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HHOACHUTEJIBHAA 3AIIUCKA

Pabouas mporpamma yuebHoro kypca «I['eomeTrpusi» 6a30Boro ypoBHs s o0yqaroruxes 10 —11
KJ1accoB paspaboTaHa Ha ocHoBe DenepajbHOr0 TOCYAapCTBEHHOr0 00pa30BaTENLHOTO CTaHIApTa
cpenHero ooéiiero o0pa3oBaHMsl, C YIETOM COBPEMEHHBIX MHUPOBBIX TPEeOOBAHUMU, MPEABIBIAEMbIX K
MaTeMaTH4ecKoMy 00pa3oBaHUIO, M TpaauLUi poccuiickoro oOpa3zoBaHus. Peanmmzanus mporpammsl
O6€CH€‘-II/IB3.GT OBJIAICHUC KIIIOYCBBIMU KOMIICTCHIUAMMA, COCTABJIAIOINUMU OCHOBY IJId CaMOPAa3BUTHA
U HENPEepPBIBHOTO 00pa30BaHUs, IEIIOCTHOCTh OOMICKYIbTYpPHOTO, TUYHOCTHOTO M IO3HABATEIHHOTO
Pa3BUTHA JUYHOCTH 00YHAIOIIHXCS.

HEJIM U3YUYEHUSA YYEBHOI'O KYPCA

BaxHoCTh y4eOHOTO Kypca T€OMETPHH Ha YPOBHE CPEIHEro 001iero oopazoBanus 00ycIoBIeHa
MPAKTUYECKON 3HAYMMOCTBIO METAIPEJAMETHBIX M MPEIAMETHBIX PE3yJIbTaTOB OOYUYCHUS ICOMETPUH B
HANpPAaBJICHUU  JIMYHOCTHOTO  pa3BUTHS  oOydaromuxcs, (opMmupoBaHus  (yHKIHOHATBHON
MaTeMaTHYECKON TPAaMOTHOCTH, M3Y4YEHHUSI OPYTruX y4eOHBIX AMCUMIUIMH. Pa3zBuTtHe y oOydaronimxcs
NPaBUIBHBIX TPEACTABICHUH O CYIIHOCTH W TPOUCXOXKICHHH T'E€OMETPUYECKUX aOCTPaKIIH,
COOTHOILICHUH PEAJbHOTO M UICATBHOT0, XapaKTepe OTPAKCHHUS MATEeMAaTUYCCKOW HAYKOH SIBICHUH U
MPOIIECCOB PEaTbHOTO MHpa, MECTE€ TI'E€OMETPUUM B CHUCTEME HayK U POJIM MaTeMaTU4eCKOro
MOJICIIMPOBAaHUSI B HAay4YHOM MO3HAHWM M B MPAKTHKE CIOCOOCTBYET (OPMHPOBAHUIO HAYYHOTO
MHUPOBO33PEHHUSl y4allUXcs, a TaKKe KadeCTB MBIIUICHUS, HEOOXOAMMBIX Ui aJanTalud B
COBPEMEHHOM OOIIIECTBE.

I'eomeTrpust sABnseTCS OHUM M3 0A30BBIX MPEJAMETOB HA YPOBHE CpeAHEro olIiero oopa3oBaHus,
Tak Kak o00ecredynBaeT BO3MOXKHOCTh HW3YYEHHS KaKk JHCHUIUIMH E€CTeCTBEHHO-HAYYHOM
HaNpPaBJICHHOCTH, TaK U TYMaHUTAPHOM.

Jlornyeckoe MblluieHUe, GOpMHUPYEMOe MPU HU3YYEHHUH OOYUYalOIIMMUCS MOHSITUHHBIX OCHOB
T€OMETPHH U IOCTPOESHUH 1IETIOUKH JIOTHYECKUX YTBEPXKIECHUH B X0/1€ pellIeH s TeOMETPUYECKHX 3a/1ad,
YMEHHE BBIIBUTATH W ONPOBEPraTh TMIOTE3bI HEMTOCPEICTBEHHO HCIIONB3YIOTCS TPU PEIICHUHU 3amad
€CTeCTBEHHO-HAYYHOTO IIUKJIA, B YACTHOCTH U3 Kypca (pHU3HKH.

YMeHHne OpHEeHTHPOBAThCSA B MPOCTPAHCTBE MIPAET CYILIECTBEHHYIO POJb BO BCeX 00JacTAX
NesTeIbHOCTH yenoBeka. OpHeHTaIMs YeIoBeKa BO BPEMEHH U POCTPAHCTBE — HEOOXO0JMMOE YCIOBUE
€r0 COIMAIBLHOTO OBITHS, (hopMa OTPaKEHHsI OKPYKAIOIIETO MHpPA, YCIOBUE YCIICITHOTO MO3HAHUS U
aKTHBHOTO TIpeoOpa3oBaHUs NeHCTBHTENBHOCTH. OTeprpoBaHHE TPOCTPAHCTBEHHBIMH OOpa3amMu
00beIUHSET pa3Hble BUbI YIeOHOW U TPYAOBOM JESATEILHOCTH, SBISETCA OJHUM U3 MPOPECCHOHATBHO
Ba)XXHBIX KauyecTB, MOATOMY aKTyallbHa 3ajaua (OpMHUPOBAHUS y OO0yYAIOMIUXCS MPOCTPAHCTBEHHOTO
MBIIUIEHHUS KaK Pa3HOBUAHOCTH 00OPa3HOTO MBIIUICHHS] — CYIIECTBEHHOTO KOMITOHEHTA B TIOATOTOBKE
K MIPAKTUYECKOHN IEATEILHOCTH 110 MHOTUM HAITPABIICHHSIM.

Lenp ocBoeHMs mporpamMmbl yueOHOro kypca «l'eomeTpusi» Ha 0a30BOM ypoBHE OOyueHHs —
00111e00pa30BaTeIbHOE M OOIIEKYIBTYPHOE Pa3BUTHE 00YUAIOIINXCS yepe3 o0ecredeHrne BO3MOKHOCTH
NpUOOPETeHUS] M  WCIOJIb30BaHUSI CHUCTEMAaTHYECKUX TEOMETPHYECKUX 3HAaHWUH W JIEHCTBHH,
CenU(UIHBIX ~ TEOMETPUH, BO3MOXHOCTH  YCHENIHOTO  TPOJODKEHUS  00pa3oBaHUS 110
CMELUANBHOCTSAM, HE CBA3aHHBIM C NMPHUKJIAIHBIM UCIIOIB30BAaHUEM T€OMETPHH.

[Iporpamma mo reoMeTpun Ha 0a30BOM YpOBHE IpenHA3HAueHa JJIs OO0ydaroIuxcs CpeaHel
IIKOJIbI, HE UCTIBITHIBABIIMX 3HAYNTEIIFHBIX 3aTPYTHECHUH Ha YPOBHE OCHOBHOTO 00IIIero 00pa3oBaHusl.
Takum oOpazom, obyuaromuecs Ha 6a30BOM YPOBHE JI0JDKHBI OCBOUTH OOIIIHE MAaTEMAaTHYECKHE YMECHHUS,
CBSI3aHHBIE CO CIIEU(PUKON T€OMETPHH U HEOOXOTUMBIE JUTSI )KU3HU B COBpeMEHHOM obmiecTBe. Kpome
3TOT0, OHM UMEIOT BO3MOXKHOCTb U3YYUTh T€OMETPUI0 OoJiee Tiy0oKo, €CiIH B JabHEHIIIEM BOSHUKHET
HEOOXOMMOCTh B TEOMETPHUYECKHX 3HAHHSX B MPO(ECCHOHAIBHON eI TeIbHOCTH.



JlocTukeHue eI OCBOSHHSI MPOrpaMMbl 00ECIIeUNBAETCS PEILIEHUEM COOTBETCTBYIOLIUX 3a/1a4.
[IpuopureTHpiMu 3agadaMu OcBoeHUs Kypca «I['eomerpum» Ha 6a3oBoM ypoBHe B 10—11 kmaccax
SIBJISIIOTCSL:

e (opmupoBaHUE IPEICTABICHUS O TEOMETPUH KaK YaCTU MUPOBOU KYyJIbTYPBl U OCO3HAHHE €€

B3aMMOCBSI3U C OKPYKAIOIIMM MUPOM;

e (opmupoBaHUE MPEACTABICHUS O MHOTOIPAaHHUKAX W TejaX BpallleHUs KaK O Ba)KHEHIINX
MaTeMaTHYECKUX MOJIENAX, MO3BOJSIOMIMX ONMCHIBATH M HW3ydYaTh pa3HbIC SIBICHUS
OKpY>KaloIIero MUpa;

e (opMHUpOBaHHME YMEHHUS pAclO3HABaThb Ha YepTekKaxX, MOJEIAX M B pPEATbHOM MHpE
MHOTOTPAaHHHKH U TeJla BPAIICHUS;

® OBJIAJICHUE METOJIaMH PEIICHUs 3aj]ad Ha MOCTPOCHUS Ha N300paKEHUSIX MIPOCTPAHCTBEHHBIX
uryp;

e (opMHUpOBaHHE YMEHHUsS ONEPUPOBATh OCHOBHBIMU IMOHATHUSMH O MHOTOTPAaHHUKAX M TEIax
BpAIlICHUS U UX OCHOBHBIMHU CBOWCTBAMU;

® OBJIQJICHWE QITOPUTMAaMHU pEUICHHWS OCHOBHBIX THUIOB 3a/1a4; (OPMHPOBAHUE YMEHUS
MIPOBOJMTH HECIIOKHbBIE TOKA3aTEIbHBIE PACCYKACHUS B XOJI€ PEUICHHs CTEPEOMETPUUECKUX
3a/1a4 U 3a]1a4 ¢ MPaKTHUYECKUM COJIeP KaHUEM;

® pa3BHUTHE UHTEJIEKTYAJIbHBIX U TBOPUYECKHUX CIIOCOOHOCTEN 00ydaromuxcs, IO3HABATEIbHOM
aKTUBHOCTH, UCCIIEIOBATEILCKUX YMEHUH, KpUTHYHOCTH MBIIUICHUS;

e (opmupoBanue (QyHKIMOHAIBHON T'PaMOTHOCTH, PEJIEBAHTHON T'E€OMETPUH: YMEHHE
pacro3HaBaTh TPOSBICHUS T€OMETPHUYECKUX TOHATHH, OOBEKTOB M 3aKOHOMEPHOCTEH B
pEATbHBIX )KU3HCHHBIX CHTYAIUSIX U TIPU H3YYCHUH APYTUX yICOHBIX IPESIMETOB, IPOSBICHUS
3aBUCUMOCTEH M 3aKOHOMEpPHOCTEH, (OpMyIHpoBaTh MX Ha SI3bIKE F'€OMETPUHU U CO3J/1aBaTh
TreOMETPUUYECKHE MOJIENH, MPUMEHSATh OCBOCHHBI T€OMETPHUUECKHU ammapar JUisl pelieHus
MPAaKTUKO-OPUEHTHPOBAHHBIX  3a/la4, MHTEPIPETUPOBATh UM  OICHWBATH IOJyYCHHBIE
pe3yIbTaTHhI.

OTnu4UTENbHOM OCOOEHHOCTBIO HPOTrpaMMBbl SIBISETCS BKIIOYEHHE B KypC CTEPEOMETPUU B
Hayalie €ro M3Yy4eHHs 3a/ay, peliaeMblX Ha YPOBHE WHTYMTHBHOTO IO3HAHUS, M OINpeAeTIEHHBIM
oOpa3om opraHu3oBaHHas pa0oTa HaJ HHMH, YTO CIIOCOOCTBYIOT pPa3BUTHIO JIOTHYECKOTO U
MIPOCTPAHCTBEHHOTO MBIIIICHHS, CTUMYJIHPYET MPOTEKaHNE WHTYUTHBHBIX MPOIECCOB, MOTHBHPYET K
JanbHeHIeMy U3y4eHHIO ITpeIMeTa.

[Ipennourenue oTHaérecs  HArMIAAHO-KOHCTPYKTUBHOMY  MeTOny OOydyeHHs, TO  €ecCTb
TEOPETHYECKHE 3HAaHUS HMEIOT B CBOCH OCHOBE YYBCTBEHHOCTh IPEIMETHO-TIPAKTHIECKOM
NeSTeTbHOCTH. Pa3BUTHE MPOCTPAHCTBEHHBIX IMPEICTABICHHUNA Yy YYalIUXCS B Kypce CTEPEOMETPUH
NPOBOJIUTCS 3a CYET pelIeHMs 3aJad Ha CO3[JaHHe MPOCTPAHCTBEHHBIX O0pa3oB M 3ajJady Ha
ONEPUPOBAHUE TPOCTPAHCTBEHHBIMU oOpazamu. Co3naHue oOpas3a MPOBOJUTCS C OMOpPOH Ha
HaTJSITHOCTh, a ONEPUPOBaHUE OOpa3oM — B YCIIOBHSIX OTBIICUEHHS OT HATJISITHOCTH, MBICICHHOTO
M3MEHEHHS €r0 HCXOHOTO COMICPKaHMS.

OcHoBHbIE conepkarenbHble TUHIH Kypca «'eomerpun» B 10—11 kimaccax: « MHOTOrpaHHUKNY,
«[IpsiMble ¥ TUIOCKOCTH B TIpocTpaHcTBe», «Tema BpamieHus», «BeKTOpbl W KOOPAWHATHI B
npoctpaHcTBe». DopMupoBaHHe JOrHYECKHX YMEHUN pacipeessieTcss He TOIBKO M0 CoiepiKaTeIbHbIM
JIUHUSM, HO U TI0 ToJIaM 00y4YeHHs Ha YPOBHE CPEAHETO 00IIero oopa3oBaHusl.

Copep:xanue 00pa3oBaHuUs, COOTBETCTBYIOIIEE MPEIMETHBIM pe3ysibTaTaM OCBOEHHUsI paboueit
IPOrpaMMbl, paclpenelNéHHbIM 10 ToAaM OOy4YeHMs, CTPYKTYPHPOBAHO TaKHMM 00pa3oM, YTOOBI
OBJIAJICHHEC TCOMETPUYECKUMH TOHATUSIMH W HaBBIKAMH OCYIICCTBISJIOCH MOCIEAOBATEIbHO U
MOCTYMNATeNbHO, ¢ COOMIOICHNEM MPUHIUIA TPEEMCTBEHHOCTH, YTOObI HOBbIE 3HAHUS BKIIOYAIIUCH B
OOIIyI0 CHCTEMY T€OMETPUICCKUX MPEACTABICHUN 00YJaIOMUXCsl, paCIIupssl U yriryousisi €€, o0pa3yst
MIPOYHBIC MHOXKECTBEHHBIE CBSI3H.



MECTO YYEBHOI'O KYPCA B YYEBHOM IIJTAHE

Ha u3yuenue reomerpuu otBoautcs 2 yaca B Hezemto B 10 kinacce u 1 yac B Henemo B 11 kiacce,
BCEro 3a JiBa rojaa ooydenus - 102 yaeOHBIX daca.



COJAEP)KAHUE YYEBHOI'O KYPCA
10 KJIACC

IIpsiMbI€e ¥ IVIOCKOCTH B IPOCTPAHCTBE

OcHOBHbIE NOHATUS CTepeoMeTpuH. Touka, mpsMasi, IIOCKOCTb, MPOCTpaHCTBO. IloHsATHE 006
AKCHOMAaTHYECKOM ITIOCTPOCHUH CTEPEOMETPUH: AKCUOMBI CTEPEOMETPHUHU U CIEACTBUS U3 HUX.

B3anMHOe pacrnosioKeHUE NPsMBIX B IPOCTPAHCTBE: IEPECEKAIOLIMECS, IapajlUIe/IbHbIE H
CKpeIlMBaroIuecs npsamele. [lapamienbHOCTs NPSAMBIX U INIOCKOCTEH B IIPOCTPAHCTBE: MapajlleIbHbIe
IIPsIMBIE B IPOCTPAHCTBE; NAapPAIUIEIBHOCTD TPEX MPSMBIX; APAJUIEIBHOCTD IPSIMOU U IIJIOCKOCTH. Y TIIBI
C COHANPABJICHHBIMA CTOPOHAMM; YrOJI MEXKIYy IpsMBIMU B IpocTpaHcTBe. llapamnensHOCTb
IJIOCKOCTEM: IapajulelbHble IUIOCKOCTH; CBOMCTBA IApajUIENbHBIX IUIOCKOCTEH. IIpocreimme
IIPOCTPAHCTBEHHBIE (UTYPBI HA MJIOCKOCTU: TETPa3p, KyO, napajiesenumnes; IoCTpOeHUE CEYeHUH.

[lepneHIUKYNAPHOCTh NMPSAMOM M IUIOCKOCTH: NEPHEHAMKYISAPHBIE NPSMBIE B IPOCTPAHCTBE,
IIPSIMBIE MapAJUICIIbHBIC U IEPIIEHAUKYJIAPHBIE K INIOCKOCTH, IPU3HAK EPIEHIUKYISIPHOCTH IPIMOHN U
IJIOCKOCTH, TEOPEMA O MPSIMOU MEPIEHINUKYIAPHOU INIOCKOCTU. YTJIbI B IIPOCTPAHCTBE: YIOJ MEXAY
IPSIMON M IUIOCKOCTBIO; IBYTPaHHBIA YIroJl, JMHEHHBIA yroj ABYyrpaHHoro yriua. Ilepnenaukynsp u
HAKJIOHHBIE: PACCTOSIHUE OT TOYKH O INIOCKOCTH, PACCTOSIHUE OT MPSAMOM 10 IJIOCKOCTH, MPOEKLUS
¢burypsl Ha TIOCKOCTH. llepneHIUKYISIPHOCTD IUIOCKOCTEH: NMpPU3HAK MEPHEHIUKYIIPHOCTH JIBYX
mrockocreil. Teopema 0 TpEX MepHEeHIUKYIISIpax.

MHOrorpaHHuKHa

IlonsiTiE MHOrOrpaHHHMKAa, OCHOBHBIE 3JIEMEHTHl MHOTOIDAHHUKA, BBIIYKJIBIE W HEBBIMYKJIbIE
MHOT'OTPaHHUKH; pa3BEPTKAa MHOrorpaHHuka. [Ipm3ma: N-yrospHas npusma; I'paHH U OCHOBAaHUSA
MIPU3MBI; IpsiMasi 1 HaKJIOHHAs MpU3Mbl; OOKOBas U IMOJIHAs OBEPXHOCTh NMpu3Msbl. [lapamnenenunen,
IIPSAMOYTOJIBHBIA Tapajulelienunes; U ero cBoicrTBa. Ilupammupa: n-yronpHas nupamMuaa, I'paHd U
OCHOBaHHE NHUpaMHbl; OOKOBas W TMOJHAs IOBEPXHOCTh MUPAMUIbl; NpaBUIbHAs U yCe4YEHHas
nupamMuzia. DJIEeMEHThl IpU3Mbl U nupamuabl. [IpaBuiibHble MHOTOTPAaHHUKU: TOHSATHE MPAaBUIBHOIO
MHOT'OTPaHHUKA; ITPaBUJIbHAS IPU3MA U IIPABUIIbHAS IMPAMK/IA; ITPAaBUJIbHAS TPEYTOJIbHASI TUPAMUJIA U
NpaBUJIBHBIN TeTpadap; KyO. [IpeacraBienne o NpaBUIIbHBIX MHOTOTPAHHUKAX: OKTAd/p, A0AEKadp U
ukocadip. CedyeHns Mpu3Mbl U TUPAMHUJIBL.

CuMMeTpusi B IPOCTPAHCTBE: CUMMETPHSI OTHOCUTEIBHO TOUKH, MIPSIMOM, TNIOCKOCTH. DJIEMEHTHI
CUMMETPHUH B NTpaMUJax, MapajuieJenuIe ax, NpaBUIbHbBIX MHOTOTPaHHUKAX.

Boruncnenue 31€MEHTOB MHOTOTPaHHMKOB: péOpa, nuaroHanu, yribl. Ilnomans ©GokoBoit
MOBEPXHOCTU M IOJIHOW MOBEPXHOCTH NMPSMOU MPHU3MBI, IUIOIIAAb OCHOBaHMMU, TeopeMa 0 OOKOBOM
MOBEPXHOCTU MpsiMOM Tpu3Mbl. [lnomans OOKOBOM MOBEPXHOCTH M TOBEPXHOCTH MPABUIBLHOMN
MUpaMHJIbl, TeopeMa o Iulomiaau yceu€HHo mupamuabl. [lonstue 06 o6béme. OOBEM MUpamMHIbI,
MIPU3MBL.

[TonoGHbIe Tena B npocTpancTBe. COOTHOIIEHUS MEXKY IIJIOMIAAIMH TOBEPXHOCTEH, 00bEMamMu
MOI00HBIX TE.

11 KJIACC

Tena BpaleHnus

[unmuuapuyeckass MOBEPXHOCTb, OOpasylolmue  LHWIMHAPUYECKOH  MOBEPXHOCTH,  OCh
MUAJTUHIPUYECKON MmoBepXxHOCTH. L{umuHap: ocHOBaHMs M OOKOBasi MOBEPXHOCTh, OOpa3yroIias U OCh;
101 Ib OOKOBOM M MOJTHON IMTOBEPXHOCTH.



Konnueckas moBepxHoCTh, 00pa3yronue KOHMIECKOH MOBEPXHOCTH, OCh M BEPIITMHA KOHHYECKOM
noBepxHocTu. KoHyc: ocHOBaHMEe M BeplIMHA, 00pa3ylolias M OCh; IUIOIAAb OOKOBOW M MOJHOM
MOBEPXHOCTHU. Y CEU€HHBIN KOHYC: 00pa3yroIIre U BEICOTA; OCHOBAHUS M OOKOBAsi TOBEPXHOCTD.

Chepa u map: meHtp, paaudyc, AMAMETP; IUIOMIAAb IOBEpPXHOCTU cdepbl. B3aumHoe
pacnosoxeHue cepsl U MIIOCKOCTH; KacaTellbHas INIOCKOCTh K cdepe; miomanb chepsl.

N300paxkeHune Ten BpalieHus Ha MII0CKOCTH. Pa3BépTka muiIuHApa U KOHYcA.

KomOuHanmu Ten BpalieHUs ¥ MHOTOIPAaHHUKOB. MHOTOIpaHHHK, ONHUCAHHBIA OKOJIO C(epsl;
cdepa, BliucaHHasi B MHOTOTPAHHUK, WM TEJI0 BpallleHUsl.

[Tonsitue 06 00BEMe. OCHOBHBIC CBOMCTBA 00BEMOB Tell. Teopema 00 00bEME TPAMOYTOIBHOTO
napajiesienumnesa u ciueacTeus u3 He€. O0bEM nunuHapa, konyca. O0BEM mapa u iomaab chepsl.

[TonoGHbIe Tena B nmpocTpancTBe. COOTHOIICHUS MEXKY IIJIOMIAIMH TIOBEPXHOCTEH, 00bEMamMu
MOIOOHBIX TEIL.

Ceuenus muMHApa (MapajuIeTbHO U MEPIEHANKYISIPHO OCH), CEYeHHsI KOHyca (mapajuielbHOe
OCHOBAHUIO U MPOXOSIILEE Yepe3 BEPILINHY), CEUCHHUS 11apa.

BexkTopbl M1 KOOPAUHATHI B IPOCTPAHCTBE

BekTop Ha miockoctd M B mpocTpaHCTBE. CJ0KE€HHE U BBIUMTAHHE BEKTOPOB. Y MHOKEHHE
BEKTOpa Ha uwucio. Pa3noxkeHne BekTOpa IO TpPEM HEKOMIUIAHApHbIM BekTtopaM. IIpaBuio
napajuienenunena. Pemienue 3anad, CBS3aHHBIX C IPUMEHEHUEM IPABUJ JEUCTBUH C BEKTOPAMHU.
[IpssMoyronbHas cucrteMa KoopauHar B npocrtpancTse. Koopaunarsl BekTopa. IIpocreiimue 3anauu B
KOOpAMHATaX. YTON MeXIy BekTopamu. CkaJsipHOE NMPOM3BEIECHHE BEKTOPOB. BplunciieHHe yriioB
MEXIy NPSIMBIMU U TUIOCKOCTMU. KOOpAMHATHO-BEKTOPHBIM METOJ] NP PEIICHUH T'€OMETPUUYECKUX
3a/1a4.



IIJTAHUPYEMBIE PE3YJIbTATDBI
JIMYHOCTHBIE PE3YJIBTATBI

JIn4HOCTHBIE pe3ynbTaThl OCBOCHHUSI TIpPOrpaMMbl ydeOHOTO mpeamera «MareMaTrkay
XapaKkTepU3yIOTCS:

I'paxxnanckoe BocnuTaHue:

c(hOPMHUPOBAHHOCTHIO TPAKITAHCKON MO3ZUIIUN 00YUYAIOIIETOCs KaK aKTHBHOTO M OTBETCTBEHHOTO
YJICHa POCCHMCKOTO OOINECTBa, MPEACTABICHUEM O MATEMaTHYECKUX OCHOBax (PYHKIIMOHHUPOBAHHS
pPa3IMYHBIX CTPYKTYp, SIBJICHHUM, MPOIEAYpP TPaXAaHCKOro ooOmiecTBa (BBIOOPHI, OMPOCH W IIp.),
YMEHHEM B3aUMOJCHCTBOBATh C COLUATBHBIMA WHCTUTYTAMHU B COOTBETCTBHH C WX (YHKIUSMHU U
Ha3HAYCHUEM.

IIaTpuoTHYeCKOe BOCTIMTAHME:

c(OPMHUPOBAHHOCTHIO POCCUUCKON TpakIaHCKOW HICHTHUYHOCTU, YBXKEHUS K MPOLLIOMY U
HACTOSIIEMY POCCHMCKOW MaTEMAaTHKH, LIEHHOCTHBIM OTHOLIEHUEM K JOCTHMKEHHSIM POCCUUCKUX
MAaTEMaTUKOB U POCCHUICKOM MAaTEMATUYECKOM LIKOJIbI, K MCIIOJb30BAHHUIO ATUX JTOCTHKEHUHN B APYTUX
HayKax, TEXHOJIOTHSIX, cepax SIKOHOMHUKHU.

JlyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMSA

OCO3HAaHHEM JyXOBHBIX IICHHOCTEH POCCUICKOTO Hapoaa; chOPMUPOBAHHOCTHIO HPABCTBEHHOTO
CO3HAHUs, ITUYECKOTO MOBEACHUSA, CBSI3aHHOTO C MPAKTUYECKUM ITPUMEHEHUEM JOCTHUKEHUN HAYKH U
JeSITeNIbHOCTBhIO YUEHOT0; OCO3HAHUEM JIMUYHOTO BKJIa/la B TOCTPOCHUE YCTOMYHUBOTO OYAYIIETO.

IcTeTHYECKOE BOCIUTAHUE:

ACTETHYECKUM OTHOIICHHUEM K MHUPY, BKIIOYAs 3CTETHKY MaTeMaTUYECKUX 3aKOHOMEPHOCTEW,
00BEKTOB, 3a/lay, PEIICHWH, pPACCYXACHUI; BOCIPUUMYHUBOCTHIO K MATEMAaTHYECKUM acCIeKTam
Pa3IMYHBIX BUJOB UCKYCCTBA.

du3nyecKkoe BOCIUTAHME:

c(hOpMHUPOBAHHOCTHIO YMEHUS MPUMEHITh MaTeMaTUUECKHE 3HAHHUS B MHTEPECaX 3/I0POBOTO H
0e3omacHOr0 00pa3a >KM3HU, OTBETCTBEHHOTO OTHOIICHHUS K CBOEMY 3JI0POBBIO (3J0pOBOE MHUTAHHE,
cOanmaHCUpPOBAaHHBIA PEXKUM 3aHATHH M OTABIXA, perynspHas (Gu3nueckas aKTHBHOCTD); (DU3HUECKOTO
COBEPLIECHCTBOBAHMS, IIPU 3aHATUAX CIIOPTUBHO-03I0POBUTEIILHON IESATEIBLHOCTHIO.

TpynoBoe Bocnnuranue:

TOTOBHOCTBIO K TPYAY, OCO3HAHHUEM IIEHHOCTH TPYAOJIIO0HUS; UHTEPECOM K Pa3audyHbIM chepam
PO eCCUOHAIBPHON JIEATETLHOCTH, CBS3aHHBIM C MaTEMaTUKOW WU €€ MPUIIOKCHHSIMHU, yYMEHHEM
COBEpIIIaTh OCO3HAHHBINM BBIOOP Oymyiell mpodeccuu W pealn30BBIBATH COOCTBEHHBIE KH3HECHHBIC
IUJTaHBI; TOTOBHOCTBHIO M CIIOCOOHOCTBIO K MaTeMaTHYeCKOMY OOpa3OBaHHI0 U CaMOOOPAa30BAHHIO HA
MPOTSKEHUW BCEW KU3HHW; TOTOBHOCTHIO K AKTUBHOMY YYACTHIO B PEIICHHM MPAKTUYECKUX 3a7ad
MAaTeMaTU4YECKO HAIPaBICHHOCTH.

IKoJ0ruYecKoe BOCIUTAHHE:

c(OPMUPOBAHHOCTHIO ~ DKOJIOTMUECKON  KyAbTYphl, TOHUMAHHEM BIUSHUA  COIMAIBHO-
SKOHOMHUYECKHX MPOIECCOB HA COCTOSTHUE MTPUPOTHOMN U COIIMAIBHON CPEe/TbI, 0CO3HAHUEM III00aTEHOTO
XapakTepa SKOJOTUYECKHX MpoOJeM; OpHUEHTallMe Ha MPUMEHEHHWE MATEeMaTHYECKUX 3HAHWM IS
pelIeHus 3a/1a4 B 00JIaCTH OKPYXKAIOMICH Cpe/ibl, IITAHUPOBAHUS MTOCTYITKOB U OIEHKU UX BO3MOYKHBIX
IIOCJIEICTBUM JIJISL OKPYKAIOILEH CPEBI.

I{leHHOCTH HAYYHOTO TTO3HAHUS:

c(hOpPMHUPOBAHHOCTHIO MHUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHUS
HayKd U OOIIECTBEHHON MPAaKTUKU, TOHUMAHUEM MaTeMaTHYEeCKOH HayKd Kak cepbl 4eToBeYeCKOn
NEATEIIbHOCTH, 3TANOB €€ pa3BUTUS M 3HAYMMOCTH Ui PA3BUTHUs LUBUIIM3ALMU; OBJIAJECHUEM SI3BIKOM
MAaTeMaTUKH W MATeMaTUYECKON KyJIbTYpOM Kak CpEACTBOM I[IO3HAHHUS MHPA; TOTOBHOCTBHIO
OCYILIECTBJIATh MPOEKTHYIO U UCCIIEIOBATENBCKYIO AEATEIbHOCTh MHIUBUAYAJIBHO U B TPYIIIIE.



METANIPEJMETHBIE PE3YJIbTATBI

MertanpeamMeTHble pe3yJibTaThl OCBOEHHUS IIporpaMMbl yueOHoro mnpeamera «MaTemaTukay

XapaKTePU3YIOTCS OBJIAJICHUEM YHUBEPCAIbHBIMU HO3ZHABAMENbHBIMU OCUiCMBUSMU, YVHUBEPCATbHIMU
KOMMYHUKAMUBHBIMU OCUCTBUSIMU, YHUBEPCATbHBIMU Pe2YIAMUBHIMU OeUCMEUSMU.

1) Vuueepcanvuvie noznasamenwvuwvie Oeticmeus, obecneyusaiom Gopmuposanue 0OA306bixX
KOCHUMUBHBIX NPOYEcco8 00y uanuuxca (0ceoeHue Memooo8 HNO3HAHUSA OKPYHICAIWe20 Mupa;
npUMeHeHUe T02UUeCKUX, UCCIe008AMeNbCKUX Onepayull, yMeHul pabomams ¢ uHghopmayuetr).

Ba3oBble Jjornueckue aeicTBHA:

BBISIBJIATh M XapaKTE€pPHU30BaTh CYIIECTBEHHbIE IPU3HAKKM MAaTEeMaTHUYeCKHX OOBEKTOB,
MOHATUH, OTHOIIEHUM MEXIy MOHATUAMH; (OPMYJIHUPOBATh OIPEIEICHHUs] IOHITUH;
YCTaHABJIMBATh CYIIECTBEHHBIH NMPHU3HAK KIACCU(HUKAIMH, OCHOBAHUS IS OOOOIIEHHS U
CpPaBHEHHUs, KpUTEPUN ITPOBOAMMOIO aHAJIN3a;

BOCIPUHUMATh, (OpPMYIHpOBaThL M NPEOOPA3OBbIBATh CYXKIACHUS: YTBEPAUTEIbHbIE WU
OTpHLIATENIbHBIE, €TUHUYHBIC, YACTHBIE U O0IUE; YCIOBHbIE;

BBISIBIIITh MaTEMAaTUYECKHE 3aKOHOMEPHOCTH, B3aUMOCBS3M M MPOTHBOpEYHs B (akTax,
JAHHBIX, HAOJMIOJEHUAX U YTBEPXKACHUAX; MpeularaTb KpPUTEPUU JUIsl  BbISABICHUS
3aKOHOMEPHOCTEN U IPOTUBOPEUUIL;

JIeJIaTh BBIBOJBl C HCIOJB30BAHWEM 3aKOHOB JIOTMKH, JEAYKTUBHBIX W HWHAYKTHUBHBIX
YMO3AKJIFOUEHUH, YMO3aKIIIOUEHH 110 aHAJIOTUH;

IIPOBOJIUTH CAaMOCTOSITEJIBHO JJOKa3aTeIbCTBA MAaTEMaTUUECKUX YTBEPKACHUHN (IIpsIMbIE U OT
IIPOTUBHOI0), BBICTPAWBaTh apryMEHTALMIO, IPUBOAMUTH IPUMEPHl M KOHTPIPUMEPHI;
000CHOBBIBaTh COOCTBEHHBIE CYKJACHHS U BHIBOJIBI;

BBIOMpPATh CIOCOO pemieHust yueOHOHM 3a1a4un (CpaBHUBATh HECKOJIBKO BapUaHTOB PELICHUS,
BbIOMpaTh HanOoJIee MOIXOIAIMINN C YYETOM CaMOCTOSITENIbHO BBIJICIIEHHBIX KPUTEPUEB).

Ba3oBble ncciiegoBaTeLCKHE JelCTBHA:

HCIIOJIb30BaTh BOIPOCHI KaK MCCIEA0BATENbCKUN MHCTPYMEHT MO3HaHUS; (HOPMYyIUPOBATH
BOTIPOCHI, (PUKCUPYIOIIUE MPOTHBOPEUUE, MpoOJIeMy, yCTaHABJIMBAaTh MCKOMOE M JIaHHOE,
(bopMHPOBATh THIIOTE3Y, APTYMEHTHPOBATH CBOIO MO3UIIHI0, MHCHHE;

MPOBOJIUTh  CAMOCTOSITENILHO  CIUIAHMPOBAHHBIM ~ OKCIIEPUMEHT,  HCCJICIOBaHHE  I10
YCTAHOBJICHHIO OCOOCHHOCTEH MaTeMaTH4ecKoro oObEKTa, SIBJICHUS, MPOIECCa, BBISIBICHHUIO
SaBHCHMOCTeﬁ Me)K)Iy O6T)CKTaMI/I, SABJICHUSAMH, HpOHeCCaMI/I;

CaMOCTOSITENILHO (OPMYJIUPOBATh OOOOIICHUST M BBIBOJBI TI0 pe3yJbTaTaM IMPOBEAEHHOTO
HAOJTIOICHNS, UCCIICIOBAHMSI, OICHUBATH JOCTOBEPHOCTH MOJIYUYEHHBIX PE3YJITATOB, BHIBOIOB
# 0000IIEHHI;

HpOFHOSI/IpOBaTI) BO3MO>XKHOC paSBI/ITI/Ie npouecca, a TAK)XEC BbIIBHUT'ATH Hpe)IHOJ'IO)KeHI/IH O €Tro
Pa3BUTHH B HOBBIX YCIIOBHUSX.

Pabora ¢ undopmanmeii:

BBISBJIATH JIe(UIIUTE HHGOPMAIIUH, TaHHBIX, HEOOXOMUMBIX JJisSi OTBETA HA BOMPOC W IS
pellIeHus 3a/1a4H;

BbIOMpaTh  MHPOPMALMIO U3  HUCTOYHHUKOB  DPA3MUYHBIX  THUIIOB, AaHAJIW3HPOBATH,
CHCTEMATH3MpPOBAaTh W HMHTEPIPETUPOBATh HH(GOPMAIMIO PA3IMYHBIX BUIOB U (QOpPM
MIPEICTABIICHHS,

CTPYKTYpUPOBaTh MH(OPMAIIHIO, IPEACTABIATH €€ B Pa3IHMUHBIX (OpPMax, WILTIOCTPUPOBATD
rpauvecKu;

OLIEHUBATh HAJAEKHOCTh HH(POPMAIIMU TIO CAMOCTOSTENILHO CHOPMYITHPOBAHHBIM KPHUTEPHSIM.



2) Yuueepcanvuvie KommyHukamuenwvle Oelicmeus, 00ecneyusaom CcooOpMUposanHoCnmy
COYUANBHBIX HABLIKO8 00YUAIOUWUXCAL.
Oo0menmne:

BOCIIPUHMMATh U (OPMYJIHMPOBATH CYKICHHUS B COOTBETCTBHM C YCJIOBHUAMHU H IEIISAMHU
0O0IIeHUS; SICHO, TOYHO, TPAMOTHO BBIPa)KaTh CBOIO TOUKY 3PEHUS B YCTHBIX U MHCbMEHHBIX
TEKCTaX, JaBaTh MOSICHEHUS IO XOAY PELICHUs 3aJauyd, KOMMEHTHPOBATh MOJYyYECHHbBIN
pe3ynbTart;

B X0/ie¢ O0CYXIEHHUs 3a/JaBaTh BOIPOCHI IO CYHIECTBY OOCYXIaeMOil TeMbl, IpPOOJIEMBI,
pelaeMoil 3a1auu, BbICKa3bIBaTh UJIEU, HALlEJIEHHbIE HA TIOUCK PEIICHHUS; COIIOCTABIATh CBOU
CYXXIIEHUS C CY)KICHUSAMU JIPYTUX YYACTHUKOB IMAJIOTa, 0OHAPYKUBATh PA3INYHE U CXO/ICTBO
MO3UIMI; B KOPPEKTHOM (hopme (PopMyTupoBaTh pa3HOTIIACHUS, CBOM BO3PAKEHHS,
MIPEICTABIATh PE3YJAbTaThl pEIICHUs 3a7aud, SKCIEPUMEHTa, HCCIEN0BAaHUS, IPOEKTa;
CaMOCTOSITENILHO BBIOMpPaTh (OpMAT BBICTYIUIGHHSI € Y4€TOM 3aJad Mpe3eHTAlUd U
0COOCHHOCTEH ayAUTOPUH.

CoTpyaHnuecTBo:

IIOHMMaTh W MCIIOJIb30BaTh MPEUMYIIECTBA KOMAHIHONM M MHIMBUAYAJbHOW pabOThl MpHU
pelieHnr Y4eOHbIX 3ajay; NPUHUMATh LEJIb COBMECTHOM J€ATENbHOCTH, IIJIAaHUPOBATh
OpraHMU3aIMI0 COBMECTHOM pabOThI, pacpeaeiisaTh BUILI pabOT, TOTOBApUBATHCS, 00CYKIATh
Ipolecc U pe3yabTaT paboThl; 000011aTh MHEHHS HECKOJIBKUX JIIO/IEH;

Y4acTBOBaTh B TPYNIOBBIX (opmax paboTbl (0OCYXKIeHHS, OOMEH MHEHHH, «MO3TOBBIE
LITYPMBI» U HHBIE); BBINOJHATH CBOK 4YacThb pabOThl U KOOPAMHUPOBATH CBOU JIEHCTBUS C
JIPYTUMH 4YI€HAaMU KOMAaH[bl; OLIEHMBAaTh KAaueCTBO CBOEr0 BKJIaJa B OOLIMH NMPOIYKT IO
KpUTEpUSIM, C(HOPMYJIMPOBAHHBIM YYACTHUKAMH B3aUMOJIEHCTBUS.

3) Vuueepcanvhvie pezynsamuenwvie Oeiicmeus, obecneuusarom @GopMuposanue CMblCI06bIX

YCMAaHOBOK U HCUSHEHHbIX HABbIKOG JIUYHOCMU.
Camoopranmu3anus:

COCTABIIATH IJIaH, AITOPUTM PELISHHUs 3ajauil, BBIOUPATh CIIOCO0 pelIeHus ¢ y4ETOM
UMEIOIINXCS PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTHPOBATh U KOPPEKTUPOBATh
BapHaHThI PELICHUH ¢ y4€TOM HOBOM HH(DOpMAaLINHL.

CaMOKOHTPOJIb:

BJIaJIeTh HAaBbIKAMM MO3HABATEILHOM pe(IeKCHN KaK OCO3HAHUS COBEPIIAEMBIX IEHCTBUNA U
MBICIUTENIBHBIX ~TPOIECCOB, HUX pE3yJbTaTOB; BIAJETh CIOCO0AMU  CaMOIPOBEPKH,
CaMOKOHTPOJIS ITPOLIECcCca U pe3yiIbTaTa PELIeHUsI MaTeMaTHYECKON 3a1aui;

MpeIBUJIETh TPYAHOCTH, KOTOpPbIE MOTYT BO3HUKHYTh MpPH pPELIEHUH 3a/ladl, BHOCHUTH
KOPPEKTHBBI B JIEITEILHOCTh HA OCHOBE HOBBIX OOCTOSITENILCTB, IAHHBIX, HAWJICHHBIX OIIUOOK,
BBISIBJIEHHBIX TPYJHOCTEH;

OLIEHUBATh COOTBETCTBHE PE3yJbTaTa IEIH U YCIOBUSIM, OOBACHATH MPUUYUHBI JOCTHIKEHHS
WIA HEIOCTHKEHUS PpEe3yJlbTaTOB JEATENIbHOCTH, HAaXOAWTh OLIMOKY, JaBaTh OLIEHKY
MPUOOPETEHHOMY OIIBITY.

HNPEIMETHBIE PE3YJBbTATHBI

10 KJIACC

OnepupoBarh NOHATUAMM: TOYKA, IPSAMasi, INIOCKOCTb.

IIpuMeHATh aKCMOMBI CTEPEOMETPHH U CIIEACTBUS U3 HUX IIPH PEIICHUN T€OMETPUYECKUX 3a/1ay.
OnepupoBarh NOHATHAMU: NAPAILIEIBHOCTD U MEPIEHAUKYIISIPHOCTD MPSAMBIX U IUIOCKOCTEH.
KnaccuguiupoBaTb B3auMHOE PacHoOI0KEHHUE MPSMBIX U IUIOCKOCTEH B MPOCTPAHCTBE.



OrnepupoBaTh MOHATHSIMH: JABYTPAaHHBIA YroJ, TpaHH JBYIPaHHOTO yriia, pedpo IBYTPaHHOTO
yIJIa; TUHEHHBIN YroJl ABYTPAHHOTO yIvia; TpagyCcHas Mepa IBYIPaHHOIO yIJIa.

OHepI/IpOBaTL MOHATHUAMU: MHOT'OI'PAaHHUK, BBIHYKJILII;'I u HeBbIHYKHBIﬁ MHOT'OI'paHHUK, 3JICMCHTLIL
MHOT'OI'PaHHHKA, IPABUIIbHBI MHOTOTPaHHHUK.

Pacrio3HaBaTh OCHOBHBIC BH/BI MHOTOTPaHHUKOB (IIHpaMHIa; MpU3Ma, MPSIMOYTOJIbHBIN
napaiesienumne, Kyo).

KrnaccudunupoBars MHOTOTpaHHUKH, BBIOWpAsi OCHOBAHMS IS Kiaccu(UKanuu (BBITYKJIBIE U
HEBBINTYKJIbIC MHOTOTPAHHUKY; IPABUIIbHBIC MHOTOTPAaHHHMKH; MHpPSIMbIE M HAKIOHHBIC IPU3MBI,
napasuIeIICUIIe/IbI).

OHepI/IpOBaTL MOHATHUAMU: CCKYyIIad IMJIOCKOCTb, CCUCHUEC MHOI'OIPAaHHUKOB.

OOBSACHATH MPUHIUIIBI TIOCTPOCHUS CEYCHUM, UCTIONB3YSI METO CIIE/IOB.

CTpOUTH CeUCHUS] MHOTOTPAHHUKOB METOJIOM CJIC/IOB, BHIIIOJHATH (BBIHOCHBIEC) IJIOCKHE YEPTEIKH
U3 PHCYHKOB IPOCTHIX 00BEMHBIX (DUTYp: BHI CBEPXY, COOKY, CHU3Y.

Pemarsn 3aa4u Ha HAXOXKACHUC TI'COMCTPUYCCKHUX BCIWYUH I10 06pa3uaM WK aJIrOpuTMam,
IMPUMCHAA U3BECTHBIC aHAJIMTHYCCKUC MCTOABI ITPU PCHICHUH CTAHAAPTHLBIX MATEMATUYCCKUX 3a1a4 Ha
BBIYHCIICHUE PACCTOSIHUI MEXIY ABYMSI TOYKAMH, OT TOYKH JI0 IIPSMO¥i, OT TOYKH JI0 IUIOCKOCTH, ML
CKPELIMBAOIIUMHUCS IPSMBIMH.

Pemarsn 3aa4u Ha HAXOXKACHUC I'COMCTPUUYCCKHUX BCIWYUH I10 06pa3uaM HUJIn aJIropuT™Mam,
MPUMCEHAA U3BECTHBIC aHAJIUMTHUYCCKUC MCTOABI ITPU PCHICHUH CTAHAAPTHBIX MATEMATHYCCKUX 3aaa4 Ha
BBIYMCIICHUE YIJIOB MEXIY CKPCIIUBAIOIIMMUCS MPSIMBIMH, MEXKIY MPSIMOU H IUIOCKOCTBIO, MEXKIY
IUIOCKOCTSIMH, JIByTPaHHBIX YIJIOB.

Berancnsate 00bEMBI M TUIOIIAIA MMOBEPXHOCTEH MHOTOTPAaHHUKOB (TIpH3Ma, MHpaMuia) C
MpUMEHEHUEM (QOpPMYJ; BBIUYUCIATH COOTHOLIEHUS MEXAY IUIOMIAJIIMU IOBEPXHOCTEH, 00BEMaMu
MOJJOOHBIX MHOTOTPAaHHUKOB.

OmepupoBaTh MOHATHSIMHU: CHMMETPHSI B TIPOCTPAHCTBE; LIEHTP, OCh M IUNIOCKOCTh CUMMETPHUH;
LEHTP, OCh U TIOCKOCTh CHMMETPUH (PUTYPBI.

W3Bnekarb, mpeoOpa3oBbIBaTh W HHTEPIPETUPOBATh HH(OPMALMIO O MPOCTPAHCTBEHHBIX
reOMEeTpUUYECKUX PUTypax, MPEACTaBIECHHYIO Ha YepTekKaX U pUCYHKaX.

[TpumeHsTh TeoOMeTprUecKre (PaKThI IS pELIEHUs CTEPEOMETPHUCSCKHX 3314, MTPEATOJIararInx
HECKOJIBKO II1ar0B PEIICHHsI, €CIH yCIOBHSI MPUMEHEHHS 3a1aHbI B SIBHOH (hopMme.

[IpuMeHATH mpocTENIME TPOrPAMMHBIE CPEJICTBA U DJIEKTPOHHO-KOMMYHUKAIIMOHHBIE CUCTEMBI
NPU PEIICHUN CTEPEOMETPHUCSCKHX 3a/1au.

[TpuBOIUTE MpUMEPBHl MaTEMAaTUYECKUX 3aKOHOMEPHOCTEH B MPUPOJIE M JKU3HH, PACIO3HABATH
NPOSIBIICHHUE 3aKOHOB TE€OMETPHH B MICKYCCTBE.

[IpuMeHATH NOJTydeHHBIE 3HAHUS HA IPAKTUKE: AHAIU3UPOBATh PEAJIBHBIE CUTYAIlUN U IPUMEHSTh
M3Y4YECHHbIE MOHATHS B MpoOIlecCce MOUCKA PEHIeHHUs] MaTeMaTUYeCKu c(hOpMYITHUPOBAHHOW MPOOJIEMBI,
MOJICTTUPOBaTh peajbHbIC CUTYallMd Ha SI3BIKE T'€OMETPHUH, HCCIIEAO0BATh MOCTPOCHHBIE MOJEIHU C
UCIIOJIb30BAHUEM TE€OMETPHUYECKHX TOHATHH M TeopeM, ammapara anreOpbl; pelaTh NpaKTHYECKHe
3aaa4u, CBA3aHHBIC C HAXO0XACHUEM I'COMCTPUYCCKUX BCJIMYNUH.

11 KJIACC

OmnepupoBaTh MNOHATHAMU: IHJIMHAPUYECKass MOBEPXHOCTb, 0Opa3ylolue WINHAPUIECKOM
MIOBEPXHOCTHU; LWINHAP; KOHUYECKasl MTOBEPXHOCTh, 00pa3yrolme KOHUUECKONH MOBEPXHOCTH, KOHYC;
chepudeckas MoBEpXHOCTh.

Pacnio3naBath Tena BpameHus (IIUIMHAP, KOHYC, cdepa u map).

OOBACHATH crIOCOOBI MOYYESHHUS TeJ BPAILICHUSI.

KnaccuduimpoBaTs B3auMHOE pacnoyiokeHUe chephl U MIIOCKOCTH.



OnepupoBaTh NOHATHUSIMU: IIAPOBOM CETMEHT, OCHOBAaHUE CETMEHTA, BHICOTA CETMEHTA; IIapOBOi
CJIOM, OCHOBaHUE IIAPOBOTO CJIOSA, BHICOTA IIAPOBOTO CJIOS; IAPOBOU CEKTOP.

Bbruncnsate 00BEMBI M TUIOIMIATN TOBEPXHOCTCH TN BpAIICHUS, TCOMETPUUYECKUX TEN C
pUMEHEHHEM (HOPMYIL.

OnepupoBarh MOHITUSIMH: MHOTOTPAaHHHK, BIHMCAHHBIN B chepy U ONMHUCAHHBIN OKOJIO chepsl;
cdepa, BIiMcaHHAs B MHOTOTPAHHUK WUJTU TEJIO BPAIICHUS.

BBI4HCIsATE COOTHOMICHHSI MEXKAY TUTOIIAIIMUA TOBEPXHOCTEH U 00bEMaMHU MTOTOOHBIX TE.

N3o0paxats wusyuyaemble (GUIYPHl OT PYKM W C TNPUMEHEHHEM TMPOCTHIX YEePTEKHBIX
WHCTPYMEHTOB.

BrImonHATh (BBIHOCHBIC) TUIOCKHE YEPTEKU W3 PUCYHKOB MPOCTHIX OOBEMHBIX (DUTYp: BU
CBEpPXY, COOKY, CHU3Y; CTPOUTH CEYCHHUS TEJ BPAIICHHUS.

W3Bnekatrb, WHTEPIPETUPOBATH U NPeoOpa3oBbIBaTh HH(OPMALKIO O MPOCTPAHCTBEHHBIX
reoMeTpUUYECKUX Urypax, MpeACcTaBICHHYIO Ha YepTEKaxX U PUCYHKAX.

OrnepupoBath MOHITHEM BEKTOP B IPOCTPAHCTBE.

BrInonHsATh 1EHCTBUS CIIOKEHUS BEKTOPOB, BHIYMTAHUS BEKTOPOB M YMHOXEHHUS BEKTOpa Ha
YHCII0, 00BACHATH, KAKUMU CBOMCTBAMH OHU 00JIaalOT.

[IpuMeHATh npaBUIIO NapaAJIICICIUIEAA.

OnepupoBarh MOHATUSIMH: JIEKAPTOBBI KOOPJIUHATHI B MPOCTPAHCTBE, BEKTOP, MOIYJIb BEKTOPA,
PaBEHCTBO BEKTOPOB, KOOPJMHATHI BEKTOpa, Yrojl MEXAY BEKTOpPaMH, CKAJISIPHOE NPOU3BEICHUE
BEKTOPOB, KOJUIMHEAPHBIE U KOMIUIAHAPHBIE BEKTOPBI.

Haxoauth cymMMy BEKTOPOB M IpPOM3BEICHUE BEKTOPAa HAa YHCIIO, YIrOJ MEXAY BEKTOpaMH,
CKaJISIPHOE MPOU3BEACHHUE, PACKIIAIBIBATH BEKTOP IO JIBYM HEKOJTMHEAPHBIM BEKTOPAM.

3ajaBaTh TUIOCKOCTh YPaBHEHHUEM B JIEKAPTOBOM CUCTEME KOOP/IMHAT.

[TpumensTh reomMeTpruyeckue (hakThl 1 PEHICHHUS CTEPEOMETPUUECKUX 3a/1a, TPEANoIaratonmx
HECKOJIBKO IIaroB PeUIeHHs, €CIH YCIOBUS TPUMEHEHUS 3aJJaHbl B IBHOH dopMe.

Pemate mnpocteillyre reoMeTpuvyecKue 3aladyd Ha IMPUMEHEHHE BEKTOPHO-KOOPAMHATHOTO
METO/A.

Pemate 3amaunm  Ha  [10Ka3aTENbCTBO MATEMATHYECKUX OTHOIICHWH U  HAXOXKICHHE
Te€OMETPUUYECKUX BETTMYHH 110 00pa3iiaM WK allrOpUTMaM, IPUMEHsI H3BECTHBIE METOBI PU PEIICHUN
CTaHAAPTHBIX MATEMaTUYECKUX 3a]1a4.

[TpumMeHnsaTs mpocTeiime mporpaMMHBIE CPEICTBA U DJIEKTPOHHO-KOMMYHUKAIIMOHHBIE CUCTEMBI
MIPHU PEIICHUN CTEPEOMETPUUECKHX 3a/1au.

[IpuBOaUTH MpUMEpPHl MATEMATUUYECKUX 3aKOHOMEPHOCTEW B MPHUPOJIE U KU3HHU, PACIO3HABATH
MPOSIBJIEHUE 3aKOHOB FT€OMETPUU B UCKYCCTBE.

[IpuMeHATh MOJTydeHHBIC 3HAHUS HA TIPAKTHKE: aHATU3UPOBATH PEATbHBIE CUTYAIIH U IPUMEHSATh
W3y4YeHHBIE TIOHATHS B MPOIECCE MOMCKA PEIICHUS MAaTeMaTHYeCKH CHOpMYIMPOBAHHON MPOOIIEMEI,
MOJEIIUPOBATh peajbHbIE CUTyallMd Ha S3bIKE T'€OMETPUH, HCCIEAOBATh IMOCTPOCHHBIE MOJEIH C
MCIOJIb30BAaHUEM T€OMETPUYECKHX TOHATUH M TEopeM, ammapaTa aiareOpbl; pemarh MpakKTHYecKue
3a/1auu, CBA3aHHBIE C HAXOXK/ICHUEM IeOMETPUUECKUX BEIIMUHMH.



TEMATHYECKOE IINTAHUPOBAHUE
10 KJIACC

KoanuectBo yacon DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (uudposbie)
KonrTpoabubie IIpakTuueckue
n/n NPOrpamMMbl Bcero o0pa3oBaTte/ibHbIE
padoThI padoThI
pecypcsl
bubnunorexa LIOK
! Beexenine B crepeomeTpitio 10 https://m.edsoo.ru/1c209e37
[IpsiMble ¥ MIIOCKOCTU B IPOCTPAHCTBE. bubmmoreka [JOK
2 . 12 1
[TapanneabHOCTh NPSIMBIX M TJIOCKOCTEN https://m.edso0.ru/1c209e37
3 [lepneHUKyYISIPHOCTD MPSAMBIX U 12 bubnuoreka [IOK
IIJIOCKOCTEN https://m.edsoo.ru/1c209e37
bubmuoreka [IOK
4 VYrubl MeXAy MPSAMBIMU U IUIOCKOCTSAMH 10 1 https:/m.eds00.ru/1c209e37
bubmuoreka [IOK
M 11 1
> HOTOTpaRHiin https://m.edsoo.ru/1c209e37
N bubmuoreka [JOK
1
6 OOBEMEI MHOFOTpAHHHKOB o https://m.edsoo.ru/1c209e37
7 [ToBTOpEHME: ceueHUs], paCCTOSTHUS U YTJIbl 4 1 brbmmorexa [TOK
P ' P yr https://m.eds00.ru/1c209e37
OBUIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 68 5 0
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11 KJIACC

KosunyecTBo 4acoB JIeKTPOHHBbIE
HanmeHoBaHue pa3/ieioB U TeM un¢poBbie
Ne i/l P Konrpoubusie IIpakTuueckue (witcpp )
NMPorpamMmbl Bcero o0pa3oBaTejibHbIE
padoTshI padoThI
pecypchbl
bu6mmoreka [IOK
! Tena ppauteris 12 https://m.edso0o.ru/1c209e37
N bubmuorexa [JOK
2 OObemer Tex > 1 https://m.edso00.ru/1c209e37
bu6mmoreka [IOK
B 1 1
3 €KTOPBI U KOOPAMHATHI B IIPOCTPAHCTBE 0 https://m.edsoo.ru/1c209e37
4 [ToBTOpenue, 06001ICHNE, 7 1 bu6mmoreka [IOK
crucTemMaTu3aluvs 3HaHUI https://m.edso00.ru/1c209e37
OBILIEE KOJIMYECTBO YACOB I10 34 3 0

I[TPOT'PAMME
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ITIOYPOYHOE IIVTAHUPOBAHUE

10 KUIACC
KosunyecTBo 4acoB JJIeKTPOHHbIE
Ne Hara uudgpoBbie
Tema ypoka KonrTpoabubie IIpakTuueckue
n/n Bcero u3yyeHusi  oOpa3zoBaTe/ibHbIE
padoThbI padoTshI
pecypcsl
OCHOBHBIE TIOHSTHSI CTEPEOMETPHUU:
TOYKa, TpsiMasi, IUIOCKOCTb,
npocrpancTBo. [IpaBuna
1 n300pakeHNs Ha PUCYHKAX: 1 bubamorexa LOK
p pueyH L https://m.edsoo.ru/aecc77cd
1300pakeHus MJIOCKOCTEH,
napajiesIbHBIX MPSAMBIX (OTPE3KOB),
CepeIMHbI OTpe3Ka
[TonsaTnA: nepecekaromuecs
2 TUTOCKOCTH, TTEPECEKAIOIIHECs 1 bubnuorexa LIOK
- 1P https://m.edsoo.ru/2d8a9c99
npsiMasi ¥ MII0CKOCTb
[TonsaTHA: nepecekarommecs
3 TUTOCKOCTH, TTEPECEKAIOIIHECs 1 Bubmmorexa LOK
- 1P https://m.edsoo.ru/db685e73
npsiMasi ¥ THIOCKOCTh
3HAaKOMCTBO C MHOTOTPaHHUKaMH,

4 n300pa’keHre MHOTOTPAaHHUKOB Ha 1 bubnuoreka [IOK
PUCYHKaX, Ha MPOEKIIMOHHBIX https://m.edso0.ru/a63959ed
gepTeKax
HauanbHble cBefieHHs 0 KyOe u

. bubnmnoreka [JOK

5 NUpamMuie, X Pa3BEPTKU U MOJEIH. 1

CeueHns MHOT'OIrpaHHUKOB

https://m.edsoo.ru/b30dff38
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HauanpHbie cBenenus o kyoe u

6 nupamuie, X pa3BEPTKU U MOJIEIH. bubmmorexa [TOK
https://m.edsoo.ru/3d8ffd32

CeueHust MHOTOIPaHHUKOB
[TonsTre 06 akCHOMaTUYECKOM

7 MOCTPOEHUH CTEPEOMETPUM: bubnunoreka [HOK
AKCUOMBI CTEPEOMETPUH U https://m.edsoo.ru/Occ5cafe
CJIEJICTBHS U3 HUX
[TonsTre 06 akCHOMaTUYECKOM

8 IIOCTPOEHUH CTEPEOMETPUH: bubnmoreka [JOK
AKCUOMBI CTEPEOMETPUU U https://m.edso00.ru/239c8ch4
CIIEJICTBUS U3 HUX
[TonsiTue 06 akcMOMaTUYECKOM
IIOCTPOEHUH CTEPEOMETPUM: bubnuorexa [JOK

9
AKCUOMBI CTEPEOMETPUU U https://m.eds00.ru/65c6b106
CIIEJICTBUS U3 HUX
[TonsiTue 06 akcMOMaTUIECKOM

10 MMOCTPOEHUH CTEPEOMETPHH: bubnuoteka [JOK
AKCUOMBI CTEPEOMETPUU U https://m.edsoo.ru/258fc245
CJIEJICTBHS U3 HUX
B3anMHOe pacnionokeHue npsMsIx B

11 IIPOCTPAHCTBE: MEPEeCEKaroIunecs, bubnnoreka [JOK
MapaJyIeIbHbIE U CKPEIIMBAIOIINECS https://m.edso0o.ru/1a2520f6
MpsIMbIE
[TapamrenpHOCTh IPSIMBIX U
IJIOCKOCTEH B MPOCTPAHCTBE:

12 napajuieJIbHbIE PSIMbIC B bubmorexa HOK

https://m.eds00.ru/93ad36b3

MIPOCTPAHCTBE; MapalIeIbHOCTh
TPEX MPSMBIX

13 [TapanienbHOCTh NPSAMBIX U bub6nuorexa [IOK

IUIOCKOCTEH B MPOCTPAHCTBE:

https://m.edsoo.ru/ee1d19b9
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[TapannensHOCTH NPSIMOU U
IJI0CKOCTH

14 VYTl ¢ COHANpaBIEHHBIMU bubnmoreka [JOK
CTOpPOHAMU https://m.eds00.ru/9f4071b9
15 VYron Mexay npsiMbIMU B bubnunoreka HOK
MPOCTPAHCTBE https://m.edsoo.ru/fe733862
Yron Mexay npsMbIMHU B bubnunoreka [HOK
16
MPOCTPAHCTBE https://m.eds00.ru/2935a9a0
17 [TapannenbHOCTh MIOCKOCTEH: bubnuorexa [JOK
napajiebHbIe TIJIOCKOCTH https://m.edsoo.ru/2e18f255
18 CBoiicTBa mapayieIbHbIX bubnnoreka [JOK
IIJIOCKOCTEN https://m.eds00.ru/e504d656
[Ipocreiinme mpocTpaHCTBEHHbBIE
19 (uUryphl Ha TIOCKOCTH: TETpad bubmmorexa LIOK
P - TeTpasap, https://m.edsoo.ru/4a28dc02
KyO, napaJuiesnenumnes
bubmuorexa [JOK
20 I1 i
OCTPOCHHE CCHCHIH https://m.edso00.ru/1d434dO0f
bu6mmoreka [JOK
21 IT i
OCTPOCHHE CCHCHIH https://m.edsoo.ru/ec26fe5d
KonTponbHas pabota mo teme
29 "[IpsiMbl€ U TUIOCKOCTH B bubnuoreka [IOK
npoctpaHctse. [lapamienbHOCTh https://m.edsoo.ru/9a0a9e56
MPSIMBIX U MJIOCKOCTEN"
[TeprieHAMKYAAPHOCTD NPSAMOU U
23 HH(I;JCKOCHTI/I'};IG l:i'IeH WK IJ)'IH HbIE bubmmorexa LIOK
 HIEPHEHAMIYILP https://m.edsoo.ru/b19f6a5d
MpSIMBIC B TIPOCTPAHCTBE
24 [IpsiMble napaienbHele U bubnnoreka [JOK

NEPpHNCHAUKYIIIPHBIC K IIJIOCKOCTH

https://m.edsoo.ru/0ac11c95
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o5 [Ipsimbie mapauiebHbIE U bubnnorexka [HOK
MEePIEHANKYIISIPHBIE K INIOCKOCTH https://m.edsoo.ru/ba545966

26 [Ipu3Hak nepneHaAuKyJIIpHOCTH bubnmoreka [JOK
MPSAMON U TIIOCKOCTH https://m.edsoo.ru/f85bfc46

97 [Ipu3Hak nepneHIuKyJIApHOCTH bubnunoreka HOK
MPAMON U TIIOCKOCTH https://m.eds00.ru/79165d15

28 Teopema o npsimoit bubnunoreka [HOK
MEePNEeHANKYISIPHON MIJIOCKOCTH https://m.eds00.ru/635c5087

29 Teopema o npsmoit bubnuorexa [JOK
MEePHEHIUKYISIPHON MJIOCKOCTH https://m.edsoo.ru/bd3745f8

30 Teopema o npsimoit bubnuoreka [IOK
MEPIEHIUKYISIPHON IIJIOCKOCTH https://m.edso0o.ru/7d18834b
[lepnieHIUKYNSIp U HAKIOHHBIE:

31 paccTosiHue OT TOYKH JI0 MIIOCKOCTH, bubnnoreka [JOK
paccTosIHUE OT IPSIMOM 110 https://m.edso00.ru/33c477d3
IJIOCKOCTH
[lepnenauKynsp U HAKIOHHBIE:

39 paccTosiHuE OT TOUKH [0 IJIOCKOCTH, bubnuoreka [IOK
paccTossHUE OT MPSAMOM 110 https://m.edsoo.ru/66fefadd
IJI0CKOCTH
[lepnenauKynsip U HAKIOHHBIE:

33 paccTostHue OT TOYKHU J0 IIIOCKOCTH, bubnnorexka [JOK
paccTossHUE OT IMPSAMOM 110 https://m.edsoo.ru/a5b7b8e3
IJIOCKOCTH
[lepnenauKynsip U HAKIOHHBIE:

34 paccTostHue OT TOYKHU J0 IJIOCKOCTH, bubnnoreka [JOK

pacCcTosIHUC OT HpHMOﬁ J0
IIIIOCKOCTH

https://m.edsoo.ru/dbee22bc
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35 VYTl B IPOCTPAHCTBE: YTOJI MEXIY bubnnorexka [HOK
NPAMOU U TJIOCKOCTBIO https://m.edso0.ru/6b61b2b4
36 JIByrpaHHBIN yroJl, TMHEHHBIA yToi bubnmoreka [JOK
JIBYTPaHHOI'O yIJia https://m.edsoo.ru/5fa0b3ce
37 JIByrpaHHBIN yroJl, JMHEHHBIA yroi bubnuoreka [IOK
JBYTPAHHOI'O yria https://m.edsoo.ru/c7c777ed
[leprieHAMKYASAPHOCTD IIOCKOCTEH:
38 MPU3HAK NEPIEHIUKYIIPHOCTH bubmorexa LOK
p p fl yip https://m.edsoo.ru/ec3e2da3
JIBYX IJIOCKOCTEH
[leprnieH IUKYISIPHOCTD MIOCKOCTEH:
39 MPHU3HaK NEPIEHIUKYIIPHOCTH bubmorexa HOK
p p fl yip https://m.edsoo.ru/ed9e2a8e
JIBYX TUIOCKOCTEH
[lepneHuKyISIPHOCTB MIJIOCKOCTEM:
40 MPU3HaK NEPIEHIUKYIIPHOCTH bubmorexa HOK
P P fl P https://m.edsoo.ru/ba75dc57
JIBYX TUIOCKOCTEH
41 Teopema o TpEX NMEPNESHAUKYIISIPAX bubmorexa [TOK
p P PHCHAMIYIAD https://m.edsoo.ru/e4972cdc
42 Teopema o TpEX MEepHEeHAUKYIISIpaxX bubmorexa HOK
p p PHCHMKYIAP https://m.edsoo.ru/52188a7d
43 Teopema o TpEX MEepHEeHAUKYIISIpaxX bubmorexa HOK
p p PHCHAMKYIP https://m.edso0.ru/9f246736
KonTponbHas pabota mo Temam
44 "IlepnieH IMKYISIPHOCTD NPSAMBIX U bubnnorexka [JOK
miockocTeil" u "YTiel MeXIy https://m.edsoo.ru/5b971ef3
MPSIMBIMU U TUIOCKOCTAMH"
[lonsiTHEe MHOTOTpaHHUKA,
OCHOBHBIE 3JIEMEHTHI
bu6mmorexa [IOK
45 MHOT'OTPaHHUKA, BBIITYKJIbIE U

HEBBLIITYKIIBIC MHOT'OTPAHHUKH,
pa3BépT1<a MHOT'OTpaHHHUKa

https://m.edsoo.ru/2d24e873
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[Ipusma: n-yronabHas nmpusma; rpaHu
Y OCHOBAHUS NPU3MBL; IpAMas U

bu6mmoreka [IOK

46 HaAKJIOHHAsI IPU3MBI; OOKOBAas U https://m.edsoo.ru/b4ad63ad
I10JIHAsl TOBEPXHOCTh IIPU3MBbI

47 [Tapannenenumnen, npaMOyTroJIbHBIN bubnunoreka [HOK
napasuiesienuIie]l U ero CBOMCTBa https://m.edsoo.ru/8a7be683
[Iupamuna: N-yrosibHas nupamuaa,

IpaHu ¥ OCHOBaHHE MMUPAMHU/IBI;
48 OOKOBAas M TIOJIHAS IOBEPXHOCTH bubmmorexa [JOK
https://m.edsoo.ru/fblcd0a5
MUPaMHU/JIbI; IPABUJIbHAS U
yceu€HHas mupaMua
[IpaBusbHBIE MHOTOTPAHHUKHU:
MOHSTHE MPABUIHHOTO

49 MHOT'OI'paHHUKA; ITPpaBUJIbHAS bubnuorexa [JOK
Mpu3Ma U MpaBuiIbHAs MUPAMUIA; https://m.eds00.ru/074c8865
MpaBWJIbHAS TPEYTOJbHAS MUpaMUia
Y IPaBUJIBHBIA TETPa3/p; KyO
[Ipeacrasnenue o mpaBUIbHBIX

50 MllzororpaHHHKax: oiTaaz[p, bubnuorexa LIOK

https://m.edsoo.ru/a0fddsbf
JOJEKA’IP U UKOCADIP.
CumMMeTpusi B IPOCTPAHCTBE:
CUMMETpHSI OTHOCUTENIBHO TOYKH,

51 MPSIMOM, TUIOCKOCTH. DJIEMEHTBI bubnnorexka [JOK
CUMMETPHUU B IUPAMUJIAX, https://m.edso0.ru/b9e777d9
napajuieNienuneaax, mpaBuiIbHbIX
MHOTOTpaHHUKAX
Brrunciienune 31emMeHToB

, bubnuotexa [JOK

52 MHOTOI'PaHHHUKOB: pEOpa,

AuaroHajiu, yribl

https://m.edsoo.ru/6cdbecef
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[Tnomane 60KOBOI MOBEPXHOCTH H
MOJIHOM MTOBEPXHOCTH MPSAMOU

bu6mmoreka [IOK

>3 HPHMEL, HﬂomaﬂBvOCHOBaHHH’ https://m.edso00.ru/37d84157
TeopeMa 0 OOKOBOI OBEPXHOCTU
IIPSIMOM IIPU3MBI
[Tnomaae 60KOBOI MOBEPXHOCTH H
IIOBEPXHOCTHU ITPABUIILHOMN
54 MMUPAMUBL, TEOPEMA O TLIOIIAAN bubmorexa LOK
P APb P e https://m.eds00.ru/5603e30b
OOKOBOI TTOBEPXHOCTH YCEUEHHOM
T PAMH/TBI
55 KontponbHas paboTa mo teme bubnnoreka [JOK
"MHororpaHHuku" https://m.edsoo.ru/a95f5c04
N bubmuorexa [JOK
> Housite 06 0bbEme https://m.edsoo.ru/7ad0020b
N bubmuorexa [JOK
> O0bEm mupav et https://m.eds00.ru/235171b3
N bubmuorexa [JOK
58 OObEM mHpaMitE! https://m.edsoo.ru/f47dfefd
N bubnuoteka [JOK
>9 OObEM mipavi Lot https://m.eds00.ru/79c¢10312
N bubnuotexa [JOK
60 OObEM mipaniLo! https://m.edsoo.ru/2faadc3f
" bubnuoteka [JOK
o1 O0bEm npHaMbI https://m.eds00.ru/79853608
" bubnmuotexa [JOK
62 OGbEM npusmbI https://m.eds00.ru/1e053890
" bubnmoreka [JOK
63 OGbEM npusMbI https://m.edso00.ru/482d3f51
64 KonrtponbHas pabora no Teme bubnnorexa [JOK

"O6BEMBI MHOTOI'PaHHUKOB"

https://m.edso0.ru/28a6573c
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[ToBTOpeHue, 0600IIEHNE
65 CHCTEMATHU3alUs 3HAHUH. 1
[Toctpoenue ceueHuii B

MHOT'OI'paHHUKC

[ToBTOpeHmE, 0600IIEHNE
CHCTEMAaTH3alMsl 3HAHUHA.
Beluncienue paccTosHUAN: MEXIY
66 JIBYMSI TOYKaMH, OT TOYKH JI0 1
MPSAMOM, OT TOYKH JI0 TFIOCKOCTH,
MEXTy CKPEIIUBAIOIIUMUCS
MPSIMBIMU

bu6mmoreka [IOK
https://m.edsoo.ru/098bedad

bu6mmoreka [IOK
https://m.edsoo.ru/f7792ba9

67 HToroBast KOHTpOJIbHAS paboTa 1

bu6mmorexa [IOK
https://m.edsoo.ru/b9146bc0

[ToBTOpenue, 0600IICHNE
CHCTEeMaTH3allus 3HAaHUH.
Beruucnenue yrios: Mexay

68 CKPEITUBAIOIIMMHUCS TPSIMBIMH, 1
MEXIy MPSIMOH U IITOCKOCTHIO,
JIBYTPAHHBIX YTJIOB, YTTIOB MEXIY
IIOCKOCTSIMHU

OBIIEE KOJIMYECTBO YACOB I1O0

ITPOTPAMME 08

bu6mmorexa [IOK
https://m.edsoo.ru/56765e8b
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11 KJIACC

Kosaun4yecTBo 4acoB JJIeKTPOHHbIE
NQ Tema ypoka Koutpoabusie IIpakTuueckue Aara unpponbie
n/n Bcero u3yuyeHusi oOpasoBaTesibHbIE
padoThI padoTshI pecypen
Cdepa u map: ueHTp, paaunyc,
1 JTUaMETp; TUIOIA/Ib TOBEPXHOCTH 1 bubmmorexa [TOK
https://m.edso00.ru/0341bc2b

chepsl
Bsaumnoe pacnonoxenue chepsl

5 1 TUIOCKOCTH; KacaTebHast 1 bu6mmoreka [IOK
IJIOCKOCTh K cepe; TIomaan https://m.edsoo.ru/bed12a43
chepnl

3 N3o6paxenue chepsl, mapa Ha 1 bubnuorexa [JOK
miockoct. CeyeHus mapa https://m.edsoo.ru/bc15f7f2
unuaapudeckas MIOBEPXHOCTD,

4 00pa3yromue MUINHIPUIECKOM 1 bubnunorexa [JOK
MMOBEPXHOCTH, OCh https://m.edso00.ru/6054b8c1
[IUTHHIPAYECKON TTIOBEPXHOCTH
Hunuaap: ocHOBaHUS B OOKOBast

5 MMOBEPXHOCTh, 00pa3yromas 1 OCh; 1 bubnmnorexa [JOK
ionia b OOKOBOM M MOJTHON https://m.eds00.ru/188f6216
MTOBEPXHOCTH
N300paxkenne nunuHapa Ha
iockocTH. Pa3sépTka mumuHapa.

6 CeueHust IMHIIPA (TUTOCKOCTBIO, 1 bubnmoreka [JOK

napasuieIbHON Win
NEePNEHIUKYISIPHON OCH
UUAJTUHIPA)

https://m.edsoo.ru/016e25eb
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Konnueckas noBEpXHOCTB,
o0pasyronye KOHUYECKOn

bubmuoreka [JOK

-
MOBEPXHOCTH, OCh U BEPILIMHA https://m.edsoo.ru/c94ba09b
KOHHYECKOU MTOBEPXHOCTH
Konyc: ocHOBaHue u BepiMHa,

8 o0pa3yrolas U 0Ch; IJIOMAIb bubmoreia OK

Pasyre % https://m.eds00.ru/897dd3b2
OOKOBOM M IMOJTHOM MOBEPXHOCTH
VYceu€HHblii KOHYC: 00pa3 ue u

9 BBICOTA; OCHOBaIZI/ISI u goxzf;: bubmorexa HOK
’ https://m.edso0.ru/1468bab3

MTOBEPXHOCTh
N306paxeHne koHyca Ha
mIockocTu. Pa3Béprka konyca.

10 CeueHnust koHyca (TUIOCKOCTHIO, bubnnoreka [JOK
rapasuieIbHON OCHOBAHHMIO, U https://m.edsoo.ru/Obdelbe8
MJIOCKOCTBIO, TPOXOSIIEH Yepe3
BEPILUHY)

11 KombOunanus ten Bparienus u bu6mmoreka [JOK
MHOT'OI'PAaHHUKOB https://m.edsoo.ru/3cef10e5
MHororpaHHuK, ONMCaHHbIN

12 okono cepsr; chepa, BucaHHAS B bubnmnoreka [JOK
MHOT'OI'PAHHUK UJIU B TEJIO https://m.eds00.ru/0b136158
BpaleHus

13 [Tonsitne 06 00bEMe. OCHOBHBIC bu6mmoreka [IOK
CBOICTBAa 00BEMOB Tell https://m.edso00.ru/26a03fb7

bu6mmorexa [IOK

14 O061é

HEM LHTHH/PA, KOoHyca https://m.edso00.ru/5513d87b
b K
15 O0béM 11apa U mIoImaas chepbl nommorexa O

https://m.edsoo.ru/d189bde?2



https://m.edsoo.ru/c94ba09b
https://m.edsoo.ru/897dd3b2
https://m.edsoo.ru/1468bab3
https://m.edsoo.ru/0bde1be8
https://m.edsoo.ru/3cef10e5
https://m.edsoo.ru/0b136158
https://m.edsoo.ru/26a03fb7
https://m.edsoo.ru/5513d87b
https://m.edsoo.ru/d189bde2

[TomoOHbBIE TeNa B IPOCTPAHCTRE.
COOTHOIIICHHST MEXTY TUIOMIAIAMH

bubmuoreka [JOK

16
MOBEPXHOCTEH, 00bEMaMHU https://m.edso00.ru/810cfleb
IMOAOOHBIX TEN
KonTtponbHas pabora mo Temam
17 "Tena Bpamenusa" u "O0ObeEMBI buGnnorexa [IOK
" P https://m.edsoo.ru/4a33a8ab
TN
18 Bekrop Ha Mm10CKOCTH U B bubnuoreka [IOK
IIPOCTPAHCTBE https://m.edsoo.ru/5caefclb
19 Cro)xeHne 1 BEIUUTAHUE BEKTOPOB bubmorexa [IOK
p https://m.edsoo.ru/23f4f089
20 VYMHOKEHHE BEKTOPA HA YUCIIO bubmorexa LIOK
p https://m.edsoo.ru/dee379¢eb
Pa3znosxeHne BekTOpa 10 TpéM
21 HEKOMIITIAaHAPHBIM BEKTOPAM bubmorexa LOK
p pam. https://m.edsoo.ru/a28fd74e
[IpaBuio napamienenumnena
Penrenne 3a1a4, CBsI3aHHBIX C
22 MIPUMEHEHHUEM IIPaBUII JEUCTBUH C bubmmorexa [IOK
p p g https://m.edsoo.ru/5a827900
BEKTOPaMH
KoopauHaTHO-BEKTOPHBIA METO
23 o I/Ipi[:I_HeHI/II/I re0Mef HUYECKUX ’ bubmmorexa [TOK
pHp p https://m.edsoo.ru/d3alfe30
3amaq
[IpssmoyronbHas cucrema
KOOPJIMHAT B IIPOCTPAHCTBE.
P POCEP Bu6mmorexa [IOK
24 Koopaunats! BekTopa.

IIpocreiimme 3a1auu B
KOOpJAMHATAX

https://m.edsoo.ru/48db7058



https://m.edsoo.ru/810cf1eb
https://m.edsoo.ru/4a33a8ab
https://m.edsoo.ru/5caefc1b
https://m.edsoo.ru/23f4f089
https://m.edsoo.ru/dee379eb
https://m.edsoo.ru/a28fd74e
https://m.edsoo.ru/5a827900
https://m.edsoo.ru/d3a1fe30
https://m.edsoo.ru/48db7058

Yrois Mexay BEKTOPaMH.

bubmuoreka [JOK

23 CKaIipHoe MpoH3BeACHie https://m.edsoo.ru/725effc4
BEKTOPOB

26 Brrunciienue yriioB Mexay bubnunoreka [HOK
MPSAMBIMHU U TIIIOCKOCTSIMU https://m.edsoo.ru/8efbe78e
KonTponbhas pabota no teme

27 "BekTopbl 1 KOOpIMHATHI B bubmorexa LHOK

" https://m.edso0.ru/77c22fc5

MIPOCTPAHCTBE
IToBTOpEHME, 0000IICHUE 1

08 CHUCTEeMaTHU3alus 3HaHU. bu6mmorexa [IOK
OcHoBHbIe GUTYPBI, PaKTHI, https://m.edso0o.ru/1780ba5d
TEOpEMBI Kypca IIIaHUMETPUU
[ToBTOpEHME, 0000IICHUE 1

29 CHUCTEeMaTHU3alrs 3HaHH. bu6mmorexa [IOK
OcHoBHbIe GUTYPBI, PaKTHI, https://m.edso00.ru/078cd184
TEOpEMBI Kypca IIIaHUMETPUU
[ToBTOpenue, o6o0IIEHNE U

30 CUCTEMAaTH3alysl 3HaHUH. 3a1a4un bubnnorexka [JOK
IJIAHUMETPUHU U METObI UX https://m.edsoo.ru/7491efeQ
pelieHus
[ToBTOpenue, o6odIIeHNE 1

31 cUCTeMaTu3aIus 3HaHUi. 3agaun bubnuotexa [JOK
IJIAHUMETPUU U METObI UX https://m.edsoo.ru/4dffdad7
perieHus
[ToBTOpenme, 0600IIEHNE 1

32 cHUCTeMaTU3alus 3HaHH. bubnuotexa [JOK

OcHoBHbIe GUTYPBI, PaKTHI,
TEOPEMBI Kypca CTEpEOMETPHUU

https://m.edsoo.ru/74b2ad91



https://m.edsoo.ru/725effc4
https://m.edsoo.ru/8efbe78e
https://m.edsoo.ru/77c22fc5
https://m.edsoo.ru/1780ba5d
https://m.edsoo.ru/078cd184
https://m.edsoo.ru/7491efe0
https://m.edsoo.ru/4dffda97
https://m.edsoo.ru/74b2ad91

33 HroroBast koHTpoIbHAs paboTa 1 ngg}?}fgggﬁicz Adfc2
34 [ToBTOpenue, 06001IeHUE U 1 bubnmoreka [JOK
cHUcTeMaTu3alus 3HaHUI https://m.edsoo.ru/f465d10e
OBIIEE KOJIMYECTBO YACOB I1O 34

[TPOTPAMME



https://m.edsoo.ru/ec24dfc2
https://m.edsoo.ru/f465d10e

IIEPEYEHDb (KOAU®UKATOP) PACITPEJEJIEHHBIX ITO KJIACCAM
MMPOBEPSIEMbBIX TPEBOBAHWM K PE3YJIBTATAM OCBOEHUSA

OCHOBHOM OBPA3OBATEJIbHOM ITPOT'PAMMBI CPEJTHEI'O
OBHIEI'O OBPA30BAHUA U DJIEMEHTOB COIAEP KAHUA 11O

MATEMATHUKE

B (dbenepanbHbIX 1 perMoHaNbHBIX MPOLIEYpaxX OIEHKU KauecTBa 00pa30BaHUs UCTIOIb3YeTCs

nepeyeHb (KoauduKaTop) pacipeIe’IeHHbIX 10 KjaccaM MPOBEPsIEMBIX TPEOOBAHHIA K

pe3yJibTaTaM OCBOEHHSI OCHOBHOM 00pa30BaTeIbHOM MPOrpaMMbl CPETHETO OOIIETO

06p2130BaHI/I51 H 3JICMCHTOB COACPIKAHUA 11O MATCMATHUKC.

IIpoBepsiemble TPeOOBaHUSA K Pe3yJbTATAM OCBOCHHMSI OCHOBHOM

00pa3oBaTeIbHOI MPOrPpaMMBbI

10 KJIACC
Kon .
IIpoBepsiemble nMpeIMeTHbIE Pe3yJIbTATHI 0CBOCHHS] OCHOBHOI
NpoBepsieMoro .
00pa3oBaTeJIbHOM MPOrPaMMBbI CpelHero 001ero od0pasoBaHus
pe3yJjbTara
7 I'eomeTpus
7.1 OnepupoBaTh MOHATUSMU: TOUYKA, IPAMasi, TNIOCKOCTh
25 [TpuMeHsITh aKCHOMBI CTEPEOMETPUH U CIEACTBUSI U3 HUX MPU PEUICHUH
' reOMETPUUECKUX 3a]a4
23 OnepupoBaTh TMOHATHSIMH: TAPAJUICTLHOCTh M TEPICHIUKYIIIPHOCTD
' MPSIMBIX U MJIOCKOCTEM
-4 KnaccudumupoBaTs B3aMHOE pacoioKeHHE MPSIMBIX U TIIOCKOCTEH B
' MIPOCTPAHCTBE
OniepupoBaTh MOHITHIMH: JBYTPAHHBIN YTOJI, TPaHH JIBYTPAHHOTO yTJIa,
7.5 pebpo IBYrpaHHOrO Yyriia, JMHEWHBIM YTrod JBYTPAaHHOTO YTIa,
rpaaycHas Mepa JBYTpaHHOTO yria
OnepupoBaTh NOHATUSIMU: MHOTOTPAHHUK, BBITYKJIBIA W HEBBIMYKIIbIHA
7.6 MHOTOTPaHHUK, AJIEMEHTBI MHOTOTpaHHHKA, TIPaBUIIbHBIN
MHOTOTPaHHHK
27 Pacrio3HaBaTh OCHOBHBIE BUbI MHOTOTPAaHHUKOB (MTUpaMHIa, MPU3Ma,
' MIPSIMOYTOJIBHBIN TTapajuieenumne;, Kyo)
-8 KnaccudpunupoBaTe MHOTOIpaHHUKH, BBIOMpas OCHOBAHHS  JUIS

K.HaCCI/I(pI/IKaI_[I/II/I (BBIHyKJIBIe n HCBBIITYKJIBIC MHOTI'OTpaHHUKH,




MNpaBUJIbHBIC MHOI'OIPAaHHUKH, MPAMBIC W HAKIIOHHBIC IIPU3MEI,

napauieIeTue b))

7.9

7.10

OnepupoBaTb  NOHATHUAMH: ceKylas  IUIOCKOCTb, CeYeHHUE
MHOT'OI'DAaHHUKOB
OOBACHATH MNPHUHLUIBI MOCTPOCHHS CEUYEHUH MHOTOTPAHHUKOB,

HCIIOJIB3YsA METO/ CJIICI0B

7.11

Crpouth ceyeHHMsI MHOTOIPAHHHUKOB METOJOM CJIEIOB, BBIIIOJIHSATH
(BBIHOCHBIC) TUIOCKHE YEpPTEeXKHM M3 PHUCYHKOB MPOCTHIX OOBEMHBIX

buryp: BUI1 CBEpXy, COOKY, CHU3Y

7.12

7.13

7.14

Pemrats 3a1a41 Ha HAXOXKICHHUEC r’COMCTPUICCKUX BECJIMYHH 110 06pa3uaM
I aJilropyuTMaM, IPpUMCHAA U3BCCTHBIC aAHAJIUTHYCCKHUC MCETOAbI IIPpH
pe€miCHUN CTAaHAAPTHBIX MATCMATHUYCCKUX 3aaa4 Ha BbIYHCIICHHC
paCCTOHHI/Iﬁ MCKAY ABYMs TOUYKAMHU, OT TOUKHU O HpHMOﬁ, OT TOYKH JO

IIJIOCKOCTH, MCKAY CKPCIIUBAOIHUMUCA ITPAMBIMU

Pemrats 3a1a41 Ha HAXOXKICHHUEC rCOMCTPHUICCKUX BECIIUMYHH 110 06pa3uaM
I aJilroOpyuTMaM, INPUMCHAA U3BCCTHBLIC aAHAJIUTHYCCKHUC MCETOAbI IIPpH
pPEIICHUN CTAaHAAPTHBIX MAaTEMATUYCCKUX 3aJa4 Ha BbBIYMCICHUC YIJIOB
MCKAY CKPCHIUBAOIHUMMUCA MPAMBIMUA, MCIKIY HpHMOﬁ " IMIOCKOCTBIO,

MCKAY MIIOCKOCTAMU, IBYT'PAHHBIX YIJIOB

Bbruncnsate 00bEMBI M IUIOLIAAM TOBEPXHOCTEM MHOTOTPAHHUKOB
(mpu3ma, mnMpaMuga) C NpUMEHEHHeM  (GOpMYyN,  BBIYUCIATH
COOTHOILEHUS MEX/1y TUIOIA/IIMU TIOBEPXHOCTEN, 00bEMaMU MOT0OHBIX

MHOT'OT'PaHHUKOB

7.15

7.16

7.17

OHepI/IpOBaTB MNOHATHUAMU: CUMMETPUA B IIPOCTPAHCTBC, LCHTP, OCh U

IJI0CKOCTh CUMMETPHH, LIEHTP, OCh U MJIOCKOCTh CUMMETPUU (QUTYPHI

HBBJ’IGK&TB, Hp606paSOBI)IBaTI) U HUHTCPHIPECTUPOBATH I/IH(i)OpMaHI/IIO 0
MNPOCTPAHCTBCHHBIX T'COMETPUUCCKHX (bI/II‘yan, MMPEACTAaBJICHHYIO Ha
YCPTECIKAxX U pPUCYHKaAxX

HpI/IMeHHTL reoOMCTPpHUICCKUC (I)aKTLI AJId pCHICHUA CTCPCOMCTPUICCKUX
3aaa4, mpearnoararolmmux HECKOJIBKO IMaroB pCeIicHHA, €CIIM YCIIOBUA

IMPUMCHCHUA 3a1aHbI B SIBHOU (bopMe

7.18

IIpuMeHATH mpocCTEeHIIHe IPOrpaAMMHBIE CPEACTBA U AJIEKTPOHHO-
KOMMYHHKAIIUOHHBIE CHCTEMBI IIPH PEIICHUH CTEPEOMETPUYECKUX

3aaad

7.19

IIpuBOAUTE IPUMEPBI MATEMATUYECKUX 3aKOHOMEPHOCTEN B IIPUPOAEC U

KN3HU, PACIIO3HABATH IMTPOABJICHUEC 3aKOHOB I'COMETPHUHN B UCKYCCTBEC




IIpuMeHATh MOJY4YEHHBIE 3HAHUSA HA I[PAKTUKE: AHAIU3UPOBATH
peanbHbIe CUTyallUd W INPUMEHATh HM3Yy4YEHHBIE IOHATHS B IIPOLECCE

MOWCKA pEIIeHUsI MaTeMaTW4ecKu COpMyIUpPOBAaHHONH MPOOIEMBI,

7.20 MOJICTTMPOBATh peajbHbIC CUTYallH Ha S3bIKE T€OMETPUH, HCCIIEI0BATh
MOCTPOCHHBIE MOJIENIU C UCIIOJIb30BAaHUEM T'€OMETPHUECKUX TOHATHH U
TEopeM, anmapara ajareOpsl, pemarb NPaKTUIeCKUe 33/1a41, CBI3aHHbIC
C HaXOX/ICHUEM I'€OMETPHUYECKUX BEITHUUH
11 KJIACC
Kon .
IIpoBepsieMble MpeaMeTHBIE Pe3yIbTATHI 0CBOEHHS OCHOBHOI
MpPOBEPsIEMOro .
00pa3oBaTeJbHOM MPOrPaMMBbI CpeIHEro 001ero odpasoBanusi
pe3yJabTara
6 I'eomerpust
OmnepupoBatb HOHSATHSMH: LTUHIPUYECKast MIOBEPXHOCTB,
6.1 o0pasyronme UWIMHAPUIECKON MOBEPXHOCTH, HUIMHIDP, KOHHYECKAs
' MOBEPXHOCTh, O00pa3ylolue KOHUYECKOHW TIOBEPXHOCTH, KOHYC,
cepuueckas mOBEpXHOCTh
6.2 Pacnio3znaBath Tena BpaiieHus (LMIUHAP, KOHYC, cdepa U map)
6.3 OOBACHATH CITOCOOBI MOTyYSHHS TENT BPALICHHS
6.4 KrnaccugunupoBats B3aMMHOE pacnojioKeHue cepbl U MI0CKOCTH
OmnepupoBaTh TMOHSATHSIMH: IIAPOBOW CETMEHT, OCHOBAaHHME CETMEHTa,
6.5 BBICOTA CETMEHTA, IIapOBOH CJIOM, OCHOBAaHHUE IIapOBOTO CJIOS, BHICOTA
[IaPOBOTO CJI0s, IAPOBOM CEKTOP
66 Bbruaucnare 00bEMBI W TUTOMAAM TIOBEPXHOCTEH TN BpalleHHS,
' Te€OMETPHUECKUX TeJI C IPUMEHEHHEM (HopMyIT
OmnepupoBaTh MOHATHUSMH: MHOTOTPAHHHUK, BIHCAaHHBIA B cdepy u
6.7 OIMCaHHBIN OKOJO cdephl, chepa, BIUCAHHAS B MHOTOTPAaHHUK HIIU
TEJIO BpAICHUS
6.8 BBIUUCIIATE COOTHONICHHS MEXAY IUIOMIAJSIMH TIOBEPXHOCTEH U
' 00bEMaMU MOT0OHBIX TeT
6.9 N306pakaTh nzydaemble (GUTYpHI OT PYKH U ¢ IPUMEHEHUEM MPOCTHIX
' 4epTEKHBIX HHCTPYMEHTOB
BBImonHATE (BBIHOCHBIC) IIOCKHE YEPTEKH M3 PHUCYHKOB IPOCTHIX
6.10 00BEMHBIX (UTyp: BHI CBEpXY, COOKY, CHHU3Y; CTPOUTH CEUCHMS Tell

BpaIieHus




6.11

6.12

6.13

W3BnekaTh, MHTEPIPETUPOBATh U MPEoOpPa30BbIBaTh WH(GOPMAIHIO O
MPOCTPAaHCTBEHHBIX TEOMETPHUYECKUX (pUTypax, MpeacTaBICHHYIO Ha
YepTekax U pucyHKax

[TpumeHATh reoMeTpudecKue (HaKThl IS PEIICHUS CTEPEOMETPUIECKUX

3aaa4, Opeamnojararoimmux HECKOJIBKO INaroB pEHICHUA, €CIN YCIOBUA

MIPUMEHEHHUS 33]1aHbI B IBHOU (hopMe

OnepupoBarh MOHATHUEM: BEKTOP B IIPOCTPAHCTBE

6.14

BremoaaaTh I[CFICTBHH CJIOKCHHA BCKTOPOB, BBIYHUTAHHA BCKTOPOB U
YMHOXCHHA BCKTOpAa Ha 4UCIIO, 06'bHCH5ITB, KakKMMH CBOMCTBAMHM OHH

o0JIaaroT

6.15

6.16

HpI/IMeHHTB IIpaBUJIO IapaJUICIICIIUIICAA IIPpKU CJI0OKCHUHU BCKTOPOB

OHepI/IpOBaTB MNOHATHUAMUA: ACKAPTOBbI KOOPJAHMHATBHI B IMIPOCTPAHCTBEC,
BCKTOP, MOAYJIb BEKTOpPA, paBECHCTBO BEKTOPOB, KOOPAHUHATBHI BCKTOPA,
yrojia MEXKAY BCKTOpaMH, CKaJIpHOC IIPOU3BCACHHUEC BCKTOPOB,

KOJUIMHCAPHBIC U KOMITIJIAHAPHBIC BEKTOPbI

6.17

Haxoauth cymMMy BEKTOpPOB M NMPOU3BEIAECHHE BEKTOpA HA YUCIIO, YOIl
MEX/1y BEKTOpaMHU, CKaJIIPHOE POU3BEACHHE, PACKIIA IbIBATh BEKTOP 110

ABYM HCKOJUIMHCAPHBIM BECKTOPaM

6.18

6.19

6.20

3aI[aBaTL IJIOCKOCTh YPABHCHHUEM B HeKapTOBOﬁ CUCTCME KOOPpAHUHAT

Pemrate HpOCTCfII.HHC TCOMCTPHUYICCKUC 3ala4nl Ha I[PUMCHCHHUC

BCKTOPHO-KOOPAWHATHOI'O METOda

Pemarn 3aJa4yyd Ha J0Ka3aTCJIbCTBO MAaTCMAaTHU4YCCKUX OTHOIIICHUU H
HaXO0XJICHUEC T'COMCTPUICCKUX BCIIUYNH 10 06pa3uaM HJIK aJIrTOpUTMaMm,
IIPHUMCHSA HN3BCCTHBIC METOJbI npu pEeIICHUN CTaHAapPTHBIX

MAaTeMaTHUYCCKUX 3aJa4

6.21

6.22

6.23

[IpuMeHATH TpOCTEHIINE IPOTrPaMMHBIE CpPEICTBA M AJIEKTPOHHO-
KOMMYHHUKAIIUOHHBIE CUCTEMBI IIPU PELIEHUU CTEPEOMETPUUYECKUX
3a1a4

[IpuBOIUTE IPUMEPHI MATEMATUYECKUX 3aKOHOMEPHOCTEN B IIPUPOJIE U
’KU3HH, PACIIO3HABATh IIPOSBICHNUE 3aKOHOB T€OMETPUU B UCKYCCTBE
[IpuMeHATh TONy4eHHBIE 3HAHMS HaA MPAKTHKE: aHAIU3UPOBATh
peanbHbIe CUTYyallM W IPUMEHSTh U3YyYEHHBIE IOHATUA B IIPOLECCE
MIOMCKA pEUIEHUs MaTeMaTHYecKd C()OpMyIUpOBAaHHON MNpPOOJIEMBI,
MOZCJIMPOBATh PEAJIbHBIC CUTYAL[UU Ha SI3bIKE T€OMETPUM, UCCIIEN0BATh
IIOCTPOCHHBIE MOJIEIH C UCIOJIB30BAHNEM I'€OMETPUUECKUX MOHATHI U
TEopeM, amrmapara ajareopsl, peuiarb NpakKTUYECKUe 3a/1a41, CBA3aHHbIC

C HAXO0XXACHUEM I'€COMCTPUICCKUX BCJIIMYUH




HHPOBEPAEMBIE 3JIEMEHTBI COAEP KAHUSA

10 KITACC

Kon

IIpoBepsieMblii 3JIEMEHT COJIePIKAHUS

['eomerpus

7.1

OcHOBHbIE NOHATUS CTepeoMeTpuH. Touka, mpsMas, IIIOCKOCTb, POCTPAHCTBO.
[lonatne 00 aKCMOMAaTUYECKOM IIOCTPOCHHUH  CTEPEOMETPHH:  aKCHOMBI

CTECPCOMETPHHU U CIICACTBUA U3 HUX

7.2

7.3

B3aumHoe pacmonokeHue TpSMBIX B MPOCTPAHCTBE: IepeceKaroluecs,
NapajuleJIbHblE W CKpelmuBaromuecs mnpsMble. [lapamienbHOCTE NPSIMBIX U
IUIOCKOCTEHl B MPOCTPAHCTBE: MapajlieNibHble TMpsSMble B IMPOCTPAHCTBE,
MApaAJIENBHOCTh TPEX MPSAMBIX, NAPALICIBbHOCTh NPSAMOW U INIOCKOCTH. YTJIBI C
COHAIPABJICHHBIMH CTOPOHAMH, Yrol MEXIy MPSAMBIMA B TMPOCTPAHCTBE.
[TapannenpsHOCTH IJTIOCKOCTEM: rapasieibHbIe IJIOCKOCTH, CBONCTBA
napajuienpHbIX miockocted. [Ipocreiimme mnpocTpaHCTBEHHBIE (GUTYpBI  Ha

IUIOCKOCTHU: TETPadIp, KyO, apajuieNenuie/1, TOCTPOCHUE CEUCHHI

[lepnieHIUKYIAPHOCTE HPSAMOM M IIJIOCKOCTH: IEPIEHIUKYISPHBIE MpPSAMBIE B
IIPOCTPAHCTBE, MpsAMBIE IAPAUICIBHBIE W IEPIEHAUKYISIPHBIE K IIJIOCKOCTH,
IIPU3HAK NEPHEHAMKYJIIPHOCTH NPSIMOM M IUIOCKOCTH, TEOpEMa O IIPSIMOMU
MEPIEHIUKYISIPHON IIJIOCKOCTH. YTJbI B IPOCTPAHCTBE: YIOJ MEXKIY MHPSIMON H
IJIOCKOCTBIO,  IBYI'PAHHBIM  Yroj, JIMHEWHBIA Yrojl [JBYIPaHHOIO  yIJa.
[lepneHuKyIsp ¥ HAKJIIOHHBIE: PACCTOSTHUE OT TOYKH JI0 TUIOCKOCTH, PACCTOSIHUE
OT MPSIMOH 10 TIIOCKOCTH, MPOEKLUs (PUTYpBI Ha MIIOCKOCTh. [leprneHaAuKynspHOCTh
IUIOCKOCTEH: NMPHU3HAK NEPIEHANKYIIPHOCTH JIBYX IUIOCKOCTEH. TeopeMa o Tpéx

NEPpNCHAUKYIISIpax

7.4

IloHsAiTHE MHOrOrpaHHUKA, OCHOBHBIE JJIEMEHTHI MHOIOIPDAHHHMKA, BBIIYKIIBIE U
HEBBIITYKJIbIE MHOTOTPAaHHUKH, pa3BEPTKAa MHororpaHHuka. [Ipu3ma: N-yrosbHas
puU3Ma, TPaHU U OCHOBAHMSI NMPHU3MBI, MpsMasi U HAKJIOHHAs NPU3MBbI, OOKOBas U
MTOJTHAs ITOBEPXHOCTh IIPU3MBL. [Tapanenenurnen, MIPSMOYTOJIbHBIN
napajuiejienume] U ero coucrsa. Ilupamupa: nN-yrosnbHas nupamMuna, TpaHd U
OCHOBAHUE MUPaMU/JIbl, OOKOBAsI U MOJIHASL TOBEPXHOCTh MUPAMU/Ibl, IPaBUIbHASA U
yceuéHHas NupaMuaa. OJIEMEHTbl HNpu3Mbl M nupamuisl. [IpaBuiibHbIE
MHOTI'OTPAaHHUKHU: MOHATUE MPABWIBHOTO MHOIOTPaHHUKA, IIpaBUJIbHASA IPHU3Ma U
IIpaBUJIbHAsA MUpaMUJa, I[PAaBWIbHAs TPEyrojbHas MUPAMUAA U IIPaBUIIbHBIN
TeTpa’ap, KyO. IlpencraBieHue o0 NpaBUIbHBIX MHOTOIPaHHHUKAX: OKTa’Jp,

noJeKa’p U ukocasapyrue CeueHust IpU3Mbl U IMPaMUIbI




7.5

7.6

1.7

CumMeTpust B IPOCTPAHCTBE: CHUMMETPHS OTHOCHTEIBHO TOYKH, MPSAMOI,
IUDIOCKOCTH.  ODJIEMEHTBl CHUMMETPHM B  INHPAMMIAX, MapajUIelIenUuIeaax,

IMpaBHUJIbHBIX MHOTOTpaHHUKaX

Bbruuciienue 371€MEHTOB MHOTOTPAaHHUKOB: pEOpa, auaroHanu, yriel. [lmomans
OOKOBOH TOBEPXHOCTH U TIOJIHOH IOBEPXHOCTH HPAMOM HPU3MBI, IUIOIIAMIb
OCHOBAHHUH, TeOpeMa 0 OOKOBOU MOBEPXHOCTH NPSAMOH pu3Mbl. [ Lomaas 60xoBoi
MIOBEPXHOCTH M IIOBEPXHOCTH IIPABWIBHOM IUPaMUIbI, TEOpPEMa O ILIOIIALU

yceu€HHoil nupamusl. [Tonstue 06 00béMe. OObEM MHPaAMUIBI, TIPU3MBI

[TogoOubie Tena B mpoctpaHcTBe. COOTHOLIECHUS MEXAY — IUIOIMIAISIMHU

MMOBEPXHOCTEH, 00bEMaMK MOJOOHBIX TEI

11 KIIACC

Kox

IIpoBepsieMblii 3JIeMeHT COAePKAHUSA

6

I'eomeTpus

6.1

[{wimHapuyeckass MOBEPXHOCTb, 00pa3yrolie HIUHIAPUUYECKONW IMOBEPXHOCTH,
OCb IWJIMHAPUYECKOW moBepXHOCTH. LlunmuHzap: ocHoBaHud U OoOKOBas

IMMOBCPXHOCTD, o6pa3y10u1a;1 1 OCh, IJ10I1adb OOKOBOM U IOJHOMH MIOBEPXHOCTHU

6.2

6.3

Konnueckass TOBEpXHOCTh, OOpa3yroIIUe KOHUYECKOW IMOBEPXHOCTH, OCh U
BepIlMHA KOHMYECKOH MoBepXHOCTH. KoHyc: OCHOBaHME U BeplInHa, 00pa3yroriast
U OCh, IUIOWAAb OOKOBOW M TIONHOM TOBEPXHOCTH. YCEUEHHBIH KOHYC:

oOpa3yroIiye U BbICOTa, OCHOBaHMSI U OOKOBasi TIOBEPXHOCTh

Cdepa n map: ueHTp, paauyc, IMaMeTp, IIOLaAb IOBEPXHOCTH cepbl. BzanMHoe

pacnosoxkeHue cepbl U INIOCKOCTH, KacaTelabHasl IIIOCKOCTh K cdepe, IIIoMalb

cdepsl

6.4

N3o06paxenue Ten BpallleHus Ha IUIOCKOCTH. Pa3BépTka nunuHapa U KOHyca

6.5

KomOunanuu Ten BpalieHHs W MHOTOTPaHHMKOB. MHOTOTpaHHMK, ONMHCAHHBIN

OKOJIO C(I)CpLI, cq)epa, BIIMCAHHAA B MHOT'OT'paHHUK, UJIA TCJIO BpAlICHUSA

6.6

6.7

[Tonsitue 06 00bEMe. OcHOBHBIE cBOMcTBa 00BEMOB Tenl. Teopema 00 00BEME
MPsIMOYTOJIBHOTO Tapajuienienunena u ciueactsuss u3 He€. OOBEM IMIMHIpA,

koHyca. O0BEM 1mapa u miomaab chepol

[MomoOuble Tema B mpocTpaHcTBe. COOTHONIICHHS MEXAY —IUIOIMIAIIMU

MOBEPXHOCTEH, 00bEMaMHU MOJOOHBIX TEI

6.8

Ceuenus nunuHapa (mapajuieNbHO U NEPHEHAMKYISPHO OCH), CEYEHHUS KOHYyca

(mapasutebHOE OCHOBAHHIO M IPOXO/IAIICE Yepe3 BEPIIMHY), CCUCHHS Iapa

6.9

Bektop Ha miockocTd U B mpocTpaHcTBe. ClokeHUE W BBIYMTAHHUE BEKTOPOB.

YMHOKeHHEe BeKTopa Ha 4yucio. Pa3noxeHune BekTopa 1no TpéM HEKOMILIaHAPHBIM




6.10

BekTopaMm. [IpaBuio mapamnenenunena. Pemenue 3agad, CBSI3aHHBIX C

MPUMEHEHUEM MPaBUJl JEHCTBUI C BEKTOpaMu

[IpsimoyronbHasi cucreMa KOOpAMHAT B mpocTpaHcTBe. KoopauHaTsl BekTOpa.
[Ipocrelimiue 3agau B KOOpAMHATaX. YTOJN MeXIy BekTopamu. CKalasipHOe
MPOU3BE/ICHNE BEKTOPOB. BhluncieHue yrioB Mexay NpSIMbIMA U TUIOCKOCTSMH.

KoopanHaTHO-BEKTOPHBIN METOJ IIPU PELICHUHA FEOMETPUUYECKUX 3a1a4




MNEPEYEHDb (KOJUDPUKATOP) IPOBEPSIEMbIX TPEGOBAHUI

K PE3YJIbTATAM OCBOEHHSI OCHOBHOM OBPA3OBATEJIbHOM

IHPOI'PAMMBI CPEJJHEI'O OBIIEI'O OBPA3OBAHUA U
QJIEMEHTOB COAEPXKAHUA IIO MATEMATHUKE

Jlns mpoBeieHrs €IMHOTO TOCYAapCTBEHHOTO dK3aMeHa 1o MareMmatuke (aanee - EI'D mo

MaTeMaTHKE) UCTIOIb3YeTCs MepeueHb (KoAn(UKaTOp) MPOBEPSIEMBIX TPEOOBaHMIA K

pe3yJibTaTaM OCBOEHHSI OCHOBHOM 00pa30BaTeIbHOM MPOrpaMMbl CPETHETO OOIIETO

o0pa3oBaHus U 1eMeHTOB coaepkanus. [Ipu nmposeaennn EI'D mo maremaruke 6a3oBoro

ypOBHS U3 nepeuHs (koaudukaropa) BEIOUPAIOTCS MO3UIMH, COOTBETCTBYOIINE (efepatbHON

paboueii mporpamme 1o Marematuke (0a30BbIi yPOBEHB)

Kox
NpoBePsSIEMOro
TpedoOBaHUs

IIpoBepsiemble TPeOOBAHHUS K MPEAMETHBIM pe3yibTaTam
OCBOEHHS OCHOBHOIi 00pa30BaTe/IbHON MPOrpaMMBbl CpeIHEro
0011ero oopa3oBaHus

Bnagenue merogamu J0Ka3aTeNbCTB, aJlfOPUTMaMM PELIEHUS 3a/ay;
yMeHue (opMylnupoBaThb W ONEPUPOBATH MOHATUSAMHU: ONpEIEIICHHE,
aKcuoma, Teopema, CJIEACTBHE, CBOWCTBO, IPHU3HAK, JOKAa3aTEJIbCTBO,
paBHOCWIbHBIE  (OPMYJIUPOBKM;  NPUMEHATh  HMX;  YMEHHE
dbopmynupoBaTh 0OpaTHOE H TMPOTHUBOIOJIOKHOE YTBEPXKICHHE,
OPUBOAMTH MpPHUMEPHl W  KOHTPHPUMEPBI, HCIOJIB30BaThb METOJ
MaTeMaTHYeCKON MHAYKINU; POBOJIUTH JOKA3aTEIbHbIE PACCYKACHUS
IpU pelleHUH 3a/]a4, OLEHMBATh JIOTMYECKYI0 IPaBHJIBHOCTh
pacCcyX/JeHU; yMEHHE OIEepUpOBaTh MOHATHSAMHU: MHOXECTBO,
IIOJIMHO>KECTBO, ONEpallii HaJ MHOXKECTBaAaMH; YMEHHE HCIIOJIb30BaTh
TEOPETUKO-MHOKECTBEHHBIN ammapar Uil ONUCaHUS  PeajbHBIX
MIPOIIECCOB U SIBIIEHUH W MPH PELICHUHU 3a/1a4, B TOM YHUCIE U3 IPYTUX
y4eOHBIX MTPEAMETOB; YMEHHE ONEPUPOBATh MOHITUIMHU: Tpad, CBA3HBIN
rpad, AepeBo, LHMKI, Tpad Ha IJIOCKOCTH; YMEHHME 3a/laBaTh U
OIMCHIBATh Tpadbl pa3IMuHbIMU CIIOCOOAMU; UCTOIb30BaTh rpadbl MpH

pCIICHUHU 3a1a1

YMeHue onepupoBaTh MOHATUSIMH: HaTYpaJIbHOE YHUCIIO, IEJI0€ YHCIIO,
CTETEHb C IEJIBIM TMoKa3aTesieM, KOpEeHb HaTypaIbHOU CTENEHH, CTETICHD
C palMOHAJIBHBIM  TIOKa3aTejleM, CTEeNeHb C JIeUCTBUTEIbHBIM
nokasaresieM, Jorapudm Yucia, CHHYC, KOCHHYC M TaHIE€HC
MPOU3BOJIBLHOTO YHCJIA, OCTATOK MO MOAYJIIO, PAllMOHAIBHOE YHCIIO,
UppallMOHANILHOE  YHUCJIO, MHOXECTBa  HATypajbHBIX,  LIEJBIX,

pallnOHAJIbHBIX, I[CI\/JICTBI/ITGJIBHBIX Yuceii; YMCHUC HUCIIOJIb30BATH




MPU3HAKU JEIMMOCTH, HAUMEHBIIUN OOIIUIl NeTUTeNh U HAMMEHbIIEe
oluiee KpaTHOe, adroput™ EBKiNAa npu penieHuu 3ajad; 3HaKOMCTBO
C Ppa3IMYHBIMU TMO3UIMOHHBIMH CHUCTEMaMH CYHUCIICHHS; YMEHHE
BBITIOJTHATH BBIYMCIICHUE 3HAaYCHHUH U MpeoOpa3oBaHus BhIPAXKEHUHN CO
CTeTICHSIMH U JiorapudmMamu, mpeodpa3zoBaHus IPOOHO-PAITMOHATIBHBIX
BBIPQXKEHUI; YMEHUE ONEepUPOBATH MOHATUSIMU: MOCIEA0BATEIbHOCTD,
apudmernueckass ~ TmpoOTpeccHsi,  TEOMETpHUYECKas  IPOTrpeccus,
OecKOHEYHO yObIBalolasi TeOMETpUYEeCKass MPOrpeccusi; yMeHHE
3a/laBaTh  IIOCJIEJJOBATEIBHOCTH, B TOM UHUCJIE€ C IOMOILBIO
PEKYppeHTHBIX  (GOpMyJ;  yYMEHHE  ONEpUPOBATh  MOHATUSMHU:
KOMILIEKCHOE YHCII0, COMPSKEHHBIE KOMIUIEKCHBIE YHCIIa, MOJYJb W
apryMeHT KOMILUIEKCHOTO 4ucia, opMma 3alucyu KOMIUIEKCHBIX YHCeT
(reomeTpudeckasi, TPUTOHOMETPUYECKAss M aireOpamdeckas); yMeTh
MIPOU3BOJIUTH apu(MeTndeckue AeUCTBUSA ¢ KOMIUIEKCHBIMU YHCIIAMU;
MPUBOAUTH  TPUMEPHl  UCIOJB30BAHUS  KOMIUIEKCHBIX  YHCEN;
ONEpUPOBATh MOHATUAMM: MaTpuma 2x2 u 3%3, omnpeaeuTeNb

MaTpHUIIbl, TEOMETPUUECKHUI CMBICIT ONPEAEIUTENS

YMmenue OICPpHUPOBATH MOHATHUAMU: pallMOHAJIBHBIC, HPPAIHMOHAIBHEIC,
IIOKa3aTCJIbHBIC, CTCIICHHEIC, JIOFapI/I(I)MI/ILIeCKI/IC, TPUTOHOMCTPHYICCKUC
YpaBHCHUA W HEPABCHCTBA, HX CHCTCMbI, YMCHHC OICPpHUPOBATH
HOHATHUAMHU: TOXKIACCTBO, TOXKXKIACCTBCHHOC npeo6pasoBaHI/Ie, YpaBHCHUC,
HCpPaBCHCTBO, CHCTCMaA ypaBHeHI/Iﬁ N HCPAaBCHCTB, PaBHOCUJIIBHOCTH
ypaBHeHI/II\/'I, HCPaBCHCTB MW CHUCTCM, YMCHHC PpCHIATb YPAaBHCHUA,
HCPAaBCHCTBA WU CHUCTCMBI C IMOMOIIBIO Pa3JIMYHBIX HpI/IéMOB; peuaTtb
YpaBHCHH, HCPABCHCTBA MW CHUCTEMbI C IMApaMCTpPOM; IIPUMCHSATH
YpaBHCHUA, HCPABCHCTBA, UX CUCTCMBI JJIS PCHICHUSA MAaTEMATUYCCKHUX

3ala4v U 3a/1a4 U3 pa3JInYHbIX oOnacreit HAaYKH U peaﬂBHOﬁ KHU3HU

YMeHue omnepupoBaTh MOHATUSAMH: (YHKIMS, YETHOCTh (DYHKIIMH,
MEePUOJUYHOCTh (PYHKIIMH, OTPAaHUYEHHOCTh (PYHKIIMH, MOHOTOHHOCTh
(byHKIMH, SKCTpeMyM (YHKIIMU, HauOOJIblIee 1 HaUMEHbIIIee 3HaUeHUs
GYyHKIMM Ha MPOMEXYTKE, HenpepbiBHas (QYHKIHS, aCHUMITOTHI
rpaduka ¢GyHKOUM, TepBas W BTOpas MPOU3BOAHAs (YHKIUH,
reOMEeTPHUUECKUI 1 (PU3MUECKUI CMBICI TPOU3BOAHOM, TepBooOpa3Hasd,
ONpeNIeNIEHHBI MHTErpall; YyMEHHWE HaXOAWUTh ACHUMIITOTHI Ipaduka
(GyHKUIMU; yMEHHE BBIYUCIATH MPOU3BOAHBIE CYMMBI, POU3BEACHUS,
YaCTHOT'O U KOMIO3ULUH (PYHKIUI, HAXOAUTh ypaBHEHHUE KacaTeJIbHOU

K TpaduKy GyHKIHU; YMEHHE HaXOIUTh MPOU3BOIHBIC JIEMEHTAPHBIX




(GyHKIUH; yMEHHE WCIOJIb30BaTh MPOU3BOMHYIO JUISI UCCIICIOBAHUS
(GhyHKIMA, HAXOIUTH HAMOONIBIINE U HAUMEHBIIINE 3HAYCHUST (PYHKITU;
CTpOUTh TpaUKM MHOTOUYJICHOB C HCIIOJIb30BAHUEM  armapara
MaTEeMaTHYECKOTO aHaJIH3a; IPUMEHSTh TPOU3BOIHYIO ISl HAXOXKIACHUS
HAWTYYIIErO pEIICHHWs B TPUKIATHBIX, B TOM YHUCIIE COIUATBHO-
HKOHOMHUYECKUX U (PU3MYECKHX 3a/1a4aX; HAXOJAUTh IUIOMIATH U 00 BEMBI
¢Gury ¢ mOMOINIBI0 HHTETPaja; MPUBOAUTH MPUMEPHl MATEMATHIECKOTO

MOJIETTUPOBAHUS C MOMOILBIO T depeHIINaTbHBIX YpaBHEHUIN

YMeHne onepupoBaTh MOHATUAMH: Trpaduk QyHKIUU, oOpaTHas
GyHKIMS, KOMIO3UIMSA (QYHKIUH, JTHHEWHAsS (QYHKIHS, KBaIpaTHIHAS
byHKIHS, panoHaIbHas byHKIHS, CTElEHHAs byHKIHS,
TpUTrOHOMETpHUeCKHe (YHKIUU, OOpaTHBIE TPUTOHOMETPUUICCKUE
GbyHKIMYM, MOKaszareiabHass U Jjorapudmuyeckas (QYHKIHH; YMEHHE
CTPOUTH TpadUKHu M3YYCHHBIX (YHKIIHH, BBITOIHATH MIPEOOPA30BAHUS
rpadukoB (YHKIIH, UCIIOIB30BAaTh TPaQUKU ISl U3yYEHUS MPOIIECCOB
Y 3aBUCUMOCTEH, P PEIICHUU 3a/1a4 U3 APYTrUX y4eOHBIX MPEIMETOB
W 3aJa4 U3 pealibHOM >KM3HM; BbIpaKaTh (OpMylaMU 3aBHUCHMOCTH
MEXTy BEJIMYNHAMMU; MCIIOIH30BaTh CBOMCTBA U rpaduKu (YHKITUH TS
pelleHrs ypaBHEHH, HEPaBEHCTB U 3a/1a4 C MapaMeTpaMu; n300paxarh
Ha KOOPAWHATHOM INTOCKOCTM MHOXECTBA PEIICHUN YypaBHEHUH,

HEPABCHCTB U UX CUCTEM

YMeHue pemiatb TEKCTOBBIE 3aa4M Pa3HbIX TUIOB (B TOM YHUCIIE Ha
MIPOLIEHTHI, JOJIU U YaCTH, Ha ABM)KEHUE, pabOTy, CTOMMOCTh TOBapOB U
yCIIYT, HaJIOTH, 3aJ1a41 U3 00JIACTH YIPABJICHUS TMUYHBIMU U CEMEHHBIMU
(uHaHCaMM); COCTaBJIATh BBIPAKEHUS, YPAaBHEHUS, HEPABEHCTBA U UX
CUCTEMBI 110 YCIIOBUIO 3a/1a4d, MCCIIEN0BATH IIOJIy4YEHHOE PELICHUE U
OLICHUBATh MPaBAONOIOOHOCTh PE3yNbTAaTOB; YMEHHE MOJEIUPOBAThH
peanbHbIe CUTyallMd HA SA3BIKE MATEMATUKH; COCTABIIATH BBIPAXKECHUS,
YpPaBHEHHUs, HEPABEHCTBA M HX CHCTEMBI IO YCIOBHIO 3aJayH,
HCCIEA0BAaTh IIOCTPOCHHBIE MOJENM C HCIOIb30BAHMEM alapara

anredpbl, UHTEPIPETUPOBATH MOTYUEHHBIN pe3yabTaT

YMeHue omnepupoBaTh MOHATUSIMH: CpeaHee apu(pMETHUYECKOE,
MearaHa, HauOoJblllee ¥ HaMMEHbIIee 3HAUCHUs, pa3Max, AUCIepCus,
CTaHJApTHOE OTKJIOHEHHWE YHUCIIOBOIO HabOpa, yMEHHE W3BIICKATh,
HMHTEPIpETUpOBaTh MH(OpMALINIO, TPEICTABICHHYIO B TabIuIax, Ha
Iuarpammax, rpaukax, OTpakarolylo CBOWCTBA peallbHBIX MPOIECCOB

W SIBJICHHWH; TPEACTaBIATh HWH(POPMAIMIO C TOMOIIBIO TaONHIl |




IUarpaMM; HCCIIEIOBaTh CTATUCTUYECKHE JaHHbIE, B TOM YHCIE C
MPUMEHEHHEM TIpa@UyecKuX METOJOB U DBJIEKTPOHHBIX CPEICTB;
rpadM4ecKyd HCCIIEOBaTh COBMECTHBIE HAOJIOAECHUS C IOMOIIBIO

JUarpamMm paccerBaHUs U JIMHEHHON perpeccuu

YMeHue onepupoBaTh MOHSATHUSMHU: CIyYalHBIM ONBIT M CIydailHOE
COOBITHE, BEPOSTHOCTH CIIYYalHOTO COOBITHS, yYMEHHUE BBIUUCIISTH
BEPOATHOCTh C HCIIOJIb30BAHUEM TIpaUuecKUX METOJIOB; NMPUMEHSITh
(OpMYIIBI CIOXKEHUS U YMHOXKCHUS BEPOSTHOCTEH, POpMYTy TOTHOM
BepoATHOCTH, ¢opmyny bepHymin, komMOuHaTOpHBIE (aKThl U
(OpMyIIBI; OIICHWBATh BEPOSATHOCTH PEATBHBIX COOBITHH; YMCHHE
ONEepUPOBaTh TMOHATHSMH: CIlydyailHas BeJIMYMHA, pacIlpeieicHue
BEpPOSITHOCTEH, MAaTEMaTHUYECKOE OKUJAHUE, JUCTICPCUS] U CTAHIaPTHOE
OTKJIOHEHHE CIIy4alHOM BENWYMHBI, (YHKIUH pacrupeieieHus Hu
IJIOTHOCTA  PAaBHOMEPHOTO,  IIOKA3aTEJIbHOTO W HOPMAJIBHOTO
pacmpesneneHnuid; yMEHHE HCHOJb30BaTh CBOWCTBA  HM3YyYEHHBIX
pacrpeesieHuid i peleHus 3aa4; 3HAKOMCTBO C MOHATHIMU: 3aKOH
OOJIBIIMX YHCEN, METOJbl BBIOOPOUYHBIX UCCIIEOBAHUI; YMEHHE
MPUBOJUTH TPUMEPHI TPOSBICHUS 3aKOHA OOJBIIUX YHCET B
MPUPOAHBIX U OOILIECTBEHHBIX SBICHHUSIX; YMEHHE OINEepPUPOBATH
MOHSATUSAMH: COYETAHHE, TEPECTAHOBKA, YHCJIO COYETAHUM, YHUCIIO
nepectaHoBok; OmHOM HploTOHA; yMeHHE MPUMEHATH KOMOMHATOPHBIE
(hakThl M pacCyX ACHUS U1 PEIICHHS 3aj]iay; OIEHHWBATh BEPOSITHOCTU
pEabHBIX  COOBITUH; COCTaBISITH BEPOATHOCTHYIO  MOJENb U

MHTEPIPETUPOBATH ITOTYYEHHBIN pe3yabTaT

YMeHne onepupoBaTh IOHATUSMH: TOYKA, MpsAMas, ILIOCKOCTb,
MIPOCTPAHCTBO, OTPE30K, Jy4, BEIMYMHA YyIia, IUIOCKUM Yyrod,
JNBYTPAaHHBIA Yroj, TPEXTPaHHBIA YIoJl, CKPEIIMBAKOUIUECS IpPSMBIE,
MapaJuIEIbHOCTh U NEPIEHAUKYIIIPHOCTD NPSMBIX U IUNIOCKOCTEH, Yrol
MEXIy MPSAMBIMHU, YroJI MEXAY NPSAMON M IUIOCKOCTBIO, YTOJI MEXIY
IIJIOCKOCTSIMU, PACCTOSIHUE OT TOYKU J0 IIJIOCKOCTH, PACCTOSTHUE MEXKIY
MPSIMBIMH, PACCTOSTHUE MEXY IUIOCKOCTSIMHU; YMEHHUE HCIOJb30BaTh
MpU pEelIeHUH 3a/ay H3y4yeHHble (DaKThl U TEOpPEMbl IUIAHUMETPHH;
YMEHHUE OILICHUBATh Pa3Mepbl 00BEKTOB OKPYKAIOIIETO MUPA; CTPOUTH
MaTEMaTUYECKHE MOJAEIN C IOMOLIbI0 I'€OMETPUYECKUX INOHATUH U

BCJIMYHWH, PCIIAThb CBA3AaHHLIC C HUMU ITPAKTHUYCCKUC 3aa4n

10

YMeHue onepupoBaTh MOHATHIMU: IUIOMAb GUrypsl, 00bEM GUrypHl,

MHOI'OrpaHHUK, HpaBI/IHBHHﬁ MHOI'OrpaHHUK, CCHCHUEC MHOI'OI'PaHHUKA,
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KyO, mapamenenunesn, npu3Ma, nupamuja, Gurypa m HOBEPXHOCTh
BpalleHUs, MWINHADP, KOHYC, Map, cdepa, Iomans chepsl, MIomab
MOBEPXHOCTU MUPAMUBI, TPU3MBI, KOHYCa, IIIUHAPa, 00bEM KyOa,
IPSIMOYTOJIBHOTO HapaJulelenuIe/a, MUPaMuIbl, TIPU3MbI, MIHHIPA,
KOHYyca, I1apa, pa3BépTKa MOBEPXHOCTH, CEUCHHs KOHYCa U LWIMHIPA,
napajulellbHble OCH WM OCHOBAaHHWIO, CCUCHHE Iapa, IUIOCKOCTD,
Kacamomascs cdepsl, HUIMHAPA, KOHYCa; yMEHHE CTPOUTH CEUEHHE
MHOTOTpaHHHKa, N300paXaTh MHOTOTPAHHUKH, (PUTYPBI M TIOBEPXHOCTH
BpalllCHHUsI, UX CEYEHHUS, B TOM YHUCIIE C IOMOULIbIO 3JIEKTPOHHBIX
CPEICTB;, YMEHHE TMPHMEHSTh CBOWCTBA TE€OMETPHUYECKHX (HTYD,
CaMOCTOSITENTFHO (HOPMYITUPOBATh OINPENEICHUsT H3ydaeMbIX (uUryp,
BBIIBUTaTh THIIOTE3bl O CBOMCTBaX M TPH3HAKAX TC€OMETPHYECCKUX
¢uryp, OOOCHOBBIBaTh WJIM ONPOBEPraTh MX; yMEHHE IPOBOAUTH
KJaccupuKanuio GUryp IO pa3IM4YHbIM IPHU3HAKaM, BBIOJIHSATD

HGO6XOILI/IMBIG JOIMMOJIHUTCIIBbHBIC ITIOCTPOCHUA

YMeHue omnepupoBaTh TOHATUSIMHU: [JIBIDKEHHE B TMPOCTPAHCTBE,
napajuieNbHbIN MepeHoc, CHMMETPHS Ha TJIOCKOCTH U B MPOCTPAHCTRBE,
MOBOPOT, MpeoOpa3oBaHUE M0A00Ms, MOAOOHBIE (UTYPBI; YMEHHE
pacrno3HaBaTh paBHbIE U MOJI0OHBIE PUTYpHI, B TOM YHUCIE B MPHUPOJE,
HCKYCCTBE, apXUTEKType; UCIOJIb30BATh T€OMETPUUYECKUE OTHOIICHHS
MpH PELICHUH 3aJa4; HaXOJIWUTh F€OMETPHUYECKHE BENUYHMHBI (IJMHA,
yroJ, TJIomaab, 00bEM) TPH PEIICHUH 3a]ad W3 APYTHX Y4eOHBIX
MPEAMETOB U U3 PEAIbHOM )KM3HU; YMEHHE BBIYUCIISITH T€OMETPUUECKIE
BEJIMYUHBI (JIJTMHA, YrOJI, IUIOMIaAb, O0BEM, TUIOMIAAL MOBEPXHOCTH),
WCTIONB3YSl M3Y4YeHHbIE (HOPMYNBI U METOABI, B TOM YHCIE: IO
MMOBEPXHOCTU MTUPAMHU/IBI, TPU3MBI, KOHYCA, [IIJIMHPA, TUIOMAIL CPEpHI;
00BEM Ky0a, IPSIMOYTOIBHOTO TMapalieNenuIesa, MTUPaMuIbl, IPU3MBI,
UWIMHApPA, KOHYyca, IIapa; yMEHHWE HAXOJWUTh OTHOIIEHHE O0BEMOB

NOJOOHBIX (GUryp
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YMeHue omnepupoBaTh  MOHATUSMHU:  IPSIMOYTOJIbHAas — CHUCTEMA
KOOpJUHAT, BEKTOP, KOOPJAUHATHI TOUKH, KOOPAUHATHI BEKTOPA, CymMMa
BEKTOPOB, MPOU3BEACHNE BEKTOPAa HA YHUCIIO, Pa3IoKEHUE BEKTOpa IO
0a3ucy, CKaJlsipHOE MPOM3BEACHHE, BEKTOPHOE IPOU3BEICHHE, Yroil
MEXAYy  BEKTOpaMH; yMEHHE  HCIOJIb30BaThb  BEKTOPHBIM U
KOOpJAWHATHBIA METOA I PELIEHUs F€OMETPUYECKHUX 3a7ad M 3a1ad

JIpYTUX y4eOHBIX MPEeIMETOB
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YMeHue BbIOMpaTh NOAXOAALIMA METOA s pelIeHHs 3aay;
IIOHMMAaHHWE 3HAYUMOCTH MATEMaTHUKM B HW3YYEHHU IPHUPOJHBIX U
OOIIIECTBEHHBIX MPOLECCOB M SBJICHUI; yYMEHHE paclo3HaBaTh
IIPOSABJICHUE 3aKOHOB MATEMAaTMKH B HCKYCCTBE, YMEHHME IPHUBOJUTH
IIpUMEPBl  MAaTEMaTUYECKUX OTKPBITUM POCCHUMCKOM M MHPOBOM

MaTeMaTH4YeCKOM HAayKH




HHEPEYEHbD 3JIEMEHTOB COIAEPKAHUS, IIPOBEPAEMBIX HA

EI'D 10O MATEMATHUKE

HpOBepﬂeMbIﬁ IJIEMEHT COACPKaHUSA

Koxa
1 Yucna v BBIYKCICHUS
11 Harypanbnsie u nensie yucna. [IpusHaku 1enMMOCTH LEIIbIX YUCEI
12 Parmonanbupie yncna. OOBIKHOBEHHBIE W JAECATHYHBIE IPOOHM, TMPOLEHTHI,
' OCCKOHEUYHBIC MTEPUOJNUECKHUE TPOOH
13 Apudmerndeckuii  KOpeHb  HaTypaJibHOW  cTemeHW.  JlelcTBua ¢
' apu(METHUYECKUMH KOPHIMHU HATYpaIbHOM CTETIEHN
14 Crenenp ¢ wenbiM MnokasatesneM. CTENeHb C palMOHAIBHBIM I10Ka3aTeleM.
' CBolicTBa CTENEHU
15 CuHyc, KOCHHYC W TaHTEHC YHCIIOBOTO apryMeHTa. ApPKCHUHYC, apKKOCHHYC,
' apKTaHT'€HC YHCIIOBOTO apryMeHTa
1.6 Jlorapudwm yucna. JlecaTuynbie U HaTypajabHbIE JOrapu(MbI
JeiicTBuTenpHble uMcaa. Apu@MeTHYecKHue Olepaluu ¢ ACHCTBUTEIbHBIMU
1.7 yrcnamu. [IpuOmkEéHHbIE BBIYUCIICHUS, TPABUIIA OKPYTJICHHS, MPUKUAKA U
OLIEHKA Pe3yJIbTaTa BbIYMCIEHUIN
1.8 [IpeoOpazoBanue BhIpaXKeHUH
1.9 KommiekcHbie uncna
2 VYpaBHeHUs 1 HEpaBEHCTBA
2.1 Hensle 1 1poGHO-paliOHaIbHbIE YPABHEHUS
2.2 WppannonanbHble ypaBHEHUS
2.3 Tpuronomerpruyeckue ypaBHEHHS
2.4 [TokazarenbHble U IorapupMUUIECKUE YpaBHEHUS
2.5 Llenbie U 1pOOHO-paAIIIOHAIbHBIE HEPABEHCTBA
2.6 HppanuoHanbHble HEpaBEHCTBA
2.7 [Toka3zarenbHbIe U JOrapupMUUECKIEe HEPABEHCTBA
2.8 Tpuronomerpuyeckue HepaBEHCTBA
2.9 CucTteMbl 1 COBOKYITHOCTH YpaBHEHUN M HEPABEHCTB
2.10 YpaBHEHUs, HEPABEHCTBA U CUCTEMBI C TapaMeTpaMu
211 Marpuia cucTeMsl JINHEWHBIX YpaBHEHHN. ONpeeuTeNb MaTPULbI
3 OyHKIMH U TpaduKu
31 @yHK1Ms, criocoOsl 3a1anus Gynkuuu. I'paduk pynkuuu. Bzanmuo obpaTtHbie

¢ynkuuu. YétHele 1 HeuéTHbIe pyHKuMU. [leprnoguueckue GpyHKIIHN




OO6nacTp ompeneneHus 1 MHOXKECTBO 3HaueHuH ¢yHkiuu. Hymn QyHkuuu.

[TpoMexyTKH 3HAKOMOCTOSHCTBA. [IpoMeX)yTkM MOHOTOHHOCTH (DYHKIIHU.

32 Maxkcumymbl 1 MEHUMYMbI QyHKIMH. Hanbounpiiee 1 HauMeHbIlee 3HaUCHHE
(GYHKLNU HAa IPOMEKYTKE
33 CreneHHas (yHKIMs C HaTypaJbHBIM U LIENbIM MOKa3zareneM. E€ cBoiicTa u
' rpa¢uk. CBoiicTBa 1 rpaduk KOpHS N-0ii CTETIEHU
3.4 Tpuronomerpudeckue GyHKINU, UX CBOHCTBA U TpaduKu
3.5 [oka3zaTtenpHast u norapudmudeckas GyHKIIMH, UX CBOWCTBA U TPapUKU
36 Touku paspeiBa. AcumnToThl rpadukoB QyHkuuii. CoiicTBa (QyHKIHA,
' HEMpEepbIBHbIX HA OTPE3Ke
3.7 ITocnenoBaTeIbHOCTH, CIIOCOOBI 3aMaHUs [IOCIEA0BATEILHOCTEH
38 Apudmerndeckass W Treomerpuueckas mporpeccuu. Dopmyna  CIOKHBIX
' IPOLICHTOB
4 Hauana maremMaTHueckoro aHajinza
4.1 [TpousBoanas ¢pyukiuu. [Ipon3BoaHbIE F€eMEHTAPHBIX (YHKIIUN
[TpruMeHeHre NPOM3BOJHON K HCCIEIOBAaHMIO (PYHKIMI Ha MOHOTOHHOCTb U
4.2 sKcTpeMyMbl. HaxoxxneHre HanOobIero 1 HauMeHbILIEro 3HaueHus1 QyHKIUU
Ha OTpe3Ke
4.3 [lepBooOpasnas. MuaTerpan
S) MHoxecTBa U JIOTHKA
5.1 MHOXecTBO, ornepaiuy HajJ MHOKecTBamMu. J{uarpammel Ditiepa — Benna
5.2 Jloruka
6 BeposITHOCTh M cTaTUCTHKA
6.1 OnucarenbHasi CTaTUCTHKA
6.2 BepositHOCTB
6.3 KomOunaTtopuka
7 I'eomeTpus
7.1 @urypsl Ha MIOCKOCTH
7.2 [IpsiMble 1 TIOCKOCTH B MIPOCTPAHCTBE
7.3 MHororpaHHUKN
7.4 Tena v MOBEpXHOCTH BPALLEHUS
7.5 KoopanHats! 1 BEKTOPHI




