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IMNOACHHUTEJIBHASA 3AIIMCKA

Pabouass mporpamma ydeOHoro kypca «I'eomerpus» 0a30BOro ypoBHS Jis
obyuaromuxcst 10 —11 kimaccoB pa3paboraHa Ha ocHOBe DenepaabHOro
rOCy/IapCTBEHHOTO 00pa30BaTebHOTO CTaHAApTa CPEAHEro 001ero oopa3oBaHus,
C y4€TOM COBPEMEHHBIX MHPOBBIX TpeOOBaHUM, MPEABSIBISIEMBIX K
MaTEMaTUYEeCKOMY OOpa30BaHUIO, M TPAAMIMN POCCUICKOTO 00pa3oBaHUS.
Peanuzanust mporpaMMbl 00€CTieYMBaET OBJIAJICHUE KIIOUEBBIMU KOMIIETCHITUSMH,
COCTaBJISIIOIIMMU OCHOBY JUIsl CaMOpPa3BUTUS U HENPEPHIBHOTO 0OOpa3oBaHUf,
IIEJIOCTHOCTh OOIIEKYJIBTYPHOTO, JUYHOCTHOTO W TIO3HABATEIHHOTO Pa3BUTHUS
JUYHOCTU 00YYarOITUXCS.

HEJIM N3YYEHUS YYEBHOI'O KYPCA

BaxkHocTh ydeOHOro Kypca TIE€OMETPUHM Ha YPOBHE CpeaHero oOIero
oOpa3oBaHusi OOYCIOBJIEHA MPAKTUYECKOW 3HAUYUMOCTBHIO METANPEIMETHBIX U
PEIMETHBIX PE3YJbTaTOB OOyYEHHs] T€OMETPHUU B HAIpPABICHUU JUYHOCTHOTO
pa3BuTHs oOydarommxcs, GopMHpoOBaHUA (YHKIIMOHATBLHON MaTeMaTH4eCKOU
IPaMOTHOCTH, U3YyUYCHHS IPYTUX YU4eOHBIX TUCHUIUIMH. PazBuTne y oOydaromuxcs
MPAaBWIbHBIX MPEJICTABICHUN O CYUIHOCTH M MPOUCXOXKICHUU TE€OMETPUYECKHUX
aOCTpaKIii, COOTHOIICHUH PEATHbHOTO W HWJICATHLHOTO, XapaKTEPe OTPAKEHUS
MaTeMaTH4YeCKOW HAyKOW SBIEHUW M NPOLECCOB PEATBHOIO MHPA, MECTE
Tr€OMETPUM B CUCTEME HAYK U POJIM MAaTEMaTUYECKOTO MOAEIUPOBAHUS B HAYYHOM
MO3HAHUU U B MPAKTUKE CIIOCOOCTBYET (DOPMUPOBAHHUIO HAYUYHOT'O MUPOBO33PEHUS
ydalmxcsi, a TaKKe KauyeCTB MBIIUICHUSI, HEOOXOAMMBIX IS aJanTalud B
COBPEMCHHOM OOIIECTBE.

['eomeTtpust siBisieTcss OAHUM K3 0a30BBIX MPEIMETOB HA YPOBHE CPEIHETO
oOmero oOpa3oBaHMs, TaKk Kak OOeCleYMBaeT BO3MOXHOCTb H3Y4YEHHUS Kak
JTUCIUILIMH €CTECTBEHHO-HAYYHOW HAIPABJICHHOCTH, TAK U TYMAHUTAPHOM.

Jlornyeckoe MbIuIieHHe, (HOopMUpPyeMOe MpH HU3YYCHUH OOyJaronuMUCs
MNOHSATUMHBIX OCHOB T€OMETPUU U MMOCTPOCHUU LEMOYKU JIOTHUECKUX YTBEPKIACHUN
B XOJIE pEUICHUsS TeOMETPUYECKUX 3a7ady, YMEHHE BBIJIBUTaTh U ONPOBEPraTh
TUIIOTE3bl HEMOCPEACTBEHHO HCMOJIB3YIOTCA MPU PEUICHUM 3a7ad €CTECTBEHHO-
HAy4YHOTO IIMKJIa, B YaCTHOCTH U3 Kypca (PU3UKHU.

YMeHne OpueHTHPOBATHCS B MPOCTPAHCTBE UIPACT CYIIECTBEHHYIO POJIb BO
BCEX 00MacTsIX AesTenbHOCTH dYesnoBeka. OpHEHTalus YelOBeKa BO BPEMEHH U
IPOCTPAaHCTBE — HEOOXOJMMOE YCIOBHUE €ro CoIHMalbHOro ObITHs, (opma
OTPaXEHHSI OKPY’KAIOLIETO MHpa, YCIOBHUE YCHEHUIHOIO IMO3HAHUSI M AKTHUBHOIO
npeoOpa3oBaHusi  JAeCTBUTENBbHOCTH. OnepupoBaHHE  MOPOCTPAHCTBEHHBIMU
oOpazamu OOBEIUHSET pa3Hble BUILI yYEOHOH U TPYAOBOH JESITEIBHOCTH,



SABJISIETCSI OAHUM U3 MPOQPECCHOHAIBHO BAXKHBIX KA4YeCTB, MOITOMY aKTyallbHa
3amaya (QopMUpOBaHUS y OOYYAIOIIUXCS MPOCTPAHCTBEHHOI'O MBIIIJICHUS Kak
Pa3HOBUJHOCTH OOpPA3HOIO MBIIICHUSI — CYLIECTBEHHOTO KOMIIOHEHTa B
MOATOTOBKE K MPAKTUYECKON JEATEIbHOCTH 10 MHOTUM HAMPABJICHUSIM.

Ilens ocBoenmsi mporpamMmbl yueOHOTO Kypca «l'eomerpusi» Ha 06a3oBOM
ypoBHE 00yueHus — oOIeoOpa3oBareibHOE U OOILIEKYJIbTYpHOE pa3BUTHE
oOyyaronuxcst  yepe3  oOecredyeHWE  BO3MOXKHOCTM  NPUOOpPETeHHUs U
WCIIOJIb30BAHUSA CHUCTEMATHUYECKUMX TIE€OMETPUYECKUX 3HAHMM W JCUCTBUM,
crielM(pUYHBIX TEOMETPUHU, BO3MOXKHOCTHU YCHEIIHOTO MPOJOJKEHHST 00pa3oBaHus
M0 CIEUUAIIHOCTSAM, HE CBA3aHHBIM C MPUKIIAIHBIM UCIOJb30BAHUEM T€OMETPUH.

[Iporpamma no reoMeTrpuu Ha 0a30BOM YpOBHE IMpeJHA3HAYEHA s
00yYaroImMXCsl CPeAHEN IIKOJIbI, HE MCIBITHIBABIINX 3HAYUTEIBHBIX 3aTpyAHEHUN
Ha YpOBHE OCHOBHOIO 0011ero oopa3zoBanusi. Takum 00pa3oMm, oOydaroniuecs: Ha
0a30BOM YpOBHE JOJDKHBI OCBOMTH OOIIHME MATEMAaTHYECKHUE YMEHWsI, CBSI3aHHBIE
CO chmenu(puKod TEOMETPUU U HEOOXOJIMMBbIE IS JKU3HH B COBPEMEHHOM
oOmectBe. Kpome 3TOr0, OHM MMEIOT BO3MOXHOCTh M3YYHTh T'€OMETpHUIO Ooliee
rIyOOKO, €Ciii B JajbHEWIleM BO3HUKHET HEOOXOJMMOCTh B T€OMETPUUYECKHUX
3HAHUAX B MPO(HECCUOHATHHOU EATETLHOCTH.

JlocTikeHHe 1eTM  OCBOCHHS TPOrpaMMbl 00ECIIEUMBACTCS pElICHUEM
COOTBETCTBYIOIIMX 3anad. [IpuopuTeTHBIMHM  3aJadyaMud  OCBOCHHUS  Kypca
«I"eometrpun» Ha 6a3o0BoM ypoBHE B 10—11 kiaccax sBisitoTCS:

e (QopMupoBaHUE TMPEJCTABICHUS O TEOMETPUM KaK YacTH MHUPOBOM

KYJbTYPbl U OCO3HAHUE €€ B3aUMOCBSI3U C OKPYXKAIOIIUM MUPOM;

e (opmupoBaHHue mpeaCTaBICHUS O MHOTOTPAHHUKAX W TEJaxX BpalleHUs
KaK 0 BaXHEHIIMX MAaTeMAaTHYECKUX MOJENSX, MO3BOJSIOMIUX OMUCHIBATH
U U3Yy4aTh pa3HbIC SIBJICHUS OKPYIKAIOIIET0 MUPA;

e (QopMHupoBaHHME YyMEHHUS paCIO3HABATh Ha YEPTEkKaX, MOJACISIX U B
peaIbHOM MHUpPE MHOTOTPAHHUKHU U TeJla BPaIllCHHUS;

e OBJAJCHHE METOJAMH PEIICHMs 3a/lady Ha TIOCTPOCHHS Ha M300paKEHUSIX
IPOCTPAHCTBEHHBIX PUTYD;

e (QopMHupOBaHHWE YMEHHUS OMNEPUPOBATH OCHOBHBIMH TOHSTHSIMHU O
MHOTOTPAaHHUKAX M TeJIaX BPAIlIEHUS U UX OCHOBHBIMU CBOMCTBaMU;

e OBJIAJICHHME  QJITOPUTMAMU  PENIEHUS  OCHOBHBIX  THUIOB  33]adY;
dbopMHpoBaHWEe yMEHHUS  TPOBOJUTH  HECJOXKHBIE  JOKa3aTeJbHbIC
paccyXIeHus B XOJC PCIICHHs CTEPEOMETPUUECKHX 3ajlad M 3ajay C
MPAKTUYECKUM COJICPKAaHUEM;

e pa3BUTHE WHTEJUIEKTYalbHBIX U TBOPYECKHUX CIocoOHOCTEN
oOydJaronmxcsi, TMO3HABATEIbHOM  AKTMBHOCTH,  HCCIIEOBATEIHCKUX
yMEHUH, KpUTUIHOCTH MBIIILICHUS;



e (opmupoBanue GyHKIMOHATBHOM IPAMOTHOCTH, pEeJIeBaHTHOM
F€OMETPUM: YMEHHE PpACIO3HABaTh IMPOSBICHHUS T'€OMETPUYECKHUX
NOHATUH, OOBEKTOB W 3aKOHOMEPHOCTEH B pEaJbHbIX KU3HEHHBIX
CUTyallUsIX U NPU H3YYEHHUH APYTHX YUYEOHBIX MPEIMETOB, MPOSIBICHUS
3aBUCUMOCTENl M 3aKOHOMEPHOCTEH, (OpMyIupoBaTh HX Ha S3BIKE
T€OMETPUM U CO34aBATh TEOMETPUUECKUE MOJEIIH, TPUMEHATh OCBOCHHBIN
F€OMETPUYECKAN anmapaTr Uil PEleHUs NPaKTUKO-OPUEHTHPOBAHHBIX
3a/1a4, UHTEPIIPETUPOBATH U OLIEHUBATD MTOJYyYECHHBIE PE3YJIbTATHI.

OTnUYUTEeNbHON OCOOEHHOCTHIO MPOTPAaMMBI SBIISETCS BKIIOYEHHE B KypC
CTEPEOMETPUM B HAYaJle €ro H3y4eHUs 3aJay, pellaeMblX Ha YPOBHE
UHTYUTHUBHOTO MO3HAHUSI, U ONpeeIE¢HHBIM 00pa30oM OpraHru3oBaHHasi paboTa Hajl
HUMH, 4YTO CHOCOOCTBYIOT pa3BUTHIO JIOTHYECKOTO M MPOCTPAHCTBEHHOTO
MBIIUIEHUS, CTUMYJIUPYET MPOTEKAHUE MHTYUTUBHBIX IPOLIECCOB, MOTUBHPYET K
JAJIbHENIIIEMY U3YYEHHMIO ITPEAMETA.

[Ipenmnourenue oTAAETCA HArISAHO-KOHCTPYKTUBHOMY METOAY OOY4YEHHs, TO
€CTh TEOPETUYECKUE 3HAHUS UMEIOT B CBOEH OCHOBE YYBCTBEHHOCTh MPEIMETHO-
IIPAKTUYECKON JEATEIBbHOCTU. Pa3BUTHE INPOCTPAHCTBEHHBIX IIPEIACTABICHUN Y
ydaluxcsi B Kypce CTEPEOMETPUM IPOBOAUTCA 3a CUET peuieHus 3aaad Ha
CO3/1aHH€  TMPOCTPAHCTBEHHBIX 00pa3oB W  3agady Ha  OIEpUPOBAHUE
POCTpaHCTBEHHbIMU oOpazamu. Coznanue oOpa3a TPOBOJUTCS C OMOPOM Ha
HarJIAJIHOCTh, @ OIepUpPOBaHUE O0Opa3oM — B YCIOBUAX OTBICYEHHUS OT
HaIJISIAHOCTH, MBICIIEHHOTO U3MEHEHUS €r0 UCXOIHOTO COJIEPKAHUS.

OcHoBHBIE coaeprkaTenbHble TMHUU Kypca «['eomerpunm» B 10-11 kiaccax:
«MHororpanHukm», «lIpsMbie U IIIOCKOCTH B IPOCTPAHCTBEY, « Tena BpauieHus»,
«BeKTopbl U KOOPJIMHATHI B TPOCTPAHCTBE». DOPMUPOBAHHE JTOTUUECKUX YMEHUN
pacrpenensercs HE TOJbKO MO COAEPKATEIbHBIM JIMHUSAM, HO W IO TOJaM
00yueHHUst Ha YPOBHE CpETHETO 00IIero o0pa3oBaHusl.

Copepxanne 00pa30BaHUS, COOTBETCTBYIOILIEE MPEAMETHBIM pe3yibTaTaM
OCBOEHHUSI pabodeil mporpamMmbl, pacnpeleNéHHbIM M0 TojaM oOydeHus,
CTPYKTYPUPOBAHO TaKuUM 00pa3oM, 4YTOObI OBJAQJCHHE TE€OMETPUUYECKUMU
NOHATHUSMYU Y HABBIKAMM OCYILECTBIUIOCH MOCIJIEIOBATEIBHO U MOCTYIATENIBHO, C
COOJII0/IEHNEM TPHUHIIUIA TPEEMCTBEHHOCTH, YTOObI HOBBIE 3HAHUS BKIIIOYAIUCH B
OOIIYI0 CHUCTEMY T€OMETPUYECKUX MpeICTaBICHUN OO0ydaromuXcs, paciupss u
yray6nsia e€, o0pasys MpoYHble MHOKECTBEHHbBIE CBSI3H.

MECTO YYEBHOI'O KYPCA B YYEBHOM IIVIAHE

Ha n3yuenne reomerpum orBoaurcs 2 yaca B Heaenmo B 10 knacce u 1 gac B
Henaenio B 11 kmacce, Bcero 3a Ba roga ooyuenus - 102 yueOHbIX yaca.



COJEPXKXAHUME YYEBHOI'O KYPCA
10 KJIACC

IIpsiMble M JIOCKOCTH B MPOCTPAHCTBE

OcHOBHbIE  TOHATUS ~ cTepeoMeTpud. Touka, mpsMas, IUIOCKOCTb,
npocTpancTBO. lloHATHEe 00 aKcMOMaTHYECKOM IOCTPOCHUHM CTEPEOMETPHUHU:
AKCUOMBI CTEPEOMETPUH U CIIC/ICTBUS U3 HUX.

B3anmHoe pacnosiokeHrne MNpsAMBIX B NPOCTPAHCTBE: MEPECEKAOIIMECH,
napajuleJIbHble WM CKpenuBaronuecs npsamble. [lapamnensHOCTs NpAMBIX U
IUIOCKOCTE B MNPOCTPAHCTBE: MAPAJUIEIBHBIE IPAMBIE B  IPOCTPAHCTBE;
[IapaJUIEIBHOCTh TPEX NPAMBIX; MApAJIEIBHOCTh NMPAMOU M IUIOCKOCTH. YTIUIBI C
COHAIIPaBJICHHBIMH CTOPOHAMH; YrOJd MEXIy HpsMBIMA B IPOCTPAHCTBE.
[TapannenbHOCTh IIJIOCKOCTEN: MapajulelibHble  TUIOCKOCTH; CBOMCTBa
napajyieNbHbIX IUIocKocTed. [lpocreiiine mnpocTpaHCTBEHHbIE (UIYypbl Ha
IUIOCKOCTH: TETPadap, KyO, napajuieenunea; IoCTpOeHHE CEUSHH.

[leprieHIUKYISIPHOCTH NPSIMOM M TJIOCKOCTH: MEPIEHIUKYIISIPHBIEC MPSMbBIE B
IIPOCTPAHCTBE, MPSIMBIE MAPAJJIEIABHBIE W MEPHECHAUKYJSIPHBIE K IIOCKOCTH,
NPU3HAK NEPNEHAUKYIAPHOCTH TMPAMOM M IUIOCKOCTH, TEOpeMa O NpsAMOU
NEPNEHINKYJIIPHON IUIOCKOCTH. YTJIBI B IIPOCTPAHCTBE: YIOJI MEXAY NPSIMON U
IUIOCKOCTBIO;  JBYTPAaHHBIM  YroJj, JIMHEWHBIM yroJl  JIBYTPAHHOTO  yIJia.
[leprieHAMKYISp U HAKJIIOHHBIE: PACCTOSIHUE OT TOYKH JI0 TJIOCKOCTH, PACCTOSIHUE
OT  TpsAMOM 10  IJIOCKOCTH,  MpoeKkuuss  (GUrypel Ha  IUIOCKOCTb.
[leprieHIMKYIAPHOCTh  IIJIOCKOCTEW: TPU3HAK  MEPHEHAMKYJSIPHOCTH  ABYX
IJIOCKOCTEN. TeopeMa o TpEX MepHeHIuKyIspax.

MHororpaHHuKHu

[ToHATHE MHOTOTpaHHUKA, OCHOBHBIE 3JIEMEHTHI MHOTOIPaHHUKA, BBIYKJIbIE
Y HEBBIYKJIbIE MHOTOTPAaHHUKH; Pa3BEPTKA MHOrorpaHHuka. [Ipusma: n-yronpHas
OpU3Ma; TPpaHu U OCHOBAHUS MPU3MBL, NpsiMasi U HAKJIOHHAs MPU3MBbI; OOKOBas U
IIOJIHAs ITIOBEPXHOCTh IIPU3MBI. [Tapayutenenunen, PSMOYTOJIbHBIN
napajuiesienunes U ero cporcra. llupamupa: n-yronpHas nupamujaa, rpaHd U
OCHOBaHHE MUPAMHUJIbI; OOKOBAs U MOJIHASI TOBEPXHOCTh MUPAMHUIBI; TPaBUJIbHAS U
yced€éHHasg MNHUpaMuAa. OJIEMEHTBl NpuU3Mbl W nHUpaMuabl. [IpaBuiibHBIE
MHOT'OTPAaHHUKU: MOHATHE MPABUIBHOIO MHOTOTPAHHMKA; MPAaBUIIbHASA IPHU3MaA U
NpaBWbHAS TNHpPaMUJIa; NpaBUIIbHAs TPEYroJibHash MUpaMHAA W TPaBUIIbHBIN
teTpadp; KyO. IlpencraBieHne o TmpaBUIBHBIX MHOTOTPaHHUKAX: OKTadp,
noaeKa’Ip v ukocadap. CeueHns Npu3Mbl U TUPAMU/IBI.

CummMmeTrpuss B IIPOCTPAHCTBE: CUMMETPHUS OTHOCHUTEIIBHO TOYKH, NPSIMOM,
IUIOCKOCTA.  DJEMEHThl CUMMETPHMM B  NHpPaMHJax, NapajUielenunenax,
IIPaBUJIbHBIX MHOTOI'PaHHUKAX.



Bbruncnenue 31€MEHTOB MHOTOIPDAaHHUKOB: pé&Opa, [IuaroHaiu, YIJIbL.
[Tnomans OOKOBOM TMOBEPXHOCTH U TMOJHOW MOBEPXHOCTU MPSIMOM MPU3MBI,
IIOWAJAb OCHOBAaHMUM, TeopeMa O OOKOBOW IOBEPXHOCTH NPSIMOM IMPU3MBIL.
[Inomans OOKOBOM MOBEPXHOCTH W MOBEPXHOCTH MPAaBUJIBHON MNHUpPaMUIBI,
TeopeMa O Iulomanu yceuéHHoM mmpamuapl. [lonstne 006 o00béMe. OOBEM
NUPaMHU/JIbI, TPU3MBL.

[Tono6neie Tenma B mpocTpaHcTBE. COOTHOIIEHUS MEXIY IUIOMIAISIMHU
NOBEPXHOCTEHN, 00bEMaMU NTOTI0OHBIX TEJL.

11 KIIACC

TeJsia BpaleHus

Hununapuueckas OBEPXHOCTH, oOpasytoliue IHHAPUYECKON
MOBEPXHOCTH, OCh UWJIWHJIPUYECKOW TMOBEpXHOCTU. [lunuHap: ocHOBaHUA U
OOKOBasi TMOBEPXHOCTh, OOpa3zylollas MU OCh; IUIONIaAb OOKOBOM M MOJHOU
MOBEPXHOCTH.

Konnueckast moBepXHOCTh, 00pa3yrolire KOHUYECKON MOBEPXHOCTH, OCh U
BEpIIMHA KOHWYECKOHM noBepxHocTu. KoHyc: ocHOBaHME U BeplIMHa, 00pa3yroias
U OCh, IUIOIMIaJb OOKOBOM W TOJHOW TMOBEPXHOCTU. YCEUEHHBIM KOHYC:
oOpa3yroire 1 BbICOTa; OCHOBAHUS U OOKOBAsi TOBEPXHOCTD.

Cdepa u map: UeHTp, paauyc, AUAMETP; IUIONMIAJb MOBEPXHOCTU CQEPHI.
B3auMHoe pacnonoxkenue chepsl U MIIOCKOCTH; KacaTeslbHas MIOCKOCTh K cdepe;
IJI01a/1b CEephI.

N3o0paxkenue e BpallleHus Ha MII0CKOCTU. Pa3BépTka uIMHApa U KOHYca.

KoMmOvHanuu Tem BpamieHUss ©W  MHOTOTPAaHHMKOB. MHOTOTPaHHUK,
OMHCaHHBIA OKoJIO cdeprl; chepa, BOHCAHHAS B MHOTOTPAHHUK, WJIH TEJO
BpAaIlICHMUS.

[Tonsitue 00 06BEMe. OCHOBHBIE CBOKCTBA 00BbEMOB Tesl. Teopema 006 00BEME
NpsIMOYTOJILHOTO TMapajuienenunena u ciueactsus u3 He€. OO0bEM HUIMHAPA,
konyca. O0BEM 1apa u miomaasb chepsl.

[TogoOubie Tenma B mnpocTpancTBe. COOTHOWICHUS MEXKIY IUIOMIAISIMU
MOBEPXHOCTEHN, 00bEMaMU MTOJOOHBIX TE.

Ceuenust mwiMHApa (MapauiebHO W MEPIEHIUKYJSIPHO OCH), CEUYEHUS
KOHyca (mapaJuiebHOE€ OCHOBAHUIO U TPOXOSIIEE 4Yepe3 BEPIIMHY), CECUCHUS
mrapa.

BekTOpbl U KOOPAUHATHI B IPOCTPAHCTBE

Bekrtop Ha miiockoctu U B pocTpaHcTBe. ClioKEHNE U BEIYMTAaHUE BEKTOPOB.
YMHOXEHHE BEKTOpa Ha yucio. Pa3noxkeHue BekTopa 1o TpéM HEKOMILIAHAPHBIM
BekTopaMm. IlpaBuno mapamnenenunena. Pemenwe 3agad, CBS3AaHHBIX  C
IIPUMEHEHUEM TMpaBUJl JEUCTBUU € BekTopamu. [IpsmoyrosbHas cucrema



KoopauHat B mpoctpaHcTBe. Koopamnatel BekTopa. Ilpocreimme 3amaun B
KOOpAMHATaxX. YTOJd MEkIy Bekropamu. CKalApHOE IPOU3BEIECHHUE BEKTOPOB.
Bpruucnenue yriioB Mexay OpsiMbIMU U IUIOCKOCTSIMU. KOOpAMHATHO-BEKTOPHBIN
METO/I PH PEUICHUHA T€OMETPUUYECKUX 3a/1a4.

IIVIAHUPYEMBIE PE3YJIBTATHI
JIMYHOCTHBIE PE3YJIBTATDBI

JIM4HOCTHBIE pe3ynbTaTbl OCBOEHHSI MPOrpamMMbl y4eOHOTO MpeaMera
«MaremaTnka» XapakTepU3yIOTC:

I'paknanckoe BocnuTanme:

c(hOpPMHUPOBAHHOCTHIO TPAKITAHCKON MO3UIIMK 00YUaIOIIErocsl Kak aKTUBHOTO
U OTBETCTBEHHOI'O WIEHAa POCCUHCKOro OOIIecTBa, NPEICTABICHUEM O
MaTeMaTUYECKUX OCHOBax (YHKIIMOHUPOBAHUS PA3IUYHBIX CTPYKTYp, SIBJICHUIA,
IpoLeyp TpakIaHCKOTO oOmecTBa (BBIOOPHI, OMPOCHI W TIP.), YMEHUEM
B3aHUMOJICMCTBOBAaTh C COLUAJIBHBIMA HHCTUTYTAMHU B COOTBETCTBUU C WX
GyHKUUSAMHY ¥ HA3HAYCHUEM.

IlaTrpuoTn4yeckoe BOCIIUTAHME:

c(hOPMUPOBAHHOCTHIO POCCUNUCKOM IpaXxJaHCKOU UICHTUYHOCTH, YBOXKCHUS K
MPOIUIOMY Y HACTOSAIIEMY POCCUMCKOW MAaTEMAaTHKH, HIEHHOCTHBIM OTHOLIEHUEM K
JOCTHKEHUSAM POCCUMCKUX MATEMATUKOB U POCCUUCKOW MAaTEMaTHUYECKOU IIKOJIBI,
K HCIOJBb30BAHUIO 3THUX JOCTHIXKEHUW B JPYrMX HayKaX, TEXHOJOTHUSX, cdepax
SKOHOMHUKHM.

JlyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUSA

OCO3HaHUEM JTYXOBHBIX LEHHOCTEN POCCHIICKOTO Hapoaa;
c(OPMHUPOBAHHOCTHIO  HPABCTBEHHOTO  CO3HAHMS, OTUYECKOTO  IOBEJCHUS,
CBSI3aHHOTO C NMPAKTUYECKUM MMPUMEHEHUEM JTOCTHKEHUI HAYKHU U JIEATEIIbHOCTHIO
y4€HOI0; 0OCO3HAHHUEM JIMYHOTO BKJIaJa B MOCTPOCHHUE YCTOMUYMBOTO OYyAYIIETO.

JcTeTHYECKOe BOCIIUTAHUE:

ACTETUYECKUM OTHOLICHHUEM K MHUPY, BKJIIOUYAsl ICTETUKY MAaTeMaTHYECKHX
3aKOHOMEPHOCTEN, 00BEKTOB, 3ajaad, pelIeHn, paccyXIeHu;
BOCIIPUMMYHUBOCTHIO K MATEMAaTUYECKUM aCIEKTaM Pa3JIMYHbIX BUJOB UCKYCCTBA.

Du3uyecKoe BOCIUTAHUE:

c(OPMHUPOBAHHOCTHIO YMEHHS TMPUMEHSATH MaTEeMaTHYCCKHUE 3HAHUS B
UHTEpecax 3/J0pOBOro M O€30MacHOro 00pasa KU3HHU, OTBETCTBEHHOTO OTHOIIECHUS
K CBOEMY 3JI0POBBIO (3I0pOBOE MHUTAHHE, COANTAHCUPOBAHHBIN PEXKUM 3aHATUHA U
OT/IbIXa, peryJispHas buznueckas AKTUBHOCTb); bu3nuecKoro
COBEPIICHCTBOBAHMS, npu 3aHATHUAX CIIOPTUBHO-03/I0POBUTEIHLHON
NEATEIBHOCTBIO.



TpyaoBoe Bocnuranue:

TOTOBHOCTBIO K TPYAY, OCO3HAHHWEM IIEHHOCTHU TPYAOTIIOOUS; MHTEPECOM K
paziuuHbiIM  chepaM  NPodEeCCUOHAIBHOW  JESTEIBHOCTH, CBSI3aHHBIM  C
MaTeMaTUKOW M €€ NPWIOKECHUSIMU, YMEHHEM COBEPIIATH OCO3HAHHBIM BHIOOP
Oynymeld mnpodeccurn W Ppeamnu30BBIBATH COOCTBEHHBIC JKU3HCHHBIE TUIAHBI;
TOTOBHOCTBIO W CHOCOOHOCTHIO K  MaTeMaTUYecKOMy OO0pa3oBaHUI0 U
caMOOOpa30BaHUI0 HAa MPOTSHKEHUU BCEM KU3HM; TOTOBHOCTBIO K aKTUBHOMY
YYaCTHIO B PEIICHUU MPAKTHYECKUX 3a]1a4 MATEMATUYECKON HAMPABIEHHOCTH.

JKOJI0rnYecKoe BOCIMTAHUE:

c(hOPMHUPOBAHHOCTHIO IKOJOTUYECKON KYJIbTYphbl, TMOHUMAHHEM BIIHMSHUS
COL[MAJIbHO-D)KOHOMUYECKUX IMPOIECCOB HAa COCTOSIHUE MPUPOJHOM M COLUAIBLHON
Cpenbl, OCO3HAaHMEM TJIOOATBHOIO XapakTepa HSKOJIOTMYECKUX Mpoliem;
OpPUEHTAIIMEd HAa NMPUMEHEHHWE MATEMAaTUYECKHUX 3HAHWM ISl pEIIeHUs 3ajad B
00JIacTH  OKpYXarollleil cpenpl, IUIAHUPOBAHUS TIOCTYIIKOB M OLIEHKH HX
BO3MOXHBIX ITOCJICICTBUU I OKPYKAIOIIEH CPEbl.

LleHHOCTH HAYYHOI'0 NMO3HAHUS:

c(hOpPMUPOBAHHOCTHIO MHUPOBO33PEHUS, COOTBETCTBYIOLIEIO COBPEMEHHOMY
YPOBHIO  Pa3BUTUA HAayKM ¢  OOIIECTBEHHOM  MPAKTUKH, T[OHHUMaHUEM
MaTEMaTUYECKOW HaykKh Kak cdepbl UYeJOBEYECKOW ACeSATENBHOCTH, JTAroB €&
pa3BUTHS M 3HAYUMOCTH JJISI PAa3BUTHUS LMBWIM3ALMH; OBJIAACHUEM SI3BIKOM
MaTe€MaTUKU W MaTEeMaTUYECKOW KyJIbTypOll KakK CpEJICTBOM IO3HAHUSA MHPA;
TOTOBHOCTBIO OCYIIECTBIISATh INPOEKTHYK) W HCCIENOBATEIBCKYH JEATEIbHOCTD
VH/IMBUIYaJIbHO U B TPYMIIE.

METAIIPEIMETHBIE PE3YJIBTATBI

MeTtanpeaMeTHble pe3yibTaThl OCBOCHHSI MPOTPAMMBI Y4eOHOTO MpeaMeTra
«Maremartuka XapaKTEPHU3YIOTCS OBJIaJICHUEM YHUBEPCATbHBIMH
NO3HABAMENbHLIMU  OCUCMBUAMY,  VHUBEPCANbHLIMU — KOMMYHUKATMUBHBIMU
0elicmeUsMU, YHUBEPCATIbHLIMU Pe2YIIMUBHBIMU OeUCTNEUAMU.

1)  Vuueepcanvnvie  noznasamenwvhvle  Oeticmsus,  obecnedusaom
Gopmuposanue 0a308bIX KOSHUMUBHLIX NPOYECCO8 00yHaruwuxcs (oceoenue
Memo008  NO3HAHUA — OKpYJCamoweeo  Mupa;  npumeHeHue  J102U4ecKux,
uccne0o8amenbeKux onepayuti, yMeHuti pabomams ¢ ungopmayuet).

ba3oBble 1ornyeckue aAeiicTBM:

e BBISBJIATH U XapaKTEPH30BATh CYIIECTBEHHBIC MTPU3HAKA MAaTEeMAaTUISCKUX
00BEKTOB, TOHATHH, OTHOIICHWH MEXIy NOHATHIMH; (HOPMYJIUPOBATH
OTIpeNie/ICHUs] ~ MOHSATWUW; YCTaHABIMBATh CYIICCTBEHHBIM  TPHU3HAK
KJaccu(uKaIy, OCHOBAaHUS JUIsi OOOOIIEHUS M CPAaBHEHHUS, KPUTECPUU
IIPOBOJIMMOTO aHAJIN3a;



BOCIIPUHUMATh, (OPMYIUPOBATh M  NPEOOPA3OBBIBATh  CYXKJICHUS:
YTBEPAUTENbHbIE U OTpULIATEIbHBIC, CAMHUYHbIC, YACTHbIE U OOIUIUE;
YCIIOBHBIE;

BBISIBISITH ~ MaTE€MaTHYECKHE  3aKOHOMEPHOCTH,  B3aMMOCBS3H U
npotuBopeursi B (aKkTax, MaHHBIX, HAONIOACHUSX U YTBEPKICHUSIX;
npeajiaraTb ~ KPUTEPUM  JJIS  BBISIBJICHUS ~ 3aKOHOMEPHOCTEH U
IIPOTUBOPEUHN;

JieNiaTh BBIBOJABI C HCIIOJNH30BAHHEM 3aKOHOB JIOTHKH, JEAYKTUBHBIX H
UHAYKTUBHBIX YMO3aKIIOUEHUH, YMO3aKIIIOUEHUH 0 aHAJIOTHH;
IPOBOJUTH CaMOCTOSITENIbHO JI0Ka3aTeIhCTBA MaTEeMaTUYECKUX
YTBEPXKJICHUN (MPsSMbIE U OT MPOTUBHOTO), BHICTPAUBATh apryMEHTAIIHIO,
MPUBOJNUTHh TPUMEPHI M KOHTPIPUMEPHI, OOOCHOBBIBATH COOCTBEHHBIE
CYXXJICHUS U BBIBOIBI;

BEIOWpATh Ccrmoco0 pereHus yueOHOW 3ajaun (CpaBHUBATH HECKOJIBKO
BApUAHTOB peEIIeHUs, BBHIOMpaTh Haubonee MNOAXOAAIMMN ¢ Yy4ETOM
CaMOCTOSATENbHO BBIICICHHBIX KPUTEPHUEB).

Ba3oBblie ucciieqoBareiLCKe 1elcCTBUA:

WCIIOJI30BaTh BOMPOCKHI KaK MCCIICOBATEIHCKANA WHCTPYMEHT IO3HAHUS,
dbopMyIMpoBaTh BOMPOCH], (UKCUPYIOIIME MPOTUBOpEUne, Mpobdiemy,
yCTaHaBIMBaTh HMCKOMOE W  JaHHoe, (OpMHUPOBATh  THIIOTE3Y,
apryMEHTHUPOBATh CBOIO TIO3HUITUIO, MHCHHUC;

IPOBOIUTH CaMOCTOSATEITLHO CIUTAaHUPOBAHHBIN IKCIIEPUMEHT,
UCCIIEJOBAHUE TI0 YCTAaHOBJIEHUIO OCOOEHHOCTEH MaTeMaTH4YeCKOTro
0o0beKTa, SIBJICHHUS, TIPOIECCa, BBISBICHUIO 3aBUCHUMOCTEH MEXIy
00BEKTaMHU, SIBJICHUSMH, TIPOIECCaMHU;

CaMOCTOSITENIbHO (hOPMYJIMPOBATH OOOOIIEHHUSI U BBIBOBI 110 pe3ysibTaTaM
NPOBEAEHHOTO HAONIONCHUS, UCCIEIOBAHMS, OIEHUBATH JOCTOBEPHOCTD
MOJIYYCHHBIX PE3yJIbTaTOB, BEIBOJIOB U 000OIICHHIA;

MPOTHO3UPOBATh BO3MOXKHOE Pa3BUTHE TMPOIECCa, a TAKKE BBIJABUTATH
NIPE/IIIONIOKEHHUS O €0 Pa3BUTHHU B HOBBIX YCIIOBUSX.

Pab6ora ¢ unpopmaumeii:

BBISIBIIATE Jeunutel nHPOpMAIMK, JAHHBIX, HEOOXOAMUMBIX ISl OTBETA
Ha BOTIPOC U JJIS PEIICHUS 3a]a4H;

BbIOMpaTh ~ MHPOpPMAIMIO W3  HCTOYHWKOB  PA3IMYHBIX  THIIOB,
aHAJIM3UPOBATh, CUCTEMATH3UPOBATh U MHTEPIPETHPOBATH WH(OpPMAIUIO
pPa3IUYHBIX BUIOB B OPM IIPEICTABIICHHUS,

CTPYKTYPUPOBATh HHPOPMAIIUIO, PEJCTABIATh €€ B Pa3IUUHBIX (PopMmax,
WUTIOCTPUPOBATH TpadUuecKy;



2)

OIICHUBATh HaJIEKHOCTh uHbopMaIuu o CaMOCTOSITEIIbHO
c(hopMyITUPOBAHHBIM KPUTEPHUSIM.
Vuueepcanvnvie KOMMyHuKamue@Huwle Oelicmeus, obecneuugarom

CHOPMUPOBAHHOCMb COYUATLHBIX HABLIKOG 0DYVUATOUWUXCAL.
OO01menue:

BOCIIPUHUMATh M (QOPMYJIHpPOBATH CYXKIEHHUS B COOTBETCTBUU C
YCJIOBUSIMHU U LIEJIAIMH OOIIEHHMS; SICHO, TOYHO, TPAMOTHO BBIpa)kaTh CBOIO
TOYKY 3PEHHSI B YCTHBIX UM MUCBMEHHBIX TEKCTaX, /aBaTh MOSCHEHHS I10
XOJly pelIeHus 3a/1a4i, KOMMEHTUPOBATh MOJYYEHHBIN PE3yJIbTaT;

B X0/ OOCY>KJEHHs 3a7aBaTh BOIPOCHI IO CYIIECTBY 00CYKIaeMON TEMBI,
npoO0IeMbl, peraeMoi 3ajauu, BbICKAa3bIBaTh UCH, HAIICJICHHBIEC HA TIOUCK
pEelIeHMs; COMOCTaBIATh CBOU CYXICHHS C CYXACHUSIMHU APYIHX
YYaCTHHKOB JHayora, OOHapy>KMBaTh pa3IMuMe U CXOJCTBO IO3HIIHM; B
KOPPEKTHOH (popme GpopMyTHpOBaTh pa3HOIIIACHs, CBOU BO3PAXKECHHUS;
IOPEACTaBIATh  pe3yJbTaTbl  PELICHHS  3aJa4d,  SKCIEPUMEHTA,
UCCJIEIOBaHUSI,  TPOEKTa;  CaMOCTOSTENbHO  BbIOMpaTh  (opmar
BBICTYIUICHHUSA C YYETOM 3a]1a4 MPE3EHTAMU U OCOOEHHOCTEN ayAUTOPHUH.

CorpyaHu4ectBo:

3)

NMOHMMAaTh W HWCIOJNB30BaTh  MPEUMYIIECTBA  KOMaHIHOUM U
WHIMBUIYJIBHON pabOThI IPU pPEIIeHUH YUEOHBIX 3a/1a4; TPUHUMATH IIeJTb
COBMECTHOHM JEeATEIBHOCTH, IUIAHMPOBATHh OPTraHW3allMI0 COBMECTHOMN
paboTHl, pactpenesTh BUABI padoT, JOTOBApUBATHCS, 00CYKIATh MPOIIECC
U pe3yJbTaT paboThl; 00001MaTh MHCHUS HECKOJIBKUX JIIOJICH;
y4acTBOBaTh B TPYNIOBBIX (hopmax paboThl (00CyXIeHUs, 0OMEH MHEHUH,
«MO3TOBBIE WITYPMBD» W WHBIC); BBHIMOIHITH CBOIO 4YacTh pabOTHI U
KOOPJIMHUPOBATh CBOM JIEHCTBHS C JPYTMMH YjIe€HAMH KOMAaH/IbI,
OIICHMBATh KAa4YECTBO CBOETO BKJaJa B OOIIUI MPOMYKT MO KPUTEPHSIM,
c(hopMyITUPOBAHHBIM YYACTHHKAMU B3aUMOJICUCTBHSI.

Vuusepcanonvie  pezynamuenvle  Oelicmeus, obecneuusaom

GdopmuposaHrue cMbLCIOBbIX YCMAHOBOK U HCUZHEHHBIX HABLIKOG TUUHOCTU.
Camoopranusanus:

COCTABJISITH IJIaH, AITOPUTM PELIECHUS 3a]1a4H, BBIOMpaTh CIOCO0 peleHus
C YYETOM UMEIOLIUXCS PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEM,
apryMEHTUPOBATh U KOPPEKTUPOBATH BAPUAHTHI PELIEHUN C YYETOM HOBOM
uHopMarmu.

CaMOKOHTPOJIb:

BIaAcTh HaBBIKaAMH MMO3HABaTEILHOM pC(I)JIeKCI/II/I KaKk OCO3HaHU:A
COBCpHIACMBIX ﬂ@ﬁCTBHﬁ N MBICJIMTCIIBHBIX IMPOUCCCOB, UX PE3YJIbTATOB,



BJaJ€Th CHOCOOAMM  CaMOINPOBEPKH, CAaMOKOHTPOJS Ipolecca u
pe3yiibTara peleHnss MaTeMaTUIEeCKOM 3a1auu;

e TMPEIBUAECTh TPYAHOCTH, KOTOPBIE MOTYT BO3HUKHYTh IIpU PELICHUH
3a1a4d, BHOCHTb KOPPEKTHUBBI B JEATEIBHOCTh HAa OCHOBE HOBBIX
00CTOSITENLCTB, TaHHBIX, HAMIEHHBIX OLINOOK, BBISIBICHHBIX TPYIHOCTEH;

e OIICHMBATh COOTBETCTBHE pe3yjbTaTa ILEIW U YCIOBUAM, OOBSICHATH
IIPUYUHBI JTIOCTHKEHHS WIM HEJNOCTHKEHHUS PE3YJIbTAaTOB AEATEIbHOCTH,
HaXOJUTh OIIHUOKY, AaBaTh OLIEHKY MPUOOPETEHHOMY OIBITY.

NNPEJMETHBIE PE3YJIBTATBI

10 KJIACC

OnepupoBath MOHATUAMU: TOUKA, IPsIMAas, INIOCKOCTb.

[TpuMeHsATh aKCMOMBI CTEPEOMETPUM M CIEACTBHUS W3 HUX MpPU pEUICHUU
r€OMETPUYECKUX 3a/]aY.

OnepupoBaTh NOHATUSAMU: NMAPAIIEIBHOCTh U NEPIEHIUKYISPHOCTD MPSMBIX
Y IJIOCKOCTEMN.

KnaccuduimpoBarh B3auMHOE pacoJIOKEHUE TMPSMbIX U IUIOCKOCTEH B
IPOCTPAHCTBE.

OnepupoBarh MOHATHUSAMH: ABYTPAHHBIM YroJl, TpPaHW JBYI'PAHHOIO YIJa,
pedpo NBYyrpaHHOTO yIJa; JUHEMHBIA yrojl ABYTpaHHOIO yrja; TpajycHas Mmepa
JBYTPaHHOI'O yrija.

OnepupoBaTh TOHATHSAMH: MHOTOTPAHHHK, BBIMYKJIBIH W HEBBITYKIIBINA
MHOTOI'PaHHHUK, 3JIEMEHThI MHOTOTPaHHUKA, MPABUJIbHBII MHOTOTPAHHUK.

PacrioznaBaTh OCHOBHBIE BHABI MHOTOIPAaHHUKOB (MHUpamMuaa; MpuU3Ma,
PSIMOYTOJIbHBIN TapaJijIesienuIe 1, Kyo).

KnaccupunupoBaTe ~ MHOTOTpaHHUKHM,  BbIOMpass ~ OCHOBaHUS UL
kjaccuukanuy  (BBIMYKJIbIE M HEBBINYKJIblE MHOTOTPAaHHUKH, MPABUIbHbBIC
MHOTOI'PaHHUKH; IPSIMbIE U HAKIIOHHBIE MPU3MBbI, TApaJICICIUIIEAbI ).

OnepupoBath NOHATHUAMMU: CEKYILAsI NIOCKOCTh, CEYEHHE MHOIOTPaHHUKOB.

OOBACHATH MPUHLIMIIBI TOCTPOEHUS CEUEHUH, UCTIONb3YsI METOJI CIIE/I0B.

CtpouTh ceY€HHUs MHOTOIPAHHUKOB METOJOM  CII€JIOB,  BBIIIOJHSTh
(BBIHOCHBIE) IJIOCKHE YEPTEXKH M3 PUCYHKOB MPOCTBIX OOBEMHBIX (QUIYp: BUI
CBEpXY, COOKY, CHU3Y.

Pematp 3a1aun Ha HAXOKJCHUE T€OMETPUUYECKUX BEIMUYMH MO0 o0pa3lam WiH
QIrOpUTMaM, IPUMEHSS HU3BECTHHIE AHAIUTHUYECKHE METOAbl IpPU PEIICHUU
CTaHAAPTHBIX MaTEeMaTHYECKUX 3aJa4 Ha BBIYUCIECHUE PACCTOSIHUI MEXAYy IBYMS
TOYKaMH, OT TOYKA JO NpsIMOM, OT TOYKM [JO IIJIOCKOCTH, MEXKIY
CKPEIIMBAIOIIUMUCS PSIMBIMHU.



Pematpb 3ajaun Ha HAXOKJEHUE T€OMETPUUYECKUX BEIMUYUH 0 oOpa3lam Wiu
aIrOpuTMaM, IPUMEHSAS W3BECTHbIC AHAJIUTHYECKUE METOABbl IIPU PELICHUU
CTaHJAPTHBIX MAaTEMAaTHYECKUX 3aJad Ha  BBIYHCIECHUE YIJIOB  MEXIY
CKPCIIMBAIOIIMMUCSA MNPSIMBIMH, MEXKAY TMPAMOM M  IUIOCKOCTBIO, MEXAY
IIJIOCKOCTSIMU, IBYTPAHHBIX YIJIOB.

Boruncnate 00bEMBI M IJIOMIAAN MTOBEPXHOCTEH MHOTOTPaHHHMKOB (IIpHU3Ma,
nupamMuaa) ¢ OpuMeHeHueM (GOpMyJl; BBIUMUCIATH COOTHOIICHHUS MEXIY
IUIOLIAASIMU TOBEPXHOCTEHN, 00bEMaMU 0I00HBIX MHOTOTPAHHUKOB.

OnepupoBaTth NOHATHSMHU: CHMMETPHUS B IPOCTPAHCTBE; LEHTP, OCb U
IUIOCKOCTh CHMMETPHH; LIEHTP, OCh U IJIOCKOCTh CUMMETPUHU (PUTYPBHI.

W3Bnekatrb, mnpeoOpa3oBbIBaTh M HMHTEPHPETUPOBATH HH(MOpPMALMIO O
IPOCTPAHCTBEHHBIX T€OMETPUYECKUX (PUTypax, MPeACTAaBICHHYIO HAa YepTexkax U
PUCYHKAaX.

[IpumensiTe TeomeTpuyeckue (aKTbl Ui PEUICHUS CTEPEOMETPUUYECKUX
3a7ay4, MPEANOJIAraroluX HECKOIBKO LIaroB PELIECHHUs, €CJIU YCIOBUA IPUMEHEHUS
3aJlaHbl B IBHOM (hopMe.

[IpumeHATs mpocTedlive NPOrPaMMHBIE  CPEICTBA U BJIEKTPOHHO-
KOMMYHHUKAIIMOHHBIE CUCTEMBI [IPU PELICHUN CTEPEOMETPUUYECKUX 3a1ay.

[IpuBoauTh NpHUMEpPHl MAaTEMATUYECKUX 3aKOHOMEPHOCTEM B NPUPOLE U
YKU3HH, PACIIO3HABATH IIPOSIBJICHUE 3aKOHOB I'€OMETPUHU B UCKYCCTBE.

[IpumeHsTh MOJIydyeHHbIE 3HAHUS HA INPAKTUKE: AHAIM3UPOBATH pPEAIbHBIC
CUTyallud U IPUMEHATb U3YYECHHBIE IIOHATUSA B IIPOLECCE IIOUCKA PELICHUs
MaTeMaTH4eckd C(HOPMYIHPOBAHHONW TPOOJIEMBbI, MOJAEIUPOBATH peajJbHbIC
CATyallud Ha A3BIKE T[E€OMETPUHU, UCCIENOBAaTh IIOCTPOCHHBIE MOJEIH C
UCIIOJIb30BAaHUEM T'€OMETPUUECKUX MTOHATHI U TEOpeM, annapaTa aareOpsbl; pelaTh
IIPAKTUYECKUE 3a1a4, CBA3AHHbBIC C HAXOKICHUEM T€OMETPUUYECKUX BEJIUMYHUH.

11 KJIACC

OnepupoBaTh MNOHATUSAMU: LWIMHAPUYECKas IOBEPXHOCTh, OOpa3yroliue
MWIMHAPUYECKON  TOBEPXHOCTH;  IIMJIMHIpP;  KOHUYECKas  IMOBEPXHOCTH,
oOpa3yrolire KOHHYECKON MOBEPXHOCTH, KOHYC; cpepruueckasi IOBEPXHOCTb.

Pacno3naBath Tena BpanieHus (HWIMHIP, KOHYC, cdepa U map).

OOBACHATH CIIOCOOBI OTYyUEHUS TeJl BpallleHuUsI.

KnaccudummpoBats B3auMHOE pacmosiokeHue chepbl U MIOCKOCTH.

OnepupoBaTh MOHATUSIMH: IIAPOBOM CETMEHT, OCHOBAaHUE CErMEHTa, BHICOTA
CerMeHTa; IIapOBOM CJIOM, OCHOBAHME ILAPOBOTO CJIOS, BHICOTA LIAPOBOIO CIIOS;
1apOBOU CEKTOP.

Boruncnate  00bEMBI M IJIOMAAM  TOBEPXHOCTEH  TEN  BpaICHUS,
re€OMETPUUYECKUX TEJl C MPUMEHEHHEM (popMy:I.



OnepupoBarh TMOHATUSAMH: MHOTOTPAHHUK, BIHCAaHHBIA B cdepy U
ONMMCaHHBIA OKOJIO cdepbl; cdepa, BOUCAHHAS B MHOTOIPAHHUK WM TEJO
BpAILICHUS.

Bpruucnars COOTHOILIGHHSI MEXKIY IUIOMIAISIMU MOBEPXHOCTEH U O00BEMaMU
MOIOOHBIX TEJL.

N3o0paxarh u3ydaemble QUTYpPhl OT PYKH W C TNPUMEHEHHEM HPOCTHIX
YEPTEKHBIX UHCTPYMEHTOB.

BrinonHaTh (BRBIHOCHBIC) IMJIOCKUE YEPTEKU U3 PUCYHKOB MPOCTHIX O0BEMHBIX
buryp: Bum cBEpXy, COOKY, CHU3Y; CTPOUTH CEUCHUS TEJI BPAIICHHUS.

W3Bnekarp, WHTEPIPETUPOBATH U MpeoOpa3oBbIBaTh HMHGOPMAIHIO O
IIPOCTPAHCTBEHHBIX T€OMETPUUYECKUX (PUTypax, MPEACTABICHHYIO HAa YepTexkax U
PUCYHKaX.

OnepupoBaTh NOHATHEM BEKTOP B MPOCTPAHCTBE.

BpInonHATE [EUCTBUS CIOXKEHHS BEKTOPOB, BBIYUTAHUSA BEKTOPOB U
YMHOKEHHUSI BEKTOPA Ha YUCIIO0, OOBACHITH, KAKUMH CBOMCTBAMHU OHU 00JIaJaIOT.

[IprMeHATH MpaBUIIO Mapajuielienunea.

OnepupoBath MOHATUSMU: I€KAPTOBBI KOOPJUHATHI B TPOCTPAHCTBE, BEKTOD,
MOJyJIb BEKTOpa, PAaBEHCTBO BEKTOPOB, KOOPAMHATHI BEKTOPa, YIOJ MEXIY
BEKTOPaMHM, CKaJISIPHOE MPOU3BEACHUE BEKTOPOB, KOJUIMHEAPHBIE U KOMIUJIAHAPHBIE
BEKTOPBI.

Haxonuts cymMmMy BEKTOPOB U TPOM3BECHUE BEKTOPA HA YUCIIO, YTOJ MEXKIY
BEKTOPaMM, CKaJIIPHOE TMPOU3BEACHUE, PACKIAAbIBaTh BEKTOp IO JABYM
HEKOJUIMHEAPHBIM BEKTOPaM.

3anaBaTh INIOCKOCTh YPABHEHUEM B JICKAPTOBOM CUCTEME KOOPJIUHAT.

[Ipumensaty reoMerpudeckue QakTbl sl PEHICHUS CTEPEOMETPUUECKHUX
3a/1a4, IPEANOJIaraloIluX HECKOJIBKO IIAaroB PELICHHUs], €CIIA YCIIOBHS IPUMEHEHNUS
3aJlaHbl B IBHOUM (hopMme.

Pemate mpocreimme reoMeTpuyecKue 3aJauyd Ha NPUMEHEHHE BEKTOPHO-
KOOPAMHATHOTO METOAA.

Pemlare 3amaum Ha J0Ka3aTENbCTBO MATEMATHYECKUX OTHOLICHUH U
HAXO0XJICHUE TEOMETPUYECKUX BEIUYHMH M0 00pa3liaM WiIu ajropuT™Mam, MpUMEHss
W3BECTHBIE METO/IbI IIPU PEIICHUN CTAHAAPTHBIX MATEMAaTHUYECKHUX 3a]1a4.

[IpumeHsaTs mOpocTEHIIME MPOrPAMMHBIE  CPEICTBA U BJIEKTPOHHO-
KOMMYHHUKAIIMOHHBIE CUCTEMBI IIPU PEIICHUH CTEPEOMETPUUECKUX 3a/1aY.

[IpuBOaUTH NpHUMEpPHl MATEMAaTUYECKUX 3aKOHOMEPHOCTEW B MPUPOAEC U
YKA3HU, PACO3HABATH MPOSIBIICHUE 3aKOHOB T€OMETPUU B UCKYCCTBE.

[IprmMeHATh MOJIyYEeHHBIE 3HAHWA Ha TMPAKTUKE: AHAIM3UPOBATH PEaNbHBIC
CUTyallud U TMPUMEHATb W3YUYECHHBIC IIOHATUS B IMPOLECCE IOWCKA PELICHUSA
MaTeMaTU4YecKu CHOpPMYIHPOBAHHON TPOOIEMBbI, MOJICIUPOBATH pealbHbIC



CUTyallMuld Ha A3BIKC TI'COMCTPHH, MHCCIICAOBATH IIOCTPOCHHBIC MOACIN C
HCIIOJIB30BAHUCM I'COMCTPHUUCCKUX MOHATHH U TCOPCM, aIlrapara aHF€6pBI; peuiaTtb
IMPAKTUYCCKHC 3a/1a4u, CBA3AHHBIC C HAXOXKACHUEM I'COMCTPUUCCKUX BCIIMYHH.



TEMATHUYECKOE IINTAHUPOBAHUE

10 KITACC
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