


IHHOACHUTEJIBHAA 3AIIMCKA

PaGouast mporpamma yueGHOTO Kypca «I'eomeTpusi» 6a3oBoro ypoBHs i oOydatomuxcs 10 —11 kmaccos
pa3paborana Ha ocHOBe DenepajbHOr0 TroCyIapCTBEHHOI'O 00pa30BaTEIbHOIO CTaHAApPTa CPEAHEro OOIIero
o0pa3oBaHusl, C yU€TOM COBPEMEHHBIX MUPOBBIX TPeOOBaHU, TPEIBABIIEMBIX K MATEMAaTUYECKOMY 00pa30BaHHUIO,
U Tpaauuui poccuiickoro oOpa3zoBaHus. Peanuszanuss mnporpaMMbl OOECHEYMBAET OBJAJCHUE KIIFOUEBBIMHU
KOMITETEHIIMSIMH, COCTaBJISIOUIMMHU OCHOBY JUIsl CaMOPa3BUTHUS U HEMPEPHIBHOIO OOPa30BaHUS, IEIOCTHOCTh
O6H.[€KyJIbTypHOF0, JIMYHOCTHOI'O Y TO3HABATCIIBHOI'O PA3BUTHA JIMYHOCTHU 06yan01uch;1.

HEJN U3YYEHUSA YYEBHOI'O KYPCA

Baxxnocte yuyeOHOro Kypca TIeOMETpHUM Ha YpOBHE cpenHero oobmero obOpazoBaHusi 00yCIOBJIEHa
[IPAKTUYECKON 3HAYMMOCTBIO0 METAIPEIMETHBIX U IPEIMETHBIX PE3YJIbTaTOB O0yUEHUSI TEOMETPUU B HAIIPABJICHUU
JUYHOCTHOTO pa3BUTUS oOOyyarouiuxcs, ¢GopMupoBaHus (YHKIMOHATBHOM MaTEeMaTHUYeCKONH TIpaMOTHOCTH,
M3yUYEHHS IPYTuX y4eOHBIX AUCHUIUIMH. Pa3Butne y 00y4arommxcsi MpaBUIbHBIX MPEICTABICHUH O CYITHOCTH U
MIPOUCXOXKACHUN F€OMETPUUECKUX a0CTpaKLUi, COOTHOLIEHUU PEAIbHOTO U UAEAIBHOT0, XapaKTepe OTPaxeHHs
MaTEMaTHUUECKON HAyKOW SBJIEHUH M IPOLECCOB PEAIbHOIO MHUpPA, MECTE I'€OMETPUU B CHCTEME HAayK U POJIH
MaTEeMaTHYeCKOro MOJEIMPOBAHUS B HAYYHOM [MO3HAHUU U B MPAKTUKE CIOCOOCTBYET (POPMUPOBAHUIO HAYYHOTO
MHUPOBO33PEHUS YUALUXCSI, a TAKXKE KAYECTB MBILUICHUS, HEOOXOAUMBIX JUISl /1allTallii B COBPEMEHHOM OOILIECTBE.

I'eomerpust siBiseTCS OJHUM U3 0A30BBIX MPEJAMETOB HAa YPOBHE CPEIHEro o0mero oOpa3oBaHUs, TaK Kak
obecreyrBaeT BO3MOXKHOCTb H3YYEHHUS KaK JUCUUIUIMH €CTeCTBEHHO-HAYYHOM HAINpaBIE€HHOCTH, TaK H
T'YMAaHUTAPHOM.

Jlornueckoe MelluieHUe, GopMUpyeMOe IPU U3YYEHUH OO0YYaAIOIUMUCS MMOHATUHHBIX OCHOB F€OMETPUHU U
[IOCTPOCHUHU LENOYKU JIOTUUECKUX YTBEP)KICHHUM B XOJ€ PEIICHUs F€OMETPUUYECKUX 3a/lad, YMEHUE BbIIBUTaTh U
OIIpOBEpraTh T'MIOTE3bl HEMOCPEACTBEHHO MCIOJb3YIOTCS MPHU PELICHUU 3a]1ad €CTECTBEHHO-HAyYHOI'O LIMKJIA, B
YaCTHOCTH U3 Kypca (PU3HKH.

YMeHHne OpueHTHUPOBATHCS B MPOCTPAHCTBE UTPAET CYIIECTBEHHYIO POJIb BO BCEX OOJACTAX JEATEIHHOCTH
yenoBeka. OpueHTalMs YeJIoBeKa BO BpEMEHH U MPOCTPAHCTBE — HEOOXOIMMOE YCIOBHE €r0 COLMATBLHOTO OBITHS,
dbopMa OTpaKEHUS OKPYKAIOMIETO MHpA, YCIOBUE YCICIIHOTO IMMO3HAHUS H AaKTUBHOTO IPEoOpa3OBaHUS
neiictButensHocTU. ONEepHpOBaHUE MPOCTPAHCTBEHHBIMH 00Opa3aMu OObEIUHSET pa3Hble BUABI YU4eOHOU W
TPYIOBOM NEATEILHOCTH, SIBJSETCS OJHUM U3 MPO(PECCHOHATIBHO BaXKHBIX KAaueCTB, MOITOMY aKTyallbHa 3ajiaya
(dbopMupOBaHUS Y 00YYAIOIINXCsl TPOCTPAHCTBEHHOTO MBIIIIEHUS! KaK Pa3HOBUIAHOCTH OOPa3HOTO MBIIUICHUS —
CYIIIECTBEHHOTO KOMIIOHEHTA B TIOJIFOTOBKE K MPAKTUYECKON JEATETbHOCTH 0 MHOTHM HAIPaBJICHUSIM.

Ilenp ocBoeHusi mporpamMmbl yueOHoro kypca «l'eomeTpus» Ha 0a30BOM YypOBHE OOyueHUS —
o01reoOpazoBareibHOE W OONICKYJbTYPHOE pa3BUTHE OOydarouuxcsi dYepe3 oOecleuyeHne BO3MOKHOCTH
MPUOOPETEHUsT U MCMOIB30BAHUS CHCTEMAaTHYECKHMX T'€OMETPUUECKUX 3HAHUN U JEeHCTBUH, crnenuuuHbIX
reoMCeTpruur, BO3MOKHOCTH YCICHIHOTO ITPOAOJIKCHHUA O6p2130BaHI/I$I II0 CHCNUuaJIbHOCTAM, HE CBsI3aHHBIM C
MIPUKJIAIHBIM UCIIOJIE30BaHUEM T€OMETPHUH.

IIporpamma mo reomeTpuu Ha 6a30BOM YpOBHE IpeJHa3HaueHa Juid OOydaroIIMXCsl CpelHEH ILIKOJbI, He
WCHBITHIBABIIMX 3HAYUTENIbHBIX 3aTpyJHEHUI Ha YpPOBHE OCHOBHOrO oOmiero o6pasoBaHus. Takum oGpaszom,
oOyyaromuecst Ha 6a30BOM YPOBHE JJOJDKHBI OCBOMTH OOIIME MaTeMaTUYeCKie YMEHUS, CBA3aHHBIE CO CIICIU(PUKON
reoMETpruu H HCO6X0}II/IMLIG AJid KU3HU B COBPEMCHHOM O6HI€CTB€. KpOMe 9TOTI'0, OHU HMMCIOT BO3MOXXHOCTH
U3YYUTHh T€OMETPUI0 Oosiee TIIy00Ko, €CciM B JalbHEelIIeM BO3HUKHET HEOOXOJUMOCTh B T€OMETPUUECKUX 3HAHUAX
B IpO(heCCHOHANBHON IS TETHHOCTH.

JlocTxkeHne 1enu OCBOEHUS NporpaMMbl 0OecredyMBaeTcs pElIeHHEM COOTBETCTBYIOIIMX —3ajad.
[TpuopuTeTHBIMU 3a7jauaMK OCBOEHHS Kypca «I'eomerpum» Ha 6a3oBoM ypoBHe B 10—11 kinaccax sBISIOTCS:

e (opmupoBaHue MPEACTABICHUS O TEOMETPUU KaK YaCTH MHPOBOW KYJIbTYpHl U OCO3HAHHE €€ B3aMMOCBSI3H C
OKpY>KarolUM MUPOM;

e (opmupoBaHue mpeaCTaBIECHUS O MHOTOTPAaHHUKAX W TeJlaX BPAIICHHUs] KaK O BAKHEUIINX MaTEeMaTHYECKUX
MOJENAX, MO3BOJISIFOIIMX ONMCHIBATh U U3Y4YaTh Pa3HbIE SBJICHUS OKPYKAIOIIET0 MUPA;



e (opMHpOBaHHE YMEHHs pAcIO3HABaTh HA YEpPTEXkaxX, MOJCISAX M B PEATbHOM MHUpPE MHOTOTPAaHHHKH M Teja
BpAILICHHUS;

e OBJIAJICHUE METOJAMHU PEIICHUS 33]]a4 Ha TIOCTPOCHUS Ha H300pPaKEHUSAX MPOCTPAHCTBEHHBIX (PUTYD;

e (opmMupoBaHuEe yMEHHS ONEPUPOBATH OCHOBHBIMH MOHATHUSIMH O MHOTOTPAHHHKAX M TeJlaX BPAIICHHUS M HX
OCHOBHBIMM CBOMCTBaMH;

e OBJAJCHHUE AITOPUTMAMHU PEIICHUS OCHOBHBIX THIIOB 3a7a4; ()OPMHUPOBAHHE YMEHHS MPOBOAWTH HECIOKHBIE
JI0KA3aTeIIbHBIE PACCYKAEHUA B X0JI€ PELIEHUS CTEPEOMETPUUECKHUX 33/1a4 U 33714 C ITPAKTUYECKUM COAEP)KAaHUEM;
e Pa3BUTHE HHTEIUVICKTYAIbHBIX M TBOPYECKUX CIIOCOOHOCTEH OOYdYarOIIMXCs, MO3HABATEIbHONW aKTUBHOCTH,
HCCJIEIOBATEIILCKUX YMEHUM, KPUTUYHOCTH MBILLICHHUS;

e (opmupoBanue QPyHKIIMOHAIBHONW TPAMOTHOCTH, PEJICBAHTHON I€OMETPHUH: YMEHHUE PACIIO3HABATH MTPOSIBICHUS
TCOMETPUUYECKUX TIOHATUH, OOBEKTOB M 3aKOHOMEPHOCTEH B pealbHBIX KMU3HCHHBIX CUTYAIHMSIX W MPHU U3YUCHHUH
OPYTUX y4eOHBIX MPEIMETOB, MPOSBICHUS 3aBUCUMOCTEH W 3aKOHOMEPHOCTEH, (OpPMYIMPOBATh WX Ha S3BIKE
FEOMETPUU U CO3/1aBaTh TEOMETPUUYECKUE MOJICIIH, IPUMEHSATH OCBOCHHBIN N'€OMETPUYECKUM anmnapar JJisd pELICHUs
MPAKTUKO-OPUEHTUPOBAHHBIX 3a7[a4, HHTEPIPETUPOBATH U OLICHUBATH MOJYYEHHBIE PE3YIIbTATHI.

OTIMYUTEIBHOH OCOOSHHOCTHIO ImporpamMmsal SABJIACTCA BKIFOYCHHE B KypC CTCPECOMCTPUHU B Ha4dalI€ €ro
HU3YUCHUA 3a4a4, pCHIACMbIX HAa YPOBHC MHTYUTHUBHOI'O IMO3HAHHA, U OHpeI[eJIéHHbIM 06p2130M OpraHru30BaHHas
pa60Ta Haad HUMH, YTO CHOCO6CTBy1-OT Pa3BUTHIO JIOTHYECKOTO U IMPOCTPAHCTBCHHOI'O MBINIJICHUSA, CTUMYJIUPYET
MPOTCKAHUC MHTYUTUBHBIX IPOLECCCOB, MOTUBUPYCT K naaneﬁmeMy HU3YYCHUIO ITPEAMCTA.

[Ipennourenue oTAaéTCs HAISAHO-KOHCTPYKTUBHOMY METOJNY OOYYEHMsI, TO €CTb TEOPETUUYECKUE 3HAHUS
HUMEIOT B CBOEH OCHOBE YYBCTBEHHOCTHh MPEIMETHO-TIPAKTUUYECKON NesATeNbHOCTH. Pa3BuTHE MPOCTPAHCTBEHHBIX
MIPEJICTAaBICHUM y y4alMxcsi B Kypce CTEpPEOMETPUM IPOBOJIUTCS 3a CUET pEUIeHMs] 3aJad Ha CO3JaHue
MPOCTPAHCTBEHHBIX 00pa30oB M 3a/lad Ha OINEpPUPOBAaHUE MPOCTPAHCTBEHHBIMU oOpazamu. Cosnanue obpasa
IIPOBOAMTCS. C ONOPOM Ha HArJSAHOCTh, a ONEPUPOBAHHE OOPAa30M — B YCJIOBMSIX OTBJICUEHMSI OT HAIJIAIHOCTH,
MBICIIEHHOTO U3MEHEHHSI €0 UCXOHOTO CO/AECPIKAHMUS.

OcHoBHbIE coaeprKaTenbHble JIMHUU Kypca «I'eometpun» B 10—11 knaccax: «MHororpanHukmn», «IIpsimeie u
IUIOCKOCTH B IPOCTpaHCTBe», «Tena BpamieHus», «BeKTopbl 1 KOOpAUHATHI B MpocTpaHcTBe». dopMupoBaHue
JIOTUYECKUX YMEHUH paclpeesisieTcsi HE TOIBbKO IO COAEpKATENIbHBIM JIMHUSIM, HO U 10 T0/1aM O0y4YEHHS Ha YPOBHE
cpenHero ooIero oopa3oBaHHMs.

Coneprxanue o0pa30BaHUs, COOTBETCTBYIOIIEE MPEAMETHBIM PE3ylIbTaTaM OCBOEHHUS pabodell mporpaMMel,
pacnpeeiéHHBIM 110 ToAaM 00Yy4eHHMsI, CTPYKTYPUPOBAHO TaKUM 00pa3oM, YTOOBI OBJIAJIEHUE T€OMETPUUECKUMU
MOHATUSAMHM ¥ HaBBIKAMHU OCYILECTBIIAJIOCH IOCIEA0BAaTEIbHO U TOCTYHATeNbHO, C COOJIOJCHUEM MpPUHIUIA
MIPEEMCTBEHHOCTH, YTOObI HOBBIE 3HAHUS BKJIIOYAJIUCh B OOIIYIO CHCTEMY TI'€OMETPHUYECKHUX IpEICTaBICHUM
o0yyJaromuxcs, paciupsis 1 yriryossist e€, o0pa3ysi IpOYHbIE MHOKECTBEHHBIE CBA3H.

MECTO YYEBHOI'O KYPCA B YYEBHOM IIVIAHE

Ha m3y4enune reomerpun otBoauTcs 2 daca B Hezemo B 10 kimacce u 2 yaca B Hezenio B 11 kiacce, Bcero 3a
nBa roaa o0ydeHus - 136 yaeOHBIX 4acoB.

COJAEPKAHUE YYEBHOI'O KYPCA
10 KJIACC
IIpsiMble ¥ MVIOCKOCTH B IPOCTPAHCTBE

OcHoBHbIE TIOHATUA cTepeoMeTpuu. Touka, mpsMas, I[IOCKOCTh, MpocTpaHcTBo. IloHsTe 00
aKCHOMAaTHUYECKOM IOCTPOEHUH CTEPEOMETPHUH: AKCHOMBI CTEPEOMETPHUHU U CIIECTBUS U3 HUX.

B3aumHoOe pacrnonokeHue NpsiMbIX B IPOCTPAHCTBE: NEPECEKAIOIINECS, TaPAJIIENIBHBIE U CKPEILNBAIOIINECS
npsimble. [lapannenbHOCTh MPSAMBIX U IUIOCKOCTEH B NMPOCTPAHCTBE: MapaljielibHble MpsIMble B MPOCTPAHCTBE;
NapaJUIEIbHOCTh TPEX MPSMBIX; NAapaJUIEIbHOCTD NMPSAMON M INIOCKOCTU. YTJbl C COHANPABIECHHBIMU CTOPOHAMH;
yroJl MeXAy NpsSMbIMH B mpocTpaHcTBe. [lapayyienbHOCTh MIIOCKOCTEN: MapajulesbHble IIOCKOCTH; CBOWCTBA



napajyieNIbHBIX IUIOCcKocTed. Ilpocreiimme mpocTpaHCTBEHHbIE (UIYpbl Ha IUIOCKOCTH: TETpasap, Kyo,
HapajuIeNICIUIeN; TOCTPOCHUE CEYECHUN.

[lepneHIUKYNAPHOCTh NPAMOM M IUIOCKOCTH: IEPHEHAMKYISIPHBIE IPSMBIE B IIPOCTPAHCTBE, IPSMBIC
[apaJuleIbHbIC U NIEPICHAUKYIISIPHBIE K IIJIOCKOCTH, IPU3HAK MEPIICHAUKYIISIPHOCTH MIPSIMOM U IIJIOCKOCTH, TEOpEMaA
O NpAMOM MNEPHEHAUKYISIPHOM IUIOCKOCTH. YTJbl B IPOCTPAHCTBE: YroJdl MEXAY MNPSAMOM M IINIOCKOCTBIO;
JBYTPAaHHBIN YIoJl, IMHEWHBIA yroJl ABYTPaHHOIO yria. [IepreHIuKyasap U HaKJIOHHBIE: pacCTOSSHUE OT TOYKH J10
IUIOCKOCTH, PACCTOSHUE OT MPSIMOM N0 IUIOCKOCTH, HMPOEKUMs (DUIypbl Ha IUIOCKOCTb. llepneHaukynspHOCTb
IIJIOCKOCTEM: IIPU3HAK IIEPIICHIUKYISIPHOCTH JBYX INIOCKOCTEN. Teopema o TpéxX neprneHIuKyisapax.

MHoOrorpaHHUKH

[ToHsATHE MHOTOTPAaHHUKA, OCHOBHBIE 3JIEMEHTHl MHOTOI'PAHHHKA, BBIITYKJIbIE U HEBBIITYKJIbIE MHOTOI'PaHHHKH;
pa3BépTka MHOrorpaHsuka. IIpusma: n-yrospHas npu3Ma; rpaHd U OCHOBAHHMS IMPU3MBI; IpsiMas U HaKIOHHas
MpHU3MbI; OOKOBas M IOJIHAS MOBEPXHOCTH MpHU3MBL. [lapannenenunesn, npssMOYTroibHBIN MapalljiesIeuIe]] U ero
cBoiicTBa. [lupammna: N-yroipHas nmupamuaa, TpaHU ¥ OCHOBaHME NMUPAMUIbl; OOKOBas M TOJHAS TOBEPXHOCTD
MApaMU/bl; IPABUIIbHAS U yCEUEHHAS TUpaMuAa. DJIEMEHTbl IPU3Mbl U MUpaMuibl. [[paBuiibHbIE MHOTOTPAaHHUKH:
MIOHATHE MPAaBUIBLHOTO MHOTOTPAHHMKA; IPABUJIbHAS MIPU3Ma U IPaBUJIbHAS NIMpaMK/Ia; PaBUIbHASI TPEYTOJIbHAS
MUpaMuia ¥ MpaBUIIbLHBINA TeTpasap; Ky0. [IpencraBienne o nmpaBUIbHBIX MHOTOTPAHHUKAX: OKTa3p, AOJCKadAp U
ukocadip. CedyeHus MpU3Mbl U TUPAMUIBL.

CI/IMMeTpI/Iﬂ B IIPOCTPAHCTBC: CUMMETPUA OTHOCUTCIIBHO TOYKH, HpﬂMOﬁ, INIOCKOCTH. DJIEMEHTEI CUMMCTPUHU
B I[TMpaMuJiax, MapaJuIiCICIIUIICaAax, IIPaBUJIbHbIX MHOI'OTPpaHHHUKAX.

Beruuciienue 351eMeHTOB MHOTOTPaHHUKOB: p&Opa, AuaroHaiu, yrisl. [lnomans G0KOBOH MOBEpXHOCTU U
IIOJIHOM MOBEPXHOCTH NMPSAMON MPU3MBI, IUIOIIAb OCHOBAaHUI, TeOpeMa 0 OOKOBOI MOBEPXHOCTH NMPSAMOU MPU3MBI.
[Tnomans OOKOBON HMOBEPXHOCTHM M IOBEPXHOCTH NPAaBUIbHON NHMpamMH[ibl, TEOpeMa O IUIOLIAAU YCEYEHHOM
nupamusl. [Tonarue 06 00bEme. OOBEM MUPAMU/IBI, IIPU3MBI.

[Tono6ubie Tena B nmpoctpaHcTBe. COOTHOMICHUS MEXY IUIOIAASIMH MOBEPXHOCTEH, 00bEMaMH MOT00OHBIX
Te.

11 KIIACC

Tena Bpamenus

[{uinHapuyeckass MOBEPXHOCTb, OOpa3yrollve LMWIMHAPUYECKOH MOBEPXHOCTH, OCh LMIMHIPUYECKOH
noBepxHocTU. LlymHap: ocHOBaHUs U OOKOBasi MOBEPXHOCTh, 00pa3yroas U OCh; IUIOMIA b OOKOBOM M IOJIHOM
MTOBEPXHOCTH.

KoHnnueckass MOBEpPXHOCTb, 00pa3yrolye KOHHYECKOH IOBEpPXHOCTH, OChb W BEpIIMHA KOHUYECKOU
noBepxHocTU. KoHyc: OcHOBaHME M BepIIMHA, 00pa3yrouiasi U OCh; IIOLIab OOKOBOM M MOJHOM MOBEPXHOCTH.

Y ceu€HHbIM KOHYC: 06pa3y}oume " BbICOTA; OCHOBAHHA U OokoBast MMOBCPXHOCTD.

Cdepa u map: HeHTp, paauyc, AMaMeTp; IIomaab MOBEpXHOCTH chepbl. B3aumHoe pacnonoxeHnue cepsl U
IUIOCKOCTH; KacaTelbHas INIOCKOCTh K cepe; miomaas chepsl.

I/I306pa)i(eHI/Ie TCJI BpalllICHUS Ha IMJIIOCKOCTHU. PaSBépTKa HUJIMHApA U KOHYCA.

KomOuHanmu Ten BpalleHuss ¥ MHOTOIPAaHHMKOB. MHOTOTpaHHUK, ONHMCAHHBIA OKoJO cdepsl; cdepa,
BIIMCAaHHAsi B MHOTOTPAHHUK, WM TEJIO BpallleHUs.

[Tonatue 06 oObéme. OcHoBHbIE cBoiicTBa 00bEMOB Ten. Teopema 00 00BEME NPSIMOYTOIBHOTO
napajuienenumneaa u cieactsus u3 He€. O0béM nunuHapa, Konyca. O0bEM mapa u mionaab cQepol.

[TogoOHubIe Tena B mpocTpancTBe. COOTHOMICHUSI MK TUIONIAISIMH TTOBEPXHOCTEH, 00bEMaMH 1O I00HBIX
Te.



Ceuenus nuauHApa (MapaienbHO U NEPIEHANKYIIIPHO OCH), CEUEHUs KOHYca (TapajuieIbHOE OCHOBAHUIO U
IIPOXO/dIIee Yepe3 BEPIIMHY), CEUCHMSI L1apa.

BekTopbl M KOOPIMHATHI B MPOCTPAHCTBE

BexTop Ha I1ockocTy U B IpocTpaHCcTBe. ClI0KEHNE U BBIUNTAHUE BEKTOPOB. Y MHOXKEHHUE BEKTOPA Ha YUCIIO.
Pa3noxxeHne BeKkTOpa 1O TPEM HEKOMIUIAHApHBIM BekTropam. IlpaBuno napamienenunena. Pemenue 3anad,
CBSI3aHHBIX C IPUMEHEHUEM IIPABUII IEUCTBUN C BeKTOpamH. IIpsMoyrosibHas cuctemMa KOOpAMHAT B IPOCTPAHCTBE.
Koopaunats! BekTopa. IlpocTeiiue 3anaun B KoopAUHATaX. YTosl MEXIy BeKTopaMu. CKalsipHOE IIPOU3BEIEHUE
BEKTOPOB. BpIunciieHnE yriIoB MEXy IPAMBIMU U INIOCKOCTAMU. KOOpIMHATHO-BEKTOPHBIN METO IIPU PEILICHUN
IF€OMETPUYECKHX 3a/1a4.

IIVNIAHUPYEMBIE PE3YJIBTATBI

JIMYHOCTHBIE PE3YJIBTATHI
JInuHOCTHBIE pe3yIbTaThl OCBOEHUS IPOrpaMMBbl yueOHOro npeamera «MareMaTuKa» XapakTepUu3yroTcs:
I'pazknanckoe BocnuTaHue:

c(OPMHUPOBAHHOCTHIO TPAKIAHCKON MO3UIMH O0YYaromIerocsi Kak aKTMBHOTO M OTBETCTBEHHOIO 4IieHA
POCCHIICKOTO 00IIECTBa, IPEACTABICHNEM O MaTEMAaTUIECKUX OCHOBAX (DYHKIIMOHHPOBAHUS PA3IIMUHBIX CTPYKTYD,
SBIIGHUH, MpOLEIYp Tpa)KAaHCKOro oOmiecTBa (BBIOOPBI, OMPOCHI W TMp.), YMEHHUEM B3aHUMOJCHCTBOBATH C
COIIMAIIbHBIMU HHCTUTYTaMH B COOTBETCTBHUH C MX (YHKIUSIMHU M HA3HAUCHUEM.

HanI/IOTI/I‘lCCKOC BOCIIMTaHHE:

c(OPMUPOBAHHOCTHIO POCCHUICKOW TPKIAHCKOW HIICHTUYHOCTH, YBAXCHHUS K MPONUIOMY W HACTOSIIEMY
POCCHIICKOM MAaT€MAaTUKH, HEHHOCTHBIM OTHOUIEHUEM K JOCTUKEHUSAM POCCUHCKUX MAaTEMaTUKOB M POCCUUCKOU
MaTeMaTUYeCKOW IIKOJIbI, K MCIOJB30BAaHUIO JTHX JOCTHIKEHHWUW B JPYIrUX HayKaX, TEXHOJOTHAX, cdepax
3KOHOMUKH.

I_lyXOBHO-HpaBCTBeHHOFO BOCIIMTAHUA:

OCO3HAaHHEM JYXOBHBIX LIEHHOCTEH POCCHUHCKOro Hapojaa; c(popMHUPOBAaHHOCTHIO HPABCTBEHHOT'O CO3HAHUA,
ITHUYECKOIO TOBEJAEHUS, CBA3AHHOIO C IPAKTUYECKUM IPUMEHEHUEM JOCTHKEHUN HAyKH U JAEATEIbHOCTBHIO
Y4€HOT0; OCO3HAHUEM JINYHOTO BKJIAJIa B IOCTPOEHUE YCTOMUMBOTO OYyAYIIETO.

IcTeTHYECKOE BOCIUTAHHE:

9CTCTUYCCKUM OTHOHICHUEM K MHUDPY, BKIKOYAA 3CTCTUKY MATCMATUYCCKHUX 3aKOHOMepHOCTCﬁ, O6’LCKTOB,
3aaa4, pemCHHﬁ, paCCY)KHCHHﬁ; BOCIIPUUMYHNBOCTBIO K MATCMATHYCCKUM ACIICKTaM Pa3JIMYHBIX BUAOB UCKYCCTBA.

duznuyeckoe BOCIUTAHHUE:

c(hOpPMHUPOBAHHOCTHIO YMEHUS IPUMEHSIThH MaTeMaTHUYECKUE 3HAHUS B MHTEpPEcax 3JI0POBOTO U O€3011aCHOTO
oOpasa )KH3HU, OTBETCTBEHHOT0 OTHOIIIEHHUSI K CBOEMY 3[I0OPOBBIO (3I0pPOBOE MUTAHUE, COATAaHCUPOBAHHBINA PEXKUM
3aHATUA M OTHAbIXA, peryisipHas (u3NUecKas aKTUBHOCTbH); (U3UYECKOTO COBEPIICHCTBOBAHUS, MPHU 3aHITHUIX
CIIOPTUBHO-03/IOPOBUTEILHOMN JACATEIHHOCTHIO.

TpynoBoe Bociutanue:

TOTOBHOCTBIO K TpPYAy, OCO3HAHHEM IICHHOCTH TPYAOIIOOWS; HMHTEPECOM K pPa3IudHBIM cdepam
npodecCHOHANBEHON AESITENFHOCTH, CBSI3aHHBIM C MAaTEMaTHKOM W €€ MPUIIOKEHUSMH, YMEHHEM COBEpIIaTh
OCO3HaHHBIN BBIOOp Oymymiel mpodeccun W peann30BbIBaTh COOCTBEHHBIC KU3HEHHBIC IIJIAHBI, TOTOBHOCTHIO U
CIOCOOHOCTBIO K MaTeMaTHYeCKOMY OOpa30BaHHI0 M CamMOOOpa30BaHUIO Ha TMPOTSHKEHUH BCEH JKU3HH,
TOTOBHOCTBHIO K aKTUBHOMY YYaCTHIO B PEIICHUH MPAKTHYECKUX 3a/1a4 MaTEeMaTUUECKOW HAPaBJICHHOCTH.



JKOJOrHYeCcKoe BOCIUTAHHUE:

C(OPMHUPOBAHHOCTHIO JKOJIOTUYECKON KYyJIbTYpbI, MOHHMMAHUEM BIUSHUS COLUAIBHO-3KOHOMHUYECKUX
MIPOIIECCOB HA COCTOSIHHE MPUPOTHON U COIUAILHON CPEelbl, OCO3HAHUEM TII00ALHOTO XapaKTepa IKOJIOTHIECKUX
npobeM; opueHTalKuel Ha MPUMEHEHHE MAaTeMaTHUYeCKUX 3HAHUHN JJIs peIIeHus 3a7a4 B 00JIACTH OKPY)KaIoLIeH
Cpebl, IUTAHUPOBAHUS IMOCTYITKOB U OLEHKU MX BO3MOXKHBIX TTOCIICACTBUMN JIJISI OKPY)KAIOIIECH CPEIBI.

HeHHOCTH HAYYHOI'O MO3HAHMUA:

c(OPMHPOBAHHOCTHIO MHPOBO33PEHUS, COOTBETCTBYIOILEIO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAyKU H
OO0IIECTBEHHOH NMPaKTHKK, TOHUMaHHUEM MaTeMaTHUECKOM HayKH Kak chepbl 4elI0BE4ECKOl 1eTeIbHOCTH, ITaloB
e€ pa3BUTHUS U 3HAUMMOCTHU JUJISl Pa3BUTHUS LIMBUIM3ALMU; OBJAJECHUEM SI3bIKOM MaTE€MaTHUKU U MAaTeMaTH4ECKOU
KyJIBTYpOH Kak CpPeACTBOM II03HaHMsSI MHUPA; TOTOBHOCTBIO OCYILECTBIISATh NMPOEKTHYIO U HCCIIEI0BATEIbCKYIO
NEeSTENIbHOCTh MHMBUYaIbHO U B TPYIIIIE.

METAINIPEJMETHBIE PE3YJIBTATBI

MertamnpeaMeTHbIe pe3ylIbTaThl OCBOSHHS TPOrpaMMbl yueOHOTO TpeaMeTa «MareMaTuKay XapaKTepu3yrTCs
OBJIAJICHUEM  YHHUBEPCAJIbHBIMU HO3HAGAMENbHBIMU OCLICNEUAMU,  YHUBEPCAIbHLIMU — KOMMYHUKAMUBHBIMU
OelicmeusMU, YHUBEPCATIbHBIMU Pe2YIAMUBHLIMU OCUCMBUAMU.

1) Yuusepcanvuvie nosnasamenvusle oeticmeus, obecneuusarom Gopmuposanue 0a306blX KOSHUMUGHBIX
npoyeccog obyuarwuxca (oceoenue Memooo8 HNO3HAHUS OKPYHcaAloujeco Mupa, npuMeHeHue J02UYecKux,
Ucc1e008amenbCKux onepayutl, ymeHuti pabomamsos ¢ uHgopmayueti).

Ba3oBrle Jlornyeckune aeicTBUA:

e BBIABJITH M XapaKTEPH30BaTh CYIIECTBEHHbIE MPU3HAKM MaTEMaTHUYECKHX OOBEKTOB, MOHITHUM, OTHOLICHHMA
MEX1Yy MOHATUSAMHU; (OPMYJIMPOBATh ONPENCIICHUS MOHSTHUN; YCTAaHABIMBATH CYLIECTBEHHBIH IpU3HAK
KJaccupUKalu, OCHOBaHUS 7151 00OOIICHHS U CPABHEHUSI, KPUTEPUU TPOBOJAUMOTO aHAIIN3a;

e BOCIHPHUHUMATh, (OPMYIHPOBATH W TIPEOOPA3OBBIBATH CYXKICHUS: YTBEPAUTEIbHBIE M OTPHIIATEIBHEIC,
€IMHUYHBIC, YACTHBIE U OOIINE; YCIOBHBIC,

e BBIABJISITh MATEMAaTUYECKUE 3aKOHOMEPHOCTH, B3aMMOCBSA3H U MPOTUBOPEUNs B (pakTax, JAHHBIX, HAOIIOIEHUSIX
U YTBEPKIEHUAX; NIpeUIaraTb KpUTEPUH JJIs BBIABICHHUS 3aKOHOMEPHOCTEU U IPOTUBOPEUYUN;

e JleNaTh BBIBOJBI C MCIOJIB30BAHUEM 3aKOHOB JIOTMKM, JCAYKTHBHBIX M MHIYKTHBHBIX YMO3AKIIOYEHUH,
YMO3aKJIIOUEHHH 110 aHAJIOTUU;

e TPOBOJHUTH CaMOCTOSTENIHO JIOKA3aTelIbCTBA MAaTeMaTHMUYECKUX YTBEPKACHUH (MpsiMble M OT MPOTHBHOIO),
BBICTpAauBaTh apryMEHTAlUIO, IPUBOAUTH IPUMEPBI U KOHTPIPUMEPHI; 00OCHOBBIBATH COOCTBEHHBIE CYKJIEHUS U
BBIBO/IBI,

e BBIOMpATh crIOcO0 pereHus yueOHo 3a/jaun (CpaBHUBATh HECKOJIBKO BApUAaHTOB PELICHNUs, BEIOUpaTh Hanbosee
MOAXOJIAUINM ¢ yUETOM CaMOCTOSITEIBHO BbIJIEJIEHHBIX KPUTEPHEB).

ba3oBble ucciaenoBareabcKue AeiicTBHUS:

e HCIIOJIb30BaTh BOINPOCHl KAk HCCIENI0BATENbCKUNH HMHCTPYMEHT NO3HaHUSA; (OPMYIMPOBATH BOIMPOCHI,
¢bukcupyomye NpOTUBOpEUHe, MpoOieMy, YCTaHaBIMBaThb MCKOMOE M JaHHOe, (OpPMUPOBATH THIIOTE3Y,
apryMEeHTHPOBATh CBOIO MO3UIUI0, MHEHHUE;

e TPOBOAMUTH CAMOCTOSATEIBHO CIVIAHUPOBAHHBIN IKCIEPUMEHT, UCCIIEIOBaHHNE IO YCTAHOBIIEHUIO OCOOEHHOCTEN
MaTeMaTHYeCKOro OOBEKTa, SBJICHUS, MPOIECcca, BBIABICHUIO 3aBHCUMOCTEH MeEXIy OOBEKTaMHM, SBJICHUSMH,
IIpOLECCaMH;

e CaMOCTOSITETBHO (popMyNupoBaTh OOOOIIEHHS W BBIBOJBI 10 pe3yjibTaTaM MPOBEIEHHOIO HAOIIOJCHUS,
UCCIIEIOBaHMs, OLIEHUBATh IOCTOBEPHOCTh MOJYYEHHBIX PE3Yy/IbTaTOB, BBIBOJOB U 0000IIEHU;

e IIPOrHO3MPOBATh BO3MOXHOE Pa3BUTHE MIPOLIECCA, & TAK)KE BBIIIBUTaTh NPEATIONOKEHHS O €M0 PAa3BUTHH B HOBBIX
YCIIOBUSIX.

Pabora ¢ undopmanmeii:



e BBIABJIITH Ne(UIUTHI MHGOPMAIIUHU, TaHHBIX, HEOOXOAUMBIX JUIsI OTBETA HAa BOIPOC | JUIsl PEIICHUS 3a/1a4H;

e BbIOMpaTh MHQOpPMAIMIO M3 MCTOYHHUKOB PAa3IMYHBIX THUIIOB, aHAIU3UPOBATh, CHUCTEMATH3UPOBATH U
MHTEPIPETHPOBATH HHPOPMAIIHIO PA3TUIHBIX BHIIOB B (POPM MpeACTaBICHUS;

e CTPYKTYypUPOBATh HH(OPMALIKIO, TPEICTABIATH €€ B pa3IMUHbIX (hopMax, UILUTIOCTPUPOBATH IpaduyecKy;

e OIICHMBATh HAJEKHOCTH MHPOPMAIIHH 110 CAMOCTOATEIHHO CHOPMYITUPOBAHHBIM KPUTEPUSIM.

2) Yuueepcanvhvie KOMMYyHUKAMUGHbIE Oelicmausi, — 0becneuusaiom  Cc@OPMUPOBAHHOCMb — COYUATbHBIX
HABbIKO8 00Y4aAIOUWUXCAL.

O01menmne:

e BOCHPHUHUMATHh U (POPMYTUPOBATH CYXIEHUS B COOTBETCTBUH C YCIOBHSIMH U LEISIMU OOIIEHHS; SICHO, TOUHO,
IPaMOTHO BBIPaKaTh CBOIO TOYKY 3PCHHUS B YCTHBIX M MMCHbMEHHBIX TEKCTaX, 1aBaTh MOSICHEHUS 110 X0y PEIICHHS
3aJjaui, KOMMEHTHPOBATh TMOJY4YE€HHBIN pe3yJIbTaT;
e B X0J¢ OOCYXICHHs 33JaBaTh BOIPOCHI MO CYIIECTBY OOCYKIaeMOW TEeMBbI, IPOOJIEMBI, pelIaeMon 3amadd,
BBICKa3bIBaTh WJICH, HALICJICHHBIC HA IMOMCK PELICHMS; COMOCTABIATh CBOU CYXICHHS C CYXACHUSMHU JPYTrUX
YYaCTHUKOB JHajiora, oOHAapy)KMBaTh pa3lM4Me M CXOJCTBO MO3UIMI; B KOppPEeKTHOW (opme (opmMynupoBaTh
pa3HoIJIacHsl, CBOM BO3PAKEHHUS,
e TMPEICTABIATh PE3yJAbTAaThl PEIICHHUS 3aJadyd, HKCIIEPUMEHTA, MCCIICTOBAHUS, IPOCKTA; CaMOCTOATEIBHO
BBIOMPATH (OpPMAT BBICTYIJICHHS C YIETOM 3aJ1a4 MPE3EHTAIMN 1 OCOOCHHOCTEH ayIuTOPHH.

CoTpyaHunyecTBo:

e TOHHMMATH U HCIIOJIb30BAaTh MPEUMYILECTBA KOMAH/IHON W MHIMBUIYaJbHOW PabOTHI MPU pEHIeHUU y4eOHBIX
3a/1a4; TPUHUMATh I€JIb COBMECTHOW JESATEIbHOCTH, IIAHUPOBATh OPTaHU3AIMI0 COBMECTHOW padoTHI,
pacnpenenats BUABI padOT, IOTOBapUBAThCs, OOCYX AAaTh MpOIeCC M pe3yibTaT paboThl; 0000maTh MHEHUS
HECKOIBKMX JIIOJICH;

e Yy4YacTBOBaTh B IPYMNMOBBIX (Gopmax paboThl (00CyxkaeHHs, OOMEH MHEHHUH, «MO3TOBBIE LITYPMbI» U UHBIC);
BBITIOJIHATH CBOKO YacTh pabOThl M KOOPAMHUPOBATH CBOM JEHCTBUS C JIPYTMMHU WiI€HAMU KOMAaHbI; OIICHUBATH
KauecTBO CBOETO BKJIaJa B OOIIMI IPOAYKT MO KPUTEPHIM, CHOPMYITHPOBAHHBIM YYACTHUKAMHU B3aUMOCHCTBHUS.

3) Vuusepcanvuvie pezynisamugnsle deiicmeus, obecneuusaiom @Gopmuposane CMbiCI08bIX YCMAHOBOK U
JHCUBHEHHBIX HABbIKOS TUYHOCTIU.

Camoopranmu3anus:

e COCTAaBIATH IJIaH, AITOPUTM PELICHUs 3a7auH, BEIOUPATh CIIOCO0 pelIeHus! ¢ YYETOM UMEIOLIUXCS PECYPCOB U
COOCTBEHHBIX BO3MO)KHOCTEH, apryMEHTHPOBATh U KOPPEKTUPOBATh BAPHUAHTHI PEIICHHA C YIETOM HOBOM
uHpOpMalnu.

CaMOKOHTPOJIb:

e BJAJETh HaBbIKAMM I1O3HABaTEIbHOU peieKkcHu Kak OCO3HAHMS COBEpPLIAEMbIX NEHCTBUI M MBICIUTENbHBIX
MPOLIECCOB, UX PE3YJIbTATOB; BIaIETh CIOCOOAMHU CaMONIPOBEPKHU, CAMOKOHTPOJIS TIPOLIecca U pe3ysbTaTa peleHHs
MaTeMaTU4YeCKOU 3a/1a4u;
e IMpEABUIECTh TPYIHOCTH, KOTOPHIE MOI'YT BO3HUKHYTh IIpH pELICHUM 3a1add, BHOCHUTH KOPPEKTHBBHI B
JeSITeIbHOCTh HA OCHOBE HOBBIX OOCTOSITENILCTB, JAHHBIX, HAlJICHHBIX OIIMOOK, BBISIBICHHBIX TPYIHOCTEH;
e OIICHUBATh COOTBETCTBUE PE3YJIbTATA LIEJIN U YCIOBUSAM, OOBSICHATH IPUUNHBI JOCTUKEHUS WIIN HEAOCTHUKEHUS
Pe3yabTATOB JIEATEIbHOCTH, HAXOAUTh OMIMOKY, 1aBaTh OLEHKY MPUOOPETEHHOMY OIBITY.
INPEAMETHBIE PE3YJIBTATbBI
10 KJIACC

OnepupoBath MOHATHSIMU: TOUKA, PSAMas, IIOCKOCTb.

HpI/IMeHSITI) AKCUOMBEI CTEPCOMETPUHN U CIICACTBHA U3 HUX ITPU PCIICHUU I'COMECTPUYCCKUX 3aaad.

OnepupoBath NOHATUAMU: MAPALIEIBHOCTh U MEPIEHAUKYISIPHOCTD MPSAMBIX U MIIOCKOCTEH.



KnaccugunupoBats B3auMHOE pacloI0kKEeHHUE MPSAMBIX U IUIOCKOCTEH B MPOCTPAHCTBE.

OnepupoBath NOHATUAMU: IBYTPAaHHBIN yToJl, TPaHU JBYTPAHHOTO yIia, peOpo IBYIpaHHOIO yriia; TWHEHHbIH
YTOJI IBYTPaHHOIO yTIja; TpajycHas Mepa ABYTPaHHOIO YyIJIa.

OHepI/IpOBaTB MMOHATUAMHA: MHOI'OI'PAHHUK, BBIHYKHBIﬁ u HeBBIHYKHBIﬁ MHOI'OI'paHHUK, 3JICMCHTBI
MHOTI'OrpaHHUKa, HpaBHHBHBIﬁ MHOTI'OI'paHHUK.

Pacnio3HaBaTh OCHOBHbBIC BH/BI MHOTOTPaHHHMKOB (IIMpaMUJa; MPH3Ma, MPSIMOYTOIbHBIN MapaiesenuIies,
Ky0).

KnaccugunupoBaTb MHOTOTpaHHUKH, BEIOMpPAsi OCHOBAHUS IS KJaccu(UKAIUH (BBITYKIIbIC U HEBBITYKIIbIE
MHOTI'OI'PaHHUKH; TPaBUJIbHbIE MHOTOTPAHHUKH; IIPSMBbIE M HAKJIOHHBIE IPU3MBI, TapaJlIeeIUIIe bl ).

OnepupoBarh NOHATUAMU: CEKyIIas INIOCKOCTh, CE4EHUE MHOTOTPaHHUKOB.
OOBSACHATH MPUHIUIIBI TOCTPOCHUS CEYCHHM, UCTIONB3YSI METO/] CIIE/IOB.

CrpouTh ce4yeHHs MHOTOI'PAaHHUKOB METOJOM CJIE/IOB, BBINOJIHSTH (BBIHOCHBIE) IIJIOCKHE YEPTEXKU U3
PHUCYHKOB ITPOCTBIX 00BEMHBIX (PUTYp: BUJ CBEPXY, COOKY, CHHU3Y.

Pemarsn 3alaud Ha HaXO0XICHHUC I'COMCTPUYCCKHX BCIWYHH II0 o6pa3uaM I aJIrOpUTMaM, IPUMCHIA
HU3BCCTHBIC AHAJIUTUYCCKHUEC MCTOJblI IIPU PCHICHUNW CTAHAAPTHBIX MATEMATHYCCKHUX 3aJad Ha BBbIYHUCICHUC
paCCTOHHI/Iﬁ MCXKAY ABYMA TOYKaMH, OT TOUKU OO HpHMOﬁ, OT TOYKHU OO INIOCKOCTHU, MCKAY CKPCHIUBAIOIIUMUCH
IMPpAMBIMH.

Pemarsn 3aladd Ha HaXO0XICHHUC I'COMCTPHYCCKHUX BCIMYHH IIO 06pasuaM WJInd ajiropurMam, IIpUMCHIA
HU3BCCTHLIC aHAJTITUTUYCCKUC MCTOALI IMPU PCIICHWHN CTAHAAPTHBIX MATCMATUYCCKHUX 3aJla4 Ha BBIYHCICHHUC YIJIOB
MCKAY CKPCHIMBAOIIIUMHUACA MIPAMBIMHA, MCKIY HpHMOﬁ U INIOCKOCTBIO, MCIKY INIOCKOCTAMMU, NABYI'PAHHBIX YIJIOB.

Bobruncnsate 00bEMBI U TIIOLIAAM TTOBEPXHOCTEH MHOTOTPAHHUKOB (MpU3Ma, MUpamMuaa) ¢ MPUMEHEHHEM
(OpMYIT; BEIYHCIISATH COOTHOIICHHSI MY TUIOIIAIIMU TTOBEPXHOCTEH, 00bEMaMU 110TOOHBIX MHOTOTPAHHHUKOB.

OnepupoBaTh NOHATUAMU: CUMMETPUS B IPOCTPAHCTBE; LIEHTP, OCh U MJIOCKOCTh CUMMETPHUH; LIEHTP, OCh U
IUIOCKOCTh CUMMETPUU (UTYPBI.

W3Bnekarb, npeoOpa3oBbIBaTh U MHTEPIPETUPOBATh MH(POPMAIIUIO O NMPOCTPAHCTBEHHBIX I'€OMETPUUYECKUX
¢burypax, IpeACTaBICHHYIO Ha YepTeXax U PUCYHKaX.

[TpuMeHsTH reoMeTpuueckue GpakThl U PELIeHNs] CTEPEOMETPHUECKUX 3ajiay, IPEAIOIaralMX HECKOJIBKO
11aroB pelIeHHts], €CIIM YCIOBUS IPUMEHEHHUS 3aJlaHbl B IBHOU QopMe.

[IpuMeHATh npocTednIMe NpPOrpaMMHBIE CPEACTBA W AJIEKTPOHHO-KOMMYHHKAIMOHHBIE CHCTEMBI IIPH
pELICHUU CTEPEOMETPUYECKUX 3a/1aY.

[IpuBOIUTE pPUMEPHI MATEMAaTUYECKUX 3aKOHOMEPHOCTEW B MPUPOJE U KU3HH, PACIO3HABATH IIPOSIBICHUE
3aKOHOB T'€OMETPHUH B UCKYCCTBE.

[IpyuMeHsITh OTyYEHHBIE 3HAHHSI HA IPAKTHKE: aHAIIM3UPOBATh PEAJIBHBIE CUTYallUU U IPUMEHSTh U3yUEHHbIE
MOHSTHSI B IPOLIECCE MOMCKA PEIICHNs MaTeMaTH4ecku c(hOpMYIMPOBAHHON POOIIEMbI, MOJEINPOBATh pealbHbIe
CUTYyallMM Ha A3bIKE TEOMETPUH, UCCIIEIOBATH ITIOCTPOEHHBIE MOJEIH C UCIIOIb30BAHUEM I€OMETPUUECKUX ITOHATUN
U TeopeM, ammapaTa anreOphl; pemiarh NMpPaKTUYeCKUe 3ajaud, CBA3aHHBIE C HAXOXKJIEHHEM T'€OMETPUUYECKUX
BEJIMYHH.

11 KJIACC

OnepupoBarh MOHATHSAMH: LUIUHAPUYECKAs MOBEPXHOCTh, 00pa3yrolue HUJINHAPUYECKON MOBEPXHOCTH;
LWINHAP; KOHWYECKas TOBEPXHOCTh, 00pa3yroIne KOHNYECKOH MMOBEPXHOCTH, KOHYC; chepuyecKasi IOBEPXHOCTb.



PacrnioznaBath Tena BpameHus (IIUIMHADP, KOHYC, cdepa u map).
OOBACHATH CIIOCOOBI MOTYYSHUS TEJl BPALICHHUS.
KnaccugunupoBars B3auMHOE pacnookeHne Ceprl U MIOCKOCTH.

OHCpI/IpOBaTB IIOHATHUAMM IHapOBOfI CETMCHT, OCHOBAHHEC CEIMEHTA, BBICOTA CCI'MCHTA, HlapOBOI;'I CJIOI>'I,
OCHOBAHUC HIAPOBOI'0 CJI0A, BBICOTA IAPOBOTO CJIOA; HlﬁpOBOfI CCKTOpP.

Bbruancnsate 00BEMBI M IIIOMIAAM TOBEPXHOCTEH TEN BPAIIEHUS, TEOMETPUUYCCKUX TEI C MPUMEHEHUEM
dhopmy.

OnepupoBarh MOHSTUSAMU: MHOTOTPAHHMK, BIMCAaHHBIA B cepy M OmMHCAaHHBIN OKoyio chepsl; cdepa,
BIMCaHHAsi B MHOTOIPAHHUK WJIM TEJIO BPAILICHHUS.

BbruncnsTe COOTHOLICHHS] MEXKAY TUIOMIAIIMU MTOBEPXHOCTEN U 00bEMaMHU MTOT0OHBIX TE.
N306paxaTs uzyyaembie (GUTYpHI OT PYKH U C IPUMEHEHUEM MPOCTHIX YEePTEKHBIX HHCTPYMEHTOB.

BoeInonHATE (BBIHOCHBIC) TJIOCKHUE YEPTEX U U3 PUCYHKOB MPOCTHIX 00BEMHBIX (pUryp: BUI CBEpXY, COOKY,
CHU3Y; CTPOUTH CEUEHUS TEJI BpaIllCHMUSI.

W3Bnekarb, HHTEPIPETUPOBATH M MPEe0OpPa30BbIBATh WH(OPMALIUIO O MPOCTPAHCTBEHHBIX M€OMETPUUECKUX
¢burypax, IpeACTaBICHHYIO Ha YepTeXax U PUCYHKaX.

OnepupoBatrh MOHATHEM BEKTOP B IPOCTPAHCTBE.

BremoaHATE I[CflCTBI/I?I CJIOKCHHUSA BCKTOPOB, BBIYMTAHUSA BCKTOPOB M YMHOKCHHA BCEKTOpPAa Ha 4YMUCIIO,
O6T>$ICH$ITL, KaKHMH CBOHCTBAMH OHHU O6J'Ia,I[aIOT.

[IpuMeHATH MpaBWIIO NapAIICIICIIUIIEAA.
OnepupoBaTh MOHATUSAMU: JE€KaPTOBBI KOOPAMHATHI B MPOCTPAHCTBE, BEKTOP, MOAYJIb BEKTOPA, PABEHCTBO
BEKTOPOB, KOOPAUHATHI BEKTOPA, YrOJl MEXKAY BEKTOPaMH, CKaJSIPHOE IPOU3BEACHUE BEKTOPOB, KOJUIMHEAPHBIE U

KOMILJIaHApPHBIC BEKTOPHI.

HaxomuTs cyMMy BEKTOpOB M IpPOW3BEAECHHE BEKTOpPA HAa YMCIO, Yrojl MEeXAYy BEKTOpaMH, CKaJsIpHOE
IIPOU3BE/ICHNE, PACKIIAAbIBATh BEKTOP IO IBYM HEKOJUIMHEAPHBIM BEKTOPAM.

3aZ[aBaTB IJIOCKOCTh YPAaBHCHHEM B I[eKapTOBOI\/'I CUCTEME KOOpAWHAT.

[IpumensTh reomMeTprueckue (HakThl 7S pEHICHNUs CTEPEOMETPUUYECKUX 3a]1a4, IPEINO0JIAraoliX HECKOIbKO
I1arOB PELIeHUs, €CIIU YCIOBHS IPUMEHEHHs 3a/1aHbl B SIBHOM (opMe.

Pemiate HpOCTCﬁH.IPIG reOMCTPHUYCCKUC 3aa4YU Ha IPUMCHCHNEC BEKTOPHO-KOOPANUHATHOTO METO/AA.

PemraTs 3aJa4d Ha A0Ka3aTCJIbCTBO MAaTCMaTUYCCKHUX OTHOIICHUI 1 HaXO0XXIACHUEC TCOMETPUUCCKHUX BCINYNH
10 06pa3uaM WK aJITOpUTMaM, MPUMCHSAA U3BCCTHBIC METO/AbI ITPHU PCHICHUU CTAHAAPTHBIX MATEMATUYCCKUX 3aaaY.

HpI/IMCHSITL HpOCTCfIIJ.IHC nporpaMMHBIC CpCACTBA U JBJIICKTPOHHO-KOMMYHHUKAIIMOHHBIC CHUCTCMbI IIPpU
PEIICHUN CTCPCOMETPHUYCCKUX 3a1a4.

[IpuBOIUTE pUMEPHI MAaTEMATUYECKUX 3aKOHOMEPHOCTEN B NMPUPOJIE U KU3HH, PACIIO3HABATH ITPOSIBICHUE
3aKOHOB I'€OMETPHUH B UCKYCCTBE.

HpI/IMeHSITI) ITOJIYYCHHBIC 3HAHWA Ha ITPAKTHUKE: aHAJIM3UPOBATH PCAJIbHBIC CUTYallu U IPUMCHATH U3YYCHHBIC
MOHATHUA B IPOLIECCC NMONCKAa PCHICHUSA MAaTCMATUYCCKU C(I)OpMyHHPOBaHHOﬁ HpOGJ’ICMLI, MOZACIINPOBATH PCAJIBHBIC
CUTyalluHu Ha A3BIKC TCOMCTPUHU, NCCIIECA0BATH MOCTPOCHHBIC MOJCIIN C UCITOJIB30BAHUEM I'COMETPUUCCKUX MMOHSTHH



TEMATHYECKOE IINTAHUPOBAHUE

10 KJIACC
Ne HaumeHnoBaHue pa3enoB ¥ TEM NPOrPaMMEI | KosnmuectBo yacos | DJIeKTPOHHBIE
n/m Bcero|| KontpomnbHsie IIpakTHdecKue 5 (wdppossie)
paGoOTEI paGoTEI oOpazoBarebHbIC
pecypesl
|1 ||BBC,Z[€HI/I€ B CTEPEOMETPHUIO || 10 || || || |
2 [IpsiMble U MIOCKOCTH B IpocTpaHcTBe. IlapannensHocTs 12 1
MPSIMBIX ¥ TUIOCKOCTEH
|3 ”HepHeHZ[I/IKYJIﬂpHOCTB NPAMBIX U IIIOCKOCTEH || 12 || || || |
|4 ||anLI MEXJy IPSIMBIMU U MIOCKOCTAMU “ 10 || 1 || “ |
|5 ||MHOFOFpaHHI/IKI/I “ 11 || 1 || “ |
|6 ||O6’béMI>I MHOTOTPaHHHUKOB || 9 || 1 || || |
|7 ||HOBTopeHHe: CEUCHUS, PACCTOSHUS U YTIIBI “ 4 || 1 || || |
|OBLLEE KOJIMYECTBO YACOB I10 [TPOIPAMME | 68 | 5 | 0 | |
IIOYPOYHOE IINTAHUPOBAHHUE
10 KJIACC
No Tema ypoka KonnuectBo yacos Hata DNeKTPOHHBIE
/n Bceero|| KonrtponbHsie [IpakTuueckue U3y4CHIA 5 unpposee
paGOTEI paGOTEI 00pa3oBaTeIbHBIC
pecypchl
1 OCHOBHBIE IOHATHSI CTEPEOMETPUH: TOUKA, 1
npsiMast, TNOCKOCTh, TIPOCTPAHCTBO.
[IpaBuia n3o0pakeHHs Ha PUCYHKaX:
n300pakeHNs IIOCKOCTEH, TapaieIbHbIX
MPSIMBIX (OTPE3KOB), CEPEAUHBI OTPE3Ka
2 [TonsTHSA: IEpeceKaomnecs INIOCKOCTH, 1
MepeceKaroIuecs npsiMasi ¥ IIOCKOCTh
3 [TonsiTHs: MepeceKalonrecst II0CKOCTH, 1
repeceKaroIuecs npsiMasi v I0CKOCTh
4 3HAKOMCTBO C MHOTOTpaHHHKAMM, 1
n300pakeHre MHOTOIPaHHUKOB Ha
pHCYHKaXx, Ha MPOSKIIMOHHBIX YepTexkax
5 HauanpHble cBelieHUs 0 KyOe U mUpaMuie, 1
nX pa3BEpTKH 1 Mozesu. CedeHus
MHOTOTPaHHHUKOB
6 HauanpHble cBelieHUs 0 KyOe U mUpaMuie, 1
ux pa3BEpTku U Mozenu. CeyeHus
MHOT'OTPaHHHUKOB
7 [TonsiTre 00 aKCHOMaTHYECKOM 1
MOCTPOCHUN CTEPEOMETPHHN: AKCHOMBI
CTEPEOMETPHUH U CIIEACTBUS U3 HUX
8 [Tonatue 06 akCHOMaTHYECKOM 1
[OCTPOCHUU CTEPEOMETPHHU: AKCHOMBI
CTEPEOMETPHUH U CIICACTBUS U3 HUX
9 [TonsiTre 00 aKCHOMaTHYECKOM 1
MOCTPOCHUN CTEPEOMETPHHU: AKCHOMBI
CTEPEOMETPUH U CIIEACTBUS U3 HUX
10 ||[TonsiTve 00 aKCHOMaTHYECKOM 1
MOCTPOCHUH CTEPEOMETPHHU: AKCHOMBI
CTEPEOMETPHUH U CIEICTBUS U3 HUX
11 |[B3anmHOE pacmonokeHue MPSIMbIX B 1
[POCTPAHCTBE: MePEeCceKatoIInecs,
rapauieNibHble U CKPELIHBAIOIINECS
npsiMble
12 ||[TapamiensHOCTD NPSIMBIX M TUIOCKOCTEH B 1
[IPOCTPAHCTBE: MapaJuIeIbHbIC TIPSIMbIC B
[IPOCTPAHCTBE; MapaJUIEIBHOCTD TPEX
MIPSIMBIX




No Tema ypoka KonuuectBo yacos | Hata DNEeKTPOHHBIE
/m Bcero|| KontponbHbie IIpaxTuueckue M3yHCHHA 5 1uppoBbIe
paGoTHI paGoThI o0pazoBaTesbHbIC
pecypesl
13 |[[TapaisieabHOCTh MPSIMBIX U IFIOCKOCTEH B 1
npoctpancte: [lapannenbHOCTs NpsAMO U
TUIOCKOCTH
|14 ||anLI C COHAIpaBJICHHBIMU CTOPOHAMHU || 1 || || || ||
|15 ||Yron MEXIy IPSIMBIMH B TIPOCTPAHCTBE || 1 “ || “ H
|16 ||Yron MEX]y IPSMBIMU B IPOCTPAHCTBE || 1 || || || ||
17 |[[TapamiensHOCTH IDIOCKOCTEH: 1
MapauIeNIbHbIE TNIOCKOCTH
|18 ||CB017ICTBa napajuleNbHBIX MI0CKOCTEN || 1 || || || ||
19 |[[Ipocreiimue MpOCTpaHCTBEHHBIE (GUTYPHI
Ha IJIOCKOCTHU: TETPas3p, KyoO,
apauIeIenue/
|20 ||HOCTp06HI/Ie CeueHU i || 1 || || || ||
|21 ||H00TpoeHHe cedeHunit || 1 “ || “ H
22  ||KonrpomnbHas pabota mo teme "IIpsmbre 1
[UIOCKOCTH B IPOCTPAHCTBE.
[TapannensHOCTh NPSAMBIX U TNIOCKOCTEN"
23  ||[IeprieHIUKYIAPHOCTD MPSIMOH U 1
[UIOCKOCTH: TIEPIICHUKYJIIPHBIC TIPSIMBIC B
MIPOCTPAHCTBE
24 |[[IpsiMble mapasienabHbIe 1 1
MepHeHANKYIISIPHBIE K TUIOCKOCTH
25  ||[IpsMble mapaniensHbIe 0 1
MEPIECHANKYIISIPHBIE K TNIOCKOCTH
26  |[[Ipu3Hak meprneH uKyISIPHOCTH NPSMOH 1 1
[IOCKOCTH
27  ||[Ipu3HaK nepreHANKYIIPHOCTH IPSIMOUA U 1
TUIOCKOCTH
28 |[Teopema o nmpsiMO# NMEpHEHAUKYIISIPHON 1
[IOCKOCTH
29 ||[Teopema o psMOif IEPIICHIUKYIIIPHON 1
TUIOCKOCTH
30 |[Teopema o nmpsiMO¥ MEpHEHAUKYIISIPHON 1
[IOCKOCTH
31 ||[IepmeHnuKkyIsip U HAKIOHHEIE: paccTosHUe || 1
OT TOYKH JI0 TNIOCKOCTH, PACCTOSIHUE OT
TIPSIMOH JI0 TNIOCKOCTH
32  |[[lepneHauKkyysip ¥ HAKJIOHHBIE: paccTosiHue || 1
OT TOYKH JI0 TNIOCKOCTH, PACCTOSIHUE OT
[IPSIMOM JIO IJIOCKOCTH
33  ||[IeprieHnuKyIsip U HAKIOHHBIE: paccTosHUE || 1
OT TOYKH JI0 TUNIOCKOCTH, PACCTOSIHUE OT
[IPSIMOM JIO IIJIOCKOCTH
34 |[[lepneHauKyysip U HAKJIOHHBIE: paccTosiHue || 1
OT TOYKH JI0 TNIOCKOCTH, PACCTOSIHUE OT
MPSIMOH JI0 TNIOCKOCTH
35  ||Yrusl B IpOCTpaHCTBE: YTOI MEKILY 1
[IPSIMON U TIOCKOCTBEO
36 ||/IByrpaHHBII yroi, JMHEHHBIH yromn 1
JIByrpaHHOTO yrIja
37 ||dByrpaHHbIil yroJ, TMHEHHbIH yromn 1
[ByrpaHHOTO yrJja
38 |[[lepneHAUKYJISPHOCTD IIOCKOCTEH: 1
MPU3HAK MEPHIEHINKYIISIPHOCTH ABYX
IIOCKOCTEH




n/n

Tema ypoka

KonnuecTBo yacoB

Bcero

KonTtponbHsie
paboThI

IIpaxTuueckue
paboTHI

JHara

N3Yy4YCHUS

OneKTpOHHbBIE
uudpoBbie
00pa3oBaTeIbHBIC

pecypcel

39

[leprieHIUKYIAPHOCTH TIIOCKOCTEM:
MIPU3HAK NEePIICHANKYISIPHOCTH IBYX
[JI0CKOCTEN

40

[lepneHIUKYISIPHOCTD MJIOCKOCTEH:
[IpU3HAK NEPICHIUKYIIPHOCTH ABYX
MJI0CKOCTEH

41

||TeopeMa 0 TpEX NEPIEHIUKYIIApax

42

||TeopeMa 0 TPEX MepIeHAUKYIApax

[

[

[

|

43

||TeopeMa 0 TPEX NEPNEHIUKYIIApax

[

[

I

|

44

KonrponbHas pabora 1o temam
"IleprneHAUKYIAPHOCTD NPSMBIX U
~n

miockocTeil" u "YIIbl MeXIy NPSIMBIMU U
IUIOCKOCTSAMU"

R~

45

[lonasTue MHOTI'OrpaHHHUKa, OCHOBHBIC
3JIEMEHTBI MHOTOTPaHHNKA, BBIITYKIIBIE 1
HCBBINYKJIBIC MHOTOTPAaHHUKH, pa3BépT1<a
MHOTOIrpaHHUKa

46

[Tpu3ma: n-yronpHast NpuU3Ma; TPaHu U
OCHOBaHHMS TIPU3MBI; IIpsIMast 1 HAKJIOHHAs
MIpU3MBbl; OOKOBas U MOJHAS IOBEPXHOCTh
MIPU3MBI

47

[Tapainenenunen, IpsIMOYTOIbHBII
napaJulesIenuIe] i ero CBONCTBa

48

[Mupamupa: n-yroapHas NIUpaMuia, TpaHu v
OCHOBaHHE MMPaMUJIbl; OOKOBas U MOJTHAsS
MOBEPXHOCTh MUPAMU/bI; IPABUIIBHAS U
yceu€HHas nupamuja

49

[IpaBUIbHBIE MHOTOTPAaHHUKU: IOHATHE
[IPaBIJILHOTO MHOTOTPAaHHUKA; TPABUIIbHAS
Mpu3Ma 1 paBWIbHAs TUPaMU/a;
[paBIJIbHAS TPEYTOJIbHAS MUPaMUIa U
MPaBWIBHBIA TETpasIp; KyO

50

[IpencraBneHue 0 NpaBUIbHBIX
MHOTOTPaHHUKAX: OKTa’/p, JOAEKadIp U
HUKOCadIp.

51

CuMMeTpHsl B IPOCTPAHCTBE: CUMMETPHS
OTHOCHTEJILHO TOYKH, IPSMOH, TNIOCKOCTH.
DJIeMEHTHl CHMMETPHH B TUPaMUAX,
napajJiesienuneax, NpaBIbHBIX
MHOTOTpaHHHKaX

52

Brrunicienue 371eMEeHTOB MHOTOTPAaHHHUKOB:
pEOpa, TraroHany, yrisl

53

[Tnomans 60KOBOM MOBEPXHOCTH U MOJTHOM
[IOBEPXHOCTHU NPSIMOM IPU3MBI, IUIOILAb
OCHOBaHHUH, TeopeMa 0 OOKOBOM
[IOBEPXHOCTHU NPSIMOM IIPU3MBbI

54

[Tonans 60KOBOI MOBEPXHOCTH U
[OBEPXHOCTH MPaBUILHON MUPaMHUIbI,
TeopeMa o IUIoNIa i OOKOBOH NOBEPXHOCTH
YCeUEHHOM MUpaMuIbl

55

KontpomnpHas paboTa mo teme
"MHororpaHHuku"

56

||HOH${Tne 00 00BéMe

57

||O6’l:-éM MTUPaMUIBI

[

[

[

|

58

||O6’béM MUpaMUIbI

59

||O6’l:-éM MTUPaMUIBI

60

||O6’béM MUpaMUIbI

IR

[

I

[

|




No Tema ypoka | KonuuectBo yacos | Hata DNEeKTPOHHBIE
/o Bcero|| KontponbHbie IIpaxTuueckue M3yHCHHA mpposbie
pPaBOTHI paGoThI o0pazoBaTesbHbIC
pecypcel
|61 ||O6’béM TIPHU3MBI || 1 || || || ||
|62 ||O6’béM TIPU3MBI || 1 || || || ||
|63 ||O6I>éM TIPU3MBI || 1 “ || “ H
64 ||KonrpomnpHas pabota mo teme "OOBEMBI 1 1
MHOTOIPaHHHUKOB"
65 ||[ToBTopenme, 0000IIEHIE CUCTEMATH3AIINS 1
3HaHui. [locTpoeHue ceueHuii B
MHOTOTPaHHHKE
66 ||[ToBTOpeHme, 0000IIECHIE CUCTEMATH3AIINS 1
3HaHMH. BeIYKCIIeHNe PacCTOSHUMA: MEeX Ty
IBYMS TOYKaMH, OT TOYKH JI0 MTPSIMOH, OT
TOYKH JI0 TJIOCKOCTH, MEXIY
CKPEIINBAIOIMMHUCS NPSMBIMH
|67 ||I/ITor013a;1 KOHTpOJIbHAas paboTa || || 1 || || ||
68 ||[ToBTopenme, 0000IIEHHE CUCTEMATH3AIINS
3HAHWUW. BeIUKCIIEHNUE YITI0B: MEXKIY
CKPEIINBAIOIMMUCS NPSIMBIMH, MEXKITY
MPSIMOH 1 TITIOCKOCTBIO, IBYTPAaHHBIX YTJIOB,
YTJIOB MEXIY IJIOCKOCTSIMU
OBIIEE KOJIMYECTBO YACOB I10 68 5 0
[MTPOTPAMME




11 KJTACC

No
/o

Tema ypoka

KonnuecTtBO yacoB

Bcero

KonTposbhbie
paboThI

[IpakTnueckue
paboThI

Jara
U3y4YeHUs

DIIEKTPOHHBIE
1 poBbIe
o0Opa3oBaTeNbHbIC

pecypcsl

Cdepa u map: ueHTp, pajanyc,
JMaMETp; IIO0IIAIb TOBEPXHOCTH
cepsl

BsanmMHuoe pacrionoxxenue chepsl u
IUIOCKOCTH; KacaTelIbHas TNIOCKOCTh
K chepe; mIomaas cepol

N3o6paxenue chepsl, mapa Ha
wiockoctu. CeyeHus mapa

Lunuuapudeckast MOBEPXHOCTb,
o0pa3yromue HUIHHIPHYECKON
MOBEPXHOCTHU, OCh IIMJIMHIPUIECKOMN
MOBEPXHOCTHU

unuHap: ocHOBaHKS B OOKOBas
MOBEPXHOCTh, 00pa3yromas 1 OCh;
IoIaabs OOKOBOU M HOJIHOMI
MOBEPXHOCTHU

N300paxkenne nuamuHapa Ha
TUIOCKOCTH. Pa3BEépTka nunuuapa.
Ceuenus nuimHApa (MIOCKOCTHIO,
napasuieibHON WiIn
NEePHEHANKYJISIPHON OCH IIMJIUH]IPA)

KoHnueckas IoBEpXHOCTSD,
00pa3yrone KOHMIEeCKOM
IIOBEPXHOCTH, OCh ¥ BEpLIMHA
KOHHYECKOW MTOBEPXHOCTHU

Konyc: ocHOBaHuE U BepIIMHAa,
o0pa3yrolias u ocCh; MIOLIA/1b
OOKOBOH M MOJTHON OBEPXHOCTH

Y ceu€HHBII KOHYC: 00pa3yomue u
BBICOTA; OCHOBaHUA U OOKOBas
MMOBEPXHOCTh

10

N300pakeHne KOHyca Ha MIOCKOCTH.
Pa3BépTka koHyca. CeueHus KoHyca
(MI0CKOCTHIO, MapaiebHON
OCHOBAHHIO, U IJIOCKOCTBIO,
IPOXOJAIIEH Yepe3 BEPIINHY)

11

KOM6I/IHaI_[I/ISI TCJI BpallICHUSA U
MHOI'OI'PpaHHUKOB

12

MHOrorpaHHuK, OMCaHHBIN OKOJIO
cdepsr; chepa, BMcaHHAas B
MHOTOI'PAHHUK WJIM B TEJIO
BpallcHUs

13

[TousaTtue 00 00béMe. OCHOBHEIE

CBOMCTBA 00BEMOB TEN

|14 HO6’béM LUUJTUHPA, KOHYCa

|

-

|

|

|

|15 HO6’béM 11apa 1 miomaab chepbl

|

-

|

|

|




/1

Tema ypoxka

KonnuectBO yacos

Bcero

KoHnTponbHbIe
paboThI

IIpakTrueckue
paboThI

Jara
W3yYCHUS

ONEKTPOHHBIE
nudpoBbie
o0Opa3oBaTenbHbIC

pecypcsl

16

[ToroOHBIC Tea B MPOCTPAHCTBE.
COOTHOIICHUS MEX/TY IUIOIAISIMU
MOBEPXHOCTEH, 00bEMaMuU
MMOIXOOHBIX TEI

17

KonTponbsHas pabota o Temam
"Tena Bpamenus" u "O6bembl Ten"

18

Bekrop Ha miockocTu u B
IIPOCTPAHCTBE

|19 HCJ‘IO}KGHI/IC Y BBIYMTAHUE BEKTOPOB

-

|20 HYMHO)KeHHe BEKTOpa Ha YHCIIO

-

|

|

|

21

Pasnosxenue BekTopa mo Tpém
HEKOMILIAHAPHBIM BEKTOPaM.
[TpaBuiio mapannenenumnena

22

Pemenne 3ama4, CBSI3aHHBIX C
MIPUMEHEHHUEM TPaBUJI ICHCTBUH C
BEKTOpaMu

23

[IpssMoyronbpHAs cucTeMa KOOPAUHAT
B mipocTpancTBe. KoopauHatel
BekTopa. [Ipocreitmme 3agaun B
KOOpAMHATaX

24

Yron mexay Bekropamu. CKansipHOe
MIPOU3BEICHNE BEKTOPOB

25

Breraucnenue YIJIOB MCKAY
IMPAMBIMU U IIJIOCKOCTSAMU

26

KoopanHaTHO-BEKTOPHBIN METO/T
IIPU PELIEHUN T€OMETPUYECKUX
3a1a4

27

KonTposbHas pabota no teme
"BeKTOpBI M1 KOOPAUHATHI B
npoctpaHcTae"”

28

[ToBTOpEeHue, 06061IeHNEe 1
cucremaru3anus 3HaHui. OCHOBHBIE
Gurypsl, GpaxTsl, TEOpEMBI Kypca
TUIAHUMETPUH

29

[ToBTOpeHue, o6o0IIeHNE 1
cucreMaTu3anus 3HaHuil. OCHOBHBIE
¢Gurypsl, QpaxTel, TEOPEMBI Kypca
IUTAHUMETPHUH

30

[ToBTOpeHue, 06001IeHNE U
cucTeMaTHu3aInys 3HaHuH. 3a1aun
TUTAHUMETPUH U METOJIBI X
peIICHUS

31

[ToBTOpeHuUE, 0600IIEHNE 1
CHCTEMAaTH3alMs 3HaHuH. 3agaun
HHaHHMeTpI/II/I 1 METOObI UX
peleHus

32

[ToBTOpeHuUe, 0600IIEeHNE 1
cucteMaTtu3anys 3Hanuii. OCHOBHEIE




Ne Tema ypoka KonuuecTBo uacoB ‘ [ara DIEKTPOHHBIE
n/m Beero|[Kontponpsnsie|[Ipaktnueckue|[13Y1CHAA mmQpossIe
paBGOTHI PaGOTEI oOpa3oBaTeNbHbIC
pecypcsl

burypsl, pakThl, TEOPEMBI Kypca
CTEPEeOMETPUH

33 |[[ToBTOpeHue, 0000IICHHE U 1 1
cUCTEeMaTH3aIHs 3HAHUH

34 |[TToBTOpeHue, 0000IICHHE U 1
cHCTEeMaTH3aIHs 3HAHUH

35 ||[ToBTOpEeHmE, 0000IICHUE 1 1
crucTemMaTu3alurs 3HaHU

36 |[[ToBTOpeHue, 00o0IICHHE U 1
cHCTEMaTH3aIHs 3HAHUH

37 |[IToBTOpeHue, 0000IICHHE U 1
cUCTEeMaTH3aIHs 3HAHUH

38 ||[ToBTOpEeHME, 0000IICHUE 1 1
crucTemMaTu3auuvs 3HaHU

39 |[[ToBTOpeHue, 0000IICHHE 1 1
cUCTEMaTH3aIMs 3HAHUH

40 |[ToBTOpenwue, 0000mEeHUE 1 1
cUCTEMaTH3aIHs 3HAHUH

41 |[ToBTOpeHuUE, 0000IICHNE 1 1
crucTemMaTu3auuvs 3HaHU

42 |[ToBTOpenwue, 0000mEeHUE 1 1
cUCTEMaTH3aIHs 3HAHUH

43 |[ToBTOpeHuUE, 0000IIEHNE 1 1
crucTemMaTu3auuvs 3HaHU

44 |TToBTOpenue, 00001IeHUE U 1
crucTeMaTu3aluvs 3HaHU

45 |[ToBTOpenue, o6o0IIEHNE 1 1
CUCTEeMAaTH3aIHsI 3HAHHHA

46 |[[ToBTOpeHue, 06001IeHNE U 1
crucTeMaTu3aluvs 3HaHU

47 |[ToBTOpenue, 006001IeHUE U 1
crucTemMaTu3alus 3HaHU

48 |[ToBTOpenwue, 0000mEeHNE 1 1
CUCTEeMAaTH3aIHsI 3HAHHHA

49 |[[ToBTOpeHue, 06001IeHNE U 1
crucTemMaTu3aluvs 3HaHU

50 ([ToBTOpenue, o6oOIIeHNE U 1
crucTeMaTu3aluvs 3HaHUI

51 |[ToBTOpeHme, 0600IIEHUE 1 1
CUCTEeMAaTH3aIHsI 3HAHHHA

52 |[ToBTOpenue, o6oOIIeHNE U 1
crucTeMaTu3aluvs 3HaHUI

53 |[loBTOpeHue, o6oOIIeHNE U 1
crucTeMaTu3aluvs 3HaHU

54 |[ToBTOopenwue, 0600IIEHUE U 1

cHCTeMaTHU3alus 3HaHU!




Ne Tema ypoka KonuuecTBo uacoB ‘ [ara DIEKTPOHHBIE
n/m Beero|[Kontponpsnsie|[Ipaktnueckue|[13Y1CHAA mmQpossIe
paGoTHI PaGOTEI oOpa3oBaTeNbHbIC
pecypchl
55 |[[ToBTOpenue, 0600IICHUE 1 1
cucTeMaTu3alus 3HaHui
56 |[ToBTOpenue, 0600IICHNE U 1
CHUCTEMAaTH3aIUs 3HAHUN
57 |[ToBTOopenwue, 0600IICHUE 1 1
cucTeMaTu3alus 3HaHui
58 |[ToBTOpenme, 0600IICHUE 1 1
cucTeMaTu3alus 3HaHu!
59 |[ToBTOpenue, 0600IICHNE U 1
cHUCTEMAaTH3aIUs 3HAHUN
60 |[[ToBTOpeHue, 0600IICHNE U 1
cucTeMaTu3alus 3HaHui
61 |[ToBTOpeHue, 0600IICHHE U 1
cucTeMaTu3alus 3HaHui
62 |[ToBTOpeHue, 0600IICHNE U 1
cUCTEMAaTH3aLUs 3HAHUH
63 |[[TloBTOpEeHuE, 0000IICHHE U 1
cucTeMaTu3alus 3HaHui
64 |IToBTOpeHue, 0000IICHHE U 1
cucTeMaTu3alus 3HaHui
65 |[ToBTOpeHue, 0000IICHNE U 1
cHUCTEMAaTH3aIUs 3HAHUN
66 ‘I/ITOFOBa}I KOHTpPOJIbHAsI paboTa H H H
67 |[ToBTOpenue, 0000IICHHE U
CHUCTEMATH3aLUs 3HAHUN
68 |[IoBTOpenue, 00o0IIEeHNE U 1
cUCcTeMaTH3alus 3HaHuH
OBLIEE KOJIMYECTBO YACOB I10 68 3 0
[TPOTPAMME




