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1. UENb U3AA0AYUN OCBOEHUA ANCUUNIUHDI

Henpto w3ydeHUI0 AUCHUIUIHHBI «Teopuss MHPOPMAIMOHHBIX IPOIECCOB M CUCTEM)
SBJIICTCS. OCBOCHHE CTYICHTAMU TEOPETUYECKHX U IMPAKTUYECKMX OCHOB CO3JaHHS
MH(OPMAIIMOHHBIX CHCTEM, a TAKXKE CIIOCOO0B OMKCaHUs WH(DOPMAIIMOHHBIX CHCTEM.

3agaun IUACIUATLINHEL: OTIPEICIIUTh COBpPEMEHHOE COCTOSIHUE pa3BHUTUSA
WHOOPMAIMOHHBIX CUCTEM W WX KIACCU(UKAIWMIO; IMO3HAKOMUTh C METOJIOJIOTHUSIMU U
TEXHOJIOTUSIMU pa3pabOTKh HMHPOPMAIIMOHHBIX CHCTEM; MPEICTABUTH OSTalbl CO3JAHUS H
MIPOCKTHPOBAHMS HHPOPMAIIMOHHBIX CHCTEM.

2. HAMMEHOBAHUE NABOPATOPHbIX PABOT

Ne HanMeHnoBanne TeM JUCHMIUIMHBIL, HUX KpaTkoe | O0bem | UHTepakTHBHAA
TeMbl | COJlepPKaHUe 4acoB dpopma
NPOBeJAeHUs
7 cemecTp
Tema 1. O0mue noHsATUSE MHGPOPMAILMOHHBIX NPOLEeccOB. OCHOBHBIE NOHATHS TEOPUH CHCTEM
1 JlabopaTtopHnast padora 1. 15

Haxooicoenue sumponuu Ouckpemnoz2o coooujeHus.

Tema 6. AupasuTHoe KogupoBaHue nHGopmanun. Kpurepuii B3aMMHOM 0JHO3HAYHOCTH
aJ1(paBUTHOT0 KOJAMPOBAHUSA

6. JlaGopaTtopHnast padora 2. 15 KOMIIBIOTEPHBIC
Onpedenums, a615emcs iU KOO, ¢ 3a0AHHbIM CUMYJISITTIH
KOOUPYIOWUM anghasumom 0OHO3ZHAUHO OeKOOUPYEMBIM.

Tema 8. Meron Xaddmana.

8. JlaGopaTtopHnast pabora 3. 15 KOMIIBIOTEPHBIC
3axoouposams 3a0annoe 8bipadtceHue Memooom CUMYJISIIUU
Xapdmana.
Tema 12. MapkoBckue ciiy4aiiHble IPoLecchl, Kiaccupurkanusa. MapkoBCcKue nenu
12. | JlabopaTopHas pabora 4. 15

Onpedejzun% e6eEPoOAMHOCmMu COCMOSAHULL CUCmEMbl NOCIe
3A0AHH020 KOJUYecmed UHmMepealos 6peEMeHU.

HTroro 3a 7 cemecTp: 15

Hroro: 6 3

3. JIABOPATOPHbIE PABOTbI
JlabopaTopHas padora Nel.

Tema 1. O0mue noHsiTHSE HHPOPMALMOHHBIX NpoueccoB. OCHOBHbIC NOHATHS TEOPHHU
cHUCTeM

HaxoxkneHune YJHTPONMYU TUCKPETHOTO COOOIIEHHSI.

Ilenv pabomsi. HayunThCsi MPaKTUYECKU OMPEAETATh KOJINYECTBO MH(GOPMAIIUU B TUCKPETHBIX
COOOIICHUSX.
Teopemuueckue ocnogbwl.
KonudectBo undopmarmu, comepxaiieecss B TUCKpeTHOM coobmieHnu (1) MoxxHO HaliTh
U3 MPOCTOTO COOTHOIICHHUS
I=nH,
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rjae N — 4YHCIO CUMBOJIOB B COOOmIeHWH, H — SHTpONUsS HCTOYHUKA COOOIICHHA, TO €CTh
CpelHee KOJIMYECTBO MH(POPMAIMH, IIPUXOISIICECs Ha OJJMH CUMBOJL.

3HTpOHI/I$I NCTOYHHKA COO6IJ.I€HI/ISI OonpCACIICTCA U3 OCHOBHOI'O COOTHOILICHHA TCOPUH
uHbOpMaIIMK, KOTOPOE JUIsi yA00CTBa MPAKTHUECKOTO HCIOJIb30BAHUS MPEoOpa3yercss K BHUIY
HauboJiee MPOCTOMY M YIOOHOMY B 3aBUCHMOCTH OT CBOMCTB JUCKPETHOIO HCTOYHHKA
cooOieHuii. B ciydae, ecnu CUMBOJIBI UCTOYHHMKA COOOIICHUS MOSBISIOTCS PAaBHOBEPOSTHO U
B3aMMHO HE3aBHCHMO, TO Uil IOJCYETa SHTPOIUHU TAKOrO poja COOOIICHHH HCHOJIb3YIOT
dbopmyy Xaptim:

I'=n-log, m(bum),H, =log, m(ﬁumcumon)

rge m — 00BeEM aJ'I(l)aBI/ITa HCTOYHHWKA AJUCKPETHBIX COO6HI€HPII7L Eciu cuMBOJILI MCTOYHHUKA
COO6HI€HI/I$I FCHCPUPYIOTCA C PA3JIMYHBIMH BEPOATHOCTAMH, HO B3aMMHO HC3aBHUCHMBI, TO
ucnonb3ytoT popmyny lllennona:

I=-n- Zpal : lOgZ Pal(ﬁum)
i=1

H, = _ZPGI ‘log,F, (6umcu1w60ﬂ)
i=1

rae Pu; — BEPOSTHOCTH MOSBICHHUS] CUMBOJIA a1.
B cnyyae ke He paBHOBEPOSTHOTO TOSBJIECHUS CHMBOJIOB MCTOYHHMKA COOOIIEHUS U HAIUYHS
CTaTUCTUYECKUX 3aBHCUMOCTEN MEXAY COCEIHMMH CHUMBOJAMHU DHTPOIHIO TAKOTO MCTOYHUKA
MO>KHO OIPEAETUTH ¢ momouibio opmynsl IlleHHOHA ¢ yCIIOBHBIMHU BEpOSITHOCTIMHU:
a
a.

m m a a
=- . / ‘ j bum
H, = ;Pal ;P A log,P A Aumoﬂ),
pl i

rjae — YCJIOBHAsI BEPOSITHOCTh MOSIBJIEHUSI CUMBOJIA &j IOCJIE CUMBOJIA &

Cooeprcanue paoomeot.

4. TlocuuTaTh cpefHee KOJUYECTBO HH(POPMAINH, IPUXOAAIIEecs Ha OJUH CUMBOJ (3HTPOIIUIO)
HCTOYHHUKA JUCKPETHBIX COOOIICHUI B CITydasX:

a) — PaBHOBEPOSTHOIO U B3aHMHO HE3aBUCHUMOIO MOSIBICHUSI CHMBOJIOB;

0) — He paBHOBEPOATHOTO U B3aMMHO HE3aBHCHUMOTO TOSIBJICHUSI CUMBOJIOB;

B) — IIPHU HE PABHOBEPOSITHOM MOSIBIIECHUU CUMBOJIOB M HATMYMH CTATUCTUUYECKUX CBSI3EH MEXTY

COCETHUMU CHMBOJIAMHU.

B kauecTBe IMCKPETHOrO MCTOYHUKA COOOIICHHI B35Th HCTOYHUK C 00beMOM alnhaBuTa
m= 34 (aHanoruuHselii Mo oO6bvemMy andaBuTa TEKCTY HA PYCCKOM si3bike: 33 OyKBHI U Mpoben), a
€ro CTAaTUCTHUYECKHE XapaKTEPUCTUKU CMOJEIHPOBATH C IOMOIIBIO T'e€HepaTopa CIy4alHBIX
qrced.

5. TlopcuurtaTe KOIMUYECTBO WHGOpPMAIMU B COOOIICHUHU, MPEICTaBISIOMMM coboi Bamry
dbamunnio, WM W OTYECTBO, CUMTas, 4YTO CHMBOJIBI COOOLICHHS TOSBISAIOTCA HE
PaBHOBEPOSTHO M HE3aBUCHUMO. 3aKOH pachpeeNieHuss CUMBOJIOB HaWTH MyTeM aHalu3a
ydJacTKa JJF000ro TeKCTa Ha PyCcCKOM s3bIKe IMHON He MeHee 300 CHMBOJIOB.

Bwvinonnenue.

PaGotra BBIONHSETCS HAa TMEPCOHAIBHOM KOMIIBIOTEpPE B MPOTPAMMHOM CPEICTBE
«Mathcad». Tak kak B 3TOM NOpPOTPaMMHOM IMPOJIYKT€ B KaueCTBE BCTPOEHHBIX (YHKIIHIA
HCIOJIL3YIOTCS TOJNBKO (YHKIUU HATypalbHBIX U JECATUYHBIX JOTapu(MOB, TO B MpoIliecce
BBITIONTHEHUST Pa0OTHI HEOOXOAMMO BBHINIOMHHUTH MEPEeXoja K JiorapudmMaM MO OCHOBAHHUIO 2 IO
dbopmyIe mepexoia K ”HOMY OCHOBaHUIO
log, N =7110g” N ,

og, b

I/Ie @ — OCHOBAaHHE U3BECTHBIX JIOTapu(MOB;



6 — ocHOBaHHUE TPEOYEMBIX JIOTAPH(PMOB;
N — norapudmupyemasi BeTU4rHa.

I1.1.a. VUcnons3ys dopmyny XapTiu, HAUTH SHTPONMIO YKAa3aHHOTO HCTOYHUKA JHCKPETHBIX
cooOrenwuii (H1).

I1.1.6. CMmozenupoBaTh 3aKOH pacpe/IesieHUs] CUMBOJIOB JUCKPETHOTO MCTOYHHKA COOOIICHUH,
ucnoJb3ys omeparop rnd (A), KOTOpBI TEHEPUPYET CIIy4aiiHbIe Yyucia u3 auana3ona [0, A] mo
CIEeAYyIOUIEN MporpamMme:

m: = 34 — 3ananue oObema angasura (m);

i:=1,2, ..., m— i - HOPSIIKOBBI HOMEP CUMBOJIa a(aBuTa;

r(i) = rnd (1) — renepupoBanue 34 ciydailHbIX YHCEIT

B uHTepsaie ot 0 1o 1;

1:=Y r
p(iy="D

I — P(i) - BeposiTHOCTS MOsIBIIEHNS i-TO cHMBONA (ai).
[TpoBepuTh MPABUIBLHOCTH BHIYUCIICHHIA, Halis1 cymmy Beex P(i) mpu i= 1,2,...,m.
[Toctpouth rpaduk 3akona pacnpenencuus P(i). Ucmons3ys dhopmyny IllenHnona, onpenenutsb
SHTPOIHIO CMOJICITMPOBAHHOTO UCTOYHHKA JUCKPETHBIX COOOMIeHU (H?).
II.1.B. CmonenupoBarb MAaTpHUIly YCJIOBHBIX BEPOSITHOCTEW NOSBIEHUS CUMBOJIA @ MOCIE
CHMMBOJIA @i 1O CIIEYIOLIEN MporpaMmMme:
m: =34 -— 3aymanue oobema andasura (M);

i:=12,..m

— HaxXoXJIeHHe CyMMbI Beex I(i);

j=12,..m N
— TMOPSAKOBBIA HOMEP CUMBOJIA alipaBuTa;

r(i,j) := rnd (1) — renepupoBanue Matpuilsl (34X34) caydaiiusix yucen B uHTepBaje ot 0 mo1;
W, =Y rG, j) B
i — HaXOX/IEHHE CYMMBbI 2JIEMEHTOB B K&)XKI0i CTpoKe MaTpuIlbl (i,j);
PN UY))
S, j)= W
i — HOPMHpPOBKa IO CTpoKaM Matpuilbl I(i,j) C LENbI0 MOJYyYSHUS CYMMBbI
3JIEMEHTOB B KaXXJ0U CTpOKE, paBHOH 1;

U, =Y S3UJ 3
i — Hax0XJICHHE CyMM DJIEMEHTOB B KasKJ0M cToJI01e MaTpuiisl S(i,j);
.oy Sli )
pP(i, j) =222
(1, ) o

/' — HOpMHpOBKa MO cToj0aM Matpuibl S(i,j) ¢ HEIbI0 MOJTYyIEHUS CYMMBbI
AJIEMEHTOB B KXKJIOM CTOJIOIE, paBHO# 1.

[MonyueHHble 3Ha4YeHUs dieMeHTOB MaTpuibl PP(i,j) mpuOIMmKeHHO MOXKHO CYHMTATh

YCJIIOBHBIMH BEPOSITHOCTSIMH TIOSIBJICHHSI CAMBOJIA 1101 HOMEPOM | TIOCIIE i-T0 CHMBOJIA.
Ucnonw3yss ¢opmyny IlleHHOHAa ¢ YCIOBHBIMH BEPOSITHOCTSIMHU OIPEHICIUTh SHTPOIHIO
CMOJICTTMPOBAHHOTO UCTOYHHKA AUCKPETHBIX COOOIICHUH (H3).
I1.2. OnpenenuTh BEpOSITHOCTH MOSIBICHUS KaXI0TO cuMBoja (OykBbI) PjmyTem neneHus ducia
MOSIBJICHUI 3TOro cuMBoJia (&i) Ha oOmiee umciao cuMBoioB (He MeHee 300), BXOIAIMX B
coobmenue. B ciydae, ecnn kakoi-nubo cumBoa (M3 M= 34) B cooOIIeHNH HE BCTPETHIICA,
CUMUTaTh, YTO OH BCTpeTWicA | pa3, MHaYe MOKET BO3HHUKHYTh HEONPEICICHHOCTh B (opmyre
[Hennona. OTCyTCTBHE KaKOTO-TMOO CHMBOJIA, IPUHAJUICKAIIETO an(aBUTY, CBHIETEIbCTBYET
JUIIb O TOM, YTO aHAJM3UPYyEMOE COOOIICHHE HE COJAEPKUT JOCTATOUYHOTO YKCIIa CHMBOJIOB (HE
JOCTATOYHO JUTHHHOE).

[MocTpouTts rpaduk 3akoHa pacnpenencHuss CMMBOIIOB (OykB). [IpoBeputh mpaBUIHLHOCTH
MOJIyUEHHOTO 3aKOHa pacrlpeleNieHus, s Yero HaWTH CyMMY BEpOSTHOCTEH TOSBIICHUS
Ka)KJIOTO CHMBOJIa. JDTa CyMMa J0JDKHA OBITh paBHa 1.
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C nomompo ¢opmynsl lllenHoHa HaliTH 3HTpOomHIO (Hi) IUCKPETHOTO HMCTOYHUKA
(Tekcta Ha pycckoM si3bike). [TogcuuTas unciao cumMBOJIOB B Bareit pamuinm, IMEHH U OTYECTBE
(BKITIOYast poOebl), HAUTH KOJIMYECTBO MH(MOPMAITUH, COACPIKAIICHCS B 3TOM COOOIICHUU.
Konmponwvnwvie eéonpochwi.

1. Kakue ucTtouHMKM cOOOIIEHUM Ha3bIBAIOT JUCKPETHBIMU?

2. Jlig KakuX MCTOYHUKOB HCKPETHBIX COOOMIEHWI mNpuMeHUMBbI (opMyisl XapTiw,

lenHona?

3. Kakum o00pa3oM oOmNMCHIBaeTCS CTATUCTUYECKAas 3aBUCUMOCTh MEXIY COCEIHUMHU
CHUMBOJIaMHU B JUCKPETHBIX COOOIIEHUSX?
Jaiite onpeneneHne 3HTPONUU HCTOYHUKA JUCKPETHBIX COOOILIEHUH.
Kak mnpoBepuTh mNpaBUIBHOCT HAXOXKJIEHUS 3aKOHA pAcIpeiesieHUs] CHUMBOJIOB
HCTOYHHUKA JUCKPETHBIX COOOIIEHU?
6. Kakoii Bua IUCKpETHBIX COOOIICHNH 001a1aeT HanOOIbIIEH SHTPOTIHEH?

ok~

Paboma c rumepamypoii:
Pekomenryemble HcTOUHUKHM HHpopManyu (Ne HCTOYHUKA)
OcHoBHas JlonosHuTENBHAA Meronnueckas WNHTepHeT-pecypcesl
1-2 1 1-2 1-2

Ouyenounvle cpedcmea: MICHMEHHBIN O0TYET, coOecel0BaHueE.

JladbopaTopHas pa6ora Ne 2.

Tema 6. AupaButHoe KoaupoBanue nHpopmauuu. Kpurepuii B3auMHOH 0JHO3HAYHOCTH
an1(paBUTHOrO KOAMPOBAHMS

Onpenenutsp, siBJIsIeTCS JU KO/, € 32IaHHBIM KOAUPYIOLIUM AJI(PABUTOM OJHO3HAYHO
AeKOIMPYeMbIM.

Henv pabomot. Vicnons3yst KpuTepuii B3aUMHOM OJTHO3HAYHOCTH aJI(paBUTHOTO KOJUPOBAHMUSI,
OTIPEeNIUTh SABJISACTCS JIU 3aJJaHHAsl CXeMa KOJIMPOBAHUS B3aUMHO-0/IHO3HAYHOH.
Teopemuueckue ocHoguwl.

B oOmewm ciydae 3amauy KOAMPOBAHHUS MOKHO MPEICTaBUThH CIEAYIOIIUM OOpa3oM.
[lycte 3anansl 18a angasuma A u B, cOCTOAILINE U3 KOHEYHOTO YUCIIa CUMBOJIOB:

A={a,8,...3,} B={b,b,....,}

DOnemMeHTHl andaBuTa HA3bIBAIOTCS Oykgamu. YTOPsJIOYEHHBbI Habop B andaBure 4 HazoBeM
C1080OM

a = al’az’---’ai’---,an
H
rae '€ [1’ n], YHCJIO 77 TIOKA3bIBAET KOJMYECTBO OYKB B CJIIOBE M HA3bIBACTCS OJUHOU CIIOBA O,
obosuauaercs: n =l(o)=|a].
Ilycmoe cnoso 0603HavaeTC:
A:l(A)=|A]=0

Jns cnoBa

a = al, az,,al ,...,an
OyKkBa @i, Ha3bIBACTCS HAYAIOM, WIU Hpehukcom, CIOBa 0, a OyKBa an — OKOHUAHUEM, WU
nocmeukcom, cnosa o. CioBa MOXKHO COelUHATH. [ 3TOro npedukc BTOPOro CI0Ba JI0JLKEH
ClleIoBaTh cpa3y 3a IMOCT(GPUKCOM IEpBOTrO, MpHU ATOM B HOBOM CJOBE OHH, €CTECTBEHHO,
yTpauuBarOT CBOM CTATyC, €CIIM TOJBKO OJHO U3 CJIOB He OblIO MycThiM. CoeTMHEHNE CIIOB 01 U
02 0603HaYaeTCA 01, O, COEAUHEHHE N OJMHAKOBBIX CJIOB 0. 0003Hauaercs o, mpuueM o=,
MHOXeCTBO BCEX HEMYCTHIX cJI0B andasura 4 0603Hauum A4 *:



= {a|l(«) >0}

MHOXeCcTBO A Ha3bIBAOT aingasumom COOOIIEHUH, a MHOXECTBO B — koodupyrowum
angasumom. MHOKECTBO CJIOB, COCTABIICHHBIX B alipaBute B, 0003HaunM B*. O003HaUnNM uepe3
F orobpaxenue cinoB andasura A B andasur B. Toraa cioso f=F(o) Ha3oBeM kodom clloBa (.

Koouposanuem Ha3pIBalOT YHUBEPCAIBHBIA CIIOCO0 OTOOpaskeHUs] MHPOPMALIUU TIPH €€
XpaHEeHUH, Tepenade W oOpabOTKe B BHIE CUCTEMBI COOTBETCTBHHM MEXKAY 3JIEMEHTaMH
COOOIICHN U CHUTHAJIAMH, ITPH MMOMOIIH KOTOPBIX ATH JIEMEHTH MOXHO 3auKcupoBaTh. Takum
0o0pa3omM, K00 — MPaBUIIO OJTHO3HAYHOTO MpeoOpazoBaHus (T.e. QyHKIMsS) COOOIIEHHUS U3 OTHOM
CHMBOJIMYECKON (OpMBI TIpe/cTaBieHUsT (McxoaHoro andasuta A4) B Apyryro (0OBEKTHBIN
angaBur B), 00blyHO 0Oe3 Kakux-1uO0 morepb uH(Popmammu. [Ipornecc mpeobpazoBanusi F:
A*—B* cnoB ucxonnoro andasuta A B andaBut B Ha3bIBaeTCs Koouposanuem WHHOPMAIIHH.
IIpouecc obpaTHOTrO NMpeodpazoBanus cioBa BEB* B cnoBo a€A™* Ha3bIBaeTcs dekoouposanuem.
Takum o6paszoM, AekoaupoBaHue — (yHkuus, obpatHas F, T.e. F!. Tak kak a1a mo6oro
KOJMPOBAHUS JIOJDKHA BBITIOHATHCS OTIEpAIUs IEKOIMPOBAHUS, TO OTOOpayKeHUE JOJDKHO OBITh
obparumbiM (6uexyus). Ecim |B|=m, Tto F HaswsiBaeTcst M-uunwviv koouposanuem, Hanbojee
pacripoctpanennbiii cnyuait B = {0, 1} — osouunoe xomupoBanue. MIMEHHO 3TOT ciay4ail u
paccMaTpuBaeTCs B TAJIbHEHIIIEM.

Ecmu Bce KOZI0BBIE CIIOBA HIMEIOT OJJHHAKOBYIO JUTHHY, TO KOJI HAa3bIBACTCS PABHOMEPHBIM,
unu 610yHbiM. AndaBuTHOE (WM TOOYKBEHHOE), KOJAUPOBAHUE MOXKHO 33a/1aTh mabd.iuyel Kooos.
Konom nnm xonupyromieit pyHkuuei, Oyaer ciayXuTh HEKOTOpast ojAcTaHoBKa 6. Toraa

_(al az...anj

Py PPy

Takoe noOykBeHHOe KoaupoBanue obo3Hadaercss K%. MHoxecTBo koJ10B OykB {fi} Ha3bIBaeTcs
MHOIHCECBOM INEMEHMAPHBIX K0O008. ANpaBUTHOE KOJUPOBAHHE MOKHO HCIIONB30BATh IS

000T0 MHOXECTBa cooOmennii. Takum oOpa3zoM, andaBUTHOE KOIUPOBAHUE SIBIISICTCS CaMbIM
MIPOCTHIM, U €T0 BCEr/ia MOYKHO BBECTH Ha HEMYCTHIX ayihaBUTAX.

Cooeprcanue padomot.

Omnpenenutsb, sBiIsgeTcS AU Koia, ¢ komupyroomuMm andasurom {0;1;2} omHO3HAYHO
JIEKOIUPYEMBIM.

BapuanTsl:
{01;201;112;122;0112;0102}
{001;021;102;201;001121;01012101}
{01;110;102;222;0010001001}
{20;01202;22;2001;2012010;1112}
{01;011;100;2100;101210;001210}
{01;011;100;2100;10110;00112}
{01;12;021;0102;10112;22221}
{01;012;111;0102;10112;01112}
{01;02;12;012;0102;020112}

10 {01;10;210;121;0210;0112}
Buvinonnenue.

Jlns BbIBOAAa OOMIEro KpHUTEpHUs B3aWUMHOM OJHO3HAYHOCTH TOHAJOOUTCS CIEeAyloIiee
noustue. [IpencraBienue sneMeHTapHOrO KoAa i cxeMbl alihaBUTHOTO KOJAUPOBAHHUS B BUJIE
Pi=P Piv ... PinP™

re clIoBO [B° HE MOKET OKAHUMBATHCA HA DJIEMEHTApHBIM KO, a CJIOBO ' HA4YMHATHCA C
JJIIEMEHTApPHOTO  KojJa, OyaeM  Ha3plBaTb HETPUBUAIBHBIM pa3lioXeHHuEeM
aneMeHTapHoro koma. [Ipu stom omno u3 cinoB B wiu 7 MoxkeT ObITh mycThiM (V). s
OTIpeJieNieHUs] OJHO3HAYHOCTH WJIM HEOJHO3HAYHOCTH CXEeMbl al(aBUTHOTO KOJUPOBAHHUS

wWoNOIGO WM PR
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cymectByeT 3()(QEeKTUBHBIN aITOPUTM, UCHOJIB3YIONIMA MOHATHE HETPUBHAIBHOTO Pa3JIOXKCHUS
2JIEMEHTAPHBIX KOJIOB.

1. Jlns Kak7oro 31€MEHTApHOIO KOJa BBIIMCHIBAEM BCE HETPUBUAIBHBIE PA3JIOKEHHUS.

2. BrpmmceiBaeM MHOXECTBO M1 cocTosiiee U3 CIoB ', KOTOpbIE BXOIAT B KaUueCTBE Havall
B HETPUBHUAJIbHBIE PA3JIOAKEHUS JIEMEHTAPHBIX KOJOB.

3. BrommmceiBaeM MHOXECTBO M>, cocrosiiee W3 Bcex CIOB [, KOTOpBIE SBIISIOTCS
OKOHYaHUEM HETPUBUAIBHBIX PA3JIOKEHUN FIIEMEHTAPHBIX KOJOB.

4. CocraBiseM MHOKectBO M = M1 N M, U {"}, T.. MHOXECTBO CIIOB,
BCTPEUAIONIMXCSI KaK B KAaueCTBE Hadaja, TaK M B KAa4eCTBE OKOHYAHUS B HETPUBUAIBHBIX
Pa3I0KEHUAX FNEMEHTAPHBIX KOJIOB.

5. BrinuceiBaeM Bce pasiioiKeHUs 3JIEMEHTAPHBIX KOJOB, CBSI3aHHBIX C MHOXKECTBOM M, T.€.
BCE Pa3JI0KEHUS 3JIEMEHTAPHBIX KOJIOB BUAA:

Bi=P Bi1 ... BB,

rae B, B € M, ak moxer ObITh paBHO 0.

6. Ilo pasnmoxeHWsM, MOJIy4EHHBIM B IIYHKTE S5, CTPOHWTCS OPHCHTHPOBAHHBIN Tpad
cienyomuM obpa3zom. BeprinHbl rpaga oTOXIECTBISAIOT C 3lIeMEeHTaMu MHoxkecTBa M. Ilapa
BepmivH 3, U B COEAUHSAIOTCS OPUEHTUPOBAHHBIMU pedpaMu B TOM U TOJIBKO B TOM CIly4ae,
ecnu cymecTByer pasznoxkeHue B Pii ... Binf . IIpu sTom pebpy (B°, B°') mpunuckBaeTcs CI0BO
Bi1 ... Pin, COOTBETCTBYIOLIEE 3TOMY Pa3I0KEHHIO.

7. Ilo momyueHHOMy rpady Jerko MNpOBEpUThb, OO0JIaJaeT WM HET MCXOJHas CXema
KOJIMPOBaHUS CBOMCTBOM B3aMMHOM OJJHO3HAYHOCTH.

Teopema A.A. Mapkosa: AndaBuTHOE KOIUPOBaHKE HE 001a1aeT CBOWCTBOM B3aWMHOMN
OJIHO3HAYHOCTH TOTJa U TOJIbKO TOIJa, KOorja rpad COIEpKUT OPHEHTUPOBAHHBIN IUKI,
MPOXOSIINN Yepe3 BEPIIUHY .

Konmponwsnwie eonpocbt.

Urto Takoe kKoaupoBaHue HHGOPMAIIUH U ISl YETO OHO MCTIONIb3YyeTCs?
OxapakTepHu3yiTe OCHOBHbIE TPUHIUIBI KOJIUPOBAHUSI.

Uto Takoe andaBUTHl U KaK OHH UCTIOIb3YIOTCS?

[ToHsiTHE BIIEMEHTAPHOTO KOJA.

HerpusuanbHoe paznokeHue 3JeMeHTapHOTo KOJia.

Chopmynupyiite Teopemy Mapkoga.

Uro onpezensieT HepaBeHCTBO MakmuiaHa?

Noook~ownE

Paboma c rumepamypoii:
Pexomentyemble HCTOUHUKH HHPOpManuu (Ne HCTOUHMKA)
OcHoBHas JlononuurenpHas Metonnyeckas HHTepHeT-pecypcebl
1-2 1 1-2 1-2
Ouenounvie cpedcmea: MICbMEHHBIN 0TUET, coOeceJOBaHuUE.

JlaGoparopHasi padora Ne 3.
Tema 8. Meton Xapdmana.

3akoaupoBaTh 3aJaHHOE BbIpa:keHHue MeToa0M XaddmaHna.

Ilenv pabomeor.
Hcnonb3oBanue meto1a 3PGEeKTUBHOTO KOJAUPOBAHHUS.
Teopemuueckue ocnogul.

BBeneM moHATHE KOJOBOTO JepeBa JUii MHOXKECTBA KOJOBBIX cJoB. HarmsmHoe
rpaduueckoe W300paKe€HHE MHOXKECTBA KOJOBBIX CJIOB MOXHO TOJNYyYUTh, YCTaHOBUB
COOTBETCTBUE MEXIY COOOIICHHUSMU M KOHIIEBHIMH Y3JaMH JIBOMYHOTO jepeBa. llpumep
JIBOMYHOTO KOJIOBOTO JiepeBa M300paxkeH Ha pUCyHKe 3. /[Be BeTBH, HAyIME OT KOPHS JepeBa K
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y3JlaM TMEpBOTo MOPsAKa, COOTBETCTBYIOT BbIOOpY Mexay 0 m 1 B xauecTBe NepBOTO CHMBOJIA
KOJZIOBOTO CJIOBA: JieBasi BeTBb cooTBeTcTBYeT 0, a mpaBas — 1. J[Be BeTBH, HayIIHe U3 Y3JIOB
MEPBOTO TOPSAKA, COOTBETCTBYIOT BTOPOMY CHMBOJIy KOJIOBBIX CJIOB, JieBas o3Hadaer 0, a
npaBag — 1 u T1.0. SICHO, YTO TMOCIIEAOBATEILHOCTh CHMBOJIOB Ka)JIOTO KOJIOBOTO CIIOBA
OTIpe/IeNIIeT HEOOXOAMMbBIE TpPaBWJIA TPOIBMIKCHUS OT KOpHS JepeBa JO KOHIICBOIO Y3Ia,
COOTBETCTBYIOIIETO PACCMAaTPUBAEMOMY COOOIIECHHIO.

@®opmanbHO KOJOBBIE CJIOBa MOTYT OBbITh IPUIIHCAHBl TaKXe MPOMEKYTOUHBIM Y3JaM.
Hanpumep, npomMexyTouHOMY y3]1y BTOPOTO HOpPSiAKAa HAa PHUC. 3 MOYKHO MpHUIHMCATh KOJOBOE
CJIOBO 11, KOTOPOC COOTBCTCTBYCT ICPBLIM ABYM CHMBOJIaM KOJAOBBIX CJIOB, COOTBCTCTBYIOIIHUX
KOHIIEBBIM y3JIaM, TIOPOXKIAEMBIX 3TUM y3lIoM. OJIHAKO KOJIOBBIE CIIOBA, COOTBETCTBYIOIIHEC
MIPOMEXYTOUHBIM y3J1aM, HE MOTYT ObITh MCIOJIb30BaHbI Ui MPEACTaBICHUs COOOIIEHUH, TaK
KaK B 3TOM ciy4yae HapymiaeTcsi TpeboBanue npedurcHocty kona. TpeboBanue, YTOOBI TOJIBKO
KOHIICBBIC Y3JIbl COIIOCTABJIAJINCH COO6HI€HI/I$[M, OKBUBAJICHTHO YCJIOBHIO, qT00BI HU OJHO U3

KOJIOBBIX CJIOB HE COBNAJIO C HavyasioM (mpedrkcom) OoJiee TITMHHOTO KOJAOBOT'O CJIOBA.
110 111

Y3TEL 3-TO MOPAAKa

Y3l 2-r0 NOPHAKa

y3msl 1-ro mopagra

KOPEHE JepeBa

[TpuMep TBOMYHOTO KOJIOBOTO JIepeBa

JIro6o#t KON, KOJOBBIE CIIOBA KOTOPOTO COOTBETCTBYIOT pa3IMYHBIM KOHIICBBIM
BEepIIMHAM HEKOTOPOTO JIBOMYHOTO KOJOBOTO JIEPEBa, SBIACTCS MPEePUKCHBIM, T.€. OJHO3HAYHO
JIEKOIUPYEMBIM.

OaHUM M3 4acTO MCHOJB3YEMBIX METOJ0B 3(PPEKTUBHOTO KOJAMPOBAHUS SBISETCS TaK
Ha3bIBaeMbIi Ko Xaddmana.

Cooeprcanue padomot.
Ocy1ecTBUTh KOmUpoBaHue MeTonoM Xaddmana 3agaHaoi Gpassl:
A man who has not been flogged is not educated
Many a good cow hath an evil (bad) calf
Many a good father has but a bad son
Many a little makes a tickle
Many a true word is spoken in jest
Many commanders sink the ship
Many physicians have Killed the king
Marriages are made in heaven
. A man is known by the company he keeps
10. Man proposes, God disposes
Buinonanenue.
lar 1. VYnoopsmounBaeM CHMBOJBI MCXOAHOTO andaBUTa B TMOPAIKE HEBO3pPACTaHUS HUX
BeposATHOCTeH. (3anucbiBaeM ux B cTOjI0€1.)
[ar 2. O0benuHseM J1Ba CUMBOJIa C HAaUMEHBIIUMH BeposATHOCTSIMH. CHMBOIY ¢ OOMbIIEH
BEPOSATHOCTBIO MpunuckiBaeM "l1", cumBosly ¢ MeHblned — "O" B KayecTBE 3JIEMEHTOB HX
KOJIOB.
[ar 3. Cuntaem 00beIUHEHNE CHMBOJIOB 32 OJIMH CHMBOJI C BEPOSTHOCTHIO, paBHOU CymMme
BEPOSITHOCTEH 00bETMHEHHBIX CUMBOJIOB.
[ar 4. Bo3spamiaemcs Ha Illar 2 no Tex mop, moka Bce CUMBOJIBI HE OynyT oObEAUHEHBI B
OJIMH C BEPOSTHOCTBIO, PAaBHOU €/IMHHUIIE.

WoNOU~WNE
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3akogupyeM TOT ke 6-OykBeHHBI andaBuT MetogoM  Xaddmana, wu300pa3uB
COOTBETCTBYIOIIEE ABOMYHOE JEPE.
1

a, 025 ———— 0 |
a (LE q CHAMBLRITRL KO LRI
: i 0 : Lo a, 11
4 025 T a 0010
0 0,5 a, 10
a, 0, 0 a, - 000
1 0,25 a, — 01
a, 0l 0,15 0 a, - 0011
a 0,05 I

0
JIBOMYHOE JIEpEeBO, COOTBETCTBYIOIIEE KOJUPOBAHUIO TI0 MeToay XaddhmaHa
CunThiBaHME KOJla HIET OT KOPHS JBOMYHOTO JiepeBa K €ro BepIIMHAM C

0003HaYeHHEM CHUMBOJIOB. DTO obecrieunBaeT npegukcHocTh koga. Meron Xaddmana taxke
COJIEPKHUT HEOJHO3HAYHOCTD, TIOCKOJIBKY B all(paBUTE MOTYT OKa3aThCsl HECKOJIBKO CHMBOJIOB C
OJIMHAKOBOHM BEPOSTHOCTBIO, W KOJ OyIEeT 3aBHCETh OT TOTO, KaKHe CHMBOJIBI MBI OyaeM
00BEANHSTD B MIEPBYIO OUYEPEb.
Konmponwvnuie éonpocoi.

1. B ueM cMBICH TTIOHITHS: N30BITOYHOCTE COOOIIEHNA?

2. Yto ompenenser K03hHUIHMEHT U3OBITOYHOCTH?

3. Anroput™m mocTpoeHus aepeBa Xahdmana.

4. Kakue 3a7auu pemaeT KoaupoBanue MetojoM Xaddmana?

Paboma c rumepamypoii:
Pexomenyembie uctounnku nHbopmaruu (Ne HCTOUHMKA)
OcHoBHas JononHuTEIbHAS Meroanueckas HNutepueT-pecypchl
1-2 1 1-2 1-2
Ouyenounvle cpedcmea: MICHLMEHHBIN OTYET, coOeceloBaHuUE.

JlaGoparopHasi padora Ne 4.

Tema 12. MapkoBckue ciy4yaiiHbie NPolecchl, Kiaccupurkanusa. MapKoBcKue 1enu

Onpenenuts BePOSITHOCTH COCTOSIHUI CHCTEMBI MOCJ/Ie 32/IaHHOT0 KOJIMYeCTBA HHTEPBAJIOB
BpeMEHH.

Llenv pabomot.

Ocouts monstus: Kiaccudukamnuss MapkoBckux mporieccoB. ['pad cocrosiHUd 1menu
MapkoBa. Marpuiia BeposITHOCTEH Iepexoja, €€ CBOWCTBA. PekyppeHTHas ¢opmyna s
BBIUMCIICHUS BEPOSITHOCTEH COCTOSTHUI CUCTEMBI.

Teopemuueckue ocroebi.

MapkoBCKkui CIIydaiiHBIH TIpOIleCC C JUCKPETHBIMH COCTOSIHUSIMH M JIUCKPETHBIM
BPEMEHEM HAa3bIBAOT MapKOBCKOU yenvio. [l Takoro mpouecca MOMEHTHI 11, to, ..., tk, Koraa
chucTeMa S MOXET MEHSATh CBOE COCTOSHHE, pacCMaTPUBAIOT KakK IOCIIEO0BATENIbHBIC IIaru
mporiecca, a B Ka4eCTBE apryMeHTa, OT KOTOPOTO 3aBHCHT IPOIECC, BBICTYIAET HE Bpems t, a
Homep mmara 1, 2, ..., k. ChoywailHelii mpomecc B 3TOM Cilydae XapaKTepH3yeTcs
nocnenoBareabHoCThi0 coctosiuit S(0), S(1), S(2), ..., S(k), ..., tme S(0) — HavanbpHOE
COCTOSIHUE CHUCTEeMBI (Tiepel mepBbIM marom); S(1) — cocTosiHie CHCTEMBI TOCIIE MEPBOTo Iara;
S(K) — cocrosiaue cuctemsl nociie k-ro mara. Coositue {S(K) = Si}, cocrosiiee B ToM, 4TO cpasy
nociie K-ro mara cucrema Haxomutcs B coctostHuu S (I = 1, 2, ...), sBIsSeTCS CIy4aliHbIM
coosituem. ITocnenoBarenbrocth coctosiauid S(0), S(1), S(2), ..., S(K), ... MOXHO paccMaTpuBaTh
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KaK TOCIIEJIOBATEILHOCTh CIHy4aHbIX coObITHil. HawanbHoe coctosHue S(0) MOXKeT ObITh
3a/IaHHBIM 3apaHee WIM CIy4alHbIM. BeposATHOCTAMM COCTOSIHMM Lienu MapkoBa Ha3bIBarOTCS
BepositHocTH Pi(K) Toro, uro nmocne k-ro mara (1 1o (K + 1)-ro) cucrema S OyzneT HaXOAUTHCS B
cocrostauu Si (1 =1, 2,...,n). O4eBUAHO, YTO IS JTIFOOOTO K BBITOIHACTCS YCIOBHE:

iF’:(k)=1
i=1

HadanpHbIM pacrmipeneneHreM BEpOSATHOCTEH MapKOBCKOW LENMM HAa3bIBAETCS paclpesieieHue
BEPOSATHOCTEH COCTOSIHUI B HavyaJie Iporecca:
P1(0), P2(0), ..., Pi(0), ..., Pna(0).

B gactHOM citydae, eciii HavaJgbHOE COCTOSIHHME crcTeMbl S B TouHocTH m3BecTHO S(0) = Si, TO
HavyanbHas BeposiTHOCTH Pi(0) = 1, a Bce ocTayibHBIE paBHBI HYITIO. BeposSTHOCTHIO mepexoja
(TIepexo/IHOM BEpOSITHOCTHIO) Ha K-OM Iare M3 COCTOSHHS Si B COCTOSHHE Sj Ha3bIBACTCS
BEPOSITHOCTh TOTO, YTO CHCTeMa S mociie K-ro mara okaxeTcsi B COCTOSHUU Sj P YCIIOBUH, YTO
HernocpeactBenno mepea 3tuMm (mocie (k-1)-ro 1mrara) oHa HaXogWJIach B COCTOSIHUH  Si.
HOCKOHBKy CUCTEMA MOXKET Hp€6I)IBaTI> B OJHOM H3 N COCTOHHHﬁ, TO AJIA KaXXJI0ro0 MOMCHTaA
BpeMeHH t Heo6X0MMO 3a1aTh N’ BepoATHOCTeH mepexona Pij, KOTopsle YI0OHO MpeICTaBUTh B
BHJIE CIEAYIOIIEH MaTPHLIBL:

PR1 R .. Ry

P21 P22 e P2n
(Rj)=

Bt Rz - HAn

Pi Pa2 - PBin

rae Pij — BeposSTHOCTH mepexo/ia 3a OJUH IIIar U3 COCTOSIHUS Si B COCTOSIHHE Sj;

Pii — BeposSTHOCTH 3aJIEP>KKU CUCTEMBI B COCTOSIHUH S;.

DOTa MaTpulla Ha3bIBACTCS MEPEXOJHOM WM MaTpHUIEeld MepexXOoAHBIX BepoATHOcTel. Eciu
MePEeX0/IHbIE BEPOSTHOCTU HE 3aBUCAT OT HOMEpa 11ara (0T BpeMEHH), a 3aBUCST TOJIBKO OT TOTO,
U3 KaKOro COCTOSIHMSI B KAKO€ OCYIIECTBIISIETCS MEepPeXo, TO COOTBETCTBYIOIIAs 1enb MapkoBa
Ha3bIBACTCS 00HOpoOHoU. IlepexoaHble BEPOSTHOCTH OJHOPOAHON MapKoBcKoil uenu Pijj
00pa3yroT KBaJpaTHYIO MaTpuIly pazmepa Nxn. OTMeTUM HEKOTOPbIE €€ 0COOEHHOCTH:

1. Kaxxmas cTpoka XapakTepus3yeT BbIOpaHHOE COCTOSIHUE CHCTEMBI, a €€ 3JIEMEHTHI
MPEJICTaBISAIOT cO00i BEpPOSTHOCTH BCEX BO3MOXKHBIX MEPEXOJIOB 3a OJWH LIar U3 BHIOPAHHOTO
(13 I-r0) COCTOSTHHS, B TOM YHCJIE U [IEPEXO] B caMoe ceOs;

2. DneMeHThl CTONOLOB TMOKA3bIBAIOT BEPOSATHOCTH BCEX BO3MOXKHBIX IEPEXOI0B
CHCTEMbI 3a OJMH IIar B 3agaHHoe (j-oe) cocTosiHue (MHAYe TOBOPS, CTPOKA XapaKTepPHU3yeT
BEPOSITHOCTH MEPEX0a CUCTEMBI U3 COCTOSIHUSA, a CTOJIOCI] — B COCTOSIHUE);

3. Cymma BepOSTHOCTEHM KakJIOM CTPOKH paBHA €AMHHUIIE, TAaK KaK MEepexoJbl 00pa3yroT
MIOJIHYIO TPYIITY HECOBMECTHBIX COOBITHH:

n
ZP,J- =1i=1,...,n
j=1

4. To raBHOW JMArOHAIM MATPUIIBI TIEPEXOTHBIX BEPOSITHOCTEH CTOSIT BEpOosSTHOCTH Pii
TOTO, YTO CHCTEMa HE BBIMJCT W3 COCTOSIHUS Sj, a OCTaHeTcs B HeM. Eciim ais OJHOPOIHOM
MapKOBCKOH 1IN 3aJaHbl Ha4YallbHOE pacIpesieiiCHUE BEPOSTHOCTEH M MaTpHUIla TMEePEXOTHBIX
BEPOSATHOCTEH, TO BeposiTHOCTH coctosiHui cucrembr Pi(k), (i = 1, ..., n; J = 1, ..., n)
OTIPENIENSIOTCS TI0 PEKYPPEHTHOM hopMmyie:

n
R (k)= ij (k=1)Pji (i=1,...n).
i1
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Cooeporcanue pabomeut.
Jlanbl MaTpULbl MEPEXOAHBIX XapakTepUCTUK. OINpenenuTb BEPOSITHOCTH COCTOSIHUI
CUCTEMBI IOCJIe 33JaHHOTO KonmuecTBa nHTepBaioB Bpemenu (N). [IpuBectu curHanbHbIi rpad

cucTeMbl U Bce Bhruncienus. Hauanbubie yeiosus: P1(0)=1, P2(0)=P3(0)= ... =0.
Bapuanrsr:

1. 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
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=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
Bwvinonnenue.

CbhopmynupyeM METOIWKY MOJCITUPOBAHHUS TI0 CXEME JHCKPETHBIX MAapKOBCKUX
MPOIIECCOB (MApKOBCKHUX IIETIEH ).
1. 3adukcupoBars ucciuemyeMoe CBOMCTBO cucTeMbl. OmpeesieHie CBOMCTBA 3aBUCUT OT 1SN
UCCIICIOBAHUSL.
2. OmpenenuTh KOHEYHOE YHCIO BO3MOXKHBIX COCTOSIHMA CHUCTEMBI M yOCIUThCS B
MIPABOMEPHOCTH MOJCITHPOBAHUS 110 CXEME JTUCKPETHBIX MAPKOBCKHX MPOIIECCOB.
3. CocTaBuUTh U pa3MeTUTh I'pad COCTOSIHUN.
4. Omnpenenutb HaYaJIbHOE COCTOSIHUE.
5. [Ilo pexyppeHTHOI 3aBUCMOCTH OTIPEICITUTh UCKOMBIC BEPOSTHOCTH.

Hpumep. Ilo rpynme u3 4YeTbipeX OOBEKTOB MPOU3BOJUTCS TPH TMOCIECIOBATEIBHBIX
BbICTpesia. HaliTi BEpOSTHOCTH COCTOSIHHI TPYIITBI 00BEKTOB MOCIIE TPETHETO BBICTPEIA.
Marpuiia nepexoHbIX BEPOSTHOCTEH UMEET BHI:

0,4 025 0.2 0.1 0.05\
0 035 03 025 0.1
|1Psll=] 0 0 045 04  0.15
0 0 0 04 0.6
D0 0 0 1

PazmeueHHbIi rpad cOCTOSHUI MPUBEICH HA PUCYHKE.
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Pa3meuenHslIil rpad cocTOAHUN YEThIPEX 0OBEKTOB
Pemennue:

Tak Kak J10 MepBoOro BEICTpEsa Bce 0OBEKTHI 1EeNbl, TO FL (0) =1,
ITociie IEepBOro BBICTPENIA BCE 3HAYCHHS BEPOSTHOCTEH 5 ( l)COOTBeTCTByIOT NIEPBOM CTPOKE

MaTpPHIIbI IEPEXOTHBIX BEPOSATHOCTEH. PaccunTaeM BEpOSITHOCTH OCTAILHBIX COCTOSTHUH.
Pl(Z) P]_[:].:] P11+ Pz(l) -p21 + P (1) - Pal + P4(1:] s pa1 + PE,(].) -ps1 = 0, 16;

P(2) = Pi(1) - p12 + Po(1) - paz + Ps(1) - pao + Pa(1) - pao + Ps(1) - ps2 = 0,19;
P3(2) = Pi(1) -p1a + Po(1) - paz + Ps(1) - pa3+ Py(1) - paz + P5(1) - ps3 = 0, 245;
Py(2) = Pi(1) - pry + Pa(1) - poy + Ps(1) - pay + Py(1) - pay + Ps(1) - psy = 0,22;
P5(2) = Py (1) -p1s + Po(l) - pas + Ps(1) - pas + P4(1) - pys + F5(1) - pss = 0,185:
P=0,164+0,19+0,245+ 0,22+ 0,185 = 1.

Pi(3) = Pi(2) -1y = 0,16 - 0,4 = 0, 064;

P(3) = Py(2) - p1z + P2(2) - p2z = 0,16. 0,25+ 0,19.0,35 = 0, 11;

Pa(3) = PL(2)-Prat Pa(2) o+ Pa(2)-ps3 == 0, 16-0, 240, 19.0, 340, 245.0, 45 =
Q, 2;

Py(3)= P1(2) -pra + P2(2) - pos + Pa(2) - pas + Pu(2) - psu = 0,25;

P5(3) = P1(2) - p1s + P2(2) - pas + P3(2) - pas + Py(2) - pas + P5(2) - pss = 0, 38;

P=0,064+0,11+0,2+0,25+0,38 = 1.
Konmponwsnwie eonpocut.

1. Kakwue npouecchl Ha3bIBalOTCSI MapKOBCKUMH?

2. Yro HasbIBaeTcs nenbo MapkoBa?

3. Ilepeuncnute cBOWCTBAa MaTPHULIbI BEPOSTHOCTEH Iepexoa.

4. Kaxoit MapkoBcKHil poIiecc Ha3bIBA€TCS OJHOPOIHBIM?
Paboma c rumepamypoii:

Pexomenryembie nctouHuku nHpopmanuu (Ne ncTouHMKa)
OcHoBHas JlonosiHuTENnBHASA Meronuueckas HuTepHeT-pecypcsl
1-2 1 1-2 1-2

Ouyenounvle cpedcmea: MACHLMEHHBIN OTYET, coOeceI0BaHuE.

4. YYEBHO-METOAUYECKOE U UHOOPMALMNOHHOE OBECMEYEHMUE AUCLUUNJINHDI

4.1. PexomeHnayemasi JiuTeparypa

4.1.1. OcHoBHasi 1UTepaTypa:
1.Yepnsies, A.b. Teopust ”HPOPMALIMOHHBIX MPOLECCOB M CUCTEM : yueOHOe mocobue /
A.Bb. Yepnbiiie, B.®. Antonos, I'.b. CytoHoBa ; MuHHCTEpCTBO 00pa30BaHUS M HAyKU
Poccuiickoit deaepannu, PenepaibHoe TOCYAaPCTBEHHOE aBTOHOMHOE 00pa30BaTeIbHOE
yupexeHue  BbIcliero mpodeccuoHanbHoro  obpazoBaHus — «Ceepo-KaBkasckuii
denepanbubiit yauBepcute™. — CraBpomnons : CKDY, 2015. — 169 c. : un. — Pexum
noctyna: mo noamucke. — URL: http://biblioclub.ru/index.php?page=book&id=457890 —
bubnuorp. B kH. — TeKcT : 37€KTPOHHBIN.
2. xynaun, C.3. Teopust nHGOPMAIIMOHHBIX MPOLIECCOB M CUCTEM : ydyeOHoe mocolue /
C.3. llIxynaun, B.11. bepukamBsunu. — Mocksa : ['opHas kHura, 2012. — 475 c. — Pexxum
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noctyna: mo moanucke. — URL: http://biblioclub.ru/index.php?page=book&id=229031 -
ISBN 978-5-98672-285-6. — TekcT : 31IeKTPOHHBIH.
4.1.2. JlonoJiHUTEIbHASA JINTEpaTypa:
1. Aymmn, B.K. Teoperuueckne oCHOBBI MH(POPMALMOHHBIX MPOIECCOB U CHCTEM : y4eOHUK /
B.K. HymuH. - 5-¢ m3a. - M. : JlamkoB u Ko, 2014. - 348 ¢. - ISBN 978-5-394-01748-3 ; To xe
[DnexTponnsiit pecypc]. - URL: http://biblioclub.ru/index.php?page=book&id=221284
4.1.3. Metoauyeckasi JiuTeparypa:
1. Meroauueckue yka3aHHs 10 BBIIIOJIHEHUIO JJAOOpaTopHbIX paboT nmo aucuumiuHe «Teopus
MH(GOPMAIIMOHHBIX TPOIIECCOB U CHCTEM.
2. Meronnvecknue peKOMEHIAINH IS CTYICHTOB 10 OPraHU3alul CaMOCTOSITEIbHOM paboThI 1Mo
mucuuminHe «Teopust ”HPOPMAITMOHHBIX TPOLIECCOB U CUCTEM.

4.1.4. UnTepHeT-pecypcehl:

1. http://www.intuit.ru — caiiT AMCTAHIIMOHHOTO 00pa30BaHMs B 001aCTH MH(POPMAITMOHHBIX
TEXHOJIOTHI1
2. http://window.edu.ru — oOpa3oBarebHbIE PECYPChI BEAYIIHX BY30B

4.1.5. IlporpammHoe obecnieyeHue
1. Omnepannonnas cuctema Windows Bepcust XP u Bwime, Opaysep Internet Explorer wiu
nr000i Apyroit, MHTerpupoBaHHbIii maket MathCad.

5.2. MaTepua/ibHO-TEXHHYECKOE 00ecneuyeHue TUCIUIINHBI
JIGKIIMOHHBIA KypC TPOBOJUTCS B ayIUTOPHSAX, OCHAIIECHHBIX MYJIbTHMEIMHHBIM
npoekTtopoM. JlabGopaTopHble 3aHSTHS MPOBOISITCA B KOMITBIOTEPHBIX KilaccaX, B KOTOPBIX
ycranosiiena nporpamma Microsoft Visual Studio 2010, 2012, a takxke apyrue CHCTEMBI IS
pa3pabOTKK MPOrPAMMHBIX MTPHUII0KEHHIH.
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