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INOSACHUTEJIBHASA 3AIIMCKA

Pabouas mporpamma ydeOHOro Kypca «l'eomerpusi» 6a3oBoro ypoBHs mis oOydaromuxcs 10 —11
KJIaccoB pa3paboraHa Ha oOcHOBe PDenepaabHOr0 TOCYAAPCTBEHHOrO0 0O0pa30BaTENLHOI'O CTaHIapTa
cpemHero oOmero oOpazoBaHMs, ¢ y4ETOM COBPEMEHHBIX MHPOBBIX TpPeOOBaHWM, MPEABSBISEMBIX K
MaTeMaTH4eCcKOMY OOpa3oBaHHIO, M Tpaauluil poccuiickoro oOpa3zoBaHMs. Peamuzaiust mporpaMmel
obecrieunBaeT OBJIA/ICHUE KIIFOUEBBIMU KOMITETEHLIUSMH, COCTABIISIOIIMMHU OCHOBY JUISI CAMOPa3BUTHS U
HETPEPBIBHOTO 00pa30BaHMs, IEIOCTHOCTh OOIIEKYJIbTYPHOrO, JHUYHOCTHOTO W IO3HABATEIIHHOr0O
Pa3BUTHS JIUYHOCTH OOYYaIOLINXCS.

HEJIX N3YYEHUSA YYEBHOI'O KYPCA

BaxkHocTh yueOHOro Kypca reoMeTpur Ha YpOBHE CpPEIHEro ooiiero oOpa3oBaHMsl 00yCIIOBIEHA
MPAKTUYECKON 3HAYMMOCTBIO METalpeJIMETHBIX U TNPEJAMETHBIX DPE3YJbTaTOB OOYYEHMsI I'€OMETPHH B
HamlpaBJICHUUW  JIMYHOCTHOIO  pa3BUTHs  oOydaromuxcs,  (GopMupoBaHHs  (QYHKIMOHAIBHOM
MaTeMaTHYECKOW T'PaMOTHOCTH, M3YYEHHUs APYrHX Y4eOHBIX AUCHUIUIMH. Pa3BuTHe y oOydarommxcs
NPAaBUIBHBIX MPEACTABIEHUM O CYIMIHOCTM M IPOUCXOKICHUM TIeOMETPUYECKUX alOCTpakiui,
COOTHOILICHUM PEAbHOr0 U HACAJIBHOI0, XapakTepe OTPaKCHUsS MaTeMaTU4eCKOH HayKOHW sBICHUH H
MPOIIECCOB pEabHOIO0 MHpa, MECTe TeOMETPUU B CHCTEME HAyK W pPOJIM MaTeMaTHYeCKOro
MOJICIUPOBAaHUsI B HAyyHOM I[IO3HAHMM M B IPAKTHKE CIOCOOCTBYET (DOPMHUPOBAHHUIO HAYYHOTO
MHUPOBO33PEHUS ydallluXcs, a TAKKe KaueCTB MBILIUICHUS, HEOOXOIUMBIX JUIS aJalTallid B COBPEMEHHOM
obmecTse.

['eomerpust siBisieTCs OMHUM M3 0Aa30BBIX MPEIMETOB HA YPOBHE CPEIHETO OOIIEro 0O0pa3oBaHUS,
TaK Kak 00ecreynBaeT BO3MOKHOCTh U3YUEHHsI KaK JTUCIMILINH €CTECTBEHHO-HAYUYHOW HAIlPaBICHHOCTH,
TaK U TyMaHUTapHOM.

Jlornueckoe wpimeHne, GopMHUpyeMoOe TPH HU3YYECHUH OOYYAIOIIMMUCS TIOHSTHHHBIX OCHOB
IeOMETPHUH U MTOCTPOCHUHU LIETIOYKU JIOTUUYECKUX YTBEPKACHUH B X0J1€ pelleHHs] TeOMETPUUECKUX 3a/1ad,
YMEHHUE BBIIBUTaTh M OINPOBEPraTh TUIIOTE3bl HEMOCPEJCTBEHHO HCIONB3YIOTCS NMPH PELICHUH 337134
€CTECTBEHHO-HAYYHOT'0 I[KJIa, B YaCTHOCTH M3 Kypca (pHU3HKH.

VYMeHne OpHEeHTHPOBaTbCcid B MPOCTPAHCTBE HIpaeT CYLIECTBEHHYIO pOJb BO BCEX 00nacTAX
JeATeNbHOCTH yesioBeka. OpueHTalus yelloBeka BO BpEMEHHU U NMPOCTPAHCTBE — HEOOXOIUMOE YCIIOBHE
€ro COIHMAIBFHOr0 OBITHS, (hopMa OTPAKEHHSI OKPYIKAIOIIEr0 MHUpPA, YCIOBHE YCIIEUIHOIO MO3HAHUS U
aKTMBHOTO IpeoOpa3oBaHus JeiicTBUTENbHOCTH. OnepupoBaHUE MPOCTPAHCTBEHHBIMH 00pa3amu
00beMHSIET pa3Hble BUAbI YU€OHOH M TPYIOBOH JAEATEIBHOCTH, SIBIAETCS OJHUM U3 MPO(EecCCHOHATBHO
BaXHBIX Ka4eCTB, MOATOMY aKTyallbHa 3ajavya (popMuUpoBaHUS Yy OOyYarOmUXCS MPOCTPAHCTBEHHOTO
MBIIIEHHS KaK Pa3HOBUIHOCTU OOpPa3HOI'0 MBIIIJIEHHUS] — CYLIECTBEHHOIO KOMIIOHEHTA B MOATOTOBKE K
MPAKTUYECKOH eATETbHOCTH 110 MHOTUM HaIlPABICHUSM.

Llenp ocBoeHMsI mporpaMmbl yueOHOro Kypca «l'eomerpus» Ha 0a30BOM YpOBHE OOy4YeHHS —
o011eo0pa3oBaTebHOE U OOIICKYJIBTYPHOE PAa3BUTHE OOYYAIOIIMXCSA Yepe3 o0ecreueHne BO3MOKHOCTH
pUOOpETEHHs U UCIIOIb30BAHUS CUCTEMAaTUYECKUX I€OMETPHUECKIX 3HAaHUH U JIeHCTBUH, crienu(pUUHBIX
Te€OMETPHH, BO3MOXXHOCTH YCIICIITHOTO TIPOIOJIKEHUST 00pa30BaHUsI 110 CIICUAIBHOCTSIM, HE CBA3aHHBIM C
MPUKIIAHBIM UCTIOIb30BAaHUEM T€OMETPHH.

[IporpamMa mo reoMeTpuu Ha 0a30BOM YypOBHE HpEeHA3HAYEHA Il OOYdarOLIMXCs CpenHel
IIKOJIBI, HE MCIBITHIBABIINX 3HAYUTENIBHBIX 3aTPYAHEHUH Ha YPOBHE OCHOBHOI'O OOILIETO 00pa3OBaHUS.
Takum oOpazoM, oOydaromuecss Ha 6a30BOM YPOBHE JIOJKHBI OCBOMTBH OOIHE MaTeMaTHYECKUE YMEHHS,
CBSI3aHHBIE CO CIEeUU(UKON reoMeTpur U HeOOXOAMMBbIE Ul KU3HU B COBpeMeHHOM oliectBe. Kpome
3TOr0, OHM MMEIOT BO3MOXXHOCTh M3y4YHTh I'€OMETPHUIO OoJiee IITy0OKO, €ClH B JalbHEHIIEeM BOZHUKHET
HEOOXOJIMMOCTh B TEOMETPUIECKUX 3HAHUAX B MPOYECCHOHATLHON JIEATEIbEHOCTH.

JlocTukeHue 1eNn OCBOEHMs MPOrpamMMbl 00ECHEUMBAETCSl PEIIEHHEM COOTBETCTBYIOILUX 3ajady.
[IpuoputeTHBIMU 3amauaMu OCcBOeHMsS Kypca «['eomerpum» Ha 6azoBom ypoBHe B 10—11 kimaccax
SIBIISTEOTCSI:

e popMupoBaHHE NMPEACTABICHUS O T€OMETPUM KaK 4YacTW MHUPOBOM KyJIbTYpbl M OCO3HaHHUE e
B3aMMOCBS3H C OKPYKAIOIIUM MHPOM;



e popMHpOBaHUE NPEJCTABICHUS O MHOTOTPAaHHMKAX M TejlaX BpPALICHUS KaK O Ba)KHEHIIMX
MaTeMaTHYECKUX MOJEISX, MO3BOJISIONINX OMHUCHIBATh U U3y4aTh Pa3HbIC SBJICHHS OKPYKAIOLIETO MHUPA;

e popMHpOBAaHUE YMEHHUS PACIIO3HABATh HA YEPTEXkKAX, MOJCIHAX M B PEATBHOM MHpPE
MHOTOTPaHHHUKH U TeJla BPALCHUS;

® OBJIQJICHUE METOJaMU PEIICHHs 3aJa4 Ha IMOCTPOSHUS Ha HM300PKEHUSX MPOCTPAHCTBEHHBIX
uryp;

e opMHpOBAaHUE YMEHHUS ONEPUPOBATH OCHOBHBIMH TIOHSATHSMH O MHOTOIPAaHHUKAX W Telax
BpAIICHUS U UX OCHOBHBIMH CBOHCTBaMU;

® OBJIQ/ICHUE aJTOPUTMaMH PEIIEHUs OCHOBHBIX THUIIOB 3a/ia4; (JOPMUPOBAHUE YMEHHUS MPOBOIUTH
HECJIOKHBIE JIOKa3aTelbHbIC PACCYXKIEHUS B XOJAE PEIICHUS CTEPEOMETPHYECKHX 3aJad W 3a7ad C
MIPAKTUYCCKUM COJICPIKAHUEM;

® Da3BUTHE MHTEUICKTYAJIbHBIX W TBOPUYECKUX CIOCOOHOCTEH OOydaromuxcs, MO3HaBaTENbHOMN
AKTUBHOCTH, UCCIICJIOBATEIILCKUX YMEHUHN, KPUTUYHOCTH MBIIIICHUS;

e popmupoBaHue HYHKIMOHATHLHOU IPAMOTHOCTH, PEJIEBAHTHON T€OMETPUHU: YMEHHE pacliO3HaBaTh
MIPOSIBIICHUSI TEOMETPUUYECKUX TOHSTHH, OOBEKTOB M 3aKOHOMEPHOCTEH B pEalbHBIX >KU3HEHHBIX
CUTyallUsiX W TPU M3YUYEHUW JIPYTUX YyUYEOHBIX TMPEIAMETOB, IMPOSBICHUS 3aBUCUMOCTEH U
3aKOHOMEpPHOCTEH, (OpPMyIHpPOBaTh WX Ha SA3BIKE T'€OMETPUM U CO3/1aBaTh T'€OMETPUUYECKUE MOJEIH,
MPUMEHSITh OCBOCHHBIM T'€OMETPHUYECKUN ammapar JJis pelleHHs MPaKTUKO-OPUEHTHPOBAHHBIX 3ajad,
WHTEPIPETUPOBATH U OIICHUBATH ITOJYICHHBIC PE3YIIbTATHI.

OTIUYUTENBHON 0COOEHHOCTHIO MTPOrPAMMBI SIBJISIETCS BKIIIOUEHHE B KypPC CTEPEOMETPUH B Havale
€ro M3y4yeHHWs 3aJay, pelIlaeMbIX Ha YPOBHE WHTYUTHUBHOTO IO3HAHMS, W OIpPENEIEHHBIM 00pa3oM
OpraHHW30BaHHAas pa0oTa HAJl HUMH, YTO CIIOCOOCTBYIOT Pa3BUTHIO JIOTHYECKOTO M MPOCTPAHCTBEHHOTO
MBIIUICHHSI, CTHMYJIHPYET TPOTCKAHWE WHTYUTHBHBIX IPOIECCOB, MOTHUBHPYET K JallbHEHIIEMY
W3YYEHHUIO MpeIMETA.

[Ipenmourenue OTAAETCS HATIISIHO-KOHCTPYKTHBHOMY METOy OOYYEHHS, TO €CTh TEOPETUUSCKUE
3HaHHUS MMCIOT B CBOCH OCHOBE UYBCTBEHHOCTH IPEAMETHO-TIPAKTHUYECKOH JesaTeabHOCTH. Pasputhe
MIPOCTPAHCTBEHHBIX MPEICTaBICHUM y ydaluXcs B Kypce CTEpPEOMETPUU MPOBOAMUTCA 32 CUET peIlleHUs
3aad Ha CO3/laHHWE€ MPOCTPAHCTBEHHBIX OOpPa30B M 3aJady Ha ONEPUPOBAHHE MPOCTPAHCTBEHHBIMU
oopazamu. Cozmanue oOpa3za MPOBOJIUTCS C OMOPOM HA HAIBSIIHOCTh, & OIMEpUpPOBaHUE O0pa3oM — B
YCIOBUSIX OTBJICYEHUS OT HATJISAHOCTH, MBICIIEHHOTO U3MEHEHHSI €70 UCXOTHOTO CO/IePIKAHMS.

OcHoBHbIE conepxaTenbHble JUHUM Kypca «I'eomerpun» B 10-11 xmaccax: «MHOrorpaHHUKN,
«[IpssiMple ® TIJIOCKOCTH B TmpocTpaHcTBe», «Tema BpameHus», «BeKTOpbl W KOOPAMHATHI B
npocTpancTBe». DopMupoBaHHe JTIOTUYECKUX YMEHUN pacrlpeensieTcsi He TOJIBKO MO COJep>KaTeIbHBIM
JUHUSAM, HO | 110 rojiaM 00ydeHHUs Ha yPOBHE CPEAHEr0 00IIero oopa3oBaHus.

ConepkaHne 00pa30BaHMS, COOTBETCTBYIONICE MPEIAMETHBIM pe3yiIbTaTaM OCBOCHUSI pabodeii
MPOrpaMMbl, paclpeleNéHHbIM 10 ToAaM OOy4eHHs, CTPYKTYpUPOBAHO TakuM oOOpa3oM, YTOOBI
OBIIAZICHHE TEOMETPUYECKUMHU TMOHSATHUSMH M HABBIKAMH OCYHIECTBISUIOCH TOCIENOBATENbHO H
MOCTYNATeNbHO, ¢ COONIOJICHUEM MPUHITUIA MPEEMCTBEHHOCTH, YTOOBI HOBBIE 3HAHHS BKIIOUYAIHCH B
OOIIyI0 CHUCTEMY T€OMETPHYECKHUX IMPEIACTABICHUN OOYYarOIIMXCS, PacCIIUpsist U yriryouss e€, oOpaszys
MIPOYHBIE MHOXKECTBEHHBIC CBSI3H.

MECTO YYEBHOI'O KYPCA B YYUEBHOM IIJIAHE

Ha uszydenne reomerpun otBoautcs 2 yaca B Heaento B 10 kiacce u 1 yac B Henenmto B 11 knacce,
BCEro 3a JiBa rojaa oOyuenus - 102 yueOHBIX yaca.

COJAEP)KAHUE YYEBHOI'O KYPCA
10 KIIACC

IIpsiMble ¥ MJIOCKOCTH B MPOCTPAHCTBE

OCHOBHBIE TIOHSTHSI CTepeoMeTpuu. Toduka, mpsiMas, IUIOCKOCTh, NpOCTpaHCTBO. [loHsTHE 00
AKCHOMATUYECKOM ITOCTPOCHUH CTEPCOMETPHUH: AaKCHOMBI CTEPCOMETPHHN U CIICJICTBUS U3 HUX.

B3aumHoe pacmonoxkeHue TMPSMBIX B IMPOCTPAHCTBE: IEpECEKaloluecs, MapaielbHble |
CKpeluBaroIuecs: npsmbie. [lapanienbHOCTh TPSIMBIX M IUIOCKOCTEH B MPOCTPAHCTBE: MapauieIbHbIC



IIPsIMBIE B IIPOCTPAHCTBE; MAPAIICIIBHOCT TPEX NMPSAMBIX; aPAJUIEIBHOCTD NIPSAMOU U INIOCKOCTH. YTJIBI €
COHAIPABJICHHBIMH CTOPOHAMH; yYroJI MEXAY NMPSAMBIMHA B IIpOCTpaHCTBE. llapamienbHOCTh MIOCKOCTEN:
MapajuleNbHbIE IUIOCKOCTH; CBOWMCTBAa NapaJUICNIbHBIX IUIOCKOCTEW. [IpocTeiimme mnpocTpaHCTBEHHBIE
(Gurypsl Ha MJIOCKOCTHU: TETPadAp, KyO, Mapaiesnenurnei; HOCTPOSHUE CEYEHU .

IlepneHIUKYIApHOCTE HPSIMOM W IUIOCKOCTH: IEPHNEHAMKYISPHBIE MpSMBIE B IPOCTPAHCTBE,
NpsIMbIE NApAJUIENIbHBIE M NEPIEHINKYIIAPHBIE K MIOCKOCTH, IPU3HAK MEPIEHAUKYIIPHOCTH MPSIMOA U
IJIOCKOCTH, TEOpEMa O MPSAMOM NEPNEeHIUKYISIPHOM IUIOCKOCTU. YTJIbI B MPOCTPAHCTBE: Yrojl MEXAY
IpSIMOM M IJIOCKOCTBIO; IBYTPAHHBIA yrojl, JIMHEWHBIM yron aByrpaHHoro yria. Ilepnenpuxynsap un
HAKJIOHHBIE: PACCTOSHUE OT TOYKU 10 IUIOCKOCTH, PACCTOSHUE OT NPSIMON 10 IUIOCKOCTH, HPOEKLUS
¢burypel Ha TIJIOCKOCTh. [lepreHANKYIAPHOCTh IUIOCKOCTEH: TPHU3HAK MEPIEHAUKYISIPHOCTH JBYX
m10cKocTel. Teopema o TpEX NepneHaAuKyIsapax.

MHOrorpaHHUKH

[ToHsiTHE MHOrOrpaHHHMKAa, OCHOBHBIE 3JEMEHTbl MHOIOIDAaHHUKA, BBITYKJIbIE M HEBBIIYKIIbIE
MHOT'OTPaHHMKH; Pa3BEPTKA MHOrorpaHHuka. [Ipuzma: N-yronapHas npusma; TpaHd ¥ OCHOBaHMS IIPU3MBIL;
npsiMass M HAKJIOHHAas NpuU3Mbl; OOKOBas M TMOJHAs MOBEPXHOCTh MNpu3Mel. Ilapamnenenumnen,
MPSIMOYTOJIBHBIN MapajyieNienune] U ero cpoicrBa. Ilupammpa: N-yroiapHas nUpaMuja, TpaHU H
OCHOBaHHUE NMUPaMU[Ibl; OOKOBAsl U MOJTHASA MOBEPXHOCTh MUPAMHU/IbL; IPABUIIbHASA U yCEeUEHHAs TUPAMUAA.
DneMeHThI IpU3Mbl U UpaMusl. [IpaBuiibHbIE MHOTOIPaHHUKHU: TOHSTHE NIPAaBUIIBHOIO MHOTOTPAHHUKA;
IpaBUJIbHAs NpU3Ma W IpaBWIbHAs NMUpaMMa; NPAaBWIbHAs TPEYroJibHAs NMHUpaMUAA U HPaBUIbHBIN
TeTpa’ip; KyO. IlpencraBieHue o NpaBUIIBHBIX MHOIOIpaHHMKAX: OKTadAp, JOAEKA3AP M HMKOCAdIP.
Ceuenust npu3Mbl U MUPAMUIBIL.

CuMMeTpusl B IIPOCTPAHCTBE: CUMMETPUSI OTHOCUTEIBHO TOUYKM, IPSIMOM, IJIOCKOCTU. DJIEMEHTHI
CUMMETPHUU B TUpaMUJIax, Napaienenurnenax, IpaBuibHbIX MHOTOTpaHHUKAX.

Bbruucienue 351eMEHTOB MHOTOTPaHHUKOB: pEOpa, aumaroHanu, yriasl. [liomans OGokoBoi
MOBEPXHOCTU W TOJHOM MOBEPXHOCTH MPSMON MPU3MBI, IJIOMIAJh OCHOBAHUH, TeopemMa O OOKOBOIA
MOBEPXHOCTU MpsiMOM mnpusMbl. [lnomans OOKOBOM MOBEPXHOCTH U IMOBEPXHOCTH IPABHIIBHOM
NUpaMUbl, TeopemMa o IIom@anu yceu€éHHoil nupamuabl. [lonstue 06 oO0béme. OOBEM mNUpaMumbI,
MIPU3MBI.

[Tonobubie Tena B mpoctpaHcTBe. COOTHOLICHUS MEXAY IUIOMIAISIMU MOBEpPXHOCTEH, 00BEMaMu
HONOOHBIX TEI.

11 KJIIACC

Tena BpamieHus

[MunuHapuyeckass  MOBEPXHOCTb,  OOpasyrolue  LWIMHIPUYECKOM  IOBEPXHOCTH,  OCh
UWIMHIPUYECKOW MOBEpXHOCTH. L{MaMHIp: OCHOBaHUS M OOKOBasi MOBEPXHOCTb, 00Opa3ymoolias U OCh;
TUTOIIAAb OOKOBOM M TIOJTHOM MOBEPXHOCTH.

KoHnueckasi moBEpXHOCTb, 00pa3yrole KOHUYECKONH MOBEPXHOCTH, OCh U BEPIIMHA KOHUYECKOU
noBepxHocTu. KoHyc: ocHOBaHMe M BeplIMHA, oOpasyrolias M OCh; IUIOIIAAb OOKOBOW M IOJIHOM
MTOBEPXHOCTHU. Y CEUEHHBIN KOHYC: 00pa3yolite U BbICOTa; OCHOBaHUS U OOKOBasl TOBEPXHOCTb.

Cdepa u map: neHTp, paanyc, IuaMmeTp; TI0ma b MOBEpXHOCTH chepbl. B3auMHoe pacnonoxeHne
cdepsl ¥ MIIOCKOCTH; KacaTellbHasl IJIOCKOCTh K cdepe; mioaaps chepsl.

N300pakeHne Ten BpalleHus Ha MII0CKOCTH. Pa3BEpTka UIMHApa U KOHYCA.

KomOuHanuu Ten BpallleHHss ¥ MHOTOrpaHHHMKOB. MHOIOrpaHHMK, OIMCAHHBIM OKOJIO Cdepsl;
cdepa, BIUCaHHAs B MHOI'OI'PaHHUK, WJIM TEJIO BPAILL[EHHSL.

[Tousitue 06 o0bEMe. OcHOBHBIE CBOMCTBa 00BEMOB Tenl. Teopema 00 00bEME MPSIMOYTOIBHOTO
napajuiesienunena u cieacTsus u3 He€. O0bEM HuIMHApa, KoHyca. O0bEM I1apa U Mmiomaab cepsl.

ITonoGuble Tena B mpocTpaHcTBe. COOTHOIIEHHUS MEXAY IUIOMAAsIMU MOBEpXHOCTEH, 00bEMamMu
MOTOOHBIX TE.

Ceuenust mwIMHApa (mapauieIbHO W MEPHEHIUKYISIPHO OCH), CEYEHHs KOoHyca (MapajuiesbHOe
OCHOBAHUIO U MPOXOSIIEe Yepe3 BEPIIMHY), CEUEeHUS 1apa.

BekTopbl 1 KOOPAMHATHI B IPOCTPAHCTBE



BekTop Ha miiockocty U B pocTpaHcTBe. CII0KEHUE U BBIYUTAHUE BEKTOPOB. Y MHOKEHHUE BEKTOpA
Ha yucno. PasznmoxeHue BekTopa mo TpEM HEKOMIJIaHApHBIM BekTopaM. [lpaBuno mapamienenumnena.
Pewrenue 3ama4, CBA3aHHBIX C IPUMEHEHHUEM IIPAaBUI JACUCTBUH ¢ BeKTOopaMmu. IIpsMoyronbHas cucrema
KoopauHat B npoctpancTBe. Koopaunatel BekTopa. [lpocreiiue 3amauum B KOOpAWHATAX. YTOI MEXKITY
BekTOopaMu. CKaJIIpHOE MPOU3BEICHUE BEKTOPOB. BhIUNCIEHNE YIII0B MEX 1Y MPSAMBIMU U TIIOCKOCTSIMH.
KooprHatHO-BEKTOPHBIN METOJ1 TP PELICHUH F€OMETPUUYECKUX 3a]1ay.

IVIAHUPYEMBIE PE3YJIBTATHBI
JIMUHOCTHBIE PE3YJIBTATHBI

JIu4HOCTHBIE  pe3yNbTaThl OCBOCHUS MpOrpaMmbl  ydeOHoro nmnpeamera «MaTemaTukay
XapaKTEPU3YIOTCS

I'pa:knanckoe Bocnuranue:

c(OPMUPOBAHHOCTHIO TPAXKAAHCKON MO3UIMU OO0YYaIOIIErocsi KaKk aKTUBHOTO M OTBETCTBEHHOTO
qJIecHa POCCUUCKOTrO OOIIECTBA, MPEICTABICHHEM O MAaTEMaTHYeCKHX OCHOBaX (DYHKIIMOHUPOBAHUS
pPa3IUYHBIX CTPYKTYD, SBJICHUN, TIPOIEAYP TPaKIaHCKOT0 00IecTBa (BBIOOPHI, OMPOCH U TIP.), YMEHUEM
B3aMMOJICHCTBOBATH C COLIMATBHBIMU HHCTUTYTAMH B COOTBETCTBUHU C UX (DYHKIIUSIMHU U HA3HAUYCHUEM.

IlaTpuoTHYeckoe BocIUTAHME:

c(OpPMHPOBAHHOCTHIO POCCUMCKOM TPaXTAHCKOHW HMIACHTUYHOCTH, YBAXXEHHUS K TMPOILIOMY |
HACTOSIIIEMY POCCHIICKOM MaTeMaTHUKHU, LEHHOCTHBIM OTHOIICHHEM K JOCTHXKEHUSM POCCUUCKUX
MAaTEMaTUKOB M POCCUMCKON MaTEMAaTHYECKOM IIKOJbI, K UCHOJb30BAHUIO ITUX JOCTHUKEHHMN B JIPYTrHX
HayKax, TEXHOJIOTUSX, cepax SIKOHOMUKH.

JlyXOBHO-HPABCTBEHHOI0 BOCIIMTAHMS

OCO3HAHUEM J[YXOBHBIX IIEHHOCTEH POCCHUICKOTrO Hapoja; CPOPMHUPOBAHHOCTHIO HPABCTBEHHOIO
CO3HAHUs, dTUYECKOTO TOBEJEHHUS, CBSI3aHHOTO C MPAKTHUYECKUM MPUMEHEHUEM TOCTIKCHHM HAyKH U
JEeSITENbHOCTBIO YYEHOT0; OCO3HAHUEM JINYHOTO BKJIaJ]a B IOCTPOEHUE YCTOWYUBOTO OYIYIIETO.

JcTeTHYecKoe BOCIIUTAHHE:

ACTETUYCCKUM OTHOIICHHEM K MHUPY, BKJIIOYAs ICTETUKY MAaTeMaTHYEeCKUX 3aKOHOMEPHOCTEH,
O0BEKTOB, 3aJay, PEUICHHH, pacCyXACHUN; BOCIPUUMYHUBOCTHI0O K MAaTEMaTHYECKHUM acleKTam
pa3IMYHBIX BUJIOB UCKYCCTBA.

du3uyecKoe BOCIUTAHME:

c(OPMUPOBAHHOCTHIO YMEHHUS NPUMEHATh MaTeMaTU4YeCKHE 3HAHUS B MHTEpEcax 3J0pOBOr0 H
Oe3ormacHOro o0pasza >KW3HH, OTBETCTBEHHOI'O OTHOIICHHS K CBOEMY 3JI0pPOBBIO (30pOBOE MHTAHHUE,
cOaTaHCHPOBAHHBIA PEXKUM 3aHATHH W OTIBIXA, pPEryisipHas (U3HYECKas aKTUBHOCTB); (U3HUECKOTO
COBEPILIEHCTBOBAHMS, IPU 3aHATUAX CIOPTUBHO-03/I0POBUTEIBHOM IESTENIBHOCTHIO.

Tpynosoe Bociutanue:

TOTOBHOCTBIO K TPYIy, OCO3HAHHUEM IICHHOCTH TPYIOJIOOUs; MHTEPECOM K pazlIMyHbIM chepam
pohecCHOHAIbHOW AEATENbHOCTH, CBSI3aHHBIM C MAaT€MaTHKOM M €€ MPWIOKEHUSMH, YMEHUEM
COBepIIaTh OCO3HAHHBIN BBIOOp OyAyliell mpodeccur W pealn30BBIBATH COOCTBEHHBIE KU3HEHHBIE
IJIaHBI; TOTOBHOCTBIO M CIOCOOHOCTHIO K MAaTeMAaTHYECKOMY OOpa30BaHUIO M CaMOOOpa3OBaHUIO Ha
MPOTSDKEHUHM BCEH JKM3HU, TOTOBHOCTHIO K AKTUBHOMY YYacTHIO B PEIICHWM MPAKTUYECKHUX 3a]ad
MaTeMaTUYECKOM HaIlPaBJICHHOCTH.

IKO0JI0rHYecKOe BOCIUTAHNE:

C(OPMUPOBAHHOCTBIO  JKOJOTMYECKOW  KYJIbTYpbl, IOHMMAHUEM  BIUSHUS  COLIUAJIBHO-
SKOHOMHUYECKHUX TMPOILIECCOB HA COCTOSHUE MPHUPOTHON U COIMAIBLHONW Cpebl, OCO3HAHHEM TI100abHOTO
XapakTepa JKOJNOTMYECKUX MpOOJIeM; OpHUEHTAlMell Ha TPUMEHEHHWE MaTeMaTHYeCKUX 3HAHWHA s
perieHus 3aa4d B 00JaCTH OKPYXKAIOIICH Cpefpl, TUIAHUPOBAHUS MOCTYIKOB M OIIEHKH WX BO3MOXKHBIX
MOCJIEJICTBHM 17151 OKPY’KAIOILIEH CPEbl.

IleHHOCTH HAYYHOT0 MO3HAHUA:

c(hOpPMHPOBAHHOCTHI0O MHUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHUSA
HayKH W OOIIECTBEHHOH MPaKTUKW, MOHMMAaHUEM MaTeMaTH4YeCKOW HayKd Kak cdepbl deroBeuecKomn
JESTENbHOCTU, ATANOB €€ Pa3BUTHUS M 3HAYUMOCTH JJIsi Pa3BUTHUSl LMBUJIM3AIMHU; OBJIAJICHUEM SI3BIKOM



MaTeMaTUKd W MaTeMaTHYeCKOM KYJIbTYpOM Kak CpelCTBOM IIO3HAHUS MHUPA; TOTOBHOCTHIO
OCYILIECTBIISATH MPOESKTHYIO U UCCIIEIOBATENBCKYIO AESATENbHOCTh MHAUBUYATbHO U B TPYIITIE.
METANPEJMETHBIE PE3YJIBTATBI

MeramnpeqMeTHbie  pe3ysbTaThl OCBOCHHUS TPOTpaMMbl  y4eOHOro mpenMera «MartemaTtukay
XapaKkTepPU3YIOTCS OBJAJICHUEM YHUBEPCAIBLHBIMH HO3ZHABAMETbHBIMU OCliCUAMY, YHUBEPCAbHbIMU
KOMMYHUKAMUBHBIMU 0eliCMEUAMU, YHUBEPCATbHBIMU Pe2YIAMUSHBIMU OeUCMBUAMU.

1) Vuusepcanvuvie nosmasamenwvhvle Oeticmeus, obecneuusarom Gopmuposanue 6a308blx
KOCHUMUBHLIX ~ NPOYecco8 o0yyanowuxcs (0ceoeHue Memoo08 HNO3HAHUS OKPYICAIue20 Mupa,
npuUMeHeHUe 102UYeCKUX, UCCIe008amenbCKUux onepayuti, ymeHui pabomams ¢ ungopmayueti).

Ba3oBbie Jloruueckue AeiicTBUs:

® BBISBIIATh U XapaKTEPU30BaTh CYHIECTBEHHbIE MPHU3HAKK MaTEMAaTUYECKUX OOBEKTOB, MOHSATHUH,
OTHOUICHUN MEXY MOHATUSAMHE; (OPMYJIMPOBATH ONPEACICHHS MTOHSITUN; YCTAaHABINBAThH CYIIECTBECHHBIH
MpHU3HAK Kiaccu(UKAIMU, OCHOBAHHS [Tl 0000IIEHUS 1 CPABHEHUSI, KPUTEPUH TIPOBOIMMOTO aHAITN3a;

® BOCIIPUHUMATh, (QOpMyIUpoBaTh U NpPeoOpa3oBBIBATh CYKICHUS: yTBEPAUTEIbHBIE U
OTpULIATEeNbHBIC, €TUHIUYHBIC, YACTHBIC M OOIIHE; YCIOBHEIC,

® BBIBJIATh MAaTEMAaTUYECKHUE 3aKOHOMEPHOCTH, B3aMMOCBSA3H M MPOTUBOpEUUs B (paKkTax, NaHHBIX,
HaOMIOJIEHUSIX W YTBEPXKACHUSX; TMpeAaratb KPUTEPUU JUISL BBISIBICHHUS 3aKOHOMEPHOCTEH W
IIPOTUBOPEYHNIA;

e[elaTh BBIBOJABI C UCIOJIb30BAaHMEM 3aKOHOB JIOTUKH, JCAYKTUBHBIX M HMHIYKTHBHBIX
YMO3AKIIOUECHHUH, YMO3aKIIFOUEHUI 110 aHAJIOTUH;

® [IPOBOJIUTH CAMOCTOSITETILHO JIOKa3aTelIbCTBA MAaTEMAaTUYECKUX YTBEP)KIEHUH (TpsMble U OT
MIPOTUBHOI0), BBICTPAWBATh ApPTyMEHTAIUIO, MPHUBOIUTH MPUMEPHI U KOHTPIPUMEPHI; O0OOCHOBBIBATH
COOCTBEHHBIE CYKJICHUS U BBIBOJBI;

® BRIOMpATh CHOco0 pelieHuss yuyeOHOM 3ajaud (CpaBHUBATh HECKOJIBKO BapUAaHTOB peLICHUS,
BbIOMpPaTh HanboIee MOAXOMAIINN C YIETOM CaMOCTOSATENLHO BbIIETICHHBIX KPUTEPHUEB).

Ba3oBble ucciiefoBaTeibcKkue aeiicTBUA:

® IICTIOJIB30BATh BOMPOCHI KaK MCCIEAOBATENbCKUM WHCTPYMEHT IO3HAHUS;, (POPMYIHUPOBATH
BOIPOCHI, (PUKCUPYIOIIME MPOTHUBOPEYHE, MPodIeMy, yCTaHABIUBATh UCKOMOE U JaHHOE, (P OPMHUPOBATH
THITOTE3Y, aPTYMEHTUPOBATH CBOIO MMO3UIHI0, MHEHHE;

® [IPOBOJIUTh CaMOCTOSITEIbHO CIIAHWPOBAHHBIA SKCIIEPHUMEHT, UCCIIEIOBAHUE 0 YCTAHOBJICHHIO
0COOEHHOCTE MaTeMaTH4ecKoro OOBEKTa, SBICHUS, MPOLECCa, BBIIBICHUIO 3aBUCHUMOCTEH MEXIY
00BEKTaMH, SIBICHUSIMH, TIPOIIECCAMH;

® CaMOCTOATENBbHO (HOpMyIMpoBaTh OOOOIIEHUS M BBIBOABI [0 pe3yibTaTaM IPOBEIEHHOTO
HaAOJIOCHUS, MCCIEOBAHUS, OLECHUBATH JOCTOBEPHOCTH IIONYYEHHBIX pE3yJIbTaTOB, BBIBOAOB U
000011IEHNI;

® IPOrHO3UPOBATh BO3MOXKHOE PA3BUTHE IPOLECCA, a TAKXKE BBIIBUTaTh MPEANONOXKEHHS O €ro
Pa3BUTHH B HOBBIX yCIIOBHSX.

PatGora ¢ nundopmaumeii:

® BRISBJIATh JEPUIUTH WH(OpMAIUU, JaHHBIX, HEOOXOAMMBIX JJIsi OTBETa HA BOMPOC H JUIS
peleH s 3a1a4u;

® BRIOUpaTh MHGOPMAIIMIO U3 UCTOUYHUKOB PA3UYHBIX TUIIOB, aHAIM3UPOBATh, CHCTEMAaTU3HPOBATh
Y MHTEPIPETUPOBATh MH(POPMAIIHIO Pa3IMYHBIX BUJOB M (POPM IPEACTaBICHHUS;

® CTPYKTYpHpOBaTh HHGOPMAIUIO, MPEACTaBIATh €€ B PpazIUYHbIX (PopMax, WILTIOCTPHUPOBATH
rpaduyuecKy;

® OIICHUBATh HAJIEKHOCTH HHPOPMAITUH 110 CAMOCTOATEIBHO C(HOPMYITUPOBAHHBIM KPUTEPHUSIM.

2)  Vuusepcanvnvie KOMMyHUKamueHbvle Oelicmeus, 00ecneyugarom  c@opMupo8aHHOCb
COYUATLHBIX HABLIKOE 00YUATOUWUXCS.

Oo0menue:



® BOCIIPUHUMATh U (OPMYJIUPOBATh CYKICHHUS B COOTBETCTBUU C YCIOBUSAMH M LEISIMU OOILEHUS;
SICHO, TOYHO, TPaMOTHO BBIpaXXaTh CBOIO TOYKY 3PEHHUS B YCTHBIX M HHCbMEHHBIX TEKCTaxX, 1aBaThb
MOSICHEHHUS 10 XO/1y PELICHHUs 3a/1a4l, KOMMEHTUPOBATh MIOJyUYEHHBINA PE3yJIbTaT;

® B X0J1¢ 00CYX/IEHUS 33/1aBaTh BOMPOCHI 110 CYLIECTBY 00CYK/1aeMOM TeMBbI, TPOOJIEMBI, peLIaeMOil
3aJlaud, BBICKA3bIBaTh HJEU, HAIICJIEHHbIE HA IIOUCK pPELICHMs; COIOCTaBIATh CBOM CYKJIEHUS C
CYXKICHUSIMHU JIPYIMX YYAaCTHUKOB JHaliora, OOHapyXHBaThb pa3JIMYUME€ M CXOJACTBO IO3MIMH; B
KOPPEKTHOH (popme popMyIHpOBaATH pa3HOIIACUs, CBOU BO3PAKEHUS;

® [IPE/CTABIATh PE3YJAbTAaThl pELICHHUsS 337ayd, OKCIIEPUMEHTAa, HUCCIEI0BaHMs, IIPOEKTa;
CaMOCTOSATENbHO BbIOMpaTh (OpMaT BBICTYIUIEHHS € Y4€TOM 3aJay MpPE3eHTAalud U OCOOEHHOCTEH
ayJIUTOPHH.

CoTpyaHn4ecTBo:

® [IOHUMATh M MCIIOJIb30BaTh IPEUMYILECTBA KOMAaHAHOM U MHIUBHIYalbHON paObOTHI IIPU PELIEHUN
y4eOHBIX 3ajlay; IPUHUMATh 11€Jb COBMECTHOW NESATENbHOCTH, IJIAHUPOBATh OPraHU3AI[MI0 COBMECTHOM
paboThl, pacmpenensTb BHABI padOT, JOrOBapUBATHCH, OOCYXKIaThb NPOLECC W pe3yiabTaT padoThl;
000011aTh MHCHUS HECKOIBKHUX JTFOICH;

® y4UaCTBOBAaTh B IPYNIOBBIX (popmax paboTsl (00CyKaeHHs, 0OOMEH MHEHH, «MO3TOBbIE IITYPMBbI»
U UWHBIE); BBINOJHATH CBOK 4YacTh paOOThl M KOOPAMHUPOBATH CBOM JEHCTBHUS C JPYTMMM WIEHAMHU
KOMAaH/Ibl; OLIEHUBATh Kaue€CTBO CBOEr0 BKJAaJa B OOLIMH MPOAYKT MO KPUTEPUSIM, CHOPMYIUPOBAHHBIM
Y4aCTHUKaMU B3aUMOJIEUCTBHUS.

3) Vuusepcanvnvie pecynamuensvie Oeticmeus, obecneuusarom GopmMuposanHie CMbICI08bIX
VCMAHOBOK U HCUSHEHHBIX HABLIKOG TUUHOCTIU.

Camoopranmn3anus:

® COCTaBJISITH IJIaH, aJITOPUTM PELICHUS 337a4H, BBIOMPATh CIIOCOO PEIIEHUs C YIETOM UMEIOIINXCSI
pecypcoB U COOCTBEHHBIX BO3MO)KHOCTEH, apryMEHTUPOBATh U KOPPEKTUPOBATh BAPUAHTHI PELIEHUH C
y4€TOM HOBOW MH(pOpMALIUH.

CaMOKOHTPOJIb:

®BJIJIETh HABbIKAMM II03HABATENBbHOW pe(IeKCHMM KaK OCO3HAHUS COBEpLIAEMbIX JIEHCTBUHA U
MBICIUTENBHBIX MPOIECCOB, HMX pPE3YyJIbTaTOB; BIAAETh CIIOCOOAMU CaMOIPOBEPKH, CAMOKOHTPOJIS
Ipolecca U pe3yJibTaTa pelieHHsl MaTeMaTH4eCKOH 3aauu;

® IPEABUAETH TPYAHOCTH, KOTOPbIE MOT'YT BO3HUKHYTH IIPH PEIIEHUH 331a4l, BHOCUTb KOPPEKTUBbI
B JEATEIbHOCTb HAa OCHOBE HOBBIX OOCTOSITENBCTB, NAHHBIX, HAWJCHHBIX OIIMOOK, BBISABIICHHBIX
TPYIHOCTEM;

® OIICHUBATh COOTBETCTBUE PE3YJIbTaTa LIEIH U YCIOBUSAM, OOBSACHATh NPUUYMHBI JOCTUKECHUS WIH
HEIOCTHKECHHUS PE3YNIbTATOB JEATEIbHOCTH, HAXOAUTH OIINOKY, 1aBaTh OIICHKY MPUOOPETEHHOMY OIIBITY.

INNPEIJMETHBIE PE3YJIbTATbI
10 KUJIACC

OnepupoBath MOHIATUSIMU: TOUKA, NIPsAMasi, INIOCKOCTb.

[IprMeHsTh aKCUOMBI CTEPEOMETPUU U CIEJCTBUS U3 HUX MPH PEIICHUN T€OMETPHUYECKHX 3a1ay.

OmnepupoBaTh NOHATHAMMU: HAPAIIIEIBHOCTD U MEPIEHIUKYISIPHOCTD MPSMbBIX U IJIOCKOCTEH.

KnaccugunupoBats B3auMHOE pacoioKEeHNE MPSAMBIX U TUIOCKOCTEH B MPOCTPAHCTBE.

OmnepupoBath NOHATUSAMU: JBYIPAaHHBIN Yroj, TPaHH JABYTPAHHOIO yria, peOpo ABYIpPaHHOIO yIJa;
JMHEWHBINA yroi JBYrpaHHOrO yria; rpajJycHas Mepa JABYTPaHHOTrO yria.

OnepupoBaTh MOHATUSMU: MHOI'OIPAHHUK, BBITYKJIBIM M HEBBINYKIIBIM MHOTOTPaHHUK, 3JIEMEHTHI
MHOTOTpaHHHKA, PAaBUIIbHBI MHOTOTPaHHHUK.

PacniozHaBaThb OCHOBHBIE BHJAbl MHOI'OIPAaHHUKOB (IHMpamMuia; M[pU3Ma, MPSIMOYIOJbHBIN
napajuiesenunesn, Kyo).

KnaccuguimpoBaTh MHOTOrpaHHUKH, BBIOMpas OCHOBaHMS JUId KiacCU(PUKAIMU (BBITYKIbIE U
HEBBINYKJIbIE MHOTOTPAHHUKHU; IPAaBWJIbHbIE MHOTOIPDAHHHMKHM;, TpSMble M HAKJIOHHBIE MPHU3MBI,
napaiesIeune Ibl).

OnepupoBath MOHIATUSIMHU: CEKYIIasl IJIOCKOCTh, CEYEHNE MHOI'OI'PAaHHUKOB.



OOBACHATH NPUHLUIIBI IOCTPOEHUS CEUEHUH, UCIIOIb3Ys METO/] CIIE/I0B.

CTpouTh ce4eHUsT MHOI'OIPAaHHUKOB METOJIOM CJIE€JIOB, BBINONHATH (BBIHOCHBIE) IUIOCKUE YEPTEXKH
U3 PUCYHKOB IIPOCTHIX 00BbEMHBIX (DUTYpP: BUJ CBEPXY, COOKY, CHU3Y.

Pemarp 3amaun Ha HaXOXKIEHUE T'E€OMETPUYECKUX BEIMYMH MO oOpasuaM WM aJropuTMam,
MPUMEHSS U3BECTHBIC AHAIMTHUECKUE METOAbI IPU PEIIEHUU CTaHJapTHBIX MaTeMaTHYecKHX 3ajad Ha
BBIYHCIICHUE PACCTOSHUN MEXKIy IBYMS TOYKAMH, OT TOUKHU 10 MPSAMOM, OT TOUKH 10 IIIOCKOCTH, MEXKAY
CKPELLMBAIOIUMUCS TIPSIMbIMH.

Pemate 3amaunm Ha HaxXOXXACHHE T'€OMETPUUYECKUX BEJIMYMH 10 00paslaM WIH aJropuTMaM,
IIPUMEHSISI U3BECTHBIE AHAIUTUYECKUE METOJBl IIPU PELIEHUHM CTAaHAAPTHBIX MAaTEMaTHUYECKUX 3a/ad Ha
BBIUMCIICHUE YIJIOB MEXY CKpEIIMBAIOIIMMUCS MPSMBIMU, MEXIY NPSAMOH U IUIOCKOCTBIO, MEXKAY
IUIOCKOCTSIMH, JIBYTPAaHHBIX YTJIOB.

Bbruucnarte 00bEMBI M IUIOIIAAM ITOBEPXHOCTEH MHOTOTPAHHUKOB (MIpU3Ma, MUPaMUAA) C
npUMEHeHHEeM (OPMYI; BBIYHCISATH COOTHOIICHUS MEXKAY IUIOMAAIMUA TOBEPXHOCTEH, 00bEMamMu
NOJOOHBIX MHOTOI'PAaHHHUKOB.

OnepupoBarh MOHATUSIMHU: CUMMETPHsI B NPOCTPAHCTBE; LIEHTP, OCh M INIOCKOCTH CUMMETPUU;
LEHTP, OCh U TNIOCKOCTh CUMMETPHH (DUTYPHI.

W3Bnekatb, mpeoOpa3oBbIBaTh M HHTEPHPETHUPOBATH HHGOPMALMIO O IPOCTPAHCTBEHHBIX
reoMeTpHUECKUX (UTYypax, MPEICTABICHHYIO Ha YepTeKaxX U PUCYHKAX.

[TpumensaTh TeoMeTprudeckre (pakThl A PELICHUS CTEPEOMETPHUECKUX 3a/1ay, MPEarnoIararoInx
HECKOJIbKO I11ar0B PELICHUs, €CIIM YCIIOBHS IPUMEHEHHs 3a/1aHbl B SIBHOH (opme.

[TpumMeHsATH mpoOCTEHIINEe MPOrpaMMHBIE CPEACTBA M 3JIEKTPOHHO-KOMMYHHMKALIMOHHbBIE CHCTEMBI
IIPU PELICHUH CTEPEOMETPUUECKUX 3a/au.

[IpuBoauTE TpHUMEpPHl MaTEMaTHYECKUX 3aKOHOMEPHOCTEM B NPUPOJE U KHU3HHU, PACIIO3HABATh
IPOSIBJIIEHUE 3aKOHOB '€OMETPUH B UCKYCCTBE.

IIpuMeHSTH MOy4EeHHbIE 3HAHUS HAa NPAKTUKE: aHAJIM3UPOBATh PEAJIbHBIE CUTYallud U MPUMEHSTh
M3Y4YEHHbIE MOHATUS B MPOLIECCE NOMCKA PEIIeHHs] MaTeMaTU4ecKH CPOpPMYJIMPOBAHHON NIPOOIEMBI,
MOJICIUPOBaTh pEalbHbIE CUTYallMM Ha $3bIKE TI'€OMETPUH, HCCIEN0BaTh IIOCTPOCHHBIE MOJEIU C
UCTOJNBb30BAaHMEM T'E€OMETPUYECKUX TOHATHH M TeopeM, ammapara aireOpbl; pemath MpaKTHUECKue
3a]1au, CBS3aHHbIE C HAXOXKJACHUEM I'€OMETPUUYECKUX BEJIINYHMH.

11 KJIACC

OmnepupoBaTh MOHATUAMHU: LWIMHIPUYECKAs TIOBEPXHOCTb, OOpa3ymollue UIMHIPUIECKOM
MOBEPXHOCTH; LWIMHJAP; KOHUYECKas IMOBEPXHOCTb, OOpa3yroIlle KOHMYECKOH IOBEPXHOCTH, KOHYC;
chepudeckas MoBEpXHOCTD.

PacnioznaBaTh Tena BpauieHus (LHUJIMHAP, KOHYC, cdepa U map).

OOBSACHATH CLIOCOOBI TOTYYCHHUS TEJ BPALLICHUSI.

Knaccuguiupopats B3auMHOE pacnonoxeHue chepsl U MIOCKOCTH.

OnepupoBaTh MOHATUSAMU: ILIAPOBOM CErMEHT, OCHOBAHHME CETMEHTA, BBHICOTA CEIMEHTA; LIapOBOU
CJIOH, OCHOBAHHUE IIAPOBOrO CJIOS], BEICOTA HIAPOBOI0 CJIOS; HIAPOBOM CEKTOP.

Boruncnsate 00BEMBI W IUIOMAAM TOBEPXHOCTEH Tel BpallleHHs, TE€OMETPUYECKHUX Tel C
IpUMEHEHHEM (OPMYIL.

OmnepupoBarh MOHATUSMH: MHOTOTPAaHHMK, BIIMCAHHBIM B cdepy MW OMHMCAHHBIA OKOJIO Cdepsl;
cdepa, BIUCaHHAA B MHOI'OI'PaHHMK MJIM TEJIO BPAILEHUS.

BbIuuciaTe COOTHOLICHUSI MEXTy TUIOIIASIMA TOBEPXHOCTEH U 00bEMaMU MMOAOOHBIX Tell.

N300paxkaTh n3ydaembie GUTyphl OT PYKH U ¢ IPUMEHEHUEM MPOCTHIX YEPTEKHBIX HHCTPYMEHTOB.

BbInoaHATH (BBIHOCHBIE) IJIOCKUE YEPTEXKHU U3 PUCYHKOB MPOCTHIX OOBEMHBIX (UIYP: BUJ CBEPXY,
cOOKY, CHU3Y; CTPOUTh CEUEHHUS TEJl BPALICHHUS.

W3BnekaTb, WHTEPIPETUPOBATH W MPeoOpa3oOBbIBaTh HWHPOPMALUIO O MPOCTPAHCTBEHHBIX
reoMeTpuyYecKux (purypax, mpeicTaBIeHHYIO Ha YepTeKax U PUCYHKAX.

OmnepupoBaTh NOHATHEM BEKTOP B IPOCTPAHCTBE.

BbINOIHATE AEHCTBUSA CI0XKEHUS BEKTOPOB, BEIUNTAHUS BEKTOPOB M YMHO)KEHHUS BEKTOpA HA YUCIIO,
OOBSCHATH, KAKIMU CBOWCTBAMH OHH 00JIaJafoT.



[IpuMeHATh paBUIIO MapajuIeIeINIEa.

OnepupoBaTh NOHATHSAMHU: JEKapTOBbl KOOPAMHATHI B IPOCTPAHCTBE, BEKTOP, MOAYJb BEKTOPA,
PaBEHCTBO BEKTOPOB, KOOPAMHATBI BEKTOPA, Yol MEXKIYy BEKTOpaMHU, CKaJIsIpPHOE IIPOU3BEIACHUE
BEKTOPOB, KOJUIMHEAPHBIE U KOMIUIAHAPHBIE BEKTOPHI.

Haxoguts cymMMy BEKTOPOB M IIPOM3BEIEHUE BEKTOpa Ha YHCIO, Yrol MEXAY BEKTOpaMy,
CKaJIIPHOE IIPOU3BEICHUE, PACKIIAAbIBATh BEKTOP M0 JBYM HEKOJUIMHEAPHBIM BEKTOPaM.

3azaBaTh IVIOCKOCTh YpaBHEHHEM B JIEKapTOBOM cucTeMe KOOpAMHAT.

ITpumeHnsaTh reoMeTpudeckre (pakThl A pEeLIeHHs CTePEOMETPUUECKHX 3ajad, Mpearoiararoiux
HECKOJIbKO IIaroB PELIeHUs, €CIIH YCIOBH IPUMEHEHHs 3a/1aHbl B sIBHOH (Gopme.

Pemate mpocreiimue reoMeTpUYECKUe 3a1a41 Ha IPUMEHEHHUE BEKTOPHO-KOOPIMHATHOTO METOAA.

Pemarp 3agaun Ha 10Ka3aTeNbCTBO MAaTEMATUYECKUX OTHOIICHUH M HAXOXKICHHE T'€OMETPUUECKUX
BEJIMYUH MO 00pa3liaM WM alIrOpUTMaM, HMPUMEHSS M3BECTHbIE METOJbI NPH PEIICHUU CTaHIAPTHBIX
MaTEeMaTUYECKUX 3a/1a4.

[IpuMeHATh IpOCTEHIINE NMPOTrPaAMMHBIE CPEACTBA U JJIEKTPOHHO-KOMMYHHMKAI[MOHHBIE CHUCTEMBI
IIpU PELIEHUH CTEPEOMETPUUYECKUX 3a]1ay.

[IpuBoauTE IpHUMEpPHl MaTEMaTHYECKHX 3aKOHOMEPHOCTEM B NPUPOJE M KHU3HHU, PACIIO3HABATh
IIPOSIBJIEHUE 3aKOHOB F€OMETPHUH B HCKYCCTBE.

IIpuMeHSTh MOIyYEHHbIE 3HAHMSI HAa IPAKTUKE: aHAJIM3UPOBATh PEAJIbHBIE CUTYalluu U PUMEHATH
W3YyYCHHBIC TOHSATHS B IPOIECCE NMOWCKA PEIICHHS MAaTeMaTHYeCKHd CPOpPMYIMPOBAHHOW MPOOIEMBI,
MOJIETIMPOBAaTh PEAJBHBIC CHTyallUM Ha S3bIKE TE€OMETPUH, HCCICN0BaTh IIOCTPOCHHBIE MOJIENH C
UCIONb30BaHMEM TIE€OMETPUYECKUX MOHATHM M TeopeM, ammapara anreOpbl; pelarb MpaKTHUYECKHe
3a/1a4y, CBSI3aHHBIEC C HAXOKICHUEM I'€OMETPUYECKUX BEJIUYUH.



TEMATHYECKOE IINTAHUPOBAHMUE
10 KIIACC

Koan4yecTBO 4acoB

Ne HaunmeHnoBaHMe pa3ieioB U TeM K i DJIeKTpOHHbIe (LM (pPOBbBIE)
n/n NPOrpaMMbl Bcero p;;gg:ﬂbnme p ;’ 62:)1cTiplmecKne o0pa3oBaTe/bHbIE PecypcChl
bubnuoreka [JOK
L Brezerinie B crepeoMeTpHIo 10 https://m.edso0.ru/1c209e37
2 IIpsiMBbIE U IUIOCKOCTH B IPOCTPAHCTBE. 12 1 bubnuoreka [TOK
[TapaiebHOCTh MPSIMBIX U TUIOCKOCTEH https://m.edsoo.ru/1c209e37
3 N . 12 bubmuoreka [JOK
epIEHUKYIAPHOCTD NPSAMBIX U IUIOCKOCTEN https://m.eds00.ru/1c209e37
bub6nuoreka [JOK
4 Yriasl MexAy IPSMBIMU U IUIOCKOCTSAMHU 10 1 https://m.eds00.ru/1c209e37
bub6nuoreka [JOK
° MHororparHHuKH 11 ! https://m.eds00.ru/1c209e37
" bubnmoreka [JOK
6 OOBEMBI MHOTOrPAHHHKOR ; 1 https://m.edsoo.ru/1c209e37
7 IToBTOpEHME: CEUEHNUs], PACCTOSHUS U YIJIbI 4 0 bubmorexa [IOK
' ’ https://m.edsoo.ru/1c209e37
OBILEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 4 0
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11 KIIACC

K
Ne ni/n HaumeHoBaHue pa3aesioB U TeM AMECCTRa qa;n; I daekTpoHHbIe (LN (PpPOBHIE)
B NporpaMmblI Bcero p:;OTﬂ(:m’HHe p;)ﬁz::iylmecxue o0pa3oBaTe/IbHbIE PecypChl
bu6mmoreka [{OK
! Tena ppaieris 12 https://m.edsoo.ru/1c209e37
N bubnuorexa [JOK
2 OOBEMEI Ten > . https://m.edsoo.ru/1c209e37
3 BekTopbl 1 KOOpAMHATHI B MPOCTPAHCTBE 10 1 Egsgzﬁeezzg)orﬁ/lcm%ﬁ
4 [ToBTOpEHME, 0000ITICHUE, CHCTEMATH3 Al 7 bu6mmoreka [JOK
3HaHUHI https://m.edso0.ru/1c209e37
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34 2 0
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ITOYPOYHOE INIJTAHUPOBAHHUE

10 KJIACC
Ne KosanyecTBo yacos Jara DJIeKTpOHHbIe HH(pOBBIE
B Tema Ka a30BaTeJIbLHbI
/i €Ma ypo Beero Konrpousnsie | [IpakTnueckue W3yenus oOpasoBaTe e
padoThI padoThbI pecypchl
OCHOBHBIE TIOHSATHUS CTEPEOMETPHH: TOYKA, IpsMas,
IJIOCKOCTb, MpocTpancTBO. [IpaBuia n3obpaxeHus
1 Ha puUC K;.X'pI/IBOg AXKEHUS lfHOCKOCTeﬁ P 1 bubmorexa [TOK
PHCYHKAX. U300p ? https://m.edsoo.ru/aecc77cd
napajuieIbHBIX NPSAMBIX (OTPE3KOB), CEPEANHBI
oTpe3Ka
2 [ToHaTHS: IepeceKarIMECs ITOCKOCTH, 1 bu6mmoreka [JOK
HIEpeCEKArOIIUECS MPSMas U IIIOCKOCTh https://m.edso0.ru/2d8a9c99
[TonaTHs: nepecekarmmecs mIoCKOCTH, bu6nmoreka [JOK
3 1 :
nepeceKarIuecs npsiMas U IIO0CKOCTh https://m.edsoo.ru/db685e73
3HaKOMCTBO C MHOTOI'paHHUKAaMHU, U300pakeHne
4 MHOT'OTPaHHHUKOB Ha II/)IC Kax H;. i} Oe];I)G_II/IOHHLIX 1 bubamorexa LOK
P PHCYHKAX, p https://m.edsoo.ru/a63959ed
yepTexax
HauanbHble cBeaeHus o KyOe u nupaMuie, ux bub6numoreka [IOK
) . 1 .
pa3BépTku U Mojenu. CedyeHus MHOTOIPaHHUKOB https://m.edso0.ru/b30dff38
6 HauanbHble cBeaeHus o KyOe u nupaMuie, ux 1 bub6numoreka [IOK
pa3BEépTku U Mojiesiu. CeveHrsi MHOTOrPaHHUKOB https://m.edsoo.ru/3d8ffd32
[TonsTHE 006 aKCHOMATHYECKOM TTOCTPOCHUHU
7 CTEPEOMETPHH: aKCUOMBI CTEPEOMET ppm " 1 bubmorexa [OK
P PHI: p p https://m.edsoo.ru/Occ5c4fe
CIIEJICTBUS U3 HUX
[TonsiTue 00 aKCHOMATUYECKOM MTOCTPOECHUHN
8 CTEpEOMETPHUU: AKCHOMBI CTE eOMeTTp 17077t 1 bubmorexa [TOK
p PHH: P p https://m.edso0.ru/239c8cb4
CJICJICTBUS M3 HUX
[TonsTHe 06 akcMOMaTHYECKOM MTOCTPOCHHUH
9 CTEPEOMETPHUU: AKCHOMBI CTEPEOME pnn u 1 bubmorexa [OK
p pHH: p P https://m.edso0.ru/65c6b106
CIIEJICTBUS U3 HUX
[TorsiTHE 00 AKCHOMATHYECKOM TTOCTPOCHUHN
10 CTEepEOMETPHUU: AaKCHOMBI CT€ eOMeTTp WU U 1 bubmorexa HOK
p pHH: p P https://m.edsoo.ru/258fc245
CIIEJICTBUS U3 HUX
B3anmnoe pacronoxeHre npsiMbIX B IPOCTPAHCTBE:
11 ne eceKa}op uecs, na annenllﬁme u o 1 bubmorexa LOK
p HHHECH, Trap https://m.edsoo.ru/1a2520f6
CKPEIIMBAOIINECS TIPSIMBIE
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[TapamienbHOCTB NPSMBIX U IIJIOCKOCTEU B

Bubnuorexa [JOK

12 MIPOCTPAHCTBE: MapalieTbHbIC MPSIMBIC B https://m.eds00.ru/93ad36b3
IPOCTPAHCTBE; NapaLIeIbHOCTh TPEX MPSIMBIX — '
[TapannensHOCTH MPSIMBIX U HHOCKOCTeﬁU B Bubmorexa LIOK

13 npoctpancTse: [lapamiensHOCTh IPSIMOI U https://m.edsoo.ru/ee1d19b9
MJIOCKOCTH — '

bu6nuoreka [JOK

14 YTIIbI ¢ COHAIPABICHHBIMH CTOPOHAMU https://m.eds00.ru/9f4071h9

bubnuoreka [JOK

15 Yron Mexay npsiIMbIMU B IIPOCTPAHCTBE https://m.edsoo.ru/fe733862

bubnuoreka [JOK

16 Yron Mexay npsiMbIMU B TIPOCTPAHCTBE https://m.eds00.ru/2935a9a0

17 [TapamienbHOCTB INIOCKOCTEN : ITapaJlIEIbHbIE bub6muoreka IIOK
IJIOCKOCTH https://m.edsoo.ru/2e18f255

. . bubmuoreka [JOK

18 CBoiicTBa napaieNbHbIX JIOCKOCTEN https://m.eds00.ru/e504d656

19 [Ipocreiimme npocTpaHCTBEHHBIE (PUTYPHI HA bubmumoreka [TOK
IUIOCKOCTH: TETPadp, Ky0, mapasuiesienuie/] https://m.edsoo.ru/4a28dc02

20 H . Bubnuoreka [JOK

OCTPOCHIE CeHeHi https://m.eds00.ru/1d434d0f

21 m . bubmuoreka IJOK

OCTpOCHHE CeHetin https://m.edsoo.ru/ec26fe5d
KonTponbhas padora no reme "lIpsmble u BuGmmorexa LIOK

22 MIJIOCKOCTH B MpOoCcTpaHcTBe. [lapamienbHOCTh https://m.eds00.ru/9a0a956
IPSIMBIX U TIOCKOCTEH" T '

23 [leprieHANKYISAPHOCTH IPSMON U TIOCKOCTH: bubnuoreka [JOK
NEPICHIUKYISPHBIC TPSIMbIE B TIPOCTPAHCTBE https://m.edsoo0.ru/b19f6a5d

24 [Ipsmbie mapanaeabHble U EPIEHANKYISIPHBIE K bubnuoreka [JOK
IJIOCKOCTH https://m.edso0.ru/0ac11c95

o5 [Tpsimble mapanienbHble U ePIeHAUKYISIPHBIE K bubnunoreka [IOK
IJIOCKOCTH https://m.edso0.ru/ba545966

26 IIpu3Hak neprneHaUKyIIpHOCTH NPIMOU U bu6nuoreka ITOK
IJIOCKOCTH https://m.edsoo.ru/f85bfc46

27 [Ipu3Hak nepneHuKyJIApHOCTH IPSIMOU U bubmmoreka IIOK

ITJIOCKOCTH

https://m.eds00.ru/79165d15
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Bbubnuoreka [JOK

28 Teopema o psMOii EPIICHANKYISPHOM MIIOCKOCTH https://m.eds00.ru/635c5087
29 Teopema o psMOii EPIIEHANKYISIPHOH MIIOCKOCTH bubmorexa [TOK
P p PTICHAMIYIUP https://m.edsoo.ru/bd3745f8
30 Teopema o mpsMON IEPIECHIUKYISPHOM TIIIOCKOCTH bubmmorexa LIOK
P P PHEHAMIYID https://m.eds00.ru/7d18834b
3L om0 maoesos, paceromm or npli 0 BuGmorera LLOK
A0 T s P A https://m.edso0.ru/33c477d3
IJIOCKOCTH
32 roven 10 maockoc, paceronne or 1yl 10 BuGmorera LIOK
A P P A https://m.edsoo.ru/66fefadd
IJIOCKOCTH
o | e o ot Bumorra LOK
ORI 1O LT b PAMOH A https://m.eds00.ru/a5b7h8e3
IJIOCKOCTH
34 v 10 mmockoct, paceronne of ool 10 Bu6miotera LIOK
A P P A https://m.edsoo.ru/dbee22bc
IJIOCKOCTH
35 VYTrbl B IPOCTPAHCTBE: YIOJl MEXAY MPSAMOM 1 bubmuoreka [JOK
IJIOCKOCTBIO https://m.edsoo.ru/6b61b2b4
36 JIByrpaHHBbIi yroi, JMHEHHBIA YTOJ1 ABYTPAaHHOIO bubnuoreka ITOK
yria https://m.edsoo.ru/5fa0b3ce
37 JIByrpaHHBIi yroi, JMHEHMHBIA YTOJl ABYTPAaHHOI'O bu6nuoreka [IOK
yria https://m.edsoo.ru/c7c777ed
38 [IeprieHIUKyYIAPHOCTD MIIOCKOCTEM : IIPU3HAK bubnumoreka ITOK
NEPIEHINKYISIPHOCTH JBYX IIOCKOCTEH https://m.edsoo.ru/ec3e2da3
39 IleprieHIUKYIAPHOCTD IIJIOCKOCTEM : IIPU3HAK bub6nuoreka [IOK
HEePICHAMKYISIPHOCTH JIBYX TUIOCKOCTEH https://m.edsoo.ru/ed9e2a8e
40 [IeprieHIUKYISIPHOCTD IIJIOCKOCTEM : IIPU3HAK bu6mmoreka IIOK
NEePICHANKYISIPHOCTH JIBYX TUIOCKOCTEH https://m.edsoo.ru/ba75dc57
41 Teopema o TpEx nepHeHAuKYIsIpax bubmmorexa LIOK
P TPexX HICPTICHANKY AP https://m.eds00.ru/e4972cdc
42 Teopema o Tpéx nmepneHIuKyIspax bubmmorexa LIOK
P P PHCHARKYIVP https://m.edsoo.ru/52188a7d
43 Teopema o TpEX MepHeHIUKYISIpax bubmorexa LOK

https://m.eds00.ru/9f246736
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Kontponsnas pabora no remam

Bubnuorexa [JOK

44 "TlepnieHIUKYISIPHOCTD MPSMBIX U INIOCKOCTEH" 1
+ CPTICHMKYIAD p ¢ https://m.eds00.ru/5h971ef3
YTIbl MeXKIY IPSIMBIMU U TUIOCKOCTSMU
[ToHsITHE MHOTOTPAaHHUKA, OCHOBHBIC JIEMEHTBI
45 MHOT'OTpaHHHKA I1;1,111 JIbI€ U HEBBIMYKJIbIE bubmorexa [TOK
P ’ Y - https://m.edsoo.ru/2d24e873
MHOTOTPAaHHHKH; pa3BEPTKA MHOTOTPAaHHHKA
[Tpu3ma: n-yronpHasi mpu3Ma; rpaHd U OCHOBAHUS
46 I pI/I3MI>I' 1§ );IrMaH u HaKIJ)IOHHa’SI ﬁ W3MBI; OOKOBas U bubmmorexa LIOK
P > 1P p ’ https://m.edsoo.ru/b4ad63ad
MIOJTHAS TIOBEPXHOCTH MMPU3MBI
[Tapannenenunen, npsMOyroJIbHBII bubnmoreka [JOK
47 . .
napaJuIeNIeI|IE U €r0 CBOWCTBA https://m.edsoo.ru/8a7be683
[Mupamuia: n-yronpHas mupamMuia, TpaHu |
48 OCHOBaHHE MUPAMHJIBI; OOKOBAs M TIOJTHAS bu6nmoreka [JOK
MOBEPXHOCTh MUPAMU/Ibl; IPABUIIbHAS U YCEUEHHAs https://m.edsoo.ru/fblcd0a5
nUpaMua
[IpaBubHBIE MHOTOTPAaHHUKH : IOHITHE
49 MPABIJIBHOTO MHOTOI'PaHHUKA; TPABWIIbHAS ITPH3Ma bubnmoreka [JOK
U TpaBUIIbHAS TIHPAMU/IA; TPaBUIbHAS TPEYTOJabHAsT https://m.edso0.ru/074c8865
MUpaMUJIa ¥ IPaBUIIBHBINA TETpadap; KyO
50 [IpencraBienue o NpaBUIbHBIX MHOTOTPAHHHUKAX : bubmuoreka [JOK
OKTa’p, JOJACKAdIP M MKOCAIP. https://m.edsoo.ru/a0fdd5bf
CumMeTpusi B IPOCTPAHCTBE: CUMMETPHS
OTHOCHUTENBHO TOYKH, IPSIMOM, INIOCKOCTH. Bbubnuoreka [JOK
51 )
DJIeMeHThl CHMMETPUH B IIUPaMH/IAX, https://m.edsoo.ru/b9e777d9
napasuiesienune1ax, paBMUIbHBIX MHOTOTpaHHUKAX
52 Borunicnenue 31eMeHTOB MHOTOTpaHHUKOB: pEOpa, bubnnoreka LIOK
JIMaroHad, YIJIbI https://m.edsoo.ru/6cdbecef
[Tnomaas 6OKOBOI MOBEPXHOCTU U TTOTHON
MOBEPXHOCTH MPSAMOU MPU3MBI, IO bubnnoreka [HOK
53 . . .
OCHOBaHHH, TeOpeMa 0 OOKOBOW TTOBEPXHOCTH https://m.edsoo.ru/37d84157
IPSIMOU NTPU3MBI
[Tnomans 60KOBOM OBEPXHOCTH U MOBEPXHOCTH
54 I aBHI:IIHHBHOﬁ APaMUIBL pTeo eMa o rmoulza)m Bubmaorexa HOK
P N P > TeOpeMa https://m.edsoo.ru/5603e30b
OOKOBOI MOBEPXHOCTH YCEUEHHOM MUPAMHUJIbI
bubnunoreka [HOK
55 KonTponbsHas padora o reme "MHoOrorpanHuku" 1

https://m.edsoo.ru/a95f5c04
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Bbubnuoreka [JOK

56 Howstue 06 0bneme 1 https://m.edsoo.ru/7ad0020b
N bubmuoreka [JOK

o7 OOLEM mipanm b1 . https://m.eds00.ru/235171b3
N bubmuoreka IJOK

58 OBLEM mupavmIE! 1 https://m.edsoo.ru/f47dfefd
N bubmuoreka [JOK

59 O6LEM mipanm b1 1 https://m.edso0.ru/79¢10312
. bubnmoreka [JOK

60 OOLEM mupavmE! 1 https://m.edsoo.ru/2faadc3f
n bubnmoreka [JOK

61 OOnEm npusMbI 1 https://m.edso0.ru/79853608
n bubmuorexa [JOK

62 OOBEM mpH3MEL 1 https://m.edsoo.ru/1e053890
" bubmuorexa [JOK

63 OOnEm mpusMb1 1 https://m.edsoo0.ru/482d3f51

64 KonTtponbsHas pabora o reme "OOBbEMBI 1 bubmuoreka [JOK
MHOT'OI'PaHHHUKOB" https://m.edso0.ru/28a6573c
[ToBTOpEeHME, 0000IICHNE CHCTEMAaTH3allsI 3HAHUMN.

65 Brluncnenue paccToOsHUN: MEXKY IBYMs TOYKAMH, 1 bu6nuoreka ITOK
OT TOYKH JI0 IIPSIMO#, OT TOYKH JI0 IIIOCKOCTH, https://m.edsoo.ru/f7792ba9
MEXIY CKPEUTUBAIOIIMMHUCS TPSIMBIMHU

66 [ToBTOpEeHue, 00001IEHNE cUCTEMAaTH3alUs 3HAHUH. 1 bu6mmoreka IIOK
[TocTpoeHne ceueHMi B MHOTOTPAHHUKE https://m.edsoo.ru/098bedad
[ToBTOpeHue, 0600IICHIE CHCTEMAaTH3allsI 3HAHUMN.

67 Brruncienue yrioB: MEXIy CKpEIIMBaAIOIUMUCS 1 bu6numoreka [JOK
OPSAMBIMU, MEXKIY MPSMON U IIIOCKOCTBIO, https://m.edso0.ru/56765e8b
JIBYTPAHHBIX YTJIOB, YTIIOB MEXKIY TUIOCKOCTSIMHU

68 [ToBTOpEHME, 0000IICHUE, CHCTEMATH3aLIHMsl 3HAHUH 1

OBIIEE KOJIMYECTBO YACOB I10 [TPO'PAMME 68
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MMPOBEPSAEMBIE TPEBOBAHMS K PE3YJIbTATAM OCBOEHHA OCHOBHOH
OBPA3OBATEJIbHOM ITPOI'PAMMBI

10 KVIACC
Kon .
HpOBepsIEMOro IIpoBepsiemble Npe/MeTHbIe Pe3y.IbTATLI 0CBOEHHS 0CHOBHOI
DeIyaRTATS o0pa30oBaTeJbHOI MPOrpaMMbl CpeHero o01mero 00pa3oBaHus
7 ["eomerpus
7.1 OnepupoBaTh MOHATHUAMM: TOUYKA, IPsIMAs, INIOCKOCTh
79 [IpuMeHATh aKCMOMBI CTEPEOMETPUU M CIIEACTBUS U3 HUX NPU pEILICHUU
reOMEeTPUUYECKHX 3a1a4
73 OnepupoBatb MOHATHAMH:  NAPAUIENLHOCT M MEPHEHAUKYIAPHOCTD
IPSIMBIX U IIJIOCKOCTEH
74 KnaccuduimpoBaTs B3aUMHOE pacHOJIOKEHUE MPSAMBIX U IUIOCKOCTEH B

MIPOCTPAHCTBE

OnepupoBaTh MOHATHSAMM: JIBYTPAHHBIA yroJl, TPaHU JABYIPAHHOTO YTJa,
7.5 peOpo IBYrpaHHOro yriia, JUHEHHBIM yroia JBYTpaHHOrO yIJa, rpajgycHas
Mepa JBYTPaHHOIO yria

OHepI/IpOBaTB IOHATHUAMHA: MHOI'OI'PAHHHK, BBIHYKHLIﬁ n HGBBIHYKHBIﬁ
MHOI'OI'paHHUK, 3JICMCHTLI MHOI'OI'PAaHHHKA, HpaBI/IJIbHHﬁ MHOT'OI'paHHHK

7.6

Pacnio3HaBath OCHOBHBIE BHJBI MHOI'OT PaHHHUKOB (HI/IpaMI/II[a, npu3ma,

7.7 .
MPSIMOYTOJIBHBIN MapaJuieNienuIie]], Kyo)

KnaccupunupoBare ~ MHOIOTDaHHUKH,  BbIOMpasi ~ OCHOBaHHUSA  JUIA
7.8 KJaccu(UKay (BBITYKIbIC ¥ HEBBITYKJIbIE MHOTOIPAaHHHUKH, MTPABHIBHBIC
MHOT'OI'paHHMKH, IPSMbIe U HAKJIOHHBIE IIPU3MBI, TapajlIeJICIUIIE Ibl)

7.9 OHC‘pI/I‘pOBaTL HNOHATHUAMM . CCKYyIIas IMIOCKOCTh, CCHCHHUC MHOI'OI'PAHHHUKOB

OOBACHATH IMPUHIHUIIBI ITOCTPOCHUA CeUYeHUI MHOT'OI'PAHHUKOB, UCIIOJb3Ys
METOM CJIICI0B

7.10

CrpouTh ce4eHHs MHOTIOIPAaHHHUKOB METOJOM  CJIE€IOB, BBINOIHATH
7.11 (BBIHOCHBIE) IJIOCKHE YEPTEKU U3 PUCYHKOB HMPOCTHIX OOBEMHBIX (QUIYp:
BUJ] CBEPXY, COOKY, CHU3Y

Pemate 3amaun Ha HAaXOXKJIEHHWE TEOMETPUYECKUX BEIMYUH MO OOpasiam
WIN aIrOpUTMaM, NPUMEHSS M3BECTHBIE AHATUTHYECKHE METOABI MPHU
7.12 pElIEHUH  CTAHJAPTHBIX MAaTEMAaTUYECKUX 33Ja4 Ha  BBIUYHCICHUE
pacCTOSHUN MEXAY JIBYMsS TOYKAMH, OT TOYKH IO MHPSIMOM, OT TOYKH 10
TUIOCKOCTH, MEX]TY CKPEIIMBAIOIIMMUCS IPSIMBIMU

Pemarp 3aaun Ha HaXOXKJEHHE T'€OMETPUUYECKUX BEJIMYUH 10 oOpas3iam
WM aaropuTMaM, IPUMEHSAS W3BECTHBIC AHAJTUTHYECKUE METOABI IIpU
7.13 pELICHUU CTaHJApPTHBIX MAaTEeMaTUYECKHUX 3aJa4 Ha BBIYKMCICHHE YIJIOB
MEXAY CKPEIIMBAIOIUMUCA MPAMBIMU, MEXIY MPAMOM U INIOCKOCTBIO,
MEXAY IJIOCKOCTSIMU, ABYTPaHHBIX YII0B

Beraucnsate 00bEMBI B TIIOMIAIA TTIOBEPXHOCTEH MHOTOTPAaHHUKOB (ITPU3MA,
7.14 nupamMuga) ¢ MpuMeHeHHeM (OpMyJ, BBIYHCIATH COOTHOIIECHUS MEXKIY
TJIOMIA/IIMU TTIOBEPXHOCTEH, 00bEMaMu OJOOHBIX MHOTOTPAHHHUKOB

OnepupoBarh NOHATHUSAMHU: CUMMETPHUS B IPOCTPAHCTBE, LEHTP, OCb M
IJIOCKOCTh CHMMETPHH, IIEHTP, OCh U MJIOCKOCTh CHMMETPHH (PUTYPHI

7.15

W3Bnekatb, mnpeoOpa3oBbIBaTh W HHTEPIPETHPOBATH HHPOPMALUIO O
7.16 MPOCTPAHCTBEHHBIX TE€OMETPUYECKHX (Urypax, NpeACTAaBICHHYIO Ha
yepTekax U pUCYHKaxX

[TpumeHsaTh reomMeTpuueckue (GaKTbl IS PEHICHUs CTEPEOMETPHUYECKUX
3a/a4y, MPEAIoJaralluX HECKOJIbKO IIaroB pPEIICHUs, €CIU YCIOBUSA

7.17




MIPUMEHEHUS 33/1aHbI B IBHOU (popme

IIpuMeHATH NpocTEWIINE IPOrpaMMHBIE CPEACTBA U DJIEKTPOHHO-

/.18 KOMMYHHKAIIHOHHBIC CHCTEMBI TTPH PEIICHUN CTEPEOMETPHUYCCKHX 3a]1a4
719 [TpuBOIUTE TIPUMEPHI MATEMATUYECKUX 3aKOHOMEPHOCTEH B MPHUPOJAC H
KH3HH, PACIIO3HABATH MPOSIBIICHHE 3aKOHOB T€OMETPHH B UCKYCCTBE
[TpuMeHSITh MONyYEeHHBIC 3HAHHS HA MPAKTHKE: aHAIM3UPOBATH PEATbHBIC
CUTYallMU M TIPUMEHSITHh W3YYEHHBIE IMOHITHS B TPOIIECCE MOUCKA PEIICHUS
MaTeMaTH4ecKu cHopMyIHpOBAaHHOW MPOOIEMBI, MOAECTUPOBATH PEAbHBIE
7.20 CUTYyallUl Ha SI3bIKE T€OMETPHH, MCCIEN0BaTh IIOCTPOEHHBIE MOJEIH C
UCITIOJIb30BAaHHEM T'€OMETPUYECKUX MOHITHIA U TEOpeM, armapara aareOpel,
pemiate  MpakTHYeCKWe  3aJayd, CBA3aHHBIE C  HAXOXKJACHHUEM
TC€OMETPUYECKUX BEITUIHH
11 KUJIACC
Kon .
HpoBepsIeMOro IIpoBepsiembIe NpeAMeTHBIE Pe3YJILTATHI 0CBOCHS 0CHOBHO
pesyIsTATA o0pa3oBaTe/IbHOI NPOrpaMMBbl CpelHero o01ero 00pa3oBaHus
6 ["'eometpus
OnepupoBaTh  TOHATHSIMH:  [HJIMHIPHYECKAas  MOBEPXHOCTh,  0OpasyroIime
6.1 WIHHAPUYECKON TTOBEPXHOCTH, IWJIMH]IP, KOHUYECKask MOBEPXHOCTh, 00pa3yromue
KOHUYECKOW TTOBEPXHOCTH, KOHYC, chepruecKasi IOBEPXHOCTh
6.2 Pacnio3HaBaTh Tena BpaleHus (MHIUHAP, KOHYC, cdhepa u map)
6.3 OOBSICHATDH CIIOCOOBI OYUEHUS TeJl BpallleHus
6.4 KnaccuduimmpoBarh B3auMHOE PacoioKeHne cPephl U IMIIOCKOCTH
OnepupoBaTh TMOHSTHSIMH: IIAPOBOM CETMEHT, OCHOBAaHHWE CETMEHTa, BBHICOTA
6.5 CerMEHTa, MIAPOBOH CIIOW, OCHOBAaHHME MIAPOBOTO CJIOS, BBHICOTA MIAPOBOTO CIIOS,
LIaPOBOM CEKTOP
6.6 Bbrauciiate 00bEMBI U TIIOIIAIM TIOBEPXHOCTEH TEJ BPAIICHHUS, TEOMETPUYCCKUX TEIl
' C IpUMEHEHUEM (HhopMyIT
6.7 OnepupoBarh MOHITUSIMHU: MHOTOTPAaHHUK, BIIUCAHHBIA B chepy ¥ OMHCAHHBIA OKOJIO
cdepsl, cepa, BOUCaHHAS] B MHOTOT'PAaHHUK WJIH TEJIO BpaIllEHUS
6.8 BBIUUCIIATE COOTHONICHUS MEXIy IUIOMAASIMH TIOBEPXHOCTeH U 00bEMaMu
' MOTOOHBIX Tel
6.9 N300paxkath u3y4aeMbie GUTYpBI OT PYKH M C IPUMEHEHHEM MPOCTBIX YEPTEKHBIX
WHCTPYMEHTOB
6.10 BhIMONHATE (BBIHOCHBIC) TUIOCKHE YEPTEXKH W3 PUCYHKOB IPOCTBIX OOBEMHBIX
buryp: BuI CBEpXy, COOKY, CHH3Y; CTPOUThH CEUCHHUS TEJI BPAIICHUS
W3Bnekatb,  WHTEpHpEeTHpOBaTH M MpeoOpa3oBbIBaTh  HMH(MOpMAIUIO O
6.11 MPOCTPAHCTBEHHBIX TEOMETPHUYECKUX (UTYypaX, MPEICTABICHHYI0 Ha YepTexax Hu
PHCYHKax
[TpumensiTh reoMeTpuuyeckne (akThl IS PENICHUS CTePEOMETPHUYSCKUX 3ajad,
6.12 MPEITOJIAraAl0NINX HECKOJIBKO MIaroB PEIeHuUs], €CITH YCIOBHS IPUMEHEHHS 3a/1aHbI B
ABHOU dopMme
6.13 OrnepupoBaTh MOHATHEM: BEKTOP B IPOCTPAHCTBE
6.14 BBIIOHATE JAEWCTBUS CIIOKEHUS BEKTOPOB, BBIYMTAHUS BEKTOPOB M YMHOXCHUS
BEKTOpa Ha YUCIIO0, OOBSICHITh, KAKUMHU CBOMCTBAMU OHHU O0JIAAI0T
6.15 [TpuMeHSTH MPaBIIIO ApAIIISIIETTUITE A TPH CII0KEHUH BEKTOPOB
6.16 OnepupoBaTh MOHATHSAMH: JIEKAPTOBBI KOOPJAWHATBI B MPOCTPAHCTBE, BEKTOD,

MOAYJb BECKTOpa, PaBCHCTBO BCKTOPOB, KOOPAWHATHEI BCEKTOpaA, YIoid MCEXKIAY




BCKTOpaMH, CKaJIApHOC MNPOU3BECACHHUE BCKTOPOB, KOJUIMHCAPHBIC W KOMILJIAHAPHBIC
BCKTOPbI

HaxomuTe cymMMy BEKTOPOB W TPOHM3BEACHHE BEKTOpa Ha YHCIIO, YTOJd MEXIY

6.17 BEKTOpPAMH, CKaJSIPHOE IPOMU3BEACHME, PpACKIAbIBaTh BEKTOp IO JIBYM

HEKOJUIMHEAPHBIM BEKTOpPaM

6.18 3aiaBaTh MJIOCKOCTh YPABHEHUEM B JIEKAPTOBOM CUCTEME KOOPIMHAT

6.19

Pemars mpocreifiine reoMerpuueckue 3a7ayd  HAa MPUMEHEHUE BEKTOPHO-
KOOPJIMHATHOT'O METOAA

Pemrats 3aJa4ud Ha J0Ka3aTCJIbCTBO MATEMATHYCCKUX OTHOIIICHUHA U HaxXO0XJICHUC

6.20 reOMETPUUYECKUX BEIWYMH MO 00pas3laM MM alropuTMaM, MPUMEHSS U3BECTHBIC

MCTOJpbI ITPpY PCHICHUHN CTAHJAPTHEIX MAaTCMATHYCCKUX 3aJa4

6.21

IIpuMeHATH IIpocTenImne [IpOrpaMMHBIE cpeacTaa U 3JIEKTPOHHO-
KOMMYHUKAIIMOHHBIE CUCTEMBI IIPU PELICHUU CTEPEOMETPUYECKHUX 3a1a4

6.22 IIpuBoauTE NpHUMEpPHl MAaTEMATHYECKUX 3aKOHOMEPHOCTEH B IMPUPOAEC U KHU3HH,

PAacCIIO3HaBaTh MPOABJICHUEC 3aKOHOB r€COMCTPUHU B UCKYCCTBE

6.23

IIpuMeHATH MOIy4eHHBIE 3HAHUS Ha NMPAKTUKE: aHAJIU3UPOBATh PEaJIbHbIC CUTyalluu
Y NPHUMEHATh U3YyYEHHBIE IMOHATHS B IPOLECCE MOHWCKA PEHICHUS MaTeMaTHYECKU
chopMyIUpOBaHHOW NPOOIEMbI, MOJEIUPOBATh pEalbHbIE CUTYyallUM Ha S3bIKE
T€OMETPUH, UCCIIEN0BATh IIOCTPOEHHBIE MOJEIH C UCIIOJIB30BAHUEM I€OMETPUYECKUX
MOHATUN M TEOpeM, amnmapara aiareOpbl, pelarh NPaKTUYECKUe 3a/1auu, CBA3aHHbIE C
HAaXO0XXJCHUEM T€OMETPUYECCKUX BEIUYNH

IMPOBEPAEMBIE DJIEMEHTbBI COAEPKXAHUSA
10 KVJIACC

Kon

HpOBepﬂeMblﬁ JIEMECHT COACPKAHUSA

['eomeTpus

7.1

OCHOBHBIC ITOHSITHUS CTCPCOMCTPHUH. Tqua, npsamas, IMJI0CKOCTb, IMPOCTPAHCTBO. [Tousitue 06
AKCMOMATHYCCKOM MOCTPOCHUHU CTEPCOMECTPUN . AKCHOMBI CTCPCOMETPHUH U CICACTBUA U3 HUX

7.2

B3auMHoOe pacnonokeHwe NOpsMbIX B MPOCTPAHCTBE: IEpPECEKaIoLIUecs, NapalielbHble U
CKpemmBaromuecs npsmele. llapamienbHOCT NPSAMBIX M INIOCKOCTEM B IIPOCTPAHCTBE:
napajuleJibHble MpsIMble B TPOCTPAHCTBE, MapaJUICNIbHOCTh TPEX MPSAMBIX, MapaLIEIbHOCTh
NpSIMOM M TUIOCKOCTU. YTIIBI C COHANpPABICHHBIMU CTOPOHAMH, YrOJl MEXJIy HpPSMBIMH B
npocTpaHcTBe. IlapajuienbHOCTH  IJIOCKOCTEW:  MapajuieibHbIE  IJIOCKOCTH,  CBOMCTBA
nmapajuieIbHbIX IuIocKocTed. [lpocreiimme mnpocTpaHCTBEHHBIE (GUTYPHI Ha IUIOCKOCTH:
TeTpadp, Ky0, napajuienenune1, TOCTPOSHUE CeUeHU

7.3

[lepneHMKYISIPHOCTE MPSAMOM M TUIOCKOCTH: NEPHEHAUKYJISAPHBIE MPSIMbIE B MPOCTPAHCTBE,
IpsMBbIE MAPAJUIENBHBIE U NEPIEHAUKYISAPHBIE K IJIOCKOCTH, MPU3HAK INEPIEHIUKYISIPHOCTH
IpsAIMOM M IUIOCKOCTH, TeopemMa O MpsSMOM MEpHEHIUKYJISAPHOM IUIOCKOCTH. YTJbl B
MPOCTPAHCTBE: Yrojd MEXAY MNPsIMOM M IUIOCKOCTBIO, JIBYIPAHHBIA Yrojl, JIMHEHHBIA Yroji
IOBYrpaHHOro yria. lleprneHauKynsp M HakIOHHbBIE: PACCTOSHHUE OT TOUYKH O IIJIOCKOCTH,
paccTosiHue OT IPSMOM 10 MIIOCKOCTH, MPOEKIUS (PUTYPHI HA TUIOCKOCTh. [leprneHuKyIsIpHOCTh
IUIOCKOCTEHM: TpU3HAK MNEepIeHIUKYISIpHOCTH JBYX Ijiockocted. Teopema o  Tpéx
NepIeHANKYIIApax

7.4

[TonsiTHe MHOTOTpaHHHMKA, OCHOBHBIE 3JIEMEHTHI MHOTOIPDAHHHKA, BBIMYKJIBIE W HEBBITYKIIBIC
MHOT'OI'PaHHUKH, pa3BEPTKAa MHOrorpanHuka. [Ipusma: n-yronapHas npusma, rpaHd U OCHOBaHUS
OpU3MBI, TpsAMas W HAKJIOHHAs TPU3MBI, OOKOBas ¥ TIOJMHAs TOBEPXHOCTh TMPHU3MBL
[Tapannenenunesn, TpSAMOYrOJbHBIA TapajyIesienune] U ero cBorcTra. [lupamuma: N-yrompHas
nUpaMuia, TPaHU M OCHOBAaHHWE MUPAMUJIbI, OOKOBask M TMOJIHAs IMOBEPXHOCTb MHUPAMHIBI,
MpaBUJibHAsE W YCEUE€HHas MNUpaMuja. OJIEMEHThl Npu3Mbl W nupamuabl. [lpaBuiibHbBIE
MHOTOI'PAaHHUKH: TOHSATHE MPABUJIBHOTO MHOTOIPAaHHWKA, MPAaBWIbHAS MpHU3Ma U MpaBUIIbHAS
MMpaMKJia, TPaBUIIbHAS TPEYrojdbHas MUpaMKJia U MPaBWILHBIA TeTpasap, Ky0. [IpeacraBnenue




O IpaBUJIBHBIX MHOI'OI'paHHUKAX: OKTadAp, AOACKASAP M HUKOCAdApYruc Ceuenus IIPU3MbI U
IMUpaMH bl

7.5

CummeTprst B MPOCTPAHCTBE: CUMMETPUS OTHOCHTENBHO TOYKH, MPSIMOW, IUIOCKOCTH.
DneMeHThl CHMMETPHUH B IMpaMUAxX, apajulesIenuIeax, IPaBUIbHBIX MHOIOIPAaHHUKAX

7.6

Brruucnenne 371eMEHTOB MHOTOTPAaHHHMKOB: pEOpa, amaroHanu, yriel. [lmomane OGOKOBOMA
IIOBEPXHOCTU M IIOJHOW ITOBEPXHOCTH IPSMOM IpPU3MBI, IUIOLIAJb OCHOBAaHUM, Teopema O
OOKOBOI TIOBEPXHOCTH MPsAMON Mpu3Mbl. [Lmomans OOKOBOW IMOBEPXHOCTH M TIOBEPXHOCTH
MpaBWIbHON MHUpaMHAbI, TEOpeMa O IUlomaad yceu€HHoW nupamuibl. [loHsitue 06 0oOBEME.
O0BEM TUpaMuUIbl, TPU3MBI

1.7

[TomoOHbIe Tena B ipocTpancTBe. COOTHOIICHHS MEXKTy IUIOIIAIIMHU ITOBEPXHOCTEH, 00bEMaMuU
MOAOOHBIX TEN

11 KVJIACC

Koxa

HpOBepﬂeMblﬁ JJAEMCHT COACPKAHUSA

I'eomeTpus

6.1

[{unuHapuyeckas TOBEPXHOCTh, O0pa3yroliMe MUWIMHAPHUYECKOHM MOBEPXHOCTH, OCh
MWIAHAPUYECKON moBepxHOCTU. [lunmmnHIp: ocHOBaHUS U OOKOBasi MOBEPXHOCTh, 00pa3yromas
1 OCh, TIJIOIIAIb OOKOBOM M MOJTHOM MOBEPXHOCTH

6.2

Konnueckass MOBEPXHOCTh, OOpa3yloolue KOHHYECKOW TOBEPXHOCTH, OCh M BEpIIMHA
KOHUYECKOW moBepxHOCTH. KOHyC: OCHOBaHME M BepIIMHA, 00pa3yrolias M OCh, IUIOMIAb
OOKOBOI M TMOJHOW MOBEPXHOCTH. YCEYEHHBINH KOHYC: 00pa3yloliie W BBICOTA, OCHOBAHHS U
OOKOBasi TOBEPXHOCTh

6.3

Chepa u map: ueHTp, paauyc, IUaMeTp, IUIOLAAb IMOBepXHOCTU cdephl. Biaummnoe
pacmonoxenue chepsl U TUIOCKOCTH, KacaTelnbHasl INIOCKOCTh K cdepe, Tiomaab chepsl

6.4

N3006paxeHne Ten BpalleHus Ha TWIOCKOCTH. Pa3BépTka mUIMHIpa U KOHYCa

6.5

KombOunanuu ten BpauieHus: © MHOIOI'PaHHUKOB. MHOTrOrpaHHUK, OMHUCAaHHBIM OKOJIO c(epsl,
cdepa, BliMcaHHAsi B MHOT'OTPaHHUK, UJTH TEJIO0 BPAIllCHUS

6.6

[Tonsitue 06 06bEéMe. OcCHOBHBIE CBOMCTBAa 00BEMOB Tell. TeopeMa 06 00bEME MPSIMOYTOILHOTO
napajuienenunena u cieactsus u3 He€. OO0bEM nuIMHIpa, KoHyca. O0BEM IIapa U IUIOMIAIh

chepsl

6.7

[Tomo6ubie Tema B mpocTpaHcTBe. COOTHOIICHHS MEXAY IUIOMAISIMU TOBEPXHOCTEH,
00BéMamMu TOOOOHBIX TEI

6.8

Ceuenust IMHIpPA (MapajljIebHO U NMEPIEHIUKYISIPHO OCH), CEYEHMs KOHYyca (TapajienbHOoe
OCHOBAHUIO U IPOXOJIIEe Yepe3 BEPIINHY), CEUEHHUs 1apa

6.9

Bextop Ha miuockocTd M B IpocTpaHcTBEe. ClI0KEHUE M BBIYUTAHHE BEKTOPOB. Y MHOKEHUE
BEKTOpa Ha uucio. PasznokeHue BekTopa 1o TpEM HEKOMIUIaHApHBIM BekTopam. IlpaBuio
napanjenenunena. PemieHue 3aaad, CBA3aHHBIX C TNPUMEHEHUEM IMpaBWJ JAEHCTBHHA C
BEKTOpaMH

6.10

[TpsiMmoyronbHasi cucreMa KoopauHaT B mpoctpaHcTBe. Koopaunatel Bektopa. Ilpocreiimme
3aJayd B KOOpAMHATaxX. YTosll Mexay Bekropamu. CKalnsgpHOE HPOU3BEICHUE BEKTOPOB.
Boruncnenue yriioB Mexay OpsIMbIMU U TTOCKOCTAMH. KoopauHaTHO-BEKTOPHBIN METOJ MpH
pELICHUH T€OMETPUYECKHX 33124

IMPOBEPAEMBIE HA EI'D 1O MATEMATHUKE TPEBOBAHUS K PE3YJIBTATAM
OCBOEHMHMSA OCHOBHOMU OBPA3OBATEJIBHOU ITPOI'PAMMBI CPETHEI'O OBIIEI'O

OBPA3OBAHUA

Kon

NpoBepPsieMoOro
TpeOOBaAHMNS

IIpoBepsiemble TPeOOBAHUSA K NMPeEAMETHBIM Pe3yJIbTaTaM 0CBOEHHSI OCHOBHOM
o0pa3oBaTe/IbHOW MPOrpaMMbl CpPeHEro 001ero 00pa3oBaHus




Bnagenve MeromaMu J10Ka3aTeNbCTB, alrOPUTMAMM pELICHHS 3agad; yMEHHE
dbopMynupoBaTh M OINEPUPOBATH HOHATHAMM: OIpPEIENICHHE, aKCHOMa, Teopema,
CJICZICTBUE, CBOMCTBO, IPU3HAK, JOKA3aTEIbCTBO, PAaBHOCHIbHBIE (DOPMYITUPOBKHU;
NPUMEHITh MX; YyMeHue (opMmynupoBarb OOpaTHOE U  MPOTHUBOIIOIOKHOE
YTIBEP)KJCHUE, HPUBOAUTH NPUMEPbl M KOHTPIPHUMEPHI, MCIOIB30BaTh METOJ
MaTeMaTUYeCKOM WHIYKIMH; IPOBOAUTH JOKA3aTENbHbIE pACCYXACHUS IIPU
pellleHnun 3a/ad, OIEHUBATh JIOTMYECKYI0 MNpPAaBWIBHOCTh PACCyKICHHM; yMeHue
OIlEpUPOBATh  MOHATUAMHU:  MHOXECTBO, IOJMHO)KECTBO,  ONEpPaLUU  HaJ
MHOKECTBAMH; YMEHME MCIIOJIb30BaTh TEOPETUKO-MHOKECTBEHHBIN amnmapaTr A
OINHCaHUsl PEaJbHBIX MPOLIECCOB U SIBJICHUM U IPU PELICHUU 3a]a4, B TOM YHCIIE U3
JPYruX y4eOHBIX IPEIMETOB; YMEHHE OIEepHUpOBaTh HOHATHAMM: Ipad, CBS3HBINA
rpa¢, AepeBo, IMKI, Tpad Ha MIOCKOCTH; YMEHHUE 3a7aBaTh U OINHUCHIBATH Ipadbl
pa3’IMyYHbIMU ClIOCO0aMM; HCII0JIb30BATh Ipadbl MpU pPelICHUH 3a7a4

YMeHue onepupoBaTh MOHATHUSMHU: HATYpalbHOE YHUCIO, LIEJI0E YUCIO, CTENEHb C
LEJIbIM TIOKa3aTesieM, KOPEHb HATYPAJIbHOW CTENEHU, CTENEHb C pallMOHAIbHBIM
MoKasaTesieM, CTENeHb C JCUCTBUTENBHBIM IOKa3aTesleM, JorapudmM 4ducia, CHHYC,
KOCUHYC M TaHT€HC MPOU3BOJBHOIO YHUCIA, OCTATOK MO MOAYNIO, pPalMOHAIbHOE
YHCJIO, UPPALMOHATIBHOE YHCIIO, MHOXKECTBA HATYPAIbHBIX, IEJIBIX, PAIIMOHATIBHBIX,
JIEHCTBUTENLHBIX YHCEJ; YMEHHE UCIIOb30BaTh MPU3HAKU JICTUMOCTH, HAUMEHBIITUN
o0IIMii AeTUTENb U HaMMEHbIIIee o0IIee KpaTHoe, anroput™ EBkiHIa npu penieHuu
3a/1a4y; 3HAKOMCTBO C Pa3JIMYHBIMU MO3UIIMOHHBIMU CHUCTEMaMH CUUCIICHUS;, YMEHUE
BBITIOJIHATH BBIUMCIICHUE 3HAYEHUN W TIPEoOpa30oBaHUsl BHIPAKECHHUHN CO CTETICHSIMU U
norapudmamu, mpeoOpa3oBaHusl IPOOHO-PALIMOHANBHBIX BBIPAKECHHM; yMEHUE
OMEPUPOBATh TOHATHIME: TIOCIEIOBATEIILHOCTD, apu(MeTnyeckass Mporpeccus,
reoMeTpuueckas — mporpeccusi, OeCKOHEUHO  yObIBaloImias  reoMeTpudecKas
Mporpeccusi; yMEHHE 3aJlaBaTh IOCJIEI0BAaTeIbHOCTH, B TOM 4YHCIE C IOMOIIbIO
PEKYPPEHTHBIX (HOPMYI; YMEHHE ONEPUPOBATh MOHATHUSMU: KOMIUIEKCHOE YHCIIO,
COTPSDKEHHBIE KOMIUIEKCHBIE YWCIa, MOAYJIh M apryMEHT KOMIUJIEKCHOTO 4YHCIa,
dbopMa 3amMcH KOMIUICKCHBIX dYHCeN (reOMETpHYecKas, TPUTOHOMETPHYECKas H
anredpanveckasi); yMeTh TPOU3BOJIUTH apu(PMETHICCKIE NEHCTBUS C KOMIUIEKCHBIMU
YUCJIaMH; TPUBOAUTH MPUMEPHI UCTIOIB30BAHMS KOMILJIEKCHBIX YHCET; OMEPUPOBATH
MOHATUAMU: MaTpuIia 2x2 u 3 %3, onpeaeauTeab MaTPUIlbl, FEOMETPUYECKUI CMBICI
OMIPEICITUTEINS

YMeHnue OIepUpOBaTh MOHATUSMU : palMOHAJIbHBIE, UPpALMOHAJILHBIE,
MOKa3aTeNbHbIE, CTETICHHBIE, TOTapu(MUYECKHe, TPUTOHOMETPUIECKUE YPaBHEHUS U
HEPAaBEHCTBA, WX CHUCTEMbI; YMEHHUE OIEPUPOBATh TMOHATUAMHU: TOXKIECTBO,
TOXKJIECTBEHHOE Mpeo0pa3oBaHKEe, YpaBHEHHE, HEPABEHCTBO, CHCTEMa ypaBHEHUH U
HEPABEHCTB, PABHOCUJIBHOCTh YPAaBHEHHM, HEPABEHCTB U CHUCTEM; YMEHHUE pellaTh
YpaBHEHMS, HEPABEHCTBA M CUCTEMbI C MOMOIIBIO PA3JIUYHBIX NPUEMOB; pEIIATH
YpaBHEHUs, HEPABEHCTBA W CHUCTEMBI C IApaMETPOM; NPUMEHSATh YpPaBHEHMS,
HEpPAaBEHCTBA, MX CHUCTEMBbI JUI1 PELICHHS MAaTeMaTUYECKHX 3ajad M 3aJad u3
Pa3TUYHBIX 00J1aCTEl HAYKU U PEATbHOM KU3HU

YMeHue onepupoBaTh MOHATHAMU: (YHKUIHSA, YETHOCTh (DYHKIMH, HEPUOJUYHOCTH
(GyHKIMH, OTpaHWYEHHOCTh (YHKIMHA, MOHOTOHHOCTh (YHKIHH, O3KCTPEMYM
¢byHkuuy, HauOoJblllee W HauMEHblIee 3HaueHUs (QYHKIMM Ha IPOMEXKYTKE,
HenpepbiBHAass (QYHKIUSA, acUMOTOTHl rpaduka (QyHKOUM, TepBas M BTOpas
Npou3BoAHAsT (DYHKUMH, TEOMETPUYECKUH M (U3MYECKUN CMBICI MPOU3BOJHOM,
nepBooOpa3Hasi, ONpeieNEHHbI UHTErpal; yMEHHE HaXOAUTh aCUMIITOTHI rpaduka
(YHKUIMHU; YMEHHE BBIYMCIATH HMPOU3BOJHBIE CYMMBbI, IPOM3BEACHUS, YaCTHOI'O U
KOMITO3UIINK (YHKIWH, HAXOAWTh YpaBHEHHE KacaTeIbHOH K Tpaduky (yHKIWU;
YMEHUE HaXOIUTh MPOU3BOJHBIC JIEMEHTApHBIX (DYHKIMH; YMEHHE HCIOIb30BATh
IPOM3BOJHYIO JJISl UCCIEAOBAaHUS (DYHKIMI, HAXOIUTh HauOONbIINE U HAUMEHBIINE
3HA4YeHUsl (YHKIUI; CTPOUTH rpa(MKu MHOTOUICHOB C MCIIOJIB30BAaHHEM armapara




MaTeMaTHYeCKOr0  aHaliW3a; NPUMEHSITh TPOW3BOMHYIO  JUISI  HAXOXKICHUS
HAWJIY4IIEro PEUICHUs! B MPHUKIAIHBIX, B TOM YHUCIE COLHAIbHO-DKOHOMHYECKUX H
¢du3nveckux 3agavax; HaXOAUTh IJIOMIAI U 00BEMBI (PUTY C MOMOIIBIO WHTErpaa;
NPUBOIUTH  TPUMEPHl  MaTEMAaTHYECKOTO  MOJCIHPOBAHUS  C  TIOMOIIBIO
qudepeHIMATBHBIX YPaBHECHUM

YMeHue omnepupoBaTh NOHATUAMU: Trpaduk (yHKIUH, oOpaTHas (QyHKIuS,
KOMITO3ULMS QYHKUUH, IMHEeHas QyHKUKA, KBaJpaTU4Has QyHKLUs, palliOHAIbHAsS
¢byHkuus, cTemeHHas (QYHKIMS, TPUTOHOMETpHUYECKue (QYHKIUM, OOpaTHBIE
TPUTOHOMETpUYECKHEe (DYHKLIMHU, IOKa3aTreiabHas U Jorapupmudeckas (QyHKUUU;
YMEHUE CTPOUTh TpapUKH H3YyYEHHBIX (GYHKUUN, BBIIOIHATH NPEoOpa3oOBaHUS
rpa¢pukoB (QyHKIMIA, HCIONB30BaTh TpaduKU JUIS H3YYEHHs] MPOIECCOB U
3aBHCHUMOCTEH, MpU pEIIeHUU 33734y U3 JPYrux y4eOHBIX MPEeIMETOB U 3aJay U3
pearbHON JKM3HU; BBIpaXaThb (OPMYJIAMH 3aBUCUMOCTH MEXJy BEIMYUHAMU;
UCIIOJIb30BaTh CBOWCTBA U IpaduKu (GYHKIMN JUIS pEeUIeHUs] ypaBHEHUH, HEPAaBEHCTB
U 3aJa4 C [apameTrpamMu; u300pakaTb Ha KOOPIMHATHOW IJIOCKOCTH MHOXKECTBA
pelIeHU YpaBHEHU, HEPABEHCTB U UX CUCTEM

YMeHue peuiatb TEKCTOBBIE 33JJa4l Pa3HbIX TUIIOB (B TOM YMCIIE€ HA MPOLIEHTHI, 10JIN
U 4YacTH, Ha JIBWXKEHHE, paboTy, CTOMMOCTh TOBAPOB M YCIYT, HAJOrH, 3a/Ja4d W3
o0JlacTH  ympaBlieHUs JIMYHBIMM M CeMEWHBIMH (pUHAHCAaMHU); COCTaBIISATh
BBIPQKCHMS, YPAaBHEHMs, HEpPaBEHCTBA M MX CHUCTEMbl [0 YCJIOBMIO 3ajauH,
HCCJIEJIOBATh TOJIYyYEHHOE pElIeHHe M OLIEHHWBATh MPaBIONOA00HOCTh PE3YJIbTATOB;
YMEHHME MOJEIUPOBATh PEAIbHBIE CUTYallud Ha SA3BIKE MAaTEMaTHKH; COCTaBIIATH
BBIPQXCHMS, YPAaBHEHMs, HEpPaBEHCTBA M MX CHUCTEMBbl [0 YCJIOBMIO 3ajaud,
UCCIIEIOBaTh TIOCTPOEHHBIE MOJENIM C UCIHOJb30BAaHUEM ammapara anreOpsl,
MHTEPIPETUPOBATH I1OJIYYEHHBIN pE3yJIbTaT

YMeHHe  omnepupoBaTh  MOHATHSIMH: CcpelHee apudMeTHdeckoe, MeAHaHa,
HauOoJblllee W HauMEHbIEe 3HAYEHUS, pa3Max, JAUCHEepCHs, CTaHIapTHOE
OTKJIOHEHHE 4YHCIOBOro Habopa; yMEHHE H3BJIEKAaTh, HWHTEPIPETHPOBATH
uHpopmaIruio, TPEACTABICHHYIO B TaOMWIax, Ha JauUarpaMmmax, Trpadukax,
OTPaXAIOIIYI0 CBOMCTBA pEalbHBIX TPOLECCOB M SBJICHUN; TPEACTaBIATH
UHPOPMAIIMIO C TIOMOLIbI0 TAONMIl W JHarpaMM; HCCIEAO0BaTh CTATHCTUYECKHE
JaHHbIE, B TOM YHCJIE C NPUMEHEHHEM TIpadUyYeCKuX METOJ0B U DJIEKTPOHHBIX
cpencTB; TpadUYecKH HCCIEAOBaTh COBMECTHBIE HAONIONEHUS C TIOMOIIBIO
JMarpaMM pacCEUBAaHMS U JIMHEMHOW perpeccuu

YMeHue onepupoBaTh IOHATHUSMHU: CIy4allHBIH ONBIT M CIy4yailHOe COOBITHE,
BEPOSTHOCTh  CIYy4aHOTO  COOBITHS, YMEHHE BBIYHCIATH BEPOATHOCTH €
UCTIONIb30BAaHUEM TpauyecKuXx METOAOB; NPHUMEHSATH (OPMYNIBI CIOKEHHUS W
YMHOXCEHHUSI BEPOSTHOCTEH, (hOpMyily MONHOW BeposTHOCTH, (popmyny beprymmm,
KOMOMHATOpHBIE (DaKThl U (POPMYIIBI; OLIEHUBATH BEPOSITHOCTU PEaJbHBIX COOBITHH;
YMEHHE ONEpPHpPOBATh TMOHATHUSAMHU: CJIy4allHas BENUYMHA, paclpeiesicHue
BEPOATHOCTEH, MaTeMaTHYeckoe OXKUJaHHe, TUCTIEPCHs U CTaHAAPTHOE OTKJIOHEHUE
CIlydyailHOH BENMYMHBL, (PYHKIUU paclpeesieHus U IUIOTHOCTH PaBHOMEPHOTO,
MOKa3aTEIBHOTO ¥ HOPMAJIBHOI'O paclpeleseHU; YMEHHE HCIIOIb30BaTh CBONCTBA
U3y4EHHBIX PacIpeleiIeHuil Ul peleHus 3a1a4; 3HAaKOMCTBO C MOHSATHSIMH: 3aKOH
OOJNBIINX YUCET, METO/Ibl BEBIOOPOYHBIX UCCIIEIOBAHMH; YMEHUE IPUBOJUTH TPUMEPHI
NPOSIBJIICHUST 3aKOHA OOJNBIIMX YHUCEN B MPHUPOJHBIX W OOIIECTBEHHBIX SIBICHUSX;
YMEHHE OIepHUpOBaTh IMOHSATHSIMHU: COYETaHHE, TEePEeCTaHOBKA, YHCIIO COYCTAHWUH,
YHCII0 MepecTaHoBOK; OMHOM HpIOTOHA; yMeHUE MPUMEHSITh KOMOUHATOPHBIE (BaKThI
U PACCYXJIEHUS /ISl peHIeHUs 3ajad; OIIEHWBATh BEPOSTHOCTH PEabHBIX COOBITHIA;
COCTAaBJISITh BEPOATHOCTHYIO MOJIETIb U HHTEPIPETHPOBATH NOTYYEHHBIA Pe3yabTar

YMeHne orepupoBaTh MOHSATHUSMU: TOYKA, MpsAMas, IIJIOCKOCTb, MPOCTPAHCTBO,
OTPE30K, JIY4, BEJIMUYMHA YIJIa, TJIOCKUI yroJl, IBYTPAaHHBIN yroJ, TPEXTpaHHBIN yTod,




CKpENIUBAIOIINECS TPSMbIE, MApaJICIbHOCTh W TEPICHAUKYIIPHOCTh TMPSMBIX U
IJIOCKOCTEH, Yrol MeXAy MNPSAMBIMH, YroJl MEXIy MPSMOM U IIIOCKOCTBHIO, Yroll
MEXAY IIOCKOCTSMU, PACCTOSHUE OT TOYKHU JO IIJIOCKOCTHU, PACCTOSHUE MEXIY
MPSIMBIMH, PAaCCTOSIHHE MEXY TUIOCKOCTSIMH; YMEHHE WCIOJIb30BaTh MPHU PEIICHUN
3a1a4 U3y4yeHHbIC (DAKTHl U TEOPEMBI INIAHUMETPUU; YMEHHUE OLIEHUBATH pa3Mepbl
00BEKTOB OKPYXKAIOMIETO MHpa; CTPOUTh MaTEMaTHYECKHE MOJIEIH C TOMOIIBIO
TEOMETPUUYECKUX TOHATUM M BEJIWYWH, PEIIaTh CBS3aHHBIE C HUMH TPAKTHUYECKUE
3a1a4u
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YMeHue onepupoBaTb MOHATUSAMHU: IUIOIAAbL  GUIYpbl, O00BEM  (UTYpHI,
MHOTOI'paHHMK, HPaBUWIbHBI MHOTOTpaHHUK, CEYEHHE MHOIOIpaHHHUKa, KYO,
napaujenenure]], npusMa, nupamMmuaa, Gurypa u moBepXHOCTh BPAIICHUS, LIUITHHIID,
KOHYC, map, cepa, mimomanb cepsl, MIOMaIb MOBEPXHOCTH MUPAMHUIBI, TPU3MBI,
KOHYyCa, LUMIMHIpA, 00BEM KyOa, IpSAMOYIOIbHOIO Napajjefenunena, nupamMusl,
IOpU3MBI, LWIMHIpPA, KOHYyCa, MIapa, pa3BEPTKA IMOBEPXHOCTH, CEUEHHUS KOHyca U
HWIMHAPA, T[apajljielIbHble OCH WJIM OCHOBAHMIO, CEUYEHHE IIapa, IJIOCKOCTb,
Kacaroasicsi chepsl, IINHAPA, KOHYCa; YMEHUE CTPOUTh CEUEeHHE MHOIOI'PaHHMKA,
n300paXkaTb MHOI'OIPaHHUKH, (PUTYpHI U TOBEPXHOCTHU BPALICHHUS, X CEYCHUS, B TOM
qycjie C TIIOMOIIBIO 3JEKTPOHHBIX CpPEICTB; YMEHHUE IPUMEHSTh CBOMCTBA
reOMETPUYECKUX (PUTYpP, CAMOCTOSTENBEHO (OPMYIUPOBATE ONPEEIECHUS U3ydaeMbIX
¢buryp, BBIABUIaTh T'MIIOTE3bl O CBOMCTBAaX W IpHU3HAKaX I'€OMETPUUYECKUX (QUryp,
00OCHOBBIBATh MJIM ONPOBEPraTh MX; YMEHHUE MPOBOAUTH Kiaccuukanuio puryp mo
Pa3IMYHBIM MTPU3HAKAM, BBITOJIHATh HEOOXOAUMBIC JOTIOTHUTEIBHBIC TOCTPOCHHUS
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YMeHne onepupoBaTh MOHATHSIMH: IBM)KEHHE B TPOCTPAHCTBE, MapalIeIbHBINA
HEepeHoc, CUMMETPHS Ha IUIOCKOCTH M B NPOCTPAHCTBE, MOBOPOT, MpeoOpa3oBaHMe
10710011, Mo100HbIe (PUTYPBI; YMEHUE PACIO3HABATh PaBHBIE U 110100HBIE (GUTYPHI, B
TOM 4YHCJIE€ B TPUPOAE, MCKYCCTBE, apXUTEKTYpe; HCIIOJIb30BaTh I€OMETPUUECKUE
OTHOIIICHHS TIPH PEIICHUH 3aJad; HaXOJUTh T'€OMETPUYECKHE BEIWYHMHBI (ITMHA,
yrodi, Iiomans, 00bEM) Ipu PelIeHUH 3a1ad U3 APYTHX YYeOHBIX MPEIMETOB U U3
peaybHON JKU3HU; YMEHHE BBIYHCISATH T€OMETPUYECKHE BEIMYMHBI (JJIMHA, YIOI,
mIomanab, OO0BEM, IUIONMIAlb TMOBEPXHOCTH), HCIIONB3Yysd H3y4YCeHHbIE (DOpPMYINBI |
METOJb, B TOM 4YHCJE: IUIOMAab IOBEPXHOCTH MHPAMUMABI, NPU3MBI, KOHYCa,
WINHIAPA, TUomaas cdepbl; 00bEM Kyba, MPSMOYrOJIBHOTO MapajlieNenunesna,
NUpaMHJIBI, TIPU3MBI, IWIUHIpPA, KOHYCa, IIapa; yMEHHE HaXOIWTh OTHOIICHHE
00BEMOB MOJTIOOHBIX (HUTYD
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YMeHue onepupoBaTh MOHATHAMHU: TPSIMOYTOJIbHAS CHCTEMa KOOPIHMHAT, BEKTOD,
KOOPAMHATHI TOYKU, KOOPJUHATHI BEKTOPa, CyMMa BEKTOPOB, MPOU3BEICHIE BEKTOpa
Ha YHUCIIO, Pa3lIoKEHHE BEKTOpa Mo 0a3ucy, CKaIIpHOE NMPOU3BENIEHHE, BEKTOPHOE
MIPOU3BENICHUE, YIOJI MEXKAY BEKTOpPAMH;, YMCHHE WCIIOIB30BaTh BEKTOPHBIA U
KOODJIMHATHBIA METOA ISl PEIICHUS TeOMETPUYECKUX 3amad M 3ajad JIPYTrux
yueOHBIX MPEIMETOB
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YMeHne BbIOMpaTh MOAXOIAIMIMA METON M peleHUs 3aJayd; TOHUMaHUe
3HAYUMOCTH MAT€MAaTUKH B U3YYCHHUH MPHUPOIHBIX M OOIIECTBEHHBIX MPOIIECCOB H
SIBJICHW; YMEHUE paclo3HaBaTh MPOSIBJICHHUE 3aKOHOB MAaT€MaTUKH B HCKYCCTBE,
YMEHHE MPUBOAUTH MPUMEPH MATEMATUUECKUX OTKPBITHI POCCUHUCKOW U MUPOBOI
MaTeMaTUYeCKON HayKu

IHHEPEYEHD 2JIEMEHTOB COAEPKAHMUSA, ITIPOBEPAEMBIX HA EI'D 11O MATEMATHUKE

Kox | IlpoBepsieMblii 3J1eMEHT COAePKAHUS
1 Yrcna v BEIUUCICHUS
1.1 | HarypanbHbie U Lienbie uncaa. [Ilpu3Haku 1eIMMOCTH IEJIBIX YHUCeNT
1.2 | Panmonanpuple uuciaa. OOBIKHOBEHHBIC U JCCATHYHBIE JPOOM, IMPOLIEHTHI, OCCKOHCYHBIC




TIEPUOIMUECKHE IpOoOH

ApudmeTnueckuii KOpeHb HaTypalbHOW cTerneHu. JleHcTBHS ¢ apuMETHUYECKUMH KOPHSIMHU

13 HaTypaJbHON CTENEHU
1.4 | Crenens ¢ nieapiM okazaTenaeM. CTENeHb ¢ pallMOHaIbHBIM MToKa3aresneM. CBOMCTBA CTEIICHU
15 CuHyc, KOCMHYC W TaHTE€HC YHCIOBOIO apryMeHTa. ApPKCHUHYC, apKKOCHHYC, ApKTaHTEHC
YKCJIOBOTO apryMeHTa
1.6 | Jlorapudm uncna. JlecaTHdHbIC U HATYpaIbHBIC JIOrapu(MbI
JleiictButenpHble uncia. ApudMeTHYecKHe omepalud ¢ JIeHCTBUTEIBHBIMU  YHCIAMHU.
1.7 | [lpubnuxEéHHbIE BBIYMCICHHS, TpaBUIa OKPYIJCHHUS, TNPUKHAKA H OIEHKAa pe3ylbrara
BBIYHCIICHUI
1.8 | IlpeoOpa3oBaHue BeIpAKCHHUI
1.9 | KommuiekcHble uncia
2 YpaBHEHHS 1 HEPABEHCTBA
2.1 | Ilemsie u 1poOHO-pAIIMOHATBHBIC YPAaBHEHUS
2.2 | VippauroHaJIbHBIC YpaBHEHUS
2.3 | Tpuronomerpuueckue ypaBHEHUS
2.4 | Tloka3zaTenbHbBIC U JJOorapu(MUUECKUE YPABHEHUS
2.5 | llenbie u 1poOHO-pallMOHATIbHBIC HEPABEHCTBA
2.6 | MppaumoHaibHbIE HEPAaBEHCTBA
2.7 | Tloka3zarenpHbIC U JorapuMudeckie HepaBeHCTBA
2.8 | TpuroHoMeTprIECKHE HEPABCHCTBA
2.9 | CucteMbl M COBOKYITHOCTH YpaBHEHUI ¥ HEPABEHCTB
2.10 | YpaBHeHHsI, HEpAaBEHCTBA U CUCTEMBI C MapaMeTpaMu
2.11 | MaTtpuiia cCHCTeMBbl JINHEHHBIX ypaBHeHHH. OnpeIeTnTeNIb MaTPHUIIBI
3 DyHKIUYU U Tpaduku
31 Oynknus, cnocoOsl 3amanus (yHknuu. [padux GyHkimun. B3ammuHo oOpaTHBIE (QYHKIWH.
Uérnble u Heu€THble pynkuuu. [lepuoanyueckue pyHKuu
Ob6nacte ompeneneHuss U MHOXKecTBO 3HaueHud ¢ynkumu. Hymn ¢ynkuuum. IlpomexyTtku
3.2 | 3HaKOMoCTOSHCTBA. [IpOMEXYTKM MOHOTOHHOCTH (YHKIMHA. MakKCUMyMBbl W MHHHMYMBbI
¢byukun. Haubospiiee u HauMeHblllee 3HaueHHe (PYHKIIUN Ha TIPOMEKYTKE
33 CrenenHas yHKIUS ¢ HATYpaJIbHBIM U IIEJIbIM Moka3aTeneMm. E€ cBoiicTBa u rpaduk. CBoiicTBa
U rpad UK KOpHsI N-0i CTENeHH
3.4 | Tpuronomerpuueckue QyHKIIMU, UX CBOMCTBA M rpadyuKu
3.5 | IlokazarenbHas 1 Jorapudmudeckas QyHKIINU, UX CBOMCTBA U TpaduKH
36 Touku paspbiBa. AcumnrTorsl rpadukoB ¢yHkuuid. CBoiicTBa (YHKIMI, HENpPEpHIBHBIX Ha
OTpe3Ke
3.7 | ITocnemoBaTenbHOCTH, CIIOCOOBI 3aJaHM [T0CIIEN0BATEIHLHOCTEN
3.8 | Apudmernueckas u reoMeTprueckas rnporpeccuu. opmMyiia CI0KHBIX MPOIIEHTOB
4 | Havyana MaTeMaTU4eCKOro aHaliu3a
4.1 | llpousBognas pyHKiuu. [Ipon3BoIHbIE 3JIEMEHTAPHBIX ()YHKIIHI
47 [IpumeHeHre TPOU3BOAHON K HCCIEIOBAaHUIO (PYHKIMH HAa MOHOTOHHOCTH M OIKCTPEMYMBI.
Haxoxaenve HanbobIIero 1 HAaMMEHbLIETr0 3HaUeHHsI QYHKIUU Ha OTPE3Ke
4.3 | IlepBooOpa3uas. MaTerpan
5 | MHoxecTBa M JIOTHKA
5.1 | MHOXecTBO, onepanuu HajJ MHOXecTBaMHu. Jluarpammel Ditsiepa — BenHa
5.2 | Jloruka
6 BeposSTHOCTh U CTATHCTHKA




6.1 OmnwncarenbHas CTaTUCTHKA

6.2 | BeposTHOCTB

6.3 | KomOunaropuka

7 ['eomerpus

7.1 | durypsl Ha MJIOCKOCTU

7.2 | IIpsiMbIC M TUNIOCKOCTH B IIPOCTPAHCTBE

7.3 | MHOrorpaHHuKU

7.4 | Tena v MOBEPXHOCTH BpaIleHUS

7.5 | KoopauHathl 1 BEKTOPHI

YYEBHO-METOAUYECKOE OBECIIEYHEHUE OBPA30BATEJIBHOI'O ITPOLECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI 1JI51 YYEHUKA

1) VYuebHuK a1 0011eoOpa3oBaTeNbHBIX YUpPEXKACHHWH: 0a30BbIi M MPOQMIbHBIA  YPOBHHU.
I'eomerpus. 10-11 xmaccel. Atopsi: JI.C. ArtanacsH, B.®D, byry3zos, C.b. Kamgomie u ap. Mockaa.
IIpocsemenue. 2020
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