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INOACHUTEJIBHASA 3AIINCKA

Pabouas mporpamma ydeOHoro kypca «l'eomerpus» 6a3oBOro ypoBHsS AJis
obyuarommuxcst 10 —11 kimaccoB pa3paborana Ha ocHoBe DeaepanbHOTO
rocyJapCTBEHHOTO0 00pa30BaTEeIbHOIO CTaHAApTa CPEIHEro O0IIero 0Opa3oBaHus,
C Y4€TOM COBPEMEHHBIX MHUPOBBIX TpPEOOBaHUW, NPEABSIBISIEMBIX K
MaTeMaTHYeCKOMY OOpa30BaHUIO, W TPATULUA POCCUUCKOrO 0Opa3oBaHUA.
Peanuzanmsi mporpaMMbl 00eCIieYMBaeT OBIAICHUE KIIFOUEBBIMH KOMIICTCHITHSIMH,
COCTABJISIIOIIIMMH OCHOBY JIJII CaMOPa3BUTUS U HEIMPEPHIBHOIO 00pa3oBaHMs,
[[EJIOCTHOCTh OOIIEKYJIbTYPHOTO, JUYHOCTHOTO W IIO3HABATEIBHOTO PAa3BUTHUSA
JUYHOCTU 00yYarOIXCsl.

HEJIM N3YYEHUA YYEBHOI'O KYPCA

BaxxHOCTh y4eOHOTO Kypca TE€OMETpUM Ha YPOBHE CpPEIHEro OOIIero
oOpa3oBaHusl OOYyCIIOBJIEHA MPAKTUYECKONW 3HAUYUMOCTHIO METANpPEIMETHBIX H
MPEAMETHBIX PE3YJbTATOB OOYYEHHS] T€OMETPUU B HAIPaBICHUH JUYHOCTHOIO
pa3BuTUa oOydarommxcsi, (GopMUpOBaHUsA (DPYHKIMOHATBLHOM MaTeMaTHYECKOU
I'PaMOTHOCTH, U3YUYEHHS JPYTUX y4eOHbIX NUCUMIUIMH. Pa3zButre y oOydarommxcs
MPAaBWIBbHBIX MPEIACTABICHUN O CYIIHOCTH U MPOUCXOXKICHUU TE€OMETPUUYECKUX
abCTpakIfii, COOTHOIICHHH PEAIbHOTO M HACAIBHOTO, XapaKTepe OTPaKEHUS
MAaTEMATUYECKON HAYKOM SIBJICHUM U ITPOLECCOB PEAIBHOTO MUPA, MECTE TEOMETPUH
B CUCTEME HayK U POJIM MAaTEMaTUYECKOTO MOJIECIMPOBAHUS B HAYyYHOM MO3HAHUU U
B IIPaKTUKE CIIOCOOCTBYET (DOPMUPOBAHUIO HAYYHOTO MUPOBO33PEHUS yUaIInXcs, a
TAaK)K€ KA4eCTB MBIIUICHUS, HEOOXOMUMBIX [IJIsi aJanTallid B COBPEMEHHOM
o01iecTBe.

['eomeTpust siBAsieTCsl OAHUM M3 0a30BBIX MPEIMETOB HAa YPOBHE CPEIHETO
oOmero oOpa3oBaHHs, Tak Kak oOOECrneYyMBaeT BO3MOXKHOCTb HW3Y4YEHHUsl Kak
JTUCUUIUINH €CTECTBEHHO-HAYYHOU HANPaBIEHHOCTH, TaK U TYMaHUTapPHOU.

Jlormueckoe MbIIUIEHHE, (HOPMUPYEMOE MpPU HU3YYEHUU OOYHarOIIUMUCS
MOHATUMHBIX OCHOB FEOMETPUU U MTOCTPOCHUU LEMOYKH JIOTHUECKUX YTBEPHKIACHUN
B XOJI¢ pEILIECHUs T'€OMETPUYECKUX 3aJay, YMEHHE BBIJBUTaTh M ONPOBEpPraTh
TUIOTE3bl HEMOCPEACTBEHHO MCIOIB3YIOTCS TMPU PEIICHUH 3a7ady €CTECTBEHHO-
HAyYHOTO IIUKJIA, B YACTHOCTHU U3 Kypca (DU3UKHU.

YMeHHE OpUEHTUPOBATHCS B MPOCTPAHCTBE UIPAET CYLIECTBEHHYIO POJb BO
BCEX O00JacTsIX AESITEeIbHOCTU uenoBeka. OpHeHTalus 4YeloBeKa BO BPEMEHH U



MPOCTPAHCTBE — HEOOXOAMMOE YCIOBHE €ro COIHaNIbHOTO ObITHS, (opma
OTPaXKEHUSI OKPY’KAIOIIEr0 MHUPA, YCIOBHE YCIEUIHOTO MO3HAHUS W aKTHUBHOIO
npeoOpazoBaHus  JAeWcTBUTENbHOCTH.  OmnepupoBaHHWE  MPOCTPAHCTBEHHBIMU
oOpazamMu 0OBEAUHSIET pa3HbIE BUIbI yU€OHOU U TPYAOBOM €ATEIbHOCTH, SIBISETCS
OJHUM M3 NPO(PECCHOHATBPHO BAXKHBIX KayeCTB, IIOATOMY aKTyajlbHa 3ajaua
dopMupoBaHus |y OOydYarOIIMXCS  MPOCTPAHCTBEHHOTO  MBINUICHHUS  Kak
Pa3HOBUAHOCTH OOpA3HOTO MBIIUICHHWS — CYIIECTBEHHOIO KOMIIOHEHTa B
HOJIFOTOBKE K MPAKTUYECKON AESITEIbHOCTU IO MHOTUM HalpaBJICHUSIM.
Ilenb ocBoeHus mporpaMMbl ydueOHOro kypca «l'eomerpus» Ha 06a3oBOM
ypoBHE O0O0yueHusi — 00meo0pa3oBaTeIbHOE U OOLIEKYJIBTYpPHOE pa3BUTHE
oOyuarouxcs yepe3 00ecrnedeHrne BO3MOKHOCTH MPUOOPETEHUS U UCTIOIb30BAHHUS
CUCTEMAaTUYECKUX TCOMETPHUUYECKMX 3HAHUH H  JIEHCTBUM, crneuuUIHBIX
rE€OMETPUH, BO3MOXKHOCTM  YCHEIIHOTO NPOAODKEHHS  O00pa3oBaHUA IO
CHELUATBHOCTSAM, HE CBSI3aHHBIM C MPUKJIAIHBIM UCIIOJb30BaHUEM T€OMETPHH.
[Iporpamma 1o reomeTpur Ha 0a30BOM YpOBHE INIpeIHa3HA4Ye€HA I
oOy4JaronmMxcs CpeqHE MIKOJIbI, HE UCIBITHIBABIINX 3HAYUTEIBHBIX 3aTPyAHECHUM
Ha YpOBHE OCHOBHOIO 00111ero oopa3zoBanusi. TakuMm oOpa3om, oOydaromuecs: Ha
0a30BOM YpPOBHE JOJIKHBI OCBOUTH O0IIIME MAaTEMAaTUUECKUE YMEHUS, CBSI3aHHBIE CO
cHelM(PUKON reOMETpUU U HEOOXOIUMBIE I KU3HU B COBPEMEHHOM OOILECTBE.
Kpome 3Toro, oHM UIMEIOT BO3MOXHOCTh H3yUYUTh F€OMETPHUIO OoJiee ri1y0oKo, eciu
B JlaJbHEHIIEM BO3HHKHET HEOOXOAMMOCTh B T'€OMETPUYECKHUX 3HAHUSAX B
npo(hecCUOHATBHOM JesATENbHOCTH.
JlocTmkeHre LelMM OCBOCHHUS MPOrpaMMbl 00ECIIEYMBAETCS pEILICHUEM
COOTBETCTBYIOIIMX 3aj1ad. [IpuopuTeTHBIMM 3ajadyamMM  OCBOEHHA  Kypca
«I"'eomeTpumn» Ha 6a30BoM ypoBHE B 10—11 kiaccax gBisitoTCS:
e (opmMupoBaHMEe MNpEACTaBIECHUS O TEOMETPUM KaK YacTH MHPOBOM
KYJbTYPbI 1 OCO3HAHHE €€ B3aUMOCBS3H C OKPY>KAFOIUM MUPOM;

e (opMHpOBaHHE MTPEICTAaBICHHUS O MHOIOTPaHHUKAX U TeJlaX BpallleHus KaK
O BAXKHEWIIMX MATEeMATHYECKHMX MOJEINAX, MO3BOJIAIONIMX OMHUCHIBATH U
U3y4aTh pa3HbIe ABJICHUS OKPYKAIOLIEro MUpa;

e (opMupoBaHue yMEHHsI pacro3HaBaThb Ha YepTEkKax, MOACISIX U B

peasbHOM MHpPE MHOTOTPAaHHUKH U TeJla BPAIICHHUS;

e OBJIaJICHUE METOJIaMHU PEIECHUs 3a/1a4 Ha MOCTPOCHMsI Ha M300paMeHUsIX

POCTPAHCTBEHHBIX (PUTYD;
e (opMupoBaHue yMEHHUS ONEPUPOBATH OCHOBHBIMH TMOHSTHSIMH O
MHOTOTpaHHHUKAX U TeJlaX BPALICHUs U UX OCHOBHBIMU CBOMCTBAMU;

e OBJIAJICHUE  QJITOPUTMAMH  PELICHUS  OCHOBHBIX  THUIIOB  3ajady;

dbopMUpOBaHHE YMEHHS NPOBOAUTH  HECIOXKHBIE  JIOKa3aTeIbHbIE



pacCcy X JIeHUs B XOJI€ PEUICHHs] CTEPEOMETPUYECKUX 3aJad U 3aJad C
MPAKTHUECKUM COJICP)KaHUEM;

e Pa3BUTHE MHTEJUIEKTYAJIbHBIX U TBOPUYECKUX CIIOCOOHOCTEN 00YyUarOIINXCH,
MO3HABATEJILHON aKTUBHOCTH, UCCIIEIOBATENBCKUX YMEHHUM, KPUTUYHOCTH
MBIIILJICHUS;

o (dopmupoBanue (yHKIIMOHATHEHOW TPAMOTHOCTH, PEJIEBAHTHOM T€OMETPUU:
YMEHHE Paclo3HaBaTh MPOSBICHUS T€OMETPUUECKIX MOHATUN, 0OBEKTOB U
3aKOHOMEPHOCTEH B pEaNbHbIX XKU3HEHHBIX CUTYyallUiX U MPU U3YYECHUU
IpPYruX  y4eOHBIX  MPEIMETOB,  TPOSBICHUS  3aBUCUMOCTEH U
3aKOHOMEPHOCTEH, (OPMYJIMPOBATh UX HA A3BIKE TEOMETPUU U CO3/1aBaTh
T€OMETPUUECKUE MOJENH, TNPUMEHSATh OCBOCHHBIM TI€OMETPUYECKHIA
anmapaT A pelIeHUS ~ TNPAaKTHKO-OPUEHTHUPOBAHHBIX  3ajad,
UHTEPHPETUPOBATH U OLICHUBATH MOJYUYECHHbBIE PE3YJIbTATHI.

OTINYUTENBEHON OCOOEHHOCTHIO MPOTPaMMBbl SIBISIETCSl BKJIIOYEHHE B KYypC
CTEpEOMETPHUH B HaJalle €ro U3y4eHHs 3a/1a4, pEIIaeMbIX Ha YPOBHE HHTYUTHBHOTO
MO3HAHMS, U OMpPENeIEHHBIM 00pa30M OpraHMW30BaHHAs paboTa HaJA HUMH, YTO
CIOCOOCTBYIOT Pa3BUTHUIO JIOTHUECKOTO W TMPOCTPAHCTBEHHOTO MBIIICHUS,
CTUMYJHMPYET NPOTEKAHUE NHTYUTUBHBIX MIPOLIECCOB, MOTUBUPYET K JajbHEHIIEMY
U3YYEHHUIO NPEIMETA.

[Tpenmourenue OTAAETCS HATISIIHO-KOHCTPYKTHBHOMY METOIY OOY4YEHHS, TO
€CTh TEOPETUUYECKNE 3HAHUA MMEIOT B CBOCH OCHOBE UYBCTBEHHOCTH MPEIMETHO-
IPAKTUYECKON JNeATeIbHOCTU. Pa3BuTHE NPOCTPAHCTBEHHBIX IPEACTABICHUN Yy
y4dalmxcs B Kypce cTepeoMeTpHH IPOBOAUTCS 3a CUET pEIIeHUs 3a]ad Ha CO3JaHHe
IPOCTPAHCTBEHHBIX 00pa30B W 3a/lad Ha OINEPUPOBAHUE MPOCTPAHCTBEHHBIMU
oOpazamu. Co3znganue oOpaza NTPOBOJUTCS C OMOPOM Ha HAMISAHOCTh, a
OTepUpPOBAaHUE 00Pa30M — B YCIOBHSIX OTBICYCHUS OT HATJISTHOCTH, MBICIEHHOTO
U3MEHEHUS €ro UCXOJIHOTO COJEpKaHusl.

OcHOBHBIE cozeprKaTelibHble TUHUU Kypca «l'eomerpum» B 10—-11 kiaccax:
«MuororpanHukny, «[IpsiMbie U MIIOCKOCTH B IPOCTPaHCTBE», « Tena BpalieHus»,
«BexTopsl U KOOpIWHATH B MpocTpaHCcTBe». DOpMUPOBAHHE JTIOTHUECKUX YMEHHH
pacmpezensercss He TOJIBKO M0 COAep KaTeIbHBIM JIMHUSM, HO U TI0 TOAaM 00y4eHus
Ha ypPOBHE CPEIHETO 00111ero 00pa3oBaHus.

Conepxxanue o0pa30oBaHUs, COOTBETCTBYIOLIEE MPEAMETHBIM pe3yibTaTaM
OocBoeHHUs pabodeil TporpamMMbl, paCHpPEeNEHHBIM TI0 TOAaM OO0ydYeHwus,
CTPYKTYpUPOBAaHO TaKUM 00pa3oM, 4YTOOBI OBJIAJEHHUE TE€OMETPUUCCKIMHU
MNOHSTUSAMU U HAaBBIKAMHU OCYIIECTBIISIIOCH MOCIEI0BATENFHO U MOCTYNATENbHO, C
COOJIIOICHHEM MPUHIUIIA TPEEMCTBEHHOCTH, YTOObI HOBbIE 3HAHUS BKJIIOYAJIUCH B
OOIIyI0 CHUCTEMY T€OMETPHUYECKHX MPEICTaBICHUN OOYydaroUuXcs, pacuiupsis U
yriyosisis e€, o0pasyst MpOYHble MHOKECTBEHHBIE CBA3H.



MECTO YYEBHOI'O KYPCA B YYEGHOM IIVIAHE

Ha u3ydenue reoMeTpun oTBOAUTCA 2 4aca B Henenmo B 10 kiacce u 1 yac B
Heneno B 11 kitacce, Bcero 3a Ba rojia ooyuenus - 102 yueOHbIX yaca.



COIAEPKAHUE YYEBHOI'O KYPCA
10 KITACC

IIpsiMmble ¥ IVIOCKOCTH B IPOCTPAHCTBE

OCHOBHBIE  NOHATHS  cTepeoMeTpuu. Touka, npsMas, IUIOCKOCTD,
npoctpancTBo. lloHATHE 00 aKCMOMATHMYECKOM IOCTPOCHHM CTEPEOMETPHUU:
aKCHOMBI CTEPEOMETPHUH U CIEACTBUSA U3 HUX.

B3anMmHOE pacnosioKeHue MpsSMBIX B IPOCTPAHCTBE: INEPECEKAOIIUECH,
NapajulesIbHble W CKpeummBaronmecs npsamble. [lapajuiensHOCTE NpsAMBIX U
IUIOCKOCTEH B IPOCTPAHCTBE: MapajUICNIbHbIE IPSMBIE B NPOCTPAHCTBE;
NApAJLIENBHOCTh TPEX MPSAMBIX; NAPAIEIBHOCTD MPSMON U IUIOCKOCTH. YTIIBI C
COHAIIPABJICHHBIMA CTOPOHAMH; YIOd MEXAy MNpPSIMBIMA B IIPOCTPAHCTBE.
[TapannenbHOCTh INTIOCKOCTEN: MapaJlyIeNbHbIE INIOCKOCTH; CBOMCTBA MapaJuIeIbHBIX
miockocte. [Ipocreifirie mpocTpaHCTBEHHbIE (UTYPHI HAa TJIOCKOCTU: TETPadp,
KyO, mapajuiesenunes; NOCTPOCHUE CEUCHUN.

[leprieHIUKYJISAPHOCTD MPSIMOMN U IUIOCKOCTH: NEPIEHAUKYJIIIPHBIE IIPSMBIE B
IIPOCTPAHCTBE, NPSAMBIE MAPAJUICIBHBIE W MEPIECHAUKYJSIPHBIE K INIOCKOCTH,
IIPU3HAK NEPHEHAUKYJISIPHOCTA TMPSAMOM M IUIOCKOCTH, TEOopeMa O MpsAMOU
IIEPIICHIUKYJIIPHOU IUIOCKOCTH. YTUIBI B IIPOCTPAHCTBE: YIOJI MEXAY HNPSIMON U
IUIOCKOCTBIO;  ABYTPAHHBIM  yroj, JIMHEHMHBIM YroJl JBYIPaHHOIO  yrJa.
IleprieHIUKYJISp ¥ HAKIIOHHBIE: PACCTOSIHUE OT TOYKHU 1O IUIOCKOCTH, PACCTOSHUE
OT MPSIMOM 110 MIIOCKOCTH, MPOEKIUS (PUTYPBI HA TUIOCKOCTh. [ leprneHIuKyIapHOCTb
IJJOCKOCTEN: NMPU3HAK MEPHEHAUKYISAPHOCTH ABYX IUIOCKOCTeW. Teopema o Tpéx
IIEPIICHIUKYJISPAX.

MHoOrorpaHHuKH

[loHATHE MHOTOrpaHHUKA, OCHOBHBIE 3JIEMEHThl MHOTOI'PAHHUKA, BBITYKJIbIE
Y HEBBIITYKJIbIE MHOTOIPAHHUKH; Pa3BEPTKA MHOTOrpaHHuka. [Ipu3ma: N-yronpHas
pU3Ma; TPaHU U OCHOBAHUS MPU3MBIL; MpsAMas U HAKIOHHAs MPU3MbL, OOKOBast U
IIOJIHAs IIOBEPXHOCTh IIPU3MBI. [Tapannenenunen, IPSAMOYTOJIBHBIN
napajuiesienunes; U ero csoucrsa. llupammpa: n-yronpHas nupamuza, TpaHU U
OCHOBAaHME MUPAMHUJIbI; OOKOBAs M TOJIHAS TOBEPXHOCTh MUPAMUbL; TPABUIIbHAS U
yceu€HHas nupamMuaa. OJEMEHTBl Npu3Mbl W nupamunabl. lIpaBunbHbIE
MHOTOI'PAHHHUKH: TOHSITHE MPAaBWJIBHOIO MHOIOTPAHHMKA; ITpaBWIbHAS NpHU3Ma U
IpaBWIbHAs NUPaMHUAA; NPaBWIbHAs TpPEyroibHAas NUpPaMUAa U MPABUIbHBIN
TeTpadap; KyO. IlpeacraBieHue O MpaBWIBHBIX MHOTOTPAaHHUKAX: OKTadp,
noaekadip U ukocadap. CeueHust npu3Mbl U TUPAMHUIBI.

CumMeTpuss B IIPOCTPAHCTBE: CUMMETPHSI OTHOCUTEIBHO TOYKH, IPAMOM,
IJIOCKOCTH. DJIEMEHTBI CAMMETPHH B IUPAMUJIAX, HapAJJIEIICIUIIE1axX, TPaBUIbHBIX
MHOTI'OTPaHHHKAX.

Bbluncienre 31€MEHTOB MHOTOTPAaHHUKOB: péOpa, IuaroHaiu, YIJIbL.
[Inomans OOKOBOW MOBEPXHOCTH W TIOJHOM MOBEPXHOCTH MPSIMON MPHU3MBI,
IJI0IAAb OCHOBaHUH, TeopeMa 0 OOKOBOI MOBEPXHOCTH MpsAMOI pu3Msl. [ nomaas



OOKOBOW IOBEPXHOCTH M TMOBEPXHOCTH MPAaBWIBHOW NHPaMHUJIBI, TEOPEMA O
wioaau yceu€Huoi nupamusl. [loustue 06 06péme. OOBEM MUpamMuIbl, IPU3MBI.

[Tomo6ubie Tenma B mpocTtpaHcTBe. COOTHOIICHUS MEXIY IUIONIAISIMH
OBEPXHOCTEHN, 00bEMaMU NOJTOOHBIX TEJL.

11 KIIACC

Tesia Bpalenus

HunuHapuyeckas MTOBEPXHOCTB, o0Opazyroiue HIHHAPUIECKOU
MOBEPXHOCTH, OCh UWJIUHJIPUYECKOW TMOBEpXHOCTU. [[unuHap: oOcCHOBaHUA U
OOKOBasi TMOBEPXHOCTb, OOpasylomias M OCb;, IUIOMaJb OOKOBOW U TMOJHOU
MTOBEPXHOCTH.

Konnueckass moBepXHOCTh, 00pa3yroliue KOHUYECKOW MOBEPXHOCTH, OCh U
BEpIIMHA KOHUYECKOHN MOBepXHOCTU. KOHyC: OCHOBaHuME U BEpIIKMHA, 00pa3yromias
1 OCb; TIJIOIIA/1b OOKOBOM U TIOJIHOM MOBEPXHOCTH. Y CEYEHHBIN KOHYC: 00pa3yrolue
Y BBICOTA; OCHOBAHUS U OOKOBAsi TOBEPXHOCTb.

Chepa u map: ueHTp, paauyc, IAUAMETpP; IJIOMIAIL MOBEPXHOCTU ChEpHI.
B3auMHoe pacnonoxenue chepsl U IIOCKOCTH; KacaTellbHasl INIOCKOCTh K cdepe;
JI011a/1b CHEpPHI.

N3o00pakeHne Ten BpallleHus Ha TNIOCKOCTH. Pa3BépTka UIMH/pa U KOHYCA.

KomMOuHaruu e BpaiieHus 1 MHOTOTPaHHUKOB. MHOTOTrpaHHUK, ONTMCaHHbBIN
okoJ10 cdepsl; chepa, BiMcaHHAS B MHOTOTPAaHHUK, WU TEJIO BPAILICHHUS.

[Tonsarue 06 06bEMe. OcHOBHBIE CBOMCTBA 00bEMOB Te. Teopema 06 00BEME
NPsIMOYTOJILHOTO TMapajulesienunena v ciaeactBuss u3 He€. OO0bEM UMIMHIpA,
koHyca. O0BEM 1mapa u maomass chepsl.

[Togo6ueie Tena B mpocTtpaHcTBE. COOTHOIIEHUS MEXIY IUIOMIAISIMU
MOBEPXHOCTEHN, 00bEMaMU NTOI0OHBIX TEJL.

CeueHus Mz pa (MapajuieabHO U MEPIEHIUKYISIPHO OCH), CEYEHHUS KOHYyCca
(mapasnienbHOE OCHOBAHUIO U MPOXOJIAIIEE Yepe3 BEPILINHY ), CEUEHHUS LIapa.

BekTopbl 1 KOOPAUHATHI B IPOCTPAHCTBE

BekTop Ha m1ockocTy U B mpocTpaHcTBe. CI0KEHUE U BBIYUTAHUE BEKTOPOB.
YMHOKEHHE BEKTOpa Ha 4Kciio. Pa3nokeHne BeKTopa Mo TPEM HEKOMIUTAHAPHBIM
BekTopaMm. IlpaBuno mapamnenenunena. Pemenwe 3amay, CBS3aHHBIX — C
IPUMEHCHUEM TMpaBUJI JCUCTBUU C BekTopamu. [IpsmMoyrosibHas cucrema
KoopauHaT B npoctpaHcTBe. Koopamnatel BekTopa. Ilpocreimme 3amaun B
KOOpAMHATax. YTojl Mexay BekropaMu. CKaISIpHOE MNPOU3BECHHE BEKTOPOB.
Brruncnenue yrioB Mexy MPSMBIMH U TIOCKOCTAMHU. KoOpanHATHO-BEKTOPHBIM
METOJ TIPU PEIICHUU T€OMETPUUECKUX 3a/1au.



IIJIAHUPYEMBIE PE3YJIBTATBI
JIMYHOCTHBIE PE3YJIBTATDBI

JIM4HOCTHBIE pe3yJbTaThl OCBOCHHSI MPOrpaMMbl y4eOHOTO MpeaMeTa
«MaremaTrka» XxapakTepu3yrTCs:

I'paxxnanckoe BociuTanue:

c(hOpPMHUPOBAHHOCTHIO TPAKIAHCKON TTO3UIIMU 00YyYaIOIIErocs Kak akTUBHOTO
U OTBETCTBEHHOTO UYJ€Ha POCCHHUCKOTO OOIIECTBa, MPEACTABICHUEM O
MaTEeMaTHYECKUX OCHOBAaX (PYHKIIMOHUPOBAHUS PA3IUYHBIX CTPYKTYp, SIBICHUH,
npoLenyp TpaxAaHCKOro oOmiecTBa (BBIOOpPHI, OMPOCHI W Tp.), YMEHUEM
B3aUMOJCUCTBOBATh C COLUAIBHBIMA HHCTUTYTAMHU B COOTBETCTBUU C HX
(GYHKIUSAMY 1 HA3HAUYCHHUEM.

IlarpuoTrn4yeckoe BOCIIUTAHKE:

c(hOpMUPOBAHHOCTHIO POCCUICKON IpakTaHCKOW UJICHTUUHOCTU, YBAKECHUS K
IIPOIIIOMY U HACTOSIIEMY POCCUNCKOW MAaTEMATUKH, [IECHHOCTHBIM OTHOILIEHUEM K
JOCTHXKEHUAM POCCUMCKUX MATEMATUKOB U POCCUMCKOM MAaTEMaTUYECKOM IIKOJIBI,
K HCIOJb30BAHUIO 3THUX JOCTHKEHUU B JPYrMX HayKax, TEXHOJIOTIHUAX, cpepax
DKOHOMHKH.

JlyXOBHO-HPaBCTBEHHOI'0 BOCIIMTAHMS:

OCO3HAaHHUEM JyXOBHBIX LIEHHOCTEN POCCUICKOTO Hapoaa,
C()OPMUPOBAHHOCTbIO ~ HPABCTBEHHOIO  CO3HAHUS, ATHUYECKOIO  IOBEJEHUS,
CBS3aHHOTO C MPAKTUYECKUM ITPUMEHEHUEM TOCTMIKEHUN HAYKH U JAEATEIbHOCTHIO
y4€HOI0; OCO3HAaHUEM JIMYHOTO BKJIaJa B MOCTPOCHHUE YCTOMUYUBOTO OyAYIIETO.

JdcTeTHYECKOe BOCTIMTAHUE:

ACTETUYECKUM OTHOLICHUEM K MHpPY, BKJIKOYAsl ICTETUKY MAaTEMaTHUYECKHUX
3aKOHOMEPHOCTEM, 00BEKTOB, 3314, PEIICHUM, pacCyKICHHI; BOCIPUMMYHBOCTHIO
K MaTEMAaTHUYECKUM aCIIEKTaM Pa3JIMYHbIX BUJIOB HCKYCCTBA.

Pdu3nyecKoe BOCIIUTAHKE:

c(OPMHUPOBAHHOCTHIO YMEHHS TPUMEHSATh MaTeMaTHYEeCKUe 3HaHUS B
MHTEepecax 30pOBOro M 0€30MacHOro odpas3a *KU3HU, OTBETCTBEHHOI'O OTHOILLIEHUS
K CBOEMY 3JI0POBBIO (370pOBOE€ MUTAHHUE, COATTAHCUPOBAHHBIN PEKUM 3aHATUU U
OTZIbIXa, peryJigpHas (pu3nyeckasi akTUBHOCTH); PU3MUECKOTO COBEPIIICHCTBOBAHMS,
IIPU 3aHATUAX CIIOPTUBHO-0310POBUTEIBHOMN AEATEIBHOCTHIO.

TpynoBoe Bociutanue:

TOTOBHOCTBIO K TPYAY, OCO3HAHMEM IIEHHOCTH TPYAOIIOOMS; MHTEPECOM K
paznmuyHbiM  cepaM  MPOPECCHOHAIBHOM  JAESATENbHOCTH, CBSA3aHHBIM  C
MaTE€MaTUKOW M €€ MPWIOKEHUSMU, YMEHHUEM COBEpLIaTh OCO3HAHHBIM BHIOOD
Oynymeli mnpodeccnrn W peamu3oBbIBATh COOCTBEHHBIC >KMU3HEHHBIC IIJIAHBI,
TOTOBHOCTBIO M  CIIOCOOHOCTBIO K  MaTeMaTHUYecKoMy OOpa30BaHHUIO U



caM000pa30BaHUI0 HA TMPOTSHKEHUU BCEU >XWU3HH; TOTOBHOCTHIO K AKTUBHOMY
YYaCTHIO B PEIICHUH MPAKTHUECKUX 3a/1a4 MATEMAaTHICCKON HAIIPABICHHOCTH.

IKO0JIOrHIeCKOe BOCIIUTAHHE:

C(OPMHPOBAHHOCTBIO DKOJIOTHYCCKON KYJIbTYphl, IMOHUMAHHEM BIIASHHS
COIIMAJIBHO-D)KOHOMHYECKHUX TIPOIIECCOB HAa COCTOSHUE MPUPOTHON M COIUAIBLHOM
Cpembl, OCO3HaHWEM TJ00aTbHOTO XapakTepa SKOJOTHYECKHX TMpoOJieM;
OpHEHTalMeld Ha TMPUMEHEHHE MAaTeMAaTHYeCKUX 3HAHWM IS pelieHUs 3aaad B
00J1aCTH OKPYIKAFOIICH CPEJIbl, ITITAHUPOBAHUS IIOCTYIIKOB M OIICHKH X BO3MOYKHBIX
MIOCJICJICTBUM JUTSI OKPYKAIOIICH CPeIbl.

IleHHOCTH HAYYHOTO MO3HAHMSI:

c(hOPMHPOBAHHOCTHI0O MHUPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  Pa3BUTHS HAyKM W  OOIICCTBEHHOM TMPAKTUKH, [MOHUMaHUEM
MaTeMaTHYECKOW HayKH Kak cdepbl 4YeIoBEUeCKOW MIesATEeNbHOCTH, JTaloB €&
pa3BUTHUS M 3HAYMMOCTH JUISI PAa3BUTHS IUBUIM3ALMH; OBJAJCHUEM SI3BIKOM
MaTeMaTHKH W MaTEeMaTHYeCKOHW KYJIbTYpOH KaK CPEICTBOM IIO3HAHHUS MUPAa;
TOTOBHOCTBIO OCYIIECTBIIATH IMPOCKTHYIO M HCCICIOBATENBCKYIO ACATEIHHOCTD
WHIUBUyaJIGHO U B TPYTIIIE.

METAIIPEAMETHBIE PE3YJ/IbTATDBI

MeTtanpenMeTHbIe Pe3yJIbTaThl OCBOCHUS IMPOTpaMMbl YYEOHOro MpeameTa
«Marematuka XapaKTepU3yITCS OBJIAJICHUEM YHUBEPCATbHBIMU
NO3HABAMENbHLIMU  OCUCMBUAMU,  VHUBEPCANbHLIMU — KOMMYHUKAMUBHBIMU
0elcCmeusMuU, YHUBEPCANbHbIMU Pe2YIIMUSHBIMU OCUCTNEUIMU.

1)  Vuusepcanvomvie  nozmasamenvhvle — Oelicmeus, — 0becneuusarom
Gopmuposanue 06a308bIX KOSHUMUBHLIX NPOYECCO8 00yuarouwuxcs (oceoeHue
Memo008  NO3HAHUA — OKpYJCamoweeo  Mupa;  npumeHeHue  J102U4ecKux,
Uccne008amenbCKux onepayull, ymeHuil pabomams ¢ uHgopmayueti).

ba3oBble jornueckue aeicTBus:

e BBIABIISITh U XapaKTEPU30BaTh CYIIECCTBEHHBIE MPU3HAKA MATEMATUYECKUX
OOBEKTOB, TOHSATUN, OTHONICHUN MEXAY MOHATUAMU, (HOPMYIUPOBATH
OTIpENeNCHUS]  TOHATHH; YCTAHABIIMBATh CYIICCTBEHHBIA  TpPH3HAK
KJIacCU(PHUKaAMK, OCHOBAaHUA Uil OOOOIIEHUS W CpaBHEHUS, KPUTEPUU
MIPOBOJIMMOTO aHAJTN3A;

e BOCIpPUHUMATH, (OopMyIHpOBaTH W MPEOOPa30BHIBATH  CYXKICHHS:
YTBEPAUTEIbHbIE W OTpHUIIATEIbHBIC, CAWHUYHBIC, YACTHBIE U OOIIHE;
YCIIOBHBIC;

e BBIABIATH  MaTEeMaTHYECKHE  3aKOHOMEPHOCTH,  B3aWMOCBSI3U M
npoTtuBopeursi B (akTax, MAaHHBIX, HAONIOJCHHSIX U YTBEPXKIACHUSIX;
npemiaraTh KpUTEPUH JIJISl BBISIBJICHHS 3aKOHOMEPHOCTEHN U IPOTUBOPEYUHIA,



e J€JaTh BBIBOJBI C HCIIOJb30BAHUEM 3aKOHOB JIOTMKH, JEAYKTHUBHBIX M
WHIYKTUBHBIX YMO3aKJIFOUEHHI, YMO3aKIIFOUEHHI 110 aHAJIOTUH;

e IPOBOJHUTH CaMOCTOSITEIIBHO J0Ka3aTeIbCTBA MaTEeMaTUYECKHUX
YTBEPXKJICHUM (TpsSMbIE U OT MPOTUBHOTO), BHICTPAUBATh apryMEHTAIIHIO,
NPUBOAUTH MPUMEPHl M KOHTPIPHUMEPHI; OOOCHOBBIBATH COOCTBEHHBIE
CYXKICHHS U BBIBOJIBI,

e BbBIOMpaTh cmoco0 pemieHUs y4yeOHOM 3ahauu (CpaBHUBATH HECKOJIBKO
BApUAHTOB pelIeHUs, BBIOMpaTh Hauboiee MOAXOASINIMA C Y4ETOM
CaMOCTOSATENbHO BBIJIEJICHHBIX KPUTEPHUEB).

Ba3oBnle ucciiegoBarejbcKue 1eHCTBUA:

e HCIIOJB30BAaTh BOMPOCHI KaK MCCJIEAOBATEIBCKUI MHCTPYMEHT MO3HAHMS;
dbopMyIMpoBaTh BOIMPOCH], (PUKCHUPYIOLIHME MPOTUBOPEUHE, MpoOIEMYy,
yCTaHABIMBAaTh  HCKOMOE€ M  JlaHHO€, (OpPMHUPOBATH  TUIIOTE3Y,
apryMEHTUPOBATh CBOKO MO3ULUIO, MHEHHUE;

e TMPOBOJUTH CaMOCTOATENIBHO CIUTAaHUPOBAaHHBIN AKCIIEPUMEHT,
UCCJIEIOBAHUE TI0 YCTAHOBJIEHUIO OCOOEHHOCTEH MAaTeMaTH4eCKOro
OOBEKTa, SABJICHMS, TMPOLECCA, BBISIBICHUIO 3aBUCUMOCTEH MEXKIY
00BEKTaMHU, SIBICHUSMU, IPOIIECCAMU;

e CaMOCTOSITEJIBHO (POPMYJIUPOBATH OOOOIIEHUS U BBIBOABI 110 pe3yabTaTaM
IPOBENEHHOTO HAOJIOJEHUS, MCCIEAOBAHMS, OLIEHUBATh JAOCTOBEPHOCTH
MOJTYYEHHBIX PE3yJIbTaTOB, BHIBOJIOB U 000OIIECHUI;

e IIPOTHO3MPOBATh BO3MOXHOE Pa3BUTHE IIPOLIECCA, A TAKXKE BBIIBUTATh
IPEATIOJIOKEHNS O €r0 PA3BUTHH B HOBBIX YCJIOBUSX.

Pabora c nunpopmanueii:

e BBIABJIATH Ne(UINTHI MH(OPMALIUHY, TaHHBIX, HEOOXOANMBIX ISl OTBETA HA
BOIPOC U JJIsI pEUICHUS 3a/1auH;

e BbIOMpaTh MHGOPMALMIO U3  HCTOYHHKOB  PA3JIMYHBIX  THIIOB,
aHaJIM3UpPOBaTh, CUCTEMATU3UPOBATh U WHTEPHPETUPOBATH MHPOPMAIUIO
Pa3IMYHBIX BUJIOB U (GOPM MpPEACTaBICHUS;

e CTPYKTYpUpOBaTh MHPOPMALIHIO, IPEJCTABIATh €€ B Pa3IM4HbIX (popMax,
WJUTIOCTPUPOBATH TpadUueCcKH;

e OIICHUBATH Ha/IEKHOCTD uH(popMauu o CaMOCTOSTEJIBHO
c(OpMYJIMPOBAHHBIM KPUTEPHUSIM.

2) Vuusepcanvmvie KOMMYHUKAmMUGHbBlE  OcliCmeus, 0becnedusaom

choOpMUPOBAHHOCMb COYUATILHBIX HABLIKOG 00VUAIOUWUXCHL.

Oo0wmenne:

e BOCHPUHUMATH U (POPMYIHPOBATH CYXKIECHUS B COOTBETCTBUHU C YCIOBHSIMU
U LIETISIMU OOILIEHUS; SICHO, TOYHO, TPaMOTHO BBIPa)KaTh CBOIO TOUKY 3PEHUs



B YCTHBIX U MUCHMEHHBIX TEKCTaX, /1aBaTh MOSCHEHUS MO XOJy PEIICHUs
3a/1aul, KOMMEHTHUPOBATh MOJYYEHHBIN pe3yIbTaT;

B X0J1€ 00CYKIEHUS 3a/1aBaTh BOIPOCHI MO CYHIECTBY 00CYK/1a€MOM TEMBI,
poOJIeMBbl, perraeMoi 3a/1auu, BbICKa3bIBaTh UEH, HAIICJICHHBIC HAa TTOUCK
pPEILIEHHUsI; COMNOCTAaBIATh CBOM CYXIECHUS C CYXIACHUAMH JpPYTrUX
YYaCTHUKOB JHAaliora, OOHApyXUBaTh Pa3Wdyhe U CXOJCTBO IMO3UILHUN; B
KOpPEKTHOM popme popMyTUpOBaTH pa3HOTIIACHS, CBOU BO3PAXKEHUS;
NPEACTABIATh  PE3yJbTAaThl  pEIICHHS  3aJadyd,  OKCIEPUMEHTA,
UCCJIEIOBAHMUS, IPOEKTA; CAMOCTOSATEIHLHO BEIOUPATH (POPMAT BBHICTYTUICHHUS
C yu€ToM 3aja4 MPE3eHTALNN U OCOOCHHOCTEN ayIUTOPUH.

CoTpyaHu4ecTBO:

MMOHUMATh U UCTIOJIH30BaTh MPEUMYIIECTBA KOMAaHAHOW U MHIUBHUIYaIbHON
paboThl MpHU pelieHuU Y4YeOHBIX 3ajlay; MPUHHUMATH I€Jdb COBMECTHOMN
NESATEeIbHOCTH, IUJIAHUPOBATh  OPraHU3alldi0  COBMECTHOM  paboTHI,
pacmpenenarb BUAbl padOT, IOrOBAPUBATHCS, OOCYXJAaTh MNPOLECC U
pe3yJbTaT paboThl; 0000IIaTh MHEHHS] HECKOJIBKUX JIFOCH;

y4acTBOBATh B IPYMIOBBIX (popMax paboThl (00CYkIeHMs, OOMEH MHEHUM,
«MO3TOBBIE IITYPMbD» W UHBIC); BBINOJHATH CBOIO 4YacTh paOOThl U
KOOPJIMHUPOBATH CBOU JIEHCTBUS C APYTUMH WICHAMHU KOMaH/IbI; OIIEHUBATh
KaueCTBO CBOET0 BKJIaJa B OOMMA TPOAYKT IO  KPUTEPUSIM,
c(hopMyJIMPOBAHHBIM YUaCTHUKAMH B3aUMOJICHCTBUS.

3) Vuueepcanviuvie pecynamugnsle oeticmausi, 06ecneuusarom Gopmuposanue

CMBICTIOBBIX YCMAHOBOK U HCUSHEHHBIX HABLIKOS TUYHOCU.
Camoopranusamnus:

COCTaBJISITh IJIaH, AJITOPUTM PELICHHUS 33]1a4M, BHIOMPATh CIIOCO0 peleHus
C Y4ETOM UMEIOIIMXCS PECYPCOB M COOCTBEHHBIX BO3MOXKHOCTEH,
apryMEHTUPOBATh U KOPPEKTUPOBATH BAPUAHTHI PEIICHUI C Y4ETOM HOBOM
uH(popManuu.

CaMOKOHTPOJIb:

BIAJCTh HaBBIKAMHU TO3HABaTEIbHOM pedaeKcuu KaKk OCO3HAHMS
COBEPIIIAEMBIX JICHUCTBUN M MBICIUTEIBHBIX MPOLIECCOB, UX PE3YJIbTATOB;
BJIAJETh CIIOCOOAMHU CAMOIIPOBEPKHU, CAMOKOHTPOJIS MpoIiecca U pe3yibTaTa
pellIeHUsI MaTEMAaTUYECKOM 3a/1a4H;

MPEABUAETH TPYIHOCTH, KOTOPBIE MOTYT BOSHUKHYTH IIPH PELIEHUH 3a/1a4H,
BHOCUTH KOPPEKTHUBBI B JICATEILHOCTh HA OCHOBE HOBBIX OOCTOSITEHCTB,
JTAHHBIX, HAWJEHHBIX OINOOK, BHISBICHHBIX TPYAHOCTEM;

OIICHUBATh COOTBETCTBUE pe3yJibTaTa IEJIM W YCIOBHUSIM, OOBSICHSITH
MPUYMHBI JTOCTHXKEHUSI WIM HEJOCTHKEHUS PE3YJIbTATOB JIESITEIBbHOCTH,
HAXOJIUTh OMHUOKY, JaBaTh OIICHKY MPUOOPETEHHOMY OIIBITY.



INPEAMETHBIE PE3YJIBTATBI
10 KIIACC

OnepupoBarh NOHATUAMU: TOUYKA, IPsIMasi, INIOCKOCTb.

[IpuMEHSATh aKCMOMBI CTEPEOMETPUHM M CIEICTBHUS W3 HHUX IPU PEIICHUH
F€OMETPUYECKUX 3a/aY.

OnepupoBaTh NOHATUSIMU: MAPALIETBHOCTh U NEPIEHAUKYISIPHOCTD MPSAMBIX
U IIJIOCKOCTEH.

KnaccuguiupoBaTe B3aUMHOE pAaCIIOIOKEHHE MPSAMBIX M IUIOCKOCTEH B
IIPOCTPAHCTBE.

OnepupoBarth MOHATUAMM: JABYTPaHHBIA yroj, TpaHd ABYTPAHHOTO Yrija,
pedpo IBYrpaHHOrO yrIJia; JUHEMHBIA Yrojl ABYTPAHHOIO yrja; TpajycHas Mepa
JBYT'PAHHOT'O yTJIa.

OnepupoBaTb NOHATHUSAMU: MHOTOIPAHHMK, BBIIYKJIBIA M HEBBITYKJIBIN
MHOTOIPAHHHK, 3JIEMEHTHl MHOTOTPaHHUKA, MPABUIIbHBI MHOTOTPAHHUK.

Pacrio3HaBaTh OCHOBHBIE BHABl MHOTOIPAaHHHUKOB (NHpaMuia; MpU3Ma,
IPSIMOYTOJIBHBIN Mapaienenumnes, Kyo).

KnaccupunupoBate ~ MHOTOTpaHHHKHM,  BbIOMpass ~ OCHOBaHUS  JUIA
Kiaccu(ukauuy (BBITYKJIbIE M HEBBINYKJIbIE MHOTOTPAaHHUKHW; MPaBUIIbHBIE
MHOTOTPAHHHUKH; TIPSIMbIE U HAKJIIOHHBIE MPU3MBI, TapajuIeICIUIEAbI).

OnepupoBaTh MOHATUSAMHU: CEKYIas MJIOCKOCTh, CEUEHNE MHOTOIPAHHHUKOB.

OOBACHATH TPUHLIUIIBI IOCTPOCHUS CEYEHUH, NCTIOIBb3YSl METO/ CJIEIOB.

Crpouth ce€YeHUsT MHOTOIPAHHHKOB METOJOM  CIIE€AOB,  BBIIOJIHATH
(BBIHOCHBIE) TMJIOCKHE YEPTEXKH M3 PUCYHKOB MHPOCTHIX OOBEMHBIX (DUTYp: BUA
CBEpXY, COOKY, CHU3Y.

Pemmarp 3a7aun Ha HaxOXKJEHHE T€OMETPUUECKUX BEJIMYUH MO 00pas3lam Win
QITOpUTMaM, TNPHUMEHSS W3BECTHBIE AHAIUTUYECKHE METOJABl MPHU pELICHUU
CTaHJAPTHBIX MATEMATHYECKUX 3a7a4 HAa BBIYMCIICHUE PACCTOSHUN MEXKIY IBYMsI
TOYKaMH, OT TOYKM JO MNOPSIMOM, OT TOYKH JO IUIOCKOCTH, MEXIY
CKPELIMBAIOIIMMHUCS MPSIMBIMHU.

Pemmarp 3aaun Ha HaxXOXKJEHHE T€OMETPUUYECKUX BEJIMYUH MO 00pas3am Win
QITOPUTMaM, TNPUMEHSSI W3BECTHBIE AHAUTUYECKHE METOAbl MNPHU PEUICHUH
CTaHJAPTHBIX  MaTeMaTMYEeCKUX 3aJady Ha BBIYKMCICHHUE YIJIOB  MEXIy
CKPEUIMBAIOIIMMUCS MPSAMBIMH, MEXIYy NPsIMOM M  IUIOCKOCTBIO, MEXIY
MJIOCKOCTSIMH, IBYTPaHHBIX YTJIOB.

Bbruncnsate 00bEMBI M TJIOLIAAA MOBEPXHOCTEH MHOTOIPAaHHUKOB (TMpU3Ma,
NUpaMUJIa) C IPUMEHEHUEM (POPMYJT; BEIUKUCIATH COOTHOLIEHHS MEXTY TUIOIIAIIMU
MOBEPXHOCTEHN, 00bEMaMU MOJOOHBIX MHOTOI'PAaHHUKOB.



OnepupoBaTh TOHATHSIMH: CHMMETpPUS B TPOCTPAHCTBE, IIEHTP, OCh H
MJI0OCKOCTh CHMMETPHUH; IIEHTP, OCh U TIIIOCKOCTh CHMMETPUHU (DUTYPHI.

W3Bnekats, mnpeoOpa3oBhIBATh W HWHTEPIPETHPOBATH HHPOPMALHUIO O
MIPOCTPAHCTBEHHBIX T€OMETPUYECKHUX (PHUTypax, MPEACTABICHHYIO Ha YepTekKax U
pPUCYHKaX.

[TpumensaTh reomeTpudeckue HaKkThI 711 PEIICHHS CTEPEOMETPUICCKUX 3a/1a4,
MIPEAOJIarafoIiX HECKOIBKO IIIaroB PEIISHHUs, €CIIH YCIOBHS MPUMEHEHUS 3aaHbI
B SIBHOH (hopme.

[IpuMeHsTh TpOCTEHIIMEe TPOrpaMMHBIE CpPEICTBA UM DJCKTPOHHO-
KOMMYHHKAITHOHHBIE CHCTEMBI TIPH PEIICHUU CTEPEOMETPUICCKHX 3a]1ad.

[IpuBoaMTh TIpUMEPHI MATEMATUYECKUX 3aKOHOMEPHOCTEH B MPUPOJE H
YKU3HH, PACIIO3HABATH MPOSIBJICHUE 3aKOHOB T€OMETPUHU B UCKYCCTBE.

[IpuMeHsATh TMONy4YEHHBIC 3HAHUS Ha MPAKTUKE: aHAIM3UPOBATh peajbHbIC
CUTyallU W TPUMEHSTh HM3yYCHHbIE TOHATHUS B IMPOIIECCE IMOMCKA PEIICHUS
MaTeMaTU4eCKh CPOPMYITHPOBAHHON TPOOIEMBI, MOJACIUPOBATH PCATBHBIC
CUTyallil Ha S3bIKE TCOMETPUU, WCCICIOBaTh IIOCTPOCHHBIE MOJICTH C
WCITOJIb30BAaHUEM TCOMETPUUICCKUX TTOHATHI M TEOpPEM, anmapara aareOpsl; peniaTh
MPAKTUYECKUE 3a/1a4U, CBA3aHHBIE C HAXOXKIEHUEM I€OMETPUYCCKUX BEITUUHH.

11 KVIACC

OnepupoBaTh MNOHATUSIMH: LUJIUHIAPUYECKAs IOBEPXHOCTh, OOpa3yroIIue
HUJIMHAPUYECKOM MOBEPXHOCTH; LIMJIMH]IP; KOHUYECKAsi TOBEPXHOCTh, 00pa3yrolne
KOHUYECKOM MOBEPXHOCTH, KOHYC; cpepuueckasi HOBEPXHOCTb.

Pacno3naBath Tena BpamieHus (UIMHIP, KOHYC, cdepa U 1map).

OOBIICHATH CIOCOOBI MOTYUYEHUS TEJT BPAIECHUS.

KnaccudunmpoBats B3auMHOE pacnoyioskeHue chepbl U MIOCKOCTH.

OnepupoBaTh MOHSITUSIMU: IIAPOBOM CETMEHT, OCHOBAHUE CErMEHTa, BHICOTA
CEerMEHTa; IIapOBOM CJIOM, OCHOBAHME IIAPOBOrO CJIOS, BHICOTA LIAPOBOIO CIIOS;
IaPOBOU CEKTOP.

Boruucisate  00bEMBI M TIIOMIQM  TIOBEPXHOCTEM  Tel  BpalleHHUS,
r€OMETPUYECKUX TeJ C TpUMEHEHUEM (HopMyi.

OnepupoBaTh NOHATUSAMU: MHOTOT'PAHHUK, BIIMCAHHBIN B Cpepy 1 OMUCAHHBIH
okoJio cdepsr; chepa, BMcaHHAS B MHOTOTPAaHHUK WJTH TEJIO BPAIIICHMUS.

BBIYUCIISTE COOTHOMICHHSI MEXIY TUIOMAASIMU MOBEPXHOCTEH U 00bEMaMu
MOTO0HBIX TE.

N3o0paxxath u3ydaeMble (PUTYpPbl OT PYKH U C TPUMEHEHHEM MPOCTHIX
4epTEKHBIX HHCTPYMEHTOB.

BoITIOTHSTH (BBIHOCHBIE) TIJIOCKUE YEPTEKHU U3 PUCYHKOB IIPOCTHIX 00bEMHBIX
dburyp: BUI CBEpXY, COOKY, CHU3Y; CTPOUTH CEUEHUS TEJ BPAIICHHUA.



W3Bnekatb, HWHTEPNPETUPOBATH U MpeoOpa3oBbIBaTh HHOOPMALUIO O
IPOCTPAHCTBEHHBIX T€OMETPUUECKHUX (PHUTypax, MPEACTaBICHHYIO HAa YepTEeKax U
PUCYHKaX.

OrniepupoBaTh MOHATHEM BEKTOP B IPOCTPAHCTBE.

BBINONHATh JEWCTBUSL CJHOKEHUS BEKTOPOB, BBIYMTAHUA BEKTOPOB H
YMHOKEHHSI BEKTOPA HA YUCI0, OOBACHATH, KAKUMH CBOMCTBAMHU OHH 00JIaJaIOT.

[IpumeHsTh MpaBUIIO NMapajvieaenuneaa.

OnepupoBaTh NOHATUAMU: I€KAPTOBBI KOOPAUHATHI B IPOCTPAHCTBE, BEKTOP,
MOZYJIb BEKTOpPa, PABEHCTBO BEKTOPOB, KOOPAMHATHI BEKTOPA, YTOJd MEXIY
BEKTOpaMU, CKaJSIPHOE MPOU3BE/ICHHE BEKTOPOB, KOJUIMHEAPHBIE U KOMILIAHAPHBIC
BEKTOPBHI.

Haxonutbe cyMMy BEKTOPOB M IPOU3BEAEHUE BEKTOPA HA YHCIIO, YTOJI MEXKIY
BEKTOpaMH, CKaJSIPHOE IPOM3BEICHUE, pPacKIaAblBaTh BEKTOp IO JBYM
HEKOJUIMHEAPHBIM BEKTOPaM.

3aiaBaTh INIOCKOCTh YPABHEHUEM B JEKapTOBOM CHCTEME KOOPAUHAT.

[IpumensTh reomeTpruecKkue (HaKkThl IS PELICHHS CTEPEOMETPUUECKUX 3a/1aY,
MPEANOJIararoNX HECKOJIbKO IIAr0B PEIIEHHUs, €CIIH YCIOBHS IPUMEHEHHUS 3aaHbl
B sIBHOU (popme.

PemaTte npocreiime reoMeTpudecKue 3aJadyd Ha NPUMEHEHHE BEKTOPHO-
KOOPJIMHATHOTO METO/A.

Pemate 3agaun Ha J0Ka3aTeIbCTBO MAaTEMaTUYECKUX OTHOLIEHUUA U
HAX0XkJI€HUE F€OMETPUUECKUX BEJIMYMH 10 00pa3laM UM alrOpuTMaM, IpUMEHss
W3BECTHBIE METObI ITPU PEIIEHNUN CTAaHAAPTHBIX MATEMATUYECKUX 3a/1a4.

[IpumeHaTs nOpocTedIIne MPOTPAMMHBIE  CPEACTBA U DJIEKTPOHHO-
KOMMYHUKAIIMOHHBIE CUCTEMBI MPU PEIICHUH CTEPEOMETPUUYECKUX 3a/1aY.

[IpuBoAMTH MpUMEPHl MATEMATUYECKUX 3aKOHOMEPHOCTEW B MPUPONE U
YKU3HH, PACIIO3HABATH MIPOSIBJICHUE 3aKOHOB T'€OMETPUU B UCKYCCTBE.

[IpuMEHATh MOJYyYEHHBIE 3HAHUS HA IPAKTHUKE: aHAIM3UPOBATh pEaJbHbIC
CUTyallUM W TPHUMEHSITh H3yYEHHbIE TMOHATHS B IMPOLIECCE IMOUCKA PEIICHUS
MaTEeMaTUYeCKH CQPOPMYJIMPOBAHHON NPOOIEMBbI, MOAEIUPOBATH pPEabHbIE
CUTyalluM Ha A3bIKE T€OMETPUHU, HCCIEAOBaTh IOCTPOECHHBIE MOJAEIU C
UCIIOJIb30BaHUEM T€OMETPUYECKUX MOHATHI U TeopeM, anmapaTa anreOpbl; pemaTh
IIPaKTUYECKUE 3a/1a4U, CBA3aHHBIE C HAXOKIECHUEM F€OMETPUYECKUX BEIUYHH.
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6 OBHEMBI MHOTOTPAHHHKOB 9 1 l;tltf)lzi//ql%%rgepttr)\(/ZOOG.narod.ru/ Lessons/10-
7 HOBTOpeHI/IeZ CCUCHUA, 4 1
PACCTOSAHUA U YTIJIbI
BIIEE KOJIMYECTB
OB © ¢TBO 68 6 0

YACOB I10 ITPOTPAMME



https://resh.edu.ru/subject/lesson/4756/
http://metodisty.ru/m/files/view/prezentaciya_dlya_sozdaniya_motivacii_k_teme_-izobrazhenie_prostanstvennyh_figur_na_ploskosti
http://metodisty.ru/m/files/view/prezentaciya_dlya_sozdaniya_motivacii_k_teme_-izobrazhenie_prostanstvennyh_figur_na_ploskosti
http://metodisty.ru/m/files/view/prezentaciya_dlya_sozdaniya_motivacii_k_teme_-izobrazhenie_prostanstvennyh_figur_na_ploskosti
http://metodisty.ru/m/files/view/prezentaciya_dlya_sozdaniya_motivacii_k_teme_-izobrazhenie_prostanstvennyh_figur_na_ploskosti
https://resh.edu.ru/subject/lesson/4756/
http://geometry2006.narod.ru/Lessons/10-11/22a.pptx
http://geometry2006.narod.ru/Lessons/10-11/22a.pptx
http://geometry2006.narod.ru/Lessons/10-11/20h.pptx
http://geometry2006.narod.ru/Lessons/10-11/20h.pptx
http://geometry2006.narod.ru/Lessons/10-11/24.pptx
http://geometry2006.narod.ru/Lessons/10-11/24.pptx
http://geometry2006.narod.ru/Lessons/10-11/11/13a.pptx
http://geometry2006.narod.ru/Lessons/10-11/11/13a.pptx

1

1 KJIACC

Ne HaumenoBaHue pa3jiesioB U
n/m TeM NPpOrpaMMbl

KoanuecTBO 4acoB

Bcero

KonTpoJbHbIe
padoThI

IIpakTHyeckue
padoThI

JuaekTpoHHbIe (HU(POBbHIE)
o0pa3oBaTe/bHbIE PeCypChl

Tena BpaieHus

12

http://geometry2006.narod.ru/Lessons/10-
11/11/2 4 a.pptx

OO0BEMBI TENI

http://geometry2006.narod.ru/Lessons/10-

11/11/14c.pptx
http://geometry2006.narod.ru/Lessons/10-

11/11/16a.pptx
http://geometry2006.narod.ru/Lessons/10-

11/11/18a.pptx

BekrTopsl 1 KOOpIMHATEI B
IIPOCTPAHCTBE

10

http://geometry2006.narod.ru/Lessons/10-

11/9a.pptx
http://geometry2006.narod.ru/Lessons/10-

11/9b.pptx

4

[ToBTOpenue, o6odIIEHNE,
cucTeMaTu3alus 3HaHu!

OBIIEE KOJIMYECTBO YACOB
I10 ITPOIT'PAMME
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http://geometry2006.narod.ru/Lessons/10-11/11/2_4_a.pptx
http://geometry2006.narod.ru/Lessons/10-11/11/2_4_a.pptx
http://geometry2006.narod.ru/Lessons/10-11/11/14c.pptx
http://geometry2006.narod.ru/Lessons/10-11/11/14c.pptx
http://geometry2006.narod.ru/Lessons/10-11/11/16a.pptx
http://geometry2006.narod.ru/Lessons/10-11/11/16a.pptx
http://geometry2006.narod.ru/Lessons/10-11/11/18a.pptx
http://geometry2006.narod.ru/Lessons/10-11/11/18a.pptx
http://geometry2006.narod.ru/Lessons/10-11/9a.pptx
http://geometry2006.narod.ru/Lessons/10-11/9a.pptx
http://geometry2006.narod.ru/Lessons/10-11/9b.pptx
http://geometry2006.narod.ru/Lessons/10-11/9b.pptx
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1. Marematuka. ['eomerpus: 10-11 — e kimaccer: yriy0iaeHHbIN ypoBeHb: yueOHUK/JI. C. AtanacsH, B. ®. byry3os, C. b. Kagomies — M.:
[Ipocsemenue, 2023

METOJUYECKHNE MATEPHAJIBI JIJIAA YUUTEJIA

2. CaaksH C.M., byty3os B.®. U3yuenue reomerpun B 10 — 11 kinaccax: Meronnueckue pekoMeHaanuu K yueOuuky. Kuura qist yuurens. — M.
[Ipocsemenue, 2014.

3. KonTponbHO-u3Meputenbabie MaTepuaisl. ['eomerpus. 10-11 knace/Coct. A. H. Pypykun. — 2-e uza., nepepad. — M.: BAKO, 2020
4. Tunaktrudeckue Matepuaisl o reomerpun st 10-11 kimacca/ 3uB b. I'.. — 2-¢ u3a. — M.: TIpocsemenne. 2019

HUD®POBBIE OBPA30OBATEJIBHBIE PECYPCHI U PECYPCBI CETU UHTEPHET

1. www.school.edu - "Poccuiickuii 001ieo0pa3oBarebHblii mopTat".

2. http://school-collection.edu.ru/

3. bubaunoreka [1OK https://m.edsoo.ru/

4. srekTHBHBIEC Kypchl 0 MateMaTuke hitp://metodist.Ibz.ru/iumk/mathematics/ec.php

5. Otkperteiii 6ank EI'D 2015 r: http://mathege.ru/or/ege/

6. Beepoccutiickas oiMMIiMaaa mKoJIpbHUKOB 1o Matematuke http://old.math.rosolymp.ru/
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