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HOACHUTEJIBHAS 3AIINCKA

Pabouas nporpamma yueOHOro kypca «l'eomerpusi» 0a30BOro ypOBHS Jis
oOyuaromuxcs 10 —11 kmaccoB pa3paborana Ha ocHoBe DeaepabHOTO
roCyJJapCTBEHHOTO 00pa30BaTeIbHOTO CTaHJapTa CpeaHero obiiero oopa3oBaHus,
C y4€éTOM COBPEMEHHBIX MHUPOBBIX  TPEOOBAHWH, TPEIBABIICMBIX K
MaTeMaTH4eCcKOMy OOpa3oBaHUI0, U TPAAUIUNA POCCUICKOTO 0O0pa3oBaHMS.
Peanuzanus mporpaMMbl 00€CIIEYMBACT OBJIAJICHUE KIIFOUEBBIMUA KOMITCTCHIIUSIMH,
COCTaBJISIIOIIMMH OCHOBY JJISi CaMOpa3BUTHS M HEMPEpPhIBHOTO 00pa3oBaHmUs,
IIEJIOCTHOCTh OOMIEKYJIBTYPHOTO, JHUYHOCTHOTO W TIO3HABATENHLHOTO Pa3BUTHUS
JUYHOCTH O0YYaIOIUXCHI.

HEJU U3YYEHUSA YYEBHOI'O KYPCA

BaxxHOCTh yueOHOTO Kypca TEeOMETpHH Ha YPOBHE CpPEIHEro OOIIero
oOpa3oBaHus OO0YCIIOBJICHA MPAKTUYCCKOH 3HAYMMOCTBIO METalpeIMETHBIX H
NPEIMETHBIX PE3yJbTaTOB OOyUYEHHS TCOMETPHHM B HANPABICHUU JIMYHOCTHOTO
pa3BUTHS OO0ydaromuxcsi, (GopMHUpPOBaHUSA (YHKIIMOHAIBHOW MaTEeMaTHYCCKOMN
I'PaMOTHOCTH, U3YYCHHS JIPYTUX YYeOHBIX AUCIUIUIMH. Pa3BUTHE y 00y4Yaronuxcs
NPAaBWIBHBIX TPEJICTABICHUNA O CYIIHOCTH M TPOUCXOXICHUM T€OMETPHYCCKUX
abCTpakIuii, COOTHONICHHH PEAThbHOTO M HWJICATBHOTO, XapaKTepe OTpPaKCHHUS
MaTeMaTUYeCKOW HAyKOW SBICHUA W TIPOIIECCOB pPEaTbHOTO0 MHpa, MECTe
Te€OMETPUHU B CHCTEME HAYK M POJIA MaTEeMaTHIECKOT'O MOJICIIMPOBAHUS B HAYYHOM
NIO3HAHWU U B TIPAKTHKE CIIOCOOCTBYET (HOPMHUPOBAHUIO HAYIHOT'O MHUPOBO33PCHHUSI
yUyaluxcs, a TakKe KadeCTB MBIIUICHUS, HEOOXOAMMBIX [JIs aJanTaldd B
COBPEMEHHOM OOIIIECTBE.

['eomeTpust siBISIETCS OJHUM W3 0a30BBIX MPEJAMETOB Ha YPOBHE CPEIIHETO
obmero oOpa3oBaHus, TaK Kak OOECIIEYMBAET BO3MOXXHOCTh H3YUCHHsI KakK
JTUCIUILINH €CTECTBEHHO-HAYYHOU HANPABICHHOCTH, TaK U TYMaHUTAPHOM.

Jlormueckoe MbINUICHUE, (OPMUPYEMOE TPU HU3YYCHUH OOYUaAFOIUMUCS
TOHATUHHBIX OCHOB T€OMETPUH M IIOCTPOSHUH IIETIOYKH JIOTUICCKUX YTBEPKICHHH
B XOJIE pCIUICHUS TEOMETPUYECKUX 3a/Jad, YMEHHE BBIIBUTATh M OIPOBEPraTh
TUIOTE3bl HEMOCPEICTBEHHO HCIONB3YIOTCA TMPU PEIICHUH 3aJa4 €CTECTBEHHO-
HAyYHOTO ITMKJIA, B YACTHOCTHU U3 Kypca (QU3UKU.

YMeHrne OpueHTHPOBATHCS B MPOCTPAHCTBE UTPAET CYIIECTBEHHYIO POJIb BO
BCEX 00acTSIX AEATENBHOCTU dYeloBeka. OpueHTaIusi 4eloBeKa BO BPEMEHU U
MPOCTPAaHCTBE — HEOOXOIMMOE YCIOBHUE €ro COIMaIbHOTO ObITHA, (opma
OTPaXCHHUS OKPYIKAIOIIET0 MHpPA, YCIOBHUE YCIEIIHOTO TMMO3HAHWS W aKTUBHOTO
npeoOpa3oBaHusi  AeHCTBUTENbHOCTH. OmepupoBaHUE  MPOCTPAHCTBEHHBIMU
oOpazamMu OOBEIMHSICT pa3HbIE BHUABI y4EOHOW U TPYMOBOH JESITEIBHOCTH,
SBIIICTCS. OJAHUM W3 MPOQPECCHOHAIBHO BAXKHBIX KAadeCTB, MOITOMY aKTyallbHA
3amaya (popMuUpoBaHHS y OOYYAIOMIMXCS MPOCTPAHCTBEHHOTO MBITIUNICHUS Kak
Pa3HOBHUIHOCTH OOpa3HOTO MBIIUICHUS — CYIIECTBEHHOTO KOMIIOHCHTa B
MOTOTOBKE K MPAKTUYECKOHN JACATEIHHOCTH 10 MHOTUM HAIPABJICHHSIM.



Llens ocBoeHus mnporpammbl ydeOHoro kypca «l'eomerpus» Ha 06a3zoBOM
ypoBHE 00yueHuss — 00IIeoOpa3oBaTebHOE U OOLIEKYJIbTYpPHOE pPa3BUTHE
oOydarommxcs  4epe3  0OecrieueHHe  BO3MOXHOCTH  NPUOOpPETeHUs U
HCTIOJIb30BAHUSA  CUCTEMATUYECKUX TE€OMETPUYECKUX 3HAHUM U JACUCTBUM,
crieluPUIHBIX TEOMETPUH, BO3MOXXHOCTH YCIICITHOT'O MPOAOJIKEHUSI 00pa30BaHus
0 CIENUAILHOCTSAM, HE CBSA3aHHBIM C MPUKIIAIHBIM UCTIOJIb30BAaHUEM T'€OMETPHHU.

[Iporpamma no reoMeTpud Ha ©0a30BOM YpOBHE NpeIHa3HauY€Ha IS
00y4Jaromuxcs CPpeIHEeN IIKOJIbI, HE UCIBITHIBABIINX 3HAUYUTEIBHBIX 3aTPYTHECHUM
Ha YpOBHE OCHOBHOTO 00I1ero oopa3zoBanus. Takum oOpa3oMm, oOydaroniuecss Ha
0a30BOM YPOBHE JOJIKHBI OCBOUThH OOIIME MATEeMAaTHUYECKHE YMEHUS, CBS3aHHbBIC
co crnenuukod TEeOMETpUHM U HEOOXOJIUMBbIC [Jii >KU3HH B COBPEMEHHOM
oOmectBe. Kpome 3TOro, oHM MMEIOT BO3MOXXHOCTb HU3YyYUTh I€OMETpUI0 Ooee
riy0OKo, €clii B JajbHEHIlIeM BO3HUKHET HEOOXOJIMMOCTh B T'€OMETPUYECKUX
3HAHMSX B MPOPECCUOHAIBHON JAEATENHHOCTH.

JlocTrkeHue 1enu OCBOEHUS TMPOrpaMMbl OOECIIEYMBAETCS PEIICHUEM
COOTBETCTBYIOIMX 3aAad. [IpHOpUTETHBIMM 3aJjayaMH  OCBOEHHUS  Kypca
«I"'eomerpun» Ha 6a30BoM ypoBHE B 10—11 kmaccax sBISrOTCS:

e (QopMHupOBaHHE TPEACTABICHUS O TEOMETPUU KaK 4YacTH MHUPOBOU

KyJbTYPBI U OCO3HAHUE €€ B3aUMOCBSI3U C OKPY>KAIOIIUM MHPOM;

e (QopMHpOBaHHE TPEACTABICHUS O MHOTOTPAHHHMKAX W TejaxX BpallCHUS
KaK O BXXHEWIINX MAaTEMAaTUYECKUX MOMENSX, MO3BOJISIOIINX OMUCHIBATH
Y U3y4aThb Pa3HbIC SIBIEHUS OKPYKAIOIIETO MUPA;

e (opmupoBaHne yMeHHUs pacrlo3HaBaTh Ha YepTekKaxX, MOJENSAX U B
peasbHOM MHUpPE MHOTOTPAHHUKH U T€Ja BPaLlCHUS;

e OBJIAJICHHE METOJIaMH DPEIICHUs 3aJlay Ha MOCTPOEHUS Ha M300paKeHUSX
IIPOCTPAHCTBEHHBIX PUTYD;

e (opmupoBaHue yMeHHS ONEPUPOBATH OCHOBHBIMU TOHATUSIMH O
MHOT'OTpaHHUKaX M TeJlaX BPAlllEHUs] U UX OCHOBHBIMH CBONCTBAMU;

e OBJIAJICHHE  AJNTOPUTMAMHU  PEIICHHS  OCHOBHBIX  THUIIOB  33/1ady;
dbopMupoBaHHME yMEHHS  TPOBOJUTH  HECJIOXKHBIE  JIOKa3aTeJIbHbBIC
paccyKIeHusI B XOJIe€ PEUIEHUs CTEPEOMETPUYECKHX 3aJad U 3a7ad ¢
NPaKTUYECKUM COJEPKaHUEM;

e pa3BuUTHE UHTEJUIEKTYaJbHbIX U TBOPYECKUX  CIIOCOOHOCTEH
oOydJarommxcs, TO3HABATEIbHOW  aKTUBHOCTH,  HCCIEAOBATEIBCKHUX
YMEHUU, KPUTHYHOCTH MBILIJICHUS;

e (dopmupoBanue (G YHKIIMOHAIBHOM IPaMOTHOCTH, peNeBaHTHOU
FEOMETPUM: YMEHHUE paclo3HaBaTh MPOSBIECHUS T'€OMETPUUECKUX
NOHATUN, OOBEKTOB M 3aKOHOMEPHOCTEM B pealbHBIX >KU3HEHHBIX
CUTyallUsIX W TPU HU3YYEHUU NPYTUX YIeOHBIX TPEIMETOB, MPOSBICHUS
3aBUCUMOCTEH W 3aKOHOMEPHOCTEH, (OpMyNIHpOBaTH WX Ha S3BIKE
TEOMETPUH U CO37aBaTh T€OMETPUUECKUE MOJIEIIH, TPUMEHATh OCBOCHHBIIN
FEOMETPUYECKUU ammapaT sl pelleHUus NPaKTUKO-OPUEHTUPOBAHHBIX
3a/1a4, UHTEPIPETUPOBATH U OLICHUBATH MOJTYUYECHHbIC PE3YIbTATHI.



OTnMYUTENPHON OCOOEHHOCTHIO MPOTpaMMBbl SIBISIETCS BKIIOYEHUE B KypC
CTEpEOMETPUM B Hayaje €ro u3y4YeHus 3aJay, pellaeMblX Ha YpOBHE
MHTYUTHUBHOI'O MO3HAHUS, U ONpeIeIEHHBIM 00pa30M OpraHu30BaHHas paboTa HaJ
HUMH, YTO CHOCOOCTBYIOT pa3BUTHIO JIOTHYECKOTO W MPOCTPAHCTBEHHOTO
MBIILJICHUSI, CTUMYJIUPYET MPOTEKAaHUE MHTYUTHUBHBIX MPOLECCOB, MOTUBUPYET K
JNaJbHENIIEMY U3YUYEHUIO IIPEIMETA.

[Ipennoutenue oTAa€TCsl HArASAHO-KOHCTPYKTUBHOMY METOJY OOY4YEeHUSs, TO
€CTh TEOPETUYECKUE 3HAHUS MMEIOT B CBOEH OCHOBE UYBCTBEHHOCTH MPEIMETHO-
IIPAKTUYECKON IEATEIbHOCTH. Pa3BUTHE IPOCTPAHCTBEHHBIX NPEACTABICHUN Y
yyalIuxcsi B Kypce€ CTEpEOMETpPHM MPOBOAUTCA 3a CYET peuleHus 3a7ady Ha
co3JaHue  MNPOCTPAHCTBEHHBIX 00pa3oB M 3aJa4y Ha  ONEpUpPOBAHHE
OpOCTpaHCTBEHHBIMU oOpa3zamu. Co3ganue oOpasza MPOBOAMUTCA C ONOPOW Ha
HarJsAIHOCTh, a OINEpUpOBaHME oOOpa3oM — B YCIOBUSAX OTBJICYEHHUS OT
HATJIITHOCTH, MBICJIEHHOTO U3MEHEHHUS €r0 UCXOJITHOTO COJIepKAHUSI.

OcHOBHBIE cozepkaTeNbHble TUHUU Kypca «l'eomerpun» B 10—-11 kmaccax:
«MHororpanHukmn», «[IpsiMble U TIIOCKOCTH B MPOCTpAaHCTBE», «Tena BpaleHus»,
«BekTopbl 1 KOOPAMHATHI B MPOCTPaHCTBEY. DOPMUPOBAHUE JIOTUUECKUX YMEHHM
pacnpenensieTcss He TOJNbKO MO COJEp)KaTeIbHbIM JIMHUSAM, HO M IO ToJaM
oOydeHHs Ha YPOBHE CpeJIHEro 00111ero oopazoBaHusl.

Copnepxanue 00pa3oBaHMs, COOTBETCTBYIOIIEE NPEIMETHBIM pe3yJbTaTaM
OCBOEHHMsl pabouell mporpamMmbl, pacHpelesN€HHbBIM @O0 ToAaM OO0y4yeHwUs,
CTPYKTYpUPOBAaHO TakUM 00pa3oM, 4YTOOBI OBJIAJIEHUE TIE€OMETPUUYECKUMHU
HNOHATHSMHU Y HaBBIKAMH OCYILECTBIIUIOCH ITOCJIEI0BATEIBHO U IOCTYNATENIBHO, C
COOJIIO/IEHNEM MPUHIIMIA TPEEMCTBEHHOCTH, YTOObI HOBBIE 3HAHUSI BKJIIOUAJINCH B
OOIIYI0 CHUCTEMY T€OMETPHUYECKHUX MpEeACTAaBICHUN 00YyYaroIMUXCs, paciiupss U
yrayosss e€, 00pa3ys MpoYHbIE MHOKECTBCHHBIC CBSI3H.

MECTO YYEBHOT' O KYPCA B YYEBHOM IUVIAHE

Ha uzydenue reometpun orBoauTCA 2 yaca B Henento B 10 knacce u 1 yac B
Hezenmo B 11 kimacce, Bcero 3a iBa roga ooydenus - 102 y4eOHbIX yaca.



COAEPKXAHHUE YYEBHOI'O KYPCA
10 KVIACC

IIpsiMble U IVIOCKOCTH B MPOCTPAHCTBE

OCHOBHBIE  TIOHATHSL  CTEpEeOMETpuUU. Toyka, mOpsiMas, IJIOCKOCTb,
npoctpaHcTBO. [loHsiTHE 00 aKCHOMAaTHYECKOM IOCTPOEHUU CTEPEOMETPHH:
AKCUOMBI CTEPEOMETPHUU U CIICJICTBUS U3 HUX.

B3anMmHOE pacnonoxkeHue MpsSMBIX B MPOCTPAHCTBE: NEPECEKAIOLINECS,
napajuielbHble M CKpelluBaroluecss mnpsiMble. [lapamienbHOCTh MOpSIMBIX U
IJIOCKOCTEl B MNPOCTPAHCTBE: TNapajyielibHble TMPsSMbIE B MOPOCTPAHCTBE;
NapaieIbHOCTh TPEX MPSAMBIX; NAPAJUIEIBHOCTh MPSAMON M IUIOCKOCTU. YTIIBI C
COHAIPABJIEHHBIMM CTOPOHAMM; YroJ MEXAY NpPsIMbIMH B MPOCTPAHCTRBE.
[TapamienbHOCTB MJIOCKOCTEM napaJsuiesibHbIC IIJIOCKOCTH; CBOMCTBa
napajuieNibHbIX TUIocKocTel. [Ipocteifiivie mpocTpaHCTBEHHbIE (QUTYpPHI  Ha
IUIOCKOCTH: TETPAdIp, KyO, Mapayjieenurne; moCTpOeHUEe CeYSHHIA.

[TeprieHAUKYJISIPHOCTH MPAMOM U MJIOCKOCTU: MEPIEHIAUKYIISIPHBIC MPSIMBIE B
MPOCTPAHCTBE, NPSIMbIE MAapaJUICIbHbIE W MEPHEHIUKYJISIPHBIE K IJIOCKOCTH,
NpU3HAK MEePHEHAUKYISIPHOCTA TPSIMOM M TUJIOCKOCTH, TeopeMa O MpsiMOu
NEPIECHANKYISIPHON TJIOCKOCTH. YTJbI B MPOCTPAHCTBE: YroJd MEXIY MPSMON U
IUIOCKOCTBIO;  IBYTPAHHBIA  yroji, JIMHEHMHBIM Yrojll JBYIPaHHOrO  yrija.
[lepneHauKyIIsip U HAKJIOHHBIE: PACCTOSIHUE OT TOYKHU JI0 TJIOCKOCTH, PACCTOSHHE
OT TpsMOM 1O  TUIOCKOCTH,  TpoeKmus  QUrypsl Ha  IJIOCKOCTb.
[lepneHAUKYIApPHOCTh  IUIOCKOCTEH: TMPU3HAK NEPHEHAUKYISIPHOCTU  JIBYX
miockocTeil. Teopema 0 TpEX NepneHANKYIApaXx.

MHoOrorpaHHuKu

[loHsiTHE MHOTOIPaHHUKA, OCHOBHBIE 3JIEMEHThl MHOTOI'PAHHUKA, BBIITYKIIbIC
Y HEBBINYKJIbIE MHOTOTPAHHHMKHU; pa3BEPTKAa MHOrorpanHuka. [Ipusma: n-yronpHas
npu3Ma; TpaHd U OCHOBAHHS MPHU3MBI; MPsSMasi U HAKIOHHAS MPU3MbI; OOKOBas U
HOJIHAS MTOBEPXHOCTh MIPU3MBL. [Tapannenenunen, MPSAMOYTOJIbHBIN
napajieJienune]; 1 ero coucrsa. [lupamupma: N-yronpHas nupamMuia, TpaHd U
OCHOBaHHE MUPAMUJIBI; OOKOBAs M TIOJTHAS MIOBEPXHOCTH MUPAMUJIBI; PABUIIbHAS U
yced€HHas mnOupamMuga. OJEMEHTbl Mpu3Mbl U nupamuabl. [IpaBunbHbIe
MHOTOI'PaHHUKHU: TMOHSATHE NMPAaBWIBHOTO MHOTOTPAaHHMKA; IPaBUIbHAs IPU3Ma U
MpaBWIbHAsL THUpPaMUIA; NpPABWIbHASA TPEYrOoJbHAS MHUPAMUAA W TPABUIIBHBIN
TeTpa’ap; KyO. IlpencraBieHre O NPaBUIBHBIX MHOTOTPAHHHUKAX: OKTAdp,
noaexa’ip u ukocadap. CeueHust Npu3Mbl U TUPAMU/IBI.

CummMmeTrpusi B IMPOCTPAHCTBE: CUMMETPHUS OTHOCUTEIBHO TOYKH, MPSIMOH,
IJIOCKOCTU.  ODJEMEHThl CUMMETPUM B MHUpaMUlaX, HapajUieJenurenax,
MPaBUWJIBHBIX MHOTOTPAHHUKAX.

Beruncienne 9ieMEHTOB MHOTOTPAHHHMKOB: p&Opa, auaroHaiad, YIJIbIL.
[Tnomans OOKOBOW MOBEPXHOCTH M TOJHOW MOBEPXHOCTU MPSAMON MPU3MBI,
IJIOIIA/lb OCHOBAaHWM, TeopemMa O OOKOBOW IOBEPXHOCTU TMPSMOU TMPU3MBI.
[Inomans OOKOBOW TMOBEPXHOCTH M TOBEPXHOCTH NPABUIBHOW MNHUPAMUIBI,



TeopemMa O Mom@aau yceu€éHHo nupamunbl. [loHatue o006 o00BEMe. OO0BEM
MUPaMUIBI, TPU3MBI.

[TogoOuble Tena B mpocTpaHcTBE. COOTHONICHUS MEXKIY IUIOMIAISIMHU
MOBEPXHOCTEHN, 00BEMaMU MOTOOHBIX TEJL.

11 KVIACC

TeJia BpalueHus

Hunuuaapudeckast MMOBEPXHOCT, obOpazyrorniue HUATUHIPUYECKON
MOBEPXHOCTH, OCh UUJIWHIPUYECKOW TOBEpXHOCTH. [lunuHAp: ocHOBaHUS U
OOKOBasi TMOBEPXHOCTh, OOpasyiollas M OCh, IJIOMAAb OOKOBOW U MOJHOM
MTOBEPXHOCTH.

Konnueckass moBepxHOCTh, 00pa3yroniue KOHUYECKOW MOBEPXHOCTH, OCh H
BepIIMHA KOHUYECKOU MoBepXHOCTH. KOHYC: OCHOBaHUE U BepIInHa, 00pa3yromasi
U OCh;, IUIONIaAb OOKOBOW ¥ TIOJIHOM TIOBEPXHOCTH. YCEUYEHHBIH KOHYC:
o0OpasyroIue U BBICOTa; OCHOBAHUS M OOKOBAsi TIOBEPXHOCTb.

Cdepa u map: ueHTp, paguyc, IUAMETp; IUIOMAIL MOBEPXHOCTH ChEpH.
B3aumuoe pacrnonoxenue cepbl U MIOCKOCTH; KacaTeabHas MJIOCKOCTh K cepe;
10 b cepol.

N3o0paxenue Ten BpallieHus Ha TUIOCKOCTH. Pa3BépTka MuIMHApa U KOHYCA.

KoMmOuHanuu Tenm BpalleHHMss YW MHOTOTPAHHUKOB. MHOTOTrpaHHUK,
ONMMCAHHBIA OKOJO cdepbl; cdepa, BIOUCAHHAS B MHOTOTPAHHUK, WU TEJO
BpalllCHHUS.

[Tonsitue 00 06BEMe. OcHOBHBIE CBOMCTBA 00BbEMOB Ten. Teopema 00 00BEME
NpsIMOYTOJIBHOTO Tapajuienienunena u ciuenctsus u3 He€. OOBEM IMIMHIpA,
koHyca. O0BEM 1apa u miomaasb chepsl.

[lomo6ubie Tema B mpocTpaHcTBe. COOTHOIIEHUS MEXKAY IUIOMIAISIMU
MOBEPXHOCTEH, 00BbEMaMU TTOTOOHBIX TEJL.

Cedenus wwimHApa (MapajuieIbHO MW MEPHEHIUKYISIPHO OCH), CEUCHUS
KOHyca (TapajuieIbHOE OCHOBAaHUIO W TMPOXOJSIIEe Yepe3 BEpIINHY), CEUCHUS
miapa.

BekTOpbI 1 KOOPAMHATHI B POCTPAHCTBE

Bekrtop Ha miockoctu u B npocTpaHcTBe. ClIOkKEHNE U BBIYMTAaHUE BEKTOPOB.
YMHOXkEHHE BEKTOpa Ha 4ucio. Pa3nokeHne BEKTopa Mo TPEM HEKOMILJIAHAPHBIM
BekTopaMm. [lpaBuno mnapamienenunena. PemeHue 3agad, CBA3AHHBIX C
IPUMEHECHUEM TMpaBUi JACUCTBUUA C BeKTopamu. IIpsmoyronpHas cucrema
KoopaumHat B mnpoctpaHcTBe. Koopaunatel Bektopa. [Ipocreiimme 3amaun B
KOOpAWHATax. YToid Mexay BekTopamu. CKalgpHOE MNPOU3BEIAECHUE BEKTOPOB.
Boluncnenue yrioB Mexy MPSMbIMU U IJIOCKOCTSIMH. KOOpIMHATHO-BEKTOPHBIN
METOJ] TP PEIICHUN T€OMETPUUYECKUX 3a/aY.



IIJTAHUPYEMBIE PE3YJIBTATDBI
JIMUYHOCTHBIE PE3YJIbTATbBI

JIM4HOCTHBIE PE3yJbTATHl OCBOCHHUS TPOrpaMMbl y4eOHOTro MpeaMeTa
«MareMaTuka» XapakTepu3yrTCs:

I'paxknanckoe Bocniutanme:

c(hOpMUPOBAHHOCTHIO IPaXKTAHCKON MO3UIIUKA 00YYAIOIIETrOCsl KaK aKTUBHOTO
M OTBETCTBEHHOIO0 WIE€HAa POCCUHCKOr0 OOINecTBa, TMPEICTABICHHEM O
MaTeMaTHYEeCKUX OCHOBaX (DYHKIIMOHUPOBAHMS PA3JUUYHBIX CTPYKTYp, SBIICHHM,
npoleayp TrpaxaaHcKoro oOmiectBa (BBIOOPHI, OMNPOCHI W TMp.), YMEHUEM
B3aUMOJICICTBOBATh C COLMAJIBHBIMU HWHCTUTYTAMH B COOTBETCTBUU C UX
GYHKIMSIMU U Ha3HAYEHUEM.

IlaTpuoTuyeckoe BOCIUTAHME:

c(hOpMUPOBAHHOCTHIO POCCUMCKON IPaKIaHCKON UJEHTUYHOCTH, YBAXKEHUS K
MPOIIJIOMY ¥ HACTOSIIEMY POCCUMCKON MaTeMaTHUKH, IIEHHOCTHBIM OTHOIIIEHUEM K
JOCTHXKCHUSIM POCCUMCKMX MAaTEMAaTUKOB M POCCUHCKONW MaTEMAaTHYECKOM IIKOJIBI,
K WCTOJIb30BAaHUIO ITHX JIOCTHIKEHUM B JPYrUX HayKax, TEXHOJIOTHAX, chepax
SKOHOMHUKH.

JIlyXOBHO-HPaBCTBEHHOI'0 BOCITUTAHMSI:

OCO3HAHUEM JTyXOBHBIX LIEHHOCTEN pOCCHICKOrO Hapoma;
c(hOpPMUPOBAHHOCTHIO ~ HPABCTBEHHOTO  CO3HAHHUS, OJTHYECKOTO  IIOBEJICHMUS,
CBSI3aHHOTO C MPAKTUYECKUM NMPUMEHECHUEM JOCTHUKECHUI HAYKU U JESITEIbHOCTHIO
y4€HOTr0; 0OCO3HAHUEM JIMYHOTO BKJIAJIa B IOCTPOEHUE YCTOMYMBOTO OYaYIIEro.

JcTeTHYecKoe BOCIUTAHNE:

ACTETUYECKUM OTHOIIEHHEM K MHUpPY, BKJIIOYas 3CTETUKY MaTeMaTHUYECKUX
3aKOHOMEPHOCTEM, 00BEKTOB, 3ajad, pEIIEHHH, pacCyXICHUN;
BOCIIPUMMYHBOCTBIO K MAaTEMAaTHYECKUM aCIIeKTaM pa3IMYHbIX BUJOB UCKYCCTBA.

Du3nvecKoe BOCIIUTAHME:

c(hOpMUPOBAaHHOCTHIO YMEHHS TIPUMEHSATH MaTeMATHYECKUE 3HAHUSA B
HWHTEpecax 370poBOro U 6e30macHoro odpasa KW3HHU, OTBETCTBEHHOT'O OTHOIICHHS
K CBOEMY 3JIOPOBBIO (30pOBOE NMUTaHHUE, COATaHCUPOBAHHBIA PEKUM 3aHITHH U

OT/IbIXa, peryisipHas duznueckas AKTHUBHOCTB); bu3ngecKoro
COBEPIIIEHCTBOBAHUA, npu 3aHSTHIX CIIOPTHUBHO-03/I0POBUTEIHHOM
JeSTETHHOCTBIO.

Tpynosoe Bocniuranue:

TOTOBHOCTBIO K TPYAYy, OCO3HAHMEM LIEHHOCTH TPYIOIIO0US; MHTEPECOM K
paznuuyHbM  chepaM  MPOQECCHOHATBHON  JCSITENBHOCTH, CBSI3aHHBIM  C
MaTeMaTUKOW W €€ MPWIOKEHUSMU, YMEHHEM COBEpIIaTh OCO3HAHHBIA BHIOOD
Oynymeld mnpodeccnrn W peaTn30BBIBaTh COOCTBEHHBIC >KM3HCHHBIC IIJIAHBI,
FOTOBHOCTBIO W  CIIOCOOHOCTBIO K MaTreMaTH4ecKoMy OOpa3oBaHUIO U
CaMOOOpa30BaHUIO HA MPOTSKEHUM BCEU JKU3HU, TOTOBHOCTHIO K aKTHBHOMY
YYACTHUIO B PEIICHUH MPAKTUYECKUX 3a]]a4 MaTEMaTUUYE€CKON HATpaBJIEHHOCTH.

JKO0JI0rHYecKoe BOCIUTAHUE:



c(OPMHUPOBAHHOCTBIO HKOJIOTMYECKON KYJIbTYpbl, IOHUMAHUEM BIUSHUSA
COLIMATIbHO-3KOHOMUYECKUX ITPOLIECCOB HA COCTOSIHUE NPUPOJHOM M COLMATIBHOMN
Cpelbl, OCO3HaHMEM TIJ00aJbHOTO XapakKTepa SKOJOTMYECKHX MpoliieM;
OpHEHTAIIMEN HA NMPUMEHEHUE MATEMATHYECKUX 3HAHWM MU pelIeHus 3a7ad B
0o0JaCTH OKpy’Karollel cpeabl, IUIAHUPOBAHUS TOCTYNIKOB U OIEHKH UX
BO3MOJKHBIX ITOCJIEACTBUI JJIs1 OKPY/KAOLIEH CPEbI.

IleHHOCTH HAYYHOI'0 NO3HAHUS:

c(hOpMHUPOBAHHOCTHIO MHUPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  pa3BUTHS HAayKd M  OOILIECTBEHHOW MPAKTUKU, T[OHUMaHUEM
MaTEMaTUYECKOM HayKu Kak c(epbl 4ellOBEYECKON JesTeIbHOCTH, 3TaloB €€
pa3BUTHA M 3HAYMMOCTH Ui pa3BUTHS UMBWINW3ALWH;, OBJIAJACHUEM SA3bIKOM
MAaT€MAaTUKA M MaTEeMaTU4YECKOW KyJIbTYpOM KakK CpPEJCTBOM IIO3HAHUS MHDA;
TOTOBHOCTBIO OCYIIECTBJIATh IMPOEKTHYK) U HUCCIEAOBATENBCKYIO NESITENBHOCTh
WHIVBU1YaJbHO U B TPYIIIIE.

METANPEIMETHBIE PE3YJIbTATHI

MeranpenMeTHbIe Pe3yJabTaThl OCBOEHHUS MPOrpaMMbl Yu4eOHOTO MpeaMera
«MaremaTtuka» XapaKTEPU3YIOTCSA OBJIQJICHUEM YHUBEPCATbHBIMU
NO3HAGAMETbHBIMU  OCUCMBUAMY,  YHUBEPCANbHbIMU — KOMMYHUKAMUBHbIMU
0elcmeUsMUY, YHUBEPCATbHBIMU Pe2YNAMUSHLIMU 0eUCMBUAMU.

1)  Vuueepcanvuvie = nosmasamenvuvle  Oelicmsusi,  0becnevuUsaom
Gopmuposanue 06Aa308blX KOSHUMUBHBIX NPOYECCO8 obydaruuxca (oceoenue
Memo008  NO3HAHUSL ~ OKpYMCarnujeco  Mupd,  NpuUMeHeHue  JI02UYEeCKUX,

UCce008amenbCKux onepayuli, ymeHuil pabomamo ¢ ungopmayueti).

ba3oBble ornueckue AefcTBUA:

e BBUIIBIISITh U XapaKTEPU30BATh CYIIECTBEHHBIC NMPU3HAKU MAaTEMaTHYECKUX
OOBEKTOB, MOHSATUH, OTHOIICHUH MEXAY TMOHATUAMH, (OPMYIHPOBATH
OTpeJeICHHs] ~ TMOHSATUH; YCTAaHABIMBATh CYIIECTBEHHBIH  MPU3HAK
KJacCu(pUKAIIMU, OCHOBAHUS Il OOOOIICHUS W CpPaBHEHHUS, KPUTCPHHU
IPOBOJAMMOTO aHAJIN34;

e BOCHpPUHUMATh, (OPMYTUPOBATH M  MPEoOpPa30OBBIBATH  CYKICHHUS:
YTBEpJUTEIbHBIE W OTpHUIATENbHBIC, €IWHUYHBIC, YAaCTHBIE M O0OIIueE;
YCIIOBHBIE;

e BBISBISAITH  MaTeMAaTUYECKHE  3aKOHOMEPHOCTH,  B3aUMOCBSI3U |
npotuBopeunss B (aKTaxX, [AaHHBIX, HAOJNIONCHHUSIX U YTBEPKICHHSIX;
npenjaratb ~ KpUTEpUH  JJIs1  BBIABICHHS ~ 3aKOHOMEPHOCTEH |
IIPOTUBOPEUHIL;

e J€NaTh BBIBOJBI C HMCIOJB30BAaHUEM 3aKOHOB JIOTUKH, JCAYKTHBHBIX H
WHAYKTHBHBIX YMO3AKIIOUECHUN, YMO3aKIIOUEHUH TI0 aHAJIOTUH;

e TMPOBOJUTH CaMOCTOSATEIILHO JI0KA3aTelIbCTBA MaTEeMaTHYECKUX
YTBEPKJEHUN (MIPSIMBIE M OT TPOTHUBHOTO), BHICTPAMBATH aPTyMEHTAIIUIO,
MPUBOJUTh TPUMEPHl W KOHTPIPHUMEPHI; OOOCHOBBIBATH COOCTBEHHBIC
CYXKIICHUS U BBIBOJIBI;



BbIOMpaATh CMOCOO pelleHHus Y4yeOHOW 3amauu (CpaBHUBATh HECKOJIBKO
BapUAHTOB pEIIeHUs, BBHIOMpaTh HauOoyiee MOAXOAAIUNA C YYETOM
CaMOCTOSITEIIbHO BBIJICJICHHBIX KPUTEPHUEB).

Ba3oBble ncciienoBarebCcKue JeCTBUA:

UCIOJIb30BaTh BOMPOCHI KaK HCCIEA0BATEIbCKUNA MHCTPYMEHT MO3HAHUS;
(GopMynupoBaTh BOMPOCHL, (PUKCUPYIOUIUME MPOTUBOpPEUHE, IpOoOIEMYy,
yCTaHABIMBaTh MCKOMOE MW  JaHHOE, (opMUpOBATH  THUIOTE3Y,
apryMeHTHUpPOBATH CBOIO MO3UIINIO, MHEHUE;

IPOBOJAUTH CaMOCTOSITEJIbHO CIUTAHUPOBAHHBIN HKCIIEPUMEHT,
UCCIICJIOBAHUE 110 YCTAHOBJICHHMIO OCOOEHHOCTEH MaTeMaTHYECKOTro
0o0BbEKTa, SIBICHMS, NPOLECCa, BBIIBICHUIO 3aBUCUMOCTEH MEXAy
00BEKTaMH, SABJICHUSIMHU, MPOIIECCaAMU;

CaMOCTOATENIbHO (POPMYNIHPOBATH 000OIIEHHS U BBIBOJIBI 10 pe3yJbTaTaM
NPOBEAEHHOIO HAOJIIOJIEHUS, UCCIIECOBAHUSA, OLEHUBATh JIOCTOBEPHOCTH
MOJIYYEHHBIX PE3YJIbTAaTOB, BBIBOJOB U 0000IIEHU;

POrHO3UPOBATH BO3MOXKHOE Pa3BUTHE TMPOIECCa, a TaKKe BBIJBUTaTh
IPENOJIOKEHUS O €70 Pa3BUTHHU B HOBBIX YCIIOBHUSX.

Pab6ora ¢ undgopmanmeii:

2)

BBISIBIIATE Je(DUIUTB MHQOPMALIMK, JAHHBIX, HEOOXOAUMBIX JJIsI OTBETa
Ha BOIIPOC U JIJIS PEIICHUsI 3a]1auu;
BbIOMpaTh  MHPOPMALUIO W3  WCTOYHHKOB  PA3IUYHBIX  TUIIOB,
aHAIM3UPOBATh, CUCTEMATU3UPOBATh U MHTEPIPETUPOBATH UHOOPMAIUIO
Pa3TUYHBIX BUIOB U (OPM IPEICTABICHNUS,
CTPYKTYpPHpPOBaTh MH(MOpMAIUIO, MIPEACTABIATh €€ B pa3InuHbIX (hopmax,
WUTIOCTPUPOBATH TpadUUECKU;
OLICHUBATH HaJIEKHOCTh uHbopMaIuu o CaMOCTOSITEJIbHO
c(hOpMYITHPOBAHHBIM KPUTEPHSIM.

Vuueepcanvnvie  KOMMyHUKamueHwle  Oelicmeus,  00ecneuusarom

CchOpMUPOBAHHOCMB COYUATBHBIX HABLIKOE 00YUAIOUJUXCAL.
OO01menue:

BOCIIpUHHMATh ©  (HOPMYyIUpOBATh CYXKIEHUS B COOTBETCTBHH C
YCIOBUSMH U LETSIMU OOIIEHUS; SICHO, TOYHO, TPAMOTHO BBIPAXKaTh CBOIO
TOYKY 3pPEHHUSI B YCTHBIX M MUCBMEHHBIX TEKCTaX, JaBaTh MOSICHEHUS IO
XOJly pelIeHHs 3a1a4l, KOMMEHTUPOBATh MOJYyUYECHHBIN pE3yJIbTaT;

B X0JI¢ 00CYXICHHS 3a/1aBaTh BOTIPOCHI IO CYIIECTBY OOCYKIaEMOM TEMBI,
poOJIeMBI, perraeMoi 3a7a4n, BRICKA3bIBATh WJIEH, HAIICJICHHBIC HA TTOWCK
pEUIeHUs; COMOCTaBJSITh CBOU CYXKIEHUS C CYXKICHHSIMU JPYTrUx
YYaCTHUKOB JHaliora, OOHapy»XMBaTh pa3jinuue U CXOJCTBO IMO3UIUK; B
KOppeKTHOU hopme GOpMyITHPOBATH PA3HOTIIACHS, CBOM BO3PAKEHUS;
OpEeACTaBIsATh  PE3yNbTaThl  pElIeHUs  3aJauyd,  AKCIEPHUMEHTA,
UCCIEJOBAaHUsA,  IPOEKTa;  CaMOCTOSATEIbHO  BbIOMpaTh  (opmar
BBICTYIUICHUS ¢ YUETOM 3a]]a4 IPE3EHTALMU U OCOOCHHOCTEN ayJUTOPUH.

CoTrpyaHn4yecTBo:



3)

MOHMMAaTh W HWCHOJb30BaTh  MpPEUMMYyIIecCTBA  KOMaHIHOM U
MHIUBUIYAIbHON pabOThI PU PEIICHUH YUEOHBIX 3a]1a4; IPUHUMATD LIEJIb
COBMECTHOW JESTENbHOCTH, IUIAHUPOBATh OPraHU3allil0 COBMECTHOU
paboThl, paclpeAenaTh BUAbI padboT, JOroBapUBaThCs, 00CYKIaTh MPOLIECC
U pe3ysbTaT paboThl; 000011aTh MHEHUSI HECKOIBKUX JIIOJICH;
y4acTBOBATh B IPyNNoBbIX (hopMax paboThl (00CYKaeHusi, 0OMEH MHEHUH,
«MO3TOBbI€ IITYPMbD» M HHBIE); BBIIOJHITH CBOI YacTb pabOThl U
KOOpJMHUPOBATh CBOM JEHUCTBUS C JAPYTMMH YJ€HaAaMU KOMAaHJbI;
OLICHMBATh KaueCTBO CBOETO BKJIaJa B OOIIMI MPOAYKT MO KPUTEPHUSIM,
c(hOpMyIMPOBAHHBIM YYaCTHUKAMHU B3aUMOICUCTBHS.

Vuueepcanvnvie  pecynamuenvie  Oeiicmesusl, obecneuusaiom

Gopmuposanue cMbiC108bIX YCMAHOBOK U HCUSHEHHBIX HABLIKO8 TUYHOCHIU.
Camoopranusanus:

COCTaBIIATH IJIaH, AITOPUTM PEIICHUS 3a]]a4H, BHIOUPATh CIIOCO0 perieHus
C YYETOM MMEIOUIUXCS PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEH,
apryMeHTHpPOBATh U KOPPEKTUPOBATH BAPUAHTHI PEIICHUN C y4ETOM HOBOM
uH(pOpMAITIH.

CaMOKOHTPOJIb:

BJIAJ€Th HaBBIKAMU I[IO3HABaTEIbHOW pedliekcuu Kak  OCO3HAaHHS
COBEpPILIAEMBIX JICHCTBUN W MBICIUTEIBHBIX MPOILIECCOB, UX PE3YyJIbTATOB;
BJQJ€Th CIMOCOOAMHM  CAMOINPOBEPKH, CAMOKOHTpPOJIS Ipolecca U
pe3yJibTaTa pelIeHUsl MAaTEMaTUYECKON 3a1a4H;

IPEABUAECTh TPYIHOCTH, KOTOPBIE MOTYT BO3HUKHYTH NPU PEIICHUU
3a7]a4d, BHOCUTb KOPPEKTHUBBI B JEIATEIBHOCTH HAa OCHOBE HOBBIX
00CTOSITENBCTB, TAHHBIX, HAWJIEHHBIX OMIMOOK, BHISABICHHBIX TPYAHOCTEH;
OIICHMBATh COOTBETCTBUE pe3yjbTaTa LEId M YCIOBUSAM, OOBSCHATH
IIPUYMHBI JTOCTHKEHUS WIM HENOCTMIKEHUS PEe3yJIbTAaTOB JESTEIBbHOCTH,
HAXOJUTh OLIMOKY, 1aBaTh OLIEHKY MPUOOPETEHHOMY OIBITY.

INPEAMETHBIE PE3YJIBTATBI

10 KIJACC

OnepupoBaTh MOHATUIMU: TOUKA, IPAMas, INIOCKOCTb.

[IprMeHATh aKCHMOMBI CTEPEOMETPUU M CIICICTBUS W3 HUX IPU PEIICHUU
reoOMEeTPUUYECKUX 3ajay.

OnepupoBaTh NOHATUSAMHU: MAPAIIICTBHOCTD U MEPHEHIUKYISIPHOCTD MPSMBIX
U TNIOCKOCTEM.

KnaccuduuupoBaTe B3aMHOE pPaCIOIOKEHHE MPSAMBIX M IJIOCKOCTEH B
MPOCTPAHCTRBE.

OnepupoBaTh MOHSATUSAMU: JABYTPaHHBIM Yyroj, TpaHW JBYTPAHHOTO YrIJa,
peOpo IBYrpaHHOTO yIJia; JUHEHWHBIA Yroj JIBYTpaHHOTO YyIJa; TrpajgycHas Mepa
JIBYTPaHHOIO yTJIa.



OnepupoBaTh TMOHATUSIMU: MHOTOTPAHHHK, BBIMYKIBIA W HEBBIMTYKIIbIN
MHOTOTPaHHUK, 3JIEMEHThl MHOTOI'PAHHUKA, TPABUIBHBIN MHOTOTPaHHUK.

Pacno3snaBaTh OCHOBHBIE BHUJBI MHOTOI'PAHHUKOB (NHpaMuaa; MpHU3Ma,
MPSIMOYTOJIbHBIN Mapajuiesienumes, Kyo).

Knaccupunupoath ~ MHOTOTpaHHUKH, BBLIOMpass ~ OCHOBaHUS  JUIs
Kkiaccupukanuy (BBIMYKJIbIE W HEBBIMYKJIbIE MHOTOTPAHHUKHU; TMPaBUIbHBIC
MHOT'OTPAaHHUKU; MPSMbIC U HAKJIOHHBIC MPU3MBbI, TTapajlIeJICIUIIC/Ibl).

OnepupoBaTh NOHATHAMU: CEKYIIAs MIIOCKOCTh, CEYEHNE MHOTOTPAHHHUKOB.

OOBIACHATH NPUHLIMIIBI TOCTPOEHUSI CEYEHHUH, UCTIOIB3YSl METOJI CIEOB.

CtpouTh CceuU€HHUS] MHOTOIPAHHUKOB METOJOM  CJIEJIOB, BBITIOJHATH
(BBIHOCHBIC) TUIOCKHE YEPTEKU U3 PUCYHKOB MPOCTHIX OOBEMHBIX (QUTYp: BU
CBEpXY, COOKY, CHU3Y.

PemaTh 3a1aun Ha HaAXO0XAEHHE T€OMETPUUYECKUX BETUYMH MO0 o0pa3laM WIH
aIropuTMaM, TMPUMEHSS W3BECTHBIE AHAIUTUYECKHUE METOJbl TMPU PEHICHUH
CTaHJAPTHBIX MAaTEeMaTUYECKUX 3aJlay Ha BBIUMUCICHHUE PACCTOSHUU MEXIY JBYMS
TOYKaMHU, OT TOYKH JIO TPSAMOH, OT TOYKH JO IUIOCKOCTH, MEXIY
CKPEIIHBAOIUMHUCS TTPSIMBIMHU.

PemaTh 3a1aun Ha HaAXOXJACHHE T€OMETPUUYECKUX BEJTUYUH MO o0pa3liaM WIH
aIropuTMaM, TPUMEHSS HW3BECTHBIE AHAIUTUYECKHE METOJbl TPU PEHICHUH
CTAaHJApPTHBIX ~MAaTEMAaTHMYECKUX 3aJady Ha BBIYUCJICHHUE YIVIOB  MEXIY
CKPELIMBAIOUIMMHUCS TNPAMBIMH, MEXKIYy MPSAMOA M IUJIOCKOCTBIO, MEXKIY
IJIOCKOCTSIMHU, IBYTPaHHBIX YIJIOB.

Boruucnsats 00bEMBI U TIIOMIAIM TTOBEPXHOCTEH MHOTOIPAHHUKOB (TIpU3Ma,
nupaMuia) ¢ TPUMEHEHHEM (QOpMYJ;, BBIYUCISATH COOTHOILICHUS MEXKIY
TUIONIAISIMU TTIOBEPXHOCTEM, 00bEMaMH MOJOOHBIX MHOTOTPAaHHUKOB.

OnepupoBaTh MNOHATUSAMH: CHMMETPUS B NPOCTPAHCTBE; LIEHTP, OChb U
TUIOCKOCTh CHMMETPHUH; IIEHTP, OCh U TUIOCKOCTh CUMMETPHUU (UTYPHI.

W3Bnekath, mnpeoOpa3oBbIBaTh M HWHTEPHPETUPOBATH HMHPOPMALUIO O
IPOCTPAHCTBEHHBIX T€OMETPUUECKUX (UTYpax, MPEACTABICHHYIO HA YepTeXax H
PUCYHKaX.

[IpumensaTy reomeTpuueckue (aKThl NI PEIMICHUS CTEPEOMETPUUCCKUX
3a/1a4, TPEANoJaraminX HECKOIbKO IIarOB PEIIEHUs, €CIU YCIOBUS MPUMEHEHUS
3a/1aHbI B IBHOH (hopme.

[IpumeHaT, mpocTeiiMe NPOrpaMMHBIE  CPEACTBA U BJIEKTPOHHO-
KOMMYHHUKAIIMOHHBIE CUCTEMBI P PELUICHUH CTEPEOMETPUUYECKUX 3a]1ay.

[IpuBoauTH TpUMEpPHl MaTEMAaTUUYECKUX 3aKOHOMEpPHOCTEW B MPUPOJE U
KU3HU, pACTIO3HABATH MPOSBICHUE 3aKOHOB F€OMETPUU B UCKYCCTBE.

[IpuMeHSATh MONy4YEHHbIE 3HAHUS HA MPAKTUKE: aHAIMU3UPOBATH pPealibHbIC
CUTyallud W TPUMEHATh H3Y4YEHHBbIE MOHSATUS B MPOLECCE IOUCKA PEIICHUS
MaTeMaTu4eckd C(HOpMyIUPOBAHHOW MPOOJIEMBI, MOJEIUPOBATh PpPEaTbHBIC
CUTyallud Ha S3bIKE TEOMETPUHU, HCCIENOBATh IOCTPOCHHBIE MOJEIU C
MCIIOJIb30BaHUEM FEOMETPUUYECKUX MOHATUHN U TEOPEM, almnapara ajareopbl; pemaTh
MPaKTUYECKUE 3a7a4H, CBA3aHHBIE C HAXOXK/ICHHUEM T€OMETPUUECKUX BETUUMH.



11 KVIACC

OmnepupoBaTh MOHATHAMH: IWIMHIPUYECKAs TOBEPXHOCTh, OOpa3yIoIIne
WIMHIPUYECKON  MOBEPXHOCTH;  IHWJIWHAP;  KOHMYECKas  IOBEPXHOCTH,
oOpa3ylolue KOHUYECKON MOBEPXHOCTH, KOHYC; cpepuyeckasi IOBEPXHOCTb.

Pacno3naBath Tena BpameHus (HUIMHAP, KOHYC, cdepa U map).

OOBIACHATH CIOCOOBI MONTYYEHHS TEJl BpALICHUSI.

KnaccudunmpoBath B3aiMHOE pacnoyioxkeHue chepbl U MIOCKOCTH.

OmneprpoBaTh MOHITHIMHU: IIAPOBON CETMEHT, OCHOBaHHE CETMEHTA, BBICOTA
CEerMeHTa; IIapOBOM CJIOM, OCHOBAaHHE LIAPOBOIO CJOs, BHICOTA IIAPOBOTO CJOS;
L1aPOBOM CEKTOP.

Bbraucnsate  00bEMBI W IUIOMIAAM  TIOBEPXHOCTEW  TeN  BpallleHUs,
reOMETPUYECKUX TN C MPUMEHEHHEM (HOPMYIL.

OnepupoBaTh TMOHATUSMH: MHOTOTPAHHUK, BIIMCAaHHBIH B chepy #
ONMCAaHHBIA OKOJO cdepsl; cdepa, BIOUCAHHAS B MHOTOTPAHHUK WIH TEJO
BpAIICHUS.

BbaucnsTh COOTHOIICHHUS MEXKIY IUIOMIAAsIMU TIOBEPXHOCTEH U 00BEMaMu
IIOJO0OHBIX TEI.

N300paxkath m3yuaembie (DUTYpBI OT PpYKH U C TMPHUMEHEHHEM IMPOCTHIX
YepTEKHBIX UHCTPYMEHTOB.

BoInosiHATH (BBIHOCHBIE) MIJIOCKUE YEPTEKHU U3 PUCYHKOB MPOCTHIX 00BEMHBIX
buryp: Buj cBEpXy, COOKY, CHU3Y; CTPOUTH CEUEHUS TEJ BPAICHUS.

W3BnekaTh, WHTEPOPETHPOBATH M MpPeoOpa3oBbIBaTh HMHPOPMALUIO O
IPOCTPAHCTBEHHBIX T€OMETPUUECKUX (UTypax, MPEACTABICHHYIO Ha YepTexax U
PHUCYHKaX.

OnepupoBaTh MOHSATUEM BEKTOP B IPOCTPAHCTBE.

BbInONHATE  IEHCTBUSA  CIIOXKEHUS BEKTOPOB, BBIYUTAHUS BEKTOPOB W
YMHO>KEHHUS BEKTOpa Ha YHUCIIO, OOBSCHATh, KAKUMHU CBOMCTBAMHU OHH 00J1a1at0T.

[TpumeHsATH TpaBUIIO NapaIeIenuIea.

OnepupoBaTh MOHATUAMHU: JEKAPTOBBI KOOPJIUHATHI B IPOCTPAHCTBE, BEKTOD,
MOJyJIb BEKTOpa, PABEHCTBO BEKTOPOB, KOOPJAMWHATHI BEKTOpA, Yrol MEXIy
BEKTOPAMHU, CKAJIIPHOE MIPOU3BEIEHNE BEKTOPOB, KOJUIMHEAPHbIE M KOMILJIAHAPHBIE
BEKTOPBI.

Haxoautb cyMMy BEKTOPOB U NMPOU3BEACHUE BEKTOpPA HA YUCIIO, YOI MEXIY
BEKTOpaMH, CKaJSIpHOE TMPOM3BEICHUE, pACKIAIbIBaTh BEKTOp 1O JBYM
HEKOJUTMHEAPHBIM BEKTOPaM.

3amaBaTh MJIOCKOCTh YPaBHEHUEM B IEKApPTOBOW CUCTEME KOOPIUHAT.

[IpumenaTy reomerpuueckue (aKTbl I PEUICHHS CTEePEOMETPUUECKHUX
3aJa4, MPENoIaralolux HECKOJIbKO IaroB PEIIeHHs, €ClIU YCIOBUS TPUMEHEHHUS
3a7laHbl B SIBHOU (hopme.

Pemarp mpocteiiiine reoMeTpuyecKkue 3ajadyd Ha MPUMEHEHHE BEKTOPHO-
KOOPAMHATHOTO METOA.



Pemate 3amaum Ha [0Ka3aTelbCTBO MATEMAaTUYECKUX OTHOLICHUN U
HAXO0XJEHUE F€OMETPUUYECKUX BEITMYMH MO 00pa3iaM Wik alropuTMam, IpUMEHss
M3BECTHBIE METO/bI IIPU PELICHUU CTAaHAAPTHBIX MaTeMaTUYECKUX 3a7ay.

IIpuMmeHAT, mpocTeliue OporpaMMHBIE  CPEACTBA U DJIEKTPOHHO-
KOMMYHHUKAIIMOHHBIE CUCTEMBI IIPU PELICHUU CTEPEOMETPUYECKUX 3a1ay.

IIprBoauTH HpHUMEPBl MATEMATHYECKUX 3aKOHOMEPHOCTEHM B IPUPOLE U
YKU3HU, PACIO3HABAThH MIPOSBICHUE 3aKOHOB I'€OMETPUU B UCKYCCTBE.

[IprMeHATh MONy4YEHHBIE 3HAHUS Ha IPAKTUKE: aHAIU3UPOBATh DPEajbHbIC
CUTyallUM MW IIPUMEHATH HW3Y4YCHHBIE IMOHATHUS B IPOLIECCE IIOMCKA pPELICHUS
MaTeMaTU4YeCKu C(HOPMYIUPOBAHHOW MPOOJEMbI, MOJETUPOBATh pealbHbIC
CUTyallUM Ha $3bIKE TIE€OMETPHUM, WCCIEAO0BAaTh IIOCTPOCHHBIE MOJEIH C
UCIIOJIb30BAaHUEM T'€OMETPUUECKUX MOHATUM U TeOpeM, arrnapaTa aireopbl; pemarhb
[IPAKTUYECKUE 3a7]a4H, CBA3aHHbBIC C HAXOXKICHUEM T€OMETPUYECKUX BEJIUYMH.



TEMATHUYECKOE IINIAHUPOBAHUE

10 KUIIACC
KosmnuecTBo yacos DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3ie/ioB U TeM (undposbie)
Konrpoabubie | IIpakTHyeckue
n/n NPorpamMmbl Bcero o0pa3oBaTe/bHbIE
padoTsbI padoThI
pecypcsbl
https://urok.1c.ru/
1 BBenenue B ctepeoMeTpuio 10 0 0 htto://fcior.edu.ru
9 [IpsimbIe ¥ IIIOCKOCTH B IPOCTPAHCTBE. 12 1 0 https://urok.1c.ru/
[TapamiensHOCTE IPAMBIX U IIJIOCKOCTEN http://fcior.edu.ru
[lepneHMKyYISIPHOCTD NMPSAMBIX U https://urok.1c.ru/
3 . 12 0 0 .
IIJIOCKOCTEMN http://fcior.edu.ru
4 VYTibl MeXIy IPSMBIMU U TUIOCKOCTSIMHU 10 1 0 https://urok.1c.ru/
https://urok.1c.ru/
5 MHororpasHuKu 11 1 0 http://fcior.edu.ru
http://www.fipi.ru/
6 OO6BEMBI MHOTOTPAaHHUKOB 9 1 0
https://urok.1c.ru/
7 [ToBTOpEHME: CEUCHMS, PACCTOSHUS U YTJIbI 4 1 0 http://fcior.edu.ru
http://www.fipi.ru/
OBUIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME 68 5 0



https://urok.1c.ru/
http://fcior.edu.ru/
https://urok.1c.ru/
http://fcior.edu.ru/
https://urok.1c.ru/
http://fcior.edu.ru/
https://urok.1c.ru/
https://urok.1c.ru/
http://fcior.edu.ru/
http://www.fipi.ru/
https://urok.1c.ru/
http://fcior.edu.ru/
http://www.fipi.ru/

11 KVIACC

KosmmuecTBo yacoB DJIeKTPOHHbIE

HaumeHoBaHue pa3jiejioB U TeM uugpoBbie

Ne i/ P Konrpoabubie | IlpakTHyeckue (1upp )
NPOrpaMMblI Bcero o0pa3oBaTe/IbHbIE

padoTsbI padoTsbI
pecypcsbl

Tena BpamieHus 12 0 0 https://infourok.ru/
OO0BEMBI TEN 5 1 0 https://infourok.ru/
BekTopsl 1 KOOpIMHATEI B IPOCTPAHCTBE 10 1 0 https://urok.1c.ru/
Hosropene, O606IIICHI:I€, 7 1 0 https://infourok.ru/
cucreMaTrui3anus 3HaHuu

OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34 3 0
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