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COAEPXAHUE

OBIIASI  XAPAKTEPMCTHUKA PABOYENl  IIPOTPAMMBI YYEBHOM
JTACHMTILINHBI

CTPYKTYPA Y COAEP)KAHUE YYEBHOM JACIATLINHBI
YCJIOBUS PEAJIM3AIIAY YYEFHOM JUCHUILIAHBI

KOHTPOJIb Y OLIEHKA PE3YJIbTATOB OCBOEHUSA YYEBHOM
JTACHUTLINHBI



1.  OBIIAA

XAPAKTEPUCTHUKA

PABOUYEN

ITPOI'PAMMBI YUYEBHOM

(OBIIEOBPA30OBATEJBHOI) TUCHUILIMHBI «MaTeMaTHKa»

1.1. MecTo IUCHUIIMHBI B CTPYKTYPe OCHOBHO# 00pa3oBaTe/ibHOI NMPOrpaMMbl:

VYuyebnas (00meoOpa3oBaTebHas) TUCHUIIINHA «MaTeMaTrukay SBIseTCS 00s3aTeIbHOM YacThIO
00111e00pa30BaTENLHOTO IIMKJIa OCHOBHOM 00pa3oBaTenbHON nporpammsl B cooTBercTBUU ¢ PI'OC CIIO
no crienranbHocTy 40.02.04 FOpucnpyaeHuus.

12. Heap m
MUCHUTLTAHBI:

IJIAHUpYeMble

pe3yJibTaThl

1.2.1. Ilean 001e00pa30BaTEIbHON TUCIUTLINHBI
Lenp qucuuruiuHe! «MaTeMaThKay:

O0CBOCHUSHA

yueOHOH (001meo0pa3oBaTeIbHOM)

— chopMuUpOBaTh NPECTABICHHE O COIMAIBHBIX, KYJIBTYPHBIX M HCTOPHUYECKUX (haKTOopax

CTaHOBJICHUSA MaTCMAaTHKU,

— cOpMHPOBATH JIOTHYECKOE, ATOPUTMHUYECKOE M MATEMATHIECKOE MBIIIICHHE;

— C(bOpMI/IpOBaTB YMCHUEC NPUMCHATD IMOJTYYCHHBIC 3HAHWA IIPU PCHICHUN PA3JIMYHBIX 3a1a4;

- C(bOpMI/IpOBaTB MNpCACTAaBJICHHUC O MATCMATHUKE KaK 4YaCTU O6H.[C‘ICJIOB€‘ICCKOﬁ KYJbTYPHI,

YHUBCPCAJIbHOM A3BIKC HAYKH, ITO3BOJIAIONIEM OIMUCBIBATH U U3YUaTh PCAJIBHBIC ITPOLCCCHI U ABJICHU.

1.2.2. llnanupyembie pe3yJbTaThl OCBOECHHS 00IIE00PA30BATEIbHON TUCHUILUINHBI B COOTBETCTBUH
¢ ®I'OC CIIO u Ha ocose ®I'OC COO
Ocoboe 3HaueHne AUCITUIUTMHA UMeeT TTpu popMupoBaHuu U pazButun OK.

O0ne KoMneTeHI

I[lnanupyembie pe3yabTaThbl 00y4YeHHs

O0mmme

I[HCI[H]'[JII/IHapHBIe

OK 01 Bri6upats
CHOCOOBI peIeHHs 337134
po¢eCCHOHATBHOM
JIeATEIbHOCTH
NPUMEHHUTEITLHO

K Pa3THYHBIM
KOHTEKCTaM

- TOTOBHOCTb K TpYyHLy, OCO3HaHHE
IIEHHOCTH MacTepCTBa, TPYAOII00HE;

- TOTOBHOCTh K aKTHBHOH JESATECILHOCTH
TEXHOJIOTHYECKOM " COIMaJIbHOM
HAIpPaBIEHHOCTH, CIOCOOHOCTP
WHUIMHPOBAT, IJIAHUPOBATH u
CaMOCTOSITEJILHO ~ BBINIOJIHATh  TaKYyIO
JIESITeITbHOCTB;

- WHTEpeC K pa3Iu4dHbIM  cdepam
po(heCCUOHATBHOM IeATEIbHOCTH,
Ognanenne YHUBEPCATBHBIMU
yaeOHBIMI MTO3HABATEILHBIMHU
JEUCTBUSIMU:

a) 6a30BbIC JIOTUYECKHE JCHCTBUS:

- caMmocCTOsITelIbHO (opMyIHpoOBaTh U
aKTyaJIM3UPOBaTh npo0Oemy,
paccMaTpUBaTh €€ BCECTOPOHHE;

- yCTaHABIMBATh CYIIECTBEHHBII
MpU3HAK WU OCHOBaHHUS  JUIs

-BIIaJICTh METOJJaMU JI0Ka3aTeNbCTB,
aTOPUTMaMU  pELICHHs 3ajad; yMEHHE
(hopMynHpOBaTH ONpEACICHUs, aKCUOMBI W
TCOPEMEI, IIPUMCHATH ux, IIPOBOJUTH
JIOKa3aTelbHbIE  pPacCyKICHUS B  XOfe
peuIeHus 3a/1a4;

- YMETh OIICPpHUPOBATH IMMOHATUAMU: CTCIICHDL
gyucna,  JiorapudM  ymcIa; yMEHHE
BBINIOJHATh ~ BBIYMCICHUWE  3HAYCHUH U
npeoOpa3oBaHMsl BEIPAKEHHUH CO CTENCHIMHU
u sorapupmamu, npeoOpazoBaHUsi APOOHO-
panMOHAIIBHBIX BBIPAKCHUIA;

- yMeTb  ONEpUpOBATh  IOHATHIMU:
panroHaIbHEIE, HppaloOHaJIbHEIE,
MOKa3aTeJbHbIE, CTEICHHBIE,
Jorapu(MUYEcKHe, TPHUTOHOMETPHUYECKHE
YpaBHCHUA U HEPABECHCTBA, UX CUCTEMBI,

- YMETb ONEpUPOBATH MOHATHIMU: (QYHKLIUS,
HeTnpepbiBHAs ~ (QYHKIWs, TNPOWU3BOJHAS,




CpaBHCHHH, KiaccupuKayu u
000011IeHNS;

- ompenenaTh IEAH  JeSTebHOCTH,
3a7aBaTh MapaMeTPbl M KPUTCPUH HX
JIOCTHKEHMS,

- BBISBIATH  3aKOHOMEPHOCTH U
NPOTHBOPEYHS B  PacCMaTPHBAEMBIX
SIBIIEHUSX;

- BHOCUTBH KOPPEKTHUBBI B ACATCIIBHOCTD,
OLICHUBATL COOTBETCTBUE PE3YJILTATOB
neirsiM, OLCHUBATHL PUCKU MOCJICACTBUI
JCATCIIBHOCTH,

- Ppa3BuBaTb KpPCAaTHUBHOC MBIIIJICHUC
IIpyu pCIICHUHU KU3HCHHBIX HpO6J’I€M

0) 6azoBbIC HCCIIEIOBATCIHCKUE
JCHUCTBUS:
- BIIQJCTh  HaBBIKAMHU  y4eOHO-

UCCIEAOBATEILCKOM U MPOEKTHOM
JeSITeIbHOCTH, HAaBBIKAMM Ppa3pelIeHUs
pooseM;

- BBUIBIATH PUIMHHO-CIICACTBCHHbIC

CBSI3M W aKTyalM3MpOBaTh 3ajaady,
BBIIBUTaTh THIIOTE3y €€ peUIeHHs,
HaXOJIUTh apTyMEHTHI Ut

JIOKA3aTeNIbCTBA CBOWX YTBEPIKICHUH,
3aaBaTh IMapaMmeTpsl W  KPUTEPHH
pEIIeHuS;

- aHaTM3WUPOBATH TONYYEHHBIE B XOJIE
penreHus 3a7a41 pE3yIbTaTHI,
KPUTHYECKU OIICHHUBATh Hx
JIOCTOBEPHOCTb, MIPOTHO3UPOBATH
M3MEHEHHNE B HOBBIX YCIOBUSIX;

-- yMeTh [IePEHOCHTHh 3HAHUSI B
MO3HABATENFHYI0O W IPAKTHYECKYIO
00/1aCTH )KU3HEAEATEIHHOCTH,

- yMETh UHTETPUPOBATh 3HAHUS U3
pa3HbBIX PEJIMETHBIX 00JIacTel;

- BBIJIBUTaTh HOBBIC HJIEH, IpenjiaraTh
OpUTHHAJILHBIE TIOAXO/IbI U PEIIeHYS;

A CHOCOOHOCTH HMX HWCIIOJL30BaHHS B
IMO3HaBaTEIILHOMN n COITMATLHOM
MIPAKTHKE

HepB006pa3Ha;1, OHpe,Z[eHCHHLIﬁ HUHTCIpal;

YMETb HaXOJUTh HPOU3BOIHbIE
3IeMEHTapHBIX ¢$byHKUUH, UCTIONB3YS
CIPaBOYHBIE MAaTepUalbl; HCCIEN0BaTh B
mpocTedux  ciay4asx  (QyHKOMH — Ha

MOHOTOHHOCTb, HAaXOIWTh HauOOJbLIME U
HaUMEHbIIME 3HaueHWs (QYHKLUUH;, CTPOHUTH
rpa¢uKd MHOTOUWIEHOB C HCIOJIb30BAaHHEM
ammapata = MaT€MaTH4ecKOoro  aHau3a,
NIPUMEHATh TMPOMU3BOJHYIO TIpU pEIIeHUU
3aJlad Ha JIBIDKEHME; pellaTb IPaKTHKO-
OPHEHTUPOBAHHBIC 3a/a4ld Ha HanOOJIbIINE
Y HaVMEHBUINE 3HAYEHMs, Ha HaXOXKJIECHUE
IIyTH, CKOPOCTH U YCKOPEHUS;

- yMeTb  ONEpHUpOBATh  IOHATHIMU:
pammoHanbHas  (QyHKIOUS, TOKa3aTelbHas
byHKIHA, CTeTIeHHasI byHKIMS,
JorapupmMudecKas byHKIwS,
TPUTOHOMETpUYECKHe (DYHKIIUN, OOpaTHBIE
(GyHKIWMH; yYMEHHE CTpOUTh  rpaduku
U3yYCHHBIX ¢byHKUUH, WCTOJB30BaTh

rpaduKd  OpU  U3YyYCHHH MPOLECCOB H
3aBUCHUMOCTEH, IpU pEIICHUH 3a7ad U3
JIpyrux Yy4eOHBIX NpPEAMETOB M 3agad W3
peanpHOM JKHM3HHW; BBIpakaTh (QOpMyIamu
3aBUCHUMOCTH MEXAY BEITMUHUHAMU;

- YMETh peulaTh TEKCTOBBIE 3a/la4ll Pa3HBIX
TUNOB (B TOM YHCJIe HA TMPOLEHTHI, JOJIU U
4acTH, Ha JBIDKEHHE, PabOTy, CTOMMOCTbH

TOBapOB W YCIYyr, HaJOTH, 3aJadd U3
obnactu yIpaBJICHUSA JINYHBIMU u
ceMeiHpIMH  ()MHAHCAMH);  COCTaBISTh

BBIpQKEHUsI, YPaBHEHUs], HEPABEHCTBA U UX
CHCTEMBI I10 YCIIOBHIO 3a/Ia4d, UCCIIE0BATh
MOJlydeHHOE  pelleHWe M  OLEHUBATh
MIPaBIOIIOI0OHOCTD PE3YJIbTATOB,;

- YMETh OIEPUPOBATH IMOHSATHSIMU: CPEAHEE
apudMeTHIecKoe, MeJraHa, HauOoJblIee U
HanMEHbIIIee 3HAYCHHUS, pa3Max, AUCIEPCHs,
CTaHIapTHOE OTKJIOHEHHE YHCIIOBOTO
HaOopa; yMeTh W3BJICKATH,
HHTEPIPETUPOBATh nHdopmanuio,
MIPECTABIECHHYIO B Tabauuax, Ha
quarpammax, —Tpadukax, — OTPa)karolryro
CBOICTBA pEalbHBIX MPOIECCOB U SBICHUN;
MPECTaBIsATh HMH(GOPMALUIO C IIOMOIIBIO
Ta0JMMI, W JMarpaMM;  HUCCIEA0BaTh
CTaTUCTUYECKHE JaHHBIE, B TOM YHUCIE C
MpPUMEHEHUEM TpaHUuecKuX METOAOB H
3JIEKTPOHHBIX CPEICTB;

- YyMeThb  OIEpUpoOBaTh  MOHATHIMU:
CIly4aillHbI ONBIT M Ciy4ailHOE COOBITHE,
BEPOSITHOCTD CIy4alfHOI'O COOBITHS; YMEHHE
BBIYUCIISITH BEPOSITHOCTD C MCIIOJB30BAaHUEM
rpauuecKux METOJIOB; NPUMEHSTD




GbopMyNnBl  CIOXKEHHS W YMHOXCHHS
BEPOSITHOCTEH, KOMOWHATOpHBIE (aKThl U
(dhopMynBl TpU peLIeHWH 3afad; OLCHUBATH
BEPOSITHOCTU peanbHbIX COOBITHI;
3HAKOMCTBO CO CIyYalHBIMH BEIUYNHAMU;
YMEHUE TPUBOIUTH TPUMEPBI TPOSIBICHHUS
3aKkoHa OONBIIMX YHWCEN B TMPHPOIHBIX U
OOIIECTBCHHBIX SIBIICHHSX;

- yMeThb ONEPUPOBATH TOHSATHUSMH: TOYKA,
npsaMasi, TUIOCKOCTb, MPOCTPAHCTBO,
OBYTPaHHBIA  YroJ,  CKpeIIUBaroIIuecs
TpsIMbIE, MapauIeIbHOCTh 17§
MEepHEeHANKYISIPHOCTh MPAMBIX u
IUTIOCKOCTEH, Yrojl MEXAY HpSMBIMH, YIoJ
MEX]y TPSMON M TUIOCKOCTBIO, YTOJI MEXKIY
IUTOCKOCTSIMH, PAacCTOSHHE OT TOYKH JIO
IUIOCKOCTH, PACCTOSIHAE MEXIY MPSMBIMH,
paccTosiHHE MEXIY IJIOCKOCTSIME;, yMEHHE
HCTONB30BaTh ~ TNPU  PEIOICHHH  3a1ad
U3y4YCHHBIC (dakTh u TEOpEMBI
IUIaHUMETPUHU; YMEHHUE OLICHHBATh Pa3Mephbl
00BEKTOB OKPYKAIOIIETO MUPA;

- yMeThb  OIEpUpOBaTh  MOHATHIMHU:
MHOTOTPaHHUK, CEYEHHE MHOTOTPaHHHUKA,
Ky0, mapajuienenumnel, npu3Ma, Mupamuia,
durypa W TOBEPXHOCTh  BpallCHHS,
WIMHIP, KOHyC, Iap, cdepa, CceueHUs
(urypsl BpaleHus, MI0CKOCTh, Kacaloulascs
chepel, [WIMHApPA, KOHyCa, IUIOMIAIh
MOBEPXHOCTH THPAMUBI, TPU3MBI, KOHYcCa,
WIMHAPA, IUIomans cdeprl, o0beM KyOa,
MPSMOYTOIEHOTO napaJuieyenuIe/ia,
MUPaMUJIbI, TPU3MBI, [UIMHAPA, KOHYyCa,
nrapa; yMeHue M300pakaTb MHOTOTPaHHUKH
U TOBEPXHOCTH BPAIICHUS, WX CEYCHHS OT
pYyKH, c MOMOIIBIO YEePTEHHBIX
WHCTPYMEHTOB H D3JICKTPOHHBIX CPEJICTB;
YMEHHE  paclio3HaBaTh CHMMETPHIO B
MPOCTPAHCTBE,  YMEHHE  pAClO3HABATh
NpaBUIIbHBIC MHOTOTPaHHHKH;

- yMeThb  OIEpUpoBaTh  TOHATHSIMU:
JBIDKEHHE B MPOCTPAHCTBE, TMOJOOHBIC
(Gurypel B MPOCTPAHCTBE; HCIIOIH30BAThH
OTHOIIIEHUE TUIOWIAJIEH TOBEPXHOCTEN U
00bEeMOB TOJOOHBIX (PHUTYp TIPU pElICHUH
3ajay;

- yMeTh BBIYHCIATH TEOMETPUYECKHUE
BEJIMYHMHBI (JUIMHA, YToJ, IUIOMAaab, 00BbeM,
IUIOIIAAb MTOBEPXHOCTH), UCTIONB3YSI
n3yueHHbIE HOPMYJIIBI U METO/IBI;

- yMeThb  OIEpUpoBaTh  TOHITHIMU:
NpSMOYTOJIbHasi ~ CUCTeMa  KOOpAMHAT,
KOOpAWHATBl TOYKH, BEKTOP, KOOPIMHATHI
BEKTOpa, CKaISIpHOE IPOU3BEIICHHUE, YTOJ
MEXIy BEKTOpaMH, CyMMa BEKTOpOB,




MIPOM3BE/IEHUE BEKTOpA HA YMCIIO; HAXOJIUTh
c ITOMOUIBIO W3YyYEHHBIX bopmyn
KOOp/AMHATHI CEpeIUHBI OTpe3Ka,
PacCTOSHUE MEXAY IBYMS TOUKaMH;

- YMETh BHIOWPATh TOIXOASIINN H3yISHHBII
METOJX IJI PEIICHMs 3aladd, Paclio3HaBaTh
MaTeMaTHUeCKhe (aKkThl U MaTeMaTHYECKHe
MOJIEJIN B HPUPOAHBIX M OOILIECTBEHHBIX
SIBIICHUSIX, B UCKYCCTBE; YMEHUE IIPUBOAMTH
NpUMEpPbl  MAaTeMaTHYECKUX  OTKPBITUH
POCCHUICKOM M MMPOBOM MaTeMaTHUYECKOU

HaYKW.

- yMeTh  ONEpPUPOBATH  IMOHSATHUSIMH:
onpeJecHue, aKcuoMa, Teopema,
CIICJICTBHE, CBOICTBO, MPHU3HAK,
JTIOKA3aTeIIbCTBO, paBHOCHIIHHBIE
(hopMynupoBKY; yMeHUE (OPMYIUPOBATH
obparHoe " MPOTHUBOTIOJIOKHOE
YTBEpXKJICHHWE, TNPUBOAUTH TPHUMEPH U
KOHTPIIPUMEPBI,  KCIOJIb30BaTh  METOJ

MaTeMaTHYeCKOH HMHAYKIUH, MPOBOJHUTH
JOKa3aTeJIbHbIE PACCYKICHUS NPH PELICHUN
3amad, OLICHUBATh JIOTUYECKYIO
IIPaBUIILHOCTD PaCCYKICHU;

- YyMETb  OIIEpUpOBaTh  MOHITHUAMHU:
MHOECTBO, IOAMHOECTBO, ONEPaLUH Hal
MHOKECTBAMH;  YMEHHE  HCIOJb30BaTh
TEOPETUKO-MHOKECTBEHHBI ~ anmapar  Jyis
OIMCAHMS PEaJIbHBIX HPOLIECCOB M SBICHUI
NPY PElIeHUH 3a/1a4, B TOM YHCIIe U3 APYTHX
yUeOHBIX MPEIMETOB;

- yMEThb OIEepUpOBaTh MOHATHAMU: Tpad,
CBs3HBIN Tpad, nepeBo, 1uKiI, rpad Ha
IUIOCKOCTH; YMEHHUE 3a]aBaTh U ONHCHIBATH
rpads Pa3INIHBIMA croco0amu;
HCHOJB30BaTh rpadbl IPH PELLICHUH 33/1aY;

- yMeTb CBOOOJIHO OTIEPHUPOBATH HOHSATHIAMHU:

COYCTaHUC, NEpECTaHOBKA, YHUCIIO
CO‘IeTaHI/Iﬁ, YUCJIO TMEPECTAHOBOK; OuHOM
HI)IOTOHa; YMEHUE IMPUMCEHATH

KOMOWHATOpHBIE (DaKTHl U PACCYKACHUS JIIS
peuIeHus 3a/1a4;

-yMeTb OIIepUPOBATH MOHSTUSIMH:
HaTypaJbHOE YUCIIO, LEJN0e YHCIO, OCTATOK
0  MOAYJIIO,  pPAlMOHATIBHOE  YHCIIO,

HUppanuoOHaJIbHOC qucCio, MHOXCCTBA
HaTypaJbHBIX, OCIIBIX, palnOHAJIbHBIX,
HeﬁCTBHTeHBHBIX YHUCCII, YMEHUEC
HCIIOJIB30BATH MIpU3HAKHU JACIINMMOCTH,

HauMEHBIITHH oommit JCIINTEIIb Hu
HaWMEHbIIIEe O00Iee KpaTHOE, aJlfOPUTM
EBknmna npu penieHnn 3a1aq; 3HaKOMCTBO C
pa3IMYHBIMM  MO3ULHUOHHBIMH  CHUCTEMaMHU
CUHCJICHUS;

- YMETh CBOOOJIHO OTIEPUPOBATH MOHITUSIMH:




CTEeTIEHb C IEJBIM I[IOKa3aTeneM, KOpeHb
HaTypaJlbHOM  CTENEHHM,  CTEeNeHb  C
pallMOHATBHBIM TIOKa3aTeNeM, CTEHeHb C
JCWCTBUTEIBHBIM (BeIIeCTBEHHBIM)
IoKasaresneM, JiorapudM UuCIA, CHHYC,
KOCHHYC U TaHT'€HC ITPOU3BOJILHOIO YHUCIIA;

- yMeTb  OIEpUpoBaTb  HOHSATHSAMHU:
TOXIIECTBO, TOXIECTBEHHOE
mpeoOpa3oBaHue, ypaBHEHUE, HEPaBEHCTBO,
cucTeMa  ypaBHEHHMH W HEpPaBEHCTB,
PaBHOCHIBHOCTh YpaBHEHUH, HEPABEHCTB U
CHCTEM, DPaLUOHAJIbHBIE, HUPPALUOHAIbHEIE,
MoKa3aTeJbHBIE, CTETICHHBIE,
jgorapuMuyeckue,  TPUTOHOMETPHUYECKHE
YpaBHEHUS, HEPABEHCTBA U  CHCTEMBI;
YMEHHE pellaTh ypaBHEHHUs, HEPAaBEHCTBA U
CHCTEMBI C TIOMOIIBIO Pa3JIMYHBIX MPHEMOB;
pelaTh ypaBHEHHs, HEPABEHCTBA M CUCTEMBI
C IapamMeTpoM; MpPUMEHATh ypaBHEHUS,
HEPaBEHCTBA, MX CHCTEMbI [UIS PEIICHUS
MaTeMaTHYeCKHX 3ajJad W 3ajad |3
pa3TMYHBIX OO0NacTell HayKW W pealbHOU
KH3HUY,

-yMeTb CBOOOJTHO ONEpPHpPOBATH MOHSATHIMHU:
rpaduk  GyHKIEH, oOpaTHas QYHKIHA,
KOMITO3UIWS PYHKIWHN, TUHEHHAS (YHKIHSA,
KBaJ[paTHYHAsI ¢byHKUUS, CTeTIeHHAs
¢byHKIMSA c LEJBIM MoKa3aTeleM,
TPUTOHOMETpUYECKHe (DYHKIIUN, OOpaTHHIE
TPUTOHOMETPHUECKHE ¢$yHKIHY,
NoKa3aTesbHast u JorapupmMudeckas
(hyHKIIME, yMEHHWE  CTPOUTH  TrpaduKu
(yHKUMH, BBIIONHATH  NPeoOpa3oBaHUS
rpaduKoB (GyHKINH;

YMEHHE HCIOJIb30BaTh rpaduku (QyHKOUH
U U3YYEHHUs] MPOLECCOB M 3aBUCUMOCTEH
0Py pelIeHHH 3aJad M3 JAPYTHX y4eOHBIX
NpEeIMETOB M U3  PEAIbHOM  KU3HU;
BbIpaXXaTh (HOPMYJIaMHU 3aBUCUMOCTH MEXKIY
BEITUYHHAMU;

yMeHHUe CBOOOJIHO ONIEpHUPOBATH NOHSATHIAMHU:

YETHOCTb ¢byHKUIMH, MEPUOANYHOCTD
(yHKUMM,  OTPaHWYEHHOCTh  (DYHKIMH,
MOHOTOHHOCTB byHKIUH, IKCTPEMYM

¢yHKIMY, HauOoJblllee W HaWUMEHBIIee
3Ha4eHUs (QYHKOMM Ha  NPOMEXKYTKE;
yMeHHE MPOBOJIUTH UCCIIEI0BaHUE
bynximm;

YMEHHUE HCIIONb30BaTh CBOWCTBA M rpaduku
¢yHKUME A7 pelleHHs — ypaBHEHUH,
HEpPaBeHCTB W 3aJad C T[apaMeTpamu;
n3o0pakaTb Ha KOOPAMHATHOW IUTOCKOCTH
MHOXECTBA peleHui ypaBHEHUII,
HEPaBEHCTB U MX CHUCTEM;

- YMETh CBOOOJIHO ONIEPHPOBATH MMOHSATHSIMHU:




MOCJIEI0BATEIBHOCTb, apudmeTryeckas
MIPOTPECCHUsi, TEOMETPHUYECKasi IPOTPECCHS,
0eckoHeyHO yObIBaroIlasi TeOMeTpUYecKas
MIPOTrPECcCHs; YMEHHE 3aJ1aBaTh
[IOCIIEZIOBATEIbHOCTH, B TOM YHCIIE C
TIOMOIIIBIO PEKYPPEHTHBIX (hOPMYIT;

- yMeTh  ONEPUPOBATH  TOHATHSIMH:
HEMPEePBIBHOCTh  (DYHKIMH,  aCHMIITOTHI
rpadpuka QyHKOHM, TIEpBas W BTOpas
MPOM3BOAHAS (PYHKIIMU, TE€OMETPUUSCKUN U
(uznueckuit CMBICJII MIPOU3BOIHOM,
mepBooOpa3Hasi, OIpeaeNIeHHBId WHTETpal;
YMECHHE HAaxOJIUTh AaCHMIITOTHI Tpaduka
(hyHKIIMM; YMEHUE BBIYHCISATH MTPOU3BOIHBIC
CyMMBI,  TPOW3BENEHUS, YacTHOTO U

KOMIIO3ULINH ¢byHKUNH, HaXOJIUTh
ypaBHEHHE  KacaTelbHOM K  Tpaduky
dyHKumM;

YMEHHE HCIOJIb30BaTh NPOU3BOIHYIO JUIS
uccienoBanusl QYHKUUH, Ui HaXOKACHUS
HAWJTYYILEero PEeIeHHs B IPUKIIaTHBIX, B TOM
qucie COLIMAIBHO-3KOHOMHUYECKUX u
¢usnueckux 3amadax, A ONpEAETICHUs
CKOpPOCTH U YCKOPEHHS; HAXOJUTh ILIOMIAIN
1 00BeMBI (UTYp C TIOMOIIBIO WHTETpaa;
MPUBOAUTH TNPHUMEPHl  MAaTEeMaTHYECKOTO
MOZEIUPOBAHUS c MOMOUIBIO
UG hepeHIMANTbHBIX YPaBHCHHIA,

- yMETb  OIIEpUpOBaTh  MOHITHUAMHU:
KOMITJICKCHOE YHCIIO, COIIPsDKEHHBIC
KOMITJICKCHBIE YHCIla, MOAYJIh M apryMeHT
KOMIUICKCHOTO ~ 4uciia, QopMa  3amucu
KOMIUIEKCHBIX ~ 4ucell  (reoMeTphyeckKas,
TPUTOHOMETpUYECKass M anredpandeckas);
yMETb  NPOU3BOAUTH  apU(METHUECKHE
JNEHCTBUST C  KOMIUICKCHBIMH — YHCJIAMU;
OPUBOJUTH  TNPHUMEPHl  HCIIOJIB30BAHUS
KOMITJICKCHBIX YHCEIT;

- YMeTb CBOOOJIHO ONEpHPOBATH HOHATHAMHU:
cpeaHee apudmMeTHIecKoe, Me/IhaHa,
HauOoJIbIllee M HaWMEHbIIEE 3HAYCHUS,
pasmax, qucrepens, CTaHJapTHOE
OTKJIOHEHHE [UIi ONMCAaHHWS  YHUCIOBBIX
JTAHHBIX; yMeHHE HccIe0BaTh
CTaTUCTUYECKHUE JaHHBIE, B TOM YHUCIE C
MPUMEHEHUEM TIpaQHUuecKuX METOAOB H
AJIEKTPOHHBIX CpPE/CTB; rpapuyuecKu
HCCIIeZIOBaTh COBMECTHBIE HAONIOJICHHUS C
MOMOIBIO  JWMarpaMM  pacceuBaHUsl U
JMHEWHOH perpeccuy;

- YMETh HaXOJUTh BEPOSTHOCTH COOBITHI C
HCIONB30BaHUEM TIpaUyecKuXx MeETOAOB;
MPUMEHSTh Ui PelIeHus 3a1ad (Gopmyssl
CIIO)KEHWSI M YMHOXEHHS BEPOSTHOCTEH,
(dhopMyiTy MOJHOH BEPOATHOCTH, (GOPMYITY




Bepuymimn, xomOunatopuble ¢QakTel U
bopmys; OLICHNBAaTh BEPOATHOCTH
peanbHBIX COOBITHH; yMEHHE OIepUpOBaTh
TIOHSATUSIMH: ClyvaiHas BEJIMYMHA,
pacrpenencHue BEPOSTHOCTEN,
MaTeMaTHYECKOE OXHMIAHUE, TUCIHEPCUST W
CTaHIapTHOE OTKJIOHEHHE ClIy4alHOU
BEJIMYMHBI, (QYHKIMH pacmpeneneHus u
IJIOTHOCTH PABHOMEPHOTO, MOKAa3aTEIbHOTO
A HOPMAJIBHOIO PAcCIpeleIeHU; yMEHHUE
HCIIONb30BaTh CBONCTBA HA3YYEHHBIX
pacnpenencHU  [UIA  pelIeHUs  3a7ad,;
3HaKOMCTBO C IMOHSATHSIMHU: 3aKOH OOJBIIUX
qucell, METO/IBI BBIOOPOYHBIX
HCCIIEIOBAHHNI; yMEHUE MIPUBOJUTH
IIPUMEpPbl MPOSABICHUS 3aKOHA OOJBIINX
yrcel B MPHUPOAHBIX M  OOLICCTBEHHBIX
SIBJICHUSX

- YMETh CBOOOIHO ONEPHUPOBATH NOHATHAMHU:
TOYKa, MpsAMas, INIOCKOCTb, IIPOCTPAHCTBO,
OTPE30K, JIyd, IUIOCKUM YroJj, ABYIPAaHHBIN
yTOJI, TPEXTPAaHHBIN YIoJ, epeceKaronuecs,

napasJiesibHble u CKPELIMBAIOLINECS
npsMeble, napaneabHOCTb u
MePHEHANKYISIPHOCTh HPSMBIX u

IUIOCKOCTEH, yrojl MEXAYy HpPSMBIMH, YIoJ
MEXly MPSIMOX M MJIOCKOCTBIO, YTOJI MEXAY
IUIOCKOCTSIMH; yMEHHE HCIIOJIb30BaTh IIpU
pelleHnH 3a7ad  U3ydeHHble (aKThl U
TEOpeMBbl IJIAHUMETPUH;, YMEHUE OIICHUBATh
pasMepsl 0OOBEKTOB B OKpPYXKAIOIIEM MHPE;

yYMEHHE OTIEpUPOBATh MOHATHSMU:
MHOTOTPaHHHK, CEYEHHE MHOTOTPAHHUKA,
NPaBUJIBHBIA ~ MHOTOTPAaHHHUK,  TPU3MA,

nupamuga, Qurypa W IOBEPXHOCTH
BpallleHus, [UIUHIP, KOHYC, map, cdepa,
pa3BepTKa MOBEPXHOCTH, CEUCHUS KOHycCa U
MWINHApPA,  HapajUlellbHBIE  OCH WU
OCHOBaHWIO, CEUYEHHE Imapa, IUIOCKOCTb,
Kacaromasicss cdepbl, MWIMHApPA, KOHYCA;
YMEHUE CTPOWUTHh CCUYCHHE MHOTOTPAHHUKA,
n300paxarb MHOTOTPAaHHUKU, QUTYpHl U
MTOBEPXHOCTH BpAIICHUS, HX CEUCHHS, B TOM
YHUCJie C TOMOIIBI0 3JIEKTPOHHBIX CPENICTB;
YMEHHE MIPUMEHSTh CBOICTBa
TEOMETPHYECKUX (UTYpP, CaMOCTOSITEIHHO
(hopMyJIUPOBaTL ONPEACICHHUS H3y4aeMbIX
(uryp, BbIIBUraTh TUIIOTE3bI O CBOMCTBAX U
MpU3HAKaX T€OMETPUUYCCKUX turyp,
00OCHOBBIBATh UJIM OIPOBEPTraTh UX; yMEHUE
MPOBOJIUTE  KJaccupuKanuio (Guryp 1o

Pa3IUYHBIM MpU3HAKaM, BBITIOJIHSATD
HEOOX0AUMEbIE JIOTIOJTHUTENIbHBIC
TTOCTPOCHHS;

- YMETh CBOOOJHO OIIEpUPOBATH




MOHATHSMM:  TJIOIWAAb  (QUrypel, 00BEM
GuUryphl, BEIMYMHA YIJA, PACCTOSIHHUE OT
TOYKM JI0 TIJIOCKOCTH, PACCTOSHHE MEXIY
MPSIMBIMH, paccTosiHue MEXITY
IUTOCKOCTSIMH, IUIOMIaAb Ccgepsl, IUIOMmaab
TIOBEPXHOCTH NMUPAMHUIbI, MPU3MBI, KOHYCa,
UWINHAPa, 00beM Kyba, HpSIMOYTroJbHOTO
napajulesienunea, MHUPaMUIbI,  IIPH3MBL,
IIMHApPA, KOHYyCa, Iapa; yMEHHEe HaXOIUTh
OTHOLICHHE 00BEMOB MMOAOOHBIX QUTYD;

- yMeTb CBOOOJIHO OTIEpHUPOBATH MOHSATHAMHU:
JIBIKEHUE, TIapasuIeIIbHbIA HepeHoc,
CUMMETpUSi ~ Ha  IUIOCKOCTH W B
MPOCTPAHCTBE, IOBOPOT, MpeoOpa3oBaHHe
momobus, ToMOo0HBIE (UTYpPBI; yMEHUE
pacro3HaBaTh paBHBIC W TIOJOOHBIE (PUTYPHI,
B TOM 4YHCIE B MpPHPOJE, HCKYCCTBE,
ApXHUTEKTYPE; yMEHHE HCTOJIB30BaTh
TEOMETPUUYECKHE  OTHOIICHUS, HaXOIUTh
TCOMCTPHUUICCKHUEC BCIIMYMUHBI (I[J'II/IHa, yroii,
IO, O0BEM) MpPU pPENICHUH 3ajad M3
JIPYTUX y4eOHBIX MPEAMETOB U U3 peasbHOM
KH3HH;

- yMeTh CBOOOIHO ONIEPUPOBATH MOHSATHAMHU:
OpsSMOYTOJIbHAsE ~ CHUCTeMa  KOOPIHMHAT,
BEKTOP, KOOPAMHATHI TOYKH, KOOPAMHATHI
BEKTOpa, CyMMa BEKTOPOB, NPOU3BEICHUE
BEKTOpa Ha YHCIIO, pa3ioKeHHe BEKTOpa 10

Oazmucy, CKaJSIpHOE MIPOU3BE/ICHHE,
BEKTOPHOE TIPOM3BEACHHE, YIoil MEXIy
BEKTOpPaMU; yMeHHe HCIIOJIb30BaTh

BEKTOPHBIA M KOODAWHATHBIA METOA s
pelIeHns TeOMETPHYECKUX 3agad U 3aj1ad
JIpYruxX y4eOHBIX IPEeIMETOB; ONEPUPOBATH
HOHATUAMU: marpuna 2x2  u  3x3,
OTIpENIeJINTENIb MAaTPHLBL, T'€OMETPUUYECKUI
CMBICT OIIPEEITUTEIIS;

- YMETh MOJIEIUPOBATh peasibHbIe CUTYalluU
Ha  s3bIKE  MAaTeMaTHKH;  COCTaBJIATh
BBIPAXXECHHS, YPaBHEHMs, HEPABEHCTBA M HX
CHCTEMBI IO YCJIOBHIO 33/1a4H, HCCIEeI0BaTh
MOCTPOCHHBIE MOJEIM C HCIOJIb30BAHHEM
anmapata  anreOpel, HHTEPIPETUPOBATH
MOJTyYEHHBIH pe3yibTar; CTPOHTH
MaTeMaTU4ecKhue MOJENd C  ITOMOIUIBIO
FEOMETPUUYECKHX TOHATUH W  BEJHYHH,
pemaTh CBS3aHHBIE C HUMH INPAKTUYECKHE
3aJla4y¥; COCTaBIATh BEPOSTHOCTHYIO MOJEINb
u MHTEPIPETUPOBATH [IOJTyYEHHBIN
pe3ysbTaT; peuarh MPUKIAJHBIE 33Jaud
CPeICTBAaMH MaTeMaTH4YeCKOrO aHanunu3a, B
TOM YHCJIE COLUAIBHO-D)KOHOMHUYECKOTO H
(U3MIECKOro XapakTepa;

- YMEHHUE BBIOUPATH MOAXOISIINN METO IS
pelleHns 3aJa4y; NOHMMaHWE 3HAYMMOCTH




MaTEeMaTHKH B W3YYCHUU MPHPOTHBIX U
OOIIIECTBEHHBIX TIPOIIECCOB W  SIBJICHHIA,
YMEHHUE Paclo3HaBATh MPOSBICHUE 3aKOHOB

MaTeMaTMKH B  HCKYyCCTBE,  yMEHHUE
MIPUBOJUTH  TMPUMEPHl  MaTeMaTHYECKHX
OTKPBITUHA  POCCUMCKOM U MHPOBOHU
MaTeMaTHYECKON HayKH
OK 02 UHcnmonw3oBath |B  obmacth  1eHHOCTM  HAy4YHOTO |-  yMETh  ONEPUPOBAaTh  TMOHATHSIMU:
COBpEMEHHBIE CpEJICTBA | IO3HAHMUS: panmioHanbHAs ~(PYHKOWS, TOKa3aTellbHas
MOWCKa,  aHajum3a  H|- CPOPMHUPOBAHHOCTH MHPOBO33PCHUS, | PYHKITHS, CTEIEHHAs ¢byHKIHS,
UHTEpIIpETALNN COOTBETCTBYIOLIETO COBpPEMEHHOMY | lorapudMuyecKas (hyHKIHS,
uHpopmanuy, U | ypOBHIO pa3BUTHS HAyKH U | TpUTOHOMETpHUYecKrne (YyHKIHH, OOpaTHbIe
UHPOPMAITHOHHBIE OOIIICCTBEHHOM MPAKTHKH, OCHOBAHHOIO | QYHKIIMHM;, yYMEHHE CTPOHUTHb  TrpaduKu
TEXHOJIOTUH JUI1 | HA IMAJIOTe KYJbTYP, CIOCOOCTBYIOIIETO | U3y4EHHBIX (hyHKIHIA, HCIIOJIb30BaTh
BBINOJIHEHUS 3a71a4 | OCO3HAHHIO CBOETO MecTa B|Tpaduku TpH H3yYEHHH MPOLECCOB H
npodecCHOHANBHON MOJIUKYJIBTYPHOM MUPE; 3aBUCUMOCTEH, MpU PELICHUU 3anad U3
JIeSITENbHOCTU - COBEPIICHCTBOBAHHWE S3BIKOBOW M| APYIHMX YYEeOHBIX MPEAMETOB M 33434 H3

YUTATENbCKOW KYJNBTYPHl KaK CpeICTBa
B3aMMOJCWCTBUS MEXIYy IIOIbMU U
MTO3HAHUS MUPA,

- OCO3HaHUE [LIEHHOCTM  HAYYHOU
JeATEIEHOCTH, TOTOBHOCTh
OCYLIECTBIISTh MPOCKTHYIO u
HCCIIE0BATENILCKYIO JeSITeTBHOCTh
WUHIMBUIYaJIbHO U B TPYIIIIE.

Ognanenue YHUBEPCAIbHBIMU
y4eOHBIMH M03HABATEIILHBIMH
JCHCTBUSAMU:

B) pabota c uHdopmanuei:

- BUAAeTh HAaBBIKAMU  MOJYyYCHUS

MHQOPMALMK M3 HCTOYHHUKOB Pa3HBIX
TUIIOB, CaMOCTOSITEIBLHO OCYIECTBIATH

IIOUCK, aHaJIW3, CHUCTEMAaTH3alUl0 U
HUHTEPIIPETALHIO nHdpopmManun
pa3IMYHBIX BHJIOB u dbopm
TIPEICTaBIICHUS;

- Cco3maBaTh TEKCTHl B  Pa3IMYHBIX
dopmarax ¢ y4eToM Ha3HAUCHUS
WHQOpPMAIUK H IIEJIEeBOH ayIUTOPHH,
BEIOMpas ONTUMANTBHYIO hopmy
NPE/ICTAaBICHHS Y BU3yaIN3allHy;

- OLICHUBAThH JIOCTOBEPHOCTH,
JETUTUMHOCTh UHQOPMAIIH, ee
COOTBETCTBHE IIPABOBHIM M MOPAIBHO-
ITHYECKHM HOPMaM;

- UCIIONIB30BaTh cpeacTBa
MH(POPMAIIMOHHBIX u
KOMMYHHMKALIMOHHBIX ~ TEXHOJIOTUH B
peuieHun KOIrHUTHUBHBIX,
KOMMYHUKATUBHBIX )51
OpraHMU3alMOHHBIX 3aga4y c
COOII0/IEHNEM TpeOoBaHHUH
OPrOHOMHUKH, TCEXHUKU 6630HaCHOCTI/I,
TUTHEHBI, pecypcocOepexeHus,

IIPAaBOBBIX MW OTHYCCKHUX HOPM, HOPM

peanbHON JKHM3HHW; BBIpaXath (opMyraamu
3aBHUCHMOCTH MEXly BETUUHHAMUY;

- yMeTb  ONEpUPOBaTh  MOHATHAMHU:
TOXJIECTBO, TOXKJIECTBEHHOE
npeoOpa3oBaHye, ypaBHEHHE, HEPaBEHCTBO,
CUCTEMAa  ypaBHEHMH U  HEPAaBEHCTB,
PaBHOCHUJIBHOCTh ypaBHEHHI, HEPaBEHCTB U
CUCTEM, palMOHAJbHBIC, HpPpALMOHAIBHBIC,
[TOKa3aTeNbHbIE, CTETICHHBIE,
jorapumMuUecKkie,  TPUTOHOMETPHUYECKHE
ypaBHEHUS, HEPABEHCTBA U CUCTEMBI; YMETh
pelaTe ypaBHEHUS, HEPABEHCTBA M CHCTEMBI
C MOMOIIBI0 Pa3INYHBIX IPUEMOB; PEIIATh
ypaBHEHUS, HEPaBEHCTBA U CHUCTEMBI C
[IapaMeTpoOM; MIPUMEHSATh ypaBHEHUS,
HEPABEHCTBA, HX CHCTEMBI JUIsl pELICHUs
MaTreMaTU4ecKux 3aad M 3a4ad U3
pa3nUYHBIX O0NacTell HaykKu M peabHOM
KHU3HH;

- YMeTb CBOOOJIHO ONIEPUPOBATH HOHATHAMHU:
JIBIDKCHHE, napasuiesIbHbIN MepeHoc,
CUMMETPUS Ha  IUIOCKOCTH u B
MIPOCTPAHCTBE, IIOBOPOT, MpeoOpa3oBaHHE
nojo0us, TOJAOOHBIE  (QUTYpPBL,  yMETh
pacro3HaBaTh paBHbBIE ¥ TIOAOOHBIE (HUTYPEI,

B TOM 4YHCIE€ B TMPHUPOLE, HCKYCCTBE,
ApXUTEKTYPE; YMETh HCII0JIb30BaTh
r€OMETPUYECKUE  OTHOLIEHUS, HaXOJUTh

reOMETPUUYECKHE BEIWYHMHBI (AJIMHA, YIOJI,
IoImaab, 00beM) MPH PEUICHUH 3a1ad U3
JIPYTUX Y4eOHBIX MPEIMETOB U U3 peaTbHOMN
KHU3HH




MHPOPMAIIMOHHOH OE30IIaCHOCTH;
- BJIQ/ICTh HABBIKAMU PACIIO3HABAHUS U

3AIIUATHI nHbOPMAIIIH,
HHGOPMAITHOHHOM 0e3o0macHOCTH
JIUYHOCTH

OK 03 [Inanuposats u
peann3oBbIBaTh
cOOCTBEHHOE

PO EeCCHOHATEHOS u
JUYHOCTHOE  Pa3BUTHE,
NPEANPUHAMATEIBCKYIO
JICATEIILHOCTD B
o eCCUOHANTBHOM
ctepe, HCIIONTE30BaTh
3HaHUS MO0 (PUHAHCOBOMN
IPaMOTHOCTHU B
Pa3INYHBIX JKU3HEHHBIX
CHUTYaIHSX

B oOmacty yXOBHO-HPaBCTBEHHOIO
BOCIIUTAHUS:

- c(hOpMHUPOBAHHOCThL HPABCTBEHHOTO
CO3HAHMS, ITHYECKOTO MTOBEICHUS;

- COCOOHOCTH OIIEHWBATh CHUTYaIlUI0 U
MPUHUMATh  OCO3HAHHBIC  PEIICHUSI,
OPUEHTHUPYSICH Ha MOpaJIbHO-
HPaBCTBEHHBIE HOPMBI U IIEHHOCTH;

- OCO3HAaHWE JIMYHOTO BKJIaJa B
MOCTPOCHUE YCTOWYUBOTO OYAYIIETO;

- OTBETCTBEHHOE OTHOIIIEHHE K CBOWM
pomuTensM W (WIHM) APYTUM HIEHAM
CEMbU, CO3JaHUI0 CEMbU Ha OCHOBE
OCO3HAHHOTO  TIPUHSTHS  [IEHHOCTEU
CEMEWHON >XU3HU B COOTBETCTBHU C
TpaauLuMsIMU HapoaoB Poccuuy;
Ognanenue YHUBEPCATbHBIMU
PETYIATUBHBIMH JEHCTBUSIMH:

a) CaMOOpPTaHM3AIHSL:

- CaMOCTOATCIIBHO OCYHIECTBIIATDH
IIO3HaBaTCIIbHYIO JOCATCIIBHOCTD,
BBIABJIATH HpO6J’I€MbI, CTaBUTHb nu

(dhopMynupoBaTh COOCTBEHHBIE 337a9U B
00pa3oBaTeIbHON  JESATENBHOCTH |
JKU3HCHHBIX CUTYAIHAX;

- CaMOCTOSITENIbHO COCTaBIIATH IUJIaH
pewmieHUss ~ OpoOJeMBl  C  YYETOM
UMCIOIIUXCSL PECYpPCOB, COOCTBEHHBIX
BO3MOYXHOCTEN U NPEATIOYTEHUI;

- 1aBaTh OLCHKY HOBBIM CHTYALHSIM;
CrocoOCTBOBaTh  (POPMHUPOBAHUIO U
NPOSBICHUIO I[HPOKOW dOPYyAWIUH B
pasHbIX O0JIACTSX 3HAHUH, HOCTOSHHO
NOBBIIIATh CBOW 0Opa3oBaTENIbHBIA H
KYJbTYPHBIA YPOBEHB;

0) CaMOKOHTPOJIB:

UCIIOJIB30BaTh MpPHUEMBbl peIeKCUH JUIs
OLICHKW CHUTYyallud, BbIOOpa BEPHOTO
pelieHus;

- yMeTb  OLEHHBAaTb PUCKH U
CBOEBPEMEHHO NMPUHHUMATh PEIICHHS I10
WX CHIDKEHHIO;

B) SMOLIMOHAJIbHBIN HHTEIUIEKT,
npeanoaraloni copMUpOBaHHOCTE:
BHYTPEHHEH MOTHBAIIMH, BKJIIOYAFOIIEH
CTpeMJICHHE K IOCTI)KEHHIO IENd U
ycriexy, ONTHMHU3M, HWHUIHMATHBHOCTD,
YMEHUE JIeHCTBOBATh, HCXO/IS U3 CBOUX
BO3MO)KHOCTEH;

- yMeTh
palMoHajbHbIE,

ONEPUPOBaTh  TOHATHAMHU:
HppPAIHOHATBHEIE,
MoKa3aTesbHbIC, CTETICHHBIE,
gorapuMuUecKue,  TPHUTOHOMETPUUYCCKUE
ypaBHEHHUS ¥ HEPABEHCTBA, UX CUCTEMBI;
- yMeThb  OINEpUPOBaTh  TOHITHAMHU:
MHOTOTPaHHUK, CEYCHWE MHOTOTPaHHHKA,
Ky0, MmapauleNienumesl, mpu3Ma, Mupamuia,
burypa W TIOBEPXHOCTb  BpAIICHUS,
HWIKHAP, KOHyC, Mmap, cdepa, CeUeHHS
(urypsl BpalieHus, MI0CKOCTh, KAcaIOIIasIcs
cepbl, UWIKHIpPA, KOHYyCa, IUIOMIAIb
IMMOBCPXHOCTU IUpaMHUIBI, IIPU3MbI, KOHYCA,
MWIMHAPA, IUomans cdeprl, o0beM Ky0a,
MPSAMOYTOJIHOTO napajviesenumne;a,
MUPAMUJIbI, TPU3MBI, IIAHAPA, KOHYyCa,
1rapa; yMeHne M300pa)kaTb MHOTOTPaHHUKH
M TIOBEPXHOCTH BPAIICHUS, WX CEYCHHS OT
pyKH, c MIOMOIIIBO YEePTEIKHBIX
WHCTPYMCHTOB W 3JJICKTPOHHBLIX CPCACTB;
yMETh  pAaclo3HaBaTh  CHMMETPHIO B
MPOCTPAHCTBE; yMETh pacro3HaBaTth
IIpaBUJILHBIC MHOT'OT'PAHHUKH
- yMETb OIIEpUPOBATH
NpsSAMOYTOJIbHAasE ~ CHCTEMa  KOOPIHMHAT,
KOOPJMHATBI TOYKH, BEKTOp, KOOPIAWHATHI
BEKTOpPA, CKAISPHOE MPOU3BEICHHE, YTOJ
MEKIYy BEKTOPaMH, CyMMa BEKTOpOB,
MPOM3BE/IEHHE BEKTOpPA Ha YHCIIO; HaXOIUTh
c IIOMOIIBIO H3Y4YEHHBIX thopmyn
KOOPIMHATHI Cepe/IMHbI oTpe3Ka,
pacCTOSTHAE MEKITY JIBYMsI TOYKAMHU

TIOHATHAMMU




- SMIATUH, BKIIOYAIOIIEH CIOCOOHOCTE
IMOHUMATh OMOIMOHATBLHOE COCTOSHHE

JPYTHX, YUUTHIBATD ero npu
OCYILECTBICHUN KOMMYHUKAIIUH,
CIIOCOOHOCTh K COYYBCTBHIO U
COTIEPEKUBAHHMIO;

- COIIMAJIbHBIX HABBIKOB, BKJIIOYAIOIIHNX
CIIOCOOHOCTH BBICTpaMBaTb OTHOILICHUSA

C JpYTUMH IIFOJbMH, 3a00THThCH,
NpPOSIBIIATH ~ MHTEpEC W paspeliath
KOH(ITMKTBI
OK 04 DddexktuBHO|- TOTOBHOCTH K  CaMOpa3BUTHIO, |-  YMETh  ONEPHPOBATh  IMOHATHUSIMHU:
B3aMMOJICHCTBOBaTh M| CAMOCTOSITCIIBHOCTH U | CIy4allHbI OMBIT W CIy4YallHOE COOBITHE,
paboTaTh B KOJUIEKTHBE | CAMOOINPEICICHUIO; BEPOSITHOCTh CIyYalHOTO COOBITHS; YMETh
Y KOMaHJIe -OBJIaJICHUC HaBBIKAMU y4eOHO- | BRIYHUCIIATh BEPOATHOCTh C UCIOIb30BAaHHEM
UCCIICJIOBATEIbCKON,  MPOSKTHOW U | rpauuecKkux METO/IOB; MPUMECHSTh
COIMANTLHOU JIeSATETLHOCTH; GbopMyNnBl  CIOXEHHS W YMHOXKCHUS
OgnaneHue YHUBEPCATLHBIMU | BEPOSITHOCTEH, KOMOWHATOpHBIE (GaKThl M

KOMMYHHKATHBHBIMH JICHCTBUSMU:
0) cOBMeCTHas ICATCIBLHOCTD:

- [IOHUMATh u UCIIOJIb30BaTh
pEeuMyIIecTBa KOMaHAHOM u
WHIUBUIYaTbHON paboThi;

- IIpUHUMAaTb  LEIM  COBMECTHOU
JeSITEeIbHOCTH,  OpPraHU30BBIBATH U
KOOpAMHHUPOBATh JECUCTBUS 1O €€
JOCTHKEHHIO: COCTaBIISTh J1aH
JEUCTBUMN, PACTIPEIENIATh POJIA C YUETOM
MHEHUH YYaCTHUKOB 00CyXIaTh

pe3ybTaThl COBMECTHOU paboTEhI;

- KOOPAWHHUPOBATH U BBIOJIHATE PabOTy
B YCJIOBUSIX PEAJIbHOTO, BUPTYAJIBHOTO U
KOMOWHHPOBAaHHOTO B3aMMO/ICHCTBUS;

- OCYILIECTBIISITh MO3UTHBHOE
CTpaTernuecKoe TIOBEJICHHE B
pPa3IMYHBIX  CUTyalusiX, IPOSBIATH
TBOPYECTBO M BOOOpakeHHE, OBITh
WHUIIMATUBHBIM.

Osnanenue YHHUBEPCATbHBIMU

PETYIATUBHBIMU JE€HCTBUSAMU:

T') IpUHATHE ceOsI U APYTHX JIIOEH:

- TPUHMMATh MOTHMBBI M apryMEHTHI
JpyTuxX Joen pu aHaJu3e
PE3yIbTATOB AEATEILHOCTH;

- Mpu3HaBaTh CBOE MPaBO U TIPaBO
JIPYTHX JIFOJIEi Ha OIIHOKMY;

- pa3BuBaTh CHOCOOHOCTH ITOHUMATH
MUD € O3UIHU APYTOro YeJIOBEKa

(GhopMyNBl TIpU PELICHWH 3a/1a4; OLCHHUBATh
BEPOSITHOCTU peabHbIX COOBITHIA;
3HAaKOMCTBO CO CIy4YalHBIMH BEJIMYMHAMU;
YMEHHUE MPUBOIUTH MPUMEPHI TPOSBICHUS
3aKkoHa OONIBIIMX YHCENl B TMPHUPOJHBIX H
OOIIECTBEHHBIX SBJICHUSAX;

- yMeTh CBOOOIHO OTIEPHPOBAThH MOHATHSIMHU:
CTENEHb C LEJIBIM I[IOKa3aTeneM, KOpEeHb
HaTypaJlbHOM  CTENEHH,  CTEeNeHb  C
palMOHAJBHBIM IIOKA3aTeNeM, CTEHEeHb C
JIEACTBUTEIIbHBIM (BeleCTBEHHBIM)
HoKasareneM, JorapupM uucia, CHHYC,
KOCHHYC U TaHT'€HC ITPOU3BOJILHOIO YHUCTIA;

- yMeTh CBOOOIHO ONEpUPOBATH HOHSATHAMHU:
rpadpuk  GyHKUIUH, oOpaTHas QYHKIHS,
KOMNO3uIusl QyHKIMH, TUHEHHas QYHKIHS,
KBapaTHYHAas ¢$yHKUU, CTereHHas
byHKIMSA c LEJTBIM rokaszaTesniem,
TPUTOHOMETpUUECKHEe (YHKIMH, OOpaTHbIE

TPUTOHOMETPHIECKHE byHKIHH,
HIOKa3aTelbHast u norapudmudeckas
(yHKIMU;  yMeTb  CTPOUTH  rpaduku
(GYHKIMH,  BBHIOJIHATH — NPeoOpa3oBaHMs

rpaduKoB (HyHKINH;

- YMeTh HCIOJB30BaTh rpaduku (yHKIUH
JUISL U3yYeHUs TPOIECCOB M 3aBUCHMOCTEH
NpU PEIIeHHH 3a7ad M3 JPYTruX y4eOHBIX
NpEeIMETOB M U3  PEAIbHOM  KU3HU;
BBIpaXKaTh (HOPMyJIaMU 3aBUCHMOCTH MEXIY
BEJIMYMHAMU;
- cBOOOJHO ONEpPUPOBATH  TOHSATHIMHU:
YETHOCTh ¢dbyHKINY, NEePUOTUIHOCTD
(yHKUMH,  OTPaHUYEHHOCTh  (PyHKIHMH,
MOHOTOHHOCTh  (DYHKIMH,  JKCTPEMYM
(¢yHKIMY, HaMOoNbllee W HaWMCEHBIIEe
3Ha4YeHUs] (YHKIUU Ha MPOMEXKYTKE, YMETh
MIPOBOJIUTH UCCIeIoBaHUE (DYHKIINY;




- YMETh UCTOJIb30BaTh CBONCTBA U rpaduku
GYyHKIME I pelIeHUs  ypaBHEHUH,
HEpaBeHCTB W 3aJad C [apaMeTpaMuy;
n300paxatb Ha KOOPIWHATHON ILTOCKOCTH
MHO>K€ECTBa peleHuit YpaBHEHUH,
HEPABEHCTB U UX CUCTEM

OK 05 OcymecTBasTh
YCTHYI0O W THCHMEHHYIO
KOMMYHHKAIIHIO Ha
rOCYJapCTBEHHOM SI3bIKE
Poccuiickoit denepanuu
C y4eTOM OcCOOeHHOCTeH
COLIMATIBHOTO u
KyJBTYPHOTO KOHTEKCTa

B oGnacTtu 3cTeTHYECKOr0 BOCIIUTAHUSL:
- OICTETHYECKOE OTHOIICHHE K MHpY,
BKIIFOYAsi ICTETUKY OBITa, HAYYHOTO W
TEXHUYECKOTO  TBOPYECTBA,  CIOPTa,
TpyZa 1 0OLIECTBEHHBIX OTHOIICHHIA;

- CITIOCOOHOCTH BOCIIPUHHUMATH
pa3iuYHbBIe BUABI UCKYCCTBA, TPATUIIIH
M TBOPYECTBO CBOEr0 W JIPYTHX
HApoOJOB, OIIyLIaTh AMOIMOHAILHOE
BO3JICHICTBUE UCKYCCTBA;

- yOeXIEeHHOCTh B 3HAYMMOCTH IS
JUYHOCTH M OOILECTBa OTEUECTBEHHOTO
U MHPOBOI0 HCKYCCTBA, OJSTHHYCCKHUX
KyJIBTYPHBIX TPaJWLMA W HAPOTHOTO
TBOPUECTBA,

- TOTOBHOCTH K CaMOBBIP2XCHHIO B
pasHBIX BHJAX HMCKYCCTBA, CTPEMJICHHE

OpOSBIATH  KadecTBa  TBOPYECKOU
JYHOCTH;
Ognanenue YHUBEPCAIbHBIMU

KOMMYHUKAaTHUBHBIMHA HCﬁCTBHﬂMH:

a) obmIeHue:

- OCYWIECTBIISITH KOMMYHHKAIlMH BO
BCeX cdepax KU3HU;

- pacrio3HaBaTh HeBepOaJIbHBIE CPEICTBA
o0IIeHus, HOHMMATh 3HaYCHHUE
COIIMAJIbBHBIX 3HaKOB, pacrio3HaBaThb
NPEANOCHUIKH KOH(IUKTHBIX CUTyalui
U CMSr4aTh KOHQINKTHI,

- pPa3BEpPHYTO U JIOTUYHO M3JIaraTh CBOIO

- YMETh OINEPHPOBATH MOHITHUIMHU: CPEIIHEE
apupMeTHIecKoe, MearuaHa, HauOobIIee U
HauMEHbIIIeE 3HAYCHUS, pa3Max, JUCIICPCHS,
CTaHJIaPTHOE OTKJIOHCHHE YHCIIOBOTO
Habopa; yMeHHe H3BJIEKATh,
WHTEPIPETUPOBATH nHpOpMaIHIO,
MPE/ICTAaBICHHYO B TadNIuMIax, Ha
quarpamMmax, —rpadukax, — OTpa)KaromIyro
CBOICTBA peaJIbHBIX MPOIECCOB U SABJICHUMH;
MPECTABIATh WH(POPMAIMIO C TTOMOIIBIO
Ta0MI, W JWarpaMM;  UCCIEAOBaTh
CTaTHCTUYECKHE JaHHbIE, B TOM YHCIE C
NpUMEHEeHUeM Tpaduyeckux METOJO0B U
3JIEKTPOHHBIX CPE/ICTBR;

- YMETh ONEepHUpOBaTh MOHATHUSIMH: TOUYKA,
rpsimas, TIOCKOCTb, MIPOCTPAHCTBO,
JIBYTPAHHBI  yrojl,  CKpPCIIMBAIOIINAECS
npsIMbIE, MapajIeIbHOCTh u
MIEPIIEHINKYISIPHOCTh TIPSIMBIX u
IUIOCKOCTEH, YroJl MEXAY MPSAMBIMHU, YIOJ
MEX]Ty MPSMON M IJIOCKOCTBIO, YTOJI MEXKITY
IDIOCKOCTSIMH, PAacCTOSHHE OT TOYKH JI0
IDIOCKOCTH, PACCTOSHUE MEXAY TMPSIMBIMH,
PacCTOSIHUE MEKAY TUIOCKOCTSIMU;

- YMEeTh HCIONB30BATh NMPH PENICHUW 33134
W3Yy4YCHHBIE (hakThI u TEOPEMBI
INIAHUMETPUH, YMCHUC OLUCHUBATHL PA3MCPhI
00BEKTOB OKPYKAIOIIIETO MUPa

TOYKY 3pEHHs C HCIHOJIB30BAHUEM
SI3BIKOBBIX CPEJICTB

OK 06  IlposBuATs |- OCO3HaHUE OoOyYaroImMUMHCS [ -  YMEThb  ONEPUPOBATH  MOHSTHSMHU:
TPAXKIAHCKO- pOCCHICKOI IFPaXKAAHCKOM | IPSIMOYTOJIbHAS cucremMa KOOPJIMHAT,
HaTPHOTUYECKYIO UJICHTHYHOCTHY; KOOPJMHATHl TOYKH, BEKTOp, KOOPAWHATHI
HO3HIIHIO, - LeJICHATPaBICHHOE pa3BUTHE | BEKTOPA, CKAJSIPHOE IPOM3BEICHUE, YOI
JIEMOHCTPHPOBATh BHYTPEHHEH TIO3WIMH JIMYHOCTH Ha|MEXJIy BEKTOpaMH, CyMMa BEKTOPOB,
OCO3HAHHOE TIOBEJCHHE | OCHOBE JTyXOBHO-HPaBCTBEHHBIX | IPOW3BEICHNE BEKTOPA HA YHCJIO; HAXOJIUTh
Ha OCHOBE | IEHHOCTeH  HapomoB  Poccwuiickoii| ¢ TIOMOIIBIO U3Y4YEHHBIX bopmyn
TPaJUIHOHHBIX Oenepanuy, HUCTOPUIECKUX U | KOOP/IMHATHI CepeIHBI OTpe3Ka,
001I1e4eI0BeueCKIX HAIIMOHAJBHO-KYJILTYPHBIX  TPaJUIHH, | PACCTOSHIE MEKIY IBYMsI TOUKAMU;

LEHHOCTEH, B TOM YHuclie | QOPMUPOBAHME CHUCTEMBl 3HAUYMMBIX [ -yMETh BBIOWPATH MOAXOSIINN W3yYEHHBIH
C Y4E€TOM TapMOHU3AIMHU | IIEGHHOCTHO-CMBICIIOBBIX YCTaHOBOK, | METOJI JUIsl PENICHUsI 3aJau, paclio3HaBaTh

MEXHALMOHAIIBHBIX u
MEXKPEIUTHO3HbIX
OTHOIIEHUH, NMPUMEHATH
CTaHIapThI
AHTUKOPPYILMOHHOTO
MOBEICHUSA

AHTUKOPPYIIIMOHHOTO MHUPOBO33PEHUS,
IIPaBOCO3HAHMUS, SKOJIOTUYECKOU
KYJIBTYpbI, CIIOCOOHOCTH CTaBUTH IIENIN
Y CTPOUTH KU3HEHHBIE TJIaHbI;

B yacTu rpaxk1aHcKOro BOCIUTAHUS:

- OCO3HaHUE CBOUX KOHCTUTYLMOHHBIX

MaTemMaTHdeckue (PakThl U MaTeMaTHYECKHe
MOJIEJIN B TPUPOAHBIX M OOLIECTBEHHBIX
SIBJICHUSIX, B UCKYCCTBE; YMEHHUE IIPUBOJUTH
IpUMEpsl  MATEMATHYECKUX  OTKPBITHU
POCCUICKO M MHPOBOM MaTeMaTUYECKOMN
HAayKHU.




IpaB 1 065133HHOCT€I>1, YBAKCHUC 3aKOHA
U IpaBoMopsaKa,

- TPHHSTHE TpaIULHOHHBIX
HAalMOHAJIbHBIX, 00IIEUETIOBEYECKIX
TYMAaHUCTHYECKHX M JEMOKPATHYECKUX
IIEHHOCTEH;

- TOTOBHOCTh HPOTHUBOCTOSATH
UJICOJIOT UM IKCTPEMHU3MA,
HalMOHATIN3Ma, KceHogobouwu,
JUCKPUMHUHAIIMA 1O  COIMAJBHBIM,
PEUTHO3HBIM, PacoBBIM,
HAalMOHAJILHBIM TIPH3HAKAM;

- TOTOBHOCTb BECTH COBMECTHYIO
JeATEINEHOCTD B HHTEpecax
IpaKJIaHCKOTO OO0IecTBa, y4acTBOBAaTh
B caMOympaBJICHUN B

001I1e00pa3oBaTeILHON OpPraHu3aIuil |
JIETCKO-FOHOIIIECKUX OPTraHU3aIusX;

- yMEHHME B3aUMOJEICTBOBaTh C
COLMANIbHBIMHU MHCTUTYTaMHU B
COOTBETCTBMM C HX (QYHKUHUAMH U

Ha3HAYCHUEM;

- TOTOBHOCTb K TIyMaHWTApHOH U
BOJIOHTEPCKOM JEATENBHOCTH;
MaTPUOTUYECKOIO BOCIIUTAHUS:

- c(hOpMHUPOBaHHOCTH  POCCHUCKOH
TpaKAAHCKOU HWICHTUYHOCTH,
NaTpUOTHU3Ma, VYBAXKEHUS K CBOEMY

Hapoay, 4YyBCTBA  OTBETCTBEHHOCTHU
nepen Poaunol, ropmoctu 3a CBOit
Kpail, cBow PonumHy, CBOH S3BIK U
KyJnbTypy, TMpOLUIOE U HacTosIiee
MHOT'OHallMOHAJIBHOIO Hapoja Poccuu;
- LIEHHOCTHOE OTHOLICHHUE K
roCy1apCTBEHHbIM CHUMBOJIaM,
HCTOPUYECKOMY 5 NIPUPOTHOMY
HacJIeWI0, TAaMSITHUKAM, TPagULUsAM
Haponos Poccun, noctmkenusm Pocenn
B HayKe, HCKYCCTBE, CIIopTe,
TEXHOJIOTUAX U TPYAE;

- npelinas yoeXJIeHHOCTh, TOTOBHOCTb K
coyxeanto  u  3ammre  OtedecTBa,
OTBETCTBEHHOCTH 32 €T0 CYIAL0Y;

OCBOEHHBIE 00yJaroIUMHuCs
MEXKITPEIMETHBIC TIOHSTHS 74
VHUBEpCaJbHbIE  y4eOHBIC JICHCTBUS
(perynsaTUBHEIE, I103HAaBaTeJIbHBIE,
KOMMYHHKATHBHBIE);

- CHOCOOHOCTH HX MCIIOJB30BaHUSA B
IMO3HABaTEIILHOM u coIMaJbHOMN
MIPaKTHKE, TOTOBHOCTh K
CaMOCTOSITEJIbHOMY IUTAHUPOBAHUIO U
OCYIIIECTBIICHUIO yueOHOM

ACATCIIBHOCTHU, OpraHu3aluu yqe6Hor0
COTPYAHHUYECTBa C NEAArorm4€CKUMU

- yMeTb  ONEpPUPOBATh  MOHATHUSIMHU:
CIIy4YalHBIA OIBIT W CIydalHOE COOBITHE,
BEPOSTHOCTh CIIy4alHOTO COOBITHS; YMETh
BBIYUCIISITh BEPOATHOCTH C HCIIOJIB30BAHUEM
rpadugeckux METO/IOB; MIPUMEHATH
(opMynbI  CIOXKEHHS W YMHOXEHUS
BEPOSTHOCTEH, KOMOHMHATOpHBIC (DAKTBI U
(hopMyIBI TIpY pEIIeHWH 3a]adv; OLIEHUBAThH
BEPOSITHOCTH pearbHBIX COOBITHIA;
3HAKOMCTBO CO CIIy4alHBIMU BEITUYHMHAMU;
YMEHUE TPUBOJIUTH MPUMEPHI TPOSBICHUS
3aKOoHa OONBIIMX 9YHCENl B MNPHPOTHBIX U
OOIIECTBEHHBIX SBJICHUSIX




pa6OTHI/IKaMI/I n CBCpCTHUKAMU, K

YYaCTHIO B MTOCTPOCHHAN
VHJUBUYAJILHON 00pazoBaTeIbHOM
TPacKTOPUY;

- OBJaJeHHE HAaBbIKAMH  Y4eOHO-
UCCIEN0BATEIbCKOM,  IPOEKTHOM U

COIIMAILHOM ASSITEIbHOCTH

OK 07 CopeiicTBOBaTh

COXpaHEeHHUIO
OKpY>KaroIien Cpenbl,
pecypcocOepekeHHIo,

MPUMEHATh 3HAHHUS 00
WU3MCHEHUHU KIIMMara,
MIPUHIIUIIBI OSPEIKITHUBOTO
TIPOU3BO/ICTBA,

3 exTrBHO

JICHICTBOBATh B

Ype3BbIYANHBIX
CUTYaLHAX

- HE IPUHUMATD JICUCTBUSI, IPUHOCSIIINE
Bpe OKPY:KaIoIEel cpene;

- YMETh MIPOTHO3UPOBATH
HeOIaronpusTHHIC SKOJIOTUYECKUE
TOCIIEICTBUS MIPEeITPUHIMAEMBIX
JICUCTBUMN, TpEOTBpAIIaTh UX;

- pacUIUPUTh OMBIT JEATEIHHOCTU
9KOJIOTUYECKOM HAMpPaBICHHOCTH;

- paspabarbiBaTh IUIAaH  pEIICHUS
pPOOJIEMBI c Y4EeTOM aHalu3a
UMEIOTIIIXCS MaTepUaNbHBIX u
HeMaTepUANbHBIX PECYpPCOB;

- OCYILECTBJATH I€JIEHANPaBICHHBIN
MIOUCK TepeHoca CPEACTB U CrocoOoB
JIEeHCTBUSI B TPO(hECCHOHANBHYIO CPEey;
- YMETh NEPECHOCUTH 3HaHUA B
MO3HABATENFHYI0O U IPAKTHYECKYIO
00nacTH KU3HENEATENbHOCTH;

- §OpeanaraTb ~ HOBBIE  IPOEKTHI,
OIICHMBATh HJIEU C MO3UIMH HOBM3HBI,
OPHUTHMHAJIBHOCTH, MIPAaKTHYECKOU
3HAYUMOCTH;

- JaBaTb OILICHKY HOBBIM CHTYyallUsIM,
BHOCUTHL KOPPCKTUBBI B JC€ATCIBHOCTD,
OLICHUBATH COOTBETCTBUE PE3YJILTATOB
OesmM

- YMETb OINEpUPOBATH MOHATUAMH: (PYHKIHSA,
HenpepblBHAas  (QyHKOMs,  [POU3BOIHAS,
nepBooOpasHasi, ONpele/ICHHbIM WHTErpa;
YMETb HaXOJHTh MIPOU3BOHBIE
3JIEMEHTAPHBIX GbyHKLHH, UCTIONIB3YSI
CIPaBOYHBIE MaTEpUANbl; HCCIENOBaTh B
mpocTedmux — ciydasx  (QyHKOMM — Ha
MOHOTOHHOCTb, HaXOJHWTh HaWOOJbIINE U
HauMEHbIINE 3HaYeHHs (YHKLUH; CTPOUTH
rpadMKd MHOTOWICHOB C HCHOJB30BAaHHEM
anmapaTa = MaTeMaTH4YecKoro  aHaju3a;
MPUMEHATh TPOU3BOIHYIO IIpU PpEIICHUU
3aJad Ha JBWKEHHUE; pEIIaTh MPAKTUKO-
OpPHCHTUPOBAHHBIC 3a/1a4d Ha HaWOOJbIIHE
U HauMEHbLINE 3HAUCHHS, Ha HAXOXKICHHE
IIyTH, CKOPOCTH U YCKOPEHHUS;

- yMeTb  ONEpUPOBaTh  TOHATHIMHU:
IBIDKEHHE B MPOCTPAHCTBE, TMOAOOHBIC
¢urypel B IPOCTPAHCTBE; HCIIOIB30BAThH

OTHOIIIEHUE IUIOWIAJCH TOBEPXHOCTEW U
00beMOB TOJOOHBIX (PHUTYp TIPH PEUICHUU
3amay;

- yYMETb BBIUHUCIATH T'€OMETPUYECKUE
BCJIMYWHBI (IJIMHA, YTOJ, IJIOMadb, 00bEM,
TJTOIIA]Tb MOBEPXHOCTH), HCIIONB3YSI

U3y4YeHHbIC POPMYITBI K METOIBI




2. CTPYKTYPA U COAEP)KAHUE YYEBHOM JUCIHUILJIAHBI
2.1. O6beM JUCHUNJIMHBI U BUIBI Y4eOHOH padoThl

Buj yueOHoi1 padoThl

O0BbeM yacoB

O0bem o0pa3oBaTeIbHOI MPOrpaMMbl Y4eOHOM AU CHMIIIMHBI 252
B T.4. B (JopMe NPAKTHYECKOIH MOATOTOBKH

OcHoBHoOE cojep:kaHue 216
B TOM YHCJIC:

nexun (YpoKu) 78
MIPaKTUYECKHUE 3aHITHS 138
CamocrosiTesibHas padoTa 24
NupuBuayanabHblii NPoOEKT (1a/HET) HET
IIpomeskyTOoOYHAs aTTECTALUA

(muddepennmpoBanHbIi 3aueT) — 1 cemecTp 2
(3xk3amMeH) — 2 cemecTp 8




2.2. TemaTu4ecKHUii NJIaH U cojiep:KaHNe TUCHUILIUHBI «MaTeMaTHKa»

Coaepxxanne yueOHOro MaTeprasa (0OCHOBHOE M podeccHOHATBHO-OPHEHTHPOBAHHOE), O0bem DopMupyembie
HaunmeHoBaHue pa3jieioB U TeM
JIa0opaTopHbIe H MPAKTHYECKHE 3aHATHS 4acoB KOMIIeTeHIIN!
1 2 3 4
OcHoBHOe coJep:kaHue
Paznen 1. IloBTOpeHue Kypca MaTeMaTHKH OCHOBHOM IIKOJIbI 9
Tema 1.1 Coneprxanue yueOHOro maTepuajia 2
Henn u 3a7a4n MaTeMaTHKU NPH | ba3oBbie 3HAHMS M yMEHUS TI0 MaTeMaTHKE B TPO(HEeCCHOHATBHOMN 1 B IIOBCETHEBHOM JESITENbHOCTH. 2
OCBOEHMH CIIelHAJbLHOCTH
Tema 1.2 Coneprxanne yue0HOro Marepuaia 2
IIpoueHTHbIE BHIYUCIEHHS TpakTHyecKoe 3aHsITHE 2 OK-01, OK-02,
[TpocThie MPOLEHTHI, pa3Hble CIOCOOBI HX BEIYUCIEHHS. CIOXKHBIE MPOLICHTHI OK-03, OK-04,
Tema 1.3 Conep:xanue yue0HOro MaTepuaja 2 OK-05, OK-06,
YpaBHeHMsI 1 HEPABEHCTBA IIpakTU4yeckoe 3anHsiTHe 2 OK-07
JluneiiHble, KBaJpaTHBIC, IPOOHO-TUHEHHBIC yPaBHEHUS U HEPABEHCTBA
Tema 1.4 Conep:xanue y4eOHOro MaTepuasia 2
BxoaHoi KOHTPOJIbL IIpakTH4yeckoe 3aHsITHE 2
Beruucnenus u npeoOdpa3zoBaHusi. Y paBHEHUS U HEpaBEHCTBA. | 'eoMeTpus Ha MIIOCKOCTH
KonrponbHas pabota

CamocTtosTeabHasi padoTa Pemenue ypaBHEHHI 1 HEPaBEHCTB 1

Pa3nen 2 [IpsiMble U MJI0CKOCTH B MPOCTPAHCTBE 13

Tema 2.1. Copepxanne yaeOHOro MmaTepuaia 2

OcHoBHbIE nonstTua | Ilpeamer crepeomerpun. OcHOBHblE MOHATHA (TOYKA, MpsiMas, IJIOCKOCTb, MPOCTPAHCTBO). 2

crepeomerpun.  Pacmonoxenne | OCHOBHBIE aKCHOMBI cTepeoMeTpud. llepecekaromuecs, HapajieibHbIE U CKPEIIUBAIOLINECS OK-01 OK-03
NPSIMBIX U NJI0CKOCTE# npsiMbie. [Ipr3HaK 1 CBOWCTBO CKpenIMBaOIIMXCsI IPSMBIX. OCHOBHBIE IPOCTPAHCTBEHHBIE (DUTYPHI. OK-0 4’ OK-07'
Tema 2.2. Copepxanne yaeOHOro MaTepuaia 6 ’
MapanneasHoCTH npameIx, | [lapannensuele npsmas u miockocts. Onpenenenue. IIpusnak. CoiicTBa (C 10Ka3aTeIbCTBOM). 2

npaMoii " mockocTH, | Ilapamnensusie mwiockoctu. Onpenenenue. [Ipusnak. CBoiicTBa (¢ J0Ka3aTeIbCTBOM). TeTparap u

IJIOCKOCTeH ero snementsl. [lapamnenenunen u ero smeMeHTbl. CBOMCTBA NPOTHUBOIONOKHBIX TpaHeH u

nuaronaney napamnenenunena. [llocrpoenue ceuenuid. Pemenue 3aaay.




HpaKTﬂquKOC 3aHATHE

Tema 2.3. IlepnenaukysipHocts | Comep:kanue ydueGHOro MaTepuaia 2
NPAMBIX, NPAMOA M IUIOCKOCTH, | [lepnenmukynspHbie npsMbie. [lapamienbHbie psiMble, EPICHIUKYISIPHBIE K IIocKocTH. [Ipu3Hak 2
miockocreid. Teopema o0 Tpex | meprneHIUKYISIPHOCTH MPSIMOM M TUIOCKOCTH. JlokaszarenbcTBo. llepmeHAMKYIsAp W HaKJIOHHAs.
NEePIEeHINKYJIAPaX [lepnenaukynspHelie mI0CKOCTU. [Ipu3HaK NepNeHIUKYISIPHOCTH IUIOCKOCTEH. JloKka3aTenbCTBO.
Paccrognus B mpoctpancTBe. Teopema o Tpex MepneHauKkysapax. Jloka3areabcTBO. YTON MEXAY
MIPSAMOI U TUNIOCKOCTBIO. YTOJI MEXAY IIIOCKOCTIMU
Tema 2.4. Conep:xanue yuedOHOro MaTepuajia 2
Pemrenne 3amau. Ilpsameie u | IlpakTuyeckoe 3aHsATHE 2
IJIOCKOCTH B NMIPOCTPAHCTBE PacrnionokeHue npsiMbIX U IUIOCKOCTEN B pocTpaHcTBe. [lepnenauKyaapHOCTh U HapaieIbHOCTh
OpSAMBIX U II0cKocTed. CKpenuBaromuyecs npsiMple
KonrtponbHas pabota
CamocrosiTenbHas padora Pemenue 3ama4q 1
Pa3nen 3. KoopauHaTbl 4 BEKTOPHI 12
Tema 3.1 Conep:kaHue y4ed0HOT0 MaTepHuajia 4
JexapToBpl  KoopaMHATBI B | JlekapTOBBI KOOpAWHATHI B TpocTpaHcTBe. [IpocTeiimue 3aqaun B koopauHaTax. Paccrosiane Mex oy 2
NMPOCTPAHCTBE. Paccrosnue | nByMs TOUKaMu, KOOPAMHATHI CEPEIUHBI OTPE3Ka
MERLy ABYMH TOUKAMH. | IThakTHUeCKOe 3aHATHE 2
Koopaunatsl cepeAniHbI 0Tpe3ka
Tema 3.2 Copepxanne yaeOHOro MaTepuania 4
BexTophl B mpocTpaHcTBe. Bekropsl B mpoctpancTBe. CloKeHHE M BBIYMTAHHE BEKTOPOB. YMHOKEHHE BEKTOpa Ha YHCIIO. 2 OK-02, OK-03,
Yroa MeEKIY BekTopamMu. | Kommianapaele BekTopbl. CKaJsipHOE IMPOM3BEIEHHE BEKTOPOB. PasiiojkeHne BeKTOpa MO TpeM OK-0 4’ OK-07
CkansipHoe NPON3Be/IeHNe | HEKOMIUIAaHAPHBIM BeKkTopaM. KoopauHAaThl BEKTOpa, CKaIApHOE TNPOM3BEICHHE BEKTOPOB B ’
BEKTOPOB KOOpIMHATAX, Yrojd MEXAy BEKTOPaMH, YIoJl MEXIy MpsIMOM M IJIOCKOCTBIO, YIOJl MEXAY
TUIOCKOCTSIMH. Y paBHEHHE IIJIOCKOCTH. | €OMeTpHUecKuii CMBICI ONpeAeTuTeNs 2x2
IIpakTUyeckoe 3aHsATHE 2
Tema 3.3 Copepxanne yaeOHOro MaTepuaia 2
IIpakTHKO-OpHEeHTUPOBAHHbIE IIpakTHyeckoe 3aHsATHE 2
3aJa4yu Ha KoopauHatHo# | KoopamHaTHas MI0CKOCTh. BEIYMCiIeHne paccTosSHUN 1 TI0MAaAei Ha TIockocTh. KomaecTBeHHbBIE
TJIOCKOCTH pacdeTsl
Tema 3.4 Copepxanne yaeOHOTro MaTepuasia 2




Pemenue 3amay. KoopauHarel u
BEKTOPbI

IIpakTHYecKoe 3aHATHE

JlekapToBbI KOOpAMHATHI B MPOCTpaHCTBe. BekTopsl B mpocTpaHcTBe. CIOKEHHE W BBIYUTAHHE
BEKTOPOB. YMHOKEHHE BeKTopa Ha uncio. KomrmianapHbie BeKTOpbl. CKalspHOE NpPOU3BEICHHE
BEKTOpOB. PasnokeHHe BEKTOpa MO TpeM HEKOMIUIaHApHBIM BekTopam. I[lpocreiiime 3agaun B
KoopauHaTax. KoopanHaTbl BEKTOpa, PACCTOSIHUE MEXIY TOYKaMH, KOOPIMHATBI CEpPEAMHbI
OTpe3Ka, CKaJISIPHOE POU3BEICHUE BEKTOPOB B KOOPIUHATAX, YTOJI MEXKAY BEKTOPAMH, YTOJI MEKIY
HPSIMOY U IUIOCKOCTBIO, YTOJI MEXAY IIIOCKOCTSIMU

KonrtponbHas pabota

Paznen 4. OcHoBbl Tpuronomerpuu. Tpuronomerpunyeckue GpyHKuun 23
Tema 4.1 Copepxxanue yueOHOro MaTepuasa 4
Tpuronomerpuyeckne ¢pyHkuum | Pammannas mepa yrma. [loBopoT Toukw BOKpYr Hadama koopawHat. OmpeneneHue CHHYcCA, 2
NPOM3BOJILHOIO YIJ1a, YUCIA. KOCHHYyCa, TaHI€HCa W KOTAaHIeHCAa. 3HAaKW CHHYCa, KOCHHYCa, TaHI'€HCAa M KOTAHIE€HCa IIO
YEeTBEPTAM. 3aBUCUMOCTb MEXAY CHHYCOM, KOCHHYCOM, TAHT€HCOM U KOTAHTCHCOM OZHOTO M TOTO
JKe yria
IIpakTH4eckoe 3aHsiTHE 2
Tema 4.2 Conep:xanue yde0HOr0 MaTepuaJia 2
OcHoOBHBIE TPUTOHOMeTpUYecKHe | TpuroHomerpuueckue ToxaecTBa. CHHYC, KOCHHYC, TAHT€HC ¥ KOTAHTEHC YTJIOB 0L U - OL. 2
TOKIECTBA. IpakTHYecKoe 3aHATHE OK-01, OK-02,
Tema 4.3 Coneprxanune yue0HOTro MaTepuasia 2 OK-03, OK-04,
Tpuronomerpunyeckne pynkumun, | O6nacTb omnpenesieHUss U MHOXECTBO 3HAYeHUH TpUroHoMmeTpuueckux (yHkuuid. YETHOCTH, 2 OK-05, OK-06,
HX CBONCTBA ¥ rpaduKu HEYETHOCTD, MIEPUOINIHOCTh TPUTOHOMEeTpruYeckuX QyHkuuii. CBoiicTBa U Tpaduku QyHKIUN y = OK-07
COS X,y =sin X,y =tg X,y = ctg x.
Tema 4.4 Copepxanne yaeOHOTro MaTepuaia 2
OoOpaTHble TpUroHOMeTpH4eckue | OOparHbIe TpUroHOMeTprueckue GyHKIMH. X cBolicTBa 1 TpaduKu 2
bynxuun
Tema 4.5 Tpuronomerpuueckue | Comep:kaHue y4eGHOr0 MaTepuaia 6
YPAaBHCHUSA U HEPABECHCTBA VpaBHeHre COS X = a. YpaBHeHwe Sin X = a. YpaBHenue tg X = a, ctg X = a. Pemenue 2
TPUTOHOMETPHYECKUX  YpPaBHEHMH  OCHOBHBIX THUIIOB: HPOCTEHIINE  TPUTOHOMETPHUYECKUE
YpaBHEHUS, CBOJSIIMECS K KBaIPATHBIM, PeLIaeMble Pa3JIOKEHUEM Ha MHOKHUTEINHN, OJHOPOJHBIE.
[Ipocreiimme TpUroHOMETPUYECKUE HEPABEHCTBA
IpakTHYecKoe 3aHsATHE 4




Tema 4.6 Conep:xaHue y4e0HOT0 MaTepHuasia 6
Pemenue 3ajga4, ocHOBBI | [IpakTHUeckoe 3aHsITHE 6
TPUTOHOMETPHUM. [IpeoOpazoBanue TPUTOHOMETPUIECKIX BRIPAXKEHUH. Pemenne TpUroHOMETpUIEeCKUX YpaBHEHUN U
Tpuronomerpuyeckne pyHKIUH | HEPABEHCTB B TOM YHCJIE C HCIIOJIH30BAHUEM CBOUCTB (DYHKIIMH.
KontponbHas padora
CamocTrosTeqbHasi padora PemeHne TPUrOHOMETPUYECKHMX YPaBHEHWH W HEPABEHCTB B TOM YHCJE C FKCIIOJIB30BAaHHWEM CBOWMCTB 1
GyHKIMH.
Paznen 5. IlpousBoanas pyHKUMH, ee MPUMEHEHHE 24
Tema 5.1 Conepixanue yueOHOTro MmaTepuajia 2
IlonsiTue NPOU3BOJHOI. — —
OmnpeneneHue YUCIOBOM IOCIENOBAaTEIBHOCTH U cHOcoObl ee 3amaHus. CBOWMCTBA UYHCIIOBBIX 2
Dopmyabl u npaBujia .
nocienoBatensHocTe. OnpeaencHue mpeena MOCIeI0BaTeIbHOCTA. BEBIUKCIEHHE TpeesioB
au@pdepeHIMPOBAHNA N
nocienosarensHocTel. Ilpenen ¢yHkunm Ha OeckoHeyHoctd. llpenmen ¢GyHKUMHM B TOYKe.
[pupamenne aprymenTa. [Ipupamenue Gyakuuu. 3agadn, NPUBOISAIINE K TTOHITHIO IPOU3BOJHOM.
Onpenenenne NpoON3BOIHON. AITOPUTM OThICKaHHUS IIPOU3BOTHON OK-01. OK-02
, ,
:[eMa 52 Conepixanue yueOHOTo MaTepuasa 2 OK-03, OK-04,
OHATHE 0 HENPEPRIBROCTH 17 e HempepbiBHOW — QyHKiuu. CBolicTBa HenpepblBHOW — QyHKIMH. CBsI3b  MEXIY 2 OK-05, OK-06,
¢pynkuuu. MeToa nHTEpBAIOB
HENPEPHIBHOCTHIO U I depeHpyeMocTsio GYHKIUN B TOYKE. ANTOPUTM pPELICHUS HEPaBEHCTB OK-07
METOZOM MHTEPBAJIOB
Tema 5.3 Coaepxxanue yueOHOro MmaTepuasa 4
I'eomerpuuecknii u ¢puznyeckuii - - - -
. I'eomerpuyeckuii cMbIcT NPOU3BOAHON (PyHKIIMU — YrII0BOM K03 uiimeHT KacaTebHON K rpaduKy 2
CMEICT POHBOAHON (YHKIMU B TOYKe. YpaBHEHHE KacaTeNbHOH K TpaduKy (QYHKIUH. AJTOPUTM COCTAaBIICHUS
ypaBHEHUS KacaTelbHOU K rpaduky GyHknun y=f(x)
I[IpakTHyeckoe 3aHsTHE 2
Tema 5.4 Conep:xanue y4eOHOro MaTepuasia 2
OuznyecKui cvbica | [IpakTHyeckoe 3ansiTHE 2
MPOU3BOTHOI B | ®usnyeckuii (MeXaHUUECKHIA) CMBICI IPOU3BOTHON — MTHOBEHHAsI CKOPOCTh B MOMEHT BPEMEHH t:
NMPo(eCCHOHATBHBIX 32/1a49axX v="_S'(t)
Tema 5.5 Copepxanne yaeOHOro MaTepuaia 4




MonotoHHOCTh PyHKIIMU. Toukn
JIKCTpeMyMa

Bospacranue
IIPOU3BOJHOM.

1 yObIBaHWe (DYHKIIMH, COOTBETCTBHE BO3pAacTaHW M YOBIBaHUS (HYHKIHHA 3HAKY
[lonsiTue TNPOM3BOJHOW BBICIICTO TOPSJIKA, COOTBETCTBHE 3HAaKa BTOPOU
MPOU3BOAHON BBHIMYKIOCTH (BOTHYTOCTH) (DYHKIIMM Ha OTPE3Ke. 3a/laur Ha MAaKCUMYM M MHUHHMYM.
[ToHsATHE aCHMTTOTHI, CIIOCOOBI HX OTpeIeNICHHs. AITOPUTM UCCIeOBaHUS (DYHKIIUU U IIOCTPOCHHUS

ee rpaduka ¢ MOMOIIIBIO TPOU3BOAHON. [[poOHO-TuHEHAS (hyHKITUS

IIpakTHyeckoe 3aHsTHE

Tema 5.6
HccnenoBanue byuxumii "
NMoCcTpoeHue rpadpukon

Copep:xanue yueOHOro Mmarepuasia

UccnenoBanne QyHKIIMN HAa MOHOTOHHOCTH U IIOCTPOCHNE TPadUKOB.

IIpakTu4yeckoe 3ansiTHe

Tema 5.7 Hano6oabee u
HauMeHbIIlee 3HAYeHUs PYHKIUH

Conep:xanue y4eGHOTro MaTepuasia

Haxoxnenue HamOONbIIEr0 W HaMMEHbBIIET0 3HA4YeHWH (YHKIWHA, TOCTpOCHHE TpadHrKOB

MHOTI'OYJICHOB C MCIIOJIb30BAHUEM allllapaTta MaTeMaTHICCKOro aHajin3a

Tema 5.8
Haxoxaenue ONTUMAJIBHOIO
pe3yabTaTa c MOMOIIBIO

NPOM3BOAHOI B NPaKTH4YeCKUX
3aga4ax

Conep:xanue y4e0HOT0 MaTepuaJia

IIpakTu4yeckoe 3ansiTHe
Haumenbinee u Hanbomnplnee 3HaUeHUE GYHKIIMU

Tema 5.9
Pemenue 3amauy. IlpousBomanasi
(pyHkuuu, ee npuMeHeHue

Conep:xanue yue0HOT0 MaTepuaJia

IMpakTnyeckoe 3aHsATHE

@opmyibl 1 npasuia auddeperuupoBanus. MccnenoBanue QyHKIMH ¢ TOMOIIBIO IPOU3BOAHOM.
Haubonbiee v HanMeHbliee 3HaUeHUsT QYHKIIUU

KonrponbHas pabota




Pa3gen 6. MHOrOrpaHHHMKY M TeJIa BpalleHusI 41
Tema 6.1 Conep:xanue yuedOHOro MaTepuajia 2
Bepuiunbl pedpa TPaHu
’ ’ [Tonstne mHOTOTpaHHWKA. Ero snemeHTHI: BepmuHBI, pedpa, rpanu. JwaroHamb. CedeHue. 2

MHOTOIPaHHHMKA

Brinmykiibie 1 HEBBITYKIIbIe MHOTOTPDaHHUKH
Tema 6.2 Conep:xanue yuedOHOro MaTepuaia 2
Ilpuzma, ee cocrTaBJsIOIIHE,

[Tonstne npm3mel. Ee ocHOBaHMsS m OOKOBBIC TrpaHH. BwicoTa mpm3mel. [IpsMas W HakITOHHAS 2
cedyenue. Ilpsimasi u npaBuIbLHAs

npusma. [IpaBunbHas npusma. Ee ceuenue
NMPU3MBbI

IIpakTHyecKkoe 3aHsITHE
Tema 6.3 Copeprxanne yue0HOTro MaTepuasa 2
Hapanaenenunen, kyd. Ceuenne =

[lapanmnenenmrien, CcBOicTBA MPSAMOYTOJNLHOTO — mapajutenenumena, kyo. Cedenme KyoOa, 2
Ky0a, napajJiesenumneaa

[Tapamnenenunena

IIpakTH4yeckoe 3aHsATHE
Tema 6.4 Copeprxanne yue0HOro MaTepuaia 2
IIupamuaa, ee cocraBiasiomme,

IMupamuna u ee anementsl. Cedenne nupamusl. [lpaBuibpHas nupaMuaa. Y cedeHHas IUpaMua 2
ceyeHue. IIpaBuiabHas

IIpakTnyeckoe 3ansiTue
nupaMujaa. Yceuyennas
nupamMuIa
Tema 6.5 Conep:xanue yue0HOT0 MaTepuaJia 2
BokoBasi u moTHasi MOBEPXHOCTH — =

[Tnomanp 6OKOBO U MOTHOM TOBEPXHOCTH PU3MBI, TUPAMUJIBI 2
NMPU3MBbI, THPAMHUIbI

IIpakTHyeckoe 3ansiTHe
Tema 6.6 Conep:xaHue yueOHOT0 MaTepuaJia 2
Cummertpust B Kyoe, >

CumMeTpusi OTHOCHTEIFHO TOYKH, MPSIMOM, MiockocTd. CuMMeTpus B KyOe, mapajuienenumese, 2
napa’siesjenumnese, npusme,

MpHU3Me, IupaMuae
nupamMuje
Tema 6.7 Conep:xaHue y4e0HOT0 MaTepuaJia 2
IIpumepsl CHUMMeTpHH B

IpakTnyeckoe 3ansiTue 2
npodeccuu

CumMeTpus B IpUPOJIE, APXUTEKTYPE, TEXHUKE, B OBITY
Tema 6.8 Copepxanne yaeOHOro MaTepuaia 2

OK-01, OK-02,

OK-03, OK-04,

OK-05, OK-06,
OK-07




HpaKTPl‘leCKOC 3aHATHE

I[IpaBuabHBIE MHOTOTPAHHUKH,
HX CBOMCTBA [MoHsTHE MPaBUIBHOTO MHOTOTpaHHKKA. CBONHCTBA MPABHIBHBIX MHOTOTPAHHHKOB
Tema 6.9 Conep:xanue yuedOHOro MaTepuajia 2
uauHap, ero cocraBJISAIOIIHE.

Humuaap n ero snementsl. CedeHue IMIMHIApa (MapauielbHOE OCHOBAHHWIO W OCH). Pa3BepTka 2
CeueHue NUJIMHAPA

Hunuuapa

IIpakTHyeckoe 3aHsITHE
Tema 6.10 Conep:xanue yuedOHOro MaTepuaia 4
Konye, ero cocraBasionue.

Konyc m ero snmementsl. CeueHne KoHyca (MapajuieTbHOE OCHOBAaHHIO M TPOXOJAIIEe depe3 4
CeueHue KoHYycCa

BEPIINHY), KOHUYECKUE ceueHus1. PazBepTka KoHyca

IIpakTH4yeckoe 3aHsATHE
Tema 6.11 Copeprxanne yue0HOro MaTepuaia 2
Yceuennblii  koHyc. Ceuenme -

Yceuennslit konyc. Ero obpasytomias u Beicota. CedeHue yCeueHHOTO KOHyca 2
yce4eHHOro KOHyca
Tema 6.12 Copeprxanne yue0HOro MaTepuaia 2
Iap u cdepa, ux ceuenus

’ [ap u chepa. Bzanmuoe pacmonoxenue chepsl u miockoctu. Ceuenue mapa, chepbl 2

Tema 6.13 Conep:xanue yue0HOro MaTepuaja 4
Iousitue 00 o0beMe TeJa.

[ousitue 06 oobeMe Tena. O0ObeM KyOa U NPSIMOYTOJIBHOTO Hapaienenunena. O0beM MpU3Mbl U 2
OTHomieHHe 00HEMOB MOJAOOHBIX .

munuHapa. OTHOIEHHE 00BEMOB TOAOOHBIX TeN. [ €OMETPHUECKHI CMBICI ONMpPEACTUTENS 3-TO
TeN

nopsiKa

IIpakTUYeckoe 3aHsATHE 2
Tema 6.14 Conep:xanue y4eOHOTro MaTepuasia 2
O0BeMBI " mJIomaau —

. O0beMbl TupaMuIbl 1 KoHyca. O0beM mapa. [Inomaau moBepxHocTed e 2

MOBEPXHOCTEMH TeJ

IpakTUYeckoe 3aHsTHE
Tema 6.15 Conep:xanue y4eOHOTro MaTepuasia 2
Kom0uHanmmm MHOTOTpaHHUKOB

IIpakTHYecKoe 3aHsTHE 2
U TeJI BpalleHus

KoMOnHaImmm reoMeTpuIecKux Tel
Tema 6.16 Conep:xanue yueOHOTro MaTepuajia 2




Teomerpudeckue  komGunauuu | IIpakTnyeckoe 3ansitue 2
HA NPAKTHKe Hcnonp3oBanne KOMOWHAINI MHOTOTPAaHHHKOB W TEJ BpAIICHHA B MPAKTHKO-OPHEHTHPOBAHHBIX
3ajavax
Tema 6.17 Conep:xanue yuedOHOro MaTepuaia 2
Pemenne 3ajad4.
IIpakTHYecKoe 3aHsTHE 2
MHoOrorpaHHUKHU " Teja
OO0BeMbl U IO TOBEPXHOCTH MHOTOTPAHHUKOB U TEJI BPAILICHUS
BpallleHus
CamocTtosiTeqbHasi padoTa Pemenue 3amadq 3
Paznen 7. IlepBooOpa3nast pyHKIUM, ee MPUMEHEHHE 15
Tema 7.1 Conep:xanue y4eOHOro MmaTepuasia 2
IlepBooOpa3nas (pyHKIMN. =
3agaua 0 BOCCTAHOBJICHHUM 3aKOHA JIBMXKEHUSI MO0 U3BECTHOM CKOpOCTH. [IoHSATHE MHTETpUpOBaHMUSL. 2
IpaBuiaa HAXO0KIEeHUS .
6 O3HakOMJIEHHE C TIOHATHEM WHTeTpalia U epBoodpaszHoit g ¢ynknmu y=f(x). Pemenne 3amay Ha
NMepBO0OPa3HBIX . N . .
P P CBS3b IEPBOOOPA3HON U €€ TMPOM3BOIHON, BBIYUCICHUE IEPBOOOPA3HOW I NaHHOW (yHKITHH.
Tabmuua ¢opMyn A HaxOXAEHWs TEepBOOOpa3HbIX. l3ydeHue mpaBuiia BBIYUCICHHUS
MepBOOOpa3HOi
Tema 7.2 Conep:xanue y4eOHOro MmaTepuasia 2
ILromaan KPHBOJIMHEHHOI
IIpakTnyeckoe 3ansiTue 2
Tpanenun. ®opmyna Hewotona — OK-01. OK-02
- 33[{3‘11/1, NpuBOAAINIME K TIOHATHIO OIIPEACIICHHOIO MHTETrpajla — O BBIYUCICHHUMU ILIOINAAN ' '
Jleiionnna N 5 OK-03, OK-04
KPUBOJIMHEHHON Tpamenun, O TepeMelIecHHH TOYKH. [loHATHE OIpelenéHHOr0 HHTerpaa. ’ '
l'eomeTrpuyecknii u (U3NUECKHA CMBICH oOmpeseneHHoro wuHTerpana. Popmyna HeroToHa— OK-05, OK-06,
JleitOama OK-07
Tema 7.3 Conep:xanue y4eOHOTro MaTepuasia 2
HeonpeneseHnblit "
. [ToHsTHE HEOTIPENETIEHHOTO UHTErpaJla 2
omnpe/eeHHbI HHTETPAJIbI
Tema 7.4 Conep:xanue y4eOHOTro MaTepuasia 2
[Housitue 00  omnpeaeseHHOM =
['eomeTpuyeckuii CMbICT OITPEAETIEHHOTO UHTErpaJia 2
HHTerpase KakK TUIOIATH
KPHMBOJMHEHHOH Tpanenuu
Tema 7.5 Conep:xanue y4eOHOro MaTepuajia 2




Onpenenennplii  unterpan B | IIpaKkTHYecKoe 3aHsTHE 2
SKM3HU I'eomeTpuyeckwuii cMbIch orpeneneHHoro uarerpana. opmyna HerotoHa - Jleiibauma.
Pemenne 3a1a4 Ha MpUMEHEHNE HHTETPAIA ISl BRIYHCICHHS (PU3NUECKUX BETMYUH U IDIOMIAeH
Tema 7.6 Conep:xanue yuedOHOro MaTepuajia 2
Pemenne 3anau. IlepBooOpa3nasn
IpakTuyeckoe 3ausatue IlepooOpasznas ¢yakmuu. [IpaBmna HaxoxaeHus nepBoobOpa3Hbix. Ee 2
(pyHkuuu, ee npuMeHeHue
MIpUMEHEHNE
KonrtponbHas pabota
CamocTtosTeqbHasi padoTa Pemenue 3amadq 3
Pa3nen 8. Crenenu u kopuu. CtenenHasi pyHKuus 19
Tema 8.1 Conep:xanue yue0OHOTro MaTepuasia 4
Crenennas dyukuus, ee - - - -
CBOICTBA [oHsTHE KOpPHS N-0if CTENeHH M3 AeHCTBHTENbHOro umcna. DyHkuuM y = "vVX uxX cBoiicTBa U 2
rpaduku. CBOHCTBa KOPHS N-0# CTENEHN
IIpakTnyeckoe 3ansiTue 2
Tema 8.2 Conep:xanue yue0HOro MaTepuaja 4
IIpeoOpa3oBanue BbIpa:KeHHMil ¢ >
. [TpeobpazoBanme HppaMOHANTBEHBIX BBIPaKEHUN 2
KOPHSIMHU N-0¥ CTeNeHU
P - 5 OK-01, OK-02,
PAKTHYECKOE 3aHATHE OK-03, OK-O4,
Tema 8.3 Conep:xanue y4eGHOT0 MaTepuasia 2 OK-05, OK-07
CaoiicTBa cTeneHu c - - -
[lonsiTe cTerneHn ¢ MOOBIM palMOHABHBIM MOKa3atesneM. CrerneHHbIe (YHKINH, UX CBOWCTBA U 2 OK-01, OK-02,
PaIHOHAILHBIM " o OK-03, OK-04,
. adukn
JEeHCTBUTEILHBIM MOKA3aTEJIAMHU P OK-05, OK-07
Tema 8.4 Copepxanne yaeOHOTro MaTepuaia 4
Pemenue HPPAMHOHAIBHBIX v
. PaBHOCHITEHOCTE HPPAIMOHATHLHBIX YPAaBHEHHUH M HEPaBEHCTB. METO bl X PEIICHHS. 2
YPaBHEHMI1 1 HEPABEHCTB
IIpakTHYeCKOoe 3aHATHE 2
PeeHne nppanioHaabHbIX YPABHEHUI U HEPABEHCTB
Tema 8.5 Conep:xanue yueOHOTro MaTepuajia 2




Crenenn u kopHu. CremeHHas
bynxuus

IIpakTHYeckoe 3aHsATHE
Onpenenenue creneHHONW (QyHKIMH. Vcmonp3oBaHue ee CBOMCTB NpW pEIICHUH YpPaBHEHHH U
HEpaBEHCTB

KoHnTtponsHas pabora

CamocrosiTeibHas padoTa Pemmenne 3amaq 3
Paznen 9. Iloka3aTenbHas pyHKIUS 15
Tema 9.1 Copepxxanue yueOHOro Matepuasia 4
Hoka3zarenbHass  QyHKuus, ee — —
. CreneHb ¢ TPOM3BOJBHBIM JEHCTBHTEIBHBIM TIOKazaTeneM. OrmpenerneHne MoKa3aTeabHON 2
CBOIiCTBa . .
¢byHKIUH, ee cBOWCTBA U rpaduK. 3HAKOMCTBO ¢ IPUMEHEHHEM TIOKa3aTeNIbHOU QyHKIMH. Pemenne
MOKa3aTeIbHBIX YPaBHEHUH (DYHKIIMOHAIBHO-TPAGHIECKAM METOIOM
IIpakTH4eckoe 3aHsiTHE 2
Tema 9.2 Coneprxanne yue0HOro MaTepuaia 6
Pemenune NoKa3aTeJbHbIX - -
. Pemenne moka3aTenbHBIX YpaBHEHHH METOJOM ypaBHUBAHUS MOKa3aTeled, METOJOM BBEACHHS 2
YPaBHEHHUIi H HEPABEHCTB . .
HOBOM TEpEeMEHHOW, (QYHKIMOHAIBHO-TpaQUYeCKUM  METOJOM. PelleHue  TOoKa3aTelbHBIX
HEPABEHCTB
IIpakTH4eckoe 3aHsiTHE 4
Tema 9.3 Conepxanue yueOHOTo MaTepualia 2
Cucremsl MOKAa3aTeJIbHBIX
. IIpakTnyeckoe 3ansiTue 2
ypaBHeHHit .
PemeHne cucreM noka3areinbHbIX YPABHEHUN
CamocTosiTeibHasA padoTa
Pemenne moka3aTenbHBIX YpaBHEHUH METOAOM YpaBHUBAHUS IIOKa3aTeleil M METOJOM BBEACHHS HOBOM mNepeMeHHOW. Pemienne 3
MOKa3aTeJIbHBIX HEPABEHCTB
Paznen 10. Jlorapudmel. Jlorapudmudeckas pyHxuus 23
OK-01, OK-02,
Tema 10.1 Conepxanne y4e0HOro Mmarepuaja 6 OK-03, OK-04,
Jlorapudpm umcaa. JdecATnuHbIH - -
pue . Jlorapudm uuncna. JlecaTHUHBIN 1 HATYpAILHBIN JTOTapr(MBI, YUCIIO € 2 OK-05, OK-07
U HATypaJbHBI Jorapudmbl,
YHCJIO € IpakTuyeckoe 3ansiTue 4




Tema 10.2
CaoiicTBa JorapugmoB.
Onepauus JorapupMupoBaHus

Conep:xanue y4eOHOTro MaTepuajia

CgoiictBa jgorapudmoB. Oreparts JIoTapupMIPOBAHHS.

IIpakTH4yeckoe 3ansiTHE

Tema 10.3
Jlorapudpmuueckas pyHkuus, ee

Copep:xanue yueOHOro Marepuasia

Jlorapudmudeckas pyHKIHS U €€ CBOWCTBA

N B B N O

CBOICTBA
IpaKkTHYECKOe 3aHATHE 2
Tema 10.4 Coxaepsxanue y4e0HOT0 MaTepuaJia 4
Pemenne JorapupmMuiecKux
. [onste norapudmudeckoro ypaBHeHus. Omepanusi MOTCHIUPOBAaHUS. TpH OCHOBHBIX MeETOMA 2
YPaBHEHMIi M HEPABEHCTB . 5
peleHus Jorapu()MUUECKUX YpaBHEHHH: (yHKIMOHAIBHO-TpaQUUECKHid, METO]] TIOTEHIIUPOBAHUS,
METO/T BBEJICHHUS HOBOM NIepeMeHHOM. Jlorapudmuyeckue HepaBeHCTBa
IIpakTnyeckoe 3ansiTue 2
CamocrosiTenbHas padora Pemenue 3ama4q 3
Paznen 11. JneMeHTDHI TEOPHH BEPOSITHOCTEH M MaTeMATHYECKOH CTATHCTHKH 31
Tema 11.1 Copepxanne yaeOHOIro MaTepuaia 2
OcHoBHBIE MOHSATHS
KOMGUHATOPHKH IlepecTaHoBKH, pa3MELICHHUS, COUETAHHS. 2
Tema 11.2 Conepskanune yu4e6HOr0 MaTepuasia 2 OK-01, OK-02,
CoobiTHe, BEPOSITHOCTH - OK-03, OK-04,
CoBMecTHBIE 1 HECOBMECTHbBIE COOBITHS. TeopeMbl O BEpOSTHOCTH CyMMBI COOBITHH. Y CIOBHAs 2 K-05. OK-07
CoOBbITHS. Caosxenne " OK-05, OK-
. BEPOSITHOCTh. 3aBUCHUMBIE M HE3aBUCHUMbIE COOBITHS. Teopembl O BEpOATHOCTH HPOW3BEICHUS
YMHOKeHHe BEPOSITHOCTEN .
COOBITHIA,
Tema 11.3 Copepxanne yaeOHOTro MaTepuaia 4
BepositHOoCTB B
ITpakTHUecKoe 3aHsATHE: 4

npogeccuoHAIBLHBIX 3a4a4ax

OTHOCUTENBHAST YacTOTa COOBITHS, CBOWCTBO €€ YCTOMYMBOCTH. CTaTHCTUYECKOE OIpe/leieHne
BeposiTHOCTH. O1ieHKa BEPOSITHOCTHA COOBITHS




Tema 11.4 Conep:xanue y4eOHOTro MaTepuajia 4
Juckpernas cyqaiiHas
IIpakTH4eckoe 3aHsiTHE: 4
BeJIMYMHA, 3aKO0H ee . . o
Buper  cimyuaiineix  BenmumH.  OmpeneneHue  IUCKPETHOM — CIydyalHOW — BEJIMYMHBL.  3aKOH
pacnpeneieHus N Lo
pacrpeneneHus AUCKPETHON ClIydaiiHON BelU4nHbI. Ee uncioBbIe XapaKTepUCTHKH
Tema 11.5 Coxaepsxanue y4e0HOT0 MaTepuaJia 6
3agaunm MaTeMaTH4ecKoi
IpakTHYecKoe 3aHsATHE: 6
CTATHCTHKH
[lepBuunass 00pabOTKa CTAaTUCTHUSCKAX  JAHHBIX. YUWCIOBBIE XapaKTePUCTHKH  (CpemHee
apupMeTHIecKoe, MeInaHa, pa3Max, qucnepcus). Pabora ¢ Tabmuiiamu, rpadukamMu, THarpaMMamMu
Tema 11.6 Coxaepsxanue yue0HOr0 MaTepuaJia 6
CocraBienne Tadann 7|
ITpakTHyecKoe 3aHsATHE: 6
AUArpaMM Ha NPaKTHKe
[epBuunas 0OpabOTKa CTaTUCTHYECKUX AaHHBIX. [ paduueckoe ux mpeacraBieHue. HaxoxneHue
CPEIHUX XapaKTEPUCTHUK, HAOII0AaeMbIX JaHHBIX
Tema 11.7 Conep:xanue y4e0HOT0 MaTepuaJia 4
JJieMeHThI Teopuu BeposiTHOcTell | IIpakTHyeckoe 3aHsATHE: 4
U MATEMaTH4YeCKOil CTATUCTUKH Buael coObITHI, BEPOSTHOCTh COOBITHIA. CJIOXKEHHE W YMHOXKEHUE BEPOSTHOCTEH. J[MCKpeTHas
ciydaiiHasl BEIMUMHA, 3aKOH € paclpe/ielICHUs
KontponbsHas pabota
CamocrosiTenbHas padoTa Pemenue 3amaq 3
Paznen 12. YpaBHeHUsI H HEpaBeHCTBA 15
Tema 12.1 Copepxanne yaeOHOro MmaTepuaia 2
PaBHocHIbHOCTE YypaBHeHHMHl M | PaBHOocuibHOCTH ypaBHeHMH M HepaBeHCTB. Omnpenenenusi. OCHOBHBIE TEOPEMBbI PaBHOCHIBHBIX 2
HepaBeHCTB. OOmme MeTOABI | IepexoAax B YpaBHEHMSAX M HepaBeHCTBax. OOImye METOAbl PEUICHUS YpaBHEHUH: NEpexoja OT OK-01. OK-02
peleHus paBeHCTBa (D)YHKIIMI K PAaBEHCTBY apryMEHTOB ISl MOHOTOHHBIX (DYHKIIMH, METO]| pa3ioKeHHs Ha OK-0 3’ OK-0 4’
MHOHTENH, METOJI BBEJICHUSI HOBOI NIEpEMEHHOM, (DyHKIIMOHATBHO-TpapHUECKHIA METOJT OK 05’ OK 06,
Tema 12.2 Conep:xanune y4eGHOro MaTepHaia 2 OI,< 07 '
I'paguyecknii meron pemenus | OOuue METOABI pEUICHUS] HEPABEHCTB: IIEPEXO/ OT CPaBHEHUs 3HAYCHUH QYHKIMHA K CPABHEHHIO 2
YPaBHeHHIi, HEPABEHCTB 3HAQYEHUH apryMeHTOB [JIsl MOHOTOHHBIX ()YHKUMH, METOJ HMHTEPBaIOB, (QYHKIHOHAILHO-
rpa¢uueckuii Mmeron. ['paduueckuii MeTo1 pereHns: ypaBHEHUI U HEPaBEHCTB
Tema 12.3 Copepxanne yaeOHOTo MaTepuasia 2
YpaBHennss ® HepaBeHCTBa c | [IpakTuueckoe 3aHsATHE: 2




MoayJIeM Omnpenenenne monyis. Packpeitme Momyns mo ompeneneHuto. Ilpocteifime ypaBHEHUS |
HEpaBeHCTBA C MoxayieM. llpuMeHeHWe pPaBHOCWIIBHBIX II€PEXOJ0B B OIPENEICHHBIX THIIAX
YpaBHEHUI U HEPABEHCTB C MOAYJIEM

Tema 12.4 Copep:xanue yueOHOro Marepuasa 4

YpaBHeHussT M HepaBeHCTBAa C 3HaKOMCTBO C MTapaMeTPOM. 2

napamMeTpamu IIpakTHyeckoe 3aHsATHE: 2
[Ipocreiiue ypaBHEHUSI U HEPABEHCTBA C MAPaMETPOM

Tema 12.5 Conep:xanue yuedOHOro MaTepuaia 2

CocrasJjienne " pemienne | IpakTuyeckoe 3aHsiTue: 2

npogeccHOHANILHBIX  3aja4y ¢ | PernreHue TeKCTOBBIX 3324 MPOPECCHOHANTBEHOTO COJIEPKaHUS

NOMOIIbI0 YPABHEHUH

CamocTrositesbHast padora: OOmre MeTo/Ibl pelicHUs ypaBHEHUH. Y paBHEHUS U HEPABEHCTBA C MOJYJIEM H C TapaMeTpaMu 3

[pomexyTrounas arrecranus (JduddepenunpoBannblii 3a4er- 1 cemectp) 2

IpomexyTounas arrecranusi (Jk3ameH 2 cemecTp) 6

Bcero: ‘ 252




3. YCJOBUSA PEAJIM3ALINU ITPOTPAMMBI IUCIUITIIMHBI

3.1. TpeGoBaHusi K MUHHUMAJIBHOMY MaTePUAJIbLHO-TEXHUYECKOMY 00ecnevyeHHIo

Peanu3zanus yueOHON IUCIUILTUHBI OOeCIIeYeHa HATMYMEM YIeOHOro KaOHHeTa.

O6opynoBanue y4eOHOrO KaOMHETa: MOCAJOYHBIE MECTa MO KOJIHYECTBY CTYJIECHTOB,
pabouee MecTO mpernojaBaTesi, paboyas HeMeIoBas JOCKa, HArJsaHbIe MOcoOus (Y4eOHHMKH,
OTIOPHBIE KOHCIIEKTHI, KAPTOYKH, Pa3JaTOYHBIA MaTepua, TaOJIHUIIb).

TexHU4YeCKHE cpeAcTBa OOYICHHS: CUCTEMA MYJIbTUMEINA

Jiis nHGOPMAIIMOHHO-KOMITBIOTEPHON TMOAEPKKH Y4eOHOTo Ipoliecca MpeArnoIaraeTcs
UCIOJB30BaHUE  TPOTPaMMHO-TICIAaTOTMYECKIX  CPEACTB,  pEaIM3yeMbIX C  IOMOIIbIO
KOMITBIOTEPA: MCIIOIH30BAHKE MTPOTPAMMEI «J[OMAITHUI pENETHTOPY.

3.2. UndopmanuonHoe odecrieyeHne peain3anui NporpaMmmbl

Jns peanuzanuu nporpammbl oubmuoteunsii ¢hona Hayunoit 6ubmmorexkn ®I'BOY BO
«UI'Y» um. B.I'. PacnmyruHa wWMeeT TedaTHBIC W/WIM DIIEKTPOHHBIE 00pa3oBaTENIbHBIE U
nH(OPMAIIMOHHBIC PECYPCHI, IS UCIIOJIb30BAHUS B 00pa30BaTEILHOM MPOIIECCe

3.2.1. DyIeKTpOHHbIE U3TAHHUS

OcHoBHast TUTEparypa:

1. Marematuka: yue6Huk / bammakoB M. U.- 2-e uzn., crep. - M: KHOPYC, 2019.
(Cpennee npodeccronaabHOoe 00pa3oBaHUE)

2. MaremaTuka: anrebpa W Hayajga MaTeMaTUYECKOTO aHalu3a, reoMeTpus. Anredpa u
Hayajia MaTematruyeckoro ananusa. 10-11 knacc. Anumos II1L.A., Koasarun FO.M., Tkauesa M.B.
u apyrue. - M: [Ipocsemenue, 2022.

3. Maremaruka: anreOpa ¥ Havyajla MaTeMaTH4eCKOro aHanusa, reomerpus. ['eomerpus. 10-
11 knace. Aranacsn JI.C., byry3os B.®., Kagomies C.b. u npyrue. - M: IIpocBemenue, 2022.

4. Maremaruka: anreOpa ¥ Hadajga MaTeMaTHYECKOro aHaiu3a, reomerpus. 10— 11 kiaccer.
Anrebpa u Havasa MaTeMmaTtudeckoro aHamm3a. B 2 4. Yacte 1: YueOHUK Ui ydarmmxcs
oOpa3oBaTenbHbIX Oopranusanuii (6a3oBeiii ypoBeHs)/Mopakosuu A.I'., Cemenos I1.B.; Uacts 2.
3aiayHuK JUIsl ydamuxcsi o0pa3oBaTelbHbIX opranu3anuii (0a3oBblil ypoens)/ Mopakosuy A.T.
u apyrue; nox peaakuueid Mopakosuda A.I'. - M: Muemo3suna, 2018.

3.2.2. DIeKTPOHHBbIE pecypchl

1. Bcepoccwuiickue unHTepHeT-oamMmuansl. - URL: https://online-olympiad.ru / (mata
obpamenus: 12.07.2022). - TekcT: 3JeKTPOHHBIH.

2. Enunas komiekiws nUQpOBBIX 00pazoBatenbHbIX pecypcoB. - URL: http://school-
collection.edu.ru (gara obpamenus: 08.07.2022). - TekcT: 2IEKTPOHHBIN.

3. Uudopmarmonnas cucrema «EauHOEe OKHO J0CTyMa K 00pa3oBaTebHBIM pecypcamy. -
URL.: http://window.edu.ru/ (nata obparenus: 02.07.2022). - TeKCT: 3IEKTPOHHBIH.

4. Hayunas snektponHas OuOmuoreka (HOB). - URL: http://www.elibrary.ru (mara
obpamenus: 12.07.2022). - TekcT: 3JeKTPOHHBIH.

5. OtkpeiThiii kKouTek. Maremaruka. - URL: https://mathematics.ru / (aara obpamienus:
08.06.2022). - TeKCT: YNEKTPOHHBIIA.

3.2.3. /lonoJHUTEJIbHbI€ HCTOYHUKH

1. T'ycee B. A. Marematuka i npodeccuid W CHEUMAIbHOCTEH  COLUMAIBHO-
SKOHOMHUYECKOTO Tpoduiis : y9eOHUK Il 00pa30BaTENIbHBIX YUPEKIACHUN Had. W cpel. mpod.
obpazoBanus / B. A. I'yces, C. I'. I'puropreB, C. B. UBonruna. — 4-e usn., crep. — M:
N3narensckuii neHTp «Akagemusi», 2017. — 384 c.


http://school/
http://window.edu.ru/
http://www.elibrary.ru/

4. KOHTPOJIb W OIIEHKA PE3YJbTATOB OCBOEHHSI YYEBHOU

JTACIUTIINHBI

KOHTpOJIb H OII€EHKA PACKPBIBAIOTCA 4Y€PE3 NUCHUIIIIMHAPHBIC PE3YJIbTaThbl, YCBOCHHBIC 3HAHUA

U TpUOOpEeTEeHHBIE CTyJEHTAMHU YyMEHHS, HalpaBleHHble Ha (OPMHpPOBaHHE OOIMIUX H

npodeccCHOHATLHBIX KOMIICTCHIIUH.

Pe3yabTaThl 00yueHusi

Kpurepum oneHku

MeToabl OLIEHKH

OK 01. BeioupaTh criocoObI peieHuUs
3a1a4 IpodeCCHOHATBHOM
JeSITETbHOCTU TIPUMEHUTEIHHO

K Pa3IMYHbIM KOHTEKCTaM

[Tnanupyembie pe3ynbTathl (Tabm. 1.2)

YCTAHABIIUBAIOTCS B UTOT€ U3yUEHUS TEM:
1.1,12,1314,15,16
21,2.2,23,24,25,26

3.1,32,33,34

4.1, 42, 43, 4.4, 45, 46, 4.7,4.8, 4.9,
4.10,4.11

5.1,5.2

6.1, 6.2, 6.3, 6.4, 6.5, 6.6, 6.7, 6.8, 6.9,
6.10, 6.11

7.1, 72,73, 74, 15, 7.6, 7.7,7.8,7.9,
7.10, 7.11, 7.12, 7.13, 7.14, 7.15, 7.16,
7.17

8.1,8.2,8.3,84,85,86
9.1,9.2,9.3,9495

10.1, 10.2,10.3,104
11.1,11.2,11.3,11.4,11.5,11.6, 11.7
12.1,12.2,12.3,124

13.1,13.2,13.3, 13.4, 13.5, 13.6
14.1,14.2,14.3,14.4,14.5,14.6

OK 02. Ucnonb30BaTh COBPEMEHHBIE
CpeAcCTBa IOKCKA, aHATIN3a U
WHTEpIpeTaul HHPOPMALIUH, 1
I/IH(bOpMaIH/IOHHI)IC TEXHOJIOTUU IJIA
BBIINTOJIHEHUA 3aa4
npodecCHOHANBHON AEATETLHOCTH

[lnanupyembie pe3ynbTathl (Tabm. 1.2)
YCTAaHaBJIMBAIOTCA B UTOT'C U3YUCHHSA TEM!
11,12,13,14,15,16
21,22,23,24,25,26

3.1,32,33,34

41,42, 43,44, 45, 46, 4.7, 438, 4.9,
4.10,4.11

51,52

6.1, 6.2, 6.3, 6.4, 6.5, 6.6, 6.7, 6.8, 6.9,
6.10, 6.11

71,72, 73, 74,75,76, 7.7, 7.8, 7.9,
7.10, 7.11, 7.12, 7.13, 7.14, 7.15, 7.16,
7.17

8.1,8.2,83,84,85,86
9.1,9.2,9.3,9495

10.1, 10.2,10.3,104
11.1,11.2,11.3,11.4,11.5,11.6, 11.7
12.1,12.2,12.3,12.4
13.1,13.2,13.3,13.4, 13,5, 13.6
14.1,14.2,14.3,14.4, 145, 14.6

OK 03. IImannpoBaTh U
pean30BBIBaTH COOCTBEHHOE
po(hecCHOHATBHOE U INYHOCTHOE
pa3sBUTHE, IPEATIPUHUMATEIIBCKYIO
JeATeIbHOCTh B MPO(ECCHOHATBHOM
cdepe, UCTIONB30BATH 3HAHHS 110

[Tnanupyembie pesynbrarhl (Tabm. 1.2)
YCTaHABIIUBAIOTCS B UTOT'€ U3YYCHUS TEM:
11,12,13,14,15,16
21,2.2,2.3,2.4,25,26

3.1,32,33,34

41, 42,43, 44, 45, 46, 4.7, 4.8, 4.9,
4.10,4.11

Ornenka
pEe3yIbTaTOB —
YCTHBIA 0IIpOC;
OneHka
pe3yIbTaTOB —
MaTeMaTHYCCKUI
JUKTAHT;
Ornenka
pe3yJILTAaTOB —
penieHre 3aaad y
JIOCKH;

Onenka
pEe3yIbTaTOB —
KOHTpOJ'IBHLIX
pabor;

Orenka
pe3yJIbTaTOB —
TECTHPOBAHHE;
Onenka
pEe3yIbTaTOB —
MPaKTUIECKUX
pabor;

Orenka
pe3yJIbTaTOB —
OCTaBIICHHE
CTPYKTYPHO-
JIOTHYECKOU CXEMBI
10 TEME;
Onenka
PE3yJIbTATOB -
BBITIOJIHCHUEC
9K3aMCHAIIMOHHBIX
3a7aHui




(uHAHCOBOI IPaMOTHOCTH B
Pa3NIUYHBIX KU3HEHHBIX CUTYaLHUAX

51,52

6.1, 6.2, 6.3, 6.4, 6.5, 6.6, 6.7, 6.8, 6.9,
6.10, 6.11

71,72, 73,74,75 76,77, 78, 7.9,
7.10, 7.11, 7.12, 7.13, 7.14, 7.15, 7.16,
7.17

8.1,8.2,8.3,84,85,86
9.1,9.2,9.3,949.5

10.1,10.2,10.3,10.4
11.1,11.2,11.3,11.4,11.5,11.6, 11.7
12.1,12.2,12.3,12.4

13.1,13.2,13.3, 13.4, 13.5, 13.6
14.1,14.2,14.3,14.4, 14,5, 14.6

OK 04. DddexTrBHO
B3aMMO/JIEHCTBOBATH U pabOTATh B
KOJUIEKTHBE M KOMaHJIe

[Inanupyemsie pe3yibTaThl (Tabm. 1.2)
YCTaHABIMBAIOTCA B UTOTE M3YUYCHUS TEM:
11,12,13,14,15,16
21,22,23,24,25,2.6

3.1,3.2,33,34

41, 4.2, 4.3, 4.4, 45, 4.6, 4.7, 4.8, 4.9,
4.10,4.11

51,52

6.1, 6.2, 6.3, 6.4, 6.5, 6.6, 6.7, 6.8, 6.9,
6.10, 6.11

71,72,73, 74,75 76,77, 78, 79,
7.10, 7.11, 7.12, 7.13, 7.14, 7.15, 7.16,
7.17

8.1,8.2,8.3,84,85,86
9.1,9.2,9.3,94,95

10.1, 10.2,10.3,10.4
11.1,11.2,11.3,11.4,11.5,11.6, 11.7
12.1,12.2,12.3,124
13.1,13.2,13.3,13.4, 13,5, 13.6
14.1,14.2,14.3,14.4,14.5,14.6

OK 05. OcymiecTBisITh yCTHYIO U
MMACbMEHHYI0 KOMMYHUKAIIHIO Ha
rocy/1apCTBEHHOM fA3bIKe Poccuiickoit
denepanuy ¢ y4€TOM OCOOEHHOCTEH
COLIMAJIBHOTO U KYJIbTYPHOTO
KOHTEKCTa

[Tnanupyembie pesynbrarhl (Tabm. 1.2)
YCTaHABIIUBAIOTCS B UTOTE M3YYCHUS TEM:
11,12,13,14,15,1.6
21,22,23,2.4,25,26

3.1,3.2,33,34

4.1, 4.2, 4.3, 4.4, 45, 4.6, 4.7, 4.8, 4.9,
4.10,4.11

51,52

6.1, 6.2, 6.3, 6.4, 6.5, 6.6, 6.7, 6.8, 6.9,
6.10, 6.11

71,72,73,74,75,76, 7.7, 7.8, 7.9,
7.10, 7.11, 7.12, 7.13, 7.14, 7.15, 7.16,
7.17

8.1,8.2,8.3,84,85,86
9.1,9.2,9.3,9.495

10.1, 10.2,10.3,104
11.1,11.2,11.3,11.4,11.5,11.6, 11.7
12.1,12.2,12.3,124

13.1,13.2,13.3, 134, 13,5, 13.6
14.1,14.2,14.3,14.4,14.5,14.6

OK 06. IIposBasTH TpaX1aHCKO-
MaTPHOTUYECKYIO MO3UIHIO,

[Tnanupyemsble pe3ynbrathl (Tadn. 1.2)
YCTAQHABIMBAIOTCSA B UTOTE U3YUYEHHS TEM:




JEMOHCTPUPOBATH OCO3HAHHOE
TIOBEJICHUE Ha OCHOBE TPAAUIIMOHHBIX
0011IeYeTIOBeUeCKUX IIEHHOCTEH, B TOM
YHCIie C YIeTOM rapMOHHU3AIAN
MEKHAIIMOHAIBHBIX U
MEKPEIUTHO3HBIX OTHOLICHUH,
MPUMEHSTH CTaHIAPThI
AHTUKOPPYIIIMOHHOTO TIOBEICHUS

11,12,13,14,15,16

6.1, 6.2, 6.3, 6.4, 6.5, 6.6, 6.7, 6.8, 6.9,
6.10, 6.11

71,72, 73,74,75 76,77, 78, 7.9,
7.10, 7.11, 7.12, 7.13, 7.14, 7.15, 7.16,
7.17

8.1,8.2,8.3,84,85,86
14.1,14.2,14.3,14.4, 14,5, 14.6

OK 07. CozneiicTBOBaTh COXpPaHEHUIO
OKpY’Karollen Cpelibl,
pecypcocOepekeHnI0, IPUMEHSITh
3HaHUSA 00 M3MEHEHHUH KITUMATa,
MIPUHIIUTIEI OEPEKITNBOTO
MPOU3BOACTBA, 3)(HEKTUBHO
JICWCTBOBATh B UPE3BbIYAHBIX
CUTYaIUIX

[Inanupyemsie pe3yibTaThl (Tabm. 1.2)
YCTaHABIMBAIOTCA B UTOTE M3YUYCHUS TEM:
11,12,13,14,15,16
21,2.2,23,24,25,26

3.1,32,33,34

4.1, 4.2, 4.3, 44, 45, 46, 4.7, 438, 4.9,
4.10,4.11

51,52

6.1, 6.2, 6.3, 6.4, 6.5, 6.6, 6.7, 6.8, 6.9,
6.10, 6.11

71,72, 73,74,75, 76, 7.7, 7.8, 7.9,
7.10, 7.11, 7.12, 7.13, 7.14, 7.15, 7.16,
7.17

8.1,8.2,8.3,84,85,86
9.1,9.2,9.3,94,95

10.1, 10.2,10.3,104
11.1,11.2,11.3,11.4,11.5,11.6, 11.7
12.1,12.2,12.3,124

13.1,13.2,13.3, 13.4, 13.5, 13.6

14.1,14.2,14.3,14.4,14.5,14.6

PabGouass mporpamma pa3paboraHa B cOOTBeTCTBUU ¢ DenepadbHbIM TOCYIapCTBEHHBIM
00pa3oBaTeNbHBIM CTAHJAPTOM CpPEJHEro oOuero oOpa3oBaHMsA, YTBEP)KICHHBIM IPHKA30M
MunuctepctBa oOpa3oBanus U Hayku Poccuiickoit @enepanuu ot 27 oktsadpsa 2023 r. Ne 798,
[IpumepHoil mporpammoii o6meoOpa3oBaTenbHON y4eOHOM JUCHMIUIMHBL «MaremaThkay,
pexomennoBanHoit ®I'BOY AI1O «MPIIO».

ABTOp IIporpamms! 7‘/\ C.JL.ITepecTiok, 3amectutens nupexktopa Komnemxa UT'Y o YMP
% (D.H.0., donsucrocmsp)

Cgenenusi o0 mnepeyrBep:kieHun PaGoueit nporpaMmMbl  y4eOHOW JHCHMIIMHBI
«MaTemMaTHKa» Ha oYepeHON YUeOHBbIH o M PerucTpanuy U3MeHeHUH
Y4eOHbIit Pemenne YMK Buecennbie u3MeHeHus Howmepa nucros
roj Komnemka 3aMeHeH- HOBBIX aHHYJINPO-
(Ne mpotokoina, nara, HBIX BAaHHBIX

TIOATHCH MPeceaaTens)

Hacmoswas npocpamma, He modcem Ovlmb 60cnpouzéedena Hu 6 Kakou ¢popme 6es

npeosapumenbHo20 NUCbMEHHO20 paspeuleHus Kagheopvi-paspabomuuxa npocpammol.




