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Pabouas nporpamma yueOHOM JUCIUIUIMHBI pa3paboTaHa Ha OCHOBE:

e @enepalbHOTO TOCYAApCTBEHHOTO O00pa30BaTENbHOIO CTaHAApTa CpeIHEro OOIIero
obopazoBanus (manee DIOC COO), yTBEepKIACHHOTO MpHKa3oM MUHUCTEpPCTBA
obpazoBanus 1 Hayku P® ot 17 mas 2012 roga Ne 413 ¢ u3MeHEHHUSIMH U JIOTIOJTHEHUSIMU
ot 29 nmexkabpst 2014 r., 31 mexabps 2015 r., 29 urons 2017 r., 12.08.2022 r. Ilpuka3
Ne732; 18.05.22 Ne 340.

e  denepanpHOro roCyAapCTBEHHOTO 00pa3oBaTeNHLHOTO CTaHJapTa CpeIHero
npodeccuonansuoro oopazopanus (ganee I'OC CIIO) mo npodeccun 08.01.28 Macrep
OTJICTIOYHBIX CTPOUTEIBHBIX U JCKOPATUBHBIX PadOT

o @enepanbHO 00pa30BaTENBHON MPOTPAMMBI CpeaHETro o0IIero obpa3zoBaHus (nanee —
®OIT COO), yrBepxaennoit [1pukazom muHHCTEpcTBa npocBemenus PO ot 18.05.2023 r.
Ne 370;

o ®depnepanbHOl paboyeit mporpamMmel 1o yueoHomy npeamety OJ1Y.04 «MaremaTtukay;

e Pa6oueii nporpammsl Bociiutanus [ BIIOY MO UTTpuC;

e Y4eOHOrO IUIaHa 1O CIEeUATEHOCTH;

e c yuerom [IpumepHoii mporpammsl 001e00pazoBarenbHoN yueoHou qucuumiuasl OJ1Y.04
«Marematuka» TUTSt npodeccHoHaTEHBIX o0pa3oBaTeNbHBIX OpraHu3anuit
(PexomennoBannoit ®I'bOY  AIIO  HuctuTyT pa3Butus  NpoQeccruoHaIbHOIO
obpazoBanus» (OPI'BOY «UPIIO»), yrBepxknenHoil Ha 3aceganuu CoBeTa MO OIEHKE
CONIEp’)KaHUsl W KauecTBa MPHUMEPHBIX pabouux mporpamMm o001e00pa3oBaTeNbHOTO U
couuanbHo-ryManuTapHoro 1ukioB CIIO, [Iporokon Ne 14 ot 30 nos6ps 2022 r.).

SBnsiercsa yactbro OIIOIT o6pazoBaTenbHON OpraHU3aIIH.

Pa3zpaboruuk:
Opnosa 1.B., npenonaBaTens 061eo0pa3oBaTeIbHbIX JUCIUIUIMH

Paccmotpena u onobpena Ha 3acenanun JIK
ITporoxoin Ne 9

oT «28» mas 2024 r.
[Ipeacenarens ALK
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1. MACHOOPT MPOT'PAMMBI YYEFHOM JUCIHUILIMHBI OJY.04 MATEMATHUKA

1.1. O0J1acTh NpMMEHeHHUs POTrPaMMBbI
[Iporpamma oOmeoOpazoBarenbHol  ydeOHOM mucnmmumabel  OJIY.04  Maremaruka

OpefHa3HaueHa JUIs M3Y4YEeHUs MaTeMaTuKu B  TNPO(ECCHOHANBHBIX  00pa3oBaTEIbHBIX
opraumzanusx CIIO, peanusyrommx 00pa3oBaTelNbHYIO MPOTPaMMy  CpEIHEro  OOIIero
00pa3oBaHUs B MpeJiesiaX OCBOCHUSI OCHOBHOM Mpo(heccCHoHanbHONW 00pa3oBaTeIbHON MPOrPaMMBI
MOJIrOTOBKH KBAIM(UIMPOBAHHBIX paboumx, cimyxkamux (OITOIT TIIKPC) na 6a3ze ocHOBHOTO
obmero oOpazoBanmsi 1o mnpodeccun 08.01.28 Mactep OTHCIOYHBIX CTPOUTEIBHBIX U
JEKOPAaTUBHBIX paboOT

1.2. Hean u niiaHupyemMble pe3yabTAThl 0CBOEHHS U CHUIIITUHBI
1.2.1. Hesu u 33124 AMCHUIIMHBI:

Lenb: ocBoeHHe 00yJaroImMMHCS coaepkaHus «MaremMaTtuka» U TOCTH)KEHUE Pe3yJIbTaToB
ee u3ydeHus B coorBercTBuH ¢ TpeboBanusiMu OI'OC cpemnero obmiero obdpazosanus (COO) ¢
ydeToMm npodeccuonanbHoi HanpasiaeHHoctu OI'OC CIIO

1.2.2. IlnanupyemMblie pe3yabTaThl OCBOEHHUsI 00IIe00pa30BaTeJbHONH TUCHUILUIMHBI B
cootBercTBUH ¢ PI'OC CIIO u Ha ocuoBe ®I'OC COO

Ocoboe 3HaueHne JUCUUIUIMHA UMeeT npHu popmupoBanuu u passurun OK u I1K
[IpaxTuueckas peanu3alys LeJIU U 3a/1a4 BOCIIUTAHUS HA YUEOHBIX 3aHATUSAX OCYIIECTBIISIETCS B
paMKax ClIeAyIOIIHUX HallpaBJIeHUH BOCIIUTATEIbHON paboThl 00pa30BaTEIbHOIO YUPEIKICHHS:
Monayns | I'paxnanckoe
Monyns 2 Ilarpuotnyeckoe
Monyib 3 JlyXOBHO-HPaBCTBEHHOE
Monynb 4 DcteTnueckoe
Moayns 5 duznueckoe
Monyns 6 IlpodeccronanbHO-TPYI0BOE
Monynps 7 Dkonoruueckoe
Monynb 8 LleHHOCTH Hay4HOTrO TO3HAHUS



O0mue KOMNeTeHI NN

IInanupyemble pe3yJibTaThbl 00y4eHHs

O6mue!

JucuMIIaHApPHbIE?

OK 01 Beibupats ciocoOs!
pereHus 3aaa4 npoecCuoHaTbHON
esITeIbHOCTH MPUMEHUTEIBHO

K Pa3JIMYHbBIM KOHTCKCTaM

- TOTOBHOCTh K TpYyJdy, OCO3HaHWE IICHHOCTH MAacTepCTBa,
TpyI0II00HE;

- TOTOBHOCTh K aKTUBHOM JEATEIHHOCTH TEXHOIOTHYECKON H
COLIMAJIbHON HANpPaBICHHOCTH, CTIOCOOHOCTh WHUIIMHPOBATD,
[JJAHUPOBATh M CaMOCTOSITEJILHO  BBIMOJIHATH — TaKYIQ
e TeIbHOCTD,

- UWHTEPEC K pa3IuYHbIM cdepaM NpodhecCHOHATBHOH
e TeIbHOCTH,

OBajicHue YHUBEPCAIbHBIMU YUCOHBIMH MO3HABATEIBHBIMU]
IEICTBUSIMHU

a) 0a30BBIC JTOTHICCKUE TCHCTBHS:
- CaMOCTOSITeJIbHO (QOPMYJIMpPOBaTh M aKTyaJU3UPOBATH)
Mpo0IeMy, paccMaTpUBaTh €€ BCECTOPOHHE;

- yCTAQHABIUBATH CYIICCTBCHHBIA NMPHU3HAK WM OCHOBAHWS
U1 CpaBHEHHMS, KilacCu(DUKaIUU U 0000IIEeHUS;

- ONpEJCNATh LEIH JEATeIbHOCTH, 3a/1aBaTh MapameTphbl H

KpUTEPUU UX JOCTHIKEHHUS;

- BBUSIBISITH  3aKOHOMEPHOCTM U IPOTUBOPEUYUsT B
[pacCMaTpPUBAEMBIX SIBIICHUSAX;

- BHOCUTb KOPPEKTUBBI B J€ATEJIbHOCTb, OILIEHUBATH
COOTBETCTBUE pE3YyJIbTATOB LEJAM, OLEHHUBAaTh PHUCKHU
MOCJICICTBUHN IEATCILHOCTH;

- pa3BUBaTh KpPEATUBHOE MBIIUIEHUE TMpPU PEUICHUU

-BJIa/IETh METOJAMU 10Ka3aTeIbCTB, AJITOPUTMAMH PELICHUS 3a/1a4; yMEHHUE
(hopMyIHpOBaTh ONpeeNICHHsI, aAKCHOMBI U TEOPEMBI, IPUMEHSITD X,
[IPOBOJUTE AOKa3aTeIbHbIE PACCYKACHHS B XO/I€ PEIlIeHH 3a1ay;

- YMETh OIIEpUPOBATH TTOHATUSMH: CTETIEHb YUCIIa, JOTapu(M YnCIIa; yMEHHE
BBITTOJTHATH BEIYUCICHHE 3HAUCHUN 1 ITPpeoOpa3oBaHMs BBIPAKSHHN CO
CTETICHSIMH U JIOTapu(MaMu, TpeoOpa3oBaHus APOOHO-pAIIHOHAIBHBIX
BBIPAKCHU;

- YMETh OIIEpUPOBATH OHATUSAMU: PalliOHANbHBIE, HPPALIHIOHAJIbHBIE,
MoKa3aTenbHbIe, CTETICHHBIE, JJorapu(MUIecKre, TPUrTOHOMETPHUECKIE
YpaBHEHHSI M HEPABEHCTBA, UX CUCTEMBI;

- YMETh OIIEPUPOBATH NOHATUAMU: (PYHKIMS, HENIPEepbIBHAS QYHKUNS,
POM3BOIHAS, TIEPBOOOPa3Has, ONpeIeIeHHBIN HHTETPANT;, YMETh HAXOIUTh
[TPOM3BOHBIE HIIEMEHTAPHBIX (PYHKIMIA, NCHIOJB3YS CIIPABOYHBIE
MaTepHabl; HCCIEA0BATh B IPOCTEHIINX ciydasx (pyHKIMN Ha
MOHOTOHHOCTb, HAXO/IUTh HAUOOJBIINE U HAMMEHbBIITNE 3HAYCHUS (QYHKIINA;
CTpOUTH rpa)iKi MHOTOWIECHOB C MCIIOJIB30BAaHUEM alapara
MaTeMaTHYEeCKOTO aHAIN3a; IPUMEHSTh IPOU3BOTHYIO TIPH PEIICHUN 3a/1a4
Ha IBI)KEHHE; PellaTh MPaKTUKO-OPUEHTHPOBAHHbIC 33a4l HAa HauOOoJIbIINe
1 HAMMEHbLINE 3HAUCHHS, Ha HAXOX/IEHUE ITyTH, CKOPOCTH U YCKOPEHHUS;

- YMETh OIIEpUPOBATH TIOHATUSMU: PAllMOHATbHAS (QYHKIHSI, TTOKa3aTelbHast
¢dbyHKUUS, cTenieHHas QyHKUuS, Jorapudmuueckas GyHKIH,
TpUTOHOMETpUYecKue QYHKIMK, 0OpaTHBIE QYHKITUH; YMEHHE CTPOHUTH
rpad UK U3yYeHHBIX QYHKIHA, UCITOIB30BaTh rpadUKH MPH U3yUIESHUH

! Vka3pIBaloTCS TMYHOCTHBIE M METaNpeaAMeTHEIE pe3ynsTaTel n3 ®IOC COO (B mocneaueii pepakiuu ot 12.08.2022) B oTriaroasHoii popmMe, GopMUpyeMble 06I1e00pa30BaTENBHOI

JIUCIUAIIINHON

2 JluciunmHapHbIe (IIpeaMETHBIE) PE3yIbTaThl YKA3bIBAIOTCS B COOTBETCTBUH C MX MONHBIM nepeuneM 8o ®TOC COO (B mocnexnneit penaxiuu ot 12.08.2022




PKU3HEHHBIX ITPOOJIeM
0) Oa30BbIE HCCICNOBATESILCKUC ACHCTBUS:

BIIAJIETh HABBIKAMH  y4eOHO-HCCIIENOBATENBCKON U

HpOGKTHOﬁ ACATCIIBHOCTHU, HAaBbIKAMU PA3PCHICHUA r[po6neM;

BBISIBIISITH ~ NPUYMHHO-CIICICTBECHHBIC CBA3U U
AKTYaIM3UPOBaTh 337ady, BbIIIBUIATh THIIOTE3Y €€ PELICHHS,
HAaXOAUTh  apryMEHTBl  JUId  JIOKa3aTelbCTBa  CBOMX
YTBEp)KICHUH, 3aJaBaTh apaMeTpbl U KPUTEPUH PELICHUS;
- aHAJM3MPOBATH IOJNYUYCHHBIE B XONE€ PELICHUS 3ajauy]
[pe3yNbTaThl, KPUTHUYECKU OIIEHHBATh HX JOCTOBEPHOCTH,
[IPOTHO3UPOBATh U3MEHEHNE B HOBBIX yCIIOBUSX;

yMeTI) HCpCHOCI/ITB 3HAHUA B HO3HaBaTCHLHyIO 51
[PAKTHYECKYIO 00JIACTH KHU3HEACATEIbHOCTH;

- YMETh WMHTEIPHPOBATh 3HAHHS M3 PA3HBIX MPEAMETHBIX]
00J1acTel;

BBIIBUTaTb HOBBIE MJIEH, NIpPEeAIaraTb OPUTMHAIbHBIC
[10JIXO/Ibl U PEIICHUS;
M CIIOCOOHOCThL HMX HCIHOJIB30BaHUS B I103HABATEIBHON H

COI.IPIaJ'IBHOfI IMPAaKTUKE

MPOLIECCOB U 3aBUCHMOCTEH, IPU PELICHUH 33/1a9 U3 JPYTHX yIeOHBIX
MPeIMETOB U 3a/1a4 U3 peallbHOM JKU3HH; BBIpakaTh GopMyIaMu
3aBICHMOCTH MEXIy BeIHINHAMU;

- YMETh peliaTh TEKCTOBBIC 3a/1a4H PAa3HBIX TUIIOB (B TOM YHMCIIE Ha
MPOLICHTHI, IOJK U YaCTH, HA IBWKECHHUE, padOTY, CTOMMOCTh TOBapOB U
YCIIyT, HAJIOTH, 3a/1a4 U3 00JIaCTH yIPABICHHS JINYHBIMUA M CEMEHHBIMU
(bUHAaHCAMM); COCTABIISATh BHIPAKECHNUS, YPaBHEHHSI, HEPABEHCTBA U HX
CHCTEMBI 110 YCJIOBHIO 33a4H, HCCIIEIOBATh MOIyYSHHOE peleHue U
OLICHWBATh MPaBIONIOA00OHOCTD PE3yJIbTaTOB;

- YMETh OIIEpUPOBATH MOHATUSMHU: CpeHee apuPpMeTHIECKOe, Me1aHa,
HanOOoJIbIIICe U HAaMMEHBIIee 3HAUCHHS, pa3Max, TUCIICPCHs, CTAaHIapTHOE
OTKJIOHEHHE YHCIOBOTO HA0OPa; YMETh U3BJIEKAaTh, HHTEPIPETHPOBATh
MH(GOPMAITUIO, IPEICTABICHHYIO B TA0NHIIaX, HA IUAarpaMMax, Tpadukax,
0Tpa)KaIoOIIy0 CBOMCTBA PEAbHBIX MPOIIECCOB M SIBICHUIT; IPEACTABIATH
MHQOPMAIUIO ¢ TOMOIIBIO TAaOJIHII U JUarpaMM; UCCIIEI0BATh
CTaTHCTHYECKUE JJAHHBIE, B TOM YHCJIE C TPUMEHEHHEM IpaduiecKux
METO/IOB ¥ DJIEKTPOHHBIX CPEJICTB;

- YMETh ONEpHPOBATh MOHATHAMU: CITyYaiHBIN OIIBIT M CITy4aliHOE COOBITHE,
BEPOATHOCTh CIY4aifHOTO COOBITHS; YMEHUE BEIYHCIISATH BEPOSITHOCTD C
MCTIOJIb30BaHHEM TPaQUIECKUX METOIOB; MMPUMEHSTH (HOPMYJIBI CIIOKEHUS H
YMHOXEHUSI BEpOSITHOCTEH, KOMOMHATOPHBIE (PAaKTH i (OPMYJIBI ITPU
PCHICHUH 3a1a4; OLICHUBATL BEPOATHOCTU PCAJIBHBIX CO6LITHﬁ; 3HAaKOMCTBO
CO CJ'[y‘-IafIHBIMH BCIMYMHAMH,; YMCHUC NTPUBOAUTD IIPUMEPHI ITPOABIICHUSA
3aKOHa OOJIBLIMX YHCEN B PUPOAHBIX M OOILECTBEHHBIX SBICHUSX;

- YMETb OIICpUPOBATH MMOHATUAMMU: TOUYKA, IIpsAMasi, IJI0OCKOCTb,
[IPOCTPAHCTBO, IBYTPAHHBII YT0Jl, CKPEIMBAIOLINECS TIPSIMBIE,
MapauICIbHOCTE U NEPIICHAUKYIAPHOCTD MPAMBIX U HHOCKOCTeﬁ, yroia
MEXKy MPSAMBIMH, YTOJ MEXY NPSIMON U IUIOCKOCTBIO, YTOJI MEXAY
[IOCKOCTSIMH, PACCTOSIHUE OT TOUYKH JI0 TUIOCKOCTH, PACCTOSIHUE MEXKITY
MPSIMBIMH, PACCTOSIHUE MEKIY TUIOCKOCTSIMH; YMEHHUE UCTIONIb30BaTh IPH
[pELLICHNUN 3a/1a4 N3yUeHHbIE (PaKThl M TEOPEMBI IUIAHUMETPUH; YMEHHE
OLICHUBATH pa3Mepbl 00BEKTOB OKPY>KAIOLIETO MHPAa;




- YMETh OIIEPUPOBAThH IOHSITHUIMHI: MHOTOIPAaHHUK, CEYEHNE MHOTOIPaHHHKA,
KyO, mapaJuleNnenure], npusMa, MupamMuaa, Gurypa 1 HoBepXHOCTb
BpalleHys1, TWINHAP, KOHYC, map, cdepa, ceueHust GUrypsl BpalieHus,
MIOCKOCTb, Kacaromasicst cepsl, IUIMHAPA, KOHYCAa, TUIOMAAb TOBEPXHOCTH
MUpaMUJIBL, TIPU3MBI, KOHYCA, IIUHIPA, IIomaas chepbl, 00beM Kyoa,
[IPSMOYTOJIBHOTO TTapajuleNienuIea, TUpaMuIbl, IPU3MBIL, IIMIHHIPA,
KOHYycCa, I1apa; yMeHHe U300pakaTh MHOTOTPAHHHUKH U TIOBEPXHOCTH
BpALCHHUS, UX CEYEHUS OT PYKH, C IOMOLIBIO YEPTEKHBIX HHCTPYMEHTOB U
PJIEKTPOHHBIX CPENICTB; YMEHHUE PACIIO3HABATh CHMMETPHIO B IPOCTPAHCTBE;
YMEHHE paclio3HaBaTh MPaBUIIbHbIE MHOTOT PaHHUKH;

- YMETh OIIEPUPOBATH IOHITUSAMU: JBI)KEHHE B IPOCTPAHCTBE, MOA00HBIE
(Urypsl B IPOCTPAHCTBE; UCIIONB30BATH OTHOIICHHUE TUIOMIAAEH
MMOBEPXHOCTEHN 1 00HEMOB TIOJJOOHBIX (PUTYp TPU PEIICHUH 33729,

- YMETb BBIYMCIIATE T€OMETPHUUECKUE BETUIHMHBI (IIMHA, YTol, IUIOIIAaAb,
00BeM, TIIONIA b IOBEPXHOCTH ), HCIIONB3YS N3yUeHHBIE ()OPMYIIBI U
METObI;

- YMETh OIIepUPOBATh MOHATHAMHU: MIPSIMOYTOJIbHAS CHCTEMa KOOPAKHAT,
KOOPIMHATHI TOYKH, BEKTOP, KOOPAMHATHI BEKTOPA, CKAJSIPHOE
[POM3BEIEHHE, YTOJI MEKAY BEKTOpPaMH, CyMMa BEKTOPOB, IIPOU3BEIICHIE
BEKTOpa Ha YUCIIO; HAXOJUTh C TOMOIIBIO N3YYCHHBIX (HOPMYI KOOPAWHATEI
CepeAMHBI OTPE3Ka, PACCTOSIHUE MEKAY IBYyMs TOUKAMHU;

- YMETb BBIOMPAThH TOAXOISIINA N3yUYSHHBIH METOJ JJISl peIlieHHs 3a1a4H,
[pacrio3HaBaTh MaTeMaTH4eckue (PakThl 1 MAaTEMATUIECKHE MOJIEITH B
[IPUPOAHBIX U OOIIECTBEHHBIX SBJICHUSX, B HCKYCCTBE; YMEHUE PUBOAUTH
[IpUMEPBI MATEMATUYECKUX OTKPBITHIM POCCUMCKON U MUPOBOU
MaTeMaTHYECKOH HayKH.

- YMETh OTIepUPOBAThH MOHATHAMH: OIpE/eNIeHHe, aKCHOMa, TEOpeMa,
CJIeZICTBUE, CBOWCTBO, IPU3HAK, JOKA3aTEIbCTBO, PABHOCUIIbHBIE
(hopMyITHPOBKY; YMEHHE (POPMYIUPOBATH OOPATHOE U MPOTHBOMOIOKHOE
YTBEpP)KIEHUE, IPUBOAUTH IPUMEPBI U KOHTPIIPUMEPEI, HCIIOIb30BATh METO]
MaTeMaTHYECKOW MHAYKLNH; POBOJUTH JOKa3aTENbHBIE PACCYKIACHUS IIPH
[PEIIEHNH 33/1a4, OLIEHUBATh JOTMUYECKYIO IPAaBUIBHOCTh PacCyKIEeHUl;




- YMETh ONEpHPOBATh OHATHAMHI: MHOKECTBO, TIOZIMHOKECTBO, OTIEPALIUH
Ha/ MHOKECTBAMM; YMEHHE HCIIOIB30BaTh TEOPETHKO-MHOKECTBEHHBIN
anmapaT I OTMCAHUS PEATbHBIX IPOIECCOB M SABJICHUI PU PELIICHUH
3a7a4, B TOM YMCIIE U3 IPYTUX y4eOHBIX IPEIMETOB;

- YMETh ONIEpUPOBAThH OHATUSAMU: I'pad), CBA3HBINA rpad, AepeBo, LUK, Tpad
Ha TUIOCKOCTH; YMEHHE 33/1aBaTh U OMMCHIBATE rPpadbl pa3sInIHbIMA
crioco0aMHu; UCTIONB30BaTh Tpadbl IpH PelIeHUH 3a1ay;

- yMETb CBOOOJTHO OTIEPHPOBATH MOHATHAMH: COUYETaHHUE, IEPECTAHOBKA,
YUCIIO COYETAaHU, YHICIIO MIEPEeCTaHOBOK; OMHOM HbroTOHA; yMeHue
MPUMEHATh KOMOMHATOPHBIE (DAKTHI M PACCYXKACHUS JJIsl pEIICHHs 3a/1ay;
-yMETb OIIEPUPOBATH MOHATUSAMHU: HaTYpaIbHOE YHCIIO, IIEJ0€ YHCIIO,
0CTaTOK MO MOAYJIIO, PAallHOHATIBHOE YHCII0, UPPAIIHOHATBHOE YHCIIO,
MHO>KECTBA HATYPAJIbHBIX, [EIIBIX, PAIIMOHATIBHBIX, ACHCTBUTEILHBIX YUCEIT;
YMEHHE HCIOIB30BaTh MIPU3HAKH JICTUMOCTH, HAMMEHBIINH OO
enuTeNh 1 HauMeHbllee o0lee KpaTHoe, aropuT™ EBkina mpu penieHun
3a/1a4; 3HAKOMCTBO C PA3JIMYHBIMHU ITO3HIIHOHHBIMU CUCTEMaMH CUUCIICHUS,
- yMeTh CBOOO/IHO OTIEPUPOBATH MOHSATHSIMU: CTEIICHB C IIEJIBIM ITOKa3aTeNeM,
KOPEHb HAaTYPaJbHOH CTETICHH, CTENICHb C PAallHOHAIEHBIM MIOKa3aTeleM,
CTETICHB C JACHCTBUTEIBEHBIM (BEIIECTBEHHBIM) TIOKa3aTeNeM, JIorapuhm
YKCia, CHHYC, KOCHHYC M TAHT'€HC TIPOU3BOJILHOT'O YHCIIA;

- YMETh ONIEpHPOBATh TOHSTHSIMH: TOXKIECTBO, TOXKIECTBEHHOE
npeoOpa3oBaHue, ypaBHEHHE, HEPABEHCTBO, CUCTEMa YPABHEHUH U
HEpaBEHCTB, PABHOCUIILHOCTh YPAaBHEHUH, HEPABEHCTB M CUCTEM,

panroHa bHbIe, HPPALOHATILHBIE, IOKa3aTelIbHbIC, CTETICHHBIE,
nmorapudMudeckre, TPUrOHOMETPHYECKUE YPAaBHEHUS, HEPABEHCTBA U
CHCTEMBI; YMEHHE PEeIIaTh YPaBHEHUS, HEPABEHCTBA U CUCTEMBI C IIOMOLIBIO
[Pa3IMYHBIX PUEMOB; PellaTh YPaBHEHU, HEPABEHCTBA U CHCTEMBI C
MapamMeTpoM; PUMEHSITh YPaBHEHHUS, HEPABEHCTBA, HX CUCTEMBI JIJIS
pelIeHUs MaTeMaTHYeCKUX 3a7ad 1 3a7a4d U3 Pa3JInuHbIX objacTeil Hayku U
[peaIbHOM KU3HU;

-yMeTb CBOOOZHO OTIEPHPOBATh MOHATUAMHU: Tpauk QyHKIHMU, 0OpaTHas
(byHKUUS, KOMIO3UIMs GYHKUWH, THHEHHas QYHKUNS, KBaIpaTHIHAS




(dbyHKLUS, cTeneHHast QYHKLIUS C LHEJIbIM II0Ka3aTeNeM, TPUTOHOMETPHUECKHE
(dyHKUINHU, 00paTHBIE TPUTOHOMETpUYECKUE (PYHKIINH, TOKa3aTeIbHas 1
morapudmudeckas QyHKINN; YMEHUE CTPOUTH TpaduKu (PyHKIIHA,
BBITIOJTHATH TPeoOpazoBaHus rpapuKoB QyHKIIHIA;

YMEHHE MCTIOIb30BaTh rpaduKu QyHKIHUN ATl U3y4eHHs IPOLIECCOB U
3aBHCHUMOCTEH NPH PELICHNH 3a/1a4 U3 IPYTUX y4eOHBIX IPEIMETOB U U3
[peabHOM KU3HM; BBIpaXKaTh (POPMYIIaMH 3aBUCUMOCTH MEXKIY BEIMUNHAMU;
[yMEeHHE cBOOOIHO ONEpHUpOBaTh NOHATHAMU: YETHOCTh (DYHKLIUH,
[ePUOINYHOCTh (YYHKIMH, OTPAHUYEHHOCTh (DYHKIIMH, MOHOTOHHOCTD
(YHKIWH, SKCTpeMyM (DYHKIHMH, HAUOOIbIIee U HAMMEHbIIIEe 3HAYCHUSI
(YyHKLIUHU HAa IPOMEXYTKE; yMEHHE IPOBOJUTH HCCIeOBaHNE QYHKLINY;
YMEHHE HCTIOIh30BaTh CBOWCTBA U Tpaduku GYHKIWH IS PEeLICHUs
YpaBHEHMH, HEPABEHCTB U 3a/1a4 C apaMeTpamMu; H300paxxaTh Ha
KOOPAMHATHOM MIIOCKOCTH MHOYKECTBA PEILICHUN ypaBHEHUI, HEPABEHCTB U
X CHCTEM,;

- YMETb CBOOOIHO ONEPUPOBATh MOHATHIMU: TOCIIEAOBATEIbHOCTS,
apudMeTHYECKas IPOTPECCHs, TEOMETPUIEcKas Iporpeccus, 0ECKOHEUHO
yObIBaroIasi reoMeTpryecKas IpOTrpeccusi; yMEHHUE 3a1aBaTh
[10CJIeJ0BATEILHOCTH, B TOM YHCIIE C IOMOILBIO PEKYPPEHTHBIX GOPMYII;

- yMETh OIIEpUPOBATH TOHATHUSMU: HENPEPBIBHOCTD (DYHKIIUH, ACHMITTOTHI
rpaduka QyHKINH, IEpBasi ¥ BTopast pou3BogHAas QYHKLNH,
reOMETPUYCSCKUI 1 (PU3UYECKUIT CMBICIT TIPOU3BOIHOM, IepBOOOpa3Has,
OTIpeIeNIeHHBII HHTErPa; yMEHHE HaXOJUTh aCHMITTOTHI rpadrka GyHKITUH;
YMEHHUE BBIYUCIISATH IPOU3BOIHBIE CyMMBI, IPOU3BEACHHUS, YACTHOTO U
KOMITO3UIIMY (YHKIIUH, HAXOJUTh YpaBHEHUE KacaTelbHOW K TpaduKy
(yHKITU;

VMEHHE HCIIOIh30BaTh MPON3BOTHYIO JIJISl HCCIIEOBAHUS (DYHKIIUH, 1S
HAXO>KICHUS] HAWTYYIIErO PeIliCHHs B TIPUKIIAHBIX, B TOM YUCIIE
COLIMAJIEHO-DKOHOMUYECKUX M (PU3NYIECKUX 3a7auax, Ui ONpeesICHHs
CKOPOCTH U YCKOPEHMSI; HaXOJUTh ILIOLIau U 00beMbI GUTYP C IOMOILIBIO
MHTErpana; IPUBOJUTH IPUMEPHI MATEMAaTHUIECKOTO MOJCITUPOBAHNS C
MOMOIIBIO MU PepeHINANBEHBIX YPaBHEHUH;




- YMETh OIIEpPUPOBATH MOHATHIMH: KOMIUIEKCHOE YUCIIO, CONPSKCHHBIE
KOMILJIEKCHBIEC YHCIIa, MOAYJIb M apTYMEHT KOMIUIEKCHOTO Yncia, popMa
3allMCH KOMIIJIEKCHBIX Yucel (Te€OMeTpHUIecKasi, TPUTOHOMETPUYECKasl U
anreOpanveckas); yMeTh POU3BOIUTH apuMeTHYECKUE NEHCTBUS C
KOMILIEKCHBIMU YU CJIAMU; IPUBOJUTH IIPUMEPBI UCIIOJIBb30BAHUS
KOMIUIEKCHBIX YHCET;

- yMeTh CBOOO/IHO OTIEPUPOBATh MOHATHSIMU: CpeiHee apudMeTHIecKoe,
MenraHa, HanOosblIee 1 HauMEHbIIee 3HaYeHUs, pa3Max, JUCIIepCHs,
CTaHIapTHOE OTKJIOHEHUE VI ONMCAHUS YHCIOBBIX JAHHBIX; YMEHHE
MICCIIEA0BATh CTATUCTUYECKUE NAHHBIE, B TOM YHUCIIE C IPUMEHEHUEM
rpadu4ecKuX METOIOB U 3JICKTPOHHBIX CPEACTB; Ipaduiuecku UcciIeoBaTh
COBMECTHBIC HAOJIOJICHYSI C TIOMOIIIBIO THarpaMM PacCeUBaHUs U JIMHEHHON
perpeccuu;

- YMETh HaXOAUTh BEPOSATHOCTH COOBITHI C HCIONIb30BaHUEM IpaduIecKux
METO/IOB; IPUMEHS T JUIsl PEIICHUs 3a]a4 (JOPMYJIIbI CIIOKEHHS U
YMHOXKEHHSI BEpOSITHOCTEH, (POPMYJTy ITOJIHOW BEPOSITHOCTH, (GOPMYILTy
beprym, KoMOMHATOPHBIE (aKTHl ¥ HOPMYIIBI; OLICHUBATH BEPOSITHOCTH
[peasibHBIX COOBITHH; YMEHHE ONIEPUPOBATh HOHATHUAME: CIy4aiHast
BEIMYNHA, pacTpeAeICHIE BEPOATHOCTEN, MATEMaTHUECKOE O)KHIaHNE,
mucriepcus 1 CTaHJapTHOE OTKIIOHEHHE CITyYaifHOM BEIMYHMHBI, QYHKITUH
[pacTipeniesIeHNs M INIOTHOCTH paBHOMEPHOT'O, TOKa3aTEIbHOIO
HOPMAJIBHOTO PACIIPEIEIICHUN; YMEHUE UCII0JIb30BaTh CBOMCTBA U3yUYEHHBIX
[pacrpeesieHui Uil pelieHns 3a/1a4; 3HAKOMCTBO € NOHSTHUSIMU: 3aKOH
0OJBIINX YUCETI, METO/BI BEIOOPOYHBIX UCCIIEI0BaHUI; YMEHUE IPUBOINTD
[PUMEPHI TPOSBICHHS 3aKOHA OONBIINX YHCET B IPUPOIHBIX U
0OIIECTBEHHBIX SIBICHUSAX;

- YMETh CBOOOHO ONIEPHPOBATH MOHATUAMHU: TOUKA, MPsMasi, IIIOCKOCTb,
[IPOCTPAHCTBO, OTPE30K, JIy4, IVIOCKUHI YIoJl, IBYrPAHHBIN YTroJl,
TpEXTPaHHBIN YToJl, IEPECEKAIOINECS, TApAJIIETbHBIE U CKPEIIMBAIOIINECS
[IpsIMBIE, TAPAIUIEIBHOCTD U NEPIEHINKYIAPHOCTD MPSAMBIX U IIIIOCKOCTEH,
YTOJI MEXy MPSAMBIMHU, YTOJI MEXAY IPSIMOM U INIOCKOCTBIO, YTOI MEXKIY
[IJIOCKOCTSIMU; YMEHHE UCIIOJIb30BATh [IPU PELICHUN 3324 U3y4YEHHBIE




(aKThI M TEOpEeMBI IUTAHUMETPHHN; YMEHHE OLICHUBAThH pa3Mepbl 00bEKTOB B
OKpY’KaloIlleM MUpPE; YMEHHE OIIepUPOBaTh MOHSATHAMHU: MHOTOTPaHHHUK,
CedeHre MHOTOTPaHHUKA, IPaBHIbHBIN MHOTOTPaHHHUK, ITPHU3Ma, THPaMUIa,
(urypa v moBEpXHOCTH BpallleHus], TWIMHIP, KOHYC, ap, cdepa, pazBepTka
MMOBEPXHOCTH, CEYCHUsI KOHYca M LWJIMH/IPa, TapajuielbHbIe OCH HIH
OCHOBAaHMIO, CEUCHHNE MIapa, INIOCKOCTh, Kacaromascs chepsl, IIHHAPA,
KOHYCa; YMEHHE CTPOUTH CEYCHNE MHOTOTPAaHHHKA, H300paKaTh
MHOTOTPaHHUKH, (UTYPBI M TOBEPXHOCTH BPAIICHHS, UX CEYCHUS, B TOM
[YHCIIe C TOMOIIBIO SIEKTPOHHBIX CPECTB; YMEHHE IPHMEHSTh CBOWCTBA
reoMeTprYecKuX (PUTyp, CAMOCTOATENBEHO (POPMYIUPOBATH ONPEICIICHHS
M3y4aeMbIX (QUTYD, BEIIBUTATh TUIIOTE3BI O CBOMCTBAX M MPH3HAKAX
reoMeTpryeckux (puryp, 000CHOBBIBATH MIIM OTIPOBEPraTh UX; YMEHHE
MPOBOJIUTH KIACCH(PHUKALUIO (GUTYP IO PA3TUIHBIM IIPU3HAKAM, BBIIIOIHSITH
HEOOX0IMMBIE JIOTIOTHUTENBHBIE TIOCTPOCHHUS;

- YMETh CBOOOIHO ONEPUPOBATH MOHATHIMHU: TUIOMAL PUTYPHI, 00BEM
(Uryphl, BEIMYMHA yTJIa, PACCTOSTHUE OT TOYKH JI0 INIOCKOCTH, PACCTOSIHHE
MEXTy TIPSIMBIMH, PACCTOSTHHE MEKAY IIIOCKOCTSIMH, TUIOMIA/Ib CEepHl,
TUTOIIA b TOBEPXHOCTH ITMPAMUIBI, TPU3MBI, KOHYCa, MITHHAPA, 00bEM
KyOa, IpsIMOYTOJILHOTO MapajuieNienuie a, IMPaMHIbl, IPU3MBbI, IIHIHHAPA,
KOHYCa, Il1apa; YMEHHE HaXOJAUTh OTHOIIIEHHE 00bEMOB MOA00HBIX (DUTYD;

- YMETb CBOOOJTHO OTIEPHPOBATH MMOHATHAMHU: ABHKEHUE, TapaJlIeTbHBIN
MepeHoCc, CAMMETPHS Ha TUIOCKOCTH U B IPOCTPAHCTBE, TOBOPOT,
npeoOpa3oBaHue OA00Ms, OI00HBIE QUTYPBI, YMEHUE PacllO3HABATh
paBHbIE U TOZOOHBIE (GUTYPHI, B TOM YUCIIE B IPUPOE, HCKYCCTBE,
ApPXUTEKTYpe; YMEHUE UCIIONB30BaTh FEOMETPHUYECKHE OTHOIICHUS,
HaXOIUTh FEOMETPUYECKHE BETMUMHBI (JJTMHA, YTOJ, TUIOLIab, 00BEM) IPH
pEeIICHUH 3a/1a4 U3 IPYTHX YYEOHBIX MPEIMETOB M U3 peallbHOW JKU3HHU;

- yMeTh CBOOOJIHO OTIEPHPOBATH MOHSATHIMU: TPSAMOYTOJIbHAS CHCTEMA
KOOPAMHAT, BEKTOP, KOOPAWHATHI TOUYKH, KOOPAWHATHI BEKTOPa, CyMMa
BEKTOPOB, IIPOM3BEICHNE BEKTOPA HA YUCIIO, PA3TI0KEHHE BEKTOPaA MO
0asucy, CKaJIsipHOE IPOU3BEACHHUE, BEKTOPHOE POU3BEICHUE, YTOI MEXKITY
BEKTOpaMHM; YMEHHE UCTIONIB30BATh BEKTOPHBIA U KOOPAWHATHBIA METO IS




[peLIeHNs T€OMETPUIECKUX 3a7ad U 3a7a4 IPyTuxX yu4eOHBIX IIPEIMETOB;
OTIepUpOBaTh MOHATHAMU: MaTpuLa 2x2 1 3x3, olpenenuTenb MaTPULIbI,
TEOMETPUYECKUN CMBICII OTIPENETIUTEIS;

- YMETb MOJCIINPOBATh PEalbHbIE CUTYAlUU HA A3BIKE MATEMATUKU;
COCTaBJISITh BBIPAXKCHUS, YPABHEHUS, HEPABEHCTBA U UX CUCTEMBI 110
YCJIOBHIO 3a7ja4H, HCCIEN0BATh TOCTPOCHHBIE MOJIENH C MCIIOJIB30BAHUEM
amnmapara anreOpbl, HHTEPIPETHPOBATH MTOMYUYCHHBIN pe3yIbTaT; CTPOUTD
MaTEMaTHYECKUE MOJEIH C MOMOIIBIO T€OMETPUUECKUX MOHATUN U BETUYHH,
[peIIaTh CBA3aHHBIE C HUMH IIPAKTHYECKUE 3a/1a4H; COCTABIATh
BEPOSITHOCTHYIO MOJZIEJIb U HUHTEPIIPETUPOBATH MTOJIyYEHHBIN PE3YJILTAT;
[peIaTh NpUKIIaJHbIE 33Ja9H CPEICTBAMH MaTEMaTHYECKOTO aHAIN3a, B TOM
YHCJIe COLUATIBHO-IKOHOMHYECKOT0 U (PU3MUECKOr0 XapaKTepa;

- YMEHHE BbIOMPATh MOIXOAALIMNA METO s PELICHHUS 3a1a41; IOHUMaHHUe
3HAYMMOCTH MAaTEeMaTHKH B U3yYCHUU IPUPOIHBIX U OOLIECTBEHHBIX
[TPOLIECCOB U SIBJIEHUI; YMEHUE PACIIO3HABATH IIPOSIBICHUE 3aKOHOB
MaTEMAaTHKH B HCKYCCTBE, YMEHUE MPUBOIUTH IIPUMEPBI MATEMaTHUECKUX
OTKPBITUA POCCUMCKOW M MUPOBOI MaTEMAaTUYECKON HAYKU

OK 02 Mcnons30BaTh COBpEMEHHbBIE
CpE/ICTBa TOKCKa, aHAIH3a 1
MHTEpIpeTaui HHPOPMAIH, 1
MH()OPMALIMOHHBIE TEXHOIOTUH JIIS
BBITIOJTHEHHMS 33124
MpodeCcCHOHATBEHON IeATeTFHOCTH

B 00acTi IEHHOCTH HAYYHOTO TIO3HAHHMS:
-C)OPMHUPOBAHHOCTh MHUPOBO33PEHUS, COOTBETCTBYIOIIETO)
COBPEMEHHOMY YPOBHIO pa3BUTHS HAayKH W OOIIECTBEHHOM

KYJIBTYD,)
MecTta B

[IPAKTHUKHU, OCHOBaHHOT O Ha JAnajiore

CIIOCOOCTBYIOILIETO ~ OCO3HAHUIO  CBOETrO
[TOJIMKYJIETYPHOM MUDE;

- COBEpPIICHCTBOBAHUE SI3BIKOBOM M UHTATENIBCKON KYIbTYpBH]
Kak CpeACTBa B3aUMOJEHCTBUS MEXIY JIFOABMHU U IIO3HAHUS
MUpa;

- OCO3HaHHE IIEHHOCTH HAyYHOH NEATEIbHOCTH, TOTOBHOCTH|
OCYLLECTBIISITh IIPOEKTHYIO 51 HCCIIEOBATEIBCKYIO
1€ TEeIbHOCTh HHUBUIyalIbHO U B TPYIIIIE.

OBJlazieHue yHUBEPCAJIbHBIMU y4eOHBIMU I103HABATEIILHBIMUY]

TEICTBHUSIMU:

- YMETh OIEpUPOBATh MOHATHAMH: palioHANbHAS (QYHKIWS, TTOKa3aTeIbHas

(yHKITHS, GyHKIHA, GbyHKIHS,
TPUTOHOMETPUYECKUE (QYHKIMH, OOpaTHble (QYHKIUH, YMEHHE CTPOHWTH)

CTCIICHHAsA norapmb MHYCCKas

rpaduKy U3y4YeHHBIX (YHKUMH, HCIOJIB30BaTh TIpaduKd IMPH H3YYECHUH
[POLIECCOB W 3aBHCUMOCTEH, NPH PELICHWH 3a1ad M3 JIPYTux y4deOHBIX|

MpeMEeTOB W 3aJa4 W3 peaNbHOW JKU3HHW; BBIpaXaTh (OpMyJIaMH

3aBUCUMOCTU MCKAY BCINMYUHAMU,

YMETH OIEpUPOBATH IIOHATHUAMMU TOXAECTBO, TOXIACCTBECHHOC

IIpco 6pa30BaHI/IC, YpaBHCHHUE, HCEPABCHCTBO, CHUCTCMaA ypaBHeHI/Iﬁ 51

HCPAaBCHCTB, PaBHOCUIIBHOCTDb ypaBHeHI/Iﬁ, HCPAaBCHCTB u CHUCTEM,,

palliOHAJIbHBIC, HUppanuoHaJIbHBIC, IIOKa3aTCJIbHBIC, CTCIICHHBIC,|

nmorapuMUYECKUe, TPUTOHOMETPUYECKHE YpPaBHEHHS, HEPABEHCTBA W
CHCTEMBI; YMETh peIIaTh YpPaBHEHHWS, HEPABEHCTBA U CHCTEMBI C IIOMOIIBIO
[pPa3IMYHBIX TPHUEMOB; pEIIaTh YPaBHEHHWS, HEPAaBEHCTBA M CHCTEMBI C

X CHCTEMbI ]I

B) paboTa c nHpopmManuei:

[MapaMCcTpoM; NPHUMCHATL YpPAaBHCHUA, HCPABCHCTBA,




BIaJeTh HABBIKAMU HOJy4YeHUs HHDopManmuum U3
ICTOYHUKOB PA3HBIX THIIOB, CAMOCTOSATENBHO OCYILECTBIIATH
[OWCK, aHaJIM3, CHCTEeMaTH3allMI0 M  HMHTEPIPETALHUIO
MHGOPMALUK Pa3TUIHBIX BUIOB U (POpM Mpe/ICTaBIeHNUS;

- co3JaBaTh TEKCTHl B pa3MYHBIX (opmMarax c y4eTom
HazHaueHUs MHQOPMALMKM U LIEIEBOM ayIuTOpuH, BhIOHpas]
ONTUMAJIbHYIO POpPMY MPEJCTABICHUS U BU3yaIH3alluy,

- OLHCHMBATb AJOCTOBCPHOCTbH, JICTUTUMHOCTDH I/IH(I)OpMaLII/II/I,

€€ COOTBETCTBHE IIPAaBOBBIM M  MOPAJIbHO-3THYECKUM|
HOpMaM;
- HCIOJIB30BaTh  CpeAcTBa  WHGOPMALMOHHBIX |

[KOMMYHUKAallUOHHBIX TCXHOJIOTUM B PCUICHUN KOTHUTUBHBIX,

[KOMMYHHUKAaTUBHBIX nu OpraHu3allMOHHBIX 3aga4 C

coOnfoeHneM  TpeOOBaHWN  DPrOHOMHKH,  TEXHHKH]

0€30IaCHOCTH, THTHEHBI, pecypcocOepekeH s, IPAaBOBBIX H
TUYECKUX HOPM, HOPM MH(OPMALMOHHON 0€3011acHOCTH;

BJIaJCTH HaBBIKaMH pacrio3HaBaHUs n 3alIUThI|

nHpOpMaLuK, HHOOPMAILIMOHHOW 0€30MaCHOCTH IMYHOCTH

pelIeHUs MaTeMaTHYeCKUX 3a7ad U 3a/1ad U3 pa3IuyHbIX 00JacTedl HayKH Y
[pEAIbHON KU3HU;

- yMeTb CBOOOJHO OIEpPHPOBATH IMOHATHAMHU: [BHKEHHUE, IapauleIbHBIN
MepeHoC, CUMMETpUST Ha IUIOCKOCTH W B IIPOCTPAHCTBE, IOBOPOT,
npeoOpa3oBaHue NOA00HS, TOAOOHBIE (PUTYPHI; YMETh PACTIO3HABATH PaBHbIC
1 110700HBIE (DUTYPBI, B TOM 4YHCJE B NPHUPOIE, UCKYCCTBE, apXUTEKTYpE;
YMETh  HCIONB30BaTh  T'€OMETPUYECKHUE OTHOUICHUS, HaXOJIUTh
TeOMEeTpHYECKHEe BEMMYUHBI (JUTMHA, YTOJ, IUIOM@anb, 00beM) MPU PElIeHUH

3ajay U3 Opyrux yuyeOHBIX IPEAMETOB U U3 PEalbHOM XKU3HU

OK 03 IlnaHupoBats 1
[peann30BbIBaTH COOCTBEHHOE
npodecCHOHANBHOE U IMYHOCTHOE
pasBUTHE, IPEIIPUHUMATEILCKYIO
esITeIbHOCTD B MPO(ECCHOHATBHOM
cdepe, HCIOIB30BaTh 3HAHUS 11O
(hbMHAHCOBOM rPaMOTHOCTH B
Pa3JINYHBIX )KU3HEHHBIX CUTYALHAX

B obmactu AYXOBHO-HPABCTBCHHOI'O BOCIIUTAHUA:

-- c(hOopMHPOBaHHOCTH HPaBCTBEHHOTO CO3HaHMUA,
STUYECKOTO TIOBEICHHS;

- CHOCOOHOCTb OLIEHUBATH CHUTYallUI0 M IPUHUMATh
OCO3HAaHHBIE pEIICHHS, OPHUEHTHUPYSICh Ha MOpPAJIbHOA

HPABCTBCHHBLIC HOPMbI U IICHHOCTH;

- OCO3HaHHEC JIMYHOT'O BKJIaga B IIOCTPOCHHUEC yCTOf/’I‘IHBOFO
Oymymiero;

- OTBCTCTBCHHOC OTHOLICHHUE K CBOUM POAUTCISAM H (I/IJ'H/I)
JIPYTUM  YJI€HaM CEMbHU, CO3IaHWIO CEMbU Ha OCHOBC
OCO3HAHHOT'O0 TIPUHATUA HeHHOCTeﬁ CEMENMHON JXWU3HU B
COOTBETCTBHUU C TpaAUIUsIMU Hapo 0B Poccuu;

OBaieHue YHUBEPCATHHBIMH PETYISTUBHBIME JEHCTBUAMU:

YMEThL ONCpUPOBATH TMOHATUAMU: PpPALUOHAJIBHBIC, HWPPALNOHAIBHBIC,

MOKa3aTenbHbIe, CTENEHHBIE, JIOTapU(PMHUECKHE, TPHTOHOMETPUYECKUE
YpPaBHEHHS ¥ HEPaBEHCTBA, UX CHCTEMBI;

- YMETh ONePUPOBAThH MOHATHSIMHU: MHOTOI'PAaHHHK, CEYCHUE MHOTOTPaHHHKA,
KyO, ¢durypa W TIOBEPXHOCTH

BpalleHus, LUWIMHAP, KOHyC, map, cdepa, ceueHHs (UTypbl BpalleHUs,

napajuieienuiesl, Mpu3Ma, MHUPaMH/a,
MIOCKOCTh, Kacaromascs chepsl, IMIHHAPA, KOHYCA, IJIOMaAb ITOBEPXHOCTH
MUpaMHIIBl, TPU3MBL, KOHyca, LWIMHApA, Miomanb chepsl, odbeM Kyoa,
PSAMOYTOJIFHOTO —Mapajviefienunena, NUPaMUAbI, TPHU3MbI, LHIMHAPA,
KOHyca, IIapa; yMEHHE HW300pakaTb MHOTOTPAaHHWKH M TIOBEPXHOCTH
BpaIllEHUs, X CEYEHUS OT PYKH, C MIOMOIIBIO YEPTEHKHBIX HHCTPYMEHTOB U
HIIEKTPOHHBIX CPEICTB; YMETh PACIO3HABATH CHUMMETPHUIO B IPOCTPAHCTBE;

YMETH pacrio3HaBaTh IIPaBUJIIbHBIC MHOT'OI'PAHHUKHU,

a) caMOOpraHmu3anms:

- YMCTbH OIICPUPOBATH MNOHATHUAMU: IMPAMOYTOJIbHAsA CUCTCMa KOOpAWHAT,




- CaMOCTOSITEJIbHO  OCYLIECTBIIATH  I103HABATENIBHYIO
NesITeNbHOCTh,  BBIIBIATH ~ NPOOJIEMBI,  CTAaBUTh U]
(hopMypoBaTh COOCTBEHHBIE 3a7add B 00pa3oBaTeIbHON
NEesITENIbHOCTH U )KU3HEHHBIX CUTYaIUIX;

- CaMOCTOSITENILHO COCTaBJISATh IUIaH PEIIeHHs MPOOJIEMBI C
[y4€TOM MMEIOLINXCS PECYPCOB, COOCTBEHHBIX BO3MOXKHOCTEH|
1 IpeIOYTEHUI;

- JaBaTh OLIEHKY HOBBIM CHTYalLUsIM;

crioco0CTBOBaTh (DOPMUPOBAHUIO M TPOSBICHHUIO MIMPOKOH
bpyauIMM B pasHBIX 00JacTsIX 3HAHUM, IOCTOSHHO
[MOBBIIIIATH CBOM 00pa30BaTENbHBIN U KyJIbTYPHBIH YPOBEHB;
0) CAMOKOHTPOJIB!

MCTIONB30BaTh NpUEMbl peieKcuu I OLICHKU CUTYyallMu,
BEIOOPA BEPHOTO PEIIICHYIS

- YMETb OIICHUBATH PHUCKU U CBOCBPEMCHHO MNPHUHHUMATD)
[pEILICHHS IO UX CHUKEHUIO;

B) SMOITMOHATILHBII WHTEIIIICKT, MpENoIararou
c(OPMHUPOBAHHOCTB:

BHYTPEHHEH MOTHBALWM, BKJIOYAIOMIEH CTpEeMJICHHE K
JIOCTHKCHHIO LCJIW U YyCIIEXY, ONITUMHU3M, WHUIIUATUBHOCTD,
YMeHUe J1eficCTBOBaTh, UCXO/S U3 CBOMX BO3MOXKHOCTEH;

- OMIIaTuu, BKJ'IIO‘-IaIOHIeI\/'I CHOCOGHOCTL IIOHUMATDh
DMOLMOHAJIBHOE COCTOSIHUE JIPYTHUX, YYHUTBIBATH €r0 IIpH|
OCYILIECTBIICHUT KOMMYHHKALIUH, CIOCOOHOCTD K
COUYBCTBHIO U COIICPEIKNBAHUIO,

- COLMAJbHBIX HABBIKOB, BKJIIOYAIOMIUX CIOCOOHOCTD
BbICTpanBaTb OTHOIICHUA C APYTMMHU JIIOAbMU, 3a6OTI/ITI)C$[,
[POSIBJIATH HHTEPEC U pa3peniaTh KOHQIUKTHI

KOOpAMHATHI ~ TOYKH, BEKTOp, KOOPAWHATHI  BEKTOPa,  CKAISIPHOE
MMPOU3BEJCHUE, YIOJ MEXIY BEKTOpaMU, CyMMa BEKTOPOB, MPOU3BEICHUE
BEKTOpA Ha YHCII0; HAXOANUTH C TIOMOINBIO M3YYEHHBIX (DOPMYIT KOOPAHHATHI
CepeANHBI OTPE3Ka, PACCTOSIHUE MEXKTY IBYMS TOUKaMHU

OK 04 D¢ddextuBHO
B3aMMOJICHCTBOBATH M paboTaTh B
KOJUICKTHBE M KOMaH/Ie

COTOBHOCTh K CaMOpAa3BUTHIO, CAMOCTOSITEIBHOCTU M|
CaMOOTIPECIICHUIO;
-OBJIaJICHIE HaBBIKAMH y4eOHO-UCCIIe0BATEIbCKOM,

- YMETb OIIEpPHUPOBATh HMOHATUSAMU: CIyYailHbIM OMBIT U CIy4aliHOE COOBITHE,
BEPOATHOCTb CI[y4aHOTO COOBITHS; YMETh BBIUHCIATH BEPOSTHOCTH C
MCIIOJIb30BaHUEM TpapUUECKIX METOIOB; MPUMEHSITH QOPMYIIBI CIIOKEHUS

HpOCKTHOﬁ n COLII/IEIJ'H:HOfI JACATCIIBHOCTH,

VMHOXKEHHUSI BEpOSITHOCTEH, KoMOWHaTtopHble (akTel U (QOopMyasl TpH




OsBiagenue
ICICTBUSIMH:

YHHUBEPCAJIbHBIMU KOMMYHHUKaTHBHBIMY|
0) coBMeCTHAs JeATCITHHOCTD:

- MOHMMAaTh W HUCIIOJIb30BAaTh MPEUMYIIECTBA KOMaHIHOH H
MHAMBUAYaTbHON paboThI;

-  IpUHUMAaThb  LEIM  COBMECTHOH  JESTEIbHOCTH,
OpPTaHU30BBIBaTh U KOOPAWHHPOBAaTH MACUCTBHA 1O €e
OCTIDKCHHIO: COCTAaBJIATh IUIAH JEHCTBUH, paclpenesTh
[POJIM C yYETOM MHEHHUI yYaCTHHKOB OOCYKIaTh Pe3yibTaThl
COBMECTHOM PabOTHI;

- KOOPAMHUPOBaTb M BBIIONHATH pPabOTy B YCIIOBHSAX|
[peabHOTO, BUPTYaJILHOTO 17§ KOMOWHHPOBAaHHOTO
B3aMOJCHCTBHSI;

- OCYIIECTBJISATh IO3UTHBHOE CTPATETHUECKOE IOBEACHUE B
Pa3IMYHBIX  CHUTyalusX, MpPOSBIATH  TBOPYECTBO W
BoOOpa)keHHe, ObITh MHULUATHBHBIM.

OBiazieHNe YHUBEPCAJIbHBIMU PETYJISITHBHBIME JCHCTBHAMU:
') IpUHSTHAE ceOs U IPYTHUX JIFOIEH:

- NPUHUMAaThb MOTHBBI M apryMEHTBl IPYTUX JIIOACH INpH
AHAJN3e Pe3yIbTATOB JACATEILHOCTH;

- [pU3HaBaThb CBOE NPaBO M IPaBO JPYTUX JIOAEH Hal
OIIOKH;

- pa3BUBATh CIIOCOOHOCTH TOHUMAThH MHP C MTO3UIIUHU JIPYTOTO

UCIIOBCKA

pEeLIeHNH 3a1ad; OLEHUBATH BEPOSTHOCTH PEATBbHBIX COOBITHI; 3HAKOMCTBO
CO CllydyailHBIMM BETMYWHAMH; YMEHHE NPUBOAMTH MPHUMEPHI MPOSBICHUS]
3aKOHA OOJBIINX YMCET B IPHPOIHBIX U OOIIECTBEHHBIX SBICHHAX;

- YMETh CBOOOZHO ONEPHPOBATH MOHITUSIME: CTETICHB C LEJIBIM MIOKa3aTeseM,
KOpEHb HATYpalbHOW CTENEeHH, CTENEeHb C PAlHOHAJIBHBIM IOKa3aTeleM,
CTENeHb C JCWCTBHUTENHHBIM (BEICCTBEHHBIM) IIOKa3aTelIeM, JIOTapu(pM
YKcia, CHHYC, KOCHHYC M TAHT'€HC TIPOU3BOJILHOTO YHCIIA;

- yMeThb CBOOOJHO OIEPHPOBATH MOHATHAMHU: Tpaduk (yHKIHH, 0OpaTHas
(byHKIHS,
(dyHKUUS, cTenieHHas QYHKIHA ¢ [eJbIM TI0Ka3aTelleM, TPUTOHOMETPHYECKHE

KOMIO3UIMSA (YHKUMHA, JWHEeHHas (YHKIWS, KBaJpaTHYHAs
(yHKIIMH, OOpaTHbIE TPUTOHOMETpUYEeCKHe (YHKIUHM, IOKa3aTenbHAs U
nmorapudmudeckas GyHKINH; YMETh CTPOUTH Tpaduku QyHKINH, BHITIOIHATD
rmpeoOpazoBaHus rpadukoB HyHKITHII,

- YMETh HCHOJNB30BaTh TIpapuku (QYHKIMH U HM3y4CHUS MPOLECCOB U
3aBUCHUMOCTEH NpW pPElICHUH 3aJad W3 JPYTuX y4eOHBIX MPEIMETOB M W3
peaNbHOW  JKW3HM;  BBIpaXaTh  (opMynaMH  3aBUCHUMOCTH  MEXIY
BEITMYMHAMM,

- cBOOOJIHO ONEPHPOBATH MOHSTUSMHU: YETHOCTh (DYHKIMH, TIEPUOJHYHOCTH|
(YHKIMH, OrpaHUYEHHOCTh (DPYHKINH, MOHOTOHHOCTD (DYHKIIHH, SKCTPEMYM|
(YHKIIUM, HAUOOJIbIIIee U HAUMEHBIIICE 3HAUYCHUS (DYHKIIUH Ha MTPOMEKYTKE;
YMETb IPOBOJIUTH MCCIIEIOBaHNE (QYHKIINY;

- yMETh WCIOJIb30BaTh CBOWCTBA W Tpaduku (GYHKIUH MJIs1 pelieHHs
VpaBHEHHH, HEpaBEeHCTB W 3ajad C MapameTrpaMu; u300paxatbh Ha
KOOPIMHATHON IUIOCKOCTH MHOXKECTBA pPEIICHUH ypaBHEHWH, HEPABEHCTB U

MX CUCTEM

OK 05 OcyniecTBisTh YCTHYIO U
MICbMEHHYI0 KOMMYHHUKAIHMIO Ha
rOCYTAPCTBEHHOM SI3bIKE
Poccuiickoit denepanuu ¢ yueTom
0COOCHHOCTEH COMATBHOTO U
KyJIBTYPHOTO KOHTEKCTa

B 06macT 3CTETUYECKOTO BOCTIUTAHUS:
- DCTETHUYECKOE OTHOIICHHE K MHPY, BKIIOYAsl 3ICTETHUKY]|
OBITa, HAYIHOTO M TEXHUYIECKOTO TBOPUECTBA, CIIOPTA, TPYAQ|
1 OOIIIECTBEHHBIX OTHOIICHH;

- CIIOCOOHOCTh BOCIIPHHMMATh Pa3JIMYHBIE BUABI MCKYCCTBA,

Tpaullid W TBOPYECTBO CBOETO H JPYTUX HApOJOB,

- YMETh OIEpUPOBaTH TOHATUSAMH: CpeiHee apudMeTHvecKoe, MeauaHa,
HauOoNbIliee W HAMMEHBIIIEe 3HAYCHHS, pa3Max, JHMCIEPCHS, CTaHIapTHOE
OTKJIOHCHHE YHCJIOBOTO HA0Opa;, yMEHHE H3BIIEKAaTh, HHTEPIIPETUPOBATH
MH(GOpPMAIUIO, MPEJICTABICHHYI0 B Ta0lMIaX, Ha AWarpaMMax, rpadukax,
OTpaKAIOIIYI0 CBOWMCTBA peallbHBIX MPOIECCOB W SBICHHUMN; TPEICTABIATH
WHQOpPMAITMIO C  TOMOIIBIO TAaOMWIT ©W  JauUarpaMM; HCCJIEIOBAaThH

OLIYyHIaTh SMOIIMOHAJIBHOC BOBHCﬁCTBHe HCKYCCTBaA,

CTATUCTUYCCKHUC JaHHBIC, B TOM 4YHUCIC C TPUMCHCHUCM Fpa(l)I/I‘lCCKI/IX




- yOXKIEHHOCTh B 3HAYMMOCTH JIS JIMYHOCTH W OOIIECTBA
OTEUECTBEHHOIO K MHPOBOI'O HCKYCCTBAa, JSTHUYECKUX|
KyJIbTYPHBIX TPAJUINA U HAPOJTHOTO TBOPUYECTBA;

FOTOBHOCTh K CAaMOBBIPDQKECHHMIO B pPa3HBIX BHUIAX

MCKYCCTBa, CTPCMIJICHUC TIIPOABJIAATH KauCCTBa TBOPHGCKOﬁ

ImMYHOCTH;
OBnageHue YHHUBEPCATbHBIMU KOMMYHHUKaTHBHBIMY|
TEICTBUSIMU:

a) OOIICHHE:

- OCYILIECTBIISITH KOMMYHHKAIIMHU BO BceX cepax KHU3HU,

- pacmo3HaBaTh HeBepOaNbHBIE CpENCTBAa  OOIICHWS,
[MOHWMAaTh 3HAa4YCHWE COLMAJbHBIX 3HAKOB, paclO3HaBAaTH
[PEONOCBUIKM  KOH(QIMKTHBIX ~CHTyallMid ¥ CMST4aTh)
KOH(DITUKTHL;

- Pa3sBCPHYTO W JIOTMYHO H3JIaraTb CBOIO TOYKY 3pPCHHUA (|
M CIIOJIb30BAHHUEM SA3BIKOBBIX CPEACTB

METOZOB U JIEKTPOHHBIX CPEJCTB;
YMETb  ONEPHUPOBATH

- IIOHATHAMM TOYKa, mnpsamas, IIJIOCKOCTD,|

[MPOCTPAHCTBO,  ABYTPAHHBIA  yTOJ,  CKPEUIMBAIOIINECS
MapajyieIbHOCTh W MNEPHEHAUKYISPHOCTh MPSIMBIX U IUIOCKOCTEH, YroJl

TIPSIMBIE,

MEXIy NPSAMBIMH, YTojl MEXIY MpsSMOM M IUIOCKOCTBIO, YIOJ MEXAY|
[UIOCKOCTSIMM, PACCTOSHUE OT TOYKH A0 IUIOCKOCTH, PACCTOSHHUE MEXIY|
MPSIMBIMU, PACCTOSTHUE MEXAY TIIOCKOCTSAMU;

- YMETb HCIIOJB30BATh MPU PELICHUU 3aJay U3yYeHHbIE (aKThl U TEOPEMBI
[IaHUMETPUHU; YMEHHE OLICHUBATh pa3Mepbl 00bEKTOB OKPY>KAIOIIEro MUpa

OK 06 ITposiBAATE rpaXaaHCKO-
MaTPUOTUYECKYIO MTO3UIIHIO,
TeMOHCTPUPOBATH OCO3HAHHOE
[10BEJICHUE Ha OCHOBE
TPaJULHOHHBIX 00IIEYeIOBEYECKUX
[ICHHOCTEH, B TOM YHCJIE C YIETOM
rapMOHHU3AINH MEKHAITMOHAITBHBIX
1 MEKPETUTHO3HBIX OTHOILEHUH,
MPUMEHSATH CTAHJAPTHI
AHTHUKOPPYILIMOHHOTO MOBEICHUS

- OCO3HaHWE OOYYAIONUMUCS POCCHICKONW TpaKIaHCKOW
MIeHTUYHOCTH;

LCJICHAIIPABJIICHHOC  PA3BHUTUC BHYTP eHHEH IIO3UIIN N

VIMYHOCTU Ha OCHOBE AOYXOBHO-HPAaBCTBECHHBLIX HeHHOCTeﬁ

HaponoB Poccuiickoit  ®denepanuu, HCTOPUYECKUX M|

HAIIMOHAJIBHO-KYJIBTYPHBIX ~ TpaauLui,  (OpPMHUPOBAHHE

CUCTCMbI 3HAYMMbIX MICHHOCTHO-CMBICIOBBIX YCTAHOBOK,

QHTUKOPPYIILHOHHOIO  MHUPOBO33PEHHS, IPaBOCO3HAHUS,
PKOJIOTMYECKOM KYJIBTYpbI, CIIOCOOHOCTH CTaBUTh ILIEIH U
CTPOMUTH KU3HEHHBIE TUIAHBL,

B yactn IrpaKaAaHCKOIro BOCIIMTAHUA:

- OCO3HaHHC CBOUX KOHCTUTYHIHMOHHBIX ImpaB H
06ﬂ3aHHOCTGﬁ, YBaKCHUC 3aKOHA U TPABOIIOPAAKA,
- IIPUHATUC TpaaAuIOHHBIX HalTMOHAJIbHBIX,

0OIIIEYEIIOBEYECKUX TYMAHUCTHIECKUX W JTEMOKPATHICCKUX|
IICHHOCTEH;

- YMETh OIIEpPUPOBATH MOHATHAMMU: NIPSIMOYTOJIbHASL CUCTEMA KOOPANHAT,
KOOPIHMHATHI TOYKH, BEKTOP, KOOPAUHATHI BEKTOPA, CKAJIIPHOE
[TPOU3BEIEHHUE, YTOJI MEKIY BEKTOPAMHU, CyMMa BEKTOPOB, IIPOU3BEACHHE
BEKTOpa Ha YUCIIO; HAXOJUTh C MTOMOIIBIO U3YYCHHBIX (HOPMYIT KOOPAWHATEI
CEpeIMHBI OTPE3KA, PACCTOSHUE MEXKIY ABYMS TOUKAMU;

-yMeTb BBIOMPATh NOAXOISAIINI U3yUEeHHBII METOA JUIsl peIeHHs 3aJauH,
[pacrio3HaBaTh MaTeMaTH4eckue (PaKkThl 1 MAaTEMATUIECKHE MOJIEIH B
[PUPOAHBIX M OOIIECTBEHHBIX SBJICHUSAX, B HCKYCCTBE; YMEHHE IPUBOJUTH
[IpUMEPBI MATEMATUYECKUX OTKPBITHM POCCUMCKON U MUPOBOU
MaTeMaTHYECKOH HayKH.

- YMETb OIEPUPOBATh HOHATHUAMH: CIIy4alHBII OIBIT U CIydaiHOe cOOBITHE,
BEPOATHOCTh CI[y4allHOTO COOBITHS; YMETh BBIUHCIATH BEPOSTHOCTH C
MCTIOJIb30BaHUEM T'paUECKUX METOAOB; MPUMEHSTH (OPMYJIIBI CIOKEHUS U
YMHOXCHHUSI BEPOATHOCTEH, KOMOMHATOpHBIE (akThl U (HOPMYIBl TIpH
[pelLICHUN 3ajJay; OLIEHUBATh BEPOSTHOCTHU PEAJbHBIX COOBITHI; 3HAKOMCTBO)

CO Cﬂy‘{aﬁHLIMI/I BCIIMYMHAMH, YMCHUC IIPUBOJAUTH MPUMCPLI MNPOABICHU




- TOTOBHOCTH IPOTHUBOCTOSTH MJIEOJIOIMU IKCTPEMH3MA,
HaI[OHAJIN3Ma, KCceHo(poOouH, JIUCKPUMUHALINN I10
COLMANIbHBIM, PEIUTHO3HBIM, PACOBBIM, HAIMOHAJIbHBIM|
[pU3HaKaM;

- TOTOBHOCTb BECTH COBMECTHYIO JESITEIHHOCTh B MHTEPECAX|
paXJaHCKOTO OOILECTBAa, y4acTBOBATh B CAMOYIPABJICHUH B
00111c00pa30BaTEILHON OpraHU3aIMA U JICTCKO-FOHOIIECKHX]
OpTaHU3aLNsIX;

- YMEHHE B3aMMOJCHCTBOBATh C COUUATBLHBIMU HHCTUTYTAMH
B COOTBCTCTBUHU C UX q)YHKHI/ISIMI/I 1 Ha3HAYCHHUEM,

- TOTOBHOCTb K TYMaHUTapHOM U  BOJOHTEPCKOI
eI TeNIbHOCTH;

[ATPUOTHUECKOT'O BOCITUTAHUS:

- c(hopMHUPOBaHHOCTH poccuiickoit CPa’KJaHCKOM
MICHTUYHOCTHU, MIaTPUOTU3MA, YBAXCHUA K CBOEMY Hapoay,
IyBCTBa OTBETCTBEHHOCTH Iiepes PoauHo#, ropmoctu 3a
CBOI Kpail, cBOXO PoauHy, CBOI A3BIK U KYJIBTYPY, IIPOLLIOE
1 HacTosIIee MHOTOHALIMOHAJIBHOTO Hapoaa Poccuu;

- [IEHHOCTHOE OTHOLICHHWE K I'OCYJapCTBEHHBIM CHMBOJIAM,
MCTOPUYECKOMY U IPUPOAHOMY HACIEOUIO, IMAMSITHHUKAM,
TpaguuuaM HapoaoB Poccun, noctmwkenusim Poccuu B Hayke,
MICKYCCTBE, CIIOPTE, TEXHOJIOTUSX U TPYIE;

- yjeliHas YOEKICHHOCTb, TOTOBHOCTh K CIYXKCHHIO U
Bamure OTedecTBa, OTBETCTBEHHOCTD 32 €T0 CYAbOY;
OCBOCHHBIC O6yanOIIII/IMI/IC$[ MCXKIIPEAMETHBIC TIOHATUA WU
yHUBEpCaJbHbIE  y4yeOHBbIE  JEHCTBUS  (peryJisiTHBHBIE,
ITO3HABATCIIBHBIC, KOMMYHI/IKaTI/IBHBIe);

- CIIOCOOHOCTh WX HCIOJBb30BaHUsI B TIO3HABATEIHHOH WU
COLIMAIBHOM MPAKTHKE, TOTOBHOCTh K CaMOCTOSITEIEHOMY]
[IAaHUPOBAHUIO U OCYLIECTBJICHUIO YU4eOHOU NEeATEeIbHOCTH,
OpraHH3aLNN y4eOHOT0 COTpYIHHYECTBA C
[e1arorndyeckuMi  pabOTHHUKAaMKU M CBEPCTHUKAMH, K

3aKOHA OOJIBIIINX YUCEIl B OPUPOJHBIX U O6I]_ICCTBCHHBIX SABJICHUAX




YIaCTHIO B TTOCTPOCHUU MHIWBUAYAIBHON 00pa3oBaTEeNbHOM
TPaeKTOpHH;

- OBJIQJICHUE HABBIKAMHU Y4E€OHO-HCCIIEA0BATEIbCKOM,
[IPOEKTHOM 1 COLMANBbHOMN e TeNbHOCTH

OK 07 ConelicTBOBaTh COXpAaHEHUIO
OKPY>KaroLLEl Cpeibl,
pecypcocOepesKeHHI0, TPUMEHSITh
BHAHKUSA 00 U3MEHEHUH KimMara,
IPUHLMIIEI OEPEKITMBOrO
MPOU3BOACTBA, YPPEKTHBHO
MEeCTBOBATh B UPE3BbIYAMHBIX
CUTyalusiaXx

- He IPUHUMATH JEHCTBUS, MPUHOCSIINE BPE OKPYKAIOIIEH
cpene;

- YMETh MPOTHO3UPOBATH HEOJIATOMPHUATHBIC IKOJIOTHUECKHUE]
[TOCJICICTBUSI TIPEANIPUHUMACMBIX IEHCTBUIA, MPEIOTBPAIIIATH)
KX

pacIIMpUTh  ONBIT  JAEATEIHOCTH  JKOJIOTHYECKOM
HAIIPaBIEHHOCTH;

- paspabaThiBaTh IUIaH pelIeHHS NPOOIEMBI C y4YETOM|
aHaM3a MMEIOLIHXCS
[PECYPCOB;

OCYIIECTBIISATh

MaTepUalbHbIX U HEMaTepHaIbHbIX
- L[eJICHANPaBIeHHBI  MOWCK TepeHoca
CPEACTB M cIOCO0OB ACHUCTBHS B IPO(eCCHOHATBHYIO Cpeny;

YMETh TEPEHOCHTh 3HAHWS B T[IO3HABATEIEHYIO U
MMPAKTUYCCKYIO0 00JIACTH KU3HEACATEIHPHOCTH;

- TpelyIaraTh HOBBIE TPOEKTHI, OIIEHWBATh HJIEH C TIO3UIUY]
HOBU3HBI, OPUTUHAIBHOCTH, MPAKTHIECKON 3HAYUMOCTH,

- AaBaTb OILICHKY HOBbLIM CHUTYyallUsIM, BHOCUTb KOPPCKTUBELI B

- yYMEThb OIICPUPOBATh TOHATUAMH: (YHKIUS, HENpepblBHAS (YHKIIHS,
MPOM3BOAHASA, ITEPBOOOpa3Hasi, ONPENEICHHBI MHTErpal, yMETh HAaXOIWTH
MMPOU3BOAHBIC  JJCMEHTapHBIX  (YHKIIHIA,
MPOCTEUILINX

UCTIONIB3YSl  CHpPABOYHEIC
GyHKIMH

MOHOTOHHOCTh, HAXOIUTH HanOOJIbIINE U HAUMEHBIIINE 3HAUCHUS q)YHKI_II/If/'I;

MaTCpUaibl; nuccicaoBaTb B cilydasax HQ

CTpOUTh  TpapUKH  MHOTOWICHOB C  HCIOJIB30BAHWUEM  almapara)
MaTEeMaTHYECKOTO aHAIM3a; MPUMEHATh MPOM3BOAHYIO MPU PEIICHUU 3a/1aY
Ha JBIKCHHUE; PEIIaTh MPAKTHKO-OPHUEHTHPOBAHHbBIC 33/1a4H Ha HAHOOJbIINE
1 HAMMEHBIINME 3HAUCHHS, Ha HAXOXICHUE ITyTH, CKOPOCTH U YCKOPEHHUS;

- YMEThb OIEPUPOBATH TOHATHAMH: JIBIKCHHE B IPOCTPAHCTBE, IOJOOHBIE
(urypbl

[MOBEPXHOCTEH U 00BEMOB MOAOOHBIX (HUTYp NP PEILICHUH 3a/1aY;

B MIPOCTPAHCTBE, HCIIOJIb30BAaTh OTHOIICHUEC HHOHIa):[efI

- YMETb BBIUMCIISATH [€OMETPHUYECKHE BEJIMYMHBI (IUIMHA, YTOJ, IUIOLIA[b,
00BEeM, TIONIAIh TIOBEPXHOCTH ), HCITONB3YS U3yUeHHbIE (POPMYIIBI U METOIBI

NICATCIIBHOCTD, OICHNUBATL COOTBETCTBUEC PE3YJILTATOB LCIIAM




1.4. Kontu4ecTBO 4acoB Ha OCBOCHHME IPOrPAMMBI AU CHHUILIMHBI:
O0nem oOpa3zoBaTeIbHON TPOrpaMMBI - 234 4acoB

B TOM UUCIIE:

TeopeTuueckue 3auaTus: 194 yacos;

IIpaKTU4ecKuX 3aHsATui 40 yacos.

2. CTPYKTYPA U COAEP) KAHUE JUCHUIIJINHBI
2.1. O0beM y4eOHOM TMCHUIIMHBI U BHAbI YU4eOHO#l padoThl

Buj yueOHoit padoThI O0bem yacoB
O06BemM 00pa30BaTeILHON TPOrPAMMBI 250
B TOM YHUCIJIE: 234
TEOPETHUYECCKUE 3aHITHS 194
MPAKTUYECKHUE 3aHATH 40
B 1.4. B hopme nmpakTuuecKkoi NOAr0TOBKU 6
4181 2
KOHCYIbmayuu 4
IIpomedxcymounas ammecmayus 8 popme 3K3amena 8 4 cemecmpe 10




2.2. TemaTu4ecKHUi IJIAH M coJep:KaHue YUeOHOM QucUMIVIMHBI MaTemaTuka

®dopmupyemble
HaumenoBa O6Bé OK, IIK,
HHe Ne Copep:xaHue y4edOHOTr0 MaTepHuaJia, IaGopaTopHbIe H MPAKTHYeCKHe Pad0ThI, CAMOCTOSATEIbHAsI padoTa M peamsyemple
pa3feoB M | ypoka o0y4yaiuxcs, KypcoBasi padoT (MpoeKT) (ec1u npeaycMOTpeHbl) yaco [1::1062:)):{‘]1(:”4
TeM B
MPOrpaMMbl
BOCHUTAHUS
1 2 3 4 5 6
Tema 1. Beeoenue v 2 OK 01,
Baeerue: 1-2 1 O3HaKOMJICHHE C POJIbIO MaTEMaTHUKH B HayKe, TEXHUKE, SKOHOMUKE, B PAKTUUECKOI nesTenbHocTh. Lenu u 3a1aun u3ydeHus 2 OK 2
MaTeMaTHKH PU OCBOCHUH ITpodeccrn Mopyib 2
Pazeumue nonsmusn o yucie 10
3-4 1 Llenble, HaTYpasbHBIC U paloOHaIbHbIE yiciaa. OOBIKHOBEHHBIC U IECATHYHBIC IPOOH, MPOLIEHTHI, 0ECKOHEUHbIE IEPHOANIECKUE 2
Jipolu.
Tema 2. 5.6 2 JelicTBuTenbHbIe uncia. PannoHanbHble ¥ HppalloHaIbHbIE YHCciia. ApUPMETHYECKHE ONIepaLuu 2
PasButue C JEHCTBUTEIbHBIMU YUCIAMM. OK 4,
HOHATHS O 7-8 3 | IIpubnmxéHHbIe BHIYMCIICHNUS, IPABUIIA OKPYTJICHHS, IPUKK/IKA U OLICHKA Pe3yJIbTaTa BhIUMUCICHHUI. 2 OK 3
quce: 9-10 4 KOMnnelicm,Ie yucna [IpuMeHenne npoOeii 1 MPOLEHTOB ISl pEIIeHHs] TPUKJIAJHBIX 3314 M3 Pa3iIMYHbIX OTpaciell 3HaHUHi 1 2 Mogayis 1
peabHON JKU3HH.
11-12 5 IIpakTnyeckoe 3anaTHe Nel Apudmerrueckue qecTBUS HAJl YUCIAMU, HAXOXKACHNE IPUOIIDKECHHBIX 3HAU€HUH BEIUMYNH U 2
MOTPENTHOCTEH BBIYHUCIEHHUH (a0COIIOTHON M OTHOCHTEINILHOIT), CpaBHEHNE YHCIIOBBIX BHIPKEHUH
Tema 3. Kopnu, cmenenu, nozapugmot 30
KopHn, 13-14 1 | Apudmernyecknii KOpeHb HATYypalbHOU cTeneHn. JIeHcTBHS ¢ apu(METHISCKIMU KOPHIMH N—OH CTEIICHH. 2
CTEICHH, 15-16 | 2 | CreneHb ¢ palMOHAIBHBIM MOKa3aTeneM. CBOWCTBA CTEHCHH. 2
norapuQmsr: 17-18 3 | CreneHsb ¢ 1EHCTBUTEINLHBIM [IOKA3aTEIEM. 2
19-20 4 | CpolicTBa CTENEHU C JCHCTBUTEIbHBLIM ITOKA3aTEJIEM. 2
21-22 | 5 | Jlorapudm yucna. OCHOBHOE JIOrapu(h)MUUIECKOE TOXKAECTBO. 2
23-24 6 | JlecsTuuHble U HATYpaJIbHbIE JOrapupMbl. 2
25-26 | 7 | IpaBuiia neiicTBuid ¢ jorapudmMamu. 2
. OK 2
27-28 8 | Ilepexon k HOBoMY ocHoBaHMIO. Jlorapudmuueckast pyHkus, e€ CBoCTBa U TpaduK 2 OK 3 Mo,z[ym)
29-30 9 | IIpeobOpa3oBaHue BRIPAKCHUH, COMEPIKAIINX JIOTAPH(MBIL. 2 ’ 6
31-32 | 10 | IIpeobpazoBanue anredpandecKux BhIpaKEHHN 2
33-34 | 11 | TIpeoOpazoBaHue palMOHAIBHBIX U HPPALMOHAIBHBIX BBIPAKEHUI. 2
35-36 | 12 | TIpeoOpa3zoBaHue MOKA3aTENbHbIX U JOrapu(MHUISCKUX BBIPAKESHHH. 2
37-38 | 13 | JlorapudmMudueckue ypaBHEHHS M HEPABCHCTBA 2
IIpakTyeckoe 3ansaTue Ne2 «Bpuncienne U CpaBHEHNE KOpHEH. BhIoTHeHHe pacueToB ¢ paaukaiaMu. HaxoxxaeHne 3HaueH i
39-40 | 14 | cremeHeli ¢ parMoHaILHBIME MMOKa3aTeassmu. CpaBHeHue crerneneii. [IpeoObpa3oBanHus BEIPAKCHUH, COACPIKAIINX CTCIICHH. 2

Pemenne noka3arenpHbIX YpaBHeHHH. Pelienne npukiaaHpIx 3a1a4y.




IIpakTnyeckoe 3anaTne Ne3 «HaxoxxaeHue 3HaueHuit Joraprudma 1o npou3BoILHOMY OcHOBaHuIo. [lepexon oT ogHOTO
41-42 | 15 | ocHoBaHUS K Apyromy. Berumcienue u cpaBHeHue jgorapudmos. JlorapupmMupoBaHue 1 MOTEHIIMPOBAHKE BhIpakeHUH. Pemenne 2
Jorapu(pMHUIECKUX YPaBHEHUI»
Tema 4. Ilpambie u niockocmu 8 nRpOCMpPAHCHIGE 20
[psmsbie n 43-44 1 OCHOBHBIE TIOHATHS CTEPEOMETPUH: TOUKA, NpsMast, INIOCKOCTh, IPOCTPAHCTBO. B3auMHOe pacnosnoxkeHue NpsiMbIX B 2
IUIOCKOCTH B POCTPAHCTBE: NepeceKarolrecs, apauleIbHble U CKPEIIMBAIOLINECs IPSMBIE.
NPOCTPaHCTB | 45-46 2 | IlapannenbHOCTh MPSIMBIX B IPOCTPAHCTBE U IFIOCKOCTH 2
2 47-48 3 | INapannenbHOCTh IJIOCKOCTEH B IMTPOCTPAHCTBE M X CBOMCTBA 2
49-50 | 4 | IlepneHIUKYJISIPHOCTb MPSIMBIX M INIOCKOCTEH 2
51-52 5 | Yrox mexay npsMod M MIOCKOCThIO. JIByrpaHHBIH yrod. 2
53-54 6 | [epneHaAUKYJIAPHOCTh ABYX MJIOCKOCTEH. 2 OK 3. OK 2
55-56 7 | T'eomeTpuueckre npeoOpa3oBaHmsi MPOCTPAHCTBA: MAapaJICNbHbIN EPEHOC, CAMMETPHSI OTHOCUTEIBHOM MIIOCKOCTH. 2 Mozl’ym) 4
57-58 8 | INapamnenbHoe npoektrpoBanue. [lnomans oproronanbHoi npoekimu. M3o0paxkeHne npocTpaHCTBEHHbBIX QUTYD. 2
IIpakTnyeckoe 3anaTHE Ned «[Ipu3HAKU B3aMMHOTO PACIIONIOKEHUE MPSAMBIX U INTOCKOCTeH. [lepreH UKy sip 1 HaKJIOHHAsI K
59-60 | 9 | miockocTH. YTOJ MEXIY MPSIMOM U INIOCKOCTBIO. TeopeMbl 0 B3aMMHOM PacioIoKeHUH MPIMOi 1 TutockocTd. Teopema o Tpex 2
HNEepHIeHIUKYIIIPAX»
IIpakTnyeckoe 3anaTHE NeS «[Ipu3HaKy ¥ CBONWCTBA MapajuIeNbHBIX U MEPICHANKYIAPHBIX INIOCKOCTeH. PaccTosHUE OT TOUKH 10
61-62 | 10 | mwIoCKOCTH, OT IPSIMO¥A O IUIOCKOCTH, PACCTOSIHUE MEXK]LY TNIOCKOCTSIMU, MEXK/Y CKPELIMBAIOIINMH NPSMBIMH, MEXY 2
POU3BOJIbHBIMU (PUI'YypaMH B IPOCTPAHCTBE.»
Komobunamopuka 12
63-64 1 | OcHOBHEIEC HOHATHSI KOM6HHaT0pHKH. 2
Hroro 3a 1 cemectp 64
Temas 65-66 2 | 3agauu Ha OJCYET YKciia pa3MEelleHUH, IepecTaHOBOK, COYETAHUH. 2
Kf)MgH;{aTop 67-68 3 | ®opmyna bmHOMa HproToHA. 2 OK 3, OK 2
HKa: 69-70 4 | CpoiicTBa OMHOMUHAIBHBIX KOA(GGUIIMEHTOB, TpeyroiabHUK [1ackas. 2 Moayib 6
71-72 5 | IIpaBriia KOMOMHATOPHKH. 2
IIpakTHyeckoe 3anaTHE Ne6 «VcTopust pa3BUTHI KOMOWHATOPHUKH U POJIb B PA3INIHBIX chepax YeT0BEIECKOM
73-74 6 | xxusHenesrensHOCcTU. [IpaBuiia koMOMHATOPUKH. PelieHne KOMOMHATOPHBIX 3aa4. Pa3meleHust, CoueTaHus U MepecTaHOBKH. 2
bunom HetoToHa u TpeyronbHuk Ilackains. Ilpuknagssie 3a1aun.»
Koopounamut u éekmopa 16
Tema 6. 75-76 1 | IIpsaMoyronbHas cucTeMa KOOPAUHAT B IpocTpaHcTBe. PopMysa pacCTOSHUE MEXKIY JABYMs TOUKaAMHU. 2
Bekrops! 1 77-78 2 | YpaBHeHue chepbl, IPsIMO U IIIOCKOCTH. 2
§OOPHHH3TH 79-80 3 | Bekropsl. Moayib, paBEeHCTBO BEKTOPOB. 2 OK 2, OK 3,
MPOCTPAHCTE 81-82 | 4 | CnoxeHue U yMHOXXEHHE BEKTOPOB. 2 Moyis 2
e 83-84 5 | Pa3nosxeHue BeKTOpa 10 HAIMpaBICHUSAM. YTOJ MEXIy NByMs BekTopamu. [Ipoekiust BeKTopa Ha OCh. 2
85-86 6 | KoopauHate! BekTopa. CKalsIpHOE MPOU3BEACHIE BEKTOPOB 2




87-88 7 | IlpakTnyeckoe 3ansitne Ne7 «Bekropsl. JleficTBUS ¢ BEKTOpaMm». 2
89-90 8 | IlpakTnyeckoe 3ansitne Ne8 «/lekapToBa cucTeMa KOOPAMHAT B IPOCTPAHCTBEY 2
OcHo6bl mpuzonomempuu 34
91-92 1 | Papgnannas mepa yria. BpamarensHoe apuxenue. CHHyC, KOCUHYC U TaHT'€HC YHCIOBOTO apryMeHTa 2
Hroro 3a BTOpOii cemecTp 28
93-94 2 ApKcuHYyC, apKKOCHHYC M apKTaHT'€HC YHCIIOBOTO apryMeHTa. TpHUrOHOMETpHIECKasi OKPYKHOCTD, OTIPEACIICHNE 2
TPUTOHOMETPUUECKHUX (PYHKIHMIT YMCIOBOTO apryMEHTA. OK 1, OK 2, OK
95-96 3 | ®opmymnsl cioxkeHus, HOPMyYIIBI IPUBEACHUS, PEIICHHE 3a1ad. 2 3, Mozyus 2
97-98 4 | ®opmynbl ABOMHOTO U MOJOBUHHOTO YTJIOB. 2
Tema 7. 99-100 | 5 | IIpeoOpazoBaHme CyMMBI TPHTOHOMETPHUIECKUX (DYHKINI B IPON3BEICHHE. 2
Octossl 101-102 | 6 | IIpeoOpazoBanue npou3BeACHHUS TPUTOHOMETPUUECKUX (DYHKLIUHA B CyMMY. 2
;iI:OHOMeT 103-104 | 7 | BeIpaxkeHue TPUTOHOMETPUUYCCKHUX (QYHKIUI Yepe3 TAHTCHC TIOJIOBUHHOI'O apryMEHTa. 2
DopmyIBI 105-106 | 8 | IIpocTeiimmue TPUTOHOMETPUIECKUE YPABHEHHS. 2
tpuronomer | 107-108 | 9 IIpocreliye TPUrOHOMETPUUECKUE HEPABEHCTBA. 2
pHH. 109-110 | 10 | I'paduku u cBOHCTBAa TPUTOHOMETPHUYECKUX (DYHKITHH. 2
Tpuronomer | 111-112 | 11 | OGpaTHBIE TPUTOHOMETpHYECKHE (DYHKIIUH. 2
PHYCCKHE 113-114 | 12 | CrocoOsl pemeHust TPUrOHOMETPUIECKUX YPaBHEHHH. 2
YpaBHCHHA 115-116 | 13 | Pemenue TpuroHoMeTpUYECKUX HEPABEHCTB. 2
117-118 | 14 | HaxoxaeHnue 3HauYeHUI TPUTOHOMETPUYECKUX (PYHKIMHI, IO OHOW U3 HUX. 2
119-120 | 15 | Pemenune cucteM TPUroHOMETPUUECKUN YPaBHEHU. 2
[pakTnyeckoe 3ansaTue Ne9 «PaaranHblil METO U3MEPEHUS YIJIOB BpPALLEHHUS U CBSI3b C TPaJyCHOU MEpOH.
121-122 | 16 | OcHOBHBIE TPUTOHOMETPHUYECKHE TOXKIECTBA, (POPMYJBI CIIOXKEHUs, YABOCHUs, NMpeoOpa3oBaHHE CYyMMbI TPHUTOHOMETPHUYECKHX 2
(dYHKIMI B IpOHM3BEJIeHUE, IPe0Opa30BaHKe MPOM3BEICHHUS] TPUTOHOMETPUYECKUX (PYyHKIHUIT B CyMMY».
123-124 | 17 IMpakTnyeckoe 3ansaTue NelO «IIpocreiiline TPUrOHOMETPUUECKHE YPABHEHUS I HEPABEHCTBA. 2
OO6paTHbIe TPUTOHOMETpHUYECKHEe QYHKIINHI: aPKCHHYC, apPKKOCHHYC, apKTAHICHC)»
Dynxyuu u cpaguru: 20
125-126 | 1 | @yHkuus, cocoOsl 3aganns GyHKnuK. B3aumuo obpatabie pyHkmmm. ['paduk dyaxmun. [loHsTHE 0 HEIPEPHIBHOCTH (BYHKIINH. 2
127-128 | 2 | OGmactk onpenesneHuss 1 MHOXKECTBO 3HaueHnH QyHKimu. Hymm ¢pysknuu. [Toctpoenue rpadukos. 2
Tema 8. 129-130 | 3 | MOHOTOHHOCTb, YETHOCTD, HEUETHOCTD, IEPUOAMIHOCTD PYHKIMN. [TpOMEXKYTKH 3HAKU TTOCTOSIHCTBA. 2
DOyHKUHA 1 131-132 | 4 Bospacranue u yosiBanne QyHKINY, TOUKH 3KcTpeMyMa. [IpuMeHeHne ypaBHEHHH, CHCTEM U HEPABEHCTB K PELICHUIO 2 OK 1, OK 2, OK
rpapuku MaTeMaTHYECKHX 33/1a4 U 3aJ1a4 M3 pa3JIMuHbIX 00J1acTell HAyKH U peabHON )KU3HH 4,
133-134 | 5 | IIpuMepsl GyHKIIMOHANBEHBIX 3aBUCHMOCTEH B pealbHBIX Ipolieccax M sSBICHUAX. AprudMeTHIecKue onepanuy Haa GyHKIUIMH. 2 Monyns 4
135-136 | 6 | Crenennast pyHKIHS ¢ HATYpaJIbHBIM | LIEJIBIM TTOKa3aTeneM. E€ cBolicTBa U rpaduk 2
137-138 | 7 | IlokazaTtenbHas (GyHKIUS, €€ CBOWCTBA U TPaduK. 2




139-140 | 8 | IlapamnenbHbIN MEpeHOC, CUMMETPHSI OTHOCUTENIBHO OCel, OTHOCUTENBHO Hayajga KOOPAMHAT. 2
IIpakTHko-opueHTHpPOBaHHOE 3aHATHE Nell «IIpumepsl 3aBUCHMOCTEH MeX Ay EPEMEHHBIMU B peallbHBIX Mpolieccax U3
141142 | 9 cMexHBIX quctuminH. Onpenenenne Gynkunii. [loctpoenne u utenue rpadgukos pynkuuii. MccnenoBanue ¢pynkiun. CpoiictBa 5
JIMHEHHOW, KBaJJpaTUYHON, KyCOYHO-IMHEWHOH U IpoOHO - uHelHOH QyHkuuni». BeiBo Gopmyit 3aBrcuMoCTei, BCTpeyarommxcs
Ha MTPAKTHKE.
MpakTuuyeckoe 3ansaTue Nel2 «HenpepreiBHble u nepuoanaeckue Gpyukmim. CBoiicTBa 1 rpadUKi CHHyca, KOCHHYCa, TAHTCHCA U
143-144 | 10 | KOTaHreHca. Ob6parabie QyHKIMA U BX rpadukn. OOpaTHBIE TpUroHOMeTpIdeckue GyHKIHA. [IpeoOpazoBanus rpaduka GyHKITHH. 5
I'apmonnyeckue xonebanus. [Ipuknanasle 3anaun. [lokazaTenpHbIe, TOrapuMUIECKUE , TPUTOHOMETPUIECKHE YPAaBHEHHS 1
HepaBeHCTBay.
Mmuozozpanunuku u Kpy2nvie mena 26
145-146 | 1 MHororpannuky. Bepiinnel, pedpa, rpanu MHOrorpaHiuka. PazBeprka. MHOrorpanssie yriibl. BeimyKiible MHOTOTPaHHHKH. 2
Teopema Diinepa.
147-148 | 2 | Ipusma. Ilpsamas u HaknoHHas mpusMa. [IpaBunsHast npusma. Iapamnenenunen. Kyo. 2
149-150 | 3 | Ilmpamuna. [IpaBunbHast nupamuaa. Y ceueHHas nupaMmuaa. Terpasap. 2
151-152 4 | CumMmetpuu B Ky0Oe, B mapajuielienuIie/ie, B Ipu3Me U MUpamuze. 2
153-154 | 5 | Ceuenns Ky0a, IpU3MBI ¥ TUPAMHUIBI. 2
155-156 | 6 | IIpencraBieHue o MpaBUIBHBIX MHOTOTPAaHHUKAX (TETpasap, Ky0, OKTadAp, HOJAEKadAP U UKOCAIAP). 2
;‘/IeMa 9. 157-158 | 7 Tena u moBepxHOCTH BpateHus. [lunuuap u konyc. Y cedeHHbld koHyc. OCHOBaHUE, BBICOTa, OOKOBAasi MIOBEPXHOCTh, 00Opa3yromnias, 2
HOTOTrpaHH passepTka. OceBble CEUEHUs U CEUEHMS IAPaLIebHBIE OCHOBAHHMIO.
UKU
159-160 | 8 | Llap u chepa, ux ceuenus. KacarenpHas mIockoCcTh K cdepe. 2 OK 3, 0K 4,
KpYTJIbIC Monyns 5,6
Tena 161-162 | 9 | O0bem u ero m3mepernne. MHTerpanbHas hopmyia oObema. 2
163-164 | 10 Dopmyel 06beMa Kyba, IPSAMOYTOIBHOTO Mapauleenuneia, PU3Mbl, HIHHApa. PopMysl o6beMa MUpaMuia 1 KOHyca. 2
DopMyJIbl IIOLIAAN TOBEPXHOCTEN IIMIIMHAPA U KOHYca. MHOIOIpaHHUK, €r0 3JIEMEHTBl, Pa3BEPTKU
165-166 | 11 | Popmysbl 0ObeMa Mapa u wion@aau chepsl. 2
IIpakTuko-opuenTnpoBanHoe 3aHaTHe Nel3 «IlapannensHoe NpoeKTUPOBaHUE U €T0 CBOWCTBA. TeopeMa o miomaau
167-168 | 12 | oproroHajgbHOW NPOEKIIMHM MHOTOYTOJIbHUKA. B3aMHOe pacmonoxeHne IpoCTpaHCTBEHHBIX (GUryp» Peanmzaiust npukiaaHon 2
HaIpaBJIeHHOCTH O0yUCHHMsI MaTeMaTHKE TIPH PELICHHUH 3a/1a4 Ha I0CTPOSHHE
MpakTuyeckoe 3ansiTue Neld «PaznuuHble BUbl MHOTOTpaHHUKOB. X n3o00paxenus. CeueHns, pa3BepTKH MHOTOIPaHHUKOB.
169-170 | 13 | IInomanas moBepXHOCTH. Buasl cummeTpuii B mpocTpancTBe. CUMMETpHS TeJ BpallleHHst 1 MHOTOTpaHHHUKOB. Beraucienue 2
Ionagae u 00beMOBY
Hauana maTeMaTH4ecKOro aHaau3a 26
Tema 10. 171-172 TlocnenoBaTeIbHOCTH, CIIOCOOBI 3aJaHKS ITOCIEI0BATENHLHOCTEH. MOHOTOHHBIE ITOCIEA0BATEIHHOCTH. 2
Hauano 173-174 | 2 | Apudmernueckas u reomerprieckas nporpeccuu. beckoneuHo yObIBaroIias reoMeTpHyIecKas IporpeccHs. 2 OK 1. OK 2. OK
MaTeMaTH4e " " " ’ ’
CKOTO 175-176 | 3 | IlpomsBognas pynxumu. ['eomeTpruecknii 1 GU3MIECKUIT CMBICI IIPOU3BOJHOM. 2 3
aHaIM3a 177-178 | 4 | YpaBHEHHE KacaTeNnbHOHU K rpaduKy QyHKINH. 2 Monyns 7
179-180 | 5 | IIpou3BoxHast CyMMBI U Pa3HOCTHU, IPOU3BEJECHUS U YACTHOTO. 2




Hroro 3a Tperuii cemectp

181-182 | 6 | IIpom3BoaHas eMeHTapHBIX QYHKIHH. 2
183-184 | 7 | IlpuMeHeHHe IPON3BOIHON K NCCIEIOBAHHIO (QYHKINI HA MOHOTOHHOCTD U SKCTPEMYMBbI 2
185-186 | 8 | IIpomsBomHasi oOpatHO#i (yHKIMU. PereHne mpuMepoB. 2
187-188 | 9 | IIpuMepsl HCOIB30BAaHUSA MPOU3BOAHON I HAXOXKACHUS HAWITYYIIETO PEIIEHNS B IPUKIAJHBIX 3a1a4ax. 2
189-190 | 10 | Bropas mpousBoaHast, €€ reOMeTpHUECKHI U GU3UICCKUIT CMBICIT. 2
191-192 | 11 | HaxoxxaeHnue HanOOJIBIIET0 1 HAUMEHBILETO 3HaYeHUS (PYHKIINU HA OTPE3Ke 2
IIpakTuko-opueHnTHpoBaHHOe 3aHsTHE NelS «UncmoBas mocineaoBaTeNbHOCTD, CIIOCOOBI €€ 3a1aHHs, BBIYUCIICHNUS WICHOB
103-194 | 1 | TOCTIENOBATENLHOCTH. ITpenen nocnenoBaTenbHOCTH. beckoHEUHO yOBIBatOImas reoMeTpuIecKast poOrpeccHs. 2
IIponsBonHas, MEXaHUYECKUN ¥ TEOMETPHUUECKUI CMBICI IPOU3BOIHON» [IprMeHeHe MPON3BOIHOMN AT PEIIEHHs] TPAKTUKO-
OpPUEHTUPOBAHHBIX 33134
IIpakTnyeckoe 3anaTHe Nel6 «YpaBHEHHE KacaTelbHOH B 00mmeM Buze. [Ipasuna u popmymsl auddepeHIpoBanus, TadIuIa
195-196 | 13 | mpoOM3BOAHBIX MEMEHTapHBIX QyHKIni. McenenoBanne GpyHKINH ¢ TOMOIIBIO Tpon3BoAHON. HaxoxneHne HanbombIiero, 2
HAMMEHBIIIEr0 3HaYeHHs U SKCTPEeMaIbHBIX 3HAUCHUH (PyHKIUIY.
HuTerpad, ero npuMeHeHue 14
197-198 | 1 | IlepBooGpa3Has. Tabmuna nepBooOpa3HBIX 2
199-200 | 2 | Unrerpan. Beiuucnenue unterpana. 2
gIeMa 11. 201-202 | 3 | HaxoxneHue 1uiomanu KpUBOJUMHENHOMN Tpaleluu. 2
HTErpal —
ero ’ 203-204 | 4 | ®opmyna HerotoHa -JleiiOnnna. Pemenne gpusmueckux 3amay. 2 OK4, OK 5,
npuMeHerne | 205-206 | 5 | BblumcieHue miomany KpHBOJIMHEHHOM TpareLuy. 2 OK6, OK 7
207-208 6 Pemenne 3aau ¢ npakTUUECKUM COZAEpKaHUEM 2
200-210 | 7 MpakTnueckoe 3anaTue Nel7 «uTerpana u meppoobpasnas. Teopema Herorona-JleitOnuma. [lpumeHeHne nHTETpana K 2
BBIYHMCIICHUIO (PM3MUYECKHX BEJIMUMH U IIJIOIAICH»
Tema 12. DJIeMeHThI TEOPUH BEPOSATHOCTH 10
OneMeHTbI 211-212 | 1 | CoObiTHS, BepOSTHOCTH COOBITHIA. 2
TEOpHUH =
213-214 | 2 | CnoxkeHue U yMHOXXEHUE BEPOSITHOCTE. 2
BEPOSTHOCTH . OK 7, OK 3, OK
: 215-216 | 3 | JduckperHas ciydaiiHas BeJIHMYUHA. 3aKOH OOJBIINX YHCEIL. 2 50K 6
2
217-218 | 4 | IlonsaTue o 3amayax MaTeEMaTUYECKON CTATUCTUKH. 2 Moyiib 3
219-220 | 5 IIpakTnyeckoe 3anaTue Nel8 «Knaccuueckoe onpeneneHue BepoITHOCTH, CBOWCTBA BEPOSATHOCTEH, TEOpeEMa 0 CyMMe 2
BeposATHOCTe!. Brruncienue BepostHocTell. Ilpuknannsle 3anaun. IlpeacraBnenue 4ncioBbIX JaHHBIX. [IpuKkiiaiHble 3agauny
YpaBHeHus1 U HepaBEeHCTBA 14
Tema 13. 221-222 | 1 | PanuonanbHbIE U UppaALMOHAIBHBIC YPABHEHUS. 2
YpaBHeHUst " = OK7,0KS5,
- 223-224 | 2 | IlokasarenbHble ypaBHeHUs U HepaBeHcTBa. [lokazaTenpHas GpyHKuus, e€ cCBOHCTBA U rpaduK. 2 OK 6
HEPABEHCTBA | 995 996 | 3 Tpuronomerpuueckue ypaBHeHHH. CUCTEMbI TUHENHHBIX ypaBHEHUN. Pelllenre npukiagHbIX 3aa4 ¢ IOMOIIBIO CUCTEMBI 2 Moxnyis 6

JMHENHBIX YPaBHEHUH.




HepaBeHCTBa. PaHI/IOHaJ'H)HLIe, HppaluOHAJIbHBIC, ITOKA3aTCJIbHbIC U TDUTOHOMETPUICCKUE HEPABCHCTBA. OCHOBHEIE MPpUEMBI UX

227-228 | 4 2
pELIEHHUS.

220232 | 5 Merton unTepBanoB. M3o0paxeHne Ha KOOPAUHATHOU IIOCKOCTH MHOXKECTBA PEIICHUH YpaBHEHUI U HEPABEHCTB C JBYMs 2
HepeMEHHBIMU U MX cucTeM. KoHcynpranus

233234 | 6 IIpaxTuueckoe 3ansaTue Nel9 «Kopuu ypaBHeHuil. PaBHOCHIBHOCTS ypaBHeHuil. [IpeoOpa3oBanue ypaBHEHUH. 2
OCHOBHBIE IPHEMBI PEIICHUS] YPAaBHEHUI. »

935.236 | 7 IpaxTuueckoe 3ansaTue Ne20 «PenteHue cucrteM ypaBHeHuil. Mcronb3oBanue cBOMCTB U rpaukoB GYHKIUI A PeIIeHUs 2
YPaBHEHMH U HEPABEHCTBY.

Hroro 3a ueTBepTHIi ceMecTp 54
HToro 3a nepuon o0yueHus: 234
KoncyabTanum 6
IIpomeskyTouHasi aTTeCTAlMA IK3AMEH 10
HUTOI'O 250




3. YCJOBUS PEAJIM3ALIUU TPOT'PAMMBI IUCHUTIJIMHBI
3.1. TpeGoBaHus K MUHMMAJIbHOMY MATEPUAJIbHO-TEXHUYECKOMY O0eceYeHH 0
Peanu3arust mporpaMMBbl JUCHUILTAHBI TPEOYeT HAMHUMS y4eOHOro KaOWHETa MAaTEeMAaTHUKH.
O6opynoBaHue yueOHOTO KaOHMHETa:

— II0CaJI0YHBIC MECTA 110 KOJMYECTBY O0YYArOIIUXCS;

— pabouee MECTO Mperno1aBaTes;

— KOMIUICKT Y4eOHO-HATISTHBIX TTOCOOHUI;

— J1abopaToOpHOE U AEMOHCTPAIIMOHHOE 000pYA0BaHUE.
TexHuueckue cpencTBa 00y4eHus:

—  KOMIIBIOTEP C JUIICH3HOHHBIM IPOTPAMMHBIM 00€CIIEYCHUEM U MYJIbTHMEAUATIPOSKTOP.
Ocnarnenue kaOuHeTa:

—  TaOJUIIBI IO TEOMETPHH; TAOJIUIIBI IO AIredpe M HaYaiaM aHaJIn3a;

—  MOJIEJIH TEOMETPHUECKUX TElT;

—  y4eOHbIe TOCOOus 10 alIreOdpe U HavaIaM aHaIu3a;

—  pacxonHble MaTepHasbl (Oymara);

—  y4eOHHKH 110 TCOMETPHH,

—  KapKacHbIC MOJICIIH,

—  OuOnmoTeyHsbIid GoHT;

—  TIOPTPETHI YYCHBIX MATEMATHKOB

3.2. UndopmanuonHoe odecrieyeHre 00ydeHusl.
OcHOBHbIE HCTOYHUKH:
1. Mep3mik A. I'., [TonskoB B. M., Homuporckuii JI. A. «MartemaTtuka. Anrebpa u
Hayajla MaTeMaTH4eckoro aHanms3a. 10 kimacc. YueOHHMK. YTIyOJIeHHOE U3yYCHHUE.
dI'OC» - U3a-Bo «IIpoceemenne/Benrana-I"pad», 2024 r.
JlonoJiHUTE/IbHbIE UCTOYHUKM:
1. bammakoB M. W. MaremaTtuka: y4eOHUK IS CTYIOEHTOB YyupexaeHuil cpen. I[Ipod.
obpazoBanus — 10-e u3a., ctpem. — M.: I3parensckuii ieHTp «Akagaemus» - 2015t
2. bammakoB M.U. MaremaTrka: anreOpa u Hayajia MaTeMaTHYECKOrO aHaJIn3a, TEOMETPHSL:
y4e0. 1moco0. isi CTyAeHTOB cpen. mpod. oOpazoBanusa. - M.:M3marenbckuii 1meHTp
«Axagemus», 2019. - 256¢.

HHurepHer pecypcnl:
http //School. Holm. Ru
www. Matehen. he.ru
3. www. Edu.km.ru
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4. KOHTPOJIb U OHEHKA PE3YJIbTATOB OCBOEHUA JTUCIUIIJIMHbI
KoHTposb ¥ OLieHKa pe3ysIbTaTOB OCBOEHUS AUCLMILIMHBI OCYILIECTBIIAETCSA NPENOJaBaTEIEM B
Iporecce MNPOBEAECHUS NPAKTUYECKUX 3aHATHH, KOHTPOJBHBIX M CaMOCTOSATENBHBIX pPadoT,

TCCTUPOBAHHA, a4 TAKIKC BBIIIOJHCHHUA CTYACHTAMU HWHIWBUIYAJIBbHBIX 3aﬂaHHﬁ,

(COOOIIEeHMI 1 TTPe3CHTAIIHH )

HUCCIIENOBAaHUI

Oomasi/npodeccuoHaaIbLHasK
KOMIEeTEeHIUS

Paszngen/Tema

Tun o1eHOYHBIX MEePONPUATHIA

OK 01 BsibupaTs ciocoOb!
peleHus 3a1a4
npoeccuoHaIbHON
JeSITETBHOCTU PUMEHHUTEITBHO
K Pa3IMYHbIM KOHTEKCTaM

Tema 1, Tema 7, Tema 8, Tema
10,

TectupoBanue

VYceTHBI onpoc
MaremaTuyecKuil IMKTaHT
WNHnuBuayanpHas
caMocCTosITeNTbHas paboTa
IIpencrasnenue pe3ynbTaToB
MPaKTHYECKUX paboT
3amuTa TBOpUECKUX paboT
3ammTa UHIUBUTY ATbHBIX
MIPOEKTOB

[IpoBepounas pabota
Brmonnenue J3K3aMCHAIlMOHHBIX
3alaHNMN.

YcTHBIE OTBETH Ha 3HAHHE

dhopmy.

OK 02 Hcnonb3oBath
COBpPEMEHHBIE CPEJICTBA TIOUCKA,
aHaIM3a M MHTEPIPETAINN
nH(pOpMaIUH, 1
WHPOPMAITMOHHBIE TEXHOJIOTHU
TS BBITTOJTHEHUS 33/1a4
npodeccnoHabHOM
JeSITETbHOCTH

Tema 1, Tema 3, Tema 4, Tema 5,
Tema 6, Tema 7, Tema 8, Tema
10,

TecrupoBanue

VYeTHBIH onpoc
MareMaTHJeCcKHUH TUKTAaHT
WNunuBuayansHast
caMOoCTOsITeNIbHAsL paboTa
IpencraBienue pe3yabTaToB
MPAaKTUYECKUX PadoT
3aiuTa TBOPUECKUX paboT
3aiuTa MHIUBU Iy IbHBIX
MPOCKTOB

[IpoBepounas padora
Brimonnenne 3x3aMeHaMOHHBIX
3aIaHUH.

VYcTHBIE OTBETHI Ha 3HAHUE

dhopMmyIL

OK 03 IlnanupoBaTh
peaxn3oBBIBaTH COOCTBEHHOE
npodeccuoHanbHOe U
JIMYHOCTHOC PAa3BUTHUC,
HpeANPUHIMATEIBCKY IO
JeSTeILHOCTD B
npodeccuoHanbHOM cdepe,
MCIIOIb30BaTh 3HAHUSI 110
(MHAHCOBOI TPAMOTHOCTH B
Pa3IMYHBIX JKU3HCHHBIX
CUTyanusax

Tema 2, Tema 3, Tema 4, Tema 5,
Tema 6, Tema 7, Tema 9, Tema
10, Tema 12,

TectupoBanue

YcTHbIM onpoc
MareMaTHYeCKUH TUKTAHT
NunuBuayanbHas
caMocTosTeNbHas paboTa
[IpencraBnenue pe3ynbTaToB
MPaKTUIECKUX PadoT
3aiuTa TBOPYECKUX paboT
3amuTa HHIUBUIYTbHBIX
MIPOEKTOB

[TpoBepounas padora
BrimmonHeHne 3K3aMeHaIOHHBIX
3aJIaHHMH.

YcTHBIE OTBETHI Ha 3HAHHUE

bopmyL

OK 04 D¢pdextuBHO
B3aMMOJICHCTBOBATH U PadOTaTh B
KOJUICKTHBE M KOMaHJIe

Tema 2, Tema 7, Tema 9, Tema
12, Tema 11

TectupoBanue
YcTHbI onpoc
MaTteMaTHYeCKUil JUKTaHT
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NunuBuayanbHas
caMocCTOsTeNbHAs paboTa
[IpencraBnenue pe3yiabTaToOB
MPaKTHYECKHUX paboT
3amura TBOpUECKHX paboT
3amuTa HHIUBUIYTBHBIX
MTPOEKTOB

[IpoBepounas padota
BrimonHeHne 3xK3aMeHaIMOHHBIX
3a1aHHM.

YcTHBIE OTBETH Ha 3HAHHE

dopmyL.

OK 05 Ocy1iecTBasTh yCTHYIO U
MIUCbMEHHYI0 KOMMYHHUKAIMIO Ha
rOCYJapCTBEHHOM SI3BIKE
Poccuiickoit @enepaunu c
Y4eTOM 0COOEHHOCTEH
COLMAJIBHOTO U KyJIETYPHOTO
KOHTEKCTa

Tema 12, Tema 11, Tema 13,

Tecruposanue

YcTHbIN onpoc
MareMaTnyecKuii AUKTAHT
NunuBuayanbHas
caMocTosTeNnpHas paboTa
[IpencraBnenne pe3ynpTaToB
MPaKTUYECKUX PadoT
3amuTa TBOPUECKUX paboT
3amuTa HHIUBUIYATbHBIX
MPOEKTOB

[TpoBepounas pabota
BrmmonHerne 3x3aMeHaIMOHHBIX
3a1aHHM.

YCTHBIE OTBETHI Ha 3HAHKE

dhopMmyIL.

OK 06 IIposiBAsTE TpaXkIaHCKO-
MaTPUOTHUYECKYIO O3ULHIO,
JEMOHCTPHUPOBATh OCO3HAHHOE
MOBEJICHUE Ha OCHOBE
TPaIULUOHHBIX
00IIIeYeIIOBEYECKUX [IEHHOCTEH, B
TOM YHCJIE C YIETOM
rapMOHHU3ALNN
MECXHAITMOHAJIBHBIX U
MCKPEITUTUO3HBIX OTHOHIeHI/II\/'I,
MPUMEHSTH CTaHAAPTHI

Tema 11, Tema 13, Tema 12

TectupoBanue

YcTHbIl onpoc
MaremaTHYeCKU TUKTAHT
WNunuBuyanbHas
camocTosITeNbHas paboTa
[IpencraBnenue pe3ynbTaToB
MPaKTUYECKUX padoT
3ammra TBOpYECKHX padoT
3amuTa MHIUBUAYATbHBIX
MPOEKTOB

[IpoBepounas pabota

AHTUKOPPYIIIOHHOTO BrinonHeHne 3xK3aMeHAIIMOHHBIX
TOBEACHUS 3aJIaHUH.
VY CTHEIC OTBETHI HA 3HAHHUE
bopmyIL
OK 07 CopneiicTBOBaTh Tema 11, Tema 13, Tema 12 TectupoBanue

COXPaHEHUIO OKPY KaroLen
Cpeabl, pecypcocOepexeHuIo,
MPUMEHSTH 3HAaHHUSA 00
W3MEHEHUH KIIUMaTa, IPHHIIHIIEL
OepeXITMBOTO MTPOU3BOCTBA,

3¢ (heKTUBHO IEHCTBOBATE B
YpE3BbIYAIHBIX CUTYAIHSIX

VYeTHBIi ompoc
MareMaTHYeCKUH TUKTAHT
WnauBunyansHas
caMOCTOsITeNIbHAS paboTa
[IpencraBnenue pe3yinbTaToB
MPaKTUYECKUX paboT
3aruTa TBOPUECKUX paboT
3aiuTa MHIUBUIyaIbHBIX
MTPOEKTOB

[IpoBepounas pabota
BrimmonHeHne sK3aMeHaIMOHHBIX
3aJIaHHM.

VYcTHBIE OTBETHI HA 3HAHUE
dhopmy.
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TEMbI PE®EPATOB (JOKJIAJJOB) UCCJIEJOBATEJBbCKUX TPOEKTOB
- INapannensHOe MPOSKTHPOBAHUE
- BekropHoe 3aaHue NPSMBIX U TUIOCKOCTEH B TIPOCTPAHCTBE
- CloxeHue rapMOHUYECKUX KOJIeOaHMit
- I'paduueckoe penieHne ypaBHEHUH H HEPABEHCTB
- IIpaBuibHBIE U NOJIYTIPABUWIbHBIE MHOIOTPAHHUKH
- HemnpepsiBHBIE 1poOH
- KoHunueckue ceueHus U UxX IMPUMCHCHHEC B TCXHUKC
- HccnenoBanue ypaBHEHUN ¥ HEPABEHCTB C MapaMeTpaMu
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