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COAEPXAHUE

OBIIASI  XAPAKTEPMCTHUKA PABOYENl  IIPOTPAMMBI YYEBHOM
JTACHMTILINHBI

CTPYKTYPA Y COAEP)KAHUE YYEBHOM JTACIATLINHBI
YCJIOBUS PEAJIM3AIIAY YYEFHOM JUCHUILIAHBI

KOHTPOJIb Y OLIEHKA PE3VJIbTATOB YYEBHOI OCBOEHMS
JTACHUTLINHBI



1.  OBIIAA

XAPAKTEPUCTHUKA

PABOUYEN

ITPOI'PAMMBI YUYEBHOM

(OBIIEOBPA30OBATEJBHOI) TUCHUIIIMHBI «MatemaTnka»

1.1. MecTo IuCHUIIMHBI B CTPYKTYPe OCHOBHOI 00pa30BaTe/ibHOM MPOrpaMMbl:

VYyeOHnast (oOmeoOpa3oBarenbHas) JUCIUILINHA «MareMaTukay sBISETCS 00S3aTENbHON YacThIO
00111e00pa30BaTeIbHOTO IUKJIA OCHOBHOM 00pa3zoBaresbHON nporpamMmbl B cootBeTcTBru ¢ ®I'OC CIIO
no cneruansHoctu 40.02.04 Opucnpynenuus.

12. Heap nu
MUCHUTLTAHBI:

IUIAHUpYyeMble

pe3yJbTaThl

1.2.1. Ilean 001e00pa30BaTeIbHON TUCIUTLINHBI
Lenp qucuuruiuHel «MaTemMaThKay:

O0CBOCHUSA

yueOHoii  (00meoOpa3oBaTeIbHOM)

— chopMuUpOBaTh TPECTABICHHE O COIMAIBHBIX, KYJIBTYPHBIX M HCTOPHUYECKUX (haKTopax

CTaHOBJICHUA MaTCMAaTHUKHU,

- C(bOpMI/IpOBaTB JIOTUYCCKOC, AJITOPUTMHYCCKOC U MATCMATUUCCKOC MBIIIJICHUC,

- C(bOpMI/IpOBaTB YMCHHUC NPUMCHATH ITOJTYUCHHBIC 3HAHUA ITPHU PCHICHUHN PA3JIMYHBIX 3a/1a4;

— cdopMUpOBaTh MPEICTABICHUE O MAaTEMAaTHKE KaK YacTH OOIICUYEIIOBEYCCKOW KYIbTYPHI,
YHHUBEPCATBHOM SI3bIKE HAYKH, TO3BOJISIOIIEM OMUCHIBATh U U3y4aTh peaibHble IPOIECCHl U SIBICHHUS.

1.2.2. IlnaHupyemMble pe3yJabTaThl 0CBOCHHSI 00111€00Pa30BaTEIbHOI TUCHHIUIAHBI B COOTBETCTBUHI
¢ ®I'OC CIIO u Ha ocose ®I'OoC COO
Ocoboe 3HaueHne AUCITUIUTMHA UMeeT TTpu popMupoBanuu U pazButun OK.

Ilnanupyembie pe3yabTaTbl 00y4eHUs

O0He KOMNeTeHINHA

HpO(l)eCCHOHaHBHOf/'I ACATCIIbHOCTH,

Oommue JAucouninHapHbie
OK 01 Bribupats |- TOTOBHOCTR K TPYAy, OCO3HAHHE |-BIAJCTh METOJaMU JI0Ka3aTeJbCTB,
CIOCOOBI peleHns 33/1a4 | IGHHOCTH MacTepCTBa, TPYA0I00He; aNropuTMaMH  pelIeHUs 33/4a4y; yMEHHue
npodeccroHaTBbHOM - FOTOBHOCTb K aKTHBHOM JEATEILHOCTH | POPMYIIUPOBATh ONpelesIeHHs, aKCHOMBI U
JIESITENBHOCTU TEXHOJIOTHYECKOU u COITMAIBHOM | TEOPEMBI,  NPUMEHSTh HX, POBOIAUTH
MIPUMEHUTENEHO HaINpaBlIEeHHOCTH, CIOCOOHOCTD | IOKa3aTeNbHBIE  PAacCYXJAEHHUS B  XOJe
K Pa3NUYHBIM | HHUIIMUPOBATB, TJIAHUPOBATH U | penIeHus 3a/1a4;
KOHTEKCTaM CaMOCTOSITENTLHO  BBITIOJIHATH  TaKyloO | - YMETh ONEPHPOBATH MOHATUSAMHU: CTEIEHb
JIeSITEIIbHOCTB; YHcha, norapudm quca; yMeHHe
- WHTEpeC K pa3IMYHBIM  cQepam | BBIMOJHATh  BBIYMCICHHE  3HAYeHUH U

HpeO6pa30BaHH${ BLIpa)KeHI/Ifl CO CTCIICHAMU

Osnanenue YHUBEPCATIBHBIMH | 1 JorapupMaMu, Mpeodpa3zoBaHusi JIPOOHO-
y’-le6HBIMI/I IIO3HABATCIIbHBIMU | pallUOHAJIbHBIX Bpra)KeHPIfI;

JICWCTBUSMH: - yMeTb  ONEpUPOBaTh  TOHATHIMH:
a) 0a30BbIC JIOTHYECKHE JICHCTBHSI: palMoHaJbHEIE, WppalroHaIbHEIC,
- CaMOCTOSITENLHO (POpMYyNIMPOBaTh WU | MOKa3aTebHEIE, CTETICHHBIE,
aKTyaJIn3upOBaTh pobJeMy, | TorapuMUvecKue,  TPUTOHOMETPUUIECKHE
paccMaTpuBaTh €€ BCECTOPOHHE; ypaBHEHUS W HEPABEHCTBA, NX CHCTEMBI,

- yCTaHABJIUBATh CYILIECTBEHHBIH | - YMETh ONEPUPOBATH MOHATHIMHE: (PYHKIIHS,
NpU3HAK  WJIM  OCHOBaHMS  JUIA | HempepbiBHAs  (YHKIWS, TMPOWU3BOJHAS,




CpaBHCHHH, KiaccupuKayu u
000011IeHNS;

- OmpenenaTh IEAH  JESTEIbHOCTH,
3a7aBaTh MapaMeTPbl M KPUTCPUH HX
JIOCTHKEHMS,

- BBISBIATH  3aKOHOMEPHOCTH U
NPOTHBOPEYHS B  PacCMaTPHBAEMBIX
SIBIIEHUSX;

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

- Ppa3BuBaTh KpPCAaTUBHOC MBIIIJICHUC
IIpyu pCIICHUHU KU3HCHHBIX HpO6J’I€M

0) 6azoBbIC HCCIIEIOBATCIHCKUE
JCHUCTBUS:
- BJIaACTh HaBbIKaMU y‘-IC6HO'

UCCIEAOBATEILCKOM U MPOEKTHOM
JeSITeIbHOCTH, HAaBBIKAMM Ppa3pelIeHUs
pooseM;

- BBUIBJIATH PUIMHHO-CIICACTBEHHbIC

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

JIOKA3aTeNIbCTBA CBOWX YTBEPIKICHUH,
3aaBaTh IMapaMmeTpsl W  KPUTEPHH
pEIIeHuS;

- aHATU3WUPOBATH TONYYEHHBIE B XOJIE
penreHus 3a7a41 pE3yIbTaTHI,
KPUTHYECKU OIICHHUBATh Hx
JIOCTOBEPHOCTb, MIPOTHO3UPOBATH
W3MEHEHHNE B HOBBIX YCIOBUSX;

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

- yYMeTh UHTErPUPOBATh 3HAHUSA U3
pa3HbBIX PEJIMETHBIX 00JIacTel;

- BBJIBUTaTh HOBBIC HJIEH, IpenjiaraTh
OpUTHHAIIBHBIE TIOAXO/IbI U PEIICHYS,;

A CHOCOOHOCTH HMX HWCIIOJL30BaHHS B
IMO3HaBaTEIILHOMN n COITMATLHOM
MIPAKTHKE

HepB006pa3Ha;1, OHpe,Z[eHCHHLIﬁ HUHTCIpal;

YMETb HaXOAUTb 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 JIBIKEHME; pellaTb IPaKTHKO-
OPHEHTUPOBAHHBIC 3a/a4yd Ha HanOOJIbLINE
Y HaVMEHBUINE 3HAYEHMs, Ha HaXOXKJIECHUE
IIyTH, CKOPOCTH U YCKOPEHUS;

- yMeTb  ONEpHUpOBATh  IOHATHIMU:
pammoHanbHas  (QyHKIOUS, TOKa3aTelbHas
byHKIHA, CTeTeHHas byHKIHS,
JorapupmMudecKas byHKIWS,
TPUTOHOMETpUYECKHe (DYHKIIUN, OOpaTHBIE
(GyHKUWMH; yMEHHE CTpOUTh  Tpadukn
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
TUMOB (B TOM YHCJIE HA TMPOLEHTHI, JOJIU U
4acTH, Ha JBIDKEHHE, PabOTy, CTOMMOCTbH

TOBApOB U YCIyI, HaJIOIW, 3aJadd U3
o0macTu YIPABJICHHUS JTUYHBIMHU u
ceMeiHpIMH  ()MHAHCAMH);  COCTaBISTh

BBIpQKEHUsI, YPaBHEHUs], HEPABEHCTBA U UX
CHCTEMBI IO YCJIOBHIO 33/1a4H, HCCIeI0BaTh
MOJlydeHHOE  pelleHWe ¢  OLEHUBAThb
MIPaBIOIIOI0OHOCTD PE3YJIbTATOB,;

- YMETh OIEPUPOBATH IMOHSATHSIMU: CPEAHEE
apudMeTHIecKoe, MeJraHa, HauOoJblIee U
HanMEHbIIIee 3HAYCHHUS, pa3Max, AUCIEPCHs,
CTaHJIapTHOE OTKJIOHEHHE YHCIIOBOTO
HaOopa; yMETh W3BJICKATH,
HHTEPIPETUPOBATh nHdopmanuio,
MIPECTABICHHYIO B Tabauuax, Ha
quarpammax, —Tpadukax, — OTPa)karolryro
CBOWCTBA PEaNbHBIX MPOIECCOB U SBICHUMN;
MPeCTaBIsATh HMHPOPMALUIO C TIOMOIIBIO
TabMMI, W JAMarpamm; HCCIIEI0OBATh
CTaTUCTUYECKHE JaHHBIE, B TOM YHUCIE C
MpPUMEHEHUEM TpaHUuecKuX METOAOB H
3JIEKTPOHHBIX CPEICTB;

- yMeThb  OIEpUpoBaTh  MOHATHSIMU:
CIly4aillHbI ONBIT M Ciy4ailHOE COOBITHE,
BEPOSITHOCTD CIy4alfHOI'O COOBITHS; YMEHHE
BBIYUCIISITH BEPOSTHOCTH C MCIIOJIB30BAaHUEM
rpauuecKux METOJIOB; NPUMEHSTD




GbopMyNnBl  CIOXKEHHS W YMHOXCHHS
BEPOSITHOCTEH, KOMOWHATOpHBIE (aKThl U
(dhopMynBl TpU peLIeHWH 3afad; OLCHUBATH
BEPOSITHOCTU peanbHbIX COOBITHI;
3HAKOMCTBO CO CIYYalHBIMH BEINIHMHAMU;
YMEHHE TPHUBOAWTH TPHUMEPHl MPOSBICHUS
3aKkoHa OONBIIMX YHWCEN B TMPHPOIHBIX U
OOIIIECTBEHHBIX SBICHUSX;

- YMETh OMNEPHUPOBATh MOHATHUSIMH: TOUYKA,
npsaMasi, TUIOCKOCTb, MPOCTPAHCTBO,
OBYTPaHHBIA  YroJ,  CKpeIIUBaroIIuecs
MIpsSIMbIE, MapaieTHOCTD "
MEepHEeHANKYISIPHOCTh MIPSIMBIX u
IUTIOCKOCTEH, Yrojl MEXAY HpSMBIMH, YIoJ
MEXIy TMPSAMOU W TUIOCKOCTBIO, YTOJ MEXIY
IDIOCKOCTSIMH, PAacCTOSHHE OT TOYKH JI0
IUIOCKOCTH, PAacCTOSHUE MEKAY MPSIMBIMU,
paccTosiHHE MEXIY IJIOCKOCTSMH;, yMEHHE
WCTIONB30BaTh  TMPU  pEelIeHnd  3ajad
U3y4YCHHBIC (dakTh u TEOpEMBI
IUIaHUMETPUHU; YMEHHUE OLICHHBATh Pa3Mephbl
00BEKTOB OKPYKAIOIIETO MHUPA;

- yMeTb  ONEpUPOBaTh  IOHSATHIMH:
MHOTOTPaHHUK, CEYEHHE MHOTOTPaHHHUKA,
Ky0, MapaiUleNienunes, Ipu3Ma, TUpaMuia,
¢urypa ®W  TIOBEPXHOCTh  BpallleHUS,
WIMHIP, KOHyC, Iap, cdepa, CceueHUs
(urypsl BpaleHus, I0CKOCTh, Kacaloulascs
cheppl, UWIMHAPA, KOHyCa, IUIOIMIATh
MOBEPXHOCTH THPAMUBI, TPU3MBI, KOHYcCa,
WIMHPA, IUomans cdepsl, o0beM Ky0a,
MIPSIMOYTOJIEHOTO napaieNenuIie/ia,
MMPaMHJIBI, TPU3MBL, [WINHIPA, KOHYCA,
nrapa; yMeHue M300pakaTb MHOTOTPaHHUKH
U TIOBEPXHOCTH BpAIICHUS, WX CEYCHHUS OT
pyKH, v MTOMOIIIBIO YepTEKHBIX
WHCTPYMEHTOB H D3JICKTPOHHBIX CPEJICTB;
YMEHHE  paclio3HaBaTh CHMMETPHIO B
MPOCTPAHCTBE;  yMEHHE  PaclO3HaBaTh
NpaBUIIbHBIC MHOTOTPaHHHKH;

- yMeThb  OIEpUpoBaTh  TOHATHSIMU:
IBWKEHHE B TMPOCTPAHCTBE, TOAOOHBIE
(urypel B TIPOCTPAHCTBE; HCIIOIH30BATh
OTHOIIIEHUE TUIOWIAJIEH TOBEPXHOCTEN U
00BEMOB TOJIOOHBIX (PUTYp TPU pEIIeHUH
3azay;

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

- yMeThb  OIEpUpoBaTh  TOHITHIMU:
MPSIMOYTOJIbHAS cUcTeMa  KOOpIMHAT,
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

HayKH.

- yMeTb  ONEpPUPOBATh  IOHATHUIMHU:
oTpeJiesieHHe, aKcuoma, Teopema,
CIICJICTBHE, CBOICTBO, MPHU3HAK,
JI0Ka3aTeIbCTBO, PaBHOCWIIBHBIC
(dhopMynHupoBKH; yMeHHe (opMyITHpOBaThH
obparHoe " MPOTHUBOTIOJIOKHOE
YTBEp)KICHUE, TIPHUBOIUTH TIPHUMEPHl H
KOHTPIPUMEpPBI,  HCIOJb30BaTh  METO.

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

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

- yMEeTb OIEepUpoOBaTh MOHATHAMHU: Tpad,
CBs3HBIN Tpad, nepeBo, 1uKiI, rpad Ha
IUIOCKOCTH; YMEHHUE 3a]aBaTh U ONHCHIBATH
rpads pa3IYHBIMA croco0amu;
HCHOJB30BaTh rpadbl IPH PELLICHUH 33/1aY;

- yMeTh CBOOOJIHO ONIEPUPOBATH TOHSATHAMHU:

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

KOMOWHATOpHBIE (DaKThl U PACCYKACHUS IS
peuIeHus 3a/1a4;

-yMeTb OIIepUPOBATH MOHSTUSIMH:
HaTypaJbHOE YUCIIO, LEJN0e YHCIO, OCTATOK
0  MOAYJIO, pAalUOHAIBHOE  YHCIIO,

HUppanuoOHaJIbHOC qucCio, MHOXCCTBA
HaTypaJbHBIX, OCIBIX, palOHAJIbHBIX,
HeﬁCTBHTeHBHBIX YHUCCII, YMEHUEC
HCIIOJIB30BATH MIpU3HAKHU JACIINMMOCTH,

HauMEHBIITHH oommit JCIINTEIIb Hu
HaWMEHbIIIEe O00Iee KpaTHOE, aJlfOPUTM
EBxnmna npu pemieHnn 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 Pa3JINYHBIX MPHEMOB;
pelaTh ypaBHEHHs, HEPABEHCTBA M CUCTEMBI
C IapamMeTpoM; MpPUMEHATh ypaBHEHUS,
HEPaBEHCTBA, MX CHCTEMbI [UIS PEIICHUS
MaTeMaTHYeCcKHX 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, OOpaTHBIE
TPUTOHOMETPHUECKHE ¢dyHKIHY,
NoKa3aTesbHast u JorapupmMuyecKas
(hyHKIIMM; yMEHHE  CTPOUTHh  TpauKu
(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 CBOOOIHO ONIEPUPOBATH MOHSATHAMHU:

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

¢GyHKIMY, HaWOoJbllee W HaMMEHBIIee
3Ha4eHUs (QYHKOMM Ha  IPOMEXKYTKE;
yMEHHE MPOBOJINUTH UCCJIEI0BAHUE
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 X CHUCTEM;

- YMETh CBOOOJIHO ONIEPHPOBATH MMOHSATHSIMHU:




MOCJIEI0BATEIBHOCTb, apudmeTryeckas
MIPOTPECCHUsi, TEOMETPHUYECKasi IPOTPECCHS,
0eckoHeyHO yObIBaroIlasi TeOMeTpUYecKas
MIPOTrPECcCHs; yMEHHE 3aJ1aBaTh
[IOCIIEZIOBATEIbHOCTH, B TOM YHCIIE C
TTOMOIIIBIO 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; YMEHHUE BBIYHCIISATH MTPOU3BOIHBIC
CyMMBI,  TPOW3BENEHUS, YacTHOTO U

KOMIIO3ULINU (hyHKIIHIH, HaXOIUTh
ypaBHEHUE  KacaTelbHOH K  rpaduky
(ynxumm;

YMEHHE HCIOJIb30BaTh NPOU3BOIHYIO JUIS
uccienoBanusl QYHKUUH, Ui HaXOKACHUS
HAWJTYYILEero PEeIeHHs B IPUKIIaTHBIX, B TOM
qucie COLIMAIEHO-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 YHCTIO, COTIPSKEHHBIE
KOMITJICKCHBIE YHCIla, MOJAYJIh M apryMeHT
KOMIUIEKCHOTO ~ 4uciia, QopMa  3amucu
KOMIUIEKCHBIX ~ 4ucell  (reoMeTphyeckKas,
TPUTOHOMETpUYECKass M anredpandeckas);
yMETb  NPOU3BOAUTH  apU(METHUECKHE
JNEHCTBUST C  KOMIUICKCHBIMH — YHCJIAMU;
OPUBOJIUTE  TNPHUMEPHl  HCIIOJIB30BAHUS
KOMITJICKCHBIX YHCEIT;

- YMeTb CBOOOIHO ONEPUPOBATH HOHATHAMHU:
cpeaHee apudmMeTHIecKoe, Me/IhaHa,
HauOoJIbIllee M HaWMEHbIIEE 3HAYCHUS,
pasmax, qucrepens, CTaHJapTHOE
OTKJIOHEHHE [UIi ONMCAaHHWS  YHUCIOBBIX
JTAHHBIX; yMeHHe HccIe0BaTh
CTaTUCTUYECKHE JaHHBIE, B TOM YHUCIE C
MpPUMEHEHUEM TpaHUuecKuX MeETOAOB H
JJIEKTPOHHBIX CpEJICTB; rpaduuecKu
HCCIIeZIOBaTh COBMECTHBIE HAONIOJICHHUS C
MOMOIBIO  JWMarpaMM  pacceuBaHUsl U
JMHEWHOH perpeccuy;

- YMETh HaXOJUTh BEPOSTHOCTH COOBITHI C
HCIONB30BaHUEM TIpaUyecKuXx MeETOAOB;
MPUMEHSTh Ul pelleHus 3aaad (GopMysibl
CIIO)KEHWSI M YMHOXCHHS BEPOSTHOCTEHN,
($hopMyity 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
yuceil B TIMPUPOAHLBIX U O6H1€CTB€HHI>IX
SIBJICHUSX

- YMETh CBOOOHO ONEPUPOBATH NOHATHAMU:
TOYKa, MpsAMas, INIOCKOCTb, IIPOCTPAHCTBO,
OTPE30K, JIyd, IUIOCKUM YroJj, ABYIPAaHHBIN
yTOJI, TPEXTPAaHHBIN YIoJ, epeceKaronuecs,

napasJiesibHble u CKPELIMBAIOLINECS
npsMeble, MapaieabHOCTh 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
pasMmepsl 00BEKTOB B OKpPYXKAIOIIEM MHPE;

yMeHue OIIEpPUPOBATH MOHATUAMU:
MHOTOTPAHHMK, CEYEHUE MHOIOIPaHHUKA,
IIPaBUWIbHBIA ~ MHOIOTPAaHHMK,  IIPU3MAa,

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 TIPUMEHSATH CBOWCTBa
FEOMETPHUYECKUX (UTYpP, CaMOCTOSTEIHHO
(hopMyIMpOBaTh ONPEACICHHUS H3ydaeMbIX
(uryp, BbIIBUraTh TUIIOTE3bI O CBOMCTBAX U
MpU3HAKaX T€OMETPUUYCCKUX turyp,
000CHOBBIBATh UJIM ONPOBEPraTh 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, paccrosiHue MEXITY
IUTOCKOCTSIMH, IUIOMIaAb Ccgepsl, IUIOMmaab
TIOBEPXHOCTH NMUPAMHUIbI, MPU3MBI, KOHYCa,
UWINHAPa, 00beM Kyba, HpSIMOYTroJbHOTO
napajulesienunea, MHPaMHUIbl,  IPH3MBL,
IWIMHApPA, KOHYyCa, Iapa; yMEHHEe HaXOIUTh
OTHOLICHHE 00BEMOB MMOAOOHBIX QUTYD;

- yMeTb CBOOOHO ONIEpUPOBATH MOHSATHAMHU:
JIBIKEHUE, TIapasuIeIIbHbIA HepeHoc,
CUMMETpUSi ~ Ha  IUIOCKOCTH W B
MPOCTPAHCTBE, IOBOPOT, MpeoOpa3oBaHHe
momobus, ToMOo0HBIE (UTYpPBI; yMEHUE
pacro3HaBaTh paBHBIC W TIOJOOHBIE (PUTYPHI,
B TOM U4HCI€ B TpUPOAE, 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
BEKTOpPaMHU; yMeHHe HCIIOJIb30BaTh

BEKTOPHBII W KOOPJMHATHBIA METOJ IS
pelIeHrsT TeOMETPUYECKNX 3ajad W 3ajad
JIPYTUX y4eOHBIX MPEAMETOB; OINEPUPOBATH
HOHATUAMU: marpuna 2x2  u  3x3,
OTIpPEACTUTENh MAaTpPUIIbl, TEOMETPHUYECKUI
CMBICJT OTIPEICITUTEIIS;

- YMETh MOJICTUPOBATh peajbHBIC CUTYaIlUU
Ha  S3BIKE  MaTEMAaTHKHU; COCTaBJIATh
BEIPOKCHHUS, YPaBHEHHS, HEPABCHCTBA U HX
CHUCTEMBI TI0 yCIIOBUIO 33J]a4M, MCCIIEIOBAThH
IIOCTPOCHHBIE MOJICIH C WCIOIh30BAHUEM
anmapata  anreOpbl, HHTEPIPETUPOBATH
MOJTYICHHBIN pe3ynbTar; CTPOUTH
MaTeMaTUYECKHE MOJESIM C  IIOMOIIBIO
FEOMETPUYECKUX TMOHATUM UM BEJIUYMUH,
pemaTh CBSI3aHHBIE C HUMH IPAKTHUYCCKHE
3a/1a9d; COCTaBIATh BEPOSTHOCTHYIO MOJEITH
H HWHTEPIPETUPOBAThH MOJTyYCHHBIN
pe3yiabTaT; peliaTh NPUKIATHBIE 3a7aud
CpeICTBAaMH MAaTEMaTUYECKOTO aHalu3a, B
TOM YHCJIE CONMAIbHO-3KOHOMHYECKOTO H
(hm3nuecKoro xapakrepa;

- YMEHHE BBIOMPATh IMOAXOISIINA METOJ JIS
peuieHusl 3aJayi; NOHMMAHHE 3HAYUMOCTH




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

MaTeMaTMKH B  HCKYyCCTBE,  yMEHHUE
MPUBOJUTH  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,  aHajdm3a  H|- CPOPMHUPOBAHHOCTH MHPOBO33PCHUS, | PYHKITHS, CTEICHHAs ¢byHKIHS,
UHTEpIIpETALNN COOTBETCTBYIOLIETO COBpPEMEHHOMY | lorapudMuyecKas (hyHKIHS,
uHpopmanuy, U | ypOBHIO pa3BUTHS HAyKH U | TpUTOHOMETpHUYecKrne (YyHKIHH, OOpaTHbIe
UHPOPMAITHOHHBIE OOIIICCTBEHHOM MPAaKTHKH, OCHOBAHHOIO | QYHKIIMHM;, yYMEHHE CTPOHUTb  TrpaduKu
TEXHOJIOTUH JUI1 | HA IWAJIOTe KYJbTYp, CIOCOOCTBYIOIIETO | U3y4EHHBIX (hyHKIHIA, HCIIOJIb30BaTh
BBINOJIHEHUS 3a71a4 | OCO3HAHHIO CBOETO MecTa B|Tpaduku TpH H3yYEHHH MPOLECCOB H
npodecCHOHANBHON MOJIUKYJIBTYPHOM MUPE; 3aBUCUMOCTEH, MpU PELICHUU 3anad U3
IeATEIbHOCTH - COBEPIICHCTBOBAHWE S3BIKOBOM M | IPYTHUX y4eOHBIX TPEIMETOB U 3aJay U3

YUTATENbCKOW KYJNBTYPHl KaK CpeICTBa
B3aMMOJCWCTBUS MEXIYy IIOIbMU U
MTO3HAHUS MUPA,

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

Ognanenue YHUBEPCAIbHBIMU
y4eOHBIMH M03HABATEIILHBIMH
JCHCTBUSAMU:

B) pabota c nHdpopManuei:

- BUAACTh HAaBBIKAMH  MOJYyYCHHUS

I/IH(l)OpMaLIHI/I U3 HCTOYHHUKOB Pa3HbIX
TUIIOB, CaAMOCTOATECIBHO OCYHICCTBJIATH

IIOUCK, aHaJIW3, CHUCTEMAaTH3alUl0 U
HUHTEPIIPETALHIO nHdpopMaLuu
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;

- UCIIOJIb30BaTh cpeacTa
MH()OPMALIMOHHBIX u
KOMMYHHMKALIMOHHBIX ~ TEXHOJIOTUH B
peuieHun KOIrHUTHUBHBIX,
KOMMYHUKATUBHBIX )51
OpraHMU3alMOHHBIX 3aga4y c
COOII0/IEHNEM TpeboBaHMH
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, palMOHAJbHBIEC, HppalMOHAIBHBIC,
[TOKa3aTeNbHbIE, CTETICHHBIE,
jorapumMuUecKkie,  TPUTOHOMETPHUYECKHE
ypaBHEHUS, HEPABEHCTBA U CUCTEMBI; YMETh
pelaTe ypaBHEHUS, HEPABEHCTBA M CCTEMBI
C MOMOIIBI0 Pa3INYHBIX IPUEMOB; PEIIATh
ypaBHEHUS, HEPaBEHCTBA W CHUCTEMBI C
[1apaMeTpoOM; MIPUMEHSTh ypaBHEHUS,
HEPABEHCTBA, HX CHCTEMBI JUIsl pELICHUs
MaTreMaTU4ecKux 3aad M 3a4ad U3
pa3nUYHBIX O0NacTell HaykKu M peabHOM
KHU3HH;

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

B TOM 4YHCIE€ B TMPHUPOLE, HCKYCCTBE,
ApXUTEKTYPE; YMETh HCII0JIb30BaTh
reOMETPUYECKUE  OTHONICHUS, HaXOJUTh

TEOMETPHUYECKUE BEIWYUHBI (JIJIMHA, YTOII,
ionaab, 00beM) MpPHU PEIICHUH 3a1ad u3
JIPYTuX yIeOHBIX MPEAMETOB U U3 PEaTbHON
JKU3HU




MHPOPMAIIMOHHOH OE30IIaCHOCTH;
- BJIQICTh HAaBBIKAMU PACIIO3HABaHUS U

3AIIUATHI nHpOPMaIINH,
HHGOPMAITHOHHOM 0€e30I1acHOCTH
JIUYHOCTH

OK 03 [Inanuposats u
peann3oBbIBaTh
cOOCTBEHHOE

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

B o0mact ayXOBHO-HPaBCTBEHHOTO
BOCITUTaHHUS:

- cOpPMUPOBAHHOCTH HPABCTBEHHOTO
CO3HAHUsI, ITUYECKOTO [TOBEJCHNS;

- CIIOCOOHOCThH OLICHHMBATh CUTYaLUIO U
NPUHUMATh  OCO3HAHHBIE  PELICHUS,
OpPHUEHTHUPYSICh Ha MOpaJIbHO-
HPaBCTBEHHbIE HOPMBI U LIEHHOCTH;

- OCO3HaHHE JIMYHOTO BKJIaAa B
MOCTPOCHUE YCTOMYUBOTO OyyLIero;

- OTBETCTBEHHOE OTHOIIEHHE K CBOUM
pomuTensM W (WIHM) APYTUM UIeHAM
CEeMBbH, CO3JJaHMI0O CEMbU Ha OCHOBE
OCO3HAHHOTO  MPUHATUS  LIEHHOCTEH
CEeMEIHON JKM3HM B COOTBETCTBHH C
TpaauLuMsIMU HapoaoB Poccuuy;
Ognanenue YHUBEPCATbHBIMU
PEryJISITUBHBIMU EHCTBUSMHU:

a) CaMOOpPTaHM3AIHSL:

- CaMOCTOATCIIBHO OCYHIECTBJIATH
IIO3HaBaTCIIbHYIO JCATCIIBHOCTD,
BBIABJIATH HpO6J’I€MbI, CTaBUTHb nu

(dhopMynupoBaTh COOCTBEHHBIE 337a9U B
00pa3oBaTeIbHON  JESATENBHOCTH |
JKU3HEHHBIX CUTYAIHSX;

- CaMOCTOSITENIbHO COCTaBIIATh TUIAH
pemieHuss ~ OpoOJIeMBl  C  Y4ETOM
UMCIOIIUXCSL PECYpPCOB, COOCTBEHHBIX
BO3MOYXHOCTEN U NPEATIOYTEHUI;

- 1aBaTh OLICHKY HOBBIM CHTYaIHsIM;
CrocoOCTBOBaTh  (POPMHUPOBAHUIO U
NPOSBICHUIO I[HPOKOW OPYAUIUH B
pasHbIX O0JIACTSX 3HAHUH, NOCTOSHHO
NOBBIIIATh CBOW 0Opa3oBaTENIbHBIA H
KYJbTYPHBIA YPOBEHB;

0) CaMOKOHTPOJIB:

UCIIOJIB30BaTh MpPHUEMBbl peIeKCUH JUIs
OLICHKW CHUTYyallud, BbIOOpa BEPHOTO
pelieHus;

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

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

- yMeTh
palMoHajbHbIE,

ONICPUPOBATh  MOHATHAMHU:
UppalroHaIbHbIC,
MOKa3aTelbHBIC, CTCIICHHBIC,
Jorapu()MUYECKHe, TPUTOHOMETPUUCCKUE
ypaBHEHHS M HEPABEHCTBA, UX CHCTEMBI;
- yMeTb  ONEpPUPOBATh  IOHATHSIMHU:
MHOTOTPAaHHUK, CCYCHHE MHOTOTPaHHUKA,
KyO, mapaurenenumes, mpusMa, MupamMHia,
¢urypa ®  TOBEpXHOCTb  BpALICHUS,
WWIMHAP, KOHYC, map, cdepa, cedeHHs
(urypsl BpaleHus, MiI0CKOCTh, Kacaromascs
cheppl, UWIMHApPA, KOHyca, IUIOIIAIb
IMMOBCPXHOCTU IUpaMHUIBI, IIPU3MbI, KOHYCA,
MWIMHAPA, IUomans cdeprl, o0beM Ky0a,
IPSIMOYTOJIEHOTO napajuieienumnena,
MUpaMUIbl, TPU3MBL, IIMHAPA, KOHYCa,
mapa; yMeHue n300pakaTb MHOTOTPaHHUKU
W TIOBEPXHOCTH BpALICHUS, WX CEYEHHS OT
pyKH, c HIOMOIIIBIO YepTEKHBIX
WHCTPYMCHTOB W 3JICKTPOHHBLIX CPCACTB,
YMETh  paclo3HaBaTb  CHMMETPUIO B
MPOCTPAHCTBE; YMeTb pacrno3HaBaTh
IIpaBUJILHBIC MHOT'OT'PAHHUKH
- yMETb OIIEpUPOBATH
NpsSMOYTOJIbHAasE ~ CHUCT€Ma  KOOPJHMHAT,
KOOPJMHATHl TOYKH, BEKTOp, KOOPAWHATHI
BEKTOpa, CKaJSIpHOE MpPOM3BElICHHUE, Yroi
MEXIy BEKTOPaMH, CyMMa BEKTOpOB,
NPOM3BE/ICHHE BEKTOpa Ha YUCIIO; HaXOIUTh
c IIOMOIIBIO H3Y4YEHHBIX thopmyn
KOOPIMHATBHI CepeUHEI OTpe3Ka,
pacCTOsTHUE MEKIY JBYMSI TOUKAMHU

TIOHATHAMMU




- SMIATUH, BKIIOYAIOIIEH CIOCOOHOCTH
IMOHUMATh OMOIMOHATBLHOE COCTOSHHE

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

- COIIMAJIbHBIX HABBIKOB, BKJIFOYAIOIIHNX
CIIOCOOHOCTH BBICTpaMBaTb OTHOILICHUSA

C JpYrUMH JIOJBMHU, 3a00THUThHCH,
NpPOSIBIIATH ~ MHTEpEC W paspeliath
KOH(ITMKTBI
OK 04 DddexktuBHO|- TOTOBHOCTH K  CaMOpa3BUTHIO, |-  YMETh  OINEPHPOBATh  IMOHATHUSAMHU:
B3aMMOJICHCTBOBaTh M| CAMOCTOSITCIIBHOCTH U | CIy4allHbI OMBIT W CIy4YallHOE COOBITHE,
paboTaTh B KOJUIEKTHBE | CAMOOINPEICICHUIO; BEPOSITHOCTh CIyYalHOTO COOBITHS; YMETh
Y KOMaHJIe -OBJIaJICHUE HaBBIKAMH y4eOHO- | BBIYHUCIIATh BEPOATHOCTh C UCHOIb30BAaHHEM
UCCIICJIOBATEIbCKON,  MPOSKTHOW U | rpauuecKkux METO/IOB; MPUMECHSTh
COIMANTLHOU JIeATETHHOCTH; GbopMyNnBl  CIOXEHHS W YMHOXKCHUS
OgnaneHue YHUBEPCATLHBIMU | BEPOSITHOCTEH, KOMOWHATOpHBIE (GaKThl M

KOMMYHHKATHBHBIMH JICHCTBUSMU:
0) COBMeCTHAas ICATCILHOCTD:

- [IOHUMATh u UCIIOJIb30BaTh
pEeuMyIIecTBa KOMaHAHOM u
WHIUBUIYaTbHON paboThi;

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

pe3ybTaThl COBMECTHOU paboTEhI;

- KOOPJIMHUPOBATH M BBITIOJIHATH PabOTy
B YCJIOBHSIX PEaJbHOr0, BUPTYaJbHOTO 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 APYTUX JIIOJIEH:

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

- [pHU3HaBaTh CBOE IPAaBO W TIPaBO
JIPYTHX JIFOJIEi Ha OITHOKMY;

- Ppa3BHBAaTh CIIOCOOHOCTH TOHHMATh
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 ONEPHPOBATH OHATHSIMHU:
CTENEHb C LEJIBIM I[IOKa3aTeneM, KOpEeHb
HaTypaJlbHOM  CTENEHH,  CTEeNeHb  C
palMOHAJBHBIM IIOKA3aTeNeM, CTEHEeHb C
JIEACTBUTEIIbHBIM (BeleCTBEHHBIM)
HoKasareneM, JorapupM uucia, CHHYC,
KOCHHYC U TaHT'€HC ITPOU3BOJILHOTO YHUCTIA;

- yMeTh CBOOOJIHO ONIEPUPOBATH HOHSATHIAMHU:
rpadpuk  GyHKUIUH, oOpaTHas QYHKIHS,
KOMNO3uIusl QyHKIMH, TUHEHHas QYHKIHS,
KBapaTHYHAas ¢$yHKUU, CTereHHas
byHKIMSA c HEJBIM MoKa3aTeleM,
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
IpHU pEIIeHUH 3aJa4 M3 JPYTruX Y4eOHBIX
NpeIMETOB W U3 pealbHON  JKU3HHU;
BbIpaXKaTh (HOPMYJIaMHU 3aBUCUMOCTH MEXKIY
BEJIMYMHAMU;
- cBoOOIHO
YETHOCTh

ONEpPUPOBaTh  MOHATUSMH:
(byHKIIIH, MEPUONYHOCTh
(yHKUMH,  OTPaHUYEHHOCTh  (PyHKIHMH,
MOHOTOHHOCTh ¢byHKINH, 3KCTPEMYM
¢yHKIMY, HauOoNblIee 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 obnacTtu 3cTeTHYECKOro BOCIIUTAHUSL:
- OACTETHYECKOE 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 JIJISt
JUYHOCTH M OOILECTBa OTEUECTBEHHOTO
U MHPOBOI0 HCKYCCTBA, OJSTHHYCCKHUX
KyJIBTYPHBIX TPaJWLMA W HAPOTHOTO
TBOPUECTBA,

- TOTOBHOCTH K CaMOBBIPAXCHHUIO B
pasHBIX BHJAX HMCKYCCTBA, CTPEMJICHHE

OpOSBIATH  KadecTBa  TBOPYECKOU
JYHOCTH;
Ognanenue YHUBEPCAIbHBIMU

KOMMYHUKAaTHUBHBIMHA HCﬁCTBHﬂMH:

a) obmIeHue:

- OCYWIECTBIISITh KOMMYHHKAIIUH BO
BCeX cdepax KU3HU;

- pacrio3HaBaTh HeBepOaJIbHBIE CPEICTBA
o01eHus, HOHMMATb 3HauCHUE
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
Ta0JMMI] W JMarpaMM;  HUCCIEAO0BaTh
CTaTHCTUYECKHE JaHHbIE, B TOM YHCIE C
NpUMEHEeHUeM Tpaduyeckux METOJO0B U
3JIEKTPOHHBIX CPE/ICTBR;

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

- YMETh HCIIOJIh30BATh NPU PEIICHUW 3a/1a4
W3Yy4YCHHBIE (hakThI u TEOPEMBI
INIAHUMETPUH, YMCHUC OLUCHUBATHL PA3MCPhI
00BEKTOB OKPYKAIOIIIETO MUPa

TOYKY 3pEHHS C  HCIIOJIb30BaHUEM
SI3BIKOBBIX CPEACTB

OK 06  IlposBuATs |- OCO3HaHUE OoOyYaroImMUMHCS [ -  YMEThb  ONEPUPOBATH  MOHSTHSMHU:
TPAXKIAHCKO- pOCCHICKOI TPAXIAHCKOH | IPSIMOYTOJIbHAS cucremMa KOOPJIMHAT,
HaTPUOTHYECKYIO UJIEHTUYHOCTHY; KOOpAMHAThl TOYKH, BEKTOP, KOOPIMHATHI
MIO3UIIUIO, - LieJICHAIPaBICHHOE pasBHUTHE | BEKTOpPA, CKAJISIPHOE TPOU3BEACHHUE, YIOJl
JIEMOHCTPHPOBATh BHYTpEHHEH TO3WIMHM JIMYHOCTH Ha|MEXIy BEKTOpaMH, CyMMa BEKTOPOB,
OCO3HAHHOE IMOBE/ICHHE | OCHOBE IYXOBHO-HPABCTBEHHBIX | IPOM3BEIEHHE BEKTOPA HAa YHCIIO; HAXOAUTH
Ha OCHOBE | IEHHOCTEHN HapoJ0B Poccuiickoii | ¢ IIOMOILBIO U3YYECHHBIX dhopmyn
TPaJUIMOHHBIX ®denepanyn, HCTOPHUYECKUX 1 | KOOpJMHATHI CepeNHBI OTpe3Ka,
001I1eYeI0BeYeCKIX HAI[MOHAIBHO-KYJIBTYPHBIX  TPAJUIHH, | pACCTOSHNE MEXIY ABYMS TOUKAMU;

LEHHOCTEH, B TOM YHclie | QOPMUPOBAHME CHUCTEMBl 3HAUYMMBIX [ -yMETh BBIOMPATH MOAXOSIINN W3yYeHHBIH
C Y4ETOM TapMOHM3AIHNH | IEHHOCTHO-CMBICIIOBBIX YCTaHOBOK, | METOJT JJISl PEUIeHHs 3a/add, Paclio3HaBaTh

MEXHALMOHAIIBHBIX u
MEXKPEIUTHO3HbIX
OTHOIIEHUH, NMPUMEHATH
CTaHIapThI
AHTUKOPPYILMOHHOTO
MOBEICHUSA

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

B yacTu rpaxk1aHCKOro BOCIIUTAHUS:

- OCO3HaHWE CBOMX KOHCTUTYLHOHHBIX

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




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

- MPUHSATHE TPAJUIIMOHHBIX
HaIMOHAJILHBIX, 00IIIEYETOBEYECKUX
TYMaHHCTHYECKUX W JEMOKPATHYECKHX
IIEHHOCTEH;

- TOTOBHOCTh IIPOTHBOCTOSITh
UIEO0TIOT N IKCTPEMH3MA,
HaIMOHAIN3MA, kceHodoouwu,
JUCKPUMHMHALIMA 110  COLHUAIbHBIM,
PEIIUTHO3HBIM, PacoBbIM,
HAIIMOHAJIBHBIM MPU3HAKAM;

- TOTOBHOCTH BECTH COBMECTHYIO
JIEATENHHOCTD B HHTEpecax
IpaXJaHCKOTO OOIIECTBa, YJ4acTBOBATH
B CaMOyTpaBICHUH B

00111e00pa30BaTENFHON OpraHu3alid U
JIETCKO-FOHOIIIECKUX OpPTaHU3alnsX;

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

Ha3HAYCHUEM;

- TOTOBHOCTb K TIYyMaHWTApHOH U
BOJIOHTEPCKOM JEATENBHOCTH;
MaTPUOTUYECKOIO BOCIIUTAHUS:

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

Hapoay, 4YyBCTBA  OTBETCTBEHHOCTHU
nepen Poaunol, ropmoctu 3a CBOit
Kpail, cBow PonuHy, CBOH S3BIK U
KyJIbTYpy, TpONUIOE W  HACTOsIIee
MHOT'OHallMOHAJIBHOIO Hapoja Poccuu;
- LIEHHOCTHOE OTHOLICHHUE K
roCy1apCTBEHHbIM CUMBOJIaM,
HCTOPUYECKOMY 5 NIPUPOTHOMY
HacJIeWI0, TAaMSITHUKAM, TPagULUsAM
HaponoB Poccun, noctmwkenusm Poccnn
B HayKe, HCKYCCTBE, CIIopTe,
TEXHOJIOTUAX U TPYAE;

- npeiinas yoexJIeHHOCTh, TOTOBHOCTb K
coyxeHnto u  3ammure  OTedecTsa,
OTBETCTBEHHOCTH 32 €T0 CYIAL0Y;

OCBOEHHBIE 00yJaroIUMHuCs
MEXKITPEIMETHBIC TIOHSTHS u
VHUBEpCAIbHBIE  y4eOHBIE  JICHCTBHUS
(perynsaTUBHEIE, II03HAaBaTEeJIbHBIE,
KOMMYHHKATHBHBIE);

- CHOCOOHOCTh HX MCIIOJB30BaHUSI 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; MIPUMEHSATH
(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 IIOCTPOCHHAN
VHJUBUYAJILHON 00pazoBaTeIbHOM
TPacKTOPUY;

- OBJaJEHHE HaBbIKAMH  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

JICHCTBOBATh B

Ype3BbIYANHBIX
CUTYaLHAX

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

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

- paclIUpuUTh OMBIT JEATEIHHOCTU
9KOJIOTUYECKOM HAMpPaBICHHOCTH;

- paspabarbiBaTh IUIAH  pEIICHUS
poOIEeMBI c y4eToM aHanm3a
UMEIOTIIIXCS MaTepUaNbHBIX u
HeMaTepUANbHBIX PECYpPCOB;

- OCYILECTBJIATH II€JIEHANPaBICHHBIN
MIOUCK TepeHoca CPEACTB U CrocoOoB
JIEeHCTBUSI B TPO(hECCHOHANBHYIO CPEey;
- YMEThb NEPECHOCUTH 3HaHUA B
MO3HABATENFHYI0O U IPAKTHYECKYIO
00nacTH KU3HENEATENbHOCTH;

- §OpeanaraTb ~ HOBbIE  IPOEKTHI,
OIICHMBATh HJIEU C MO3UIMH HOBM3HBI,
OPHUTHMHAJIBHOCTH, MIPAaKTHYECKOM
3HAYUMOCTH;

- JaBaTb OIICHKY HOBBIM CHTYyallUsIM,
BHOCUTHL KOPPEKTUBBI B ACATCIBHOCTD,
OLICHUBATb COOTBCTCTBUC PE3YJIILTATOB
OesmM

- YMETb OINEpUPOBATH MOHATUAMH: (PYHKIHSA,
HenpepblBHAas  (QyHKOMs,  [POU3BOIHAS,
nepBooOpasHasi, ONpele/ICHHbIM WHTErpa;
YMETb HaxOAUTh MIPOU3BOHBIE
3JIEMEHTAPHBIX GbyHKLHH, UCTIONIB3YSI
CIPaBOYHBIE MaTEpUANbl; HCCIENOBaTh B
mpocTedmux — ciydasx  (QyHKOMM — Ha
MOHOTOHHOCTb, HaXOJHWTh HaWOOJbIINE U
HauMEHbIINE 3HaYeHHs (YHKLUH; CTPOUTH
rpadMKd MHOTOWICHOB C HCIOJIB30BaHHEM
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
BEJIMUMHBI (IJIMHA, YTOJ, IJIOHajdb, 00bEM,
TLJIOIIA]Tb MTOBEPXHOCTH), HCTIONB3YSI

U3y4YeHHBbIC POPMYITBI K METOJIBI




2. CTPYKTYPA U COJAEP)KAHUE YYEBHOM JUCIHUILJIAHBI
2.1. O6beM JUCHUNJIMHBI U BUJBI Y4eOHOH padoThl

Buj yueOHoi1 padoThl

O0BbeM 4acoB

O0bem o0pa3oBaTeIbHOI NPOrpaMMbl 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 NPOEKT (1a/HET) HET
IIpomeskyTOoOYHAs aTTECTALUA

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




2.2. TemaTu4ecKHii NJIaH U cojiep:KaHNe TUCHUILTUHBI «MaTeMaTuKa»

Copepxxanne yueOHOro MaTeprasa (0CHOBHOE M NpodeccHOHATBHO-0PHEHTHPOBAHHOE), O0bem DopMupyembie
HaunmeHoBaHue pa3jieioB U TeM
JIa0opaTopHbIe U NMPAKTHYECKHE 3aHATHS 4acoB KOMIIeTeHIIN!
1 2 3 4
OcHoBHOe coJep:kaHue
Paznen 1. IloBTOpeHue Kypca MaTeMaTHKH OCHOBHOM IIKOJIbI 9
Tema 1.1 Coaepixanue yueOHOro MmaTepuajia 2
Hesn u 32724 MaTeMATHKH NPU | ba3oBbie 3HaHUS U yMEHH 110 MaTeMaTUKE B IPO(eCCHOHATBHOM U B IOBCEIHEBHOM NESTEIBHOCTH. 2
OCBOEHMH CIIelHAJIbLHOCTH
Tema 1.2 Conep:xanue yued0HOT0 MaTepuasia 2
IIpoueHTHbIE BHIYUCIEHHS IpakTHyecKoe 3ausITHE 2 OK-01, OK-02,
[TpocThie MPOLEHTHI, pa3Hble CIOCOOBI HX BEIYUCIEHHS. CIOXKHBIE MPOLICHTHI OK-03, OK-04,
Tema 1.3 Conep:kanue y4ed0HOT0 MaTepHuajia 2 OK-05, OK-06,
YpaBHeHMsI 1 HEPABEHCTBA IIpakTu4yeckoe 3ansiTue 2 OK-07
JluneiiHble, KBaJpaTHBIC, IPOOHO-THHEHHBIC yPaBHEHUS U HEPABEHCTBA
Tema 1.4 Conep:xaHue yue0HOT0 MaTepuaJia 2
BxoaHoii KOHTPOJIb IIpakTH4yeckoe 3aHsiTHE 2
Beoraunciienus u npeoOpazoBaHus. Y paBHEHUS U HEPaBEHCTBA. [ eoMeTpus Ha MIIOCKOCTH
KonrtponbHas pabora

CamocTtosTeabHasi padoTa Pemenue ypaBHEeHHI 1 HEPaBEHCTB 1

Pa3nen 2 [IpsiMble U MJI0CKOCTH B MPOCTPAHCTBE 13

Tema 2.1. Coxaepsxanue y4e0HOro MaTepuajia 2

OcHoBHBIE nonsatTus | llpeamer crepeomerpun. OcHOBHbIE MOHATHA (TOYKA, MpsiMas, IJIOCKOCTh, MPOCTPAHCTBO). 2

crepeomerpun.  Pacmonoxkenne | OCHOBHBIE aKCHOMBI cTepeoMeTpuu. llepecekaromuecs, napajieJbHBIE W CKPEIIUBAIOLINECS OK-01 OK-03
NPSIMBIX U MJI0CKOCTE# npsimbie. [Ipr3HaK ¥ CBOWCTBO CKpeNIMBaOIIMXCsI IPSMBIX. OCHOBHBIE IPOCTPAHCTBEHHBIE (DUTYPEI. OK-0 4’ OK-07'
Tema 2.2. Coxaepsxanue y4e0HOT0 MaTepHuaJia 6 ’
MapanneasHoCTH npameIx, | [lapannensusie npsmast u miockocts. Onpenenenue. Ilpusnak. CoiicTBa (C 10Ka3aTeIbCTBOM). 2

npaMoii " miockocTH, | Ilapamnensnpie mwiockoctu. Omnpenenenue. [Ipusnak. CBoiicTBa (¢ J0Ka3aTenbCTBOM). Terpadap u

IJIOCKOCTeH ero snemeHtsl. [lapamnenenunen u ero smeMeHTbl. CBOMCTBA NPOTHUBOIONOKHBIX TpaHEH u

nuaronaney napamnenenunena. [llocrpoenue ceuenuit. Pemenue 3aaay.




HpaKanecxoe 3aHATHE

Tema 2.3. IlepnenaukysipHocts | Comep:kanue y4eGHOro MaTepuaia 2
NPAMBIX, NPAMOA M IUIOCKOCTH, | [lepnenmukynspHbie npsMbie. [lapamienbHbie MpsiMble, TEPICHIUKYIISIPHBIE K IocKocTy. [Ipu3Hak 2
miockocreid. Teopema o0 Tpex | meprneHIUKYISIPHOCTH MPSAMOM M TUIOCKOCTH. JlokaszarenbcTBo. llepmeHAMKYIsAp W HaKJIOHHAs.
NEePIEeHINKYJIAPaX IlepnienqukynsipHble WIOCKOCTH. [Ipru3HaK NepneHAUKYIIPHOCTH INIOCKOCTEN. Jl0Ka3aTenbCTBO.
Paccrostausa B mpoctpanctBe. Teopema o Tpex mepneHauKkyisgpax. [[oka3zaTenbcTBo. YTroa MexIy
MPSIMOM U TUNIOCKOCTBIO. YTOJI MEXAY IIIOCKOCTSIMU
Tema 2.4. Copep:xanue yueGHOT0 MaTepuasia 2
Pemenne 3agau. Ilpamele wu | IIpakTuyeckoe 3aHATHE 2
IJIOCKOCTH B IPOCTPAHCTBE Pacrnionokenue npsiMbIX U IUIOCKOCTEN B MpocTpaHcTBe. [lepnenauKyasapHOCTh U HapalieIbHOCTh
HOpSMBIX U II0cKocTed. CKpenMBaroIuecs npsiMble
KontponbHas padota
CamocrosiTenbHas padora Pemenue 3amau 1
Pa3nen 3. KoopauHaTbl 4 BEKTOPHI 12
Tema 3.1 Conep:xanue y4ed0HOT0 MaTepHuajia 4
JexapToBpl  KoopaMHATBl B | JlekapToBBI KOOpPAWHATHI B TpocTpaHcTBe. [IpocTeiimue 3aqaun B koopanHaTax. Paccrosiane Mex oy 2
MPOCTPAHCTBE. Paccrosinue | nByMsi TOUKaMu, KOOPAMHATHI CEPEIUHBI OTPE3Ka
MEaRLy ABYMA TOUKAMH. | ITpakTHUecKOe 3aHATHE 2
Koopaunatsl cepeAniHbI 0Tpe3ka
Tema 3.2 Coxaepsxanue y4e0HOro MaTepuaJia 4
BexTophl B mpocTpaHcTBe. Bekroper B mpoctpanctBe. Clio’keHHE M BBIYMTAHHE BEKTOPOB. YMHOXKEHHE BEKTOpa Ha YHCIIO. 2 OK-02, OK-03,
Yroa MeEKIY BeKkTopamMu. | Komrianapaeie BekTopbl. CKalsipHOE NPOM3BEIECHHE BEKTOPOB. PasnoxkeHne BeKTOpa MO TpeMm OK-0 4’ OK-07
CkansipHoe NPON3Be/IeHNe | HEKOMIUIAaHAPHBIM BeKkTopaM. KoopauHAaThl BEKTOpa, CKANApHOE TNPOU3BEICHHE BEKTOPOB B ’
BEKTOPOB KOOpIMHATaX, yrojd MEXAYy BEKTOpaMH, Yol MEXIy MNpSIMOH M IJIOCKOCTBIO, Yrojl MEXAY
TUIOCKOCTSIMH. Y paBHEHHE ITIOCKOCTH. | €OMeTpHIecKuii CMBICIT ONpeAeTuTeNs 2x2
IIpakTHYeCKOe 3aHsITHE 2
Tema 3.3 Coxaepsxanue y4e0HOT0 MaTepHuaJia 2
IIpakTHKO-OpHEHTHPOBAHHBIE IIpakTHyeckoe 3aHsATHE 2
3aJa4yu Ha KoopauHatHo# | KoopaumHaTHas MI0CKOCTh. BEIYuMCIIeHne paccTOSHUHN 1 TIOMAaAei Ha TIockocTh. KomuecTBeHHbBIE
TJIOCKOCTH pacueTsl
Tema 3.4 Coaepsxanue y4e0HOT0 MaTepHuaJia 2




Pemenue 3amay. KoopauHarel u
BEKTOPbI

IIpakTHYecKoe 3aHATHE

JlexapToBbl KOOPJAMHATHI B MPOCTpaHCTBE. BekTopsl B mpocTpaHcTBe. CIOKEHHE W BBIYUTAHHE
BEKTOPOB. YMHOKEHHE BeKTopa Ha uucio. KomrianapHeie BeKTOpbl. CKalspHOE HPOU3BEICHUE
BEKTOpOB. PasnokeHHe BEKTOpa MO TpeM HEKOMIUIaHApHBIM BekTopam. [lpocreiiiime 3agaun B
KoopauHaTtax. KoopanmHaTbl BEKTOpa, PACCTOSIHUE MEXIY TOYKAMH, KOOPIMHATBI CEPEAMHBI
OTpe3Ka, CKaIIPHOE MPOU3BEICHUE BEKTOPOB B KOOPIMHATAX, YTOJI MEXKAY BEKTOPAMH, YTOJI MEKIY
HPSIMOH U IUIOCKOCTBIO, YTOJI MEXAY IIIOCKOCTIMU

KontponbHas pabota

Paznen 4. OcHoBbl Tpuronomerpuu. Tpuronomerpuueckue GpyHKuun 23
Tema 4.1 Conep:xanue yued0HOT0 MaTepuasia 4
Tpuronomerpudeckne ¢pynkuum | Pammannas wmepa yrma. [loBopoT Toukw BOKpyr Hadama koopawHat. OrmpeneneHune CHHYCA, 2
NPOM3BOJILHOIO YIJ1a, YUCIA. KOCHHYCa, TaHT€HCa W KOTAaHIreHca. 3HAaKM CHHYCa, KOCHHYCa, TaHI€HCAa M KOTAHIEHCa IIO
YEeTBEPTAM. 3aBUCUMOCTb MEXAY CHHYCOM, KOCHHYCOM, TAHI€HCOM U KOTaHTCHCOM OZHOTO M TOTO
Ke yria
IIpakTH4eckoe 3ansiTHE 2
Tema 4.2 Conep:xanue yue0HOT0 MaTepuaJia 2
OcHoOBHBIE TPUTOHOMeTpUYecKHe | TpuroHomerpuueckue ToxaecTBa. CHHYC, KOCHHYC, TAHTE€HC ¥ KOTAHTEHC YTJIOB O, U - L. 2
TOKIECTBA. IpaKkTHYecKoe 3aHsATHE OK-01, OK-02,
Tema 4.3 Coxaepsxanue yue0HOro MaTepuajia 2 OK-03, OK-04,
Tpuronomerpunyeckne pynkumun, | O6nacte omnpenesieHUss U MHOXKECTBO 3HAY€HUH TpUroHoOMeTpuueckux (yHkuuid. YETHOCTB, 2 OK-05, OK-06,
HX CBONCTBA ¥ rpaduKu HEYETHOCTD, MIEPHOJIMIHOCTh TPUTOHOMETprUYeckuX QyHkuuil. CBoiicTBa U Tpaduku QyHKIUN y = OK-07
COS X,y =sin X,y =tg X, y = ctg x.
Tema 4.4 Coxaepsxanue y4e0HOro MaTepuaJia 2
OOpatHble TpUTrOHOMeTpHYecKHe | OOpaTHBIE TpUrOHOMEeTpruUecKkue GyHKIuK. MIx cBoiicTBa 1 rpaguku 2
bynxuun
Tema 4.5 Tpuronomerpuueckue | Comep:kaHHe y4eGHOT0 MaTepUaia 6
YPABHECHUSA U HEPABECHCTBA VYpaBHenne COS X = a. YpaBHeHue Sin X = a. YpaBHenue tg X = a, ctg X = a. PemicHue 2
TPUTOHOMETPUYECKUX  YPaBHEHHWH  OCHOBHBIX THUIIOB: MPOCTEHIIME  TPUTOHOMETPUUYECKHE
ypaBHEHUS, CBOISIIMECS K KBAIPATHBIM, PElIaeMble Pa3JI0KEHUEM Ha MHOKHUTEIN, OJHOPOIHBIE.
[Ipocreiiiye TpUroHOMETPHUYECKHE HEPABEHCTBA
IpakTHYecKoe 3aHsATHE 4




Tema 4.6 Conep:xanue y4e0HOT0 MaTepHaJia 6
Pemenue 3ajga4, ocHOBBI | [IpakTHueckoe 3aHsITHE 6
TPUTOHOMETPHUM. [IpeoOpazoBanue TPUTOHOMETPUIECKIX BRIPAXKEHUH. PeleHne TpUroHOMeTpUIeCKUX YpaBHEHUN U
Tpuronomerpuyeckne pyHKIUH | HEPABEHCTB B TOM YHCJIE C HCIIOJIH30BAaHUEM CBOUCTB (DYHKIIHH.
KoHnTtponbsHas padora
CamocTrosTeqbHasi padora Pemenne TPUTOHOMETPUYECKHMX YPaBHEHWH W HEPABEHCTB B TOM YHCJIE C FWCIIOJIb30BaHHWEM CBOWMCTB 1
GyHKIMH.
Paznen 5. IlpousBoanas pyHKUMH, ee MPUMEHEHHE 24
Tema 5.1 Coneprxanue yueOHOTo MaTepuasa 2
IlonsiTue NPOU3BOJHOI. — —
Omnpenenenue YUCIOBOM IOCIENOBAaTEIBHOCTH W cHOcoOBl ee 3afmaHus. CBOWMCTBA UYHCIIOBBIX 2
Dopmyabl u npaBujia .
nocienoBatensHocTe. OnpezaencHue Mpeena MOCIeI0BaTeIbHOCTH. BEBIUNCICHHE TMpeesioB
au@pdepeHIMPOBAHNA N
nocienosarensHocTed. Ilpemen ¢yHkunum Ha OeckoHeyHoctd. llpenmen ¢yHKIMM B TOYKe.
[pupamenne aprymenTa. [Ipupamienue Gyakunu. 3agadn, NPUBOISAIINE K TOHITHIO IPOU3BOHOM.
Onpenenenue NpoN3BOIHON. AJTOPUTM OTHICKaHHUS TIPOU3BOTHON OK-01. OK-02
, ,
:[eMa 52 Coneprxanue yueOHOTo MaTepuasa 2 OK-03, OK-04,
OUATHE 0 HEHPEPLIBHOCTH [lonstne HempepsiBHOW  QyHKouu. CBoiicTBa HempepblBHOH — (yHKIMU. CBS3b  MEXIY 2 OK-05, OK-06,
¢pynkuuu. MeToa nHTEpBaIOB
HETPEPHIBHOCTEIO U A depeHpyeMocTbio GYHKIUN B TOYKE. AJTOPUTM pElICHUS HEPaBEHCTB OK-07
METOZOM HHTEPBAJIOB
Tema 5.3 Copepxanne yae0HOro 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 COCTABIICHUS
ypaBHEHUS KacaTeJbHOU K rpaduky QyHKuun y=f(x)
IIpakTyeckoe 3ansTHE 2
Tema 5.4 Conep:xanue y4ueOHOro MaTepuasia 2
OuznyecKui cvbica | [IpakTHyeckoe 3ansiTHe 2
MPOU3BOTHOI B | Ousnyeckuii (MEXaHUUECKHIA) CMBICI TPOU3BOTHON — MTHOBEHHAsI CKOPOCTh B MOMEHT BPEMEHH t:
npogeccuoHAIBLHBIX 3a4a4ax v==S'(t)
Tema 5.5 Coxaepsxanue y4e0HOro MaTepuaJia 4




Monoronnoctb pynkunu. Touxn

Bo3pacranne m yObIBaHWE (DYHKITMH, COOTBETCTBHE BO3pACTaHWS W yOBIBaHHUS (DYHKITUH 3HAKY

IKCTPEMyMa npou3BoAHoi. [loHATME TPOWM3BOAHOW BBICHIETO MOPSAKA, COOTBETCTBHE 3HaKa BTOPOU
MPOU3BOJHON BBIMTYKJIOCTH (BOTHYTOCTH) (DYHKLIMHU Ha OTpe3Ke. 3aJaud Ha MAaKCUMYM U MUHHMYM.
[TonsiTHE aCHMIITOTHI, CTOCOOBI MX OTIPEAeIeHUs. AITOPUTM HCCIIeTOBaHM ()YHKIIH U TOCTPOCHHUS
ee rpaduka c MOMOIIIBIO TPOU3BOAHON. [[poOHO-TMHEHAS (DYHKITUSL
IIpakTHyeckoe 3aHsTHE 2
Tema 5.6 Coaep:xanue yuedOHOT0 MaTepuajia 4
HccnenoBanue byuxumii " 7 5
ccienoanre (GyHKIIMH HA MOHOTOHHOCTH U IIOCTPOCHUE TPA(UKOB.
nocrpoeHue rpa¢gpukos a bynxu P rpad
IIpakTu4eckoe 3aHsiTHE 2
Tema 5.7 HanbGoab1iee u Conep:xanue yued0HOT0 MaTepuajia 2
HauMeHbIIlee 3HAYeHUs PYHKIUH = =
Haxoxnenue HamOONbIIero W HaWMEHbBIIETO0 3HAUYeHWH (YHKIWMHA, TOCTpOEHHE TpadrKOB 2
MHOTOYICHOB C HCIIOJIb30BAHUEM arapara MaTeMaTHIeCKOr0 aHAIn3a
Tema 5.8 Conep:xanue yde0HOT0 MaTepuaJia 2
Haxo:xnenue ONTHMAJBHOTO
IIpakTU4eckoe 3aHsiTHE 2
pe3yabTarta c NOMOIIbI0
. Haunmenbiee u Hanbosplee 3HaUeHUE PYHKIIUU
NMPOU3BOJAHOI B MPAKTHYECKHX
3agavax
Tema 5.9 Conep:xaHue yue0HOT0 MaTepuaJia 2
Pemenue 3agau. IlpousBoanas
IpakTnyeckoe 3ansiTue 2

(pyHkuuu, ee npuMeHeHue

®opmynel u npaBmita audpdepenpoBanus. VccnenoBanne QyHKINA ¢ TOMONIBIO IPOU3BOTHOM.
HawuOonbiee 1 HanMeHblee 3HaueHust (QyHKIUU
KonTponbnas pabota




Pa3gen 6. MHOrOrpaHHHMKY M TeJIa BpalleHusI 41
Tema 6.1 Copep:xkanue yueGHOT0 MaTepuasia 2
Bepuiunbl pedpa TPaHu
’ ’ IlonsTe MHOTOTpaHHWKA. Ero simeMeHTHI: BepmuHBI, pebOpa, Tpanu. [uaronans. CedeHwe. 2

MHOTOIPaHHHMKA

Brinykiible 1 HEBBITYKIIbIE MHOTOTPaHHUKH
Tema 6.2 Copep:xkanue yueGHOT0 MaTeprasia 2
Ilpuzma, ee cocrTaBJsIOIIHE,

ITonstre mpu3Mbl. Ee ocHoBaHms u OOKOBBIC TpaHH. Beicora mpm3mel. [IpsMas u HakITOHHAsS 2
cedyenue. Ilpsimasi u npaBuIbLHAs

npusma. [IpaBunbHas npusma. Ee ceuenue
NMPU3MBI

IIpakTH4yeckoe 3aHATHE
Tema 6.3 Conep:xanue yued0HOT0 MaTepuasia 2
Hapanaenenunen, kyd. Ceuenne =

[lapamnenenmrien, CcBOiCTBA MPSAMOYTOJNLHOTO — mapauienenumena, ky0. Ceduenme KyOa, 2
Ky0a, napajJiesenumneaa

ITapamnenenunena

IIpakTH4yeckoe 3aHsATHE
Tema 6.4 Conep:xanue yued0HOT0 MaTepuasia 2
IIupamuaa, ee cocraBiasiomme,

IMupamuna u ee anementsl. Cedenne nupamusl. [lpaBuibpHas nupaMmuaa. Y cedeHHas IUpaMua 2
ceyeHue. IpaBuiabHas

IpakTnyeckoe 3ansiTue
nMpaMujaa. Ycedyennas
nupamMuIa
Tema 6.5 Conep:xaHue yue0HOT0 MaTepuaJia 2
BokoBasi u moTHasi MOBEPXHOCTH — =

[Tnomanb 60KOBO U MOTHOM OBEPXHOCTH PU3MBI, TUPAMHUJIBI 2
NMPU3MBbI, THPAMHUIbI

IIpakTHyeckoe 3ansiTHE
Tema 6.6 Conep:xanue yue0HOT0 MaTepuaJia 2
Cummertpust B Kyoe, >

CuMMeTpust OTHOCHTEIFHO TOYKH, MPSIMOM, IIockocTd. CHMMeTpus B KyOe, mapajuielienumese, 2
napaJjiesjenumnese, npusme,

MIpU3Me, IUpaMuie
nupaMmuje
Tema 6.7 Conep:xaHue ydue0HOT0 MaTepuaJia 2
IIpumepsl CHUMMeTpHH B

IMpakTnyeckoe 3ansTue 2
npodeccuu

CummeTpus B IpUPOJIE, APXUTEKTYPE, TEXHUKE, B OBITY
Tema 6.8 Coaepsxanue yue0HOT0 MaTepHuaJia 2

OK-01, OK-02,

OK-03, OK-04,

OK-05, OK-06,
OK-07




HpaKaneckoe 3aHATHE

I[IpaBuibHBIE MHOTOTPAHHUKH,
i [TonsiTre mpaBMIIBHOTO MHOTOTpaHHUKA. CBONCTBA MTPABIIILHBIX MHOTOTPAaHHUKOB
UX CBOiicTBa
Tema 6.9 Conep:xanue yueGHOT0 MaTepuasia 2
uauHap, ero cocraBJISAIOIIHE.
Humuaap m ero snementsl. Cedenue mummHApa (TapajieIbHOE OCHOBAaHWIO M OCH). Pa3BepTka 2
CeueHue NUJIMHAPA
Hunusapa
IIpakTHyeckoe 3aHsITHE
Tema 6.10 Copep:xkanue yueGHOT0 MaTeprasia 4
Konye, ero cocraBasionue.
Konyc um ero snementol. CeueHue KoHyca (MapajuieTbHOEC OCHOBAaHHIO M TPOXOAAIIEe dYepe3 4
CeueHue KoHyca
BEpINMHY ), KOHWMYEeCKHe ceueHus. PazBepTka KoHyca
IIpakTH4yeckoe 3aHsATHE
Tema 6.11 Conep:xanue yued0HOT0 MaTepuasia 2
Yceuennblii  koHyc. Ceuenme -
Yceuennslit konyc. Ero obpasytomas u Beicota. CeueHre yCeUeHHOTO KOHyca 2
yce4eHHOro KOHyca
Tema 6.12 Conep:xanue yued0HOT0 MaTepuasia 2
Iap u cdepa, ux cevuenus
’ Iap u chepa. Bzanmuoe pacnonoxenue chepsl u miockoctu. CeueHue mapa, chepsl
Tema 6.13 Conep:xaHue y4e0HOT0 MaTepuaJia 4
Iousitue 00 o00beMe TeJa.
[Mousitue 06 oobeMe Tena. O0ObeM KyOa U NPSIMOYTOJIBHOTO Hapaienenunena. O0beM MpU3Mbl U 2
OTHomieHHe 00HEMOB MOJAOOHBIX .
mwmHApa. OTHOIIeHHE 00beMOB MOAOOHBIX Tel. ['eoMeTpuYecKHii CMBICH OMpeAeNTUuTeNs 3-TO
TeJ
TopsiIKa
IIpakTUyeckoe 3aHsITHE 2
Tema 6.14 Conep:xanue yue0HOT0 MaTepuaJia 2
O0BeMbI " 1o Aaau —
. O0Bembl TUpamMuabl 1 KoHyca. O0beM mapa. [Lmomaay moBepxHocTel Ten 2
MOBEPXHOCTEH Te I
paKTHYecKOe 3aHATHE
Tema 6.15 Conep:xaHue yd4e0HOT0 MaTepuaJia 2
Kom0uHanmmm MHOTOTpaHHUKOB
IIpakTUYecKkoe 3aHsTHE 2
U TeJI BpalleHus
KomOunanmm reoMeTpuIecKuX T
Tema 6.16 Conep:xaHue ydue0HOT0 MaTepuasia 2




I'eomeTpuueckne  KoMOMHALUM IIpakTuyeckoe 3ansTHE 2
HA NPAKTHKe Hcnonp3oBanne KOMOWHANIMH MHOTOTPAHHUKOB W TENl BPAIEHUS B MPAKTHKO-OPHUEHTHPOBAHHBIX
3aja4ax
Tema 6.17 Copep:xkanue yueGHOT0 MaTeprasia 2
Pemenne 3ajad4.
IIpakTUyecKoe 3aHsITHE 2
MHoOrorpaHHUKHU " Teja
OO0BeMbl U IO TOBEPXHOCTH MHOTOTPAHHHUKOB U TEJ BPAILICHUS
BpallleHus
CamocTtosiTeqbHasi padoTa Pemenue 3amada 3
Paznen 7. [lepBooOpa3nast pyHKIUM, ee IPUMEHEHHE 15
Tema 7.1 Conep:xanue yde0HOT0 MaTepuaJia 2
IlepBooOpa3nas (pyHKIMN. =
3agada 0 BOCCTAHOBJICHHUM 3aKOHA JBMKEHUSI MO0 U3BECTHOM CKOpOCTH. [IOHSATHE MHTETpUpOBaHMUSL. 2
IpaBuiaa HAXO0KIEeHUS .
6 O3HakOMJIEHHE C TIOHATHEM WHTerpalia U nepBooOpaszHoit g ¢ynknmu y=f(x). Pemenne 3amay Ha
NMepBO0OPa3HBIX . . . .
P P CBsI3b TEPBOOOPA3HONM W €€ MPOM3BOIHOW, BRIYUCICHHE IEPBOOOpA3HON I NaHHOW (yHKIIHH.
Tabmuua ¢opMyn A HaxOXAEHHUs TNEepBOOOpasHbIX. l3ydeHue mpaBuia BBIYUCICHUS
nepBOOOpa3HOi
Tema 7.2 Conep:xaHue yue0HOT0 MaTepuaJia 2
ILromaan KPHBOJIMHEHOI
IpakTnyeckoe 3ansiTue 2
Tpanenun. ®opmyna Hewotona — OK-01. OK-02
- 33[{3‘11/1, MMpUBOAANIME K TIOHATHIO OIIPCACIICHHOIO MHTETrpajla — O BBIYHUCICHHUU ILIOIIAAN ’ ’
Jleiionnna N . OK-03, OK-04
KPUBOJIMHEHHON Tpamenun, O TepeMelleHnd TOoYkHu. [loHATHEe OmpeaenéHHOr0 HHTerpaia. ’ '
I'eomerpuyecknii u (U3NUECKHA CMBICH oOmpeseneHHoro wuHTerpana. ®opmymna HeroToHa— OK-05, OK-06,
JleiiOnmIa OK-07
Tema 7.3 Conep:xaHue yue0HOT0 MaTepuaJia 2
HeonpeneseHHbli "
. TlonsiTue HeonpeeIeHHOTO UHTErpalia 2
omnpe/eeHHbII HHTErPaJIbI
Tema 7.4 Conep:xaHue ydue0HOT0 MaTepuasia 2
[Housitue 00  omnpeaeseHHOM =
T'eomeTpruecknii CMBICI OIPEAEICHHOIO HHTErpaia 2
HHTerpase KakK JI0IAAN
KPHMBOJMHEHHOH Tpanenuu
Tema 7.5 Conep:xaHue y4e0HOT0 MaTepuaJia 2




Onpenenennplii  unterpan B | IIpaKkTHyeckoe 3aHsTHE 2
SKM3HU I'eomeTpuueckuii cMbIch onpeaeneHHOro naTerpana. ®opmyna Hetotona - Jlelioaua.
Pemiennie 3a1a4 Ha MpUMEHEHNE HHTETPANIa ISl BRIYHCICHIS (DU3MYECKUX BEITHYWH U TUIOMIA e
Tema 7.6 Copep:xanue yueGHOT0 MaTepuasia 2
Pemenne 3anau. IlepBooOpa3nasn
IlpakTuyeckoe 3ausiTue IlepBooOpasznas ¢ynkmuu. [IpaBmna HaxoxaeHus nepBooOpa3Hbix. Ee 2
(pyHkuuu, ee npuMeHeHue
MIpUMEHEHNE
KonrtponbHas pabota
CamocTtosiTeqbHasi padoTa Pemenue 3amada 3
Pa3nen 8. Crenenu u kopuu. CtenenHasi pyHKumus 19
Tema 8.1 Conep:kanue y4edOHOIr0o MaTepuasia 4
Crenennas dyukuus, ee - - - -
CBOICTBA ToHsATHE KOpPHS N-Oif CTENeHH M3 AeHCTBHTENbHOTO umcna. DyHkuuM y = "vVX uX cBOicTBa 2
rpaduku. CBOHCTBa KOPHS N-0¥ CTENIEHN
IpakTnyeckoe 3ansiTue 2
Tema 8.2 Conep:xanue yue0HOT0 MaTepuaJia 4
IIpeoOpa3oBanue BbIpa:KeHHMHl ¢ >
. [MpeobpazoBanue HPpPaMOHANTBEHBIX BBIPKEHHUN 2
KOPHSIMH N-0¥ CTeNeHu
P - 5 OK-01, OK-02,
PAKTHYECKOE 3aHATHE OK-03, OK-O4,
Tema 8.3 Conep:xanue yueOHOro MaTepuasa 2 OK-05, OK-07
CaoiicTBa cTeneHu c — - .
[lonsiTre cTerneHn ¢ MOOBIM palMOHANBHBIM TOKa3atesneM. CrerneHHbie (YHKINH, UX CBOWCTBA U 2 OK-01, OK-02,
PaIHOHAILHBIM " o OK-03, OK-04,
. aduKn
JeHCTBUTEILHBIM MOKA3aTEJIAMU P OK-05, OK-07
Tema 8.4 Coxaepsxanue y4e0HOT0 MaTepHuaJia 4
Pemenue HPPAMHOHAIBHBIX -
. PaBHOCHIBHOCTE NPPaLOHANBHBIX YpaBHEHUI 1 HepaBeHCTB. MeTOIbI UX PELIeHHS. 2
YPaBHEeHHUIi U HEPABEHCTB
TIpaKkTHYeCKOoe 3aHATHE 2
Pewienne uppanmoHAIBHBIX YPaBHEHU U HEPABEHCTB
Tema 8.5 Conep:xaHue ydue0HOT0 MaTepuasia 2




Crenenn U kopHu. CremeHHas
bynxuus

IIpakTHYeckoe 3aHsATHE
Omnpenesnenue creneHHOW (QyHKIuMH. Vcrmonb3oBaHue ee CBOMCTB NpW pEIICHHH YpPaBHEHHH U
HEpaBEHCTB

Konrponbnas pabora

CamocTrosiTeibHas padoTa Pemmenne 3amaq 3
Paznen 9. Iloka3aTenbHas pyHKIUS 15
Tema 9.1 Conep:xanue yued0HOT0 MaTepuasia 4
Hoka3zarenbHass QyHKuUus, ee — —
. Crenenb ¢ TPOM3BOJIBHBIM JEHCTBHTEIBHBIM TIOKazaTeneM. OrmpenerneHne MOoKa3aTeIbHOH 2
CBOIiCTBa . .
¢byHKIUH, ee CBOWCTBA U rpaduK. 3HAKOMCTBO ¢ IPUMEHEHHEM TI0Ka3aTeNlbHOH QyHKIMH. Pemenne
NOKAa3aTeIbHBIX YPaBHEHUH (DYHKIIMOHAIBEHO-TPAGHIECKUM METOIOM
IIpakTU4eckoe 3aHsiTHE 2
Tema 9.2 Conep:xanue yued0HOT0 MaTepuaJia 6
Pemenune NoKa3aTeJbHbIX - =
. Pemenne mokaszaTenbHBIX YpaBHEHHI METOJIOM YpaBHHBAHUS MOKa3aTelield, METOJOM BBEICHUS 2
YPaBHEHHIi U HePABEHCTB . .
HOBOM  TEpEeMEHHOW, (QYHKIMOHAJILHO-TpaUIeCKUM  METOJOM. PelleHue  TOKa3aTesbHBIX
HEPABEHCTB
IIpakTU4eckoe 3aHsiTHE 4
Tema 9.3 Conepxanue yueOHOTo MaTepualia 2
Cucremsl MOKAa3aTeJIbHBIX
. IpakTnyeckoe 3ansiTue 2
ypaBHeHHit .
Pemenne cucreM noxka3areinbHbIX YPABHEHUN
CamocTosiTelbHasA padoTa
Pemienne mokaszaTenbHBIX ypaBHEHH METOAOM ypaBHHMBAaHHUS IOKas3aTeled M METOJOM BBEICHUS HOBOW mnepeMeHHOH. Pemenue 3
MOKa3aTeIbHBIX HEPABEHCTB
Paznen 10. Jlorapudmel. Jlorapudmudeckas pyHxuus 23
OK-01, OK-02,
Tema 10.1 Coaepixanue y4e0HOro MaTepualia 6 OK-03, OK-04,
Jlorapudpm umcaa. JdecATnuHbIH - -
pue N Jlorapudm uuncna. JlecaTHUHBIN 1 HATYpAILHBIN JTOTapr(MBbI, YUCIIO € 2 OK-05, OK-07
U HATypaJbHBI Jorapudmbl,
YHCJIO € IIpakTHyeckoe 3aHsATHE 4




Tema 10.2
CaoiicTBa JorapugmoB.
Onepauus JorapupMupoBaHus

Conep:xaHue y4e0HOT0 MaTepuaJia

CgoiictBa jgorapudmoB. Orneparts JIoTapupMIPOBAHHS.

IIpakTH4yeckoe 3ansiTHE

Tema 10.3
Jlorapudpmuueckas pyHkuus, ee
CBOIICTBA

Coaep:xanue yuedOHOTo MaTepuajia

Jlorapudmudeckas pyHKIHS U €€ CBOWCTBA

IIpakTH4yeckoe 3ansiTHE

Tema 10.4
Pemenne JorapupmMuiecKux
YPaBHeHHIl 1 HEPABEHCTB

Conep:xanue yde0HOT0 MaTepuaJia

[Monsite norapudmudeckoro ypaBHenus. Omepanusl MOTEHIUPOBAaHUS. TpH OCHOBHBIX METOHA
peleHus Jorapu)MUUECKUX YpaBHEHHUN: (QYHKIMOHAIBHO-TpaQUUECKHid, METO]] TIOTEHIIUPOBAHUS,
METO/1 BBEACHHUSI HOBOH mepeMeHHo. JlorapudmMuueckie HepaBeHCTBA

Nl B N N B B DN O

IIpakTnyeckoe 3ansiTue 2
CamocrosiTenbHas padoTa Pemenue 3amau 3
Pa3gen 11. DneMeHTHI TeOPUM BepPOSITHOCTEl M MaTeMaTHYeCKOH CTATHCTHKHU 31
Tema 11.1 Coxaepsxanue y4e0HOro MaTepuajia 2
OcHoBHBIE NOHSATHS
KOMGUHATOPHKH [TepecTaHOBKH, pa3MeLICHUs, COYCTAHMSI. 2
Tema 11.2 Copnep:kanue yueOHOro MaTepuaia 2 OK-01, OK-02,
CobbITHE, BEPOSITHOCTD _ OK-03, OK-04,
CoBMecTHBIE 1 HECOBMECTHBIE COOBITHS. TeopeMbl O BEpOSTHOCTH CyMMBI COOBITHH. Y CIOBHAs 2 0 07
co0bITHS. Crnoxenne " OK-05, OK-
. BEPOSITHOCTh. 3aBHCHUMBIE M HE3aBUCHUMBIE COOBITHS. TeopeMbl O BEPOSITHOCTH NPOW3BEICHHS
YMHOKeHHE BepPOsITHOCTEl .
COOBITHIA.
Tema 11.3 Coxaepsxanue yue0HOT0 MaTepHuaJia 4
BepositHOoCTB B
ITpakTHUecKoe 3aHATHE: 4

npogeccuoHAIBLHBIX 3a4a4ax

OTHOCUTENIbHAST YacTOTa COOBITHS, CBOWCTBO €€ YCTOWYMBOCTH. CTaTHCTUYECKOE OIpe/eieHre
BeposiTHOCTH. OTieHKa BEPOSITHOCTH COOBITHS




Tema 11.4 Conep:xaHue y4e0HOT0 MaTepuaJia 4
Juckpernas cyqaiiHas
IIpakTH4yeckoe 3ansiTue: 4
BeJIMYMHA, 3aKO0H ee . . NI
Bupel  cimyuaiineix  BenmumH.  OmpeneneHue  ITUCKPETHOM — CIydyalHOW — BEJIMYMHBI.  3aKOH
pacnpeneieHus . . .
pacrpeneneHus AUCKPETHON clydaiiHON BenU4uHbl. Ee uncioBbIe XapaKTepUCTHKH
Tema 11.5 Coaepsxanue y4e0HOT0 MaTepuaJia 6
3agaunm MaTeMaTH4ecKoi
IpakTHYeCcKoe 3aHsATHE: 6
CTATHCTHKH
IlepBuunas 00paOOTKa CTAaTHCTHYCCKMX JAaHHBIX. UWCIOBBIE XapaKTEpUCTHKH  (CpemHee
apudmeTnyeckoe, MeMaHa, pa3Max, aucrepcus). Padora ¢ Tabnuiiamu, rpagukaMu, 1uarpaMMamMu
Tema 11.6 Conep:xanue yde0HOT0 MaTepuaJia 6
CocraBienne Tadann 7|
IIpakTHuecKoe 3aHsATHE: 6
AUArpaMM Ha NPaKTHKe
[TepBuuHas 0OpabOTKa CTaTUCTHYECKUX AaHHBIX. [ paduueckoe ux mpeacraBieHue. Haxoxnenue
CPEIHUX XapaKTEPUCTHUK, HAOII0AaeMbIX JaHHBIX
Tema 11.7 Conep:xanue yue0HOr0 MaTepuaJia 4
DJieMeHThI Teopuu BeposiTHOcTell | IIpakTHYecKoe 3aHATHE: 4
U MATEeMaTH4YeCKOil CTATUCTUKH Bupl coObiTHi, BEPOSTHOCTH COOBITHIA. CJIOXEHHE W YMHOXKEHHE BEPOSITHOCTEU. J[MCKpeTHas
ciydaifHasl BEJIMYHMHA, 3aKOH €€ pacrpe e IeHUsI
KonrponbHas pabota
CamocrosiTenbHas padoTa Pemenue 3amaq 3
Paznen 12. YpaBHeHUsI H HEpaBeHCTBA 15
Tema 12.1 Coxaepsxanue yue0HOro MaTepuajia 2
PaBHocHIbHOCTE YypaBHeHHMHlT M | PaBHOcHibHOCTH ypaBHeHMH M HepaBeHCTB. Omnpenenenusi. OCHOBHBIE TEOpEMbl PaBHOCHIBHBIX 2
HepaBeHCTB. OOmme MeTOABI | NepexoAax B YpaBHEHMSAX M HepaBeHcTBax. OOIIyMe METOAbl PELICHUS! YpaBHEHUH: NEpexoja OT OK-01. OK-02
peleHus paBeHCTBa (QYHKLMI K PAaBEHCTBY apryMEHTOB JUIi MOHOTOHHBIX (DYHKIM, METOJ] Pa3JIOkKEHUS Ha OK-0 3’ OK-0 4’
MHOHTEINN, METOJT BBEJICHUSI HOBOI NIEpEeMEHHOM, (DYHKIIMOHATBHO-TpapHUUECKHII METO/T OK 05’ OK 06,
Tema 12.2 Conep:xanue y4e6HOro MaTepuaia 2 OI,< 07 '
I'pagmuecknii meron pemenns | OOIIue METOJBI PEIICHUS HEPABEHCTB: MEPEXO OT CPaBHEHUS 3HAYCHHH (QYHKIUIA K CPAaBHEHUIO 2
YPaBHeHHIi, HEPABEHCTB 3HaYCHUH apryMeHTOB /Jisi MOHOTOHHBIX (YHKOMHA, METOX HWHTEPBaJOB, (YHKIMOHAILHO-
rpa¢uueckuii Mmeron. ['paduueckuii MeTo1 pelieHns: ypaBHEHUN U HEPaBEHCTB
Tema 12.3 Coxaepsxanue y4e0HOT0 MaTepHuaJia 2
YpaBHeHnsi W HepaBeHCcTBa c | [IpakTuyeckoe 3aHsITHE: 2




MoayJIeM Omnpenenenne moxyis. Packpeitme Momyns 1o ompeneneHuto. Ilpocteifme ypaBHEHUS |
HEpaBeHCTBA C MoxayneM. llpuMeHeHWe pPaBHOCWIIBHBIX IIEPEXOJO0B B OIPENEICHHBIX THIIAX
YpaBHEHUI U HEPABEHCTB C MOAYJIEM

Tema 12.4 Coaep:xanue yuedOHOT0 MaTepuajia 4

YpaBHeHussT M HepaBeHCTBAa C 3HaKOMCTBO C MapaMeTPOM. 2

napamMeTpamu IIpakTHyeckoe 3aHsATHE: 2
IIpocTeiiine ypaBHEHHsI 1 HEPABEHCTBA € TAPaMETPOM

Tema 12.5 Copep:xanue yueGHOT0 MaTeprasia 2

Cocrasiienne " pemienne | IpakTuyeckoe 3ansiTue: 2

npodeccHOHAILHBIX  3aja4 ¢ | PenreHue TeKCTOBBIX 3324 MPOPECCHOHANTBEHOTO COJIEPIKaHUS

NOMOIIbI0 YPABHEHUH

CamocTrosiTesbHast padora: OOmre MEeTo/Ibl pelIeHUs 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 IUCHUILTUHBI OOeCIIeYeHa HATMYMEM YIeOHOro KaOHHeTa.

O6opynoBanue ydeOHOrOo KaOMHETa: MOCAJOYHBIE MECTa MO KOJIHYECTBY CTYJIEHTOB,
pabouee MecTO mpernojaBaTensi, paboyas HeMeIoBas J0CKa, HArJsaHbIC MOcOOus (Y4eOHHMKH,
OTIOPHBIE KOHCIIEKTHI, KAPTOYKH, Pa3JaTOYHBIA MaTepua, TaOJIHUIIb).

TexHUUYeCKHE 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 peain3anun NporpaMmmbl

Jns peanuzanuu nporpammbl oubnuoreunsii ¢hona Hayunoit 6ubmmorexkn ®I'BOY BO
«UI'Y» um. B.I'. PacnyrmHa wmMeeT TedYaTHBIC W/WIM DJIGKTPOHHBIE OOpa30BaTCIIBHBIC WU
MH(OPMAIIMOHHBIE PECYPCHI, IS HCIIOJIB30BAaHHUS B 00pa30BaTeIbHOM IIpoIIecce

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 knacce. 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 Havajma maTemaruueckoro aHanuza. B 2 u. Yacte 1: YueOHuk g ydamumxcs
o0Opa3oBaTenbHbBIX Oopranu3anuii (6a3oBeiii ypoBeHs)/Mopakosuu A.I'., Cemenos I1.B.; Uacts 2.
3aayHuK JUIsl ydamuxcs o0pa3oBaTelbHbIX opranu3aiuii (0a3oBblil ypoBenb)/ Mopakosuy A.T.
u apyrue; nox peaakuueid Mopakosuua A.I'. - M: Muemo3una, 2018.

3.2.2. DIeKTPOHHBbIE pecypchl

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

2. Enunas koiiekiuss nUQpoBbIX 0oOpazoBatenbHbIX pecypcoB. - URL: http://school-
collection.edu.ru (gara obpamenus: 08.07.2022). - TekcT: 2IEKTPOHHBIN.

3. Undopmarmonnas cucrema «EauHOEe OKHO J0CTyMa K 00pa3oBaTelbHBIM pecypcamy. -
URL.: http://window.edu.ru/ (nata obparenus: 02.07.2022). - TeKCT: 3IEKTPOHHBIH.

4. Hayunas snextponHas OuOmuoreka (HDB). - URL: http://www.elibrary.ru (mara
obpamenusi: 12.07.2022). - TekcT: 37eKTPOHHBIH.

5. OtkpeiThiii KoiuteK. Matematuka. - URL: https://mathematics.ru / (nara oOpamienus:
08.06.2022). - TekcT: 2NeKTPOHHBIH.

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 uzn., crep. — M:
N3naTenbckuii neHTp «Akagemusi», 2017. — 384 c.


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

4. KOHTPOJIb M OIIEHKA PE3YJbTATOB OCBOEHHMSI 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 CriocoObl peiieHuUs
3a1a4 IpodeCCHOHATBHOM
JeSITETbHOCTU TIPUMEHUTEIHHO

K Pa3IMYHbIM KOHTEKCTaM

[Tnanupyembie pe3ynbTathl (Tabm. 1.2)
YCTaHABIIUBAIOTCS B UTOT'C U3yUCHUS TEM:
1.1,12,1314,15,16
21,2.2,2.3,2.4,25,26

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
14.1,14.2,14.3,14.4,145,14.6

OK 02. Ucnonb30BaTh COBPEMEHHBIE
CpeAcCTBa IIOKCKA, aHATIN3a U
WHTEpIpeTaui HHPOPMAIUH, 1
I/IH(i)OpMaHI/IOHHLIe TEXHOJIOT'UH AJIs1
BBIINTOJIHEHUA 3aa4
npodecCHOHANBHON AEATETLHOCTH

[lnanupyembie pe3ynbTathl (Tabm. 1.2)
YCTAaHaBJIUBAIOTCA B UTOT'C U3YUCHHSA TEM:
11,12,13,14,15,16
2.1,22,23,24,25,26

3.1,32,33,34

4.1, 42, 43,44, 45, 46, 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

8.1,8.2,83,84,85,86
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 JINYHOCTHOE
pa3sBUTHE, IPEATIPUHUMATEIIBCKYIO
JeATeIbHOCTh B MPO(ECCHOHATBHOM
cdepe, UCTIONBH30BATH 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, 4.6, 4.7, 4.8, 4.9,
4.10,4.11

OrieHka
pe3yIbTaTOB —
YCTHBIA 0IIpOC;
OrneHka
pe3yIbTaTOB —
MaTeMaTHYCCKUI
JUKTAHT;
Orenka
pe3yJIbTaTOB —
pelieHre 3aaa4q y
JIOCKH;

Onenka
pEe3yIbTaTOB —
KOHTPOJIBHBIX
pabor;

Orenka
pe3yJIbTaTOB —
TECTHPOBAHHE;
Onenka
pEe3yIbTaTOB —
MPaKTUIECKUX
pabor;

Orenka
pe3yJIbTAaTOB —
OCTaBIICHHE
CTPYKTYpPHO-
JIOTHYECKOU CXEMBI
10 TEME;
Onenka
PE3yJIbTATOB -
BBITIOJTHEHHE
9K3aMEHAI[HOHHBIX
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, 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
9.1,9.2,9.3,949.5

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/JICHCTBOBATH U PaOOTATh 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

3.1,32,33,34

41, 42, 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, 10.2,10.3,104
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 05. OcymiecTBisITh yCTHYIO U
MMACbMEHHYI0 KOMMYHUKAIIHIO Ha
rocyJ1apCTBEHHOM 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
21,22,23,24,25,26

3.1,32,33,34

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
9.1,9.2,9.3,9495

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, 134, 13,5, 13.6
14.1,14.2,14.3,14.4,14.5,14.6

OK 06. IIposBasTH TpaXK1aHCKO-
MaTPHOTUYECKYIO MO3UIHIO,

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




JEMOHCTPUPOBATH OCO3ZHAHHOE
TIOBEJICHUE Ha OCHOBE TPAJIUIIHOHHBIX
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, 7.8, 7.9,
7.10, 7.11, 7.12, 7.13, 7.14, 7.15, 7.16,
7.17

8.1,8.2,8.3,8.4,85,86
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
CUTYaITUIX

[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, 4.6, 4.7, 4.8, 4.9,
4.10,4.11

5.1,52

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

PabGouast mporpamma pazpaborana B cooTBeTcTBUH ¢ DenepanbHbIM TOCYIapCTBEHHBIM
0o0pa3oBaTeNbHBIM CTAHJAPTOM CpPEJHEro oOuero oOpa3oBaHMsA, YTBEP)KICHHBIM IPHUKA30M
MunuctepctBa oOpa3oBanus U Hayku Poccuiickoit @enepanuu ot 27 oktsadpsa 2023 r. Ne 798,
[IpumepHoil mporpammoii o6meoOpa3oBaTenbHON y4eOHOM JUCHMIUIMHBL «MaremaThkay,
pexomennoBanHoit ®I'BOY AI1O «MPIIO».

e

ABTOp IpOrpamMmbl A.A Pe3akoBa, 3amecrurens aupexropa Komnempxa UI'Y no YMP
(D.U.0., donxcrnocmv)
Cgenenusi o mnepeyrBep:kieHun PaGoueit nporpaMmMbl  y4eOHOH JIHCHMIIMHBI
«MaremaTuka» Ha o4epeHOH yueOHbIN roJ M perucTpanuyu M3MeHeHn i
Y4eOHbIi Pemenne YMK Buecennbie uaMeHeHus Homepa nucros
ron Komnemxa 3aMeHEeH- HOBBIX aHHYIHPO-
(Ne mpoTokoa, aara, HBIX BaHHBIX

TIOATIHCH TPEACEIaTEIsN)

Hacmoswas npocpamma, He modcem Ovlmb 60cnpouzgedena HU 6 Kakou ¢popme 6e3
npeosapumenbHo20 NUCbMEHHO20 paspeuletusl Kagheopul-paspabomuuxa npocpammol.




