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1. IOACHUTEJIbHAS 3AIIUNCKA
PaGouass mporpamma oOmieo0Opa3zoBarensHoro ydeOHoro mpeamera OVYIL03.Y

«Marematuka» TpeAHa3HAYCHA IS W3Y4YEHUsS MaTeMaTUKH B MPOdeCcCHOHATBHBIX
00pa3oBaTeNbHBIX OpPraHU3AIUAX, PEATH3YIONUX O00pa30BaATEIBHYIO MPOTPAMMY
cpenHero obmiero oOpa3oBaHMsI B TIpelesiax OCBOCHUS OCHOBHOHM MpodeccruoHanbHON
obpazoBatenpHoit mporpammbel CIIO (OIIOIT CITIO) na 6a3e OCHOBHOTO OOIIEro
o0Opa3oBaHUsI MPY MOATOTOBKE CIEIUATMCTOB CPETHETO 3BEHA.

[Iporpamma paspaborana Ha ocHoBe TpeboBanuii ®I'OC cpemnero oOIero
oOpa3oBaHMsl, PEIBIBIIEMBIX K CTPYKTYPE, COACPNKAHUIO M PE3yIbTaTaM OCBOCHHS
ydyeOHOorOo mpeamera  «MaremaTuka», B COOTBETCTBUU C PeKOMEHIAIUsAMH 110
OpraHM3alfK TOJYYeHHUsS CcpenHero oomiero oOpa3oBaHWs B Mpenenax OCBOSHHUS
o0pa3oBaTeNbHBIX MPOrpaMM CpeaHero mpodeccuoHaabHOro oOpa3oBaHHMs Ha 0ase
OCHOBHOTO  oOmero o0Opa3oBaHMs ¢ ydeTroM TpeboBaHuil  deaepaibHbIX
rOCyJapCTBEHHBIX 00pa30BaTEIbHBIX CTAaHAAPTOB W TOJy4aeMoW Mpodeccuu Wiu
CHENMATBHOCTHU CPEHEr0 MPOQPECCUOHATBHOTO 00pa30BaHMS.

Conmepxanne TporpamMmbl  «MareMaTuka» HalpaBICHO Ha JOCTH)KCHHE

CIEOYIOIIMNX LeJe:

. obecrieueHue CHOPMUPOBAHHOCTH TPEACTABICHUNM O  COIMAJBHBIX,
KyJIbTYPHBIX U UCTOPUUYECKHX (DAaKTOpaX CTAHOBIICHUS MaTEMaTHKH;

. obOecrieueHrne CGHOPMHUPOBAHHOCTH JIOTHYECKOTO, aJTOPUTMUYECKOTO U
MaTeMaTHYECKOT'O MBIILICHHUS;

. obecrieueHre ChOPMUPOBAHHOCTH YMEHUN TIPUMEHSITh ITOTYyYEHHBIC 3HAHUS
P PEIICHUHU PA3IUYHBIX 3a7aY;

. obecnieyeHue chOPMUPOBAHHOCTHU MIPEACTABICHUM O MaTEMATUKE KaK YacTH
0OIIEeYeIOBEYECKO  KYJIBTYPhl, YHHUBEPCAJTBLHOM SI3BIKE HAYKH, TIO3BOJISIFOIIIEM
OTHUCHIBATh W U3Yy4aTh PeajbHbIC MIPOIIECCHI U SIBJICHUS.

B mporpammy BKITIOUEHO COJAEpXKaHUE, HaIpaBiIeHHOE Ha (OPMHUPOBAHHE Y
CTYJICHTOB KOMIIETCHITNH, HeoOXxoauMbIX Juis kadecTtBeHHOro ocBoeHust OITOIT CITO Ha
0a3e OCHOBHOTO OOIIEro 0Opa30BaHUS C MOJYyYEHHUEM CPEIHEro OO0IIero oOpa3oBaHUs; -

IpPOrpaMMbl MOATOTOBKHU cliennanucToB cpeanero 3seHa (IIIICC3).
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[Iporpamma yueOHOTO mpenmeTa «MaremaTuka» SBISIETCS OCHOBOW IS
pa3paboTku pabouux MOporpamMM, B KOTOPBIX MpodecCHOHANIbHbIE 00pa3oBaTeIbHbIE
OpraHu3alliH, pPeATU3yIIue O00pa30BaTEIbHYI0 MPOTPAMMY CPETHEro  OOIIETo
obpazoBanuss B mpeaenax ocBoeHus OIIOIT CIIO wa 6a3e OCHOBHOTO OOIIEro
00pa3oBaHUsl, YTOUHSIOT COJIepKaHUE Y4eOHOro Marepuala, Mmocie0BaTeIbHOCTh €ro
U3YyYEeHUS, pacupeiesieHue y4eOHbIX 9acoB, BUJIBI CAMOCTOSTEIbHBIX padOT, TEMATUKY
pedeparoB (10KJ1a10B), UHAUBUAYAJIBHBIX MPOCKTOB, YUUTHIBAsI CIIEHU(PUKY MPOTPaMM
MOJTOTOBKM  CHEIUAINCTOB CPEJHEr0 3BEHA, OCBaWBaeMoil mpodeccuu WU
CHEIUATBLHOCTH.

2. OBIIAA XAPAKTEPUCTHUKA YYEBHOI'O ITPEAMETA

Marematuka siBisieTcst GyHIaMEHTAIBHBIM 00111€00pa30BaTeIbHBIM MTPEAMETOM
CO CIIO’KMBIIMMCS] YCTOMYMBBIM COJIEP)KAaHUEM M OOIIMMU TPeOOBAHUSMHU K MOJTOTOBKE
oOyyarommxcs.

B mpodeccuoHanbHBIX  00pa30BaTENbHBIX  OPTaHMU3AIUAX, PEATHIYIONIUX
00pa3oBaTeIbHYI0 MPOrPaMMy CPEIHEro o01Iero oOpa3oBaHUs B Mpeesiax OCBOCHUS
OIIOIT CIIO Ha 6a3e 0CHOBHOTO OOIIET0 0O0pa30BaHUsA, U3YUCHHE MAaTEMaTHUKU UMEET
CBOM OCOOEHHOCTH B 3aBUCUMOCTH OT NMPOoduiis NpohecCuOHATBLHOT0 00pa30BaHus.

IIpu  ocBoenun cnenuanbHocteir  CIIO  TexHONMormueckoro  mpoduis
npodeccruonansHOTO 00pa3oBaHMsI MaTeMaTHKa H3y4aeTcsi Oojee yriayOneHHO, Kak
npoduiabHas ydeOHas JUCHUMIUIMHA, YYWTHIBAIONIAs CHEHU(PUKY OCBaWBAEMBbIX
CIIEIMAIIBHOCTEM.

OTO BBIpAXKAETCSA B COJEPKAHUHM O0yUEHHUS, KOJIMYECTBE YacOB, BBIJICISIEMbIX Ha
W3YUYEHUE OTNICJbHBIX TEM MPOrpaMMbl, IITyOUHE UX OCBOEHHUS CTYACHTaMHU, 00bEME U
XapakTepe MPaKTUYECKUX 3aHSATUM, BUAAX BHEAYAUTOPHOW CaMOCTOATEIIBHOU palbOThI
CTYJICHTOB.

OOmue 1enu MU3y4eHUs: MATEMATHKU TPAAUIMOHHO PEaM3yIOTCSd B YEThIPEX

HaIIPpaBJICHUAX!

1) oOmree mpeAcTaBieHue 00 uaesx U MEeToJax MaTeMaTHKH,
2) UWHTEJUIEKTYaJbHOE Pa3BUTHUE;

3) OBJIAJICHHC HCO6XOI[I/IMI)IMH KOHKPCTHBIMU 3HAHWAMHU U YMCHHUAMU,
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4) BOCIIHMTATEILHOE BO3ACHCTBHE.

[Tpodunuzamnus menel MaTreMaTH4ecKOro oOpa3oBaHUs OTpa)kaeTcs Ha BBHIOOpE
OPUOPUTETOB B OpraHu3alud ydeOHOM  JeATenbHOCTH  oOywaromuxcs. Jms
TEXHOJIOTHYECKOTO Mpodmiiss MpOoPEeCcCHOHATBHOTO 00pa30BaHHUs BBIOOp Ielei
CMEIaeTcss B MparMaTM4ecKOM HaIpaBICHUH, MPEIyCMATPUBAIONIEM YCUJICHUE H
pacHIMpeHne MPUKIAHOTO XapakTepa HW3YYeHHUS MaTeMaTHKH, MPEUMYIIeCTBEHHOU
OpPHUEHTAIINH Ha AJITOPUTMHUYECKHUI CTHIIh IO3HABATEIHLHON JACSITELHOCTH.

W3yuenne maremMatuku Kak Mpo(UIbHOTO 00I11e00pa30BaTebHOIO yUeOHOTO
npeaMeTa, YYUTBHIBAIOIIETO CHEIU(PUKY OCBAaWBAaEMbIX CTYICHTAMH CIEIUAITBHOCTH

CIIO, obecnieunBaeTcs:

. BBIOOPOM Pa3IMYHBIX MTOJXO0/I0B K BBEJICHHUIO OCHOBHBIX TIOHSTHIA,

. dopMUpOBaHHEM CHCTEMBl y4eOHBIX 3aJaHui, 00eCIeYNBAIOIINX
3¢ (PEeKTUBHOE OCYIIECTBICHUE BEIOPAHHBIX IEJIEBBIX YCTAaHOBOK;

. o0OoramieHueM CHEKTpa CTUJed Yy4eOHOW JEeATeNbHOCTH 3a CYET
COTJIaCOBaHUS C BEAYNIUMHU JIEATCILHOCTHBIMH XapaKTePUCTUKAMHM BBIOpAHHOM
CIIEIIUATEHOCTH.

[IpodunpHas cocTaBisAOImAs OTPaKAeTCs B TPeOOBAaHHMSIX K IOATOTOBKE

00yyYaromuxcs B 4acCTH:

. oOmel cucTeMbl 3HAHWM: COAEpXKATEIbHBIE MPUMEPHI HCIOIb30BaAHUS

MaTEMaTHYCCKUX Hﬂeﬁ n MCTOI0B B HpO(I)CCCHOHELHBHOfI ACATCIIBHOCTH,

. YMEHUH: pa3iuyve B ypOBHE TPEOOBAaHUM K CIIOKHOCTH MNPUMEHSIEMBIX
aJITOPUTMOB;
. IPAKTUYECKOTO HCIOJIb30BAHUS TMPUOOPETEHHBIX 3HAHMM W YMEHMIA:

WHINBUIYAIbHOTO Y4YeOHOTO ONbITa B TIOCTPOCHUM MAaTEMaTHYECKUX MOJIENEH,
BBITIOJTHCHUH MCCIIEIOBATEILCKUX MTPOCKTOB.

Takum 06pazom, peanuzanusi coep KaHus yueOHOTO MpeIMEeTa OPUCHTUPYET Ha
PUOPUTETHYIO POJIb MPOIECCYATbHBIX XapaKTEPUCTUK YIEOHON PabOThI, 3aBUCSAIIUX OT
npoduias MpodhecCHOHAIBHOTO 00pa30BaHUsl, TMOJYYEHHUS OIbITA HCIOJIb30BaHUS

MAaTCMAaTUKKU B COJACPKATCIIbHBIX U HpO(l)eCCI/IOHaJ'IBHO SHAYUMBIX CHUTyalusax II0



CpaBHEHUI0O C (OpPMaATBHO-yPOBHEBBIMH  PE3yJIbTATUBHBIMU  XapaKTEPUCTUKAMU
o0yueHus.
Conepxanue y4eOHOTO mpeaMera pa3padOTaHO B COOTBETCTBHHM C OCHOBHBIMU

COACPIKATCIIbHBIMU JIMHUSAMU 06y‘I€HI/IH MAaTCMAaTHUKC:

. anreOpanyeckasl JMHUS, BKIIOYAIOMIAsl CUCTEMATU3alMI0 CBEIEHUH O
qucliaX; U3y4YeHHEe HOBBIX M O0OOIIEHHE paHee M3YUYEHHBIX olepaiuil (Bo3BeleHUE B
CTENEHb, U3BJIEYEHUE KOPHS, JIorapu(pMUpOBaHUE, CHHYC, KOCUHYC, TAHT'€HC, KOTAHT€HC
U oOpaTHbIE K HUM); M3Y4YEHHE HOBBIX BHJIOB YHCIJIOBBIX BBIPDAKEHHU U (HOPMYI;
COBEPUIECHCTBOBaHUE MPAKTUYECKUX HABBIKOB U BEIYMCIUTEIbHON KYJIbTYPbI, PACILIUPEHUE
U COBEPILECHCTBOBaHWE alredpandyeckoro ammapara, c(qpOpMHUpPOBAHHOTO B OCHOBHOM
IIKOJIE, U €70 MPUMEHECHUE K PEIICHUIO MATEMAaTUUYECKUX U TPUKIIAAHBIX 33/1a4;

. TEOPETUKO-(QDYHKIIMOHATIbHASL JIMHUSA, BKIIOYAIONIAS CUCTEeMATHU3ALUI0 U
paciiMpeHue CBeJIEeHUHA O (YHKUMSIX, COBEPILICHCTBOBAaHUE TIpaUUECKUX YMEHUH;
3HaKOMCTBO C OCHOBHBIMM HJI€IMU U METOJIaMU MaTEeMaTHYeCKOro aHaius3a B oObeMme,
NO3BOJISIIOLIEM  MCCJENIOBATh dJEMEHTapHble (YHKIMM | pemaTrh OpocTeniime
reoMeTpuyeckue, GU3NYECKue U Ipyrue NpuKiIaJHble 3a1a4u;

. JIMHYS YPAaBHEHUI U HEPABEHCTB, OCHOBAHHASI HA IOCTPOCHUU U UCCIIEIOBAHUUI
MaTeMaTHUYeCKUX MOJIENIE, TepeceKaromasicss ¢ alreOpauvyeckod M TEOPETUKO-
(GYHKITMOHATBHON JTMHUSAMH W BKITIOYAIONIAs Pa3BUTHE U COBEPIICHCTBOBAHUE TEXHHUKHU
anreOpandeckux MpeoOpa3oBaHU JIsi PELIEHHs] YPABHEHUM, HEPABEHCTB U CHUCTEM;
(dopMupoBaHre CHOCOOHOCTH CTPOUTH U UCCIIEIOBATH MPOCTEHIIINE MATEMATUIECKUE MOACTIH
IIPY PELLIEHU Y MPUKIIATHBIX 33134, 3a/1a4 U3 CMEKHBIX U CIIEUUATbHBIX AUCLUILINH;

. FEOMETPUYECKasl JIMHHSA, BKIIOYAIOIIAs HAIVAIHBIE MPEACTABICHUS O
NPOCTPAHCTBEHHBIX (UTYpax W H3YYCHHE HX CBOWMCTB, (hOpMHpOBaHHME U pa3BUTHE
POCTPAHCTBEHHOT'O BOOOPAXKEHMUSI, Pa3BUTUE CIIOCOOOB IeOMETPUUYECKUX H3MEpPEHUH,
KOOPAMHATHOTO M BEKTOPHOTO METOAOB ISl PEIICHHS] MATEMAaTUYECKUX U TIPUKJIIAIHBIX
3a1ad4;

. CTOXaCTHYECKasl JIMHUS, OCHOBAaHHAs HAa Pa3BUTHUH KOMOMHATOPHBIX YMEHHH,
IPEICTABICHUN O BEPOATHOCTHO-CTATUCTUYECKUX 3aKOHOMEPHOCTAX OKPYIKAKOLIETO

MUpa.



B mnmanax  mporpamMmbl  ydeOHBI  MmaTepual — NpeicTaBieH B (opme
4epeyIoIerocs pa3BepTHIBAHUS OCHOBHBIX COJIEPKATEIIBHBIX JTUHUN
(anreOpamvecKkoii,  TEOPETHKO-(PYHKIIMOHAIBHOW, ypaBHCHHWH ©W  HEPABEHCTB,
F€OMETPUYECKOM, CTOXAaCTHYECKOM), 4YTO TMO3BOJIIET THOKO HCHOJIB30BaTh HX
pPacroJIOKEHUE U B3aUMOCBSI3b, COCTABIIATh pa0OUMidi KaJICHIAPHBIN TUIaH, IMO-Pa3HOMY
yepenysi yueOHble TeMbl (TJaBbl y4eOHMKA), yAUThIBasg MPpoduiib mpodeccHoHamIbHOTO
obpazoBaHus, crnenudpuxky ocBamBaemont npodeccun CIIO unu cneumnansHocTu CIIO,
IyOMHY U3y4YeHUs MaTepuaia, YPOBeHb MOJITOTOBKH CTYJEHTOB IO MPEIMETY.

[Ipennaraembie B TEMaTHUYECKUX IJIaHAX pa3HbIe 00bEMbI Y4eOHOTO BpEMEHHM Ha
U3Y4YCHUE OJHOW M TOW K€ TEMBI PEKOMEHIIYETCS HCIIONBh30BaTh JJISl BBITOTHCHUS
pa3MUYHBIX Y4eOHBIX 3amaHui. TeM caMbIM pa3nuuusi B TPeOOBaHMUAX K pe3yJbTaTaMm
00y4YeHUs MPOSBITCS B YPOBHE HABBIKOB MO PEIICHUIO 33/1a4 U OTBITE CAMOCTOATEIbHON
padoTHI.

N3yuenune  oOmieoOpa3oBaTenbHOW  y4ueOHOro mpenMera «MareMaTukay
3aBepIIaeTCs TOJBEICHUEM HUTOTOB B (OpME dK3aMeHa B paMKax IMPOMEKYTOUHOU
aTTecTaluu CTyJeHTOB B mpouecce ocBoeHusi ocHoBHOU OIIOII CIIO ¢ nosnyyeHuem
cpennero obmiero oopazosanus (IITIKPC, ITIICC3).

B pasnene nporpammer «Cojaepkanne y4eOHOTO MpeaMeTay KypCHBOM BBIJCIICH

Marepuai, KOTOPbIM NPU N3YYEHUU MAaTEMAaTUKN KOHTPOJIIO HE TMOJJIEKHT.

3. MECTO YYEBHOI'O ITIPEJIMETA B YYEBHOM IIJIAHE
VYueonsiii npeamer OVYIL.03.Y «MaremaTtuka» gBisieTcsi y4eOHBIM MPEIMETOM
o0s3aTeNnbHOM npeamMeTHoN obnactu «Maremaruka u uHpopmarukay GI'OC cpennero
o01ero 00pa3oBaHus U U3ydaeTcs B 00IIeo0pa3oBaTEILHOM IUKIE Y4eOHOTO TIaHa
OIIOIT CITO na 6a3e OCHOBHOrO OOIIETO OOpa30BaHUS C TMOJIYYEHHUEM CPETHETO

obmero oopazopanus (IITICC3).

B yue6nbix manax [HIICC3 mecto yueOHoro npeamera «MareMaTHKa» B COCTaBe
0o0mMX Y4YeOHBIX NPEAMETOB, O00SA3aTCIBHBIX JJISI OCBOSHUS TEXHOJIOTHYECKOTO

npoduis mpodecCuoHaTBHOT0 00pa30BaHUsI.



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
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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

18




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. TEMATHUYECKOE IINTAHMPOBAHUE 110 YYHEGHOMY IIPEJAMETY

o HaumenoBaHue pa3jie/ioB U TeM Bceero | Jlekuus | IlpakTtuueckue
n/n padoThI
1. | Yucia u BBIYUCIICHUS 2 2
2. | YpaBHEeHHs M HEpaBEHCTBA 2 2
3. | OyHKIMH U TpaQuKH 2 2
4. | Havama MaremMaTH4YeCcKOTO aHaju3a 4 2 2
5. | MHoOXkecTBa M JIOTMKA 2 2
6. | ITpsiMble U IJIOCKOCTH B TPOCTPAHCTBE 2 2
7. | BEeKTOpsl U KOOPAMHATHI B MPOCTPAHCTBE
8. | MHororpaHHUKH 4 2 2
9. Tena BpalieHus
10. | JIBW>KeHHUsI B IPOCTPAHCTBE
11. | KomOuHaTOpHKa 4 2 2
12. | DnemeHTHI TeOpHH TpadoB
13. | CoObITHs1, BEpOSITHOCTD
14. | CnyyaiiHble BEJIMYHHBI 4 2 2
15. | IloHsATHE 0 3aKOHE OOJIBIIHMX YHCEI
16. | DneMeHThl MAaTEMAaTHYECKOM CTATUCTUKHU
17. | Utoro 26 8 18

[lpu peanuzanuu coaepxkaHus oO0HIE00pa30BaTENbHON Y4e€0HOTO MpeaMeTa

OVIL03.Y «Maremaruka» B mpeaenax ocBoenuss OIIOII CIIO na 6a3e OCHOBHOTO

o011iero oOpazoBaHus ¢ MOJydYeHUEM cpegaHero oomiero oopazosanus [IICC3:

Buna yueOHoii padoThl

O0BeM B yacax

O0beM 00pa3oBaTeJIbHON MPOrPpaMMbI 214
B TOM 4HcJie:

TEOopeTHYecKoe 00ydIeHnE 8
MPAKTUYECKUE 3aAHATUA 18

nabopaTopHbIE 3aHATHUS

Y4EOHBIM TIJITAHOM
HE MIPEAYCMOTPEHBI

KOHCYJIbTaIHs -
caMOoCTOsITeNIbHAs paboTa 184
IIpome:xkyTouHasi aTTecTanus B opme IK3aMeHa 4
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7. YAEBHO-METOANYECKOE N MATEPUAJIBHO-TEXHUYECKOE
OBECIHHEYEHUE NPOI'PAMMBI YYEBHOT'O ITPEAMETA
7.1. Onucanue mamepuanvHoO-mexHU4ecKoil 6a3zvl, HEOOXOOUMOU 014

oCyuiecCmeieHuUA 06pa306ameﬂbuozo npouecca

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

7.2. Pekomenoyemasn numepamypa (u3 gpedepanvnozo nepeuns)

@) OCHOGHaA yueOHan 1umepamypa:

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

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

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

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

0) OononnumenvHaa yueonan 1umepamypa:
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1. AnekcanapoB, A.Jl. MaremaTuka: anreOpa M Hadaja MaTeMaTUYECKOTO
ananusa, reometpus. ['eomerpus. 10-11 knaccel: yueOnuk / A.Jl. Anekcanapos, JILA.
Bepuep, B.U. Peokuk. — M.: U3natensctBo «IlpocBemenne», 2022. — 257 c. — ISBN:
978-5-09-062551-7 / - TekcT: HEMOCPEACTBCHHBIM

2. Mopnkosuu, A.I'. Anre6pa n Havana matemaTudyeckoro aHaiusa. 10 kiacc: B
2 9. Y. 1. YueOHuk ans yyanmxcs o01eo0pa3oBaTebHbIX yUpexkaeHui (IpoduiIbHbIN
yposenb) / A.I'. Mopakosuuy, I1.B. CemenoB. - M.: Maemo3una, 2022. - 457 ¢. — ISBN:
978-5-346-01200-9 / - TexkcT: HEMOCPEACTBEHHBIN

3. Mopnkosuu, A.I'. AnreOpa u Hayana MareMatuyeckoro ananuza. 11 kmacc: B
2 9. Y. 1. YueObHuk ans yyanmxcs o01eo0pa3oBaTebHbIX yUpexkaeHu (IpoduiIbHbIN
ypoBeHb) / A.I'. Mopakosuu, I1.B. CemenoB. - M.: Muemo3una, 2022. - 351 c. — ISBN
978-5-346-03199-4/ - TekcT: HeMOCPEACTBEHHBIM

4. MopaxoBu4, A.I'. Anrebpa u Hauana maremarudeckoro ananusa. 10 kmacc: B
2 4. Y. 2. 3apauHuK g yyammxcs o0neo0pa3oBaTeabHbIX yUpexkaeHU (MpoduiIbHbIN
ypoBenb) / A.I'. Mopakosuy, JI.O. Jleanmesa, JI.W. 3BaBuu [u 1p.] - M.: MueMo3uHa,
2022. - 336 c¢. — ISBN: 978-5-346-01202-3/ - Tekct: HEmoOCpeACTBEHHBIN

5. Mopakosuu, A.I'. Anrebpa 1 Havana maTeMaTudeckoro aHanmsa. 11 kmacc: B
2 4. Y. 2. 3ajgauHuK g yyammxcs ooneo0pa3oBaTeabHbIX yUpexkaeHUuN (IpoduibHbIN
ypoBenb) / A.I'. Mopakosuy, JI.O. [leaumesa, JI.W. 3BaBuy [u np.],- M. : MueMo3uHa,
2022. - 137 ¢. — ISBN: 978-5-346-02411-8/ - Tekct: HEmoCpeACTBEHHBIN

6. boromonoB H. B. Ilpaktuueckue 3aHsiTusg nmo marematuke B 2 4. Yactp 1:
y4ueOHOe nocobue TUISt CpeaHero po¢heCCUOHAIBHOTO oOpazoBaHus /
H. B. boromonoB. — 11-e uzn., nepepad. u non. — Mocksa: MU3narensctBo HOpailT,
2024. — 326 c. — (IIpodeccuonanpHoe obpaszoBanue). — ISBN 978-5-534-08799-4.
— Texcr: anextponnsiii / IBC KOpait [caiiT]. — URL: https://urait.ru/bcode/470650

7. boromonoB H. B. Ilpaktnueckue 3aHATHS mOo Maremartnke B 2 4. Yacte 2:
y4ueOHOe rmocooue TUTS CpeaHEro po¢eCCUOHAIBHOTO obOpazoBaHus /
H. B. boromonoB. — 11-e uza., nepepad. u non. — Mocksa: M3narensctBo HOpaiT,
2024. — 251 c. — (IIpodeccuonanpHoe obpazoBanme). — ISBN 978-5-534-08803-8.

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

http://www.mathematics.ru

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

[[unaveB. — 5-¢ u3x., crep. — Cankrt-IletepOypr: Jlans, 2024. — 384 ¢. — ISBN 978-

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

8) nepeuens yueOHO-MemoouUecKo2o odecnevenusi:

1. Meroauueckoe mocoOuMe MO TEOPUHM BEPOSTHOCTEM M MaTeMaTHU4eCcKOou
craructuke. CocraButens Yykanona JILA.
2) unmepHem-pecypcol:
0) 271eKMPOHHO-0UOIUOMEYUHbIE CUCIEMDbL:
1. Dnexrponno-o6ubnuoreunas cucrema «IPRbooks» (http://www.iprbookshop.ru/)
2. OOpazoBarenbHO-U3aTeNbCKU  LeHTp «Axamemus» (http://www.academia-

moscow.ru /)

8. OCOBEHHOCTHU OPTAHMU3AIINN OBYYEHUA AJIsSI UHBAJINJOB "
JINI] C OTPAHUYEHHBIMU BO3SMOKHOCTAMMUA 310POBbS
Jlns  oOywaromuxcsi W3 4YHCIa WHBAIKJIOB M JIMI C OTPAaHUYCHHBIMU
BO3MOXHOCTSIMU 3I0POBBSI HA OCHOBAHUS MUCbMEHHOTO 3asBJICHUS YUCOHBINA MpeIMeT
OVIIL.03.Y «MaremaTtuka» peaqu3yercs ¢ y4eTOM OCOOCHHOCTEH MCUX0(pU3nYECKOoro
pPa3BUTHUS, WHIUBUAYAIbHBIX BO3MOXKHOCTEM W COCTOSIHUS 3I0pOBbs (Hanee —

WHIMBHUIYaJIbHBIX OCOOEHHOCTEH).

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

IHPEAMETA
Pe3yabTaThl 00yuyeHus1 Kon IIpoBepsiemble | @OpPMBI U METOAbI KOHTPOJISA
(IMYHOCTHBIC, TPEAMETHBIE, pesya YMeHHUA U U OLlEHKH
MeTanpeIMeTHbIe) bTATO 3HAHMSA pe3yabTATOB 00y4eHHs
B Texymui [IpomexyToun
KOHTPOJIb as aTrecTanus
JIMYHOCTHBIE:
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c(hOpMHUPOBAHHOCTh  Tpaxaanckoi | JI1 @opMUPYIOTCS 3a CUET IIOCTABJICHHBIX LEIEH U
MTO3ULINH oOyuaromerocs KaK BOCITUTATEIbHBIX 3a/1a4 Ha 3aHATHUIX

AKTMBHOT'O M OTBETCTBEHHOI'O YICHA

pPOCCHIICKOTO 001IeCTBa

yMEHHE  B3auMojeicTBoBaTh ¢ | JI6 DopMUpYIOTCA 3a CUYET IOCTABJICHHBIX LEIeH U
COLMAIIbHBIMM ~ HWHCTUTyTaMU B BOCITUTATEIbHBIX 33/1a4 Ha 3aHATUSIX

COOTBETCTBUU C HMX (YHKIUIMU U

Ha3Ha4YCHHEM

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

MaTPUOTHU3MA, YBAXECHUS K CBOEMY

HapoJly, 4yBCTBa OTBETCTBEHHOCTHU

nepen PoauHON, ropmoctu 3a CBOM

Kpail, cBoro PoauHy, CBOW S3BIK H

KyJbTypy, IpPOLUIOE M HACTOALIEEe

MHOT'OHaIIMOHAJILHOTO Hapo/a

Poccun

OCO3HaHUE€ JYyXOBHbIX LeHHocTel | JI11 @opMUpYIOTCS 3a CUET IMOCTABJICHHBIX LEJIEH U
POCCHIICKOT0 HAapo1a BOCIIMTATEIbHBIX 33/1a4 Ha 3aHATHUSIX
c(hOpMUPOBAHHOCTh HpaBCcTBeHHOTO | JI12 @opMUpYIOTCA 3a CUET MOCTaBJICHHBIX Lelel u
CO3HAHHs1, STUYECKOIO NTOBEICHUS BOCIIMTATEIbHBIX 33/1a4 Ha 3aHATHSIX

OCO3HaHME JimyHOro Bkiaazga B | JI14 DopMUpYIOTCA 3a CUYET IIOCTaBJICHHBIX LEIEH U
MIOCTPOCHUE YCTONYHUBOIO Oy IyIIEro BOCIIMTATEIbHBIX 33/1a4 Ha 3aHATHSIX

ACTETUUYECKOE OTHOIIEHHWE K Mupy, | JI16 DopMUpYIOTCA 3a CUYET IOCTaBJICHHBIX LEIEH U
BKJIOYasi 3CTETUKY ObITa, HAYYHOI'O BOCITUTATEIbHBIX 3a/1a4 Ha 3aHATHUAX

U TEXHUYECKOT0 TBOPUYECTBA, CIIOPTAa,

TpyJa 1 OOLIECTBEHHBIX OTHOLLIEHUI

c(hopMHUPOBAaHHOCTL  370poBoro  u | JI20 DopMUPYIOTCST 3@ CUET IIOCTABJICHHBIX LEIEH U
0e301acHOro oOpa3za KU3HH, BOCITUTATEJIbHBIX 3a/1a4 Ha 3aHATHUIX
OTBETCTBEHHOI'O0  OTHOLUEHUA K

CBOEMY 3JI0POBBIO

TOTOBHOCTb K TpyaAy, oOco3HaHue | JI23 DopMUpYIOTCA 3a CUYET IOCTaBJICHHBIX LEIe U
LIEHHOCTU MacTepCTBa, TPy 10o0ue BOCITUTATEIbHBIX 3a/1a4 Ha 3aHIATHUIX

UHTEpeC K pa3nuyHbiM  cepam | JI25 @opMUpYIOTCA 3a CUYET IOCTABJICHHBIX LEIeH Hu
npodecCuoHaNbHON  JesITeNbHOCTH, BOCITUTATEIbHBIX 33/1a4 Ha 3aHATHUSIX

YMEHHE COBEpPIIATh  OCO3HAHHBIN

BBIOOp Oyaymieit mpodeccuun  u

peann30BbIBaTh COOCTBEHHBIC

JKU3HEHHBIE I1JIAHbI

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

Ha IPOTHKEHUH BCEH KU3HHU

c(hOopMUPOBAHHOCTh dKOJOTHYECKOU | JI27 DopMUPYIOTCST 3a CUET IIOCTABJICHHBIX LEIEH U
KyJbTypbl, IIOHUMAHHE  BJIMSHUSA BOCIIMTATEIbHBIX 33/1a4 Ha 3aHATHSX
COMANbBHO-3KOHOMHUYECKHUX

IIPOLIECCOB HA COCTOSIHUE IPUPOIHOU

U COLMAIbHOW CpeIbl, OCO3HAHUE

rJ100aTBEHOTO Xapakrepa

HKOJIOTMYECKUX MPOoOIeM

IUIAaHUpOBaHWE U  ocyuecTBienue | JI28 @opMHpYIOTCA 3a CUYET IOCTABJICHHBIX LEIe u

JICICTBUH B OKPY’KAIOIIEH cpelie Ha

BOCHIUTATCIIBHBIX 3a4a4 HAa 3aHATHUAX
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OCHOBE 3HaHUSA LEJIIEH YyCTOWYUBOIO
pa3BUTHUS YEJIOBEYECTBA

c(hOpMHUPOBAHHOCTH MUPOBO33peHuUs, | JI32 @opMUPYIOTCSL 32 CUET IIOCTABJICHHBIX LEIEH U
COOTBETCTBYIOUIETO COBPEMEHHOMY BOCITUTATEIbHBIX 33/1a4 Ha 3aHATHUSIX
YPOBHIO  Pa3BUTHsI  HAYKH  H
o011eCTBEHHON MIPaKTHUKH,
OCHOBaHHOI'O Ha JUAJOre KyJbTyp,
CIOCOOCTBYIOIIETO OCO3HAHUIO
CBOEr0 MeCTa B IOJHUKYJIBTYPHOM
MHUpe
COBEpLICHCTBOBaHMUE s3bIKOBOM 1 | JI33 DopMHpYIOTCA 3a CUYET IOCTABJICHHBIX LEIe u
YUTATEIbCKOMN KYJIBTYpbI KaK BOCITUTATEIbHBIX 33/1a4 Ha 3aHATHUSIX
CpeACTBa B3aUMOJCUCTBUA MEXKIY
JIIOJIBMU U TTIO3HAHUS] MUPA
OCO3HAaHME  LEeHHOCTH  HayuHou | JI34 @opMHpYIOTCA 3a CYET IOCTaBJICHHBIX LEIeH M
JIeATEIbHOCTH, TOTOBHOCTh BOCITUTATEIbHBIX 33/1a4 Ha 3aHATUSIX
OCYILECTBIISATh MIPOEKTHYIO u
HCCJIEA0BATENIbCKYIO  JIESITEIbBHOCTh
WHJMBU]IyaJIbHO U B TPYIIINE
MeTanpeIMeTHbIX:
CaMOCTOSITENIbHO (GopmynaupoBath u | M1 WCIIOJIb30BaTh Pedepar DK3aMeH
aKTyaJM3UpOBaTh npobiuemy, TEOPETUKO-
paccMaTpuBaTh €€ BCECTOPOHHE MHOKECTBEHHBIN
SI3bIK U A3BIK
JIOTUKHU JUTSt
OnucaHus
IIPOLIECCOB u
SIBJICHUU
YCTaHABJIUBATh CyILIECTBEHHBIA | M2 IIPOBOAUTH Pedepar OK3aMeH
NpU3HAK WJIM  OCHOBaHUS A JI0OKa3aTelIbHbIE [IpakTuueckas
CpaBHEHMs,  KilaccUPUKAMUM U paccyXIeHus; pabora
000011eHus OOBSICHATH
CpaBHEHUS
pe3yabTaToOB
BBIYMCIICHHI
BBISIBIIATD 3aKOHOMEPHOCTH u| M4 COCTaBJISITh Pedepar OK3aMeH
MIPOTUBOPEYUSI B PAcCMaTPUBAEMBIX MaTE€MaTHYECKHe
SIBIICHUSIX MOJEeIn c
HCITOJIb30BAaHNEM
CBONCTB
F€OMETPUUYECKUX
dburyp, ux
UCCIEN0BATh WU
MHTEPIPETUPOBAT
b PE3YJIbTATHI
BBISIBJIATh TPUUYMHHO-CJIEICTBEHHbIE | M12 | cocTaBisTh u | Pedepar DK3amMeH
CBSI3M W AaKTyaJIU3UpoOBaTh 3ajaudy, OLICHUBATh [IpakTnueckas
BBIJIBUTaTh TUIIOTE3Y €€ pEILeHUs, pa3HbBIMU pabota
HaxOJIUTh apryMEHTBI JUTSt crocobamu
JI0Ka3aTesIbCTBa CBOUX BBIPKECHUS u
YTBEPXKACHUM, 3a/1aBaTh IapaMETPhI npasjaonoooue
U KPUTEPUU PEILICHUS pe3yJIbTaTOB
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aHAJIM3UPOBATh MONy4YeHHbIE B Xonae | M13 | untepnperuposar | [Ipakruueckas OK3aMeH
pelieHrs  3a7auyd  pe3ysbTarthl, b CcBoiicTBa B | paboTa
KPUTHUYECKU OLICHUBATh ux KOHTEKCTE
JIOCTOBEPHOCT, IIPOTHO3UPOBATH KOHKpETHOU
MU3MEHEHUE B HOBBIX YCIIOBHAX IPAKTUYECKON
CUTyalluu
YyMETb  NEPEeHOCUTb 3HaHus B | M17 | pemath IIpakTrueckas OKk3aMeH
MO3HABATEJIBHYI0O M IPAKTHYECKYIO MPUKIIaTHbIE pabora
00J1aCTH KU3HEACATEIILHOCTH 3a/1a4u,
CBSI3aHHbIE c
UCCJIEIOBAaHUEM
XapaKTePUCTHK
IIPOLIECCOB
YyMETh MHTErpUpoBaTh 3HaHUA U3 | M18 | yMeTh Pedepar DK3aMeH
pa3HBIX MIPEIMETHBIX 00JIaCTeH OpUEHTHPOBATHCS
B Pa3IMYHBIX
UCTOYHUKAX
uHdopmaIuu,
KPUTHUYECKU
OLICHUBATD u
MHTEPIPETUPOBAT
b uH(pOpMmaIuio,
[OJIy4YaeMylo U3
pa3IMYHBIX
MCTOYHUKOB
BJIaJIETh ~ HaBbIKaMu  moJiydeHus | M21 TOTOBHOCTD u | Pedepar DK3aMeH
MH(POPMALIUU U3 UCTOYHUKOB Pa3HbIX CIIOCOOHOCTh K
THUIIOB, CaMOCTOSITENTEHO CaMOCTOSATENbHOMN
OCYLIECTBJIATh ~ TOUCK,  aHAJu3, UH(POPMAITMOHHO-
CHUCTEeMAaTH3aIMI0 U HUHTEPIPETALUIO MO3HAaBaTEIbHOMN
MHPOPMALIMU PA3IUYHBIX BHJIOB U JESTENIbHOCTH,
dbopM npencTaBiIeHUS YMETh
OPUEHTHPOBATHCS
B Pa3IMYHBIX
MCTOYHUKAX
uHdopmaIuu,
KPUTHUYECKU
OLICHUBATD u
MHTEPIPETUPOBAT
b uH(poOpMmaIuio,
[OJIy4YaeMylo U3
pa3IMYHBIX
MCTOYHUKOB
COo3/1aBaTh TEKCThl B Pa3NuyHbIX | M22 | KpUTHYECKHU Pedepar DK3aMeH
dopmarax ¢ y4eToM Ha3zHAUCHUS OLICHUBATh u
uH(bOpMaIlUU U 1IEJIEBON ayAUTOPUH, UHTEPIPETUPOBAT
BBIOMpas ~ ONTHUMAaJbHYIO  (GopMy b HMH(pOPMAIHIO,
MIPEJICTaBICHUS U BU3YyaIU3alluu MoJTlyyaeMyro U3
Ppa3IUYHbIX
UCTOYHUKOB
OLICHUBATh JIOCTOBEPHOCTh, | M23 | ymeTh Pedepar OK3aMeH
JETUTUMHOCTh  MHGOpMalluu,  ee OPUEHTHPOBATHCS

29




COOTBETCTBHC IMpaBOBbLIM n
MOpaJIbHO-3TUYCCKUM HOpMaM

B PAa3INIHBIX

HCTOYHHKAX
uHpOpMaLUH,
KPUTHYECKH
OLICHUBATh u
UHTEPIPETHPOBAT

b HMH(pOpPMAIHIO,
HOoJTydaeMyo H3
Pa3INYHbIX
MCTOYHHKOB

OCYHCCTBJIATH KOMMYHHUKAIIUKO BO
Bcex cepax KU3HU

M26

YMETh
MPOTyKTUBHO
001aThCs u
B3alMOJENCTBOBA
Tb B IMpoIlecce
COBMECTHOH
JCATCIIBHOCTHU

[IpakTnueckas
paborta

DK3aMeH

BJIAJCTh Pa3IMYHBIMH  CII0COOAMHU
OOIIEHUS U B3aUMOICUCTBUSA

M28

YMETh
MPOTyKTUBHO
oOmarescs u
B3aMMOJICHCTBOBA
Th B IIpolEecce
COBMECTHOM
JIeSITEILHOCTH,
YUYUTHIBATh
MO3UIUN  JPYTUX
YYaCTHUKOB
JIeITETHOCTH

Pedepar
[IpakTnueckas
paborta

DK3aMeH

apryMEHTUPOBAHHO BECTH JHAJIOT,
YyMEThb  CMAT4aThb  KOH(JIMKTHBIC
CUTYyaLl1

M29

YMETh YYHUTHIBAThH
MO3UIUH  JAPYTHX
YY9aCTHUKOB
JCSATCIIbHOCTH,

3P PeKTHBHO
pasperarthb
KOH(JIUKTBI

[IpakTnueckas
paborta

DK3aMeH

pa3sBepHYTO M JIOTMYHO M3/ararb
CBOIO TOUKY 3peHus c
UCIIOJIb30BAaHUEM S3BIKOBBIX CPEJICTB

M30

BJIQJIETh
SI3BIKOBBIMU
CpelCcTBaMuU -
yMEHHE SCHO,
JIOTUYHO M TOYHO
u3jaratb  CBOIO
TOUKY 3peHus,
UCIIOJIb30BaTh
aZIeKBaTHBIE
S3BIKOBBIC
CpelcTBa

Pedepar
[IpakTrueckas
paborta

OK3aMeH

[IOHUMATh u HCII0/IB30BaTh
MPEeUMYIIeCTBA KOMAaHIHOH 5
WHIUBUTyJIbHOU PaObOThI

M31

yMETh
POIYKTHBHO
o0maTeCs 51
B3aUMOJEHCTBOBA
Tb B IpoIlecce
COBMECTHOM

[IpakTrueckas
paborta

DK3aMeH
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JACATCIIbHOCTH

NpPUHUMATh  [eId  COBMECTHOMU
NIeATETbHOCTH, OpPraHU30BBIBATH U
KOOpJIMHHUPOBATh  ACUCTBHUS 1O
JNOCTMDKCHHUIO:  COCTaBJATh  IUTaH
JNICEUCTBUM, pachpeneisTb pojud C
y4eTOM MHEHUI YYaCTHUKOB
00CyXJ1aTh pe3yibTaTbl COBMECTHOU
paboThI

M33

YMETh
MPOTyKTUBHO
oOmarescs u
B3aMMOJICHCTBOBA
Th B IIpolEecce
COBMECTHOM
JIeSITENLHOCTH,
YUYUTHIBATh
MO3UIUN  JPYTUX
YYaCTHUKOB
JIeITETLHOCTH

[IpakTrueckas
pabora

DK3aMeH

OLICHUBATh Ka4eCTBO CBOETO BKJIAZa
U KaXJOr0 ydYacTHHKa KOMaHIbl B
o0t pe3yabTar o
pa3pabOTaHHBIM KPUTEPUSIM

M34

BIIaJICTh
HaBBIKAMH
MO3HABATEJIbHON
pebnekcun  Kak
OCO3HaHMS
COBEpILIaEMbIX
nencTBuit u
MBICIIMTEIIbHBIX
IIPOLECCOB, ux
pe3yJIbTaTOB u
OCHOBaHHMIA,
rpaHull  CBOEro
3HAHUS u
HE3HAHUSI, HOBBIX
MO3HABATEJIbHBIX
3a7a4 U CpPEJCTB
WX JOCTH)KCHUS

[IpakTnueckas
paborta

DK3aMeH

CaMOCTOSITEJIBHO COCTABJIATH  IUIAH
pemieHust MPOOJIEMBI €  Y4ETOM
UMEIOIUXCS PECYyPCOB, COOCTBEHHBIX
BO3MOKHOCTEH U IPEANOYTCHUN

M39

BIIAJICTh
HaBBIKAMH
ITO3HABaTEIIbHOM
pedraekcun  Kak
OCO3HaHMS
COBEPIIIAEMBIX
NeUcTBUH u
MBICIUTEIBHBIX
MIPOIIECCOB, ux
pe3yabTaToOB u
OCHOBAaHHIA,
TpaHUI]  CBOETO
3HAHUS u
HE3HAHMS, HOBBIX
MTO3HABATEIIbHBIX
3a/1ad U CPEJICTB
UX JOCTHKCHUS

[IpakTuueckas
paborta

DK3aMeH

JaBaTb OUCHKY HOBBIM CUTYyallUsAM

M40

BJIQJICTh
HaBBIKAMU
OCO3HAHUS HOBBIX
MI03HABATEIIbHBIX
3aa4 U CPENCTB
UX JOCTHKCHHSI

[IpakTnueckas
pabota

DK3aMeH
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JienaTb OCO3HAHHBIN BbIOOp, | M42 | BnazseTh IIpakTrueckas OK3aMeH
apryMEHTHPOBATh ero, Opathb HaBBIKAMHU paborta
OTBETCTBEHHOCTb 32 PELICHHE MIO3HABATEIBbHOM
pedrmekcunm  kak
OCO3HAHHUS
COBEpULIAEMbIX
JEUCTBUN u
MBICITUTEIIbHBIX
IPOLECCOB,  HX
pe3ynbTatoB U
OCHOBaHHIA,
IPaHULl  CBOEro
3HAHUSA u
HE3HaHUS
OIICHUBATh MMPUOOPETEHHBIH OTIBIT M43 BJIAJIETh [IpakTnueckas DK3aMeH
HaBBIKAMHU paborta
MM03HABATEJIbHOMN
pedrmekcun  kak
OCO3HAHHUS
COBEpIIaeMbIX
JEUCTBUN 151
MBICITUTEJIbHBIX
IIPOLIECCOB,
HOBBIX
MO3HABATEIIBHBIX
3aJa4 U CpEeICTB
UX JOCTHXKCHHS
npeAMeTHbIX:
yMeHHe omnepupoBarh noHatusMu: | [11 UCIIOJIb30BaTh Pedepar OK3aMeH
ompejeNieHne, akcuoma, Teopema, npu pelieHun
CIIEJICTBUE, CBOWCTBO,  IPHU3HAK, CTEPEOMETPHUUECK
JI0Ka3aTeNbCTRO, paBHOCUJIbHBIE ux 3a1au
(bopMyIHPOBKH; yMEHHe TUTAHUMETPHUYECK
dbopmyIupoBaTh obOpaTHOE u e  (GakTel W
NPOTHBOIOJIOXKHOE  YTBEpPIKICHHE, METO/BI;
MIPUBOJIUTH MIPUMEPBI u PUBOIUTH
KOHTPIPUMEDHI, UCTIOJIb30BATh JI0Ka3aTelbHbIE
METOJI MaTeMaTH4eCKOW HHIyKIUU; paccyxaeHus B
IPOBOJIUTH JIOKa3aTeIbHbIe XO0ZIe  pelIeHHS
paccyXJeHus MpU pelleHur 3ajad, 3a1au
OLICHUBATh JIOTHYECKYIO
MPABUJIBHOCTh PACCYKICHUIM
yMEHHE omnepupoBarh moHATHAMHU: | [I12 pemartb Pedepar OK3aMeH
MHO>KECTBO, MTOJIMHO>KECTBO, npocTeiiime [IpakTuueckas
omepanMyd  HaJA  MHOXECTBAMHU; 3a/1a4u, pabora
yMEHHE HCHOIb30BaTh TEOPETHKO- CBSI3aHHbIE c
MHOXXECTBEHHBI  ammapaTr s HOHSATHEM
OMHCAaHUS pEabHBIX MPOIECCOB U MHO>KECTBa,
SBJICHUI TIPU PEIIEHUH 33]ad, B TOM MPUMCHSITh
yucie M3 JAPYyruxX  y4eOHBIX MHO>KECTBEHHBIH
PeIMETOB anmnapar JUISL
OMHCAHUSA
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peaIbHBIX

IIPOLIECCOB
yMEHUE omnepupoBarh moHsATUsAMHU: | [13 pemiartb [IpakTnueckas OK3aMeH
rpad, cBs3HBIN rpad, IepeBo, LMK, poCTeHIIne paborta
rpadp Ha  TUIOCKOCTH;  YMEHHE 3a/1a4u,
3aJaBaTh U  OIHUCHIBaTh  rpadsl CBSI3aHHbIE c
pa3IMYHBIMU criocobamu; NOHATHEM Tpada
MCIIOJNIb30BaTh Ipadbl NpU pElICHUU
3aj1a4
yMeHHe CcBOOOJHO  omepuposath | [14 peuathb [IpakTrueckas DK3aMeH
MOHSATUSMU: coueTaHue, npocTeuime pabora
MepPecTaHOBKa, YHCIO COYETaHMIA, KOMOHMHATOpPHBIE
YHCIIO NEPECTaHOBOK; OuHOM 3aa4l  METOAOM
HploToHa;  ymMeHHe  OpPUMEHATH nepedopa, a
KOMOMHATOPHbIE (akThI u TaKke c
paccyXAeHus Ui pelIeHus 3a1au HCIIOJIb30BaHUEM
M3BECTHBIX
dbopmyn
YMEHHE ONIepupoBaTh MOHATUAMHU: | IS5 BBIIIOIHATD Pedepar OK3aMeH
HATypaJbHOE YHCJIO, IEJN0e YHCITIO, apudmernueckux | [IpakTuueckas
OCTaTOK IO MOJAYJII0, PAllMOHAIIBHOE JICUCTBUMH, paborta
YHCIIO0, UPpAIMOHAJIBLHOE  YHCIIO, MPUMEHSS
MHOXECTBA HATypaJIbHBIX, IIEJIbIX, BBIYUCIUTEIbHBIC
paloHaNbHBIX,  JIEHCTBUTENIBHBIX yCTpoiicTBa
qHCell; yMEHHE HCII0JIb30BATh
MPU3HAKU AETUMOCTH, HAaUMEHBIIUN
o0mmii penuTens W HauOoJbIIee
oOmiee kpatHoe, anroput™M EBkmmna
IIpY pEUIeHUM 3aJay; 3HAKOMCTBO C
pa3IMYHBIMU MO3UIIIOHHBIMH
CUCTEMaMM CUUCIICHUS
yMeHHe cBoOOgHO  omepuposath | [16 HaXOAWTh [IpakTuueckas DK3aMeH
MOHSATUSMU: CTENEHb C  IEJBIM 3HaueHus KoOpHs | paboTa
MoKasaresieM, KOpPeHb HaTypajbHOU HaTypaJbHON
CTEIEHH, CTENEHb C PallOHAIbHBIM CTENEHH, CTEIIEHU
MoKazaresiem, CTETEHb c C palMOHAIbHBIM
JIEUCTBUTEIIbHBIM  (BEIIECTBEHHBIM) ToKa3arTejieM,
nokasarenem, Jorapudm  gucna; norapudma,
CUHYC,  KOCMHYC U  TaHIEHC UCIIONB3YSl  TIpHU
MIPOU3BOJIBHOTO YHUCIIA HEO00XO0IUMOCTH
BBIYUCIUTEIbHBIC
YCTPOMCTBA;
M10JIb30BaThCS
OLICHKOH u
NPUKUJIKOW  TIPH
MPAKTHYECKHUX
pacuerax
yMeHHe omepupoBath noHatusmu: | [17 MIPOBOJIUTH no | Pedepar DKk3aMeH
TOKJIECTBO, TOXJIECTBEHHOE dopmynam u | [IpakTrueckas
npeoOpa3oBaHue, ypaBHEHHE, paBUJIaM paboTta
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HEPaBEHCTBO, CUCTEMA yPaBHEHUHN U

npeoOpazoBaHus

HEPABEHCTB, PaBHOCHUIILHOCTD OYKBEHHBIX
YpPaBHEHUM, HEPABEHCTB M CHUCTEM; BBIPAYKCHHUI,
paloHaibHble, HPpPALUOHAIBHEIE, BKJIIOYAIOIIU I
noKa3aTeJbHbIE, CTETICHHBIE, CTETICHH,
norapudmuyueckue, paauKanbl,
TPUTOHOMETPUYECKHE  yYpaBHEHHMS, norapudmel u
HEPABEHCTBA U CHUCTEMbl; yMEHHE TPUTOHOMETpHYEC
peliaTth ypaBHEHHUs, HEPAaBEHCTBA U KHe byHKIUY;
CHUCTEMBl C TIOMOIIBIO PAa3IMYHBIX BBIUUCTISATh
NPUEMOB;  peliaTh  ypaBHEHUS, 3HAYCHUS
HEpaBeHCTBA U CHCTEMBl  C YHCIJIOBBIX u
napaMeTpoM; IPUMEHSTh YPaBHECHUS, OYKBEHHBIX
HEPAaBEHCTBA, WX CHCTEMbI IS BBIpaXXEHU,
peleHnsT MaTeMaTUYeCKUX 3a/1a4d U OCYILECTBIISAS
3a/1a4y U3 pa3IMYHbIX 00JIaCTeH HAyKU HEOOXOIUMBIE
U peabHON KU3HU MOJICTAHOBKU U
peoOpa3oBaHUs
yMEHHE onepupoBaTh HoHATHsIMHU: | [18 ctpouth rpaduku | [Ipakruyeckas OK3aMeH
rpaduk byHKIIMH, oOpaTHas W3YYEHHBIX paborta
GyHKUMSA, KOMMO3MIMA (YHKIHH, byHKIHMH,
TuHeMHas (yHKUuUs, KBaJpaTH4Has OIHCHIBATh o
byHKuMs, creneHHas (QYHKIHUA C rpapuky U B
LEJIbIM MoKazaresem, MPOCTEHIINX
TPUTOHOMETPHUYECKHUE byHKIMY, CITyJasix 1o
oOpaTtHbIe TPUTOHOMETPUIECCKHE bopmyne
byHKIUH, MoKasareabHast u MOBEJICHHE U
norapudmudeckas QyHKIIUN; YMEHHE CBOMCTBa
CTPOUTh rpaduKu GbyHKIMH; byHKIUI
BBITIOJHATH npeoOpa3oBaHus
rpa¢uKoB QyHKIUI
HCIIOJIh30BaTh rpaduku mpu | [19 ctpouth rpaduku | Pedepar DK3aMeH
W3y4YEHUU MPOLIECCOB u byHKIUI ¢ | IIpakTnueckas
3aBHCHMOCTEH, NMPU peuIeHUH 3aaad UCIIONIb30BaHuEeM | paboTa
U3 JApYrux Y4yeOHBIX TNPEIMETOB U amrmapara
3a]1a4 U3 peaybHOM KU3HU; BBIPAXKaTh MaTEeMaTUYECKOTO
dopMynaMu  3aBUCUMOCTH  MEXIY aHau3a;
BEJTMYUHAMU BBIUUCTISATH
TUTOILAH C
HCIIOJIb30BaHUEM
IepBOOOPA3HOU
yMeHHe omnepupoBaTh mnoHatusmu: | [110 HCCIIE/IOBATh [IpakTrueckas DK3aMeH
YEeTHOCTh (PYHKIIUH, TIEPUOJUYHOCTH byHKINH Ha | paboTa
byHKIMH, OTPaHUYEHHOCTh MOHOTOHHOCTb,
(YHKIIMH, MOHOTOHHOCTH (DYHKIIHH, HaXOAWTh
IKCTpeMyM (PYHKITUHU, HAanOOJIbIIee U HauOoNbIINE |
HaMMEHbIIIee 3HaueHHe (YHKIHUU Ha HaMMEHBIIINE
MIPOMEXYTKE, yMEHHE NPOBOAUTH 3HAYEHUS
uccnenoBaHue QyHKIUN byHKIHH,
CTPOUTH TpapuKH
byHKIUI C
HCIIOJIb30BaHUEM
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anmapara

MaTEeMaTUYECKOTO
aHaJIM3a
yMEHHME WHCIoib30BaTh cBovctBa | | [111 ctpouth rpaduku | Pedepar DK3aMeH
rpadpuku  QyHKIMHA [0S pelICHUS U3yUYCHHBIX [IpakTuyeckas
YpaBHEHUW, HEPABEHCTB U 3a/Jay C byHKIHiA, pabora
napaMmeTrpami; — HM300paxkaTb ~ Ha OINMCHIBATh o
KOOpPJMHATHON IJIOCKOCTH rpapuky u B
MHOXECTBA PEIICHUM YpPaBHECHMIA, IIPOCTEUIINX
HEPABEHCTB U UX CUCTEM ciIyJasix 1o
dopmye
MOBE/ICHUE u
CBOMCTBA
(b yHKINHA
yMeHue cBoOomHO  omepuponarts | [112 IIPUMEHSATH [IpakTnueckas OK3aMeH
MOHSATUSMH:  TIOCJIEIOBATEIBLHOCTb, dbopMyibI pabota
apudmMeTHuecKas nporpeccus, 3a/1aHus
reoMeTpuyecKas nporpeccus, apudmeTnyecKoin
0eCKOHEYHO yObIBaromas u
reoMeTpuyecKas MIPOrpeccusi; reOMeTPUYECKOM
yMeHue 3a/1aBaTh IIPOrpeccui,
MOCJIEI0BATEILHOCTH, B TOM YHCIIE C MOCJIEI0BATEILHO
MIOMOIIIBIO0 PEKYPPEHTHBIX (OPMYIT cTel
yMeHHEe omnepupoBaTh mnoHsTusMu: | [113 BBIYUCIIATH [IpakTuueckas DK3ameH
HENPEPBIBHOCTh byHKIHN, IpPOU3BOJHBIE U | paboTa
aCUMIITOTHI  Tpaduka  (yHKIHH, nepBooOpasHbIe
nepBasi M BTOpas INPOM3BOJHAs 3JIEMEHTAPHBIX
byHKIHH, T€OMETPUYECKUMA u byHKIHH,
¢u3nveckuif CMBICT TPOU3BOTHOM, UCIIONb3Ys
nepBoooOpasHasi, oTpeeIeHHbIN CIIpaBOYHbBIE
UHTETpa; yMEHHUE HaXOJUTh MaTepuaibl
acUMIITOTHI  Tpaduka  QyHKIUU;
YMEHHE BBIUUCIATH IPOU3BOJIHBIC
CYMMBI, MPOU3BEACHUS, YaCTHOTO U
KOMITO3UIIMK  (YHKIMHA, HAXOAUTh
ypaBHEHHE KacaTelbHOU K rpaduky
(yHKIIUH
YMEHHE HUCIOJIb30BaTh Npou3Boanyto | 1114 HCCIIEIOBATh Pedepar DK3ameH
JUI  UCCIIENOBaHUS (OYHKIWHA, IS byHKINN Ha | [IpakTHueckas
HAXO0X/ICHUS HAWIYy4IIero pelleHus MOHOTOHHOCTb, pabota
B TPUKIAIHBIX, B TOM 4YHUCIE HaXOAUTh
COILIMATTbHO-9KOHOMHYECKUX u HauOonbIIne U
buznecKkux 3aja4ax, TUISL HaMMEHBIIINE
OTIpeieNIeHUs] CKOPOCTHU U YCKOPEHUST; 3HAYCHUS
HAXOJUTh IUIOIMIAN U 00BEMBI PUTYP byHKIHH,
C TMOMOIIBI0 MHTETpajia; MPUBOAUTH CTPOUTH TpaduKu
pUMEPHI MaTEeMaTHIECKOTO byHKIMH c
MOJIETTUPOBAHUS c MOMOIIbIO HCIIOJIb30BaHUEM
Qg depeHInaIbHbIX ypaBHEHUN anmnapara
MaTEMaTUYECKOTO
aHaJIN3a;
BBIUUCTISITh
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IIomaiaun C

HCIIOJIb30BaHUEM
IepBOOOPA3HOU
yMeHHe omnepupoBaTh mnoHsTusmu: | 115 MIPUMEHSITh [IpakTrueckas DK3aMeH
KOMILJIEKCHOE YHUCJO, COMpPSHKEHHbBIC MareMaTuyeckuii | padora
KOMIUIEKCHBIE YHUCJIa, MOJYJIh U amnmapar
apryMeHT KOMIUIEKCHOTO  4YHCIa, JEHUCTBUSIM c
dbopMa 3amucu KOMIUIEKCHBIX YHCEN KOMIUIEKCHBIMU
(reomeTrpuueckas, YHUCJIaMH,
TPUTOHOMETPHUECKas u UCTIONB3YS
anredOpanyeckas,); YMETb bopmyItbI
MIPOU3BOIUTH apudmernyeckue
JIeUCTBUS c KOMILJIEKCHBIMH
YUCJIaM{;  MPUBOJIUTH  IPUMEPHI
MCIIOJIb30BAaHUS KOMILIEKCHBIX YHCE
yMEHHME omnepupoBaTh mnoHatusMu: | [116 MPUMEHSITh Pedepar DK3aMeH
cpenHee apuMETHUECKOE, MEIUaHa, dbopMyIBI K | [IpakTuyeckas
HauOoJIbIIEe u HauMEHbIIIee BBIYHCIICHUIO pabota
3HAUYeHMs, pa3Mmax, JAUcCHepcus, YHUCJIOBBIX
CTaHJapTHOE  OTKJIOHEHWEe  AJis XapaKTePUCTHK
OMMUCAHUsI  YHCIIOBBIX  JAHHBIX; COBOKYITHOCTEH
yMEHHE HCCJIEIOBATD CTaTUCTUYECKUX
CTaTUCTUYECKUE JaHHbIE, B TOM JTAHHBIX
qHclie ¢ IPUMEHEHUEM rpapuuecKux
METOZOB M BJEKTPOHHBIX CPEJCTB;
rpadguvecku HCCJIEI0BATh
COBMECTHBIE HAOIIOICHUS c
MOMOIIBIO IMarpaMM PacCeUBaHUS U
JIMHEMHOM perpeccun
YMEHHME  HaxoAuTh  BeposATHocTH | [117 BBIYUCIIATH B | Pedepar DK3aMeH
COOBITHIA c UCIIOJIb30BaHUEM IIPOCTEUIINX [IpakTrueckas
rpadUyecKux METOJ0B; NPUMEHATH CIIyJasix pabota
JUIsE  pemieHus  3amad - popmyIisl BEPOSITHOCTH
CIIOXKEHUS u YMHOKEHUS COOBITHIA Ha

BEPOSTHOCTEH, (OpMyTy MOITHOU
BepoaTHOCTH, (opmyny bepHymum,
KOMOUHATOpHBIE (PaKTHI U (HOPMYJIBI;
OLICHUBATh BEPOSITHOCTH pPEaJbHbIX
COOBITHH; yMEHHE  OIEpPHUPOBATH
MOHATUSAMM: CllydaiiHas BEJIMYMHA,
pacnpenenenue BEPOATHOCTEM,
MaTeMaTHYECKOe 0’XKHJIaHHE,
qucrepcus " CTaH/IapTHOE
OTKJIOHCHHE CIIy4YalHOW BEJIMYMHBI,
byHKIIN pacnpeneneHus u
IJIOTHOCTH PaBHOMEPHOTO,
[IOKA3aTeJIbHOIO M  HOPMAJbHOIO
pacrnpeieNeHN; YMEHHE
MCIIOJIb30BaTh CBOWCTBA M3YyYEHHBIX
pacmpeneneHnid 1 peleHus 3aaa4;
3HaKOMCTBO C MOHATHSIMHM 3aKOH
00JIBIINX qucen, METObI

OCHOBE IIOJCYETA
yuciaa UCXOJOB.,
MIPUMEHEHUS
dbopmyn
CJI0KEHUS u
YMHOXKEHHS
BEPOSATHOCTEMN
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BBIOOPOYHBIX HCCIIEIOBAHUI; YMEHUE
IIPUBOJUTh IPUMEPBI IPOSBIICHUSA
3aKOHa OOJIBIIMX YHCEN B IPUPOIHBIX
U OOLIECTBEHHBIX SIBICHUSIX

YMEHHE ONEpUPOBATH IOHATUAMU:
TOUKa, npsMas, IJIOCKOCT,
IIPOCTPAHCTBO, OTpPE30K, ayd,
IJIOCKUI yroj, ABYTPaHHBIM Yrou,
TpEeXTPaHHbII yrolL,
HepeceKaroIyecs, napauienbHble U
CKpEIINBaIOIINECs IIpsIMBIE,
napajieIbHOCTh u
NEPNEHIUKYJISAPHOCTh  MPSAMBIX U
IUIOCKOCTEH, yTroJl MEXIy MPSIMBIMH,
YTOJI MEXAY NPSIMON M IIOCKOCTHIO,
yrojl MeXAy IJIOCKOCTAMHU; YMEHHE
WCIIOJIB30BaTh IPU PELICHUU 3ahad
u3yuyeHHble (aKThl U TEOpPEMbI
IUIAHUMETPUM; YMEHHME OLIEHUBATh
pa3sMepbl 0OBEKTOB B OKpY’KaIOLIEM
MUDE; yMEHHE OIIepupOBaThH
HNOHATUSAMM: MHOTOTPAaHHUK, CEYEHUE
MHOT'OTPaHHUKA, NPaBUIIbHBIN
MHOI'OI'PaHHMK, NpH3Ma, MUPAMUAA,
¢durypa U MOBEpXHOCTH BpALICHUS,
OWIUHApP, KOHyc, mmap, cdepa,
pa3BepTKa IMOBEPXHOCTH, CEYEHHUS
KOHyCa M IWJIMHJpA, NapajjelbHble
OCH WJIM OCHOBAHUIO, CEUEHUS 11apa,
IUIOCKOCTb, ~ Kacarolasicsi  cgepsl,
LWIMH]pA, KOHyCa; YMEHUE CTPOUTH
CEUYEHHE MHOTOTPAHHUKA; YMEHUE
n300pakaTb ~ MHOTOTPAaHHHKH U
MOBEPXHOCTHU BpAIlICHHUs, UX CEUCHUS
B TOM 4YHCI€ C  IOMOILIBIO
AIIEKTPOHHBIX  CPEACTB;  yMEHHE
IIPUMEHSITh CBOICTBa
F€OMETPHYECKUX duryp,
CaMOCTOSITENIbHO  (OPMYJIMPOBATH
ONpefeNieHus U3y4aeMbIX  (QUryp,
BBIIBUTaTh TUIIOTE3bl O CBOMCTBAaX U
MpU3HAKaX TE€OMETPHUUECKUX (QUryp,
000CHOBBIBAaTh MJIM ONPOBEPraTh MX;
yMEHHE MPOBOJUTH KIACCUPHUKALIUIO
buryp mo paziaMyHBIM TpPU3HAKaM,
BBITIOJIHATH HE0OX0IUMbIE
JIOTIOJTHUTEIIbHBIE IOCTPOCHHUS

IT18

UCTIOJIb30BaTh
npu peleHUH
CTEPEOMETPHUUYECK
1794 3a1a4
TUTAHUMETPUYECK
e  (GakTel W
METO/IBI;
NPUBOJIUTH
JIOKa3aTebHbIe
paccyKIeHus B
XOJIe  pelleHus
3a1a4

[IpakTnueckas
paborta

DK3aMeH

yMEHHE CBOOOJHO  ONEPUPOBATH
MOHSATUSMH:  TUIOIMIAAs  (DUTYPBI,
obbeMm (Qurypsl, BeTWYMHA YIJIa,
paccTosiHue OT TOYKH JI0 TUIOCKOCTH,
paccTOsHUE  MEXKAY  NPSMBIMH,

I119

BBIYHCIIATH
IJI0Ia a1 u
00BEMBI
MPOCTPAHCTBEHH

BIX (UTYDP

[IpakTrueckas
pabota

DK3aMeH
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paccTosiHue MEXIy IUIOCKOCTSIMH,
IUIOIAAb chepsl, IUIOIIAAb
HOBerHOCTI/I HI/IpaMI/II[BI, HpI/I3MbI,
[WIMHIPa, KOHyca, MIapa; yMCHHE

HAaXOJUTh  OTHOIIEHHE  O0BEMOB

MOJ00HBIX (DHUTYP

yMeHHE onepupoBarth noHATHAMHU: | [120 UCIIOJIB30BaTh Pecdepar OKk3aMeH
JBIKEHHE, MapaljieIbHbII TepeHoc, npu pemenuu | [Ipaktuueckas
CUMMETpUA Ha IUIOCKOCTH M B cTepeoMeTpHuueck | pabora
MIPOCTPAHCTBE, MOBOPOT, ux 3a1a4u
npeoOpa3oBaHUs no1oous, MJIaHUMETPUYECK

mo00HbIe (PUTYPHI B TIPOCTPAHCTBE; e  (GakTel W

YMEHHME paclio3HaBaThb paBHbBIE U METO/IBI;

nmogo0HbIe (DUTYpPBI, B TOM YHCJIE B MPUBOJNTH

IIPUPOJIE, HCKYCCTBE, ApXUTEKTYpE; JI0Ka3aTeNbHbIE

yMEHHe HCIOJIb30BaTh paccyxaeHus B
TEOMETPUUECKUE OTHOILIEHHUS; X0J€  pelleHus

HaXOJUTh reoMeTpuyYecKue 3a1a4

BEJIMYMHBI ([UIMHA, YTOJI, IUIOIIAMb,

00beM) TMpU pEmIeHWH 3a1ad 3

JIpyTUX Yy4eOHbIX NpPEIMETOB MU U3

peaTbHOM KU3HU

yMeHue cBoboaHO  omepuposath | [121 pemars [IpakTnueckas OK3aMeH
MOHSTUSMU: MPSIMOYTOJIbHAS npocTeiiime pabora
cucrTema KOOpJMHAT, BEKTOD, 3a/1a4u B

KOOpJMHATBl TOYKH, KOOPJIWHATHI KOOpAMHATaX, Ha

BEKTOpa, cyMMa BEKTOPOB, BEKTODBI.

MPOU3BEIEHNE BEKTOpa Ha YHCIIO, Brrancnsath

pas3iio)keHHe BeKTopa 1o 0Oasucy, OnpeAenuTeny 2

CKaJIsipHOE MIPOU3BEICHNE, U 3 OpsIKOB

BEKTOPHOE  IPOU3BENEHHUE,  YIoil

MEXIy BEKTOPaMH; yMeHHe

UCIIOJIb30BaTh BEKTOPHBIN u

KOOpPJMHATHBIN METOJ JJIsl PelleHus

F€OMETPUUYECKUX 3aJad M 3a4ad u3

JIpYTUX y4eOHBIX MIPEeIMETOB;

ONEpUpPOBaTh MOHATHAMH: MaTpuLa

2x2 u 3x3, onpenenuTenab MaTPUILbI,

reOMETPUYECKUN CMBICJII

onpeaeuTeNs

YMEHHE MOJEIUpPOBaTh peanbHble | [122 UCIIOJIB30BaTh Pedepar OK3aMeH
CUTyalldd Ha fA3bIKE MaTEeMaTHKH; matematuueckuid | [TpakTuueckas
COCTaBJISITh BBIPAKEHUS, YPABHEHUS, anmnapar npu | pabora
HEpPaBEHCTBA M MX CHCTEMBbI IO MOJIEJTUPOBAHUU

YCIOBUIO  3a/aud,  MCCIEA0BaTh peanbHbIX

MOCTPOCHHBIE MOJIETT! c MIPOLIECCOB

UCTIOJIb30BaHUEM amIapara ajareopsl,

HUHTEPIPETUPOBATH MOJTyYEHHBIH

pe3yJIbTaT; CTPOUTh MATEMATUYECKUE
MOJEIN c MTOMOILIBIO
T€OMETPUUECKUX TOHATUHI u
BEJIMYUH, PEIIATh CBA3aHHBIE C HUMHU
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MNPAKTUYCCKUC 3aaavdu; COCTaBJIATH

BEPOSITHOCTHYIO MOJEIIb u
UHTEPIPETUPOBATH IIOJTyYEHHBIN
pe3yabTaT; pemarb  [PUKIATHbIC
3aa4u CpelcTBaMu

MaTEMaTHYECKOTO aHaJIh3a, B TOM
YHUCJIC COIMATBHO-3KOHOMHUYECKOTO
1 pU3HIEeCKOro XapakTepa

yMEHHE BBIOMpPATh  MOJXOMSIIMNA
W3YYEHHBbI METOJA i pelIeHus
3aJau; [OHMMAaHHME 3HAYUMOCTHU
MaTE€MAaTUKU B U3YYEHUHU MTPUPOTHBIX
U OOIIECTBEHHBIX IMPOLECCOB U
SABJICHUM; yYMEHHE pPaclO3HaBATh
IIPOSIBJIEHUE 3aKOHOB MAaTEMaTUKU B
HUCKYCCTBE, YMEHHME  INPUBOJIUTH
IIPUMEpBI MaTEMaTHYECKHUX
OTKPBITUA POCCUMCKOM U MHPOBOM
MaTE€MaTUYECKOU HayKH

I123

IMOHUMATh:
3HAYCHHE
MaTeMaTHYEeCKOM
HayKH IS
peuieHus  3ajaad,
BO3HUKAIOIMINX B
TEOPUH n
MPaKTHUKE;
MpUMEHEHNE
METOJIOB K
aHaJIu3y n
HCCJICTOBAHUIO
MPOLIECCOB n
SIBIICHHI B
pUpoe n
o011ecTBE

Pedepar
[IpakTuueckas
paborta

DK3aMeH
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