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HOACHUTEJIBHAS 3AIIMCKA

Pabouas nporpamma yuebHOTO Kypca «l'eomerpus» 6a30Boro ypoBHs st oOyyatomuxcs 10 —11 xmaccos
pa3paboraHa Ha ocHoBe denepasbHOrO TIOCYIAPCTBEHHOIO 00pa30BaTEIbHOTO CTAHAAPTA CPEIHEro
oOmiero oOpa3zoBaHMs, C Yy4ETOM COBPEMEHHBIX MHPOBBIX TpeOOBaHMIA, TPEABABISIEMBIX K
MaTeMaTH4eCKOMY O0Opa3oBaHMIO, W TPAIUIMA POCCHHCKOro oOpazoBaHMs. Peanmszanus mnporpammbl
o0ecrieynBaeT OBJIA/ICHUE KIFOYEBHIMH KOMIETEHIMSIMH, COCTABIISIONIMMUA OCHOBY JUISI CAMOPA3BUTUS U
HETIPEPBIBHOTO  00pa30BaHMA, IIEJIOCTHOCTh OOIIEKYJIbTYPHOTO, JHYHOCTHOTO U II03HABATEIHHOIO
Pa3BUTHS TMYHOCTH OOYUAIOLIUXCS.

HEJAU U3YYEHUSA YYEBHOI'O KYPCA

BaxxHocTh y4eOHOTO Kypca TE€OMETpUH Ha YpPOBHE CpexHero ooOmero oOpa3oBaHHs 00ycIOBJIEHA
MPaKTUYECKOH 3HAYMMOCTBIO METAaNpEIMETHbIX U TNPEAMETHBIX pPE3YylbTaTOB OOyYEeHHUS T€OMETPUHU B
HaIpaBJIEHUU JIMYHOCTHOTO pa3BUTHUS 00ydaromuxcs, GopMupoBaHus PyHKIMOHATILHON MaTeMaTHYECKON
IPaMOTHOCTH, HW3yY€HHUs JpYrMX Y4eOHBIX JUCUUIUIMH. Pa3Butue y oOyyarommxcs MNpaBUIbHBIX
MIPEJICTaBICHUH O CYIITHOCTU U MPOUCXOKIEHUN T€OMETPUUECKUX a0CTpaKIii, COOTHOUIEHUH PEAIbHOTO U
HJICAIBHOTO, XapaKTepe OTPAKEHHUS MAaTEMATHYECKOW HAyKOW SIBJICHMM W IIPOLECCOB PEalIbHOIO0 MHPA,
MECTE T€OMETPUHU B CUCTEME HAyK M POJIM MAaT€MaTHYECKOrO0 MOJEIMPOBAHHUSA B HAyYHOM IIO3HAHWH U B
MpaKTHUKe crnocoOcTByeT (OPMHUPOBAHMIO HAYYHOTO MHPOBO33PEHMS YydYalllUXCs, a TaKXkKe KayecTB
MBIIILJIEHUS, HEOOXOIMMBIX JJISl aalTallii B COBPEMEHHOM OOIIECTBE.
I'eomerpus siBisieTcs OJJHUM U3 0a30BBIX MPEIMETOB Ha YPOBHE CpelHEro odiero oOpa3oBaHus, TaK Kak
obecrieunBaeT BO3MOKHOCTh M3YyYEHHUS KaK TUCHUIUIMH €CTECTBEHHO-HAYYHOW HANpaBIEHHOCTH, TaK U
T'YMAaHUTAPHOM.
Jlornueckoe MbIlUIeHNE, (POPMUPYEMOE IIPU U3Y4EHUH OO0Y4arOIMMUCS NOHATHIHBIX OCHOB I'€OMETPUU U
IIOCTPOCHUH LEMOYKH JIOTUYECKMX YTBEPXKACHHH B XOJ€ PEIICHHS TEOMETPUYECKUX 3alad, YMCHHE
BBIJIBUTaTh U ONPOBEPraTh TMIIOTE3bl HEMOCPEACTBEHHO UCIOJB3YIOTCS MIPU PELICHUU 3a/1a4 €CTECTBEHHO-
HAy4YHOTO IMKJIA, B YACTHOCTHU U3 Kypca (U3UKH.
YMeHHne OpUEHTHPOBATHCS B IPOCTPAHCTBE UIPAET CYIIECTBEHHYIO POJIb BO BCEX OONACTAX IEATEIbHOCTU
gyenoBeka. OpHeHTaluss 4eloBEeKa BO BPEMEHM U IPOCTPAHCTBE — HEOOXOJMMOE YCIOBHE €ro
COLMANBHOrO ObITUSA, (hOpMa OTPaKEHHsI OKPYXKAIOLIEro MHUpPA, YCIOBHE YCIEHIHOIO IO3HAHUSA H
aKTMBHOTO TpeoOpa3oBaHus JeiicTBuTenbHOCTH. OnepupoBaHUE IPOCTPAHCTBEHHBIMU — OOpa3zaMu
0o0beMHAET pa3Hble BUIbl YUEOHONH M TPYLOBOW AEATEIBHOCTH, SIBISETCS OJHUM U3 NMPOQGECCHOHATIBHO
BAXHBIX KayecTB, MOATOMY aKTyalbHa 3ajaya (OPMHPOBAHUSA Yy OOYYAIOLUXCA IPOCTPAHCTBEHHOI'O
MBIIIUIEHUS] KaK Pa3HOBUHOCTH OOpPa3HOTO MBIIUIEHUS] — CYILECTBEHHOI'O KOMIIOHEHTa B MOJArOTOBKE K
IIPAKTUYECKON JESITEIbHOCTH [0 MHOTUM HAIIPABJICHUSIM.
Llenp ocBoeHus mporpammbl yueOHOro kypca «l'eomerpus» Ha ©0a30BOM YpOBHE OOydeHHS —
o0mieo0pa3oBarebHOE U OOLIEKYIbTYPHOE pa3BUTHE OOydaroLIMXCs depe3 oOecrneyeHHe BO3MOXKHOCTH
IpUOOPETEHUS U UCIOJIb30BAHUS CUCTEMATUYECKUX I€OMETPUUYECKUX 3HAHUN U AeHCTBUI, criennUIHbIX
re€OMETPUH, BO3MOXKHOCTH YCHELIHOTO MPOJ0JIKEHUsI 00pa30BaHMsl O CHEIMAIBHOCTSM, HE CBSI3aHHBIM C
IIPUKJIAIHBIM MCIIOJIB30BAHUEM I'€OMETPHH.
[Iporpamma mo reomeTpuu Ha 0a30BOM YypOBHE MpeAHA3HAuYeHa Uil 0OYydYaloIIMXCsl CpeAHEN IIKOJIBbI, He
UCTBITHIBABIIMX 3HAYUTEIbHBIX 3aTPYIHEHMH Ha YpOBHE OCHOBHOro oOmiero o6Opa3oBaHus. Takum
oOpa3oMm, oOyuaromuecs Ha 0a30BOM YpOBHE JOJDKHBI OCBOMTH OOIIME MaTeMaTHYeCKHe YMEHHS,
CBSI3aHHBIE CO CHEIM(UKON IreOMETpUU U HEOOXOIMMble IJIs KU3HU B COBpeMEHHOM obiectBe. Kpome
3TOr0, OHM UMEIOT BO3MOXKHOCTb M3YYUTh I'€OMETpHUI0 OoJiee IIyOOKO, €cii B JajbHEHIIeM BO3HUKHET
HE00X0IMMOCTh B TEOMETPUUYECKHX 3HAHUAX B MPOPECCHOHATBHON 1A TEIbHOCTH.
JlocTIKeHHe IIeMTd OCBOEHHS NpOorpaMMbl OOECIIEYMBAETCS PpEIIEHHEM COOTBETCTBYIOIIMX —3a/1ady.
[IpuoputeTHBIMM 3aJauyaMu OCBOEHHUS Kypca «l'eomerpum» Ha 06azoBoM ypoBHe B 10—11 kmaccax
SBJISIFOTCS:

e (opMupoOBaHHE IPEJICTABICHUS O TE€OMETPUM KAaK YaCTH MHUPOBOM KYJIBTYphl U OCO3HaHHE €&

B3aUMOCBS3U C OKPYKaIOLIUM MHUPOM;



e (opmupoBaHue MpeACTaBICHUS O MHOTOTPAHHHMKAX M TelaX BpAlleHUS KaK O BaKHEUIINX
MaTeMaTHYEeCKUX MOJEJSIX, TMO3BOJSIOMIMX ONHUCHIBATH M W3y4yaThb pa3Hble  SBJICHUS
OKPY’KaIOILIEro MUpa;

e (opmupoBaHume yMEHHS pACIIO3HABATh Ha YEPTEkKaxX, MOJCISIX H B peaJbHOM MHpE
MHOTOTPaHHUKH U TeJIa BpallCHHUS;

® OBIQJCHHE METOJAAMH DPEUICHHUS 3a/lad Ha MOCTPOSHUS Ha H300paKEHUSX MPOCTPAHCTBEHHBIX
uryp;

e (opmupoBaHuE YMEHHS OINEPHPOBATH OCHOBHBIMH IOHSATHSAMHU O MHOTOTPAaHHHKAX W Telax
BpaIllEHUs U UX OCHOBHBIMU CBOMCTBAMH;

® OBJIQJICHHC AITOPUTMAMH PEIICHUS OCHOBHBIX THUIIOB 3a/1a4; (JOPMUPOBAHUE YMEHHUS IPOBOIUTH
HECJIOXKHBIE JOKA3aTeIbHbIE PACCYKICHUS B XOJI€ PELLICHUSI CTEPEOMETPUUYECKUX 3a1a4 U 3a/1a4 C
MIPAKTUYECKUM COJIEP)KaHUEM;

® Ppa3BUTHE HWHTEJUICKTYaJbHBIX W TBOPUYECKUX CIMOCOOHOCTEH OO0y4aroluxcsi, MO3HABATEIbHOMN
AKTUBHOCTH, UCCIIEOBATEIbCKUX YMEHUN, KPUTUUYHOCTH MBIIIJICHUS;

e ¢opmupoBaHue  (PyHKIHMOHAIBHOW  TPAMOTHOCTH, PEJIEBAHTHOM  TE€OMETPUHU:  yMEHHE
pacro3HaBaTh TMPOSIBIICHUST TEOMETPUUYECKUX TOHATHNM, OOBEKTOB M 3aKOHOMEPHOCTEH B
peanbHBIX JKMU3HEHHBIX CUTYallMsIX U MPU U3YYCHUHU JAPYTUX YUEOHBIX MPEIMETOB, MPOSBICHUS
3aBUCUMOCTEH M 3aKOHOMEpPHOCTEH, (POopMyaupoBaTh MX Ha S3BIKE TEOMETPHUH U CO3/aBaTh
TEOMETPUUECKHE MOJCNA, TPUMEHSITh OCBOCHHBIM TE€OMETPUUYECKHM ammapaTr Ui pPEIIeHUs
MPaKTUKO-OPUEHTUPOBAHHBIX 3a]1a4, HHTEPIIPETUPOBATH U OIEHUBATH MOTYYCHHBIC PE3YIbTaThI.

OTnn4uTeNnbHOW 0COOCHHOCTHIO MPOTPAMMBI SIBJISIETCS BKJIIOYEHHE B KypC CTEPEOMETPHUH B Hayalle €ro
M3y4YeHUs 3a7ad, penraeMbiX Ha YPOBHE WHTYUTHBHOTO TIO3HAHUS, W ONPEASIEHHBIM 00pazoM
OpraHu3oBaHHas pabOTa HaJ HUMH, YTO CIOCOOCTBYIOT Pa3BUTHIO JIOTHYECKOTO W MPOCTPAHCTBEHHOTO
MBIILJICHHS, CTUMYJIUPYET MPOTEKaHWE UHTYUTUBHBIX MPOIIECCOB, MOTUBHUPYET K JajbHEHIIEMY U3YUEHHUIO
npeaMera.

[Ipennourenue oTAAETCA HATJIATHO-KOHCTPYKTUBHOMY METOy OOydeHUs, TO €CTh TEOPETHUECKHUE 3HAHUS
UMEIOT B CBOEH OCHOBE YYBCTBEHHOCTh IPEIMETHO-NPAKTUYECKON JesTenbHOCTH. Pa3Butue
MPOCTPAHCTBEHHBIX MPEICTaBICHUN y y4YallMXCs B Kypce CTEpPEOMETpUM MPOBOAUTCS 3a CUET PEUICHUS
3alad Ha CO3JaHUE MPOCTPAHCTBEHHBIX OOpa30B M 3a/Jay Ha OINEPUPOBAHUE MPOCTPAHCTBEHHBIMU
obpazamu. Co3ganue obOpasza MPOBOAMTCS C OMOPOM Ha HArMSAAHOCTh, a ONEpHpoBaHHE 00pa3oM — B
YCIIOBHUSAX OTBJICUYEHHUS OT HATJIATHOCTH, MBICJICHHOTO U3MEHEHUS €r0 UCXOIHOTO COJCpHKAHUSI.

OcHoBHBIE coziepkaTenbHble IMHUU Kypca «I'eometpum» B 10—-11 kinaccax: «MHororpanHukny, «lIpsmMbie
U IUIOCKOCTH B TPOCTpaHCTBe», «Tena BpameHus», «BekTopbl M KOOpIMHATHI B IPOCTPAHCTBEY.
dopmMupoBaHuE JOTMUYECKUX YMEHUHN pacrpeiensieTcss He TOJIbKO MO COAEpKATeIbHBIM JIMHUSAM, HO U IO
rojiaM oOy4eHHs Ha YpOBHE CpeHEro 00I11ero 00pa3oBaHusl.

Copepxanne 00pa3oBaHus, COOTBETCTBYIOIIEE MPEIMETHBIM pe3ylibTaTaM OCBOCHHUS paboyeil mporpaMmsl,
pacnpenenéHHbIM 10 TrojJaM OOy4deHHs, CTPYKTYpUpPOBAaHO TakuM o00pa3oM, YTOObI OBJIaJACHHE
T€OMETPHUUYECKUMH TOHATUSMU M HABbIKAMHU OCYIIECTBIISJIOCH MOCIEAOBATENbHO W IMOCTYHATeNbHO, C
coONroieHHeM TMPHUHIIMIIA TPEEMCTBEHHOCTH, YTOOBI HOBBIE 3HAHMS BKIIOYAINCh B OOIIYI0 CHUCTEMY
T€OMETPUUECKUX TPEACTaBICHUN OOydarolmuxcs, paclmmpss U yrayonsas e€, o0pasys NpOoYHbIE
MHOYECTBEHHBIE CBSI3U.

MECTO YYEBHOI'O KYPCA B YYEBHOM IIVIAHE

Ha u3yuenue reomerpuu orBoautcs 2 yaca B Heaento B 10 kinacce u 1 yac B Hepemo B 11 kiacce, Bcero 3a
nBa roga ooydenus - 102 yueOHbIX yaca.

COJEPKXAHUE YYEBHOI'O KYPCA
10 KVIACC

IIpsiMmble U NJIOCKOCTH B IPOCTPAHCTBE
OcHOBHBIE TIOHSTHSI CTEPEOMETpPUH. Touka, TMpsiMasi, IUIOCKOCTb, NPOCTpaHCTBO. [loHsATHE 00
AKCHOMAaTHYE€CKOM MOCTPOCHUH CTEPEOMETPUH: AKCUOMBI CTEPEOMETPUHU U CIEACTBUS U3 HUX.



B3aumHOe  pacnosnokeHwe HpsAMBIX B NPOCTPAHCTBE:  IEPECEKAIOLIMECs, MapajUlejibHble U
CKpeluBaomuecs npsamsle. llapamnenbHOCTs NPSAMBIX U IUIOCKOCTEM B INPOCTpPAHCTBE: MapasuleibHbIE
IpsIMbIE B IIPOCTPAHCTBE; MAPALIEIBHOCTh TPEX NPAMBIX; NAPAUIEIbHOCTh IPSIMON U IJIOCKOCTH. YTJIBI C
COHAIIPABJICHHBIMU CTOPOHAMU; yroJl MeXAy NpsSMbIMU B IpocTpaHcTBe. llapamienbHOCTh IIIOCKOCTEN:
napajuleJibHble IUIOCKOCTH; CBOWMCTBA MapajljIeNIbHbIX ILIocKocTel. [lpocreiinme mnpocTpaHCTBEHHbIE
(GUryphl Ha TUIOCKOCTH: TETPAdIp, KyO, MapajuiesenuIe]]; MOCTPOCHUE CeUCHUH.

[lepneHIUKyYIApHOCTh MPSIMOM M IUIOCKOCTH: MNEPIEHIUKYJSpPHBIE NPSIMbIE B IMPOCTPAHCTBE, INpPSIMBbIE
napajulesibHble U MEPHEeHIUKYISPHbIE K IIJIOCKOCTH, IPU3HAK MEPIEHAUKYISIPHOCTH MPSAMOM U MJIOCKOCTH,
TeopeMa O NPSAMOW NEPHEHAMUKYJISIPHON INIOCKOCTH. YIUVIBI B IMPOCTPAHCTBE: Yol MEXKIy HIPSIMOM H
IJIOCKOCTBIO; JIBYIPAaHHBIM YrOJl, JIMHEWHBIA yroa JABYIPAHHOTO yria. llepneHaumkynsp ¥ HakJIOHHBIE:
paccTosiHMe OT TOYKHM 1O IUIOCKOCTH, PAacCTOSHHE OT TMPSMON 10 IUIOCKOCTH, MpOeKnHs (Gurypsl Ha
IJIOCKOCTh. IlepneHauKyIsspHOCTh IUIOCKOCTEH: MPU3HAK NEPIEHAUKYIIPHOCTH [BYX IIJIOCKOCTEH.
Teopema o TpEX MepneHANKYISIPaX.

MHOrorpaHHHMKHU

[lonsiTHE MHOrOrpaHHMKAa, OCHOBHBIE D3JEMEHTbl MHOTOIPDAaHHUKA, BBINYKIbIE U  HEBBIMYKIIbIE
MHOTOTPaHHUKH; pa3BEPTKAa MHOrorpaHHuka. Ilpusma: n-yronpHas nmpusma; rpaHd U OCHOBAHUS MPU3MBIL;
mpsiMasi M HaKJIOHHAas TNpu3Mbl; OOKOBas M TIOJIHAs TOBEPXHOCTh Mpu3Mbl. [lapamienenunern,
MPSIMOYTOJIbHBIN NapajuleNienune u ero coiicta. [lupamuna: nN-yroiapHas nupaMuja, rpaHd U OCHOBaHUE
MUMpaMuibl; OOKOBasi U TOJHAS MOBEPXHOCTh MUPAMMU/IBI; TPABWIIbHASA U yCEUEHHAs NMUpaMuia. DJIEeMEHTbHI
MpU3MBI U TupamMubl. [IpaBuibHbIE MHOTOTPAaHHUKH: IOHSTHE MIPABIJIBHOTO MHOTOTpaHHUKA; MPaBUIbHAs
npu3Ma W IpaBWiIbHAs NMUpaMUAa; MpaBUJIbHAsl TPEYroJjibHAs MUpamKia U MPaBUWIbHBINA TETpas’ap; KyoO.
[IpencraBienre o MpaBUIBHBIX MHOTOTPAHHUKAX: OKTa3Jp, AoAeKka’ap U ukocadap. CeyeHHs MpU3MBbI U
MUpaMH/IbI.

CuMMeTpuss B MNPOCTPAHCTBE: CHMMETPHS OTHOCHUTEIBHO TOYKH, IPAMOM, INIOCKOCTH. OJIEMEHTHI
CUMMETPUHU B IUPAMHUJAX, IIapajlIeIeUIe aX, IPABUIBHBIX MHOTOTPaHHUKAX.

Bbruncnenue 31eMEHTOB MHOTOTPaHHUKOB: péOpa, quaroHanu, yrisl. [1nomans OOKOBOI MOBEPXHOCTH U
MTOJTHOU TMOBEPXHOCTH MPSMOMN MPHU3MBI, TUIOIIAAh OCHOBAHHUM, TeopeMa 0 OOKOBOM MOBEPXHOCTH MPSIMOM
npu3msbl. [Inomans 60KOBOM MOBEPXHOCTH U MOBEPXHOCTU IMPABUIBHOM NMUPAMU[BI, TEOPEMA O IJIOIIAIH
yceu€HHo# mupamuabl. [lonstre 06 00béMe. OObEM MUpPaMUIBI, TIPU3MBI.

[TooOHbIe Tena B mpocTpancTBe. COOTHOLIEHHS MEX 1y IIJIOLIAIMU IOBEPXHOCTEH, 00BbEMaMu MOJ0OHBIX
TeN

11 KIJACC

Tena ppamenust

[{unmuHapuyeckas MOBEPXHOCTh, OOpa3ylolMe IMIMHIPUYECKONW ITOBEPXHOCTH, OCh IMJIMHIPUYECKON
noBepxHOCTU. LlumuHap: ocHOBaHMs M OOKOBas MOBEPXHOCTH, 00pa3ykolias U OCh; IJIOMIAAb OOKOBOH M
MOJIHOM OBEPXHOCTH.

Konnyeckass NOBEpXHOCTh, 00pa3yloIMe KOHUYECKOH MOBEPXHOCTH, OChb M BEpUIMHA KOHUYECKON
noBepxHocTd. KoHyc: OCHOBaHME M BEpIIMHA, OOpa3yiomas W OCh; IUIOMAAb OOKOBOM M IIOJHOM
MIOBEPXHOCTHU. Y CeUEHHBINA KOHYC: 00pa3ylolie U BbICOTa; OCHOBaHMS U OOKOBasl IOBEPXHOCTb.

Coepa u map: LeHTp, paguyc, TMaMeTp; IUIoNa s HOBEPXHOCTH cdepbl. B3aumHoe pacnosoxenue chepsl
U TUIOCKOCTH; KacaTeJbHasl IJIOCKOCTb K cepe; MIomaab chepsl.

N3006pakeHue Ten BpallleHHsl Ha MI0CKOCTH. Pa3BépTka UIMHAPA U KOHYCa.

KomOuHanmu Ten BpalleHUs: ¥ MHOTOTPaHHUKOB. MHOTrOrpaHHMK, OMMCaHHBIA OKoJIO cdepsl; chepa,
BIIMCaHHAsl B MHOTOTPaHHUK, WJIM TEJIO BPALCHHUS.

[Tonsitue 06 o6béMe. OcHOBHBIE cBOicTBa 00bEMOB Ten. Teopema 00 00bEME NPSIMOYTOJILHOTO
napajenenunena u ciueacTsus u3 He€. O6bEM nunmMHIpa, Konyca. O0bEM 11apa U iIomaab chepsl.
[Toto6HbIe Tena B mpocTpancTBe. COOTHOLICHUS MEXTy TUIOLIAIIMHU TOBEPXHOCTEH, 00bEMaMH 110 100HBIX
Tell.

Ceuenus muuMHApa (MapajuiedbHO U NEPHIEHIUKYIISIPHO OCH), CEYeHHUs! KOHYyca (apajieibHOe OCHOBAHUIO
U TIPOXO/IsiIIee Yepe3 BEPIINHY), CeUeHUS 1apa.

BexTopsl 1 KOOPAMHATHI B NPOCTPAHCTBE



BekTop Ha miockoctd U B npocTtpaHcTBe. ClIOKEHUE M BHIYUTAHHWE BEKTOPOB. YMHOKEHHME BEKTOpa Ha
yucino. Pa3noxxenue BekTopa 1o TpéM HeKoOMIUIaHapHbIM BekTopaM. [IpaBuio napamienenunena. Pemenue
3a7a4, CBA3aHHbBIX C IPUMEHEHHUEM ITPABUII IEUCTBUM ¢ BekTOpamu. [IpsiMoyrosibHas cucteMa KOOpAUHAT B
npocrpanctee. Koopaunatel Bekropa. IIpocrteiinime 3amaun B KOOpAMHATaX. YTOJI MEXKIY BEKTOPAMM.
CkansipHO€ TNpPOU3BEACHUE BEKTOPOB. BblunciaeHue yrioB MeExJay MPSIMBIMH U IUIOCKOCTSIMH.

KoopanHaTHO-BEKTOPHBIN METOJ IIPU PELICHUN F€OMETPUYECKUX 3a1a4.

INJNIAHUPYEMBIE PE3YJIBTATBI

JIMYHOCTHBIE PE3YJIBTATbBI

JIMuHOCTHBIE pe3yabTaThl OCBOCHUS MPOrpaMMBbl YIeOHOTO mpeamera «MaTeMaTHKa XapaKTepU3yIOTCS:
I'paiknanckoe BociuTanue:

Cc(OPMHUPOBAHHOCTHIO TPAXKIAHCKOW MO3UIMK O00y4Yaromerocss Kak aKTHBHOTO M OTBETCTBEHHOTO YiIeHA
POCCHICKOTO OO0IIecTBa, MPEACTABICHHEM O MAaTeMaTHYECKHX OCHOBAaX (DYHKIIMOHWUPOBAHHS Pa3IMIHBIX
CTPYKTYp, SBIEHUH, NpOLEeAyp TpakJaHCKOro oOuiecTBa (BBIOOpBI, OMPOCHl W TMp.), YMEHHEM
B3aMMO/IEHICTBOBATH C COLIMATIbHBIMU HHCTUTYTAMH B COOTBETCTBUHU € UX (PYHKIUSIMU U Ha3HAUECHUEM.
IIaTpuoTnyeckoe BocnuTaAHKE:

c(OPMUPOBAHHOCTBHIO POCCUNCKON T'pa)1aHCKON MACHTUYHOCTH, YBAXKEHUS K MPOILIOMY U HACTOSIIEMY
poccUiiCKOH MaTeMaTHK{, LEHHOCTHBIM OTHOIIEHHWEM K JOCTIKEHUSM POCCHUMCKMX MaTeMaTHUKOB U
POCCUHCKOM MaTeMaTU4eCKOM IIKOJIBI, K MCIOJIb30BAHUIO JTHX JOCTHKEHUMH B JApPYrUX HayKax,
TEXHOJIOTHUSX, chepax SIKOHOMHUKH.

JlyXOBHO-HPaBCTBEHHOT0 BOCIIMTAHMSA:

OCO3HAHHEM JTyXOBHBIX IIEHHOCTEH pOCCHIICKOr0 Hapoa; CPOPMUPOBAHHOCTHIO HPABCTBEHHOTO CO3HAHMS,
ATUYECKOT0 MOBEAEHHUS, CBA3AHHOTO C MPAKTUYECKUM IPUMEHEHUEM JIOCTIKEHUN HAYKU U AESITeIbHOCThIO
y4€HOTO; OCO3HAHMEM JIMYHOTO BKJIAJa B IOCTPOEHHE YCTOMYMBOTO OYTyIIEro.

JcTeTHYeCKoe BOCIIUTAHHUE:

JCTETUYECKUM OTHOIIEHUEM K MHUPY, BKIOYas 3CTETMKY MaTEMAaTUYECKUX 3aKOHOMEPHOCTEH, 0OBEKTOB,
3a/a4, PEIICHUH, PACCYKICHHH; BOCHIPHUMMYMBOCTBI0 K MaT€MaTH4YECKMM acCIEKTaM pa3JIM4HbIX BHJOB
HCKYCCTBA.

Pu3znyecKoe BOCIUTAHME:

C(OPMHPOBAHHOCTBIO YMEHHUS NPUMEHATh MareMaTU4YecKMe 3HaHUsA B HHTEpecax 3J0pOBOI0 U
Oe3omacHOro obOpa3a >KM3HH, OTBETCTBEHHOI'O OTHOIIEHUS K CBOEMY 3JI0pPOBBIO (3I0pOBOE IHTAHHE,
cOaNaHCUPOBAHHBII PEXUM 3aHATHM M OTIbIXa, peryispHas (Qu3Mueckass aKTUBHOCTB); (hU3NYECKOTo
COBEPUICHCTBOBAHNUSA, IIPU 3aHATUSIX CIIOPTUBHO-0310POBUTEIBHON JESTEIBHOCTBIO.

TpynoBoe BocnuTaHue:

TOTOBHOCTBIO K TpPYAY, OCO3HAHHEM LIEHHOCTH TPYJOJIIOOUs; HHTEPECOM K pas3IudHbIM cdepam
pohecCHOHABHON EATEIbHOCTH, CBSI3aHHBIM C MATEMAaTUKOHN U € MPUIIOKEHUSIMH, YMEHHEM COBEPILATh
OCO3HaHHBbII BbIOOp Oynymiedl mnpodeccun W peaau3oBbIBaTh COOCTBEHHbIE >KM3HEHHBIE ILJIaHBbI;
TOTOBHOCTBIO M CHOCOOHOCTBIO K MAaTEeMaTH4YEeCKOMY O0Opa30BaHUIO M caMOOOpa30BaHUIO HA MPOTSHKEHUU
BCEH JKW3HM; TOTOBHOCTBIO K AKTUBHOMY YYaCTHIO B PEUICHMM IPAKTHYECKUX 3a1a4 MaTEeMaTHYECKON
HaIIPaBJIEHHOCTH.

JIKOJIOTHYECKOe BOCIIUTAHHUE:

C(OPMHUPOBAHHOCTBIO HKOJIOTHUECKON KyIbTYphbl, MOHUMAHUEM BIMSHUS COLMAIBHO-IKOHOMHYECKHX
MPOIIECCOB HA COCTOSIHME TPHPOJHOW M COLMAIbHOM Cpelbl, OCO3HAHMEM TIJI00aJbHOIO XapakTepa
9KOJIOTUYECKUX MPOOJIeM; OpHeHTalel Ha MPUMEHEHNEe MaTeMaTUYeCKUX 3HaHUM JUIsl pelleHus 3aja4d B
001acTH OKpyXarolei cpezpl, MIaHUPOBAHUS MOCTYHNKOB M OLIEHKUM MX BO3MOJKHBIX IMOCJIEACTBUH s
OKpYKarollen Cpeibl.

IleHHOCTH HAYYHOI' O O3HAHMSA:

C(OPMHUPOBAHHOCTBIO MHPOBO33PEHHSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHs HayKd M
0O0I11eCTBEHHOHN NPAaKTUKU, TOHUMAaHUEM MaTeMaTHYeCKOW HayKu Kak cepbl YeTOBEUECKOM NesITeIbHOCTH,
9TanoB €€ pa3BUTUSA M 3HAYMMOCTH JUIsl Pa3BUTHS LIMBWIM3ALMU; OBJAJECHUEM S3BIKOM MaTEMaTUKH U



MaTeMaTHUYECKOM KyJILTypOﬁ KakK CpCACTBOM IIO3HAHUA MUPA, TOTOBHOCTHKO OCYHICCTBJIATE NPOCKTHYIO U
HCCICA0BATCIBbCKYIO ACATCIIBHOCTD MHAUBUAYAJIbHO U B I'PYIIIIC.

METAINPEIMETHBIE PE3YJIbTATBI

MetanpeaMeTHble  pe3yabTaThl  OCBOSHHS  NIpOTrpaMMbl  yd4eOHOTO  mpenMera  «MaremaTuka»
XapaKTePU3YIOTCS OBJIAJICHUEM YHUBEPCAIBHBIMUA HO3ZHAGAMENbHBIMU OClCNEUAMY, VHUBEPCATbHBIMU
KOMMYHUKAMUBHBIMU OClICINEUAMU, YHUBEPCATIbHLIMU Pe2YIAMUBHBIMU OeUCMBUAMU.

1) Vuusepcanvuvie noznasamenwvuvle Oeticmsus, o0Oecneyusam @Gopmuposanue 0aA306bix
KOCHUMUBHBIX NPOYECCO8 00y4arouuxcs (0c6oeHue Memooo8 NOZHAHUSA OKPYHCAIOUIe20 MUpda, npumMeHeHue
JI02UYECKUX, UCCTIe008AMENbCKUX Onepayutl, ymeHul pabomams ¢ uHgopmayuet).

Ba3oBble joruyeckue neicTBus:

® BBIABIATh M XapaKTEPH30BATh CYIIESCTBEHHBIC MPU3HAKU MATEMAaTHYCCKHX OOBEKTOB, MOHSTHIA,
OTHOIICHUA MEXJy TOHATUSIMHU; (DOPMYIMPOBATH OIPEACICHHUS TOHSATHI; YyCTaHABIMBATH
CYIIIECTBCHHBIN MPU3HAK KJIACCU(UKAINKA, OCHOBAHUS JIJIi 000OIIEHUST U CPaBHEHUS, KPUTCPUHU
MTPOBOIMIMOTO aHAJIH3a,;

® BOCIPHHWMATH, (OPMYIHPOBATE H TPEOOPA3OBBIBATh CYXICHHS: YTBEPAWTCILHBIC U
OTpHUIATEIIbHBIC, SMHIUYHBIC, YaCTHBIC U OOIIHE; YCIOBHBIC,

® BBISBIIATh MATEMATHYCCKUE 3aKOHOMEPHOCTH, B3aUMOCBSI3M U MPOTUBOPEUHs B (DaKTax, JAHHBIX,
HAOJIOJICHUSAX W YTBEPXKJICHUAX; TpeJiaraTh KPUTEPUH JUIS BBISBICHUS 3aKOHOMEPHOCTECH M
MIPOTUBOPEUNI;

e JleNlaTh BBIBOJBI C WCIOJB30BAHUEM 3aKOHOB JIOTHUKH, JESAYKTUBHBIX H WHIYKTHBHBIX
YMO3aKIIIOYCHUH, YMO3AKITIOUSHH 110 aHAJIOTHH;

® IIPOBOJUTH CaMOCTOSTEIBHO JIOKA3aTeIhCTBA MATEMATHYCCKHX YTBEPXKICHHH (NIPSMBIE H OT
MPOTUBHOTO), BBICTPaMBaTh AapPTyMEHTAIUIO, IPUBOJUTH MPUMEPbl W  KOHTPIPUMEPHI;
000CHOBBIBAaTh COOCTBEHHBIE CYX/IEHUS U BBIBOJIBI;
e BBHIOMpaTh CHoco0 perieHus: y4eOHOW 3amadu (CpaBHMBATh HECKOJIBKO BAapUAHTOB PEUICHUS,
BbIOMpaTh HanboJIee MOAXOASAMINN ¢ YIETOM CaMOCTOSITENIBHO BBIJICIEHHBIX KPUTEPUEB).

Ba3oBrble ncciieqoBare/ibCKue 1eHCTBUSA:

® CIOJIb30BaTh BOMPOCHl KaK MCCIEIOBATEIbCKUNH HMHCTPYMEHT TMO3HaHUA; (OPMYIUPOBATH
BOIPOCHIL, (PUKCUPYIOIINE MPOTUBOpEUYUE, MpoOJieMy, yCTaHAaBIMBAaTh MCKOMOE U JIaHHOE,
(dbopMHpOBaTh TUNIOTE3Y, APT'YMEHTUPOBAThH CBOIO MMO3ULINIO0, MHEHHE;

® [POBOJUTH CAMOCTOSITENILHO CIUIAHWPOBAHHBIN AKCHEPUMEHT, UCCIEeI0BAaHUE MO YCTAHOBIICHUIO
O0COOCHHOCTEl MaTeMaTH4ecKoro OOBEeKTa, SBJIEHUS, IMPOIEcca, BBISIBICHUIO 3aBUCUMOCTEN
MeXay 00beKTaMHU, SBJICHUAMU, IIPOIIECCAMH;

® CaMOCTOATEIbHO (POPMYIHPOBATH O0O0OOIIEHUS W BBIBOABI IO pe3ylbTaTaM MPOBEAEHHOTO
HaOIOICHUS], UCCIEAOBAaHUS, OIICHUBATh JIOCTOBEPHOCTh MOJYYEHHBIX PE3YJIbTAaTOB, BHIBOJIOB U
0000I11IeHMI;

® [IPOTHO3UPOBATH BO3MOXKHOE Pa3BUTHE MPOIECCa, a TAK)KE BBIABUTATH IMPEAINOJIOKEHHS] O €ro

Pa3BUTHUU B HOBBIX YCIIOBHUSX.
PabGora ¢ undopmanmeii:

® BBIABIATH JAeDUUINTH WHGOPMAILIMU, NAHHBIX, HEOOXOMUMBIX JUIsl OTBETAa Ha BOMPOC W IS

pelIeHus 3a/1a4H;

e BBIOMpATh HH(OPMALIUIO U3 UICTOYHUKOB PAa3IMYHBIX TUIIOB, aHATH3UPOBATH, CUCTEMAaTU3HPOBATh

Y UHTEPIPETUPOBATHh HH(POPMAIINIO PA3TUYHBIX BUAOB U (GOPM Mpe/ICTaBICHHUS,

® CTPYKTYpUpOBaTh HMH(OPMAIMIO, TMPEACTaBIATh €€ B pasNuyHbIX (opmax, HIUTFOCTPUPOBATH

rpaduyuecKy;

® OIEHUBATh HAIEKHOCTH MHGOPMAITUH TI0 CAMOCTOSITETFHO C(POPMYIUPOBAHHBIM KPUTEPHUSIM.

2)  Vuusepcanvhvie KOMMyHUKamueHbvle Oelicmeus, obecnedusarom  cQopMupo8aHHOCMb
COYUATILHBIX HABBIKOG 00YYAIOUJUXCAL.

OO0wmenne:



® BOCIPHUHUMATH U (POPMYIHUPOBATH CYXKICHHS B COOTBETCTBUU C YCIOBHSIMH U IENSIMU OOIICHUS;
SICHO, TOYHO, TPaMOTHO BBIPaXaTh CBOIO TOUKY 3PEHHUS B YCTHBIX M TUCHbMEHHBIX TEKCTaX, 1aBaTh
MOSICHEHUSI 110 X0y PELICHHUs 3a]]aui, KOMMEHTUPOBATh MOJIyYCHHBIH Pe3y/IbTaT;

e B X0J¢ OOCYXKIEHHs 3aJaBaTh BONPOCHI MO CYHIECTBY OOCYXJaeMOW TEMBbI, NPOOJIEMBI,
pemaemMoi 3a7ayM, BBHICKA3bIBaTh WJEH, HAIEJICHHbIE Ha MOUCK PEIICHHS; COMOCTaBJISATH CBOM
CYXKJICHHs C CY)XICHHSAMHU APYIHUX YYaCTHUKOB JMajora, oOHapyXHBaTh pa3jindve M CXOACTBO
MO3UIIMIA; B KOPPEKTHOU popMe popMyTHupoBaTh pa3HOTIIACHS, CBOM BO3PAKEHHS,

® [IPEACTaBIATh pE3yJIbTaThl pEIICHUs 3aJaud, OJKCIEPUMEHTAa, WCCIEIOBaHUsS, IPOEKTa;
CaMOCTOSTEIIHO BEIOUPATh (hOpMAT BBICTYIICHHS C YIETOM 33134 NMPE3ESHTAUU U 0COOCHHOCTEH
ayJIUTOPHUH.

CoTpyaHnuecTBo:

e [IOHUMaTh M HCIOJB30BATh MPEHMYIIESCTBA KOMAHIHOW W WHAWBHIYATbHOW pabOTBI TIpU
pemieHNH y4eOHBIX 3ajad; MPUHUMATh Iellb COBMECTHOH JIEATENIbHOCTH, IUIAHHPOBATH
OpraHU3aIMI0 COBMECTHOW palOThI, pacmpenessTh BHIBI pabOT, NOTOBAPUBATHCS, OOCYXKIATh
MPOIIECC U pe3ybTaT pabOThl; 0000IaTh MHEHUS HECKOJBKUX JIIOJIEH;

® y4acTBOBAaTh B IPYNMOBHIX (popMax paboThl (00CYX)IEHUSI, 0OMEH MHEHUMN, «MO3TOBBIE IITYPMBbI)
W WHBIC); BBITIOJHATH CBOKO YacTh pPa0OThI W KOOPAWHUPOBATH CBOW JCHCTBHS C APYrUMHU
YJIeHAMH KOMAaHJIbI, OIICHWBATh KAuyeCTBO CBOETro BKJIaJa B OOMIMI TMPOIYKT 1O KPHTEPHSM,
cOPMYIMPOBAHHBIM YYaCTHUKAMH B3aHMOACHCTBHSL.

3) Vhusepcanvuvie pecynamuenvle Oeticmeusi, o0becneuugarom @HopMuUpoSanHue CMbLCIOBIX

VCMAHOBOK U HCUSHEHHBIX HABLIKOG TUYHOCTU.

Camoopranuszanms:

®  COCTaBJIATH IJIaH, aJITOPUTM PELLIEHHs 3a7auu, BBIOUPATh COCOO pelIeHUs ¢ yIETOM
HMMEIOLIUXCS PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEN, apryMEHTUPOBATH U KOPPEKTUPOBATH
BAapUaHTHI PEIICHUN ¢ y4ETOM HOBOUM MH(POPMAIIHH.

CaMOKOHTPOJIb:

e BIAJICTh HaBBIKAMHU MO3HABATENIbHON pediekcuu Kak OCO3HAHMSI COBEpIIAEMbIX NEHCTBUN U
MBICIIUTEIBHBIX MPOLIECCOB, UX PE3YJABTATOB; BaIeTh CIOCOOAMH CAaMOIIPOBEPKH, CAMOKOHTPOJIS
rpolecca 1 pe3ysibTaTa pelieHusl MaTeMaTH4ecKon 3a/1auu;

® [peABHAETh TPYAHOCTH, KOTOPbIE€ MOTYT BO3HUKHYTh NpPH pPEIICHUH 3aJa4yd, BHOCHUTH
KOPPEKTHUBBI B JESATEIILHOCTh HA OCHOBE HOBBIX OOCTOSITENLCTB, JAHHBIX, HalIEHHBIX OMIMOOK,
BBISIBIICHHBIX TPYTHOCTEH;

® OILCHMBATh COOTBETCTBHE pe3yJbTaTa IeJId U YCIOBHUSAM, OOBSICHITh MPUUYUHBI TOCTHKEHUS WM
HEJOCTUKEHHSI pe3yJIbTaTOB ACSITEIbHOCTH, HAXOAUTh OIIHUOKY, JaBaTh OLIEHKY IPUOOPETEHHOMY
OTIBITY.

INPEAMETHBIE PE3YJIBTATBI
10 KIJACC

OrnepupoBaTh MOHATUSIMU: TOYKA, MPSIMasi, TTIOCKOCTb.

[TpuMeHs T aKCHOMBI CTEPEOMETPHH U CIICJCTBHS U3 HUX MPH PEIICHUH T€OMETPUYCCKHX 3a/1a4.

OmnepupoBaTh NOHATHAMU: MAPAIIIETBHOCTh U MEPICHANKYISPHOCTD MPSIMBIX U TUIOCKOCTEHA.

KnaccudummpoBars B3auMHOE pacrioyoXKEHUE MPSIMBIX U IFIOCKOCTEH B TPOCTPAHCTBE.

OmnepupoBaTh NOHSATHAMU: JIBYTPaHHBIA YTOJI, TPaHU JBYTPAHHOTO yria, pedpo JBYTPaHHOTO YTia;
JMHEHHBIA yroy JBYTPaHHOTO yIia; rpaJycHas Mepa JABYTPaHHOTO yriia.

OmepupoBaTh MOHSATHSIMHU: MHOTOTPAHHHK, BBITYKJIBIH M HEBBITYKJIBI MHOTOI'PAHHHK, DJIEMEHTHI
MHOTOTPaHHHKA, TIPaBHJIbHBI MHOTOTPAHHHUK.

Pacrio3HaBaTh OCHOBHBIE BHABI MHOTOTPaHHHMKOB (MIMpaMuaa; MpU3Ma, TMPSMOYTOJBHBIN
napaenenunes, Kyo).

KnaccudumupoBare MHOTOTpaHHHMKH, BBIOMpas OCHOBaHHMS sl KiaccuuKanuy (BBITYKIBIE WU
HEBBINYKJIbIE MHOTOTPaHHUKM; TPAaBWIbHBIE MHOTOTPAaHHHMKU; TIPSMbIE M HAKIOHHBIC TIPH3MBI,
napaJuIeIeuIne bl ).



OnepupoBaTh NOHATUAMU: CEKyIIasl INIOCKOCTb, CE4EHNE MHOTOTPAaHHUKOB.

OOBSACHATH MPUHIUIIBI TOCTPOCHUS CEUYCHHA, UCTIOJIb3YS METO/T CIIE/IOB.

Crpoutb ceueHus: MHOTOTPAHHUKOB METOJOM CJIEJIOB, BBINOIHSTH (BBIHOCHBIE) INIOCKUE YEPTEKU U3
PHUCYHKOB MPOCTBIX 00BEMHBIX (PUTYp: BUJ CBEPXY, COOKY, CHU3Y.

Pemate 3amaun Ha HaXOXAEHUE TEOMETPUYECKUX BEIMYMH MO 00pa3laM WIM alropuTMam,
IIPUMEHSSI U3BECTHBIE AHAIMTHUYECKUE METOJABI IIPU PEUICHUH CTAaHJAPTHBIX MAaTeMATHUYECKHMX 3a7ad Ha
BBIYUCIICHUE PACCTOSHUNA MEXIY IBYMS TOYKAMH, OT TOUYKH IO MPAMOU, OT TOYKH JO INIOCKOCTH, MEXKIY
CKpELIMBAIOIIMMUCS IPSIMBIMHU.

Pemars 3agaum Ha HaXOXICHHE T'€OMETPUYECKMX BEIMYMH 10 OO0pa3laM WM allfOpuTMam,
IIPUMEHSSI U3BECTHBIE AHAIMTHYECKUE METOJBI IIPU PEUICHUM CTAaHJAPTHBIX MAaTEMATHYECKHMX 3a7a4 Ha
BBIYMCIICHUE YIJOB MEXJYy CKPELIMBAIOIIMMUCA NPAMBIMH, MEXAY HNPSAMOA M INIOCKOCTBIO, MEXKIY
IJIOCKOCTSIMH, JBYTPaHHBIX YIJIOB.

Boruncnate 00BbEMBI M IIIOLIAAM MOBEPXHOCTEH MHOIOTPAaHHUMKOB (IpU3Ma, NUpaMuja) ¢
MpUMEHEHHEM (OPMYJI; BBIYUCIATH COOTHOIIEHUS MEXAY IUIOHIAJAMU IOBEpXHOCTEH, OoO0BEMamMu
MOJA0OHBIX MHOTOTPAHHUKOB.

OnepupoBaTh MOHATUSIMH: CUMMETpPHUS B IMPOCTPAHCTBE; LIEHTP, OChb U IIOCKOCTb CHUMMETPHH;
LIEHTP, OCh U MJIOCKOCTh CUMMETPUU (PUTYPHI.

W3Bnekarb, mnpeoOpa3oBbIBaTh U HMHTEPIPETUPOBATH HMHOOPMALMIO O IPOCTPAHCTBEHHBIX
reOMEeTPUUECKUX (QUrypax, MPeJACTaBICHHYIO Ha YePTeKax U PUCYHKAX.

[IpumensaTs reomerpuyeckue (akThl A PEUICHHs] CTEPEOMETPUYECKHX 3ajad, MPeAroJiaratonnx
HECKOJIbKO LIaroB PeIlleHus], €CIIU YCIOBUS IPUMEHEHHUS 3a/IaHbl B IBHOU dopMe.

[IpuMeHnATH mpocTENINE TPOrpaMMHBIE CPEJCTBA U AIEKTPOHHO-KOMMYHUKAIIMOHHBIE CUCTEMBI ITPU
pELIEHNN CTEPEOMETPUUYECKUX 3a1ad.

[IpyBoauTE mHpHUMEPBl MAaTEMATUYECKUX 3aKOHOMEPHOCTEH B IPHUPOAEC M KU3HHU, PACIO3HABATH
IIPOSIBJICHUE 3aKOHOB '€OMETPUU B HCKYCCTBE.

IIpuMeHATh NOJyYCHHBIEC 3HAHUS HA MPAKTHKE: aHAJIM3UPOBATH PEAJIbHBIC CUTyallud U IPUMEHATH
U3y4YeHHbIE MOHATHS B IIPOLIECCE IMOMCKA PELICHUs MaTeMaTH4eCKd CHOPMYIMPOBAHHOW MPOOIIEMBI,
MOJEIUPOBATh pEaJbHbIE CHTYyallMH HA SA3bIKE TIE€OMETPUH, HCCIECNOBATh IIOCTPOCHHBIE MOJENIH C
UCIOJIb30BAHUEM T€OMETPUUECKUX MOHATUN U TEOPEM, almnapaTa ajareOpsl; pemarh IpakTUYeCKHe 3a/1auH,
CBSI3aHHBIE C HAXOXKJICHUEM I€OMETPUUYECKUX BEJINYMH.

11 KIJACC

OnepupoBaTh HOHATUAMM: IMJIMHAPUYECKAsT MOBEPXHOCTb, 0Opasyroollue IHJIMHAPHYECKON
MIOBEPXHOCTH; IWINHAP; KOHHUYECKas IOBEPXHOCTh, OOpa3ylolue KOHMYECKOW IIOBEPXHOCTH, KOHYC;
cepuueckas HOBEPXHOCTb.

Pacnio3naBats Tena BpaieHus (UIMHAP, KOHYC, chepa U map).

OOBACHATH CIOCOOBI MOJTYYEHUS TEJ BPALCHMSL.

KnaccugunupoBaTb B3auMHOE pacloioxkeHHe chepbl U MIO0CKOCTH.

OnepupoBaTh MOHATHUSMH: IIAPOBOM CEIMEHT, OCHOBAHHE CEIMEHTA, BBICOTA CETMEHTA; IIapOBOM
CJI0#1, OCHOBaHME IIaPOBOTO CJI051, BHICOTA IIAPOBOI'0 CJIOS; IIAPOBOM CEKTOP.

Bbruucnare 00bEMBI M IUIOIIAAM IOBEPXHOCTEH Tel BpalleHUs, TE€OMETPUYECKUX Tel C
pUMeHEeHHEeM (HOpMYIL.

OnepupoBaTh MOHATUAMHU: MHOTOTpPaHHHUK, BITMCAHHBIN B chepy M ONMUCAHHBIN 0KOJI0 chepbl; chepa,
BIIMCaHHAs B MHOTOI'PaHHMK WJIM TEJIO BPAILEHUSI.

BbIuncnaTe COOTHOMIEHUS MEX/Ty TUIOIIAIIMH ITOBEpXHOCTEN 1 00bEMaMU OJOOHBIX TE.

N306pakaTh u3ydaemble GUTyphl OT PYKU U C IPUMEHEHHUEM MPOCTHIX YEPTEKHBIX HHCTPYMEHTOB.

BbINONHATE (BBIHOCHBIE) TUIOCKHE YEPTEKU U3 PUCYHKOB MPOCTHIX 00BEMHBIX (DUTYp: BHUJ CBEPXY,
cOOKyY, CHU3Y; CTPOUTB CEUEHHsI TEJI BPALLICHHSL.

W3BnekaTb, HWHTEPOPETHPOBaTh U MPeoOpPa3oBbIBaTh HMHPOPMALMIO O MPOCTPAHCTBEHHBIX
reOMEeTPUYECKUX (PUTypax, MpeJCTaBICHHYIO Ha YepTexkaxX U pUCYHKaX.

OnepupoBaTh NOHATHEM BEKTOP B IIPOCTPAHCTBE.



BbINOIHATE NEHCTBUSA CIIOKEHUS BEKTOPOB, BBIYMTAHNS BEKTOPOB U YMHOXKEHUS BEKTOPa Ha YHCIIO,
0OBSICHATH, KAKUMH CBOMICTBAMU OHH 00JIa/1aI0T.

[IpuMeHATH MpaBWIIO NapaAIICIICIIUIIEA.

OnepupoBaTh NOHATUSAMU: JIEKAPTOBBI KOOPAMHATHI B IMPOCTPAHCTBE, BEKTOP, MOJYJb BEKTOPA,
PaBEHCTBO BEKTOPOB, KOOPIAMHATHI BEKTOPA, YrOJI MEXAY BEKTOPAMU, CKAJISIPHOE IIPOU3BEICHUE BEKTOPOB,
KOJUIMHEApHbIEC U KOMILIAHAPHBIE BEKTOPBI.

Haxonuts cyMMy BEKTOPOB M IPOM3BEACHHUE BEKTOPA HA YHUCIIO, YTOJI MEXY BEKTOPAMH, CKaJISIPHOE
IIPOU3BEICHHE, PACKIIAAbIBATh BEKTOP M0 JBYM HEKOJUIMHEAPHBIM BEKTOPaM.

3azaBath IJI0CKOCTh YPABHEHUEM B JIEKAPTOBOM CUCTEME KOOPIUHAT.

[TpumensTh reomMerpuueckre (PakThl ISl PEIICHHUsT CTEPEOMETPHUECKUX 3ajad, MPEAIoJIaratoniiux
HECKOJIbKO LIaroB PELeHus], €CIIU YCIOBUS IPUMEHEHUS 3a/1aHbl B IBHOU (opMe.

Pemrates npocreiine reoMeTpuIecKre 3aJa4d Ha IPUMEHEHNE BEKTOPHO -KOOPAUHATHOIO METOA.

Pemrate 3amaun Ha 10Ka3aTeIbCTBO MAaTEMAaTHUYECKUX OTHOLIEHUH M HAXOXKJICHHE T'€OMETPUUYECKUX
BEJIMYMH MO OoOpa3liaM MM aJropuTMaM, MPUMEHsS U3BECTHBIE METOJbl NPU PEUICHUH CTaHIapTHBIX
MaTEeMaTHYECKHX 3a/1a4.

[IpuMeHATH mpocTENIINE IPOrPAMMHBIE CPEACTBA U AIEKTPOHHO-KOMMYHHUKAIIMOHHBIE CUCTEMBI ITPU
pELIEHNN CTEPEOMETPUYECKUX 3aaY.

[IpuBOoMTE TpPUMEpPBl MAaTEMAaTUYECKUX 3aKOHOMEPHOCTEHM B NIPHUPOAEC M JKU3HHM, PaCIO3HABATH
MIPOSIBJIEHUE 3aKOHOB T€OMETPHH B HCKYCCTBE.

[IpuMeHATH MOyYEeHHBIE 3HAHMS HA MPAKTHKE: aHAIW3UPOBATh PEabHbIE CUTYallUH U IPUMEHATH
W3YYEHHbIE TOHATUS B MPOLECCE IMOMCKAa pElIeHUS MaTeMaThuyecKu cGOpMYIUPOBAHHON MPOOIEMBI,
MOJIENIMPOBATh pPEAIBbHBIE CHUTyalldd Ha S3bIKE T€OMETPUM, HCCIEA0BaTh NOCTPOCHHBIE MOJEIU C
HCI0JIb30BAHNEM F€OMETPHUECKUX MOHATHI U TeOopeM, amnrapara aireOpsl; perarh IpakTHYecKue 3a1a4H,
CBSI3aHHBIE C HAXOXKJICHUEM I€OMETPUYECKUX BEIINYHH.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
KosnnuyectBo 4yacos DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3/ie/ioB U TeM (undposbie)
Konrpoabubie | IIpakTHyeckue
n/n NMPOrpaMmblI Bcero o0pa3oBaTe/bHbIC
padoTsbI padoThI
pecypcsl
1 BBenenue B ctepeoMeTpuio 10 POIII, Vun.py, Sxnacc
IT .
) pSIMBIE M TJIOCKOCTH B TIPOCTPAHCTBE ) 12 1 POIIL, Ve py, Sxnace
[TapanienbHOCTh NPSAMBIX U TIOCKOCTEN
3 HepneHsziympHOCTL TIPSIMBIX U 12 POIIL, Ven.py, Sinace
IJI0CKOCTEHN
4 Yrusl MeXy IPSAMBIMHA U IIJIOCKOCTSIMU 10 1 POUI, Yuu.py, Axnacc
5 MHoOrorpaHHuKu 11 1 POII, Yuu.py, Axnacc
6 OO6BEMBI MHOTOIPAHHUKOB 9 1 POII, YVun.py, SAxnacc
7 [ToBTOpEHME: CEUCHMS, PACCTOSHUS U YTJIIbI 4 1 PO, Yuu.py, Axnacc
OBILEE KOJMYECTBO YACOB T10 ITIPOTPAMME 68 5 0 POLI, Yun.py, Sxiace
11 KJIACC
Kouan4yecTBo 4acos JJIeKTPOHHBbIE
HaumeHoBaHue pa3jiejioB U TeM uu¢poBbIe
Ne i/mn P Kontpoabnsie | IlpakTuueckue (mpp )
NPOrpaMmblI Bcero o0pa3oBaTe/bHbIE
padoTbI padoThI
pecypcsbl
Tena BpaieHus 12 PO, Yuu.py, Axnacc
OOBEMEI Ten 5 1 PO, Yuu.py, Axnacc
BekTopsl ¥ KOOpIAMHATEI B IIPOCTPAHCTBE 10 1 POIII, Vumu.py, fxnacc
I1
4 OBTOpEHHC, 0606meHIfe’ 7 1 PO, Yuu.py, SAxmace
cucTeMaTH3alys 3HaHUi
OBLLEE KOJIMYECTBO YACOB IO [TPOTPAMME 34 3 0 PO, Yun.py, fxnace










IHOYPOYHOE IIVTAHUPOBAHHUE 10 KJIACC

KoanuecTBo 4acoB DJIeKTPOHHBbIE
Ne Mara uudposbie
Tema ypoka Konrpoabubie | IlpakTuuyeckue
n/n yp Bcero 5 P pﬁ u3ydyeHnusi | oOpa3oBaTesbHbIE
ThI ThI
pabo pabo pecypchl
OcCHOBHBIE TIOHSTHUSI CTEPEOMETPUU: TOUKA,
npsiMast, MII0CKOCTh, MpOoCcTpaHcTBo. [IpaBuia
pAMa, » TPOCTP p PDIII, Iopsl,
1 M300pakeHUs Ha PUCYHKaX: U300pakeHUs 1 P
TIJIOCKOCTEH, MapauIeNIbHBIX MPSIMBIX
(0Tpe3KoB), CepeMHbI OTPE3Ka
2 [TonsTusa: nepecexaronuecs MIOCKOCTH, 1 PO, Hopsl,
TIepECEKAIIIMECs MpsiMasi ¥ TNIOCKOCTh SAxnacc
3 [TonsTusa: nepecexaronuecs MIOCKOCTH, 1 PO, Hopsl,
TepeCEKaIMECs MpsiMasi U TWIOCKOCTh SAxnacc
3HaKOMCTBO C MHOTOI'paHHUKAMU
p ’ POIIL Llopsl,
4 n300pakeHNEe MHOTOTPAHHUKOB Ha PUCYHKAX, 1 Txtaec
Ha IPOEKLUOHHBIX YepTexax
HavanbHbie cBenieHus 0 Kyoe U mupamuie, ux
.. POIII, Hopsl,
5 pa3BEpTkU 1 Mojaenu. CeueHus 1
Skiacc
MHOTOTPaHHUKOB
HavaneHbie cBeieHus 0 Kyoe U mupamuie, ux
.. POIII, opsl,
6 pa3BEpTkU 1 Mojaenu. CeueHus 1
Skiacc
MHOTOTPaHHUKOB
[TonsiTHe 06 aKCHOMaTUYECKOM MOCTPOCHUU
PO, opsl,
7 CTEpEOMETPUHU: AKCHOMBI CTEPEOMETPUU U 1
Sxnacc
CJIEJICTBUS U3 HUX
[TonsiTHe 06 aKCHOMaTUYECKOM MOCTPOCHUU POIIL, Tlops:
8 CTEPEOMETPUU: AKCUOMBI CTEPEOMETPUHU U 1 » AOPbL,
Skmace
CJIEJICTBHS U3 HUX
9 [TonsiTHEe 06 aKCHOMAaTUYECKOM MOCTPOCHUU 1 PO, Hopsl,
CTEPEOMETPUH: AKCUOMBI CTEPEOMETPUHU U Sknacc




CICACTBUA U3 HUX

[TousiTne 06 aKCHOMAaTUYECKOM ITOCTPOCHUH

PO, Hopsr,
10 CTEPEOMETPUU: AKCUOMBI CTEPEOMETPUHU U
Sxmacc
CJIEJICTBHS U3 HUX
B3anmHoe pacronoxeHue npsMbIx B
P p PO, Lops,
11 MPOCTPAHCTBE: MEPECEKAOIINECH, Sxtace
KJI
TapajuieTbHbIE U CKPEIIMBAIOIINUECS MPSMbIE
[TapannensHOCTh TPSMBIX U TIIIOCKOCTEH B
P P PO, Lops,
12 MPOCTPAHCTBE: MapaIJICIbHBIC MPSMBIE B q
o KJ1acc
MPOCTPAHCTBE; MAPATUICIIBHOCTD TPEX MPSIMBIX
[TapannensHOCTh TPSMBIX U TIIIOCKOCTEH B
P P ' PO, Lopsr,
13 npocTpanctee: [lapannenbHOCTh MPSAMON 1
SAxnacc
TIJIOCKOCTH
PO, Iopsr
14 VYTl ¢ COHanpPaBJICHHBIMA CTOPOHAMH » Hoper,
SAxnacc
POIII, Lopsr
15 VYroi Mex Iy NpPSAMBIMUA B IIPOCTPAHCTBE i i
Y 1P pocTp Axnacc
PO, Hops!
16 VYT0J1 MeXK Iy IPSMBIMU B IPOCTPAHCTBE > Hoper,
Axnacc
17 [TapannenbHOCTh MIOCKOCTEN: MapalieIbHbIE POIII, opsl,
IJI0OCKOCTH Sxnace
N N PO, Hopst
18 CBolicTBa napajuiesibHbIX IIIOCKOCTEH > Hoper,
Axnacc
19 [Ipocreiire npocTpaHCTBEHHbIE (PUTYPHI HA PO, Hopsl,
IJIOCKOCTH: TETpadip, KyO, mapasiesenumnes Skiace
. PO, Hopst
20 [TocTpoenue ceueHuit » Hoper,
Slkiace
. PO, Hopst
21 IlocTpoenue ceuenuii > Hoper,
Skiace
KonTtposneHas padota no teme "[Ipsimbie u POILL 1]
OpbI
22 IJIOCKOCTH B IpocTpaHcTBe. [lapannensHoOCTh q - SOPBL,
KJ1acc

MPSIMBIX U IJIOCKOCTER"




IlepneHIUKYIAPHOCTD NPSMOM U IVIOCKOCTH:

PO, Hopsl,

23
NIEPIEHIUKYJISIPHBIE IIPSIMBIE B IIPOCTPAHCTBE Slkmacc
24 [IpsiMble apajuienbHble U EPIEHIUKYIIIPHBIE PO1II, opsl,
K IUIOCKOCTH Sknacc
o5 [IpsiMble apajuienbHble U EPIEHIUKYIIAPHBIE PO1II, opsl,
K IUIOCKOCTH Sknacc
26 [Ipu3Hak nepnesauKyIspHOCTH IPSIMOM U PO, Lopsl,
IIJIOCKOCTH Sxnace
27 [Ipu3Hak nepneHauKyIspHOCTH IPSIMOM U PO, Lopsl,
IIJIOCKOCTH Sxnace
08 Teopema o psIMOI NEPIIEHIUKYIIIPHON PO, Hopsl,
IIJIOCKOCTH Sxnace
29 Teopema o psIMOI NTEPIIEHUKYIIIPHON PO, Hopsl,
IIJIOCKOCTH Sxnace
30 TeopeMa o mpsMOi MEPIICHANKYIISIPHOMN PO, opsl,
IIJIOCKOCTH Sxnace
[lepnieHIUKYIIAp M HAKJIIOHHBIE: PACCTOSIHUE OT POIIL Lopb!
31 TOYKH JIO TFIOCKOCTH, PACCTOSIHUE OT MPSAMOU » L\OPBL,
Sxnace
JI0 INIOCKOCTH
[lepnieHIUKYIIAp U HAKJIIOHHBIE: PACCTOSIHUE OT
N POIII, opsl,
32 TOYKH JI0 IJIOCKOCTH, PACCTOSIHUAE OT MPSIMOU
SAxnacc
JI0 IJIOCKOCTH
[lepnieHIMKYIIAp U HAKJIIOHHBIE: PACCTOSIHUE OT
N PO, opsl,
33 TOYKH JI0 IIJIOCKOCTH, PACCTOSIHUE OT IIPSIMON
Slkiace
JI0 IJIOCKOCTHU
[lepnieHIUKyIIAp 1 HAKJIIOHHBIE: PACCTOSIHUE OT
N PO, opsl,
34 TOYKH JI0 IFIOCKOCTH, PACCTOSIHUE OT IIPSIMON
Skiace
J10 TUIOCKOCTHU
35 VYTubl B IPOCTPAHCTBE: YTOJ MEXAY IIPIMOM U POIII, Ilopsl,
IIJIOCKOCTBIO Slkmacc
36 JIBYrpaHHBIN yroJl, TMHEHHBIN yroi POIII, Ilopsl,
JBYTPAHHOTIO yIJia Skmace




JIBYrpaHHBIN yroJi, TMHEHHBIN yroj

PO, Hopsl,

37
JIBYTPAHHOTI'O yria Slkmacc
38 [lepneHUKYISIPHOCTD INIOCKOCTEMN: TPU3HAK PO1II, opsl,
NEPIEHIUKYISIPHOCTH JIBYX IIJIOCKOCTEN Skmacc
39 [lepneHUKyYISIPHOCTD INIOCKOCTEN: IPU3HAK PO1II, opsl,
NEPIEHIUKYISIPHOCTH JIBYX IIJIOCKOCTEN Skmacc
40 [IepneHUKYISIPHOCTD INIOCKOCTEMN: TPU3HAK PO, Lopsl,
MEPIEHIUKYISIPHOCTH JIBYX IIJIOCKOCTEN SAxnacc
PO, Lopst
41 TeopeMma o0 TpEX NEPHIEHAUKYIIIPAX i i
P P P Y1p SAxnacc
PO, [Hops!
42 Teopema o TpEX NMepHECHIUKYIIpax ’ ’
P P PHCHMIYIAD Axnacc
PO, [Hops!
43 Teopema 0 TpEX mEepHEHAUKYIIIPAX i i
P P PHCHIYIAP SAxnacc
KonTtponsHas padoTa o remam
44 "TlepneHAUKYIIPHOCTD TPSAMBIX U POIII, opsl,
mwrockocTer" u "YTiael Mex Ty NpAMBIMU U Skiacc
m1ocKocTsMu"
[lonaTHE MHOTOTrpaHHUKA, OCHOBHBIE
45 3JIEMEHTBl MHOTOT'PAHHUKA, BBITYKJIbIE U POIII, opsl,
HEBBIITYKJIbl€ MHOTOTPAHHUKH; pa3BEPTKA SAxnacc
MHOT'OTpaHHUKA
16 [Tapannenenumnen, npsMOyroJbHbII POIII, opsl,
napajuieJIenuIe] U €ro CBOMCTBa Sknacc
[Ipusma: N-yronpHas mpu3Ma; rpaHu U
47 OCHOBAHMUA IIPU3MBI; IpsAMas U HaKJIOHHAs POUI, Hopsl,
MIPU3MBbI; OOKOBAs U MOJIHAS MOBEPXHOCTH Sknacc
ITPU3MBI
[Tnomaas OOKOBOM MOBEPXHOCTH U TOJTHOM
48 IIOBEPXHOCTH MPSMOM IIPU3MBI, ILIOIIAb POIII, Ilopsl,
OCHOBaHMH, TeopemMa 0 OOKOBOI MOBEPXHOCTH Slkmacc

MIPSIMOM IIPU3MBI




[Tnomaas OOKOBOM MOBEPXHOCTH U TIOJTHOM

49 IIOBEPXHOCTH MPSIMOM IIPU3MBI, ILIOIIA/1b PO1II, Iopsl,
OCHOBaHUH, TeopeMa 0 OOKOBOW MOBEPXHOCTU Sxmacc
MIPSIMOM TPU3MBI
[Mupamuna: N-yronbHasi nupamMuaa, TpaHu U
50 OCHOBaHUE MUPAMUJIbI; OOKOBAs U TOJIHAS PO, Hopsr,
MMOBEPXHOCTh MMUPAMM/IbI; IPAaBUIIbHAS U Sxnace
yceu€HHas nmupaMuaa
[Tnomaas 60KOBOW MOBEPXHOCTH U
51 ITOBEPXHOCTH MTPABUIILHON MUPAMU/IBI, PO, opsl,
TeopeMa O IJIoL[aau OOKOBOM MOBEPXHOCTH SAxnacc
YCEYEHHOM MUPAMMIbI
[Tmomans 60KOBOM TOBEPXHOCTH U
52 ITOBEPXHOCTH MTPABUIIBHOM MUPAMUIBI, PO, Hopsl,
TeopeMa O IJIoU[aau OOKOBOM MOBEPXHOCTH SAxnacc
YCEUEHHOM MUpaMu/Ibl
[IpencraBnenue o NpaBUIbHBIX
53 MII;Of“[Ol" AHHHUKAX: OiT&BZ{ NoAeKa’dap u PSHI, Hopsr,
P ’ P> P Skiacc
HKOCA3IP.
CummeTpus B IPOCTPAHCTBE: CUMMETPUS
OTHOCHUTEIILHO TOUYKH, IPSAMOH, MIIOCKOCTH.
» TIPAMOH, PDIIL Iopsl,
54 DneMeHTbl CAMMETPUU B TUpaMUIaXx, Txctacc
napajuieJenuIeaax, MpaBUiIbHbIX
MHOT'OTpaHHUKAX
55 KouTtponbHas pabora o teme PO, Hopsl,
"MHuororpaHHuku" Slkiacc
" PO, Hopst
56 ITousitre 00 00BEME » Hoper,
Slkiace
N PO, Hopst
57 O0BEM UpaMuIbI » Hoper,
Slkmacc
. PO, Hopst
58 OO0BEM TUpaMHUIBI » Hoper,

Skiacc




PO, Hopsl,

59 OO0BEM IIUPaMHUIbL 1
p A SIxknacc
.. POIII, Lopsl,
60 OO0BEM TTUpaMHUIBI 1 Hoper
SIxnacc
.. POIII
61 O0BEM IpU3MBI 1 1L, Tloper,
SIxnacc
.. POIII
62 O0BEM PU3MBI 1 LI, Toper,
SIxiacc
.. POIII, Lopswl,
63 O0BEM PU3MBI 1 Hoper
SIxiacc
64 KounTponbnas pabora no teme "OO0bEMBI 1 PO, Hopsl,
MHOTOTPaHHUKOB" Axnacc
I1
OBTOPGHI/IG, 00001eHNE CI/I(iTeMaTI/ISaHI/ISI POIIL, Tlopbl,
65 sHanuid. [TocTpoeHne ceueHuii B 1
SIximacc
MHOTOTpaHHUKE
[ToBTOpEeHUE, 0000IIIEHNE CHCTEeMaTH3aITUs
3HaHUH. BeryuciieHne paccTosTHUM: 1v£e>1<z[y POIIL, Tlopbi,
66 JIBYMSI TOYKAMH, OT TOYKH JI0 MPSMOH, OT 1 Ttacc
TOYKH JI0 TIFIOCKOCTH, MEXKTY
CKPENTUBAIOIINMUCS TPIMBIMHU
POIII, Lopst
67 I1 e e 1 i i
POMEXKYTOYHAS aTTECTAIUs dxtace
[ToBTOpEeHUE, 0000IIEHNE CHCTEeMaTH3aITUs
3HaHui. BelunciaeHne yrioB: Mex
T y PO, opsl,
68 CKPEIIMBAIOIIUMHUCS MIPSIMBIMU, MEXKTY 1 Sxtacc
MPSIMOM U TJIOCKOCTBIO, IBYTPaHHBIX YTIIOB,
YIJI0B MEXKY TUIOCKOCTSIMU
OBIIEE KOJIMYECTBO YACOB I10 68

I[TPOTPAMME




11 KVIACC

Ne i/t

Tema ypoka

KoaudecTBo 9acoB

Bcero

KonTtpoibHbie
padoTsI

IIpakTH4eckue
padoThbI

Jara
H3yUYeHus

DJIEeKTPOHHbIE
uudposbie
o0pa3oBaTe/ibHbIE

pecypchbl

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

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

N3obpaxenue chepsl, mapa Ha
mwrockoct. CeueHus mapa

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

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

N3o0paxenne muiInHIpa Ha TII0CKOCTH.
PazpépTka nmnmnnapa. CeyeHus

IUIUHIPA (TI0CKOCTBIO, TapalIeIbHOM
WJIY IEPHEHANKYISIPHON OCH LIMJIUHPA)

KoHunueckas noBepXHOCTh, 00pa3yroIiue
KOHMYECKOU MOBEPXHOCTH, OCh U
BEpILIMHA KOHUYECKOW MOBEPXHOCTU




Konyc: ocHOBaHue U BepIvHa,

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

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

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

11 KoMOuHarus ten BpameHus u
MHOTOTPaHHUKOB
MHOrorpaHHuK, ONMUCAaHHBINA OKOJIO

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

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

14 O0BEM IUIMHAPA, KOHYCa

15 O0bEM mrapa u Iomaas chepsl
[TogoGHbIE Tena B MPOCTPAHCTBE.

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

17 KontponpHas padota o temam "Tema
Bpamenus" u "O6beMsbl Ten"

18 BexTop Ha MI0CKOCTH U B MPOCTPAHCTBE

19 CrnosxeHue U BBIYUTaHHE BEKTOPOB

20 YMHOKEHNE BEKTOPa Ha YHUCIIO




21

Pasnosxenue BexkTopa 1o TpéM
HEKOMILJIaHapHbIM BekTopam. [IpaBuio
napajesenumnesa

22

Pemenne 3amad, CBI3aHHBIX C
IIPUMEHEHHUEM MPABUJI JEUCTBUN C
BEKTOPaMH

23

[IpsimoyronpHas cucteMa KOOpAUHAT B
npocTtpancTe. KoopauHaTel BEKTOpA.
[Ipocreiimume 3a1a4n B KOOpAUHATAX

24

Yron mexay Bekropamu. CKasipHOE
MIPOU3BE/ICHUE BEKTOPOB

25

Beruncnenue yriioB Mex1y npsMbIMH U
IIJIOCKOCTSIMHA

26

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

27

KonTtponbHas padota o Teme "BekTopbl
Y KOOPJIMHATHI B MPOCTpPaHCTBE"

28

[ToBTOpEeHUE, 0600IICHNE 1
cucremMaTu3anus 3HaHui. OCHOBHEBIC
¢burypsl, GhakTel, TEOPEMBI Kypca
IJIAHUMETPUHU

29

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

30

[ToBTOpEHue, 06001EeHNE U
cucTeMaTH3allus 3HaHUH. 3a1aun
TUTAHUMETPUH U METOJIbI UX PEIICHHUSI




[ToBTOpEHue, 0600MIEeHNE U

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

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

33 HroroBast KOHTpOJBbHAS padoTa 1

34 [ToBTOpEHue, 06001mEeHNE U 1
CHCTeMAaTH3allMs 3HAHUIT

OBUIEE KOJIMYECTBO YACOB 10 34

[TPOI'PAMME







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

VYuebHuk i 0011eo0pa3oBaTenbHbIX YUpexkIeHui 6a30BbIii yposenb 10-11 kmacc: JI.C.
Atanacsu, 2020 T

METOANYECKHUE MATEPHUAJIBI VIS YUUTEJIA

[Toypounoe ninanupoBanue no reomerpuu 10-11 xinace, k yaeonuky reomerpust 10-11, aBrop
JI.C. AranacsiH

MU DPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCbBI CETH
MHTEPHET PO3III, Lopsl, Sknacce






