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1. IOACHUTEJIbHA A 3AITMCKA

PaGouass mporpamma oOmeo0pa3zoBarensHoro yueOHoro mpeamera OVYIL.03.Y
«Marematuka» MpeAHa3HAYeHA ISl WM3Y4YEHUs MaTeMaTUKU B MPo¢decCHOHATbHBIX
00pa30BaTEeNbHBIX OPTaHM3AIMAX, PEATH3YIOIMUX O00pa30BaTENIbHYI0 MPOrpaMMy
cpenHero oOmiero oOpa3oBaHMsI B Tpelesiax OCBOEHUS OCHOBHOHM MpodeccHoHambHON
obpazoBarensHoit mporpammbel CIIO (OIIOII CIIO) Ha 6a3e OCHOBHOIO OOIIEro
o0Opa3oBaHMsI MPY MOATOTOBKE CIEITUATMCTOB CPETHETO 3BEHA.

[Iporpamma paspaborana Ha ocHoBe TpeboBanuii ®I'OC cpemnero oOIero
o0Opa3oBaHMsl, IPEIBIBIIEMBIX K CTPYKTYPE, COACPNKAHUIO M PE3yIbTaTaM OCBOCHHS
ydgeOHorO mpenmera  «MaremaTuka», B COOTBETCTBHU C PeKOMEHIAIUAMH 110
OpraHM3alfK TOJYYCHHS CpenHero oomiero oOpa3oBaHWs B Mpeneinax OCBOCHUS
00pa3oBaTeNbHBIX MPOrpaMM CcpeaHero mpodeccuoHaabHOro oOpa3oBaHHs Ha 0ase
OCHOBHOTO  oO0mero oOpa3oBaHMs ¢ ydeTroM TpeboBaHul  deaepaabHbIX
rOCyJapCTBEHHBIX 00pa30BaTEIbHBIX CTAaHAAPTOB W IOJydaeMoW Mpodeccuu Wiu
CIENMATHBHOCTHU CPEHEro MPOeCcCUOHATBHOTO 00pa30BaHMUS.

Copnepxanue mporpammbel  «MaTemMaTuka»  HampaBlI€HO Ha JOCTHXKEHHUE

CIEQYIOIIMNX LeJIei:

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

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

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

. obecnieueHre CPOPMUPOBAHHOCTH MPEACTABICHNI O MaTEMaTHKE KaK YacTh
0O0IIIeUeIOBEUECKOM  KYJIBTYPhl, YHHBEPCAIBHOM SI3BIKC HAYKH, ITO3BOJISIONICM
ONKCHIBATh W M3y4YaTh peajbHbIC MPOICCCHI U SABJICHUS.

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

CTYJCHTOB KOMIIETCHITHH, HeoOXoauMbIX Juis kadecTtBeHHOro 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 YUEBHOT' 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 YUYEBHOTI O ITPE/IMETA B YYEBHOM IIJTAHE

VYueonniii npeqmer OVYIL.03.Y «MatemaTtuka» gBisieTcsi y4€OHBIM MPEIMETOM
o0s13aTenbHOM npenaMeTHou obnactu «Marematuka u uHhopmatukay OI'OC cpeanero

o0111ero oOpa3oBaHus.

B mpodeccronanbubix 00pa3oBaTeNbHBIX OpraHU3alUgX Y4YeOHBIA MpeaMeT
OVII.03.Y «MaremaTuka» nzydaercs B 0011e00pa30oBaTeIbHOM ITUKIIE yUeOHOT O TIIaHa
38.02.01 OxoHoMUKa U OyXTaNTePCKHil y4eT (10 OTpacisiM) Ha 6a3e OCHOBHOT'O 00IIEro

o0pa3oBaHUs.



B yue6nbix mnanax [ITICC3 y4eOusiii npeamer «MareMaTiuka» BXOJIUT B COCTaB
o0mx 001Ie00pazoBaTeNbHbIX YUYEOHBIX MPEIMETOB, (POPMHUPYEMBIX U3 00A3aTEIbHBIX
npenmeTHbIx obnacteit ®I'OC cpemnero obmero oOpa3oBaHus, ISl CICIUATBHOCTEH

CIIO cooTtBercTBytO1IEr0 MPOoduiIst NpohecCuOHATHFHOT0 00pa30BaHU.

4. TNTAHUPYEMBIE PE3VJIbTATBI OCBOEHUA YUEBHOI'O TTPEJIMETA
OcBoenue coneprxkanus yueoHnoro npeamera OVIIL.03.Y «MaremaTtukay
o0ecreynBaeT JOCTHKEHHUE CTYACHTAMU CIIEIYIOUIUX Pe3yIbTaToB:

JUYHOCMHbIX:

JI.1 chopMuUpPOBaHHOCTh TPaX)AAHCKOM MO3ULIMM OOYYaloOIIeTroCs KakK aKTHUBHOTO H

OTBETCTBEHHOTO YICHA POCCHICKOTO OOIIECTRA;

J1.6 YMCHHUC B3aI/IMOI[eI\/JICTBOBaTI) C ComuaJIbHBIMU HHCTUTYTaMHU B COOTBCTCTBHHU C HUX

(bYHKHI/IHMI/I N HAa3HAYCHHCM,

JI.8 chopMUPOBAHHOCTh POCCUNCKOM TPAKIAHCKOW WJICHTUYHOCTH, NATPUOTHU3MA,
YBAXKEHUS K CBOEMY HApOay, YyBCTBAa OTBETCTBEHHOCTH Iiepen PoauHoON, ropaocty 3a
CBOM KpaH, CBOW PomauHy, CBOM $3bIK W KYJbTYPYy, HPOIUIOE W HACTOAIIECE

MHOTI'OHAIIMOHAIBHOTO Hapoaa Poccuu;

JI.11 oco3Hanue AyXOBHBIX IEHHOCTEN POCCUUCKOrO HAPOAa;

JI.12 chopmMHrpoBaHHOCTH HPABCTBEHHOT'O CO3HAHMSI, STUUYECKOTO MTOBEICHNUS;
JI.14 oco3Hanue TUYHOTO BKJIaJa B IOCTPOCHUE YCTOMYMBOTO OYAYIIEro;

JI.16 »creTndeckoe OTHOIICHUE K MHDPY, BKIIO4YasA 3SCTCTHKY 6BITa, HAay4YHOI'o H

TEXHUYECKOT0 TBOPYECTBA, CIIOPTA, TPYJa U OOIIECTBEHHBIX OTHOLLEHU;

JI.20 copMHupOBaHHOCTH 3A0POBOTO U 0€30MacHOro o0pasa >KM3HU, OTBETCTBEHHOTO

OTHOILIEHUS K CBOEMY 37]0POBBIO;
JI.23 roTOBHOCTB K TPY/Y, OCO3HAHUE IIEHHOCTH MAacTEPCTBA, TPYI0JII00UE;

JI.25 wunTepec Kk pa3znuuHbIM cdepaM TpodeccCHOHaTbHON N1eATeNbHOCTH, YMEHUE
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COBEpIIIATh OCO3HAHHBIN BBHIOOp Oyayied Mpoeccuu U peaan30BbIBaTh COOCTBEHHBIE

JKHU3HCHHBIC I1JIaHBI,

JI.26 TOTOBHOCTB U CLIOCOOHOCTH K OOpPa30BaHUIO U CaMOOOPa30BaHUIO HA MPOTKEHUN

BCEH JKU3HU;

JI.27 copMUpOBaHHOCTH IKOJOTUYECKON KYJIbTYPhl, TOHUMAHHUE BIUSHUS COI[UATBHO-
SKOHOMMYECKHUX MPOLIECCOB HA COCTOSIHUE TPUPOTHOM U COLIUATIBHOM CPEIbl, OCO3HAHUE

TJI00ATBHOTO XapakTepa dKOJIOTHIECKHUX MPOoOem;

JI.28 myaHupOBaHME M OCYIIECTBICHHUE JIEMCTBUN B OKpYXKaIOIIEH Cpelie Ha OCHOBE

3HAHMU LEJIed YCTOMUYMBOIO pa3BUTHUs YEJIOBEYECTBA;

JI.32 chopMupOBAHHOCTH MUPOBO33PEHMSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTHS HAyKd M OOIIECTBEHHOH NPaKTUKH, OCHOBAHHOTO Ha JMajore KyJbTyp,

CHOCO6CTBYI-OH1€FO OCO3HAHHIO CBOCTO MCCTA B INOJIUKYJIbTYPHOM MHPC;

JI.33 COBEpPIICHCTBOBAHUE S3BIKOBOM M YUTATEIbCKOW KYJIbTYpbl KaK CpEICTBa

BBaHMOHeﬁCTBHH MCKAY JIFOAbMHU U ITIO3HAHUA MUPA,

J1.34 oco3nanue OCHHOCTHU H&y‘-IHOfI ACATCIbHOCTH, TOTOBHOCTH OCYIICCTBIIATDH

IMPOCKTHYIO U UCCIICAOBATCIILCKYIO ACATCIIBHOCT HHAUBUAYAJIBHO U B I'PYIIIIC,

MemanpeomemHoix:
M.1 camocTtosaTensHO (HOPMYIUPOBATh W AKTYaJTM3UPOBATH MPOOJIEMY, pacCMaTPUBATh

€€ BCCCTOPOHHC;

M.2 YCTaHAaBJINBATH CYIHCCTBCHHBIﬁ IIPpHU3HAK WJIKX OCHOBAaHUA [JII CpPaBHCHUA,

Kaccudukanuy u 00001IeHuS;
M.4 BBISBJISITH 3aKOHOMEPHOCTH U TPOTUBOPEUHS B PACCMATPUBACMBIX SIBIICHUSX;

M.12 BBISBIATH IMPUYIUHHO-CIICACTBCHHLIC CBA3U U AKTYAJIN3UPOBATh 3a1a4y, BEIABUI'ATb
TUIIOTE3Y €€ PCHICHHA, HAXOAUTDb apryMCHTLI AJIA JOKa3aTCJIbCTBA CBOUX YTBepH(ﬂeHHﬁ,

3a/1aBaTh IMAPAMETPHI U KPUTEPUH PELLICHHUS;

M.13 aHanu3upoBaTh MOJYYEHHBIE B XOJI€ PEIICHUS 3aJa4dl PE3yJbTaThl, KPUTUUECKH

OOCHHUBATDH UX JOCTOBCPHOCTD, IIPOTHO3UPOBATH H3MCHCHUC B HOBBIX YCIIOBHUAX,
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M.17 yMmeThb TEpEeHOCUTh 3HAHWUS B I[IO3HABATEIIbBHYI0O M TPAKTHYECKYIO 00JacTu

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

M.21 BmajmeTs HaBBIKAMH TMOJXYYEHHS HHQOPMAIMH M3 HCTOYHHKOB PA3HBIX THUIIOB,
CaMOCTOSITEIIBHO OCYLIECTBIIATH IIOMCK, aHAJIN3, CUCTEMATU3ALUI0 U HMHTEPIPETALMUIO

uH(pOpMaIMHU Pa3IMYHbIX BUIOB U (DOPM MpPEe/ICTABICHUS;

M.22 co3naBaTh TEKCTHI B Pa3IMYHbIX (hopMaTax ¢ y4eTOM Ha3HauYeHHsI MH(OpMALUU U

IIEJICBOM ayIUTOPUH, BEIOMpasi ONTUMATBHYIO ()OpMY TIPEICTABIICHUS U BU3yalIU3aIliy;

M.23 OOCHHUBATL OOCTOBCPHOCTDH, JICTUTHUMHOCTD I/IH(i)OpMaI_[HI/I, €€ COOTBCTCTBHC

PABOBBIM U MOPAJIbHO-3TUYECKUM HOPMaM;
M.26 ocyiecTBIsATh KOMMYHHUKAIMIO BO BCEX cepax KU3HH;

M.28 BnazeTh pa3IMUHBIMU CIIOCOOAMU OOIIEHUS U B3aUMOICUCTBUS;

M.29 apryMeHTUpOBaHHO BECTH JUAJIOT, YMETh CMATYaTh KOH(QIMKTHBIE CUTYallUH;

M.30 pa3BepHYTO U JJIOTUYHO U3JIaraTh CBOIO TOUKY 3pEHUS C UCTIOJIb30BAHUEM S3bIKOBBIX

CPE/ICTB,;

M.31 moHMMaTe M UCIHONB30BATh IPEUMYIIECTBA KOMAHIHOM WM WHIWBUAYAIBHOU

padoTHI;

M.33 npuHHMAaTh LIEIU COBMECTHOM €SI TEIbHOCTH, OPraHU30BbIBATh U KOOPJUHUPOBATH
JNEUCTBUA MO JOCTHXKEHHIO: COCTABIIATH IUIAH ACUCTBUHU, PACIIPEIEIIATh POJIA C YYETOM

MHEHUW y9aCTHUKOB 00CYX/IaTh PE3yIbTaThl COBMECTHOM paOOTHI;

M. 34 oneHuBaTh Ka4eCTBO CBOCTO BKJIAJA M KaXKJIOIO YYaCTHMKAa KOMAaHJIbI B OOIIMIA

pe3yJIbTaT 1Mo pa3pabOTaHHBIM KPUTEPUSIM;

M 39 camoCTOATENBHO COCTABIATH IUIAH PEHICHHUS MPOOJIEMBl C YYETOM HMEIOIIHUXCS

pecypcoB, COOCTBEHHBIX BO3MOKHOCTEH U MIPEATMIOYTCHU;
M 40 naBaTh OIIEHKY HOBBIM CUTYaLIHsSIM;

M 42 nenaTh OCO3HaHHBIM BBHIOOP, APTYMEHTHPOBATH €ro, OpaTh OTBETCTBEHHOCTH 3a
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pelIeHuE;
M43 oneHuBaTh NPUOOPETEHHBIH OIBIT;

npeomemuulx:
I1.1 ymeHue omnepupoBaTh MOHSATUSIMU: OINpPEJCICHUE, aKCUOMa, TEOpeMa, CIEJCTBUE,
CBOMCTBO, TMpHU3HAK, JOKAa3aTeIbCTBO, PAaBHOCWIbHBIE (OPMYJIUPOBKH; yMEHUE
dbopmyIMpoBaTh 0OPATHOE W MPOTUBOMOJIOKHOE YTBEPKICHUE, TPUBOIUTH TPUMEPHI U
KOHTPIIPUMEPHI, HUCIOJIb30BaTh METOJI MaTEMaTHYE€CKONM WHIYKIMU; T[POBOJUTH
JIOKa3aTeNbHbIE PACCYXACHUS TPH PpEUICHUWU 3a/lay, OILICHUBATh JIOTHYECKYIO

IIPaBUJIBHOCTH PaCCYKICHNN;

I1.2 YMCHHUC OIICPpUPOBATh IIOHATHUAMHU. MHOXCCTBO, IIOAMHOXCCTBO, OIICpAllMHM HaJ
MHOKCCTBaMH; YMCHHUC HCIIOJIB30BaTh TeopeTHKO-MHO)KeCTBeHHBIﬁ arrIapar ajs
OIMrMCaHus pCaJIbHBIX ITPOUCCCOB U SIBJICHUM IIpH pCIICHUHA 3a1a4, B TOM YHCJIC U3 IPYTUX

y4eOHBIX NMPEMETOB;

I1.3 ymeHue omepupoBaTh MOHATUSAMU: Tpad, CBsA3HBIN rpad, AepeBo, UK, rpad Ha
IUIOCKOCTH; YMEHHE 3aJaBaTh M ONHCHIBATh TIpadbl pa3IuYHBIMU CHOCOOAMH;

HCIIOJBb30BaTh l“pa(bBI IMIpU pCUICHUM 3a/1a1,

[1.4 ymenune cBOOOAHO ONEPUPOBATH MOHATHUSIMH: COYETAHUE, MEPECTAHOBKA, YHUCIIO
COYETaHWM, YHUCIO TEepecTaHOBOK;, OumHOM HplOTOHAa; yMeHHE  NPUMEHSTH

KOMOMHATOPHBIE (PAaKThI U PACCYKACHUS IJIs1 PEIICHUs 3aa4;

[1.5 ymenne onepupoBaTh MOHATHIMU: HATyPaTbHOE YHCIIO, IIEJI0€ YHCIIO, OCTATOK T10
MOJIyJII0, PAIIMOHAIBHOE YHWCIIO, MPPAMOHAIBHOE YHCIO, MHOXECTBA HATYpPabHBIX,
IENTBIX, PAIMOHATBHBIX, JIEHCTBUTEIBHBIX YHCE; yYMEHHUE HCIOJB30BaTh IMPU3HAKU
JEMMOCTH, HAUMEHBITUN OOIIUH JAeNuTeNh U Hanbosblnee 00IIee KpaTHOE, allfOPUTM
EBximna npu pemeHnn 3a1ad; 3HAKOMCTBO C PA3TMYHBIMU TIO3UITMOHHBIMA CUCTEMaMHU

CUMCJICHUS;

I1.6 YMCHHUC CBO6OIIHO OIICPUPOBATH IMOHATHAMM: CTCIICHDL C I CJIBIM I10KAa3aTCJICM, KOPCHb

HaTypaanoﬁ CTCIICHN, CTCIICHb C paldOHAJIbHBIM IIOKAa3aTCJICM, CTCIICHL C
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JIEHCTBUTEIBHBIM (BEIIECTBEHHBIM) TTOKA3aTesieM, JorapudM 4Kciia; CUHYC, KOCUHYC U

TAHI'CHC ITPOU3BOJILHOI'O YHUCJIA,

[1.7 ymenue omnepupoBaTh MOHITUSIMH: TOXIECTBO, TOKIECTBEHHOE MpeoOpazoBaHUE,
yYpPaBHEHHE, HEPABEHCTBO, CHUCTEMa YPABHEHUUW W HEPABEHCTB, PABHOCHIIBHOCTH
YPaBHEHHI, HEPABEHCTB U CHUCTEM; PALIMOHAIbHBIE, HPPALMOHAIBHBIE, TOKA3aTENbHBIE,
CTENEHHbIE, JIOTapu(PMUUECKHE, TPUTOHOMETPUUECKHE YpaBHEHUS, HEPABEHCTBA MU
CUCTEMBI; YMEHHE PELIATh YPABHEHUS, HEPABEHCTBA U CUCTEMBI C IOMOILBIO Pa3JIMYHBIX
IIPUEMOB; pEIIaThb YPABHEHUS, HEPABEHCTBA M CUCTEMBI C IIApaMETPOM; NPHUMEHSATH
YPaBHEHUsI, HEPABEHCTBA, UX CUCTEMBI JUISl PELICHUSI MATEMATUYECKUX 3a/1a4 U 3a/1a4 U3

pa3NMYHBIX 00JaCTEl HAYKU U peajbHOM KU3HU,

[1.8 ymenue omepupoBarh TOHATHUSMU: Tpadbuk (QyHKIMH, oOpaTHas QGYHKIUA,
KoMro3uliust (GyHKUMMA, JUHeWHas QyHKUMA, KBaapaTuUuHas (GyHKLIHS, CTEeNeHHas
GyHKIMST C 1edbIM [OoKa3aTelieM, TPUTOHOMETpuueckue (yHKIUU, OoOpaTHbIC
TPUTOHOMETpUUYECKHE (PYHKITNH, TOKa3aTeIbHAs U JorapupmMudeckas QyHKIINHA;, YMEHUE

CTpOUTH IpaduKu QYHKIMI; BBIIOIHATH TpeoOpa3oBaHus rpaukoB (PyHKIIUI;

I1.9 ucnonw3oBath Tpaduiky IpHU W3YUEHUN TPOIECCOB M 3aBUCUMOCTEH, MPU PEIICHUN
3alad W3 JAPYrHX Y4YeOHBIX NPEIMETOB M 3aJad U3 PeajbHOM KU3HU; BBIPAXKATH

dbopmyliaMu 3aBUCUMOCTH MEK]Ty BEJIMUYMHAMM;

I1.10 ymenue onepupoBaTh MOHATUSAMU: YETHOCTh QYHKIMH, IEPUOTUYHOCTh (QYHKIUH,
OTPaHUYEHHOCTh  (DYHKIIMM, MOHOTOHHOCTh (QYHKLUHMH, OJKCTPEMYM  (PYHKIIHUH,
HanOoJbllIee ¥ HAaUMEHbIIIEee 3HaUeHNnEe (QYHKIMU HA MPOMEXKYTKE; YMEHHUE MPOBOAMTH

uccaeaoBanue PyHKIINH;

I1.11 ymeHue ucnonb3oBaTh CBOWCTBA U rpaduku GyHKUMNA 71 PEIIeHHs] YPAaBHEHUI,
HEpaBeHCTB M 3aJad C IapamMeTpaMu; H300pakaTh Ha KOOPAMHATHOM IUIOCKOCTH

MHOXCCTBa pGIHGHI/Iﬁ ypaBHGHI/Iﬁ, HCPABCHCTB U UX CUCTCM,

[1.12 ymenue cBOOOAHO  ONEpPUPOBATH  MOHSTUSIMU:  TOCIIEIOBATEIIHLHOCTD,
apudMeTndecKas Mporpeccus, reoMeTpudeckas mporpeccusi, 0ECKOHEYHO yObIBarOIIas
reoMeTpuuecKas MpOTPEecCcHs; YMEHHE 3a/1aBaTh MOCIEIOBATEIILHOCTH, B TOM YHUCIE C

OMOIIIbIO PEKYPPEHTHBIX (HOPMYII;
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I1.13 ymenue onepupoBaTh NOHATUSMU: HENPEPHIBHOCTH (DYHKLIMHU, ACUMIITOTHI Fpaduka
(GbyHKUMY, TIepBas U BTOpas Mpou3BOoAHAas (YHKUHUU, T€OMETPUUYECKUN U (U3HUECKUI
CMBICII NPOU3BOJHOM, MEPBOOOpa3Hasi, ONPEIEICHHBI HHTErpan; YMEHUE HaXOJIUTh
acUMNTOTHl rpaduka (QYHKIUM; YMEHHE BBIUUCIATH MPOU3BOAHBIE CYMMBI,
POU3BEAEHUS, YACTHOTO M KOMIO3UIMU (PYHKUMNA, HAXOAUTh YPAaBHEHUE KAacaTeIbHON

K rpaduKy QyHKIINH;

[1.14 yMmeHue uCHONB30BAaTh MPOU3BOAHYIO IS HCCIeNOBaHUs (DyHKIMH, A
HAaxXOXKJICHUS HAWJIy4YllIer0 pEIIEHUS B NPUKIAAHBIX, B TOM YHCIE COLMAIBHO-
SKOHOMHUYECKUX U (U3MYECKUX 3a/auax, JUIsl OMpeNeNieHHs CKOPOCTU U YCKOPEHUS;
HAXOJUTh IUIOAAM M O0BEMBbI (PUTYp C MOMOUIBI0 MHTETpalia; MPUBOAUTH IMPHUMEPHI

MaTEMaTUYECKOTO MOJICIIUPOBAHUS C TIOMOIIBIO MU PEepeHITNATBHBIX YPaBHEHU;

[1.15 ymenue omnepupoBaTh MOHATUSMU: KOMIUIEKCHOE YHCIO, CONpPSDKCHHbBIE
KOMILUIEKCHBIE YHCJIa, MOAYJb W apryMEHT KOMIUIEKCHOrO 4ucia, ¢opma 3alucu
KOMIUJIEKCHBIX dYHCeN (TeoMeTpuYecKasi, TPUTOHOMETpHYEcKass M ajreOpandeckas,);
yMETb MIPOU3BOJIUTH apU(PMETHUECKUE IEUCTBUS C KOMIIJIEKCHBIMU YHUCIIAMH; IPUBOJIUTh

IMPUMCPEI UCITIOJb30BaHUA KOMIIJICKCHBIX YHUCCII;

[1.16 ymenue omnepupoBaTh TMOHATUSIMU: CpeAHEe apu@MeTHYecKoe, MeauaHa,
HauOoJIbIlIeE U HAaUMEHbBIIIEE 3HAUCHUsI, pa3Max, AUCIEPCHs, CTaHIapTHOE OTKIOHEHUE
JUTS1 OTIMCAHUSI YUCIIOBBIX JAHHBIX; YMEHUE UCCIEA0BATh CTATUCTUUECKUE JaHHBIE, B TOM
Yyucje C MPUMEHEHHUEM rpadUuecKux METOJOB M AJEKTPOHHBIX CPEJICTB; Tpaduyecku
UCCIIEIOBATh COBMECTHBIC HAONIOACHHUS C TIOMOIIBIO JUAarpaMM pacCeUBaHUS U

JIMHEWHOM pPErpeccuu;

[1.17 ymeHue HaXOAUTh BEPOATHOCTH COOBITHMM C HMCHOJIb30BAaHUEM TIpadUUECcKUX
METOJIOB; TPUMEHATh ISl pelieHus 3anad  (QOpMyJbl CIOKEHHS W YMHOXKECHHS
BEPOATHOCTEN, (hOpMyITy MOJHON BEpOATHOCTH, popmyny bepHynnu, komOMHATOpHBIE
(dakTbl U GOPMYJIbL; OEHUBATH BEPOSTHOCTH PEATIbHBIX COOBITUI; YMEHUE ONEPUPOBATh
NOHATUAMU: CIIy4alHas BEIWYMHA, PACIPEIEIICHUE BEPOATHOCTEM, MATEMaTUYECKOE
OKHJIaHWE, TUCIEPCUS U CTaHJAPTHOE OTKJIOHEHHUE CIy4YyalHOU BETWYHUHBI, (PYHKIIUU

pacupeacsicCHusds W IIJIOTHOCTHU PABHOMCPHOI'O, IIOKA3aTCJIIbHOIO W HOPMAJIBHOI'O
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pacnpeneneHnii; YMEHUE MCIIOJIb30BaTh CBOMCTBA WM3YYEHHBIX PACIPEICICHUN I
pelieHus 3a/1a4; 3HAKOMCTBO C MOHSITUSIMH 3aKOH OOJIBIITUX YUCEIT, METO 1Bl BLIOOPOUHBIX
UCCIIEIOBAHUM; YMEHUE MPUBOJUTH MPUMEPHI MPOSBICHUS 3aKOHA OOJIBIIMX YUCEN B

IMPUPOAHBIX U O6HICCTB€HHI>IX SABJICHUAX

[1.18 ymenue omepupoBaTh MOHATHUSAMH: TOYKA, IpPsMas, IUIOCKOCTb, IPOCTPAHCTBO,
OTPE30K, JIy4, IUNIOCKUU yTOJI, IBYTPAHHBIN yTOJI, TPEXTPAHHBIN YTOJl, IEPECEKAIOIINECS,
napajuiesIbHbIE U CKPELIMBAIOIIMECS MPSMbIE, TAPALIEIbHOCTh U NIEPIEHUKYJIIPHOCTD
IPSAMBIX U IJIOCKOCTEH, YTOJI MEXKIY MNPSIMBIMH, YIOJI MEXKIY NPSAMOU U IIOCKOCTBIO,
YIOJl MEXAYy IUIOCKOCTSIMU; YMEHHME HCIOJIb30BaTh MPU PEUICHUU 3a/a4 HU3yYECHHbBIC
(GakTbl M TEOpeMbl IUIAHUMETPHM;, YMEHHUE OLEHUBATH pa3Mepbl OOBEKTOB B
OKpY’KalollleM MHpE; YMEHHUE OIIEpUpPOBATH ITOHATUSIMHU: MHOIOTPAaHHUK, CEYCHHE
MHOTOTpaHHMKA, TPaBWIbHBI MHOTOIPAaHHUK, NpU3Ma, MNHpaMmuna, Qurypa u
NOBEPXHOCTh BpAILEHHUA, MWIMHIP, KOHYC, wap, cdepa, pa3BepTKa IMOBEPXHOCTH,
ceyeHus KOHyca M LWIMHIAPA, IapajulesIbHble OCH WM OCHOBAHHUIO, CEYEHHUA 11apa,
IUIOCKOCTh, Kacaromjasicss cdepbl, LUIMHIAPA, KOHYCa; YMEHUE CTPOUTh CEUYEHUE
MHOTOTpaHHMKA; YMEHHE M300pakaTb MHOTOTPAHHUKH U MOBEPXHOCTHU BpPAILLIEHUS, UX
CEYEHHUS B TOM YHCJIE C TOMOILBIO AIEKTPOHHBIX CPEJICTB; YMEHUE MPUMEHSATh CBOICTBA
r€OMETPUYECKUX (PUTYpP, CAMOCTOATENbHO (POPMYIHPOBATH ONPEACIICHUS] M3YYaeMBbIX
¢uryp, BBLABUTaTh THUIIOTE3bl O CBOMCTBAX M MPU3HAKAX TI'€OMETPUUECKUX QUTYD,
000CHOBBIBaTh WJIM OINPOBEPraTh MX; YMEHHE MPOBOAUTH KiaccupuKaiuioo Guryp mo

Pa3JINYHBbIM IIPU3HAKAM, BBIITIOJIHATH HGO6XOI[I/IMBIG JOIOJIHUTCIIbHBIC ITIOCTPOCHU A,

I1.19 ymenue cBOOOIHO OMEpUPOBATH MOHATUSMHU: TUIOMIAAb PUTYPBI, 00bEM (UTYPHI,
BEJMYHMHA YTJIa, PACCTOSHHE OT TOYKH JI0 TUIOCKOCTH, PACCTOSHHUE MEXKIY IMPSIMBIMHU,
PacCTOsTHUE MEXTY TUIOCKOCTSIMH, TUTONIAIb C(hephl, MIIOMIaab MOBEPXHOCTU MUPAMU/IBI,

HpI/ISMBI, HI/IJ’II/IHI[pa, KOHyca, mapa; YMeHI/Ie HaXOAUTh OTHOIICHUC 06’I>€MOB HO,Z[O6HI>IX
¢uryp;
I1.20 ymeHue onepupoBaTh MOHATUSIMU: IBUKEHUE, NapAILICIbHbBIN IEPEHOC, CAMMETPHUS

Ha TUIOCKOCTH M B NPOCTPAHCTBE, MOBOPOT, MpeoOpa3oBaHUs MOA00Us, MOJ00HBIC

¢Gurypsl B MpoCTpaHCTBE; YMEHUE PACIO3HABATh paBHbIE U MOJOO0HBIE (PUTYpHI, B TOM
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YUCJI€ B IPUPOJE, UCKYCCTBE, apXUTEKTYpEe; YMEHUE HCIOJIb30BATh I'€OMETPUYECKUE
OTHOUIEHUS; HAXOUTh T€OMETPUUECKUE BEIMUUHBI (JJIMHA, YTOJ, IJI0LA/b, 00bEM) IIPU

pelIeHUH 3a7a4 U3 JPYTUX y4eOHbIX TPEAMETOB U U3 PEAIbHOU KU3HU;

I1.21 ymenue cB0OOHO ONIEPUPOBATH MOHATUSIMU: TIPSIMOYTOJIbHASI CUCTEMAa KOOPAMHAT,
BEKTOpP, KOOPJAMHATHI TOYKH, KOOPJMHATHl BEKTOpPA, CyMMa BEKTOPOB, MPOU3BEICHUE
BEKTOpa Ha YHCIIO, PAa3OKEHHWE BEKTOopa MO 0a3ucy, CKaJIsIpHOE IPOU3BEICHUE,
BEKTOPHOE MPOU3BEACHUE, YTOJ MEXIY BEKTOPaMHU; YMEHUE HUCIOIb30BaTh BEKTOPHBIM
U KOOPAMHATHBIA METOJ JJIsl PEIICHUS TEOMETPUYECKUX 3aJad U 3aJay U3 JIPyTHux
y4eOHBIX MPEIMETOB; ONEPUPOBATH MOHATHAMU: MaTpuia 2x2 u 3x3, onpenenuTensb

MaTpHIIbl, TEOMETPUUECKUNA CMBICIT OTIPEACIIUTEIIS;

[1.22 ymeHue MoaenupoBaTh peasibHble CUTYallMd Ha SI3bIKE MAaTEMAaTUKU; COCTaBJIAThH
BBIPAXKEHMSI, YPABHEHMSI, HEPABEHCTBA M UX CUCTEMBI 10 YCJIOBHIO 3aJa4H, UCCIIE0OBATh
IOCTPOEHHBIE MOJENHM C HCIOJIb30BAHUEM ammapara aiareOpbl, WHTEPHPETUPOBATH
NOJIyYCHHBI  PE3ysNbTaT, CTPOUTh MATEMaTUYECKHE MOJEIH C  IIOMOIIBIO
r€OMETPUYECKUX MOHATUN U BEJIMYUH, pEUIaTh CBSI3aHHbIE C HUMU MPAKTUYECKUE 3a/1a4U;
COCTABJISITh BEPOSITHOCTHYIO MOJENIb M WHTEPIPETHPOBATH MOJYyYEHHBIH pE3yJbTaT;
pelaTe NpUKIAIHBIE 3a/a4d CPeACTBAMM MAaTEMaTHYECKOro aHajiu3a, B TOM 4YHCIE

COIMATEHO-I)KOHOMHUYECKOTO U (PU3NIECKOTO XapaKTepa;

[1.23 ymenue BbIOWpATh MOAXOASIIMK HM3YYCHHBIH METOA [JISl PEIICHUS 3a/1auu;
MOHUMAHHE 3HAYMMOCTH MATEMaTUKH B HW3YYEHUU TMPUPOJHBIX U OOIIECTBEHHBIX
MPOLECCOB U SIBJICHUW;, YMEHHE PAacCHO3HABATH IPOSIBICHUE 3aKOHOB MATEMATHKH B
UCKYCCTBE, YMEHHE NPUBOAUTH MPUMEPHl MATEMATUYECKUX OTKPBITHI POCCHICKOW H

MHUPOBOU MaTe€MaTUYECKON HAYKH.
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5. COAEP’KAHUE YYEBHOI'O TIPEJIMETA

HaunmMmenoBanue
pa3/iesioB U TeEM

Coaepxxanue yueOHOro marepuasa u ¢GopmMbl OpraHu3aluu
AesITeIbHOCTH 00YYaroHXCS

Paznen 1. Anredpa n Hayasia aHaJau3a

Tema 1.
Yuca ¥ BLIYUCICHUSA

HarypanbHble U 1ienbie uucina. [lpumernenue npusHakos 0erumocmu
yenvix uucen, HO/[ u HOK, ocmamkos no mooyno, aneopumma Eexiuoa
0151 peuleHuss 3a0ay 6 Yeavlx YUCiax.

Panmonaneubie uyncina. OOBIKHOBEHHBIE W JACCATHYHBIC JPOOH,
MPOIICHTHI, OECKOHEYHBIC TTepuoanYeckue npobu. [Ipumernenue opoobeii u
NpoYeHmos OJisl peuleHusi NPUKIAOHbIX 3a0ay U3 PAsIuyHbIX Ompacietl
SHAHUU U PealbHOU HCU3HUL.

JlelicTBuTENbHBIE 4YuCaa. PalnuMOHaNbHBIE W UppalMOHAaJIbHbBIC
gyucna. ApudMeTrndyeckue Omnepanud ¢ JAeWCTBUTEIbHBIMU YHCIAMH.
Monynb JeHCTBUTENBHOTO 4YMcla W ero cBoicTBa. llpubnmxénnbie
BBIYMCIICHMS, TIpaBUja OKPYIJIEHUsS, NPUKHAKA WU OLEHKa pe3yibTaTa
BBIYMCIICHH.

KommuiekcHble yucna. Anrebpanyeckas U TPUTOHOMETpHYECKAs
(dopMBI 3amUCH KOMIUIEKCHOTO 4YHcia. Apudmernueckue omnepanuu ¢
KOMIUIEKCHBIMU ~ unciamu. M3o00pakeHHe KOMIUIEKCHBIX 4YHCEN Ha
KOOPJAMHATHOU TIOCKOCTU. Dopmyna Myaspa. Kophu n-oii cmenenu u3
KOMNIIeKCHo20 yucaa. [Ipumenenue KOMMWIEKCHbIX uucenl Ol peuleHus
Quzuueckux u ceomempuieckux 3a0ady.

CreneHsn ¢ 11eIbIM MoKa3ateseM. burnom Hotomona. Hcnoavzoseanue
nooxoosuel Gopmel 3anucu  OeluCmeUmenbHblX ducenl 0Jas peluleHus
NPAKMU4ecKux 3a0ay u npeocmasieHuss OaHHbIX.

Apudmerndeckuii KOpeHb HATYPaJIbHON CTENIEHH U €T0 CBOWMCTBA.

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

Jlorapupm uwmcna. CpoiictBa sorapudma. JlecaTudHble U
HaTypaJbHbIE JIOTapU(MBI.

IIpakTuyeckasi padora. [[eficTBusl ¢ MpUONIMKECHHBIMUA BEIMYNHAMHU
IIpakTyeckas padora. JleiicTBUs HaJl KOMIUIEKCHBIMU YHCIIAMU
IIpakTnyeckas padora. /[eiicTBUS CO CTENEHIMU

IIpakTyeckas padora. JleiicTBUs ¢ KOPHIMHU

IIpakTuyeckasi padora. OnpenencHue orapudma

IIpakTuyeckas padora. CpoiictBa norapudmon. Ilepexoq k HOBOMY
OCHOBAaHHIO

Tema 2.
YpaBHenusi u
HepaBeHCTBA

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

OCHOBHBIC METOABI PEIICHHS IENBIX U JPOOHO-PAIIMOHATBHBIX
YpaBHEHUI U HEPaBEHCTB. MHo2ouenbl om 00HOU nepemenHoll. /leneHue
MHO204YNeHa Ha MHo204neH ¢ ocmamkoM. Teopema be3y. Muozounenwl c
yenvimu kodgpuyuenmamu. Teopema Buera.

[TpeoOpa3oBaHusl YHUCIOBBIX BBIPAKEHHH, COACPIKALINX CTEIICHH
U KOpHHU.
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WppanmonaneHele  ypaBHeHHs. OCHOBHBIE METOJbl pELICHUSA
UPPALMOHAIIBHBIX YPAaBHEHUM.

IToxazarenbHble ypaBHEHMs. (OCHOBHBIE METOABI  PEIICHHUS
ITOKA3aTeIbHBIX YPABHCHUM.

[IpeoOpa3oBanue  BBIp@KEHHUH,  colepXKalluxX  Jorapu(Mbl.
Jlorapupmuueckne  ypaBHeHHsA.  OCHOBHBIE ~ METOABI  PELICHUS
norapu(pMHUUECKUX YPaBHEHHIA.

Pemienue cucrtem JHMHEHHBIX YypaBHEHUW. Marpuiia CHCTEMBI
JUHENHBIX ypaBHeHMH. Onpenenurens martpuuel 2 X 2 m 3 X 3, ero
F€OMETPUYECKUN CMBICI U CBOMCTBA; BBIYMCICHHE €ro 3Ha4YeHWUs,
IIPUMEHEHHUE  ONPENEIIUTENs] JJIsl  PELIEHUS CUCTEMBl JIMHEWHBIX
ypaBHEHUN. Peuienue npukiaonvix 3a0a4 ¢ NHOMOUWbIO CUCTEeMbl TUHEIHbIX
ypasHenui. Mccieooeanue nocmpoenHou Mooenu ¢ NOMOwbio Mampuy u
onpedenumernell.

CucreMa U C0O80KynHOCMb  ypPAaBHEHUH W HEPABEHCTB.
PaBHOCHIIBHBIE ~ CHUCTEMBI M CUCTEMBI-CIEACTBHUA. PaBHOCWIIBHBIE
HEPAaBEHCTBA.

OCHOBHBIC METOJbI PCHICHUA IMOKA3aTCIbHBIX U J'IOl"apI/I(i)MI/I‘-IeCKI/IX
HCPaBCHCTB.

OCHOBHBIE METOJBI PELICHHUS HPPAUUOHAIBHBIX HEPABEHCTB.
OCHOBHBIE METOJIbI PELIEHUSI CUCTEM U COBOKYNHOCMeEl PALIMOHANIBHBIX,
MppaLMOHANIBHBIX, TOKA3aTEeNbHBIX U JIOTApU(PMUYECKUX YPaBHEHUH.

Ypasuenus, muepasencmea u cucmemvr ¢ napamempamu.
Ilpumenenue ypaemenuu, cucmem U HEPABEHCME K  PeULeHUIO
MamemMamuyeckux 3a0ai u 3a0ay U3 pasiuuHblx oobnacmel HAYKU U
PeanvHoOl HCUZHU, UHMepnpemayus NOLyYeHHbIX Pe3)ibmamos.

Ilocmpoenue mamemamuueckux mooeneu peaibHOU CUmyayuu c
nOMOWbI0  ypasHeHuti u HepaseHcme. Ilpumenenue ypasHenmuii u
HEpageHCm8 K peueHUur0 MamemMamuieckux 3a0ay u 3a0a4 U3 pasiuiHslx
obacmeii HAyKU U peaibHOU HCUZHU.

IIpakTnyeckass padora. Pemenue panMoHaNBbHBIX U JPOOHO-
palMOHAIbHBIX YPABHCHUM

IIpakTyeckas padora. PenieHue nppalnoHaIbHbIX YpaBHEHUI
IIpakTHyeckas padora. PerieHne nokasaTenbHbIX YPaBHEHUI
IIpakTnyeckas padora. Pemenue norapupMUuecKux ypaBHEHUN
IIpakTuyeckass paGora. Pemenue cucteM YpaBHEHHMI METOIOM
IIOZICTAHOBKU U CJIOKEHUs

IIpakTuyeckass padora. PemeHne cucTteM JMHEHHBIX YpaBHEHMM
MetooM Kpamepa

IIpakTH4yeckas padora. PerieHne pa3nuyHbIX BUJIOB HEPABEHCTB
IIpakTnyeckass padora. ['paduueckoe pelieHHE CHCTEM YpaBHEHUH,
HEPABEHCTB U X CUCTEM

Tema 3.
DOyHKUMH U TpadpuKu

OyHKIUsA, crmocodsl 3amaHus (pyHkiuu. B3auMHO 00paTHBIE
¢ynkuun. Komnosunums ¢ynkumit. ['paduk QyHKImMu. DneMeHTapHbIE
npeoOpa3zoBanus TpadukoB QyHKITHI.

OO6nacTp ompeneneHuss 1 MHOXKECTBO 3HaYeHMH ¢yHkuuu. Hymu
¢bynkum.  [IpomexyTkn 3HaKomocTosHCTBA. YETHBIE W HEUETHBIC
¢byskuuu. Ilepuoguueckue QyHKUMU. [IpoMEXyTKH MOHOTOHHOCTH
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¢byHkuuu. MakcuMymMbl M MHUHUMYMBI (QyHKuuu. HawmbGonbmee u
HavMeHbIIIee 3HAaUeHUs (PyHKINU Ha MPOMEXYTKE.

Jluneiinasi, KBaapaTW4yHas W  ApOOHO-THHEHHAass  (QYyHKIUH.
DneMeHTapHOEe MCCIIE0OBAaHUE M TMOCTPOCHNE MX TPadUKOB.

CrenenHas (pyHKIHMsS C HaTypaJbHBIM M IIEJIBIM IMoKa3aTeneMm. Eé
cBoiictBa u rpaduk. CBoiictBa W TpaduK KOPHS #1-OM CTENEHU Kak
¢byHKIMK 0OpaTHOW CTENEHU C HATYPaJbHBIM MOKA3aTEJIeM.

[TokazatenbHass M jorapudmMuueckas (QyHKINH, WX CBOWCTBA U
rpaduku. McnonszoBanue rpadukoB (yHKUIUH U peLIeHNs] ypaBHEHUH.

QDYHKYUOHAIbHBLE 3A8UCUMOCTNU 8 PEATbHBIX NPOUECCAX U S8TIeHIsX.
I'pagpuku peanvhvix 3agucumocmell.

I'padux  xomnosuyuu  pyuxkyuii. I'eomempuueckue obpazvl
VpasHeHull U HepageHcmse Ha KOOPOUHAMHOU NIOCKOCMU.

Tpuronomerpuyeckas OKPY>KHOCTB, olpezeiIeHne
TPUTOHOMETPUUYECKUX (YHKIMNA YUCIOBOro aprymenta. CHHYC, KOCHHYC,
TaHI€HC, KOTaHI'€HC YHUCIIOBOTO apryMeHTa. OcHoBHbIE

Tpuronomerpuueckue Gopmysisl. [IpeoOpa3oBaHue TPUTOHOMETPUUECKUX
BBIpaKEHUM.

Tpuronomerpuueckue (QyHKIUH, HX CBOMcTBAa U TrpaduUKH.
ApKCUHYC, apKKOCHHYC M apKTaHI€HC YMCJIOBOIO aprymeHra. Pemnienue
TPUTOHOMETPUUECKUX YPaBHEHUI.

OT60p KOpHEW TPUTOHOMETPHUYECKHX YpPaBHEHHUH C TMOMOILBIO
TPUTOHOMETPUYECKON OKPYKHOCTU. PellleHne TpUTOHOMETPUYECKUX
HEPABCHCTB.

I'pagpuueckue memoowvl pewienus YpasHeHuil U HEPAGEHCMS.
I'paghuueckue memoowr pewenus 3a0au ¢ napamempamiu.

Hcnonvzosanue epaghurxos gynxkyuii 015 ucciedo8aHus npoyeccos
U 3a8UCUMOCMEl, KOMOpble GO3HUKAIOM NPU PeuleHuu 3a0ay u3 Opyeux
VUEOHbIX NpeoMemos U PeaibHol HCUZHUL.

IIpakTuueckasi padora. [IpeobpazoBanus rpadukon
IIpakTyeckas padora. PenieHue nokazareabHbIX HEPAaBEHCTB
IIpakTuyeckasi padora. Pemenne norapuMudecKux HEpaBEHCTB
IIpakTnyeckas padora. Paguannas mepa yria. 3aBUCUMOCTb MEXKIY
CHUHYCOM, KOCHHYCOM U TAHT€HCOM OJIHOTO M TOT0 ke yria. ®opMyibl
cinoxeHus. PopMyIibl JBOMHOTO yria

IIpakTuyeckas padora. Perenne ypaBHeHUl cos Xx=a, sin X=a
IIpakTyeckas padora. Penenue ypaBHeHUl tg X=a U Ipyrux
TPUTOHOMETPUUECKHUX YPaBHEHUI 1 HEPaBEHCTB

Tema 4.

Hauana
MaTeMaTHYEeCKOIo
aHaJIHn3a

ITocnegoBaTenLHOCTH, CIIOCOOBI 3aJaHHUS IOCIENOBATEILHOCTEN.
Merton maTreMaTH4ecKod HWHAYKIUH. MOHOTOHHBIE W OrpaHUYEHHBIC
MOCIEA0BATEIbHOCTU. Mcmopusi  803HUKHOGEHUA ~ MAamemMamuiecko2o
AHATU3A KAK AQHAIU3A OeCKOHEeYHO MAnblX.

Apudmernueckass U reoMeTpuyeckas mporpeccuu. beckoHeuHO
yObIBatomasi reomeTpuueckas — mporpeccus. CymMma  O€CKOHEYHO
yObIBaro1IEi T€OMETPUYECKOU [IPOIPECCHUM. JIunennbIin u
AKCHOHEHUHAIBHBIN pocT. Hucno e. @opmyna crodxcHuvlx npoyeHmos.
Hcnonwvzoeanue npozcpeccuu 01 peuleHus peaibHulX 3a0ai NPUKIaoH020
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xapaxkmepa.

HemnpepsiBHble (yHKIIMM W uX cBoWcTBAa. TOuykM pasphiBa.
AcumnroTsl rpa¢pukoB ¢yHkiuid. CBOHCTBa (YHKUUN HENPEPHIBHBIX Ha
oTpe3ke. MeToJl WHTEepBaJOB Ui pEIICHUS HEPaBEHCTB. [Ipumernenue
C80UCMB HenpepbleuviX QYyHKYULl 01 peuleHus: 3a0ay.

IlepBass u BrOpas mnpou3BogHble GyHKIHH. OnpeneneHue,
reOMETPUUECKUI U (PU3MYECKUI CMBICI TNPOU3BOIAHON. YpaBHEHHE
KacaTeJlIbHOU K TpaduKy (yHKIIHH.

[TpousBonHble 3neMeHTapHBIX (GyHKUMN. [Ipon3BomHAs CyMMBI,
IIPOM3BEACHNUS, YACTHOTO U KOMIIO3ULUKN (PYHKLUH.

[IpumeHeHne TMPOM3BOAHOM K HCCIEAOBAaHUIO (YHKIMHA Ha
MOHOTOHHOCTb M 3KCTpeMyMbl. Haxoxknenue HaumOosbliero u
HaMMEHBIIETO 3HAYCHUH HENpepbIBHON (YHKIHMU Ha OTpPE3Ke.

[lpumeHeHre TPOM3BOJHOM JUISI HAXOXKICHHUS  HAMITYYIIEro
peuicHud B MNPUKIAAHBIX 3aJdadax, 1 OHPCACICHUA CKOPOCTU H
YCKOpEHUs Tpolecca, 3aJaHHoro GopMysion wim rpadukom.

ITepBooOpasHas, OCHOBHOE CBOICTBO NEepPBOOOPA3HBIX.
[lepBooOpa3ubie snmeMeHTapHbIX (yHkuuid. I[lpaBuna HaxoxaeHus
NEePBOOOPA3HBIX.

Nurterpan. ['eomeTpuyeckuii cMbICT HWHTErpana. Beruuciienue
orpeneNIéHHOro UHTerpana no ¢gopmyne Hprorona — JlelOHuna.

[IpumeHneHue HMHTErpaja JUlsl HAaXOXACHUS IUIOMIAJIeN ITOCKUX
¢buryp u 00bEMOB reOMEeTPUYECKHUX Tell.

Ipumepni peuieHutl ougpepenyuanbrvix VpagHeHuil.
Mamemamuueckoe mooenupoganue peanbHbiX HPOYEcco8 € NOMOUBIO
ougpepenyuanbHvix ypagHeHuUil.

IIpakTyeckas padora. MeTo MHTEPBaJIOB

IIpakTnyeckasi padora. Beruucienue npon3BOAHBIX

IIpakTnyeckas padora. Beruucienue npou3BOIHBIX CIOKHBIX (DYyHKITHIA
IIpakTnyeckasi padbora. YpaBHEeHHE KacaTeJbHON. Beruncienue BTOpoi
MIPOU3BOJAHOMN

IpakTnyeckas padora. Mcciengoanrue Ha MOHOTOHHOCTD U
9KCTPEMYMBI

IIpakTuyeckas padora. Haubosbiliee 1 HaMMEHbIIEE 3HAUCHUE
(byHKIMU Ha OTpe3Ke

IIpakTuyeckas padora. Boruncnenue nepBooopasHbix. Beramncienue
HEOIPEEIIEHHOr0 NHTErpasia

IIpakTHyeckass padora. BerunciaeHue onpeneneHHoro HHTerpana.
Brruucnenue mioniaieil miockux Guryp u o0beMoB TeJl BpallleHUs

Tema 5.
MHuo:kecTBa U
JOTHKA

MHO)keCTBO, oOmnepaluyd HaJ MHOXKECTBAMHM W MX CBOWCTBA.
Huarpammsl ~ Olinepa  —  Benna.  [lpumenenue  meopemuxo-
MHOJCECMBEHHO20 annapama Oas ONUCAHUS PealbHbIX NpPOYeccos u
A6eHUll, NPU peueHuu 3a0ay U3 Opyux y4eOHvix npeomemos.

Onpedeﬂeuue, meopema, CBOLICMBO MAMEMAMUYECKO20 06‘b€Kma,
Cﬂedcmeue, doxas’amejzbcmeo, PABHOCUNIbHbIE YPABHEHUAL.

IpakTnyeckas padora. Onepauuu HaJl MHOKECTBAMH
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Pasnen 2. I'eomeTpus

Tema 6.
IIpsiMble ¥ II0CKOCTH
B IIPOCTPAHCTBE

OcHoBHBIE MOHATUS cTepeoMeTpun. Touka, mpsimasi, MIOCKOCTb,
npoctpancTtBo.  IloHsatHe 00 ~ aKCHOMAaTHYECKOM  MOCTPOCHHH
CTEPEOMETPUH: aKCHOMBI CTEPEOMETPUU U CIIEJCTBUS U3 HHUX.

B3aumHoe  pacrnosjokeHue — OpSMBIX B IIPOCTPAHCTBE:
[IepeceKarouecs, IapajiellbHble M CKPELIUBAIOIIMECs  IpsIMBbIE.
[Ipu3Haky cxkpenuBaOIMUXCA NpsAMBIX. llapayienbHOCTH NPAMBIX U
IUIOCKOCTEHl B NMPOCTPAHCTBE: HapajljiesibHble MpPsIMbIE B MPOCTPAHCTBE;
MapaJIENbHOCTh TPEX MPAMBIX; MNAPAJUICIbHOCTh NMPSMOW M TUIOCKOCTH.
[TapannenbHoe M LEHTpalbHOE NMPOEKTUPOBaHHUE, M300paxkeHue Quryp.
OcHOBHBIE CBOICTBAa MNapauIeNbHOTO NpoeKTHpoBaHus. M3o0paxkenue
buryp B mapauledbHOM NPOEKIMU. YTJIBl C COHAIpPaBICHHBIMU
CTOPOHAMU; YIroJl MEXKIYy MNpsAMBIMH B IpocTpaHcTBe. [lapamienbHoCTh
IUIOCKOCTEH: MapajulelbHble IJIOCKOCTH; CBOWCTBA MapauleIbHBIX
wiockocteil. Ilpocreiimme npocTpaHCTBeHHbIE (UTYphl Ha IUIOCKOCTH:
TeTpa’ip, MapajuleenuIesn; MOCTPOSHUE CeUeHHH.

[TepnieHIUKYISIPHOCTD IPSIMOM U TNIOCKOCTH: TIEPIIEHANKYJIIPHBIE
MPsIMBbIE B TPOCTPAHCTBE, NPSAMbIE NapaJIJIeIbHbIE U EPIEHANKYISIPHbIE
K IUIOCKOCTH, NpPHU3HAK MEPHEHAUKYJISIPHOCTU MPSAMOM M IUIOCKOCTH,
TeopemMa O MNPAMOW MEPHEeHIUKYISAPHOM MIOCKOCTU. OpTOroHanabHOE
poeKkTupoBaHue. lleprneHauKyissp U HaKJIOHHBIE: PACCTOSIHUE OT TOYKHU
110 TUIOCKOCTH, PACCTOSTHUE OT MPSAMOI 10 MIIOCKOCTH, MPOEKIUS (PUTYPbI
Ha  IUIOCKOCTh.  IlepmeHIuKyIsIpHOCTh  IUIOCKOCTEM:  IpU3HAK
NEePNEHAUKYISIPHOCTH  JABYX Iockocted.  Teopema o  Tpéx
NEPHEeHIUKYIsIpax. YTIIIbl B NPOCTPAHCTBE: yrosl MEXIY MNpsAMON U
IJIOCKOCTBIO; JIBYI'PAHHBIM YToOJ, JUHEHHBIA Yroyl JBYI'PAaHHOIO yIJa.
Tpéxepannvii u Mmuoeocpannvie yenvl. (Ceoticmea nIOCKUX Y2108
MHo202panHoz2o yena. Ceolicmeéa NIOCKUX U O8VCPAHHBIX  Y2l08
mpéxepannozo yana. Teopemvl KOCUHYCO8 U CUHYCO8 OISl MPEXSPAHHO20
yena.

[NTapannenbHOE M HEHTPATIbHOE NIPOEKTUPOBAHUE, U300paKEHHE
¢uryp. OproronaisHoe npoekTrupoBanue. OCHOBHbIE CBOICTBa
napajieIbHOTO MPOEKTHpOoBaHus. M300paxenue Guryp B mapauieaIbHOR
npoekuuu. [Ipocreiimme npocTpaHcTBEHHbIE (PUIYPBI HA TNIOCKOCTH:
TETPAdAP, NAPALICICIINIIE]; TOCTPOCHUE CEYCHUM.

IpakTnyeckas padora. AKCMOMBI CTEPEOMETPHUU U CIEACTBUS U3
akcuoM. [lapamtensHOCTh NpsiMBIX. [lapanensHOCTD psAMON U
MIOCKOCTH

IIpakTyeckas padora. Penienue 3a1a4 Ha IPUMEHEHUE TEOPEMBI O
TPEX MEPIEeHIUKYIApax

IIpakTyeckas padora. M3o0paxenue puryp

Tema 7.
BekTopsl u
KOOPAHHATHI B
MPOCTPAHCTBE

[loHsiTUA: BEKTOp B NPOCTPAHCTBE; HYJIEBOW BEKTOp, MAJMHA
HEHYJIEBOTO BEKTOPA; BEKTOpPbl KOJUIMHEAPHbIC, COHAIIPABJICHHBIE U
MIPOTUBOINOJIOKHO HAMNpPAaBJICHHbIE BEKTOPbl. PaBEHCTBO BEKTOPOB.
JlelicTBUsA ¢ BEKTOpaMU: CIIOKEHHWE W BBIYUTAHUE BEKTOPOB; CyMMa
HECKOJIbKMX BEKTOpPOB; YMHOKE€HHE BekTopa Ha uyucio. CBoiicTBa
cloXkeHus BeKTopoB. CBOMCTBA yMHOKEHHs BEKTOpa Ha uucio. [loustue
KOMILUTaHAapHble BEKTOpbl. [IpM3HAaK KOMIUIaHApHOCTH TPEX BEKTOPOB.
[IpaBuno nmapamenenunena. Teopema O pas3noXKEHUU BEKTOPA N0 TPEM
HEKOMIUIaHApHBIM _BeKTopaM. [IpsiMoyrosbHas cucTtemMa KOOpPJMHAT B
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npoctpancTBe. Koopaunatel Bekropa. PasnoskeHue Bekropa mo 6aswucy.
CBs3b MeXIy KOOpAMHAaTaAMHM BEKTOpa M KOOpAMHATaAMM TOYEK. YTOJI
Mexay BekTopamu. CKalipHOE NPOU3BENEHUE BEKTOPOB. Bexmophoe
ymHOOICeHue — eekmopog.  Ceolicmea  8eKMOPHO20 — YMHOICEHUSL.
Koopounamno-eexmopHulii Memoo npu peuieHuy 2eomempuiecKux 3a0ad.

IMpakTnyeckas padora. KoopauHatel BeKTOpa
IIpakTuyeckasi padora. CxansipHOE MPOU3BEICHUE BEKTOPOB
IIpakTnyeckas padora. Paccrosnue Mexay AByMs TOUKAMU

Tema 8.
MHOrorpaHHUKHA

Bunabl MHOTOrpaHHUKOB; pa3BEpTKa MHOrorpanHuka. Ilpusma: n-
yrojibHasl mpu3Ma; OpsiMas U HAKJIOHHAas NPU3MbI; OOKOBas M MOJIHAs
MIOBEPXHOCTb  IPU3MBI. [Tapamenenunen,  IpsAMOYTOJIBHBIN
napajulelIenuIe U €ro CBOUCTBa. Kpamuatiwue nymu Ha no6epxnocmu
mHozozpannuka. Teopema Ounepa. Ilpocmpancmeennas meopema
ITugpacopa. Ilnpamuna: n-yroiapHas MHPaAMHIA; TPABIIILHAS U yCeUEHHAS
nupamubl. CoiicTBa péoep 1 GOKOBBIX rpaHell MPaBUILHON MUPaMUIBL.
IIpaBuibHBIE MHOTOTPDAaHHHMKHM: IIpaBWIbHAs IpU3Ma W IpaBUIbHAs
NMpAaMKJA; MpaBWIbHAasg TPEYrojbHas MUpPaMHIAa U I[PaBUIBHBIN
teTpadap; KyO. IlpeacraBieHue O MNpaBUIbHBIX MHOIOIPAHHUKAX:
OKTa’p, JOJAEKA’Ap U HKOCAdP.

Cummempusi 6  npocmpancmee.  Olemenmvl  CUMMeMpUU
NPABUNILHLIX ~ MHO202PAHHUKOS. Cummempus 8 npasuIbHOM
MHO202PAHHUKE. CUMMEMpPUsl napaiiesenuneod, CUMMempus NPaeUIbHbIX
NpUsM, CUMMEMPUs NPABUNLLHOU NUPAMUODL.

Brluucienue 371€eMEHTOB MHOTOTPaHHUKOB: PEOpa, MAroHalu,
yrasl. [Inomane 60K0BOM MOBEPXHOCTU U MOJIHOM MMOBEPXHOCTU MPSIMOIL
IIPU3MBL, IIOLIA/Ib OCHOBAHUMN, TeOpeMa 0 OOKOBOM MOBEPXHOCTHU MPSIMON
npu3Msbl. [Tnomans 60KOBOM MOBEPXHOCTH M MOBEPXHOCTU MPaBUIIbHON
MApaMUbl, TEOpPEMa O IJIOMAAN yCEUEHHON TUPaMUIBI.

[TocTpoeHue cedyeHUd MHOTOTPAHHUKOB. METOJbI MOCTPOCHHUS
CEUEHUI: METOJ CIIEI0B, MEMOO 6HYMPEHHE20 NPOEKMUPOBAHUS, MEMOO
nepexoca cexyuel nioCKoCmu.

IIpakTuyeckasi pa6ora. HaxoxxneHue >JeMEHTOB U TUIOIIAAN
MMOBEPXHOCTH MTPU3MBI

IIpakTuyeckasi padora. HaxoxxneHue >J€MEHTOB U TUIOLIAAN
MMOBEPXHOCTH MUPAMU/IBI

IIpakTuyeckas padora. [loctpoeHune ceueHuit

Tema 9.
Tesa BpameHust

[TonsiTus: UUWIUHAPUYECKAst MOBEPXHOCTb, KOHHUYECKast
MOBEPXHOCTh, c(hepuueckas MOBEPXHOCTh, 00pa3ylolire MOBEPXHOCTEM.
Tena BpameHus: UUIUHAP, KOHYC, yCEU€HHBIH KOHYC, cdepa, miap.
B3aumnoe pacnonoxenue cepsl U MIOCKOCTH; KacaTeslbHas MIOCKOCTh K
chepe. U300paxkeHune Ten BpaleHus Ha TIIOCKOCTU. Pa3BépTka munuHapa
n koHyca. CumMeTpusi cepsl u Imapa.

O6Bém. OcHoBHBIE cBOMCTBa 00BEMOB Ten. Teopema 00 00bEME
IPSIMOYTOJIBHOTO TMapaulesienunena u ciaeacTBus u3 He€. O0bEM mpsiMoit
Y HaKJIOHHOHM MPU3MBI, HWINHAPA, TUPaMUIbl U KoHyca. O0BEM mmapa u
IapPOBOTO CETMEHTA.

KoMOuHanuu Tenm BpamieHus W MHOTOTpaHHHKOB. [lpusma,
BIMCAHHAS B IJIMHAP, ONMMCaHHas 0KoJIo IuiuHapa. [lepecedenne chepsl
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U 1mapa ¢ mwiockocteio. Kacanue mapa u cdepsl miockoctsio. [lonsTre
MHOTOTPaHHUKA, OIMHMCAHHOTO OKOJIO cdephl, cdepbl, BIUCAHHOW B
MHOT'OTpaHHUK WJIN TCJIO BpalllCHUA.

[Tnomane MOBEpXHOCTH MIJIMHIpA, KOHYCa, UIOMAab chepsl neé
JacTeH.

[Togo6ue B mpoctpancTBe. OTHOIIEHHUE OO0BEMOB, IIIOMIAICH
MOBEpXHOCTEN MOAOOHBIX huryp. IIpeobpazosarue nooodus, 2omomemus.
Pewenue 3a0au na niockocmu ¢ UCHOIBL308AHUEM CMEPEOMEMPULECKUX
Memo0os.

IIpakTnyeckass padora. HaxoxnaeHue dJIEMEHTOB W IUIOWIAIU
HOBerHOCTI/I LII/IJII/IHI[pa nu KOHyCEl
IIpakTnueckass padora. HaxoxaeHue -dJIEMEHTOB H  IUIONIATU

MOBEPXHOCTH apa (cdepsr)
IlpakTuyeckasi padora. Bprumncienne o0OBEMOB MHOTOTPAaHHUKOB |
KPYIJIBIX Tel

Tema 10.
JBuKeHus B
NPOCTPAHCTBE

Heuoicenusa  npocmpancmea. Omobpadcenus.  Jleuscenus u
pasericmso  Queyp. Obwue ceoticmea oOsudicenull. Buovr 0sudicenuii:
NapanienbHulll  NepPeHoc,  YEeHMPAIbHAs — CUMMempUs,  3epKalbHas
cummempus, nosopom Gokpye npsamou. Ilpeobpazosanus noooobus.
IIpamas u cgepa Diinepa.

Pa3znen 3. BeposiTHOCTDH M CTATHUCTHKA

Tema 11.
Kom0nnaropuka

bunapHelii ciydaliHbI ONBIT (MCHBITAaHHE), yCIleX W HEeyJlaya.
HezaBucumblie ucnbitanust. Cepusi HE3aBUCUMBIX MCTIBITAHUM 710 TIEPBOTO
ycnexa. IlepectanoBku u ¢akropuan. Yucno coueranuit. TpeyronbHUK
[Tackamns. @opmymna 6mHOMa HeloTOHA.

IIpakTyeckas padora. Pa3meleHus 1 nepecTaHOBKU
IIpakTnyeckas padora. Coueranns. bunom HeroTona

Tema 12.
DJIeMeHTBI TeOpHH

rpagos

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

Tema 13.
CoobITHS,
BEpPOSITHOCTH

CrnyyaifHple HSKCHEPUMEHTHI (OMBITHI) W CIydailHbIE COOBITHS.
DOneMeHTapHbIe COOBITHS (MCXO0/bI). BEeposSTHOCTh CIIy4altHOTO COOBITHS.
bauzocte 4acToThl M BEpOATHOCTH COOBITHH. CilydaliHblEe OIBITHI C
PaBHOBO3MOYKHBIMHU JIEMEHTAPHBIMU COOBITHAMHU.

Onepanuu  Hax  COOBITHUSMHU:  TIEpecedYeHHe, OObEeIUHEHHE,
MIPOTHBOIIOJIOXKHBIE COOBITHS. J(Marpammel Ditnepa. DopmMyra CI0KEHUS
BEPOATHOCTEMN

VYcnoBHas BEpOSTHOCTb. YMHOXKEHUE BEpOSATHOCTEH. /[lepeso
cayuatinoeo sxcnepumenma. Gopmyna moiaHod BeposiTHOCTH. Dopmyra
baiieca. HezaBucumbie coObITHS.

Cepus He3aBUCUMBIX HcTibITaHU bepuymm. Cryyaiineiii 6b100p u3
KOHEUHOU COBOKYNHOCMU.

IIpakTuyeckas padora. Pemenre mpocTelmx 3a1a4d Ha OnpeaeIcHue
BEPOSTHOCTHU cOOBITHI. PellieHne 3a1a4 Ha BEPOSTHOCTb CYMMBI U
MIPOU3BENICHUS COOBITUIA

IIpakTuyeckas padora. Boruncnenne BeposTHOCTEN COOBITH IO
dhopmyaM oJIHOM BeposiTHOCTH, Baiieca n bepnyin

Tema 14.

Cnyyaitnas BenuunHa. Pactipeenenue BepositHocTel. Jluarpamma
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Cayuaiinbie
BeJINYUHBI

pacnpenenenus. Onepauuu Haja CiIydalHBIMU BEJIWYUMHAMU. bunapuas
cayyaunaa eeauyuna. llpuMmepsl  pacnpeneneHuii, B TOM  YHUCIE
reOMeTpPHUYECKOe U OMHOMHUAIIBHOE.

Coemecmuoe  pacnpedenenue  08yX  CIYYAUHBIX — BEIUYUH.
Hesasucumvle cnyuatinvle enuuunbl.

MaremMmatuueckoe OXXUJaHHue CIIy4aitHOM BEJINYNHBI
(pactipenenenus). [Ipumepuvl npumeHeHUs: MamemMamuyecKko20 OHCUOAHUs
(cmpaxosanue, nomepes). Mamemamuueckoe odcuoanue OUHAPHOU
cayuauHol eeruyunsl. MaTeMaTU4ecKoe OXXKHIAHUE CYMMBI CIIyYaiHBIX
BCJIMYUH. MaremaTrueckoe  OXHIAHHE  TE€OMETPUYECKOTO U
OMHOMUAIBHOTO PACIpeaeICHUI.

Jucnepcuss M CTaHIAPTHOE OTKIOHEHHUE CIyYalHOW BEJIMYHUHBI
(pactipenenenust). JJucnepcusi ~ OUHAPHOU  CAVYAUHOU — BEAUYUHbL.
MareMaTHuecKkoe OXXUJaHUE TMPOU3BEACHUS M JHCIEPCHS CYMMBI
HE3aBHCHMBIX CIydyalHBIX BenWuuH. Jlucmepcuss W CTaHAApTHOE
OTKJIOHEHHE OMHOMHUAIBHOTO pacrpeaeneHus. Jlucrnepcus u CTaHIapTHOE
OTKJIOHEHHE T€OMETPUIECKOTO PACIPEICIICHUS.

Henpepuvisuvie cnyuaunvie eeauuunst. I[lpumepvl. Dynxyus
NJI0MHOCMU 6eposimHocmu pacnpeoeneHus. Pasnomepnoe
pacnpedeieHue U e2o0  ceoucmea.  3adauu,  npusooawue K
NOKA3aAMenbHOMY pacnpeoeienuio. 3adauu, npueoosyue K HOpMAaibHOMY
pacnpedeneruro. QyHKYUs NIOMHOCMU 8EPOIMHOCMU NOKA3AMETbHO2O
pacnpeoenenusi, QYHKYUs HNIOMHOCMU 8EPOAMHOCMU HOPMALLHO2O
pacnpeoenenus. @PYHKYus NIOMHOCMU U CBOUCMBA HOPMATLHO2O
pacnpeoeieHus.

Tlocreoosamenvnocms — OOUHOUHBIX — HE3ABUCUMbBIX  COObIMULL
3aoauu, npusodsawue k pacnpedenenuro Ilyaccoua.

Kosapuayus osyx cayuaiinvix eenuuun. Koagppuyuenm nunetinot
koppenayuu. Coemecmuvle HaAONOOeHUs 08YX 6eauyuH. Buibopounwiii
Koa(puyuenm xoppenayuu. Paziuuue medxncoy JAUHENHOU CEA3bI0 U
NPUYUHHO-CIeOCMBEeHHOU  c8A3bl0.  Jlunelinas — peecpeccus, — mMemoo
HAUMEHbUUX K8AOPAMOS.

IIpakTyeckas padora. Penienue 3a1a4 Ha 3anKch paclpeesIeHus
JICB. Beruncinenune xapakrepuctuk ICB

IIpakTyeckas padora. Penenue 3a1a4 Ha reOMETPUUECKOE U
OMHOMMAJIBHOE paclpeeIeHus

IIpakTyeckas padora. Penenue 3a1a4 Ha reOMETPUUYECKOE U
OMHOMMAJIBHOE paclpeieIeHUs

Tema 15.
ITousiTue o 3aKkone
00JILIIUX YHCEeJ

Hepasencmso  Yebvuuésa. Teopema Yebvuuésa. Teopema
Bepuynnu. 3axon 6onvuux yucen. Bvibopounwiii memoo ucciedo8aHull.

Tema 16.
J1IeMEeHTHI
MaTeMaTH4eCKoil
CTATHCTHKH

['enepanbHas COBOKYIHOCTb M cily4aiiHas BIOOpKa. 3HaKOMCTBO
C BBIOOpPOYHBIMU XapakTepucTukaMmu. OlieHKa CpeHero U JAUCIIEPCUU
reHepaibHON COBOKYITHOCTH C ITOMOIIIBIO BEIOOPOUYHBIX XapAKTEPUCTHUK.
OneHuBaHue BEPOSTHOCTEN COOBITUI MO BBIOOPKE.

Cmamucmuueckasa eunomesa. I[Ipoeepka npocmeviuiux eunomes
C NOMOWbIO CBOUCME U3YUEHHbIX pACnpedesieHull.
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IIpakTyeckas padora. [loctpoeHne BapuallMOHHOTO psifia U MOJIMTOHA
4acToT. Pacuer OTHOCUTEIBHBIX YaCTOT
IIpakTyeckas padora. Pacuer YuCIIOBBIX XapaKTEPUCTHK BHIOOPKH.
ITocTpoeHne rucTorpaMMbl OTHOCUTENBHBIX YAaCTOT U Ipaduka

SMIIUPUYUECKON (QYHKIMH pacIiipeesIeHus
IIpakTuyeckasi pa6ora. Pacuer 4nCIIOBBIX XapaKTEPUCTUK BHIOOPKH.
[TocTpoeHne rucTorpaMMbl OTHOCUTENBHBIX YAaCTOT U Ipaduka

SMIUPHUYECKON QYHKIMH paclpeesIeHus!

6. TEMATUYECKOE IINTAHUPOBAHUE 10 YYEGHOMY IIPEJIMETY

Ne HaumenoBanue pazgenoB u | Beero | Jlekuus | Ilpaktuueckue | CamocrosiTesibHasi
n/n TeM padoThI padota
1. | Yucna v BEIYMCIICHUS 14 4 10
2. | YpaBHEeHUs M HEPaBEHCTBA 14 4 10
3. | Oyakuuu U rpaguku 14 4 10
4. | Havama MaTeMaTH4YeCKOTO 14 4 10
aHajgm3a
5. | MHoXecTBa M JIOTHKA 12 4 8
6. |llpamble U  MIOCKOCTH B 12 4 6 2
MIPOCTPAHCTBE
7. | Bekropsl M KOOpAMHATHI B 12 4 8
MIPOCTPAHCTBE
8. | MHororpaHHUKHU 14 4 6 4
9. Tema BpanieHus 12 4 8
10. | JIBM>KeHHUsSI B TPOCTPAHCTBE 10 4 - 6
11. | KomOuHaTOpHKa 10 4 6
12. | DnemeHTHl Teopurrpados 10 4 - 6
13. | CoObITHs, BEPOSITHOCTh 12 4 8
14. | CnyyaliHbIC BEJIMYMHBI 14 4 6 4
15. | [lonatue o 3aKoHE OOJBIIUX 10 4 - 6
YHUCE
16. | DnemMeHThI MaTeMaTUIEeCKON 12 4 8
CTaTUCTUKH
17. | KoHcynpranms 8 - - -
18. | Utoro 204 64 104 28

[Tpu peanuzanuu coaepkanus o01e00pa30BaATEIBHON YU4eOHOTO MTpeaMeTa

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

o01iero o0OpazoBaHus ¢ MOJyYeHUEM cpeaHero oomiero oopazosanus [IICC3:

Buna yueOHoii padoTnl

O0BeM B yacax

O0beM 00pa3oBaTeIbHON MPOrPpaMMbl 212
B TOM YHCJI€:
TEOPETHUECKOE 00yUueHne 64
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MPAKTUYCCKUC 3aHATUA

104

nabopaTOpHbIE 3aHATHUS

Y4EOHBIM IIJITAHOM
HE TIPeTyCMOTPEHBI

8

KOHCYJIbTaIUs
camocTosTeNnbHas paboTa 28
IIpome:xxyTounasi arrectanusi B gopMme 3K3aMeHa 8
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7. YAEBHO-METOANYECKOE N MATEPUAJIBHO-TEXHUYECKOE
OBECHHEYEHUE MNPOI'PAMMBI YYEBHOT' O ITPEAMETA
7.1. Onucanue mamepuanvbHoO-mexHU4ecKoll 6a3zvl, HEOOXOOUMOU 014
ocyuwiecmeiieHus 00pa3o08amenbHo20 npoyecca

HanmenoBaHue crenuaJbHbIX OcHalleHHOCTh CreUaJIbHbIX
Ne n/m NoOMeIleHUH U MOMeIlleHHuH 1151 noMeIreHni ) | noMeleHnu  aJd
CaMOCTOSITE/IbHOI PadoThI CaMOCTOSITEJIbHOI PadoThI
VYuebHas ayautopus A nposeneHus 3anatuil | 1.Jlocka yuebnas
BCEX BUJIOB, TPYMIOBBIX U MHAUBUIyalbHBIX | 2.Pabodee MecTo mpemnogaBaTes
KOHCYJIbTAllUH, TEKYIIETO KOHTPOJISA U 3. KommekT yueOHO# MeOenu Ha 25 yed.
MPOMEKYTOYHOM aTTECTALNU: 4. Harnsaasie mocoOus,
414056, MAaKETbhl TEOMETPUYECKHUX TEIL,
1 AcTpaxaHckas 00JacTb, FOPOJICKON OKPYT TOPO/I | YepTEkKHbIE IPUHAIIEKHOCTU
' ActpaxaHb I. ACTpaxaHb, 5. Kanbkynarops! — 15 mir.
yn. Tarumesa, crpoenne 18a/l1,76,5kB.m., 6. CTauMOHApHBIA MYJIbTUMEIUNHBINA
2 srax, nomemeHue Ne 10 KOMIUIEKT (IIPOEKTOP, IKpaH)
7. Hoctyn K nH(pOpMaITMOHHO-
TEJIEKOMMYHHUKAI[UOHHOU ceTu
«HTEepHeT»
IToMenieHue U1 cCaMOCTOSITEILHON U 1. KommutekT yue6Ho# Mmebenu Ha 50 gen.
BOCIUTATEIHHOU PabOTHI: 2.KoMrekT yueOHO-HArISAHBIX TOCOOUit
414056, 3.Kommbrortep - 8 mir.
7. AcTpaxaHckasi 00J1acTh, TOPOACKON OKpYT ropof |4.CtamoHapHbI MyJIbTHMEIUIHHBIHA
Actpaxasb r. ACTpaxaHbp, KOMILIEKT (TTPOEKTOP, IKPaH)
yi. Tatumesa, ctpoenne 18a/1, 221,1 k.M., |5. Hoctyn K nH(OPMaIMOHHO-
2 arax, nmomemnieHue Ne 7 TEJIEKOMMYHHUKAIIUOHHOU ceTu
«AnTepuer»

7.2. Pexomendyemasn numepamypa (u3 gpedepanvnozo nepeuns)

@) OCHOGHaA yueOHaa 1umepamypa:

1. Anmumos III.A., Konsrun FO.M., TkaueBa M.B. u ap. Marematuka: anreopa u
HayaJla MaTEeMaTUYECKOro aHalan3a, reoMeTpus. Anrebpa W Havajla MaTEMaTHYECKOTO
ananmu3a. 10—11 xmaccel (0a30BbIM W yriyOJeHHbIH ypoBHH). — M., 2024. — 464c. -

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

2. Aranacsan JI.C., byry3oB B.®., Kagomues C.b. u ap. Matematuka: anrebpa u
HayaJla MaTeMaTuyeckoro ananuza. ['eomerpus. ['eomerpus (6a30BbIi U yriTyOJI€HHBIN

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

0) OonoiHumenvHas yyeonan 1umepamypa:

1. Anekcanapos, A.JI. Maremaruka: anreOpa M HadajJla MaTEMaTHYECKOIO
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ananusa, reometpus. ['eomerpus. 10-11 knmaccer: yueOnuk / A.Jl. Anekcanapos, JILA.
Bepnep, B.W. Peokuk. — M.: U3gatensctBOo «lIpocBemenne», 2020. — 257 c. — ISBN:
078-5-09-062551-7 / - TeKcT: HEMMOCPEACTBCHHBIM

2. Mopakosuu, A.I'. Anre6pa u Hauana MaTeMarudeckoro ananuza. 10 kiacc: B
2 9. Y. 1. YueOHuK Ay yyamuxcsi 0011eo0pa30BaTeIbHbIX YUPEKAECHUN (TPOPUIbHBIN
yposenb) / A.I'. Mopakosuuy, I1.B. CemenoB. - M.: Maemo3suna, 2020. - 457 ¢. — ISBN:
978-5-346-01200-9 / - TekcT: HEemoCcpeACTBEHHbIN

3. Mopakosuu, A.I'. Anre6pa u Hadasla MaremaTudeckoro aHanu3sa. 11 kimacc: B
2 9. Y. 1. YueOHuk Ay yyamuxcsi 0011eo0pa3oBaTeIbHbIX YUpExKACHUN (TPOPUIbHBIN
ypoBenb) / A.I'. Mopakosuu, I1.B. Cemenos. - M.: Muaemosuna, 2020. - 351 ¢. — ISBN
978-5-346-03199-4/ - TekcT: HEeMOCPEICTBEHHBIM

4. Mopakosuy, A.I'. AnreOpa u Hayana maremarudeckoro ananusa. 10 kiacc: B
2 4. Y. 2. 3agauHuK AJig y4ammxcs o0mieo0pa3oBaTeIbHbIX YUpexKAeHUH (IpoOUIbHbIN
ypoBeHb) / A.I'. Mopakosuu, JI.O. [enumena, JI.U. 3BaBuu [u ap.] - M.: MHemo3uHa,
2020. - 336 c. — ISBN: 978-5-346-01202-3/ - TekcT: HEMOCPEACTBEHHBIH

5. Mopakosuu, A.I'. Anrebpa n Havyana MmaTeMaTudeckoro aHanusa. 11 kmacc: B
2 4. Y. 2. 3agauHuK A1 y4ammxcs o0meo0pa3oBaTeIbHbIX YUpexKAeHUH (IpoOUIbHbIN
ypoBensb) / A.I'. Mopakosuu, JI.O. Jlenumena, JI.WU. 3BaBuu [u ap.],- M. : MHemo3uHa,
2020. - 137 c. — ISBN: 978-5-346-02411-8/ - TekcT: HEMOCPEACTBEHHBIH

6. boromono H. B. Ilpaktuueckue 3anatusi mo mMaremarvke B 2 4. Yactp 1:
ydgeOHOe  mocobue  Id  CpPeIHEero poeccCuoHaTBEHOTO oOpa3oBaHus /
H. B. boromonoB. — 11-¢ uza., nepepad. u mon. — Mocksa: M3narensctBo HOpaiir,
2021. — 326 ¢. — (IIpodeccuonanbHoe oOpazoBanue). — ISBN 978-5-534-08799-4.
— Texcr: anexrponnsii / IBC KOpaiit [caiit]. — URL: https://urait.ru/bcode/470650

7. boromonoB H. B. Ilpaktuueckue 3aHATHS MO MaremMatwke B 2 4. Yacte 2:
y4ueOHOe nocooue JUTSt CpeaHEero poeccuoHaTBEHOTO oOpa3oBaHus /
H. B. boromonoB. — 11-¢ uzn., nmepepad. u mon. — MockBa: MznarensctBo HOpaiir,
2021. — 251 c. — (IIpodeccuonansHoe obpazoanue). — ISBN 978-5-534-08803-8.
— Texcr: anexrponnslii / IBC KOpaiit [caiit]. — URL: https://urait.ru/bcode/470651

8. MaremaTtuka B OTKpPBITOM KOJUIEIKE [ DNEKTpOHHBIN pecypc] Pexum gocrtyna:
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http://www.mathematics.ru

9. umauer, B. C. Hauana Beicmieit Marematuku : ydeOHoe mocobue / B. C.

[lunaueB. — 5-e u3x., crep. — Caunkr-IletepOypr: Jlans, 2021. — 384 c. — ISBN 978-

5-8114-1476-5. — TekcT: 2JIeKTpOHHBIN // JIaHb: 37IEKTPOHHO-OMOIMOTEUHAS CUCTEMA.
— URL: https://e.lanbook.com/book/169483. — Pexum pgocrymna: aias aBTOpU3.
IIOJIb30BAaTEIIEH.

8) nepeuenv yueOHO-MemoOUuUecKo20 odecneueHus:

1. Meroanueckoe mocoOue MO TEOPHH BEPOSITHOCTEM W MaTeMaTUYECKOM
cratuctuke. CocraBurens Yykanosa JILA.
2) 9/1eKMPOHHO-0UOIUOMEYUHbIE CUCIEMDbL:
1. DnexrponHo-6mbmMoTeunas cuctema «IPRbooks» (http://www.iprbookshop.ru/)
2. OO0pa3zoBarenbHO-U3AATENBCKUN 1IeHTp «Akanemus» (http://www.academia-

moscow.ru /)

8. OCOBEHHOCTHU OPTAHU3AIINAU OBYYEHUA AJIsI UHBAJINAOB "
JINI] C OTPAHUYEHHBIMU BO3MOKHOCTAMMUA 310POBbSA
Jlns  oOyyaromuxcsi W3 4YKCIa WHBAJIMJIOB M JIMI C OTPAaHHUYCHHBIMU
BO3MOXHOCTSIMU 3/I0POBBSI HA OCHOBaHUS MMCbMEHHOTO 3asBJICHUS YUEOHBINA MpeIMeT
OVIIL.03.Y «MaremaTtuka» peanu3yercsi ¢ y4eTOM OCOOCHHOCTEH MCUX0(pU3nYecKoro
pPa3BUTHUS, WHIUBUAYAIbHBIX BO3MOXKHOCTEM U COCTOSIHUS 3I0pOBbA (Hanee —

WHIMBHUIYaJIbHBIX OCOOEHHOCTEH).

9. KOHTPOJIb U OHEHKA PE3YJIbTATOB OCBOEHUSA YYEBHOI'O

IHPEAMETA
Pe3yabTaTsl 00yuyeHus1 Kon IIpoBepsiembie ®opMbI U METOAbI
(IMYHOCTHBIC, TPEAMETHBIE, pe3ysa | yMEHUS M 3HAHUA KOHTPOJIA ¥ OLEHKH
MeTanpeIMeTHbIe) bTATO pe3yabTaToB 00y4eHHs
B Texymuin | IIpomexyTo
KOHTpPOJIb YyHas
aTTecTanus

JIMIYHOCTHBIC:
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c(hOpMHUPOBAHHOCTh  Tpaxaanckoi | JI1 @opMUPYIOTCS 3a CUET IOCTABJICHHBIX LEIEH U
MTO3ULINH oOyuaromerocs KaK BOCITUTATEIbHBIX 3a/1a4 Ha 3aHIATHUAX

AKTHMBHOT'O M OTBETCTBEHHOI'O YICHA

pPOCCHIICKOTO 001IeCTBa

yMEHHE  B3auMojeicTBoBaTh ¢ | JI6 DopMHpYIOTCA 3a CUYET IOCTABJICHHBIX LEIeH U
COLMAIIbHBIMM ~ HMHCTUTyTaMU B BOCITUTATEIbHBIX 33/1a4 Ha 3aHATHUSIX

COOTBETCTBUU C HMX (YHKIUIMU U

Ha3Ha4YCHHEM

c(hOpMHUPOBAHHOCTH poccutiickoi | JI8 @opMUPYIOTCS 3a CUET IOCTABJICHHBIX LEIEH U
IPaKJaHCKOU UJEHTUYHOCTH, BOCITUTATEIbHBIX 33/1a4 Ha 3aHATHUSIX

MaTPUOTHU3MA, YBAXEHUS K CBOEMY

Hapolly, 4yBCTBAa OTBETCTBEHHOCTHU

nepen PoauHoW, ropmoctu 3a CBOM

Kpail, cBoro PoauHy, CBOW S3BIK U

KyJbTypy, IpPOLUIOE M HACTOALIEEe

MHOT'OHaIIMOHAJILHOTO Hapoa

Poccun

OCO3HaHUE€ JYyXOBHbIX LeHHocTe | JI11 @opMHpYIOTCS 3a CUET MOCTABJICHHBIX LEJIEH U
POCCHIICKOT0 HAapo1a BOCIIMTATEIbHBIX 33/1a4 Ha 3aHATHUSX
c(hOpMHUPOBAHHOCTh HpaBCcTBeHHOTO | JI12 @opMUpYIOTCA 3a CUeT MOCTaBJICHHBIX Lelel u
CO3HAHHs1, STUYECKOIO NTOBEICHUS BOCIIMTATEIbHBIX 33/1a4 Ha 3aHATHIX

OCO3HaHME JimyHOro Bkiaaga B | JI14 DopMUpyIOTCA 3a CUYET IOCTABJICHHBIX LEIEeH U
MIOCTPOCHUE YCTONYHUBOIO Oy IyIIEro BOCIIMTATEIbHBIX 33/1a4 Ha 3aHATHSIX

ACTETUUYECKOE OTHOILIEHHWE K Mupy, | JI16 DopMUpYyIOTCA 3a CUYET IIOCTaBJICHHBIX LEIEeH U
BKJIOYasi 3CTETUKY ObITa, HAYYHOI'O BOCITUTATEIbHBIX 33/1a4 Ha 3aHATHSIX

U TEXHUYECKOT0 TBOPUYECTBA, CIIOPTAa,

TpyJa 1 OOLIECTBEHHBIX OTHOLLIEHUI

chopMHUPOBAaHHOCTL  370poBoro u | JI20 DopMUPYIOTCST 3a CUET IIOCTABJICHHBIX LEIEH U
0e301acHOro oOpa3za KU3HH, BOCITUTATEIbHBIX 3a/1a4 Ha 3aHATHUAX
OTBETCTBEHHOI'0  OTHOILUEHUA K

CBOEMY 3JI0POBBIO

TOTOBHOCTb K TpyaAy, oOco3HaHue | JI23 DopMUpYIOTCA 3a CUYET IOCTaBJICHHBIX LEIe U
LIEHHOCTU MacTepCTBa, TPy 10o0ue BOCIIUTATEIbHBIX 3a/1a4 HA 3aHITHUIX

UHTEpeC K pa3nuuHbiM  chepam | JI25 @opMUpYIOTCA 3a CUYET IOCTABJICHHBIX LEIeH M
npodecCHuoHaNbHOM  JesITeNbHOCTH, BOCITUTATEIbHBIX 33/1a4 Ha 3aHATUSIX

YMEHHE COBEpPIIATh  OCO3HAHHBIN

BBIOOp Oyaymieit mpodeccuun u

peann30BbIBaTh COOCTBEHHBIC

JKU3HEHHBIE I1JIAHbI

TOTOBHOCTh M cIocoOHOCcTh K | JI26 @opMHpYIOTCA 3a CUYET IOCTABJICHHBIX LEIe M
00pa3oBaHUI0 U CamMO0Opa30BaHUIO BOCITUTATEIbHBIX 33/1a4 Ha 3aHATHUSIX

Ha IPOTHKEHUH BCEH KU3HHU

c(hopMUPOBAHHOCTh 3JKOJIOTHUYECKOH | JI27 PopMUPYIOTCS 3a CUET IIOCTABJICHHBIX LEIEH U
KyJbTYpbl, IIOHUMAaHHUE BJIUSHUSA BOCIIUTATEIbHBIX 33/1a4 Ha 3aHATHSIX
COMANBHO-2KOHOMHUUYECKHUX

IIPOLIECCOB HA COCTOSIHUE TIPUPOAHOU

U COLMAIbHOW Cpelbl, OCO3HAHUE

rJ100aTBEHOTO Xapakrepa

HKOJIOTMYECKUX MPOoOIeM

IUTAaHUpOBaHWE U  ocyuecTBieHue | JI28 @opMHpYIOTCA 3a CUYET IOCTABJICHHBIX LEIe u

JICICTBUH B OKPY’KAIOIIEH cpelie Ha

BOCHUTATCIABHBIX 3a4a4 Ha 3aHATUAX
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OCHOBE 3HaHUSA LEJIEH yCTOWYUBOIO
pa3BUTHUS YEJIOBEYECTBA

c(hOpMHUPOBAHHOCTH MUPOBO33peHuUs, | JI32 @opMUPYIOTCSL 3@ CUET IOCTABJICHHBIX LEIEH U
COOTBETCTBYIOLIETO COBPEMEHHOMY BOCITUTATEIbHBIX 33/1a4 Ha 3aHATUSIX
YPOBHIO  pa3BUTHS  HAayKu U
o011eCTBEHHON IPaKTUKH,
OCHOBAaHHOI'O Ha JUAJOre KyJbTyp,
CIOCOOCTBYIOIIETO OCO3HaHUIO
CBOET0 Me€CTa B IOJUKYJIbTYPHOM
MHUpe
COBEpLICHCTBOBaHMUE s3bIKOBOM 1 | JI33 @opMHpYIOTCA 3a CUYET IOCTABJICHHBIX LEIe u
YUTATEIbCKOMN KYJIBTYpbI KaK BOCITUTATEIbHBIX 33/1a4 Ha 3aHATHUSIX
CpeACTBa B3aUMOJCUCTBUA MEXKITY
JIIOJIBMU U TTIO3HAHUS] MUPA
OCO3HAaHME  LEHHOCTH  HayuHou | JI34 @opMUpPYIOTCS 3a CUET IIOCTABJIEHHBIX LEJIeH u
JIeATEIbHOCTH, TOTOBHOCTh BOCIIUTATEIbHBIX 33/1a4 Ha 3aHATUSIX
OCYLIECTBJIATh IIPOEKTHYIO u
HCCJIEA0BATENIbCKYIO  JIESITEIbBHOCTh
MHAMBUIYAJIbHO U B TPYIIE
MeTanpeIMeTHbIX:
CaMOCTOSITeNIbHO (GopmyaupoBath u | M1 WCITI0JIH30BATh Pedepar DK3aMeH
aKTyaJM3UpOBaTh npobuemy, TEOPETUKO-
paccMaTpuBaTh €€ BCECTOPOHHE MHO’KE€CTBEHHBIH SI3bIK
U A3BIK JIOTUKH JJiA
ONMCAaHUS MPOLECCOB
U SIBJICHUU
YCTaHABJIUBATh CyIlIeCTBEHHBIN | M2 IIPOBOJUTH Pedepar OK3aMeH
IpU3HAK WM  OCHOBAaHMA  JJIA JI0Ka3aTeNbHbIE IIpakTruecka
CpaBHEHMs,  KilaccUPUKAMUM U paccy KIeHuUs; s paboTa
000011eHus OOBSICHATH CPaBHEHUS
pe3ynbTaToB
BBIYMCIICHUI
BBISIBJISITH 3aKOHOMEPHOCTH u | M4 COCTaBJISITh Pedepar DK3aMeH
IIPOTUBOPEYMS] B paccMaTpUBAEMBIX MaTeMaTHYECKUE
SIBJICHUSX MOJIEH c
UCIIOJIb30BaHUEM
CBOMCTB
TEOMETPUYECKHUX
duryp, 170'¢
HCCJIEI0BATh u
UHTEPIPETUPOBATH
pE3yJIbTaThI
BBISIBJISITh TTPUYMHHO-CIEACTBEHHBIE | M12 | cocTaBisITh u | Pedepar DK3aMeH
CBA3M U AaKTyaJlM3UpoBaTh 3ajaady, olleHuBaTh pas3HbiMU | [IpakTHuecka
BBIJIBUTATh THUIIOTE3Y €€ pEIICHHUS, crioco0aMu s paborta
HaXOJIUTh apryMEHTBI JUTSt BBIPKECHUS u
JI0Ka3aTesIbCTBA CBOMX npasjaonoodue
YTBEPKIACHUM, 3a7aBaTh NapaMmeTpsl pE3yJIbTaTOB
Y KPUTEPUU PELICHUS
aHAJIM3UPOBATh MOITy4YEHHbIE B Xonae | M13 | uHTepnpeTupoBarth IIpakTnuecka | Ok3aMeH
pemieHus  3aJayd  pe3yJbTaThl, CBOIICTBa B KOHTEKCTE | sl paboTa
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KPUTHYECKH OLICHUBATh nux KOHKpETHOU
JIOCTOBEPHOCT, MIPOTHO3HPOBATH MIPAKTHYECKON
M3MEHEHUE B HOBBIX YCIIOBHAX CUTyaluu
yMEThb  NEepeHOCUuTh 3HaHug B | M17 | pemate npuknagnsie | [IpakTuuecka | Dxk3aMeH
[IO3HABATEJIBHYI0O M IPAKTHUYECKYIO 3a/1a4M, CBs3aHHbIE C | 5 paboTta
00J1aCTH KU3ZHEAEATEIIbHOCTH HCCJIEIOBAaHHEM
XapaKTEPUCTHUK
IPOLIECCOB
YMETb HWHTETpUpOBaTh 3HaHUs u3 | M18 | ymers Pedepar OK3aMeH
pa3HBIX IPEeIMETHBIX 00nacTeit OpUEHTUPOBATHCS B
Pa3IUYHbIX
UCTOYHUKAX
uHpOpMaLuHy,
KPUTHYECKU
OLICHUBATh "
UHTEPIPETHPOBATH
UH(OpMALHIO,
MOJTy4aeMyto u3
Pa3IUYHbIX
HUCTOYHUKOB
BIIQJIETh ~ HaBBIKAMU  modyuyeHus | M21 TOTOBHOCTH u | Pedepar DK3amMeH
nH(GOpMaIMU U3 HICTOYHUKOB Pa3HBIX CIIOCOOHOCTH K
THUIIOB, CaMOCTOSITENIbHO CaMOCTOSITENILHOMN
OCYUIECTBIIATh ~ TOWCK,  aHaJu3, nH(GOPMaIMOHHO-
CUCTEMATHU3alMI0 U MHTEPIPETALUIO MI03HaBaTEJILHOMN
uH(bOpMallMK Pa3TUYHBIX BUIOB U JESTEIIbHOCTH, YMETh
dbopm npencraBieHUs OpUEHTUPOBATLCS B
pa3IMYHBIX
MCTOYHUKAX
uHdopmanuu,
KPUTHUYECKU
OILICHUBATD u
UHTEPIIPETUPOBATH
uHdopmaruto,
M0JTy4aeMyo u3
pa3IMYHBIX
MCTOYHUKOB
CcO3/1aBaTh TEKCThl B Pa3NuyHbIX | M22 | KpUTHYECKH Pedepar DK3amMeH
dopMaTax ¢ yduyeTOM Ha3HAuUEHUS OLICHUBATh u
uH(bOpMaIlMU U 1EJIEBON ayAUTOPUH, UHTEPIPETHPOBATH
BBIOMpass ~ ONTHUMAaJbHYIO  (GopMy UH(OpMALHIO,
MPEJICTaBICHUS U BU3YyaIU3alluu MOJTy4aeMyto u3
Ppa3IUYHbIX
HUCTOYHUKOB
OLICHUBATh JIOCTOBEPHOCTh, | M23 | ymeTh Pedepar OK3aMeH
JETUTUMHOCTh ~ MHpOpMaluu, ee OpUEHTUPOBATHCS B
COOTBETCTBUE IIPaBOBBIM u Ppa3IUYHBIX
MOpaIbHO-3THUYECKUM HOpMaM UCTOYHUKAX
uHpOpMaIuy,
KPUTHYECKU
OLICHUBATh "
UHTEPIPETHPOBATH
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UH(OPMALHIO,

MOJIy4aeMyo n3
Ppa3IUYHbIX
HMCTOYHHKOB
OCYLIECTBJIATh KOMMYHHKaLuioo Bo | M26 | ymers npoayktuBHO | [IpakTuuecka | Dk3ameH
Bcex chepax KU3HU obmarbcs u | s pabota
B3aMMO/ICHICTBOBATh B
MPOIECCEe COBMECTHOM
JESITEIIbHOCTH
BIIQJIETh Pa3IWYHBIMM criocobamu | M28 | ymeTsr mpoxmykTtuBHO | Pedepar DK3aMeH
OOIIeHNUs ¥ B3aMMOACHCTBUS oOuiarbest u | [Ipaktuuecka
B3aMMOJICIICTBOBATh B | s paboTa
MPOLECCE COBMECTHOM
JIeATEIbHOCTH,
YUUTBHIBaTh O3ULUHU
JpPYTUX  Y4YaCTHUKOB
JESITEJIbHOCTH
apryMEHTUPOBAaHHO BeCTH jauaior, | M29 | ymers yuutbiBath | [IpakTuuecka | Dx3ameH
yMETh  CMAT4aTh  KOH(QIMKTHBIC MO3ULUU IpyTux | s paborta
CUTyaluu YYaCTHUKOB
JIESITEIIbHOCTH,
a3 dexTuBHO
paspemarb
KOH(JIUKTBI
pa3BepHYyTO | JIOTWYHO wu3naratk | M30 | Bmamets s3bIKOBBIME | Pedepar DK3amMeH
CBOIO TOYKY 3peHuUs c cpeacrBamu - ymenue | [Ipaktuuecka
HCIIOJIb30BAHUEM SI3bIKOBBIX CPECTB ACHO, JIOTMYHO U | s pabota
TOYHO H3JIaraTh CBOIO
TOUKY 3peHus,
HCII0JIb30BaTh
aJIcKBaTHBIE
A3BIKOBBIE CPEJICTBA
IIOHUMAaTh u ucnonbs3oBath | M31 | ymers mpoayktuBHoO | [IpakTuuecka | Ok3ameH
IIPEUMYILIECTBA KOMaH/IHON " o0marecs u | 1 pabota
MHAUBUAYaIbHON pabOThI B3aUMOJICVICTBOBATh B
MpolIecce COBMECTHOU
JIeSITEJIbBHOCTH
IpUHUMATh  Leau  coBMecTHOM | M33 | ymers npoayktuBHO | [IpakTuuecka | Dk3ameH
JIeSITEIbHOCTH, OpraHU30BBIBaTH U oOuiarbest u | g1 pabota
KOOpAUHUPOBaTh  ACUCTBHS IO B3aMMOJICIICTBOBATh B
JOCTHKEHHUIO:  COCTaBJISITh  IUIaH IPOLIECCE COBMECTHOI
JNENCTBUH, pacupelensaTb poiid ¢ JESATEIIBHOCTH,
y4EeTOM MHEHUI Y4aCTHUKOB YUUTHIBaTh MO3ULUHU
00CyX/1aTh pe3yJbTaTbl COBMECTHOM JpPYTUX  YYaCTHUKOB
paboThI JeSATeTbHOCTH
OLICHMBATh KauyecTBO cBoero Bkiaza | M34 | Bmagets  HaBbikamu | [IpakTuuecka | Dk3aMeH
U KaXJO0ro y4YacTHMKa KOMaHJIbl B MO03HAaBaTEJIbHOMN g paboTa
o0 pe3ynbTar 1o peduexcuu KaK
pa3paboTaHHBIM KPUTEPUSIM OCO3HAHUS
COBEPIIAEMBIX
JeUCTBUI Hu
MBICJIUTEJIbHBIX

33




IPOLIECCOB, ux

pe3ynbTaToB u
OCHOBAaHMWM, TpaHHUI]
CBOETO  3HAHHUA U
HE3HaHMUS, HOBBIX
MO03HABATEJIbHBIX
3a/1ad U CPEICTB HUX
JIOCTHUKEHUS
CaMOCTOSITEJIBHO COCTaByATh IulaH | M39 | Bmagets  HaBbikamu | [IpakTuuecka | Dk3aMeH
pemeHuss TOpoOsieMbl € YYETOM MO3HABATEIIbHON s pabota
UMEIOIINXCS PECypCOB, COOCTBEHHBIX pedaexcun Kak
BO3MOKHOCTEN U MPEANOYTEHUI OCO3HaHUA
COBEPIIAEMBIX
NeucTBUHI u
MBICITUTEIBHBIX
MIPOLIECCOB, ux
pe3yabTaToOB "
OCHOBAaHWH, TpPaHMUI]
CBOEr0  3HAHMUI U
HE3HaHUs, HOBBIX
MO3HABATEJIbHBIX
3aJa4 U CpEeACTB HUX
JIOCTHKCHHUSI
JlaBaTh OIIEHKY HOBBIM CUTYalUsIM M40 BJIAJIETh HaBbikamu | [IpakTuuecka | Dk3aMeH
OCO3HaHUsA HOBBIX | 51 paboTa
MO03HABATEJIbHBIX
3a/1ad U CPEJCTB HUX
JIOCTHKEHUS
JienaThb OCO3HAHHBIN BbIOOp, | M42 | Bnmajets  HaBblkamu | [IpakTuuecka | Dk3aMeH
apryMeHTHPOBATh ero, Opath MO3HABATEJIbHOMN g paboTa
OTBETCTBEHHOCTH 3a pELICHUE pedaexcun Kak
OCO3HAHUSA
COBEPIIAEMBIX
b ()5 (62950 u
MBICJIUTEIIbHBIX
MPOLIECCOB, ux
pe3yabTaToOB u
OCHOBaHUH,  TpaHUI]
CBOEr0  3HAHMI U
HE3HaHUS
OIICHUBATH MPUOOPETEHHBIN OTIBIT M43 BlaJeTh  HaBbikamu | [IpakTuyecka | Dx3ameH
MO3HABaTEIbHOMN g paboTa
pedaexcun KaK
OCO3HAHUSA
COBEPIIAEMBIX
b () (62950 u
MBICJIUTEIIbHBIX
MIPOILIECCOB, HOBBIX
MO3HABATEJIbHBIX
3aJa4 U CpEeACTB HUX
JIOCTHKCHHUSI

NpPEeAMECTHBIX:
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yMeHue onepupoBarh moHsTHsIMHU: | [T1 UCIIOJIb30BaTh npu | Pedepar OK3aMeH
ompejeNieHue, akcuoma, Teopema, perieHuu

CIIEJICTBUE, CBOWCTBO, IPHU3HAK, CTEPEOMETPUUYECKUX

JI0Ka3aTeNbCTRO, paBHOCUJIbHBIE 3a1a4

(bOpMyIIUPOBKHY; yMEHHE TUIAaHUMETPHUECKUE

dbopmyIupoBaTh obOpaTHOE " bakThl W METOJBI;

IIPOTUBOIOJIOXKHOE  YTBEPXKACHHUE, MIPUBOIUTH

MIPUBOJIUTH MIPUMEPBI u JI0Ka3aTelbHbIE

KOHTPIIPUMEDHI, UCIIOJIb30BATh paccyXaeHHUs B XOJe

METOJI MaTeMaTU4YeCKOW HHIYKLUU; pernieHus 3a1a4y

IPOBOJIUTH JIOKa3aTeIbHbBIE

paccyXJeHus MpU pelIeHuu 3ajad,

OIICHUBATH JIOTUYECKYIO

IPABUJIBHOCTh PACCYKIACHUIM

yMEHHME OmepupoBath moHATHAMHU: | [12 pemath mpocrteimue | Pedepar OK3aMeH
MHO>KECTBO, MOJIMHO>KECTBO, 3ajauM, cBs3aHHble cC | [IpakTHuecka
omepauuyd  HaJ  MHOYKECTBaMHU; MOHSATHEM MHOXKECTBA, | sl paboTa

yMEHHE HCHOJIb30BaTh TEOPETHKO- MPUMEHSITD

MHOKECTBEHHBII anmapar I MHOKE€CTBEHHBIN

OMMCAaHUS pEabHBIX IPOIECCOB U amnmapar TUIs

SIBIICHUH TPU PEIICHUH 33]1a4, B TOM ONHCAHMS  PEeAbHBIX

yhcie U3 JPYyrux  Y4eOHBIX MIPOLIECCOB

IIPEIMETOB

yMeHHME onepupoBaTh mnousTusiMu: | 113 pemath npocrenmue | [Ipaktuuecka | Oxk3aMeH
rpad, CBA3HBIA Tpad, AepeBO, UK, 3a/a4M, CBs3aHHbIE C | 5 paboTta

rpad HAa  IUJIOCKOCTH;  yYMEHHE noHsTHEM Tpada

3ajjaBaTb M  ONHCHIBaTh  Tpadsl

pa3ITUYHBIMHU croco0amu;

UCTIOJIb30BaTh Tpadbl IpU PEUICHUN

3a1ad

yMeHHe  cBOOOJHO  omepuposats | [14 pematy npocteiimne | [IpakTuuecka | Dx3aMeH
MOHSITUSMHU: COUYETaHHE, KOMOHHATOpPHbIE g paboTa

[IEPECTAaHOBKA, YHCJIO COYETAHWH, 3a1a4u METOJIOM

YHCIIO MePECTaHOBOK; OuHOM nepedopa, a TaKxKe C

HeloToHa;  ymMeHME  IPUMEHATH HCIIOJIb30BaHUEM

KOMOWHATOpPHBIC (haxThI u W3BECTHBIX (hOPMYJT

paccyXA€HHUs JUls PEILICHUs 3a1a4

YMEHUE OmepupoBaTh MNOHATUAMHU: | 15 BBITIOJTHATH Pedepar DK3amMeH
HaTypaJIbHOE YHCJIO, LEJN0E YHCIIO, apuMeTHIECKUX IIpakTHuecka

OCTaTOK MO MOIYJIIO, paloHajIbHOE NeiCTBUI, TpuUMeHss | S paboTa

YHUCII0, UPPALUOHAIBHOE  YHCIIO, BBIUHCIIUTEIbHBIC

MHOKECTBA HATYPaJIbHBIX, IEJNbIX, yCTpoiicTBa

palMOHANBHBIX,  JEUCTBUTEIHHBIX

qHCel; YMEHHE  HCIIOJIb30BaTh

MPU3HAKU JCITUMOCTH, HAaUMEHBIIHN
o0mmii  menurenb M HauOoJbIIee
obmiee kpatHoe, alroput™M EBkimma
IPH PENICHUM 3a7ad; 3HAKOMCTBO C
pa3IMYHBIMH [TO3UI[HOHHBIMU
CHCTEMAMH CUMCIIEHHS
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yMeHue cBoOOAHO  omepupoBath | [16 HaxoauTh  3HaueHus | [IpakTuuecka | Dx3ameH
MOHSTUSMH: CTENEeHb C  LEJIbIM KOpHsSI ~ HaTypaJibHOM | s paboTa
nokasaresjeM, KOpeHb HaTypajlbHOU CTETEHHU, CTENEHH C
CTENEeHH, CTENEHb C palOHATbHBIM palOHAIBLHBIM
1oKa3areseM, CTETIEHb c 1OKa3aTeseM,
JIEACTBUTEIILHBIM  (BEIIECTBEHHBIM) norapudma,
nokaszarejaeM, JiorapupMm  UuCIna; UCTIONB3YS npu
CHHYC,  KOCMHYC U  TaHIEHC HEO00X0IUMOCTH
MPOM3BOJILHOTO YHCIIA BBIYUCIIUTEIIbHBIC
YCTPOMCTBA;
M0JIb30BaThCS
OLEHKOM U MPUKUIKOUN
Opu  TPaKTHYECKUX
pacuerax
yMEHHME omnepupoBarh noHATUAMHU: | [17 IIPOBOJUTH no | Pedepar OK3aMeH
TOXKJIECTBO, TOKJECTBEHHOE bopmynam u | [Ipaktuuecka
npeoOpa3oBaHue, ypaBHEHHE, npaBUIaM g pabora
HEPAaBEHCTBO, CUCTEMa ypaBHEHUH U npeodpazoBaHus
HEPaBEHCTB, PaBHOCHIIBHOCTh OYKBEHHBIX
YpaBHEHUM, HEPABEHCTB M CHUCTEM; BBIPAYKECHHUIA,
palyoHaJIbHBIE, HPPALUOHAIBHEIE, BKJTIOYAOLIUH
MoKa3aTebHbIE, CTETICHHBIE, CTENEeHH, paJUKalIbI,
JorapupmMuIECcKue, JorapuQmbl u
TPUTOHOMETPUUECKHE  YpaBHEHUS, TPUTOHOMETPUYECKHUE
HEpaBEHCTBA U CHUCTEMbI; yMEHHE (GYHKIIUH; BBIYUCIATH
peliaTth ypaBHEHHs, HEPAaBEHCTBA U 3HAYEHUS YUCIIOBBIX U
CHUCTEMBl C TIOMOLIBIO PA3IUYHBIX OYKBEHHBIX
NPUEMOB;  pellaTh  ypaBHEHUS, BBIpaXEHUI,
HEpaBEHCTBA M CHUCTEMBl  C OCYILIECTBIISAS
apaMeTpoM; MPUMEHSTh YPaBHEHUS, HE00XO0IUMbIE
HEpaBEHCTBAa, UX CHCTEMBl s MOJICTAHOBKHU u
pellleHrsT MaTeMaTHYeCKUX 3ajgady U npeobpazoBaHus
3aj71a4 U3 pa3InYHbIX 00JIaCTel HAYKU
1 peaTbHOU JKU3HHU
yMEHHE omnepupoBaTh moHsATHsIMHU: | [18 CTPOUTH rpaduku | [IpakTudecka | Dx3aMeH
rpaduk byHKIHH, obOpaTHas M3y4YeHHBIX (YHKIHH, | s paboTa
GyHKIMSA, KOMIO3MIMA (YHKIHH, OINMCHIBATh 1o
nuHelHas (YHKIMSA, KBaapaTHIHAS rpaduky u B
byHKuMsA, cTeneHHas (QYHKIHMA C IPOCTEHIINX CITydasx
LEJIbIM MoKazaresem, o dbopmyiie
TPUTOHOMETPHUYECKHUE byHKIMY, MOBEJICHHUE U CBOWCTBA
oOpaTtHbIe TPUTOHOMETPUIECKHE byHKIMA
byHKIMY, I0Ka3areabHast u
norapudmMudeckas QyHKIIUN; YMECHHE
CTPOUTh rpaduKu byHKIU;
BBITIOJHSATH npeoOpa3oBaHus
rpauKoB QyHKUIUI
HCITOJIh30BaTh rpaduku mpu | [19 CTPOUTH rpaduku | Pedepar DK3aMeH
U3y4YECHUU IIPOLIECCOB u byHKIMI ¢ | [IpakTuuecka
3aBHCHMOCTEH, NMpPU peuIeHUH 3aaad HCIIOJIb30BaHUEM g paboTa
U3 JpYrux Y4YeOHBIX NPEIMETOB W amnrmapara
3aJ1a4 U3 peaybHOM KU3HU; BBIPAXKATh MaTeMaTHYeCKOT0
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dopMynaMu 3aBUCUMOCTH  MEXIY aHaJIN3a; BBIYUCIATH
BEJMYUHAMU oI c
UCTIOJIb30BaHUEM
IepBOOOPa3HOU
yMeHue onepupoBarth noHatuaMu: | [110 uccnenoBath GyHkuuu | [Ipaktuuecka | Dx3ameH
YETHOCTh (DYHKIHMH, TEPUOAUYHOCTD Ha MOHOTOHHOCTb, | sl paboTa
byHKIUH, OTPaHUYEHHOCTh HaXOJIUTh
(GyHKIIMH, MOHOTOHHOCTH (YHKIIWH, HauOoJIbIIINE u
sKCTpeMyM (DYHKIIMHU, HAaUOOIbIIee U HAaWMEHbIIINE
HauMeHblllee 3HaueHHe (YHKIUH Ha 3HaYeHus  QYHKIU,
NPOMEXYTKE; YMEHHE TPOBOAUTH CTPOUTH rpaduxu
uccaeaoBaHue QyHKIIUHA byHKIMA c
UCTIOJIb30BaHUEM
amnmapara
MaTeMaTHYeCKOTO
aHayM3a
yMEHHE HCIoJib30oBaTh cBoiictBa u | 111 CTPOUTH rpaduku | Pedepar DK3amMeH
rpaduku  QYyHKOUN U1 pelieHus u3ydeHHbIX (QyHKUuH, | [IpakTruecka
ypaBHEHHIA, HEPABEHCTB W 3aJad C OIHCHIBATH no | s pabora
napaMmeTrpamu;  HM300paxaTb  Ha rpaduky u B
KOOPAMHATHOU IUIOCKOCTH MPOCTEUIINX CIydasx
MHOKECTBAa pELICHUI ypaBHEHMIA, 1o dbopmyiie
HEPaBEHCTB U UX CUCTEM MOBEJICHHUE M CBOWCTBA
(G YHKIHH
yMeHue  cBoOOgHO  omepuposath | [112 npuMeHsITh Gopmyinsl | [IpakTuuecka | Dx3ameH
MOHSTUSMH:  TIOCJIEIOBATENLHOCTD, 3ajaHus g paboTa
apudmMeTHuecKas nporpeccus, apudMeTHUeCKO U
reoMeTpuyecKas nporpeccus, reOMEeTPHUYECKOM
0eCKOHEYHO yObIBaromas pOTpeccui,
reoMeTpuyecKas MIPOrpeccusi; nocnea0BaTeIbHOCTEN
yMEHHUE 3a7aBaThb
MOCNIeI0BATEILHOCTH, B TOM YHCIE C
MIOMOIIIBIO PEKYPPEHTHBIX (OPMYIT
yMeHHe omepupoBath moHatusMu: | [113 BBIYUCTISTh [IpakTuuecka | Dx3aMeH
HETNPEePBIBHOCTh byHKIMH, IPOM3BOIHBIC u | s paboTa
acUMNOTOTHl  Tpaduka  (QyHKIHH, nepBooOpasHbIe
nmepBass M BTOpas IPOW3BOHAS 3IIEMEHTAPHBIX
byHKIIH, reoMeTpUYECKUi u GbyHKIMH, HCIONb3YA
(U3UYECKUN CMBICIT TPOU3BOIAHOM, CIIPaBOYHBIE
nepBoooOpasHasi, oTpeieeHHbIN MaTepuaibl
UHTETpa; yMEHHUE HAXO/IUTh
acUMIITOTHI  Tpaduka  QyHKIUU;
YMEHHE BBIUUCIATH MPOU3BOJIHBIC
CYMMBI, MPOU3BEACHHS, YaCTHOTO U
KOMIO3UIINN  (PYHKIMIA, HAXOJHUTh
ypaBHEHHE KacaTelbHOW K rpaduxy
(YHKIIUH
yMEHHE HCIOIb30BaTh Mpou3BoAnyto | [114 uccienosath GyHkiuu | Pedepar DK3aMeH
JUIL UCCIIENOBaHUS (OYHKIWHA, IS Ha MOHOTOHHOCTb, | [IpakTnyecka
HAXO0X/ICHUS HAWIYYILIEro pemieHus HAXOIHTh g paboTa
B TPUKIAIHBIX, B TOM 4YHUCIIE HanOOJbIINE "
COILIMAJIbHO-9KOHOMHYECKUX u HaUMEHbIIINE
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busnueckux 3a/a4ax, I 3Ha4eHUs1  (YHKIHH,

OIpeIeNIeHUs] CKOPOCTU U YCKOPEHUS; CTPOUTH rpaduku

HaXOJUTh IUIOIMIAHN U 00BEMBI PUTYP byHKUIMI c

C IOMOILBIO MHTErpaa; MpUBOAUTH UCIIOJIb30BaHUEM

IIPUMEpBI MaTeMaTH4ECKOI0 anmnapara

MOJICJINPOBAHUS c HOMOILBIO MaTeMaTH4ECKOTo

Qg depeHIraIbHbIX ypaBHeHUN aHanmu3a; BBIYUCIATDH
IUIOILAH c
HCII0JIb30BaHUEM
IIepBOOOPA3HOU

yMeHHe omnepupoBath mnoHatusMu: | [115 [PUMEHATD [IpakTnuecka | Dk3aMeH

KOMIIJIEKCHOE YHUCIIO, CONPSHKEHHBIE MaTeMaTHYeCKUi g pabora

KOMIUIEKCHBIE YHUCJIa, MOAYJIb U anmnapar K JeHCTBUIM

apryMeHT KOMIUIEKCHOIO  4YHCIa, c KOMILICKCHBIMHU

dopma 3amucu KOMIUIEKCHBIX YHCET qUCIaMH, HCIOIb3Ys

(reomeTpuyeckas, bopMyIIBI

TPUTOHOMETPHUUECKAs u

anreOpanveckas, ); yMETh

IIPOU3BOIUTH apupMeTHIECKue

necTBus c KOMILJICKCHBIMHU

quclaMy;  IPUBOJUTH  MPUMEPHI

MCTOJIb30BAHUS] KOMIIJIEKCHBIX YHCEI

yMeHHe onepupoBarth noHATHAMHU: | [116 npuMeHsITh Gopmyinsl | Pedepar OK3aMeH

cpeaHee apu(pMeTHUECKoe, MeIMaHa, K BeluncieHuto | [Ipakruuecka

HaunOoJbIIee " HauMEHbIIIEE YHCIIOBBIX g paboTa

3HA4YeHUs, pa3Max, JUCIepCHs, XapaKTEPUCTHK

CTaH/JapTHOE  OTKJIOHEHWE A COBOKYITHOCTEH

ONUCAaHMWsI  YHUCIOBBIX  JAHHBIX; CTaTUCTHUYECKUX

yMEHHE UCCJIEI0BATh JAHHBIX

CTaTUCTHYECKUE JIaHHBIE, B TOM

qHcye ¢ MPUMEHEHHEM rpaduyecKux

METOAOB U 3JIEKTPOHHBIX CPEJCTB;

rpaduuecku UCCJIEI0BATh

COBMECTHEBIE HaAOJIFOIEHUS C

IIOMOUIbIO IHAarpaMM PACCEUBAHUS U

JIMHEHHOM PErpPecCUm

yMEHHE  HaxoAuTh  BeposatHocTH | 117 BBIYUCIIATH B | Pedepar OK3aMeH

COOBITHI c UCII0JIb30BaHUEM npocredmux ciydasax | [Ipakruuecka

rpau4ecKux METOJIOB; HPUMEHSTH BEPOSITHOCTH COOBITHH | s paboTa

JUld  pemieHus  3agad  (hopMyJibl Ha OCHOBE II0JIcUeTa

CIIOXKEHUS u YMHOXEHUS qucia UCXOJIOB.,

BEpPOSITHOCTEH, (HOpMyJTy  TOJTHOU npuMeHeHus: (popmy

BEPOSATHOCTH, (Gopmyiy bepnymim, CIIOKEHUS u

KOMOWHATOpHBIC (PaKThl U (GOPMYIIBI; YMHOKCHHS

OLICHMBATh BEPOATHOCTH pPEATBHBIX BEPOATHOCTEN

COOBITHH; yMEHHE  ONEepUpPOBAThH

MNOHATUSAMM: Ciy4ailHasi BEJIMYMHA,

pacrpeiesieHue BEPOSTHOCTEM,

MaTeMaTHYECKOe O’KHUJaHUE,

JCTIepCHs " CTaHJapTHOE

OTKJIOHCHHE CIIy4aliHOW BEJINYUHBI,

GyHKIMU pacrpeesIeHus u
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IUIOTHOCTHU paBHOMEPHOTO,
MIOKA3aTeNbHOIO M HOPMAJIbHOIO
pacIpeneieHUN; yMEHHE
HCIIOJIb30BaTh CBOWCTBA M3YYEHHBIX
pacpeneseHul Ui PELIeHMs 3a4ad4;
3HAaKOMCTBO C MOHATHAMHM 3aKOH
OOJIBIIINX YHUCCII, MCTOAbL
BbIOOPOYHBIX MCCIIEI0OBAHNIN; YMEHUE
NPUBOAUTL IPHUMEPHI MPOSBICHUSI
3aKOHa OOJIBIIMX YHCEN B IPUPOAHBIX
u O6I.I.IGCTB€‘HHLIX SIBJICHHUAX

yMEHHE ONEepUpOBATH MOHATHUIMU:

TOYKa, npsimas, IIJIOCKOCTB,
IIPOCTPAHCTBO, OTpPE30K, Iyd,
IUIOCKUU yTOJI, JBYIPAaHHBIA YTOI,
TPEXTPaHHBII yroi,
[IEPECEKAIOIINECS, TapalICIbHbIE U
CKPEIHBAIOIINECS IIpsIMBIE,
[apaJuIeIbHOCTh u

NEPNECHIUKYJIAPHOCTh  NPSIMBIX U
IUIOCKOCTEM, yroa MEXIy NPsIMBIMH,
YTOJI MEXAY NPSAMON U INIOCKOCTBIO,
Yol MeXAy IUIOCKOCTSMHU; yYMEHHE
WCIIOJB30BaTh IPU PEIICHUU 3a4ad
u3yuyeHHble (AKTBl U TEOPEMBI
IUITAHUMETPUH; YMECHHME OLICHUBATh
pa3Mepbl 0OBEKTOB B OKPY’KaIOLIEM

MUDE; yMEHHE OIepupoOBaThH
MOHSTUSIMHA: MHOTOTPaHHUK, CEUCHHE
MHOTOTpaHHHKA, MPABUJIbHBII

MHOT'OT'PAaHHMK, MpHU3Ma, MUPAMUAA,
burypa U NOBEpXHOCTh BpallICHUS,
WIMHIP, KOHyC, 1mmap, cdepa,
pa3BepTKa IMOBEPXHOCTH, CEYEHHUS
KOHyCa M IMJIUHJpa, HapajelbHble
OCH WJIM OCHOBAHUIO, CEUEHUS 11apa,
IUIOCKOCTh, ~ Kacaromasicss  cgepsl,
IWIMH]pa, KOHyCa; YMEHHE CTPOUTH
CeueHHe MHOTOTPaHHUKA; YMEHHe
n3o0paxarb ~ MHOTOIpDAaHHUKH U
MOBEPXHOCTHU BPALCHUS, UX CEUCHUS
B TOM 4HCI€ C  IOMOIIBIO
AIIEKTPOHHBIX ~ CPEJCTB;  yMEHHE
IIPUMEHATH CBOMCTBA
TreOMETPUYECKUX ¢uryp,
CaMOCTOSITENIBHO  (pOpMYJIMPOBATH
ONpeneNieHusl U3y4yaeMmbIX (uryp,
BBIJIBUTATh THITOTE3bI O CBOWCTBAX U
NPU3HAKAX T'e€OMETPUYECKUX (uUryp,
000CHOBBIBATh HJIM OTNPOBEPraTh MX;
yMEHHE NPOBOJUTH KJIACCH(PUKALINIO
buryp mo pa3nuyHBIM TpU3HAKaM,

IT18

HCIIOJb30BaTh pu
perieHnn
CTEPEOMETPUICCKUX
3a71a4
TUTAHUMETPUYCCKHE
GakThl U METOIBI;
MIPUBOIUTH
JIOKa3aTelIbHbIE

paccyXIeHHus B XOJe
pelieHus 3aaa4

[IpakTnuecka
g paboTa

OK3aMeH
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BBIINNOJIHATH HGOGXOI[I/IMBIG
JOINOJTHUTECIIBbHBIC ITIOCTPOCHHA

yMeHue cBobomHo  omepupoarts | [119 BbIUMCHATh Iomanu | [Ipaktuuecka | Dk3ameH
MOHATUSAMHM:  IUIOMAAb  (UTYPHI, u o0BbeMslI | s paboTa
00beM (QUrypbl, BEIUYHMHA YIJIA, MPOCTPAHCTBEHHBIX

paccTosiHue OT TOYKH JI0 TUIOCKOCTH, buryp

paccTostHUE  MEXAy  HPSIMBIMH,

paccTosiHue MeEXAy IUIOCKOCTSIMH,

ILUIOIIAAb cdepsl, IUIOIIAb

MOBEPXHOCTU MHUPAMUbI, MPU3MBIL,

LWIMHIpa, KOHyCa, IIapa; yMEHHE

HaXOJUTh  OTHOILIEHHE  OO0BEMOB

MOJ00HBIX (DUTYP

yMEHHME omnepupoBaTh mnoHatusmu: | [120 HCIIOJIb30BaTh npu | Pedepar DK3aMeH
JBUJKECHHE, IMApaJUICIIbHBIN MIEPEHOC, pelieHnuu IIpakTHuecka
CUMMETpUsS Ha IUIOCKOCTH MU B CTEPEOMETPUUYECKUX g paboTa
IIPOCTPAHCTBE, IIOBOPOT, 3a1a4y

npeodpazoBaHus noxoous, IUTAHUMETPUYECKHE

no00HbIe (PUTYpPBI B IPOCTPAHCTBE; bakTBl W METO.BI;

yMEHHE paclio3HaBaTh paBHbIE U MPUBOIUTH

no00HbIe (DUTYPBI, B TOM YHCJIE B JIOKa3aTesIbHbIC

MPUPOJIe, HCKYCCTBE, apXUTEKTYypE; paccyXJeHus B XOJe

yMEHHE HCII0JIb30BATh pelieHus 3a1a4y

reoMeTpUUYecKue OTHOIIICHHUS;

HaXOJIUTh reOMEeTPUUECKUE

BEJIMYMHBI (JUIMHA, YTOJI, TUIOUIalb,

0o0beM) TMpu pelmieHUuH 3aaad U3

IpYruX Yy4eOHBIX TNPEAMETOB U U3

peaIbHOM XKU3HU

yMeHHe cBOOOJHO  omepupoBath | [121 pemath mnpocreimue | [IpakTuuecka | Oxk3aMeH
MOHSATUSMU: MPSIMOYTOJIbHAS 3a1a4u B | s paboTa
cuctema KOOpJMHAT, BEKTOD, KOOpJMHATAX, Ha

KOOPJMHATBI TOYKH, KOOPAMHATHI BEKTOpBI. BBIYHCIATH

BEKTODa, cyMMma BEKTOPOB, omnpenenutenu 2 u 3

IIPOM3BEJICHUE BEKTOpa Ha YMHCIIO, HOPSZIKOB

pa3joKeHue BeKTopa Mo Oasucy,

CKaJIsIpHOE IIPOU3BE/ICHUE,

BEKTOPHOE  MPOU3BEIEHUE,  Yroil

MEXIY BEKTOpPaAMU; yMEHHe

UCIIOJIb30BaTh BEKTOPHBIN u

KOOPJMHATHBIA METOJI JJIsl pelIeHus

reOMEeTPUUYECKUX 3ajad U 3a/Jay u3

JIPYTHX y4eOHBIX IIPEIMETOB;

ONepUpOBaTh MOHATHSAMH: MaTpula

2x2 u 3x3, onpenenuTeab MaTpPUIbI,

reOMETPUYECKUN CMBICTT

ONpPEACIIUTEINS

YMEHHME MOJCIHNPOBaTh peaybHbie | [122 HCIIOJIb30BATh Pedepar DK3aMeH
CUTyallud Ha S3bIKE MAaTeMaTHKU; MaTeMaTU4eCKUil [IpakTuuecka
COCTaBIISATh BBIPAKEHUS, YPABHEHUS, ammapar npu | s pabota
HEpPABEHCTBA M MX CHUCTEMBI IO MOJICJIUPOBAHUU

YCJIIOBHIO 3aJa4u, HCCJICOO0BATH

PCAJbHBIX IMMPOLCCCOB
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IIOCTPOCHHBIE MOJIENHN c
MCIIOJIb30BaHUEM alllapara aireOpsl,
WHTEPIPETUPOBATH MOy YEHHBIHN
pe3yabTaT; CTPOUTh MaTEMaTUYECKHE
MOJIETH C MIOMOIIBIO
F€OMETPUYECKUX MOHATUI u
BEJIMYUH, PEIIATh CBA3aHHBIE C HUMU
MIPaKTUYECKHE 3aJaud; COCTaBIAThH
BEPOSTHOCTHYIO MOJEJIb u
WHTEPIPETUPOBATH ITOJTyYEHHBIN
pe3yibTaT; pelarbh  [PUKIATHBIC
3a/1a4u cpeacTBaMu
MaTeMaTUYeCKOro aHajiu3a, B TOM
YUCJIE COLMAIbHO-3KOHOMHYECKOTO
U HUBHYECKOTO XapaKTepa

YyMEHHE BBIOMpPATH  TOJAXOASIIHI
WU3YUYEHHBI METOA JJii pelIeHus
3aJa4M; ITOHMMaHHe 3HAYMMOCTH

MaTEMATHKHU B U3y4YEHUU TIPUPOTHBIX
U OOIIECTBEHHBIX TMPOIECCOB U

ABJICHUM; YMEHHE pPaclO3HAaBaTh
MIPOSIBJICHUE 3aKOHOB MAaT€MATHKU B
UCKYCCTBE, YMEHHME  IPHUBOJIUTH
IIPUMEPBI MaTeMaTHYECKUX

OTKPBITUA POCCUICKOM U MUPOBOU
MaTeMaTHYeCKOW HAyKH

1123

MMOHMMATh. 3HAYEHHUE
MaTeMaTHUECKOM
HAayKd IS PEIIeHUs
3aJla4, BO3HHUKAIOIIUX
B TEOPHUH W TPAKTHKE;
MPUMEHEHHUE METO/OB
K aHaIN3y i
HCCIICIOBAHUIO
MPOIECCOB U SIBICHUI
B [IPUPO/IE 1 OOIIECTBE

Pedepar
IIpakTHuecka
s paborta

OK3aMeH
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