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MNOACHUTEJBHASA 3AIINCKA

Pabouass mporpaMMa o maTemMaTuke Ha ©0a30BOM YpOBHE CpPEIHEro oOIIero
oOpa3oBaHMsI COCTaBJIEHA Ha OCHOBE (heaepanbHON paboyeil mporpaMMBbl CPEIHETO
obmero obpaszoBanus no npeamery maremaruka (Kype «I'eomerpusi» 06a3oBbiii
ypoBeHb) i ydammxcs  10-11  kmaccoB ¢ ydyeroM — TpeOOBaHMH,
pernaMeHTrpoBaHHbIX [Ipuka3zom Munucrepcrsa npocsemienus PO ot 18.05.2023
Ne 371 «OG6 yTtBepkneHuu ¢enepanbHOil 00pa3oBaTeIbHON MPOTPaMMBbI CPETHETO
oOmero oOpa3oBaHHs» M  TOJOKEHUH @enepanbHOTO  TOCYAAPCTBEHHOTO
00pa30BaTeNpHOTO CTaHAapTa cpeaHero ooduiero obpazoBanus (B pexd. [Ipuxazon
Muno6puayku P® ot 29.12.2014 N 1645, 01 31.12.2015 N 1578, ot 29.06.2017 N
613, Munnpocsemenus PO 0T 24.09.2020 N 519, o1 11.12.2020 N 712, ot 12.08.2022 N
732).

[Iporpamma pa3zpabotana ¢ yuerom TpeboBaHuil (enepanbHoit [Iporpammer
Bocriutanus u [Ilporpammel Bociutanusa MAOY «MuxenepHas mkona» um. M.IO.
[upynsHukoBay r. [lepmu

Peanuzamuss ~ mporpamMMmbel  oOecrnieuMBaeT  OBJIAJEHUE  KIIOYEBBIMU
KOMITETEHLIUSIMH, COCTaBIIIOIIMMHU OCHOBY JUISI CaMOPAa3BUTUSA U HENPEPBIBHOIO
00pa30BaHMsl, LETOCTHOCTh OOIEKYIBTYPHOIO, JMYHOCTHOTO M TO3HABATEIBHOTO
Pa3BUTHS JINYHOCTH 00YUYaIOIIUXCS.

HEJIM N3YYEHUA YYEBHOI'O KYPCA

BaxxHocTh yueOHOro Kypca TIE€OMETPUM Ha YpPOBHE CpEIHEro OOIero
oOpa3oBaHMsl OO0YCJIOBJIEHA NPAKTHMUYECKON 3HAYMMOCTBIO METAaNpeIMETHBIX U
MPEIMETHBIX PE3YJIbTATOB OOYyYEHHs] T€OMETPUU B HANPABJICHUH JIMYHOCTHOTO
pa3BuTUg oOyuaronuxcs, GopMupoBaHus (DYHKIMOHATBLHOW MaTeMaTUYECKOU
IPaMOTHOCTH, U3YUYEHUS IPYTrUX y4eOHbIX AMCHUIUIMH. PazBuTre y oOydaroumxcs
NPaBUIBHBIX MPENCTABICHUA O CYIIHOCTH M NPOUCXOKIECHUU TI'€OMETPUUYECKUX
abcTpakiuii, COOTHOUIEHHH pEaJbHOI0 M HJICATbHOIO, XapaKTepe OTpPaKEHHs
MAaTEMaTU4YECKOU HAYKOH SIBJIEHUM U IIPOLECCOB PEAIBHOTO MUPA, MECTE TEOMETPUU
B CUCTEME HayK U POJIM MAaTEMATUYECKOTO MOJICIMPOBAHUS B HAYYHOM MO3HAHUU U
B IIPAKTHKE CIIOCOOCTBYET (POPMUPOBAHHUIO HAYYHOTO MUPOBO33PEHUS YUAIIUXCSI, a
TaK)K€ KayeCTB MBILIUICHHUSA, HEOOXOMUMBIX MJIs aJanTallid B COBPEMEHHOM
o01iecTBe.
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https://normativ.kontur.ru/document?moduleId=1&documentId=379399#l0
https://normativ.kontur.ru/document?moduleId=1&documentId=379742#l0
https://normativ.kontur.ru/document?moduleId=1&documentId=431499#l0
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['eomeTpus sBisieTcs OAHUM M3 0a30BBIX MPEIMETOB HAa YPOBHE CPEIHErO
obmero oOpa3oBaHHs, Tak Kak o0OecrneYrBaeT BO3MOXKHOCTh H3YYCHHS Kak
JTUCIHUIUIMH €CTECTBEHHO-HAYYHON HAMpPaBICHHOCTH, TaK U TYMaHUTAPHOM.

Jlormdeckoe MbINUICHHE, (HOpMHUPYEMOE TpU H3YYCHHH OOYYarOIIUMUCS
MOHSATUWHBIX OCHOB T€OMETPHH Y TIOCTPOCHUH IIETIOYKHU JIOTHUECKHUX YTBEPIKICHUH
B XOJI€ pPCIICHUS TeOMETPUYECKHX 3a7ad, YMEHHE BBIABUTAaTh M OMPOBEPraTh
TUMOTE3bl HEMOCPEICTBEHHO HCIONB3YIOTCA TMPH PEIICHUH 3a]a4 €CTeCTBEHHO-
HAYYHOTO IIMKJIa, B YaCTHOCTH U3 Kypca (pu3uKu.

YMeHue OpueHTHPOBATHCS B MPOCTPAHCTBE UTPAET CYIIECTBEHHYIO POJIb BO
BCEX O00OJACTAX ACSITeTbHOCTH deloBeka. OpHEHTalWs 4YelIOBEKa BO BPEMCHH U
MPOCTPAHCTBE — HEOOXOAMMOE YCIOBHE €ro COIHaNIbHOrO ObITHS, (opma
OTPaKEHHUS OKPYXAIOIIET0 MHpA, YCIOBHE YCIEIIHOTO TMO3HAHWS W aKTUBHOTO
npeoOpa3oBaHusl  JAEUCTBUTENBHOCTH.  OmepUpoBaHUE  MPOCTPAHCTBEHHBIMU
oOpa3amu 00bEIUHSIET pa3HbIe BUIbI yU€OHOU U TPYAOBOM EATEIbHOCTH, SIBISETCS
OJHUM M3 TPO(PECCHOHATHFHO BAXKHBIX KayeCTB, IMOATOMY aKTyajbHa 3ajada
dopMupoBaHus |y OOyYalOIIMUXCS  MPOCTPAHCTBEHHOTO  MBIIIJICHHS  Kak
Pa3HOBUIHOCTH OOpPA3HOTO MBIIUICHUS — CYHIECTBEHHOIO KOMIIOHEHTa B
HOJIFOTOBKE K MPAKTUUECKON AESITEIbHOCTU IO MHOTUM HalpaBJICHUSM.

Ilenp ocBoeHus mporpaMmbl ydueOHOro kypca «l'eomeTrpus» Ha 0a30BOM
ypoBHE 00yueHus — o0O0IeoOpa3oBaTeibHOE U OOLIEKYJIbTYpPHOE pPa3BUTHE
oOy4aromuxcs yepe3 o0ecreyeHne BO3MOKHOCTA TPUOOPETEHUS U UCTIOIb30BAHMS
CUCTEMAaTUYECKUX TEOMETPUYECKMX 3HAHUH M  JIEHCTBUM, crneuu(UIHbIX
rE€OMETPUH, BO3MOXKHOCTM  YCIIEIIHOTO  NPOAOJDKEHUS  00pa3oBaHUsl 10
CHELMATILHOCTSAM, HE CBSI3aHHBIM C MIPUKIIAIHBIM UCIIOJIb30BAHUEM F€OMETPHH.

[IporpaMmMa 1o reoMmeTpuu Ha 0a30BOM YpOBHE TNIpeaHA3HA4YeHA IS
00yJarolmXxcs CPeIHeN IIKOJIbI, He MCIBITHIBABIINX 3HAYUTEIBHBIX 3aTPyTHEHUMA
Ha YpOBHE OCHOBHOI'O 001Iero oopa3zoBaHus. TakuMm oOpa3om, oOydaroriuecs Ha
0a30BOM ypOBHE JOJIKHBI OCBOUTH OOIINE MaTeMaTHUECKUE YMEHMUSI, CBA3aHHbBIE CO
cennUKON TeOMETPUU U HEOOXOIMMBIE I KU3HU B COBPEMEHHOM OOIIIECTBE.
Kpowme sT0T0, OHH NMEIOT BOZMOXKHOCTh H3yYUTh T€OMETPHI0 OoJiee TITy0O0KO, €Clin
B JaJbHEWIIEM BO3HUKHET HEOOXOAMMOCTh B TEOMETPHUYECKHUX 3HAHUSX B
npohecCuOHANBHOM NesATEIbHOCTH.

JlocTmkeHre 1Leau OCBOCHHUS MPOrpaMMbl O0ECIEYMBACTCS PELICHUEM
COOTBETCTBYIOIIMX  3amad. [lpuopureTHRIMM 3aJadaMd  OCBOEHHUS  Kypca
«I"eometpun» Ha 6a30BoM ypoBHE B 10—11 kaccax sBisitoTCs:

e (opMHpOBaHHE TPEJICTAaBICHUS O TEOMETPUM KaK YacTH MHPOBOU

KYJIBTYpPbI U OCO3HAHHUE €€ B3aUMOCBSI3U C OKPYKAIOLIUM MHPOM;



e (opmMupoBaHUE MpeACTABICHUS O MHOTOTPAHHUKAX M TEJIaX BPAIEHUS KaK
O BaXHEUIIUX MATEMaTHUYECKUX MOJEIISIX, MO3BOJIAIONIUX ONKUCHIBAThH U
U3y4yaTh Pa3HbIC SIBJICHUS OKPYXKAIOIIETO MUPA;

e (opmMupoBaHMe yMEHHs paclo3HaBaTb Ha YepTekax, MOJCISIX U B
pearbHOM MHPE MHOTOTPAHHUKH U TEJIa BPAILLICHHUS;

e OBJIAJICHHE METOJIaMH PEIICHUsS 3aJady Ha MOCTPOCHUSI Ha M300paKEHUSIX
IIPOCTPAHCTBEHHBIX (PUTYD;

e (opMupoBaHue yMEHHUS ONEPUPOBATH OCHOBHBIMH TOHSTHSIMH O
MHOTOTPAaHHHKAX U TeJlaX BPAIICHUS U UX OCHOBHBIMHU CBOMCTBaMU,;

e OBJIAJICHUE  AITOPUTMAMU  PEIIEHUS  OCHOBHBIX  THUIIOB  3a/ady;
dbopMHEpoBaHWEe yMEHHUS MPOBOJIWUTH  HECJOXKHBIE JIOKAa3aTeIbHBIC
paccyXJeHus B XOJE PCIICHUs] CTEPEOMETPUUECKUX 3ajlad M 3ajad C
MPAKTUYECKUM COJIEPKAHUEM;

e Pa3BUTHE MHTEJUIEKTYaJIbHBIX U TBOPUYECKUX CIIOCOOHOCTEN 00YyUaIOMIUXCS,
MO3HABATENIbHONW aKTUBHOCTHU, UCCIIEOBATEIbCKUX YMEHUN, KPUTUUHOCTU
MBIIUICHUS;

e (opmupoBanue GyHKIIMOHATHLHON TPAMOTHOCTH, PEJICBAHTHON T€OMETPUHU:
yYMEHUE PACIIO3HABAThH MPOSBIICHUSI TEOMETPUUECKHUX MTOHSATUH, O0BEKTOB U
3aKOHOMEPHOCTEN B PEaJbHbIX JKM3HEHHBIX CUTYyalHUsX U MPU HU3YyUYECHUU
JIpYyTUX  Yy4€OHBIX  MPEIMETOB,  MPOSBJICHUS  3aBUCUMOCTEH U
3aKOHOMEPHOCTEH, (hOPMYJIUPOBATH UX HA S3bIKE T€OMETPUU U CO3]/1aBaTh
F€OMETPUYECKUE MOJENH, IPUMEHITh OCBOCHHBIM T'€OMETPHUYECKUN
anmapat g pelieHus MPaKTUKO-OPUEHTUPOBAHHBIX  3a/ad,
WHTEPIIPETUPOBATH U OLICHUBATH MMOJYyUYECHHBIE PE3YJIbTATHI.

OTAMYUTETLHON OCOOCHHOCTBIO MPOTPAMMBbl SIBJISIETCS BKJIIOUEHUE B KYpC
CTEpPEOMETPHUU B HAYaJIe €ro U3y4eHHUs 3a/1a4, peliaeMbIX Ha YPOBHE HHTYUTHBHOTO
MO3HAHUSA, U OINpEAeNEHHBIM 00pa3oM OpraHM30BaHHas padoTa HAJl HUMH, UYTO
CIIOCOOCTBYIOT Pa3BUTHIO JIOTUYECKOTO M MPOCTPAHCTBEHHOTO MBIIIJICHUS,
CTUMYJIMPYET NPOTEKaHNE UHTYUTUBHBIX MPOIECCOB, MOTUBUPYET K AaIbHEHIIIEMY
W3YUYEHUIO TIpeaMETa.

[IpennouteHue oTnaércsi HArsAIHO-KOHCTPYKTUBHOMY METOIY OOYy4YeHUsI, TO
€CTh TEOPETUYECKUE 3HAHUSI UMEIOT B CBOEW OCHOBE UYBCTBEHHOCTH MPEIMETHO-
MMPAKTUYECKON JEATEIbHOCTH. Pa3BUTHE NPOCTPAHCTBEHHBIX NPEACTABICHUN Y
y4almxcs B Kypce CTepeoMeTprr IMTPOBOAUTCS 3a CUET pElIeHU 3a/1a4 Ha CO3/JaHue
MPOCTPAHCTBEHHBIX 00pa30B M 3ajJlay Ha OINEPUPOBAHUE MPOCTPAHCTBEHHBIMU
obpazamu. Co3ganme oOpa3a TPOBOJMTCS C ONOPOM Ha HAIVISAHOCTH, a
OTIepUpPOBaHUE 00PA30M — B YCIOBUSAX OTBIICUEHUS OT HATJISTHOCTH, MBICIEHHOTO
M3MEHEHHUSI €r0 UCXOJAHOTO CO/IepKaHMUS.



OcHOBHBIE cozeprKaTenbHble JIMHUM Kypca «I'eomerpunm» B 10—11 kmaccax:
«MuororpanHukn», «lIpsiMbple U IIIIOCKOCTH B IMTPOCTPAHCTBE», «Tena BpameHus»,
«BeKTOpbI M KOOpAMHATHI B IPOCTPAHCTBE». DOPMUPOBAHUE JJOTHUECKUX YMEHUI
pacnpenensercs He TOJIBKO 110 CoAepKaTeIbHbIM JIMHUAM, HO U IO ToAaM 00y4eHus
Ha YPOBHE CpPEIHEro 00ILIEro 00pa3oBaHHUs.

Copepxanue 00pa3OBaHMs, COOTBETCTBYIOLIEE MPEIAMETHBIM PE3YNIbTATAM
OCBOCHMsI paboyell MmporpaMMbl, pachpenea€HHBIM 10 ToaaM OOy4eHHS,
CTPYKTYpUPOBAHO TaKUM 00pa3oM, 4YTOOBI OBJIAJIEHUE TIE€OMETPUUYECKUMHU
NOHATUSAMHU Y HAaBBIKAMH OCYLIECTBIISUIOCH ITOCJIEIOBATEIBLHO U MOCTYNATENbHO, C
COOJIIOICHUEM NPUHIUIA TPEEMCTBEHHOCTH, YTOOBI HOBBIE 3HAHUS BKJIIOYAJINCH B
OOIIYI0 CHUCTEMY T€OMETPUYECKUX MPEICTABICHUN OOYy4YaIOUUXCs, PacUIupsis U
yriyosisist €€, 00pa3ysi MPOUHbIE MHOXKECTBEHHBIE CBSI3H.

MECTO YYEBHOI'O KYPCA B YYEBHOM IIVIAHE

Ha u3ydenue reoMetpun oTBoAUTCA 2 4aca B Heaenmo B 10 kinacce u 1 yac B
Hezenmo B 11 kiacce, Bcero 3a 1Ba rojga ooydenus - 102 yyeOHbIX yaca.



COAEPXKXAHHUE YYEBHOI' O KYPCA
10 KITACC

IIpsiMmble M IVIOCKOCTH B IPOCTPAHCTBE

OcCHOBHBIE  NIOHATHS  cTepeoMeTpuu. Touka, npsMas, IJIOCKOCTb,
npocTpancTBo. IloHATHE 00 aKCMOMaTHYECKOM IOCTPOEHUHM CTEPEOMETPHUU:
aKCHOMBI CTEPEOMETPHUH U CIEACTBUSA U3 HUX.

B3anMmHOE pacnosioKeHue MpsSMBIX B IPOCTPAHCTBE: INEPECEKAOIIUECH,
NapajulesibHble W CKpeumuBaronmecs npsamble. [lapauiensHOCTE NpsAMBIX U
IUIOCKOCTEH B IPOCTPAHCTBE: MapaJUICNIBHBIE IIPSMBIE B  IPOCTPAHCTBE;
[1apajuIeIbBHOCTh TPEX MNPAMBIX; MAPAIICIBHOCTD NMPSAMOU U IUIOCKOCTH. YTIIBI C
COHAIIPABJICHHBIMA CTOPOHAMH; Yrod MEXAy NPSIMBIMA B IPOCTPAHCTBE.
[TapannenbHOCTh INTIOCKOCTEN: MapaJlIebHbIE INIOCKOCTH; CBOMCTBA MAapaJIeIbHBIX
miockoctel. IIpocTeiiime npocTpaHCTBEHHbIE (PUIYpbl HA MIIOCKOCTH: TETPA’Ip,
Ky0, napajuiesienune1; NOCTPOCHUE CEUCHUN.

[leprieHIUKYJISAPHOCTD MPSIMOM U IUIOCKOCTH: NEPIEHAUKYIIIPHBIE IIPSAMBIC B
IIPOCTPAHCTBE, NPSAMBIE MAPAJUICIBHBIE W MEPIECHAUKYJSIPHBIE K INIOCKOCTH,
IPU3HAK NEPHEHAUKYIAPHOCTH TMPAMOM M IUIOCKOCTH, TEOpemMa O MpsSMOU
IIEPIICHIUKYJIAPHOU IUIOCKOCTH. YTUIBI B IIPOCTPAHCTBE: YIOJI MEXAY NPSIMON U
IJIOCKOCTBIO;  JABYIPAaHHBIM  yroJj, JIMHEHHBIM YroJl JBYIPaHHOIO  yIJa.
IleprieHIUKYJISIp ¥ HAKJIOHHBIE: PACCTOSIHUE OT TOYKHU 1O IUIOCKOCTH, PACCTOSHUE
OT MPSIMOM 10 MIIOCKOCTH, MPOEKIUs (GPUTYPBI HA TIIOCKOCTh. [lepneHaAnKyISpHOCTh
IJIOCKOCTEN: TPU3HAK MEPHEHAUKYISIPHOCTH ABYX IUIOCKOCTeW. Teopema o Tpéx
IIEPIICHIUKYJIAPAX.

MHoOrorpaHHuKH

[loHATHE MHOTOrpaHHUKA, OCHOBHBIE 3JIEMEHThl MHOTOI'DAHHUKA, BBITYKJIbIE
Y HEBBIITYKJIbIE MHOTOTPAaHHUKH; pa3BEPTKAa MHOrorpanHuka. [Ipusma: n-yronapHas
NpU3Ma; TPaHU U OCHOBAHUS MPU3MBIL; MpsAMas U HAKIOHHAs MPU3MbL, OOKOBast U
IIOJIHAs IIOBEPXHOCTh IIPU3MBI. [Tapannenenunen, IIPSAMOYTOJIBHBIN
napajulesienunes; U ero csoucrsa. I[lupamumpa: n-yronpHas nupamuzaa, rpaHd U
OCHOBAHME MUPAMHU/JIbI; OOKOBAs U MOJIHAS MOBEPXHOCTh MUPAMHU/IbI; IPABUIIbHAS U
yceu€HHas nupamMuaa. OJIEMEHTBl Npu3Mbl W nupamuiabl. lIpaBuinbHbIe
MHOTI'OTPAHHMKU: MOHATUE NPABUIBHOIO MHOTOIPDAHHHUKA; MPABUJIbHAsA NPU3MA U
IIpaBWJIbHAs IHMPAMHUIA; NPABUIIbHAs TPEYroJibHas IHPaMHUAA W IPaBUIIBHBIN
TeTpasap; KyO. IlpeacraBieHune O mpaBUWIBHBIX MHOTOTPAHHUKAX: OKTadp,
noaekadip U ukocadap. CeueHust Npu3Mbl U TUPAMUIBI.

CumMeTpuss B IIPOCTPAHCTBE: CUMMETPHSI OTHOCUTEIBHO TOYKH, IPAMOW,
IJIOCKOCTH. DJIEMEHTHI CAMMETPHH B MMPAMHUJIAX, TapAJJIEIECNHUIENAX, TPABUIIbHBIX
MHOTI'OTPaHHHKAX.



Brruucinenne d1€eMEHTOB MHOTOTPAHHUKOB: pEOpa, MWArOHANH, YIJIBL.
[Tnomans OOKOBOM MOBEPXHOCTH U TIOJHOM IMOBEPXHOCTU MPSIMON MPU3MBI,
IUTOIIA/{b OCHOBAHMIA, TeOpeMa 0 OOKOBOI MOBEPXHOCTH MpsiMO pu3Msl. [Lnomans
OOKOBOW TOBEPXHOCTH M TIOBEPXHOCTH NPABWIBHOW MHPAMU[IBI, TEOpEMa O
Iomaau yceu€HHou nupamupl. [lorstue 06 o0béMe. OOBEM MUpaMUIbl, TPU3MBI.

[Tomo6ueie Tenma B mpocTtpaHcTBe. COOTHOIICHUS MEXIY IUIOMIAISIMH
MOBEPXHOCTEH, 00BEMaMU TTOT0OHBIX TEJL.

11 KIIACC

Tesia Bpalmenus

[unuHaapuyeckas MTOBEPXHOCTB, oOpa3yroliue UUAJIMHIPUYECKON
MOBEPXHOCTH, OCh ILWIMHJIPUYECKON TMOBEepXHOCTHU. [lunuHap: ocHOBaHHS U
OOKOBasi TMOBEPXHOCTh, OOpa3ywolias MU OCh; IUIOMIaJAb OOKOBOM M TOJHOM
MTOBEPXHOCTH.

Konunueckast moBepxHOCTh, 00pa3yrolne KOHUYECKON MOBEPXHOCTH, OCh U
BEpIIMHA KOHUYECKOM MmoBepXxHOCTU. KOHyC: OCHOBaHUE U BepIlMHA, 00pa3yrolasi
Y OCb; TIJIOIIA1b OOKOBOM U MOJIHOM MOBEPXHOCTU. Y CEUEHHBIN KOHYC: 00pa3yroniue
Y BBICOTA; OCHOBAHUS U OOKOBAsi IOBEPXHOCTb.

Chepa u map: ueHTp, paauyc, ITUaMeTp; IJIOMIAIb MOBEPXHOCTU ChEpHI.
B3auMHoe pacnonoxxenue chepsl U INIOCKOCTH; KacaTellbHasl IIOCKOCTh K cdepe;
I01IAb ChEpHI.

N300pakeHne Ten BpallleHHs Ha IIIOCKOCTH. Pa3BépTka MIMHIpa U KOHYCA.

KoMOuHanuu e BpaieHrus 1 MHOTOTpaHHUKOB. MHOTOIMpaHHHK, ONTUCAHHBIH
okoJo cdepsl; chepa, BMcaHHAS B MHOTOTPAaHHUK, WU TEJIO BPAILICHHUS.

[Tonsarue 06 06BEMe. OCHOBHBIE CBOMCTBA 00BbEMOB Tell. Teopema 06 00béMe
IPsIMOYTOJIBHOTO TMapajulesienunena v ciaeactBuss u3 He€. OO0bEM UUIMHAIpA,
KoHyca. O0BEM 11apa u miomaab chepsl.

[TonoGHeie Tena B mpocTtpaHcTBEe. COOTHOUIEHUS MEXIY IUIOIIAIIMHU
MOBEPXHOCTEHN, 00BEMaMU TTOI0OHBIX TEJI.

Ceuenus mummHIpa (MapauieaIbHO U MEPIICHIMKYIISIPHO OCH ), CEUCHUS KOHYyCa
(mapasnienbHOE OCHOBAHUIO U MPOXOJIAIIEE Yepe3 BEPILINHY), CEYEHUS LIapa.

BekTopbl 1 KOOPAUHATHI B MPOCTPAHCTBE

BekTop Ha m1ockocTy U B ipocTpaHcTBe. ClI0KEHUE U BBIYUTAHUE BEKTOPOB.
YMHOKEHHE BEKTOpa Ha 4ucio. Pa3ioxkeHue BeKTopa Mo TpEM HEKOMILIAHAPHBIM
BekTopaMm. [lpaBwiio mapamnenenunena. PelmieHwe 3amay, CBSI3aHHBIX €
IIPUMEHEHUEM IIpaBUJl JEUCTBUU € Bekropamu. [IpsmoyrosbHas cucrema
KoopauHat B mpoctpaHcTBe. Koopaumnatel BekTopa. [lpocreitmue 3agaun B
KOOpJMHATax. YTon Mexay BekropaMu. CKalaspHOE MNpPOU3BEIEHHUE BEKTOPOB.



Brruncienne yrioB Mexay HMPSMBIMHU U IJIOCKOCTAMHU. KOOpAMHATHO-BEKTOPHBIN
METOJ IIPU PELICHUU T€OMETPUUECKUX 3a1a4.



INJIAHUPYEMBIE PE3YJIBTATBI
JIMYHOCTHBIE PE3YJIBTATDBI

JIMYHOCTHBIE pe3yNbTaTbl OCBOCHHS MPOrpaMMbl ydyeOHOTO IpeaMmeTa
«MaremaTnka» XapakTepU3yrHTCs:

I'paxxnanckoe BocniuTaHue:

c(hOpPMHPOBAHHOCTHIO TPAKIAHCKON MO3UIMU 00YYAIOIIErocsi Kak akKTUBHOTO
M OTBETCTBEHHOI'O 4YJI€Ha POCCHUKCKOrO0 OOIIECTBA, NPEICTABICHUEM O
MaTEeMaTHYECKUX OCHOBAaX (PYHKIIMOHUPOBAHUS PA3IUYHBIX CTPYKTYp, SBIICHUH,
npoLenyp TpaxAaHCKoro oOmiecTtBa (BBIOOpPHI, OMPOCHI W Tp.), YMEHUEM
B3aUMOJCUCTBOBATh C COLUUAIBHBIMA HHCTUTYTaMU B COOTBETCTBUU C HX
(GYHKIUSAMY 1 HA3HAUYCHUEM.

Ilarpuornyeckoe BOCIIUTAHKE:

c(hOpMUPOBAHHOCTHIO POCCUICKON IpakIaHCKOW UJICHTUYHOCTU, YBAKECHUS K
IIPOIIIOMY M HACTOSIIEMY POCCUMCKOW MAaTEMATUKHU, LIECHHOCTHBIM OTHOILIEHUEM K
JOCTHXKEHUAM POCCUMCKUX MATEMATUKOB U POCCUMCKON MAaTeMaTUUYECKOM IIKOJIBI,
K HCIOJb30BAHUIO 3TUX JOCTHKEHUWA B JIPYrUX HAayKaX, TEXHOJOTHUAX, cepax
DKOHOMHKH.

JIlyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUS

OCO3HAaHUEM JyXOBHBIX LIEHHOCTEN POCCUHCKOTO Hapoaa,
C()OPMUPOBAHHOCTbIO ~ HPABCTBEHHOIO  CO3HAHUS, ATHUYECKOIO  IOBEJEHUS,
CBSI3aHHOTO C MPAKTUYECKUM ITPUMEHEHUEM JTOCTHMKEHUM HAYKHU U JEATEIIBHOCTBIO
y4€HOI0; OCO3HAHWEM JIMYHOTO BKJIaJa B MOCTPOCHHUE YCTOMYHUBOrO OyaylIero.

JcTeTHYECKOe BOCTIMTAHUE:

ACTETUYECKUM OTHOLICHUEM K MHUpPY, BKJIKOYAsl ICTETUKY MAaTeMaTHUYECKHX
3aKOHOMEPHOCTEM, 00BEKTOB, 3314, PEIICHUH, PACCYKIEHUI; BOCIPUUMYHUBOCTHIO
K MaTEMAaTUYECKUM aCIIEKTaM Pa3JIMYHbIX BUJIOB HUCKYCCTBA.

Pu3nyecKoe BOCIIUTAHHUE:

cOPMHPOBAHHOCTBIO YMEHHS TPUMEHSATh MaTeMaTHYeCKue 3HaHUS B
MHTEepecax 30pOBOro M 0€30MacHOro o0pas3a *KU3HU, OTBETCTBEHHOI'O OTHOILLEHUS
K CBOEMY 3JIOPOBBIO (3710pOBOE€ MUTAHHUE, COATAHCUPOBAHHBIN PEKUM 3aHATUU U
OTZIbIXa, peryJisipHas (pu3nyeckas akTUBHOCTh); PU3MUECKOTO COBEPIIICHCTBOBAHMS,
IIPU 3aHATUAX CIIOPTUBHO-03I0POBUTEIBHOMN AEATEIBHOCTHIO.

TpynoBoe BociuTanue:

TOTOBHOCTBIO K TPYZAY, OCO3HAHHEM IIEHHOCTH TPYAOIIOOMS; MHTEPECOM K
paznmuyHbiM  cepaM  MPOPECCHOHANBHOM  ACSATENbHOCTH, CBA3AHHBIM  C
MaTE€MaTUKOW M €€ MPWIOKEHUSMU, YMEHHUEM COBEpLIATh OCO3HAHHBIM BHIOOD
Oynymelr mnpodeccurn W Ppeamu30BBIBaTh COOCTBEHHBIC >KM3HEHHBIC IIJIAHBI,
TOTOBHOCTBIO M  CIIOCOOHOCTBIO K MaTeMaTHUYecKOMYy OOpa30BaHHUIO U



caM0OOpa30BaHUIO HA TMPOTSIKEHUU BCEHW JKW3HU; TOTOBHOCTHIO K AKTUBHOMY
YYaCTHIO B PEIICHUH MPAKTHUECKUX 3a/1a4 MAaTEMATHIECKON HAIIPABICHHOCTH.

IKO0JIOrHIeCKOe BOCIIUTAHHE:

Cc(OPMHPOBAHHOCTBIO DKOJIOTHYCCKON KYJIbTYpbl, IOHUMAaHHEM BIIASHHS
COIMAJIBHO-PKOHOMHYECKHUX TIPOIIECCOB Ha COCTOSHHUE MPUPOJHON U COLMAIBHOU
CpeImbl, OCO3HaHWEM TJ00aJTBbHOTO XapakTepa SKOJOTHYECKHX TMpoOJieM;
OpHEHTalMeld Ha TMPUMEHCHHE MAaTeMAaTHYeCKUX 3HAHWM IS pelieHUs 3aaad B
00J1aCTH OKPY’KAFOIICH CPe/Ibl, ITITAHUPOBAHUS ITOCTYITKOB M OIICHKH X BO3MOXKHBIX
MOCJICJICTBUM JUTSI OKPY>KAFOIICH CpeIbl.

IleHHOCTH HAYYHOTO TIO3HAHMS:

c(hOPMHPOBAHHOCTHI0O MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  Pa3BUTHS HAyKH W  OOIICCTBEHHOW TMPAKTUKH, [MOHUMaHUEM
MaTeMaTHYECKOM HayKH Kak c(]epbl 4YeIoBEUeCKOW MIesATEebHOCTH, 3TaroB €&
pa3BUTHUSI M 3HAYUMOCTH ISl PA3BUTHS IIMBWIM3ALMH; OBJIAJICHUEM SI3BIKOM
MaTeMaTHKH M MaTEeMaTHYECKOH KYJIbTYpOH KaK CPEICTBOM IIO3HAHHUS MUPA;
TOTOBHOCTBIO OCYIIECTBIIATh IMPOCKTHYI0 M HCCICIOBATEIBCKYIO JCSITSIBHOCTD
WHIUBUTyaJIbHO U B TPYIIIIE.

METAIIPEAMETHBIE PE3YJIBTATDBI

MeTtanpenMeTHble pe3yJbTaThl OCBOCHUS IMPOTpaMMbl Y4eOHOIro MpeameTa
«Marematuka XapaKTepU3yTCs OBJIAJICHUEM YHUBEPCATbHBIMU
NO3HAGAMENbHBIMU  OCUCMBUAMU,  VHUBEPCAbHLIMU — KOMMYHUKAMUBHBIMU
0elcmeusMu, YHUBEPCANbHbIMU Pe2YAMUSHBIMU OCUCEUIMU.

1)  Vuueepcanrvnvie  nozmasamenvhwvie  Oeticmeus, — 0Oecneuusarom
Gopmuposanue 06a306bIX KOSHUMUBHLIX NPOYECCO8 00y4arowuxcs (oceoeHue
Memoo0o8  NO3HAHUSL — OKpyJcalowe20  Mupa,  HNpUMeHeHue  JOSUYECKUX,
UCce008amenbCKux onepayull, ymeHuil pabomams ¢ uHgopmayueti).

ba3oBble jornueckue aeiicTBU:

e BBIABIISITh U XapaKTEPU30BaATh CYIIECCTBEHHbIE MPU3HAKA MATEMATUYECKUX
OOBEKTOB, TOHSATUN, OTHOIICHUH MEXAYy MOHATUSAMU;, (POPMYIUPOBATH
OTIpENICNICHUS]  TOHATHH; YCTAHABIMBATh CYIIECTBEHHBIA  TPHU3HAK
KJaccu(ukanmy, OCHOBaHUA JUIsi OOOOIIEHUS W CpaBHEHUSA, KPUTEPHUH
MIPOBOJIMMOTO aHAJTN3A;

e BOCIpPUHUMATH, (opMyIUpOBaTH W MPEOOPa30OBHIBATH  CYXKICHHUS:
YTBEPAUTEIbHBIE W OTpHUIIATEIbHBIC, CAWHUYHBIC, YACTHBIE U OOIIHE;
YCIIOBHBIE;

e BBIABIATH  MaTEeMaTHYECKHE  3aKOHOMEPHOCTH,  B3aWMOCBSI3U U
npoTtuBopeursi B (akTax, MaHHBIX, HAONIOJCHUSIX U YTBEPKICHHSIX;
npemiaraTh KpUTEPUU JIJIs1 BBISIBJICHUS 3aKOHOMEPHOCTEN U TPOTUBOPEUHIA;



e J€JaTh BBIBOJABI C HCIIOJb30BAHUEM 3aKOHOB JIOTMKH, JEAYKTHUBHBIX M
WHIYKTUBHBIX YMO3aKJIFOUEHHI, YMO3aKIFOUEHHI 110 aHAJIOTUH;

e MPOBOJHUTH CaMOCTOSITEIIBHO J0Ka3aTeIbCTBA MaTEeMaTUYECKHUX
YTBEPKJICHUM (MPsSIMbIE U OT MPOTUBHOTO), BHICTPAUBATh apryMEHTAIUIO,
OPUBOAUTH TMPUMEPHl M KOHTPIPUMEPHI; OOOCHOBBIBATH COOCTBEHHBIE
CY’KIEHUS U BBIBOJBL;

e BbIOMpaTh CHOCOO pemeHus y4eOHOM 3agauu (CpaBHHUBATh HECKOJBKO
BApUAHTOB pelIeHUsl, BBIOMpaTh Hauboiee MOAXOASANIMA C Y4ETOM
CaMOCTOATENLHO BBIJICJICHHBIX KPUTEPHUEB).

Ba3oBnle ucciiegoBarejbcKue 1eHCTBUA:

e HCIIOJb30BAaTh BOMPOCHI KaK MCCJIEAOBATENBCKUI MHCTPYMEHT MO3HAHMS;
(GbopMyaMpoBaTh BOMNPOCHI, (UKCUPYIOLIUME MPOTHBOpPEUYUE, NPOoOIeEMYy,
yCTaHaBIMBaTh HCKOMOE€ M  JlaHHO€, (OPMHUPOBATH  THUIIOTE3Y,
apryMEHTUPOBATH CBOKO MO3ULMIO, MHEHHUE;

e TMPOBOJUTH CaMOCTOATENIBHO CIUTAaHUPOBAHHBIN AKCIIEPUMEHT,
UCCJIEIOBAHUE TI0 YCTAHOBJIEHUIO OCOOEHHOCTEH MAaTeMaTH4eCKOTro
OOBEKTa, SABJICHMS, TMPOLECCA, BBIIBICHUIO 3aBUCUMOCTEH MEXKIY
00BEKTaMHU, SIBICHUSMU, IPOIIECCAMU;

e CaMOCTOSITEJIBHO (POPMYJIMPOBATH OOOOIIEHUS U BBIBOABI 110 pe3yJIbTaTam
POBENEHHOTO HAOJIOJEHUS, WCCIEAOBAHMS, OLIEHUBATh JOCTOBEPHOCTH
MOJIYYEHHBIX PE3YJIbTAaTOB, BEIBOJIOB U 000OIIECHUI;

e IIPOTHO3MPOBATh BO3MOXHOE Pa3BUTHE IIPOLIECCA, A TAKXKE BBIIBUTATh
IIPEATIOIOKEHNS O €r0 Pa3BUTHUN B HOBBIX YCIIOBHSIX.

Pabora c nunpopmanueii:

e BBIBIITH Ae(PUIMTHI HH()OPMALUK, TaHHBIX, HEOOXOAMUMBIX JJI OTBETA Ha
BOIPOC U ISl pEUICHUS 3a/1auH;

e BbIOMpaTh MHGOPMALMIO U3  HCTOYHHKOB  PA3JIMYHBIX  THIIOB,
aHaJIM3UpPOBaTh, CUCTEMATU3UPOBATh U WHTEPHPETUPOBATH MHPOPMAIIUIO
Pa3IMYHBIX BUJOB U (OPM MpEACTABICHHUS;

e CTPYKTYpUpOBaTh MH(GOPMAIIUIO, IPEICTABIATh €€ B Pa3au4HbIX (GopMax,
WUTIOCTPUPOBATH TpadUueCcKH;

e OLEHUBATH HaAEKHOCTD uH(popMauu o CaMOCTOSTEJIBHO
c(OpMYIIMPOBAHHBIM KPUTEPHUSIM.

2) Vuusepcanvmvie KOMMYHUKAmMUGHbBlE  OcliCmeus, 0becnewusaom

choOpMUPOBAHHOCMb COYUATILHBIX HABLIKOG 00VUAIOUUXCHL.

Oo0wmenne:

e BOCHPUHUMATH U (POPMYITHPOBATH CYKJIEHHUS B COOTBETCTBHUHU C YCIOBUSIMHU
U LIETISIMU OOILIEHUS; SICHO, TOYHO, TPaMOTHO BBIPa)KaTh CBOIO TOUKY 3PEHUS



B YCTHBIX U MUCHMEHHBIX TEKCTaX, /1aBaTh MOSACHEHUS MO XOJy PEIICHUs
3a/1a4l, KOMMEHTHUPOBATh MOJYYCHHBIN pe3ybTarT;

B X0/ 0OCY>KJICHHs 3a7aBaTh BOMPOCHI IO CYIIECTBY 00CYKIaeMON TEMBI,
po0JIeMBbl, perraeMoi 3a/1auu, BbICKa3bIBaTh UEH, HAIIEJICHHBIC HAa TTOUCK
pPEILIEHHUsI; COMNOCTAaBIATh CBOM CYXKIECHUS C CYXICHUSAMH JPYTHX
YYaCTHUKOB JHAaliora, OOHapyXHBaTh Pa3U4yHe U CXOJCTBO IMO3ULIUN; B
KOpPEKTHOI Gopme popMyTupoBaTh pa3HOIIIACHs, CBOU BO3PAKECHHUS;
NPEACTABIATh  PE3yJbTaThl  pEIICHHS  3aJadyd,  JKCIEPUMEHTA,
UCCJIEIOBAHMUS, IPOEKTA; CAMOCTOSATEIHLHO BEIOUPATH (POPMAT BBICTYIIICHHUS
C Y4€TOM 3aj1ay MPE3CHTALMH U OCOOCHHOCTEN ayIUTOPUH.

CoTpyaHu4ecTBO:

MMOHUMATh U UCTIOJIB30BaTh MPEUMYIIIECTBA KOMAHAHOW U MHIUBUYaTbHON
paboThl MpHU penieHuU Y4eOHBIX 3ajlay; MPUHUMATH I€Jdb COBMECTHOMN
NESATEIbHOCTH, IUJIAHUPOBATh  OPraHW3alldi0  COBMECTHOM  paboTHI,
pacmpenenarh BuAbl padOT, JOrOBApUBATHCA, OOCYKIaTh IMpoOILEcC U
pe3yabTat paboThl; 00001IaTh MHEHHS] HECKOJIBKUX JIFOCH;

y4acTBOBATh B IPYIIOBBIX (popMax paboThl (00CYKIeHMs, OOMEH MHEHUM,
«MO3TOBbIE WITYPMbD» U WHBIC), BBINOJHATH CBOIO 4YacTh pPaOOThl U
KOOPJIMHUPOBATH CBOU JIEHCTBUS C APYTUMH WICHAMHU KOMaH/Ibl; OIIEHUBATh
KaueCTBO CBOETO BKJaJa B OOIIMI MPOAYKT MO KPUTEPHUSAM,
c(hopMyJIMPOBAHHBIM YYaCTHUKAMH B3aUMOJICHCTBUS.

3) Vuueepcanvuvie pecynamugnsle oeticmausi, 00ecneuusarom Gopmuposanue

CMBICI0BbIX YCMAHOBOK U ICUSHEHHBIX HABLIKOG TUYHOCTNU.
Camoopranusanus:

COCTaBJISATH ILJIaH, aJITOPUTM PEILICHUsI 3a]1a4H, BIOUPATh CIIOCO0 peleHuUs
C YU4€TOM UMEIOIIUXCS PECYPCOB U COOCTBEHHBIX BO3ZMOKHOCTEH,
apryMEHTHUPOBATh U KOPPEKTUPOBATH BAPUAHTHI PELICHUN C YYETOM HOBOM
uHdopMaIuu.

CaMOKOHTPOJIb:

BIAJCTh HAaBBIKAMHU TO3HABaTEIbHOM pedeKcun KaKk OCO3HAHMS
COBEPILIAEMBIX JICMCTBUN M MBICIUTEIBHBIX MPOILIECCOB, UX PE3YJIbTATOB;
BJIaJIETh CIOCOOAMH CaMOIIPOBEPKH, CAMOKOHTPOJIS MPOIecca U pe3ysibTaTa
pellIeHUsT MaTEMAaTUYECKOH 3a/1a4H;

MPEABUAETH TPYIHOCTH, KOTOPBIE MOTYT BOSHUKHYTh [IPU PELIEHUH 3a/1a4H,
BHOCUTH KOPPEKTHUBBI B JICATEILHOCTh Ha OCHOBE HOBBIX OOCTOSITENIBCTB,
JTAHHBIX, HAWJEHHBIX OLNOOK, BHISBICHHBIX TPYAHOCTEMH;

OIICHUBATh COOTBETCTBUE pe3yJibTaTa MMM U YCIOBHUSIM, OOBACHITH
MPUYXHBI JTOCTHXKEHUSI WIM HEJOCTHKEHUS PEe3yJIbTATOB JIESITEIBbHOCTH,
HAXOJIUTh OIMHUOKY, TaBaTh OIIEHKY MPUOOPETEHHOMY OIIBITY.



IHNPEAMETHBIE PE3YJIBTATDBI
10 KIIACC

OnepupoBath NOHATUAMHU: TOUKA, IPsIMast, INIOCKOCTb.

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

OnepupoBaTh NOHATUSIMU: MAPAVIEIBHOCTh U NEPIEHANKYIAPHOCTD MPSAMBIX
U IIJIOCKOCTEH.

KnaccuguiupoBaTe B3aUMHOE pacIOIOKEHHUE MPSMBIX M IUIOCKOCTEN B
IPOCTPAHCTBE.

OnepupoBarh MOHATUAMM: JABYTPaHHBIA YTOJ, TpaHU ABYTPAHHOTO YrIia,
pedpo IBYrpaHHOrO yrja; JUHEMHBIA Yrojl ABYTPAaHHOIO yIja; rpajycHas mepa
JBYTPAHHOTO yIJa.

OnepupoBaTh MNOHATUSAMU: MHOTOIPDAHHMK, BBITYKJIBIA W HEBBITYKJIBIN
MHOTOTPaHHHUK, 3JIEMEHTHI MHOTOTPaHHUKA, MPABUIIbHBII MHOTOTPAHHUK.

Pacrio3naBaTh OCHOBHBIE BHUABl MHOTOIPAaHHHUKOB (NHpaMuIa; MpU3MA,
IPSIMOYTOJIBHBIN Mapajuienenumnes, Ky0).

KnaccupumupoBate  MHOTOTpaHHHKHM,  BbIOMpass ~ OCHOBaHUS  JUIA
Kjaccu(ukanuy (BBITYKJIbIE M HEBBINYKJIbIE MHOTOTPAaHHUKHW; TMPaBUIIbHbBIE
MHOTOTPAHHUKU; TIPSIMbIE U HAKJIIOHHBIE MPU3MBI, TapaJUICICIUIEbI).

OnepupoBaTh MOHATUSAMHU: CEKYIAs MJIOCKOCTh, CEUEHNE MHOTOIPAHHHUKOB.

OOBACHATH TPUHLIUIIBI IOCTPOCHUS CEYEHUH, HCTIOIb3YSl METO/I CJIEJIOB.

Crpouth ceyeHUsT MHOTOIPAHHHKOB METOJOM  CII€JOB,  BBIIIOJIHSTH
(BBIHOCHBIE) TMJIOCKHE YEPTEXKH M3 PUCYHKOB MPOCTHIX OOBEMHBIX (UTyp: BUA
CBEpXY, COOKY, CHHUBY.

Pemarp 3aaun Ha HaxOXKJIEHHE TE€OMETPUUYECKUX BEJIUYUH MO 00pas3am Win
QITOPUTMaM, IPHUMEHSSI HW3BECTHBIC AHAJUTUYECKHE METOABl IPU PEIICHUU
CTaHJAPTHBIX MATEMATHYECKUX 3a7a4 HAa BBIYMCIEHUE PACCTOSHHUA MEXIY JBYMsI
TOYKaMH, OT TOYKH JO MNOpSIMOW, OT TOYKH JO IUIOCKOCTH, MEXIY
CKPELIMBAIOIIMMHUCS MPSIMBIMHU.

Pemmars 3aaun Ha HaxXOXKJIEHHE TEOMETPUUYECKUX BEJIMYUH MO 00pas3iam Win
QITOPUTMAaM, TNPHUMEHSSI W3BECTHBIE AHAJUTUYECKWE METOABl IPU PEIICHUU
CTaHJAPTHBIX MaTeMaTUYEeCKUMX 3aJad Ha BBIYMCICHHE YIJIOB  MEXIY
CKPEUIMBAIOIIMMHUCS MPSIMBIMH, MEXKIYy TNPSIMOM M TUIOCKOCTBIO, MEXIY
MJIOCKOCTSIMH, IBYTPaHHBIX YTJIOB.

Bbruncnsate 00bEMBI M TJIOLIAAA MOBEPXHOCTEH MHOTOIPAaHHUKOB (TMpU3Ma,
NUpaMU/Ia) C IpUMEHEHUEM (HOPMYIT; BEIUUCIISITH COOTHOLICHHS MEXTy TUIOIIAIIMU
MOBEPXHOCTEHN, 00BEMaMU MOOOHBIX MHOTOI'PAaHHUKOB.



OnepupoBaTh TOHATHSIMH: CHMMETpPUS B TMPOCTPAHCTBE;, IIEHTP, OCh H
MJI0OCKOCTh CHMMETPHUH; IIEHTP, OCh U TJIOCKOCTh CHMMETPHUH (PUTYPHI.

W3Bnekath, mpeoOpa3oBhIBATh W HWHTEPHPETUPOBATH HHPOPMAIUIO O
IIPOCTPAHCTBEHHBIX T€OMETPUIECCKUX (PUTYpax, MPEICTaBICHHYIO Ha YepTeKax U
pUCYHKaX.

[TpumensaTs reomeTpudeckue HaKkThI 711 PEIICHHS CTEPEOMETPUICCKUX 3a/1ad,
MIPEATOJIATrafoIINX HECKOIBKO IIIaroB PEIISHHUs, €CIIH YCIOBHS PUMEHECHHUS 3a/T1aHbI
B SIBHOH (hopme.

[IpuMmeHsTh TpOCTEHIIME TPOrpaMMHBIE CpPEeICTBA W DIEKTPOHHO-
KOMMYHHKAITHOHHBIE CHCTEMBI TIPH PEIICHUU CTEPEOMETPUIECKHX 3a71ad.

[IpuBoaMTH TIpUMEPHI MATEMATUYECKUX 3aKOHOMEPHOCTEH B MPUPOJE H
JKU3HH, PAaCIIO3HABATH MPOSIBJICHUE 3aKOHOB TEOMETPHH B NCKYCCTBE.

[IpuMeHsATh MONy4YEHHBIE 3HAHUS Ha MPAKTUKE: aHAIU3UPOBATh peajbHbIC
CUTyallul W TIPUMEHSTh HM3yUYCHHbIE TOHATHUS B IMPOIIECCE IMOMCKA PEIICHUS
MaTeMaTU4eCKh CPOPMYIMPOBAHHON TPOOIEMBI, MOJACIUPOBATH PCATBHBIC
CUTyallil Ha s3BIKE TEOMETPUH, WCCIEAOBaTh IIOCTPOCHHBIE MOMACIHA C
WCITOJIb30BAHUEM TEOMETPHUUICCKUX TTOHITHI M TEOPEM, anmapara aareOphl; pemarhb
MPAKTUYECKUE 3a/1a4U, CBA3aHHBIE C HAXOXKIEHUEM I€OMETPUYCCKUX BEITUUHH.

11 KVIACC

OnepupoBaTh MNOHATUSIMH: LUJIUHIAPUYECKAs IOBEPXHOCTh, OOpa3yrolIue
AJIMHAPUYECKON MTOBEPXHOCTH; IIWJIMHP; KOHUYECKAast TOBEPXHOCTh, 00pa3yIoue
KOHUYECKON TTOBEPXHOCTH, KOHYC; cheprueckasi TOBEPXHOCTb.

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

OOBSICHATH CITOCOOBI MOTYUYEHUS TEJ BPAIICHUS.

KnaccudunmpoBats B3auMHOE pacnoyioskeHue chephl U MIOCKOCTH.

OnepupoBaTh MOHATHSIMHU: IMIAPOBOW CETMEHT, OCHOBAHHE CETMEHTA, BHICOTA
CETMCHTA; IIIapOBOM CIJIOH, OCHOBAHME IAPOBOTO CJIOS, BHICOTA IIAPOBOTO CJIOS;
IaPOBOU CEKTOP.

Boruucnsate  00BEMBI M TIIOMIAM  TIOBEPXHOCTEM  Tel  BpalleHHS,
TCOMETPUUICCKUX TEJI C TPUMEHEHUEM (HOPMYI.

OnepupoBaTh NOHATHUAMHU: MHOTOTPAHHUK, BIIMCAHHBIN B CPEPY M ONTUCAHHBIH
okoJio cdepsr; cepa, BMcaHHAS B MHOTOTPAaHHUK WJTU TEJIO BPAIIICHHUS.

BBIYUCIISTE COOTHOMICHHUSI MEXIY IUIOMAASIMU MOBEPXHOCTENH W 00bEMaMH
MOAOOHBIX TEII.

N300pakath u3ydaemble (UTYpbl OT PYKH M C TPHUMEHECHHEM IPOCTHIX
YepTEKHBIX MHCTPYMECHTOB.

BrITIOTHTH (BBIHOCHBIC) IIJIOCKHE YEPTEKHU U3 PUCYHKOB MTPOCTHIX 00BEMHBIX
dburyp: BUI cCBEpXY, COOKY, CHU3Y; CTPOUTH CEUEHUS TEJ BPAIICHUS.



W3Bnekatb, HWHTEPHPETUPOBATH U MPeoOpa3oBbIBaTh HHOOPMALUIO O
IPOCTPAHCTBEHHBIX T€OMETPUUECKHUX (PHUTypax, MPEACTaBICHHYIO Ha YepTekax u
pPHUCYHKaX.

OnepupoBath MOHSATUEM BEKTOP B MPOCTPAHCTBE.

BbITIONHATE  IEHCTBUSA  CIOXKEHUST BEKTOPOB, BBIYMTAHMS BEKTOPOB H
YMHOXEHHS BEKTOpaA Ha YUCIIO, OOBIICHITH, KAKUMHU CBOMCTBAMU OHM 00JIaat0T.

[TpuMeHsTh paBUIIO MapalieIenuIea.

OnepupoBaTh NOHIATUIMU: IEKAPTOBBI KOOPJIMHATHI B MPOCTPAHCTBE, BEKTOD,
MOJAYJb BEKTOpa, PABEHCTBO BEKTOPOB, KOOPJAWHATHI BEKTOpa, Yroyll MEXIy
BEKTOpaMH, CKAJIIPHOE TIPOU3BEACHIE BEKTOPOB, KOJUIMHEAPHBIE U KOMIUTAaHAPHbIE
BEKTOPBI.

HaxoanTs cyMMy BEKTOPOB M MPOU3BEICHUE BEKTOPA HA YUCIIO, YTOI MEXKIY
BEKTOpPAMHM, CKAJIPHOE IMpPOU3BEACHUE, PACKIAbIBaTh BEKTOp IO JABYM
HEKOJJIMHEAPHBIM BEKTOpaM.

3anmaBath IUIOCKOCTh YPaBHEHHEM B JIEKAPTOBON CUCTEME KOOPIUHAT.

[TpumensTh reomeTpudeckue (GakThl A1 PEIICHUS CTEPEOMETPHUUECKHX 3a/1ad,
MPENOJIarafoIIuX HECKOJIBKO MIAr0B PEIIECHUS, €CIH YCIOBUS IPUMEHEHUS 3aaHbl
B sIBHOM (popme.

Pemarp mpocreiinme reoMeTpuyecKkrue 3ajaud Ha MPUMEHEHHE BEKTOPHO-
KOOPAMHATHOTO METOJA.

Pemmarp 3amaunm Ha J0Ka3aTENbCTBO MAaTEMAaTHYECKHMX OTHOIICHUH U
HaXO0XJIEHUE F€OMETPUUECKUX BEIMUYMH 0 00pa3laM WiIH alropuT™MaMm, NPUMEHsS
U3BECTHbIE METO/IbI PU PELICHUH CTaHAAPTHBIX MAaTEMaTUYECKUX 3a/1a4.

[IpumeHaTs OpocTEHIINE IPOTPAMMHBIE  CPEACTBA U DJIEKTPOHHO-
KOMMYHHKAITHOHHBIE CUCTEMBI TIPH PEIICHUU CTEPEOMETPUIECKHX 3a/1ad.

[TpuBoaUTE TpUMEpPHl MaTEMAaTHUYECKUX 3aKOHOMEPHOCTEH B MpUpOAE U
KU3HU, paclio3HaBaTh MPOSBICHUE 3aKOHOB T€OMETPUU B UCKYCCTBE.

[TpyuMeHsTh MOJIydeHHbIE 3HAHUS Ha TNPAKTUKE: aHAJIM3UPOBATh pPEajbHbIC
CUTyalldd W TIPUMEHATh H3y4YCHHBIC TIOHATHS B TMPOILECCE TOUCKA PEIICHHUS
MaTeMaTH4eCKd CHOPMYIHPOBAHHONW TMPOOJIEMBbI, MOJETUPOBATH peajbHbIC
CUTyalldd Ha S3bIKE TEOMETPHH, WCCIEAOBAaTh IMOCTPOCHHBIE MOJEIN C
UCIIOJIb30BaHUEM T€OMETPUYECKUX MOHATHI U TeopeM, anmapaTa anreOpbl; pemaTh
NPAKTHUECKHE 3a]1a4M, CBA3aHHbIC C HAXOXKJCHHUEM I€OMETPUUECKHUX BEIHUYUH.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KUIACC
KounvecTBO yacoB DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (undgposBbie)
n/m NPOrpaMMblI Bcero Kontpoabneie  [paxtireckue o0pa3oBaTe/bHbIE
padoThI padoTshI pecypenr
1 BBenenue B ctepeoMeTpuio 10
5 [Ipsimbie ¥ TIIOCKOCTH B MPOCTPAHCTBE. 12 1
[TapannenbHOCTh NPSAMBIX M IIIOCKOCTEN
3 HepHeHHI/IIiynﬂpHOCTL OPSMBIX U 12
IJI0CKOCTEN
4 VYTriel MEXAY IPSIMBIMU U TUNIOCKOCTSIMH 10 1
) MHororpanHuk# 11 1
6 OOBEMBI MHOTOTPaHHUKOB 1
7 [ToBTOpEHME: CEUEHUS], pACCTOSIHUS U YTJIbI 1
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 5 0




11 KJIACC

KounyecTBO 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB H TeM uu¢poBbIe
Ne i/l P Konrpoabnbie IIpakruueckue (witcpp )
MPOrpaMMbl Bcero o0pa3oBaTejbHbIE
padoTshI padoThI
pecypchl
Tena BpameHus 12
OOBEMEBI TEN 5
BekTopbl ¥ KOOPIMHATHI B IPOCTPAHCTBE 10
4 [ToBTOpeHue, 06001EeHNE, 7 1
crcTeMaTH3aIus 3HaHU
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34 3 0




YYEBHO-METO/INYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

* Maremaruka. ['eometpust / Mepansak A.I'., Homuposckuii [I.A., [Tonskos B.M.;
non penakuueit [Tononsckoro B.E, OOmiecTBO ¢ orpannyeHHON
oTBeTCTBEHHOCTHIO U3narensckuil nentp «BEHTAHA-I'PA®»; AkunonepHoe

obmectBo «M3aatenbeTBo «IIpocBemenney, 2023

METOANYECKHUE MATEPUAJIBI IUISA YYUTEJIA

I'eomeTpus. 10 kimace ( bas.ypoBenb) dunaktudeckue MmaTepruaisl Mepsisik A.l.,
[Tonmonckwuit B.b., Pabunosuu E.M., SAxup M.C. | Mep3nsk A., 2022

['eometpus. 11 knacc ( bas.ypoBens) Aunaktudeckue matepuansl Mepsmsik AT,

[Tonmonckwuit B.b., Pabunosuu E.M., Sxup M.C. | Mepansk A., 2022

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH

HUHTEPHET

bu6anoreka [JOK






