MuHobpHayku Poccum

®ELEPAJIbHOE TOCYOAPCTBEHHOE BIOAXKETHOE OBPA30OBATEJIbHOE YYPEXAEHUE

BbICLLEFO OBPA30BAHUSA
«BOPOHEXXCKWUW rOCYAAPCTBEHHbI YHUBEPCUTET»
(®re0yY BO «Bry»)

YTBEP)XXOAIO
3aBenyoLmin Kaghenpon

/ _ KypranuH Ceprein OMutpresmny
' ' Kadenpa unpoBbiX TEXHONOM I

PABOYASl NPOFPAMMA YYEBHOW AUCLUMNJINHBI
51.B.02 Teopus nHdopmauum
1. Kon 1 HauMeHOBaHMe HanpaBJieHUA NOAroTOBKU/CNeLuasibHOCTHU:
02.03.01 MaTemaTuKa 1 KOMMbIOTEPHbIE HAaYKK
2. Mpocdunb NnoAroToBKU/cNneLMann3aLma:
KBaHTOBas Teopms nHdopMauun, PacnpeneneHHble CUCTEMbI U UCKYCCTBEHHbLIN UHTENINEKT
3. Ksanudukauus (cteneHb) BbINyCKHUKA:
bakanaspuaTt
4. ®opma obyyeHusn:
O4Hasn
5. Kacdeppa, oTBevalowwasn 3a peaamsauunio oUCLUMNIINHDI:
Kathenpa LnppoBbIX TEXHOIOM I
6. CocTaBuTENIM NPOrpaMMbl:
Bop3yHoB Ceprein BuKTopoBuY, KaHANAAT PU3NKO-MaTEMATUYECKNX HAYK, AOLLEHT
7. PeKkoMeHpOBaHa:

npoTokos HMC ®KH Ne 5 o1 10.03.2021
8. YueOHbI roa:

2023-2024

9.lenu n 3apaumn y4ebHOU AUCLUNANHDI:

25.06.2021

HOPMUPOBAHMNE 3HAHWUIA, YMEHUIA U KOMMETEHLMIA B 061aCTV TEOPUM MHAOPMALIMK, TEOPUN KOLMPOBAHMS
CUrHaNoB Kak HocuTenen MHGOpPMaLMM, BO3MOXHOCTAX nepeaayn 1 npeobpasoBaHns MHGopMaLMu.
OCHOBHbIMM 33a4aMMN SBASETCSA U3YHEHUE SHTPOMUN UCTOYHUKOB MH(hOPMaLUK, UCCea0BaHNe
Pa3NYHbIX BUAOB KOAOB, PACCMOTPEHME MaTeMaTUYECKUX MOLenell KaHanoB nepeaayv MHGopMaLun.

10. MecTo y4yebHOM aucuunaunHbl B CTPYKTYype OOM:

ONCUNINHA OTHOCUTCA K BapI/IaTI/IBHOIZ vacTtn 6noka b1. ans yCnewHoro ocBoeEHNA ANCUNNANHDI

HeobXoaMMO NpeaBapuTENbHOE N3yYeHMEe MaTEMATNYECKOr0 aHaan3a, Teoprn BEPOSTHOCTEN,
MaTEMATUYECKOWN CTAaTUCTUKMN.

11. MnaHupyeMblie pe3ynbTaThl 0Oy4yeHUs No AucCUUNINHE/MOAYNIO (3HAHUA, YMEHUSA, HABbIKK),
COOTHeCeHHble C NJIAaHUPYEeMbIMU pe3ysibTaTaMu 0CBOeHUsl oOpa3oBaTeNIbHON NPOrpamMmMbi

(koMneTeHUUAMU BbIHyCKHMKOB) U UHOUKATOPaMMN UX AOCTUIXXEHUA:



Kopf » Ha3BaHue
KOMNeTeHLnn

MK-1 CnocobeH
LEeMOHCTpMpoBaTh Ha3oBbie
3HaHUA MaTEMaTUYECKUX ©
€CTEeCTBEHHbIX HayK, OCHOB
NPOrpaMMUPOBaHMNA 1
NH(OPMaLMOHHbIX
TEXHOJI0T U,

MK-1 CnocobeH
IeMOHCTpMpOBaTh 6a30Bble
3HAHUS MaTEMATUYECKUX U
€CTeCTBEHHbIX HayK, OCHOB
NpPOrpaMMmnPOBaHUNS 1
NH(OPMALMOHHbIX
TEXHOJIOTr .

MK-1 CnocobeH
LEeMOHCTpMpoBaTh Ha3oBbie
3HaHMA MaTEMaTUYECKUX U
€CTeCTBEHHbIX HayK, OCHOB
NporpaMMUpPOBaHNA 1
NH(OPMALMOHHbIX
TEXHOJI0TNAA.

Kof v HasBaHWe nHaukKaTopa
KoMneTeHunn

MK-1.1 O6bnapaeT 6a30BbIMU
3HAHUSAMU, MONYYEHHbIMKW B 061aCTH
MaTeMaTu4yeckux un (nnm)
€CTEeCTBEHHbIX HaYK,
nporpaMMnpPoOBaHNs 1
NHHDOPMALIMOHHBIX TEXHONOM A

MNK-1.2 YMeeT HaxoOuTb,
opmyinpoBaTh 1 pelaThb
CTaHOapTHble 3ajayn B
Cco6CTBEHHOWM Hay4HO-
NCCNenoBaTeIbCKON AEeATENbHOCTY
B MaTeMaTuhKe N UHopMaTuKe

MK-1.3 meeT npakTU4YeCcKni onbIT
Hay4YHO-NCCnenoBaTeNbCKOM
LeAaTeNbHOCTU B MaTeMaTUKeE U
nHGopMaTnKe

12. O6beM gucLUNINHBbI B 3a4€THbIX eaMHULLax/4yac:

4/144

dopMa NPOMEXYTOYHON aTTeCTaLUM:

JK3aMeH

13. TpypoeMKOCTb N0 Bupam y4yebHou padboTbl

Bug y4ebHomn paboThl

AyounTOpHbIE 3aHATMA
JIEKLMOHHbIE 3aHATMA
lpakTn4yeckne 3aHATUA
NabopaTopHble 3aHATUA

CamocTodaTenbHasa paboTa
KypcoBas paboTa

HDOMe)KyTO‘-IHaH aTTectauund

Yacbl Ha KOHTPOJIb

3HaHWA, YMEHNS, HaBbIKM

3HAET OCHOBHbIE MOJIOXKEHUS U
MOHATUS TEOPUN NHMOPMaLMK,
aJrOpUTMbl KOAMPOBAHMSA s
NCTOYHMKOB MHopMaLnn 1
KaHaJi0B CBA3M, 06nacTu
NPUMEHEHNS TEopPUK
nHopmaumm

YMeeT oLeHnBaTb CKOPOCTh
nepegavyv nHMopmaumu n
NPOMNYCKHY0 CNocobHOCTb
KaHaJi0B, peasiM30BblBaTh
MeTOobl KOOUPOBAHUS 1
OeKoAnpoBaHus Ha IBM,
BbIYNCAATbL SHTPOMUIO
NCTOYHNKOB

BriafeeT HaBbIKOM MPUMeHeHNS
MEeTOL0B Teopumn nHpopMaLmnm
ONs pelleHns 3agay
npodeccrnoHanbHoOM
nesaTeNbHOCTU, HaBblkaMu
pa3paboTKM NpuKNaaHbIX
nporpaMm C NpMMeHeHneM
NoJIOXKEHUI Teopun
NHopMaL MK, HaBblIKaMK
KBannuLnpoBaHHOro Beibopa
aganTtaunm CyLecTBYOLWNX
MEeTOoO0B nepefadvn nHgopmaumm

CemecTp 6 Bcero
48 48
32 32
0
16 16
60 60
0
36 36
36 36



Bunpg y4yebHon paboThl

Bcero

13.1. Copep>xaHue AUCLMUNINHbI

n/n  HanmmeHoBaHue
pasgena gucumnInHbl

CncTeMmsbl CBSA3U K
1 Teopusa MHpopMaLnm

Mepa nHpopmaLnm

2
CBoNcTBO

3 ACUMNTOTUYECKOr O
paBHOpacnpeneneHns

KoguposaHue gJis
4 ONCKPETHbIX
NCTOYHWNKOB

CooepxxaHue pa3sfena
OVNCUUMINHDI

OcHoBHas npobnema
cBA3n. Mictopusa
KOMMYHMKaL W,
HeobxoammocTb Teopumn
NHpopMaLmn

dHTponus LLeHHOoHa.
CoBMecTHas aHTponus,
YC/I0BHas 3HTPOMNMUA.
OTHoCuTeNbHadA
3HTPONMUA ¥ B3anMHas
nHpopmaums. LenHele
npasuia oas SHTPOMUN.
CBoWCTBa 3HTPOMUMN.

CunbHasa n cnabas
TUMNYHOCTb.
CxoammocTb. TeopeMa
CBOWCTBa
aCMMMNTOTMYECKOro
paBHOpacnpeaeneHus.
BbICOKO-BEPOATHOCTHbIE
MHOXXECTBA N TUMNYHbIE
MHOXecTBa. CxxaTue
JaHHbIX.

MprMepbl KOLOB.
HepaBeHcTBO KpadTa.
OnTuMasbHble KOLbI.
HepaBeHcTBO KpadhTa
L7199 0OHO3Ha4YHO
LEKOONPYEMbIX KOLO0B.
Kognbl XathdpmaHa.
KoouposaHue LLoHa-
®aHo-31maca. IHTponus
CNyYanHbIX NPOLLECCOB.
MapKoBCKMEe NCTOYHUKM

CemecTp 6 Bcero

144 144

Peanusaunsa pasgena AUCUUNINHBI C
MOMOLLbIO OHNaMH-Kypca, DYMK

https://edu.vsu.ru/course/view.php?id=3432

https://edu.vsu.ru/course/view.php?id=3432

https://edu.vsu.ru/course/view.php?id=3432

https://edu.vsu.ru/course/view.php?id=3432



n/n

6

13.2. Tembl (pa3pensl) AUCLUNINHBI U BUObI 3aHATUHA

No
n/n

HanmeHoBaHue

pasgena oncumnMnianHbl

IVCKpeTHbIE KaHanb
6e3 namsaTn u
nponyckHas
€nocobHOCTb

AnpepeHuymnansHas
3HTpOMNMUA

HanmeHoBaHMe TeMb!
(pa3mena)

Cuctemsbl CBA3M 1
Teopus nHhopMaLmn.

Mepa nHdpopmaLmn.

CBOWNCTBO
ACUMMNTOTUYECKOIro

paBHopacnpeneneHuns

KoguposaHue ons
ANCKPETHbIX
NCTOYHNKOB.

InckpeTHble KaHasb!
6e3 namMaTn n
nponycKHas
CNocobHOCTb.

JleKUNOHHbIe
3aHATUSA 3aHATUSA

Colep>xaHue pa3gena

OUCLUMANHBI

OnpegneneHuve n
npuMepbl MPOMYCKHON
CrnocobHOCTM KaHana.
CBoncTaa.
ObbeanHeHHble
TUNNYHbIE

nocnenoBaTebHOCTMW.
Teopema KOgMPOBaHUSA
LN KaHana C Wwymamu.

ObpaTHas TeopeMma.

MeTogbl KOAMPOBaAHUSA 1
AexkonmposaHus. Koabl

X3MMUHra. KaHasnbl €
obpaTHOM CBSA3bIO.

Onpepenexue.
CooTHoOLEeHMe ¢

LVCKPETHOW SHTpOMNUeENn.

OTHOCuTEeNbHas
SHTPOMNUA N B3aMMHas

nHhopmMaumsa. CBONCTBO

aCUMMNTOTUYECKOrO
paBHopacnpeaeneHus
0151 HEMpepbIBHbIX

CNyYalHbIX BENNYMH.

MNpakTnyeckne

Peanusaunsa pasgena AUCLUUMINHBI C
MOMOLLbIO OHNaMH-Kypca, DYMK

https://edu.vsu.ru/course/view.php?id=3432

https://edu.vsu.ru/course/view.php?id=3432

JNlabopaTopHble CamocTosiTeNbHas

3aHATUSA paboTa
0 4
0 8
2 10
4 10
6 16

Bcero

12

16

20

30



No HanmeHoBaHMe TeMbl JNlekumoHHble  TMpakTudeckne JlabopaTopHble CamocTosaTenbHas Bcero

n/n (pasgena) 3aHATUSA 3aHATUSA 3aHATUA paboTa
6 OnddepeHumanbHas 8 4 12 24
3HTpoONUS.
32 0 16 60 108

14. MeToaunyeckuMe yKasaHusa gnsa oby4aloLwmxcs no 0CBOEHMIO AUCLUNJINHbBI

OCBOEHMe ANCLUMMINHBI CKNTaAblBaeTCA U3 ayAMTOPHON paboTel (y4ebHON AeaTenbHOCTH, BbINOIHAEMOW
noL pyKOBOLCTBOM MpernofaBaTens) N BHeayaUTopHoW paboTel (y4ebHOM feaTeNnbHOCTIN, peannsyemMmon
0byyYaloLMMCs CaMOCTOSATENBbHO).

AynunTtopHasa paboTa cocToMT M3 paboTbl Ha NEKLMAX U BbINOJIHEHUS NPAKTUYECKUX (M1 nabopaTopHbIX)
3afaHun B 06bEMe, NpeayCMOTPEHHOM y4ebHbIM nnaHoM. Jlekuus npenctasnseT cobow
nocnefoBaTesibHOE U CUCTEMAaTUYECKOe U3NloXeHne y4ebHoro MaTepunana, HanpasJieHHOE Ha 3HaKOMCTBO
06yHaoLWmNXCa C OCHOBHBLIMU MOHATUAMWU Y TEOPETUYECKUMYU MON0XKEHUSMMN U3yHaeMON SUCLUMINHBI.
JIeKUMOHHbIe 3aHATUA hopMuUpYIOT Ba3y Ans npakTuieckmx (Mnm nabopaTopHbiX) 3aHATUN, Ha KOTOPbIX
NONy4YeHHbIe TeOPeTUYECKME 3HAHUS NPUMEHSAITCA AN peLleHns KOHKPETHbIX

npakTnyeckux 3agad. Obyyarowmnmcs ans ycnewHoro 0CBOEHNA AUCUUMINHBI PEKOMEHLYeTCS BECTH
KOHCMEKT NIeKUMI 1 MpakTU4ecknx (nabopaTopHbIX) 3aHATUA.

CamocTtoaTenbHasa paboTta npepnonaraet yriybnéHHoe n3yyveHne oTAaeNbHbIX pa3fenos AUCUUMINHBI C
NCNONb30BaHNEM NUTEPaTypPbl, PEKOMEHAOBAHHOWN NpenofaBaTeneM, a TakXe KOHCMEKTOB NIEKLNN,
npe3eHTaLMOHHbIM MaTepranoM (npu

HaN4YMmM) N KOHCNEKTOB NMpakTnyecknx (nabopaTopHbIX) 3aHATUIA. B KayecTBe NiaHa Ans
camocToATeNIbHOM paboTel MOXeT BbITb MCNOb30BaH pa3aen 13.1 HacToswen paboyen NporpaMmel, B
KOTOPOM 3athMKCMpPOBaHbl pasfaesibl AUCUUMINHBI U UX cogepxxaHue. B pasgene 13.2 paboyen nporpammei
onpenenseTcs KoJIMYeCcTBO YacoB, OTBOAMMOE Ha CAMOCTOATENbHYIO paboTy No KaXxaoMy pasgeny
ANCUMNANHBL. Bonbluee KONMYeCTBO YacoB Ha CaMOCTOATeNbHYO paboTy 0TBOAMTCA Ha Hanbonee
TPyAHble pa3aesibl AUCUUMINHBL. 19 CaMOCTOATENIbHOr0 U3yYeHns OTAeSIbHbIX pa3fenos ANCLUNINHBI
NCNONb3YyeTCa NepeyeHb IUTepaTypbl U APYrux pecypcoB, NepedncieHHblX B MyHKTax 15 n 16 HacToAwen
paboyen

Nporpammsl.

YCnewHoCTb 0CBOEHNS ANCLUMNNHBI ONpeaensaeTcs CUCTeMaTUYHOCTbIO U FyOnHON ayAMTOPHON U
BHeayaUTopHoOM paboTkl obyvatoLlerocs.

Mpn MCnosib30BaHUN AUCTAHLUOHHBIX 06pa3oBaTe/IbHbIX TEXHOOMMI U 3NIEKTPOHHOr0 06y4YeHuns
BbINOJIHATbL BCE YKa3aHUs npenofasaTenen, BOBPEMS NOAKYATLCS K online 3aHATMAM, OTBETCTBEHHO
NOAXOANTb K 3afaHNAM NS CaMOCTOATESIbHON paboThl.

15. MepeyeHb OCHOBHOM U A,ONO/NIHUTEJILHON NUTEpaTypbl, PECYPCOB MHTEPHET, HeobXoAUMbIX
011 OCBOEHUSA AUCLUMJINHDI



Ne
n/n

NCcToYHUK

KoTteHko, B. B. Teopus nHdopmauuu : yyebHoe nocobue / B.B. KoTeHKo ; MMHUCTEPCTBO HayKu
1 BbicLLero obpa3oBaHus Poccuinickon ®enepauun ; PegepasibHOE rocy1apCTBEHHOE
aBTOHOMHOe obpa3oBaTesbHOE yyYpexxaeHue Bbicero obpa3zoBaHns «KOXHbIN henepanbHbIn
yHUBepcuTeT» ; IHXXeHepHo-TexHoornyeckas akagemmns .— PocToB-Ha-[oHy|TaraHpor :
N3paTenscTBO KOXXHOMO hegepasibHOro yHuesepcuteTa, 2018 .— 240 c. : un. — bubauorp.: C.
232-233. — http://biblioclub.ru/ .— ISBN 978-5-9275-2370-2 .—
<URL:http://biblioclub.ru/index.php?page=book&id=561095>.

6) nononHWTENbHaa NUTepaTypa:

No
n/n

1

NcToYHUK

Benos, B.M. Teopusa nHdopmaummn. Kypc nekumnin [SnekTpoHHbIn pecypc] : YuebHoe nocobue
nnsa sy3os / benos B.M., Hosukos C.H., ConoHckasa O.W. - M. : Topsayas nmHua - Tenekom, 2012. —
MockBa : [ops4aa nnHua - Tenekom, 2012 .— 143 c. — Teopus nHdopmauun. Kypc nekuun
[2nekTpoHHbIN pecypc] : YyebHoe nocobue ansa By3os / benos B.M., Hosukos C.H., ConoHckas
O.WN. - M. : Topsvyaa nnuHua - Tenekom, 2012. — ISBN 5-9912-0237-4 .—
<URL:http://www.studentlibrary.ru/book/ISBN9785991202374.htm|>.

BantokeBuy, 3. J1. Teopns nHopmauny : y4ebHo-MeToAMYECKMIN KoMnaiekc / 3.J1. bantokesuny
.— MockBa : EBpa3uncKnin OTKpbITbIA MHCTUTYT, 2009 .— 215 c¢. — http://biblioclub.ru/ .— ISBN
978-5-374-00219-5 .— <URL:http://biblioclub.ru/index.php?page=book&id=90441>.

YeuéTa, C. U. BBegeHne B ANCKPETHYIO TEOPUIO MHAOPMALIMK U KOOUPOBaHNS : y4ebHoe
nocobue / C.1. Yeyéta .— Mockga : MUHMO, 2011 .— 224 c. : Tabn., cxem. — http://biblioclub.ru/
.— ISBN 978-5-94057-701-0 .— <URL:http://biblioclub.ru/index.php?page=book&id=63307>.

B) MH(OPMALIMOHHbIE 3/1EKTPOHHO-06pa30BaTE/IbHbLIE PECYPCHI:

Ne n/n

1

NCTOYHUK
3HB BI'Y: https://lib.vsu.ru/

INeKTPOHHO-bnbnoTeYHas cuctema "YHuBepcmteTckas bubnmnorteka online™:
http://biblioclub.ru/

INeKTPOHHO-bubnnoTeyHas cuctema "JlaHb": https://e.lanbook.com/
INeKTPOHHO-bnbanoTeyHasa cuctema "KoHcynbTaHT cTygeHTa": http://www.studmedlib.ru

DNEeKTPOHHLIN YHUBepcuTeT BIY: https://edu.vsu.ru/

16. NepeuyeHb yuebHO-MeTOAMYECKOrO obecneyeHuns gnsa camocToaTesbHON paboTbi



Ne McToYHMK
n/n

1 Baniokesuy, 3. J1. Teopns nHdopmaunn : y4ebHo-MmeTOAMYECKMI KoMMekc / 3.J1. bantokesuny
.— MockBa : EBpa3uncKunin OTKpbITbIN MHCTUTYT, 2009 .— 215 ¢. — http://biblioclub.ru/ .— ISBN
978-5-374-00219-5 .— <URL:http://biblioclub.ru/index.php?page=book&id=90441>.

17. ObpasoBaTenbHblie TEXHONOIMU, UCNOJIb3yeMble NPU peannsauum y4eOHOU AUCLUNIINHDI,
BKJ1I0YasA OUCTaHUMOHHbIe oOpa3oBaTenbHble TexHonoruun ([OT), anekTpoHHoe oby4yeHue (30),
CMeluaHHoe oby4yeHue):

Mpn peannsaunm QUCUMNANHBI MOFYT UCMO/b30BaTbCA TEXHOIOM MW 3JIEKTPOHHOI0 06yYeHUs 1
ANCTaHUMOHHbIE 0bpa3oBaTesibHbIe TEXHOIOrMN Ha 6a3e nopTana edu.vsu.ru, a Takxxe apyrue 4oCTyrnHble
pecypcbl ceTn MHTepHeT.

18. MaTepuanbHo-TexHU4ecKoe obecneyeHne AUCLUNIIUHDI:
394018, r. BopoHex, niowanb YHuBepcuteTckas, a. 1, ayn. 477

YyebHasa ayamTopusa: cneunannsmpoBaHHas mebenb, HoyTbyk HP Pavilion Dv9000-er, MynbTUMeANAHBI
MPOEKTOP, 3KPaH

MO: OC Windows v.7, 8, 10, Habop yTunnT (apxmneaTopsl, hanin-MmeHemxepsl), LibreOffice v.5-7,
OuncTtpubyTtre Anaconda/Python, MATLAB “Total Academic Headcount - 25", Foxit PDF Reader

394018, r. BopoHex, naowanb YHMBepcuteTckas, 4. 1, aya. 479

YyebHas ayanTopus: cneymnanmsnposaHHas mebenb, KoMnbtoTep npenogasatens i5-8400-2,8MTy,
MOHUTOP € XKK 19», MyibTUMeANNHBIA NPOEKTOP, 3KPaH

MO: OC Windows v.7, 8, 10, Habop ytunnT (apxmusaTopsl, hann-meHenxepsl), LibreOffice v.5-7,
AuncTpubyTme Anaconda/Python, MATLAB “Total Academic Headcount - 25", Foxit PDF Reader

394018, r. BopoHex, nnowab YHMBepcuTeTckas, 4. 1, aya. 505n

YyebHasa ayamTopusa: cneunannsmpoBaHHas mebenb, KoMnbloTep NnpenofasaTens i5-3220-3.3MMTw,
MOHUTOP € KK 17", MyNbTUMEeAUAHBLIN NPOEKTOpP, 3KpaH

MO: OC Windows v.7, 8, 10, Habop yTunnt (apxmneaTopsl, dhann-meHemxepsl), LibreOffice v.5-7,
OuncTtpubyTtre Anaconda/Python, MATLAB “Total Academic Headcount - 25", Foxit PDF Reader

394018, r. BopoHex, naowanb YHMBepcuteTckas, 4. 1, aya. 292

YyebHas ayanTopus: cneunannsnpoBaHHas mebenb, KOMNbOTEP npenogasaTtens Pentium-G3420-3,21MTwu,
MOHUTOP € XKK 17", MynbTUMeANNHLIA NPOeKTop, 3KpaH. Cuctema Ana BuaeokoHdepeHumnin Logitech
ConferenceCam

MO: OC Windows v.7, 8, 10, Habop yTunnT (apxmnBaTopsl, dhann-MmeHemxepsl), LibreOffice v.5-7,
OuncTtpubyTtme Anaconda/Python, MATLAB “Total Academic Headcount - 25", Foxit PDF Reader

394018, r. BopoHex, naowanb YHMBepcuteTckas, 4. 1, aya. 297

YyebHas ayanTopus: cneymnanmsnposaHHas mebenb, KoMnbloTep npenogasatens i3-3240-3,41Ty,
MOHUTOP € XKK 17", MySbTUMEANAHBIA MPOEKTOpP, IKpaH

MO: OC Windows v.7, 8, 10, Habop ytunnT (apxusaTopsl, hann-meHenxepsl), LibreOffice v.5-7,
AuncTpubyTtme Anaconda/Python, MATLAB “Total Academic Headcount - 25", Foxit PDF Reader



394018, r. BopoHex, naowanb YHMBepcuteTckas, 4. 1, aya. 380

YyebHas ayanTopus: cneunanmimpoaHHas mebenb, KomnbloTep npenofdasatens i3-3240-3,4 Ty,
MOHUTOP € XK 17", MyNbTUMEeAUAHBLIN NPOEKTOP, 3KPpaH

MO: OC Windows v.7, 8, 10, Habop yTunnTt (apxuBaTopsl, dann-meHemxepsl), LibreOffice v.5-7,
OucTtpubyTtme Anaconda/Python, MATLAB “Total Academic Headcount - 25", Foxit PDF Reader

394018, r. BopoHex, naowanb YHMBepcuTeTckas, a. 1, aya. 290

KoMnbloTepHbIN KNlacc: cneunannsnpoBaHHaa mebenb, nepcoHanbHbie KOMMbIOTEPBI Ha Ba3e
i7-7800x-4I'Tw, MOHUTOPLI KK 27» (12 WT.), MybTUMEANNHbIA NPOEKTOP, IKPaH.

MO: OC Windows v.7, 8, 10, Habop ytuanT (apxmnBaTopsl, han-meHemxepsl), LibreOffice v.5-7,
AunctpubyTme Anaconda/Python, MATLAB “Total Academic Headcount - 25”, Foxit PDF Reader

394018, r. BopoHex, naowanb YHMBepcuteTckas, 4. 1, aya. 291

KoMnbloTepHbI Knacc: cneymannsnposaHHasa Mebenb, nepcoHanbHble KOMMbIOTEPLI Ha Baze
i3-3220-3,3Tu, MmoHMTOpPbI KK 19» (16 WT.), MySIbTUMELUAHBIA NPOEKTOP, dKPaH.

MO: OC Windows v.7, 8, 10, Habop yTunnT (apxmuBaTopsbl, dann-meHemxepsl), LibreOffice v.5-7,
OucTtpubyTtme Anaconda/Python, MATLAB “Total Academic Headcount - 25", Foxit PDF Reader

394018, r. BopoHex, naowanb YHMBepcuTeTckas, a. 1, aya. 293

KoMnbloTepHbIN KNlacc: cneunannsnpoBaHHaa mebenb, nepcoHanbHbie KOMMbIOTEPBI Ha Ba3e
i3-8100-3,6ITL, MOHMUTOpPBLI KK 22» (17 WT.), MyAbTUMEANAHbIA NPOEKTOP, 3KPaH.

MO: OC Windows v.7, 8, 10, Habop yTuanT (apxmnBaTopsl, hanin-meHemxepsl), LibreOffice v.5-7,
AunctpubyTme Anaconda/Python, MATLAB “Total Academic Headcount - 25”, Foxit PDF Reader

394018, r. BopoHex, naowanb YHMBepcuteTckas, 4. 1, aya. 295

KoMnbloTepHbI Knacc: cneymannsnpoBaHHasa Mebenb, nepcoHanbHble KOMMNbIOTEPLI Ha Baze
i3-9100-3,6ITL, MOHUTOPBLI KK 24» (14 WT.), MybTUMELUAHBIA NPOEKTOP, dKPaH.

MO: OC Windows v.7, 8, 10, Habop yTunnTt (apxuBaTopsbl, dann-meHemxepsl), LibreOffice v.5-7,
OucTtpubyTtme Anaconda/Python, MATLAB “Total Academic Headcount - 25", Foxit PDF Reader

394018, r. BopoHex, nnowanb YHuBepcuteTckas, 4. 1, aya. 382

KoMnbloTepHbIN KNlacc: cneunannsnpoBaHHaa mebenb, nepcoHanbHbie KOMMbIOTEPBI Ha Ba3e
i5-9600KF-3,7I' Ty, moHUTOPLI KK 24» (16 WT.), MyAbTUMEANAHbLIA NPOEKTOP, IKPaH.

MO: OC Windows v.7, 8, 10, Habop ytuanT (apxmnBaTopsl, han-meHemxepsl), LibreOffice v.5-7,
AunctpubyTme Anaconda/Python, MATLAB “Total Academic Headcount - 25”, Foxit PDF Reader

394018, r. BopoHex, naowanb YHMBepcuteTckas, 4. 1, aya. 383

KoMnbloTepHbI Knacc: cneymannsnposaHHasa Mebenb, nepcoHanbHble KOMMbIOTEPLI Ha Baze
i7-9700F-3I' Ty, MOHUTOPBLI XKK 27» (16 WT.), MyNbTUMELAUNHbLIA MPOEKTOP, IKPaH.

MO: OC Windows v.7, 8, 10, Habop yTunnT (apxuBaTopsl, dann-meHemxepsl), LibreOffice v.5-7,
OucTtpubyTtme Anaconda/Python, MATLAB “Total Academic Headcount - 25", Foxit PDF Reader



394018, r. BopoHex, niowanb YHMBepcuTeTckas, 4. 1, ayn. 384

KoMnbloTepHbIN Kflacc: cneunannsvpoBaHHas Mmebenb, nepcoHanbHble KOMMbIOTEPLI Ha ba3e
i3-2120-3,3ITu, MmoHuTOpPbI KK 22» (16 WT.), MySIbTUMELUAHBIN NPOEKTOP, dKPaH.

MO: OC Windows v.7, 8, 10, Habop ytunnt (apxmnBaTopsl, hann-meHemxepsl), LibreOffice v.5-7,
OuncTtpubyTtme Anaconda/Python, MATLAB “Total Academic Headcount - 25", Foxit PDF Reader

394018, r. BopoHex, naowanb YHMBepcuteTckas, a. 1, aya. 385

KoMnbloTepHbIN KNlacc: cneunannsvpoBaHHasa mebenb, nepcoHanbHble KOMMNbIOTEPLI Ha 6a3e
i3-2120-3,3ITu, MmoHnUTOpPbl XK 19» (16 WT.), MyAbTUMELUAHBIA NPOEKTOP, dKPaH.

MO: OC Windows v.7, 8, 10, Habop ytunnT (apxmuBaTopsl, hann-meHenxepsl), LibreOffice v.5-7,
AuncTpubyTme Anaconda/Python, MATLAB “Total Academic Headcount - 25”, Foxit PDF Reader

394018, r. BopoHex, nyowanb YHUBepcuteTckas, 4. 1, ayn. 301n

KoMnbioTepHbIN KSlacc: cneunannsvpoBaHHas Mmebenb, nepcoHanbHble KOMMNbIOTEPBl Ha ba3e
i3-2120-3,3Tu, MmoHuTOpPbI KK 17» (15 wWT.), MySbTUMEAUAHBIN NPOEKTOP, dKPaH.

MO: OC Windows v.7, 8, 10, Habop ytunnT (apxmnBaTopsl, dhann-meHemxepsl), LibreOffice v.5-7,
OuncTtpubyTtme Anaconda/Python, MATLAB “Total Academic Headcount - 25", Foxit PDF Reader

394018, r. BopoHex, niowanb YHUBepcuteTckas, 4. 1, ayn. 303n

KoMnbloTepHbIN KNlacc: cneunannsvpoBaHHas mebenb, nepcoHanbHbie KOMMNbIOTEPLI Ha Ba3e
i3-8100-3,9T 1, MoHMTOpPBLI XK 24» (13 WT.), MyAbTUMELUAHBIA NPOEKTOP, dKPaH.

MO: OC Windows v.7, 8, 10, Habop ytuanT (apxmusaTopsl, hann-meHenxepsl), LibreOffice v.5-7,
AuncTtpubyTme Anaconda/Python, MATLAB “Total Academic Headcount - 25”, Foxit PDF Reader

394018, r. BopoHex, nyowanb YHUBepcuteTckas, 4. 1, ayan. 314n

KoMnbloTepHbIN KSlacc: cneunannsvpoBaHHas Mmebenb, nepcoHanbHble KOMMbIOTEPLI Ha ba3e
i3-7100-3,6ITu, MoHMTOpPBLI KK 19» (16 WT.), MySIbTUMEAUAHBIN NPOEKTOP, dKPaH.

MO: OC Windows v.7, 8, 10, Habop ytunnT (apxuBaTopsl, dhann-meHemxepsl), LibreOffice v.5-7,
OuncTtpubyTtme Anaconda/Python, MATLAB “Total Academic Headcount - 25", Foxit PDF Reader

394018, r. BopoHex, nnowanb YHUBepcuteTckas, 4. 1, ayn. 316n

KoMnbloTepHbIN KNlacc: cneunannsvpoBaHHasa mebenb, nepcoHanbHble KOMMNbIOTEPLI Ha 6a3e
i3-9100-3,6ITu, MoHMTOPbLI KK 19» (30 WT.), MyAbTUMELUAHBIA NPOEKTOP, dKPaH.

MO: OC Windows v.7, 8, 10, Habop ytunnT (apxmuBaTopsl, hann-meHenxepsl), LibreOffice v.5-7,
AuncTtpubyTme Anaconda/Python, MATLAB “Total Academic Headcount - 25”, Foxit PDF Reader

19. OueHou4Hble cpeancTBa AJsia npopeneHus TeKyu.l,eﬁ ] ﬂpOMe)KyTO‘-IHOﬁ aTTectauumn

MopsALOK OLEHKUN 0CBOEHUS 0ByvatowmMmcs y4ebHOro MaTeprana onpeaenseTcs CofepXXaHuem
CneayoLwmnx pa3aenos ANCLUUMNHBI:

Ne Pa3zgensl Kon komneTeHunn Kopn nHaukatopa OueHo4Hble cpeacTea AN
n/n OVCUNMINHBI TeKyLlen atrectaumm
(Mopynn)

1 Paszpensl 1-6 MK-1 MK-1.1 JNlabopaTopHble paboThl



Ne Pa3pensbl Koa komneTeHuun Kopg uHaukatopa OueHOYHble CpeacTBa Aas

n/n AVNCLMNANHBI TeKyllen atTecTaunm
(Mopynn)

2 Pazgensl 1-6 MK-1 MK-1.2 JNlabopaTopHble paboTsl

3 Paszpensl 1-6 MK-1 MK-1.3 JlabopaTopHble paboThl

MpomexyTovHas aTTecTaumns

dopMa KOHTPONA - DK3aMeH

OueHOYHble cpeacTBa A5 MPOMEXYTOYHOM aTTecTaumm
Bonpocel /s a3K3aMeHa

20 TunoBble OUuEeHOYHble CPpeaAcTBa U MeToAMYecKue MaTepuansl, onpepensiowme npouenypbl
OLLeHMBaHMSA

20.1 TeKywWwMN KOHTPOJIb YCNEBAaeMOCTH
MepevyeHb nabopaTopHbiX paboT

1. DHTpoONMS 1 B3aUMHas MHDOPMaLMS.
2. KognpoBaHue 018 LUCKPETHBIX MCTOYHUKOB.
3. MponyckHasa cnocobHOCTb KaHanoB. KoanpoBaHue Ag OAUCKPETHbIX KaHaso0B.

TunoBoe 3apaHue ans nabopatopHou paboTbi

JlabopaTopHas pabota Ne 1

«JHTpPONMUA U B3auMHasa uHdopmauus»

Uenb paboTbl: NpakTnyeckas peann3auns METOAOB HAXOXAEHUS SHTPOMNUN, B3aUMHOW 1 COBCTBEHHON
MHOPMALMKN AN AUCKPETHbLIX UCTOYHMKOB M KaHaoB nepefayn nHhopMaLmu.

TpeboBaHua K BbiNoJIHeHUIO paboTbi: BbiNonHeHWe nabopaTopHon paboThl NMpepycMaTpuBaeT
HanMcaHre NPorpaMMbl, peanmnsyowen HaxoXK4eHNe SHTPOMNWU, B3aUMHOK 1 COBCTBEHHOW MH(OpPMaLWK,
YCJIOBHOW 3HTPOMUU U APYrUX UH(OPMALMOHHBIX XapaKTePUCTUK AN NPon3BoabHOr0 XY-aHcambns u
npoBepky eé paboTbl Ha KOHTPOJILHOM MpUMEpE.

OTYéT 0 paboTe 3ak/04YaETCA B AEMOHCTPaLMM paboTbl NporpamMmbl U 06 bACHEHNUN NPUHLMNOB PaboThbl
anropuTMma.

KpuTepuMmu oueHKM: /15 NOJlYyYeHUN OLEHKN «3a4TeHO» HeobXOAMMO MOKa3aTb BbICOKUI YPOBEHb
BNlafleHNs TeOpeTUYEeCKUM MaTepuanoM, yMeTb 06BACHUTL NPUHLMN paboTbl HaNUCaHHOW NPOrpPaMMbl,
BEPHO OTBETUTb Ha AOMNOSHUTENbHbLIE BOMPOCHI.

3apaHue: HanucaTb NPOrpaMmy, peasn3yoLyo HaxoX4eHne 3HTPONUN, B3auMHON U COBCTBEHHON
NHMOPMALIUK, YCNOBHON SHTPOMUU U APYTrUX MHPOPMALMOHHBLIX XapaKTepUCTUK A1 Npou3BoabHoro XY-
aHcambns. MpoBepuTb paboTy nNporpammbl Ha KOHTPONbHOM npumepe. OGopMUTL OTYET NO
nabopatopHon paboTe.

JlabopaTtopHasa pabota Ne 2



<<Kop,up03a|-me ana AUCKPEeTHbIX UCTOYHUKOB»

LLenb paboTbl: NpakTnyeckas peannsaums MeTonoB KoanpoBaHus XadhgpmaHa n LUeHHoHa-®aHo-2n1maca
0N OUCKPETHbIX UCTOYHUKOB; aHaln3 METOL0B KOAMPOBAHUS.

TpeboBaHuA K BbINOJHEHUIO paboOThI: BbiNOSHEHME nabopaTopHon paboThl NMpefycmaTpuBaeT
HanuMcaHne Nporpammebl, peannsyloLlen metToabl KoanposaHus XaggpmaHa n LeHHoHa-dOaHo-Inmnaca ans
AVNCKPETHbIX UCTOYHUKOB U NPOBEPKY eé paboTbl Ha KOHTPOJILHOM NpUMepe.

OT4éT 0 paboTte 3ak/04aeTCs B AEMOHCTPALMM paboThl NPOrpaMMbl U 06 bSACHEHUI MPUHLMUMOB PaboTh
anropuTMa.

KpuTepuun oueHKM: [0/ NOJIYYEHUN OLLEeHKUN «3a4TEeHO» HeobXoAMMO MOKa3aTb BbICOKMWIA YPOBEHb
BlafeHNA TEOPETUYECKNM MaTepPhnasioM, YMETb 06bACHNUTL npnHUMN paGOTbI HanMCcaHHOM nporpamMmmesl,
BEPHO OTBETUTb Ha AOMOJIHNTEJIbHble BOMPOCHI.

3apaHue: HanucaTb NporpamMmMmy, peanusyolyo MeToabl KogupoBaHusa XadpgpmaHa n LLeHHoHa-PaHo-
dnnaca ANsS OUCKPETHbIX MCTOYHUKOB. MpoBepuTb paboTy MporpaMMbl Ha KOHTPOJILHOM MpPUMEpE.
OdopmuTb 0THET Mo nabopaTopHoi paboTe.

JlabopaTopHas pabota Ne 3

«MponyckHasa cnocobHOCTb KaHanoB. KoaupoBaHue AN BUCKPETHbIX KAHaNOB»

LUenb paboTbl: nNpakTuyeckas peannsauna MeTOAOB KOAMPOBaHWS X3MMWUHra. ccnepoBaHue u
HaxoXXAeHne NponyckHom crnocobHOCTU KaHana.

TpeboBaHuA K BbiNoJsIHeHUIO paboTbi: BbiNonHeHMe nabopaTopHol paboThl MpeaycMaTpuBaeT
HanucaHue NPOrpamMMbl, peanusyloLled MeTol KOAWPOBAHUS X3IMMUHIa ONd AWCKPETHOro KaHana, u
TakXXe BblYMCAsOWER NPONYCKHY CNocobHOCTL KaHafa; npoBepKy eé paboTbl Ha KOHTPOJLHOM
npumepe.

OT4YéT o paboTe 3ak/04aETCsH B AEMOHCTPALMMU PaboThl MPOrpaMmbl 1 06 BACHEHUM NPUHLMMOB PaboThbl
anropmTma.

KpuTepumu oueHKM: 4715 NOJYHYeHUN OLEHKN «3a4TeHOo» HeobXOAMMO MOoKa3aTb BbICOKWI YPOBEHb
BJlafleHNs TEOPETUYECKUM MaTepuanoM, yMeTb 06BbACHUTb NPUHLMM PaboTbl HANUCAHHOW NPOrpPaMMbl,
BEPHO OTBETUTb Ha LOMOSHUTENbHbIE BOMPOCHI.

3apaHuMe: HanucaTb NPOrpaMMy, peanunsyoLlyto MeTo KOANPOBAHNS X3MMUHIa AN AUCKPETHOro
KaHana. MpoBepuTb paboTy NpPorpamMmMbl Ha KOHTPOJIbHOM NpuMepe. HalTy NPonyckHY CNocobHOCTb
KaHana. OdopmuTb 0THeT o nabopatopHom paboTe.

20.2 MNMpomeXxyToyHas aTrecTauus

MepeyeHb BONPOCOB K dK3aMeHy

1. OcHoBHas npobnema cBA3n. O6Lasn 610K-CxemMa CMCTEMbI CBA3N.

2. KoguposaHue LLleHHoHa-®aHo-21mnaca.

3. Mopenv NCTOYHUKOB 1 KOL4MPOBaHWE NCTOYHUKOB.

4. ApupmeTnyeckoe KoanposaHue.

5. 9HTponua. CBoncTBa 3HTPoNUKU. COBMECTHas IHTPONUA. YC0BHAs SHTPOMUS.

6. MponyckHas cnocobHOCTb ANCKPETHOro KaHana.



7. B3aumHasa nHdpopmaums. CpenHas B3anMHas nHdopmauns. CobctseHHaa nHgopmaumns.
8. CuMmMeTpuyHble, cnabo cMMMeTPUYHbIE KaHasbl.

9. CBA3b 3HTPOMNMUU N NHDOPMALNN.

10. ConcTBa NpOnNyckHOM cnocobHOCTM KaHana.

11. CBOMCTBO aCMMMTOTUYECKOr0o paBHopacnpeneneHus.

12. OnpepeneHune Kofa ANCKPETHOrO KaHasa. BepoaTHOCTb ownbku. CKopocTb Kofa. EMKOCTb KaHana.
13. KoahhUMeHT 3HTPONMM CATYHalHbIX NPOLLECCOB.

14. CoBMeCcTHas TUNUYHOCTL. CBOMCTBA COBMECTHO TUMMUYHbLIX NOC/TeL0oBaTeIbHOCTEN.
15. Tunun4yHble MHOXeCTBa.

16. TeopeMa KaHaJIbHOrO KOAUPOBAHWUS.

17. DHTpONUSA MapKOBCKMX Lenewn.

18. MpakTuyeckne cxembl KOANPoBaHMA. Koa NOBTOPEHWIA.

19. SHTpoONUS cnyvyamnHbix 6ay)KAaHWI Ha B3BELLEHHOM rpade.

20. JlnHenHble 6/10KOBbIE KObI.

21. HepaBeHcTBO KpadTa.

22. Koabl XaSMMUHra.

23. CkaTuve faHHbIX. [TpuMepbl KOA0B.

24. TpornyckHas cnocobHOCTb KaHana ¢ obpaTHOM CBA3bIO.

25. OnTuManbHble KOObl ICTOYHUKOB.

26. JngdepeHumnansHas sHTponus.

27. T'paHuLbl ONTMMaJIbHbIX KOOBbIX OJMH.

28. Kogbl XahdmMaHa.

Onsi oueHMBaHMS pe3ynbTaToB 00yYeHMs Ha 3K3aMeHe UCMNoNb3yeTcs 4-6annbHas Wana: «OTANYHO»,
«XOPOLUO», «Y[10BJETBOPUTENBbHO», HEYLOBAETBOPUTENLHO.

YpoBeHb

KpuTepuun oLeHnBaHUS KOMMNeTeHLN cthopmupoBaHHocTK | LLkana oLeHoK
KOMMNeTeHL NN

MonHoe cooTBETCTBMUE OTBETA 0Oy4atoLLEerocs BCeM MOBbILLEHHbI OTnnyHo

nepeyncieHHsIM kputepusam. ObyvaloWwmnincs LeMOHCTpUpyeT YPOBEHb

BbICOKWI YPOBEHb BAaleHNs MaTepuasioM, OpUeHTUPYETCA B

npenmeTHon 06nacTu, BEPHO OTBEYAET Ha BCE AOMONHUTENbHbIE

BOMPOCHI.

OTBET Ha KOHTPOJIbHO-U3MEPUTESIbHBIN MaTepuan He ba30BbIl ypoBEHb XopoLlo

COOTBETCTBYET OAHOMY WSIN IBYM M3 NepevncieHHbIX

rnokasaTesnien, Ho oby4aroLmMncs faeT npaBusibHbie OTBEThI Ha

AOMOJIHNTEIbHbIE BOMPOCHI. ,D,OI'IyCKarOTCﬂ ownbkun npu

BOCMPOMU3BELEHUN HYaCTU TEOPETUYECKUX NOJIOXKEHNI.




OTBET Ha KOHTPOJIbHO-U3MEPUTESIbHBIN MaTepuan He
cooTBeTCTBYET I0OLIM TPEM 13 MepeynCIeHHbIX NoKasaTenen,
oby4aoWwnincs AaeT HenosHble 0TBETbI Ha AOMOJHUTENbHbIE
Bonpocbl. ChopMMUpOBaHHbIE 3HAHUS OCHOBHbIX MOHATUA,
ornpenesneHnii n TeOpeMm, n3yvyaemblx B Kypce, He BCerfa nosHoe
MX MOHUMaHMNE C 3aTPYAHEHNAMMN MPY BOCMPOU3BELEHNN.

MoporoBbin
YPOBEHb

YOB/IETBOPUTESIBHO

OTBET Ha KOHTPONbHO-U3MEPUTENbHBIA MaTepuan He
COOTBETCTBYET /1I0ObIM YETHIPEM M3 MEPEYNCIEHHBIX
nokasatenen. ObyvaoWwmnNca 4EMOHCTPUPYET OTPbIBOYHbIE
3HaHMA (MMbO nXx OTCYTCTBME) OCHOBHbIX MOHATWN, ONPeaeneHnn
1 TEOpeM, UCMOJIb3YEMBIX B KypCe.

HeynosneTBopuTesibHO




