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INOACHUTEJIBHASA 3AIIMCKA

Pabouas nmporpamma ydaeOHoro npeamerta «I eomeTpus» 6a30BOro ypoBHS IS
oOyuarormuxcst 10 —11 xmaccoB pa3pabotana Ha ocHOBe DenepaabHOTO
roCyapCTBEHHOTO 00pa30BaTEIbHOIO CTaHAApTa CPEIHET0 O0IIero 0Opa3zoBaHus,
C y4€TOM COBPEMEHHBIX MHPOBBIX TpeOOBaHWH, NPEABABISIEMBIX K
MaTeMaTHYeCKOMY OOpa30BaHUIO, W TPAAWINA POCCHICKOTO 0OO0pa3oBaHU.
Peanuzarus mporpaMmbsl 00€CIIEUUBAET OBJIAJICHUE KIIIOUEBHIMU KOMIIETCHIIUSMU,
COCTaBISIOLUIMMH OCHOBY JJISi CaMOpPa3BUTUS M HEMPEPHIBHOTO 00pa3oBaHUS,
LEJIOCTHOCTh OOIIEKYJIbTYPHOTO, JUYHOCTHOTO W IIO3HABATEIBHOTO pPAa3BUTHUSA
JUYHOCTH 00YyYarOIIUXCsl.

HEJIM U3YUYEHUSA YYEBHOTI'O TIPEJIMETA

BaxxnocTh y4eOHOTO MpeaMeTa TeOMETPHUH Ha YpPOBHE CPEIHEro OOIIero
oOpa3oBaHMsl OO0YCJIOBJIEHA NPAKTHMUECKON 3HAYMMOCTBIO METalnpeIMETHBIX U
IPEIMETHBIX PE3yJbTAaTOB OOyUYEHUS I'€OMETPUM B HAIPABIEHUU JIUYHOCTHOTO
pa3BuTusa oOyvarommxcs, (OpMUPOBaHUS (PYHKIMOHAIBHON MAaTeMaTU4YeCKOU
TPaMOTHOCTH, U3YYCHUS APYTUX yUeOHBIX AUCUUILINH. PazButre y o0yJarommxcs
MPABWJIBHBIX TPEICTABICHUNA O CYIIHOCTH M TMPOUCXOXKICHUH TE€OMETPHUECKHUX
abcTpakiuii, COOTHOUIEHHM PEaJbHOrO0 M HJAEaJbHOTO, XapaKTepe OTpa)KeHUs
MaTeMaTHUYECKON HayKO! SIBJIEHUI U POIIECCOB PEabHOIO MUPa, MECTE T€OMETPUHN
B CUCTEME HayK U POJId MAaTEMATHUYECKOTO MOJICTUPOBAHMS B HAYYHOM MO3HAHUH U
B IIPAKTHKE CIIOCOOCTBYET (POPMHUPOBAHHUIO HAYIHOTO MUPOBO33PEHUS YUAIIUXCS, a
TaK)K€ KayeCTB MBIIUICHHUSA, HEOOXOMUMBIX MJIsA aJalTallid B COBPEMEHHOM
o01iecTBe.

['eomeTpus sBisieTcs OAHUM M3 0a30BBIX MPEIMETOB HAa YPOBHE CPEIHErO
oOmero oOpa3oBaHHs, Tak Kak OOECrneYyMBaeT BO3MOXKHOCTh HW3Y4YEHUs Kak
JTUCIUIUIMH €CTECTBEHHO-HAYYHON HAMpPaBIECHHOCTH, TaK ¥ TYMaHUTAPHOH.

Jlormueckoe MbIlUIEHHE, (HOpPMUPYEMOE MpPU H3YYEHHH OOYYaroIUMUCS
HNOHSTUWHBIX OCHOB F€OMETPHUU U TOCTPOCHUH LIENOYKHU JTOTHUECKHUX YTBEPKICHUN
B XOJ€ pELIEHUS TeOMETPUYECKHX 3a7ady, YMEHHE BBIABUIAaTh U OMNPOBEPraTh
TUIIOTE3bl HETOCPEICTBEHHO HCIOJB3YIOTCS MPH PEIICHWH 3a]a4 e€CTECTBEHHO-
HAYYHOTO IIMKJIA, B YaCTHOCTHU U3 MpeaMeTa GU3HUKH.

YMeHue opueHTHUPOBATHCS B MPOCTPAHCTBE UTPAET CYLIECTBEHHYIO POJIb BO
BCEX 00JacTsIX AeSITeIbHOCTU uenoBeka. OpHeHTalus 4YeloBeKa BO BPEMEHH U
MPOCTPAHCTBE — HEOOXOJAMMOE YCJIOBUE €ro COIHUaIbHOTO ObITHS, Gdopma
OTPaKEHUsI OKPYXKAIOIIETO MHpPA, YCJIOBHUE YCIEUTHOTO TMO3HAHWS U aKTUBHOTO
npeoOpazoBaHusl  JACUCTBUTEIBHOCTH. OmepuUpoBaHUE  MPOCTPAHCTBEHHBIMHU
oOpazamu 00BbEAUHSIET pa3Hble BUAbI yUeOHOU U TPYAOBOM EATEIbHOCTH, SIBISETCS
OJHUM M3 TPO(PECCHOHATHLHO BAXKHBIX KayecTB, IMOATOMY aKTyalbHa 3ajaua
dbopMupoBaHus y  OOYYarOIIMXCS  MPOCTPAHCTBEHHOTO  MBINIJICHHS  Kak
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Pa3HOBUAHOCTH OOpPa3HOIO MBILUIEHUS]T — CYIIECTBEHHONO KOMIIOHEHTAa B

HOJIFOTOBKE K MPAKTUYECKON AESITEIbHOCTU IO MHOTUM HalpaBJICHUSIM.

Ilenb ocBoeHUs mporpaMMbl yueOHoro npeamera «l'eomeTpus» Ha 6a30BOM
ypoBHE O0OyueHusi — oOmeoOpa3oBaTebHOE U OOILIEKYJIbTYpHOE pa3BHUTHE
oOyuJaroluxcs yepe3 00ecrnedeHre BO3MOKHOCTH MPUOOPETEHUS U UCTIOTb30BAHHUS
CUCTEMAaTUYECKUX TEOMETPUYECKMX 3HAHUHW M JIEHCTBUM, creuu(UUHBIX
IrE€OMETPUH, BO3MOXKHOCTH  YCHEIIHOTO NIPOAODKEHHS  O00pa3oBaHUA IO
CHELMATLHOCTAM, HE CBSI3aHHBIM C MIPHUKJIATHBIM UCIIOJIb30BAHUEM T€OMETPHUHU.

[Iporpamma mo reomeTpuu Ha 0a30BOM YpOBHE IIpeAHa3HA4YeHA JUIS
00y4aroluXcs CPeAHEN IIKOJIbI, HE MCIBITHIBABIINX 3HAYUTEIBHBIX 3aTPyIHEHUIM
Ha YpOBHE OCHOBHOIO 001ero oopasoBanus. Takum oOpa3om, oOyuaromuecs Ha
0a30BOM YpOBHE JOJIKHBI OCBOUTH O0IIIME MAaTEMAaTUUECKNUE YMEHHUS, CBSI3aHHBIE CO
cenu(PUKON TeOMETPUU U HEOOXOIMMBIE I KU3HU B COBPEMEHHOM OOIIIECTBE.
Kpome 3T0oro, oH1 UIMEIOT BO3MOKHOCTh U3YUUTh T€OMETPHI0 OoJiee rTyOoKo, eciu
B JaJbHEWIIEM BO3HUKHET HEOOXOAMMOCTh B T€OMETPHUYECKHX 3HAHUAX B
npo(hecCUOHATBHOM NesSTENbHOCTH.

JlocTmxeHre LenM OCBOCHHUS MPOrpaMMbl 00ECIIEUMBAETCS PpEIICHUEM
COOTBETCTBYIOIIMX 3aAad. I[lpuopuTeTHBIMM 3aJadyaMH OCBOEHHUS IpeaMeTa
«I"'eomeTpum» Ha 6a30BoM ypoBHE B 10—11 kaccax gBisitOTCS:

—  (dopMHUpOBaHUE MPEACTABICHUS O TEOMETPUH KaK YaCTH MUPOBOI KyJIbTYpHbI
U OCO3HaHHUE €€ B3aMOCBS3H C OKPYKAIOUIUM MUPOM,;

—  ¢opMHUpOBaHHE TIPECTABICHUS O MHOTOTPaHHUKAX M TeJIaX BpalleHHUs KaK O
BOXHEHIINX MAaTeMaTHYEeCKHX MOJENAX, IO3BOJISIONIMX OIMUCHIBATh U
M3y4aTh pa3HbIC SBICHUS OKPYKAIOIIET0 MUPA,

—  (¢dopMHUpOBaHUE YMEHHMSI paclio3HABaTh Ha YEPTEKax, MOJEINIAX U B PEAIbHOM
MHUpPE MHOTOTPaHHUKH U TeJla BpalleHMUS;

—  OBIIQJICHWE METOJaMHU pEIICHUs 3a7ad Ha MOCTPOCHHS Ha HM300paKEHUSX
MIPOCTPAHCTBEHHBIX PUTYD;

—  (¢dopMHpOBaHHE yMEHMsSI ONEPUPOBATb OCHOBHBIMHU  TOHATHUSMU O
MHOTOTpaHHHUKaX U TeJlaX BPalleHHsI U UX OCHOBHBIMU CBOWCTBAMU;

—  OBJIQJICHHME AJITOPUTMAaMH PELIEHUS] OCHOBHBIX TUIIOB 3a/1a4; (popMHpOBaHHE
YMEHHSI TPOBOJUTH HECIOXHBIC JOKA3aTEIbHBIE PACCYKIEHUS B XOJIEe
PEIIeHHUs CTEPEOMETPHUECKHX 3a/1a4 U 33/1a4 C MPAKTUIECKUM COJIePIKaHUEM;

—  pa3BUTHE MHTEJUICKTYaJIbHBIX U TBOPUYECKUX CIIOCOOHOCTEW 00ydaroImmxcs,
MO3HABATEIbHON AKTUBHOCTH, HCCIIEAOBATEIbCKUX YMEHUH, KPUTUYHOCTHU
MBIIIUICHUS;

—  ¢opmupoBanrue (HYyHKIIMOHATEHOW TPaMOTHOCTH, PEICBAHTHON T€OMETPHUU:
YMEHHE pacro3HaBaTh MPOSBICHUS T€OMETPUUYECKUX TOHATHH, 0OBEKTOB U
3aKOHOMEPHOCTEH B pealbHBIX >KU3HEHHBIX CUTYalUsX U TMPU H3yUYEHUU



OpPYruX  y4eOHbIX  TPEIMETOB,  NPOSBICHUS  3aBUCUMOCTEH U
3aKOHOMEpPHOCTEH, (GOpMYIHPOBATh MX Ha A3BIKE T€OMETPUU U CO3/1aBaTh
r€OMETPUYECKHE MOJIEIIH, IPUMEHSATh OCBOECHHBIN F€OMETPUUECKUM anmapar
IUIsl pelIeHUs] NPaKTUKO-OPUEHTUPOBAHHBIX 3a/lad, MHTEPIPETUPOBATH H
OLICHUBATh MOJIyYCHHbBIE PE3YJIbTATHI.

OTIMYUTENHEHON 0COOCHHOCTHIO MPOTPAMMBI SIBJISIETCS BKIIIOUEHHE B MPEIMET
CTEPEOMETPHUH B HAYaJIE €r0 U3YUYEHU 3a/1a4, PEIIAEMbIX HA YPOBHE HUHTYUTUBHOTO
NO3HAHUSA, U OINpEeAEIEHHBIM 00pa3oM OpraHu30BaHHas padoTa HaJ HUMH, YTO
CIOCOOCTBYIOT Pa3BUTHUIO JIOTHUECKOTO U TMPOCTPAHCTBEHHOTO MBIIICHUS,
CTUMYJIMUPYET NPOTEKAHNE MHTYUTUBHBIX MTPOLIECCOB, MOTUBUPYET K JaJIbHEUILIEMY
W3YUYEHHUIO IIPEAMETA.

[Tpenmnourenue oTAAETCA HAMISIHO-KOHCTPYKTUBHOMY METOAY OO0Y4YEHHs, TO
€CTh TEOPETUYECKHE 3HAHUS MMEIOT B CBOEH OCHOBE UYBCTBEHHOCTh IPEIMETHO-
MIPAKTUYECKOM JEATEIbHOCTH. Pa3BUTHE NPOCTPAHCTBEHHBIX NPEACTABICHUN Yy
y4YallUXcsl B NPEIMETE CTEPEOMETPUM IPOBOAMUTCS 3a CYET pELICHUs 3aJad Ha
CO3/JaHM€  NPOCTPAHCTBEHHBIX OOpa3oB M  33Jady Ha  ONEpPUpPOBAHUE
IPOCTPAHCTBEHHBIMU oOOpa3amu. Co3naHue oOpa3a NPOBOAMUTCA C OMOPOW Ha
HaIJISIHOCTb, & ONIEPUPOBAHKE 00Pa30M — B YCIOBHSIX OTBJICYEHUS OT HATJISAHOCTH,
MBICJIEHHOT'O U3MEHEHUS €r0 UCXOJITHOTO COJIEPKAHUS.

OcHoBHBIE cojepxaTenbHble JTuHUM npeamera «['eomerpum» B 10-11
Kkiaccax: «MHororpaHHukn», «lIpsiMble M IJIOCKOCTM B NPOCTpaHCTBE», «Tema
BpalieHus», «BekTopbl W KOOpAWHATBI B MPOCTPaHCTBE». {DopMupoBaHUE
JIOTUYECKUX YMEHUH pacipeensieTcs: He TOJIbKO MO COAEPKATEeIbHBIM JIMHUSIM, HO
U TI0 TOJIlaM 00yUYeHHs Ha YPOBHE CpeIHEro 00111ero o0pa3oBaHusl.

Conepxxanue oOpa3oBaHUs, COOTBETCTBYIOIIEE IMPEAMETHBIM pe3yJbTaTaM
OCBOEHHUSl paboueil mporpamMmbl, pacHpeleN€HHbBIM 10 ToAaM OO0y4yeHwus,
CTPYKTYPUPOBAHO TakuM o00Opa3oM, 4YTOObI OBJAJICHUE TIE€OMETPUUYECKUMU
MOHATUSIMU Y HAaBBIKAMH OCYIIECTBIISUIOCH MOCJIEI0BATENBHO U MOCTYNATENbHO, C
COOJIIOICHHEM MPUHIUIIA TPEEMCTBEHHOCTH, YTOObI HOBbIE 3HAHUS BKJIIOYAJIUCH B
OOIIYI0 CHUCTEMY T€OMETPHUYECKUX MPEICTaBICHUNA OOydaroluxcs, pacuiupsis U
yrayOnsis e€, o0pasyst MpoYHbIe MHO>KECTBEHHBIE CBSI3H.

MECTO YYEBHOI'O ITPEJIMETA B YYEBHOM IIJIAHE

Ha u3yuenue reomerpumn orBoautcs 2 yaca B Henemo B 10 kimacce u 1 gac B
Heneno B 11 kitacce, Bcero 3a Ba rojia ooyuenus - 102 yueOHbIX yaca.



COJEPXAHUE YYEBHOI'O IIPE/IMETA
10 KITACC

IIpsiMbIe M IVIOCKOCTH B POCTPAHCTBE

OCHOBHBIE ~ TOHATHS ~ CTEpeOMeTpur. Touka, npsAMas, IJIOCKOCTb,
npoctpaHcTBO. [loHsATHE 00 AaKCMOMATHYECKOM IOCTPOEHUU CTEPEOMETPHHU:
aKCHOMBI CTEPEOMETPHUH U CIEACTBUSA U3 HUX.

B3auMHOE pacnosnokeHue IpsMBIX B IPOCTPAHCTBE: IEpECEKaroLIUecs,
napajuleNIbHble W CKpemuBaronecs npsmele. [lapaiensHOCTs NpsAMBIX U
IUIOCKOCTEW B NPOCTPAHCTBE: IMAPAJUIEIBHBIE TMpPsAMBIE B NPOCTPAHCTBE;
[apaJuIeNIBHOCTh TPEX MPAMBIX; MAPAIIEIBHOCTh MPSAMOU U IUIOCKOCTH. YTIIBI C
COHAIPABJICHHBIMU CTOPOHAaMH; yroJd MEXIy MpsAMbIMH B IIPOCTPAHCTBE.
[TapanienbHOCTh INIOCKOCTEN: MapaIlIeIbHBIC INIOCKOCTH; CBOMCTBA MTapaJlIeIIbHBIX
miockoctel. [IpocTeiinme nmpocTpaHCTBEHHbBIE (PUTYyphl HA IIOCKOCTHU: TETPa’p,
KyO, MmapasuiesienuIe/; HOCTPOEHUE CEUCHH.

[leprieHIUKYJIAPHOCTD MPSIMOM U IUIOCKOCTH: NEPIEHAUKYJIIIPHBIE IIPSAMBIC B
IIPOCTPAHCTBE, NPSAMBIC MApAJUICIAbHBIE M IEPIECHAMKYJSPHBIE K IUIOCKOCTH,
IIPU3HAK MEPHEHAUKYIAPHOCTH IPAMOM M IUIOCKOCTH, TEOopeMa O IpsAMOU
MEPIECHINKYJIAPHONW IUIOCKOCTH. YTJIBI B IIPOCTPAHCTBE: YrOJI MEXAY NPSIMOU U
IJIOCKOCTBIO;  JBYTPAaHHBIM  Yroj, JIMHEWHBIM yrojd JBYTPAHHOTO  yTJIA.
[leprieHIUKYJISIp ¥ HAKIOHHBIE: PACCTOSHUE OT TOYKU 10 IIJIOCKOCTH, PACCTOSIHUE
OT IPAMOH J10 IMIIOCKOCTH, MPOEKLUs (PUTYPBI Ha IIIOCKOCTh. [lepneHanKyIsipHOCTb
IJIOCKOCTEN: TPU3HAK MEPHEHAUKYISIPHOCTH ABYX ILTOCKOCTEeW. Teopema o Tpéx
MEPIICHIUKYIISPAX.

MHoOrorpaHHuKHu

[loHATHE MHOTOIpaHHUKA, OCHOBHBIE DJIEMEHTHl MHOTOI'DAHHUKA, BBIIYKJIbIE
Y HEBBIITYKJIbIE MHOTOIPAHHMKY; pa3BEPTKAa MHOrorpasHuka. [Ipusma: n-yroiapHas
pU3Ma; TPAaHU U OCHOBAHUS MPU3MBIL; MpsAMas U HAKIOHHAs MPU3MbL, OOKOBAst U
MTOJTHAs MIOBEPXHOCTh IIPU3MBI. [Tapannenenunen, PSAMOYTOJIbHBIN
napajuieNenunes U ero cpoicrsa. Ilupamupa: N-yronpHas nupamuaa, I'paHd U
OCHOBaHHUE MUpPaMUbl; OOKOBAsI U MOJIHAS TOBEPXHOCTh MUPAMU/Ibl; IPABUIIbHAS U
yCeu€HHas MNHpaMuJa. OJEMEHTbl HOpu3Mbl M nupamuasl. lIpaBuibHbIE
MHOTOTPAHHHUKU: MOHATHE MPABUIBHOIO MHOTOIPDAHHUKA; MPABUJIbHAS MPU3MA U
NpaBWIbHAs NHPAMHUA; NPABUIIbHAs TPEYroJibHas MHUPaMHUAA W TPaBUIIbHBIN
TeTpadap; KyO. IlpeacraBieHne O mpaBUIIBHBIX MHOTOTPAHHUKAX: OKTadp,
nozexasip u ukocasap. CeueHus Mpu3Mbl M TUPAMHUJIBI.

CumMeTpuss B IIPOCTPAHCTBE: CUMMETPHSI OTHOCUTEIIBHO TOYKH, IPAMOW,
IJIOCKOCTU. DJIEMEHTBI CHAMMETPUU B MUPAMHIAX, TAPAIIIEIENUIIEIaxX, IPABUIbHBIX
MHOT'OTPaHHHKAX.



Bbluncienre 31€eMEHTOB MHOTOTpaHHUKOB: pEOpa, JMaroHaiu, YIJIbL.
[Tnomans OOKOBOW MMOBEPXHOCTH W TIOJHOM TOBEPXHOCTH MPSIMOU MPHU3MBI,
IJI0IAh OCHOBaHUH, TeopeMa 0 OOKOBOI MOBEPXHOCTH MPsAMO Tpu3Msl. [Inommaas
OOKOBOM TMOBEPXHOCTM M TIOBEPXHOCTH NPABWIBHOW MNUPaMUIbLI, Teopema o
IoWaan yceu€HHou nupamubl. [lonstue 06 006éme. OObEM UpamMuabl, IPU3MBI.

[logo6ubpie Tena B mpocTtpaHcTBEe. COOTHOUIEHUS MEXKAY IUIOMIAASIMU
MOBEPXHOCTEH, 00BEMaMU TTOI0OHBIX TEJI.

11 KJIACC

Tena Bpamenust

[Hunuuapuyeckas MMOBEPXHOCT, oOpasyromue UUAJIMHIPUYECKON
MOBEPXHOCTH, OCh UWJIWHJIPUYECKOW MOBEPXHOCTU. LlUmuHIOp: OCHOBaHUA U
OOKOBasi TMOBEPXHOCTh, OOpasyrolias W OCh, IUIOMAAb OOKOBOW U TOJIHOU
MOBEPXHOCTH.

Konnueckass moBepXHOCTh, 00pa3yrole KOHUYECKOW MOBEPXHOCTH, OCh U
BEpIIMHA KOHUYECKOM MmoBepxHOcTU. KOoHyC: oOCHOBaHUE U BepIlMHA, 00pa3yroIas
1 OCb; TIJIOIAIb OOKOBOM U TIOJIHOM MOBEPXHOCTH. Y CEUEHHBIN KOHYC: 00pa3yroIue
Y BBICOTA; OCHOBAHUS U OOKOBAsi TOBEPXHOCTb.

Cdepa u map: UeHTp, paauyc, AUAMETP; IUIOMIAJb MMOBEPXHOCTU CREPHI.
B3auMHoe pacnionoxenue cepsl U IIOCKOCTH; KacaTellbHasl INIOCKOCTh K cdepe;
IJI01Ma/1b ChEepHI.

N306pakeHne Ten BpallleHus Ha TIIOCKOCTH. Pa3BépTka UIMHIpa U KOHYCA.

KoMOuHanuu e BpaiieHus 1 MHOTOTPaHHUKOB. MHOTOrpaHHUK, OMMCaHHbBIN
okoJ10 cepsl; cepa, BMUCcaHHAS B MHOTOTPAHHUK, UJIU TEJIO BPAILICHHUS.

[Tonsarue 00 06BEMe. OCHOBHBIE CBOMCTBA 00bEMOB Tell. Teopema 00 00bEME
MPSIMOYTOJILHOTO Tapajuienenunena u ciaeactBuss u3 He€. OObEM IMIMHIpA,
koHyca. O0BEM 1mapa u miomaas chepsl.

[logoOuble Tena B mpocTpaHcTBE. COOTHOIICHUS MEXIY IUIOMIAIIMU
MOBEPXHOCTEH, 00bEMaMu MOAOOHBIX TE.

Ceuenus mumHIpa (MapajuieabHO U MEPIEHIUKYISIPHO OCH), CEYEHHUs KOHYyCa
(mapasnienbHOe OCHOBAHHIO U MIPOXOIAIIEe Yepe3 BEPIINHY), CEUECHHUS 1Iapa.

BekTopbl 1 KOOPAUHATHI B MIPOCTPAHCTBE

BekTop Ha miockocTu U B ipocTpaHcTBe. CI0KEHUE U BBIUUTAHUE BEKTOPOB.
YMHOXKEHHE BEKTOpa Ha 4yucio. Pa3ioxkeHue BekTopa Mo TpéM HEKOMILIaHAPHBIM
BekTopaMm. [lpaBwiio mnapamnenenunena. PelmieHwe 3amay, CBSI3aHHBIX €
IPUMEHCHUEM TMPAaBUJ JEUCTBUU € BekTopamu. [IpsMoyrosnbHas cucrema
KoopAMHAT B TmpocTpaHcTBe. Koopaunatel BekTopa. IIpocreitmme 3amaun B
KOOpAMHATax. YToJl MEXay BekTopamMu. CKalsSIpHOE MNPOU3BECHUE BEKTOPOB.
Brruncnenue yrioB Mexy MPSMBIMH U TIOCKOCTAMHU. KoOparHATHO-BEKTOPHBIM
METOJ] TP PEIICHUU T€OMETPUUECKUX 3a/1a4.



IHIJTAHUPYEMBIE PE3YJIBTATBI
JIMYHOCTHBIE PE3YJIBTATBI

JIM4HOCTHBIE pe3yNbTaThl OCBOCHHUS MPOTrpamMMbl yuyeOHOTO MpeaMeTa
«MareMaTuka» XapaKTepU3yrTCs:

I'pa:xknanckoe BocnuTanme:

c(hOpPMHPOBAHHOCTHIO TPAKIAHCKON MO3UIIMU 00YUAIOIIErocss Kak akKTUBHOTO
W OTBETCTBEHHOIO 4YjeHa POCCHUHCKOro OOIIecTBa, NPEICTABICHUEM O
MaTEMaTUYECKUX OCHOBaX (PYHKIIMOHUPOBAHUS PA3UYHBIX CTPYKTYp, SBICHUH,
MpoLeTyp TpaXITaHCKOTO oOmecTBa (BBIOOPHI, OMPOCHI W TP.), yYMEHHEM
B3aMMO/JICHCTBOBAaTh C COI[MAJbHBIMA HWHCTUTYTaMHM B COOTBETCTBHM C HX
GyHKUMSIMU ¥ HA3HAYCHUEM.

IHaTpuoTnyeckoe BOCIIUTAHUE:

c(hOpMUPOBAHHOCTHIO POCCUICKON IpakTaHCKOW UJICHTUUHOCTU, YBAKECHUS K
MPOIIIOMY U HACTOSIIIIEMY POCCUICKONW MaTEMAaTHKU, IICHHOCTHBIM OTHOIIIEHUEM K
JOCTUKEHHUSIM POCCUHUCKUX MAaT€MaTUKOB U POCCUKCKON MAaTeMaTUYECKOW IIKOJIbI,
K HCIOJb30BAHUIO ATUX JOCTWKEHUU B JPYTHX HayKax, TEXHOJOTHUSX, cepax
SKOHOMHKH.

JIlyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMSL:

OCO3HAHUEM JTYXOBHBIX LEHHOCTEN POCCHIICKOTO HApOJa;
c(OpPMHUPOBAHHOCTHIO  HPABCTBEHHOTO  CO3HAHMSI, OATUYECKOrO  MOBEIACHUS,
CBSI3aHHOTO C MPAKTUYECKUM IMTPUMEHEHUEM JOCTUKEHUN HAYKU U JEATEIbHOCTHIO
y4€HOTO; OCO3HAHUEM JIMYHOTO BKJIa/Ia B IOCTPOCHUE YCTOMYUBOTO OYyIIETo.

JcTeTH4ecKoe BOCIUTAHUE:

ACTETUYECKUM OTHOIIICHUEM K MHpPY, BKJIOYasi ICTETUKY MaTeMaTUYECKHUX
3aKOHOMEPHOCTEH, 00BEKTOB, 33/J1a4, PEIICHUH, PACCYKICHUI; BOCIPHUMYHUBOCTHIO
K MaTEMaTUYE€CKUM acCleKTaM pa3IMYHbIX BUJIOB UCKYCCTBA.

duznyeckoe BOCIUTAHKE:

c(hOpMUPOBAHHOCTHIO YMEHHUSI TMPUMEHSATh MaTeMaTUYECKHE 3HAHUSA B
WHTEpecax 37J0pOBOTO U O6e30macHOro o0pa3a KM3HU, OTBETCTBEHHOT'O OTHOIICHUS
K CBOEMY 3JIOPOBBIO (370pOBOEC INMUTaHKE, COATAHCHPOBAHHBIM PEKUM 3aHATHH U
OTJIbIXa, peryJisipHas pu3nyeckasi aKTUBHOCTD); (PU3UUYECKOTO COBEPIIICHCTBOBAHUS,
MIPU 3aHATUSAX CIIOPTUBHO-03/I0POBUTEILHOMN AESTEILHOCTHIO.

Tpynosoe Bocnnuranue:

TOTOBHOCTBIO K TPYyZy, OCO3HAHWUEM IIEHHOCTH TPYIOJIOOMS; UHTEPECOM K
paznuyHbiM  chepaM  TPOPECCHOHANIBHON  JESITEIBHOCTH, CBS3aHHBIM  C
MaTEMaTUKOW M €€ MPWIOKEHUSMU, YMEHHUEM COBEpLIaTh OCO3HAHHBIM BHIOOD
Oynymieit mnpodeccud W pealn30BbIBATH COOCTBEHHBIC J>KU3HEHHBIC IIJIAHBI;
TOTOBHOCTBIO U CIIOCOOHOCTHIO K  MaTreMaTUYeCKOMY OOpa30BaHUIO U



caM000pa30BaHUI0 HAa MPOTSHKCHUU BCEH JKU3HHM; TOTOBHOCTHIO K aKTUBHOMY
YYaCTHIO B PCIICHUH MMPAKTHUSCKUX 33/1a4 MaTEMaTHICCKON HaIPaBICHHOCTH.

IKOJIOrHYECKOe BOCTIMTAHHUE:

c(hOPMHPOBAHHOCTHIO DKOJIOTHYECKON KYJIbTYphl, IMOHUMAHHUEM BIIWSHHUS
COIMAJTBHO-?PKOHOMHYECKHUX TIPOIIECCOB HAa COCTOSHUE MPUPOTHON U COIUATBLHOM
Cpelnbl, OCO3HaHHWEM TJ00aJbHOTO XapakTepa SKOJOTHYECKHX IIpoOJIeM;
OpHEHTaleld Ha NMPUMCHCHHE MAaTeMAaTHYCCKUX 3HAHWHM JIJIS pElICHUsS 3a1ad B
00JIaCTH OKPY’KAIOIICH CpeIbl, ITTAHUPOBAHUS MOCTYITKOB M OTICHKH MX BO3MOKHBIX
MOCIICJICTBUU [T OKPY’KAIOIIEH CPEbI.

LleHHOCTH HAYYHOTO MO3HAHMA:

c(OPMHPOBAHHOCTHI0O MHPOBO33PCHHUS, COOTBETCTBYIOIICTO COBPEMECHHOMY
YPOBHIO  pa3BUTHS HAyKH ©  OOIICCTBCHHOHW MPAKTUKW, [MOHAMAaHHEM
MaTEeMaTHYeCKOW HayKd Kak cdepbl UYeTOBEYCCKON ICATEIBHOCTH, JTaloB ¢
pa3BUTHS M 3HAYUMOCTH IS PA3BUTHs I[MBWIM3AIMW; OBJAJACHHUEM S3BIKOM
MaTEeMaTHKd M MaTeMaTUYeCKOW KyJIbTYpOW KaK CpPEICTBOM IIO3HAHUS MUPA;
TOTOBHOCTBIO OCYIIECTBIISITh MPOCKTHYIO M HCCIEAOBATENIbCKYIO JIEATEbHOCTh
WH/IMBUIYQJIHO U B TPYIITIE.

METANIPEIMETHBIE PE3YJIBTATbBI

MeTtamnpenMeTHbIe Pe3yJbTaThl OCBOCHHS IMPOTPaMMBI YUEOHOTO TMpeaMeTa
«MaremaTuka XapaKTePU3yOTCSI OBJIaJICHHEM YHHUBEPCaTbHBIMU
NO3HABAMENbHLIMU  OCUCMBUAMU,  VHUBEPCANbHLIMU — KOMMYHUKAMUBHBIMU
0elicmeusMU, YHUBEPCANbHbIMU Pe2YIIMUBHLIMU OeUCTEUIMUL.

1)  Vuusepcarvnvie  nosmasamenvhvle — Oelicméus, — 00eCnevuU8arom
Gdopmuposarue 06a308bIX KOSHUMUBHBIX NPOUECCO8 O00VUAIOWUXCS (0C8OeHUe
Memoo08  NO3HAHUSL  OKpYJcaowe20  Mupa,  NpuMeHeHue  JOSUYECKUX,
uccie008amenbCKux onepayull, ymenuil pabomams ¢ ungopmayueti).

ba3oBble jornueckue aeicTBUs:

— BBISIBJISITH M XapaKTepU30BaTh  CYIICCTBCHHBIC  IPHU3HAKU
MaTEMaTHYECKUX OOBEKTOB, TIOHATHH, OTHONICHHA MEXKIYy IOHSATHSIMU;
dbopMyIMpOBaTh ONPE/CIICHUS TOHATHI;, YCTaHABIMBATH CYIICCTBEHHBIN MPU3HAK
Kiaccuukanmy, OCHOBaHMS It OOOOIIEHHS U CpPaBHEHHUSA, KpUTEPUU
MIPOBOIMMOTO aHAJTN3A;

— BOCIIPUHUMATh, (OPMYJIUPOBATh M TPEOOPa30OBHIBATH CYKICHHS:
YTBEPIUTEIIbHBIC H OTPUIATEIIbHBIC, SAMHHYHBIC, YaCTHBIC U OOIIHE; YCIOBHEIC,

— BBISBJISITh MAaTEMaTHYECKHUE 3aKOHOMEPHOCTH, B3aUMOCBSI3U U
npoTUBOpeurs B (akTax, JaHHBIX, HAOMIOACHHUIX W YTBEPXKIACHHSIX; IMpEaiarathb
KPUTEPUH JJIs BBISIBJICHHS 3aKOHOMEPHOCTEH M MTPOTHBOPEUHIA;

— JienaTh BBIBOJBI C MCIOJIB30BAHMEM 3aKOHOB JIOTUKH, TEAYKTUBHBIX U
WHIYKTUBHBIX YMO3aKIIOUCHHUA, YMO3AKIIFOUSHUH TI0 aHAJIOTHH;



— NPOBOJUTh  CAMOCTOSITEJILHO  JIOKA3aTeIbCTBA  MAaTEMATUYECKUX
YTBEpKJIEHUM (MpsMble W OT MPOTUBHOIO), BBICTPAUBATH AapryMEHTAIUIO,
MPUBOJUTH MPUMEPHI U KOHTPIPUMEPHI; 000CHOBBIBATH COOCTBEHHBIE CYKJICHUS U
BEIBOJIBL;

— BBIOMPATH CIIOCOO pelieHrs yueOHOH 3a1aun (CpaBHUBATh HECKOJIBKO
BAapUAHTOB PEIIEHUs, BEIOUpPATh HanboJee MOIXOIAIIUN C Y4ETOM CAMOCTOSITEIBHO
BBIJICJICHHBIX KPUTEPUEB).

Bba3oBble uccienoBareabCcKHe 1eiiCTBUA:

— HCIIOJIB30BaTh BONPOCHI KAK HCCIEHOBATEIbCKUN HHCTPYMEHT MO3HAHUS;
dbopMynupoBaTh BONPOCH, (GUKCHUPYIOIIME TMPOTHBOpPEYHE, MpodiIemMy,
yCTaHaBJIMBaTh  MCKOMOE€ W  JaHHoe, (GOpMHpPOBAaTH  THIIOTE3Y,
apryMEHTUPOBATH CBOKO MO3ULMIO, MHEHHUE;

— TPOBOJUTH CAMOCTOSITENBHO CIUIAHMPOBAHHBIN SKCIIEPUMEHT, HCCIEIOBAHUE
M0 YCTAaHOBJIEHUIO OCOOEHHOCTEH MATEeMaTUYECKOro OOBEKTa, SIBIICHMUS,
Ipolecca, BBIBICHUIO 3aBUCHUMOCTEH MeXAy OObEKTaMH, SBICHUIMH,
IIPOLIECCAMY;

— CaMOCTOSITENIbHO (POPMYIMPOBaThH OOOOIIEHUS M BBIBOJBI IO pe3yibTaTaM
IPOBENEHHOTO HAONIOACHMS, HWCCIEAOBaHUS, OLEHUBATh JOCTOBEPHOCTh
MOJIYYEHHBIX PE3YJIbTAaTOB, BEIBOJIOB U 000OIIECHUI;

— IPOTHO3UPOBAaTh BO3MOXHOE pa3BUTHE INPOLECCa, a TaKKE BBIJBUTaTh
IIPEATIOIOKEHNS O €T0 PAa3BUTHUN B HOBBIX YCIIOBHSIX.

Pa6ora ¢ unpopmaunmeii:

— BBISBIATH ACPUIUTHI HHPOPMAIUH, JAHHBIX, HECOOXOAUMBIX NIJIi OTBETa Ha
BOIPOC U JJIsI pEUICHUS 3a/1auH;

— BBIOUpaTh HHGOPMAIIMIO U3 UCTOYHUKOB PA3JIMYHBIX THIIOB, AHAJIM3UPOBATD,
CUCTEMATU3UPOBATh U MHTEPIPETUPOBATH UHPOPMAITIHIO PA3TUUYHBIX BUIOB U
dbopm npeacTaBiIeHuUS;

— CTPYKTYpUpOBaTh MH(OpMaIUIO, NPEACTaBIATh €€ B pa3audHbIX (opmax,
WJLTIOCTPUPOBATH TpadUuecKy;

— OLICHUBATh HaJIEXKHOCTh uHbOopMaIuu 1o CaMOCTOSITEJIBHO
chOpMYITUPOBAHHBIM KPUTEPHUSIM.

2)  VHhusepcanvhvie KOMMYHUKAMUGHbBlE  Oelicmeus,  00ecneyusaom
choOpMUPOBAHHOCMb COYUATILHBIX HABLIKOG 00VUAIOUUXCHL.

Oo0wmenne:

— BOCIIPUHUMATH U (POPMYJIUPOBATH CY>KJIEHUS B COOTBETCTBHUH C YCIOBUSIMH U
HEISIMU OOIIEHUS; SICHO, TOYHO, TPAMOTHO BBIPa)KaTh CBOIO TOUKY 3PEHUS B
YCTHBIX M TUCBMEHHBIX TEKCTaxX, JaBaTh MOSICHEHUS IO XOAy pEeUIeHUs
3aJlayu, KOMMEHTUPOBATh MOJyUYEeHHbIN PE3yJIbTaT;
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— B XO07ie 00CYXKJIeHHUsI 3a7]aBaTh BOIPOCHI MO CYIIECTBY OOCYX IAaEMOUN TeMBbl,
npoOseMbl, peraeMoil 3a1auu, BbICKa3bIBaTh MJI€U, HAIICJICHHBIE Ha MOUCK
pElIeHUSs; COTIOCTABIISATh CBOU CYXKICHUS C CYKICHUSIMU IPYTUX YYACTHUKOB
Juanora, oOHapyXUBaTh PAa3uYUMe U CXOJCTBO MO3ULIUM; B KOPPEKTHOMI
dbopme GopMyIHpOBaTH PA3HOTIIACHS, CBOM BO3PAKCHIS;

— MPEACTaBIATh PE3YNbTAThl PEUICHUS 3a7a4d, SKCIIEPUMEHTA, UCCIIEI0BAHNUS,
MPOEKTa; CAMOCTOSITENIbHO BHIOMPaTh (hopMaT BBICTYIICHUS C YYETOM 3a/1a4y
MpE3eHTALNN U OCOOCHHOCTEN ayIuTOPUH.

— CoTpyaHn4ecTBO:

— TOHWUMATh U WCIIOJIH30BATh MPEUMYINECTBA KOMAHAHOW U WHIUBHIyTBHON
paboThl MpU pElIeHWH Y4eOHBIX 3a]ay; MPUHUMATH I1€Jbh COBMECTHOMU
JEATEIbHOCTH,  IUIAHUPOBATh  OpPraHU3allMI0  COBMECTHOM  paboThI,
pacmpenensaTb BuAbl paboOT, JOrOBapWBaThCSA, OOCYXKAaTh MpoIecc W
pe3yabTat paboThl; 00001IaTh MHEHUS] HECKOJBKUX JIFO/ICH;

— y4acTBOBaTh B IPYMIOBHIX GopMax paboThl (0OCYkIeHUS, OOMEH MHEHUH,
«MO3TOBbIE ITITYPMbD» W UHBIC); BBINOJIHATH CBOIO 4YacTh pabOThI H
KOOPJIMHUPOBATh CBOU JICUCTBUS C IPYTMMH WICHAMHU KOMaH/IbI; OIICHUBATh
KayeCcTBO CBOET0 BKJaga B OOMHUNA MPOAYKT TIO  KPUTEPHSIM,
c(opMyITUPOBAHHBIM YYaCTHUKAMH B3aUMOICHCTBUSI.

— 3) Yuusepcanonvie  pezynamuenvie  Oeticmesus, obecneuusaom
Gdopmuposarue cMbLCIOBbIX YCMAHOBOK U HCUSHEHHBIX HABLIKOG TUYHOCU.

Camoopranusauus:

— COCTaBJISITh TJIaH, AITOPUTM PEIICHUS 3a1a4d, BHIOUPATH CIIOCO0 PEIICHHUS C
y4€TOM UMEIOIIUXCS PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEH,
apryMEHTUPOBATh U KOPPEKTUPOBATH BAPUAHTHI PEIICHUH ¢ YIETOM HOBOM
uH(popManuu.

— CaMOKOHTPOJIb:

— BIIQJIETh HABBIKAMHU  [IO3HABATENbHOW  pediekcMu Kak  OCO3HaHUsA
COBEpIIAEMBIX JIEHCTBUN M MBICIUTEIBHBIX MPOILECCOB, UX PE3YyJIbTATOB;
BJIa/IETh CIOcO0aMU CaMOIIPOBEPKU, CAMOKOHTPOJISI TIpoIlecca U pe3yibTara
pelieHus: MaTeMaTHYeCKOH 3a1auH;

— TMPEeABUAETH TPYIHOCTH, KOTOPhIE MOTYT BO3HUKHYTh IPU PEIICHUN 3a7a4H,
BHOCUTh KOPPEKTHBBI B JCSATEIHHOCTh HA OCHOBE HOBBIX OOCTOSITENIHCTB,
JTAHHBIX, HAWJCHHBIX OIMUOOK, BHISBJICHHBIX TPYIHOCTEH;

— OIICHMBATh COOTBETCTBHE PE3yJIbTaTa IIETU U YCIOBUSAM, OOBSCHSATH TPUUNHBI
JOCTIDKCHUSI WJIM HEIOCTHIKCHUS PE3YNbTaTOB JIESITEIILHOCTH, HAXOIUTh
OLIMOKY, AaBaTh OLEHKY MPUOOPETEHHOMY OIBITY.
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ITPEAMETHBIE PE3YJ/IbTATDBI
10 KITACC

OnepupoBarh NOHATUAMHU: TOUYKA, IPsIMasi, INIOCKOCTb.

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

OnepupoBaTh NOHATHAMU: NAPALIETBHOCTD U NMEPIEHAUKYISIPHOCTD IPSMBIX
U IIJIOCKOCTEH.

KnaccuduimpoBaTs B3aUMHOE pAaCIONIOKEHHE NPAMBIX M TUIOCKOCTEH B
IIPOCTPAHCTBE.

OnepupoBaTh MOHATUAMM: JABYTPaHHBIA YTOJ, FPaHU ABYTPAHHOTO YrIia,
pedpo IBYrpaHHOrO yIjla; JMHEWHBIA Yrojl ABYTPAHHOIO yIya; rpajycHas Mmepa
JBYTPAHHOTO yIJa.

OnepupoBaTh MOHATUSMU: MHOTOIPAHHMK, BBITYKJIbIA M HEBBITYKJIBIMI
MHOTOIPAHHHK, 3JIEMEHTBl MHOTOTPaHHUKA, MPABUIIbHBI MHOTOTPAHHUK.

Pacrio3HaBaTh OCHOBHBIE BHABI MHOTOI'PDAaHHHUKOB (IHMpaMuJa; NpU3MA,
IPSIMOYTOJIBHBIN Mapajuienenumnes, Ky0).

KnaccupumupoBate  MHOrOTpaHHHKHM,  BbIOMpass ~ OCHOBaHUS  JUId
Kiaccuukanmy  (BBITYKJIbIE M HEBBINYKJIbIE MHOIOTPAHHUKH; IPaBUJIbHBIC
MHOTOTPAHHHUKU; IPSIMbIE U HAKJIIOHHBIE MPU3MBI, TapaJUICICIUIEAbI).

OnepupoBath MOHATUSMHU: CEKYIIAs IIJIOCKOCTh, CEUEHNE MHOTOIPAHHHUKOB.

OOBACHATH NPUHLIUIIBI IOCTPOCHUS CEYEHUH, HCIIOJIb3YSl METO/I CJIEJIOB.

CtpouTh ce4YeHUsT MHOTOIPAHHUKOB METOJOM  CJI€AOB, BBINOJHATh
(BBIHOCHBIE) TMJIOCKHE YEPTEXKH M3 PUCYHKOB MPOCTHIX O0OBEMHBIX (DUTYp: BUA
CBEpXY, COOKY, CHHUBY.

Pemarp 3aaun Ha HaxXOXKJIEHHE T€OMETPUUYECKUX BEJIUYUH MO 00pas3am Win
QITOPUTMaM, IPHUMEHSSI HW3BECTHBIC AHAJUTUYECKHE METOABl IPU PEIICHUU
CTaHJAPTHBIX MAaTEeMATHUYECKUX 3a7a4 HAa BBIYMCICHUE PACCTOSHUNA MEXKIY IBYMS
TOYKaMH, OT TOYKA JO MNOpSIMOM, OT TOYKH JO IUIOCKOCTH, MEXIY
CKPELIMBAIOIIIMHUCS MPSIMBIMHU.

Pemmarp 3aaun Ha HaxXOXKJEHHE T€OMETPUUECKUX BEJIMYUH MO 00pas3am Win
QITOPUTMaM, TNPHUMEHSSI W3BECTHBIE AHAIUTUYECKHE METOJAbl NPHU pELICHUU
CTaHJAPTHBIX MaTeMaTMYEeCKUX 3aJad Ha BBIYHCICHHE YIJIOB  MEXIY
CKPEUIMBAIOIIMMHUCS MPSIMBIMH, MEXKIYy NPSIMOM M TUIOCKOCTBIO, MEXIY
IJIOCKOCTSIMH, IBYTPaHHBIX YIJIOB.

Bbruncnsate 00bEMBI M IJIOLIAAN MOBEPXHOCTEH MHOTOIPAaHHUKOB (TMpU3Ma,
nupamuza) c i(puMeHeHUEM (POPMYJT; BEIUKUCISATH COOTHOIICHUS MEX Y IJIOIA MU
MOBEPXHOCTEHN, 00BEMaMU MOO0OHBIX MHOTOIPAaHHUKOB.

OnepupoBaTh MNOHATUSIMU: CHMMETpPUS B MPOCTPAHCTBE;, IIEHTP, OCh H
IUIOCKOCTh CHMMETPHH; LIEHTP, OCh U MJIOCKOCTh CUMMETPUU (PUTYPHI.
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W3Bnekatb, MpeoOpa3oBbIBaTh W HHTEPIPETUPOBATH HHGOPMALUIO O
MIPOCTPAHCTBEHHBIX T€OMETPUYECKHUX (PHUTypax, MPEACTABICHHYIO Ha YepTekKax U
pPUCYHKaX.

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

[IpuMmeHsTh TpOCTEHIIME MPOrpaMMHBIE  CpPEACTBA W DJIEKTPOHHO-
KOMMYHUKAIIMOHHBIE CUCTEMBI TPU PEIICHUH CTEPEOMETPUUICCKUX 3a71a4.

[IpuBoaMTH TIpUMEPHI MATEMATUYECKUX 3aKOHOMEPHOCTEH B MPUPOJE H
YKU3HH, PACIIO3HABATH MPOSIBJICHUE 3aKOHOB TEOMETPUH B NCKYCCTBE.

[TpuMeHATh TMOJIyYeHHBIC 3HAHWS Ha TMPaKTHUKE: aHaJIN3WPOBaTh PEalbHBIC
CUTyalluM W TIPUMEHSTh HM3yUYCHHbIE TOHATHUS B IMPOIIECCE IMOMCKA PEIICHUS
MaTeMaTU4eCKh CPOPMYIHPOBAHHON TPOOIEMBI, MOJACIUPOBATH PCATBHBIC
CUTyallil Ha S3BIKE TEOMETPUH, WCCIEAOBaTh IIOCTPOCHHBIE MOMACIHA C
UCIT0JIb30BAHUEM T€OMETPUUYECKUX TTOHATHH U TEOpEM, almapara ajareophl; pemarth
MPAKTUYECKUE 3a/1a4U, CBA3aHHBIE C HAXOXKIEHUEM I€OMETPUYCCKUX BEITUUHH.

11 KJIACC

OmnepupoBaTh MOHATUSAMHU: LWIMHIpPUYECKas IOBEPXHOCTb, OO0pa3yrolue
WIMHIPUYECKON OBEPXHOCTH; LIMJIMH]IP; KOHUYECKAasi IOBEPXHOCTh, 00pa3yrolue
KOHUYECKOW TOBEPXHOCTH, KOHYC; ChepuyecKas OBEPXHOCTb.

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

OOBICHATH CIOCOOBI MOTYUYEHUS TEN BPALLECHUS.

KnaccudummpoBats B3auMHOE pacrosiokeHue chepbl U MIOCKOCTH.

OnepupoBath MOHATUAMHU: IIAPOBOM CETMEHT, OCHOBAaHHE CErMEHTa, BHICOTA
CETMEHTA; IIapOBOW CJIOH, OCHOBaHHE IAPOBOTO CIJIOS, BHICOTA MIAPOBOTO CIIOS;
1apOBOM CEKTOP.

Boruucnsate  00BEMBI M TIIOMIQAM  TIOBEPXHOCTEM  Tel  BpalleHHs,
reOMETPUUYECKUX TEJl C IPUMEHEHHEM (POpMyII.

OnepupoBaTh NOHATUSIMU: MHOTOTPAHHUK, BIIMCAHHBIN B CPepy U OMUCAHHBIN
okoJi0 cpepsl; cepa, BucaHHAST B MHOTOTPAHHUK WJIU TEJIO BPAILICHHUS.

BbIMHCHSATE COOTHOLICHUSI MEXIY TUIOMAIAIMHU TOBEPXHOCTEH M 00bEMaMu
MOTO0HBIX TE.

N300pakath u3ydaemble (QUTypbl OT PYKH M C TPUMEHEHHUEM MPOCTHIX
YepTEKHBIX MHCTPYMECHTOB.

BEITIOTHATE (BBIHOCHBIC) TIJIOCKHE YEPTEKHU U3 PUCYHKOB IIPOCTHIX 00BEMHBIX
duryp: BuxI cBepxy, COOKy, CHU3Y; CTPOUTH CEUCHHUS TEJ BPAIICHHUS.

W3BnekaTh, WHTEPIPETHUPOBATH M MpPeoOpa3oBbIBaTh HHPOPMAIMIO O
MIPOCTPAHCTBEHHBIX TE€OMETPUUECKUX (PUTypax, MpEJCTaBICHHYIO Ha YepTexax U
pPUCYHKaX.
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OmnepupoBaTh MOHITHEM BEKTOP B MPOCTPAHCTBE.

BEIONHATE  JEHCTBUS  CIOXEHHS BEKTOPOB, BBIYMTAHHUS BEKTOPOB U
YMHOXEHHS BEKTOpa Ha YUCII0, OOBSICHITH, KAKUMHU CBOWCTBAMU OHH 00JIa/1af0T.

[TpumeHsTh TpaBUIIO MapauIeIenueaa.

OnepupoBaTh MOHATHIMU: JEKAPTOBBI KOOPJIUHATHI B MIPOCTPAHCTBE, BEKTOP,
MOJIyJIb BEKTOpAa, PAaBEHCTBO BEKTOPOB, KOOPAWHATHI BEKTOpA, YTOJI MEXIy
BEKTOpaMH, CKaJIIPHOE MTPOM3BEICHNE BEKTOPOB, KOJUIMHEAPHBIE M KOMILIaAHAPHBIE
BEKTOPBHI.

Haxomutb cyMMy BEKTOPOB M TIPOU3BEACHUE BEKTOpPA HA YHCIIO, YTOJ MEKITY
BEKTOpaMH, CKaJSIpHOE TMPOWM3BEICHUE, paCKIaiblBaTh BEKTOP IO JBYM
HEKOJUTMHEAPHBIM BEKTOpaM.

3amaBaTh IIOCKOCTh YPaBHEHUEM B JIEKaPTOBOM CHUCTEME KOOPAUHAT.

[TpumeHsaTh reomeTpudeckue (HaKThI IS PEIICHHS CTEPEOMETPUICCKUX 3a/1a4,
MIPEATOJIArafoIINX HECKOIBKO IIaroB PEIISHUs, €CIIH YCIOBHS MPUMCHECHHS 3a1aHbI
B sIBHOU (popme.

Pemate mpocreiiiue reoMeTpUUecKue 3ajJadd Ha NMPUMEHEHHE BEKTOPHO-
KOOPJIMHATHOTO METO/1A.

Pemartes 3amaum Ha J0Ka3aTEIbCTBO MATEMAaTHYECKUX OTHOIICHUHA U
HaXOXKJEHUE TEOMETPUICCKHUX BEIMYUH MO 00pasiaM WM alrTOPUTMAaM, TIPUMEHSIS
W3BECTHBIE METO/IbI IIPU PEIICHUN CTAaHAAPTHBIX MaTeMaTHUYECKUX 3a/1ad.

[IpumeHsATh  TpocTeilliie MpOrpaMMHBIE  CPEJACTBA W DJIEKTPOHHO-
KOMMYHHUKAIIMOHHBIE CUCTEMBI TPU PEIICHUH CTEPEOMETPUUICCKUX 3a71ad.

[IpuBoAMTH TIPUMEPHI MATEMATUYECKUX 3aKOHOMEPHOCTEH B TMPHUPOJE H
YKU3HH, PaCIiO3HABATh MPOSIBJICHUE 3aKOHOB T€OMETPHUH B NCKYCCTBE.

[IpumMeHsTh MONy4YeHHBIC 3HAHUS HA TMPAKTHUKE: aHAIM3UPOBATh peabHBIC
CUTyalluM W TPUMEHSTh H3yUYCHHbIE TOHATHUS B IMPOIECCE IMOUCKA PEIICHUS
MaTeMaTU4eCKhn CPOPMYIMPOBAHHON TPOOIEMBI, MOJACIUPOBATH PCATBHBIC
CUTyallu Ha s3BIKE TEOMETPUH, WCCICI0OBATh IIOCTPOCHHBIE MOJEIH C
WCITIOJIb30BAHUEM T€OMETPUUYECKUX TTOHITHI U TE€OpeM, armapara aareOpsl; peniaTh
MPAKTUYECKUE 3a/1a4U, CBA3AHHBIE C HAXOXKIEHUEM I€OMETPUUYCCKUX BEITUUHH.
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TEMATHYECKOE IINTAHUPOBAHHUE
10 KJIACC

KoJunyecTBO 4acoB DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (undgposBbie)
Konrpoabnsie IIpakruuyeckue
n/m NPOrpaMMblI Bcero o0pa3oBaTe/bHbIE
padoThI padoTshI
pecypcsbl
1 BBenenue B ctepeoMeTpuio 10
5 [Ipsimbie ¥ TIIOCKOCTH B MPOCTPAHCTBE. 12
[TapannenbHOCTh NPSAMBIX M IIIOCKOCTEN
3 [eprieHAUKYIAPHOCTH MPSMBIX U 12
IIJIOCKOCTEN
4 VYTriel MEXAY IPSIMBIMU U TUNIOCKOCTSIMH 10
) MHororpaHHuKu 11
6 OOBEMBI MHOTOTPaHHUKOB
7 [ToBTOpEHME: ceueHusi, paCCTOSTHUS U YTIIbI
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 5 0
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11 KIIACC

KoauvecTBo yacoB DJIEKTPOHHbIE
HaumeHoBaHue pa3iesioB H TeM uugpoBbie
Ne /i P Kounrpouabusie IIpakTuueckue (pp )
NMPOrpaMMblI Bcero odpa3oBaTebHbIE
padoThI padoThI
pecypchl
Tena BpameHus 12
OO0BEMBI TEN 5
BekTopbl ¥ KOOpAWHATHI B IPOCTPAHCTBE 10
4 [ToBTOpenue, 06001ICHNE, 7
crucTemMaTu3alus 3HaHUI
OBUIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 34 3 0
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