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1 [esu u 321241 OCBOEHMS U CHUTLIHHBI (MOTYJIs1)

Kypc «MopenupoBanue cHCTeM» TMpeJHa3Ha4YeH ISl TNPHOOPETEeHHsS CTYJICHTAMU:
MMOHUMAaHMsI MECTa M POJIM MOJICTUPOBAHUS TNPU AHAIM3E W CHHTE3E CIIOKHBIX CHUCTEM; YMCHUS
IIPUMCHATDH COBPCMCHHBIC TEXHOJIOTNHU IJIaHUPOBaHUA )41 MMPOBCACHUA KOMITBFOTCPHOT'O
MOJICTIMPOBAHMS; 3HAHWM aHaM3a W WHTEPIPETAlUUd PE3yJbTaTOB MOJACIUPOBAHUS, IMPOBEPKHU
a/ICKBaTHOCTH MOJIEIH UCCIIEIyEMOM CUCTEME.
3agaun AUCHUNIHHBI

ITocne N3YUYCHUSA NJUCHUIIIMHBI CTYACHTHI JOJIZKHBI 3HATD!

® [ICJIM U METOJIOJIOTHIO MOJICTTUPOBAHUS;

® OCHOBHBIE KJIaCChI CYILIECTBYIOLUX MOJIEIEH;

e MeTOJbI (OPMATHU3AIMH CUCTEM H CIIOCOOBI UX PEATU3AINH C TIOMOIILIO
COBPEMEHHBIX KOMIIBIOTEPHBIX TEXHOJIOTHI;

® HaBBIKU MCCJICAOBAHUS U aHAIN3A JUHAMUYECKUX CUCTEM;

® THUIIOBBIC AJITOPUTMBI CTOXAaCTHYECKOTO MOJICTUPOBAHUS;

® MeTOJbl 00paOOTKH TaHHBIX KOMIIBIOTEPHBIX SKCIIEPUMEHTOB.

2 O0bekThI NpodeccHOHATbHOI 1eITeIbHOCTH NPU U3YYeHUH TUCHUIIIUHBI (MOYJIfA)
Oo0bexkTtamu npodecCHOHATBHOM eSiTeJIbHOCTH B PaMKax H3y4aeMoOu IMCHUIIHHBI

(MoayJis1) SIBISIFOTCS:
Matematuueckoe u nporpaMmHoe ooecneuenne 3BM
(yka3zvleatomes u3z nepeyucientuvix 6 n.4.2 @I'OC BO)

3 MecTto qucuunauHbl (Moayas) B crpykrype OITIOIT

Hucturuimaa  B1.B.OJ[.18  «MonenupoBanue CHUCTEM» OTHOCHTCS K  00s3aT€IbHBIM
JTUCLUIUTMHAM BapuaTuBHOM yactu 6moka aucuuruna OITOIT BO.

[Tpuctynas K U3y4eHHIO TUCUUILIINHBI, CTYJCHTHI JOJDKHBI UIMETh TBEP/bIEC 3HAHUS, YMEHUS,
HaBBIKM M KOMIIETEHIIMM 1O MpeameraM «Marematuueckuii aHanmms», «JIuHeitHas anreOpay,
«Teopuss BeposTHOCTEN W MareMaThyecKkash CTaTHCTHKa», «Meroabl omtuMmm3anuny, «Teopus
MpUHATHUS perieHui». Bxomsaume komnerenun: OK-7, OIIK-5, TTIK-3.

OcBoeHne MaTepuaia JUCIHUIUIMHBI TTO3BOJIUT CTYACHTY OBITh MOATOTOBICHHBIM K U3yUEHUIO
JUCLUUIUTMH TPY TOATOTOBKE U 3allIUTE BBIMTYCKHON KBAIM()UKAIMOHHOW PadOTHI U MOCIEAYIOIICH
npogeccuOHaIbHON JeATeNbHOCTH B KauecTBe OakanaBpa no HanpasieHuto 09.03.01 «udopmaruka
Y BBIYMCIIUTENIbHAS] TEXHUKAY.

4 Tlnanupyemblie pe3yJIbTaThbl 00yUeHHs N0 AUCHUILIHHE (MOAYJ110), COOTHECEHHbIE ¢
IVIAHMPYEeMbIMH Pe3yJIbTaTaMH 0CBOCHHUsI 00pa30BaTeIbHON NPOrpaMMbl (KOMIIETCHIHAMH
BbIIYCKHHKOB)

®opMupyeMble KOMIIETEHIIUU
(K00 Komnemenyuu, ypogens (Iman) 0ceoenus)

(nocnednull — npu HAIUYUY 8 Kapme KOMNemeHyuu)

IInanupyemsle pe3yJbTaThl 00y4eHHS 110
AMCUUIIMHE (MOAYJII0), XapaKTepHu3yIolue
Jransl (POPMUPOBAHUA KOMIIETCHIMI

IIK-3: CIOCOOHOCTDH 000CHOBBIBATH
NpUHUMAaeMble  NPOCKTHbIE  peLIeHHs,
OCYLIECTBJIATh MOCTAHOBKY M BBINOJHATH
JIKCIEPHUMEHTHI no NpoBepKe HX
KOPPEKTHOCTH U 3¢ (PeKTUBHOCTH.

3HaTh:

OCHOBBI O0TIIeli TEOPHH CIOXKHBIX CHCTEM,
Knaccnquaumo 1 3aKOHOMECPHOCTH CUCTEM, METO/IbI
U MOJCJIN OITMCAaHUs U aHaJIu3a CUCTEM

SI3BIKM U MHCTPYMEHTAJbHBIE CPELCTBA
MOJCJIUPOBAHUA

YMmeTh:

BBIMOJTHATH CPABHUTEIBHBIN aHATU3 Pa3THIHBIX
MoJieNiel IPECTABICHUS 3HAHUMN [T PEIICHUS




MPUKIIAJIHBIX 3a1a4 KOMIIbBIOTCPHOT'O
MOACIIUPOBAHUA I/IHTEJIJICKTyaJIBHOI;'I
ACATCIIBHOCTH YCJIOBCKA

Biaagern:

HaBbIKaMH MCIIOJIb30BaHUA aJITOPUTMOB METOAOB
peuiCHus MpakKTUICCKUX 3a1a4

pe3ynbraT 00y4deHus chopMyITUpOBaH HA OCHOBAaHUH TpeOOBaHMIA MPO(heCCHOHANBHBIX CTAHIAPTOB!
— «PyxoBogurens pazpaboTku nmporpaMmHoro obecreuenns» Nel90 (mprkas MuHucTepcTBa Tpyaa u
counansHoi 3amuTel PO ot 17 centsiops 2014 1. Ne 645n);
—  «IIporpammuct» Ned (mpuka3z MuHHcTEpCTBa TpyAa U connansHoi 3amuTel PO ot 18 nekadps 2013

r. Ne 6791);
— «Crenuanuct o Hay4HO-UCCIE0BATEIILCKUM U OIBITHO-KOHCTPYKTOPCKUM pa3paboTkam» Ne32
(npuka3 MunucTepcTBa Tpyaa u conraibHoi 3amuThl PO ot 04 maprta 2014 1. Nel21h)

5 O0beM IUCHUIIMHBI (MOIYJIA) B 32a4€THBIX eIMHHUIAX C YKA3aHUEM KOJIMYeCcTBa
aKaJleMHYeCKUX WJIN ACTPOHOMHYECKHX YaCOB, BbI/ICJICHHbIX HA KOHTAKTHYIO padoTy
00yuyauuxcs ¢ npenojaBartesieM (110 BUAaM yueOHBIX 3aHATHII) U HA CAMOCTOSITEILHYIO
padoTy 00y4arommxcs

O0beM TUCIHITIHHBI (MOYJIS) COCTABISET 2 3a4STHBIX IWHUII, BCETO /2 YacoB, U3
KOTOPBIX:
51 4acoB cocTaBJsieT KOHTAKTHAS pa6oTa 00y4aloIerocs ¢ npenojaBaTesiem .

17 yacoB — NEKIIMOHHBIE 3aHSTHS,

34 4YacoB — MPAKTHUYECKUE 3aHATHUS;

MeponpusiTusi IPOMEKYTOUHON aTTeCTAIlUU — 3a4YET C OLICHKOM;

21 gac cocTaBsieT CaMOCTOSITeNIbHAs paboTa 00yJarOIIerocs.

6 Conep:kanue TUCIUILTHHBI (MOAYJIs1), CTPYKTYPHMPOBAaHHOE MO TeMaM (pa3aejam) ¢
YKa3aHHeM OTBEJCHHOI0 HA HUX KOJMYECTBA aKaJeMHU4eCKHX UJIH ACTPOHOMHUYECKHX YaCOB U
BU/IbI YUeOHBIX 3aHATHIA

No memui Haumenosanue mem Cooepircanue mem ‘

Knaccudukamnus BuI0B MOIETUPOBAHUS CUCTEM.
[TpobGnema kauecTBa MOJEIUPOBAHUS. AJEKBATHOCTh MOJIETTH
n3ydaemont cucreme. [IpuunHbl 1 ycTpaHeHue
HEaJIeKBaTHOCTHU MOJIETN u3ydaeMoit cucreme. OCOOEHHOCTH
KOMIIBIOTEPHOTO MOAENUpPOBaHus. TpeOoBaHus

OCHOBHEIE TTOHATHUS IIOJIB30BATECIIA K MOJACIIN. OCHOBHBIE 3TAITbI MOACIINPOBAHUSA
1 TCOpHUHU MOACIUPOBAHUA CHUCTEM. HOCTpOGHI/Ie KOHICIITYaJIbHBIX Moneneﬁ CHUCTEM U
CJIOKHBIX CUCTEM. nux (bopManmauHﬂ. AHFOpI/ITMI/ISaHI/ISI MO}IGJ’IGf/i CHCTEM U UX

MalllMHHas peanu3aius. HempepbIBHO-1eTEpMUHUPOBAHHBIE
Mozenu (D-cxemsr). JIMCKpeTHO-1€TEpMUHUPOBAHHbBIE
mogenu (F-cxemsr). JluckperHo-ctoxactuueckue moaenu (P-
cxembl). HenmpeprsiBHO-cTOXacTH4eckne Moaend (Q-cxemsr).
KomMOuHUpOBaHHbBIE MOJIEIIH.

[TonaTne o tuHAMUYecKoi cucreMe u e€ moaenu. [lapameTpsl
COCTOSIHUSI CUCTEMBI, Ha4aJIbHbIE YCIOBUS, 3aKOH
¢bynkuronuposanus. Touku paBHOBecus, (ha3oBoe
MIPOCTPAHCTBO, (a30Bast TpaeKTOPHs, (Ha30BbIi TOPTPET
CHUCTEMBI. Y CTOMYHBOCTh U HEYCTOMYMBOCTH TOYEK
paBHOBecHs. TOYKH paBHOBECHUS B aBTOHOMHBIX
JUHAMHMYECKHUX CUCTEMaX IBYX NNEPEMCHHBIX.

MoaenupoBanue
JTUHAMUYECKUX CUCTEM

1 HepequL BUI0B yqeGme 3aHATHI YTOUYHACTCA B COOTBETCTBUU C yqe6HLIM IJIaHOM.




AHaIUTHYECKOE UCCIIEIOBAHUE U KOMITBIOTEPHOE
MoJieJIMpOBaHuE MoBeaeHus cucteM. [lonsTue o
npeobOpaszoBanuu Jlamnaca. DyHKIMOHAIBHOE OMMCAHNE
cuctemsl. [lepenarounas Gynkuus. MeToabl BEIYUCICHUS
nepenatouHoi pynkuun. KonedbarerbHbIe CHCTEMBI.
Monenu cucteM: MeXaHUYEeCKHUE, dJIEKTPHUUECKHE,
XUMHUYECKHE CUCTEMBI. bHoornyeckre CUCTEMbI: MOJIEIb
MaubTyca IMHAMHUKHU YUCIIEHHOCTH HapOAOHACEICHHUS
3eMHOT0 I1apa; Mojienb DepxroabcTa YNCICHHOCTH
OJIHOPOJIHOM MONYJIALMK; MOJielb BansTepa-JIoTku.

MoaenupoBanue

CTOXacCTUYECKHNX CUCTEM.

Monenu cucTeM ¢ 3JIEMEHTAMHU CIIy4aliHOT'O ITOBEACHU.
IIpumepsl cUCTEM, OTIMYHBIX OT JETEPMHUHUPOBAHHBIX.
I'eneparopsl ciaydalHbIX U IICEBAOCIYYalHbBIX YUCEI.
Onenka KkauecTBa JaTYMKa CIIy4YalHbIX YHCEII.
MopenupoBaHue Ciy4alHbIX BEJIMYUH C 33JaHHBIM 3aKOHOM
pacnpenenenus. Teopus merona Monre-Kapio.
Bo3MmoxxHOCTH ME€TOZ]a CTATUCTUYECKUX UCIIBITAHUN U €r0
TOYHOCTb. [IpUMepBI CTaTUCTUYECKOIO MOIEIMPOBAHUSL.

MoaenupoBanue
pactpenenéHHbIX CHCTEM

Knaccudukanus 3aga4 MaTeMaTn4eckoil (pu3uKm.
HauanpHble 1 rpaHuuHbIC YCIOBUS. BhuncnurenbHbie
METOBI HCCIIEIOBAHUS PACTIPEACTIEHHBIX CHCTEM: METO/T
KOHEYHBIX JIEMEHTOB; METO/I KOHEYHBIX Pa3HOCTEH.

NMuTanmoHHOE MOJEIMPOBAHUE CUCTEM C OUEPEISIMHU.
[Totoku ciayyaitHbix coobiTHil. [TyaccoHOBCKUI TOTOK
city4aiiHbIX coObITHI. Monenu cucteM ¢ ouepeasimu. CBsi3b

HNmurtanmmonnoe N o
C TeOpHei MaccoBOro 0OCITyKUBaHUS. AHAIU3 ouepeaei
MOJICIUPOBAHUE
CrpykTtypa cuctem ¢ oxuganueM. [Tokazarenu paboThl
cucTeMbl. AHanu3 3aTpar. JAucuuIuiMHa o0CIy KUBaHUS
ouepeu.
[TnanupoBaHe BHIYUCIUTENBHBIX SKCIIEPUMEHTOB. MeTo bl
TEOPUH TUIAHUPOBAHUS IKCIIEPUMEHTOB. DaKTOPHBIE
npoctpancTBa. OleHKa BIAUSHUS U B3aUMOCBSI3U (PaKTOPOB.
O6paboTka pe3yabTaToOB Buasl hakTopHoTO aHanm3a skcepuMeHToB. O0padoTka
BBIYHCITUTENBHBIX PE3yNbTAaTOB BEIYUCIUTENBHBIX SKCTIEpUMEHTA. MeTo
HKCIIEPUMEHTOB HaUMEHBIINX KBaJAPaToOB. PerpeccoHHbIN aHaIN3
pe3ynbTaToB MojenupoBanus. [IpoBepka ajekBaTHOCTH
Mozenu. KoppensiuoHHbIi aHaIn3 pe3yibTaToB
MOJICTTUPOBAHUSI.
SI3pIKM U
UHCTPYMEHTAaJbHbIC
O0630p A3BIKOB U MMPOTPAMMHBIX CPEICTB MOJICIUPOBAHHUS.
cpeacTBa
MOJIETHPOBAHUS
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3 cemecTp
Tema 1 OCHOBHBIC ITOHATUS TCOPHUH
MOJEJIUPOBAHUS CIOKHBIX CHCTEM.. 1 1
Tema 2 MozaenupoBaHue JUHAMUYECKUX CUCTEM 4 8 12 7 7
Tema 3 MonenupoBanue CTOXaCTUUECKUX CUCTEM. 4 8 12
Tema 4 MoaenpoBaHue paclpeaesIEHHbIX CUCTEM 2 4 6 7 7
Tema 5 IMUTalIMOHHOE MOJIEIMPOBAHUE 2 4
Tema 6 OOpabOTKa pe3yIbTaTOB BEIYUCIUTENBHBIX ’ ’ 4 7 7
JKCIIEPUMEHTOB
Tema 7 SI3bIKM 1 HHCTPYMEHTAJbHBIE CPEACTBA ) 8 10
MOACIHUPOBAHUA
[IpomexxyTouHast arTecTauus auddepeHInpOBaHHbIN 3a4eT ¢ X X
OLEHKOU (VKasvisaemcsi popma npogederus) **
Hroro 17 34 51 21 21

2 TlepedeHb BUOB y4EOHBIX 3aHATUH YTOUYHACTCS B COOTBETCTBUH C Y4EOHBIM ILJIAHOM.




7 IlepevyeHb y4eOHO-METOANYECKOT0 0O0eceYeHHs 1JIsl CAMOCTOSATeJIbHOH PadoThI
00y4arouUXCcH Mo JUCHUILIMHE (MOXYJII0) M METOAMYECKHEe YKA3ZAHUS VISl 00y4aK0IIMXCS
10 OCBOEHHUIO JUCHHUIIMHBI (MOAYJII0)
3aoanus Kk 6bINOIHEHUIO KOHMPOLbHBIX PAOOM.

3aoanus k npaxmuyeckum 3aHAMUAM

8 lIpuMeHsieMble 00pa3oBaTeIbHbIE€ TEXHOJOTHH IJIAA PA3JIMYHBIX BHI0OB Y4eOHBIX 3aHSITHI
U 1JI51 KOHTPOJISI OCBOEHUSI 00y4aI0IMMUCS 3aNJIAHMPOBAHHBIX Pe3yJIbTATOB 00y4eHUs

Vkazviearomea — obpaszoeamenvHvle  mMexHONO2UU,  UCNONb3YEMble NpU  peanu3ayuu
PA3IUUHBIX  8UO08 YYeOHOU pabombel (3anamuil) u oarwue Haubonee ppexkmuenvlie
pe3yibmamsl 0C80eHUsT OUCYUNIUHBL (MOOVIIS).

[Tepeuens 00s3aTeIBLHBIX BUIOB PA0OTHI CTYACHTA:

[Tocemienne NEKIMOHHBIX 3aHATHIA;

MOCEIIEHNE CEMUHAPCKUX 3aHSITHIA;

BBITIOJTHCHUE KOHTPOJIBHBIX PaboT;

camoctostenbHas pabora crynenta (CPC) HampaBiieHa Ha 3akperyieHHE HaBBIKOB
CaMOCTOSITENILHOTO BBIIIOJIHEHUS TEMAaTHUYECKUX 3aaHHIA;

MOJTOTOBKA K OMPOCY (pyOeKHBIM KOHTPOIb);

y4acTue B TPYIIOBBIX AUCKYCCUAX Ha CEMUHAPCKUX 3aHITUSX;

clayva 3a4éTa.

9 ®oHA OLEHOYHBIX CPEACTB JJIsl IPOMEKYTOUYHOH aTTecCTAUH
M0 JUCHUIIHHE (MOAYJII0)

I1K-3: cnocoOHOCTh 0OOCHOBBIBATH IPUHUMAEMbIE IPOEKTHBIE PEILIEHHs], OCYIECTBIAT
MOCTAaHOBKY M BBIIIOJIHATh AKCHEPUMEHTHI 10 MPOBEPKE UX KOPPEKTHOCTU M 3(PPEKTUBHOCTH.
[Tonnas xapta komnereHuuu OIIK-5 npuBenena B nokymente «Marpuua ¢opMUpoBaHUS
KOMIIETeHIMI» 1o HampasieHuto OaxanaBpuata 09.03.01 Mubopmartuka M BbIUMCIUTENbHAS
TEXHUKa»

Onucanue MIKaj OLeHUBAHUA

B 7 cemectpe (caaya 3a4yera) MakCHMalbHOE KOJIMYECTBO OAIOB, KOTOPHIE CTYIEHT MOXET HabpaTsh 3a
cemectp — 100, B TOM gnce:
49 6anoB 3a MmocelIeHne 3aHATHH, 1Mo | GayTy 3a mocelieHne JEKIUH WK IPAaKTHIeCKOTo 3aHATHS);
30 6anIoB 3a BRIITOJHEHHE KOHTPOJIBHOW PabOTHI;
21 GamnoB 3a KOHTPOJIBHEIE PaOOTHL.

[To pesympraraMm pabOTBI B CEMECTpE CTYISHT MOXKET IOJNyYUTh aBTOMATHYECKYIO
OLIEHKY «YJOBJIETBOPUTEIBHO», «XOPOIIO» MM «OTIUYHO» U MOMKET 3a4eT C OLEHKOW He
caBarTh. HpI/I KCJIaHUW TIOBBICUTH CBOKO OLCHKY, CTYACHT HMMCCT IIPaBO OTKa3aTbCd OT
ABTOMATHUYECKOW OLIEHKU U CaTh 3a4eT C OLEHKOM.

Ecnu ctyneHT He HaOpan MUHUMaIbHOTrO KonuyectBa OamioB (51 Oamn) B TeueHue
CeMeCTpa, TO OH B 00s13aTEILHOM MOPSIIKE CAAET 3aUeT C OLIEHKOM.

OGmras cymma
0ayIoB 3a Hrorosas ornenka
CEMECTp
86-100 3auTeHo
71-85 Xoporio
51-70 VY 10BIETBOPUTETBHO
0-50 He 3adreno

ITo uroram paboThl B ceMecTpe CTYJCHT MOXET mojy4uTh MakcumanbHo 100 Gamo. Mtorosoit dopmoit
KOHTPOJISI ABJISIETCSI DK3aMEH.

B teuenune ceMecTpa CTyIEHT MOXKET 3apaboTaTh OaJIIbI 3a CIIEIYIOIIHE BUILI PaboT:



Tabmauma 7

Ne Bun paboTst CymmMa GasutoB

1 PaboTa Ha IpaKTHIECKUX 3aHATHIX 21

2 AyIUTOPHBIE U IPaKTHYECKUE 3aHATHUS (TTOCEIICHHUE) 49

3 Perienne KOHTPONBHBIX 33aHUH (CaMOCTOSITENILHBIE PaboTa) 30
Uroro: 100

TeKyIlII/Iﬁ KOHTPOJIb  YCIICBACMOCTHU  OCYILCCTBJIICTCA B

CaMOCTOATCJIBHBIX pa60T B COOTBETCTBUU C HUKE MPUBCACHHBIM I‘pa(l)I/IKOM.

nporiecce

BBIMTOJIHCHUA  MMPAKTUYCCKUX U

Bumer Henemm pabot
aboT 1 2 |3 4 5 6 7 8 9 10 11 12 13 14 15 16 17
p
I1P-2 B3 1 331 | B32 332 | B33 333
B3 — BeImaua 3aganus
33 — 3amura 3a1aHus
Kputepuu u nporenypsl OLleHUBaHUS PE3YIbTATOB 00YUYEHHUS 10 TUCIUIUINHE
T1K-3: CHOCO6HOCTB O6OCHOBBIBaTB IMPUHHUMACMBbIC IIPOCKTHBIC pCLICHUA,
HICCTBJIATh ITOCTAHOBK N BBIIIOJIHATE JOKCIICPUMCHTHBI II IIPOBCPKEC HX K KTHOCTH H
0oC €C OCTaHO (0) JKCIIC ( (0] OBCPKE oppe ocC
s dexTuBHOCTH.
Ypos
enn KPUTEPUM OLIEHUBAHUS MPOLI
PE3VJIBTAT 0CBO PE3YJIBTATA OBYYEHUSI EJYP
OBYYEHUSA eHust 10 AHCUHUILIIHHE (MOIYIIO) bl
M0 TUCIUATIHHE KOMII IIKAJIA ouenuBaHust OLIEH
(MOJIy .]110) *) eTeH (kpumepuu b6epymcs u3 COOMEEeMCmaYIOWUX Kapm KOMIEMeHYull, WKaLad OYeHUBAHUsL UBAH
* (4 uiu 60.716‘6 maeoe) ycmadaeiueaemcs 6 3deUCUMocmu om moeo, Kakas cucmema
].[If)l/l OYeHUBanUs (MPAOUYUOHHAS UTU OALTLHO-PEUMUHe06as) NPUMEHAeMCcs) ns
Xoporro
VY nosneTBopute 3§aeT
JILHO 3HAET
N OCHOBBEI
He 3naet unu OCHOBBI 001IEH o6t
3HaeT cnabo: TEOpHH
o TEOpUU JemoHcTpupyeT
OCHOBEI 00111€ei CJIOKHBIX
Bam: TeopHn T CIIOKHBIX CBOOOIHOE U
N ’ CHCTEM, | YBEpPEHHOE 3HAHUE
OCHOBBI 001IIei TeopHH CJIOKHBIX KiaccupuKau N
Kiaccuuk OCHOB 00111€e#
CIIO’KHBIX CHCTEM, CHCTEM, 0 H
anuo 1 TEOPHH CIIOKHBIX
KIIacCH(UKAIUIO 1 KIIacCH()UKAITUIO | 3aKOHOMEPHOCT
Or 3aKOHOMEP CHCTEM,
3aKOHOMEPHOCTH i U CHUCTEM, .
CyT HOCTH KiaccupuKauii u
CHCTEM, METO/bI U 3aKOHOMEPHOCTH METO/IbI U .
l- CTB CHCTEM, 3aKOHOMEpHOCTeH | Ycmuoe
MOJIC/IH OIUCAHMS 1 CHCTEM, METO/bI MOJEIIH
AHAIH3A CHCTEM mnopor | ue W MoseH OIHCARIS 1 METOJIBI K CHCTEM, METOHOB | cobecedo
OBLI | 3HA OTCAHNS 1 AHA3A MOJIEIHN OIMCAHUS U sanue.
HH OIMCaHUs aHaju3a CUCTEM,
S3eIKH U [ | AHATN3A CHCTEM, | CHCTeM, S3BIKH | o A3BIKOB 1
HHCTPYMEHTAIbHBIC S3BIKU U u
CHCTEM, HHCTPYMEHTAJIbH
cpeacTna HHCTPYMEHTAJIb | HMHCTPYMEHTAI
A3LIKH U BIX CPEICTBA
MOZEITUPOBAHUS HBIC CPEICTBA bHBIC CPEACTBA
HHCTPYME | MOICTHPOBAHMS,
MOJICIIUPOBAHUS | MOJICIHUPOBAHU
Tonyckaer B HTaJbHEIE HE JIOITyCKaeT
) cpeacTBa OIIHOOK.
MHO’KECTBEHHbBIE Homyckaer
MOJCITAPO
rpyObIe OMNOKH. JIOCTaTOYHO
BaHHS, HO
CephE3HBIC
oK JIOITyCKaeT
’ OT/EJIbHBIE

3 JlanHas Tabnmua 3amloJHAETCS MO KaKAOM KOMIeTeHmuH, (GOpMHpOBAHME KOTOPOH NMpeaycMOTpeHO paboueii
MPOTPaMMO¥ TUCIUIUTUHBI (MOJTYJIS), OTJCIBHO.




HerpyObIe

OLINOKH.
Hemonctp
upyer
JIOCTaTOYH
0
JeMoHcTpupye | ycTOM4YMBO
T YaCTHYHOE e
HemoHcTpupyeT
yMeHHE BBIMOJTHATH
YaCTUYHOE HemoHcTpUpyeT
BBITOJIHATH CpaBHHUTET N
yMEHHE . YCTOWYHBOE
CPaBHUTEIBHBI BHBIN
BEITIOJTHATH . yMeHHe
Ymemn: N W aHamm3 aHanu3
CpaBHUTEIIHHBII BBITIOJTHATH
BBITIOJTHATH Pa3IUIHBIX Pa3IMIHBIX N
. aHaIn3 . . CPaBHUTEIHHBII
CPaBHUTEIHHBII Moenen Moenei
Pa3IHIHBIX aHan3
aHaN3 Pa3IIMIHBIX . MIPECTAaBICHUSA | TIPEICTABI
. Moenen . Ppa3THYHBIX
Moenei Ot 3HaHWUH IS CHUS .
MIpeICTaBICHUS . Mozenen
MpeICTaBICHHS CyT . penieHus 3HAHUI
N 3HAHUH [Tt MIpeICTaBICHUS
3HaHUI I I - CTB MIPUKIIATHBIX JUIs N
penieHus 3HAHUM JIs
peleHus nopor | ue 3aaa4 peleHus 1IK3
. MPUKJIATHBIX pelIeHus
MPUKIAJHBIX 3a1a4 | OBBIA | yM KOMITBIOTEPHOT | MPHUKIATH
3a1a4 TPUKIIATHBIX
KOMITBIOTEPHOTO eH 0 BIX 3a]1a4
. | KOMIIBIOTEpHOTO 3a1a4
MOJICTTUPOBAHUS ui MOJICTTUPOBAHU | KOMIIBIOTE
. MOJICTUPOBAHHS KOMIIBIOTEPHOTO
HMHTEJUICKTYaTbHOM o pHOTO
HWHTEJUICKTYaJIbH MOJICITAPOBAHUS
JeSITeIbHOCTH . WHTEJUICKTyallb | MOJACIHPOB
oif . HWHTEJUICKTYaIbHO
YernoBeKa HOM aHus .
JIESITeTTHHOCTH 1 IesATeNpHOCTH
NESTETPHOCTH | WHTEIUICKT
YeroBeKa N YernoBeKa, He
YeIoBeKa yalsHOU
Homyckaer JIOITyCKaeT
Honyckaer JIEATEIIbHO
MHOKECTBEHHbBIE OIIHOOK.
JIOCTaTOYHO CTH
rpyObIe ONIHOKH.
Cepbe3HbIC YeJI0BeKa,
OIINOKH. HO
JIOTTyCKaeT
OTJIeTbHbBIE
HerpyObIe
OIITNOKH.
Hemonctp
HdemoHCcTpHpye upyer
T XOPOIIHA
HemoHcTpupyet
. YIOBJICTBOPHUTE YPOBEHB
HU3KHAU YPOBEHBb . HdemoHCcTpHpyeT
TBHBIN YPOBEHD | BIAJCHHSA .
Or BIIQJICHUS BBICOKUH YPOBEHb
BIIQ/ICHUS HaBBIKAMU
. CyT HaBBIKAMU BIIQ/ICHUS
Bnaoems: HaBbIKaMU HCIIOJIb30B
CTB | HCHOJIb30BAHUS HaBBIKAMU
HABBIKAMH WCTIONb30BaHUS aHus
I - ue aJrOpUTMOB WCTIOJb30BaHUs
WCTIOJIb30BaHUS aJrOpPUTMOB aJrOpUTMO
mnopor | BI METOJIOB aJTOPUTMOB IIK3
aITOPUTMOB METO/IOB . METOZIOB B METOJIOB
OBBII | aje penieHus METOJIOB PEIICHHS
PEIICHUS TPAKTUICCKUX peleHus peureHus
HU MPAKTUIECKUX MPAKTUICCKUX
3amay MPAaKTUYECKUX | TPAKTHYEC
o 3aau. 3a/1a4, He
3aja4, HO KHX 3a]1ad,
JHomyckaet JIOITyCKaeT
JIOITyCKaeT HO
MHOKECTBEHHBIE OIIUOOK.
JIOCTaTOYHO JIOITyCKaeT
rpyObIie OMNOKH.
cepbe3Hble OTJICIBHBIC
OIIMOKH. HerpyObIe
OIHOKH.

TunoBble KOHTPOJbHbIE 3aJaHUSI MJIM HHbIe MaTepuajbl, HeOOXOAMMBbIe I OLEHKH
pe3yJbTaTOB 00y4eHHUsl, XapaKTepHU3YIOIHUX 3Tanbl GOPMUPOBAHUS KOMIICTEHUMI W (MJIH)
JJI51 UTOTOBOT0 KOHTPOJIsI chOPMHUPOBAHHOCTH KOMIIETEHIIUH.

DopMoii NPOMEKYTOYHOM aTTECTALMH 110 AUCLIUIIIINHE SBIISETCS 3a4€T C OLICHKOM.

3auéT MPOBOJUTCS HA OCHOBE PE3yJIbTATOB KOHTPOJIBHBIX PabOT, MPAKTUUECKUX 3aHATUN
Y OTBETOB Ha KOHTPOJbHBIE BOMPOCHI.
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oA~

©o

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.
35.
36.
37.

Hwxe npuBoaUTCS MOJMHBIN TEPEYECHb BOPOCOB JJISI MOJATOTOBKH K 3a4ETYy.
KOHTPOJJBHBIE BOIIPOCBhbI

Marematuueckoe MozaenupoBanue. l[lonstue maremarudyeckoro mozenupoBaHus. [lonstue
CHUCTEMBI B MATEMaTUYECKOM MOJICIIMPOBAHUU.
Knaccudukanuss maTreMaTHYeCKUX MOJCICH B 3aBUCUMOCTH OT CIIOKHOCTH OOBEKTa
MOJIETTMPOBAHHUS
Knaccudukanmss maTremMaTHYeCKUX MoJeJIeH B 3aBUCHMOCTH OT oOIeparopa MOJETH
(IMHEWHBINA, HETUHEHHBIN, aTTOPUTMUYECKUN U JP. )
Knaccudukamnms maTeMaTHYECKUX MOJIeTICH B 3aBUCUMOCTH OT ITapaMeTPOB MOJIETH
Krnaccudukanus MaTeMaTHYeCKUX MOJIENCH B 3aBUCHMOCTH OT IIeJIel MOJICITHPOBAHUS
HccnenoBanue o0coObIXx Touek auddepeHIIMaIbHOTO YpPAaBHEHHS OJHOW TNEPEeMEHHOU

dx
—=F(x).
ot (X)

HccnenoBanue Ka4eCTBECHHOM CTPYKTYPbI 0COOBIX TOYCK ABYX ypaBHCHI/Iﬁ

dx
a P(x(),y(1)

dy _
P Q(x(®).y(®)

[TonsTre Ga3oBBIX TPACKTOPHUH.

Onpenenenre MaTpuLbl JINHEAPU3ALIMH.

[TonydyeHue xapakTepUCTUYECKOTO YPABHEHUS.

Knaccudukanus rpyosix 0COObIX TOYEK Yepe3 KOPHH XapaKTEPUCTUUYECKOTO yPaBHEHUSI.
[IpenenbHbIe HUKIIBI JUHAMAYECKUX CUCTEM.

Mopenb KOHKypeHIMH nomnyssiiuil. [locranoBka 3agauu.

Monens KOHKypeHIUH nomysisiiuid. OcoOble TOUYKH M BO3MOXHBIC KOHQUTYPAIIMH CUCTEMBI
OT IapamMeTpoB 3a/1a4H.

Mopenb KOHKYPEHIIMH TMOMYJISIIN. AHaIN3 0COOBIX TOUYEK.

Knaccudukanus konedaTenbHBIX CUCTEM.

JluneiiHas 1 HenuHeNHas KonebaTellbHas CUCTEMA.

CocpenoToOYeHHbIE U TOUEUHBIE CUCTEMBI.

KoHcepBaTuBHBIE 1 HEKOHCEPBATUBHBIE CUCTEMBI.

KoncepBaTuBHBIN OCHUILIATOP.

JIMHEHBIN OCIUIIISTOP € 3aTyXaHUEM.

Knaccudukanus ypaBHeHUI MaTeMaTUueCKON PU3UKU JBYX NEPEMEHHBIX.
@uU3NYECKUE MPOLIECCHI, OMMUCHIBAEMbIEC YPABHEHUS SJUTMIITUYECKOTO THUIIA.
duznyecKkue MpoIecchbl, ONUChIBAEMbIE YPAaBHEHUS TUTIEPOOTNYECKOTO THTIA.
dusnyuecke MpoIecChl, ONMMChIBAEMbIE YPAaBHEHUSI MTapa0O0IMueCcKOro THIIA.
Mogenu cucTeM ¢ IMEMEHTAMU CIIy4alHOT O TTOBEICHHUS.

JIMCKpeTHBIE U HETIPEPHIBHBIE CITyYallHbIE BEIWYUHBI.

I'eneparopsl ciiy4allHbIX M TICEBIOCIYYAMHbBIX YACEIL.

MoaenupoBaHu€e CIy4yalHbIX BEJIMYMH C 33JJaHHBIM 3aKOHOM PACHpPEICIICHUS.
Teopus merona Monte-Kaprio.

[lenTpansHas npenenpHas TeopemMa

Crny4daiiHble BETUYMHBI C HOPMAJIbHBIM 3aKOHOM PacCIpeiesICHHUS.
MoaenupoBaHus CIIy4allHBIX BEJIMYMH C HOPMaJbHBIM 3aKOHOM pacrpeneneHus. Meton,
OCHOBaHHBINM Ha NEHTPAJIBbHOU MPEIEIBbHON TEOPEME.

3a7a4a HHTEPIOJIUPOBAHUA,

3a7a4a annpoKCUMalMu.

HNutepnonsius no Jlarpanxy.

CriaxuBaHUE OMBITHBIX JAHHBIX METOJJOM HAMMEHBIITUX KBAJPAaTOB
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TecT Ha ycBOoeHHMe MaTepHaJia
Knaccuueckue moaeau

S =2ap, — b
1.1  Mogens cripoca-nipeuioxenus d ., =—Cp, + g COOTBETCTBYET yCTOHYHBOMY

Sn+l = dn+l
a
COCTOSIHUIO pPbIHKA IIPpU KaKUX 3HAYCHUAX A = 9
C

a) A>2
0) 0<A<2
c)0< A<l
n) -1<A<l1
Sna =8P, — b
1.2 Mogens cipoca-nipeanoxenus < d ., =—Cp, +J COOTBETCTBYET HEYCTOMUMBOMY

Sn+l = dn+l
a
COCTOSHUIO PbIHKA IIPpHU KAKUX 3HAYCHUAX A = ’)
C

a) A>2

0) 0<A<2

c) 0<A<1

ml<A

1.3  Kakoe MakcHMMalbHOE KOJIMUYECTBO TOUYCK PABHOBECHS UMEET CUCTEMA

L = N, (0111 (rg1- Ny (0) - al2* N, )]
dN , COOTBETCTBYIOIIAst MOJIEIIH
dt2 = N, () *[r2*(ng2 - N,(t)) —all* Ny (1)]
KOHKYPEHIIUH MOy JIALINA?
a)3
0)2
c)4
) 5
1.4  Kakoro tuna touka paBHoecusi (N; =0,N, =0) cucrems
L = N, (0111 (rg- N, (0) - 212 N, )]
dN , COOTBETCTBYIOIIEH MOAEITH
dt2 = N, () *[r2*(ng2 - N,(t)) —all* N, (1)]

KOHKYPEHIIUU TOMYJISINNA?
a) YCTOWYUBBIN y3em
0)HEeyCTOWYMBBIN y3€m
C) yCTOWYUBBIH (pokyc
1) HEYCTOWYMBBIN (OKYC
C) IEHTP
KauyecTBeHHast Teopusi ITMHAMHYECKUX CHCTEM

dx
2.1  Kaxue TOYKH paBHOBECHsS ypaBHECHUS E = (X+2)(X+1D(B=x)(5—X) susrorcs

YCTOMYUBBIMU?
a)X, =-1x,=3

12



0) X, =-1x,=5

)X =—2;X,=3
o) X =3;X,=5
dx
2.2 Kakue Touku paBHOBECHUS YpaBHEHUS E = (X + 2)(X - 3) (3 + X) (5 - X) SIBIISIFOTCSI
HEYCTOMYMBBIMU?
a)X, =-3;X, =3
0) X, =-2;X,=5
C) X, =—2;X, =3
o) X =3;X, =5
S ey
2.3 ®a30BbIE TPACKTOPUU CUCTEMBI t OIpEIEIICHBI B IPOCTPAHCTBE
Yoyt
dt 1) 1)
KOOpAUHAT
a) (x,t)
6) (X,y)
o) (y,t)
m (X, y,t)
dx
i (Xx=3)(y -5)(x—6)
2.4 Kaxkas Touka (X,Y) cucTeMBI HE SIBIISIETCS] TOUKOU
= -3-5)y-6)
t
paBHOBeCHS?
a)P(x=3,y=06)
0) P(x=6,y=3)
¢c) P(x=3,y=3)
n) P(x=5y=3)
% =2X+3y+4
25 KaKaﬂ ManI/II_Ia ABIIACTCA ManI/ILIeﬁ J'II/IHeapI/IBaI_II/II/I CUCTCMBI t
dy
P X—6y+5

=)
~

P NN PN oD oD
(62 BN SN
N——
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2.6 CoGCTBEHHBIC 3HAYCHHSI MATPHIIBI JTHHEAPU3ALMH B TOUKE paBHOBecHsS (X, Y,) CHCTEMBI

dx
E = P(X’ y)
pasubl (4, =2,4, =5) . K kakoMy THITy OTHOCHTCS 9Ta TOYKa
Y q.y)
dt ’
paBHOBecCHUsI?

a) YCTOWYMBBIN y3€m

0) HEYCTOMYMBBIN y3ell
C) yCTOMUYUBBIN (POKYC
1) HEYCTOHYMBBIN (HOKYC

C) LIEHTP
2.7  CoOCTBeHHbIC 3HAYCHHUS MATPHUIIBI IMHEAPH3AIUH B TOUKE paBHOBeCHs (X,, Y,) CHCTEMBI
dx
a = P(X’ y)
pasubl (4, = 2,4, =-5). K xakoMy THITy OTHOCHTCS 3Ta TOYKa
Y Q)
dt ’
paBHOBeCHS?

a) YCTOWYUBBIN y3em

0) HeyCcTONUMBBIHN y3el

C) yCTOWYUBHIHA (pokyc

1) HEYCTOWYMBBIN (POKYC

C) ceIoBas TOUKa

2.8  CoOcTBeHHbBIC 3HAYCHUS MATPHIIBI IMHEAPU3AIUH B TOUKe paBHOBecHs (X, Y,) CHCTEMBI

dx
E = P(X’ y)
d pasubl (4 =-2,4, =-3). K KakoMy THITy OTHOCHTCS 9Ta TOYKA
y
—Z X,
ot Q(x,y)
paBHOBeCHSI?

a) YCTOWYUBBIN y3em

0) HeyCTONYMBBIH y3en

C) yCTOWYUBBIN (pokyc

1) HEYCTOWYMBBIN (OKYC

c)ceioBas TOUKa

2.9  CoOcTBeHHbIE 3HAYCHUS MATPHUIIbI IMHEAPH3AIINH B TOUKE paBHOBeCHs (X,, Y,) CHCTEMBI

dx
E = P(X’ y)
d pasubl (4, =2+3i,4, =2-3i). K kakoMy THITy OTHOCHTCS 3Ta TOUYKa
y
_7 — X,
= QxY)
paBHOBecHs?

a) YCTOWYMBBIN y3€71

0) HeyCcTONUMBBIN y3el
C) ycTOH4uBBIi QOKyC
1) HEYCTONYIHMBBII (HOKYC
C) LIEHTp
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2.10 CoOcTBeHHbIC 3HAYCHHUS MATPHUIIBI IMHEAPH3AINH B TOYKE paBHOBeCHs (X,, Y,) CHCTEMBI

dx
E = P(X’ y)
pasubl (4, =2i, 4, =—-2i) . K kakoMy THITy OTHOCHTCS 9Ta TOYKA
Y q.y)
dt ’
paBHOBecCHUsI?

a) YCTOWYMBBIN y3€m

0) HEYCTOMYMBBIN y3ell

C) yCTOMUYUBBIN (POKYC

1) HEYCTOHYMBBIN (HOKYC
c)!!! uentp
PacnpenesiénHble cuCTEMBI

o%u o%u o%u
3.1 Kakoro tuna ypaBHenue a,, —; —2a,, Y +a,, 5 = f(x,y,u)
(ail = 2,812 :1va22 =3)?
a) SJUTUIITHYCCKOTO
0) mapaboINIeCcKOro
C) TPUTOHOMETPHYECKOIO
1) TunepO0INYECKOro
u o%u ou
3.2 Kakoro Tuna ypasHeHHE +a,—=f(x,y,u
yp a, — o2 —2a, oxoy 22 6y (x,y,u)
(a11 :1’312 :1'3-22 :1) ?
a) SJUTUIITHYCCKOTO
0) mapaboInIecKoro
C) TPUTOHOMETPHYECKOTO
1) TUEepOO0INYECKOTO
u ou o%u
3.3 Kakoro tuna ypasHeHHE +a,—= f(x,y,u
yp a, — o —2a, oxoy 22 6y (x,y,u)

(an =1a, :Z'azz =1)?
a) SJUTUIITUYECKOTO
6) napaboyn4eckoro
C) TPUTOHOMETPHYECKOTO
1) TUTIEPOOINYECKOTO
CraTHCcTHYeCKOe MOJIeJTHPOBAHUE CHCTEM
4.1  OCHOBHOI METOJ CTaTHCTUYECKOTO MOJICINPOBAHUS
a) meton ["aycca
0) merox Diinepa
c¢) merox Mounre-Kapio
1) METOJI CTyYaliHbIX YUCEIT
4.2  Cayuaiitnas Benmuunda & paBHOMepHO pacnpenenena B uatepsane [0,1] . Kakas

clydaiiHasi BEIMYMHA PABHOMEPHO pacmpejiesicHa Ha uaTepsaie [1,3]?

ayn=25+2
0) n=35+1
c)n=2&+1
n) n=&+3

4.3 Yemy paBHO MaTeMmaTHueckoe oxxumanne M[E] cayuaiinoi Beauunnel £, paBHOMEPHO
pacnpenenénHoi Ha uHTepBane [—2,2]?
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2) M[£]=-2

6) M[S]=-1
c) M[]=0
n) M[&]=1
e) M[&]=2

IMpumep 3ananus k Teme 3.

MogaeanpoBaHue JMCKPETHOMN C1y4aiiHON BeJIMYHHBI.
CrnyyaiiHas BelM4uMHa £ HAa3bIBACTCS IUCKPETHOM, €CIIM OHA MOXKET IPUHUMATh IUCKPETHOE
MHOKECTBO 3HAYCHHUU X1, X2, --+s Xu ™).
JluckpeTHas citydaiiHas BeJIMUuHa & onpeaesnsiercs Tadnuuein

E'm ( Xy Xz wua Xp )
P P2oeee fu ' (T)
rﬂex Ir X 2y aany Xn__ BO3MOJKHEIE 3HAYEHHUS BEJIMUMHEI §, a

Py P2 ..., Pn — COOTBETCTBYIOLIUE UM BEPOATHOCTU. ToUHEE TOBOPS, BEPOATHOCTH TOI'O, YTO
. Pl = xy
cilyuaiiHast BENMYUHA § npumMeT 3Hadenue Xi (0003HaYMM vepes ), paBHa p;.

P{E=x}=p:

Tabnuna (T) Ha3biBaeTcs pacnpeaeieHHeM CIy4aiiHOH BeJTHYNHBI.
Yucnaxy, %3, ..., ¥n MOTYT OBITh, BOOOIIIE TOBOPS, JTFOObIMU. OJTHAKO BEPOSTHOCTU

,ﬂh'Pﬂt N pn

JOJIKHBI YIOBJICTBOPATH IBYM YCIIOBUSIM!
a) BCE€ P; MOJIOKUTEIIbHBI:

>0 (1)
6) cymma Bcex fipaBHa l:
prtp+ ...+ pu=L 2)

[Tocnennee ycnoBue o3HavaeT, 4To & 00s13aHa B KOKIOM CITy4yae MPUHATH OJTHO U3 3HAYCHUM
X, X2 vuen Xn
MaTeMaTquc_:KHM 0XKMJAHUEM CIIyYallHOW BEJIMYMHBI HA3bIBAETCS YUCIIO

Mg = %, x.p. (3)

Otcrona BuaHO, yTOo ME — 3TO cpelHee 3Hau€HUE BETUYMHBI £ , MpuUdeM Oosiee BEpOSITHBIC
3HAQYEHHUS X;BXOJAT B CyMmMMy C OonpmmumMu  BecaMud. OTMETHM OCHOBHBIE CBOWCTBA
MaTeMaTHYECKOTO OXKUAAHMS: €CTTU C — Kakasi-HUOYyb He ClIy4aiiHas BeTUYHUHA, TO
ME+c)=Mc+o,
] {ct) = CME,.; (5)

ecnuémm— JBe JF0OBIC CITyYaliHbIe BETUYNHBI, TO

M (4 n) =Mt + Mn. (6)
Jucnepcuent ciaydailHOM BEJTMYMHBI £ HA3bIBAETCA YHUCIIO

Dt =M [ — Mgy} (7)
CnenoBarensHo, aucnepcus DE—or1o  Maremarnueckoe
OKUJaHWE KBajapaTa OTKIOHCHHS CIAy4YalHOW BEIUYMHBIE OT ee cpeaHero 3HaucHus M.
Ouesnpno, BcernaDE > 0

MaremaTrueckoe OXHJaHWE U JUCHEpCHUs — BaXKHEHWIINE YHCIOBBIE XapaKTePUCTUKU
CIIy4ailHON BEJTMYUHBI & .
Ecnu Mb1 Oyniem HaOmIOgaTh BENWYMHY & MHOTO pa3 M MOJNyYUM 3HA4YeHUS &i,€z, ..., &v (Kaxkmoe

U3 KOTOPBIX OyJIET paBHO OJTHOMY M3 YHUCEI ,X1,Xz, ..., Xy), TO CpeAHEe apu(PMETUUECKOE OT ITHX
3Ha4YeHMM OyaeT 0am3ko k ME:
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1
& TRt ... tv) A~ Mg (8)
A mucniepcust DE xapaktepusyeT pa30poc ITHX 3HAYCHHIA
OKOJIO cpenHero Mg

Dopmyity U1 AUCHEPCUN MOKHO IPeoOpa3oBaTh:
Dt =M £ — 2Mg - & -+ (MEP] == M () — 2Mg - Mg + (Mg’

Orkyna. DE=M(%) — (ML) 9)

[l HE3aBUCUMBIX CIIyYalHbIX BEJIMYMH

D(w+w)=Dw)+ D(w) (10)

CTaTUCTUYECKYIO OIICHKY JUISl TUCTIEPCUU MOKHO MOYYHTh IO Popmylie
1 1 2

DY) ~ Ik v - (FENa i) (11)

1. 3ananme |
1.1.1  CornacHo BapuaHTy BBIOpATh TaOIHUIIBI pacTpeeICHUs
v=Aw=B.
1.1.2 BpraucnuTh MaTeMaTHYECKOE OXKHUIAHUE U AUCTIEPCUIO CITyYaHBIX BEJIMYUH UV U W
o popmynam (3) u (9) COOTBETCTBEHHO.
1.1.3 TlocTtpouTh TabIUILy pacupeAeeHHs ISl CIIy4YailHON BETMYUHBI T = U + W.
1.1.4 Bpluuciauth MaTeMaTHUECKOE OKUAAHUE U AUCTIEPCUIO CIIy4allHOM BEIMYUHBI T.
1.1.5 TIpoeputs cootHomenus (6) u (10).
1.1.6 OpopMuUTE OTYET B SJIEKTPOHHOM BHJIE.
2. 3aganme |l
2.1 TlocTpouTh aNrOPUTMBI, MOJCIUPYIOIINE ITUCKPETHBIC CITyYailHbIC BETMUUHBl UV U W
BEJIMYMHY 110 3aJJaHHBIM Tabmuam pacnpenenenus 3ananus | B BUae OTIEIbHBIX
GyHKIHHA.
2.2 BpruucauTh MaTeMaTu4eckoe oxkuaaHue mno ¢popmyne (8)u IUCHEPCUIO STUX CIYYaHBIX
BeIM4UH 10 popmyse (11)
2.3 IlocTpouTh rUCTOrpaMMy paciipeesieHui caydaiiHbIX BETUYHH, UCTIONb3Ys (PYHKIIUIO
histplot
2.4 OdopMHUTH OTYET B 2JIEKTPOHHOM BHJIE.
CTyaeHT u3y4aeT TeOpPeTHYECKHIl MaTepHaJl U ¢1aéT OTUYET
Pabora nomkHa ObITh 0OpMIIEHA B BUIE AJIEKTPOHHOTO OTUYETa. Pe3ynbTaThl TOIKHBI
BKJTIOYATh TEOPETUUECKH MATEPHa, TPOrPaMMBI PaCUE€Thl, « CKPHHIIIOTBD» PE3yIbTATOB
paloThI porpamm, rpaduKy MOTYYEHHBIX paclpe/ieleHuil B BUJI€ TUCTOIPaMM.
10 PecypcHoe oGecnieuenune
e [lepeueHnb OCHOBHOI M TOMOJHUTEILHON yueOHOI JINTEPATYPHI
Ocnosnas yueonas numepamypa
1. CogeroB, b. fI. MonenupoBaHue CHCTEM : YYEOHHK IS aKaJeMHYECKOTO OakamaBpuaTa
[Dnextponnslii pecypc]/ b. 5. Cosetos, C. A. SIkoBneB. — 7-e u3n. — M. : M3natenbcTBO
FOpaiit, 2019. — 343 ¢. — (Cepus : bakamaBp. Akagemudeckuii kypc). — ISBN 978-5-
9916-3916-3/ — Tekcr : oamektponnsit/ DOBC "HOpait". - URL: https://biblio-
online.ru/bcode/425228 (mara obpamenus:14.04.2021). - Pexum moctyna: orpaHUYCHHBIN
110 JIOTUHY U TIapOJI0
2. HWHartepaktuBHBIC cucTeMbl Scilab, Matlab, Mathcad : yue6H0e mocobue / W.E. Threnuackas,
AH. Turos, E.P. banepraunosa, C.M. J[lyeB. — Kazanp : Ka3zanckuii HaydHO-
uccienaoBarenbekuit Texnonornueckuii yausepcutet (KHUTY), 2014. — 195 c. : Tabmn., ui. —
ISBN 978-5-7882-1715-4.— Texkcr : anextponHslii / OBC "YHuBepcurerckas oubimoreka
omwmaiH". - URL: http://biblioclub.ru/index.php?page=book&id=428781 (mata oOpareHwus:
11.04.2021). Pexxum nocTymna: OrpaHUYEHHBIN TI0 JJOTHHY U TIapOJTIO
3. KowmmbrorepHoe monenmupoBanue : yaeOnuk / B.M. I'pamos, I'.B. OBeukun, [1.B. OBeukuH,
N.B. PygakoB — Mocksa : KYPC : UH®PA-M, 2020. — 264 c. - ISBN 978-5-16-105145-0.
- Tekcr : AJIEKTPOHHBIH. /l 9BC "Znanium.com". - URL:
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https://new.znanium.com/catalog/product/1062639 (mara o6pamenus: 11.04.2021) . Pexxum
JOCTYyTIa: OTPaHUYCHHBIN 110 JIOTHHY U ITAPOITI0
Jlonoanumenvnan yueonan numepamypa

Cogeros, b. fI. MogenupoBanue cucreM. [Ipaktukym : yuebHOe mocobue nms O6akamaBpoB /
b. A. Coseros, C. A. fkoBneB. — 4-¢ uza., nepepad. u non. — M. : MznarensctBo IOpaiit,
2019. — 295 c. — (Cepus : bakanaBp. Axagemuueckuii kypc). — ISBN 978-5-9916-2857-0
— Tekcr : anextponnsiit/ DBC "IOpaiit". - URL.: https://biblio-online.ru/bcode/425258 (nara
oOpaienus:14.04.2021). - Pexxum gocTyma: OrpaHiYSHHbIH 110 JIOTUHY M apOJIEO

KoGenes, H. b. mutannonHoe mMojenupoBaHue OOBEKTOB C XaOTHUYECKHUMH (haKTOpaMU:
VYuebnoe nocobue / Kodenes H.B. - Mocksa : KYPC, HUIl UH®PA-M, 2017. - 192 c.: -
(bakamaBpuar). - ISBN 978-5-16-103868-0. - Tekct : 2JIEKTPOHHBIN. /I OBC
"Znanium.com". - URL: https://new.znanium.com/catalog/product/754579  (mara
obpamienus: 09.04.2021). - Pesxum 1ocTymna: orpaHu4YeHHbII 110 JIOTHHY U ITapOJIIO

o Ilepuoguueckue n3ganus

Bectonuk MockoBckoro yauBepcuteta. Cepust 15. BprumcinurenbHas wMaTeMaTuka U
KuOepHeTHKa: Hay4yHbl xypHan / Yupegutens: MI'Y um. M.B. JlomoHocoBa; ri. pen.
akanemuk PAH Moucees E.M. — M.: ®I'bOY BO MI'Y um. M.B. Jlomonocosa — XKypnain
BBIXOOUT 2 paza B momyr. - OcuoBan B 1977 romy. — ISSN 0137-0782. — Tekcr :
JJIEKTPOHHBIN. — [10JIHBIE 2TIEKTPOHHBIE BEPCUU CTATEH KypHaJla JOCTYIIHBI 110 MOAIHUCKE Ha
caire HAay4YHOU 3JIEKTPOHHOU OnbIMoTeKH «eLIBRARY .RU»:
https://www.elibrary.ru/title_about.asp?id=8373

JINCKpeTHBIN aHadM3 W WCCIICJIOBAHHWE OIepaluii: Hay4dHBIA JKypHAT / YUpemuTen:
Cubupckoe otaenenune PAH, Uucturyt matemaruku um. C.JI. Co6onea CO PAH; ru. pen.
B.JI. bepecueB. — XKypnan Beixogut 6 pa3 B rox. - OcnoBan B 1994 romy. - ISSN 1560-
7542. — Tekcr : snexkTpoHHbIH. [lomHBIE 37IEKTPOHHBIE BEPCUM CTaTel *KypHaia JOCTYIIHBI
o TMOANMMCKE Ha caiiTe HayyHOW odnekTpoHHOH Oubmmorekn «eLIBRARY.RU»:
https://elibrary.ru/title_about.asp?id=25528

[TporpaMMHbIe MPOAYKTHI M CHUCTEMBI: MEXIYHApOAHBIA HAyYHO-TIPAKTUYECKUI KypHal /
Yupenurens: Kynpusnos B.IL; rin. pex. Casun I'.I. - Tseps: LleHTpnporpammcucrem. —
KYpHAJ BBIXOAMT 2 pa3a B mouyr. - OcHoBaH B 1988 romy. — ISSN: 0236-235X. — Tekcr :
NIEKTPOHHBINA. — II0JIHBIE 7EKTPOHHBIE BEPCUM CTAaTEl NPEICTABICHbI Ha CalTe XKypHala:
http://swsys.ru/

NHpopMallMOHHbIE TEXHOJOTMM M BBIUUCIUTENbHBIE CHUCTEMbI: HAyuyHBIH JKypHal /
Yupenurenb ®denepanbHOE rOCyIapCTBEHHOE YUpEXKICHUE "®enepanbHBIN
uccnenoBarenbckuil nentp "Uupopmaruka u ynpasinenue" PAH; ri. pen. Ilonkos FO.C. -
M.: ®I'Y dDenepanbHblil uccneaoBarenbekuil neHTp "MHdopmaruka u ynpasnenue" PAH. —
XKypnan Beixoaut 2 paza B mosyr. — OcHoBad B 1995 r. - ISSN 2071-8632. — Tekcr :
31eKTpoHHBIN. [lo/IHbIE 2NIEKTPOHHBIE BEPCUM CTaTel »ypHayla JTOCTYIHBI 1O MOANKCKE Ha
caure Hay4HOU JJIEKTPOHHOU 6ubIMoTEKH «eLIBRARY .RU»:
https://www.elibrary.ru/title_about_new.asp?id=8746

Otxperteie cuctembl CYBJ / Yupeaurens: OO0 «M3natenbetBO « OTKPHITBIE CUCTEMBD»; TII.
pea. . Bonkos. — M.: U3naTenscTBO «OTKPBITBIE CUCTEMBDY. — )KYPHAJI BBIXOAWUT 2 pa3a B
noayr. - OcHoBaH B 1993 rony. — ISSN: 1028-7493. — Tekcr : snexTpoHHbIi. — [lonHble
3JIEKTPOHHbBIE BEpPCHUH cTatei MIpeICTaBICHbI Ha caiite KypHaua:
https://www.osp.ru/os/archive

e [Ilepeuennb pecypcoB HHGPOPMALMOHHO-TEJIEKOMMYHUKANMOHHOM ceTH «AHTEepHEeT»
dnekmponno-oudbnuomeynvle cucmemul u 6a3vl OAHHBIX

OBC «Znanium.comy: http://znanium.com/

3BC «Jlanwy: https://e.lanbook.com/

OBC «lOpaiit»: https://biblio-online.ru/
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https://dlib.eastview.com/browse/publication/9166/udb/890
https://dlib.eastview.com/browse/publication/9166/udb/890
http://elibrary.ru/contents.asp?titleid=25528
https://elibrary.ru/title_about.asp?id=25528
https://portal.issn.org/resource/issn/2071-8632
http://znanium.com/
https://e.lanbook.com/
https://biblio-online.ru/
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OBC «YuuBepcurerckas oubmunoreka omaimy: http://biblioclub.ru/

Hayunas anexkrponnas oudnnoreka (PYHOB) «eLIBRARY .RUx: http://elibrary.ru
HanuonanesHas snekrponnas oudauoreka (HIB): http://us6.pd/

basbl qaHHBIX poccuiickux KypHanoB kommnanun «East Viewy: https://dlib.eastview.com/

Hayunsie nouckogvie cucmemol
Math-Net.Ru - coBpemenHast uH(GOpMAIIMOHHASI CUCTEMA, TIPEIOCTABIIAIONIAs POCCHICKUM U
3apyOC)KHBIM ~ MaTeMaTHKaM  pas3iH4yHbIe BO3MOKHOCTH MOHCKa HHpOpMAIHH O
MaTeMaTHYeCKOM »xu3Hu B Poccun — http://www.mathnet.ru/
Google Scholar - mouckoBas cucTeMa 1o Hay4yHO# JuTeparype. Briroyaer ctaTbu KpyImHBIX
HAy4YHBIX W3/1aTEJIbCTB, APXUBBI MPEMPUHTOB, MyOJMKAMU Ha caiiTax YHHBEPCHUTECTOB,
Hay4HBIX OOIIECTB U JIPyTUX Hay4HBIX opranuzanuii https://scholar.google.ru/
SciGuide - HaBuraTop 1O 3apyOCKHBIM HAYYHBIM 3JICKTPOHHBIM PECypcaM OTKPHITOTO
noctyna. http://www.prometeus.nsc.ru/sciguide/page0601.ssi
ArXiv.org - Hay4HO-TIOMCKOBAasi CUCTEMa, CICIUATM3UPYETCS B 00JIACTIX: KOMIBIOTEPHBIX
HayK, acTpou3uku, GU3NKH, MaTEMAaTUKH, KBaHTOBOM Onostoruu. http://arxiv.org/
WorldWideScience.org - rinobanbHas HaydHasi IOMCKOBasi CHCTEMa, KOTOpasi OCYIICCTRIISIET
MOMCK MHGOPMAIUK 10 HAMOHAJIBHBIM U MEXIYHApPOJHBIM HAydHbIM 0Oa3aM TaHHBIX H
nopranam. http://worldwidescience.org/

Ipogpeccuonanvusie pecypcot cemu «Unmepnemy

denepanbHas HHPOpMAIMOHHAsA cucTeMa «EauHOE OKHO J0CTyma K HMH(GOPMAIMOHHBIM
pecypcamy»: http://window.edu.ru/
Anroput™bl, MeTO B, mporpammel: algolist. manual.ru.
Marematuueckuii caidt Math.ru http://math.ru/lib/
O6pasoBarenbHblil MaTemaTHueckuii cait EXPonenta.ru http://exponenta.ru
OpenNet: www.opennet.ru.
[Tpoext WuunmatuBHoro Haponmnoro ®ponrta OOpazoBanuss - MHDO-mpoext. Ilkona
nporpammupoBanus Coding Craft: http://codingcraft.ru/.
IMopran Life-prog: http://life-prog.ru/.
Caiit PAH UncTutyT BhruncnurensHoit MaTematuku. http://www.inm.ras.ru/
CepBep MHHHCTEPCTBA BhICIIEro oOpa3zoBanust WwWw.informika.ru;

e OmnucaHnue MaTepuaIbHO-TEXHHYECKOI 0a3bl
e Komnsrotepnsiit kinacce (15 I1K): o6opynoBaHue B COOCTBEHHOCTH.

e IIporpammHoe obecrieuenue: Scilab (cBoOoaHas JHIIeH3MS, KO/ JOCTYIIA He TpedyeTcs).

11 SA3bIk npenogaBaHus
Pycckuii
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http://biblioclub.ru/
http://elibrary.ru/
http://www.uni-protvino.ru/biblioteka/elektronno-bibliotechnye-sistemy.html?id=369
http://нэб.рф/
https://dlib.eastview.com/
http://www.mathnet.ru/
http://www.mathnet.ru/
http://scholar.google.com/
https://scholar.google.ru/
http://www.prometeus.nsc.ru/sciguide/page0601.ssi
http://www.prometeus.nsc.ru/sciguide/page0601.ssi
http://arxiv.org/
http://arxiv.org/
http://worldwidescience.org/
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http://window.edu.ru/
http://algolist.manual.ru/
http://math.ru/
http://math.ru/lib/
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