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1. IOACHUTEJIBHASA 3AIINCKA

PaGouass mporpamma oOmeo0pa3zoBarensHoro yueOHoro mpeamera OVYIL03.Y
«Marematuka» MpeAHa3HAYeHA ISl WM3Y4YEHUs MaTeMaTUKU B Mpo¢decCHOHATbHBIX
00pa30BaTEeNbHBIX OPTaHM3AIMAX, PEATH3YIOIMUX O00pa30BaTENIbHYI0 MPOrpaMMy
cpenHero oOmiero oOpa3oBaHMsI B Tpelesiax OCBOCHUS OCHOBHOHM MpodeccHoHambHON
obpazoBarensHoit mporpammbel CIIO (OIIOII CIIO) na 6a3e OCHOBHOIO OOIIEro
o0Opa3oBaHMsI MPY MOATOTOBKE CIEITUATMCTOB CPEHETO 3BEHA.

[Iporpamma paspaborana Ha ocHoBe TpeboBanuii ®I'OC cpemnero oOIero
oOpa3oBaHMsl, PEIBIBIIEMBIX K CTPYKTYpE, COACPNKAHUIO M PE3yIbTaTaM OCBOCHHS
yaeOHorO mpenmera  «MaremaTuka», B COOTBETCTBUU C PeKOMEHIAIMAMH 110
OpraHM3alfK TOJYYCHHS CpenHero oomiero oOpa3oBaHWs B Mpeneinax OCBOCHHUS
00pa3oBaTeNbHBIX MPOrpaMM CpeaHero mpodeccuoHaabHOro oOpa3oBaHHs Ha 0ase
OCHOBHOTO  oO0mero oOpa3oBaHMs ¢ ydeToM TpeboBaHui  deaepaabHbIX
rOCyJapCTBEHHBIX 00pa30BaTEIbHBIX CTAaHAAPTOB W IOJydaeMoW Mpodeccuu Wiu
CIENMAIBHOCTHU CPeHEro MPodecCuOHaTbHOTO 00pa30BaHMS.

Copnepxanue mporpammbel  «MaTemMaTuka»  HampaBlI€HO Ha JOCTHXKEHHUE

CIEIYIOIIMNX LeJei:

. obecrieueHue CHOPMUPOBAHHOCTH TIPEJACTABICHUM O  COIMATBHBIX,
KYJIBTYPHBIX U UCTOPHUUECKHUX (haKTOpax CTAHOBJICHHS MaTeMaTHKH,

. oOecrieueHrue CGHOPMHPOBAHHOCTH JIOTHYECKOrO, aJrOPUTMUYCCKOIO U
MaTEeMaTHYECKOI'O MBIIILJICHHMS,

. obecnieueHrne CPOPMUPOBAHHOCTH YMEHUH MPUMEHSATH MTOJTyICHHbIC 3HAHUS
IIPY PEIICHUH Pa3JIMYHbIX 3a]1a4;

. obecnieueHre CPOPMUPOBAHHOCTHU MPEJACTABICHNN O MAaTEMaTHKE KaK YacTh
OO0IIIeYEIOBEUECKON  KYJBTYPhl, YHHBEPCAIBHOM SI3BIKC HAYKH, ITO3BOJISIONICM
ONKCHIBATh W M3y4YaTh peajbHbIC MPOIICCCHI U SABJICHUS.

B mporpammy BKJIIOYEHO COJEp)KaHWE, HAIpaBIICHHOC Ha (OPMHUPOBAHUE Y

CTYJCHTOB KOMIETCHITNH, HeoOXoauMbIX i kadecTBeHHOro ocBoeHus: OITOIT CITO Ha



0a3e OCHOBHOTO OOIIEro 0Opa3oBaHUs C MOJYYEHHUEM CPETHEro OO0IIero oOpa3oBaHuUs; -

IPOrpaMMbl MOATOTOBKHU crienuanucToB cpeanero 3seHa (IIIICC3).

[Iporpamma yueOHOro mnpeamera «MaremaTuka» SBISETCS OCHOBOW JJIA
pa3paboTku pabouMx MporpaMM, B KOTOPBIX Hpo(eCcCHOHaTIbHbIE 00pa30BaTEIbHbIE
OpraHu3alliM, peaju3yolue o0pa30BaTeIbHYI0 MPOrpaMMy CpPEIHEro OoOUIero
obpazoBanus B mnpeaenmax ocBoeHus OIIOII CIIO wna ©6a3e OCHOBHOTO OOIIETo
o0pa3oBaHusl, YTOUHSIOT COJIEpKaHHe yueOHOTo Marepuaia, IocleJ0OBaTeIbHOCTh €ro
U3y4YeHUs, pacrpesiesieHne y4eOHbIX 4acoB, BUABI CAMOCTOSTENBHBIX padOT, TEMAaTHKY
pedepatoB (J10KIaI0B), MHAUBUAYAIbHBIX IIPOEKTOB, YUUTHIBAS ClIEHU(UKY IpOrpaMm
NOJATOTOBKM  CHEUUAINCTOB CpPEJHEro 3BEHAa, OCBaWBaeMoil mnpodeccud WU
CHELUATbHOCTH.

2. OBIIAA XAPAKTEPUCTUKA YYEBHOI'O ITPEJIMETA

Matematuka siBisieTcs (yHIaMEHTaJbHBIM 00I€00pa30BaTeIbHBIM MPEAMETOM
CO CIJIO’KMBIIUMCS] YCTOMYUBBIM COZAEpKAHUEM M OOUIMMH TPeOOBAHUSIMU K IOATOTOBKE
00yyarommxcs.

B mpodeccuoHanbHBIX  00pa30BaTENIbHBIX  OpPraHU3alUsaX, PEATH3YIOIINX
o0Opa3oBaTeNbHyI0 MPOrpamMMy CPEIHEro oOIIero oOpa3oBaHUS B MPEENiaXx OCBOCHMS
OIIOII CIIO Ha 6a3e OCHOBHOrO 0011ero 00pa3oBaHus, U3y4YEHUE MAaTEMATUKU UMEET
CBOM OCOOEHHOCTH B 3aBUCUMOCTH OT POt mpodhecCuoHaATLHOTO 00pa30BaHu.

I[Ipu ocBoenun crneuuansHocTet  CIIO  TexHOnmormyeckoro  mpo@uis
npodeccuoHanbHOrO0 00pa30BaHMsI MaTeMaTHKa HM3ydaeTcsi Oojee yriyOJeHHO, Kak
npoduibHas y4deOHas JUCLMIUIMHA, YYUTHIBaKOLlas CHEHU(PUKY OCBAMBAEMBbIX
CIICIIMAJILHOCTEH.

OTO0 BBIpa)KaeTCs B COJEP)KaHUU OOyYEHHs, KOJIMYECTBE YacOB, BBIJICISIEMbIX Ha
U3yYEHUE OTHEIbHBIX TEM MPOTPaMMBbl, INIyOMHE UX OCBOEHUS CTyJIEHTaMH, 00bEME U
XapakTepe MPAaKTHYECKUX 3aHATUH, BUAAX BHEAYJUTOPHOM CaMOCTOATEIbHON pabOThI
CTYJIEHTOB.

OOmue uenu W3y4yeHUs MaTEMaTUKH TPAJAUIMOHHO PEaTU3yIOTCS B YEThIpEX

HaITpaBJICHUAX:

1) 06HIC€ IMpCaACTABJICHUC 00 naciaxX U MCTodaxX MaTCMAaTHUKHU,
5



2) MHTEJUIEKTyalbHOE Pa3BUTHE;
3) OBJaJICHHE HEOOXOIMMBIMUA KOHKPETHBIMU 3HAHUSIMU U YMEHUSIMU;
4) BOCIIMTATEILHOE BO3ACHCTBUE.

[Tpodunmzanus nene MareMaTH4ECKOrO0 0Opa30BaHUsl OTpaXkaeTcs Ha BHIOOpE
OPUOPUTETOB B OpraHU3alMu Y4yeOHOM JAesTeabHOCTH oOyuwarommxcs. s
TEXHOJIOTUYECKOTO Tpodmis mpodeccHoHanbHOTO 00pa3oBaHUs BHIOOp —Ienen
CMelIaeTcss B MparMaTUYeCKOM HalpaBiIeHUH, MpPelyCMaTPUBAIOIIEM YCUJICHUE U
paciiMpeHre NPUKIAAHOTO XapaKTepa U3YyYeHHsS MAaTeMaTUK{, MPEUMYIIECTBEHHOMN
OpHUEHTALIMM Ha AJITOPUTMUYECKUM CTUIIb I03HABATEIBHON AESITENbHOCTH.

W3ydyeHne mareMaTHKM Kak NpoQUIbHOrO 0011e00pa3oBaTeabHOr0 y4eOHOro
OpeaAMeTa, YUYUTHIBAIOIIETO CHEIU(PUKY OCBAaMBAEMBIX CTYICHTAMH CHEIHAIbHOCTH

CIIO, obecnieunBaeTcsi:

. BBEIOOPOM Pa3IMYHBIX MTOJAXO0I0B K BBEJICHHUIO OCHOBHBIX TIOHSTHIA,

. dbopMupoBaHHEM CHCTEMBI  y4eOHBIX  3aJlaHWi, O0O0eCIeUYnBAIOIINX
3¢ (PEeKTUBHOE OCYIIECTBICHUE BEIOPAHHBIX IIEJICBBIX YCTAHOBOK;

. oOoramieHreM CIeKTpa CTWIe Y4yeOHON JesITeNbHOCTH 3a CYEeT
COrJacoBaHUS C BEAYIIUMHU JICATCILHOCTHBIMH XapaKTCPUCTUKAMHM BBIOpAHHOM
CIIEeIIUATLHOCTH.

[IpodunbHas cocTaBusomas OTPaKkaeTcs B TPeOOBAHUAX K TOJATOTOBKE

00yyJarommxcs B 4acCTH:

. oOlel cucTeMbl 3HAHWI: COJAEpkKATEeIbHbIE INPUMEPBHl HCIOJIb30BAHUS

MaTeMaTHYECKUX UJIeH U METOJIOB B MPO(EeCCHOHATBHOMN AeATEIbHOCTH;

. YMEHUH: pa3nuyhe B ypOBHE TpPEeOOBAaHUN K CII0O)KHOCTU TNPUMEHSIEMBIX
AJITOPUTMOB;
. IPAaKTUYECKOTO HCIIOJIb30BAHUS NPUOOPETEHHBIX 3HAHUW M yMEHHUN:

UHAUBUIYAJIBHOIO Y4eOHOro ONbITa B TIOCTPOEHUM MATEMaTHYECKUX MOJENEH,
BBIITOJITHEHUU HUCCIIEI0BATENIBCKUX IIPOEKTOB.

Takum oOpa3om, peanu3zanus COAEpKaHUs y4eOHOro MpeaMeTa OPUEHTUPYET Ha
IPUOPUTETHYIO POJIb NPOLECCYATbHBIX XapaKTEPUCTUK YUEOHON pabOThl, 3aBUCAIIUX OT

I'[pO(l)I/IJIH HpO(bGCCHOHaJILHOFO 06p2130BaHI/I}I, IMOJIYUYCHUA OIIbITa MCIIOJIb30BAHUA
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MaTEMaTUKH B COJIEPXKATEIbHBIX U MNPOPECCHOHAIBHO 3HAYMMBIX CHUTYalUAX I10
CpaBHEHHI0O C (OpPMaANTBHO-YPOBHEBBIMH  PE3yJIbTATUBHBIMH  XapaKTEPUCTUKAMHU
00yueHus.

Conepxanne y4eOHOTO TpeaMeTa pa3padoTaHO B COOTBETCTBHHM C OCHOBHBIMU

COACPIKATCIbHBIMHA JIMHUAMUA OGy‘IGHI/IH MaTEMATHUKCE:

. anreOpauyeckasl JIMHUSA, BKIIOYAIOU[ash CHCTEMAaTU3allMI0 CBEJIEHUH O
qrcliaX; U3y4eHHEe HOBBIX W O0OOIICHHE paHee M3YYCHHBIX omepaiuili (BO3BElICHUE B
CTETEHb, U3BJICUCHHUE KOPHS, JIOTapu(pMUpOBaHUE, CHHYC, KOCHHYC, TAHTE€HC, KOTAHT€HC
U oOpaTHble K HHM); W3y4YE€HHE HOBBIX BHUJIOB YHUCIOBBIX BBIpRXEHUH U (popmyI;
COBEpPIIICHCTBOBAHNE TPAKTUYECKIX HABBIKOB U BEIUHCIUTEIbHOU KYJTIbTYPBI, paCIIUPEHHE
U COBEpIICHCTBOBAHUE alIreOpandyeckoro ammapaTta, cOpPpMHUPOBAHHOTO B OCHOBHOM
IIKOJIE, M €r0 MPUMEHEHHE K PELICHUIO MAaTeMaTUYECKUX U MPHUKIIAIHBIX 3a/1a4;

. TEOPETUKO-QYHKIIMOHATIbHASL JIMHUSI, BKJIIOYAIOIIAs CHUCTEMAaTH3aIMI0 |
pacipeHre CBEJACHUM O (YHKIUSAX, COBEPUICHCTBOBAHHWE TIpaUUECKUX YMEHUIl;
3HaKOMCTBO C OCHOBHBIMH HJIESIMU W METOJIaMH MaTeMaTHYeCKOro aHaiu3a B o0beMme,
MO3BOJISIIONIEM HCCIEAOBATh JJIEMEHTapHble (PYHKIMM W pemaTrh MpPOCTEUIIne
reoMeTpuueckue, pusnuecKkue u Apyrue NpuKiIagHbe 3a1a4;

. JMHUS ypaBHEHUH U HEPABEHCTB, OCHOBAHHAS HA MOCTPOCHUH M MCCIICIOBAaHUN
MaTeMaTHYeCKUX MOJENeH, TMepecekaromasics C  aireOpaudeckod M TEOPETUKO-
(YHKIIMOHATLHOW JIMHUSIMA W BKJTFOYAIOIIAsl Pa3BUTHE M COBEPIICHCTBOBAHUE TEXHUKH
areOpandeckux MpeoOpa3oBaHU Uil PELIEHHsS YPABHEHUI, HEPABEHCTB U CUCTEM;
(opMupoBaHKE CTOCOOHOCTH CTPOUTH U KCCIIEIOBATH TPOCTEHIIIIE MATEMATUIECKIE MOICITH
NpY PELICHUH MPUKIAIHBIX 337a4, 33714 U3 CMEKHBIX U CIICIUAIBHBIX JTUCIUILIINH;

. reoMeTpuuecKas JIMHUS, BKJIIOYAIONIAs HarJIsAHbIE TIPEACTaBICHUS O
IPOCTPAHCTBEHHBIX (Urypax M H3yuYeHHE HUX CBOWCTB, (OPMHUpOBAHHE M Pa3BUTHUE
POCTPAHCTBEHHOTO BOOOPAKEHUS, Pa3BUTHE CIHOCOOOB T€OMETPHUYECKHX H3MEpPEHUH,
KOOPAMHATHOTO U BEKTOPHOTO METOJIOB JUIS PELICHUS] MaTEMaTHUECKUX U MPUKIIATHBIX
3ajay;

. CTOXaCTUYECKas JIMHWSA, OCHOBAaHHAs! Ha Pa3BUTUM KOMOMHATOPHBIX YMEHHH,

I'[peI[CTaBJIeHI/Iﬁ 0 BCPOATHOCTHO-CTATUCTUYCCKUX 3dKOHOMCPHOCTAX OKPYIKAOIICTO
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MUpA.
B mmanax  mporpamMMmbl  y4eOHBIM — Marepuan — MpeNCTaBieH B ¢opme
Yepeayruierocs pa3BepTHIBAHUS OCHOBHBIX coJlepKaTeNbHBIX JTUHUN
(anreOpandeckoi,  TEOPETUKO-(QYHKIMOHAIBHOW,  ypaBHEHUH U  HEPABEHCTB,
T€OMETPUUYECKON, CTOXAaCTUYECKOW), YTO TO3BOJIAET THOKO HCIONb30BaTh HX
pacrojoKeHNe U B3aMOCBS3b, COCTABIIATH pabOUMil KaJeHJApHBI IUIaH, IO-pa3HOMY
yepenysi yueOHble TeMbl (TJaBbl y4eOHMKA), yUUTbIBasg Mpoduiib mpodeccHoHaIbHOTO
oOpazoBanusi, crienuduky ocBauBaemoit mpodeccuu CIIO wmm crenmansaocTu CIIO,
rIyOUHY U3y4eHUsl MaTepuaa, ypoBeHb MOATOTOBKH CTYACHTOB IO MPEAMETY.

[Ipenyaraempie B TeMaTHUECKUX IUIaHAX pa3Hble 00BEMBI Y4€OHOTO BPEMEHH Ha
U3y4YeHHE OJHOM W TOM K€ TEeMbl PEKOMEHIYETCS HCIIOJIb30BaTh JJISl BBIMOJIHEHUS
pa3nuuHbIX y4eOHbIX 3ahaHuil. TeM caMmbIM paznuuusi B TpeOOBaHUAX K pe3yJsibTaraM
00y4YeHHUs IPOSBATCSA B YPOBHE HABBIKOB MO PEIICHUIO 33]1a4 U OTBITE CAMOCTOSITETbHOM
paboTHI.

N3yuenune  oOmeoOpa3oBaTenbHOW — yueOHoro mpenmera «MareMaTukay
3aBeplIaeTcs MOJBEIACHHEM HTOroB B (hOopMe 3K3aMeHa B paMKax IMPOMEXYTOUHOMN
aTTecTaluu CTyAEHTOB B mpouecce ocBoeHus: ocHoBHOM OIIOII CIIO ¢ momyuyeHuem
cpeanero obmiero oopazosanus (ITITKPC, I[ITICC3).

B paznene nporpammel «Cozaepxanue yueOHOTO MpeaMeTa» KypCUBOM BbIJIEICH

Marepuall, KOTOpBIﬁ P U3YYCHUHU MATEMATHUKH KOHTPOJIO HE IMMOAJICKHUT.

3. MECTO YYEBHOI'O ITPEJMETA B YYEBHOM IIJIAHE
VYueonniii npeqmer OVYIL.03.Y «MaremaTtuka» gBisieTcsi y4eOHBIM MPEIMETOM
o0s13aTenbHOM npenMeTHoU obactu «Marematuka u uHdopmatukay OI'OC cpennero
oOmero o0pa3oBaHusl U U3y4aeTcsl B 00Ieo0pa3oBaTeIbHOM IUKIIE YYeOHOTO IiaHa
OIIOIT CIIO na 6a3e OCHOBHOro OOIIEro OOpa3oBaHUS C IOJIYUYEHHEM CpETHEro

obmero oopazopanus (IITICC3).

B yue6nsix manax [MIICC3 mecto yuebHoro npenamera «MareMaTHKay B COCTaBe
o0ImMX Y4YeOHBIX MPEAMETOB, O00s3aTEIBHBIX JJISI OCBOEHHUS TEXHOJOTHYECKOTrO

npoduis mpodecCuoHaATBHOTO 00pa30BaHMS.



4. INTAHUPYEMBIE PE3YJBTATBI OCBOEHUA YYEBHOI'O ITPEJIMETA

OcBoenue conaepxkanusa yueonoro npeamera OYIL.03.YV «MartemaTtuka

oOecrneynBaeT AOCTHKCHUE CTYACHTAMHU CICAYIOINX PE€3yJabTaTOB:

JUYHOCHIHbIX?

JI.L1 chopMupOBaHHOCTh TPaX)AAHCKOW MO3ULMM OOYYaIOIIETOCs KaK aKTHUBHOTO H
OTBETCTBEHHOT'O YJIEHAa POCCUICKOTO OOLIECTBA;

JI.6 ymeHue B3aUMOJEHCTBOBAaTh C COLMAJIbHBIMA MHCTUTYTAMH B COOTBETCTBHM C MX
GYHKIMUAMHA ¥ Ha3HAYCHHUEM;

JI.8 chopMUPOBAHHOCTh POCCUHCKOW TPaKJAHCKONW HJICHTUYHOCTH, NATPUOTU3MA,
YBAXKEHUS K CBOEMY HApOJay, YyBCTBAa OTBETCTBEHHOCTH Iiepen PoauHoON, ropaocty 3a
CBOM Kpal, cBOW PoauHy, CBOM S3bIK M KyJIbTYpy, NpPOLUIOE W HACTOSUIEE
MHOTOHAIMOHAIIBHOTO Hapoaa Poccuu;

JI.11 oco3HaHue AyXOBHBIX IIEHHOCTEH POCCUIMCKOr0 HAPOa;
JI.12 chopMHupOBaHHOCTH HPABCTBEHHOTO CO3HAHUS, STHUSCKOTO TIOBEIACHNS,
JI.14 oco3HaHMe JIMYHOTO BKJIaJla B MOCTPOEHUE YCTOMYMBOIO OYAYIIEro;

JI.L16 »cretnueckoe OTHOIIEHHWE K MHpPY, BKIIOUYas OSCTETUKY ObITa, HAY4YHOTO U
TEXHUYECKOTO TBOPUYECTBA, CIIOPTA, TPyJa U OOIIECTBEHHBIX OTHOIIICHU;

JI.20 chopMHpOBaHHOCTH 3I0POBOTO M 0E30MAaCHOTO 00pas3a >KM3HU, OTBETCTBEHHOTO
OTHOIIIEHUS K CBOEMY 3/I0POBbIO;

JI.23 roTOBHOCTH K TPY/y, OCO3HaHHE IEHHOCTU MacTepCTBa, TPy 10J1t00ue;

JI.25 wunTepec k pasznuuHbIM chepaM TpodeccHOHaTBHON N1eATeNbHOCTH, YMEHHE
COBEpIIIaTh OCO3HAHHBIN BBHIOOp Oyayiied mMpoeccuu U peaan30BbIBaTh COOCTBEHHBIE
KU3HCHHBIC TUTAHBL;

JI.26 TOTOBHOCTB U CLIOCOOHOCTh K 0OOpPa30BaHUIO U CaMOOOPa30BaHUIO HA MPOTKEHUN
BCEH JKU3HHU,

JI.27 chopMHUPOBaHHOCTH IKOJIOTHUECKON KYJIbTYphI, TOHUMAaHUE BIUSHUS COIUATBHO-
SKOHOMHUYECKHUX MPOIECCOB Ha COCTOSTHUE MPUPOTHON U COLIMATILHOM CPEeJibl, 0CO3HAHNE
TII00AIBHOTO XapaKkTepa dKOJIOTUUECKUX MPOoOJIeMm;

JI.28 mmaHupoBaHME M OCYLIECTBIICHHE IEHCTBHUM B OKDPYKAIOIIEH Cpele Ha OCHOBE
3HAHUSA LEJIEW YCTOMYMBOIO Pa3BUTHSI YEJIOBEUECTBA;

JI.32 chopMuUpOBaHHOCTH MUPOBO33PEHHSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTHS HAyKW W OOIIECTBEHHOW MPAKTHKH, OCHOBAHHOTO Ha JHUANIOTe KYJIBTYD,
CIOCOOCTBYIOIIET0 OCO3HAHUIO CBOETO MECTA B MOJUKYJIHTYPHOM MUDE;

JI.33 COBEPLICHCTBOBAHME S3BIKOBOM M YHUTATEIbCKOW KYJIbTYpbl KaK CpEICTBa
B3aMMOJICHCTBHS MEXTY JIFOAbMU U MO3HAHUS MUDA;
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J1.34 oco3Hanue OCHHOCTHU HaquOfI ACATCIbHOCTH, TOTOBHOCTH OCYHICCTBIIATDH
IMPOCKTHYIO U UCCICAOBATCIILCKYIO ACATCIbHOCTh HHAUBUAYAJIbHO U B I'PYIIIIC,

MemanpeomenmHbix:
M.1 camocTtoaTenbHO (HOPMYJIUPOBATh U AKTYAJIM3UPOBATH MPOOJIEMY, pacCMaTPUBATh
€€ BCECTOPOHHE;

M.2 ycTaHaBIMBaTh CYIIECTBCHHBIH NIPH3HAK WM OCHOBAaHUS IS CpPaBHCHUS,
KJaccupuKaIuu U 0000IICHHS;

M.4 BBIABIIATH 3aKOHOMEPHOCTHU U IPOTUBOPEUNS B PACCMATPUBAEMBIX SIBJICHUSAX;

M. 12 BBISBIATH IMPUYMHHO-CICACTBCHHBIC CBA3SHU U aKTYyaJIM3UPOBATH 3a4a4y, BLIABUI'ATb
TUIIOTE3Y €€ PCHICHHA, HAXOAUTDb apryMCHTLI AJId JOKa3aTC/IbCTBA CBOUX YTBep}K,}IeHI/II\/’I,
3a1aBaTh IMaApaMCTPbl U KPUTCPUHN PCUICHUA,

M.13 aHanu3upoBaTh MOJYYEHHBIE B XOJI€ PEIICHUS 3aJa4dl PE3yJbTaThl, KPUTUUECKH
OLICHUBATh UX JJOCTOBEPHOCTh, IPOTHO3UPOBATh U3MEHEHUE B HOBBIX YCJIOBUSAX;

M.17 ymeTh MNEPEHOCUTHh 3HAHUS B I[IO3HABATEIBbHYIO U MPAKTUYECKYIO 00JIacTH
KU3HEIACATEIIbHOCTH;

M.18 ymMeTh MUHTETpUPOBATh 3HAHUS U3 PA3HBIX MPEIMETHBIX 00JIacTel;

M.21 BnajmeTe HaBBIKAMH MOJIYYEHHS HHQOpPMAIMM M3 HCTOYHHKOB PA3HBIX THUIIOB,
CaMOCTOSITENIBHO OCYLIECTBIIATH ITOMCK, aHAJIN3, CHCTEMATU3ALUI0 U HWHTEPIPETALUIO
uH(pOpMaIMHU Pa3IMYHbIX BUIOB U (DOPM MPEICTABICHUS;

M.22 co3naBaTh TEKCTHI B Pa3IMYHbIX (hopMaTax ¢ yueTOM Ha3HaueHHsI MH(MOpMAIUU U
EJIEBOM ayJUTOPUH, BbIOMpasi ONTUMAIbHYIO (JOpMY IIPEICTABICHUS U BU3yallU3alliy;

M.23 omeHHBaTH JIOCTOBEPHOCTH, JIETUTUMHOCTH HMH(OpPMAIUUA, €€ COOTBETCTBUE
IIPABOBBIM U MOPAIBHO-3TUYECKUM HOpMaM;

M.26 ocyiecTBIsATh KOMMYHHUKAIMIO BO BCEX cepax KU3HH;
M.28 BnajgeTh pa3IuyHbIMU CIOCOOaMU OOLIEHUS U B3aUMOICHCTBUS;
M.29 apryMeHTUpOBAaHHO BECTH JUAJIOT, YMETh CMATYaTh KOH(GIMKTHBIE CUTYallUH;

M.30 pa3BepHyTO U JIOTUYHO U3JIaraTh CBOIO TOUKY 3PEHUS C UCTIOIb30BAHUEM SI3BIKOBBIX
CPEJCTB;

M.31 moHMMAaTh W HCHOJB30BATh IMPEHMYINCCTBA KOMAHIHOHW W WHIWBUIYAIbHOM
paboTHI;

M.33 npuHAMAaTh LEJIX COBMECTHOM JIESITEIbHOCTH, OPraHU30BbIBATh U KOOPAUHUPOBATH
JNEUCTBUS TIO JOCTUKEHHIO: COCTABIIATH IUJIAH JICVCTBUM, PACIPENETATh POJIUA C YUYETOM
MHEHHI YYaCTHUKOB 00CYXIaTh pe3yJIbTaThl COBMECTHOU PaOOTHI;

M. 34 oneHuBaTh Ka4eCTBO CBOETO BKJIAJA M KaXKJIOIO YYaCTHMKAa KOMaH]IbI B OOIIMIA
pe3yJIbTaT Mo pa3pabOTaHHBIM KPUTEPHSIM;

M 39 camoCTOATENHHO COCTABIATH IUTAH PEIICHHUS MPOOJIEMBI C YYETOM WMEIOIIHUXCS
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pecypcoB, COOCTBEHHBIX BO3MOYKHOCTEH U MPEANOYTCHUM;
M 40 naBaTh OLEHKY HOBBIM CUTYAILUsIM;

M 42 nenaThb OCO3HaHHBIA BBHIOOP, APTYMEHTHPOBATH €ro, OpaTh OTBETCTBEHHOCTH 3a
pelIeHue;

M43 oneHuBaTh NPUOOPETEHHBIH OIIBIT;

npeomMemHulx:
I1.1 ymenue onepupoBaTh NOHATHUSMU: OIpPEAEIIEHUE, aKCUOMa, TEOpeMa, CIIEJICTBHE,
CBOMCTBO, MpHU3HAK, JOKAa3aTe€IbCTBO, PABHOCHIIbHBIE (OPMYIUPOBKH; yMEHUE
(dbopMyarpoBaTh 00pATHOE M MPOTUBOMNOJIOKHOE YTBEPKIAECHUE, IPUBOAUTH IPUMEPHI U
KOHTPHPUMEPBI, HCIOJb30BaTh METOJI MAaTeMaTH4YeCKOW WHAYKIHUH; POBOJIUTH
JI0Ka3aTeJIbHbIE pAcCYKIACHMsI TpUd pEUIeHMHM 3a/ad, OLEHUBAaTh JIOTUYECKYIO
IPaBUJIBHOCTb PacCyXACHUM;

[1.2 ymenue omnepupoBaTh MOHSATHUSMHU: MHOXKECTBO, MOJMHOXECTBO, ONEpallUd HaJl
MHOXECTBAMHU; YMEHHE WCIOJIb30BATh TEOPETUKO-MHOKECTBEHHBIM ammapar i
OMMCAHUS peabHbIX MPOLIECCOB U SBJICHUHN IIPU PELICHUH 3a7a4, B TOM YHUCJIE U3 APYTUX
y4€OHBIX TPEAMETOB;

I1.3 ymeHue omepupoBaTh MOHATHUSMU: Tpad, CBsI3HBIN Tpad, AepeBo, UK, rpad Ha
IUIOCKOCTH;, YMEHHE 3aJaBaTh H ONHCHIBATh Tpadbl pPa3IUYHBIMUA CIIOCOOAMU;
UCIIOJIB30BaTh Tpadbl IpH PEIICHUH 33714,

[1.4 ymenune cBOOOAHO ONMEPUPOBATH MOHATHUSIMH: COUYETAHUE, MEPECTAHOBKA, YHUCIIO
COUETAaHUW, YHCIO TEPECTaHOBOK;, OWHOM HpIOTOHA; yMeHHUE NOPUMEHSTh
KOMOUMHATOPHBIE (PAaKThI U PACCYkKACHUS IJIs1 PEIIeHUs 3a1a4;

I1.5 ymenue onepupoBaTh NOHATUSIMU: HATYPAIBHOE YHUCIIO, LI€JI0€ YUCIIO, OCTATOK IO
MOJYJIO, PALMOHAIBHOE YMCIIO, UPPALUOHAIBHOE YHMCIIO, MHOMXECTBA HATYPAIbHBIX,
LEJIbIX, PAlMOHAJIbHBIX, JEUCTBUTEIBHBIX YHUCEN; YMEHHE HWCIIOIb30BaTh IPU3HAKU
JETUMOCTH, HAUMEHBIIMN OOIIUKA eTUTeIh U HaubobIlee ollee KpaTHOE, ajJrOpUTM
EBkimnaa mpu pemeHnu 3a1a4; 3HaKOMCTBO C Pa3JIMYHBIMU MO3UIIUOHHBIMU CUCTEMAMU
CUMCJICHUS;

1.6 ymenue cBOOOIHO OTIEpUPOBATH MOHSATUSMHU: CTETICHb C IIETBIM TI0Ka3aTesieM, KOPEHb
HATypaJIbHOM CTENEHU, CTENEeHb C palUMOHAJIbHBIM IIOKa3aTeJIeM, CTEINEHb C
JEUCTBUTEIBHBIM (BELIECTBEHHBIM) MOKa3aTeseM, JiorapudM 4Yuciia; CUHYC, KOCUHYC U
TAHT'€HC MPOU3BOJBHOTO YHCIIA;

I1.7 ymeHue onepupoBaTh MOHATUSMH: TOXKAECTBO, TOXKIECTBEHHOE MpeoOpa3oBaHUE,
ypaBHEHUE, HEPAaBEHCTBO, CHUCTEMa YPABHEHUNW W HEPABEHCTB, PABHOCHIIBHOCTH
YPaBHEHUW, HEPABEHCTB U CUCTEM; PALlMOHAJIbHBIE, UPPALIMOHAJIbHBIC, II0KA3aTEIIbHbIE,
CTENEHHBIE, JIorapuMUUecKue, TPUTOHOMETPUUECKHE YypaBHEHUS, HEPAaBEHCTBA U
CUCTEMBI; YMEHUE PeIlaTh YPABHEHUS, HEPABECHCTBA U CUCTEMBI C IIOMOILBIO Pa3JINYHbIX
IIPUEMOB; pelLlIaTh YpPaBHEHUS, HEPABEHCTBA U CUCTEMBI C IIapaMETPOM; IPUMEHATH

11



YPaBHEHUsI, HEPABEHCTBA, UX CUCTEMBI JUISl PELICHUS MATEMATUYECKUX 3a/1a4 U 3a/1a4 U3
Pa3TUYHBIX 00JACTE HAYKU M pPeabHOM KU3HU,

[1.8 ymenue omepupoBath TOHATHUSMU: Tpaduk (QyHKIMH, oOpaTHas QGYHKIUA,
KOMOO3UIMS (YHKIUH, JuHelHas (QyHKUus, KBaapaTuyHas (yHKUUS, CTEHCHHAsS
GyHKIMST ¢ LeJabIM  [OKas3aTeleM, TPUTrOHOMEeTpudyeckne (QyHKuuu, oOpaTHBIC
TPUTOHOMETpUYECKUE (PYHKIINH, TIOKa3aTeNlbHas U Jorapudmuueckas QyHKIIUN; YMEHUE
CTpOUTH I'paduKy (PYHKIMI; BBINOIHATH TpeoOpa3oBaHus rpapukoB (PyHKIIUIA;

I1.9 ucnonw3oBath rpaduKy NpHU U3YYEHUU MPOLECCOB U 3aBUCUMOCTEH, MPU PELICHUN
3alay W3 JAPYrHX YYeOHbIX NpPEeIMETOB M 3aJad U3 peajbHON KU3HU; BBIPAXKATh
dbopMynamMu 3aBUCUMOCTU MEXKy BEIMYNHAMU;

I1.10 ymenne onepupoBaTh MOHATUSIMU: YETHOCTh (QYHKIIUH, IEPUOTUIHOCTH (DYHKITUH,
OTPaHMYEHHOCTh  (YHKIIMH, MOHOTOHHOCTh (YHKIHH, OKCTpeMyM (QYHKIUH,
HanOoJbIllee ¥ HAaUMEHbIIIee 3HaUeHHEe (QDYHKIIMK HA TPOMEXKYTKE; YMEHHE MPOBOIAMTH
uccleoBanne (PyHKIUY;

I1.11 ymenue ucnonb30BaTh CBOWCTBA M rpaduku GYyHKIMHA JIJIs PEIICHUs] YPAaBHEHUIA,
HEPABEHCTB M 3ajJad C IMapaMeTpamu; Hn300paxkaTh Ha KOOPJIWHATHON TUTOCKOCTH
MHO’KECTBA PEUICHUN YPABHEHHM, HEPABEHCTB U UX CUCTEM;

[1.12 ymenume CcBOOOAHO  OMEPUPOBATh  MOHATUAMU:  TOCIIEIOBATEIBHOCTD,
apudmeTnyecKkas Nporpeccus, reoMeTpuyeckas mporpeccusi, 0ECKOHEUHO yObIBaroIIas
r€OMETPUYECKast MPOrPeCCHUsl; YMEHHE 3a/1aBaTh IOCJIEI0BATEIbHOCTH, B TOM YHUCIE C
MOMOIIBIO PEKYPPEHTHBIX (POPMYIT;

I1.13 ymeHue oneprpoBaTh NOHITHAMU: HEIPEPHIBHOCTH (DYHKITMH, aCHMITTOTHI Tpaduka
GyHKIMM, TIEpBasi ¥ BTOpas Mpou3BOAHAS (YHKIIUH, TEOMETPUUYCCKUN U (U3HUCCKUI
CMBICT TIPOM3BOAHOM, TepBoOOpa3Has, ONMpeAeNCHHBIH WHTETpal, YMEHHE HaXOIWTh
acUMNTOTHI rpaduka GYHKIUH; YMEHHE BBIYUCIATH TPOU3BOJHBIE  CYMMBEI,
MIPOU3BEICHUS, YACTHOT'O ¥ KOMITO3UIIMU (PYHKIIMH, HAXOAUTh ypaBHEHUE KacaTelIbHOM
K rpaduKy QyHKIIHNH;

[1.14 ymeHue WUCHONB30BaTh NPOU3BOAHYIO [UIsl HCCIeAOBaHUS (YHKUUH, s
HaxXOXKJICHUS HAWIIy4YllIero pEIIeHUS B MPUKIAAHBIX, B TOM YHCIE COLMAIBHO-
HSKOHOMUYECKUX U (PU3UYECKHX 3a7auax, A OINpeneseHHs CKOPOCTH U YCKOPEHHS,
HaXOJUTh IUIOLAAM M OOBEMBI (PUIYp C MOMOUIBIO MHTErpalia; MPUBOAUTH IMPHUMEPHI
MaTEMaTUYECKOT0 MOACIIMPOBAHUS C IOMOLIBIO TU(DPepeHIINATbHBIX YPaBHEHUN;

I[1.15 ymenue onepupoBaTh TMOHIATUAMU: KOMIUIEKCHOE YHCIO, COMNPSHKEHHbBIC
KOMIUIEKCHBIE YMCJIa, MOAYJb W apryMEHT KOMIUIEKCHOrO u4ucia, ¢opma 3alucu
KOMIUIEKCHBIX 4HceNl (reoMeTpuueckas, TpUTOHOMETpUYecKass M alredpaudeckas,);
yMETb MIPOU3BOJIUTH apU(PMETHUECKHE ISUCTBUS C KOMITJIEKCHBIMH YHCIIAMH; IPUBOJIUTH
IIPUMEPBI UCIIOJIb30BAHNS KOMIUIEKCHBIX YUCEN;

[1.16 ymenue omnepupoBaTh TMOHATUSIMU: CpeAHEe apuPMEeTHUYecKoe, MeauaHa,
HauOOJbIIIee U HAUMEHBIIIEE 3HAYCHHUSA, pa3Max, JUCIEPCHs], CTAaHIapPTHOE OTKIOHEHUE
JUIS1 OTIMCAHUSI YUCIIOBBIX JAHHBIX; YMEHUE UCCIEA0BATh CTATUCTUUECKUE JaHHBIE, B TOM
YHUCJIe ¢ MPUMEHEHUEM TpadUueCKHX METOJIOB U DJIEKTPOHHBIX CPENCTB; rpaduyecKu

12



UCCJIeIOBaTh COBMECTHBIE HAONIOJCHHUS C TIOMOIIBI0 JUarpaMM pacCeuBaHUs U
JIMHEVMHOM PErpeCCUH;

[1.17 ymeHue HaXOAWTh BEPOSTHOCTH COOBITHI C WCIOJIb30BaAaHUEM TpadUuecKux
METOJIOB; TMPUMEHATh ISl peHieHus 3anad  (QOpMyJbl CIOKEHHS WU YMHOXKCHHS
BEpOSATHOCTEN, (HOpMyTy MONHON BepoaTHOCTH, popmyny bepHymnu, komOuHaTOpHBIE
(bakThl 1 (HOPMYIIBI; OLIEHUBATH BEPOATHOCTH PEAIbHBIX COOBITHIA; YMEHHE ONEPUPOBATh
NOHATUSMU: CIIydaiiHas BEJIWYUHA, PACIPEACTICHHE BEPOATHOCTEH, MAaTeMaTHYECKOE
OXUJaHWE, TUCTIEPCUs U CTAaHAAPTHOE OTKJIOHEHHE CIy4YailHOW BETUYMHBI, (YHKIHH
pacmpesieieHuss W IUIOTHOCTH PaBHOMEPHOTO, TOKAa3aTeNhbHOTO W HOPMAIBHOTO
pacmpesieieHnii; yMEHHE HCIONbh30BaTh CBOWCTBA M3YUYEHHBIX paclpeneieHU s
pelIeHus 3a1a4; 3HAKOMCTBO C IOHATHUAMH 3aKOH OOJIBIINX YUCEII, METO/bI BBIOOPOUYHBIX
UCCIICJIOBAHUN; YMEHHE NMPUBOJAUTH IPUMEPHI MPOSBIEHUS 3aKOHA OOJBIINX YUCEN B
OPUPOJHBIX U OOIIECTBEHHBIX SBJICHUSIX;

[1.18 ymeHue omepupoBaTh MOHATHUAMH: TOYKA, MpsiMas, IMJIOCKOCTh, MPOCTPAHCTBO,
OTPE30K, JIy4, IUIOCKUM yTOJI, IBYTPAHHBIN yIOJI, TPEXTPAHHBIN YTOJl, IEPECEKAIOINECS,
napayiyieIbHbIC U CKPEIIUBAIOIINECS MPSAMbIC, MApaUICIbHOCTh U MEPIEHANKYISIPHOCTh
IPSIMBIX M TIOCKOCTEH, YToJI MEXAY MPSIMBIMH, YTOJI MEXIY MPSIMOU M TJIOCKOCTHIO,
yTOJd MEXIy IUIOCKOCTSIMU; YMEHHUE HCIOJb30BaTh MPU PEIICHUH 3a/1ad N3YYCHHBIC
bakThl W TEOpeMbl IUIAHUMETPHH, YyMEHHE OIICHWBATH pa3Mephl OOBEKTOB B
OKpY)KaloIeM MHUpPE; yMEHHE ONEPHUPOBATh IMOHATUSIMH: MHOTOTPAHHHWK, CEUCHUE
MHOTOTPpAaHHHWKA, TIPaBWJIBHBIA MHOTOTPAHHHMK, TIpU3Ma, MHpaMmuiaa, ¢urypa u
MIOBEPXHOCTh BpAIllEHUs, IWIMHIP, KOHyC, map, cdepa, pa3BepTKa IOBEPXHOCTH,
CeUeHHUs KOHyca M LWJIMHIApA, MapajulebHbIe OCH WM OCHOBAaHWIO, CEYCHHUs Iapa,
IUIOCKOCTh, Kacaromjasicss chepbl, LHUIMHIAPA, KOHYCa; YMEHUE CTPOUTh CEUYCHUE
MHOTOTPAaHHHKA; YMEHHUE M300pa)kKaTb MHOTOTPAHHUKH W TMOBEPXHOCTH BpAICHUS, UX
CEYECHHS B TOM YHCIIE C TTOMOIIBIO DJIEKTPOHHBIX CPEJICTB; YMEHHE MPUMEHSTH CBOMCTBA
T€OMETPUYECKUX (PUTYpP, CAMOCTOSTEIHHO (POPMYIUPOBATH OINPEACIICHUS HU3Y4aeMBbIX
buryp, BBIIBUTAaTh TUIIOTE3bl O CBOWMCTBAaX M MPHU3HAKAX TEOMETPUYECKUX (QUTYD,
000CHOBBIBaTh WJIM OINPOBEPraTh WX; YMEHHE MPOBOAUTH KiacCUUKAIUIo (Puryp mo
Pa3TUYHBIM MMPU3HAKAM, BEITIOIHATH HEOOXOAUMBIE TOTIOJTHUTEIBHBIC IIOCTPOCHHUS,

I1.19 ymenue cBOOOAHO OMEPUPOBATH MOHATHIMHU: IUIOMAAL GUTYPBI, 00BEM (PUTYPHI,
BEJIMYMHA YIJIa, PACCTOSIHHE OT TOYKH JI0 TUIOCKOCTH, PACCTOSIHHE MEXAY MPSIMBIMHU,
paccTosiHue MEXTy TIOCKOCTSAMH, TUIOMIAlb Chephl, TIIOIMAb TOBEPXHOCTH MHUPAMUJIH,
OpU3MBI, IWINHAPA, KOHYCa, IIapa; yMEHHE HaXOJUTh OTHOIIEHHE 00HEMOB MOT00HBIX
buryp;

I1.20 ymenwue onepupoBaTh MOHITHIMHE: ABM)KCHUE, TapaJlIeIbHbIN IEPEHOC, CHMMETPHS
Ha IUIOCKOCTH W B MIPOCTPAHCTBE, MOBOPOT, MpeoOpa3zoBaHus MOAOOHS, MOAOOHBIE
(GUrypsl B MpoOCTPaHCTBE; YMEHUE PACIIO3HABATH PABHbBIC M MOA0OHBIE (PUTYPHI, B TOM
qucie B MPUPOJE, UCKYCCTBE, apXUTEKTYpe; YMEHHE HCIOIb30BaTh I'€OMETPUUYECKHUE
OTHOILIEHUST; HAXOAUTh T€OMETPUUYECKUE BEIMYUHBI (JUTMHA, YTOJI, JI0Ladb, 00BEM) MIPU
pEILIeHUH 3a/1a4 U3 JPYruX YUYEOHbIX MMPEIMETOB U U3 pealbHOM KU3HH;

I1.21 ymenue cB0OOHO ONIEPUPOBATH OHATUSIMU: TIPSMOYTOJIbHASI CHCTEMa KOOPIMHAT,
BEKTOP, KOOPJAWHATHI TOYKH, KOOPAWHATBHI BEKTOPA, CyMMa BEKTOPOB, IPOU3BEICHUE
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BEKTOpa Ha YHCIO, PAa3JOXKEHHWE BEKTopa MO 0a3ucy, CKaIsIpHOE IPOU3BEICHUE,
BEKTOPHOE MPOMU3BEAECHUE, YTOJ MEXAY BEKTOPaMHU; YMEHUE HCIOIb30BaTh BEKTOPHBIMA
U KOOPAMHATHBIA METOJ JJIsl PEIICHUS T€OMETPUYECKUX 3aJad M 3a7]ay U3 JIPYTHX
y4eOHBIX MPEIMETOB; ONEPUPOBATh MOHATUSAMM: Martpuila 2X2 u 3x3, onpeAenauTeNb
MaTpHIIbl, TEOMETPUUECKUNA CMBICIT OIIPEICIIUTEIIS;

[1.22 ymeHue MOAEIUpPOBaTh peajbHbIE CUTYyallMd Ha SI3bIKE MAaTEMAaTUKH; COCTABJISATh
BBIPAYKEHHUS, YPAaBHEHUS, HEPABEHCTBA U UX CHCTEMBI 10 YCIIOBUIO 33J]a4M, UCCIIEI0OBATh
NOCTPOEHHBIE MOJENHM C HCIOJIb30BAHUEM ammapara aireOpbl, WHTEPHPETUPOBATH
NOJIYYCHHBIA  pe3ysibTaT; CTPOUTh MATEMAaTUYECKUE MOJEIM C  [OMOIIbIO
r€OMETPUYECKUX MOHATUI U BEJIMYUH, pEelIaTh CBSI3aHHbIE C HUMU MPAKTUYECKUE 3a/1a4U;
COCTABJISITh BEPOSITHOCTHYIO MOJEIb M HHTEPIPETHPOBATH IOJYYECHHBINM peE3ysbTarT;
pemars NPUKIAJHBIE 3aJa4d CPEICTBAMM MaTEMaTH4YECKOTO aHalIu3a, B TOM 4HCIIE
COLIMAJIbHO-I)KOHOMUYECKOT0 U (PU3NUECKOT0 XapaKTepa;

I1.23 ymenue BbIOMpaTh MOAXOMAIIMA HM3YYEHHBIH METOJ ISl PEIICHHUS 3a/1auH;
MOHUMAHHE 3HAYMMOCTH MATEMaTUKH B HM3YYEHUH IPUPOJHBIX M OOIIECTBEHHBIX
MPOLIECCOB W SIBJICHUM; YMEHHE Paclo3HaBaTh IPOSBICHUE 3aKOHOB MATEMAaTHUKU B
VCKYCCTBE, YMEHHUE MPHUBOAUTH NPUMEPHI MATEMATUYECKUX OTKPBITUHM POCCHMCKOU U
MHPOBOM MaTeMaTH4YECKON HAYKH.

5. COAEP’)KAHUE YYEBHOI'O IIPEIMETA

HanmenoBanue Conep:xxanue yueOHOro Matepuaa u (pOpMbl OPraHu3auu
pa3aesioB U TeM AeATeJIbHOCTH 00y4aIoLuXCs

Paznen 1. Anredpa n Hayasia aHajan3a

Tema 1. HarypanbHble u nensie uncia. [Ipumenenue npusHakos 0eaumocmu
Hucaa u BLIMUCACHUS | yonurx yucen, HOM u HOK, ocmamkog no modynio, ancopumma Eexuda
0151 pewenust 3a0a4 6 YeablxX YUCLAX.

Panmonaneupie uyncina. OOBIKHOBEHHBIE W JACCATHYHBIC JPOOH,
MIPOIICHTHI, OCCKOHEYHBIC NTepruoanYecKue npodu. [Ipumernenue opoobeii u
npoyeHmos OJisl peuleHusi NPUKIAOHBIX 3a0ay U3 PA3IuyHbIX ompaciell
SHAHUU U PeaibHOU HCU3HUL.

JeWicTBuTeNbHBIE YuMcHa. PalnuMOHabHBIE W UpPpalMOHAJIbHbBIC
gyucna. ApudMeThdyecKkue Oomnepanud ¢ JAeUCTBUTEIbHBIMU UYHCIAMH.
Monynb J€HCTBUTENBHOTO 4YMcla W ero cBoicTtBa. llpubnmxénnbie
BBIYMCIICHUS, IIpaBUjIa OKPYTJIEHUs, NPUKHUAKA U OLEHKa pe3yibTaTa
BBIYMCIICHHI.

KommuiekcHble yucna. Anrebpanyeckas U TPUTOHOMETpHYECKAs
(dbopMBI 3amUCcH KOMIUIEKCHOTO 4YHcia. Apudmernueckue omnepamuu ¢
KOMIUIEKCHBIMU ~ unciamMu. M3o00pakeHne KOMIUIEKCHBIX YHCEN Ha
KOOPJAMHATHOU TIOCKOCTU. Dopmyna Myaspa. Kophu n-oii cmenenu u3
KOMNIeKCHo20 yucaa. lIpumenenue KOMMWIEKCHbIX uucenl Ol peuleHus
Quzuueckux u ceomempuieckux 3a0ay.

CreneHsn ¢ 11eIbIM MOKa3ateeM. burnom Hotomona. Hcnoavzosanue
nooxoosiuel Gopmel 3anucu OeuCmEUmMenbHblX Yucenl O0Js peuleHus
NPAKMUYecKux 3a0ay u npeocmasieHuss OaHHbIX.
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Apudmerndeckuil KOpeHb HATYPaJIbHON CTENIEHH U €T0 CBOWCTBA.

CrenieHs ¢ palrOHAJIBHBIM IIOKAa3aTCJIEM U eé CBOﬁCTBa; CTCIICHDb
C JCHCTBUTEIHHBIM MOKa3aTEIIEM.

Jlorapudpm uucna. CpoiictBa sorapudma. JlecaTudHble U
HaTypaJbHbIE JIOTapU(MBI.

IIpakTuyeckasi padora. [[eficTBusi ¢ MpUONIMKEHHBIMUA BEIMYNHAMHA
IIpakTyeckas padora. JleiicTBUs HaJl KOMIUIEKCHBIMU YHCIIAMU
IMpakTnyeckas padora. /[eiicTBUs CO CTENEHIMU

IIpakTyeckas padora. JleiicTBUs ¢ KOPHIMHU

IIpakTuyeckasi padora. OnpenenceHue orapudma

IIpakTuyeckas padora. CpoiictBa norapudmon. Ilepexon k HOBOMY
OCHOBAaHHIO

Tema 2.
YpaBHenusi u
HepaBeHCTBA

TO)KI[GCTBa Hn TOXICCTBCHHBIC Hp606paSOBaHI/IH. ypaBHeHI/IC,
KOpPCHb YPAaBHCHUA. PaBHOCUIBHEIE YpPaBHCHUA U YPABHCHUA-CICACTBUA.
HepaBeHCTBO, PCUHICHHUC HCPABCHCTBA.

OcCHOBHBIE METOABI PEIICHHS IENBIX U JIPOOHO-PAIIMOHATBHBIX
ypaBHEHUW U HEPABEHCTB. MHo2ouIeHbl 0OM 00HOU nepemenHou. /leneHue
MHO204YNeHa Ha MHOo204aeH ¢ ocmamkoM. Teopema be3y. Muozounenwl c
yenvimu koagpuyuenmamu. Teopema Buera.

[TpeoOpa3oBaHusi YHUCIOBBIX BBIPAKEHHH, COACPIKALINX CTEICHH
U KOpHHU.

WppanumonaneHele  ypaBHEHHs. OCHOBHBIE METOJBl PELICHMS
UPPALMOHAIILHBIX YPAaBHEHUM.

[TokazaTenbHbie  ypaBHeHUs. (OCHOBHBIE METOJIbI  pELICHUS
MOKa3aTeIbHBIX YPaBHEHHIA.

[IpeoOpa3oBanue  BBIPOKEHHWH,  coIEpXKaIIUX  JIOTapU(MBL.
Jlorapupmuueckne  ypaBHeHHsA.  OCHOBHBIE  METOABI  PELICHUS
norapupMUUECKUX ypaBHEHHIA.

Pemienue cucrtem JMHEHHBIX ypaBHEHUM. Marpuua CHCTEMBI
JUHENHBIX ypaBHeHMH. Onpenenurens matpuiel 2 X 2 m 3 X 3, ero
F€OMETPUYECKUN CMBICI U CBOMCTBA; BBIYMCIECHHE €ro 3Ha4YeHWs,
IIPUMEHEHUE  ONPENCIIUTENs] Il  PELIEHUS CUCTEMbl JIMHEMHBIX
ypaBHEHU. Peuienue npukiaonvix 3a0a4 ¢ NHOMOUbIO CUCTEMbl TUHEIHbIX
ypasHenui. Mcciedoosanue nocmpoenHou Mooenu ¢ NOMOwbio Mampuy u
onpedenumernell.

Cucrema U cosokynHocmb  ypaBHEHMH U HEPaBEHCTB.
PaBHOCHIIBHBIE ~ CHUCTEMBI M  CHUCTEMBI-CIEACTBHUA. PaBHOCWIIBHBIE
HEPaBEHCTBA.

OCHOBHBIE METO/IBI PEIICHNUS TTOKA3aTENbHBIX U JTOTapU(PMHUECKUX
HEPaBEHCTB.

OcHOBHBIE METOJbl pELICHUS HPPALMOHAIBHBIX HEPABEHCTB.
OCHOBHBIE METOJIbI PELIEHUSI CUCTEM U COBOKYNHOCMeEll PALlMOHAIBHBIX,
MppalMOHANIBHBIX, TOKA3aTEeNbHBIX U JIOTApU(MUYECKUX YPaBHEHUH.

Ypasuenusa, muepasencmea u cucmemvr ¢ napamempamu.
Ilpumenenue ypaemenuu, cucmem U HEPABEHCME K  PeULEeHUIO
MamemMamuyeckux 3a0ay_u_3a0ay_u3 pasiuyHblx _obnacmel HAYKU U
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pea]leOMV IAHCU3HU, UHmMepnpemayusl nOJIY4YEeHHRblx pe3)lbmamoes.

Ilocmpoenue mamemamuyeckux mooenell peanbHol CUmyayuu ¢
nomowpblo ypaewenuni u Hepagencms. Ilpumenenue ypasHeHuu U
HEePABeHCME K peuleHu0 Mamemamuieckux 3a0ay u 3a0ay u3 paziuyHblx
obaacmeti HAYKU U PealbHOU HCUZHU.

IlpakTuyeckasi pabora. Pemenwe panMoHadbHBIX U JPOOHO-
palOHaIbHBIX YPaBHEHUM

IIpakTnyeckas padora. Permenre nuppalliOHAIbHBIX YPaBHEHUH
IIpakTyeckas padora. Penienue nokazareiabHbIX ypaBHEHUN
IIpakTuyeckasi pabora. Pemenue norapupMuueckux ypaBHEHUN
IIpakTnyeckas padora. Pemenue cucrteM ypaBHEHMH METOJOM
MTOJICTAHOBKH U CJIOKEHUS

IIpakTnyeckas pabGora. PemeHne cucTteM JHMHEWHBIX YpaBHEHMH
MetosioM Kpamepa

IIpakTyeckas padora. Penienue pa3ianuHbIX BUJOB HEPABEHCTB
IIpakTuyeckasi padora. ['paduyeckoe pemieHHEe CHCTEM YpaBHEHH,
HEPABEHCTB U UX CUCTEM

Tema 3.
DyHKUMH U TpapuKu

@ynkims, crnocodbl 3amaHus  (QyHKUMU. B3aumHO 0OpaTHBIE
¢dbynkuun. Kommosurus ¢yuknuii. ['paduk QyHKuu. DnemeHTapHbBIC
npeoOpa3oBaHus TpapuKOB (PYyHKIUI.

OO6nacTh ompeneneHuss ¥ MHOXKECTBO 3Ha4deHUH ¢(yHkuuu. Hymm
¢byskuuu. [IpoMEXyTKH 3HAKONOCTOSHCTBA. YETHBIE W HEYETHBIC
¢ynkiyn.  Ilepuonmueckue ¢yHkuuu. IIpoMexyTkm MOHOTOHHOCTH
¢byHkuuu. MakcuMymMbl M MHHUMYMBI  (QyHKuuu. HawmbGombmee u
HauMeHbIIIee 3HAaUeHUs (PYHKIMU Ha MPOMEXKYTKE.

Jluneiinasi, KBaApaTW4YHas W  ApOOHO-TMHEHHAass  (QYHKIUH.
DneMeHTapHOEe MCCIIEOBAaHUE U TOCTPOCHHE MX TPadUKOB.

Crenennas (pyHKIMSI C HaTypaJbHBIM M IIEJIBIM IOKa3aTeneMm. Eé
cBoiictBa u rpaduk. CBoiictBa W rpaduK KOPHS 7-OHM CTENEHU Kak
¢byHKIMK 0OpaTHOW CTENEHU C HATYPaJbHBIM MOKA3aTEIeM.

[TokazatenbHass M norapudmuueckass (GyHKIHH, WX CBOWCTBA U
rpaduku. McnonszoBanue rpadukoB GyHKIUH U peLICHNs] yPaBHEHUH.

QDYHKYUOHAIbHBLE 3A8UCUMOCTNU 8 PEATbHbIX NPOUECCaX U sI8TIeHIsX.
I'pagpuxu peanvhvix 3agucumocmetl.

I'padux  xomnosuyuu  pyuxkyuii. I'eomempuueckue o0bpazvl
VPasHeHUuil U HepaseHcme Ha KOOPOUHAMHOU NIOCKOCHU.

Tpuronomerpruyeckas OKPY>KHOCTBb, oIpezcIIeHne
TPUTOHOMETPUUYECKUX (YHKIMKA YHUCIOBOro aprymenta. CHHyC, KOCHHYC,
TaHT€HC, KOTaHT€HC YHCIIOBOTO apryMeHTa. OcHoBHbIE

TpUroHOMeTpHuueckue Gopmyisl. [IpeodpazoBaHuEe TPUTOHOMETPUUECKUX
BBIPAYKECHHUIA.

Tpuronomerpuueckue (QyHKIUH, HX CBOMCTBa U TrpaduUKH.
ApKcuHYC, apKKOCHHYC W apKTaHT€HC YHCIOBOTO apryMmeHTa. Pemienue
TPUTOHOMETPUUYECKUX YPaBHEHUH.

OT6Op KOpHEW TPHUTOHOMETPUUYECKUX YPABHEHHH C IOMOIIBIO
TPUTOHOMETPUYECKON OKPYKHOCTU. PellleHHe TpPUTOHOMETPUUYECKUX
HEPaBEHCTB.
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I'papuueckue memoowvl pewienus YpasHeHuil U HEPAGEHCMS.
I'pagpuueckue memoowt pewenus 3a0ay ¢ napamempamu.

Hcnonvzosanue epaghurxoe @ynxkyuii 015 ucciedo8aHus npoyeccos
U 3a8UCUMOCMEN, KOMOpble GO3HUKAIOM NPU peuleHuu 3a0ay u3 Opyeux
VUEOHBIX NPeOMemos U PearbHOU HCUZHU.

IIpakTuyeckasi padora. [IpeobpazoBanus rpadukon
IIpakTnyeckas padora. PenieHue nokazareabHbIX HEPABEHCTB
IIpakTuyeckasi padora. Pemenue norapuMudecKux HEpaBEHCTB
IIpakTnyeckas padora. Paguannas Mepa yriia. 3aBUCHMOCTb MEXKIY
CHUHYCOM, KOCUHYCOM M TAHT'€HCOM OJIHOT'O U TOTO Xke€ yria. @opmyJsl
cinoxeHus. PopMyIibl JBOMHOTO yria

IIpakTuyeckasi padora. Pemmenne ypaBHeHU COs X=a, Sin X=a
IIpakTyeckas padora. Penenue ypaBHeHUl tg X=a U Ipyrux
TPUTOHOMETPUYECKUX YPABHEHHI U HEPABEHCTB

Tema 4.

Hauana
MAaTeMaTHYeCKOro
aHaJIN3a

ITocnegoBaTenbHOCTH, CIIOCOOBI 3aJaHHUS IIOCIIENOBATEILHOCTEM.
Merton maTreMaTudyecKod HWHAYKIUH. MOHOTOHHBIE W OrpaHUYEHHBIC
MOCJIeIOBATENbHOCTH.  Mcmopusi  803HUKHOBEHUS.  MAmMeMamuiecKo2o
AHATU3A KAK AQHAIU3A OECKOHEeYHO MAnblX.

Apudmernueckass U TeoMeTpuyeckas mporpeccuu. beckoHeuHO
yObIBatomasi  reomeTpuueckas — mporpeccus. CymMma  O€CKOHEUHO
yObIBaro1ei T€OMETPUYECKOU IIPOIPECCUM. JIunenHbIin u
AKCHOHEHUHAIBbHBIN pocT. Yucno e. @opmyna crodxcHvlx npoyeHmos.
Hcnonvzoeanue npozpeccuu 01 peuleHus peairbHulX 3a0ai NPpUKIaoH020
xapaxkmepa.

HenpepbiBuble ¢yHKIMM U ux cBoiictBa. Touku paspsiBa.
AcumntoTsl rpadukoB ¢yHKui. CBoOCTBa (PYHKIIUN HEMPEPHIBHBIX Ha
oTpe3ke. MeToJl MHTEepBAJOB Ui pEIICHUS HEPaBEHCTB. [Ipumenenue
CBOUCME HeNPepuleHbIX (QYHKYULL OJisl peuleHus: 3a0ay.

[lepBass u BTOpass mnpousBoAHble (yHKIMH. OnpeneneHue,
TCOMETPUYECKH H (DU3NYECKUA CMBICT TPOU3BOJHON. YpaBHEHHE
KacaTeNbHOU K IpaduKy (QyHKIUH.

[IpousBoaHbie AnmeMeHTapHBIX (yHKIUA. [Ipon3BogHAs CyMMBI,
MIPOU3BE/ICHNUS, YACTHOTO U KOMITO3UIIUU (DYHKIIUK.

[IpumeneHre mNpPOU3BOAHON K UCCleqoBaHMIO (yHKUMNA Ha
MOHOTOHHOCTb M 3KCTpeMyMbl. HaxoxkiaeHue HambOonbliero u
HAaUMEHBIIETO 3HAYEHUN HEeNpephIBHOW (PYHKIIMU Ha OTpE3Ke.

IIpumeHeHre TPOU3BOJHOW JUIsl HAXOXKICHWS HAWITy4lIEero
pelleHrs B MPUKIAAHBIX 3a7adax, JUIsl OINpEeAeNeHUS CKOPOCTH U
YCKOpEHHs Tpolecca, 3alaHHOro (opMyioi MM rpaduKoM.

[TepBoobOpazHas, OCHOBHOE CBOICTBO epBOOOPa3HBIX.
[lepBooOpa3ubie sneMeHTapHbIX (yHKOuA. IlpaBuna HaxoxaeHHs
epBOOOPaA3HBIX.

Wurerpan. I'eoMerpuyeckuii CMBICI HHTErpana. BeraucieHue
onpenenéHHoro uarerpana mo ¢Gopmyne Hetorona — JleliOnuna.

IIpumeHeHne MHTErpajga JUlsl HaXOXACHUS IUIOMIAJEH IUIOCKUX
¢buryp u 00bEMOB reOMETPUUECKUX TeJl.

Ipumepot peuterutl ougpepenyuanvrvix VPABHEHUII.
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Mamemamuyeckoe MooenuposaHue peanbHblX HPOYecco8 ¢ NOMOUBIO
ougpepenyuanbHvix ypagHeHuil.

IIpakTnyeckas padora. MeTo MHTEPBAJIOB

IMpakTnyeckas padora. Beruucienue npou3BOgHBIX

IIpakTnyeckas padora. Beruucienue mpou3BOJIHBIX CIOKHBIX (DYHKITHIA
IMpakTnyeckas padbora. YpaBHeHHE KacaTebHON. Boluncienue BTopoi
MIPOU3BOJAHOMN

IpakTnyeckas padora. lMccieqgoanre Ha MOHOTOHHOCTD U
KCTPEMYMBI

IIpakTuyeckasi pa6ora. Hanbonpiiee u HaMMEHbIIIEE 3HAYCHUE
(byHKIMU Ha OTpe3Ke

IIpakTuyeckasi padora. Beruncienue neprooOpasHbiX. Berauciaenue
HEOIpEIeIEHHOr0 NHTEerpasia

IIpakTnyeckas padbora. BeruucieHnue onpeaeaeHHoro HHTerpaia.
Brruncnenue mioniaeil miockux Guryp u o0beMoB TeJ BpallleHUs

Tema 5. MHOXeCTBO, Omepanuyd HaJ MHOXECTBAMH M WX CBOMCTBA.
MnuozkecTsa u Huarpammbl ~ Diinepa —  BenHa.  [lpumenenue  meopemuxo-
JI0THKA MHOJICECMEEHH020 annapama OJisl ONUCAHUSL PealibHblX Npoyeccos8 u
SAGNEHUL, NPU PeueHul 3a0ay U3 Opyeux yY4eOHviX npeomenos.
Onpeoenenue, meopema, c8oUCME0 MAMEMAMULECKO20 00beKmd,
cnedcmsue, 00KA3AMeENbCMBO, PAGHOCUTIbHBLE YPABHEHUSL.
IMpakTnyeckas padora. Onepanuu HaJl MHOKECTBAMH
Pasnen 2. I'eomerpus
Tema 6.

IIpsiMble ¥ I0CKOCTH
B IIPOCTPAHCTBE

OcHoOBHBIE MOHATUS cTepeoMeTpud. Touka, mpsimasi, MIOCKOCTb,
npoctpanctBo.  IloHstHe 00 ~ aKCHOMAaTHYECKOM  IMTOCTPOCHHH
CTEPEOMETPUH: aKCHOMBI CTEPEOMETPUU U CIIEJCTBUS U3 HHUX.

B3aumHoe  pacrnosokeHWe ~— OpSAMBIX B IPOCTPAHCTBE:
IepeceKarouecs, MapajieNbHble M CKPELIUBAIOIIMECs  IpsIMBbIE.
[Ipu3Haky ckpemuBaOIKUXCA MNpsAMBIX. llapamienbHOCTH NPAMBIX U
IUIOCKOCTE!l B MPOCTPAHCTBE: MapajjiefibHble MpsIMbIE B MPOCTPAHCTBE;
MapajuIeIbHOCTh TPEX MPAMBIX; MNAPAJUICIbHOCTh NMPSMOW M TUIOCKOCTH.
[TapannenbHoe M LEHTpalbHOE NMPOEKTUPOBaHHUE, M300paxeHue Quryp.
OcHOBHBIE CBOMCTBa MNapauIeNbHOTO NpOeKTHpoBaHus. M3o0paxkeHue
¢uryp B mnapauledbHON NPOEKIMU. YTJIBl C COHAIpPaBICHHBIMU
CTOPOHAMU; YIroJl MEXIy MNpsAMBIMH B IpocTpaHcTBe. [lapamienbHOCTh
IUIOCKOCTEH: MapajuleibHble IJIOCKOCTH; CBOWCTBA MapauleibHbBIX
iockocteil. Ilpocreiimme npocTpaHCTBeHHbIE (UTYphl Ha TUIOCKOCTH:
TeTpa’lp, MapajuleenuIen; MOCTPOSHUE CEeUSHHH.

[lepnieHIUKyYISIPHOCTD IPSIMOM U TNIOCKOCTH: TIEPIIEHANKYJIIPHBIE
MPSIMBIE B TPOCTPAHCTBE, NPSAMbIE NapaJlIeIbHbIE U EPIEHINKYISIPHbIE
K IUIOCKOCTH, NpPHU3HAK MEPHEHANKYJISIPHOCTU MPSAMOM M IUIOCKOCTH,
TeopemMa O MNPAMOW MEPHEeHIUKYISIPHOM MIOCKOCTU. OpTOroHanbHOE
poeKkTHpoBaHue. lleprneHauKysp U HaKJIOHHBIE: PACCTOSHUE OT TOUKHU
110 TUIOCKOCTH, PACCTOSTHUE OT MPSMOI 10 MIIOCKOCTH, MPOEKIUS (PUTYPbI
Ha  IUIOCKOCTh.  IlepneHIuKyIsIpHOCTh  IUIOCKOCTEM:  IpU3HAK
NEePNEHAUKYISIPHOCTH  JABYX Iiockocteid.  Teopema o  Tpéx
NEPNEeHIUKYspax. YTIJIbl B NPOCTPAHCTBE: yrosl MEXIy MNpsAMOMl U
IJIOCKOCTBIO; JBYI'PAHHBIM YTOJ, JUHEHHBIA YroJl JBYI'PAaHHOIO yTJa.
Tpéxepannvii _u muococpannvlie yenvl. (Ceoticmea niocKux _y2ioe
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MHo202pannozo  yena. Ceoucmeéa NIAOCKUX U O8VCPAHHBIX  Y2l08
mpéxepannozo yena. Teopemvl KOCUHYCO8 U CUHYCO8 O]l MPEXSPAHHO20
yena.

[TapannenbHoe U LIEHTPAIbHOE IPOEKTUPOBAHKE, U300pAKEHHE
¢uryp. OproronansHoe nmpoekTrpoBanrue. OCHOBHbBIE CBOICTBA
napajiesIbHOro MPOeKTUpoBaHus. M300paxeHne puryp B mapauieabHON
npoekiun. [Ipocreiimme npocTpancTBEHHBIE PUTYPHI HA TNIOCKOCTH:
TeTpajp, NapajuleenuIes; MOCTPOSHUE CEUSHHH.

IIpakTuyeckasi pa6oTa. AKCHOMBI CTEPEOMETPUH U CICACTBUS U3
akcuoM. [lapamnensHocTh npsMbIX. [lapanienbHOCTh NpAMON 1
MIJIOCKOCTH

IpakTnyeckas padora. Pemenue 3a1a4 Ha IPUMEHEHUE TEOPEMBI O
TPEX MEePHEHIUKYIIIpaxX

IIpakTn4yeckas padora. M3o6paxenue Guryp

Tema 7.
BekTopnbl u
KOOPANHATHI B
NPOCTPAHCTBE

IlonsATHA: BEKTOp B NPOCTPAHCTBE; HYJIEBOW BEKTOp, MJIMHA
HEHYJIEBOTO BEKTOpPAa; BEKTOPBl KOJUIMHEAPHBIE, COHAIIPABICHHBIE H
IIPOTUBOINOJIOKHO HAaNpaBJICHHbIE BEKTOpPbl. PaBEeHCTBO BEKTOPOB.
JIeicTBUsI C BEKTOpaMH: CJIOKEHHUE M BBIUUTAHUE BEKTOPOB; CyMMa
HECKOJIbKUX BEKTOPOB; YMHOXXEHHE BeKTopa Ha uuncio. CBoiicTBa
CJIOKEHMsI BEKTOpOB. CBOMCTBA YMHOKEHUS BEKTOpa Ha yucio. Ilonarue
KOMIUIAHAapHble BEKTOpHl. [IpuM3HAaK KOMIUIAaHApHOCTU TPEX BEKTOPOB.
IIpaBmwino napamnenenunena. Teopema O Pas3ioKEHUH BEKTOpa MO TPEM
HEKOMIUIaHapHbIM BekTopaM. [IpsmoyrosibHas cucrema KOOpAMHAT B
npoctpancTBe. Koopaunarel Bekropa. PasnokeHue Bekropa mo 6asucy.
CBsi3p MEXIy KOOpIMHAaTaMH BEKTOpa M KOOpPAMHATaMU TOYEK. YTOII
Mexay BekTopamu. CKalsipHOE NPOM3BEIEHUE BEKTOPOB. BexmopHoe
ymHodIceHue — eexkmopog.  Ceolicmeéa  6eKMOPHO20 — YMHOICEHUSL.
Koopounamno-eexmopHuiii Memoo npu peuwienuy 2eomempudecKux 3a0au.

IIpakTuyeckas padora. Koopaunars! BekTopa
IIpakTyeckas padora. CkalsipHOE TPOU3BENCHNE BEKTOPOB
IIpakTuyeckas padora. PaccTosiHue Mexay AByMs TOUKaMU

Tema 8.
MHororpaHHuKHU

Buzbl MHOTOrpaHHUKOB; pa3BEpTKa MHOrorpanHuka. Ilpusma: n-
yroipHasi MpU3Ma; OpsMas W HAKJIOHHAs MPU3MBbL; OOKOBas M IOJIHAS
[IOBEPXHOCTh  MPU3MBI. [Tapamienenunen,  OpsIMOYTOJIBHBIN
napajuleJIenuInes U ero cBoicTea. Kpamuatiwue nymu Ha nosepxnocmu
MHozoepanHuka. Teopema Oiinepa. Ilpocmpancmeennas meopema
ITugpazopa. Ilupamuna: n-yroiabHas NUpaMHJIA; IPABUIbHAS U yCeuEHHAs
nupamuibl. CBolicTBa p€6ep M OOKOBBIX TpaHell MpaBUIILHON MHUPAMUJIbL.
[IpaBunbHbIE MHOTOTPAaHHUKHU: TIpaBWJbHAs NpU3Ma W MpaBUIbHAs
NUpaMKia; TMpaBWIbHAasg TPEYrojbHas MUpaMHIa U [PaBUIbHBIN
TeTpa’dap; KyO. IlpeacraBieHune O MpaBUIBHBIX MHOTOIPAaHHHKAX:
OKTa’Ap, AOJAEKASIP U HUKOCAIP.

Cummempusi 6  npocmpancmee.  OleMeHmvl  CUMMEMpUu
NPABUNLHBIX ~ MHO202PAHHUKOS. Cummempus 8 NPABUNIbHOM
MHO202PAHHUKE: CUMMEMPUs napaiiesenuneod, CUMMempus NPpaeUibHbIX
NPU3M, CUMMEMPUS NPABUTLHOU NUPAMUODL.

Bbluucienue >1€MEHTOB MHOTOTPaHHUKOB: pEOpa, QUaroHaiH,
yrasl. [1nomans O0KOBOM MOBEPXHOCTH U MOJIHOM MOBEPXHOCTH MPSMOit
IIPU3MBI, IIJIOIIAIhb OCHOBAHUH, TeopeMa 0 OOKOBON MOBEPXHOCTH MPSMON
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npu3Mbl. [Tnomans G0KOBOM MOBEPXHOCTH M MOBEPXHOCTH MPaBUIIbHON
MIUPAMHUJIBI, TEOPEMA O IIOUIANN yCEUEHHOU TUPAMMUIBI.

IlocTpoeHne ceyeHud MHOTOIPAHHMKOB. MeETOabl MOCTpOCHUS
CEUCHMI: METOJI CIIEZIOB, MEMOO GHYMPEHHESO NPOEKMUPOBAHUS, MENMOO
nepernoca cexyujeti nioCKOCmu.

IIpakTnyeckas padora. HaxoxaeHue 31€MEHTOB U MIIOIAIN
HOBerHOCTI/I HpI/IBMBI

IpakTnyeckas padora. HaxoxaeHue 31€MEHTOB U MIIOAN
HOBerHOCTI/I HI/IpaMI/II[BI

IIpakTyeckasi padora. Iloctpoenre ceueHmit

Tema 9.
Tena Bpamenust

ITonsTHs: HUIMHAPHUYCCKAaA IMMOBCPXHOCTD, KOHHYECCKasA
MIOBEPXHOCTh, chepruyeckas MOBEPXHOCTb, 00pa3yrollue MOBEPXHOCTEH.
Tena BpameHus: THIUHIP, KOHYC, YCEUYEHHBIH KOHYC, cdepa, map.
B3aumMHoe pacnionosxenue chepbl U MIOCKOCTH; KacaTelbHasl MJI0CKOCTh K
cepe. M300paskeHne Ten BpaleHns Ha INIOCKOCTU. Pa3BépTka mumHIpa
u KoHyca. Cummerpus chepsl u mapa.

O6béM. OcHoBHBIE cBOlcTBAa 00bEMOB Tesl. Teopema 00 00bEME
IPSMOYTOJIBHOTO Napajuiesienunena u ciaeacTBus u3 He€. O0bEM npsmoit
Y HaKJIOHHOM MpHU3Mbl, HIWIMHIPA, NUpaMUIbl U KoHyca. O0bEM mmapa u
IapOBOTO CErMEHTA.

KoMmOuHanmu Ten BpamieHuss M MHOTOrpaHHUKOB. [lpusma,
BIIMCAHHAs B IWIMHJP, OMMCAaHHAas OKoJIo HunuHApa. [lepeceuennecheps
U mapa ¢ miockoctbto. Kacanue mapa u chepsl miockocteio. Ilonstue
MHOTOTpaHHHMKA, OMHCAHHOTO OKOJIO cdephl, cdeppl, BIUCAHHOW B
MHOTOTPAHHUK WJIM TEJIO BPAICHUS.

[Tnomanp MOBEPXHOCTH LUIUHAPA, KOHYCA, TIIOMAIs chepbl ueé
qacTew.

[Tomobue B mpoctpancTBe. OTHOIICHHE OOBEMOB, ILIOMIAICH
MoBepxXHOCTEN MOAOO0HBIX huryp. IIpeobpazosarue nododus, 2omomemus.
Pewenue 3a0au na niockocmu ¢ ucnonv308anuem cmepeomempuieckKux
Memooos.

IMpakTnyeckass pa6ora. HaxoxxaeHue dIEMEHTOB ¥ IUIOIIAAN
MOBEPXHOCTH LIWIMHPA U KOHYCa

IMpakTnyeckass pa6dora. HaxoxxaeHue dIEMEHTOB ¥ IUIOIIAAN
MOBEPXHOCTH 1mapa (cdepsr)

IMpakTnyeckasi pa6ora. BrruncieHne 0OBEMOB MHOTOIPAaHHHKOB U
KPYTJIbIX TEJ

Tema 10. Heuocenusa npocmpancmea. Omobpadicenus.  [eudxcenus u
JABHikeHnst B pasencmeo gueyp. Obwue ceoticmeéa OsudiceHuil. Buowvl Oeudicenuii:
NpOoCTPAHCTBE NapaienbHulll  NepeHoc,  YEHMPANbHAs — CUMMEMpUs,  3epKalbHAsl
cummempus, nogopom 6okpye npamou. Ilpeobpazosanus noooous.
Ipamas u cgepa Diinepa.
Pa3nen 3. BeposTHOCTBH M CTATUCTHKA
Tema 11. buHapHblll cily4aiiHbIl ONBIT (MCHBITAaHUE), YCIIEX M HeyJjadya.
KomOunaTopuka HeszaBucumbie ucnbitTanusi. Cepusi HE3aBUCUMBIX UCHBITAHUN 71O MIEPBOTO

ycnexa. IlepecranoBku u akropuan. Yucno coderanuid. TpeyronbHHUK
[Tackamns. @opmymna 6mHOoMa HeroTOHA.
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IIpakTyeckas padora. Pa3melieHus U nepecTaHOBKU
IIpakTnueckas padora. Coueranns. bunom HeroToHa

Tema 12.
DJIeMeHTHI TeOpHH

rpagos

I'pad, cBs3ubiii rpad, mytd B rpade: mukabl U uenu. CTeneHb
(BaneHTHOCTH) BepmuHbL. ['padpl Ha mmockocTu. JlepeBssi.

Tema 13.
CoobITHS,
BEpPOSITHOCTH

CiyvaiiHble SKCHEPUMEHTHI (ONBITHI) W CIydalHbIE COOBITHSI.
DneMeHTapHble COOBITHS (MCXO0/bl). BeposSTHOCTh CIIy4allHOTO COOBITHS.
bnuzocTh 4acToThl M BEpOSATHOCTH coOObITHHA. CilydailHble OIBITHI C
PaBHOBO3MOXKHBIMU 3JIEMEHTAPHBIMU COOBITUSIMHU.

Onepanuu  Hax  COOBITUSMHU:  TIEpecedYeHHe, OObEIUHEHUE,
MIPOTHBOIIOJIOXKHBIE COOBITHS. J{Marpammel Ditniepa. DopmMyria CI0KESHUS
BEPOATHOCTEMN

VYcnoBHas BEpOSTHOCTh. YMHOXKEHUE BEPOSATHOCTEH. /lepeso
cayuatinoeo sxcnepumenma. Gopmyna moiHoN BeposiTHOCTH. Dopmyra
baiieca. HezaBucumbie coObITHS.

Cepust He3aBUCUMBIX UcTibITanui bepuymmu. Crnyyaiinviil 6b100p u3
KOHEUHOU CO8OKYNHOCHU.

IIpakTuyeckas padora. Pemenre mpocTeHImx 3a1a4d Ha OnpeaeIcHue
BEPOSTHOCTH coObITHH. PellleHne 3a1a4 Ha BEpOSITHOCTb CYMMBI U
MIPOU3BEICHUS COOBITHIA

IIpakTnyeckas padora. BeruucieHnue BeposTHOCTEH cOOBITHI 1O
dhopMynam morHOM BeposiTHOCTH, batieca n beprymm

Tema 14.
CayuaiiHbie
BeJIMYUHBI

Cnyyaitnas BenmuunHa. Pactipenenenue BepositHocTel. Juarpamma
pactipeaenenus. Onepanuu HajJ CIy4allHbIMU BeIUYMHAMU. bunapuas
cayyainas  eenuyuna. Ilpumepsl  pacnpeneneHuid, B TOM  YHUCIE
reoMeTpruecKoe U OMHOMHAIIBHOE.

Cosmecmnoe  pacnpedeneHue  08YX  CAYYAUHLIX  BEUYUH.
Hesasucumvle cayuaiinvle geruyunul.

Maremarnueckoe O0XKUJAHUE CIIy4alHOM1 BEJIMYUHBI
(pacnipenenenus). [Ipumepol npumeHeHus MamemamuyecKko20 OHCUOAHUs
(cmpaxoeanue, nomepes). Mamemamuueckoe oorcuoanue OUHAPHOU
cryYauHol eeauyunbl. MaTeMaTH4ecKoe 0)KMJAHUE CyMMBI CIIy4alHBIX
BEJINYMH. MareMatnueckoe  O0XHMJAHME  TEOMETPUYECKOTO U
OMHOMMAIBHOTO pacrpeaeIeHUN.

Jucnepcuss M CTaHOAPTHOE OTKJIOHEHHUE CIyYalHOW BEJIWYHHBI
(pacnipenenenust). JJucnepcusi ~ OUHAPHOU  CHVYAUHOU — BETUYUHBL.
MaremaTHueckoe OXHUJIaHWE TPOU3BEICHUS U JUCIEPCHS CyMMBI
HE3aBHCHMBIX CIydyalHBIX BenuuuH. Jlucmepcuss W cTaHAAapTHOE
OTKJIOHEHHE OMHOMHUAIBHOTO pacrpeaeneHus. Jlucnepcus u CTaHIapTHOE
OTKJIOHEHHE T€OMETPUYECKOI0 pacrpeiesieHusl.

Henpepuiguvie cnyuatinvie eenuuunsl. Ilpumepwl. @yukyus
NIOMHOCIU 8eposImHoOCmU pacnpeoeneHus. Pasnomepnoe
pacnpedeiieHue U e2o0  ceoucmea.  3adauu,  npugooawue K
NOKA3AMenbHOMY pacnpeoeienuio. 3adauu, npusoosiue K HOpMAaIbHOMY
pacnpeodenenuto. DYHKYUsL NIOMHOCIU 8EPOSIMHOCINU NOKA3AMENbHO20
pacnpeoenenusi, QYHKYUs NIOMHOCMU GEPOSIMHOCMU HOPMAIbHOZO
pacnpeodenenusi. DYHKYus NIOMHOCMU U CBOUCMBA HOPMATLHOZO0
pacnpeoeneHusl.

21




IlocnedosamenvHocms ~ OOUHOUHBIX — HE3ABUCUMBIX — COOBLIMUIL.
3aoauu, npusoodsawue k pacnpedenenuio Ilyaccona.

Kosapuayus 0syx cayuaiinvix éeruyun. Kosgpuyuenm nunetinoi
xkoppenayuu. CoemecmHvle HAOMOOEHUs 08X GeauduH. BvlOopouHblll
K0a(uyuenm kopperayuu. Paznuuue medxcoy aunelHou céaA3vio U
NPUYUHHO-CLeOCMBEeHHOU  c843bl0.  JIunelinasi — peepeccusi, — Memoo
HAUMeHbUUX K8AOPAMOs.

IMpakTnyeckas padora. Pemenue 3aa4 Ha 3aMUCh pacnpeieICHUs
JCB. Boruncnenue xapakrepuctuk JICB

IpakTnyeckas padora. Pemenue 3aa4 Ha TEOMETPUYECKOE U
OMHOMMAIBHOE paclpeieeHuUs

IMpakTnyeckas padora. Pemenue 3aa4 Ha TEOMETPUIECKOE U
OMHOMMAIBHOE paclpeieCHUs

Tema 15.
ITonsTHe 0 3aK0oHE
00JILIIUX YHCeJI

Hepasencmeo  Yebviuésa. Teopema Yebvuuésa. Teopema
Bepnynnu. 3axkon 6onvuiux uucen. Boibopounwiii memoo ucciedosanuil.

Tema 16.
J1eMeHThI
MaTeMaTH4ecKoi
CTATHCTHKH

['eHepasibHas COBOKYMHOCTh U CiIy4aiiHasi BBIOOpKa. 3HAKOMCTBO
¢ BbIOOpOYHBIMHU XapakTepucTukamu. OLieHKa CpeTHero U JAMCIIEPCUr
reHepaibHONH COBOKYITHOCTHU C TOMOIIIbIO BBIOOPOUYHBIX XapaKTEPUCTHUK.
OrneHnBaHuE BEpOATHOCTEH COOBITUI TIO BBIOOPKE.

Cmamucmuueckas eunomesa. IIposepka npocmetiwux cunomes
C NOMOUBIO CBOUCE U3VUEHHBIX pacnpeoesieHU.

IIpakTuyeckas padora. [loctpoeHne BapHallMOHHOTO Psifia U MOJUTOHA
4acToT. Pacuer OTHOCUTENBHBIX YaCTOT

IIpakTuyeckas padora. PacyeT YuCIOBBIX XapaKTEPUCTUK BHIOOPKH.
[TocTpoenue rucTorpaMMbl OTHOCUTEIBHBIX YacCTOT U Tpaduka
SMIUPUYECKON PYHKIIMH pacTpeesieHus

IIpakTuyeckas padora. Pacyer YuCIIOBBIX XapaKTEPUCTHK BBHIOOPKH.
[TocTpoenue rucTorpaMMbl OTHOCUTENBHBIX YaCTOT U rpaduka
IMIUPHUICCKON PYHKIMH pacTpeesieHuUs
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6. TEMATHUYECKOE IINTAHMPOBAHUE 110 YYHEGHOMY IIPEJAMETY

o HaumenoBaHue pa3jie/ioB U TeM Bceero | Jlekuus | IlpakTtuueckue
n/n padoThI
1. | Yucia u BBIYUCIICHUS 18 6 12
2. | YpaBHEeHHs M HEpaBEHCTBA 22 6 16
3. | OyHKIMH U TpaQuKH 18 6 12
4. | Havama MaremMaTH4YeCcKOTO aHaju3a 24 8 16
5. | MHoOXkecTBa M JIOTMKA 4 2 2
6. | ITpsiMble U IJIOCKOCTH B TPOCTPAHCTBE 10 4 6
7. | BEeKTOpsl U KOOPAMHATHI B MPOCTPAHCTBE 8 2 6
8. | MHororpaHHUKH 8 2 6
9. Tena BpalieHus 8 2 6
10. | JIBW>KeHHUsI B IPOCTPAHCTBE 2 2 -

11. | KomOuHaTOpHKa 6 2 4
12. | DnemeHThl TeopurTrpados 2 2 -
13. | CoObITHs1, BEpOSITHOCTD 6 2 4
14. | CnyyaiiHble BEJIMYHHBI 10 4 6
15. | IloHsATHE 0 3aKOHE OOJIBIIHMX YHCEI 2 2 -
16. | DneMeHThl MAaTEMAaTHYECKOM CTATUCTUKHU 8 2 6
Htoro 156 54 102

[Ipu peanuzanuu coaepkanus 0011e00pa3zoBaTENbHON y4eOHOr0 MpeaMeTa

OVIL03.Y «Marematuka» B penenax ocsoenus: OITOIT CI1IO nHa 6a3e 0CHOBHOTO

obmrero oOpa3oBaHus ¢ MOTyYCHUEM cpeaHero oomero oopazosanus [TIICC3:

Buj yueOHoii padoThl

O0beM B yacax

O0beM 00pa3oBaTeIbHON MPOrpaMMbl 210
B TOM 4HcJIe:

TeopeTuieckoe o0yueHue 54
MPAKTUYECKUE 3aHATUSA 102

n1abopaTopHbIE 3aHATHUS

y4eOHBIM TUTAHOM
HE MTPEAYCMOTPEHBI

KOHCYJIbTalUs 8
caMOCTOsITeNIbHAs paboTa 38
IIpomeskyTouHnas arrectanus B popme IK3aMeHa 8
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7. YAEBHO-METOANYECKOE N MATEPUAJIBHO-TEXHUYECKOE
OBECIHHEYEHUE NPOI'PAMMBI YYEBHOT'O ITPEAMETA
7.1. Onucanue mamepuanvHoO-mexHU4ecKoil 6a3zvl, HEOOXOOUMOU 014

oCyuiecCmeieHuUA 06pa306ameﬂbuozo npouecca

HanmenoBaHue crienuajbHbIX OcHallleHHOCTh CrenUaAJbHbIX
Ne ni/n NOMeIeHU M MOMeIlleHHuH 1151 NOMENeHN W  NOMeLIeHud A
CaMOCTOSITE/IbHOI PaboThI CaMOCTOSITEJIbHOI PadoThI
VYuebnas aynuropus ais npoeaeHus 3anatuil | 1./{ocka yueOHas
BCEX BHJIOB, IPYIIOBBIX U MHAUBUAYaIbHBIX |2.Pabouee mecTo mpenoaaBarens
KOHCYJIbTAIIHH, TEKYIIIETO KOHTPOJIS 1 3. KommekT yueOHO# Mebenu Ha 25 ded.
MIPOMEXYTOYHOM aTTecTaIiu: 4. Harnsaasle mocoous,
414056, MaKeTbl TECOMETPUYECKUX TEI,
1 ActpaxaHckas 007acTb, TOPOJICKON OKPYT TOPO/I | YepTEkKHbIE TPUHAICKHOCTH
’ ActpaxaHb I. ACTpaxaHb, 5. Kanbkynarops! — 15 mir.
yn. Tarumesa, crpoenne 18a/1,76,5kB. ™., 6. CTaulMOHAPHBIA MYJIbTUMEIUNHBIN
2 stax, nomemenue Ne 10 KOMILIEKT (ITPOEKTOP, IKPaH)
7. Hoctyn K nH(pOpMaAITMOHHO-
TEJICKOMMYHHUKAITMOHHOU ceTu
«HTEepHeT
IToMenieHue 1ig caMOCTOSITEILHON U 1. KommutekT yueOHo# Mmebenu Ha 50 yen.
BOCIIUTATEIbHON PabOTHI: 2. KommiekT y4eOHO-HarIsITHBIX TOCOOUH
414056, 3.Kommbrotep - 8 mir.
) AcTtpaxaHckas 00J1acTh, TOPOACKOM OKpyT ropo/ |4.CTaiiMoOHapHBIN MyJTbTUMETUNHBIN
' ActpaxaHb I. ACTpaxaHb, KOMIUIEKT (ITPOEKTOP, SKpaH)
yi. Tarumesa, ctpoenne 18a/1, 221,1 k.M., |5. Hoctyn K nH(OPMAIMOHHO-
2 srax, nomemnieHue Ne 7 TEJIEKOMMYHHUKAIIMOHHOU ceTu
«AnTepHeT»

7.2. Pekomenoyemasn numepamypa (u3 gpedepanvnozo nepeuns)

@) OCHOGHaA yueOHan 1umepamypa:

1. Anmumos III.A., Konsrun FO.M., TkaueBa M.B. u ap. Marematuka: anreopa u
Hayvaja MaTeMaTHYeCKOro aHalln3a, reomeTpus. Anrebpa U Havajga MaTeMaTHYECKOTO
ananuza. 10—11 xmaccel (0a30BbIM W yriayOJeHHbIH ypoBHH). — M., 2024. — 464c. -

ISBN: 978-5-09-118682-6.

2. Aranacsn JI.C., bByty3oB B.®., Kagomuies C.b. u np. Matemartuka: anrebpa u
HayaJla MaTeMaTuyeckoro ananuza. ['eomerpus. ['eomerpust (6a30BbIi U yriTyOJICHHBIN

ypoBHH). 10—11xnaccel. — M., 2024. — 288c. - ISBN: 978-5-09-120159-8.

0) OonoiHumenvHan yueonan 1umepamypa:
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1. AnekcanapoB, A.Jl. MaremaTuka: anreOpa M Hadaja MaTeMaTUYECKOTO
ananusa, reometpus. ['eomerpus. 10-11 knaccel: yueOnuk / A.Jl. Anekcanapos, JILA.
Bepunep, B.U. Peokuk. — M.: U3natensctBo «IlpocBemenne», 2020. — 257 c. — ISBN:
978-5-09-062551-7 / - TekcT: HEMOCPEACTBCHHBIM

2. Mopnkosuu, A.I'. Anre6pa n Havana matemaTudyeckoro aHaiusa. 10 kiacc: B
2 9. Y. 1. YueOHuk ans yyanmxcs o01eo0pa3oBaTebHbIX yUpexkaeHui (IpoduiIbHbIN
yposenb) / A.I'. Mopakosuuy, I1.B. Cemenos. - M.: Maemo3suna, 2020. - 457 ¢. — ISBN:
978-5-346-01200-9 / - TexkcT: HEMOCPEACTBEHHBIN

3. Mopnkosuu, A.I'. AnreOpa u Hayana MareMatuyeckoro ananuza. 11 kmacc: B
2 9. Y. 1. YueObHuk ans yyanmxcs o01eo0pa3oBaTebHbIX yUpexkaeHu (IpoduiIbHbIN
ypoBeHb) / A.I'. Mopakosuu, I1.B. Cemenos. - M.: Muemo3una, 2020. - 351 c. — ISBN
978-5-346-03199-4/ - TekcT: HeMOCPEACTBEHHBIM

4. MopaxoBu4, A.I'. Anrebpa u Hauana maremarudeckoro ananusa. 10 kmacc: B
2 4. Y. 2. 3apauHuK g yyammxcs o0neo0pa3oBaTeabHbIX yUpexkaeHU (MpoduiIbHbIN
ypoBenb) / A.I'. Mopakosuy, JI.O. Jleanmesa, JI.W. 3BaBuu [u 1p.] - M.: MueMo3uHa,
2020. - 336 ¢. — ISBN: 978-5-346-01202-3/ - Tekct: HEmOCpeACTBEHHBIN

5. Mopakosuu, A.I'. Anrebpa 1 Havana maTeMaTudeckoro aHanmsa. 11 kmacc: B
2 4. Y. 2. 3ajgauHuK g yyammxcs ooneo0pa3oBaTeabHbIX yUpexkaeHUuN (IpoduibHbIN
ypoBenb) / A.I'. Mopakosuy, JI.O. [leaumesa, JI.W. 3BaBuy [u np.],- M. : MueMo3uHa,
2020. - 137 ¢. — ISBN: 978-5-346-02411-8/ - Tekct: HEmOCpeACTBEHHBIN

6. boromonoB H. B. Ilpaktuueckue 3aHsiTusg nmo marematuke B 2 4. Yactp 1:
y4ueOHOe nocobue TUISt CpeaHero po¢heCCUOHAIBHOTO oOpazoBaHus /
H. B. boromonoB. — 11-e uzn., nepepad. u non. — Mocksa: MU3narensctBo HOpailT,
2021. — 326 c. — (IIpodeccuonanpHoe obpaszoBanue). — ISBN 978-5-534-08799-4.
— Texcr: anextponnsiii / IBC KOpait [caiiT]. — URL: https://urait.ru/bcode/470650

7. boromonoB H. B. Ilpaktnueckue 3aHATHS mOo Maremartnke B 2 4. Yacte 2:
y4ueOHOe rmocooue TUTS CpeaHEro po¢eCCUOHAIBHOTO obOpazoBaHus /
H. B. boromonoB. — 11-e uza., nepepad. u non. — Mocksa: M3narensctBo HOpaiT,
2021. — 251 c. — (IIpodeccuonanpHoe obpazoBanme). — ISBN 978-5-534-08803-8.

— Texcr: anextponnsiii / IBC KOpaiit [caiiT]. — URL: https://urait.ru/bcode/470651
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8. MaremaTtuka B OTKpPBITOM KOJUIEKE [ DNEKTpOHHBIN pecypc] Pexum goctyna:

http://www.mathematics.ru

9. lllunaues, B. C. Hauana Breicmieit MmateMatuku : ydeOHoe mocobue / B. C.

[[unaveB. — 5-¢ u3x., crep. — Cankrt-IletepOypr: Jlans, 2021. — 384 ¢. — ISBN 978-

5-8114-1476-5. — Texcrt: 351eKTpOoHHBIH // JlaHb: 3JI€KTPOHHO-OUOINOTEYHAsI CUCTEMA.
— URL: https://e.lanbook.com/book/169483. — Pexum pgoctyma: mis aBTOPHU3.
II0JIb30BaTEIIEH.

8) nepeuens yueOHO-MemoouuecKo2o odecnevenusi:

1. Meroauueckoe mnocoOuMe MO TEOPUHM BEPOSTHOCTEM M MaTeMaTHU4eCcKOou
craructuke. CocraButens Yykanona JILA.
2) uHmepHem-pecypcol:

0) 271eKMPOHHO-0UOIUOMEYUHbIE CUCIEMDbL:
1. DnexrponHo-6ubanoTeunas cucrema «IPRbooksy» (http://www.iprbookshop.ru/)

2. OO0pazoBatenbHO-U3AaTEAbCKUN 1EHTp «Axanemus» (http://www.academia-

moscow.ru /)

8. OCOBEHHOCTHU OPTAHU3AIIUU OBYYEHUA AJIsI UHBAJINJOB U
JINI] C OT'PAHUYEHHBIMU BO3MOXKHOCTSAMMUA 310POBbSA
Jis  oOydalomuxcs W3 YWcia UWHBAIUAOB M JIMIL C OTrPAaHUYEHHBIMU
BO3MOKHOCTSIMU 3JI0POBbSl HA OCHOBAHUSI MUCbMEHHOTO 3asBJICHUSI YUEOHBIN MpeIMET
OVIL03.Y «MatemaTuka» peanu3yeTcsi C y4eToM OCOOCHHOCTEH MCUXO(PU3UYECKOTO
pPa3BUTHUSI, WHIUBUAYAIbHBIX BO3MOXKHOCTEM U COCTOSIHUS 3JI0pOBbs (Hanee —

WHJIMBUIYaJIbHBIX OCOOEHHOCTEN ).

9. KOHTPOJIb 1 OHEHKA PE3YJIbTATOB OCBOEHUA YYEBHOI'O

HNPEAMETA
Pe3yabTarnl 00y4yeHnus Kon IIpoBepsiemblie | DOPMBI M METOABI KOHTPOJISA
(IMYHOCTHBIE, IPeIMEeTHbIE, pe3yJ yMeHus U U OLlEHKH
MeTanpeIMeTHbIe) bTATO 3HAHMSA pe3yJibTATOB 00y4eHHs
B Texymmuin | IIpomexyTouHa
KOHTPOJIb sl aTTECTALUS

JIMYHOCTHbBIE:
chopMupoBaHHOCTh  TpaxkaaHckou | JI1 @opMUPYIOTCS 3@ CUET IOCTABJICHHBIX LEIEH U
MO3ULIUH oOyuJaromierocs Kak BOCIIMTATEbHBIX 33/1a4 Ha 3aHATHIX
AKTUBHOIO M OTBETCTBEHHOI'O YJI€HA
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poccuiickoro odIiecTBa

yMEHHME  B3auMmojeicTBoBaTh  C | JI6 @opMUPYIOTCST 3a CUET IOCTABJICHHBIX IEJIeH U
COIIMAIIbHBIMM ~ HUHCTUTYTaMU B BOCIIUTATEIbHBIX 33/1a4 HA 3aHITUSIX

COOTBETCTBUU C HX (DYyHKUUAMU U

Ha3HAUYCHHEM

c(hopMUPOBAHHOCTH poccuiickon | JI8 @opMUPYIOTCST 3a CUET IOCTABJICHHBIX IEIeH U
IPaKJIaHCKON UJCHTUYHOCTH, BOCITUTATEIBHBIX 33/1a4 Ha 3aHATUSIX

MaTPpUOTHU3MA, YBAXXEHUS K CBOEMY

HapoJly, 4yBCTBAa OTBETCTBEHHOCTHU

nepen PoauHOM, ropmoctu 3a CBOM

Kpai, cBor PoauHy, CBOM S3BIK U

KyJIbTypy, HpPOLUIOE M HACTOAIIEE

MHOT'OHaIIMOHAJILHOTO HapoJa

Poccun

OCO3HAaHME JAyXOBHbIX ueHHocTtel | JI11 @opMHpYIOTCA 3a CUYET IOCTABJICHHBIX LEIeH u
POCCHIICKOT0 Hapojia BOCIIMTATEIbHBIX 33/1a4 Ha 3aHATUSIX
c(hOpMHUPOBAHHOCTL HpPaBCTBEHHOTO | JI12 @opMUPYIOTCS 3@ CUET IOCTABJICHHBIX LEIEH U
CO3HAaHUsI, STUYECKOT0 MTOBECHUS BOCIIMTATENbHBIX 33/1a4 Ha 3aHATUSIX

OCO3HaHME JIMyHOro BkiIaga B | JI14 DopMUPYIOTCA 3a CUET IOCTABICHHBIX IIENeH |
IOCTPOCHHUE YCTOMYMBOIO OyAyIIEro BOCIIUTATEIbHBIX 33/1a4 HA 3aHITHUIX

ACTETUYECKOE OTHOILIEHHWE K Mupy, | JI16 @opMHpYIOTCA 3a CUYET IOCTABICHHBIX LEIe M
BKJIIOUasi DCTETUKY ObITa, HAYYHOTO BOCIIUTATEIbHBIX 33/1a4 HA 3aHATUSIX

1 TEXHUYECKOTO TBOPUYECTBA, CIIOPTA,

TpyJa ¥ OOIIECTBEHHBIX OTHOIIEHUI

chopmupoBaHHOCTh  370poBOTO U | JI20 @opMUPYIOTCST 3a CUET IOCTABJICHHBIX ILEIeH U
6e30macHoro oOpaza KHU3HH, BOCIIUTATENBHBIX 337124 HA 3aHATUIX
OTBETCTBEHHOI'O  OTHOLUEHUSA K

CBOEMY 3/I0POBBIO

TOTOBHOCTb K Tpyay, oco3Hanue | JI23 @opMUPYIOTCST 3a CUET MOCTABJICHHBIX IEIeH U
IIEHHOCTH MacTepCTBa, TPYA0I00He BOCIIUTATEIbHBIX 33/1a4 Ha 3aHITHUSIX

HHTEpEC K pa3nudHbeiM  chepam | JI25 @opMUPYIOTCST 3a CUET IOCTABJICHHBIX IEleH U
npoeCCUOHATLHON  JeSITETbHOCTH, BOCITUTATEIBHBIX 33/1a4 Ha 3aHATUSIX

YMEHHE COBEpPIIATh OCO3HAHHBIN

BEIOOp Oyaymieir mnpodeccun u

peann30BbIBaTh cOoOCTBEHHbBIE

JKU3HEHHBIE IJIAHbI

TOTOBHOCTh W cHocoOHOcTh K | JI26 @opMUpYIOTCA 3a CUET IOCTaBJICHHBIX LEle u
00pa3oBaHUI0 M CaMOOOpPa30BAHUIO BOCITUTATEIBHBIX 33/1a4 Ha 3aHATUSIX

Ha MPOTSKEHUH BCEH JKM3HU

c(OpPMHUPOBAHHOCTh 3KOJIOTHYEeCcKOr | JI27 @opMHpYIOTCA 3a CUYET IOCTABICHHBIX LEIe u
KyJbTYpbl, [IOHUMAHUE BIMUSHUSA BOCIIMTATEIbHBIX 33/1a4 Ha 3aHATUSIX
COLMAJBbHO-IKOHOMHUYECKHUX

MIPOLIECCOB HA COCTOSIHUE MPUPOTHON

U COLMAIBHOM Cpeabl, OCO3HAHUE

r7100aIbHOTO Xapaxkrepa

9KOJIOTHYECKUX TIPOOIIeM

IUIAHUPOBAaHUE U ocyllecTBieHue | JI28 @opMUpYIOTCA 3a CU€T IOCTaBJICHHBIX LElel u
JICUCTBUI B OKpYXKarolllel cpelie Ha BOCITUTATEIIBHBIX 33144 Ha 3aHATHUAX

OCHOBE 3HaHUA LEJEeH yCTONYUBOIO

pa3BUTHUS YEJIOBEUECTBA

c(hOpMUPOBAHHOCTH MUPOBO33peHus, | JI32 @opMUPYIOTCA 33 CUET MOCTABJICHHBIX ILelel u
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COOTBETCTBYIOILIETO COBPEMEHHOMY

BOCIIUTATCIIbHBIX 3aJa4 Ha 3aHATUAX

YPOBHIO  DPa3BUTHs  HAYKHM WU
00111eCTBEHHOH MIPAKTUKH,
OCHOBaHHOTO Ha JUaore KyJbTyp,
CHOCOOCTBYIOIIETO OCO3HAHHUIO
CBOEro MeCTa B IOJUKYJIbTYPHOM
MUpe
COBEpILICHCTBOBaHUE s3bIKOBOM u | JI33 @opMUPYIOTCST 3a CUET IOCTABJICHHBIX IEIeH U
YUTATEIIbCKOMN KYJBTYpbI KaK BOCIIUTATEIbHBIX 33/1a4 HA 3aHITUSIX
CpeACTBa B3aUMOJICUCTBUS MEXKAY
JIIOJIBMU U TTIO3HAHUS] MUPA
OCO3HaHWE  IIEHHOCTH  HayudHou | JI34 @opMUPYIOTCST 3a CUET IOCTABJICHHBIX IEleH U
JIeSITEIIbHOCTH, TrOTOBHOCTh BOCITUTATEIBHBIX 33/1a4 Ha 3aHATUSIX
OCYILECTBIISATh MIPOEKTHYIO u
HCCIIEIOBATENbCKYIO0  JIEATEIbHOCTh
VWHJMBUIyaJIbHO U B TPYIIIE
MeTanpeIMeTHbIX:
camocTosTeNbHO (hopmynupoBaTh u | M1 UCII0JIb30BaTh Pedepar DK3aMeH
aKTyaJIn3upOBaTh npobuemy, TEOPETUKO-
paccMaTpuBaTh €€ BCECTOPOHHE MHO>KECTBEHHBII
SI3BIK U S3BIK
JIOTUKHU JUTSt
OTIHCaHUS
IPOLIECCOB u
SIBJICHUI
YCTaHABIIMBATh CyILIECTBEHHBbINH | M2 MPOBOJUTH Pedepar DK3aMeH
pU3HAK WJIM  OCHOBAaHMS  AJIs Jl0Ka3aTeJbHbIE [IpakTuueckas
CpaBHEHMs,  KJacCHPHUKAIUU U paccyXJIeHus; pabota
000011IeHN A 00BSICHITH
CpaBHEHUSA
pe3yNbTaToB
BBIYMCIICHUI
BBISIBIIATD 3aKOHOMEPHOCTH u | M4 COCTaBJISTh Pedepar DK3aMeH
MPOTUBOPEYHUSI B paccMaTpUBAEMBbIX MaTeMaTH4eCKue
SIBJICHHSIX MOJIETN c
WCIIOIb30BAHUEM
CBOMCTB
FEOMETPUUECKHUX
¢buryp, 170'¢
ucciueaoBaTtb M
WHTEPIPETUPOBAT
b PE3yJIbTaThl
BBISBJISIT TIPUYUMHHO-CJIEACTBEHHbIE | M 12 COCTAaBIIATh u | Pedepar DK3aMeH
CBSI3M W AaKTyaJIu3UpoBaTh 3ajauvy, OLICHUBATh [IpakTuueckas
BBIJIBUTATh TUIIOTE3Y €€ PEIICHHUS, pa3HbIMU pabora
HaXOJIUTh apryMEHThI JUTSt criocodamu
JI0Ka3aTenbCcTBa CBOUX BBIpAKCHUS u
YTBEPKACHUH, 3a/1aBaTh MapaMeTphl npasJonoaodue
1 KPUTEPHUU PEIICHUS pe3yNnbTaToB
aHAJIM3UPOBATh MONydeHHblE B xonae | M13 | untepnperuposar | [Ipakrnueckas OK3amMeH
pelieHrs  3a7auyd  pe3ysbTarthl, b CcBoiicTBa B | paboTa
KPUTHUYECKU OLICHUBATh ux KOHTEKCTE
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AOCTOBCPHOCTD, IMPOTrHO3HUPOBATH
HN3MCHCHHE B HOBBIX YCJIOBUAX

KOHKPETHOU
MPAKTUYECKOMN
CUTyalluu

YMETHb IEPEHOCUTDH 3HaHUA B
MMO3HABATCIbHYIO W IIPAKTUYCCKYIO
obnactu KHN3HCACATCIIbHOCTH

M17

pemarhb
MIPUKJIATHBIC
3a7a4H,
CBSI3aHHBIC c
HCCIICIOBAHUEM
XapaKTEPUCTUK
IIPOIICCCOB

[IpakTuueckas
pabora

DK3aMeH

YMETb HUHTETPUPOBATH 3HAHUS U3
pa3HBIX IPEeIMETHBIX 00acTeit

MI18

yMETh
OpPHEHTHPOBATHCS
B Pa3INYHBIX
MCTOYHHKAX
uHpopManuy,
KPUTHUYECKH
OLICHUBATh u
MHTEPIPETHPOBAT
b uH(pOpMAaIHIO,
HOJTy4aeMylo U3
pa3IMYHbBIX
MICTOYHHKOB

Pedepar

DK3aMeH

BJIaACTH HaBbIKaMH MOJIYyUYCHU A
uH(OpMAIIUU U3 UCTOYHUKOB Pa3HbIX
THUIIOB, CaMOCTOSITEIILHO
OCYIIECTBIIATh  TOWCK,  aHaJM3,
CUCTEMATU3AIIUIO U HHTCPIPCTALIUTIO
uHpOpMaIMK PA3TUYHBIX BHIOB H
dbopM TpeICTaBICHUS

M21

TOTOBHOCTH "
CIIOCOOHOCTh K
CaMOCTOSITEIIbHON
nH(pOpMaIMOHHO-
MMO3HABATEJIbHOMN
NeSITeITbHOCTH,
YMETh
OpPUEHTUPOBATHCS
B pa3IMYHBIX
UCTOYHUKAX
uHpopManuy,
KPUTHYCCKH
OIICHUBATH u
UHTEPIPETUPOBAT
b uH(pOpMAaIHIO,
NOJy4aeMyr U3
Pa3IUYHBIX
VCTOYHUKOB

Pedepar

DK3aMeH

CO37aBaTh TEKCTHI B Pa3IMYHBIX
dopmarax ¢ y4eTOM Ha3HAYCHUS
uH(GOPMAIIUU | TIEJICBON ayJAUTOPHH,
BBIOMpAsT  ONTHMAIbHYIO  (opMy
MIPEJICTABJICHHS U BU3YaTU3alluu

M22

KPUTHYECKH
OILICHUBATh u
UHTEPIPETUPOBAT
b uH(pOpMaIHIo,
NOJy4aeMyro U3
pa3IMYHbBIX
UCTOYHUKOB

Pedepar

DK3aMeH

OLICHUBATb JOCTOBCPHOCTD,
JICTUTUMHOCTD I/IH(i)OpMaIII/II/I, €C
COOTBCTCTBHUC IIpaBOBbBIM u

MOPaJIbHO-3TUYCCKUM HOPMaM

M23

yMETh
OPHUCHTHPOBATHCS
B pa3IMYHbIX
HMCTOYHHKAX
nHpopManuu,

Pedepar

DK3aMeH
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KPUTUYECKH
OILICHUBATh "
HHTEPIPETUPOBAT
b HH(POpPMAIHIO,
MOJyyaeMmylo W3
Ppa3IMYHBIX
NCTOYHUKOB

OCYIIECTBIATh KOMMYHHUKAIIUIO BO
Bcex cepax Ku3HU

M26

yMETh
MPOYKTUBHO
oOmarecs u
B3aMOJICHCTBOBA
Tb B IIporiecce
COBMECTHOM
JEeITEIbHOCTH

[IpakTrueckas
pabora

DK3aMeH

BJIAACTL PaA3JIMYHBIMHA criocobaMu
O6H_ICHI/I$I u B3aHMOHeﬁCTBHH

M28

YMETh
MPOTyKTUBHO
o01aTses U
B3aMMOJEHCTBOBA
Tb B Ipollecce
COBMECTHOM
JIeSITENLHOCTH,
YYHUTHIBATh
MO3UIUU  PYTHX
YYaCTHHKOB
JIeSITENLHOCTH

Pedepar
[IpakTuueckas
pabora

DK3aMeH

APryMCHTUPOBAHHO BC€CTH OHUAJIOT,
YMETb CMATYAaTh KOH(i)JII/IKTHBIC
CUTyalluun

M29

yMETh YYHUTHIBAThH
MO3UINH  JAPYTUX
YYaCTHUKOB
NeSTEIIbHOCTH,

3¢ dexTUBHO
paspeniarb
KOH(JIUKTBI

[IpakTuueckas
pabora

DK3aMeH

Pa3BEpHYTO U JIOTUYHO W3Jararhb
CBOIO TOUKY 3peHust c
HCIIOJIb30BAHUEM SI3BIKOBBIX CPEJICTB

M30

BJIAJICTh
SI3BIKOBBIMHU
CpeacTBaMu -
yMEHHUE SICHO,
JOTHYHO U TOYHO
u3jnaratb  CBOIO
TOYKY  3pEHus,
UCIIOJIb30BaTh
aJIeKBaTHBIC
SI3BIKOBBIC
CpeacTBa

Pedepar
[Ipaktrueckas
pabora

DK3aMeH

MMOHUMATh " HCIIOIB30BaTh
MpEeUMyIIecTBa KOMaHIHOM u
WHAUBUAYATbHON pabOThI

M31

yMETh
MPOTyKTUBHO
oOmarecs u
B3aMMOJICHCTBOBA
Tb B IIpolecce
COBMECTHOM
JIeSITEILHOCTH

[IpakTryeckas
pabota

DK3aMeH

enn COBMECTHOU
OpraHu30BBIBaTh U

MNPpUHHUMATDh
JCATCIIbHOCTH,

M33

yMETh
MPOJAYKTHBHO

[TpakTnueckas
pabota

DK3aMeH
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KOOPAMHUPOBATh  JCWUCTBUS IO
JOCTHKEHHUIO:  COCTaBJISATH  IUIaH
JICUCTBUM, paclpeneNsaTh pojd C
y4EeTOM MHEHUI Y4aCTHUKOB
00CyXIIaTh pe3ybTaThl COBMECTHOU
paboThI

0011aThCS u
B3aNMOJICHICTBOBA
Tb B Ipolecce
COBMECTHOM
ACATCIIbHOCTH,
YYHUTHIBATh
MO3ULUU  IPYIUX
YYaCTHHKOB
NCATCIIBHOCTHU

OLICHMBATh KayeCTBO CBOETO BKJIA/IA
U KaXJ0ro ydaCcTHHMKa KOMaHIbI B
o0mumiA pe3yabTaT o
pa3paboTaHHBIM KPUTEPUSIM

M34

BJIAAECTh
HaBBIKAMU
MO3HaBaTeILHOMN
pedrnekcun  Kak
OCO3HAHMS
COBEPIIIAEMBIX
NeUCcTBUHI "
MBICITUTCIIBHBIX
MPOIIECCOB, X
pe3yabTaToOB i1
OCHOBaHHI,
TPaHUI]  CBOETO
3HAHUSA "
HE3HAHMS, HOBBIX
MO3HABATEIbHBIX
3a/lady U CpPENCTB
HX JTOCTHIKECHHUS

[IpakTrueckas
pabota

DK3aMeH

CaMOCTOSITEIBHO COCTaBIATL IUIAH
pemeHuss TmpoOJieMbl € YUETOM
UMEIOIINXCS PeCypCOB, COOCTBEHHBIX
BO3MOKHOCTEN U MPEANOYTEHUN

M39

BIAACTh
HaBBIKAMH
MO3HaBaTeIbLHOMI
pedrekcun  Kak
OCO3HAHHS
COBEpIIAEMbIX
JIeUCTBUI u
MBICITUTEIIFHBIX
MPOLECCOB, X
pe3yJIbTaTOB Hu
OCHOBaHMUI,
rpaHull  CBOETO
3HAHUS H
HE3HaHUS, HOBBIX
IM03HABATEIbHEBIX
3a7a4 U CPEACTB
HX JIOCTHKCHHS

[IpakTnueckas
paborta

DK3aMeH

JaBaTb OUCHKY HOBBIM CUTYyallUsIM

M40

BJIAJIETh
HaBBIKAMH
OCO3HAHHUST HOBBIX
IIO3HABATEIbHBIX
3ala4 ¥ CPEJCTB
X JTOCTH)KEHUS

[IpakTrueckas
pabora

DK3aMeH

JienaTb OCO3HaHHBIN
apryMEHTHPOBATh ero,
OTBETCTBEHHOCTH 3a peLICHUE

BEIOOD,
Opathb

M42

BJIAJIETh
HaBBIKAMU
IMO3HaBaTEIbHOMN

[IpakTuueckas
pabora

DK3aMeH
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pedriekcun  Kak

OCO3HaHUSA
COBEPIIIAEMBIX
NeUCTBUHI Hu
MBICTUTEIIbHBIX
MpPOILIECCOB,  HX
pe3yabTaToB M
OCHOBaHHI,
TpaHUI]  CBOETO
3HAHUsA u
HE3HaHUs
OIICHUBATH MPUOOPETEHHBIN OIBIT M43 | Bnaneth [IpakTrueckas DK3aMeH
HaBBIKaMU paborta
[I03HABATEIbHOU
pedriekcun  Kak
OCO3HaHUS
COBEPIIIAEMBIX
NeUCTBUI u
MBICTUTENIbHBIX
MIPOLIECCOB,
HOBBIX
[T03HABATENIbHBIX
3a/lad U CpPENCTB
WX JOCTHKEHUS
Nnpe/IMeTHBIX:
yMeHue omnepupoBaTh mnoHsTusMu: | I11 HCIIOJIb30BaTh Pedepar DK3aMeH
ONpeZeNieHue, akcuoma, Teopema, npu perieHnn
CJEACTBUE, CBOMCTBO, IPHU3HAK, CTEPEOMETPUUECK
JIOKa3aTeJIbCTBO, PaBHOCHUJIbHBIC ux 3a/1a4
(bopMyIIUPOBKHY; yMEHUe IUIAaHUMETPHYECK
dbopMyIIMpoBaTh obOpatHOe u ue  Qaktel U
MIPOTUBOIOJIOKHOE  YTBEPKICHHUE, METO/IbI;
MPUBOAUTH pUMEPHI u MIPUBOAUTH
KOHTPIPUMEDBI, HCII0JIb30BATh JI0OKa3aTelIbHbIE
METOJi MaTeMaTHYeCKOW WHIYKIUU; paccyXaeHusi B
IIPOBOJIUTH JI0OKa3aTelIbHbIE X0le  PELICHHS
paccykJIeHusl TIpU PEIICHUU 3ajay, 3a1a4y
OLICHUBATh JIOTUYECKYIO
MPABUJIBHOCTD PACCYXKICHUN
YMEHHME ONepupoBaTh MNOHATHUAMHU: | [12 peuiaTth Pedepar DK3aMeH
MHOECTBO, IOJIMHOXECTBO, MpoCTeENIINE [IpakTnueckas
omepalMy  HaJl  MHOXECTBaMU; 3a/1a4u, pabota
YMEHHE HCIOJb30BaTh TEOPETHKO- CBSI3aHHBIE c
MHOXECTBEHHBI  ammapar s MOHSATUEM
ONMUCAHUsl pEANbHBIX NPOLECCOB U MHOECTBA,
SBJICHUM NpU PELICHUH 3a/1a4, B TOM NPUMEHSTH
gucie W3 JAPYruX  y4eOHBIX MHO>KECTBEHHBII
MIPEAMETOB amnmnapar JUTSt
OMHUCaHUS
peanbHbIX
IIPOLIECCOB
yYMEHUE omnepupoBarh noHsTusMHu: | 113 peuarhb [IpakTuueckas DK3aMeH
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rpad, CBA3HBIA Trpad, IepeBo, LUK, IpocTenIne pabora
rpag Ha  IJIOCKOCTH;  yMEHHE 3aa4d,
3ajjaBaTb M  ONMCHIBaTh  Tpadbl CBSI3aHHbBIC c
pa3IUYHBIMHU crocobamu; MOHsATHEM Tpada
UCTIOJIb30BaTh Tpadbl NpU PELICHUU
3aj1au
yMeHue cBoOoaHO  omepupoBats | [14 pemaThb [TpakTuyeckas DK3aMeH
MOHSTUSMU: coueTaHue, npocTeiiime pabora
NEPEeCTaHOBKA, YHWCIO COYETaHHH, KOMOWHATOPHBIE
YHCIIO NEPECTaHOBOK; OMHOM 3ala4yd  METOJ0M
HpioToHa;  yMeHHe  NPUMEHSTh nepedopa, a
KOMOWHATOpPHBIS (hakThI u TaKxKe c
paccyXKIeHUs IS pelIeHus 3a1a4 HCTIOJIb30BAHUEM
W3BECTHBIX
dhopmyn
yMEHHME omepupoBaTh mnoHsTusiMu: | 15 BBITIOJTHSATh Pedepar DK3aMeH
HATypaJbHOE YHUCIIO, LEJI0E YHCIIO, apudpmernueckux | [Ipakruyeckas
OCTaTOK MO MOIYJIO, palioHaIbHOE NeiCTBHH, pabora
YHUCIO0, HUpPpAlMOHAIBHOE  YHCIIO, MPUMEHSS
MHOKECTBAa HATYpaJIbHBIX, IIEJIbIX, BBIYUCITUTEIbHBIE
palMOHAIIbHBIX, JIEHCTBUTEIIBHBIX YCTPOHCTBA
qycesl;  yMEHHE  HCIOJIb30BaTh
NPU3HAKUA JETUMOCTH, HAMMEHBIINI
o0mmii  menureas W HauOOJbIIee
obmiee kpatHoe, anropuT™M EBkmmma
IpU peUIeHUH 3aJay; 3HAKOMCTBO C
Pa3INYHBIMU MO3UIIMOHHBIMU
CUCTEeMaMH CUUCIICHUS
yMeHue cBoOoaHO  omepupoBath | [16 HaXOJIUTh [TpakTryeckas DK3aMeH
MOHSATUSIMH:  CTEMEHb C  LEJIbIM 3HaueHus KopHs | paboTa
MoKa3aTeyieM, KOPEHb HAaTypaJIbHOU HaTypajibHOU
CTENEHH, CTENEHb C palOHaJIbHBIM CTETeHH, CTENEeHU
1oKa3areseM, CTETIeHb c C PpalMOHAIbHBIM
JNEHCTBUTENbHBIM  (BEIIECTBEHHBIM) MOKa3aTeNeM,
nmokasarenem, JiorapudM — UHCIa; norapudma,
CHHYC,  KOCMHYC U  TaHIEHC UCTIONB3YSl NP
IPOM3BOJILHOTO YHCIIA HE00X0AUMOCTH
BBIYUCITUTEIbHbIE
YCTPOWCTBA;
MOJIb30BaThHCS
OLICHKOH u
NPUKUAKOW  TIpU
MPAKTUYECKUX
pacuerax
yMeHHe omnepupoBath noHatusMu: | 17 IPOBOJIUTH no | Pedepar DK3aMeH
TOXJECTBO, TOXKJIECTBEHHOE dhopmynam u | [Ipaktuueckas
npeoOpa3oBaHue, ypaBHEHHE, npaBUIaM pabota
HEPaBEHCTBO, CUCTEMa ypaBHEHUH U npeodpazoBaHus
HEPaBEHCTB, PaBHOCHIIBHOCTh OYKBEHHBIX
YpaBHEHUU, HEPABEHCTB U CHCTEM; BBIpaXECHHIH,
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palnroHaNIbHBIE, HMPPALUOHAIBHEIE, BKJTIOYAIOIIU I
MoKa3aTesbHbIE, CTETEHHBIE, CTETeHH,
JorapupmMHIECcKue, paauKansbl,
TPUTOHOMETPUUECKHE  YpaBHEHWS, aorapudmbl u
HEpaBEHCTBA U CHUCTEMbI, yMEHHUE TPUTOHOMETPHYEC
peliaTth ypaBHEHHUs, HEpPaBEHCTBA U KHe byHKIUY;
CHUCTEMBl C TOMOUIBIO PA3TUYHBIX BBIYHCTISTH
NPUEMOB;  pellaTh  ypaBHEHUS, 3HAYEHUs
HEpaBEHCTBA M CHUCTEMBI  C YHCIIOBBIX u
napaMeTpoM; MPUMEHSTh YpPaBHEHHUS, OYKBEHHBIX
HEpaBEHCTBAa, MX CHCTEMBl IS BBIPKEHUH,
pelleHrsT MaTeMaTHYeCKUX 3ajad U OCYLIECTBIISAS
3aj1a4u U3 pa3InYHbIX 00JaCTel HAYKU HE00XOIUMBIE
U peajbHOU KU3HU MOJICTAaHOBKU U
npeoopa3oBaHus
YMEHHME OmnepupoBaTh moHATHSAMHU: | [18 ctpouth rpaduku | [IpakTudeckas DK3aMeH
rpauk ¢byHKIHY, oOpaTHast H3Y4YEHHBIX pabota
GyHKIMSI, KOMMIO3WIUS  (PYHKIIUH, hyHKIHH,
AuHeWHas (YHKIMSA, KBaJpaTU4Has OIHCHIBATH o
byHKIMs, cTeneHHas (QyHKIUsA ¢ rpapuky © B
EJIBIM rokasaresem, MPOCTEUIITNX
TPUTOHOMETPHUUECKHE ¢byHKI1IUY, CIIyqasix 1o
oOpaTHbIe TPUTOHOMETPUUECKUE bopmyie
byHKIUH, MoKazareiabHast u MOBE/ICHUE u
Jorapupmuueckas QyHKIMHA; yMEHHE CBOICTBa
CTPOUTH rpadguku GbyHKIHIT, byHKIII
BBITOJIHATh npeoOpa3oBaHus
rpa¢ukoB QpyHKIUH
HCII0JIb30BaTh rpaduKu npu | 119 ctpouth rpaduku | Pedepar OK3aMeH
M3y4YEeHUU MPOIIECCOB u byHKIHII ¢ | IIpaktuueckas
3aBUCUMOCTEH, NpU PEUICHUU 3a7ady WCIOJb30BaHUEM | paboTa
U3 JpYruxX Yy4deOHBIX MPEIMETOB U anmapara
3aj1a4 U3 pealibHON KU3HU; BEIPAXKATh MaTEeMaTHYECKOTO
dbopMylaMu  3aBUCUMOCTH  MEXIY aHaJIn3a;
BEITMYMHAMU BBIYHCTISTH
IJIOLIAAN c
HCTOJIb30BAHUEM
IepBOOOPa3HOMN
yMeHue onepupoBarth noHatuamu: | [110 HCCIIE0BaTh IIpaxkTrueckas OK3amMeH
YETHOCTh (DYHKIMH, TEPUOJIUYHOCTH byHKIUN Ha | paboTa
byHKIMY, OTPaHUYEHHOCTh MOHOTOHHOCTb,
(GyHKIIMH, MOHOTOHHOCTH (DYHKIIWH, HaXOJIUTh
IKCTpeMyM (DyHKIIUU, HAUOOJIbINEE U HauOoJbIINE U
HauMeHbllee 3HaueHHe (QYHKIUMH Ha HauMEHbIIINE
NPOMEXYTKE; YMEHHE TPOBOAUTH 3HA4YECHUS
uccaeaoBaHue QyHKIIUHA byHKIHH,
CTpOUTH Tpaduku
byHKIII c
UCTIOJIb30BAHUEM
anmnapara
MaTEeMaTHYECKOTO
aHaJIM3a
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yMEHHME UCHOJb30BaTh cBoiicTtBa U | [111 ctpouts rpaduku | Pedepar OK3aMeH
rpapuku  QyHKUMH [ pelieHus W3Y4YEHHBIX [IpakTuueckas
YpaBHEHUH, HEPaBEHCTB U 3a4ay C (byHKIMH, pabota
napaMmeTpamMu; — KM300paxaTb ~ Ha OIHCHIBATh o
KOOPJIMHATHOM TUIOCKOCTH rpapuky u B
MHOKE€CTBA PEUICHUN YpaBHEHUI, MPOCTEUIIINX
HEPaBEHCTB U UX CUCTEM cirydasix o
bopmyre
MOBEJICHHUE u
CBOMCTBa
(OYHKIMH
yMeHHe CcBOOOAHO  omepupoBath | [112 MPUMEHSITh [IpakTrueckas DK3aMeH
MOHATUSMH:  TIOCJIEIOBATEIbHOCTb, (bopmybl pabota
apudmernyeckas nporpeccus, 3a/laHus
reoMeTpuIecKas nporpeccus, apupMeTHuIecKout
OECKOHEYHO yOBIBaromas u
reoMeTpuIecKas MIPOTPECCHUS; reOMETPHUYECKOM
YMEHHE 3a/1aBaTh MPOTrpeCCui,
MOCJIEIOBATEIBHOCTH, B TOM YHCIIE C MOCJIEIOBATENBHO
MIOMOIIbIO PEKYPPEHTHBIX hopMyIl cTeit
yMeHHe omnepupoBath mnoHsatusMmu: | [113 BBIYUCIIATH IIpaxkTrueckas OK3amMeH
HENPEPBHIBHOCTh ¢byHK1IUY, OpOU3BOJHBIE U | paboTa
acuMnToTrel  rpadpuka  QyHKIHH, NepBOOOpa3HbIC
nepBasi M BTOpas MPOU3BOJHAsS 3JIEeMEHTapHBIX
byHKIMY, r€OMETPUYECKUM u (byHKIMH,
(UBUYECKUH CMBICT TIPOU3BOJIHOM, HCIIOJIB3YsI
nepBooOpazHasi, OTIpe IeIICHHBIN CIpaBOYHbBIC
WHTETpa; yMEHHE HaXOJUTh MaTepHabl
acUMINTOThl  rpaduka  (YHKIUH;
yMEHHE BBIUUCIATH MPOU3BOJTHBIC
CYMMBI, TPOU3BEJICHHS, YACTHOTO U
KOMIO3UIMN  (PYyHKUIMHA, HAXOAUTH
ypaBHEHHE KacaTelbHOW K Tpaduky
(hyHKIIUH
YMEHHE UCNOIb30BaTh Npon3BoAnyto | 1114 HCCIIE10BaTh Pedepar OK3aMeH
UIsl  uccienoBanus GyHKUUM, A7 byHKIUN Ha | [TpakTuueckas
HAXOXKJCHUS HAWIIYYIEro peHIeHUs MOHOTOHHOCTb, pabora
B IMPHUKJIAIHBIX, B TOM 4YHCIIE HaXOJWTh
COLIMAIbHO-9KOHOMHYECKUX u HauOonpIINE |
buznueckux 3a/1ayax, TUISE HauMEHbIIINE
OTIpeIeJIeHNUs] CKOPOCTHU U yCKOPEHUS; 3HAYCHUS
HaXOJIUTh TIOMIATH H 00bEMBbI QUTYD hyHKIHH,
C TIOMOIIBIO MHTETpajia; MPUBOAUTH CTpOUTH Tpaduku
IPUMEPHI MaTeMaTH4eCKOro byHKIUi c
MO/JICIIUPOBAHUS C TIOMOIIBIO UCTIOJIb30BAHUEM
nuddepeHINaIbHBIX YPaBHCHUH amnmapara
MaTEeMaTHYECKOTO
aHaJIn3a;
BBIUUCIIATH
IJIOLIAAN c
UCTIOJIb30BAHUEM
IIepBOOOPa3HOMN
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yMeHHe omnepupoBarh mnoHsatusMmu: | 115 IIPUMEHATD IIpaxTueckas OK3aMeH
KOMILJIEKCHOE YHUCIIO, CONPSKEHHBIE MaTeMaTU4ecKuil | paboTa
KOMIUIEKCHBIE UHUCJIa, MOAYJIb U anmnapar

apryMeHT KOMIUIEKCHOIO  4YHCIa, NeUcTBUAM c

¢dopma 3armuch KOMIUIEKCHBIX YHUCEI KOMIUIEKCHBIMU

(reomeTpuyeckas, YUCJIaMH,

TPUTOHOMETPHUUECKAs u UCIIOJIb3YS

anreOpanveckas, ); yMETh hopmytbr

IIPOU3BOJIUTH apupMeTHYECKIe

neicTBus c KOMILIEKCHBIMU

quclaMu;  IPUBOJUTH  IPUMEpPHI

MCIOJIb30BAHUS] KOMIIJIEKCHBIX YHCEI

yMeHHe onepupoBarth noHATHAMHU: | [116 IIPUMEHSATH Pedepar OK3ameH
cpenHee apudmeTHUecKoe, MeInaHa, hopmytbr K | [IpakTnyeckas
HanOoJbIee u HauMEHbIIIEE BBIYHCIICHUIO pabota
3HA4YeHUs, pa3Max, JUCIEpCHs, YHUCIIOBBIX

CTaHJApTHOE  OTKJIOHEHWEe  AJd XapaKTEPUCTHK

ONUCaHWsI  YHUCIOBBIX  JJAHHBIX; COBOKYIHOCTEN

yMEHHE HCCIIE10BaTh CTaTUCTUYECKUX

CTaTUCTUYECKUE JIaHHbIE, B TOM JTAHHBIX

qucie ¢ MPUMEHEHHEM rpaduyeckux

METOZOB U 3JIEKTPOHHBIX CPENCTB;

rpadudecku UCCJIE0BATh

COBMECTHEIE HaAOJIFOIEHUS C

IIOMOUIBIO AUAarpaMM PacCEeUBaHMs U

JIMHEHHOM PErpPecCUm

yMEHHE  HaxoAuTh  BepostHocTH | [117 BBIYUCIIATH B | Pedepar OK3amMeH
CcOOBITHI c HCTOJIb30BAHUEM MPOCTEUIIINX [IpakTrueckas
rpau4ecKux METOJIOB; MPUMEHSTH CIIyqasx pabora

JUld  pemieHus  3agad  (hopMyJibl BEPOSATHOCTH

CIIOXKEHUS u YMHOKEHUS COOBITHIA Ha

BEpPOSITHOCTEH, (OpMYJTTy TOJHOU
BEPOSATHOCTH, (Gopmyiy bepnymim,
KOMOWHATOpHBIC (PaKThl U POPMYIIBL;
OLICHMBATh BEPOATHOCTH PEATBHBIX
coOBbITHIf; yMEHHE  OIepupoBaTh
HNOHATUSAMM: Ciy4ailHasi BEJIMYMHA,
pacnpezeneHue BEPOATHOCTEH,
MaTeMaTHYECKOE OKHJaHUE,
JTUcTepcust u CTaHJIapTHOE
OTKJIOHCHHUE CIIy4aliHOW BEJIMYUHBI,
byHKIUN pacnpeneneHus u
IUIOTHOCTHU PaBHOMEPHOTO,
MOKA3aTeIbHOIO M  HOPMAJbHOIO
pacIpeneiIeHUN; yYMEHHE
HCIIOJIb30BaTh CBOWCTBA HM3yUYEHHBIX
pacnpeesieHui Ul pellieHns 3a1ay;
3HAKOMCTBO C TMOHSTHSIMH 3aKOH
(31031911170:¢ qucell, METO/IbI
BBIOOPOYHBIX UCCIIEJOBAHUI; yMEHHE
IIPUBOJIUTh IPUMEPBI IPOSBICHUS
3aKOHa 0OJIBLIMX YUCEJ B IPUPOIHBIX

OCHOBE TMOJcueTa
4yHuclla HUCXOOB.,
MIPUMEHEHUS
bopmyn
CIIOKEHHUS u
YMHOXEHUS
BEPOSITHOCTEH
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u OGH.[@CTBCHHBIX SIBJICHHUAX

YMEHHME OIEPUPOBATH TMOHATUSAMU:
TOUKa, npsimas, IJIOCKOCTB,
IIPOCTPAHCTBO, OTpPE30K, Iy,
IUIOCKUU yTOJI, JBYI'PAaHHBIA YTOJ,
TpEXTPaHHBII yroi,
IepeceKaroImecs, napauieibHble U
CKPEIHBAIOIINECS psIMBIE,
[apaJuIeIbHOCTh "
NEPIEHIUKYJIPHOCTh  NPSIMBIX U
IUIOCKOCTEH, Yyroi MEXIy NPsIMbIMH,
YTOJI MEXAY NPSAMON U INIOCKOCTBIO,
Yol MEeXAy IUIOCKOCTSMHU; yYMEHHE
WCIIOJIB30BaTh INIPU PELICHHH 3a1ad
u3yuyeHHble (aKTBl U TEOPEMBI
IUTAHUMETPUH; YMEHHE OLICHUBATh
pa3Mepsl 0OBEKTOB B OKPY’KaIOIIEM
MUDE; yMEHHE OIIEpUpPOBATH
MOHSTUSIMHU: MHOTOI'PaHHUK, CEYEHHE
MHOT'OTPaHHHMKA, IIPaBUJIBHBIN
MHOIOTpaHHMK, MpU3Ma, NMHPaMHUAA,
burypa u NOBEpXHOCTb BpALICHUS,
WIMHIP, KOHyC, Imap, cdepa,
pa3BepTKa IOBEPXHOCTH, CEUCHUS
KOHYyCa W IWIMHJpA, NapauleabHble
OCH WJIM OCHOBAHUIO, CEYEHUS 11apa,
IUIOCKOCTh, ~ Kacaromasicsi  cgepsl,
LWIMH]IpPA, KOHyCa; YMEHHE CTPOUTH
CEYEHHE MHOIOI'PDAaHHUKA; YMEHHE
n300pakaTb ~ MHOIOIPDAaHHMKM U
IIOBEPXHOCTHU BpAIICHUS, UX CEUEHUS
B TOM 4YHCI€ C  IOMOIIBIO
AJIEKTPOHHBIX  CPEACTB;  yYMEHHE
IIPUMEHSATH CBOMCTBA
FEOMETPUYECKHUX ¢buryp,
CaMOCTOSITENIBHO  (pOpMYJIUPOBATH
OlpeneNieHusl U3y4yaeMbIX (uryp,
BBIIBUTATh THIIOTE3bl O CBOMCTBAaX U
NPU3HAKAX T'e€OMETPUYECKUX (Uryp,
000CHOBBIBaTh WJIM ONPOBEPraTh HX;
yYMEHHE MPOBOJUTH KJIACCH(PUKALINIO
buryp mo paszIuYHBIM IpHU3HAKaM,
BBITIOJIHATh HE00XO0IuMbIe
JIOTIOTHUTEIIbHbIE TOCTPOCHUS

IT18

UCIIOJIb30BaTh
npu peleHnn
CTEPEOMETPHUUECK
ux 3a1a4
TUTAHUMETPHYECK
ve Qaktel U
METO/IbI;
MIPUBOIUTH
JI0Ka3aTelbHbIC
paccyKacHHus B
XO[Ie  pelIeHHS
3a1a4

[IpakTnueckas
pabora

DK3aMeH

yMEHHE  CBOOOIHO
MOHATHSAMH:  ITUIOIIATh  (DUTYPBI,
0o0beM (UTyphbl, BEJIUYMHA YIJIA,
paccTosiHUE OT TOYKH JI0 TUIOCKOCTH,
paccTosiHUe  MEXAY  MPSMBIMH,
paccTossHUE MEXJIy IUIOCKOCTSIMH,
ILUIOIIAAb cdepsl, IUIOIAAb
MOBEPXHOCTH IHUPAMHUIBI, MPU3MBI,

OIIepUpOBaThH

119

BBIYUCIIATH
VR (011620107 u
00BEMBI
MIPOCTPAHCTBEHH

BIX QUTYD

IIpaxTueckas
paborta

DK3aMeH
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LWIMHIpa, KOHyCa, IIapa; yMEHHE

HaXOJUTh  OTHOILIEHHE  OO0BEMOB

MOJ00HBIX (DUTYP

yMEHHME omnepupoBaTh mnoHatusMu: | [120 MCIIOJIb30BaTh Pedepar DK3aMeH
JIBUOKEHUE, MapaJuIeIbHbIA MEPEHOC, npu pewennu | [IpakTuueckas
CUMMETpUs Ha IUIOCKOCTH MU B cTepeoMeTpuueck | pabota
MIPOCTPAHCTBE, MOBOPOT, nux 3a1a4y
npeoOpa3oBaHus noaoous, TUTAHUMETPHYECK

no1I00HbIE (UTYPBI B TIPOCTPAHCTRBE; ne  Qaktel U

yMEHHE paclo3HaBaTh paBHbIE U METO/IBI;

noJo0HbIe (UTYpPBI, B TOM YHCIE B MIPUBOJIUTH

MpUpOJIe, HCKYCCTBE, apXUTEKTYpE; J0Ka3aTeNNbHbIE

yMEHUue HCIIOJIb30BaTh paccyXaeHuss B
reoMeTpHUYecKue OTHONICHHS,; XOJle  peleHus

HaXOJIUTh reOMETPUUECKUE 3a1a4

BEJIMYMHBI ([JIMHA, YTOJI, TUIOLIAlb,

0o0beM) TMpu pemieHUuH 3aaad U3

IpYruX Yy4eOHBIX TMPEAMETOB U U3

peaabHOM XKU3HU

yMeHHe cBoOOmHO  omepupoBath | [121 peuiath [IpakTrueckas DK3aMeH
MOHSATUSIMU: MPSIMOYTOJIbHAS pocTeime pabora
cucrtema KOOpJHHAT, BEKTOD, 3a1a4mn B

KOOPJMHATBHI TOYKH, KOOPJAHHATHI KOOpJAMHATAX, Ha

BEKTODa, cyMMa BEKTOPOB, BEKTODBI.

MPOU3BEJICHUE BEKTOpa Ha YHUCIIO, Beruucaste

pa3joXkeHue BeKTopa 1o 0Oasucy, onpeAenuTenu 2

CKaJIsipHOE MIPOU3BEJICHUE, U 3 MOpsIKOB

BEKTOPHOE  MPOW3BEJACHUE,  YyTrol

MEXIY BEKTOpaAMU; yMEHUE

HCIIOJIb30BaTh BEKTOPHBIN u

KOOPJMHATHBIA METOJ| JUJISl pelIeHus

FeOMETPUUECKUX 3aJady M 3a/Jay U3

JIPYTHX y4eO0HBIX MPEAMETOB;

ONEepUpPOBaTh MOHATHAMH: MaTpula

2x2 u 3x3, onpenenuTeab MaTPUIbI,

reOMETPUYECKUN CMBICJT

ONpeIeTUTENS

YMEHHME MOJCINpOBaTh peanbHble | [122 MCIIOJIb30BaTh Pedepar DK3aMeH
CUTyallud Ha S3bIKE MAaTEMAaTHKU; maremarnueckuit | [Ipakrtuueckas
COCTaBJISITh BBIPAKEHUS, YPABHEHUS, anmnapar npu | pabota
HEpPaBEHCTBA U HUX CHUCTEMBI IO MOJICIMPOBAHUU

YCIOBUIO  3a/layd,  HCCIeA0BaTh peabHbIX

MOCTPOEHHBIE MOJIENHN c IIPOLIECCOB

MCIIOJIb30BAaHUEM arlnapara anreOpsl,

UHTEPIPETUPOBATH MOJTyYECHHBIH

pe3yJbTaT; CTPOUTHh MaTEMaTHYECKHe

MOJeNn c MIOMOIIBIO

T€OMETPHUUECKUX MTOHSITHIA u

BCJIMYHMH, pCUIATh CBA3aHHBIC C HUMU

MpaKTUYECKHE 3aJaud; COCTABIISATH
BEPOSITHOCTHYIO MOJIETh u
WHTEPIPETHPOBATH MTOJTYYCHHBIN
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pe3yabpTar, peuars IIpUKIagHbIe
3a1a4un CpelcTBaMHU
MaTeMaTUYECKOTO aHajiu3a, B TOM
YUCJIE COILHAIbHO-YKOHOMHYECKOTO
1 (pU3MUECKOro Xapakrepa

yMEHHE  BBIOMpATh  HOAXOIALIMH
WU3YYEHHBI METOA Ui pelIeHus
3aJa4yd; [OHMMAaHWE 3HAYUMOCTHU
MAaTE€MAaTUKU B U3YYEHUU IIPUPOJHBIX
U OOIIECTBEHHBIX IPOLECCOB U
ABJICHUM; YMEHHE DPacIO3HABaTh
IIPOSIBJICHUE 3aKOHOB MAaTE€MaTUKU B
UCKYCCTBE, YMEHHE  IPUBOJIUTH
IIPUMEPBI MaTEeMaTHYECKUX
OTKPBITUA POCCUMCKON U MHUPOBOU
MaTeMaTUYECKON HAyKU

123

IIOHUMATh:
3HA4YCHHUC

MaTeMaTUYECKOH
HayKu i
pemieHus  3aaad,

BO3HHUKAIOIIUX
TEOpUHU
MPaKTHUKE;
MPUMEHEHUE
METOJ0B
aHam3y
HCCJIEIOBAaHUIO
MPOIECCOB
SIBJICHUHN
npupozae
00111eCTBE

B
n

=

=

=

Pedepar
[IpakTnueckas
paborta

DK3aMeH
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