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IHOACHUTEJIBHAS 3AIINCKA

Pabouas mporpamma ydeOHOro kypca «l'eomerpus» 6azoBoro ypoBHs s oOyuatommxcst 10 —11
KJ1accoB pa3paboraHa Ha ocHOBe PDesepanbHOro rocy1apCTBEHHOr0 00pa30BaTeIbHOIO CTaHIapTa CPEJHETO
obmero oOpa3oBaHMs, C YY4ETOM COBPEMEHHBIX MHPOBBIX TpeOOBaHMH, TNPEIBSIBISEMBIX K
MaTeMaTU4ecKoMy O0Opa30BaHMIO, M TPaguLuil poccuiickoro oOpaszoBaHus. Peammzamus mporpammbl
o0ecrieynBaeT OBJIAJCHHE KIIOUEBBIMH KOMIETEHIUSMH, COCTABISIONIMMU OCHOBY JJIsI CaMOPa3BUTHSA H
HETPEPHIBHOTO 00pa30BaHusl, LEIOCTHOCTh OOIIEKYIbTYPHOTO, JIUYHOCTHOTO U IMO3HABATEIHHOTO PAa3BUTHUS
JMYHOCTH O00YYarOIIUXCS.

HEJN U3YYEHHUSA YYEBHOI'O KYPCA

BaxkHocTh y4eOHOro Kypca reoOMETpUu Ha YpPOBHE CpeaHEro olmiero oOpa3oBaHHs OOYCIIOBICHA
MPAKTUYECKOH 3HAUYMMOCTBIO METAlpeIMETHBIX U IMPEIMETHBIX pe3yJlbTaTOB OOydeHHsS TEeOMETPUU B
HaIpaBJIEHUU JIMYHOCTHOTO pa3BUTHs oOydaromuxcs, GopMupoBaHus (GyHKIIMOHAIBHOW MaTeMaTUYECKOU
IPaMOTHOCTH, W3y4eHUS JAPYruxX Yy4eOHBIX JTUCHUIUIMH. PasputHe y o0O0y4arommxcs MPaBUIIBHBIX
MPEJCTABICHUN O CYITHOCTH U MPOUCXOKICHHH T€OMETPUYECKIX a0CTPaKIMii, COOTHOIICHHH PEAIbHOTO M
UJCalIbHOTO, XapakTepe OTPaXKCHHs MAaTeMaTU4YeCKOW HAayKOW SIBICHUNW W MPOLECCOB PEalbHOr0 MHPA,
MECTe F€OMETPHH B CHUCTEME HAyK M POJIM MaTEMaTHYE€CKOrO MOJEIMPOBAHUS B HAYYHOM IO3HAHUU U B
NPAaKTUKE CIocoOCTBYyeT (HOPMUPOBAHHMIO HAYYHOTO MHPOBO33PEHUS YUYAIIMXCS, a TaKXKe KauecTB
MBILUICHHS, HEOOXOAUMBIX JUISl aJJalTallii B COBPEMEHHOM OOIIECTBE.

I'eomeTpus siBnsieTcss OAHUM U3 0A30BBIX MPEAMETOB HAa YPOBHE CpeHEro odmiero oopa3oBaHus, TakK
Kak 00ecreynBaeT BOZMOXXHOCTh U3YyUEHUS KaK JUCIUILIINH €CTECTBEHHO-HAYYHOW HAMPaBIEHHOCTH, TaK U
T'YMAaHUTAPHOM.

Jlornueckoe MplluieHHE, GOpPMHPYEMOE TPH H3YyYEHUH OOYYaAIOMIUMUCS TOHSATUWHBIX OCHOB
T€OMETPUH U TOCTPOSHUH IIETIOYKH JIOTUYECKUX YTBEPKICHUU B XOJ€ PEIICHUS T'eOMETPUYECKUX 3ajad,
YMEHHE BBIBUTaTh W ONPOBEPraTh TUIIOTE3bl HEMOCPEACTBEHHO HCHOIB3YIOTCS NpPU PEIICHUU 3a1ad
€CTeCTBEHHO-HAYYHOTO IIUKJIA, B YACTHOCTH U3 Kypca (pHU3HKH.

YMeHne OpHUEHTHPOBATHCS B TPOCTPAHCTBE WIPaeT CYMIECTBEHHYIO pOJIb BO BCEX OOIACTIX
JesTeNbHOCTH YenoBeka. OpreHTalus 4eJI0BeKa BO BPEMEHU U MPOCTPAHCTBE — HEOOXOAUMOE YCIOBHE €T0
COLIMATILHOTO OBITHS, (opMa OTPaKEHUSI OKPYKAIOIIETO MUPA, YCIOBHE YCIEIIHOTO MO3HAHUS U aKTUBHOTO
npeoOpa3oBaHus JecTBUTENbHOCTH. OneprpoBaHne MPOCTPAHCTBEHHBIMU 00pa3aMu OOBEAMHSET Pa3HbIE
BUJBI YU4E€OHOH W TPYHOBOW NEATENFHOCTH, SIBISIETCS OJHUM W3 TPO(PECCHOHATBHO Ba)KHBIX KaudeCTB,
MOJITOMY akTyallbHa 3agada (OpMHUPOBAHHS Yy OOYyYarOMIMXCS MPOCTPAHCTBEHHOTO MBIIUICHUS Kak
Pa3sHOBUJIHOCTH OOpPa3HOT0 MBIIIJIEHUS — CYIIECTBEHHOIO KOMIIOHEHTa B MOATOTOBKE K MPAKTHYECKOM
JEeSITeIbHOCTH 110 MHOTHM HaIPaBIICHUSIM.

lens ocBoeHust mporpammbl ydeOHOTO Kypca «l'eomeTpusi» Ha 0a30BOM YpOBHE OOy4YeHUsS —
0011e00pazoBaTeibHOE U OONICKYJbTYPHOE Pa3BUTHE OOydJaromuxcsi depe3 obOecreueHrne BO3MOKHOCTHU
MPUOOPETEHUsI U UCTOJIb30BAHUS CHUCTEMATHYECKUX N€OMETPUYECKHX 3HAHHWHM U JEeHCTBUH, CHEIU(pUIHBIX
reOMETPHH, BO3MOKHOCTH YCIIEIIHOTO MPOJIOJKEHUsI 00pa30BaHus M0 CHELUATBHOCTSAM, HE CBSI3aHHBIM C
MIPUKIIJHBIM UCTIOIH30BaHUEM T€OMETPHH.

[Tporpamma o reomeTpun Ha 6a30BOM ypOBHE TpeJHa3Ha4YCHA JUIsi 00yUJaArOIIUXCsl CPEIHEH IIIKOJbI,
HE HCIBITHIBABIINX 3HAYMTEIBHBIX 3aTPyJHEHHI Ha YpOBHE OCHOBHOTO 00mIero oOpaszoBaHus. Takum
o0pa3om, oOyuaromiyecss Ha 6a30BOM YpPOBHE JIOJIKHBI OCBOUTH O0IIME MaTeMaTUYeCK1e YMEHUs, CBSI3aHHbIe
co crenu(puKold reoMeTpur U HeoOXOTUMBIE Ui KU3HU B COBpEeMEHHOM olmiectBe. Kpome 3toro, onu
MUMEIOT BO3MOXKHOCTh U3yYUTh T€OMETPHUI0 OoJjiee TITyO0KO, €CITU B ajbHEUIIIeM BOZHUKHET HE00X0 IMMOCTh
B T€OMETPUUYECKUX 3HAHUSAX B MPOPECCHOHATBHOM IEATETLHOCTH.



JlocTukeHue I1eJId OCBOEHHS MPOrpaMMbl 00€CIeYMBAECTCS PEIIEHUEM COOTBETCTBYIOIIMX 3a/ad.
[IpuopureTHpiMu 3amadamMu ocBoeHUs Kypca «['eomerpum» Ha 06azoBoMm ypoBHe B 10—11 kmaccax
SBJIAIOTCSL:

e (opmupoBaHUE MpEACTaBICHUS O N'EOMETPUU KaK YaCTH MHUPOBOW KYJIBTYpbl U OCO3HaHUE €&

B3alMOCBSI3H C OKPYKAIOLUM MUPOM;

e (opMHUpOBaHHME TMPEICTABICHHSI O MHOTOTPAHHUKAX M TeNax BpALICHUS KaKk O BaKHEHIINX
MaTEMaTHYECKUX MOJEISX, O3BOJIIOIIMX ONMMUCHIBATh U U3y4YaTh Pa3HbIE SIBJICHMS OKPYXKAIOIIEro
MHUpA;

e (opMupOBaHME YyMEHHUS paclO3HaBaTh Ha 4YepTekKaxX, MOJCNAX U B pPEAIbHOM MHpE
MHOTI'OTPaHHUKH U Te€Jla BPAILCHHUS;

e OBJIQJICHUE METOJaMHU PEUICHHs 3aJad Ha IOCTPOCHUS HA M300paKEHHSIX MPOCTPAHCTBEHHBIX
uryp;

e (opmupoBaHHE yMEHUS OINEPUPOBATH OCHOBHBIMH MOHSATHSIMH O MHOTOTPaHHHKAX M Tellax
BpalICHUsI U UX OCHOBHBIMU CBOMCTBAaMU;

e OBJAJICHUE AITOPUTMaMHU PEIICHHUS OCHOBHBIX TUIOB 3a]ay; (OPMUPOBAHHE YMEHUS MPOBOJIUTH
HECJIOKHBIE JI0Ka3aTeIbHbIE PACCYXKJICHUS B XOJ€ PELICHUS CTEPEOMETPUUECKUX 3a7ad U 3a/1ay C
MIPaKTUYECKUM COECpPKAHUEM;

® pa3BUTHE HHTEJUICKTYAIbHBIX U TBOPUYECKUX CIOCOOHOCTEH O0OYyYaroImuXcs, MO3HABATEIbHOMN
aKTUBHOCTH, UCCIIEIOBATEIbCKUX YMEHUMN, KpPUTUYHOCTU MBILIUICHHUS;

e (opmupoBaHHe QYHKIIMOHATBHON I'PAMOTHOCTH, PEJIEBAHTHON F€OMETPUH: YMEHHUE PACIIO3HABATH
MIPOSIBJIEHUSI T€OMETPUUECKUX TMOHATHI, OOBEKTOB U 3aKOHOMEPHOCTEH B pealbHBIX KU3HEHHBIX
CUTyallusiX M TpU H3YyYECHUH JAPYrUX Yy4eOHBIX TMPEIMETOB, MPOSBICHUS 3aBUCUMOCTEH U
3aKOHOMEPHOCTEH, (OpMYIUPOBATH WX Ha S3BIKE TEOMETPUU U CO3[aBaTh TI'€OMETPHUYECKUE
MOJIETIM, TPUMEHATh OCBOEHHBIM TE€OMETpUYECKUIl amnmapaT Juisl peHIeHHUs] MPaKTUKO-
OpPUEHTUPOBAHHBIX 33Ja4, MHTEPIPETUPOBATH U OLIEHUBAThH MOJyUYEHHBIE PE3YIbTATHI.

OTnuuuTeNbHON 0COOEHHOCTHIO MPOrPaMMBI SIBIISIETCSl BKJIIOYEHHE B KypC CTEPEOMETPHUM B Hauaie
€ro HM3y4eHHUs 3a/]ay, pelIacMbIX Ha YPOBHE HHTYUTHBHOIO TIIO3HAHMs, U ONpPEIENEHHBIM 00pazom
OpraHuM3oBaHHas paboTa HaJ HUMH, YTO CIOCOOCTBYIOT Pa3BUTHIO JIOTUYECKOTO MU IMPOCTPAHCTBEHHOT'O
MBIIIEHHS], CTUMYJIUPYET NPOTEKaHNE UHTYMTUBHBIX MPOILIECCOB, MOTUBUPYET K AAJIbHEHIIEMY HU3yYEHUIO
penMera.

[Ipennourenue oTnaércs HAMIAJHO-KOHCTPYKTUBHOMY METOAY OOYYEHHs, TO €CTh TEOpETHYECKHe
3HaHHUA HUMEIOT B CBOEH OCHOBE YYBCTBEHHOCTh MPEAMETHO-IIPAKTHUUECKON JeATenbHOCTH. Pas3ButHe
MIPOCTPAHCTBEHHBIX MPEACTABIECHUN y y4allUXCs B Kypce CTEPeOMETPUM MPOBOAUTCS 3a CUET peIICHUS
3aJ]ay Ha CO3/JaHMe IPOCTPAHCTBEHHBIX 00PA30B M 33734 Ha ONEpUPOBAHUE IPOCTPAHCTBEHHBIMU 00pa3aMu.
Co3nanue obOpa3a MPOBOJUTCS C ONOPOM Ha HAIIAJHOCTb, a OMNEPUPOBaHHE 00pa3oM — B YCIOBHUAX
OTBJICYEHHUSI OT HATJISIIHOCTH, MBICIEHHOTO U3MEHEHHUS €r0 UCXOJHOIO COJIEPKaHusI.

OcHoBHbIE conepkaTenbHble JUHUU Kypca «['eomerpum» B 10—11 kmaccax: «MHOrorpaHHUKHY,
«[IpsiMBbIE M TIOCKOCTH B IIPOCTpaHCTBE», «Tena BpameHus», «BEKTOpel U KOOPAUHATHI B IPOCTPAHCTBEY.
@opMHUpPOBAaHUE JIOTUYECKUX YMEHUH pacHpeleNsieTcs HE TOJIBKO IO COAEPKATENbHBIM JMHHUAM, HO U IO
rojiaM 00y4eHusl Ha yPOBHE CPEIHETO 00IIero 00pa3oBaHusI.

Copepxanue 00pa30BaHMs, COOTBETCTBYIOIIEE NPEIMETHBIM pe3yJibTaTaM OCBOEHHUs paboueit
MIPOrpaMMbl, paclpeeNEHHBIM 10 To1aM 00y4eHHUs, CTPYKTYPUPOBAHO TaAKUM 00pa30M, 4TOOBI OBJIAJICHHUE
TFEOMETPUUYECKUMHU MOHATHUSMU M HABBIKAMHU OCYIIECTBIISJIOCH IOCIEI0BAaTENIbHO W IMOCTYNATENIBHO, C
COOJIIOJICHNEM TPHUHLMIA TPEEeMCTBEHHOCTH, UYTOOBl HOBBIE 3HAHUS BKJIIOYAJIMCh B OOIIYIO CHCTEMY
reOMETPUYECKUX TMpEeACTaBICHUN OO0yJarommxcsi, pacmupsis U yrayonss e€, oOpa3yss MpouHbIe
MHO>KECTBEHHBIE CBS3H.

MECTO YYEBHOI'O KYPCA B YYEBHOM IIVTAHE



Ha u3ydyenue reomerpun otBoautcs 2 4aca B Henenmo B 10 kimacce m 2 yaca B Henenmto B 11 kiacce,
BCETO 3a J1Ba rojia o0y4yenus - 136 yueOHbIX daca.



COJAEP)KAHUE YYEBHOI'O KYPCA
10 KJIACC

IIpsiMbI€e ¥ IVIOCKOCTH B IPOCTPAHCTBE

OcHOBHBIE NOHATUS CcTepeoMeTpuu. Touka, HpsiMas, IUIOCKOCTh, HpocTpaHcTBO. [loHstue 00
AKCMOMAaTUYECKOM ITIOCTPOCHUH CTEPEOMETPHUU: AKCUOMBI CTEPEOMETPHUHU U CIIEACTBUS U3 HUX.

B3auMHOe pacnonokeHwe IpsMBIX B IIPOCTPAHCTBE: IEPECEKAIOIUecs, IapajulelbHble U
cKpeuuBaromuecs npsMble. [lapauiesbHOCTE NPSAMBIX M IUIOCKOCTEH B IIPOCTPAHCTBE: IapalIelbHBIC
IIpsIMBIE B NPOCTPAHCTBE; NApAUIEIbHOCTD TPEX MPSAMBIX; NAPAJUIEIBHOCTD MPSAMOM M IUIOCKOCTH. YTIIBI C
COHAIIPABJICHHBIMM CTOPOHAMM; YIOJI MEXIY INPSAMBIMH B IPOCTpaHCTBE. [lapaynenbHOCTh IIOCKOCTEN:
MapajuleIbHbIE IUIOCKOCTH; CBOMCTBA NApaJUICNbHBIX INIOCKOCTEH. IIpocreimme NpoCTpaHCTBEHHBIE
(burypsl Ha MIOCKOCTH: TETPaAdIp, KyO, MapauiesenuIie]]; IOCTPOCHUE CEUCHUH.

[lepneHIUKYIAPHOCTD MPSIMON U IUIOCKOCTH: NMEPIEHIUKYJIAPHBIE IPSIMbIE B IIPOCTPAHCTBE, NPSMBIC
NapajuIeJIbHbIE U NMEPIECHIUKYIAPHBIE K INIOCKOCTH, IPU3HAK NEPIEHIUKYJIIPHOCTHA MPSIMOU U IUIOCKOCTH,
TeopemMa O MpsSMOM NEPHEHAUKYJSIPHOM IUIOCKOCTH. YIVIBI B IIPOCTPAHCTBE: YroJI MEXKIY NPSIMOU H
IJIOCKOCTBIO; JBYTPAHHBIM YroJjl, JIMHEWHBIA YroJl JABYTPaHHOrO yria. IlepneHaukyissp M HakKJIOHHBIE:
paccTossHHE OT TOYKM [0 IUIOCKOCTH, PACCTOSHUE OT MPSAMON /10 IUIOCKOCTH, HPOEKIHs (Urypsl Ha
IUIOCKOCTB. lleprenauKyIIpHOCTD MII0CKOCTEN: IPU3HAK NEPIEHIUKYIIPHOCTU ABYX IUlocKkocTeil. Teopema
0 TPEX MEPIEHAUKYIAPaXx.

MHOrorpaHHUKHU

[lonsiTiE MHOIOIpaHHMKA, OCHOBHBIE JJIEMEHTHI MHOTOIPAHHMKA, BBIIIYKJIBIE M HEBBIITYKIbIC
MHOIOTPaHHMKH; pa3BEPTKa MHOrorpaHHuka. [Ipusma: n-yrosnbHas npusma; I'paHd U OCHOBAHMS IIPU3MBI,
npsiMasi ¥ HAakKJIOHHAas IpU3Mbl; OOKOBasgs M TMOJHas THOBEPXHOCTh mpusMbl. [lapamnenenunen,
IIPSIMOYTOJIBHBINA NapaJlIeNeNuIe ] U ero cBoicTa. [InpamMuna: n-yrojapHas nupaMua, rpaHd U OCHOBaHUE
UpaMyuibl; OOKOBasi M MOJIHAS TIOBEPXHOCTh MUPAMHUJIbL; MPaBHIIbHAS M yCeu€HHasl MUpaMuja. DJIEMEHTHI
IIpU3Mbl U MpamMuibl. [IpaBuibHbIE MHOTOTPAHHUKY: ITOHATHE NTPAaBUJIBHOIO MHOIOTPAHHUKA; ITPaBUJIbHAS
npu3Ma M IpaBWIbHAasg NUPAMMJIA; MpPaBUIIbHAs TPEYrojibHas NUPAMUJa U MPaBUWIbHBIN TeTpadap; KyoO.
[IpencraBieHre o MpPaBUIBHBIX MHOTOTPaHHMKAaX: OKTa’Jp, J0AeKa’lp U ukocadap. CeueHHs NpU3MBI U
MIUPaMUIBI.

CuMMeTpHsi B IPOCTPAHCTBE: CUMMETPHUS OTHOCHUTENBHO TOYKH, MPSMOMW, IIOCKOCTH. DJIEMEHTBI
CUMMETPHUU B NIUpaMuUJax, apauiejenuieax, NpaBuibHbIX MHOTOTPAaHHUKAX.

Bbruncnenue 35eMEHTOB MHOTOTpaHHUKOB: pEOpa, auaroHanu, yriasl. Ilnomans OokoBoit
MOBEPXHOCTU U IIOJHOW IOBEPXHOCTH MPSIMOM MpPU3MBI, IUIOLIA/[b OCHOBaHWM, Teopema O OOKOBOi
MOBEPXHOCTU HpsAMOM mpu3msbl. [1omans O0KOBOM MOBEPXHOCTH M MOBEPXHOCTHU MPABUIBHON MUpaMUIB,
Teopema o TIomaau yceuéHnon nupamusl. [loasitue 06 06béMe. OOBEM MUpPaMUIBI, TPU3MBL.

[Tonobuble Tena B mpocTtpaHcTBE. COOTHONIEHHS MEXIy IUIOMIAJSMU TOBEPXHOCTEH, 00BEMamMu
MOJIOOHBIX TE.

11 KJIACC

Tena Bpamenus

[Hunuaapudeckast TOBEPXHOCTh, 00pa3yroIIue MUINHIPUIECKON TOBEPXHOCTH, OCh IHIIMHAPUYECKOM
noBepxHocTU. L{uauHap: ocHOBaHMS M OOKOBas MOBEPXHOCTh, 0Opa3ylolias W OCh; IUIONA[b OOKOBON H
ITOJIHOW ITOBEPXHOCTH.

Konnueckasi moBepxHOCTh, 00pa3yromne KOHMYECKOW MOBEPXHOCTH, OCh M BEpIIMHA KOHHYECKOU
noBepxHocTu. KoHyc: ocHOBaHMe M BeplunMHa, oOpasyiolias W OCh; IUIOIAAb OOKOBOW W TOJHOM
MOBEPXHOCTHU. Y CeUEHHBIN KOHYC: 00pa3ylolle U BEICOTa; OCHOBaHUS U OOKOBas MOBEPXHOCTb.



Cdepa u map: ueHTp, paauyc, AMaMeTp; IJIOMAAb NoBepXHOCTH chephl. BlauMHoe pacmnonoxeHue
cdepsl U MITOCKOCTH; KacaTeabHas IIIOCKOCTh K cdepe; Tomaas chepsl.

N300pakeHue Tes BpallleHUs Ha MIIOCKOCTH. Pa3BEpTKa umHApa U KOHYyca.

KoMOuHanmu Ten BpaieHuss 1 MHOTOTPaHHUKOB. MHOTOTpaHHUK, OMUCAHHBINA OKOJIO cdephl; chepa,
BIMCaHHAsi B MHOTOIPAHHUK, I TEJIO BPALLICHHUS.

[Tonstue 06 oOBEMe. OCHOBHBIE CBOHCTBa 00BEMOB Teil. Teopema 00 00BbEME MPSIMOYTOJIBLHOTO
napajiesienunesa u ciueacTeus u3 He€. O0bEM nunuHapa, konyca. O0BEM mapa u miomaab chepsl.

[TonoGubie Tema B mpocTpancTBe. COOTHOLICHHS MEXAY IUIOMIAISMH TOBEPXHOCTEH, 0O0bEMamu
MOIOOHBIX TEIL.

Ceuenusi mwiIMHIpa (MapajuieibHO W MEPHEHIUKYISIPHO OCH), CEUYEeHHA KOHyca (mapasuieiabHoe
OCHOBAHUIO U MPOXOSIILEE YepPE3 BEPILUHY), CEUCHUS 11apa.

BekTopbl M KOOpAUHATHI B IPOCTPAHCTBE

Bekrop Ha miiockocty U B poctpaHcTBe. ClIOKEHUE U BBIYUTAHUE BEKTOPOB. Y MHOXKEHHUE BEKTOpa
Ha yucno. PasznmoxeHwe BekTopa IO TpPEM HEKOMIUIAHApHBIM BekTopaM. [IpaBuno napaenenunena.
Pemenne 3amad, CBA3aHHBIX C NPUMEHEHMEM IIpaBUi ACUCTBUN C BekTopamu. IIpsMoyrosbHas cucreMa
KoopauHaT B npoctpaHcTtBe. Koopaunatel Bektopa. [Ipocreiimue 3agaun B KOOpAMHATAX. YTOJI MEXIY
BekTOpaMu. CKaJsipHOE MPOU3BE/ICHUE BEKTOPOB. BhIUuMCIIEHHE YITIOB MEXAY NPSAMBIMU M IUIOCKOCTSMH.
KoopanHaTHO-BEKTOPHBII METOJI ITPU PELLIEHUN T€OMETPUYECKUX 3a]1a4.



IINTAHUPYEMBIE PE3YJIBTATDBI
JIMYHOCTHBIE PE3YJIBTATBI

JINYHOCTHBIE  pe3ylbTaTbl  OCBOEHMsA  IporpamMmbl  ydyeOHoro mpeaMera  «MaremaThka»
XapaKTEepU3YHOTCS:

I'paxnanckoe Bocnutanue:

Cc(OPMHPOBAHHOCTHIO TPAXKAAHCKOM MO3MLIMK OOYYaAIOUIEToCs KaK aKTHMBHOTO W OTBETCTBEHHOT'O
YjieHa POCCHICKOro OOIIecTBa, MPEACTABICHHEM O MaTEeMaTUYeCKHX OCHOBAaX (YHKIMOHHUPOBAHUS
pasNUYHBIX CTPYKTYp, SBJICHHUH, MpoOLELyp I'PakJaHCKOro o0uecTBa (BBIOOPHI, ONPOCHl U IIp.), YMEHUEM
B3aMMO/IEHICTBOBATh C COLMAIbHBIMU MHCTUTYTaMH B COOTBETCTBUM € UX (DYHKLMSAMHU U Ha3HAUEHUEM.

IlaTpuoTnyeckoe BocIUTAHHE:

Cc(OPMHPOBAHHOCTBIO POCCUHCKOM TPaKTAHCKONW MIACHTUYHOCTH, YBaXEHUS K TMPOLUUIOMY U
HACTOALEMY POCCHUMCKOM MaTeMAaTHKH, LICHHOCTHBIM OTHOLIEHHWEM K JOCTH)KEHHAM POCCHMCKHUX
MaTEMaTUKOB U POCCUICKOM MaTEMaTHMYECKOH IIKOJbI, K HCIOJIB30BAHUIO ITHUX AOCTH)KEHHH B IPYIHX
HayKax, TEXHOJIOTUSX, Chepax IKOHOMHKH.

JlyXOBHO-HPABCTBEHHOI0 BOCTIMTAHMSA:

OCO3HAaHMEM [JYXOBHBIX LEHHOCTEH pOCCUIICKOro Hapojaa; cHOpMUPOBAHHOCTbIO HPABCTBEHHOI'O
CO3HAaHMsI, 3TUYECKOTO IIOBEJIEHUS, CBA3AHHOIO C INPAKTUYECKUM IPUMEHEHHMEM JOCTHIKEHUN HAyKu U
JeSITENIbHOCTBIO YUEHOI0; OCO3HAHUEM JIMUHOTO BKJIa/la B IOCTPOEHUE YCTOMYHUBOIO OYAYyLIETO.

JcTeTHYecKoe BOCIIUTaHue:

JCTETUYECKUM OTHOLIEHUWEM K MHUPY, BKIIOYas 3CTETUKY MAaT€MaTU4YEeCKMX 3aKOHOMEPHOCTEH,
00BEKTOB, 33/1a4, PEIICHUH, PAcCyXAE€HUI; BOCIPUUMYHUBOCTbIO K MATEMaTHYECKUM aCHEKTaM pa3IMYHbIX
BUJIOB UCKYCCTBA.

PDu3nyecKoe BOCIHIUTAHHE:

C(OPMHUPOBAHHOCTBIO YMEHHs TPUMEHATh MaTeMaTHUYECKHWE 3HAHUS B HHTEpecax 3JI0pOBOIO M
6e3onmacHoro oOpa3a JKW3HU, OTBETCTBEHHOIO OTHOLIEHHS K CBOEMY 3I0POBBIO (3I0pOBOE IHMTaHUE,
cOanmaHCUpOBAaHHBIA pEXHUM 3aHATUN W OTHbIXa, peryispHas (¢u3nyeckas aKTHBHOCTB); (hHU3MUECKOTo
COBEpIICHCTBOBAHUS, IIPU 3aHATUAX CIIOPTUBHO-030POBUTEIBHON JESTENLHOCTHIO.

TpynoBoe Bocnuranue:

TOTOBHOCTBIO K TPYAY, OCO3HAaHHEM IIEHHOCTH TPYAOIIOOMS; MHTEPECOM K pa3iM4yHbIM cepam
npodeccnoHaNbHOM JAeSITETbHOCTH, CBSI3aHHBIM C MaTEMAaTUKON U €€ MPUIIOKEHUSIMH, YMEHUEM COBEPIIATh
OCO3HAHHBIM BBIOOp Oyaymield mpodeccun © pealn30BbIBATH COOCTBEHHBIC >KM3HEHHBIC TIJIaHBI,
TOTOBHOCTBIO U CIIOCOOHOCTBIO K MaTeMaTH4ecKOMYy OOpa30BaHHIO U CaMOOOpPA30BaHMIO Ha MPOTSHKEHUU
BCEH HM3HHU; FOTOBHOCTBIO K AKTUBHOMY YYacCTHIO B PEIICHWU NPAKTHYECKHUX 3aJa4 MaTeMaTH4eCKON
HaIpPaBJIEHHOCTH.

JKOJIOTHYECKOe BOCIIUTAHUE:

C(OPMHPOBAHHOCTBIO 3KOJIOTMYECKON KYJIbTYpPbl, TOHUMAHUEM BIUSHHS COLUATbHO-IKOHOMUYECKUX
IPOIIECCOB HAa COCTOSIHME MPHUPOJHOM M COLMAIBHOM Cpeibl, OCO3HAaHUEM TIJI00aJbHOI0 Xapakrepa
HKOJIOTMUECKUX IMPOoOJIeM; OpUeHTallel Ha MPUMEHEHHEe MAaTeMaTUYeCKUX 3HAHWW JJIs pelleHHs 3ajad B
o0jacTu OKpYy)Karollel Cpelbl, TUIAHUPOBAHMS MOCTYIKOB M OLEHKH MX BO3MOXKHBIX MOCIEACTBHM JUIs
OKpY>Karollen Cpeibl.

IleHHOCTH HAYYHOT'O MO3HAHMS:

c(OPMHUPOBAHHOCTHI0 MUPOBO33PEHMS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO PAa3BUTHUS HAYKU
U OOILIECTBEHHOW TMpaKTUKH, TOHUMAHHEM MaTeMaTU4YecKo Hayku Kak cdepbl YeloBEeYeCKOM
JESATENIBHOCTH, JTaloB €€ pa3BUTHUsS M 3HAYMMOCTH ISl PA3BUTUS LUBWIM3ALMH; OBJIAJACHUEM S3BIKOM
MaTEMaTHUK{ U MaTEMaTHYECKOM KyJIbTypOill Kak CpeACTBOM II03HAHUS MHUPA; TOTOBHOCTBIO OCYIIECTBIISATH
MIPOEKTHYIO U HCCIIEA0BATENbCKYIO IEATEIbHOCTh MHANBHUIYAJIbHO U B TPYIIIIE.



METAIIPEIMETHBIE PE3YJIbTATbBI

MertanpeaMeTHble  pe3ylbTaThl OCBOCHHUS MporpamMmbl  ydeOHOro mpeamera «MaTemMaTHKa
XapaKTepU3yIOTCS OBJIAZICHUEM YHUBEPCAIBHBIMU HO3HABAMETbHBIMU OCUCMEUAMU, YHUBEPCATbHBIMU
KOMMYHUKAMUSHBIMU OUCBUIMU, YHUBEPCATbHLIMU PeCYIAMUBHBIMU OeUCBUIMU.

1) Vnusepcanvnvie noznasamenvhvie Oelicmeus, obecneuusarom @Gopmuposarue 0OA308bIX
KOCHUMUBHBIX NPOYECCO8 00VUarowuxcs (0ceoenue Memooo8 NOIHAHUSL OKPYICAIOWe20 MUpa, npumeHeHue
JI02UHeCKUX, UCCIe008aAMeNbCKUX Onepayull, yMeHull pabomams ¢ uHgopmayueti).

Ba3oBble Jjornueckue aeicTBHA:

BBISIBJISITh U XapaKTEPU30BaTh CYIIECTBEHHBIC MPU3HAKKM MAaTEMATHYECKUX OOBEKTOB, MOHSATHM,
OTHOIICHUH MEXJIy TMOHATUAMHU; (OPMYJIUPOBATh OMNPEICICHUs TMOHATHH;, YCTaHABIMBAThH
CYLIECTBEHHBIH MpPHU3HAK KIAaCCHU(PUKALUU, OCHOBAHMS 11 OOOOIIEHUS U CPaBHEHUS, KPUTEPUHU
IIPOBOJMMOI0 aHAJIN3a;

BOCHPUHUMATH, (opMynupoBaTb U  NPeoOpa3OBBIBATh  CYKIEHUS: YTBEpAUTENbHBIE U
OTpHULIATENbHBIE, €IMHUYHBIC, YACTHBIE U OOIIHE; YCIOBHBIC;

BBISIBJISITH MaTEeMAaTUYECKHUE 3aKOHOMEPHOCTH, B3aUMOCBSI3U U MPOTUBOpEYHs B (pakTax, JaHHBIX,
HAOJIIOJICHUSAX W YTBEPKICHUSX;, MpeIyiaraTh KPUTEPHH IS BBISBICHUS 3aKOHOMEPHOCTEH H
MPOTHUBOPEUHIA;

Jenatb BBIBOABI C  HCIOJB30BAHUEM 3aKOHOB JIOTHKH, JIGAYKTUBHBIX U HWHIYKTUBHBIX
YMO3aKJIIOUEeHUH, YMO3aKIIOUEHHH 110 aHAJIOTUH;

MPOBOJIUTH CAMOCTOATENIBHO JI0KA3aTEIbCTBA MAaTEMATHUUYECKUX YTBEPXKICHUM (TpsiMble U OT
MPOTUBHOTO), BBICTPaUBAaTh ApPryMEHTAIMIO, MPHUBOJUTH MPUMEPhl K  KOHTPIPHUMEPHI;
000CHOBBIBATh COOCTBEHHBIE CYXIACHHS U BHIBOJIBI;

BBIOMpaATh CcHoco0 pemieHus ydeOHOUM 3ahauu (CpaBHHUBAaTh HECKOJIBKO BApUAHTOB pELICHHS,
BBEIOMpaTh HanOOJIee TIOIXO SN ¢ Y4ETOM CaMOCTOSTEIIEHO BBIJICIICHHBIX KPUTEPUEB).

ba3oBble ucciaenoBaTeabcKue AeiicTBHS:

WCIOJIb30BaTh BOIPOCHI KaK HCCIIEIOBATCILCKHI HWHCTPYMEHT TIIO3HAHUS, (OPMYIUPOBATH
BONIPOCHI, (PUKCUpYIONIHE TPOTHBOpPEYHE, MPOOIeMy, YyCTaHABIMBAaTH HCKOMOE | JIAHHOE,
(GhopMHUPOBATh TUTIIOTE3Y, APTYMEHTHPOBATH CBOIO MO3UIINIO0, MHEHUE;

MPOBOJNTH CAMOCTOSTEIBHO CINIAHUPOBAHHBIA JKCIIEPUMEHT, HCCIICIOBAHUE IO YCTAHOBIICHHUIO
0COOEHHOCTEH MaTeMaTH4ecKoro 00ObEeKTa, SIBICHUS, IPOIECCa, BBISIBICHUIO 3aBUCUMOCTEH MEXIY
00BEKTaMHU, SIBJICHUSAMHU, TIPOIIECCAMH;

CaMOCTOSITENTLHO (OPMYITUPOBATH 000OIIEHHST W BBIBOABI MO pe3ylbTaTaM MPOBEAEHHOTO
HAOJTIOJICHUSI, WCCIIEI0BAHMUs, OIIEHUBATh JOCTOBEPHOCTh TMOJIYUEHHBIX PE3YyJIbTaTOB, BHIBOJOB U
0000IIEHNI;

HpOFHO3HpOBaTI> BO3MOXHOEC paSBI/ITI/Ie HpOHCCCﬁ, a TAK)XE BbBIABHUI'AaThb Hpe)IHOJ'IO)KeHI/ISI 0 €ro
pa3BI/ITI/II/I B HOBBIX YCJ'IOBI/ISIX.

Padora ¢ undopmanmeii:

BBISIBISITh  AeUIINTH WHPOpPMANNU, JaHHBIX, HEOOXOAMMBIX JIi OTBETAa HAa BONPOC H JUIS
peleHus 3a/1auu;

BBIOMPATh MH(POPMAITUIO W3 HCTOYHUKOB PAa3JIMYHBIX THIIOB, aHAM3UPOBATh, CUCTEMATH3UPOBATh
Y MHTEPIIPETUPOBATh MH(OPMAIIHIO Pa3IMYHBIX BUIOB U (OPM Ipe/ICTaBICHHUS;

CTPYKTYpUpPOBaTh WH(POPMAINIO, TPEICTABIATh €€ B pa3IMYHBIX (OpMax, HILTFOCTPHPOBATH
rpapuyuecKy;

OLIEHUBATh HAAEKHOCTh HH(POPMAIIMU TIO CAMOCTOSTENEHO C(OPMYITMPOBAHHBIM KPUTEPHSIM.

2) Ynusepcanvrvlie KOMMyHUKamugHwle Oelicmsusi, 00ecnedusarm cqhopmuposaHHOCmsb COYUANbHBIX
HABLIKO8 00Y4AIOUUXCHL.
OO01menune:



BOCIPUHUMATH U (DOPMYIHPOBATH CYXKJICHUS B COOTBETCTBHH C YCIOBUSMHU U LEISIMH OOIICHHUS,
SICHO, TOYHO, TPAMOTHO BBIPa)KaTh CBOIO TOYKY 3PEHUS B YCTHBIX U MHUCbMEHHBIX TEKCTaX, JaBaTh
MOSICHEHHMSI 110 XO/1y pElIeHUs 3a/1a4l, KOMMEHTHPOBATH MOJIyYE€HHBIH pe3ynbTaT;

B X0/ie OOCYXIeHHsI 3aJ]aBaTh BOIPOCHI IO CYILIECTBY 00CYK1aeMO TeMbl, IPOOJIEMBI, pelaeMon
3aJlayM, BBICKA3bIBaTh HJIEW, HAlleJICHHbIE HA TMOWCK PEIICHUS; COMOCTABISTh CBOU CYXACHUS C
CYXIEHUSIMH JAPYTHUX YYaCTHHUKOB AMAJOra, OOHAPYXKHMBATh Pa3U4Me U CXOJCTBO TO3ULMUH; B
KOPPEKTHOH Gopme (HopMyIHpOBaTh PA3HOTIACHS, CBOU BO3PAKECHUS;

MPEACTaBIATh PE3YJbTaThl PpEUICHUS 3aJadd, OJKCIEPUMEHTa, MWCCIEI0BaHUs, IIPOEKTa;
CaMOCTOSITENILHO BBIOMpPATh (hOpMAT BHICTYIJICHUS C YYETOM 3a]ad MPE3EHTALUU U OCOOCHHOCTEH
ayTUTOPHUH.

CoTpyaHunyecTBo:

MMOHUMATh U UCMOJIb30BaTh MPEUMYILECTBA KOMAaHHOM ¥ MHAUBUIYabHON pabOTHI MPU pELICHUH
y4eOHBIX 3aJay; NPUHUMATh LEJIb COBMECTHOW JESATEIBHOCTH, IUIAHUPOBATh OPraHU3aIHIO
COBMECTHOM paboOThl, pacmpenesisTb BHUIbI Pa0bOT, JOTOBapUBATHCA, OOCYXKIaTh Mpolecc M
pe3ynbTaTt paboThl; 00001IaTh MHEHUS HECKOJIBKUX JIOCH;

Y4acTBOBATh B TPYMIIOBBIX (hopMax paboOThI (00CYKIeHHS, OOMEH MHEHUH, «MO3TOBBIE IITYPMBI»
U HHBIE); BBIIIOJIHATH CBOIO YaCTh PabOThl U KOOPIUHUPOBATH CBOU JCHCTBUS C APYTUMHU YICHAMU
KOMaHJbl; OLIEHWBAaTh KayecTBO CBOETO0 BKJIaga B OOMUI MNPOAYKT MO KPUTEPHSIM,
cOpMyYIHPOBaHHBIM YYaCTHUKAMH B3aMOACHCTBHSL.

3) Vuueepcanvuvie pezynamuenwvie Oeticmsus, obecneuusarom  @GOpMUposanHue  CMbICI08bIX

YCMAaHOBOK U HCUZHEHHbIX HABBLIKOE JTUYHOCHIU.
Camoopranuszaums:

COCTaBJIAThH IJIaH, AITOPUTM PEIICHUS 3a/1a4H, BHIOMPATh CIOCO0 pelieHus ¢ y4€TOM UMEIOIINUXCS
PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTUPOBATh U KOPPEKTUPOBATH BAPHAHTHI
pelieHuit ¢ y4éToM HOBOM MHGOpMAIUH.

CaMOKOHTPOJIb:

BJaJIeTh HAaBbIKAMM I[O3HABATENbHON peQuieKCUU KaKk OCO3HAHMS COBEPIIAEMbIX IEHCTBUHA U
MBICIMTENBHBIX IPOLIECCOB, UX PE3Y/IbTATOB; BIAJETh CIIOCOOAMHU CAMOIPOBEPKH, CAMOKOHTPOJIS
IIpoLecca U pe3yJIbTaTa peNICHUs. MATEMaTHYECKON 3a/1a4H;

MPEABUAETh TPYAHOCTH, KOTOPBIE MOT'YT BO3HUKHYTh IIPH PELICHUH 331441, BHOCUTh KOPPEKTHUBBI
B JICSTEIbHOCTh Ha OCHOBE HOBBIX OOCTOSITENBCTB, JAHHBIX, HAHJEHHBIX OIINOOK, BBISIBICHHBIX
TPYIHOCTEN;

OLICHMBATh COOTBETCTBHE PE3yJbTaTa LEIU U YCIOBUSAM, OOBSICHATH MPUYUHBI JTOCTHKEHUS WU
HEIOCTHKEHHS PE3yNIbTaTOB JAEATENbHOCTH, HAaXOAUTh OUIMOKY, AaBaTh OLEHKY MPUOOPETEHHOMY
OIIBITY.

MNPEAMETHBIE PE3YJBbTATHBI

10 KJIACC

OnepupoBaTh NOHATHAMU: TOUYKA, IPSAMAs], INTIOCKOCTb.
[IpuMeHATH AKCHOMBI CTEPEOMETPHH U CIEACTBUS U3 HUX IIPU PEIIEHUN F€OMETPUYECKHX 3a/1a4.

OnepupoBarh NOHATHAMU: APAIUIENBHOCTD U MEPIEHAUKYIISIPHOCTD MPSAMBIX U TUNIOCKOCTEH.

KnaccugunupoBaTb B3aMMHOE PacHoIOkKeHHUE MPSMBIX U IUIOCKOCTEH B TPOCTPAHCTBE.

OnepupoBaTh NOHSITUSAMU: ABYTPAHHBIN yroJ, TpaHU ABYTPAHHOIO YIia, pedpo ABYTPaHHOIO YIJIa;
JIMHEWHBIN yroJl JBYTPAHHOIO yIJla; IpalyCHasl Mepa IABYTpaHHOrO yIJia.

OnepupoBaTh MOHATUSAMHU: MHOTOTPAaHHMK, BBINYKJIBIH W HEBBIMYKJIBI MHOTOIDAaHHUK, JJIEMEHTBI
MHOT'OI'PAaHHUKA, IIPaBUJIbHBIM MHOTOTPaHHUK.



Pacnio3HaBaTh  OCHOBHBIC BHJBl MHOTOTPAaHHUKOB (IMpamMKaa; MpH3Ma, HPSIMOYTOJbHBINA
napajuiesienume, Kyo).

KnaccuunupoBaTb MHOTOTpaHHUKH, BBIOMpas OCHOBaHMS Uil KiacCU(UKAUUU (BBITYKIbIE U
HCBBIITYKIJIBIC MHOTI'OI'paHHUKU; IMPpaBUJIbHBIC MHOI'OI'PaHHUKU; IpsAMbIC U HAKJIOHHBIC IIPU3MBI,
napauieIICUIIC b ).

OnepupoBarh MOHATUSAMH: CEKYILAs TNIOCKOCTh, CEYEHUE MHOTOTPAHHUKOB.

OOBSACHATH MPUHIUIIBI TIOCTPOCHUS CEYCHUM, UCTIONB3YSI METO] CIIE/IOB.

CTpOI/ITB CCUCHUS MHOTI'OT'PAHHHUKOB MCTOAOM CJICAOB, BBIIIOJIHATH (BBIHOCHBIG) IIJIOCKHEC YCPTCIKU U3
PHUCYHKOB ITPOCTBIX 00BEMHBIX (DUTYpP: BUJI CBEPXY, COOKY, CHH3Y.

Pemrate 3aaun Ha HAXOXIEHUE TEOMETPUICCKUX BEJIMYHH IO 00pasliaM MM aIfOPUTMaM, IIPUMEHSIS
HU3BCCTHLIC AHAIMTUYCCKHUEC MCTOJbI IIPpHU PCUICHHUU CTAHAAPTHBIX MATCMATHYCCKUX 3adad Ha BBIYHCIICHHC
paCCTOSIHI/Iﬁ MCXKAY [AByMdA TOYKaMH, OT TOYKH O HpﬂMOfI, OT TOYKH OO0 INUIOCKOCTH, MCKIAY
CKPEUIMBAOIIUMHUCS MTPSIMBIMH.

Pemrate 3aaun Ha HAXOXKIEHUE TEOMETPUICCKUX BEJIMYHH MO0 00paslaM WM aJIfOPUTMaM, IIPUMEHSIS
HU3BCCTHLIC AHAIMTHUYCCKUEC MCTOAbI IIPpHU PCHICHUHN CTAHAAPTHBIX MATCMATHYCCKHUX 3aJda4 Ha BBIYUCIICHUC
YIJIOB MCXKAY CKPCHIMBAIOMIMMHUCA MPAMBIMU, MCKIAY HpﬂMOI\/JI U IIJIOCKOCTbIO, MCKAY IIJIIOCKOCTSAMU,
JBYTPaHHBIX YTJIOB.

Bbruuciiate 00bEMBI W TUIOIMIAAM TOBEPXHOCTEW MHOTOTPAHHUKOB (MpH3Ma, MHpaMUia) ¢
NpUMEHEHHEM (OPMYI; BBIUUCIATH COOTHOUICHHS MEXKAY IUIONIAIIMU TOBEPXHOCTEH, OO0BbEMamu
HOZIO6HI)IX MHOTI'OIrpaHHUKOB.

OnepupoBarh MOHATHSIMHU: CHMMETPHS B MPOCTPAHCTBE; IIEHTP, OCh M TNIOCKOCTh CUMMETPUU; LIEHT,
OCh ¥ IJIOCKOCTh CUMMETPHH (DUTYPHI.

W3Bnekarb, mpeoOpa3oBbIBaTh M MHTEPHIPETUPOBATH HHOOPMALMIO O IPOCTPAHCTBEHHBIX
reOMETPHUECKUX (PUTYpax, MPEICTABICHHYIO Ha YePTEKaX U PUCYHKAX.

[TpumMeHsTh reoMeTpudeckue (GakThl JUISl PEHICHHS CTEPECOMETPUYECKHUX 3a/ad, MPEAroiararonmx
HECKOJIbKO II1aroB PEIICHHMs, €CIIU YCIIOBHS IPUMEHEHUS 3aJIaHbl B SIBHOU (hopMme.

[IpuMeHATH MpocTeiiKe NPOrpaMMHBIE CPEIICTBA U AIEKTPOHHO-KOMMYHHUKAIIMOHHBIE CUCTEMBI IPH
pEIICHNN CTEPEOMETPUICCKIX 3a]1ad.

[IpuBOIUTE MpUMEpPHl MaTEeMAaTHYECKUX 3aKOHOMEPHOCTEH B MPUPOAEC U IKU3HHU, PACIIO3HABATH
MPOSIBIIEHUE 3aKOHOB T€OMETPHUH B UCKYCCTBE.

[IpuMeHATH MOJydEHHBIE 3HAHUS HA IPAKTHUKE: aHAIM3UPOBATh PEAIbHBIC CUTyallMd U IPUMEHSATH
U3YYECHHBIE MOHATHS B INPOIECCE IOMCKAa pEIIeHUs MaTeMaTU4ecKd CHOopMyIHMpOBaHHOW NPOOIEMBI,
MOJIETIMPOBaTh peadbHbIe CUTyallUd Ha $3bIKE TE€OMETPUH, HCCIEA0BaTh IMOCTPOCHHBIE MOJEIH C
UCIOJIb30BaHUEM T€OMETPUUYECKUX MOHSATHI U TeopeM, ammapaTa anreOphl; pemaTh IpakTHUeCKue 3aaauu,
CBA3aHHBIC C HAXOXKIACHUCM I'COMCTPHUICCKUX BCINYHH.

11 KIIACC

OnepupoBaTh MOHATHSMH: UWJIMHAPUYECKAas IMOBEPXHOCTb, OOpa3ylollue IMHIWHIAPUYECKOM
IMOBEPXHOCTU, HUIUHAP, KOHHYECKasd ITOBEPXHOCTD, o6pa3y10nme KOHUYECKOH IMOBEPXHOCTHU, KOHYC,
chepudeckas MoBEpXHOCTD.

Pacnio3naBats Tena BpamieHus (MUIUHAP, KOHYC, cdepa u map).

OOBACHATH CITOCOOBI OMYYEHUS T BPAICHUSI.

KiaccudummpoBaTs B3anMHOE pactosioxkeHue chephl U MITOCKOCTH.

OnepupoBarh MOHATHSAMH: IIAPOBOH CETMEHT, OCHOBAHWE CETMEHTA, BBICOTA CETMEHTA; IIapOBOM
CIJIOH, OCHOBAHHE IIAPOBOTO CJIOS, BHICOTA IIAPOBOTO CJIOS; IIIAPOBO CEKTOP.

Boeruncnsate 00bEMBI U TIOMIAAN TTOBEPXHOCTEH TeN BpallleHUs, TEOMETPUUECKUX TEN ¢ MPUMEHEHUEM

dhopmy.



OmnepupoBaTh NOHATHAMU: MHOIOI'PaHHMK, BIMCAHHBIA B chepy U OMUCAHHBIA OKosIO chepsl; chepa,
BIINCAHHAsl B MHOTOTPAHHUK WJIN TEJIO BPALCHMUS.

BbIUUCIIATE COOTHOMIEHHS MEXTy TUTOIIASIMH [TOBEPXHOCTEH M 00bEMaMU TOJOOHBIX TEII.

N3006paxkaTh n3ydyaembie GUTYpPHI OT PYKU U C TPUMEHEHHUEM MPOCTHIX YEPTEKHBIX HHCTPYMEHTOB.

BbINoONHATE (BBIHOCHBIE) IUIOCKHE YEPTEXKH U3 PUCYHKOB IIPOCTBIX OOBEMHBIX (PUIYp: BHI CBEpPXY,
cOOKY, CHU3Y; CTPOUTb CEUCHMS TEJl BPALLCHHUS.

W3BnekaTh, HWHTEPHPETHPOBATH H  MpeoOpa3oBbBaTh HHGPOPMALMIO O MPOCTPAHCTBEHHBIX
reOMEeTPHUECKUX (PUTYpax, MPEICTABICHHYIO Ha YePTEeKaX U PUCYHKAX.

OnepupoBarh NOHATHEM BEKTOP B IIPOCTPAHCTBE.

BBINOMHATE NEMCTBUS CIIOKEHUS BEKTOPOB, BBIYMTAHUSA BEKTOPOB M YMHOXKEHHUS BEKTOPA HA YHUCIIO,
OOBSICHATH, KAKUMH CBOMCTBAMH OHH 00J1a/1a10T.

[IpumensTH paBUIIO NapasuIeIeIuIe s a.

OnepupoBaTh NOHATUAMH: JAEKapTOBbl KOOPAMHATBI B IPOCTPAHCTBE, BEKTOP, MOAYJIb BEKTOpA,
PaBEHCTBO BEKTOPOB, KOOPAUHATBI BEKTOPA, YIOJl MEKIY BEKTOPAMHM, CKAISPHOE MPOU3BEIECHUE BEKTOPOB,
KOJUIMHEApHbIE U KOMILJIAHAPHBIE BEKTOPBI.

HaxomuTth cymMMy BEKTOPOB U MPOU3BEJECHUE BEKTOpA HA YUCIIO, YTOJI MEXKAY BEKTOpaMH, CKaJIsIpHOE
IIPOU3BENICHUE, PACKIIAAbIBATh BEKTOD 110 IBYM HEKOJUIMHEAPHBIM BEKTOPAM.

3a1aBaTh IVIOCKOCTh YPAaBHEHHUEM B JIEKapTOBOM CHUCTEME KOOPAMHAT.

[IpumensTh reomerpuueckue (akTbl A PELICHUS CTEPEOMETPUUECKUX 3ajad, MPEeIrosarariux
HECKOJIBKO IIIaroB PeIIeHHMs, €CIIM YCIOBUS IPUMEHEHUS 3a/1aHbI B SIBHOU (hopMme.

Pemars npocreiinie reoMeTpuuecKue 3a1a4i Ha IPUMEHEHNE BEKTOPHO-KOOPAMHATHOTO METOAA.

Pemarp 3amaum Ha 10Ka3aTeabCTBO MAaTEMaTHUYECKMX OTHOIICHHH M HAXO0XKIEHUE T'€OMETPUUYECKUX
BEJIMYMH 1O O0pa3laM WIM ajlropuTMaM, HPUMEHSs W3BECTHbIE METOJbl IPU PELICHUHM CTaHIApPTHBIX
MaTeMaTHYeCKUX 3ajau.

[IpumensTH MpocTeie NPOrpaMMHBIE CPEICTBA U IJIEKTPOHHO-KOMMYHUKALOHHBIE CUCTEMBI ITPU
PEILIEHNN CTEPEOMETPUUECKHX 3aau.

[IpuBoauTE NpUMEpPbl MaTEMaTHUYECKUX 3aKOHOMEPHOCTEM B MNPUPOAE U IKU3HU, PACIO3HABATh
MPOSIBJIEHUE 3aKOHOB F'€OMETPHUH B UCKYCCTBE.

[IpuMeHsTh MONMY4YEHHBIE 3HAHUS Ha NPAKTUKE: aHAJIU3UPOBATH PEAIbHBIE CUTYyallMM U NPUMEHSTH
M3yYeHHbIE MOHATUS B IpOILECCe IOUCKAa pEIIeHUs MaTeMaTHYecKu cHOpMYyITUpOBaHHON MpoOIeMsl,
MOJIETIMPOBaTh pEajJbHbIE CUTYallUM Ha S3bIKE TE€OMETPUH, HCCIEAO0BAaTh IOCTPOCHHBIE MOJEIH C
HCIOJIb30BAaHUEM T'€OMETPUYECKUX MOHATHI U TeopeM, ammapaTa aareOpsl; pemaTh IpakKTUYeCKue 3aauu,
CBSI3aHHBIE C HAXOXKICHUEM I'€OMETPUUECKUX BEINYMH.



TEMATHUYECKOE IINTAHUPOBAHUE

11 KJIIACC
KoJsunuyecTBo 4acoB JJIeKTPOHHBbIE

HanmeHnoBanme

Ne (undposbie)
pa3aeyioB  TeM Konrpouabnsie IIpakTnyeckue

n/n Bcero o0pa3oBaTe/bHbIE
NporpaMmMsbI padoTbI padoThbI

pecypcsl

Tena BpameHus 29
OO6bEMBI TEN 17 1
Bexrops! n
KOOPJIMHATHI B 16 1
IIPOCTPAHCTBE
IToBTOpEHME,
000011IEHNE, 6 1
CUCTEMAaTU3aLUs
3HaHUHN

OBIIEE

KOJIMYECTBO YACOB 68 3 0

I10 ITPOI'PAMME




KAJIEHJAPHO —- TEMATUYECKOE IINTAHUPOBAHUE

11 kimace (2 gaca B Heiemo, Bcero 68 4acon)

Jlata npoBeaeHus

Ne XapakTepucTUKA OCHOBHBIX BH/I0B
Conep:xanue yyeoHoro [Kou-Bo
YPOKa AesITeIbLHOCTH yYeHNKa(HA yPOBHe
MarTepuasa 4acoB . . Inan. Daxr.
YueOHBIX J1eiicTBUI)
KoopauHarel u BEeKTOpbI B 16 OnuCHIBaTh OHATHUS: TPSIMOYTOTbHAS
POCTPAHCTBE CHCTEMa KOOPIMHAT B IPOCTPAHCTBE,
1 KOOPJMHATHI TOUKH, BEKTOP,
/1eKapTORE! KOOP(HHATH 2 |cOHANpaBiCHHBIE U MPOTHUBOIOIOKHO
TOYKH B IIPOCTPAHCTBE .
2 HanpaBJICHHbIE BEKTOPBI, apajIeIbHbIN
MepeHoc Ha BEKTOp, CyMMa BEKTOPOB,
3 roMoTeTHs ¢ K03 punreHToM, paBHEIM kK,
BCKTOpLI B ITPOCTPAHCTBE 2 [YTOJI MEK1y BEKTOPAMHU.
4 DOpMyIMpPOBATH OIPEIAECICHHUS:
s KOJIJITMHEAPHBIX BEKTOPOB, PaBHBIX
Ci10XeHUE U BBIYUTaHHE ) BCKTOPOB, pa3HOCTH BEKTOPOB,
6 BEKTOPOB MPOTHUBOIIOJIOKHBIX BEKTOPOB,
MPOU3BEICHHUS BEKTOpa U YHCIIa,
7 CKaJIIPHOTO NMPOU3BEICHUS IBYX BEKTOPOB,
FeOMETPUUECKOI0 MECTa TOUYEK, YPaBHEHUS
8 'YMHOXEHHUE BEKTOPA Ha 3 uryps..
Hucsio. omorerus Jloka3bIBaTh (GOPMYJIBI: PACCTOSHHUS MEXKITY
9 IMBYMSI TOUKaMU (C 3aJaHHBIMH
KOOpAMHATAMH ), KOOPAUHAT CEPEIUHBI
10 0Tpe3Ka, KOOPIAMHAT CYMMBI M Pa3HOCTU
BEKTOPOB, CKAIAPHOTO TPOU3BEACHUS IBYX
11 CkaJsipHOEe IPON3BEICHNE 3
BEKTOPOB BEKTOPOB, /715l BBIYMCICHHUS KOCHHYCA yIia
MEXIY ABYMsI HEHYJIEBBIMU BEKTOPaMHU.
12 DopMyIHPOBaTh U JOKa3bIBATh TEOPEMBL: O
3 KOOpAMHATaX BEKTOpa (TIpH 3aJaHHBIX
KOOpJMHATaX €ro Havaua U KOHIIA), O
' comeTpHaECKoe MECTO KOJUTMHEAPHBIX BEKTOPaX, O CKASIPHOM
14 [rouex npoctpancrsa. 3 MPOU3BEICHUN ABYX HEPIECHIUKYISIPHBIX
'YpaBHEHUE IIIOCKOCTH P A FBYX HEPTICHA B yp
15 BEKTOpPOB, 0 'MT, paBHOYJQJIIEHHBIX OT
KOHILIOB 0Tpe3ka, 0 'MT, mpunaanexamux
ITBYTpaHHOMY YTIIY ¥ paBHOYAAJIEHHBIX OT
KOHTpOJILHaH paﬁo’ra €ro FpaHefI, 00 YpaBHEHUU ITIJIOCKOCTH, O
16 Ne 1 «KoopauHatsl n | [BEKTOpE, NEpHEHIMKYIAPHOM JaHHOM
BEKTOPHI B MIOCKOCTH.
MPOCTPAHCTBE» [IpuMeHSTh U3YUYEHHBIE ONPECICHHUS,
meopeMbl 1 (OPMYJIBI K PEIICHUIO 314
Tesa BpameHus 29
17 [Hunuaap 3 |OnuceIBaTh MOHATHS: IMIHHIP, OOKOBas




18 MOBEPXHOCTH LMIIMH/IPA, TTOBOPOT (PUTYPHI
BOKPYT MPSIMOIl HA TAaHHBIN yroJ, TeJo
19 BpaIEHNUs1, OCEBOE CEUCHUE HUINHIPA,
20 g OMOHHAIHH IHIHHAPA I 5 pa3BEPTKaA NUIMHAPA, OOKOBAs HOBer"HOCTL
2]  [mpu3Mbl KOHYCa, 0CEBOE CEUYeHHEe KOHYCa, pa3BEPTKA
KOHYyCa, yceUE€HHBIN KOHYC, ycedEHHAas
22 MUpaMu/Ia, OMCAHHAs BOKPYT YCEYEHHOTO
23 [Komyc 3 |[KOHyca, ycedeHHas MMpaMu/ia, BIIMCAHHAS B
ycedEHHBIN KOHYC, PUrypa KacaeTcs cepsl.
24 DopMynupoBaTh ONpeneIeH s : TPU3MEL,
25 BIUCAHHOW B IWJIMHAP; PU3MBI, OIIUCAHHOM
26 Y ceuCnHpIi Komyc 2 loKoIo LMIHHPA; MTUPAMH/Ib], BIMCAHHOMN B
KOHYC; TIMPAMHJIBI, OTIMCAHHOM OKOJIO
27 KOHYca; cephl U I1apa, a TAKKe UX
28 KomOuHarmu KoHyca u 3 PJIEMEHTOB; KaCaTeIbHOM IIOCKOCTH K
MpaMHJbL cdepe; MHOTOTpaHHHKA, BIUCAHHOTO B
2 cepy; MHOTOTpaHHHKA, OIMCAHHOTO OKOJIO
30 [KonTposibHasi pabora 1 [cdhepsl; muIMHAPa, BIMCAHHOTO B cdepy;
Ne 2 «dlnmnnp. Konye» KOHYyCa, BIFCAaHHOTO B cepy; YCeYEHHOTO
31 Cdepa u map. YpasHeHue , [KOHYCa, BIHCAHHOTO B cdepy; TUIHHIpA,
32 |chepnr OTMCaHHOTO OKOJIO cepbl, KoHyca,
OTHMCaHHOTO OKOJIO chepbl; yCeYEHHOTO
33 KOHYCa, OITMCAHHOTO OKOJIO Chephl.
34 JAUMHOC PACTIONIONEHAE | - JTokaseBaTh (POPMYJIBL: IO TOJTHOM
cepbl U IIOCKOCTH .
35 MOBEPXHOCTH IIMJIMH/IPA, TUTOMIA N OOKOBOH
MOBEPXHOCTH KOHYCa, IO OOKOBOH
36 [TOBEPXHOCTH YCEYEHHOTO KOHYCA.
37 HOrOrpaHHHKH, 3 (@OopMyIHPOBaTh U JOKa3bIBATh TEOPEMBI: 00
MHCAHHKIE B Cepy ypaBHEHHH cepbl TaHHOTO pajauyca ¢
38 [ICHTPOM B JIJAHHOH TOYKE, O KacaTeIbHON
39 [UIOCKOCTH K chepe U e€ ClIeICTBHE.
40 [MHOrOrpaHHHKH, 3 [TpuMeHSI T N3yYEeHHBIE OIPEICIICHHS,
OIIMCAHHBIE OKOJIO CepbI TeopeMBbl U GOPMYITBI K PEIISHHIO 3a/1a4
41
42
43 OMOMHAIIUY TUIMHAPA U 3
cdepsl, KoHyca U chephl
44
45 KonTpoJanHas padota |
Ne 3 «Coepa. llap»
O0bémbl Tea. [lnomans chepnr| 17
46 . DopMynTUpoBaTh OIpeAeneHus: 00bEMa
O6BEM Tena. PopmyIibl
47 |uns BeruucieHus 00bEMa 3 [T TUioain HOBerHOCTI:I Hapa.
15 mpHsM )10Kf13LIBaTL (hopMyITBIL: ?6LeMa n"pmMVI)I,
00BbEMa TMpaMupl, 00bEMa yceuEHHOM
49 [ @opmyisl s 5 [mupamubl, 00bEMa KoHyca, 00BEMa




50 |BBIUMCICHUS 0OBEMOB yce4EHHOTO KOHYyCa, 00b&éMa HUINHIPA,
s1 MUPaMUJIbI U yCCUEHHOH 00bEMa mapa, miomaau chepsl.
[TNpaMH/IBL [[pUMEHSTh U3yUEHHBIE ONPEIEIICHHS,
52 meopeMbl 1 OPMYJIBI K PELICHHUIO 3a/1a4
53
KonTpoabnas padora Ne
54 4 «O0BbeMbI MPU3MBI.,
nupamMubl. YceuéHHOo
MUPAMHIbD)
55
56
57 |O6BEMBI Ten BpaleHUs
58
59
60
[Tnommane chepst
61
KounTtpoJannas padora
62 Ne 5 «O0bEMBI T
BpaLIeHUsD
IloBTOpPEHME

U CHCTEeMATH3AIUsI Y4eOHOT0
MaTepuaia

63

[loBTOpeHue Marepuana

64 |reomerpuu 11 kmacca

MrtoroBas KOHTPOJIbHAS
65

abora

66
67
68  [PaGora ¢ Tecramu EI'D
69

70




