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INHOACHUTEJIbHASA 3AIIMCKA

PabGouas mporpamma yueOHOro Kypca «I'eomerpusi» 6a30BOTO YpPOBHS JIJIs
oOyuatommuxcsi 10 —11 xkmaccoB pa3paboTraHa Ha ocHOoBe DenepalibHOTO
TOCY/apCTBEHHOTO 00pa30BaTebHOTO CTaHJAapTa CpeIHEero odIero oopa3oBanus,
C y4€TOM COBpPEMEHHBIX MHPOBBIX TpeOOBAaHWM, MNPEABSIBIAEMBIX K
MaTeMaTHUYeCKOMYy O0Opa3oBaHHMIO, U TpPaaUuIMN PpPOCCUHCKOro 0O0pa3oOBaHHUA.
Peamuzanus nmporpammbl oOecrieduBaeT OBIIaJICHUE KJIOYEBbIMU KOMIIETEHIUSMU,
COCTaBJSIIOIIMMHU OCHOBY [IJII CaMOpPa3BUTHsSI M HENpPEpPBIBHOTO 0Opa3oBaHUs,
[EJOCTHOCTh OOIIEKYJIbTYPHOTO, JMYHOCTHOTO M TIO3HABATEIHHOTO pPa3BUTHUSA
JUYHOCTH O0yJarO I XCSI.

HEJIN NI3YYEHUSA YYEBHOI'O KYPCA

BaxxHOCTp y4ueOHOTO Kypca TIE€OMETpUHM Ha YPOBHE CpPEIHEro oOUIero
oOpa3zoBaHusi 00YCJIOBIEHA NPAKTUYECKOW 3HAYMMOCTBIO METAlpEeIMETHBIX H
NPEIMETHBIX Pe3yJIbTaTOB OOy4eHHs TeOMETPUM B HAIMpPaBIECHUU JUYHOCTHOTO
pa3BuTUs O0O0yYarImuxcs, (OpMHPOBaHUS (YHKIHOHAIBHOM MaTreMaTHU4ecKou
TPaMOTHOCTH, U3yYCHHUS APYTUX y4eOHBIX TUCUUIUINH. Pa3Burne y oOydaronmxcs
NpaBUJIbHBIX NPEICTABICHUN O CYUIHOCTH M HPOUCXOKIAEHUU T'€OMETPUUECKHUX
a0CTpaKkUuii, COOTHOILIEHUH pPEATbHOTO M HIEAIBLHOTO, XapaKTepe OTpaKeHUs
MAaTEMaTU4YECKOM HAYKOW SABIEHHWM W TPOLECCOB PEAJIbHOIO MHpPA, MECTE
r€OMETPUU B CUCTEME HAYK U POJIM MAaTEMAaTUYECKOTO MOJICIMPOBAHUS B HAyYHOM
NO3HAaHUM U B NPAKTHKE CIOCOOCTBYET (POPMUPOBAHUIO HAYYHOTO MUPOBO33PEHUS
ydaluxcsi, a TakXe KauyecTB MBIIUICHUs, HEOOXOOUMBIX [JIsl aJanTaluud B
COBPEMEHHOM OOILIECTBE.

['eomeTpust sBIsieTCs OJHUM M3 0a30BbIX NPEIMETOB HA YPOBHE CPEIHEro
obmero oOpa3oBaHus, TaKk Kak oOecmeyumBaeT BO3MOXKHOCTh H3YyYEHHS Kak
JUCIUILIMH €CTECTBEHHO-HAayYHON Halp aBIeHHOCTH, TaK U TYMaHUTAPHOM.

Jlornueckoe MbllIeHHE, (QOPMHUPYyEMOE NPU H3YUEHUU OOY4aroIUMUCS
NOHATUMHBIX OCHOB T€OMETPHUU U MOCTPOCHHU U IEMOYKU JIOTUYECKUX YTBEPKICHUN
B XOJI€ PEUICHHsS TeOMETPUYECKHX 337ady, YMEHHE BBIJIBUTaTh U OTPOBEPraTh
TUINOTE3bl HEMOCPEACTBEHHO HCMOJb3YIOTCS MPH PELIEHHH 33Ja4 €CTECTBEHHO-
HAyYHOTO IMKJIA, B YaCTHOCTH U3 Kypca (PU3HKH.

YMeHne OpueHTHPOBATLCA B MPOCTPAHCTBE UIPAET CYILIECTBEHHYIO POJb BO
BCEeX 00JacTAX AEATENbHOCTU uenoBeka. OpueHTalus 4yelloBeKa BO BPEMEHU H
NPOCTPAHCTBE — HEOOXOJAMMOE YCJIOBHE €ro colaabHOTo ObITHSA, (opma
OTPAXEHUSI OKPY’XKAIOIIEro MHPA, YCJOBHUE YCIEIIHOTO MO3HAHUS M AKTUBHOIO
npeoOpazoBaHust  AeWcTBUTENbHOCTH. OnepupoBaHWE  MPOCTPAHCTBEHHBIMHU
oOpazamMu oOBeNMHSET pa3Hble BHJbI y4eOHOH U TPYAOBOM JESTEIBHOCTH,



SBJIICTCS. OJIHUM M3 TMPO(ECCHOHATPHO BAXKHBIX KAuyeCTB, MOATOMY aKTyaJbHa
3a7a4a (OPMHUpPOBAHUS y OOYUYAIOMUXCS TPOCTPAHCTBEHHOTO MBIIIJICHUS Kak
Pa3HOBUIHOCTH OOPa3HOTO MBINUICHHS — CYIIECTBEHHOIO KOMIIOHEHTa B
MOJITOTOBKE K TIPAKTUY €CKOU JIeITEITbHOCTH TI0 MHOTUM HalpaBICHHUSM.

[lenp ocBoeHuss mporpammbl ydeOHOro kypca «l'eomeTpus» Ha 0a30BOM
ypoBHE 0OydyeHus — oO0ImeoOpazoBaTeibHOE W OOIIEKYJbTYPHOE pa3BUTHE
oOyuaromuxcsi  uepe3  oOecrmeyeHHe  BO3MOXKHOCTH  NPHOOpETeHHUA U
UCIMOJIb30BaHUS CUCTEMAaTHUYECKUX TEOMETPUYECKUX 3HAHUM U JIEHMCTBUH,
crien Uy HBIX TeOMETPUH, BOZMOKHOCTH YCIEIIHOTO MPOJIODKEHUsT 00pa3oBaHus
10 CHENHUATBHOCTSIM, HE CBSI3aHHBIM C MPUKJIAIHBIM UCIIOJIb30BAHUEM T'€OMETP UH.

[lporpamma 1o reomeTpur Ha ©0a30BOM ypOBHE TpelHa3HAYEHA JIJIs
00yJaromuxcsi CpeHel MIKOJbI, HE UCTIBITHIBABIINX 3HAYUTENbHBIX 3aTPYIHEHUM
Ha YpPOBHE OCHOBHOTO 001iero oopasoBanus. Takum oO6pa3zoM, oOydaromuecs: Ha
0a30BOM ypOBHE JIOJDKHBI OCBOUTH OOINHE MATEeMAaTUYECKHE YMEHUS, CBS3aHHBIC
co cremudukod TEeoMEeTpuM W HEOOXOJWMBbIE IS >KU3HA B COBPEMEHHOM
obmecTBe. KpoMe 3TOro, oHM MMEIOT BO3MOXHOCTh M3yYUTh T€OMETpHUIO Ooliee
rIyOOKO, €Cli B MaJIbHEHIIIEM BO3HUKHET HEOOXOIMMOCTh B TEOMETPHUUYECKHUX
3HAHUSAX B TIPO (ECCHOHATIHLHOU e TSIILHOCTH.

JlocTkeHre 1eJId  OCBOEHMS MpOrpaMMbl OOECIEeYMBAETCS pELICHUEM
COOTBETCTBYIOIIMX 3aaad. [IpuopuTeTHBIMH 3aJayamMyd OCBOEHUS Kypca
«['eomeTpum» Ha 6a30BoM ypoBHE B 10— 11 kiaccax sBistoTCs :

e (QopMHpOBaHHE TMPENCTABICHUS O TEOMETPHUU KaKk 4YacTh MHUPOBOM

KyJbTYpPbI U OCO3HAHUE €€ B3aUMOCBSI3U C OKPYKAIOIIUM MUPOM;

e (QopMHpOBaHHE NPEACTABICHUS O MHOTOTPAHHHMKAX M TeJax BpalleHUs
KaK 0 BaOXHEUIIMX MaTeMaTUYECKUX MOJENAX, MO3BOJIIONMX OMUCHIBATH
U U3y4aTh pa3HbIe SBJICHUS OKPYKAIOIIEro MUPA;

e (QopMHupOBaHHE YMEHHUS paclo3HaBaTh Ha dYepTekKax, MOJENIX U B
peanbHOM MUPE MHOTOTPAaHHUKH U Teja BpalleHus;

e OBJIQJICHUE METOJaMU PEIICHUs 3a/1a4 Ha MOCTPOCHHS Ha M300paKEHUAX
MPOCTPAHCTBEHHBIX (PUTYP;

e (QopMHpOBaHWE YMEHHS OIEPUPOBATH OCHOBHBIMU TOHATHUAMH O
MHOTOTpaHHUKaX W TeJlaX BPaIlleHUs ¥ WX OCHOBHBIMU CBOMCTBaMU,

e OBJIQJICHHC  aAJITOPUTMAMHU  PCIICHHWsS  OCHOBHBIX  THUIOB  3aj1ad;
dbopMUpOBaHUE  YMEHHsS  NPOBOJAUTH  HECJIOKHBIC JIOKA3aTelbHBIC
pacCcyXJIeHHs B XOJ€ pEUICHHUs CTepEeOMETPUUECKHMX 3agady M 3ajgad C
NPaKTU4 €CKUM COJEpPKaHUEM;

e pa3BUTHE MHTEJIJIEKTY b HbIX u TBOPYECKUX crocobHocTel
oOydJaroIuxcsi, IO03HAaBATEIbHOM  aKTUBHOCTH,  HCCJEAO0BATEIbCKU X
YMEHU U, KpUTUYHOCTU MbIIIIICHUS;



e (opmupoBaHue byHKIIMOH b HOU rPpaMOTHOCTH, pEeIeBaHTHO U
F€OMETPUU: yMEHHE paclo3HaBaTh MPOSBICHUA T'E€OMETPHUUECKU X
MOHATHHM, OOBEKTOB W 3aKOHOMEPHOCTEM B peajbHBIX KHU3HEHHBIX
CUTyallUsIX W TPU W3YYCHUHU APYTUX Y4EOHBIX MPEIMETOB, MPOSBICHUS
3aBUCHUMOCTE M 3aKOHOMEpPHOCTEH, (OpMyIHpoBaTh HX Ha S3bIKE
reOMETPUU U CO3JaBaTh T€OMETPUUECKUE MOJIENH, IPUMEHITh OCBOEHHBI I
reOMETPUYECKUI ammapaT Ml peLeHUs MpaKTUKO-OPUEHTUPOBAHHBIX
3a/1a4, UHTEPIP ETUPOBATh U OLICHUBATh MOJYYEHHBIE PE3YJIbTATHI.

OTINYUTENbHOW OCOOEHHOCTHIO MPOrpaMMbl SIBISIETCS BKIIOYEHHUE B KYPC
CTEPEOMETPUM B Hadaje €ro M3y4eHHUs 3aJad, pellaeMblX Ha YpPOBHE
MHTYUTHBHOTO MO3HAaHUs, U ONPEACIEHHBIM 00pa30M OpraHu3oBaHHas padoTa Hall
HUMH, YTO CIOCOOCTBYIOT pa3BHUTUIO JIOTUYECKOTO U MPOCTPAHCTBEHHOTO
MBIIUIEHUS, CTUMYJUPYET NPOTEKAaHUE MUHTYUTHUBHBIX MPOLIECCOB, MOTHUBUPYET K
JadbHEUIIEMY U3 YUYCHUIO ITPEAMETA.

[IpennouteHne oTaaéTCs HArJISJHO-KOHCTP YKTUBHOMY METOY OOy4EHUs, TO
€CTh TEOPETHUUECKUE 3HAHUS MMEIOT B CBOEH OCHOBE UYBCTBEHHOCTbH I EIMETHO -
MPaKTHUYE€CKON AEeITEeNbHOCTH. Pa3BuUTHE NPOCTPAHCTBEHHBIX MPEACTABICHUN Yy
ydamluxcsi B Kypce CTEpEeOMETpUM MNPOBOAUTCS 3a CUET pEIIeHUs 3anad Ha
CO3/JlaHhe  MPOCTPAHCTBEHHBIX OOpa3oB M 3agad Ha  ONepUpOBaHUE
IpOCTpaHCTBEHHbIMU oOpazamu. Co3nanue obOpa3a MPOBOAUTCS C OMNOpPOU Ha
HarJsIHOCTh, a OINepupoBaHHE O00pa3oM — B YCIOBUSX OTBJCUEHUS OT
HArJITHOCTH, MBICJIEHHOTO U3MEHEHHS €r0 UCXOJHOTO COJEpKaHHsl.

OcHOBHBIE conepkaTenbHble TMHUN Kypca «I'eomeTpum» B 10-11 kmaccax:
«MHororpanHukny, «IIpsiMbie U MIOCKOCTU B POCTPaHCTBE», «Temna BpameHus»,
«BeKTopbl U KOOpJIMHATHI B MpOCTpaHcTBE». DopMUpOBaHUE TOTUUECKUX YMEHUN
pacnpenensiercss HE TOJIbKO M0 COJEpXKATeIbHbIM JIMHUSIM, HO M IO TOoJAaM
00y4eHusl Ha YpOBHE CpeaHero o01ero oopa3oBanusl.

Conepxanue oOpa3oBaHUs, COOTBETCTBYIOIIEE IPEAMETHBIM pe3yabTaTam
OCBOCHHS pabodeil mporpaMmMmbl, pacupeacia€HHBIM [0 TrojaM OO0y4YeHws,
CTPYKTYPUPOBAHO TaKUM 0Opa3oMm, 4YTOObI OBJI3JEHUE TEOMETPUUYECKUMU
MNOHSATUSAMU U HaBbIKAMU OCYIIECTBJIISIJIOCH MOCJEA0BATEIbHO U MOCTYNATEIbHO, C
cOoOMI0IeHNEM MPUHIKIIA IPEEMCTBEHHOCTH, YTOOBI HOBBIE 3HAHUS BKJIIOUATUCH B
OOIIyI0 CHUCTEMY T'€OMETPUYECKUX MPEACTABICHUN OOy4YarolIuXcs, pacuiupss u
yray0usist e€, o0pasysi IpOYHbIE MHOKECTBEHHBIE CBS3H.

MECTO YYEBHOI'O KYPCA B YYEBHOM IIJIAHE

Ha uzyuyenue reomerpun otBoAUTCS 2 yaca B Hemento B 10 kiacce u 1 yac B
Henento B 11 knacce, Bcero 3a qBa rojga ooydenus - 102 yyeOHbIX yaca.



COAEPKAHMUE YYEBHOTI'O KYPCA
10 KJIACC

IIpsiMmble ¥ VIOCKOCTH B IIPOCTPAHCTBE

OCHOBHBIE  TOHATHS  cTepeoMeTpuu. Touka, mpsMas, MIOCKOCTb,
npocTpancTBo. [loHsiTHE 00 akCHMOMAaTHUYECKOM TIOCTPOEHHH CTEPEOMETPUH :
AKCUOMBI CTEPEOMETPUH U CIIEIACTBUSA U3 HUX.

B3anMmHO€E pacroJiokeHHe IpsAMBIX B IPOCTPAHCTBE: IEPECEKAIOLIMECS,
napajuleJibHble M CKpeumBaroluecs ImnpsMbele. llapannenbHOCTh MpAMBIX U
IUDIOCKOCTEM B IPOCTPAHCTBE: MapaJUICIbHbIE MpPsIMbIE B  IPOCTPAHCTBE;
NapaJuICIbHOCTh TPEX MPSAMBIX; MApaJIIEIbHOCTh NPSAMOM U IUIOCKOCTH. YTJbI C
COHAIIPABJICHHBIMUA CTOPOHAaMHM; YIrOJl MEXIy IMpsSMBIMA B IPOCTPAHCTBE.
[TapaynensHOCTD IIOCKOCTEM: IapaJuleiIbHbIE IJIOCKOCTH; CBOMCTBA
napajieNibHbIX MiockocTed. [IpocTeiimine mpocTpaHCTBEHHbIE (UTYpHl Ha
IUIOCKOCTH: TETPAdIP, KyO, mapaiesenunes; IoCTPOEHUE CedeH M.

[lepnieHAUKYJAPHOCTh NMPSAMOM U TUIOCKOCTH: NEPNEHAUKYJSIPHBIE MPSIMBIE B
IPOCTPAHCTBE, MpsAMBbIE IApAJUICIBHBIE W NEPIEHAUKYISIPHBIE K INIOCKOCTH,
NpU3HAK MEPNEHAUKYISIPHOCTH MNPSIMOM M IUIOCKOCTH, TeopemMa O MNpsIMOU
MEPIECHIAUKYISIPHOU IUIOCKOCTU. YTJbI B MPOCTPAHCTBE: YIrOJ MEXAY IPSIMOU U
IUIOCKOCTBIO;  JIBYIPAHHBIA  YrOJI, JIMHEMHBIM yroJl JIBYIPAHHOTO  yrija.
[leprieHAMKYJIIp M HAKJIOHHBIE: PACCTOSIHUE OT TOYKHU 10 IUIOCKOCTH, PACCTOSHUE
OT MNpsAMOW A0  TMJOCKOCTH,  TpOoeKuuss  (GUrypsl Ha  IJIOCKOCTb.
[lepneHIUKYJIAPHOCTh  MJIOCKOCTEW: MNPU3HAK INEPHEHIMKYJSPHOCTH  JBYX
miockocTen. Teopema o TpEX MEPNEHINK YIS ax.

MHoOrorpaHHMKHU

[loHATHE MHOTOTPAHHUKA, OCHOBHBIE DJIEMEHThl MHOTOTPAHHUKA, BBINYKJIbIE
Y HEBBINYKJIbIE MHOTOT'PAaHHUKU; pa3BEPTKAa MHOTrOrpanHuka. Ilpusma: n-yrospHas
npu3Ma; TPaHW ¥ OCHOBAaHUsS MPU3MBI; NpsiMas U HAKJIOHHAS TPHU3MbI; OOKOBasl U
IIOJIHAs IIOBEPXHOCTH MPU3MBI. [Tapamtenenumnen, IPSAMOYTOJIbHBI 1
napasulesIenune] U ero cBoictsa. [lmpammpa: n-yronpHas nupaMuia, TPaHU H
OCHOBaHME MUPAMU/IbI; OOKOBask U TOJTHAS TTOBEPXHOCTh MUPAMHUJIbL; TIPaBUJIbHAS U
yced€HHas InupaMuaa. OJEMEHTbl npu3Mbel W nupamunasl. [IpaBuibHbIE
MHOTOTPAaHHUKH: MOHATHE NPaBWIbHOTO MHOTOTPAHHHUKA; MpPaBUJbHAs MpU3Ma H
IpaBUJIbHAs NHUPaMWJa; IpaBUJIbHAs TPEYroJibHas NHpaMuAa W IPaBUJIBHBII
teTpa3ap; kyO. IlpeactaBmeHne O NpaBUIbHBIX MHOTOTPAHHHMKAX: OKTadIp,
noaekasip u ukocadap. CedeHus MpU3Mbl U IUPAMUBL.

Cummerpuss B HPOCTPAHCTBE: CUMMETPUS OTHOCHUTEIBHO TOYKH, MPSAMOI,
IUVIOCKOCTH.  DJEMEHThl CHUMMETPUM B NOHUpaMujax, Mapajulelienunenax,
IIPAaBUJIbHBIX MHOTOTPAHH UK aX.



Bbruucienue »IeMEHTOB MHOTOTpaHHMKOB: péOpa, AuaroHaia, YrJibl.
[Tnomanes OOKOBOW NOBEPXHOCTH U MOJHOM MOBEPXHOCTU MPSAMOU MPU3MBI,
IUIOIIAb OCHOBAHUM, TeopemMa O OOKOBOW TMOBEPXHOCTH MPSIMOW TPU3MBI.
[Tnomaner OOKOBOWl MOBEPXHOCTH U TOBEPXHOCTU MPAaBUJIbHON NHpaMUIBbI,
TeopemMa o TMomanu yceud€éHHoi mnupamunbl. [lonstne o0 o00BEéMe. OOBEM
NUpPaMUJIbl, IPU3MBL.

[lonoGubie Tena B mnpoctpaHcTBe. COOTHOUICHHS MEXAY IUJIOMIAAIMU
MOBEPXHOCTEH, 00BEMaMU MOTOOHBIX TeJl.

11 KJIACC

Tesa Bpamenus

[unuaapuueckas MOBEPXHOCTb, obOpazyroriue [ WIHHIPUY €CKO
MOBEPXHOCTHU, OCh NWIMHAPUUECKOW TOBEepXHOCTU. [IlMIMHIp: OCHOBaHHS W
OOKOBas TIOBEPXHOCTb, OOpa3zyrolas M OCh;, IUIOINAAb OOKOBOM M TIOJHOM
TTOBEPXHOCTH.

Konnueckasi moBepXHOCTh, 00pa3yrolme KOHUYECKOW IMOBEPXHOCTH, OCh U
BEpIIMHA KOHWY €CKOH moBepxHOoCTH. KOHYC: OCHOBaHUME U BepIInHa, 0Opasyrotiasi
U OCh;, IUIONAAh, OOKOBOW W TIOJHOW TOBEPXHOCTH. YCEUEHHBIM KOHYC:
00pa3yronme u BbICOTA; OCHOBAHHS U OOKOBasi MOBEP XHOCT.

Chepa u map: 1eHTp, paauyc, AUAMETpP; TUIOMIAJb MOBEPXHOCTH CQeEpHI.
B3aunmHoe pacnonoxenue cdepbl U MIOCKOCTH; KacaTejabHas MIOCKOCTh K cdepe;
IO ab ChEpHI.

N300paxkeHure Ten BpalleHus Ha MIIOCKOCTH. Pa3BépTka HMIIMH/pA U KOHYCA.

KomOunammu Ten BpalleHWss W MHOTOTPAHHMKOB. MHOTOTpaHHUK,
ONHMCaHHBIM oOKoJI0o cdepsl; cdepa, BOHUCAHHAST B MHOTOTPAHHUK, WIH TeJO
BpalleHUsI.

[TonsiTrie 06 06BEMe. OcHOBHBIE CBOMCTBA 00BEMOB Teil. Teopema 00 00béMe
OpsIMOYTOJILHOTO TMapajuienenunena u ciuencteus w3 He€. OO0BEM 1UMIHMHIpPA,
koHyca. O0BEM mIapa u mIomaab chepsl.

[lonoOGueie Tena B mpoctpancTBe. COOTHOMICHHS MEXAY TUIOMIAIIMU
NOBEPXHOCTEH, 00BEMaMU MOJTOOHBIX TEI.

CeueHnss nuimHApa (mapauiedbHO M TMEPHEHAMKYJSIPHO OCH), CEYEHHUs
KOHyca (TapajijieIbHOe OCHOBAaHHMIO M IPOXOJSINEe uYepe3 BEPIIUHY), CeUeHUs
napa.

BekTopbl M KOOPAUHATHI B IPOCTPAHCTBE

BekTop Ha nmiockocTu U B npocTtpancTBe. CI0XKEHNE U BRIUYMTAHUE BEKTOPOB.
YMHOXKeHue BeKTopa Ha unciio. Paznoxkenue BexTopa no TpéM HEKOMIUIAHAPHBIM
BekTOopaM. llpaBuno mapamnenenumnena. Pemienue 3amay, CBs3aHHBIX €
NpUMEHEHWEM TpaBWil JEeUCTBUUA C BekTopamu. llpsmoyrosibHas cucrtema



KoopauHaT B mnpoctpaHcTBe. Koopaunarel BekTopa. Ilpocreiimme 3amauu B
KOOpJAWHATaX. YTroid MexAy BekTopamu. CKalsIpHOE MNPOU3BEAEHHE BEKTOPOB.
BorunciieHne yriioB Mexay NpsMbIMU U IJIOCKOCTAMHU. KoOpIHMHATHO -BEKTOPHBIM
METOJI IPH P CIIIEHUU T€OMETPHUY ECKUX 3a7a4.



HIAHUPYEMBIE PE3YJIBTATDI
JIMUHOCTHBIE PE3YJIBTATHBI

JInuHOCTHBIE pE3yJbTaThl OCBOEHHUA MPOTPAMMBI Y4E€OHOrO MpeaMera
«MaremaTnkay» XapakTepU3yIOTCS:

I'paxnanckoe BoCIMTAHUE

c(hOpMUPOBAHHOCTH IO TPAXKIAHCKOM MO3UIIMHU 00 y4arOMIErocsi Kak aKTUBHOTO
U OTBETCTBEHHOTO 4YJIEHa POCCHUHCKOro oOIlecTBa, NPEACTaBICHUEM O
MaTeMaTHUYeCKUX OCHOBaX ()YHKIIMOHUPOBAHUSI PA3JIUYHBIX CTPYKTYp, SIBJICHHH,
OpoIeayp TpaXAaHCKOro oomiectBa (BBIOOpPHI, OMPOCHl U Tp.), YMEHHUEM
B3aUMOJICMCTBOBaTh C COLUAIbHBIMM HMHCTUTYyTaMU B COOTBETCTBUM C UX
GYHKIUAMY U Ha3HAY CHUEM.

IlaTpuoTHYeckoe BOCIUTAHME

c(hopMHPOBAaHHOCTHIO POCCHUCKOM I'PaKIaHCKOW MICHTHYHOCTH, YBOKCHUS K
POIIOMY M HAaCTOSIIIEMY POCCUMCKON MaTeMaTuKy, IIEHHOCTHBIM OTHOIIEHUEM K
JNOCTHKEHHSIM POCCHUMCKAX MAaTEMaTUKOB U POCCUNCKON MAareMaru4ecKOW IIKOJIbI,
K HCTOJIb30BAHUIO ATUX JOCTIKEHUW B JIPYTUX HayKax, TEXHOJOTHSAX, cepax
SKOHOMHKH.

JIyXOBHO-HPAaBCTBEHHOI'0 BOCITUTAHU A :

OCO3HAaHUEM Ty XOBHBIX LIEHHOCTEU POCCUHCKOTO Hapo/a;
c(hopMHUPOBAaHHOCTHIO  HPABCTBEHHOTO  CO3HAaHUS, JATHUYECKOrO0  MOBEAEHUS,
CBSI3aHHOTO C IPAKTUYECKUM IMPUMEHEHHUEM JOCTUKECHUM HAYKHU U JIEATEIbHOCTH IO
y4€HOTr0; OCO3HAHHWEM JIMYHOTO BKJIaZa B MOCTPOEHUE YCTOMUUBOTO OY/YILErO.

JcTeTHYEeCKOEe BOCIIUTAHME:

ACTETUYECKUM OTHOIIEHWEM K MHpPY, BKJIIOUAs ACTETHUKY MaTEMAaTH4EeCKUX
3aKOHOM EPHOCTEN, 00BEKTOB, 3a;ad, peueHn, paccyXIeHui;
BOCIPUMMYHUBOCTHIO K MATEMATH4 €CKUM ACIEKTaM Pa3JIUYHBbIX BUJOB UCKYCCTBA.

Du3uvecKoe BOCIUTAHHE:

C(hOpMUPOBAHHOCTHIO YMEHUS TMPUMEHAThH MaTEMaTUYECKUE 3HAHUS B
HWHTEpEecax 3I0pOBOr0 U 0€30MacHOro 00pasa KM3HHM, OTBETCTBEHHOTO OTHOIICHUS
K CBOEMY 3JI0POBBIO (3/10pOBOE MHUTAHUE, COATAHCUPOBAHHBIM PEXHUM 3aHATUU U

OT/BIXA, peryisipHas ¢uznyeckas aKTUBHOCTH); du3nIecKoro
COBEpUICHCTBOBAHUS, npu 3aHATUAX CIIOPTUBHO-03/10POBUTEIILHO I
JeSITeNIb HOCTBIO.

TpynoBoe Bocnnutanue:

TOTOBHOCTBIO K TPYIdY, OCO3HAHHUEM I[E€HHOCTU TPYIOJIOOUS; MHTEPECOM K
pasimmuHbiM  chepam  npodecCUOHATbHOW  JAEATENbHOCTH, CBSI3aHHBIM  C
MaTE€MaTUKOM M €€ MPUIIOKEHUSIMH, YMEHHUEM COBEpUIaTh OCO3HAHHBIM BHIOOD
Oyaymeld mnpodeccud M pealu30BbIBaTh COOCTBEHHBIEC KU3HEHHBIC ILJIAHBI;



FOTOBHOCTBIO M  CIOCOOHOCTBIO K MaTeMaTUYeCKOMY OOpa3oBaHUIO U
caM000pa30BaHUI0 Ha TPOTSIIKEHUU BCEH JKU3HU; TOTOBHOCTHIO K AKTUBHOMY
YJaCTHIO B PEIICHHUN MPAKTUI CCKUX 3a/1a4 MaTeMaTHIeC KO HanpaBJICHHOCTH.

IKO0JOTrHYeCcKoe BOCIIUTAHHE:

Cc(hOPMUPOBAHHOCTHIO IKOJOTHUYCCKON KyJIbTYpHl, MOHUMAHHEM BIIUSHHS
COITMATL HO-DKOHOMHY €CKUX TPOIIECCOB HA COCTOSIHME MPUPOIHON M COIMAIBLHO M
cCpenbl, OCO3HaHHWEM TJIOOAJILHOIO  XapaKTepa dAKOJOTHYECKUX MPOOJIEeM;
OpHUEHTAaIMel Ha MPUMEHEHHE MaTeMaTUYeCKUX 3HAHMM IJIsI pEelieHUs 3a7ad B
o0macT OKpyXarwleld Ccpeapl, IUIAHUPOBAHUS TIOCTYNKOB HM OIEHKH UX
BO3MOYKHBIX MTOCJICICTBHUM JIs1 OKPY)KAIOIIEH CPEIIbI.

IleHHOCTH HAYYHOTO MO3HAHUA:

c(hopMHPOBAaHHOCTHIO MHPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  pa3BUTHA HaykKk ©  OOINECTBEHHOW  MPAKTUKH, IOHHMaHUEM
MaTeMaTHYeCKOW Haykh Kak c@epbl YeloOBEYECKOM JeATEeIbHOCTH, JTaloB €&
Pa3BUTHS W 3HAYMMOCTH JUIA Pa3BUTHA IMBWIM3ALMH; OBIIAJICHUEM S3BIKOM
MaTE€MaTHKA W MaTeMaTUdeCKOW KyJIbTypOW KaK CpPEICTBOM IIO3HAHUS MUPA;
TOTOBHOCTBIO OCYIIECTBJISATh NMPOCKTHYIO M HCCICAOBATEIBCKYIO JEATEIBHOCTD
WH/IMBHUyaJHHO U B TPYIIIIE.

METAIIPEJIMETHBIE PE3YJIbTATDBI

MeranpenmeTHble pe3yabTaThl OCBOCHUS MPOrpaMMbl Y4eOHOTO MpeaMera
«MaremaTuka» XapaKTepU3yTCA OBJIaJICHUEM YHUBEPCAIbHBIMHU
NO3HABAMENbHBIMU  OCliCMBUAMU,  YHUBEPCANbHbIMU — KOMMYHUKAMUBHBLMU
OelcmeUAMU, YHUBEPCATIbHBLMU De2YIAMUBHBIMU OeC BUIMU.

1)  Vuueepcarvbnvie  nosnasamenvhvlie  Oelicméus, — obecneuusarom
GdopmuposaHue 06a308viX KOSHUMUBHBIX HNPOYecco8 obyuarwuxci (oceoenue
MEmo008  NO3HAHUA  OKpYdCAWe20  Mupda,  NpuMeHeHue  102UYeCcKUXx,
uccied osamenbCKux onepayuii, ymeHutl pabomams ¢ uH@opmayuetl) .

ba3oBble Jornyeckue qecTBUS

e BBISBIKITH U XapaKTEPU30BaTh CYIIECTBEHHBIC MPU3HAKA MaTeMaTHISCKH X
0OBEKTOB, TMOHATHN, OTHOIICHHH MEKIAY MTOHITUAMHU; (HOPMYyITUPOBATH
OTpeNeNicHUs] TOHSITHM, YyCTaHABIWBATh CYIIECTBCHHBIM  MPU3HAK
KJacCU(UKAIMU, OCHOBAHUS [yl OOOOILIEHHS U CpaBHEHUs, KPHUTEpUU
MPOBOIUMOTO aHAJN3a,;

e BOCOpHWHHMMATH, (QOpMyIHMpOBaTH W MNPeoOPa3OBBIBATH  CYXKICHHUS :
YTBEPAUTEIbHBIC M OTpUIATENbHBIC, €AMHUYHBIC, YacTHbIe W oOume;
YCJIOBHBIE;

e BBIBIITh  MaTeMaTUYECKUE  3aKOHOMEPHOCTH,  B3aUMOCBA3U W
npoTUBOpeuuss B (¢akTax, AaHHBIX, HAOJIOACHHUSIX U YTBEPKICHUIX;



npenjiaraTh  KpUTEpPUU I BBISIBJIICHUS ~ 3aKOHOMEPHOCTEH U
IIPOTUBOPEUH];

e JICTIaTh BBIBOJBI C HCIIOJIb30BAHWEM 3aKOHOB JIOTUKH, JACHYKTUBHBIX H
WHIYKTUBHBIX YMO3aKTIOUYCHNUN, YMO3AKIIOUCHHUNA TI0 aHAJIOTUH;

e TPOBOJUTH CaMOCTOSITEJILHO J0Ka3aTebCTBa MaTeMaTU4eCKU X
yTIBEpKJIEHUM (MpsIMble U OT MPOTUBHOTO), BHICTpauBaTh apryMEeHTAIHUIO,
OPUBOAUTH MPHUMEPhl U KOHTPIPUMEPHI; OOOCHOBBIBATH COOCTBEHHBIE
CY>KIE€HUS U BbIBOJIBI;

e BbIOHMpaTh CHOCOO pelieHuss yueOHOW 3amayu (CpaBHUBATh HECKOJIBKO
BapUaHTOB pEIIeHUs, BbIOMpaTh HamboJiee MNOAXOIAIIMA C y4ETOM
CaMOCTOSITEJIbHO BBIJIENIEHHBIX KPUTEPUEB).

ba3oBble ucciaenoBaTebCKue AeCTBUA

e HCTOJIL30BaTh BOIPOCHI KaK HCCJIEAOBATEIbCKUN MHCTPYMEHT MO3HAHUS;
dbopMyIMpoBaTH BOMPOCH, (PUKCUPYIOUME NPOTUBOpEUHE, NpodIemy,
yCTaHaBIMBaTh  HUCKOMOE W  JlaHHOe, (QOpMHPOBATH  THUIOTE3Y,
apryMEeHTUPOBATH CBOIO TIO3UIIUIO, MHCHHE;

e TPOBOJUTH CaMOCTOSITEJILHO CILJIAHUPOBAHHBI i JKCIIEPUMEHT,
UCCJIEIOBAaHUE TI0 YCTAHOBJECHHIO OCOOEHHOCTEH MaTeMaThdecKoro
o0beKTa, SBIEHMS, IMpOIlecca, BbBIABICHUIO 3aBUCUMOCTEH MEXIY
00beKTaMu, SIBJICHUSIMU, TIPOLIECCAMU;

e CaMOCTOATENHHO (HOPMYIHPOBATH OOOOIIEHHS W BBIBOJBI MO pe3ybTaTaM
NpOBENEHHOTO HAOMIOJCHUS, UCCIEIOBaHUS, OLIEHUBATH OCTOBEPHOCTH
MOJTy4YEeHHBIX PE3yJIbTAaTOB, BEIBOJOB M 0000IIECHUH;

e TMPOTHO3MPOBATH BO3MOXKHOE pa3BUTHE TMpoIlecca, a TaKKe BBIABUTATH
MPENOJI0KEHHUSI O €r0 PA3BUTUU B HOBBIX YCIOBUSIX.

Pabora c undpopmanmeii:

e BBIIBIATH Aeuiutel mHGOpMAIMU, JAHHBIX, HEOOXOIUMBIX JJII OTBETA
Ha BOTIPOC U JIJIsl pEIISHUs 3a/1a4H;

e BpIOMpaTh  WHPOPMAIMIO U3  HCTOYHMKOB  PA3JUYHBIX  THUIIOB,
AHAIM3UPOBATh, CUCTEMATU3UPOBATh U MHTEPIPETHUPOBATH MHMDOPMALUIO
pPa3IMYHBIX BUIOB U (OPM MPECTABIICHUS

e CTPYKTYpHpOBaTh WH(OpMAIHIO, MPEACTABIATh €€ B pa3IuIHbIX (popMmax,
WLITIOCTP UPOBATh rpaduyecku;

e OIICHWBATh HaEKHOCTh uHpopMaIuu 1o CaMOCTOSATEIHHO
c(hopMyIUPOBAHHBIM KPUTEPUSIM.

2) VHuueepcarvbnvle KOMMYHUKaAmMu@Hble  Oelicmeus, 00ecneyusaom

chopmuposannocms COYUANIbHBIX HABLIKOE 00YUAIOUWUXC.

OO0wenue:



e BOCHpUHMMATL U (OPMYJIHUPOBATH CYXKICHUS B COOTBETCTBHUM C
YCJIOBUSMU U LENIMHU OOILIEHUS ; ICHO, TOYHO, TPAMOTHO BBbIPaKaTh CBOO
TOYKY 3pE€HHUS B YCTHBIX M MUCHMEHHBIX TEKCTaX, JaBaTh MOSICHEHUS IO
XOJly pelIeHus 3a]a4i, KOMMEHTUPOBATh MOJTYyYEHHbIM pe3yJIbTar;

e B X0J€ 00CYXIEHHUS 3a/1aBaTh BOMPOCHI MO CYIIECTBY 00CYX 1aEMON TEMBI,
npoOJieMbl, perraeMoi 3a1auu, BICKa3bIBaTh U/1€HU, HallCJICHHbIE Ha TMOUCK
pELIEHUs; CONOCTAaBJSAITH CBOM CYXAEHHA C CYXICHUAIMU JPYTHX
YY4aCTHHKOB Juanora, oOHapyXuBaThb pa3Muue U CXOACTBO IMO3UIIUH; B
KOppeKTHOH opme GopMyTUpOBaTh pa3HOTJIACHS, CBOU BO3PAKEHHUS;

e TINPEACTaBISATH  pPE3yJbTaThl  PEUICHUS  3a7ayH, AKCIEPUMEHTA,
UCCIIeIOBaHMUs,  NPOEKTa;  CaMOCTOSITeIbHO  BbIOMparh  (opmar
BBICTYIJICHUS C YUETOM 3a/1a4 Mpe3eHTaluU U 0COOEHHOCTEN ayIUTOPUH.

CoTpynHuYecTBO:

e TMOHMMAaTh ¥  UCIOJB30BaTh  MPEUMYIIECTBA  KOMAaHAHOW  H
WHIVBUYyalIbHOM pa0oThI IPH pENICHUH y4eOHBIX 3a/a4; MPUHUMATH 11eJb
COBMECTHOU JESITEIHbHOCTH, IUIAHUPOBATh OPTAHHU3AIMI0 COBMECTHOM
paboThI, pacpenensTh BUABI paboT, JOTOBAPUBATHCS, 0OCYKIATh MPOIECC
U pe3yJibTar paboThl; 000011aTh MHEHHSI HECKOJIbKUX JIIOJICH;

e Y4acCTBOBAThH B IPYMIOBBIX opmax paboThl (0OCYXICHHUSI, 0OOMEH MHEHHIA,
«MO3rOBbl€ HITYPMbD» M UHbBIE); BBINOJHITH CBOIO YacTh pabOThl U
KOOPAMHUPOBATH CBOW JEHCTBUS C JPYrUMU 4YJIEHAMU KOMAaHbI;
OIICHMBATh KAYECTBO CBOEr0 BKJaJa B OOIIMM MPOAYKT MO KPUTEPUSIM,
c(hopMyIHUPOBAaHHBIM YYaCTHUKAMU B3aUMOJICHCTBUS.

3) Yuueepcanvuvie  pecynamuenvie oeticmaus, obecneuusaiom

GopmuposaHue cmvlClo8bIX YCMAHOBOK U HCUSHEHHBIX HABLIKO8 TUYHOCIU .

Camoopranusauusi:

e COCTaBJIITH IUIAH, AITOPUTM PEIICHUS 3a[1a4M, BRIOUpaTh crioco0 perieHus
C y4€TOM UMEIOIIUXCS PECYPCOB U COOCTBEHHBIX BO3MOYKHOCTEH,
apryMeHTUPOBATh U KOPPEKTUPOBATh BAPUAHTHI PEIIC HUM C yuéTOM HOBOU
uH(pOpMaIUU.

CaMOKOHTPOJIb:

e BJANICTh HABBIKAMH I[I03HABATEILHOW pedieKCuW KakK OCO3HaHUSA
COBEPIIAEMBIX JIEHCTBHIA M MBICIUTEILHBIX MPOIECCOB, UX PE3YIbTATOB;
BIaJCTh CIIOCOOaMHU CaMOMPOBEPKH, CAMOKOHTPOJS Ipollecca |
pe3yibTaTa peuieHusl MaTeMaTu4eckoi 3a1a4u;

e TMpEABUAETh TPYAHOCTH, KOTOPHIE MOTYT BO3HMKHYTh HpPH pPEUICHUHU
3a/ladyd, BHOCUTb KOPPEKTUBHI B JEATEJIbHOCTh Ha OCHOBE HOBBIX
00CTOSITENHCTB, JaHHBIX, HAIEHHBIX OMMOOK, BHISIBICHHBIX TPYIHOCTEH;



e OIICHHMBATh COOTBETCTBHE pe3ylbTaTa WEIM U YCIOBUSIM, OOBICHSATH
MIPUYMHBl JOCTUKECHUSI WM HENOCTHIKEHHS PE3YJIbTATOB JEATEIBHOCTH,
HAXOJUTh OIMOKY, 1aBaTh OILICHKY MPUOOPETEHHOMY OTIBITY.

INPEAMETHBIE PE3YJIBTATBI

10 KJIACC

OnepupoBaTh NOHATUAMU: TOUKA, IPAMAst, NIOCKOCTb.

[IpuMeHATh aKCHMOMBI CTEPEOMETPUM U CJENCTBUS W3 HUX NPU PELICHUU
r€OMETPUYECKUX 3a/au.

OnepupoBaTh NOHIATUAMU: NAP ATJIETbHOCTh U NMEPIEHIUKYISIPHOCTD MPSAMBIX
U IUIOCKOCTEM.

KnaccudunupoBaTh B3auMHOE paclojioKeHUE MNPSAMBIX MU TIJIOCKOCTEH B
IPOCTPAHCTBE.

OnepupoBaTh NOHATHUSMU: ABYIPaHHBIM YroJi, TPaHW JABYIPaHHOTO Yrija,
pedpo ABYrpaHHOTO YIJja; JUHEHHBIM YroJl IBYTPAaHHOIO YIja; TpaaycHas Mepa
JBYTPAHHOIO YTIJa.

OnepupoBaTh IOHATUSMM: MHOTOTPAaHHHMK, BBINYKJIBIA W HEBBIITYKIbBI I
MHOT'OTPaHHUK, 3JIEMEHTbl MHOTOTPaHHMKA, PAaBUJIbHBIA MHOTOTPAHHUK.

Pacno3HaBarte OCHOBHbIE BHAbBl MHOTOTPAaHHUKOB (IUpamMuaa; MpU3Ma,
PSMOYTOJIbHBIN TTapalyiesienunes, Kyo).

KnaccudunupoBath ~ MHOTOTPAHHUKH, BbIOMpass ~ OCHOBaHUSA  JAJIs
kiaccuukanu  (BBIMYKIBIE M HEBBINYKJIbIE MHOTOTPAaHHUKH; MpaBUJIbHBIE
MHOTOTPaHHUKU; MIPSMbIE U HAKJIOHHBIE MPU3MBI, TAPAIUICIICTIUIIEABI ).

OnepupoBaTh NOHATUAMU: CEKYILAs INIOCKOCTh, CEYEHUE MHOTOTPAHHUKOB.

OOBSICHATH NPUHIUIBI TOCTPOEHUS CEYEHUA, UCTIOTb3YsI METO/ CIIE/I0B.

Ctpouth ceueHUs MHOTOTPAHHUKOB METOJOM  CJIENOB, BBINOJHATH
(BBIHOCHBI€) TJIOCKHE YEPTEXKHM M3 PUCYHKOB MPOCTHIX OOBEMHBIX (GUTYDP: BHI
CBEpXY, COOKY, CHU3Y.

Pemate 3a1aun Ha HAXO0XKJEHUE FEOMETPUUECKUX BEIUYUH 0 00pa3lam Uiu
QIropuTMaM, MPUMEHSS M3BECTHbIE AHAIMTUYECKHME METOJbl IPU PEIICHUU
CTaHIapTHBIX MAaTeMaTUYECKUX 3a7a4 Ha BBIYUCJICHUE PACCTOSHUN MEXAY ABYMs
TOYKaMH, OT TOYKH JIO0 MpPsAMOW, OT TOYKH JI0 IUIOCKOCTH, MEXKIY
CKPEIIMB A IUMHUCS MPSAMBIMHU.

Pemate 3a1aun Ha HAXOXKIEHUE TEOMETPUUECKUX BEIIMUUH MO 00pa3laM WiIH
AITOpUTMaM, NPUMEHSAS U3BECTHBIE AaHAJIUTUYECKUE METOJbl NpPU pEIICHUU
CTaHAAPTHBIX MAaTeMaTUYECKUX 337a4 Ha  BBIUMCJIEHHUE YIJIOB  MEXAY
CKPEIIMBAIIUMHUCSA NPSAMBIMU, MEXAY MNPSIMOA U IJIOCKOCTBIO, MEXKIY
IUIOCKOCTSIMU, ABYTPAHHBIX YTJIOB.



Bbruucisate 00bEMBI U TJIOMIAAM TMOBEPXHOCTEH MHOTOTPAHHUKOB (MpU3Ma,
nupamMuia) ¢ TOpuUMEHEHHeM (GOpMYyN; BBIYUCISATh COOTHOIIEHUS MEXKIY
IO I MU TTOBEPXHOCTEN, 00BHEMaMU MOJJOOHBIX MHOTOTPAHHUKOB.

OnepupoBaTh MNOHATUSMH: CHUMMETPHUS B TMPOCTPAHCTBE;, LEHTP, OChb H
IUIOCKOCTh CUMMETPUH; LIEHTP, OCh U INIOCKOCTh CUMMETPUHU (DUTYPBHI.

W3Bnekatb, mpeoOpa3oBbIBaTh W HUHTEPHPETUPOBATh HMHGOPMALUIO O
IPOCTPAHCTBEHHBIX T€OMETPUUECKUX (UTYpax, MPEACTABICHHYIO Ha UepTexax U
pUCYHKax.

[lpumenats reomeTpuueckue QAaKThl [Js1 PEHICHHUS CTEPEeOMETPUYECKUX
3a7a4, NPEANOJIaral0MX HECKOJIbKO 1IAaroB PEIICHUs, €CJIU yCIOBUSA IIPUMEHECHUS
3a/1aHbBl B IBHOU (hopme.

[IpuMeHATs THpocTEWIIME NPOTPAaMMHBIE  CPEACTBA M JJIEKTPOHHO-
KOMMYHHKAIMOHHBIE CUCTEMBI IPH PELMICHUU CTEP COMETPUUECKHUX 3a/1a4.

[IpyBOAMTE TpUMEPHI MaTeMaTHUYECKHUX 3aKOHOMEPHOCTEH B MPUPOJE U
JKU3HU, PACTIO3HABATH MPOSBJIICHUE 3aKOHOB T'€OMETPUHU B UCKYCCTBE.

[IpyuMeHATh MOJyYEHHBIC 3HAHUS HAa NPAKTHKE: aHAJIU3UPOBATh peEaJIbHbIC
CUTyallud W TPUMEHITh HM3YYEHHBIE MOHSATUS B IMPOLECCE IOMUCKA PEUICHUs
MaTeMaTu4ecku CHOpMyJIMpOBaHHOW TPOOJIEMBbI, MOJEIUPOBATH peEalbHbIC
CUTyallMM Ha $3bIKE TIE€OMETPUM, MCCIENOBATh IOCTPOCHHBIE MOJAEIN C
UCII0JIb30BAHUEM T'€OMETP MUECKUX MOHSATHI U TeOpeM, ammapaTa ajaredpsbl; pemnarhb
IIPaKTHY €CKUE 3a/1a4H, CBA3aHHBIE C HAXOXJEHUEM T'€OMETPUUECKUX BEJINY UH.

11 KJIACC

OnepupoBaTh MOHATHAMU: HWIMHAPUYECKAS TOBEPXHOCTh, OOpazylolme
HAJIUHIPHUY €CKOMN MOBEP XHOCTH; UAJTAHAD; KOHHYECcKas MOBEP XHOCTb,
00pa3yronme KOHMIECKOH TTOBEPXHOCTH, KOHYC; C(hepruaeckas MoBEepPXHOCTb.

Pacno3naBars Tena BpameHnus (IUIMHIP, KOHYC, cdepa u 1map).

OOBACHATH CTIOCOOBI IMOTYYSHHSI TEJ B aIlCHHUS.

KinaccuumupoBaTh B3auMHOE pacTiojiokeHue cepbl U IMIOCKOCTH.

OnepupoBaTh NOHATUSIMU: IIAPOBOM CETMEHT, OCHOBAHUE CETMEHTA, BHICOTA
CETMEHTA; IIApOBOM CJIOW, OCHOBAaHHUE IIAPOBOTO CJIOS, BHICOTA ILIAPOBOTO CJIOS;
1apOBOM CEKTOP.

Beryucaate  00BEMBI M MJOMIAAM TOBEPXHOCTEW Tel  BpalleHHS,
TEOMETPUYECKHUX TeJl C MPUMEHEHUEM (POpMYyIL.

OnepupoBaTh TMOHITHUAMH: MHOTOTPAaHHUK, BIHMCAaHHBIM B cdepy H
OMUCaHHBIM OKOJIO cdephl; cdepa, BIUCAHHAS B MHOTOTPAHHUK HJIH TEJIO
BpAaIICHUA.

BbIYuciaTh COOTHOIICHUST MEXAY IJIOMIAASIMHU MOBEPXHOCTEH W 00BEMaMHU
ITOJOOHBIX TEJL.



N300paxars u3yyaemble (UIypbl OT PYKHM U C NPUMEHEHHUEM MPOCTHIX
YepPTEKHBIX UHCTPYMEHTOB.

BbINOHATE (BBIHOCHBIE) MIJIOCKUE YEPTEXHU U3 PUCYHKOB MPOCTHIX 0OBEMHBIX
buryp: Bua cBepxy, cOOKy, CHU3Y; CTPOUTh CEUEHUS TeJ BpaIllCHUS.

M3Bnekatb, WHTEPIPETUPOBATE U MpeoOpa3oBbiBaTh HHGOPMALKUIO O
IPOCTPAHCTBEHHBIX T€OMETPUUECKUX (UTYpax, MPEACTABICHHYIO Ha UepTexax U
pUCYHKaX.

OnepupoBaTh NOHATUEM BEKTOP B POCTPAHCTBE.

BBIOHATE JOEUCTBUS  CJIIOKEHHMS BEKTOPOB, BBIYUTAHUSA BEKTOPOB U
YMHOKEHHS BEKTOPa Ha YKUCIIO, 00OBSICHATh, KAKUMHU CBOMCTBAMU OHH 00JIaal0T.

[IpuMeHATh mpaBUIIO NIap AJUIEIIETIAIIEAA.

OnepupoBaTh NOHIATUAMU: 1EKAPTOBBI KOOPAUHATHI B IPOCTPAHCTBE, BEKTOP,
MOJYJIb BEKTOpPa, PaBEHCTBO BEKTOPOB, KOOPAMHATHI BEKTOPA, Yroldl MEXAY
BEKTOPaMH, CKAJIPHO € IPOU3BEICHUE BEKTOP OB, KOJUIMHEAPHbIE U KOMIIJIAHAPHBIE
BEKTOPBHI.

HaxonuTte cymMMy BEKTOPOB U NPOU3BEACHUE BEKTOPA HA YUCJIIO, YTOJI MEXAY
BEKTOpPaMHM, CKaJsIpHOE IIPOM3BEIACHHUE, pACKJIAAbIBaTh BEKTOP 1O JBYM
HEKOJUIMHEAPHBIM BEKTOPaM.

3ajaBarh MJIOCKOCTh YPABHEHHEM B JIEKAPTOBOM CUCTEME KOOPIUHAT.

[lpumeHaTh TeomeTpuueckue QakThl [JIs1 pPEUIeHUs CTEPEOMEeTpUYECKUX
3a/1a4, MpeAnoJIaraloMX HECKOJIBKO IIAaroB PEIICHUs, €CJIM YCJIOBHS MPUMEHECHUS
3a/1aHbl B IBHOMU (hopme.

Pemrate mpocreiiirie T€OMETpUYECKUE 3a7adyd Ha NPHUMEHEHHE BEKTOPHO -
KOOPMHATHOI'O METOIA.

Pemate 3amaum Ha J0Ka3aTeIbCTBO MATEMAaTUYECKUX OTHOLIEHUW U
HAXO0XKJEHHUE TEOMETPUY €CKUX BEJIMYUH MO 00pa3liaM WM aJropuT™Mam, MpuMeHss
U3BECTHBIE METOBI IIPU PEILICHUN CTAHJAPTHBIX MATEMAaTHY ECKUX 3a1a4.

[IpumensaTs npocTelmme INporpaMMHBIE CPEACTBA U DJIEKTPOHHO-
KOMMYHHMKAaLMOHHBIE CUCTEMBI IIPU PELICHUU CTEP ECOMETPUUECKUX 3a1ad.

[IpyBOAMTE TpPUMEPHI MaTEMaTHYECKUX 3aKOHOMEPHOCTENM B MPUPOAE U
YKU3HM, pacliO3HAaBaTh IIPOSBJICHUE 3aKOHOB T'€OMETPHUU B HCKYCCTBE.

[IpuMeHATh MOJydYEHHBIEC 3HAHUSA HA NPAKTUKE: AHAIW3UPOBATh PEAJIbHBIEC
CUTyallMM W NPUMEHATh H3Y4YCHHbIEC NOHATHS B MpOLECCE IOUCKA PELICHUs
MaTeMaTH4ecKu CcQPOpMYJIUPOBAaHHON MpoOJIeMbl, MOJEIUPOBaTh peajbHbIE
CHTyallMM Ha $f3bIKE TE€OMETPUM, MCCIENOBATh TOCTPOCHHBIE MOAEIN C
UCIOJIb30BAHUEM T'€OMETP MUECKUX MOHATHI U TeOpeM, ammapaTa aaredpsbl; pemnarthb
IIPaKTH4 €CKUE 3a/1a4l, CBSI3aHHbIE C HAXOXKJECHUEM F€OMETPUUECKUX BEJINY VH.



TEMATHYECKOE INTAHUPOBAHUE
10 KJIACC

Kosm4ecTBO yacoB JIeKTPOHHbIE
Ne HaumeHnoBaHue pa3iesioB 1 TeM (ungposbie)
KonTpoabnsblie | IIpakTHyeckune
n/n NPOrpaMMbl Bcero o0pa3oBaTe/ibHbIe
padoThI padoThI
pecypchl
1 BBenenre B ctepeoMeTpHIO 10 0 3
5 [Ipsimble 1 IIOCKOCTH B IPOCTPAHCTBE. 12 1 4
[NapanienbHOCTB MPSIMBIX U TWIOCKOCTEH
3 HCpHCHZ[I/IIiyJISIpHOCTI) MPSIMBIX 1 12 0 4
IVIOCKOCTEH
4 VYTsl MeXITY TPSIMBIMU U ITIOCKOCTSMHU 10 1 3
5 MHoroTpaHHUK U 11 1 2
6 OO6bEMBI MHOTOTPaHHHUKOB 9 1 3
7 [ToBTOpEHME: CeUECHMsI, PACCTOSTHUS M YTJIbI 4 1 0
OBUIEE KOJIMYECTBO YACOB I1O ITPOT'PAMME 68 5 19




11 KJIACC

KosmmyecTBo yacos JJIeKTPOHHBbIE

HanMeHnoBaHue pa3iesioB U TeM (audposBbie)
Ne i/m Kontpoabubie | IIpakTuueckue

NPOrpaMMBbl Bcero o0pa3oBaTe/ibHbIe

padoThI padoThI
pecypchbl

Tena BpauieHus 12 4

OOBEMEI TEIT 5] 2

BexTopbl 1 KOOpAWHATHI B ITPOCTPaHCTBE 10 4

[ToBTOpEeHue, 06001ICHNE, - 1 9

CHCTEMAaTH3alysl 3 HAHUM
OBIIEE KOJIMYECTBO YACOB I10 [TPOT'PAMME 34 3 12










