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IHHOACHUTEJIbBHASA 3AIIMCKA

Pabouas mporpamma ydebHorO Kypca «I'eomerpus» 6a30BOTO YypoBHS JUIsl oOydarommxcst 10 —
11 xmaccoB pa3pabortana Ha ocHoBe DeepanbHOIO TOCYAaPCTBEHHOTO0 00pa30BaTEIbHOTO CTaHIapTa
cpeanero obmero obpa3oBaHus, ¢ yUETOM COBPEMEHHBIX MHUPOBBIX TPeOOBAaHMA, MPEIBSIBISIEMBIX K
MaTeMaTHYeCKOMY O0pa30oBaHMIO, M TPAIULIUNA pOCCUHCKOTO oOpa3oBaHMs. Peanmuzaiusi mporpamMbl
o0ecrieunBaeT OBJIAJICHHE KIIOUYEBBIMA KOMITETCHIIUSIMH, COCTABIISIONIMMH OCHOBY JJISI CAMOPA3BUTHS
U HETPEphIBHOTO 00pa30BaHMsI, HEIOCTHOCTh OOIMIEKYIBTYPHOTO, JIUYHOCTHOTO M IO3HABATEIHHOTO
Pa3BUTHS TMYHOCTH OOYUAOLIUXCS.

HEJIX U3YUYEHUSA YYEBHOI'O KYPCA

BaxxHocTh y4eOHOTO Kypca reoMeTpuH Ha YPOBHE CpeHEro 0011ero oopazoBanusi 00yclioBieHa
MPaKTUYECKONH 3HAUMMOCTBIO METANpPEIMETHBIX M MPEIMETHBIX PE3YyJIbTaTOB 00Y4YEHUs I'€OMETPUU B
HalpaBJICHUHW  JINYHOCTHOTO  pa3BUTUs  oOywaromuxcs, (GopMuUpoBaHUS  (YHKIMOHAIbHOU
MaTeMaTH4YeCKOH IPpaMOTHOCTH, W3YYEHHUs JAPYrUX y4yeOHbIX AMCUMILIMH. Pa3Butue y oOydarommxcs
MPaBWJIbHBIX TPEJCTABIEHUNH O CYIIHOCTH U TPOUCXOKJICHUM T'€OMETPUUYECKUX abCTpaKuui,
COOTHOULIEHUHU PEATBHOTO U UJCAIBHOIO, XapaKTepe OTPAXKEHUSI MAaTEMATUYECKOW HAyKOM SIBIICHUH U
MPOLIECCOB pEAbHOIO MHpa, MECT€ TeOMEeTpUHM B CHCTEME€ HayK U POJM MaTeMaTH4YeCKOIro
MOJIETUPOBAaHUS B HAayyHOM IIO3HAHMM U B TMPAKTHUKE CHOCOOCTBYeT (POPMHUPOBAHHMIO HAYYHOI'O
MHPOBO33PEHHUS YUallUXCsi, a TakKe KayeCTB MBIILICHUS, HEOOXOOUMBIX [UIsl aJalTaluu B
COBPEMEHHOM OOIIIECTRE.

I'eomerpus sBisieTcs oAHUM U3 0a30BBIX NMPEIMETOB HA YPOBHE CpeAHEro o01ero oopazoBaHus,
TaKk Kak o0ecleyuBaeT BO3MOXXHOCTh HW3YYEHHsS Kak JUCUUIUIMH  €CTECTBEHHO-HAay4YHOM
HaIpaBJICHHOCTH, TaK U TyMaHUTAPHOM.

Jlornueckoe MbllUIeHHE, (GOpMUPYEMOE NPU HM3YHYEHUH OOY4YarOIMMUCS IMOHSITUHHBIX OCHOB
TE€OMETPUN U IMOCTPOEHUM ILETOYKH JIOTUYECKUX YTBEPKICHHUH B XOJE PELIEHUS TeOMETPUUYECKHX
3aJa4, yMEHHE BBIJIBUTaTh U OIPOBEPIaTh T'MIIOTE3bl HEMOCPEICTBEHHO HUCIOJB3YIOTCS IPU PELICHUN
3aJja4 €CTECTBEHHO-HAYYHOIO LIUKJIA, B YACTHOCTH U3 Kypca (PU3MKH.

YMeHue OpHEeHTHpPOBAaThCA B MPOCTPAHCTBE UIPAET CYIIECTBEHHYIO POJb BO BCEX 00IacTAX
NeaTelNbHOCTH 4enoBeka. OpHeHTalMsl 4eloBeKa BO BPEMEHM M IPOCTPAHCTBE — HEOOXOIUMOe
YCIIOBHE €r0 COLMAIBHOIO ObITHSA, (OpMa OTPAKEHUS OKPYXKAIOLIEro MHpA, YCIOBHE YCHELIHOTO
MIO3HAHUSA M aKTUBHOIO IpeoOpa3oBaHus JeicTBUTENbHOCTH. OnepupoBaHHE MPOCTPAHCTBEHHBIMU
oOpa3amMu OOBEOUHSET pas3Hble BUAbI Y4eOHON M TPYAOBOH [IEATEIBHOCTH, SBIISAETCS OJHUM U3
Ipo(heCCUOHAIBHO BAXKHBIX KadyecTB, IOITOMY aKTyallbHa 3ajada (POPMUPOBAaHUS y 00ydaroUIMXCs
IIPOCTPAHCTBEHHOTO MBIIIJIEHUS KaK Pa3HOBUAHOCTU OOPa3HOTO MBIIUICHUS — CYILECTBEHHOIO
KOMIIOHEHTa B IIOJrOTOBKE K IPAKTUYECKOM IEATEIbHOCTH 110 MHOI'MM HAIPaBJICHUSM.

Ilenb ocBoeHMst mporpammbl yueOHoro kypca «I'eomerpus» Ha 06a30BOM ypOBHE OOydeHMsS —
oOmieoOpa3oBarenibHOe U OOIIEKYJIBTYpHOE pa3BUTHE oOOydaromuxcs depe3 oOecrneueHue
BO3MOKHOCTH HPHUOOPETEHUS] U HCIOJIb30BAHUS CUCTEMAaTHUYECKUX TIEOMETPUYECKUX 3HaHUN U
NeUcTBUH, crequ(UUHBIX T'€OMETPUM, BO3MOXHOCTH YCIHEIIHOTO IpOJOJKEHHs 00pa3oBaHus IO
CIELUAIBHOCTSAM, HE CBA3aHHBIM C NPUKJIAIHBIM UCIOJIb30BAHUEM I'€OMETPHUU.

[Iporpamma mo reoMeTpur Ha 0a30BOM YpOBHE IpelHa3HaueHa A OOy4aroluXcsl CpeqHen
IIKOJIbI, HE HCIBITHIBABIIMX 3HAUYNUTENIbHBIX 3aTPYJHEHUN HAa YpOBHE OCHOBHOTO 00IIero 00pa3oBaHusl.
Takum oOpa3om, oOywaromuecss Ha 0a30BOM YPOBHE JOJDKHBI OCBOMTH OOIME MaTeMaTHYeCKue
YMEHUS, CBSI3aHHBbIE CO CHeNM(UKON TeoMeTpuu U HEOOXOIUMBbIE IS JKU3HM B COBPEMEHHOM
oOmectBe. Kpome 3TOro, oHM MMEIOT BO3MOKHOCTb M3YYUTh I'€OMETpHUI0 OoJiee IiTyOOKO, €ClU B
JambHEeWIeM BO3HHKHET HEOOXOJUMOCTh B TI'EOMETPUYECKMX 3HAaHUSAX B NPo(decCHOHATBHON
NESITEIBHOCTH.

JlocTIKeHHe LeH OCBOSHMS TPOTrpaMMbl 00€CIIeUnBaeTCs PellIeHHEM COOTBETCTBYIOLIMX 3a/1a4.
[TpuoputeTHBIMM 3a7auaMu OCBOEHHUs Kypca «l'eomerpum» Ha 6a3oBoMm ypoBHe B 10—11 kmaccax
SBJISIFOTCSL:



e (opmupoBaHue MPEICTABICHHUS O TEOMETPHUH KaK YaCTH MUPOBOU KYJIbTYPBI U OCO3HAHUE €
B3aMMOCBSI3U C OKPYKAIOIIUM MUPOM;

e (opmupoBaHUE MpeACTaBICHUS O MHOTOTPAaHHUKAX W TellaX BPAIICHUS KaK O BAXKHCUIIUX
MaTeMaTHYEeCKUX MOJIENSX, I[O3BOJIAIOMIMX ONMUCHIBATh W U3y4aTh pas3HbIC SIBICHUS
OKPY’KaIOILIEr0 MUPa;

e (opmupoBaHue yMEHHUs pacro3HaBaTh Ha YepTekKaX, MOJCIIX H B PEATLHOM MHUPE
MHOTOTPaHHUKH U TeJa BPAIICHHUS;

® OBJIQJICHUE METOJIAaMHU PEIICHUS 3a/1a4y Ha IMOCTPOCHHUS Ha N300paKEHUIX MTPOCTPAHCTBEHHBIX
uryp;

e (opmupoBaHue yMEHHUs ONEPUPOBATH OCHOBHBIMH TIOHATHUSMU O MHOTOT'PAaHHUKAX U TENax
BpaIllEHUS U UX OCHOBHBIMHU CBOMCTBAMH;

® OBJAJICHUE QITOPUTMAMH pEHICHUSI OCHOBHBIX THUIIOB 3a1a4; (HOPMUpPOBAHUE YMEHUS
MIPOBOJIUTH HECJIOXKHBIE JIOKA3aTEIbHBIC PACCYKJICHHS B XOJI€ PEIICHUS CTEPEOMETPUUECKUX
3a/1a4 ¥ 33J1a4 C MPAKTHYECKUM COJICPKAHUEM;

® Ppa3BUTHE UHTEIUIEKTYAIbHBIX U TBOPUYECKUX CIIOCOOHOCTEN 00y4aromuxcs, Mo3HaBaTEIbHOM
AKTUBHOCTH, UCCIIEJIOBATEIILCKUX YMEHUN, KPUTUUYHOCTH MBIIIJICHUS;

e ¢opmupoBaHre (PYHKIIMOHAIBHOW TPaMOTHOCTH, pEJIEBAHTHOW TE€OMETPUU: YMEHHE
pacro3HaBaTh MPOSIBICHUS] TEOMETPUUYECKUX TOHATHH, OOBEKTOB M 3aKOHOMEPHOCTEH B
peanbHBIX JKU3HEHHBIX CHUTYallUSX W TPH M3YUYEHUHU JPYTHX YUEeOHBIX TMPEJAMETOB,
MIPOSIBJICHUS 3aBUCUMOCTEN M 3aKOHOMEPHOCTEH, POPMyIHpPOBATh X HA SI3BIKE TEOMETPHUU U
CO3/1aBaTh T€OMETPUUECKHE MOJICTH, TIPUMEHSITh OCBOCHHBIM T€OMETPUUECKHI ammapar JJis
pelieHus MPaKTUKO-OPUECHTUPOBAHHBIX 33/1a4, HHTEPIIPETUPOBATH M OIICHUBATH MOJIyYCHHBIS
pe3yNbTaThI.

OTnuyuTeNbHON O0COOEHHOCTHIO MPOTPAaMMBbl SIBISIETCS BKIIOYEHHE B KypC CTEPEOMETPUU B
Hayajie ero M3y4eHHus 3a/ay, PElIaeMbIX Ha YpPOBHE MHTYMTUBHOIO IO3HAHUS, U ONpEAeNEHHBIM
o0pa3oM opraHm3oBaHHas paboOTa HaJg HUMH, YTO CIIOCOOCTBYIOT pa3BUTHIO JIOTHYECKOTO |
MIPOCTPAHCTBEHHOTO MBIIUIEHUS, CTUMYJIUPYET NMPOTEKaHNE WHTYUTUBHBIX MPOIECCOB, MOTUBUPYET K
JalbHENIIeMy U3Y4YEHHUIO MTpeIMETa.

[Ipenmourenne oOTHa€rcsi  HATNIATHO-KOHCTPYKTUBHOMY  METOJAy OOydeHus, TO €cCTh
TEOPETUYECKHUE 3HAHUS HMMEIOT B CBOEH OCHOBE YYBCTBEHHOCTb IPEAMETHO-IPAKTHYECKOMN
NesTeNbHOCTH. Pa3BUTHE MPOCTPAHCTBEHHBIX MPEJICTaBICHUM y y4allMXCcsi B Kypce CTepeoMeTpuu
MPOBOAMTCS 3a CYET pelIeHHUs 3aJad Ha CO3JaHUE IPOCTPAHCTBEHHBIX 00pa3oB W 3agady Ha
OTepUpOBaHUE MPOCTPAHCTBEHHBIMU oOpa3zamu. Co3ganue o0Opa3za MHPOBOAMTCS C OMNOpPOH Ha
HarJIIIHOCTh, a ONEpUpPOBaHHE 00pa30oM — B YCIOBHUSX OTBJICUYEHUS OT HATJSAHOCTH, MBICICHHOIO
WU3MEHEHHUS €r0 UCXOJAHOTO COJIEP KAHMUSL.

OcHoBHBIE coziepkaTenbHble JIMHUU Kypca «I'eomerpun» B 10—11 kimaccax: « MHOTOTpaHHUKIY,
«[IpsiMmple U TUIOCKOCTH B IMpocTpaHcTBe», «Tena BpaimieHus», «BeKkTopbl W KOOpAWMHATHI B
npoctpaHcTBe». DopMuUpOBaHHME JIOTUYECKMX YMEHHH  pacmpeiensieTcss He TOJbKO 1O
coJiepKaTeIbHBIM JIMHUSAM, HO U TIO ToJaM OOy4YeHHs Ha YPOBHE CpeHero oo01miero oopazoBaHusl.

Copep:xannie 00pa3oBaHHUs, COOTBETCTBYIOILIEE MPEIAMETHBIM pe3ylbTaTaM OCBOEHHUs paboueit
MPOrpaMMBbI, paclpeneiCHHbIM IO TojaM OOy4eHUs, CTPYKTypUPOBAHO TaKUM o00pa3oM, YTOOBI
OBJIaJICHUE TEOMETPUYECKMMH TMOHATUSMH U HaBBIKAMH OCYIIECTBIIJIOCH IOCIEIOBATENFHO U
MOCTYNATEeNbHO, C COOMIOJICHHEM MPUHIUIA MPEEMCTBEHHOCTH, YTOObI HOBbIE 3HAHMS BKJIIOYAIUCH B
0OIIyI0 cUCTEMY T€OMETPHUECKUX MPEICTABICHUM 00yJaroNXCsl, pacupsis U yrayosss e€, oopasys
MIPOYHBIE MHO>KECTBEHHBIE CBSI3H.

MECTO YYEBHOT' O KYPCA B YYEBHOM IIJTAHE

Ha wusyuyenue reomerpun otBoauTcs 2 yaca B Henenmto B 10 kmacce m 1 yac B Hexemo B 11
KJ1acce, BCero 3a jiBa roja ooyuenus - 102 yqeOHbIX yaca.



COJAEPKAHUE YYEBHOTI'O KYPCA
10 KJIACC

IIpsiMmble U IJIOCKOCTH B IPOCTPAHCTBE

OcHoBHbIE MOHATHUS cTepeoMeTpuu. Touka, mpsiMas, MIOCKOCTb, IpocTpaHcTBO. llonATue 00
AKCHOMAaTHYECKOM IIOCTPOCHUH CTEPEOMETPHUH: AKCUOMBI CTEPEOMETPHUH U CIEACTBUS U3 HUX.

B3anMHOEe pacnoJsioKeHue IpsMBIX B IIPOCTPAHCTBE: IIEPECEKAIOIIMECs, IapajlIeibHbIE H
CKpeuuBaromuecs npsMslie. [lapamiensHOCTh NPAMBIX U IUIOCKOCTEH B IPOCTPAHCTBE: MTapajlICIIbHbIE
IpsIMBIE B MPOCTPAHCTBE; MAPAJUICIBHOCTh TPEX NPSIMBIX; NApAIIICIBHOCTh NMPSAMONM U IUIOCKOCTH.
VYIubl ¢ COHANpaBICHHBIMU CTOPOHAMH; YroJl MEXKJy HPsAMbBIMH B NpocTpaHcTBe. IlapamienbHOCTb
IJIOCKOCTEN: MapajulelbHbIE IIOCKOCTH; CBOMCTBAa MapajUIeNbHBIX IUIOCKOCTEH. IIpocreimme
MIPOCTPAHCTBEHHbIE (PUTYPHI HA MJIIOCKOCTH: TETpa’ap, KyO, napajuiesenune1; NOCTPOCHUE CEUEHH.

[lepneHUKYISIPHOCTD NPAMOM M IJIOCKOCTH: MEPIEHIUKYISPHBIE INPsSMBIE B MPOCTPAHCTBE,
IIpsIMBIE NTapaJIJIEIbHBIE U NTEPIIEHIUKYISIPHBIE K IUNIOCKOCTH, IPU3HAK MTEPIICHIUKYISIPHOCTH NPSIMOHN U
IIJIOCKOCTH, TEOPEMA O MPSIMON MEPIEHIUKYISPHON IUIOCKOCTU. YTUIBI B MIPOCTPAHCTBE: YrOJl MEKIY
MPSIMOM M TUIOCKOCTBIO; JIBYTPAHHBIM yroJj, JIMHEWHBIM yroJl IByrpaHHoro yria. llepnennukynsp u
HAaKJIOHHBIE: PACCTOSHUE OT TOYKH JI0 IJIOCKOCTH, PACCTOSIHUE OT MPSAMOM JI0 IJIOCKOCTH, IPOEKIMS
¢burypsl Ha IUIOCKOCTb. llepneHIuKyIsSpHOCTh IUIOCKOCTEW: MpHU3HAK MEPHEHAUKYISIPHOCTH IBYX
mrockocteil. Teopema 0 TpEX MepreHIUKYIIIpaX.

MHOrorpaHHUKHU

[loHATHE MHOTOrpaHHHMKA, OCHOBHBIE JJIEMEHTHl MHOTOTPAaHHWKA, BBINYKJIBIE W HEBBITYKIIbIE
MHOTOTPaHHUKH; DPa3BEPTKA MHOTOrpaHHUKa. [Ipu3ma: n-yronpHas npusMa; I'PaHH M OCHOBAHHUSA
IIPU3MBI; NIPsIMasi ¥ HAaKJIOHHAs IPU3Mbl; OOKOBas U IOJHAas MOBEPXHOCTh Mpu3Msbl. [lapannenenunen,
IPSIMOYTOJIBHBIN MapajuleNIeNANe] U ero cBoicrsa. Ilupammpa: n-yrosnbHas nUpaMuia, I'PaHU H
OCHOBaHME NHUpaMHbl; OOKOBas W MOJHAs IOBEPXHOCTb MUPAMUAbI; MPaBWIbHAs U YCEUEHHas
UpaMua. DJIEMEHTHl IPU3Mbl U nupamubl. [IpaBUiIbHBIE MHOTOTPaHHMKH: MOHATHE MPABHIIBHOTO
MHOTOTPaHHHUKA; IIPaBWJIbHAS MPU3Ma U IPaBUJIbHAS NMUPAMUIA; IPABWIIBHASA TPEYroJIbHAs MUPaMKIA
U MIPaBWIBHBIN TeTpa’p; KyO. IIpeacraBienne o npaBUIbHBIX MHOTOTPAHHUKAX: OKTa’p, J0JEKadIp
n ukocadp. CeueHus NpyU3Mbl U IUPAMUIBL.

CuMMeTpHs B IPOCTPAHCTBE: CUMMETPUS OTHOCUTEIBHO TOYKH, IIPSAMOM, IIJIOCKOCTH. DJIEMEHTBI
CUMMETPUHU B NUPAMHUJAX, IIapajuIeIeMIIeaX, IPABUIBHBIX MHOTOTPaHHHKAX.

Bbruncienue 31eMeHTOB MHOTIOTpaHHMKOB: pé&Opa, aumaroHanu, yrisl. [lnomans OGokoBoi
IIOBEPXHOCTH U IOJIHOW MOBEPXHOCTU MPSAMON HPU3MBI, IUIOIIAJb OCHOBAaHHH, TeopemMa 0 OOKOBOIi
MIOBEPXHOCTU MpsMON mnpu3Mmbl. [lnomans OOKOBOM MOBEPXHOCTM M TMOBEPXHOCTH MPABUIBHOMN
NUpaMubl, TeopemMa O Iuomaau ycedyéHHod nupamujsl. [lonsarue o6 o6béme. OOBEM mupamuppbl,
IIPU3MBL.

[TooOHble Tena B mpoctpancTBe. COOTHOLICHUS MEXY IJIOLIAIMU OBEPXHOCTEH, 00bEMaMu
0I0OHBIX TEIL.

11 KJIACC

Tesna Bpamenus

[{unuuapuyeckass MOBEPXHOCTb, OOpa3ylolue  LUIMHIPUYECKOH  IMOBEPXHOCTH, OCh
LWIMHAPUYECKOH noBepxHoCTH. LIumuHp: ocHOBaHMS U OOKOBasi MOBEPXHOCTh, 0Opa3youas u och;
IUI0IA/Jb OOKOBOM M MOJHOM MOBEPXHOCTH.

Konnueckass MOBEpXHOCTb, 0Opa3yrolie KOHMYECKOW TOBEPXHOCTH, OCh U BepIIHHA
KOHHYECKOW moBepxHOcTH. KOHyC: OCHOBaHME M BepUIMHA, 00pa3youas U 0Ch; IUIONMAAb OOKOBOM U
MIOJIHOW TOBEPXHOCTU. YCEUEHHBI KOHyc: o0O0pasymloliue U BbICOTa; OCHOBaHHUA U OOKOBas
ITOBEPXHOCTb.



Cdepa u 1map: UeHTp, paguyc, AWAMETp; IUIOHIaIb MOBEpXHOCTH cdepsl. Biammuoe
pacrosioxenue chepsl U MIOCKOCTH; KacaTeNlbHas INIOCKOCTh K cdepe; Ionaas chepsl.

N3o00paxkenue Ten BpalieHus Ha IIIOCKOCTH. Pa3BépTka muiIuHApa U KOHYyCA.

KomOunamum Ten BpalleHuss ¥ MHOTOTPAaHHMKOB. MHOTOIpaHHUK, OMUCAHHBIA OKOJIO c(hepsbl;
cdepa, BMcaHHAsi B MHOTOT'PaHHUK, UM TEJIO BPAILICHHS.

[Tonsitue 06 06bEMe. OcHOBHBIE cBOMcTBAa 00BEMOB Ten. Teopema 00 06bEME IPAMOYTOJILHOTO
napaienenunena u ciueacTeus u3 He€. O0bEM nmmHpa, Konyca. O0bEM mIapa u iomanb chepsl.

[TonoOHusIe Tena B mpocTpancTBe. COOTHOMICHUS MEXKY TUIOMIAIIMU TIOBEPXHOCTEH, 00bEMaMu
M0T00HBIX TE.

Ceuenust IMHIpA (MApaJUIEIBbHO U NEPIIEHIUKYISPHO OCH), CEYEHMsI KOHYyca (MapajielbHOe
OCHOBAHUIO U MPOXOJILEe Yepe3 BEPILNHY), CEUEHUs 11apa.

BekTopbl 1 KOOpAUHATHI B IPOCTPAHCTBE

Bektop Ha muockoctTy M B mpocTpaHcTBe. CloXeHHE W BbIYUTAHHE BEKTOPOB. YMHOXKEHHE
BEKTOpa Ha uwucio. PaznoxeHue Bekropa Mo TpEM HEKOMIUIAHApHBIM BekTopaM. IlpaBuio
napajuienenunesna. Pemenue 3amad, CBSI3aHHBIX C MPUMEHEHUEM IMPaBUJI JEUCTBUN C BEKTOPAMHU.
[IpsmoyronpHas cucreMa KoopauHaT B mpocTpaHcTBe. Koopauuarsl Bektopa. [Ipocreiimue 3agaun B
KOOpJIuHaTaX. Yrojq Mexay Bekropamu. CkansipHOe NpoU3BEIEHHE BEKTOPOB. BrluucieHnue yrios
MEXAY MPSAMBIMU M IUIOCKOCTSIMH. KOOpAMHATHO-BEKTOPHBIM METOJ| IPU PELICHUH T'€OMETPUUYECKUX
3a/1a4.

IINTAHUPYEMBIE PE3YJIbTATBI
JIMUHOCTHBIE PE3YJIBTATHI

JIMYHOCTHBIE pE3yNbTaThl OCBOCHHS TMpOorpaMMbl yueOHOTO mpenMera «MareMaTukay
XapaKTepU3yIOTCS:

I'paxxnanckoe BociMTaHHe:

c(hOpPMUPOBAHHOCTHIO TPAKIAHCKON IMO3UIIMH 00YUYaIOMIEeroCsl KaKk aKTUBHOTO W OTBETCTBEHHOTO
YJIeHa POCCHMCKOTO OOIIECTBA, MPEACTAaBICHUEM O MaTEMaTHYECKUX OCHOBaX (PYHKIIMOHUPOBAHHS
pPa3IUYHBIX CTPYKTYp, SBJICHHH, MPOIEAYp TPaXTAaHCKOTo oOmiecTBa (BBIOOPHI, OMPOCHI W TIp.),
YMEHHEM B3aMMOJICHCTBOBATh C COIMAJBbHBIMH MHCTHTYTAaMH B COOTBETCTBHHM C UX (DYHKIUSAMU H
Ha3HAuYCHHEM.

IMaTpuoTHYeCcKoe BOCIUTAHME:

c(hOpPMUPOBAHHOCTBIO POCCHMCKON TPaKJAHCKOW HICHTUYHOCTH, YBKCHUS K TMPOIUIOMY H
HACTOSIIIEMY POCCHICKOM MaTeMaTHKH, LIEHHOCTHBIM OTHOIIEHHUEM K JIOCTHXKEHHSM POCCHUUCKHUX
MAaTE€MaTHUKOB U POCCUICKON MAaTeMaTHUE€CKOU IIKOJIbI, K UCIIOIb30BAHUIO ATUX TOCTUKEHUHN B IPYTUX
HayKaX, TEXHOJIOTHSIX, cpepax SIKOHOMUKH.

JlyXOBHO-HPABCTBEHHOI0 BOCIIMTAHMS:

OCO3HAHHEM JTyXOBHBIX [IEHHOCTEH POCCUICKOTO Hapoa; chOPMUPOBAHHOCTHIO HPABCTBEHHOTO
CO3HAHHUS, ITUYECKOTO MOBEJICHHUS, CBA3aHHOIO C IPAKTUYECKUM MTPUMEHEHUEM JOCTUKEHUN HAyKH U
NeSITeNbHOCTBIO YUYEHOT0; OCO3HAHUEM JIMYHOTO BKJIAJIa B IOCTPOCHUE YCTOMUMBOTO OyAyILEero.

cTeTnUecKoe BOCIIMTaHMeE:

ACTETUYECKMM OTHOILIEHUEM K MHUPY, BKIIOYAs ICTETUKY MAaTeMaTHYECKUX 3aKOHOMEPHOCTEW,
00BEKTOB, 3aJay, pEIICHUN, pacCYKIEHUI; BOCIPUUMYUBOCTBI0 K MAaTEMaTHYECKHM acIeKTam
pa3IMYHBIX BUJIOB UCKYCCTBA.

du3znuyeckoe BOCIUTAHHUE:

c(OpMUPOBAHHOCTHIO YMEHHUS MPUMEHSATh MaTeMaTHYeCKHe 3HAHUS B MHTEpEcax 3I0pPOBOTO U
0e30macHOTO 00pasa KU3HU, OTBETCTBEHHOTO OTHOIIEHHUS K CBOEMY 3JI0pPOBBIO (30pOBOE MHUTAHUE,
cOamaHCHPOBaHHBIN PEXKHUM 3aHATHI M OTIbIXA, perylspHas (u3nuecKas aKTUBHOCTB); (PU3MUECKOTO
COBEPLICHCTBOBAHMS, IIPU 3AHATUAX CIIOPTUBHO-030POBUTEIBHOMN AEATEIBHOCTBIO.

Tpynosoe Bociutanue:



TOTOBHOCTBIO K TPYZY, OCO3HaHHUEM LEHHOCTH TPYIOJIIO0US; HHTEPECOM K pa3iIMyuHBIM cdepam
npo(ecCHOHANBPHON JAEATENbHOCTH, CBSI3aHHBIM C MAaTEMaTHKOW U €€ MPUIIOKCHUAMH, YMEHUEM
COBEpIIIaTh OCO3HAHHBIA BBIOOpP Oymymied mpodeccuu U peann30BBHIBATH COOCTBEHHBIC >KM3HCHHBIE
IUTaHBI; TOTOBHOCTBIO M CHOCOOHOCTBIO K MaTeMaTH4YEeCKOMY OOpa3oBaHMIO U caMOOOPa30BaHHUIO Ha
MPOTSHKEHUU BCEH JKU3HU; TOTOBHOCTBIO K AKTMBHOMY YYacTHIO B PELIEHUU IMPAKTUYECKUX 3a1a4
MaTeMaTH4YECKON HAIpaBJIEHHOCTH.

JKO0JIOTHYEeCKOe BOCIIUTAHHE:

C(OPMHUPOBAHHOCTBIO  HKOJIOTHYECKOW  KYJIbTYpHl, TOHUMAaHUEM BIHMSHUS  COIHAJIBHO-
SKOHOMHYECKHX IIPOLIECCOB HA COCTOSIHUE MPUPOJHOM M COLMAIBHOM CpelIbl, OCO3HAHUEM
r100aIbHOTO XapakTepa SKOJIOTUYECKUX MpoOIeM; OpUeHTaluell Ha NMPUMEHEHHE MaTeMaTUYEeCKUX
3HAHMUN 715 pelieHus 3a7a4d B 00JaCTH OKpY’Karollel cpebl, INIAaHUPOBAHMSI IOCTYNIKOB U OLIEHKH UX
BO3MOXHBIX ITOCJIEICTBUHN JJIsl OKPY’KAIOLEH CPEIbl.

IleHHOCTH HAYYHOI' O MO3HAHUS:

c(OpPMHUPOBAHHOCTHIO MUPOBO33PEHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO Pa3BUTHUS
HayKl ¥ OOIIECTBEHHON MPaKTHUKW, MTOHMMAHUEM MaTeMaTH4YeCKONM HayKH Kak cepbl 4eIoBeuecKOn
NEeSITEIbHOCTH, ATANOB €€ Pa3BUTUS M 3HAYMMOCTH JUISl Pa3BUTHS [IUBUIN3AINH; OBJIAJIEHUEM SI3BIKOM
MaTeMaTUKd M MaTeMaTHYeCKOM KyJIbTYpOM KakK CpeICTBOM TIO3HAHMUS MHUPA; TOTOBHOCTBIO
OCYILIECTBIISATh IPOEKTHYIO U UCCIIEI0BATENbCKYIO JESITEIbHOCTh MHIMBUYaIbHO U B TPYIIIIE.

METANPEIAMETHBIE PE3YJIbTATDBI

MeranpeaMeTHbIE PE3yJIbTAaThl OCBOCHUS MPOTpamMMbl yueOHOTO mpenmera «MaTemaTukay
XapaKTEPHU3YIOTCS OBJIAJICHUEM YHUBEPCATHbHBIMHU HO3HABAM ENbHBIMU OCICMBUAMU, YHUBEPCATIbHLIMU
KOMMYHUKAMUBHBIMU OCUCMBUAMU, YHUBEPCATbHLIMU Pe2VSIMUBHbIMU OeUCTNEUIMU.

1) VYnusepcanvuvie nosnasamenvmvie Oeticmsus, obecneuusaom Gopmuposanue 0a308vix
KOCHUMUBHBIX NpOYeccos obyuarowuxcs (0ceoenue memooo8 MNO3HAHUS OKpYyHcarowe2o mupa,
npuMeHeHue 102UeCKUX, UCCIe008amelbCKUX onepayull, ymeHui pabomams ¢ uHpopmayueti).

ba3oBrble Jornvyeckue geiicTBus:
® BBIBIATh M XapaKTePU30BaTh CYIIECTBCHHBIC TPU3HAKH MATEMAaTHYECKUX OOBEKTOB,
MOHATHUM, OTHOIICHHH MEXAy TOHATHUAMU, (OPMYIHPOBATH OMPEIACICHUS TOHSATHH;
YCTaHABJIMBATh CYIIECTBEHHBIN MpPHU3HAK KiIacCHU(UKAIIMK, OCHOBAHMS I OOOOIICHUS W
CpaBHEHUS, KPUTEPUHU TPOBOJUMOIO aHAIN3A;
e BOCHPHHUMATh, (opMyaUpPOBaTH M NPEOOPA3OBBIBATH CYKIACHHS: YTBEPAUTCIBbHBIC U
OTpHIIATEIIbHBIC, CIMHUYHBIC, YaCTHHIE U OOIIUE; YCIOBHBIE,

® BBIABIATh MaTeMaTUYECKHE 3aKOHOMEPHOCTH, B3aMMOCBSI3M W TPOTHUBOpEYMsl B (akTax,
JMAHHBIX, HAOMIOACHUSAX M YTBEPXKICHUAX; TIpe/ylaraTb KPUTEPUU IS BBISBIICHUSA
3aKOHOMEPHOCTEH U MIPOTUBOPEUHH;
e JleNaTh BBIBOJBI C MCIOJB30BAaHUEM 33aKOHOB JIOTMKHM, ACAYKTUBHBIX W HWHIYKTHUBHBIX
YMO3aKJIFOU€HHUI, YMO3aKIIFOUEHHUI 110 aHAJIOTUH;

® [POBOJUTH CAMOCTOSTEIBHO J0KA3aTeNbCTBA MATEMATUYECKUX YTBEPKACHUN (IIPSIMBIE U OT
MPOTUBHOTO), BBICTPAUBATh APTYMEHTALUIO, TMPUBOAUTH MPHUMEPbl M KOHTPIPUMEPHI;
000CHOBBIBAaTh COOCTBEHHBIE CYX/ICHHUS U BBIBOJIBI,

e BBIOMpATH CIOCOO pelieHus yueOHOU 3a/1adyn (CpaBHUBATh HECKOJIBKO BAPUAHTOB PELICHHUS,

BBIOMpAThH HarboJIee MOIXO AN ¢ YIETOM CaMOCTOSITENIHHO BBIICJICHHBIX KPUTEPHEB).
ba3zoBble ucciaeaoBarelbcKHe JeHCTBHUA:
® ICIIOJIb30BAaTh BOMPOCHI KaK HCCIEAOBATENbCKUNA MHCTPYMEHT MO3HAHUS; (HOPMYyIUPOBATH
BOMPOCHI, (PUKCHUPYIOILME MPOTUBOpEYHEe, MPoOIEeMy, YCTaHABIUBATh MCKOMOE U JIaHHOE,
(hopMHpOBaTh TUTIOTE3Y, APTYMEHTHPOBATH CBOIO TIO3UIINIO, MHEHHUE;

® T[POBOJUTH  CAMOCTOSITEIbHO  CIUIAHUPOBAHHBIA  3KCHEPUMEHT, MCCIEJOBAaHUE  IIO
YCTaHOBJICHHIO OCOOCHHOCTEH MaTeMaTU4YeCKOT0 00BEKTa, SBICHUS, MPOIIECCa, BBISIBICHUIO
3aBUCHUMOCTEH MEXy 00bEKTaMU, SIBICHUSIMH, TPOIIECCaAMU;



CaMOCTOSITENIBHO (popMyIIHpOBaTh 0O0OIIEHUS M BBIBOJBI MO pe3yibTaTaM MPOBEAEHHOTO
HAOJIOJICHUS, WCCIEAOBAHUS, OICHUBATH JOCTOBEPHOCTHh IOJIYYCHHBIX pPE3yJIbTaTOB,
BBIBOZOB M 0000IICHHIA;

MIPOTHO3UPOBATH BO3MOXKHOE PAa3BUTHE MPOIECCa, & TAKKE BBIIBUTATH MPEATIOTIOKEHUS O €ro
Pa3BUTHH B HOBBIX YCIIOBHSIX.

Pa6ora ¢ undpopmanueii:

BBISBIIATH eUIHUTH WHPOPMALNY, JAaHHBIX, HEOOXOJAUMBIX U OTBETa HA BOIPOC W JUIA
pelIeHus 3a/1a4H;

BBIOMpaTh  WHPOPMALMIO W3  HUCTOYHMKOB  PA3JIMYHBIX  THIIOB, AaHAJIM3HPOBATH,
CHCTEMATH3UpPOBaTh W HMHTEPIPETUPOBATh HMH(GOPMAIMIO pa3IMYHBIX BHIOB U (HOpM
[IpE/ICTaBICHMUS;

CTPYKTYpUPOBaTh MH(OPMALINIO, MIPEICTABIATh €€ B pa3iIMuHbIX (OopMax, UIUTIOCTPUPOBATH
rpaduuecku;

OIICHUBATh HAJEKHOCTh HH(POPMALIMH IO CAMOCTOSTENBHO CHOPMYIUPOBAHHBIM KPUTEPHSIM.

2) Vuueepcanvhvie KOMMYHUKAMUGHblE Oelicmeus, 00ecneyusaom c@opmupo8aHHoCHb
COYUANBHBIX HABLIKOB 00YUAIOUWUXCSL.
Oo0menue:

BOCIIpUHUMATb H q)OpMy.TII/IpOBaTB CY)XKICHHA B COOTBCTCTBHUU C YCIOBUAMHU W LCIIAMH
O6HIGHI/I5[; SICHO, TOYHO, I'PAMOTHO BBbIpaXXaTb CBOIO TOYKY 3PCHHA B YCTHBIX W IIMCBMCHHBIX
TEKCTAaxX, AdaBaTb IMOJACHCHHA IO XOJAY PCIICHHA 3aaadyd, KOMMCHTUPOBATH HOJ'Iy‘—ICHHI:Iﬁ
pe3yIbTarT;

B XOJie OOCYKICHHs 3a/laBaTh BOIPOCHI IO CYIIECTBY OOCYXIaeMOW TEMBbI, MPOOIEMBI,
pemaeMof/'I 3aaa4u, BbICKA3bIBATh UACHU, HALICIICHHBIC HA IIOMCK PCHICHU A, COITIOCTABIATE CBOU
CYKIEHHs C CYKICHHUSMH JIpPYrUX YYaCTHUKOB JHajora, OOHApyXWUBaTh pasziIHuue H
CXOJICTBO TO3UIIHIA; B KOPPEKTHOH hopMe PopMyTHpOBaTh pa3HOTIIACHS, CBOM BO3PAKEHIS,
MPEICTaBIATh PE3YJAbTaThl PEUICHHUS 3a/aud, AKCIICPUMEHTAa, HCCIEIOBAHHS, IPOCKTA;
CaMOCTOSITEIGHO BBIOMpaTh (GOpMarT BBICTYIUIGHHS C YYETOM 3ajad Mpe3eHTAlUU |
0COOEHHOCTEH ayTUTOPHH.

CoTpyaHun4ecTBo:

MOHUMAaTh W HCIIOJL30BATh MPEUMYIIECTBA KOMAHJIHON W MHIMBHUAYaIbHON pabOTHI NpH
peleHnr y4eOHBIX 3ajad; MPHHAMATh Ie]Ib COBMECTHOW JIESTEIBLHOCTH, IUIAHHUPOBATH
OpraHu3aIui0 COBMECTHOM pabOThI, paclpeneNsaTh BUAbI padoT, TOrOBAPUBATHCS, 0OCYKIAaTh
MpoIIeCcC U pe3yabTaT paboThl; 00001IaTh MHEHHS HECKOJIBKUX JIFOJICH;

y4acTBOBaTh B TPYIIOBBIX (opMax paboThl (0OCYXIeHHS, OOMEH MHEHHH, «MO3TOBbBIC
IITYPMBI» W HHBIC); BBITIOJIHITH CBOIO YacTh pabOTHl U KOOPIMHUPOBATH CBOM JICHCTBHS C
JIPYTUMH YJICHAMH KOMAaHIIbI; OIICHMBATh Ka4eCTBO CBOErO BKJAJa B OOMIMH MPOAYKT IO
KPUTEPHIM, CHOPMYITHUPOBAHHBIM YYACTHUKAMU B3aUMOICHCTBUSI.

3) Vuusepcanvuvie pezynamuenwie Oeticmgus, obOecneyusarom @GopmMuposanue CMulCI08bIX
yCI’I’laHO60K U HCUZHEHHBIX HABBIKOB JIUYHOCMU.
Camoopranuszanmsi:

COCTaBJISATH IUIAH, AITOPUTM PELICHUS 3aJjaui, BBIOUPATh COCO0 PELIeHUs C yUETOM
UMEIOIINXCS PECYPCOB U COOCTBEHHBIX BO3ZMOKHOCTEH, apryMEeHTHPOBATh U KOPPEKTUPOBATh
BapHAaHTHI PELICHUH C y4ETOM HOBOM MH(pOpMaINH.

CaMOKOHTPOJIB:

BJAJI€Th HABBIKAMH MO3HABAaTEIbLHOM pe(I)HeKCI/II/I KaK OCO3HaHHs COBCPIIACMBIX JENCTBUI U
MBICJIUTCIIBHBIX  IIPOLECCOB, HUX PE3YJIbTATOB; BJAACTH criocobamMu CaMOITPOBCPKHU,
CaAMOKOHTPOJIA TpouecCa U pe3yJjibTaTa pCIICHUA MaTeMaTH4eCKOM 3aga4u,

npeABUACTL TPYAHOCTH, KOTOPBIC MOT'YT BO3HUKHYTH IIpH PCHICHUU 3aa4d, BHOCHUTH
KOPPECKTHBBI B MACATCIIBHOCTL Ha OCHOBC HOBBIX O6CTOHTCHLCTB, JaHHBIX, HalJIEeHHBIX
OIJ_II/I60K, BBISIBJICHHBIX pr,[IHOCTCfI;



® OIICHMBATh COOTBETCTBHE pE3yJbTaTa IENU U YCIOBUSAM, OOBACHATH MPUUYMHBI JOCTHKEHUS
WIA HEJIOCTHKCHHUS pPE3yJbTaTOB JAEATENbHOCTH, HAXOJUTh OIIMOKY, JaBaTh OIICHKY
pUOOPETEHHOMY OTIBITY.

HNPEIMETHBIE PE3YJIbTATbBI
10 KJIACC

OmnepupoBaTh NOHATUSAMH: TOUKA, TPsAMasi, IUIOCKOCTb.

[TpuMeHsTh aKCHOMBI CTEPEOMETPHUH U CIIEACTBUS U3 HUX MPH PEIICHUH T€OMETPHUECKUX 3a1a4.

OmnepupoBaTh MOHATUSAMHE: MTAPATUICTBHOCTD U TIEPIICHIUKYISIPHOCTD TPSMBIX H TUIOCKOCTEH.

KnaccugumnmposaTs B3anMHOE PacIioIOKEHHUE MPSIMBIX M IJIOCKOCTEH B MMPOCTPAHCTBE.

OmnepupoBaTh MOHATUSMU: JIBYIPAaHHBIA Yroj, TpaHW JBYIPaHHOTO yria, pedpo ABYrpaHHOTO
yIJIa; JUHEWHBIN YroJI IBYTPAHHOTO YIJIa; IpajlyCcHas Mepa ABYTPaHHOIO yria.

OnepupoBaTh TOHATHSIMHU: MHOTOTPAHHUK, BBIMYKIBIA M HEBBIMYKJIbIH MHOTOTPAaHHUK,
AIIEMEHTHI MHOTOTPaHHHUKA, IPaBUWIILHBIA MHOTOT PaHHUK.

Pacnio3HaBate OCHOBHBIE BHIBl MHOTOTPAHHUKOB (MHpamua; TPU3Ma, TPSIMOYTOIBHBIA
napajuiesienume, Kyo).

KnaccuguimpoBats MHOTOIpaHHUKY, BBIOMpasi OCHOBaHMS i Kiaccu(UKaluu (BBITYKIIbIE U
HEBBINTYKJIBIE MHOTOTPAaHHHWKH, TpPaBUJIbHBIE MHOTOTPAaHHWKH, TIPSMbIE W HAKIOHHBIC TPU3MBI,
napasuieNenune/sibl).

OmnepupoBaTh MOHATUSAMH: CEKYIIasl INIOCKOCTh, CEUEHNE MHOTOTPAHHHKOB.

OOBACHATH MPUHILIMITBI TOCTPOEHUS CEUEHUH, UCTIONIb3Ysl METO/I CIIEIOB.

Crpoutb ceueHUS MHOTOTPAHHHKOB METOJIOM CIJIEJOB, BBINOJHATH (BBIHOCHBIE) IIJIOCKHE
YEPTEKU U3 PUCYHKOB MPOCTHIX OOBEMHBIX (PUTYp: BUJ CBEPXY, COOKY, CHH3Y.

Pemarp 3agaum Ha HaX0XJAEHHE TEOMETPUYECKUX BEJIMYMH MO oOpaslaMm WU alropUTMam,
MPUMEHSIS] U3BECTHBIE aHAJTMTUYECKUE METOIbI TIPH PELICHUH CTaHJAPTHBIX MaTeMaTHUECKUX 3a7a4 Ha
BBIYMCIICHUE PACCTOSIHMNA MEXAY ABYMS TOYKaMHU, OT TOYKH JO HPSIMOM, OT TOYKH JI0 TUIOCKOCTH,
MEXAY CKPELIUBAIOLIUMUCS TPSIMbIMHU.

Pemarp 3agaum Ha HaX0XJAEHHE TEOMETPUYECKUX BEJIMYUH MO oOpa3laMm WId alropUTMam,
MIPUMEHSS U3BECTHBIC AHAJTMTUYECKUE METO/IbI MPH PELICHUH CTaHAAPTHBIX MaTeMaTUYECKUX 3a/1a4 Ha
BBIYHCIICHUE YITIOB MEXAY CKPEIIMBAIOIIMMUCA MPSIMBIMU, MEXAY NPSIMOU U IMJIOCKOCTBHIO, MEXKIY
IJIOCKOCTSIMU, IBYTPaHHBIX YIJIOB.

Boruncnsate 00bEMBI U IUIOHIAAM IOBEPXHOCTEH MHOTOIPAHHUKOB (MIpU3Ma, NHpaMuia) c
MpUMEHEHHEeM (OPMYII; BBIUMCISATH COOTHOIICHUS MEXAY IUIOMIAJSMHU TOBEPXHOCTEH, 00béMaMu
MOJ0OHBIX MHOTOTPAHHUKOB.

OnepupoBaTh NOHATUSMU: CUMMETPHUSI B MPOCTPAHCTBE; IIEHTP, OCh M IUIOCKOCTh CUMMETPHUU;
LEHTP, OCh U MJIIOCKOCTh CHUMMETPUU (PUTYPHI.

W3Bnekatrb, mpeoOpa3oBbIBaTh M HWHTEPIPETHPOBATH HH(OPMALMIO O MPOCTPAHCTBEHHBIX
reOMeTPHUECKUX QUrypax, MPeACTaBICHHYIO HA YePTEeKaxX U PUCYHKAX.

[IpumensTe  reoMmerpuyeckue  (akThl Uil PEUIEHUS  CTEPEOMETPUYECKMX  3ajad,
MPENOoJaralIiX HECKOJIbKO IaroB pelIeHus, eClid YCIOBHUS PUMEHEHUS 3a/1aHbl B IBHOU (opMme.

[TpuMeHsTH MpocTeiine NporpaMMHbIE CPEACTBA U HIIEKTPOHHO-KOMMYHUKALIMOHHBIE CUCTEMBI
IIPU PELICHUU CTEPEOMETPHUECKUX 3aaY.

[IpuBOAUTH MpHUMEPHl MAaTEMAaTHUECKUX 3aKOHOMEPHOCTEH B MPUPOJAE U KHU3HH, paclo3HaBaTh
MIPOSIBJICHNE 3aKOHOB F'€OMETPUHU B HCKYCCTBE.

[IpuMeHsATh TMOJIydeHHBIE 3HAHHUS Ha IMpPAaKTHKe: aHATU3UPOBaTh peajibHbIE CUTYyallud MU
NPUMEHATh U3yYCHHBIE TIOHATHUS B INPOIECCE MOMCKA PEIICHUs] MaTeMaTu4ecku chopMyaupoBaHHOMN
npoOsieMbl, MOJIEIUPOBATh peallbHbIE CUTYAllMM Ha SI3bIKE T'€OMETPHH, MCCIIENOBATH MOCTPOEHHBIE



MOJICIM C HCIOJIb30BAaHUEM T'€OMETPHUYECKMX TIOHATHA M TEOpeM, ammapara aiareOphl; perarb
IIPAKTUYECKUE 3a7a4U, CBS3aHHbBIC C HAX0XKICHUEM I€OMETPUYECKUX BEIUYMH.

11 KJIACC

OnepupoBaTh NOHATHAMH: IMJIMHAPHUYECKAsT IMOBEPXHOCTb, 00pa3yroliue IWINHAPHIECKON
MOBEPXHOCTH; HWJIMHJP; KOHHYECKAsi TTOBEPXHOCTh, 00pa3yromue KOHMUECKOH MOBEPXHOCTH, KOHYC;
cepuyeckas MOBEPXHOCTD.

PacriosznaBats Tena BpamieHus (IMHAP, KOHYC, cdepa u map).

OOBACHATH CIIOCOOBI NOJYYEHMSI TEJl BpalllEHUsI.

KrnaccuduimpoBars B3auMHOE pacioioskeHre cephl U MII0CKOCTH.

OnepupoBaTh MOHATUSMHU: IIAPOBOH CETMEHT, OCHOBAaHHE CETMEHTAa, BBICOTA CErMEHTa;
apOBOM CJI0M, OCHOBAHHE IIAPOBOTO CJIOSA, BBICOTA APOBOTO CJIOS; IAPOBOU CEKTOP.

Bbrancnare 00bEMBI W IUIOMIANU TOBEPXHOCTEH TEN BpAIICHUS, T'€OMETPHYECKUX TEl C
MIpUMEHEHUEM (POPMYIIL.

OmnepupoBaTh TMOHATHUSAMH: MHOTOTPAaHHHK, BIMCAaHHBIA B cepy M ONMUCAHHBIA OKOJO cheps;
cdepa, BiMCaHHAss B MHOTOTPAaHHUK HJIH TEJIO BPAIICHUSI.

BbIUuCIATE COOTHOMIEHHSI MEXK Ty TUTOIIA SIMH MTOBEPXHOCTEH 1 00BEMaMHU TTOIOOHBIX TEII.

N3o0paxkaTte wn3ydaemble QHUTYPHl OT pPYKH W C TPUMEHEHHEM TMPOCTBIX YEPTENKHBIX
WHCTPYMEHTOB.

BbInosHATE (BBIHOCHBIE) IJIOCKHE YEPTEKU W3 PUCYHKOB HPOCTBHIX OOBEMHBIX (QUTYp: BUA
CBEpXY, COOKY, CHU3Y; CTPOUTH CEUCHHUS TeIl BpaIICHUSI.

W3BnekaTh, WHTEPIPETHPOBATH W TPEOOPa3OBBIBATE HH(MOPMAIMIO O MPOCTPAHCTBEHHBIX
TeOMETPUIECKUX (PUTYpax, MPEICTaBICHHYIO Ha YepPTekKaxX U PUCYHKAX.

OnepupoBaTh MOHSATHEM BEKTOP B IPOCTPAHCTBE.

BoInosHATh AEMCTBHS CIIOKEHHS BEKTOPOB, BHIYMTAHUS BEKTOPOB U YMHOKEHHUS BEKTOpa Ha
YHCJI0, 00BICHITH, KAKUMH CBOMCTBAMHU OHM 00JIaNaroT.

[IpumeHsTH NpaBUiIO Napasuieenunea.

OnepupoBaTh MOHATHSIMH: 1€KapTOBbI KOOPAUHATHI B MIPOCTPAHCTBE, BEKTOP, MOAYIIb BEKTOPA,
PaBEHCTBO BEKTOPOB, KOOPJAMHATHI BEKTOpPAa, YroJ MEXKIY BEKTOPAMH, CKAISPHOE MPOU3BEACHUE
BEKTOPOB, KOJUIMHEAPHBIE U KOMILJIAHAPHBIE BEKTOPBI.

Haxonuth cyMMy BEKTOpPOB M TNPOU3BEACHHME BEKTOpa HA YHUCIIO, YroJ MEXIY BEKTOpami,
CKaJISIpHOE TPOU3BEICHUE, PACKIIAIBIBATh BEKTOP MO JBYM HEKOJUIMHEAPHBIM BEKTOPAM.

3aaBath MJIOCKOCTh YPAaBHEHHEM B JIEKaPTOBOM CHCTEME KOOPIUHAT.

[Ipumensats  reomerpuyeckue  (akThl I8 pEUICHUS  CTEPEOMETPUYECKHX  3ajad,
MIPEIOJIaraloINX HECKOJIBKO I1aroB PEHIeHHs], €ClId YCIOBHS MPUMEHEHUS 3aJaHbl B SBHOU (hopMme.

Pematp mnpocteiiiiiue reomMeTpuyeckue 3a7adyd Ha MIPUMEHEHHE BEKTOPHO-KOOPIMHATHOTO
MeTo/1a.

Pemarp 3agaum  Ha JI0Ka3aTelNbCTBO MATEMAaTHUYECKUX OTHOIIGHUH M  HAXOXXICHHE
FeOMETPUYECKUX BEJIMYMH MO O00pasliaM WIM alropuTMaM, MPUMEHSS W3BECTHBIE METOJbI IpHU
pEIIeHUU CTaHAAPTHBIX MaTeMaTHYEeCKHX 3a7ay.

[TpuMeHsTh mpocTeiiiiue TporpaMMHbIE CPEJICTBA U AIEKTPOHHO-KOMMYHHUKAIIHOHHBIE CHCTEMBI
IIPU PELICHUU CTEPEOMETPHUECKUX 3aaY.

[IpuBOIUTE MpUMEpPbl MaTEMAaTUYECKUX 3aKOHOMEPHOCTEH B MPUPOJE U KHU3HHU, PACIIO3HABATH
MIPOSIBJICHUE 3aKOHOB F'€OMETPUHU B HCKYCCTBE.

[IpuMeHsTh MONydYeHHBbIE 3HAHMS Ha TNPAKTUKE: aHAIM3UPOBATh peajbHbIe CHUTYyallMd |
IPUMEHATh U3yYEHHbIE TOHATHS B INpOLECCe MOMCKA PEeIIeHUs] MaTeMaTu4ecku chopMyaupoBaHHOMN
npo0OseMbl, MOJIEIUPOBATh peallbHble CUTYallMM Ha SI3bIKE T'€OMETPHUH, HUCCIEOBATH MOCTPOECHHBIE
MOJIEIM C UCIOJIb30BAHUEM T'€OMETPHUECKUX IOHATHM M TeopeM, ammapara aireOphl; periarh
MIPAKTUYECKUE 3a1a4M, CBA3aHHBIE C HAX0XK/IEHUEM IeOMETPHUECKUX BEITUYHH.



TEMATHYECKOE IINIAHUPOBAHHME 10 KJIACC

KosnunyecTBo yacos DJIEeKTPOHHbIE
(uudposrwIe)
Ne HaumeHnoBanue pa3esioB U TeM o0pa3oBaTe/bHbIE
w/n nporpaMmb: Beero Konrpoabubie | IIpakTHyeckue pecype
padoTsbI padoThI
1 BBenenue B cTepeoMeTpuio 10
) [IpsimbIe ¥ IIOCKOCTH B IPOCTPAHCTBE. 12 1
[TapanienbHOCTh NPSAMBIX U MJIOCKOCTEN
3 HepneHnmfyns[pHOCTb MPSIMBIX U D
IJI0CKOCTEHN

4 Yrusl MeXy IPAMBIMHU U TUIOCKOCTSIMHU 10 1
5 MHoOrorpaHHuKH 11 1
6 O6BbEMBI MHOTOIPAHHUKOB 9 1
7 [ToBTOpEHME: CEUEHHUS], PACCTOSIHUSA U YTJIbI 4 1

OBUIEE KOJIMYECTBO YACOB I10 ITPO'PAMME 68 5 0

11 KIIACC

Koun4yecTBo yacoB JJIeKTPOHHBbIE
Ne i/t I:;:xg;g;::me PAINCIOB HTEM Beero KonTpoabubie | IlpakTnueckue glég(geﬂ)l];l:gbnm e
padoThI padoThI pecypebi
1 Tena BpaiieHus 12
2 OO6BEMBI TEN 5 1
3 BekTopbl 1 KOOpAMHATHI B IPOCTPAHCTBE 10 1
4 [ToBTOpEHwMeE, o6o6meHPvIe, 7 1
cUcCTeMaTu3alus 3HaHUH
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34 3 0




IHOYPOYHOE IIVTAHUPOBAHHUE 10 KJIACC

KoaunuecTBo 4acoB DJIeKTPOHHBbIE
Ne Mara nugposbie
Tema ypoka Konrpoabubie | IlpakTuuyeckue
n/n Bcero H3yUYeHus o0pa3oBaTejibHbIE
padoTsbI padoThI
pecypchl
OcHOBHBIE TIOHATHUSI CTEPEOMETPUU: TOUKA,
MpsiMast, MI0CKOCTh, IMPOCTPAHCTBO.
1 [IpaBuna n3o0paxkeHus: Ha pUCYHKaAX: 1 05.09.2023 https://dnevnik.ru/
M300paKeHUsI IIIOCKOCTEH, MapayieTbHbIX o
MPSIMBIX (OTPE3KOB), CEPETUHBI OTPE3Ka
[TonsaTus: mepecexaronecs mioCKOCTH, ]
2 1 https://dnevnik.ru/
MepeCeKarIInecs npsimMasi ¥ INI0CKOCTh 07.09.2023
[TonsaTus: mepecexaronecs mioCKOCTH, ]
3 1 https://dnevnik.ru/
MepeCEKaroIIrecs mMpamas 1 MI0CKOCTh 12.09.2023
3HAKOMCTBO ¢ MHOTOTpaHHUKaMHU,
4 n300paXxeHre MHOTOTPAaHHUKOB Ha 1 https://dnevnik.ru/
P P 14.09.2023
PUCYHKaX, Ha TPOEKIIMOHHBIX YEPTEKAX
HauanpHbie cBeficHUS 0 KyOe U TUpamMue,
5 UX pa3BEPTKU U Mojeau. CeueHust 1 https://dnevnik.ru/
Passep 19.09.2023
MHOTOT'PAaHHUKOB
HavanbeHble cBeieHus 0 Kyoe U mupamue,
6 X pa3BépTku u Mouenu. CeueHus 1 https://dnevnik.ru/
Pa3Bep 21.09.2023
MHOTOT'PAHHUKOB
ITousitre 00 aKCHOMATHYECKOM
7 IOCTPOCHUH CTEPEOMETPHUHN: aKCUOMBI 1 https://dnevnik.ru/
P PeOMETP 28.09.2023
CTEPEOMETPHUH U CIEACTBUS U3 HUX
ITousitre 00 aKCHOMATHYECKOM
8 IIOCTPOCHUHU CTEPEOMETPUN: AKCUOMBI 1 https://dnevnik.ru/
P PeOMETP 03.10.2023

CTCPCOMCETPUH U CIICACTBUSA U3 HUX




TTonsaTue 00 aKCHOMATUYECKOM

9 IIOCTPOECHUU CTEPEOMETPUM: aKCUOMBI 05.10.2023 https://dnevnik.ru/
CTEPEOMETPHUH U CIEACTBHS U3 HUX o
[TonsTHE 00 AKCHOMATUYECKOM
10 MIOCTPOEHUU CTEPEOMETPUHN: AKCHOMBI 10.10.2023 https://dnevnik.ru/
CTEPEOMETPUH U CIEACTBUS U3 HUX
B3anMHOe pacnosiokeHue npsiMbIX B
MIPOCTPAHCTBE: MEepEeCcEeKaroINecs, .
11 pocIp P B https://dnevnik.ru/
NapajuIeIbHbIE U CKPEIIUBAIOIINECS 12.10.2023
MpsIMbIE
[TapanienbHOCTh MPSAMBIX U TIIOCKOCTEN B
[IPOCTPAHCTBE: MapaljIeNIbHbIE MPSIMBbIE B
12 pocip P P . https://dnevnik.ru/
MIPOCTPAHCTBE; NaPAJUIEIIBHOCTD TPEX 17.10.2023
MIPSIMBIX
[TapanneabHOCTHh NPSIMBIX U TJIOCKOCTEHN B
13 npoctpanctse: [lapaninensHOCTh NpIMON 1 19.10.2023 https://dnevnik.ru/
MJI0CKOCTH
14 VYriasl ¢ coHanpaBI€HHBIMU CTOPOHAMM 24.10.2023 https://dnevnik.ru/
15 VYrois Mex 1y NpsMbIMU B TPOCTPAHCTBE https://dnevnik.ru/
AP pocIp 26.10.2023 | e
16 Yron mexay NpsMbIMU B IPOCTPAHCTBE 07.11.2003 https://dnevnik.ru/
7 [TapannenbHOCTH MIOCKOCTEH: httos.//d o/
S://dnevnik.ru.
MapajuieabHbIe INIOCKOCTH 09.11.2023 b
18 CpolicTBa napayuIeIbHbIX INIOCKOCTEN 14.11.2023 https://dnevnik.ru/
[IpocTeiimme npocTpaHCTBEHHBIE (PUTYPBI
19 p pocTp uryp https://dnevnik.ru/
Ha IJIOCKOCTH: TETpa’Jp, KyoO, 16.11.2023




mapaiICJICIrIICa

20 ITocTpoenue ceuenni 21.11.2023 https://dnevnik.ru/

21 [TocTpoenue ceuennit 3.11.2023 https://dnevnik.ru/
KonTpomnsHas padora o teme "[Ipsimbie u

22 IUTOCKOCTH B ITPOCTPAHCTBE. y 78.11.2023 https://dnevnik.ru/
[TapaniensHOCTh IPSMBIX U TIJIOCKOCTEH
[lepneHIUKyYISIPHOCTD NPSAMOU U

23 IUIOCKOCTH: NEPIEHIUKYIISIPHEIE IIPSIMBIE B 30.11.2023 https://dnevnik.ru/
MIPOCTPAHCTBE
IT

24 PAMBIC TApAICTBHAIC 1 https://dnevnik.ru/
MEePIEeHANKYISIPHBIE K TNTIOCKOCTH 05.12.2023
I1 € napasuie e

25 PAMBIC [TAPAILIEIEHBIC 1 https://dnevnik.ru/
MEePIEHANKYISIPHBIE K INTIOCKOCTH 07.12.2023
[Ipu3Hak neprneHauKyIIpHOCTH IPSIMOU U .

26 https://d k.ru/
nI0CKoCTH 12.12.2023 | O
[Ipu3Hak nepneHANKYISIPHOCTH IPSIMOU U )

27 https://d k.ru/
IIJIOCKOCTH 14.12.2023 peEnEvTe
TeopeMa o mpsMOU NMEPIIEHANKYIISIPHOMN .

28 https://d k.ru/
IIOCKOCTH 19.12.2023 peEnEvTe
Teopema o psIMOI EPIIEHIUKYIIIPHON )

29 https://d k.ru/
IIJIOCKOCTH 21.12.2023 PEECHEVIIEI
Teopema o psIMOI EPIIEHIUKYIIPHON )

30 https://d k.ru/
MJI0CKOCTH 26.12.2023 PR
[lepneHauKynsip U HAKIOHHBIE:

31 paccrosiHuEe OT TOYKHU f[o IUIOCKOCTH, 78.12.2023 https://dnevnik.ru/
paccTosiHuEe OT MPSIMOM JI0 TIIOCKOCTH

32 [lepieHaAMKyNSp U HaKJIOHHBIE: https://dnevnik.ru/




paccTosiHue OT TOYKHU JI0 INIOCKOCTH,
paccTosiHUE OT MPSAMOM JI0 IVIOCKOCTH

09.01.2024

[lepnieHuKyIISp U HAKJIOHHBIE:

33 paccTosiHue OT TOYKHU JI0 IIOCKOCTH, 11.01.2024 https://dnevnik.ru/
paccTosiHUE OT MPSIMOM JI0 TUIOCKOCTH o
[lepnienuKyssip U HAKIOHHBIE:

34 paccTosiHuEe OT TOUYKH ilo IJIOCKOCTH, 16.01.2024 https://dnevnik.ru/
paccTosiHUE OT MPSIMOMN JI0 TNIOCKOCTH
VYTIbl B IPOCTPAHCTBE: YTOJI MEXKIY .

35 https://d k.ru/
MPSIMOM U TIIIOCKOCTHIO 18.01.2024 e
JIByrpaHHBIN yroJi, TMHEHHBIN yrom .

36 https://dnevnik.ru/
JIBYTPaHHOTO yTJia 23.01.2024 b . .
JIByrpaHHBIN yroJi, TMHEHHBIN yrom .

37 https://d k.ru/
JBYTPAHHOTI'O yria 25.01.2024 pEEnEVT
[TepnieHAMKYASIPHOCTD MIOCKOCTEM:

38 MpU3HAK neipneHnHKynﬂpHocm JIBYX 30.01.2004 https://dnevnik.ru/
IIJIOCKOCTEMN
[lepieHAMKYASIPHOCTD MIIOCKOCTEM:

39 IIPU3HAK ntipneHI[HKyJI;IpHOCTI/I JIBYX 01.02.2024 https://dnevnik.ru/
IIJIOCKOCTEMN
[TepieHAMKYASIPHOCTD MIIOCKOCTEM:

40 IIPU3HAK neipneHI[HKle;IpHOCTI/I IBYX 06.02.2024 https://dnevnik.ru/
IJIOCKOCTEMN

41 Teopema o TpEX nmepneHAUKYIApax 08.02.2024 https://dnevnik.ru/

42 Teopema o0 TpEX nepHEeHAUKYIIApAX 13.02.2024 https://dnevnik.ru/

43 Teopema o Tp€x nmepneHAUKYIIpax https://dnevnik.ru/

15.02.2024




44

KonTtponsHas paboTa mo tTemam
"[lepneHIMKYISIPHOCTD NPSMBIX U
mockocTel" u "YTIIbl MEXIy IPSIMBIMU U
m1ocKkocTAMu"

20.02.2024

https://dnevnik.ru/

45

ITonsarue MHOI'OrpadHrkKa, OCHOBHEIC
OJICMCHTBI MHOI'OI'paHHUKA, BBIITYKIIBIC U
HEBBIITYKJIBIC MHOT'OT'PAaHHUKHU, pa313épTKa
MHOT'OIr'paHHHKa

22.02.2024

https://dnevnik.ru/

46

[Ipu3ma: n-yronpHas npusma; rpaHu U
OCHOBAHUS IPU3MBI; IPsIMasi ¥ HAKJIOHHAs
MIPU3MBbI; OOKOBAs M MOJIHAS TOBEPXHOCTh
MIPU3MBI

27.02.2024

https://dnevnik.ru/

47

[Tapamtenenumnen, TpsIMOYroJIbHBIN
napajJiesIenuIe] ¥ ero CBoicTBa

29.02.2024

https://dnevnik.ru/

48

[Mupamuna: n-yronbHasi nupamMuaa, TpaHu
Y OCHOBaHHUE MUPaMUbl; OOKOBas U
TOJIHAs TOBEPXHOCTh MUPAMMU/IBI;
MpaBWJIbHAS U yCEUEHHAs MUpaMuIa

05.03.2024

https://dnevnik.ru/

49

[IpaBunbHBIE MHOTOTPAHHUKU: TTOHSTHE
MIPaBUJIBHOTO MHOTOTPAHHHUKA,
MIpaBWJIbHAS MTPU3Ma U NpaBUIIbHAS
MUpaMuia; IpaBUIbHAS TPEYroibHas
MMpaMuia u MpaBUIbHBINA TETpadap; Kyo

07.03.2024

https://dnevnik.ru/

50

[IpencraBieHue o MpaBHIbHBIX
MHOTOI'PaHHUKAX: OKTadp, NOJCKadp U
MKOCadIp.

12.03.2024

https://dnevnik.ru/

51

CI/IMMeTpI/IH B IMPOCTPAHCTBE: CUMMETPUA

OTHOCHUTCIIBHO TOYKH, HpﬂMOfI, INJIOCKOCTH.

ONeMEHTHI CUMMCTpPUU B TUpaMHIax,
HapaJjuieJICuIeaax, mpaBUJIbHbIX

14.03.2024

https://dnevnik.ru/




MHOT'OrpaHHUKax

Brrunciaenue 31eMEHTOB MHOI'OI'paHHUKOB:

52 https://d ik.ru/
pEOpa, MuaroHau, yribl 19.03.2024 e
[Tnomaae OOKOBOM MOBEPXHOCTH U TIOJTHOM
MMOBEPXHOCTH MPSIMON TIPU3MBI, TUIOIIATH .

53 https://d k.ru/
OCHOBaHUH, TeopeMa 0 OOKOBOH 21.03.2024 e
MTOBEPXHOCTH MIPSIMOU TIPU3MBI
[Tnomaas 60KOBOW MOBEPXHOCTH U
MMOBEPXHOCTH MIPABWIIBHOM MUPaMUJIBI, .

54 https://dnevnik.ru/
TeopeMa O IO OOKOBOM 02.04.2024 e
MMOBEPXHOCTH YCEUEHHOW MTHPAMHU/IBI

55 KonTponbHas pabota o teme httos://d —

s://dnevnik.r
"MHOTOTpaHHHKH" R e

56 [Tonsitre 06 06BEME 09.04.2024 https://dnevnik.ru/

57 O06BEM TUpamMuIBI 11.04.2004 https://dnevnik.ru/

58 O06BEM TUpaMuU bl 16.04.2004 https://dnevnik.ru/

59 O06BEM TUpaMu bl 18.04.2024 https://dnevnik.ru/

60 O0BEM TUpaMuUIBI 23.04.2004 https://dnevnik.ru/

61 O0BEM MTPU3MBI 25.04.2024 https://dnevnik.ru/

62 OO0BEM MTPU3MBI 30.04.2024 https://dnevnik.ru/

63 O0BEM MTPU3MBI https://dnevnik.ru/

02.05.2024




64

KonTtponsHas padora o teme "O0bEMBI
MHOTOTPaHHUKOB"

07.05.2024

https://dnevnik.ru/

65

[ToBTOpEHUE, 0600IICHNE CUCTEeMATH3AIIHS
3HaHul. [locTpoenue ceuenmii B
MHOTOT'PaHHUKE

14.05.2024

https://dnevnik.ru/

66

[ToBTOpEHUE, 0600IICHNE CUCTEMATH3AIIHS
3HaHUH. BeI4KCIIeHHE PACCTOSHUMN: MEXIY
JIBYMsI TOYKaMH, OT TOYKH J0 IPSIMOH, OT
TOYKH JI0 MJIOCKOCTH, MEKTY
CKPEILMBAIOIIUMHUCS MTPSIMBIMU

16.05.2024

https://dnevnik.ru/

67

Wrorosas koHTposbHas paboTa

21.05.2024

https://dnevnik.ru/

68

[ToBTOpEeHME, 0600IIIEHNE CHCTEeMaTH3aITUs
3HaHUU. BeI4KciieHne yrioB: Mexay
CKPENTUBAIOIINMHUCS TTPSIMBIMH, MEXKTY
MPSIMOM M TIIIOCKOCTBIO, IBYTPAHHBIX
YTJIOB, YTII0B MEXAY TUIOCKOCTSIMHU

23.05.2024

https://dnevnik.ru/

OBIIEE KOJIJMYECTBO YACOB I1O
I[TIPOTPAMME

68




YYEBHO-METOANYECKOE OBECIIEYEHUME
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IJI11 YYEHUKA

* Maremaruka. I'eometpust / Mepsnsax A.I'., Homuposckuii [I.A., Ilonskos B.M.;
nox peaakuueit [lononsckoro B.E, O6miecTBo ¢ orpaHu4eHHON
oTrBeTCTBEHHOCTHIO M3naTensckuii nentp «BEHTAHA-I'PA®»; AkunonepHoe

O6H_ICCTBO «HSI[&TCHBCTBO «HpOCBeLLIeHI/Ie»

METOANYECKHUE MATEPHUAJIBI JIS1 YUUTEJIA

MGTO}II/I"IGCKI/IG IoCcoous U CIIPAaBOYHUKHU

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU
HMHTEPHET

https://dnevnik.ru/



11 KJIACC

Ne
n/
n

Tema ypoka

KoaudecTBO 4acoB

Bce
ro

KonTpoubH
ble padoThI

IIpakTHyec
KHe padoThl

Jara
H3Y4YeH
us

DJIEeKTPOHHbIE
nugposbie
o0pa3oBareib
HbIe pecypchl

Cdepa u map:
LCHTP, PAANYC,
JTMaMETP;
TUIOIIA b
TIOBEPXHOCTH

cdepbl

B3anmuoe
pacroyioxeHme
cdepsl 1
TJIOCKOCTH;
KacaTeJTbHas
TJIOCKOCTH K
chepe;
I0LIa/1b
chepsl

N3obpaxenune
cdepsl, mapa

Ha IUJIOCKOCTH.
Ceuenus mapa

Hunuaapudeck
ast
MTOBEPXHOCTb,
oOpazyromue
UWIMHAPUIECKO
1 IOBEPXHOCTH,
0Chb
UWIHHAPUYECKO
1 IOBEPXHOCTH

Humusap:
OCHOBAHHMS U
OoKkoBas
MTOBEPXHOCTb,
oOpa3ymomas u
0Cb; IUIONIAb
OOKOBOM U
MOJIHOM




IMOBEPXHOCTH

N3ob6paxxenue
HWIMHApA HA
TUIOCKOCTH.
PazBépTka
HWIAHIPA.
Ceuenus
HWIAHIPA
(TI0CKOCTHIO,
napasieaIbHON
WA
MEPIICHAUKYIISP
HOU OCH
HUAITUHIPA)

Konnueckas
TTOBEPXHOCTb,
oOpazyromue
KOHHYECKOM
TTOBEPXHOCTH,
OCh ¥ BEpIIMHA
KOHHUYECKOM
MTOBEPXHOCTH

Konyc:
OCHOBaHUE U
BEpIINHA,
oOpasyromas u
OCb; IJIOIIAb
OOKOBOM 1
MOJIHOM
MMOBEPXHOCTHU

VceuénHprit
KOHYC:
oOpa3ymoiue u
BBICOTA;
OCHOBAaHMA U
OokoBast
MOBEPXHOCTh

10

N3o06paxxenue
KOHYCa Ha
IIJIOCKOCTH.
Passéprka
KOHYyca.
Ceuenus




KOHyca
(TI10CKOCTHIO,
NapajuIeIbHON
OCHOBAHHUIO, U
IIJIOCKOCTBIO,
MPOXOASIIEH
gepes
BEpILHHY)

11

KomMmOunamus
TeJ BpAIECHUS U
MHOTOTPAaHHUKO
B

12

MHororpaHHuk,
OTMCAHHBIN
0K0JI0 chepsl;
cdepa,
BMHMCAHHAs B
MHOTOTPaHHUK
WJIH B TEJIO
BpalleHus

13

ITousarue 06
00BéMe.
OcCHOBHBIC
CBOMCTBA
00BEMOB Tell

14

O0BéM
HIHH]IpA,
KOHyca

15

O06bEM mapa u
TUTOIIATb
chepsl

16

I[TonoGOHbIE TETA
B
MPOCTPAHCTBE.
CooTHOIIIEHUS
MEXIY
IUTOLIAAIMH
IIOBEPXHOCTEM,
00BEMaMH
MOJOOHBIX TEI

17

KoHnTtponbsHas
paboTa 1o
temam "Tena




BpaieHus" u

"O0bemsbl Ten"

18

Bekrop Ha
IUIOCKOCTH U B
MPOCTPAHCTBE

19

Crnoxenue u
BBIYUTAHUC
BEKTOPOB

20

YMHOXKEHNE
BEKTOpa Ha
qHCII0

21

Pasznoxenne
BEKTOPA IO
TpEM
HEKOMIUTAHAPH
BIM BEKTOpaM.
[IpaBuio
napajuiesenume
hit:}

22

Pemenne 3amau,
CBSI3aHHBIX C
MIPUMEHECHHUEM
TIpaBUII
TNEUCTBUI C
BEKTOPaMH

23

[IpsimoyronsHa
s cucTemMa
KOOpJIUHAT B
MIPOCTPAHCTBE.
Koopnunatsi
BEKTOpa.
[Ipocreitmme
3a/1a4d B
KOOpJIuHaTax

24

Yron mexnay
BEKTOPAMH.
CkansipHoe
MIPOU3BEICHUE
BEKTOPOB

25

Brraucnenue
YTJIOB MEXY
MPSIMBIMU U

MIOCKOCTSIMU




26

KoopaunnarHo-
BEKTOPHBIN
METO/] TpU
penieHuun
T€OMETPUUECKHI
X 3a7a4

27

KontponbHas
paboTta 1o Teme
"BexTops! u
KOOpAMHATHI B
npocrpaHcTee”

28

[ToBTOpEHME,
0000111eHNE U
cUCTeMaTu3aIu
s 3HAHU.
OcHoBHBIE
¢burypsr,
(baxThl,
TEOPEMBI Kypca
IJIAHUMETPUU

29

[ToBTOpEHME,
00001IeHNE 1
cucTeMaTu3au
s 3HAHU.
OCHOBHBIE
¢burypsr,
(hakThl,
TEOpPEMBI Kypca
IUIAHUMETPUU

30

[ToBTOpEHME,
000011IeHNE U
CHCTEMAaTH3alH
s1 3HAHUH.
3amaun
IJIAHUMETPUHU U
METOIBI UX
pelieHus

31

[ToBTOpEHuUeE,
0000111eHHE 1
CHCTeMaTH3aIu
s1 3HAHUH.
3amaun
MJITAHUMETPUU U




METOJIbI UX
peLeHus

[ToBTOpEHuUE,
o0o0mienue u
CUCTeMAaTH3aIH
s1 3HAHU .

32 OcHoBHbIE 1
burypsl,
(baxTsl,
TEOPEMBI Kypca

CTEPEOMETPUU
Hrorosas
33 KOHTPOJIbHAS 1 1
pabota
[ToBTOpEHME,
34 00001IeHNE B 1
cHUCTeMaTH3aIln
sl SHAHUM
OBIIEE
KOJIMYECTBO
YACOB IIO 34 3 0
ITPOIT'PAMME

YYEBHO-METOJUYECKOE OBECIIEYEHUE
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3BATEJIBHBIE YYEBHBIE MATEPUAJIBI IJIS1 YYHEHUKA

* Maremaruka. I'eomerpus / Mep3nsak A.I'., Homuposckuit JI.A., ITonskos B.M.;
nox penakiueit [Togonbsckoro B.E, O6mecTBo ¢ orpaHndeHHOMN
otBeTcTBeHHOCTHIO M3naTenbckuil ientp « BEHTAHA-I'PA®»; AkiinonepHoe

obmectBo «M3marensctBO «IIpocBemnienue

METOANYECKHUE MATEPHUAJIBI UIAA YUUTEJIA

Metoauyeckne nocoOus U CIPaBOUYHHUKU




HU®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbBI CETU
HUHTEPHET

https://dnevnik.ru/
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