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1. OBIIIASI XAPAKTEPUCTHUKA PABOYEN ITPOT'PAMMBI
OBIIIEOBPA30OBATEJIBHON YYEFHOM JUCITATLIAHBI

OJ1.07 MaremaTtunka

1.1 MecTo AMCHMIVIMHBI B CTPYKTYpe OCHOBHOH 00pa3oBaTeIbHOl NPOrpaMmbl

CIIO:

O6meo6pa3oBarenpHas aucuuuimaa «OJ.07 MaremaTtnka» sBISETCS 00s3aTeIbHOMN

4acThio 00111e00pa30BaTENILHOTO IIMKJIa OCHOBHOW 00pa30BaTeIbHOM IPOrpaMMbl B COOTBETCTBUU
¢ ®I'OC no cnenuanprocTy CIT10 09.02.07 UHGOpMaIMOHHBIE CUCTEMBI U TPOTPaMMHUPOBAHUE.

1.2. Heap 1 njiaHUpyeMble Pe3yJbTAThbl 0CBOCHHUS THUCIHHUIIJIHUHBI:
1.2.1. LHeanb o0meo0pa3oBaTebHOM TUCHHUILIMHBI

Hens mucuumumael «OJ1.07 MaTtematuka»: chopMupoBaTh y 00y4aromuxcs 3HAHUS U

YMCHUS B obnactu MAaTCMAaTUKH, HABBIKU UX IIPUMCHCHHA B HpaKTquCKOﬁ HpO(I)eCCI/IOHaJIBHOfl

JACATCIIbHOCTH.

1.2.2. [lnannpyemble pe3yJIbTAThl OCBOCHHS 0011e00pa30BaTEJIbHON JMCUMILIUHBI B
coorBercTBMU ¢ PI'OC CIIO 1 Ha ocHoBe PI'OC COO
Oco0oe 3HaueHUE TUCIUTUTMHA UMEET MPU (POPMUPOBAHUH U PAZBUTHH.

BBITIOJIHATD TaKYH0 JCATCIBHOCTD,

- MHTEpeC K pPa3IUyHbIM cdepam
npodeccuoHaNBHOM
NeSITeNIbHOCTH,

OBnanenue YHUBEPCAIbHBIMU
y4eOHBIMU M03HABATEIbHBIMU
NEUCTBUSIMU:

a) 6a30BbIe JIOTHUECKUE JICHCTBUS:
-CaMOCTOATENBHO (HOPMYITHPOBAThH
U aKTyalIM3HpoBaTh Ipodiemy,
paccMaTpuBaTh €€ BCECTOPOHHE;

- YCTaHaBIMBAaTh CYIIECTBEHHBIN
IMPpU3HAK HWJIKM OCHOBaHUA  JJIA
CpaBHEHMs, KiaccuUKaUU U
000011IeHNS;

- ONIPCACIIATL LCIN ACATCIIBHOCTH,
3aJjaBaTh NapaMeTpbl U KPUTEPUU

Koa u

Ili1anupyeMsble pe3y/ibTaThbl
HAMMEHOBaHUe
(¢popmupyembIX
JOMIeTeHIHil Oo0mme JAucuunimHapHbie
OK 01. B wacTu Tpy1oBOro BOCIUTaHus: | -BJIaJ€Th METOJIAMHU JI0KA3aTEJIbCTB,
Bribupath - TOTOBHOCTb K TPYAY, OCO3HAaHHE | aITOPUTMAMU  pPEIIEHUs  3a/ady;
CIoco0bI LIEHHOCTH MacTepCTBa, | YMEHUE (dbopMmynupoBarthb
pelleHus 3aaa4 | TpyAoIrooue; ONIPENENECHUsl, AKCUOMBI U TEOPEMBI,
NpOPECCHOHANIBH | -  TOTOBHOCTh K  aKTHUBHOW | MPUMEHSTH uX, MIPOBOJIUTH
OH JEATEIIbHOCTH | JEATEIIbHOCTH TEXHOJIOTMYECKOMN U | TIOKA3aTENbHbIE PACCYKICHUSA B XO€E
MPUMEHUTEIBHO | COUUAIBHOM HaIIPaBJIEHHOCTH, | PEILICHHUs 3a/a4;
K pa3Iu4HbIM CIIOCOOHOCTh WHULIMUPOBATh, | -yMETh  ONEPUPOBATH MOHATHUSIMU:
KOHTEKCTaM IUIAHUPOBAaThb M CaMOCTOSITENIBHO | CTEMEHb YHUCHa, JIOrapupM 4Hcia;

YMCHUC BBITIOJIHATH BBIYHCJICHUC

3HA4YECHHUU 51 npeobpazoBaHus
BBIDQKEHUI  CO  CTENEHsSAMH U
norapudmamu, npeoOpa3oBaHUs

JpOOHO-pallMOHATILHBIX BBIPAKEHUI;
-yMeThb ONEpUPOBATh MOHATHIMHU:
paloHaidbHble,  HPpPaLUOHAIBHBIE,
[IOKa3aTelbHbIE, CTETICHHBIE,
jorapudmuueckue,
TPUTOHOMETPUYECKUE YpaBHEHUS U
HEPAaBEHCTBA, UX CUCTEMBI;

-yMETb ONEpPUPOBATH IMOHATHIMMU:
GbyHKIUS, HenpepbiBHAs (QYHKIUS,

IIPOU3BOJIHAS, nepBooOpazHas,
ONpENIECNIEHHbI HMHTErpaj; yMEHHue
HaXO/UTh IIPOU3BOJHBIE

AIIeMEHTapHbBIX (YHKIMI, UCTIOIB3Ys




UX JIOCTUKECHUS,

- BBIABJIATH 3aKOHOMEPHOCTH U
IIPOTUBOPEYUS B
paccMaTpUBaEMBIX SBICHUAX;

- BHOCUTb  KOpPPEKTHUBBI B
JESATEIIBHOCTb, OLICHUBATH
COOTBETCTBUE PE3YJILTATOB LM,
OLICHMBATh PUCKHU IIOCIEICTBUI
JIeSATEIbHOCTH;

- pa3BHUBaTh KpeaTUBHOE
MBIIICHHE pu peuieHun

JKU3HEHHBIX TTPOOIEM

0) 0a3oBble UCCIIEIOBATEIbCKUE
NEeNUCTBU:

- BJIaJIETh HaBBIKAMU y4eOHO-
HCCIEN0BATENHCKON U MPOEKTHOM

JeITEeIILHOCTH, HaBBIKAMH
paspenieHus mpooIem;

- BBISIBIISITD MIPUYUHHO-
CJIEICTBEHHEIC CBSI3U "
aKTyaJIN3UpPOBATH 3a7auvy,
BBIJIBUTaTh TUIIOTE3Y €€ PEIICHMUS,
HaxXOoJUTh apryMEHTBI JUIS
JIOKa3aTeIbCTBa CBOUX
YTBEPKICHHI, 3a71aBaTh

IapaMeTpbl U KPUTEPUU PELLICHUS;
- AHAJU3UPOBATh IOJNYYECHHBIE B
xXoze pelIeHus 3a7auH
pe3yJIbTaThl, KPUTHYECKU
OLICHUBAaTh WX JOCTOBEPHOCT,
IPOTHO3UPOBATh H3MEHEHUE B
HOBBIX YCIIOBUSIX;

- YMETb MNEPEHOCUTh 3HAHUS B
MMO3HABATEJIbHYIO U MTPAKTHYECKYIO
001aCTH JKU3HEAEATEILHOCTH;

- YMETh MHTETPUPOBATH 3HAHUA U3
pa3HbIX MIPEIMETHBIX 00JIacTel;
-BBIJIBUTATh HOBBIC HAIen,
npeiaratb OpUTHHAJIbHBIE
MOJXO/Ibl U PEIICHUS;

M CIIOCOOHOCTD MX HCIIOJIB30BAHMS
B MO3HABATEILHOM M COITMAITBHOM
MPaKTHUKE.

JIP 09, JIP 13
MP 01, MP 07, MP 11

CIIpaBOYHbIE MaTepHuabl;
HCCIJIE0BATh B IIPOCTEHIINX CIIydasx
B (QYHKIMM Ha MOHOTOHHOCTb,
HaxOJIUTh HauOoJIbIINeE u

HaNMEHBIINE 3HAYCHUS (QYHKIUH;
CTPOUTH TpaUKd MHOIOUWIEHOB C
HCII0JIb30BaHNEM anmapara
MaTeMaTH4eCKOro aHaJIN3a;
OPUMEHSATh ~ NPOHM3BOJIHYIO  TIPU
pelieHny  3a7ad  Ha  JIBUXKCHHUE;
pelaTh NpakTUKO-OpPUEHTUPOBAaHHbBIE
3a7jauu Ha HauOoJbIINE U
HaMMEHBIINE 3HAYEHUS, Ha
HaXOXJEHWE TMyTH, CKOPOCTH U
YCKOPEHUS;

-yMeTb ONEpUpPOBaTh MOHATUSAMMU:
panMoHaIbHAs byHKIMS,
nokaszarenabHass (pyHKIMS, CTEIEeHHas
byHKIMS, JorapupmMuIecKas
byHKLHMSA, TPUTOHOMETPUUYECKHE
¢bynkuuu,  obpaTtHble  (QYHKIHH;
YMEHHUE CTPOUTH IpaUKU U3yUEHHBIX
GyHKIUH, WHCIoNb30BaTh rpaduku
OpU  M3YYEHUH  MPOLECCOB U
3aBUCHUMOCTEH, IpHU pEIIeHUuU 3aaad
U3 JIpyTux Yy4eOHBIX MpPEIMETOB U
3aj]au U3 peaslbHOM KU3HU; BBIPAXKATh
dbopMynaMu  3aBUCUMOCTH  MEXIY
BEJIMYMHAMU;

-yMeTh pelaTh TEKCTOBBIE 3aJlauM
pasIMYHBIX TUNOB (B TOM YHCIIE Ha
INPOLEHThl, JOJAM U 4YacTh, Ha
JBIDKEHUE,  paldoTy,  CTOUMOCTh
TOBapoOB U YCIIYT, HAJIOTH, 33/1a4d U3
o01acT ynpaBiIeHHUS JHUYHBIMU U
ceMeHbIMU (PUHAHCAaMU); COCTABIATh
BBIpa)KEHUS, ypaBHEHHS,
HEpPAaBEHCTBA M MX CHCTEMbI 10
YCIOBUIO  3aJayd,  MCCIEA0BaTh
MOJIyUEHHBIE PEUICHUs] U OLIEHUBATh
MPaBIONOI00HOCTh PE3YJIbTATOB;

-yM€Th OIEPUPOBATH IOHATHUIMU:
cpenHee apupMeTHUYEeCcKoe, MeInuaHa,
HauOoIbIIEe u HaUMEHbIIIEe
3HAYeHHWs,  pa3Max, JUCTepcus,
CTaH/IAPTHOE OTKJIOHEHHE YUCIIOBOTO
Habopa; yMEHUE H3BIIEKATD,
MHTEPIIPETUPOBATL  UHPOPMAIHIO,

MPEICTaBICHHYI0 B Ta0iuIax, Ha
JIrarpaMmmax, rpadukax,
OTPAXKAIOIIYI0 CBONCTBA peabHBIX
MIPOIIECCOB U SIBJICHUI; MPEJICTABIISATh




WH(OPMAIIUIO C TIOMOIIBIO TAOIHUI[ U
Juarpamm; UCCIIEZIOBATh
CTaTUCTHYECKHUE TaHHBIC, B TOM YHCIIE
C  NpUMEHEHUEeM  rpapuuecKux
METO/IOB M 3JEKTPOHHBIX CPEJICTB;
-yMeThb ONEpUPOBATH IMOHATHSIMHU:
CIy4yalHBIM ONBIT M  CIy4alHOE
coObITHE, BEPOSTHOCTH CIIy4aliHOTO
COOBITHS; yMEHHe BBIYHCTISITH
BEPOATHOCTH C  HCIOJIb30BaHUEM
rpadMUecKuX METOJO0B; IMPHUMEHSTh
GbopMyIbl CIOXKEHUS U YMHOKCHHUS
BEPOSITHOCTEM, KOMOMHATOPHbIE
dakTel U GopMynabl TPHU PELICHUU
3aja4;  OLIGHUBATh  BEPOATHOCTH
peabHBIX COOBITUI; 3HAKOMCTBO CO
CIIy4aliHBIMH BEJTMYMHAMH, YMEHUE
OPUBOJIUTh TPUMEPHI MPOSBICHUS
3aKOHa OOJIBIINX YHCEN B IPUPOIHBIX
U OOIIECTBEHHBIX SBIICHUSX;

-yMETb ONEpPUPOBATh MOHATHUSIMHU:
TOYKa, TMpsiMasi, IUIOCKOCTb, B
IPOCTPAHCTBO, JABYIPaHHBIH yrod,
CKpEIIHBaIOIINecs npsimMble,
napajuieIbHOCTh u
NEPIEeHIUKYISAPHOCTh  MPSMBIX U
IUIOCKOCTEH, yroi MeXIy MpsSMbIMH,
YroJl MEXy MPSMON U TUIOCKOCTHIO,
yroia MEXTY TUTOCKOCTSIMH,
paccTosiHuEe OT TOYKH JIO TIOCKOCTH,
paccTossHUE  MEXAY  MPSMBIMH,
paccTossHUE MEXAY IIIOCKOCTSMU;
YMEHHUE HUCIOJIb30BaTh NPU PELICHUN
3a7a4 M3ydeHHbIE (PAKThl U TEOPEMBI
IUIAHUMETPUH; yMEHHE OIEHUBATh
pasMepsl  OOBEKTOB OKPYXKAFOIIIETO

MHpa;
-yMEThb  ONEpPUPOBATh IMOHATHUSIMHU:
MHOT'OT'pPaHHUK, CeucHUe
MHOTOTpaHHUKA, KyO,

napajuleNenumnen, Npu3Ma, Iupamua,
durypa U MOBEPXHOCTh BpAIIEHUS,
IUIMHAP, KOHyc, Mmap, cdepa,

CEYEeHUS burypst BpallleHus,
IUIOCKOCTh,  Kacamomasicss  chepsl,
HUAJUHAPA, KOHYCa; IJI0IIAIb

MOBEPXHOCTU MHUPAMUBI, TPU3MBI,
KOHyca, UWIMHIApa, IIapa; yMEHue
n300paxkaTh ~ MHOTOTPAaHHUKH U
ITOBEPXHOCTU BpAIIECHUS, UX CEUEHUS
OT PYKH, C IIOMOUIbK) YEPTEKHBIX
WHCTPYMEHTOB M 3JEKTPOHHBIX




CpPEeACTB; yMEHHE  paclo3HaBaTh
CUMMETPUIO B POCTPAHCTBE; YMEHUE

pacrno3HaBaTh IIPaBUJIbHBIE
MHOI'OI'PAHHUKH;

-yM€Tb  ONEPUPOBATH IOHATHUIMMU:
JBHJKECHHE B IIPOCTPAHCTBE,

no00HbIe (UTYPHl B MPOCTPAHCTBE;
HCIIOJIB30BATh OTHOLIEHUE IIJIOMIAAeH
MOBEPXHOCTEH M 00BEMOB MO JOOHBIX
buryp npu permeHnn 3a1ad;

-yMETb BBIYHCISATH T€OMETPHUYECKHE
BEJIMYMHBI (JJIMHA, YTrOJ, IJIOMIAMb,
o0beM, TIUIOWA[b  TOBEPXHOCTH),
UCIIONIB3Ysl HM3y4eHHbIE (HOpMYNbl U
METO/BI;

-yMETh ONEPHPOBaTh MOHATHAMHU:
NpSMOYTOJIbHAsI CHCTEMa KOOPIUHAT,

KOOpJIUHATBI TOYKH, BEKTOD,
KOOpJMHATBhl BEKTOpa, CKaJspHOE
IIPOU3BENICHUE, yroi MEXIY
BEKTOPAMH, cyMMma BEKTOPOB,

MPOU3BEICHNE BEKTOpa Ha YHCIIO;
HaXOJUTh C TIOMOIIBI0 H3YYCHHBIX
dbopMyn  KOOpAWHATBI  CEPEIUHBI
OTpEe3Ka, PACCTOSTHUE MEXKIY IBYMS
TOYKaMHU;

-yMeTh  BBIOMpATh  MOAXOMASAIIUI
W3Y4YEHHBI METOJ IS pelIeHUs

3aJa4H, pacrno3HaBaTh
MaTe€MaTH4YEeCKHe (bakTbI "
MaTEMaTHYECKHE MOJIENH B
OPUPOJHBIX U 0O0IIECTBEHHBIX
ABJICHUSIX, B HCKYCCTBE, YyMEHHE
MIPUBOJIUTH MIPUMEPBI
MaTEMaTHYECKHUX OTKPBITHH
Poccuiickoi " MHPOBOI

MaTeMaTH4eCKOH HayKH.

ITP 01, ITP 02, ITP 03, TIP 04, ITP 05,
ITP 06, ITP 07, IIP 08, IIP 09, ITP 10,
ITP 11, ITP 12, TIP 13, I1P 14

OK 02.
Hcnonp3oBaTh
COBPEMEHHBIC
Cpe/cTBa MOUCKA,
aHanu3a u
MHTEpIpETALI
uH(popMaluu, 1
UH(OPMAIIOHHBI
€ TEXHOJIOTHH
JUTS. BBITTOJTHEHHST
3a1a4

B oOnactTu LIEHHOCTH Hay4HOTO
MO3HAHUS:

-c(OpMHUPOBAHHOCTH
MHUPOBO33PEHUS,
COOTBETCTBYIOIIETO
COBPEMEHHOMY YPOBHIO Pa3BHUTHUS
HAyKH U 00II€CTBEHHOM MPaKTHKH,
OCHOBAHHOTO Ha TUAJIOTe KYJbTYP,
CHOCOOCTBYIOIIETO  OCO3HAaHUIO
CBOETO MECTa B IMOJHUKYJIBTYPHOM
MUDE;

-BJIaACTh METOJaMH JOKa3aTCJIbCTB,
aAJIropuTMamMmu pemiCHuA 3aaad,

yMEHUe (dbopMmynupoBarthb
ONpEENIEHUsI, aKCUOMBI U TEOPEMBI,
MPUMEHSTD ux, MIPOBOAUTD

JIOKa3aTeIbHbIe PacCyKACHUS B X0Je
peleHHs 3a1a4;

-yMeTb ONEpUpPOBaTh MOHATUSAMHU:
byHKIMSI, HempepbhiBHAs (QyHKIHS,
IIPOU3BOJIHAS, nepBooOpasHas,
OTpENIeNICHHBIA HMHTETpajl; yMEHHUE




npodeccuoHanbH
OU NIeITEeNbHOCTHU

- COBEPILEHCTBOBAHUE A3BIKOBOU U
YUTATEIbCKOM  KYJIBTYpbl  Kak
CpPEACTBA B3aUMOJCHUCTBUS MEXKIY
JIOJIbMU U TTIO3HAHUS MUDA;

- OCO3HAHME LECHHOCTH HAY4YHOU
JIeATEIbHOCTH, TOTOBHOCTh

OCYIIECTBIISITh ~ HPOCKTHYIO U
UCCIIEI0BATEIbCKYIO
JeSITeTbHOCTh MHANBUIYaJIbHO U B
rpymnre.

OBnanenue YHUBEPCAIbHBIMU
y4eOHBIMU [103HABATEIbHBIMU
JEHCTBUSIMU:

B) pabota ¢ uHpopMaIuei:

- BJIQJICTh HABBIKAMH TIOJTyYCHHS
uHbOpMallUd U3  UCTOYHUKOB
pasHBIX THIIOB, CaMOCTOSITEIHEHO
OCYIIECTBIISITh  MOMCK, aHaJM3,
CHCTEMaTH3aIIHIO u
UHTEPIIPETALINIO uHbopMaIuu
pa3sIUYHBIX BUAOB H  (OpM
MPEJICTaBICHHUS,

- CO3JIaBaTh TEKCTHI B Pa3IUYHBIX
dopMaTax ¢ y4eToM Ha3HAYCHHS
uH(pOpMaITUU u (NS00
ayJIUTOpHH, BbIOUpas
ONTUMAIIEHYIO bopmy
NPEJICTAaBICHNS U BU3yaTH3alHH;

- OIIEHMBaTh  JIOCTOBEPHOCTH,
JETUTUMHOCTh WHpOpMaNuu, ee
COOTBETCTBUE MIPaBOBBIM u
MOpPaJIbHO-ITHYECKIM HOpMaM;

- UCIOJIb30BATh cpeAcTBa
MH(OPMaLIMOHHBIX u
KOMMYHHKAITHOHHBIX TEXHOJOTHIl

B pEeIICHUN KOTHUTHUBHBIX,
KOMMYHHKATHBHBIX u
OpTraHHu3allMOHHBIX 3a1a4 C
co0JII0IeHHEM TpeGoBaHUI
OProHOMHKH, TCXHHUKHU
0e30IMacHOCTH, TUTUCHEIL,

pecypcocOepeKeHusi, TPaBOBbIX U
THYECKUX HOPM, HOpM
nH(pOpMaIMOHHOM 0€301MaCHOCTH;
- BIIQ/ICTh HaBbIKaMU
pacrio3HaBaHHS " 3aIUTHI
uHpopManuy, HHGOPMAITMOHHON
0€30MacHOCTH TUYHOCTH

JIP 09
MP 01, MP 03, MP 04, MP 11

HaxOJ/IUTh IIPOU3BOJHBIE
AIIEMEHTApHBIX (YHKIUH, UCTIOIB3Ys
CIIPaBOYHbIE MaTepUabl;
MCCIIEA0BaTh B MPOCTEHIINX CIIydasx
B (QYHKIMM Ha MOHOTOHHOCTb,
HaxOJIUTh HauOoJIbIINe u

HaNMEHBIINE 3HAYEeHUS (QYHKUIUH;
CTpPOUTH TpaUKH MHOIOUWIEHOB C
HCII0JIb30BaHNUEM anmapara
MaTeMaTH4eCKOro aHaJIM3a;
OPUMEHSATh ~ TPOM3BOJIHYIO  TIpHU
pelieHnMH  3a7ad  Ha  JIBUXKCHHUE;
pelaTh NpakTUKO-OpPUEHTUPOBAHHbBIE
3a7jauu Ha HauOoJbIINE U
HaMMEHBIIIHE 3HAYEHUS, Ha
HaXOXJEHWE TMYyTH, CKOPOCTH U
YCKOPEHUS;

-yMeTb ONEpUpPOBaTh IMOHATUSAMMU:
panMoHaIbHAs byHKIMS,
nokaszarenabHass (DyHKIMS, CTEIEeHHas
byHKIMS, JorapupmMuIecKas
byHKLHSA, TPUTOHOMETPUUYECKHE
¢bynkuuu,  oOpaTHble  (QYHKIHUH,
YMEHHUE CTPOUTH IpaUKU U3y4EHHBIX
¢GyHKIMI, HCIoNb30BaTh rpaduku
IpU  W3YYEHHH  TPOLECCOB U
3aBUCUMOCTEH, NMpHU pelIeHUH 33734y
U3 JpYyrux Y4eOHbIX NPEIMETOB U
3ajJ]a4u U3 peaslbHOM KU3HU; BBIPAXKaTh
dbopMynaMu  3aBUCUMOCTH  MEXIY
BEJIMYMHAMU;

-yMeTh pelaTh TEKCTOBBIE 3a/adyu
pasIMYHBIX TUHOB (B TOM YHCIE Ha
NPOLEHThl, JOJAM U 4YacTh, Ha
JBIDKEHUE,  paldoTy,  CTOUMOCTh
TOBapoOB U YCIIYT, HAJOTH, 33/1a4d U3
o01acTH ymnpaBiIeHHUS JHUYHBIMU U
ceMeiHbIMU (PHAHCAaMU); COCTABIIATh
BBIpa)KEHUS, ypaBHEHHS,
HEpPAaBEHCTBA M MX CHCTEMbI 10
YCIOBUIO  3a/aud,  MCCIEA0BATh
MOJIyUEHHBIE PELICHUs] U OLIEHUBATh
MPaBIONOI00HOCTh PE3YIIbTATOB;

-yM€Th OIEPUPOBATH IOHATHUIMU:
cpenHee apupMeTHUYecKoe, MeInuaHa,
HauOoJIbIIEE u HauMEHbIIIEe
3HAYeHHWs,  pa3Max, JUCTepcus,
CTaH/IAPTHOE OTKJIOHEHHE YUCIIOBOTO
Habopa; yMEHHE H3BIIEKATD,
WHTEPIIPETHPOBATh  UH(POPMAITHIO,

NpeACTAaBJICHHYIO B Ta6JII/II_[aX, Ha
JMarpaMmax, rpadukax,




OTPaKAIOIIYI0 CBOWCTBA peaIbHBIX
MIPOLIECCOB U SIBJICHU; MPEICTABIATh
MH(POPMALIMIO C MTOMOIIBIO TaOJIUI U
Juarpamm; UCCIIEZIOBATh
CTaTUCTHYECKHUE TaHHBIC, B TOM YHCIIE
C  TNpUMEHEHUEM  rpapuuecKux
METO/IOB U 3JEKTPOHHBIX CPEJ/ICTB;
-yMeThb ONEpUPOBATH IMOHATHIMHU:
CIy4yalHBIH ONBIT M  CIy4alHOE
coObITHE, BEPOSTHOCTH CIIy4aliHOTO
COOBITHS; yMEHHe BBIYHCTISTH
BEPOATHOCTh C  HCIOJb30BaHUEM
rpadMUecKuX METOJO0B; IPHUMEHSTh
bopMyIbl CHOXKEHUS U YMHOXCHHUS
BEPOSITHOCTEH, KOMOWHATOPHBIE
dakTel U ¢GopMynbl TPHU pPELICHUU
3aja4;  OLIGHUBATh  BEPOSTHOCTH
peabHBIX COOBITUIN; 3HAKOMCTBO CO
CIIy4aiiHBIMH BEJTMYMHAMH, YMEHUE
OPUBOJIUTh TPUMEPHI MPOSBICHUS
3aKOHa OOJIBIINX YHCEN B IPUPOTHBIX
1 OOIIECTBEHHBIX SBICHUSIX;

-yMeTb  BBIOMpATh  MOAXOJSAIIUIN
U3y4EHHBII METOJ Ul pelIeHUs
3ajauy, pacro3HaBaTthb
MaTeMaTHYECKHE (baxTh "
MaTeMaTHYECKHE MOJIENH B
OPUPOJHBIX U OOIIECTBEHHBIX
ABJICHUSIX, B HCKYCCTBE, YyMEHHE
MIPUBOJIUTH MIPUMEPBI
MaTEMaTHYECKHUX OTKPBITHH
Poccuiickoi u MHPOBOM

MaTeMaTH4eCKOM HAayKH.

TP 01, TIP 04, TTP 05, TIP 06, TIP 07,
TIP 08, TIP 14

OK 03.
[ImanupoBats u
pean30BhIBATh
CcOOCTBEHHOE
npodeccuoHanbH
0€ U JIMYHOCTHOE
pa3BuUTHE,
TpeITPUHIMATET
BCKYIO
JIESITCIILHOCTh B
npodeccuoHanbH
oi1 cepe,
UCIIOJIb30BAaTh
3HaHUS 110
¢duHaHCOBOI
IPaMOTHOCTH B

B obsacTu JlyXOBHO-
HPaBCTBEHHOTO BOCITUTAHUS:
-c(hopMUPOBAHHOCTD
HPaBCTBEHHOTO CO3HaHWUS,
TUYECKOTO TIOBEICHHUS;
-CIIOCOOHOCTB OLICHUBATh
CHUTYAIHIO " NPUHUMATh
OCO3HaHHBIE peleHus,
OPUEHTUPYSICh HAa  MOpaJbHO-
HPaBCTBEHHBIE HOPMBI u
LIEHHOCTH;

- OCO3HaHWe JIMYHOTO BKJIAJa B
IIOCTPOCHUE YCTOMYUBOIO
Oynyuiero;

- OTBETCTBEHHOE OTHOIICHHE K
CBOUM POJIUTEISIM U (MJTH) APYTHM

-yMETb  ONEpUPOBATH MOHATHIMMU:
GbyHKIUS, HenpepbiBHAs (QYHKIUS,
IIPOU3BOJIHAS, nepBooOpazHas,
ONpEJIeNIEHHBI UHTErpajl; yMeHHue
HaXOJUTh IIPOU3BOJHBIE
AIIEMEHTapHbIX (YHKIUH, UCTIOIB3YS
CIIPaBOYHbBIE MaTepHabl;
HCCJIEIOBAaTh B MPOCTEHIINX CIIydasx
B (QYHKIMM Ha MOHOTOHHOCTb,
HaXOJUTh HauOoJIbIINE u
HalMEHBIIME 3HAUYeHUs (QYHKUUH;
CTpPOUTh TpapuKh MHOTOUIEHOB C

UCIIOJIb30BaHUEM anmapara
MaTeMaTH4eCKOro aHanu3a;
IIPUMEHATh  NPOU3BOJHYIO  IIpU
pElICHUU  3aa4  Ha  JBIDKEHHUE;




Pa3InYHbIX
JKNU3HCHHBIX
CUTyalusax

YlIeHAaM CEMbH, CO3JaHUI0 CEMbH
HA OCHOBE OCO3HAHHOI'O MPUHATHS
LEHHOCTEN CEMENHOM JKU3HU B
COOTBETCTBUM C  TPagUIUSIMHU
HapoaoB Poccuu;

OBnanenue YHHUBEpCAIbHBIMU
PETYIATUBHBIMU JICHCTBUSIMU:

a) caMOOpTraHU3alIHs:

- CaMOCTOATENIbHO OCYILECTBIIATh
MO3HABATEJIbHYIO  JI€ATEIbHOCTb,
BBISIBJISITH MPOOJIEMBI, CTaBUTh U
dbopmyIupoBaTh COOCTBEHHBIC
3aMa4y B 00paszoBaTebHON
NESATENIbHOCTH U JKU3HEHHBIX
CUTYaITUSX;

- CaMOCTOSATEIbHO  COCTaBIISTH
IUIaH ~ pelIeHus [podiieMbl €
YU4E€TOM HMEIOIIUXCSI PECYPCOB,
COOCTBEHHBIX BO3MOXKHOCTEH U
MPEANOYTEHU;
- JaBathb
CUTYaIUsIM;
CHOCOOCTBOBaTh  (POPMHUPOBAHUIO
u MPOSIBICHUIO HIMPOKOM
SPYAMIIMA B PAa3HBIX 00JIACTAX
3HaHWUH, TOCTOSIHHO TOBBINIATh
CBOI 00pa3oBaTeNbHBIH u
KYJIbTYpPHBIN YPOBEHB;

0) CaMOKOHTPOJIb:

HCITIOJIH30BaTh MPUEMBI pedIIeKCHI
JUISL OLIGHKH CHTYyalliH, BBIOOpa
BEPHOTO PEIICHUS;

- yMeTh OIICHUBaTh pPHUCKU U
CBOEBPEMEHHO NPUHUMATH
peIIeHUs IO UX CHIKEHUIO;

B) OMOIMOHAIBHBIA WHTEIIICKT,
MPeIOoIararo i
c(hOopMUPOBAHHOCTD:
BHYTpEHHEN MOTHBAIIHH,
BKJIIOYAIONIEH  CTpEMIIEHUE K
JOCTIIKEHUIO TIENH U yCIexy,
ONTHMH3M, WHUITUATHBHOCTb,
YMEHHE JIeCTBOBaTh, MCXOMAS W3
CBOHX BO3MOKHOCTEH;

OLICHKY HOBBIM

- SMIIATHH, BKJIFOYAIOIIEH
CIIOCOOHOCTH MMOHUMATh
SMOIIMOHAILHOE COCTOSIHUE
JIpYyTUX, YYUTBIBaTb €ro IIpu

OCYHICCTBJICHNN KOMMYHUKAIINH,

CIIOCOOHOCTh K COYYBCTBHUIO |
COTIEPEKUBAHUIO;
- COIMATBHBIX HaBBIKOB,

pemarb NpakTUKO-OPUEHTHUPOBAHHBIC
3a7a4n Ha  HaumOousbIINe U
HaNMEHBIIINE 3HA4YEHUS, Ha
HAXOXJEHHE IyTH, CKOPOCTH U
YCKOPEHHS;

-yMeTh ONEPHPOBaTh MOHATHAMHU:
paloHagbHas byHKIMA,
noKazaTenbHas (QYHKIUS, CTEIICHHAS
byHKuus, norapupmMuuecKas
byHKIHA, TPUTOHOMETPUYECKHUE
¢bynkunu,  obpaTtHble  (QyHKIHH;
YMEHHE CTPOHUTH rpaMIKH H3yIEHHBIX
GbyHKUIMH, WCIONIB30BaTh TpaduKu
Opu  W3Y4YEHUH  TPOIECCOB U
3aBUCUMOCTEH, TMPU PEIICHUH 33134
U3 JpYrux Y4eOHBIX MpPEAMETOB M
3a/1a4 U3 pealbHON KU3HU; BBIPAXKATh
dopMynamMu  3aBHCUMOCTH  MEXKIY
BEIIMYMHAMU;

-yM€Th pemaTrbh TEKCTOBBIE 3aJayd
pa3NIUYHBIX TUNOB (B TOM YHCIIE Ha
OpPOLIEHTHI, JOMM ¥ 4YacTH, Ha
IBIDKEHUE,  pabdoTy,  CTOMMOCTh
TOBapoOB M YCIYT, HaJOTH, 33/1a4d U3
o0nacT ympaBlIeHHS JHYHBIMH U
ceMeWHBIMU (pUHAHCAMU); COCTABIIATh

BBIPpAXKCHUA, YpaBHCHMN,
HCpaBCHCTBA ©W HUX CHUCTEMBI IIO
YCJIOBUIO 3aJaa4u, HUCCICI0BATH

MOJIYYCHHBIC PCIICHHA W OLICHUBATDH
HpaBJIOHOJ_'[O6HOCTB PE3YJIIbTATOB,

-yM€Th OIEPUPOBATHL IOHATHUAMH:
cpenHee apupMeTH4YecKoe, MeIuaHa,
HauOoJIbIIIEE u HaVMEHbIIIee
3HAYeHHUs,  pa3Mmax, JUcrepcus,
CTaH/IAPTHOE OTKJIOHEHUE YUCIIOBOTO
Habopa; yMEHHE H3BJIEKATD,
MHTEPIIPETUPOBATL  UHPOPMAIHIO,

NpeJCTaBICHHYI0 B Ta0iunax, Ha
JyarpaMmax, rpadukax,
OTpPaXKaloOIlyl0 CBOMCTBA pPEAIBHBIX
MIPOLIECCOB U SBJIEHUH; MPEACTABIATh
WH(OPMAIIHUIO C TIOMOIIBIO TaOIUI[ U
Juarpamm; HCCIIEIOBATh
CTaTUCTUYECKUE JTaHHBIE, B TOM YHCIIE
C  TNpUMEHEHUEeM  rpapuuecKkux
METOJIOB U 3JIEKTPOHHBIX CPEACTB;

-yMeThb ONEpUPOBATh MOHATHIMHU:
CIy4yalHBI1 ONBIT U  CIy4alHOE
cOOBITHE, BEPOSITHOCTH CIly4yailHOro
COOBITHS; yYMEHHE BBIUUCIISATH
BEPOSITHOCTh €  HUCHOJIb30BAHUEM




BKJIIOUAOIIUX CIIOCOOHOCTh
BBICTPanBAaTh OTHOIIIEHUS c
JIPYTUMH  JIFOJBMH, 3a00TUTHCA,
MPOSIBIIATE MHTEPEC M pa3peliaTh
KOH(JIUKTHI.

JIP 05, JIP 08, JIP 09, JIP 14
MP 02, MP 04, MP 06, MP 07, MP
08, MP 09, MP 11

rpadMUecKuX METOJO0B; IPHUMEHSTh
GbopMyIbl CIOXKEHUS U YMHOKCHHUS
BEPOSITHOCTEM, KOMOHMHATOPHbIE
dakTel U GOpMYIBl TPH PEUICHUU
3aja4;  OLIGHUBATh  BEPOSATHOCTh
peabHBIX COOBITUI; 3HAKOMCTBO CO
CIIy4aliHBIMH BEJTMYMHAMH, YMEHUE
IPUBOJIUTh TPUMEPHI MPOSBICHUS
3aKOHa OOJIBIIUX YHUCEN B IPUPOIHBIX
1 OOIIECTBEHHBIX SBJICHUSX.

ITP 04, ITP 05, IIP 06, ITP 07, ITP 08

OK 04.

Db dexTnBHO
B3aMMOJICIICTBOB
aTh U paboTaTh B
KOJUJIEKTUBE U
KOMaHie

-'OTOBHOCTbL K CaMOpPa3BUTHUIO,
CaMOCTOATCIbPHOCTHU u
CaMOOIIPCACIICHHUIO,

-OBJIa/ICHUE HaBbIKaMu Yy4eOHO-
UCCIIE/I0BATEIbCKON, POEKTHOM 1
COIIMATLHOM JESITEIIHFHOCTH,
OBnagenue YHUBEPCAIbHBIMU
KOMMYHHKaTHBHBIMH
NENCTBUSIMU:

0) cCOBMECTHasl I€SITEIIbHOCTD:

- TOHUMaTb M  HCIIOJIb30BaTh
IpeuMyIlecTBa  KOMaHIAHOW U
UH/IMBUYaJIbHOU PabOTHI;

- NpPUHUMATh LEIU COBMECTHOU
JeSITeIbHOCTH, OPTraHU30BBIBATh U
KOOPJMHUPOBATh ACUCTBUS IO €€
JOCTHKEHHUIO: COCTaBIATh IUIAH
JIEUCTBHUM, pPACIPENENATh POJIH C
y4€TOM  MHEHUH  y4acTHUKOB
o0cyx1aTh pe3yabTaThl
COBMECTHOM paboTHI;

- KOOPAMHHUPOBATb M BBINOJIHATH
paboTy B YCJIOBUSX PpEaJIbHOIO,

BUPTYaJILHOTO u
KOMOMHHPOBAHHOTO
B3aMMO/ICHCTBHS,

- OCYLUECTBJISTH  IIO3UTHUBHOE
CTpaTErMYeCKOoe  IIOBEJCHUE B

pa3IMYHBIX CUTYalUsiX, IPOSBIAThH
TBOPYECTBO M BOOOpa)keHUe, OBbITh
VMHUIUaTUBHBIM.

OsnageHue YHUBEPCAIbHBIMU
PETYJIATUBHBIMU I€HCTBUSMU:

T') IpUHATUE ceOsl U APYTUX JIIOIEH:

- [IPUHUMATh MOTUBBl U
apryMEHThl JAPYIMX JIIOAEH NIpHu
aHanuse pe3ynbTaToB
JEeATEIbHOCTH;

- IPU3HABaTh CBOE MPABO U MPABO
JIPYTUX JIIOJICH Ha OIINOKY;

-yMeTb  BBIOMpaTh  MOAXOJSAIIUIN
W3YYEHHBII METOA Uil pELIeHUs
3ajiaui, pacrio3HaBaTh
MaTE€MaTUYECKHe (dakTbI u
MaTeMaTH4eCcKue MOJIeNU B
OPUPOJHBIX U OOIIIECTBEHHBIX
SBJICHUAX, B MCKYCCTBE; YMEHUE
IIPUBOJIUTH IIPUMEPBI
MaTeMaTHYECKUX OTKPBITHI
Pocculickon u MHPOBOM

MaTeMaTH4YeCKOM HAayKH.

ITP 14




- pa3BUBaThH CIIOCOOHOCTh
HOHMMATh MUP C IO3HLUH IPYrOro
YeJI0BEKa

JIP 05, JIP 07

MP 08, MP 11
IIK 3.4. Osnaznenue YHUBEPCAIbHBIMU | -yMETh  ONEPUPOBATH MOHATUAMM:
[TpoBoaUTH y4eOHBIMU MO3HABATEIbHBIMY | (PYHKIMS, HENpepbIBHAS (YHKIIHS,
CPaBHHUTEIbHBIA | IEWCTBUAMU: MIPOU3BOJIHAS, nepBooodpasHas,
aHanus3 a) 6a30BbIe JOTMUECKUE ICHCTBUSA: | ONPENENICHHBId HHTErpaj; yMEHHUE
IPOrPaMMHBIX - CaMOCTOSITEJIBHO | HAXOJUTh MIPOU3BOHBIC
IPOAYKTOB U bopmynupoBaTh U | DJIIEMEHTAPHBIX (YHKIUH, UCIIONb3Ys
CpEICTB aKTyaJlu3UpOBaTh pobiieMy, | ClipaBOYHbIE MaTepuabl;
pa3paboTku, ¢ paccMmaTpuBaTh €€ BCECTOPOHHE; | MCCJIEI0BaTh B MPOCTEUIIUX CIydasx
LENbI0 - OMpEAeNATh 1eNIU NEATENbHOCTH, | B (YHKIMM HAa MOHOTOHHOCTD,
BbISIBJIICHUS 3a/laBaTh MapaMeTpbl U KPUTEPUU | HAXOJIUTh HauOOoIbIINE U
HAWTYYIIEro UX TOCTHKEHUS; HAaUMEHbIINE 3HauYeHUs (QYHKIH;
pelieHus - BHOCUTb  KOPPEKTUBbI B | CTPOUTb Tpa(QUKd MHOTOWIEHOB C
COTJIaCHO NESITeNIbHOCTb, OLICHUBATD | UCIIOJIb30BAHHEM amnmapara
KPUTEPHUSM, COOTBETCTBUE PE3YJIbTATOB LIEJSAM, | MATEMATHUYECKOIO aHaJn3a;
OTpECNEHHbIM | OLIGHWBATh PHUCKU TMOCIEACTBUMA | IPUMEHATh  MPOU3BOJAHYIO  MPH
TEXHUYECKUM JeSITEIIbHOCTH; pelleHny 3aJa4  Ha  JIBHJKEHUE;
3aJJaHUEM. - pa3BUBAThH KpeaTHUBHOE | peliaTh MPaKTHKO-OPUEHTUPOBAHHBIE

MBIIIEHHE pu pelLIeHNN | 3a/1a4u Ha HauoOobIINe u

JKU3HEHHBIX TTPOOIEM

0) 0a3oBBIE UCCIIENOBATEIHCKUE
JEUCTBUS:

- BJIaJIETh HaBBIKAMU y4eOHO-
HCCIIEIOBATEIILCKOM U MPOEKTHOMU
JIeATECIIEHOCTH, HaBBLIKAaMH
paszpelrieHus mpoodseM;

- yMETh TEPEHOCUTh 3HAHHUS B
MO3HABATENIBHYIO U MPAKTUUYECKYIO
00J1aCTH KU3HEAEATEILHOCTH;

- BBIIBUTaThL  HOBBIE  HJIEH,
npeaiaraTh OpUTHHAIbHBIC
MOAXO/bI U PEIICHHUS;

U CITOCOOHOCTH MX HCHOJIb30BaHUS
B MO3HABATCIHLHOM U COLIMATBLHOM
MpaKTHUKE.

B) paboTta ¢ nHpopmarmeii:

- BIIAJICTh HABBIKAMHU TIOTYyYCHHSI
uHbOpMallUd U3  UCTOYHUKOB
Pa3HBIX THUIIOB, CaMOCTOSATEIHLHO
OCYLIECTBIISAITh  MOUCK, aHaJIN3,
CHCTEMAaTHU3aIIHIO Hu
MHTEPIPETALIO uHbOopMaIun
pasIMYHBIX BUIOB ©  (opm
MIPEACTABICHUS

MP 01, MP 03, MP 11

HalMEHbILINE 3Ha4yeHus, Ha
HaXOXJEHWE IyTH, CKOPOCTH U
YCKOPEHUS;

-yM€Th OIEPUPOBATH IOHATHUAMH:
TOYKa, TMpsiMasi, TUIOCKOCTb, B
IIPOCTPAHCTBO, JABYTPAaHHBIA  yroJl,
CKpEIIHUBaIOIINecs npsiMbIE,
napajuieIbHOCTh "
NEPIEeHIUKYIAPHOCTh  MPSMBIX U
IJIOCKOCTEM, YroJl MEXIy NPSIMBIMU,
YToJI MEXIY MPSIMON U IMIOCKOCTHIO,
yroi MEXITY TUTOCKOCTSIMH,
paccTosiHue OT TOYKH JI0 TUIOCKOCTH,
paccrosiHue MEXIY MPSIMBIMH,
paccTossHUE MEXIy IJIOCKOCTSIMU;
YMEHHE HCIIOIb30BaTh MPU PEIICHUN
3a/a4 U3y4yeHHbIe (PAKThI U TEOPEMbI
IIAaHUMETPHUH, YMCHUC OLCHUBATH
pa3Mepsl OOBEKTOB OKPYKAIOIIETO
MUPa;

-yMEeTh OMEpPUPOBATH TMOHATHIMHU:
MHOTOTPaHHUK, ceueHme
MHOTOTpaHHUKA, KyO,
napaJureNieuIe 1, Mpu3Ma, MHpaMu/Ia,
durypa W MOBEPXHOCTHh BpAIICHUS,
OUIUHApP, KOHyc, map, cdepa,
CceueHus ¢burypsi BpalLCHU,
IUIOCKOCTh,  Kacaromasicsi  chepsl,




HUATTUHIPA, KOHYCa; Iomaab
MIOBEPXHOCTU MHUPAMUIBI, IPU3MBI,
KOHYCa, UWIMHApA, IIapa;, yMEHue
n300paxaTb ~ MHOTOIPAaHHUKH U
MOBEPXHOCTH BPALLCHUS, UX CEUEHUS
OT PYKH, C IOMOIIBK YEPTEHKHBIX
WHCTPYMEHTOB U 3JIEKTPOHHBIX
CpPEeACTB; yMEHME  pAaCIO3HAaBaTh
CHUMMETPUIO B IPOCTPAHCTBE; YMEHUE

pacrno3HaBaTh MpaBUJIbHbIE
MHOTOTPaHHUKH;

-yMeThb ONEpUPOBATH IMOHATHIMHU:
JIBUKCHHEC B MIPOCTPAHCTBE,

mo100HbIE (PUTYpPHI B MPOCTPAHCTBE;
HCIIOJIb30BaTh OTHOIICHUE IUIOIIA IEH
MMOBEPXHOCTEH U 00BEMOB TOIOOHBIX
¢buryp npu penieHuy 3aaay;

-yMETh BBIYHCISTH T€OMETPUYECKHE
BEIIMYUHBI (IUIMHA, YTOJ, IUIOIIA/lb,
00beM, IUIOIIAJb  TOBEPXHOCTH),
UCIIONIBE3YSl M3Yy4eHHBIC (DOopMynsl U
METO/BI;

-yMETh ONEPUPOBATH  IMOHATHIMHU:
MPsIMOYTOJIbHAS CHCTEMa KOOPAMHAT,

KOOPJIHMHATHI TOYKH, BEKTOP,
KOOPAMHATBI BEKTOpa, CKaJspPHOE
IIPOU3BELICHHUE, yromn MEXIY
BEKTOpPaMHU, cymma BEKTOPOB,

IIPOM3BEICHNE BEKTOpa Ha YUCIIO;
HaXOJUTh C MOMOUIbIO H3YYEHHBIX
dbopMyn  KOOPAMHATBI  CEPEIUHBI
OTpe3Ka, PacCTOSHUE MEXAY IBYMs
TOYKaMH.

ITP 04, ITP 09, ITP 10, TIP 11, ITP 12,
ITP 13

B pamkax nporpammsl 0011e00pa3oBaTeIbHOM JUCIUIUIMHBI OCBAUBAIOTCS IMYHOCTHBIE,
MeTanpeIMETHbIE U MPEAMETHBIE pe3ybTaThl B cOOTBETCTBUHU ¢ TpeboBaHusiMu ®I'OC cpennero
obmrero oOpa3oBaHus.

Ilnanupyemble  pe3yabTaTbl  OCBOEHHMS] JMCUMILUIMHBI:  JudHOCTHBIE  (JIP),
Mmetanpeametnsie (MP), npenqmernsie s 6a3oBoro ypoBHs usyuenus (I1P).

JInyHOCTHBIE:

JIP 05. ChopMHpOBaHHOCTH OCHOB CAMOPA3BUTHUSI M CAMOBOCIIUTAHHS B COOTBETCTBHH C
00I11eYeNTOBEYECKUMH IIEHHOCTSIMH W HJA€aJlaMU TPa)<IaHCKOro OOIIEeCTBa; TOTOBHOCTh U
CHOCOOHOCTh K CAMOCTOSITETIbHOM, TBOPYECKON M OTBETCTBEHHOM EATETLHOCTH.

JIP 07. HaBbIKM COTpPYJIHHYECTBA CO CBEPCTHUKAMH, INETBMH MIIAJIIEr0 BO3pacTa,
B3pOCIBIMH B 00pa3oBaTeIbHOM, OOIIECTBEHHO TMOJE3HOW, Y4eOHO-HCCIIEI0BATEIbCKOM,
MIPOEKTHOM U IPYyTUX BUJAX JEATEIBHOCTH.

JIP 08. HpaBcTBeHHOE CO3HAHUE W MOBEJECHNE HA OCHOBE YCBOCHUS OOIECUYEIIOBEUECKUX



I[IEHHOCTEM.

JIP 09. I'oToBHOCTB M CIOCOOHOCTH K 00pa30BaHUIO, B TOM YHCIIE CaMO0Opa30BaHUIO, Ha
NPOTSDKEHUHM BCEH JKU3HHU; CO3HATEIbHOE OTHOIIEHHE K HEMPEpbIBHOMY OOpa30BaHUIO Kak
YCIIOBUIO YCIICITHOM MPpodecCHnOHAbHON 1 00IIECTBEHHOW e TSIIbHOCTH.

JIP 13. Oco3nanHblii BBIOOp Oymymieli mpodeccud U BO3MOXKHOCTEH pead3aiiu
COOCTBEHHBIX M3HEHHBIX IUIAHOB; OTHOIICHHE K MPOPECCHOHATBHON IEesTebHOCTH Kak
BO3MOXKHOCTH ~ y4yacTHsl B  pEIIEHUU  JIMYHBIX, OOIIECTBEHHBIX, TIOCYJapCTBEHHBIX,
o0lIeHAIIMOHAIBHBIX MTPOOJIEM.

JIP 14. CdopMUPOBAaHHOCTh JKOJIOTHYECKOTO MBIIUICHUS, TTOHUMAHHS —BIIASHHS
COLMAIbHO-9KOHOMHYECKUX MPOIECCOB HAa COCTOSHUE TPUPOAHOM W COLHUAIBHOW Cpembl;
nproOpeTeHne OMbITa FKOJIOTO-HATPABICHHON eI TEeIbHOCTH.

MertanpeaMeTHble:

MP 01. CamocTosTensHO GOPMYIMPOBATh U AKTYAJIM3UPOBATh MIPOOIEMY, pacCMaTpUBATh
€€ BCECTOPOHHE.

MP 02. VYcranaBnuBaTh CYIIECTBEHHBIM NPU3HAK WIM OCHOBAaHHUS Ui CpPaBHEHUS,
Kiaccuukanuu u 0000IICHUSI.

MP 03. OmpenensiTe LeAH AEATEIBHOCTH, 3aJaBaTh MapaMeTpbl U KPUTEPUH HX
JOCTHKEHHUSL.

MP 04. BoISIBJIAT 3aKOHOMEPHOCTH M IPOTHBOPEUYUS B PACCMATPUBACMBIX SIBJICHHSIX.

MP 06. Bnanetp HaBbIKaMH Y4eOHO-MCCIIEIOBATEIBCKOW M MPOEKTHOW IESTEIbHOCTH,
HaBBIKAMU pa3perieHust mpooIiem.

MP 07. CiocoOHOCTh M TOTOBHOCTh K CaMOCTOSITEIbHOMY IMOHMCKY METOAOB PEIICHHUS
MPAKTUYECKUX 3a7a4, IPUMEHEHUIO Pa3IMYHBIX METOI0B MTO3HAHUS.

MP 08. OsnageHue BUIaMH AESITEIBHOCTH [0 TOJIYYEHUIO HOBOTO 3HAHHUA, €r0
MHTEPIIPETAINU, TTPeOOPaA30BAHUIO0 U MPUMEHEHHUIO B PA3NMYHBIX YYEOHBIX CHUTYyallUsiX, B TOM
qrclie TPU CO3aHUU YUEOHBIX U COIIMAIbHBIX TPOEKTOB.

MP 09. ®opmupoBaHue HAyYHOTO TUTIA MBIIIICHUS], BJIaJICHUE HAYYHOU TEPMUHOJIOTHEH,
KITFOYEBBIMH MTOHSATHSIMH U METOJIAMHU.

MP 11. BpisBIATH NPUYMHHO-CIEACTBEHHBIE CBSI3U U aKTyalM3UpOBaTh 3ajaayy,
BBIBUTATh THIIOTE3y €€ pEIICHUs, HaXOMUTh AapryMEHTBI JUIsl JIOKa3aTelbCTBA CBOMX
YTBEPXKACHUIA, 3a/1aBaTh MapaMeTPhl K KPUTEPUH PEIICHUS.

IMpeamernsbie:

ITP 01. BmageTsr MeTomamMu JOKa3aTeNIbCTB, AITOPUTMAMH pEIIEHUs 3a7ad; yMEHHE
dbopMynUpOBaTh OMpE/ENIeHNUs, aKCHOMBI U TEOPEMBI, IPUMEHSThH X, IPOBOJIUTH JOKa3aTeIbHbIC
paccyKIeHHs B XO/I€ PEIICHHUS 3a1ad.

ITP 02. Ymerhr omepupoBaTh MOHITHSAMH: CTENEHb YHUCIA, JorapudM YHCIa, yMEHHUE
BBITIOJHATh BBIUMCIICHHE 3HAYCHWHW W TMpeoOpa3oBaHMsl BBIPAKCHHH CO CTENEHAMH U
norapudmamu, mpeodpa3oBaHus APOOHO-PAITMOHATHHBIX BEIPAKCHUM.

I[P 03. VYwmerp omepupoBaTh TOHATUSMHU: pPANUOHAIBHBIE, HWPPAMOHAIBHBIC,
MOKa3aTelbHbIE, CTENEHHBbIC, JOTapU(PMHUUYECKHE, TPUTOHOMETPUUYECKHUE YpaBHEHHS U
HEPAaBEHCTBA, UX CUCTEMBI.

TP 04. YMeTb oniepupoBaTh MOHATUAMU: QYHKIMS, HENPEPBbIBHAS (PYHKIIHSI, IPOU3BOIHAS,
nepBoOOpasHasi, ONpEACICHHBIH WHTErpal; yMEHHE HaXOJUTh IMPOU3BOJIHBIC 3JIEMEHTAPHBIX
GyHKIMH, UCIIONIB3YS CIIPABOYHBIE MaTepUaIIbl; UCCIIEA0BATh B MPOCTEUIINX CIIydasiX B QYHKIUU
Ha MOHOTOHHOCTh, HAXOAUTh HAUOOJBIINE U HAUMEHbIINE 3HaYeHUs QyHKIu; CTpoUTh rpa@uku
MHOTOYJICHOB C HCIOJb30BaHHMEM almapaTa MaTeMaTHYeCKOro aHalu3a; [PUMEHSTh



IIPOU3BOJHYIO IIPHU PEIICHUU 3a/1a4 Ha JBHYKCHUE; PEIIATh NPAKTUKO-OPUEHTUPOBAHHBIC 3aa4n
Ha HauOOJbIINE U HAUMEHbBINNE 3HAUYCHHS, HA HaX0XKJICHHE ITyTH, CKOPOCTH U YCKOPEHHSL.

I[P 05. YMmeHue omnepupoBaTh HMOHATHSAMH: palMOHANbHAs (DYHKIHS, TOKa3aTelbHas
byHKuus, creneHHas (QyHKUus, Jorapupmuueckas (GpyHKIUsSA, TPUTOHOMETpUYEeCKre (yHKINH,
oOparHble (DYHKIMH;, YMEHHE CTPOUTH Ipa(pUKu M3y4EHHBIX (DYHKIMHA, UCTIONB30BaTh TpapuKu
IPY U3YYEHUH IIPOLIECCOB U 3aBUCUMOCTEH, IPU PELICHNH 33134 U3 IPYTUX YU€OHbIX IPEIMETOB
Y 33/1a4 U3 peaJbHOM JKU3HU; BBIpaXKaTh (HOpMyIaMH 3aBUCUMOCTH MEXAY BETUYNHAMM.

ITP 06. YMeHue pemarb TEKCTOBBIE 33]]a4H Pa3IMYHBIX TUIIOB (B TOM YHCJIE HA MPOIICHTHI,
JIOJIM ¥ 4acTH, Ha JBM)KEHUE, paboTy, CTOUMOCTb TOBAapOB U YCIIYT, HAJIOI'H, 3a/1a4M U3 00JacTu
yIpaBJICHUS JIMYHBIMH M CEMEHHbIMH (PUHAHCAMH); COCTABISATH BBIPAKEHHS, YpPAaBHEHHS,
HEPABEHCTBA M HX CHCTEMbI [0 YCIOBHUIO 3a/ayM, HCCIEN0BAaTh IIOJYyUYEHHBIE PEIIECHUS U
OLIEHUBATh MPABJIONOA0OHOCTD PE3YIIbTATOB.

I[P 07. VYmenue omnepupoBaTh TNOHSATHIMHU: CpeAHEe apupMETHYECKoe, MeIHaHa,
HauOoJIbIlIee U HAUMEHbLIIee 3HAUCHMsI, pa3Max, JUCIIEPCHs, CTaHIapTHOE OTKIOHEHHUE YHCIOBOTIO
Habopa; yMeHHEe U3BJIEKaTh, UHTEPIPETUPOBATh HH(POPMALINIO, IPEACTABICHHYIO B TaOIUIaX, HA
qyarpaMmmax, rpaukax, OTpakarollylo CBOMCTBA peaibHbIX IPOLIECCOB U SIBJIICHUH; IPEACTaBIATh
UH(POPMALIMIO C MOMOILBIO TAaOJIUIl M JUarpaMM; UCCIIEOBaTh CTATUCTUUYECKUE JIaHHBIE, B TOM
YHCJIe C IPUMEHEHUEM rpapuuecKuX METOJI0B U AIEKTPOHHBIX CPEACTB.

[P 08. YMmeHnue omepupoBaTh MOHATUSMU: CIIyYalHBIM ONBIT U CllydyallHOE COOBITHE,
BEPOATHOCTb CIIy4allHOTO COOBITHS; YMEHHE BBIUUCIATH BEPOSITHOCTH C HCIOJIb30BAHUEM
rpadU4ecKux METOJIOB; NPUMEHSATh (OPMYIBI CIOKEHHS M YMHOXEHHS BEPOSTHOCTEH,
KOMOMHATOpHbIE (aKThl U (GOPMYJIBl MPU PELICHUM 3a/1a4; OLIEHUBATh BEPOSTHOCTb PEAJIbHBIX
COOBITHI; 3HAKOMCTBO CO CITy4ailHBIMH BETMUMHAMM; YMEHHE PUBOJUTH IPUMEPHI IPOSIBIECHUS
3aKOHa OOJIBIINX YUCEN B IPUPOJHBIX U OOIIECTBEHHBIX SBICHUSX.

I1IP 09. YMmenue onepupoBaTh MOHATUIMM: TOYKA, MIpsiMasi, IJIOCKOCTh, B MPOCTPAHCTBO,
JBYTPaHHBIN yroJl, CKpELIUBAIOIIMECS IPSMBIE, TAPAJIIIEIIBHOCTD U NEPIIEHUKYIIPHOCTD MPSMBIX
U IUIOCKOCTEH, Yroia MexXay HpSIMbIMHU, yrojl MEeXAY NpsIMOW U IIOCKOCTBIO, YrOJd MEXIy
IUIOCKOCTSIMU, PAaCCTOSIHUE OT TOYKHU /0 TUIOCKOCTH, PACCTOSTHUE MEXAY NPSIMBIMHU, PACCTOSIHUE
MEXly TJIOCKOCTSIMH; YMEHHUE UCIOIb30BaTh IPU PEIICHUU 3a/1a4 U3YUEHHbIE (PaKThl U TEOPEMBI
IUTAHUMETPHUH; YMEHHE OLIEHUBATh pa3Mepbl 00bEKTOB OKPYKAIOIIETO MUPA.

ITP 10. YMeHue onepupoBaTh NOHATUSMHI: MHOTOTPAaHHHK, CEU€HUE MHOTOTPaHHUKA, KyO,
napaujenenunes, npusmMa, nupamuaa, Gurypa 1 MoBepxXHOCTb BpallleHUs, LIUJIUH/IP, KOHYC, 11ap,
cdepa, cedeHus (UTypbl BpalleHUs, IJIOCKOCTb, Kacaromascs cdephl, MWIMHApPA, KOHYCA;
IUIOINAAb TOBEPXHOCTH MHMPaMMJIbl, MPU3MBI, KOHYCa, LWIMHIpA, IIapa; YMEHHE H300pakaTb
MHOTOTPaHHUKU M IOBEPXHOCTHU BpAIEHHUS, MX CEUYEHUS OT PYKH, C TOMOIIBIO UYEPTEKHBIX
MHCTPYMEHTOB U 3JIEKTPOHHBIX CPEJCTB; YMEHHE pacro3HaBaTh CUMMETPHIO B IMPOCTPAHCTBE;
YMEHHE paclo3HaBaTh NPaBUIIbHbIE MHOTOTPAHHUKH.

I1P 11. YMmenue onepupoBaTh MOHATUSMU: IBUKEHUE B IPOCTPAHCTBE, 0100HBIE (PUTYPHI
B IIPOCTPAHCTBE; HCIOJIb30BATh OTHOIIEHHE IUIOLIAJCl MOBEPXHOCTEH M 0OBEMOB IMOJOOHBIX
¢buryp npu perieHuu 3aaad.

I1P 12. YMeHHe BBIYUCIATh T€OMETPUYECKHE BETMUUHBI (JUIMHA, YTOJI, IUI0MIA/lb, 00bEM,
IUIOINA/b MOBEPXHOCTH ), UCHIOJB3Ysl U3yUEHHBIE (POPMYIIBI U METOIBI.

I[IP 13. Ymenue omnepupoBaTh NOHATHSAMHU: HPSMOYIOJIBHAs CHCTEMa KOOpIUHAT,
KOOpAMHATBl TOYKH, BEKTOP, KOOPIWHATBI BEKTOPA, CKAISIPHOE IPOU3BENCHUE, YrOll MEXIY
BEKTOPAMH, CyYMMa BEKTOPOB, IPOM3BEICHHE BEKTOpa HA YHCJIO; HAXOJUTh C IIOMOIIBIO
U3y4EHHBIX (POPMYJI KOOPAUHATHI CEPEIUHBI OTPE3Ka, PACCTOSHUE MEXKY IBYMS TOUKAMH.



I[IP 14. Ymenue BbIOMpaTh TOAXOMSINIMA W3YyYEHHBIH METON IS pEIICHUs 3aJayH,

paciio3HaBatb MATCMATHUYCCKUC q)aKTbI U MATCMAaTU4YCCKUC MOJACIM B HNPUPOAHBIX U

OOLIECTBEHHBIX SIBJICHUSX, B HCKYCCTBE;, YMEHHE IPHUBOJIUTH IPUMEPHI MaTEMaTHUECKHUX
OTKphITHI Poccuiickoil 1 MUPOBOM MaTEMaTUYECKON HAYKU.

2. CTPYKTYPA U COJIEP)KAHUE OBIIIEOBPA3OBATEJILHOM
JUCHUIIJIMHBI
2.1. O0beM yueOHOI IMCUMIVIMHBI M BUABI Y4eOHO0# padoThI

Bun yueOHo# padoThI O0bem B yacax

O0beM 00pa3oBaTeJIbHON NPOrPAMMBI IUCHUILIHHBI, B T. Y.: 330
OCHOBHOE€ CO/Iep:KaHuE B T. 4.: 256

TEOpETHYECKOe 00yUeHNE 156

MPAKTUYECKUE 3aHATHUS 100
IIpodeccnonanbHO-OpHMEHTHPOBAHHOE COJIeP:KAHME 56
(copep:kaHue MPUKJIAAHOIO MOAYJISA) B T. Y.}

MIPAKTUYECKHUE 3aHITUSI 56
IIpome:xxyTounasi arrectanusi B gopMe 3K3aMeHa 18




2.2. TemaTn4yecKuil IUIaH U coJep:KaHue Y4eOHOM TMCUMILIHHBI

Conepxxanune yueOHOro marepuasia (0CHOBHOE U PO(eCcCuOHATBLHO-

HaumeHoBanue Oo0bem YpoBenb | ®opmMupyembie
OPHEHTHPOBAHHOE), 1a00PATOPHbIE U IPAKTHYECKHE 3aHATHS,
pas3iesoB U TeM . 4acoB OCBOCHHUSI | KOMIIETeHIHH
NMPUKJIATHONH MOAYJIb (IIPH HAJMYUM)
1 2 3 4 5
OCHOBHOe cojiep:KaHue
I cemectp (136 1)
Pa3ges 1. [loBTOpeHne Kypca MAaTeMATHKH OCHOBHOM IIKOJIBI 12
Conepxxanue yuebHOTO Marepuana 2 3 OK 01
Tema 1.1 bazoBbie 3HaHMS ¥ YMEHHS [T0 MaTeMaTrKe B Mpo(eccCnoHaIbHOM U B OK 02
enu u 3amaumn MTOBCEIHEBHOM JIEATEIIBHOCTH. OK 03
MaTeMaTUKHU [IpU IIpakTuyeckue 3aHATUS 2 OK 04
OCBOEHUU Teopernyeckoe oOyueHue -
CHELMAIbHOCTH KontponbHbie pabOThHI -
CamocrosiTenbHast paboTa 00y4Jaromuxcs -
Conepxxanue yueOHOTO Marepuana 2 3
T 12 JleiicTBUS Hal OJIOKUTENBbHBIMUA U OTPULIATEIbHBIMU YHCTIAMH,
ema 1. .
q OOBIKHOBEHHBIMH U I€CATUYHBIMU APOOsMU. J[eHCTBUS CO CTEMEHIMH,
WCJIa ¥ BBIYUCIIECHUA. .
(bopMyInbl COKpalEHHOTO YMHOXKEHUS. [IpocThie MpOIeHTHI, pa3HbIE CIIOCOObI
Beipaxenus u
5ba30BAHIS VX BBIYHUCIICHUS.
peo .
pH ope . IIpakTrueckue 3aHATHS 2
[IEHTHBI
ngncnemm Teopetnueckoe oOyueHue -
KoHTposnbHbIE pabOTHI -
CamocTosTenbHast paboTa 00y4aromuxcst -
Conepxxanue yueOHOTO Marepuana 2 3
Jlunelinble, KBapaTHbIE, IPOOHO-TMHEIHBIC YPAaBHEHUS U HEPABEHCTBA.
T 13 Crioco0bl perieHus: CUCTEM JTMHEWHBIX YpaBHEHUI: METO ITOJICTAHOBKH,
Mma 1. . . .
v ¢ MeTOJ cIoXeHHus, rpaduueckuii Metos. CHCTeMbl HETUHEHHBIX YpaBHEHHH.
ABHEHHUS U o
P Cucrembl HepaBeHCTB. UMCIIOBBIE TPOMEXKYTKHU: JTyY, OTKPBITHIH JIyd,
HepaBeHcTBa. Cucremsl
. WHTEPBAJI, OJIYHHTEPBAJ, OTPE30K.
ABHCHHU H
ylfe ABCHCTE [IpakTuueckue 3aHATUSA 2
eopeTHIecKoe 00ydeHue -
P T Oyu
OHTPOJIbHBIE PAOOTHI -
Ki 0
CamocrosTenbHas paboTa 00y4Jaronmxcs -
Tema 1.4 Conepxxanue yuebOHOTO Marepuana 2 3




DyHKIMU: TUHEHAS,

Omnpenenenue ¢pyHku. OyHKIIMOHATBHAS 3aBUCUMOCTD MEXKIY

oOparHast BesindMHaMu. O6acTh ONpPENIeNeHUsI 1 MHOXKECTBO 3HAYEHUH QYHKIMH.
NPONOPLUUOHATBHOCTD, | Bunbl GyHkumii: nuueitnas, oOparHas IponoOpUUOHATBLHOCTh, KBaIpaTHIHAS
kBagparuyHas GpyHkuusa | pyHkius. [locrpoenue rpadukoB paznuyHbX QyHKIUH.
IIpakTrueckue 3aHATHUS 2
Teopernueckoe oOyueHue -
KoHTposibHBIE pabOThI -
CamocrosiTenpHast paboTa 00yJIaroIIHXCst -
IlpodeccMOHAIBLHO-OPUEHTHPOBAHHOE CONEPKAHUE 2 3 OK 01
Bunast mutockux ¢uryp u ux miomank. [I[pakTHKO-OpHEeHTHPOBAHHBIC 3a7a49H B OK 02
Tema 1.5 Kypce r€OMETPHUH Ha IIIOCKOCTH. OK 03
I'eomeTpus Ha IIpakTuyeckue 3aHATUS 2 OK 04
IUIOCKOCTH Teopernueckoe oOyueHue -
KOHTposbHBIE paboThI - 1K 3.4
CamocrosiTenbHast paboTa 00y4Jaromuxcs -
Conepxxanue yueOHOTO Marepuana 2 3 OK 01
T 1.6 Boruncnenus u npeoOpa3oBaHusl. YpaBHEHHs U HEpaBeHCTBA. [ eomeTpus Ha OK 02
ema 1.
iockoctd. KoHTponbHas pabora no paszgeny 1. OK 03
BxonHast KoHTposIbHAS
[IpakTudyeckue 3aHATUSA 2 OK 04
pabota
Teopernueckoe oOyueHue -
CamocTrosTenbHast paboTa 00y4aromuxcst -
Pa3ges 2. OcHoBbl TpuroHoMerpuu. Tpuronomerpnueckne QyHKIUH 40
Conepxanue yueOHOTO Marepuana 4 1,2 OK 01
Enunnynas okpykHOCTh. PacnionoskeHne To4eK Ha EAMHUYHON OKPYKHOCTH. OK 02
T 1 IToBOopOT TOYKM BOKpYT Hadala kKoopauHar. Pangnannas mepa ymnia. Ilepeson OK 03
ema 2. .
W3 paJuaHHON MEPHI B TPaIyCHYIO M Ha000poT. OnpeneneHue cuuyca, OK 04
Tpuronomerpuyeckue
o KOCHHYCa, TAHT€HCA U KOTaHI'€HCa. 3HAKU CUHYCa, KOCUHYCa, TAHT'€HCa U
KIIUU
YHKIL KOTaHT'€HCA [0 KOOPAMHATHBIM YETBEPTSIM. 3aBUCUMOCTb MEXAY CHHYCOM,
MIPOU3BOJIBHOTO yIUIa,
KOCHHYCOM, TAHT'€HCOM M KOTaHT'€HCOM OJIHOI'O U TOT'O )K€ yIa.
yucia. Paguannas u
TeopeTnueckoe oOydeHue 4
rpajgycHas Mepa yria
ITpakTHueckue 3aHATHS -
KoHTposnbHbIe paboThI -
CamocTrosTenbHast paboTa 00ydaromuxcst -
Tema 2.2 Conepxxanue yueOHOTO Marepuana 4 1,2
OCHOBHbIE BriBo opmMyst OCHOBHBIX TPUTOHOMETPHUUYECKHX TOXKAeCTB. CHHYC,




TPUTOHOMETPUYECKHE | KOCHHYC, TAHT'€HC U KOTAHT€HC YIIOB o ¥ — 0. O01acTi mpuMeHeHus
To)JecTBa. DOPMYIIbI | OCHOBHBIX TPUTOHOMETPUUYECKUX TOXKAECTB. BpluncieHne 3HaueHUI
IIPUBEICHUS TPUTOHOMETPUYECKUX (PYHKIUI 110 M3BECTHOMY 3HAYCHUIO OJJHOM M3 HUX.
BriBon popmyn npuBeneHus Ui CHHYca, KOCUHYCA, TAHTEeHCA U KOTAHTeHCA.
Teoperuueckoe obyueHue 2
[IpakTryeckue 3aHATUS 2
KontponbHbie paboThI -
CamocrosTenbHas paboTa 00yJaronmxcs -
Conepxxanue yuebHOTO Marepuana 4 2
Tema 2.3 Cymma u pazHocTh cuHycoB. CyMMa U pa3HOCTb KOCHHYCOB. Cymma
Cunyc, KOCUHYC, Pa3HOCTh TAHT€HCOB. POpPMYIbI JBOMHOTO YIvia JJI1 CUHYCa KOCUHYCa U
TaHI'€HC CYMMBI U TaHT'€HCa.
pasHoctu 1ByX ynioB. | TeopeTtuueckoe obyueHue 4
DopMyIIbl TIBOWHOTO IIpakTnyeckue 3aHsATUS -
aprymeHTa KoHTponbHbIE pabOTHI -
CamocTrosTenbHas paboTa 00yJaromuxcs -
Conepxxanue yueOHOTO Marepuala 4 2
BeiBoa hopmyn nonoBuHHOrO aprymenta. [IpeobpaszoBanue cyMMel
T 24 TPUTOHOMETPUUYECKUX (PYHKLNN B IPOU3BEIEHUE U IPOU3BEICHUS B CyMMY.
ema 2. .
BeiBoa hopmyn nonmxenus crenenu. IlpeoGpazoBanus mpocTermmx
@DopMyIIbl TOJIOBUHHOTO o
TPUTOHOMETPUUYECKUX BBIPAKEHUH.
yria. GopMyIibl
Teoperuueckoe oOyueHue 2
MTOHWKEHUS CTETIEHU
IIpakTrueckue 3aHATHS 2
KoHTposibHBIE pabOTHI -
CamocrosTenbHas paboTa 00yJaromuxcs -
Conepxanue yueOHOTO MaTepuala 4 1,2
OO6nacTh orpeneneHust ¥ MHO)KECTBO 3HaU€HUH TPUTOHOMETPUYECKUX
T 25 byHkumii. Y6THOCTh U HEYETHOCTD, IEPUOANYHOCTH TPUTOHOMETPHUUECKHUX
Mma 2. . . .
¢ ¢byukumii. CBoiicTBa u rpaduku GyHKIIMIA
Tpuronomerpuyeckue )
. y=sinx, y=cosx, y=tgx, y =ctgx.
(GYHKINH, UX CBOKWCTBA
Teoperuueckoe obyueHue 4
u rpaduKu
ITpakTnyeckue 3aHsATUS -
KoHTponbHbIe pabOThI -
CamocrosTenbHas paboTa 00y4Jaronmxcs -
Tema 2.6 Conepxxanue yuebOHOTO Marepuana 4




[TpeoGpaszoBanue

Cxarue ¥ pacTsbkeHue rpa)ukoB TPUTOHOMETPUYECKUX (PYHKITUI.

rpadgukoB IIpeoOpazoBanue rpa kOB TPUTOHOMETPHUUCCKHUX (DYHKITHA.
TPUTOHOMETpHUUYECKUX | TeopeTmueckoe oOydueHue
(byHKHI/IfI HpaKTI/I‘leCKI/Ie 3aHATUA
KontponbHbie paboThI
CamocrosTenbHas paboTa 00yJaronmxcs
IlpodeccMOHAIBLHO-OPUHEHTHPOBAHHOE CONEPKAHUE
Tema 2.7 Hcrionb30BaHNe CBOWCTB TPUTOHOMETPHUECKUX (DYHKIIUH B
Onucanue npodecCHOHANIBHBIX 3a/1a4ax.
MIPOU3BOICTBEHHBIX [IpakTuuyeckue 3aHATUSA

MPOLIECCOB C TOMOIIIBIO
rpaduKoB GyHKINI

TeOpeTI/I‘{eCKOC O6y‘IeHI/Ie

KonTtponbHbie pabOThHI

CamocTosTenbHast paboTa 00y4aroIuxcst

Conepxxanue yueOHOTO Marepuana

OO6parnbie TpuroHomerpuieckne GyHkuu. Mx cBoiicTBa u rpaduky.

Tema 2.8
Onpenenenne apKCHHYCa, ApKKOCUHYCa U apKTAHI€HCa YUCIIA.
Oo6parnblie
Teopernueckoe oOyueHHe
TPUTOHOMETPHUUECKHE
ITpakTryeckue 3aHsATHS
byHKIIH
KoHTposnbHbIE pabOTHI
CamocTrosTenbHast paboTa 00y4aromuxcst
Conepxxanue yueOHOTO MaTepuaia
VYpaBHeHus BUa cos x = a,sinx = a,tg x = a,ctg x = a.
Pemenue no gpopmyinaMm 1 TpPUroHOMETPUUYECKOMY KPYTY MPOCTEHIINX
Tema 2.9 TPUTOHOMETPUYECKUX yYpaBHEHHM. [IpocTeime TpuroHoMeTpuyecKue
[Ipocreiimue YPaBHEHHs, CBOJAIIMECS K KBaJPAaTHBIM, pEeLIacMbI€ Pa3JIOKEHUEM Ha
TPUTOHOMETPUYECKHAE | MHOXKHTENHU, OMHOPOJHbIE TPUTOHOMETPUYECKUE YPABHEHHUS.
ypaBHEHUS Teoperuueckoe obyueHue
IIpakTrueckue 3aHATHS
KoHTposnbHbIE pabOThI
CamocrosTenbHas paboTa 00y4Jaronuxcs
T 510 OCHOBHOE€ COAEp)KAHUE
ema 2. =
Mpocreiimme Pemienue no ¢popmyinaM u TPUTOHOMETPHUUECKOMY KPYTY IPOCTEHIINX
P TPUTOHOMETPUYECKUX HEPABEHCTB.
TPUTOHOMETPUYECKHE
IIpakTuyeckue 3aHATHUSA
HEPAaBEHCTBA

TeopeTndeckoe oOydeHHE




KoHTponbHBIE pabOTHI

CamocTrosTenbHas paboTa 00ydaromuxcs

OCHOBHO€ coJep)KaHUE 2
Tema 2.11 CucreMsl IPOCTEUIINX TPUTOHOMETPUUYECKUX YpaBHEHUM. MeTonbl ux
ma 2.
pELIeHMSL.
Cucremsl
TeopeTnueckoe oOyueHue 2
TPUTOHOMETPUUYECKUX
. [TpakTuyeckue 3aHATUS -
ypaBHEHUI
KoHTponbHbIE pabOTHI -
CamocrosrenbHas paboTa 00yJaromuxcs -
Tema 2.12 OCHOBHOE COJIEpP)KAHHE 2
KonTtponbhas padora mo | [IpeoOpa3oBanue BblpaxkeHuil. Perienne TpUroHOMeTpUYECKUX ypaBHEHUH U
paszneny 2 «OCHOBBI HEpPaBEHCTB, B TOM YHCJIE C UCIOIb30BAHNUEM CBOWCTB (DYHKIMII.
TPUTOHOMETPHH. [IpakTHueckue 3aHATUS 2
Tpuronomerpuyeckue | Teopernyeckoe oOyueHue -
GyHKIN» CamocTosTenbHast paboTa 00y4aroIuxcst -
Pa3nen 3. Crenenu u kopuu. CreneHHas pyHKuus 18
Tema 3.1 OCHOBHOE COJIEpP)KAHHE 2 OK 01
Cremnens. CBoiicTBa [TonsiThe crenenu c mo0bIM noka3aresneM. CBOMCTBa cTENEHH. OK 02
CTETIEHH C Teoperuueckoe oOyueHue 2 OK 03
paloHaIbHBIMU U [IpakTueckue 3aHATHS - OK 04
JeCTBUTENIbHBIMU KoHTposibHBIE pabOThI -
N1OKa3aTeIIMU CamocTrosTenbHas paboTa 00ydaromuxcst -
OCHOBHOE cofepXKaHUE 2
T 32 CrenenHble (YHKIMH, UX CBOMCTBA U rpaUKH.
ema 3.
Teopernueckoe oOyueHHE 2
Crenennsle GyHKIUH,
. [IpakTuyeckue 3aHsATUS -
UX CBOMCTBA U rpapuxu
KoHTposnbHbIe paboThI -
CamocrosTenbHas paboTa 00yJaromuxcs -
Tema 3.3 ConepxxaHnue yuebHOTO Marepuana 4
[Monstre kopus n-oii | Onpenenenne KOpHs N-0i CTENEHU U3 JEUCTBUTENBHOIO uncia. CBoiicTBa
) ) n
CTETEeHHU U3 KOpH$ n-oif crenenu. [IpaBuna cpaBHeHUs KopHel. @yHkuuu Bujga y = va™,
JeCTBUTENILHOTO UX CBOWMCTBA U IrpaduKu.
uncina. CBorcTBa KOpHsL | TeopeTnueckoe o0yUyeHHUe 4

N-0¥ CTENEHU

IIpakTrueckue 3aHATHUS




KoHTponbHBIE pabOTHI

CamocTrosTenbHas paboTa 00ydaromuxcs

Conepxxanue yueOHOTO Marepuana 4 2
T 34 [TpeoOpa3zoBaHue BeIpa)KEHU ¢ KOPHIMU n-oii cteneHu. Haxoxaenue
ema 3.
OLIMOOK B IpeoO0pa30BaHUAX U BBIUUCIICHUSIX.
ITpeoOpa3zoBanue
IIpakTrueckue 3aHATHUS 4
UppalMOHAIBHBIX
. Teopernueckoe oOyueHue -
BBIPAKEHUI
KoHTposbHBIE pabOTHI -
CamocrosrenbHas paboTa 00yJaromuxcs -
Conepxxanue yueOHOTO Marepuala 4 2
Tema 3.5 PaBHOCMIIBHOCTBH UPpPALIMOHATIBHBIX YPABHEHUIN U HEPABEHCTB. MeToabl UX
Pemenue pemieHus. Penienne uppanyoHaabHbIX YPAaBHEHUM U HEPABEHCTB.
MUPPALMOHAIBHBIX TeopeTnueckoe oOyueHue 2
YPaBHEHUN U [IpakTuyeckue 3aHATUS 2
HEPaBEHCTB KoHTponbHbIE pabOTHI -
CamocrosrenbHas paboTa 00yyaromuxcs -
Conepxxanue yueOHOTO Marepuala 2 3
Tema 3.6 [Tpeobpa3zoBanue palnoOHAIbHBIX, UPPALIMOHATIBHBIX, CTEIEHHBIX
KouTposbHas pabora o | BeIpaxkeHuil. Mcrons3oBaHre CBOMCTB CTENEHHON (QYHKIIUH NIPH PELICHUH
pasneny 3 YPaBHEHHH U HEPABEHCTB.
«CTeneHn U KOpHHU. IIpakTnyeckue 3aHATUSA 2
Crenennas Qynkuus» | Teopernueckoe oOyueHHe -
CamocrosrenbHas paboTa 00yyaromuxcs -
Pasnea 4. [loka3areabHast pyHKuust 16
Conepxxanue yueOHOTO Marepuana 4 1,2 OK 01
CreneHb ¢ MPOU3BOJIBHBIM AEHCTBUTEIBHBIM MTOKa3aTenaeM. OnpeneneHre OK 02
T 41 MOKa3aTeNbHON (DYHKIIMH, €€ CBOMCTBA U rpaduK. 3HAKOMCTBO C OK 03
ema 4. .
pPUMEHEHHEM NoKa3aTeabHOM PpyHKIMU. Pelenne nokazarenbHbIX OK 04
[Toka3zarenpHas .
. ypaBHEHMH (YHKIMOHAIBHO-TPAQUUECKUM METOIOM.
GbyHKIUMS, ee CBOMCTBA U
rpadux Teoperuueckoe obyueHue 4
ITpakTnyeckue 3aHsATUS -
KoHTposbHBIE pabOThI -
CamocTrosTenbHast paboTa 00ydaromuxcst -
Tema 4.2 Conepxxanue yueOHOTO Marepuana 6 2
Pemenue Pemienne nokaszarebHbIX YPaBHEHUN METOJOM YPAaBHUBAHMS MTOKA3aTeNeH,




MOKa3aTeJIbHbIX METOJIOM BBE/ICHUSI HOBOW MEPEMEHHOH, (PyHKIIMOHATBHO-TpapUueCKUM
YpaBHEHUH U MeToJIoM. PellleHne nokas3aresibHbIX HEPABEHCTB.
HEPABEHCTB Teoperuueckoe obyueHue 2
[IpakTryeckue 3aHATUS 4
KoHTposibHBIE pabOThI -
CamocrosTenbHas paboTa 00yJaronmxcs -
Conepxanue yuebHOTO Marepuana 4 2
T 43 Pemenue cuctem nmokasaresnbHbIX ypaBHeHUH. Haxoxnenue omm6ok B
ema 4.
1peoOpa30BaHUsIX U BBIYUCICHHUSX.
Cucremsl
TeopeTnueckoe oOyueHue 2
MOKa3aTeJIbHbIX
. [IpakTHyeckue 3aHATUS 2
ypaBHEHUH
KoHTposibHBIE pabOTHI -
CamocTosTenbHast paboTa 00y4aroIuxcst -
Conepxxanue yueOHOTO Marepuana 2 3
Tema 4.4 Pemrenne nokasarenbHbIX YpaBHEHUN METOIOM YPaBHUBAHUS IIOKA3aTenel U
KonTtpospHas pabora 1o | METOJOM BBEICHMS HOBOM NIEpEMEHHOM. Pelienne nokasareiabHbIX
pasneny 4 HEPABEHCTB.
«Iloka3arenbHast IIpakTnyeckue 3aHATUSA 2
byHKIMS» Teopernueckoe oOyueHue -
CamocrogrenbHas paboTa 00yyaromuxcs -
Pasnea S. Jlorapu¢gmbl. Jlorapupmuyeckas pyHkuus 26
ConepxaHue yueOHOTO MaTepuala 6 1,2 OK 01
Jlorapudm uncna. JlecITUYHBIN U HAaTypaJIbHBIN JoTapudM, YUCIIO €. OK 02
T 5.1 OcHoBHoe norapupmuyeckoe ToxaecTBo. CoiicTBa morapudmos. Onepanus OK 03
ema 5.
norapudmuposanus. [lepexos K HOBOMY OCHOBaHUIO Jiorapugma. OK 04
Jlorapudm uncna.
. TeopeTnueckoe oOyueHue 4
CoiicTBa orapu¢pmos
IlpakTuyeckue 3aHATUSA 2
KoHTposnbHbIE pabOThI -
CamocTrosTenbHas paboTa 00ydaromuxcst -
T 5. Conepxxanue yueOHOTO MaTepuaia 4 1,2
ema S. =
Jlorapudmuueckas GyHKIMS, ee CBOMCTBA U rpaduK.
Jlorapudmuueckas
. Teoperuueckoe obyueHue 4
(byHKIMS, ee CBOMCTBA U
IIpakTnyeckue 3aHsATUS -
rpaduk

KoHTponbHbIE pabOoTHI




CamocrosTenbHas paboTa 00y4Jaronmxcs

Conepxxanue yuebHOTO Marepuana 6
[TonsiTue norapupmudeckoro ypapueHnus. Oneparus noreHuupoBanus. Tpu
Tema 5.3 OCHOBHBIX METO/Ia PELICHUS JIOrapu(PMUUECKUX YPaBHEHHUI:
Pemienue (byHKIIMOHATBHO-TpaQUIECKHI, METONl TOTCHIMPOBAHHMSI, METOJ BBEICHUS
J0rapuPMHUECKUX HOBOI nepeMeHHoH. Jlorapudmuueckue HepaBeHCTBaA.
YpaBHEHUU U TeopeTnueckoe oOyueHue 4
HEPABEHCTB [IpakTHyeckue 3aHATUS 2
KoHTposibHBIE pabOTHI -
CamocrositenbHast paboTa 00y4yaromuxcst -
Conepxxanue yueOHOTro MaTepuaia 4
ANTOpUTM pELIEHUS] CUCTEMBl YpaBHEHUN. PaBHOCHIIBHOCTD
Tema 5.4 JOrapu(pMHUECKUX YPaBHEHHUI U HEPABEHCTB.
Cucremsl
Teoperuueckoe oOyueHue 2
norapupMuIecKux
ypABHCHH IlpakTHuyeckue 3aHATHUSA 2
KoHTposibHBIE pabOTHI -
CamocrosiTenbHast paboTa 00y4yaromuxcst -
IIpodeccHOHANIBbHO-OPHEHTHPOBAHHOE COlEPKAHUE 4
[Tpumenenue norapugma. Jlorapugmudeckas crnupaiib B IpUPOJIE.
Tema 5.5 Maremarnueckue CBOMCTBA JOrapu(pMHUUECKON CIHpalIu.
Jlorapudwmer B mpupone | [IpakTuyeckue 3aHATUSA 4
U TEXHUKE Teopernueckoe oOyueHue -
KoHTposibHBIE pabOTHI -
CamocTrosTenbHast paboTa 00y4aromuxcst -
Tema 5.6 ConepxxaHue yueOHOTO MaTepuaia 2
KonTponbhas pabora mo | Jlorapudmudeckas ¢pyHkuus. Pemenne npoctedmx iorapuMuaeckux
paszeny 5 YpaBHEHUM.
«Jlorapudmsr. IIpakTHueckue 3aHATHSA 2
Jlorapudmuueckast Teopernyeckoe oOyueHue -
pyHKuHIs» CamocrosTenbHas paboTa 00y4Jaronuxcs -
Pa3znes 6. YpaBHeHUs1 1 HEPABEHCTBA 24
Tema 6.1 Conepxxanue yueOHOTO Marepuana 4 OK 01
PaBHOCWIIBHOCTB PaBHOCMIIBHOCTH ypaBHEHUH U HepaBeHCTB. OnpeneneHus. OCHOBHBIE OK 02
YpaBHEHUN U TEOPEMBI O PABHOCWIIbHBIX IIEPEXOaX B YPAaBHEHUSAX U HEPABEHCTBAX. OK 03
HepaBeHCTB. O01mue OO0mre METOBI PEIICHHS YPaBHEHUI: TIEPEX0/1 OT paBEHCTBA (PYHKITUH K OK 04




MCTOAbI PCIICHUA

PaBEHCTBY apryMEHTOB JUIsl MOHOTOHHBIX (DYHKIIUH, METO/ Pa3JIOKeHHUS Ha
MHOKUTEJIH, METOJl BBEJICHUSI HOBOH IEPEMEHHOM, (PyHKIIMOHAIBHO-
rpadu4ecKuii METOI.

Teopernueckoe oOyUeHHE 2
IIpakTrueckue 3aHATHUS 2
KoHTposbHBIE pabOTHI -
CamocrosrenbHas paboTa 00yJaromuxcs -
Conepxxanue yueOHOTO Marepuana 4 2
OO011e MeTo/IbI pelleHHsI HEPABEHCTB: NEPEX0/l OT CPAaBHEHMS 3HAUCHUM
T 6.2 (GYHKIUI K CPAaBHEHUIO 3HAYSHHUI apTyMEHTOB JUIsl MOHOTOHHBIX (DYHKIIUH,
ema 6. . .
o METOJl MHTEPBAJIOB, (YHKLMOHATIbHO-Tpaduueckuil meroa. I'paduueckuit
I'padmueckuii meTon .
. METOJ pellIeHNs] YPaBHEHUN U HEPABEHCTB.
pelleHus ypaBHEHUH,
Teoperuueckoe oOyueHue 2
HEpPaBEHCTB
IIpakTrueckue 3aHATHUS 2
KoHTponbHbIE pabOTHI -
CamocrosrenbHas paboTa 00yyaromuxcs -
Conepxxanue yueOHOTO Marepuala 4 2
Omnpenenenne monyns. Packpeitue Moyt 1o onpenenesuto. [Ipocreiimue
T 63 YpaBHEHHUS U HEpaBEHCTBA ¢ MoayieM. [IpumeHeHe paBHOCHIIbHBIX
ema 6. "
NIEPEXO/I0B B ONPENEICHHBIX TUIIAX YPABHEHUM U HEPABEHCTB C MOAYIIEM.
VYpaBHeHU U
TeopeTnueckoe oOyueHue 2
HEPaBEHCTBA C MOAYIIEM
IIpakTnyeckue 3aHATUSA 2
KoHTposnbHbIE pabOTHI -
CamocTosTenbHast paboTa 00y4aromuxcst -
Conepxxanue yueOHOTO MaTepuaia 4 1,2
T 6.4 3HaKOMCTBO ¢ apameTpoM. IIpocreiimme ypaBHEHNs 1 HEPABEHCTBA €
ema 6.
1apaMETPOM.
VYpaBHeHus U
TeopeTnueckoe oOyueHue 2
HEPaBEHCTBA C
IIpakTuyeckue 3aHATUSA 2
napaMeTrpamu
KoHTposnbHbIe pabOThI -
CamocTrosTenbHast paboTa 00ydaromuxcst -
Tema 6.5 IIpodeccMOHAIBbHO-OPHEHTHPOBAHHOE COJIEPKAHUE 6 2,3
TekcroBble 3aaun CocraBieHnue 1 peueHne npopeccuoHaIbHbIX 3a1a4 ¢ TOMOIIIBIO YPaBHEHHIH.
npodeccuonansHoro | [IpakTrueckue 3aHIATUS 6
COZIepIKaHUs Teopernueckoe oOyueHue -




KoHTponbHBIE pabOTHI

CamocTrosTenbHas paboTa 00ydaromuxcs

Conepxxanue yueOHOTO Marepuana 2 3
Tema 6.6 OO01mre METOIBI pellicHHs YPaBHCHHA. YPaBHCHHS U HEPABEHCTBA C MOIYJIEM
KonTponbsHas paboTa 1o | 4 ¢ mapaMeTpOM.
pasneny 6 «YpaBuenus | [IpakTuueckue 3aHsATUS 2
Y HEpaBEHCTBa» Teopernyeckoe oOyueHue -
CamocrosTenbHas paboTa 00yJaronmxcs -
II cemectp (176 4)
Paszpnea 7. [IpousBogHas GpyHKIMHU, ee IPUMEHEHHE 42
Conepxxanue yueOHOTO Marepuana 2 1,2 OK 01
OrnpeenieHne YUCI0BOM MOCIIEI0BATEIFHOCTH, CIIOCOOBI €€ 3a/T1aHMS. OK 02
Tema 7.1 CBoiicTBa YKCIIOBBIX MOCEeN0BaTeNbHOCTEH. Onpeenenue npeaena OK 03
Huciosas MOCIE0BaTEIbHOCTU. BhIuncieHne npeaeon MoCcae0BaTeIbHOCTEH. OK 04
MOCJIeI0BATEIbHOCTbD.
Teopernueckoe oOyueHHe 2
Boruncnenue npenenos
MOCJIeI0BATEIIbHOCTEH HpakTiieckue saHATHA -
KoHTponbHBIE pabOTHI -
CamocTrosiTenbHast paboTa 00yJaroImuxcs -
Conepxanue yueOHOTO Marepuana 6 1,2
[Tpenen pynxnuu Ha GeckoneuHoctu. [penen pyHKIMM B TOUKE.
[Tpupamienue aprymenTa, npupamienne GyHKIUM. 3a1a4u, TPUBOASIIUE K
Tema 7.2 MOHSITHIO POoU3BOIHON. Onpe/iesieHne TPOU3BOTHON. AJITOPUTM OTHICKaAHHS
[TonsTue o IIPOU3BOJIHBIN.
npou3BoaHON QyHkMu | TeopeTnueckoe oOydyeHue 4
[IpakTuyeckue 3aHATUS 2
KoHTposnbHbIE pabOThI -
CamocTrosiTenbHast paboTa 00yJaroIuXCst -
Conepxanue yueOHOTO MaTepuala 4 2
®dopmyiel tuddepenupoanus. [Ipon3BoHAS TPUTOHOMETPHUICCKIX
Tema 7.3 dbyukuwmii. [TponsBogHBIE CYMMBI, Pa3HOCTH, TPOU3BECHHS], YACTHOTO.
®dopmynel 1 ipaBmwiia | TeopeTuueckoe oOyyeHue 2
muddepennmpoBanus | [IpakTuueckue 3aHIATUS 2
KoHTponbHbIe pabOThI -
CamocrosTenbHas paboTa 00y4Jaronmxcs -
Tema 7.4 Conepxxanue yuebHOTO Marepuana 2 2




[IpounsBoaHas Cl0KHOU

Omnpenenenue cIoxHou GpyHkunnu. HaxoxaeHne npon3BOIHON CIIOKHOM

GbyHKIIUN (GYHKITUH.
TeopeTnueckoe oOyueHue 2
[TpakTryeckue 3aHATHS -
KontponbHbie paboThI -
CamocrosiTenpHast paboTa 00yJIarOIIHXCst -
Conepxxanue yuebHOTO Marepuana 2
[Tonsitue HenpepbIiBHOW (yHKIIMU. CBONHCTBA HEMPEPHIBHON (QYHKIUH.
Tema 7.5 OcHoOBHBIE TEOPEMBI O HEMPEPHIBHBIX PYHKUIUAX. CBA3b MEKIY
ITonsarue o HETPEPBIBHOCTHIO M TU(DPEPEHIIMPYEMOCTHIO (YHKIIUU B TOUKE. AJITOPHTM
HEMPEepPHIBHOCTU pElIeHUs] HEPABEHCTB METOJIOM MHTEPBAJIOB.
¢bynkuuu. Meron TeopeTnueckoe oOyueHue 2
WHTEpBaJIOB [TpakTryeckue 3aHATHS -
KontponbHbie pabOThHI -
CamocrosiTenbHast paboTa 00y4Jaromuxcs -
Conepxxanue yueOHOTO Marepuana 4
MexaHM4€eCKHI CMBICI MPOU3BOAHON — MTHOBEHHAsI CKOPOCTh B MOMEHT
BpeMeHHU t. Haxoxienue ckopocTu i1s rpolecca, 3aJaHHOTro (popMyInoit niu
Tema 7.6 rpadgukom. Bropas mpousBonHas, ee pusndeckuii cMbici. ['eomerpuueckuit
duznueckuil u CMBICJI IPOU3BOAHON (QYHKIIMH — YIIIOBOM KOA(P(PHUIIMEHT KacaTeIbHON K
reOMETPHUUECCKHUM CMBICT | TPadHUKy QYHKIIMU B TOUKE.
MIPOU3BOTHOM TeopeTnueckoe oOyueHue 2
IIpakTrueckue 3aHATHS 2
KoHTponbHbIe pabOTHI -
CamocrosTenbHas paboTa 00yJaromuxcs -
Conepxxanue yuebHOTO Marepuana 2
ANTOPUTM COCTaBIIEHUS YpaBHEHUS KacaTeabHOU K rpaduky GyHKIUN y =
Tema 7.7
VYpaBHeHue f(0).
o IIpakTHyeckue 3aHATHSA 2
KacaTelbHOU K TpaduKy
PO Teopernueckoe oOyueHue -
KoHTposnbHbIE pabOThI -
CamocrosTenbHas paboTa 00y4yaromuxcs -
Tema 7.8 Conepxanune yueOHOTO MaTepualsa 4
MOHOTOHHOCTb Bospacranue n yosiBanue (pyHKIHUH, COOTBETCTBUE BO3PACTAHUS U YObIBaHUS

¢dbyakuun. Touku

GyHKIIUY 3HAKYy MPOU3BOAHON. [ToHsATHE MPOU3BOIHON BHICIIETO MOPSIIKA.




JKCTpEMyMa CooTBeTcTBHE 3HaKa BTOPOU MPOU3BOAHOMN BBIMYKIOCTH (BOTHYTOCTH)
(GyHKIMYM Ha oTpe3Ke. 3a/jaul Ha MaKCUMyM U MUHUMYM. [lonsTHe
ACHMIITOTBI, CIIOCOOBI UX OTIPEJICIICHUSI.
Teopernueckoe oOyUeHHE 2
IIpakTrueckue 3aHATHUS 2
KoHTposbHBIE pabOTHI -
CamocrosrenbHas paboTa 00yJaromuxcs -
Conepxxanue yueOHOTO MaTepuaia 4
Anroput™ uccienoBanus GYHKIUU U OCTPOEHUS €€ Ipaduka ¢ ITOMOLIbIO
Tema 7.9 npon3BoHOH. [IpoOHo-nHelHast QyHKIHS.
Hccenenosanue
. Teoperuueckoe oOyueHue 2
(GyHKLIUH ¥ IOCTPOEHUE
HX rpadbuKoB IlpakTHyeckue 3aHATHUSA 2
KoHTponbHbIE pabOTHI -
CamocrosrenbHas paboTa 00yyaromuxcs -
Conepxxanne yueOHOTO MaTepuaia 4
[TpaBuna oTbickaHusl HAaMOOJBILIEr0 U HAMMEHBIIIETO 3HAYeHUH QYHKIUH.
Tema 7.10 [TocTpoenue rpaikOB MHOTOWICHOB C MCIIOJIb30BAHUEM armapara
Hauboneiiee u MaTe€MaTH4ECKOT0 aHAIN3a.
HavMEHbIIIee 3HaUeHus | TeopeTudyeckoe oOyuyeHue 2
byHKIMN IIpakTnyeckue 3aHATUSA 2
KoHTposnbHBIE pabOTHI -
CamocTrosTenbHas paboTa 00y4aromuxcst -
IIpodeccHOHAJNBbHO-OPHEHTHPOBAHHOE COlEPIKAHUE 6
Tema 7.11 IIpuMmepsI NCIIONB30BaHUS TPOU3BOIHOM ISl HAXOXKACHUS HAWITY4IIIEero
Haxoxnenue pELIeHNUs B IPUKJIAHBIX 3a7a4ax.
ONTUMAJILHOTO [IpakTuyeckue 3aHATUS 6
pesynbrara ¢ nomouplo | TeopeTnueckoe o0yueHue -
IIPOU3BOTHOM KoHTposnbHbIE pabOThI -
CamocTrosTenbHas paboTa 00ydaromuxcst -
Tema 7.12 Conepxxanue yueOHOTO Marepuana 2
KonTtponbhas padora mo | @opMyinsl u paBuia quddepennuposanus. Mcecnenopanue GyHKIui ¢
pazzneny 7 OMOIII0 pou3BoAHON. Hanbombiiee 1 HauMeHblee 3HaueHHs! QyHKIMH.
«IIponsBogHas IlpakTHueckue 3aHATHSA 2
byHKIIMH, ee Teopetnueckoe oOyueHue -
MIPUMEHEHUE) CamocrosiTenpHas pabota o0ydaromuxcst -




Pasgea 8. IlepBooOpasHas pyHKIIMH, ee IPHMEHEHHE 22
Conepxxanue yuebHOTO Marepuana 6 1,2 OK 01
3a/1aua 0 BOCCTAHOBJIEHUH 3aKOHA JABU)KEHHUS 110 U3BECTHON CKOPOCTH. OK 02
[TonsitTue unterpupoBanusi. O3HAKOMIJICHUE C TOHSTUEM MHTErpasia u OK 03
Tema 8.1 niepBooOpasnoi st Gpyukimu y = f(x). Pemenue 3ama4 Ha CBSI3b OK 04
[TepBooOpa3znas NepBOOOPA3HOI U ee TPON3BOHOM, BEIYHUCICHUE TIEPBOOOPA3HOM sl TaHHOH
¢byukmwms. [TpaBuna ¢dbynkiuu. Tabaumna hopMyn A1 HaX0XKACHUS IEPBO0Opa3HbIX. M3ydeHue
HAXOXKJICHUS NPaBUJI BEIYMCIICHUS TIEPBOOOPA3HBIX.
MepBOOOPA3HBIX TeopeTnueckoe oOyueHue 4
IlpakTHuyeckue 3aHATHUSA 2
KonTtponbHbie pabOThI -
CamocTosTenbHast paboTa 00y4aroIuXxcst -
Conepxxanue yueOHOTO Marepuana 6 2
[TonsiTvie HeompeAeIEeHHOTO UHTETpalia. 3aa4u, MPUBOIAIINE K MOHSATHIO
Tema 8.2 ONPEACIICHHOTO MHTErpaja — O BBIYMCICHUH TUIOIIAIA KPUBOJIUHEHHOM
[Tnomane Tparenuu, o nepeMereHny Touku. [eomerpuueckuil 1 Gpusnyeckuit cMpIci
KPHUBOJIMHENHON onpeneneHHoro uurerpana. Gopmyna Herotona-Jleitbumua.
tparnerun. @opmyna | TeopeTudueckoe obyueHue 4
Herorona-JleitOnuna | [IpakTuyeckune 3aHATUS 2
KoHTposibHBIE pabOThI -
CamocTrosTenbHast paboTa 00y4aromuxcst -
ConepxaHue yueOHOro mMatepuaia 4 2
Tema 8.3 BerunciieHre HeolpeelIeHHOT0 M ONpeIeIEHHOr0 HHTErpaioB.
Heonpenenennslii u Teoperuueckoe oOyueHHeE 2
OIIpEEICHHBIN [IpakTHuyeckue 3aHATUS 2
WHTETPAJIBI KoHTponbHBIE pabOTHI -
CamocrosTenbHas paboTa 00y4yaronuxcs -
IIpodeccMoOHAIBLHO-OPUEHTHPOBAHHOE CONCPIKAHUE 4 2 OK 01
WuTerpan u ero npukiaaHoe 3Ha4eHue. Borancnenue miomnaneit ¢ moMoIbo OK 02
MHTETpasnoB. Beruncienrne o00beMOB ¢ TOMOIIBIO HHTErpajioB. [Ipumepst OK 03
Tewa 8.4 . NpUMEHEHHs UHTerpaia B (U3MKE U TEOMETPHH. OK 04
OrnpeneneHHbIf
HHTerpai B KH3HH [IpakTHyeckue 3aHATUS 4
Teopernyeckoe oOyueHue - IIK 3.4

KoHTponbHbIE pabOTHI

CamocrosiTenpHas pabota o0ydaromuxcst




Tema 8.5 Conepxxanue yueOHOTO Marepuana 2 3 OK 01
KonTtponbhas padora mo | [lepBooOpaznas ¢pynkuus. [IpaBuna HaxoxaeHus nepBooOpa3HbIX. OK 02
pasneny 8 [TpumeHeHne epBOOOPa3HON. OK 03
«ITepBooOpa3Has [IpakTryeckue 3aHATUS 2 OK 04
byHKIIMH, ee Teopernyeckoe oOyueHue -
PUMCHCHUC) CamocrosiTenpHast paboTa 00yJIarOIIHXCst -
Pasznen 9. MHo:kecTBa. JjieMeHTHI Teopun rpagos 10
Conepxxanue yueOHOTO Marepuana 2 1,2 OK 01
[Tousitue Mmuoxectna. [Ipumepsl MHOKeCTB. [logMHOKecTBa. Oneparuu ¢ OK 02
Tema 9.1 MHOKECTBAMH: IIEPECEUCHUE, 00bETMHEHNE, PA3HOCTH MHO)KECTB. OK 03
MmuoskectBa. [etictBus | Juarpammel Benna. MomHocTs MHOXKECTBA. OK 04
HaJl MHOYKECTBaMHU. Teopernueckoe oOyueHue 2
Jnarpammsl Benna IIpakTrueckue 3aHATHs -
KonTtponbHbie pabOThHI -
CamocrosiTenbHast paboTa 00y4yaromuxcst -
Conepxxanue yueOHOTO Marepuana 2 1,2
[Tonsitue rpacda. OcHOBHBIE BUIBI TPaQOB: CBA3HBIN Ipad), MOTHBIN, MTIOCKUN
Tema 9.2 rpad, 1epeBo, HUKIMYECKUH rpad Ha MIOCKOCTH.
I'padsr. OcHOBHBIE TeopeTnueckoe oOyueHue 2
MOHATHUS U BUJIBI [TpakTuyeckue 3aHsATUS -
KoHTposibHBIE pabOThI -
CamocTrosTenbHast paboTa 00y4aromuxcst -
IIpodeccMOHAJIBHO-OPHEHTHPOBAHHOE COACPIKAHUE 4 2,3
Onepannu ¢ MHOXecTBaMHU. Perienne npodeccrnoHalbHBIX TPaKTHKO-
Tema 9.3 OpUEHTUPOBAHHBIX 3a4a4.
MHoxecTBO U Tpadsbl. i )
Pelmer e MPUKTAHBIX pakTHUYECKUE 3aHIATHUS
sanay Teopernueckoe oOyueHue -
KoHTposbHBIE pabOTHI -
CamocTrosTenbHast paboTa 00yJaromuxcst -
Tema 9.4 ConepxxaHnue y4eOHOTO MaTepuasa 2 2.3
KonTponsnas pabora mo | Onepanyu ¢ MHOkecTBaMU. ONHCaHNe peabHbIX CUTYallui C TOMOIIBIO
pazneny 9 «MHoxecTBa. | MHOXKeCTB. [IpumeHenune rpadoB K penieHuto 3ajad.
DIIEMEHTHI TEOPUU IlpakTHueckue 3aHATHSA 2

rpadoB»

Teopernueckoe obyueHue




| CamocrosTenbHas paboTa 06ydaOIIIXCS

Paznea 10. DneMeHTHI KOMOMHATOPUKH, CTATUCTUKU M TEOPUH BEPOSATHOCTEH 28
Conepxxanue yueOHOTO MaTepuaia 4
DneMeHThl, coeIMHEHNA. TpH BU1a COEIMHEHUIL: IEpECTaHOBKH,
T 101 pa3Mmerienus u coueranus. Onpenenenue ¢akropuana. bunom HproToHa.
ema 10. .
CBOWCTBa OMHOMHANBHBIX K023 unmenton. Tpeyronpauk Ilackans.
OCHOBHBIE IOHATHS
Teopernueckoe oOyUeHHE 4
KOMOWHATOPUKHU
IIpakTnyeckue 3aHsATHS -
KontponbHbie paboThI -
CamocrosiTenbHast paboTa 00y4Jaromuxcst -
Conepxxanue yueOHOTO Marepuana 4
T 102 CoBMecTHBIE U HECOBMECTHBIE COOBITHS. TeopeMbl 0 BEPOSTHOCTH CYMMBI
ema 10. .
COOBITUH. YCIIOBHAS BEPOSTHOCTh. 3aBUCUMBIC U HE3aBUCUMBIE COOBITHSI.
Co0bITHE, BEpOATHOCTH .
TeopeMbl 0 BEpOSTHOCTH MTPOU3BEICHUSI COOBITUH.
coObiTus1. CrioxkeHue u
Teopernuueckoe oOyueHue 4
YMHOKEHUE
. IIpakTrueckue 3aHaTHs -
BEPOSTHOCTEN
KoHTponbHbIE pabOTHI -
CamocrosrenbHas paboTa 00yyaromuxcs -
IIpodeccMOHAIBLHO-OPUEHTHPOBAHHOE CONCPKAHUE 4
T 103 OTHOCHUTENbHAs YacTOTa COOBITHS, CBOMCTBO €€ YCTOWYMBOCTH.
ema 10.
Craructuueckoe onpesesnenrne BeposiTHoCTU. OneHKa BEpOSITHOCTH COOBITHS.
BeposaraocTs B
IIpakTnueckue 3aHATHS 4
npodeccroHaIbHBIX
sanauax Teopetnueckoe oOyueHue -
KoHTposnbHbIE pabOTHI -
CamocrosTenbHas paboTa 00yJaromuxcs -
Conepxanue yuebHOTO Marepuana 4
Bunel cinyuaiineix BennuuH. OnpeneneHue JUCKPETHOM CIlydaiiHON
Tema 10.4 BEJIMYMHBL. 3aKOH paclpeAesieHUus: TUCKPETHOM CIIy4yailHOU BETMYUHBI. Ee
JluckpeTHas ciiydaifHasi | YUCJIOBbIE XapaKTEPHCTHUKH.
BEIIMYMHA, 3aKOH €€ Teoperuueckoe obyueHue 4
pacrnpeeneHus [TpakTrueckue 3aHATHS -
KoHTposbHBIE pabOThI -
CamocTrosTenbHast paboTa 00ydaromuxcst -
Tema 10.5 Conepxxanue yueOHOTO Marepuana 4
3amauun Bapuanuonssiii psaa. [Tonuron yactor u rucrorpamma. CTaTUCTUUYECKUE

OK 01
OK 02
OK 03
OK 04




MareMaTu4ecKoi XapaKTepUCTUKHU psiia HAOMIONAaeMbIX JaHHBIX: CpeiHee apupMeTHIecKoe,
CTaTUCTUKH pa3max, MoJia, MeJIiaHa.
TeopeTnueckoe oOyueHue 2
[IpakTryeckue 3aHATUS 2
KontponbHbie paboThI -
CamocrosiTenpHast paboTa 00yJIarOIIHXCst -
IlpodeccMOHAIBLHO-OPUHEHTHPOBAHHOE CONEPKAHUE 6 3
[TepBuynas 00pabOTKa CTATHCTUYECKHUX JaHHBIX, TpapruecKoe uX
npencTanBieHue. HaxoxaeHue cpefHUX XapaKTepUCTUK HAOII0AaeMbIX
Tema 10.6
JTAHHBIX.
Cocrasnenue Tabaui u
[IpakTuyeckue 3aHATUS 6
auarpamMm Ha MPaKTHKE
Teopernueckoe o0yueHue -
KoHTposbHbIE pabOTHI -
CamocTrosTenbHas paboTa 00yJaromuxcs -
T 107 Conepxanue yueOHOTO MaTepuala 2 3
ema 10.
DOnemeHThl KoOMOMHAaTOpUKU. COOBITHE, BEPOATHOCTH COOBITUSA. CI0KEHNE U
KontponwsHas pabora mo o
YMHOXEHHE BEpOSITHOCTEH. Pemenne 3a1a4 Ha HAXOXKJCHUE CTaTHCTUIECKIX
pazneny 10 «dneMeHThI
XapaKTepPUCTHK.
KOMOMHATOPUKH,
IlpakTHuyeckue 3aHATHUSA 2
CTaTUCTHKH U TEOPUU
. Teopernueckoe oOyueHue -
BEPOSITHOCTEN»
CamocTrosTenbHast paboTa 00y4aromuxcst -
Pasnea 11. [IpsiMble U VIOCKOCTH B IPOCTPAHCTBE 20
Conepxanue yueOHOTO Marepuana 2 1,2 OK 01
[Ipenmer crepeomerpun. OCHOBHBIE TOHATHUS (TOUKA, MPSAMAsi, INIOCKOCTH, OK 02
Tema 11.1 npocTpaHcTBO). OCHOBHBIE aKCHOMBI cTepeomeTpui. [lepecekarommecs, OK 03
OCHOBHBIE TOHSTHS napajuiebHbIE U CKpeIMBaroIuecs npsmeie. [Ipu3Hak u cBOMCTBO OK 04
CTEpPEOMETPHH. CKpeLIMBAIOIUXCS NPsMbIX. OCHOBHBIE IPOCTPAHCTBEHHBIE (DUTYPHI.
Pacrionoxenue npssimeix | TeopeTnueckoe o0ydueHue 2
U TIOCKOCTEN [TpakTuyeckue 3aHsATUS -
KoHTposnbHbIe pabOThI -
CamocTrosTenbHast paboTa 00ydaromuxcst -
Tema 11.2 Conepxxanue yueOHOTO Marepuana 6 1,2
[TapannensHOCTH [TapannensHbie mpsiMast U TUIOCKOCTh. Onipenenenue. [Ipu3nak. CBoiicTsa (¢

IPSIMBIX, IPSIMOM U
IIOCKOCTH, TNIOCKOCTEH

nokazarenbcTBoM). [lapamnensubie miockoctu. Onpexnenenue. [Ipusnak.
CBoiicTBa (¢ JOKa3aTeILCTBOM). TeTpasnp u ero 3neMeHThl. [lapanienenunen




U €ro 37eMeHThl. CBONCTBA IPOTUBOIIOJIOKHBIX I'paHEN U JuaroHaien
napasienenunena. [locrpoenue ceuenuii. Pemenue 3amay.

Teoperuueckoe obyueHue

HpaKTI/I‘IeCKI/Ie 3aHATHUA

KontponbHbie paboThI

CamocrosTenbHas paboTa 00yJaronmxcs

ConepxaHue yueOHOTO MaTepuala 2
[TepnienpukynspHble npsiMble. [lapaenbHble npsMble, NEPIEHIUKYISIPHBIE K
wiockocTH. [Ipu3Hak nepneHIuKyIsipHOCTH NPSIMOM U IMJIOCKOCTH
Tema 11.3 (mokazarenbcTBO). [lepienaukynsip u HakioHHas. [lepnenaukynsipHbie
[leprneHUKYIAPHOCTL | INIOCKOCTH. IIpHU3HaK nepneHauKyIspHOCTH IJIOCKOCTEN (JJ0Ka3aTeabCTBO).
TPSIMBIX, IPSIMON 1 PaccrosiHus B mpocTpaHCTBE.
IUIOCKOCTH, IIockocTell | TeopeTudeckoe oOyueHue
IIpakTrueckue 3aHATHs
KoHTposnbHbIE pabOTHI
CamocTrosTenbHas paboTa 00yJaromuxcs
Conepxanue yueOHOTO MaTepuala 2
Jloka3arenbCTBO B TEOPEMBI O TPEX MEPIEHAMKYIIApaX. YTOJI MEXIY NPSAMOU
Tema 114 Y IJIOCKOCTBIO. YTOJI MEXKY IJIOCKOCTSIMU. Penienue 3anau.
Teopema o Tpex
HepIEHIKYIAPAX. Teoperuueckoe oOyueHue
Pemmenye 3a1ad IIpakTnueckue 3aHATHS
KoHTposibHBIE pabOThI
CamocrosrenbHas paboTa 00yyaromuxcs
IIpodeccuoHabHO-OPHEHTHPOBAHHOE COJlePKAHUE 2,3
Akcnomsl ctepeoMeTpui. [lepneHInKyIsspHOCTb MPSMON U TUIOCKOCTH,
Tema 11.5 napaaIeIbHOCTD ABYX NPSAMBIX, IEPIECHAUKYISPHBIX IIIOCKOCTH.
[TapannensHbie, [leprieHIUKYISAPHOCTD IUIOCKOCTEN. PelleHne npakTHUecKux 3a1a4y
HEPIEHIUKY/ISIPHBIE U | TPO(ECCHOHATBHO-OPUEHTUPOBAHHOM HANIPABIEHHOCTH.
CKpEILMBAOLIUECS [IpakTuueckue 3aHATUSA
npsiMble Teopernyeckoe oOyueHue
KoHTposbHBIE pabOThI
CamocrosTenbHas paboTa 00y4yaronuxcs
Tema 11.6 Conepxanue yueOHOTO MaTepuala 3

KonTponbhas paboTta 1o
pazaeny 11 «lIpsimbie u

PacnionoxeHune npsmeIxX U INIOCKOCTEN B MPOCTPAHCTBE.
IlepneH MKy pHOCTh M NapaJIeIbBHOCTh NPSAMBIX U IJIOCKOCTEN.




IIJIOCKOCTH B

CxkpemmBaroumecs rnpsiMole.

MIPOCTPAHCTBE) [IpakTuyeckue 3aHATUS 2
Teopernyeckoe oOyueHue -
CamocrosrenbHas paboTa 00yJaronmxcs -
Pa3znen 12. MHOrorpaHHUKH M TeJIa BpallleHUs 40
Conepxxanue yueOHOTO Marepuana 2 1,2 OK 01
[TonsiTHE MHOTOTPpaHHHUKA. DJIEMEHTHl MHOTOTPAaHHHKA: BEPIIMHBI, pedpa, OK 02
Tema 12.1 rpaHu. J[uaroHanau B MHOrOrpaHHMKE. BbIIyKIIble U HEBBIYKIIbIE OK 03
MHororpasHuK. MHOTrorpanHuku. CedeHue. OK 04
Bepmmnsl, pedpa, rpann | Teopernyeckoe obyueHue 2
MHOTOI'paHHMKA [TpakTryeckue 3aHATHS -
KonTtponbHbie pabOThHI -
CamocTosTenbHast paboTa 00y4aroIuxcst -
Conepxanue yueOHOTO Marepuana 2 2
Tema 12.2 [Tonsitue npusmel. Ee ocHoBaHue 1 60koBbIE T'paHu. BricoTa pu3Msl.
[Tpu3ma, ee ITpsimast u HakyoHHAs pu3Ma. [IpaBuibHas npu3Ma, €€ CEYeHHUE.
COCTABJISIFOLLIME. Teopernueckoe oOyueHHe 2
Ceuenust IpU3MBI. ITpakTryeckue 3aHsATHS -
Bunel npusmel. KoHTposbHBIE pabOThI -
CamocTrosTenbHast paboTa 00y4aromuxcst -
Conepxanue yueOHOTO Marepuana 2 2
[TonsiTue napannenenunena. CBoicTBa NPSMOYTOJIBHOTO MapaljiesienuIeaa.
Tema 12.3 Ky0. Ceuenne ky0a, mapajuienenumnesa.
[Mapannenenunen, Kyo. T 6 >
Ceuentte ky6a, eopeTuyeckoe oOyueHue
HapaneTenIea ITpakTrueckue 3aHATHS -
KoHTposnbHbIe paboThI -
CamocTrosTenbHast paboTa 00yJaromuxcst -
Conepxxanue yueOHOTO Marepuana 2 2
[Tupamuna u ee anementsl. Cummerpus B nupamuje. CeueHue B mUpaMue.
Tema 12.4 IIpaBunbpHasg nupaMuja. Ycey€HHas nupaMuia.
IIupamupa, ee ceueHue. T 6 5
eopeTuyeckoe obyueHue

[IpaBunbHas u
yCeu€HHas mupamuia

HpaKTI/I‘{CCKI/IC 3aHATUA

KoHTponbHbIe pabOThI

CamocrosiTenpHas pabota o0ydaromuxcst




Conepxxanue yueOHOTO Marepuana 2 2
Brruncnenue miomaan G0KOBOM U MOTHOM MOBEPXHOCTH MIPU3MBIL,
APaMUJIBL.

[IpakTryeckue 3aHATUS 2
Teopernyeckoe oOyueHue -

Tema 12.5
BboxkoBas u mmonHas
MOBEPXHOCTh MIPU3MBI,

UPAMUIbI
P KoHTponbHbIE pabOTHI -
CamocrosrenbHas paboTa 00yyaromuxcs -
Conepxxanue yueOHOTO Marepuana 2 2
T 12.6 CuMMeTpusi OTHOCUTENIBHO TOYKH, IPAMOM, utockocTH. CuMMeTpus B Kyoe,
ema 12.

napauielienune/ e, pu3Me, Mupamu/e.

Cummerpus B KyOe,
Teoperuueckoe oOyueHue 2

napaJiesienumnese,

[IpakTHyeckue 3aHsTUs -
KoHTponbHBIE pabOTHI -
CamocrosrenbHas paboTa 00yyaromuxcs -

IIpU3Me, NUpaMuie

IIpodeccMOHAIBHO-OPUEHTHPOBAHHOE COACPIKAHME 4 2,3 OK 01
CumMmMeTpus B IpUPOJIe, ApPXUTEKTYpE, TEXHHUKE, B OBITY. OK 02
Tema 12.7
. [IpakTuueckue 3aHATUS 4 OK 03
[Ipumeprl cummeTpuii B OK 04
Teopetnueckoe oOyueHne -
npodeccun
KoHTposbHBIE paboThI -
CamocTosTensHas paboTa 00ydaloNuXcs - 1IK 3.4
Conepxxanue yueOHOTO Marepuana 2 2 OK 01
[TonsiTHe npaBuiIbHOrO MHOrOrpaHHuKa. CBOICTBA MTPaBUIIbHBIX OK 02
Tema 12.8 OK 03
MoaBIEHbLE MHOTOT'PaHHUKOB.
p TeopeTnueckoe o0yueHue 2 OK 04
MHOTOTPAHHUKH U UX
. [TpakTuyeckue 3aHATUS -
CBOICTBa
KoHTponbHBIE pabOThI -
CamocTrosTenbHast paboTa 00ydaromuxcst -
Conepxanue yueOHOTO MaTepuana 2 2
WIMHJIP U ero cocTapistone. CeueHue MUIMHApA (TMapaienbHoe
Tema 12.9 R H wnmHApa (nap

OCHOBaHMIO U ocu). Pa3BepTka mumHapa.
Teopernueckoe oOyueHHE 2
[TpakTnueckue 3aHATHS -
KoHTponbHbIE pabOTHI -
CamocrosiTenpHas pabota o0ydaromuxcs -

unueap u ero
sreMeHThl. CeyeHne
HUAJIUHAPA




Tema 12.10
Konyc u ero anemMeHTsl.
Cedenue koHyca

Conepxxanue yueOHOTO Marepuana

Konyc u ero cocrasnstomue. CedeHne KoHyca (I1apayuielbHOe OCHOBAaHUIO U
IPOXOJsIIEE Yepe3 BEPIIMHY), KOHUUECKUE CEYEHHUs. pa3BEpPTKa KOHycCa.

TeopeTnueckoe oOyueHue

HpaKTI/I‘leCKI/IC 3aHATUA

KoHTponbHbIE pabOTHI

CamocTrosTenbHas paboTa 00y4aromuxcs

Tema 12.11
YcedeHHbIN KOHYC.
CedeHue yceueHHOro
KOHYcCa

Coxepxanue yueOHOTO Marepuana

Yceuénnpiii koHyc. Ero oOpa3syromias u Beicota. CeueHne yceuéHHOTro KOHyca.

TeopeTnueckoe oOyueHue

IIpakTnueckue 3aHATUS

KontponbHbie pabOThHI

CamocTosTenbHast paboTa 00y4aroImuxcst

Tema 12.12
lap u chepa, ux
CEUCHMS.

Conepxxanue yueOHOTO Marepuana

[ap u chepa. Bzaumuoe pacnonoxenne chepsl 1 miockocTr. CeueHue
mapa, cepsl.

TeopeTnueckoe oOyueHue

IIpakTueckre 3aHATUS

KoHTposbHBIE paboThI

CamocTrosTenbHast paboTa 00y4aromuxcst

Tema 12.13
O0BeMm Tena.
OrtHoIeHre 00bEMOB
MOIOOHBIX TEI

Conepxxanue yueOHOTO Marepuana

[Tonsarue 06 o6beme Tena. O6bEM Kyda U MPSIMOYTOJILHOTO
napauienenunena. O6bem npu3Mel v HWIHHIpa. OTHOIIEHHE 00bEMOB
MOJIOOHBIX TEJI.

TCOPCTI/I‘IGCKOG 06yquI/Ie

IIpakTrueckue 3aHATHS

KoHTposnbHbIE pabOThI

CamocrosTenbHas paboTa 00y4Jaronuxcs

Tema 12.14
OO0BEMBI U TUIOWIAIN
MOBEPXHOCTEH TeI

Conepxanue yueOHOTO MaTrepuana

O6bembl mupamMuIbl U KoHyca. O6beM mapa. [1noma m noBepxHocTe Te.

TeopeTnueckoe oOyueHue

HpaKTI/I‘{eCKI/IC 3aHATUA

KoHTponbHbIE pabOTHI

CamocrosiTenpHas pabota o0ydaromuxcs




Tema 12.15 IIpodeccHOHAIbHO-OPHEHTHPOBAHHOE COIEPKAHUE 6 2,3
KoMOunanmu KomOunanuu reomerpuueckux tei. Mcnonab3oBanue KoMOMHaAIMI
MHOI'OTPAaHHHMKOB U T€JI | MHOT'OTPaHHMKOB H TeJI BPallleHHs B IPAKTHKO-OPUEHTHPOBAHHBIX 33/1a4ax.
BpAILLCHHUS. IlpakTuueckue 3aHATUSA 6
I'eomeTrpuueckue Teopernyeckoe oOyueHue -
KOMOMHAITH Ha KoHTposbHBIE pabOTHI -
ITPAKTUKE CamocTrosTenbHas paboTa 00y4aromuxcs -
Tema 12.16 Conepxxanue yueOHOTO Marepuana 2 3
KonTtponbhas padora mo | O6beMbl U IUIOIMIAIN TOBEPXHOCTH MHOITOI'PAaHHUKOB U TeJl BpallleHUsl.
pasgeny 12 IlpakTuyeckue 3aHATUS 2
«MHOrorpaHHUKH U TeopeTtnueckoe oOyueHne -
TEJ1a BpALICHUS CamocTrosTenbHas paboTa 00yJaromuxcs -
Pa3ges 13. KoopanHathbl M BeKTOpPHI 14
Conepxxanue yueOHOTO Marepuana 4 1,2 OK 01
Tema 13.1 JlexapTOBBI KOOPAMHATHI B IPOCTPAHCTBE. PacCcTossHNE MEX Ty NBYMS OK 02
JlexkapToBBI KOOpAMHATHI | ToYKaMu. KoopiuHaTel cepeiHbI OTpe3Ka. OK 03
B [IPOCTPAHCTBE. Teopernueckoe obyueHue 2 OK 04
IIpocreimue 3anaun B | [IpakTuyeckue 3aHATUS 2
KOOpJIMHAaTax KoHTponbHbIe pabOTHI -
CamocTrosTenbHast paboTa 00y4aromuxcst -
Conepxxanue yueOHOTo MaTepuaia 6 1,2
BexTops! B mpocTpancTse. Clio’keHUE U BHIYMTAHNE BEKTOPOB. YMHOXKEHUE
BeKTOpa Ha uncio. Komrutanapasie BeKTOpbl. CKalIpHOE IPOU3BEACHNE
Tema 13.2 BEKTOpOB. Pa3ioxkeHne BeKTopa 0 TPeM HEKOMILJIaHAPHBIM BEKTOPaM.
Bexropsi B KoopauHars! BeKTOpa, CKaIIpHOE IPOU3BEIEHUE BEKTOPOB B KOOPAUHATAX.
MPOCTPAHCTRE. VIOl Yron Mexay BEKTOpaMu, YroJl MeX1y MPSMOIl U MIO0CKOCTBIO, YTOl MEXKAY
MEILY BEKTOPAMHU. IJIOCKOCTSIMH. YpaBHEHHE MJIOCKOCTH.
CkansipHoe T 6 4
MIPOU3BEIEHNE BEKTOPOB COPCTHICCROC ODYICHHC
IlpakTuyeckue 3aHATUSA 2
KoHTposbHBIE pabOTHI -
CamocTrosTenbHas paboTa 00ydaromuxcst -
Tema 13.3 IIpodeccMOHAJIBHO-OPUEHTHPOBAHHOE COACPIKAHUE 2 2
[TpakTuko- Koopnunarnast niaockocTh. Beruncienne paccTosHAN U MIIOMAEH Ha
OpUEHTUPOBAHHbBIE 10CcKOCTH. KosmmuecTBEeHHbIE pacyeThl.
3a/1a4M Ha IlpakTuueckue 3aHATHSA 2




KOOpPAWHATHOU Teopernueckoe oOyueHue -
IJIOCKOCTH KontposnbHbie paboThI -
CamocrosTenbHas paboTa 00yJaronmxcs -
Conepxxanue yueOHOTO MaTepuaia 2
Tema 13.4 JlekapTOBBI KOOPAMHATHI B IPOCTPAHCTBE. BEKTOPHI B IPOCTPAHCTBE.
KonTponbhas padota o | CioKeHUE U BBIYUTAHUE BEKTOPOB. YMHOXKEHUE BEKTOPA HA YUCIIO.
pazneny 13 CxkansipHOe npousBeJieHre BeKTopoB. [Ipocrelimue 3a1aun B KOOpIMHATAX.
«KoopauHarel 1 IIpakTu4yecKkue 3aHATHUSA 2
BEKTOPbI» Teopernyeckoe oOyueHue -
CamocTosTenbHast paboTa 00y4aroImuxcst -
IIpome:kyTouHas arrectanus (3K3aMeH) 18
Bcero 330

Jl1sl XapaKTepUCTUKY YPOBHSI OCBOCHUS y4eOHOr0o MaTepualla UCIOJIb3YIOTCs cielyrolue 0003HaueHus:

1 — o3HaKOMUTENBHBIN (Y3HaBaHHE paHee U3yYEHHbIX 0O0BbEKTOB, CBOMCTB);

2 — penpolyKTUBHBIN (BBINOJIHEHHE JESITEIHOCTH O 00pa3ily, MHCTPYKIIMU WIIH TOJ] pYKOBOJICTBOM);

3 — NpOAYKTUBHBIN (IUTAaHUPOBAHUE U CAMOCTOSITENILHOE BBIIIOJIHEHUE IEATEIbHOCTH, PELIEHHE TPOOJIEMHBIX 3a/]1a4).




3. VCJIOBUSI PEAJIM3AIIAM ITIPOT PAMMBEI OBIIIEOBPA30OBATEJIBHO
TACIATLITAHBI

3.1. TpeGoBaHusA K MUHMMAJIBLHOMY MATEPUAJIbHO-TEXHUYECKOMY 00eceYeHH 0.

Jlns peanu3zanuu nporpamMmbl 00111e00pa3zoBaTeIbHON Y4eOHOM JUCIUILTUHBI TOJKHBI OBITH
MPElyCMOTPEHBI CIEAYIONINE CIeIMATbHbIE TOMEIECHUS:

O06opynoBaHue yueOHOTo KabuHeTa:

* [I0CAJI0YHBIE MECTA MO0 KOJIMYECTBY 00YJarOIIUXCS;

* pabouee MeCTO IpenogaBaTers;

* KOMILJIEKT y4eOHO-HATJISAHBIX TIOCOOUH;

* KOMIUIEKT AJICKTPOHHBIX BUCOMATEPUATIOB.

TexHuueckue cpeacTBa 00ydeHHUs:

* IEPCOHAIBHBIA KOMIBIOTED C JIMLIEH3UOHHBIM MIPOTrPAMMHBIM 00€CTIeUeHUEM;

* IPOEKTOP C SKPAHOM.

3.2. UuopmannoHHoe o0ecnieyeHne peain3auuu NporpaMmbl

3.2.1. OcHOBHbIE NeYaTHBIE U3IAHUSA

1. AnumoB L. A. MaremaTuka: anreOpa v Hayajia MaTeMaTHIECKOTO aHAIN3a, TEOMETPHSL.
Anrebpa u Hayana MmaremMaTudeckoro ananmusa. 10-11 kmaccel. ba3oBblil 1 yrimyOn€HHBINA ypOBHH
/ Amumos H1.A., Konsirun FO.M., TkaueBa M.B. u npyrue. — M.: UsnatensctBo «lIpocBenienney,
2022. - 464 c.

2. Atanacsn JI.C. MaremaTuka: anredpa 1 Hayajla MaTeMaTHUECKOTO aHAJIN3a, TEOMETPHSL.
I'eomerpus. 10-11 knace. Yuebnuk. bazoBsiit 1 yriyonénuslit yposuu / Atanacss JI.C., Byty3os
B.®., Kanomues C.b. u npyrue. — M.: U3narensctBo «lIpocsemenuney, 2024. — 288 c.

3.2.2. OcHOBHbBIE JIECKTPOHHbIE H3IaHUS

1. KeitmanoB A. M. Marematuka: yue6Hoe nocobue s CIIO / A. M. Keitmanos, E. K.
Jleiinaprac, C. I'. MpicauBen. — 3-e u3f., crep. — Cankr-IlerepOypr: Jlans, 2023. — 288 ¢. —
ISBN 978-5-507-47937-5. — TexkcT : 3nekTpoHHbIH // JlaHb : 31€KTpOHHO-OMOIMOTEYHAs
cuctema. — URL: https://e.lanbook.com/book/333293

2. Paiiiun A. M. DnemenTapHas matemaruka / A. M. Paiinun. — Cankr-IlerepOypr: Jlans,
2024. — 244 c. — ISBN 978-5-507-48065-4. — TekcT : 31neKTpOoHHBIH // JlaHb : 371€KTpOHHO-
oubmmoteynas cuctema. — URL: https://e.lanbook.com/book/362867

3. https://minobrnauki.gov.ru/ - MuHucrtepcTBo 00pa3oBaHusT U Hayku Poccuiickoi
®denepannn

4. http://www.edu.ru/ - penepanpubIil mopTan «Poccuiickoe 06pa3oBaHue)

3.2.3. JlonoJHUTEIbHbIE HCTOYHHKHU

1. A6nymmnaa K.P. MatemaTtuka: yaeOnuk mis CI1O / A6aymnmmnaa K.P., MyxameranHoBa
P.I'.. — Caparos: [IpodobpazoBanue, 2021. — 288 c. — ISBN 978-5-4488-0941-5

2. Bynaeik I'. M. Matematuka: yuebnoe nocodue anst CIIO / I'. M. bynasik. — 2-e u3f.,
ctep. — Cankr-IletepOypr: Jlans, 2024. — 156 c. — ISBN 978-5-507-48578-9.

3. Boponuna JI. B. Maremartuka: yue6Hoe nocodue / JI. B. Boponuna, E. A. YTiomoBa. —
PoctoB-Ha-/lony: ®@enukce, 2023. — 300 c. — ISBN 978-5-222-38583-8.

4. Marematuka: yueObHoe mocobue / M.M. UepnemnoB [u ap.]. — M.: Poccuiickuii
rOCyIapCTBEHHBIA YHUBEPCUTET NpaBocyaus, 2022.— 336 c.



4. KOHTPOJIb U OHEHKA PE3YJIbTATOB OCBOEHMUAA
OBIIEOBPA3OBATEJIbHOM JTUCIHUILIAHBI

KonTposnb u orieHka pe3yiabTaToB OCBOEHUS 0011e00pa30BaTeIbHOM yueOHOM TUCIUTLINHEI

pacKpbIBAIOTCA Yepe3 NUCUUIUIMHAPHBIC Pe3yNbTaThl, HalpaBlIeHHbIe HA (POPMUPOBAHUE OOIIUX U
npodeCCHOHATBHBIX KOMIIETEHIIHIA M0 pa3/ieiiaM U TeMaM COJIepKaHusl yueOHOro Marepuaia.

npodeCcCHoHaTBHO
H IesITeIbHOCTH
MPUMEHUTEIBHO K
Ppa3IM4YHBIM
KOHTEKCTaM

Tema 2.5, Tema 2.6, Tema 2.7, Tema 2.8,
Tema 2.9, Tema 2.10, Tema 2.11, Tema 2.12
Tema 3.1, Tema 3.2, Tema 3.3, Tema 3.4,
Tema 3.5, Tema 3.6

Tema 4.1, Tema 4.2, Tema 4.3, Tema 4.4
Tema 5.1, Tema 5.2, Tema 5.3, Tema 5.4,
Tema 5.5, Tema 5.6

Tema 6.1, Tema 6.2, Tema 6.3, Tema 6.4,
Tema 6.5, Tema 6.6

Tema 7.1, Tema 7.2, Tema 7.3, Tema 7.4,
Tema 7.5, Tema 7.6, Tema 7.7, Tema 7.8,
Tema 7.9, Tema 7.10, Tema 7.11, Tema 7.12
Tema 8.1, Tema 8.2, Tema 8.3, Tema 8.4,
Tema 8.5

Tema 9.1, Tema 9.2, Tema 9.3, Tema 9.4
Tema 10.1, Tema 10.2, Tema 10.3, Tema
10.4, Tema 10.5, Tema 10.6, Tema 10.7
Tema 11.1, Tema 11.2, Tema 11.3, Tema
11.4, Tema 11.5, Tema 11.6

Tema 12.1, Tema 12.2, Tema 12.3, Tema
12.4, Tema 12.5, Tema 12.6, Tema 12.7,
Tema 12.8, Tema 12.9, Tema 12.10, Tema
12.11, Tema 12.12, Tema 12.13, Tema
12.14, Tema 12.15, Tema 12.16

Tema 13.1, Tema 13.2, Tema 13.3, Tema
13.4

OK 02.
Hcnons3oBars
COBpPEMEHHBIE
Cpe/CTBa MOKUCKA,
aHanmmn3a u
WHTEPIPETAIH
uHpoOpMauu, u
nH(pOpMaIMOHHbIE
TEXHOJIOTHHU ISt
BBITTOJTHEHHS 33124
poheCCHOHAIBHO
U IeATeNbHOCTU

Tema 1.1, Tema 1.2, Tema 1.3, Tema 1.4,
Tema 1,5, Tema 1.6

Tema 2.1, Tema 2.2, Tema 2.3, Tema 2.4,
Tema 2.5, Tema 2.6, Tema 2.7, Tema 2.8,
Tema 2.9, Tema 2.10, Tema 2.11, Tema 2.12
Tema 3.1, Tema 3.2, Tema 3.3, Tema 3.4,
Tema 3.5, Tema 3.6

Tema 4.1, Tema 4.2, Tema 4.3, Tema 4.4
Tema 5.1, Tema 5.2, Tema 5.3, Tema 5.4,
Tema 5.5, Tema 5.6

Tema 6.1, Tema 6.2, Tema 6.3, Tema 6.4,
Tema 6.5, Tema 6.6

Tema 7.1, Tema 7.2, Tema 7.3, Tema 7.4,

Obwas/npodecen Tun oeHoYHbIX
OHAJILHAA Pazjnen/Tema .
MeponpusTHA
KOMIIEeTeHIUA
OK 01. Beibupars | Tema 1.1, Tema 1.2, Tema 1.3, Tema 1.4, TectupoBanue
criocoObI pemenus | Tema 1,5, Tema 1.6 KonTpomnpHas padora
3aj1a4 Tema 2.1, Tema 2.2, Tema 2.3, Tema 2.4, CobecenoBanue

NunuBuyanbHbINA IPOEKT
DK3aMeH




Tema 7.5, Tema 7.6, Tema 7.7, Tema 7.8,
Tema 7.9, Tema 7.10, Tema 7.11, Tema 7.12
Tema 8.1, Tema 8.2, Tema 8.3, Tema 8.4,
Tema 8.5

Tema 9.1, Tema 9.2, Tema 9.3, Tema 9.4
Tema 10.1, Tema 10.2, Tema 10.3, Tema
10.4, Tema 10.5, Tema 10.6, Tema 10.7
Tema 11.1, Tema 11.2, Tema 11.3, Tema
11.4, Tema 11.5, Tema 11.6

Tema 12.1, Tema 12.2, Tema 12.3, Tema
12.4, Tema 12.5, Tema 12.6, Tema 12.7,
Tema 12.8, Tema 12.9, Tema 12.10, Tema
12.11, Tema 12.12, Tema 12.13, Tema
12.14, Tema 12.15, Tema 12.16

Tema 13.1, Tema 13.2, Tema 13.3, Tema
13.4

OK 03.
[LmanupoBars 1
peaNn30BHIBAThH
COOCTBEHHOE
podeccroHaIbHO
€ ¥ IMYHOCTHOE
pa3BHTHE,
MIPEITPUHUMATEITHC
KYIO JIeSITEIIbHOCTh
B

Tema 1.1, Tema 1.2, Tema 1.3, Tema 1.4,
Tema 1,5, Tema 1.6

Tema 2.1, Tema 2.2, Tema 2.3, Tema 2.4,
Tema 2.5, Tema 2.6, Tema 2.7, Tema 2.8,
Tema 2.9, Tema 2.10, Tema 2.11, Tema 2.12
Tema 3.1, Tema 3.2, Tema 3.3, Tema 3.4,
Tema 3.5, Tema 3.6

Tema 4.1, Tema 4.2, Tema 4.3, Tema 4.4
Tema 5.1, Tema 5.2, Tema 5.3, Tema 5.4,
Tema 5.5, Tema 5.6

npodeccuonanbuo | Tema 6.1, Tema 6.2, Tema 6.3, Tema 6.4,
it coepe, Tema 6.5, Tema 6.6
HCIIOJI30BaTh Tema 7.1, Tema 7.2, Tema 7.3, Tema 7.4,
3HAHUS 10 Tema 7.5, Tema 7.6, Tema 7.7, Tema 7.8,
(buHaHCOBOU Tema 7.9, Tema 7.10, Tema 7.11, Tema 7.12
ITPaMOTHOCTH B Tema 8.1, Tema 8.2, Tema 8.3, Tema 8.4,
Ppa3IMYHBIX Tema 8.5
JKU3HEHHBIX Tema 9.1, Tema 9.2, Tema 9.3, Tema 9.4
CUTYyaLUsAX Tema 10.1, Tema 10.2, Tema 10.3, Tema
10.4, Tema 10.5, Tema 10.6, Tema 10.7
Tema 11.1, Tema 11.2, Tema 11.3, Tema
11.4, Tema 11.5, Tema 11.6
Tema 12.1, Tema 12.2, Tema 12.3, Tema
12.4, Tema 12.5, Tema 12.6, Tema 12.7,
Tema 12.8, Tema 12.9, Tema 12.10, Tema
12.11, Tema 12.12, Tema 12.13, Tema
12.14, Tema 12.15, Tema 12.16
Tema 13.1, Tema 13.2, Tema 13.3, Tema
13.4
OK 04. Tema 1.1, Tema 1.2, Tema 1.3, Tema 1.4,
S dexTuBHO Tema 1,5, Tema 1.6
B3aumozeiicteoBar | Tema 2.1, Tema 2.2, Tema 2.3, Tema 2.4,

b ¥ paboTarh B
KOJJICKTUBE U
KOMaHJ1e

Tema 2.5, Tema 2.6, Tema 2.7, Tema 2.8,
Tema 2.9, Tema 2.10, Tema 2.11, Tema 2.12
Tema 3.1, Tema 3.2, Tema 3.3, Tema 3.4,
Tema 3.5, Tema 3.6




Tema 4.1, Tema 4.2, Tema 4.3, Tema 4.4
Tema 5.1, Tema 5.2, Tema 5.3, Tema 5.4,
Tema 5.5, Tema 5.6

Tema 6.1, Tema 6.2, Tema 6.3, Tema 6.4,
Tema 6.5, Tema 6.6

Tema 7.1, Tema 7.2, Tema 7.3, Tema 7.4,
Tema 7.5, Tema 7.6, Tema 7.7, Tema 7.8,

Tema 7.9, Tema 7.10, Tema 7.11, Tema 7.12

Tema 8.1, Tema 8.2, Tema 8.3, Tema 8.4,
Tema 8.5

Tema 9.1, Tema 9.2, Tema 9.3, Tema 9.4
Tema 10.1, Tema 10.2, Tema 10.3, Tema
10.4, Tema 10.5, Tema 10.6, Tema 10.7
Tema 11.1, Tema 11.2, Tema 11.3, Tema
11.4, Tema 11.5, Tema 11.6

Tema 12.1, Tema 12.2, Tema 12.3, Tema
12.4, Tema 12.5, Tema 12.6, Tema 12.7,
Tema 12.8, Tema 12.9, Tema 12.10, Tema
12.11, Tema 12.12, Tema 12.13, Tema
12.14, Tema 12.15, Tema 12.16

Tema 13.1, Tema 13.2, Tema 13.3, Tema
13.4

[IK 3.4.
[IpoBoauTH
CPaBHUTEIbHBIH
aHaJu3
MIPOrPaMMHBIX
MIPOAYKTOB H
CpEeICTB
pa3paboTKH, ¢
L[EJTbIO BBISIBIICHUS
HAWTYYIIero
pEeIIeHus COTIIacHO
KPUTEPHSIM,
OTIpeIeTICHHBIM
TEXHUYECKUM
3a/IaHUEM.

Tema 1.5
Tema 8.4
Tema 12.7




