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IHHOACHUTEJIBHASA 3ATINCKA

Paboyas nporpamma yueGHOTO Kypca «I eomerpus» 6a30Boro ypoBHs s o0yqaromuxcs 10 —11 kimaccos
paspaboraHa Ha ocHOBe DenepantbHOTO TOCYAaPCTBEHHOTO0 00pa30BAaTENbHOTO CTaHAAPTA CPEIHEro OOIIero
oOpa3oBaHus, C Y4€TOM COBPEMEHHBIX MHPOBBIX TPEOOBAHUH, NPEABIBISIEMBIX K MaTEeMAaTHYECKOMY
00pa30BaHUIO, U TPATUIIMN POCCUHCKOTO 0Opa3oBaHus. Peanmusammst mporpaMMbl 00eCIieUHBACT OBJIAJICHHE
KIIFOYCBBIMU KOMIICTCHIIUAMHA, COCTABIAIOIIMMH OCHOBY IJId CaMOPAa3BUTUA W HCIIPCPBLIBHOI'O 06pa3013aH1/191,
[EJIOCTHOCTH OOMIEKYIBTYPHOTO, IMYHOCTHOTO U TIO3HABATEIILHOTO Pa3BUTHSI TMYHOCTH 0OYUJaIOIINXCS.

HEJIX U3YUYEHUSA YYEBHOI'O KYPCA

Baxxnocth ydueOHOTO Kypca T€OMETPUMH Ha YpPOBHE CpEeAHEro oOmiero obpazoBaHusi 00ycCIOBJIEHA
MPaKTUYECKOW 3HAYMMOCTBbIO METANpPEeIMETHBIX MU MPEIMETHBIX pe3yabTaTOB OOy4YeHHs] TE€OMETpPUHM B
HaIpaBJIEHUU JINYHOCTHOTO pa3BUTUs oOywarouiuxcs, (GopMHpoBaHUs (DYHKIMOHAIBHOM MaTeMaTH4eCKON
IrPaMOTHOCTH, M3y4YeHMs] JApYyruxX Y4eOHbIX JUCUMIUIMH. Pa3zButue y oOydaromuxcss MNpaBUIBHBIX
MIPEJICTaBICHUH O CYIIHOCTU U MPOUCXOKICHUH T'€OMETPUUYECKUX aOCTpaKIHil, COOTHOLIEHHH PEaTbHOTO U
HJICANBHOTO, XapaKTEpPe OTPAKEHHUSI MATEMATHYECKOM HAyKOM SIBJIEHUH M IIPOLIECCOB PEATBHOIO MHUpPA, MECTE
r€OMETPHUH B CHCTEME HayK M POJIM MaTeMaTHYeCKOr0 MOJEIMPOBAaHUS B HAyYHOM MO3HAHUU U B MPAKTHKE
CrocoOCTBYeT (OPMUPOBAHHIO HAYYHOTO MHUPOBO33PEHUS YYAIUXCA, a TaKKe KauyeCTB MBIIIJICHHUS,
HEO0OXOIMMBIX JJISl a1allTallii B COBPEMEHHOM OOIIIECTBE.

I'eomeTpus siBiIsIeTCS OJHUM U3 0a30BBIX MPEAMETOB Ha YPOBHE CPEAHETO 00IIero 00pa3oBaHus, TaK KaK
ofOecrieunBaeT BO3MOXHOCTh H3Y4€HHUs KaK JAUCLUMIUIUH E€CTECTBEHHO-HAYYHOW HaIlPaBICHHOCTH, TaK H
T'YMaHUTAPHOM.

Jloruueckoe MbllUIeHHE, GOPMUPYEMOE MTPH U3YUEHUH 00YyJaIOIIMMUCS TOHATUWHBIX OCHOB T€OMETPUHN
U TOCTPOCHHM ILENOYKH JIOTUYECKUX YTBEPKACHUM B XOJE PEIICHUS TEeOMETPUYECKUX 3a7ad, yMEHUE
BBIJIBUTaTh W ONPOBEPraTh TUIIOTE3bl HEMOCPEICTBEHHO HCIIOIB3YKOTCS MPHU PEIICHUM 3a]a4 €CTECTBEHHO-
HAy4YHOTO IMKJIa, B YACTHOCTH U3 Kypca (DU3HKH.

YMeHue OpUEHTUPOBATHCS B TMPOCTPAHCTBE HUIPAET CYLIECTBEHHYIO pOJb BO BCEX 00JacTsIX
NesITeNbHOCTH YenoBeka. OpueHTalus YyelloBeKa BO BPEMEHH U MPOCTPAHCTBE — HEOOXOJMMOE YCIOBUE €T
COLIMANIBHOTO OBITHS, PopMa OTpPaKeHUS OKPYKAIOIIEro MUPA, YCIOBUE YCHEIIHOTO MO3HAHUS U aKTUBHOTO
npeoOpa3oBanus AeicTBuTeabHOCTH. OnepupoBaHUE MPOCTPAHCTBEHHBIMU 00pazamMu OOBEAUHSET pa3HbIe
BU/JIbI YU€OHOU U TPYIOBOI IEATEIBHOCTH, SIBISETCA OJHUM M3 MPO(HECCHOHATBLHO BaKHBIX KAYECTB, OITOMY
aKkTyalpHa 3a7ada (OPMHUPOBAHHS Yy OOYYArOIIMXCS MPOCTPAHCTBEHHOTO MBIIUICHUS KaK Pa3HOBHIHOCTH
00pa3HOT0 MBIIUICHUS — CYIIECTBEHHOTO KOMIIOHEHTa B MOJrOTOBKE K MPAKTHUYECKOUW AEATEIbHOCTU IO
MHOTUM HalpaBJICHUSIM.

lenp ocBoeHuss mporpaMmbl ydeOHOoro kypca «['‘eomerpusi» Ha 0a30BOM ypoBHE OOy4YeHHS —
o0mreo0pa3oBaTenbHOE U OOLIEKYIBTYpPHOE pPa3BUTHE OOyJaromMXcs dYepe3 obecredeHrne BO3MOXKHOCTHU
NpUOOPETEHUsT U HCHOJIb30BAHUS CHUCTEMAaTHYECKUX TNEOMETPUYECKMX 3HAHUN W JeWCTBUH, crenupUUHBIX
Te€OMETPUH, BO3MOKHOCTH YCIEUIHOTO TMPOJOJKEHHUsI 00pa30BaHMs MO CHENUANTbHOCTSM, HE CBS3aHHBIM C
IIPUKJIAIHBIM MCIIOJIB30BAHUEM I'€OMETPHH.

[Iporpamma o reomMeTpuu Ha 6a30BOM ypOBHE IpeAHa3Ha4YeHa /I 00yJaromuxcs CpeJHen 1IKOJIbI, He
UCTBITHIBABIIMX 3HAYUTEIbHBIX 3aTPYIHEHHH HAa ypOBHE OCHOBHOTrO o0miero oOpazoBanus. Takum oOpaszom,
oOyyaronuecss Ha 0a30BOM YpOBHE JOJDKHBI OCBOMTH OOIIME MaTeMaTHYecKHe YMEHHMs, CBSI3aHHbBIE CO
cnienn (UKol reoMeTpuu MU HeoOXOAUMBIE ISl )KU3HU B COBPEMEHHOM oOmiectBe. Kpome 3T0r0o, OHM HUMEIOT
BO3MOKHOCTh H3Yy4YHTh TE€OMETpHIO OoJiee TIIyOOKO, €Clii B JalbHEHIIeM BO3HUKHET HEO0OXOJUMOCTh B
reOMETPUYECKUX 3HAHUSAX B IPOPECCUOHATBHOM JIETETLHOCTH.

JlocTIKeHHe IIeTd OCBOEHHsI MPOTrpaMMBbl OOECIEUMBAETCS PELICHHEM COOTBETCTBYIOIIUX 3a/1ad.
[TpuopurteTHBIMH 33JJauaMH OCBOEHUS Kypca «I'eomeTpumn» Ha 6a3oBoM ypoBHe B 10—11 kiaccax sBISIOTCS:



e (opmupoBaHue MNpeACTaBICHUS O TEOMETPUM KaK YacTH MHUPOBOW KyIbTYpPhl M OCO3HaHUE €&
B3aMMOCBSI3U C OKPY>KAIOIIUM MUPOM;

e (opmupoBaHuE TPEICTABICHHUS O MHOTOTPAHHMKAX M TelaxX BpaleHHWS KaK O BaKHEUIINX
MaTeMaTHYEeCKUX MOJEIISAX, MMO3BOJIAIONIMX ONUCHIBATh M M3Yy4aTh pa3HbIC SBJICHUS OKPYKAIOLIETro
MHUpA;

e (opmupoBaHUE yMEHHsI pacO3HABATh HA YEPTEIkKAX, MOJICISAX U B PEaIbHOM MUPE MHOTOTPAHHHUKH H
TeJa BpalleHus;

e OBJIQJICHHUE METOJAMH PEIICHUS 33/1a4 Ha TIOCTPOCHUS Ha N300PaKCHUSX MPOCTPAHCTBEHHBIX (PHUTYD;

e (opmupoBaHUE yMEHUS ONEPUPOBATH OCHOBHBIMH MOHATUSIMUA O MHOTOTPAHHUKAX U TeJlaX BPAIICHUS
Y UX OCHOBHBIMU CBOWCTBAMU;

® OBJIQJICHUE AITOPUTMAMH PEIICHHS OCHOBHBIX THUIIOB 3a7a4; (OPMUPOBAHUE YMEHUS MPOBOIUTH
HECJIOKHBIE JI0Ka3aTeIbHBIE PACCYXICHHUS B XOJ€ PEIICHHS CTePEOMETPHUECKHX 3a1ad W 3a7ad ¢
MPAKTUYECKUM COJIEP)KaHUEM;

® Dpa3BUTHUE WHTEJUICKTYaJIbHBIX W TBOPYECKUX CIOCOOHOCTEM O0O0y4aromuxcsi, MO3HABATEIbHON
AKTUBHOCTH, UCCIIEOBATEIbCKUX YMEHUN, KPUTUUYHOCTH MBIIIJICHUS;

e ¢opmupoBaHne (PYHKIIMOHAIBHOW T'PaMOTHOCTH, PEJICBAaHTHON T€OMETPHUH: YMEHHE pACIlO3HABATh
MIPOSIBJICHUSI TEOMETPUYECKUX TOHATHH, OOBEKTOB M 3aKOHOMEPHOCTEH B PEAIbHBIX KU3HEHHBIX
CUTyallMsIX W TIPU HW3YYCHHH JPYTHX YYEOHBIX TMPEAMETOB, TMPOSIBICHHUS 3aBUCUMOCTEH U
3aKOHOMEPHOCTEH, (POPMYTUPOBATH UX HA SI3bIKE TEOMETPHUH U CO3/IaBaTh TEOMETPUIECKUE MO/IEINH,
MIPUMEHSATHh OCBOCHHBIM T€OMETPUUCCKUI anmapar JJis PEIICHHs TPaKTUKO-OPUEHTUPOBAHHBIX 3a/1a4,
WHTEPIPETUPOBATH U OIEHUBATH MOJTYIECHHBIE PE3YyIbTAThI.

OTAM4uTeTbHONM 0COOCHHOCTHIO MMPOTPAMMBI SBJISIETCS] BKITFOYSHHE B KYpPC CTEPEOMETPUH B HAYajIe €ro
M3YYEHHUS 3a/1a4, pellaeMbIX Ha YpOBHE MHTYUTUBHOTO IMO3HAHUS, U ONPEeIEHHBIM 00pa30M OpraHU30BaHHAS
paboTa HaJA HHUMH, YTO CHOCOOCTBYIOT pAa3BUTHIO JIOTUYECKOTO M MPOCTPAHCTBEHHOTO MBILIJICHHUS,
CTUMYJIHUPYET MPOTEKaHUE WHTYUTUBHBIX IPOLIECCOB, MOTUBUPYET K JaJIbHEHIIIEMY U3YUEHHUIO MPEIMETA.

[Ipennourenue oTHa€rcs HATIATHO-KOHCTPYKTUBHOMY METONy OOYYEHHS, TO €CTh TEOPETUYECKHE
3HaHMUS UMEIOT B CBOEH OCHOBE YYBCTBEHHOCTb IPEAMETHO-TIPAKTHUECKON JesTeNbHOCTH. Pa3Butue
MIPOCTPAHCTBEHHBIX MPEACTABICHUH y YUalIUXCsl B Kypce CTEpEOMETPUU MPOBOAUTCS 3a CUET pEIIeHUs 33134
Ha CO3JaHHME MPOCTPAHCTBEHHBIX O0pa30B M 3a/Jad Ha ONEPUPOBAHUE MPOCTPAHCTBEHHBIMU OOpazamu.
Coznanue 06paza mpoOBOAUTCA C ONIOPOM HA HATJIATHOCTb, @ ONIEPUPOBAHKE 00OPA30M — B YCIIOBUAX OTBICUCHUS
OT HarJIAIHOCTH, MBICJICHHOTO U3MEHEHUS €r0 HCXOIHOTO COACpKAHUSI.

OcHoBHBIE conepxkarenbHble JUHUU Kypca «['eomerpum» B 10-11 knaccax: «MHOTOrpaHHUKNY,
«[IpsiMble M MJIOCKOCTU B MpOCTpaHCTBe», «Tena BpalieHus», «BeKkTopbl U KOOPAWHATHI B MPOCTPAHCTBEY.
dopmupoBaHue JOTUYECKUX YMEHUHN pacipeesiieTcss He TOJBKO M0 COAepKaTeNbHbIM JIMHUSM, HO M TIO TOJaM
oOyueHusl Ha YPOBHE CpeIHero oo1ero oopa3oBaHus.

Copepxanne oOpa3oBaHHS, COOTBETCTBYIOLEE TMPEAMETHBIM pe3yabTaTaM OCBOCHHs paboueit
MIPOrPaMMBbI, pacCHpeeNEHHBIM 0 ToJaM OOy4YeHHs, CTPYKTYpUPOBAHO TakUM 00pa3oM, uTOObI OBJIaJICHUE
F€OMETPUUYECKUMH TMOHSATUSMU U HaBBIKAMHU OCYIIECTBISUIOCH TOCJIENIOBAaTEIbHO M TOCTYyMaTelabHO, C
coONIoICHUEeM TMPUHIMIA MPEeEeMCTBEHHOCTH, YTOOBl HOBBIE 3HAHHUS BKIIOYAIHWCh B OOIIYI0 CHCTEMY
TeOMETPHUUECKUX TMPEACTABICHUI O0OydJalmuxcs, pacmupsis ©u yrayonsas e€, o0pasys mpodHbIe
MHOYECTBEHHBIE CBSI3U.

MECTO YYEBHOTI'O KYPCA B YYEBHOM IIVIAHE

Ha u3yuenue reomerpun otBoauTcs 2 yaca B Heaento B 10 kiacce u 1 yac B Hegento B 11 kiacce, Bcero
3a 1Ba roja ooydenus - 102 yaeOHbIX yaca.



COJAEPKAHUE YYEBHOTI'O KYPCA
10 KJIACC

IIpsiMmble U IVIOCKOCTH B IPOCTPAHCTBE

OcHOBHBIE TOHATUS cTepeoMeTpun. Touka, mpsMas, IUIOCKOCTh, MpocTpaHcTBO. Ilonarue 006
AKCHOMAaTHYECKOM IIOCTPOCHUH CTEPEOMETPHUH: AKCUOMBI CTEPEOMETPHUHU U CIEACTBUS U3 HUX.

B3anMHOE pacnosiokeHue MNpsAMBIX B IPOCTPAHCTBE:  IIEPECEKAIOIIMECs, MapaulelIbHbIe U
CKpelBaroImuecs npsMslie. llapamnenbHoCTh NPAMBIX U IVIOCKOCTEW B IPOCTPAHCTBE: MTapajlIeIbHbIC IPSMbIE
B IMPOCTPAHCTBE; IAPALIECIBHOCTh TPEX IMPSAMBIX; IAPALICIBHOCTh IPSAMOM M IUIOCKOCTH. YIUIBI €
COHAIIPABJICHHBIMA CTOPOHAMHM; yroJ MEXJIy IHpsSMBIMH B IIpocTpaHcTBE. llapajuieabHOCTH IUIOCKOCTEN:
napajulieNibHble MJIOCKOCTH; CBOMCTBA MapajuleNbHBIX MIockocTel. [IpocTeiiiine npocTpancTBEHHbIE (QUTYPBI
Ha IUIOCKOCTH: T€Tpa’p, KyO, mapasuiesenure]; HOCTPOCHUE CeUEHUH.

[lepneHMKYISIPHOCTD NMPSAMOM M IUIOCKOCTU: NEPHEHAMKYJSPHBIE NPSIMBIE B IPOCTPAHCTBE, MPSMBIE
MapajuleJIbHbIEe U MEPIEHANKYISPHBIE K IUIOCKOCTH, IPU3HAK MEPIECHANKYISIPHOCTH NMPSAMON U IIJIOCKOCTH,
TeopeMa O NPsIMOM MEpPHEeHIUKYISIPHOW IUIOCKOCTH. YIUIBI B IPOCTPAHCTBE: YroJl MEXAY NpPSIMON H
IJIOCKOCTBIO; JBYTPaHHBIM yroJj, JUHEHHBIM yroja JIBYrpaHHOro yria. l[lepneHaukynsp ¥ HakKIOHHBIE:
paccTosiHUEe OT TOYKH JI0 MJIOCKOCTH, PACCTOSIHUE OT MPSIMOM J0 TUNIOCKOCTH, TPOEKLUs (PUTyphI HA TNIOCKOCTb.
[lepneHMKYISIPHOCTD IJIOCKOCTEN: MPU3HAK IEPHNEHAUKYJIIPHOCTH ABYX IUIOCKOCTed. Teopema o Tpéx
MEePIEHIUKYIIAPaAX.

MHOrorpaHHUKHU

[loHATHE MHOTOIpaHHMKA, OCHOBHBIE JJIEMEHTBl MHOTOIPDAHHHKA, BBIIYKIbIE W HEBBIIYKIIbIE
MHOTOTPaHHUKH; pa3BEPTKa MHOTOrpaHHMKa. [Ipm3ma: N-yrosibHas npusma; I'paHW U OCHOBAHUS IPU3MBI,
npsiMasi U HaKJIOHHAs MTPU3MbI; OOKOBAs U MOJIHAS OBEPXHOCTh Npu3Msbl. [lapannenenunen, npsMoyroyibHbIi
napajiesienune] 1 ero coiicrea. [lupamuaa: N-yrojipHast nupaMuia, FpaHud U OCHOBAHUE MUPaMUbl; O0KOBas
U TIOJIHAs MMOBEPXHOCTh NMUPaMUbI; IIPABUIIbHAS U yCEYEHHAs NMUpPaMUa. DJIEMEHThI IPU3MBI U ITMPAMUIBL.
IIpaBunbHBIE MHOTOIDAaHHUKHU: TIOHATHE NPABUIBHOIO MHOTOTPAHHMKA; IIPABWIBHASA IPHU3Ma U NpaBUIbHAsS
NUpaMuUa; IpaBUIIbHAS TPEYroJibHas MUPaMuUia U IpaBUWIIbHBIN TeTpasap; KyO. IlpeacraBienne o mpaBUIbHBIX
MHOTOTPaHHHUKAX: OKTa3p, NOAEKa’dAp U ukocazap. CedeHus NpU3Mbl U TUPAMHUJIBL.

CuMMeTpuss B IPOCTPAHCTBE: CUMMETPHsSI OTHOCUTEIIBHO TOYKH, IPAMOM, IUIOCKOCTH. ODJIEMEHTHI
CUMMETPUHU B NUPAMHUJAX, [IapajuIeIeuIIe[aX, IPABUIBHBIX MHOTOTPaHHHKAX.

Beruncienue 351eMeHTOB MHOIOIPaHHUKOB: pé0pa, AuaroHanu, yrisl. Ilnomans 00KoBO# NOBEpXHOCTH
U NOJHON MOBEPXHOCTU IPSIMOM MPHU3MBI, IUIOIAAb OCHOBAaHU, TeopemMa 0 OOKOBOW MOBEPXHOCTU MPSIMOM
npusmbl. [lnomane GOKOBOHM MOBEPXHOCTH M MOBEPXHOCTH MPABWIIBHOW NMUPAaMUIbI, TEOpPEMa O IJIOLIAIU
yceuéHHoi nupamuabl. [Tonstue 06 06bpéMe. OOBEM NHUpaMuUbl, IPU3MBIL.

[lonoOuble Tena B mpocTpaHcTBe. COOTHOLIEHMS MEXIY IUIOAAIMU IOBEPXHOCTEH, 00bEMaMu
O0I0OHBIX TEIL.

11 KJIACC

Tesna Bpamenus

[unuuapuyeckass MOBEPXHOCTb, 00pa3yrolue HUIMHIPUYECKON MOBEPXHOCTH, OCh LMJIMHIPUYECKON
noBepxHocTU. LlmnHap: ocHOBaHuUs 1 GOKOBasi HOBEPXHOCTh, 00pa3yrolas U 0Ch; IJIOIAAb OOKOBO 1 MOTHOM
ITOBEPXHOCTH.

Konnueckass moBepxHOCTb, 00pa3yrolre KOHMYECKOH IMOBEPXHOCTH, OChb M BEpLIMHA KOHHYECKOM
noBepxHocTU. KoHyc: 0OcHOBaHMeE U BeplIMHA, 00pa3yrolias U 0Ch; IO lb O0KOBOH U NOJIHOM MOBEPXHOCTH.
VYceu€HHbI KOHYyC: 00pa3yloliye U BbICOTA; OCHOBAHUS U OOKOBasi IOBEPXHOCTb.

Cdepa u map: HeHTp, paauyc, AUaMeTp; IJIONIa b MOBEPXHOCTH cdepsl. B3auMHoe pacnosioxkeHue
cdepsl U IIOCKOCTH; KacaTelbHasl IJIOCKOCTb K cepe; MmIomaab chepsl.

N3006pakeHue Ten BpallleHHsl Ha MII0CKOCTH. Pa3BépTka UIUHAPa U KOHYca.



KomOunanuu Ten BpamieHuss 1 MHOTOTpaHHUKOB. MHOTOrpaHHHK, OMUCAHHBIA OKOJIO cdepsl; cdepa,
BIIMCaHHAsl B MHOTOTPaHHUK, WM TEJIO BPAILCHHUS.

[Tonsitue 06 oO0béme. OcHOBHBIE cBoiicTBa 00BEMOB Ten. Teopema 00 00BEME MPSIMOYrOJIHHOTO
napajiesienumnesa u cieacTsus u3 He€. O0bEM nunnHIpa, Konyca. O0BEM mapa ¥ 1miaomaas chepsl.

[TonoOusie Tena B mpoctpancTBe. COOTHOMICHUS MEXKIY IUIOUIAIIMU MOBEPXHOCTEH, 0O0bEMamu
0I00HBIX TE.

Ceuenusi mwmHApa (MapajuleIbHO W TEPHEHIUKYISPHO OCH), CEYCHHs KOHyca (MapauielbHOe
OCHOBAHHIO U TMPOXO/IAIIEE Yepe3 BEPIINHY), CEUCHHUS Iapa.

BexkTopsl 1 KOOPAMHATHI B MPOCTPAHCTBE

Bekrop Ha miockocTu u B mpocTpaHcTBe. CllojKeHHE M BEIYUTAHNWE BEKTOPOB. Y MHOKEHUE BEKTOpa Ha
yrcio. PaznoxxeHne BekTopa mo TpéM HEKOMILIaHApHBIM BekTopaM. IIpaBmino mapamtenenunena. Pemenue
3aja4, CBSI3aHHBIX C MPUMEHEHUEM TPABWII JICHCTBUH ¢ BekTopamu. [IpsiMoyrosipHas cuctemMa KOOpAWHAT B
npoctpanctBe. Koopaunatel Bektopa. IIpocreiimne 3agaun B KOOpAMHATaX. YTOJ MEXIY BEKTOPAMM.
CkansipHO€ MPOM3BEICHNE BEKTOPOB. BhIUMCIIEHNE YIiIOB MEXIy MPSMBIMH U TUIOCKOCTsIMH. KoopanHaTHO-
BEKTOPHBI METO/I IIPH PEUICHUU T€OMETPUYECKHX 3a/1aY.



IINIAHUPYEMBIE PE3YJIbTATBI
JIMYHOCTHBIE PE3YJIBTATbBI

JIM9HOCTHBIE PE3yIbTAThl OCBOCHHS ITPOTPaMMBbI yueOHOTO mpeaMmera «MaTeMaTHKay XapaKTepU3yIOTCs:

I'pa:knanckoe BocnuTaHue:

c(OPMHUPOBAHHOCTHIO TPAKIAHCKON MO3UIMH 00yUaIOMIeTOCs] KaK aKTHBHOTO M OTBETCTBEHHOTO WICHA
POCCUHCKOTO 0O0IIecTBa, MPEJACTaBICHUEM O MAaTeMAaTHYEeCKHMX OCHOBAaX (PYHKIIMOHUPOBAHHS PA3THMUHBIX
CTPYKTYp, SIBIICHHH, TpOLEAYp TpaKIaHCKOTo oOmiectBa (BBIOOPBI, ONPOCHI © TMp.), YMEHHEM
B3aMMO/ICHCTBOBATH C COIIMAILHBIMA HHCTUTYTAMH B COOTBETCTBHH C UX (DYHKIIUSIMHU U HA3HAYCHUEM.

IIaTpuoTnyeckoe BOCIUTAHUE:

c(hOpMUPOBAHHOCTHIO POCCUICKOM I'PAXKIAHCKOM MICHTUYHOCTH, YBRXKEHUS K MPOILIOMY U HACTOSIIEMY
POCCHUHCKOW MaTeMaTUKH, IIEHHOCTHBIM OTHOIICHHEM K JOCTIJKEHHUSIM POCCUHCKHUX MaTEMaTUKOB |
POCCHIICKOM MAaTeMaTHYECKOW IIKOJIbI, K UCIOJIb30BAHUIO 3THX JOCTH)KEHUN B APYTHX HAayKaX, TEXHOJOTHUSX,
chepax SKOHOMHKH.

JlyXOBHO-HPABCTBEHHOT0 BOCIIMTAHMS:

OCO3HAHUEM JYXOBHBIX I[EHHOCTEH POCCHUHCKOr0 Hapoaa; C(HPOPMUPOBAHHOCTHIO HPABCTBEHHOTO
CO3HAHHUS, ITHYECKOTO TOBEACHUS, CBSI3aHHOTO C TMPAKTHYECKUM TMPUMEHEHHEM JOCTIDKCHHA HAyKH |
JESTETFHOCTBIO YUEHOTO; 0CO3HAHUEM JIMYHOTO BKJIaJa B TOCTPOEHHUE YCTOWYHUBOTO Oy IyIIETO.

JcTeTuYecKoe BOCIIUTAHME:

ACTETUYECKUM OTHOIIIEHUEM K MUPY, BKJIFOYAsi SCTETUKY MaTEMaTUUECKUX 3aKOHOMEPHOCTEH, 0OBEKTOB,
3a/1a4, penieHuM, pacCyXJCHWH; BOCIPHUUMYMBOCTHI0 K MaTEMaTHYECKUM acCIleKTaM pa3JudHbIX BHJIOB
HCKYCCTBa.

dusuyeckoe BOCIIUTAHHE:

cOpPMUPOBAHHOCTHIO YMEHMSI MPHUMEHSITh MaTeMaTH4ecKhe 3HAaHHWS B HWHTEpecax 3J0pOBOTO U
Oe3omacHoro o00pa3a >KU3HH, OTBETCTBEHHOIO OTHOLIEHUS K CBOEMY 3J0POBBIO (3I0pPOBOE IHUTAHUE,
cOalaHCUPOBAHHBIA PEXUM 3aHATUH W OTIbIXa, peryiaspHas (u3ndeckas aKTUBHOCTH); (HU3HUUECKOTO
COBEPIICHCTBOBAHHUSA, IPU 3aHIATUSX CIIOPTUBHO-0310POBUTEIHHON JESITENLHOCTHIO.

TpynoBoe BocnuTaHue:

TFOTOBHOCTBIO K TPYyAy, OCO3HAHHMEM IIEHHOCTH TpPYAOIIOOUS; HMHTEPECOM K pa3InyHbIM cdepam
podeccuoHaAbHOMN JESITEeNbHOCTH, CBSI3aHHBIM C MaTeMAaTUKOW U €€ MPUIIOKEHHUSIMH, YMEHUEM COBEpIIATh
OCO3HAHHBII BBIOOD Oyay1ieii mpodeccuu 1 pearTn30BbIBaTh COOCTBEHHBIE KU3HEHHbBIE TJIaHbI; TOTOBHOCTBHIO U
CHOCOOHOCTBIO K MaTeMaTH4eCKOMYy OOpa3oBaHUI0 M CamMOOOpa30BaHUIO Ha MPOTSDKEHUU BCEH JKU3HU,
TOTOBHOCTBIO K AKTUBHOMY YYaCTHIO B PEIICHUH MIPAKTUUECKUX 337a4 MaTeMaTUYECKOI HAalpaBICHHOCTH.

JKO0JI0THYeCKOe BOCIIUTAHHE:

c(OPMUPOBAHHOCTHIO HKOJIOTHYECKON KYyJIbTYPhl, TOHUMAHUEM BJIHMSHHS COLMATBHO-PKOHOMUYECKUX
MPOLIECCOB HAa COCTOSIHME MPHUPOJHOM M COIMAbHOM cpeAbl, OCO3HAaHWEM TJO00ANIbHOTO XapakTepa
HKOJIOTHYECKUX MpoOJieM; OpHEeHTalueld Ha MpPUMEHEHHEe MaTeMaTUYeCKUX 3HAHUM Ui pelieHus 3agad B
obnacTu OKpyKarlleld cpeabl, MIAHUPOBAHHUS MOCTYIKOB M OIICHKM WX BO3MOXKHBIX TMOCIEACTBUN s
OKpYKarollen Cpeibl.

IleHHOCTH HAYYHOIO NMO3HAHUA:

c(hOpMUPOBAHHOCTHIO MUPOBO33PEHHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKU U
OOIIECTBEHHON MPAaKTUKH, TOHMMAHUEM MaTeMaTHUYeCKON HayKu Kak cdepbl 4eloBeUeCKOW AeATelbHOCTH,
3TanoB €€ pa3BUTUS W 3HAYUMOCTH [JIs PA3BUTUSA LMBWIM3AIMHU; OBJIAJCHUEM SI3BIKOM MAaTeMaTHKUd U
MAaTeMaTHYeCKOM KyIbTYpOHl Kak CpPEICTBOM IO3HAHUS MHUpPA; FOTOBHOCTHIO OCYHIECTBISATH IMPOEKTHYIO MU
HCCIEA0BATENbCKYIO ACSITEIbBHOCTh MHANBUAYAIBHO U B TPYIIIIE.

METAINIPEIMETHBIE PE3YJIbTATBI



MetanpeaMeTHbIE  pe3ylbTaThl OCBOEHUS TMpOrpaMMbl  ydeOHOro mpenmera «Maremarukay
XapaKTepU3YIOTCS OBJIQJICHUEM YHUBEPCAIBHBIMH HO3ZHAGAMENbHBIMU  OCUCMBUAMU, VHUBEPCATbHBIMU
KOMMYHUKAMUBHBIMU OCUICINEUAMU, YHUBEPCATIbHLIMU Pe2YIAMUBHBIMU OeUCMBUAMU.

1) Vhusepcanvhvie noznasamenvhuie oeticmsus, obecneuusarom hopmuposanue 6a306bix KOZHUMUGHbIX
npoyeccog obyuarowuxcsa (0ceoenue Memooo8 NOZHAHUS OKPYIHCAIoue2o Mupa, npumeHeHue l102U4ecKux,
ucce008amenbeKux onepayull, ymeHuii pabomams ¢ ungopmayueti).

Ba3oBble 1ornyeckue aeicTBUs:

BBISIBIISITh U XapaKTEPU30BATh CYIICCTBCHHBIC MPHU3HAKA MAaTEMAaTUYCCKUX OOBEKTOB, TOHSITHH,
OTHONIICHWA MEXIYy TOHITHIMH; (OPMYIHPOBATH ONPEICIICHUS TIOHSATHH, YCTaHABJIUBATH
CYIIIECTBCHHBI TpPHU3HAK KiIacCH(PHUKAIMK, OCHOBAHUS JUIS OOOOINCHUS W CpPaBHEHUsS, KPUTCPUHU
MIPOBOIMMOTO aHAIIN3A;

BOCIIPHHUMATh,  (OPMYJIMPOBATH H  MPEOOpPa3OBBIBATh  CYKJICHUS:  yTBEPAWUTEIbHBICE U
OTpHUIATEIIbHBIC, SMHIUYHBIC, YaCTHBIC U OOIIHE; YCIOBHBIC,

BBISIBIISITh MAaTEMaTHYECKUE 3aKOHOMEPHOCTH, B3aUMOCBSI3M W MPOTUBOPEYUs B (DaKTax, JaHHBIX,
HAOJIIOJICHUSAX W YTBEPXKACHHSX; IpelaraTh KPUTEPHH IS BBISBICHUS 3aKOHOMEPHOCTEH U
MIPOTUBOPEUNI;

JeNIaTh  BBIBOJBI C  HCIOJB30BAHWEM 3aKOHOB JIOTHKH, JCIYKTHBHBIX ¥  HHJIYKTHBHBIX
YMO3aKIIOYCHUH, YMO3AKIIIOUSHUH TI0 aHAJIOTUH;

MPOBOJMTH CAMOCTOSITEIIGHO JIOKA3aTeIbCTBA MATEMaTHYCCKUX YTBEPXKICHHH (TIpsMBIE M OT
MIPOTHUBHOTO), BRICTPAWBATh APTyYMEHTAIINIO, IPUBOIUTH MMPUMEPBI H KOHTPIIPUMEPHI; 000CHOBHIBATH
COOCTBEHHBIC CYXICHHS M BBIBOJIBI;

BBIOMPATH CIIOCO0 perieHus yueOHOo# 3a/1auu (CpaBHUBATh HECKOJIBKO BAPUAHTOB PEIICHUS, BHIOMPAThH
HauboJee MOAXOAAIUHN C YUETOM CAMOCTOSITENILHO BBIJICJIIEHHBIX KPUTEPUEB).

Ba3oBble ncciaenoBarehLCcKHe NeliCTBHA:

WCTIOJIB30BaTh BOMPOCKHI KaK MCCIIEI0BATEIbCKHI HHCTPYMEHT MMO3HAHUS; (OPMYIUPOBATH BOIIPOCHI,
(dbuKcupyromue MTpPOTHBOpPEUYUE, MpoOJIeMy, YCTaHABIMBAaTh HCKOMOE W JaHHOE, (OpPMHpPOBATH
THIIOTE3Y, ApTYMEHTHPOBATh CBOIO TIO3UIINIO, MHECHHCE;

MIPOBOJIUTh CAMOCTOSITEIIFHO CIIAHUPOBAHHBIA AKCIIEPUMEHT, HCCIICIOBAHUE 10 YCTAHOBIJICHUIO
0COOEHHOCTEH MaTeMaTH4ecKOro 0ObEKTa, SIBJICHUS, MPOIIECCa, BBISBICHUIO 3aBUCUMOCTEH MEXITy
00BEKTaMH, SIBJICHUSIMH, IIPOIIECCAMH,

CaMOCTOSITENIEHO  (popMysIMpoBaTh OOOOUICHHUSI W BBIBOJBI IO pe3yJbTaTaM MPOBEIEHHOTO
HAOJIFO/ICHUS, MCCIICIOBAHUS, OICHMBATH JIOCTOBEPHOCTh IOJIYUYEHHBIX PE3YJIbTATOB, BHIBOJOB U
0000I11IeHMI;

MPOrHO3UPOBATh BO3MOXHOE Pa3BUTHE IPOLIECCA, a TAKKE BBIABUIaTh MPEIIOIOKEHUS O €ro
Pa3BUTHH B HOBBIX YCIIOBUSIX.

Patora ¢ undopmanmeii:

2)

BBISIBIISITH Ie(UIUTHI MHPOPMAIIMH, JaHHBIX, HEOOXOJAUMBIX JUI OTBETA HA BOTIPOC U VISl PELICHUS
3a7a4u;

BBIOMPATh MH(POPMAIMIO U3 UCTOYHUKOB PA3JIMYHBIX THIOB, AaHAIW3UPOBATH, CUCTEMAaTH3UPOBATh U
MHTEPIPETUPOBATh HHPOPMALIUIO PA3TUUHBIX BUJIOB U (JOPM IMPE/ICTABICHHUS,

CTPYKTYpUpPOBaTh HH(OpPMALNIO, MPEACTaBIATh €€ B pPa3IMuUHBIX (opMmax, HIUTIOCTPUPOBATH
rpaduyuecKy;

OLIEHUBATh HAAEKHOCTh HH(OPMAIMH IO CAMOCTOSTENHHO CHOPMYIUPOBAHHBIM KPUTEPHSIM.
VHueepcanvhvle KOMMYHUKAMUGEHbBIE Oelicmeus, 06ecneuuarom c@opmMuposaHHOCMb COYUATbHBIX

HABBIKOG 00VUAIOUUXCSL.
OO0menune:



® BOCIPHHUMATH B OPMYITHPOBATE CYXKICHHS B COOTBETCTBHH C YCIIOBUSIMH U TIEJISIMU OOIIEHHS; SICHO,
TOYHO, TPaMOTHO BBIPAKATh CBOIO TOYKY 3pPEHHUS B YCTHBIX M MUCHBMEHHBIX TEKCTax, IaBaTh
MOSICHEHHMSI 110 XOIy PEIICHHSI 3a/1a9i, KOMMEHTUPOBAThH TIOJYICHHBIN PE3yabTaT;

e B X0J€ OOCYXJIEHHUs 3a/1aBaTh BOIPOCHI TI0 CYIIECTBY OOCYXKIAeMOW TEMBI, IPOOIEMBI, periaeMon
3a/la4uM, BBICKA3bIBAaTh WJICH, HAIICJICHHBIC HA TOUCK DPEIICHUS; COMOCTABISTh CBOU CYXKJCHUS C
CYXJCHUSMH APYTUX YYAaCTHUKOB Jauajnora, oOHapyKHBaTh pa3jiMuMe M CXOJCTBO TMO3UIHI; B
KOPPEKTHOH (opme (HhopMyIHpOBaTh pa3HOTIACHS, CBOU BO3PAKCHUS;

® TPEACTaBIATh  PE3YyNbTaThl pEHICHUS  3a/Ja4d, OKCIIEPUMEHTa, HCCIENOBAaHMSA, IPOCKTa;
CaMOCTOSITEJIbHO BbIOMpaTh (pOpMAT BBICTYIJICHUS C Y4ETOM 3a/ad IMpe3eHTalMu U 0COOEHHOCTEN
ayJIUTOPHUH.

CoTpyaHun4ecTBo:

e [IOHUMAaTh M UCIOJH30BATh MPEUMYIIECTBA KOMaHJHONW W WHAMBUIYAILHON pabOTHI IPH PEIICHUN
y4eOHBIX 3ajad; MPHHAMATh IIeJlb COBMECTHOH JIEATEeNIbHOCTH, IUIAHHUPOBATH OPTraHU3AIUI0
COBMECTHOH pabOThI, pacTIpe/ieNsiTh BUIBI padOT, JOTOBAPHBATHCS, 00CYKIATh MPOIECC U PE3yabTaT
paboThl; 00001IaTh MHEHUST HECKOJIBKHX JTFOJICH;

® y4acTBOBAaTh B TPYMIOBBIX opMax padoThl (0OCYKIEHUSI, 0OMEH MHEHUHN, «MO3TOBBIC IITYPMBI» U
WHBIC); BBITIOJTHATH CBOIO 4YacTh PabOTHI M KOOPJAWHUPOBATH CBOW JICHCTBHUS C JPYTMMH WICHAMU
KOMaHJIbI, OIICHWBAaTh KAa4eCTBO CBOEro BKJIaJa B OOMMHA TPOJYKT IO KPHUTEPHSIM,
c(OPMYITUPOBAHHBIM YYaCTHUKAMH B3aUMOICHCTBUS.

3) YVuusepcanvuvie pecynsamuensie oeticmsus, obecneuusaron Gopmuposanue cCMblc08blX YCMAHOBOK U

HCUSHEHHBIX HABLIKOS TUYHOCTU.

Camoopranuszaunms:

® COCTaBJIATH ILJIaH, aJTOPUTM PELIEHH 33a4H, BBIOMPATh CIIOCOO pelIeHHsl ¢ y4ETOM HUMEIOLIUXCS
pECYpCcoB U COOCTBEHHBIX BO3MOKHOCTEH, apryMEHTUPOBATh U KOPPEKTUPOBATH BAPUAHTHI
perieHuit ¢ yaéToM HOBOM HH(OPMAITUH.

CaMOKOHTPOJIb:

e BIAJCTh HABBIKAMU [I03HABATEIbHON pe(dIeKCUU KaK OCO3HAHHMsI COBEpIIAEMbIX ACUCTBUHA U
MBICJIUTEIBHBIX MPOILIECCOB, UX PE3YIbTATOB; BJIAACTh CIIOCOOAMU CaMOINPOBEPKHU, CAMOKOHTPOJIS
rpolecca 1 pe3ysibTaTa perieHusl MaTeMaTHYecKon 3a/1auu;

® IpEeABHUJAETh TPYAHOCTH, KOTOPHIE MOTYT BO3HUKHYTH IPU PEIICHUH 3a/1a4H, BHOCUTh KOPPEKTUBHI B
NeSITeIbHOCTh Ha OCHOBE HOBBIX OOCTOSITENIbCTB, MAHHBIX, HAWIEHHBIX OIIMOOK, BBISBICHHBIX
TPYAHOCTEH;

® OIEHMBATh COOTBETCTBUE pe3yJbTaTa IEJIM U YCIOBHUSIM, OOBSICHATH MPUYMHBI JAOCTHXKCHUS WU
HEJOCTHKEHHS Pe3yJIbTaTOB NEATEIbHOCTH, HAXOJUTh OMIMOKY, /1aBaTh OLIEHKY MPUOOPETEHHOMY
OTIBITY.

INPEIMETHBIE PE3YJIbTATbBI
10 KJIACC

OnepupoBarh NOHATUAMU: TOUKA, PsAMas, INIOCKOCTb.

IIpuMeHATh aKCMOMBI CTEPEOMETPHHM U CIIEICTBUS U3 HUX IIPU PEILICHUN T€OMETPUUECKUX 3a/1ad.

OnepupoBaTh NOHATUAMU: MAPAIUIENBHOCTD U MEPIEHANKYISIPHOCTD MPSAMBIX U TUIOCKOCTEH.

KnaccugunupoBaTb B3aMMHOE PacIioIOKEHHE MPSIMBIX U MJIOCKOCTEH B IPOCTPAHCTBE.

OnepupoBaTh MOHATHSAMMU: JBYIPAaHHBIA YroJl, TpaHH ABYTPAHHOTO yria, pedpo IBYIpaHHOIO YTJa;
JMHEWHBIA yroJj IByrpaHHOTO YIJia; TpajlycHasi Mepa JABYTPaHHOTO yrJa.

OnepupoBaTh MOHATHUSMHU: MHOTOTPAHHMK, BBITYKJIBIM M HEBBIMYKJIBI MHOTOTPaHHHK, 3JE€MEHTHI
MHOTOI'paHHHKA, TPABUIIbHBII MHOTOI'PaHHUK.



Pacnio3HaBaTh  OCHOBHBIE  BHUIBI ~MHOTOTPAHHUKOB  (NMUpaMUAa; TNPU3Ma,  NPSMOYTOJIbHBIN
napajuiesienumnes, Kyo).

KnaccupunupoBaTb MHOTOTpaHHUKH, BBIOMpas OCHOBaHUS JUIS KiaccHU(UKauuu (BBIMYKIBIE U
HEBBINYKJIBIE MHOTOTPAHHUKHW; TPAaBUJIbHBIE MHOTOTPAHHUKW; TpPSAMble W  HAKIOHHBIC IPU3MBL,
HapajuIeIenuIe/Ibl).

OnepupoBaTh NOHATUAMU: CEKyIIasl INIOCKOCTb, CE4EHNE MHOTOTPAaHHUKOB.

OOBACHATH MPUHLIMIIBI IOCTPOEHUS CEUEHUH, UCTIONb3Ysl METO/I CIIEI0B.

Crpouth ceueHuss MHOITOIPAHHUKOB METOJIOM CJIEJIOB, BBINOJIHATH (BBIHOCHBIE) IUIOCKHUE YEPTEXKU U3
PHUCYHKOB MPOCTBIX 0OBEMHBIX (GUTYp: BUJ CBEPXY, COOKY, CHU3Y.

Pematp 3a1aun Ha HaXOXKJEHHE F€OMETPUUECKUX BEIMUYMH 10 o0pa3laM WM alropuTMam, NpUMEHsIs
U3BECTHbIE AHAJIMTUYECKUE METOJbI MPH PELIEHUH CTAaHAAPTHBIX MAaTEMaTHYECKHUX 3a7ad HAa BBIYMCIICHUE
paccTOSHUN MEXIY ABYMS TOUKaMU, OT TOUYKH J0 MPSIMOM, OT TOUKHU JI0 IJIOCKOCTH, MEXY CKPELIMBAIOIIUMUCS
TIPSIMBIMH.

Pematp 3a1aun Ha HaXOXKJEHHE F€OMETPUUECKUX BEJIMUYMH MO oOpa3laM WM alropuTMam, NpUMEHss
M3BECTHbBIE aHATIUTUYECKHE METO/IbI IPU PEIICHNH CTaHAAPTHBIX MaTEMaTHUECKUX 33/1a4 Ha BBIUMCIICHUE YTJIOB
MEX]ly CKPEIIMBAONUMHUCS MPSIMBIMHA, MEXIY MPSIMOH U IIOCKOCTBIO, MEX/IY IUIOCKOCTSIMHU, TBYTPAHHBIX
YIJIOB.

Boruncnsate 00bEMBI U MIJI0LIA1M TOBEPXHOCTENH MHOTOTPAaHHUKOB (ITpU3Ma, MUpaMua) ¢ IpUMEHEHHUEM
GbopMyJ; BBIYUCIATH COOTHOUIEHHS MEXKAY IUIOHNIAJAMHU  TOBEPXHOCTEH, 00béMaMM MOJOOHBIX
MHOTOTPaHHUKOB.

OnepupoBaTh HOHATUSIMU: CHMMETPHS B IPOCTPAHCTBE; LIEHTP, OCh U INIOCKOCTh CUMMETPHH; LIEHTP, OCh
Y TUTOCKOCTh CUMMETPHUH (PUTYPHI.

W3Bnekarb, mnpeoOpa3oBbIBATH M HMHTEPHPETHUPOBATH HHEAOPMALMIO O  MPOCTPAHCTBEHHBIX
reOMETPUYECKUX (PUTypax, IPEJCTaBICHHYIO Ha YepTekaxX U PUCYHKaX.

[IpumeHnsaTh reomeTpuyeckue (GaxkTbl IS PEIIEHUs CTEPEOMETPUUYECKHX 3a/ad, MpPEerosararolinx
HECKOJIbKO LIaroB peIleHUs, €CJI YCIOBUS IPUMEHEHH 3a/1aHbl B SIBHOU (opMe.

[IpuMeHsaTh NmpocTeline NporpaMMHbIE CPEJICTBA U BJIEKTPOHHO-KOMMYHUKAI[MOHHBIE CHCTEMBI MPHU
pELIEHNH CTEPEOMETPUYECKUX 3a/1auy.

[IpuBoauTh mHpHUMEpPHl MaTEMaTHYECKUX 3aKOHOMEPHOCTEH B NpPUPOAE M JKU3HHU, PACIO3HABaTh
IIPOSIBJICHNE 3aKOHOB F'€OMETPUHU B HCKYCCTBE.

[IpyuMeHsATh MOJIydeHHbIE 3HAHUS HA NPAKTUKE: aHAJIU3UPOBATh PEajbHbIC CUTYallUM U NPUMEHATH
U3yYeHHbIE IIOHATUS B IpPOLIECCE IOMCKA pEUIeHUs MaTeMaTHYecKu C(OPMYIUPOBAHHON IPOOIIEMBI,
MOJICIUPOBATh peaJIbHblE CHUTyallud Ha S3bIKE I'€OMETPUM, HCCIENI0BaTh IIOCTPOEHHBIE MOJEIU C
HCIOJIb30BAHUEM I'€OMETPUYECKUX MOHATUI M TeopeM, ammapara ajareOpsl; pellaTh MPaKTHYECKUe 3a/1aud,
CBSI3aHHBIE C HAX0XK/ICHUEM I'€OMETPUUECKUX BEIIMUYHH.

11 KJIACC

OnepupoBaTb  MOHATUSAMHU: LMIMHAPUYECKAas IOBEPXHOCTb, OOpas3ylollMe  LMIMHIPUYECKOM
MOBEPXHOCTH; IMJIUHJAP, KOHUYECKass IOBEPXHOCTb, OOpa3ylollHe KOHMYECKOM MOBEPXHOCTH, KOHYC;
cdepuueckas HOBEPXHOCTb.

Pacnio3naBathk Tena BpaieHus (LIUIMHAP, KOHYC, chepa U map).

OOBACHATH CHIOCOOBI MOJTYYEHHUS TEJl BPALLICHHS.

KnaccuguiupoBaTb B3auMHOE pacloyiokeHue chepbl U MI0CKOCTH.

OnepupoBaTh NOHATHSAMU: IIAPOBOI CETMEHT, OCHOBAHUE CETMEHTA, BBICOTA CETMEHTA; IIIAPOBON CIIOM,
OCHOBAaHUE IIapOBOT0 CJIOS, BBICOTA IIAPOBOTO CJIOS; IIAPOBOM CEKTOP.

Bbruncnars 00bEMBI U TUIOMIAAN TOBEPXHOCTEH TN BpAllleHHs, FTEOMETPHUECKUX Tell ¢ IPUMEHEHUEM

bopmy.



OnepupoBarh NOHATUSIMU: MHOTOTPAHHUK, BIUCAHHBIN B c()epy M ONMUCAHHBIA OKOJO cepsl; cdepa,
BIIMCAHHAs B MHOTOTPAHHUK HIIU TEJIO BPAI[CHHUSL.

BBIYHCIATE COOTHOMICHUS MEXKTY TUIOMIAIIMUA TOBEPXHOCTEH 1 00bEMaMU TIOTOOHBIX TEll.

N300paxaTs n3ydaembie GUTYPHI OT PYKH U C TPUMEHEHUEM MPOCTHIX YEPTEKHBIX HHCTPYMEHTOB.

BrITIOJTHATE (BBIHOCHBIC) INIOCKHUE YEPTEIKU U3 PUCYHKOB ITPOCTHIX 00BEMHBIX (DUTYP: BU CBEPXY, COOKY,
CHU3Y; CTPOUTH CEYCHHUS TEJT BPAIICHHUSI.

W3Brnekarb, WHTEPHPETUPOBATH W  MPEOOpa3oBBIBaTH  WMHGOPMAIMIO O  IMPOCTPAHCTBEHHBIX
TreOMETPHYCCKUX (PHUTypax, MPEJACTABICHHYIO HA YePTEIKAX U PUCYHKAX.

OnepupoBath MOHATHEM BEKTOP B IIPOCTPAHCTBE.

BEITIOJIHATE ACWCTBHS CIOXKEHUS BEKTOPOB, BHIYMTAHUS BEKTOPOB W YMHOXKCHHSI BEKTOpa HA YHCIIO,
00BSICHATH, KAKHMH CBOMCTBAMHU OHHU 00J1a1af0T.

[IpuMeHATH MpaBWIIO NapAIICIICIIUIIEA.

OnepupoBaTh MOHATHSAMH: JEKAPTOBBI KOOPIMHATHI B TPOCTPAHCTBE, BEKTOpP, MOJYJIL BEKTOpA,
PaBEHCTBO BEKTOPOB, KOOPIMHATHI BEKTOpa, YroJI MEXIy BEKTOPaMH, CKAJSIPHOE MPOU3BEICHHE BEKTOPOB,
KOJUTHHEAPHBIE ¥ KOMIUIAHAPHBIC BEKTOPBI.

Haxonute cyMMy BEKTOPOB M TMPOM3BEICHHE BEKTOPA HA YHCIIO, YTOJ MEXKIYy BEKTOPaMHU, CKAJSPHOE
MIPOU3BE/ICHNE, PACKIIAIBIBATH BEKTOP IO IBYM HEKOJUTHHEAPHBIM BEKTOPAM.

3a/1aBatTh MIOCKOCTh YPABHEHHEM B JIEKAPTOBON CHCTEME KOOPIMHAT.

[TpumeHsaTh TeoMeTpudeckue (aKThl I PEIICHUS CTEPEOMETPUUYCSCKUX 3aJlad, IMPEAIoIararniux
HECKOJIBKO MIaroB PeIIeHUs], €CIIU YCIIOBUS TPUMEHECHHS 3a/IaHbl B SBHOU (hopMe.

Pemath mpocTeiinie reoMeTpUIeCcKre 3a/1a9u Ha IPUMEHEHHE BEKTOPHO -KOOPAMHATHOTO METO/IA.

Pematp 3ajaum Ha J0Ka3aTeIbCTBO MAaTEMATHYCCKUX OTHOIICHWH W HAXOXJCHHUE TeOMETPUYCCKHX
BEJIMYMH 10 OOpaslaM WIH aJIropuTMaM, TPUMEHSS H3BECTHBIC METOJbl IPH PEIICHUH CTaHIAPTHBIX
MaTeMaTHYeCKHX 3a/1a4.

[TpuMeHSTh MpOCTEHIINe MPOrPAMMHBIC CPEACTBA M AJICKTPOHHO-KOMMYHUKAIIMOHHBIC CHCTEMBI TPH
PEIICHUH CTEPEOMETPUICCKHX 3a/ay.

[IpuBOIUTE TPUMEpPHl MaTEMaTHYCCKUX 3aKOHOMEPHOCTSH B MPHPOJE M IKH3HH, pPACIIO3HABATh
MPOSIBJICHNE 3aKOHOB M'€OMETPUU B HCKYCCTBE.

[IpuMeHSTh MOJyYEeHHBbIC 3HAHWS HAa IMPAKTHKE: aHAJTU3UPOBATh PEallbHbIC CHUTYalldd W IPUMEHATH
W3YYCHHBIC IOHATHS B IPOIECCe IIOMCKA PEIICHUS MaTeMaTH4YeCKH CQHOPMYJIUPOBAHHON MPOOJIEMBI,
MOJICITUPOBATh pPEaJbHbIC CUTYalldd Ha S3bIKE TEOMETPUH, HCCICIOBaTh IOCTPOCHHBIC MOJICIH C
HCII0JIb30BAHUEM T€OMETPUUYCSCKUX MOHATHH W TEOpeM, ammapara ajreOpbl; pemaTh MPaKTHYSCKUE 3ajauH,
CBSI3aHHBIC C HAXOXKJICHHEM I'COMETPHYCCKUX BEITUYHH.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
KoumnuecTBo yacos DJIeKTPOHHbIE
Ne (uudgposbie)
HaumeHoBaHue pa3/ieJioB M TeM NPOrPaMMbI Konrpoabnsie | IlpakTnuyeckue
n/n Bcero o0pa3oBaTe/ibHbIE
padoThI padoTsbI
pecypchl
1 BBenenune B ctepeoMeTpuio 10
) [IpsiMbIe 1 TUTOCKOCTH B TIpocTpaHcTBe. [lapamiensHocTh 12 1
MPSIMBIX U MJIOCKOCTEN
3 [lepnieHIUKyYIAPHOCTH MPSAMBIX U MJIOCKOCTEN 12
4 VYrubl MeXy IPAMBIMU U TUIOCKOCTSIMHU 10 1
5 MHororpaHHuKu 11 1
6 OO6BEMBI MHOTOTPAaHHUKOB 1
7 [ToBTOpEHME: CEUCHMS, pACCTOSTHUS U YTJIbI 4 1
OBHIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 68 5 0




11 KJIACC

KosnnuyectBo 4yacos DJIeKTPOHHbIE
HaumeHnoBaHue pa3esioB U TeM nupposbie
Ne i/ P Konrtpoiasbubie | IlpakTHyeckue (1upp )
NPOrpaMMblI Bcero o0pa3oBaTe/bHbIE
padoTsbI padoThI
pecypcsl
Tena Bpamenus 12
OO6bEMBI TEN 5) 1
BekTopsl 1 KOOpIMHATHI B IPOCTPAHCTBE 10 1
4 [ToBTOpenHue, 0600IICHNE, 7 1
cUCTEMaTH3alusl 3HAHUN
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34 3 0







