AKCHOMBbI
CTCPCOMETPHUH U CIICACTBUSA U3 HUX

05.10.2023

11

BzaumHuoe PacCIoJIOKCHUC TIPSAMBIX B
MMPOCTPAaHCTBC: NMIEPCCCKAOIINECCH,
apaJiICJIbHBIC U CKPCITUBAIOMINCCA
IpsAMBIC

09.10.2023

12

HapaJ'IJ'IeJ'IBHOCTL MPsAMBIX U IUIOCKOCTEM
B IIPOCTPAHCTBE: MapaJJICIIbHBIC TIPAMBIC
B IMPOCTPAHCTBE; MapaJlJICJIbHOCTDb TpéX
MIPSIMBIX

12.10.2023




[TapamienbHOCTB IPSAMBIX U INIOCKOCTEN

13 B HpOC:l:paHCTBCI [TapannenbHOCTD 16.10.2023
MPSIMON U TJIOCKOCTH
14 VYIuibl ¢ COHANPaBJICHHBIMUA CTOPOHAMH
19.10.2023
15 YroJ1 MeXK Iy IPSMBIMU B IIPOCTPAHCTBE 93.10.2023
16 Yroa Mex 1y OpsIMbIMU B IPOCTPAaHCTBE 96.10.2023
17 [TapamiensHOCTB IIJIOCKOCTEM:
napajuieIbHbIE TUIOCKOCTH 09.11.2023
18 CBoiicTBa mapaJiyieIbHBIX TUIOCKOCTEH 13.11.2023
[Ipocreiinye npocTpaHCTBEHHbIE
19 (urypsl Ha IJIOCKOCTHU: TETPadap, KYyO, 16.11.2023
napasuiesienumnesa
20 [Toctpoenue ceuenuit 90.11.2023
21 [TocTpoenue ceuenwuit 93.11.2023
KonTtponbHas padota o teme "lIpsimbie
99 U TUIOCKOCTH B TIPOCTPAHCTBE.
[TapannensHOCTh IPSMBIX U 27.11.2023
IJI0CKOCTER"
[TepieHAMKYISAPHOCTD MPSIMOI 1
23 IJIOCKOCTH: TEPIIEHUKYIISIPHBIE TPSIMbIE 30.11.2023
B IIPOCTPAHCTBE
24 [Ipsimble mapasienbHble U
MePIEHIUKYIISIPHBIC K TUNIOCKOCTH 04.12.2023
o5 [Ipsimble mapasienbHble U
MePIEeHIUKYIAPHBIE K MIIOCKOCTH 07.12.2023
26 [Ipu3Hak nepneHIuKyIIpHOCTU MPSMOM
U TUIOCKOCTH 11.12.2023
97 [Ipu3Hak nepneHIuKyIIpHOCTU MPSMOM
U TUIOCKOCTH 14.12.2023
28 Teopema 0 psAMO¥ NEPIIEHUKYIIAPHON
IJIOCKOCTH 18.12.2023
29 Teopema 0 psAMO¥ NEPIIEHUKYIIAPHON
IJIOCKOCTH 21.12.2023
30 Teopema o IpsAMO¥ NEPIIEHUKYIIAPHON
IIJIOCKOCTH 25.12.2023
[lepneHIuKyNIAp U HAKJIIOHHBIE:
31 paccTosiHUE OT TOYKH JI0 MJIOCKOCTH, 98.12.2023

PacCTOAHUC OT HpHMOﬁ J0 IIIIOCKOCTHU




32

[lepneHiuKynIp U HAKJIIOHHBIE:
paccTosiHue OT TOYKHU J0 INIOCKOCTH,
paccTosHUE OT MPSMOM JI0 INIOCKOCTH

11.01.2024

33

[lepneHIuKyp U HAKJIIOHHBIE:
paccTosiHue OT TOYKHU 10 INIOCKOCTH,
pacCcTosiHUE OT MPSMOM JI0 INIOCKOCTH

15.01.2024

34

[IepnieHuKyIsIp ¥ HAKJIOHHBIE:
paccTosiHuE OT TOYKHU J0 INIOCKOCTH,
paccTosiHUE OT MPSMOU JI0 INIOCKOCTH

18.01.2024

35

VYTIIBl B IPOCTPAHCTBE: YIOJ MEKIY
MIPSIMOM M IJIIOCKOCTBIO

22.01.2024

36

JIByrpaHHBIN yroJi, TMHEHHBIN yroi
JBYTPAHHOTI'O yria

25.01.2024

37

JIBYrpaHHBIN yroJi, TMHEHHBIN yroi
JBYTPAHHOTI'O yria

29.01.2024

38

[lepneHMKYISIPHOCTD INTIOCKOCTEH:
MPU3HAK NEPUEHAUKYIISIPHOCTH ABYX
IIJIOCKOCTEMN

01.02.2024

39

[lepneHMKYISIPHOCTD INTIOCKOCTEHN:
MIPU3HAK NEPHEHIUKYIIPHOCTH ABYX
IJIOCKOCTEN

05.02.2024

40

[TepieHAMKYASIPHOCTD MIOCKOCTEM:
MPU3HAK MEPHEHIUKYISIPHOCTU IBYX
IIJIOCKOCTEMN

08.02.2024

41

Teopema o Tpéx nmepneHAUKYISIpax

12.02.2024

42

Teopema o Tpéx nmepneHAUKYIIpax

15.02.2024

43

Teopema o Tpéx nmepneHAUKYIIpax

19.02.2024

44

KonTtponsHas pabota no temam
"[leprieHIUKYASIPHOCTD IPSIMBIX U
Al

mIockocTel" U "YTibl MeXly NPSIMbIMU
U IJIOCKOCTIMA"

22.02.2024

45

ITonsaTue MHOTI'OI'paHHHKa, OCHOBHBIC
QJICMCHTHI MHOT'OT'paHHUKA, BBIITYKJIBIC U
HEBBIITYKJIBIC MHOTOT'PAHHUKH,
pasBépTKa MHOTI'OrpaHHHUKa

26.02.2024

46

[Ipu3ma: N-yroypHas npu3Ma; rpaHu U
OCHOBaHHUS IPU3MBI; IIpsIMast U
HaKJIOHHAas NMPU3Mbl; O0KOBast U MOJIHAs
IIOBEPXHOCTbH MTPU3MBI

29.02.2024

47

[Tapamienenunen, IpsAMOYTOJIbHBII
NapajuleIenuIe] U €ro CBOMCTBa

04.03.2024




48

[Inpamua: N-yroyibHass nMpaMuaa,
I'PaHU ¥ OCHOBaHHE NMUpaMubl; O0KOBas
U NIOJIHAs TIOBEPXHOCTh IUPAMUIBL;
IIpaBUJIbHAS U YCEUEHHAs TUPaMUIA

07.03.2024

49

[IpaBuiIbHBIE MHOTOIPAHHUKU: ITOHATHE
IIPAaBUIIBHOTO MHOTOI'PAHHUKA;
IIpaBUJIbHAS NIPU3MA U NIPABUIIbHAS
MAPAaMHU/JIA; IPaBUIIbHAS TPEYrOJIbHAS
NMpaMuia u NpaBUIIbHBIA TETpasap; KyO

11.03.2024

50

[IpencraBnenue o NpaBUILHBIX
MHOTOI'PaHHUKaX: OKTa3p, NOJAEKa’Ap U
UKOCAdP.

14.03.2024

51

CummeTpus B TPOCTPAHCTBE: CUMMETPUS
OTHOCHUTEILHO TOYKH, MPSAMOW,
TJIOCKOCTH. DJIEMEHTHI CHMMETPHUHU B
NUpaMuaax, napajieaenumneaax,
MPaBUILHBIX MHOTOTPAaHHHUKAX

18.03.2024

52

Briuucnenue >1eMeHTOB
MHOTOTPaHHUKOB: p&0pa, TuaroHasm,

yTIIBl

21.03.2024

53

[Tnomaas 60KOBOM MOBEPXHOCTH U
MOJIHOW TTOBEPXHOCTU MPSIMOUN TPU3MBI,
IJTIONI[alb OCHOBAHUH, TEOpEMA O
OOKOBO MOBEPXHOCTH MPSIMOU MPU3MBI

01.04.2024

54

[Tmomaabs 60KOBOM MOBEPXHOCTH H
MMOBEPXHOCTHU MPABUIILHOM MUPAMHU/IBI,
TeopeMa O IJIOMAIu OOKOBOM
MMOBEPXHOCTH YCCUEHHON MUPAMU/IBI

04.04.2024

55

KounTponbHas pabora o teme
"MHororpaHHuku"

08.04.2024

56

ITousarue 00 00BéEME

11.04.2024

57

O0BEM TMpaMuUIBI

15.04.2024

58

O0BEM TMpaMuUIBI

18.04.2024

59

OO0BEM TUpaMuIBI

22.04.2024

60

OO0BEM TUpaMHuIBI

25.04.2024

61

O06BEM npu3MBbI

29.04.2024

62

O06BEM npu3MBbI

02.05.2024

63

O06BEM npu3MBbI

6.05.2024




64 KonTtponsHast padota no teme "OObEMBI

MHOTOTPaHHUKOB"

13.05.2024

[ToBTOpenue, o6o0IIEeHNE
65 cucreMarusanus 3HaHui. [loctpoenue
CEYCHUI B MHOTOI'PAHHUKE

16.05.2024

[ToBTOpenue, o6o0mIeHNE
cucTeMaTu3aIys 3HaHui. Beranciienue
66 PACCTOSTHUN: MKy IBYMSI TOUKAMU, OT
TOYKH JI0 MPSIMOM, OT TOYKH JI0
IJIOCKOCTH, MEXIY CKPEIIMBAOIIMMUCS

IIPpsAMBIMHA

20.05.2024

67 Wrorosas koHTposbHas paboTa

22.05.2024

[ToBTOpenue, 060061mEeHNE
cucTeMaTu3aIys 3HaHui. Beranciienmne
YIJIOB: MEKIy CKPEIIMBAIOIIUMUCS
MIPSIMBIMH, MEXIY TIPSIMOU 1

68

IIJIOCKOCTBIO, IBYTPAHHBIX YIJIOB, YIJIOB

MCKIAY MIIOCKOCTAMUA

23.05.2024

OBIIEE KOJIMYECTBO YACOB I10
[TPOI'PAMME

68

YYEBHO-METOANYECKOE OBECIIEHEHHUE OBPA30BATEJIbBHOI'O TPOIECCA




OBS3ATEJIbBHBIE YYEBHBIE MATEPHUAJIBI U151 YHEHUKA

* MaremaTHka: anreOpa ¥ Hayaja MaTeMaTH4ecKoro aHanusa, reomerpus. ['eomerpus, 10-11
knaccel/ Atanacsia JI.C., byry3oB B.®., Kagomues C.b. u apyrue, AknroHepHOe 00IIecTBO
«M3parenscTBO «IIpocsemenue»

METOJAUYECKHUE MATEPHUAJIBI AJ151 YYUTEJIA
I'eomerpus, 10—-11: Yue6. mis o0meoOpa3oBaTeNbHBIX YIPESKACHUH/
JI.C. ArtanacsH, B.®. byry3os, C.b. Kagomues u np. — M.: [Ipocseuienue, 2021.

HU®POBBIE OBPA3OBATEJIBHBIE PECYPCbI U PECYPCbI CETU UHTEPHET
Poccuiickas anekrpoHHas 1mkoia, - https://resh.edu.ru



11 KVIACC

Ne i/t

Tema ypoka

KoaudecTBo 9acoB

Bcero

KonTtpoibHbie
padoTsI

IIpakTH4eckue
padoThbI

Jara
H3yUYeHus

DJIEeKTPOHHbIE
uudposbie
o0pa3oBaTe/ibHbIE

pecypchbl

Cdepa u map: neHTp, paanyc, JuameTp;
IO/ MIOBEPXHOCTH Chephl

B3aumnoe pacnonoxenue chepsl u
IUIOCKOCTH; KacaTelbHas INIOCKOCTh K
cdepe; momaab cheps

N3obpaxenue chepsl, mapa Ha
mwrockoct. CeueHus mapa

[unmuaapudeckast TOBEPXHOCTH,
00pa3yromue MHIHHIPUIECKOM
MOBEPXHOCTH, OCh IIHJIHMHIPUICCKON
MOBEPXHOCTH

HunmuHap: ocHOBaHMS M OOKOBas
MMOBEPXHOCTh, 00pa3yromas u OCh;
IIoIaas OOKOBOM U ITOJIHON
MMOBEPXHOCTHU

N3o0paxenne muiInHIpa Ha TII0CKOCTH.
PazpépTka nmnmnnapa. CeyeHus

IUIMHIpA (TJI0OCKOCTHIO, TapauIeIbHOM
WJIY IEPHEHANKYISIPHON OCH LIMJIUHPA)

KoHunueckas noBepXHOCTh, 00pa3yroIiue
KOHMYECKOU MOBEPXHOCTH, OCh U
BEpILIMHA KOHUYECKON MTOBEPXHOCTU




Konyc: ocHOBaHue U BepIvHa,

8 o0pa3yrolas 1 0Ch; IIOMAh> OOKOBOM 1
IIOJTHOW ITOBEPXHOCTH
YceuéHHblil KOHYC: oOpasyrouue u

9 BBICOTA; OCHOBAHHUA 1 OOKOBas
MTOBEPXHOCTh
N300parkeHne KoHyca Ha MII0CKOCTH.
Pa3Béprka koHyca. CeueHus KoHyca

10 (TUTOCKOCTBIO, MapaJIICIIEHOM
OCHOBAHUIO, ¥ TUTIOCKOCTBIO, TTPOXOISATIICH
yepe3 BEpUINHY)

11 KoMOuHarms ten BpameHus u
MHOTOTPaHHUKOB
MHOrorpaHHuK, ONMUCAaHHBINA OKOJIO

12 cdepsr; cepa, BucaHHas B
MHOTOTPaHHUK WJIH B TEJIO BpaLICHUS

13 [Tonsitre 06 06b€Me. OCHOBHBIE
CBOMCTBa 0OBEMOB T

14 O0BEM IUIMHAPA, KOHYCa

15 O06bEM 11apa 1 wiomaas chepsl
[TogoGHbIE Tena B MPOCTPAHCTBE.

16 CoOOTHOILIEHUS MEX]Ty TTOIIAASIMHU
MOBEPXHOCTEN, 00bEMaMHU MOOOHBIX TE

17 KontponbHas padota o remam "Tema
Bpamenus" u "O6beMsbl Ten"

18 BexTop Ha MI0CKOCTH U B MPOCTPAHCTBE

19 CrnosxeHue U BBIYUTaHHUE BEKTOPOB

20 YMHOKEHNE BEKTOPa Ha YHUCIIO




21

Pasnosxenue BexkTopa 1o TpéM
HEKOMILJIaHapHbIM BekTopam. [IpaBuio
napajesenumnesa

22

Pemenne 3amad, CBI3aHHBIX C
IIPUMEHEHHUEM MPABUJI JEUCTBUN C
BEKTOPaMH

23

[IpsiMmoyronpHas cucTeMa KOOpIMHAT B
npocTtpancTe. KoopauHaTel BEKTOpA.
[Ipocreiimume 3a1a4n B KOOpAUHATAX

24

Yron mexay Bekropamu. CKasipHOE
MIPOU3BE/ICHUE BEKTOPOB

25

Beruncnenue yriioB Mex1y npsMbIMH U
IIJIOCKOCTSIMHA

26

KoopanHaTHO-BEKTOPHBIN METOT IPU
pELICeHUH T€OMETPUUECKUX 3a/1a4

27

KonTtponbHas padota o Teme "BekTopbl
Y KOOPJIMHATHI B MPOCTpPaHCTBE"

28

[ToBTOpEeHME, 0000IIEHNE 1
cucremMaTu3anus 3HaHui. OCHOBHEBIC
¢burypsl, GhakTel, TEOPEMBI Kypca
IJIAHUMETPUHU

29

[ToBTOpEHUE, 0000IICHNE 1
cucteMmarusanus 3HaHuii. OCHOBHbBIE
¢burypsl, GhakThl, TEOPEMBI Kypca
TJIAHUMETPU U

30

[ToBTOpEHue, 06001EeHNE U
cucTeMaTH3allus 3HaHUH. 3ajauu
TUTAHUMETPUH U METOJIbI UX PEIICHHUSI




[ToBTOpEHue, 0600MIEeHNE U

31 cucTeMaTH3alus 3HaHui. 3agaun 1
TUIAHUMETPUH U METOJIbI UX PELICHUS
[ToBTOpEHUe, 0600MIICHNE U

39 cucreMartu3anus 3HaHuil. OCHOBHBIC 1
¢burypsl, (hakTel, TEOPEMBI Kypca
CTepPeOMETPUHU

33 HroroBast KOHTpOJBbHAS padoTa 1

34 [ToBTOpEHue, 06001mEeHNE U 1
CHCTeMAaTH3allMs 3HAHUIT

OBHIEE KOJIMYECTBO YACOB I10 34

[TPOI'PAMME
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