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HOACHUTEJBHASA 3AIINCKA

Pabouas mporpamma yueOHOro kypca «I'eomerpus» 6a3oBOro ypoBHsS AJis
oOyuarormuxcst 10 —11 xmaccoB pa3pabotaHa Ha ocHOBe DemepaabHOTO
roCyapCTBEHHOTO 00pa30BaTEIbHOIO CTaHAApTa CPEIHET0 O0IIero 0Opa3zoBaHus,
C y4€TOM COBPEMEHHBIX MHPOBBIX  TpeOOBaHWH, NPEABABISIEMBIX K
MaTeMaTHYeCKOMY OOpa30BaHUIO, W TPAAWIMN POCCHICKOTO 0OO0pa3oBaHUS.
Peanuzaius mporpaMmbsl 00€CIIEUUBAET OBJIAJICHUE KIIIOUEBHIMU KOMIIETCHIIUSMU,
COCTABJISIIOIIMMHU OCHOBY JIJII CaMOPa3BUTHUSI M HENPEPHIBHOIO 00pa3oBaHUs,
LEJIOCTHOCTh OOIIEKYJIbTYPHOTO, JUYHOCTHOTO W IIO3HABATEIBHOTO pPAa3BUTHUSA
JUYHOCTU 00YyYarOIIXCsl.

HEJIM U3YYEHUSA YYEBHOI'O KYPCA

BaxxHOCTh ydeOHOTO Kypca TE€OMETpUM Ha YPOBHE CpPEIHEro OOIIero
oOpa3oBaHMsl OO0YCJIOBJIEHA NPAKTHMUECKON 3HAYMMOCTBIO METalnpeIMETHBIX U
IPEIMETHBIX PE3yJbTAaTOB OOYYEHUS I'€OMETPUM B HAIPABIEHUU JIUYHOCTHOTO
pa3BUTHS OOy4aromuxcs, (popMHUpOBaHUS (YHKIUOHAIBHOM MaTeMaTHYECKOU
IPAMOTHOCTH, U3YUYEHUS IPYTUX YUeOHbIX AUCHUIUIMH. Pa3BuTue y o0yvaromuxcs
NPaBUJIBHBIX MPEACTABICHUA O CYIIHOCTH U IPOUCXOKIECHUU T'€OMETPUUYECKUX
abcTpakiuii, COOTHOUIEHHM PEaJbHOrO0 M HJAEaJbHOTO, XapaKTepe OTpa)KeHUs
MAaTEMATUYECKON HAYKOM SIBJICHUH U ITPOLECCOB PEAIBHOTO MUPA, MECTE TEOMETPUHU
B CUCTEME HayK M POJIU MAaTEMATUYECKOTO MOJICIMPOBAHUS B HAYYHOM MTO3HAHUU U
B IIPaKTUKE CIOcOOCTBYET (POPMUPOBAHUIO HAYYHOTO MUPOBO33PEHUS yUaIINXCs, a
TAaK)K€ KA4eCTB MBIIUICHUS, HEOOXOMUMBIX [JIsi ajanTallid B COBPEMEHHOM
o01iecTBe.

['eomeTpus sBisieTcs OAHUM M3 0a30BBIX MPEIMETOB HAa YPOBHE CPEIHEro
oOmero oOpa3oBaHUs, Tak Kak OOECrneYyMBaeT BO3MOXKHOCTb H3Y4YEHUs Kak
JTUCUUIUINH €CTECTBEHHO-HAYYHOUM HANPaBIEHHOCTH, TaK U T'YMaHUTapPHOM.

Jlormueckoe MbIlUIEHHE, (HOpPMUPYEMOE MpPU H3YYEHHHU OOYYaroIUMUCS
NOHATUIHBIX OCHOB F'€OMETPHUH U MIOCTPOCHHUH LIETIOYKN JOTUYECKUX YTBEPKICHUIN
B XOJI¢ pELIECHUs T€OMETPUYECKUX 3aJayd, YMEHHE BBIJBUTaTh M ONPOBEpPraTh
TUIOTE3bl HEMOCPEACTBEHHO MCIOIB3YIOTCS TMPU PEIICHUH 3a7ad €CTeCTBEHHO-
HAy4YHOI'O LIMKJIA, B YACTHOCTHU U3 Kypca (PU3UKHU.

YMeHHe OpUEHTUPOBATHCS B MPOCTPAHCTBE UIPAET CYIIECTBEHHYIO POJb BO
BCEX 00JacTsIX AESITeIbHOCTU uenoBeka. OpHeHTalus 4YeloBeKa BO BPEMEHH U
MPOCTPAHCTBE — HEOOXOJAMMOE YCIOBHUE €ro COIHUaIbHOTO ObITHS, Gdopma
OTPaXXEHUSI OKPY’KAIOIIET0 MHUPA, YCIOBHUE YCHENIHOTO MO3HAHUS W aKTHUBHOTO
npeoOpazoBaHusl  JACUCTBUTENBHOCTH. OmnepUpoBaHUE  MPOCTPAHCTBEHHBIMU
oOpazamu 00BEANHSIET pa3HbIE BUABI yUeOHOU U TPYAOBOM IEATEIbHOCTH, SIBISETCS
OJHUM M3 TPO(PECCHOHATHLHO BAXKHBIX KayeCcTB, IMOATOMY aKTyalbHa 3ajaua
dbopmupoBaHus y  oOydaroUMXcsli MPOCTPAHCTBEHHOTO  MBIIUIEHUS  Kak



pPa3HOBUAHOCTH OOpA3HOTO MBIIUICHHUS — CYHIECTBEHHOIO KOMIIOHEHTa B
MOJATOTOBKE K MPAKTUYECKOW AEATEIBHOCTH [0 MHOTUM HAIIPABJICHUSIM.

[lenp ocBoeHus mporpaMMmbl ydueOHOro kypca «l'eomerpusi» Ha 06a30BOM
ypoBHE 0O0yueHuss — 00meo0pa3oBaTeIbHOE U OOLIEKYJIbTYpHOE pa3BUTHE
oOyuaroluxcs yepe3 00ecredeHre BO3MOKHOCTH IPUOOPETEHNS U UCTIOIb30BaHMS
CUCTEMAaTUYECKUX TEOMETPHUUYECKMX 3HAHUH H  JIEHCTBUM, crneuuUIHBIX
T€OMETPUH, BO3MOXXHOCTH  YCHEIIHOTO MPOJODKEHHS  OO0pa3oBaHUA IO
CHELMATIBHOCTSAM, HE CBSI3aHHBIM C IIPUKJIAIHBIM UCIIOJIb30BAHUEM IT'€OMETPHUH.

[TporpaMMa mno reoMerpur Ha 0a30BOM YPOBHE IpeJHA3HAUYeHA IS
oOyJarolmxcs CpeIHEN HIKOJIbI, HE UCIBITHIBABIINX 3HAYUTENBHBIX 3aTPYIHEHUI
Ha YpOBHE OCHOBHOIO 0011ero oopa3zoBanusi. Takum oOpa3om, oOyuaroyecs: Ha
0a30BOM YPOBHE JIOJKHBI OCBOUTH 00IIIME€ MAaTEMAaTUYECKUE YMEHUS, CBA3aHHBIE CO
celM(PUKON reOMETpUU U HEOOXOAUMBbIE I KU3HU B COBPEMEHHOM OOILECTBE.
Kpome 3T0ro, o1 UMEI0T BO3MOXKHOCTh U3YYUTh T€OMETPUIO O0JIee IIyOO0KO, eclin
B JlaJbHEHIIEM BO3HHMKHET HEOOXOAMMOCTh B T'€OMETPUYECKHX 3HAHUSAX B
poeCCUOHATIBHON JIEATEIIbHOCTH.

JlocTHkeHHE LeM OCBOEGHMS MpPOrpaMMbl OOECIIEUMBAETCS pEUICHUEM
COOTBETCTBYIOIIMX 3aj1ad. [IpuopuTeTHBIMM 3ajadyamMM  OCBOEHHA  Kypca
«I"'eomeTpun» Ha 6a30BoM ypoBHE B 10—11 kaccax SBISIFOTCS:

e (opmMupoBaHMEe MNpPEACTAaBIECHUS O TEOMETPUM KaK YacTH MHPOBOMH

KyJbTYPBl U OCO3HAHUE €€ B3aUMOCBSI3H C OKPYKAIOIIUM MUPOM;

e (opMHpoBaHUE MTPEICTAaBICHHUS O MHOTOTPaHHUKAX U TeJlaX BpallleHus KaK
O BaXXHEMIIMX MaTeMaTHYEeCKUX MOJEISX, MO3BOJISIIOIIMX OINUCHIBATh U
U3y4aTh pa3Hble SABJICHUS OKPYKAIOLIEr0 MUPA;

e (opMupoBaHue yMEHHs paclo3HaBaThb Ha YEPTEkKaX, MOJACISIX U B
peaIbHOM MHPE MHOTOIPAHHHUKH U TeJla BpalleHUS;

e OBJIaJICHUE METOJIaMHU PEILCHUs 3a/1ay Ha MOCTPOCHMSI Ha M300paMeHUSIX
MIPOCTPAHCTBEHHBIX (PUTYD;

e (opmMupoBaHue yMeHHUS ONEPUPOBATH OCHOBHBIMH TMOHSTHSIMH O
MHOTOTPAaHHHUKAX U TeJaX BPAILLECHUS U UX OCHOBHBIMU CBONCTBaMU;

e OBJAJCHUE  aJNTOPUTMAMU  pEUIEHUS  OCHOBHBIX  THIOB  3ajiay;
dbopMupOBaHHE yYMEHHS NPOBOAUTH  HECIOXKHBIE  JIOKa3aTeIbHbIC
pacCyKJeHUus B XOJE PELICHUS CTEPEOMETPUYECKMX 3aJad M 3a7ad C
MPAKTUYECKUM COJEPKaHUEM;

e Pa3BUTHE MHTEIJUIEKTYaJIbHBIX U TBOPUYECKUX CIIOCOOHOCTEN 00yUarOIuXCs,
NIO3HABATEJIbHOM aKTUBHOCTH, UCCIIEIOBATENBCKUX YMEHHM, KPUTUYHOCTH
MBIIICHHUS,;

e (opmupoBaHue (YHKIIMOHATEHOW TPAMOTHOCTH, PEJIEBAHTHON T€OMETPUU:
YMEHHE Paclo3HaBaTh MPOSBIECHUS TEOMETPUUECKUX OHATUH, OOBEKTOB U



3aKOHOMEPHOCTEN B PEATbHBIX JKU3HEHHBIX CUTYyallUsX U NPU U3YYEHUU
IpPYTrUX  Y4eOHBIX  MPEIMETOB, TPOSBICHUS  3aBUCUMOCTEH U
3aKOHOMEPHOCTEH, (POPMYIIMPOBATh UX Ha S3bIKE TEOMETPUU U CO3/1aBaTh
r€OMETPUYECKUE MOJENH, IPUMEHATh OCBOCHHBIM T'€OMETPHUYECKUN
anmapar g pEUIeHus NPaKTUKO-OPUEHTUPOBAHHBIX  3a/ad,
MHTEPHPETUPOBATH U OLICHUBATH MOJyUYEHHBIE PE3YJIbTATHI.

OTIUYUTENEHON OCOOCHHOCTHIO MPOTPAMMBI SIBISICTCSI BKJIIOYEHHE B KYypC
CTEPEOMETPHUM B HAYaJIE €r0 U3YUYEHHU 3a/1a4, PEIIAEMbIX Ha YPOBHE HUHTYUTUBHOTO
MO3HAHUS, U OIpeAeEHHBIM 00pa3oM OpraHu3oBaHHas paboTa HajJ HUMHU, YTO
CIIOCOOCTBYIOT Pa3BUTHIO JIOTHYECKOTO M MPOCTPAHCTBEHHOI'O MBIILJICHUS,
CTUMYJIMPYET NMPOTEKaHNWE UHTYUTUBHBIX MPOIECCOB, MOTUBUPYET K JaIbHEHIIIEMY
U3YYEHUIO MIPEeIMETA.

[Ipeanourenue oTAaETCS HATISAHO-KOHCTPYKTUBHOMY METOy OOYy4YEHUSs, TO
€CTh TEOPETUYECKHE 3HAHUS MMEIOT B CBOEH OCHOBE YYBCTBEHHOCTH IIPEIMETHO-
MIPAKTUYECKOM JEATENbHOCTA. Pa3BUTHE NPOCTPAHCTBEHHBIX NPEACTABICHUN Yy
YUYaIUXCS B Kypce CTEPEOMETPUH MMPOBOAUTCS 3a CUET PELICHUS 3aa4 Ha CO3/IaHNe
IIPOCTPAHCTBEHHBIX O0Opa3oB M 337ady Ha ONEPUPOBAHUE MPOCTPAHCTBEHHBIMU
obopazamu. Co3nanue oOpa3a NPOBOJUTCS C OMNOPOM Ha HArJIAJHOCTh, a
OTIepUpOBaHUE 00PA30M — B YCIOBUAX OTBJICUEHUSI OT HATJISIIHOCTH, MBICIEHHOTO
U3MEHEHUS €r0 UCXOHOTO COJIEpKaHUS.

OcHoBHBIE copaepiarenbHble TUHUN Kypca «['eomerpum» B 10-11 kiaccax:
«MHororpanHukmn», «IIpsiMble ¥ TIIIOCKOCTH B IPOCTPAHCTBEY, «Tea BpalieHus»,
«BEeKTOpbI U KOOPAUHATHI B ITPOCTPAHCTBE». POPMUPOBAHUE JTIOTUUECKUX YMEHUHN
pacnpenenseTcs He TOJIBKO M0 COJAEPKaTeIbHBIM JIMHUSAM, HO U 110 TOAaM 00y4YeHus
Ha YpOBHE CPEIHETO 00111eTO 00pa30BaHUS.

Copepxanne 00pa3oBaHMs, COOTBETCTBYIOLIEE NPEIMETHBIM pPE3yJibTaTaM
OCBOCHMsI pabouell MmporpaMMbl, pachpenel€HHbIM 10 TrojaaM OOy4eHwUs,
CTPYKTYPHUPOBAaHO TakuM o00Opa3oM, 4YTOOBI OBJIAJICHUE T'€OMETPUUYECKUMHU
MOHATUSIMU Y HAaBBIKAMH OCYIIECTBIISUIOCH MOCJIEI0BATENLHO U MOCTYIATEIBHO, C
COOJIIOJIEHUEM MPUHIIMIIA TPEEMCTBEHHOCTH, YTOObI HOBbIE 3HAHUS BKJIIOYAIUCH B
OOLIyI0 CHCTEMY T'€OMETPUYECKUX MPEJCTABICHUN O0Yy4YaloIMUXCs, pacluupsis U
yriay6usist €€, o0pa3yst MPpOUYHbIE MHO>KECTBEHHBIE CBSI3U.

MECTO YYEBHOI'O KYPCA B YYEBHOM IIVIAHE

Ha uzydenue reometpun oTBoauTCs 2 4yaca B Henelno B 10 kimacce u 1 yac B
Henemo B 11 knacce u enie 1 yac B Heenmo 171 3aBEPILICHUST Kypca , BCEro 3a JiBa
rojia ooOyuenus - 102 yueOHbIX yaca u emie 34 vaca (aa 11 xmacc).

B cooTBeTcTBUMM C KaJleHAAPHBIM Y4€OHBIM IIAHOM-TPA()UKOM, HUCKITFOYNB
npazauuunble gHU 29.04.2024, 30.04.2024, 01.05.2024, 09.05.2023, BKIJIIOYHUB
27.04.2024, xak pabouuii iIeHb, JaHHAs ITporpaMma paccuutana B 10 kitacce —Ha 65



YacOB IMPU HOPMATHUBHOM MPOIOJDKATEITLHOCTH yueOHOTO rosa 34 yueOHbIe Helemu;
B 11 ximacce - Ha 64 daca (33 ydeOHbIC HEIENN).

COAEPXKXAHUE YYEBHOI' O KYPCA

10 KITACC

IIpsiMmble ¥ IVIOCKOCTH B IPOCTPAHCTBE

OCHOBHBIE ~ TOHATHS ~ CTEpeoMeTpuu. Touka, mpsAMas, IJIOCKOCTb,
npoctpaHcTBO. [loHsATHE 00 AaKCMOMATHYECKOM IOCTPOEHUU CTEPEOMETPHHM:
aKCHUOMBI CTEPEOMETPHUH U CIIECCTBUS U3 HUX.

B3anMmHOE pacnosioKeHUEe MpsSMBIX B IPOCTPAHCTBE: MEPECEKAOIIUECS,
napajulelibHble M CKpeluBaroumecs mnpsmble. [lapajuienbHOCTh MNpAMBIX U
IUDIOCKOCTEW B NPOCTPAHCTBE: IMAPAJUIENBHBIE TMpPSAMBIE B MPOCTPAHCTBE;
[apaJuIeNIBHOCTh TPEX MPAMBIX; MAPAIIIETBHOCTh MPSMOU M IUIOCKOCTH. YTJBI C
COHAIPABJICHHBIMU CTOPOHAMH; YyrOJd MEXJIy MNpsIMbIMH B IPOCTPAHCTBE.
[TapajutenpHOCTB IJIOCKOCTEN: TapaJlIebHbIE IUIOCKOCTH; CBOMCTBA MapalIEIbHbIX
miockoctel. [IpocTeiinme nmpocTpaHCTBEHHbIE (PUTYyphl HA MIOCKOCTHU: TETPa’p,
KyO, MmapasuiesienuIe]; HOCTPOEHUE CEUCHH.

[lepneHANKYISIPHOCTh IPSIMOM U MJIOCKOCTH: MEPIEHIUKYIISIPHbIE MIPSMBIE B
IIPOCTPAHCTBE, MpsMBIEC IMAPAJUICIBHBIE W NEPIECHIUKYJISAPHBIE K IUIOCKOCTH,
NPU3HAK NEPNEHAMKYJISIPHOCTH NPSIMOM M IUIOCKOCTH, TEOpeMa O MpsMOK
NEPIEHINKYJIAPHONW IUIOCKOCTH. YTJIBI B IPOCTPAHCTBE: YrOJI MEXAY NPSIMOU H
IJIOCKOCTBIO;  JIBYTPAaHHBIM  Yroj, JIMHEWHBIM yroja JBYTPAaHHOTO  yrJia.
[lepneHauKyIIlp ¥ HAKJIIOHHBIE: PACCTOSIHUE OT TOYKH JO IJIOCKOCTH, PACCTOSIHUE
OT IPSAMOH J10 MIIOCKOCTH, MPOEKLUs (PUTYPBI Ha IIIOCKOCTh. [lepneHauKyIsipHOCTb
IJIOCKOCTEN: MPHU3HAK IMEPHEHAUKYISIPHOCTH JIBYX IUIOCKOCTEN. Teopema o Tpéx
MEPIICHIUKYIISPAX.

MHoOrorpaHHuKHu

[IoHsiTHE MHOTOIpPaHHKKA, OCHOBHBIE 3JIEMEHTHl MHOTOTPAHHUKA, BBIITYKJIbIE
Y HEBBIITYKJIbIE MHOTOIPAHHMKY; pa3BEPTKAa MHOrorpanHuka. [lpusma: n-yroiapHas
NpU3Ma; TPaHU U OCHOBAHUS MPU3MBIL;, MpsAMas U HAKIOHHAs MPU3MbL, OOKOBas U
MOJTHAs MIOBEPXHOCTh IIPU3MBI. [Tapannenenunen, PSIMOYTOJIbHBIN
napajuleJienunes, U ero cpoucra. l[lupamumpa: n-yronpHas nupamuaa, TpaHd U
OCHOBaHHUE MUpPaMUbl; OOKOBAsI U MOJIHASL TOBEPXHOCTh MUPAMMU/IbI; PABUIIbHAS U
yCeu€HHas MNHUpaMuja. OJIEMEHTbl Npu3Mbl M nupamuasl. [IpaBusibHbIE
MHOTOTPAHHHUKU: TIOHSITHE MPABHJIBHOIO MHOTIOTPAHHMKA; MpaBUiIbHAS IpU3Ma U
npaBuibHAs TUpaMHUAa; MpPaBUIIbHAS TpPEyrojbHas NUpamMuAa U TMPaABUIbHBIN
TeTpadap; KyO. IlpeacraBieHune O MpaBUIIBHBIX MHOTOIPAHHUKAX: OKTadp,
nonekaap u ukocasap. CeueHurs Npu3Mbl U TUPaMUIBIL.



CumMeTpuss B IPOCTPAHCTBE: CUMMETPHUSI OTHOCUTEIBHO TOYKH, MPSIMOM,
MJIOCKOCTU. DJIEMEHTH CHMMETPHUH B MUPAMKIaX, MapaJlieJenuIie/iax, MpaBUIbHbIX
MHOTOTPaHHUKAX.

Bbluncienre 3J€eMEHTOB MHOTOTPaHHUKOB: pEOpa, JMaroHaid, YIJIbL.
[Tnomans OOKOBOW MOBEPXHOCTM U TIOJHOM MOBEPXHOCTH MPSIMOW MPHU3MBI,
IUTOIIA/Ib OCHOBAHMIA, TeOpeMa 0 OOKOBOI MOBEPXHOCTH MpsiMOi pu3Msl. [Lnomans
OOKOBOM TMOBEPXHOCTH M TIOBEPXHOCTH NPABUIBHOW MNUPaMUIbI, Teopema o
miomaau yceu€HHou nupamuapl. [lonstue 06 00bEMe. O0bEM MUpaMUIbl, TPU3MBI.

[lonoGubeie Tena B mpocTtpaHcTBe. COOTHOLIEHUS MEXAY IUIOMIAASIMU
MOBEPXHOCTEHN, 00BEMaMU TTOI0OHBIX TEJI.

11 KJIACC

Tena Bpamenust

HunuHaapuyeckas MTOBEPXHOCTB, oOpasyroiue UMAJIMHIPUYECKON
MOBEPXHOCTH, OCh UWJIWHJIPUYECKOW TMOBEpPXHOCTU. [[unuHAp: OCHOBaHUA U
OOKOBas TMOBEPXHOCTh, OOpa3ylolas MU OCh;, IUIONAAhL OOKOBONW M TIOJHOM
MOBEPXHOCTH.

Konnueckass moBepXHOCTh, 00pa3yrole KOHUYECKOW MOBEPXHOCTH, OCh U
BEpIIMHA KOHUYECKOM MmoBepXxHOCcTU. KOHyC: OCHOBaHUE U BepIlMHA, 00pa3yroIasi
1 OCh; TIJIOIAIb OOKOBOM U TIOJIHOM MOBEPXHOCTH. Y CEUEHHBIN KOHYC: 00pa3yroIme
Y BBICOTA; OCHOBAaHMS U OOKOBasi IOBEPXHOCTb.

Cdepa u map: UEHTp, paguyc, AUAMETP; IUIOMIATL MOBEPXHOCTU CREpHI.
B3auMHoe pacnonoxxenue chepsl U IUIOCKOCTH; KacaTellbHasl IIOCKOCTh K cdepe;
101 ChEpPHI.

N300paskeHne Ten BpallleHHs Ha TNIOCKOCTH. Pa3BépTka MUIMH/pa U KOHYCA.

KoMOuHanuu tesn BpaieHrus 1 MHOTOTPAaHHUKOB. MHOTOIMpaHHHK, ONTUCAHHBIH
okoJio cepsl; cepa, BuCaHHAS B MHOTOTPAHHUK, UJIU TEJIO BPAILICHHUS.

[Tonsarue 06 06bEMe. OcHOBHBIE CBOMCTBA 00BEMOB Tell. Teopema 00 00béMe
MPSMOYTOJILHOTO Tapajuienenurnena u ciaeactBuss u3 He€. OObEM IMIMHIpA,
KoHyca. O0BEM 11apa u mIomaab chephl.

[TogoOubie Tenma B mpocTpaHcTBe. COOTHOIICHUS MEXKIY IUIOMIAIIMU
MOBEPXHOCTEHN, 00bEMaMU TTOOOHBIX TEI.

Ceuenus MHAPA (MapaJUIETbHO U MEPIICHIUKYIISIPHO OCH), CEYEHHUSI KOHYCa
(mapajuieTbHOE OCHOBAHMIO U MTPOXO/IAIIEE YEPE3 BEPILIHUHY), CEUEHHUS I1apa.

BekTopbl 1 KOOPAUHATHI B MPOCTPAHCTBE

BekTop Ha miockoctu U B ripocTpaHcTBe. CI0KEHUE U BBIUUTAHUE BEKTOPOB.
YMHOKEHHE BEKTOpa Ha 4ucio. Pa3ioxkeHue BeKTopa Mo TpEM HEKOMILIAHAPHBIM
BekTopaMm. [lpaBwiio mapamnenenunena. PemieHwe 3amay, CBS3aHHBIX C
IIPUMEHEHUEM TIPaBUJI JACUCTBHM C Bekropamu. lIpsaMoyroneHas cucrema
KoopAuHaT B mpocTtpaHcTBe. KoopnuHatel BekTopa. lIpocreitmme 3amaun B



KOOpAMHATaX. YTojl Mexay BekTtopamu. CKalipHOE MPOU3BEIECHUE BEKTOPOB.
Briuncnienne yrioB MExy MPSMBIMH U TIOCKOCTAMHU. KoOpAnMHATHO-BEKTOPHBIM
METOJ TP PEIICHUU T€OMETPUUECKUX 3a]1ay.
IIJTAHUPYEMBIE PE3YJIBTATBI

JIMYHOCTHBIE PE3YJIBTATBI

JIM4HOCTHBIE pe3ynbTaThl OCBOCHHSI TPOTPaMMBbI  y4eOHOTO TIpeaMeTa
«MareMaTuka» XapaKTepU3yIOTCs:

I'pa:xknanckoe BocnuTanme:

c(hOpPMHPOBAHHOCTHIO TPAKIAHCKON MO3UIIMU 00YYAIOIIErocst Kak akKTUBHOTO
W OTBETCTBEHHOI'O Wi€Ha POCCHUHCKOro OOIIecTBa, NPEJICTABICHUEM O
MaTeMaTUYECKUX OCHOBaxX ()YHKIIMOHUPOBAHUS PA3IUYHBIX CTPYKTYp, SIBICHHM,
NpoleAyp TpaxaaHCKOro oOmiecTBa (BBIOOPHI, OMPOCHl U TIpP.), YMEHHUEM
B3aMMO/JICHCTBOBAaTh C COIMAJbHBIMA HWHCTHUTYTaMHM B COOTBETCTBHM C HX
GyHKUIUSIMU ¥ HA3HAYCHUEM.

IlaTpuoTn4yeckoe BOCIIUTAHME:

c(hOpMUPOBAHHOCTHIO POCCUICKON IpakIaHCKON UJICHTUYHOCTU, YBAKCHUS K
MPOIIIOMY U HACTOSIIIIEMY POCCUICKONW MaTEMAaTHKU, IIEHHOCTHBIM OTHOIIIEHUEM K
JOCTUKEHHUSIM POCCUHUCKUX MAaT€MaTUKOB U POCCUKCKON MAaTeMaTUYECKOW IIKOJIbI,
K HCIOJb30BAaHUIO 3THUX JOCTHIKEHUW B JPYrMX HayKax, TEXHOJOTHSX, chepax
SKOHOMHUKH.

JIyXOBHO-HPABCTBEHHOT'0 BOCIIUTAHMSI:

OCO3HaHUEM JTYXOBHBIX LIEHHOCTEN POCCHICKOTO Hapoa;
c(OPMHPOBAHHOCTHIO  HPABCTBEHHOTO  CO3HAHMSI, OTHUYECKOTO  TOBEIACHUS,
CBSI3aHHOTO C MPAKTUYECKUM IMTPUMEHEHUEM JOCTUKEHUN HAYKU U JIESTEIbHOCTHIO
y4€HOI0; OCO3HAHWEM JIMYHOIO BKJIa/a B MOCTPOCHHUE YCTOMUMUBOrO OyayLIETO.

JcTeTHYECKOe BOCIIMTAHUE:

ACTETUYECKUM OTHOIIEHUEM K MHpPY, BKIIOYas ICTETUKY MAaTEeMaTUYECKHUX
3aKOHOMEPHOCTEH, 00BEKTOB, 3a]1a4, PeIICHUH, PACCYKICHUI; BOCTPUUMYHUBOCTHIO
K MaTEMaTUYECKUM acCleKTaM Pa3IMuYHbIX BUIOB HCKYCCTBA.

duznyeckoe BOCIUTAHKE:

c(hOpPMUPOBAHHOCTHIO YMEHHUSI TPUMEHATh MaTeMaTUYECKHE 3HAHUA B
WHTEpecax 37J0pOBOTO U O6e30macHOro oOpa3a KU3HU, OTBETCTBEHHOTO OTHOIIICHHS
K CBOEMY 3JI0POBBIO (3I0pOBOE MHUTAHHE, COATAHCUPOBAHHBIN PEXUM 3aHATANA U
OTIbIXa, peryJisapHas pu3nyeckas akTUBHOCTh); PU3HMUECKOTO COBEPIIICHCTBOBAHUS,
P 3aHATHUSAX CIIOPTUBHO-03/I0POBUTEILHOMN AEATETLHOCTHIO.

TpynoBoe BociuTanue:

TOTOBHOCTBIO K TPYAY, OCO3HAHHWEM IICHHOCTU TPYAOTIOOUS; MHTEPECOM K
paznuyHbiM  chepaM  TIPOPECCHOHAIBEHON  NESITENBHOCTH, CBS3aHHBIM  C
MaTEeMaTUKOW M €€ MPWIOKEHUSMU, YMEHHUEM COBEPIIATh OCO3HAHHBIA BBHIOOP



Oynymedd mnpodeccnrn W Ppeamu30BBIBaTh COOCTBEHHBIC >KM3HEHHBIC IIJIAHBI,
TOTOBHOCTBIO M  CHOCOOHOCTBIO K MAaTeMaTUYEeCKOMY OOpa30BaHUIO U
caM000pa30BaHUI0 HA TMPOTSHKEHUU BCEU JKU3HHU; TOTOBHOCTHIO K AKTUBHOMY
YYaCTHIO B PEIICHUH MPAKTUYECKHUX 3a/1a4 MaTEMAaTUYECKON HAIIPaBICHHOCTH.

IKOJIOTHYECKOe BOCIIMTAHUE:

c(OPMHPOBAHHOCTHIO DKOJIOTHYECKON KYyJIbTYpbl, TMOHWMAHHEM BIIWSHHUS
COIMAJTBHO-DPKOHOMHYECKHUX TIPOIECCOB HAa COCTOSHUE MPUPOTHON U COIUATBLHOM
Cpellbl, OCO3HaHUEM TIJ00aJbHOTO XapakTepa SKOJOTUYECKHX MpoliieM;
OpUEHTallMell Ha MPUMEHEHHE MaTeMaTHYeCKUX 3HAHWM JJIs pelieHus 3aaad B
00JIaCTH OKPY’KaIOIIeH Cpe/ibl, JTAHUPOBAHUS MMOCTYIKOB U OLICHKU UX BO3MOXKHBIX
MOCIICICTBUUN [T OKPY’KAIOIIEH CPEbI.

IleHHOCTH HAYYHOT0 TIO3HAHMSI:

c(hOpPMHUPOBAHHOCTHI0O MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  pa3BUTUSI HAyKM W  OOIIECTBEHHOM  MPAaKTUKH, [MOHUMaHHUEM
MaTEeMaTHYeCKOH HayKd Kak cdepbl YeIOBEUYECKOW JESITCIBHOCTH, ITAaloB €€
pa3BUTHS M 3HAYUMOCTH IS PA3BUTHs I[MBWIM3AIMW; OBJAJACHHUEM S3BIKOM
MaTeMaTUKH M MaTeMaTHYeCKOW KyJIbTYypOH KaK CPEICTBOM IIO3HAHHUS MUPa;
TOTOBHOCTBIO OCYIIECTBIISITh MPOCKTHYIO M HCCIEIOBATEIIbCKYIO JIESITEIbHOCTh
WHUBUIyaJIbHO U B TPYIIIIE.

METANIPEJMETHBIE PE3YJIBTATDI

MeTtanpenMeTHbIe Pe3yJbTaThl OCBOCHUS IMPOTpaMMbl YUEOHOTO TpeaMeTa
«Marematuka XapaKTepU3yTCs OBJIAJICHUEM YHUBEPCATbHBIMU
NO3HAGAMENbHBIMU  OCUCMBUAMU,  VHUBEPCAIbHLIMU — KOMMYHUKAMUBHBIMU
OelicmeusMu, YHUBEPCAaNbHbIMU Pe2YIAMUBHbIMU OeUCEUIMU.

1)  VYuueepcanvnvie  noznasamenvmvle  Oeiicmsus, — o0becneuugarom
Gdopmuposanue 6a308blX KOSHUMUBHLIX NPOYECCO8 00yuaowuxcs (0ceoeHue
Memoo0o8  NO3HAHUSA  OKpYJcanowe2o  mMupa,  NpuMeHeHue  JI02U4ecKUx,
UCCIe008ameNbCKUX Onepayuli, yMmeHull pabomams ¢ ungopmayueti).

ba3oBble Jiornueckue aeicTBuA:

e BBIABIIATh U XapaKTEPHU30BaTh CYIICCTBEHHBIC MPU3HAKA MAaTEMaTHICCKUX
O00BEKTOB, TOHATUH, OTHOIICHUN MEXTYy MOHATHAMH, (OPMYIHPOBATH
OTIpEJICICHNs]  TOHSATUH; YCTAHABIMBATh CYIIECTBEHHBIM  TPHU3HAK
KJaccu(uKanyy, OCHOBAaHUSA JUIsi OOOOIICHUS W CpaBHEHUS, KPUTEPHUH
MIPOBOJIMMOTO aHAJTN3a;

e BOCIpPUHUMATH, (opMymHpoBaTH W  MPEOOPa3OBHIBATH  CYXKICHHS:
YTBEPAUTEIbHBIE W OTpHUIIATEIbHBIC, CAWHUYHBIC, YACTHBIE U OOIIHE;
YCIIOBHBIE;



e BBIABIATH  MATEeMaTHYECKHE  3aKOHOMEPHOCTH,  B3aWMOCBSI3U U
npoTtuBopeurss B (aKkTax, MaHHBIX, HAONIOJACHUSIX U YTBEPKICHHSIX;
npemiaraTh KpUTEPUH JIJISl BBISIBJICHHS 3aKOHOMEPHOCTEH W IPOTUBOPEUHIA,

e JieJaTh BBIBOJbI C HCIIOJIb30BAHUEM 3aKOHOB JIOTMKH, JNEAYKTHUBHBIX H
WHIYKTUBHBIX YMO3aKIIOUEHUH, YMO3aKIIOUEHHH 10 aHAJIOTUH;

e TPOBOJUTH CaMOCTOSITEIIBHO JI0KA3aTeLCTBA MaTEeMaTHYECKUX
YTBEPXKICHUM (MPSMBIE U OT MPOTUBHOTO), BHICTPAUBATh apTyMEHTAIIHIO,
NPUBOAUTH MPUMEPHl M KOHTPIPHUMEPHI; OOOCHOBBIBATH COOCTBEHHBIE
CY>KJICHUS U BBIBOJIBL;

e BBIOMpaTh croco0® pemnieHUs ydyeOHOM 3amaun (CpaBHUBATh HECKOJBKO
BAPUAHTOB pEIICHUs, BBHIOMpaTh Haubojee MNOAXOASIUMNH C Y4ETOM
CaMOCTOSTEIILHO BBIJICIICHHBIX KPUTECPHUEB).

ba3oBble uccienoBareJbcKue JeHCTBUA:

e HCIOJBH30BAaTh BOMPOCHI KaK MCCJIEAOBATENBLCKUI MHCTPYMEHT MO3HAHUS;
(bopMyaMpoBaTh BOMPOCHI, (UKCUPYIOIIME MPOTUBOpEUnE, MpodiIemMy,
yCTaHaBJIMBAaTh HWCKOMOE W  JaHHOe, (OpPMHUPOBATH  THIIOTE3Y,
apryMEHTHUPOBATH CBOIO TIO3UITNIO, MHCHHUE;

e TMPOBOJUTH CaMOCTOATENEHO CIUTAaHUPOBAHHBIN AKCIIEPUMEHT,
UCCJICIOBAHUE TI0 YCTAHOBIIGHUIO OCOOCHHOCTEH MAaTeMaTH4eCKOTrO
o0BeKTa, SBJICHHS, TPOIECCA, BBIABICHUIO 3aBUCHUMOCTEH MEXITY
00BEKTaMH, SIBICHHUSIMH, IPOIIECCaAMHU;

e CaMOCTOSITENIBHO (hOPMYIMPOBATH OOOOIICHNS U BBIBOJBI IO PE3YJIbTATAM
MPOBENEHHOTO HAOJIOJEHHUS, WCCIEAOBAHMS, OLICHUBATh JOCTOBEPHOCTH
MOJTYYEHHBIX PE3yJIbTaTOB, BEIBOJIOB U 000OIICHHUIA;

e TPOTHO3UPOBATH BO3MOXKHOE pPa3BHTHE IPOIECCa, a TAKXKE BBIIBUTATH
MIPEIOJIOKEHHUS O €T0 Pa3BUTHUU B HOBBIX YCIIOBHSIX.

Pabora c nunopmanueii:

e BBIABIISTH AePUIUTHI HHMOPMAITUH, TaHHBIX, HEOOXOAMMBIX JJII OTBETA Ha
BOIIPOC U TSI PEIICHUS 3a]1a4H;

e BBIOMpaTh HWH(POpPMAIMIO W3  HCTOYHHUKOB  PA3IMYHBIX  THIIOB,
aHAM3UPOBaTh, CHCTEMATH3UPOBATh U MHTEPIPETHPOBATH WH(OOPMAITUIO
pPa3TUYHBIX BUOB M (POPM MIPEICTABIICHNUS,

e CTPYKTYpUpPOBaTh MHGOPMAIIHIO, TIPEJCTABIATE €€ B Pa3IMYHBIX (opMax,
WUTIOCTPUPOBATH TpadUuecKy;

e OIICHUBATH HaAEKHOCTD uHbopMauu 1o CaMOCTOSTEIILHO
chOpMYITUPOBAHHBIM KPUTEPHUSIM.

2)  VHuusepcanvhvie KOMMYHUKAMUGHblE  Oelicmeus,  0Oecneuusaom

choOpMUPOBAHHOCIb COYUATILHBIX HABLIKOS 00YUAIOUWUXCHL.

OO0uenue:



BOCIPUHUMATh U (DOPMYJIUPOBATH CYKJIEHHUS B COOTBETCTBUU C YCIOBUSMU
¥ LIETISIMU OOIIIEHUS; ICHO, TOYHO, TPAMOTHO BBIPA)KaTh CBOIO TOUKY 3PEHHUS
B YCTHBIX M MUCBbMEHHBIX TEKCTaX, 1aBaTh MOSICHEHUS IO XOJy PEILICHHS
3a/1a4d, KOMMEHTHPOBATh IIOJyYCHHBIN PE3YJIbTaT;

B X0JI€ 00CYKIEHU 3a7aBaTh BOIPOCHI 10 CYILECTBY O0CYKIaeMON TEMBI,
po0JieMbl, perraeMoi 3a/1auu, BHICKa3bIBATh UJICH, HAIlCICHHbIC Ha MMOUCK
pELICHMs; COIMOCTaBIATh CBOU CYXKIEHHUS C CYXICHHUSIMH JIPYyTUX
YYaCTHUKOB JHajiora, oOHapyXMBaTh pa3jM4yle U CXOJCTBO IMO3HULUN; B
KOPPEKTHOM popme GpopMyIMpoBaTh pa3HOIIIACUs, CBOU BO3PAXKEHUS;
IPEACTABIATh  pPE3yJbTaTbl  pPEIICHHA  3aJa4d,  JKCIEPUMEHTAa,
UCCJIEI0BAHMUS, IPOEKTA; CAMOCTOATENIbHO BEIOMPATh (POPMAT BHICTYIUICHHS
C YYETOM 3aJa4 MPE3CHTALNH U OCOOCHHOCTEN ayIUTOPHH.

CoTpyaHu4vecTBo:

MOHUMATh U UCIIOJIb30BATh MPEUMYIIECTBA KOMAHIHOW U MHIUBHUIYaTbHOM
paboTHl TpU pelnieHuH YYeOHBIX 3a/1ad; MPUHUMATH I1€h COBMECTHOMN
NEATETbHOCTH, IUIAHUPOBATh OPTaHW3alMI0 COBMECTHOW  paboTHI,
pacmpenensaTh BHIBI paboT, JAOrOBapWBaThCSA, OOCYKIATh TMPOIECC H
pe3ynbTaT paboThl; 00001IaTh MHEHUSI HECKOIBKUX JIFOCH;

y4acTBOBaTh B TPYNIOBBIX (hopmax paboThl (00CYKIeHNs, 0OMEH MHEHHIA,
«MO3TOBBIE IITYPMbI» W WHBIC), BBINOIHATH CBOI YacTh pPabOTHI H
KOOPJIMHUPOBATH CBOU JICHCTBHS C APYTHMH WICHAMH KOMaH/IbI; OIICHUBATh
KaueCcTBO CBOEro BKJaja B OOMMA MPOAYKT TIO KPUTEPUSM,
chOpMYIMPOBAHHBIM YYaCTHHUKAMU B3aUMOJICUCTBHSI.

3) Yuusepcanvuvie pecyiamuesnsle oeticmaus, obecneuusarom popmuposarue
CMBICTIO8bIX YCMAHOBOK U HCUZHEHHBIX HABLIKOS TUUHOCTIU.

Camoopranusanus:

COCTaBJISITh IJIaH, AJITOPUTM PEILIEHUs 3a]]aul, BEIOUPATh CIIOCO0 peLIeHHs
C YYETOM UMEIOUIUXCSI PECYPCOB U COOCTBEHHBIX BO3ZMOXHOCTEH,
apryMEHTUPOBATh U KOPPEKTUPOBATH BAPUAHTHI PELICHUN C YYETOM HOBOM
uH(popmanuu.

CaMOKOHTPOJIb:

BIAJE€Th HAaBbIKAMHU MO3HABaTEIbHOM pedekcud Kak OCO3HAHMS
COBEpIIAEMBIX JIEUCTBUN U MBICIUTENBHBIX MPOLECCOB, UX PE3YyJIbTATOB;
BJIaJIETh CIIOCOOAMH CaMOIIPOBEPKH, CAMOKOHTPOJIA MPOIiecca U pe3ysbTara
peleHns MaTeMaTUIEeCKOM 3a1auu;

MIPEABUIETh TPYAHOCTH, KOTOPBIE MOTYT BOZHUKHYTH IPU PELICHUH 33/1a4H,
BHOCUTH KOPPEKTHUBBI B JIEATEIHOCTh Ha OCHOBE HOBBIX OOCTOSITENIbCTB,
JAHHBIX, HAWJEHHBIX OIIUOOK, BBISIBJIEHHBIX TPYJHOCTEM;



e OIICHMBATh COOTBETCTBHE pe3yjbTaTa I€d U YCJIOBUSM, OOBSICHSITH
NPUYMHBl JTOCTHKEHUS WIM HEIOCTH)KEHHS pPEe3yJbTaTOB JESITEIbHOCTH,
HaXOAHUTh OMUOKY, 1aBaTh OLICHKY TPHUOOPETEHHOMY OIIBITY.

NNPEIMETHBIE PE3YJIBTATbHI
10 KITACC

OnepupoBaTh NOHATUSAMHU: TOUKA, IPsIMasi, INIOCKOCTb.

[IpuMEHATh aKCMOMBI CTEPEOMETPUHM M CIEJICTBHUS M3 HHUX IPU PEIICHUH
reOMETPUUYECKUX 3a/1a4.

OmneprpoBaTh NOHATUAMU: MAPAIIETBHOCTh U NEPIEHANKYIAPHOCTD MPSMBIX
Y IUIOCKOCTEH.

KnaccuduumpoBate B3aMMHOE pPAacCHOJIOKEHHE MPSAMBIX U IUIOCKOCTEH B
IIPOCTPAHCTBE.

OnepupoBaTh MOHATUAMM: JABYTPaHHBIA yIOj, TPaHU ABYTPAHHOTO YIJa,
pedpo IBYrpaHHOro yria; JMHEWHBIH Yrojl JBYTpaHHOIO yria; TpajycHas Mepa
JBYTPAHHOTO yTJa.

OnepupoBaTh MOHATUSMU: MHOTOIPAHHMK, BBITYKJIBIA M HEBBITYKJIBIM
MHOTOIPAHHHK, 3JIEMEHTBl MHOTOTPaHHUKA, MPABUIIbHBI MHOTOTPaHHUK.

Pacrio3HaBaTh OCHOBHBIE BHABI MHOTOI'PDAaHHHUKOB (IMpaMuJa; NpU3MA,
IPSIMOYTOJIBHBIN Mapaienenumnes, Ky0).

KnaccuduumpoBare ~ MHOTOrpaHHUMKHM,  BbIOMpas  OCHOBAaHMS  JUIs
Kiaccuukanuy (BBIMYKJIbIE M HEBBINYKJIbIE MHOTOTPAaHHUKU; MPaBUIIbHbBIE
MHOTOI'PAHHHKH; IPSIMBIE U HAKJIIOHHBIE MPU3MBI, TapaJUICICIUIEABI).

OnepupoBath MOHATUSAMHU: CEKYIAs MJIOCKOCTh, CEYEHNE MHOTOTPAHHUKOB.

OOBACHATH NPUHLIUIIBI IOCTPOCHUS CEUEHUH, HCTIOIb3YSl METO/I CJIEJIOB.

CtpouTh ceYeHUST MHOTOIPAHHUKOB METOJOM  CI€JOB, BBIIOJHSITh
(BBIHOCHBIE) TMJIOCKHE YEPTEXKH M3 PUCYHKOB MHPOCTHIX O0OBEMHBIX (DUTYp: BHUA
CBEpXy, COOKY, CHU3Y.

Pemmarp 3aaun Ha HaxOXKIAEHHE T€OMETPUUECKUX BEJIMYUH MO 00pas3am Win
QIrOpUTMaM, TMPUMEHSSI W3BECTHbIC AHAJTUTUYECKHWE METOAbl TPU PEIICHUU
CTaHJAPTHBIX MaTEeMAaTHYECKUX 3a7a4 HAa BBIYMCICHUE PACCTOSHUNA MEXKIY JABYMSI
TOYKaMH, OT TOYKA JO MNOpSIMOW, OT TOYKH JO IUIOCKOCTH, MEXKIY
CKPELIMBAIOIINMHUCS MPSIMBIMHU.

Pemmars 3a1aun Ha HaxXOXKJICHHE T€OMETPUUECKUX BEJIMYUH MO 00pa3iam Win
QIrOpUTMaM, TPUMEHSSI W3BECTHbIC AHAJTUTUYECKUE METOAbl TPU PEIICHUU
CTaHJAPTHBIX MaTeMaTUYEeCKUX 3aJady Ha BBIYHCICHHE YIJIOB  MEXIY
CKPELIMBAIOIIMMHUCS MPSIMBIMH, MEXIy NPSIMOA M IUIOCKOCTBIO, MEXIY
IJIOCKOCTSIMH, IBYTPaHHBIX YIJIOB.



Beraucisate 00bEMBI M TUIOMAAN MTOBEPXHOCTEH MHOTOTPAHHUKOB (TIpHU3Ma,
MUpaMU/Ia) C IPUMEHEHUEM (POPMYIT; BEIUKUCISTH COOTHOLICHHS MEXTY TUIOIIAIIMU
MOBEPXHOCTEH, 00bEMaMHU MOI0OHBIX MHOTOTPAaHHUKOB.

OnepupoBaTh MOHATUSIMHU: CHUMMETpPUS B MPOCTPAHCTBE;, IIEHTP, OCh H
MJI0CKOCTh CHMMETPUU; LIEHTP, OCh U MJIOCKOCTh CUMMETPUU (PUTYPHI.

W3Bnekatb, mpeoOpa3oBbIBATH W HMHTEPHPETUPOBATH HHOOPMALHMIO O
MPOCTPAHCTBEHHBIX T€OMETPUUECKHUX (PHUTypax, MPEACTaBICHHYIO Ha YepTekax u
pHUCYHKaX.

[TpumensTh reomeTpuueckue (HakThl ISl pEIICHHS CTEPEOMETPUUYECKUX 3a/1ad,
MPEANoJaralox HECKOIbKO I1aroB peleHus, €CJIM YCIOBUS IPUMEHEHHUS 3a/1aHbl
B IBHOU (popme.

[IppuMeHATP MpPOCTEHINNE NPOrPAMMHBIE  CPEACTBA M DJIEKTPOHHO-
KOMMYHUKAIIMOHHBIE CUCTEMBI NPU PEIICHUU CTEPEOMETPUUECKUX 3a]1a4.

[IpuBoauTh TMpUMEPHl MATEMAaTHYECKUX 3aKOHOMEPHOCTEW B MPUPONE U
KU3HU, paclio3HaBaTh MPOSIBICHUE 3aKOHOB TEOMETPHUH B UCKYCCTBE.

[IpuMeHsTh MONydYeHHbIE 3HAHUS Ha TMPAKTUKE: aHAJIN3UPOBATH PEabHBIC
CUTyallil W TPUMCHSITh W3yYCHHBIE TIOHATHS B TMPOIECCE ITOMCKA PEIICHHS
MaTeMaTUYeCKu CQPOPMYIMPOBAHHON TPOOIEMBbI, MOJICIUPOBATH peaIbHbIC
CUTyalldd Ha $3bIKE€ TEOMETPUM, MCCIEAOBaTh IOCTPOCHHbIE MOJEIH C
UCTIOJIb30BAaHUEM T€OMETPUUIECKUX MTOHATHI U TEOpEM, armapaTa anreOpsl; pemaTh
MPAKTHUECKHE 3a/1a4M, CBA3aHHBIC C HAXOXKJICHIUEM I€OMETPUYECKHUX BETHUNH.

11 KJIACC

OnepupoBaTh MOHATUSIMH: [UIWHIAPUYECKAs TOBEPXHOCTh, OOpa3yrolIne
WIMHIPUYECKON OBEPXHOCTH; LMIIMH/IP; KOHUUECKasi TOBEPXHOCTh, 00pa3yrolue
KOHUYECKOW TOBEPXHOCTH, KOHYC; chepuyecKas TOBEPXHOCTb.

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

OOBSICHATH CITOCOOBI MOTYUYEHUS TE BPAIICHHUS.

KnaccudummpoBats B3auMHOE pacrosiokeHne chepbl U MIOCKOCTH.

OmneprpoBaTh MOHATHIMHU: IIAPOBON CETMEHT, OCHOBAaHHME CErMEHTA, BBICOTA
CeTMEHTA; IIapOBOW CJIOH, OCHOBaHHE IAPOBOTO CIJIOS, BHICOTA MIAPOBOTO CIIOS;
L1apOBOU CEKTOP.

Beraucisate  00BEMBI M TIJIOMIQAM  TIOBEPXHOCTEH  Tell  BpalieHwus,
re€OMETPUUYECKUX TeJl C IPUMEHEHHEM (POpMyII.

OnepupoBaTh NOHATHUAMHU: MHOTOTPAHHUK, BIIMCAHHBIN B CPEPY M ONTUCAHHBIH
okoJ10 cpepsl; cepa, BucaHHAST B MHOTOTPAHHUK WJIU TEJIO BPAILICHHUS.

BBIYUCIISTE COOTHOMICHHSI MEXIY TUIOMAASIMU MOBEPXHOCTENH U 00bEMaMH
MOO0HBIX TE.

N3o00paxaTh u3yyaemble (PUTYpbl OT PYKH U C NPUMEHEHHEM MPOCTHIX
YepTEKHBIX UHCTPYMEHTOB.



BbIonHATE (BBIHOCHBIE) MJIOCKHE YEPTEKHU U3 PUCYHKOB MPOCTHIX 0OBEMHBIX
dburyp: Bua cBepxy, cOOKy, CHU3Y; CTPOUTH CEUCHUS TEJ BPAIICHHUS.

W3Bnekatb, HWHTEPHPETUPOBATH W MPeoOpa3oBbIBATH HMH(POpPMAIHMIO O
IPOCTPAHCTBEHHBIX T€OMETPUUECKUX (PUrypax, NPEACTaBICHHYIO Ha YepTekax U
PUCYHKaX.

OnepupoBaTh MOHATUEM BEKTOP B IPOCTPAHCTBE.

BbIMONHATE JIEHUCTBUS CJHOKEHUS BEKTOPOB, BBIYMTAaHUA BEKTOPOB W
YMHOXEHHS BEKTOpA Ha YUCIIO, OOBIICHITh, KAKUMU CBOMCTBAMU OHM 00JIaat0T.

[IpuMeHsATh paBUIIO NMapajuieIenuneaa.

OnepupoBaTh NOHATHAMU: JEKAPTOBBI KOOPAUHATHI B IPOCTPAHCTBE, BEKTOD,
MOZYJIb BEKTOpPA, PABEHCTBO BEKTOPOB, KOOPAMHATHI BEKTOPA, YTOJI MEXIY
BEKTOPAaMH, CKaJSIPHOE MPOU3BEICHUE BEKTOPOB, KOJUIMHEAPHBIE U KOMILUIAHAPHBIC
BEKTOPBI.

HaxoauTe cyMMy BEKTOpPOB M IIPOU3BEACHUE BEKTOPA HA YUCIIO, YIOJI MEXIY
BEKTOpaMH, CKaJsPHOE TMPOU3BEIACHUE, PpACKIAAbIBATh BEKTOp N0 JBYM
HEKOJJIMHEAPHBIM BEKTOPaM.

3agaBaTh INIOCKOCTh YPABHEHUEM B JICKAPTOBOM CUCTEME KOOPINHAT.

[TpumensTh reomeTpudeckue (hakThl AJis pELICHUs CTEPEOMETPUUECKHX 3a/1ay,
IIPEANOJIATA0INX HECKOIBKO 1IIar0B PELLICHHUs, €CJIA YCIOBUS IPUMEHEHUS 3a/1aHbI
B IBHOU (popme.

Pemware mpocreimme reoMeTpuyecKue 3aJadd Ha NPUMEHEHUE BEKTOPHO-
KOOPAMHATHOI'O METO/A.

Pemwlarp 3amauM Ha [10Ka3aTebCTBO MATEMATHUYECKUX OTHOLICHUM W
HaX0XJI€HWE FeOMETPUUYECKUX BEJIMUYMH M0 00pa3laM WiIH alropuT™MaMm, NpUMEHss
W3BECTHBIE METO/IbI IPH PEILICHUH CTAaHAAPTHBIX MAaTEMAaTUYECKHUX 3a1a4.

[IppuMeHATP MpOCTEHINE NPOrPAMMHBIE  CPEACTBA M DJIEKTPOHHO-
KOMMYHUKAIIMOHHBIE CUCTEMBI IIPU PELICHUU CTEPECOMETPUYECKUX 3a1a4.

[IpuBOaNTH NpHUMEpPHl MATEMATHYECKUX 3aKOHOMEPHOCTEM B IPUPOAEC H
JKW3HU, PACTIO3HABATH MIPOSIBJICHUE 3aKOHOB T'€OMETPUHU B UCKYCCTBE.

[IpyMeHATh MOJTyYECHHBIE 3HAHWS HA MPAKTUKE: aHAJIU3UPOBATH pPEAbHBIC
CUTyallud W TPUMEHATb HW3YYEHHBIE TOHATHA B IPOLECCE TMOWCKA PENICHUS
MaTeMaTHYeCKd C(HOPMYIUPOBAHHONW MPOOJIEMbl, MOJEIUPOBATH peajbHbIC
CUTyallMH Ha S3bIKE T'E€OMETPUHU, MWCCIENOBATh IIOCTPOEHHBIE MOJEIN C
UCITIOJIb30BAaHUEM T€OMETPUUYECKUX TTOHITHI U TeOpeM, anmnapara aareOpsl; pemaTh
MIPAKTUYECKUE 3a7a4H, CBA3AHHBIE C HAXOKICHUEM T€OMETPUYECKNUX BEJIUYMH.



TEMATHYECKOE IINTAHUPOBAHHUE
10 KJIACC

KoaunuecTBO 4acoB

Ne dueKkTpoHHbIe (LM (POBbLIE)
HaumeHoBaHue pa3/ie/ioB H TeM NPOrpPaMMbl KonTpoabHbie
n/n Bcero o0pa3oBaTesbHbIe pecypchl
padoTshI
1 BBenenue B crepeoMeTpuio 10
5 [IpsiMbIe U TUIOCKOCTH B TPOCTPAHCTBE. 12 1
[MapannenbHOCTh NPSMBIX M IIOCKOCTEH
3 [lepneHIUKYISIPHOCTD NMPSAMBIX U IJIOCKOCTEN 12
4 VYTrubl MeXAy NPSAMBIMU U TUIOCKOCTSIMHU 10 1
5) MHororpanHuku 11 1
6 OOBEMBI MHOTOTPAaHHUKOB 9 1
7 IToBTOpEHUE: ceueHus, pacCTOSIHUS U YTJIbl 4 1
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 5
11 KJIACC
Konu4yecTBo yacos
HaumeHoBaHue pa3iesioB U TeM JuekTpoHHbIe (LU pPOBbIE)
Ne ni/m KoHTpoJibHbIE
MPOrpaMmbl Bcero o0pa3oBaTejbHbIEe pecypcChl
padoTbI
Tena Bpamenus 12 +3 1
OO0BEMBI TET 5+12 1
BexTops! U KOOPAMHATHI B IPOCTPAHCTBE 10 +12 1
4 [ToBTOpEHwUe, 06061ueH1fe, 743 2
cucTeMaTH3alus 3HaHUH
OBUIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 34 +30 5







