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HHOACHUTEJIBHAA 3AIIUCKA

Pabouass mporpamma mo ydeOHOMY mpeamery «Maremarhka: TeOMETpHUs» COCTaBIICHA B
cootBercTBUU ¢ DI'OC COO 2022 u ®OII COO 2023 Ha ypoBeHb CpemHero o01ero oopa3oBaHus
g 10-11 kmaccos.

Peanuzanuss nporpamMmbl  00eCrieYMBAET  OBJIAJICHUE  KJIIOUYEBBIMH  KOMIIETEHUHUSAMH,
COCTABJISIIOLIMMUA  OCHOBY JUISI CaMOPAa3BUTHUS M HENPEPHIBHOIO 00pa3oBaHUs, LEIOCTHOCTD
00OLIEKYIBTYPHOT0, TUYHOCTHOTO U MO3HABATEILHOTO PAa3BUTHSI TUYHOCTH 00YYArOIMINXCS.

HEJIX U3YUYEHUSA YYEBHOI'O KYPCA

BaxxHocth y4eOHOro Kypca TEOMETpUM Ha YpPOBHE CpeIHero o0mero o0pa3oBaHUS
00yCJIOBJICHa TPAaKTUYECKOH 3HAYUMOCTHIO METANpPEJMETHBIX W TIPEJAMETHBIX PE3yJIbTaTOB
o0y4YeHHs] TEOMETPHH B HAIPABICHHH JIMYHOCTHOTO DPa3BUTHA OOyJaroIuXxcs, (pOpMHUPOBaHUS
(GYHKIIMOHATBHOW MAaTeMaTHYeCKOW TPaMOTHOCTH, HW3YYCHHUS JPYIHX YYEOHBIX JUCITUILINH.
PazBuTne y 0OydYarOImUXCS TPABHIBHBIX TPEICTABICHUNA O CYNIHOCTH W TPOUCXOXKICHUU
TFCOMETPUYCCKUX aOCTpPaKIUii, COOTHONICHUH PEATbHOTO M HICAIBLHOIO, XapaKTepe OTPaKCHHUs
MaTeMaTHYECKOW HayKOW SIBJICHUW M IMPOILECCOB PEaJbHOIO0 MHUpPA, MECTE T€OMETPHH B CHUCTEME
HAyK ¥ POJIM MAaTeMaTUICCKOTO MOJICIIMPOBAHMS B HAYYHOM IO3HAHUH M B TIPAKTHKE CIIOCOOCTBYET
(hOPMHUPOBAHUIO HAYIHOTO MUPOBO33PEHUS yUAIIUXCS, @ TAKKE KAUYECTB MBIIUICHUS, HEOOXOTUMBIX
JUISL Q/IalTAllid B COBPEMEHHOM OOIIIECTBE.

['eomerpust sBsIETCS OJHMM M3 0a30BBIX MPEIMETOB HAa YPOBHE CPEIHEro OOIIero
o0Opa3oBaHMs, TaK KaK OOCCIICUYMBAET BO3MOXXHOCTh HW3YYCHHS KaK JUCIUIUINH €CTECTBCHHO-
Hay4HOM HaIIPaBJIEHHOCTH, TaK U TYMaHUTAPHOM.

Jloruueckoe MbIIICHHE, (GOpMUpyeMOe MTPH U3YUYECHUH 00yYarOIIUMUCS MOHITUHHBIX OCHOB
TCOMETPUH M MOCTPOCHUM IICTIOYKH JIOTHYECKUX YTBEPXKICHHI B XOJIE PEIICHUS T€OMETPHUYECKUX
3a/1a4, YMEHHE BBIIBUTATh W ONPOBEPraTh THUIIOTE3bI HEMOCPEJACTBEHHO WCIOIB3YIOTCS TIpU
pEIICHNUH 33]1a4 eCTECTBEHHO-HAYYHOTO IUKJIA, B YACTHOCTH U3 Kypca (DU3HUKH.

YMeHue OpUEeHTUPOBATHCS B MPOCTPAHCTBE UTPACT CYMISCTBEHHYIO POJIb BO BCEX OOJIACTSIX
JesTeNbHOCTH 4YeyoBeka. OpueHTaIusl 4eoBeKa BO BPEMEHU U MPOCTPAHCTBE — HEOOXOAMMOE
YCIIOBUE €r0 COIMANTBHOTO OBITHS, (hopMa OTPAXKEHHUS OKPYXKAIOIIETO MHUPA, YCIOBHUE YCIEIIHOTO
MO3HAHUS U aKTUBHOTO MpeoOpa3oBaHmsl AeicTBUTENbHOCTH. OnepupoBaHue MPOCTPAaHCTBCHHBIMU
oOpa3aMu OOBEIUHSET pa3HbIe BUABI YUCOHOW M TPYIAOBOH IEATEIILHOCTH, SBISCTCS OJHUM W3
po(hecCHOHANFHO BAXKHBIX KA4EeCTB, IOITOMY aKTyalbHa 3aJada (OPMUPOBAHUS y 00yUaIOIINXCS
MPOCTPAHCTBEHHOTO MBIIIICHHUS] KaK Pa3HOBUAHOCTH OOPa3HOTO MBIIIJICHHS — CYIIECTBEHHOTO
KOMITOHEHTA B TIOJITOTOBKE K MPAKTHYECKOMN JEITSILHOCTH TI0 MHOTUM HaTPaBICHUSIM.

Ilens ocBoeHust mporpammel yueOHOTo Kypca «['eomeTpus» Ha 6a30BOM ypOBHE OOYUYECHHS —
o0mieo0pa3oBaTeIbHOE U OOLIEKYNBTYpPHOE pa3BUTHE oOydarolmuxcs uepe3 oOecredeHue
BO3MOXXHOCTH TPHOOPETEHUS M HCIOJIb30BAHUS CHCTEMAaTHYECKUX T€OMETPUUYECKUX 3HAHHHA U
JEHCTBUH, crenn(MUIHBIX TEOMETPUHU, BO3MOXKHOCTH YCIICITHOTO IMPOJIOJDKEHUS 00pa30BaHMS I10
CICIIUATEHOCTSIM, HE CBS3aHHBIM C IMPUKJIATHBIM HCIIOJIb30BAaHHEM I'€OMETPHH.

[TporpamMma o reomeTpun Ha 6230BOM YpOBHE IpeqHa3Ha4YeHa JUis 00ydaromuxcsl cpeaHen
IIKOJIbI, HE WCHBITHIBABIIMX 3HAUMUTENBHBIX 3aTPYAHCHHI Ha YpPOBHE OCHOBHOTO OOIIEro
obpaszoBanusi. Takum oOpazom, oOydaromuecs Ha 0a30BOM YpPOBHE JOJDKHBI OCBOUTH OOIIHE
MaTeMaTHYECKUe YMEHUs, CBSI3aHHBIC CO CICIU(DHKOW T€OMETPUU M HEOOXOIUMBIC JUIS KU3HU B
coBpeMeHHOM obOmiecTBe. KpoMe 3TOro, oHM MMEIT BO3MOXXHOCTh H3YUHUTh T€OMETpPHUI0 Oolee



ryO0oOKO, €ciM B JajbHeillleM BO3HUKHET HEOOXOIMMOCTh B TE€OMETPUYECKMX 3HAHUSX B
npodecCHOHATBLHOMN 1eATETbHOCTH.

JlocTikeHre e OCBOCHHUS MPOTrpaMMbl 00ECIIEUMBACTCS PEHICHHEM COOTBETCTBYIOIIUX
3amau. [IpuoputeTHhIME 3a/1ladaMu OCBOCHHMs Kypca «I'eomerpum» Ha 6azoBoM ypoBHe B 10—I11
KJ1accax SIBIISIFOTCSA:

e (QopmupoBaHUE MPEICTABICHUS O FTEOMETPUH KaK YaCTH MUPOBOM KYJIbTYPhl U OCO3HAHHE

e€ B3aMMOCBSI3U C OKPY>KAIOLIM MUPOM;

e (QopmupoBaHuE NPEICTABICHUS O MHOTOTPAaHHUKAX U TeJaX BPAIICHUS KaK O BaXKHEHUIIUX
MaTeMaTHYECKUX MOJIENAX, IO3BOJISIONIMX ONHUCHIBATh W M3y4yaTh pasHbIC SBICHUS
OKpPYXKaroIllero MUpa;

e (dopMupoBaHHE yMEHHsS paclo3HaBaThb Ha YEPTEkKaxX, MOJENIAX U B PEATbHOM MHUDE
MHOTOTPAaHHHMKH U TeJla BpaIlleHHS,;

e OBJIAQJCHWE METOJAaMHU peHIeHUs 3a7ad Ha [OCTPOSHUS Ha  U300payKeHHSIX
MIPOCTPAHCTBEHHBIX (UTYD;

e (opMupoBaHHE YMEHHs OIEPHPOBATH OCHOBHBIMU TOHSATHSIMHA O MHOTOTPAaHHUKAX M
TeJax BpallleHUsl U UX OCHOBHBIMH CBOHCTBaMU;

® OBJIQJICHHWE AITOPUTMAaMHU pPEIICHHs] OCHOBHBIX THIIOB 3a1ad; (OpPMHUpPOBAHUE yMEHUS
IPOBOAWTH  HECJOXKHBIE  JOKa3aTelbHBbIE  PACCY)KIEHUS B  XOJA€  pelleHus
CTEpEeOMETPUYECKHUX 3a/1a4 U 33]1a4 C MPAKTUUECKUM COJIePIKaHUEM;

® pa3BUTHE HHTEUIEKTyaJllbHBIX M  TBOPYECKHX  CIOCOOHOCTEH  oOyuaromuxcs,
MIO03HABATEIBHON aKTUBHOCTH, UCCIIEAOBATEILCKUX YMEHUH, KPUTHYHOCTH MBIIIUICHUS;

e (QopmupoBanue (GYHKIMOHATBLHOW T'PAMOTHOCTH, PEJICBAHTHOW TE€OMETPUU: YMEHHE
pacro3HaBaTh MPOSBICHUS TEOMETPUYECKUX TOHATUH, OOBEKTOB M 3aKOHOMEPHOCTEH B
PETBHBIX JKU3HEHHBIX CHTYAIlUSX W TPH HW3YYCHHH JPYTHX Y4YeOHBIX IPEIMETOB,
MPOSIBIICHUSI 3aBHCUMOCTEM M 3aKOHOMEpHocTed, ¢GOopMymupoBaTh HX Ha S3bIKE
TreOMETpUM U CO3/1aBaTh  TI'E€OMETPUYECKHE  MOJENM, TPUMEHATh  OCBOEHHBIN
TeOMETPUYECKUI  ammapar Jjisl  PEUIeHHsT  MPaKTHKO-OPUEHTHPOBAHHBIX  3aj1ad,
UHTEPIPETHPOBATH U OIICHUBATH TOJTYYCHHBIC PE3YIIbTATHI.

OTnuuuTeNnbHOM OCOOEHHOCTBIO MPOTPAMMBI SBIISETCS BKIIOUEHHE B KypC CTEpEOMETpUH B
Hayaje ero W3y4eHHs 3a/iay, pellaeMbIX Ha YPOBHE MHTYWTHUBHOTO MO3HAHUSA, U OMpPEIEIEHHBIM
o0pa3oM opraHu3oBaHHas paboTa HaJ HHUMH, YTO CIIOCOOCTBYIOT pPa3BUTHIO JIOTMYECKOTO U
IIPOCTPAHCTBEHHOT'O MBIIIUICHHS, CTUMYJIMPYET MPOTEKaHNE HHTYUTHBHBIX MTPOIECCOB, MOTHBHPYET
K JajbHEeHIIeMy U3yUYEeHHUIO IPeMETa.

[Ipeamourenue oOTHAETCS HArISAHO-KOHCTPYKTMBHOMY METOJy OOydeHHus, TO €cCTb
TEOPETUYECKHE 3HAaHUS HMMEIOT B CBOEH OCHOBE UYBCTBEHHOCTH IMPEIMETHO-TIPAKTHUECKON
NesITeTbHOCTH. Pa3BuUTHE MPOCTPAHCTBEHHBIX MPEICTABICHUH Yy YJalIUXCs B Kypce CTEPEOMETpUH
IOPOBOJIUTCS 3a CUET pelleHUs 3a/Jad Ha CO3[JaHHe NPOCTPAHCTBEHHBIX OOpa30B M 3ajady Ha
ONEpUpPOBAHUE MPOCTPAHCTBEHHBIMH oOOpazamu. Co3manue oOpaza MPOBOAMUTCS C OMNOPOM Ha
HarJSITHOCTh, a OTIEPHPOBAaHUE 00pa30M — B YCIIOBHSX OTBJICUEHHS OT HATJISTHOCTH, MBICIEHHOTO
M3MEHEHUS €ro UCXOJHOTO COepKaHUsI.

OcHOBHBIE  conepkarenbHble JauHUM  Kypca «l'eomerpum» B 10-11  kmaccax:
«MHororpanHukn», «l[IpsMbie U TIIOCKOCTH B TpOCTpaHcTBe», «Tema BpameHus», «BeKkTopsl u
KOOpJMHATHI B IpocTpaHcTBe». DopMUpOBaHME JIOTUUYECKUX YMEHHUH pacIpenenseTcss He TOJIbKO
M0 COJEPKATEeIbHBIM JIMHUSAM, HO W TI0 ToJaM oOOydYeHHs Ha YpPOBHE CpeaHEero oOIero
o0OpasoBaHwUs.



Conepxanue 00pa30BaHUS, COOTBETCTBYIOIIEE IPEIMETHBIM pe3yiabTaTaM OCBOCHHS
paboueil mporpaMMsl, pacnpeAeaEHHbIM 0 rojaM o0y4YeHHsI, CTPYKTYpUPOBAHO TaKUM 00pa3oM,
4TOOBI OBJIA/ICHUE TEOMETPUUECKUMH MOHATUSMHI U HAaBBIKAMU OCYIIECTBIISUIOCH TIOCIEI0BATEIBHO
U TOCTYNATeNbHO, C COOJIIOZICHWEM TPHHIUIA IPEEMCTBEHHOCTH, 4YTOOBI HOBBIC 3HAHHS
BKJIIOYQJIUCh B OOILIYI0 CHCTEMY TI'€OMETPHUYECKUX IPEJCTABICHUH OOYYaIOIIMXCS, paclIupsis U
yrityOnss e€, o0pa3ys IpOYHbIE MHOXKECTBEHHBIE CBSA3H.

Ha u3yuyenue reometpun oTBoAUTCA 2 yaca B Henento B 10 knacce u 1 vac B Henenmo B 11
KJIacce, BCero 3a JiBa roga ooydenwus - 102 yueOHbIX yaca.

COJAEPKAHUE YYEBHOI'O KYPCA

10 KUIACC

IIpsiMbIe ¥ IVIOCKOCTH B IPOCTPAHCTBE

OcHoBHbI€ NOHATHUS cTepeoMeTpun. Touka, mpsimasi, INIOCKOCTb, IpocTpaHcTBO. [lonstue 06
AKCMOMAaTHYECKOM ITIOCTPOCHHUH CTEPEOMETPHUH: AKCUOMBI CTEPEOMETPHUH U CICICTBUS U3 HUX.

B3anmHOEe pacnonoxeHue NpsSMbIX B MPOCTPAHCTBE: IEPECEKAIOIIUECs, NapajuleibHble U
CKpelmuBamomuecs npsmMble. llapamienpHOCTh NpAMBIX M IUIOCKOCTEM B IPOCTPAHCTBE:
IapaJuleIbHbIE MIPSAMBIE B IPOCTPAHCTBE; MMAPAJLIEIBHOCTD TPEX MPAMBIX; MAPAJUIEIBHOCTD IPSIMOU
U IUIOCKOCTU. YIUIBI C COHAIIPABICHHBIMU CTOPOHAMH; YroJl MEXIY IPSMBIMH B IIPOCTPAHCTBE.
[TapaymienpHOCTD IJIOCKOCTEHN: NapauleibHbIE IJIOCKOCTH; CBOMCTBA MAapajuIeNbHBIX INIOCKOCTEH.
[Tpocreiimne mpocTpaHCTBEHHbIE (UIYpPbl Ha IUIOCKOCTH: TETpasiap, KyO, Napaiielenunen;
MMOCTPOEHUE CEUEHHUI.

[lepnenquKyISIpHOCTD NPSIMOM U IJIOCKOCTH: NEPIEHAUKYJISIPHBIE NPSAMBIE B IIPOCTPAHCTBE,
IpsiMblE MapajulebHblE M MNEPHEHIUKYISAPHBIE K IUIOCKOCTH, NPHU3HAK NEPIEHIUKYIIPHOCTH
IPSAMOM U IUIOCKOCTH, TEOPEMA O NMPSAMOU MEPHEHAUKYJIAPHON IIIOCKOCTH. YTUIBI B IIPOCTPAHCTBE:
YroJa MEXAy NpsIMOM M INIOCKOCTBIO; JBYTPaHHBIM yroJ, JIMHEWHBIA YroJl JIBYIPAaHHOIO yrIua.
IlepneHuKyisip ¥ HAKJIOHHBIE: PACCTOSHHUE OT TOYKHU JI0 INIOCKOCTH, PACCTOSIHUE OT MPSMOU 0
IUIOCKOCTH, TPOEKUUs (UTYpbl Ha IJIOCKOCTb. IleprneHAuKyIsIpHOCTh IUIOCKOCTEH: MNpHU3HAK
NEPIEHAUKYJIAPHOCTH ABYX IIOCKOCTEN. Teopema o TpEX mepreHuKynsapax.

MHoOrorpaHHuKHu

IIonsiTHE MHOTOIPAaHHMKA, OCHOBHBIE 3JIEMEHTBI MHOTOI'PAaHHHKA, BBITYKJIBIE M HEBBIITYKJIBIE
MHOTOTPaHHMKH; pa3BEPTKAa MHOrorpaHHuka. IIpmsma: N-yrospHas Ipu3Ma; 'paHd U OCHOBaHUS
OpU3Mbl; TpsMas M HAKJIOHHAs MpHU3Mbl; OOKOBas M TIOJNHAs IOBEPXHOCTb IPHU3MBI.
[Tapayenenunesn, NpsMOYTONbHBIM IMapajuieenue] U ero cpoucra. [Ilmpammpa: N-yrosbHas
nupaMujia, TpaHW M OCHOBAaHHWE NHpPaMUbl; OOKOBas M IOJIHAS TIOBEPXHOCTh IHPaMUJIBbI;
IpaBWIbHAasl M YCEUYE€HHas MNHUpaMUAA. OJIEMEHThl TMpuU3Mbl U nupaMmuiabl. IlpaBunbpHbIE
MHOTOTPaHHHMKHU: IOHSTHE IPaBWJIBHOIO MHOTOTPAHHMKA; MpaBUJIbHAs IpU3Ma M IpaBUIIbHAs
NUpaMKJia; IpaBUIIbHAS TPEyroyibHasi MUpaMuAa U MpaBUWIbHBIN TeTpadap; Kyo. [IpencraBienue o
MIPaBUJIBHBIX MHOTOTPaHHUKAX: OKTA3p, JOAeKadAp U ukocarap. CedeHus pu3Mbl U MUPAMHUIBIL.

CuMMeTpuss B TPOCTPAHCTBE: CUMMETPUS OTHOCHUTEIBHO TOYKH, NPSIMOM, IUIOCKOCTH.
DOneMEHTH CUMMETPUH B IMpaMuax, NapaielenuIenax, IpaBuIbHbBIX MHOTOTPAHHHUKAX.

Brrunciienre 31€MEHTOB MHOTOTPaHHUKOB: péOpa, muaroHanu, yriael. [Lmomanbs O0KoBOM
MOBEPXHOCTU U MOJIHOM MOBEPXHOCTU MPSAMOM MPU3MBI, TUIOIIA s OCHOBaHHM, TeopemMa 0 OOKOBOM
MOBEPXHOCTU MpsMOM mpu3mbl. [lnomans OGOKOBON MOBEPXHOCTH M TMOBEPXHOCTH MPABUIBHON



MUPAMHJIBI, TeOpeMa O TUTOIIAaN yceuEHHOW mupaMubl. [Torstre 006 00béMe. OOBEM MHUpaMUIBI,
MIPU3MBL.

[Tomobupie Tena B mpocTpaHcTBe. COOTHOMIEHUS MEXKAY TUIOMIAIIMU TIOBEPXHOCTEH,
00BEMaMu ITOJOOHBIX TEI.

11 KUIIACC

Tesa BpaleHus

[{unuHapuueckas TOBEPXHOCTb, OOpa3ylolIMe IWIMHIPUYECKON MOBEPXHOCTH, OCh
HWIMHIPUYECKON moBepxHOCTH. Llumuuap: ocHOBaHMA U OOKOBasi MOBEPXHOCTh, OOpa3yromas u
0Cb; TUIOIIAAb OOKOBOM U MOJHOM MOBEPXHOCTH.

Konnueckasi MOBEpXHOCTb, 00pa3yrolue KOHHYECKOW IOBEPXHOCTH, OCh M BEpIIMHA
KOHUYecKol nmoBepxHocTH. KoHyC: ocHOBaHME M BepIllMHA, 00pa3yromias U OCh; IJIOMaAb OOKOBOM
U TIOJHOM TOBEPXHOCTH. YCEUEHHBIH KOHYC: O00pa3ylolue MU BBICOTA; OCHOBaHUS U OOKOBas
IOBEPXHOCTb.

Chepa m map: meHtp, pamuyc, AMaMeTp; IUIOMAAb IOBEpXHOCTH cdepbl. B3ammuoe
pacmoioxeHue cepsl U IUIOCKOCTH; KacaTenbHas TNIOCKOCTh K cdepe; IIommaas chepsl.

H300paxenue Ten BpalleHus Ha IUIOCKOCTH. Pa3BépTka nunuHapa u KoHyca.

Kom0Ounanuu ten BpaleHuss ¥ MHOTOrpaHHUKOB. MHOTOIpaHHUK, OMIMCAHHBIN OKOJI0 chepsl;
cdepa, BlIMCaHHAsi B MHOTOTPAHHUK, UJIU TEJIO BPAILEHUS.

[Tonsitue 06 o60béme. OcHOBHbIE cBoiicTBa 00bEMOB Ten. Teopema 00 00bEMe
MPSIMOYTOJIBHOTO Mapajienenunena u cieacTsus u3 nHe€. O0béM muHapa, konyca. O0bEM mapa
U TUTOIIA b CEPHI.

[TomoGHble Tema B mpocTtpancTBe. COOTHOWICHHS MEXAY IUIOMIAIIMH MOBEPXHOCTEH,
00BéMaMu ITONOOHBIX TEI.

Ceuenuss nunuHApa (mapajulelbHO W MEPHEHAMKYISPHO OCH), CEYEeHHUS KOHyca
(mapaenbHOE OCHOBAHUIO M MPOXO/ISIIEE Yepe3 BEPIINHY), CEUEeHUs 11apa.

BexTOpbl M KOOPAUHATHI B IPOCTPAHCTBE

BexTop Ha miockocTu U B npocTpaHcTBe. CloKeHUE U BBIYMTAHHUE BEKTOPOB. Y MHOXKEHHE
BEKTOpa Ha uucio. PasmokeHne BekTOpa MO TpEM HEKOMIUIAHApHBIM BekTopaM. [IpaBuio
napajuienenunena. Pemenue 3anay, CBA3aHHBIX ¢ NPUMEHEHUEM IPABWII JIEHCTBUN C BEKTOPAMHU.
IIpssMoyronbHas cucreMa KoopauHar B npoctpancTBe. Koopaunate! Bexkropa. IIpocreiimue 3anaun
B KOOpJMHATax. YToJl Mexay BekropaMu. CKallipHOE MTPOU3BEACHNE BEKTOPOB. Bhruncnenue yrios
MEXAY MNpSMBIMM M  IJIOCKOCTAMH. KOOpAMHATHO-BEKTOPHBIM  METOX MpH  pELICHUU
FEOMETPUYECKUX 3aau.

INJIAHUPYEMBIE PE3YJIbTATBI

JUYHOCTHBIE PE3YJBbBTATHBI

JlugHOCTHBIE pPE3yNbTaThl OCBOEHHUS MPOTpaMMbl ydeOHOro mpeamera «MaTemaTuka
XapaKTePU3YIOTCS:

I'paxxnanckoe BocnuTanue:

c()OPMUPOBAHHOCTBIO ~ TPAKIAHCKOM TMO3WIUM  OOydYarIerocs Kak aKTUBHOTO W
OTBETCTBEHHOTO YJIEHA POCCHUHCKOTO OOIIECTBA, MPEJACTABICHUEM O MAaTEeMaTHYECKHX OCHOBaX
(GYHKIIMOHUPOBAHUSI PA3JIUYHBIX CTPYKTYp, SIBJICHUN, MpOLENyp TpakKIaHCKOro oOmiecTBa
(BBIOOpBI, OMpPOCHI M TIP.), YMEHHEM B3aUMOJICHCTBOBATh C COIHMAIBLHBIMH HWHCTHUTYTAMH B
COOTBETCTBUH C UX (PYHKIMSIMHU U HAa3HAYCHHEM.



IIaTpuoTHYecKkoe BOCIUTAHME:

c(OPMHPOBAHHOCTHIO POCCHUICKON T'pakJTaHCKOW MIACHTUYHOCTH, YBAXKECHUS K MPOIUIOMY U
HACTOAILLIEMY POCCHMCKOW MaTEMAaTHKH, LIEHHOCTHBIM OTHOLIEHUEM K JTOCTHMXKEHHSM POCCUUCKHUX
MaTeMaTUKOB M POCCHICKOM MaTE€MaTUYE€CKOW IIKOJbI, K MCIOJIb30BAaHUIO 3TUX JOCTHUKECHHUU B
JIPYTUX HayKax, TEXHOJOTHSX, chepax SKOHOMUKH.

JlyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUSA:

OCO3HAaHHMEM  JyXOBHBIX IICHHOCTEH  pPOCCHIICKOTO  Hapona; CcHOpPMHPOBAHHOCTHIO
HPABCTBEHHOT'O CO3HAHUS, ATUYECKOTO IOBEICHUS, CBSI3aHHOTO C MPAKTUYECKUM IPUMEHEHUEM
JIOCTMKEHUN HAyKW U JEATEJIbHOCTBIO YYEHOTO; OCO3HAHHMEM JIMYHOIO BKJIaJla B IOCTPOCHHUE
YCTOMUYMBOTO OYAYIIETO.

IcTeTHUYECKOE BOCIIUTAHHE:

3CTETUYECKUM OTHOIICHUEM K MUPY, BKJIKOYAsl SCTETUKY MATEMATUUECKUX 3aKOHOMEPHOCTEH,
00BEKTOB, 3a/ay, PEHICHUH, PacCyKIECHHUW; BOCIPHHUMYHBOCTHIO K MATEMAaTHYECKHUM AacIeKTaM
Pa3JIMYHBIX BUJOB UCKYCCTBA.

dusznveckoe BOCIUTAHME:

c(OpPMUPOBAHHOCTHIO YMEHHUS MPUMEHITh MaTeMaTHUYeCKUe 3HAHUS B MHTEpEcax 37J0POBOTO
u Oe3omacHOro oOpa3a KH3HU, OTBETCTBEHHOIO OTHOILIEHHUS K CBOEMY 3I0POBBIO (370pOBOE
MUTaHWe, COATAHCUPOBAHHBIM PSKUM 3aHATUH M OTABIXA, PEryisipHas (u3udeckas aKTHBHOCTB);
(PM3UYECKOTO COBEPIIICHCTBOBAHMS, MIPU 3aHATHUSAX CIIOPTUBHO-03/I0POBUTEIHLHOM IESITEIBHOCTHIO.

TpynoBoe BociuTaHue:

TOTOBHOCTBIO K TpPYAY, OCO3HAHUEM IICHHOCTH TPYIOJIOOUS; HMHTEPECOM K pPa3IMYHBIM
chepam MPOPECCHOHATBHON JIEATSIBHOCTH, CBSI3aHHBIM C MAaTEMaTHKOH W e€ TPHIOKCHUSIMHU,
YMEHHEM COBEpIIaTh OCO3HAHHBIN BHIOOp Oymyiied mpodeccuu W pearn30BBIBaTH COOCTBECHHBIC
JKU3HEHHBbIE IUIaHbI; TOTOBHOCTBIO U CIOCOOHOCTHIO K MAaTeMaTUYeCcKOMY OOpa30BaHHUIO H
€aM000pa30BaHUIO Ha MPOTSHKEHUU BCEH KU3HU; TOTOBHOCTBHIO K aKTUBHOMY YYAacTHUIO B PELICHUU
MPAKTUYECKUX 3a7a4 MAaTEMATUYECKOW HAPABIEHHOCTH.

IKo0rnYecKoe BOCIUTAHNE:

c(OpPMUPOBAHHOCTHIO JKOJOTHYECKOW KYIbTYphl, TMOHUMAHHEM BIUSHUS COIUAIBHO-
DKOHOMMYECKHMX IIPOLECCOB HA COCTOSHUE IPUPOJHOM M COLMAIBHOM Cpenbl, OCO3HAHUEM
100aBHOTO XapakTepa YKOJIOTHYECKUX MPoOIeM; OpUEHTAIlMEN Ha TPUMEHEHUE MaTEeMAaTHUYECKIX
3HAHUU JJIs1 PEIICHUs 3a/1ad B 00JIACTH OKPY’KAIOIIEH Cpebl, TUIAHUPOBAHUS MOCTYIKOB U OLIEHKH
MX BO3MOXHBIX ITOCIIEACTBUH ISl OKPYKAKOLIEH CPEbI.

I{leHHOCTH HAYYHOI'O TO3HAHUSA:

c(hOpMUPOBAHHOCTHIO  MHPOBO33PEHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY  YPOBHIO
pa3BUTHS HAYKH M OOIIECTBEHHOW MPAKTHUKU, MOHMMAHUEM MaTEMaTHYECKOW HayKh Kak cgepsl
YEJIOBEYECKOW JEATENIbHOCTH, 3TAloOB €€ pa3BUTUSA M 3HAYMMOCTHU Ui PA3BUTUS LMBUIM3ALUY;
OBJIQJICHUEM SI3BIKOM MAaT€MaTUKU U MAaTEMATUYECKOW KYJbTYPOM KaK CPEACTBOM IO3HAHUS MUDA;
TOTOBHOCTBIO OCYIIIECTBIIATH MPOEKTHYIO U UCCIIEIOBATENIBCKYIO AEATEIbHOCTh MHINBUIYAJIBHO U B

rpymnme.

METAIIPEJMETHBIE PE3YJIbTATDBI
MerTamnpeaMeTHbIe pe3yabTaThl OCBOCHHUS MPOTPaMMbl Y4eOHOTO mpeamera «MaTemaThukay
XapaKTEePU3YIOTCS OBJIAJIEHUEM YHUBEPCATbHBIMU no3naeamenvHbiMu oelicmeusmu,
VHUBEPCAbHBIMU — KOMMYHUKAMUBHLIMU — OCUCMBUAMU, — VHUBEPCANbHLIMU — Pe2YISIMUSHBIMU
oeticmeusimu.



1) Vhusepcanvnvle nosnasamenvuvle Ociicmsus, obecneuusaiom Gopmuposanue O6a306bix
KOCHUMUBHBIX NPOYEcco8 00y4aouuxcs (0c6oenue Memooo8 HO3HAHUSA OKPYHCaArowe20 Mupd,
npUMeHeHUe J102UHeCKUX, UCCIe008ameNbCKUX Onepayuil, ymeHull pabomams ¢ ungopmayueti).

Ba3oBrble Jijornuyeckue aeiicTBHA:

BBISIBJISITH M XapaKTEPU30BaTh CYIICCTBCHHBIC NPU3HAKH MATEMAaTUYCCKUX OOBEKTOB,
MOHSTHUI, OTHOIICHUH MEXIy MOHATHAMH; (OPMYIUPOBATH OINpPEACTICHUS MOHSATUH;
YCTaHABIIMBATh CYIIECTBEHHBIN MPU3HAK KJIACCU(DUKAIIMUA, OCHOBAHUS I 0000IICHUS U
CpPaBHEHHUSI, KpUTEPUHU TTPOBOJAMMOTO aHAIIN3A,

BOCTIPUHUMATh, (OPMYIUPOBATh U MPEOOPa3OBHIBATH CYXACHHS: YTBEPAUTEIbHBIC W
OTpHUIATENIbHBIC, EANHIUYHBIC, YACTHBIC U OOIINE; YCIOBHEIC,

BBISIBJISITH MAaTEMaTHYECKHE 3aKOHOMEPHOCTH, B3aMMOCBS3M M MPOTUBOpeYHs B (pakTax,
TAHHBIX, HAONIOJACHUSX U YTBEPXKICHUSAX; NpeIaraTh KPUTCPUU ISl BBISIBICHUS
3aKOHOMEPHOCTEW U IPOTUBOPEUHIA;

JIeNIaTh BBIBOJABI C HCIIOJNIb30BAHUEM 3aKOHOB JIOTUKH, JEAYKTUBHBIX M WHIYKTUBHBIX
YMO3aKIIOUYEeHUN, YMO3aKIIFOUEeHUH 110 aHAJIOTUH;

MIPOBOAUTH CAMOCTOSITENIBHO J0KA3aTeNbCTBA MATEMATUYECKUX YTBEPKICHUH (MIpsSMbIE U
OT HPOTUBHOTO), BBHICTPAUBATh ApTyMEHTAIUIO, IPUBOJIUThH MPUMEPHI U KOHTPIPUMEDHI;
000CHOBBIBATh COOCTBEHHBIC CY)KICHHS M BHIBOJIBI;

BbIOUpaTh crmoco0 pemieHus y4eOHO#l 3amauu  (CpaBHUBAaTh HECKOJIBKO BapHaHTOB
pelieHus, BbIOMpaTh HauOoJee MOAXOMSIIUN ¢ Y4ETOM CaMOCTOSTEIBLHO BBIICICHHBIX
KpUTEPUEB).

Ba3oBble ucciie10BaTeIbCKHE AeHCTBHUA:

UCTIOJIB30BaTh BOMIPOCHI KaK MCCIIEI0BATEIbCKUI HHCTPYMEHT MO3HAHUS;, (POPMYINPOBATH
BOIPOCHI, (PUKCUPYIOIIUE MPOTUBOPEUNE, TPOOJIEMY, YCTAHABIMBATH KCKOMOE U JTAHHOE,
(bopMHpOBATH TUIIOTE3Y, APTYMEHTHPOBATH CBOKO MO3UIIHI0, MHCHHE;

MPOBOAWTH CAMOCTOSITEIBHO CIUIAHHUPOBAHHBIA  OKCIIEPUMEHT, HWCCIEIO0BaHUE IO
YCTAaHOBJICHUIO OCOOCHHOCTEH MaTeMaTHYeCKOro OOBEeKTa, SIBJICHHS, IIpolecca,
BBISIBJICHUIO 3&BHCPIMOCTCI>1 Me>1<z[y O6”I)€KTaMI/I, SABJICHUSAMU, HpOHCCCﬂMI/I;
CaMOCTOSTEIILHO (POPMYITHUPOBATE OOOOIICHHS U BBIBOBI TI0 pe3yiIbTaTaM MPOBEAEHHOTO
HAOJIO/ICHUS, WCCIICJIOBAHMS, OICHUBATH JOCTOBEPHOCTH TOJTYYCHHBIX pPE3Yy/IbTATOB,
BBIBOZIOB M 00OOIIEHNI;

HpOFHO3I/IpOBaTB BO3MOXXHOC pa3BI/ITI/I€ HpOHCCCﬁ, a TAaK>XKC BBIIBUI'ATH Hpe)IHOJ'IO}KCHI/Ifl (0]
€ro pa3BUTHH B HOBBIX YCIIOBHSX.

Pabora ¢ nnopmanmeii:

BBISBIIATH Je(PUUINTHI MH(OPMAIMH, TaHHBIX, HEOOXOAUMBIX I OTBETA HA BOIPOC M TS
pelieHus 3anayu;

BbIOMpaTh HMH(OpPMANUIO M3 HMCTOYHUKOB pPAa3JIMYHBIX THUIIOB, AaHAJIU3MPOBATH,
CUCTEMATHU3UPOBAaTh U HUHTEPIPETUPOBATh HHPOPMAIMIO Pa3IMYHBIX BUIOB U (GopM
MpeJICTaBICHHUS,

CTPYKTYpUpOBaTh  HMHQOpPMAIMIO, MPEACTaBIsATh €€ B  pa3iMuHbIX  Qopmax,
WUTIOCTPUPOBATH TpapuuecKy;

OLICHMBAaTh HAAEKHOCTh HH(MOPMALMKM IO CaMOCTOSITENbHO C(HOPMYIHPOBAHHBIM
KPUTEPHUSIM.

2) Vuusepcanvhvie KOMMYHUKAmMuHble Oelicmeus, 00ecneuugarom coopmMuposaHHoCmy
COYUATILHBIX HABBLIKOB 00YUAIOUUXCSL.



Oo01menue:

BOCIIPUHUMATh U (OPMYJIMPOBATh CYXJEHUS B COOTBETCTBUU C YCIOBHUAMHU U LEISAMHU
OoOLIeHMs; SICHO, TOYHO, I'PaMOTHO BBIp@XaTb CBOK TOYKY 3pEHHS B YCTHBIX U
IIMCbMEHHBIX TEKCTaX, /JaBaTh IOSICHEHMS MO XOAY PELIEHUsS 3aJauyd, KOMMEHTHPOBATh
IIOJIy4YEHHBIH PE3yJIbTaT;

B X0/i¢ OOCY)XIEHHS 3aJaBaTh BOIPOCHI MO CYIIECTBY OOCYXJIaeMOW TeMbI, IPOOIEMBI,
pelaeMoi 3aJa4d, BBICKA3bIBATH MJICH, HALIEJICHHBIE HA IOMCK PEIICHHS; COIOCTABIIATH
CBOHU CY)KJCHMS C CY)KJIEHUSIMU JAPYIMX YYaCTHUKOB JUajora, OOHapyXHBaTh paziInuue u
CXOJICTBO TIO3ULMH; B KOPpPeKTHOH (opme GOpMyIHpPOBATh pPa3HOINIACHS, CBOH
BO3Pa)KEHUS;

IPEJCTaBIISITh PE3YyNbTAaThl PELICHUS 3aJaud, SKCIIEPUMEHTA, HCCIIEIOBaHUS, IPOEKTA;
CaMOCTOSITENIFHO BBIOMpaTh (OpMAT BBHICTYIUICHHS C Y4ETOM 3a/1ad TMPE3CHTALUU U
0COOEHHOCTEH ayTUTOPHH.

CoTpyaHuyecTBo:

HOHUMAaTh U UCHOJb30BATh MPEUMYIIECTBA KOMAHIHON U MHIUBUAYAJIbHOU PabOTHI MpH
pelleHny y4eOHBbIX 3aJad; MPUHUMATh L€JIb COBMECTHOH NEeATEJbHOCTH, IUIAHUPOBAThH
OpraHu3alMi0 COBMECTHOW paboThl, pachpeAensT BUABI pPadOT, JOrOBApHBATHCS,
00CyX/1aTh MPOLIECC U PE3YNbTAT pabOThl; 0000IIaTh MHEHUS! HECKOJIBKUX JIFOICH;
y4acTBOBaTh B TPYHIOBBIX (opmax paboTsl (00CykaeHHs, OOMEH MHEHHIA, «MO3TOBBIC
HITYPMBI» U UHBIE); BBIIOJIHATH CBOIO YacTh pabOThl U KOOPAUHUPOBATH CBOM JEUCTBUS C
JPYTUMH 4I€HAaMH KOMaH/bl; OLEHUBATh Ka4eCTBO CBOETO BKJIaAa B OOLIUI MPOJYKT IO
KPUTEPHSIM, CHOPMYIHPOBAHHBIM YYaCTHUKAMH B3aUMOACHCTBUSI.

3) Vuueepcanvhnvie pecynamuensie Oeticmsus, obecneuugaiom GopmMuposaHue cmvlCio8bIX

ycmaH060K U HCUZHEHHBIX HABBIKOB JIUYHOCMU.
Camoopranu3anus:

COCTaBJIATH IJIaH, AITOPUTM PELICHUS 33aJ]auH, BIOUPATh CIIOCO0 PELIeHus C yuEToM
UMEIOIUXCS PECYPCOB U COOCTBEHHBIX BO3ZMOXKHOCTEH, apryMEeHTHPOBATh U
KOPPEKTHPOBATh BApUAHTHI pEIIEHUH ¢ y4ETOM HOBOW MH(POPMALIUH.

CaMOKOHTPOJIb:

BJIaJICTh HABBIKAMH MIO3HABATENIbHON peduIeKCHU KaK OCO3HAHMS COBEPIIAEMBIX AEHCTBUI
U MBICIUTENBHBIX IPOLECCOB, UX pPE3YyJbTaTOB; BIAAETh CIIOCOOAMHU CaMOIIPOBEPKH,
CaMOKOHTPOJIS IIpOIecca U pe3ysIbTaTa pelleHnss MaTeMaTUUeCcKOH 3a1auu;

NpeBUIETh TPYIHOCTH, KOTOpPHIE MOTYT BO3HMKHYTh IpPU PEIIEHUHU 337ayd, BHOCUTH
KOPPEKTHUBBI B JIEATEIbHOCTh HAa OCHOBE HOBBIX OOCTOSITENILCTB, JAHHbBIX, HaNIEHHBIX
OLIMOOK, BBISIBJICHHBIX TPYIHOCTEH;

OLICHMBAaTh COOTBETCTBUE pe3yjibTaTa LEIM M YCIOBUSAM, OOBSICHATh MPUYUHBI
JOCTHO)KEHUS WM HEIOCTHKEHUS PE3yJIbTaTOB JEATEIbHOCTH, HAXOAUTh OMIMOKY, 1aBaTh
OLIEHKY ITPHOOPETEHHOMY OIBITY.

HHPEAMETHBIE PE3YJIbTATHI

10 KUIIACC
OnepupoBaTh NOHATUAMU: TOUKA, NPsMasi, INIOCKOCTb.
IIpuMeHATh aKCMOMBI CTEPEOMETPHUM M CIIEJCTBHS M3 HUX IPH PEHICHUU I'€OMETPUUYECKHX

3a1ad.



OnepupoBaTh NOHATUAMU: APAJUIETBHOCTD U MEPIEHIUKYISPHOCTD IPSAMBIX U IIIOCKOCTEH.

KnaccugunupoBars B3auMHOE pacloiI0kKeHNE MPSMBIX U IUIOCKOCTEH B IPOCTPAHCTBE.

OnepupoBaTh MOHATHAMU: JBYTPAaHHBIN yrojl, TPAaHU IBYTPAHHOTO yIia, pedpo ABYrpaHHOTO
yII1a; TMHEHHBIN Yroyl ABYIPaHHOIO YIJIa; TpajlyCHas Mepa JIBYyTPaHHOIO yrja.

OnepupoBaTb MOHATUAMHU: MHOTOIPDAaHHMK, BBIIYKJIBIH M HEBBIIYKIbIH MHOIOIPaHHUK,
3JIEMEHTBHl MHOTOTPaHHUKA, IPABUIbHBI MHOTOTPAHHHUK.

PacriozHaBaTh OCHOBHBIE BMJIbI MHOTOTPaHHMKOB (IHMpamMuja; HpuU3Ma, HPSIMOYrOJbHBIN
napajuiejaenumnes, Kyo).

KnaccugunupoBars MHOrOrpaHHUKH, BEIOMpPas OCHOBAHUSA JJIs KIACCU(PUKALMK (BBITYKIIbIE
U HEBBINYKIIbIE MHOTOIPAaHHHUKH; MPAaBUIbHbIE MHOTOTPAHHUKHU; NPSMbIE W HAKJIOHHBIC MPU3MBI,
napajuIeIenuIe/Ibl).

OnepupoBaTh NOHATUAMU: CEKYILAs INIOCKOCTb, CEYEHNUE MHOTOTPAHHUKOB.

OOBACHATH NPUHLUIIBI IOCTPOCHUS CEYCHUH, UCII0JIB3YSI METO]L CIIE/I0B.

Crpouth ceueHuss MHOTOIPDAaHHUKOB METOJOM CJIEAOB, BBIIIOJIHATH (BBIHOCHBIE) IJIOCKHE
YEpTEkKH U3 PUCYHKOB NPOCTHIX 00BEMHBIX (QUTYD: BUJ CBEPXY, COOKY, CHU3Y.

Pemate 3aaun Ha HaXOXJAEHUE T€OMETPUUYECKUX BEJIMYMH IO 0OpaslaM WM aJllrOpUTMam,
IPUMEHSS] U3BECTHbIE aHAIUTUYECKHUE METO/IbI PU PELICHUU CTaHJApTHBIX MaTeMAaTHYECKUX 3a/1a4
Ha BBIYUCIIEHNE PACCTOSIHUI MEXIYy ABYMs TOUKaMH, OT TOUKH J10 MPSMOM, OT TOUKH J10 IJIOCKOCTH,
MEX1y CKPELIUBAIOLIUMUCS IPSIMbIMHU.

Pemate 3a7aun Ha HaXOXJAEHUE T€OMETPUUYECKUX BEIMYMH IO 0OpaslaM WM aJlrOpUTMam,
IPUMEHSS] U3BECTHbIE aHAIUTUYECKHUE METO/IbI IIPU PELICHUN CTAaHJApTHBIX MaTeMaTHYECKUX 3a1a4
Ha BBIYUCIIEHHUE YIJIOB MEXAY CKPEIIMBAIOIIKMMUCA MPSIMBIMU, MEXIY INPSAMOM U IIOCKOCTHIO,
MEXy IJIOCKOCTSIMU, JBYTPAHHBIX YTJIOB.

Bbruucnate 00bEMBI M IUIOMAAM TOBEPXHOCTEH MHOIOIpaHHMKOB (IIpU3Ma, NMHUpaMHIa) C
npUMeHeHHeM (hOpMyJI; BBIUMCIATH COOTHOUICHHS MEXAY IUIOIAASMU MOBEPXHOCTEH, 00bEéMaMu
NOOOHBIX MHOTOTPAHHUKOB.

OnepupoBaTb MOHATUSMHU: CUMMETPUS B IPOCTPAHCTBE; LEHTP, OCb M IJIOCKOCTh
CUMMETPUHU; LIEHTP, OChb U MIIOCKOCTh CHMMETPHUH (DUTYPBI.

N3Bnekarb, npeoOpa3oBbIBaTh M HWHTEPHPETUPOBATH MH(OPMAIMIO O MPOCTPAHCTBEHHBIX
reoMeTpUUECKUX QUrypax, NPeACTABICHHYIO Ha YepTexaxX U pUCYHKaX.

[TpumensTb  reomerpuueckue (GaxkThl UIsl  pELIEHHs CTEPEeOMETPUUYECKHUX  3ajad,
IIPEIIOJIaraloIiuX HECKOJBKO ILAroB PELIEHUS, €CIU YCJIOBHUsS NPUMEHEHMs 3alaHbl B SIBHOU
dopme.

[IpuMeHsTh mpoCTEWIINe MpOorpaMMHBIE CPEICTBA U  AJNEKTPOHHO-KOMMYHUKAIIMOHHBIE
CUCTEMBI IIPU PELIEHUU CTEPEOMETPUUECKUX 3a/1au.

[TpuBoauTE, mNpUMEpPBl MaTEMATHUYECKUX 3aKOHOMEPHOCTEH B MPUPOJAE M JKU3HH,
pacro3HaBaTh MPOSIBIIEHUE 3aKOHOB I'€OMETPUH B HCKYCCTBE.

[IpyuMeHsTh MONy4YeHHbIE 3HAHUS Ha MpaKTHKE: aHAJIU3UPOBATH peallbHblE CUTYallUH H
OPUMEHSTh  HM3y4eHHbIe TOHATUS B  Tpollecce IOUCKAa  pEIIeHHs  MaTeMaTU4ecKu
cOpMyYIUPOBAHHONW MPOOJIEMBI, MOJEIMPOBATH peajbHble CUTYyallMM Ha S3bIKE T'€OMETpPHUH,
UCCIJIE0BATh IOCTPOCHHBIE MOJEIN C MCIOJIb30BAHUEM TI'E€OMETPUYECKMX IOHATUNH U TEOPEM,
anmapara anreOpbl; peniaTb MPaKTHYECKHE 3aauM, CBSI3aHHbBIE C HAXOXKJIECHHUEM I'€OMETPHUYECKUX
BEJIMYMH.



11 KJIACC

OnepupoBaTh MOHATUSAMH: IUIMHIpPUYECKAs MOBEPXHOCTH, 00pa3ylonfe HMIMHAPUIECKOM
MOBEPXHOCTH; LMJIMHJIpP; KOHMYECKAas IMOBEPXHOCTb, OOpa3yloIIMe KOHHYECKOH MOBEPXHOCTH,
KOHYC; cheprueckasi IOBEpXHOCTb.

Pacnio3naBath Tena BpaieHus (LUIUHAP, KOHYC, cdepa U map).

OOBACHATH CIIOCOOBI MOTyYSHUS TEJl BPALLCHHUS.

KnaccugunupoBars B3auMHOE pacioiokeHne cepsl U MI0CKOCTH.

OnepupoBaTh NOHATUSMHU: IIAPOBOM CETMEHT, OCHOBAHHME CETMEHTA, BBICOTA CETMEHTA;
11apOBOM CJIOW, OCHOBaHUE IIAPOBOTO CJI0SA, BBICOTA IIAPOBOTO CJIOS; IIAPOBOM CEKTOP.

Boerancnsate 00bEMBI U IUIOMAAW TOBEPXHOCTEH TN BpAIEHUS, TCOMETPUUECKUX TEI C
npuUMEeHEeHUEM (OPMYIL.

OnepupoBaTh NOHATUSMU: MHOTOI'PAaHHUK, BIIMCAHHBIN B Cpepy U OMUCAHHBII OKOJIO cepsl;
cdepa, BliMcaHHAs B MHOTOTPAHHUK WJTU TEJIO BPAIICHHUS.

BbIauciaTe COOTHOIIEHUS MEXKTY IIJIOMIAIIMH TOBEPXHOCTEH U 00bEMaMH MOTOOHBIX TE.

N300paxarh u3zydyaeMble QUIYpbl OT PYKM M C HPUMEHEHHEM IIPOCTHIX UEPTEKHBIX
WHCTPYMEHTOB.

BbIOTHATE (BBIHOCHBIE) TJIOCKHE YEPTEXKH W3 PUCYHKOB MPOCTBHIX OOBEMHBIX (DUTYpP: BHI
CBEpXY, COOKY, CHU3Y; CTPOUTH CEUCHHUS TEIl BPAIICHUSI.

W3Bnekarb, MHTEPIPETUPOBATH U IPEOOpa3OBbIBaTh HH(OpPMALMIO O MPOCTPAHCTBEHHBIX
reoMeTpuuecKux GuUrypax, mpeicTaBlIeHHYIO Ha YepTexaxX U PUCYHKaX.

OnepupoBaTh NOHIATHEM BEKTOP B IPOCTPAHCTBE.

BbInonHATE A€HCTBUSA CII0KEHUS BEKTOPOB, BBIYUTAHUSI BEKTOPOB U YMHOKEHUSI BEKTOpa HA
YHCII0, OOBACHATH, KAKUMU CBOWCTBAMH OHH 00J1aJafoT.

[IpuMeHsATh paBUIIO NapasuieenuIe/a.

OnepupoBaTh NOHATUSMU: JIE€KapTOBbl KOOPAMHATBHI B TMPOCTPAHCTBE, BEKTOpP, MOIYJb
BEKTOPa, PABEHCTBO BEKTOPOB, KOOPJIMHATBl BEKTOpA, Yrojl MEXKAY BEKTOpaMH, CKaJspHOE
IIPOU3BE/IEHNE BEKTOPOB, KOJUTMHEAPHBIE U KOMIUIAHAPHBIE BEKTOPHI.

HaxoguTts cymMmmy BEKTOPOB M IIPOM3BEIEHUE BEKTOpA HAa YMCIIO, YIOJ MEXIY BEKTOPAMH,
CKaJISIPHOE MPOU3BEIEHUE, PACKIIAIbIBATh BEKTOP IO JBYM HEKOJUIMHEAPHBIM BEKTOPAM.

3aaBaTh IUIOCKOCTh YPAaBHEHHEM B JIEKapTOBOM CHCTEME KOOpIHMHAT.

[TpumensTb  reomerpuueckue (GaxkThl UIsl  pELIEHHs CTEPEeOMETPUUYECKHUX  3ajad,
IIPEIIOJIaraloIiMX HECKOJBKO IIAaroB PEIIEHUS, €CIU YCIOBMS NPUMEHEHMs 3alaHbl B SIBHOU
dopme.

Pemats mpocrelimme reoMeTpuueckue 3ajJaud Ha NPUMEHEHUE BEKTOPHO-KOOPAMHATHOTO
METOJA.

Pemare 3amaum Ha [10Ka3aTe€abCTBO MATEMaTHYECKMX OTHOUIEHMH U HaXOXJIECHHE
reOMETPUUECKUX BEJIMYUH MO0 0o0paslaM WM alropuTMaM, NMPUMEHss H3BECTHbIE METOJbl IpHU
pEIIeHNH CTaHIapTHBIX MaTEMaTHUECKUX 3ajau.

[IpuMeHsTh mpocTellIe MNpOorpaMMHBIE CPEJICTBA U  AJIEKTPOHHO-KOMMYHUKAIIMOHHBIE
CUCTEMBI IIPY PELLIEHUHU CTEPEOMETPUUECKUX 3a1au.

[IpuBoauTh, mpUMEpPHl MaTEMATHUYECKUX 3aKOHOMEPHOCTEH B MPUPOJAE M JKU3HH,
pacno3HaBaTh NPOSBICHNE 3aKOHOB T€OMETPUH B UCKYCCTBE.

[IpyuMeHsTh MONy4YeHHbIE 3HAHUS Ha MpPaKTHKE: aHAIW3UPOBATh peajbHbIE CUTyallUd U
OPUMEHATh  WM3y4EHHBIE TIOHATUS B IpOLEcCE  IOMCKAa  PEIIEHHS  MaTeMaTU4eCKu
c(OpMYITUPOBAHHONW MPOOJIIEMBI, MOJEIUPOBATH peajbHble CUTyallMM Ha S3bIKE T'€OMETpPHUH,
UCCJIEIOBATh IOCTPOCHHbIE MOJEIU C HCIOJIb30BAaHUEM TIE€OMETPHUYECKHX IOHATUH U TEOpEeM,



arrapara anre6p51; p€aTth MPAKTHUYCCKUC 3aladi, CBA3AHHBIC C HAXOXIACHHUEM TI'€OMECTPHUYCCKUX

BEJTUYHH.
TEMATHUYECKOE INIAHUPOBAHUE
10 KJIACC
KonnyecTBo yacoB DJIeKTPOHHBIE
Ne HaumeHoBaHue pa3jiesioB U TeM Kourpo (undposbie)
n/n  mporpamMmmbl Bcero  JibHBIE oOpa3oBaTe/ibHbIE
padoThI pecypceol
bubmmoreka [JOK
1 BBejieHre B CTEPEOMETPHUIO 10 https://m.edsoo.ru/
[IpsiMBbI€ ¥ TUIOCKOCTH B bubnunoreka [JOK
2 npocTpancTBe. [lapaiensHOCTh 12 1 https://m.edsoo.ru/
IPSIMBIX U IIJIOCKOCTEN
bubnmoreka IJOK
IepreHUKYIIPHOCTD MPSAMBIX
3 P Y P 12 https://m.edso0.ru/
IUIOCKOCTEH
bubmuorexa LIOK
VTiIb1 MEXKIY TIPSAMBIMH 1
4 v 1P 10 1 https://m.edso0.ru/
IUIOCKOCTSAMU
bubmuorexa LIOK
5 MHOrorpaHHuKH 11 1 https://m.edsoo.ru/
butmmoreka [IOK
6 OO0BEMBI MHOTOTPAaHHUKOB 9 1 https://m.edsoo.ru/
[ToBTOpEHUE: CEUEHMS, bubmaorexa [IOK
7 4 1 https://m.eds00.ru/
PACCTOSIHUS M YTJIBI
OBHIEE KOJIMYECTBO YACOB I10O 68 5

I[TPOT'PAMME




11 KIIACC

I[TPOTPAMME

Ne Koan4yecTBO 4acoB JJIeKTPOHHbIE
HaumeHoBaHuUe pa3iejioB H TeM Kontpo (uudposbie)
n/  mporpamMmsl Bcero  JbHBIE o0pa3oBaTe/IbHbIE
n padoThI pecypchl
bubmuoreka IIOK
1 Tena Bparienus 12 https://m.edsoo.ru/
bu6mmoreka IJOK
2 OO0BEMEBI TEN 5 1 https://m.edsoo.ru/
Bu6nmoreka IJOK
BeKTO bl 1 KOOPAWHATEI B
3 P P 10 1 https://m.edsoo.ru/
POCTPAHCTBE
IToBTOpEeHue, 00001IEHNE, Bubmiorexa [IOK
4 P . 7 1 https://m.edsoo.ru/
CHUCTEMATH3ALMS 3HAHWMA
OBIIEE KOJIMYECTBO YACOB I10 34 3
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