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BBEAEHHUE

1. llesas |1 32 729YH H3YYEHHA JHCITHILTHHDbI

[{enpr0 HM3Y4YeHHS IHCIHIUIMHBEL « 1 eopHd HH(pOPMAIHOHHBEIX ITPOIECCOB H CHCTEM»
SBIISIETCA  OCBOEHHE CTYAEHTAMH TEOPETHYECKHMX M IPAKTHYECKHMX OCHOB  CO3aHIS
HH(POPMAI[HOHHBIX CHCTEM, a TaKKe CITOCOOO0B OITHMCAaHHMS HH(POPMAI[HOHHBIX CHCTEM.

3ataun IIUCI[UTUTHHBL OIIPEEIHTh COBPEMEHHOE COCTOSIHHE PasBHTHSI
HH(POPMAI[HOHHBIX CHCTEM H HX KIaCCH(HKAI[HIO, IIO3HAKOMHTh C METOJOIIOTHSAMH H
TEXHOJIOTHSAMH Pa3pabOTKH HH(OPMAI[HOHHBIX CHCTEM, IIPeJACTaBHTh HTaIlbl CO3JaHHSI H
ITPOEKTHPOBAHH S HH( OPMALHOHHBIX CHCTEM.
2. OGopyaoBaHHe H MATepHAJIbI

JIIst TIpoBeJieHUS IIPAKTHYECKHX 3aHSTHH HEeOOXOAHMO CIIEAVIOINee MaTepHaIbHO-
TEXHHYECKOe OOecCIleYeHHEe. IEPCOHAIBHEIH KOMITBIOTED, IIPOESKTOP, BO3MOKHOCTH BEIXOJlAa B
ceTb MHTEpHET IS MoK cKa 110 00pa30BaTEIFHEIM CalTaM M ITOpTajlaM, HHTepaKTHBHAs JOCKa.
3. HanmeHoBaHue JIA00PATOPHLIX padoT

No HamveHoBaHNe TeM MU CIFIIINHBIL, HX KpaTKoe coJcpkannue | OO0peM 3 HIIX
TeM JacOB IIpaKTHYECKAs
IIOJITOTOBKA,
YacoB
S cemecTp

Tema 4. DHTpONNA JHCKpPETHOro cHrHaIa. Kosmvyecrso nHpopmanun. CBOHCTBA SHTPONIHHA
JHCKPETHBIX CO0O0IIeHHH.

4. JlaGoparopHas padora 1. 3
Haxoocoenue sumpontiit ouckpemuozo coobuenis.

Tema 6. AndpasutTHoe Koauposanue HHGpopmanun. Kpurepui B3aHMHOHR 0JHO3HAYHOCTH
AJIPABHTHOI0 KOJAHPOBAHUSA

0. JlaGopatopHas pabora 2. 3 3
Onpedemims, a6iaencs il Koo, € 3A0aAHHbIM
KOOUPYVIOWLM QNG AUINOM OOHO3HAYHO 0eKOOUDYEMBIM.

0. JlabGopatopHas padora 2. 1,5
Ilocmpoenue 2pagpa no pesyasmamam ai2opumma
Mapxoea.
Tema 7. DdPexTHBHOE KOAUPOBAHHE, H30LITOYHOCTH COODIICHH .
7. JlabGopatopHas padora 3. 3

Onpeodenenite ko3@ uijiienma 136 61MoYHOCHIL KOOQ.

Tema 8. Meroa Xad¢maHa.

8. JlaGopatopHas padorta 4. 3
Jaxooupoeams 3a0aHHOe blpadceHile Menooom
Xappmana
Hroro 3a S cemectp: | 13,5 3
6 cemecTp
Tema 9. OcHOBBI NIOMEX0YCTOHIHBOI'0 KOJHPOBAHMSL.
10. | JlaBopaTtopHasa padoTa 3. 3

OcHoBbl nomMexoycm olitieo2o Kooupoeania. Jlureiirvlie
bnounvie koowvl. Koo ¢ npoeepkoii na uemnocmo,
Lmep amueHvlil Koo.

Tema 10. Kog XemMuHra.
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Xemmunea. Ilpeononoscums, umo ¢ N-m ciumeone xo006020
cloea 60  epemsa  nepeodauil  HNpPouzouLia  Oullbka.

IIpodemoncmpuposams ee obHapyiceHiie.

Tema 11. ATropHTMBI C:KATHA HH(pOPMAIHH

11. | JIaBoparopHas pabora 7. 3
Jaxooupoeams 3a0aHHOe 8blpadiceHile Kooamil 3Uea-
Jemnena LL77 ulLL7S.
Tema 12. MapkoBcKHe CIyYaHHbIe Ipoliecchl, KJIaccHpukanusa. MapKkoBcKHe enn
12. | JIaBoparopHas pabora 8. 3

O@Edéﬂiﬂ!b GEPOAINHOCHI COCHIOSAHLILL CLLCHIEeMbl OC/Ie
3A0AHHO20 KoIlYecinea HHMepediloc 6PeMeHId.

Tema 13. HenpepbiBHbIe enu MapkoBa, ypaBHenne KosiMoropoa. CucreMa rudesin u
Pa3MHOKEH NS

13. | JIaGoparopHas pabora 9. 3

Onpedemims 6eposniHOCHILL COCHIOSHULL CLICHIEMbL 8
cmayuonaprom pecume. Ilocmpoums pasmeuennwiii epag
COCMOSAHLUILL NP 3A0AHHBIX 3HAYEHUAX UHNIeHCUBHOocnell

nepexood.
Tema 14. Rinaccuguxanmusa Moge/ el MACCOBOro 00CIYKHBAHH A
JlaGoparopHas padora 10. 3 3

KomImoHeHTEI H  KiIaccH(HKaI[HI MOJEIeH MacCOBOIO
obciyxuBaHig. OqHoKaHanpHasa CMO ¢ OTKa3aMH.

Tema 15. MuoroxkanajasHass CMO c orkaszamu. MHoroxkagaabHasa CMO ¢ o:xaaHueM

16. | JlaGoparopHasa padora 111. 3 3
Pewwmos npeonootwcennyro 3adauy no nieopiiil cricniem
Mmaccoeozo obenvicueanin. Peamizoeams eviyicnenus 6

cucmeme MathCad
Tema 16. Kputepnu NPHHATHA PellleHHH B YC/JIOBHAX HeoIpeaeIeHHOCTH
18. | JIaBoparopHas paGora 12. 3

Ipuname peuterite 6 ycnoeusx HeonpeoeneHHOCHIU NO
mampuie 3ampam uUcnoav3ya kpumepuu Jlannaca, Banvoa,
I'ypeuya, Cseuosica.

=)

Hroro 3a 6 cemecTp: 24

HToro: 37,5 9

4. Coep:xaHne J1a00paTOPHLIX padoT
JIabopaTopHas padora Nel.

Tema 1. O01mme nonATHA HHPOPMAIMOHHBIX NponeccoB. OCHOBHbIE IOHATHA TEOPHH
CHCTEM

Haxo:kaeHne SHTPONIHH JHCKPETHOT0 COOOIIEHH 5.

Ilens pabomsr. HayunThCs IMpaKTHYECKH OMPEJENITh KOIMHYECTBO HH()OPMAIHH B JHCKPETHBIX
COOOILIEHHIX.
Teopemuueckue 0cHogbL.

KommgecTBo HHpOpMAaIHH, cofepKarieecsa B JHCKPETHOM cooOImeHHH (/) MOXXHO HaHTH

IELCR ERATATAMNAINANAIATANNEIAIRRI S AE LY B

OJOKYMEHT MOoAarncAH
SNEKTPOHHOW NOANUCHIO 1-H,
CEDTHd]HHETZ 12000002A633E3D113AD425FB50002000002A6 I— BHTpo[H HCTOYHHEA GGGﬁH[EHI[ﬁ: TO eCTh
Bnapeneu; lebayxoea TateAHa AnekcaHapoBHa
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OHTPOIHS HCTOYHHKA COOOIIEHHS OIPeAelIIeTCSI H3 OCHOBHOI'O COOTHOMIEHHS TEOPHH
HH(pOPMAI[HH, KOTOpoe JUIS yA0OCTBa ITPAKTHYECKOrO HCIIOIB30BAHHS ITpeo0pasyeTcss K BHIY
HaHOoJIee IIPOCTOMY H YAOOHOMY B 3aBHCHMOCTH OT CBOHCTB JHCKPETHOIO HCTOYHHKA
cooOIeHN. B cirydae, eClIH CHMBOJIBI HCTOYHHKA COOOINEHHS ITOSBILSTIOTCS PaBHOBEPOSTHO H
B3aHMHO HE3aBHCHMO, TO JUIS IIOACYeTa SHTPOIHH TAaKOIO pojla COOOINEHHH HCIIONb3YIOT

dopmyITy XapTi:

I =n *1Dg2 m(ﬁum): H1 = lugi m(ﬁHmCUMBGHL

rae m — o0beM andaBHTa HCTOYHHKA JHCKPETHBIX CcOOOIMeHHH. EcIH CHMBOIBI HCTOYHHKA
COOOIIEHHSI TEeHEPHPYIOTCS C Pa3IHYHBIMH BEPOSTHOCTSAMH, HO B3aHMHO HE3aBHCHMBI, TO
HCITONB3YIOT (popMmymry I1leHHOHA:

I=—n-) P, -log, P, (6um)
=1

3

H,= _Z P, -log, Pal(ﬁumkwﬁﬂﬂ)
1

rae P — BCPOATHOCTD ITOABJIICHHA CHMBOIIA ;.

B CIIYHac K€ HC PABHOBCPOATHOI'O ITOABICHHSA CHMBOJIOB HCTOYHIIKA COOOIIeHNST M HaIHMYHd
CTaTHCTHYECKHX 3aBHCHMOCTEH MEAEAY COCCOIHIIMH CHMBOJIAMIT SHTPOIDMIO TAKOI'O HCTOYHIIKA
MOZKHO OITPEACIIHTDL C ITOMOIIIB R (prLI}’HBI [IleHHOHa C YCIIOBHBIMH BEPOATHOCT AMIL.

m m qa. q.
- — : S . i 5!.“’1’!
H, ; P ; P A log, P a AUMEDH) !

Pl

TIe — YCIIOBHAS BEPOSTHOCTH ITOSBJIEHHS CHMBOJIA @; IIOCIE CHMBOJIA a;

CooepacarHue pavomsi.

1. IlocunTaTh cpelHee KOIHYECTBO HH()OPMAIIHH, IIPHXOASIeecsS Ha OJJHH CHMBOI (SHTPOITHIO)
HCTOYHHKA JHCKPETHRIX COOOIEHHI B CITYYasX:

a) — PABHOBEPOSTHOI'O H B3aHMHO HEe3aBHCHMOT O TTOSIBICHHS CHMBOIIOB,

0) — He PaBHOBEPOSTHOI'O H B3aHMHO HE3aBHCHMOIO ITOSBIIEHHS CHMBOJIOB,

B) — IIPH HE PaBHOBEPOSATHOM ITOSBIIEHHH CHMBOJIOB H HAJIMYHH CTaTHCTHYECKHX CBSI3EH Me KTy

COCEJTHMMH CHMBOJIAMIH.

B kauecTBe MUCKPETHOrO MCTOYHHKA COOOINEHHI B3STh HCTOUHHK ¢ 00BeMOM all(paBHTa
n— 34 (aHAJIOTHYHBIN I10 00beMy aldaBHTa TEKCTY Ha PYCCKOM S3BIKe: 33 OYKBBI H ITpoden), a
€r0 CTAaTHCTHYECKHE XapaKTEPHCTHKH CMOJEIHPOBATHL C IIOMOIINBIO I'eHeparopa CIIYYaHHBIX
YICEe.

2. IlomcumraTh KOIHYECTBO HH(pOPMAIHH B COOOMIEHHH, IIPeACTaBILIOINMM coOoi Barmy
aMIUIHEO, HMS H OTYECTBO, CYHTAs, 4YTO CHMBOILI COOOIIEHHS TIOSBIISIFOTCS He
PABHOBEPOSITHO H HE3aBHCHMO. 3aKOH pacIpefeleHHs CHMBOJIOB HaHTH ITYTEM aHas3a
y4acTKa J000ro TEKCTa Ha PYCCKOM S3BIKE JTHHOH He MeHee 300 CHMBOIIOB.

Boinonnetue.

PaGora BBINIOIHAETCS Ha IIEPCOHAIIBHOM KOMIIBIOTEPE B IIPOTPAMMHOM CPEJNICTBE
«Mathcad». Tak Kak B 53TOM IIpPOrpaMMHOM IIPOJYKTE€ B KauyeCTBE BCTPOEHHBIX (DYHKIIHH
HCITONIB3YIOTCS TOJIBKO (DYHKI[HMH HAaTYpallbHBEIX H JIECATHYHBIX JIOrapH()MOB, TO B IIPOIECCE
BBITIOJIHEHHSI PaOOThI HEOOXOAMMO BBIIIOIIHHTEL IEPEXO] K JIOrapH(MaM II0 OCHOBAHHIO 2 TIO
dopMyIIe mepexoa K HHOMY OCHOBAHHIO

{.
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6 — OCHOBaHHeE TpeOyeMBIX IIOrapH(pMOR;
N — norapudmupyeMas BeJIHYHHA.

II.1.a. Ucnome3ysa ¢popmyny XapTiaH, HAHTH SHTPOMHI0 YKa3aHHOIO HCTOYHHKA JHCKPEeTHBIX
coobmieHHi (H)).

I1.1.6. CMmomempoBaTh 3aKOH pacipeelIEHHI CHMBOIIOB JHCKPETHOIO HMCTOYHHKA COOOIEHIH,
HCITONB3YS onepatop md (A), KOTOPBIH TeHEpHPYET clydaiHble YHCclIa H3 AHana3oHa [0, Al mo
CIIEIYIOIIEH ITPOrpaMME:

m:. = 34 — 3ajmanne o0beMa andaBHTa (In);

i.=1,2,...,m — i- IOPIIKOBBIII HOMEP CHMBOJIa al]aBHTa,

i) =1nd (1) — reHepupoBanne 34 cIy4yaiHbIX YHCEI

B HHTepBaje oT 0 10 1,

(=) r(i)
r{i)

I | — P(i) — BeposSTHOCTD TOSIBIEHHS i-TO CHMBONA ().
[IpoBepHTH ITPpaBHIILHOCTH BEIYHCIIEHHH, HaHII cyMMy BeeX P(i) mpu1=1,2,....m.
[TocTponrs rpadguk 3axoHa pacmnpeneneHus P(i). HMcromesys popmyny llleHHOHa, OIpelIelInTh
SHTPOITHIO CMOJIETHPOBAaHHOI O HCTOYHHKA JHCKPETHRIX cOooOImeH it (H-).
II.1.B. CMoOmenHpoBaTh MATPHILY VYCIOBHBIX BEPOSTHOCTEH ITOSABIIEHHS CHMBOJIA @; IIOCIIE
CHMBOIIA @; TI0 CIIEAYIOIIEHN IIPOrPpaMMe:
m:. =34 -— 3amaHne oO0beMa andaBuTa (m),
i=12,..m

— HaXOKJIeHHe CYMMBI BceX #(i);

P(i) =

ji=12,.m . _
— TIOPSIAKOBEII HOMEP CHMBOJIA all(aBHTA,

Hij) :=1nd (1) — reHepHupoBaHHe MaTpHIEI (34X34) caydyaHHBIX YHCeTI B HHTepBaie oT 0 gol;

W, =Y r(,

sG, jy="00)
W' — HOPMHPOBKa IIO CTPOKaM MATPHIIBL » (IJ) C IOCSJIbIO ITOINVHCHIA CYMMBEI

BIIEMEHTOB B KaKIOH CTPOKE, PaBHOM |

U,.:=ZS

PP(i, jl =

j)‘
— HaXO0XJICHIC C}"I\MI SIIEMCHTOE B KE],}K,I[Gﬁ CTPCIKE MﬂTpI]l[BI F"(IUI):.

(7, J')‘
— HaXO0KIeHHE CYMM 3JIEMEHTOB B KaXKI0M CTONIOIE MaTpHIBI S(Z,7);
S(i, j)
7| — HOpPMHPOBKa II0 CTOIOIaM MaTpHIBI S(Zj) ¢ ILEIbI IOTYYEHHS CYMMBI
BIIEMEHTOB B KaKIOM CTOIOILE, paBHOH 1.

[lomyyeHHBIE 3HAYeHHS 3IEMEHTOB MaTpHubl PP(ij) NpuHOIIXKEHHO MOKHO CYHTATh
YCIIOBHBIMH BEPOSTHOCTSIMH TTOSBIIEHH S CHMBOJIA TIOJT HOMEPOM j TIOCIIE -T'0 CHMBOJIA.
Hcrone3ys ¢opmyny IlleHHOHa ¢ YCIOBHBIMH BEPOSTHOCTSIMH OIPEAEIHTh SHTPOITHIO
CMOJEJIHPOBAHHOI O HCTOYHHKA JHCKPETHBIX COOOINEeHHH (H).

I1.2. OnpeieuTh BEPOSTHOCTE ITOSBIIEHHS KaXXA0ro cuMBoia (OyKBEI) P; IyTeM JielIeHHS YHCIIa

TTOSIBIIEHHI S3TOr0 CHMBOJA (@) Ha oOImee 4HcIIO CHMBOIOB (He MeHee 300), BXOMSIHX B

coobmieHHe. B ciydae, ecnH KakoH-HOO CHMBOI (M3 m= 34) B COOOINEHHH He BCTPETHIIC,

CUHTaTh, YTO OH BCTPeTHICS |1 pa3, HHaue MOXKET BO3HHKHYTh HEOIIpeJelIEeHHOCTh B (pOpMYyJIe

[ITerrHoHa. OTCYTICTBHE KaKOro-IHOO CHMBOJIA, ITPHHAMAJIEKAIIETO al(aBHTY, CBHAETEILCTBYET

JIMIIL O TOM, YTO aHAJIH3HPYEMOE COOOIIEHHE HE COAEPKHT JOCTATOYHOI O YHCIIAa CHMBOJIOB (HE
o 'nd@HEHT'hnnn NCAH

SNEKTPOHHOW NOAMUCHIO
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[TocTponTts rpadHK 3aK0Ha paclpeeleHHsI CHMBOIOB (OyKB). IIpoBepHTH ITpaBHIBLHOCTH
IIOJIYYEHHOI'O 3aKOHA PAaCIIPeIelIeHHs, I Yero HauTH CYMMY BepPOSTHOCTEH ITOSBIIEHHS
Ka’KIOro CHMBOJIa. 2Ta CyMMa JOJIKHA OBITH paBHa 1.

C momompio ¢Gopmynsl IlleHHOHa HaWTH SHIpONHIO (Hi) IHCKPEeTHOrO HCTOYHHKA
(TekcTa Ha pycCKOM $3bIKe). [1ogcynTaB YHCI0 CHMBOJIOB B Baren (paMiuini, HMeHH H OTYECTBE
(BKIFO4Yas MpoOembl), HAiTH KOITHYECTBO HH(POPMAITHH, cOepP KaIIeiicsa B 3STOM COOOIEHHH.
KonmponsHsie 6onpocet.

1. KakHe HCTOYHHKH COOOIEHHH HA3BIBAKOT JHCKPETHBIMH?

2. JInd KaKHX HCTOYHHKOB JHCKPETHBIX COOOIIEHHH IPHMEHHMBI (POpMYyTIbl XapTIIH,
[IlerHOHA?

3. Kaxkum GﬁpﬂBDM OITHCBIBACTCA CTATHCTHHUCCKAA 3dBHCHMOCTb MCEKAY COCCAHHMH
CHMBOJIAMH B JHCKPCTHBIX CcOOOIeHHSTX?

4. JlanTe ompeAelIeHHe SHTPOIIMH HCTOYHHKA JHCKPETHRIX COOOIIEHHH.

5. Kak T1poBepHTh IIPABHJILPHOCTHL HAXOJKIEHHS 3aKOHA pPaclpelelIeHHS CHMBOJIOB
HCTOYHHKA JHCKPETHBIX COOOIEHHH?

6. Kakon BHJI JHCKPETHBIX COOOINEHHH 00nagacT HaHOOJIBIIEH SHTPOITHEN?

Paooma c tumepamypoui:

PexomeH TyeMble HCTOYHHKH HH(p)OopManHH (No HCTOUYHHKA)

OCHOBHAS JlOTIMOIMHUTETLHAS MeTomnueckas HMHTEepHET-peCYPCH

1-2 1 1-2 1-2

Ouernounsle cpedcmeéd: TUCbMEHHBIH OTYET, COOECEeJOBAHIE.

JIadbopaTopnan padora Ne 2,

Tema 6. AndpasuTHoe KoaupoBaHue HHpopmauu. Kpurepuil B3aHMHOH 0JHO3HAYHOCTH
AJI(PABUTHOr0 KOJUPOBAHUSA

OﬂpE,[[E.]IHT b, ABJIHECTCH JIH KO/, C 3a/JTAHHbIM KOJHPYHOIIHM ﬂ.]](l)ﬂEHT OM O0JHO3IHATHO
AEKO0IHPYEMbIM.

Ilens pavomst. Ucrionsb3ys KpHTEPHI B3aHMHOH OJHO3HAYHOCTH al(paBHTHOIO KOJHPOBaHHA,
OIIpeJelINTh SBIISETCS IIH 3aJlaHHa g CXeMa KOIHPOBAaHH S B3aHMHO- OJTHOZHAYHOH.
Teopemuueckue 0cHogbL.

B ofmem ciaydae 3amadyy KOMHPOBAHHSI MOKHO IIPeJCTAaBHTL CIIEAVIOIHM O0pa3oM.
[IycTh 3ayaHeI fBa anghaeuma A 0 B, cocTosIIHEe H3 KOHEYHOTO YHCIIa CHMBOJIOB:

A= {ﬂlﬂ al-"“'-"aﬂ} b :{bl-"bl""’bm}.

OneMeHTHI an(aBHTa HA3BIBAIOTCA Oyxeamil. YIIOPSHOYeHHBII Habop B andaBHTe 4 Ha30BEM
C/I0BOM

od=0a,0y,....,0,...,4,

I'Ac Le [19”] , JHCIIO 71 IIOKA3BIBACT KOJIIHYSCTBO 6}"KB B CIIOBE M Ha3BIBAETCS O/1HOII CIIOBa CL,

obo3HavaeTcs: n =/(a)=|al.

AOKYMEHT MOANWUCAH
SNEKTPOHHOWM NOoANUCLIO
Ceptuchmkar: 12000002A633E3D113AD425FBS0002000002A6 = ‘A‘ =0
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J111s1 crioBa

o =a,,d,,...,4;,...,4,

OyKBa @), Ha3bIBACTCSI Hauanom, WIH npeguxcom, CIOBa o, a OYKBa a, — OKOHuaHiiem, HITH
nocmeuxcom, ciiopa o. ClioBa MOXKXHO COeQHHSTH. I 3TOro IpeHKC BTOPOTO CIIOBa JOIDKEH
CIIeOBAaTh Cpa3y 3a IIOCT(PHKCOM IIEPBOrO, IIPH STOM B HOBOM CJIOBE OHH, €CTECTBEHHO,
YTPauHBarOT CBOH CTATYC, ECIIM TOIBKO OZHO M3 CIOB He OBLIO ITYCTBIM. COEIHHEHHE CIIOB O H
0, 0003HAYAETCS O, O, COEQHHEHHE # OJHMHAKOBBEIX CIIOB 0. 0003Ha4aeTcs o, IpPHYEM o'=".
MHOXecTBO BceX HEITYCTHIX CIIOB all(paBuTa 4 o0o3HaUNM 4 *:

A" ={a |1(a) > 0}

MHoXecTBO A Ha3BIBAIOT angacumom COOOINEHMI, a MHOXeCTBO B — kooupyrouum
angpacumom. MHOKeCTBO CIIOB, COCTaBIeHHBIX B andaBuTe B, o6o3HaunM B* O003HaYHM uepe3
F oroGpaxenne cioB anndasnTa .4 B andasuT B. Torma cimoBo =F(0) Ha30BeEM xodom CIIOBa Ol.

Kooupoeaniiem Ha3pIBAIOT YHHBEPCAIBHBIN CIIOCOO OTOOpakeHHSI HH(pOpMAaIHH IIPH €€
XpaHeHHH, TIepemadye M o00palGoTKe B BHIE CHCTEMBI COOTBETCTBHMII MEXKIY 3JIeMEHTaMI
COOOIIEHHI H CHTHAJIAMH, ITPH ITOMOIH KOTOPBIX 3TH 3I1eMeHTHI MOKHO 3a(PHKCHPOBATh. T akiM
00pa3oM, ko0 — IIPABHIIO OJHO3HAYHOI'O IpeoOpa3oBaHUA (T.e. (PYHKIHS) COOOIEHHI H3 OJHOMH
CHMBOIHYECKOH (POpPMBI IpeAcTaBlIeHHSI (HCXOJHOro andaBHTa A) B JIpyryio (OOBEKTHBIH
anipaBUT B), 00BIYHO Oe3 KakHX-THOO Ioreph HH(opmanmH. IIporecc ImpeoOpa3oBaHHI F:
A*—B* crnoB ucxogHoro andapnura 4 B andaBHT B HazpIBacTCI kxooupocaniiem HHPOPMALTHH.
[Iporiecc ob6paTHOrO IMpeodpa3oBaHA cIoBa PEB™ B cmoBo afA™ Ha3kIBAETCS dexoduposarilem.
Taxrm oGpaszoM, AeKOOHPOBAaHHE — (PYHKIMA, oOpatHas F, T.e. F' Tak kak amg mo0oro
KOJTHPOBAHHS JTOIKHA BBIOIOIHATECS OIl€paIlisd JeKOAHPOBAHIS, TO OTO0paKeHHe JOKHO OBITh
oOpatuMbIM (6uexyusa). Econ |B|=m, To F Ha3bIBaeTCSI m-uuHblM KOOUpoeaHiiem, HaHOOIIee
pacripocTpaHeHHBIH cioy4yail B = {0, 1} — odeouunoe xommpoBaHHe. IMEHHO 3TOT clIy4ail H
pacCMaTpPHBAETCS B JAILHEHIIIEM.

Ecim Bce KOJIOBEIE CIIOBA HMEIOT OJHHAKOBYIO JIIHHY, TO KOJ HA3BIBAETCS paGHOMEPH bLM,
WIH 6nounsim. AJIpaBHTHOE (WIH ITOOYKBEHHOE), KOJHPOBaHHe MOJKHO 3aJaTh mabiijeil Koooe.
Komom mwin Kogupyromen QyHKIHeH, OyZeT CIIyKHTh HEKOTOpas ITOJACTaHOBKa . Torja

0y Oy O,

(B, 8,8,

Takoe MoOyKBeHHOE KOAHPOBaHHe 00o3HayaeTcsa K. MHOXeCTBO KOJOB OYKB {[3;} Ha3bpIBaeTCA
MHOMCECTEOM BNleMeHMAapHvix Koooe. A(paBHTHOe KOJHPOBAHHE MOXKHO HCIIOJIB30BaTh IS
IF000ro MHOKecTBa cOOOIeHHH. TakuM o0pa3oM, al(aBHTHOe KOJHPOBAHHE SBIISETCS CaMBIM
ITPOCTBIM, H €I'0 BCETrJla MOKHO BBECTH Ha HEITYCTHIX ajl(paBHTaX.

O

Cooeporcariie padomeol.

OnpefenTh, SBISeTCS JH KOA, ¢ KomupyrommuMm andaBuToM {0:1:2} OJZHO3HAYHO
IEKOJHPYEMBIM.

BapHaHTHI:

1. {01:201,112;122,0112:0102}

2. {001,021,102:201,001121:;01012101}
3. {01:110,102;222:0010001001 }

4. {20:;01202:,22:2001;2012010;1112}

AOKYMEHT MOAMACAH
ANEKTPOHHOW MOAMNWCHIO
Ceptudpukar: 12000002A633E3D113AD425FB50002000002A6
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7. {01:;12:021,0102:10112;22221}
8. {01:012;111,0102;10112:01112}
9. {01:02:12:012:0102:020112}
10. {01:10:210;121:;0210,0112}

Boinonneniue.
JIng BEIBOAA OOINETrO KPHTEPHS B3aHMHOH OJHO3HAYHOCTH ITOHAJOOHTCS CIIeAYIOIIEe
noHsaTHe. [IpecraBiieHHe 3JIeMeHTapHOIO Kofa [3; cxXeMbl al(paBHTHOIO KOJHPOBAHHSI B BHJIE

B=p P ... Pup
Ile CJIOBO [} He MOXeT OKaHYHMBAThCS Ha »IIEMEHTApHBIH KOJ, a CIOBO [}’ HauMHATHCSI C
AIIeMEHTApHOrO  Koma, OyaeM  HasplBaTh HETPHBHAIIBHBIM PA3IIOXKEHHEM
alIeMeHTapHOro Koja. IIpu sToM omHO H3 cioB [ wiaH [ MokeT ObITh ImycTebiM (7). i
OIpeJelIeHHs OJHO3HAYHOCTH HIH HEeOJHO3HAYHOCTH CXEeMBl all(paBHTHOIO KOJHPOBAHHS
CYLIECTBYET 3(P(EKTHBHBIH aJI OPHTM, HCITOJIb3VIOMIHI ITOHSATHE HETPHBHAIIBHOIO Pa3IIOKEHIL
AIIeMeHTapPHBIX KOOB.

1. JI7mg Ka:Kmoro 3jIeMeEHTapHOI'0 KOJa BEIIHCBIBAEM BCE HETPHBHAJILHEIE PA3IIOKEHH L.

2. BrimiceiBaeM MHOXKeCTBO M, COCTOSIIEE H3 CIIOB [3', KOTOPBIE BXOAST B KaUeCcTBE Hayall
B HETPHBHAIBLHBIE PA3IIOKEHNS AIEMEHTAPHBIX KO OB.

3. BramiceiBaeM MHOXKeCTBO M, cOCTOsIEe H3 BCeX CIOB [, KOTOPBIE SBIISIOTCS
OKOHYAaHHEM HETPHBHAIIbHBIX PA3IOKEHHIT SIIEMEHTAPHBIX KOJOB.

4. CocrarnsgeM MHOxkectBo M = M, (W M, U {7}, T.e. MHOKECTBO CJIOB,
BCTPEYAIOIMXCSI KaK B KayeCTBe Hayala, TaK H B Ka4eCTBE OKOHYAHHSA B HETPHBHAIbLHBIX
Pa3I0KEHHSIX 3JIeMEHTaPHBIX KOJIOB.

5. BrimiceiBaeM BCe pasiIoKeHHS 3JIEMEHTAPHBIX KOJOB, CBSI3aHHBIX ¢ MHOKECTBOM M, T.e.
BCE PA3IIOKEHHS 3IIEMEHTAPHBIX KOAOB BHIIA:

B=P B ... B,

rae B, B €M, a k MoxeT 6BITH paBHO 0.

6. Ilo pa3mokeHHSIM, IIOMYYeHHBIM B ITYHKTE 5, CTPOHTCS OPHEHTHPOBAHHEII TIpad
CIIeAVIOIMM OOpa3oM. BeplmHbl rpada OTOXKIAECTBILIIOT C 3JIeMeHTaMH MHOKecTBa M. Ilapa
BepHmHH ', H ' COSQHHSIOTCS OPHEHTHPOBAHHBIMH peOpaMH B TOM H TOJIBKO B TOM CIIyYae,
eCIIH cyHiecTByeT paznmokeHue ' P ... Pwf . IIpu 3TOM pebpy (B, B ) MpHITHCBIBaeTCSA CIIOBO
Bii ... Pin, COOTBETCTBYIOIIEE STOMY Pa3I0KEHHIO.

7. Tlo mnomyyeHHOMY rIpady Jerko IpPOBepHTh, OOJIajaeT HIH HET HCXOJHas CcXeMa
KOTHPOBAHH S CBOHCTBOM B3aHMHOH OJHO3HAYHOCTH.

Teopema A.A. Maproea: AndaBHTHOe KOJHPOBaHHE He 00lajaeT CBOHCTBOM B3aHMHOH
OMHORHAUYHOCTH TOIJa M TOIBKO Torja, Korga rpad COAEpKHT OpPHEHTHPOBAHHBIN ITHKIL,

IIPOXOISIINIH Yepes BEPIIHHY .
KoumponsHsie 6onpochul.

1. Yro Takoe KOJHPOBaHHE HH()OPMALHH H JUISI YeI0 OHO HCITONIB3YETCS?
2. OxapakTe pH3YHTE OCHOBHBIE IIPHHIHAIIEI KOJTHPOBAHHS.
3. Yro Takoe andaBHTH H KaK OHH HCITOIB3YOTCI?
"'! -!_!-.""."."!'."E""!"'"."!'"". O T e T e T
OKYMEHT MNMOANUCAH
ANEKTPOHHOW NOANUCHLIO
Ceptudmkar: 12000002A633E3D 113AD425FB50002000002A6 TapHOI'o KoJa.
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0. Chopmymipyite TeopeMy Mapkopa.

7. Yrto omnpeiensgeT HepaBeHCTBO MaknviviiaHa?

Paboma c tumepamypoii:

PexoMeHyeMble HCTOYHHKH HH(} OpMaIlHH (Ne HCTOYHHKA)

(OCHOBHas JIOITOIMTHHUTEJIEHAS MeTomnyeckas MHTEpHET-PECYPCHL

1-2 1 1-2 1-2

Ouernounsle cpedcmeéd: TTHCbMEHHBIH OTYET, COOeCeJOBAHIE.

JIadopaTopHas padora Ne 3.
Tema 8. Metoa Xajgdmana.

3akoaupoBaTh 3aJJaHHOE BbIpaKeHHe MeToa0M Xad¢pmaHa.

Ilens pabomet.
HMcronp3oBanne MeToma 3 (PeKTHBHOIO KOJHPOBAHHS.
TeopemuuecKkue 0CHOG6bL.

BeemeM TIIOHSTHE KOMNOBOI'O JepeBa IS MHOXKECTBAa KOIOBBIX CJIOB. HarmamHoe
rpaHyeckoe H300pakeHHEe MHOJKeCTBa KOJOBBIX CJIOB MOKHO IIONIYYHTh, YCTAaHOBHB
COOTBETCTBHE MEKAY COOOIIMEHMSIMH H KOHIIEBBIMH V3lIaMH JIBOHYHOrO Jepesa. I[Ipmmep
IBOHYHOI'O KOJAOBOI'O JiepeBa H300pakeH Ha PUCYHKE 3. /IBe BETBH, HAVIIHE OT KOPHA JepeBa K
y3lIaM TIEPBOTO IOPSAKA, COOTBETCTBYIOT BEIOOPY MexAy 0 M 1 B KauecTBe IIEPBOrO CHMBOJIA
KOJOBOI'O CIIOBA. JIeBasl BETBb COOTBETCTBYeT 0, a mpasag — 1. /IBe BeTBH, HAVIIHE H3 Y3II0B
IIEPBOTO TIOPSAKA, COOTBETCTBYIOT BTOPOMY CHMBOJIIY KOMOBBIX CIIOB, JIeBas oO3HayaeT 0, a
mpaBag — 1 u T.4. SICHO, 4YTO IIOCIENOBATEIILHOCTE CHMBOJIOB KaKJOIO KOIOBOI'O CJIOBa
OIpeenseT HeoOXOMHMMBIe IIpaBIiIA IIPOABIZKEHHS OT KOPHS JIEpeBa OO KOHIIEBOIO V3IIa,
COOTBETCTBVIOIIETO pacCMaTPHBAEMOMY COOOII[EHHIO.

QopMaTbHO KOJOBBIE CIIOBA MOIYT OBITh IIPHITNCAHBEI TaKXe IIPOMEKYTOYHBIM VY3JIaM.
Harmpumep, mpoMeXyTOUHOMY VY3JIY BTOPOrO IIOPSAKAa Ha PHC. 3 MOXKHO ITPHITHCATh KOHOBOE
cIIoBO 11, KOTOpOE COOTBETCTBYET IIEPBEIM JBYM CHMBOJIAM KOJOBBIX CIIOB, COOTBETCTBYIOIIHX
KOHIIEBBIM V3JIaM, ITOPOKIAEMBIX STHM V3JII0M. OJHAKO KOIOBEIE CIIOBA, COOTBETCTBYIOIIHE
IIPOMEXKYTOUYHEIM Y371aM, HE MOT'YT OBITH HCIIONIB30BAaHEl IS IIPEICTABICHHIS COOOIIEHHI, TaK
KaK B 3TOM ClIy4yae HapylraeTcs TpeOoBaHHe Mpe(pHKCHOCTH Kofa. TpeGoBaHHe, YTOOBI TOIIBKO
KOHIIEBBIE Y3IBI COIOCTABIISUIMCE COOOIEHHSIM, SKBHBAJIEHTHO YCIIOBHIO, YTOOBI HH OJHO H3

KOOOBLBIX CIIOB HE COBIIAIO C HAYAIIOM (HpE(l)HI{CDM) Oolee IJIHMHHOIO KOZOBOI'O CIIOBA.
110 111

YIIEL 3-TO mMopaaKa

V3IEL 2-10 NOpAIKa

Y3IEI 1-TO MOpAaKa

KOPEHb JIEPEBa

[TprMep ABOHMYHOI O KOJOBOIO JepeBa

AOKYMEHT NoanmncAH
SNEKTPOHHOW NOAMUCHIO
Ceptudurkar: 12000002A633E3D113AD425FB50002000002A6
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JIFoOOH KO, KOMOBBIE CJIOBA KOTOPOTO COOTBETCTBYIOT Pa3lIMUYHBIM KOHIIEBEIM
BEPIIHMHAM HEKOTOPOTO JBOHYHOI'O KOJOBOIO JAepeBa, SBISETCS IPe()HKCHBIM, T.€. OJJHO3HAYHO
TEeKOTHPYEMBIM.

OIHHM H3 4acTO HCITOIb3YEMBIX METOMOB 3(P(PEeKTHBHOIO KOJHPOBAHHSA SBJISETCS TaK
Ha3bIBaeMBIH KOJT Xad dpmMaHa.

Cooeporcariie padomeol.

OCYIIECTBHTh KOMHPOBaHIE MeTOHoM XaddmaHa 3aJaHHO (ppa3sI:
1. A man who has not been flogged 1s not educated

2. Many a good cow hath an evil (bad) calf
3. Many a good father has but a bad son

4. Many alittle makes a tickle

5. Many atrue word 1s spoken in jest

6. Many commanders sink the ship

7.  Many physicians have killed the king

8. Marriages are made in heaven

9. A man i1s known by the company he keeps

10. Man proposes, God disposes

Boinonnenrue.
[ITar 1. YnopsgodmBaeM CHMBOIBI HCXOJHOIO ajl(aBHTa B IOPSJAKE HEBO3PacTaHHSI HX
BEPOSTHOCTEH. (3armichIBacM HX B CTOJIOEIL.)
[Ilar 2. O0peauHIEM JIBa CHMBOJIA C HAMMEHBIIHMH BEPOSTHOCTSMH. CHMBOIY C OOIBINEH
BEPOSATHOCTBIO ITPHIIHCBEIBaeM "1", cHMBOJIY ¢ MeHbIIeH — "0" B KayeCTBE SIEMEHTOB HX
KOJ[OB.
[Ilar 3. CuntaecM OOBEAHHEHHE CHMBOJIOB 34 OJHH CHMBOJI C BEPOSTHOCTBIO, PABHOH CYMME
BEPOSITHOCTEH OO0BEMMHEHHBIX CHMBOJIIOB.
[Ilar 4. Bospammaemcsa Ha Illar 2 go Tex 1mop, IokKa Bce CHMBOIBI He OyAyT OObeJHHEHEI B
OJIMH C BEPOSTHOCTEHIO, PABHOH €IHHHUIIE.
3akogHpyeM TOT Ke O-OykBeHHBIH aindaBHT MeTogoM XaddmaHa, H300pa3uB
COOTBETCTBVIOIIEE JBOHMYHOE JIEPE.

1

0,25

! 0,5 1
L AT B TR L8N | 51
a 0.25
3 ) M ) L0 a, 11
a, 0.25 a, o010
0 0.5 a, 10
a, 0, 0 a, — 000
. 1 15 - . _ 01
" . 0,15 a, — 0O
1
a, 005 T
JIBOHMYHOE JepeBO, COOTBETCTRYIOIIEE KOJHPOBAHHIO ITO MeTOAY XadpmaHa
CylTBIBAaHHE KOJia HJAET OT KOPHS JIBOHYHOIO JIepeBa K €ro BeEpIIHMHAM C
5 NOKYMEHT NOANMUCAH ~ be(prukcHOcTh Kofa. Meton XadgdmaHa Takke
INEKTPOHHOW MOANNCHIO BHTE MOI'YT OKa3aThCS HECKOIIBKO CHMBOJIOB C
Ceptudmkar:  12000002A633E3D113AD425FB50002000002A6
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OAHHAKOBOH BEPOSTHOCTBIO, H KOJ OYJET 3aBHCETH OT TOrO, KakKHe CHMBOIBI MBI OyjeM
0OBEIHHATH B IIEPBYIO OUEPEIb.

KonmponsHsie 6onpocet.
1. B 4eM cMBICI ITOHATHSI: H30BITOYHOCTE COOOITeHHT?

2. Uto onpependeT KO3 QHIFEHT H30BITOUHOCTH?
3. AIropHTM NOCTpOeHH JepeBa XaddmaHa.
4. Kaxme 3agaun pernaeT KOJHPoBaHHe MeTogoM XadgpmaHa?

Paboma ¢ numepamypoii:

PexoMeHyeMble HCTOYHHKH HH(} OpMaIlHH (Ne HCTOYHHKA)

(OCHOBHas JIOTITOIMHHUTEJIEHAS MeTtomnyeckas MHTEpHET-PECYPCHL

1-2 1 1-2 1-2

Ouernounble cpedcmeéd: TTHCbMEHHBIH OTYET, COOECEJOBAHIE.

JIabopaTopHas padora Ne 4,

Tema 12. MapKkoBcKHe cJIyYalHbIE Npollecchl, Kiaaccupuxkanmusa. Mapkosckue nenu

OﬂpE,[[E.]IHTh BEPOATHOCTH COCTY OfIHHH CHCTEMbI [OCJIe 3aJAHHOI0 KOJIH1€eCTBA HHTEPBAJIOB
BPEMCECHH.

Iens pabomeot.

Ocpourh NoHATHS. Kimaccudukarisg MapKoBCKHX IpoIeccoB. ['pad) COCTOSHHIL ITEITH
MapkoBa. MarpHila BepOSTHOCTEH IIepexXoja, €€ CBONCTBA. PeKyppeHTHas Qopmylna Il
BEIYHCIIEHHS BEPOSTHOCTEN COCTOSHHI CHCTEMBI.

TeopemuuecKkue 0cHoG6bL.

MapKOBCKHMIT CIYYaHHBIH IIPOILECC C JHCKPETHHIMH COCTOSHHSMH M JTHCKPETHBIM
BPEMEHEM HA3BIBAIOT MAPKOBCKOLL 1jensro. JITI1 TAKOTO IIpOIecca MOMEHTHI 1y, £, ..., &, Korja
CHCTEMA S MOXKET MEHSITh CBOE COCTOSHHE, pacCMaTpHBAIOT KaK ITOCIEeNOBATElIbHBIE INaru
IpoIecca, a B KAUECTBE apryMEHTa, OT KOTOPOIO 3aBHCHT IIPOIIECC, BRICTYIIAET HE BPeMd £, a
HoMep Imara 1, 2, ..., k ChoyyalHBII TIpollecC B 5HTOM CIy4Yae XapaKTepH3YeTCs
nocinegoBaTeIbHOCThIO cocTosaiil S(0), S(1), S(2), ..., S(k), ..., rme S(0) — nHayampHOe
COCTOSIHHE CHCTEMBI (TIepe]i MepPRBIM Imarom); S(1) — cocTOSIHHE CHCTEMEI ITOCIe IIEPBOro Iara;
S(k) — cocTostHHE cHCTEMBI ITocie A-ro mara. Coositue {S(k) = S:}, cocTosIee B TOM, UTO cpa3y
Iocjie A-ro mara cHcTeMa HaxXOOHTCSI B cocTogHMH S (i = 1, 2, ...), SBIISIeTCA CIIY4YaiHBIM
coOriTHeM. [locnemoBarenbHOCTh cocTosSHM S(0), S(1), S(2), ..., S(k), ... MOKHO pacCMaTpPHBATh
KaK IIOCIeJOBAaTeIbHOCTh CIy4yaHHBIX coObpITHH. HavampHoe cocrosHHe S(0) MOXKeT OBITh
33JJaHHBIM 3apaHee IWIH CIVYaHHBIM. BepOoSTHOCTSMH COCTOSHHH IeITH MapkoBa Ha3bIBAIOTCS

BeposITHOCTH P;(k) Toro, 4uTo nocye k-ro mara (1 go (kK + 1)-ro) cucrema S OyJeT HaXOJHTHCS B
cocTogHHH S; (i=1, 2,...,n). OYeBHIHO, YTO JIIS TFOOO0r0 &k BRITTOTHSIETCS YCIIOBHE:

I

2. bk =1

i=1
HavainsHeIM pacIlpcaAcIICHHCM EEpGHI‘HGCTEﬁ MapI{GECI{Gﬁ IICIM HA3BIBACTCHA PaACIIPCACIICHHC
EEpGHTHGCTEﬁ COCTOSHMI B Hayaje ITpOIccca.

P1(0), Px(0), ..., PA0), ..., P.(0).

B yacTHOM ClIyHac, €CIIH HAa4YalIbHOC COCTOAHHE CHCTCMbBI S B TOYHOCTH H3BECTHO S(U) = Sj:, TO
HayajibHas BepoaTHOCTh P.(0) = 1. a Bce ocTalbHEIE PaBHEI HYIIO. BepOSTHOCTBIO Ilepexoja

OOKYMEHT MNOANUCAH H3 COCTOSIHHS S; B COCTOSHHE S; Ha3BIBAETCS

SNEKTPOHHOWM NOANUCHIO | I g
CepTudpinkar: 1 12000002A633E30113ADA25FB50002000002A6 ara oKaKeTcs B COCTOSHMI .5; TIPH YCIIOBHIH, YTO
Bnapeneu: lHebayxoea TateAHa AnexkcaHgpoBEHa 'O I_TIEIIEI,) OHd HaXOAHII4dCh B COCTOMHIHI S;-.
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[IockoBbKY cHCTeMa MOKeT IpeOBIBaTh B OJHOM H3 # COCTOSHIH, TO JUIS KaKJIOro MOMEHTa
BPEMEHH t HEOOXOIMMO 3aJ[aTh 72~ BEPOSTHOCTEH Iepexoia Py, KOTOpble YIAOOHO ITPEACTaBUTh B

BHJIE CIIeAYIOINEH MaTPHIIBI:

Ry R, .. B,
PZ]_ PEZ P PZ”
Py By ... B,
(. EJJ: h,_PP‘Il PME PP‘IHJ

rjie P;; — BEpOSATHOCTH IIEPEXO/IA 33 OJMH IIar 3 COCTOSHUA S; B COCTOSIHHUE S,

P: — BEPOSTHOCTD 3aJeP/KKH CHCTEMBI B COCTOSIHHH S,

DOTa MaTpHIla Has3pIBAcTCS IIEPEXOMHOH HIIM MAaTpHIEH TIEPeXOAHBIX BEPOSITHOCTEH. ECIH
MepeXOHbIE BEPOSTHOCTH He 3aBHCAT OT HOMepa Iara (OT BpeMEHH), a 3aBHCST TOJILKO OT TOTO,
13 KaKOTrO0 COCTOSHHS B KaKO€ OCYILECTBIISETCS IEPeXOd, TO COOTBETCTBYIONIAS 1IEITh MapKoBsa
HA3BIBAETCSI 0OHOpOOHOoil. llepexXOmHBIe BEPOSTHOCTH OJHOPOJHOH MAapKOBCKOH IIEITH Py
00pa3yIOT KBaAPAaTHYIO MAaTPHILY pasMepa r<n. OTMETHM HEKOTOPBIE €€ OCOOEHHOCTH:

1. Kaxmas crpoka XapaKTepH3yeT BBIOPAHHOE COCTOSIHHE CHCTEMBI, a €€ 3IIEMEHTHI
IIPEICTABIIIOT COOOH BEPOSTHOCTH BCEX BO3MOJKHBIX IEPEXOJOB 3a OIMH IIMar M3 BEIOPAHHOIO
(M3 i-T0) COCTOSHHS, B TOM YHCJIE H ITepeX0oj B caMoe cels,

2. DneMeHTHl CTONOIIOB ITIOKA3bIBAIOT BEPOSTHOCTH BCEX BO3MOXKHBIX IIEPEXOJIOB
CHCTEMBI 3a OJHMH IIar B 3aJlaHHOE (j-0e) COCTOsSHHe (HMHaye IOBOPS, CTPOKAa XapaKTEpH3YeT
BEPOSITHOCTh IEPEXO0a CHCTEMBI H3 COCTOSHIS, a CTOIOEeI] — B COCTOSIHHE),

3. CyMMa BEPOSTHOCTEH KaKIOH CTPOKH PaBHA €IHHHIIE, TaK KaK IIEPEXOABI 00pasyroT
TIOJTHYIO T'PYTIOTY HECOBMECTHBIX COOBITHII:

Fl
2.5j=1
J=1 i=l, .

4. 1lo rimaBHOM JHaroHaIH MaTPHIBI IIEPEXOMHBIX BEPOSTHOCTEH CTOST BEPOSTHOCTH P
TOI'O, YTO CHCTeéMa He BBRIHAET H3 COCTOSHHSI S;, a OCTAaHETCS B HEM. ECIH IS OJHOPOIHOIM
MAapKOBCKOH Il 3aJlaHbl HauyaJIbHOE PaCIpelelIeHHE BEPOSTHOCTEH M MATPHIA IEPEXOMHBIX
BEPOSITHOCTEH, TO BePOSTHOCTH COCTOSHMII cHcTeMbl Pi(k), (i = 1, ..., n, j =1, ..., n)
OIPeEIIIEOTCA IT0 PEKYPPEHTHOH (POPMYIIE:

Fl
Fi(k)=D Pjk—1]P;
j=1

TRLE

(i=1,...,n).

3

CooepacarHue padomsi.
JlaHBI MaTPHIEI TEPEXOMHBIX XAPaKTePHCTHK. OIPeAelIHTh BEPOSATHOCTH COCTOSHHIT
CHCTEMBEI TTIOCHE 3aJaHHOI'0 KOIHYeCTBa HHTepBalloB BpeMeHH (N). [IpuBecTH CHTHAIIBHEIHN Irpad

CHCTEMBI H Bce BeruHclIeHHd. HauanpHble yermoBHI: Pi(0)=1, P2(0)=Ps(0)= ... =0.
BapHaHTHI:
1. N=3
0,3 0,3 0,2 0
0 0,4 04 0,2
0 0 0,3 0,7
0 0 0 1
2. N =4 -
NIOKYMEHT MNOANWUCAH
SNEKTPOHHOM MOAMUCHIO —
Ceprudbukar; 12000002A633E3D113AD425FB50002000002A6 I
Bnapeneu. lebayxoea TaTeAHa AnekcaHapoBHa _—
3
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0, 0,3 0,2 0
0 0.4 0.3 0,3
0 0 0.4 ,6
0 0 0 1
4. N=4
0,5 0,3 0,2
0 0.4 0.6
0 0 1
5. N=3
0,5 0,3 0,2 0
0 0.4 0.4 0,2
0 0 0,3 0,7
0 0 0 1
Boinonneniuie.

ChopMymHpyeM METONHKY MOJEIHPOBAHHS II0 CXeMe JHCKPETHBIX MapKOBCKHX
ITpoIieccOB (MapKOBCKHX IIETIEH ).

1. 3adukcupoBaTh HCCIeIyeMOE CBOHCTBO CHCTeMBI. OIpelle]IeHHE CBOHCTBA 3aBHCHT OT IEH
HCCIIEIOBAHHS.

2. Ormpenenurs KOHEYHOE YHCIIO BO3MOKHBIX COCTOSHHIT CHCTEMBI H YOEIUTHCS B IPAaBOMEPHOCTH
MOJIEJIMPOBAHH I10 CXeMe JHCKPETHRIX MAaPKOBCKHX ITPOLIECCOB.

3. CoCTaBHTB H pa3MeTHTh I'Pa) COCTOSHHH.

OIpeaennTh HauyalbHOe COCTOSHHE.

5. Ilo peKyppeHTHOH 3aBHCHMOCTH OITPEIEIINTE HCKOMEIE BEPOSTHOCTH.

IIpmmvep. 1lo I'PyIOIE H3 HCTBIPEX 0OBEKTOB ITPOH3BOJHTCAH TPH IIOCIICAOBATCIIBHBIX
BEICTpena. HalTH BEpOATHOCTH COCTOSHHH I'PYIOIBI OOBEKTOB ITOCIE TPETHETO BEICTPETIA.
ManI]l[El IICPEXOJHBIX BEpGH’I‘HGCTEﬁ HMCECT BH.

[ 0,4 025 02 01 005 )
0 035 03 025 0.1
1B;/l=]1 0 0 045 04 015
0o 0 0 04 06
\0 0 0 0 1)

PasMeueHHBIH rpad COCTOSHII ITPHBEAeH Ha PHCYHKE.

=

PazMeuyeHHEBIHN Ipad COCTOSHHI YeThIpeX 0OBEKTOB

PerireHue:
Tak Kak J10 IepBOro BEICTpETIa BCE OOBEKTEI 1IETIBI, TO M1 Uy =1,
-!_!-.-""*..-""*'!'!'ﬂ TTFARRTR AT A THT T AMES A TE S T MR FATTATTATEIRT T T S S 8 T p_ill I: -J' :I T
NOKYMEHT HORAVCAH “THOCTEH COOTBETCTBVYIOT HepBu:iH CTPOKE
3NEKTPOHHOW NOANUCHIO =M BEPOSTHOCTH OCTAJIbHEIX COCTOSHIH.
Ceptudukar:  12000002A633E3D113AD425FB50002000002A6
Bnapeneu: lLlebGayxoea TateAHa AnekcaHapoBHa
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FPi(2) = FPi(l) -pu + Pall) -pa1 + Pa(1) - psr + Pa(1) - paa + Ps(1) - ps1 = 0, 16:
Fa(2) = Pi(1) s pi2 + Foll) s poe + Fs(1) - pao + Fy(1) - pua + P5(1) - psz = 0,19:
Py(2) = Pi{1) spis+ Pa(l) pog + Ps(1) - p33+ Py(1) - pys + B (1) - ps3 = 0, 245:
Fy(2) = P (l) oy + Poll) -poy + Fa(1) - pay + Py(1) - pyy + Ps(1) - psy = 0,22
F(2) = Pi(1) -p1s + Pa(l) - pas + Pa(l) - 235 + P4(1)  pys + F5(1) - pss = 0, 185:
P=0,164+0,19+0,245+0,224+0,18h = 1.

P(3)= P(2)  p;=0,16.0,4 = 0,064:

P(3)=P(2) po+ Pl2) p=0,16.0,254+0,19.0,35 = 0,11;

Py(3) = Pi(2) p1at+ B(2)pos+ Py (2)-py3 == 0,16-0, 240, 19-0, 3+0, 245-0, 45 =
0, 2:

FPi(3)=Pi(2) pra+ Pol2) -pog + Pa(2) - paa + Pal2) - pay = 0, 25;

Fy(3) = P1(2) - pis + Fol2) s pos + Fs(2) - pas + Pu(2) - pus + P5(2) - pss = 0,38;
P=0064+011+0,24+0,25+0,38 = 1.

KoumponsHsie 6onpochul.
1. Kakwe nporieccrl Ha3pIBarOTCsI MapKOBCKHMH?

2. UYro HasweBaercd 1enbo Mapkosa?

3. IlepeuncimTe CBOHCTBA MAaTPHIBI BEPOATHOCTEH IIEPEXO/IA.

4.  Kaxorn MapKOBCKHII IIPOLIECC HAZRIBAETCSI OJHOPOIHBIM?
Paboma c rumepamypoii:

PexoMeHIyeMBble HCTOYHMKH HHPOPMALMH (Ne HCTOUHIKA)
(OCHOBHasI J1OITOITHHT €lIbHAS MeTroanueckas MHTEpPHET-PECYPCHI
1-2 1 1-2 1-2

Ouerourble cpedcmeéd: TTHCBMEHHBIHN OTYET, COOeCeIOBaHIIE.

4. VAEEHO-METO/JIMYECKOE H MH®OPMAIIMOHHOE OBECIIEUEHUE
TACITATLIMHBI

4.1. PekomMeHayeMas JiMTepaTypa
4.1.1. OcHoBHAA JIHTEpATYpA:

1. BroiakoB 1O.B. OCHOBHI TEOPHH HH(OPMAITHOHHBIX ITPOIIECCOB H CHCTEM: Y4eOHOe IocobHe —
[lensza: III'YAC, 2011. — 184 c.

2. YUepnsimeB A.B., AutoHoB B.D., CyroHoBa ['.E. TeopHsa HHpOpMaIHOHHBIX ITPOIIECCOB
U cucteM. — Crasporoib: U3g-so CKDY, 2015. — 169 c.
4.1.2. /lonoJiHHTEe/ILHAA JIUT €pATYpAa:
1. KopuxoB A.M. TeopHs cHCTeM H CHCTeMHBINH aHaimH3: yuel. rmocodomne/ A.M. Kopmxos, C.H.
[IaBiioB. -2-e u3x., gor. u nepepad. — Tomck: Usg-Bo: TYCVYP, 2009. —264 c.
4.1.3. MeTo4eckas JJHTepATYpa:
1. Metoaudyeckue yKa3aHHS 110 BBIMIOJIHEHHIO JIA0OPAaTOPHBIX PadoT IO AHUCIHIUIHHE «1eopHs

I]H(l)DpMElL[HDHHLIK ITPOLICCCOB H CHCTCM».
2. Metommyeckue PEKOMCHIAITHI JIJI CTYACHTOB ITO OPrraHH34ITHII CAMOCTOAT eJIbHOH pﬂﬁﬂT bI ITO
IHCIHMITIHHE « 1 cOpHAa IH—I(l)OpMElL[HOI—H{BIX ITPOLICCCOB H CHCTCND).

4.1.4. InTepHeT-pecypChl:

1. http://www .intwt.ru — caliT JHCTAHIIHOHHOrO 00pa30BaHHA B 00IacTH HH(POPMAaIHOHHBIX
TEeXHOJIOTHI
2. http://window.edu.ru — oGpa3oBaTenbHbIE PecypChl BeYIIHX BY30B
4.1.5. IIporpamMHoe o0ecrieueHne
1 v rasvArrrrarrrra oy Avroam ramrn VETasn A arrra rasvarr
HOKMEHT FOARMCAH 1 XP u Bemue, Opay3ep Internet Explorer mmr
SNEKTPOHHOM MOANMUCHIO Ticrosoft. MathCad.
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S.2. MaTtepuaJIbHO-TeXHHYECKO€E oDecIiedeHne JUCIIHIIIHHDbI
JIEKITHOHHBIH KYypC ITPOBOJHTCS B ayAHTOPHSIX, OCHAIIEHHBIX MYJIbTHMEHIHBIM
ImpoeKTopoM. JlaGopaTopHbIe 3aHSTHSA IIPOBOASATCS B KOMITBIOTEPHBEIX Kiaccax, B KOTOPBIX
ycTaHoBIIeHa ITporpamMma Microsoft Visual Studio 2010, 2012, a Taxke ApyrHe CHCTEMBI JUIS
Pa3paldoTKH ITPOrPaMMHBIX ITPHIIOKE HHH.

AOKYMEHT NoanmncAH
SNEKTPOHHOW NOAMUCLIO
Ceptudurkar: 12000002A633E3D113AD425FB50002000002A6

Bnapeneu: lLlebayxoea TateAHa AnekcaHapoBHa
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CepTtudumkar:
Bnapeneu:
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OEJEPAJIbBHOE T'OCYJAPCTBEHHOE ABTOHOMHOE OEPA3OBATEJIEHOE
YUPEXJJEHHUE BEICIIEI'O OEPA30OBAHHAA
«CEBEPO-KABKABCKUN CDEI[EPAJIBHBIH YHUBEPCHUTET»
[Iarrropckiii HHCTHTYT (Qrman) CKOY

MeToanuecKkue yKazaHus

10 BBEIIIOJTHEHIIO KOHTPOJIBLHOII paOOTHI
10 JTUCITUILIINHE
«TEOPUA HHOOPMAIIMOHHBIX ITPOHECCOB 1 CUCTEM»
11 HanpaBiieHUs 1oAroToBkn 09.03.02 MudgopmauroHHbIe CHCTEMbI H
TE€XHOJI0T U!
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2022
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BBE/IEHHUE

MeTognueckne yKa3aHHS COJepsKaT IepeueHb BapHAHTOB 3aJaHHH A1 KOHTPOJIbHEIX palor,
TpeOoBaHHS K 0() OPMIIEHHIO KOHTPOIILHEIX Pa0O0T, IIPHMED BBITIOJIHEHHS 3aJaHHs, a TaKKe
e OHO-METOIMYEeCKOE H HHPOPMAIMOHHOE 00ecIeYeHHE JHCIIHTTIHHEL

1. POPMYJIMPOBKA 3AJJAHNA H E1'O OBBEM

KoHTpoimpHag pabora BKIIFOUAET B cede BOIIPOCEHI IT0 TeMaM, KOTOPBIE HYKHO H3VUHTh O H
IT0 HUM ITOATOTOBHTE OTYET. Pe3yIbTaThl BHEIMIOIHEHHIS KOHTPOIILHON PadOThI ITPEIOCTaBIISIOTCS
B 3JIEKTPOHHOM BHJE M pacledyaraHHoM BHAe. OObeM KOHTPOJIBHOH padoThl cocraBisder 10-15
IIeYaTHBIX JTHCTOB (popMaTa A4.

BapHaHThI 3aJaHHI BEIOHPAIOTCSA U3 TaOIIHIIEI 10 TIOCHIEAHEH ITH(pPe 3a4eTHOH KHH KKH.

2. ObIIUME TPEBOBAHUA K HAIIMCAHUIO H O®OPMJIEHHIO PAGOThHI

KonTpoimpbHass paGoTa BBITOIMHIETCS H chaeTcsd B 3leKTpoHHOM BHAe Ha CD/CDRW
HOCHTEJIE H B pacrieyaTaHHoM BHAe. Ha KkoHBepTe HEOOXOANMO YKa3aTh Ha3BaHHE JHCLIIUIHHEI,
OUO cryaeHTa, (paKyIbTET, HOMEP I'PYIHIBL, IH(P 3aU4eTHOH KHIDKKH, Ne BapHaHTa 3aJaHHs, H
CITHCOK BCeX CO3JaHHBIX B XOJI€ BRITTOTHEHH S 3aJaHH S (DailloB.

[IpHBeJeHHBIN B KOHIIE METOAHYECKHX YKa3aHHI CIIHNCOK JIHTEPATYPhl MOKET HCIIONIB30-
BAThCA CTYIEeHTAMH ITPH BBIIIOTHEHHH KOHTPOIILHOH PalOTHI.

3. BAPUAHTBI 3AJAHUH JJII CTYAEHTOB 3AOYHOH @®OPMbI
OBbYUEHUA

3ananue Ne 1:
Tema 1. O01mme nonATHA HHPOPMAIHMOHHBIX NponeccoB. OCHOBHbIE OHATHA TEOPHHA
CHCTEM.
OrmcaTh MaTeMaTHYeCKHEe METOABI H MOJEIIH CIEeAVIOINIHX CHCTeM (ITOCTaHOBKa 3ajjadH,
OCHOBHBIE YPaBHEHHA).
bazoewtit ypoeern

1. JleTepMHHHPOBAHHBIE CHCTEMBI.

2. Chny4yamHbIe IIPOLECCHI.

3. OpgHoxaHampHbele CMO (cHCTeMBI MacCOBOI0 OOCTYKHBAHHT) C OTKa3aMH.

4. OmHaokaHampHble CMO (cHCTeMBI MacCOBOT0O OOCITYKHBAHIS) ¢ OUEPEbIO.

5. MHorokaHambHbIe CMO (CHCTeMBI MacCOBOTO OOCITYKHBAHHS) C OTKa3aMH.
IloéblnieHnblIl ypO6EHD

6. MHorokaHambHbIe CMO (CHCTeMBI MAaCCOBOT0O OOCTYKHBAHH) C OUEPeIBIO.

7. MapKOBCKHE CIIyYaHHBIE IIPOIIECCHI.

8. JlMCKpeTHBIE JeTepPMHHHPOBAHHBIE CHCTEMBI (KOHEYHbBIE aBTOMATHI).

9. Cetu lleTpn.

10. CrarpioHapHBIE CIIYYAHHBIE ITPOIIECCHI.

Jaganue Ne 2:
Tembi 7-8. D¢pPexTHBHOE KOJHPOBAHHE, H30bITOYHOCTH coodmenuid. Meroa Xadg¢pmana.
OCVIIECTBHTH KOJHDOBAHHE MeTOI0M XadhdMaHa 3aJaHHOH (ppa3bl:

OOKYMEHT NoanuCAH
3NEKTPOHHOW NOANMCHLIO
Ceptudumkar: ' 12000002A633E3D113AD425FB50002000002A6 Jucated
Bnapeneu: lleBayxoea TateAHa AnekcasdapoBHa
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Ceptudurar:  12000002A633E3D113AD425FB50002000002A6

13. Many a good father has but a bad son
14. Many a little makes a tickle
15. Many a true word 1s spoken 1n jest
IloebliieHHbLIL YPO6EHD
16. Many commanders sink the ship
17. Many physicians have killed the king
18. Marmiages are made 1n heaven
19. A man 1s known by the company he keeps
20. Man proposes, God disposes
3ananue Ne 3:
bazoewtit yposeers
Br16paTh 13 3aJaHua 2 KOJ clIoBa (HIH (ppa3bl, He MeHee 6-TH CHMBOJIOB). 3aKOJHPOBaTh
ero ¢ IIOMOMIpIO KoJa X5MMHHTa. IIpearnonokurb, yTo B N-M CHMBOJIE KOJOBOIO CJIOBa B
IIPOIECCE TIEPEJAYH IT0 KaHAIIy CBS3H, IIPOH30IINIA OIMHOKA.
IloéblnieHnblIl ypO6EHD
[TpogemMoHCTpHpOBAaTh OOHApPYKEHHe OMMMOKH B COOOMIEHHH, 3aKOJHPOBAHHOM KOIOM
X35MMHHT Q.

3amanue Noe 4:
Tembr 12-13. MapkoBckHe ciay4dalHble npouecchbl, Kjaccupuxkanusa. VMapKoBCKHe IeIH.
HenpepbiBable mnenmu MapkoBa, ypaBHenne Koamoropoa. CucremMa rudem H
Pa3sMHOKEHH 5L

JIaHBI MATPHIBI TEPEXOMHBIX XapaKTepHCTHK. OIPEeIelIHTh BEePOSTHOCTH COCTOSHHI
CHCTEMBEI ITOCIIEe 3aJJaHHOI'0 KOJIMYeCcTBa HHTepBaoB BpeMeHH (N). [IpHBecTH CHTHAJILHEIHN rpad

CHCTEMBI H Bce BeruHclIeHHd. HauanpHble yermoBHI: Pi(0)=1, P2(0)=Ps(0)= ... =0.
bazoewtit yposern
1. N=2
0.5 0.3 0.2 0
0 0.4 0.4 0.2
0 0 0.3 0.7
0 0 0 1
2. N=4
0.5 0.3 0.2
0 0.4 0.6
0.7 0 0.3
3. N=3
0.5 0.3 0.2 0
0 0.4 0.3 0.3
0 0 0.4 0,6
0 0 0 1
4. N=3
0.5 0.3 0.2
0 0.4 0.6
0 0 1
5. N=4
0.5 0.3 0.2 0
0 0.4 0.4 0.2
[NOKYMEHT NOANMUCAH 0.7
SNEKTPOHHOWM NMOAMNUCHIO 1

Bnapeneu: lLlebayxoea TateAHa AnekcaHapoBHa
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IloéblnieHnblIl ypO6EHD

6. N=5
0.5 0.3 0.2
0.2 0.4 0.4
0 0.7 0.3
7. N=3
0.5 03 02 0
0 0.4 0.4 0.2
0 0 0.3 0.7
0 0 0 0.1
8. .N=4
0.5 0.3 0.2
0 0.6 0.4
0 0.8 0.2
9. N=2
0.5 0.3 0.2 0
0 0.4 0.4 0.2
0 0 0.3 0.7
0 0 0 0.1
10.N=4
0.5 03 02
0 0.6 0.4
0 0.7 0.3
Jaganue Ne 5:

Tembr 14-16. KoMnoHeHTbI M KJaccHpHKAIMA MojJejell MACCOBOro 00CIYKHBAaHHSL
OpnokananbHags CMO ¢ orkasamu. OgpoxkaHaasHass CMO ¢ oxumaanmeMm M
orpaHH4YeHHOH o4epeablo. OmpokanaabHasgs CMO ¢ oKHIZAHHEM H HeOrpaHHYEHHOH
ouepeabro. MHorokanaasHag CMO c¢ orkaszamu. MHorokanaabHasgs CMO ¢ o:KHIaHHEM.
[Tomyunte xapakTepHcTHKH CMO H onpefeluThs (PHHAIbHBIE BePOSTHOCTH (EeCIIH
CYIIIECTBYIOT).
bazoewtit ypoeern
1. Macrepckass 1o peMOHTY OBITOBOH armiapaTyphkl HMeeT IISITh MacTepoB (n = 7). B
CpeJHeM B Te4eHHe padoYyero JHS OT HacelleHHI ITocTyIaeT B peMoHT 10 armmapaToB (A=
10). OCmee yncIo anmapaTyphbl V HacelIEHHS O4YeHb BEJIHKO, BRIXOAHT OHa H3 CTPOS B
CIIy4alHHBIE MOMEHTHI BPEMEHH HEe3aBHCHMO APYr OT aApyra. IlosToMy MOXHO CUHTAaTh
IIOTOK TpeOOBaHMII Ha OOCIYKHBAaHHE ITyaCCOHOBCKHM. Macrepa HMEIOT OJHHAKOBVIO
KBaTH(pHKAIHI. B cpegHeM OIHH MacTep OOCIy)KHBaeT S5 armiapara B JeHb (U = 5).
OrnpeleTnTh MapaMeTPhl 3(PPeKTHBHOCTH PaOOThI CHCTEMEI.
2. bunerHas Kacca padoraer 0e3 nepeprlBa. bHIETH IpogaeT OAHH KacCHp. CpeaHee BpeMs
obcimyxmeaHHa — 6 MHH. Ha Kaxmgoro d4enoeeka. CpegHee YHCIIO ITacCakKHpPOB,

JKeITaroIX ITpHoOpecTH OMIIETHI B Kacce B TeYeHHe OJHOI0 yaca, paBHO A = 10 macc/4ac.
Bce MOTOKH B cHCTeMe IIpocTeiime. OINpeNelnIe CPeJHIOK IHHY OuYepelH,
BEPOSITHOCTh IIPOCTOS KacCHpa, CpeJHee BPeMS HaXOKIeHHS ITaccakHpa B OHIETHOI
Kacce (B ouepeIH H Ha OOCITYKHBAHHH), CpeJHee BpeMsS OXHIAHHSI B OduepeIH B
YCIIOBHSIX CTAI[HOHAPHOI O PekKiMa pab0ThI KaCCHI.

3. lloCcT JIMarHOCTHKH aBTOMOOMJIEH IIDEACTABISET COOOH OmHOKaHaIpHYIEO CMO ¢

AOKYMEHT LIOANNGAH IOC IBITIAd B MOMCHT., EKOI'Ta IIOCT 3aHAT
3MEKTPOHHOW MOONMUCHIO Tym ; it :

Ceptudukar: 12000002A633E3D113AD425FB50002000002A6 1 3aSIBOK Ha JHArHOCTHKY A =0.8 aBTOMOOHIISI B
Bnapeneu:  lllebayxosa TateanaAnexcanaposHa 'HOCTHKH ¢ = 1,2 yaca. Bce IMOTOKH COOBITHIL B
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CHCTeME ITpocTemimme. OIPENEeNTE BEPOATHOCTHBIE XapPaKTEPHUCTHKU CHCTEMBI B
YCTAaHOBHBIIIEMCS PEKIHME.

. B Oyxrantepuu MpemIpHATHS HMEIOTCS JIBa KacCHpa, KaKIBIH H3 KOTOPHIX MOJKET
oOciykuTh B cpegHeM 30 COTPYAHHKOB B 4Yac. IIOTOK COTPYIHHKOB, ITOINYYAFOIIHX
3apalboTHYIO IUIaTy, — IIPOCTEHINHH, ¢ HHTEHCHBHOCTELIO, paBHOH J0 COTPY/IHHKOB B Yac.
Ouepelp B KacCce He OrpaHM4YcHa. J[MCIMIUIHHA OYepeaH He perilaMeHTHpOoBaHa. Bpems
OOCITYKHBAHMS ITOAYHMHEHO SKCIIOHEHI[HAIBHOMY 3aKOHY pacIpelellceHHI. BBIYHCINTE
BEPOSITHOCTHRIE XapakKTepHCTHKH CMO B cTalHOHApHOM pPEXHME H  OIIPEJEIIHTE
1erecoodpasHOCTh IMPHEMA TPETHEr0 KacCHpa Ha IPEeRIpHsITHe, padoTarolero ¢ TaKomH
JKE TIPOH3BOAUTEIFHOCTRIO, KAK 1 IIEPBEBIE JIBA.

MacTepckass MO pPeMOHTY OBITOBOH aImapaTyphl HMeeT TpexX MacTepoB (n = 3). B
CpeIHEM B TeueHHe pado4ero JHSA OT HaceleHH IIOCTYIIaeT B peMOHT 10 armraparoB (A=
10). OOmiee 4mciIO anmapaTypbl Y HacelleHHS OYeHb BEIIHMKO, BRIXOJHT OHAa H3 CTPOS B
CIIy4YalHbIe MOMEHTEI BPEMEHH HE3aBHCHMO APVT OT apyra. IloaToMy MOXHO CUHTATh
IIOTOK TpeOOoBaHMII Ha OOCIIYKHBaHHE ITYaCCOHOBCKHMM. MacTepa HMEHT OJHHAKOBYIO
KBaTH(pHKaAIHI. B cpegHeM ofHH MacTep oOcCIyKHBaeT 2,5 armrapara B AeHb (UL = 2,5).
Orpe1eNInTh MapaMeTPhl 3 PEKTHBHOCTH paOOThI CHCTEMEL.

Iloébiuierntslil ypoeeHs
6. bmnerHas xacca padoraer 0e3 nepeprlBa. bHIETH IpogaeT oJHH KacCHpP. CpeHee BpeMS

ofcimyxmBaHugd — 2 MHH. Ha Kaxmgoro denoeeka. CpegHee YHCIO ITaCCaKHpPOB,

’KelaroIuX MpHoOpecTH OHIIETHI B Kacce B TeYeHHe OJHOI0 yaca, paBHO A = 20 rmacc/Jac.
Bce MOTOKH B cHCTeMe IIpocTermme. OINpelNelHIe CPeJHIOI UIHHY OYepelH,
BEPOSTHOCTE IIPOCTOSI KAacCHpa, CpeJHEee BpeMs HaXOXKIAeHHS Iaccakupa B OIIETHOH
Kacce (B ouepeIH H Ha OOCTYKHBAHHH), CpeJHee BpeMSI OXHIAHHSI B ouepeIH B
YCIIOBHSIX CTAI[HOHAPHOI' O PeXHMa PabOTHI KACCHI.

IlocT AHarHOCTHKH aBTOMOOHJIEH IIPeACTaRIsSeT CcOOOH oOmHOKaHaIsHYIEDO CMO ¢
OTKazaMH. 3asBKa Ha JHAarHOCTHKY, IIOCTYIIMBINAS B MOMEHT, KOIJa IIOCT 3aHMI,
IOJIYYaeT OTKa3. MHTEeHCHBHOCTE ITOTOKA 3asBOK Ha AHATHOCTHKY A =0.4 aBTOMOOHIISI B
yac. CpeaHss ITPOAOIIKHTEIIFHOCTE JHArHOCTHKH ¢ = 0,5 yaca. Bce IMOTOKH COOBITHH B
CHCTEME ITpocTeHimme. OIPeAeliIb BEPOATHOCTHBIE XapaKTEPHCTHKH CHCTEMEBI B
YCTAHOBHBIIIEMCS PEKHME.

. B Oyxramrepun mpeMIpHITHS HMEIOTCS JBa KacCHpPa, KaKABIH H3 KOTOPBIX MOJKET
o0ciykuTh B cpegHeM 20 COTPYAHHKOB B 4Yac. IIOTOK COTPYIHHMKOB, ITONYYAFOIIHX
3apalbOoTHYIO IUIATy, — IIPOCTENINHH, ¢ HHTEHCHBHOCTELIO, paBHOH 30 COTPY/IHHKOB B 4Yac.
Ouepeas B KacCce He OrpaHHYcHa. /[HMCIMIUIHHA OYEpPEdH He pPerlaMeHTHpOBaHa. BpeMs
OOCITYKHMBAHHS ITOAYHHEHO SKCIIOHEHI[HAJIBHOMY 3aKOHY paclpeleleHHS. BBIYHCIHTE
BEPOSATHOCTHBIE XapakTepHCTHKH CMO B cTallHOHAapHOM PeXHME H OIIPEAcIHTE
1[e1eCO00Pa3HOCTh IIPHEMA TPETHEr0 KacCHpPa Ha IPeAIpHATHE, padOoTaroIero ¢ TakoH
Ke TIPOH3BOANTEIFHOCTRIO, KAK H IIEPBEIE JABA.

MacTepckass MO pPeMOHTY OBITOBOH aImapaTyphl HMeeT IISTh MacTepoB (n = 5). B
CpeHEM B TeUueHHe paboyero JHA OT HaceleHHI IIOCTYIIAaeT B PeMOHT 15 armapaTtoB (A=
15). OGmmee yncnao anmapaTyphl V HacelIeHHS O4YeHb BEJIHKO, BRIXOJHT OHa H3 CTPOS B
CIIy4YaHHBIE MOMEHTHI BPEMEHH HE3aBHCHMO APV OT apyra. IlosToMy MOXHO CUHTATh
IIOTOK TpeOoBaHMII Ha OOCIYKHBAaHHE ITYaCCOHOBCKHM. MacTtepa HMEIOT OJHHAKOBVIO
KBaTH(pHKaAIHI. B cpegHeM OonHH MacTep oOcihyXHBaeT 4 armiapara B JeHb (U = 4).
OrnpeIennTh MapaMeTphl 3(PPeKTHBHOCTH paOOThI CHCTEMEI.

Ceptudumkar:
Bnapeneu:

12000002A633E3D113AD425FBS0002000002A6
leb6ayxoea TateaHa AnekcaHgpoeHa

NOKYMEHT NMOANUCAH
SMNEKTPOHHOW NoannchIo Ooro 4ejgoeeka. CpeaHee YHCIO ITaCCakKHpPOB,
B TeUeHHe OJHOI0 Yaca, paBHO A = 15 macc/4ac.
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Bce moroxkn B cHcreMe Ipocrenmme. OIpeAenTe CPeJHIOK UIHHY O4YEpe]H,
BEPOSITHOCTh ITPOCTOS KacCHpa, cpeJHee BpeMs HaxXOXJeHHS IaccakHpa B OMIETHOMH
Kacce (B odepeH H Ha OOCIY:KHBAaHHH), cpelHee BpeMs OXKHIAHHS B O4dyepelH B
YCIIOBHSIX CTAI[HOHAPHOI O PeXKHMa PaOOThI KACCHI.

Jaganue Ne 6:

Tema 17. CoBpeMeHHBIe MeTOALI NPHHATHA pemieHHR. IIpuHATHEe pellleHNME B YCJI0BHAX

HeonpeaeJJeHHOCTH. KpHTepHH NPpHHATHA pellleHHH B YCIOBHAX Heonpeae JeHHOCTH.
HeoOxoauMo IpHHATE PENIEHHE B YCIOBHSAX HEOIPEAESIIEHHOCTH II0 MaTPHIE 3arpaTr C

HCITOIBb30BaHHEM Pa3IHYHEIX KpHTepHeB (Jlarmaca, Banbma, Capuaxka, [ 'ypBHIia).

bazoewtit yposeers
l.
S1 S2 S3 S4
R1 6 12 20 24
R2 0 7 9 28
R3 23 18 15 19
R4 27 24 21 15
2.
S1 S2 S3 S4
R1 6 2 20 24
R2 9 7 9 28
R3 3 8 15 19
3.
Sl S2 S3
R1 26 12 20
R2 9 27 9
R3 23 18 15
4,
Sl S2 S3 S4
R1 6 12 20 24
R2 9 27 9 28
R3 23 18 15 19
R4 27 24 21 15
5.
S1 S2 S3 S4
R1 6 12 20 24
R2 0 27 49 28
R3 23 18 15 19
IloebliieHHBLIL YPO6EHD
0.
Sl S2 S3
R1 §) 12 20
R2 9 37 9
R3 15 10 12
7.
S S2 S3 S4
OOKYMEHT NMOANMCAH
ANEKTPOHHOM MOAMMACHIO 24
CepTuchukat:  12000002A633E3D113AD425FB50002000002A6 78
Bnapeneu: lebayxoea TateAHa AnekcaHapoBHa
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R3 33 138 15 19
R4 27 24 21 15
8.
S S2 S3 S4
R1 0 12 20 24
R2 19 17 19 28
R3 23 18 15 19
9.
Sl S2 S3
R1 16 12 30
R2 29 27 29
R3 8 25 17
10.
S S2 S3 S4
R1 16 12 20 24
R2 29 27 29 28
R3 23 18 15 19

4. IPUMEP BBIIIOJIHEHHS KOHTPOJIbHON PABOTHI

3aganune Ne 1. Onucarb MaTeMaTHYeCKHE MeTOAbI H MOJ€eJIH CHCTEeM (IOCTAHOBKA 322 '1H,
OCHOBHbIE€ YPABHEeHHS).

OIHOKAHAJIEHASA CUCTEMA MACCOBOI'O OBCJIIYKHMBAHWA (CMO) C
OYEPEJIBIO

CHCTeMa MacCOBOIO OOCITYKHBaHHS HMeeT OAHH KaHall. BXOISIIMI ITOTOK 3asBOK Ha
oOCIIy’)KMBaHHE — IIPOCTEHINHH IIOTOK C HHTEHCHBHOCTBIO A. MHTEHCHBHOCTL ITOTOKa
oOCITy’KMBaHHS paBHa |l (T.e. B CpeJHEM HEIPEePBIBHO 3aHSTHIN KaHall OyJeT BEIJaBaTh |l
00CITyKeHHBIX 3asBOK). J[ITHTEIbHOCTh OOCTY’KHBAaHHS — CITy4alHHas BeIHYHHA, ITOAYHHEHHAS
MTOKa3aTelIbHOMY 3aKOHY pacnpeleleHHsa. IIoToK OOCITYyKHBaHHH SBIIIETCS ITPOCTEHIIHM
ITyaCCOHOBCKHM ITOTOKOM COOBITHH. 3asiBKa, ITOCTYIIHBINAS B MOMEHT, KOrjla KaHajl 3aHT,
CTAaHOBHTCS B OUYepeb H OKHIAET 00CITY/KHBAHHSL

[IpenmomokyumM, 4YTO HE3aBHCHMO OT TOr0, CKOIBKO TpeOOBaHHH IIOCTYIAeT Ha BXO[
0OCITyKHBarOIeH CHCTEeMEI, JaHHAS cHcTeMa (odepeab + oOCIIyKHBaeMble KIIHEHTHI) HE MOXKET
BMeCTHThL Oolnee N-TpeOoBaHHH (3asBOK), T.€. KIIHEHTHI, He IIOITaBIIHE B OKHAAaHHE, BBIHY KJICHBI
oOcIIy’)kMBaTbCcsd B JPyroM MecTe. HakoHell, HCTOYHHK, ITOPOJKTAIOIIMI 3asBKH Ha
oOcITyKMBaHHE, HMEET HEOIPAaHHYEHHYIO (OeCKOHEYHO OONBINYIO) EMKOCTB.

SNEKTPOHHOW NOAMUCHIO
Ceptudurkar: 12000002A633E3D113AD425FB50002000002A6

Bnapeneu: lLebayxoea TateAHa AnekcaHapoBHa
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Puc. I'pad coctosHmil oqHoKaHanbHOH CMO ¢ oxmganneM (cxeMa THOEIH H pa3MHOKeHHST)

CocrosHug CMO HMEIOT CIEAVIOIIYIO HHTEPIIPETAITHIO:

Sy — KaHal cBOOOJIeH,

S; — KaHal 3aHAT (o4epeJH HeT);,

S; — KaHal 3aHAT (OJHa 3asBKa CTOHT B OUEpeH);

S, — KaHal 3aHAT (I - 1 3asBOK CTOHT B O4YepeiH);

Sy — KaHal 3aHaT (N - 1 3a9BOK CTOHT B OUepeJH).

CTarOHaPHBIH IIPOIIECC B JAaHHOH CHCTEME OYIET OMMHCHIBATHCS CIEAYIOIIEH CHCTEMOM

arredpanyecKHX YPaBHEHHH:
1 —pPy+P =0, n=0

EEEANYTFI | JFEGEFPANNRY A NG

—(1—p)B, + P .1 +pF =0, O<n<iN;

.

-rm ErTmgEyry - FrEgprgmayg

L_PH +p*.PN_] =0, | n=N,

P 2
rac p=—;
"

R — HOMCP COCTOARHUA.

PertieHie mpHBeeHHOM BHIIIE CHCTEMEI YpaBHeHHH 1A HaleH modenn CMO mMeeT BHA:

l-p " _
{ N+1]'p , p#lL, n=012,..., N

P, = I-p

l —

W PO

__l-p
B [—pNl
Torma
Bp” pzl, =12, .., N,
Fy=1 1 4

ey P

OmnpeaenM XapaKTEPHCTHKH OJHOKaHAIbHOH CMO ¢ OXXKHIaHHEM H OIPaHHYEHHOM JIJIHHOH
odepe i, paBHOH (N — 1):
l. BEpPOSATHOCTH OTKa3a B OOCITYKHBAaHHH 3asBKH:

p=1

(N+])’

2. OTHOCHTEIIbHASI ITPOITY CKHAA CITOCOOHOCTh CHCTEMBI:

1.._
h—( E_1o¥. el

NOKYMEHT I:ID,HI'IMCAH - pNH ?

IANEKTPOHHOW Noanunuceio
Ceptudcmkar: 12000002A633E3D113AD425FB50002000002A6 ]_ p= 1:
Bnapeneu; lLlebayxoea TaTbAHa AnekcaHapoBHa f+1) ’ '
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3. abcoroTHAS IMTPOITYCKHas CIIOCOOHOCTB:

4. CpEAHES I CIIO HAXOIMIIIXCHA B CHCTEME 344BOK.

y p+[1—(N+l}*pN + NN 1
] . = - , P#
Ls=Zn by (1-p)-(-p"*1)
N2, p=
5. CPCAHEC BPCMA HpEﬁBIEﬂHI[H 3ddBKH B CHCTCEMEC.
L
W, = ——5
M- P, |

0. CpeIHSS ITPOIOIKHTEIBHOCTD ITPeORIBAaHM S KIIHEHTA (3a5BKH) B OUEpPeIH:

We = Ws— 1/1;

7. CpeIHee YHCIIO 3asSBOK (KIIHeHTOB) B ouepeIH (JIHHA OUepPeH):
Ly,= M1 - PypW,

3amanue Ne 2. OcymrecTBHTH KOJHPOBAHHE MeToA0oM XadgdMmaHa 3aJaHHOH Ppasbl:
Many a little makes a tickle

Permrenne:

[ToctpormM nepeo XadpmaHa:

. a t | e I m K s ¢ y n
5 4 3 3 3 2 2 2 1 1 1 1
| |\ /[ /[ / o\ 1/ o\ 1/

| o v o 2 2
| O\ 1/ O\ 1/ O\ 1/ 0\ 1/
| 0 5 4 4
O\ 1/ O\ 1/ O\ 1/
9 11 8
\ | /
\ | /
o\ | 1/
| 17
o\ 1/
28
JIBOIMYHBIN KOJ CHMBOJIOB:
_ —100
a —101

OJOKYMEHT NoanmvucAH

SNEKTPOHHOW NOAMUCHIO
Ceptudukar: 12000002A633E3D113AD425FB50002000002A6

Bnapeneu: Webayxoea TaTeAHa AnekcaHgpoBHa
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i —011
m —1100
k —1101
s —11100
c —11101
y —11110
n —11111

3amanue 3.

Br10Opats u3 3ajiaHHI 2 KO clIoBa (MM (ppaszbl, He MeHee O0-TH CHMBOIIOB). 3aKOJHPOBATh
ero ¢ IOMOIIBI0 KoJa XsMMHHTA. IIpearmonoxurs, yro B N-M CHMBOIIE KOJOBOIO CJIOBa B
IIpoIecce MEPEeJauyH 10 KaHAIY CBS3H, IIPOH30IIIIA OIMHOKA.
Perenme:

IlepenaeM K ITOCTPOEHHIO CAMOKOPPEKTHPVIOIIMXCS KOAOB IS ciiyyas p = 1, KOTOpEIE
Ha3BIBAIOTCA kodamii Xammunza. byJieM CUHTaTh, UTO B KaHAlle CBS3H IIPH Iepemaue COOOIIEHIT
MOZKET IIPOH30ONTH He O0lee OJHOH OIMHMOKH. OTO O3HAYAET, YTO €CIH HCXOMHOE COOOIEHHE a;a:
... @, KogupyeTrcsa HabopoM b b, ... b,

(! =m+k), TO Ha BBIXOJIe BO3MOJKHEI CIIEIYIOIIHE BAPHAHTHI KOJOB:
blbj b_.!; b$1b3 b_.!; b1b$j b_.!; ;b1bj b*;.
Taxym o0pazoM, YrcI0 BapHaHTOB paBHO / + 1. ITogcHuM, yTo onmiOKa MOKET He ITPOH30HTH,
OO OHa ITPOH30HAET B OXHOM H3 / pa3psaioB, H CHMBOI b; 3aMeHHTCS Ha ITIPOTHBOIIOIOKHBIH
b*; UHCIIO JOIMOITHHTENBHBIX Pa3pSA0B IS IMOCTPOeHH KOJOB XeMMHHT a HYKHO BBIOpPATh TaK,
yToOBl HMX XBaTWIO JUIS KOJHPOBAHHSA IepedHclIeHHBIX / + 1 ciaydaeB. CrnemoBaTelbHO,
He0OXOAHMO YTOOBI BEIIIOIHSIIOCH
m. 2
L NE B e
— WIH .

[TosTomy, 3Has [ BBIOHpaeM KaK HaHMeHBIIIee 1[eJIOe YHCIIO, VIOBIETBOPSIOINEE YCIIOBHIO:
2!
S _E
[+1

Uncno / Ha3pIBaeTCA JIIHHOH Koja XAMMHHIa. YHCIO0 m — YHCI0 HH(p OPMAIIHOHHBIX CHMBOJIOB.
3ameyanite: YUHTHIBaA, yTo [ = m + k, MOKHO BBIOHPaTh He /, a YHCIIO k, KOTOpOe Ha3bIBaeTC
YHCIIOM KOHTPOIBHBIX CHMBOJIOB H IBIIeTCS HaHMEHBIIHNM I[eIBIM YHCIIOM, YIOBIIETBOPSIOIIHM
YCIIOBHIO:

2k2k+m+1_

Hampumep, ectu m = 4, to I = 7, k= 3. TaxuM o6pazoM, IIPH ITOCTPOESHHH KOJOB XeMMHHTa,
MIEpBOE, YTO HYKHO cJleJIaTh: 3TO IO YHCITY /71 OIpPeJelINTh YHciaa kK H /.

AJITOPHTM ITOCTPOEHH KoJa XAMMHHTA. 1IycTs ai1s coolieHns o = a,a; ... a, IJIHHBL M
HEOOXOMHNMO ITOCTPOHTE KO X3MMHHTA. Bo3sMeM m = 9, HCXOTHOE COODINEHHE

o=101110111= a1 aArdsds Asdgd700:0y.
Torma /=13, k= 4; xox XsMMHHTA:
B = b1b2b3bsbsbsbsbsbsb ob11D1:b 5.

1. IlpeacraBuM Ka)kaoe 4HCIIO i H3 MHOXecTBa L = {1,2, ..., /} B BuIe k-pa3psagHOro
JBOMYHOIO YHcIa. Pe3yibTaThl 3aiieM B BHAE TaOIHIEI 3.2
Tabmmia 8.2. JIBOHYHBIE KOIbI YHCETL.

NOKYMEHT NMNOoAanncAH
SNEKTPOHHOWM NOANMUCHIO
Ceptuchmkar: 12000002A633E3D 1M 3AD425FBS0002000002A6 7 8 9 10 |11 12 113
Bnapeneu: lebayxoea TateAHa AnekcaHapoBHa
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2. Paz0bepeM MHOXeCTBO L Ha k TTOAMHOJKECTB CIEIYIOIIHM 00Pa30M:
LO={i€ELO:V0=1};L0={1,3,5,7,9,11, 13},
LI={€E€LLl:V1=1},L1={2,3,6,7,10, 11},
I2={i€L2:V2=1},;L2={4,5,6,7,12, 13},
I3={i€L3:V3=1},;L3={8,9,10,11,12,13}.

3. [lepBEIE€ 371EMEHTHI MHOXKECTBA Lj — CTEIEHH 2 — OIPEIEIISIOT HOMEPa KOHTPOIIBHBIX
pa3psaoB Koja. OcTallbHbIEe OMPeIEIIIOT HOMePa HH(pOPMAaI[HOHHEIX Pa3PSA/IOB:
b1b2b4b8 — xoHTpONBHBIE, b3b5h6HTH9H10b11H125b13 — HH(POPMALHOHHEIE.

4. GopMHpOBaHHE 3HAYEHHH HH(POPMAIlHOHHBIX CHMBOJIOB:
b3=al.b5=a2,b6=a3;b7=ad, b9 =a5,b10=ab; b1l =a7,b12=a8,b13 = aV.
b3=1,b5=006=1,07=1,09=1,bh10=0,b11=1,D012=1,b13=1.

5. @opMHPpOBaHHE 3HAUYEHHH KOHTPOIIBHBIX CHMBOJIOB:
bl =b3+b5+b7+5b9+5b11+5b13=1+0+1+1+1+1=1;
b2 =03+ b6+b7+ H10+b11=1+1+1+0+1=0;
bA=b5+ b6+ b7+ b12+b13=0+1+1+1+1=0;
b8 =b9 + b10+ b11+ D12 + b13 = 1+0+1+1+1=0;
a.=101110111;3=1010011010111

Obuapyaiceniie ouinbki 6 kooax XemmiuH2a:

[Iycte f*=1010011010011, T.e. B 11 pa3pse mpon30I1Ia OIHOKA.
VO=Db*1+b*3+Db*5+b*T+Db* +b*11+ b*13 =1+1+0+1+1+0+1=1,
V1=5b*2+b*3+b* +b*7+b*10+ b*11 =0+1+1+1+0+0=1;
12=5b*4+b*5+b* + b*7 +b*12 + b*13 =0+0+1+1+1+1=0;

V3=b8 + b9+ b10+ b11 + b12 + b13 =0+1+0+0+1+1=1;
[omyunmi: 1101 — gBoMyHEIN KOA yHcia 11.

3Jamanme Ne 1. JIaHBI MaTpHIIBI IIEPEXOMHBIX XapaKTepPHCTHK. OIPeJelMTh BEPOSATHOCTH
COCTOSIHHH CHCTeMBI IIOCIE 3aJaHHOIO KOJIHYecTBa HHTepBaloB BpeMeHH (N). IlpmBectH
CHTHAJIbHBIN I'pad cHCTeMBbI H Bce BhIUHcIeHHS. Hauampubie ycmoBusa: Pi(0)=1, P,(0)=P;(0)= ...

=0.
N=3
0.5 0.3 0.2

NOKYMEHT NOANUCAH
SNEKTPOHHOW MOANUCHIO
Ceprudukar:  12000002A633E3D113AD425FB50002000002A6 —

Bnapeneu: lLlebayxoea TateAHa AnekcaHapoBHa
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Perrerne:

K=1:
0,5 0,3 0,2
(100)* | 0 0,4 0,6/=(0,5 0,3 0,2);
|0 0 1|
K=2:
0,5 0,3 0,2
(0,503 02) * 0 0,4 0,6/=(0,25 0,27 0,48);
|0 0 1|
K=3:
0,5 0.3 0,2
(0,25 0,27 0,48) *| 0 0,4 0,6|=(0,125 0,075+0,108 0,05+0,162+0,48) =
|0 0 1|

= (0,125 0,183 0,692)

CHrHaIbHBIH rpad:

Jaganue 2.

B OyxranTtepuu mpeIpHaTHsI HMETCS 2 KacCHpa, KaKIBIH H3 KOTOPBIX MOKET OOCIYKHTH B
cpegHeM 30 COTPYAHHKOB B 4ac. IIOTOK COTPYIHHKOB, ITOIMYYArOIMX 3apabOTHYIO IUIATY, -
IIPOCTEHNINMH, ¢ HHTEHCHBHOCTBIO, paBHOH 40 COTpYAZHHKOB B 4ac. Ouyepelpb B Kacce He
orpaHHycHa. /[MCIMIUIMHA O4YepedH HE PerllaMeHTHpOBaHa. Bpems oOCIyKHBaHUS ITOTUHHEHO
SKCIIOHEHIHAIILHOMY 3aKOHY PacCIIpeaeIeHII.

Brruricimre BepoSTHOCTHBIE XapaKTepHCTHKH CMO B cTalMOHApHOM PEXKHME.

Penrexsie:
1
ti=— A =4
30 S=2
! 30 A 1.333 A 2.667
== m= pi=— p =1 — - c=2.
’m’ t 11 11
§ C c—1 11__ 1
P - P + P pl. P
0 ( (Pﬂ n! Po=02  p - P =026
CI]_—— n=_0 1 1! 1 7
OOKYMEHT MOONUCAH

SNEKTPOHHOW NOAMUCHIO
Ceptudurkar: 12000002A633E3D113AD425FB50002000002A6

Bnapeneu: llebayxoea TateAHa AnekcaHapoBHa
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Jamanue 3. HeoOX0MMO MIPHHATE PEIIEHNE B YCIOBHSX HEOIPEIETIEHHOCTH IT0 MAaTPHILE 3aTpaT
C HCITOITb30BaHHEM Pa3IHYHBIX KpuTepHeB (Jlammaca, Bampaa, Capuaka, ['ypBuIia).

Sl S2 S3 S4
R1 0 12 20 24
R2 9 27 9 28
R3 23 18 15 19
R4 27 24 21 15

Perenme:
1) Kpurepmnii Jlammnaca:
H(R1) =" * (6+12+20+24) = 15.5;
H(R2) =14 * (9+27+9+28) = 18,25;
H(R3) =14 * (23+18+15+19) =18,75;
H(R4) =14 * (27+24+21+15)=21,75;
M =min{l5,5; 18,25; 18,75, 21,75} = 15,5
OnruMansHas cTpaTterus - Rl

2) Kpurepuii Banpja:

Sl S2 S3 S4 max min
R1 0 12 20 24 24
R2 9 27 9 28 28
R3 23 18 15 19 23 23
R4 27 24 21 15 27

OnruMaabHasa cTpaTerus — R3

3) Kpurepuii CaBHIXKa:

MaTpHIia pHCKOB:
S1 S2 S3 S4 max min
R1 0 0 11 9 11 11
R2 3 15 0 13 15
R3 17 6 6 4 17
R4 21 12 12 0 21

OnruMaabHasa cTpaTterus — R

4) Kpwurepmnii I'ypBHITa:

S1 S2 S3 S4 | 0,5min 0.5 CYMM | min
max a

R1 6 12 20 24 3 12 15 15
R2 0 27 0 28 4.5 14 18,5

R3 23 18 15 19 7,5 11,5 | 19

R4 27 24 21 15 7,5 13,5 | 21

OnruMaabHasa cTpaterus — Rl
NOKYMEHT NOAMNMUCAH
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5. KPUTEPHU OHEHUBAHUWA PALOTDI

OILleHKa «OTIIMYHO» BBICTABIISETCA CTYAEHTY, €CIIH OH IPOAEMOHCTPHPOBAN I'TTyOOKHE,
HCUEPIBIBAIOIIME 3HAHMA M TBOPYECKHE CIIOCOOHOCTH B TIOHMMAHHH, H3JIOXKEHHH I
HCIIONB30BAHHM  YUEOHO-IIPOrpaMMHOI'O  MaTepHana,  JIOTHYEeCKH  IIOCIeJOBaTelIbHBIE,
COIeprKaTelIbHEIE, IIOJTHEIE, IIPAaBHIIbHBIE M KOHKPETHEIE OTBETHI Ha BCE ITOCTABJIEHHEIE BOITPOCHI
M  JIONIOJIHHUTEIIPHBIE  BOIIPOCHI  IIPEIIOflaBaTensd, CBOOOJHOE BJIaJcHHE OCHOBHOH H
JOTIOIHHUTEJIFHON JIMTEPATYPOH, PEKOMEHOBAHHOH YUeOHOH ITPOIrPaMMOX.

OIleHKa «XOPOINO0» BBICTABISETCSI CTYIEHTY, €CIIH OH IPOAEMOHCTPHPOBAII TBEPABIE H
IOCTATOYHO TIIOJIHBEIE 3HAHHS BCErO IIPOrPaMMHOIO0 MaTepHala, IIPaBHIBHOE ITOHHMAHHE
CYIHOCTH M B3aHMOCBS3H PacCMarpHBAEMBIX ITPOIIECCOB M SBIIEHHIL, ITOCIIEIOBATEIbHEIE,
IIPaBHIIbHBIE, KOHKPETHLIE OTBETHI HAa IIOCTABIEHHEIE BOITPOCHI IIPH CBOOOMTHOM YCTPaHEHHH
3aMEYAHHI 110 OTAEILHEIM BOIIpOCAM, JOCTATOUYHOE BIIAJICHHE JINTEPATYPOH, PEKOMEHIOBAHH OH
yue OHOH ITPOrpaMMOI.

OILleHKa «YJIOBIETBOPHUTEIILHO» BBICTABIIIETCS CTYJEHTY, €CIIM OH ITPOJEMOHCTPHPOBAII
TBEPJBIE 3HAHWS H ITOHIMAaHHE OCHOBHOI'O ITPOIrPaMMHOIO MaTepHala, IIpaBHIIbHEIE, Oe3 IPyORIX
OIIMOOK OTBETHI Ha IIOCTABJIEHHEIE BOIIPOCHI IIPH YCTPAHEHHH HETOYHOCTEH H HECYIIECTBEHHBIX
OMOOK B OCBEIIEHHH OTAEIBHEIX ITOIOKEHHI IIPH HABOJAIIMX BOIIPOCaX IIPEIOAaBaTells,
HEIOCTATOYHOE BJIAJICHHE IHTEPATYPOH, PEKOMEHAOBAHHOH YUEOHOH ITPOrpaMMOL.

OlLleHKa «HEYIOBIIETBOPHTEIILHON BBICTABIISIETCS CTYJICHTY, ECIIH OH
IIPOJAEMOHCTPHPOBATI HEMPAaBHIIbHBIE OTBETHI HA OCHOBHEIE BOITPOCHI, JOIIVIIEHBEI I'PYOBIE
OIIMOKHM B OTBETAX, HEITOHHNMAHHE CYIIIHOCTH H3/IaraéMbIX BOIIPOCOB, HEYBEPEHHEIE H HETOUHBIE
OTBETHI Ha JOIOITHHUTEIIFHEIE BOITPOCHL.

6. IIOPA/JOK 3JAIHINTLI PALOThI

3arira I{GHTPGJ]LHGﬁ pﬂﬁGTBI IIPOBOAHUTCA B BHAC HAYHHOI'O JHCKOCA C ,I[EMGHCTPEH.[HEﬁ
BEREITIOITHCHHBIX BEIﬂElHI]fI:, B COOTBCTCTEII C Ipﬂ(i)I]I{GM salMTeI. llocme mdoxmama CTVICHTY

33aI0TCS BOIIPOCHL KaK ITpernoJaBaTelIeM, TaK H CTYAeHTaMH IPYIIIIHI.

B miporiecce 3aimuTel ¢cBOeH pabOTHI CTYAESHT JAeIaeT JOKIad IIPOAOIKHTEILHOCTRIO 7-10
MHHVYT. JOKiIam AO/KeH OBITh IPeJABAPHTEILHO IIOATOTOBIEH CTYASHTOM. CTYIEHT MOIDKEH
CBOOOIHO OPHEHTHPOBATHCI B CBOEH padoTe.

B BRICTYIIZIEHHH HeOOXOJHMMO KOPPEKTHO  HCIIONB30BaTh  JIEMOHCTPAIHOHHEIE
MaTepHalbl, KOTOPBIE VCHIHBAIOT JOKA3aTeIbHOCTh BRIBOAOB H OONIErYarOT BOCIIPHATHE JOKIala
CTYJIEHTA.

7. YUEBHO-METO/JIUYECKOE U MH®OPMAIIMOHHOE OBECIIEUEHHIE
TACIUILIMHEBI

7.1. IlepedeHb OCHOBHOH H [JONOJHHTEJLHON JIHTEpaTYpPbl, HeoOXo uMoOH I1sA
OCBOEHH A JHUCIHNILJIHHbI

7.1.1. IlepeyeHb OCHOBHOM JINTEPATYPhI:
1. BiaxoB FO.B. OCHOBEI TeopHH HH()OPMAILIHOHHBIX IIPOI[ECCOB H CHCTEM: Y4UeOHOe ITOCOOHEe —
Ilensza: III'YAC, 2011. — 184 c.
2. YepnsimeB A.B., AutoHoB B.D., CyroHoBa ['.B. TeopHsa HHpOpMaIHOHHBIX ITPOILIECCOB
U cucteM. — Crasporoibs: U3g-so CKDY, 2015. - 169 c.
7.1.2. IlepeveHb JONMOJTHHUTEIBHOH JIUTEPATYPHBI:

AOKYMEHT MOANUCAH 1 aHanm3: yuel. rmocodue/ A.M. Kopuxos, C.H.
SNEKTPOHHOW NOANUCHLIO - _
CepTudmkar:  12000002A633E3D113AD425FB50002000002A6 p-Bo: TYCYP, 2009. —264 c.
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7.2 Ilepedenb Y4eOHO-MeTOaHMYECKOr0 olecledeHH CAMOCTOATENbHOH PadoThI
odyUuarImuxcsa no jucopiuimae. MeToqu4yeckas JUTepaTypa:

3. YepHenneB A.b. MeTogHueckHe YKa3aHHS II0 BBEIIIOJIHEHHIO JIaO0OpPaTOPHBIX padoT IIo
TUCIMILIIHHE « Te0opHs HHPOPMAaIHOHHBIX IIPOIeccOB H cHcTeMy. [Iaturopek: CKOVY, 2017,
4. YepHenneB A.b. MeTtoaudeckue peKOMEHIAIIHH I CTYAEHTOB II0 OpraHH3aI[iu

CaMOCTOSTEIHLHOI PaOOTHI 10 JUCIIHITIHHE « TeopHs HH(OPMAIHOHHBIX ITPOIECCOR H CHCTEMY.
[Isaruropcek: CKDY, 2017.
5. YepHeaneB A.b. Metoaudeckie peKOMEHIAIIHH IS CTYAEHTOB II0 BBIITOIHEHHIO

KOHTPOJILHBIX pa0oT IO JHCIHIUIHHE « T eOpHI HH(OPMAILHOHHBIX ITPOLIECCOB H CHCTEM).
[Isruropek: CKDY, 2017,
7.3. Ilepeuenn pecypcoB  HHGPOPMAINHOHHO-TEJIEKOMMYHHKAIMOHHOH  CeTH

«InTEpPHET», HEOOXO0AMMBIX JIfl OCBOECHHA JHCIUILIHHDI:

3. http://www .intwt.ru — caliT JHCTAHIIHOHHOrO 00pa30BaHHA B 00IacTH HH(POPMAaIHOHHBIX
TEXHOIIOTHH
4. http://window.edu.ru — oOpa3oBaTenbHBIE PeCYPCH BEAYIIHX BY30B

MHWUHHUCTEPCTBO HAYKHW U BEICIHIEI'O OEPA3OBAHWA PO
OEIEPAJIBHOE 'OCYJAPCTBEHHOE ABTOHOMHOE OBPA30OBATEJIEHOE
YUPEXJIEHUE BEICIHIEI'O OBPA3OBAHNA
«CEBEPO-KABKA3CKUN CDEI[EPAHBHBIH YHUBEPCHUTET»
[Iaruropckwit HHCTHTYT ((proman) CKOY

MeTtoanueckue yKazaHusl

10 OpraHM3aI[UI CAMOCTOSTEIILHOI PabOTHI
10 JUCITUILIINHE
«TEOPHUA NHOOPMAIIHOHHLBIX ITPOIECCOB 1 CUCTEM»
11 HanpaBieHUs oAroToBkn 09.03.02 MudgopmaupoHHbIe CHCTEMbI H
TE€XHOJI0T U!
HarpaBIeHHOCTE (mpods) MHdopMaLMoHHBIE CHCTEMbI M TEXHOJI0T U
00padoTKH LU(PPOBOTro KOHTEHTA
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Ceptudppkar:  12000002A633E3D113AD425FBS0002000002A6
Bnapeneu: llebayxoea TaTeAHa AnekcaHopoBHa

3. IIEJIb A 3AJIAYH OCBOEHHA JHCIIUIIJINHDBI

[lenpro M3Y4YEHHIO AUCIHIUIMHBL «TeopHs HH(POPMAIMOHHBIX ITPOIECCOB H CHCTEM)
SBIIAETCSI OCBOEHHE CTYIAEHTAMH TEOPETHYECKHX M IPAKTHYECKHX OCHOB  CO3JaHIHSA
HMH()OPMAIIHOHHBIX CUCTEM, @ TAKKE CIIOCOOO0B OIMMCAHMS HH(POPMAI[HOHHBIX CHCTEM.

3aaqH JHCITHITIHHBI. OITPEACIIHTD COBPEMCHHOC COCTOAHIEC Pa3BHTHA
IH—I(prMElL[HGHI—[BIX CHCTCM H HX I{JIE],CCIICIJIH{&L[I[EG; ITOSHAKOMHTE € MCTOOJOIIOTTIANMITI H

TEXHOIIOTHAMIL pﬂSpﬂﬁﬂTIﬂI IH—I(prMElI_[HGHHBIX CHCTCEM, IIPCACTABHTL OSTAllbl CO3A4dHIIA H
ITPOCKTHPOBAHIA I]Hd) OPMAIIHOHHBIX CHCTCM.

4. TEMbDI VI CAMOCTOATEJIBHOI O U3YUEHNA

Tema 2. 3axoHoMepHOCTH cHcTeM. KimaccH(pHKAIIHI CHCTEM.
Cogepxranue:

Knaccundukarimsa cucrem.

Pabota ¢ ;-mTeparypoi:

PexoMeHIyeMbIe HCTOYHHKH HH(p OpMarlHH (Ne HCTOUHHKA)

(OCHOBHAsI J1OTIOIMHHUTEIIFHAS MeTtoanueckas HMHTEpHET-PECYPCHI

1-2 1 1-2 1-2

OneHo4yHbIe cpeJAcTBa: cobeceJOBaHHE

Tema 3. CurHamnel 1 cHcTeMSBI Iepefayl HHpopMaliH. 1lapaMeTprl cHTHAIIA.
Cogepxanue:

Hcrounnk mH} opMalinm, nmepefaTyiK, KaHall CBS3H, HCTOYHHK ITOMeX, IIPHEMHHK, aJpecar.
Padora c smTepaTtypoii:

PexoMeHyeMble HCTOUHHKH HH(} OpMaIlHH (Ne HCTOUHHKA)

OCHOBHas JIOTIOIMHHUTEIFHAS MeTtoayecKas HMHTEPHET-PECYPCH

1-2 1 1-2 1-2

OneHounble cpeacrBa: codece0OBaHHE

Tema S. SHTpOIMS HelMpephIBHBIX co00NeHHH. TH(pOpMaIHOHHEBI KaHall, ITPOITYCKHA
CITOCOOHOCTEH KaHaJla.

Coaep:xanue:

[TonsaTre mudpepeHIaIbHOH SHTPOITHH.

Pabota ¢ ;-mTeparypoir:

PexoMeHyeMble HCTOYHHKH HH() OpMaIlHH (Ne HCTOYHHKA)

(OCHOBHas JIOTIOJIHHUTEIILHAS MeTtoamyeckas HMHTepHET-pecyPCH

1-2 1 1-2 1-2

OneHo4uHbIe cpeJcTBa: cobeceJOBaHHE

Tema 13. HenpepriBHeie 11er Mapkoga, ypaBHeHHe Komoropoa. CHcTeMa rHOEIH H
Pa3sMHOKEHIS.

Cogep:xanue:

QOpMYIIEL IS BBIYHCIEHHS IIPEIEIbHBIX BEPOSTHOCTEH COCTOSHHH CHCTEMBI THOeI H
Pa3sMHOKEHHS.

Pabota c ;-mTeparypoi:

PexoMeHIyeMbIe HCTOYHHKH HH(b OpMariHH (Ne HCTOYHHKA)

(OCHOBHasI JIOTIOIHHUTEIIFHAS MeTtoamueckas MHTEpPHET-PECYPCHL
1-2 | 1-2 1-2
O [IOKYMEHT MOAMUCAH

ANEKTPOHHOM NOANUCLIO
eHHH. [ [pHHSATHE pellleHHH B YCIIOBHSX
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HEOITPENETIEHHOCTH.
Cogep:xanue:

[loHAarue HeollpeAeNeHHOCTH BHEIHEHN cpeanl. IIoHSTHE CHTYaIlI pHCKa.
Padora c ;mTeparypoit:

PexoMeHyeMble HCTOYHHKH HH(} OpMaIlHH (Ne HCTOYHHKA)

(OCHOBHas JIOTIOJIHHUTEIIbHAS MeTtoamueckas HMHTEepHET-peCYPCH

1-2 1 1-2 1-2

OneHouynbIe CpeEacTBa. cobeceloBaHHE

S. KPUTEPHH OIIEHHUBAHHA Komnerenumi

OlleHKa «OTJIMYHOY BBICTABIISIETCS CTYAEHTY, €CIH ITTyOOKHE, HCUEPITLIBAIOIIHIE 3HAHH S H
TBOPYECKHE CIIOCOOHOCTH B ITOHMMAHMH, HM3JI0KEHHH H HCIIOINB30BAHHH YUeOHO-IIPOrPaMMHOL O
MaTepHaia, JOTHYECKH IIOCIEMOBATENIbHBIE, COIEPKATEIbHBIE, TIOIMHBIE, IIPABHJIBHBIE U
KOHKPETHBEIE OTBETHI Ha BCe IIOCTABIEHHBIE BOIPOCHI H IOIIOIHHTEIBHBIE BOITPOCH
Iperojlapareiid, CBOOOJHOE BIIAJEHHE OCHOBHOH M JOIOIHHUTEIBHOM  JIHTePaTypoOH,
PEKOMEHJOBAHHOH YYeOHOH IIPOrPaMMOIL.

OlleHKa «XOpOIIO» BEICTABIISETCS CTVYAEHTY, €CIM TBEpAble H JOCTAaTOYHO IIOJHEIE
3HAHIS BCErO IIPOrpaMMHOIO MaTepHalia, IMPABIILHOE ITOHMMAaHHE CYIIHOCTH M B3aHMOCBS3H
pacCMaTpHBAaEMBIX IIPOLIECCOB H SIBIEHHIH, IIOCIeJOBaTElIbHEIE, ITPAaBHIBHBIE, KOHKPETHBIE
OTBETHl Ha ITOCTABJIEHHBIE BOIIPOCH! ITPH CBOOOJHOM YCTPaHEHHH 3aMeYaHHH IT0 OTEIbHBIM
BOIIPOCAM;, JIOCTATOYHOE BIAJEHHE IIHTEPATYPOH, PEKOMEHIOBAHHOH YUeOHOH IIPOrPaMMOH.

OlleHKa «YIOBJIETBOPUTEILHO» BBICTABISETCS CTYIAEHTY, €CIIH TBEPAbIE 3HAHHSI U
IIOHHMaHIHEe OCHOBHOI'O IIPOrPaMMHOI0 MaTepHalia, IpaBHIIbHBEIE, 0e3 I'PYORIX OMMMOOK OTBETHI
Ha TIOCTaBJIeHHBIE BOITPOCHI IIPH YCTPaHEHHH HETOYHOCTEH M HECYIIECTBEHHBIX OIIMOOK B
OCBEILEHHH OTJAEIbHBIX ITOJI0KEHHH ITPH HAaBOISIIMX BOIIPOCAX IPEIOofaBaTelld, HEAOCTATOUYHOE
BIIAJICHHE JIMTEPATYPOH, PEKOMEHIOBAHHOH YUeOHOH ITPOr PaMMOH.

OlleHKa «HEYIOBIETBOPHTEIILHO» BEICTABISIETCS CTYIEHTY, €CIIH HEITPABHIILHBIE OTBETHI
Ha OCHOBHEBIE BOITPOCHL, JOITYIIEHBI I'PyObIe OMIHOKH B OTBETAX, HEITOHHMAHHE CYIIIHOCTH
H3JIaracMBIX BOIIPOCOB, HEYBEPEHHBIE H HETOUHBIE OTBETHI Ha JOITOIHHTEIIEHEIE BOITPOCEI

6. YUEBHO-METO/JUYECKOE 1 TH®OPMAIIMOHHOE OBECIIEYEHUE
TACITUILINHEBI

4.1. PekomMeHayemMas JiMTepaTypa
4.1.1. OcHoBHAA JIHTEpATYpA:
1. BmiaxoB FO.B. OCHOBEI TeopHH HH()OPMAI[HOHHBIX ITIPOI[ECCOB H CHCTEM: Y4eOHOe ITOCcO0He —
Ilensa: III'YAC, 2011. — 184 c.
2. YepnrimeB A.B., AutoHoB B.D., CyroHoBa ['.E. Teopnsa HHpOpMaIHOHHBIX ITPOIIECCOB
U cucteM. — Crasporoibs: U3g-so CKDY, 2015. — 169 c.
4.1.2. /lono/iHHTEe/ILHAA JIMT €paTypa:
1. KopuxoB A.M. TeopHs cHcTeM H CHCTeMHBIH aHaimH3: yuel. rmocodne/ A.M. Kopnxos, C.H.
[IaBnoB. -2-e u3x., gom. u nepepad. — Tomck: M3p-go: TYCYP, 2009. —264 c.
4.1.3. MeTtoguueckasi IMTEpaTYpa:
6. MeTtoaudyeckue yKa3aHHS II0 BBIIIOJIHEHHIO JIA0OPAaTOPHBIX PadoT IO AHUCIHIUIHHE «TeopHs
HH()OPMAIHOHHBIX ITPOI[ECCOB H CHCTEM)).
7. Metomyeckue peKOMEHIAIINH IS CTYAEHTOB 110 OpraHM3aI[HH CaMOCTOSTEILHON PadoTEI 110
THCIUIUTHHE « T eoprsa HH(OPMAILIMOHHEIX ITPOLIECCOB H CHCTEM.

AOKYMEHT NoarnncAH
3NEKTPOHHOW NOAMUCHIO
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0. http://wimmdow.edu.ru — oOpazoBaTeIbHBIE PECYPCHI BEAYIIHX BY30B
4.1.5. IIporpaMmMHoe obecniedeHHe
2. OmnepammonHas cuctemMa Windows Bepcus XP u Bhimie, Opaysep Internet Explorer mmm
000 IPYTOH, HHTerpHPOBaHHEIH makeT Microsoft. MathCad.

4.2. MaTtepHaJIbHO-TeXHHYECKO€E oDecrieteHHe JUCIIHIIHHDbI
JIEKITHOHHBIH KYypC ITPOBOJHTCS B ayAHTOPHSIX, OCHAIIEHHBIX MYJIbTHMEHIHBIM
ImpoeKTopoM. JlaGopaTopHbIe 3aHSTHSA IIPOBOASATCS B KOMITBIOTEPHBEIX Kiaccax, B KOTOPBIX
ycTaHoBIIeHa ITporpamMma Microsoft Visual Studio 2010, 2012, a Taxke ApyrHe CHCTEMBI JUIS
pa3paboOTKH IMPOrPaMMHBIX ITPIJIOKE HII.
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