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INOACHUTEJIbBHASA 3AIINCKA

Pabouass mporpamma ydeOHOro kypca «l'eomerpusi» 0a30BOro ypoOBHS s
obyuarommmxcst 10 —11 kimaccoB paspaborana Ha ocHoBe DenepanbHOro
rOCy/apCTBEHHOTO 00pa30BaTEIBHOIO CTaHAApTa CpeaHEro oOIiero oopa3oBaHusl, C
y4ETOM COBPEMEHHBIX MHUPOBBIX TPEOOBAHMM, MPEABIBISIEMBIX K MATEMAaTUYECKOMY
o0pa3oBaHMIO, U TPAJAULUNA pOCCHiicKoro oOpa3oBaHus. Peamuzarusi mporpaMmbl
oOecrieynBaeT OBJIAJICHUE KIFOUEBBIMU KOMIIETEHIMSAMH, COCTABIISIOUIUMU OCHOBY
JUTSL CAaMOPa3BUTHSI M HEMPEPHIBHOTO 00pa30BaHUs, IIEJIOCTHOCTh OOIIEKYJIbTYPHOTO,
JUYHOCTHOTO U TIO3HABATEIBHOTO PAa3BUTHUS TUYHOCTU O0OYUAIOIINXCS.

HEJIM N3YYEHHUA YYEBHOI'O KYPCA

BaxxHocTh yuyeOHOro Kypca TIeOMETpHM Ha YPOBHE CpPEIHEro oOLIEro
oOpa3oBaHMsi OOYCIIOBJIIEHA MPAKTUYECKOW 3HAYMMOCTBIO METAlpeIMETHBIX U
IPEIMETHBIX pPE3YyJbTaTOB OOY4YEHHMs] T€OMETPUU B HAINPABICHUM JIMYHOCTHOTO
pa3BUTHs OOywaromuxcsi, (popmMupoBaHus (PYHKIUOHAIBHOM MaTeMaTHYECKOU
IPAMOTHOCTH, M3YyYEHHs APYIHX y4eOHbIX NUCUUIUIMH. Pa3Butme y oOydarommxcs
IPaBUIBHBIX NPEICTABICHUNA O CYHIHOCTH M IPOHUCXOXKICHHUH TI€OMETPUYECKHUX
abcTpakuuii, COOTHOUIEHHM pEaJbHOIO U HWJCAIBHOIO, XapaKTepe OTPaKeHUs
MaTEMAaTHYECKOW HAYKOW SIBJIEHHM U MPOLIECCOB PEAIBHOIO MUPA, MECTE T€OMETPUU
B CHUCTEME HayK M POJIM MaT€MAaTUYECKOr0 MOJICTUPOBAHMS B HAYYHOM MO3HAHUU U B
IIPaKTUKE CHOCOOCTBYET (POPMUPOBAHUIO HAYYHOTO MHPOBO33PEHHMS YyYalIUXcs, a
TaK)K€ KadyeCTB MBILIUICHHUS, HEOOXOAUMBIX [UIsl aJanTallid B COBPEMEHHOM
o01iecTBe.

['eomeTpusi siBnsieTcss OJAHUM K3 0a30BBIX MPEIMETOB Ha YPOBHE CPEIHETO
oOmero o0pa3oBaHusl, TaK Kak OOECIEeUMBAET BO3MOXKHOCTh M3YYEHHUS Kak
JTUCUUIUINH €CTECTBEHHO-HAYYHOUM HAMPABIEHHOCTH, TaK U TyMaHUTapPHOU.

Jlormdeckoe MbIIIEHUE, (QOPMUPYEMOE TMpU H3YYEHHH OO0YYarOUMMHCS
MNOHATUHHBIX OCHOB FT€OMETPHUH U TOCTPOEHUU LIETIOYKHU JIOTHYECKUX YTBEPKACHUI B
X0JI€ peUIeHUs] FTEOMETPUUYECKHX 3a/1a4, YMEHUE BBIIBUTaTh U OMPOBEPraTh TUIIOTE3bI
HEIMOCPEJICTBEHHO MCMOJB3YIOTCS TPU  PEHICHUH 3a/lad  €CTeCTBEHHO-HAYYHOTO
[IUKJIa, B YACTHOCTH U3 Kypca (QU3UKH.

YMeHHE OpPUEHTHPOBATHCS B MPOCTPAHCTBE HMIPAET CYIIECTBEHHYIO pOJIb BO
BCEX O00JacTsAX MeATeIbHOCTH uenoBeka. OpueHTanus 4eloBeKa BO BPEMEHU U
MPOCTPAHCTBE — HEOOXOAUMOE YCIOBHE €ro COIHUabHOTO ObITHS, (opma
OTPaXXEHUSI OKPYXkAIOLIEr0 MHUpPa, YCIOBHUE YCHEIIHOIO MO3HAHUS U AKTUBHOIO
npeobpaszoBanus AecTBUTENbHOCTH. OTIepupOBaHKEe MPOCTPAHCTBEHHBIMH 00pazaMu
00BbeIUHAET pa3Hble BUIbl yUeOHON U TPYIOBOU NEATENBHOCTH, SBISETCS OJHUM H3
npo(ecCHOHANbHO BaXKHBIX KauyeCTB, MMOATOMY aKTyallbHa 3ajiadya (pOpMUPOBaHUS Y



oOy4Jaronmxcss MPOCTPAHCTBEHHOTI'O MBIIUICHUS KakK Pa3sHOBUAHOCTU OOpa3HOIo
MBIIJICHASI — CYIIECTBEHHOTO KOMIIOHEHTa B TIOATOTOBKE K MPAaKTHUYECKOU
JESATETLHOCTH 110 MHOTUM HaITPaBICHUSIM.

[lens ocBOeHUS MporpamMMbl yueOHOTo Kypca «l'eomeTpus» Ha 6a30BOM ypOBHE
oOyueHuss — o0I1eo0pazoBaTeIbHOE U OOIIECKYJbTYPHOE Pa3BUTHE OOYYAIOIIMXCS
yepe3  oOecriedeHHEe  BO3MOXKHOCTH  MPHOOPETEHUST U HCIOJIb30BaHUsA
CUCTEMATUYCCKUX TE€OMETPUICCKUX 3HAHUW W JEHCTBUMN, CTIEU(DUIHBIX TEOMETPHH,
BO3MOXKHOCTH YCIIEITHOTO TPOAODKEHUSI O00pa30BaHUsA IO CIEHUAIbHOCTSAM, HE
CBSI3aHHBIM C MPUKIIAHBIM HUCIIOJIb30BAHUEM T'€OMETPHH.

[Iporpamma 10 TreoMeTpun Ha 0a30BOM YpOBHE TNpelHa3HauYeHa IS
OOyJaronuXcsi CPETHEH IIKOJIBI, He UCTIBITHIBABIINX 3HAYMTEIBHBIX 3aTPyIHCHUNA Ha
YPOBHE OCHOBHOTO 001Iero oOpaszoBaHus. Takum oOpa3om, oOyuaroniuecs Ha
0a30BOM ypOBHE JIOJDKHBI OCBOUTH OOIIME MAaTEMaTUYECKUE YMEHHsI, CBSI3aHHBIE CO
CelMPUKON reoMeTpur M HEOOXOJUMBIE NJIsl JKU3HU B COBPEMEHHOM OOILECTBE.
Kpome 3T0r0, OHM UMEIOT BO3MOKHOCTh U3YUUTh T€OMETPHIO OoJiee riIy0oKo, ecu B
JTaTbHEHIIEM BO3HHKHET HEOOXOJUMOCTh B TCOMETPUUYCCKUX 3HAHUSAX B
po¢eCCUOHATIBHOU JIEATEIIbHOCTH.

JlocTuKeHre 1LEeId OCBOEHUS IPOrpaMMbl  OOECIIEUMBAETCS  pPELICHUEM
COOTBETCTBYIOIIMUX  3aj1ad. [IpuopuTeTHBIMM  3aJayaMH  OCBOEHHUSA  Kypca
«I"'eomeTpun» Ha 6a30BoM ypoBHE B 10—11 kiaccax gBisSItOTCS:

o (opmMupoBaHUE MPEACTABICHUS O TEOMETPHH KaK YaCTH MUPOBOW KYJIBTYPBI

¥ 0CO3HAHUE €€ B3aMMOCBSI3U C OKPY KAIOLTUM MHPOM;

e (opMupoBaHUE TIPEACTABICHNUS] O MHOTOTPAaHHUKAX U TeJlaX BPAIeHUs KaK O
BOKHEUIITUX MATEMAaTUYECKUX MOJENSIX, I[TO3BOJSIOMIUX OMNMUCHIBATh U
U3y4aTh pa3HbIC SBICHUS OKPYKAIOIIEro MUPA;

o (opMHpOBaHHE YMEHHUS paclo3HaBaTh HA YEPTEkKaxX, MOJACIAX U B PEaTbHOM
MUpPE MHOTOTPAaHHUKH U TeJa BPAIllCHMUS;

e OBJAJCHUE METOJIaMU PEHICHHUS 3a/lad Ha TOCTPOCHUS Ha H300paKEHMSIX
MIPOCTPAHCTBEHHBIX PUTYD;

e (QopMupoBaHMe yMEHHS ONCPHPOBATH OCHOBHBIMH  TOHATHSIMH O
MHOTOTPaHHHUKAX M TeJaX BPAIICHUS U UX OCHOBHBIMHU CBONCTBAMU;

e OBJAJCHUE AITOPUTMAMHU PEIICHUS OCHOBHBIX THUIIOB 3a/1a4; (HOPMHUPOBAHUE
YMEHUS TPOBOJUTH HECIIOKHBIC JOKa3aTeIbHbIE PACCYXKICHUS B XOJe
pEelIeHHs  CTePEOMETPHUYECKMX 3aJad ¢ 3aJad C  [PAKTUIECKUM
COJZICpIKaHUEM;

e pa3BUTHE MHTEJUICKTYAJIbHBIX W TBOPYECKHX CIOCOOHOCTEH 00ydarommxcs,
MO3HABATEIILHON AaKTUBHOCTH, HCCIEIOBATEIIbCKUX YMEHUN, KPUTHYHOCTH
MBIILJICHUS;

e (opmupoBanue (QPyHKIIMOHATILHONW TPaMOTHOCTH, PEIEBAHTHOW TI'€OMETpUHU:
yYMEHHUE PACIO3HABATh MPOSIBICHUS T€OMETPUUYECKUX TMOHATUN, OOBEKTOB U
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3aKOHOMEPHOCTEN B pEaJbHBIX JKU3HEHHBIX CHUTYyalUsIX W MPH H3YyYECHHUU
Opyrux  Y4eOHBIX  MPEAMETOB,  MPOSIBICHUS  3aBUCHUMOCTEH  H
3aKOHOMEPHOCTEM, (POPMYJIUPOBATh MX HA SI3bIKE T'€OMETPUM U CO3/1aBaTh
r€OMETPUYECKUE MOJIEIU, IPUMEHATh OCBOCHHBIM F€OMETPUYECKHI anmapar
JUISl pELICHHS] IMPAKTUKO-OPUEHTUPOBAHHBIX 3a7ad, WMHTEPIPETUPOBATH U
OLICHUBATH MOJYYEHHBIE PE3YJIbTATHI.

OTnMYNATENHHON OCOOEHHOCTBIO MPOrpamMMBbl SIBJIIETCS BKJIIOYEHHE B KypC
CTEPEOMETPUM B HAYAJIE €0 U3YUYEHHUs 3a]ay, PEIIAEMbIX HA YPOBHE MHTYUTHUBHOIO
MO3HAHUSA, U OMNpeneNEéHHbIM 00pa3oM oOpraHu3oBaHHas paboTa HajJ HUMH, 4YTO
CIIOCOOCTBYIOT ~ Pa3BUTHUIO  JIOTMUECKOTO H  MPOCTPAHCTBEHHOI'O  MBIIUICHUS,
CTUMYJIMPYET NMPOTEKAHUE MHTYUTUBHBIX ITPOLECCOB, MOTUBHUPYET K NAIBHEUIIEMY
W3YUYCHHIO IIPEAMETA.

[Tpenmourenue OTAAETCA HATIAIHO-KOHCTPYKTUBHOMY METOLY OOYYEHHs, TO
€CTh TEOPETUYECKUE 3HAHUS HMMEIOT B CBOEW OCHOBE YYBCTBEHHOCTb MPEIMETHO-
IIPAKTUYECKON [JEATEIIbHOCTU. Pa3BUTHE NIPOCTPAHCTBEHHBIX IIPEACTABICHUNA Y
y4almxcs B Kypce CTEPEOMETPHUM IMPOBOAUTCA 3a CUET PELICHU 3a7a4 Ha CO3/IaHHE
IPOCTPAHCTBEHHBIX O0pa30B MW 3ajJady Ha ONEPUPOBAHUE MPOCTPAHCTBEHHBIMU
obopazamu. Co3ganue oOpa3a TpPOBOAUTCA C ONOPOM HA HArIAgHOCTh, a
ONepUpoOBaHUE OOPa30M — B YCJIOBUAX OTBJIEUYEHMSI OT HAIJISAHOCTH, MBICICHHOIO
W3MEHEHHUS €r0 UCXOAHOTO CONEP/KAHMUS.

OcHoBHBIE conepxarenpHble TUHUM Kypca «l'eomerpum» B 10-11 kimaccax:
«Mmnororpanaukn», «lIpsmple U MIOCKOCTH B MPOCTPAHCTBE», «Tena BpalleHUs»,
«BeKTOpbl U KOOPAMHATBHL B MPOCTPaHCTBE». DOPMUPOBAHUE JIOTHUECKUX YMEHHUU
pacnpezensercss He TOJbKO MO COAEPKATEeNbHBIM JUHUAM, HO U 1O ToAaM oOy4eHus
Ha YpPOBHE CpPeAHEro 00I1Iero 00pa3oBaHusl.

Copepxanue 00pa3oBaHMs, COOTBETCTBYIOIIEE MPEAMETHBIM pe3yjbTaTaM
OCBOEHHUS pabouell mporpamMmbl, paclpeAeiNEéHHbIM IO Trojgam oOydeHus,
CTPYKTYpUPOBAHO TaKUM 00pa3oM, YTOObI OBJIa/IEHNE F€OMETPUUECKUMHU MOHSATUSMU
Y HaBBIKAMH OCYIIECTBIISJIOCH MOCIEA0BATEIBHO U MOCTYIATENIBHO, C COOMIOICHUEM
MPUHIMIIA PEEMCTBEHHOCTH, YTOObI HOBbIE€ 3HAHUS BKJIIOYAIMCH B OOUIYI0 CUCTEMY
r€OMETPUYECKUX MPEJCTABICHUIN 00y4alolUXCsl, paclupsis U yriayonsis e€, oopasys
IIPOYHBIE MHOKECTBEHHBIE CBA3U.

MECTO YYEBHOI'O KYPCA B YYEBHOM IIVIAHE

Ha n3ydenune reomerpun oTBoauTcs 2 yaca B Hexemro B 10 kimacce u 1 vac B
Heneno B 11 kitacce, Bcero 3a Ba rojia ooydenus - 102 yueOHbIX yaca.



COJEPKAHUE YYEBHOTI'O KYPCA
10 KITACC

IIpsimble M IVIOCKOCTH B IPOCTPAHCTBE

OcHOBHBIE IOHATHUSA cTepeoMeTpur. Touka, psMasi, IIOCKOCTh, IPOCTPAHCTBO.
[TonsiTe 06 aKCMOMAaTUYECKOM ITOCTPOECHUH CTEPEOMETPHUM: aKCUOMBI CTEPEOMETPUU
Y CJICJICTBHSI U3 HUX.

B3anMmHOE pacnosiokeHHe NpsAMBIX B IPOCTPAHCTBE: IEPECEKAOIIUECH,
IapajuleNIbHble W CKpeIMBaronecs mpsMble. [lapamnenbHOCTs NPSMBIX U
IUIOCKOCTE B  IIPOCTPAHCTBE:  IMAPAUICIBHBIE IpPsIMbIE B  IIPOCTPAHCTBE;
[1apaJuIeNIbBHOCTh TPEX MPsAMBIX; NAPaUICIBHOCTh IPSAMONW M INIOCKOCTH. YTIUIBL C
COHAIIPABJIECHHBIMA CTOPOHAMH; YIOJ MEXAY TMPAMBIMH B  IPOCTPAHCTBE.
[TapannenbHOCTh IUIOCKOCTEN: MapajuleIbHbIE IIIOCKOCTH; CBOMCTBA MAPAJIIEIbHBIX
miockoctend. IIpocTeilire npocTpaHCTBEHHbIE (UIYpPhl Ha IUIOCKOCTH: TETPasAp,
KyO, mapajuiesienunes; NOCTPOCHUE CEUCHUH.

[leprieHIUKYJISPHOCTh NMPSAMOM U IUIOCKOCTH: NEPHEHAUKYISAPHBIE MPSIMBIC B
IIPOCTPAHCTBE, MPSIMBIE MTApAJUICIIbHBIE U MIEPIICHANKYIISIPHBIE K TIOCKOCTH, IMPU3HAK
MEPIEHINKYJIIPHOCTHA NPSIMOM U IJIOCKOCTH, TEOPEMA O IPSIMOM NEPIICHANKYISIPHOU
IUIOCKOCTU. YTIIBI B IIPOCTPAHCTBE: YIrOJ MEXAY IpsAMOA U IUIOCKOCTBIO;
JBYTPAaHHBIM yroJl, JMHEUHBIM Yroja JBYTpaHHOro yria. llepnengukyisp u
HAKJIOHHBIE: PACCTOSTHUE OT TOYKM J0 IUIOCKOCTH, PACCTOSHUE OT IMpsSAMOU [0
IJIOCKOCTH, MPOEKLHs (PUTYypbl Ha IUIOCKOCTh. [leprneHauKyasspHOCTh TIOCKOCTEH:
NpU3HAK  NEPHEHAUKYJISAPHOCTH  JBYX  IUIOocKocte. Teopema o0  Tpéx
IIEPIICHIUKYJISPAX.

MHoOrorpaHHuKH

[IoHATHE MHOTOTpaHHUKA, OCHOBHBIE JIEMEHTHI MHOTOIPDAHHUKA, BBIIYKJIbIE U
HEBBIIIYKJIBIE MHOTOTPAaHHHUKM; pPa3BEPTKa MHoOrorpaHHuka. [Ipusma: n-yrosbHas
NpU3Ma; TPAaHU U OCHOBAHMS MPHU3MBbI; MpsSMas U HAKIOHHAs MPU3MbI, OOKOBas U
IIOJIHAs NTOBEPXHOCTH Npu3Msbl. [lapannenenunen, npsaMOyTrOIbHbBIN NTapalIeIICIIAIIE]]
U ero ceoucrBa. [lupamuma: N-yronpHas nupaMuaa, rpaHd U OCHOBAHUE MUPAMUBI,
OOKOBasi M MOJIHAsE MOBEPXHOCTh MUPaMUbL; MpaBUIbHAS U yCEUEHHAS MUPAMUJIA.
DJIEeMEHThl TpU3Mbl W NHUpaMuabl. lIpaBUIIbHBIE MHOTOTPAHHHUKHW: ITOHSATHE
NIPaBUJIBHOTO MHOTIOTPaHHUKA; IpaBWbHAsA MpHU3Ma M IpaBWIbHAs NUPAMHIA;
IpaBUJIbHAS TPEYTOJIbHAsA MUPAMKJIA U MPaBUWIbHBIN TeTpadp; KyO. [lpencraBienue
O MPAaBWJIBHBIX MHOTOTPAHHUKAX: OKTA3P, NOAECKa’Ap U ukoca’p. CeueHns npru3mMbl
Y TIAPaMHU/IBL.

CumMeTpuss B TPOCTPAHCTBE: CUMMETPUSI OTHOCUTEIBHO TOYKH, NPSIMOMH,
IJIOCKOCTH. DJIEMEHTBl CHMMETPUU B MUPAMHUAAX, NapajUielenuneaax, NpaBuibHbIX
MHOTI'OTPAaHHHKAX.



Boluncienue 31eMeHTOB MHOTOIPaHHUKOB: p&Opa, nuaroHanu, yrisl. [lnomans
OOKOBOW IOBEPXHOCTM M TOJHOM IOBEPXHOCTH MPSAMON MPU3MBI, IJIOMIAIb
OCHOBAHMI, TeopemMa 0 OOKOBOI MOBEPXHOCTH MpsAMOM npu3Msbl. [lnomaas 0okoBoi
MIOBEPXHOCTU M TOBEPXHOCTH TMPABWIBHON MNHpPAMHUABI, TEOpeMa O IUIOUIaaH
yceu€HHoU nupamubl. [lonstue 00 00béMe. O0bEM NUpPaMUIBI, IPU3MBI.

[Tomo6Gueie Tema B mpoctpaHcTBe. COOTHONMICHHWS MEXKIY IUIOMAIIMU
NMOBEpXHOCTEH, 00bEMaMU MOTOOHBIX TEJI.

11 KIIACC

Tesia Bpalenus

[Munuaapuyeckas TOBEPXHOCTh, 00pa3yrolue NUIUHAPUIECKONU MOBEPXHOCTH,
OCh IMWIMHAPUYECKON MOBEepXHOCTU. [{UIMHIp: OCHOBaHUS U OOKOBAasl MOBEPXHOCTb,
oOpazyroniasi ¥ OCh; IJI0IIaAb OOKOBOM U MOJHON MTOBEPXHOCTH.

Konnueckass moBEepXHOCTh, 00pa3yrolue KOHUYECKOW MOBEPXHOCTH, OCh U
BepIIMHA KOHMYECKOU noBepXxHOCTH. KoHycC: 0OcHOBaHUE U BeplnHa, 00pa3yromias u
OCh; TUIOIIAb, OOKOBOM M ITOJTHOM MOBEPXHOCTH. Y CEUEHHBIN KOHYC: 00pa3yIolme u
BBICOTA; OCHOBAHMS U OOKOBasi IOBEPXHOCTb.

Chepa u map: mHeHTp, paguyc, AUaMeTp; IUIOMIaJb IMOBEPXHOCTU C(hEpHI.
B3auMHoe pacnosiokenue cdepbl U MIOCKOCTH; KacaTelbHas IUIOCKOCTh K cdepe;
10111 ChEpPHI.

N300pakeHne Ten BpalleHus Ha TNIOCKOCTH. Pa3BépTka MUIMH/pa U KOHYCA.

KoMOuHanuu ten BpallieHuss © MHOTOIPaHHUKOB. MHOTOTpaHHUK, ONMHUCAHHBIN
okoJi0 cpepsl; cepa, BUCaHHAS B MHOTOTPAHHUK, UJIU TEJIO BPAILICHHUS.

[Tonsarne 06 06béMe. OCHOBHBIE CBOMCTBA 00BEMOB Ten. Teopema 00 00bEME
MPSIMOYTOJILHOTO TapaJijiesienunena u cueAcTBus u3 He€. O0bEM NUIMHIpPA, KOHYCA.
O0BEM mapa u wiomaas chepsl.

[lonoOuble Tena B mpocTtpaHcTBe. COOTHOLICHHS MEXAY IUIONIAAsIMU
MOBEPXHOCTEH, 00bEMaMU MOAOOHBIX TE.

Ceuenust nunuHpa (mapamuielibHO U NEPHEHIUKYIIIPHO OCH), CEYEHHUs KOHYyCa
(mapajuieTbHOE OCHOBAHMIO U MPOXO/IAILEE YEPE3 BEPIIUHY ), CEUEHUS I1apa.

BekTopbl 1 KOOPAUHATHI B MPOCTPAHCTBE

Bektop Ha miockocTu U B npocTtpaHcTBe. CIIOKEHHE W BBIYMTAHUE BEKTOPOB.
YMHOKEHHE BEKTOpa Ha 4ucio. Pa3noikeHne BEKTOpa MO TPEM HEKOMIUIaHAPHBIM
BekTopam. [IpaBuio napamwienenunena. Pemenue 3a1ay, cBA3aHHBIX ¢ MPUMEHEHUEM
MpaBui JEUCTBUM ¢ BekTtopamu. [IpsiMoyrosibHas cucrema KOOpAMHAT B
npocTtpancTBe. Koopanuarel Bektopa. IIpocreiimme 3amadyn B KOOpAWMHATAX. YTOJ
MexXy BekTopamu. CKalsipHOE TPOU3BEACHUE BEKTOPOB. BhIUKCIIEHUE YIIIOB MEXKIY
OpsIMBIMH M TUIOCKOCTSIMU. KOOpJIMHATHO-BEKTOPHBIM METOA NpPU  PEIICHUH
FeOMETPUYECKUX 3a/au.



IINTAHUPYEMBIE PE3YJIBTATbBI
JIMYHOCTHBIE PE3YJbBTATDBI

JIM4HOCTHBIE pe3yJbTaThl OCBOEHUS HPOrpaMMmbl  y4eOHOTrO IpeIMeTa
«Marematukay XapakTepu3yloTCs:

I'paxnanckoe BociuTaHMe:

c(hOpPMHUPOBAHHOCTHIO TPAXKIAHCKON MO3UIIMK 00YYaIOIIErocsl Kak akTUBHOTO U
OTBETCTBEHHOT'O WJIEHA POCCHICKOr0 OOIIECTBA, MPEACTABICHUEM O MAaTEMATHYECKHUX
OCHOBaX  (YHKIIMOHUPOBAHUS  PA3JIUYHBIX  CTPYKTYp, SBIICHHH, TIPOIEAYP
rpaKJaHCKOTo 001IecTBa (BHIOOPHI, OMPOCH! U TIP.), YMEHUEM B3aUMOJIEHCTBOBAThH C
COLIMAJIbHBIMU UHCTUTYTAMH B COOTBETCTBUHU C UX (QYHKIIUSIMU U HAa3HAUCHUEM.

IIaTpuoTHYeckoe BOCIUTAHME:

c(hOpMUPOBAHHOCTHIO POCCUUCKON TPaKIAHCKOW HUJIEHTUYHOCTU, YBXKEHUS K
IPOLIJIOMY M HACTOSIIEMY POCCUMCKOW MaT€MaTHKH, LIEHHOCTHBIM OTHOIIEHUEM K
JOCTUKEHUSIM POCCUMCKUX MAaTEMAaTUKOB U POCCUICKOW MAaTEMaTUYECKOM IIKOJIbI, K
UCIIOJIb30BAHUIO OJTUX JOCTIDKEHHUW B JIPYTHX HayKax, TEXHOJOTHUsX, cdepax
HKOHOMMUKHU.

JIyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMSL:

OCO3HAaHUEM JYXOBHBIX LIEHHOCTEW POCCUHCKOIO HapoJa; cOPMUPOBAHHOCTHIO
HPABCTBEHHOI'O0 CO3HAHUS, ATUYECKOTO MOBEJECHHUS, CBS3aHHOTO C MPAKTUYECKUM
MPUMEHEHUEM JIOCTUKEHUN HAYKHU U JEATEIbHOCThIO YUYEHOTO; OCO3HAHUEM JIMYHOTO
BKJIaJla B IOCTPOEHUE YCTOMYUBOTO Oy IyIIETO.

JCcTeTHYECKOe BOCIIMTAHUE:

ACTETUYECKUM OTHOIICHUEM K MHpPY, BKIIOYAs 3CTETUKY MaTEMaTHYECKHUX
3aKOHOMEPHOCTEH, 00BEKTOB, 3a]1a4, pEIICHUH, pacCyKICHHI; BOCIPUUMUYUBOCTHIO K
MaTE€MaTUYECKUM ACTIEKTaM Pa3IMYHbIX BUJIOB UCKYCCTBA.

du3znyeckoe BOCIIUTAHUE:

c(hOpPMUPOBAHHOCTHIO yMEHHUS TMPUMEHATH MaTeMaTHYECKHE 3HAHUS B
MHTEepecax 3I0pOBOro U 06€30MacHOro 0opasa KU3HU, OTBETCTBEHHOI'O OTHOILIECHUS K
CBOEMY 3JIOPOBBIO (37I0pOBOE MHTAHHWE, COATAHCHUPOBAHHBIN PEXUM 3aHATHA U
OT/bIXa, peryysipHas (u3udecKas aKTUBHOCTH); (PM3UYECKOrO0 COBEPIICHCTBOBAHUS,
IPU 3aHATUAX CIOPTUBHO-03/J0POBUTEIBHON JIEATENbHOCTBIO.

TpynoBoe Bociutanue:

TOTOBHOCTBIO K TPYZy, OCO3HAHMEM LEHHOCTU TPYAOIIOOUS; HHTEPECOM K
paznu4HbIM c(hepaM MPoPECCHOHATIBHON JESITEIBHOCTH, CBI3aHHBIM C MaTEMAaTUKOM
U e€ IpUIOKEHUSIMU, YMEHHEM COBEPILIATh OCO3HAHHBIN BBIOOp Oyayuieit npodeccun
U pealin30BbIBaTh COOCTBEHHBIE )KM3HEHHBIE MIaHbl; TOTOBHOCTBIO U CITIOCOOHOCTHIO
K MaTeMaTHU4ecKoMy OOpa30BaHMIO M CaMOOOPA30BaHMIO Ha MPOTKEHUU BCel



’KU3HHU, TOTOBHOCTBIO K aKTUBHOMY YYacCTHIO B PCIICHUM MPAKTHUYCCKUX 3aaad
MaTEeMaTU4YECKON HAIIPABICHHOCTH.

JKO0JIOrHIYeCKOe BOCIIUTAHHE:

C(OPMHPOBAHHOCTBIO IKOJIOTHYECKOW KYJIBTYpPhI, ITOHUMAHUEM BIIHSHHUS
COIMAJIBHO-DKOHOMHYECKHUX TIPOIECCOB HAa COCTOSHUE MPHUPOIHOW M COIMAIBHOMN
CpeIlbl, 0OCO3HAaHHEM TII00aTFHOTO XapaKTepa SKOJOTHIECKUX TIPOOIeM; OprueHTaITneH
HAa TPUMEHEHHWE MaTEeMaTHYeCKHX 3HAHWM JUIA penieHus 3amad B 00yactu
OKpYXKalomel Cpenpl, TUIAHUPOBAHUS TIOCTYNKOB M OIEHKHM WX BO3MOXHBIX
MIOCJICJICTBUM JUTSI OKPYKAIOIICH CpeIbl.

IleHHOCTH HAYYHOTO MIO3HAHMSI:

c(hOPMHPOBAHHOCTHI0O MHPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHS HAYKH U OOIIECTBEHHON MPAKTUKH, TOHUMAHIEM MaTeMaTHIECKOM
HayKH Kak cepbl 4eJIOBEUECKON JEATEIbHOCTH, ITANOB €€ Pa3BUTHUS M 3HAUUMOCTH
JUIS pa3BUTHS IUBUJIM3AIMH; OBJIAJICHHEM SI3bIKOM MaTeMaTHKH W MaTEMaTHYECKOM
KYJbTYPOM KaK CPEJCTBOM IMO3HAHUS MUPA; TOTOBHOCTBIO OCYIIECTBIIATH IPOCKTHYIO
1 UCCJICIOBATEILCKYIO IEATCILHOCTh MHANBUAYAIBHO U B TPYTITIC.

METAIIPEIMETHBIE PE3YJIBTATBI

MertanpeameTHble pe3ysabTaTbl OCBOEHHUS IPOrpaMMbl y4eOHOTO MpeaMeTa
«MaremaTuka XapaKTepU3yITCs OBJIaJICHUEM YHUBEpPCATbHBIMU
NO3HABAMENbHLIMU ~ OCUCMBUAMU,  VHUBEPCATbHbIMU — KOMMYHUKAMUBHBIMU
0elcmeusaMuU, YHUBEPCANbHbIMU Pe2YIAMUSHBIMU OCUCTEUIMU.

1) Vuueepcanonvie  no3nasamenvmvle  Oelicmeus, obecneuusarom
Gopmuposanue 6a306bIX KOSHUMUBHBIX NPOYecco8 obyuarowuxcs (oceoenue
Memo0oo8  NO3HAHUS — OKpyJcaowe2o  Mupa,  NpuMeHeHue  J102UYECKUX,
uUccne008amenbCKux onepayull, ymeHuil pabomams ¢ uHgopmayueti).

ba3oBble Jornueckue aeiicTBUsA:

e BBIBISITH M XapaKT€PU30BATh CYUIECTBEHHBbIE MPU3HAKA MaTEMaTHUYECKHX
OOBEKTOB, TOHSATUH, OTHOIIEHUH MEXIy NOHATUAMHU; (QOPMYIUPOBATH
ONpeneNieHUs]  TOHATUM;  yCTaHAaBIUBaTh  CYIIECTBEHHBIH  MpPHU3HAK
KJaccu(uKauy, OCHOBaHUSA Jii OOOOIIEHHS W CpPaBHEHMS, KPUTEPUHU
MPOBOJIMMOTI0 aHAJIN3a;

e BOCIpPUHUMATH, (QOPMYIUPOBATH M  MPEOOpPa3OBBIBATH  CYXKIACHHUS:
yTBEpAUTENIbHbIE U OTpULATENIbHbIE, EIWHUYHbIEC, YacTHble U OOUIHE;
YCIIOBHBIE;

e BBIABIISITH MATEMAaTUYECKHUE 3aKOHOMEPHOCTH, B3aUMOCBS3U U MPOTUBOPEUUS
B (aKkTax, JIaHHbIX, HAOJIONCHUSIX U YTBEPKICHUSX; Npeajarartb KpUTepuu
JUISl BBISIBJIIEHUS 3aKOHOMEPHOCTEN U TPOTUBOPEUHN;



e JleJaTh BBIBOJBI C HCIIOJIb30BAHUEM 3aKOHOB JIOTHMKH, IEAYKTHUBHBIX W
WHYKTUBHBIX YMO3aKIIOUEHUH, YMO3aKIFOUEHUH 110 aHAJIOTHH;

e TMPOBOJUTH CAMOCTOSITENIBHO JOKA3aTEIbCTBA MATEMATUYECKUX YTBEPKICHUN
(mpsiMble U OT MPOTHBHOTO), BBICTPAUBATH APTyMEHTAIMIO, MPUBOIUTH
OpUMEPbl U KOHTPIPUMEPHI; OOOCHOBBIBATH COOCTBEHHBIE CYXKICHUS U
BBIBO/IbI;

e BbIOMpaTh cHOCOO pemeHuss ydeOHOM 3ajgaud (CpaBHUBATH HECKOJIBKO
BApUMAHTOB pEUICHUS, BbIOMpATh HamOoJiee MNOAXOMAIUNA C Y4YETOM
CaMOCTOATENbHO BBIJICTICHHBIX KPUTEPHUEB).

Ba3oBnle ucciiegoBarejbLcKue 1eHCTBUA:

e HCIIOJb30BAaTh BOIPOCHl KAK HMCCIENI0BATEIbCKHI HHCTPYMEHT IO3HAHUS;
(bopMyIMpOBaTh BOMPOCHL, (PUKCHUPYIOIMIME MPOTUBOpEUHE, MpodiIemMy,
yCTaHaBJIMBaTb  HMCKOMOE€ M  JaHHOe, (QopMuUpoBaTh  THIOTE3Y,
apryMEHTHPOBATh CBOIO MO3ULIUI0, MHEHHUE;

e TMPOBOJUTH CAMOCTOATENIBHO CIJIAHUPOBAHHBIA SKCIIEPUMEHT, UCCIEAOBAHUE
M0 YCTAaHOBJICHUIO OCOOCHHOCTEH MAaTeMaTUYeCKOTro OOBEKTa, SIBICHUS,
IpoLiecCa, BBIABICHUIO 3aBUCUMOCTEM MEXay OOBEKTaMH, SBJICHUSMU,
IIPOLIECCAMY;

e CaMOCTOSITENILHO (OPMYIUPOBATH OOOOIICHUS U BBIBOJABI MO pe3yJibTaTaM
IIPOBENEHHOTO HAOIIOACHUS, MCCIEOBaHUsA, OIEHUBAaTh JOCTOBEPHOCTh
MOJTYYEHHBIX PE3yJIbTaTOB, BHIBOJIOB U 000O0IIECHUIA;

e TMPOTHO3MPOBATH BO3MOXXHOE pAa3BUTUE MPOLECCA, a TaKXKE BBIJIBUTaTh
MPEANOJIOAKEHHUS O €r0 Pa3BUTHU B HOBBIX YCIIOBUSX.

Pa6ora ¢ nundopmanueii:

e BBISBIATH JeDUIIUTHI UHPOpPMAIUH, TaHHBIX, HEOOXOJAUMBIX JJIsI OTBETA Ha
BOIPOC U ISl pEUICHUS 3a/1auu;

e BBIOMpaTh MHPOPMAIUIO U3 UCTOUYHUKOB PA3IUYHBIX THUIIOB, AHAJIM3UPOBATD,
CUCTEMATU3UPOBATh U HHTEPIPETUPOBATH UHMOPMAITUIO PA3TUYHBIX BUOB U
dbopmM TpeacTaBICHNUS,

e CTPYKTYpUpOBaTh MH(POPMAIMIO, MPEJICTABIATL €€ B paszIUuyHbIX (popmax,
WJLTIOCTPUPOBATH TpadUuecKy;

e OILICHUBATH HaJIEXHOCTh uHbopmauu o CaMOCTOSITEIILHO
chOpMYTUPOBAHHBIM KPUTEPHUSIM.

2)  Vuueepcanvomuvie = KOMMYHUKamueHbvle  Oelicméusi,  0Oecnedusaionm

choOpMUPOBAHHOCMb COYUATILHBIX HABLIKOG 00VUAIOUWUXCHL.

Oo0uenue:

e BOCIPUHUMATH U (POPMYJIUPOBATH CYXKJICHUS B COOTBETCTBHUH C YCIOBUSMU U
HeIIMU OOIIEHUS; ICHO, TOYHO, TPAMOTHO BBIPAXKaTh CBOIO TOYKY 3PCHHS B
YCTHBIX M MHCBMEHHBIX TEKCTaX, JaBaTh MOSCHEHHSI MO XOJy peUIeHUs
3aJlayu, KOMMEHTUPOBATh MOJyUYEHHbIN pe3yJIbTaT;
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B XO7le 00CYXIeHUs 3a7aBaTh BOMPOCHI MO CYIIECTBY OOCYK/1aeMOW TEMBbl,
poOJIeMBbI, pelIaeMon 3a/lauu, BHICKA3hIBATh WJIEH, HAICJICHHBIC HA TIOWCK
pElIEHNUS; COMOCTABISATh CBOU CYKACHUS C CYKJICHUSIMU JIPYTUX YYACTHUKOB
nuainora, OOHapyXUBaTh pa3iMuMe M CXOJCTBO TMO3UIMH; B KOPPEKTHOMN
dbopme GpopMyIHpOBaTH PA3HOTIIACHUS, CBOU BO3PAKECHHUS;

MPEACTABIATh PE3YJIbTaThl PEIICHUS 3a/1aud, SKCIIEPUMEHTA, UCCIICIOBAHMUS,
MIPOEKTA; CAMOCTOSITEIHFHO BHIOMPATHh (DOPMAT BRICTYIUICHHUS C YIETOM 3a/1a4d
MpEe3eHTaIl1 U 0OCOOCHHOCTEN ay IUTOPUHU.

CoTpyaHu4ecTBo:

MOHMMATh W UCTOJIh30BaTh MPEHMYIIIECTBA KOMAHIHONH W MHIUBUIYaIbHOU
paboOThl TpHM penieHUH Yy4YeOHBIX 3aJad; MNPUHUMATH I1€JIb COBMECTHOMN
NEATEIbHOCTH,  IJIAHUPOBATh  OPTaHM3AIIMI0O  COBMECTHOH  pabOTHI,
pacmpenenartb BHAB pabOT, JOTOBapUBaTLCSA, OOCYX AaTh TNpolEcC U
pe3yabTaT paboThl; 00001IaTh MHEHUSI HECKOIBKUX JIFOCH;

y4acTBOBaTh B I'PYMIOBLIX (hopmax paboThl (0OCyxkaeHusi, 0OMEH MHEHMUIA,
«MO3TOBBIE MITYpPMBD» W HWHBIE); BBINOJHITH CBOIO YacTh pPabOTBI M
KOOPJIMHUPOBATh CBOM JEUCTBHS C IPYTUMHU WICHAMH KOMAH]IbI; OIICHHBATh
KauecTBO CBOEro BKJIaga B  OOHIMH  TPOAYKT MO  KPUTEPUSIM,
chOpMyYITUPOBAHHBIM YYACTHUKAMU B3aUMOJICUCTBUSI.

3) Vuueepcanvuvie pecynamusnvie oeiicmsus, obecneyusaiom Gopmuposanue
CMBLCIOBbIX YCMAHOBOK U HCUSHEHHBIX HABLIKOG TUYHOCTNU.
Camoopranusanus:

COCTaBJISITH IJIaH, AITOPUTM PEIICHUS 3a]1a4H, BRIOUPATh CIIOCO0 PEIIeHUS C
Y4ETOM UMEIOIIIUXCS PECYPCOB M COOCTBEHHBIX BO3MOYKHOCTEH,
apryMEHTUPOBATh U KOPPEKTUPOBATH BAPUAHTHI PEIICHUM ¢ yIETOM HOBOM
uHdopMaIuu.

CaMOKOHTPOJIb:

BJIAJETh HABbIKAMU  [IO3HABATEJIIbHOM  pEeQIEKCMM KAaK  OCO3HAHUS
COBEpLIAEMBIX JIEHUCTBUM M MBICIHUTEIBHBIX IIPOLIECCOB, UX PE3YJIbTATOB;
BJIAJIETh CIIOCOOAMH CaMOIIPOBEPKU, CAMOKOHTPOJIS MpoLiecca U pe3yJibTaTa
peleHns MaTeEMaTUIECKOM 3a1auu;

MPEABUIETh TPYAHOCTH, KOTOPBIE MOTYT BO3HUKHYTh IIPU PELICHUU 3aJa4H,
BHOCUTb KOPPEKTUBBI B JIEATEILHOCTh Ha OCHOBE HOBBIX OOCTOSITEIBLCTB,
JTAaHHBIX, HAWJCHHBIX OIIUOOK, BHISIBICHHBIX TPYIHOCTEH;

OLICHMBAaTh COOTBETCTBUE pe3yJibTaTa ILEJIU U YCIOBUAM, OOBACHATH
MPUYUHBl JOCTH)KECHUS WM HEIOCTWKEHHS PE3yJbTAaTOB JEATEIBHOCTH,
HaXOJUTh OIIHUOKY, AaBaTh OLICHKY MPUOOPETEHHOMY OIIBITY.

INPEAMETHBIE PE3YJIBTATBI
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10 KITACC

OnepupoBaTh MOHATUAMU: TOUYKA, PAMasi, IIIOCKOCTb.

[IpyMEHATP aKCMOMBI CTEPEOMETPUU W CIEACTBUA W3 HHUX I[PU PEIICHUU
reOMETPUYECKUX 3a4ad.

OnepupoBaTh MOHATUSIMU: APATIICIBHOCTDh U NIEPIEHIUKYJISIPHOCTD MPSMBIX U
IIJIOCKOCTEN.

KnaccudunmpoBath B3anMHOE pPACMOJOXKEHHE TNPSIMBIX M IUIOCKOCTEH B
MIPOCTPAHCTBE.

OnepupoBaTh MOHATUSIMU: ABYTPAHHBIA YIoJl, TPaHU JBYTPAHHOTO yria, peOpo
JBYTPAaHHOTO YIJa; JIMHEWHBIA YroJl JABYI'PAHHOIO YyIvia; TpajgycHas Mepa
JIBYTPaHHOTO yTJIa.

OnepupoBaTh MOHATUSMH: MHOTOTPAHHUK, BBINYKIBIA W  HEBBITYKJIbIM
MHOT'OTPAaHHHUK, 3JIEMEHTHI MHOTOIrPaHHUKA, IPABUIbHBIA MHOTOTPAHHUK.

Pacnio3naBaTh OCHOBHBIC BHAbl MHOTOIPAHHUKOB (MUpamMuia; MpU3Ma,
IPSIMOYTOJIBHBIN TapaJljIesienune, Kyo).

KnaccuduimpoBats MHOTOTpaHHUKU, BBIOMpPAsi OCHOBAHUS JIJIsl KilaccU(PUKauu
(BBIITYKJIbIE ¥ HEBBINMYKJIbIE MHOTOTPAHHUKH; NMPABWIbHBIE MHOTOTPAHHUKH; TPSIMbIC
Y HAaKJIOHHbBIC MPU3MBI, MAPATIICICTUTIC IBI).

OnepupoBaTh NOHATUSIMU: CEKYILAS TIIOCKOCTh, CECYHEHHE MHOTOTPAHHUKOB.

OOBSACHITH TPUHIUIIBI TOCTPOCHUS CEYEHUM, UCTIOIB3YSI METOJT CIIEIOB.

CtpouTh ceueHHs] MHOTOTPAHHUKOB METOJIOM CJIEJIOB, BHITIOJHATH (BHIHOCHBIC)
IJIOCKUE YEPTEXKHU W3 PUCYHKOB TMPOCTHIX OOBEMHBIX (GUTYpP: BUJA CBEpPXY, COOKY,
CHU3Y.

PemaTe 3aaun Ha HAXOXXJIEHUE T€OMETPUYECKUX BEJIIMYMH MO 0o0paslam HIu
aNrOpuTMaM, MPHUMEHSSI U3BECTHBIE AHAIUTUYECKUE METOAbl IMPU PELICHUH
CTAHJAPTHBIX MAaTEeMaTUYECKUX 3a7ady HAa BBIUYMCICHHE PACCTOSHHUN MEXAY IBYMS
TOYKaMH, OT TOYKHU JI0 MPSAMOU, OT TOUKHU J0 IJIOCKOCTH, MEKY CKPEIIMBAIOIIMMUCS
MPSIMBIMH.

PemaTpe 3ajaui Ha HAXOXXJIEHUE T€OMETPUYECKUX BEJIIMYMH MO 0o0paslam HIu
aIrOpuTMaM, MPHUMEHSS] U3BECTHHIE AHAIIUTUYECKUE METOAbl IMPU PELUICHUH
CTAaHJAPTHBIX ~ MATEMAaTHUYECKUX  3aJa4 Ha  BBIUHMCICHHE  YIJIOB  MEXIY
CKPCIIMBAIOIIUMUCS  TPAMBIMHA, MEXKIYy NOpsIMOA U  IUIOCKOCTBIO, MEXKIY
IJIOCKOCTSIMM, IBYTPAHHBIX YTJIOB.

Beruncnare 00bEMBI M IUIONIAM TOBEPXHOCTEH MHOTOIPAHHUKOB (IIpH3Ma,
nupamMuza) ¢ mpuMeHeHueM (HOpPMYJT; BEIYUCISTh COOTHOIIEHUS MEXKIY TIOMIA MU
MOBEPXHOCTEH, 00BEMaMU TTOTOOHBIX MHOTOTPAHHUKOB.

OnepupoBaTh NOHATHUSIMH: CHUMMETPHUSI B TIPOCTPAHCTBE, ILEHTP, OCb U
MJI0CKOCTh CUMMETPHUU; LIEHTP, OCh U MJIIOCKOCTh CUMMETPUU (DUTYPBI.
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W3Bnekatrb, mnpeoOpa3oBbIBaTh M MHTEPIPETHPOBATH MH(GOPMALUIO O
IPOCTPAHCTBEHHBIX T'€OMETPHUUECKHUX (UTrypax, MPEACTABICHHYI0 Ha dYepTexax u
PUCYHKAX.

[TpuMeHsTh reoMeTpruuecKre (akThl ISl PELICHUs] CTEPEOMETPUUECKHX 3a]1ad,
IIPEAIIOJIATraloIIMX HECKOJIBKO [IaroB PEIICHHUs, €CIIN YCIOBHS IPUMEHEHUS 3a/1aHbI B
SBHOM (opme.

[IpuMensaTs  mpocCTEWIIME  MPOTPAMMHBIE  CPEACTBA W DJIEKTPOHHO-
KOMMYHHUKAIIMOHHBIE CUCTEMBI IIPU PELICHUN CTEPEOMETPUUECKUX 3a/1a4.

[IpuBOANTH IPUMEPHI MATEMATUYECKUX 3aKOHOMEPHOCTEN B PUPOJIE U KU3HH,
pacro3HaBaTh MPOSIBJICHUE 3aKOHOB FEOMETPUU B UCKYCCTBE.

[IpyMeHATh IOMY4YEHHBIE 3HAHWS HAa NPAKTUKE: AaHAIW3UPOBATh pPEaJbHBIE
CUTyalldd W TPUMEHATh W3YYCHHBIC IIOHATHUS B IIPOLIECCE IIOMCKA PEIICHUS
MaTeMaTH4ecKu cHhOpMyIMPOBAHHON MIPOOIIEMBI, MOAEIUPOBATH PEAJIbHBIE CUTYALIUU
Ha S3bIKE T'€OMETPUM, HCCIEN0BAaTh IIOCTPOCHHBIE MOJEIHA C HCIIOJIb30BaHUEM
reOMETPUYECKUX MOHATUA M TEOpeM, ammapaTa aireOphl; pemarb HNPaKTHUYECKHe
3a/1a41, CBSI3aHHBIE C HAXOKJICHUEM T€OMETPUUECKUX BEITUYUH.

11 KITACC

OnepupoBaTh MOHATUSIMH: UJIMHAPUYECKAs] TOBEPXHOCTh, OOpa3ylolue
UJIMHAPUYECKON MMOBEPXHOCTH; IUJIMH/P; KOHUYECKas TOBEPXHOCTh, 00pasyroiiue
KOHUYECKON TTOBEPXHOCTH, KOHYC; cheprueckasi TOBEPXHOCTb.

Pacno3naBath Tena BpamieHus (HUIMHIP, KOHYC, cdepa u map).

OOBICHATH CIOCOOBI MOTYUYEHUS TEN BPALLEHUS.

KnaccudummpoBats B3auMHOE pacrosiokeHue chepbl U MIOCKOCTH.

OnepupoBaTh MOHATUSIMU: IIAPOBOM CETMEHT, OCHOBAHHE CETMEHTA, BHICOTA
CEerMEHTa; IIapOBOM CJIOM, OCHOBAHME IIAPOBOTO CJIOS, BBICOTA IIAPOBOTO CIIOS;
1apOBOM CEKTOP.

Beiuncnare  o0BEMBI W IJIONIAAM  TOBEPXHOCTEH  Tedn  BpalleHUs,
T€OMETPUYECKUX TeJI C TPUMEHEHUEM (HOpMYII.

OnepupoBaTh MOHATUSIMU: MHOTOTPAHHHK, BIIMCAHHBIA B Cepy W ONMHUCAHHBIN
okoJ10 cpepsl; cepa, BUcaHHAST B MHOTOTPAHHUK WJIU TEJIO BPAILICHHUS.

BbIunCcaTh COOTHOMIEHUSI MEXAY IUIOMIAIIMU TOBEPXHOCTEM M 0ObEMamu
MOTO0HBIX TE.

N300pakath u3zydaemblie (QUTYpBl OT PYKH U C TPUMEHEHHUEM TIPOCTHIX
YEPTEKHBIX HHCTPYMEHTOB.

BrInonHATh (BBIHOCHBIE) MUIOCKHE YEPTEKU U3 PUCYHKOB MPOCTHIX 00BEMHBIX
buryp: BUJ CBEpXy, COOKY, CHU3Y; CTPOUTH CEUCHUS TEJI BpaIlCHUSI.
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W3BnekaTb, MHTEPIPETUPOBATH W  NPEOOpa3oBbIBaTh  HHPOPMALUIO O
MPOCTPAHCTBEHHBIX TEOMETPUYECKUX (UTypax, MPEACTABICHHYIO Ha YepTekax u
PUCYHKAX.

OrniepupoBaTh MOHATHEM BEKTOP B IPOCTPAHCTBE.

BbINONHATE JEWCTBUSL  CJHOKEHHS BEKTOPOB, BBIUMTAHUS BEKTOPOB U
YMHOXEHHUSI BEKTOpA Ha YUCJIO0, OOBSICHITh, KAKUMU CBOMCTBAaMH OHH 00J1a/1aloT.

[IpuMeHSTh MpaBUiIO NapasuieenuIeaa.

OnepupoBaTh MOHATUSMH: JEKAPTOBBI KOOPJIHUHATHI B MPOCTPAHCTBE, BEKTOP,
MOZYJIb BEKTOpa, PABEHCTBO BEKTOPOB, KOOPJIHWHATBHI BEKTOPA, YTOJd MEXKIY
BEKTOpaMH, CKAISIPHOE MPOU3BEICHHUE BEKTOPOB, KOJUIMHEAPHBIE U KOMIUIAaHAPHBIC
BEKTOPBI.

Haxoauts cymMmMy BEKTOPOB M MPOU3BEACHHE BEKTOpA HA YHCIIO, YTOJI MEKIY
BEKTOPaMH, CKaJSIPHOE IPOU3BEACHUE, PACKIAAbIBaThb BEKTOp 10 JABYM
HEKOJUIMHEAPHBIM BEKTOPaM.

3agaBaTh MJIOCKOCTh YPABHEHUEM B JICKAPTOBOM CUCTEME KOOPIUHAT.

[IpumMensaTh reoMmeTpudeckue (HaKThl sl PEIICHUSI CTEPEOMETPUUECKUX 3aj1ad,
MPEIOIAaralouMX HECKOJIBKO IAaroB PelIeHUs, €CIU YCIOBUS IPUMEHEHUS 33/1aHbI B
sBHOMU (popme.

Pemarp mnpocrenmme reoMeTpU4ecKUe 3aJadd Ha [PUMEHEHUE BEKTOPHO-
KOOPAMHATHOTO METO/A.

Pemate 3amauM  Ha  [10Ka3aTENbCTBO MATEMAaTHYECKUX OTHOLICHUW U
HaXO0XXJICHUE TE€OMETPUUECKUX BEJIWYUH MO oOpaszlaM WK ajlropuTMaM, MPUMEHSS
M3BECTHBIE METO/IBI IIPU PELICHUU CTAHAAPTHBIX MaTEMAaTUUECKHUX 3a/1a4.

[IpumeHAT,  TpOCTEHIIWE  OPOrpaMMHBIE  CPEACTBA W JJIEKTPOHHO-
KOMMYHHKAIIMOHHBIE CUCTEMBI IPU PEIICHUN CTEPEOMETPUUECKUX 3a7ay.

[IpuBOANTE TPUMEPHI MATEMATUUYECKUX 3aKOHOMEPHOCTEW B IPUPOJAE U KU3HU,
pacro3HaBaTh NPOSIBIICHUE 3aKOHOB T€OMETPUU B UCKYCCTBE.

[IpumMeHATh TOJyYEHHbIE 3HAHUS Ha IPAKTUKE: AaHAJIU3UPOBATH pEaJbHbIC
CUTyallud W IIPUMEHATh HW3YUYEHHBIC IMOHATHS B IMPOLECCE IIOMCKA PELICHUS
MaTteMaTu4ecku chopMyJIMPOBAHHOU MPOOJIEMBI, MOJICIUPOBATh PealIbHbIC CUTYALIUU
Ha S3bIKE TE€OMETPUM, HCCIEAO0BATh IOCTPOCHHBIE MOJEINA C HCIOJIb30BaHUEM
T€OMETPUYECKUX TOHSATUH M TEOpEeM, ammapara aareOpbl; pelarh MPaKTUYECKUe
3a71a4M, CBSI3aHHBIE C HAXOXKJICHUEM I'€OMETPUUYECKUX BEIIUYHH.
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TEMATHYECKOE IINTAHUPOBAHUE
10 KJIACC

KoaunuyecTBO 4acosB

Ne HanmenoBaHue pa3/ie/ioB U TeM JuiekTpoHHbIE (HUGPOBDbIE)
n/n NMPOrpamMmbl Bcero Kontporbnpie  Hparrireckite o0pa3oBaTe/ibHbIE PeCYPChI
padoThI padoThI
1 Bgenenue B crepeoMeTpuro 10 https://resh.edu.ru/subject/17/10/
5 [IpsiMbIe 1 MIIOCKOCTH B MPOCTPAHCTRBE. 12 1 https://resh.edu.ru/subject/17/10/
[TapaniaenbHOCTh MPSIMBIX U MJIOCKOCTEH
3 HepneHI[mfyﬂﬁpHOCTL MPSAMBIX U 12 https://resh.edu.ru/subject/17/10/
MIJIOCKOCTEH
4 Vil MeXAy NPSIMBIMU U TIOCKOCTSIMU 10 1 https://resh.edu.ru/subject/17/10/
5 MHororpaHHuKu 11 1 https://resh.edu.ru/subject/17/10/
6 OO0BEMBI MHOTOTPAaHHUKOB 9 1 https://resh.edu.ru/subject/17/10/
7 IToBTOpEHHUE: ceueHus, paCCTOSHUSA U YIJIbI 4 1 https://resh.edu.ru/subject/17/10/
OBUIEE KOJIMYECTBO YACOB I10 68 5 0

[TPO'PAMME
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11 KJIACC

HaumeHoBaHue pa3/iesioB U TeM

KoanuecTBo 4acoB

duekTpoHHbIe (LM (POBbLIE)

Ne i/m Konrpoubnusie IIpakrnyeckue

NMPorpamMmbl Bcero o0pa3oBaTejibHbIE PeCypChl
padoThI padoThI

Tena BpaieHus 12 https://resh.edu.ru/subject/17/11/
OO0BEMEI Tel 5 https://resh.edu.ru/subject/17/11/
BekTopbl 1 KOOpAUMHATHI B IPOCTPAHCTBE 10 1 https://resh.edu.ru/subject/17/11/
[ToBTOpEHHE, O606IL[6HI:I€, 7 1 https://resh.edu.ru/subject/17/11/
cHCTeMaTu3alys 3HaHUH

OBIIEE KOJIMYECTBO YACOB I10 34 3 0

ITPOI'PAMME
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YYEBHO-METO/JUYECKOE OBECIIEYEHUE OBPA30OBATEJLHOIO
MPOLIECCA
OBSI3ATEJILHBIE YYEBHBIE MATEPHAJIBI JUISI VYUEHUKA

METOINYECKHUE MATEPHUAJIBI /UIA YUYUTEJIA

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCbI CETU

HUHTEPHET
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