HPAKTUYHO-CEMIHAPCBKI 3AHATTA

Po3zain 1. Indopmanisi Ak Mipa HeBU3HAYEHOCTI | HEOJHOPIAHOCTI
CyCHiJIbHO — reorpaiynux 00’ €kTiB

IpakTnuHo-ceMiHapchke 3aHaTTs Ne 1.

Pexomenoauii 00 niozomoeéku ma nposedenna 3anamms. 3a MaTepiaiaMu
Jlexyii I cTy/IeHTH IOBUHHI 32 BapiaHTaMH:

- TIATOTYBaTH CXeMY B3a€MO3B’S3KiB iH(OpMaIliitHoi reorpadii 3 IHITUMH
GyHIaMEHTAIbBHUMH Ta CHCIIATbHUMH Taly3sIMH 3HAaHb Ta KOPOTKO
MPOaHaTI3yBaTH B YOMY CaMe MPOSIBISIOTHCS T1 UM 1HIII 3B’ SA3KU;

- MATOTYBaTH cXeMy, sika 6 BU3Hadasia Micie iHpopMmarliitnoi reorpadii B
CUCTEMI IPUPOAHUYUX HAYK;

- CKJIacTU TaOJMIlo, ska O JEMOHCTpYyBaJla CXOXICTh Ta PO301KHOCTI
BU3HAYCHHS TEPMIHY «iH(OpMaIlis» y pI3HUX HAyKax Ta 3 MO3UIIIT PI3HUX
HAyKOBIIiB, 3 OIVISAY Ha iX MPEIMETHO-00 €KTHY 00J1aCTh JTOCTIIKEHHS,
[TinroryBaTy JOMOBII 32 KOHTPOJBHUMU 3alIUTaHHIMU 10 Jlexyii 1.

Ilumanus 0o 0620680peHHsL:

1.Po3kpuTH iCTOpIO TOCHIIKEHHS 1HPOPMALIMHUX MPOLECIB Y TPUPOIL
Ta CyCIUIbCTBI.

2.00rpyHTyBaTH BU3HAUEHHS MOHATTS «1H(OpMaliiiHa reorpadis».

3. BuzHauuTu Ta 00IpyHTYBaTH 00’ €KT Ta IpeaAMET 1HPOpMaLIiHOT
reorpadii.

4. OxapakTepusyBaTu 3B’ 530K 1HPOpMaIIiifHOiI reorpadii 3 IHIIUMU
HayKaMHU.

5. Buznauutu micne iHdopmariiitnoi reorpadii B cUCTEM1 TPUPOTHUYUNX
HayK.

5. BuznaueHHst mOHATTS «iHPOpPMAIlisH K CYKYITHOCTI JJaHHUX TTPO
MEBHUM CETMEHT J1HCHOCTI.

6. OxapakTepu3yBaTy OCHOBHI BIJIMIHHOCTI MK 1H(OpMAIIAHOIO
reorpadiero Ta iIHPOPMATUKOIO.

7. Indopmariis sk Mipa HEOAHOPITHOCTI1, PI3HOMAHITHOCTI,
OpraHi30BaHOCTI, CTPYKTYPOBAHOCTI CUCTEM, MTOKA3HUK €BOJIFOIIIT
CUCTEM.

Kpumepii oyiniosanns (maxcumym — 2 6anu):
- OIATOTOBKA JOMAIIIHBOIO 3aBHaHHI — [ O6ai;
- MIArOTOBKA JIOTMOBII 32 HAJJAHUM TIEPETIKOM 3aMUTaHb, y4acTh y
nuckycii — 1 6an.



IIpakTH4HO-ceMiHApcbKe 3aHATTS Ne 2.

Pekomenoauyii 0o niocomoseku ma npoeedeHHsa 3anammsa. BuxoHaTn
MPOCTOPOBUM aHajI3 TEPUTOPIAILHOI OpraHizaiii COIlaJbHUX, TOCHOJAPYUX 1
MPUPOIHUX CUCTEM 3a MPOEKTHOIO POOOTOIO MaricTpa 3riJHo IJIaHY:

1.

2.

3.

4.

B3aemopo3ranryBanHs  (B3a€MOpPO3MIIIEHHs]) OO €KTIB Yy IPOCTOPI
3€MHOI ITOBEPXHI.

HasiBHICTH TIPOCTOPOBUX 3B’S3KIB MK PO3TAllIOBAHUMHM Ha 3€MHIN
MOBEPXHI 00’ €KTaMHU.

IcHyBaHHST TEpUTOpPIAIBHUX CYCIUIBHUX YTBOpPeHb ((popmMyBaHb,
MO€THAHb, CUCTEM, CTPYKTYD).

OyHKI10HYBaHHS TEPUTOPIAIBHUX CYCHUIBHUX YTBOPEHD y Yaci.

[ligroTyBatu AOMOBII 32 KOHTPOJIBHUMU 3aMIUTAaHHIMU 110 Jlexyii 2.

Ilumanus 00 0620680peHHsL:

1. BusnaueHHss Ta poyib (PYHIAMEHTAIBHUX TMOHATH CYCHIIBHOI
reorpadii.

2. BumipHicTh reorpadiqHOro npocTopy y NpocTOpoOBOMY aHai31.

3. Oco0IMBOCTI TEPUTOPIATBHOI OpTaHi3allli ColiabHUX, TOCIOAAPYUX 1
MPUPOTHUX CUCTEM.

4. baratoBuMipHuii  o3HakoBUM  ((pa3oBuil) MPOCTIp  CYCHIIBHO-
reorpap1yHOro Mpowuecy.

5. OOrpyHTYBaTH B3a€EMO3B’SI3KM Yy CXEMI CEMAaHTHYHOI 1JAeHTH(IKaIlii
reorpadiqyHOro mMpocTopy.

6. Koopaunatu ¢azoBoro mpocropy, ix 3HaueHHs B iHQOpMaIiitHOMy
aHaizi.

Kpumepii oyiniosanns (maxcumym — 2 6anu):
- OIATOTOBKA JOMAIIHBOIO 3aBIaHHs — [ O6ai;
- MMATOTOBKA JIOIMOBIJI 32 HAJIAHWM IIEPEJIIKOM 3alluTaHb, y4acTh Y
TUcKycii — 1 ban.



IIpakTH4YHO-ceMiHapcbKe 3aHATTS Ne 3.

Pexomenoauii 0o niocomoexku ma npoeedennsa 3anamms. IlinroryBatu
KOPOTKI JIOMOBI/I1 32 KOHTPOJIBHUMHU 3alUTaHHAMH 110 JIexyii 3.

Ilumanus 0o 06eo060peHHsL:
1. PO3KpUTH CYTHICTh TOHSTTS «reorpadiuHuii MPOCTIpP», BU3HAUUTH,
K1 KOOPJIMHATH BUKOPUCTOBYIOTHCS B TeorpadigHOMY MTPOCTOPI.
2. CyTh MOHSATTS «CYCHUIbHO-T€OTpA(QIUHUN MPOCTIP», OMHUCATA OJIIOKU
KOOPJIMHAT B CyCHIIbHO-TeOTrpadivyHOMY MIPOCTOPI.
3. CyTh MOHATTS «1HPOPMAIIITHO-CYCTIIbHO-TEOTPaQIUHUN MPOCTIPY,
onucaty OJOKM KOOpPAMHAT B 1H(OPMALIHHO-CYCHIIbHO-TeorpadiyHOMY
IPOCTOPI.
4. CuHepreTuka sik Hayka Mmpo B3aEMOIIIO.
5. CuHepreTuka siK HayKa Ipo CaMOPO3BUTOK CHCTEM.
6. Oco0JIMBOCTI CHHEPTETUYHOT apaIurMu B reorpadiuHii HayIIi.
7. OcobauBocTi 1H(MOPMAIIITHO-CUHEPTETUYHOI MMApaTUTMHU B CYCIIIBHIN
reorpadii.
8. [nHoBaIiitHu# noTeHIal IHPOpMaIIHHO-CHHEPTETUYHOT MapaurMu.

11. Xaoc 1 fuHaMIYHHUN Xa0C SIK MOKJIMBUM CTaH CUCTEM.

12. IToHATTS PO OPraHi30BaHOCTI 1 CTPYKTYPHICTh CUCTEM.

13. 3aKOHOMIPHOCTI MEPEX0ay CUCTEM 31 CTaHy JWHAMIYHOIO Xaocy B
CTaH CTPYKTYpPYyBaHHS.

14. TudopmaniiiHi TOKa3HMKM OPTraHi30BaHOCTI (HEOJAHOPIAHOCTI)
cucteM: iH(pOpMaIliiiHa eHTpOIIid, pUBeJeHa 1HhOpMaIliiiHa eHTPOIis,
1H(pOopMmarris.

Kpumepii oyiniosanns (maxcumym — 2 6anu):
- MATOTOBKA JOIOBIi/AI 32 HaJIAaHUM TIEPEITIKOM 3aruTanb — [ O6a;
- y4acTh y AMCKYCii — [ ban.



IIpakTH4HO-ceMiHApcbKe 3aHATTS Ne 4.

Pexomenoauii 0o niocomoeku ma npogedenHs 3anamms. 3a MatepiaJaMu
Jlexyii 4 CTyIeHTH IOBUHHI 3a BaplaHTaMM:

- MIJArOTYyBaTH €cce, B SIKOMY HaBECTU 2-3 MPUKJIAJAN YIPaBIIHCHKOTO
iH(opMariiitHoro 0OMiHy B peajJbHUX COIIIOT€OCHCTEMAX Ta
MYJIBTHCHCTEMAaX MPUPOJOKOPUCTYBAHHS,

- MIArOoTyBaTH €cce, B SIKOMY HaBeCTH 2-3 TPHUKIAAA aJanTUBHOTO
iHbpopMalliiHOTO OOMIHY B peajJbHUX NPUPOJHUX 1 CYCHUIBHUX
CUCTEMAX;

- TMAroTyBaTH €cce, B SKOMY HaBeCTH 2-3 TNPUKIAAU KOTHITHBHOTO
1H(pOpMaLIHHOTO OOMIHY B Haylli Ta OCBITI;

[TinroTyBaTy JOMOBII 32 KOHTPOJBbHUMHU 3alIUTaHHIMU 10 Jlexyii 4.

Ilumanus 00 062060peHHsL:
1. CouioaktoreHes, HOro eJIeMeHTH, iHpopMalliifiHa CyTHICTb.

2. COI_HO&KTOFCHGS SK IIponec B3a€MOI[11 CYCHIJII)CTBa 1 IIpUPOaH.
3. OcHOBHI KOMHpOMlCI/I COHIO&KTOFGHGS}/, ix POJIb 1 3HAYCHHSA B

IPUPOAOKOPUCTYBAHHI.
4. BukoHaBua cucTtema, 11  (opmyBaHHS, (YHKIIOHYBaHHS,
€()eKTUBHICTHHICTb.

5. I'HoceonoriyHuil KpuTepiil TPUPOAOKOPUCTYBAHHS, MOTO CYTHICTH 1
3HAYEHHS.

6. praBJ'IiHCBKa in)OpMauiﬂ 111 pOJIb B CHCTEMAX praBJ'IiHHSI
ajanTariii CUCTEM.

8. MonitopunroBa iHdopmariisi, ii pojib B Mpolecax YIpaBliHHA Ta B
MPUPOJOKOPUCTYBAHHI.

9. OmneparuBHa iHboOpMaIlisg, ii 0COOJMBOCTI Ta BIAMIHHOCTI Bij
MOHITOPUHIOBOI 1H(pOpMAIIii.

10. CtpykrypHa iH(bOpMaIliss B TIPUPOAHUX 1 COIIAIIBHUX CHUCTEMAaX SK
B1JI00payKE€HHS 1CTOPii (POPMYBaHHS Ta €BOJIOLII CUCTEM.

Kpumepii oyintosanns (maxcumym — 2 6anu):
-  MOIATOTOBKA JOMAIIHBLOIO 3aBHaHHA — [ Oa;
- MATOTOBKA JIOTMOBIJII 32 HaJlaHUM IEPEJIIKOM 3alluTaHb, y4acTh Y
nucKycii — 1 6an.



IIpakTH4HO-ceMiHApcbKe 3aHATTS Ne 5.

Pexomenoauyii 0o niocomoseku ma npoeedenns 3anamms. BuxoHaTtu
Ipaxmuuny pobomy Nel Ilioxoou 0o euznawenus Kiibkocmi ingpopmayii. Dopmynu
Xapmai i [llennona 3rigHO 3a3HAYCHUX PEKOMEHIAIIIN.

IIponiec otpumanns iHdopmarii P. Xapmnai eusnauagé sk BHUOIp OJHOTO
MOBIJIOMJICHHST 3 KIHIIEBOIO Harepel 3aaaHoi MHOXHHU 3 N piBHOWMOBIpPHO
MOB1JIOMJIEHb, a KIJIBKICTh 1H(pOpMaIlii |, 1o MICTUTHCS B 0OpaHOMY MOBIJTOMJICHHI,
BHU3HAYAB SK JABiKkoBuH gorapudm N. Dopmymna Xaptii (popmyra 1):

| =log,N @

[TpunyctrMo, MOTPiOHO BragaTy OJHE YUCIO 3 HAOOpY YHCEN Bijl OJWHHUII
10 cta. 3a ¢hopmyiioro XapTii MOKHA OOYMCIHUTH, CKIIbKU 1H(OpMaILii 71 1bOTO
notpiono: | = 109,100> 6,644. TakuM YUHOM, IMOBIJTOMJICHHS IPO BIPHO BrajaB
YUCI1 MICTUTh KUIBKICTh 1H(oOpmanii, npubiu3Ho piBHEe 6,644 oauHULI
1H(popmarii.

BusHauumMo, 4M € pIBHOIMOBIpHUMH NOBIIOMIIEHHA «3 oOgepeti 06y0iani
nepwioro  sutioe ocinkay Ta «llepwum 3 Osepeil 0y0ieni 6uilide YOJOBIKH.
OpHO3HAYHO BIAMOBICTH Ha 1€ MUTAaHHS HEe MOXHA. Bce 3anexuTh BiJ TOTO, Mpo
AKi came OymiBil Hae MoBa. SIKIo 1€, HAaMPUKIIaA, YHIBEPCUTET, TO HMOBIPHICTh
BUWTHU 3 JABEpEHl MEPIIMM OJHAKOBA JJIs YOJIOBIKA 1 XKIHKH, a SIKIIO 1€ BIMCHKOBA
Ka3apMa, TO JJI Y0JIOBiKa 1151 HMOBIPHICTh 3HAYHO BHIIIE, HIXK JIJIS KIHKH.

JInst po3BsA3aHHS 3aB/IaHb TAKOTO POAY aMepUKaHCbkuil BueHUi K. [llennon
3aMpONOHYBaB 1HITY GOPMYIy BH3HAYEHHS KIIBKOCTI 1HQOpMaIlli, 110 BPaXxOBYe
MO>KJIMBY HEOJIHAKOBY BIPOT1IHICTh MOBIAOMIIEHb B HaOopi. @opmyna lllenHoHa
(chopmyna 2):

| =-(pilogz p1 + polog, po +. .. + pylogz pn)  (2)

1 P - WUMOBIPHICTH TOTO, IIO caMme i-¢ MOBIJOMJICHHS BHIUICHO B HaOopi
3 N noBigomiens. SAkimio iimMoBipHOCTI P1, ..., PN piBHI, TO KOKHA 3 HUX JIOPIBHIOE
1/ N, i hbopmyna IllenHona TpanchopmyeThes y popmyny XapTiii.

3a K. lllennonom otpuMaHHs 1H(opMallli — HeoOXigHa yMOBa JJIsi 3HATTS
HeBHM3HA4YeHOCTI. HeBU3HAUEHICTh BUHUKAE B CHUTyalli BHOOpY. 3aBOaHHs, fAKe
BUPILIYETHCS B X0/l 3HATTSA HEBU3HAYEHOCT] — 3MEHIIEHHS KUIBKOCTI PO3TIISTHYTHX
BapiaHTIB, 1 Yy pe3yJbTaTi — BUOIP OJHOTO BapiaHTy 3 YMCIA MOXKJIMBUX. 3HATTS
HEBU3HAYEHOCTI JAa€ MOXIJIMBICTh MPUHAMATH OOIPYHTOBAHI PILICHHSA 1 IISITH. Y
IIbOMY YIIpaBJIIHChKA poJjib 1H(popMaIlii. 3a Bu3HaUeHHsM JI. bpintoena iHpopmartis
€ HEeTaTUBHA CHTPOIIS (Hecenmponis) (hopmyna 3):

H+1li=H (3)



3 ¢dopmynu 3 BuUIUTMBAaE, IO KOJIM MOBa HAEC PO NOBHE 3HAMMS
Hesusnayenocmi, H B HUX Moke 3amiHioBaTuca Hal. V 3aeanvnomy eunaoky,
eHTpomis H1 KUIBKICTh OJCP)KYBaHOI B pPe3yibTaTl 3HATTS HEBU3HAYEHOCTI
iHopMmarii | 3amexarps BiJl MOYATKOBOI KUIBKOCTI pO3MISIHYTHX BapiaHTiB N 1
anplopHUX UMOBIPHOCTEH peaizallii KOXXHOTO 3 HUX P (¢hopmyna 4):

\

{po, P1, -, Pna}, T.E.H=F(N, P) (4)

B oxpemomy eunaoky, Komm BCl BaplaHTHU Pi3HOBIPO2IOHI PO3PAXyHOK
EHTpOIli TPOBOAUTECS 3a Gopmynoro K. [llennona. Y pe3ylbTari 3aJIMIIAETHCS
3aJIOKHICTh TUIBKHM BiJl KUIBKOCTI po3misHyTuxX BapiantiB - H = F(N). ¥ mpomy
Bumanaky (opmyna lllenHona 3HAYHO crpomIyeThesl 1 30iraeThes 3gpopmynorw K.
Xapmani. Entpomisi y ¢opmyni lllenHoHa € cepeaHbOI0 XapaKTEPUCTHUKOIO -
MaTEeMaTHYHUM OYiKYBaHHSAM PO3MOALTY BUIAAKOBOI Beauunuu {lo, | 1, ..., | N1}

Po3zs’si3amu 3a60annus 3 euxopucmanusim gpopmyn P. Xapmni i K. Illennona

3a 6apianmamu:

Hapenemo nipukiia po3paxyHKy eHTportii 3a gpopmynoro [llennona. Hexaii B
JIESIKOMY YCTaHOBI CKJIaJl MPAIIBHUKIB PO3MOAUIAE€TbCS Tak: 3/4 - xiuku, 1/4 -
4yoJioBIKH. TOJ1 HEBU3HAYEHICTh, HANPHKIAA, II0J0 TOTO, KOO BU 3YCTpIHETE
nepimM, 3adlIOBIIM B 3akiaj, Oylne po3paxoBaHa MOpyd i, IMOKa3aHUX B
maobauyi 1.

Tabnuys 1
Pi l I; = log, l , 6iT p; * log, l , BiT
bi bi Di
Kinku 3/4 4/3 log, g = 0,42 3/4*0,42=0,31
YoJ10BiKkH 1/4 4/1 log,4=2 1/4*0,42=0,31
a 1 H=0,81 6ir

Mu Bxe 3ragyBaiu, 1o (Gopmyna Xaptii - OKpeMHil BUNAIOK (opMyJu
[llenHoHa AJ1s1 pIBHOMMOBIPHMX aJIbTEPHATHB. 3 HEl BUILUIMBAE 3QJICKHICTh: YUM
OinpIe KuTbKicTh anmbTepHaTuB (N), Tum Oibie HeBU3HAYCHICTD (H).

JlorapudmyBaHHS 32 OCHOBOIO 2 TIPU3BOAUTH KUIBKICTh BapiaHTIB 10
OJMHUIL BUMIPY 1HQoOpMarlii - 6iTam. SKIio »* ampiopi BiJOMO, IO YOJIOBIKIB 1
KIHOK B YCTaHOBI MOPIBHY (JIBa pIBHOWMOBIPHO BapiaHTa), TO IPH PO3PAXYHKY 3a
Ti€I0 XK (POPMYJIOI0 MU TTOBMHHI OTpUMAaTHU HeBU3HA4YeHICTh B 1 Oit. [lizcTaBuBmN
B opmyiy (2) 3amicTh P; Horo (B paBHOBEPOSITHOM BHIAJAKY HE 3aJICKUTH Bif I)
3HAYCHHS, OTPUMAEMO (mabauys 2).

Tabnuys 2
Pi ! I =log, — 6 log, — ,6i
— - =]o — ,0IT i * 10 — , 01T
D; i g2 D; bi 82 ;
Kinku 1/2 2 log,2=1 1/2*1=1/2
YoJ10Biku 1/2 2 log,2=1 1/2*1=1/2




a | 1 | | | H =1 6it

JIiis po3B’si3aHHS OOCPHEHUX 3ajad, KOJIM Bigqoma HeBu3HaueHicTh (H) abo
OTpUMaHe B Pe3yJbTaTi il 3HATTSA KUIbKICTh 1HGOopMalii | Ta moTpiOHO BU3HAYNTHU
AKy KUIBKICTh PIBHOMMOBIPDHUX aJIbTEpPHATHB BIAMNOBIJA€ BUHUKHEHHIO III€]
HEBU3HAYCHOCT1, BAKOPUCTOBYIOTh 360pomHsi popmyna Xapmai (gpopmyna 5):

N=2"  (5)

Hanpuxknan, sKio BiJOMO, 110 B pe3y/ibTaTi BA3HAYEHHS TOTO, IO LIKaBUTh
Hac Kons IBanoB xuBe Ha 2 moBepci, Oyio oTrpumaHo 3 Oitra iHdopmarii, TO
KiMbKICTh MOBEPXiB B OyIMHKY MOXKHA BH3HAYHTH 3a hopmyomo (4), sk N =2°=8
MTOBEPXIB.

Bapianm Nel. SIkmio >k MUTaHHA CTOITh Tak: «Y OyIWHKY 8 MOBEpXiB, SKa
KUIBKICTB 1H(OpMaLli MU OTpUMaJIH, J13HABIIKNCH, IO IIKaBUTh Hac Kouns IBaHOB
YKUBE Ha JPyroMy OBEPCi?»

Bapiaum Ne 2. Slka xinbkicTh 1HQopmarii OyJe MICTUTH 30pOBE
HOBIIOMJIEHHS TIPO KOJIP BUMHSATOIO KYyJbKH, SIKIIO B HEMNPO30POMY MIIIEUKY
nepedyBae 50 611X, 25 4epBOHUX, 25 CUHIX KYJIbOK?

Bapiaum Ne 3. Y xomwuky JexuTb 16 Kylb pi3HOr0 Koabopy. CKUIbKH
1H(DopMaIrii Hece MOBIJOMIICHHS, IO JIICTaIN OUTY KYJII0?

Bapiaum Ne 4. Y xomuky nexath 4opHi 1 6umi kym. Cepen Hix18 yopHux
KyJab. [loBijoMIIeHHS TIpO Te, 110 JICTanu Olny Ky, Hece 2 OiTd 1H(opmaIli.
CKUIbKH BCHOTO KYJIb B KOIIUKY?

Bapianm Ne 5. ABTOMOOUIbHUI HOMEP JOBXKUHOIO 5 CUMBOJIB CKJIAIA€THCS
3 3aroJIoBHUX OYKB (BHKOpHUCTOBYEThCS 30 OyKB) 1 JECATKOBUX LHUPpP B OyIb-
AKoMy TopsiiKy. KoxkeH CUMMBOJ KOAYETHCS OJHAKOBUM 1 MIHIMaJIbHO MO>KJIUBOIO
KUIBKICTIO OIT, @ KO)KEH HOMEp - OJHAKOBUM 1 MIHIMAJIbHO MOKJIMBOIO KIJIBKICTIO
OaiiT. Buznaute oOcsar mam’sTi, HeoOX1AHUI nJs 30epiranHs 50 aBTOMOOUIBHUX
HOMEPIB.

Kpumepii oyintosanns (maxcumym — 5 6anie):

- BukoHaHH# [IpakTnunoi podotu Ne 1 — 3 Ganu;
- 3axuct [Ipaktuunoi po6otu Ne 1 — 2 Ganu.



Po3nin 2. Indopmaniiini moaei

coliaJIbHUX CUCTEM Ta NPUPOIOKOPUCTYBAHHS

IIpakTn4HO-ceMiHapchKe 3aHATTA Ne 6
Pexomenoauii 0o niocomoeku ma npogedenHs 3anamms. 3a MatepiaJaMu

Jlexyiti 5 ma 6 cTy€HTH MOBUHHI 32 BaplaHTaMHU:

o ok N =

~

- TATOTYBAaTH €cce, B SIKOMY HaBeCTH 2-3 TpUKIAagu 3 iCTOpii, sKi
JIOBOASATh 3HA4YeHHS 1H(OPMALIMHOTO pecypcy B  PO3BHUTKY 1
KUTTENSUTBHOCTI CyCTTBCTBA ;

- TATOTYBaTU €cce, B SKOMY HaBeCTH 2-3 MPUKIAAU POJi Ta 3HAYCHHS
comianbHOI iH(pOpMaITii B )KUTTEAISITBHOCTI CYCIIIBCTBA;

- TATOTYBaTH €cce, B SKOMY HaBeCTH 2-3 MPUKIAAU POJi Ta 3HAYCHHS
IpOMaJICHKOI 1H(QOpMAIIli B )KUTTEAISIIBHOCTI CYCIIIBCTBA;

- Ta MIAroTyBaTH JOIOBI/II 32 KOHTPOJIBHUMHU 3aMUTaHHAMHU 110 Jlexyiii 3,6.

Ilumanus 00 062060peHHsL:

KinbkicHa ominka iH(opmarrii, MeToIu 1 MiIX0/Iu.

CemanTnuHui aHaii3 iHGopmarri.

[Tonsittst 1iHHOT iHGoOpMarii, 1 CyO’€KTUBHICTH 1 CIIBBIJIHOIICHHS 3

3arajJbHOIOCTYIHOI 1H(pOpMaIIii.

Buau rpomancekoi iHdopmaitii.

@yHK1IT comianbHOI 1HPOpMallii, 0COOTMBOCTI iX peasizallii B CyCHUIbCTBI.

[npopmariitHuii 0oOMIH B MNPUPOJHHUX MIHEPAJIBHUX Ta Ol0JOTTYHUX

CUCTEMaX: PIBHI, MEXaH13MU, HACIIJIKH.

IndopmariitHuit 0OMiH B COLIAIBHUX CUCTEMAX: PiBHI, MEXaHI3MH, HACII KU

[ndopmariitHuii  OOMIH B  COLIAJIBHUX CHUCTEMax: 1HJAWBIAYyaJIbHUMH,

COIIIJIbHUM PiBHI.

OcHOBHI TIpUHIUIIK 1H(QOPMAITIHHOT B3a€MOJIIT COIIATIBHUX Ta MPUPOTHUX

CHCTEM.

10.IndopmartiitHa KOHIIEMITiS B3aEMO/IIT CYCIIIBCTBA Ta IPUPOJIH.

Kpumepii oyiniosanns (maxcumym — 2 oanu):

- IMArOTOBKA JTOMAIIIHLOTO 3aBAaHHA — [ Oa,

- TIJArOTOBKAa JOMOBIJAl 3a HAJaHUM TEPEIIKOM 3aluTaHb, ydacTh Yy
TUCKycii — [ 6an.



IIpakTH4HO-ceMiHApcbKe 3aHATTS Ne 7

Pexomenoauyii 00 niozomoseku ma npoeedenusa 3anamms:ia. BuxoHatu
Ipakxmuuny pobomy Ne 2. Moodentosanns esontoyii 2inomemuyHoi cucmemu,
BU3HAYEHHS OUHAMIKU i1 PO36UMKY 34 THHOPMAYILHUMU KPUMEPIAMU CKIAOHOCMI
3TITHO 3a3HAYEHUX pekomeHpaaiiil. PoOoTa BUKOHYEThCS Ha KOMITIOTEpl 3
BUKOpUCTaHHAM HaB4yayibHOiI mnporpamMu SYSMODALL. OcHoBHUM 3aBIaHHSM
poboTtH € aHai3 iHGOPMAaIIMHUX MTOKA3HUKIB €BOJIONIT CUCTEMHU B 3aJI€KHOCTI BiJI
NPUHLUITY POPMYBaHHS 1€papXIYHUX PIBHIB.

1. 3aecanvna xapaxmepucmuxa npoepamu SYSMODALL. TIIporpamma
SYSMODALL cknagena Ha anropuTMiuHid MoBi BHIOro piBHa Visual Basic 6.0 i
peasi3ye anropuT™M po3paxyHKy iH(popMmaiiiHOl eHTpomii (Ta NpUBEACHOI
CHTpOMIii) MpU TOCTIAOBHOMY (KPOK 3a KpPOKOM - MUISIXOM MOCIIZOBHOTO
yepryBaHHsa ¢$a3) GopMyBaHHI 0araTOpiBHEBOI CHCTEMH 3 MHOXKWHHU TIOYATKOBHX
€JIEMEHTIB. Y HaBYAJIbHOMY BapiaHTI NporpaMu rnepeadadyeHo HACTYIHI apaMeTpH
Ta BUXIJHI JaH1 pO3paxyHKY:

1. [ToyaTtkoBa kibKicTh enemeHTiB N = 10000.

2. KinpkicTh i€papXiyHUX PiBHIB cucTeMHU S = 3.

3. KinbKiCcTh CTPYKTYpPHUX €JIEMEHTIB CUCTEMHU:

- Ha mepuomy iepapxiunomy pisai M1 = 1000;

- Ha JApyromy iepapxigydomy piBHi M2 = 100;

- Ha TpeTbOMY lepapxiyHomy piBHI M3 = 10.

4. Ilpunmunu QopmMyBaHHS CHCTEMH: BHIIAJKOBHI, JIE€TEPMIHOBAHUM,
3MIIIAHUM, KOJMM Yy LMKI 3 2 ¢a3 mnepmuid pa3 KOOPJAMHATH HACTYIHOTO
CTPYKTYpPHOTO €JEeMEHTy (Kjiacy) BH3HAUalOThCA 3a JOIMOMOTOI0 TeHeparopa
BUITAJIKOBUX YKCE, & IPYTUi — I€TEPMIHOBAHO (TIOCIIJOBHO 3 MOTOYHOI'O HOMEpa
dazn).

5. Koxxuuiéi HacTynmHu# 1e€papxidyHUN piBEeHb (OPMY€ETbCS MICIS TTOBHOTO
3allOBHEHHS TMOMEPEAHhOr0 piBHA. Tak, crmo4aTky (QopMyeThecs Mepiini
lepapxiyauii  piBenb 13 1000 xkrjaciB (migcucreM), B SKI  TOCIHIIOBHO
posnoautsaroThest 10000 mouatkoBux enemeHTiB. [licas mboro hopMmyeThes Ipyrui
piBeb 13 100 migcuctem, B SKi MOCHIJIOBHO PO3MOIUISIOTHCS IMiICUCTEMHU
nornepeaHboro piBHsA. Hapemti octanHii piBeHb (GOPMYETHCS TAKUM K€ YHHOM 13
10 migcucTeM, B SIKI MOTPATUISIIOTH T1JCUCTEMHU TOTMIEPETHBOTO PIBHS.

2. Onuc aneopummy poszpaxyuky. MonenoBaHHsi GOpMyBaHHS MEPIIOTO PIBHS
CUCTEMH 3IMCHIOETHCS TOCIHIJIOBHUM PO3MOJLIOM TMOYAaTKOBUX EJIEMEHTIB, K1
MOJAIOTECSA MO OJHOMY Ha KOXXHOMY Kpoui (¢a3zi). BiamoBiiHO 10 NpUHLHUITY
dbopMyBaHHS CHCTEMHM BH3HAYA€THCS HOMEp KIacy, B SAKHH PO3MOAUISETHCS
MOTOYHMM ejeMeHT. J[yisg peanizallii BUIMAJIKOBOTO MPUHIIUIY BUKOPUCTOBYETHCS
TeHEepaTop BUMAAKOBHX YHCEN, Y SKOMY 3MIHIOIOTBCS YCTaHOBKA Ha KOXHOMY
kpori. [[ns meTrepMiHOBAHOTO MPHUHIIMITY KIJIACH 3allOBHIOIOTHCS E€JIEMEHTaMH,
BUXOJSIYA 3 YMOB DPIBHOMIPHOTO pO3MOALTY, TOOTO, MO Hep3i i3 3pOCTaHHSIM
HOMEDPIB KPOKIB. Y 1IbOMY BUTIAJKY JOCATAETHCS PIBHOMIPHUI PO3IMOIiI €IEMEHTIB
3 HaMOLIBIIO EHTPOMi€l0. 3MIMIAHUN MPUHIMII PEaTi3yeTbcs TaKUM YUHOM, Y
KOXKHOMY UK 3 2 ¢a3 mo 4yep3i BUKOPUCTOBYIOTHCS TE€HEPATOp BUMAIKOBUX
gucen 1 JeTepMIHOBAHUN MiAXiZ. Y [hOMY BHUIAAKY JOCITAETHCS MPOMIKHUN



po3nozin eneMeHTiB. [ns koxHOI Qa3u GopMyBaHHS CHCTEMU pPO3PaxOBYETHCS
iHopmMmartiitna entpormis 3a dopmynoro K. [llennona (popmyna 2). Ilpuenena
eHTpormis (Ha KJIac) BU3HAYAETHCS JIJICHHSAM CHTPOIi Ha KUTBKICTh HEHYJIHOBUX
KJIACIB.

3. Ilopsook pobomu 3 npoepamoio:

1. 3amyck mporpamu 37iiicHIOeThCs 13 ¢aitry sysmodall.exe. ITicis nporo Ha
€KpaHl MOHITOPY 3’ SBJISIETHCS BIKHO JIJIS 3aJIaHHS BUXIJTHUX JaHUX.

2. 3ajaHHA BUXIIHMX JaHUX. B HIDKHIM YacTMHI BiKHA PO3TAIIOBaHI TPH
ynpasisitoui  kHomku: «BUXIJIHI JAHID», «IIOYATOK PO3PAXYHKVY» Ta
«BUXII».

2.1. icnsa «xmiky» muinkoro Ha kanonii «BUXIJIHI TAHI» na ¢opmi 3’sBmsi-
I0THCSL BIKOHIIS U1 BBOJY BUXIAHHUX JAaHUX. Y BEPXHHOMY BIKOHIII BBOJUTHCS KO
crioco0y (opMyBaHHS CHUCTEMH - YHCJIO Bix 1 10 3 B 3aleKHOCTI BiJ BUOPAHOTO
MIPUHIIAITY PO3MIIICHHS €JIEMEHTIB.

2.2 Ilicas mporo moTpioHO KianHyTH MUIIKO Ha kHomii « BUXIJIHI JJTAHI»
1 y HWKHBOMY BIKOHIII BBECTH KUIBKICTh 1€pApXiYHMX PIBHIB, I SIKUX
po3paxoByeThCsl 1H(MOpMAIliiHA €HTPOIisA, - Yucio Big 1 10 3 B 3aJIeKHOCTI Bij
BUOpaHOi KUIBKOCTI 1€papXiyHUX piBHIB. KianmHyTM MUIIKOI0O Ha KHOMII
«BUXIIHI JAHID».

3. IoyaTok po3paxyHky. [licist 3aganHs BUXITHUX JaHUX MOTPIOHO KIIAIHYTH
Ha kHomml «[IOYATOK PO3PAXYHKVY», micns 4oro Ha €KpaH BUBOIUTHCS
OCHOBHE BIKHO Mporpamu. Y HBOMY 3JliBa BHU3Y po3TallioBaHe i1H(popMaliliHe
Tabso 1 Jaml 37iBa HampaBo 4YoTupu ynpabisitodi kHomku: «['OTYBATU
IPA®IK», «CTAPT. IIOBTOP», «<HACTVYITHUI PIBEHb», «<BUNTH».

4. Ynpaeninusa po3paxynkom:

4.1. Jns iHimiamizamii rpadiyHoro pexuMy BUBOIY i1H(MoOpmanii moTpioHO
kianHyTd KHOnKy «I'OTYBATU T'PA®IK», npu 1mpoMy Bi3yallbHO Ha €KpaHi
HIYOTO HE 3MIHIOETHCS, ajié BCTAHOBIIOETHCA MAacIITad IKald MaiOyTHBOTO
rpadixa.

4.2. Tam cuig kmarayta Ha kHotl «CTAPT ITIOBTOP», o npu3BoguTh 10
MOoYaTKy po3paxyHKy. JluHamika po3paxyHKy BI3yaJdbHO BIJOOpakKaEThCs
IHIUKATOPOM TPOIECYy BHU3Y BikHAa 1 rpadikamMu 3MiHH 1HMOpMAIHHOT 1
MpUBEACHOI EHTpPOmii Ha OCHOBHOMY moJii BikHa. [Hdopmariiiina eHTporis
MO3HAYAETHCS 3C€JICHUMU TOYKaMH, a TPHU JOCSITHEHHI 3allOBHEHHSI BCIX KJIACiB
JAaHOTO PIBHS — TOYKAMHU CHHBOTO KOJbOpy. [IpuBeneHa eHTpormis mo3HAYae€ThCs
TOYKaMHU YE€PBOHOTO KOJBOPY 1 JAJIA 3pYYHOCTI MOPIBHAHHS Ha rpadiky NEpIIoro
piBHS 1e€papxii uncenbHo 30unbmIeHa y 100 pa3iB, 1t gpyroro piBHa — y 50 pasis,
JUISL TPETHOTO pPiBHS — y S5 pasiB. Tpeba maTu Ha yBasi, 110 ONMUCyBaHi rpadiku
OyIyrOThCSl TUIBKHM 7151 B1JOOpaKE€HHSI OCHOBHOI TEHJICHLIT 3MIHHU MapaMeTpiB, 110
OO0YHCITIOIOTHCS.

JUis neTanbHOrO aHamidy CliJl BHUKOPUCTOBYBaTH (hallim pe3ysbTaTiB
po3paxyHky NeXentB.rez (Ve - HoMep iepapxidHOTO piBHS, X — KOA MPUHIIMITY
dbopmyBaHHS cUCTeMHU, B — HOMep BapiaHTy PO3pPaxyHKY IS JaHOTO PIiBHS), Kl
PO3MIIIYIOTHCS B OCHOBHIN mamii mporpamu. Y 3a3HaueHux ¢aiinax iHdopmarris
pPO3MIIIEHA TI0 PSAKAM Yy TAKOMY MOPSIAKY:



- HOMep Kpoky (dazn);

- KIJIBKICTBH KJIAC1B 3 €JIEMEHTaMU,

- iHdopMaIliifHa SHTPOITIS;

- IpUBEJICHA EHTPOITIs.

[Ticnst 3akiHUYEHHS PO3paxyHKY Ha 1HGOpMAaIIMHOMY Ta0l0 PO3MINTYETHCS
HacTyIHa iHpOopMaIris:

- 3JliBa BHU3Y — HOMEp BapiaHTa pO3pPaXyHKY;

- MakcHMaJjbHa EHTPOIIisA JaHOTO BapiaHTy;

- KUIbKICTh HEHYJIBOBHUX KJIACiB MTPH MAKCHUMAaJbHIN €HTPOIIIT;

- KIHIIEBa EHTPOIIIs;

- 0CTaTOYHA KUIbKICTh HEHYJTHOBUX KJIACIB.

[Tpu HEOOXiIHOCTI MOBTOPEHHSI PO3paXyHKY Ha JAHOMY 1€papXidHOMY piBHI
ciig kmanHytd KHOnky «CTAPT. ITOBTOPy». Ilpum moBTOpHHX poO3paxyHKax
rpadiku 3MiHK 1HGOPMAIIMHOI Ta MPUBEICHOI SHTPOINI HAKJIAJIaloThCs, 10 JIa€
MO>KJIUBICTh HA0YHO OAUUTU PI3HUIIO TPAEKTOPIA (OPMYBAHHS [AHOTO PIBHS
CUCTEMU MPHU BUIAJKOBOMY 1 3MilIaHOMY crioco01 gopmyBanHsa. Hazpa (aitny 3
pe3yibTaTaMu pO3PaxyHKIB JJIsl KOKHOTO BapiaHTa 3MIHIOETHCSI aBTOMATHYHO.

4.3. 3miHa 1€papXI4YHOTO PIBHS 3AIMCHIOETHCS «KIIIKOM)» MHIIKH Ha KHOIIIII
«HACTYITHUM PIBEHD». Jlaii mocIiIoBHO BUKOHYIOTHCS BCl JIii, ONMHCaH1 y
MOMNEePEeTHbOMY ITYHKTI.

4.4. Buxiz 3 pexXuMy po3paxyHKY 3A1HMCHIOEThCA KIallaHHSAM Ha YIpaBJstouli
xkuomi «BUMTHy. Ilicas nporo Ha €KpaHi MOHITOPY 3 SIBIISIETHCS BIKHO JIJIS
3aJIaHHS BUXITHUX JTaHUX.

5. Buxin 3 mporpamu 371MCHIOEThCS KiarfaHHaM Ha kHomii « BUXI/» y BikH1
3aJIaHHS BUXITHUX JTaHUX.

6. Jlus po3paxyHKy 3a IHIIMMH BUXIJHUMH JaHUMH HEOOXIJHO 3aHOBO
3aIyCTUTH TIPOrpamy.

Ogopmnenns ma oCHOBHI eeMenmu nPaKmuyHoi pooomu’. OTHC
TEOPETUYHUX MOJIOKEHb Ta aJITOPUTMY BUKOHAHHS pOOOTH, OCOOIUBOCTI
BUKOHAHHS pOOOTH, aHAII3 OTPUMAaHUX pe3yJbTaTiB. [lo 3BiTYy moaaroTbes rpadiku
3MiHH 1HGOPMAIIITHIX MOKA3HUKIB JIJIs1 KOYKHOTO 1€PAPXIYHOTO PIBHS, & TAKOXK
rpadivHi T0AaTKHU 3 pe3yJIbTaTaMH aHAIIi3Yy.

Ogopmnenns 36imy ma OCHOBHI ejleMeHmu NPaKmuyHoi pobomu, Kpumepii
OYIHIOBAHHS (MAKCUMYM — 5 6anis):

- ONKUC TEOPETUYHUX IMOJIOKEHD Ta AITOPUTMY BUKOHAHHS poOOTH — [ ba;

- XapaKTEepHUCTHKA OCOOIMBOCTEN BUKOHAHHS PoOOTH — [ Oan;

- aHaJi3 OTPUMAaHUX pe3ynbTaTiB — 2 6anu;

- 3axuct pobotu — I 6an.

Jo 3BiTy nopatroThes rpadiku 3MiHU 1HGOPMAIIHHUX TOKA3HUKIB IS

KOXXHOTO 1€papXi9HOTO PIBHA, a TAKOXK rpadivHi JOJATKH 3 pe3yJbTaTaMU aHaJi3y.



IIpakTH4HO-ceMiHapcbKe 3aHATTS Ne 8.

Pexomenoauyii 0o niocomoseku ma npoeedenns 3anamms. BuxoHaTtu
Ilpakmuuny pobomy Ne3.Oyinka Kintbkocmi iHgopmayii. Imoseipricms. 3TiTHO
3a3HAYCHUX pEeKOMEeHJalii. B cydacHHX TEXHIYHUX CHCTeMaX Uil KUIbKICHOT
OIIHKM 1H(oOpMaIlli BUKOPUCTOBYIOTh CTAaTUCTUYHHUM MiJXiJ, B paMKax SKOTO
iHQopMallis PO3MISIIAETBCA K CYKYIHICTh BIJIOMOCTEH, IIOBIJIOMJICHb IPO
MOBEIHKY JESIKOI CHCTEMH, fKa BHUNAJAKOBO MOXE 3HAXOJUTUCh B OJIHOMY 3
MOKJIMBHX CTaHIB. Taka cucreMa Mae JesKy CTYIiHb HEBU3HAYCHOCTI (eHmponiio)
1 (akTMyHU cTaH 1l OO OTPUMAHHS TMOBIJIOMJICHHS 3QJIMIIAETHCS HEBIIOMUM.
[ToBimommeHHss mpo (akTUUHUN CTaH CUCTEMH, SKY MH pO3TIIAIAEMO, 1 €
1HpopMaIris mpo Hei.

SIKII0 cTaH cUCTEMH BU3HAUYEHUI 1 HE MOYE 3MIHIOBATHCH a00 BC1 MOYKJIMBI
3MIHM CTaHIB BiJOMi JI0 TIOSIBU TIOBIJOMJICHHS MPO HUX, TO CMUCIY IepeaaBaTH
MOBIJIOMJICHHS MPO CUCTEMY HeMae. BoHO He mpe/cTaBiisie IHTEpecy, He Ja€ HIY0TO
HOBOTO, TOOTO HEe Hece iHpopMarllito (HAMpPHUKIAd, «CIYE€Hb — TMEPIIMM MICAIb
poky»). OueBUAHO Te€, IO IIOBIJIOMJICHHS MPO HEBIJIOMUM (PAKTUUHHMIA CTaH
cucteMu Oyne HecTH TUM Outbie 1HGopMalii, 4YuM OUIBIINN  CTYIIHb
HEBU3HAYCHOCTI cucTeMU (OUIbllIa EHTPOIIs CHUCTEMH), TOOTO UMM Olibina
KUIBKICTh CTaHiB, Kl BOHa MOXKE IPUIMAaTH.

Cutyaniss makcumanvHoi HegusHaweHocmi Tiepenadavae HasSBHICTh KIJIBKOX
PIBHOUMOBIPHO BAapPIaHTIB, TOOTO uum Oinbuwe  pigHO MONCTIUBUX
8apianmigCIIOCTEPIra€ThCsl, TUM O1NIbIIIE HEBU3HAYEHICTh, TUM CKJIAJHIIIE 3pOOUTH
OJIHO3HAYHUU BUOIp, mum binbue inghopmayii nompionoAjisl IOTO OTpuUMatu. s
N BapiaHTIB I CUTYaIlisl ONMUCYETHCS HACTYITHUM PO3MOALIOM KMoBipHOCTEH: {1/
N, 1/ N, ..., 1/ N}.

Minivmanvna  Hesuznauenicmo — OopieHoe (), 1le  CUTYyallisl HOGHOI
8U3Ha4YeHocmi, 1O O3HA4Ya€ 3MIMCHEHHS BHOOpPY, OTpPUMaHHS BCi€l HEOOXITHOT
1Hpopmarrii. Po3moin iiMoBIpHOCTEM 17151 CUTYaIlill TOBHOT BU3HAYEHOCTI BUTIISAIA€
tak: {1, 0, ... O}.

Enutpomnis (H) -wmipa wnesusnauenocmi, Bupaxkena B Oitax. Tak camo
CHTPOIII0 MOXKHA PO3IJISIAATU SIK MIPY PIBHOMIPHOCMI pO3N00LTYyBUTIATKOBOT
BEITUYUHH.

Kinbkicte iHdopmarii | u enrpomiss H xapakTepu3yiTh OJHY 1 Ty X
CUTYyallilo, ajie 3 SAKICHO MPOTHIECKHUX CTOPiH. | - 1e KinbKicTh 1H(pOpMaIlli, ska
noTpiOHa s 3HATTA HeBu3HadeHocTi H. Ha puc.l npencraBieHa 3aiexHICTb
EHTPOII1 BiJl KIIKOCTI PIBHO MOKJIMBUX BapiaHTIB BUOOPY.
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Puc.1. 3anexxHicTh €eHTpOMIi BiJl KUIBKOCT1 PIBHO MOKJIUBUX BaplaHTIB
BUOODY
(p1BHO3HAYHMX aJbTEPHATUB)

llpuxnao 3aedanusa. JIBi reorpadivydi 30HU MOJAUICHI HAa YOTHUPHU CEKTOPHU
KOXKHA:

- CIIOCTepiray mepiioi 30HU JIOMOBIB, IO MOXKEKa MOKE BUHUKHYTH TUTBKU
y ceKTopi 3;
- crocTepiray Ipyroi 30HH JOTMOBIB, 10 Y CEKTOP1 4 MOKEkKa HEMOKITHBA.

Jlyist cucteM, SK1 MarOTh Pi3HI IMOBIPHICHI CTaHHW, PO3PAXyHKH €HTPOIIi Ta
KUIbKOCT1 1H(opMarii 3a XapTil [aayTh 3aBulleH] pe3yibTaTtd. CTaTuCTUYHUN
OiaXig 70 KuUlbKicHOT omiHku 1HQopmamii (popmyna IllenHoHa) wmMpPOKO
BUKOPHCTOBYETHCSI B HAYKOBHX JOCHIDKEHHSX Ta MpPHU PO3B’SI3yBaHHI OaraThox
BOXJIMBUX MPAKTUYHUX MUTaHb. Hampukian, 3amadi ONTUMaIbHOTO KOJyBaHHS
MOBIJIOMJICHb B CHCTeMax mepenadi iHQopmallii, BU3HAYEHHS MPOIYCKHOT
3MIaTHOCTI KaHANIB 13 3aBaJlaMd, pPO3PaXyHOK €MHOCTI 3amam’sITOBYHOUHMX
NPUCTPOIB il 30epiranHs iHdopmanii Tomo. [Ipu 1poMy KUIbKICTH 1H(pOpMAIIii
MO>KHA BUMIPIOBATH B OITax.

Po3zé’azamu 3a60anns 3a eapianmamu:

Bapianm Ne 1. 1lpu nepenaui indopmarii psiakamu 1o 80 uudp Ha KoxHi 25
psankiB uudpa 5 3ycrpiuaerbes 40 pasis, nudpa 9 — 30 pasi, yucio 59 — 20 pa3sis,
95 — 16 paziB. Buznauntu imMoBipHOCTI TosiBH 1udp 5 Ta 9, uucen 59 Ta 95,
YMOBHY UMOBIPHICTb TOSIBU 1IU(pH 5, K110 3'siBusiacs nudpa 9 ta uudpu 9, ko
3'sBusacs mudpa 5.

Bapiaum Ne 2. . Jlxepena A Tta B wmaroTh po3noniiu WMOBIpHOCTEH
MOBIJIOMJICHb, HaBeZleHI Hikue. EnTpomist skoro pkepena Oinbima?  Ska
MaKCUMaJbHa SHTPOTIIS I[HOTO JPKepesa Ta 3a IKOi yMOBH?

P~={0,007; 0,003; 0,007; 0,003; 0,98}, Pg = {0,007; 0,003; 0,007; 0,003;
0,98},

Kpumepii oyinrosanns (maxcumym — 5 6anie):
- BukoHaHHs [IpakTuyHoi po6oT Ne 3 — 3 6anu,
- 3axucrt [Ipaktnunoi po6otu Ne 3 — 2 6anu.



IIpakTH4HO-ceMiHApcbKe 3aHATTS Ne 9
Pekxomenoauyii 00 nio2omoexu ma npoeeodeHHA 3aHAMMA.

1)  Bukonatu [lpakmuuny pob6omy Ne 4. Inpopmayitinuii ananiz esonoyii
coyioceocucmemu  pamloHHO020 AO0 PpPeciOHAbHO20 PIBHIE 3A  CYKYNHICMIO
CMamucmuyHux NOKA3HUKIE 3a MPOEKTHOI0 POOOTOI0 MaricTpa 3riiHO 3a3HAYCHHUX
pexkoMeHaii. /i BUKOHaHHS TPakTUYHOI poOooTH Ne 3 KOXKEH CTYJIEeHT OTPUMYE
IHIUBIIyalbHe 3aBaaHHsA (00’€KT JOCHIDKEHHS), 3HAXOJIUTh CTaTHUCTHUYHI
MaTepiaiu 3a 3aJlaHuil Tepiofl 1 BUKOHYE BIJIMOBIAHI OOYMUCICHHS Ha KOMIT IOTEpi
3a pomomoroio HaB4yanbHOI mporpamu INFENTROP. OcHoBHe 3aBmaHHS TaHO1
poOOTH € BHW3HAYCHHS TPAEKTOPIi PO3BUTKY 3aJaHOI CHUCTEMH 3a KOXHUM
MOKa3HUKOM OKPEMO 1y CYKYITHOCTI.

3a pesynbTaTaMd BUKOHAHHS TNPAKTMYHUX pOOIT MO KOXKHIA 3 HHUX
CKJIAQJAEThCSl CTUCIUN 3BIT 3 ONUCOM KOHIIENTYaJbHUX IIOJOXKEHB, AITOPUTMY
PO3paxyHKIB 1 aHAJI130M OTPUMAaHUX PE3yJIbTATIB.

2)  3a wmatepianamu Jlexyiti 7 ma 8 CTYJICHTH TNOBUHHI MiATOTYyBaTH
JIOTIOB1/I1 32 KOHTPOJIHHUMU 3alIUTaHHIMH.

Ilumanus 00 0620680peHHsL:
1. BUsSBUTH B3a€EMO3AICKHICTH MIK CTyHeHEeM 30ypeHHS CepeloBHINA,

CTyTIEHEM 3aJ0BOJICHHS COIllaJIbHOI IMOTPeOH 1 iHpopMalIi€ero.

2. OOrpyHTYBaTH 3aJEXKHICTh MIK KUIBKICTIO 3aCBO€HOI CYCIJIBCTBOM
1H(opmanii Ta ePEeKTUBHICTIO IPUPOJOKOPUCTYBAHHS.
. OnTuManpH1, pU3UKOBaHI 1 HEE(PEKTUBHI TPAEKTOPIT NPUPOJOKOPUCTYBAHHS.
. Ctpareriss npuUpOOKOPUCTYBaHHS SIK BiJOOpakeHHS 1H(POPMALIITHOrO
pecypcy CyCHiJIbCTBa.
5. TakTHKa TPUPOJIOKOPUCTYBAHHS SIK HACHIJOK 3pOCTaHHS 1HPOPMAIIHHOTO
pecypcy CycCIuIbCTBA.
6. [adopmartiitni  mpoTUpIUYS NPUPOJOKOPUCTYBAHHS Ta iX 3HAYCHHS B
yIOCKOHAJIEHH1 BUKOHABYHMX CHUCTEM.
7. OCHOBHI KOMIPOMICH B TPHUPOJOKOPUCTYBAHHI, iX 3HA4YEHHS y BHOODI
BUKOHABYMX CHUCTEM.

A~ W

Kpumepii oyinioeanns (maxcumym — 5 6anieg):
- ONHC JIBOX COLIOT€OCHCTEM 3a TEMATHKOK MariCTepchbKOro mpoekty 1
oar,
- MPOBEACHHS MOPIBHUIBHOIO aHamizy / oai,
- cycniabHO-reorpadiyHa iHTepnpeTalis OTpUMaHuX pe3ynbTaTiB 2 oanu,
- 3axXuCT poOoTH 2 banu.



IIpakTH4HO-cemiHapcbke 3aHATTS Ne 10

Pexomenoauyii 0o niocomoseku ma npoeedenns 3anamms. BuxoHaTtu
llpakmuuny pobomy Ne 5. Ilpocmoposuii ananiz y I'IC-cepedosuwi Map Info
3TiIHO0 3a3HaueHux pekoMeHaaiiii. 3a gomomororw [IC-mmarpopmu Maplnfo
MPOBEIEMO MPOCTOPOBUN aHa3 CKOIIEHOCTI CHUCTEMH PO3CEJICHHS pailoHIB
XapKiBChKOi 00J1acTi 3a BapiaHTaMHU.

JIJist BU3HAYEHHS! CKOIIEHOCTI MTPOCTOPOBOIO PO3MOJILITY HACEJICHHS paiiOHIB
XapKiBCbKOi 00JaCTi BHKOPUCTAEMO aHANI3 OAUNCYUO20 Cycioa - TIOKa3HHK, IO
TPYHTY€EThCS HAa BU3HAYEHHI BIJICTAHI KOXXHOI TOYKM MOMYJALIi 10 OJHMKYOTrO
cycima. [lanmii mokasHHK € cepeaHIM apuMETUYHUM 3HAYCHHSIM (PAKTUIHUX
BiJIcCTaHE MK KOXXHUM UIECHOM IMOMyJAIii 1 HOoro OMMKYUM N-M CYyCIIOM.
Buxopucraemo gpopmyny 1:
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ne:
T, — BiZiCTaHb MiX TOYKOIO Ta ii 6JIMKHIM CyCiZjoM;

P — YUCJI0 YIeHIB MONMyJaALil.

3’€THa€EMO YMOBHHUMHU JIHISAMH 3B’SI3KY aIMIHICTPATUBHI LIEHTPU PAHOHIB Ta
HaHOUIBIIMX MICBKpaJ paioHIB XapKiBChbKOI 00JIacTi 1 32 JOTIOMOTOI0 MPOTpamMu
Map Info Bumipsemo 11 BifcTaHi, oOpaxyeMo iX 3arajbHy KUIBKICTb.
CkopucraBmiuch  Qopmynoro 14 BU3HAUMMO ONTHUMAlbHY BIJICTaHb MIXK
MOCEJICHCbKUMHU OJMHUIISIM Ha TEPUTOPIi XapKIBChKOI 00J1acT1, 3p0OMMO BUCHOBOK
Mpo OCOOJMBOCTI MPOCTOPOBOI OpraHizaiii HaceJeHHS paloHIB XapKiBCHKO1
o0nacrTi.

Ilumanus 00 062080peHHsL:
1. Coocib nogayi AMCKpETHUX reorpadiyHuX 00’ €KTIB y
reoiHdopMaifHUX CUCTEMAX.
bazogi ¢yHkiii npoctopoBoro aHam3y B [ IC-texHonorisx.
3. Texnomoriuni ocobnuBocTi I'IC y BUKOHaHHI TPOCTOPOBOIO aHAIII3Y
4. Meroau nuckperusailii 1 moOy 08U MoBepxoHb nojs BiuBy y ['IC.

N

Kpumepii oyiniosanns (maxcumym — 5 o6anie):
- BukoHaHHs [IpakTuuHoi po6oTu Ne 5 — 3 6anu,
- 3axuct [IpakTuunoi po6otu Ne 5 — 2 6anu.



IIpakTH4HO-cemiHapcbke 3aHATTS Ne 11

Pexomenoauii 00 niozomosku ma npogedenna 3auammsa. B xomi

paKkTUYHO-ceMiHapchkoro 3aHsATTsS Ne 11 BigOyBaeTbes 3axucTt pedepariB, TeMu
SKUX a/IallTOBaHl 0 HAPSIMY iX AUIUIOMHOI poOOTH (mpoekTy). OpieHTOBHI TeMu

pedeparis:

ok wnE

8.

9.

HaykoBe moHsATTs «1HpopMarlis» Ta HOTo €BOJIOLIS.

Po3BuTok iHbopmarliiiHoi reorpadii 3a pyoexeM.

CriBBITHOIIICHHS TEPMOAMHAMIYHOI Ta 1H()OpMAIIHHOT EHTPOTI].
[ndopmariitHi kputepii €BOIOIIT CUCTEM.

ComuanpHa iH(OpMallis Ta 1 pojb y pO3BUTKY CYyCHUIbCTBA.

CrpyktypHa iH(DOpMaIlis TPUPOTHUX CHUCTEM, SK BHUXIJHA ITO3UIIIS
IPUPOJOKOPHUCTYBAHHS.

Ponp mpUHIOMIB aHTPOIOIEHTPU3MY 1 TPHUPOIOICHTPU3MY B PO3BUTKY
COLIIOT€OCUCTEM.

[HdopmartiitHuii 0OMIH B IPUPOJHUX CUCTEMAX.

[HdopmariitHuil OOMIH B COLIIaJIbHUX CHCTEMAX.

10.Tpancdopmariii BUKOHABYUX CUCTEM CYCIIIbCTBA.
11.Ponb iHpOopMaLiiHOTO pecypcy y pO3BUTKY CYCIIIbCTBA.
12.BrnuB riobanizaiiiHux mpoiieciB Ha 1HGopMaIliiHuil 0OMiH y COLIabHO —

reorpaiqyHUX CHCTEMax.

Pedepar mae Brirouaru:
e  OOrpyHTYBaHHS aKTyaJbHOCTI 0OpaHOi TeMH 1 MpoOIeMu;
®  BHU3HAUCHHS METH Ta 3aBJaHb JOCIIHKCHHS;
®  BHU3HAUEHHS Ta OOIPYHTYBaHHs 00’€KTa Ta MpeaIMeTa JOCIIIKEHHS;
®  METOJM JOCIIPKEHHS, Ta 10 3a JOMOMOT0I0 HUX Oy/ie BU3HAYEHO;
®  OCHOBHY YaCTHHY
e  miependOavyBaHi BUCHOBKH, SIK BOHH BIJIIIOBIAAIOTH METI Ta 3aBJaHHM;
®  Ha OCHOBI SIKHX JpKepesax iH(popmailii BAKOHaAHO poOOTY;

Kpurepii ouinroBanns pedepary :

- PO3KPUTTS aKTyaJIbHOCTI TEMH JOCIIJIKEHHS — [ 6ar.;

- KOpEKTHE BHM3HAYECHHsS 00’€KTy, IPEeAMETY METH Ta 3aBAaHb podoTu —1
oan;

- BIANOBIAHICTH BUCHOBKIB METI Ta 3aBAAHHAM IOCIIKEHHSI — [ Oa;

- 3axucT podotu — I b6an,

- BIJNOBIJII HA 3aMUTAaHHS, Y4acCTh Y JUCKYCIi — [ Oa.



