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COJAEPXAHHUE

OBIIASI  XAPAKTEPUCTHKA PABOYEl IIPOTPAMMBI YYEBHOW
JTACIMTILINHBI

CTPYKTYPA Y COAEP)KAHUE YYEBHOM JTACIUATLINHBI
YCJIOBUS PEAJIM3AIINNA YYEFHOM JUCHUILIAHBI

KOHTPO.Ib U OLIEHKA PE3VJIbTATOB YUEBHOII OCBOEHMSI
JUCLATLTUHDBI



1.  OBHIAA

XAPAKTEPUCTHKA

PABOUYEN

ITPOI'PAMMBbI YUEBHOM

(OBIIEOBPA30BATEJBHOIM) TUCIHUTLINHBI «MatemaTnkay»

1.1. MecTo TMCHUIIMHBI B CTPYKTYPe OCHOBHO# 00pa3oBaTe/ibHOI MPOrpaMMBbl:

VYyeOHast (oOmeoOpa3oBarenpHas) JUCHHUILINHA «MareMaTukay SBISeTCS 0053aTelbHONU YacThIO
00111e00pa30BaTEeILHOTO ITUKJIA OCHOBHOM 00pa3zoBaresbHON nporpamMmbl B cooTBeTcTBHM ¢ DI'OC CIIO
o crieruanbHOCTH 38.02.01 DKxoHOMUKA U OYXTANTEPCKUi y4eT (10 OTpacisim).

12. Hear u
JHCIHUTLTHHBI:

IUIAHWpYeMble

pe3yJbTaThl

1.2.1. Heanb 001meodpa3oBaTeIbHOM JUCHUILINHBI
Lenp nucuuiumabl «MareMaTukay:

OCBOCHUHA

yueOHoi (00meo0pa3oBaTebHOI)

- C(l)OpMI/IpOBaTB MMpECTaBJICHUC O COUUAIbHBIX, KYJIBTYPHBIX W HCTOPHUYCCKUX (baKTOan

CTaHOBJICHUA MAaTCMAaTHUKU,

- C(bOpMI/IpOBaTB JIOTHYCCKOC, AJITOPUTMHUYCCKOC U MAaTEMATHNYCCKOC MBIIIJICHHUEC,

— C(bOpMI/IpOBaTI) YMCHUEC NPUMCHATD INOJTYUYCHHBIC 3HAHUA ITPHU PCHICHUN PA3JINYHBIX 3a/1a4;

- C(i)OpMI/IpOBaTb npeaAcCTaBICHUC O MATCMATHUKC KAK YaCTH O6H.I€‘I€HOBC‘I€CKOﬁ KYJbTYPHI,

YHUBCPCAJIBHOM S3bIKC HAYKH, ITO3BOJIAIOIIEM OIMUCBIBATD U U3YYATh PCAJIbHBIC IIPOUCCCHI U ABJICHUA.

1.2.2. Ilnanupyemble pe3y/abTaThl 0CBOCHHS 001e00pa30BaTeIbHON AUCHMILINHBI B COOTBETCTBHH
¢ ®I'OC CIIO u na ocaoe ®I'OC COO
Oco0oe 3HaueHne JUCIUILIMHA UMeeT Tpu popmupoBanuu U pa3sutuu OK.

O0mme KOMNeTeHINH

Ilnanupyemble pe3yabTaThl 00y4eHHSs

Oo0mue

JAucuuninHapHblie

OK 01 Beibupats
CIIOCOOBI PEIICHHUS 3a/1a4
npodeCcCUOHATBLHOM
JIeSITEILHOCTH
IPUMEHUTEITLHO

K Pa3ITHYHBIM
KOHTEKCTaM

- TOTOBHOCTh K TpPYAy, OCO3HAaHUC
[IEHHOCTH MacTepCTBa, TPYIOIIO0HE;

- TOTOBHOCTh K aKTHBHOM JESITCIHHOCTH
TEXHOJIOTHYECKON " COIMaJIbHOM
HaIpaBJIeHHOCTH, CIOCOOHOCTB
WHUIMHPOBAT, TJIAHUPOBATH u
CaMOCTOSITETILHO ~ BBITIOJIHATh ~ TaKyIO
JIESTENTLHOCTD;

- HHTEpEC K pasIuyHbeIM  cdepam
npo(ecCuoHaIbHOMN NEATENbHOCTH,
Ognagenne YHHBEPCATbHBIMU
Y4eOHBIMU [MO3HABATEIbLHBIMU
JIEWCTBUSAMM:

a) 0a30BBIC JIOTHYSCKHE JCHCTBU:

- CaMOCTOSITENLHO (POPMYNIHPOBATH U
AKTYaJIN3UPOBAThH pobiemy,
paccMarpuBaTh €€ BCECTOPOHHE;

- YCTaHaBJIMBATh CYILICCTBEHHBIN
MPU3HAK WIH OCHOBaHHS JUTS
CpPaBHEHUS, KIIaCCH(UKAIIH u
00001LIEHH S ;

- ONpENeNATh MEMH JICATCIBHOCTH,
3a/laBaTh TapaMeTphl W KPUTEPUU UX
JIOCTHKCHHS,

-BIIAJIETh METO/IaMHU JI0Ka3aTeNIbCTB,
ajropyuTMaM  peIICHUSA  3ajay, YMCHHE
(GbopMyIUpOBaTh OMPEIEIICHUsI, aKCHOMBI U
TEOPEMBI, TPUMEHATh WX, MPOBOJIUTH
JIOKa3aTeNbHbIE  PacCyXACHUS B  XOje
pelieHus 3a71ay;

- YMETh OIEPHPOBATH MOHATHSIMH: CTCIIEHb
qHca, norapudm YHCIIa; yMEHHE
BBITIOJIHATH BBIYUCIICHHUEC 3HAUCHHH u
MpeoOpa3oBaHUs BHIPAXKEHUH CO CTEIIEHAMHU
u jorapudMamu, npeoOpa3oBaHUs JIPOOHO-
panroOHAJIBHBIX BBIpa)KeHHﬁ;

- yMeTb  ONEpUPOBATH  TOHATHSIMH:
palroHaNbHbIEC, UppalyOHaIbHEIC,
II0OKa3aTCJIbHBIC, CTCIICHHBIC,
nmorapuMAYecKre,  TPUTOHOMETPHUYECKUE
YpaBHEHUS ¥ HEPABEHCTBA, UX CUCTEMBI,

- YMETh OTIEpUPOBATh MOHATUAMU: (DYyHKITUS,
HempepbiBHAS ~ QYHKIWS,  TPOHM3BOIHAS,
nepBooOpa3Hasi, OMNpPEICIICHHBIH WHTETpal;
YMETh HAXOJIUTh TIPOU3BO/THBIC
3IIEMEHTAPHBIX byHKIUH, HCTIONB3YS
CIIPaBOYHBIE MAaTEPHAJIbl, HCCICIOBAaTh B
npocTedmmx  ciuydasx  QyHKOMM —~ Ha




- BBUIBISIT ~ 3aKOHOMEPHOCTH U
MPOTUBOpPEYHS B  PacCMaTPUBAEMBIX
SIBIICHUSX;

- BHOCUTH KOPPEKTHUBHI B ACSITECILHOCTb,
OIICHUBATh COOTBETCTBUE PE3yJIHTATOB
IIeTISIM, OIICHWBATh PHUCKH IOCIICICTBUN
JICATEIIBHOCTH;

- pa3BHUBAaThb KPEATHBHOC MHBIILJICHUE
TIpH peIIeHUH KU3HEHHBIX TTPOOIeM

0) 6azoBEIC HCCIIeIOBATEIILCKUE
JICHCTBUA:
- BIAQeTh  HaBBIKAMH  y4eOHO-

HCCIIEIOBATEIbCKOW WM IPOEKTHOM
ACATCIIBHOCTH, HABBIKAMU Pa3pCHICHUA

pooJeMm;

- BBIABJIATH MPUYHUHHO-CIICICTBEHHBIC
CBI3M W aKTyalu3WpoBaTh 3a/adgy,
BbBIIBUT'aTh TUIOTE3Y €e peuicHus,
HaXOJIUTh apryMEHThI TUIST
JIOKA3aTeIbCTBa CBOMX YTBEPXKICHHUH,
3a1aBaTh [MapaMeTpel W KPHUTEPUH
pelieHus;

- AHAJIM3HUPOBAThH IOJyYEHHBIC B X0
peUICHUA 3aJa4du PE3YyIbTAaThI,
KPUTUYCCKU OLICHUBATh nux
JIOCTOBEPHOCTD, POrHO3HUPOBAThH
HW3MEHEHHE B HOBBIX YCIIOBHSIX;

== YMETh IEPEHOCUTH 3HAHUA B

MMO3HABATENFHYID W TPAKTUYECKYIO
00J1aCTH )KU3HEAEATEIHHOCTH,

- yMETb UHTETPUPOBATH 3HAHUSA W3
Pa3HBIX IPEAMETHBIX 00IacTel;

- BBIJIBUTaTh HOBBIC WJIEW, MpEAIararb
OpPHUTHHAJIbHBIC TIOAXO0/IbI U PEIICHHS,;

A CIIOCOOHOCTHL HMX WCIOJIL30BAHHUS B
MO3HaBaTEeNLHOMN n COITHAJIBHOM
MIPaKTHKE

MOHOTOHHOCTb, HaXOAMTh HauOONBLINE U
HauMEHbIINE 3HAYeHUs (QYHKLUM; CTPOUTH
rpauKd MHOTOWIEHOB C HCIOJIb30BaHHEM
anmapata = MaTeMaTH4YecKoro  aHaju3a;
MPUMEHATh TPOU3BOJHYIO TPU PEIICHUU
3ajady Ha [JBW)KEHHE; peIlaTh IPAaKTHUKO-
OpUEHTUPOBAHHBIC 3a/la4d HAa HanOOJbLINE
Y HaVMEHBLINE 3HA4YeHMs, Ha HaXOXJIECHUE
MYTH, CKOPOCTH U YCKOPEHHUS;

- yMeThb  OIEpUpOBaTh  TOHITHAMHU:
paunoHanbHas (QYHKUUS, TOKa3aTeIbHas
¢byHKIHS, CTEIeHHAs (byHKTIHS,
sorapudmrrdeckast (hyHKTIHS,
TpUrOHOMETpUYecKue (GyHKIHUH, OOpaTHBIC
(YHKUMHM, yYMEHHE CTPOUTH  TpaduKH
W3yUYCHHBIX (byHKIUH, UCIIOJIb30BaTh

rpaduKd  TpU HM3YYEHUH TIPOLIECCOB U
3aBHCHMOCTEW, TpU peIIeHnH 3a7ad U3
Ipyrux ydeOHbIX NpPEIMETOB M 3ajad u3
peanbHON JKU3HHM, BBIpaXatb (opMyiIaMu
3aBHCHMOCTH MEX]Ty BETHUNHAMU;

- YMETh pelmaTh TEKCTOBBIE 3aladll Pa3HBIX
TUIOB (B TOM YHCJIE Ha MPOLEHTHI, AOJIU U
JacTH, Ha JBW)KEHHE, PaboTy, CTOMMOCTh

TOBapOB M YCIyI, HAaJOTH, 3aJadyd U3
o0mactd  ympaBieHHs  JIMYHBIMH U
CeMEWHBIMM  (MHAHCAMH);  COCTaBJIAThH

BBIp@XEHHS, ypaBHEHUs, HEPABEHCTBA M HX
CHCTEMBI 110 YCIIOBHIO 3a/1a4H, HCCIIEI0BaTh
NOJyYeHHOE  pelleHHe ©  OLEHHWBATh
MPaBONOJOOHOCTh PE3YJILTATOB;

- YMETh ONepUpOBaTh MOHATUSAMU: CpeHEe
apudMeTHYecKoe, MeAuaHa, HauOoJbIIee U
HauMeHbIllee 3HAUEHUs, pa3Max, AUCIepcus,
CTaHIapTHOE OTKJIOHEHHE YHCIIOBOTO
Halopa; yYMETh U3BJICKATH,
MHTEPIPETUPOBATh nHdopmanuio,
MIPEJICTaBICHHYIO B Tabnunax, Ha
auarpamMmax, —rpaukax, — OTPa)Karollylo
CBOICTBA peanbHBIX MPOLECCOB M SABICHHUIL;
NPEICTaBIsITh HWHPOPMALUMIO C TOMOIIBIO
TaOMUIT W JAWarpamm; HCCIIEI0BATh
CTaTUCTUYECKHE JaHHBIE, B TOM YHCIE C
NpUMEHEHHEeM TpapHuyeckux METOIOB U
JJIEKTPOHHBIX CPEZCTB;

- yMETb  ONEpUPOBaTh  IMOHATHUSIMH:
CIly4allHBI ONBIT M CIy4ailHOE COOBITHE,
BEPOATHOCTH CIyYailHOTO COOBITHS; yMEHHE
BBIUHCIISITh BEPOSITHOCTH C MCIIOJIB30BAHUEM
rpauvecKux METO/IOB; MIPUMEHSATh
GopMyNnbl  CIOXKEHUS U YMHOXXEHMS
BEPOATHOCTEH, KOMOWHATOpHBIE (GaKThl U
(opMyNBl IPH PELICHUH 33a/1ad; OLCHHBAThH
BEPOSITHOCTU peabHbIX COOBITHIA;
3HaKOMCTBO CO CIIy4YalHBIMH BEJIMYHHAMU;




YMCHHUC NPUBOAUTL IMPUMCPBI NPOABJICHHUA
3aKOHAa OOJIBIIMX YHCEI B IPUPOJHBIX H
O6H_ICCTBCHHBIX SABJICHUAX,

- YMCTh OIICPUPOBATH IMOHATHUAMU: TOUKA,

npsiMasi, IUIOCKOCTb, MIPOCTPAHCTBO,
JIBYTpaHHBIN yTOI, CKPETTUBAIOIITHECS
MpSIMBIE, NapauIeTbHOCTh u
MEPICHIUKYIIPHOCTh TIPSIMBIX u

IUIOCKOCTEH, YrOoJl MEXIy HpSMBIMH, YTOJ
MEKIy TPSMOI U IUNIOCKOCTBIO, YTOJI MEXKIY
TUIOCKOCTSIMH, PAcCTOSIHAE OT TOYKH 10
IUIOCKOCTH, PACCTOSIHHE MEXIY INPSIMBIMH,
pacCcTOsIHMEe MEXIYy IUIOCKOCTSAMH; YMEHHE
UCTONB30BaTh ~ NPU  pEUICHWH  3ajad
W3y4YCHHBIC (baxTbI u TEOPEMEI
TUITAHUMETPUH; YMEHHE OLCHUBATH Pa3Mephl
00BEKTOB OKPYKAIOLIETO MHPA;

- yMeThb  OIEpUpoBaTh  MOHATHSIMHU:
MHOTOTPaHHUK, CEYCHHE MHOTOTPaHHUKA,
Ky0, mapajurelienumnes;, npu3Ma, MUpaMHIa,
¢urypa W  TOBEPXHOCTh  BpaIICHUS,
IWIMHAP, KOHyC, map, cdepa, cedeHHs
(GuUryphI BpalieHus, MII0CKOCTh, KACAIOIIasICcs
chepbl, UWIMHApPA, KOHYyca, IUIOMAIb
MOBEPXHOCTH THPAaMUIBI, MPU3MBI, KOHYyCA,
MWIMHIpPA, TUIomanb cdepbl, o0beM Kyoda,
HPSIMOYTOJIEHOTO napajielenumnena,
MUpaMUJIBI, TPU3MBI, IWIMHIpPA, KOHYcCA,
mapa; yMeHue u300pakaTh MHOTOTPaHHHUKH
Y TIOBEPXHOCTH BpALICHHs, UX CCUCHHS OT
pPYKH, c MTOMOIIIBIO YEePTEHKHBIX
WHCTPYMEHTOB M DJEKTPOHHBIX CPEJICTB;
yMEHHE  paclo3HaBaTh CHMMETPHIO B
MPOCTPAHCTBE,  YMEHHE  paclo3HaBaTh
MpaBUIIbHBIE MHOTOTPaHHUKH;

- yMeTb  ONEpPUpOBATh  IOHATHIMHU:
JBIDKCHHE B MPOCTPAHCTBE, IOJOOHBIC
¢urypel B TIPOCTPAHCTBE;, HCIOIB30BAThH
OTHOILICHME IUIOIIA/ell TIOBEpPXHOCTEH U
00BeMOB MOJOOHBIX (QUIYp TpPU PELICHUH
3aj1ad;

- yMETh BBIUHCIATH TEOMETPUYECKHUE
BEJIMYMHBI (IJIMHA, Yroj, IUIOIAaab, 00beM,
TUTOIA/Tb TIOBEPXHOCTH), UCTIONB3YS
U3y4YeHHbIE (POPMYIIBI H METOJIBI;

- yMEeTb  OIEpUpoBaTb  MOHATHUAMHU:
OpSAMOYTOJIbHAas ~ CHUCTeMa  KOOpJWHAT,
KOOPJIMHATHI TOYKH, BEKTOpP, KOOPIMHATHI
BEKTOpa, CKAJSIPHOE IPOM3BEIEHHUE, Yroil
MEXIY BEKTOpaMH, CyMMa BEKTOpOB,
NPON3BE/ICHUE BEKTOPA HA YHUCIIO; HAXOJUTh
c HIOMOIIIBIO N3y9YEeHHBIX bopmyn
KOOpPJMHATHI CepeUHBI OTpe3Ka,
paccTosiHue MEXIy ABYMsI TOUKaMH;

- YMETb BHIOMPATh MOAXOAALINNA N3yYCHHBII




METOJ HJisl PelleHUs 33aJayd, Paclo3HAaBaTh
MaTeMaTnyeckue (HakTbl U MaTeMaTHYECKUE
MOJEIH B NPHPOTHBIX M OOIIECTBEHHBIX
SIBJICHUSIX, B UCKYCCTBE; YMEHHUE MTPUBOIUTH
NpUMEPBl  MATEeMaTHYECKUX  OTKPBITUH
pPOCCHICKON W MHUPOBOM MaTeMaTH4YeCKOU
HayKH.

- yMeTb  OIEpPUPOBATh  MOHATHUIMH:

oTpeseNeHAe, aKcHuoMma, TeopeMa,
CIICICTBHE, CBOICTBO, MPHU3HAK,
JIOKa3aTeNbCTRO, PaBHOCHJILHBIC
(dhopMymupoBKH; yMeHHEe (HOPMYyITUPOBATH
obpaTHOE u MIPOTUBOIIOJIOKHOE
YTIBEPXKIAECHHE, IPUBOAUTL IPHUMEPHl U
KOHTPIIPUMEPBI,  HMCIOJIB30BaTh  METOJ

MaTeMaTHYeCKOH HMHAYKIWH; HPOBOJIUTH
JIOKa3aTeNbHbIE PACCY)KICHUS TIPU PEIICHUN
3ajay, OLICHUBATb JIOTHUYECKYIO
NPaBHIBHOCTH PACCYKICHUIA;

- yMeTb  ONEpUpOBATh  IOHATHIMH:
MHOECTBO, TIOJIMHOXECTBO, OINEpPAlH HaJ
MHOKECTBAMH; ~ YMEHHE  HCIIOJIb30BaTh
TEOPETHKO-MHO)KECTBEHHBI ~ ammapar  Juis
OTMCaHMs PEANBHBIX MPOIECCOB U SBICHUN
NpY PEUICHUH 33/1a4, B TOM YHCIIE U3 JPYTUX
y4eOHBIX TIPEIMETOB;

- YMEThb ONEpHUpOBaTh MOHATHAMH: Tpag,
CBS3HBIA rpad, nepeBo, NHMKI, Tpad Ha
TUTOCKOCTH; YMEHHE 3a7aBaTh M OIUCHIBATH
rpadsl Pa3IMYHBIMA croco0amu;
WCTIOJIB30BaTh Ipadbl MPH PELICHUH 3a/1a4;

- yMeTh CBOOOJTHO OTIEPUPOBATH MOHITUSMHU:

COUeTaHue, [IEpPECTaHOBKa, YHUCIIO
COYETaHWH, YHUCIO TEPEeCTaHOBOK, OWHOM
HeroToHa; yMEHUe MIPUMEHSTH

KOMOHMHATOPHBIE (PaKThl M PACCYKIACHUS IS
pelieHus 3ajay;

-yMETh OIepupoBaTh MOHATUSIMH:
HaTypaJbHOE YMCIO, LEJOE YUCIO, OCTATOK
o MOJYJIIO, palMOHAIIBHOE  YMCIIO,
HppalroHaJbHOE 9HCIIO, MHO>KECTBA
HaTypajbHbIX,  UEJbIX,  pallMOHAIbHBIX,
JIEMCTBUTEIILHBIX YHCe; YMEHHE
HCIIOJIH30BaTh MpU3HAKU JIETUMOCTH,
HanMMEHBIINNA oOommi JeJIUTEIIh Hu
HauMeEHbIllee O0Ilee KpaTHOE, aIrOpUTM
EBknuna npu pemieHun 3aaad; 3HaKOMCTBO C
pa3IMYHBIMU  TO3UIMOHHBIMUA ~CHCTEMaMU
CUHCJICHUS,

- YMETh CBOOOJ/IHO OTICPUPOBATH MOHSATHIMU:
CTENEeHb C IIeJIbIM [0Ka3aTelieM, KOPEHb
HaTypajabHON CTETICHH, CTETeHb c
palMOHAIIBHBIM TOKAa3aTENeM, CTENEHb C
JICHCTBUTCILHBIM (BeIECTBEHHBIM)
MOKa3aTeyieM, JIOTapu(M 4YHCIa, CHUHYC,




KOCHHYC M TAHI'€HC MIPOU3BOJILHOTO YHCIIa;

- YyMeTb  OIIEpUpOBaTh  MOHITHUAMHU:
TOXIECTBO, TOXIECTBEHHOE
npeoOpa3oBaHUE, ypaBHEHHE, HEPaBEHCTBO,
cUCTeMa  YpaBHEHMH U HEpPaBEHCTB,
PaBHOCUJIBHOCTb ypaBHEHHUI, HEPAaBEHCTB U
CHUCTEM, pallMOHAIbHBIE, WUPPAaLUOHANBHEIC,
MOKa3aTebHbIE, CTETICHHBIE,
norapupMudeckue,  TPUTOHOMETPUUYECKHE
YpaBHEHHS, HEPABEHCTBA U  CHCTEMBI;
YMEHHE pellaTh YpaBHEHHUS, HEPABEHCTBA U
CHCTEMBI C IIOMOUIBIO PAa3INYHBIX IPUEMOB;
pelaTh ypaBHEHUs, HEPABEHCTBA U CUCTEMBI
C TmapamMeTpoM; MpPHUMEHATh ypaBHEHUS,
HEpaBEHCTBA, WX CHUCTEMBI Ui PEUICHUS
MaTeMaTHYeCKHX 3aJad M 3ajad  u3
pa3NMYHBIX oOJacTell HAayKd W peanbHOH
JKU3HU;

-yMETh CBOOOJHO ONEPHUPOBATH MOHITUSIMHU:
rpapuk  dyHKIEH, oOpaTHAas (QYHKIHA,
KOMITO3uIMA (DYyHKIWH, TUHEHHAs QyHKIHS,
KBaJpaTHYHAas ¢$yHKUW, CTEIIeHHAs
byHKUIMSA c LEJIBIM MIOKAa3aTelIeM,
TPUTOHOMETpUYecKUe (QYHKIMH, OOpaTHBIC
TPUTOHOMETPHYECKHUE GbyHKIMH,
MOKa3aTenbHas u norapupmMuyecKas
(YHKIMM, YMEHHE CTPOUTHh  TpaduKH
(GyHKUWH,  BBINONHATH  MpeoOpa3zoBaHUs
rpadukoB (yHKIIHIA;

YMEHHE HCIONB30BaTh Tpaduku QyHKIMHA
JUIA M3YYEHHUS! MPOLECCOB M 3aBUCUMOCTEH
Npy pelleHuH 3a1a4 M3 APYruX Y4eOHBIX
NpeMEeTOB ¥ W3  pEalbHOW  JKU3HW,
BBIpaXaTh (HOpMyJIaMu 3aBUCUMOCTH MEXIY
BEJIMUUHAMU;

YMEHHE CBOOOHO ONEPUPOBATH MOHSATHIMU:

YETHOCTD ¢$byHKUNY, IEPUOANYHOCTD
(GyHKUMHM,  OTpaHUYEHHOCTb  (YHKLUH,
MOHOTOHHOCTH (byHKIIIH, 3KCTPEMYM

¢GyHKIMH, HauOoNbllee ¥ HaWMEHbIIEe
3HAaUeHUs (QYHKIMH Ha  IPOMEXKYTKE;
yMeHHe MIPOBOINTH WCCIIeIOBaHMe
byHKIUH;

YMEHHE HCIIONIBb30BaTh CBOMCTBA M Tpaduku
¢byHKUME I pelleHus — ypaBHEHUH,
HEpPaBeHCTB W 3a7lad C [apamMeTpamu;
n300paxkaTb Ha KOOPIMHATHOW IUIOCKOCTU
MHOX€ECTBA pertieHnit YpaBHEHUH,
HEPaBEHCTB U UX CHCTEM;

- yMeTb CBOOOIHO ONEPHUPOBATH TOHATHSIMU:
MOCIIE0BATENBHOCTb, apupmeTHyecKas
Iporpeccusi, reoMerpudeckas IpOrpeccus,
OeckoHEYHO yOBIBatOmas TeoMeTpUIeCKas
Iporpeccus; yMEHHE 3a7aBaTh
[IOCJIEOBATEIBPHOCTH, B TOM 4YHCIE C




MOMOIIBIO PEKYPPEHTHBIX (PopMyIT;

- yMeTb  ONEpHUpOBATh  TOHATHSIMU:
HETIPEephIBHOCTh  (DYHKIMH,  aCHMIITOTHI
rpapuka QyHKOMHM, TiepBas M BTOpas
NpON3BOHAS (YHKIIMH, T€OMETPHUYECKUI 1
bm3udeckuit CMBICJT MPOU3BOTHOM,
nepBooOpa3Hasi, OIpeAcleHHBI HHTErpal;
YMEHHE HaxOAWTh AacUMOTOTHI Tpaduka
(GYHKIHMN; yMEHHE BBIYHUCIIATH TIPOU3BOIHBIC
CYMMBI,  TIPOM3BEICHUS, YaCTHOTO W

KOMIIO3ULIUA (GyHKIHIH, HAXOIUTh
ypaBHEHHE  KacaTeIbHOH K  rpaduky
¢byHKITH;

YMEHHE HCIOJb30BaTh NPOU3BOAHYIO IS
WCCNeIOBaHUs (DYHKUIUH, I HAXOXKICHUS
HAWIYYIIETO PEIleH s B IPUKIIAJHBIX, B TOM
qucie COLMATTbHO-9KOHOMHUYECKUX u
dusudyeckux 3amavax, I ONpEeNCHUs
CKOPOCTH U YCKOPEHHS; HaXOIUTh IUIOIAAN
U 00BbeMBl (UTYp C TOMOIIBI0 WHTETpaa;
NIPUBOAUTE  IPUMEPBI  MATEMATUYECKOI'O
MOZIETUPOBAHUS c MIOMOIIBIO
nmud dhepeHInanbHBIX YpaBHEHHUIH;

- YMETH OIIEpUPOBATH MIOHATHUAMU:
KOMIUIEKCHOE YHCIIO, COMPSDKEHHBIC
KOMILJICKCHBIE YHMCJIa, MOAYJIb M apryMeHT
KOMIUIEKCHOTO ~ 4Yuciia, ¢opma  3ammcu
KOMIUIEKCHBIX ~ 4Yucenl  (reoMerpudeckas,
TPUTOHOMETpUYECKass M anredpanyeckas);
YMETh  NPOU3BOAUTH  apU(METHUECKHE
):[eflCTBH;I C KOMIIJICKCHBIMH YHUCJIaMH,
OPUBOIUTH  NPUMEPHl  HCIOJIB30BaHUS
KOMIIJICKCHBIX YHCElT;

- yMeTh CBOOOJTHO OTIEPUPOBATH MOHITUSMHU:
cpenHee apuQMeTHIecKoe, Me/InaHa,
HauOoJbllee ¥ HauMEHbLIEe 3HAYCHHS,
pasmax, qucrepens, CTaHIapTHOE
OTKJIOHCHHUE JUIISL OIMMCaHUA YHCJIIOBBIX
JAHHBIX; yMeHHE HCCIIEe0BaTh
CTaTUCTHYECKHE IaHHBIE, B TOM YHUCIE C
NpUMEHEHHEM Tpapuyeckux METOJOB U
3JIEKTPOHHBIX CpELCTB; rpaduuecKu
WCCIIEIOBaTh COBMECTHBIC HAONIOACHUS C
MOMOIIBI0  JUAarpaMM  pacceWBaHUsl U
JIMHEHHOU perpeccuu;

- YMETb HaxXxOOUThb BEPOSATHOCTH COOBITHIH C
WCTIOJIb30BaHUEM TIpadUYecKuX METO/OB;
NPUMEHSTh JUIS pelieHus 3a/ad (HopMyIbl
CJIOKEHUS M YMHOXEHHUS BEPOSTHOCTEH,
(dopMylly TOJNHOW BEpOSTHOCTH, (GOPMYIY
Bepuymnu, komOuHaTtopHble (akTel U

(bopMyIBI; OIICHHBATh BEPOATHOCTHU
pCATBHBIX COOBITHH; YMEHHE OIEPHPOBATh
MOHATHSMHU: CITy4aiiHas BEJIMYMHA,

pacripeieiieHue BEPOSTHOCTEH,




MaTeMaTHYECKOE OXHJAHUE, TUCHEPCUS U
CTaHJapTHOE OTKJIOHEHUE Cy4yaiHOMI
BEIWYMHBL, (YHKIMH pacupeneieHus u
IUIOTHOCTH PAaBHOMEPHOTO, MOKa3aTeIbHOIO
U HOPMAJBHOTO paclpeneieHuid; yMeHue
HCIOJIB30BaTh CBOICTBa W3YYEHHBIX
pacnpeAeneHul ISl pelleHus  337ay;
3HAKOMCTBO C TOHSATHSIMU: 3aKOH OOJBIINX
quced, METOABI BBIOOPOUYHBIX
WCCIIEIOBAHHI; yMEHHE MIPUBOJUTH
NpUMEphl  MPOSIBJICHUS 3aKOHA OOJBIINX
yyceal B MPHUPOAHBIX M OOLIECTBEHHBIX
SIBIICHHUSIX;

- YMeTh CBOOOJTHO OTIEPHPOBATH MOHATHSIMHU:
TOYKa, MpsAMasi, IUIOCKOCTb, MPOCTPAHCTBO,
OTPE30K, JIy4, IUIOCKUI Yroj, IBYI'PaHHBII
YIoJl, TPEXTPaHHBIN YroJl, EpeceKarolnecs,

napajeabHble u CKpPELIUBAIOLINECS
npsIMbIE, NapauIeIbHOCTh u
NEePIEHANKYISIPHOCTh MIPSMBIX u

IJIOCKOCTEW, Yrojl MEXKIY NPSIMBIMHU, YIOJ
MEKTy TPSAMOI U IUIOCKOCTBIO, YTOJI MEXKITY
IUTOCKOCTSIMH; yYMEHHE HCIIOJIb30BaTh IPU
pelieHnH 3aJa4  W3y4YeHHble (aKThl H
TCOPEMBI IIIAHUMETPUH, YMCHUC OLICHUBATH
pa3Mepbl 00BEKTOB B OKPYKAIOIIEM MHPE;
yMEHHE OIEPUPOBATH MOHSTHSMH:
MHOI'OIrpaHHUK, CCEYCHHUE MHOI'OrpaHHHKaA,
NpaBWIbHBIA ~ MHOTOTPaHHHMK,  IPU3Ma,
nupaMuia, Gurypa M TOBEPXHOCTH
BpallleHus, MWIHHIP, KOHYC, map, cdepa,
pasBepTKa MOBEPXHOCTH, CEUECHHUS KOHYCa W
NWIMHApA,  HapajuiebHbIE  OCH WA
OCHOBAHMIO, CEYEHHE MIapa, IUIOCKOCTb,
Kacaromiasicst chepsl, MWIMHIPA, KOHYyCa;
yYMEHHE CTPOMTh CEYEHHE MHOTOIDaHHUKA,
n300pakaTh MHOTOTPAHHUKH, (QUTYpBl U
IMMOBEPXHOCTHU BpAIICHUA, UX CCUCHUA, B TOM
YKCJIEe C MOMOIIBIO 3JEKTPOHHBIX CPEJICTB;
yMEHHE MPUMEHSTh CBOMCTBa
TEOMETPHUYECKUX (DUTYp, CaMOCTOSATEIHHO
(opMyIHUpOBaTh OMPEAETEHUS H3YIaeMBIX
¢buryp, BbIIBUTATh THIIOTE3bI O CBOMCTBAX M
NIpU3HAKaX T€OMETPUYECKUX ¢uryp,
000CHOBBIBaTh UJIM OMIPOBEPTATh UX; YMEHUE
MPOBOJUTE  KiIacCUpHUKANUO Guryp 1o

Pa3InYHBIM MIpU3HAKaM, BBITOJIHSATD
HE0O0XOIMMbIE JIOTIOJTHUTENIbHBIC
MOCTPOCHUS;

- YMETH cBOOOTHO OIIepHpOBAaTh

MOHATUSAMU:  IUIOMAAs (QUTYPB, OOBEM
¢Gurypel, BeIUYMHA YIJa, PACCTOSIHHE OT
TOYKH JI0 IUIOCKOCTH, PAcCTOSHHUE MEXKIY
MPSIMBIMH, paccrosiHue MEXITY
IUIOCKOCTSIMH, TUIOMIanb cdepbl, IUIOMAab




MOBEPXHOCTH MHPAMUABI, TPU3MBI, KOHYCA,
IWIMHApPa, 00beM Ky0a, MPsSMOYTOIBHOTO
napajuleNiennnea, HHPaMHUIbl,  TPH3MBL,
UWIMHIPA, KOHYCa, apa; yMEHHE HaXOIUTh
OTHOIIEHHE 00BEMOB OAOOHBIX QUTyD;

- YMeTb CBOOOIHO OTEPHUPOBATH TOHATHSIMU:
JBUDKEHUE, napansieabHbIH HEepeHoc,
CUMMETpUsT  Ha  IUIOCKOCTH M B
IPOCTPAHCTBE, IOBOPOT, IpeoOpa3oBaHMe
nmonobus, TOMO00HBIE (QUTYPHI; yMEHHUE
pacrmo3HaBaTh PaBHBIEC U MOA00HBIE (QUTYPHIL,
B TOM 4YHCIE B TMPUPONE, HCKYCCTBE,
ApXUTEKTYpE; yMeHHE HCIIOIb30BaTh
r€OMCTPUUCCKUC OTHOULICHUA, HaXoauTh
Tr€OMCTPUUCCKUC BCIMYMHLI ([UII/IHa, yrouJ,
oMb, O0OBEM) TPH PEIISHUH 3a1ad W3
JIpyrux y4eOHBIX MPEAMETOB U U3 PeanibHOH
JKU3HU;

- yMeTb CBOOOIHO OTEPHUPOBATH TOHATHSIMU:
OpsSMOYTOJIbHAasE ~ CHUCTEMa  KOOPIMHAT,
BCKTOp, KOOpPAWHATBI TOYKH, KOOPAWHATHI
BEKTOpa, CyMMa BEKTOpPOB, IPOU3BE/ICHHE
BEKTOpa Ha YHCIIO, Pa3JIOKEHUE BEKTOpa IO

basucy, CKaJISIPHOE MIPOU3BEICHUE,
BEKTOPHOE TPOM3BEICHUE, YTOl MEXIY
BEKTOPAMH; yMEHHE HCIIOJIb30BaTh

BEKTOPHBI M KOODAWHATHBIA METOJ IS
perieHus TeOMETPUUECKUX 3a7ad | 3aaad
JIPYTHX YYeOHBIX TPEIMETOB; ONEPUPOBATH
HOHATUSAMM Matpuna 2x2  u  3x3,
OTIPEIETTUTENIb MaTpPHIIBI, TEOMETPUUICCKUH
CMBICJT OTIPEICTTUTEIIS,

- YMETh MOJIEJINPOBATh pPeajibHbIe CUTYaAIlUN
Ha  S3BIKE  MAaTEMaTHKW; COCTaBJIATh
BBIPOKCHHUSI, YPAaBHEHUS, HEPABCHCTBA U HX
CHUCTEMBI IO YCJIOBHIO 33Ja4H, UCCIEA0BaTh
MMOCTPOCHHBIE MOJIENH C HWCIIOJIb30BAHUEM
ammapaTta  anreOpel,  HMHTEPIPETHPOBATH
MOJIyYeHHBIN pe3ynbTar; CTPOUTH
MaTeMaTUYEeCKHEe MOACIM C  IIOMOIIBIO
TEOMETPUYCCKAX TIOHATHA W  BEIIMYHH,
permaTh CBS3aHHBIE C HUMHU IPaKTUYECKUE
3a/1auu; COCTaBJISITh BEPOSITHOCTHYIO MOJIETh
u WHTEPIPETUPOBATH TTOJTYICHHBIH
pe3ynbTaT, pemaTrh MNpPUKIAAHBIE 3aJadu
CpEeACTBAMU MATEMAaTUYECKOTO aHalu3a, B
TOM 4YHCJIE COIMAJIbHO-3KOHOMHYECKOIO M
(U3MYECKOro XapaKTepa;

- YMEHHE BBIOMPATH TOIXOASIIUN METO IS
pelieHusl 3alayd; MOHUMAaHUE 3HAYUMOCTHU
MaTeMaTHUKH B W3YYCHWH NPHUPOJHBIX U
OOIIIECTBEHHBIX MPOIIECCOB W  SIBJIICHMIA;
YMEHHUE pacro3HaBaTh MPOSIBICHUE 3aKOHOB
MaTeMaTHUKH B HCKYCCTBE, yMEHHe
MPUBOJUTh  NPUMEPHl  MaTEMAaTHYECKUX




OTKpPBITUM ~ POCCHHMCKOM W MHpOBOH

MaTEeMaTUYECKON HAyKU
OK 02 Ucnonp3oBate |B  obmacth  UEHHOCTM  HAaydyHOTO|-  yMeTh  ONEPUPOBAaTh  MOHATHSIMU:
COBpEMEHHBIE CpECTBA | O3HAHMS: pamioHanbHas (QyHKUOWSA, MOKa3aTelbHAs
IOMCKA,  aHalu3a  H|- CPOPMHUPOBAHHOCTH MHPOBO33pPEHHUS, | PyHKIMS, CTEIeHHas byHKIWS,
MHTEpIpETALIN COOTBETCTBYIOILIETO COBpPEMEHHOMY | lorapupmMuyeckas (hyHKIWS,
uH(popmanuu, U | ypOBHIO pasBUTHS HAYKA U | TpUroHOMeTprYeckre (PyHKINH, OOpaTHBIE
WHPOPMAITHOHHBIE 0OIIIECTBEHHOM MMPAKTUKH, OCHOBAHHOIO | DyHKIIMK;  yMEHHWE  CTPOUTh  TpaduKu
TEXHOJIOTUH JUIA | Ha AMAJIOTE KYJIbTYP, CIIOCOOCTBYIOLIETO | U3yYEHHBIX (hyHKITHIA, WCIIOJIb30BaTh
BBINOJIHEHUS 3a71a4 | 0CO3HAHUIO CBOETO MecTa B|rpaduky TpU M3YYCHUH TIPOLIECCOB U
npodecCHOHANBHON MOJHUKYJBTYPHOM MUDE; 3aBUCUMOCTEM, MpU pelIeHUU 3aJad U3
JeSTeLHOCTH - COBEPIICHCTBOBAHWE S3BIKOBOM M |APYrMX YYEOHBIX MPEIMETOB M 33434 W3

YUTATEIILCKOM KYJIBTYPHI KaK CpEICTBa
B3aMIMOACHCTBUAS MEXIy JIOJbMH H
TIO3HAHUS MHPA;

- OCO3HaHUE ILEHHOCTH  HAay4dHOHU
JESTEILHOCTH, TOTOBHOCTh
OCYILIECTBIISTh MPOEKTHYIO u
UCCIIEI0BATENIBCKYIO JESITeTBHOCTh
MHIVBHIYAJIBHO U B TPYIIIIE.

Ognagenue YHUBEPCATbHBIMU
y‘{C6HI>IMI/I II03HAaBaTCJIbHBIMU
JNEVCTBUSMH:

B) pabota ¢ nHpoOpMaIueii:

- BJIaACTh HaBbIKaMU TMOJIY4YCHUA

I/IH(i)OpMaI_II/II/I U3 HCTOYHHUKOB PpPa3HbIX
TUIIOB, CAMOCTOATCIBHO OCYLICCTBIIATH

[IOUCK, AaHaIMU3, CHUCTEMaTU3allUl0 U
HUHTEPIPETALIIO uHpopmanuu
Pa3NUYHbIX BUJIOB u ¢bopm
MIPECTaBJICHNUS;

- CO3/1aBaTb TEKCTbl B Pa3IUYHbBIX
¢dopmarax Cc y4eToM Ha3HAYECHUS
WHPOPMALIMK | IEJEBOM ayAuTOpHH,
BbIOMpas ONTHUMAIIBHYIO hopmy
MIPECTaBICHNS U BU3yalU3aluy;

- OLICHUBAThb JIOCTOBEPHOCTb,
JIETUTUMHOCTD UHPOPMAITIH, ee
COOTBETCTBHE IPABOBBIM M MOpPAJIbHO-
3THUUYECKHUM HOpMawm;

- UCIIOJIb30BaTh cpexacTBa
MH(POPMAITMOHHBIX u
KOMMYHHMKALIMOHHBIX ~ TEXHOJIOTHH B
peleHum KOTHUTHBHBIX,

KOMMYHHUKATHBHBIX u
OpraHM3alMOHHBIX 3a1a4 c
COOJIIOICHHEM TpeboBaHmii
OPrOHOMHUKH, TEXHUKH O€30MacHOCTH,
TUTHEHBI, pecypcocOepexeHus,

MPaBOBBIX M OSTHYECKHUX HOPM, HOPM
nH(pOPMAITMOHHON O€30TIaCHOCTH;

- BJIaJICTh HABBIKAMH PACIIO3HABAHUS U
3aITUTHI nHpOPMAITIH,
nH(POPMALIMOHHOM 0e30macHOCTH

peanbHON JKW3HHW; BBIpaXatb (opMyiaamu
3aBHCHMOCTH MEX]ly BETHYNHAMUY;

- yMeTb  ONEpUPOBaTh  TOHATHIMH:
TOXJIECTBO, TOKIECTBCHHOE
npeoOpa3oBaHue, ypaBHEHUE, HEPABEHCTBO,
CUCTEMAa  ypaBHEHMH M  HEPaBEHCTB,
PAaBHOCUIIBHOCTb YPABHEHUI, HEPABEHCTB U
CHCTEM, pPALMOHAIbHBIE, HUPPALMOHAIbHbIE,
MTOKA3aTENbHBIE, CTETICHHBIE,
norapupMuUIecKue,  TPUTOHOMETPHUYECCKHE
YpaBHEHUS, HEPABEHCTBA U CUCTEMBI; YMETh
pemars ypaBHEHHs, HEPaBEHCTBA H CHCTEMBI
C TIOMOIIBIO Pa3INYHBIX NPUEMOB; peELIaTh
YPABHEHUS, HEPABEHCTBA U CHCTEMBI C
apaMeTpoM; MIPUMEHSTh ypaBHEHUS,
HEPABEHCTBA, UX CHCTEMBI I PEIEHUS
MaTEMaTHYECKUX  3aJad W 3aJa4 W3
pa3IMYHBIX oONacTell HAayKd W peaNbHOH
JKU3HU;

- yMeTh CBOOOJIHO ONEPUPOBATH HOHITHIMHU:
JIBIKEHHE, napajlyIebHbINA IIEPEHOC,
CUMMETPUS Ha  IUIOCKOCTH u B
MIPOCTPAHCTBE, IIOBOPOT, NpeoOpa3oBaHKE
nogo0usi, TOJOOHBIE  (UTYpPHL,  YMETh
pacro3HaBaTh paBHbIC W MOI00HBIE QUTYPHI,

B TOM 4YHUCIE€ B TMpPUPOAE, HCKYCCTBE,
ApXUTEKTYpE; YMETh HCTIO0JIb30BATh
F€OMETPUYECKUE  OTHOIIEHUS, HAXOJIUTh

reOMETPUYECKHE BEJIWYMHBI (JUIMHA, YOI,
II0IaAb, 00beM) MpHU pPELICHUH 3aJad M3
JIPYTHX Y4eOHBIX MPEAMETOB U U3 peajbHOMN
JKU3HU




JIMYHOCTH

OK 03 IlmanupoBats U

peaTu30BHIBATh
coOCTBEHHOE
npodhecCuoHaNbHOE u
JMYHOCTHOE  pa3BUTHE,
MPEANPUHAMATEIBCKYIO
JIeSITEILHOCTh B
npodhecCHOHATBHOMN
cepe, WCTIOJIb30BaTh
3HaHUA 10 (PUHAHCOBOM
rPaMOTHOCTH B

PAa3JIMYHBIX KHU3HCHHBIX
CUTyallusax

B o6mactu AyXOBHO-HPaBCTBEHHOTO
BOCIUTAHUS:

- chOopMUPOBAHHOCTH HPABCTBEHHOTO
CO3HAHUS, ITUYECKOTO ITOBEICHUS;

- CIIOCOOHOCTH OLEHMBATH CHUTYALHIO H
NpUHUMATh  OCO3HAHHBIE  PEIICHUS,
OpUEHTHUPYSICh Ha MOPAJIBHO-
HPaBCTBEHHBIE HOPMBI U LIECHHOCTH;

- OCO3HaHME JHMYHOIO BKJaza B
MTOCTPOCHNE YCTOWYNBOTO OYIyIIeTro;

- OTBETCTBEHHOE OTHOLICHUE K CBOUM
ponuTenaM W (MIM) APYTUM UJIEHAM
CEeMbH, CO3JaHHUI0O CEMbU Ha OCHOBE
OCO3HAHHOI'O0  MPUHATHS  LEHHOCTEH
CEMEMHON >KU3HU B COOTBETCTBUM C
TpaJulUsMU HapoAoB Poccuu;
OBnaneHue YHUBEpPCAIbHBIMU
PETYJISITUBHBIMU ACHUCTBUSIMU:

a) CaMOOpTraHU3aLIH:

- CaMOCTOATCIIBHO OCYHICCTBJIATH
TIO3HaBATCJIbHYIO JOCATCIIBHOCTD,
BBISABJIIATH HpO6JI€MI>I, CTaBUTh nu

(dhopMynupoBaTh COOCTBEHHBIE 3a]]a4u B
00pa3oBaTeIbHOM  HESATEIBHOCTH U
KU3HEHHBIX CUTYAIIHsX;

- CaMOCTOSITETIbHO COCTaBJISITh IUIAH
pemieHus ~ OpoOJeMBl € y4eTOM
HUMEIOIUXCSI PECYpcoB, COOCTBEHHBIX
BO3MOKHOCTEHN U NPEATIOUTEHUH;

- 1aBaTh OLICHKY HOBBIM CHUTYaLHsIM;
CHocoOCTBOBaTh  (POPMUPOBAHHUIO U
MPOSIBJICHUIO IIUPOKOH ISPYAUIUA B
Pa3HBIX O0JACTAX 3HAHUM, MOCTOSHHO
MOBBIILIATH CBOW 0Opa30BATENbHBIA U
KYJIETYPHBIA yPOBEHB;

0) CaMOKOHTPOJIb:

WCTIONB30BaTh MPHEMBI pedekcun s
OLICHKH CHUTYyallud, BbIOOpa BEPHOTO
peleHus;

- yMeTb  OLCHUBaTb PHCKH U
CBOEBPEMEHHO NPUHUMATh PELICHUs 110
WX CHIDKEHHIO;

B) SMOLIMOHANBHBIN HHTEIUIEKT,
MPEeanoNaraloufii COPMUPOBAHHOCTS!
BHYTPEHHEH MOTHBAIMH, BKIFOYAOIICH
CTpEMIICHHE K JIOCTHIKECHHIO LN |
ycIiexy, ONTHMH3M, HHUIHMATUBHOCTD,
YMEHUE JIEHCTBOBATh, HCXOJISI U3 CBOMX
BO3MOKHOCTEH;

- OMIIATHH, BKIIOYAIOIIEH crocoOHOCTh
MOHUMATh SMOLHMOHAIBHOE COCTOSHHE
IpYTHX, YUUTHIBATh ero npu
OCYIIECTBIICHUH KOMMYHUKAaIUH,
CIIOCOOHOCTh K COYYBCTBHIO |

OIICpUPOBATH  MOHATHAMHU:
UppaloOHANbHBIE,
HOKa3aTesbHbICe, CTETCHHBIE,
JgorapuMUIECKHe,  TPUTOHOMETPUYECKHE
YpaBHEHHUS 1 HEPABEHCTBA, UX CUCTEMBI;
- yMeTb  OIEpUpoBaTb  MOHATHSAMHU:
MHOTOTPaHHUK, CEYCHHWE MHOTOTPaHHUKA,
Ky0, MapaulelienuIes;, mpu3Ma, MupamMuia,
¢urypa W  TOBEPXHOCTh  BpalICHUS,
WIMHAP, KOHyC, mmap, cdepa, cedeHHs
(GuUrypsI BpalieHus, MI0CKOCTh, KACAFOIIAsCs
cheppl, UWIMHApa, KOHYycCa, IUIOLIadb
IMOBCPXHOCTU IMUpaMUObI, IMPU3MBbI, KOHYCA,
MWIMHIpA, TUIomanb cdeprsl, o0beM KyOa,
NPSIMOYTOJIEHOTO napajienenumnesna,
NUpaMUbI, TPU3MBI, UWIHHApPA, KOHYCa,
mapa; yMeHue u300pakaTb MHOTOTPaHHHUKU
Y TIOBEPXHOCTH BpAIICHUS, UX CCUCHHS OT
pyKH, c IIOMOILBIO YEPTEHKHBIX
MHCTPYMEHTOB W JJICKTPOHHBIX CPEJCTB;
YMETh  pAacIO3HaBaTb  CHMMETPUIO B
MPOCTPAHCTBE; YMETh pacro3HaBath
IMPaBUJIbHBIC MHOT'OI'PAHHUKH;
- yMeThb  ONEpHUpOBATh
MPAMOYTOJIbHAS cucTeMa
KOOPJMHATHI TOYKH, BEKTOD,
BEKTOpa, CKAIAPHOE MPOU3BEICHHE, YTOI
MEXJy BEKTOpaMH, CyMMa BEKTOpOB,
MPOM3BE/IEHNE BEKTOPA HAa YHMCIIO; HAXOAHUTh
c TIOMOIIIBIO M3y4YEeHHBIX bopmy
KOOPJIMHATBI CepeIMHbI OTpe3Ka,
pacCToOdHUC MEXKAY ABYMA TOUYKaAMU

- yMeTb
panyoHaibHbIE,

MOHATUAMU:
KOOPJIMHAT,
KOOPJIMHATBI




COIICPCIKMUBAHULO,
- COIIMaJIbHBIX HAaBBIKOB, BKIIOYAIOIIHUX
CITOCOOHOCTh BBICTPpanMBAaTh OTHOIICHUA

C JIpyrdMH JIIOABMH, 3a0O0THThCH,
NpOSIBJIATE ~MHTEPEC W pas3peliaTh
KOH(ITUKTBI
OK 04 DOddexTuBHO|- TOTOBHOCTH K  CaMOpa3BUTHIO, (-  yMETh  ONEPUPOBAaTh  TMOHATHSIMU:
B3aUMOJICUCTBOBATh U | CAMOCTOSTEIIBHOCTH 1| CTydaliHBI OMBIT W CIIy9ailHOE€ COOBITHE,
padoTaTh B KOJUIEKTHBE | CAMOOIPEAEICHUIO; BEPOSITHOCTh CIy4allHOI'O COOBITHS; YMETh
U KOMaHJie -OBJIa/IEHUE HaBbIKaMU yueOHO- | BEIUUCIISATH BEPOATHOCTH C MCHOIB30BAHHEM
HCCIIEIOBATENbCKOM,  NMPOEKTHOH W | rpaduuecKux METO/IOB; MIPUMEHSATh
COLIMANIbHOM NeSITeTIbHOCTH; bopMynbl  CIOXKEHHS M YMHOXKEHUS
Ognagenue YHUBEPCAJIBHBIMH | BEPOSITHOCTEH, KOMOHMHATOpHBIE (DakThl

KOMMYHUKAaTHUBHBIMU ,I[eﬁCTBPIHMH:
0) coBMecTHas JIeATEIbHOCTb:

- [IOHUMAaTh u HCIIONIB30BaTh
IIPEUMYILIECTBA KOMaHAHOU 51
WHAWBUAYaTbHON paboThl;

- I[pUHUMATh  LEIM  COBMECTHOM
JEATEIbHOCTH,  OPraHHU30BBIBATH U
KOOpAWUHHUPOBATh JEHUCTBUSA 1O  €¢
JOCTHKEHHUIO: COCTaBIIAITh IJ1aH
JEHCTBUHN, PACIPEIENISATh POJIM C YUETOM
MHEHUI Y4aCTHUKOB 00cyx1aTh

pe3yabTaThl COBMECTHOM PabOTHI;

- KOOP/IMHUPOBATH U BHIMOIHATH paboTy
B YCJIOBHUSX p€ajbHOI0, BUPTYaJbHOTO U
KOMOWHHPOBAaHHOTO B3aMO/IEHCTBUS;

- OCYILIECTBIISTh MO3UTHBHOE
CTpaTeruuecKoe MOBEJICHNE B
pa3NUYHBIX ~ CHTYAalMsAX, IPOSBIATH
TBOPYECTBO W BOOOpaxkeHHWe, OBITH
WHHITUATHBHBIM.

Ognagenuve YHHBEPCATbHBIMU

PEryISTUBHBIMU JICHCTBHUAMHU:

T') IPUHATHE ce0s U APYTUX JIOEH:

- TpPUHUMATh MOTHBBI M apTyMEHTHI
IpyTUX moaen pu aHaJm3e
pE3yIBTaTOB JAEATEIBbHOCTH;

- TpU3HAaBaTh CBOE TPAaBO M IMPaBO
JPYTHUX JIIOJEH Ha OIIUOKH;

- pas3BUBaTh CINOCOOHOCTH IOHMMATh
MUp C TIO3UIMH APYTOTO YeIOBEKa

(opMyNbl TIpH pEUICHUM 3a/1a4; OLCHHUBATDH
BEPOSITHOCTH peanbHbIX COOBITHIA;
3HAKOMCTBO CO CIy4alHBIMH BEIMYMHAMU;
YMEHHE MPHUBOIUTH MPUMEPHI TPOSBICHUS
3aKkoHa OOJBIIMX YHCENT B MNPHUPOAHBIX U
OOIIECTBEHHBIX SIBICHUSX;

- YMeTh CBOOOJTHO OTIEPUPOBATH MOHITUSMHU:
CTENEHb C LEJBIM II0Ka3aTeleM, KOPEHb
HaTypalbHOW  CTENEeHH,  CTeNeHb  C
palMoHaJIbHBIM TIOKa3aTeNieM, CTENEeHb C
JIEHCTBUTEIbHBIM (BeleCTBEHHBIM)
1oKaszareneM, JiorapupM YHCIa, CHHYC,
KOCHHYC U TaHT€HC [TPOU3BOJIBHOTO YHCIA;

- yMeTh CBOOOJTHO OTIEPUPOBATH MOHITUSMHU:
rpaduk  ¢QyHknmu, oOpatHas QyHKIHS,
KOMIIO3uLMs (QyHKUMH, TUHEHHAs QyHKIHS,
KBaJ[paTHIHas ¢byHKIWS, CTeTIeHHAs
byHKIUS c HETBIM MOKa3aTeleM,
TPUTOHOMETpUUECKUe (yHKIMHU, OOpaTHBIE

TPUTOHOMETPHIECKHE GyHKIUH,
MOKa3aTelbHast u norapugmMuyeckas
(yHKIIMA,  yMeTh  CTPOUTh  rpaduku
(GYHKIMH, BBINOJHATH — HpeoOpa3oBaHUS

rpaduKoB QyHKINH;

- YMEThb HCIIONB30BaTh TPadUKH (YHKIUH
JUIA M3YYEHHUS! MPOLECCOB M 3aBHCUMOCTEH
Npy pelieHuH 3a1a4 M3 APYTHX YUeOHBIX
NpeMEeTOB ¥ W3  pEalbHOW  JKW3HU;
BBIpaXaTh (HOpMyJIaMu 3aBUCUMOCTH MEXIY
BEJIMYUHAMU;
- cBOOOJHO
YETHOCTh

OTIepUpPOBATh  HOHATHUSIMHU:
¢$byHKUUY, IEPUOANYHOCTD
(GyHKUMHM,  OTpaHUYEHHOCTb  (YHKILUH,
MOHOTOHHOCTh  (DYHKIIMH,  IKCTPEMyM
¢GyHKIMH, HauOoNbllee ¥ HaWMEHbIIEe
3HauYeHUs] (YHKLIUU Ha NPOMEXKYTKE; yMETh
IIPOBOJUTH HcciIeoBaHUE (QYHKIUY;

- YMETh HUCIIOJIb30BaTh CBOWCTBA U IpaduKH
¢GbyHKUME I pelleHus — ypaBHCHUH,
HEpPaBEeHCTB M 3aJad C [apaMeTpamy;
n300paxkaTb Ha KOOPIMHATHOW IUIOCKOCTU
MHOX€ECTBA pemieHni YpaBHEHMH,




HCPABCHCTB U UX CUCTCM

OK 05 OcymecTBasTh
YCTHYI0O W THCHMEHHYIO
KOMMYHHKAIIHAIO Ha
TOCYJapCTBECHHOM SI3BIKE
Poccuiickoit denepaiyin
c ydeTroM ocoOeHHocTel
COLIMATIBHOTO u
KYJIBTYPHOTO KOHTEKCTa

B oGnactu acTeTHYECKOTO BOCIUTAHUS:
- OCTETHYECKOE OTHOIICHHE K MHUpY,
BKJIFOUYAsl ICTETHKY OBITAa, HAYYHOTO H
TEXHUYECKOr0  TBOpYECTBa, CIIOPTAa,
Tpy/Aa ¥ 0OLIECTBEHHBIX OTHOLICHHIA;

- CITOCOOHOCTH BOCIIPUHUMATH
pa3IMYHBIE BUABI UCKYCCTBA, TPAIUIIUU
U TBOPYECTBO CBOCTO M  JAPYIHX
HapoOB, OMIYIIAaTh SMOIMOHAIBEHOE
BO3JICHCTBHE UCKYCCTBA;

- YOCKACHHOCTh B 3HAYUMOCTH JUIS
JUYHOCTH M OOIIECTBa OTEUECTBEHHOTO
U MHPOBOTO HCKYCCTBa, AITHHYECKUX
KYJIbTYpPHBIX TpaJuLUd M HapOIHOIO
TBOPYECTBA;

- TOTOBHOCTh K CaMOBBIPQXECHHIO B
Pa3HBIX BHJAaX HCKYCCTBA, CTPEMIICHHUE

NpOSIBJIATE ~ KadecTBa  TBOPUYECKOH
JIUYHOCTH;
Osnaznenue YHUBEPCaIbHBIMU

KOMMYHHUKATUBHBIMH JICHCTBUSMH:

a) oOIIeHuE:

-  OCyHIECTBJIATH KOMMYHHKallMKM BO
Bcex cepax Ku3HM,

- pacrno3HaBaTh HeBepOALHBIE CPENICTBA
O6IIIeHI/IH, IIOHUMAThb 3HA4YCHHC
COIMAIBHBIX ~ 3HAKOB, PpaclO3HABaTh
NPEANOCHUTKA KOH(IMKTHBIX CUTYaIHi
U CMATYaTh KOH(l).HI/IKTLI;

- Pa3BEpHYTO U JIOTHYHO M3JIaraTh CBOIO

- YMETh ONEPUPOBATH MOHATUSAMU: CPEIHEES
apupMeTHIecKoe, MeauaHa, HauOoJbIIee U
HauMeHbIIIee 3HAUEHUS, pa3Max, IUCIEpCHs,
CTaH/IapTHOE OTKIJIOHCHUE YHCIIOBOTO
Habopa; yMeHHe H3BJIEKATh,
WHTEPIIPETUPOBATD nHpOPMaIHIO,
MPEICTaBICHHYO B TabnuIax, Ha
quarpamMmax, —rpadukax, — OTpa)Karollyro
CBOMCTBa peajibHBIX MPOIECCOB U SIBICHU;
MPENICTABISTh MH(POPMAIUIO C ITOMOIIBIO
TabMIL W JWarpaMM;  HCCIEAO0BaTh
CTaTHCTUYECKHE JaHHBIE, B TOM YHCIE C
MPAMEHEHHEM TpauuecKux METOIOB U
AJIEKTPOHHBIX CPE/CTB;

- YMCTh OIICPUPOBATH IMOHATUAMU: TOUKA,

npsAMasi, IUTOCKOCT, MIPOCTPAHCTBO,
JIBYTPaHHBI  yrojl,  CKpEeUIMBarOIIHecs
MpsIMbIe, MapaneabHOCTh u
NEePIEHANKYISIPHOCTh MIPSMBIX u

IUIOCKOCTEH, Yrojd MEXAy NPsIMBIMH, Yroi
MEXy NMPSAMON U IIOCKOCTBIO, YTOJI MEXIY
IUIOCKOCTSIMH, PAcCTOSIHAE OT TOYKH 10
IUIOCKOCTH, PAacCTOSIHUE MEXIY IPSIMBIMU,
paccTosHUE MEXAY IITOCKOCTAMU;

- YMETh HCIOJB30BaTh MPH PELICHUH 3314
N3y4YCHHBIE (baxTbI U TEOPEMBI
TUTAHUMETPHUHU; YMEHHUE OlIEHHBATh Pa3Mephl
00BEKTOB OKPY’KAIOLIET0 MUpPa

TOYKY 3pEHHS C HCIOJb30BaHHUEM
SI3BIKOBBIX CPEZCTB

OK 06  IIposBuaTs |- OCO3HaHue oOydJaloUMHCs | -  yMETh  ONEpPUPOBaTh  TMOHITHIMHU:
TPAXKIAHCKO- poccuiickoit IPaXAAHCKOH | IPSMOYTOJIBHAS cucrema KOOPJIMHAT,
NaTPUOTHYECKYIO WICHTUYHOCTH; KOOPAMHATHl TOYKH, BEKTOP, KOOPIAMHATHI
HO3UILIUIO, - LieJIeHANPaBICHHOE pa3BUTUE | BEKTOPA, CKaIIPHOE IPOU3BEACHUE, YIOJ
JIEMOHCTPHPOBAThH BHYTpEHHEH TMO3WIMM JIMYHOCTH Ha|MEXIy BEKTOpaMH, CyMMa BEKTOPOB,
OCO3HAaHHOE IIOBEJCHUE | OCHOBE JYXOBHO-HPaBCTBEHHBIX | IPOU3BEICHUE BEKTOpA Ha YHMCIIO; HAXOJUTh
Ha OCHOBE | IEHHOCTEN HapoJ0B Poccuiickoii | ¢ IIOMOILBIO HA3Y4YEHHBIX bopmyn
TPaJUIIMOHHBIX ®enepanun, HCTOPHUYECKUX Y| KOOpAWHATHI CepeNHBI OTpe3Ka,
0011eveI0BeUeCKIX HAI[MOHAIBHO-KYJIBTYPHBIX  TPAAWIINH, | pACCTOSHUE MEXKAY ABYMS TOUKAMHU;

LEHHOCTEH, B TOM yHuciie | GOPMHUPOBAHHE CHCTEMbl 3HAYMMBIX | -yMETh BBIOMPATh MOAXOASIINA HU3yYEHHBINH
C Y4ETOM TapMOHHU3AINH | IEHHOCTHO-CMBICIIOBBIX YCTaHOBOK, | METOZ[ IIJIsl PEIICHHs 3a[add, paclo3HaBaTh

ME)KHAI[HOHAJTBHBIX u
MEKPETUTHO3HBIX
OTHOIIIEHUH, MPUMEHATH
CTaHJApPTHI
AHTUKOPPYIILIMOHHOTO
MOBENICHUS

AHTUKOPPYIITMOHHOTO MHPOBO33PEHUS,
MIPaBOCO3HAHMSL, SKOJIOTMUECKOM
KYJIBTYpPBI, CHOCOOHOCTA CTaBUTh IIEIH
U CTPOUTH KU3HECHHBIE TUIAHEI;

B gacTu rpa’k1aHCKOTO BOCIIUTAHUS:

- OCO3HAaHWE CBOMX KOHCTHUTYIIMOHHBIX
MpaB 1 00SI3aHHOCTEH, yBaKeHHE 3aKOHA
Y TIPaBOMOPSAKA;

- MIPUHSTHE TPATUIIMOHHBIX
HaI[MOHAIBHBIX,  OOIIEYETOBEYECKUX
TYMaHUCTHYECKUX M JEMOKPATHYECKHX

MAaTEMaTHYCCKHUC @aKTBI 1N MaTeMaTHYCCKHEC
MOACIN B MNPUPOAHBIX U 06H_ICCTBCHHLIX
SIBJICHUAX, B UCKYCCTBC, YMCHHC IIPUBOAUTH

MpUMEpPHl  MaTeMaTHYECKUX  OTKPBITHI
POCCHICKON M MHpPOBOH MaTeMaTH4eCKOH
HayKH.

- yMeTb  OIEpUpoBaTh  IOHATHUAMHU:

CIy4YalHBI OMBIT M CIIy9aiHOE COOBITHE,
BEPOATHOCTh CITy4allHOTO COOBITHS; YMETh
BBIUHCIISITh BEPOATHOCTD C WCIOIb30BAaHHEM
rpaduueckux METO/IOB; MIPUMEHSATH




LIEHHOCTEM;

- FOTOBHOCTh MIPOTUBOCTOSTH
HIEOJIOTUU 9KCTPEMH3MA,
HAI[HOHAJIU3MA, kceHooouwy,
IUCKPUMHHAIIMKA 110 COIHAJBHBIM,
PEITUTHO3HBIM, PacoBbIM,

HaI[MOHAIBHBIM MTPU3HAKAM;
- TOTOBHOCTh BECTH COBMECTHYIO
JeSTEITLHOCTD B HHTEpecax
IpaXJaHCKOTO OOIIeCTBa, y4acTBOBAThH
B CaMOYTIpaBICHUH B
0011e00pa3oBaTeILHON OpPraHU3aIlud U
JIETCKO-FOHOIIIECKUX OPTraHU3aIIUsX;

- yMeHME  B3aUMOJCHCTBOBaTh ¢
COLMAJIbHBIMU WHCTUTYTaMU B
COOTBETCTBUM € UX (YHKIUIMH H

Ha3zHaueHHUEM;
- TOTOBHOCTb K TyMaHUTApHOU U
BOJIOHTEPCKOU AESTENBHOCTH;

NaTPUOTHYECKOTO BOCIIUTAHUS:

- c(hOpMHPOBAHHOCTh  POCCHUHCKOU
rpakIaHCKOU UACHTUYHOCTH,
NaTpUOTH3MA, YBAXKEHHUA K CBOEMY
Hapody, 4YyBCTBA  OTBETCTBEHHOCTH
nepen PoauHoil, ropaoctu 3a CBOU
Kpai, cBoro PoauHy, CBOH S3BIK U
KyJlIbTYpy, TIIPOLUIOE U  HACTOSILIEE
MHOT'OHallMOHAJIBHOI0 Hapoaa Pocenu;

- LIEHHOCTHOE OTHOILIEHUE K
rOCyapCTBEHHBIM CUMBOJIaM,
HACTOPUYECKOMY U MIPUPOTHOMY

HACTCIMIO, TAMSITHUKAM, TPaJUIHUIM
HaponoB Poccuu, noctikenusm Poccnun
B Hayke, HCKYCCTBE, criopre,
TEXHOJIOTHUSIX U TPYE;

- uyeliHast yOeKIeHHOCTh, TOTOBHOCTD K
cryxeanto  u  3ammre  OTedecTBa,
OTBETCTBEHHOCTh 32 €r0 Cy/L0Y;

OCBOCHHBIE 00y4aroMIUMHCS
MEXKIIPECIAMETHBIC TIOHATHU A )51
YHUBEpCalIbHBIE  y4deOHBIC  JCUCTBUS
(perynaTHBHBIE, MIO3HABAaTEIIbHEIE,
KOMMYHHKaTHBHBIE);

- CHOCOOHOCTh WX HCIIONB30BAaHUS B
[I03HABaTEJIbHOU 51 COLIMAJIbHOM
IIPaKTUKE, TOTOBHOCTH K
CaMOCTOSITEIbHOMY TUTAHUPOBAHUIO H
OCYIIECTBIICHHUIO y4eOHOM

NESATEIFHOCTH, OpTaHU3aluUd YIeOHOTO
COTPYIHHYECTBA C TIEIArOrHYECKUMU
pabOTHUKAaMH ¥  CBEPCTHHKAMH, K

YYaCTHIO B MTOCTPOCHUH
WHIUBUIYAIbHON 00pa3oBaTeIbHOM
TPacKTOPHH;

- OBJIaICHNUC HaBbIKaMH yqe6Ho-

(GopMyNBI  CIIOXKEHHS W yMHOXCHHS
BEpPOSITHOCTEH, KOMOWHATOpPHBIC (aKThI H
(GOpMyJNBI TIPH pEIlICHHH 3a7a4; OICHUBATH
BEPOSTHOCTH peabHbBIX COOBITHIA;
3HAKOMCTBO CO CIYYallHBIMH BEIUYHHAMU;
YMCHHE MPUBOJUTH MPUMEPHI MPOSBICHUS
3aKOHA OOJBIIMX YHUCET B TPUPOIHBIX U
OOIIIECTBCHHBIX SBICHUAX




HCCIEIOBATEILCKOM, MIPOEKTHOM u
COIIMAJILHOM IEeATSIILHOCTH

OK 07 CopeiicTBOBaTh

COXpaHEHHUIO
OKpY>KaroIien cpenpl,
pecypcocOepekeHHIO,

MPUMEHATh 3HAHUS 00
WU3MCHEHUHU KJIMMATa,
MIPUHIIUIIBI OSPEIKITUBOTO
TIPOM3BO/ICTBA,

3 exTrBHO

JIeHiCTBOBATH B

Ype3BbIYANHBIX
CUTYaLHAX

- HC IPUHUMATH JICHCTBUS, PUHOCSIIINE
Bpel OKpyXarouleil cpeae;

- yMeTh MIPOTHO3UPOBATH
HeOMaronpusTHIC 9KOJIOTUYECKHE
MTOCTIeICTBHSA MIPEeIPUHIMAEMBIX
JIEUCTBUM, IpEOTBpAIIaTh UX;

- pacWIMpUTh OMBIT  JESTEIbHOCTH
HKOJIOTHYECKON HAIPaBICHHOCTH;

- paspabareiBaTh IUTaH  pEMICHUS
mpobiieMbl  €¢  Y4eTOM  aHalmu3a
HUMCIOIIUXCA MaTCpUaIbHbIX u
HEMaTepUANBHBIX PECypCOB;

- OCYIIECTBISATH IEJCHAIIPABICHHBIN
MOUCK TIEPEeHOCa CPEJCTB M CIIOCOOOB
JEHCTBUS B IPOECCHOHABHYIO CPEY;
- yMeTb T[EPeHOCUTh 3HAHUA B
MO3HABATENFHYI0O M MPaKTHYECKYIO
00J1aCTH JKM3HEACITEILHOCTH,

- IpennaraTb  HOBBIE  IIPOEKTHI,
OLICHMBATh HJEU C TO3WULHUH HOBU3HBL,
OpUTMHAJIBHOCTH, IIPAKTUYECKON
3HAYHMOCTY,;

- JdaBaTb OHLCHKY HOBBIM CUTyallUAM,
BHOCUTb KOPPEKTHUBLI B JCATCIIBHOCTD,
OLICHMBATHL COOTBETCTBHUE PEIYJILTATOB
OeIsIM

- YMETb ONEepPHPOBATH MOHATHAMU: (DYHKIHS,
HempepelBHAs ~ (QyHKOMSA,  [POU3BOJHAS,
nepBooOpa3Hasi, OIpEIeNCHHbI HHTErpai;
YMETb HaXOAUTb MIPOU3BOHBIE
3JIEMEHTaPHBIX ¢byHKUUi, UCTIOJNIB3YSI
CIpPaBOYHBIC MaTepHaibl, HCCIEA0BAaTh B
npocTedmnx — choydasx — (QyHKOMH —~ Ha
MOHOTOHHOCTb, HaXOAWTh HauOONbLINE U
HauMEHbIINE 3HAYeHUs (QYHKLUM; CTPOUTH
rpauKd MHOTOWIEHOB C HCIOJIb30BaHHEM
anmapata = MaTeMaTH4YecKoro  aHaju3a;
NPUMEHSTh [POU3BOJHYIO IIPU PELICHUU
3ajady Ha [JBW)KEHHE; peIlaTh MPaKTUKO-
OpUEHTUPOBAHHBIC 3a/1a4d HAa HaWOOJbLINE
Y HaVMEHBUINE 3HA4YeHMs, Ha HaXOXJICHUE
MYTH, CKOPOCTH U YCKOPEHHUS;

- yMeTb  ONEpUPOBaTh  TOHATHIMHU:
JIBIDKEHHE B TMPOCTPAHCTBE, TOAOOHBIC
¢urypel B TPOCTPAHCTBE; HCIOIb30BATH

OTHOLUEHUE IUIOIIANEH MOBEPXHOCTEH U
00beMOB MOJOOHBIX (QUTYp TPU PEUICHUH
3a/1ay;

- YMETb BBIUMCISATH T'€OMETPUYECKUE
BEJMYMHBI (JUIMHA, YroJ, IUIOMaib, 00beM,
TUIOIIAIb MTOBEPXHOCTH), UCTIOJIB3YS

W3y4YeHHbIe (OPMYIIBI U METOJIBI




2. CTPYKTYPA U COAEP)KAHUE YYEBHOU JUCLUITJINHBI
2.1. O0beM TUCHUNJIMHBI U BUBI Y4eOHOH padoThI

Buna yueoHoii padoTbi

O0BeM 4acoB

O6beM 00pa3oBaTe/IbHOI MPOrpaMMbl Y4eOHOH TUCHUTITHHBI 324
B T.4. B (popMe NPaKTU4ECKOii MOATOTOBKHU

OcHoBHoOE cojiep:KaHHe 289
B TOM YHCJIE:

nexun (YpoKH) 133
MPAKTUYECKHUE 3aHATHS 152
CamocrosiTesibHas padora 19
Koncyabrauun 4
NuauBuayanbHbIH NPOEKT (HET) -
IIpomexyTouHas aTTecTanus (3k3ameHn) — 1,2 cemectp 16




2.2. TemaTH4YecKHi IJIaH U colepPKaHUeE TUCHUILTHHBI «MaTeMaTHKa

Coaepxxanue yaeOHOro MaTepuasa (0CHOBHOe M Po¢ecCHOHAILHO-OPHEHTHPOBAaHHOE), O0bem DopMupyembie
HaumeHoBaHMe pa3aesioB U TeM
JIa0opaToOpHbIe M NPAKTHYECKHE 3aHATUS 4acos KOMIIeTeHIUH
1 2 3 4
OcHoBHOe cojiep:kaHne
Pa3nen 1. [ToBTOpeHUe Kypca MaTeMAaTHKH OCHOBHOI IIKOJIBI 16
Tema 1.1 Coaep:xanue yueOHOTo MaTepuasa 2
Hess 1 3aga4un MaTeMaTHKH NpH | ba3oBbie 3HaHUS U YMEHUS IO MaTeMaTrKe B POECCHOHATFHON U B IOBCETHEBHOM EATETLHOCTH. 2
OCBOEHMHM CIIeHUAIBHOCTH
Tema 1.2 Conep:xanue yueOHOTo MaTepuasa 2
Yucaa u BBIYHC/ICHHUA. | JIeHCTBUS HAl MOJOXHUTENFHBIMU M OTPUIATEIBHBIMU YHCIaAMHU, OOBIKHOBEHHBIMH U JECATHIHBIMU 2
Beipaxkenusi u npeoOpa3oBaHust JIPOOSMHU.
[eiicTBus co creneHsaMu, (OpMYIIbl COKPAIIEHHOTO YMHOKCHHS.
Tema 1.3. Conep:xanue yueOHOT0 MaTepHuasa 2
I'eoMeTpusi HAa IOCKOCTH IIpakTu4yeckoe 3ansiTHe 2
Bupl mI0cKuX GUTYp U UX MUIOIIA/b. OK-01, OK-02,
[IpakTUKO-OpUEHTUPOBAHHBIE 33]]Ja4U B KypCe TEOMETPUM Ha MIIOCKOCTU OK-03, OK-04,
Tema 1.4 Copep:xanue yueGHOT0 MaTepuasia 2 OK-05, OK-06,
IIponeHTHBIC BLIYHCICHUS IIpakTHYeckoe 3aHATHE 2 OK-07
[TpocThie TPOLIEHTHI, pa3HbIe CIIOCOOI MX BEIYUCIIEHHSI. CII0KHBIE TPOIICHTHI
Tema 1.5 Conep:xanue y4eOHOTr0 MaTepuasia 2
YpaBHeHNA U HEPABEHCTBA IIpakTHyeckoe 3aHATHE 2
Jluneiinble, KBajpaTHbIE, APOOHO-TMHEWHBIC YPABHEHHS M HEPABSHCTBA
Tema 1.6 Conep:xanue y4eOHOTro0 MaTepuasia 4
Cucrembl YPABHEHHUI1 u | CrocoOBl pelieHus: CUCTeM JIMHEHHBIX ypaBHeHUH. [lonsTusa: Matpuna 2x2 u 3x3, onpenenurens 2
HEPABEHCTB MaTpulel. Meton 'aycca. CrucTteMbl HETMHENHBIX YypaBHEHHH. CHCTEMBI HEPABEHCTB
IIpakTHyeckoe 3aHsITHE 2
Tema 1.7 Coaepsxanue yue0OHOT0o MaTepHuajia 2
BxoaHo¥ KOHTPOJIL IIpakTHyeckoe 3ansiTHe 2

Brruncnenus u npeo6pa3013aHI/I>1. ypaBHeHI/IH 1 HCPABCHCTBA. FCOMeTpI/IH Ha IJIOCKOCTH




Kontponsnas padora

Paznen 2 [IpsiMble M IJIOCKOCTH B MPOCTPAHCTBE 18
Tema 2.1. Conep:xanue yueGHOro MaTepuasia 2
OcHoBHBIE nousaTus | llpeamer crtepeomerpun. OCHOBHBIE TOHATHA (TOYKa, NpsAMas, IUIOCKOCTh, MPOCTPAHCTBO). 2
crepeoMerpun. Pacnosioxkenne | OCHOBHBIE aKCHOMBI CTepeoMeTpuu. llepecekaromiuecs, mHapauleNbHbIE M CKPELIMBAIOLINECS
NPSIMBIX U NJI0CKOCTe#i npsmsie. [Tpu3Hak v cBOMCTBO CKpEMIMBAIOIUXCA NPSAMBIX. OCHOBHBIE TPOCTPAHCTBEHHBIE (PUTYPHIL.
Tema 2.2. Conep:xanue yueGHOro MaTepuaia 6
ITapannensHocTH npAMeIX, | [Tapamiensheie mpsiMass U mwiockocTs. Ompenenenue. [Ipusnak. CBoiicTBa (C I0Ka3aTeIbCTBOM). 2
npamoii U miockocTH, | [Mapamrensasie wockoctu. Onpenenenue. Ilpu3nak. CroicTBa (C JOKa3aTeasCTBOM). Terparap u
IJIOCKOCTeH ero osnemeHThl. [lapamenenumen u ero snemMeHThl. CBOHCTBa MPOTHBONONOXKHBIX TpaHed H

JuaroHaney napamuienenunena. Ilocrpoenne ceuennii. Pemenne 3anau.

IIpakTH4eckoe 3ansiTHE 4
Tema 2.3. IlepnenaukyjsipHoctsb | Coaep:kanue yueGHOro MaTepuasia 2
NpSAMBIX, NPAMOM M IJIOCKOCTH, | [lepnenaukynsapHsle npsMele. [lapannenbHbie npsMele, NEPIEHINKYIApPHbIE K MIIOCKOCTH. [Ipu3Hak 2
IUIOCKOCTEH MEPHEHANKYIAPHOCTH MPSMOM M IUIOCKOCTH. JlokaszaTtenbcTBO. IlepneHAuMKysip UM HaKJIOHHA.

[MepnennukynspHbie ockocTH. [Ipr3HaK NepneHIUKYISIPHOCTH TUIOCKOCTe!. Jloka3aTenbeTBo.

PaccrosiHus B ipocTpaHcTBE
Tema 2.4. Conep:xanue yueOHOT0 MaTepuasa 4
Teopema 0 Tpex v

Teopema o Tpex neprneHauKyspax. JlokazaTeabcTBO. YTod MEXILy NPSAMOM U MIIOCKOCTBIO. YTOI 2
TepHEHIKypax MEXY TNTOCKOCTSAMH

IIpakTH4eckoe 3aHsiTHE 2
Tema 2.5. Conep:xanue y4eOHOTro0 MaTepuasia 2
IMapanneabHsie, IIpakTH4eckoe 3aHsiTHE 2
nepneHIuKYJIsIpHbIe, AKcHOMBI cTepeoMeTpHr. [lepneHAuKyYIIpHOCTh TPSMON M TUIOCKOCTH, MapaluleIbHOCTh JIBYX
CKpellUBaolecs NpsiMble NPSAMBIX, NEPHEHIUKYISIPHBIX IUIOCKOCTH, NEPIICHUKYJIIPHOCTD TUIOCKOCTEH
Tema 2.6. Coaepsxanue yae0HOro MaTepHasa 2
Pemienune 3amau. Ilpamble u | [IpakTnyeckoe 3aHsATHE 2

IJIOCKOCTH B MMIPOCTPAHCTBE

PacnionoskeHue npsiMbIX U MJIOCKOCTEN B IPOCTpaHCTBE. [lepneHuKyIsspHOCTh U TapajlieIbHOCTh
MPSIMBIX U TUTOCKOCTEN. CKpennBaronIfecs mpsiMbie
KonTponbHas pabota

OK-01, OK-03,
OK-04, OK-07




Paznen 3. KoopanHaThl 1 BEeKTOPbI 14
Tema 3.1 Coaep:xanue yueOHOTo MaTepuasa 4
JlekapToBbl  KOOpPAMHATBI B | /lekapTOBHI KOOPAUHATHI B TpocTpancTie. [IpocTeiimme 3agaun B koopanHaTax. PaccrosiHue Mexy 2
MPOCTPAHCTBeE. PaccrosHue | nByMs TOUKaMu, KOOPAWHATHI CEPEAMHBI OTPE3Ka
MEALy ABYMH TOUKAMM. [ TipakTHYecKoe 3aHsITHE 2
KoopaunaTtsl cepequHbI 0Tpe3Ka
Tema 3.2 Conep:xanue yueGHOro MaTepuaia 4
BekTopbl B npocTpaHcTBe. Bekropel B mpoctpancTBe. ClloKeHHE W BBHIYUTAHUE BEKTOPOB. YMHOXCHHE BEKTOpa HAa YHCIIO. 2
Yron MexKIY BeKTopamu. | Kommnanapasie BekTopbl. CKaJsipHOE MPOU3BEICHHUE BEKTOPOB. PasnmoxkeHue BEKTOpa MO TpeM
CkansipHoe NPOM3BEICHHE | HCKOMIUIAaHAPHBIM BekTopaM. KoopaunHaTbl BeKTOpa, CKAlsPHOE TPOU3BEJCHHE BEKTOPOB B
BEKTOPOB KOOpJIMHATAX, YroJl MEXAy BEKTOPaMH, yrol MEXAy NPSIMOW U IJIOCKOCTBIO, Yrod MEXITy
TUIOCKOCTSIMU. Y paBHEHHE INTOCKOCTH. [ 'eoMeTpruieckuil CMBICIH onpenenuTens 2x2
OK-02, OK-03,
IIpakTu4yeckoe 3ansiTue 2 OK-04, OK-07
Tema 3.3 Conep:xanue y4eOHOro0 MaTepuasia 4
IIpakTHKO-OpHEHTHPOBAHHBIE IpakTnyeckoe 3ansiTue 4
3aa4u Ha KoopauHatHo# | KoopaunatHas minockocTh. Beraucienue paccTossHui U miolaael Ha miockocTu. KonudyecTBeHHBIC
MJIOCKOCTH pacueThb
Tema 3.4 Conep:xanue y4e0HOT0 MaTepHasa 2
Pemenue 3apad. Koopaunarel n | IlpakTudeckoe 3aHsiTHE 2
BEKTOPBI JexapToBbl KOOpJMHATHI B MpocTpaHcTBe. BekTopsl B mpocrpaHcTBe. ClIOKEHHE W BBIYMTAHHE
BEKTOPOB. YMHOKEHHE BeKkTopa Ha 4mcio. Kommuianapaele BekTopbl. CKalsipHOE MPOHM3BEICHHE
BEKTOPOB. Pa3nokeHWe BEKTOpa MO TPeM HEKOMIUIAaHAPHBIM BekTopam. [Ipocteifmuie 3aaadu B
KOOpaAuHaTax. KOOpZII/IHaTBI BCKTOpa, pacCTOAHHUC MCXKIAY TOYKaMHM, KOOPAWHATBI CEPCIAUHBI
0Tpe3Ka, CKaJsIpHOE TPOU3BEJICHNE BEKTOPOB B KOOPIMHATAX, YTOJI MEXK/Y BEKTOPAMHU, YTOJI MEXKITY
NPSMOM U MJIOCKOCTBIO, YOI MEXTY TIOCKOCTSIMH
KontponbeHas pabota
Pa3znen 4. OcnoBbl TpuronoMerpuu. Tpuronomerpuyeckue GyHKuun 37 OK-01, OK-02,
Tema 4.1 Coaep:xanue yueOHOTo MaTepuasa 4 OK-03, OK-04,




Tpuronomerpudeckue (GyHKUHH
NMPOU3BOJBHOIO0 yIJIa, YHCJA.
Pagnannas u rpaaycHas Mepa

Pamnannas mepa yrma. IloBopoT Toukm BOKpYr Haudama koopauHar. OmperneneHHe CHHyca,
KOCHHYyCa, TaHI€HCa M KOTaHTeHca. 3HAaKW CHHYca, KOCHHyca, TaHI€HCa W KOTaHIeHca 10
YETBEPTSIM. 3aBUCUMOCTh MEXKAY CUHYCOM, KOCHHYCOM, TAHT€HCOM U KOTAaH[€HCOM OJIHOTO U TOTO

yria Ke yriia

TpaKkTHYECKOe 3aHATHE 2
Tema 4.2 Coaep:xanue yue0OHOTro MaTepuajia 4
OcHoBHBIE TPUTOHOMeTpHYecKHe | Tpuronomerpuyeckue ToxaecTBa. CHHYC, KOCHHYC, TAHT€HC M KOTAHT'€HC YTJIOB 0 U - 0. DopMyIisl 2
TOKIeCTBA. NPUBEICHUS
®opmyJibl NPUBEAEHUS IpakTnyeckoe 3ansiTue 2
Tema 4.3 Coaepsxanue yueOHOro MaTepuasia 6
Cunyc, KOCHHYC, TaHIT'eHC cyMMbI | CymMMa M pa3HOCTh cuHycoB. CyMMa M pa3HOCTh KOocuHYcoB. CHHYC W KOCHHYC JBOWHOTO YTJa. 2
U Pa3HOCTH JABYX YIJIOB ®opmynel TOJIOBUHHOTO yrina. lIpeoOpa3zoBaHusi CyMMbl TPUTOHOMETPHUYECKHX (QYHKUIUH B
CHHyC M KOCHHYC [BOIHOIO | IpOM3BEJCHHE WM TPOU3BEACHUS B CyMMYy. BbIpakeHHEe TpUTOHOMETpHUYECKHX (YHKIUH dYepe3
yraa. @opmyJbl NOJOBHMHHOIO | TAHTEHC TOJIOBMHHOIO apryMeHTa. [IpeoOpa3oBaHusi MPOCTEHINMUX  TPUTOHOMETPHUYECCKUX
yria BBIPAKEHUM

IIpakTu4eckoe 3aHsiTHE 4
Tema 4.4 Conep:xanue y4eOHOro0 MaTepuasia 2
DyHKIUH, HX cBoiicTBa. | O0acTs ompeaeNneHNs 1 MHOXKECTBO 3Ha4eHNH (pyHKINH. YETHOCTH, HEYETHOCTD, IEPUOTUIHOCTD 2
Cnoco0sb1 3axanus GyHKIMiA ¢bynkuuii. Cnoco0Osl 3aganus QyHKIUHA
Tema 4.5 Conep:xanue y4eOHOTro0 MaTepuasia 2
Tpuronomerpuyeckue Gpynkuud, | Odnacte omnpenesneHHs W MHOXECTBO 3HAYCHHH TPUTOHOMETpHUYEeCKHX (QYyHKIUH. YETHOCTH, 2
UX CBOIiCTBa M rpaduKH HEYETHOCTb, IEPUOANIHOCTh TPUrOHOMETpHUYeCcKUX (pyHkunid. CBoicTBa U rpaduKku QyHKIUNA y =

COS X, y =sin x, y =tg X, y = ctg x.
Tema 4.6 Conep:xanue y4eOHOTro0 MaTepuasia 2
IIpeodpa3oBanue rpaguxoB | [IpakTuyeckoe 3aHsATHE 2
TpPUroHOMeTpHYecKHX QyHKIuH | CxxaTHe U pacTshKeHUE TPaQUKOB TPUTOHOMETPUIECKUX (PYHKITHIA.

IIpeoGpa3zoBanue rpad kOB TPUTOHOMETPHUUECKUX (PYHKIIUHA
Tema 4.7 Coaepsxanue yueOHOro MaTepuaia 2
Omnucanne  npousBoacTBeHHBIX | IIpakTHYecKOe 3aHSATHE 2
NpPoLEeCCOB c nomouibio | Mcrons3oBanne CBOMCTB TPUTOHOMETPHUYECKHUX (DYHKIUH B PO ECCHOHANBHBIX 33/1a4aX

rpagukos GpyHkumii

OK-05, OK-06,
OK-07




Tema 4.8 Conep:xaHue y4e0HOT0 MaTepuasia 2
O0paTtHble TpUroHomMerpuyeckue | OOparHbie TpUTOHOMETpUIECKUe GYHKIUH. MIX cBoiicTBa U rpaduku 2
bynxuun
Tema 4.9 Tpuronomerpuueckne | Coaep:kaHue yueOGHOTro MaTepuasia 6
YpPaBHEHMSI U HEPABEHCTBA YpaBHeHHe cos X = a. YpaBHeHHe sin X = a. YpaBHeHHe tg X = a, ctg X = a. Pemenue 2
TPUTOHOMETPHYECKUX yPABHEHHII OCHOBHBIX THIIOB: IPOCTEHIINE TPUTOHOMETPHUYECKHE
YpaBHEHHMS, CBOJIINECS K KBaJAPATHBIM, PeIIacMbIe Pa3lIoKEHNEM HAa MHOXKHTEIH, OJHOPOIHBIC.
[Ipocreiimne TpUTOHOMETPUYECKHIE HEPABECHCTBA
IIpakTu4yeckoe 3ansiTue 4
Tema 4.10 Conep:xanue yueGHOro MaTepuasia 3
CucremMbl TpuroHomMerpuyeckux | CHCTEMbI IPOCTEHITMX TPUTOHOMETPUUCCKUX YPABHEHHH 3
YpaBHeHMil
Tema 4.11 Conep:xanue yueOHOT0 MaTepuasa 4
Pemenne 3ajady, ocHOBBI | ITpakTHYecKoe 3aHATHE 2
TPUTOHOMETPHUH. [IpeoOpa3oBaHne TPUTOHOMETPHUYECKUX BBIpAKEHHUH. Perienne TpuronoMeTpiudeckux ypaBHEHUH U
Tpuronomerpuyeckue PyHKUUU | HEPABCHCTB B TOM YHCJIC C HCIOJIh30BAHHUEM CBOWCTB (DYHKIIHH.
KonTtponbsHas pabota
CamocTrosiTenbHasi pagoTa 2
Pemenne TpuroHOMeTpHUUECKUX YPaBHEHUI U HEPABEHCTB B TOM YHUCIIE C HCIOJIB30BaHHEM CBOWCTB
GbyHKIHH.
Paznen 5. KommiiekcHblie yncia 6 OK-01, OK-02,
Tema 5.1 Coaepsxanue yae0HOro MaTepuaia 4 OK-03, OK-04,
KoMIuiekcHbIe Ynciia [Monstne KoMmIuekcHOro 4mcia. CONpsKEHHbIE KOMIUIEKCHBIE 4YMCNIA, MOIYJIb M apryMeHT 2 OK-05, OK-06,
KOMIUIGKCHOro  ymcima.  dopmMa  3amucM  KOMIUIEKCHOTO — 4Yucia  (reoMeTpuyeckas, OK-07
TPUTOHOMETpHUYECKas, anredpanyeckas). ApupMeTniecKue AeHCTBHS ¢ KOMIUIEKCHBIMH YHCIIAMU
IIpakTnyeckoe 3ansiTue 2
Tema 5.2 Coaepsxanue yueOHOTro MaTepuasa 2 OK-01, OK-02,
Ipumenenne KOMILTEKCHBIX OK-03, OK-04,
wcen IIpakTnyeckoe 3ansiTue BhIMonHeHHe pacdyeToB ¢ MOMOIIBIO KOMIUIEKCHBIX ducell. [Iprmepbl 2 OK-05, OK-06,

HCIIOJIB30BaHNA KOMIIJICKCHBIX YHCEI

OK-07




Paznen 6. IlpousBoaHas pyHKIUM, €€ NPUMEHEHHE 36
Tema 6.1 Conep:xanue yueGHOro MaTepuaia 2
IMonsiTue MPOU3BOTHOM. — v
OmnpeneneHne 4YHCIOBOW MOCIEIOBATENFHOCTH M CIOCOObI ee 3amaHus. CBOWCTBA YHCIIOBBIX 2
DopMy.JIbI H npaBWJia .
nocienosatenpHocTed.  OmnpezeneHne Mpenesia I0CIeN0BATEIIbHOCTH. BhIUnciIeHne IpenenoB
auddepeHuMpoBaHUA N
nocienoBatensHocTeld. Ilpemen ¢ynkumm Ha OeckoHeuHocTH. I[lpemen ¢yHKIMH B TOUKe.
[Tpupamenune aprymenTa. [lpupamenue GpyHkuun. 3agadu, MpUBOISAIINE K TOHSITHIO TPOU3BOIHOM.
OmnpenesneHue NpOU3BOAHON. AJITOPUTM OTBICKaHHS IIPOU3BOIHOM
Tema 6.2 Coaepsxanue yueOHOro MaTepuasa 4
IIpousBoaHble CyMMbl, Pa3HOCTH
y ’ ®Dopmynst muddepennnposanus. [IpaBuna quddepenimpopanus 2
NPOU3BeIeHHsI, YACTHOTO
IIpakTnyeckoe 3ansiTue 2
Tema 6.3 Conep:xanue yueOHOTo MaTepuasa 6
IIpousBoaHkbIe S =
.. | Ompenenenue cnoxnoit ¢yHkuuu. IlponsBognas Tpuronomerpuueckux QyHKimid. IIpomsBognas 4
TPUTOHOMETPUYECKHX (PYHKIMIA. .
. | crmoxxHOHU pyHKIMH
IIpouseonnas CJIOKHOH
IIpakTu4eckoe 3aHsiTHE 2
bynxuun
Tema 6.4 Conep:xanue yueOHOT0 MaTepuasa 2
IlonsiTHE 0  HeNpepLIBHOCTH = = =
[Monstne wHempepsiBHOW — (yHkimu. CpoiictBa  HempepbiBHOW — QyHKIMU. CBS3b  MEXIY 2
(pynkuuu. MeToa HHTEPBATIOB
HENPEePHIBHOCTHIO U AupdepeHpyeMocTsio GYHKIMN B TOUKE. AJTOPUTM PELICHHs] HEPaBEHCTB
METOI0M HHTEPBAJIOB
Tema 6.5 Conep:xanue y4eOHOTr0 MaTepuasia 4
I'eomerpuueckuii U pusnUecKuii = = = v
N I'eomeTpryecKkuii CMbICT IPOU3BOAHON (PYHKIMK — YIIIOBOM KO3 (GHUIMEHT KacaTelbHOH K rpaguKy 2
CMBICJI POU3BOTHOI .
P GyHKIMM B TOYKe. YpaBHEHHE KacaTelbHOH K Tpaduky (GYHKIUH. AJNTOPUTM COCTABICHHS
ypaBHEHHs KacaTelbHOH K rpaduky dyHkimn Y=f(X)
TIpaKkTHYECKOe 3aHATHE 2
Tema 6.6 Conep:xanue y4eOHOT0 MaTepuasia 2
DuznyecKkuii CMBICJI
N IpakTHYecKoe 3aHsTHE 2
MPOU3BOTHOI B

dusnueckuit (MexaHH‘{CCKHﬁ) CMBICJI HpOH3BOI[HOfI — MI'HOBCHHAA CKOPOCTb B MOMCHT BPEMCHU t:

OK-01, OK-02,

OK-03, OK-04,

OK-05, OK-06,
OK-07




l'lpO(l)eCCHOHa.]'lele 3aJgavyax

v==_S'(t)

Tema 6.7 Conep:xanue yueOHOTo MaTepuasa 4
MonoronHocTh pyHKknmnu. Touxn
Bospactanne u yOpiBaHWe (YHKIHH, COOTBETCTBHE BO3PACTaHUS M YOBIBaHUS (YHKIHH 3HAKY 2
IKCTPeMyMa . N .
y npou3BoAHol. [loHATME TPOM3BOAHON BBICHIIETO MOPSAKA, COOTBETCTBHE 3HaKa BTOPOU
MPOM3BOJHON BBIMTYKJIOCTH (BOTHYTOCTH) (YHKLIMHU Ha OTpe3Ke. 3aaud Ha MAaKCUMYM U MUHHMYM.
[lonATHE aCUMITOTHI, COCOOBI UX OINIpENeNeHUs. AJITOPUTM UCCIIEAOBAaHUS QYHKIMH U TIOCTPOCHUS
ee rpaduka ¢ moMoIIbI0 MPOU3BOIHON. [[poOHO-TUHEHHAS (hYHKITUS
IIpakTu4yeckoe 3ansiTue 2
Tema 6.8 Conep:xanue yueGHOro MaTepuaia 4
HccnenoBanue yHxkumii 1
Hccnenoanue GyHKIUU HAa MOHOTOHHOCTD U .
nocrpoeHue rpa¢gpukos a bynxu MOCTPOEHHE Ipadrkon 2
IpakTnyeckoe 3ansiTue 2
Tema 69 HaubGonbmee w | Conep:kaHue y4eOHOT0 MaTepHuajia 2
HauMeHblIee 3HAYeHUs PYHKIMH - —
Haxoxxnenue HamOONbIIero ¥ HAWMMEHBIIETO 3HAUYCHWH (YHKIMHA, [OCTPOCHHE TpaduKoB 2
MHOTOYJICHOB C CIIOJIb30BaHNEM anlapara MaTeMaTHYECKOT0 aHaIn3a
Tema 6.10 Conep:xanue yueOHOTo MaTepuasa 4
Haxo:xnenue ONTHMAJTBLHOTO
IIpakTnyeckoe 3ansiTue 4
pe3yJabTara c MOMOLIbI0
. Haunmensbiee n HaubosnbIiee 3HaYeHue QyHKIMN
NMPOM3BOJAHOI B MNPAKTHYECKHX
3agayax
Tema 6.11 Coaepsxanue yae0HOro MaTepuaia 2
Pemienue 3agau. IlpousBoanas
IIpakTH4eckoe 3aHsiTHE 2
(pyHkuuu, ee npuMeHeHue N N
®opmynel 1 npaBuiia auddepenposanus. McecnenoBanne QyHKIUH ¢ MOMOIIBIO MPOU3BOIAHOM.
HawubOonbiee n HanMeHblee 3HaueHus QyHKIIUU
KontponbHas pabora
Pa3gen 7. MHOTorpaHHHMKH M TeJIa BpalleHUst 42 OK-01, OK-02,
OK-03, OK-04,
Tema 7.1 Coaepsxanue yueOHOro MaTepuaia 2

OK-05, OK-06,




Bepumnbl, pedpa, rpanu | [lonsarue MHororpaHHuka. Ero snemeHTH: BepmmHBL, pebpa, rpanu. [uaronans. Ceuenue. 2
MHOTOIPAHHUKA BrInykiible U HEBBITYKIIbIE MHOTOTPAHHUKN
Tema 7.2 Conep:xanue yueGHOro MaTepuajia 2
IIpuzma, ee cocraBJsoUIKeE,

[Tonsite npusmel. Ee ocHoBaHus u OokoBbie TpaHu. Bricota mpusmbl. Ilpsimas u HakmoHHas 2
ceyenue. IIpsimass m npaBujabLHas

npusma. [IpaBunbHas npusma. Ee ceuenue
NMPU3MBI
Tema 7.3 Coxaepsxanue yueOHOro MaTepuasia 2
Hapanaenenunen, kyo. Ceuenne =

[lapannemenumen, CBOWCTBa MPSAMOYTOJIBHOTO — Mapamienenmiena, Ky0. Cedenme KyOa, 2
Ky0a, mapajnjesenumnena

napajuiesienunena
Tema 7.4 Conep:xanue y4eOHOIro0 MaTepuasia 2
Iupamuna, ee cocrapisIoLINeE,

IMupamuna u ee anemenTsl. Ceuenne nupamuabl. [IpaBunbHas nupaMuga. Y ceueHHas mupamMuia 2
ceyeHue. IIpaBuiabHas
nupamMujaa. Yceuyennas
nupaMmuaa
Tema 7.5 Conep:xanue yueOHOTo MaTepuasa 2
BokoBasi u no/1Hasi NOBEPXHOCTH - -

[Tnomanb OOKOBOW ¥ TIOTHOM TOBEPXHOCTH MPU3MBI, TUPAMHIIBI 2
NPU3Mbl, IHPAMUABI
Tema 7.6 Conep:xaHue y4edOHOT0 MaTepHuajia 2
Cummertpust B KyoOe, -

CuMmMeTpust OTHOCHTEIFHO TOYKH, MPSIMOM, MiockocTd. CuMMeTpus B KyOe, mapajuieNenurmee, 2
napaJjuieJjenumnesne, npusme,

npu3Me, IupaMuie
nupamMuje
Tema 7.7 Coaepsxanue yae0HOro MaTepuaia 4
IIpumepn1 CHUMMeTpHH B

IIpakTH4eckoe 3aHsiTHE 4
npodeccun

CummeTpus B IPUPOAE, APXUTEKTYPE, TEXHHUKE, B OBITY
Tema 7.8 Coaepsxanue yae0HOro MaTepuaia 2
IIpaBuibHbIE  MHOTOrPAaHHMKH,

N IIpakTH4eckoe 3aHsiTHE 2

UX CBOliCTBa .

TTonsarue MIPaBUJIBHOT'O MHOI'OI'paHHHUKA. CBoiicTBa MpaBUJIBHBIX MHOI'OI'PAHHUKOB
Tema 7.9 Conep:xanue y4e0HOTro0 MaTepuajia 2
Hunaunap, ero cocTabJsiioIIHe.

Humuaap m ero snmemenTtsl. CeueHne nuiuHApa (MapauieIbHOE OCHOBAHUIO M OCH). Pa3BepTka 2

Cevenne nMIMHAPA

OK-07




HUIIMHApA

Tema 7.10 Conep:xanue yueOHOTo MaTepuasa 4
Konye, ero cocrasiasiiomue.

Konyc u ero smementsl. CeueHne KoHyca (mapajuiebHOE OCHOBAaHUIO W IPOXOJsfIIee uepe3 2
CeueHue KoHYyca

BEpINNHY ), KOHUYECKHEe cedeHwsl. Pa3BepTka KoHyca

IIpakTu4yeckoe 3ansiTue 2
Tema 7.11 Coaepsxanue yueOHOro MaTepuasa 2
Yceuennslii  konyc. CeueHue -

Yceuennsrit koHyc. Ero o6pa3zyromas u Beicota. CeueHre yCedeHHOTO KOHyca 2
yCe4ueHHOr0 KOHyca
Tema 7.12 Conep:xanue yueGHOro MaTepuasia 2
Iap u cdepa, nx ceuenust

’ [ap u chepa. Bzaumuoe pacrnonoxenue chepsl U mwiockoctu. CeueHue 1mapa, chepbl 2

Tema 7.13 Conep:xanue yueOHOTo MaTepuasa 4
IHonsitue 00 o0beMe TeJa.

[Nonsitue 06 o0beMe Tena. O0beM Kyda U PsIMOYTOJIbHOTO Napajuieienuneaa. O0beM MpU3MbI | 2
OTHomeHHe 00HeMOB TMOJOOHBIX N

mwmHApa. OTHOIIEHHE OOBEMOB IMOAOOHBIX Tell. |'eoMeTpUdecKuil CMBICT OmpenenuTens 3-To
Tea

TopsiIKa

IIpakTnyeckoe 3ansiTue
Tema 7.14 Conep:xanue y4eOHOTr0 MaTepuasia 2
O0neMbI ) IJIOIAIH —

. O06bemMbl mupaMup! 1 KoHyca. O0beM mapa. [Inomaan moBepxHOCTEH TEI 2

MOBEPXHOCTEH TeJ
Tema 7.15 Coaepsxanue yae0HOro MaTepuaia 2
KoMOuHanmu MHOTOrpaHHHKOB

IIpakTnyeckoe 3ansiTue 2
U TeJ1 BpalleHust

KomOuHanmm reoMeTpuuecKux Tei
Tema 7.16 Conep:xaHue y4eOHOTro MaTepuasia 6
I'eomeTpnueckne  KOMOMHALMM

IIpakTH4eckoe 3aHsiTHE 4
Ha NMpaKTHKe N

Hcnonn3oBanue KOM6I/IHaHI/II/I MHOI'OI'PaHHHUKOB M TECJI BpPAII€CHUA B HPAKTUKO-OPUCHTHUPOBAHHBIX

3a7a4ax
Tema 7.17 Conep:xanue y4eOHOT0 MaTepuasia 2




Pemenue 3apay. | CamocrosiTeibHasi padoTa 4
MHororpaHHUKH " Teaa | OOBbEMBI ¥ IUTOIAIU TOBEPXHOCTH MHOTOTPAHHUKOB M TEJ BpallCHUsI
BpalleHus
Paznen 8. IlepBooOpa3nasi pyHKI UM, ee IPUMEHEHUE 12
Tema 8.1 Conep:xanue yueGHOro MaTepuasia 2
IlepBooOpa3nas ynxuuu. —
3amaya 0 BOCCTAaHOBJICHHH 3aKOHA JIBIKEHHS IO W3BECTHOW cKopocTH. [loHATHE MHTErprupoBaHus. 2
IIpaBuia HAXO0KICHUS .
epBoOGPa3 O3HakOMJIEHHE C TIOHATHEM WHTeTpajia u nepBoodpasznoit mis ¢pyaknmn y=f(x). Pemmenne 3amay Ha
nepB HBIX N N . .
CBSI3b MEPBOOOPA3HONW M e¢ MPOHM3BOAHOM, BBHIYMCICHHE NEpBOOOPAa3HOM AN JaHHOW (QYHKIHH.
Tabmuma ¢opMyn s  HaxOXIeHHS TepBOOOpasHBIX. l3ydeHwe TmpaBumiia BBIYHACICHUS
NepBOOOpa3HOI
Tema 8.2 Conep:xanue yueOHOTo MaTepuasa 2
Inomwans KPHUBOJIMHEHOi
IIpakTu4eckoe 3aHsiTHE 2
Tpaneuuu. Popmysa HorotoHna —
TTeii6 3amauyn, TPUBOASAIIME K TOHATHIO ONPENENIEHHOTO0 WHTErpaja — O BBIYUCICHUU IUIOMAAN
eiioHuIA . . .
KPUBOIIMHEHHON Tpamenuu, O TepeMenieHnd Todku. lloHATHe ompeaen€éHHOro WHTEerpaia. OK-01, OK-02,
I'eomeTpuyeckuii W (QU3NUESCKUN CMBICT ONpeAeiacHHOro uHrerpana. ®opmyna HproToHa— OK-03, OK-04,
JleiiOuuia OK-05, OK-06,
Tema 8.3 Conep:xanue yueOHOT0 MaTepuasa 2 OK-07
HeonpeneseHHblit "
. [lonsiTre HeoTpeIeIEHHOTO HHTETpaja 2
onpeeieHHbIii HHTErPaJibl
Tema 8.4 Coaepsxanue yae0HOro MaTepuaia 2
Iousitue 00  ompeaeleHHOM -
I'eomeTpryeckuii CMBICI ONIPENETICHHOTO HHTETpajla 2
HHTerpase KakK JIOIIAAN
KPUBOJMHEHHO! Tpaneuuu
Tema 8.5 Conep:xanue y4eOHOTro0 MaTepuasia 2
OnpegeneHHblii  MHTErpanl B
TIpaKkTHYECKOe 3aHATHE 2
JKU3HH . o
I'eoMeTpuueckuii cMbICI orpeneieHHoro uarerpaia. ®opmyina Hertorona - JleiiOuua.
Pemenne 3a7a4 Ha IpUMEHCHUE UHTETpaIa 1JIs1 BBIYUCIICHUA (1)I/IBI/IT-IGCKI/IX BCJIMYHUH U Hnomaneﬁ
Tema 8.6 Coaepsxanue yueOHOro MaTepuaia 2




Pemenne 3axau. IlepBoodpasnan | [IpakTnueckoe 3ansitne IlepBooOpasHas dynkuuu. [IpaBuia HaxoxaeHUs MepBooOpasHbIX. Ee 2
(pyHkuuHu, ee npUMeHeHHe NPUMEHEHHUE
Konrponbras pabota
Pa3nen 9. Crenenu u kopHu. CtenenHasi GpyHKIusi 18
Tema 9.1 Coaep:xanue yueOHOTo MaTepuasa 4
Crenennas bynxuus, ee . — - —
CBOICTBA I[onsTie KOpHS N-0if cTemeHu U3 AelcTBUTENbHOTO umcia. DyHkimHM y ="/X uX cBoiicTa u 2
rpa¢uku. CBoiicTBa KOpHs N-0i CTEIICHH
TpaKkTHYECKOe 3aHATHE 2
Tema 9.2 Conep:xanue y4e0HOT0 MaTepHasa 4
IIpeoOpa3oBaHue BbIpasKeHHUI ¢ =
. [TpeoOpaszoBanue HPpaALMOHATBHBIX BBIPAKEHUH 2
KOPHSIMH N-0¥ cTeneHU
IpakTnyeckoe 3ansiTue 2
Tema 9.3 Conep:xanue yueOHOTo MaTepuasa 2 OK-01, OK-02,
CaoiicTBa CTeneHu c — OK-03, OK-04,
[TonsiTHe cTemeHu C JIOOBIM pallMOHaTIBHBIM MoKa3aTenaeM. CTeneHHble GYHKIUH, UX CBOMCTBA U 2 0K-05. OK-07
PaLMOHAJIbHBIM u -05, Ok~
N rpadukn
AelicTBUTEIbHBIM MOKA3aTesIMH
Tema 9.4 Conep:xanue y4eOHOro MaTepuasia 6
Pemenue HPPALMOHAJIbHBIX -
. PaBHOCHIIBHOCTB MPPALMOHAIBHBIX YPABHEHUH U HEPABEHCTB. METOABI UX PELICHHUS. 4
YPaBHEHMI1 M HEPaBEHCTB
IIpakTH4eckoe 3aHsiTHE 2
PeleHne uppaliuoHaIbHbBIX YPaBHEHUN U HEPABEHCTB
Tema 9.5 Coaepsxanue yae0HOro MaTepHasa 2
Crenenn u kopHu. CreneHHas
@ IIpakTnyeckoe 3ansiTue 2
HKIHS . . .
¥ Onpenenenue creneHHONW QyHKIuH. Vcrmons3oBaHWe ee CBOMCTB NpH pEllICHHH YpPaBHEHWH U
HEPaBEHCTB
KonTponbHas pabota
Pa3nen 10. [loka3zaTeabHasi pyHKIUA 20
OK-01, OK-02,
Tema 10.1 Copep:xaHue yueOHOTro MaTepuasia 4 OK-03, OK-04,




Moka3arenbHass  ¢yHknus, ee | CTeneHb C IPOU3BOJIBHBIM  JICHCTBUTENBHBIM MOKazaTeneM. OmpeneneHue MOKa3aTebHON 2 OK-05, OK-07
cBoiicTBa ¢byHKIUH, ee cBOMCTBA U TpaduK. 3HAKOMCTBO C MPUMEHEHUEM MTOKa3aTelbHON QyHKINH. Pemenue
MOKa3aTeNbHBIX YpaBHEHUH (PYHKIMOHATBHO-TPaUIECKUM METOAOM
TIpaKkTHYECKOe 3aHATHE 2
Tema 10.2 Conep:xanue yueGHOro MaTepuasia 6
Pemienne MOKAa3aTeJbHBIX - -
. Pemenne mokaszaTenbHBIX YpaBHEHMH METOJOM YpaBHHBAaHHUS IOKa3aTejeld, METOJAOM BBEICHHUS 4
YPaBHEHHUIi U HePABEHCTB . .
HOBOM  TepeMeHHOH, (yHKIMOHaTbHO-rpaduuecknM  MeTofoM. PemeHwe  IoKasaTeNbHBIX
HEpPaBEHCTB
TIpaKkTHYECKOe 3aHATHE 2
Tema 10.3 Conepxanue yueOHOTO MaTepuaa 2
Cucrembl MOKAa3aTeJIbHBIX
. IpakTnyeckoe 3ansiTue 2
yYpPaBHeHMid .
Pemenne cucteM rmokasaTeabHBIX ypaBHEHHI
Tema 10.4 Conep:xanue y4e0HOT0 MaTepHasa 4
Pemenue 3agay. IlokazarenbHast
o CamocTrosiTenbHasi padoTa 4
HKIUS . .
y Pemenne moka3aTenbHBIX YpaBHEHHH METOIOM YpaBHHBAHHUS MOKa3zaTeleld W METOJOM BBEICHHS
HOBO nmepeMeHHOH. PellieHne mokas3aTeabHbIX HEPaBEHCTB
Paznen 11. Jlorapugmsl. Jlorapudgmudeckass pyHknmus 25
Tema 11.1 Conep:xanue y4eOHOTr0 MaTepuasia 4
Jlorapudm uyucna. JlecsaTUYHBIH - -
N Jlorapudm uucna. JlecITHYHBIN 1 HATYpAILHBIN JIOTapH(MBI, YACIIO € 2
U HATypajJbHbIH JOrapumsl, OK-01. OK-02
i) L
YHCJIO € IIpakTuyeckoe 3ansiTHE 2 OK-03, OK-04
i) L
Tema 11.2 Conep:xanue y4eOHOTr0 MaTepuasia 4 OK-05, OK-07
CaoiicTBa Jgorapu¢mos.
CgoticTra jorapugmos. Oneparius jorapupMUPOBaHUS. 2
Onepauust JorapupMupoBaHus
TIpaKkTHYeCKOoe 3aHATHE 2
Tema 11.3 Coaepsxanue yueOHOro MaTepuaia 4




Jlorapudgmuyeckas pyHnkius, ee | Jlorapupmudeckas QyHKIMS U ee CBOHCTBA 2
cBOJicTBA
IIpakTu4yeckoe 3ansiTue 2
Tema 11.4 Coxaepsxanue yueOHOro MaTepuasa 8
Pemenne JorapupmMu4ecKux
. [Tonsitre norapudmuueckoro ypaBHenus. Omepauusi NOTEHIMPOBaHMSA. TpH OCHOBHBIX METOJA 4
YPaBHEHUIi 1 HEPABEHCTB N .
pelreHus JTorapupMUIEeCKUX YpaBHEHUH: (yHKIIMOHAIBHO-Tpa(pdecKnuii, METOI TOTEHIIUPOBAHMUS,
METO/1 BBEACHHUS HOBOH nepeMeHHo. JlorapudmMuueckie HepaBeHCTBA
IIpakTHyecKoe 3aHsITHE 4
Tema 11.5 Conep:xanue yueOHOTo MaTepHuasa 2
Cucremsl JiorapupMuuecKux
. IIpakTnyeckoe 3ansiTue 2
ypaBHeHHii . .
ANTOPUTM pElICHUs] CUCTEMBl YpaBHEHH. PaBHOCHIBHOCTH JIOTapu(MHUUECKUX YPaBHCHHN M
HEPaBEHCTB
Tema 11.6 Conep:xanue y4e0HOT0 MaTepHasa 2
Jlorapugmbsl B mpupoae u
IIpakTu4eckoe 3aHsiTHE 2
TeXHHKe .
[Tpumenenue norapudma. Jlorapupmudeckas crupanis B ipuponae. Ee maremaTnueckne cBoiicTBa
Tema 11.7 Conep:xanue y4eOHOIr0 MaTepuasia 2
Pewenue 3agau.  Jlorapugmsl.
IIpakTnyeckoe 3ansiTue 2
Jlorapudpmuyeckast pyHxkuus . .
Jlorapudmuyeckas GyHKIus. Penrenne mpocTedmmx JorapuMHIeCKuX ypaBHEHHI
KonTponbsHas pabora
Pa3znen 12. MHuoxkecTBa. J1eMeHTHI Teopuu rpagoB 14 OK-01, OK-02,
T 21 C c 5 OK-03, OK-04,
ema 12. oJep:KaHUe Y4eOHOT0 MaTepHaJa
P y P OK-05, OK-07
MHuoxkecTBa
[Tonsitue muoxectsa. [logmHokecTBO. Onepaiuy ¢ MHOKECTBAMH 2
Tema 12.2 Conep:xanue y4eOHOTr0 MaTepuasia 2
Onepaunu ¢ MHOKeCTBAMH
IIpakTHYecKoe 3aHsATHE: 2
Omnepaunu ¢ MHOKECTBaMu. PelieHre npuKiIagHbIxX 3a1a4y
Tema 12.3 Conep:xanue y4eOHOT0 MaTepuasia 4




I'pagui [onsTtue rpada. CBsa3HBIN rpad, AepeBo, HUKI Ipad Ha IITOCKOCTH 2
IIpakTu4yeckoe 3ansiTue 2
Tema 12.4 Copeprkanne y1eOHOTO MaTepraa 5
Pemenue 3amay. MHoOXkecTBa,
TIpaKkTHYECKOe 3aHATHE 2
I'padbl u X npumMeHeHue .
Onepanuu ¢ MHOXecTBamu. ONUcaHne peabHBIX CUTYalUi ¢ TOMOIIBIO MHOXeECTB. [IprMeHeHne
rpadoB k pemeHuro 3a1a4
Kontponbshas padota
CamocrosiTeJbHas padoTa: 3
Pewenue 3agau
Pa3nen 13. DyieMeHTHI KOMOMHATOPUKH, CTATUCTHKH U TEOPUH BEPOSITHOCTEI 26
Tema 13.1 Conep:xanue y4e0HOT0 MaTepHasa 4
OcHoBHBIE TOHSATHSI
KOMGHHATOPHKH [TepecTaHOBKH, pa3MEICHHUS, COUCTAHHS. 4
Tema 13.2 Conep:xanue y4e0HOT0 MaTepHasa 4
CoObITHE, BEPOSAATHOCTH —
CoBMecCTHBIC ¥ HECOBMECTHBIC COOBITHS. TeopeMbl O BEPOSTHOCTH CYMMBI COOBITHH. YCIOBHAS 4
coObITHS. Caoxenue 1
- BCPOATHOCTD. 3aBUCHMBIE U HE3aBHCHUMbIE CO6I)ITI/ISI. TeOpCMBI O BCPOATHOCTU IPOU3BCACHUA
YMHOKeHHe BEPOSITHOCTEN -
COOBITHH. OK-01, OK-02,
Tema 13.3 Conep:xanue y4eOHOro MaTepuasia 4 OK-03, OK-04,
BepositHocTh B K-05, OK-07
P IpakTuyeckoe 3ansiTue: 4 0 0
npodgeccuoHAIBHBIX 3aa49aX . .
OTHOCHTENIbHAS YacTOTa COOBITHS, CBOMCTBO €€ yCTOWYMBOCTH. CTaTUCTUYECKOE OMpEeiCHHE
BeposiTHOCTU. OTIeHKa BEPOSITHOCTH COOBITHS
Tema 13.4 Conep:xanue y4eOHOTro0 MaTepuasia 4
JAuckpernast ciay4yaiHas
IIpakTHYecKoe 3aHsATHE: 4
BeJIMYMHA, 3aK0H ee . . o .
BI/IJIBI CJIy4YanHBIX BCJIMYNH. OHpe)leneHHe JUCKPETHOU ClIydannHOU BCIIMYHHBI. 3akoH
acrpeneaeHus . N
pactp pacrpeieNieHus TUCKPETHOM cityyaliHOM BeJIMUrHbL. Ee 4iCIIoBbIe XapaKTepUCTUKU
Tema 13.5 Conep:xanue y4eOHOTro MaTepuasia 4
3agaun MaTeMaTH4eCKOH
IIpakTH4eckoe 3ansiTHE: 4

CTAaTHCTHKH




BapI/IaI_II/IOHHHﬁ pAA. Ilonmuron wacror u rucTorpaMmma. CTaTHCTUYECKUE XapaKTCPpUCTUKU pAaa
Ha6J'IIOHaeMI)IX JaHHBIX

Tema 13.6 Conep:xanue yueGHOro MaTepuajia 4
CocraBienne TA0JIMIL "
IIpakTHYecKoe 3aHsITHE: 4
AUArpaMM Ha NPaKTHKe
[lepBuunas oOpaboTka craTucTHYeCKUX AaHHBIX. ['paduueckoe mx mpencrasinenue. HaxoxneHue
CPEIHUX XapaKTEPUCTHUK, HAOII01aeMbIX JaHHBIX
Tema 13.7 Coxaepsxanue yueOHOro MaTepuasa 2
Pemenne 3agady.  OueMeHThl | [IpakTHyeckoe 3aHATHE: 2
KOMOUHATOPUKHU, CTATUCTHKH M | DneMeHThl KoMmOumHaTopuku. CoObITHE, BepOSTHOCTH COOBITHS. CroXXeHne MW YMHOXKESHHE
TEOPHH BepPOSATHOCTE BEPOSATHOCTEH
Konrtponbhas pabora
Pa3nen 14. YpaBHeHHs M HEpAaBEHCTBA 20
Tema 14.1 Conep:xanue yueOHOTo MaTepuasa 4
PaBHOCHJILHOCTL YpaBHeHUH M | PaBHOCHMIIBHOCTH ypaBHeHWIl W HepaBeHCTB. OmpeneneHns. OCHOBHBIE TEOPEMBI PaBHOCHIIBHBIX 4
HepaBeHcTB. OO0mme MeTOABI | epexoax B ypaBHEHUSX W HepaBeHcTBaxX. OOIIME METOABI PEUICHUS YPaBHEHHH: MEPEeXOoid OT
pelieHust paBeHCTBa (PYHKIMH K paBEHCTBY apI'yMEHTOB I MOHOTOHHBIX (DYHKIHH, METOA Pa3JI0KEeHUS Ha
MHOXHTENN, METO/I BBEJICHHUS HOBOH IIEPEMEHHOM, QyHKIIMOHATIBHO-TPahUUECKUI METOA
Tema 14.2 Conep:xanue yueOHOTo MaTepuasa 4
I'pagnuecknii Meron pemeHnst | OOmiye METOBI PEIICHHsI HEPABEHCTB: MEPEX0J OT CpaBHEHHS 3HAUYCHUH (PYHKIMH K CpaBHEHUIO 4
YPaBHEHHI1, HEPABEHCTB 3HAYEHU apryMeHTOB JJsi MOHOTOHHBIX (DYHKIMH, METOJ] HHTEPBalOB, (QYHKIHMOHAILHO- OK-01, OK-02,
rpaduueckuii Mmetoa. ['padudeckuit MeTo pelieHus ypaBHEHHI 1 HEPaBEHCTB 8112_82' 8112_82’
Tema 14.3 Conepsxanne yueGHOTro MaTepuaa 4 - 012_07 e
YpaBHenuss u HepaBeHcTBa ¢ | [IpakTHyeckoe 3aHATHE: 4
MOyJ1eM Omnpenenenne Mmoxyns. Packpeitme Moamynss mo onpegenenuio. lIpocredimme ypaBHEHHS U
HEpAaBCHCTBA C MOOYJICM. HpI/IMeHeHI/Ie PaBHOCUIIbHBIX TMEPEXOA0B B OIPCACICHHBIX THUIIAX
YpaBHEHUH M HEPABEHCTB C MOJYJIEM
Tema 14.4 Conep:xanue y4eOHOTr0 MaTepuasia 2
YpaBHeHHsT W HepaBeHCTBA € | 3HAKOMCTBO C [apaMEeTPOM. 2
napaMeTpamMu IpakTuyeckoe 3ansiTue: 2
IIpocreiiine ypaBHEHHs 1 HEPABEHCTBA C IAPAMETPOM
Tema 14.5 Conep:xaHue y4eOHOTr0 MaTepuasia 2




CocraBienue " pemienue | IIpakTHyeckoe 3aHATHE: 2
npodeccHOHAILHBIX  3a4a4 ¢ | PemeHue TeKCTOBBIX 3a/1a4 MPO(ECCHOHATIBHOTO COIEPKAHMS
NOMOILILI0 YPABHEHU I

Tema 14.6 Coxaepsxanue yueOHOro MaTepuasa 2
Pemenue 3anau. Ypasuenus u | CamocrositejbHas padora: 2
HepaBeHCTBA OO1mue MeTo/b! pelIeHNs YpaBHEHUH. Y paBHEHHsI 1 HEPABEHCTBA C MOJYJIEM U ¢ IapaMeTpaMu

KoncyasTanuu 4
IIpomexyTounas arrectauus (Jk3ameH 1 u 2 cemecTp) 16

Bcero: ‘ 324




3. YCJIOBUA PEAJIMZAIIMU ITPOI'PAMMBI TUCHUITJIMHBI

3.1. Tpe6oBaHusI K MUHUMAJIbHOMY MaTepPHAJIbLHO-TEXHHYECKOMY 00ecnedyeHUIo

Peanuzarus yueOHOM MTUCIMIUIMHBI 0O€cTIeueHa HaJTHIMeM y4eOHOro KabnuHeTa.

O6opynoBanre y4yeOHOTO KaOMHETa: MOCAJOYHBIE MECTa MO KOJIHYECTBY CTYJIICHTOB,
pabodee MecTo mpemojaBarelis, padoyas HEMEIoBas TOCKA, HAIISIHBIC MOCOOUS (y4eOHUKH,
OTIOPHBIE KOHCIIEKTHI, KAPTOYKH, Pa3JaTOYHBIA MaTepua, TaOJIHUIIb).

TexHU4eckue cpeicTBa OOyUEHUS: CUCTEMA MYyJIbTHMEIHA

Jiis mHGOPMAITMOHHO-KOMITBIOTEPHON TMOJIEPKKH y4eOHOT0 TpoIecca IMPearnoiaracTcs
HCIIOJIb30BAHUE  MPOTrPAMMHO-TICIATOTMYECKUX  CPEJICTB,  PCAM3yeMbIX C  [TOMOIIBIO
KOMITBIOTEPA: MCIIOIH30BAHKE MTPOTPAMMEI «JlOMAaITHUI pENETHTOPY.

3.2. NudopmanuonHoe odecrevyeHre peain3alni NporpaMmbl

Jiis peanuzanuu mporpaMmbl oubnuoreunsid Goun Hayunoit 6mbmmoreku @I'BOY BO
«UI'Y» um. B.I'. PacnyruHa wmMeeT TedaTHBICE W/WIM DIIGKTPOHHBIE 00pa3oBaTENIbHBIE WU
nH(OPMAaLIMOHHBIE PECYPCHI, JUIS UCIIOJIb30BaHUS B 00pa30BaTeIbHOM MPOIECcCe

3.2.1. IleyaTHble U3gaHUA

OcHoBHas IuTEpaTypa:

1. Maremaruka: yuyebuuk / bammakoB M. W.- 2-e uzn., crep. - M: KHOPYC, 2019.
(Cpennee mpodeccronaaprHOE 00pa3oBaHUE)

2. Maremaruka: anrebpa M Havajga MaTEMaTHYECKOrOo aHaliu3a, reoMeTpus. Anredpa u
Hayajia MaTemaruueckoro afaiausa. 10-11 kmace. Anmumos HI.A., Komsrun FO.M., TkaueBa M.B.
u apyrue. - M: [Ipocsemenue, 2022.

3. Marematuka: anrebpa 1 Havajsa MaTeMaTHYECKOTO aHanu3a, reomerpus. ['eomerpus. 10-
11 xnacc. Atanacsia JI.C., byry3os B.®., Kagomues C.b. u apyrue. - M: [Ipocsemienue, 2022,

4. Marematuka: anreOpa ¥ Hadaja MaTeéMaTU4eCcKoro aHaiusa, reomerpusd. 10— 11 kiaccsl.
Anrebpa u Hauyana marematuyeckoro axHammuza. B 2 4. Yacte 1: YueOHuK nns yyammxcs
oOpa3oBaTenbHBIX Opranu3anuii (0a3oBeiii yposenb)/Mopakosud A.I'., Cemenos I1.B.; Yacts 2.
3aayHuK JUIS y9aluxcsi 00pa3oBaTeIbHBIX OpraHu3aiuii (0a3oBelif ypoBeHb)/ MopakoBuy AT
u apyrue; noa penakuuein Mopakosuua A.I'. - M: Muemo3suna, 2018.

3.2.2. DneKTPOHHBIE H31aHUs (3JIEKTPOHHbIE PECYPChI)

1. Bcepoccuiickue wuutepHer-omumnmansl. - URL: https://online-olympiad.ru / (mara
obpamenusi: 12.07.2022). - TekcT: 27eKTPOHHBIH.

2. Enmnas xosekius nugpoBbeIx oOpasoBarenbHbIX pecypcoB. - URL: http://school-
collection.edu.ru (gara obpamenus: 08.07.2022). - TekcT: 2IEKTPOHHBIN.

3. Undpopmanmonnas cucrema «ExnHoe OKHO J0OCTyma K 00pa3oBaTeNbHBIM pecypcamy». -
URL.: http://window.edu.ru/ (nata obpaienus: 02.07.2022). - TeKCT: 3IEKTPOHHBIH.

4. Hayunas snektponHas OubOnmoreka (HOB). - URL: http://www.elibrary.ru (mara
obpamenusi: 12.07.2022). - TekcT: 27eKTPOHHBIH.

5. OtkpeiThiii KOUTEK. MartemaTuka. - URL: https://mathematics.ru / (mata oOparienus:
08.06.2022). - TeKCT: YNEKTPOHHBII.

3.2.3. IonoJHUTEIbHbIE HCTOYHUKH

1. I'ycee B. A. Marematuka a1 mnpodeccuii W CHEUMaIbHOCTEH  COLMAIBHO-
SKOHOMHUYECKOTO MPOoduiIs : y4eOHUK JIsi 00pa30BaTEeNbHBIX YUPEKIACHUN Had. U Cpel. Tpod.
obpazoBanust / B. A. I'yce, C. I'. I'puropseB, C. B. UBonruna. — 4-e usn., crep. — M:
N3narenbckuii neHTp «Akagemusi», 2017. — 384 c.


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

4. KOHTPOJIb W OIIEHKA PE3YJBTATOB OCBOEHHMSI YYEBHOU

JTACHUILINHBI

KoHTpoJIb M OLeHKa pacKpBIBAIOTCS Yepe3 JUCLUIIMHAPHBIC PE3YyJIbTaThl, YCBOCHHBIE 3HAHUSA
U TIpUOOPETEHHbIE CTYJCHTaMH YMEHHs, HaIpaBiCHHbIE Ha (QOPMHUpPOBAHUE OOIMX U

pohecCuOHATBHBIX KOMIIETEHIIUH.

PesynbTaTel 00y4eHus

KpuTepun onenkn

MeToabl OLIEHKH

OK 01. Beibupatb criocoObl perieHus
3a1a4 poheCCHOHAITBHOM
JeATebHOCTH IPUMEHUTETHHO

K Pa3UYHBIM KOHTEKCTaM

[Tnanupyemsie pesynbratel (Tabn. 1.2)
YCTaHABJINBAIOTCS B UTOTE U3yIEHHS TEM:
11,12,1314,15,16
21,22,23,24,25,26

3.1,32,33,34

41, 42, 43, 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, 715, 7.6, 7.7,7.8,7.9,
7.10, 7.11, 7.12, 7.13, 7.14, 7.15, 7.16,
7.17

8.1,8.2,83,84,85,86
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
12.1,12.2,12.3,12.4

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 02. Mcnonb30BaTh COBpPEMEHHBIE
Cpe/ICTBA MOKCKA, aHAIN3a U
UHTEPIpeTaluy nHGOpMaIUH, 1
UH()OPMALIMOHHBIC TEXHOJIOTUH JUIS
BBITIOJIHEHHUS 33124
po(heCCHOHAIBHOM IEATENbHOCTH

[Tnanupyemsie pesymbrarhl (Tabm. 1.2)
YCTaHABJIMBAIOTCS B UTOTC H3YUYCHUS TEM:
11,12,13,14,15,16
21,2.2,23,2.4,25,2.6

3.1,32,33,34

41, 42,43, 44, 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

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

10.1,10.2,10.3, 104
11.1,11.2,11.3,11.4,115,11.6, 11.7
12.1,12.2,12.3,124
13.1,13.2,13.3,13.4, 135,136
14.1,14.2,14.3,14.4,145,14.6

OK 08. [ImanupoBats u
pean30BbIBaTH COOCTBEHHOE
npodecCHOHAIBHOE U JINYHOCTHOE
pa3BUTHE, IPEIIPUHAMATEIBCKYIO
JeSITeIbHOCTD B MPO(ecCHOHATBHOM
chepe, HUCTIONH30BAThH 3HAHUS 110

[Inanupyemsie pesynbrarel (Tabn. 1.2)
YCTAaHABIUBAIOTCS B UTOTE U3YUCHHS TEM:
11,12,13,14,15,16
21,22,23,24,25,26

3.1,32,33,34

41, 42,43, 44, 45, 4.6, 4.7, 4.8, 4.9,
4.10,4.11

Ornenka
pe3yJIbTaTOB —
YCTHBIA 0IIpOC;
OneHka
pe3yIbTaTOB —
MaTeMaTHIeCKui
JUKTAHT;
Ornenka
pe3yJILTAaTOB —
pelieHue 3aaad y
JIOCKH;

Onenka
pEe3yIbTaTOB —
KOHTPOJIBHBIX
pabor;

Orenka
pe3yiIbTaToOB —
TECTHPOBAHHKE;
Onenka
pe3yIbTaTOB —
MPaKTUIECKUX
pabor;

Orenka
pe3yiabTaToOB —
OCTaBJICHUE
CTPYKTYpPHO-
JIOTHYECKOU CXEMBI
10 TEME;
Onenka
PE3yIbTATOB -
BBITIOJIHCHUEC
9K3aMCHAIIMOHHBIX
3a7aHui




(MHAHCOBOI TPaMOTHOCTH B
Pas3INYHBIX KU3HEHHBIX CUTYaLHsIX

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, 738, 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, 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. DddexTrHO
B3aMMO/ICHCTBOBATEL U paboTaTh B

KOJIJICKTHBC U KOMaH/I€

[Tnanupyemsie pesynbrarthl (Tabm. 1.2)
YCTaHABIUBAIOTCS B UTOTC U3YUCHHUSI TEM:
11,12,13,14,15,16
21,2.2,23,2.4,25,26

3.1,32,33,34

41, 4.2, 43, 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
11.1,11.2,11.3,11.4,115,11.6, 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. OcymiecTBisTh YCTHYIO U
MUCHMEHHYI0 KOMMYHHKAIIUIO Ha
rocyJapcTBeHHOM si3bike Poccuiickoit
®denepanyu ¢ y4eToM 0COOSHHOCTEH
COLIMAJILHOTO M KYJIBTYPHOTO
KOHTEKCTa

[Tnanupyemsie pesynbrarhl (Tabm. 1.2)
YCTaHABJIUBAIOTCS B UTOTC U3YUCHHSI TEM:
11,12,13,14,15,16
21,2.2,23,24,25,2.6

3.1,32,33,34

4.1, 4.2, 43, 4.4, 4.5, 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
13.1,13.2,13.3,13.4, 135,136
14.1,14.2,14.3,14.4,14.5,14.6

OK 06. [IposiBisATh rpaxaaHCcKo-
MATPUOTHYECKYIO TIO3UIIHIO,

ITnanupyemsie pesynbrarhl (Tabm. 1.2)
YCTaHABJIUBAIOTCA B UTOT€ U3YUCHUS TEM:




JIEMOHCTPUPOBATH OCO3HAHHOE 1.1,1.2,13,14,15,1.6
HOBEIEHKE Ha OCHOBE Tpaauimonnex | 6.1, 6.2, 6.3, 6.4, 6.5, 6.6, 6.7, 6.8, 6.9,
obieuenoBedeckux nennocteii, s tom | 6.10, 6.11

YHCIIE ¢ YUETOM TapMOHU3ALIH 71,72, 73,74,75,76,7.7, 738, 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

MCKHAITMOHAJIbHBIX H
MECKPCIUTUO3HBIX OTHomeHHﬁ,
IMPUMCHATH CTaHAAPThI
AHTUKOPPYINLIMOHHOTO IMOBEACHUA

OK 07. CozelicTBOBaTh COXPaHEHHIO [Tnanupyemsie pesynbratel (Tabn. 1.2)

OKpY’KaroIei cpefpl, YCTAHABJIMBAIOTCA B UTOTe H3YUEHHUS TEM:

pecypcocOepeKeHnI0, IPUMEHSTh 11,12,13,14,15,16

3HaHMS 00 U3MEHEHUH KIIMMATa, 2.1,22,2.3,24,25,26
3.1,3.2,33,34

MPUHIMITEL OEPEKITHBOTO

IPOU3BOACTBA, 3P HEKTUBHO jio 442i14'3’ 4.4, 45, 46, 4.7, 4.8, 4.9,

JICICTBOBATh B UPE3BbIYANHBIX 5'1 ;5 2

CHUTYaIHsAX 6.1: 6.2, 63, 64, 6.5, 6.6, 6.7, 6.8, 6.9,
6.10, 6.11

71,72,73,74,75,76,7.7, 738, 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, 115,116, 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

Pabouas mporpamma pazpabotaHa B cooTBeTcTBUM ¢ DeaepalbHbIM TOCYAapCTBEHHBIM
00pa3oBaTeNbHBIM CTAaHJAPTOM CPETHET0 OOIIEero OOpa3oBaHMs, YTBEP)KICHHBIM IPUKA30M
MunucrepcTBa obpa3zoBanus U Hayku Poccuiickoit ®eneparu ot 24 urons 2024 r. Ne 437,
[IpumepHoil mporpammoil oOmieo0pa3oBareabHOW Y4eOHON AUCHMIUIUHBL «MaTemMaThKay,
pexkomenioBanHoi ®I'BOY AITO «M1PIIO».

ABTOp nporpaMMLﬂ ;E‘/ C.[.IlepecTiok, 3amectutens qupekropa Komnempxa UT'Y o YMP
LET (D.U.0., donxncrocmp)

Cpenennst o mepeyrBepxkaeHun PaGouell mnporpamMmbl y4eOHOH JAMCHUILIHHBI
«MaremaTuKa» Ha o4epelHOH yueOHbIN roJ U perucTpanuyu M3MeHeHui

VYueOHbIit Pemenne YMK BHeceHHbIE U3MEHEHUS Howmepa nucros
rox Komemxa 3aMeHEeH- HOBBIX aHHYJIUPO-
(Ne mporokona, nata, HBIX BaHHBIX

MTOJIITUCH TIPEJICENaTENs)

Hacmosuwasn npoepamma, me modxcem Ovimb 6ocnpouzeedeHa HU 8 Kakoul ¢popme 6e3

npeosapumenbHo20 NUCbMEHHO20 paspeulenusl Kagheopul-paspabomuuxa npocpammol..




