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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 paboyux NporpaMm, B KOTOPBIX MPOQECCHOHAIbHBIE 00pa3oBaTEIbHBIC
OpraHu3alliy, peau3ylolue O00pa30BaTEIbHYI0 MPOrpaMMy CpPEIHEro OOIIEro
obpazoBanus B mnpeaenmax ocBoeHus OIIOII CIIO wna ©6a3e OCHOBHOTO OOIIETo
0o0pa3oBaHusl, YTOUHSIOT COJIepKaHHUE Y4eOHOro Marepuaja, Mmocie0BaTeIbHOCTh €ro
U3y4CHUS, pacupeesicHue y9eOHbIX 9acoB, BUJIBI CAMOCTOSTEIBHBIX padOT, TEMATUKY
pedepaToB (IOKIAA0B), UHANBUIYAIBHBIX MMPOEKTOB, YUYUTHIBAs CHENU(UKY MPOrpaMM
MOATOTOBKU  CIICIMAIIMCTOB CPEAHEro 3BEHA, OCBaMBaeMoll Tmpodeccur Win
CIEUHUAIBHOCTH.

2. OBIIAA XAPAKTEPUCTUKA YYEBHOI'O ITPEJIMETA

Martematuka siBisieTcst GyHAaMEHTAIbHBIM 00111€00pa30BaTeIbHBIM MTPEAMETOM
CO CJIOXKUBIIIMMCSI YCTOMYUBBIM COACPKAaHUEM U OOIUMU TPEOOBaHUSMHU K MOATOTOBKE
00yJaroIIXcs.

B mpodeccuoHanbHbIX  00pa30BaTENbHBIX  OpPraHMU3AlUAX, PEATHIYIOLIUX
00pa3oBaTEIbHYI0 MPOrPaMMy CPEIHEro 0011ero oOpa3oBaHUs B Mpeesiax OCBOCHUS
OIIOII CIIO na 6a3e 0OCHOBHOTO 00111eT0 00pa3oBaHus, U3yUYEeHUE MAaTEeMAaTUKU UMEET
CBOM OCOOEHHOCTH B 3aBUCUMOCTH OT PO NpohecCuOHATBLHOr0 00pa30BaHus.

I[Ipu ocBoenun crmenuansHOoCcTet  CIIO  TexHOmormuyeckoro  mpoduis
npodeccroHansHOrO 00pa3oBaHMsI MaTeMaTHKa H3ydaeTcsi Oojee yriayOneHHO, Kak
npodpuiabHas ydeOHas JUCLUMIUIMHA, YYMTHIBAIOIIAsi CHEUU(PUKY OCBAUBAEMBbIX
CIIELIMAJIbHOCTEMN.

OTO BBIpAXKAETCA B COJEPKAHUM OO0yUEHHUsI, KOJIMYECTBE YacOB, BBIJICISEMbIX Ha
U3YYCHHUE OTIETHHBIX TEM MPOTPAMMBbl, TIIyOMHE WX OCBOCHHSI CTyJIEHTaMH, 00beMe U
XapakTepe MPAaKTUUECKUX 3aHSATHH, BUAAX BHEAYJUTOPHON CaMOCTOATEIHHON padOThI
CTYJICHTOB.

OO0mume 1enn W3ydeHUs MaTEMaTUKH TPAJAUIIMOHHO PEaTN3yIOTCS B UYETHIPEX

HaIIPpaBJICHUAX !



1) oOuiee npeacTaBieHUe 00 UaEAX U METOJIaX MaTEeMAaTUKH;

2) HHTEJUICKTyaJIbHOE Pa3BUTHE;

3) OBJaJCHHE HEOOXOIUMBIMU KOHKPETHBIMU 3HAHUSIMU U YMEHUIMU;
4) BOCIIHTATEIBHOE BO3JICHCTBUE.

[Tpodunuzanus menel MaTeMaTH4eCcKOro oOpa3oBaHUsl OTPaXaeTcs Ha BbIOOpE
OPUOPUTETOB B OpraHu3alud ydeOHON  JesTenbHOCTH  oOywaromuxcs. [ns
TEXHOJIOTUYECKOTOo Tmpoduiis mnpodeccuoHanbHOro o0pa3oBaHus BBIOOp Lieliei
CMEIlaeTcss B MparMaTH4ecKoM HaIpaBICHUH, MPEIyCMAaTPUBAIOLIEM YCUJICHUE H
paciMpeHre NPUKIATHOTO XapaKTepa HW3YyYCeHUsS MAaTeMaTHUKH, MPEHMYIICCTBCHHON
OpHUEHTAIINH HA AJITOPUTMHUYECKHUI CTHIIh MIO3HABATEIHHON ACSITEEHOCTH.

N3ydyeHne mareMaTHKd Kak TpOGUIBHOTO 0011e00pa3oBaTeIbHOr0 y4eOHOTO
npeaMeTa, YYWUTBHIBAIOIIETO CHEIU(PUKY OCBAaWBAEMbIX CTYICHTAMH CIEIHAIBHOCTH

CIIO, oOecnieunBaeTcs:

. BBIOOPOM pa3IMYHBIX MOAXO0/I0B K BBEJICHHUIO OCHOBHBIX MOHSTHIA,

. dbopMupoBaHHEeM  CHUCTEMBl  y4e€OHBIX  3aJlaHHi, 00eCIeUnBaIOIINX
3¢ (PEeKTUBHOE OCYIIECTBICHUE BEIOPAHHBIX IEJIEBBIX YCTAHOBOK;

. o0OoraiieHueM CHeKTpa CTUJed Yy4eOHOW JeATeNbHOCTH 3a CYET
COTJIaCOBaHUSI C BEAYUIMMH JCSATEIbHOCTHBIMU XapaKTEPUCTUKAMU BBIOpPAHHOM
CIEUATBHOCTH.

[IpodunbHas cocTaBisiomas OTpaxaercs B TpeOOBaHMSIX K TMOJATOTOBKE

00yyYaroImxcs B YacCTH:

. oOmel cucTeMbl 3HAHWM: CcoOAepXKaTelbHbIE MPUMEPHI HCIOIb30BaHUS

MaTEeMaTUYECKUX AN U METOJ0B B IPO(HECCUOHATBLHOM 1eATENbHOCTH;

. YMEHUH: pa3auyve B ypOBHE TPEOOBAaHUN K CIIO)KHOCTH INPUMEHSIEMBIX
aJrTOPUTMOB;
. IPAKTUYECKOTO HCIOJB30BAHUS TMPUOOPETEHHBIX 3HAHMA W YMEHHIA:

WHIMBUIYAIbHOTO Y4YeOHOrO OmNbITa B TIOCTPOCHUM MAaTEMaTHYECKUX MOJIETIEH,
BBITIOJTHEHUHU HCCIIEI0BATEIILCKUX MPOEKTOB.
Takum o6pa3om, peanuzanus coepkaHusl yueOHOTO MpeMeTa OPUECHTUPYET Ha

NPUOPUTETHYIO POJIb MPOIECCYATbHBIX XapaKTEPUCTUK YUEOHON pabOThI, 3aBUCAILIUX OT
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npoduias MpodheCCHOHAIBHOTO 00pa30BaHUs, TOJYYSHHUS OIbITa HCIIOJIb30BaHUS
MaTEMaTUKH B COJIEPKATCIBbHBIX W MPOPECCHOHAIBHO 3HAYMMBIX CHTYAIUSX I10
CpaBHEHUI0O C (HOpPMaANTHHO-yPOBHEBBIMH  PE3yJIbTATUBHBIMA  XapPAKTEPUCTUKAMU
o0yueHus.

Conepxanue yuyeOHOTO MpeaMeTa pa3padoTaHO B COOTBETCTBUU C OCHOBHBIMU

COACPIKATCIIbHBIMUA JIMHUAMU O6y‘-IeHI/I$I MaTCMATHUKCE!

. anreOpanyeckasl JIMHUSA, BKJIIOYAIOL[ash CHCTEMAaTU3alMI0 CBEIEHUH O
YHUCIIaX; U3yYEHHE HOBBIX M OOOOIIEHHE paHee M3YyYECHHBIX Olepanuil (BO3BEIEHUE B
CTEINEHb, U3BJICUCHUE KOPHS, JIOTapu(pMUPOBAHUE, CUHYC, KOCUHYC, TAHT€HC, KOTAHT'€HC
U oOpaTHble K HUM); M3YYEHHE HOBBIX BHJIOB YMCIIOBBIX BBIPDAXKEHHH U (HOPMYI;
COBEPILIEHCTBOBAHUE IPAKTUYECKNX HABBIKOB M BBIYMCIIUTEIBHON KYJIBTYPbI, PACIIUPEHUE
U COBEpLICHCTBOBAHUE AIreOpandyeckoro ammnapaTta, cOpMHUPOBAHHOTO B OCHOBHOM
IIKOJIE, U €r0 NPUMEHEHUE K PEILICHUIO MAaTEMAaTUYECKUX U MPUKIIAIHBIX 3a7a4;

. TEOPETUKO-(QYHKIIMOHANIbHASL JIMHUS, BKJIIOYAIOIIAs CUCTEMAaTH3alMI0 U
paciidpeHre CcBeJeHUH O (QYHKIMSIX, COBEPILICHCTBOBAaHUE TpadUUECKUX YMEHUH;
3HaKOMCTBO C OCHOBHBIMH HJI€SIMU U METOJIaMU MaTEeMaTHYECKOro aHaiu3a B o0beMe,
HO3BOJISIOIIEM HCCIEAOBATh AJIEMEHTapHble (QYHKIMM U pelaTrb I[pOCTEHIINe
reoMeTpuyeckue, (PU3NUEeCKue U Apyrue NpUKIagHble 3a1a4u;

. JIVHYSL YPaBHEHUI U HEPABEHCTB, OCHOBAHHAS HAa IIOCTPOEHUH U UCCIIEA0BAaHUN
MaTeMaTUYECKUX  MOJENEH, Mepecekarolasics C anreOpaudeckol M TEOPETUKO-
(YHKIIMOHAILHOM JIMHUSIMA W BKJIFOYAIOLIAsl Pa3BUTHE U COBEPIICHCTBOBAHUE TEXHHUKH
anreOpandyeckux MpeoOpa3oBaHUN Ui PELICHUS] YPaBHEHWUM, HEPABEHCTB U CHUCTEM;
(opmHpoBaHKE CIOCOOHOCTH CTPOUTH M CCIIEI0BATh MPOCTEHIIINE MATEMATUYECKIE MOCTTU
IPY pELICHNH NPUKJIAJIHBIX 3a/a4, 337a4 U3 CMEXHBIX U CHEUAIBHBIX JUCLUUIUINH;

. reoMeTpUUeCKasl JIMHUS, BKIIOYAIONIAs HarJIAHbIE TIPEACTaBICHUS O
NPOCTPAHCTBEHHBIX (UIypax W H3YYEHHE HX CBOWCTB, (DOpMHpOBaHHME U pa3BUTHE
IPOCTPAHCTBEHHOTO BOOOPAKEHUS, PA3BUTHE CIOCOOOB N€OMETPUYECKHX H3MEpPEHUH,
KOOPJIMHATHOTO U BEKTOPHOT'O METOOB JUIsl PEIICHHUS] MAaTEMAaTUYECKUX U MPUKIATHBIX
3ajad4;

. CTOXAaCTHYCCKaA JIMHUA, OCHOBAHHAA HA PAa3BUTHUHN KOM6I/IHaT0pHI>IX YMCHHﬁ,
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IPE/ICTABICHUI O BEPOSITHOCTHO-CTATUCTUYECKUX 3aKOHOMEPHOCTSIX OKPY KAIOIIEro
MUpA.

B mmamax  mporpamMmbl  ydeOHBI ~ MaTepwal — NpeAcTaBieH B (opme
Yepeayronierocs pa3BepThIBAHUS OCHOBHBIX COJIepKaTeNIbHBIX JTUHUN
(anreOpanueckol,  TEOPETUKO-(QYHKIMOHATHLHOM, ypaBHEHMH U  HEPABEHCTB,
reOMETPUUYECKOM, CTOXaCTUYECKOW), 4YTO TMO3BOJIAET THUOKO HCHOIb30BaTh HX
pacnoiokeHUE U B3aUMOCBSI3b, COCTABIIATh pabOUMii KaJeHAAPHBIN TUIaH, MO-Pa3HOMY
yepeays yueOHble TeMbl (TJaBbl yueOHHKA), YUYUTHIBaS Poduib MpodheccnoHaIbHOTO
oOpazoBanus, crienuduxy ocauaemoit mpodeccun CIIO wnmu cnenuansHoctu CIIO,
rITyOUHY U3y4eHUs] MaTepuania, ypoBeHb MOATOTOBKH CTYACHTOB 1O MPEAMETY.

[Ipennaraembie B TeMaTHUECKUX IJIaHAX pa3HbIE 00ObEMBbI Y4eOHOTO BpEMEHH Ha
U3y4YeHUE OJHOW M TOW K€ TeMbl PEKOMEHIYETCS HCIOIb30BaTh JJIsi BBINOJTHEHUS
pa3nnyHbIX y4eOHBIX 3amaHuil. Tem caMmbIM paznuuusi B TpeOOBaHMAX K pe3ysibTaTaM
00y4yeHHUs IPOSABATCA B YPOBHE HABBIKOB 110 PELLIEHUIO 33]1a4 U OIBITE CAMOCTOSITENbHOM
padoTHI.

N3yuenne  oOmeoOpa3oBaTenbHOW  ydeOHOro  mpenMera «MareMaTukay
3aBepIlaeTcs MOJIBEICHUEM HUTOroB B (hOopMe HSK3aMeHa B paMKax MPOMEXKYTOUHOU
aTTecTaluu CTyAEeHTOB B mpouecce ocBoeHusi ocHoBHOM OIIOII CIIO ¢ monyueHunem
cpeanero obmiero oopazosanus (ITIIKPC, IITICC3).

B pasnene nporpammsl «CojepkaHue y4eOHOro MpeamMeTay KypCUBOM BbIJEICH

Marcpuall, KOTOpBIﬁ P N3YyUYCHUU MATCMATUKHN KOHTPOJIIO HC ITOJICKHUT.

3. MECTO YYEBHOI'O ITPEIMETA B YYEBHOM IIJIAHE

VYueonniii npeqmer OVYIL.03.Y «MatemaTtuka» gBisieTcsi y4€OHBIM MPEIMETOM
o0s3aTenbHOM npeameTHoM obnactu «Maremaruka u nHpopmarukay GI'OC cpennero
o0mero o0pa3oBaHus W M3y4aeTcsl B 00IMIeo0pa3oBaTeIbHOM IUKIIE YIeOHOTO TIaHa
OIIOIT CITO na 6a3e OCHOBHOro O0mIEr0 0Opa30BaHUS C IMOJIYYEHUEM CPETHErO

obmero oopazopanus (IITICC3).



B yue6nbix mianax [MIICC3 mecto yuebHoro npenamera «MaremaTHKay B COCTaBe
o0ImMX Y4YeOHBIX NPEAMETOB, O00S3aTEIBHBIX JJISI OCBOCHHUS TEXHOJOTHYECKOTrO

poduiIst IpodheCCHOHATEHOTO 00pa30BaHUS.

4. INIAHUPYEMBIE PE3YJIbTATBI OCBOEHHUSA YYEBHOI'O ITIPEJIMETA
OcBoenne coaepxkanusi yueOHoro mnpeamera OVYIL03.Y «Marematuka»

o0ecreunBaeT JOCTIKEHHUE CTYACHTAMU CIICTYIONTUX Pe3yabTaTOB:

JUYHOCHIHbIX.,

JI.1 chopmMupoBaHHOCTh TpakJAaHCKOW MO3UIMU OOyYaromerocs Kak aKTUBHOTO U
OTBETCTBEHHOTO WJIEHA POCCUIMCKOTO OOIIECTRA;

JI.6 yMeHHEe B3aMMOJIECTBOBATH C COLMAIbHBIMU MHCTUTYTaMH B COOTBETCTBHM C HMX
(GYHKIUSMHU ¥ Ha3HAYCHUEM;

JI.8 chopMHUPOBAHHOCTh POCCUHCKOM TPaKIAHCKOW WJICHTUYHOCTH, NaTPUOTHU3MA,
YBaXKEHHS K CBOEMY HApOJy, YyBCTBA OTBETCTBEHHOCTH mepea PoamHo#, ropaocTu 3a
CBOM KpaH, CBOW PoauHy, CBOM S3bIK W KYJIbTYPY, HNPONUIOE W HACTOAIIECE
MHOT'OHAIIMOHAIBHOTO Hapoaa Poccuu;

JI.11 oco3Hanue AyXOBHBIX HEHHOCTEN POCCUKUCKOrO HAPOAa;
JI.12 chopMHUpOBaHHOCTH HPABCTBEHHOTO CO3HAHUS, ’TUYECKOTO TTOBEICHNS,
JI.14 oco3HaHue TUYHOTO BKJIaJa B MOCTPOCHUE YCTOMYMBOTO OYAYIIEro;

JI.16 »scTeTHueckoe OTHOLIEHHWE K MHPY, BKIIOYas J3CTETHKY ObITa, HAYYHOTO U
TEXHUYECKOTO TBOPUECTBA, CIIOPTA, TPy/Ja M OOIIECTBEHHBIX OTHOIICHUH;

JI.20 copMHupOBaHHOCTH 30POBOTO U 0€30MacHOro o0pasa >KM3HU, OTBETCTBEHHOIO
OTHOIIEHUS K CBOEMY 3JI0POBBIO;

JI.23 rOTOBHOCTH K TPY/Y, OCO3HAHUE IIEHHOCTH MAacTEPCTBA, TPYI0JII00HE;

JI.25 wHTepec k pasznuuHBIM chepaM TpodecCHOHATHLHON NeATeTbHOCTH, YMEHUE
COBepIIaTh OCO3HAHHBIN BBIOOP Oyayuiel nmpodeccuu U peann3oBbIBATH COOCTBEHHBIC
KU3HEHHBIE TUTaHbI,

JI.26 TOTOBHOCTB M CIIOCOOHOCTH K 00OpPa30BaHUIO M CaMOOOPa30BaHUIO Ha MPOTHKCHUH
BCEH KM3HU;

JI.27 cpopMUpOBaHHOCTH IKOJOTUIECKON KYJIbTYPhl, TOHUMAHHUE BIUSHUAS COIUATHHO-
HKOHOMUYECKHUX MPOLIECCOB HA COCTOSIHUE MPUPOTHON U COLUANBHOMN Cpefibl, OCO3HAHUE
100aJIBbHOIO XapakTepa SKOJIOTMYECKUX MPodIieM;

JI.28 1ulaHMpOBAaHME M OCYIIECTBIEHHUE IEHCTBUM B OKpY’)KAIOLIEH Cpele Ha OCHOBE
3HaHUSA LeJIed yCTONYMBOTO pa3BUTHS YEJIOBEUYECTBA;

JI.32 chopMupOBaHHOCTH MUPOBO33PEHHSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO



pa3BUTHS HAyKW W OOINECTBEHHOW TMPAKTHKH, OCHOBAHHOTO HA JHUANIOTe KYJIBTYD,
CIIOCOOCTBYIOIIET0 OCO3HAHUIO CBOETO MECTA B MOJUKYJIHTYPHOM MUDE;

JI.33 COBEpPLICHCTBOBAHME S3BIKOBOM M YHUTATEIbCKOW KYJbTYpbl KakK CpEICTBa
B3aMMOJICHCTBHS MEXY JIFOAbMU U MO3HAHUS MUPA;

J1.34 oco3Hanue OCHHOCTHU HaquOﬁ ACATCIIBHOCTH, TOTOBHOCTH OCYHICCTBIIATDH
IMPOCKTHYIO U UCCICAOBATCIILCKYIO ACATCIIbHOCT HHAUBUAYAJIBHO U B I'PYIIIIC,

MemanpeomemHnbLx:
M.1 camocToATEIbHO (POPMYTUPOBATH U AKTYaTH3UPOBATH MPOOJIEMY, pacCMaTpUBATh
€€ BCECTOPOHHE;

M.2 ycTaHaBIMBaTh CYIICCTBCHHBIM NPH3HAK WM OCHOBAaHUS IS CpPaBHCHUS,
KJaccuuKanuy U 0000IeHHUS;

M.4 BBISBIIATH 3aKOHOMEPHOCTH U IPOTUBOPEUHUS B PACCMATPUBAEMBIX SBJICHUSX;

M. 12 BBISABAATH NIPUUNHHO-CIIEICTBEHHBIE CBA3U U aKTyaJU3UPOBATh 3a/1a4y, BbIIBUTATh
TUIIOTE3Y €€ PELICHMS], HAXOAUTh apTyMEHTBI IS 10Ka3aTeIbCTBA CBOMX YTBEPIKICHHM,
3a/1aBaTh [MAPAMETPHI U KPUTEPUU PEILICHHUS;

M.13 AHAJIM3UPOBATH IMOJYUYCHHBIC B XOAC PCIICHHA 3add4Uu PC3YJIbTAaTbl, KPUTHYICCKH
OOCHHUBATDb UX JOCTOBCPHOCTDL, IIPOIHO3UPOBATh H3MCHCHHUC B HOBBIX YCIIOBHAX,

M.17 yMmeTh TEpEeHOCUTh 3HAHWS B IIO3HABATEIBHYI0O M TIPAKTHYECKYIO 00JIacTh
KU3HEICSITETbHOCTH;

M.18 ymeTh MUHTErpUpOBaTh 3HAHUS U3 PA3HBIX MPEIMETHBIX 00JIacTel;

M.21 BrnajgeTh HaBBIKAMH TOJy4eHHs] MHGOPMAIMM M3 HWCTOYHHKOB PAa3HBIX THIIOB,
CaMOCTOSITEJIBHO OCYIIECTBJISITh ITOMCK, AHAIU3, CUCTEMATU3ALMIO U HWHTEPIPETALMIO
uHGOPMAITIHU PAa3IMIHBIX BUIOB U (DOPM MPEICTABICHUS;

M.22 co3naBaTh TEKCTHI B Pa3IMYHbIX (hopMaTax ¢ y4eTOM Ha3HauyeHHsI MH(OpMAIUU U
LEJIEBOM ayJUTOPUH, BbIOMpasi ONTUMAIbHYIO (POpMY IIPEICTABICHUS U BU3yallU3alliu;

M.23 OOCHHUBATL OOCTOBCPHOCTDH, JICTUTHUMHOCTD I/IH(i)OpMaI_[PII/I, €C COOTBCTCTBHC
IIPpaBOBBIM U MOPAJIbHO-3THYCCKUM HOpMaM;

M.26 ocymiecTBIsTh KOMMYHHUKAIIMIO BO BCeX chepax KU3HU;
M.28 BnafieTh pa3IudHBIMU CIIOCOOaMU OOIIIEHHS U B3aUMOICHCTBUS;
M.29 apryMeHTUpOBaHHO BECTU JUAJIOT, YMETh CMArYaTh KOH(QIMKTHBIE CUTYallUH;

M.30 pa3BepHYTO U JIOTUYHO U3J1araTh CBOKO TOUKY 3pEHUS C UCTIOJIb30BAHUEM SI3bIKOBBIX
CPEICTB;

M.31 moHMMATh W HCHOJB30BaTh MPEHMYIIECTBA KOMAHIHOW W WHAMBHUIYyaJIbHON
paboTHI;

M.33 npuHHUMAaTh €U COBMECTHOM AESITEIbHOCTH, OPraHU30BBIBATh U KOOPJIMHUPOBATH
JEUCTBUS TIO JOCTUKEHHIO: COCTABIIATH IUIAH JICVCTBHUM, PACIPEACIATh POJIUA C YUYETOM
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MHEHUN yYaCTHUKOB O0CYK/IaTh PE3yIbTaThl COBMECTHOM pabOTHI;

M. 34 oneHuBaTh Ka4eCTBO CBOETO BKJIaJa M KaXKIOTO YYaCTHHKA KOMaHIbI B OOIIUi
pe3yabTaT Mo pazpadOTaHHBIM KPUTEPHSIM;

M 39 camoCTOATENHHO COCTABIATH IUIAH PEHICHHUS MPOOJIEMbl C YYETOM HMEIOIIUXCS
pecypcoB, COOCTBEHHBIX BO3MOKHOCTEH U MPEANOYTECHU;

M 40 naBaTh OIIEHKY HOBBIM CUTYalIHsIM;

M 42 nenath 0CO3HaHHBIM BBIOOp, APryMEHTHPOBATH €ro, OpaTh OTBETCTBEHHOCTH 3a
pelIeHuE;

M43 oneHuBaTh NPUOOPETEHHBIH OIBIT;

npeomemuulx:
I1.1 ymeHue omnepupoBaTh MOHSATUSIMU: OINpPEICICHUE, aKCUOMA, TEOpPEMa, CIIEJCTBUE,
CBOWCTBO, TpHU3HAK, JOKA3aTeIhCTBO, PABHOCWIbHBIE (OPMYIUPOBKH; yMEHUE
dbopMyIHpoBaTh 0OPATHOE W MPOTUBOMOJIOKHOE YTBEPKICHUE, TPUBOIUTH TPUMEPHI U
KOHTPIIPUMEPHI, HUCIOJIb30BaTh METOJI MaTEMaTHUYEeCKOW HWHIYKIMU; TPOBOJUTH
JIOKa3aTeIbHbIE PACCyXJCHUS TMPU PEIICHUH 3a/a4d, OLECHUBATH JIOTHYECKYIO
MPaBUIBHOCTh PACCYXKICHUM;

[1.2 ymeHue omepupoBaTh MOHATHUSIMH: MHOXECTBO, MOJIMHOXKECTBO, OINEpAIlMH HaJ
MHO)KECTBAMH; YMEHHE WCIIOIh30BaTh TEOPETUKO-MHOKECTBCHHBIN ammapaT Jis
OIHMCaHUs peabHBIX MPOIIECCOB M SBICHUH MPH PEIICHUH 3a7a4, B TOM YUCIIE U3 IPYTUX
y4€OHBIX NMPEIMETOB;

I1.3 ymeHue omepupoBaTh MOHATUSMU: Tpad, CBsI3HBIN Tpad, AepeBo, UK, rpad Ha
IUIOCKOCTH;, YMEHHE 3aJaBaTb M ONKCHIBaTh Tpadbl pa3IUYHBIMU CIIOCOOAMU;
UCIIOJIB30BaTh Tpadbl IpH PEIICHUH 3a]1a4;

[1.4 ymenne cBOOOAHO OMEPUPOBATH MOHATUSIMH: COUYETAHWE, MEPECTAHOBKA, YHCIIO
COYETaHUM, YUCIO TMepecTaHOBOK; OuHoM HplOTOHA; yMeHHE  TNPUMEHSTH
KOMOUMHATOPHBIE (DAKTHI ¥ PACCYKJICHUS JJIS PELICHUS 3a]1ay;

I1.5 ymenue onepupoBaTh MOHATUSAMU: HATYpaJIbHOE YHCIIO, LEI0E YHUCIO, OCTATOK IO
MOJyJII0, PALMOHAIBHOE YHUCIIO, MPPALMOHAIBHOE YHCIO, MHOXECTBA HATYpaJbHBIX,
LENbIX, PAlMOHAIBHBIX, JIEHCTBUTEIBHBIX YHUCEI; YMEHHUE HCIOJIb30BaTh MPU3HAKU
J€JIMMOCTH, HAUMEHBIINK OOLIUI JeNuTeab U HauOoJbllee o0liee KpaTHOE, aIrOPUTM
EBkinaa npu pemeHuu 3aad; 3HaKOMCTBO € Pa3JIMYHbIMU [TO3ULMOHHBIMU CUCTEMaMU
CUHCIICHMUS;

I1.6 ymenue cBOOOIHO OTIEpUPOBATH MOHSATUSMU: CTETICHB C LIETBIM TTOKa3aTesieM, KOPEHb
HaTypaJbHOM CTENEHHW, CTEINEHb C palUOHAJIbHBIM II0KA3aTelIEM, CTENEHb C
JIEHCTBUTEIHHBIM (BEIIECTBEHHBIM) MTOKa3aTeNieM, JorapudM 4rciia; CUHYC, KOCUHYC U
TAHT'€HC MTPOU3BOJIBHOIO YUCIIA;

[1.7 ymeHnue omepupoBaTh MOHITUSIMH: TOXIECTBO, TOKIECTBEHHOE MpeoOpazoBaHUE,
YPaBHEHHE, HEPABEHCTBO, CHCTEMA YPAaBHEHWHW W HEPABEHCTB, PAaBHOCHWIBHOCTH
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YPAaBHEHUM, HEPABEHCTB U CUCTEM; PALIMOHAIbHBIE, HPPALMOHAIBHBIE, [IOKA3aTEIIbHBIE,
CTENEHHbIE, JIOTapU(PMUUECKHE, TPUTOHOMETPUUYECKHE YpaBHEHUS, HEPAaBEHCTBA MU
CUCTEMBI; YMEHME PEIIaTh YPABHEHUS, HEPABEHCTBA U CUCTEMBI C IIOMOILBIO Pa3JIMYHBIX
IIPUEMOB; pEIIaTh YPABHEHUS, HEPABEHCTBA M CUCTEMBI C IIApAMETPOM; NPHUMEHSATH
YPaBHEHMsI, HEPABEHCTBA, UX CUCTEMBI JUISl PEIICHUS MAaTEMAaTUYECKUX 3a1a4 U 3a/1a4 U3
pa3nuYHbIX 00JaCTEN HAYKU U peajbHOM KU3HU,

[1.8 ymenue onepupoBath NOHATHUSAMU: Tpaduk (yHKIUM, oOpaTHas QYHKUHUA,
KOMITO3UIIMS (YHKIWHA, JWHEWHas QYHKIWS, KBagpaTHYHas QYHKIHUS, CTETICHHAS
byHKIMS C I[eNbIM  [OKa3aTejieM, TPUTOHOMETpuueckue (QyHKIUU, oOpaTHbIS
TPUTOHOMETpHUUYECKHE PYHKIINH, TIOKa3aTeIbHas U Jorapudmudeckas GyHKIUN; yMEHUE
CTPOUTH Tpapuku (PyHKIIHI; BBITIOITHATH IPeoOpa3zoBanus rpa@uKkoB (QyHKIIHM;

I1.9 ucnonw3oBath rpaduKy NpHU U3YYEHUU MPOILECCOB U 3aBUCUMOCTEH, NMPHU PEIICHUN
3alady M3 JAPYrHX YYeOHBIX MPEIMETOB M 3a]ad U3 PeajbHON KU3HU; BBIPAXKAThH
dbopMyramMu 3aBUCUMOCTU MEXKy BEIMYNHAMU;

I1.10 ymeHue onepupoBaTh MOHATHSIMHU: YETHOCTh (DYHKIIUHU, IEPUOIUYHOCTH (DYHKIIUH,
OTPaHUYCHHOCTh  (DYHKIIMM, MOHOTOHHOCTh (YHKIHH, OJKCTpEMyM  (YHKIIUH,
HauOOJIbIIICE ¥ HaUMEHbIIIEEe 3HAYCHUE (DYHKIIMM HA MPOMEXKYTKE;, YMEHHE MPOBOIUTH
uccieoBanne QyHKIUY;

I1.11 ymMeHue ncnonb30BaTh CBOWCTBA U rpaduku GYHKUMHA JIJIs PEIICHHs] YPAaBHEHUI,
HEPAaBEHCTB M 33Jad C IapamMeTpaMu; HM300pakaTb Ha KOOPAMHATHOM IUIOCKOCTH
MHOJKECTBA PELICHUN YPAaBHEHUM, HEPABEHCTB U UX CUCTEM;

[1.12  ymenue cBOOOAHO  OMEPUPOBATH  MOHATHSAMHU:  IOCIEIOBATEIBHOCTb,
apudmeTnyecKkas nporpeccus, reoMmeTpuyeckas mporpeccusi, 0€CKOHEUHO yObIBaroas
FEOMETPUYECKAS] MPOrPECCUSL; YMEHUE 3a/1aBaTh IMOCIEA0BATEIBHOCTH, B TOM YHUCIE C
MOMOIIBIO PEKYPPEHTHBIX (POPMYIT;

I1.13 ymeHue oneprupoBaTh MOHATUSMU: HETPEPHIBHOCTH (DYHKIINU, ACHMIITOTHI Ipaduka
dbyHKIIMU, TIepBasi ¥ BTOpas Mpou3BoAHas (YHKIHUU, TEOMETPUUYECKUNA U (HU3HUECKUI
CMBICT TPOU3BOAHOM, NepBOOOpa3Has, ONpeAeNCHHbIH WHTErpai; yMEHHUE HaXOAMThb
acuMnToOThl rpaduka (YHKIMHA; YMEHHE BBIUMCIATH TMPOU3BOIHBIE  CYMMBI,
IPOU3BECHUS, YaCTHOTO ¥ KOMMO3UIMU (YHKIINNA, HAXOAUTh YPaBHEHUE KacaTeIbHON
K rpaduky QyHKIUY;

[1.14 yMeHue uCHNONB30BAaTh MPOU3BOAHYIO IS HCCIEAOBaHUSA (DYHKIUH, A
HaxXOXKJICHUS HAWJIy4YllIer0 pEIIEHUS B NPUKIAAHBIX, B TOM YMCIE COLMAIBHO-
SKOHOMHUYECKUX MU (PU3MYECKUX 3aJayax, JUisl ONpeNeNieHUuss CKOPOCTU U YCKOPEHUS;
HaXOJUTh TUIOIAAM M O0BEMBI (PUTYp C MOMOUIBIO MHTETpalia; MPUBOAUTH IMPUMEPHI
MaTEMaTUYECKOT0 MOICIIMPOBAHUS C TIOMOIIBIO TU(DPepeHIINabHBIX YPaBHEHU;

II.15 YMCHHUC OIICPHUPOBATh IMOHATHAMH: KOMIUICKCHOC YHCIIO, COIIPSAKCHHBIC
KOMIUICKCHBIC YHCJIa, MOAYJIb H aprymMCHT KOMIIJICKCHOI'O 4YHCJIA, (bopMa 3aIIucu
KOMIIJICKCHBIX YHCCI (FGOMeTpI/I‘{GCKaﬂ, TPUTOHOMCTPHUUCCKAA U anre6pa14qe01<a;1,);
YMCTb IIPONU3BOJNUTDH apI/I(bMeTI/I‘-IeCKHe ,HCI;'ICTBHH C KOMIIJICKCHBIMHA YU CJIaMU; IIPUBOAUTD
IMPUMCPHI UCITIOJb30BaHUA KOMIIUICKCHBIX YHUCCII;
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[1.16 ymeHue omnepupoBaTh MOHATUSIMU: CpeaHee apUPMETHUYECKOe, MeIuaHa,
HauOoJblllee ¥ HAMMEHbIIEe 3HAUeHMsI, pa3Max, JUCIEePCUs, CTAaHIAPTHOE OTKJIOHEHHE
JUISl OTIMCAHUS YUCIIOBBIX JAHHBIX; YMEHUE UCCIEA0BATh CTATUCTUYECKUE JaHHBIE, B TOM
qHclie C MPUMEHEHUEM TpaUIecKUX METOJIOB U AJIEKTPOHHBIX CPENCTB; TpadudecKu
UCCIIEJIOBAaTh COBMECTHBIC HAOMIOJEHUS C TMOMOIIBI0 JHarpaMM pacCeHBaHUS H
JIMHEWHOU PErpeCcCcuu;

I1.17 ymeHue HaXOAUTh BEPOSATHOCTH COOBITHMM C HMCHOJIB30BAaHUEM TIpadUUECKUX
METOJIOB; MPUMEHATHh [JIsl peleHus 3anad (OpPMYJbl CIOXKEHHS M YMHOXXECHHS
BEpPOSITHOCTEH, (OpMYJTy MOJTHON BeposATHOCTH, hopmyiy bepHyiin, KoMOMHATOPHBIE
(bakTbl U GOPMYIIbI; OLIEHUBATH BEPOSITHOCTH PEaJIbHBIX COOBITUI; YMEHUE ONEPUPOBAThH
NOHATUSMU: CIIy4dailHas BEJIWYMHA, PACIPENEICHHE BEPOATHOCTEHN, MATEMaTUYECKOE
OKHJIaHWE, TUCTIEPCUS] W CTAHJAPTHOE OTKIOHEHHUE CIy4YyalHOU BETWYHMHBI, (PYHKIIUU
pacrpeneneHus W IUIOTHOCTH PaBHOMEPHOIO, MOKAa3aTeIbHOTO W  HOPMAJIBHOTO
pacnpeneneHnii; YMEHUE MCIIOJIb30BaTh CBOMCTBA WM3YYEHHBIX PACIHPEICICHUN I
pelIeHus 3a1a4; 3HaKOMCTBO C TOHATHUAMHU 3aKOH OOJIBIINX YUCEI, METOAbI BHIOOPOUYHBIX
UCCIICJIOBAHMI; YMEHHE NMPUBOJAUTH IMPUMEPHI MPOSBICHUS 3aKOHA OOJBIINX YHUCEN B
NPUPOJIHBIX U OOIIECTBEHHBIX SBICHUIX;

I1.18 ymenue omepupoBaTh MOHATHUSAMH: TOYKA, IPsMasi, IUIOCKOCTb, IPOCTPAHCTBO,
OTPE30K, JIy4, INIOCKUH yTOJl, ABYIPAHHBIM YIOJI, TPEXTPAHHBIN yTOJ, IEPECEKAIOIINECs,
NapajuIeNIbHbIE U CKPELIMBAIOIIMECS MPSAMBIC, TAPAUIEIBHOCTh U NEPIEHANKYJIIPHOCTD
NPSAMBIX U IJIOCKOCTEH, YO MEXKIY MPSIMBIMH, YTOJI MEXKIY NPSAMOU U IJIIOCKOCTHIO,
YIOJl MEXAYy IUIOCKOCTSIMU; YMEHHME HCIOJIb30BaTh IPU PEUIEHUN 3a/1a4 HU3yYECHHbBIE
bakTbl U TEOpeMbl IUIAHUMETPHUM;, YMEHHUE OLEHUBATh pa3Mepbl OOBEKTOB B
OKPY’KaOIlEM MHpPE; YMEHHE OIEPUpPOBATh IOHATHAMHM: MHOTOIDAHHMK, CEYCHHUE
MHOTOTpaHHMKA, MPAaBUJIbHBIH MHOTOIpAaHHUK, MpU3Ma, NOUpaMuaa, ¢Qurypa Hu
NOBEPXHOCTh BpalleHMs], IWIMHAP, KOHYyC, Iap, cdepa, pa3BepTKa INOBEPXHOCTH,
CeyeHus KOHyca M LWIMHIAPA, IapajulesIbHblE OCH WM OCHOBAHHUIO, CEYEHHUA L1apa,
IUIOCKOCTh, Kacawmascs cdepbl, HNWIMHAPA, KOHYCa; YMEHHE CTPOUTbh CEUYCHHE
MHOTOTpaHHMKA; YMEHHE M300pakaTb MHOTOTPAHHUKH U MOBEPXHOCTU BPAILLEHUS, UX
CEYEHUs B TOM YMCJIE C IIOMOIIBIO AIEKTPOHHBIX CPEICTB; YMEHNUE IPUMEHATH CBOMCTBA
reOMETPUUYECKUX (DUTYP, CAMOCTOSTENbHO (HOPMYIHPOBATh OMPEACTICHUS H3Y4aeMbIX
(¢uryp, BBIIBUIaTh TUIIOTE3bl O CBOWCTBaX M IPU3HAKAX TE€OMETPUYECKUX QUryp,
000OCHOBBIBaTh WJIM OINPOBEPraTh MX; YMEHHE MPOBOAUTH KiacCU(UKALUIO (PUryp mo
pPa3IMYHBIM MPU3HAKAM, BBIIOJIHATH HEOOXOAMMBIE TONOJHUTEIbHBIE IOCTPOCHHUS;

I1.19 ymeHue cBOOOIHO OMEPUPOBATH MOHATUSAMHU: IIIOMIAAb PUTYPBL, 00bEM (UTYPBI,
BEJIMYMHA YIJIa, PACCTOSIHHE OT TOYKH JI0 TUIOCKOCTH, PACCTOSIHUE MEXKIY MPSMbIMHU,
paccTosiHuE MEX]y MIIOCKOCTAMH, IUIOIIAIb C(epbl, IUIOIIA b IOBEPXHOCTH MHUPAMU/IBI,
OpU3MBI, HIWIMHAPA, KOHYCA, 11apa; YMEHUE HAXOJUTh OTHOLIEHUE 00BEMOB MOI00HBIX

buryp;
I1.20 ymenue onepupoBaTh MOHATUSMU: ABUKCHUE, TAPAIJIEIbHBINA EPEHOC, CHMMETPHS
Ha TUIOCKOCTH M B TPOCTPAHCTBE, MOBOPOT, MpeoOpa3oBaHUs MOA00US, MOJ00HbBIE

¢burypsl B MpOCTPAHCTBE;, YMEHHUE PACIIO3HABATH PaBHBIC U MOAOOHBIE (UTYPHI, B TOM
4yyclie B IMPUPOAE, HUCKYCCTBE, apXUTEKTypE; YMEHUE HCMOJIb30BaTh T'€OMETPUUYECKHUE
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OTHOIIEHUS; HAXOJUTh T€OMETPUYECKUE BEJIMUUHBI (JTMHA, YTOJ, TJI0MAh, 00HEM) MIPU
pEIIeHNH 3a7a4 U3 IPYTUX yU4eOHBIX MPEAMETOB U U3 PeabHOM KU3HU;

[1.21 ymenue cBOOOIHO ONIEPUPOBATH MOHITUAMMU: MIPSIMOYTOJIbHASI CHCTEMA KOOPIMHAT,
BEKTOpP, KOOPAMHATBI TOYKH, KOOPAMHATHI BEKTOpPA, CyMMa BEKTOPOB, NPOU3BEICHUE
BEKTOpa Ha YHCJIO, pa3jokKeHHe BeKTopa IO 0a3ucy, CKaJIIpHOE INpPOU3BENEHUE,
BEKTOPHOE MPOMU3BEAECHUE, YTOI MEXAY BEKTOPAMU; YMEHHE HCIIOJIb30BaTh BEKTOPHBIN
Y KOOPAMHATHBIA METOJ ISl PEUICHUS T'€OMETPUYECKHMX 3a4ad M 3a4ad U3 JIPyTHX
y4eOHBIX MPEIMETOB; ONEPUPOBATH MOHATHAMU: MaTpuua 2x2 u 3x3, onpeneuTenb
MaTpHULbl, TEOMETPUUECKUN CMBICIT OIIPEACIIUTENIS;

[1.22 ymeHune MonenupoBaTh peajibHbIE CUTyallMd HA A3bIKE MaTEMAaTUKHU; COCTaBJISAThH
BBIPA)KEHUs, YPABHEHUS, HEPABEHCTBA M UX CUCTEMBI 10 YCIOBHIO 33Ja4H, UCCIEA0BATh
MOCTPOEHHBIE MOJIEM C HCIOJIb30BAHUEM ammapara aiareOpbl, WHTEPHPETUPOBATH
NOJIYYEHHBIA  pe3yJIbTaT, CTPOUTh MAaTeMaTUYECKHE MOJAEIH C  IOMOIIBIO
reOMETPUYECKUX ITOHATUM U BEJINYMH, PEIIATh CBA3aHHbIEC C HUMU PAKTUYECKUE 3aa4U;
COCTaBJISITb BEPOSITHOCTHYHK) MOJEIb W HWHTEPIPETUPOBATH IOJYYEHHBIA PE3YJIbTAT;
pelars MPUKIAJHBIE 33a4d CPEACTBAMUM MATEMAaTHYECKOTO aHajiv3a, B TOM YHCIIE
COIMAIIBHO-DKOHOMHYECKOTO ¥ (PU3UIECKOTO XapaKTePa,;

[1.23 ymeHue BbIOMpATh MNOAXOASAIIMI HM3YYEHHBIM METOJA [UIsl PELIEHUs 3aJayu;
NOHMMAaHUE 3HAYMMOCTH MAaTE€MAaTUKH B M3YyYEHHUH HIPUPOAHBIX M OOIIECTBEHHBIX
IIPOLIECCOB W SIBJICHWW; YMEHHE pAacClO3HABATh IPOSIBIICHHE 3aKOHOB MATEMAaTHUKHU B
MCKYCCTBE, YMEHHE NPUBOAUTH MPUMEPHl MATEMATUYECKUX OTKPBITHI POCCHICKOW H
MHUPOBOU MaT€MaTUYECKOU HAYKH.

5. COAEP’ KAHUE YYEBHOI'O IIPEIMETA

HaumenoBanue Conep:kanue ydyeOHOro marepuasa u GopmMbl OpraHu3anum
pa3aesioB M TeM AeATeIbHOCTH 00y4aAKIINXCH

Pasnen 1. Anredpa n Hayas1a aHaIHM3a

Tema 1. HarypaibHble u 11esbie uncia. [Ipumenenue npusHaxkos 0eiumocmu
Yuciia ¥ BLIYHCITICHUS yenvix yucen, HO/J u HOK, ocmamkos no mooymuwo, areopumma Eexnuoa
0151 peuteHus 3a0a4 6 Yeiblx YUCLax.

Panmonaneneie 4ncna. OOBIKHOBEHHBIE M JECSITUYHBIC JIPOOH,
MPOLIEHTHI, OECKOHEUHBIE TIepuoanYecKue aApodu. [lpumenenue opodeil u
NPOYEeHMOo8 Ol peueHUsi NPUKIAOHbIX 3a0a4 U3 PA3IUYHbIX Ompaciell
SHAHUU U PeanbHOU HCU3HU.

JlelicTBUTENbHBIE 4YHCTa. PalMoHalbHBIE W UppalMOHAJIbHbBIC
gucna. ApudMeTHYecKue Omnepanud ¢ JeUCTBUTEIBHBIMU YHCIAMH.
Mopayns JeHCTBHTENBHOTO YHCIa W ero cBoWcTBa. [lpubmmxEHHBIC
BBIYUCIICHHS, TpaBWja OKPYTJEHUs, MPUKHUAKA U OLIEHKa pe3yibTaTa
BBIYHCIICHHI.

KommnekcHble uncna. Anrebpanyeckass ¥ TPUTOHOMETpPHUECKAs
(GbopMBbI 3amUCH KOMIUIEKCHOTO uHcia. ApudMeTHdyecKkue ornepaiuu ¢
KOMIUICKCHBIMU ~ 4HclIaMH. M300pakeHne KOMIUIEKCHBIX YHCeN Ha
KOOPIAWHATHOU TI0CKOCTU. Popmyna Myaepa. Kopuu n-oii cmenenu us
KOMNIEKCH020 uucaa. Ilpumenenue KOMNIEKCHbIX yuceil Ol _peuleHus
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gbus’ultecmtx u ceomempudecKux 3a0au.

Crenensn ¢ 11e1bIM ToKa3ateseM. burnom Horomona. Hcnonvzoseanue
nooxoosuel Gopmel 3anucu  OeuCmeUmenbHblX ducenl O0Js peuleHus
NPAKmMudecKux 3a0ay u npeocmasieHus OaHHbIX.

Apudmernueckuii KOpeHb HATYPaJIbHON CTENICHHU U €T0 CBOWCTBA.

Creniens ¢ palrOHAJIBHBIM ITIOKAa3aTCJIEM U eé CBOﬁCTBa; CTCIICHDb
C JCHCTBUTEIIbLHBIM MOKa3aTEIIEM.

Jlorapudm uucna. CpoiictBa sorapudma. JlecaTu4Hble U
HaTypaJbHbIE JIOTapU(MBI.

IIpakTuyeckasi padora. /[eficTBusl ¢ MpUOIMKEHHBIMUA BEIMYNHAMHA
IIpakTyeckas padora. JleiicTBUs HaJl KOMIUIEKCHBIMH YHCIIAMH
IIpakTnyeckasi padora. /[eiicTBUS CO CTENEHAMU

IIpakTnyeckas padora. JleiicTBUS ¢ KOPHIMHU

IIpakTuyeckasi padora. OnpeneneHue orapudma

IIpakTuyeckas padora. CpoiictBa norapudmon. Ilepexon k HOBOMY
OCHOBAaHHIO

Tema 2.
YpaBHenusi u
HEPaBEHCTBA

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

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

[TpeoOpa3oBaHusl YHUCIOBBIX BBIPAKEHHM, COACPIKALINX CTEIICHH
U KOpHHU.

WppauumonaneHple  ypaBHEHHs. OCHOBHBIE METOJbl PELICHMS
UPPALMOHAIIBHBIX YPAaBHEHUM.

[lokazatenbHbie  ypaBHeHUs. (OCHOBHBIE METOJbI  PEHICHUS
MOKa3aTeIbHBIX YPaBHEHHI.

[IpeoOpa3oBanue  BBIPOKEHHWH,  COIEpXKAIIUX  JIOTapU(MBL
Jlorapupmuueckne  ypaBHeHHs.  OCHOBHBIE ~ METOABI  PELICHUS
norapu(pMUUECKUX yPaBHEHHIA.

Pemienue cucrtem JMHEHHBIX ypaBHEHUM. Marpuia CHCTEMBI
JUHENHBIX ypaBHeHMH. Onpenenurens matpuiel 2 X 2 m 3 X 3, ero
reOMETPUYECKUN CMBICI U CBOMCTBA; BBIYMCIECHHUE €ro 3Ha4YeHHs,
IIPUMEHEHUE  ONPENCIIUTENS] Il PELIEHUS CUCTEMBl JIMHEMHBIX
ypaBHEHU. Peuienue npukiaonvix 3a0au ¢ NHOMOUWbIO CUCTEMbl TUHEIHbIX
ypasHeHnui. Mcciedoeanue nocmpoesHou Mooenu ¢ NOMOwbio Mampuy u
onpedenumernell.

CucreMa U COB0KYnHOCMb  ypAaBHEHUH W HEPABEHCTB.
PaBHOCUIIBHBIE CHCTEMBI UM  CHCTEMBI-CIEACTBHUS. PaBHOCHUIIbHBIE
HEPaBEHCTBA.

OCHOBHBIE METO/IbI PELIEHHS TIOKA3aTENbHBIX U JIOrapu(pMHUIECKIX
HEPABEHCTB.

OcHOBHBIE METOJbl pELICHUS HPPALMOHAIBHBIX HEPABEHCTB.
OcCHOBHBIE METOJIbl PEIICHUSI CUCTEM U COBOKYNHOCHEU PAIMOHAJIbHBIX,
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UppalMoHaAIbHBIX, TOKA3aTEIbHBIX U JIOTapU(YMUIECKUX YPABHEHUI.

Ypasuenusa, mnepasencmea u cucmemvl ¢ napamempamu.
Ilpumenenue ypaenwenuu, cucmem U HEPAGEHCME K  PeUeHUIo
Mamemamuyeckux 3a0ai U 3a0ay U3 pasiudHelx 001acmel HAyKu u
PeanvHol HCUZHU, UHmMepnpemayus NOLYYeHHbIX Pe3yIbmamos.

Ilocmpoenue mamemamuyeckux mooenell pedaibHol CUmyayuu ¢
nomowplo ypaewenuni u Hepageencms. Ilpumenenue ypasHeHuu U
HEePAaseHCME K peuleHur0 Mamemamuieckux 3a0ay u 3a0ay u3 paziuyHblx
obracmeti HAYKU U PealbHOU HCUZHUL.

IlpakTuyeckasi pabora. PemeHwe panMoHadbHBIX W JIPOOHO-
palMOHAIbHBIX YPAaBHEHUI

IpakTnyeckas padora. Penenrue nuppalliOHAIbHBIX YpaBHEHUH
IIpakTyeckas padora. Penienue nokazareiabHbIX ypaBHEHUN
IIpakTuyeckasi pabora. Pemenue norapupMuuecknx ypaBHEHUN
IIpakTnyeckas padora. Pemenue cucrteM ypaBHEHMH METOJOM
MTOJICTAHOBKH U CJIOKEHUS

IIpakTnyeckas pabGora. PemieHne cucTteM JHMHEWHBIX YpaBHEHMH
MetosioM Kpamepa

IIpakTyeckas padora. Penienue pa3ianuHbIX BUJOB HEPABEHCTB
IlpakTuyeckasi padora. ['paduyeckoe pelieHHEe CHCTEM YpaBHEHHM,
HCPAaBCHCTB U UX CUCTCM

Tema 3.
DyHKUMH U TpapuKu

@Oynkims, crnocodbl 3amaHus  QyHKUMU. B3aumHO 0OpaTHBIE
¢bynkuun. Kommosurus ¢yuknuit. ['paduk QyHkuu. DnemeHTapHbBIC
npeoOpa3oBaHus TpapUKOB PYyHKIIUI.

OO6nacTh ompeneneHuss ¥ MHOXKECTBO 3Ha4deHUi ¢yHkuuu. Hymn
¢byskuuu. [IpOMEXyTKH 3HAKONOCTOSHCTBA. YETHBIE W HEYETHBIC
¢ynkiun.  Ilepuonmueckue ¢yHkuun. IIpoMexyTkm MOHOTOHHOCTH
¢byHkuuu. MakcuMymMbl M MHHUMYMBI  (QyHKuuu. HawmbGombmee u
HauMeHbIIIee 3HAUeHUs (PYHKIMU Ha MPOMEXKYTKE.

Jlunelinasi, KBaApaTW4yHas W  ApOOHO-TMHEHHAss  (QYHKIUH.
DneMeHTapHOEe MCCIIEOBAaHUE U TOCTPOCHHE MX TPadUKOB.

CrenenHas QpyHKIHMsS C HaTypaJbHBIM M IIEJBIM IOKa3aTeneMm. Eé
cBoiictBa u rpaduk. CBoiictBa W TpaduK KOPHS #1-OM CTENEHU Kak
¢byHKIMK 0OpaTHOW CTENEHU C HATYPaJbHBIM MOKA3aTEJIeM.

[TokazatenbHass M norapudmuueckass (GpyHKIHH, WX CBOWCTBA U
rpaduxu. McnonszoBanue rpadukoB GyHKIUH U pelIeHNs] ypaBHEHUH.

QDYHKYUOHAIbHBLE 3A8UCUMOCTU 8 PEANbHbIX NPOUECCaXx U sI8TIeHIsX.
I'pagpuxu peanvhvix 3aucumocmedl.

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

Tpuronomerpruyeckas OKPY’KHOCTBb, OIpezcIIeHne
TPUTOHOMETPUUYECKUX (YHKIMNA YHUCIOBOro aprymenta. CHHYC, KOCHHYC,
TaHI€HC, KOTaHI'€HC YHUCIIOBOTO apryMeHTa. OcHoBHbIE

TpUroHOMeTpuueckue Gopmyisl. [IpeodpazoBaHue TPUTOHOMETPUUECKUX
BBIPAYKECHHUIA.

Tpuronomerpuueckue (QyHKIUH, HX CBOMCTBAa U TrpaduKH.
ApKcuHYC, apKKOCHHYC W apKTaHT'€HC YHCJIOBOTO aprymeHTa. Pemienue
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TPUTOHOMETPUYECKUX YPABHEHUI.

OTO6Op KOpHEW TPHUTOHOMETPUUYECKUX YPABHEHHH C IOMOIIBIO
TPUTOHOMETPUYECKON OKPYKHOCTU. PellleHHe TpPUTOHOMETPUUYECKUX
HEPABEHCTB.

I'pagpuueckue memoowvl pewienus YpasHeHuil U HEPAGEHCMS.
I'pagpuueckue memoow pewenuss 3a0ay ¢ napamempamiu.

Hcnonvzosanue epaghurxos @ynxyuii 015 ucciedo8aHus npoyeccos
U 3a8UCUMOCMEl, KOMOpble GO3HUKAIOM NPU peuleHuu 3a0ay u3 Opyeux
VUEOHBIX NPeOMemos U PearbHOU HCUZHU.

IIpakTuyeckasi padora. [IpeobpazoBanus rpadukon
IIpakTyeckas padora. Penienne nokazareabHbIX HEPAaBEHCTB
IIpakTuyeckasi padora. Pemmenne morapuMudecKux HEPaBEHCTB
IIpakTyeckas padora. Paguannas Mepa yria. 3aBUCHMOCTb MEXKIY
CHHYCOM, KOCHHYCOM U TAHT€HCOM OJHOTO M TOTO ke yria. ®opMyibl
cinoxeHus. PopMyIibl JBOMHOTO yria

IIpakTuyeckasi padora. Pemmenne ypaBHeHU COs X=a, Sin X=a
IIpakTyeckas padora. Penenue ypaBHeHUH tg X=a U Ipyrux
TPUTOHOMETPUYECKHUX YPAaBHEHUHN M HEPABEHCTB

Tema 4.

Hauyana
MAaTeMaTHYeCKOro
aHaJIN3a

[TocnemoBaTenbHOCTH, CIOCOOBI 3aJaHus IOCIIEI0BATEIbHOCTEH.
Merton maTeMaTHdyecKod HWHAYKIUH. MOHOTOHHBIE W OrpaHUYEHHBIC
MOCJIEIOBATENLHOCTH.  Mcmopusi  803HUKHOBEHUSL  MameMamuiecKo2o
AHATU3A KAK QHAIU3A OECKOHEeYHO MAnblX.

Apudmerndeckass U reoMeTpuyeckas mporpeccuu. beckoHeuHO
yObIBatomasi reomeTpuueckas — mporpeccus. CymMma  O€CKOHEUHO
yObIBaro1ei F€OMETPUYECKOU [IPOIPECCUM. JIunenHbIn u
AKCHOHEHUHAIBbHBIN pocT. Uucno e. @opmyna crodxcHvlx npoyeHmos.
Hcnonvzoeanue npozpeccuu 01 peuleHus peairbHulX 3a0ai NPpUKIaOH020
xapaxkmepa.

HenpepoiBHble (QyHKIMH U HX CBOHCTBa. TOYKM pa3spbiBa.
AcumnToTsl rpadukoB ¢yHknui. CBoicTBa (PYHKIIMN HETPEPHIBHBIX Ha
oTpe3ke. MeToJl MHTEepBaJOB [yl pEIICHUS HEPaBEHCTB. [Ipumenenue
CBOUCME HeNPepuléHbIX (BYHKYULL OISl peuleHus: 3a0ay.

[lepBass u BTOpast mnpousBoAHble (yHKIMH. OnpeneneHue,
reoMeTpuyeckuid M (U3MUECKHl CMBICT MPOU3BOJHON. YpaBHEHUE
KacaTeNnbHOU K rpaduKy (QyHKIUH.

[TpousBoaHble 3neMeHTapHBIX (QyHKuMA. [Ipon3BomHas CyMMBbl,
MIPOM3BEACHNUS, YACTHOTO U KOMITO3UIIUHN (PYHKLUH.

[IpumeHeHre NPOU3BOAHONM K HCCleNoBaHHIO (QyHKIMHA Ha
MOHOTOHHOCTh M 3KCTpeMyMbl. HaxoxkiaeHue HaumbOonbliero u
HAaUMEHBIIETO 3HAYEHUN HEeNpephIBHOW (PYHKIIMU Ha OTpE3KeE.

IIpumeHeHre TPOU3BOJHOW [UIsl HAxXOXKICHWS HAaWITy4lIEero
pelleHrs B MPUKIAAHBIX 3a7adax, JUIsl OINpEeAeNeHUs CKOPOCTH U
YCKOpEHHs Tpolecca, 3aJaHHOro (hopMyoi MU rpaduKOM.

[TepBooOpazHasi, OCHOBHOE CBOIICTBO epBOOOPaA3HBIX.
[lepBooOpa3ubie sneMeHTapHbIX (yHKOuA. IlpaBuna HaxoxaeHHs
epBOOOPaA3HBIX.

Huterpan. I'eomeTpuyeckuil cMbICH HHTerpaia. Beruucienue
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orpenen€éHHOro uHTerpana no ¢gopmyne Hprorona — JlelOHuna.

[lpumenenne wuHTErpasa il HAXOXKAEHHS IUIOMAAeH IUIOCKHX
¢uryp u 00bEMOB reOMETPUYECKHUX Tell.

Ilpumepni peuieHutl ougpepenyuanvrvix VPAaHeHUIl.
Mamemamuyeckoe MmooenuposaHue peanbHblX HPOYecco8 € NOMOUBIO
ougpepenyuanvHvix ypagHeHuUil.

IIpakTnyeckas padora. MeTo MHTEPBAJIOB

IpakTnyeckas padora. Beruucienue npou3BOgHBIX

IIpakTnyeckas padora. Beruucienue mpon3BOIHBIX CIOKHBIX (DYHKITHIA
IpakTnyeckas padbora. YpaBHeHHE KacaTeJbHON. Boruncienue BTopoi
MIPOU3BOJAHOMN

IMpakTnyeckas padora. Mcciengoanrue Ha MOHOTOHHOCTD U
KCTPEMYMBI

IIpakTuyeckasi pa6ora. HanbOonpiiee u HauMeHbIIIEE 3HAUCHUE
(byHKIMU Ha OTpe3Ke

IIpakTuyeckasi padora. Beruncienue nepooOpa3Hbix. Berauciaenue
HEOIpEEeIEHHOr0 NHTEerpasia

IIpakTnyeckasi padbora. BeruucieHnue onpeaeaeHHoro HHTerpaia.
Brruncnenue mioniaeii miockux Guryp u o00beMoB TeJ BpallleHUs

Tema 5. MHOXeCTBO, oOIlepanuyd HaJ MHOXECTBAMH M WX CBOMCTBA.
MuoikecTBa u Huarpammel  Diinepa —  BenHa.  [lpumenenue  meopemuxo-
JI0THEKA MHOJICECMEEHH020 annapama OJisk ONUCAHUSL PealibHblX Npoyeccos8 u
A6/eHUll, NPU peweHuu 3a0ay U3 opyux y4eOHvix npeomemos.
Onpeoenenue, meopema, c8OUCME0 MAMEMAMULECKO20 00beKmd,
cnedcmsue, 00KA3AMeENbCMBO, PAGHOCUTIbHBLE YPABHEHUSL.
IpakTnyeckas padora. Onepanuu HaJl MHOKECTBAMH
Pasnea 2. I'eomerpus
Tema 6.

IIpsimble ¥ MI0CKOCTH
B IIPOCTPAHCTBE

OcHoBHBIE MOHATUS cTepeoMeTpuu. Touka, mpsimasi, MIOCKOCTb,
npoctpanctBo.  IloHsatHe 00 ~ aKCHOMAaTH4YECKOM  IMOCTPOCHHH
CTEPEOMETPUH: aKCHOMBI CTEPEOMETPUU U CIEJCTBUS U3 HHUX.

B3aumHoe  pacrnosnokeHue ~— OpSMBIX B IIPOCTPAHCTBE:
[IepeceKarouecs, IapajiellbHble M CKPELIUBAIOIIMECs  IpsIMBbIE.
[Ipu3Haky cxkpemuBaOIMUXCA NpsAMBIX. llapayeabHOCTH NPAMBIX U
IUIOCKOCTEHl B NPOCTPAHCTBE: HapajljiesibHble MpsIMbIE B MPOCTPAHCTBE;
MapajuIeNbHOCTh TPEX MPAMBIX; MNAPAVICIbHOCTh NMPSMOW M TUIOCKOCTH.
[TapannenbHoe M LEHTpalbHOE NMPOEKTUPOBaHHUE, M300paxeHue ¢uryp.
OcHOBHBIE CBOICTBa MNapauIeNbHOTO NpoeKTHpoBaHus. M3o0paxkeHue
buryp B mapauledbHONM NPOEKIMU. YTJIBl C COHANpPaBICHHBIMU
CTOPOHAMU; YIroJl MEXKIy MNpsAMBIMH B IpocTpaHcTBe. [lapamienbHocTh
IUIOCKOCTEH: MapajulelbHblEe IJIOCKOCTH; CBOWCTBA MapalleIbHBIX
wiockocteil. Ilpocreiimme npocTpaHCTBeHHbIE (UTYphl Ha TIOCKOCTH:
TeTpa’ip, MapajuleenuIesa; MOCTPOSHUE CEeUeHHH.

IlepneHqUKyISAPHOCTD IPSIMOU U INTIOCKOCTH: NEPIIEHIUKYJIISIPHBIC
MPsIMBbIE B TPOCTPAHCTBE, NPSAMbIE NapaJlIeIbHbIE U EPIEHANKYISIPHbIE
K IUIOCKOCTH, IPU3HAK NEPHEHAMKYJSAPHOCTH NPSAMOW U IUIOCKOCTH,
TeopemMa O MNPAMOW MEPHEeHIUKYISAPHOM MIOCKOCTU. OpTOroHanbHOE
IpoekTupoBaHue. [IeprneHIuKyIsip U HaKJIOHHBIE: PACCTOSIHUE OT TOYKHU
JI0 TUIOCKOCTH, PACCTOSIHUE OT MPSMOH JI0 MIIOCKOCTH, MPOEKIHUS (PUTYPbI
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Ha  IUIOCKOCTb.  IlepneHauKylIspHOCTH  IUIOCKOCTEW:  IpU3HAK
MEePNEeHANKYISIPHOCTH  ABYX  IUIOckocTed.  Teopema o  Tpéx
NepHeHAUKYIsIpax. YTAbl B MPOCTPAHCTBE: Yrojd MEXKIY HOpsMOMl u
IJIOCKOCTBIO; JBYTPAHHBIM YTroJ, JIMHEHHBIA yrojl JBYTPaHHOTO yIJia.
Tpéxepannviii u Mmuoeocpannvie yenvl. (Ceoticmea NIOCKUX Y2108
MHo202pannozo yena. Ceolicmeéa NIOCKUX U O8V2PAHHBIX  V2l08
mpéxepannozo yana. Teopemvl KOCUHYCO8 U CUHYCO8 OISl MPEXSPAHHO20
yena.

[TapannensHOE U IEHTPATBLHOE MPOSKTUPOBAHKE, N300paKEeHHE
¢uryp. OproronaipHoe npoektupoBanue. OCHOBHBIE CBOMCTBA
napajuiebHOTO MPOCKTHpOoBaHUs. M300pakenue Guryp B napajieibHON
npoekuuu. [Ipocreiimre npocTpancTBeHHbIE (PUTYpBI HAa MIIOCKOCTH:
TeTpajap, NMapajuiesienuIe]; MOCTPOCHUE CEUCHUM.

IMpakTnyeckas padora. AKCMOMBI CTEPEOMETPHUU U CIEIACTBUS U3
akcuoM. [lapamtensHoCTh npsiMBIX. [lapannensHOCTh pAMON U
IIJIOCKOCTH

IIpakTyeckas padora. Penienue 3a1a4 Ha IPUMEHEHUE TEOPEMBI O
TpEX NEPICHANKYIISIPax

[pakTnyeckas padora. M3o6paxenue uryp

Tema 7.
BekTopsl 1
KOOPAHHATHI B
NPOCTPAHCTBE

[ToHsATHS: BEKTOp B NPOCTPAHCTBE; HYJIECBOW BEKTOpP, JJIMHA
HEHYJICBOTO BEKTOPA; BEKTOPHI KOJUIMHEAPHBIC, COHAIPABIICHHBIC H
MPOTHBOIOJIOXKHO HANpaBJICHHBIE BEKTOPhl. PaBEHCTBO BEKTOPOB.
JIeWcTBHSI C BEKTOpaMH: CIIOKEHHE M BBIYMTAHUE BEKTOPOB; CyMMa
HECKOJIbKUX BEKTOPOB; YMHOXCHHE BeKTopa Ha 4wucio. CBOHCTBa
clIoKeHHsI BeKTOpoB. CBOMCTBA YMHOKEHUSI BEKTOpa Ha 4ucio. [lonsTue
KOMILUIaHApHBbIE BEKTOpBL. [IpH3HAK KOMILIAHAPHOCTH TPEX BEKTOPOB.
[TpaBuno mapamrenenunena. Teopema o pa3ioKEHWU BEKTOpa MO TPEM
HEKOMITJIAHAPHBIM BEKTOpaM. [IpsiMoyroiibHas cUCTeMa KOOpIWHAT B
npoctpancTBe. Koopaunatel BekTopa. PasnmoskeHne BekTopa 1o 06asmcy.
CBsi3p MEXKAYy KOOpJAMHATAMHU BEKTOpAa W KOOpDAMHATAMH TOYEK. YTOJI
MeXIy BekTopamu. CKalsipHOe NpPOHM3BEICHUE BEKTOPOB. BexmopHoe
YMHOdIceHue — eekmopos.  Ceolicmea  8eKMOPHO20 — YMHONCEHUSL.
Koopounamno-eekmopHnulii memoo npu pewieHuu 2eomempuieckux 3a0ay.

IMpakTnyeckas padora. KoopauHaTtel BeKTOpa
IIpakTuyeckasi padora. CxansipHOE MPOU3BEICHHE BEKTOPOB
IIpakTuyeckas padora. PacctosiHue Mexay AByMs TOUKaMU

Tema 8.
MHororpaHHUKHU

Bunabl MHOTOrpaHHUKOB; pa3BEpTKa MHOrorpanHuka. Ilpusma: n-
yrojibHasi Ipu3Ma; OpsiMas U HAKJIOHHAas MPU3MbI; OOKOBas M MOJIHAs
MIOBEPXHOCTb  IPU3MBI. [Tapamienenumnen,  IpsMOYTOJIBHBIN
napajuleNIenuIe] U €ro CBOUCTBa. Kpamuatiwue nymu Ha noéepxuocmu
MmHoeocpanHuxa. Teopema Oiinepa. Ilpocmpancmeennas meopema
Iughazopa. Ilupamuna: n-yroipHas nupaMua; MpaBUiIbHAS U yCEUEHHAS
nupamubl. CoiicTBa pébep 1 OOKOBBIX rpaHell MPaBUILHON MUPAMU/IBL.
[IpaBunbHBIE MHOTOTPAaHHHMKHW: NpaBWIbHAs NpU3Ma W IpaBUIbHAS
[MpaMuja; IpaBWIbHAas TPEYrojibHas IUpamMuza W I[PaBUIbHBIN
TeTpadap; KyO. IlpeacraBieHne O MNpaBUIBHBIX MHOTOIPAHHUKAX:
OKTa’Ap, AOJAEKADIP U HUKOCADIP.

Cummempusi 6  npocmpancmee.  Olemenmsvl  CUMMeMpUu
NPABUNILHLIX ~ MHO202PAHHUKOS. Cummempus 8 npasuIbHOM
MHO202PAHHUKE. CUMMemMpUsl napaiienenuneod, CUMMempus NpaguilbHbLX
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NpUsM, CUMMEMPUSL NPAGUNLHOU NUPAMUODL.

Brruncnenme 35eMEHTOB MHOTOTPaHHHMKOB: pEOpa, AMaroHas,
yrael. [Tnomaas G0KOBOIM MOBEPXHOCTH U MOJTHOW MOBEPXHOCTH MPSMOM
MIPU3MBI, TUIOMIAF OCHOBAaHUH, TEOpeMa 0 OOKOBOM MOBEPXHOCTH MPSIMOM
npu3Mbl. [Tnomans 60KOBOM MOBEPXHOCTH M MOBEPXHOCTH MPaBUIIbHON
MMpaMuUbl, TEOpPEMa O IJIOMAAN YCEUEHHON TUPaMUIBI.

IlocTpoeHne ceyeHud MHOTOIPAHHMKOB. MeETOIbl IOCTpOCHUS
CEUCHMI: METOJ| CJIEZIOB, MEMOO GHYMPEHHESO NPOEKMUPOBAHUS, MEMOO
nepernoca cexyujeti nioCKOCmu.

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

IIpakTnyeckas padora. HaxoxieHure 3JIeMEHTOB U IUIONIAIU
HOBCpXHOCTI/I HI/IpaMI/II[BI

IIpakTuyeckas padora. IloctpoeHue ceueHui

Tema 9.
Tena Bpamenus

ITonsTHs: HUIMHAPHUYCCKAaA IMMOBCPXHOCTD, KOHHYECKasa
MIOBEPXHOCTh, c(heprudecKas MOBEPXHOCTb, 0Opa3yrolue MOBEPXHOCTEH.
Tena BpameHus: TUIUHAP, KOHYC, YCEUYEHHBIH KOHYC, cdepa, map.
B3aumMHoe pacnionoxenue chepbl M MIOCKOCTH; KacaTelIbHasl MJI0CKOCTb K
cepe. M300paskeHne Ten BpaleHNs Ha INIOCKOCTU. Pa3BépTka mumHapa
u KoHyca. Cummerpus chepsl u mapa.

O06béM. OcHoBHBIE cBOlCTBAa 00bEMOB Teil. Teopema 00 00bEME
IPSMOYTOJIBHOTO Napajuiesienunena u ciaeacTBus u3 He€. O0bEM npsmMoit
Y HaKJIOHHOM NMpHU3Mbl, LIWIMH/pA, UpaMHUIbl U KoHyca. O0bEM apa u
IapOBOTO CErMEHTA.

KoMmOuHanmu Ten BpamieHuss M MHOTOrpaHHUKOB. [lpu3ma,
BIIMCAHHAs B IWJIMHJP, OMKCAaHHAas OKoJIo HunuHApa. [lepeceuennecheps
U mapa ¢ miockoctbto. Kacanue mapa u cepsl miockocteio. Ilonstue
MHOTOTPaHHHKA, OMHCAHHOTO OKOJIO cdephl, cdeppl, BIUCAHHOW B
MHOTOTPAHHUK WJIM TEJIO BPAIlCHUS.

[Tnomane MOBEpXHOCTH MMJIMHIpA, KOHYCa, IUIOMAab chepsl neé
qacTew.

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

IMpakTnyeckass padora. HaxoxxaeHue dIEMEHTOB ¥ IUIOIAAN
MOBEPXHOCTH LIWIMHPA U KOHYCa

IMpakTnyeckass padora. HaxoxaeHue dIEMEHTOB ¥ IUIOIIAAN
MOBEPXHOCTH Imapa (cdepsr)

IMpakTnyeckasi pa6ora. BrluncieHue 00BEMOB MHOTOIPAHHHKOB U
KPYTJIbIX TEI

Tema 10.
JBuKeHuss B
NMPOCTPAHCTBE

Heuocenusa  npocmpancmea. Omobpadicenus.  [eudxcenus u
pasencmeo ¢ueyp. Obwue ceoticmea Osudicenuti. Buowvr osudicenuii:
napaiieibHulii.  NepeHoc,  YeHmpAanbHas — CUMMEMmpUs,  3epKalbHas
cummempus, nosopom 6oxkpye npamoil. Ilpeobpasosanus noooous.
Ipamas u cgepa Dinepa.

Pa3nen 3. BepoAiTHOCTBH M CTATUCTHKA
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Tema 11.
KomoOunaTopuka

bunapHbili ciy4aiiHbIil OnBIT (MCHBITAHHUE), YCIIEX M HeyJnaya.
HezaBucumsble ucnbitanust. Cepusi HE3aBUCUMBIX MCIIBITAHUM 7O TIEPBOTO
ycrniexa. IlepectanoBku u dakropuan. Yucno coueranuit. TpeyroibHHUK
[Tackansa. @opmyna 6uHoma HeioToHa.

IIpakTnyeckasi padora. PazmenieHus 1 nepecTaHOBKU
IIpakTuyeckas pabora. Coueranus. bunom HeroToHa

Tema 12.
DJIeMeHTbI TeOpHHu

rpados

I'pad, cBs3ubIil rpad, mytu B rpade: mukiabl u 1enu. CreneHb
(BanmeHTHOCTB) BepuInHbIL. ['padsl Ha TuIockocTH. [lepeBbs.

Tema 13.
CoObITHS,
BEPOSITHOCThH

Ciy4aiiHple SKCHEPUMEHTHI (ONBITHI) W CIydYalHbIE COOBITHS.
DneMeHTapHbIe COOBITUS (MCXO/BI). BEposTHOCTH clydalfHOTO COOBITHSI.
bimzocth 4acTOTBl M BEPOSATHOCTH COOBITHIA. CiydailHbIe OIBITHI C
PaBHOBO3MOXHBIMH 3JIEMEHTAPHBIMH COOBITHUSIMHU.

Onepanui  HajJ  COOBITHSIMH:  TIEpeceueHHue, OOBeIUHEHHUE,
MIPOTHBOMNOJIOXKHBIE COOBITHS. JJuarpammer Ditnepa. @opmyna caoxKeHUs
BEPOATHOCTEM

VYciioBHasE BEPOATHOCTb. YMHOXKEHHE BEPOSITHOCTEU. [lepego
cayyaunozo sxcnepumenma. Gopmyna noiaHou BeposiTHOCTH. Dopmyna
baiieca. HezaBucumbie coOBITHSI.

Cepus He3aBUCUMBIX ucnibiTaHui beprymm. Crnyuatinwiii 6v160p u3s
KOHEeYHOU COBOKYNHOCHU.

IIpakTuuyeckas padora. PemieHre npocTednx 3a1a4y Ha ONpeaeacHue
BEpOATHOCTH coObITHH. Pelienue 3a1a4 Ha BEpOSITHOCTh CYMMBI U
MIPOU3BEICHUS COOBITHIA

IIpakTuyeckas padora. Boruncienue BeposiTHOCTEN COOBITUH 1O
(dhopMynam moHOM BeposiTHOCTH, batieca u bepuymm

Tema 14.
Cayuaiinbie
BeJIUYMHBI

Crnyualinas BenuuuHa. Pacnipenenenue BepositHocTel. JlnarpaMma
pacnpenenenus. Onepauuy Haj CIydYailHBIMM BEJIWYMHAMH. bunaphas
cayyaunaa  eeauyuna. Ilpumepsl  pacnpeleneHuidl, B TOM  YHUCIE
reoMeTpuyeckoe U OMHOMHAIIBHOE.

Cosmecmnoe  pacnpedenenue 08X — CAVYAUHLIX  BETUYUH.
Heszasucumvle cnyuatinvle enuqunbl.

Marematnueckoe 0XKUJAHUE CIIy4aliHOU BEJIMYMHBI
(pacupenenenust). [lpumepvl npumeneHus Mamemamuiyecko20 OHCUOAHUs
(cmpaxoeanue, nomepes). Mamemamuueckoe odcuoanue OUHAPHOU
cayuatiHol eenudunsl. MaTeMaTH4ecKoe OXKHUJIAHUE CYMMBI CIyYalHBIX
BEJINYMH. Marematuueckoe 0XXHMJIAHHE  T€OMETPUYECKOTO u
OMHOMMAIBHOTO paCTpEICTICHUN.

Jucriepcuss U CTaHAAPTHOE OTKIIOHGHUE CITy4allHOW BEJIUYMHBI
(pactipenenenusi). /Jucnepcusi  OumapHoOu  CAVHAUHOU — BEIUYUMHBL.
MareMaTHuecKoe OXKUJIaHUE MPOU3BEACHUS M JHUCICPCHUS CYMMBI
HE3aBHCHMBIX CIy4alHBIX BeNWYMH. Jlucmepcuss W CTaHAApTHOE
OTKJIOHEHHE OMHOMHUAJIBHOTO pacrpeaeiacHus. Jlucrnepcus U CTaHIapTHOE
OTKJIOHEHHE T€OMETPUIECKOTO pacCIpeaeTICHHS.

Henpepuvieuvie cayuatinvie  eenuuunvt. Ilpumepol. @yukyus
niomHocmu 8EPOSIMHOCMU pacnpeoeneHusl. Pasnomepnoe
pacnpedeieHue U e2o  ceolicmea.  3adawu,  npusoosawue K
NOKA3ameslbHOMY pacnpeoenienuto. 3a0ayu, npusoosiyue K HOpMAaibHOMY
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pacnpeodenenuto. DYHKYUsL NIOMHOCIU 8EPOSIMHOCINU NOKA3AMENbHO20
pacnpeoenenusi, QYHKYUs HIOMHOCMU BEPOAMHOCMU HOPMATbHO2O0
pacnpeoenenusi. DYHKyus NIOMHOCMU U CBOUCMBA HOPMALLHO2O
pacnpeoeneHusl.

IlocnedosamenvHocms ~ OOUHOUHBIX — HE3ABUCUMBIX — COOBLIMUIL.
3aoauu, npusoodswue kK pacnpedenenuio Ilyaccona.

Kosapuayus 0syx cayuaiinvix éeruyun. Kosgguyuenm nunetinoi
xkoppenayuu. CoemecmHvle HAOAOOEHUsT 08YX GeauduH. BbvlOopouHblll
K02 uyuenm kopperayuu. Paznuuue medxcOoy aunelHou céaA3vi0 U
NPUYUHHO-CLeOCMBEHHOU  c8A3bl0.  JIunelinasi — peepeccusi, — Memoo
HAUMeHbUUX K8AOPAmOs.

IpakTnyeckas padora. Pemenue 3aa4 Ha 3aMUCh pacnpeeIeHUs
JICB. Beruncnenue xapakrepuctuk JICB

IIpakTnyeckas padora. Pemenuve 3a7a4 Ha TEOMETPUIECKOE U
OMHOMMAIBHOE paclpeieeHus

IpakTnyeckas padora. Penmenuve 3a1a4 Ha TEOMETPUYECKOE U
OMHOMMAIBHOE paclpeieCHUs

Tema 15.
ITonsTHe 0 3aKoHE
00JILIIUX YHCeJI

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

Tema 16.
J1eMeHThI
MaTeMaTH4eCKoi
CTATHCTHKH

['enepasibHas COBOKYIHOCTh U CiIy4aiiHasi BBIOOpKa. 3HAKOMCTBO
¢ BbIOOPOYHBIMHU XapakTepucTHukamu. OLleHKa CpeTHero U JAMCIEPCUU
reHepaibHONH COBOKYITHOCTHU C TOMOIIbIO BBIOOPOUYHBIX XapaKTEPUCTHK.
OneHuBaHuE BEpOATHOCTEH COOBITUI TIO BBIOOPKE.

Cmamucmuueckas eunomesa. IIposepka npocmetiwiux eunomes
C NOMOUBIO CBOUCE U3VUEHHDBIX pacnpeoesieHU.

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

IIpakTuyeckas padora. PacyeT YuCIOBBIX XapaKTEPUCTUK BHIOOPKH.
[TocTpoenue rucTorpaMMbl OTHOCUTEIBHBIX YaCTOT U Tpaduka
AMIUPUYECKON PYHKIIMH pacTpeiesieHus

IIpakTuyeckas padora. Pacyer 4uCIIOBBIX XapaKTEPUCTHK BHIOOPKH.
[TocTpoenue rucTorpaMMbl OTHOCUTENBHBIX YaCTOT U rpaduka
IMIUPHUUYCCKON PYHKIMH pacTpeiesieHuUs
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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 2 2
2. | YpaBHEeHHs M HEpaBEHCTBA 2 2
3. | OyHKIMH U TpaQuKH 2 2
4. | Havama MaremMaTH4YeCcKOTO aHaju3a 4 2 2
5. | MHoOXkecTBa M JIOTMKA 2 2
6. | ITpsiMble U IJIOCKOCTH B TPOCTPAHCTBE 2 2
7. | BEeKTOpsl U KOOPAMHATHI B MPOCTPAHCTBE
8. | MHororpaHHUKH 4 2 2
9. Tena BpalieHus
10. | JIBW>KeHHUsI B IPOCTPAHCTBE
11. | KomOuHaTOpHKa 4 2 2
12. | DnemeHTHI TeOpHH TpadoB
13. | CoObITHs1, BEpOSITHOCTD
14. | CnyyaiiHble BEJIMYHHBI 4 2 2
15. | IloHsATHE 0 3aKOHE OOJIBIIHMX YHCEI
16. | DneMeHThl MAaTEMAaTHYECKOM CTATUCTUKHU
17. | Utoro 26 8 18

[Ipu peanuzaumu coaepxanus 0011e00pa3zoBaTENbHON yUeOHOr 0 peaMeTa

OVIL03.Y «Marematukay» B ipenenax ocsoenus OITOIT CI1O nHa 6a3e 0CHOBHOTO

o011iero oOpazoBaHus ¢ MOJydYeHUEM cpegaHero oomiero oopazosanus [IICC3:

Buna yueOHoii padoThl

O0BeM B yacax

O0beM 00pa3oBaTeJIbHON MPOrPpaMMbI 210
B TOM 4HcJie:

TEOopeTHYecKoe 00ydIeHnE 8
MPAKTUYECKUE 3aAHATUA 18

nabopaTopHbIE 3aHATHUS

Y4EOHBIM TIJITAHOM
HE MIPEAYCMOTPEHBI

KOHCYJIbTaIHs -
caMOoCTOsITeNIbHAs paboTa 180
IIpome:xkyTouHasi aTTecTanus B opme IK3aMeHa 4
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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.
Bepuep, B.U. Peokuk. — M.: U3natensctBo «IlpocBemenne», 2022. — 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. CemenoB. - M.: Maemo3una, 2022. - 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. CemenoB. - M.: Muemo3una, 2022. - 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,
2022. - 336 c¢. — ISBN: 978-5-346-01202-3/ - Tekct: HEmoOCpeACTBEHHBIN

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,
2022. - 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,
2024. — 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,
2024. — 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, 2024. — 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) unmepHem-pecypcol:
0) 271eKMPOHHO-0UOIUOMEYUHbIE CUCIEMDbL:
1. Dnexrponno-oubnuoreunas cucrema «IPRbooks» (http://www.iprbookshop.ru/)
2. OOpazoBarenbHO-U3aTeNbCKU  LEeHTp «Axamemus» (http://www.academia-

moscow.ru /)

8. OCOBEHHOCTHU OPTAHMU3AIINAU OBYYEHUA AJISI UHBAJINOB "
JINI] C OTPAHUYEHHBIMU BO3SMOKHOCTAMU 310POBbSA
Jlns  oOywarommxcsi W3 4HCIa WHBAJIUJIOB M JIMI C OTPAaHHUYCHHBIMU
BO3MOXHOCTSIMU 3/I0POBBSI HA OCHOBAHUS MMCbMEHHOTO 3asBJICHUS YUCOHBINA MpeIMeT
OVIIL.03.Y «MaremaTtuka» peaqu3yercs ¢ y4eTOM OCOOCHHOCTEH MCUX0(pU3NYECKOro
pPa3BUTHUS, WHIUBUAYAIbHBIX BO3MOXKHOCTEM U COCTOSIHUS 3/I0pOBbs (Hanee —

WHIMBHUIYaJIbHBIX OCOOEHHOCTEH).

9. KOHTPOJIb U OHEHKA PE3YJ/IbTATOB OCBOEHUSA YYEBHOI'O

IHPEAMETA
Pe3yabTaTsl 00yuyeHus1 Kox | IIpoBepsiemble | @OpMBI M METOAbI KOHTPOJISA
(IMYHOCTHBIC, TPEAMETHBIE, pe3ya YMeHHuA U OLICHKH
MeTanpeIMeTHbIe) bTATO 3HAHMSA pe3yabTaTOB 00y4eHHs
B Texymmun [Ipomexyroyna
KOHTPOJIb A arTecTauus

JIMYHOCTHBIE:

c)OpPMHpPOBAHHOCTS  rpacaaHckoii | JI1 | dopMupyIOTCS 33 CUET MOCTABICHHBIX LSl 1
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MO3UIIUU oOyuJaromerocs KaK
AKTHBHOTO M OTBETCTBEHHOI'O WICHA
poccuiickoro odmiecTBa

BOCIIUTATCIABHBIX 3a4a4 Ha 3aHATUAX

yMEHME  B3auMojeicTBoBaTh  C | JI6 @opMUPYIOTCST 3a CUET IOCTABJICHHBIX IEJIeH U
COI[MAIIbHBIMM ~ HUHCTUTYyTaMHU B BOCITUTATEIbHBIX 33/1a4 Ha 3aHATHUSIX

COOTBETCTBUU C HMX (YHKUUAMH U

Ha3HAUYCHHEM

c(hopMUPOBAHHOCTH poccuiickon | JI8 DopMUPYIOTCS 3a CUET IOCTABJICHHBIX IEJIeH |
IpaKJIaHCKOU UJIEHTUYHOCTH, BOCITUTATEIbHBIX 33/1a4 Ha 3aHATHUSIX

MaTPpUOTH3MA, YBAXKEHUS K CBOEMY

HapoJly, 4yBCTBa OTBETCTBEHHOCTHU

nepen PomuHoM, ropmoctu 3a CBOM

Kpai, cBor PoauHy, CBOM A3BIK H

KyJbTypy, HpPOLUIOE M HACTOAIIEe

MHOTOHAIIMOHAJIBHOTO Hapoja

Poccun

OCO3HAaHHWE JAYXOBHbIX LeHHocTtel | JI11 @opMHpYIOTCA 3a CUYET IOCTABJICHHBIX LEIe u
POCCHIICKOT0 Hapojia BOCIIMTATEIbHBIX 33/1a4 Ha 3aHATUSIX
c(hOpMHUPOBAHHOCTh HpPAaBCTBEHHOTO | JI12 @opMUPYIOTCS 3a CUET MOCTABJICHHBIX LEIEH U
CO3HAHUsI, STUYECKOTO MTOBEACHUS BOCIIUTATEIbHBIX 33/1a4 Ha 3aHATUSIX

OCO3HaHME JiMyHOro BkiIaga B | JI14 @opMUpPYIOTCS 3a CUET IIOCTABJIICHHBIX LEJIel u
IIOCTPOCHHE YCTOMYMBOIO OyAyIIEro BOCIIMTATEIbHBIX 33/1a4 Ha 3aHATUSIX

ACTETUYECKOE OTHOIIEHHWE K Mupy, | JI16 @opMHpYyIOTCA 3a CUYET MOCTABJICHHBIX LENe M
BKJIIOUYasi DCTETUKY ObITa, HAYYHOTO BOCITUTATEIbHBIX 33/1a4 Ha 3aHATHUSIX

Y TEXHUYECKOTO TBOPUECTBA, CIIOPTA,

TpyJa ¥ OOIIECTBEHHBIX OTHOIICHUI

chopmupoBaHHOCTh  370poBOTO U | JI20 @opMUPYIOTCST 3a CUET IOCTABJICHHBIX LEIeH U
6e30macHoro oOpaza KHU3HH, BOCIIMTATEIbHBIX 33124 Ha 3aHATHIX
OTBETCTBEHHOI'O  OTHOLUEHUSA K

CBOEMY 3/I0POBBIO

TOTOBHOCTh K Tpyay, oOco3HaHue | JI23 @opMUPYIOTCST 3a CUET TOCTABJICHHBIX ILEIeH U
IIEHHOCTH MacTepCTBa, TPYA0I00He BOCIIUTATEIbHBIX 33/1a4 Ha 3aHATHUSIX

HHTEpEC K pa3audHbiM  chepam | JI25 @opMUPYIOTCST 3a CUET IOCTABJICHHBIX IEIeH U
npoeCCUOHATBHON  eSITeTbHOCTH, BOCIIUTATEIbHBIX 33/1a4 Ha 3aHATHUSIX

YMEHHE COBEpIIATh OCO3HAHHBIN

BEIOOp Oymymield mpodeccun u

peann30BbIBaTh COOCTBEHHbBIE

JKU3HEHHBIC IJIAHbI

TOTOBHOCTh M CHOCOOHOCTh K | JI26 DopMUPYIOTCST 3a CUET IOCTABJICHHBIX IEJIed |
00pa3oBaHUI0 M CaMOOOpPa30BaAHUIO BOCITUTATEIbHBIX 33/1a4 Ha 3aHATHUSIX

Ha NPOTSKEHUH BCEH JKM3HU

c(OpPMHUPOBAHHOCTh 3KoJOrHyYeckon | JI27 DopMHpYIOTCA 3a CUYET MOCTABJICHHBIX LENe M
KyJbTYpbl, TOHUMAaHUE BJIUSHUSA BOCIIUTATEIbHBIX 33/1a4 Ha 3aHATUSIX
COLMAJIBbHO-IPKOHOMHUYECKHUX

MIPOLIECCOB HA COCTOSTHUE PUPOAHOU

U COLMAIBHON Cpeapl, OCO3HAHUE

r7100aIbHOTO XapakTepa

9KOJIOTHYECKUX TIPOoOIIeM

IUIAHUPOBaHWE U ocyllecTBieHue | JI28 @opMUpYIOTCA 3a CUeT MOCTaBJICHHBIX LeENel u

JICUCTBUI B OKpY>Kalollle cpene Ha
OCHOBE 3HaHUs IeJIed yCTOWYUBOIO

BOCIIUTATCIBbHBIX 3a4a4 Ha 3aHATUAX
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Pa3BUTHA YCIIOBCUYCCTBA

c(hopMUPOBaHHOCTh MUPOBO33peHus, | JI32 @opMUPYIOTCST 3a CUET IOCTABJICHHBIX IEIeH U
COOTBETCTBYIOIIETO COBPEMEHHOMY BOCITUTATEIbHBIX 33/1a4 Ha 3aHATHUSIX
YPOBHIO  DPa3BUTHsI  HAYKH U
00111eCTBEHHOM MPAKTUKH,
OCHOBaHHOIO Ha JUalore KyJbTyp,
CIOCOOCTBYIOIIETO OCO3HAaHUIO
CBOEr0 MeCTa B HOJHUKYJIbTYPHOM
MHUpE
COBEpILICHCTBOBAHUE s3bIKOBOM | JI33 @opMUPYIOTCST 3a CUET IOCTABJICHHBIX IEJIed U
YUTATEIIbCKOM KYJBTYpbI KaK BOCIIUTATEIbHBIX 33/1a4 Ha 3aHATHUSIX
CpeACTBa B3aUMOJEUCTBUS MEXKAY
JIIOJIBMU U TTIO3HAHUS] MUPA
OCO3HAaHME  LEHHOCTM  Hay4yHou | JI34 @opMUpYIOTCA 3a CUET MOCTaBJICHHBIX LeElel u
JIeATEeITLHOCTH, TOTOBHOCTH BOCITUTATEIBHBIX 33/1a4 Ha 3aHATHUSIX
OCYILECTBIISATh MIPOEKTHYIO u
HCCIIEIOBATENbCKYIO0  JIEATEIbHOCTD
WHJMBUJIyaJIbHO U B TPYIIIE
MeTanpeIMeTHbIX:
camocTosTeNbHO (hopmynupoBaTh u | M1 HCII0JIb30BaTh Pedepar DK3aMeH
aKTyaJu3upOBaThH npoOiemy, TEOPETHKO-
paccMaTpuBaTh €€ BCECTOPOHHE MHOKECTBEHHBI
W SA3bIK M SI3BIK
JIOTUKHU TUTSE
OTHCaHUs
IIPOLIECCOB u
SIBJICHUM
YCTaHABIIMBATh CyllIeCTBeHHBbIN | M2 MPOBOJIUTH Pedepar DK3aMeH
NMpPU3HAK WA  OCHOBAaHUS A nokaszatenbHble | [IpakTrueckas
CpaBHEeHHs,  KilaccupHUKauu U paccyXJIeHuUs; pabota
000011IeHNA 00BSACHITH
CpaBHEHUS
pe3ynbTaToB
BBIYMCIICHUI
BBISIBJISITH 3aKOHOMEPHOCTH u | M4 COCTaBJISITh Pedepar DK3aMeH
MPOTUBOPEYHUSI B paccMaTpPUBAEMBbIX MaTEeMaTUYECKH
SIBJICHHSIX e Moaenu ¢
HCII0JIb30BaHUE
M CBOICTB
r€OMETPUUECKHU
X ¢uryp, ux
UccIeaoBaTh M
WHTEPIPETHPOB
aTh Pe3yJbTaThl
BBISIBIIATh TPUYMHHO-CIIENCTBeHHBIC | M12 | coctaBiate  u | Pedepar DK3aMeH
CBSI3M W AaKTyaJIU3UpOBaTh 3ajiauy, OIICHUBATh [IpakTuueckas
BBIJIBUTaTh TUIIOTE3Y €€ pELICHHUS, pa3HbBIMH paboTta
HaXOJIUTh apryMEHThI JUTSt crocobamu
JI0Ka3aTesIbCTBa CBOMX BBIDOKEHHUS U
YTBEPXKACHUH, 3a/1aBaTh MapaMeTpbl npaBjaomnoaodue
1 KPUTEPHUU PEIICHUS pe3yabTaToB
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AHAIM3UPOBATH MOTYYCHHBIE B XOJIE
pemieHusT  3aJa4d  Pe3yJIbTATHI,
KPUTHYECKH OIICHUBATH 170'¢
JIOCTOBEPHOCTD, MIPOTHO3UPOBATH
HM3MEHEHHE B HOBBIX YCIIOBUSAX

MI13

MHTEPIPETUPOB
aTh CBOWCTBa B
KOHTEKCTE
KOHKPETHOM
MPAKTUYECKOU
CUTYyalluu

[IpakTnueckas
pabora

DK3aMeH

yMETh  NEPEHOCUTh  3HAHHUA B
MO3HABATEILHYI0 M IPAKTHYECKYIO
00J1aCTH KU3HENEATEIILHOCTH

M17

pemarp
MPHUKJIATHBIC
3a/1a4w,
CBSI3aHHBIC c
HCCJICIOBAaHHEM
XapaKTePUCTHK
MIPOIECCOB

[IpakTnueckas
pabora

DK3aMeH

yMETh HMHTCTPUPOBATh 3HAHHS U3
pa3HBIX IPEIMETHBIX 00JIacTei

M18

yMETh
OpPUEHTHUPOBATHC
s B Pa3IMYHBIX
UCTOYHUKAX
uHdopmanuu,
KPUTHYCCKH
OILICHUBATh "
UHTEPIPETHPOB
aTh
UH(OpMALHIO,
NOJy4aeMyro |3
pa3IMYHbBIX
HUCTOYHUKOB

Pedepar

DK3aMeH

BJIaACTH HaBbIKaMU MOJIYyUCHUA
uH(OpMAIINU U3 UCTOYHUKOB Pa3HbIX
THUIIOB, CaMOCTOSTEIILHO
OCYIICCTBIIATh  TOWCK,  aHaJM3,
CUCTCMATU3AIIUI0O U HHTCPIPCTALUTIO
uHpoOpMaIMK PA3TUYHBIX BHIOB H
dbopM TpeICTaBICHUS

M21

TOTOBHOCTb |
CITOCOOHOCTh K
CaMOCTOSITEITHHO
i
UH(POPMALIMOHH
o-
MMO3HABATEIbHOM
NeSITeITbHOCTH,
YMETh
OPUEHTHUPOBATHC
S B Pa3sIUIHBIX
UCTOYHUKAX
uHpOpMaLuy,
KPUTUYCCKH
OIICHUBATH u
UHTEPIPETHPOB
aTh
uHdopmaruto,
MOJTy4aeMyro U3
Pa3INIHBIX
HUCTOYHUKOB

Pedepar

DK3aMeH

CO37aBaTh TEKCTHl B Pa3IMYHBIX
dopMatax ¢ YydYeTOM Ha3HAUYCHUS
uH(pOpMaINU U LENEBON ayTUTOPHUH,
BBIOMpas  ONTHUMAaJbHYIO  (opMy
NPE/ICTaBICHUS M BU3YaTH3aLUH

M?22

KPUTUYCCKH
OIICHUBATH u
UHTEPIPETHPOB
aTh
uHdopmaruto,

Pedepar

DK3aMeH
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NOIY4aeMyl0 M3
pa3IUYHbIX
MCTOYHUKOB

OLICHUBATh JOCTOBCPHOCTD,
JICTUTUMHOCTD I/IH(I)OpMaLII/II/I, €C
COOTBETCTBHEC IIPpaBOBbBIM n

MOpPaJIbHO-3TUYCCKUM HOPpMaM

M23

yMETh
OpPUEHTHUPOBATHC
s B Pa3IMYHBIX
HUCTOYHHKAX
nHdopmanuu,
KPUTUYECKH
OLICHUBATh "
UHTEPIPETUPOB
aTh
UH(OpMALHIO,
NOJTy4aeMyro |3
PA3INIHBIX
HCTOYHUKOB

Pedepar

DOK3aMeH

OCYILECTBIISATh KOMMYHHUKAIIMIO BO
Bcex cepax KU3HU

M26

yMETh
MPOTyKTUBHO
o01aThCs 51
B3aUMOJICHCTBO
BaTh B IMpOIIECCE
COBMECTHOH
JIETENLHOCTH

[IpakTnueckas
pabora

DK3aMeH

BJIAJETh Pa3IMYHBIMH  CIIOCOOAMHU
OOIIEHUS U B3aUMOICUCTBUSA

M28

YMETh
MPOTyKTUBHO
oOmarescs u
B3aNMOEHCTBO
BaTh B IpoIlECCe
COBMECTHOM
JIeSITEIILHOCTH,
YUYUTHIBATh
MO3UIUHU JIPYTHUX
YYaCTHUKOB
JIeTEILHOCTH

Pedepar
IIpakTrueckas
pabora

DK3aMeH

apryMEHTUPOBAHHO BECTH JHAJIOT,
yMEThb  CMAT4YaThb  KOH(JIMKTHBIC
CUTYyaLl1

M29

YMETh
YUUTHIBATh
MO3UIUH JIPYTUX
YYaCTHHKOB
JESITEIIbHOCTH,

3 dexTuBHO
paspemiars
KOH(JIUKTBI

[TpakTnueckas
pabora

DK3aMeH

Pa3BEpHYTO U JIOTUYHO W3Jararhb
CBOIO TOUYKY 3peHust c
HCIIOJIb30BAHUEM S3BIKOBBIX CPEICTB

M30

BJIQ/IETh
S3BIKOBBIMHU
CpelICcTBaMu -
yMEHHE  SICHO,
JIOTUYHO "
TOYHO H3JIarath
CBOIO TOYKY
3peHus,
HCIIOJIb30BaTh
aJIeKBaTHBIC

Pedepar
[IpakTuueckas
pabora

DK3aMeH
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SA3BIKOBEIC
CpeCTBa

[IOHUMATh "u HCIIOJIB30BATh
IIPEUMYIIIECTBA KOMaH/IHOM 5
WHAVBUIYATBHON pabOThI

M31

YMETh
MIPOTyKTUBHO
o0maTscs 51
B3aUMOJICHCTBO
BaTh B IMpOIECCE
COBMECTHOH
JIETENLHOCTH

[IpakTnueckas
pabora

DK3aMeH

LeIM  COBMECTHOM
OpraHu30BBIBaTh U
KOOpAMHHUPOBATh  ACHCTBHS  TIO
JNOCTMOKCHHUIO:  COCTaBJSATh  IUTaH
JNIEUCTBUM, pachpeaeisTh pojud C
Y4ETOM MHEHUM YYaCTHUKOB
00CyXJ1aTh pe3yibTaTbl COBMECTHOU
paboThI

MPUHUMATh
JIeSITCIIbHOCTH,

M33

YMETh
MPOTyKTUBHO
oOmarscs u
B3aNMMOJICHCTBO
BaTh B IpoIlEcce
COBMECTHOM
JIeSITEILHOCTH,
YUYUTHIBATh
MO3UIUHU JIPYTHUX
YYaCTHUKOB

eI TEILHOCTH

[IpakTuueckas
pabora

DK3aMeH

OLIEHMBATh KaueCTBO CBOETO BKJIANA
M KaXJIOr0 YYacTHHKAa KOMaHIbI B
o0t pe3ynbTar 1o
pa3pabOTaHHBIM KPUTEPHUSIM

M34

BIIJICTh
HaBBIKAMH
MO3HaBaTEILHOMN
pedaekcun  Kak
OCO3HaHMS
COBEpIIIaEMbIX
nencTBuit u
MBICIIUTEIIbHBIX
MPOIIECCOB, UX
pe3yJIbTaTOB U
OCHOBAaHHIA,
TpaHull CBOErO
3HAHUS i
HE3HAHUI,
HOBBIX
MO3HAaBaTEIbHbI
X 3a1a4 u
CpEICTB HUx
JIOCTHIKCHUS

IIpakTrueckas
pabora

DK3aMeH

CaMOCTOSITEJIBHO COCTABJIATH  IUIAH
pemieHust MpOOJIeMBI €  Y4ETOM
UMEIOIUXCS PECYPCOB, COOCTBEHHBIX
BO3MOKHOCTEH U IPEANOYTCHUN

M39

BIIAAETh
HaBBIKAMH

MO3HAaBaTEILHOMN
pedraekcun  Kak
OCO3HAHMS

COBEPIITACMBIX
b ()5 (62950 u
MBICTUTEIBHBIX
MPOIIECCOB, HUX
pe3yNbTaToB U

OCHOBAHHIA,
TpaHUI] CBOETO
3HAHUS u

[IpakTnueckas
pabora

DK3aMeH
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HE3HAHUS,
HOBBIX
IM03HABATEIIHHEI
X 3a7a4 u
CpE/CTB ux
JIOCTHKCHUS

JaBaTb OUCHKY HOBBIM CUTYyallUsIM

M40

BIIAJICTh
HaBBIKAMH
OCO3HaAHUS
HOBBIX
MTO3HABaTCIIbHBI
X 3aga4d "
CPEICTB ux
JIOCTHKEHHSI

[IpakTnueckas
pabora

DK3aMeH

BBIOOD,
Opathb

aenaThb OCO3HaHHBIN
apryMEHTHUPOBATH ero,
OTBETCTBEHHOCTb 32 PELICHHE

M42

BJIAJICTh
HaBBIKAMH

MO3HaBATEIbHOMN
pedaekcun  Kak
OCO3HaHMUS

COBEpIIIAEMbIX
nencTBuit u
MBICIIMTEIIbHBIX
MPOLECCOB, HX
pe3yJIbTaTOB U
OCHOBaHUIA,

rpaHull CBOEro
3HAHUS u
HE3HAHUSI

[IpakTnueckas
pabora

DK3aMeH

OLICHUBATh IPUOOPETEHHBIN OMBIT

M43

BJIQJICTh
HaBbIKAMU
MMO3HABATEIbHOM
pedaekcun  Kak
OCO3HAHHUS
COBEpIIAEMbIX
JIEUCTBUI u
MBICITUTENIBHBIX
MPOIIECCOB,
HOBBIX
MO03HABATEIIbHBI
X  3ama4 |
CPEICTB ux
JTIOCTHUKEHUS

IIpakTrueckas
pabora

DK3aMeH

NPpEeaAMECTHbBIX?

yYMEHHE OIEePHPOBATh TMOHITUIMHU:
OINpe/ICTICHUE, aKCHUoMa, Teopema,
CIIC/ICTBHE,  CBOWCTBO, IMPH3HAK,
JI0Ka3aTeIbCTBO, PaBHOCHIIbHBIC
(bOpMYITHPOBKH; yMEHHE
dbopMyIIMpOBaThH obOpatHOe "
[POTHUBOIIOJIOXKHOE  YTBEPIKICHHUE,
IIPUBOJUTH IIPUMEPBI "
KOHTPIIPUMEDBI, HCII0JIb30BATh

IT1

UCTIONIb30BATh
Opd  PEUICHUU
CTepeoMeTpHUEC
KHAX 3amaq
IUTAHUMETPUYEC
kue (aktel u
METO/IBL;

NPUBOJIUTH

JIOKa3aTeJIbHbIC

Pedepar

DK3aMeH
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METOJ MaTeMaTH4eCKOMH UHAYKIIUUA,

paccyXaeHus B

MIPOBOAUTH JI0Ka3aTelbHbIE X0Jle  peuIeHHs
paccyXJeHHs NpU pEIICHUU 3anad, 3a/1a4
OLICHUBATD JIOTHYECKYIO
MPABUJIBHOCTD PACCYXKICHUN
YMEHHME OmepupoBaTh moHATUsAMH: | [12 peuarhb Pedepar DK3amMeH
MHOECTBO, IIOJIMHOXECTBO, MpOCTENIINE [IpakTnueckas
omepauuyd  HajJ ~ MHOXECTBaMHU; 3a1auu, paboTta
YMEHHE HCHOJIb30BaTh TEOPETHKO- CBSI3aHHbIE c
MHOKECTBEHHBI  ammapar s MOHSTHEM
ONHUCaHUsl pEalbHBIX MPOLIECCOB U MHO’KECTBA,
SBJICHUY MPU pEUIeHUH 3a]1a4, B TOM MPUMEHSITD
gucie W3 JAPYyruX  y4eOHBIX MHOKECTBEHHBI
MpEeIMETOB W anmapar s
OnuCcaHus
peanbHbIX
IIPOLIECCOB
yMEHHME onepupoBaTh mnoHsTusMu: | 113 pemarb [IpakTuyeckas DK3amMeH
rpad, cBsi3HBIN rpad, AepeBo, UK, npocTeuire pabota
rpa@ Ha  IUIOCKOCTH;  yMEHHE 3aJauu,
3aJaBaTh W  OIUCHIBaTh  rpadsl CBSI3aHHBIE c
pa3INYHbIMU crocobamu; noHsitueM rpaga
UCIIONIL30BaTh Tpadbl NpU PEIICHUN
3a1au
yMeHHe cBOOOJHO  omepuposats | [14 pemars [IpakTnueckas OK3aMeH
MOHSITUSMU: COUYETaHHE, npocTeiime pabota
IIEPECTaHOBKA, YHCJIO COYETaHMH, KOMOWHATOPHBIC
YHCIIO MePECTaHOBOK; OuHOM 3aJ]a4d METOZOM
HpioTOoHa;  yMeHWe  NPUMEHSTH nepebopa, a
KOMOWHATOpPHBIC (hakThI u TaKxKe c
paccyXAeHus Ui pelIeHus 3a1a4 UCIIOJIb30BaHUE
M H3BECTHBIX
dbopmy
yMeHHe omepupoBarth moHATusMHU: | [15 BBITIOJTHSTH Pedepar DKk3aMeH
HaTypaJIbHOE YHCJIO, LEJN0E YHCIIO, apudpmernuecku | [Ipaktuueckas
OCTaTOK MO MOIYJIIO, paloHajIbHOE X neicTuii, | pabora
YHUCII0, UPPALUOHAIBHOE  YHCIIO, MIPUMEHSS
MHOKECTBAa HATYPaJbHBIX, IEJNbIX, BBIYHCIUTEIbHBI
paLMOHANIBHBIX, JIEACTBUTEIIBHBIX € YCTpOMCTBa
qHCel; yMeHHe HCIIOJIb30BAaTh
MPU3HAKU JCIUMOCTH, HAaUMEHbIINN
o0mmii  menurenb M HauOOJbIIEe
obmiee kpatHoe, aNroput™M EBkimma
IpU peuIeHUH 3a7ay; 3HAKOMCTBO C
pPa3IUYHBIMU MO3ULIUOHHBIMU
CHUCTEeMaMH CUUCIICHUS
yMeHHe cBOOOgHO  omepuposats | [16 HaXOJIUTh IIpakTrueckas OK3aMeH
MNOHSATUSMH: CTENEHb C  LEJIbIM 3HaueHusi KOpHs | paboTa
MOKa3areyieM, KOPEHb HaTypaJbHOMU HaTypajibHOU
CTENEeHH, CTENEHb C PalOHATbHBIM CTEMeHH,
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1oKa3areseM, CTETIeHb c CTETIeHU c
JNEHCTBUTENbHBIM  (BEIIECTBEHHBIM) palMOHaIBLHBIM
nokaszarejaeM, JiorapudM  UuCIa; MOKa3aTeseM,
CHHYC,  KOCMHYC U  TaHIEHC norapudma,
MPOU3BOJIBLHOTO YHUCIIA UCTIONB3YSL TIpH
HEOOXOIUMOCTH
BBIYHCITUTEIbHBI
€  YCTpONMCTBa;
MOJIb30BATHCS
OLICHKOU u
IPUKUAJIKOU IIPU
MPAKTUYECKHUX
pacuerax
YMEHHME omnepupoBaTh mnoHsTusmu: | [17 npoBoauTh 10 | Pedepar DK3aMeH
TOXIECTBO, TOXIECTBEHHOE dbopmynam u | [IpakTuaeckas
npeoOpa3oBaHue, ypaBHEHHUE, npaBujamM pabora
HEpaBEHCTBO, CHCTEMa ypaBHEHUH U npeoOpa3oBaHus
HEPaBEHCTB, PaBHOCHUIILHOCTD OYKBEHHBIX
YPaBHEHUI, HEPABEHCTB M CHUCTEM; BBIPAYKECHHUI,
paloHaibHble, HPpPALUOHAIBHEIE, BKJIIOYAIOIIU T
MOKa3aTeIbHbIE, CTETICHHBIE, CTETICHH,
norapudmuyueckue, paauKabl,
TPUTOHOMETPUYECKHE  YpaBHEHUS, norapupmel  H
HEPAaBEHCTBA U CHUCTEMbl; yMEHHE TPUTOHOMETPUY
peliath ypaBHEHHUs, HEPABEHCTBA U eckue QpyHKIHH;
CHUCTEMBl C TIOMOIIBIO PAa3IMYHBIX BBIUUCTISATh
MPUEMOB;  pellaTh  ypaBHEHUS, 3HAYCHUS
HEpPaBeHCTBA U CHCTEMBl  C YHUCIIOBBIX u
napaMeTpoM; MIPUMEHSITh YPAaBHECHUS, OYKBEHHBIX
HEPAaBEHCTBA, WX CHCTEMbI IS BBIpaXXEHUI,
pelIeHrsT MaTeMaTHYeCKHX 3aaad u OCYIIECTBIISAS
3a/1a4y U3 pa3IMYHbIX 00JIaCTeH HAyKH HEO0OXOIUMBIE
U peabHON KU3HU MOJICTAHOBKU U
peoOpa30BaHUS
yMeHHe omepupoBarh moHATUsMU: | [18 CTPOUTH [TpakTuaeckas DK3aMeH
rpaduk byHKIHH, obOpaTHas rpaduku pabora
GyHKIMSA, KOMIO3MIMA (YHKIHH, W3Y4YEHHBIX
nuHelHas (YHKIMSA, KBaapaTHIHAS byHKIHH,
byHKuMsA, cTeneHHas (QYHKIHMA C ONMCHIBATh IO
LEJIbIM MoKazaresem, rpapuky u B
TPUTOHOMETPHUECKUE byHKIIH, MPOCTEHIINX
oOpaTHble TPUTOHOMETPHUUECKUE CIIyJasix 1o
byHKIUH, MoKaszaTesbHas u dbopmyiie
norapudmMudeckas QyHKIIUN; YMECHHE MOBEJICHUE u
CTPOUTh rpaduKu GbyHKIMH; CBOICTBa
BBITIOJIHSTH npeoOpazoBaHms byHKIMA
rpauKoB QyHKUIUI
HCITOJIh30BaTh rpaduku mpu | [19 CTPOUTH Pedepar DK3aMeH
U3yYeHUH MIPOIECCOB " rpaduxu [TpakTuaeckas
3aBUCUMOCTEH, TIPH PEIICHUU 3a7ad byHKIHA ¢ | pabora
U3 JPYTHX Yy4eOHBIX MPEAMETOB U UCTIOJIb30BaHNE
3aJ1a4 U3 peaybHOM KU3HU; BBIPAXKATh M anmnapara
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dopMynaMu 3aBUCUMOCTH  MEXIY MaTeMaTHYeCKO
BEJMYUHAMU ro aHaln3a;
BBIYHCTISTH
oI c
UCTIOJIb30BaHNE
M
IepBOOOPa3HOM
yMeHHMe omnepupoBaTh mnougatusimu: | [110 HCCIIE/IOBATh [IpakTnueckas DK3amMeH
YEeTHOCTh (DYHKIIUH, TIEPHOJUYHOCTH byHKINH Ha | pabota
byHKIMH, OTrpaHUYEHHOCTh MOHOTOHHOCTb,
(YHKIIMH, MOHOTOHHOCTH (DYHKIIHH, HaXOAUTh
AKCTpeMyM (DYHKITUHU, HAanOOJIbIIIee U HauOoJypIIe |
HaMMEHbIIIee 3HaueHHe (YHKIHUU Ha HaMMEHBIIINE
MIPOMEXYTKE, yMEHHE NPOBOAUTH 3HAYEHUS
uccineoBaHue QyHKIUN byHKIHH,
CTPOUTH
rpaduku
byHKIHMA c
UCTIOJIb30BaHHE
M amnmapara
MaTEeMaTHYECKO
ro aHaJIM3a
YMEHHME HCIOJb30BaTh cBoiicTtBa U | [111 CTPOUTH Pegepar OK3aMeH
rpadukn  QYHKOMH I pelieHus rpaduku [TpakTrueckas
ypaBHEHHIA, HEPAaBEHCTB W 3ajad C U3yUYCHHBIX pabota
napamMeTpamMu;  M300pakaTb ~ Ha GyHKIHH,
KOOPJIMHATHOM TUIOCKOCTH OIKCHIBATH  TI0
MHOKE€CTBA PEUICHUM YypaBHEHU, rpaduky U B
HEPaBEHCTB U UX CUCTEM IPOCTEUIINX
ciIyJasix 1o
bopmyie
MOBE/ICHNE u
CBOMCTBA
(hyHKIHH
yMeHue cBobomgHo  omepuposarts | [112 IIPUMEHSATH IIpakTrueckas OKk3aMeH
MOHSTUSMH:  TOCJIEIOBATENBLHOCTb, dbopMyibI paboTta
apudmMeTHuecKas nporpeccus, 3aaHus
reoMeTpuyecKas nporpeccus, apu(MeTUIEeCKO
OECKOHEYHO yObIBaroIas i "
reoMeTpuyecKas MIpOrpeccusi; reOMETPUUYECKO
yYMEHHE 3a/1aBaTh U mporpeccum,
MOCJIEI0BATEILHOCTH, B TOM YHCIIE C MOCJIe/I0BaTeNbH
MIOMOIIIBIO0 PEKYPPEHTHBIX (OPMYIT ocrtei
yMeHHEe omnepupoBaTh mnoHsTusMu: | 113 BBIYUCIIATH [IpakTuueckas DK3amMeH
HETNPEePBIBHOCTh byHKIMH, NpOM3BOJIHBIE U | paboTa
aCUMIITOTHI  Tpaduka  (yHKIHH, nepBOOOpa3HbIC
mepBass M BTOpas IPOW3BOJHAS 3JIEMEHTAPHBIX
byHKIHH, TCOMETPUUYECKUIA u byHKIHH,
¢u3nueckuif CMBICT TPOU3BOHOMH, UCIIOb3Ys
nepBoooOpasHasi, oTpeieNIeHHBIH CIIPaBOYHbBIC
MHTETpa; yMEHHUE HAXO/IUTh MaTepHabl
acUMOTOThl  rpadmka  GYHKIUU,
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YMEHHE BBIUUCIATH IPOU3BOTHBIC
CYMMBI, MPOU3BEACHUS, YaCTHOTO W
KOMMO3UIIMN  (PYHKIMIA, HAXOAUTh
YpaBHEHHE KacaTelbHOW K TIpaduKy
(byHKIIUH

YMEHHE MCIOJb30BaTh Npou3BoaHyto | [114 HCCIIE/IOBATh Pedepar DK3amMeH
JUISL  UcClieoBaHusl (OYHKIUH, IS byHKIIUU Ha | [IpakTrueckas
HAXO0X/ICHHS HAWIY4YILEro pelieHus MOHOTOHHOCTh, | paboTa
B TMPHUKJIAJHBIX, B TOM YHUCIIE HAXOJWTh
COILIMATILHO-9KOHOMHYECKUX u HauOoNblINe U
buznuecKux 3a/1avax, TUIS HAaUMEHBIIINE
oTpezieNIeHUs] CKOPOCTHU U YCKOPEHUS; 3HAYEHUS
HaXOJUTh IUIOIMIAIN U 00BEeMBI PUTYP byHKIHUH,
C TMOMOIIBI0 MHTETpajia; MPUBOAUTH CTPOUTH
MIPUMEPBI MaTeMaTHIeCKOTrO rpaduku
MOJIETTUPOBAHUS c MTOMOIIbIO byHKIUi c
Qg depeHIraIbHbIX ypaBHEHUN UCIIOJIb30BaHUE
M anmnapara
MaTeMaTU4eCcKO
ro aHalu3a;
BBIYHCTISTH
oI c
UCTIONIb30BaHUE
M
nepBooOpa3Hoi
yMeHHe omnepupoBaTh mnoHsTusiMu: | 115 MIPUMEHSITh [IpakTnueckas DK3amMeH
KOMIUIEKCHOE YHCIIO, COMPSIKEHHBIC MaTeMaTH4ecku | pabora
KOMIUIEKCHBIE YHUCJa, MOAYJIb U i ammapar K
apryMEeHT  KOMIUJICKCHOTO  YHCIA, JIEHCTBUSM c
dbopMa 3amucu KOMIUIEKCHBIX YHCEel KOMIUIEKCHBIMU
(reomeTrpuueckas, YHUCJIAMH,
TPUTOHOMETPHUECKAs u UCIIONB3YS
anreOpanyeckas, ); yMETh bopmyIbl
MIPOU3BOIUTH apudmeTnyeckue
JIEeHCTBUS c KOMIUTIEKCHBIMU
YUCJIaMU;  MPHUBOJIUTH  IPUMEpPHI
MCIOJIb30BaHHUsI KOMIUICKCHBIX YHCEI
yMeHHME omnepupoBaTh mnoHatusmu: | [116 MIPUMEHSITh Pedepar DK3amMeH
cpenHee apudMeTHIecKoe, MeANana, bopMyIBI K | [IpakTuueckas
HauOoJIbIIEe u HauMEHbIIIee BBIYHCIICHUIO paboTta
3HaUEHMs, pa3Mmax, JAucHepcus, YHCIIOBBIX
CTaHJapTHOE  OTKJIOHEHWEe s XapaKTePUCTHK
OMHMCAHUS  YUCJIOBBIX  JIAaHHBIX; COBOKYITHOCTEH
yMEHHE HCCJIEIOBATh CTATUCTUYECKHUX
CTaTHCTUYECKUE JaHHBIE, B TOM TAHHBIX
YHClie C MPUMEHEHHEM TpaduyecKux
METOJIOB W JJIEKTPOHHBIX CPEJCTB;
rpaduyecku HCCJIEI0BATh
COBMECTHBIE HAOIIOICHUS c
MOMOIIBIO IMarpaMM PACcCEUBAHUS U
JIMHEMHOM perpeccun
YMEHHE HaXoJWTh  BepostHocTH | I117 BBIYHCIISATH B | Pedepar DK3aMeH
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COOBITHI c UCIIOJIb30BaHUEM IIPOCTEUIINX IIpakTrueckas
rpadU4ecKux METOJOB; MPUMEHATH CiyJasx pabora
JUIs  pemieHus  3amad  (opMyIisl BEPOATHOCTH

CIIOXKEHUS u YMHOKEHUS COOBITHIA Ha
BEPOSTHOCTEH, (OpMyYTy MOTHOU OCHOBE

BepoaTHOCTH, (opmyny beprysum, MOJICYEeTa YHUCIIa
KOMOMHATOpHBIE (PaKTHl U (HOPMYJIBI; UCXOJIOB.,

OLICHUBATh BEPOATHOCTH pPEabHBIX MPUMEHEHUs

COOBITHH; yMEHHE  OIEpPHUPOBATH bopmyn

MOHATUSMM: Cily4ailHas BeJWYMHA, CIIOXKEHUS u
pacnpezeneHue BEPOATHOCTEH, YMHOXKEHUS
MaTeMaTHYeCcKoe OKHJaHUe, BEPOATHOCTEH
Jucrepcus u CTaH/IapTHOE

OTKJIOHEHHE CIIy4YalHOW BEJIMYHHBI,

byHKIIN pacnpeneneHus u

IUIOTHOCTHU pPaBHOMEPHOTO,

[I0KA3aTeIbHOIO M HOPMAJbHOIO

pacrpeieNeHH; YMEHHUE

UCIIOJIb30BaTh CBOMCTBAa HM3YYEHHBIX

pacnpe/iesieHnit 1711 pelieHus 3a1ay;

3HAaKOMCTBO C TIOHSATHSIMH 3aKOH

OOJTBIIIHIX YqHCell, METOJIBI

BBIOOPOYHBIX HCCIIEIOBAHUI; yMEHUE

NPUBOJUTE TIPUMEPHI  MTPOSBICHUS

3aKOHa OOJIBIIMX YHCEN B IPUPOJAHBIX

1 OOIIECTBEHHBIX SIBJICHUSIX

yMeHue omnepupoBath noHsTUsMU: | [118 HCIIOJIb30BaTh IIpakTrnueckas DK3aMeH
TOYKa, npsimas, IJIOCKOCT, npu  peuieHuu | pabora
IIPOCTPAHCTBO, OTpPE30K, Iyd, CTEpPEOMETPHUUEC
IJIOCKWI yroj, JABYTPaHHBIA YroJ, KHX 3aga4
TpEeXTPaHHBIH yroi, IJIaHUMETpUYEeC
nepeceKarolmecs, MnapauielbHble U kue (GakTtel U
CKpEIIHBAIOIINECS IIpsSIMBIE, METO/BbI;
NapajuiebHOCTh " MIPUBOTUTH
NEePIEHANKYIAPHOCTh  MPSMBIX U JIOKa3aTesbHbIe
IUIOCKOCTEH, yroi MeXIy MPsIMbIMU, paccyXaeHus B

YTOJI MEXAY NPSIMON U IIOCKOCTHIO, XOJI€ PpEeUICHHUS

YOI MEXAy IUIOCKOCTSMHU; yMEHHE 3aj1au

UCITOJIb30BaTh MpPHU PpEIICHUH 3ajad
U3y4YeHHble (AaKTBl U  TEOpPEMbI
IUIAHUMETPUH; YMEHHE OIICHUBATh
pa3Mepbl 0OBEKTOB B OKpY KarolleM

MHUDE; yMEHHE OIepupOBaThH
MOHSTUSIMA: MHOTOI'PaHHUK, CEYCHHE
MHOT'OI'paHHHKA, NPaBUIIbHBIN

MHOT'OTPaHHUK, NIpU3Ma, NUpaMHUIA,
durypa u MOBEPXHOCTh BpallleHUS,
OWIUHApP, KOHyC, mmap, cdepa,
pa3BepTKa TOBEPXHOCTH, CEUYCHHUS
KOHyCa W IIMJIMHIpA, TapaielbHbIe
OCH WJIM OCHOBAHUIO, CEUEHUS 11apa,
TUIOCKOCTh,  Kacaromasicsi  cdepsl,
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WINH/Pa, KOHYCa; YMEHUE CTPOUTH
CeUYeHHEe MHOTOTPAaHHUKA; YMEHHE
n300pakaTb ~ MHOTOTPAaHHHKH U
MOBEPXHOCTHU BPALLCHUS, UX CEUECHUS
B TOM 4YHCI€ C  TIOMOIIbIO
JJIEKTPOHHBIX ~ CPEACTB;  yMEHHUE
[IPUMEHATD CBOMCTBA
T€OMETPHUECKUX duryp,
CaMOCTOSITENILHO  (OPMYJIMPOBATH
ONpeNieNIeHnsl U3y4yaeMbIX (uryp,
BBIJIBUT'aTh TUIIOTE3bI O CBOWCTBAX U
IPU3HAKAaX IE€OMETPUYECKUX (uUryp,
000CHOBBIBAaTh MJIM OIPOBEPrarh MX;
yYMEHHE IPOBOJUTH KJIACCU(DUKALNIO
buryp mo paziaMyHBIM NpPU3HAKAM,
BBINOJIHATh HE00X0IuMble
JIOTIOJTHUTEIIbHBIE TOCTPOCHUS

yMeHHe cBoOOAHO  omepuposarth | [119 BBIYUCIIATH [IpakTnueckas DK3aMeH
MOHSATUSMH:  TUIOIMIAAh  (DUTYPBHI, TUTOIIAIN u | pabota
obbeMm (Qurypsl, BeTWYMHA YIJIa, 00BeMBI

paccTosiHue OT TOYKH JI0 TUIOCKOCTH, MPOCTPAHCTBEHH

paccTosiHue  MEXAY  NPSMbIMH, BIX GUTYp

paccTosiHue MEXAY IUIOCKOCTSIMH,

IUIOIAAb chepsl, IUIOIIAAb

MOBEPXHOCTU TMHUPAMUJBI, MPHU3MBIL,

HWIMHIpa, KOHyca, IIapa; yMEHHe

HAaXOJUTh  OTHOIIEHHE  OO0BEMOB

OA00HBIX DHUTYP

yMeHHE onepupoBarth noHATHAMHU: | [120 UCIIOJIb30BaTh Pedepar OK3aMeH
JBUKEHHE, TapaljieIbHbII TepeHoc, npu  pemienuu | [Ipaktuyeckas
CUMMETpUS Ha IUIOCKOCTH M B cTepeoMeTpHuuec | pabora
MIPOCTPAHCTBE, MOBOPOT, KHX 3aa4
npeoOpazoBaHus noxoous, MJIaHUMETPUYEC

nmogo00HbIe (UTYPHI B TIPOCTPAHCTBE; ke (akTel u

YMEHHE paclo3HaBaTh paBHbBIC W METO/IBI,

nmogo0HbIe (DUTYpPHI, B TOM YHCJIE B MIPUBOANTH

NpUPOJE, HCKYCCTBE, apXUTEKTYpE; JOKa3aTeTbHbBIE

yMEHHE HCIOJIb30BATh paccykaeHus B
reoMEeTpUIECKre OTHOIIICHUS, XOJle  pelICHHS

HAXOJUTh reoMeTpUyYecKue 3a1au

BEJIMYMHBI ([UIMHA, yTOJI, TUIONIANb,

00beM) TMpH pEHICHWH 3a1ad |3

JIPYTHX Yy4eOHBIX MPEAMETOB U U3

peaTbHOM KH3HU

yMeHHe cBoOomHO  omepuposath | [121 pemars IIpakTrueckas OK3aMeH
MOHSITUSMU: MPSIMOYTOJIbHAs npocTeiime paboTta
cucrema KOOpJIMHAT, BEKTOP, 3a/1aumn B

KOOpJMHATBl TOYKH, KOOPJIUHATHI KOOpJMHATAX,

BEKTOpa, cyMMma BEKTOPOB, Ha BEKTODBI.

MPOU3BEIEHNE BEKTOpa Ha YMHCIIO, Boruncnsath

pa3lioKeHHEe BEKTopa 1o Oa3ucy,
CKaJISIpHOE IPOM3BE/ICHUE,

OnpeIeTUTENH 2
1 3 MOPSIAKOB
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BEKTOPHOE  IIPOM3BEIEHHUE,  YIOJI
MEXIY BEKTOPaMU; YMEHHE
UCIIOJIb30BaTh BEKTOPHBIN u
KOOPJIMHATHBIA METOJ JJIsl peLIeHUs
FEOMETPUUYECKUX 3aJad M 3a4ad U3
JIpPYTUX y4eOHBIX MIPEAMETOB;
ONEpUPOBATh MOHIATHSAMHU: MaTpULIA
2x2 u 3x3, onpenenuTenab MaTPUILbI,
reOMETPUYECKUN CMBICII
ONpeIeTUTENS

YMEHHE MOJIENUPOBaTh peajabHbIC
CUTyallud Ha S3bIKE MAaTEMaTHKH;
COCTaBJISITh BBIPAXKEHUS, YPAaBHEHUS,
HEpPaBEHCTBA M HX CHCTEMBI IO
YCIOBHIO  3aJauyM,  HUCCJEI0BAThH
ITOCTPOEHHBIE MOZENH c
MCIIOJIb30BAaHUEM arllapara aireOpsl,
WHTEPIPETUPOBATH MTOJTYYEHHBIN
pe3yiabTaT; CTPOUTh MaTEMaTUYECKHE
MOJEIIN c MTOMOILIBIO
T€OMETPUUECKUX MOHATUHI u
BEJINYUH, PEIIATh CBA3aHHBIE C HUMHU
MpaKTUYECKHE 3aJaud; COCTaBIATH
BEPOSITHOCTHYIO MOJEIIb u
MHTEPIPETUPOBATH MOy YEHHBIHN
pe3yabTaT; pemarb  [PUKIAJHBIC
3a1auun cpeacTBaMu
MaTe€MaTHUYECKOr0 aHajliu3a, B TOM
YHUCJIE COIMAIbHO-3KOHOMUYECKOIO
1 pU3HIEeCKOro XapakTepa

1122

UCIIOJIb30BaTh
MaTeMaTHYECKU
U anmapar mnpu
MOJEIINPOBAHUA
peanbHbIX
IIPOLIECCOB

Pedepar
[IpakTnueckas
pabota

DK3aMeH

yMEHHE BBIOUpAaTh  TOIXOJSIIMIA
W3YYECHHBI METOJ ISl pElIeHUs
3aJa4yd; IOHMMAaHHWE 3HAYUMOCTH
MaT€MaTHUKU B U3YYEHUH MPUPOTHBIX
U OOIIECTBEHHBIX IMPOLIECCOB U

ABIICHUN; yMEHHE pPaclo3HaBaTh
MPOSIBJICHUE 3aKOHOB MAaTEMATHKU B
HUCKYCCTBE,  yMEHHE  IPUBOAUTH
MIPUMEPBI MaTeMaTHYECKHX

OTKPBITUA POCCUMCKOM U MHPOBOM
MaTE€MaTHYECKOU HayKH

1123

IMOHUMATh:
3HAYCHHE

MaTeMaTH4YECKO
W Hayku s
peuieHust 3aaad,
BO3HMKAIOIIUX B

TEOPUH 51
MIPaKTHUKE;
MPUMEHEHUE
METOH0B K
aHAIHU3Y u
HCCIICOBAHUIO
MIPOLIECCOB "
SIBIICHHUI B
pUpoe Hu
o011ecTBe

Pedepar
[IpakTnueckas
pabota

DK3aMeH
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