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Ilepeuens Komnemenyuii U UHOUKAMOPOE OOCMUIICEHUSA KOMNEMEHY UL C YKA3AHUEM IMAN0E POoPpMUPOBAHUsA 6 NPO-
uecce 0C60CHUA OUCUUNTIUHDL

ITK-1 CnocobeH pa3pabaTbeiBaTh TpeOOBAaHUS U MPOEKTUPOBATH IPOTpaMMHOE 00eCIIeueHNE

I1K 1.1 3HaeT MeTObI M CPEACTBA IPOESKTUPOBAHUS IPOIPAMMHOr0 o0ecnieueHus, 0a3 TaHHbIX, IPOIrPaMMHBIX UHTEpQEii-
COB

[IK 1.2 Ymeer mpuUMeHSITb METOJBI U CPENCTBAa MPOEKTUPOBAHUS MPOrPAMMHOTO OOecreueHus, CTPYKTyp JaHHBIX, 0a3
JaHHBIX, TPOrPaMMHBIX HHTEP(DEHcoB

[IK 1.3 Briageer HaBbIKaMU MPUMEHEHHSI METOJIOB U CPEACTB MPOEKTUPOBAHMS MPOrPAMMHOTO OOECTeYeHHs], CTPYKTYp
JTaHHBIX, 0a3bl JaHHBIX, IPOTPAMMHBIX UHTEP(EIcCOB

Dmanwt hopmuposanus é npoyecce 0c60eHUA OUCUUNTUHDBL

Huduramopst doc- (vkazamv ece memul uz PI1J])

UoKCeHIA KoMNe Haumenosanue oyenounozo
- Ilpakmuueckue . cpeocmea
menyuu Texuyun Sansmus, nabopamop Jlabopamopuwie | Kypcoeoit npoekm
3anamus (paboma)
nPAKMUKym
[IK-1.1, TIK-1.2, TIK- Tema 1-9 He npedycmompensi Tema 1-9 He npeoycmompe- Buinonnenue lfacuemno—
1.3. Hbl epaghuueckou pabomoi




Ilepeuenv oyenounvix cpedcme no oucyunaune (Mooynio)

Ouenounvle cpeocmea Kon-60 Min, 6annos Max, 6annos
pPre 3 20 33,3
Hmozo: 60 100




HlIkana oyenusanusn

Hudposoe | Boipa:kenue B | CiioBecHoe KpuTepun onieHKH HHAMKATOPOB JOCTH:KeHHs PU opMe KOHTPOJIS:
BbIPaKeHH e 0aJsax: BbIPaKeHH e JK3aMeH / 3a4eT ¢ OLeHKOii 3ayer
5 87-100 OtnmnuHo (3a- | OLeHKa «OTIMYHO» BBICTABISETCS CTYACHTY, €CIIM TEOPETHUECKOE COAep-
YTEHO) JKaHHEe Kypca OCBOSHO MOJHOCTHIO, 0€3 Mpo0eoB; NCUepIIbIBAIOLIE, MOCTe-
JIOBATENBHO, YE€TKO W JIOTHYECKHA CTPOMHO HM3Jaraer MaTepuai; CBOOOIHO
CIIpaBIIsSIETCS C 3aJadaMH, BOMPOCAMH W JPYTHMH BHIAMHU HPUMEHEHHS
3HAHMIA; UCTIOJIB3YET B OTBETE JOMOIHUTEIBHBIA MaTeprall BCE IPEAYyCMOT-
pEHHBIE TPOTPaMMOii 3a/T1aHHUS BBITIOTHEHBI, KAYECTBO WX BBIITOJIHEHUS OIIe-
HEHO YMCJIOM 0aiioB, OJIM3KUM K MaKCHMaJbHOMY; aHAJTM3UPYET MOTy4YeH-
HBbIC PE3YJIBTATBI, TPOSIBIIICT CAMOCTOSTEIBHOCTh TPH  BBITOJHEHUH
3aaHuni Onenka «3ayTeHO» BBICTABIAETCS CTY-
4 74 - 86 Xoporo (3a- |OmeHkKa «XOpoIIo» BBICTABIIAETCS CTYICHTY, €CITH TEOPETHIECKOE COJAEp-|ICHTY, €CIM OTBETHI HAa BOIPOCHI IO Te-
YTEHO) JKaHHE Kypca OCBOCHO MOJTHOCTBHIO, HEOOXOAWMBIE MPAaKTHYECKHE KOMIIe-|MaM AMCIUIUIMHBI ITOCIIEI0BaTENbHBI, JO-
TEHIIMM B OCHOBHOM C(OPMHPOBAHBI, BCE MPEAYCMOTPEHHbIE MTPOTPAMMOM | THYECKH U3JI0KEHHBI, JIOITyCKaIOTCS
oOydeHust yueOHbIE 3aJJaHHS BBITIOJHEHBI, KAY€CTBO MX BBIIOJHEHHUS JOCTa-|HE3HAYNTEIbHbIE HEJJOYETHl B OTBETE CTY-
TOYHO BeICOKOE. CTYIeHT TBEpAO 3HAET MaTepual, TPaMOTHO U IO CYIIECT-|IeHTa, TaKHe KaK OTCYTCTBHE CaMOCTOS-
By M3JIaraeT ero, He JOIYCKas CyIIECTBEHHBIX HETOYHOCTEH B OTBETE Ha|TEJIHHOTO BHIBOAA, PEUEBBIC OIIMOKHU H I
BOIPOC.
3 60-73 YaoBnerBo- |OneHKA «YIOBICTBOPUTEIHHOY» BBICTABIISETCS CTYACHTY, €CIIM TEOpETHIC-
PUTENBHO (3a- |CKOE colepKaHue Kypca OCBOCHO YaCTUYHO, HO MPOOENbl He HOCAT CyIe-
YTEHO) CTBEHHOTO XapakTepa, OOJBIIMHCTBO MPEAYCMOTPEHHBIX MPOrpamMMOil 3a-
JAaHUK BBIIOJHEHO, HO B HHUX HUMEIOTCS OLIMOKM, TNPH OTBETE Ha
MTOCTABJICHHBIN BOIIPOC CTYACHT JAOMYCKAaeT HETOYHOCTH, HEIOCTaTOYHO
NpaBUIbHBIE (OPMYINPOBKH, HAOIIOAAIOTCS HAPYILIEHHS JIOTMYECKOH MO-
CJIeJOBAaTEILHOCTH B M3JI0KEHHH POTPaMMHOTO MaTepHaa.
2 Hmxe 60 HeynonerBo- |O1ieHKa «HEYAOBICTBOPUTEIIBHO» BBICTABISCTCS CTYACHTY, eclii OoH He|OIleHKa «HE 3a4TCHO» BBICTABIISCTCS
PUTENBHO  |3HAET 3HAYUTEIHHOW YaCTH MPOTPAMMHOTO MaTepHualia, JOMyCKaeT CYIIecT-|CTyIeHTY, eClii CTYACHT He 3HaeT OCHOB-
(He3auTeHO) |BEHHBIC OIIMOKW, HEYBEPEHHO, C OOJBINMMHU 3aTPYJHCHUSMHU BBHITIOIHSCT|HBIX TMOHATUH TEMBI QUCIUIUIMHBI, HE OT-

MpaKTUYECKUe pabOThl, HEOOXOAWMBIC NPAKTUYCCKHE KOMIICTEHIIMH HE
c(hopMHUpOBaHBI, OONBITUHCTBO MPETYCMOTPEHHBIX MPOTPaMMON 00yUICHHUS
Y4eOHBIX 33JJaHUI HE BBIITOJHEHO, KAYECTBO MX BHITIOJIHCHUS OI[CHCHO YHC-
JIOM 0aJIIOB, OJIM3KUM K MUHUMAIIEHOMY

BEYACT Ha IOMOJHUTEIBHBIC U HABOASIIINE
BOTIPOCHI TIPEIOIaBaATENs.




MuHHCTEPCTBO HAYKH U BBICIIETO 0Opa3oBaHus Poccutickoit denepanu
HwxHekamMCcknii XUMHUKO-TEXHOJIOTUUECKU HHCTUTYT ((puIra)
(benepabHOTO TOCYAAPCTBEHHOTO OFOIKETHOTO 00Pa30BaTEILHOTO YUPEKACHHS
BBICILIET0 00pa30BaHUs
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Kageopa nabopManimOHHBIX CHCTEM W TEXHOJIOTHIA

Hanpapnenue noarorosku: 09.03.02 MHGopMaIMoOHHBIE CUCTEMBI U TEXHOJIOTUU
(k00 u HaumeHoBaHUE)

[Tpoduns/mporpamma: CucremMbl HHGOPMAITMOHHON 6€3011aCHOCTH

KommuiekT 3aiaHuii 111 BBINOJIHEHHUS PacUeTHO-TpaguuecKoiipadoThl
noauctumiiaeb1.B.04 Teopus nHbOpPMAIIMKA B KOJAUPOBAHUS

PI'P Nel. OcHoBbI Teopuu nHgopManuu

1. DKCrepUMEHT COCTOUT B MPOYTEHUH NEPBOM OYKBBI HAa KaXkI0M CTpaHUIIE
coOpaHusi COUMHEHUN Ha PYCCKOM fA3bIKE. YKa3zaTh MPUMEPHI pealn3alui,
andaBUT UCTOYHUKA, OMPEIEITUTh HECKOJIBKO COOBITUN pPa3IMYHBIX THUIIOB,
MOSICHUTH, KaK HAWTHU OTHOCUTENBHBIC YaCTOTHI PA3ITUYHBIX COOOIECHUN aJi-
¢daBuTa ¥ BBEJICHHBIX BAMHU COOBITHH.
2 TlpuBecTH HECKOIBKO COOCTBEHHBIX MPUMEPOB IKCIIEPUMEHTA U OTIpPEJIe-
JIUTH JUISI HAX YKA3aHHBIE BBIIIE OCHOBHBIE MapaMeTpbl OMUCHIBAKOIIEH Ma-
TEMATUYECKOU MOJICIIH.
3 B sKkcnepuMeHTe OmpeseneHbl CISAYIOIe BEPOSITHOCTH alihaBUTa WC-
TOYHHUKA:

P(x)=0009; P(s) =0,002; P(o)=0,11;

P(u) =0,015; P(0)=0,007; P (e)==0,08T;

P(m)=0,007; P(n) =0,022; P(a)=0,075;

P (m)=0,004; P(u)=0,019; P(n)=0,075;

P(v, b)=0,017.

Omnpenenutb BEPOATHOCTH CIEAYIOUIUX COOBITHIA:

1). Ilomyuyenue riacHoil OyKBBHI.

2). llonyuyenue murnsieit OyKBbI.

3).ITonyuenue OyKBBI, CTOSIIICH B YHOPSAOYCHHOM an(aBUTe mociie OYKBBI
"n". Kakuie u3 yka3aHHBIX COOBITHI COBMECTHMBI?

4 DKCIepUMEHT COCTOUT B MOAOPAChIBAHUU YETHIPEX MOHET. ONpeaennTh:
1). Bce BO3MOKHBIE HCXO/IbI IKCIIEPUMEHTA.

2). BeposTtHOCTH pe3ynbTara, COCTOSIIErO B BBINAJACHUM OAHOIO repda u
TpeX PEIIeTOK, pe3yJbTaToB "/nBa repda, ABe pemeTku", «Tpu repda, oaHa
pemieTka".

5. CocTaBHOM SKCIIEPUMEHT COCTOUT B UTEHUU TeKcTa u3 OykB Al, A2, A3,
A4 B yCIOBUSX MJIOXOW OCBEHICHHOCTH. 3aJjaHbl BEPOSITHOCTH BHIOOPOYHBIX
TOUYEK MEPBOT0 IKCIIEPUMEHTA (MOSIBIICHHE OYKB B TEKCTE):



P(A1)=0.5; P(A2) =0.25; P(A3) = P(A4) = 0.125.
3aaHbl yCIOBHBIE BEPOSTHOCTH BHIOOPOUHBIX TOUEK BTOPOTO SKCIIEPUMEH-

Ta.
05 025 05 0
04 01 05 0
03 05 01 01"
0 025 0.25 0.5
B,

[lepeuncnuth ucxoanl (BHIOOPOUHBIE TOUKH) COCTABHOTO KCIEPHUMEHTA U
ONPENEIINTL UX BEPOSITHOCTH.

6. MmeroTcst ABa AMCKPETHBIX MCTOYHMKA MH(POpMALUH, 3aJaHHbIE MAaTpH-
LAMH:

X
i)

T T

m P2

q qz 43

Y yi Y2 U3
o

OnpenenuTh, Kakoi HCTOYHHUK 0OJafaeT OOJBINEH HEONpPeneIeHHOCTHIO,
eciu: 1). pl =p2,ql =q2=q3.2).pl =ql,p2=q92 +q3.
7. Ha BbIXOJi€ ABOMYHOIO MCTOYHHMKA MHGOpMALMK 3JeMEHThl «0» 1 «1»
NOSBIAOTCA ¢ BeposTHOCTAMU P u 1—-P, coorBercTBeHHo. [Ipn kakom 3Ha-
yeHuu P sHTponusa ucrtounnka MmakcumanbHa? [loctpouts rpadux H(P) mis
JBOUYHOI'O UCTOYHUKA.
8. IMeroTcs 1Ba TUCKPETHBIX TPOUYHBIX MCTOYHUKA C HE3aBUCUMBIMU 3Jie-
MeHTaMu. Ha BbIXoJie KaXk10ro HCTOYHUKA MOSIBISIIOTCS COOOIICHHS OIMHA-
KOBOM JUIUHBI - MO 15 31eMenToB. KOIM4ecTBO pa3iuuHbIX 3JIEMEHTOB B CO-
00IIIeHNY KaKIOT0 UCTOYHUKA ITOCTOSTHHO; COOOIICHUS OTINYAIOTCS TOJIBKO
MOPSIIKOM ~ AJIEMEHTOB. 3a(MKCUPOBAHBI JBAa THUIMYHBIX COOOIICHMUS:
021202120212021 - nmepBoro uctounuka u 012101201101201 - BTOpOTO.
DeMEeHT KaKoro MCTOYHHUKA HECET B ceO€ B CpeTHEM OOJIbIIIee KOJIUYECTBO
uHbopMauu?
9. lana marpuiia

0.125 0.125 0.125

P(X,Y)=10125 0 0.125
0.125 0.125 0.125

Omnpenenuts suTponinu H(x), H(y), H(x|y), H(y[x), H(x|y1), H(y[x2), H(x|y).
10. 3nauenus a.c.B.X1 uX2 onpeaenstorcs moaopackiBaHUEM JBYX Hcallb-
HBIX MOHET, a J.C.B. Y paBHa CyMMe KOJIMYECTBA «repOOBY, BBHINMABIINX MPU
noxOpaceiBaHuu 3Tux MoHeT. Ckonbko mHbopmarmu o X1 comepkutcs B
Y?

11. Ckonpko unpopmarmu o X1 comepxkutcs B aA.c.B. Z = (X1 + 1)2 — X2,
rae HezaBucuMbIe A.C.B. X1 m X2 MOryr ¢ paBHOM BEPOSTHOCTBHIO MPHHH-
MaTh 3HaueHue auoo 0, m6o 1? Haiitu H(X1) u H(Z). KakoB xapakTep 3a-
BUCHUMOCTU Mexay X1 u Z?

PI'P Ne2. Teopernueckue OCHOBbI KAHAJIOB CBSI3HU
1. DHTpOMUA AUCKPETHOIO UCTOYHUKA COOOIIEHHUI BCEr/aa MOJOKUTEIb-
Ha. [luddepennnanbuas S3HTPOMNUS, B CBOIO 0Y€pEb, MOKET ObITh OTPULIATEIb-
HOU. MoeT Jiu ObITh OTPULIATEIBLHOM MOJIHASA B3auMHas HH(MOpMaIus IByX He-
MPEPBIBHBIX cUCTEM?



2. JIekTop MpOU3HOCUT B CPEJIHEM OKOJIO COPOKA IIECTUOYKBEHHBIX CIIOB
B MUHYTY. PaccmaTpuBas ero kak MCTOYHHK JHUCKPETHBIX COOOIICHUM, Ompeie-
JHUTh €r0 MPOU3BOAUTEIBHOCTD. J{JIs1 MPOCTOTHI MPUHATD, UTO Bce OYKBBI aya-
BHUTA PABHOBEPOSITHBI U CTATUCTUYECKU HE3ABUCUMBI.

3. JIBOMYHBI HCTOYHUK C PABHOBEPOSTHBIMH 3JIEMEHTAMU UMEET MPOU3-
BoautenabHocTh 1000 6ut-c. [lpu nepengade mo kaHaimy B CpEAHEM OJMH U3 Tie-
penanabix 100 cumBosIOB ucKaxkaerca. OmnpenenuTh CKOPOCTh Mepefadyd WH-
dbopmanuu Mo JaHHOMY KaHaly.

4. Tlo nBOMYHOMY CUMMETPUYHOMY KaHajla CBSI3U C NIOMEXaMu Iepena-
10TCs curHaisl (x1,x2) ¢ anmpuopHbIMH BeposiTHOCTAMH p(x1) = 3/4; p(x2) = 1/4.
N3-3a Hanu4us MOMeX BEPOSITHOCTh MPABUIIBHOIO NMPUEMA KaKIOTO U3 CUTHa-
70B (x1,x2) ymenbIaetcs 10 o = 7/8. Haiitu:

1. Cpennee konuyecTBo nHpopmarmu I(X;y);

2. [IponyckHyto ciocoOHOCTh KaHana cBsizu C

5. Imeetca UCTOYHUK MH(OPMAILIMK C SHTPOMUEH B eAuHUILY BpeMeHu H
= 100 OuT u qBa KaHaja CBSI3M: KAXKIBIH M3 HUX MOXET NEPeNaBaTh B CAUHUILY
Bpemenu 70 OuT uHOpMalmu, IpU 3TOM B pe3yjIbTaTe MOMEXH, AEHCTBYIOLIEH
Ha KOKIBIA U3 ATHUX KaHAJIOB, 3HaYE€HHE OMTa MOXKET ObITh 3aMEHEHO Ha MPOTH-
BOIOJIOKHOE ¢ BeposiTHOCThIO (.1. Bompoc - mocraroyHa gy MpomycKHas CIo-
COOHOCTh 3TUX KaHAJOB AJIS Iepenadynd WH(OpMalKU, OCTABISIEMON HUCTOYHU-
KOM?

6 Omnpenenutb MPOMYCKHYIO CIOCOOHOCTb KaHasa CBSI3U, €CIIA CPEAHSIS
MOITHOCTH MOJIE3HOr0 CUTHAJIA paBHA S, M0J0Ca YacTOT KaHana - F, a moMexamu
SBJISIFOTCS] TEIUIOBBIE IIIYMbl IPUEMHOIO YCTPOWCTBA, UMEIOLIETO TEMIEPATYPY
Te. IlocTpouTh (KauecTBEHHO) rpaduK 3aBUCUMOCTH MPOITYCKHOM CIOCOOHOCTH
OT noJiockl 4acToT F.

7 HaliTi nponycKHYI CIIOCOOHOCTh KaHajla ¢ aMIUIMTY/IHO-UMITYJIbCHOM
moxayisuuenn (AMM), ecau 4uciio ypoBHEW CUTHajla paBHO 16, mosnoca 4acTtoT
UCXOJHOrO curHana - F, curHan u(t) paBHOMEPHO pacmlpeliesieH B JAUana3oHe
(—UM,+UM); npu 3TOM BEpPOSITHOCTh MCKAXKEHUS, BhIPAXKAIOIIAsi BOZMOKHOCTD
Nepexo/ia B COCEIHUIN YpPOBEHb, paBHa 5%.

PI'P Ne3. D¢ pexTuBHOEC KOAMPOBaHHE
1. Ilycth andaBUT UCTOYHUKA COJIEPIKHUT IIECTh 3eMeHToB {A, b, B, I,
I, E}, mossastommxcest ¢ BepostHoctssmu P(A)=0,15, P(B)=0,1, P(b)=0,25,
P(I)=0,13, P(/1)=0,25, P(E)=0,12. HaiiTu sHTpOMNHUIO TaKOI0 MCTOYHHKA, CPEI-
HEee YKCJIO CUMBOJIOB Ha OIHY OYKBY MpH KoJMpoBaHUU MeToioM [-O.
2. 3akoaupoBath MeTosioM lllenHoHa-DaHO OJOKU «MBI BCE YUUIUCH MO-
HEMHOTY 4eMYy-HUOY/Ib U KaK-HUOYIb.

010K MBI ECE YHAHIHCE | MOHEMHOIY | MEMY HH.'S_\',.]B H EKaK -

eepoatHocte | 0.37 | 013 | 0,125 0.08 006 | 0052 | 0,023 | 0,11 | 0,05

KakoBo cpegHee 4nciio CMMBOJIOB Ha 3HAK?

3. Coob1ieHue CocTOUT U3 nocieaoBarenbHocTd 0ykB A, B u C, BeposT-
HOCTH KOTOPBIX HE 3aBHUCAT OT MPEAbIAYIIEro CcoueTaHus OYKB M pPaBHBI
P(A)=0,7, P(B)=0,2, P(C)=0,1. IIpoBectu kogupoBanue no aaroputmy Lllenno-
Ha-DaHO OTHIENbHBIX OYKB U ABYXOYKBEHHBIX codyeTaHuil. CpaBHUTH KOJbI MO
ux 3¢ (HEKTUBHOCTH ¥ M30BITOYHOCTH.



4. IToctpouts kox lllennona-®dano mjs cucteMsl U3 cemu OykB: A, B, C,
D, E, F, G, BepossTHOCTH TOsIBJIEHUS] KOTOPBIX cooTBeTcTBeHHO 0,1, 0,2, 0,05,
0,3, 0,05, 0,15, 0,15. OnpenenuTs cpeaHee KOJIUYECTBO Pa3psaaoB HA OJHY OYK-
BY. JlexoampoBathb TUM KOZIOM MOCJIETIOBATEILHOCTD:
10011101001000111101110101111000.

5. IlocTpouth oNTUMAaIBHBIA KO COOOIICHHSI, COCTOSIIETO U3:

a) MSITH PAaBHOBEPOSITHBIX OYKB;

b) 1mecTu paBHOBEPOSTHBIX OYKB;

C) CeMHU PaBHOBEPOSITHBIX OYKB;

d) BocbMU paBHOBEPOSTHBIX OYKB.

Jlath oueHKy 3¢ (hEeKTUBHOCTH MOCTPOCHHBIX KOJOB. B Kakux ciydasx
KOJI, TOCTPOEHHBIN /JIsi MEPBUYHOTO ajipaBUTa C PABHOBEPOSITHBIM MOSIBICHHE
OYKB, OKaXeTCsl caMbIM 3(DPEKTUBHBIM?

6. 3akoaupoBaTth MeTo1IoM XaddpmaHa OJIOKH «Mbl BCE YUUIIUCH MOHEM-
HOTY YeMY-HUOY/Ib U KaK-HUOYIb».

OIoK MEl | BCE | VHIHCE | OHEMHOIY | 9eMy | HHOVIE H Kak -
eepoardocts | 037 | 0.13 0125 0.08 006 | 0052 | 0023|011 | 005

KakoBo cpennee uncio cuMBOJIOB Ha 3Hak? CpaBHUThH C OTBETOM 3a/1a4u
No2, BoinmosineHHOM 110 MeToy IllenHoHa-PaHoO.

7. 3angan andaBUT U3 TPEX CUMBOJIOB ¢ BepositHocTsimu 0,75, 0,1, 0,15.
[IponsBecT KOAUPOBAHUE OTACJIBHBIX OYKB M JIBYyXOYKBEHHBIX COYETAHUU IIO
Metony Xaddmana. J[7g mMoTydyeHHBIX KOJAOB HAMTH CPEIHHME JJIUHBI U KO3(]-
(UIUEHTHI ONITUMAIEHOCTH.

8. IlepBuunsiii andasut cocrout u3 6ykB A, B u C. [loctpouts koa mo
Merony Xaddmana mis mepenadu COOOIEHUH, €ClM KOIUPOBaTh MO OJIHOM,
nBe, Tpu OykBbI B O6510ke. CpaBHUTH 3P PEKTUBHOCTH MOTYYEHHBIX KOJIOB. Bepo-
STHOCTH TIOSIBJIEHUSI OyKB MEPBUYHOTO aj(aBUTa UMEIOT CIACAYIONINE 3HAUCHHUS:
p(A)=0,6, p(B)=0,3, p(C)=0,1.

9. IlocTpouth MakeT Kojia XAPMMHUHTA, ONPEICTUTh 3HAUYCHUS] KOPPEKTH-
pYyIOIIUX pa3psanoB s kogoBoi komOuHaiu 00101 kona Xaddmana.

10. IToap3ysack KogoM XAMMHMHTA HaTH OmMOKYy B cooOmenun 1111
1011 0010 1100 1101 1100 110.

11. 3akonupoBath coobuieHue «habry kogoM XAMMHHTA, UMeS CIIETYIO-
niee OunapHoe npeacrasiaenue: h — 01000100, a— 00111101, b— 00111110, r —
01001000. (mpumeuanue. Mcxonnoe coobiienue pa3douTh Ha ABa Oj0ka mo 16
our)

Kpurepuuouenku:

Ne Min, 6annoe Max, 6annoe
/o OueHo4YHbIE CpecTBA (6azoewtii yposens) | (nosviuieHHblIl YPo-
6€Hb)
1 PI'P Nel 20 33,3
PI'P No2 20 33,3
3 PT'P No3 20 33,3
Hrtoro 60 100
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