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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 YYEBHOTI'O IIPEJIMETA B YYEGHOM I1IJTIAHE
VYueonsiii npeamer OVYIL.03.Y «MartemaTtuka» gBisieTcsi y4eOHBIM MPEIMETOM
o0s13aTenbHOM npeaMeTHON obmactn «Maremaruka u nHpopmarukay OI'OC cpennero
oO1ero o0pa3oBaHusi U U3ydaercs: B 0011e00pa3oBaTeIbHOM IUKIIE Y4eOHOro IiiaHa
OIIOII CIIO Ha 6a3e OCHOBHOrO OOIIEro OOpa3OBaHUS C IMOJIYYEHUEM CPETHErO

obmero oopazopanus (IITICC3).

B yue6nbix manax [HIICC3 mecto yueOHoro npeamera «MareMaTHKa B COCTaBe
o0mMX y4eOHBIX NPEAMETOB, OOS3aTENbHBIX [UJISI OCBOEHHUS TEXHOJIOTMYECKOTO

npoduis mpodheCcCUOHATLHOTO 00pa30BaHUs.
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4. IJIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA YYEBHOI'O IPEJIMETA
OcBoenne coaepxkanusi yueOHoro mnpeamera OVYIL03.Y «Marematuka»

oOecrieunBaeT AOCTHXKCHUEC CTYACHTAMU CICAYIOIIUX PE3yJbTAaTOB:

JUYHOCHIHbIX:

JI.1 chopmMupoBaHHOCTh TpakIAAaHCKOW MO3UIMU OOyYaromerocs Kak aKTUBHOTO U
OTBETCTBEHHOTO WJIEHA POCCUICKOTO OOIIECTRA;

JI.6 ymeHune B3auMOJEHCTBOBATh C COLMAIBbHBIMA UHCTUTYTaMH B COOTBETCTBHM C MX
(YyHKUMAMHA U Ha3HAUEHHUEM;

JI.8 cpopMUPOBAHHOCTH POCCUMCKON TpaKAaHCKONW WIEHTUYHOCTH, MATPUOTU3MA,
YBaXKEHHSI K CBOEMY HApOJy, YyBCTBA OTBETCTBEHHOCTH mepea PoamHo#, ropaocTu 3a
CBOM Kpal, CcBOKW PoaumHy, CBOM S3BIK M KyJbTYpy, HpPOLUIOE U HACTOsLIEE
MHOT'OHAIIMOHAJIBHOT0 Hapoaa Poccuuy;

JI.11 oco3Hanue AyXOBHBIX IEHHOCTEN POCCUICKOrO HAPOAa;
JI.12 chopMupOBaHHOCTH HPABCTBEHHOTO CO3HAHUS, S TUYECKOTO TTOBEICHNS;
JI.14 oco3HaHME JIMYHOTO BKJIAJIa B IOCTPOSHHUE YCTONIMBOTO OYAYIIEro;

JI.L16 screTHuecKoe OTHOLIEHHWE K MHpY, BKIIOYas SCTETUKY ObITa, HAy4YHOI'O U
TEXHUYECKOT0 TBOPYECTBA, CIIOPTA, TPyAa U OOIIECTBEHHBIX OTHOLLEHUI;

JI.20 chopMHpPOBaHHOCTH 3I0POBOTO M 0€30MacCHOr0 00pasza >KU3HU, OTBETCTBEHHOTO
OTHOUIEHUS K CBOEMY 3/I0POBBIO;

JI.23 TOTOBHOCTH K TPY/y, OCO3HAHUE IIEHHOCTH MAacTEPCTBA, TPYI0JII00HE;

JI.25 wuHTepec K pa3nuuHbIM cdepaM TpoPecCUOHATLHONU JeATeNbHOCTH, YMEHUE
COBepIIaTh OCO3HAHHBIN BBIOOP Oyayuied nmpodeccuu U peain3oBbIBATH COOCTBEHHbBIC
YKU3HEHHBIE TUTaHbI,

JI.26 TOTOBHOCTB U CLIOCOOHOCTHh K OOpPa30BaHUIO U CaMOOOPa30BaHUIO HA TIPOTHIKEHUN
BCEH JKU3HU,

JI.27 copMUpOBaHHOCTH FKOJIOTUYECKON KYJIbTYpPbl, IOHUMAHHUE BIUSHUS COLUATBHO-
AKOHOMHUYECKHUX MPOLECCOB HA COCTOSTHUE MPUPOJTHON U COLIMATIBHOM CpeJibl, 0OCO3HAHUE
100aJIBLHOTO XapaKTepa dKOJIOTMYECKUX MPooIIeM;

JI.28 maHupoBaHME M OCYUIECTBIICHHE IEHCTBUI B OKPYXAIOIICH Cpele Ha OCHOBE
3HAHMUS LEJIed YCTOMYMBOIO Pa3BUTHUs YEJIOBEYECTBA;

JI.32 copMupOBaHHOCTH MHUPOBO33PEHHSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTHS HAyKW W OOILIECTBEHHOW IPAKTHKH, OCHOBAHHOIO HA JHAJIOTe KYJBTYD,
CIIOCOOCTBYIOILIETO OCO3HAHUIO CBOETO MECTA B IIOJUKYJIBTYPHOM MHPE;

JI.33 coBepilIeHCTBOBaHWE SI3bIKOBOM M UYMUTATEIbCKOW KYJIbTYpbl Kak CpeiCcTBa
B3aMMOJICHCTBHS MEX]TY JIIOJAbMU U MIO3HAHUS MUPA;



J1.34 oco3Hanue OCHHOCTHU HaquOfI ACATCIbHOCTH, TOTOBHOCTH OCYHICCTBIIATDH
IMPOCKTHYIO U UCCICAOBATCIILCKYIO ACATCIbHOCTh HHAUBUAYAJIbHO U B I'PYIIIIC,

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

M43 oneHuBaTh NPUOOPETEHHBIH OIIBIT;

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

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

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

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

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

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

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

11



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

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

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

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

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

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

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

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

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

[1.16 ymenue omnepupoBaTh TMOHATUSIMU: CpeAHEe apuPMEeTHUYecKoe, MeauaHa,
HauOOJbIIIee U HAUMEHBIIIEE 3HAYCHHUSA, pa3Max, JUCIEPCHs], CTAaHIapPTHOE OTKIOHEHUE
JUIS1 OTIMCAHUSI YUCIIOBBIX JAHHBIX; YMEHUE UCCIEA0BATh CTATUCTUUECKUE JaHHBIE, B TOM
YHUCJIe ¢ MPUMEHEHUEM TpadUueCKHX METOJIOB U DJIEKTPOHHBIX CPENCTB; rpaduyecKu
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UCCJIeIOBaTh COBMECTHBIE HAONIOJCHHUS C TIOMOIIBI0 JUarpaMM pacCeuBaHUs U
JIMHEVMHOM PErpeCCUH;

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

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

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

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

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

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

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

5. COAEP’)KAHUE YYEBHOI'O IIPEIMETA

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

Paznen 1. Anredpa n Hayasia aHajan3a

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

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

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

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

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

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

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

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

IIpakTyeckas padora. JleiicTBUs ¢ KOPHIMHU

IIpakTuyeckasi padora. OnpenenceHue orapudma

IIpakTuyeckas padora. CpoiictBa norapudmon. Ilepexon k HOBOMY
OCHOBAaHHIO

Tema 2.
YpaBHenusi u
HepaBeHCTBA

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

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

[TpeoOpa3oBaHusi YHUCIOBBIX BBIPAKEHHH, COACPIKALINX CTEICHH
U KOpHHU.

WppanumonaneHele  ypaBHEHHs. OCHOBHBIE METOJBl PELICHMS
UPPALMOHAIILHBIX YPAaBHEHUM.

[TokazaTenbHbie  ypaBHeHUs. (OCHOBHBIE METOJIbI  pELICHUS
MOKa3aTeIbHBIX YPaBHEHHIA.

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

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

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

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

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

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

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

IlpakTuyeckasi pabora. Pemenwe panMoHadbHBIX U JPOOHO-
palOHaIbHBIX YPaBHEHUM

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

IIpakTnyeckas pabGora. PemeHne cucTteM JHMHEWHBIX YpaBHEHMH
MetosioM Kpamepa

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

Tema 3.
DyHKUMH U TpapuKu

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

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

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

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

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

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

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

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

TpUroHOMeTpHuueckue Gopmyisl. [IpeodpazoBaHuEe TPUTOHOMETPUUECKUX
BBIPAYKECHHUIA.

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

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

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

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

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

Tema 4.

Hauana
MAaTeMaTHYeCKOro
aHaJIN3a

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

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

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

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

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

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

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

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

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

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

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

IIpakTnyeckas padora. MeTo MHTEPBAJIOB

IMpakTnyeckas padora. Beruucienue npou3BOgHBIX

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

IpakTnyeckas padora. lMccieqgoanre Ha MOHOTOHHOCTD U
KCTPEMYMBI

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

IIpakTuyeckasi padora. Beruncienue neprooOpasHbiX. Berauciaenue
HEOIpEIeIEHHOr0 NHTEerpasia

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

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

IIpsiMble ¥ I0CKOCTH
B IIPOCTPAHCTBE

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

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

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

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

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

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

IIpakTn4yeckas padora. M3o6paxenue Guryp

Tema 7.
BekTopnbl u
KOOPANHATHI B
NPOCTPAHCTBE

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

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

Tema 8.
MHororpaHHuKHU

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

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

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

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

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

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

IIpakTyeckasi padora. Iloctpoenre ceueHmit

Tema 9.
Tena Bpamenust

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

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

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

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

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

IMpakTnyeckass pa6ora. HaxoxxaeHue dIEMEHTOB ¥ IUIOIIAAN
MOBEPXHOCTH LIWIMHPA U KOHYCa

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

IMpakTnyeckasi pa6ora. BrruncieHne 0OBEMOB MHOTOIPAaHHHKOB U
KPYTJIbIX TEJ

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

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

Tema 12.
DJIeMeHTHI TeOpHH

rpagos

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

Tema 13.
CoobITHS,
BEpPOSITHOCTH

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

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

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

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

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

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

Tema 14.
CayuaiiHbie
BeJIMYUHBI

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

Cosmecmnoe  pacnpedeneHue  08YX  CAYYAUHLIX  BEUYUH.
Hesasucumvle cayuaiinvle geruyunul.

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

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

Henpepuiguvie cnyuatinvie eenuuunsl. Ilpumepwl. @yukyus
NIOMHOCIU 8eposImHoOCmU pacnpeoeneHus. Pasnomepnoe
pacnpedeiieHue U e2o0  ceoucmea.  3adauu,  npugooawue K
NOKA3AMenbHOMY pacnpeoeienuio. 3adauu, npusoosiue K HOpMAaIbHOMY
pacnpeodenenuto. DYHKYUsL NIOMHOCIU 8EPOSIMHOCINU NOKA3AMENbHO20
pacnpeoenenusi, QYHKYUs NIOMHOCMU GEPOSIMHOCMU HOPMAIbHOZO
pacnpeodenenusi. DYHKYus NIOMHOCMU U CBOUCMBA HOPMATLHOZO0
pacnpeoeneHusl.
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IlocnedosamenvHocms ~ OOUHOUHBIX — HE3ABUCUMBIX — COOBLIMUIL.
3aoauu, npusoodsawue k pacnpedenenuio Ilyaccona.

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

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

IpakTnyeckas padora. Pemenue 3aa4 Ha TEOMETPUYECKOE U
OMHOMMAIBHOE paclpeieeHuUs

IMpakTnyeckas padora. Pemenue 3aa4 Ha TEOMETPUIECKOE U
OMHOMMAIBHOE paclpeieCHUs

Tema 15.
ITonsTHe 0 3aK0oHE
00JILIIUX YHCeJI

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

Tema 16.
J1eMeHThI
MaTeMaTH4ecKoi
CTATHCTHKH

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

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

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

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

IIpakTuyeckas padora. Pacyer YuCIIOBBIX XapaKTEPUCTHK BBHIOOPKH.
[TocTpoenue rucTorpaMMbl OTHOCUTENBHBIX YaCTOT U rpaduka
IMIUPHUICCKON PYHKIMH pacTpeesieHuUs
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6. TEMATUYECKOE IINTAHUPOBAHMUE 110 YYEBHOMY HIPE/METY

Ne HanmeHoBaHMe pa3ieiioB U TeM Bceero | Jleknusi | IIpakrnyeckue

n/n padoThI

1. | Yucia u BBIYUCIICHUS 18 6 12

2. | YpaBHEeHHs M HEpaBEHCTBA 22 6 16

3. | OyHKIMH U TpaQuKH 18 6 12

4. | Havama MaremMaTH4YeCcKOTO aHaju3a 24 8 16

5. | MHoOXkecTBa M JIOTMKA 4 2 2

6. | ITpsiMble U IJIOCKOCTH B TPOCTPAHCTBE 10 4 6

7. | BEeKTOpsl U KOOPAMHATHI B MPOCTPAHCTBE 8 2 6

8. | MHororpaHHUKH 8 2 6

9. Tena BpalieHus 8 2 6

10. | JIBW>KeHHUsI B IPOCTPAHCTBE 2 2 -

11. | KomOuHaTOpHKa 6 2 4

12. | DnemeHThl TeopurTrpados 2 2 -

13. | CoObITHs1, BEpOSITHOCTD 6 2 4

14. | CnyyaiiHble BEJIMYHHBI 10 4 6

15. | IloHsATHE 0 3aKOHE OOJIBIIHMX YHCEI 2 2 -

16. | DneMeHThl MAaTEMAaTHYECKOM CTATUCTUKHU 8 2 6
Htoro 156 54 102

[Ipu peanuzanuu coaepkanus 0011e00pa3zoBaTENbHON y4eOHOr0 MpeaMeTa

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

obmrero oOpa3oBaHus ¢ MOTyYCHUEM cpeaHero oomero oopazosanus [TIICC3:

Buj yueOHoii padoThl

O0beM yacoB

O0beM 00pa3oBaTeIbHON MPOrpaMMbl 210
B TOM 4HcJIe:

TeopeTuieckoe o0yueHue 54
MPAKTUYECKUE 3aHATUSA 102

n1abopaTopHbIE 3aHATHUS

y4eOHBIM TUTAHOM
HE MTPEAYCMOTPEHBI

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

oCyuiecCmeieHuUA 06pa306ameﬂbuozo npouecca

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

7.2. Pekomenoyemasn numepamypa (u3 gpedepanvnozo nepeuns)

@) OCHOGHaA yueOHan 1umepamypa:

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

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

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

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

0) OonoiHumenvHan yueonan 1umepamypa:
24



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 yuedHo-MemooudecKo2o odecneyeHus:

1. Meronuueckoe mocoOMe TIO TEOPHH BEPOSTHOCTEHM M MaTeMaTHU4eCKOU

cratuctuke. CocraBurens Yykanosa JILA.

2) unmepHem-pecypcol:

0) 271eKMPOHHO-0UOIUOMEYUHbIE CUCIEMDbL:
1. DnexrponHo-o6mommoTeunas cucrema «IPRbooks» (http://www.iprbookshop.ru/)
2. OO0pa3zoBarenbHO-U3AATENBCKUN I1IeHTp «Akanemus» (http://www.academia-

moscow.ru /)

8. OCOBEHHOCTHU OPTAHMU3AIINN OBYYEHUA JISI UHBAJINJAOB "
JINI] C OTPAHUYEHHBIMU BO3SMOXKHOCTAMUA 310POBbSA
Jis  oOydarommuxcs W3 4YWCla WHBATUIAOB M JIMII C OTPAaHUYEHHBIMHU
BO3MOXHOCTSIMU 3/I0POBbSI HA OCHOBaHUSI MMCbMEHHOTO 3asBJICHUSI YUEOHBINH TIpeIMET
OVIIL.03.Y «MaremaTtuka» peanuszyercs ¢ y4eTOM OCOOCHHOCTE MCUx0o(pU3nYecKoro
pPa3BUTHS, WHIUBUAYAIbHBIX BO3MOXKHOCTEM H COCTOSIHUS 3I0pOBbA (Hanee —

WHIMBUIYaJIbHBIX OCOOEHHOCTEH).

9. KOHTPOJIb 1 OHEHKA PE3YJIbTATOB OCBOEHUSA YYEBHOI'O

INPEIMETA
Pe3yabTaThl 00yyeHus Kon | IIpoBepsiemble | @OpMBI M METOAbI KOHTPOJISA U
(IMYHOCTHBIC, IPEAMETHBIE, pe3yJ YMEHHS U OLICHKH
MeTalnpeIMeTHbIe) bTATO 3HAHHUSA pe3yJbTaToB 00y4eHHs
B Texymmit IIpomexxyTouHa
KOHTpPOJIb A arTecTauus
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JINYHOCTHBIE:

c(hOpMUPOBAHHOCTh  Tpaxaanckou | JI1 DopMUPYIOTCS 3a CUET IIOCTABJICHHBIX LEIEH U
MTO3ULINH oOyuatomierocs KaK BOCIIMTATEIbHBIX 33/1a4 Ha 3aHATHIX

AKTUBHOTO U OTBETCTBEHHOI'O WIEHA

POCCHIICKOTO 001IIeCTBa

yMEHHE  B3auMmojeicTBoBaTh  c | JI6 DopMUpYyIOTCA 3a CUYET IOCTaBJICHHBIX LEIeH U
COL[MAIIbHBIMM ~ HMHCTUTyTaMH B BOCITUTATEIbHBIX 3a/1a4 Ha 3aHATHUAX

COOTBETCTBUU C HMX (YHKUIUAMU U

Ha3Ha4CHHEM

c(hOpMHUPOBAHHOCTH poccuiickoit | JI8 @opMUPYIOTCSL 3a CUET IIOCTABJICHHBIX LEIEH U
IPaKJaHCKOU UJEHTUYHOCTH, BOCITUTATEJIbHBIX 3a/1a4 Ha 3aHATHUIX

NaTPUOTH3MA, YBAXEHUS K CBOEMY

HapoJly, 4yBCTBa OTBETCTBEHHOCTH

nepen PonuHOM, ropmoctu 3a CBOM

Kpail, cBoro PoauHy, CBOW SI3BIK U

KyJlbTYypy, HIpPOIUIOE M HACTOSIIEE

MHOT'OHaIIMOHAJIBHOTO Hapoza

Poccun

OCO3HAaHWE JyXOBHBIX IieHHocTel | JI11 @opMUPYIOTCST 3a CUET IOCTABJICHHBIX ILEIeH U
POCCUICKOT0 HAapo1a BOCIIMTATEIbHBIX 331a4 Ha 3aHATHIX
c(hOpMUPOBAHHOCTh HpaBCcTBeHHOTO | JI12 @opMHpYIOTCA 3a CUET MOCTaBJICHHBIX LeENel u
CO3HAHMSI, STUYECKOTO MTOBEACHMUSI BOCIIMTATEIbHBIX 33/1a4 Ha 3aHATHUIX

OCO3HaHWE JHM4YHOro Bkiaza B |JI14 @opMUpYIOTCA 3a CUeT MOCTaBJICHHBIX LeENel u
MIOCTPOECHUE YCTONYHMBOIO Oy IyIIEro BOCIIMTATEIbHBIX 331a4 Ha 3aHATHUIX

ACTETUYECKOE OTHOILIEHUE K Mupy, | JI16 @opMUpPYIOTCS 3a CUET IIOCTABJICHHBIX LEIEH U
BKJIOYasi 3CTETUKY ObITa, HAYYHOI'O BOCIIMTATEIbHBIX 33/1a4 Ha 3aHATHIX

Y TEXHUYECKOTO TBOPUYECTBA, CIIOPTA,

TpyJa ¥ OOLIECTBEHHBIX OTHOLLIEHUI

chopMHpPOBaHHOCTh  370poBOoro u | JI20 @opMHUpPYIOTCS 3a CUET IIOCTABJIEHHBIX LEIEH M
0e30MmacHOro oOpa3za JKU3HU, BOCIHUTATEIbHBIX 33/a4 Ha 3aHATHIX
OTBETCTBEHHOTO  OTHOLIEHHS K

CBOEMY 3JI0POBBIO

FOTOBHOCTb K TpyaAy, oOco3HaHue | JI23 DopMUpYyIOTCA 3a CUYET IOCTABJICHHBIX LEIEH U
LIEHHOCTU MacTepCTBa, TPy 10y00ue BOCIIMTATEJIbHBIX 3a/1a4 HA 3aHIATUIX

UHTEpeC K pa3inuyHbiM  chepam | JI25 DopMUpYyIOTCA 3a CUYET IOCTABJICHHBIX LEIeH U
npodecCHOHANbHON  JesITeNbHOCTH, BOCITUTATEIbHBIX 3a/1a4 Ha 3aHATHUIX

YMEHHE COBEpLIaTb OCO3HAHHBIN

BBIOOp Oyaymiedt mpodeccun u

peain30BbIBaTh COOCTBEHHBIE

YKU3HECHHBIE TIJIaHbI

TOTOBHOCTb W  CIIOCOOHOCTH K | JI26 DopMUpYIOTCA 3a CUYET IOCTABJICHHBIX LEIeH U
00pa3oBaHUI0 U CamMO0Opa30BaHUIO BOCITUTATEIbHBIX 33/1a4 Ha 3aHATUSIX

Ha IPOTHKCHUH BCEH KU3HU

c(hopMUPOBAHHOCTh dKOJIOTHUYECKOH | JI27 DopMUPYIOTCST 3a CUET IOCTABJICHHBIX IEJIeH U
KYJbTYpbl, TIOHUMAHUE  BJIUSHUSA BOCIIMTATEIbHBIX 33/a4 Ha 3aHATHIX
COINMANBHO-2KOHOMHUYECKHUX

IIPOLIECCOB HA COCTOSIHUE TIPUPOAHOU

U COLMAIbHOU Cpeapl, OCO3HAHHUE

rJ100aTBEHOTO Xapakrepa

HKOJIOTMYECKUX MPOoOIeM

IUIAHUpOBaHWE M ocyuuecTBieHue | JI28 @PopMUpPYIOTCS 3a CUET IIOCTABJICHHBIX LieJel U
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JICUCTBUI B OKpYKalollleW cpene Ha
OCHOBE 3HaHUA LeJied yCTONYMBOIO
Pa3BUTHA YCIIOBCUYCCTBA

BOCIIUTATCIABHBIX 3a4a4 Ha 3aHATUAX

c(hopMUPOBaHHOCTh MUPOBO33peHus, | JI32 @opMUPYIOTCST 3a CUET IOCTABJICHHBIX IEJIeH U
COOTBETCTBYIOIIETO COBPEMEHHOMY BOCITUTATEIbHBIX 33/1a4 Ha 3aHATUSIX
YPOBHIO  DPa3BUTHsI  HAYKH U
00111eCTBEHHOM MIPAKTUKH,
OCHOBaHHOTO Ha JUalore KyJbTyp,
CHOCOOCTBYIOIIETO OCO3HAHUIO
CBOEr0 MeCTa B HOJUKYJbTYPHOM
MHUpe
COBEpILICHCTBOBAHWE s3bIKOBOM H | JI33 @opMUPYIOTCST 3a CUET IOCTABJICHHBIX IEJIeH U
YUTATEIIbCKOMN KYJBTYPbI KakK BOCITUTATEIbHBIX 33/1a4 Ha 3aHATHUSIX
CpeACTBa B3aUMOJECUCTBUS MEXKAY
JIIOJIBMU U TTO3HAHUS] MUPA
OCO3HAaHME  LEHHOCTM  HayyHou | JI34 @opMUpYIOTCA 3a CUET MOCTaBJICHHBIX LeENel u
JIeATEeTLHOCTH, TOTOBHOCTH BOCITUTATEIBHBIX 33/1a4 Ha 3aHATHUSIX
OCYILECTBIISATh MIPOEKTHYIO u
HCCIIEIOBATENbCKYIO  JIEATEIbHOCTD
WHJUBUIyAJIbHO U B TPYIIIE
MeTanpeIMeTHbIX:
camocTosTeNbHO (hopmynupoBaTh u | M1 UCII0JIb30BaTh Pedepar DK3aMeH
aKTyaJu3upOBaThH npo0emy, TEOPETHKO-
paccMaTpuBaTh €€ BCECTOPOHHE MHOKECTBEHHBI
W SA3bIK U SI3BIK
JIOTUKH TUTST
OTHMCaHUs
IIPOLIECCOB u
SIBJICHU
YCTaHABIIMBATh CyllIeCTBeHHBbIN | M2 MPOBOJIUTH Pedepar DK3aMeH
MpPU3HAK WA  OCHOBaHUS A nokaszatenbHble | [IpakTrueckas
CpaBHEHMs,  KilaccHPHUKAMU U paccyXJIeHus; pabota
000011IeHNA 00BSACHITH
CpaBHEHUS
pe3ynbTaToB
BBIYMCIICHUI
BBISIBJISITH 3aKOHOMEPHOCTH u | M4 COCTaBJISITh Pedepar DK3aMeH
MPOTUBOPEYHUSI B paccMaTpPUBAEMBIX MaTE€MaTUYECKH
SIBJICHHSIX € Moaenu ¢
HCII0JIb30BaHUE
M CBOICTB
r€OMETPUUECKHU
X ¢uryp, ux
UCCIeAoBaTh U
WHTEPIPETHPOB
aTh Pe3yJbTaThl
BBISIBIIATh TPUYMHHO-CIIECTBeHHBIC | M12 | coctaBiate  u | Pedepar DK3aMeH
CBSI3M W AaKTyaJIU3UpoBaTh 3ajauy, OLICHUBATh [IpakTuueckas
BBIJIBUTaTh TUIIOTE3Y €€ PpEILICHHUS, pa3HbBIMH pabota
HaxXO0JIUTh apryMEHThI JUTSt crocobamu
JI0Ka3aTelbCTBa CBOUX BBIDOKECHHUS |
YTBEPXKACHHUH, 3a/1aBaTh MapaMeTpbl npaBaonojodue
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U KPUTEPUU PELICHUS

pe3yabTaToOB

aHaJU3MPOBATh IOJIyYEHHBIE B XOJ€
peumieHuss  3aJa4d  pe3yJIbTaThl,
KPUTHUYECKH OLICHUBATb ux
JIOCTOBEPHOCTB, IIPOTHO3UPOBATH
U3MCHEHUE B HOBBIX YCIIOBUAX

M13

MHTEPIPETUPOB
aTb CBOMCTBa B
KOHTEKCTE
KOHKPETHOU
MPaAKTUYECKOU
CUTyalluu

[IpakTuyeckas
pabota

DK3aMeH

YMCTb MMEPCHOCHUTD 3HaHUA B
MMO3HABATCJIbHYI0O W IPAKTUYCCKYIO
obnactu KU3HCOACATCIIbHOCTH

M17

pemarhb
MPUKJIATHBIC
3a/1a4H,
CBSI3aHHBIC c
HCCIICIOBAHUEM
XapaKTEPUCTUK
IIPOIESCCOB

[IpakTnueckas
pabora

DK3aMeH

YMETb HWHTETPUPOBATH 3HAHUS U3
pa3HBIX IPEIMETHBIX 00nacTeit

M18

yMETh
OPUEHTHUPOBATHC
s B Pa3IMYHBIX
UCTOYHUKAX
uHpOpMaIuHy,
KPUTUYICCKH
OLICHUBATh u
UHTEPIPETHPOB
aTh
nHdopmaruto,
NOJy4JaeMyro M3
Pa3INIHBIX
HCTOYHHUKOB

Pedepar

DK3aMeH

BIAJE€Th  HABBIKAMU  IIOJy4YEHUS
MH(POPMALIUU U3 UCTOYHUKOB Pa3HBIX
THUIIOB, CaMOCTOSITEJIBHO
OCYIIECTBIIATh  IIOMCK,  aHAJU3,
CUCTEMATHU3aLMI0 U MHTEPIPETALUIO
UHPOPMALIMU PA3IUYHBIX BHJIOB U
dbopM npencTaBiIeHUs

M21

TOTOBHOCTh U
CIIOCOOHOCTh K
CaMOCTOSTEIBHO
i
nH(OpMaAITMOHH
0_
NI03HABATEIHbHON
JIESITCIIbHOCTH,
yMETh
OpPUEHTUPOBATHC
s B Pa3IMYHBIX
UCTOYHUKAX
uHdopmanuu,
KPUTHYCCKH
OILICHUBATh "
UHTEPIIPETHPOB
aTh
UH(OpMALHIO,
NOJTy4aeMyro |3
Pa3ITUYHBIX
UCTOYHUKOB

Pedepar

DK3aMeH

CO37aBaTh TEKCTHI B Pa3IMYHBIX
dopmarax ¢ y4YeTOM Ha3HAYCHUS
nH(GOpPMAIINU | TCJICBON ayJAUTOPHH,
BBIOMpAss  ONTUMAJIBHYIO  (opmy

M22

KPUTHUYECKH
OLICHUBATb u
UHTEPIPETUPOB
aTtb

Pedepar

DK3aMeH
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MNPpEACTABJICHUA U BU3yaJIM3allun

UH(OPMALHIO,
HOJTy4aeMylo W3
PA3INIHBIX
MCTOYHHKOB

OIICHUBATH JIOCTOBEPHOCTD,
JETUTUMHOCTh ~ MHpOpMaluu, ee
COOTBETCTBUE MIPaBOBBIM "

MOpaJIbHO-3TUYCCKUM HOPMaM

M23

yMETh
OPHEHTHPOBATHC
s B Pa3IMYHbIX
MCTOYHHMKAX
uHpOpMaLuHy,
KPUTHYECKH
OLICHUBATh "
HUHTEPIIPETHPOB
aTh
nHdopmaruto,
NOJy4YaeMyro M3
Pa3INIHBIX
HCTOYHUKOB

Pedepar

DK3aMeH

OCYIIECTBIIATh KOMMYHHUKAIIUIO BO
Bcex cepax Ku3HU

M26

YMETh
MPOTyKTUBHO
oOmarescs u
B3aNMMOICHCTBO
BaTh B IpoIlECCe
COBMECTHOM
JIeATEIHOCTH

[IpakTuyeckas
pabota

DK3aMeH

BIIQJICTh PA3IUYHBIMH  CTHIOCOOaMu
OOIIEHNS U B3aUMOJIEHCTBUS

M28

yMETh
MPOTyKTUBHO
0o0IaThCs 5
B3aUMOJIEHCTBO
BaTh B IMpOIIECCE
COBMECTHOH
JIeSITEILHOCTH,
YYUTHIBATh
MO3ULIUU IPYTUX
YYaCTHUKOB
JIeITENLHOCTH

Pedepar
[IpakTuueckas
pabora

DK3aMeH

APrYMCHTUPOBAHHO BECTU OHUAJIOT,
YMETb CMATYATh KOH(l)JII/IKTHHe
CUuTyanuun

M29

yMETh
YUUTBIBATH
MO3UIUH JIPYTUX
YY4aCTHUKOB
JICSATCIIBHOCTH,
3P PeKTHBHO
paspeliarhb
KOH(JIUKTBI

[IpakTrueckas
pabora

DOK3aMeH

pa3sBepHYTO M JIOTMYHO H3/ararb
CBOIO TOUKY 3peHust c
UCIIOJIb30BAaHUEM S3BIKOBBIX CPEJICTB

M30

BJIAJICTh
SI3BIKOBBIMHU
CpeAcTBaMu -
YMEHHE  SICHO,
JIOTUYHO u
TOYHO W3Jaratb
CBOIO TOUKY
3peHHs,
UCIIOJIb30BaTh

Pedepar
[IpakTnueckas
pabora

DK3aMeH
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AJICKBATHBIC
SI3BLIKOBBIE
CpeacTBa

IIOHUMATh u HCII0JIb30BaTh
MPEUMYILIECTBA KOMaHIHOHM 51
WHAUBUAYaIbHON pabOThI

M31

YMETh
MPOJTyKTUBHO
oOmarescs u
B3aNMMOICHCTBO
BaTh B IpoOIIECCE
COBMECTHOM
JIeATEILHOCTH

[IpakTnueckas
pabota

DOK3aMeH

IIPUHUMATh  LEIM  COBMECTHOMU
NEeSTEIbHOCTH, OPraHU30BBIBATH MU
KOOpJAMHUPOBaTh  ACUCTBUS 1O
JOCTIDKEHUIO:  COCTaBJISATh  IJIaH
JICUCTBUM, paclIpenensaTh POk C
y4eToM MHEHUH YYaCTHHUKOB
00CYyX/1aTh pe3yabTaTbl COBMECTHON
paboThI

M33

yMETh
MPOTyKTUBHO
o01aThCs 5
B3aUMOJICHCTBO
BaTh B IMpOIECCE
COBMECTHOH
JIeSITEILHOCTH,
YYUTHIBATh
MO3ULIUU IPYTUX
YYaCTHUKOB
JIEITENLHOCTH

IIpakTrueckas
pabora

DK3aMeH

OLICHUBATh Ka4eCTBO CBOETO BKJIaJa
U KaXJ0ro ydaCcTHHMKa KOMaHIbI B
o0t pe3ynbTaT o
pa3pabOTaHHBIM KPUTEPUSIM

M34

BIIAJICTh
HaBBIKAMH
MMO3HABATCILHON
pedaekcun  Kak
OCO3HAHMS
COBEPIIAEMBIX
b ()5 (o295 u
MBICIUTEIBHBIX
MPOIIECCOB, HUX
pe3yJabTaToB U
OCHOBAaHHIA,
TpaHUI] CBOETO
3HAHUS u
HE3HAHUS,
HOBBIX
IM03HABATECIIbHEI
X 3a1a4 u
CpE/ICTB ux
JIOCTYKCHUS

[IpakTuyeckas
pabora

DK3aMeH

CaMOCTOSATECILHO COCTAaBIIATh ILIAH
pemieHuss TpoOJeMBl € YYETOM
UMEIOIINXCS PeCypCOB, COOCTBEHHBIX
BO3MOKHOCTEN W MPEANOYTEHUM

M39

BIIJICTh
HaBBIKAMH

MO3HaBaTEILHOMN
pedaekcun  Kak
OCO3HaHMS

COBEpIIIAEMbIX
nencTBuit u
MBICIIMTEIIbHBIX
MpOIIECCOB, UX
pe3yJIbTaTOB U
OCHOBAaHHUIA,

TPaHMUIl CBOETO

IIpakTrueckas
pabora

DK3aMeH
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3HAHUS 51
HE3HAHUS,
HOBBIX
MO3HAaBATEIbHBI
X 3aJa4 u
CpE/ICTB X
JIOCTHKEHHS

JaBaTb OUCHKY HOBBIM CUTYyallUsIM

M40

BJIAACTh
HaBLIKAMHU
OCO3HAHMS
HOBBIX
MO3HABATEIbHEI
X 3a71a4 Hu
CpE/ICTB X
JIOCTHKEHMS

[IpakTnueckas
pabota

DK3aMeH

JienaTb OCO3HaHHBIN
apryMEHTHPOBATh ero,
OTBETCTBEHHOCTH 3a peLICHUE

BBIOOD,
Opathb

M42

BJIAACTh
HaBLIKAaMHU

IMO3HABATEIbHOU
pedraekcun  Kak
OCO3HAHMS

COBEPIIAEMBIX
NeucTBUHI u
MBICIIMTEIIbHBIX
MPOIIECCOB, HUX
pe3yJabTaToOB U
OCHOBAHHIA,

TPaHUI] CBOETO
3HAHUA u
HE3HAHUS

[IpakTnueckas
pabota

DK3aMeH

OLCHUBATH HpI/IO6peTeHHBII>'I OIIBIT

M43

BIIAAETh
HaBBIKAMH
MO3HAaBaTEIbLHOMN
pedraekcun  Kak
OCO3HAHMS
COBEPIIACMBIX
NeUCcTBUHI u
MBICJIUTEIBHBIX
MIPOIIECCOB,
HOBBIX
MO3HAaBAaTEIbHEI
X 3a1a4 u
CpEJ/ICTB X
JIOCTYKECHUS

[IpakTnueckas
pabota

DK3aMeH

NpPEAMCTHBIX:

YMEHHE ONECPUPOBATH TOHATHUSIMH:
OIpENCICHNEe, aKCHOMa, Teopema,
CIEACTBHE, CBOWCTBO, IPU3HAK,
JI0Ka3aTebCTBO, PaBHOCHJIbHBIC
(bopMyITHPOBKH; yMEHHE
dbopMynupoBaTh obOpaTHOe u
MIPOTUBOTIOJIOKHOE  YTBEPIKIACHHE,
MIPUBOJIUTH PUMEPHI "

I11

UCTIOJIb30BaTh
Opd  PEUICHUU
CTepeoMeTpHuec
KHX 3ama4
MJIAHUMETPUYEC
ke QakTel H
METO/IBI,

IPUBOJIUTH

Pedepar

DK3aMeH
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KOHTPIIPUMEDHI, UCTIOJIb30BATh JIOKa3aTesbHbIe
METOJI MaTeMaTH4YeCKOW HHIYKLHUU; paccykKaeHus B
IPOBOJIUTH JIOKa3aTebHbIe X0Jle  peuleHus
paccyXJeHus TMpU pelIeHuu 3anad, 3a1a4
OIICHUBATH JIOTHYECKYIO
MPABUJIBHOCTh PACCYKICHUIM
yMEHHME oOmepupoBath noHATUAMHU: | [12 pemiartb Pegepar OK3aMeH
MHO>KECTBO, MOJIMHOKECTBO, MpocTenme [IpakTnueckas
omepaldyd  HaJA  MHOXECTBAMHU; 3a/1a4u, pabota
yMEHHE HCHOJIb30BaTh TEOPETHKO- CBSI3aHHbIE c
MHOXXECTBEHHBIH  ammapaT s TIOHSTHEM
ONMCAaHUS peabHBIX TPOIECCOB U MHO’KECTBa,
SIBIICHUH TPU PEIICHUH 3a]1a4, B TOM MPUMECHSITh
yhcie U3 JpYyrux  Y4eOHBIX MHO>KE€CTBEHHBI
MpeIMETOB W anmapar s
OMKCAHUA
peanbHbIX
IIPOLIECCOB
yMEHHE OmnepupoBarTh mOHATHIMHU: | [13 pemarb [TpakTuyeckas DK3aMeH
rpad, cBs3HBIN rpad, HepeBo, MUK, IpOCTEHIINe pabora
rpad Ha  MJIOCKOCTH;  yMEHHE 3a/1a4w,
3aJaBaTh M  OIUCHIBaTh  rpadsl CBSI3aHHbIE c
pa3IMYHbIMU criocobamu; NOHSATHEM Tpada
UCIIOJIb30BaTh Ipadbl NpU pEIICHUU
3aj1a4
yMeHHe CcBOOOJHO  omepupoBath | [14 peuarhb [IpakTnueckas DK3amMeH
TOHSITHSIMH COUYETaHHE, npocTeiime pabora
MEepPEeCTaHOBKa, YHCIO COYETaHMIA, KOMOMHATOpHbBIE
YHCIIO NIEPECTaHOBOK; OuHOM 3a/1a4l METOJIOM
HploToHa;  ymMeHHe  OpPUMEHATH nepedopa, a
KOMOMHATOPHbIE (akThI u TaKKe c
paccyXAeHus Ui pellieHus 3a1au UCIIOJIb30BaHUE
M HM3BECTHBIX
dhopmyn
YMEHHE ONIepHupoBaTh mNoOHATUAMHU: | IS5 BBIIIOJIHATD Pedepar OK3aMeH
HATypaJbHOE YHCJIO, IEJN0e YHCITIO, apupmetrnuecku | [Ipaktuyeckas
OCTaTOK [0 MOAYJII0, PAllMOHAIBHOE X JeHcTBUM, | paboTa
YHCIIO0, UpPpAIMOHATIBLHOE  YHCIIO, MPUMEHSIS
MHOXECTBAa HATypalbHbIX, MEJbIX, BBIYHCITUTETHHBI
paloHaIbHBIX,  JIEHCTBUTEIBHBIX € ycTpoicTBa
qHCell; YMEHHE  HCII0JIb30BATh
MPU3HAKU JETUMOCTH, HAaUMEHBIIUN
o0mmii jgenuTens W HauOoJbIIee
oOmiee kpatHoe, anroput™M EBkimnua
NpU PELIeHUH 3a]ad; 3HAKOMCTBO C
pa3INYHBIMU MO3UIIOHHBIMH
CHUCTEMaMH CUHCIICHHUS
yMeHHe cBoOOgHO  omepupoBats | [16 HAXOIHTh [TpakTueckas DK3aMeH
MNOHATUSAMH:  CTENEHb C  IIEIBIM 3Ha4YeHUs1 KOpHs | pabora
MoKa3areneM, KOPEeHb HaTypalbHOU HATYpaJIbHOMI
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CTETIEHH, CTENEeHb C palMOHAIBLHBIM CTETICHH,
roKazareseM, CTETIeHb c CTETIeHU c
JNEHCTBUTENFHBIM  (BEIIECTBEHHBIM) paloHaIbHBIM
nokaszarejem, JiorapudM — YHCIa; noKazaresieM,
CHHYC,  KOCHHYC W  TaHIEHC Jgorapudma,
MPOM3BOJILHOTO YHCIIA UCTIONB3Ysl TIpU
HEO0OX0IUMOCTHU
BBIUHCITHTEIHHBI
€  YCTPOWCTBa;
MIOJTb30BATHCS
OLICHKOU u
MPUKUIKOW TpHU
NPaKTUYECKUX
pacuerax
yMEHHME omnepupoBarh noHATUAMHU: | [17 npoBouTh 10 | Pedepar OK3aMeH
TOXIECTBO, TOXKIECTBEHHOE bopmynam u | [Ipaktudeckas
npeoOpa3oBaHue, ypaBHEHHE, npaBUIaM pabota
HEPaBEHCTBO, CHCTEMa ypaBHEHHUU U npeoOpa3oBaHus
HEPaBEHCTB, PaBHOCHIIBHOCTh OYKBEHHBIX
YpaBHEHUM, HEPABEHCTB M CHUCTEM; BBIPAYKECHHUIA,
palyoHaJIbHBIE, HPPALUOHAIBHEIE, BKJTIOYAOLIUH
noKa3aTesbHbIE, CTCTICHHBIE, CTCTICHH,
JorapupmMuIECcKue, pajuKasbl,
TPUTOHOMETPUYECKHE  ypaBHCHHS, JorapupmMbl |
HEpaBEHCTBA U CHUCTEMbI; yMEHHE TPUTOHOMETPUY
pemaTh ypaBHEHHs, HEPAaBEHCTBA H eckue (yHKINU;
CHUCTEMBl C TIOMOLIBIO PA3IUYHBIX BBIYHCIIATH
NPUEMOB;  pemaTrh  ypaBHEHHS, 3HAYCHUS
HEpaBEHCTBA M CHUCTEMBl  C YHCIIOBBIX u
napaMeTpoM; IPUMEHSTh YPaBHEHHS, OYKBEHHBIX
HEpaBEHCTBAa, UX CHCTEMBl s BBIpa)KECHU,
peleHUsT MaTeMaTUYeCKUX 3a/1a4d H OCYIIECTBIISIS
3aj71a4 U3 pa3InYHbIX 00JIaCTel HAYKU HE00XO0IuMbIe
Y peaIbHON KHU3HH MIOJICTAHOBKH 1
peoOpa3oBaHUs
yMEHHME omnepupoBaTh mnoHATHUsAMHU: | [18 CTPOUTH [IpakTnueckas DK3aMeH
rpauk ¢byHKUIMY, oOpartHas rpaduku pabota
GYHKIMS, KOMIO3MIHMSA (YHKIIHH, U3yYEHHBIX
TuHeWHas (YHKIMSA, KBaJpaTU4YHAs byHKIHH,
byHKIMs, cTeneHHas (yHKIusS ¢ OTUCBHIBATh  TIO
LEJIBIM roKasareseM, rpapuky U B
TPUTOHOMETPHUYECKHUE byHKIHH, MPOCTEUIINX
oOpaTHbIe TPUTOHOMETPHUUYECKHUE ciydasx o
byHKIHH, MoKa3aTenbHas " dbopmyne
Jorapudpmuueckas QyHKIMHA; yMEHHE IIOBE/ICHNE u
CTPOUTH rpaduku GbyHKIMH; CBOMCTBa
BBITIOJIHATH npeodpa3oBaHus byHKUInI
rpadukoB QyHKIUH
HCII0JIb30BaTh rpaduKu npu | 119 CTPOUTH Pedepar OK3aMeH
U3yYCHUH IPOIIECCOB " rpaduKu [TpakTnyeckas
3aBHCHMOCTEH, MPU peUIeHUH 3a7a4 byHKIUH c | pabora
U3 JIpyTuxX Y4eOHBIX NPEIMETOB U UCTIOJIb30BaHHE
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3aj1a4 U3 peasibHOM KU3HU; BEIPAXKATh M anrmapara
dbopMyliaMu  3aBUCHUMOCTH  MEXAY MaTeMaTH4eCKO
BEITMYMHAMU ro aHaJmn3a;

BBIUUCTISTh

TUTOIAH c

UCIIOJIb30BaHUE

M

IIepBOOOPa3HOU
yMeHHe onepupoBarth noHAtuaMu: | [110 UCCJIE0BATh IIpakTrueckas OK3aMeH
YETHOCTh (DYHKIIUH, MEPUOIUIHOCTH byHKIMHA Ha | paboTa
byHKIUH, OrpaHUYEHHOCTh MOHOTOHHOCTb,
(GyHKIIMH, MOHOTOHHOCTH (DYHKIIWH, HaXxOJIUTh
dKCTpeMyM (DYHKIIMHU, HAaUOOIbIIee U HauOoONbIINE U
HauMeHblllee 3HaueHHe (QYHKIUH Ha HauMEHbIIINE
NPOMEXYTKE; YMEHHE TPOBOAUTH 3HAa4YEeHUs
uccaeaoBaHue QyHKIIUA byHKIHH,

CTPOUTH

rpaduku

byHKIUH c

UCIIOJIb30BaHUE

M anmnapara

MaTeMaTH4eCKO

ro aHaJu3a
yMEHHME HCIoib30BaTh cBovctBa | | [111 CTPOUTH Pedepar DK3amMeH
rpadpukn  QyHKIUH A0S peneHus rpaduku [TpakTnueckas
YpaBHEHUW, HEPaBEHCTB U 3aJay C M3YYEHHBIX paboTta
napameTpamu; — H300paxarb ~ Ha byHKIHH,
KOOpJMHATHON MIOCKOCTH ONKCHIBATh  TIO
MHOXECTBA PEIICHUM YpaBHECHMIA, rpapuky U B
HEPABEHCTB U UX CUCTEM MPOCTEHIIINX

ciydasx o

dbopmyme

MOBEJICHHE u

CBOMCTBA

(yHKIMHA
yMeHHe cBOOOAHO  omepupoBarth | [112 MIPUMEHSITh [IpakTnyeckas DK3amMeH
MOHSITHSMH:  TIOCJICIOBATEILHOCTD, dbopMyIBI pabota
apudmernyeckas nporpeccus, 3aJJaHus
reoMeTpuIecKas nporpeccus, apupMeTHIeCKO
OECKOHEYHO yOBbIBaroIas i u
reoMeTpuIecKas IIporpeccus; FEOMETPUUECKO
YMEHHE 3a/71aBaTh W mporpeccui,
MOCJIEIOBATEIBHOCTH, B TOM YHCIIE C NOCJIe1I0BaTENIbH
MIOMOUIbIO PEKYPPEHTHBIX hopMyIl octei
yMeHHe omnepupoBarth noHatusMu: | [113 BBIYUCIITh [IpakTnueckas OK3aMeH
HENPEPBIBHOCTh byHKIIH, MPOU3BOJHBIE U | paboTa
acuMmnToTrel  rpaduka  QyHKIHH, nepBooOpa3HbIe
nepBasi M BTOpas IPOU3BOJHAS 3JIeMEHTapHBIX
byHKIMY, reOMEeTpUYECKU u byHKIHH,
buznyecKuil CMBICI TPOU3BOAHOM, UCTIONB3YS
nepBooOpazHasi, OTpeeICHHBIN CIpaBOYHBIC
MHTErpa; yYMEHHE HAXOIUTh MaTepuaibl
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acUMNTOThl  rpaduka  (yHKIUU;
YMEHHE BBIUUCIATH IPOM3BOIHEIC
CYMMBI, TPOU3BEJCHHS, YaCTHOTO U
KOMITO3MIIUY  (YHKIMH, HAXOIUTh
ypaBHEHHE KacaTelbHOU K Tpaduky
(hyHKIIUH

YMEHHE UCNOJIb30BaTh Npou3BoAHyto | 1114 UCCIIEN0BATh Pegepar OK3aMeH
JUIsl  uccieqoBaHus (QyHKUIUH, A byHKIUN Ha | [IpakTrueckas
HAXO0X/IEHNs HAWIy4dIlero peleHus MOHOTOHHOCTbB, | paboTa
B IMPHUKJIAIHBIX, B TOM 4YHUCIE HaXOAUTb
COLIMAJIbHO-9KOHOMHUYECKUX u HauOoNbIINe U
buznyecKux 3ajavax, IE HauMEHbIIINE
OIIpEENIEHUSI CKOPOCTHU U YCKOPEHUS; 3HAYEHUs
HaXOJIUTh TIOMIATH ¥ 00bEMBI (UTYDP byHKIHH,
C NOMOIIBI0 MHTErpajia; MpPUBOAUTH CTPOUTH
IPUMEPHI MaTeMaTH4eCKOro rpaduxu
MOJIETTUPOBAHUS c MIOMOIIBIO byHKUIMI c
nuddepeHIHaIbHBIX YPaBHCHUH HCITOJIb30BaHNE
M anmnapara
MaTeMaTH4eCKO
ro aHaJIn3a;
BBIUUCTISTh
ionaau c
UCIIOJIb30BaHUE
M
IepBOOOPA3HOU
yMeHHe onepupoBarh noHatusMu: | 115 [IPUMEHATD IIpakTrueckas OK3aMeH
KOMIUIEKCHOE YHCIIO, COMPSKEHHBIE MaTemMaTHuecku | pabora
KOMIUIEKCHBIE YHUCJIa, MOAYJIb U W ammapar K
apryMeHT  KOMIUJIEKCHOTO  YHCIa, NeNCTBUAM c
¢dopma 3armucu KOMIUIEKCHBIX YHCEeT KOMILJIEKCHBIMU
(reomeTpuyeckas, YUCJIaMH,
TPUTOHOMETPHUUECKAs u UCIIOJIB3YS
anreOpanveckas, ); yMETh bopMyIIBI
IIPOU3BOIUTH apupMeTHIECKUEe
JeNcTBUS c KOMIUIEKCHBIMU
YHUCIaMU;  TPUBOIUTH  NPUMEPHI
MCIOJIb30BaHNUsI KOMIUIEKCHBIX YHCEI
yMeHHE onepupoBarth noHATHAMHU: | [116 IIPUMEHSATH Pedepar OK3aMeH
cpenHee apudmMeTrnyeckoe, MeAUaHa, dbopMyibI K | [Ipaktuyeckas
HanOoJbIIee u HauMEHbIIIEE BBIUHCIICHUIO pabota
3HaYeHHs, pa3Max, JUCHEpPCHUs, YHUCIIOBBIX
CTaH/JapTHOE  OTKJIOHEHWE A XapaKTEPUCTHUK
ONMMCAHUA  YHUCJIOBBIX  JIAaHHBIX; COBOKYITHOCTEH
yMEHHE UCCJIEI0BATh CTaTUCTUYECKHUX
CTaTHUCTUYECKUE JaHHbIE, B TOM JAHHBIX

qrclie ¢ IPUMEHEHUEM TpapuIecKux
METOZIOB W DJIEKTPOHHBIX CPEJICTB;
rpaduuecku UCCJIEI0BATh
COBMECTHEIE HaOJIFOIEHUS C
MOMOIIBIO TUAarPaMM PACCEUBAHUS U
JIMHEHHOM PErPeCcCUm
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YyMEHHE  HaxoAuTh  BeposAtHocTH | 117 BBIYUCIIATH B | Pedepar OK3aMeH
CcOOBITHI c MCIIOJIb30BaHUEM MPOCTEUIIINX [IpakTueckas
rpaMuecKux METOJOB; NPHUMEHSTh ciIyqasix pabota
JUIsL  pemieHus  3aaad  QpopMyJibl BEPOSITHOCTH

CIIOXKEHUS u YMHOXEHUS COOBITHI Ha
BEpPOSITHOCTEH, (HOpMyJTTy  TOJTHOU OCHOBE

BEPOSATHOCTH, (Gopmyiy bepnyim, MOJICYETA YHUCIIA
KOMOMHATOpHBIC (PaKThl U (GOPMYIIBI; HCXOJIOB.,

OLICHMBATh BEPOATHOCTH PEAIBHBIX IPUMEHEHUS

COOBITHH; YMEHHE OIEPHUPOBATH dbopmyn

HNOHATUAMM: Ciy4ailHas BeEJIMYMHA, CIIOKEHUS u
pacpeneneHue BEPOSITHOCTEM, YMHOKEHHS
MaTeMaTHYECKOE OKHUJaHUE, BEPOATHOCTEN
JUcIiepcus u CTaHJapTHOE

OTKJIOHCHHME CIIy4aliHOW BEJIMYUHBI,

byHKIUN pacrpeneneHus u

IUIOTHOCTHU pPaBHOMEPHOTO,

MOKA3aTeIbHOIO M HOPMaJbHOIO

pacnpeneseHnii; yMEHHE

HCIIOJIb30BaTh CBOWCTBAa M3yYEHHBIX

pacrpeeseHuil 171s pelleHns 3a1ay;

3HaKOMCTBO C TMOHSTHSIMH 3aKOH

OobIINX qucell, METO/IbI

BbIOOPOYHBIX UCCIIEIOBAHUI; yMEHHE

IIPUBOJUTH IPUMEPBI IPOSBICHUS

3aKOHa OOJIBIINX YUCEIT B IPUPOIHBIX

U OOIIIECTBEHHBIX SIBICHUSIX

yMeHue onepupoBaTh mnoHsTusMH: | [118 HCIIOJIb30BATh [IpakTnueckas DK3aMeH
TOYKa, npsimasl, IIJIOCKOCTB, Opu  peuieHuu | pabota
IIPOCTPAHCTBO, OTpE30K, Iy, cTepeoMeTpruIeC
IUIOCKUM yroJI, JBYIPAaHHBIA YTIOJ, KHX 3a7a4
TpEeXTPaHHBII yrod, IJIAHUMETPUYEC
[IEpPECEKAIOIINECS, MapaJIENbHBIE U kue (GakTel U
CKpelIMBaroIuecs psIMbIE, METO/IbI;
[apajuIeIbHOCTD u IPUBOJUTH
NEPNEeHIUKYISIPHOCTh  MPSMBIX U JI0Ka3aTelbHbIE

IUIOCKOCTEM, Yyroi MEXIy NPsIMBIMH,
YTOJI MEXAY IPSIMON U IJIOCKOCTHIO,
Yol MEXAy IUIOCKOCTSMHU; yYMEHHE
MCIIOJIb30BaTh TPHU PEIICHUU 3aJad
u3yuyeHHble (AKTBl U TEOpEMbI
IUTAHUMETPUH; YMEHHE OLIEHHUBATh
pa3Mepbl 0OBEKTOB B OKpY’KaIOILIEM

MUDE; yMeHHe OIepupoOBaThH
MOHSTUSMH: MHOTOI'PaHHUK, CEYECHHE
MHOTOTpaHHHKA, NPaBUITBHBIN

MHOTOTpaHHUK, MpU3Ma, NUpaMuia,
durypa u IMOBEPXHOCTH BpallleHUS,
IWIMHAP, KOHYC, Mmap, cdepa,
pa3BepTKa IMOBEPXHOCTH, CEYEHHUS
KOHyCa W IWIMHIpA, NapajliebHbIe
OCH WJIM OCHOBAHUIO, CEUEHHS 11apa,

paccyX/IeHus B
X0Jle  peuIeHHs
3a1a4
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IUIOCKOCTh, ~ Kacaromasicsi  cgepsl,
HWIMH]pA, KOHyCa; YMEHHE CTPOUTH
CEYEHHE MHOIOI'PDAaHHUKA; YMEHHE
n300paxarb ~ MHOTOIPAaHHUKA U
MIOBEPXHOCTHU BpAIEHUS, UX CEUEHUS
B TOM 4YHCI€ C  IOMOIIBIO
ANIEKTPOHHBIX  CPEACTB;  yYMEHHE
MIPUMEHSITh CBOICTBA
FEOMETPUUECKUX dburyp,
CaMOCTOSITENIBHO  (pOpMYJIUPOBATH
OmpeneeHusl U3y4yaeMmbiX  (uryp,
BBIIBUTaTh TUIIOTE3bl O CBOICTBAaX U
NPU3HAKAX T'E€OMETPUYECKUX (uUryp,
000CHOBBIBaTh WJIN ONMPOBEPraTh HX;
yYMEHHE TPOBOJUTH KJIACCH(PUKALINIO
buryp mo paszIuYHBIM IpHU3HAKaM,
BBITOJIHATH HE00XO0IMMbIe
JIOTIOTHUTEIIbHbIE TOCTPOCHHUS

yMeHHe  cBOOOmHO  omepuposath | [119 BBIYUCIATH [IpakTnueckas DK3aMeH
MOHATUSAMH:  TUIOMAAb  (UTYPHI, [UIOIIA AN u | pabora
o0beM (Urypel, BeTUYMHA YIJa, 00BEMBI

paccTosiHue OT TOYKH JI0 TUIOCKOCTH, MPOCTPAHCTBEHH

paccTossHUe ~ MEXAY  NPSMBIMH, BIX QUTYD

paccTosiHue MeEXAy IUIOCKOCTSIMH,

ILUIOIIA b cdepsl, IUIOIIAb

MOBEPXHOCTU MUPAMUbI, MPU3MBL,

MWIMHIpa, KOHyCa, IIapa; yMEHHe

HaXOJUTh  OTHOLIEHHE  OO0BEMOB

OA00HBIX (DUTYP

yMEHHME omnepupoBaTh mnoHgatusMu: | [120 WCIIOJIb30BaTh Pedepar DK3aMeH
JIBUJKECHHE, IapaJuICIIbHBIN [IEPEHOC, npu  pemenuu | [Ipakrnueckas
CUMMETpUs Ha IUIOCKOCTH M B crepeoMerpuuec | pabora
IIPOCTPAHCTBE, IIOBOPOT, KHX 3a1a4
npeoOpa3oBaHUs noaoous, TJIAaHUMETPUYIEC

mo100HbIe (DUTYPBI B TIPOCTPAHCTBE; kue (GakTel "

yMEHHE paclio3HaBaTh paBHbIE W METO/IBI;

noJo0HbIe (UTYpPBI, B TOM 4YHCIE B IPUBOJIUTH

MPUPOJIE, HCKYCCTBE, apXUTEKTYypE; JI0Ka3aTelbHbIE

yMEHHE UCIOJIb30BaTh paccyXJeHUus B
reoMeTpHUYecKUe OTHOIIICHHUS; X0Jle  pelIeHHUs

HAXOHTh reOMETPHUYECKUE 3a1a4y

BEJIMYMHBI (JJIMHA, YTOJI, IUIOUIalb,

o0beM) TMpH pelleHUH 3aJad U3

JIpYrux y4deOHBIX MpPEAMETOB U U3

peaIbHOM XKU3HU

yMeHHe cBoOOmHO  omepupoBath | [121 pemarb [IpakTnueckas DK3aMeH
TOHSITUSIMH MPSIMOYTOJTbHAS pocTeime pabota
cucrtema KOOpJMHAT, BEKTOD, 3aa4n B

KOOPJMHATHI TOYKH, KOOPJIUHATHI KOOpJMHATAX,

BEKTOpa, cyMMa BEKTOPOB, Ha BEKTODBI.

IIPOU3BEICHUE BEKTOpa Ha YHCIIO, Boerancnsarte

pa3joKeHUe BEKTOpa 1o 0Oaswmcy,

onpeaenuTean 2
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CKaJIIpHOE MIPOU3BEJICHUE,
BEKTOPHOE  TPOMW3BEICHHE,  YTOJI
MEXIY BEKTOpPaAMU; yMeHHue
HCIIOJIL30BAaTh BEKTOPHBIN u
KOOPJMHATHBIA METOJ JJIsl pelIeHUs
TEOMETPUUECKUX 3a7a4 M 3a1ad u3
JIPYTUX y4eOHBIX MPEAMETOB;
OTNIEpPUPOBATh TIOHATHSAMHU: MaTpHUIlA
2x2 u 3x3, onpenenuTeab MaTpULbI,
reOMETPUYECKUI CMBICTT
OIpEICIIUTEIS

U 3 OpSAKOB

yMEHHE MOJIeIUpPOBaTh peajbHbIC
CUTyalluu Ha S3bIKE MAaTeMaTHKU;
COCTaBJISITh BBIPAKEHUS, YPABHEHUS,
HEpPaBEHCTBA U HUX CHUCTEMBI MO
YCIOBUIO  3a/ayd,  HCCIeI0BaTh
IIOCTPOCHHBIE MO c
MCIIOJIb30BAaHUEM alllapara aireopsl,
MHTEPIPETUPOBATH MOy YEHHBIHN
pe3yJbTaT; CTPOUTh MaTEMaTHUECKHE
MOJIETHN C MIOMOIIbIO
FeOMETPUYECKUX MOHSTHIA u
BEJIMYUH, PEIIATh CBA3aHHBIE C HUMU
MPAKTUYECKHE 3aJlauM; COCTaBIIATH
BEPOSTHOCTHYIO MOJEeJIb u
UHTEPIPETUPOBATH MOJTyYEHHBIH
pe3yibTaT; pelarbh  [PUKIATHBIC
3aauu cpelcTBaMu
MaTeMaTUYeCKOro aHajiu3a, B TOM
YHUCJIE COLUAIBbHO-3KOHOMHYECKOIO
U HU3HYECKOTO XapaKTepa

1122

HCIIOJIb30BaTh
MaTeMaTn4d4cCKn
W amnmapar mnpu
MOJEIUPOBAHUH
peanbHbIX
IIPOLIECCOB

Pedepar
[IpakTnueckas
pabora

OK3aMeH

YyMEHHE BBIOMpPATH  TOJAXOMISIIHI
M3YUYEHHBI METOA JJii pelleHus
3aJa4M; ITOHMMaHHe 3HAYMMOCTH
MaTEMAaTHKHU B U3y4YEHUU TIPUPOTHBIX
U OOIIECTBEHHBIX TMPOIECCOB U

ABJICHUM; YMEHHE pPacIO3HABaTh
IIPOSIBJICHUE 3aKOHOB MAaT€MAaTHKU B
UCKYCCTBE, YMEHHME  IIPHUBOJIUTH
IIPUMEPBI MaTeMaTHYECKUX

OTKPBITUA POCCUICKOM U MUPOBOHU
MaTeMaTUYECKON HAyKU

1123

IMOHUMATh:
3HAUCHHE
MaTeMaTH4YECKO
W Hayku s
peleHus 3anad,
BO3HHMKAIOIIUX B

TEOpUHU u
MPaKTHUKE;
MIPUMEHEHUE
METOJIOB K
aHam3y u
HCCJICIOBAHUIO
MPOIIECCOB u
SIBJICHUI B
pUpoJIe i
00I111eCTBE

Pedepar
[IpakTnueckas
pabora

OK3aMeH
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