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MNOACHUTEJIBHAA 3ATINCKA

Pabouas nporpamma kypca BHeypouHOH nesrenbHocTH «lloaroroBka k EI'D mo maremaTuke. ba3oBblit ypoBeHb» AJsi CpeIHErO OOILEro
obpazoBanus (11 xmacc) paszpaborana Ha ocHoBe DenepalbHOTO TroCylapcTBEHHOTO 00pa3oBaTEIbHOIO CTaHJapTa CpPEAHEro OoOILIero
o0Opa3oBaHMsl, C YUETOM COBPEMEHHBIX MHUPOBBIX TPEOOBAaHUMU, MPEABSBIAEMbIX K MaTeMaTHYECKOMY OOpa30BaHUIO, U TPaJULUN POCCUHCKOIO
oOpa3oBanus. Peanuzanus nporpaMMbl 00€CIIeUBAET OBJIAJEHUE KIOUYEBBIMU KOMIIETEHIMSIMH, COCTABJISIOIIMMUA OCHOBY JJII CAMOPAa3BUTHS U
HENpPEepbIBHOIO 00pa30BaHMsl, IEIOCTHOCTh OOIIEKYJIBTYPHOTO, TIMYHOCTHOTO U TTO3HABATENILHOTO PA3BUTHS JIMYHOCTH O0YUYaAIOIIMXCS.

B nporpamMe yureHsl uzxed u mnonoxeHus Konnenuuu pa3BuTHs MaTeMaTHueckoro oOpasoBaHusi B Poccuiickoit denepanuu
(MateMatuyeckoe 00pa3oBaHUE JOJDKHO, B YAaCTHOCTH, IPEAOCTAaBIATh KakIOMy OOydaroleMycss BO3MOXHOCTb JOCTH)KEHHS YpPOBHS
MaTeMaTHUYeCKUX 3HAHUW, HEOOXOAMMOro sl JaJbHEHWIIeW yCHenrHoW >ku3Hu B oOmiecTBe). VIMEHHO Ha pelieHre 3TOW 3a/ayu HalesleHa
porpamMma o MareMaTuke 0a30BOro ypoBHS.

Mogens EI'D mo marematuke 0a30BOro YpOBHS IpelHa3HaueHa Ul TOCYAApCTBEHHOM HTOrOBOM aTTecTallMy BBIMTYCKHUKOB, HE
IUTAaHUPYIOIIKX MPOAOIKEHUsT 00pa3oBaHus B Mpodeccusix, MpeabaBISIONINX ClIelHalbHble TPEOOBaHUS K YPOBHIO MaTEMAaTUYECKOM MOJrOTOBKH.
Tak kak B HacToslIlee BpeMsl CYIIECTBEHHO BO3pPacCTaeT poJib OOIIeMaTeMaTUYeCKOW IOATOTOBKM B IOBCEIHEBHOM >XKM3HH, B MAacCCOBBIX
npodeccusx, B Mojenu EI'D no maremMaTHk MaremaTHke 6a30BOr0 YPOBHS YCHIJIEHBI aKLIEHTHl HA KOHTPOJIb CIIOCOOHOCTH MPUMEHSTh MOJTyYSHHbIE
3HAaHUS Ha MPAKTHUKE, pa3BUTHE JIOTHYECKOTO MBILIUIEHUS, yMeHue paboraTh ¢ nHpopmanueid. Brmouénnsie B KUM EI'D 3anaHus BBIABISAIOT
JOCTUKEHHE METANpPEIMETHBIX U MPEJAMETHBIX PE3yJIbTaTOB OCBOCHHSI OCHOBHOM 00pa30BaTEebHON MPOrpaMMbl CPEIHEro Oo0IIero oopa3oBaHusl.
[Ipu BeIMOIHEHUM 3aJaHUM, TOMUMO IPEIMETHBIX 3HaHUN, YMEHUH, HABBIKOB U CIIOCOOOB MMO3HABATENbHON JESTEIBHOCTH, BOCTPEOOBAHBI TaKXKe
YHUBEpCaJbHblE yueOHbIE MO3HABATeNbHbIE, KOMMYHUKATUBHBIE U PETyJIATUBHBIE (CaMOOpraHU3alMs U CAMOKOHTPOJIb) AeHCTBUs. BbinmonHeHnue
3aJJaHUi SK3aMEHAllMOHHOM paldoThl CBUJETEIbCTBYET O HAIMYMM y Y4YaCTHHMKA HK3aMeHa OOleMaTeMaTHYeCKHUX YMEHHUH, He0O0XOIMMBIX
YeJIOBEKY B COBPEMEHHOM 0OIIecTBe. 3a/laHus IPOBEPSAIOT 0A30BbIE€ BHIYMCINUTENbHBIE U JIOTUUECKHNE YMEHUS U HaBBIKU, YMEHHE aHAJIM3UPOBATh
nH(popMalnio, TPEACTaBICHHYI0 Ha Trpadukax M B TaOJIMIaX, MCIONb30BaTh MPOCTEHIINE BEPOSTHOCTHBIE W CTAaTUCTUYECKHE MOJENH,

OPHUCHTHUPOBATHCA B HpOCTCfIHIHX TCOMECTPHUUYCCKUX KOHCTPYKIHAX. B pa60Ty BKJIFOUCHBI 3aJaHUs 0a30BOro YpOBHA IO BCEM OCHOBHBIM



MpeIMETHBIM pa3jenaM: reoMerpus (IUIAaHUMETPHUS U CcTepeoMeTpusi), anreOpa, Hadajga MaTEMaTHYECKOrO aHallu3a, TEOpUsl BEPOSTHOCTEH M
CTaTUCTHKA.

JlaHHBIN KypC COCTaBIJIEH C YY€TOM pealbHbIX BO3MOXKHOCTEH oOyuarommxcs. [ Kypca XxapakTepHa MpakTHyecKkasl HalpaBiIeHHOCTh. Jlis
0TpabOTKM yueOHbIX YMEHHMI U HABBIKOB UCHOJB3YyI0TCA MaTepuansl EI'D mo Mmatemaruke 6a3oBoro ypoBHs. V3noxkeHue MpakTUYECKUX MPUEMOB
pelIeHUs CONPOBOXKAAETCI HEOOXOIUMBIMU TEOPETUUYECKHMMH CBeIEHUSMHU. JlomaliHee 3aaHMe HOCUT PEKOMEHJATeNbHbI XxapakTtep. dopmbl
paboThl Ha 3aHATUAX Kypca NMpeaycMaTpUBAIOT aKTUBHOCTb U CAMOCTOSTEIBHOCTHh OOy4YaloIIMXCs, COUETaHUE WHJMBUIYaJbHOM W TPYyNIOBOM
paboTHI.

Ha HU3YUCHUC KypCa OTBOAUTCAH 2 yaca B HCOCIIIO B 11 KJIacCCe, BCCIo 3a roa O6y‘leHI/I}I — 68 gacos.

COJAEP/KAHUE OBYYEHUSA

Conepxanne oOy4eHMs JAHHOTO Kypca BHEYPOUHOW JAEATENIbHOCTH CHUHXPOHHU3MPOBAHO C 3JEMEHTaMM COJEp)KaHUs Y4eOHBIX KypCOB
yuebHoro npeamera «MaTeMaTuka» Ha ypOBHE CPEJHETO 00LIero oopazoBaHus 0a30BOr0 YPOBHs, JJIEMEHTaMU COJEP KAHUS, IIPOBEPSEMBIMU Ha
EI'D no maremaruke, mposepsieMbiMH TpeOoBaHusIMU Ha EI'D o MaTemartuke K pe3ysabTaTaM OCBOCHHsI OCHOBHOM 00pa30BaTeNbHOM MpOrpaMMbl

cpeaHero odmiero 0opazoBaHus 0 MaTEMaTHKE.

Yuciia 1 BbIYUCICHUSA

Harypanbensle u nensie yncia. [Ipu3Haky AeIMMOCTH HEIbIX YHUCEIL.

Parmonanbhele unciaa. OOBIKHOBEHHBIE M JIECATUYHBIE JIPOOM, MPOLEHTHI, OECKOHEUYHBIE MEpPHOAMYECKHE IpoOu. Apudmerndeckue
OIEepalliy C pallMOHAJIBHBIMU YHCIaMHU, Peo0pa3oBaHMs YUCIOBBIX BblpakeHul. [Ipumenenne qpobeit 1 MpoLEeHTOB JUIsl PELIeHUs TPUKIATHBIX
3a7a4 U3 Pa3JIMYHbIX OTPACIICH 3HAHUHN U PEATbHON KU3HU.

JleiicTBuTenbHble 4yMcia. PanyoHanbHble M UppalUOHaJIbHbIE 4YHcia. ApU(PMETHYECKHE ONepalud C JCHCTBUTEIbHBIMU YHCIAMHU.

HpI/I6J'II/I)KéHHBIe BBIUUCIICHUS, ITPpABUJIA OKPYIJICHUA, IPUKUJKA U OLICHKA pE3yJibTaTa BBIYHCIICHUI.



Crenenb ¢ nensiM nokaszareneMm. CrangaptHas (opma 3anucu AeicTBuTenpHOro uucia. VMcnonszoBanue nonxopnsmied Gpopmbl 3amucu
JNEHCTBUTENBHBIX YHUCEN JUIS pelleHUs NMPaKTUYECKUX 3a7ad U Npe]cTaBiieHus NaHHBIX. CTelneHb C paluOHANbHBIM Toka3aTeneM. CBoiicTBa
CTETICHH.

Apudmernueckuil KOpeHb HaTypalbHOU cTeneHu. JledcTBus ¢ apuMeTHIeCKUMU KOPHSIMU HaTypaibHOM CTENEHH.

CuHyc, KOCUHYC U TAaHT€HC YHCIIOBOIO apryMeHTa. ApKCUHYC, apKKOCHUHYC, apKTaHI'€HC YUCIOBOTO apryMEHTa.

Jlorapudm uucna. JlecaTuyHble U HATypaJbHbIE JOrapU(PMBbI.

YpaBHeHHS U HEPABEHCTBA

ToxaecTBa U TOXKIECTBEHHbIE TPEOOPA3OBAHUS.

[IpeoOpa3oBanre TPUrOHOMETPUUECKUX BhIpakeHUNH. OCHOBHbBIE TPUTOHOMETPUUECKHE (POPMYJIBL.
YpaBHeHHe, KOpeHb ypaBHeHUs. HepaBeHCTBO, pelieHne HepaBeHCTBa. MeTo MHTEPBAJIOB.

Pemienue nensix U ApoOHO-pAIMOHAIBHBIX YPAaBHEHUI U HEPAaBEHCTB.

Pemrenne nppanMoHaNbHBIX YPABHEHNUN U HEPAaBEHCTB.

Pemenne TpuroHOMETpUYECKUX YPAaBHEHHUI.

IIpeoOpa3oBaHue BBIpAXKEHUH, COAECPIKAIIMX JIOTAPU(MBI.

ITpeoOpa3oBaHue BBIpAXKEHUN, COAECPIKAIMX CTENECHH C PAllMOHAIbHBIM MTOKA3aTEJIeM.

IIpuMepsl TPUTOHOMETPUYECKHUX HEPABEHCTB.

[Toka3zaTenbHbIe ypaBHEHUS U HEPABEHCTBA.

Jlorapudmuueckue ypaBHEHUS 1 HEPABEHCTBA.

CucreMbl TMHEVHBIX YpaBHEHUN. PelieHne NpuKiIaaHbIX 3aa4 ¢ IOMOIIBKO CUCTEMBI JINHENHBIX YPaBHEHUIA.
CucreMbl ¥ COBOKYITHOCTH pallMOHATIbHBIX YPAaBHEHUM U HEPABEHCTB.

[IpumeHeHne ypaBHEHUH, CUCTEM M HEPaBEHCTB K PEIICHUIO MaTeMaTHYECKHUX 3a7ad U 3aJad U3 pa3IudHbIX 00J1acTell HayKu M peaibHOM

KHU3HHU.



DOyHKIUH U TpadUKH

OyHkuMs, cnocoOsl 3aganus pyHkun. ['padpuk pynkuun. Bzaumuo oOpaTHble QYHKIUH.

OO6nacte ompeneneHuss ¥ MHOXecTBO 3HadeHUH ¢(yHkiuu. Hymu ¢ynkumu. IlpomexyTku 3HaKomocTossHCTBAa. UETHBIE W HEUYETHBIE
GbyHKIMH.

CrenenHas QyHKIIMS ¢ HaTypalbHBIM U LIeJbIM MoKa3zareneM. E€ cBoiicTBa u rpaduk. ColicTBa U rpaguK KOpHS 71-0i CTETIEHH.

Tpuronomerpuyeckas OKpy>KHOCTb, OIpe/IeJICHIE TPUTOHOMETPUUECKUX (QYHKIUI YUCIOBOTO apryMEHTa.

[Tepuonnueckue GpyHkuuu. I[IpomMexyTkn MOHOTOHHOCTH (YHKIMH. MakCUMyMbl U MUHUMYMBI ¢yHKuuu. Hambosnblee u HauMeHblIee
3Ha4YeHHe (PYHKLUU Ha IPOMEKYTKE.

Tpuronomerpuueckne GyHKIUU, UX CBOWCTBA U TPapUKH.

[TokazarenbHas u gorapudmuueckas QyHKINU, X CBOMCTBA U TpaUKH.

Hcnonb3oBanue rpadukoB GyHKUMN 17151 pelieH!s] ypaBHEHHUH U JIMHEHHBIX CHCTEM.

Vcnonb3oBanue rpadukoB GYyHKIMN U UCCIEOBAHUS MTPOLIECCOB U 3aBUCUMOCTEHN, KOTOPbIE BOSHUKAIOT MPHU PELICHUU 3a/1a4 U3 JPYTUX
y4€OHBIX IPEIMETOB U PEATIbHOM KU3HU.

Hauana MmaTeMaTH4€CKOro aHaIN3a

[TocnenoBaTenbHOCTH, CIIOCOOBI 33aHUS TOCIE0BaTeIbHOCTE. MOHOTOHHBIE MOCIIEA0BATEILHOCTH.

Apudmernueckass U TeoMmeTpuueckass mnporpeccud. beckoHeuHo yObiBaromas reoMmerpudeckas mnporpeccus. CymMma OeCKOHEYHO
yObIBaroleil reomerpudeckoi mporpeccur. Popmyia CIO0XKHBIX MPOLEHTOB. lcnonp30BaHWE MNpPOTrpeccHM i PELIEHUs pealbHbIX 3a/1ad
IIPUKIIAJHOTO XapaKTepa.

HenpepsiBHble pyHKIMU. METO HHTEPBAJIOB J1JIs pEILIEHUs] HEPABEHCTB.

ITpousBonnas ¢pyHkuuu. ['eomerprueckuit 1 GU3NYECKU CMBICI TPOU3BOIHOM.

[Ipon3BoiHbIE 31€MEHTAapHBIX PYHKIMA. DOPMYJIIbl HAXOXKACHUS IPOU3BOIHON CYMMBI, TPOU3BEIEHUS U YaCTHOTO (PYHKIIMH.

[IpumeHeHre MPOU3BOJHONW K MCCIIEOBAHMIO (DYHKIIMI HAa MOHOTOHHOCTh M 3KCTpeMyMbl. HaxoxaeHue HamOOJbIIero U HauMEHbIIEro

3HA4YCHUA (bYHKHHH Ha OTPE3KE.



[IpuMeHeHne NMPOM3BOAHOM Ul HAXOXKACHHWS HAWIyYIIEro pEelIeHUs B NPUKIAJAHBIX 3a7adax, U1 ONpENEJICHUs CKOPOCTH Ipolecca,
3a1aHHOTO (POPMYJION MITH TpadUKOM.

ITepBooOpasnas. Tabnuna nepBooOpas3HbIX.

WuTerpai, ero reoMmeTpudeckuii u pusndeckuit cMpici. Boerancienue uarerpana no ¢popmyne Hetorona—Jlelioauna.

MHoxkecTBa M JTOTHKA

MHoXxecTBO, omepanuu Haj MHokecTBamH. Jluarpammer Ditnepa—Benna. [IpuMeHeHHe TEOpPETHMKO-MHOKECTBEHHOTO armapara Jist
OIMCaHMs peaJbHbBIX MPOIIECCOB U SBJICHUHN, IPH PEILICHUH 33]a4 U3 APYTHX YUeOHBIX IIPEIMETOB.

Omnpenenenue, Teopema, CleICTBUE, 10KA3aTEIbCTBO.

IIpsimble ¥ MIOCKOCTH B IIPOCTPAHCTBE

OcHoBHbIE IOHATHSA cTepeoMeTpun. Touka, mpsaMas, II0CKOCTh, MPOCTPaHCTBO. [IoHATHE 00 aKCHOMaTHYECKOM MTOCTPOEHUH CTEPEOMETPHH:
AKCHOMBI CTEPEOMETPUU U CIIEICTBUS U3 HUX.

B3auMHOe pacrnosiokeHue IMpsMBIX B IPOCTPAHCTBE: IMEPECEKAIOIIMECS, NapajlleJbHble U CKpeluBaromuecs npsamele. llapannensHocTb
MPSAMBIX U IUIOCKOCTEH B MPOCTPAHCTBE: MAPAJUIEIIBHBIE MPAMBIE B IPOCTPAHCTBE; MAPAJUIEIBHOCTh TPEX MPAMBIX; MApaUIEIbHOCTh IPSIMOU U
IJIOCKOCTH. YTIUIBI C COHAIPaBICHHBIMM CTOPOHAMHM; YrOJ MEXIy NPAMBIMA B IPOCTpaHCTBE. llapamienbHOCTh IMIIOCKOCTEH: MapasuielibHbIe
IUIOCKOCTH; CBOMCTBA MapajuleibHbIX IIocKocTed. [IpocTelimme npocTpaHCTBEHHbIE (UTYpPhI Ha IUIOCKOCTH: TETpa’p, KyO, Hmapaysenenurnen;
IIOCTPOECHUE CEYEHUH.

[lepneHMKyISApHOCTD IPSMOM U INIOCKOCTH: MEPIEHINKYIISIPHBIE IPSIMbIE B IIPOCTPAHCTBE, MPSAMBIE MTAPAJUICIbHBIE U MEPIICHIUKYJIISIPHBIC
K INTOCKOCTH, NMPU3HAK NEPHEHANKYIIPHOCTH IPSIMOM U IJIOCKOCTH, TEOPEMa O NMPAMOW NEPHNEHAUKYJISIPHON TUIOCKOCTH. YTIIBI B IPOCTPAHCTBE:!
Yyroa MEXIy IPsMOM M INIOCKOCTBIO; IBYI'PAHHBIM YroJj, JIMHEWHBIA yroJl IBYI'PaHHOrO yria. IlepneHauKynsp U HaKJIOHHBIE: PACCTOSHHUE OT
TOYKH JI0 MJIOCKOCTH, PAcCTOSIHME OT MPSIMOU 10 IJIOCKOCTH, MPOEKLUs (Urypsl HAa IUIOCKOCTh. IleprneHauKyIspHOCTh MIOCKOCTEN: MPU3HAK
MEPIEHIUKYISIPHOCTH ABYX INTOCKOCTEN. Teopema o Tpéx neprneHuKyispax.

MHororpaHHUKH

IloHsiTHE MHOTOrpaHHMKA, OCHOBHBIE JJIEMEHTBl MHOTOTPAHHHUKA, BBIIYKJIbIE U HEBBITYKJIbIE MHOIOTPAHHUKH; pa3BEPTKAa MHOTOI'PaHHHUKA.

HpI/I3MaI n-yrojlpHas IIpu3Ma, T'paHh W OCHOBAHHUA IIPU3MBI; TIpAMAsA W HAKJIIOHHAS IIPU3MBI; OOKOBast W IIOJHAS MMOBCPXHOCTL IMMPU3MBI.



[Tapannenenunen, MpsSMOYTOJbHBIA TapalIeNeNuIe]] u ero cBoWcTBa. [lupamMuma: n-yroipHas MHpamMHia, TPaHU M OCHOBAHHE IMHUPAMUJIBI;
OOKOBasi W TIOJHAs TIOBEPXHOCTh NHUPAMUMbI;, TpaBWIbHAS M YyCceu€HHas NHpaMHIa. OJIEMEHTHl MPHU3Mbl W TNUpaMuabl. llpaBuibHEBIE
MHOTOI'PaHHHUKH: MOHATHE MPaBHJILHOTO MHOTOTPaHHMKA; MpaBWiIbHAs MPU3Ma U MpaBUiIbHAS MUpaMK[a; MIpaBUIIbHASL TPEYroJbHas MUpaMuaa 1
NpaBUIIBHBIN TeTpasap; KyO. [IpencTaBienue o npaBUIbHBIX MHOTOTPaHHUKAX: OKTA3IP, 10JIeKadAp U ukocasap. CeueHus MpU3Mbl U MHPAMUIBI.

CummeTpusi B TIPOCTPAHCTBE: CHMMETPHSI OTHOCHUTEIIBHO TOYKH, TIPSMOW, IUIOCKOCTH. OJIEMEHThl CHMMETPUM B THpaMHIaX,
napauieNienumne1ax, MPaBUIbHBIX MHOTOTDAHHUKAX.

Bbruncnenue 3neMeHTOB MHOTOIPAaHHHUKOB: p&Opa, AuaroHanu, yrisl. Ilnomanbs O0KOBOH MOBEPXHOCTH U TMOJHOM MOBEPXHOCTH HPSMOM
MIPU3MBI, IJIOIIA b OCHOBAHUH, TeOpeMa 0 OOKOBOI MOBEPXHOCTH MPAMOI npu3Mbl. [1omans 60K0BOM MOBEPXHOCTH M MMOBEPXHOCTHU MPABUIBHOM
MMpaMH/JIbl, TeOpeMa O IIouaau yceuéHHoi nupamubl. [Tonstie 06 06bpéMe. OOBEM MUpPaMuIbl, TPU3MBI.

[Tono6uble Tena B mpocTpaHcTBe. COOTHOLIEHUS MEXKY MJIOLIAASIMU IOBEPXHOCTEH, 00BEMaMH MOJOOHBIX TEJl.

Tena Bpalenus

[{unHapuYeckas MOBEPXHOCTh, 00pa3yroliye HHIMHIPUYECKON MOBEPXHOCTH, OCh IIMIIMHAPHUECKON moBepXHOCTH. LlunuHap: ocHOBaHMS
1 O0KOBasi MOBEPXHOCTh, 00pa3yroIliasi U OCh; IJIOLa/1b OOKOBON U MOJIHON MOBEPXHOCTH.

Konnueckast moBepxHOCTh, 00pa3yrolye KOHMYECKON MOBEPXHOCTH, OChb M BEpIIMHA KOHWYECKOH moBepxHocTH. KoHyc: ocHoBaHHe U
BEpIINHA, 00pa3yrolas 1 OCh; IUIONIAb OOKOBOM M MOJIHOW MOBEPXHOCTU. Y CEUEHHBIM KOHYC: 00pa3ylollie U BBICOTa; OCHOBAHUS U OOKOBas
MIOBEPXHOCTb.

Cdepa u map: 1eHTp, paauyc, IUaMeTp; IJIOMAb MOBEpXHOCTH cepbl. BzaumHoe pacnosoxkeHne cepbl U MIOCKOCTH; KacaTeabHas
TIJIOCKOCTH K cepe; momaas chepsl.

N300pakeHue Tes BpallleHHUs Ha IMJI0CKOCTH. Pa3BEpTka UIMHApa U KOHYycA.

KomOuHanum Ten BpalleHUs 1 MHOTOTPaHHHUKOB. MHOTIOrpaHHMK, ONHCAHHbBIM OKOJO cdepsl; cdepa, BIUCAHHAS B MHOTOTPAHHUK, WUIIH
TEJI0 BpallleHus.

[Tonsitue 00 06BEMe. OCHOBHBIE CBOMCTBA 00BEMOB Tel. Teopema 00 00BEME MPSIMOYTOJBHOTO MapaljIesieuIeaa U CIeACTBUA U3 Hee.
O06BéM nuMHapa, konyca. O0BEM mapa U iomaasb chepsl.

HOI[O6HI>IC TEJIa B IPOCTPAaHCTBC. CooTHomICHUS MCKAY IUIoMaasIMn HOBCpXHOCTCfI, 00BEMaMH HO,Z[O6HBIX TCII.



CeueHus nuIMHApa (MapajIesIbHO U NEPHIEHANKYIISIPHO OCH), CEUYEHUs KOHYyca (IapaljieIbHOE OCHOBAHUIO U IIPOXOAIIEE Yepe3 BEPUIMHY),
CCYEHHUs 1apa.
BexkTophI M KOOPAMHATHI B IPOCTPAHCTBE
BexTop Ha mockocTy U B npoctpaHcTBe. ClI0)KEHHE U BBIYUTAaHUE BEKTOPOB. Y MHOXKEHHE BEKTOPA Ha YMUCI0. PasznoskeHue BekTopa 1o
TpEM HEKOMIUIaHApHBIM BekTopaMm. IIpaBuino napasmenenunena. Pemenne 3aqa4, CBSI3aHHBIX C IPUMEHEHHUEM MPABUII JEHCTBUN ¢ BEKTOPAMH.
[IpssMoyronbHas cucteMa KOOpAHHAT B pocTpancTBe. Koopaunate! BexTopa. [Ipocreiimme 3agaun B KOOpAMHATaX. YOI MEXAY BEKTOPAMH.
CkassipHO€E ITPOU3BEICHNE BEKTOPOB. BhIUNCIIEHNE YIII0B MEXAY NPSIMBIMU U INIOCKOCTAMH. KOOpAMHATHO-BEKTOPHBIM METOI ITPY PELLICHNUN

reOMCTPpHUICCKUX 3aaaH.

BeposiTHOCTB M CTATHCTHKA

IIpencraBnenue JaHHBIX C TOMOIIbIO Tabnui U nuarpamMm. CpenHee apupmernyeckoe, MeuaHa, HauOoJbIIee U HaUMEHbIlee 3HAUYeHUs,
pa3max, IUCIepcHs U CTaHJapTHOE OTKJIOHEHHE YHCIOBBIX HAOOPOB.

CrnyyaliHbple SKCIIEpUMEHTHI (OMBITHI) U CIydailHble COOBITHS. DIeMEHTapHble COObITHS (MCcX0bl). BeposTHOCTh ciydailHOro coObITHS.
bnuzocTh yacToThl M BepOsSTHOCTU cOOBITHN. CiydailHble ONMBITHI C PABHOBO3MOXKHBIMU 3JIEMEHTAPHBIMU COOBITUSIMU. BeposTHOCTH cOOBITHI B
OIBITAaX C PAaBHOBO3MO>KHBIMU 3JIEMEHTAPHBIMH COOBITHUSMHU.

Onepauuu Haja CcOOBITUAMU: TepeceyeHHne, OObeIMHEHHE, MPOTUBOMOJIOXKHbIE coObITHA. Juarpammbel Oitnepa. Popmyna ClIOXKEHUs
BEpPOSITHOCTEM.

VYcnoBHasA BEpOSATHOCTb. Y MHOKEHHE BEPOATHOCTEH. JlepeBo ciydaitHOro skcrepuMenTa. Gopmyra NMOJHON BeposTHOCTH. HeszaBucumele
COOBITHSL.

KomOunatopHoe mnpaBuino ymHoxkeHus. IlepecranoBku u ¢akropuan. Yucno coderanuil. TpeyrombHuk Ilackans. dopmyna OGuHOMa
Herotona.

bunapHblii ciydaliHbI ONBIT (MCHBITaHKE), ycrex U Heynada. HesaBucumsble ucnbiTaHus. Cepusi HE3aBUCUMBIX HUCIIBITAHUN J0 MEPBOTO

ycniexa. Cepus He3aBUCUMBIX UCTIbITaHU# bepHymu.



CrnyuaitHas BenuuuHa. Pacnpenenenue BeposTHocTed. Jlumarpamma pacnpeneneHus. Ilpumepsl pacnpeneneHuidd, B TOM YHUCIE,

reoMETpUICCKOC U OMHOMUAJIFHOE.

YucnoBble XapaKTEPUCTHKU CIIy4alHBIX BEJIMYMH: MAaTEMAaTUYECKOE OXHUAAHMUE, OUCIEPCUS U CTaHAApTHOE OTKJIOHEHHE. I[Ipumepsl
MIPUMEHEHHS MaTeMAaTUYECKOr0 OKUJaHMsl, B TOM YHCJIE B 33/1a4aX U3 [MOBCEAHEBHOMN KM3HU. MaTemMaTHuecKoe 0)KHUJIaHue OMHApHOU ciydaiiHOM
BEJIMYMHBI. MareMaTH4ecKoe OKHJAHUE CYMMBbI CIydyalHBIX BEJIMYMH. MaTremaTruyeckoe OXHUAAHWE W JUCIEPCUS T'€OMETPUYECKOTO U
OMHOMMAIBHOT'O paclpeieIeHUN.

3aKkoH OOJIBLIMX YUCEN U €r0 PoJib B HayKe, MpUpoJie U oluiecTBe. BEIOOpOUHBIM METO HCcie0BaHUM.

[Ipumepsl HENIPEPHIBHBIX ClTydyallHbIX BeIWUnH. [IoHATHE O MIIOTHOCTH pacnpeaeneHus. 3aaauu, NPUBOASIINE K HOPMAIbHOMY pacipeeeHUIO.

[TonsiTHe 0 HOPMAJILHOM pACTIPEICTICHUH.

IINIAHUPYEMBIE PE3YJIBTATDBI

JIMYHOCTHBIE PE3YJIBTATBI

JIMuHOCTHBIE pe3yabTaThl OCBOCHUS MPOTrpaMMBbl yueOHOTO npenMeTa «MaTeMaTuKa» XapakTepU3yoTCs:

I'parknanckoe BOCIIUTAHHUE:

C(POPMHUPOBAHHOCTBIO TPAXKJAHCKOW MO3UIMKM OOy4YaromIerocss Kak AaKTHMBHOIO M OTBETCTBEHHOIO WIEHa POCCHUHCKOro OOIIEeCTBa,
MIpe/ICTaBJICHUEM O MaTEMaTHUECKUX OCHOBaX (PYHKIIMOHUPOBAHUS Pa3IMUHbIX CTPYKTYP, SBJICHUIL, POLeTyp IPa)kIaHCKOIro o01iecTBa (BbIOOpHI,
OIPOCHI U TIp.), YMEHHEM B3aUMOJIEHICTBOBATh C COLMAIIbHBIMUA HHCTUTYTAaMH B COOTBETCTBUU C UX (QYHKIUSIMU U HA3HAYCHHUEM.

ITaTproTrdeckoe BOCIIUTAHUE:

c(OPMHUPOBAHHOCTHIO POCCUMCKONW TIpa)kIaHCKOW HJIEHTUYHOCTH, YBa)XKEHHUsS K MPOLUIOMY M HACTOSIIEMY POCCUMCKOW MaTeMaTHKH,
LICHHOCTHBIM OTHOIICHUEM K JOCTHKEHUSM POCCHMCKHX MaTe€MaTUKOB M POCCUHMCKOM MAaTeMAaTHMYECKOM IIKOJbL, K HCIOIB30BAHHUIO JTHX

JIOCTHKEHHUH B APYTUX HAyKaX, TEXHOJIOTHX, CQ)ean O9KOHOMUKH.



JIyXOBHO-HPABCTBEHHOI'O BOCIIUTAHHUS:

OCO3HAHWEM JYXOBHBIX IICHHOCTEH POCCHICKOr0 Haponaa; c(hOpMHPOBAHHOCTHIO HPABCTBEHHOTO CO3HAHHS, JTUYECKOTO ITOBEICHWUS,
CBSI3aHHOTO C MPAKTHYECKUM TMPUMEHEHHEM JOCTIKEHUH HAyKU U JAEATEIbHOCTHIO YYEHOTO; OCO3HAHHEM JIMYHOTO BKJIAaJa B IMOCTPOCHHE
YCTOWYHBOTO OYyTyIIEro.

DCTEeTHYECKOE BOCIIUTAHUE:

ACTETUYECKUM OTHOIICHHUEM K MHPY, BKJIIOYas ICTETUKY MaTEMaTUYECKHX 3aKOHOMEPHOCTEU, 0OBEKTOB, 3aJ]1a4, PEIICHUN, PACCyKICHUI;
BOCIIPUUMYHUBOCTHIO K MATEMAaTUYECKUM aCIeKTaM Pa3ITUYHbIX BUJIOB HCKYCCTBA.

®du3nYecKoe BOCIUTAHHKE:

c(OPMUPOBAHHOCTHIO YMEHHUS TPHUMEHATH MaTeMaTHYeCKHWE 3HAHUS B HMHTEpPecax 370poBoro W 0Oe3omacHoro oOpasa KH3HH,
OTBETCTBEHHOTO OTHOIIIEHUS K CBOEMY 37I0POBBIO (3JI0POBOE MHUTAHKE, COATAHCUPOBAHHBIA PEXHUM 3aHATHM U OTAbIXA, peryiisapHas (pusznyeckas
aKTUBHOCTH); (PU3NUECKOr0 COBEPIIICHCTBOBAHUS, TIPH 3aHITHUIIX CIOPTUBHO-03/JOPOBUTENHHOU JEATENBHOCTBIO.

TpynoBoe BocniuTanue:

TOTOBHOCTBIO K TPYAY, OCO3HAaHHEM IIEHHOCTH TPYJOJIOOMS; WHTEPECOM K pazIWYHbIM cdepam MpodhecCHOHATBHOM esATEeIbHOCTH,
CBSI3aHHBIM C MAaTEMATUKOM U €€ MPUIIOKEHUSIMU, YMEHHEM COBEpIIIaTh OCO3HAHHBIN BBIOOP Oyayiel npodeccuu U peain30BbIBaTh COOCTBEHHBIE
KU3HEHHBIC TUIaHBI, TOTOBHOCTHIO M CIHOCOOHOCTHIO K MaTeMaTHYeCKOMY OOpa3OBaHHI0O M CaMOOOpPa30BaHUIO HA MPOTSHKEHUM BCEH JKU3HH;
TOTOBHOCTBHIO K AKTUBHOMY YYaCTHIO B PEUICHUH MPAKTUYECKUX 33/1a4 MaTeMaTUYECKON HAMIPaBIEHHOCTH.

DKOJIOTHYeCKOE BOCITHTAHHE:

C(l)OpMI/IpOBaHHOCTI)I-O BKOHOFHHGCKOﬁ Ky.]'II)TypBI, IIOHUMAaHUEM BIIUAHHUA COIITUAJIBHO-OKOHOMHNYCCKUX HpOHeCCOB Ha COCTOSIHUEC HpHpOI[HOﬁ
U COIMANILHOM Cpefbl, OCO3HAHUEM TJI00ALHOTO XapaKTepa dKOJOTHYECKUX MpoOJeM; OpUeHTAINel Ha MPUMEHEHNEe MaTeMaTUYeCKUX 3HAHUI
JUIS peIlieHus 3a/1a4 B 00JIaCTH OKPYIXKAIOIIEeH cpebl, TNIaHUPOBAHUS MTOCTYIKOB U OLIEHKU WX BO3MOXHBIX MOCIEICTBUHN ISl OKPYKAIOIIEH CPEIbI.

HCHHOCTI/I Haquoro IIO3HAHUA:

c(OPMUPOBAHHOCTHIO MHPOBO33PEHUS, COOTBETCTBYIONIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAyKH W OOIICCTBEHHOH TPaKTHKH,

MMOHHUMaHHUEM MaTeMaTH4YECKOM HAayYKH KakK Cq)epLI YeJIOBEUYECKOM ACATCIIBHOCTH, OTAIllOB ec Pa3BUTHA U 3HAYUMOCTHU IS PA3BUTUA IUBUIIN3AIIUU;



OBJIaJICHHUEM A3BIKOM MAaTCMAaTHUKH U MaTeMaTHIECKOI Ky.]'II)TypOI\/JI KakK CpCACTBOM IMO3HAHWA MHpPA, T'OTOBHOCTBIO OCYHICCTBIIATH NPOCKTHYIO H

HCCICO0BATCIILCKYIO ACATCIIBHOCTD MHAUBHUAYAJIbHO U B I'PYIIIIC.

METAINIPEJMETHBIE PE3YJIbTATBI

MertanpeameTHble  pe3ynbTaTbl OCBOEHMSI IMpOrpaMMbl  ydeOHoro mnpeamera «MareMaTuKa» — XapaKTepU3YIOTCS — OBJIAJICHUEM
YHUBEPCAJIbHBIMU HO3HAGAMENbHBIMU OCUCMBUAMU, VHUBEPCATbHLIMU KOMMYHUKAMUBHBIMU O€UCMBUAMU, YHUBEPCATbHLIMU PecyamUeHbIMU
oelicmsausmu.
1) Vuueepcanvuvie nosmnasamenwvnwvie Oeiicmsus, obecneuusarom @opmuposanue 0OA3068bIX KOSHUMUBHBIX NPOYEcco8 00YUaAIOUUXC
(oceéoenue Mmemooo8 NO3HAHUS OKPYICAIOWE20 MUpa; NpuMeHeHue JI02UYeCKUX, UCCIe008amenbCKux onepayul, yMeHut pabomams c
ungopmayueti).
ba3zoBble sornueckue ACMCTBUA:
® BBUIBIISATh M XapaKTepU30BaTh CYIIECTBEHHBbIE NPU3HAKM MAaTEMaTHMYECKHMX OOBEKTOB, MOHATUH, OTHOILIEHUH MEXIY HOHATHSIMU;
(bopMynupoBaTh ONPENENICHUs IMOHATHH; yCTaHaBIMBAaTh CYIIECTBEHHBIN NpU3HAK KilacCU(PUKAIMM, OCHOBAHMS JUIsi OOOOIIEHUS U
CpaBHEHHUsI, KpUTEPUHU IIPOBOIUMOIO aHAIIN3a;

e BOCIpPHUHMMATH, (OPMYJINPOBATH U NMPEOOPA30BHIBAThH CYK/IECHUS: YTBEPAUTEIIbHbIE U OTPULIATENIbHbIE, EAMHUYHbIE, YACTHBIE U OOIIUE;
YCIIOBHBIE;

® BBIBIATH MaT€MaTHYECKUE 3aKOHOMEPHOCTH, B3aUMOCBSI3M M NPOTUBOpeuus B (akTax, JaHHBIX, HAOJIOJEHUSX U YTBEPIKICHUSX;

npeiaraTb KpUTEPUU JJIs BBISBIICHUS 3aKOHOMEPHOCTEW U ITPOTUBOPEUHIL;

e JleaTh BBIBOJIbI C HCIIOJIb30BAHUEM 3aKOHOB JIOTUKH, N€AYKTUBHBIX U MHAYKTUBHBIX YMO3aKIIOUEHHUH, YMO3AKIIIOUEHUH TI0 aHAJIOTHH;

® [IPOBOJUTH CAMOCTOSITEIILHO JJOKA3aTEIbCTBA MaTEMAaTUUECKUX YTBEPKACHUN (TIPSMbIE U OT IPOTHUBHOTO), BBICTPauBaTh apryMEHTAIHIO,

IPUBOJUTH PUMEPHI U KOHTPIPUMEPHI; 000CHOBBIBATh COOCTBEHHBIE CYXIEHHS U BHIBOJIBI;
e BBIOMpATH crI0cOO pereHus yueOHol 3a7aun (CpaBHUBATh HECKOJIBKO BapMAHTOB peIlleHus1, BbIOWpaTh HanOoJiee MOAXOIAUINMN ¢ y4ETOM

CaMOCTOSITENIbHO BBIJICIIEHHBIX KPUTEPUEB).



bazoBrie nccienoBaTenbCcKue JSHCTBUS:

UCIIOJIb30BaTh BOMNPOCHI KaK HCCIEN0OBATENbCKMM MHCTPYMEHT IMO3HaHUS; (OpMYyJIHpPOBaTh BONPOCHI, (UKCHUPYIOLIUME MPOTUBOpPEUHE,
npo0sieMy, yCTaHaBIMBAaTh HCKOMOE U JaHHOE, OPMUPOBAThH TUIIOTE3Y, apTyMEHTHPOBATh CBOIO MO3ULIUIO, MHEHHUE;

IPOBOAMTH CAMOCTOSITENIBHO CIUIAHUPOBAHHBIM SKCIIEPUMEHT, HCCIIEJOBAaHUE I10 YCTAaHOBJIEHHIO OCOOCHHOCTEH MAaTeMaTH4ecKOoro
00BEKTa, SIBIEHUS, IPOLIECCA, BBIIBICHUIO 3aBUCUMOCTEH MeX/1y 00bEeKTaMH, SIBICHUSIMH, IPOLIECCAMU;

CaMOCTOSITENIbHO (OpMyIHpoBaTh OOOOIIEHHS M BBIBOABI MO pe3yibTaTaM HPOBEAEHHOTO HAOJIOJEHUS, WCCIIEOBaHUS, OLIEHUBAThH
JIOCTOBEPHOCTD MOJTyYEHHBIX PE3YJIbTATOB, BBIBOJOB M 0000IICHUIA;

IMPOTrHO3MPOBATE BO3MOKHOC PAa3BUTUC MTPOLECCA, a TAKIKE BEIABUT'ATH IMPCAITIOJIOKCHUA O €0 Pa3BUTUH B HOBLIX YCIIOBUAX.

Pabora ¢ unpopmanueii:

BBISBJISITH e(ULUTHI HH(OPMALIUHY, TaHHBIX, HEOOXOAUMBIX JUIsl OTBETA HAa BOIIPOC U JIJISl pELICHUS 3a/1a4U;

BbIOMpaTh MHGOPMALUIO U3 UCTOYHUKOB PA3JIIMYHBIX TUIIOB, aHAJIU3UPOBATH, CUCTEMATHU3UPOBATh U MHTEPIPETUPOBATh MH(OPMALINIO
Pa3IUYHbBIX BUJOB U (DOPM IMpeICTaBICHUS;

CTPYKTYpUPOBaTh HH(OPMALINIO, IPEICTABIATH €€ B Pa3IMUHbIX (opMax, HIUTIOCTPUPOBATh TpaduUeCcKH;

OLICHMBATh HAJEKHOCTh MH(POPMALIMH 110 CAMOCTOATEIBHO C(HOPMYIHMPOBAHHBIM KPUTEPHUSIM.

2) Vuueepcanvuvie KoMMmyHuKamugHnwle oelicmeus, 00ecnedusam chopmupoeaHHoCmy COYUATLHBIX HABbIKOG 00YUAIOUWUXCHL.

OO01enue:

BOCIIPUHUMATh U (OPMYJIMPOBATh CYKIEHHUS B COOTBETCTBMM C YCIOBHUSAMHU M LENSMHU OOLICHMS; SICHO, TOYHO, TPAMOTHO BBIpaXaTb
CBOIO TOYKY 3p€HHs B YCTHBIX U NMHUCBMEHHBIX TEKCTAX, JaBaTh IOSCHEHMS 10 XOAY PELICHUS 3aladd, KOMMEHTHUPOBATH IOJIYy4YEHHBIN
pe3yJIbTar;

B XO0Jie OOCYXJEHHUs 3aJaBaTh BOIPOCHI IO CYIIECTBY OOCYXJaeMOW TeMbl, MpOOJEeMbl, pelraeMoil 3aaayd, BBICKA3bIBaTh HJIEH,
HAaIleJICHHbIE Ha MIOMCK PELIEHMS]; COMTOCTABIIATh CBOU CYXKJIEHUS C CY)KJIEHUSMHU IPYTHX YYaCTHUKOB JIMaora, OOHapy>KUBaTh pazindue
Y CXO/ICTBO MO3HIIMI; B KOPPEKTHOM opMe HOopMyIHpOBaTh pa3HOTIacHsl, CBOM BO3PAKEHUS;

NpPEJCTaBISATh PE3yJNbTaThl pEHICeHUs 3a/Jayd, SKCIEpUMEHTa, MWCCIEeOBaHUs, IPOEKTa; CaMOCTOSTENbHO BBIOMpaTh (opmar

BBICTYIUICHHUSI C YYETOM 3a/1a4 MPE3eHTAUU U 0COOEHHOCTEN ay TUTOPUH.



CoTpyaHHUYECTBO:

e [IOHUMAaTh U HCIIOJIb30BATh MPEUMYIIECTBA KOMAaHIHOW U MHAWBUYyaTbHON pabOTHI MPH PELIEHUH y4yeOHBIX 3a]la4; IPUHUMATh 1LIEhb
COBMECTHOM JeSATENIbHOCTH, TUIAaHWPOBATh OPTaHU3AlMI0 COBMECTHOM pabOThl, pacpeesiTh BUIbl paboT, TOroBapuBaThCs, 00CYX IaTh
IpoIiecc U pe3yiabTaT paboThl; 0000I11aTh MHEHUSI HECKOJIBKHX JIFOJIEH;

e y4yacTBOBaTh B IPYIMNOBBIX (hopMax paboThl (00CYXAEHUs, OOMEH MHEHUH, «MO3TOBbIE€ IITYPMbD» U HHBIE); BBIMIOIHATH CBOIO YacTh
paboThl U KOOPJIMHUPOBATH CBOU JAECUCTBUS C APYTMMH WIEHAMHU KOMAaH[bl; OLIEHUBATh Ka4yeCTBO CBOETO BKJIaja B OOIIMHA MPOIYKT IO
KpUTEepUsaM, cHOpMYyJIUPOBAHHBIM YYaCTHUKAMH B3aUMOJICHCTBUSI.

3) Ynusepcanvnuie pecynamuensie oeiicmeus, obecneuusaiom Qopmupoeanue cCmolCi06blX YCMAHOBOK U ICUSHEHHBIX HABbIKOG TUYHOCTIU.

Camoopranuzanusi:

COCTaBJIATh IUIaH, aJTOPUTM pELICHUs 3aJaud, BBIOMpATh CIOCOO peleHUs C YYETOM HMEIOIIMXCS PEeCcypcoB M COOCTBEHHBIX
BO3MOXXHOCTEH, apryMEHTHPOBATh U KOPPEKTHUPOBATh BAPUAHTHI PELIEHUH C y4€TOM HOBOM MH(POpPMAIUH.

CaMOKOHTpOJIb:

® BJIAJICTh HAaBBIKAMHU MMO3HaBaTEIbHOMN pe(l)J'ICKCI/II/I KaK OCO3HaHHUA COBCPIIACMBIX Z[GI\/’ICTBI/II\/JI W MBICJIUTCIIBHBIX ITPOLUECCOB, UX PE3YJIBTATOB,
BJIAJIETh CITOCOOAMU CaMOTIPOBEPKH, CAMOKOHTPOJISI IIPOIIecca M Pe3yiibTaTa pelIeHus] MaTeMaTHYeCKON 3a/1a4H;

¢ MNpCABUACTb TPYAHOCTHU, KOTOPBIC MOI'YT BOSHUKHYTH INPU PCIICHHUU 3aJa4l, BHOCUTb KOPPCKTHUBLI B ACATCIBHOCTh HA OCHOBC HOBBIX
06CTO$[T€J'IBCTB, JaHHBbIX, HaI\/JIZIGHHBIX OHH/I6OK, BBISABJICHHBIX TPYI[HOCTeﬁg

® OICHHMBATb COOTBETCTBUC pE3yJibTaTa LHCJIM U YCIOBUSAM, 00BICHATD MNPUYUHBI JOCTUIKCHHUA WM HCAOCTUIKCHHA PE3YJIbTATOB

JesTeTbHOCTH, HAXOAUTh OITHOKY, 1aBaTh OLIEHKY MPUOOPETEHHOMY OTIBITY.

INPEAMETHBIE PE3YJIbTATBI

Yucjaa 1 BLIYUCJIEHUA

OHepI/IpOBaTB MOHATHUAMU: PALIUOHATIBHOC U JIECTBUTEIIBHOE qucio, OOBIKHOBEHHAS U ACCATHYHAaA ,I[p06b, IMPOLCHTHI.



BrinonHaATe apudmMernyeckue onepanuy ¢ pallMOHaIbHBIMU U JIEHCTBUTEIbHBIMHU YUCIIAMHU.

BoinonHATe npuOnIMKEHHBIE BHIUUCIICHMS, UCIIONIB3YS MTpaBUla OKPYTJIEHUs, 1eJaTh IPUKUIKY U OLIEHKY pe3yJIbTaTa BEIYMCICHUN.

OnepupoBaTh MOHATHAMMU: CTENEHb C LIENBIM IOKa3aTejaeM; CTaHJapTHas ¢opMma 3alucH ACHCTBUTEIBHOIO YHUCa, KOPEHb HaTypajJbHOU
CTEIEHH; UCIIOIB30BaTh MOJIXOASIIYI0 (HOpMY 3aMUCH IeHCTBUTENBHBIX YHCEI AJIS PEIIeHUs MPAKTUUECKUX 3a]1a4 U MPeICTaBICHUs TaHHbIX.

OnepupoBaTh MOHATHUSAMU: CUHYC, KOCUHYC M TaHT'€HC MPOMU3BOJILHOTO YIJIa; MCIOJB30BaTh 3alKCh IPOU3BOJIBHOIO yria uyepe3 oOpaTHbIe
TPUTOHOMETpHUUECKHE DYHKIUU.

OnepupoBarh NOHATHEM: CTEIIEHD C PALIMOHAJIBHBIM [TOKA3aTEIIEM.

OHepI/IpOBaTB IOHATHUAMU J'IOI‘apI/I(l)M qucia, JCCATUYIHBIC U HATYPAJIbHBIC HOFapH(bMLI.

YpaBHeHUs! M HEPABEHCTBA

OnepupoBaTh NOHATUSAMHU: TOXKIECTBO, YpaBHEHHE, HEPABEHCTBO; LEJIOE, PALMOHAIBHOE, MPPALMOHAIbHOE YPaBHEHHME, HEPaBEHCTBO;
TPUTOHOMETPUYECKOE YPAaBHEHHUE,

BrimonHATe IpeoOpa3oBaHusi TPUTOHOMETPUYECKUX BBIPAKEHUHN U pellaTh TPUTOHOMETPUUYECKUE YPaBHEHUS.

BoInonHATE peoOpa3oBaHus LENbIX, PALIMOHAIBHBIX U UPPAlMOHAIBHBIX BBIPAXKEHUH U peliaTh OCHOBHBIE TUIIBI 1I€JIbIX, PAllMOHATIbHBIX U
HPPALMOHAIIBHBIX YPABHEHUN U HEPABEHCTB.

[TpuMeHATHh ypaBHEHUs U HEpPABEHCTBA JJIs PELICHUsI MaTeMaTHYECKUX 3ajiad M 3a]1ad U3 Pa3IMUHbIX 00JIacTel HayKU U peabHON KU3HH.

[IpumeHsTH CBOMCTBa CTeNEeHM AJis NMpeoOpa3oBaHMs BbIpaXEHUI; OMEpUpOBATh MOHATUSMU: MOKA3aTEIbHOE YpaBHEHUE U HEPABEHCTBO;
peniaT OCHOBHBIE TUIIBI IOKA3aTEIbHbBIX YPABHEHUN U HEPABEHCTB.

BbimonHATe npeoOpa3oBaHUsl BBIPAKEHHH, coJepXKalluX JorapuMmbl; ONEpUPOBATH MOHATUSMH: JIorapu(MUYECKOE YpaBHEHUE H
HEPaBEHCTBO; PelIaTh OCHOBHBIE TUIIBI JIOTAapU(PMUUECKHX YPABHEHUHN U HEPABEHCTB.

Haxonuts penieHust npoCcTeUINX TPUTOHOMETPUYECKUX HEPABEHCTB.

OnepupoBaTh MOHATHSAMH: CUCTEMA JIMHEHHBIX YpAaBHEHUN M €€ pelIeHHE; HCIO0JIb30BaTh CUCTEMY JIMHEHHBIX YpaBHEHUM AJI pELICHUS
IIPAaKTUYECKUX 3a/1ad.

Haxoaute peHiCHUA HpOCTeI\/’IH_II/IX CUCTEM U COBOKyHHOCTCfI palluOHAJIBHBIX ypaBHeHI/Iﬁ " HECPABCHCTB.



MonennpoBaTh peaibHble CUTYalluu Ha SI3bIKE aJlreOphl, COCTABIISATH BhIPAKEHMsI, ypaBHEHMSI, HEPABEHCTBA U CUCTEMBI 110 YCIIOBHIO 33JauH,

HCCICA0BAThb IMMOCTPOCHHBIC MOJICIN C UCITIOJIL30BAHUECM aIlrapara anre6pm.

DYyHKUMH U TPAPUKHU

OnepupoBaTh MOHATHAMH: (DYHKIHMS, CHOCOOBI 3adaHMsl (PyHKLMH, O0JIAaCTh OINpEAeNeHUs U MHOXKECTBO 3Haue€HUU (QYHKIUH, rpaduk
(GyHKIIMY, B3aUMHO 00paTHbIE (QYHKIUU.

OnepupoBaTh MOHATUSAMH: YETHOCTh U HEYETHOCTD (DYHKIIMHU, HYJIN (PYHKIIMHU, TIPOMEKYTKH 3HAKOTIOCTOSTHCTBA.

Hcnonb3oBatek rpaduky GyHKIMHA U1 peleHns ypaBHEHUH.

Ctpouth U UnTaTh rpauKy TMHEWHON (PYHKIINH, KBaIpaTUUHON (PYHKIIMH, CTETIEHHON (PYHKIUH C LEJbIM IIOKa3aTeJIEM.

OnepupoBaTh NOHATUSAMU: NTeprUoauYecKast GYyHKIUS, TPOMEKYTKH MOHOTOHHOCTH (DYHKIIMH, TOUKH 3KCTpeMyMa (YHKIMH, HauOoJIblIee 1
HauMEHblIee 3HaYeHUs1 PYHKIUU Ha IPOMEKYTKE; NCIOIb30BATh UX JJIS UCCIIEOBaHUS (PYHKIINH, 3alaHHOM rpadukom.

OnepupoBaTh NOHATHUAMM: TpapUKU IOKa3aTeNbHOW, JOrapu(pMUUYECKOM U TPUTOHOMETPHUYECKUX (GYHKUMH; HM300pakaTb HMX Ha
KOOpPJIMHATHOM TUIOCKOCTH U UCIIOJIB30BaTh JJIsl PELLICHUS] YPAaBHEHHUI U HEPABEHCTB.

N300paxkaTh Ha KOOPAMHATHOM IJIOCKOCTU TIpaUKH JIMHEHHBIX YpaBHEHUH W HUCIHOJIb30BaTh UX JUIS PELIEHMS] CHCTEMbI JIMHEHHBIX
YpaBHEHUM.

Hcnonb3oBatek rpadguky GyHKIUHA U1 MCCae10BaHMsI TPOLIECCOB M 3aBUCUMOCTEH U3 JPYTruX y4eOHbIX AUCLUILINH.

Havyana maTeMaTn4yeckoro anajimsa

OnepupoBaTh NOHATHAMHU: I1OCJIEI0BATENbHOCTD, apU(PMETHUECKAs U TEOMETPUUYECKask IPOrPECCUH.

OnepupoBaTh MOHATUSAMHU: OECKOHEYHO YOBIBAIOIIAs I'eOMETpHUYEcKas HpOrpeccusi, cymMMma OECKOHEYHO YObIBarolled reoMeTpuyecKon
IIPOrPECCUHN.

3asaBaTh MOCIEA0BATEIBHOCTH PA3IMYHBIMU CIIOCOOAMHU.

Hcnonb30BaTh CBOMCTBA MOCIEA0BATENLHOCTEW U MPOTPECCUI [IJISI PEIEHUS pEAJIbHBIX 3a7a4 MPUKIIAHOTO XapaKTepa.

OnepupoBaTh MOHATUSIMHU: HENpepbIBHas (DYHKIUS; MPOU3BOAHAS (YHKLHHU; HCIOJIB30BaTh I'€OMETPUYECKUN M (U3NYECKHI CMBICI

HpOI/I3BOI[HOI71 JJId peHICHUA 3a1a4.



HaxoauTs npou3BoiHbIE 3JIEMEHTAPHBIX (QYHKIINI, BBIYUCIATH NIPOU3BOAHBIE CYMMBI, IPOU3BEIECHUS, YACTHOTO (PYHKITHH.

Hcnonp30BaTh MPOU3BOJHYIO JUISI MCCIENOBAaHUS (YHKIIMM Ha MOHOTOHHOCTb U AKCTPEMYMBI, IPUMEHSTh PE3yJIbTaThl UCCIEIOBAHUS K
MOCTPOEHHIO IPa(hUKOB.

Hcnonb30BaTh NPOU3BOIHYIO JUISl HAXOKACHHUS HAWITYUIIErO PEIICHNS B IPUKJIAJHBIX, B TOM YHCIIE COLUAIBHO-IDKOHOMUYECKHUX, 3aJa4ax.

OnepupoBath NOHATUAMU: IEPBOOOPA3HAs U UHTErpail; IOHUMATh T€OMETPUUECKUI U (PU3NUECKUI CMBICT UHTETpaa.

Haxoauts nepBooOpa3Hbie 3JIeMEHTapHbIX (PYHKINN; BBIUUCIATH HHTErpai no ¢popmyie Herotona—Jleitbnua.

Pemate mpuxiagHble 3a7add, B TOM YHCJIE COLMAIBHO-I)KOHOMHUYECKOTO M (U3UYECKOro XapakTepa, CpelCTBAaMH MaTeMaTHYeCKOro
aHaJIn3a.

MHo:kecTBa M JIOTHKA

OnepupoBaTh MOHATHUAMH: MHOXECTBO, ONEpaIi HaJl MHOYKECTBaMHU.

Hcnonp30BaTh TEOPETUKO-MHOXKECTBEHHBIN anmapar JUisl ONHUCAHUS PEATbHBIX MPOLIECCOB M SBICHUM, NPU PELIEHUU 3aJad U3 APYTUX
y4eOHBIX IPEIMETOB.

OnepupoBaTh NOHATUSAMHU: ONPEAEICHHE, TEOPEMA, CIECTBHE, J0KA3aTEIbCTBO.

I'eomerpus

OnepupoBarh NOHATHAMU: TOYKA, IPSMAasi, INIOCKOCTb.

IIpyMeHsTh aKCMOMBI CTEPEOMETPHUH U CIIEICTBUS U3 HUX IIPH PEIICHUH F€OMETPUUECKUX 3a4a4.

OnepupoBath NOHATHAMU: MAPAIIEIBHOCT U MEPIEHAUKYISPHOCTD MPSMBIX U MJIOCKOCTEH.

KrnaccugunupoBaTe B3aMMHOE paciojioKeHUE IPSIMbIX U INIOCKOCTEH B MPOCTPAHCTBE.

OnepupoBaTh MOHATHSAMHU: JIBYTPAHHBIM Yroi, TpaHU JIByTPaHHOTO yriia, pedpo JBYIPAaHHOIO Yriia; JUHEWHBIH yroyl JIBYTpaHHOTO YIJia;
rpagycHas Mepa JByTpaHHOIO yIJa.

OnepupoBaTh MNOHSATHSMH: MHOTOIPAHHUK, BBIMYKJBIM W HEBBIMYKJIbI MHOTOTPAaHHHUK, 3JE€MEHTbl MHOTOTPAHHMKA, MpPaBHIbHBII
MHOTOTpaHHUK.

Pacno3HaBaTh OCHOBHEIE€ BUABI MHOT'OT'PpaHHUKOB (HI/IpaMI/I,I[a; npusma, Hp}IMOYFOJ'ILHHﬁ napajiCJICInIICa, Ky'6)



KnaccugunupoBaTe MHOrOIpaHHUKH, BBIOMpPas OCHOBAHUS JUIsl KJIaCCU(UKALUHU (BBIMYKJIbIE M HEBBIMYKJIbIE MHOTOTPAaHHUKH; ITPaBUIIbHbBIE
MHOTOTPaHHUKH; IPSIMbIE M HAKJIIOHHBIE TPU3MBI, TApaJUICICITUIIE IbI).

OnepupoBaTh NOHATUSAMU: CEKYIAs TNIOCKOCTh, CEUEHUE MHOTOTPAHHUKOB.

OOBACHATH NPUHLUIBI TOCTPOCHUS CEUCHHM, UCTIONIB3YSI METO/T CJIEOB.

CtpouTth ce4eHUs MHOTOTPAHHUKOB METOJIOM CJIE/IOB, BHITIOJIHSTH (BBIHOCHBIE) TUIOCKHE YEPTEKHU U3 PUCYHKOB MPOCTHIX 00BbEMHBIX (DUTYD:
BU/JI CBEPXY, COOKY, CHU3Y.

Pematp 3amaun Ha HaXOXKJIEHUE T€OMETPHUECKUX BEMYHH MO 00pa3liaM WM aNrOpUTMaM, IPUMEHSS U3BECTHBIE aHATUTUYECKUE METO/IbI
MIPH PELICHUH CTaHIAPTHBIX MaTeMaTHMUYECKUX 3a]a4 Ha BBIUMCICHHE PACCTOSIHUM MEXIY ABYMS TOYKAMH, OT TOYKU 10 MPSIMOH, OT TOYKHU IO
IJIOCKOCTH, MEKAY CKPCIIUBAOIIUMHUCA ITPAMBIMH.

Pemrate 3a1a4Y1 Ha HAXO0XACHHUEC T'COMCTPUICCKHUX BCIIUYHUH I10 06pa3uaM WM aJIrOpUuTMaM, MMPHUMEHAA U3BCCTHBIC aHAIUTUYCCKHUE METO/bI
MIPH PEIICHUH CTaHAAPTHBIX MATEMAaTUYECKUX 3a/1a4 Ha BBIYMCIICHUE YTJIOB MEXAY CKPEIINBAOIIUMHUCS MPSIMBIMU, MEX]TYy MPSIMOM U IIIOCKOCTHIO,
MEXy TUIOCKOCTSIMH, JBYTPAHHBIX YTJIOB.

Boruncnsate 00bEMBI U IO TOBEPXHOCTEW MHOTOTPAaHHUKOB (MpU3Ma, MUpaMK/ia) C MPUMEHEHUEM (GOPMYJI; BEIYUCISATH COOTHOLICHUS
MEXIy TUIOIIAISIMHU MTOBEPXHOCTEH, 00bEMaMu MOJ00HBIX MHOTOTPAHHUKOB.

OnepupoBarh MOHATUSIMH: CHMMETPHS B IPOCTPAHCTBE; IIEHTP, OCh U MIIOCKOCTh CHMMETPUHU; LIEHTP, OCh U MJIOCKOCTh CHMMETPUU (PUTYPHI.

OnepupoBarTh TMOHATHUSMU: IWIMHIPUYECKAs IMOBEPXHOCTh, O0Opa3ymoIne NIUIUHAPUYECKOW TMOBEPXHOCTH; UUIUHAP; KOHUYECKas
MOBEPXHOCTh, 00pa3yIOIIe KOHNIECKOH ITOBEPXHOCTH, KOHYC; chepruecKkasi TOBEPXHOCTb.

Pacmo3naBate Tena Bpamenus (HWIMHIP, KOHYC, cdhepa u map).

OOBACHATH CLIOCOOBI MOTYYSHUS TEJl BPALICHHUS.

KnaccudunupoBars B3auMHOE pacnoiokeHne chepbl U IIOCKOCTH.

OmnepupoBaTh MOHATUSMU: IAPOBOW CETMEHT, OCHOBaHUE CErMEHTA, BRICOTA CETMEHTA; IIIAPOBO CJIOW, OCHOBAHHUE IIAPOBOTO CJIOs, BBICOTA
[IIAPOBOTO CJIOST; IIIAPOBOM CEKTOP.

Boraucisate 006EMBI 1 IIomaigun HOBerHOCTeﬁ TCJI BpalllCHUs, TCOMCTPUYCCKUX TCJI C TPUMCHCHUCM (I)OpMyJ'I.



OnepupoBaTh MOHATUSAMU: MHOTOTPaHHUK, BIUCAHHBIN B chepy U OMUCaHHBINA OKOJIO cephl; cepa, BIUCaHHAs B MHOTOI'PaHHUK WUJIH TEJO
BpAILEHUS.

BBIUHCIIATE COOTHOIIEHUSI MEXKTY TIJIOIIAIIMH TOBEPXHOCTEH U 00bEMaMH MOIOOHBIX TEII.

N300paxkaTh u3y4aeMbie GUTYpPBI OT PYKH U C TPUMEHEHHEM MPOCTHIX YePTEKHBIX HHCTPYMEHTOB.

BbINONHATE (BBIHOCHBIE) TIOCKUE YEPTEXKHU U3 PUCYHKOB NMPOCTHIX O0BEMHBIX (UTYp: BUI CBEPXY, COOKY, CHHU3Y; CTPOUTh CEUEHHUS TEl
BpAILEHUS.

W3BnekaTh, MHTEPIPETUPOBATh U MPEOOPA30BLIBATE WHPOPMAIIHIO O MPOCTPAHCTBEHHBIX T€OMETPHUYECKUX (UTYpaX, MPEICTABICHHYIO Ha
YepTeKax U pUCYHKaX.

OnepupoBath MOHATHEM BEKTOP B IPOCTPAHCTBE.

BBIHOJ'IHHTI) I[el\/JICTBI/IH CJIOXKCHU S BeKTOpOB, BBIYUTAHUA BeKTOpOB n YMHO)KeHI/IH BeKTOpa Ha YHuCJIO, 06’1)5[CH$[TB, KaKnuMHnu CBOﬁCTBaMH OHHU
00/1a7af0T.

[TpuMeHsTH MPaBUIIO MapaslIe/IeUue 1a.

OHepI/IpOBaTI) IIOHATUAMMN. I[eKapTOBBI KOOpI[I/IHaTI)I B HpOCTpaHCTBe, BeKTOp, MOIIYJ'IB BeKTOpa, paBeHCTBO BeKTOpOB, KOOpI[I/IHaTI)I BeKTOpa,
YroJI MEKY BEKTOPaAMH, CKAISIPHOE TPOU3BEICHHE BEKTOPOB, KOJUTHHEAPHBIE M KOMILIAHAPHBIEC BEKTOPHI.

HaxomuTth cymMMy BEKTOPOB U TIPOHM3BEICHUE BEKTOPA HA YHCIIO, YTOJ MEKIY BEKTOPAMH, CKaJISIPHOE MPOU3BEIICHHE, PACKIIAIBIBATH BEKTOD
0 JIBYM HEKOJUITMHEAPHBIM BEKTOPaM.

3aaBaTh MIIOCKOCTh YPABHEHHUEM B JIEKAPTOBOU CHCTEME KOOP/IMHAT.

[MpumMensTh reoMerpudeckre (aKThI JUIS PEIICHUS CTEPEOMETPUUECKUX 3a/aad, MPEINoJararolinX HECKOJBKO IIIaroB PEIICHHs, eCIH
yCJIOBHS TPUMEHEHHMS 33JJaHbl B IBHOU (hopme.

Pemrate npocreiime reoMeTpuYecKre 3aJjaui Ha TPUMEHEHHE BEKTOPHO-KOOPIMHATHOTO METO/IA.

PeIHaTI) 3a4a491 Ha 10KA3aTCJIbCTBO MATECMATHUYCCKUX OTHOHIGHI/Iﬁ 1 HAXO0XKJICHUC FeOMeTpI/I‘-IGCKI/IX BCJIMYUH 110 06pa3uaM NnJIn aHFOpI/ITMaM,
HpI/IMeHHH MN3BECTHBIC MCTOIbI HpI/I peHIeHI/II/I CTaH)IapTHI)IX MAaTEeMAaTHUYCCKUX 3a1a4.

HpI/IMeH}ITB HpOCTCfIH.IHC MMpOrpaMMHBIC CPEACTBA U 3JICKTPOHHO-KOMMYHHUKAIIMOHHBIC CUCTEMBI IIPU PCIICHHUUN CTCPCOMECTPHUICCKUX 3aaal.



[IpuBoauTE TpUMEPB MaTEMAaTHYECKUX 3aKOHOMEPHOCTEH B MPUPOJNE M JKU3HHM, PACIIO3HABATh NPOSBICHHE 3aKOHOB TI'€OMETPHUH B
UCKYCCTBE.

IIpuMeHATH NOIYyYEHHBIE 3HAaHU HA NIPAKTUKE: aHAIM3UPOBATh PEAIHBIC CUTYALIMU U IIPUMEHATh U3yYCHHBIE ITIOHATHS B IIPOLECCE TIOUCKA
peleHust MaTeMaTH4ecku c(OpMYITMPOBAHHOM MPOOIEMBI, MOJIEIMPOBAThH PEAIbHbIE CUTYAIMH Ha SI3bIKE T€OMETPHUH, UCCIEI0BATh TOCTPOECHHbBIE
MO/JIETH C UCIIOJIb30BAHUEM T'€OMETPUUECKUX MOHATUI U TEOpeM, ammapara aareOpsl; pelaTs IpaKTUUECKUe 3aJa4ul, CBI3aHHbIE C HAXOXKICHUEM

reOMCTPUICCKUX BCIMYHH.

BeposiTHOCTB M CTATHCTHKA
Yurtath U CTPOUTH TAOJIULBI U JUArpaMMBbl.
OnepupoBath NOHATHAMU: cpeiHee apupMeTHIECKOoe, MelnaHa, HauOoJIblIee, HAMMEHbBIIIEEe 3HAYEHUE, pa3Max MacCHBa YHCIOBBIX JaHHBIX.
OnepupoBaTh HNOHATHAMM: CIyYalHBIH SKCIIEPUMEHT (OIBIT) M clyyailHOe coObITHE, 3JIeMEHTapHOe COObITHE (dJIEMEHTapHBIA HMCXOJ)
CIly4yallHOrO OmbITa; HAXOJIUTh BEPOSTHOCTH B OMBITAX C PABHOBO3MOXHBIMH CIIy4allHBIMH COOBITHUSIMH, HAXOJUTh M CPAaBHUBATh BEPOSTHOCTH
COOBITUH B U3YYEHHBIX CIy4YailHbIX KCIIEpUMEHTAX.
Haxomuts u popmynupoBaTh COOBITHS: NepeceyeHre U 00bEeJMHEHNE JAHHBIX COOBITUH, COOBITHE, IPOTUBOIIOJIOKHOE JAHHOMY COOBITHIO;
MOJIb30BaThCs AMarpaMmMaMu Disiepa U (opMysIoi CIIOKEHHs BEPOSATHOCTEH MPH pelleHUH 3ajay.
OnepupoBaTh MOHATUAMU: YCIOBHAsi BEPOSATHOCTh, HE3aBUCUMBIE COOBITHS; HAXOJUTh BEPOSITHOCTH C MOMOILBIO MPaBHJIa YMHOKEHUS, C
MMOMOIIBIO AEPEBA CIYYANHOTO OIbITA.
[TpumeHsTh KOMOMHATOPHOE MPABUIIO YMHOKEHHUS IIPU PEILIEHUH 3a/au.
OnepupoBaTh MOHIATUSAMU: HCIIBITAHUE, HE3aBUCUMBIE HCTIBITAHUS, CEPUS UCIIBITAaHUM, yCIIeX U HeyAauya; HaXOJUTh BEPOSATHOCTH COOBITHI B
CepUH HE3aBUCUMBIX UCIIBITAHUM 70 TIEPBOTO ycIiexa; HaXO0AUTh BEPOSITHOCTH COOBITHH B cepuu ucnbiTanuil bepHyu.
OnepupoBarh NOHATHAMU: ClTydaiiHasi BEIMUMHA, pacIpe/IeICeHHe BEPOATHOCTEH, AUarpaMma pacipeiesieHus.
CpaBHUBaTh BEPOSATHOCTH 3HAUYEHUN CITy4yallHOW BETMYMHBI 10 PACIIPEAEICHUIO WIH C TIOMOIIBIO THarpaMM.
OnepupoBaTh NOHATHEM MAaTEMATHUYECKOTO 0)KMJAHUS; MPUBOAUTH NPUMEPHI, KaK MPUMEHSIETCS MAaTEMaTU4YECKOE OKUIAHWE CIIyd4allHON

BCJIMYHUHBI HAXOAUTHh MAaTEMATUUICCKOC OKUAAHUC 110 JAHHOMY pacClipCACICHUTO.



Hmets npencTaBieHne 0 3aKOHE OOJIBIINX YUCEI.

NmeTh npeaAcCTaBJICHUEC O HOPpMAJIbHOM PACIIPCACIICHUH.



MPOBEPSIEMBIE HA ET'3 IIO MATEMATHKE TPEBOBAHMS K PE3YJIbTATAM OCBOEHUS OCHOBHOU
OBPA30OBATEJIbHOM MPOIT'PAMMbBI CPEJJHEI'O OBIIET'O OBPA3OBAHUS

Kon
NpoBepPsIeMOro
TpeOOBaAHMS

IIpoBepsiemble TpeOOBaHUSI K NPeIMETHBIM Pe3yJIbTaTaM OCBOCHHSI OCHOBHON 00pa30BaTe/IbHOI NMPOrpaMMbl
cpeaHero oomero o0pazoBaHust

Brnanenne meromamu J0Ka3aTenbCTB, aIrOPUTMAaMHU pelIeHHs 3ahady; yMeHue (opMyJIupoBaTh M OINEPUPOBATH
MOHATUSAMMU: OIPEACIICHUE, aKCUOMa, TEOpEMa, CIEACTBUE, CBOMCTBO, NPU3HAK, AOKA3aTeIbCTBO, PABHOCHUIIBHBIE
(GOpMyIIMPOBKY; IPUMEHSTh UX; yMEHUE (HOPMYJINPOBATH OOPAaTHOE U MPOTUBOIOIOKHOE YTBEPKIACHHUE, IPUBOIUTH
IIpUMEpPbl U KOHTPIPUMEPHI, HCIOJIB30BAaTh METOJ MAaTEMAaTU4YECKOM HWHIYKIUHU; MPOBOIAUTH [OKa3aTeJIbHbIC
pacCyXJIeHHsI TIPU PELICHHUH 33a7a4, OLECHHMBATh JIOTMYECKYIO MPABWIBHOCTb PACCYXICHUH; YMEHUE ONEPUPOBATH
MOHATUAMM: MHOXKECTBO, IOJMHOXECTBO, OINEPALMM HaJ MHOXKECTBAMHU; YMEHHE MCIIOJIb30BaTh TEOPETUKO-
MHO>KECTBEHHBIN anmnapar JJis ONMMCAHUS PEAIbHBIX MPOLECCOB U SBJICHUN W IIPU PEUICHUM 33]a4, B TOM YHUCIE U3
JApYyrux y4eOHBIX MPEIMETOB; YMEHUE ONEepUpOBaTh MOHATHAMHU: rpad, cBs3HBINA rpad, AepeBo, LUKI, rpad Ha
IJIOCKOCTH; YMEHME 3a7aBaThb U OMHMCHIBATh Ipadbl pa3iIMuHbIMU CIOCOOAMHU; MCMOIb30BaTh Ipadbl MPHU PELICHUH

3agaq

YMmenue OIICpHUPOBATH IOHATHAMU: HATYPAJIBbHOC YHUCIIO, HCJIO0C YHCJIO, CTCIICHB C LECJBbIM IMOKA3aTCJIEM, KOPCHb
HaTypaJII)HOfI CTCIICHU, CTCIICHb C palUMOHAJIBHBIM II0KA3aTCIEM, CTCIICHb C HGfICTBI/ITGJ'IBHI;IM IIOKa3aTecyieM,
J'IOFapI/I(bM quciia, CMHYC, KOCMHYC W TAHI'CHC IMPOHU3BOJIBHOI'O 4YHCJA, OCTATOK IO MOAYJIO, PAlIMOHAJIBHOC YUCIIO,
HPppaluOHAIIBHOC YHUCIIO0, MHOXCCTBAa HATypaJbHBIX, LCJIBIX, pallOHAJIbHBIX, HGfICTBI/ITGJ'IBHI;IX YUCCiI; YMCHHUC
HCIOJIb30BAaTh NPU3HAKU OCIUMOCTH, HauMEHBIIHI O6H.IPII>1 ACIUTCIIb U HAUMCHBIICC o61uee KpaTHOEC, aJIrTOpUTM
EBKJ’II/II[a npu pCeIICHUMU 3aaa4, 3HAKOMCTBO C pa3jIMYHbIMU IMO3UIIMOHHBIMU CHUCTEMaMH CUHCICHUA; YMCHUC
BBITTOJIHSATDH BEIUMCIICHUE 3HAUCHUN 1 Hp606p830BaHI/I$I BLIpa)KeHI/Iﬁ CO CTCIICHAMUA U J'IOFapI/Iq)MaMI/I, Hp606pa3OBaHI/I${

Z[p06HO-paIII/IOHa.TII>HI>IX BI)Ipa)KeHI/II\/JI; YMCHHUEC ONCPUPOBATH MOHATUAMU: IMOCICAOBATCIIBHOCTD, apI/I(i)MeTI/I‘IGCKaﬂ




nporpeccusi, reoMeTpudeckas mporpeccusi, OECKOHEYHO YyObIBarollas TIeOMeTpHyecKas IpOrpeccus; yMeHHue
3a/laBaTh I1OCJIEJOBATEIbHOCTH, B TOM UHCJIE€ C IOMOUIbIO PEKYpPEHTHBIX (OpMYJ; YMEHUE OIEepUupoBaThH
MOHATHSIMH: KOMIUIEKCHOE YUCIIO, CONPSKEHHBIE KOMIUIEKCHBIE YHCIIA, MOLYJIb U apTyMEHT KOMILJIEKCHOTO YUCIIa,
¢dbopMa 3amMcu KOMIUIEKCHBIX 4YHcCeNl (reoMeTpudeckas, TPUTOHOMETpHYECKass U anredpandeckas); yMeETh
NPOU3BOIUTh apudMeTHuecKue JeHcTBUS € KOMIUIEKCHBIMM YHCIAMU; TNPUBOIUTH HPUMEPHI HUCIOIb30BAHUS
KOMIUIEKCHBIX YHUCEJ; ONEepUpPOBATh MOHATHAMH: MaTpuma 2x2 u 3x3, omnpeAenuTeslb MaTPULIbl, T€OMETPUUECKHUM

CMBICJI OIIPCACIIUTECIIA

YMmenue ONCprUpoOBaATH IIOHATHUAMU palluOHAJIbHBIC, HppalluOHAJIbHBIC, IMOKa3aTCJIbHEIC, CTCIICHHBIC,
J'IOl"apI/I(i)MI/I‘IGCKI/Ie, TPUTOHOMCTPHUYCCKUEC YpPAaBHCHHUA W HEPABCHCTBA, HWX CHUCTCMbI, YMCHHUC OIICPUPOBATH
HOHATUAMHU: TOXICCTBO, TOXIACCTBCHHOC npe06pa30BaHHe, YpaBHCHHUEC, HCPABCHCTBO, CHUCTEMaA ypaBHCHI/Iﬁ )51
HCPaBCHCTB, PaBHOCHUJIIBHOCTb ypaBHeHHfI, HCPaBCHCTB U CHUCTCM; YMCHHC pPCIIATb YpPAaBHCHHUA, HCPABCHCTBA U
CUCTCMBI C IOMOINBKO PA3JINYHBIX HpI/IéMOB; peuiatb YpaBHCHUSA, HCEPABCHCTBA U CHUCTEMbI C IAPaAMETPOM;
MNPUMCHATH YPAaBHCHUSA, HCPABCHCTBA, UX CHCTCMBI IJId PCHICHUSA MATCMATHUYCCKUX 3aJdad U 3ada4 U3 Pa3INYHbIX

obnacTeil HayKH U peanbHOM KU3HU

YMeHue onepupoBaTh MOHATUAMHU: (YHKIMS, YETHOCTh (DYHKIUH, NMEPUOAMYHOCTh (YHKIHMH, OIPaHUYEHHOCTh
(GyHKIIMM, MOHOTOHHOCTh (PYHKIIMH, 3KCTpeMyM (YHKIUHU, HauOoJblllee M HauMeHbllee 3Ha4eHHUs (YHKIUU Ha
IIPOMEKYTKE, HempepbiBHAsA (DYHKIMsI, aCUMIITOTHI rpaduka (yHKIMHU, IepBas U BTOopas NMPOU3BOAHAs (YHKIIMH,
reoMeTpUUECKU U (PU3MUECKUN CMBICT TPOU3BOJHON, NEPBOOOpa3Hasi, ONpeAeNEHHBIN HHTErpall; yMEHUE HAXOAUTh
aCUMIITOTHI rpauka QYHKINU; yMEHUE BBIYUCIATH IPOU3BOIHBIE CYMMBI, IIPOU3BEICHHS, YACTHOTO M KOMITO3UIINH
(GyHKIMH, HAXOUTh YpaBHEHHE KacaTesIbHOM K rpaduky GyHKIHMH; yMEHUE HAXOJUTh IPOU3BOIHBIEC FIEMEHTAPHBIX
GyHKUMH; yMEHHE UCIOJNb30BaTh IMPOM3BOJHYIO JUIS HCCIEAOBaHUS (QYHKIMN, HAXOIUTh HaWOOJbIINE U
HauMEHbIINE 3HaYeHUs] (PYHKUMH; CTPOUTH rpaUKU MHOTOWIEHOB C MCIOJb30BaHUEM alapaTa MaTeMaTH4eCKOro
aHaJln3a; NPUMEHATHh MPOU3BOAHYIO JJIsi HAXOXKICHHMS HAWIy4dlllero pelieHHs B MPUKIAJAHBIX, B TOM 4HCIIE
COLIMAJIbHO-A)KOHOMUYECKUX U (PU3NYECKUX 3ajjauax; HaXOJUTh IJIOAAU U 00BEMBI QUTYD C MOMOIIBIO UHTErpasa;

MIPUBOJIUTH MPUMEPHI MATEMATUYECKOTO MOJEIIMPOBAHUSI C TOMOLIBIO AUPPepeHInaNbHbIX YPaBHEHUN




YMeHue omnepupoBaTh MOHATHAMHU: Tpapuk (yHKIUHM, oOpaTHas (QyHKIUSA, KOMOO3MLUSA (QYHKUUH, JTUHEHHas
GbyHKIMS, KBaJpaTUuHas QYHKIMS, paldoHalIbHas (QYHKIIMS, CTENeHHass QyHKIUS, TPUTOHOMETpUYECKHEe PYHKIINH,
oOpaTHbIE TPUTOHOMETpHUYECKHE (YHKIMM, TOKa3aTelbHas M Jorapupmuueckas (QyHKIUHM; yYMEHHE CTPOUTH
rpadUKy U3y4eHHBIX (QYHKIMH, BBINOJHATH IpeoOpazoBaHusi rpadukoB (pyHKUIMHA, UCHOIB30BaTh TpaduKH IS
M3yUYEHHs MPOLIECCOB U 3aBUCUMOCTEH, MPHU PEeIeHUH 3ajJjad U3 JAPYIHX Y4eOHBIX MPeIMETOB U 3a/a4 U3 peaabHON
KU3HU; BBIpaXaTh (OpPMyJIaMH 3aBHCHUMOCTH MEXIY BEIMUYMHAMU; HCIOJIb30BaTh CBOMCTBA M IpapUKU (QYHKIIHMA
JUI pelleHUs ypaBHEHMH, HEpaBEeHCTB M 3aJay C IapamMeTpamM; H300pakaTh Ha KOOPJMHATHOW IUIOCKOCTH

MHOECTBA PEIICHUI YPaBHEHUI, HEPABEHCTB M UX CUCTEM

VMmenue peiiaTh TCKCTOBBLIC 3a/1a4U pa3HbIX TUIIOB (B TOM YHUCJIC HAa MPOUCHTHI, JOJU U YaCTH, HAa JIBUIKCHHC, pa60Ty,
CTOUMOCTb TOBApOB U YCJIYT, HAJIOT'HU, 3aJla4u H3 obmactu YIpaBJICHUA JAYHBIMU U CEMEUHBIMU (bHHaHCaMI/I);
COCTAaBJIATH BBIPAKCHUSA, YPABHCHUA, HCPABCHCTBA U UX CHUCTEMBI 11O YCJIOBUIO 3aJa4d, UCCICAOBATH IMOJIYYCHHOC
peUICHUC U OLICHUBATH HpaB,I[OHOI[O6HOCTB PE3YJIbTATOB; YMCHUC MOACIUPOBATL PCAJIIbHBIC CUTYAlUHW HA S3BIKC
MaTEMAaTUuKH,; COCTABJIATH BBIPAKCHUSA, YPABHCHUA, HCPABCHCTBA U UX CUCTEMEI 110 YCJIOBUIO 3ada4U, UCCICAOBATH

MTOCTPOEHHBIE MOJIEJIN C UCIOIb30BAaHUEM allliapara ajareopbl, MHTEPIPETUPOBATh OJYyYEHHBIH pe3yabTaT

YMmenue ONCpHUpOBaTh NMOHATUAMHU: CPECAHEC apI/Iq)MeTI/I‘leCKOC, MCaraHa, HauOOJIbIIee U HAaNMCHBIIIEE 3HA4YCHMUA,
pasMax, AJUCIEpCUA, CTAaHAAPTHOC OTKJIOHCHUC YHCIIOBOI'O Ha6opa; YMCHUC HU3BJICKATb, HWHTCPIIPETUPOBATH
I/IH(l)OpMaI_II/II-O, MNpEACTAaBJICHHYO B Ta6J'II/II_IaX, Ha JuarpaMmax, I‘pa(bHKaX, OTpaXXaroUIyro CBOMCTBA PCAIBbHBIX
mponeccoB u HBHGHHﬁ; MMpeaACTaBIATb I/IH(i)OpMaIII/IIO C IIOMOIIIBIO Ta6J'II/IH " JuarpaMM; UCCJIICA0BATh CTATUCTHYCCKUC
HaHHBIC, B TOM YHUCJIC C IPUMCHCHUCM Fpaq)I/ILICCKI/IX MCTOHOB U 3JICKTPOHHBIX CPCIACTB; rpaquecm/l HCCICO0BATH

COBMCCTHBIC Ha6J'IIO,I[eHI/I}I C MOMOLIBIO JUarpaMm pacC€ruBaHUs U JIMHEMHOMN perpeccumn

YMeHue onepupoBaTh NOHATUSAMMU: CIIyHYalHBIN OMNBIT U CIy4ailHOE COOBITHE, BEPOSATHOCTb CIIY4allHOIO COOBITHS;
YMEHHE BBIYUCIATH BEPOSITHOCTh C HCIOJB30BaHHWEM IpaUUYECKUX METOAOB; NMPUMEHSATh (OPMYIIbI CIOKEHUS U
YMHOXKEHHUSI BEpPOSITHOCTEH, (OpMylly MOJIHON BeposTHOCTH, Gopmyny bepHymian, koMOMHAaTOpHBIE (GaKThl U
(bopMyIIbl; OLIEHUBATh BEPOSATHOCTU PEATbHBIX COOBITHI; YMEHHE ONepupoBaTh MOHATUAMU: CllydyaiiHas BeJITUYMHA,

pacnpeaciiCcH1ue BepOHTHOCTeﬁ, MaTeMaTUUYCCKOC OXUIAAHUC, NUCITICPCUSA U CTAHAAPTHOC OTKIIOHCHUC cnyqaﬁHoﬁ




BEeJIMYMHBI, (YHKIMH paclpeleNeHus ¢ IUIOTHOCTH PaBHOMEPHOTO, TOKA3aTeNbHOTO W HOPMAaJbHOTO
pacrpeeNeHlil; YMEHUE UCIOJIb30BaTh CBOMCTBA M3YUYEHHBIX pacHpeAesieHUul JJIsl PEUIeHUs 3a7a4; 3HAKOMCTBO C
MOHATHSIMH: 3aKOH OOJIBIIUX 4YHCENl, METOJAbl BBHIOOPOYHBIX HCCIEAOBAHUN; yMEHHE TMPUBOAUTH MPHUMEPHI
MPOSIBJICHUS 3aKOHA OOJIBIIUX YUCEN B MPUPOJHBIX U OOIIECTBEHHBIX SBJICHUIX; YMEHUE ONEPUPOBATH MOHITHIMU:
COUueTaHHe, MepPecTaHOBKA, YHCIO COYETaHW, YHCIO TMEepecTaHOBOK, OWHOM HbBIOTOHA; yMEHUE NPUMEHSTH
KOMOUHATOpHBIE (DAKTBI M PACCYXKICHUsS [JIsl PEIICHHs 3a]ad; OIICHUWBATh BEPOSTHOCTH PEAIbHBIX COOBITHH;

COCTaBJIATH BEPOATHOCTHYIO MOJCIIb U UHTCPIIPETUPOBATDH HOJ'Iy‘IGHHBIfI pe3yiabTar

YMeHue onepupoBaTh NOHATHUAMHU: TOYKA, HpPsAMasi, IJIOCKOCTb, IPOCTPAHCTBO, OTPE30K, Jyd, BEJIMYMHA YIJIA,
IUIOCKUI yroJi, JABYTPAHHBIM yTOJ, TPEXTPaHHBIA YroJ, CKPEIIMBAIOIIMECS NpsMblEe, MNapPaLICIbHOCTh U
MEPIIEHAUKYIAPHOCTD NPSAMBIX U INIOCKOCTEM, YroJl MEXKIY MPSIMBIMHU, YTOJ MEXAY NPSMOU U IUIOCKOCTBIO, YIOJI
MEK]y TJIOCKOCTSIMHU, PACCTOSIHUE OT TOYKH JO IUIOCKOCTH, PACCTOSHUE MEXIY MNPSIMBIMH, PACCTOSIHHE MEXIY
MJIOCKOCTSIMU; YMEHHUE HCIIONIb30BaTh MPU PEUICHUH 3a/1ad W3Y4YeHHbIE (PAKThl M TEOPEMBbl TUIAHUMETPHH, YMEHHE
OLICHUBATh pa3Mepbl OOBEKTOB OKPYXKAIOMIEr0 MHpa; CTPOUTh MaTeMaTHYeCKHe MOJENU C MOMOIIBIO

reoOMCTPHUICCKUX MOHATUN U BCJIMYHMH, PCIIaTh CBA3AHHBIC C HUMU MIPAKTHYCCKUC 3aa9UN
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YMeHue onepupoBaTh NOHATUAMM: IJIOMIATL GUTYPBI, 00BEM (PUTYpBI, MHOTOTPaHHUK, IPABUIIbHBI MHOTOTPAHHUK,
CeueHHe MHOIOTpaHHUKa, KyO, mapajuienenumnes, npu3Ma, nupamuaa, Gurypa u moBepXHOCTh BpAICHUS, IUIUHID,
KOHYC, 11ap, chepa, miomaas chepsl, MI0Iaab MOBEPXHOCTH MUPaMU/Ibl, TPU3MBbI, KOHYCa, WINHAPa, 00bEM KyOa,
MPSIMOYTOJIBHOTO TMapajuieNenunena, NupamMuabl, TpU3Mbl, LMUIUHApPA, KOHyca, IIapa, pa3BEPTKa IMOBEPXHOCTH,
CeueHMs KOHyca M LIMIMHIpPA, NapajyielibHble OCH MJIM OCHOBAHUIO, CEUYEHHUE IIapa, MII0CKOCTh, Kacaromascs chepsl,
WINHApPA, KOHYyCa; YMEHHE CTPOMTh CEYEHHWE MHOTIOrpaHHMKa, H300pakaThb MHOTOTpaHHMKH, (UTYpBl U
MIOBEPXHOCTU BpALICHMS, UX CEUEHUS, B TOM YHUCIIE C TOMOIIBIO IEKTPOHHBIX CPEICTB; YMEHHE INPHUMEHSTH
CBOMCTBAa Tr€OMETPUYECKUX (PUTYp, CAMOCTOSATENBHO (DOPMYIUPOBATh ONPEAETICHUS U3yd4aeMbIX (UTyp, BBLABUTAThH
TUIOTE3bl O CBOWCTBAX M IPU3HAKAX TEOMETPUYECKUX (Uryp, OOOCHOBBIBATH WM ONPOBEPraTh MX; yMEHHE
MPOBOAUTH KJIacCUPHUKAIMI0 (QUIyp MO pa3iMyHbIM HpPHU3HAKaM, BBIIOJIHATH HEOOXOIUMBIE JIOTIOJHUTEIbHBIE

MMOCTPOEHUS
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YMeHue onepupoBarh NOHATUIMU: JBUKEHHE B IIPOCTPAHCTBE, NMApAJIJIENIbHBIN IEPEHOC, CHMMETPHS Ha TNIOCKOCTH
U B IPOCTPAHCTBE, MOBOPOT, MpeoOpazoBaHuE MOJ00us, MOJOOHBIE (DUTYpBI; YMEHHE paclo3HaBaTh pPaBHbIE U
1o/1I00HbIe (PUTYpPBI, B TOM YHCIIE B IIPUPOJE, UCKYCCTBE, apXUTEKTYpPE; UCIOJIb30BaTh F€OMETPUUECKHE OTHOIIECHUS
IIPY pEeIIeHUH 3a/1a4; HaXOAUTh T€OMETPUUECKHIE BEJIMYUHBI (JJIMHA, YTOJI, TUIOIIaab, 00BEM) MIPU pPELICHUH 3a7a4 U3
APYruX Y4eOHBIX MPEIMETOB U U3 PeaJbHON KU3HU; YMEHUE BBIYUCIIATh T€OMETPUYECKHE BEIMUMHBI (JUIMHA, Yroll,
iouaab, 00bEM, IUIOIIA/b MMOBEPXHOCTH), MUCHOJb3Ysl U3YUYE€HHbIE (OPMYJbI U METO/bI, B TOM YHUCIE: IUIOIAIb
MOBEPXHOCTH NHpaMU[bl, TPHU3MbI, KOHyCa, IMIMHIpA, IUIomanab cdepsl; 00bEM Kyba, MNPSIMOYTOJIBHOTO

napauiCiacnviicaa, mupaMnuibl, IPpU3Mbl, HUJIUHAPA, KOHYCA, 1Iapa; YMCHUC HAXOAUTHb OTHOLICHUEC 00BEMOB HOI[06HI>IX

buryp
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YMeHue onepupoBath MOHATHIMHE: MPSMOYTOJIbHAs CHUCTEMa KOOPAUHAT, BEKTOP, KOOPIAWHATHI TOYKU, KOOPAUHATHI
BEKTOpa, CyMMa BEKTOpPOB, IPOM3BEJIEHHME BEKTOpa Ha YHCIIO, Pa3JIOKEHHWE BEKTOopa IO 0a3ucy, CKalsIpHOE
MIPOU3BEJICHNE, BEKTOPHOE IPOM3BEIEHUE, YroJd MEXAYy BEKTOpPAMH; YMEHHE HCIHOJIb30BaTh BEKTOPHBIA U

KOOpI[I/IHaTHI)II\/JI MCTOA JIA pCHICHUA TCOMETPUUCCKUX 3a/lad U 3aJa4 APYTUux y‘I€6HBIX npeamMeToB
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VMmenue BI)I6I/IpaTI> HOZ[XOI[S[HII/II\/JI MCTOJ I PCIICHHA 3adavdd; IMOHUMAaHHUEC 3HAYUMOCTH MATCMATHKU B U3Y4YCHHUU
IMPUPOAHBIX U O6HI€CTB€HHI>IX mponeccoB u HBHGHHﬁ; YMCHHUEC pacClio3HaBaTh MPOABICHHC 3aKOHOB MAaTCMATHUKH B
HCKYCCTBC, YMCHUC IIPUBOAUTH HNPUMEPBI MATCMATHYCCKUX OTKpLITI/Iﬁ pOCCHfICKOfI 151 MHpOBOﬁ MaTeMaTH4YeCKOM

HayKH




HNEPEYEHbB 2JIEMEHTOB COAEPKAHUSA, TIPOBEPAEMBIX HA EI'D 110 MATEMATUKE

Kon IIpoBepsieMblii 3J1eMEHT COACPKAHUS
1 Yucna v BBIYUCICHUS
1.1 Hatypanbnsle u nensle yncina. [Ipu3Haky 1eIMMOCTH LENBIX YHCET
1.2 ParnmonanbHele unciaa. OOBIKHOBEHHBIE U JIECTUYHBIE IPOOH, IPOLIEHTHI, OECKOHEUHBIE TIEPHOAMYECKIE TpodU
1.3 Apudmernuecknii KOpeHb HaTypajabHOMN cTeneHu. JledcTBus ¢ apuMeTHUECKUMH KOPHIMHU HaTypalbHOM CTeNeHn
1.4 Crenens ¢ nensiM nokasareneM. CTENeHb ¢ palllOHAIBHBIM NT0Ka3areneM. CBOMCTBA CTENEHU
1.5 CuHyC, KOCHHYC U TaHT€HC YHCIIOBOTO apryMeHTa. ApKCUHYC, apKKOCHHYC, ApKTaHI'€HC YMCIOBOIO apryMeHTa
1.6 Jlorapudm umcna. [lecaTuunble U HaTypaibHbIe JOrapupMbl
17 JeiictBurenpHple uMcna. ApupMeTHUYECKHe ONepaluu C JCHCTBUTENbHBIMU YHciaaMu. [IpuOnmxEHHBbIE BBIYUCIIECHUSA, MpaBUia
' OKpYIJICHUS, IPUKHJIKA U OLIEHKA PEe3yJIbTaTa BEIUMCICHUN
1.8 [TpeoOpa3oBanue BbIpaKeHUN
1.9 KommuiekcHele uncna
2 VYpaBHEHMS U HEPABEHCTBA
2.1 Llenbie u 1pOOHO-paIOHANIbHBIE YpaBHEHUS
2.2 HppaunroHanbHbIE YpaBHEHUS
23 TpuroHomeTpuuecke ypaBHEHUs
24 [Toka3zarenbHble U TorapupMuUYecKre ypaBHEHHS
2.5 Llenbie u 1poOHO-palOHANIbHBIE HEPABEHCTBA
2.6 HppaunroHanbHbIE HEPABEHCTBA
2.7 [TokazarenbHbIie U TOTapuPMHUUECKIE HEPABECHCTBA
2.8 TpuronomeTpruyecknue HEpaBEHCTBA




2.9

CucteMsl u COBOKYITHOCTH ypaBHeHI/Iﬁ 1 HCPABCHCTB

2.10 YpaBHEHMS, HEPAaBEHCTBA U CUCTEMBI C TTapaMeTPaMHU
2.11 Matpuia cucTeMsl JIMHEWHBIX ypaBHEeHUN. ONpeaennTenb MaTpULIbl
3 OyHKIUYN U TpapUKU
11 OyHkuus, crnocodbl 3amaHus ¢GyHkuud. I'padux yHkuuu. B3aummuHo oOpatHble ¢QyHKuMu. YETHbIE M HEu€THBIE (YHKIHU.
. [lepuoauueckue GpyHkuMU
39 Ob6nacte omnpeneneHus W MHOXeCTBO 3HadeHMM ¢yHkiuu. Hynm dynkuuu. IlpomexyTku 3HakomoctosHCTBa. [IpomexyTku
' MOHOTOHHOCTH ()YHKIIMU. MakcUMyMbl 1 MUHUMYMBI ¢GyHKIMU. Hanbonblee 1 HauMeHblIee 3HaueHue (PyHKIMH Ha IPOMEXYTKE
33 CrenenHas GyHKIUS C HaTypalbHBIM U LIeJbIM MoKa3zareneM. E€ cBoiicTBa u rpaduk. CBoiicTBa U rpaguK KOpHs 71-Oi CTETIEHU
3.4 Tpuronomerpudeckne GyHKINHU, UX CBOICTBA U rpaduku
3.5 [TokazarenpHas u norapudmuueckast pyHKINU, UX CBOICTBA U rpaduKu
3.6 Touku paspbeiBa. AcumnToTs! rpadukoB GyHkuuid. CBoMCTBa PYHKIIMIA, HEIPEPHIBHBIX HAa OTPE3Ke
3.7 [TocnenoBarenpHOCTH, CIOCOOBI 33AaHUSI [TOCIIEOBATEILHOCTEN
3.8 Apudmernueckast 1 reomeTpuueckas nporpeccuu. opmyia cI0KHBIX IPOLEHTOB
4 Hauana maTtemaTndeckoro aHaiansa
4.1 [IpousBonnas ¢pynkuuu. [Ipon3BoaHbIe 3€MEHTAPHBIX QYHKIUI
4o [Ipumenenne npou3BOIHON K UCCIIEJOBAaHUIO (PYHKIMI HA MOHOTOHHOCTb U SKCTpeMyMbl. HaxoxeHre HanbobIIero 1 HaMMEHbIIETro
' 3HaueHus QyHKIUHU HAa OTPE3Ke
4.3 [TepBooOpaznas. MuTerpan
5 MHOX€eCTBa U JIOTUKa
5.1 MHoecTBO, Onepaluy HaJl MHOKecTBaMu. J[narpaMMmel Diniepa — BeHHa
5.2 Jloruka
6 BeposiTHOCTB U cTaTHCTHKA




6.1

OmnucarenbHas CTaTUCTHKA

6.2 BepositHOCTB
6.3 KomOunaropuka
7 I'eomerpus
7.1 Durypsl Ha IMIIOCKOCTH
7.2 [TpsiMble ¥ IIIOCKOCTH B IPOCTPAHCTBE
7.3 MHororpaHHuku
7.4 Tena 1 MOBEPXHOCTH BpaICHUS
7.5 Koopaunats! 1 BEKTOpEI




TEMATHYECKOE INTAHUPOBAHME. 11 kaacc

Ne Koz-Bo [pumedanne
/o HaumenoBanue TeM Kypca 4ACOB (somepa saganmii KFIM EI)

1. | Benenue. CtaproBas auarHoctuka B popmare EI'D 2

2. | Yucna v BBIYUCTICHUS 4 Nel4

3. | Ilpocreiinue TEKCTOBBIE 3a/1a41 2 Nel, 15

4. | Pazmepsl ¥ eqUHUIIBI U3MEPEHUM 2 Ne2

5. | Beibop onTUManbHOrO BapHaHTa 1 Neb

6. | AHanu3 yTBepKIeHUN 1 Ne8

7. | Urenue rpadkoB U guarpaMm 1 No3

8. | Hauana Teopuu BeposiTHOCTEM 4 No5

9. | 3amaym Mo MJIAHUMETPUHU 4 Nol2

10. | 3agaun Ha KBaapaTHOM pEIIeTKE 2 Ne9

11. | [IpuknanHas reomeTpust 4 NelO

12. | IlpeoGpazoBaHue BbIpaXXEHUI 4 Ned

13. | 3amaun Ha cMeKanKy 3 Ne21

14. | Ynucna u ux cBoicTBa 4 Nel9




15. | TexcroBele 3anaun 4 No20
16. | Beruucnenus u npeobpa3oBanus 4 Nel6
17. | Ilpocreiinue ypaBHEHUS 4 Nel7
18. | HepaBencTBa 4 Nel8
19. | 3amauum o crepeomMeTpun 4 Nel3
20. | IIpuknagHas crepeoMeTpHust 4 Nell
21.| Ananu3 rpauKoOB U AUarpamMm 2 Ne7
22. | O6obmaroriee noBTopeHue. TpeHHpOBOUHAS 4
nuarHoctuueckas pabora B popmare EI'D
OO11ee KOIMYECTBO YacOB 68




AOKYMEHT NOANUCAH
3JIEKTPOHHOW nNoanumcbeio

CBEAEHUA O CEPTUD®UKATE 30

CepTuchukart 661131406992472463403399306529426389103633061494
Bnageney bantuHa Anna KOpbesHa
OedcTevTened C11.02.2025 n0 11.02.2026
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