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HOACHUTEJIBHASA 3AIIMCKA

PaGouas mporpamma yueOHOro kypca «l'eomerpusi» 0a30BOr0 YpOBHS IS
oOywaromuxcs 10 —11 kmaccoB pas3paborana Ha ocHoBe DenepalibHOIO
rOCY/IapCTBEHHOT'0 00pa30BaTEIbHOTO CTaHAapTa CPEeIHEro 00IIero oopa3oBaHus,



C y4€TOM COBPEMEHHBIX MHUPOBBIX TpPeOOBaHWI, TMPEIBABIICMBIX K
MaTeMaTUYeCKOMY OOpa3oBaHUIO, WU TPaJAUIUKA POCCHIICKOTO 00pa3oBaHMS.
Peanu3zanus nmporpaMMbl 00€CIIEUMBAET OBJIAJICHUE KIFOUEBBIMU KOMIIETCHIIUSIMH,
COCTaBIIIIOIIMMHU OCHOBY JIII CaMOPa3BUTHS W HEMPEPBHIBHOTO 00pa3oBaHMS,
IIEJIOCTHOCTh OOIIEKYIbTYPHOTO, JIMYHOCTHOTO M TIO3HABATEIHLHOTO pPa3BUTHUS
JMYHOCTH OOYYArOITUXCS.

HEJIM N3YUYEHUA YYEBHOI'O KYPCA

BaxnocTe y4yeOHOro Kypca TeOMETpPUM Ha YPOBHE CpEIHEro oOIIero
o0pa3oBaHus O0O0YCJIOBIEHA MPAKTUYECKOW 3HAYMMOCTBHIO METaNpeIMETHBIX |
MPEIMETHBIX PE3YyJbTaTOB OOYYEHHsS] T€OMETPUU B HAMpPaBICHUU JIMYHOCTHOTO
pa3BUTHS OO0yJarommxcs, (QOpPMHUPOBAHUS (PYHKIMOHAILHON MaTeMaTHYeCKON
IPaMOTHOCTH, U3YUEHUS IPYrUX YYeOHBIX TUCIUIUTMH. Pa3BuTHe y 00ydaromuxcs
MPAaBWIBHBIX TPEJCTABICHUNH O CYIIHOCTH M TMPOUCXOKACHUU T€OMETPHUECKHX
abcTpakiuii, COOTHOIICHHH PEAThbHOTO W HJACATHHOTO, XapaKTepe OTpPaKCHHSI
MaTEMATUYECKON HAyKOW SBJICHUW M TMPOLECCOB pPEAJTBHOIO MHPA, MECTE
TCOMETPUHU B CUCTEME HAYK M POJIM MaTEeMAaTHYECKOTO MOJICIMPOBAHUS B HAYYHOM
NO3HAHUU U B IPAKTUKE CIOCOOCTBYET (POPMUPOBAHUIO HAYYHOI'O MUPOBO33PEHMUS
y4Jaluxcsi, a Tak)Ke KaueCcTB MBIIUICHUS,, HEOOXOAWMBIX U aJanTalud B
COBPEMEHHOM OOIIICCTRBE.

['eomeTpust sBiseTcs OAHUM M3 0a30BBIX MPEIMETOB HA yYPOBHE CPETHETO
obmiero oOpa3oBaHMs, Tak Kak oOecrneurBaeT BO3MOXKHOCTh H3YYEHHS Kak
JTUCIMILIAH €CTeCTBEHHO-HAYYHOW HAIIPABJICHHOCTH, TaK U TYMaHUTAPHOU.

Jlormueckoe MbIIUIeHHE, (OpPMUpPYEMOE TpPU HW3YYCHHUU OOYJarOIIMMHUCS
MOHSTHIHBIX OCHOB T€OMETPUH U TIOCTPOSHUH IICTIOYKH JIOTHYECKUX YTBEPIKICHHM
B XOJle¢ pCUICHHs] TeOMETPUUYECKUX 3a/lad, YMEHHE BBIIBHTaTh M OMpPOBEpPrarh
TUIOTE3bl HETOCPEACTBEHHO HCHOJB3YIOTCS MPU PEIIEHUH 3a7ad €CTECTBEHHO-
HAy4YHOTO LIMKJIA, B YaCTHOCTHU U3 Kypca (PU3UKH.

YMeHue OpueHTHPOBATHCS B MPOCTPAHCTBE MTPAET CYIIECTBEHHYIO POJb BO
BCEX 00JACTAX NEATENbHOCTH uesoBeka. OpueHTalus uejloBeKa BO BPEMEHU H
OPOCTPAHCTBE — HEOOXOJUMOE YCIOBHE €ro COLUaIbHOro ObITUSA, (opma
OTpPaKEHUSI OKPY)KAIOIIET0 MHpa, YCIOBHE YCIEIIHOTO IMO3HAHWS W aKTUBHOTO
npeoOpa3oBaHUsl  JACUCTBUTENBHOCTH.  ONepUpOBaHUE  MPOCTPAHCTBEHHBIMU
oOpazaMu OOBEIUHSAET pa3HbIE BHUJABl y4EOHOM U TPYAOBOH MESITEIHLHOCTH,
ABIISIETCSl OJHUM W3 TPOPECCHOHAIBHO BAXKHBIX KA4eCTB, MOATOMY aKTyajbHa
3amaqa (POPMUPOBAHUS y OOYUYAIONIUXCS IMPOCTPAHCTBEHHOTO MBIMUICHUS Kak
Pa3HOBUIHOCTH OOpPa3HOTO MBIIUIEHUSI — CYIIECTBEHHOTO KOMIIOHEHTa B
MOJITOTOBKE K MPAKTHYECKOW JIEATSITHLHOCTH 110 MHOTUM HaIPaBJICHUSIM.



Llens ocBoeHus mnporpammbl yueOHOro kKypca «l'eomerpus» Ha 0a3z3oBOM
ypoBHE 00y4deHuss — 001meo0pa3oBaTebHOE M OOLIEKYJIbTYPHOE pa3BUTHE
oOydarommxcs  4epe3  OoOeclieueHue  BO3MOXXHOCTH  MPUOOPETEHHS |
WCMOJIb30BAHUSA CHCTEMATHYECKUX TE€OMETPUYECKUX 3HAHWM W JICWCTBH,
CHEeLM(PUYHBIX T€OMETPUH, BO3MOXKHOCTH YCIIEITHOTO MPOAOHKEHUST 00pa30oBaHMs
[0 CIIEHHUATILHOCTSIM, HE CBSI3aHHBIM C MTPUKJIAJHBIM UCIIOIH30BAHUEM F€OMETPHUU.

[Iporpamma 1o reomeTpur Ha 0a30BOM YpOBHE NpeIHa3HaueHa JUIsl
O00y4JaromuXCcs CpeHEN IIKOJIbI, HE UCIBITHIBABIINX 3HAYUTEIBHBIX 3aTPyIHEHUN
Ha YpOBHE OCHOBHOTO o0miero obpasoBaHus. Takum oOpazoM, oOydaroniuecs Ha
0a30BOM YypOBHE JIOJUKHBI OCBOUTH OOIIME MaTeMaTHUYE€CKUE YMEHMsI, CBS3aHHBIC
COo crneuu@uKol TeoMeTpUr UM HEOOXOAMMBbIE IJIsi KU3HU B COBPEMEHHOM
obmectBe. Kpome 3TOro, OHM MMEIOT BO3MOXKHOCTh M3YYUTh T'€OMETPHUIO Oosiee
ri1yOOKO, €Clii B JajibHEHIIeM BO3HHKHET HEOOXOJWMOCTh B T€OMETPHYECKHX
3HAHMSIX B MPOPECCUOHAIBHOMN JESATEIbHOCTH.

JlocTkeHHe Lenu OCBOEHHS MpOrpaMMbl OOECHEUMBAETCA PELICHUEM
COOTBETCTBYIOIIMX  3a7ad. [IpHOpUTETHBHIMM 3aJauaMH  OCBOCHHS  Kypca
«I"eomeTpun» Ha 6a30BoM ypoBHE B 10—11 kiaccax sBISIOTCS:

e (opmupoBaHHE MpEACTaBICHUS O TEOMETPUUM KaK YacTH MHUPOBOM

KyJbTYPbl U OCO3HaHHUE €€ B3aUMOCBSI3U C OKPYXKAOIIUM MUPOM;

e (opmupoBaHHe MPEACTaBICHUS O MHOTOIPAaHHUKAX M TeJlaX BpallleHUS
KaK 0 BOXHEUIIIMX MaTeMaTUYECKUX MOJECISX, MO3BOJISIIONIUX ONMKUCHIBATH
Y U3y4aTh pa3HbIe SIBJICHUS OKPY’KAIOIIET0 MUPA;

e (opmupoBaHMe yMeHUs pPACHO3HaBaTh Ha YepTEXkKaX, MOJEIAX U B
pealbHOM MUPE MHOTOTPAaHHUKH U TeJla BPAICHHUS,;

e OBJAJICHHE METOJAMM PEIICHUs 3aJa4 Ha MOCTPOCHMS Ha M300paKEHUSAX
IPOCTPAHCTBEHHBIX (PUTYD;

e (opmupoBaHre yMEHHUS OINEPUPOBATH OCHOBHBIMU TIOHSTUSIMU O
MHOTOIpaHHUKaX M TelaxX BpalleHHs] 1 UX OCHOBHBIMHU CBOWCTBAMU;

e OBJAJCHUE  AITOPUTMAMHM  pEIIEHHS  OCHOBHBIX  THIIOB  3aj]ay;
dbopMuUpoBaHHWE  yYMEHHUS  MPOBOJUTH  HECJOXKHBIE  JIOKa3aTelbHbIC
pacCcyKIeHusi B XOJA€ PEIICHUS CTEPEOMETPUYECKHX 3aJad M 3a1ad C
MPAKTUYECKUM COACPKAHUEM;

e pa3BUTHUE WHTEJIEKTyaJIbHbBIX u TBOPYECKUX CHOCOOHOCTEN
OOy4JalIMXCcs, [O3HABATENbHOW  aKTUBHOCTH,  HCCJIEIOBATEbCKUX
YMEHUH, KpUTUIHOCTH MBIILICHUS;

e (opMHupoBaHUE (yHKIIMOHATBHOMN TPaMOTHOCTH, pENeBaHTHOU
F€OMETPUM: YMEHHUE paClO3HABAaTh IMPOSIBICHUS T'€OMETPHUUYECKUX
MOHATUH, OOBEKTOB W 3aKOHOMEPHOCTEW B peajlbHBIX >KU3HEHHBIX
CUTyallUsIX M TPH H3YYCHUU NPYrHUX YUIEOHBIX MPEIMETOB, MPOSBICHUS



3aBHCHMOCTE ¥ 3aKOHOMEPHOCTEH, (OpMyIHpOBaTH HMX Ha S3bIKE
T€OMETPUH U CO3/1aBaTh F€OMETPUUECKUE MOJICNIN, MPUMEHSATh OCBOCHHBIN
F€OMETPUUECKUU amnmapaTr JJsl PEHIeHUs NPAKTUKO-OPUEHTHPOBAHHBIX
3aJlay, UHTEPIIPETUPOBATH U OLICHUBATH MOJTYYEHHbBIE PE3YIbTATHI.

OTnMYUTENTHEHOM OCOOEHHOCTBIO MPOrPaMMBI SIBIISIETCSI BKIIIOYEHUE B KypC
CTEpEeOMETpPUM B Hayaje ero W3y4yeHWsl 3a7ad, peniaeMbIX Ha YpOBHE
WHTYUTUBHOT'O TIO3HAHMUS, U OTpeeIEHHBIM 00pa30M OpraHu30BaHHas paboTa Haj
HUMH, YTO CIOCOOCTBYIOT PAa3BUTHIO JIOTHUYECKOTO M MPOCTPAHCTBEHHOTO
MBIIIUICHUS, CTUMYJIUPYET MPOTEKAaHUE WHTYUTHUBHBIX IMPOIECCOB, MOTUBHUPYET K
JNalbHEUIIEMY U3YYEHHUIO TTPEeIMETA.

[Ipennourenue oTAAETCS HAIISIIHO-KOHCTPYKTUBHOMY METOAY OOY4YeHUsI, TO
€CTh TEOPETUYECKHUE 3HAHUS MMEIOT B CBOEH OCHOBE YYBCTBEHHOCTH IPEAMETHO-
IIPAKTUYECKON JEATENbHOCTU. Pa3BUTHE NPOCTPAHCTBEHHBIX NPEACTABICHUN Y
y4yallluXcsd B Kypce€ CTEPEOMETPUU MPOBOAUTCSA 3a CYET pEIICHUs 3aJad Ha
CO3JJaHME  NPOCTPAHCTBEHHBIX O00pa3oB M  3aJady Ha  ONEPUPOBAHUE
poCcTpaHCTBEHHBIMU oOpa3zamu. Co3gaHue oOpa3za MNpPOBOJIUTCS C OMOpPOW Ha
HarJSIHOCTh, @ ONEPUPOBaHME OOpa3oM — B YCIOBUAX OTBICUYCHHUS OT
HarJISIAHOCTH, MBICJICHHOTO U3MEHEHUS €T0 UCXOHOTO COACPIKAHUS.

OcHOBHBIE cojiepxaTreiibHble TMHUU Kypca «['eomerpum» B 10—-11 kmaccax:
«MHuororpanHukn», «IIpsiMble U TIJIOCKOCTH B MPOCTPAHCTBEY», «Tena BpalieHus»,
«BEeKTOpbI U KOOPAUHATHI B POCTPAaHCTBE». DOPMUPOBAHUE JTOTUUECKUX YMEHUN
pacmpeieNisieTcsi HE TOJBKO IO COACPXKATEJIbHBIM JIMHUSM, HO W 1O TojaMm
0o0y4eHHUs Ha YPOBHE CPEHEro 00IIero 0Opa3oBaHuUsl.

Conepxanue o0Opa3oBaHMs, COOTBETCTBYIOIIEE MPEIMETHBIM pe3yJibTaTaM
OCBOCHHUsI paboueld MporpaMMbl, pacOpelesiéHHbIM [0 TojlaM OOy4YeHHs,
CTPYKTYPHPOBAHO TakuM o0O0pa3oM, 4YTOOBI OBJAJEHHE T'C€OMETPUUCCKUMH
MNOHATHSIMU U HABBIKAMM OCYIIECTBIISJIOCH MOCIEN0BATEIBHO U MOCTYIATENBHO, C
COOJIIOZIEHUEM MPUHIIMIA TPEEMCTBEHHOCTH, YTOObI HOBbIE 3HAHUS BKJIIOYAINUCH B
OOIIYI0O CHCTEMY T€OMETPUYECKHX MPEACTABICHUN OOydJarouIuxcsi, paciiupss u
yrayossis e€, o0pa3ysi IpOYHbIE MHOXKECTBEHHBIE CBSI3H.

MECTO YYEBHOI'O KYPCA B YYEBHOM IIVIAHE

Ha u3ydenue reomerpun oTBoAUTCA 2 4yaca B Heaemo B 10 kimacce u 1 yac B
Hezaemo B 11 kiacce, Bcero 3a ABa roja ooydenus - 102 yueOHbIX yaca.



COJEPXKXAHUE YYEBHOI'O KYPCA
10 KVIACC

IIpsiMble ¥ IVIOCKOCTH B IIPOCTPAHCTBE

OcCHOBHBIE  TIOHATUA  CTepeoMeTpuM. Touyka, TmpsMas, IUIOCKOCTb,
npocTpaHcTBO. lloHsATHE 00 akCMOMAaTHUYeCKOM IOCTPOCHUU CTEPEOMETPUU:
AKCHOMBI CTEPEOMETPHUU U CIEACTBUSA U3 HUX.

B3anMHOE pacnosiokeHUue IMpSAMBIX B IPOCTPAHCTBE: NEPECEKAOIIUECS,
NapaJuleJIbHbIE W CKpelIMBaroIuecss ImpsaMble. [lapamienbHOCTh IPAMBIX U
IUIOCKOCTE B IPOCTPAHCTBE: IapajuleIbHbIE MpPSMbIE B  IPOCTPAHCTBE;
[MapaJUIENIbHOCTD TPEX NMPSAMBIX; MMAPAJUIENbHOCTh NPSIMOM U INIOCKOCTH. YTIIBI C
COHAIIPABJICHHBIMU CTOPOHAMH; yroJI MEXKIy MNpPAMBIMA B IIPOCTPAHCTBE.
[TapannensHOCTH IIJIOCKOCTEH: napajsiesIbHbIe IUIOCKOCTH; CBOMCTBa
napajuielbHbIX  miockocted. [Ipocreitmne mpocTpaHcTBEHHBIE (UTYypHI Ha
IUIOCKOCTH: TE€TPa3p, KyO, napajuieJenure]; IOCTPOCHNUE CEUEHHUH.

[lepneHIUKYJIAPHOCTD NMPAMOW M IUIOCKOCTH: MEPNEHAUKYIISIPHBIE NIPSMBIE B
IIPOCTPAHCTBE, IPsAMbBIE IIApaUICNIbHbIE W MEPHEHAUKYJSPHBIE K IUIOCKOCTH,
IIPU3HAK MEPIEHAUKYISIPHOCTH IPAMOM M IUIOCKOCTH, TEOpeMa O MpsIMOH
NEPNEHAUKYJIISAPHON TIOCKOCTU. YTJIIBI B MPOCTPAHCTBE: YIrOJ MEXKAY NMPSAMON H
IUIOCKOCTBIO;  ABYI'PaHHBIA  YroJl, JIMHEWHBIA yroJ JBYTPAaHHOrO  yrJa.
[leprieHIUKYIIAp U HAKJIOHHBIE: PACCTOSIHUE OT TOYKHU 10 IUIOCKOCTH, PACCTOSHHUE
OT MNOpsAMOM 7O  IUIOCKOCTH,  MpoeKuuss  (Urypbl Ha  IUIOCKOCTb.
IleprieHIUKYIAPHOCTh  IUIOCKOCTEM: TPU3HAK  MEPIEHAUKYIAPHOCTH  JABYX
IJIOCKOCTEN. Teopema o0 TpEX MEePHEHANKYIISIpax.

MHororpaHHuKu

[loHsiTHE MHOTOIpaHHUKA, OCHOBHBIE 3JIEMEHTBI MHOTOTPAaHHUKA, BBITYKIIbIC
Y HEBBIITYKJIbIE MHOTOTPAaHHUKH; pa3BEPTKAa MHOrorpanHuka. [Ipusma: n-yronbHas
npu3Ma; TpaHUu U OCHOBAHUS MPHU3MBI; MIpsiMasi M HaKJIOHHAs MPU3MBL, OOKOBas U
HIOJIHAs IIOBEPXHOCTH IIPU3MBI. [Tapannenenunen, IPSIMOYT OJIbHBIN
MapajuleNienaIne] U ero cpoucrea. Ilupammpa: n-yronpHas nupamuga, TpPaHU H
OCHOBAHHUE MUpaMUbl; OOKOBas U MOJIHAS TOBEPXHOCTh MUPAMU/IbI; IPAaBUIIbHAS U
ycedu€HHas MNHUpaMuAa. OJJIEMEHTBl Npu3Mbl M nHUpamuasl. [IpaBuibHbIE
MHOI'OTPaHHUKU: IOHATUE IPABUIBHOIO MHOIOTPAaHHMKA; IpaBWJIbHAs IIpU3Ma U
OpaBWIbHAS NHPaMUJA; IpaBUJIbHAS TPEYroJIbHAs NHPaMHUJa W IPABUIIBHBIN
TeTpa’ap; KyO. IlpencraBneHue o NpaBUIIBHBIX MHOTOTPAHHMKAX: OKTadJp,
nojeka’ip ¥ ukocasip. CedeHust IpU3Mbl U IMPAMHUIBI.

CumMeTpus B IPOCTPAHCTBE: CUMMETPUS OTHOCUTENBHO TOYKH, NPAMOM,
IUIOCKOCTU.  JJEMEHThl CUMMETPHUM B NHpaMHJax, [apajulesIeluIe1ax,
IPABWIBHBIX MHOTOTPAaHHUKAX.



Bbluucnenne 3J€MEHTOB MHOTOIPAHHHMKOB: pEOpa, JuaroHaiv, YIJIbL.
[Inomaas OOKOBOM MOBEPXHOCTH M MOJHOM IMOBEPXHOCTH MPSIMOM MPHU3MBI,
IUIOIIAJb OCHOBAHMM, TeopeMa O OOKOBOW IOBEPXHOCTH NPSAMON MPU3MBI.
[Inomaas OOKOBOM MOBEPXHOCTH M TOBEPXHOCTH MPABUIBHON MHpPaMUJIBI,
TeopeMa O IUIomaau yceuéHHoW nupamMunbl. [loHsarue o0 o0véMe. OO0BEM
MUPAMUIBI, TPU3MBI.

[lonoOnbie Tenma B mpocTpaHcTBE. COOTHOIICHHS MEXIY IUIOMAIIMHU
MOBEPXHOCTEH, 00bEMaMU TTOI0OHBIX TEJT.

11 KJIACC

Tena Bpamenus

Hunuuapuyeckast IIOBEPXHOCTb, oOpazymoiiue UAJIMHAPAYECKOM
MOBEPXHOCTH, OCh UWIMHIPUYECKOW IMMOBEPXHOCTH. [lWIMHApP: OCHOBaHUA H
OOKOBasi TOBEPXHOCTh, OOpasylomass M OCh; IUIONMAAh, OOKOBOH | TOJTHOU
MIOBEPXHOCTH.

KoHnueckass moBEpXHOCTh, 00pa3yrolue KOHUYECKOW MOBEPXHOCTH, OCh U
BEpIIIMHA KOHMYECKOM moBepxHOCTU. KoHyC: ocHOBaHuUE U BepIIUHA, 00pa3yromast
U OChb; IUIOMAAh OOKOBOW U TOJHOW TOBEPXHOCTU. Y CEUEHHBIM KOHYC:
o0pa3yroIIue 1 BhICOTa; OCHOBAHUS M OOKOBAsi TIOBEPXHOCT.

Chepa u map: meHTp, paauyc, IUaMeTp; IUIONIAJb MOBEPXHOCTH CHEpHI.
B3aumnoe pacrnionoxkenue chepbl U IIOCKOCTH; KacaTellbHas TIIOCKOCTh K cdepe;
IJI0IAaab cepsl.

N300pakenune T BpallleHus Ha MII0CKocTU. Pa3BépTka muinmHapa U KoHyca.

KoMmOunanuu Ten BpallleHUss W MHOTOTPaHHUKOB. MHOrOrpaHHUK,
ONMMCAHHBIA OKOJO cdepsl; cdepa, BIUCAHHAS B MHOTOTPAHHUK, WJIA TEIO
BpallCHUS.

[Torsitue 06 06bEMe. OCHOBHBIE CBOMCTBAa 00BEMOB Tenl. Teopema 00 00bEMe
MPSAMOYTOJLHOTO TapajuieNienumena u ciencreus nu3 Heé. OObEM TMIMHApA,
koHyca. O0BEM 1Iapa u wionaab cQepsol.

[TogoOnuble Tena B mnpoctpaHcTBe. COOTHOILICHHS MEXAY IUIOHIAASIMU
MOBEPXHOCTEH, 00bEMaMU MOAOOHBIX TEIL.

Ceuenust muauHApa (mapauielbHO W TEPHEHIUKYJISIPHO OCH), CEUYEHUS
KOHyca (mapajjieibHO€ OCHOBAaHUIO W MPOXOJSINEe 4Yepe3 BEpIINHY), CEUCHUS
mapa.

BekTopbl 1 KOOPAMHATHI B IPOCTPAHCTBE

BekTop Ha m1ockocTy U B npocTpaHcTBe. CI0KEHUE U BBIUUTAHUE BEKTOPOB.
YMHOXKEHHE BEKTOpa Ha 4MCio. PaszioxkeHne BEKTOpa Mo TPEM HEKOMILJIaHAPHBIM
BekTopaMm. [IpaBuno mnapamwienenunena. PemeHue 3agay, CBA3aHHBIX C
IPUMEHEHUEM MpPAaBUJ JCUCTBUUA € BekTopamu. [IpsmoyronpHas cucrema



KoopauHat B mnpoctpaHcTBe. Koopaunarel Bektopa. I[Ipocreimme 3amadn B
KOOpAMHATax. YTOJd MEXIy BekTopamu. CKaIIpHOE MPOU3BEACHHUE BEKTOPOB.
Brruncnienne yrioB MeXIy NPSMBIMH U IJIOCKOCTAMH. KOOpIMHATHO-BEKTOPHBIM
METOJI IPH PEIUICHUHA T€OMETPUUECKUX 3a]1a4.



IIJIAHUPYEMBIE PE3YJIBTATHBI
JIMYHOCTHBIE PE3YJIbTATBI

JIM4HOCTHBIE pPE3yNbTAaThl OCBOEHHUS TMPOrpaMMbl y4yeOHOTO TMpeaMeTa
«MaremaTrka» XapakTepHU3yIOTCS:

I'paxaanckoe BociuTanue:

c(hOpMUPOBAHHOCTHIO TPAKIAHCKON MO3UITUN 00YJArOIIETOCs KaK aKTUBHOTO
U OTBETCTBEHHOIO YJIEHa POCCHMCKOro oOIlecTBa, TMPEACTABICHUEM O
MaTEMaTUYECKUX OCHOBaX (DYHKIIMOHUPOBAHUS PA3NUUYHBIX CTPYKTYp, SIBICHHM,
IpoLEenyp TPaKIAHCKOro oO0miecTBa (BBIOOPHI, OMPOCHI M TMp.), YMEHHUEM
B3aMMO/ICIICTBOBATh C COLUAJIBHBIMU HWHCTUTYTAaMU B COOTBETCTBHUM C HX
(GYHKIMAMY 1 HA3HAYEHUEM.

IlaTprnornyeckoe BOCIIUTAHME:

c(hOpMUPOBAHHOCTHIO POCCUUCKON TPakIaHCKOW WICHTUIHOCTH, YBAKCHUS K
MPOLIJIOMY ¥ HACTOAIIEMY POCCHUMCKON MaTEMATHUKH, [IECHHOCTHBIM OTHOLLIEHHEM K
JTOCTHMKEHUSAM POCCUMCKUX MAaTEMATUKOB U POCCUMCKON MAaTEMaTUYE€CKOM IIKOJIBI,
K HCIIOJIb30BAHUIO ATUX JIOCTMXKEHHH B JPYrUX HayKax, TEXHOJOTUSX, cdepax
3KOHOMUKHU.

JlyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHMS

OCO3HaHUEM JITYXOBHBIX LIEHHOCTEN POCCHICKOTrO Hapo/a;
c(hOpMUPOBAHHOCTHI0  HPABCTBEHHOI'O  CO3HAHUS, JTHUYECKOTO  IOBEJICHMUS,
CBS3aHHOI'O C MPAKTHYECKUM MPUMEHEHUEM JIOCTUKEHUM HAYKU U AESATEIbHOCTHIO
y4€HOT0; OCO3HAHUEM JIMYHOTO BKJIa/Ia B MOCTPOCHHUE YCTOWYHUBOTO OyIYIIIETO.

JcTeTHYeCKOe BOCIIMTAHME:

ACTETUYECKUM OTHOILICHUEM K MHpPY, BKJIKOYAs ICTETUKY MAaT€MaTHYECKUX
3aKOHOMEPHOCTEM, OOBEKTOB, 3ajad, pelIeHU, pacCyXICHUM;
BOCIIPUMMYHBOCTBHIO K MATEMaTUYECKAM aCIIEKTAM Pa3JIMYHbIX BUJIOB UCKYCCTBA.

DusnyecKoe BOCIUTAHME:

cOPMUPOBAHHOCTHIO YMEHHS NPUMEHSATh MAaTeMaTH4YeCKUe 3HaHUS B
WHTEpecax 370pOBOT0O U OE30MacHOro o0pas3a KU3HU, OTBETCTBEHHOT'O OTHOIICHHS
K CBOEMY 3/I0POBBIO (3J0POBOE MUTAHUE, COATTAHCUPOBAHHBIA PEXXKHUM 3aHSATUU U

OTHbIXa, peryJsipHas (duznueckas AKTUBHOCTB); (du3HYecKoro
COBEPILIEHCTBOBAHNU, pu 3aHATHIX CIIOPTUBHO-0310pPOBUTEIBHOU
JEATENBHOCTBIO.

TpynoBoe BocinTanue:

TOTOBHOCTBIO K TPYNy, OCOBHAHUEM IICHHOCTU TPYIOIIOOUS; MHTEPECOM K
paznuuHbIM  chepam  TIpoPeCcCUOHAILHOM  JIEATEIbHOCTH,  CBA3aHHBIM  C
MaTEeMaTUKOW M €€ MPUIOKEHUSMH, YMEHHEM COBEpIIATh OCO3HAHHBIA BBHIOOD
Oyaymield mpodeccud W Ppeaqr30BbIBATH COOCTBEHHBIE JKM3HEHHBIC IUIAHBI,



TOTOBHOCTBIO U  CIOCOOHOCTHIO K  MaT€MaTH4YeCKOMY OOpa3oBaHUIO W
caM0o0Opa30BaHUIO HaA MPOTSKEHUU BCEU JKU3HU, TOTOBHOCTHIO K AKTUBHOMY
YYaCTHIO B PEIICHUH MPAKTUYECKUX 3a7a4 MaTEMATHUYECKON HAIIPaBICHHOCTH.

JIKOJOrnYecKoe BOCIIUTAHNE:

c(hOpMUPOBAHHOCTHIO HKOJOTHYECKOW KYJIbTYpbl, MOHUMAHUEM BIIUSHUSA
COLIMATbHO-9KOHOMUYECKUX TPOLIECCOB HA COCTOSIHUE MPUPOJAHON U COLIMATBHOM
Cpelbl, OCO3HaHUEM TJ00aJbHOTO  XapakTepa HKOJOTMYECKHX IpoodiieM;
OpUEHTAIlME!l Ha MPUMEHEHUE MAaTeMAaTUYECKUX 3HAHUW JJIg pelleHus 3aaad B
0o0JlacTH  OKpYy:Karolled cpeabl, TUIAHUPOBAHHUS TIOCTYNIKOB M OLEHKH HX
BO3MOXHBIX MOCJEACTBUM JJIs1 OKPYXKAIOUIEH CPEJIBL.

LleHHOCTH HAYYHOI' 0 IO3HAHMSA:

c(hOpMUPOBAHHOCTHIO MHUPOBO33PEHUS, COOTBETCTBYIOUIETO COBPEMEHHOMY
YPOBHIO  pa3BUTHsI HAayKh U  OONIECTBEHHOW TPAKTHUKH, MOHUMaHUEM
MaTEMaTUYECKON HayKu Kak c@epbl YelOBEYECKOW JIeATeTbHOCTH, 3TaroB ¢
pa3BUTUS U 3HAYUMOCTH I PA3BUTUSI IIMBWIM3AIMU;, OBJIAJICHUEM SI3bIKOM
MaTE€MaTUKM W MaTeMaTUYECKOM KyJIbTYpOM KaK CpEJICTBOM IO3HAHUS MUPAa;
TOTOBHOCTBIO OCYIIECTBJIATh IMPOEKTHYIO M HCCIIEIOBATEIBCKYIO JIESITEIbHOCTD
WH]JIUBUYaJTbHO U B TPYIIIE.

METAIIPEAMETHBIE PE3YJIBTATDBI

MeranpenMeTHbIe pe3yJabTaThl OCBOSHHUS IMPOrPaMMbl YIeOHOTO TIpeIMeTa
«Marematukay XapaKTePU3YIOTCS OBJIaJICHUEM YHHUBEPCATbHBIMU
NO3HAGAMENbHBIMU  OCUCMBUAMU,  VHUBEPCATbHLIMU — KOMMYHUKAMUBHBIMU
0elicmeusMuU, YHUBEPCATbHbIMU Pe2YIAMUSHBIMU OCUCTNEUIMU.

1)  Vnueepcanvuvie  nosmaseamenvmuwvie  Oeticmeus,  obecneuusaom
Gopmuposanue 6a308bIX KOSHUMUBHBIX NPOYECCco8 oobyuaruuxci (0ceoeHue
Memo008  NO3HAHUSL — OKPYHCAIOW,e20  Mupa;  npuMeHeHue  jJ10SUYEeCKUX,
uccne008amenbCKux onepayuti, yMeHuti pabomams ¢ ungopmayueti).

Ba3oBblesrornueckueneicTBua:

e BBIABIISAITh U XapaKTEPU30BATh CYIIECTBEHHBIC MPU3HAKK MAaTEMaTHICCKUX
OOBEKTOB, TOHSITHH, OTHOIICHUM MEXIYy MOHATHUSAMU; (HOPMYIUPOBATH
OTIpENCIICHUs]  TOHSATHH; YyCTAHABIMBATh CYIIECTBEHHBIH IPU3HAK
KJaccu(UKaIlMU, OCHOBaHUS i OOOOIIEHUS U CpPaBHEHUS, KPUTEPUU
MIPOBOAMMOTO aHAJIN34,

e BOCHpPWHUMATh, (OPMyIUPOBATH M  MPEOOPA3OBBIBATH  CYKICHUS:
YTBEPJUTEIbHBIE W OTPHUIATENbHBIC, €IUHUYHbIC, YACTHBIE H OOIIUE;
YCIIOBHEIE;

e BBIBISATH  MAaTEeMaTHYECKHE  3aKOHOMEPHOCTH,  B3aUMOCBS3M U
npotuBopeunsi B (akTax, [aHHBIX, HAOMIONEHUSIX W YTBEPKIACHUSIX,



npenjaratb  KpUTEPUM I BBIABJICHUS ~ 3aKOHOMEPHOCTEH U
ITPOTUBOPEUHIL;

e JI€NIaTh BBIBOJbI C HMCHOJIb30BAHUEM 3aKOHOB JIOTMKH, IEAYKTUBHBIX M
MHIYKTABHBIX YMO3AKIOYEHUN, YMO3AKIIOUEHUH 110 aHAJIOTUU;

e IIPOBOJUTH CaMOCTOATEIILHO J0Ka3aTeIbCTBA MaTeMaTUYECKUX
YTBEPKIAEHUHN (MPSAMBIE U OT MPOTUBHOIO), BHICTPAUBATh API'YMEHTALIMIO,
MPUBOJIUTh TPUMEPBl U KOHTPHPUMEPHI; OOOCHOBBIBATH COOCTBEHHbBIE
CYKIEHUS U BBIBOJBL;

e BBIOMpPATH CMOCOO pemnieHus ydyeOHOM 3agauu (CpaBHUBATH HECKOJBKO
BapUAaHTOB peEIlIeHUs, BBIOMpaTh Hauboyiee MOAXOMAIUMN € Y4ETOM
CaMOCTOSITENIbHO BBIJIEJICHHBIX KPUTEPUER).

Ba3oBbleuccienoBare/ibCKHEAEICTBUA:

e HCIIOJB30BaTh BOMPOCHl KAK MCCIEA0BATEIbCKU MHCTPYMEHT MO3HAHMS;
dbopMyIMpoBaTh BOMPOCHL, (UKCUPYIONIUE MPOTUBOPEUHUE, MPOOJIEMY,
yCTaHaBIUBaTh  HCKOMOE M  JaHHoe, (OpMUPOBAaTH  THUIOTE3Y,
apryMEHTHPOBATh CBOIO MO3UIMIO, MHEHHUE;

e IIPOBOJUTH CaMOCTOSTEIIbHO CIUTAaHUPOBAHHBIN AKCIEPUMEHT,
UCCJIEIOBAHUE TI0 YCTAHOBJIEHUIO OCOOEHHOCTEl MaTeMaTUYeCKOro
00bEKTa, SIBJICHUS, MPOIECcCca, BBIIBICHUIO 3aBUCUMOCTEH  MEXAY
00BEKTaMH, SBJICHUSIMH, IPOIIECCAMMU;

e CaMOCTOSTENILHO (hOPMYIMPOBATH OOOOIICHHS U BBIBOBI MO pe3yibTaTam
MPOBEEHHOTO HAOMIOAEHUS, MCCIIEI0OBAHUS, OLEHUBATH JOCTOBEPHOCTH
MOJTYYEHHBIX PE3YJIbTaTOB, BEIBOJOB U 000OIIEHUI;

e IIPOTHO3UPOBATh BO3MOXKHOE pPA3BUTHE IMPOLECCA, a TAKXKE BbIIBUIATh
MPENTNONIOKEHHUS O €r0 Pa3BUTUHU B HOBBIX YCIIOBHUSX.

Pabora ¢ nundopmanueii:

e BBUIBIITH AePUIUTHI MHGOPMALIUU, TaHHBIX, HEOOXOAUMBIX Ui OTBETA
Ha BOIIPOC U JJISI pELICHHUS 3a]1a4U;

e BbIOMpaTh UWHGOPMAIMIO W3  HCTOYHUKOB  PA3IMYHBIX  THUIIOB,
aHAJIM3UPOBATh, CUCTEMATU3UPOBATh U HWHTEPIPETUPOBATH MHOOPMAIINIO
Pa3IMYHBIX BUAOB U (HOPM IIPEICTABICHNUS;

e CTPYKTYpUPOBaTh MH(POPMAIINIO, MPEJCTABIATH €€ B pa3IMUHbIX (QopMax,
WJUTIOCTPUPOBATh TpadUyuecKy;

e OLICHUBATH HaJEXKHOCTh uH(popmauu 1o CaMOCTOSITEILHO
chOpMYITHPOBAHHBIM KPUTEPUSIM.

2)  VHuusepcanvubie KOMMYHUKamueHble Oelicmeus, o0becnedusaom

chopmupo8aHHoCmb COYUATLHBIX HABLIKOG 00YUAIOUUXCHL.

OO0menne:



BOCIIpUHUMATh M  (HOPMYTUPOBAaTh CYXKJACHHUA B COOTBETCTBHH C
YCIIOBUSMM M LIENSIMU OOILIEHHUS; SICHO, TOYHO, TPAMOTHO BBIPAXKATh CBOIO
TOYKY 3pPEHHUs B YCTHBIX U NMCBMEHHBIX TEKCTAX, JaBaTh IIOSCHEHUA I10
XOJly PELICHUS 33/1a4l, KOMMEHTHPOBATH IOJy4YECHHBIA PE3YJIbTaT;

B XOJI€ OOCYXIEHMSI 337aBaTh BOIIPOCHI IO CYILIECTBY 00CYXAaeMON TEMBI,
po0JIeMbl, pelIaeMon 3aJaul, BbICKa3bIBaTh UAEH, HAIIEJICHHbIE HA TTOUCK
pPELIEHUs; CONOCTABJISITh CBOM CYXKIEHUA C CYXKICHHUSIMH JPYTUX
YYaCTHUKOB JAHajiora, OOHapyKHUBaTh pasziMuhe U CXOJCTBO IMO3UIMUH; B
KOppEeKTHOU popme GopMyIHpoBaTh pa3HOIIACHs, CBOM BO3PAXKEHNUS,
NIPEACTABIATh  PE3yibTaTbl  pElIEHUs  3aJadd,  OKCIEPUMEHTA,
UCCIIEIOBAHUs,  TPOEKTa;  CaMOCTOSITEIbHO  BbIOMparh  ¢opmar
BBICTYIUJICHUS C Y4ETOM 33J1a4 MPE3eHTALMH U OCOOCHHOCTEN ayIUuTOPHUU.

CorpyaHu4ecTno:

3)

MOHMMAaTh W WCMOJB30BaTh  MPEUMYIIECTBA  KOMaHIHOM W
WHIWBUTYaJTbHON PaOOTHI IIPH PEIICHUN YIeOHBIX 3a7a4; MPUHUMATH 11EITh
COBMECTHOW JICATEIHHOCTH, IUJIAHUPOBATh OPTaHU3AIMIO COBMECTHOMN
paboThI, pacpelielisiTh BUIIbI padOT, TI0rOBapUBATHCs, 0OCYKIATh MPOIIECC
U pe3ynbTaT paboThl; 000011aTh MHEHUSI HECKOJIBKUX JTFOJICH;
y4acTBOBATh B IPyNMoBbIX hopMax paboThl (00CYxkaeHUSI, 0OMEH MHEHUH,
«MO3TOBBIC TITYPMBD» W WHBIC); BBIMOJIHATH CBOIO YacTh pPabOTBI H
KOOPJIUHUPOBATh CBOM JEHCTBUA C JAPYTMMH YJ€HAMU KOMAaH]IbI,
OIICHMBATh KA4e€CTBO CBOETO BKJIaJa B OOIIMHA MPOIYKT IO KPHUTEPHUSIM,
chOpMYIMPOBAHHBIM YYaCTHUKAMHU B3aMMOICHCTBHSI.

Vuusepcanonvie  pezynamuenvie  Oeiicmsus, obecneuugarom

G opmuposarue CMbICIOBbIX YCMAHOBOK U HCUSHEHHbIX HABLIKOG TUYHOCHIU.
Camoopranuzanus:

COCTaBIIAATH IUJIAH, AJITOPUTM PEIICHUS 3aa9H, BHIOUPATH CIIOCO0 PEIICHUS
C YYETOM UMEIOIIUXCS PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEH,
apryMEHTHPOBATh U KOPPEKTUPOBATh BAPUAHTHI PEIICHHUI C Y4ETOM HOBOM
nH(popMaIuu.

CaMOKOHTpPO/IB:

BIIQJICTh HAaBBIKAMU [O3HABaTEJbHOW pedIeKCuu Kak OCO3HaHMS
COBEPIIAEMBIX JEUCTBUM M MBICIUTEIBHBIX MPOLECCOB, UX PE3YJIbTATOB;
BJIQJIETh CIIOCOOAMHU  CaMOMPOBEPKH, CaMOKOHTpPOJS TIpoliecca U
pe3yJibTaTa peuIeHUs] MAaTEMATUYECKOM 3a/1a4H;

MPEABUAECTh TPYAHOCTH, KOTOPbIE MOTYT BO3HUKHYTH IIPH PELICHUHU
3a1a4M, BHOCHTb KOPPEKTHMBBI B JEATECIBHOCTh HA OCHOBE HOBBIX
OOCTOSITENILCTB, IAHHBIX, HAWIEHHBIX OIMHUOOK, BHISIBICHHBIX TPYIHOCTEH;



e OLICHMBaTh COOTBETCTBHE pE3yJbTara IEIM U YCIOBUSM, OOBICHATH
MPUYUHBI JOCTWKCHUSI WM HEAOCTHXKEHUSI PE3YJIbTaTOB JESITEIbHOCTH,
HAXOJUTh OIIKUOKY, 1aBaTh OLIEHKY MPUOOPETEHHOMY OIBITY.

IMPEAMETHBIE PE3YJIbTATBI

10 KJTIACC

OmnepupoBaTh NOHATUSIMH: TOYKA, IPSIMasi, TNIOCKOCTb.

[IpuMeHATh aKCHOMBI CTEPEOMETPUM M CIEACTBUS W3 HHUX NpPU PELICHUU
TEeOMETPUYECKUX 3a]1a4.

OmnepupoBaTh MOHATHAMU: MAPATUIETHLHOCTh U MEPHEHAUKYIISIPHOCTh IPAMbIX
Y TIOCKOCTEM.

KnaccuduumpoBarh B3aMHOE pacHoOJIOKEHUE MPSIMBIX W TIOCKOCTEH B
MIPOCTPAHCTBE.

OmnepupoBaTh NOHATHUSIMM: JBYTPaHHBIA yroj, TpaHH JBYTPAHHOIO YIJa,
peOpo IBYrpaHHOTO yrila; JMHEWHBIM Yroj ABYIPAaHHOTO YIJa; TpaaycHas mepa
JBYTPaHHOTO YIJIa.

OmnepupoBaTh TOHATHUSAMH: MHOTOTPAHHHMK, BBIMYKJIBIA W HEBBITYKIIbIHA
MHOTOTPaHHHUK, 3JIEMEHTHl MHOTOTPaHHUKA, TPABUIILHBI MHOTOTPAaHHHK.

Pacno3HaBatb OCHOBHbBIE BHJIbI MHOTOIPAaHHMKOB (IIMpaMula; MpHU3Ma,
OPSIMOYTOJIbHBIN Mapasuiesenunes, Kyo).

KnaccuduuupoBarb ~ MHOTOrpaHHMKH,  BbIOMpass ~ OCHOBaHMS  JJIs
knaccuukanyy  (BBIMYKJIBIE ¥ HEBBITYKJIBIE MHOTOTPAHHHMKHU; TPAaBUIIbHBIC
MHOTOTPaHHUKH; MPSMbIC U HAaKJIOHHBIE MPU3MBI, TapauIeICTUIIC Ib).

OmnepupoBaTh NOHIATUSIMH: CEKYIIasl MJIOCKOCTh, CEYE€HHE MHOTOTPAHHUKOB.

OOBACHATH MPUHLIMIIBI IOCTPOCHUS CEUEHUM, NCIIOIIB3YSI METOJ, CJIEIOB.

Ctpouth ce4eHHs] MHOTOTPAHHMKOB METOJOM  CJIE€OB, BBIMOJHSTH
(BBIHOCHBIE) IIJIOCKME YEPTEXU U3 PUCYHKOB IPOCTBIX OOBEMHBIX (QUIYp: BH]
CBEpXY, COOKY, CHU3Y.

Pemmarp 3a7aun Ha HAXOXKIACHHE TE€OMETPUUECKUX BEIIMYUH MO 00pa3liaM Win
QITOPUTMAM, TPUMEHSS HW3BECTHBIE AHAJIMTUYECKUE METOJbl INpU PELICHUU
CTaHJIaPTHBIX MAaTEMaTHUYECKHUX 3a7a4 Ha BBHIYHCICHUE PACCTOSHHUA MEXIY ABYMS
TOYKAMHM, OT TOYKM JO TMpPsIMOH, OT TOYKH JO IIJIOCKOCTH, MEXIY
CKPEIUBAIOLTUMHUCS TIPSIMBIMHU.

Pemmare 3aaun Ha HaXOXKACHHE TEOMETPHUYECKUX BEJTMYHH MO 00pasliaM N
QITOPUTMaM, TPUMEHSS HW3BECTHBIE AaHAJIMTUYECKHE METOJbl TpU pElICHUU
CTaHJAPTHBIX ~MaTEeMaTHYeCKMX 3aJad Ha BBIUHCICHHE YIJIOB  MEXIY
CKPELIMBAIOLIUMUCS TPSIMBIMU, MEXIy TMPIMOA M  IJIOCKOCTBIO, MEXIY
TUTOCKOCTSIMH, IBYTPaHHBIX YTJIOB.



Boraucniare 00bEMBI M MIJIOMAAN MOBEPXHOCTEH MHOTOIPaHHUKOB (MpU3Ma,
nvpamMua) ¢ M[OpUMEHEHHEeM (OpMYJ; BBIUUCIATH COOTHOIICHUS MEXAY
IUIOIIAIMU TOBEPXHOCTEN, 00bEMaMU TOJJOOHBIX MHOTOTPAaHHUKOB.

OnepupoBaTh NOHATUAMHU: CHUMMETPUsS B NPOCTPAHCTBE; LEHTP, OCh M
IUIOCKOCTh CHMMETPHH; LIEHTP, OCh U MJIOCKOCTh CHMMETPHH (PUTYPBHI.

W3BnekaTh, mpeoOpa3oBbIBaTh W HMHTEPIPETUPOBATH HH(OpMALUIO O
IPOCTPAHCTBEHHBIX I'€OMETPUUECKUX (DUTypax, MPEACTABICHHYIO Ha YepTexXax U
PUCYHKAX.

[IpumensaTe reomerpuueckue (aKThl ISl PELICHUS CTEPEOMETPUUYECKUX
3a/1a4, IPEANoaraolux HECKOIbKO I1aroB PEUIEHUs, €CIU YCIO0BUS IPUMEHEHUS
3aJjaHbl B IBHOU (opme.

IIpuMenaTs  mpocTediue NpOrpaMMHBIE  CPEACTBA U DJIEKTPOHHO-
KOMMYHMKAIIMOHHBIE CUCTEMBI P PELICHUN CTEPEOMETPUYECKUX 3a1a4.

IIpuBOoaUTE IIpUMEpPHl MATEMAaTHUYECKUX 3aKOHOMEPHOCTEH B IIPUpPOLE U
KW3HU, PACTIO3HABATH MPOSBICHUE 3AKOHOB T€OMETPHUH B UCKYCCTBE.

IIpuMeEHATh MOJIYYEHHBIC 3HAHUsS Ha IPAKTUKE: aHAIU3UPOBATh pPEAJIbHBIC
CUTyallud U IIPUMEHATb HU3YYCHHBIC IIOHATUSA B IIPOLECCE IIOMCKA pELICHUs
MaTreMaTuyecku CQHOPMYIHPOBAHHON MTPOOJIEMBI, MOJAEIUPOBATh pPEATbHBIE
CUTyallud Ha S3bIKE TI'€OMETPUH, WCCIEN0BATh IIOCTPOCHHBIE MOJEIU C
UCIOJIb30BAHUEM T€OMETPUUECKUX MOHATHI M TEOpEM, armapaTa ainreopbl; pemarb
IIPAKTUYECKHUE 3a/1a4H, CBA3AHHBIE C HAXO0XKICHUEM I'€OMETPUYECKUX BEIIMYMH.

11 KUIIACC

OmnepupoBaTh MOHATHUSAMU: UWJIMHAPHUYECKAs TOBEPXHOCTb, 0Opa3ylolIne
UWIMHIPUYECKOH  TMOBEPXHOCTH;  IIWIIMHADP;  KOHUYECKass  IMOBEPXHOCTD,
o0pa3yrolre KOHUYECKON TOBEPXHOCTH, KOHYC; cpepruuecKasi IOBEPXHOCTb.

Pacno3naBartb Tena BpauieHus (LUIMHAP, KOHYC, cdepa U map).

OOBICHATH CLIOCOOBI MOIYYEHHS TEJI BPALLICHUS.

KnaccuduumpoBars B3auMHOE pacronokeHue chepbl U INIOCKOCTH.

OmnepupoBaTh MOHITHIMU: IIAPOBOM CETMEHT, OCHOBAaHUE CETMEHTa, BHICOTA
CErMEHTA; IIapOBOM CIJIOM, OCHOBaHME LIAPOBOrO CJIOS, BBHICOTA LIAPOBOTO CJIOS;
IaPOBOU CEKTOP.

Bbruncnsate 00bEMBI M IJIOHIAJM  OBEPXHOCTEHW TeJ  BpallleHus,
reOMETPUYECKUX TeN ¢ IPUMEHEHUEM (HOpMYIL.

OmnepupoBaTh TOHATHUSMH: MHOTOTPAaHHHMK, BIHCAHHBIMN B cdepy
OMHUCAaHHBIA OKOJO cdepbl; cdepa, BOHMCAHHASS B MHOTOIPAHHUK WM TEJO
BpAIICHHSL.

BbaucnsaTh COOTHOUIEHHS] MEXY IUIOMIAASMU MOBEPXHOCTEN M 00BEMaMU
0JOOHBIX TeJl.



N300paxxkate uzydaemble (UTYpBl OT PYKM U C TPUMEHEHHEM MPOCTHIX
YepTEKHBIX UHCTPYMEHTOB.

BbINOMHATH (BBIHOCHBIE) IJIIOCKUE YEPTEXKH U3 PUCYHKOB MPOCTHIX O0BEMHBIX
duryp: Buj cBEpXy, COOKY, CHU3Y; CTPOUThH CEUECHHUSI TEJl BpAIlCHU 5.

W3Bnekarb, HWHTEPIPETUPOBATh M MpeoOpa3oBbIBaTh HHPOPMAILUIO O
IPOCTPAHCTBEHHBIX F'€OMETPUUECKUX (DUTypax, MPEACTABICHHYIO Ha YepTexXax U
PUCYHKaX.

OnepupoBaTh MOHATUEM BEKTOP B IPOCTPAHCTBE.

BbINONHATh  JEHCTBUSL  CIIOKEHUSI BEKTOPOB, BBIUMTAHMUS BEKTOPOB U
YMHOXKEHHUS BEKTOpa Ha YUCIIO0, OOBACHATH, KAKUMH CBOMCTBAMH OHU 00JIaJatoT.

[TpuMeHATh paBUIIO NMapayiesIenuIeaa.

OmnepupoBaTh MOHATHAMU: JE€KAPTOBBI KOOPAMHATHI B IPOCTPAHCTBE, BEKTOP,
MOAYJb BEKTOpA, PABEHCTBO BEKTOPOB, KOOPAMHATBHI BEKTOPA, YIOJd MEXKIY
BEKTOPaMU, CKAJISIPHOE IPOU3BEICHUE BEKTOPOB, KOJUIMHEAPHBIE U KOMIUIAHAPHbIE
BEKTOPBI.

Haxonute cymmMy BEKTOPOB U MPOU3BEACHNUE BEKTOPA HA YKCIIO, YTOJI MEXKIY
BEKTOpPaMH, CKAJLIPHOE NPOU3BEACHHUE, pACKIAAbIBaTh BEKTOP IO JIBYM
HEKOJUIMHEAPHBIM BEKTOPaM.

3ajaBaTh INIOCKOCTh YPAaBHEHHUEM B JIEKapTOBOM CUCTEME KOOPIMUHAT.

[IpumensaTh reomerpuueckue (aKThl I PEUICHUS CTEPEOMETPHUUECKHUX
3a]1a4, MPEANOIaralollinX HECKOJIBKO IIaroB PeIeHus], €CIIM YCI0BUS IPUMEHEHHUS
3aJlaHbl B IBHOU (hopMme.

PemaTte mpocTeiiiiyie reoMeTpuueckre 3aJaud Ha MPUMEHEHHUE BEKTOPHO-
KOOPAMHATHOTO METO/A.

Pemate 3amauM Ha J0Ka3aTENbCTBO MATEMATHMYECKMX OTHOLIEHUH U
HAXOXKJIEHUE T€OMETPUUYECKUX BEJIMYUH M0 00pa3liaM WM aaropuT™Mam, MpUMeEHss
M3BECTHBIE METO/IbI TP PEIIEHUH CTAaHAAPTHBIX MATEMAaTUUYECKUX 3a/1au.

[IpumeHATh mpocTeMIIME NpOorpaMMHBIE CPEACTBA M DJIEKTPOHHO-
KOMMYHUKALIMOHHBIE CUCTEMBI [TPH PELIEHUU CTEPEOMETPUUECKUX 3a/a4.

[TpuBoauTh HpHUMEpPHl MATEMATUYECKUX 3aKOHOMEPHOCTEH B MPHUPOJAE U
’KU3HH, pacClO3HaBaTh MPOSBICHUE 3aKOHOB T€OMETPHH B UICKYCCTBE.

[IpuMeHATh MOIMy4YECHHBIC 3HAHUS HA IPAKTUKE: aHAIU3UPOBATh peajlbHbIE
CUTyallUM W NPUMEHATHh HW3YYEHHBIE IIOHATHS B IPOLECCE IIOMCKA PELICHHUS
MaTeMaTU4ecKu CHOPMYIUPOBAHHOM MPOOJIEMBI, MOJAEIMPOBATh PEATbHBIE
CUTyallUM Ha SA3BIKE TE€OMETPUHU, HCCIEAOBATh IIOCTPOEHHBIE MOJEIU C
UCIOJIb30BAaHUEM T'€OMETPUUECKUX MOHATUIA U TEOpEM, arlnapara ajredopbl; pemarb
PAKTUYECKUE 33]1a4U, CBA3AHHBIEC C HAX0XKJICHUEM IT'€OMETPHUUECKUX BEJINYHUH.
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ITpsiMBblI€e ¥ IIJIOCKOCTH B https://resh.edu.ru/office/user/profile/https://www.yaklass.ru/https.//ege.sdam
5 IPOCTPAHCTBE. 12 | gia.ru
[TapannenbHOCTBIPSAMBIX U
IJIOCKOCTEN
; TlepreH MKy IAPHOCTHIIPSIM . 0 thps://re sh.edu.ru/office/user/profile/https://www.yaklass.ru/https://ege.sdam
BIX U IIJIOCKOCTEN gla.u
A VIIbI MEK/TY TPAMBIMH 1 0 . thps://resh.edu.ru/office/user/profile/https://www.vaklass.ru/https://ege.sdam
IJIOCKOCTAMU gla.ni
https://resh.edu.ru/office/user/profile/https://www.yaklass.ru/https://ege.sdam
5 MHororpaHHUKHA 11 1 gia.ru
https://resh.edu.ru/office/user/profile/https://www.yaklass.ru/https://ege.sdam
6 OO0BEMBIMHOTOT PAHHUKOB 9 1 gia.ru
TToBTOpeHME: CeueHns, https://resh.edu.ru/office/user/profile/https://www.yaklass.ru/https://ege.sdam
7 4 0 gia.ru
pPacCTOSHUSA U YTJIbI
OBIIEE KOJIMYECTBO 68 4
YACOB I10 ITPOIT'PAMME




11 KVIACC

Ne KoauuyecrBouacoB
n/ Hanmenopannepasxen B K 0 JuieKTPOHHbBIE (LM (] poBbIE) 00pa3oBaTeIbHbIEPECYPChI
0B H TEMIPOrPAMMBI cer OHTPOJILHbIEPAOOT 1Y ou@pp P pecyp
n 0 bl
https://resh.edu.ru/office/user/profile/https://www.yaklass.ru/https://ege.sdam
1 TenaBpaienus 12 0 .
gia.ru
https://resh.edu.ru/office/user/profile/https://www.yaklass.ru/https://ege.sdamgi
2 O0BéMBITEN 5 1 aru
; BeKTOpbI 1 KOOP/HHATHI 0 X https://resh.edu.ru/office/user/profile/https://www.yaklass.ru/https://ege.sdamgi
B IIPOCTPAHCTBE a.lu
IToBTOpEHNE, https://resh.edu.ru/office/user/profile/https://www.yaklass.ru/https://ege.sdamgi
4 000011IeHHE, 7 1 a.ru
cucTeMaTu3alusI3HaHuN
OBIIEE KOJIMYECTBO 34 3
YACOB IIO ITPOIT'PAMME







AOKYMEHT NOANUCAH
3JIEKTPOHHOW nNoanumcbeio

CBEAEHUA O CEPTUD®UKATE 30

CepTuchukaT 479392069178180993905932985988858338549683813844
Bnageney Lesyyk TaTbAHa MBaHoBHA
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