MUHHUCTEPCTBO TPAHCITIOPTA POCCUIICKOM ®EJEPALIMU
(MUHTPAHC POCCHUH)

OEIEPAJIBHOE ATEHTCTBO BO3AYIITHOI'O TPAHCIIOPTA
(POCABI/IAI_II/ISI)U
PI'bOY BO « CAHKT-IIETEPBYPT'CKUU 'OCYJAAPCTBEH

YHUBEPCHUTET I'PAXKTAHCKOMN ABUAIINN»

HbBIN

(PIre0Y BO CII6I'Y I'A)
YTBEPKJIAIO
ITepseIit
pope OpEKTOP IO
i pabore
e3‘“{¢nymx
« roga

PABOYAS TPOT'PAL | A JINCII

Maremaruka

Hanpasnenue noaroTosxu (CrenuansHOCTD)
25.05.05 IOxenmryaTanus BO3AYMIHBIX CYJAOB H OPraHU3aLHUs
BO3JYIIHOIO ABMKEHHUSA

HarmnpasieHHOCTS IporpamMMme! (CrielHaan3arys)
Opranusanusi TEXHHYECKOro 06/ y)KHBAHUSI H PEMOHTA
BO3JYIIHBIX CYXOB

Kpanuukanus BHITyCKHHKA
HHIKEHep

Qopma obyueHwMs
3a04Hast

Cankr-ITerepbypr
2017



1 Ienn ocBOeHHs AUCUHTIJIMHDBI (MOAYJIf)
[lenssMH OCBOEHHUS! AUCIUILUIMHBI ABJIAIOTCS:

-(OpMHpOBaHUEe 3HAHUMH, yMEHHH, HABLIKOB M KOMIIETEHIUH sl YCTICLIHOH
npoecCHOHANLHOM JeSATENHHOCTH BBIMYCKHUKOB B 4acTH paboOTBl CHCTEM
BO3AYLIHBIX CYJAOB M AaBHALMOHHBIX JBUraTelled, a Takke NpUOOpeTeHHe
MPaKkTHYECKUX HABBIKOB OKCIUTyaTallMd CHUCTEM  BO3AYIUHBIX CYAOB H
aBUALIMOHHBIX JBUTATENEH;

-aTh CTYJEHTaM CHCTeMaTHYecKHe 3HAHUS MaTeMaTH4YeCKOHW CHMBOJIUKH H
MaTeMaTHYECKHUX METOJ0B Ui PELEHHs TUIIOBBIX MPO(eCCHOHANBHEIX 3a/ay;

-naTh CTYJEHTaM CHCTeMaTHYeCKHe 3HaHMsg M0 BaXXHEHIUMM pasjenam
MaTeMaTHKH: JIMHeHHo#i aireOpe, BeKTOpHOH anrebpe, aHAIMTHYECKOH
reoMeTpMM Ha IUIOCKOCTH M TPOCTPaHCTBE, JUCKPETHOM MaTeMaTHKH,
nudbepeHIHAIBHOMY )54 HHTErpaIbHOMY HUCUUCJIEHHUIO, TeOpUHU
avuddepeHMATbHBIX  YPaBHEHHH, YHCIIEHHBIM MeTOoJaM, OINepallOHHOMY
HUCYHUCIIEHHIO, TEOpUH (PYHKIMHA KOMIUIEKCHOIO TMEPEMEHHOTO, TEOpHH
BEPOSTHOCTEHM, MaTeMaTH4ecKOH CTaTUCTHKH, TEOPMH CIIyYaHHBIX MPOLECCOB,
BapPHALAOHHOTO MCUMCJIEHHS M ONTHMAJbHOTO YNpaBJieHHs, JHHEHHOTOo
porpaMMHUpPOBaHUS;

-faTh CTYJEHTaM cHCTeMaTH4YeCKHe 3HaHUs [0 MeToJaM MOCTPOeHHS H
aHaJIM3a MaTeMaTHYEeCKUX Mojeneil MpoCTeHIINX CUCTEM U MTPOLIECCOB;

-[IPUBMBATh CTYAEHTaM KyJbTYypy MBILUICHHS, pa3BUBaTh CHOCOOHOCTH
dopMynUpoBaTh TOHATHSA U CYXIeHus, (GOpMyIUpOBaTb WHIYKTHBHBIE U
JIeTyKTUBHBIE YMO3aKIIOUEHHS,

-IPUBMBATh CTYAE€HTaM MaTeMaTHYECKYIO KYJIbTYpy, OCHOBaHHYIO Ha
3HAaHUM OCHOBHBIX MaTeMaTHYeCKHMX TMOHATHUH W MEeTONOB peIIeHHs 3aJay B
paMKax U3y4yaeMbIX pasielios.

3ajauaMy OCBOEHHUS JUCLMIUIMHBI (MOAYNS) ABNSAIOTCS:

-M3yYeHHe OCHOBHBIX MaTeMaTUYECKHX MOHATHH ¥ METOJ0B, HCITOJIb3YEMBIX
JUTS pelieHU s MTPO(HECCHOHAIILHBIX 3a/1a4;

-W3y4eHHe CBOMCTB M B3aUMOCBA3E€M H3y4YaeMbIX MaTeMaTH4YECKHX
00BEKTOB;

-M3y4yeHHe OCHOBHBIX AJITOPUTMOB THIIOBBIX aHATUTHYECKUX M YUCIIEHHBIX
METOJIOB pellleH!s] MaTeMaTHYECKUX 3a1aY,

-pOpMHpOBaHHE HABBIKOB pacyeTa OCHOBHBIX XapaKTEPUCTHK H3y4YaeMBIX
MaTeMaTHYeCKHUX OOBEKTOB;

-popMHpOBaHHEe TMpeACTaBICHUH O MNPUMEHEHHH MaTeMaTH4YEeCKOro
arnapara B MPUKJIaJAHbIX 33Ja4aX;

- ¢dopMHpOBaHHe MpEICTaBJIEHHH O MeTojax, cnocobax M CpelcTBax
MONy4YeHUs, XpaHeHHs U TepepaboTkH HHPOpMALMHU © TMPUMEHEHHH
MaTeMaTHYeCKOoro anmnapara B IPUKIAJAHBIX 331a4aX;

-pOpMHpPOBaHUE HABBIKOB MPOBEJEHHUS 10Ka3aTeNbCTB YTBEPK ICHHH,

-popMHpoBaHHe TNpEeACTaBIEHHA O pOJM MaTeMaTHKH B Hayke H
TEXHHYECKOM Iporpecce.



IIHCLIHHJ'[HH& o0ecne4ynBaeT MOAroTOBKY BBIMMYCKHHKA K OKCIUTYaTalTHOHHO-
TEXHOJOTMYECKOH AEATELHOCTH.

2 MecTo aucuunanibl B crpykrype OIIOII BO

JIucuMIMHa «MaTeMaTHKa»OTHOCHTCS K AWCUMIUIMHAM 6a30BoH 4acTH

MaTeMaTHUYECKOTO M eCTECTBEHHOHAYYHOTO HuKia aucuminH (C2).

NucuuruinHa «MareMaTHKa»ABJIsieTcsi obecrneyrBaromed i AUCHUILIHH!
«MeTpororusi, cTaHAapTH3alMs H CepTUOHKALHUAY, «DNEKTPOCBETOTEXHHIECKOE
obopyoBaHuE a’poPOMOBY, «MoaenupoBaHue CHCTEM "
MpOLECCOB»,«MeTobl ¥ aIrOPUTMbl OLEHKM HAIEXHOCTH», «ColnanbHO-
SKOHOMHMYECKAss CTAaTHCTHKa»,«KKOHCTPYKLHST M MPOYHOCTh aBHALIMOHHBIX
JBUraTenei».

JluciurivHa u3yydaercs Ha | v 2kypcax.

3 Komnerenuuu obyvawuierocsi, ¢opmupyemnie B  pesyJjbTare
OCBOEHHS AHCUHMIHHbBI

[Mpouiecc  oCBOeHHs  JUCLUIUIMHBI  «MaTeMaTuka»  HampaBl€H  Ha
(GopMHpOBaHHE CIELYIOIMX KOMIIETEHLIMH:

[Tepeuens u xof [TepeueHb MIaHUPYEMBIX PE3YJIbTATOB 00YUYEHHS MO
KOMMETEeHLNH JUCIUILIHHE
BrnagenueM KyapTypoi 3HaTh:
MBILIEHHUS, OCHOBHbIE MOHSATHSA U METO/bI MATEMAaTHYECKOr0
CMOCOOHOCTBIO aHa/n3a, JTHHEWHOH anreGpbl, BEKTOpHO#H anredpsl,
(GOpMYJIMPOBATh MOHATHS | AHATUTHYECKOH N'€OMETPUH, AUCKPETHOH
U CYXJEHHS, MaTEeMAaTHKH;
WHIYKTHBHBIE U — OCHOBHBIE MOHSATHS U METO/Ibl TEOPHH
Jle Iy KTHUBHbIE nudbepeHIMaNbHBIX YPaBHEHUH H ypaBHEHUH

ymosakmouenus (OK-4); | MaTeMaTH4eCKOHN QU3HKH,

— OCHOBHBIE MOHSATHSA H METOJIbI TEOPHH (YHKLIMH
KOMIUIEKCHOTO TIEPEMEHHOT0, TEOPHH BEPOSTHOCTEH
M MaTeMaTH4YeCKOM CTaTUCTHKH;

— OCHOBHbIE aJrOPUTMBbl THIIOBBIX YHCIEHHBIX
METOJIOB pellieHUsI MaTeMaTHYECKHX 3a/1ay;

— METOJBI pellieHHs1 PyHKIMOHANIBHBIX U
BBIYHMCTUTEIBHBIX 3a7ad.

YMeTh:
— MPUMEHSTh MaTeMaTHYECKHE METOMRBI NPU
peLIEHHH THIOBBIX Mpo(eCCHOHANBHBIX 3a/1ay.

Bnanets:

(V8]




Ilepeyenb 1 KO

Ilepeyens njaHUpyeMbIX pe3yJIbTaToB 00y4YeHHsl 110

KOMIleTEHLIUH JUCUHIITUHE
HaBBIKaMH peLleHUs 3a7a4 10 TEOpUH

BEPOSATHOCTEM, TEOPUH CIIyHaHHBIX MTPOLIECCOB,
MaTEMaTHYECKOM CTATUCTHKH MPUMEHUTENBHO K
peasibHBIM ITPOLECCaM.

O6nananuem 3HaTh:

MaTeMaTH4eCKou U - MaTeMaTHYeCK1E MOJENH NIPOCTENIINX CUCTEM U

€CTECTBEHHOHAYYHOM IIPOLIECCOB B €CTECTBO3HAHUU U TEXHHKE;

KYJIBTYpOH KaK 4acCThIO
npodeccuoHanbHON U
obuieyenoBeyeckoin
kyneTypsl (OK-32);

- OCHOBHbIE MaTeMaTHYECKHE METOABI PELICHHS
npodeccroHaNbHBIX 3a8aY;

- OCHOBHEIE AJTOPUTMBI THITOBBIX aHAIMTHYECKHUX U
YUCIEHHBIX METOJIOB PEUIEHHs] MAaTEMAaTHIECKUX
3a/1ad.

VYMeThb:
- IPUMEHATh MaTeMaTH4eCKHe METOABI IIPH
peIIEHUH TUITOBBIX MPOeCcCHOHANBHBIX 3a/1ay.

Bnaperts:

- HaBBIKaMM pelIeHus 3a7a4 1o TEOpHHU
BEPOSATHOCTEN, TEOPUH CITy4alHBIX ITPOLIECCOB,
MAaTEMATHUYECKON CTATUCTUKU IPUMEHUTENBHO K
peanbHBIM MpolEeccaM.

CniocoOHOCTBIO
MpOBOAUTH
JloKa3aTenbCcTBa
YTBEPXKAECHUHN, KaK
COCTaBISIOLIEN
KOTHUTHBHOM U
KOMMYHUKaTHBHOM
dyukuun (OK-34)

3HATB:

OCHOBHEIE MOHATHS U METOABI MATEMATUYECKOrO
aHaJIM3a, TUHENHOM anreOpsl, BEKTOPHOMN anreOpel,
AHAJTUTHYECKOW reoMeTpHH, AUCKPETHOM
MaTeMaTHKH;

YMeTh:

— ynotpeOnsTh MaTeMaTHYECKYIO CHMBOJIMKY IS
BBIP@XXEHHUS KOJIMUYECTBEHHBIX U KaU€CTBEHHBIX
OTHOIIIEHHH O00BEKTOB;

Bnapers:
— HaBBIKAMH MPOBEACHHS JOKA3aTENLCTB
YTBEPXACHU;

HaBBIKAMH PeLIeHUs 3aa4 [0 TEOPUH
BEPOSATHOCTEMH, TEOPUH CIy4YaHHBIX MPOLECCOB,
MaTeMaTH4eCKOM CTATUCTUKU TPUMEHUTENIBHO K
peabHBIM MpoLecCaM.

CrniocoOHOCTBIO U
TOTOBHOCTBIO
HCMOJIB30BaTh HA

3HaTh:
— OCHOBHBIE MOHSATHS U METOIBl MATEMATHUYECKOTO
aHaJIN3a, TMHENHo# anredpsl, BeKTOpHOH anreOpsl,




[TepeyeHs 1 KOA
KOMIIETEHLINH

[NepeueHs MJIAHAPYEMBIX PE3yJIbTaTOB 00yUYEHHUS 10
JUCLUIUIMHE

npakTHKe 0a30BbIE
3HAHUS U METOMBI
MaTeMaTHYeCKUX H
€CTEeCTBEHHBIX HayK
(OK-40)

aHAIUTHYECKO reOMeTpUH, TUCKPETHOM
MaTeMaTHKH;
— OCHOBHBIE TIOHSATHS ¥ METO/bI TEOPHH
nuddepeHMalIbHBIX YpaBHEHHH U ypaBHEHUH
MaTeMaTH4ecKoi (pHU3NKH;
— orepalydoHHOe UCYHCIICHHE, YHCIIEHHbIE METO/IbI;
— OCHOBHbIE TIOHATHS ¥ METOIbl TEOPHH QYHKIHIMA
KOMIUIEKCHOTO TIEPEMEHHOI0, TEOPHH BEPOSTHOCTEN
¥ MareMaTH4YeCKoH CTaTUCTHKHU, TEOPUH CIIyHaHHBIX
IpOLIECCOB, BApHALIMOHHOTO HCHYHUCIIEHUSA U
ONTHMAJILHOTO YTIpaBJIEeHHUs, INHEWHOTO
MpOrpaMMHUPOBaHHNS;
— OCHOBHBIE AITOPUTMbI TUIIOBBIX YHCJIEHHBIX
METO/IOB pellleHUs MaTeMaTHYECKUX 3a/1ay,

METOIBI pelieHns GYHKIMOHAIBHBIX U
BBIYMCIIUTEbHBIX 3a/1aY.

YMeTh:

— KUCII0JIb30BaTh METO/IbI MAaTEMATHYECKOTO

aHalln3a, BEKTOPHOH anreOpsl, TMHEHHOIO

TpOrpaMMHUPOBAHKS, BapHALIMOHHOIO HCHUCIICHUA

JUTS peleHus MpodecCHOHANBHBIX 3a/1a4;
IIPUMEHATh MaTEMaTHYECKKE METOBI TIpH

pellieHHH THTIOBBIX MPOGhECCHOHANIBHBIX 3a1a4

Bnagers:

METOJaMH TIOCTPOEHUA MaTeMaTHYECKON MOJIENH
THIIOBBIX MPOGECCHOHANIBHBIX 3a1a4 1
coJiepaTeIbHOM HHTEpIIPETALlUH T0JIyYeHHbIX
pe3yJIbTaToB
— HaBbIKaMM pelleHus 3a/1a4 110 TeOpUH
BEPOSATHOCTEH, TEOPUH CIIyYaHHBIX MPOLECCOB,
MareMaTU4yeCKOW CTATUCTUKH NIPUMEHUTENIBHO K
pealibHBIM IIPOLIECCaM.

CnocoOHOCTBIO
COBEpIIEHCTBOBATb U
pa3BUBaTh CBOM
HHTEJINIEKTYaJIbHBIN U
00OIIEKYIETYPHBIN
yposenb (OK-48)

3HaTh:

METOJBI pelieHNs PyHKLIHOHANBHBIX U
BBIYKMCIIMTENILHBIX 3a]1a4;
YMeTs:

ynoTpeGIsATh MaTeMaTUYECKyHO CUMBOJIMKY JUTS
BhIp&KEHUS KOJIMUECTBEHHBIX M Ka4eCTBEHHbIX
OTHOIIEHHH 0OBLEKTOB,
Bnangets:




[Tepeuens 1 Kox
KOMITIETEHLINH

[lepeyens MIaHUPYEMBIX pe3yNbTaTOB 00y4eHHUs MO
JOUCLUILIIUHE

— METOJaMHM MTOCTPOEHHUSI MAaTEMATHUECKOH MOIENH
TUITOBBIX MPOGECCHOHANIBHBIX 33184 U
coziep)KaTeNbHOM HHTEpNpeTalluK MOJy4eHHbIX
pe3yNbTaToB.

BraneHueM OCHOBHBIMU
METOIAaMH, CIIoco0aMu U
CpeJCTBaMH NOJY4EHH,
XpaHeHwus U nepepaboTKH

uHdopmauuu (I1K-15)

3HAaTh:
— METO/Ibl pelleHust QYHKLHOHAIBHEIX U
BBIYMCIIUTENBHBIX 3a7ay.

YMeTh:
npuoOpeTaTh HOBBIE  3HAHUA, HUCMONB3YA
COBpPEMEHHBIE obpazoBaTenbHbIE U

UHQPOPMAITHOHHBIE TEXHOJIOTHH,

Bnanets:

HaBbIKAMM  pellleHust 3aga4 [0 TEOpUH
BEPOSITHOCTEH, TEOpPHUH CIIyYaWHBIX TPOLECCOB,
MaTEeMaTUYECKOH CTAaTUCTHKHU TPUMEHUTENBHO K
peasibHbIM MPOLIECCAM.

CriocoOHOCTBIO U
FOTOBHOCTEIO

UCIIOJIL30BATH OCHOBHEIC

3aKOHBI
€CTECTBEHHOHAYYHBIX
JOUCIUIUIMH B
npodeccHOHaIbHOM
JeATENBHOCTH,
NPUMEHSTb METO/IbI
MaTeMaTHYECKOTO
aHanmu3a u
MOJICTTUPOBaHMUS,
TEOPETHYECKOTO U
3KCIIEPUMEHTAIILHOIO
UCCJIeIOBaHMS TPH
pelIeHUH
npodeCcCHOHATIbHBIX
3agay (I[1K-21)

3HaTh:
— OCHOBHBIE MaTEMATHYECKHE METO/IbI PEIICHUS
npodecCHOHANBHBIX 3a/1a4,

OCHOBHBIE MTOHATHUSI 1 METOBI MATEMATHYECKOTO
aHanu3a, TMHEHHOW anreOpbl, BEKTOPHOH anredpel,
aHAJTUTUYECKOH FreOMETPUH, TUCKPETHON
MaTeMaTHKH;

OCHOBHBIE TTOHATHS! U METOBI TEOPHHU
nudpepeHIHaIbHBIX YPABHEHUH W ypaBHEHUN
MaTeMaTH4YeCKOoi QU3UKH;

ornepaloOHHOE HCYUCIIEHUE, YUCTIEHHbIE METOIbI;

OCHOBHbIE TIOHSTHSI U METOIbI TEOPHH (QYHKLIHH
KOMILJIEKCHOTO TIEPEMEHHOTO, TEOPHH BEPOATHOCTEH
M MaTeMAaTHYECKOW CTATHCTHKY, TEOPUH CIY4aNHBIX
MPOLIECCOB, BAPHALIMOHHOIO HCYHCIICHUS U
ONTHMAJILHOTO YIIPaBIE€HUS, JIMHEHHOIO
NporpaMMHpPOBaHHS;

— MaTeMaTU4ecKue MoJeNu MpOoCTENILNX CUCTEM H
MPOILIECCOB B €CTECTBO3HAHUU U TEXHUKE;

YMeTs:

— MCIOJIb30BaTh METOIbl MATEMATUYECKOT'0
aHalu3a, BEKTOPHOH anredpbl, THHEHHOrO
NporpaMMHpPOBaHUs, BApHALMOHHOI0 HCYUCIICHHUS
JUIst pelieHu s MpodecCHOoHANbHBIX 3a/1a4,

— NPUMEHSATh MAaTEMaTHYECKUE METOJIBI NTPU




[lepeueHs ¥ KoL
KOMIIETEHUWHA

ITepedeHs MIAHUPYEMbIX pe3yIbTaTOB 0OYYEHHS 10
JUCLHUIIITUHE

BnagenueM NnpuHUMIIAMH
M COBPEMEHHBIMH
METOJIaMH YITpaBJICHHS
orepallsiMH B
pa3NU4HBIX cdepax
npodeccroHanpHOM
nesatensHocTH (ITK-44)

pelieHHH THIIOBBIX NPO(ECCHOHANBHEBIX 3a/ay,;
Brnagets:

— HaBBIKAMH pELICHH 3aJ1a4 110 TEOPHUH
BEPOATHOCTEH, TEOpHH CIIyHaHHBIX MPOLECCOB,
MaTeMaTH4eCKON CTaTUCTHUKU ITPUMEHUTENIBHO K
peabHBIM ITPOLIECCaM.

3HaTh!

OCHOBHBIE TIOHATHS U METOIBI
MaTEeMaTHKH;

OCHOBHBIE MaTeMaTHYE€CKHE METOJbl pelIeHHUS
npodeccHOHaNBHEIX 3aaaY;
YMeTs:
— yroTpeOnsATh MaTeMaTHU4ECKYl0 CHMBOJIHMKY I
BHIDKEHUS KONUYECTBEHHBIX M Ka4yeCTBEHHBIX
OTHOUIEHHH 0OBEKTOB;

HCIIOJIB30BaTh METOAbl MAaTEMATHYECKOTO
aHaJn3a, BEKTOpHOH anredpsl, JMHEHHOTO
IIPOrpaMMHpPOBaHUs, BAPHALHOHHOTO HCHHUCTICHUS
JUTS pelieHHs TpoheCCHOHANIBHBIX 3a1aY;

Bnagets:
— METOJaMHU IMOCTPOEHUS MaTEMAaTHYECKOH MOJACIH

JUCKPETHOM

THUITOBBIX npodecCHOHATIBHBIX 3aza4 "
COllep)KaTeIbHOH  MHTEpHpeTaliy  TOJy4eHHBIX
pe3yJILTATOB.

CnocoOHOCTBIO U 3HaTk:

TOTOBHOCTBIO K
NPOEKTHON AesATENbHOCTH
B Mpo¢eCCHOHANBHON
cthepe Ha OCHOBE
CHUCTEMHOTO IMOJAX0/1a,
CMOCOOHOCTHIO
dbopmupoBaTh U
HCIIOB30BaTh MOJENH
JUIS OTITUCAHUS U
IIPOTHO3UPOBAHUS
pa3NUYHBIX SIBJIECHUH,
OCYUIECTBIATH UX
KaueCTBEHHBIN U
KOJIHUECTBEHHBIH aHau3
(TTK-53)

MaTeMaTHUeCKHe MOJAENHU MPOCTERLINX CUCTEM U
IIPOLIECCOB B €CTECTBO3HAHHH H TEXHMKE,
~ OCHOBHBIE TIOHATHS ¥ METOABl JUCKPETHOM
MaTeMaTHKH;

OCHOBHBIE MaTeMaTU4YeCKHe METOIbl pEeLICHHSA
npodeCCHOHANBHBIX 3a]aY;
YMmeTs:
— ynotpeOnaaTh MaTeMaTHYECKYl0 CHMBOJIHKY MIs
BHIpAKEHHS KOJIMYECTBEHHBIX M KaYeCTBEHHBIX
OTHOUIEHHH 0OBEKTOB;

HCITOJIH30BaTh METOIbI MAaTEMAaTUYECKOTO
aHalln3a, BEKTOPHOH anredpsl, JTUHEHWHOTO
IPOrpaMMHUPOBaHHs, BAPHALMOHHOTO HCUUCIIEHHS
IS pellIeHus mpodeCCHOHANILHBIX 3a/1a4;

Bnagers:

— METOJaMH MOCTPOCHHS MaTeMaTHYECKONW MOJENH
THITOBBIX rpo¢eCCHOHATBHBIX 3a/1a4 H
coiepXaTelibHOW  WHTEpNpeTalMHy  IONYYeHHBIX
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[lepeueHs 1 KOA [Tepedens MIAHUPYEMBIX PE3YJIHTATOB o0ydeHus no
KOMIETEeHLINH JUCLIUTIIIMHE

pEe3yNbTaTOB.

4 O6beM JHCHHUILIMHBE H BHABI y4eOHOH paboThbl

O61as TpyAOeMKOCTh AMCLMIUIMHBI COCTaB/AET 15 3aUeTHBIX eInHNL, 540

aKaJeMHUYECKHUX YaCOB.

HaumeHoBanue Beero Kypeet
4acoB 1 2
OO61mas Tpy10€EMKOCTh JUCLIUIITIMHE 540 216 324
KouHrakTHas pabota 45 20,5 24,5
JIEKLHMH, 18 8 10
MpaKkTHYECKUE 3aHATHS, 22 10 12
CEMHMHApBI,
nabopaTopHbIE pabOTHI, -
KypcoBoO# npoekT (paboTa)
Apyrue  BHAB  aYAMTOPHBIX
3aHATUH.
CamocTosTenpHas paboTa CTyAEeHTa 482 189 293
KoHTpomnbsHBIE paboTB!
B TOM 4KCJie KOHTaKTHas pabora
IIpomexyTouHas aTTecTalys 18 9 9
KOHTaKTHas paboTa 5 2,5 2,5
caMoCTOATEIbHAs paboTta o 13 6,5 6,5
MOJATOTOBKE K 3a4€TY, 9K3aMEHYy

5 Conepxcanune THCUHIVIHHBI

5.1 CoorHecenust TeM  (pa3aeion) JAUHCHHILTIEHbI

n dopmupyemMbIx

KOMIETEeHUHH
s
Q )
z Komnerenuuun Rl
O @ v o | = A
Tembl, pa3gensl = 3 s 5 T 5
JVICLIATITMHBI SSlglaltie|e|vn = I|lao o Z 5 S
ST I |0l TIT| 7 Iw 88 28
2| BI¥%I%I % % S )
OO O|I0CIER|EI R K|S
BK,
Tema 1. OneMeHTsl | a0 |y | s | w | x|k |k | x| % o Wi, | 1O,
JuHelHo! anreOpbl CPC, | K3
MPK




Temsl, pazaenbl
JHACLIUITITUHBI

KOJMUYECTBO
YACOB

KomMmnerenuuu
< o A~ o (e o0 (Ve — < (ea)
JEEOARER AN S A Heall A N R AR
% vl Y e | ¥ 2
ol|lo|lo oD ElE B

ObpazoBaTesibHBbI
€ TEXHOJIOTUH

=~
=

OueHOo4YHbIe
cpencTBa

Tema 2. SileMeHTLI 1] 1% x| x| % | *|% x| % = cpC 10,
BEKTOPHOM anredpel MPK JK3
Tema 3. Ui, | T1IO,
AnHanurudeckas 21 | R |k | x| kg x ok Dk kX CPC, | ],
reoMeTpus MPK | JIK
Tema 4. BeeneHue B NJI, o
MateMaTuueckui 26 | k| x|k gk ok k% X % CPC, IIKZ;'
aHaJIu3 MPK

Hroro 3a | kypc 81

Tema 5. uddepen

L{HaJlbHOE Ui, 11O,
UCUHUCIIEHHE 44 |k | xRk ok x Dk xR L CPC, |,
GYHKIHUHA OTHON MPK | J1K3
NEpEMEHHOM

Tema 6. @yHKLUHU NJI, o
HECKOJIBKHX 22 R | ox [k ok ok ok Dok ok x| CPC, IIKé
MIEPEMEHHBIX MPK

Tema 7. UnrTerpans Wi, | TIO,
HOE HCYHCIIEHHE 33 |k = ok k% x| % % x CpC, | L
byHKUUU OZIHOH MPK | JIK3
nepeMeHHON

Hroro 3a 1kypc 99

Tewma 8. UTeopml WL,
yHKUHUA 7 | x| % |k | x| % | x| x * CPC, AK3
KOMIUIEKCHOTO MPK | ° Pl
IIEPEMEHHOTO

Tema 9.

OO6BbIKHOBEHHbBIE

nuddepeHuHaIbHBI

€ YpaBHEHHS. W 10,
YpaBHeHHUS 222 R T T R T T O T CP C, JK3
MaTeMaTHYECKOH MPK | J
GU3UKH.

OnepaudoHHOE

HUCYHCIICHHE.

Tema 10. Uucsiosbie | 44 | * | * | * | * | * % x % YJ | 11O,




]
2 Komnetenuuu E E 2 ©
5 =@ g S| - /A
Tembr, pasaensl | @ O 583 E)(
JOUCHMITIUHBI E ; < | QT SHE-B N I Q@ § E 5 g
EMMIFIMMEIEIME R LI
S oBEEEEEEEEg°
o
Y CTETIEHHBIE PSAIbI CPC, | K3
MPK
Tema 11. Bapunauuo Wi
HHOC HCHMCIICHHC M | 10 | s | % | % | % | % | * | % | x | CPé, IO,
OTNITUMaJIbHOE MPK
yIpaBiIeHHUE
Wroro 3a 2 xypc 117
TeMma 12. DaeMeHTBI nJI,
JUCKPETHOM 12 | % x|k x|k x kL E ) CPC, | IK3
MaTeMaTHKH NPK
Tema 13.  Teopus Wi, | T10,
BEPOSITHOCTEH 91 | * | & |k | x x| &k x bx I MPK | I,
| | CPC | IK3
Tema 14. WJI, K3
MareMaTndeckas 26 | F | x| x| x| x| x )k x 1 x I MPK,
CTATHUCTHKA CPC A
Tema 15. Teopus W1, JIK3
Cy4aiHbIX 10 | * | x| * | % | x| x| % * ) *CPC,
MTPOLIECCOB MPK A
Tema 16. JIuneitHoe nJi, K3
mporpaMMEpoBaHde | 32 | * | * K| K op e kR * | CPC,
MPK A
Hroro 3a 2 kypc 171
Hroro 1o 468
JUCHHUTUINHE
TTpomexyTouHas 79
aTTecTauus
Bceero no 540
| AMCLMTUTHHE

Coxpamenua: WUJI - untepakrusHas nekuus, CPC — caMmocrosTeNbHas pabota
crynenta, I1O-muceMeHHBId omnpoc, [ auckyccus,JIK3 JIoMalllHee
KOHTpoJIbHOE 3afanue, BK — BxoaHo# KoHTpoJb,MPK —MeTon passuBaroiieiics
KooTMepalun

5.2 Tembl (pa3jelibl) IHCUHIUIHHDBI (MOY/If) H BH/IbI 3aHATHH
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Haumenosanue pasnena 1m P CPC | KP Bcero
JUCIUTITIUHBI 4acoB

1 Kypc

Tema 1. DnemeHTH! THHEHHOHN 1 ) 30 33

anreopel

Tema 2. DneMeHTHl BEKTOPHOU ) 1 ’5 3 27

anredpsl

Tema 3. AHanuTHYECKas 1 1 25 27

reoMeTpHs

Tewma 4. BBC}:[CH?C B 1 1 32 34

MaTeMaTH4eCKUH aHanu3

Tema 5. HuddepenuuansHoe

UcyHuclieHue PyHKIUU OTHOMN 2 2 40 44

nepeMeHHoH

Tema 6. DyHKIIMH HECKOJIBKUX I 1 12 14

nepeMeHHBIX

Tema 7. HTerpaneHoe

ucuKciaeHre GyHKIIUHA OXHON 1 2 25 28

NEepEMEHHOH |

Wroro 3a lkypc g | 10 189 207

ITpomexxyTO4Has arTecTalus 9

Bcero 3a 1kypc 8 | 10 | 189 | — 216
2Kypc

Tema 8. Teopus byHKIMHA 1 1 20 29

KOMILIEKCHOI'O IepeMeHHOIo

Tema 9. OGBIKHOBEHHEIE

muddepeHIIMaTbHBIE  YPaBHEHUS.

YpaBHEHUS MareMaTH4ecKor | 2 2 40 — 44

bu3uKH. OnepalluOHHOE

UCYKCJICHHE

Tema 10. UncnoBble U CTENEHHBIE | 5 40 3 43

pAABL

Tema 11. BapuanuoHHoe

UCYHUCIEHUE U ONTHUMAJIBHOE 1 1 20 22

ynpaBJieHHE

Tema 12. DneMeHTHl IUCKPETHON I 1 20 29

MaTeMaTHKH

Tema 13. Teopus BeposiTHOCTEMN 1 2 45 48

Tema 14. Marematnueckas 1 | 36 33

CTaTUCTHKA

Tema 15. Teopus ciy4aiHbIX 1 1 36 38

MpOLECCOB

Tema 16. JInneninoe I 1 36 33

NpOrpaMMHUpOBaHHE
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HanMeHoBaHue pa3zena 1 lm C TP CPC KP Bcero
JUCLIUIUIHHBI

Bcero 3a 2kypc 10| 12
[TpomexyTouHasl aTTecTanus
Hroro 3a 2kypc 10 12 | — — 293 324
WToro no AMCHHUINIHHE 18| 22 482 |
[TpomerxxyTo4Has aTTecTauus 18
Bcero no aucuuIiimHe 540

5.3 ConepkaHue AHCUHIIHHDI

Tema 1. DjieMeHTbI JIHHEHHOH aJIredpol

Marpuusl. [leficTBus Hax MaTpULaMHu.

Onpenenurenu 2-ro u 3-ro nopsakoB. OCHOBHEIE CBOMCTBA OINpe/eUTeNeH.
Teopema pa3zfloXeHHs OIpenenuTens. BeluucieHue OMpeAeNuTeNed #1-0ro
MopsIKa.

MuHop. Aunre6paudeckoe jononHenne. OO6parHas wmarpuua. [Ipasuio
BBIYHMCIIEHHs 0OpaTHON MaTPHLIEL.

MarpuyHas ¢opMa 3anmucM M pEUIEHMs  CHUCTEMbl  JIMHEHHBIX
anre6pandeckux ypaBHeHuit. ®opmynsl Kpamepa. Panr marpuupl. Teopema
Kponekepa-Kanesn. PemeHue cucTeMBl n JMHEHHBIX — anreOpanyeckux
ypaBHeHMI c m HeW3BeCTHBIMM MeTomoM Iaycca. HccrnenoBaHue cHCTeM
NMUHEHHBIX ypaBHeHuWH.OIHOPONHBIE CHCTEMBl JIMHEHHBIX —anrebpaniecKux
ypaBHEHU .

Tema 2. DjieMeHTbI BEeKTOPHOH aJiredGpbi

JlekaproB 6a3uc. PasioxeHue BekTopa o 6asucy. JInnelHele onepauuu Haj
BekTOpamu. HarmpaBisole KOCHHYCHl BeKTOpoB. CkajsgpHOe, BEKTOpHOE H
CMEIIaHHOe  IpOM3BeJeHHst BeKTOpoB. [eomeTpuueckne u  QusMyeckue
MIPUIIOXKEHHS BEKTOPOB.

Tema 3. AHaluTHUECKasl FeOMeTPHSA

JlekapToBa cHCTeMa KOOPAMHAT. PasnuuHble BHIBI ypaBHEHHs MPSMOH Ha
mrockocTH. KpuBBIe BTOpOro Mopsaka: OKPYXHOCTB, OJUIHIC, Truiiepbona,
nmapa6ona. MIx reomeTpudeckre CBOMCTBA  KAHOHHYECKHE YpaBHEHH .

YpaBHeHHs [MUIOCKOCTM M MpsAMOM JIMHUM B IpocTpaHcTee. B3anMuoe
pacroyio)KeH|e To4YeK, MITOCKOCTEH U NMPAMBIX B [IPOCTPAHCTBE.

Tema 4. BeeaeHue B MaTeMATHYECKUH AHAJIU3

MHoxecTBa. AGCOMOTHAS BeIMYHMHA BEILECTBEHHOro 4uciia. YuCIoBbIE
IIPOMEXYTKH.

®yHkuuMs oaHo nepeMerHoi. Knaccndukauus gyuxuuit. [penen pynkunu
B Touke M Ha OeckoneuHocTH. OmHOCTOpOHHMe Mpelensl. HeornpeneneHHbe
BhIpa)XeHUs (HEOIpeIeICHHOCTH).
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IMepBeiit M BTOpOi 3aMevarelbHble Npelenpl. beckoHeHHO Manble M
6eckoneuHo 60bmne pyHKIHH. CpaBHEHHE OECKOHEYHO MaJIbIX.

YuciioBas mocieoBaTelibHOCTh. I1peien 4iciioBoi rnociie10BaTeIbHOCTH.

HenpepsiBHOCT, (YHKLMH B Touke M Ha HHTepBaie. ToYKM paspbiBa
GYHKLIHH, UX Knaccupukaims. OCHOBHbIE TEOPEMBI O HETIPEPHIBHBIX (YHKIHSIX.

Tema 5. IndgdepenunanbHoe HeuncleHHe PYHKIHH OJHON NepeMEeHHO
[lpousBoaHas GyHKUMHM, €€ TEOMETPUYECKMH M MEXAaHMYECKHI CMBICIBL.

[lpaBuna  nuddepeHUMpoBaHuS. Tabnuua  MPOW3BOJHBIX  OCHOBHBIX
sjleMEHTapHbiX  QyHKUui.  JuddepeHumpoBanue  CIOXHOM  (QYHKUHH.
Juddepenunposanue HESBHOIA GYHKLHH. Jlorapudmuueckoe
auddepeHIHpOBaHHE. HudbdepenurpoBanmne GbyHKIMH, 3a/laHHOM
napaMeTpU4ECKH.

Huddepenan ¢GYHKLUHM W €ro reoMeTpUHYECKuit cMbICi. IlpuMeHeHue
mupdepeHmana B NPUOMKEHHBIX — BbIYMCICHUsX.  IIponsBoiHble M
JubdepeHIanbl BRICIIMX opsakoB. [1pasumo Jlonurans.

HccnenoBanne QyHKUMH MeTodaMH AU(QEepeHIHalIbHOr0 HCUHCIIEHHUS.
VciioBHS MOHOTOHHOCTH (DYHKLUMH. IKCTpeMyMbl (YHKUHMH. BhINyKiiocTs
¢yukuun. Touxyn neperuba. AcUMITOTHl rpadukoB ¢yHkumit. OOmas cxema
ycclenoBanus GpYHKIHMHM U OCTPOEHHE eé rpaduka.

Tema 6. DyHKIUHMH HECKOJIBKHX NMEePEMEHHbIX

DyHKIHUK HECKOJBKUX MepeMeHHbIX. J(updepeHinpoBaHie GYHKUMU ABYX
nepeMeHHbIX. YacTHble MPOW3BOAHBIE MEPBOro M BBICIIMX MOpPAAKOB. IlojHbIi
andpdepenuman. [puMenenue nonHoro auddepenunana.llponssonnas HesBHOM
GYHKIMH OJHOW W IBYX NepeMeHHbIX. [Ipon3BoHas 1o HanpasieHuto. ['pagueHT
¢yHkiud. CBA3b MPOU3BOAHO} 110 HAIIPABIECHHUIO C TPAAMEHTOM.

INousitue 3kcTpeMyMa (pyHKLIMH HECKOJIBKUX NepeMeHHbIX. HeobxoanuMele u
JOCTAaTOYHbIE YCJOBUS 3KCTpeMyMma ¢GYHKUMM ABYX MEPEMEHHBIX. Y CJIIOBHBIM
skcTpemyM. HaubGonbimiee M HanMeHblllee 3HaYeHMs QYHKIMH B 3aMKHYTOH
obnactu (rinobanabHble 3KCTPEMYMBI).

Tema 7. UnTerpanbHoe ucuncjienne pyHKUHH OJHOH NepeMEeHHO

[lepBooOpasHas. Heomnpenenennelii MHTerpan. 3aMeHa [IE€PEMEHHOI.
HMHTEerpupoBaHUeE 10 HaCTIM.

Paznoxenue apodbu Ha mnpocteiimue. VHTerpupoBaHWe paLMOHAIbHBIX
npoGeii. IHTerpupoBanie HppaldoHaIbHBIX H TPUTOHOMETPUYECKHUX QYHKLIHH.

Onpenenennbiii  uHterpan. @opmyna HelotoHa-Jleitbnuna. 3ameHa
NEPEMEHHOM W HHTETPUPOBAHME MO 4acTiIM. [eoMeTpuuecKHe NPHUII0KEHUS
orpenesieHHOTo UHTErpala.

HecoGcTBeHHBIE HHTETPANIBI ¢ OECKOHEYHBIMHU MIPEeAe/IaMi HHTETPUPOBaHUA.
HecoOGcTBeHHBIE MHTErpalisi  OT HEorpaHu4YeHHbIx QyHkimit. Ilpusnaxu
CXOJUMOCTH HECOOCTBEHHBIX MHTETPAJIOB.

YncneHHplE  METOAbL.  IIpHONM)KEHHOE  BBIYMCIEHHE  OMpeAeNIeHHBIX
MHTErpaJIoB.
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Tema 8. Teopnst pyHKUHHKOMILJIEKCHOIO NTEPEMEHHOIO.

KoMIiekcHple YHCJIa, MX CBOMCTBA, HUX TE€OMETPHYECKOE Tpe/CTaBlieHue.
JlelicTBMs ¢ KOMIUIeKCHBIMH  unciaMu. @opmyna Oinepa.  DyHKUUH
KOMIUJIEKCHOT O ITEPEMEHHOTO.

Tema 9. O6bIkHOBeHNHbIe AU depeHHATILHbIE YPABHEHHSA. Y pABHEHHA
matemaTnueckoil puznku. OnepaunoHHoe HCUHCIIEHHE,

JnddepenunansHele ypaBHeHus |-ro nopsaka. 3agada Komm. OcHoBHbIe
THIBI B METOIBI pellieHus T depeHIManbHbIX ypaBHEeHUH 1-ro nopsaka.

JubdepeHunanpHele ypaBHeHHs] BHICIIUX mnopsakos. JuddepeHunansHele
ypaBHEHHs], HOMYyCKalOIHe - MOHWXeHHe rmnopAaka. JIuHeHHble ONHOPOAHBIE
nuddepeHranpHble ypaBHEHHS C TIOCTOSHHBIMH Kod(dduuentamu. JIuHelHbIe
HEeOIHOpOAHble aubdepeHIHaNbHble YPaBHEHHS BTOpPOro IOpsKa C TpaBod
4acThlO CIEeLHaNbHOrO BUJA.

VpasHenus Maremarhdeckoil ¢usuku. Ilonatne o auddepeHurnanrsHOM
ypaBHEHHH B YaCTHBIX MPOMU3BOJAHBIX. YpaBHeHHE MajlbIX KolicOaHHUH CTpYyHBI.
MeToabl pellieHs ypaBHEHHI MaTeMaTHyecKol (PU3NKH.

OnepanrioHHoe ucuucniedue. [IpeobpaszoBanne Jlannaca. OpuruHaigsl M
nzobpaxenus. Pemienne auddepeHIMaNbHBIX  ypaBHEHHMH €  IOMOIIBIO
OTIEPALIMIOHHOI O HCUUCIICHHUS.

CucteMsl JHHeHHbBIX auddepeHUHATBHBIX YPaBHEHHH C TMOCTOSHHBIMH
K03 pULIeHTaMu.

Tema 10.YHuciioBble H cTeNEHHbIE PAAbI

OcCHOBHBIE TIOHATHS TEOPUH YHUCJIOBBIX psfoB. CXOAMMOCTE U CyMMa psina.
HeoGxonuMoe yciioBHe CXORUMOCTH. [ eoMeTpudeckuii 1 rapMOHMYECKHH PSIBL.
[Mpu3Hak¥k CXOJUMOCTH UYHMCIIOBBIX pSJOB C [OJIOXUTENBLHBIMH  YWICHAMH!
NpU3HaK¥ cpaBHeHWs, anrebpaudeckue mnpusHakd Jlamambepa u  Kommn,
HHTerpayibHbIA npu3Hak Komu.

3Hakouepeylolecs W 3HakonepeMenHbie psasl. [lpusHak Jlei6uuua.
AGCOIIOTHAs U YCJIOBHAsA CXOMMOCTh pAa ¢ MPOU3BOJIbHBIMH YICHAMH.

OCHOBHEIE TTOHATHS TeOpUH (YHKLHOHAJBHBIX pANOB. TOYKM CXOAUMOCTH H
06J1aCTh CXOJUMOCTH (QYHKIHOHAIBHOTO psina. MeToasl onpeneneHus obnacTu
cxogumocTt.CtenenHple psigel. Teopema A6Gens. HMHrepBan U pagMyc
CXOJIMMOCTH CTENEeHHOTo psAja.

Paznoxenue ¢yHkuuii B creneHHele panasl. Psael Teinopa m MakiopeHa.
[TpuMepbl pa3nioXeHHs 3J1eMeHTApHbIX QyHKIHH B CTENIEHHBIE PANBI.

[TpuMeHeHHe CTeNEeHHBIX PAAOB K NPUOIMKEHHBIM BEIYHCICHUAM.

TpuroHoMetpudeckue psaapl Pypee s GyHkumii ¢ nepronom 2 n. Teopema
Hupuxie. Panst @ypbe i 4eTHBIX U HEUETHBIX (PyHKLHI ¢ epuoioM 2 .

Tema 11. BapunaunonHoe ncydcjieHHe H ONNTHMAJILHOE YIIpaBJIeHHe
Bapuanuonusie npuHuumnel. PyHkuuoHan. Onepartop. JIMHEHHEIH onepatop,
ero npocTrenine CBOICTBA.
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[ToctaHoBKa 3amayy ONTHMANbHOrO ynpasieHus. [lpuHOMI MakcHMyma
[MonTpsruHa. Meton IMHAMUYECKOrO IPOrpaMMHPOBAHHU.

Tema 12. DjieMeHTbI AHCKPETHOH MaTEeMATHKH
OCHOBHbIE TMOHATHS W METOABl AUCKpEeTHOH MaTeMaTHKH. MHoOxecTBa M
orepanry HaJ HUMH. DJIEMEHTHI MaTEMAaTHUECKON JIOTHKH.

Tema 13. Teopusi BeposiTHOCTE#H

DneMeHTH  KOMOMHaTOpukH. [lepecTaHOBKHM, COYETAHHUS, pa3MELICHHS.
OCHOBHBIE MOHATUS TeOpuUM BeposTHOcTed. CiydaiiHble COOBITHS. AKCHOMBI
Teopuu BeposTHocTed. Knaccudeckas ¢popmyia BEpOSTHOCTH.

Teopema CJIOXeHHs BepOSTHOCTeH. YcloBHas BepoOATHOCTb. Teopema
YMHOX€EHHS BeposTHOCTeH. DOopMyJibl ONHON BEPOIATHOCTH U baiteca.

[TocnenoBaTENLHOCTH HE3AaBUCHMBIX MCMBITAHUH € JABYMsS HCXOIAaMH.
®opmyna bBepuysnu. JlokaneHas Teopema Myaspa-Jlaniaca. Popmyna
[TyaccoHna.

Cny4aiiHble BeMunHbl. OCHOBHbIE MOHATHA. Pan n QyHKMs pacnpeneieHus
JIMCKpETHOW ciiydaiiHOM BeJIMUMHBL.DYHKIMA M [JIOTHOCTH paclpeleneHHs
HENpepLIBHON Cliy4aifHONH BeJIMUMHBL.UNCNIOBBIE XapaKTEPUCTHKM CIydaiHbIX
penuunH. HavanpHble ¥ IEHTpaJibHbIE MOMEHTEI.

OcHOBHble 3aKOHBl pacrpeneieHus. DBUHOMMHANBHBIA 3aKOH. 3aKOH
Ilyaccona. T'eomerpudeckoe  pacmpezesiieHMe.  3aKOHBl  pacrpeAesieHUS
HenpepbIBHOMN CIy4aliHOM BEIMUMHBI: MOKa3aTeIbHbIN; PABHOMEPHOMH MIOTHOCTH.

HopMmanbHbIif 3akoH pacnpeaelieHust (3akoH I'aycca) M ero 4uc/IOBbIe
xapaktepuctiuky. Oynkims Jlamnaca. Ipasuio "tpex curm".

3akoH 6Gonbimx uyucen. HepaseHcTso YeGwiumieBa. Teopemsr YUebniieBa M
Bepuynnu. LleHTpanbHas npeaeiibHas TeopeMa M ee 3HaueHUe Ui MPaKTHKH.

[MonsTHe 0 ABYMEPHOM HOPMAaJbHOM pacrpejesieHud. 3aKOH pacnpelesieHus
BEPOATHOCTEH JByMepHOH cry4aliHOM BenMuMHBlL. JIByMepHas MJIOTHOCTh
BEPOSITHOCTH.

Yucnosble  XapaKTepUCTHKM  CHCTEMBl  ABYX  Cliy4alHBIX  BENWYHH.
Koppensunonusiit MomeHT. Koadduunent xoppensuuu. HopmaibHbli 3aKOH
pacrpeaeyieHus Ha MIOCKOCTH

Tema 14. MaTemaTH4uecKasi CTAaTHCTHKA

OCHOBHBIE TIOHATHS M 3aJa4d MaTeMaTHYeCKOH CTaTUCTUKU. I eHepanbHas
COBOKYITHOCTh. BriGopka. BapuanvoHHwpli psn. IloauroH u rucrorpamma.
DOMmnupuyeckas QyHKLMs pacripelesieHus.

CratucTHyeckoe oOleHHBaHUe. TouedyHble M HMHTEPBAJIBHLIE  OLIEHKHU
HEM3BECTHBIX MApaMETPOB paclipeaesieHHs CIyJaiHbIX BEJIMUMH, UX CBOHCTBA.

[ToHATHE ©O TOYEUYHOH OIIEHKE 4YHMCJIOBOM XapaKTePUCTUKH CllydyaHHOH
sennunHpl. CBolicTBa TOYEYHOH OIlIeHKU.MIHTEpBaJibHBIE OILIEHKH [TapaMeTpoB
HOPMAJILHOIO pacnpeenieHns. IHTepBanbHas OLleHKa BEPOATHOCTH COOBLITHSL.

[TpoBepka CTaTUCTUYECKUX TUMOTE3 O pacrpelesieHNHd CAy4YanHbIX BEJIMYMH.
[ToHsaTHe cTaTUCTHUYECKON rUoTe3bl. OCHOBHBIE 3TAIbl TPOBEPKH THIIOTE3bI.
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Pacnpenenenue [lupcona. [lposepka runores o MonAeNH
pacnpenenenus. Kputepuit cornacus Iupcona.

Tema 15. Teopus ciayyalHbIX IPOLUCCCOB
CnyualiHble TIPOLIECCHI M HMX OCHOBHbIE XapaKTepUCTHKH. CTaluuOHapHbIC
npouecchl. [ToHsTHE 3proJUIHOCTH.

MapkoBckue Ciy4ailHble INPOLECCHI

JUCKPCTHbBIM

3aKOHa

C JHUCKPETHBIMM COCTOAHHUAMH H

BpemeHeM (uend Mapkosa). Knaccudukauus CcOCTOAHUH.
BeposaTHocTH cocTosHui. CTaliMoHapHbIA pesxxuM Ui uenu Mapkosa.

OpHeHTHpOBaHHbie 1 HEOPHEHTHPOBaHHbIe rpadel. Criocobbl NpeacTaBieHns
rpada. [lyTs, uuxi, ceTu.

Tema 16. JIuHeiiHoe NporpaMmmMHpoBaHHue
KaHoHHuyeckas 3ajada JIMHEHHOro mporpaMMUpoBaHHa. JIBOWCTBEHHbBIC
3aJa4d JIMHEHHOrO nNporpaMMHpOBaHUsA. | eoMeTpuuecKkoe pelicHHE 3aaayvu

JIMHEUHOr o

nporpaMMHpoBaHusa.  BekTopHo-maTpuuHas  Qopma

3aga4u

JIMHEHHOro nporpaMMupoBanus. CUMIUIEKC-METO ] PEIIECHHs 3a1a4M JTHHEHHOro
NporpaMMHPOBaHUS.
TpancnopTHas 3aa4a, €€ pelicHHUe.
MaremMaTH4ecKHe MOJEIM  NPOCTEHINIMX CHCTEM H  MPOLECCOB B
eCTECTBO3HAHUU U TeXHHKe. [locTpoeHne MaTeMaTHYECKUX MOJEIEH.

5.4 TIpakTHuyecKHe 3aHATHS

Homep Temel . Tpyno-
M LUATTHHbI TeMaTHKa NPaKTUYECKUX 3aHATHH EMKOCTH
(ceMHHapoB)
(MozyJisi) (uacsi)
1kypc
1 [Ipaktuueckoe 3anatue Nel. JleficTBus Hag MaTpULIAMH. 5
Briuncnenne onpenenureneit. Pemenne CJIAY.
) [Tpaktu4eckoe 3anHaTHe Ne2.Bektopsl. JlefcTBUA Hal 1
BEKTOpaMH.
3 [TpakTudeckoe 3anaTUe Ne3.YpaBHEHHs IPAMOH Ha 1
I0CKOCTH. [IpsAAMBIE U IJIOCKOCTH B IPOCTPAHCTBE.
4 [Mpaktudeckoe 3aHaTHE Ned BpruucieHuwe Impeaenos [
byHKIUH.
5 IMpaktudeckoe 3aHaTHe NeoS. JluddepeHuupoBaHue 2
GyHKUMM OOHOM nepemeHHOH. VccnenoBanue GyHKLMHA C
MIOMOIIBK POM3BOJIHBIX U MOCTPOEHUE UX rPpadHKOB.
6 [IpakTuyeckoe 3aHaTHE Ne6. HacTHhiE NpPOHU3BOAHBIC ]
NEePBOro M BHICIIMX MOpsAKoB. [TonHui nuddepeHuran.
DKCTpeMyMbl GYHKLMH IBYX NEPEMEHHEIX.
7 [MpakTuueckoe  3anatue No7.  HeonpeneneHHBIH 2

uHTerpai. Mertoasl uHterpuposanus. @opmyna Hetotona-
JlefiOHULA.
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Homep Tembl . Tpyno-
R TemaTrka NpaKTUYECKUX 3aHATUH eMKOCTE
(ceMHHapoOB)

(Monyns) (uach)
Hrtoro 3a 1kypc 10
2Kypc

] [Tpaktuueckoe 3ansatue Ne8. .KommiexcHele dwucra. 1
JleficTBHS ¢ KOMIUIEKCHBIMH YHCJIaMH.

9 IMpaktuueckoe 3ansaTe Ne9. Meroasl  peleHHs )
nubdepeHIHaNbHbIX YpaBHEHUH.

10 [Tpaktuueckoe 3anatve NelQ. IlpusHaku cxXoauMOCTH
yucyioBbIX psaaoB. CreneHHble psaabl. O0JacTh CXOAUMOCTH 2
CTENEHHOro psija.

1 IIpaktuueckoe  3ansatue  Nell.  BapualmoHHoe 1
HCUMCIeHHe. 3a/1a4l ONTHMAJILHOIO yIpaBJICHU.

12 TIpakTuueckoe 3anarue Nel2. Muoxecrsa. JleficTeus ¢ I
MHOXecTBaMH. JIoruueckye onepanum.

13 IlpakTrueckoe 3aHATHE Nel3. Brruucienue 2
BeposTHOCTEN coObITHH. Ciy4alHble BEJIMUHHBI.

IIpaktuueckoe 3ansitie Nel4. CratuCTHUECKHE OLEHKH

14 napaMeTpoB paclpeiesieHUss U YUCIOBBIX XapaKTEPUCTHK 1

CIIyYalHbIX BEJIMUMH.
ITpaktuueckoe 3aHsatue NelS. CiyvaiiHele npoueccsl U

15 MX OCHOBHbIE XapaKTEPUCTHUKHU. MapKOBCKHE CllydaiHble 1
NpOIECChl ¢ AUCKPETHBIMU COCTOSIHUSAMHU M JIHCKPETHBIM
BpeMmeHeM (uenu Mapkosa).

Ilpaktnueckoe 3andarue Nel6. OcHoBHas 3agava

16 JMHEHHOro mnporpaMmupoBanus. ['papuuecknii meton ee 1
peueHMs.

Wroro 3a 2xypc 12
WToro no AMCUUILIKHE 22

5.5 JlaGopaTopHbIi IPAKTHKYM

JlaGopaTOpHbIi MPaKTHKYM YUEOHBIM MNIAHOM HE MPETYCMOTPEH.

5.6 CamocTosiTesibHan padora

Howmep Tembl Tpyno-
TV CIUTUIHBI Bubl caMOCTOATEIbHON paboThl €MKOCTb
(Monmyns) (dachl)
. 1 xypc
1 Ilpopaborka yueOHOro Marepuana 1O KOHCIEKTY, 30
yueOHOW 1 MeToanuecKoi qurepatype. [1, 2, 4].
2 IIpopaboTka yueOHOro Marepuasga IO KOHCIEKTY, 25
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Homep Tembl Tpyno-
JUCLMTUTAHBI Bupt camocTosTenbHO#M paboThl €MKOCTb
(Monyns) (uachl)
y4eOHOH M METOIMYECKOH JiuTepartype.[1, 2, 4].
3 IMpopabotka yueOHOro Marepuana IO KOHCIIEKTY, 25
y4eOHOMN M MeTOoInuecKol iuTeparype.[1, 2].
4 [TpopaboTka y4eOHOro MarepHana 10 KOHCIEKTY, 32
y4eOHO# 1 MeToAnuecKoi iuTeparype. [1, 2, 4].
5 [MpopabGoTka yueOHOro marepuana IO KOHCIIEKTY, 40
y4eOHO# U MeToAn4eCcKOH nuTepaType.[1, 2, 4].
6 [MpopaboTka yueOHOro marepuvana IO KOHCIEKTY, 12
yueOHOM U MeToAuYeCKo# uTepaType.[1, 2].
7 [MpopaboTka y4€eOHOro Marepuana MO KOHCIIEKTY, 25
y4eOHO#M U MeToAn4ecko# autepatype. [1, 2, 4].
Uroro 3a 1kypc 189
2KypcC
8 IMpopaboTka yueOHOro Marepuana IO KOHCIIEKTY, 20
yueOHOM U MeToAn4ecKol JauTepartype. [1, 3].
9 IMpopabGotka yueOHOro Marepuana IO KOHCIIEKTY, 40
yueOHOM 1 MeToAHYecKO# auTepaType.[1, 3, 4].
10 [Ipopabotka yueOHOro Marepuana MO KOHCIEKTY, 40
yueGHOM H MeToAuYecKo# nuTeparype. [1, 3, 4].
11 [MpopaboTka ydeOHOro MarepHana IO KOHCIEKTY, 20
yueOHO# U MeToauYecKoi nureparype. [7].
12 [MpopaboTka yueOHOro Marepuana IO KOHCIIEKTY, 20
yueOHO# 1 MeToaH4eCKOH nuTepatype. [1, 4].
13 [TpopaboTka yueOHOro Matepualla IO KOHCIIEKTY, 45
yueOHOM 1 MeToAHueCcKoH nuTepatype.[1, 3, 4].
14 [MpopaGotka yueOHOro marepuana IO KOHCIIEKTY, 36
y4eOHOH 1 METOIMYECKOM JuTepaType. [3, 4, 8, 9].
15 [Tpopabotka y4eOHOro Marepuana MO KOHCIIEKTY, 36
yueOHOW U MeToAHYECKO# uTepartype.[8].
16 [TpopaboTka y4eOHOro MarepHasa TI0 KOHCIIEKTY, 36
y4eOHOM 1 METOAMYeCKOH TuTepaType. [2-11].
Uroro 3a 2 Kypc 293
Utoro no JUCLHMIUIMHE: 482
5.7 KypcoBble paboThbl
KypcoBble paboThl y4eOHBIM MJIaHOM He NPENYyCMOTPEHBI.
6 YueOHo-MeTOAHMYECKOE H HH(popManHOHHOE obecneyeHHne

AMCUMNAHHBI (MOYJIf)
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a) OCHOBHas JIUTEpaTypa:

1 MMuceMennslil, JI.T. KoHcmekT Jekumii no BbicuieH MaTeMaTHKe:
noanblii kype [Tekcr]/JI.T. [Tucemennsiit.  11-e m3g. —M.: Aiipuc-mpecc,
2013. - 608 c. -ISBN 978-5-8112-4867-7 Kon-Bo 3x3. 128

2 Nanuko, [LE. Beicmiasi MaTeMaTHKa B ynpakHeHHSIX H 3aaadax. B 2-x
4. Y. 1 [Tekct]: Yuebroe nocobue ans Bysos/ILE. Jlanko u ap. — M.: Onuke,
2012. — 368 c. -ISBN 978-5-488-02448-9 Kon-Bo k3. 32

3 lanko, [1.E. Beicmiasi MaTeMaTHKa B ynpaxHeHHsX M 3aaa4ax. B 2-x
u. Y. 2 [Tekct]: Yuebnoe nocobue mns Byzos/ILE. anko u ap. — M.: Onuke,
2012. — 448 c. Kon-Bo 3k3. 14

4 Hazapos, AWM. Kypc maTemMaTHku Jsi HeMaTeMaTHYECKHX
crielHaJIbHOCTell W Hanpabjenuii GakajaBpuaTa [DnexTpoHHBIH pecypc] :
yue6.nmocobue / AWM. Hazapos, M.A. HazapoB. — OnextpoH.naH. — CaHKT-
[Metepbypr : Jlanb, 2011. — 576 c. ISBN 978-5-8114-1199-3— PexxuM poctyna:
https://e.lanbook.com/book/1797, cBoGonHslit (nata obpauienus 11.05.2017).

0) monoMHUTENbHAS TUTEpaTypa:

5 CnpaBoYyHMK MO MaTeMaTHKe A OGakajaBpoB [DJIEeKTPOHHBIH
pecypc]: yueb.mocobue / A.XO. Buosun [u ap.]. — Dnexrpon.naH. — CaHKT-
[TetepOypr : Jlaub, 2014. — 80 c. ISBN 978-5-8114-1596-0 — Pexxum noctymna:
https://e.lanbook.com/book/51722, ceo6oaHslit (nata obpamenus 11.05.2017).

6 MartemaTuka: Tabauma ocHOBHbLIX THNOB AH(PdepeHIHATbHBIX
ypaBHEeHMii ¥ METOAOB HX pemieHus. MeToauyeckue yKazaHus AJs CTyACHTOB
BCeX CHelHalibHOCTe OuHOM (QopMbl 00yueHUs [3MeKTpoHHbIH pecypc] yyeOHo-
MmeToauueckoe nmocodue / I'.B. Adanacwesa. CI16: 'YI'A, 2011,-26 ¢c. ISBN
orcytcTByeT. Kon-Bo 3k3. 175

7 AbnpaxmanoB, B.I. DjemMeHTbl BapHallHOHHOIO HCYMCJIECHMS H
onTUMaJIbHOro ynpasJjieHusi. Teopus, 3aaa4d, HHAMBHAYya/IbHbIe 3aJaHHA
[DnexTponnsiit pecype] : yueb.mocobue / B.I. A6apaxmanos, A.B. Pabuyk. —
Onextpon.naH. — Caunkt-IletepOypr : Jlans, 2014. 112 c. ISBN978-5-8114-
1630-1— Pexxum noctyna: https://e.lanbook.com/book/45675, ceoboanbl# (1ata
obpamenus 11.05.2017).

8 Xpyuiesa, 1.B. OcHOBBI MaTeMaTH4eCKOH CTaTMCTHKM H TEOPHH
cjyuaiiHbIX mnpoueccoB [JnexTpoHHBIH pecypc] : yueb.mocobue / H.B.
Xpymesa, B.M. Llep6akos, [.C. JleBaHoBa. — OJnekTtpoH.JaH. — CaHKT-
[Tetepbypr : Jlanb, 2009. 336 c. ISBN 978-5-8114-0914-3 — Pexum
moctyma: https://e.lanbook.com/book/426, cBoGoxaHblii (naTta obOpauieHus

11.05.2017).
9 lNonsiuckuit, B.A. Matemartnka [Texkct]:MeToauueckue yKa3aHMf MO
H3Y4EeHHIO pa3aenaa «JJIeMEeHTbI MaTeMaTH4eCKOMH

craTucTukn» / B.A. [onguckuit, E.B. Mockanesa — CI16: 'YT'A, 2017, - 48 ¢c. -
ISBN otcytctByer. Kon-Bo 3x3.270
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B) nepedeHb pecypcoB HHGMOPMAUHOIIIO-TEJEKOMMYHHKAUHOHHOH
cetH «MUHTEepHET:

10 DaexTponHnas 6ubanorexa HayuHbix myoaukannii «eLIBRARY.RU»
[Dnextponnslit pecypc] Pexum moctyna: http://elibrary.ru/, cBoboansiii (nata
obpamenus 11.05.2017).

11 DaekTponHo-0uGJHOTeUHass  cHCcTeMa  M3JaTe/ibcTBa  «JIaHb»
[Qnextponnsiii pecypc]  Pexum poctyna: http://e.lanbook.com/, cBoGoaHbI#
(mata obpauienus 11.05.2017).

7 MaTepuajbHO-TeXHHYECKoe o0ecneyeHue TMCUHIIHHDI

Ayaurtopus ¢ npoektopoM (aya. 411).

DnekTpoHHas 6ubnuoreka kagpenpsl Ne 4.

HHpopMalMoHHO-CIIpaBoYHbIe U MaTepUalbHble peCcypchl OHOIHOTEKH
CIioI'Y I'A.

Microsoft Windows Office Standard 2007.

Kaspersky Anti-Virus Suite qng WKS u FS.

8 O6pa3oBare/ibHbie H HHPOPMAIIHOHHBLIE TEXHOJIOTHH

B pamkax H3y4eHMs JUCUMIIMHBI «MareMaTukay  HUCMONB3YIOTCH
cneayrouide obOpa3oBaTelibHble TEXHONOIMH: JIEKLUMH, MHTEpPaKTUBHBIC JICKLMH,
NpaKTUYECKHE 3aHATHS, CaMOCTOSTeNbHas paboTa CTyAEHTOB.

Jlekuus OCHOBHasg (opMa cHCTEeMaTUYeCcKOro, IOCJIEA0BATENbHOTO
YCTHOTO H3JI0XKEHHUA ydyeOHOro maTepuana. TpaiWUMOHHas JieKUus COCTaBIAeT
OCHOBY TeOpeTH4ecKoro oOy4deHHs B paMKax IHCLHMIUIMHBI ¥ HalpaBieHa Ha
CHCTEMAaTU3UPOBAHHOE U3JIOXKeHHe (HyHIaMEHTAbHBIX OCHOB Hay4HBIX 3HaHWH.
Ha nexuuu KOHLUEHTpUPYETCS BHUMaHUE OOydalomuxcsi Ha Haubojiee BaXKHBIX
BOMpOCaxX H3y4aeMOM TeMbl, CTUMYJIUPYETCS HUX aKTHBHAs MO3HaBaTeNbHas
JeSITeNIbHOCTD.

VHTepakTUBHBIE JIEKUMH TMpPOBOAATCS B (opMe MPOONEMHBIX JEKLHH,
HAYMHAIOUIMECS € ITIOCTAHOBKM TMpPOOJEMBI, KOTOPYIO HEOOXOAMMO pELIUTH B
NpOLIECCE H3NOXKEHHUS MaTepuana B Xoie AUCKyccuu. MIHTepaKTuBHbBIE JIEKLMH
IPOBOASATCS 110 BCceM TeMaMB o0HIeM KonudecTse 18 yacos.

Tak e MHTEPaKTHBHBIMH SBISIOTCS TMpaKTHYeCKHe 3aHATUS B (opme
MeToJa pa3BHUBalollelics Koomepauuu (pelleHue 3agady B rpymmax ¢
NocNeyIOIMM 00CYXIEHUEM), KOTOpble MPOBOAATCAB 0OMIEM KonuuecTBe 22
yaca. llenp mnpakTH4YecKUX 3aHATHH 3aKpEeNUTh TEOpETHYECKUE 3HaHH4,
noay4yeHHble 00YJalOMIMMUCS Ha JIEKUUSX U B pe3y/lbTaTe CaMOCTOSTEIbHOTO
U3y4eHHUs] COOTBETCTBYIOLIMX pa3fiesioB PEKOMEHIYEMOM NUTEpaTyphl, a TaKxke
npuoGpecTd MpakTHYeCKWe HABBIKM pelleHus 3agad. Ilpakruueckue 3aHATHS
npeaHa3HayeHbl ans Goyiee rmyOOKOro OCBOCHMS W aHallM3a TEM, H3y4daeMbIX B
paMKaxX JaHHOW AWCLUMIUIMHBI, a TaK)Xe BBIPAOOTKHM HEOOXOAMMBIX yMEHWH U
HaBbIKOB. I'1aBHON LIENBIO MPAKTHYECKOr0 3aHSTHS ABIAETCS WHIAMBUAYalIbHas
paboTa Kaxaoro oOydaroulerocs, HampaslieHHas Ha (QOpMUpOBaHME Yy HeEro
KOMITETEHLIWH, OTIpe/ieIeHHBIX B paMKax AUCUUILUIMHBI «MaTemMaTHKay.
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CamocTosTtenpHas paboTa CTyJeHTa SBISETCH COCTABHOM 4acThio yueGHOM
paGotel. Ee  OCHOBHOW  1menblo  ABifeTCs  (OPMUpOBaHHE  HaBBIKA
CaMOCTOATENBHOr0  MpHOOpeTeHHUss 3HAHMH 110 HEKOTOPBIM  BONpOCaM
TEOPETHUYECKOr0 Kypca, 3akperieHMe W yriaybneHue IONyuyeHHBIX 3HaHUM,
oTpabOTKa HABHIKOB HCIOJIb30BAHUS MAaTEMAaTHUECKHUX METOJOB Ul pELICHHS
MPUKIAAHBIX W TMPakTHYeCKHX  3ajau, caMocTosTenbHas paGora  co
CIIpAaBOYHHMKAMH, [EPUOAMYECKUMHM  H3JaHUSAMM M Hay4HO-TIOIYJsApHOU
JIMTEPATYPOH, B TOM UHKCIIE HAXOASLIMMHUCS B INI00ANBHBIX KOMIBIOTEPHBIX CETAX.
B nmpouecce caMoCTOSTeNbHOW pabOTBl CTYAEHT MNpHOOPETAET HAaBBIKH
CaMOOpraHMU3aMi, CaMOKOHTPOJIS, CaMOYIPABJIEHHS W CTAaHOBUTCA aKTHUBHBIM
CaMOCTOATENIBHBIM CYOBEKTOM yueOHOH JesTenbHOCTH.KOHTPOIb BBINOJIHEHUS
3a/aHUH, BHIHOCHMBIX HA  CaMOCTOSATENbHYIO  paboTy, OCYULIECTBISET
MIpenoiaBaTeb.

OnHoit u3 (GOpPM PYKOBOJCTBa CaMOCTOSATENIbHOH paboTOH CTYIEHTOB U
OKa3aHWs WM T[IOMOIIM B OCBOEHHMHM Y4eOHOro Marepuaia SBJISIOTCS
KOHCYJbTaMU. Ha KOHCYyNbTamusXx MOBTOPHO pPacCMaTPUBAIOTCS BOMPOCHI, Ha
KOTOPhIX OasupyeTcs u3yuyaemasl IMCLMUIUIMHA, M KOTOPBIE IO pe3yJibTaram
KOHTPOJIS He JOCTaTOYHO YCBOEHBI.

9 dona OLEHOYHBIX CpeAcTB sl NPOBEJEHHS TeKYUero KOHTpPOJIst
yCneBaeMOCTH M MNPOMEXYTOYHOH aTTecTaAllMH MO HTOraM OCBOCHHUS
AWCHHNJIHHDI

9.1 baanbHO-peTHHrOBasi OLleHKAa TEKYIIEro KOHTPOJs YCIeBaeMOCTH
¥ 3HAHHH CTYJEHTOB

Tema / Bua yueOHBIX 3aHATHH (OLIEHOUHBIX KonunuecTtBo Cpok [Ipu-
3aJIaHU ),[TO3BOJIAIONINX CTYAEHTY 6anoB KOHTpOJs | Me4a-
NPOJEMOHCTPUPOBATH JOCTUIHY THIH (MOpSAKOB | HHE
ypOBeHb C(HOPMHUPOBAHHOCTH KOMITETEHLIMIH Bl HOMED
Munu- | Makcu- HeJlenu ¢
MallbHOE| MaJlbHOE Hauana
3HaueHMe| 3HaYEHUE | CeMecTpa)
1 xypc
AyJIMTOpHBIE 3aHATHUS
Jlexuus Ne 1 1 2
[TpakTuueckoe 3ansTue Ne 1 2 3
CaMocTosTebpHas paboTta CTyA€HTOB 4 5
Jlexuus Ne 2 1 2
[Tpaktuueckoe 3aHsaTue Ne 2 2 3
CaMocTtosTenpHas paboTa CTYJIEHTOB 4 5
Jlexuus Ne 3 1 2
[TpakTnueckoe 3aHaTue Ne 3 2 3
CamocrosTenpHas paboTa CTyJJ€HTOB 3 5
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Tema / Bu yueOHBIX 3aHATHH (OLEHOYHBIX KonugecTso Cpox Ipu-
3aJaHU# ),[TO3BOJISIFOLIUX CTYAEHTY 0asnoB KOHTpOJISI | Meva-
MPOIEMOHCTPHPOBAThL JOCTHIHYThIH (nopsiakoB | HHE
ypoBeHb CHOPMHUPOBAHHOCTH KOMITETEHIIMA bl HOMED
MuHu- | Makcu- HeJlelu C
ManbHOE| MajlbHOE Hayana
3HaueHHe| 3HaYCHHE | ceMecTpa)
Jlexius Ne 4 1 2
IIpakTudeckoe 3aHsTHE Ne 4 2 3
CamocTosTesbHas paboTa CTYJEHTOB 4 5
Jlexuus Ne 5 1 2
[TpakTuuyeckoe 3aHsaTue Ne 5 2 3
CamocTosTensHas paboTa CTyI€HTOB 4 5
Jlexuus Ne 6 1 2
ITpakTuyeckoe 3aHsaTHE Ne 6 2 3
CamocTosTenbHas paboTta CTyACHTOB 1 5
Jlexupu Ne 7 | 2
TIpakTuueckoe 3aHaTHE No 7 2 3
CamocTosiTenbHas paboTa CTYJEHTOB 4 5
HToro rno o6s13aTeNbHBIM BUJaM 3aHATHH 45 70
JK3ameH 15 30
Wtoro no nuCUMIIIMHE 60 100
[TpeMuanbHbie BUABI AEATENBHOCTH (15
ydeTa IpH ONpeeIeHHH PEHTHHTa)
CBoeBpeMEHHOE BBINIOJIHEHHE 3a/1aHHH 5
VTOro J10MONTHUTENIBHO NTPEMHAIBHBIX 5
0aJnoB
Bcero nmo aucuuruinHe (1)1 peidTHHra) 60 105

TepeBos 6aisioB GalIbHO-PEHTHHIOBOH CHCTEMBI B OLIEHKY 110 5-TH OallIbHOH
«aKaJeMHUYECKON» IIIKaje

KonuuectBo 6amioB no bPC OueHka (110 «aKageMHIECKON) 1IKaJe)
90 u 6ounee 5 — «OTIIHYHO»
75 + 89 4 — «XOpo1o»
60 + 74 3 — «yJOBJIETBOPUTEILHO»
meHee 60 2 — «HEYIOBJIETBOPHTEILHO

2Kypc

AyIIPITOpHI)IC 3aHATHUA

CamMocrosTesibHas paboTa CTyAEHTOB

Jlexuus Ne 8 1 2 1
[TpakTuueckoe 3aHsaTHe Ne. 8 2 3 1
CamocrosiTenbHas paboTa CTYJE€HTOB 2 3
Jlexuus Ne 9 1 2 2-8
IpaxTryeckoe 3aHsaTre Ne 9 2 3 2-8
3 5
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Tema / Bua yueOHbIX 3aHATHH (OLIEHOYHBIX Konuuectso Cpok [Tpu-
3aIaHUi ),103BOJIAIOIIMX CTyAEHTY bannos KOHTpPOJsSl | MedYa-
TIPOIEMOHCTPHPOBATh JJOCTUTHYThIA (TIopsinkoB | HHE
ypOBeHb CHOPMUPOBAHHOCTH KOMITETEHLIUH bIA HOMEDP
Munu- | Makcu- HeJlellu ¢

MaJIbHOE| MaJIbHOE Hadana
3Ha4YeHHe| 3HaYeHHE | ceMecTpa)

Jlexuuu Ne 10 1 2 9-13

[TpakTuueckoe 3ansitue Ne 10 2 3 9-13

CaMocTosiTenbHas paboTta CTyJeHTOB 3 5

Jlexnus Ne 11 0 0 14

[MpakTrdeckoe 3aHsTHe Ne 11 1 1 14

CamocrosiTeNibHasi paboTa CTyAE€HTOB 1 1

Jlexnus Ne 12 1 2 1

[MpakTueckoe 3aHsTHe Ne 12 2 3 1

CamocrositenbHas paboTa CTyAEHTOB 3 4

Jlexnus Ne 13 ] 2 -

TpakTiueckue 3aHsTus Ne 13 2 3 2-12

CamocrosiTenbHas paboTa CTYJACHTOB 3 5

Jlexmus Ne 14 1 2 13-14

[TpakTuyeckoe 3aHsaTHe Ne 14 2 3 13-14

CaMocrosiTeNnbHas paboTa CTyAEHTOB 3 4

Jlexuus Ne 15 0 0 15

[TpaxTnueckoe 3ansitue Ne 15 1 2 15

CamocTrosiTenbHasi paboTa CTyACHTOB 1 1

Jlexus Ne 16 1 2 16-18

IIpaktuyeckoe 3aHsithe Ne 16 2 3 16-18

CamocTosaTtenbHas padoTa CTYACHTOB 3 4

Htoro rno o0s3aTeNbHBIM BUAAM 3aHSITUH 45 70

Dk3aMeH 15 30

HToro 1o aucuuriniie 60 100

[TpeMuansHble BUIBI ACSTENBHOCTH (AN

y4eTa MpH onpe/ielleHuH pedTHHra)

CBoeBpeMeHHOE BbINONIHEHHE 3aaHU# 5

Htoro nononHUTENbHO MpeMUANIBHBIX 5

OayinoB

Bcero 1o guciyrgge (Uisi peTHHIa) 60 105

TIMepeBo 6anos GaIbHO-PEUTHHIOBON CUCTEMBI B OLICHKY 110 5-TH OannpHON
«aKaieMUYeCKOW) LIKaje

~ Konunuectso 6annos no bPC Orerka (10 «aKaJeMHU4ecKoi» IKaje)
90 u Gonee 5 — «OTTUYHON»
75 + 89 4 — «xopouo»
60 - 74 3 — «y1OBJIETBOPUTENILHO




TeMma / Bu yueOHBIX 3aHATHH (OLEHOYHBIX Komnunuectso Cpox [Ipu-
3a]IaHu#1 ),[TO3BOJISIOILUX CTYAEHTY 6amioB KOHTpOJIS | Meva-
NPOJEMOHCTPUPOBATh JOCTUTHY ThIN (mopsinkoB | HHE
ypoBeHb C(OPMUPOBAHHOCTH KOMIIETEHLHI BI HOMED
Muuu- | Makcu- HeJleJIu C
MajibHOE | MaJIbHOE Havajia
3HaUYEeHUE 3HAYEHHE | ceMecTpa)
menee 60 | 2 — «HEYJOBJIETBOPHTEILHOY

9.2 Meroanueckue PeKOMEHAAIMH 1O MNPOBEICHHI0 MNpoLeaypbl
OLECHHBAHHUSA 3HAHHI, YMeHHIl W HABBIKOB H (MJM) ONbITa AEATEILHOCTH,
XapaKTepPH3YIOIHX ITaNbl GOPMHPOBAHHSA KOMNETEHIHH

MeToauka BbIcTaB/IeHHs 0217108,

Ha nepBoM 3aHATHH KaXI0r0 CEMECTpa Npernoaasarte/ib JOBOJUT 10 CBECHHUA
oOyuarolmxcs rpaduK TEKyLIEro KOHTPOJIS OCBOEHHS AMCLMIUIMHBI U KpUTCPHH
OLIEHKH 3HaHW TpH TEKyIIeM KOHTpOJIE YCIIEBAEMOCTH, a TAK)KE CPOKU U YCJIOBHSA
NPOMEXXYTOYHOH aTTeCTalllH. ‘

B  npouecce  mpenojaBaHWs ~— OUCLMIUIMHBL  «MareMaTuka» IS
IIPOMEXXYTOYHOTO KOHTPOJIS 00YHAIOIIMXCA UCTIONB3YOTCS CEAYIOIME HOpMBI:

- OIIEHKA pelIeHHs TUIIOBbIX 3371a4 Ha MTPaKTUUYECKUX 3aHATHAX;

- OIIEHKA BBIMOJIHEHHBIX KOHTPOJIbHBIX 3aJaHHH.

[TucbeMeHHBIH ONMpoc Mo MeToAaM pelleHHs TUIOBBbIX 3aJa4 HarpaBjIeH Ha
KOHTpOJIb 3HAHUI METOJIOB pEMICHHUs 3a/la4 U YMEHUs HCITI0JIb30BaTh H3yUeHHbBIE
METOlsl NpH pelieHud 3azad. KpHTepuu OLIEHKH IHCBMEHHOro orpoca I1o
METOJaM pelleHWs TUIMOBBIX 3adad: 3@ 3a4a4y, BHINOJHEHHYIO BEpHO,
BBICTaB/IgeTCs 2 Gamia; eciid gonylleHa HeOosblas omKnOKa UIM BEPHO pellieHa
GonplIas 4acTh 3aJaHKs, HO PElIEHHe He JOBEEHO 10 KOHLA, TO BhICTaBsgeTcs 1
Oasur; eciik JomyllleHa rpybas ommbka MM pelieHUe NTPaKTHYECKH OTCYTCTBYET,
To BeicTaBisiercs O 6asos.

JucKyccur MNpoBOAATCS B Tpolecce NpobieMHbIX Jekuui. Jluckyccus
of0ecrieynBaeT aKTHBHOE BK/IIOYEHHUE YYallUXCd B IIOUCK HCTHHBI, CO3AACT
YCJIOBHS JUIsi OTKPBITOTO BBIP@XXEHHS] MMM CBOMX MBICJIEH, NO3ULMHA, OTHOLICHUH
Kk oOcyxaaeMoit TeMed obnazaeT ocoOOH BO3MOXHOCTBIO BO3NEHCTBUS Ha
YCTaHOBKH €€ Y4aCTHUKOB B ITPOLECCE TPYNIIOBOr0 B3aUMOAEHCTBHS.

[lo wWroraM OCBOEHHS JUCHUIUIMHBI «MaTeMaTuka»  IPOBOOUTCS
NPOMEXYTOUHAas arTecTaiusi obydarolinxcs B Qopme dk3ameHa (HalepBOMH
BTOpOMKypcax). Kaxpas  npomexyTodHas  aTTecTalus  INpEAnoJiaraeTt
IUCHMEHHBIH OTBET CTYJEHTa Mo OWjieTaM Ha TEOPETHYECKHUE U TPAKTHYECKHE
BOIPOCHI U3 MEpPEYHSI.

DK3aMeH HMeeT LeJbI0 IPOBEPUTh M OLEHUTH YPOBEHB ITOJYYEHHBIX
CTyIleHTaMH 3HaHWH, YMEHHE NMPUMEHATh UX K PEUICHHIO NPaKTHYEeCKUX 3anady,
OBJIaJIEHHE TIPAKTHYECKUMHU HaBBIKaMH B oO0beMe TpeOoBaHUI 00pa3oBaTeIbHOM
NporpaMMbl Ha MPOMEXYTOUYHOM 3Tane GOpMHUPOBAHUS KOMITETEHUHW .
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DK3aMeH NPOBOJUTCS B TMCHMEHHOHN (opMe B oObeMe MaTepuana paboueit
NpOrpaMMB! JMCLIMIIUHBI, U3Y4E€HHOTO CTYACHTaMH Ha MIEPBOM U BTOPOM Kypcax
COOTBETCTBeHHO. [lepedeHb BOMPOCOB M 3ajay, BBLIHOCHMBIX Ha JK3aMEH,
006CYKAIOTCS Ha 3aceAaHuM KaQeaphl U yTBEPKIAIOTCS 3aBELYIOIIUM Kadeapoi.

Hroropast olieHKa 3a K3aMeH orpefensercs CyMMoil 6ainoB, HaOpaHHBIX
00y4aroIuMcs B TeUEHUE CeMeCTpa, U 0amos, MOMyYEHHBIX BO BpeMs 9K3aMeHa.
ITepeBo 6annoB B OLIEHKY 110 «aKaJeMU4eCKOi» IIKane, npeacTasiied B 1. 9.1.

9.3 TeMbl KYpPCOBBIX paGoT (MPOEKTOB) N0 AHCUHIJIHHE

Hanucanue KypcoBbIX paboT (IPOEKTOB) yUeOHBIM ILJIaHOM HE IIPeayCMOTPEHO.

9.4 KouTposibHble BONPOCHI [Jif TPOBEJEHHS BXOJAHOr0 KOHTpOJH
OCTATOYHBLIX 3HAHHH MO OGecneYHBAIOIHM AHCIHIIHHAM (MOIYsIM)

JlucuMnauHa yuTaeTes ¢ NepBoro Kypca.

9.5 Onucanue NoKa3aTeJieil M KpUTepPHEB OLIEHHBAHUA KOMNETEH NI Ha
pa3JMYHBIX YTANnax ux (POpMHPOBAHHS, ONIMCAHHE IIKAJI OLlEHHBAHHSA

Onucanue
Kpurepun [lokazarenu LIKaJTBI
OlICeHUBaHHUS
BrajieHueM KyJIbTypoil MbIULICHHS, CTOCOOHOCThIO GopMynupoBarh NoHaTus U | Llkana
CYXJIEHHs, MHAYKTHBHbIE H IeAYKTHBHbIE yMo3akmoueHus (OK-4); OlIEHHBaHUS
3narTn: OnuchIBa€T TMOHATHA MarTeMaTH4YECKOro  aHaju3a, | - OAHa U3
— OCHOBHBIE pacro3HaeT [Ulsi BbIpaXKEHHH BHIbI HEONPENEICHHOCTEH, | CaMBbIX
OHSTHS U ycTaHaB/IMBaeT kiaccHbukauuio (yHKIMH, OMMCBHIBAET | BAXHBIX
METOJbI reoMeTPHYECKHX CMbICI TIOHSTHH IHuddepeHIHaNTBLHOTO U | COCTaBJISION]
MHTErPAILHOTO  HCYHCJIEHHH, COOTHOCHT — pe3yibTaT | X y4eOHOro
MaTeMaTU4eCKOTO | ccnenopanns Gynkuun ¢ rpadukoM GyHKIMH, OTIHYaET | pouecca.
aHaJm3a, MeTOAbI HccnenoBaHus (QYHKIMH OnHoM H  AByX | Tak kKak B
JIMHEHHOU NiepeMEHHBIX, IEPEYHCIeT METOAbI HHTErpHpoBaHus M | Guiere 3
anre6psl, 0060CHOBBIBACT BEIOOp MPUMEHIEMOTO MeToAa | BOMpoca,
BEKTOPHO# HHTETPHPOBaHHSL. o KaXJIbIH
anre6pe, OnucbiBaeT MOHATHSA JIHHEHHON anreOpbl, COOTHOCHT | OLICHHBAETCH
. METONbI pElleHHS CHCTEM JIMHEHHBIX anrcOGpanyeckux | B 10 6awios.
AHAIMTUIECKOM YpPaBHEHHH € pa3MEPHOCTBIO CHCTEMBI, 00ocHOBBbIBaeT | OTBETHI Ha
reomMeTpuy, COBMECTHOCTE CHCTEM JIMHEHHBIX  anreGpandecKHX | BOMPOCHI
JUCKPETHOM ypaBHEHHH U KOJIMYECTBO €€ PELICHUM. 6useTa ore-
MAaTEMaTUKH, OnuceiBaeT MOHATHS BEKTOPHOH aireOpbl, OMUCHIBACT | HUBAIOTCSH
JNEACTBHS, MPOBOJUMBIE Hall BEKTOpaMH, | CJIEAYIOLIUM
HHTEPIPETHPYET pe3yIbTaThl 3TUX AeHCTBHUI. obpa3zom:
OnuchiBaeT IMOHATHS AHAIMTHYECKOM reoMetpuy, | -1 6anr:
UaeHTHQHUIHUpYET BHABI YpaBHEHHH IMpsMOM  Ha | OTCYTCTBHE
TUIOCKOCTH, HIACHTHOHIMPYET BHABI KPHBBIX BTOPOro | MPOJACMOH-
MOpSNKa, YCTAHABIMBAET B3aHMHOE PACMOJOXKEHHE | CTPHPO-
TOYEK, BEKTOPOB, [IJIOCKOCTEH W MPSIMBIX B IPOCTPAHCTBE. | BaHHBIX
OnuchIBaeT  MOHSATHS  JUCKPETHOM  MarcMaTHKH, | 3HAHHH K
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Onucanue

Kpurepun [loka3zarenu IIKaJIbl
OIlEHMBaHUA
NepeyncIseT THIb MHOXECTB, OTJMYaeT JIOrMYeCKHe | KOMIIETEH-
ofepamnuH. nuii B
3HaTh: OnuchiBaeT TMOHATHS Teopud JauddepeHIMabHbIX | paMKaX
— OCHOBHBIE YpaBHEHHH ¥ YpaBHEHMH MaTeMaTH4YeCKOH (HU3MKY, obpa3oBa-
HOHSTHS U nepeunciiser THIBl AUGQepeHINaNbHbIX YPaBHEHUN M | TEJILHOTO
METO/IbI TEOPHH METOJbl ~ MX  pELIEHHH, OGOCHOBBIB?G:T BBIOOD | CTaHapTa
NPUMEHSEMOTO METO/Ia PEIlICHUs YpaBHEHUH. (uer oTBETA
nn(b(pepeHuHaHILH Ha BOTIPOC)
bIX YPAaBHEHHH H WM OTKa3 OT
ypaBHEHUH OTBETa;
MaTeMaTHYECKON -2 banna.
bU3UKY; HeT
3HaTh: OnucpIBaeT MOHATHS TeopuH (YHKIUHM KOMILIEKCHOTO YAOBJIETBO-
— OCHOBHbIE [IEPEMEHHOTO, TMEepeurcseT CnocoObl MPEACTaBACHUS PUTEILHOTO
OHSTHS U KOMILJIEKCHOTO  4YHCJa,  OIHCHIBAET JEUCTBHS, E(T)';;Toacﬁa
METOIbI TEOPHH np(()monnmme Ha/l KOMITJIEKCHBIMH UHCJIaMH. ) JleMOHC,’I‘pa-
. [UCHIBAET TOHATHA TEOPUH  BEPOATHOCTEH H
bynKumi MaTeMaTHYeCKOM CTAaTHCTHKH, Iepeducnser (opMyJibl uusgpar-
KOMILJICKCHOTO pacueTa BEpOATHOCTEH COOBITHI, 0GOCHOBBIBAET BBIOOP MCHTAPHBIX
TIEPEMEHHOTO, npuMenseMoit GOpPMYJBl, OTIHYAET JUCKPETHBIE H SHaHHA B
TEOPHH HEMpepbIBHBIE  CllydaiiHble  BEJIMYUHBI,  OMHCHIBAET ggM::».a:Ba-
BEpOSTHOCTEH U CrocoObl  MpeJCTaBICHUS cnyqaﬁrimx BEJINYMH, Tefll)LHOI‘O
. | mepedHCiIseT XapaKTEPUCTHKH CHYYalHBIX BEJMYMH,
MaTeMaTHHECKOM OOBACHSAET UX F€OMET 7 CTaH/apra,
PUYECKH CMBICJI, OTJIMUAET 3aKOHbI
CTaTUCTHKH, pacrpejeneHis  ciaydafiHBIX  BEJMYMH,  OMHCHIBA€T HEHaHHC
TeOpHuHn METOABl ONEHKH MapaMeTpOB M XapaKTEPUCTHK JIEKIIMOHHOTO
Ciy4arHbIX ClIy4alHBIX BEJHYHH. Marepuaa;
TIPOLIECCOB, OnuchIBaeT MMOHSATHS TEOPHH cnyqafmmx HIPOIIECCOB, ;{3; f‘)’ljg’o‘gﬂe_
BAPHALIMOHHOTO MEpeunCseT XapaKTEPUCTHKM CHy4aliHbIX MPOLECCOB, | - = -
ONHUCHIBAET  CHOCOOBI  IPEJACTaBIEHUS  CAy4alHbIX p
HUCUYMUCIIEHUSA U —— HOT'O OTBETA
ONTHMaJILHOTO OnuchIBaeT TMOHATHS BapHallMOHHOIO HCUHCJIEHHS M Ha BOTIpOC,
ynpaBJjcHuUs, ONTHMAILHOTO YIPaBJIEHHU. MHOTO
JIMHENHOTO OnuchIBaeT NOHATHA JTUHEHHOTO MPOrPaMMHPOBaHHUS. HaBOALIHX
porpaMMHpOBaH BOTIPOCOR,
ki
3HaTh: OnuUCBLIBAET aNrOPUTMbl METOJOB PEIUEHHS CHCTEM | oCHOBHBIM
— OCHOBHbIC JIMHEMHBIX anreOpanvyecKuX YpaBHEHUH, HOIOKEHUIM
AT OPUTMBI OMHCBIBAET AJITOPUTM HCC/EJI0BaHUA QYHKIMI OJHOM U | ponpoca,
TUTIOBBIX JBYX [I€PEMEHHBIX, HE3HAHME
THCICHHBIX OTIHCBIBAET ANTOPUTMBI NPUONIDKEHHOTO BBIYMCIEHHS | eKIIMOHHOTO
3HaYeHUH GYHKIMIA OJHOH U JBYX MEPEMEHHBIX, MaTepHaa;
MCTOAOB OMUCBHIBAET AIrOPUTM MPUOIMIKEHHOTO BBIMUCIEHUS | -4 fanna:
pelieHus OTIpe/IeSIEHHOTO HHTETpalla, OTBET
MaTeMaTHYEeCKHX OMMCHIBAET ANTOPUTM HCCIIEJ0OBaHUs YHCIOBBIX M | yjoBNIeTRO-
3amau; (GyHKIHOHANILHBIX PSAAOB HA CXOAUMOCTB, PUTENBHBIIA,
OIHCHIBAET aIrOPUTM TIPHMEHEHHS CTENEHHBIX PSJIOB K | orienuBaeTcs

Ip HOJIMKEHHBIM BBIYMCIIEHUSM,
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Onucanue

Kputepuu [Tokazarenu IIKAJIBI
OLICHUBaHU4
ONMCHLIBAET aNnroput™ oOpaboTKHM CTATHCTHYECKHMX | KaK MUHH-
JNaHHBIX. ManbHOHE00
3HaTh: OnuceIBaeT METO/Abl BHIYHCIICHUS ONPENCIUTENEH, X0-1IUMBIE
METObI ONKCHIBAET METOABI PEHIEHHS CHUCTEM JIMHCHHBIX | 3HAHHA 1O
pelLeHUs asyirebpanyeckiuX ypaBHEHHH, ) BOIpOCY,
(YHKLHOHATBHDI [EPEUNCIIAET METO/Ibl PACKPBITHA HEONPEAETCHHOCTEH pHU 3TOM
npu BBIUHCIIEHUH npeaenos GyHKUUHA U | [ToKa3aHo
XH [OCNIC10BATENLHOCTEH, xoTa Obl
BBIYMCIIATEIBHBIX |  cOoOTHOCHT 3HAYEHHS MPOU3BOAHBIX GYHKUMM C | MUHHUMAb-
3ajad. noBe/leHHeM rpaduxa GyHKUMH, HOE 3HaHHE
nepeuyncaser Metoasl AubdepeHuHpoBaHu QyHKUMH | BCEX
OJTHOM U IBYX NIEPEMEHHBIX, pasaenos
TIEPEYHCIIACT METO bl UHTErPUPOBAHNSA (PYHKLWH, Bompoca B
ONHUCHIBAET METOAbl pelleHus auddepeHIUalbHBIX | Tpeacnax
ypaBHEHHH HEPBOTO U BBLICHIMX MOPSA/IKOB, JIEKLIMOHHOT O
nepeyrcseT NPU3HAKU CXOAMMOCTH YHCIIOBLIX PAA0B, | MaTepHala.
IEPEYHCNIET METO/bl BBIYHCICHHSA  BEPOATHOCTEH Hpu aToM
coObITHH, CTYAEHTOM
OMHCBIBAET METOJbl BBIYUCIEHHUA W OLEHHBaHHUA | ACMOHCTpH-
TapaMeTPOB CJIyYaiHbIX BETHYMH. pyercsagoc-
Ymern: Pemaer  cHMcTeMpl  JMHelHBIX  anrebpauueckux | TATOUHBIA
MIPUMEHATD YpaBHEHUH, BBIYHMCIIACT ONTPCACTUTCIIH, 0b6beM
MaTeMaTHYeCKHe Hcnonrsyer MeTo/Ibl BEKTOPHOM anrebpbl s pelieHus | 3HaHUH B
METOIbI TIPH 3aja4 aHAIMTHYECKOH IN'€OMETPHH, paMKax
TMpumensier Metoabl AuddepentuansHoro ueuucnenus | 0opasosa-
peLICHUH TpH HccleN0BaHUH QYHKIHH, TenLHOTO
THITOBBIX TTIpHMEHAET YHCIEHHbIE METOAB! A HPHOMIKEHHBIX | CTAHAAPTA,
Npo()eCCUOHANILH | BBIYHCICHHH, -5 6annos:
bIX 3aJa4, | Hcnonb3yeT noruyeckue onepauud INpH  PEHICHHH | OTBET
3aJlay TEOPHUH BEPOSTHOCTEH. YAOBJCTBO-
Baaaers: [Mpou3BoUT pacyeT napaMeTpoB H XapaKTEPHUCTHK PUTENTHHBIH,
HABBIKAMH | PEAIBHBIX MPOLECCOB METOJaMH TEOPUM BEPOATHOCTEH, | AOCTATOUHBIC
pelleHds  3aiay | TOPHH clyyalHBIX  HPOLECCOB, ~ MaTeMaTHYeCKOH (3)212:[5; B
CTaTHCTHUKH. _
1o TengH yuebHoi
BCPOSATHOCTEH, POrpaMMBI,
TCOpHH OpPHEHTHUPO-
CIIy4YalHbIX BaHHbIC HA
HpOU,CCCOB, BOCHIPOHU3BEC-
MareMaTH4eCKOM ACHHE;
HCTO0Jb30-
CTaTUCTHKH BaHUe
MNPAMECHHUTEJIBHO K HayuHOH
pPE€aJibHbIM (TexHH-
mpoLeccam. I yeckoi)
OO0naganyeM MaTeMaTHYECKOH M €CTECTBEHHOHAYYHOH KyJIbTYpOH KakK YaCTbiO TEPMHHO-
JIOTHH,

npodeccHoHanbHON U obleuenoBeueckoi KyabTypbl (OK-32);
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Onucanue

Kpurepuu [Tokazatenu IKAJIbI
OLICHUBaHUSA
3HaTh: ONuUCHIBAET JJIEMEHTBl MaTeMaTH4YeCKHX MojefeH | CTHAHUCTHU-
MPOCTEHIIHX CHCTEM. YeCcKH
MaTeMaTHYECKHE rpaMoTHOE,
MOJENH JIOTHYECKU
N NpaBUIbHOE
MPOCTENIINX HATTOKCHHE
CUCTEM H OTBETA Ha
MPOLIECCOB B BOMPOCHI,
€CTECTBO3HAHUH yMeHHe
U TEXHHKE, AcnaTe
3HaTB: [lepeuncnser MeToAbpl pellleHUs 3aday I Kaxaoro BBIBOJIBI,
— OCHOBHBIE paszena JUCIHMIIIHHEIL, 000OCHOBLIBAET BBIOOP ;if::”oe:
MaTeMaTHdeckye | MTPEMEHSEMOro MeTojla pellieH s 3aad. 0B TETBO-
METO/Ibl PELLIEHUSI pHTENBHBIH,
npo¢ecCHOHAIILH CTYIEHT
BIX 33/1a4; OpHEHTH-
3HaTh: OnNMCHLIBAET AITOPUTMbI METOOB pelleHus cucteM | PYCTCA B
— OCHOBHBIE NUHEHHBIX ajirebpanyecKux ypaBHEHHH, OCHOBHBIX
alIFOPUTMBI OMKCHIBAET AITOPUTM HMCCIIEIOBAaHUA GYHKIHUHA oHOM 1 | ACTICKTaxX
THHOBBIX JIBYX NEpPEeMEHHBIX, BoOIlpoca,
ONMHUCBLIBAET ANTOPHTMBI MPHOIMKEHHOrO BbiunCieHus | ACMOHCTPH-
HHCICHHBIX 3HaYeHUH QyHKIMHA OJHOM U IABYX MEPEMEHHBIX, PYET IOJIHBIC
METO0B OMMCHIBAET AITOPUTM TMPHUOMIKEHHOTO BbIUMCleHus | B CHCTEMA-
pelIeHus OlpeJeNcHHOro HHTEerpaa, TH3NPOBaH-
MaTeMaTUUYECKUX ONMCBLIBAET AQITOPUTM HCCIAEIOBAHHSA YHCIOBBHIX 1 | HBIC 3HAHUA
3a1au; (yHKLIMOHATIBHBIX PAJIOB HAa CXOAUMOCTb, B 061331"16
OMUCHIBAET AITOPUTM NPUMEHEHUS CTENEHHBIX PSAIOB K yuebHoi
npuOIMKEHHBIM BLIYMCIICHUSAM, [TpOrpaMMmel,
OMKCBHLIBAET AITOPUTM 0OPabOTKH CTATUCTHYECKHUX -1 6annos:
JIAaHHBIX. OTBET
YmeTh: Pemaer  CHCTEMbl  AMHEHHbIX  anreGpamueckux | XOPOLIMH, HO
— NPUMEHSTH yPaBHEHHUM, BHIYKCIIAET ONPEICTUTENH, CTYACHT
MaTeMATHYECKHE Vcnonb3yeT METOIb! BEKTOPHO# anreGphl Ans peineHus | ACMOHCTPH-
METOJIBI TIpU 3a7a4y aHAJTATHYECKOH reoMeTpuH, pyeTc“CTe_
[TpumenseT MeToanl AuddepeHIHATLHOrO HCUnCeHus | MaTU3Hpo
peHIeHuH NpY UCClieIOBAaHUU (YHKLINH, BaHHBIC,
THITOBBIX [TpuMenHsieT uuCIeHHble METOXB 178 MpHOMMKeHHDbIX | [IYOOKHE H
npodecCHOHANbH | BLIYUCIECHUI, NoNHbIC
BIX 33/1aY; Wcnonb3yeT JOTMYecCKHe ONEpaldH Mpu pelneHuy | SHAHHA 10
3a/1a4 TEOPHH BEPOSITHOCTEM. BCEM
Baaners: TIpoM3ROAMT pacyeT NapameTpoB H XapakTepucTuk | PA3ACIaM
HAaBBLIKAMH | PCATbHBIX MPOLECCOB METOJAMH TEOPHH BEPOATHOCTEH, y4ebHolH
pelleHus  3ajay | TEOPUH  CIy4aifHEIX — POUECCOB,  MATEMATH4ECKOH ggo:pe%"gt“"’
1o TeopHu CTATHCTHKH. Ba.ﬂI/II::b
BEPOSITHOCTEH, HaBOSLIHE
TEOpHU BONPOCH;
CIy4aHBIX -8 6annos:
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Onucanue

Kputepun [Tokaszarenu IIKAJIBI
OLICHUBAHHUS
MpoUCCCOB, OTBCT
MaTeMaTHIECKOH XOpOuIHi,
CTaTHCTUKU OTBCTOM
JIOCTATOYHO
MPUMEHUTECIIBHO K OXBAYCHBI
pealbHBIM BCE pas/Iedibl
npoLeccam. BOIIpOCAa,
CIIOCOGHOCTHIO IPOBOTHTH JI0KA3aTENbCTBA YTBEPXKACHHH, KAK COCTABIAIOICH CIMHUYHBIC
KOTHUTHBHOH U KoMMyHHKaTHBHOH QyHKIMHu (OK-34) HaBOJMLLHE
3HaTh: OnuchiBacT I[OHATHY MaTEMaTHYECKOTO  aHaiu3a, | BONPOCHL,
OCHOBHBIE paclio3HaeT JUls BbIPAXKCHUH BH/IbI HEOIIPE/ENCHHOCTEH, | CTY/ICHT
MOHSITHS U yCTaHaBUBACT Knaccu(uKaLuo QyHKIHUH, ONKCHIBACT | ACMOHCTPH-
METOMIBI reOMETPHYECKHX CMBICH NOHSTHH N hepeHIHATBHOTO U | PyCTCIIO-
WHTCTPATBHOTO  MCYMCJICHHH, COOTHOCHT —pPe3yNmbTaT | COOHOCThCAM
MaTEMATHHUECKOTO | oo nenoBanus GyHKIHH ¢ rpaduKoM (yHKIHH, OTIHYAET | OCTOA-
aHajusa, METO/Ibl  HCClIeoBaHHMS (QYHKIHM OJHOH ¥ JBYX | TCJABHO
JUHEHHOU [IEPEMEHHBIX, T1EPEUHCIISET METO/(BI HHTECTPHPOBAHMS H | PelIaTh
anl‘e6pI>I, 000CHOBBIBAET BBIOOD PUMEHIEMOTO MeToJ1a | CII0XKHBIC
BEKTOPHO UHTEIpUPOBAHUS. o npoOGseMbl B
aTe6ph, OnuceiBaeT NOHATHS JHHEHHOH aNTeOphl, COOTHOCHT | paMKax
" METO/bI PCIICHHS CHUCTEM JIMHEHHBIX aireGpandeckux | y4eOHOH
AHAJIUTHICCKON ypaBHEHHM C Pa3MEpPHOCTHIO CHCTEMBI, OOOCHOBBIBACT | IIPOTPAMMEL
reoMeTpuy, COBMECTHOCTb CHCTEM NHHEHHBIX anre6pandeckux | -9 6annos:
JTHUCKPETHOM ypaBHEHHH U KOJUYECTBO €€ pEIlCHUH. cucTteMarH-
MaTeMaTHKH; OnuceBacT NOHATHS BEKTOPHOH anreOpbl, ONKCHIBACT | 3HPOBAHHBIC,
NedcTus, IIPOBOJTUMBIE HaJl BEKTOpamH, | TJIyOOKHe U
HUHTEPIPETHPYET PE3yNbTAThl 3THX NCHCTBHH. NIOJIHBIC
OnuceBacT MOHATHS AHAJIUTHYCCKOH TEOMETpHH, | 3HAHUS IO
UICHTAQUUUPYET BHJIBI  ypaBHEHMH npsMo#l  Ha | BCCM
MJIOCKOCTH, HACHTHGHUIUPYET BHIHI KPUBBIX BTOpOTo | pasjieinam
NOPA/KA, YCTAHABNMBACT B3AMMHOE  PACIONIOKCHHE | yUCOHOH
TOYEK, BEKTOPOB, INIOCKOCTEH U NIPSMBIX B IIPOCTPAHCTBE. | IPOTPaMMBbI,
OnuceIBacT I[IOHATHSA IIHCerTHOﬁ MareMaTuk, | CTYJACHT
NEpEeYHCHAET THUIBI MHOXECTB, OTIMYACT JIOTHYCCKHE | ICMOHCTpPH-
ornepanuu. pyer croco0-
Ymerh: [TpuMeHseT  MaTeMaTHYECKyl0  CHMBOJIMKY — NpHu | HOCTRCaMOCT
yHOTpe6 J9Th pEIICHHUH 3a/1a4 KaXJI0TO pasjiena THCHUHUIUIMHEL, 04-TCJILHO
MaTeMaTH4eCKYHO HCIIONB3YET ~ MaTeMaTH4YecKyl0  CHMBOJIMKY  Juisi | pellarhb
CHMBOJIUKY JUIS OIMCAHUS U3yYacMBIX METOJIOB ¥ &ITOPUTMOB. CJIOKHBIC
npoOseMsl B
BBIpa@XEHH pamKax
KOJIUYCCTBCHHBIX yqeGHoﬁ
¥ Ka4eCTBEHHBIX IIPOrPaMMBI;
OTHOIUEHUH -10 6annos:
00BEKTOB; OTBCT Ha
Baaners: dopMmynupyeT J0Ka3aTeJbCTBA Y TBEPKICHHH. Boupoc
NOJIHBIH, HE
— HaBBIKaMH
OBL10
MpOBCACHHA HeoGX0/1H-
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Onuncaune

Kpurepuu [Toxazatenn LIKAJIbI
OLICHUBAHHA
JI0Ka3aTebCTB MOCTH B
yTBEPXKIEHUIH; AOTIOIHH-
TEJIbHBIX
(HaBoAAILIMX
Baaners: ITpou3BOAUT pacyeT MapaMeTpoB M XapaKTEPUCTHK BONPOCAX);
(v} 2
HABBIKAMH | PEAIbHBIX NPOLECCOB METOJAMH TEOPHU BEPOATHOCTEM, | (o popr
pelienus  3ajay | TEOPUH clyualiHBIX ~ MpPOUECCOB,  MATEMaTW4YeCKOH | o o 0 oo
1o Teopun CTATHCTHUKH. CHCTEMATH-
BEPOSATHOCTEH, mpg”a““”e’
riybokue u
TeopuH Y
- HOJIHBIE
ClIy4anuHbIX SHAHHS [0
IpoLecCCoB, BCEM
MaTeMaTU4eCKOM paszzenam
CTaTHUCTUKU yueOHoi
IIPHUMEHUTENIBHO K MporpaMmbl,
CaMoCTOs-
peanbHBIM amocTo
aM TEJIBHO U
[IpOHEcCaM. TBOPYECKH
CrniocoBHOCTBIO M TOTOBHOCTBIO HUCTIONIb30BaTh Ha IIpaKkTHKE 6a30BbIE 3HAHUA U petiaer
METOJIbl MATEMATHYECKHX U ecTecTBeHHBIX Hayk (OK-40) CITOKHbIE
3HATh: OnucpiBaeT MOHATHSA MaTeMaTH4ECKOro  aHANN3A, | 150G emer B
— OCHOBHEIE PAacTo3HAeT /IS BBIPAKCHUIA BUIbI HEOTIPE/ICICHHOCTEH, | yecrappapT-
TOHSTHS U yCTaHaBIUBaeT Knaccmbnxaum? GyHKUMH, ONMUCHIBACT | . s
METOIb TEOMETPHYECKHX CMBICI NIOHATHH nuddepeHUaIbHOTO U CHTYaUHH B
HHTETPAIBHOTO  HCYMCIEHUH, COOTHOCUT PE3YJBTAT | pavieay
MaTeMaTH4eCKOro oo | PAMKAX
uccienoBanus GyHkuuu ¢ rpapukoM QyHKIMHU, OTIIHYAET yuebHOH
aHaJin3a, METOAbl HCCleNoBaHMA (YHKUMH OOHOM M IBYX TPOrpaMMBl
[v] ~ &4
JIMHEHHOH MEePEMEHHBIX, TEPEUYHCIAET METOAbl WHTErPUPOBAHHUA H | ; 1arspe
anreOpsl, 000CHOBBLIBAET BbIOOp NPUMEHSEMOT O METOJA | pepon-
BEKTOpHOM MHTErpUPOBAHUA. o CTpUpyeT
anre6po, OnwucebiBaeT MOHATUSA nHHEHHOA anre6pel, COOTHOCHT | pparne no
. METOAbl pEUIeHUs CUCTEM JIMHEHHBIX anrebpanvyecKux 6
aHATUTHYECKOH . npobiieMam,
YPaBHEHHH C PasMEPHOCTBIO CHCTEMbl, OOGOCHOBBIBAET | ppivonamrum
r€OMETPHH, COBMECTHOCTb ~ CHCTEM  JIHHEHHBIX  aNTeOPanyecKhX | 4 ee
JIUCKPETHOH YPaBHEHMUH 1 KOTUHECTBO €€ pelleHu. TIpesieb.
MAaTEeMAaTHKU; OnuchIBaeT MOHATHA BEKTOPHON anreOpbl, ONHCHIBAET
JEeNCTBYUA, HPOBOJMMBIE Hal BEKTOpaMH,
HUHTEPNPETUPYET pe3yIbTaThl 3TUX NEHCTBUH.
OnuchIBa€T TMOHSATHA AHAJIUTUYECKOW TEOMETPHH,
UIeHTHQUUMPYET BWIbl  YpaBHEHHH MpsMo#i  Ha
IUTOCKOCTH, HMIECHTHQUIHUPYET BHUABI KPHBBIX BTOPOroO
HOpsi/iKa, YCTAHABIIMBACT B3aHMHOE  PAcIONIOKEHHE
TOYEK, BEKTOPOB, MJIOCKOCTEH U MPAMBIX B IPOCTPAHCTBE.
OmnucblBaeT  TNOHATUA  JUCKPETHOM  MaTEMaTHKH,
[EepEeYMCISET THIBI MHOXECTB, OTJIMYACT JIOTHYECKHE
olepaiuu.
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Onucanue

Kpurtepuu [Noxasarenu ITKaJIbl
OLICHUBaHH
3HATH: OnwuceiBaeT MOHATHS Teopuu JUddepeHLUaNBHBIX
— OCHOBHBEIE ypaBHEHHH M YypaBHeHMH MaTematHueckod (U3UKH,
HOHSTHS U nepevyuciseT TUNbl AudQepeHHaNbHbIX YpaBHEHUH H
METOJIB TEOPHH METOAbl  HUX  peElIEHHd, 06OCHOBBIBfleT BBIOOD
IPHMEHSEMOro METO/1a pelIeH s ypaBHEHUH.
nubdepeHunanbH
BIX YPaBHEHHI U
ypaBHEHHH
MaTeMaTH4e€CKON
(bU3NKY;
3HaTH: OnuchIBaET MOHSATHS OIECPALMOHHOTO HCYHCIEHHS,
ONEPALMOHHOE | COOTHOCHT OPHTHHAJIBI M H300p@KEHHA.
VCUKCIIEHHE, OnncmBaevT YUCIIEHHBIE METOMABl I NMPHUOIMKEHHBIX
UMCIIEHHBIE BBIYMCIICHUH.
METOMbI;
3HaTh: OnuceIBacT MOHATUS TEOpUH (YHKLIMH KOMIUIEKCHOTO
— OCHOBHBbIE NIEPEMEHHOTO, TIEPEYUCISET CINOCOOBl MpeacTaBleHUs
HOHSTHS W KOMIUIEKCHOTO ~ YHCJIa,  OMHUCBIBAECT neicTBus,
METOMIb! TEOPHH NPOBOAMMBIE Hajl KOMIUIEKCHBIMH YHCIIaMH. )

. OnucelBaeT TOHATHA TEOPUM  BEpOATHOCTEH U
bynKuni MaTeMaTH4eCKOW CTaTUCTHKH, NepeyrcaseT (opMyIIbl
KOMIUIEKCHOT'O pacueTa BepOsSTHOCTEH COOBITHH, 0OOCHOBBIBAET BBIOOP
[IEPEMEHHOTO, npuMmeHseMofi  (GopMynbl, OTJIHYAET IUCKPETHBIE H
TEOPUH HETpEPHIBHBIE  Cly4aiHble  BEJIMYHHBI,  OIHCHIBACT
BEPOSTHOCTEH 1 cnocoObl  TpeAcTaBlIeHUS cnyqaﬁriblx BEJTUYHH,
MaTeMaTHueckol | MEPEUHCIACT  XapaKTEpUCTMKM  CIYHalHBIX —BENUuH,

OOBACHAET UX TEOMETPUUECKHH CMBICI, OTIIMYACT 3aKOHBI
CTaTUCTHKH, pacrpelieieHdss  CTydailHbIX  BEJIMYHH,  OMHCBIBAET
TeOpUHn METOABl OLUEHKM MapaMeTpoB W XapaKTEPHCTHK
Ciy4alHBIX CIy4aiHBIX BETHYHUH.
NPOLIECCOB, OnuChIBAaET MOHATHS TEOPHUHM CIY4YalHBIX MPOIECCOB,
BapHALIHOHHOTO MIEPEYHCIISET XapaKTEPUCTHKN CIYHaliHbIX MPOLIECCOB,
e ——_— OMUCBIBAET  CMOCOOBl  NPENCTABICHUS  CIydaiHBIX

APOIIECCOB.
ONTHMAJILHOTO OnuchiBaeT MOHATHS BapUAlMOHHOTO HCYHUCIECHUS H
yrupasJICHU, ONTHMAJILHOTO YIpaBJIEHHS.
JINHENHOTO OnuceiBaeT NOHATUS IHHEWHOTO MPOrpaMMHPOBAHHUS.
[porpaMMHpOBaH
usi,
3HaTh: OnuceiBacT ajJropuTMbl METOJOB PpEUICHHUS CHCTEM
— OCHOBHBIE NMUHENHBIX anredpanyecKux ypaBHEHUH,
aJITOPUTMBI OTIUCHIBAET aJrOPUTM HcClIeoBaHUs QYHKIMHA oHOMN U
THIIOBEIX JIByX TIEpEMEHHBIX,

ONMHKCHIBAET AJTOPUTMBI MPHUOIHKEHHOTO BBIYHCICHUS

HHCTCHHBIX 3HaYeHU# QYHKIUN OHOM U IBYX MEPEMEHHBIX,
METONOB ONUCHIBAET AITOPUTM NPUOIHIKEHHOTO BBIYHCIIEHHS
pelLIEHUs OIpENIENICHHOTO HTErpaa,
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Onucanue

Kpurepumn ITokazaTenn LIKaJ1b
OlICHUBaHMS
MaTeMaTHYECKHX ONKCHIBAECT QJTOPUTM HCCIICNOBaHUS YHMCIOBBIX H
3a1au; (GYHKIIMOHATIBHBIX PANOB Ha CXOAMMOCTD,
OINMCBLIBACT AJITOPUTM NMPUMEHEHHUS CTENEHHBIX PANOB K
pUOTMXEHHBIM BbIYHUCIICHHUSM,
ONKCHIBAET AITOPUTM OOpabOTKM  CTATHCTHYECKUX
JAHHBIX.
3HATD: OnuchIBaeT METOIb! BHIYUCIIEHUS ONPENEIIUTENEH,
— MeTOJbl ONMKUCHIBAET METOABI PEUICHUS CHUCTEM JIMHEHHBIX
peleHns anreOpauyecKuX ypaBHEHHH, 5
(bYHKIHOHATbHbI NEPEUUCIIACT METOMIbI PACKPHITHS HEONpeaeNeHHOCTeH
npH BBIYMCIICHUH peJesioB byHKUMA "
XH MOCJIeNOBATENBLHOCTER,
BBIYACITUTENILHBIX | cOOTHOCHT 3HaueHHS TPOU3BOAHBIX (QYHKUMH C
3ajad; NOBeJA€HHEM rpaduka QyHKUNH,
NepeuncisieTr MeToAb! AUGGEpPEHIMPOBaHUS (QYHKUMT
OJHOM U JBYX NEPEMEHHBIX,
NepeyvrciisieT METOIbl HHTErPpUPOBaHUs QYHKUNH,
ONMKCBIBAET METOJbl peuleHUs Au(dEepeHIINANBHBIX
YPaBHEHHUT IEPBOTO ¥ BBICUIMX MOPSIKOB,
MEepEUUCIIIET TPU3HAKKA CXOAMMOCTH YUCIIOBBIX PSAMIOB,
nepeyncnseT METOAbl BBIYHUCIEHUS  BEpPOATHOCTEMN
COOBITHIA,
OMKUCHIBAET METONbl BBIYMCICHUS U OLECHHUBAHHUIA
napameTpoB CJTy4alHbIX BEJUYHH.
Ymerh: Brruncnsger npenesnl GyHKIUH U
HCIIONB30BaTh NOCNEIOBATEIBHOCTEH,
METOIbI BBIYKCIISET TNPOU3BOAHBIE (YHKUMHA OmHOH M ABYX
MaTeMaTHyeckoro | [ PeMEHHBIX, 3 .
BBIYMCIAET  MHTETpalnbl  OT  QYHKUHHA  OJHOM
aHaiun3a, . MEPEMEHHOH,
BEKTOPHOH NPUMEHSET METO/bI AU PEPEHINATBHOTO UCUUCIICHUS
anredpwl, JUTS UCCIeIoBaHUs (PYHKIIUM OJHOM MEpPEMEHHOH,
JIMHEHHOTO NPUMEHSIET METOJAbl MaTEMaTH4YEeCKOrO aHanMu3a Juld
pOrpaMMHpOBay | HCCTEI0BaHHS CXOJIUMOCTH YHCIIOBBIX %}
us, (YHKUHMOHAIIBHBIX PSAIOB,
NPUMEHSET METOJAbl MaTeMaTHYeCKOro aHajiu3a IIpH
BapHalHOHHOro peuiernn auddepeHIHaNbHBIX YPaBHEHHUH,
UCUHUCIICHUA IUTA HCIIOJIb3yeT METOMIBbl MaTEMaTHYEeCKOro aHanu3a s
peleHus BBIYMCIICHNS UHCIIOBBIX XAPaKTEPHCTHK  CIIy4aiHBIX
npoq;eccuoﬂanbﬁ BEJIMYMH U CITyYaHHBIX ITPOLIECCOB, '
BIX 33734, NPUMEHSET METOABI BEKTOPHOM anreOpel MpH PENICHUH

3a7a4  aHAJTUTHYECKOM NUHEHHOTO
TPOrpaMMHUPOBaHUA,

pemiaeT 3agadyy JIMHEHHOrO TNPOrpaMMHUPOBAHUA H
TPaHCMOPTHYIO 3aaauy,
numeTr  GOpPMYJIMPOBKY
BapHalMOHHOTO UCYUCIICHHS,

FEOMETPUH |

KJIaCCHYECKOM  3ajaud

32




Onucaxue

Kputepun [Toxazarenn HIKAJIBI
OLCHUBAHMWS
YMmeTh: Pemaer  cucTeMBl  JIMHEHHBIX  anreOpanyeckux
NIPUMEHSATh ypaBHEHHU#, BEIYUCIIAET ONPEICTUTEINH,
MaTeMaTHYecKue Hcnons3yeT MeTO bl BEKTOPHOH anreOphl Ans pelicHus
METO/bI I 3a7a4 aHAMTHYECKOH IreOMEeTpuH,
[TpumenseT Metoasl AN epeHIIMATBEHOTO UCUUCICHUS
peIICHUH NIpY UCCIICAOBaHUH QYHKIIHH,
THUITOBBIX [TpuMeEHSET YMCIEHHbIE METOAbl TS MPUOTHKEHHBIX
Npo¢eCCHOHAJIBH | BRIYACICHHUI,
BIX 33J1a4; Hcrons3yeT NOrHYECKUE ONEpali¥ IpH  PELICHUH
3aa4 TEOpPHUH BEPOSTHOCTEM.

Baapers: CTpOWT MOAXOASIIYIO MaTeMaTH4eCKYl0 MOAENb Ul
— METOaMHU | TANOBOH npodeccHoHanbHON 3a1a4H,
OCTPOEHHUS npeobpa3yeT MOTy4YeHHOE pewuenne MaTeMaTH4eCKOi
MaTemaTHueckop | MOACTH B pelicHue npodeccHoHaNLHON 3a0a4H.
MOJIEJIA THUIOBBIX
npodeccHoHaIbH
BIX 3ana4y U
coZlepKaTe/IbHOM
UHTEpIIpETALUH
MOJIy4E€HHBIX
pE3YbTATOBR,
Baagers: [IpoM3BOAMT pacyeT IMapaMeTPOB M XapaKTEPUCTHK

HaBBLIKAMM | PEIBHBIX TPOLECCOB METOAAMH TEOPHH BEPOSTHOCTEH,
pellleHns  3ajiay | TEOPHH  CIyuaHHbIX MPOLECCOB,  MaTeMaTHYECKOMH
1o Teopuu CTaTUCTHKH.
BEPOATHOCTEH,
TEOpUH
Cly4alHBIX
IPOLIECCOB,
MaTeMaTU4eCcKoin
CTaTUCTUKHU
IIPUMEHHUTEJIBHO K
peaabHbIM
rpoleccam,

CriocoGHOCTHIO COBEPLIEHCTBOBATh U Pa3BUBATh CBOM
MHTEIEKTYaIbHBIN U 001eKyTbTypHBIH YpoBeHb (OK-48)

3naTn:

METO/1bI
peleHus
(GbYHKLIMOHAIBHBI
XH
BBIYHCIUTETBHBIX
3aj1ay,

OmnuceIBaET METO/IbI BHIMMCIICHNS OIIPEACTUTEINEH,

ONACHLIBAET METO/BI DEIICHUA CHCTEM JIMHEHHBIX
anreOpanvyeckux ypaBHEHHUH,

MEepeUrCiIsieT METOIb PACKPBITHA HEONPEACIEHHOCTEN

npu BBIYHCJICHUH 118191 () (V) byHukuui H
MOCJIEA0OBATEILHOCTEH,
COOTHOCHT 3HAUEHHS MPOU3BOAHBIX (QYHKHUM C

noBeieHneM rpadmnka Gysknyy,




Omnucanue

Kpurtepun [Toxa3zaTenu LIKAJTBI
OIeHMBAHHUS
nepedncisier Metoasl anddepennmpopanus QyHKIui
OJIHO# M IBYX IIEPEMEHHDIX,
TIepPEUNCIICT METOAbI HHTErPUpOBaHHs QYHKIHH,
OTUCHIBAET METOAbI peleHus IudPepeHHaTbEHBIX
ypaBHEHHI! IEPBOTO M BHICHIMX TIOPSAIKOB,
TIepeYHCIIET TIPU3HAKH CXOJIMMOCTH YHCIIOBBIX PSI/IOB,
TIEPEUNCIIsieT MeTOIbl  BBIYHCIIEHHMS  BEPOSTHOCTEH
COOBITH,
ONUCHIBAET METOABI BBIUMCICHHS W  OLCHHUBaHUS
apaMeTpoB CIyYaHHbIX BEJIHYHH.
Ymerb: [TpuMeHsleT ~ MaTEMaTH4eCKyIO  CHMBOJIMKY  TPH
— yHOTpC6 JIITHh pellieHUH 3aJa4 KaXoro pasieia JHCHUTIINHBI,
MATEMATHIECKYTO UCTIONBE3yeT ~ MaTeMaTH4yecKyl0  CUMBOJIMKY ISt
CHMBOJIHKY U1 OTIHCAHHUS U3Y4aeMbiX METOJOB H aJITOPUTMOB.
BBIPAXEHUS
KOJIMYECTBEHHbIX
U Ka4eCTBEHHBIX
OTHOILLIEH UM
0O0BEKTOB;
Baapers: CTpouT TOAXOISIIYI0 MaTeMaTHYECKYI0 MOJENb s
MEeTOJIaMHU | THTIOBO#H npodecCHOHANBHON 3alauH,
OCTPOEHH npeobpa3yeT TOIy4eHHOE petieHne MaTeMaTH4eCKoH
MaTeMaTHdeckoi | MOACTH B pelenne npodeccuoHaNbHOM 3aAa4H.
MOJIEJIA THITIOBBIX
npodeccroHaIbH
BIX 3anad U
COZIepXKaTeNbHOM
UHTEpIpETALIUH
MTOJIYy4€HHBIX
pe3yJIbTaTOB;

BrasieHHeEM OCHOBHBIMH METO/IaMH, CTOCOOAMU U CPEICTBAMH
ToJy4eHHUs, XpaHeHus U nepepadotku nHdopmanuu (TIK-15)

3HaThb:

— METOJBI
peeHus
GYHKIHOHABHBI
X U
BBIYHCIIUTEIBHBIX
3a/1a4;

OnuceiBaeT METOAB!I BEIYUCIICHUS OTIPENETIUTENEH,

ONMKCHLIBAET METOABI PEUICHHUS CHUCTEM JIMHCHHBIX
ajireOpanvecKux ypaBHEHHH,

TIEPEUUCIISIET METOABI PACKPBLITHS HEONPEAENEHHOCTEH

pH BBIYHCITICHUH TpeAesIoB byHxui H
T1OCJIEIOBATEILHOCTEH,
COOTHOCHUT 3HayeHUs TIPOM3BOAHBIX (QYHKIHH C

noBeeHueM rpaduxa QyHKIHH,

nepeuncisieT Metoas auddepennmpopanus GyHkuui
OJIHOM H JIBYX TIE€PEMEHHBIX,

TIEPeUHCIISieT METOAbI MHTETPHPOBaHUS QYHKIHH,

ONUCHIBAET MeToAbl peteHus AuddepeHHaAIBHBIX
ypaBHEHH TIEPBOT0 U BBICIIHUX TOPSIKOB,

TIepeyrCsieT TPHU3HAKK CXOAMMOCTH YHCIIOBBIX PSIOB,
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Kputepun [Tokazatenu
IepeynClIsseT METOABl  BBIYMCIEHHS  BEPOSTHOCTEH
COOBITHH,
OMUCHIBAET METOAbl BBIYMCICHHWS W OLEHHBAHMA
IapaMeTPOB CNy4YalHbIX BENHYHH.
Ymers: Hcnions3yer COBpPEMEHHBIE WHPOpMaLHOHHBIE
—  npuoGpeTaTh | TEXHONIOTHY MPH BBINOJHEHUH JIOMALIHUX KOHTPONLHBIX
HOBbIE  3HAHMs, | 38AGHWH W TIpM  NONTOTOBKE K  TEOPETHYECKOMY
HCTIOMB3YA OMCbMEHHOMY OIPOCY.
COBpPEMEHHBIE
o0pa3zoBaTebHbIE
5
HH()OPMALIUOHHBI
€ TEXHOJIONUH;
Bnaners: [lpousBoauT pacyeT napaMeTpPOB M XapaKTePUCTHK
HABBIKAMMU | PEATBHBIX MPOLIECCOB METONAMU TEOPHU BEPOATHOCTEH,
pelieHus  3a/1ad4 TEOpUM  CIOYYaliHbIX  IIPOLIECCOB,  MaTeMaTH4eCKOH
1o TeopHH CTaTUCTHKH.
BEPOSITHOCTEH,
TEOpHH
Cly4alHbIX
ITPOLIECCOB,
MaTeMaTHUYECKOU
CTaTUCTUKHU
ITPUMEHHTEJILHO K
peajibHbIM
ITPOLIECCaAM.

CnocoGHOCTELIO ¥ TOTOBHOCTBIO UCIOJIb30BaTh OCHOBHBIE 3aKOHbI
€CTeCTBEHHOHAYYHBIX JUCLHIUIMH B MIPo(peCcCHOHANbHON
IeATENbHOCTH, IIPUMEHSITh METO/Ibl MATEMaTHYECKOr0 aHaJIn3a U
MOJIEJTUPOBAHHSI, TEOPETHUECKOT 0 ¥ 3KCIIEPUMEHTATIBHOTO
HiccleI0BaHMs NIPH pellieHuHu npodeccHoHansHbIX 3aia4 (TTK-21)

Omnucanue
LKL
OlicHUBaHUS

3HaTh: [lepeuncnsier Meroapl pelIeHHs 3afa4y Juis Kaxaoro
OCHOBHBbIE pazznena JIMCLLMTITIMHEI, 00OCHOBBIBAET BBIOOD

MaTeMaTHueckpe | MPUMEHSEMOro METOIA PEIeHHUS 3a/aY.

METO/Ibl pellieHUs

npogeccroHalbH

bIX 3a/Ja4,

3HaTh: OnuchlBaeT TOHATHSA  MaTeMaTHMYECKOTo  aHaIM3a,
OCHOBHEIE Pacno3HaeT Ui BHIPAKEHHH BHABI HEONPENETICHHOCTEH,

MOHSTHS U yCTaHABIWBaeT KiaccuuKaumio (QyHKIHHA, OMUCHIBACT

METOBI reOMETPUUYECKUX CMBICI nonﬂvmﬁ nuddepeHIIMATBHOTO U

WUHTETPAILHOTO  WCYHUCICHHUH, COOTHOCUT  PE3YJIbTaT
MAaTEMATHHIECKOTO | ;ocnenopanns dyHKimu ¢ rpadukoM GYHKIUH, OTIMYAET
a”anusa,

METOABl HCClieIoOBaHUA (QYHKIMM OJHOM M JBYX
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Onucanue

Kputepuu [Nokazarenu IKAJTBI
OIICHUBAHUs
JIMHEHHOM IIEPEMEHHBIX, MEPEYHCNAeT METOAbl MHTETPUPOBAHUA H
anreGpsl, 000CHOBBIBAET BBIOOD HPUMEHSEMOT0 MeToAa
BEKTOPHO HHTECTPUPOBAHU . o
OnucelBaeT MOHATHsS JIMHEHHOH anreOpbl, COOTHOCHT
anreOpt, . METOABl PEUIEHHS CHCTEM JIMHEHHBIX anreOpanyecKux
aHAJINTUIECKON yPaBHEHHH C pPa3MEPHOCTBIO CHCTEMBI, OGOCHOBBIBAET
reoMeTpHH, COBMECTHOCTh CHCTEM JIMHEHHBIX  aireOpamvecKux
JIMCKPeTHOM YpaBHEHHH U KOJHUYECTBO €€ PEIICHHM.
MAaTeMATHKH, ?nncmaaeT TOHSTHS BEKTOPHOH aireOpsl, OMHUCHIBACT
JeicTBUS, HPOBOJUMBIE Hal BEKTOpaMH,
WHTEPIPETHPYET pe3yIbTaThbl STUX ACHCTBUH.
OnuchiBaeT MOHATHS AHAIMTHYECKOH TI'€OMETPHH,
uneHTHQUIMPpYET BHABI  YPaBHEHMH  MpsAMO#M  Ha
IJIOCKOCTH, MACHTHQHUIMPYET BUABI KPHBBIX BTOPOTroO
NOpsSAKa, YCTaHAaBIMBAET B3AMMHOE  DaCHOJIOXCHHE
TOYEK, BEKTOPOB, INIOCKOCTEH M MPAMBIX B IIPOCTPAHCTBE.
OnuchiBaeT MOHATHS  JUCKPETHON  MaTEMaTHKH,
NEPEYUCIfET THOBI MHOXECTB, OTJIMYAECT JIOTHYECKHUE
onepanu.
3HATH: OnucelBaeT MOHATHS TeOpHH UG EpEHLHATBHBIX
OCHOBHBIE YypaBHEHHH ¥ YypaBHEHMH MarTeMaTHYeCKoH bu3KKH,
TOHSTHS U nepeyuciasier THMb! AHdGepeHIHaNbHBIX yPAaBHEHHH U
METOJIbI TEOPHH MeToasl  MX  pemieHus,  OOOCHOBBIBA€T  BBIOOp

_ HPHUMEHSEMOT0 METO/IA PEIICHHS YPAaBHEHHH.
nvbdepeHIHATIBH
bIX YpaBHEHUH H
ypaBHEHHH
MaTeMaTH4ecKOU
bU3MKY;
3HaTh: OnuceBaeT MOHATHS ONEPALlMOHHOIO HCUHCIICHHS,
— OMepanoHHOe | COOTHOCHT OPUTHHANIBI U H300paxKeHus.

JcUKCIIeH e, OnucnlaaeiT YHCJEHHBIE METOABI A NMPUOIMKEHHBIX

YHCIICHHbIE BBIYHCJICHUH.

METOJb,

3HATH: OnuceIBaeT NOHSTHS TEOPUH (PYHKLIHH KOMILJIEKCHOIO
OCHOBHbIE NIEpEMEHHOT0, TIEPEYUCIsSeT CMNOoCOOBl MPEACTABICHUSA

OHSITUS U KOMIUIEKCHOIO ~ 4YMCJIa,  OMHUCBIBAET nelicTBus,

METOJ[bI TEOPHHU MIPOBOAMMBIE HaJl KOMITJICKCHBIMH YHCIIaMH. )

- OnucelBaeT MOHATHS  TEOPHM  BEPOATHOCTEH U
bynximH MaTeMaTH4eCKOW CTATUCTHKH, MNepeducaseT (GOpMyIIb
KOMTIJIEKCHOT'0 pacuera BepOsTHOCTEH COOBITHH, 0OOCHOBBIBAET BBHIOOP
rnepeMeHHoro, npuMeHseModt  GopMytbl, OTIMYAaET OHCKPETHBIC U
TEOPUHN HENpEepPbIBHBIE  Cy4aiHble  BEJUYUHBI,  ONUCBHIBACT
BEPOSTHOCTEN 1 cnocoObl  MpeACTaBICHUS cnyqamibrx BEJIHYHMH,
MaTeMaTHueckodi | MEPEIUCIAET  XapaKTEpHCTHKH CllydaliHbIX BEJIHYHH,

00BACHSET UX FEOMETPHUECKUN CMBICH, OTJIHYAET 3aKOHBI
CTaTHCTHKH, pacrpeneieHdss  CIyyailHbIX  BEJIMYMH,  OIMCHIBAET
TEOpHUH METOABLI OIEHKH MNapaMeTpoB M XapaKTEPHCTHK

36




Onucanne

Kputepuu [ToxazaTtenu IIKAJIB!
OLICHUBaHUS
cy4amHBIX CNyYalHBIX BEJTUYHH.
NPOLECCOB, OnuceIBaeT MOHATHS TEOPHH CJ'[}/‘-lafIHbIX 1IPOLIECCOB,
BAPHALMOHHOTO MEPEYHCIACT XAPaKTEPHCTHKY  CTyHaiHbIX MPOLECCOB,
ONMHCHIBAET  CMOCOOBI  MpPEACTaBiCHMs  CllydyalHBIX
UCYUCIICHUS U HPOLECCOB.
ONTUMAJIbHOTO OnuceIBacT NOHATHA BapHALMOHHOTO HMCYMCICHUS H
yInpasJIeHHs, ONTHMAJILHOTO YNpaBJICHHA.
JIMHEHHOTO OnuceiBaeT NOHATHSA IMHEHHOTO IPOrpaMMHPOBAHHS.
NporpaMMHpOBaH
Us;
3HaTh: OnuchiBaeT 3JIeMEHTBI MaTeMaTHYeCKUX  Moaenei
HPOCTEHUINX CHCTEM.
MaTeMaTUYEeCKHUeE
MOJEH
MPOCTEUIINX
CUCTEM U
ITPOLIECCOB B
€CTEeCTBO3HAHUN
U TEXHUKE,
YMmern: Beruucnser npenesibl byHKM# H
— UCMOJB30BAaTH HOC/IEA0BATEILHOCTEH,
METOIBI BBIYMCIISICT TNPOU3BOJAHBIE (QYHKUHMH onHOH M ABYX
MaTemaTuieckoro | NCPEMEHHEIX, 3 .
BBIYMCHIAET  MHTErpaisl  OT  GYHKUMA  oxHOH
aHaJIn3a, . NEPEMEHHOM,
BEKTOPHOHU NpUMEHSET METObI AUddepeHIMATEHOTO HCUHCIIEHHs
anredpbl, IJis MicclleoBaHus GYHKIIHM OJIHOH NEPEMEHHOM,
JIMHEHHOTO NPUMEHSAET METOIbl MAaTeMaTHuYECKOro aHajau3a JJist
NpOrpaMMHpoBaH | MCCIe/0BaHNs CXOJAUMOCTH YHCJIOBBIX "
nsi, GYHKIMOHATBHBIX PSANOB,
, NpUMEHSAET METOABl MAaTEeMAaTHYeCKOro AaHajiu3a MpH
BapHalMOHHOTO peleHuy auddepeHIHaNBHBIX YPABHEHHH,
NCHHNCJICHNA TS HCHOJIB3yeT METOABl MAaTEMAaTHYeCKOTo aHamus3a Ul
pelLIeHus BBIYMCIICHUS YMCJIOBBIX XapaKTEPUCTHK  CITydaiHbIX
npo(beccuoﬂam,ﬂ BENMYUH U CIyYaiHBIX MPOLECCOB,
BIX 337144, NPUMEHSET METOBI Bve}(TOpHOVI anreOpsl IpH peLueHHH
3a7ay  AHAIUTHYECKOM  TeoMeTpuM M JIHHEHHOro
NpOrpaMMHpPOBaHHs,
peulaeT 3azayy JIMHEHHOTO NPOTPaMMHMPOBAHHs H
TPAHCHOPTHYIO 33734y,
ndmer  GOpMYJIMPOBKY  KJAacCH4YecKod  3aJauM
BapUalIOHHOIO HCYMCIICHHS,
YMeThb: Pemaer  cuctembl — JMHEHHBIX — anreOpanvyeckux
— NPUMEHSTh YPaBHEHHH, BBIYUCIISET ONPEACTUTEINH,
MaTeMaTHYeCKHe Hcnonb3yer METO/BI BEKTOPHOM aireGphl 1Jis pelleHHUs
MeTO/b! PH 3a/1a4 aHAJTUTHYECKOH reOMETPHH,
ITpumensier metoas! AuddepeHIHATEHOTO UCUNCTICHUS
pelIeHUH
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Onucanue

Kpurepun [loka3arenu IIKaJTBI
OII€HUBAHUS
TUTIOBBIX TIpY HCCIEAOBAHUH (PYHKIIMHY,
npohecCHOHANBH HpnMeeriT qUCJIEHHBIE METOABI JUJIS TPHUOIMIKEHHBIX
BIX 32744 BBIYUCIICHUIH,
Wcnone3yeT JOTMYecKHe ONepalud TpH  PEIIEHUH
3a7a4 TEOPUH BEPOSTHOCTEN.

Bananers: TIpOM3BOANT pacyeT MapaMeTpoB M XapaKTEPUCTHK

HABLIKAMH | PEATBHBIX HPOIECCOB METOAAMH TEOPUU BEPOATHOCTEMN,
pellleHns  3ajad TEOPUHM  CiydalHBIX  NPOLECCOB,  MATEMATHYECKOH
1o TeopHH CTaTHUCTHKHU.
BEPOSITHOCTEH,
TEOPUU
CIIy4YaWHbBIX
IIPOLIECCOB,
MaTeMaTHYEeCKOM
CTATUCTUKU
NIPUMEHUTENIBHO K
peaJIbHEIM
npolLeccam;

BrnajieHHeM NPUHIMIAMH U COBPEMEHHBIMH METOIaMH yTIpaBICHHA
onepalysMHi B pa3iiiuHbIX chepax npopeccHoHalbHOM
nestensHocty ([TK-44)

3HaTh: OnuceiBaeT TOHATHS  JAUCKPETHOM  MaTEMaTHKH,
OCHOBHbIE TEPEUNCTISET TUITBI MHOXECTB, OT/JIWYAET JIOTHYECKHE

[HOHSTHS U ornepanmuu.

METObI

JACKPETHOU

MaTeMaTHUKH,

3HATh: [TepeucrseTr METOBI PEHIEHMS 3aja4 Ul KaXJIoro
OCHOBHbIE paszena AWCUMIIMHBEL,  00OCHOBBIBAET BEIOOP

MaTeMaTHyeckie | MPUMEHSEMOTo METO/a PELeH s 3a/1a4.

METO/1bl pEIEHUS

npodeccuoHanbH

BIX 3a/ad4;

YMmeTh: [TpuMeHseT  MaTeMaTHYECKYl0  CHUMBOJIMKY  TIpH

— ynotpebasTh pelieHuH 3a4a4 KaXxJoro pasjaena AMCIHILUIUHBI,

MaTeMATHIECKYIO UCTIONB3YyEeT ~ MAaTeMaTHYECKYlO  CHMBOJIMKY  JUIA

CHMBOJTHKY JUIS OTTMCAHUS U3yYaeMBIX METOJIOB U aJITOPUTMOB.

BBIpQXXEHUS

KOJIM4ECTBEHHBIX

1 Ka4eCTBEHHBIX

OTHOILIEHUH

00BEKTOB;
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Onucaunue

Kpurepun IToxasarenu Kbl
OLICHHBaHH
YMeTs: Breruncnser npeensl byHKUMH %}
- UCIOJIB30BaTh [MOCNE0BATEILHOCTEH,
METO/IBI BLIUMCHIACT NPOM3BOJHBbIE (QYHKHHMH OJHOW H JBYX
MaTeMaTHIeCKOro | |opP oM CHHRIX, . .
BBIYMCIIACT  MHTErpanbl  OT  QYHKOWA  OJIHOH
aHalln3a, . NIEPEMEHHON,
BEKTOPHOH IIPUMEHSET METO/Ib! KM (BEPEHUNANBHOTO HCIUCIICHUS
anredpbi, JUIS UcceioBanus (GYHKIIUH OJHOH IIEPEMEHHOMN,
JIMHENHOr o [PUMEHSAET METOJIbI MAaTEMaTHYECKOro aHaiu3a Juid
NPOrpaMMHPOBaH UCCJIC/IOBaHUS CXOJIMMOCTH YUCIIOBBIX )%
us, (G YHKIIMOHAJILHBIX PSJIOB,
IPUMEHSET METOJIbl MaTeMaTU4YEeCKOro aHanusa IIpH
BapHallMOHHOTO peuiennu Mg depeHIaIbHbIX ypaBHCHUH,
HMCHUCJICHNA UTA MCIIONB3YET METOABI MAaTEMaTHUECKOTO AaHaju3a Juis
peLIeHUA BBIUMCJICHUS YHCJIOBBIX  XapaKTEPHCTHK  ClydanHbEX
rIpO(l)eCCI/IOHaJIbH BEJTUYMH U ClIyYalHBIX IIPOHECCOB,
BIX 33714, NPUMEHSET METO/IbI BveKTopHoﬁ anredpsl IpU pelleHAN
3aJady  aHAIMTHYCCKON  TIeOMETpUM U JIMHCHHOTO
IIpOrpaMMHpOBaHH,
pemaeT 3amady JIMHEHHOrO IMPOrpaMMHUpOBAHUS H
TPaHCIIOPTHYIO 3aJa4y,
mumeT  GOpMYJHMPOBKY  KJIACCHYECKOM  3amadu
BapHAMOHHOIO MCYMCIICHUS,
Baanern: CTpOUT NOIXOIALNYI0O MaTEMaTH4eCKYyl MOjenb JUlf
- METONaMH | THIIOBOH npodeccuoHanLHON 3a1a4u,
MOCTPOEHHS npeo6GpasyeT MONYyYCHHOE PELICHHE MAaTeMaTH4eCKOH
MaTeMaTHueckoi | ORI B pelieHre TpodecCHOHALHOMN 3a/1a4H.
MOJENIN TUIOBBIX
npodeccUoHalbH
BIX 3ajgav 5
COEP)KATENBHON
UHTEPNPETALINU
MMOJIYYEHHBIX
pE3yJIbTATOB;

CnocoOHOCTHIO U TOTOBHOCTRIO K IPOEKTHOMN AEATENBLHOCTH B
npogeccHoHaIbHON cdepe Ha OCHOBE CHCTEMHOTO TIOAXO0Aa,
CIIOCOOHOCTHIO (POPMHUPOBATh U MCIIONIB30BATh MOACH [t OTTMCAHUSA
¥ IPOrHO3UPOBAHMS PA3JIMYHBIX SBJIEHHUHN, OCYLIECTBISATh UX
KadecTBeHHbIN U konudectBeHHbIH aHanu3 (ITK-53)

3HaTh:
MaTeMaTU4eCKHE
MoOJleNu
MTPOCTEHIINX
CHUCTEM U
MIPOLIECCOB B

OmuceIBacT DJACMEHTBHI  MaTEMATHYCCKUX MOJIeHEN

NPOCTEHIIUX CUCTEM.




OmHcanne

Kpurepnn Ilokasarenu HIKAJIBI
_ OLCHHBAHUS
€CTECTBO3HAHHUH
U TEXHHUKE;
3HaThb: OnucpiBaeT TMOHATHS  JHCKPETHOM  MaTeMaTHKH,
OCHOBHBIE HEPEUHCISECT THUIIBI MHOXECTB, OTJIHYACT JIOTHYECKHE
MOHATHS U onepatmy.
METO/bI
JACKPETHOH
MaTeMaTHKH;
3HaTh: [TepeuncnsieT MeTOIbl pEIICHHS 3ada4 s KaxIoro
OCHOBHELIE paszena JUCLHILINHBI, 000CHOBBIBAET BbIOOp
MaTeMaTHYecKue | TPHMEHACMOro METO/a PEIIeHNs 3a/ad.
METO[bI PELICHUSA
npodeccCHOHAIIbH
BIX 33Ja4;
YMmerb: [IpuMeHsieT  MaTeMaTHYeCKY0  CHMBONMKY  TIpH
ynotpebaTh pELICHAH 3a7jaY KaXKIoTo pasziesia IUCUHUIUINHBI,
MaTeMaTHYECKYIO HCIONb3yeT  MaTeMaTHYecKyld  CHMMBOJIMKY I
CHMBOJTHKY 1S OMUCAHUA U3YYaeMBbIX METOJIOB U AJITOPHUTMOB.
BBIPAKCHUA
KOJIUYECTBEHHBIX
U Ka4€CTBEHHBIX
OTHOILIEHHUH
00BEKTOB;
YMmern: Boruncnser pelepl byHxuni u
— HUCIOJIB30BAaTh MOCIEIOBATEILHOCTEN,
METOIbI BBIUMCIIAET TPOU3BOAHbIE (YHKLMH OIHOM U JABYX
MaTeMaTHUeCKOro | | PeMEHHBIX, o .
BBIUMCIAET  HHTErpaibl  OT  GQYHKUMH  OIHOH
aHaJIn3a, . TIEpEMEHHOI,
BEKTOPHOH IPUMEHSAET METOMAbI AU(depeHIHATBHOTO UCUHCIEHHS
anreopsi, U1 uccrneioBanus GYHKIHUU OfHOM TepeMEHHOH,
JIUHEHHOro NpHUMEHSET METOAbl MaTeMaTHYeCKOro aHammsa Uit
MpOrpaMMHpPOBaH UCCIIEeIOBAHUS CXOIUMOCTH YUCIOBBIX u
usi, GYHKIMOHATBHBIX PAIOB,
npUMeHsleT METOAbl MaTEMAaTHUYECKOro aHamu3a MpHU
BAPHALIHOHHOTO peteHun auddepeHUnaIbHbIX YpaBHEHHH,
HCHHUCJICHUS [UTA HCTIONB3YET METOIbI MaTeMaTHUECKOro aHajlu3a [yis
peUICHUS BLIUMCIIEHHS YHCJIOBBIX  XapaKTEPUCTUK  CITydaHBIX
IIpO(‘bCCCI/IOHaJ'II:H BCIIMYHH H Cﬂy‘laﬁHbIX TPOUECCORB,
BIX 337134, IPUMEHSET METOMbI BEKTOPHOMN anreOpbl MpH peIICHHH

3a/iad = aHAJIMTHYECKOM JIMHENHOTO
pOTpaMMUPOBAHNA,
pelaeT 3ajady JMHEHHOTO MPOTPaMMHPOBAHHS U

TPaHCIIOPTHYIO 3a/ady,

reoMCTpUHU H
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Onucanue

Kpurepun [Toxazarenu HIKaJIbI
OlLICHHBaHHA
numer  (GOPMYIMPOBKY  KJAacCHYECKOH  3aiaud
BapHAIMOHHOTO HCUHUCIICHHS,
Bianers: CTpouT TOAXOAAILYI0 MaTEMaTHUYECKYIO MOJIENb JUTs
METOLaMH THITOBOM MpodeccHOHABHOM 3a1a4H,

OCTPOGHHUS npeobpasyer Moay4YeHHOE peuicHIe MareMaTH4YecK oM

MaTeMaTudeckoj | MOHCTH B pelicHue npoecCHOHATBHOM 3aauH.

MOJEeNId TUIOBbIX

npodeccuoHaIbH

BIX 3agay 51

conepxaTelbHON

UHTepIpeTanuu

MOJIy4eHHBIX

pe3yIbTaToB,

9.6 TunoBble KOHTPOJIbHbIE 3aJaHHA /s 1POBEJAEHHS TEKylIero
KOHTPOJS W NPOMEXYTOYHOH aTTecTallMu NOo HTOram oO0ydYeHus Mo
AMCHHMIHHE (MOIYJIIO)

9.6.1. Bornpocnl 11t poBeeHHS NPOMEKYTOUHOM aTTeCTALMH

IlpuMepHblii lepeveHb BOMPOCOB K dK3aMeHy 3a 1 xypc

1. OnpeneneHve MaTpULbI.

2. Onpenenenne pasMEpHOCTH MaTPHIBL.

3. Onpenenenre eIMHAYHON MaTpULIBL.

4. Onpepenenve TpeyrojabHONW MaTpHLIBI.

3. Onpepenenue paBHbIX MaTPHUL.

6. Omnepauus TpaHCMOHMpOBaHHUs Matpulpl. Ilpumep Ha BbIMOJHEHHE

TPaHCIMOHUPOBAHUS MAaTPULBL.
Onpenenenne cyMMb! MaTpull. [IpuMep Ha BeIUUCIIEHHE CyMMbI MaTPHLL.

8. OnpenenieHde MNpou3BeleHWs MaTpuubl Ha uucno. [lpumep Ha
BEIYMCIIEHNE MPOU3BEIeHNs MaTPULBI Ha YUCJIO.

9. Onpenenene pazHoctd Matpuu. Ilpumep Ha BbIYMCIIEHHEe DPa3HOCTH
MaTpHLl.

10. OnpeneneHue corlacOBaHHBIX MAaTPHIL.

I1. Onpenenenne npousBeaenuss Marpuu. IlpuMep nHa BBIYMCICHHE
MpoU3BeAeHUSI MaTPHLL.

12. Onpemenenne onpenenutens 2-ro. nopszaxa. Ilpumep Ha BbIUMCIICHHE

_ onpenenuTens 2-ro nopsjika.

13.  Onpegnenenue onpeznenuTens 3-ro mopsaka. [lpumep Ha BblUMCICHNE
onpenenuTens 3-ro nopsiaka.
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14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24

25.

27.
28.
29.

30.
31.
32.
33.
34.
35.
36.
37.
38.
39.
40.
41.
42.

Onpenenenue ornpeaenurens n-ro nopsjaxa. IlpuMep Ha BbrUHCIEHHE
ornpenenuTens 4-ro nopsaka.

Onpejenenre W 06o3HaYeHHe MHUHOpPa 3j1eMeHTa MaTpHlbl. ITpuMep Ha
BBIYMCJIEHHEe MUHOPA 3JIEMEHTA MaTPHILbI.

Onpepenenne 1 0003HaUeHHe aNreOpPanvecKoro JOMOTHEHUS dJIeMeHTa
Matpuisl. [IpiiMep Ha BBIYHCIIEHME anreOpanveckoro IOMOJHEHUs
3J1eMeHTa MaTPHIIbL.

TeopeMa O pa3NiOKeHUM OIpeAenuTeNs 3-TO TOopAaKa M0 CTPOKe WIN
cronbuy. I[lpuMep Ha BBIUMCIIEHHE OIpeAeauTens 3-ro Mopsjaka
pasyioKeHHeM IO CTPOKE WU CTOJIOLY.

Onpenenenre u obo3HaveHne oOpaTHoOH Mmarpuusl. Ilpumep Ha
HAXO0XJeHHe 00paTHOW MaTpHIbL.

OrnpenesieHde HeBBIPOXKIEGHHOW KBajapaTHOM maTpuubl. [IpuMep Ha
MIPOBEPKY BBIPOXKAEHHOCTH KBagPaTHOW MaTPHILbI.

3anucarth CHUCTeMy m JIMHEHHBIX aiareOpayvecKMX ypaBHEHHH ¢ n
HEU3BECTHBLIMMU.

3anucaTh OAHOPOJAHYIO CHCTeMy m JIMHEHHBIX alnreOpandyecKux
ypaBHEHHH C N HEU3BECTHLIMH.

OrnpesieneHre  pelleHHs CHCTeMbl  JHHEHHBIX  anreOpandecKux
ypaBHEHUH.

Onpejenedde COBMECTHOW CHCTEMBbl JIMHEHHBIX —alreOpanyecKux
ypaBHEHHH.

. Onpenenennie ocHoBHOW Marpuubl CJIAY. Ilpumep Ha cocTaBiieHHe

ocHoBHoOM MaTpulsl CJIAY.

3anucarh cTonOer CBOOOJHBIX YJIEHOB M CTOJOEl] HEM3BECTHLIX IS
CJIAY.

Onpenenenne pacuupeHHoi MaTpulel CJIAY. Tlpumep Ha cocTaBieHue
pacmipennoit marpulisl CJIAY.

Marpuunas ¢opma 3amucu CJIAY.

3anuchk pemenns CJIAY B marpuyHoii popme.

DneMeHTapHble npeobpa3oBanuss Matpuisl. [IpuMep Ha mnpuBencHHE
MaTpHIIbI K TparenryeBHIHOM.

Teopema Kponekepa-Kanemnu.

Teopema 1 o uucrne pewennit CJIAY.

Teopema 2 o uucne pemenuit CJIAY,

Teopema Kpamepa.

OnpeneneHre BeKTOPa, JUIMHBI BEKTOpPA.

OnpejienieHre HYIEBOTO BEKTOPa, OPTOB 1, J, k.

OrpeieneHre KOJJIMHEAPHbBIX BEKTOPOB.

OrnpeneneHre KOMILIaHapHBIX BEKTOPOB.

OrmpenienieHre CyMMBbI BEKTOPOB.

OnpeneneHre pa3HOCTH BEKTOPOB.

OmnpeneneHre MPOU3BEAEHUS BEKTOPa Ha YUCIIO.

Ornpenenenue 0a3uca Ha MIOCKOCTH.

Ormpenenenne 0a3uca B MPOCTPAHCTBE.
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43.
44,
45.
46.
47.
48.
49.
50.
51.
52.
53.
54.
55.
56.
57.
58.
59.
60.
61.
62.

63.

64.

65.

66.

67.

68.

OnpezenieHUe pasioKeHUsi BEKTOpa MO OPTaM KOOPAMHATHBIX OCEH.
OnpeneneHue HANPaBIAIOIMX KOCHHYCOB BEKTOpA.

Teopema 0 HanpPaBIAOIKX KOCHHYCaX.

CrnoxeHue BEKTOPOB B KOOPAWHATHOH GopMme.

KonniHeapHOCTh BEKTOPOB B KOOpAWHATHOH (opMe.

OnpenesneHue paanyc-BEKTOpPa TOUYKH.

OnpeneneHue CKaJISpHOTO TPOW3BEAEHUA BEKTOpoB. IIpumep Ha
BBIYMCIIEHHE CKAJISPHOTO MIPOU3BEACHUS BEKTOPOB 110 ONPEACIICHHUIO.
BhluMclieHHE CKaNSpPHONO IPOW3BEACHUS BEKTOPOB B KOOPAMHATHOW
dopme. [TpyMep Ha BBIYMCIEHHUE CKATIAPHOTO NPOU3BEACHHS BEKTOPOB.
BrlunciieHue JUIMHBI BEKTOpa B KoopauHaTHoi ¢opme. Ilpumep Ha
BBIUUCIICHUE AJTMHBI BEKTOPA.

BrluncneHye yria Mexay BeKTopamu B KOOpAMHATHOH ¢opme. [Tpumep
Ha BBLIYHCIICEHUE YIJIa MEXY BEKTOPaMH.

Broluncnenvie TPOEKUMH BEKTOpa Ha 3aJaHHOE HalpaBiIeHUE B
xoopauHatHo# ¢opme. Ilpumep Ha BeIYMCIIEHWE MPOEKLUMM BEKTOPa HA
3aJlaHHOE HallPaBJICHUE.

OnpeneneHre BEKTOPHOTO IPOU3BEAECHUS BEKTOPOB.

OrnpeneneHye NpaBoil TPOHKHU BEKTOPOB.

I"eomeTpuyeCcKHil CMbICT BEKTOPHOIO IIPOU3BEACHU S BEKTOPOB.
BolynclieHe BEKTOPHOTO IPOM3BENEHWS B KOOPIMHATHOH (opMme.
ITpumep Ha BBIYKCIEHHE BEKTOPHOTO IPOU3BEACHHUS BEKTOPOB.
OnpeneneHyie CMEMIAHHOTO IIPOU3BEACHHUST BEKTOPOB.

["eoMeTpuUeCKUil CMbICT CMELIAHHOT'O [TPOU3BEICHUS BEKTOPOB.
BolyKclieHHE CMEIIAHHOTO IIPOM3BENECHUs B KOOPAWHATHOH (Qopwme.
ITpuMep Ha BBIYMCIEHUE BEKTOPHOTO ITPOU3BEACHHUS BEKTOPOB.
YpapHenue TIpsMOH ¢ yMIOBBIM - Koddduuuentom. llpumep Ha
COCTABJICHUE YPAaBHEHHUS TIPIMOH C YTIIOBBIM KO3 GULMEHTOM.

O6miee ypaBHeHWe MpsMoii Ha miockoctu. IIpuMep na cocraBieHHUE
00LIEeTr0 YPaBHEHUS IIPSAMOW.

VpaBHeHue NPSMOW, NPOXoAAlled 4epe3 AaHHYIO TOUYKY, C JaHHBIM
yrinoBeiM  Koapduimentom. [lpumep Ha cocTaBieHHe YpaBHEHHS
NPpAMOH.

VpaBHeHue MPAMOI Ha TIOCKOCTH, TMPOXOMAIIEH 4epe3 JBE NaHHBIC
Touku. [TpuMep Ha COCTaBIEHHUE YPABHEHUS MIPSIMOH.

VpaBuenue NpsMON Ha IUIOCKOCTH, MPOXOAAIICH 4Yepe3 JaHHYIO TOUKY
MepreHAMKYJIIPHO  AaHHOMY  BekTopy.lIpumep Ha  cocTaBieHME
ypaBHEHUS MPAMOH.

Brluncnende yrna MeXAy MPSMBIMH C YITIOBBIMH KO3(Q(ULIMEHTaMH.
[TpuMep Ha BLIYMCIICHHUE YTJIa MEXKY MPSIMBIMHU.

Ycnosue napasuiebHOCTH JBYX MIPSAMBIX c YTIOBBIMH
ko3 dhueHTaMHU.

VcnoBue — MEPNEHAVKYNSPHOCTH  ABYX  IIPAMBIX  C  YTJIOBBIMH
KoahduLMeHTaMHU.
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69. ®opmyJia BIYHUCICHHUS PacCTOSHMS OT TOYKM IO NPAMOH Ha MJIOCKOCTH.
[TpuMep Ha BBIYMCIEHHE pACCTOAHMA OT TOYKM JO MPsMOH Ha
MJIOCKOCTH.

70. OrmpeneneHue ypaBHEHUS TOBEPXHOCTH B IPOCTPAHCTBE.

71. VYpaBHeHue IUIOCKOCTH, NPOXOAdlleid  uepe3  JaHHYO  TOUYKY
NeprHeHauKyISpHO JaHHOMYy BekTopy. Ilpumep Ha cocTaBleHHE
ypaBHEHUS MJIOCKOCTH.

72. OOuee ypaBHeHMe IUIOCKOCTHM. IIpuMep Ha cocTaBiieHUE YpPaBHEHUS
MJIOCKOCTH.

73.  YpaBHeHHE IJIOCKOCTH, MPOXOAIIei yepe3 TpU JAaHHble ToYkH. [IpuMep
Ha COCTaBJICHUE YPaBHEHUS IIJIOCKOCTH.

74. BrplunclieHHMe yria MeXIy IByMs MIOCKOCTAMMU. [Ipumep Ha BbIUHUCICHME
yrjia MeXay ABYMs IJIOCKOCTSAMH.

75. Ycnosue mapaiebHOCTH JBYX INIOCKOCTEH.

76. YcaoBue neprneHauKyIspHOCTH ABYX INIOCKOCTEH.

77. @opmyna BbIYMCIICHUS PACCTOSHUS OT TOYKM 10 TiockocTH. [Tpymep Ha
BBIYKMCJICHHE PACCTOSHUS OT TOUKHU [0 IJIOCKOCTH.

78. KaHoHuueckue ypaBHeHMs TpsAMOi B TMpocTpaHcTee. Ilpumep Ha
COCTaBJICHME YpaBHEHUS MTPAMON.

79. TlapaMeTpuueckue ypaBHeHHs NpAMoil B mpocrpaHcTse. [lpumep Ha
cocTaBJieHUe YPaBHEHHUS ITPAMOH.

80. VYpaBHeHHe mpsAMOIl B IPOCTpaHCTBE, MPOXOAAIIEH Yepe3 [Be 3aJaHHbIC
Toyky. [IpyMep Ha cocTaBlieHHE YpaBHEHUs NPAMOM.

81. OO6mue ypaBHEHHs NPSIMOH B IPOCTPAHCTBE.

82. Yron Mmexay nmpaMbeIMU B mpocTpaHcTse. IIpuMep Ha BeIYUCIICHHE yria
MEX Iy MPSMbIMH B TPOCTPAHCTBE.

83.  VYcnosue mapajsieNbHOCTH ABYX NMPSAMBIX B IIPOCTPAHCTBE.

84. VYciosue neprneHAUKYJISPHOCTH ABYX IPAMBIX B TPOCTPAHCTBE.

85. YcioBue pacroio)XeHHs IBYX NPAMBIX B OJHOH IJIOCKOCTH.

86. VYron Mexay mpsMO# M INIOCKOCTBIO.

87. VYcnoue mapaieJbHOCTH IPAMOM U IMJIOCKOCTH.

88.  Ycnosue neprieHIMKYJIAPHOCTH IPSIMOM U IJIOCKOCTH.

89. OnpeneneHue OKpy>KHOCTH.

90. KaHoHuMYeckoe ypaBHEHHE OKPYKHOCTH.

91. Ormpenenenue 3JUIMICA.

92. KaHoHUMYeckoe ypaBHEHUE dJIIMIICA.

93. Omnpenenenue runepooIsl.

94. KaHoHHYecKkoe ypaBHEHHE TUIepoOobl.

95. Ormpenenenue mMapadoisl.

96. KaHoHHYeckoe ypaBHEHHE ITapadboJbl.

97. OnpeneneHue NyCTOro MHOXECTBA.

98. OrmpeneneHue MOIMHOXECTBA.

99. OnpeneneHue YUCIOBOIO MHOXECTBA.

100. Omnpenenenue abcomoOTHON BENUUMHBI YUCIIA.

101. OnpeenieHye OKPECTHOCTH TOYKHU 0,
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102.
103.
104.

105.
106.
107.
108.
109.

110.
111.

112.
113.
114.
115.
116.
117.
118.
119.

120.
121.

122.
123.
124.
125.
126.
127.
128.
129.

130.

131.

OnpejieNieHHE E-OKPECTHOCTH TOUKH 0.

OnpejefieHne YETHOM U HEUETHON (DYHKUHUH.

Onpenenenue BO3pacTarouieH, yOBIBaIOLIEH, HEBO3pacTaroUIeH,
HeyObIBarouled GyHKIUM.

OnpepenieHHE OrPaHAYEHHON (QYHKUHH.

OnpepeneHue NepUOJUIECKON QYHKIHUH.

OnpenesieHHue YUCIOBOH NOCIEAOBATEIbHOCTH.

OnpejieneHre orpaHUUEHHON MTOCIEJOBATE/IEHOCTH.

Onpenenenue BO3pacTarouIeH, yOBIBatOILIEH, HEeBO3pacTarouleH,
HeyOBIBaOUIEH MOCIe]0BaTeTbHOCTEH.

Onpejenenue npeaeia YACJIOBOH MOC/IeJOBATE/IEHOCTH.

Ornpenenenue cxosuencs YUCJIOBOH TOCJIeJOBATEIBHOCTH,
pacxosLecs YUCTOBOH MOC/IEOBATEIbHOCTH.

Onpenenenne mnpejena ¢yHkuuu B Todke. llpuMep Ha HaxXoxaceHHE
npeaena GyHKINN B TOYKE.

Onpesnenenue mpeiena QyHknuM Ha OeckoneuHoctd. [lpumep Ha
HaXOoXJICHHE TIpeena GYHKIUH Ha OECKOHEYHOCTH.

OnpeneeHre 6ECKOHEYHO MaNoOH (PyHKIHH.

Onpenenennre 6eckOHEYHO OOMBIIOH QYHKLUHA B TOUKE.

Onpeaenenne GeckoHedHO GONBIION YyHKIMI HA OECKOHEYHOCTH.
«IIpuHIMT IBYX MHJIMLIHOHEPOBY.

IepBriii 3aMevarenbHbid npeaen. [IpuMep Ha UCTMONB30BAHUE TIEPBOTO
3aMevaTeIbHOro Npeaerna.

Bropoii 3aMeuarenbHbI npejen. ITpuMep Ha HMCIONB30BAHHE BTOPOTO
3aMevaTeNbHOro npejena.

[TepBoe omnpejieNeHUE HENMPEPHIBHOCTH GYHKUHH B TOUKE.

Onpefenenue TpUpauieHus GYHKIAA B TOYKe

HENpEePHIBHOCTH PYHKLUH B TOYKE.

OnpepesieHre HEMPEPHIBHOCTH QPYHKLUUH B UHTEPBAJIC.

OnpejeneHne HEMPEPBIBHOCTH (PYHKUHH HA OTPE3KE..

OmnpejielieHHE TOYKH pa3pplBa GYHKLHH.

OnpejieneHyne TOUKU paspblBa IEPBOro poja.

OmnpejerieHHe TOYKU pa3pbiBa BTOPOro poja.

Onpenenenne  mnpousBogHod  ¢GyHKUMH. ['eoMeTpuieckud  CMBICT
POU3BOJIHOMH ((HOPMYIHPOBKA).
VpaBHeHHe kacaTenbHOH K rpaduky ¢yHxuuu. Ipumep Ha cocTaB/IeHHE
YpaBHEHHMs KAcaTeNIbHOR K rpaguKy GyHKLHH.
dopMyna Tpou3BoAHON coXHOM GyHKuMu. ITpumep Ha BbIYMCICHHE
IIPOM3BOIHON CIIOXKHOH PYHKIHH.
Anroputm norapudmuueckoro auddepenuuposanus. Ilpumep Ha
BBIYMCIEHHE  [POM3BOAHOM TNpHd  TOMOIIM  JIOrapru(PMUIECKOro
auddepeHInpoBaHus.
Onpejesienne NMPoU3BOJHOM 2-ro, 3-ro ¥ n-ro nopsjaka. [Ipumep Ha
BBEIYKCJICHUE TPOM3BOJAHON BTOPOro MOps/IKa.

o, Bropoe onpezaenenue
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132.
133.
134,
135.
136.
137.
138.
139.
140.
141,
142.
143.
144.
145.
146.
147.
148.
149.
150.
151.

152.

154.

155.

Onpegenenue guddepeHuunana ¢yHkuud. Ilpumep Ha BBIYHCIIEHHE
nuddepernuana GyHKLUH.

Onpenenenue nuddepenuuana 2-ro nopsaka. [lpumep Ha BbIYHCICHUE
nuddepeHnuana 2-ro nopsaka.

Teopema @epmMma.

Teopema Poms.

®opmyna Jlarpanxka.

Teopema Komu.

[pasuno Jlonurans packpbiTHs HeonpeneneHHoctei Buma [0/0].
ITpumep Ha npuMeHeHue npasuia Jlonurans.

[lpaBuno Jlonutans pacKpeITHs HeonpeleneHHocTed Buga [0o/o0].
TIpumep Ha npuMeHeHHe npasuna Jlonurans.

Heo6xoauMble yCI0BUS BO3pacTaHUs U yObIBaHUS QYHKUMH.
JlocTaTOYHEIE YCIIOBUS BO3pacTaHUs ¥ yObIBaHUS QYHKUMH.
Ornpeaenenus MakCUMyMa i MUHUMYMa (yHKLHU OJHOHA ITepEMEHHO.
Heobxonumoe ycnoBUe CYIIECTBOBaHUS SKCTpeMyMa (QYHKIMM OJIHOM
NepeMeHHOM.

Onpesenéenue kputuueckux Ttouek | poma. JloctarouHoe ycioBue
CYHIECTBOBaHUS IKCTpeMyMa GyHKIMHU OJHOM NepeMEHHOM.
OnpesienieHusl BHITYKJIOCTH BBepX U BHU3 rpaduxa GyHkuud. [IpusHaku
BBITTYKJIOCTH rpaduka GyHKIHH.

Onpejenenvie Touku mneperuba rpaduxa ¢ynkuuu. Heobxoxumoe
YCJIOBHE CYIIECTBOBAHMSI TOUKHU Neperuoa.

Onpenenenne kpurudeckux Todek II poma. JlocratouHoe ycioBue
CYHIECTBOBaHUS TOYKHU Meperuoda.

OnpejienieHne BepTUKAIBHONW acHMNTOTHI rpaduka dynkuuu. Ilpnmep
HA HAXOXK/EHUE BEPTHKAIBHOM aCUMITTOTH rpaduka (yHKIHH.
Onpefenenye rOpU30HTAIBHON acCUMITOTHI rpaduka dynxuuu. [Ipumep
Ha HaXOXXJEeHUe FOpU30HTAIBHON aCHMIITOTHI rpaduka QyHKIHMH.
Onpenenenyie HaKJTOHHONW acHMMOTOTH rpaduka QyHkuuu. Ilpumep Ha
HaXOKIEHUE HAKJIOHHON aCHMITOTHI Ipaduka QyHKIHM.

DOyHKIUA JIBYX = IEpPEMEHHBIX. OcHoOBHEIE OTIpeeJICHUS.
['eoMmeTpHUecKUil CMEIC]L.

Onpejienenye 4acTHOM NPOM3BO/IHOM MEPBOTO MOpAAKa M0 X (QYHKIHH
ABYX NepeMeHHbIX. IIpuMep Ha HaxXOXJICHHEe YaCTHHIX MPOM3BOIHBIX
GbYHKUMY ABYX MEPEMEHHBIX.

Onpejenenye YacTHOM NPOM3BO/IHOM MepBOro Mopsaka no y (QpyHKUHAH
JBYX TiepeMeHHBIX. [IpuMep Ha HaxoJeHHEe YaCTHBIX MPOU3BOIHBIX
GYHKIUH JBYX MEPEMEHHBIX. ’

Teopema 0 paBeHCTBE CMEMIAHHBIX YaCTHBIX MPOU3BOAHBIX. IIpuMep Ha
HaxOoXI€HHe YacTHON IPOM3BOIHOM BTOpOro mopsjaka (QyHKIHMU ABYX
NepeMEHHBIX.

Onpenenenvie u GopMyna Ul BBIYHUCIEHHs IIOJHOTO AMddepeHimana
GyHKIMK ABYX TepeMeHHBIX. IIpumep Ha HaxXoXIEHHEe MOJHOro
nuddeperHnuana GpyHKIUN ABYX ITE€pEMEHHBIX.
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156.

157.

158.

159.

160.
161.

162.
163.
164.
165.

166.
167.

168.
169.

170.
171.
172.
173.
174.
175.
176.
177.
178.

179.

TeopemMa 0 mNPOU3BOJHON CIOKHOH (YHKUMHM JBYX MEPEMEHHBIX.
[TpuMep Ha HaxOXACHHE IMPOM3BOJHOM CIOXHOW (QYHKUMH JBYX
NEPEMEHHBIX.

®opMysia MOMHON NPOM3BOAHOM QYHKLUMH JABYyX mepemMeHHsbIx. lIpumep
Ha HaXO’XKJIeHHe MOJHOM MPOU3BOAHOM.

Onpejenenue HeaBHONW GYHKUMH OJHOM nepemenHon. Popmyna
NPOM3BOJAHON HesiBHOW (yHKUMHM OJHOH mnepeMenHoi. [lpumep Ha
HAXO0>K/I€HHUE NPOU3BOIHOM HEsIBHOH (QYHKIMK OJHON NEpEeMEHHOM.
Onpezienienne MakcuMyma (QyHKIHH JAByX mnepeMeHHblx. Teopema o
HEOOXOAUMBIX YCIIOBUSIX DKCTPEMYMA.

Teopema 0 JOCTaTOUHBIX YCIOBHUSX CYIIECTBOBAHHS DKCTPEMYyMa.
IMpousBoaHas 1o HanpasieHus. CBa3b MPOU3BOJHOM 110 HANPABIICHHIO C
rpajuEHTOM.

Onpenenenne nepBooOpasHoit  QyHkuuu. Teopema O MHOXECTBE
NEPBOOOPA3HBIX.

Omnpeenernue U 0003HaUEHHE HEONIPEAETIEHHOTO HHTErpaa.

CaoiicTBa HEONPE/IEIEHHOTO MHTErpana: i depeHuran u ponu3Bo/IHas
OT HEONPEJENICHHOTO MHTErpana, HeoNpe/eNeHH bl HHTEerpan ot
aubdeperumana ¢yHKIUU.

WuBapuantHocts  GopMmynsl  uHTerpuposanus.  Ilpumep  Ha
UCIOJIH30BAHUE HHBAPUAHTHOCTH (OPMYJIBl HHTETPUPOBAHUSI.

[TpuMep Ha MHTErPUPOBAHHE METO/I0OM 3aMEHBI IEPEMEHHOM.

dopmMya MHTErpHpOBaHUs 1O YacTaM. [Tpumep Ha MHTErPUPOBAHKE 110
JacTAM.

I[TpuMep Ha HHTETPUPOBAaHUE MPOCTEHLIEH palMoHapHON 1podK I THna.
[TpuMep Ha MHTErpPUPOBAHME IIPOCTEHUIEH PAlMOHAIBHOH apoou 11
THIIA.

WuTerpupoBanue npocreiieii palponanbHoi apobu Il tnna.
Pa3iokeHHe paliMoOHANIBHBIX Jpo0Oeit Ha mpocTeHime.

MeTox  HEONMpEAENEHHBIX  KOIpQHUIMEHTOB ¥ ofuiee NPaBUIIO
MHTErPUPOBAHUS PALMOHATIBHBIX APOOEH.

MHTerpupoBaHHe TPUTOHOMETPHYECKUX (PyHKUMH. Y HHBepcanbHas
TPUrOHOMETPHUECKAas MOACTAHOBKA.

OrnpejeneHye HHTErpaibHOM cyMMbl hyHKIMU f(X) Ha oTpeske [a,b].
Onpenenenue U 0003HaYEHHE ONPEAETIEHHOTO HHTErpaa.

CaoiicTBa ONPEJETIEHHOTO HHTErpasna (paBHBIE peJIEIbl
UHTErpUpPOBAHUS, nepecTaHoBKa NpEJENoB HHTETPUPOBaHU,
pa3NoKeHHE HHTEpBAIa HHTErPUPOBAHHUS HA CyMMY JIByX MHTEPBAJIOB).
®opmyna Heiorona-JleiiGuuua. [Tpumep Ha HCNONb30BaHUE (GOPMYIIbI
HetoTona-JIenbnuna.

Teopema o cpensem. llpumep Ha HaXOXJACHHUE CPEJHErO 3HAYCHUS
(bYHKLIMH Ha OTPE3KE.

OmnpeaeneHne ONpeAENEHHOr0 HHTErpajga ¢ TMEPEMEHHBIM BEPXHHM
npeaenoM. BsIBOA MPOU3BOAHOM OT ONpEAENICHHOro HMHTEerpana ¢
nepeMeHHBIM BEPXHUM IPEJIETIOM.
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180.

181.

182.

183.

184.

185.

[Ipumep Ha HHTErPUpPOBaHHE 4YETHBIX M HEYeTHBIX QYHKIWHA B
CHMMETPUYHBIX Mpesieiax.

OmnpejesieHde  HecoOCTBEHHOro — HMHTerpana nepsoro  popa  (C
OecKOHeUHBbIM  INIPOMEXYTKOM  HWHTerpuposaHus). Ilpumep  Ha
olpejiefieHue CXOJUMOCTH HECOOCTBEHHOTO MHTETPajIa epBoro poaa.
Onpenenenre HecOGCTBEHHOTO MHTerpaja BTOpOro poja (0T pa3pbIBHOM
¢yskuuu). Ipumep Ha ompeleneHHe CXOAUMOCTH HECOOCTBEHHOTO
HHTErpajga BTOpoOro poja.

TTpubnkeHHOe BBIYHCIIEHHE OIpeJeeHHOTo HHTerpana: ¢opmysa
NPSAMOYTOJIbHUKOB.

[TpubnukeHHOe BBIYHCIIEHHE OIpeJie/leHHOro HHTerpana: ¢opmyia
TpareLuii.

TMpubamkeHHoe BbIYKC/IEHHE OINpe/e/eHHOro HUHTerpana: ¢opmyia
napa6o.1 (CuMicoHa).

IlpumepHblii epedeHb BOMPOCOB K IK3aMENYy 3a 2 Kypc

l.

KoMruteKkcHble uydciaa U JeHCTBHA Haa HUMH. Anrebpaudeckas ¢opma
KoMILiekcHoro uucia. [lpumep Ha n300pakeHHe KOMILIEKCHOTO YHc/Ia
Ha KOMIUIeKcHOM Tmmockoctd. [lpuMep Ha HaXxoxjaeHHEe MOAYJIS
KOMILJIEKCHOTO YHCIIa.

['eomeTtpuueckas UHTepnpeTanms KOMILJIEKCHBIX YHUCEJL.
TpuronomeTpudeckas ¢(opMa KomijaekcHoro ducia. [lpumep Ha
npeoOpa3oBaHiie anredpanyeckoli (OpPMBI KOMILUIEKCHOro 4ucja B
TPHTOHOMETPHYECKYIO.

®opmyna Myaspa. @opmyna Oiinepa. [lokasarenbHas  ¢opma
KOMILIeKCHOro 4Mcia. IlpuMep Ha mnpeoOpa3oBaHHe anreOpandeckon
(OpMBI KOMILIEKCHOTO YHCIIa B [TOKa3aTeJIbHYIO.

OrnepanyuH Haj KOMIUIEKCHBIMU TePeMEHHBIMH; dIeMeHTapHbie QyHKIHH
KOMIUIEKCHBIX TiepeMeHHBIX. [Ipumep Ha cioxeHHe, BBIMHUTaHUE U
YMHOKeHHEe KOMILIEKCHBIX YHCE

OO6bIKHOBEHHBIE AU PepeHMaIbHbIE yPaBHEHHS TE€PBOro TopsJKa.
Onpenenenve, o0ilee, 4acTHOe U 0c000€ PEIIEHHS.

3agaua Komwu g quddepeHIHaIbHOTO ypaBHEHHs T1E€pBOro Mopsjka, e€
popmyrpoBka. Teopema CyIeCTBOBAHUS W €[IMHCTBEHHOCTH PEILICHUS
3anaun Komu. |

JuddepernnaibHble ypaBHeHHs 1-ro mopsixka ¢ pasJe/stolUMUCs
nepemeHHbIMH. OnpesesieHue. Criocod MHTErpUPOBaHHUS.

OpHopoansle  auddepeHIManbHble  ypaBHeHUa  1-ro  mopsijka.
Onpenenenne. Criocod HHTErpUPOBAHHUS.

Jluneitnsle nuddepeHmanbHble ypaBHeHus 1-ro nopaaka. OnpezneneHue.
Wurerpuposanne MeTonoM  bepHymni. VYpasHenwe  bepHysiH.
Onpenenenue.
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10.

11.
12.

13.

14.

15.

16.

17.

18.

19.
20.
21.
22.
23.
24.
25.
26.
27.

28.

29.

30.
31.
32.
33.
34.

JlubdepeHimanpHple  ypaBHEHUs — BRICLIMX — MOpsAKoB.  (OCHOBHbIE
onpenenenus. Popmynuposka 3amaun Komm. OOuiee n dacTHoe
pelieHUS.

- (n)
WuTerpupoBaHne ypaBHeHNH BIaa ¥ S

. (k) (k+) )y _
HHTerpupoBaHue  ypaBHEHM  BHUIa Fouy™ pm 7 y™) =0 e
coJieprKaluX UCKOMOH QyHKIUK.

UnTerpupoBanie ypaBHeHuit suna By ) =0, ge cojiepKalnx
HE3aBHUCUMOM [TEPEMEHHOM.

Jlu"elinple oAHOpoAHBIE OWddepeHnaNbHbIE YpPaBHEHHS BTOpPOro
nopaiaxa. Onpenenenne. Teopema o CTPyKType oOIIero pelueHus
JUHENHOro OJTHOPOJHOrO ypaBHEHHS.

JInHelHble HEOAHOPOJHble U depeHIMANIbLHbIE YPaBHEHHS BTOPOro
nopanka. Onpenenenne. TeopemMa o CTIPyKType OOLIEro pelueHus
JTHUHEHHOTr0 HEOJHOPOJHOTO YPAaBHEHMS.

JluHelinple oAHOpoAHBle aUpQepeHInanbHble YPAaBHEHHS BTOPOro
MopsAJKa ¢ MOCTOSHHBIMY KoddduimenTamu. Onpenenenue. Teopema o
BUJE pEIIEHHI TakUX YypaBHEHWH. XapakTEpUCTHYECKOEe YPaBHEHHE
TUHENHOro 0JHOPOAHOrO ypaBHeHus. Onpe/ie/IeHue.

Teopema o CTpyKType oOWIEro pelmeHus JWHEHHOro OJHOPOAHOrO
ypaBHEHMA BTOPOro MOPsIKa ¢ IOCTOSHHBIMU K03 QQUIIMEHTaMH.

JlvuHeliHble HEONHOpPOAHBIE IU(GdepeHIMAILHbIE YPaBHEHHS BTOPOro
MopAaKa C MOCTOSHHBIMH KOI(QQUIMEHTaMH C MPaBOH YacThiO
CIIELMAIbHOTO BUA.

JinddepeHunanpHoe ypaBHEHHE B YaCTHBIX MIPOU3BOIHBIX.

YpaBHeHre MajbiX KONeOaHNUH CTPYHBI.

ITpeo6pazosanue Jlamnaca. HaxoxxaeHne n3o0paxkeHuH QpyHKLAM.

OTBICKaHHE OPUTHHAJA 110 U300 PAKEHUIO.

CucreMsl quddepeHIHANBHBIX YPaBHEHUMN.

Yucnossie psaapl. OCHOBHBIE ONPEAETIEHUS.

["eoMmeTpryeCcKHiA U rapMOHUYECKUIT PAJIBI.

CBoiicTBa CXOAALIMXCS U PACXOASIIMXCS PAIOB.

Heo6xoaMMble yCIOBHS CXOJUMOCTH YHCIOBBIX psAfoB. JloCTaTOYHBIH
MPU3HAK pacXOJUMOCTH psla.

[epBelil MPU3HAK CpaBHEHHS AJA YHUCIOBBIX 3HAKOMONOXHTEIBHBIX
PANOB.

BTopoii Npu3HAK CpaBHEHHA JUIS HYHCIOBBIX 3HAKOIMOJOXKHUTENbHbIX
pA0O0B.

[TpusHak J{anambepa.

PanuxansHbii npuzHak Komm.

HHTterpaibHbiil mpu3Hak Kommn.

O6001IEHHBIN raApMOHUYECKHH PSJl, EM0 CXOAUMOCTB,

3HaKonmepeMeHHble W 3HAKOYepenylolInecs 4ucioBele paibl. [IpusHak
JleftbHuLa.
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35.

36.
37.
38.
39.
40.

41.
42.

43.
44.
45.
46.
47.
48.
49.

50.
51.
52.
53.
54.
55.
56.
57.
58.
59.

60.
61.

62.

63.

64.

65.

AGCONIOTHAs ¥ YCJIOBHAS CXOAMMOCTDb 3HaKONepeMeHHoro psaja. Teopema
0 CXOJIMMOCTH a0COJIIOTHO CXOISILIErocs psja.

DyHKiHOHaNbHBIE pAAbl. OCHOBHBIE ONPENCICHHUS.

Crenennsie psaasl. Teopema Abens.

HuTepBai U paguyc CXOAMMOCTH CTENEHHOrO psijia.

[NMpumenenue npuzHaxoB [lanambepa u Kowmu it CTENEHHBIX PALOB.

Paznoxenne ¢GyHKUMH B CTerieHHOH psa. Teopema O €QMHCTBEHHOCTH
pasNioKEeHUsA B CTeneHHoW psin. Teopema o pasnoxeHud QyHKUUH B
CTENEHHOM ps .

Psanel Teitnopa u Makiiopena.

Tpuronomerpudeckue psasl Oypse ¢ mnepuogom 27. CpoitcTea
obpazyioriet cucTeMbl GyHKLMH.

Briuucnenue koaddunuentos psiga Oypee.

Psigpl @dypbe 111 YeTHBIX U HEYETHBIX (PYHKIHH C IEPUOIOM 2z,

Bapuauuonusle NpuHUUIEL JIMHEHRHBINH onepaTop, ero CBOKMCTBa.

3anaua ontumManbHoro ynpasieHus. [ToctaHoBka 3anauu.

[TpuHiun makcumyma IloHTpsiriHa.

MeTox AUHAMHUYECKOro MporpaMMHUpPOBaHHUS.
3amicaTh NPOCTPAaHCTBO JJIEMEHTApHBIX COOBITMH MNpU TPOHHOM
noa0pacslBaHUM MOHETHI.
KaxoBa MomHocTh MHOXecTBa A={2, 5,9, 10}.
Haiitu cymmy mMuoxects AuB: A={2, 4,5} u B={1, 2, 3}.
Haiitn npoussenenue mHoxectB ANB: A={2, 4, 5} u B={1, 2, 3}.
Haiitu passocts MuHOxecTB A\B: A={2, 4,5} u B={1, 2, 3}.
bpocaloT omHy wurpansHylo Koctb. CobbiTie A={Bmmano 1, 2, 6}.
HaiiT IPOTHBONONIOXHOE COBBITHE A .
Kaxue coObITHS HAa3bIBAOTCS HECOBMECTHBIMM.
BBIUMCIUTD KOJUYECTBO MEPECTAaHOBOK 5 3JIEMEHTOB.
HaiiTu BEpOSTHOCTb BBITACKHMBAHUA KpPaCHOro 1iapa W3 YpPHBI, B
KOTOpOit Jiexar 2 Gesbix, 4 KpaCHBIX U 5 YEPHBIX LIAPOB.
HaifTy BepOSATHOCTb BHITACKUBAaHHUs OeNoro Liapa U3 ypHbl, B KOTOpOH
aexart 2 6eNpiX, 4 KpacHbIX U 5 YEpHBIX LIApOB.
HaiiTu BEpOSTHOCTb BBITACKUBAHHS YEPHOrO Liapa U3 YPHbI, B KOTOPOH
nexar 2 6enbIX, 4 KpacHbIX ¥ 5 YEPHBIX 1LIAPOB.
BBIYMCAUTE YUCIIO COYETAHHIA U3 5 BIIEMEHTOB 110 2.
HaiiTi xonuyecTBO criocoGoB BHIOpaTh 2 Iiapa M3 YpHBI, B KOTOpPOH
nexar 2 6ebiX, 4 KpacHBIX U 5 YEpHBIX LIapoB.
HaiiTu xomu4ecTBO crioco6oB BhIOpaTh 2 KpacHBIX Iapa M3 YPHBI, B
KOTOpOii Jexar 2 6enbIX, 4 KpaCHbIX U 5 YEPHBIX IIapOB.
HaliTu KoJau4ecTBO Crioco0OB BbeIOpaTh 2 YEpHBIX LIapa W3 YpHBI, B
KOTOpOI#i Jiexar 2 GeNbIX, 4 KpaCHBIX M 5 YEPHBIX I1apoB.
CKONBKUMH CIIocob6aMu MOXHO BbIOpaTh mapy 1 Oenslit M 1 4epHbIHA
IIap W3 YpHBI, B KOTOpO# JexaT 2 6enblX, 4 KpacHbIX M 5 YEPHBIX
I1apOB.
CxoJbKO IBY3HAUHBIX YHCEN, He conepxauux uudp: 0, 4, 7.
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66.
67.
68.
69.

70.
71.

72.
73.

74.

75.

76.

77.

78.
J)

79.
80.

81.

82.

OrnpenenieHue KIacCH4YeCKOH BEPOATHOCTH COObITUS.

BeposiTHOCTE TOCTOBEPHOTO COOBITHS.

BeposiTHOCTH HEBO3MOXKHOTO COOBITHS.

Ha xakmoli M3 4eThipeX OJIMHAKOBBIX KapTOYeK HaledataHa OJHa W3
6yks: E, M, O, P. Kaprouku TtinatensHo mnepememanbl. Haiitn
BEPOSATHOCTh TOTO, HYTO Ha YeThIpeX BBIHYTBIX [0 OAHOH W
PaCIIOJNIOKEHHBIX B OMHY JMHHIO KapTO4YKaX MOXHO OyJaeT mpouecTb
cnoso MOPE.

Onpenenenne He3aBUCUMOCTH COOBITHH.

B ypue nexar 2 Gembix, 4 KpacHbIX M 5 4YepHbIX wIapoB. Kakosa
BEPOSTHOCTD BBITAILHTH BTOPO# Iap OeJIbIM, €ClIH NMEPBLIM ObLI BHIHYT
KpacHbl# 11ap.

Jausl BepositHocTd coObiTHi P(4)=0.7, P(B)=0.8. HaliTi BeposTHOCTb
cyMMmbl cobbiTnii AUB.

JlaHb! BepOSTHOCTH He3aBuCHMbIX coObITHiA P(4)=0.7, P(B)=0.8. Hatitu
BEPOATHOCTH MPON3BeieH!s COOBITHH AN B.

Umeercs S5 BUHTOBOK, 3 M3 KOTOPHIX CHa0XEHBI ONTHYECKHM
npuuenoM. BeposTHOCTb TOro, 4T0 CTPEJIOK MOPa3sUT MHIIEHb W3
BHHTOBKH ¢ ONTHYecKMM TipubopoM, pasHa 0.9, a U3 BHHTOBKH 0e3
TIpuLeNa 3Ta BepOSATHOCTb paBHa 0.6. Halith BepoATHOCTb, YTO MUILIEHE
Oyner nopaxeHa, €CJIH CTPEJIOK MPOU3BEAET OJIMH BBICTPEIl U3 Haynaqy
B35ITOH BUHTOBKH.

Mouery 6pocaror 5 pa3. Haiitu BeposTHOCT, 4To Pemka Beimaner
POBHO 2 pa3sa.

Haiith QyHKUMIO TUIOTHOCTH BEpOSTHOCTH f(x), ecim F(x)=
0 npu x<0
sinx npu O<x<rn/4
1 nmpu x>m/4
Haiitu MaTeMaThueckoe oxunaHue auckperHon CB
X 1 3 4
p 0,6 0,3 0,1
Haiith MateMaTHueckoe oxuaaHue HenpepslBHOH CB:
0 npu  x <1
x-05 npu 1<x<2
1 npu  x>2

Haiitu qucnepenro CBX, ecnn MX — 2; M(X*) =09.
Haiitu cpennee kBaapatnueckoe otkioHeHune CBX, ecnmu MX = 2;

M(X?) = 8.
Haiitu weussectHoe p, ecnu jauckpetHas CB  uMmeer  psan
pacripeieneHus:

X 2 4 5

P 0,2 p 0,5
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83. HaiiTu MareMaTU4ecKoe OXHUJaHWE YUcCia TMOMAaJaHUul CTPEIKOM B
MHUIIEHb, €CIIY OH J€JIAeT 6 BBICTPEJOB, BEPOATHOCTEL MOMAJAHUA TIPU
OJIHOM BhICTpeJie paBHa 0.3.

84. HaiitTu MareMaTM4ecKOe OXHIaHWE HETPEPBIBHOH  ClydaiHON
BEJIMYUHBI, PABHOMEPHO pacipe/iefieHHOH Ha uHTepsane (3, 9).

85.  KakoB cMbICI MApaMETPOB a U 6 HOPMAJILHOTO pacrpeieieHus?
86.  HaiiTu MaTeMaTHYECKOe OXMIaHMe CiydaiiHol BeJuduHbI SX+3, eciu
MX=2.

87. Haiitu qucniepcuto cnydaiiHol BennduHel 5X+3, ecim DX=2.
88.  Uto Ha3bIBAETCSA BapHaHTaMU BEIOOPKU.
89.  Haiitu o6beM BLIOOPKH

X | 3 4
1 3 4 2

90.  CocCTaBUTh CTATUCTHYECKUH PAJT OTHOCUTEIILHBIX YaCTOT BHIOOPKH
X | 3 4
1 3 4 2

91.  TlocTpouTh MOJIMIOH YAaCTOT pacripeaesieHUs
X 1 3 4
n, 3 4 2

92.  TlocTpouTs ruCTOrpamMMy 4acToT paclpeie/iCHUs

, 1 3 4 2

93,  HaiiTu BLIOOPOYHYIO CPEIHIOO JUISl pACIIpeIeIeHUS
X | 3 4
1 3 5 2

94.  Jlng BeIGOpKM 00beMa n=5 BBIYUCIIEHA BRIOOPOYHAS AUCTIEPCHs D, 20

. HaitTu ucripaBjieHHY10 BBIOOPOYHYIO JUCIIEPCHIO.

95. Kakoii 43 UHTEPBAJOB HE MOXET HABJIATLCH JIOBEPUTEIILHBIM
WHTEpBallOM TE€HepalbHOW  CpeaHed, ecnu To4YedHas  OLIEHKa
MaTeMaTHIECKOro OXUAAHUA paBHa 9

1) (8.6,9.6) 2)(8.6,9.4) 3)(8,10)

96. Kakoii W3 WHTEPBaJlOB HE MOXET SABJATHCA JOBEPUTEJIbHBIM
UHTEPBAJIOM CPEIHEro KBaJApPaTHMYHOrO OTKJIOHEHHsS HOPMaJIbHOTO
pacnpeaenenus, eciu TodedHas ouenka CKO pasna 2.1

1)(0.84,3.36) 2)(0,4.62) 3) (-0.42, 4.62)

97.  Kak Ha3bIBaeTCs OCHOBHAsI FMIIoTe3a?

98.  Kaxas u3 rumnoTe3 He ABJSETCS KOHKYPUPYIOIIEN KH : A 5

DH, :A#5; 2YH,:A25; 3)H,:A>5

99.  Ilpoctoili Uiy CIOXHOU ABISAETCA THIIOTE3a H,: A > 5.

100. 3akoH Gonburnx yuces. Hepasencrso Uebrliesa.

101. Teopemsr UebnieBa u bepuyninu. LlenTpansHas npeaenbHas TeopemMa.

102. 3akoH pachpeeieHHs BEPOSTHOCTEH  JBYMEpPHOH  CirydaiHoOM

BEJUYHUHBI. YUCTIOBBIE XApaKTECpPUCTUKHA CUCTEMBI BYX CJIy‘-I&ﬁHbIX
BCJIHYHH.
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103. CnyuaiiHble IPOUECCH] U MX OCHOBHBIE XapaKTCPUCTHKU.

104. Ilenu Mapkosa. Knaccudukanus COCTOSHUHA.

105. Cmoco6sl peacraBnesus rpada. IlyTs, nuki, ceTw.

106. KanoHuveckas 3aa4a JUHEHHOIO IPOrpaMMHUPOBAHKA.

107. TpaHcnopTHas 3aaada.

108. MareMardueckde MOJAENH TPOCTEMIIMX CHCTEM H  IPOIECCOB.
TTpUHUHMITBEI TOCTPOSHMS MaTEMAaTHYECKHUX MOJIETIEH.

IpuMepbl 33334 418 NPOMEKYTOYHOMH aTTeCTAUMH
1. Beruucnure onpenenurenb
2 7 8 1
315 18 91
0
7

g 0 n
13 30 1

2. JlaHbl MaTpUIIbI:

12 3 -5 0 1 -1
4 |2 -6 o) B=la 0o n| o=z 1
301 -1 23 4 -2 -7
b
. -1
Haiinure 4AB; AC; B™.

3. Uccienyiite cHCTEMBI U B CIIy4ae COBMECTHOCTH PELIMTE HX METOAOM
["aycca unu XKoppaana-I aycca:
o - xp v x4+ 2x, 2
In —2x, - xymx, =,
5x, —3x, 4xy 2z 4,
Ty -dx, -Tx -5x, — -7,

2

4. Peuure OXHOPOIHBIE CUCTEMBI YPABHEHHM:

43 +x v =0,
-0

3xn +tx, xyt2xg 0,

Tx +5x, —x, +5x .

+

Sxy+7Txy +x,v4x, 0

5. JlaHsl TpH NOCTIEAOBATENbHBIE BepIIMHbI Hapaienorpamma A(1;-

2:3), B(3;2;1) u (C(6;4;4). Haiimute ero 4eTBepTyIO BepiMHy D.
6. Ha ocu OZ naiinure TouKy, paBHOyAaieHHyI0 0T A(4;-1;2) 1 B(0;2;-1).
7. YopocTuTe BeIpa)KeHHE:

Fx(2 -3y —Fx(F + 2D+ G +3]-4E)x ]
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8. Jlana mupamuza ¢ Bepumaamu O(0;0;0), A(5;2;0), B(2;5;0) u C(1;2;4).
Haiinute eé o0beM, wiomans rpand ABC u JutHHY BBICOTHI, OITYINEHHOH Ha 3Ty
rpaHb.

9. lana npamas x3y+6=0. Haiigute: a) ee yrioBoii ko3dduuyenr, 6) ee
HOPMAJILHEIHM BEKTOP, B) TOUKH NepecedeHHs C OCSIMH KOOPMHAT, T) ILTOIAAb
TPeyroabHUKA, 3aKIIFOYEHHOTO MEXLy 9TOM IPSIMOH M OCSIMH KOOPIMHAT, 1)
TOYKY TIepeceyeHusi 3Toi npsiMoii ¢ psimoit 5x2y9=0.

10. Haiigute mpoekuuto B Touku A (5; 7) Ha npsamyro
x+2y4=0 u Touky C, CHMMETPUYHYIO TOYKE A OTHOCHTEIBHO JAHHOM TIPAMOH.

11. Jana touka A(4; 6). CocraBbTe ypaBHEHHE OKPYXHOCTH, JTHAMETPOM
KOTOPO# CITy>XHT OTPE30K OA.

12. Jlan sminne 9x°+25y*=1. Hanummre ypaBHeHHEe cOPOKYCHOM
paBHOOOUHOH THUIIEPOOIIBI.

13. Ucmiosip3ys mapauienbHBIN IEpeHOC OCEH KOOPAMHAT, IIPUBEIUTE
ypaBHEHHS K KAHOHHYECKOMY BHJIY; TOCTPOHTE KPUBYIO:

a) 2x*+5y*-12x+10y+13=0
14. JlaiiTe reoMeTpUYECKYIO WILTIOCTPALUIO CHCTEMBl HEPABCHCTB!

it rytey,

x20,

y L0,
15. Haiture paccrosiuue riockoctu x2y2z+4=0 a) ot Touku A(5;1;1); 6)

OT IIockocTH 2x4y4z+5=0.

16. Hai’mme CIIEeAYIOIUM TIpelien:

. x*-3
]‘];I,I}g X o+xt+l,

17. Uccnenyiite HeMpeppIBHOCTh (PYHKIMH, HAliUTe TOUKH Pa3phIBa,
YKa)KWTE XapaKTep pa3pbiBa, MOCTpoiTe rpaduK GyHKIMH B OKPECTHOCTH TOYKH
pa3psbiBa.

sinx+1

y_:x!+x+7 .

18. Haiiaure npon3BoHbIC | YHKIHH
y=mw+ﬁ+ﬂ
19. Brluncnure npenesnbl, Ucnonb3ys npasuio Jlonutans-bepuynnu:
lim ,13 -3x2+20
x—=—2 12 +2x
19. HaiiauTe acCHMIITOTH KPUBBIX:
x3+1

y:

2
x -1
20. Haiinute HeomnpeaeaeHHbIE HHTErpabl, IPUMEHsISE OCHOBHBIE IIPaBHIIa
HHTerpHpOBaHH;r

I!x + 1]!&2 i
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21. Halinure HeonpeaeneHHble HHTErPAJIbl, HCIOJb3YS [10JABEACHHE O]
3HaK quddepentiuana:

J' arcCcosy

a1 x?

22. Beiuucnute onpelenéHHbie HHTerpabl:

dx

A
4 cos® xdx
3
2
2

23. Beiuncnure niomany Guryp, orpaHUYeHHbIX JINHUSIMHU:
y=lnx, y=h'x

simx

24. Haiiute 4acTHBIE MTPOU3BO/IHBIE U MONTHBIE AUddepeHiHanbl
byHKIMi:

z  arctg

4
—

25. Haiigute Haubonbllee H HauMeHbIIEee 3Ha4YeHHS QYHKOUM B
obnactu D:
[~18x2y,
z Caxp, '[05}-53.
26. ITpouHTerpupyiite nuddepeHnnansHbIe YpaBHEHHS c
paszensrolMMUcT NepeMeHHbIMU. Ecnu naHbl HayallbHble YCJIOBHS, HaiiauTe

YaCTHBIC PECILICHUA!
Ixche— 2xdp =dx +dy

27. Haioute o0mue pelIeHus JTUHEUHBIX OJHOPOAHBIX
TG bepeHIMATBHBIX YPaBHEHHI:
P'Hy+20p =0
28. Omnpenenute BU YaCTHBIX pelieHui HEOHOPOAHBIX
auddepesManbHBIX ypaBHEHUH:
yHy =x>-3
29. HanmmmTe npocreiflilyto | opMyny n-ro @wieHa psija:
3.4.2.°8. .
4 9 16 325

30. UccnenyiiTe cXoAMMOCTb PSAIOB C MOJTOKUTEILHBIMU UIeHAMMU:
© 1

n=l (n+1)1.t12(n+1)

10 Meroanyeckne peKoMeHAAUMH AJA O0y4aloUIHXCH 110 OCBOEHHUIO
XHCHMIIIHHBI

Jis . yclelmHOro OCBO€HMsI AMCLMIUIMHBI CTYHEHTHl MOJDKHBI IIOCEIaTh
JEKLMOHHBIE M IIPAKTUYECKHE 3aHATUSA, aKKypaTHO KOHCIIEKTHPOBATh JIEKIUU
(McaTe B OTAETBHOM TeTpaaM, BHIAENATh U (PUKCUPOBATH KIIIOYEBBIE MOMEHTHI
JIKLMH), BBINIOJNHATH 3aJaHHsi IO PEIIeHHIO THUIIOBHIX 3alad Ha MPaKTHYECKUX
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3aHATHAX. Hepe,u 3aHATUSIMH CTYJICHTAM PEKOMCHAYETCA NPOYUTATh KOHCIIEKT
OpeabIaymero 3aHsATHA. B xonue ¥ Ha MIPOTSIKCHUHN 3aHATHA CTYAEHTHI MOI'YT
3aJ1aTh NPEnoaaBaTeIioO YTOYHAIOIMMUE BOIIPOCH! 11O paCCManHBaeMOﬁ TEME.

Jlexus OCHOBHas (opMa CHCTEMaTHYECKOTO, IOCJIEeJOBATEILHOIO
YCTHOTO H3IIOXKEHHS ydeOHoro Matepuana. UTeHHe NEKIMH, Kak IPaBwIIO,
OCYIIECTBISETCS HauOoJee mpo¢eCCHOHATTEHO IIOITOTOBJICHHBIMHU

npenoaaBaTe M YHUBepcuTeTa. OCHOBHBIMH 33/1a4aMH JICKIMHT SBIIAIOTCS:
O3HAaKOMIIEHHE OOy4YaloIMxcsd C MeNsIMH, 3aJadaMHd M CTPYKTYpOii
U3y4aeMoM MUCHUIUIAHBI, ee MECTOM B CHCTEME HayK M CBA3IMH C JIPYTUMH
U CHUILTAHAMY;
Kparkoe, HO MO0 CYIIECTBY, M3JI0XKEHHE KOMIUIEKCa OCHOBHBIX HayYHBIX
MOHATHI, IOAXON0B, METOOB, IIPUHIIAIIOB JaHHOHN TUCLUIIIMHBI,

— KpaTKoe H3JI0KeHue Hambojee CYIMECTBEHHBIX IOJIOXKEHWM, PacKpBITHE
OCOOEHHO CJIOXHEBIX, aKTyaJlbHBIX BOIIPOCOB, OCBELIEHHE JTUCKYCCHOHHBIX
mpo0em;

— ompeJelieHHe TMEPCIeKTHBHBIX HAanpaBlIeHU# IalbHEHIEro pa3BUTHS
HAYYHOI'O 3HaHWS B JaHHOU 001acTH.

3HauMMbIM  (AKTOPOM  [OJHOLIEHHOW W  IUIOZOTBOPHOH  paboTHI
ofyyaromierocss Ha JIEKIHW SBISETCS KyJIbTypa BeIE€HUs  KOHCIIEKTa.
IIpUHIMTHATEHO HEBEPHHIM, HO MOJNYYHMBIIMM B HAaImle BpeMs JOOCTaTOYHO
HIKPOKOE PACIPOCTPAHEHHUE, SBISETCS OTHOLICHUE K JIEKIMU KaK K «IHKTaHTY»,
KOTOPHIM O0OydJaromuiics MOXKET aKKypaTHO M JOCiOBHO 3amucarth. Ciymias
JIEKIMIO, HeOOXOIUMO HAyYHWTHCS BBIJCIATh M (DUKCHPOBATH €€ KIIOYeBBIE
MOMEHTEI, 3alMChIBasi UX OOJee YEeTKO W BBIJENSS KaKuM-JIU0O0 crocoOoM u3
obmero tekcra. Kpome Toro, HeoOXOOUMO HAy4MTHCS N€NaTh MMOHATHBIE LIS
00y4aroIlerocs: COKpaIieH!s MpH 3aMucH TEKCTa JICKIMH U, B LIENIOM, CTPEMUTECS
OCBOHTH OBICTPYIO MaHepy MHACHEMa.

ITofe3HO IPUMEHATH KakKyo-IHO0O0 YyHOOHYI0 CHCTEMY COKDAIlleHWM W
YCIIOBHBIX O0O3HAYeHWi (M3 W3BECTHHIX WIHM BBHIPAOOTAHHBIX CaMOCTOSTENBHO).
IIpuMeHeHWe TAKOH CHCTEMBI TOMOXKET 3HaUYUTEIBHO YCKOPHUTE IPONECC 3aIHCH
nexnuy. KoHCHEKT JieKnuy IpeIIoYTUTEeNILHO MUCaTh B OJHOW TeTpajaM, @ He Ha
OTZENBHBIX JIACTKAX, KOTOPblE TMOTOM MOTYT 3aTepsAThes. Takke I 3alucd
TEKCTa JIeKIMM MOXKHO BOCMOJNB30BaTbcs HOYTOYKOM, WM IUIGHIIETOM.
PexoMenyeTcss B KOHCIEKTE JICKIMH OCTaBIATh CBOOOIHBIE MeCTa, WM IIOJ,
HanpuMep, Ui TOro, 4YToOBl Oblla BO3MOXHOCTH 3alMMCH  HE0OXOIUMON
“HGOpMaIUH Npy padoTe HaJ MaTepUalaMu JIEKIMHI.

Ilpy BeleHMH KOHCIEKTAa JIEKIMHM HEo0XOJUMO 4YeTKO (UKCHPOBATh
pyOprKanuio Martepuaia — pasTpaHW4YeHHE pasfeloB, TEM, BOIPOCOB,
naparpa¢oB ¥ T.m. O0sg3aTelbHO CcliefAyeT [eNlaTh CIENMAlbHBEIE ITOMETKH,
HanpuMep, B ClydasX, KOTOAa Kakoe-IHOo orpefelicHHe, MOJI0XKECHHE, BBIBOJ
OCTANNCEL HEACHHIMHM, COMHHTEJIHHBIMU. bBbIBaeT, 4TO MaTepuan He YCHeld
3amucars. Torja Takke HEOOXOAMMO CJieNaTh COOTBETCTBYIONIHE ITOMETKHM B
TEKCTe, 4YTOOhI He 3a0bITh, B JaNbHENIIIEM, BOCIIOJIHUT 3Ty HH(POpPMaLHIo.
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KauecTBEHHO CHENaHHBIA KOHCIEKT JIEKIHH ITOMOXET OOydYaromuMcs B
IpOIECCE CaMOCTOSATENbHOH pabOTH, IOATOTOBKE K IPAKTHYECKUM H
nabopaTrOpHBIM 3aHATHSAM, IIpH IOArOTOBKE K Claye 3a4eTa.

Ha nexumsax  paccMarpuBalOTCa  Haubonee  BaXHBIE — BOIPOCH,
QyHIAMEHTANBHEE 3aKOHBI, TpeOylolmHe ITyOoKoH NpopaGOTKH BOIPOCOB,
CBSI3aHHBIX C U3YUYE€HHEM Ha YPOBHE COBPEMEHHBIX 3HAHMH.

ITo TemaM 1-16 MpPOBOASATCS HHTEPAKTHBHEIE JIEKIUH B (OpMe NMPOO6IEMHBIX
nexuyii B obuiem KonudectBe 18 wacoB. VIHTepakTHBHBIE JIEKLIMH IPOBOIATCS B
dopme mpobnemHbix nekuuii. B xome mpobneMHOHM JE€KLHH IperojaaBaTenb
BKJIIOYAET B MPOLIECC M3I0XKEHHS MaTepuala cepuro IpobieMHBIX BOpocoB. Kak
NpaBUIO, 3TO CIOXHBIE, KIOYeBble IS TeMbl BONPOCh. CTyIeHTh
NPHUTIAMIAOTCS IS Pa3MBIIUIEHUA M IMOMCKY OTBETOB HAa HHX IO MEpe HX
IIOCTAaHOBKM. THIOBas CTPYKTypa NpoOIeMHON INEKIMH BKIIOYAET: CO3JaHHE
npo6IeMHOM CHTyaluy depe3 MOCTAaHOBKY y4eOHOH MpoOaeMbl; KOHKPETH3ALHUIO
3TOi NpOoOJIEMBI, BEABIDKEHHE THIIOTE3 [0 €€ PEIICHHIO; MBICICHHEIH
9KCIIEPHUMEHT o IIpOBEpKeE BEIIBUHYTBHIX THITOTE3; IIPOBEPKY
COPMYJIHPOBAHHEIX THIOTE3, MONOOP apryMeHTOB M (akToB I MX
NOATBEPXIEHHA;  (QOpPMYyITHPOBKY  BBIBOLOB;  IIOABEJEHHE K  HOBBIM
NPOTHBOPEYHSAM MIH IepClEeKTHBaM M3Y4YeHHs IIOCIENYIOLIEro MarepHaa,
BONpPOCHL Ui OOpaTHO# CBs3HM, MOMOTAIOIMIME KOPPEKTUPOBATL YMCTBEHHYIO
JEATETBHOCTH CTYJEHTOB Ha JIeKIHH. B xone mpobieMHO# JIEKLUU MPOBOJUTCS
JUCKYCCHS [0 aKTyalIbHEIM BOIIPOCAM.

ITpakTHyeckue 3aHATHSA MPOBOAATCSA B LENIX W3yYEHHs HOBOIO MarepHala,
a TaKKe B LENAX YIIyOJieHUs ¥ 3aKpeIUIeHUs CTYJEHTAMH IOTy4EHHBIX 3HAHWM
Ha JIEKLHUSAX, YBA3KU TEOPHH C MPAKTHKOM.

ITpakTHYecKre 3aHATHA 10 JUCHUILIMHE «MaTteMmaTthka» INpPOBOISTCS B
COOTBETCTBHH ¢ YUeOHO-TEMATHYECKHM IUTAHOM IO OTAENBHBIM rpymmaMm. llens
NPAKTHYECKAX 3AHATHM — 3aKPENWTh TEOPETHYECKHE 3HAHUS, IOTydYEeHHBIE
CTyAEHTaMH Ha JIeKUUAX K B PeE3yJIbTaT€ CaMOCTOATENIBHOTO H3YYeHHMs
COOTBETCTBYIOIIMX Pa3[eNIoOB PEKOMEHIyeMOl JINTEPATYPE], a TaKXkKe NpHOOpecTH
NpaKTUYeCKHe HABBIKKA PELICHHUS 3a1ad, B TOM YHCJIEe MPHKIAAHOTO 3HA4YEHHS.

Tembl NpPaKTHYECKUX 3AHATHH 3apaHee COOOIIAIOTCA OOy4aromuMcs Uit
TOro, 4YTOOB OHM HMEIH BO3MOXHOCTH ITOATOTOBUTECA M IpopaboTarh
COOTBETCTBYIOIHE TEOPETHYECKHE BOMPOCH AUCLUILUIMHBEL. B Hadane kaxnoro
IIPaKTHYECKOTO 3aHSATHSA IMpernoJaBaTellb KpaTKo JOBOAUT JO O0YYaromuXcs Lenb
¥ 3a1a4M 3aHATHS M oOpalllaeT BHUMaHHe o0ydaromuxcsa Ha Hauboee CIOKHbIE
BOIPOCHI, OTHOCSIIMECS K H3y4aeMoii TeMe.

VIHTEPaKTUBHEIMH SBJISIOTCA INpaKTHYECKHe 3aHATHS B (opMe MeTona
pa3BHBalONIeiicad Koomepanuu (pemieHde 3anad B IpyNNax ¢ IOCIEAYIOIIUM
00CYXIEHHEM).

BaXXHBEIM YCIIOBHEM YCIEITHOTO OCBOCHHUS NUCHMIUIMHBL SBISETCS TaKXKe
camocTosiTeNlbHas pabora crymentoB. Llenso caMoCTOATENBHOH pPaboTHI
OOYyJaroIIUXCA MPH H3Y4YEeHUH Y4eOHOH DUCUMIUIMHBL «MaremaTuka» SBISIETCS
BBIPA0OTKA MMM HABEIKOB pEIIEHHS 3aia4 [0 H3ydaeMod TeMe, paboTHl ¢
Hay4YHOU ¥ yuyeOHOH NHUTepaTypol, PYyrUMu UCTOYHHUKAMH, a TAK)KE Pa3BUTHE Yy
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00yyaronmXxcsl yCTOMYMBEIX CIIOCOOHOCTEH K caMOCTOSATENbHOMY (0e3 IoMoIH
npernoaaBaTesis) U3ydeHuo u 06paboTke MorydeHHOH HHPOpMaLHH.

B mpomecce  caMoCTOSATENbHOM  paboThl  OOywarolMiics  JOJDKEH
BOCIIPHHMMATh, OCMBICJIUBATh U YTIIYOJSThH MONy4yaeMylo HHGOPMALMIO, PELIaTh
HpaKTHIecKre 3aja4, aHaNHU3UPOBATh HOJy4YeHHble  Pe3YJbTarhl,
CaMOCTOSITEJIFHO BBIMOJHATH [OMAlllHUE KOHTPOJIBHBIE 3aJaHus, OBIIafeBaTh
npodeccHOHANFHO HeOOXONMMBIMH HaBbikamd. CamocTositensHas —pabota
o0yuJaromierocsi JODKHa UMeeT CUCTEMaTHYHBIM U MOCIeA0BaTeIbHBIN XapakKTep.
Tonpko B OSTOM cly4yae HPOWCXOJUT YCIEIIHOE OCBOCHHE IIPOrpaMMBI
JUCLIUIUIAHBI.
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Paboyasi mporpaMma IUCLMIIIHHE (MOJYJIS) COCTABIEHA B COOTBETCTBUE C
TpeboBanuaMu ®I'OC BO 1o HampaBieHHIO ITOArOTOBKH (crenuanbHOCTH)
162001 DxcrryaTanust BO3AYIIHEIX CY OB U OpraHH3alrs BO3AYITHOTO ABUKECHUS.

PaccMoTpeHa U yTBepkIeHa Ha 3acelaHUU Kapenpel Ne 4 «Beicmias
MaTEMaTUKa» « {7 » 207/ rona, mpotokon Ne 4

Pa3zpabotunxu:

K. G.-M. H., Gy Adanacsea I'.B.

7
(yuenasn cmenenp, YHeHoe 36aHue, ¢a.Mquu}l U URUyuanvl pa3pa60mllulcoe)

3asenyrouuii kadenpoii Ne 4 /

,T.H. II O €ecco ITonsuckuii B. A.

(yuenasn cmenens, yuenoe ssanue, pamunun u unuyuanst paspabomuuxog)

IIporpamma cormnacosana:

Pyxosoautens OITOIT

I.T.H., IOLIEHT, C.H.C. B /f —7 Tapacos B.H.

"z

(vuenas cmenens, yuenoe seanue, #www:w: u /muuuanbt pykosodumens OITOI)

IlporpamMma paccMoTpena u ofo6peHa Ha 3aceiaHuu YuebHo-MeTommuueckoro
coBeTa YHuBepcuteta «19» ®epais 2014 roxa, mpotokon Ne 5.

C M3MEHEHUSIMHU U JOMONHEHUAMH OT « _50» asrycra 2017 rona, mpoTokon
Ne sp (B coorBerctBHH ¢ IlpukazoM oT 5 anpens 2017 r. Ne 301 «O6
yrBepKaeHun Ilopsinka oOpraHM3auMM W OCyLIECTBIEHHUS 06pa3oBaTeLHOM
ACATENBHOCTH 1O 00pa3oBATENBHBIM IMPOTPAMMAM  BBICIIErO o6pa3oBaHus
nporpamMmaM  GakalaBpuaTa, IIpOrpaMMaM  CIIEL[HAJUTETa, IIporpaMmmam
MarucTparypbi»).




	Page 1
	Page 2
	Page 3
	Page 4
	Page 5
	Page 6
	Page 7
	Page 8
	Page 9
	Page 10
	Page 11
	Page 12
	Page 13
	Page 14
	Page 15
	Page 16
	Page 17
	Page 18
	Page 19
	Page 20
	Page 21
	Page 22
	Page 23
	Page 24
	Page 25
	Page 26
	Page 27
	Page 28
	Page 29
	Page 30
	Page 31
	Page 32
	Page 33
	Page 34
	Page 35
	Page 36
	Page 37
	Page 38
	Page 39
	Page 40
	Page 41
	Page 42
	Page 43
	Page 44
	Page 45
	Page 46
	Page 47
	Page 48
	Page 49
	Page 50
	Page 51
	Page 52
	Page 53
	Page 54
	Page 55
	Page 56
	Page 57
	Page 58
	Page 59

