IIpumep odopmiiennst 6aHKa 3a7aHUH

Hucruryt ¢unnan ®I'BOY BO «HNY «MBW» B 1. CMoneHcke
Hanpagienue noagroroBku 09.04.03 Ilpuknagnas uHpopMaTUKa

bank 3agaHui 0 CIeMAJIbHON YaCTH BCTYIIUTECJIBbHOI'O HCIIBITAHUA B MAaruCTparypy

3ananue Ne6 rk3aMeHAIIMOHHOTO OuJjieTa (5 0aJ110B)
Tema 1. bazvl u 6anku oannvix. Cucmemot ynpagienus 6a3amu OGHHbBIX.

3amanue 6.1
OcHOBHBIC MOHATUS 0a3 JaHHBIX: 0Oa3a JdaHHBIX, Oa3a 3HaHUM, OaHK JaHHBIX. OCHOBHEIC
TpeOOBaHMs, MpeabsiBIsieMble K OaHkaMm JMaHHbIX. KoMmmoHneHThl OaHka maHHbIX. Kimaccudukarms
0a3 JaHHBIX.

3ananue 6.2
Cucrema ynpapienus 0azamu gaHHbIX (CYBJl). OcHoBHble kommoHeHTHI CYBJI. OcHoBHBIC
¢ynkuun CYB/I. Knaccudpukanus CYB/L. IIpumepst CYB/I.

3aganue 6.3
Mogenu opranm3anuu 0a3 JaHHBIX. PensnmonHas Mopens. Mepapxudeckas mojuenb. CereBas
MojieTb. OOBEKTHO-OPUEHTUPOBAHHAS MOJIEITb.

3ananue 6.4
Pensunonnas Monenb AaHHbIX. [IOHATHS: TUI NaHHBIX, JOMEH, aTpUOyT, KOPTEXK, OTHOLICHHE,
NIEPBUYHBIN KJIH0Y, BHEIIHUM Ki1r04. DyHIaMEHTaIbHbIe CBOMCTBA OTHOLICHUM.

3ananue 6.5

PaznuuHble npeAcTaBieHus O JaHHBIX B 0a3zax JaHHbIX. KoHLeNnTyanbHas W JOrH4eckas MOJENH.
YPOBHM NpENCTaBIECHUS JAHHBIX: BHEIIHWW, KOHLENTYyaJlbHbIM, BHyTpeHHUI. OCHOBHBIE 3TaIlbl
NPOEKTUPOBAHUS 0a3 JaHHBIX.

3amanue 6.6

KonuenTtyansHOoe MoOjaenupoBaHUE JAaHHBIX. Mojenb «CyIHOCTb-CBA3bY». OCHOBHBIE IOHSATHSA:
CYLIHOCTb, aTpUOYyTHI, KJIAcC W 3K3eMIUIp cymHocTH. CBs3b M Tunsl cBszed. ER-auarpamma.
IIpumep ER-nuarpamMmsl.

3aganue 6.7

Jlornueckoe MPOEKTUPOBAHKUE PEISIITMOHHON 0a3bl JaHHBIX. MeTonuka nepexona ot ER-momenun
pPEeNSIMOHHBIM OTHOIIEHUsAM. lIpencraBiieHne B PENSIMOHHOM CXEME B3aUMHO HCKIIFOYAIOIINX
CBSI3€EH.

3amanue 6.8
Hopmanuzanusa. llens Hopmammzanuu. @DyHkiuonanbHas 3aBUCMMOCTh. llepBast u  BTOpas
HOopMasbHbIe GopMbl. CBOMCTBa HOPMAJIBHBIX (POPM.

3aganue 6.9
Hopmamuzamnus. Llens Hopmamm3arnwu. TpaH3utuBHAsS (QYHKIMOHAIBHAS 3aBHCHMOCTB. 1pPEThs
HOpMaJibHast popMa u HopMasibHas popma boiica-Komna.



3aganue 6.10
Pacnipenenennsie 6a3pl nanubix (PBJI). O0mue npunnunel u kputepuu pacnpeaeneHHoctu PBJ] o
Jeitty. OCHOBHBIE METO/BI OJAEPKKHU PACIPENEICHHBIX JaHHBIX.

[Tpumep mpaBUIBLHOTO OTBETA Ha 3aaaHue 6.10

[Tox pacrpenencHHoit 6a3zoii maHHbix (PBJl) moHmMaeTrcss HaOOp JIOTMYECKH CBS3aHHBIX
MEXTy CcO000H pa3lenseMblX TaHHbBIX, KOTOpblE (PM3WYECKH pacHpeiesieHbl MO Pa3HBIX y3J1aM
KOMIIbIOTepHOU ceTu. Pacmpenenénnas 0a3a AaHHBIX MPEANONaraeT XpaHEHUE U BBINOJIHEHHE
(GyHKUMH yripaBieHHs TaHHBIMU B HECKOJIBKHX y3J/1aX M Mepeaady JaHHBIX MEX1y 3TUMH y3JaMH B
IIPOLIECCE BBIIOJIHEHUS 3aIIPOCOB.

Paz0buenue naHHBIX B pacnpenen€HHONW 0a3ze JaHHBIX MOXET JOCTUTAaThCs MyTEM XpaHEHHUs
pa3IUYHBIX TAaOJIUIl HA pa3HbIX KOMIBIOTEPAX WIM Ja’Ke XpaHEHUs pa3HbIX YacTed U (pparMeHTOB
OJTHOM TaOJIMIIBI HA PA3HBIX KOMITBIOTEPAX.

[Ipu pacnipenenénnoi oOpaboTke padbora ¢ 0a3oi (MpeacTaBiIeHUE TaHHBIX, UX 00padoTKa 1
Ip.) BeAETCs Ha KOMIIBIOTEpE KIMEHTa, a MOJjep)kaHue 0a3bl B aKTyaJbHOM COCTOSHUM — Ha
cepsepe. I[Ipu stom Takme BJ] 0ObIUHO pacronaraTbCsi Ha HECKOJIBKUX CEpBEpax — Pa3IudHBIX
y3J1aX KOMIIBIOTEPHOU CETH, a HEKOTOPbIE JaHHbIE MOTYT AyOJIUpPOBATHCA.

Hoctyn mnosib3oBaTenieil K pacHpelesieHHbIM 0a3aM JaHHBIX M UX aJIMUHUCTPUPOBAHUE
OCYILIECTBIISIFOTCS C TOMOIIBIO CUCTEMBI yIpaBiIeHus pacnpeaenéunoit 6a3oii nanueix (CYPB/I).

Cucrema ympaBienust pacnpenenéHupiMu  0Oazamu  ganHbix  (CYPB/[)- »10 cucrtema
ynpaBieHus: 0a3aMu 1aHHBIX, PACIOJIOKEHHBIMU B HECKOJIBKUX y3J1aX HH(POPMAIIMOHHOH CeTH.

B CVYPBJl wucnonws3yercs KOMOWHAIMS IIEHTPATW30BAHHOTO M JIOKAJBLHOTO CIOCOOOB
XpaHeHus AaHHbIX. lIpo3paunocts PBJl 3akmrodaercs B TOM, Y4TO C TOYKH 3pEHHUSI KOHEUHOIO
II0JIb30BAaTEIsI OHA JI0JKHA BECTH ce0sl TOUHO TakXKe, KaK HEeHTpaIu30BaHHasL.

Jlornuecku emunas bJl pasgenserca Ha (parMeHTHI, KaXKAbI M3 KOTOPBIX XpaHUTCA Ha
OJIHOM KOMIIbIOTEPE, a BCE KOMITbIOTEPHI COEITMHEHBI TMHUSIMH CBSI3U.

Kaxnplii u3 aTux gpparmMeHToB padoraet nox ynpasiaeHueM csoeid CYB/I.

Kputepun pacnpeneneHHOCTH W CBOMCTBAa, KOTOPBIM JOJDKHA YyaoBiIeTBopATrh PBJl mo
Henry:

1. JlokasnbHasi aBTOHOMHOCTh. Y IPABJIEHUE JAHHBIMU HAa KaXJOM M3 y3JI0B pacipeieIeHHON
CUCTEMBI BBINIOJIHAETCS JIOKAJIbHO. ba3za NaHHBIX, paclojoKEHHAas Ha OJHOM M3 Y3JIOB, ABIISETCS
HEOTHEMJIEMbIM KOMIIOHEHTOM Paclpe/IeIEeHHON CHUCTEMBI;

2. OTcyTCTBHE ONIOPHI HA HEHTPaIbHBIN y3€l. B naeanpHoi crucreMe Bee y3Jbl paBHOIIPABHBI
U HE3aBUCUMBI, a paclOJOXKEHHbIe Ha HUX 0a3bl SABIAIOTCS PaBHONPABHBIMU IOCTABIIUKAMU
JTAHHBIX B 00I1lee MPOCTPAHCTBO JaHHBIX. ba3a TaHHBIX Ha Ka)KOM U3 Y3JI0B CaMOJIOCTATOYHA - OHA
BKJIIOYAET TIOJMHBIM  COOCTBEHHBIM CJIOBaph JaHHBIX M TOJHOCTHIO  3allMIlEHa  OT
HECaHKLMOHUPOBAHHOI'O JOCTYTIA;

3. HenpepriBHOE ¢yHKIIMOHHpOBaHHE. BO3MOXKHOCTH HENPEPHIBHOTO JOCTyNa K JaHHBIM
BHE 3aBUCHMOCTH OT HX PACIOJIOKEHUS M BHE 3aBHUCHUMOCTH OT OIEpalyii, BBINOJIHAEMBIX Ha
JIOKAJIbHBIX y3J1aXx;

4. IIpo3payHocTh pacnonoxenus. He3aBUCUMOCTB OT pacIoNoKeHHUs;

5. IIpo3paunas pparmenrtanus. HezaBucumocTs OT pparMeHTanuu;

6. IIpo3pauHoe TupakxupoBanue. HezaBUCUMOCTD OT peIUIMKanuu (peruiMKanus — OJHa U3
TEXHUK MacIITaOupoBaHus 0a3 JaHHBIX;

7. O6paboTka pacnpeeNeHHbIX 3apocoB. Bo3MOKHOCTD BBINOJIHEHUS onepanuii BBIOOpKU
HaJ| pacrpeesieHHoN 6a30i JaHHBIX, CPOPMYITHMPOBAHHBIX B paMKax OOBIYHOTO 3alpoca Ha SI3BIKE
SQL,;

8. O6paboTka pacmpeaeIeHHbIX TPAaH3aAKITUHT;

9. HezaBucuMoCTh OT 000PYI0BaHUS;

10. He3aBuCHMOCTB OT ONEPALIMOHHBIX CUCTEM;

11. Ilpo3pauHocts cetu. B pacmpeneneHHOl cucTeMe BO3MOXHBI JIOObIE CETEBbIC
IIPOTOKOJIBL;

12. HeszaBucumocts ot 0a3 ganubix. CYPB]] nomkna ObITh criocOOHON (PYHKIIMOHHPOBATH
noBepX pa3nuuHbIX JIoKaIbHBIX CYB/] (TpeboBanme TeTeporeHHOCTH).



OCHOBHBIE METO/IbI OJJEPKKU PACTPEIETICHHBIX JaHHBIX.

1. ®parmenranus — pazouenue bl unm TabauIbl HA HECKOJIBKO YacTe U XpaHEHHE ITUX
yacTeu Ha pa3HbIX y3nax PbB/I.

2. Peruinkanuus — co3aHUE U XpaHEHUE KONUI OJHUX U TEX K€ JAaHHBIX Ha Pa3HbIX y3i1ax
PB/.

3. PacnipenenenHble OrpaHUYeHMsI IEIOCTHOCTH — OTPaHUUEHUS, JUIsl IPOBEPKHU BHITIOJHEHUS
KOTOPBIX TpebyeTcs oOpaiieHue kK Apyromy y3iay PBJI.

4. PacmpenenieHHbIE 3ampoChl — 3TO 3alpOChl HAa YTeHHWE, oOparraronuecs 0oyiee 4yeM K
onHoMy y3iy PB/I.

5. PacnpenenenHble TpaH3aKIUU — KOMaH/Ibl HA U3MEHEHHE JaHHbIX, oOpalatonmecs: oosee
4yeM K ogHoMYy y3iy PB/I.



3apanneNe7 3xk3aMeHAIMOHHOT0 OuJeTa (5 0a//10B)
Tema 2. Jxonomuueckue acnekmeol ananu3za OU3HeC-nPoUeccos.

3aganue 7.1
Kontyp ¢unancoBoii omnepammu. Yactuunele miuartexu. Ilorpedurensckuii kpenut. Hapamenue
IPOILICHTOB B MOTPEOUTENILCKOM KpEaUTe.

3amanue 7.2
dopmyna HapanieHus. HauuciieHne nporeHToB B CMEKHBIX KaJeHIapHBIX ieproaax. [lepemeHHbIe
cTaBkd. HauucneHue npoueHToB mpu APOOHOM YHUCIIE JIET.

3ananue 7.3
Hapamenue mponenatoB m pa3 B rogy. Homunanenas craBka. DddextuBHas craBka. OOmmuii u
CMEIIAHHBII METOJT HapallleHUs .

3ananue 7.4
Orneparuy Co CJIOKHOW YUYETHOM CTaBKOW. YUeT MO CIOKHOW y4deTHOW craBke. HomuHaibpHas u
a¢dexTrBHAs ydeTHbIE cTaBKU. HapalieHue mo ciI0HOW y4eTHOM CTaBKe.

3anmanwue 7.5

Onpenenenne cpoka ccynbl. OmpeneneHue pasmepa MPOIEHTHOW cTaBku. [Ipm HapamieHuu 1o
CJIOKHOM TroAOBOM cTaBKe mpoueHToB. OmnpeneneHue pasMepa MNPOLUEHTHON CTaBKU IO
HOMHUHAJIBHOW cTaBke. OmpeneneHue pasMepa MPOIEHTHOW CTaBKH MPH JAUCKOHTUPOBAHHUH IIO
CJIO’KHBIM YUETHBIM CTaBKaM.

3amanue 7.6
Cpenaue nporeHTHbIE cTaBku. CpeJHHE TPOCTBIE MPOIECHTHBIC CTaBKH. CpeaHHe CIOXKHBIC
MIPOIIEHTHBIE CTABKU. Y CPEHEHHE CTABOK B OJJHOPOIHBIX OTEpaIUsiX.

3amanue 7.7
9KBI/IB&J’ICHTHOCTB HpOCTBIX HpOHeHTHBIX CTaBOK. 9KBI/IB&J’ICHTHOCTB HpOCTBIX " CJIIOXHBIX CTaBOK.
DKBUBAJIEHTHOCTH CJI0KHBIX CTABOK.

3ananue 7.8
®duHaHCcOBas SKBUBAJICHTHOCTh 00s13aTeITLCTB. Koncomuauposanmne (oObequHEHNE)
3anomkeHHocTH. Onpesenenue pa3Mepa KOHCOIUIUPOBAHHOTO TUIaTeXa

3amanue 7.9
AHHYI/ITCTI)I. O6I)IKHOB€HHI:IG U 1oJiararomue aHHYI/ITeTI)I. OnpeneneHI/Ie HHaTe)Keﬁ aHHYI/ITCTa %1
MPOIEHTHON CTaBKU

3ananue 7.10
WNuBectru. YucTelil npuBeneHHbIN 10X04. Cpok okynaeMocTd. OyHKIUsS pUCKA.

[Ipumep npaBuibHOrO OTBETA Ha 3axanue 7.10

WMuBecTumm — 3T0 pacxoJ0BaHUE PECYPCOB B pacyeTe Ha IMOJy4YeHHE JOXOJ0B B OyIyIleM
M0 MCTEYCHHH JOCTATOYHO JJIMTEIBHOrO Tepuoja BpeMeHHu. JItoOas MHBECTHIUS TOABEPIKEHA
PHUCKY B TOM CMBICIIE, UTO HAJEX/1a Ha TIOJyYEHHE J0X0/1a MOXKET U HE olpaBnarbes. Paznuyaior 2
BHJIa MHBECTHIINI: (PMHAHCOBBIC U peanbHbIC. [IepBhIe IPEACTABISIIOT COOON BIIOKEHUS KalMTalla B
JONTOCPOYHbIE (DMHAHCOBBIC aKTUBHI (AKIMH, OOMUTAINK); BTOPhIE — B PAa3BUTUE MATEPUATBHO-
TEXHUYECKOHN 0a3bl MPEANPUATHI IPOU3BOJICTBEHHON M HETIPOU3BOICTBEHHON C(ephl.

UYucteiii npuBenenusii goxon  (YIIJ]) — Tekymias CTOMMOCTh JEHEXKHBIX IOTOKOB 32
BBIYETOM TEKYIIEH CTOMMOCTU JICHEKHBIX OTTOKOB. PacdeT maHHOW BEIMYMHBI MpEIycMaTpUBACT



JUCKOHTHPOBAHHUE JACHEKHBIX IOTOKOB, T. €. BCE JOXOABl M 3aTPaTbl NPHUBOIATCS K OIHOMY
MoMmeHTy BpeMeHu. YIIJ[ — »3To 0000LIEHHBI KOHEYHbI pe3ynbTaT WHBECTUIIMOHHON
NEeSITeIbHOCTH B a0COIFOTHOM U3MEPEHUH.

ITpu pazoBoii uuBectuuu YI1J[ paccunteiBaeTcs TakuM 00pa3zom:

rae Rk — rogoBoii moxoxa B k-M romy; n — 4uciio JeT, B TEYCHHE KOTOPBIX MOCTYIAIOT HOXOMAbI; 1 —
MPOIEHT TUCKOHTUPOBAHUS; | — BellMUnMHA HaYaIbHBIX HHBECTUIUH.

Eciu mpoekr mpenamonaraer HE  pa3oByI0  HMHBECTHIIMIO, a  IOCIEIOBaTEIbHBIE
WHBECTUPOBAHUS (PMHAHCOBBIX PECYPCOB TEUCHHE M JIET, TO (OpMyJia OyIeT TaKOM:

rae [j — uaBecTUINU B j-M TOJTy.

UII/] oueHMBaeT, Ha CKOJBKO IMPUBEAECHHBIA JOXOJ IMEPEKPHIBACT NPHUBEICHHBIE 3aTPAThl.
Ecimu D <0, To mpoekT He uMeeT mpUObLIH.

Cpok OKYyNaeMOCTH — MHUHUMAJIbHOE IIeJI0O€ YHCIO JIET, HEOOXOAMMBIX JJIsi BO3MEUICHHUS
CTapTOBBIX MHBeCTHLIMNA. HaiiTh ero MoxxHO U3 GOpMyIIbI:

- Rk U Ii
l<Z=1(l+i)k _§(1+i)j 20_

Ecnu oxunaemsiii UI1/] y10BIETBOPSIET YCIOBUIO

D._.
rae — Mn— MUHUMaJbHas JOIyCTUMas BEJIMUMHA JI0X0/1a, TO MIPOEKT MOKET ObITh MIPUHSAT.
ITockonbky mpu pacuere UII/] Bceraa CTanKMBArOTCS ¢ HEOIIPEAEICHHOCTHIO, HAIIPUMED, NTPU
HAXOXKJCHUU CTAaBKU JIMCKOHTHPOBAHUS 1 M BEJIMYMHBI OXXKHUIAEMOTo J1oxona R, To mis oueHku

BO3MOXXHOCTH TOT'0, YTO JEHCTBUTENBHBIM JOXOJ OKaXETCSl HUKE KPUTHUYECKOIO Dmin, BBOJST
¢ynxuto pucka Fr.
Ecnu u3BeCTHBI BEpOSATHOCTHBIE XapakTepucTuku D, To ¢yHkimio pucka Fr moxxHO

ONpeaAC/IMTh KaK BEPOATHOCTH TOI'0, YTO JOXO/ D okaxxercsa MeHbIIIE Dmi” .
Fr(D) = P(D < Dmin)= F(D)

rne F(D) — ¢yHkumsa pacnpeneneHuss BEpOATHOCTeH ciydaifHoi Benmumuumubel D. DOrta ¢(yHKImA
ABIIIETCS MHTErpaJioM OT (yHKUMHU IUIOTHOCTH f(X) pacmpeneneHus BEpOSITHOCTEH cirydailHOM
BEJIMYMHBI:

. Lo 0;D
Jlnst paBHOMEpPHO pacHpeeIeHHOM cilyyaifHOM BETMYMHBI Ha HHTEpBaJIe [ ’ max]

d(x):Di

max
1



D .
re " — MaKCUMaJbHO BO3MOJKHBIM JA0X0J. DTa (QYHKIMs yKa3bIBaeT Ha PaBHYIO BEPOATHOCTD

NOJy4YeHus: JTI000ro 1oxoaa M3 3TOr0 MHTEpBaja. B maHHOM ciyyae BbIpaXeHHE i (YHKIIMU
pucka OyIeT BHITJISACTh CIEIYIONUM 00pa3oM:

Dmin Dmin
Fr (Dmin ) = _[ Didx = L I dx = Dmin
0 0

D

max

D

max max
[Ipu stom puck Bo3pactaer auHetHO OT 0 (IpU OXUAAHUM MHHUMAJIHHO BO3MOXHOTO
noxoza) 1o 1 (mpu ougaHUU MaKCHMaJIBbHO BO3MOKHOTO JIOXO/Q).



3aganue Ne8 sx3amenanuonnoro ouiera (10 6anioB)
Tema 3. Hnghopmayuonnas 6e3onacnocme.

3aganue 8.1

Bunpl, ncTouHuKM U KIaccupuKanus yrpo3 HHQOpMalMOHHON 0€30MacHOCTH. AKTyalbHbIN OaHK
JAHHBIX YIpo3 MH(OpMaIMOHHON 06e30nacHOCTH (corjaacHo cBeeHusIM DenepanabHOil ciayx Obl 1Mo
TEXHUYECKOMY U IKCIIOPTHOMY KOHTpoJito Poccun).

3ananue 8.2
ITpaBoBBIe HOpMBI HH(OPMALIMOHHOM Oe3onacHocTH. HopMaTuBHast 1 3akoHOAaTeNbHas 0aza
Poccuiickoit @enepannu, obecnieunBaromas (yHKIMOHUPOBAHUE CUCTEM 3aLIUTHI HH(OPMAIIHH.

3ananue 8.3

OpranuzalnoOHHO-aIMUHUCTPATUBHbBIE METOIbI 00ecrieueHns HH(HOPMALIMOHHON OE3011aCHOCTH.
JlocToMHCTBA ¥ HEAOCTATKU OPraHU3ALMOHHO-aJMUHUCTPATUBHBIX METOOB 3aILUTHI
uHbOopMaLuu.

3aganue 8.4
AnmnapaTHO-IporpaMMHbIE METOABI 3amuThl nHpopmammu. [Ipumepsl U KpaTkas XapakTepUCTUKA
anmapaTHO-IIPOrPAMMHEIX CPeICTB oOeciedeHuss HH()OPMAIIMOHHONW OE30ITaCHOCTH.

3aganue 8.5
Kpunrorpaduueckue MeTo bl 3amuThl HHGOopManuu. CHMMETPHYHBIC U ACCUMETPUIHBIC
KpI/IHTOCI/ICTeMBI.

3ananue 8.6
OnektponHas nudposas noanuck (SLIT). Agmunuctpuposanue DIIT.

3amanue 8.7

WNnentudukanus, ayTeHTU(UKAUS W aBTOPU3AIMs MOJb30BaTENed aBTOMATU3MPOBAHHBIX
nH(GOpPMalMOHHBIX cucTeM. Bo3moxHbIe 1 Hanbosee 3QpPeKTUBHbIE Ha TEKYIIUH MOMEHT CIIOCOOBI
peanu3any UACHTUPHUKAIMY U ayTeHTU(UKAILIUH [T0JIb30BaTEIeH.

3amanue 8.8
Opranuzanys U BeJieHHE padoT Mo 00CeCTIeUeHUI0 OE30MaCHOCTH MEPCOHAIBHBIX JAHHBIX MMPU UX
00paboTKe B HH(POPMAITMOHHBIX CUCTEMAaX MEPCOHAIBHBIX JTaHHBIX.

3amanue 8.9
Monenu moauTHK MHPOPMAIMOHHON 0€30MmacHOCTH. XapaKTepHbIe 0COOCHHOCTH JUCKPEITMOHHON
(n30upaTenbHON) M MaHAATHOU (TTOJTHOMOYHOM) TTOJIUTHK O€30TIaCHOCTH.

3ananue 8.10
[Monmutuka wuHpOopManmonHoi Oe3omacHocTH. OcHOBHBIE TpeboBanus crangapra ['OCT P
NCO/MDBK 17799-2005, wucnonb3yemMoro Mnpu pa3paboTKe TMOJUTHKU HH(DOpPMAIIMOHHON
0€30MacCHOCTH.

ITpumep npaBuibHOrO OTBeTa Ha 3ananue 8.10.

[Tonutruka unpopmarmonHoit 6ezonacuoctu (IINMB) — 310 COBOKYNMHOCTH MpaBuil, MPOLEAYP,
MPAKTHYECKUX METOJOB U PYKOBOMSILIUX MPUHIMIOB B 00JacTH MH(OPMAIIMOHHON 0€30MacHOCTH
(1B), ncnonp3yeMbIX OpraHu3alen B CBOEH 1eATEIbHOCTH.

Lenbto pazpadorku [INb opranuzanuu siBisieTcs co3laHUE €AMHOW CHUCTEMBI B3TIIA0B U
MOHUMAaHUS LIeJIeH, 3a71a4 ¥ MpUHIUIOB obecnieueHus 1b.



IINb Hepa3pplBHO CBA3aHa C pa3BUTHEM IPEANPUATHS, €0  CTPATETHYECKUM
IUTAHUPOBAHHUEM, OHA ONPEEIIsIeT 00IIKe NPUHIUIBI U NOopsiAok obecnieuenus: b B oprannzanuu.
[IUb TecHo mHTErpupyercst B paboTy MpeInpusATHs Ha BCEM JTale €ro cyliecTBoBaHus. Bce
pelieHys, IpUHUMaeMble Ha PEINPUITHH, JODKHBI YUUTHIBATh €€ TpeOOBaHNUS.

OcHoBHbIe HanpaBiieHus pazpadotku [T1b:

- OIpEJIEIEHNE TOT0, KaKHe JaHHbIE U HACKOJIBKO CEPbE3HO HEOOXOAMMO 3aIUIIAT;

- OTpe/ieJIeHNe TOT0, KTO U KaKoH yIiepO MOXET HaHECTH OpraHu3aluu;

- BBIYKCIIEHUE PUCKOB U OIPE/IEJICHUE CXEMbl YMEHbBILIEHUS UX 0 IPUEMIIEMOU BETUUHUHBI.

OcHoBHble 3Tansbl papadbotku [1Nb:

- HCCJIeI0BaHUE TEKYILIEro cocTosIHUS MH(popMaroHHoi cpenbl u Ub opranuzanuu;

- aHaJIM3 NOJYUYEHHBIX CBEICHUH II0 pe3yJIbTaTaM MCCIIEN0BaHuUs;

- ¢popMupoBanue miaHa padot mo paszpadortke [11b;

- paspabotka [11b opranuzauuu.

CornacHo oredectBeHHoMy ctanmapry ['OCT P MCO/MDK 17799-2005, IIUb nomkHa
YCTaHABJIMBAaTh OTBETCTBEHHOCTb PYKOBOJCTBA, a TAaKKE MH3JIaraTh IIOJAXOJ OpraHU3aluu K
yIOpaBIEeHUI0 HHQOPMAIMOHHON 0e30macHOCThI0. B coOTBETCTBUM C yKa3aHHBIM CTaHIApTOM,
HeoOxoumo, utoOsl [TUb npeanpusaTus kak MUHUMYM BKJIIOYana:

- ompeneneHue WHGOpPMAIMOHHOM Oe30macHOCTH, €€ OOmmMX mened u cepsl IeHCTBUS, a
TaKXe pacKpbITHE 3HAYMMOCTH 0€30MaCHOCTH KaK HHCTPYMEHTa, 00€CIIeUHBAIOLIET0 BO3MOXKHOCTh
COBMECTHOTI'O UCIOJIb30BaHUSI HHPOpMALUH;

- U3JIO’)KEHHE Leeld M MPUHIMIIOB MH(POPMALMOHHONW 0e30MmacHOCTH, cHOpMyITUPOBAHHBIX
PYKOBOJCTBOM;

- KpaTKoe M3JI0’)KeHHe Hambosiee CYIIECTBEHHBIX JJISI OPraHU3alMK MOJUTHK OE€30MacHOCTH,
IOPUHLIMIIOB, NpPaBUJI U TpeOOBaHWM, HalpUMep, TaKUX Kak: COOTBETCTBHUE 3aKOHOAATEIbHBIM
TpeOOBaHUSAM U JOTOBOPHBIM 00s3aTeIbCTBaM; TPEOOBAHUS B OTHOIIEHHUH OOyuYEHHs BOIpPOCAM
0€30MacHOCTH; MpelOTBpalleHUe MOsBICHUSI U oOHapyxeHue BpergoHocHoro I10; ympaBienue
HENPEPbIBHOCTHIO OM3HECA; OTBETCTBEHHOCTD 32 HAPYLICHUS MOJUTUKU O€30MIaCHOCTH;

- ompejeneHne oOUMX M KOHKPETHBIX 00sI3aHHOCTEH COTPYJIHUKOB B paMKaxX yMNpaBICHHS
UH(POPMALIMOHHOM 0€30MacHOCThIO, BKIIIOYas HH(GOPMHUpPOBaHHE OO0 WHIUACHTaX HapyLICHUs
nH(}OpMAITMOHHOW 0€30MMaCHOCTH;

- CCBUIKM Ha JIOKYMEHTBHI, JomnonHstomue nonutuky Wb, nampumep, Oonee aeranbHble
MOJIUTUKA M TPOLEAYpPHhl Jii KOHKPETHBIX HWH(OPMALMOHHBIX CHCTEM, a TaKXke I[paBuiia
0€30M1aCHOCTH, KOTOPBIM JJOJDKHBI CJI€/I0BATh MOJIb30BATEIH.

[TNB xommanuu J0KHA OBITH YTBEPK/IEHA PYKOBOJCTBOM, U3/IaHa M JOBEJICHA 10 CBEACHUS
BCEX COTPYAHUKOB B IOCTYITHOM U MOHATHOU (opMme.

st roro utoOs! ITWB s¢gdextuBHO paboTana He06X01MMO, YTOOBI OHa ObLiIa:

- HENIPOTUBOPEUYUBON — Pa3HbIE JOKYMEHTBI HE JOJDKHBI I10 Pa3HOMY ONMCHIBATh MOJAXOABI K
OJIHOMY U TOMY K€ Iporeccy o0paboTku nHpopMaIuy;

- He 3ampemiajga HeoOXoauMble JeMCTBUS (B TaKOM Cllydyae HEM30€KHbIE MacCOBbIE
HapyuieHus npuseayT kK auckpenutanuu [IUb cpeau nmonb3opareneii);

- He HaJiarajia HeBBIIIOJHUMBIX 0053aHHOCTEH U TpeOOBaHUA.

B opranuzamnuu n1omkHO OBITH Ha3HAYEHO JUI0, OTBeTcTBeHHOE 3a [IUbB, oTBeuaromee 3a eé
3¢ (EKTUBHYIO PEeaTH3alMI0 U PEryJIIpHBIN IepecMoTp.


https://arinteg.ru/articles/upravlenie-informatsionnoy-bezopasnostyu-26728.html

3aganue Ne9 sx3amenanuoHHoro ouiera (20 6asioB)
Tema 4. Cucmembl, 0OCHO6AHHbIE HA 3HAHUAX. DIEMEHNbL HEUEMKOU JI02UKU.

3aganue 9.1
Hanneie. 3nanus. Knaccudukanus 3Haanid. MeTop! n3BJIeueHus 3HaHUH. MoJienu npeacTaBieHus
3HAHUM.

3amanue 9.2
Mammwna BeiBoja. [{ukin paboTel mHTEpHpeTaTopa. CTpaTeruu ypaBiIeHHUS BBIBOIOM.

3ananue 9.3
Onpenenenne sxcneptHOr cucteMbl (9C), 00001IeHHAs CTPYKTYpa, 00IaCTH MPUMEHECHHS.
Knaccudukanus cuctemM, OCHOBAaHHBIX HA 3HAHUSX.

3ananue 9.4
Oranbl npoekTupoBanus IC. DakThl, CBUIECTEILCTBYIOMINE O 1IesiecooOpa3zHocTu pazpadorku IC.
Xapaxkrepuctuku noaxoaaumx s DC 3amad.

3ananue 9.5

Heuerkue muoxectBa. @yHKIUS cOBMeCTUMOCTH. Oniepaliuy HaJ HEYETKUMU MHOXKECTBAMH U UX
reoMerpuueckas narepnperanus. [lonsaTie o TpeyronbHbIX HOpMax. MeTo bl IOCTPOEHUS
GyHKIUI NpUHAATIEKHOCTH.

3aganue 9.6
Heuderkue otHomeHus. CBepTKa IBYX HEYCTKUX OTHOIICHHA. HeueTkas MMILTHKALIHS.

3amanue 9.7
HeueTkue BBIBOBI. DTambl JOTHUECKOTO BBIBOIA. ANTOPUTMBI HEUETKUX BBIBOJOB Mamdani,
Tsukamoto 1 ux reomeTpruyeckas HHTEpIIpPETaLUs.

3amanue 9.8
Heuetkue BBIBOJIBI. DTambl IOTHYECKOTO BBIBOJA. AITOPUTMBI HEUETKUX BBIBOAOB Sugeno, Larsen
n ux F€OMeTqueCKa$[ I/IHTepHpeTaHI/IH.

3aganue 9.9
MeTo 16l TPUBEICHUS K YeTKOCTH. [Tpumep.

3amanue 9.10
Heuetkas u nuHrBUCTHYECKas iepeMeHHble. HeueTkue uncia. [enecoobpazHocTh MIpUMEHEHHS
CHUCTEM HEYETKOM JTOruku. HeaocTaTku cucTeM HEYETKOM JTOTUKH.

IIpumep npaBmiibHOrO O0TBETa HA 3aaanue 9.10

Heuderkas nepeMeHHasi XapaKTepU3yeTcsi TPOUKOIL:

<o, X,A>, rae o- HaMMEHOBaHUE MEPEMEHHOM, X - yHUBEpCaJIbHOE MHOKECTBO ( 001acThb
oIpesieNieHus o), A - HeUeTKOe MHOXKECTBO Ha X, ONMHCHIBAIOIINE OrpaHuueHus (U (X) - 3HaYeHUs
HEYETKON NEPEMEHHOM o).

JIMHrBUCTHYECKON NIEPEMEHHOM Ha3bIBaeTCst HA0OP (KOPTEXK)

<B,T,X,G,M>, rae P - HAUMEHOBAaHHE JTUHTBUCTHYECKOM TIepeMeHHo#; T - TepM-MHOXECTBO
3HaYeHUH JIMHIBHCTUYECKON IEepeMEHHOW, NpeicTaBisiomee coO00i HauMMEHOBAHHE HEUETKUX
NEPEMEHHBIX, 00JacThIO OINpPENETICHUSI KOTOPHIX SIBIsSIETCd MHOXeCTBO X; ( - CHHTaKcHueckas
npolierypa, Mo3BOJISIoNIast ONepUpoOBaTh deMeHTaMu T, B 4aCTHOCTH F€HEPUPOBATH HOBBIC TEPMbI
(3HaueHHs), TOJTydasi PACIIMPEHHBIE TEPMBI- MHOKECTBA JIMHTBHCTHYECKOW mepeMeHor; M -



CEMaHTHUYeCKass  MpoueAypa, MO3BOJSIIONIAsS — NpEeBpalllaTh  KaXJI0€  HOBOE  3HAUYCHHE
JUHTBUCTUYECKON TTepEMEHHOM, 00pa3oBaHHOE Tpolienypoid G B HEUETKYIO MEPEMEHHYIO0, TO €CTh
c(hopMUPOBATh COOTBETCTBYIOIIEE HEYETKOE MHOKECTBO.

[Tpumep. Ilycth sKcmepT omnpenensieT TOJIMIMHY BBITYCKAEMOTO U3JEIUS C TMOMOIIBIO
MOHATUN ‘‘Manas TONIIMHA”,”’CpelHss TONIIMHA,”00Jbllas TONIIMHA , TPU YeM MHUHUMAalbHAS
tommuHa=10 MM, a MakcuMaspHas ToimuHa = 80 MM. DopManu3aiys TaKOro OIMHCAHUS MOXKET
OBITH IPOBEJICHA, C TIOMOIIIBIO TUHTBUCTHYECKOM nepemenHon <B,T,X,G,M> |

r7e 3- ToMIHA U3IeTHs;

T- { manas TonumHa, cpeanss, 6onpias |

X=[10 mm, 80 MM]

G- mpouenypa o0pa3oBaHUSI HOBBIX TEPMOB C MOMOIIBIO CBSI30K M WM U MOAU(PUKATOPOB
TUNoB (“o4eHp”, He”, ’cierka’ u Tak Jajee)

M — npouenypa 3aganus Ha X=[10,80] neuetkux noamuoxectB Al- “manas tonmuua”’, A2-
“cpenHsis TonumHa”, A3- “Oobllas TONMHA, a TAK)XKe HEYETKUX MHOXKecTB 11 TepMoB u3 G(T)

B COOTBETCTBUHU C IIpaBUIIAMU TpaHcasauuu cBsa3ok « My, «JIN», «OUEHDb» u ap.

CucTeMBbl ¢ HEYETKOMN JIOTHKOM 11e71eco00pa3HO MPUMEHSTH B CIEAYIOMINX CIydasK:

- AJId CJIOKHBIX IMPONIECCOB, KOr/Ja HET HpOCTOfI MaTeMaTHYECKOU MOICIH,

- €CJIM AKCIIePTHBIE 3HAHUS 00 0OBEKTE WU O MPOIlEcCCe MOXKHO CPOPMYITUPOBATH TOJIBKO B
JUHTBUCTHYECKOHN (opMme;

- TpeOyeMbIii pe3yabTaT MOXKET ObITh MOMyYeH KaKUM-THO0 APYTUM  CTaHAAPTHBIM MyTEM;

- Korma Uit OoOBEKTa WIIM TIpoIlecca YK€ HaileHa ajJieKBaTHas M JIETKO HCCiexyeMast
MaTeMaTH4eCKast MOJIEIb.

OCHOBHBIMH HEIOCTAaTKaMH CUCTEM C HEUETKOM JIOTUKOH SIBJISETCS TO, YTO:

- HCXOJHBIH HAOOp MOCTYJIMPOBAHHBIX HEYETKUX HPaBHI (OPMYJIHUPYETCS SKCHEPTOM -
YeJIOBEKOM U MOKET OBITh HETIOJHBIM U/HJIU IPOTUBOPEUNBBIM;

- BUJA U MapameTpbl (YHKIUH MNPUHAJIEKHOCTH, OMUCHIBAIOUINE BXOJHBIE U BBIXOJHbBIE
nepeMeHHbIe, BEIOUPAIOTCS CYObEKTUBHO U MOTYT HE BIIOJHE OTpaXKaTh JEHCTBUTENLHOCTb.



3aganue NelO sx3amenauuonHoro ousiera (20 6a1710B)

Tema 5. Texnonozuu ucCKyccmeeHHbIX HEUPOHHBIX cemell 6 UHMENIeKMYalbHOM aHAIu3e
OaHHDbIX.

3ananue 10.1
[TonsiTue uckyccrennoit Heriponnoii cetu (MHC). 3apaun, pemaemsie ¢ momonisio MHC.
CrtpykTypa OMOJOTHYECKOTO U UCKYCCTBEHHOI'O HEHpPOHA.

3aganue 10.2
Knaccudukanuu HepOHHBIX ceTel MO TOMOJIOTHH, [0 MPUHIUITY CTPYKTYpPbl HEMPOHOB, TIO BULY
CHUTHAJIOB, ITO CI/IHXpOHHOCTI/I COCTOSHUA U peKOMeHﬂyeMble O6J'IaCTI/I nux HpI/IMCHeHI/ISI.

3ananue 10.3
ApXHTEKTYypa 1 peKOMEHyeMble 001acTH IPUMEHEHHS MOHOTOHHBIX CETeH, ceTeil 6e3 0OpaTHBIX
CBsI3€H, ceTeil ¢ 00paTHBIMU CBSI3sMU, ceTel Xonduina

3aganue 10.4
Bunet gynkumii akruauuu. [Ipumepsl nocranoBku 3anay a1 MHC. Otanst noctpoenus MHC.
[punuunst Bei6opa MHC.

3ananue 10.5
[Tepcentponbl. Haznauenue, 060011eHHas cxeMa, BUbl IEPCENTPOHOB, IPUHIUIBI PAOOTHI.
OcHoBHbIE TEOPEMBI O IIEPCENTPOHAX. [J0CTOMHCTBA U HEAOCTATKU NIEPCENITOHHBIX CUCTEM.

3amanue 10.6
DBOJIIOIIMOHHBIE ANTOPUTMBL. [ eHeTHnueckue onepatopsl. Msirkue Beraucienus. [lonstTiue areHTHo-
OPHUEHTHPOBAHHOTO MOAXO0/a B UCKYCCTBEHHBIN WHTEJUICKT.

3amanue 10.7
Ornpezenenne U MpuMepbl TPEYTOIbHOW HOPMBI U TPEYTOJIBHONW KOHOPMBI.

3ananue 10.8
['u6punusie MHC: onpenenenue, cTpykTypa (paccMOTpeTh Ha IpuMepe cucTemsl. Mimeromeii 6a3y
3HaHUH U3 JBYX MpaBUII).

3amanue 10.9
Mertoasl peanu3ali KOMIbIOTEPHOTO 3peHusi. CBEepTOUYHBIE NCKYCCTBEHHbIE HEUPOHHBIEC CETHU:
ompeneneHue, CTpyKTypa, 001acTi MPUMEHEHHS.

3amanue 10.10
TpeboBanus k obydatomieil BbiOopke. Matemarudeckast mocraHoBka rnporecca ooyuenus HC.
Bunpr anropurmoB o0yuenus HC.

ITpumep npaBusbHOro oTBeTa Ha 3aaanue 10.10

TpeboBanus k oOyyaromieil BEIOOpKeE:

1. KommdecTBo 00yUaronmx NpUMeEpPOB JODKHO COCTABIIATH AECATKH, a JTyYIle COTHU IITYK.

2. BeiObopka He J0oDKHA OBITH COCTaBJICHA TPEAB3SATO, B HEHM JOJDKHBI MPUCYTCTBOBATh BCE
BO3MOXKHBIE BApUAHTHI Pa3BUTHA (TaK, CeTh, KOTOPOW B Tporecce OOy4YeHHUs HE NPEAbsBISIIN
CUTYyaIlMH KPU3UCA, HUKOT/Ia 3TU CUTYalluX HE PAclio3HAeT).

MareMatuueckasi TOCTaHOBKa Mpoliecca 00ydeHUs HEHPOHHOMU CETH.



ITycts, B mponecce (pyHKIMOHUPOBaHUS HEHPOHHAs ceTh (POpMUpPYET BBIXOAHOM curHain O
(OTBET), B COOTBETCTBUM C BXOIHBIM CHTHAJIOM X, peaym3ys Hekortopyro ¢yskmuio G(X):
0=G(X).

Eciu apxutekTypa cetu 3amaHa, To BuJ (QyHkuuu G omnpeaensercs 3HAUYCHUSMU
CHUHAINITUYECKUX BECOB U CMEILIEHHUH B CETH.

[TpennonoxuM, pemeHneM HEKOTOpoit 3amaun sBisiercst pyHkuus Y=F(X) 3amanHas mapamu
BXOJIHBIX M BBIXOJHBIX BeKTOpoB maHHbIX: (X1, Y1), (X2, Y2), ...(XN, YN), ans KOTOpbIX
Yk=F(Xk) mpu k=1....N.

OOyuenust cocrout B noucke (cunrese) pynkuuu G O6mu3koit k F B cMbicie HekoTopoi
¢yuxun ommbku E. Ecnu BbiOpaHo mMHOecTBO oOywaromux npumepoB (Xk, Yk), k=1....N, u
cnoco0 BeruMciaeHus ¢GyHkuu omuobku E, To o0ydeHue ceTu mpeBpamaercs B 3a4ady
MHOTOMEPHOM ONTHMHU3ALMH, UMEIOIIYI0 OYeHb OOJbIIyI0 pa3MepHOCTb. [lockonbky ¢yHkuus E
MOYKET UMETh IIPOU3BOJIbHBIN BU, TO 00yueHHe HEHPOHHOH ceTH ¢ MaTeMaTUUECKOM TOUKU 3peHHUs
IpeJICTaBIsIeT cOO0H B 00IIEM CIyyae MHOTOAKCTPEMAJIbHYIO HEBBITYKIIYIO 3a/1a4y ONTHUMU3AIIIH.

Bunst anropurmos o0yuenust HC.

JlaHHbBIE aJITOPUTMBI Yallle BCETo JENAT Ha JBe OOJblINE IPYIIbl — 00yYeHHE C YUUTENIEM U
oOyueHue 6e3 yuutess. B pamkax 3THX rpyInn peaau3yroTcs:

- QUrOpUTMbI JIOKAJBHOM ONTHUMHU3alMedl C BBIUMCICHMEM YacCTHBIX MPOU3BOAHBIX 1-TO
nopsiika (Ipajiu€HTHBI aJrOpPUTM «METOJ CKOpPEHIIero CIyCKa», METOJbl C OJHOMEPHOW u
JBYMEpHON onTuMM3alMed 1ieieBoi  (QyHKIMH B HAmpaBJIEHUW AHTUTPAJUEHTA, METOA
COIPSKEHHBIX IPAJMEHTOB);

- QJITOPUTMBI JIOKAJIBHON ONTHUMU3ALMU C BHIYMCIEHUEM MPOU3BOJAHBIX 1-ro U 2-ro mopsaka
(Meton HproToHa, KBa3MHBIOTOHOBCKUE METO/Ibl, MeToA JIeBenOepra-Mapksapara u 1p.);

- CTOXaCTUYHbIE AJTOPUTMBI ONTUMU3ALUU (MIOMCK B CIy4allHOM HampaBiICHUH, UMUTAIHS
orxura, mero Monre Kapio);

- QJIrOPUTMBbI II0OANBHOM onTUMHU3aLMK (MeToJ Mepedopa 3HAUEHUS IMEPEMEHHBIX, OT
KOTOPBIX 3aBUCHT LiesieBast pyHkuus E);

- TEHETUYEeCKHE aJIrOpPUTMbl — OCHOBAaHbl Ha MOJEIUPOBAHUU PA3BUTHA OHUOJIOTMYECKUX
MOITYJIALIUMN.



