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Beryn

Kowmrt'totepHi irpu € nonyasipHUMH (opMaM# po3Bary, siki MPUBEPTAIOTH yBary
M1JIbIOHIB TPABIIIB 10 BCbOMY CBITY. 3 PO3BUTKOM TEXHOJIOTIN 1 3pOCTaHHAM aMOiLin
pO3pOOHUKIB, TeWMIUICH cTae Bce OUIBII CKIAJHUM 1 3axoruorouuM. IIpore,
3a0€3MeUYeHHs BHCOKOI SIKOCTI ITPOBOTO JOCBIy BHMAara€ TIMOOKOTO PO3yMiHHS
CTPYKTYpHU Ta JUHAMIKH IpajibHUX MPOIIECIB.

VY 1IbOMY KOHTEKCTi, CTa€ BC€ OLIBII OYEBUIHUM, IO TPATULINHI MIIXOAU 0
MOJICJTIOBaHHS TeHMIUICI0 MaloTh CBOI oOMexkeHHs. JIiHiiHI CTPYKTypU CIOXKETy He
3aTHI TOBHICTIO BIiJOOpa3WTU CKJIAJHICT, B3a€EMOAIN Ta aJbTepHATHB, SKi
MPOIMOHYIOTh Cy4acH1 KOMIT'IOTEPHI irpHu.

VY 3B'SI3Ky 3 1M, BUHUKA€ MOTpebda y HOBHX MIIXOAaX A0 MOJAETIOBAHHS
KOMIT'IOTEpHHUX 1rop, siki O 3a0e3redyBaju THYUYKICTh, HECOOMEXEHI MOXKIIMBOCTI Ta
1HTepakTUBHICTh. ONMH 13 HANpSMKIB PO3BHUTKY IIi€l oOnacti - rpadoBa MOAEIb
rpalibHUX MPOIECIB, 110 0a3y€ThCS HA MaTEMaTHYHUX Tpadax.

[Iss pobora mnpucBsiyeHa JOCHIIKEHHIO Ta PO3BUTKY TrpadoBoi mojaeni
KOMI'FOTEpHUX 1rop. MU BUBHAEMO MOKJIIUBOCTI, SIKI HaJIa€ BUKOPUCTaHHS rpadiB 1Jis
MPENCTAaBICHHS Ta KEepyBaHHSA TpajJbHUMHU  CTpyKTypamu. JlOCHIIKy€eThCs
BUKOpPUCTAHHS TpadOoBUX MPaBWII ISl OMUCY AMHAMIKK TEHMIUICIO Ta MOJACIIOBAHHS
B3a€EMOJIIN M1k PI3HUMU €JIEMEHTaMU TPH.

Takox B poOOTI pO3MISAAIOTECS MPAKTUYHI 3aCTOCYBaHHS TpadoBOi MO B
PO3p00IIl KOMITIOTEPHUX 1TOpP, MOKIMBOCTI aBTOMAaTH3AIlll TECTYBaHHSI Ta ONTUMI3AIli1
IpaibHUX CTPYKTYpP 3 BUKOPUCTAHHSM (HOpPMabHUX METOIIB, IO JA€ PO3POOHUKAM
MO>XJIMBICTh CTBOPIOBATH O1IBIN €(h)eKTUBHI Ta 3aXOIUIIOI0Y1 I'POBI1 I0CBIIH.

Ocraroyna mera 1i€i poOOTH MOJSATa€E B TOMY, 100 TMOKa3aTH IOTEHIIA
rpadoBoi Mozeni po3pOOKH KOMM'FOTEPHUX Irop 1 CHOPHUSATH MOAAIBIIOMY PO3BHTKY

OTO HAIPSAMKY.
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1. Teopisi rpadis. 3arajbHi oOpucH.

1.1. OcHOBHi NOHATTHA

Teopis tpaghic — po3mil MaTEMATHKH, 110 BUBYAE TaKi CTPYKTYPH SIK Ipagu.
I'padpom G HasuBarothes mapu MuOkHH (V, E), 1e V — He-TIOpOXKHSI MHOXKHHA 3HAYEHD,
[0 HA3WBAIOTHCS Gepuunamu abdo eyziamu (vertices, nodes), a E — MHOXuHa
JBOYJICHHUX IMAMHOXHWH V, TII0 Ha3UBAIOThCA pedopamu (edges).

Sxmo x;, y; € E, Toni pedpo E{x;, y;} BBaxkaeTbes inyuoenmuum.

x2

Man. 1. Haiinpocmiwuii rpagh

MHOXUHH €TEMEHTIB 7151 JaHOTO Ipady BUTVISAAIOTh HACTYITHUM YHHOM:
V={x,x,,...,x7},
E= {{x1: XZ}, {x1: xZ}r Ty {xS' x6}r {x5' .’X,'7}}
Kinbkicte pedep, 1110 npueIHaH1 10 O/IHIE€T BEPUIUHU € KYMOM 8EPULUHUL.
Insixom Ha3uBalOTh OyAb SIKy CKIHUEHHY IMOCIIJOBHICTh BEPIIMH 3’ €IHAHUX

pebpamu.

Ipad HasuBarOThL npocmum, AKIO BiH He Mae xogHux mnerensb (loops) ado

KpaTHuX pedep (multiedges).
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Man. 2. Ilemns ma kpamui pebpa

Cama mpobOnema Brepiie Oyna chopmynboBaHa y XVIII cT. mBelmapchkum
matemarukoM Jleonapaom EiinmepoMm, sxuii moctaBuB co01 3amady — «Uu MoxHA
MOJTOJIATH 7 MOCTIB y MICTI TaKHM YHHOM, IIOOW O KOXKHOMY TIPOWTH JIUIIIE pa3?».
CporopHi 11e BiioMo sk 3aja4a rpo Kenircoeprebki Mmoct. Buenuit cam chopmyintoBas

IO 3a/1a4y 1 caM ii BUPIIIKB, 3aKJIaBIIN MTOYaTOK PO3BUTKY Teopii rpadis.
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Man. 3. Mana mozouacnoeo Kenircbepry ma npeocmagnents wiisixy y uaisioi Mynemurpagy

BizpMeMo juist ipuKiIaty neBHU rpad, skuil Hagall Ha3uBaTUMEMO «Ipad G, ».
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Man. 4. Ipag G,

Mapwpymom Ha3UBAETHCA TaKUN MapIIPYT, Y SKOMY BC1 BEPIIUHH Pi3HI.
Sxmo B MapuipyTi Bcl peOpa pi3Hi, 1 IpU [[bOMY MapIIpyT HE 3aMKHEHHH, TO
MapuIpyT HOCUTh Ha3BY JaHyroe. Jlaniiorom y rpadi G, Mmoxe OyTu
{vo—v1 —v3 -V — v, — Vg — Vi)
llInaxom Eiinepa Ha3MBa€TbCsl TaKWW JAHIIOT 10 MPOXOJAUTH ycima pedpamu

nuie 1 pas.

1.2. Ckaaanimi crpykrypu rpadis.

[epesa

Jlist ommucy Takoi CTPYKTypU SIK Oepeso HaM 3HAJOOUTHCSA 1€ JACKIIbKa
BU3HAYEHb.

Bepiunu u Ta v € 3B’s13aHUMH, SKIIO ICHYE MApIIPYT BIJ U JI0 V.

I'pad HA3MBAETHCS 36 A3aHUM, KOJIM KOKHA T1apa BEPIIMH y HHOMY € 3B’ S3aHOIO.

BianosinHo, y He 3B'43HOrO rpada po3pi3HAIOTHCS KOMIIOHEHTH 3B'A3HOCTI, 5Kl
€ He3aJIeKHUMH 3B'I3HUMHM 4yacTMHamu rpada. KokHa KoMIOHEHTa 3B'SI3HOCTI Mae
MapHIpyTH MK OyJIb-SKMMH BEPIIUHAMU B MeXaX I11€i KOMIIOHEHTH, 1 HEMOXJIMBO

JI0J1aT HOBY BEPIIHMHY /10 KOMIOHEHTH 0O€3 MOPYIICHHS 3B'I3HOCTI.
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Pebpo, mo skmo #oro 3abpatu 13 rpady, 30UIbIIyE KUIBKICTH KOMIIOHEHT

3B’SI3HOCT1 Ha3UBAETHCSA MOCHOM.

v0

<
W

O

vl

v2
v4

Man. 5. Tpu xomnonenmu 38'a3H0cmi He 36's13an020 Ipaga

3amkHeHum winAXOM HA3UBAETHCA TaKUM [UISIX, IO TOYMHAETHCA Ta
3aKIHYY€EThCS Ha OJIHIH 1 TiMl camiii BEpIIHHI.

L{uxnom HA3UBAETHCA 3aMKHEHUN NUISIX, /e KUIBKICTh BepmuH k = 3, Ta yci
BOHH, OKPIM ITOYATKOBO-KIHIIEBO1, € Pi3H1 (BIACTUBICTH MapIIPYTY).

Matoun yci 11 BA3HAYE€HHSI MU HAPELITI MOXKEMO OIKCATH AEPEBO.

3’eqHanui rpad, 1m0 He Ma€ UKITIB, HA3UBAEThCA Oepesom (tree).

Man. 6. [epeso



Takox, koxHa BepIlIMHA JiepeBa, 110 Mae KyT | HazuBaeTbed aucmkom (leaf).

Kicmaxosum oepesom 3’ennanoro rpady G € miarpad, mo € J1epeBoM 13 Ti€r0
caMOI0 KUIBKICTIO BepiiuH, 1o 1 1pad G. [Jo Toro x, koxeH 3’e€nHaHuil rpad mae

npuHaiMH1 1 KiCTAKOBE JIepeBO.

Man. 7. Yepsonumu moscmiwumu pebpamu nokasano Kicmskoge oepeso paga G,

Tyt mMu penpeseHtyemo mepminanu (terminals) — nmucts OiHapHOrO nepesa,
HIOSIBJISIIOTh 0000  OJIok  Bxonmy (input) abo Onok Buxomy (output) — 110
no3HayaTuMyThcsl [0 Ha cxemax TIpadiB Ta BUKOPHUCTOBYBATUMYTHCA y HACTYITHOMY
posaini. Bepmmunu |V|, O BBaxkarumyTbcsa nepemuxauamu (switch), mo depes HHX
MPOXOAUTH 1H(pOpPMAII 13 BXITHOTO TEPMIHAIY 10 BHXIAHOTO. Po3mip mepexi NxM
JOPIBHIOE KUIBKOCTI input N MOMHOXEHY Ha KUIbKICTh output M. B HacTymHux

NPUKIIaJaX PO3MISIAATUMYTHCS PiIBHI MEPEX1, TOMY po3Mip Bupakarumerbes NxN.

Binapue oepeso

bBinapnum 0epeeom Ha3UBAETHCS TaKe JEPEBO, 110 Ma€ 1 BEPILHHY, IO 3BETHCS
Kopenem, sKa 3’€lHaHA 13 2-Ma HACTyMHUMHU BEpIIMHAMHU KpaTHUMH pebdpamu. Bix
KOXHOI 13 IIUX BEPILINH MOXKE BUXOIUTHU Taka cama rapa i Tak aajui. [losnum 6inapuum

Odepesom Ha3UBAETHCS Take O1HAPHE JIEPEBO, 10 BIJMOBIIA€ 3a7€KHOCTI



Vl=2,i=1,

Jie [ — KUTBKICTh PIBHIB JIepeBa.

In0 Out0 Inl Outl In2 Out2 In3 Out3

Man. 8. Ilogne binapHe Oepego i3 Mepexceoio 61acmusicmio

Hiamempom mepedsici Ha3UBAETHCSA JIOBKHHA HAWKOPOTIIIOTO MAapIIpyTy MIXK
input Ta output, 110 € HAMOLIBIIT BIAAICHI.

Bigauni Mu OyzieMo 3BaXkaTu Ha TaKy XapaKTEPUCTHUKY, sk 3ampumka (latency),
10 BUPAYKAETHCS YacoM, SIKH HEOOXITHUM TaKeTy MepEeMICTUTHCH 3 input 70 output.

Hiamerp OinapHoro jgaepeBa ckmamae 2 * (1+log, N). 3HaueHHa €
Jorapu(MIYHUM, TOXK PE3yJbTaT IIJIKOM 33JI0BIIbHUN. Posmipom nepemuxaua € #oro
KUIBKICTB Input 710 KiTbKOCTI output. He paxyroun kopensi 6iHapHe JepeBO Ma€ po3Mip
nepeMukada 3x3. lle moBosi Benuka, Ik MU 100AYUMO Jaii, KITbKICTh HalpsMIICHUX
pebep Ha OMH TIepeMUuKad IS nepeaadl nanux. Kinvxkicmos nepemuxauié y TOBHOMY
O0iHapHOMY niepeBi piBHa 2N — 1.

llepecmanoskoro (permutation) Ha3UBAETHCS byHKIIis
[: {0 + N — 1} - {0 ~ N — 1}, ne Hemae 2-X 4ucell, 1110 MAETh OJJHAKOBE 3HAYCHHS.

[1(i) = I1(j) Toaii Tinbku TOAi, KOMIH [ = j.
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IIpobnemoro 3Hax00HCeHHs WLAXY nepecmaHo6Ky Ha3UBAE€THCS 3a/1a4a, KOJIU JIJIs
KO)KHOTO [ MOTPIOHO HanpaBuTH Taketd i3 In; mo Outpgy MapumipyTom, o
3alMUCYETHCA Pi,H(i) .

3amoposicme  (congestion) 'y maxy Py oy, - Py—1,m(v-1) BIANOBigae
HaHOUIBIIIOMY YKCIIO MAPUIPYTIB, IO MIPOXOASThH YEPE3 OJIUH MePEMUKAY.

KinbkicTh 3aTOpiB y OBHOMY OiHapHOMY JAepeBi piBHa N, 110 € HEMMOBIPHO
BEJIMKUM 3Ha4eHHAM. [ificHO, abu mo0aTh IUIAX 3 OIHIE CTOPOHH JIepeBa 0 1HIIO]
MU 000B’SI3KOBO MPOXOAMMO Yepe3 KOPEHEBHM epemMuKkad. SIKIIo XK 3 IKUX0Ch TPUYKH
KOpPEHEBUH MepeMuKay nepectane (yHKI[IOHYBaTH, TO MU OTPUMAEMO 2 KOMIIOHEHTHU
3B’SI3HOCTI; CUCTEMA PO3MAJAEThCS.

JlaBaiiTe MOIVITHEMO Ha 1HINI TPUKIAAA MEPEKEBHX IpadiB, sSKI MOXKIHUBO

MaTUMYTh Kpallll XapaKTEePUCTUKHU.

Jleosumipnuii macue

[TormsHyBIIM Ha OyIOBY MEpEXi MPEACTABICHY JBOBUMIPHUM MacCMBOM MOKEMO
BCTAHOBUTHU HACTYIIHI BJIACTHBOCTI: Jiamerp — 2N, po3Mip nepeMukadiB — 2x2,

KiIBKICTh nepeMuKadiB — N 2, 3aTopoBicTs — 2.

o [[}——

Inl

m2 []

In3

O

Out0 Outl QOut2 Out3

Man. 9. Ipagh cmpyxkmypu 0606UMIpHO20 MACUEY 3 MEPENCEEOTO AACTIUBICNIO
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Tyt Mu MaeMo CTPYKTYpY, IO Ma€ pa3iouy MepeBary y 3HAuUEHHSIX pO3Mipy
NepeMHKaya Ta 3aTOpOBOCTI, HATOMICTh MU OTPUMAJIH JIHIWHUN JiaMeTp Ta KBaJpaTHY
3aJIeKHICTh KUTBKOCTI IEPEMHUKAYIB, 10 TAKOXK JAJIEKO HE 3aBXKAH € TAPHUM BapiaHTOM

115 3acTocyBaHHs. [Ipote cipoOyeMo 00’ €THATH 111 JIB1 KOHIICTIIIT B OHY.

1.3. KomyHnikaTuBHi Mepexi

Tyr MM mgidoumM 10 HApiKHOTO KAMEHIO KypcoBoi poboru. Ipadm, mo
PO3IISIATUMYTBCS B IIbOMY MiAPO31I, Ta 1X XapaKTEPUCTUKH 1 OyIyTh IPEAMETOM
TIOJTAJTBITIOTO JOCIDKEHHS. AJIe CTIepITy pO3IITHEMO HACTYITHI CTPYKTYPH.

Mepesica-memenux

O06’eHaBIIN MAXIJ MOABIMHOTO PO3rayKeHHSI, K y JIepeBax Ta MPSIMOKYTHY
CTPYKTYPY, K Y ABOBUMIPHUX MacuBax, MU MOXEMO OTPUMATU TAaK 3BAHY MepexiCy-

Memenuka. XapaKTepUCTHKN METEJNKa € HacTymHi: miametrp — 2 + log, N, po3wmip

nepeMuKauiB — 2x2, KimbkicTh mepemukadiB — N(1 + log, N), 3atoposicts — V/N.
TakuM YMHOM MU Ma€EMO OJHOYACHO JIOTapU(PMIYHOIO BUAY J1aMETpP Ta KUIbKICTh
nepeMuKadiB, a 3HAYEHHS 3aTOPOBOCTI € JeCh MPUOIM3HO TOCEPEIMHI MK MTOBHUM
OlHapHUM JEPEeBOM Ta JIBOBHUMIPHMM MacuBOM. Takuii crmoci® mepenadl MakeTiB €
e(eKTUBHIIIMM, 00 KOXKEH input MOXKe MPETEHIyBaTH Ha CBI1M YHIKaJIbHUI MapIIpyT.
[Tepemukadi € «yHIKaJIbHO 1ICHTHU(IKOBaH» BIAMOBIIHO JI0 PSJIKa Ta CTOBITYUKA
1 MOXKYTh OyTH MOKa3aHl y BUINISAA1 OIHAPHOTO KOy, Ta BUOIp HUIAXY 332 JOTOMOI'OIO
O1HApPHOTO KOAY € Jy’Ke MPOCTUM — SAKIIO € Mepexi Bif i-input g0 j-output, i # j, TO
HOMeED KOJIOHKH BianoBinae Homepy N + 1 uudpu y ABINKOBOMY UHUCII1 , 1 AKIIO HUPPH

In ta Out BiAPI3HSIOTHCS, TO NUIAX 171€ B 01K po3raiymKeHHs, a He 3a MPSIMHUM peOpoMm.
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000 | In0 [}———() () .v [] outo
001 | In1 [ .\ I.' v.A. (] Outl
010 | m2 [ () 'v .I v. ] Ou2
"A,.’A»‘.

011 | In3[] ."v’v | ] Out3

100 | In4 .“ () () () [ ouw

/\
lv
101 | s [ ® /V\

IANNX .
N AVANS <

111 | In7[] () () () (] ow7

Man. 10.Mepesica-memenux Ha 8 napexooy-euxooy

Tum HE MeEHII, MU MOXEMO 3pOOHWTH 1€ OJHE IOKpAIlleHHS MEpexi,

POAYOIIIOBABIITY PO3TATYIKEHHS Y 3BOPOTHHOMY HAIIPSIMI.

Mepeorca-memenux beneca

Taka Mepeka MaTHMMe HACTYIHI Xapakrtepuctuku: miamerp — 1+ 2log, N,
po3Mip mepeMuKadiB — 2x2, KiIbKiCTh mepemukadiB — 2N log, N, 3aropoBicth — 1.
TakuM AUBOBOMKHUM YHMHOM MU 3BEJM MOKAa3HUK 3aTOPOBOCTI /10 1, ToOTO B Oynb

SKOMY BaplaHTIi IEPECTaHOBKM B HAC € YHIKAJIbHUI UISIX Bij input 10 output.
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(5]

0 1 , 4 5
000 | In0 [} O) O) ) O) [ ouo

001 | In1 [ Q .AVQ“O‘!A. @, [] outl
NENDANY/RL0.SLo. o1/
SISION! /A7 s S 7N /A,
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100 | In4 .‘#‘#‘ “’0 O ouud
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[ oute

1| w773 O O Q [1 Out7

Man. 11. Mepexca-memenux beneca na 8 nap 6xo00y-8uxody

1.4. Hajivyactimi npo0gemMu Ta iX BUpPilICeHHS

Anropumm Jleuxcmpu

Pebpa rpadiB MoxyTh MaTu Odosocuny/éacy (weight). TepmiH o3HauYeHHS HE
noTpedye, 3pO3yMITUNA I1HTYITUBHO Ta Kpallle OMUCYEThCS Ha MpakTtuill. JlaHuit
aJITOPUTM 3HAXOAUTh HAWKOPOTILUN IIISAX B1Jl OAHIET BEPUIMHU Ipady 10 BCIX 1HIIHMX
BepmnH. Knacuunuii anroputM JlekcTpu mpairoe TUTbKU miig rpadiB 0e3 pedep

B1JT'€MHOI JIOB)KHHH.

Man. 12. Ipuxnao rpaghy 0ns npoxoodoicenns Hum anropummy letikcmpu
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HeoOxinmHo 3amaT mo4yaToKk Ta KiHeUb HUIAXy. Hexall nuM 3HadyeHHSM

BIJIMOBIIAI0Th Uy Ta Vs BIJMOBITHO.

1.

BusHauaemo BijacTaHi A0 BCix By3iiB |V| sK HECKiHYCHHI, a BiJCTaHb @ 0
MOYaTKOBOTO By3ia - ().

OOupaeMo NOYATKOBHI BY30JI U SIK IOTOYHUH BY30I.

JJi1 TOTOYHOTO By3/1a OOUMCIIOEMO BIJCTaHb J0 BCIX CYCIIHIX BY3JiB HUIIXOM
J0JIJaBaHHA Baru pedpa A0 MOTOYHOT BicTaHi. SIKII0 oTprMaHa BiJICTaHb MEHIIIA
3a MOTOYHY BiJICTaHb JIO IILOTO By3J1a, OHOBUTH ITOTOYHY BiJICTaHb.

[To3HauaeMO MMOTOYHUI BY30J1 SIK IPOUIECHUM.

SAxio Bci By3iu Oynu BijiBiaH1 a00 HEMae TOCTYITHUX BEPIIUH JJI1 OHOBJICHHS
BIJICTaH1, aJITOPUTM 3aBEPIILYE POOOTY.

Bubpatu HeBiBilaHUN BY30J1 3 HAWMEHIIIOIO BiJICTAHHIO SIK HOBHM MOTOYHUMN

BY30J1 1 TOBEPHYTHUCS 10 KPOKY 3.

Pozdapoysanus tpadis

[Tpobnema po3dapOyBanHs rpadiB MoasArae y NprU3HAUCHHI KOKHOMY BEPIIHMHI

rpady mEeBHOTO KOJIbOPY TaKUM YHMHOM, 1100 KOMIHI JIBI CYMIXKHI BEPIIMHU HE MaJlv

OJHOIO0 M TOro X Koibopy. Hipkue posnuily MyHKTH aJlrOpuTMy BHPILIEHHS IET

npoOieMu:

1. Bubip nouamxoeoi eepwunu. OOpatu Oyab-siKy BepHIMHY Tpady B SIKOCTI
IOYaTKOBOI.

2. Ilokpumms eepwun. 1IpoxonuTy MO KOXKHINA BepIIuHI Tpady 1 MpuU3HAYATH M
KOJIbOPU TPUTPUMYIOUUCH alroputMmy po3dapOyBaHHs (KOIHI JBI CyMIXKHI
BEPIIMHU HE MOXKYTh MaTH OJTHOTO i TOTO K KOJIBOPY).

3. Bubip xonvopy. Bubparu 1oCcTynmHui KoJip, SKUH 1€ HE BAKOPUCTOBYBABCS TS
CYMDKHUX BEpLIMH. SIKIIO BCl JOCTYIHI KOJBOPU BXXKE€ BUKOPUCTaHI — JOJATH
HOBUH Y MHOXHHY KOJIbOPIB.

4. 3acmocyeanns konvopy. lpu3HaYNTH TOTOUHIM BEPUTUHI KOJIP.
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5. Illepesipka ymosu poszgpapdyeanus. llepeBiputu, YW 3aTOBONBHSIOTHCS BCl
yMOBHU po3dapOyBaHHs. SAKIO HEMae BEPIIHUH, K1 MAlOTh OJUH 1 TOW CaMUiA
KOJIIp 1 € CyMI>KHUMHU, TIEPEXOAUMO JI0 HACTYITHOI BEPITUHHU.

6. Iloemopenns. IloBTOPUTH KPOKH 3-5 1JI KOKHOI BepIIMHU Ipady J0 THX TP,
MOKH He Oyzie MPU3HAYEHUN KOMIp KOXKHIN BEpIIHHI.

7. Busio pezynemamy.

Man. 13. Ipocmuii npukaad posgapbosarozo tpagy

MinimManbHa KUIBKICTH KOJBOPIB, B sKI MOxe OyTu 3abapBieHuit 1pad
Ha3UBA€THCS xpomamuunum yuciom ¥ (G). Sxmo koxxkHa BepmmHa y rpadi G Mae KyT
<d,d =|E|, Tomi craHgapTHU{ anropuT™M po3dapOyBaHHS BHUKOPHUCTOBYE

moHaioieIe d + 1 KompopiB 1 G.

IIpobrema cmivikux wiro0is

[Tpobmema cTifikuXx HUTFOOIB TOCTA€ TOJI, KO MH MA€EMO 08000bHUL IPAQ
(Takuil, y AKOMY € 2 TpynH, HallpUKJIaa YOJOBIKM b Ta )KIHKU g, 10 HE MalOTh pedep
MOMDXK CO00F0, TPOTE MalOTh pedpa 3 1HIIOK TPYMO) Ta HaM HEOOX1THO YTBOPUTH

napu 3riHO 3 MPIOPITETOM YIIOI00aHb KOKHOTO €JIEMEHTA.
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Man. 14. Inrocmpamusruii 0860001bHULL Tpagh
Iniyianizayis. KoxeH e1eMeHT 3 KOXKHOI rpynu opMye MOYaTKOBE BIIOAOOAHHS
1010 €JIEMEHTIB 1HILIOT TPYTIH.
Bubip nespyunicmio. OOupaeMo OIHY 3 TPy, HaNPUKIAJ, YOJOBIKIB b, 1
MOYMHAEMO 3 TIEPIIIOTO EJIEMEHTA €T TPYIIH.
Ilonapne cniecmagnenns. OTpuUMaTH y TOTOYHOTO €JEMEHTa b CIHCOK
€JIEMEHTIB I'PyNH g, BIICOPTOBAHUX 3a iX BIOA0OaHHIM. [lepeBipuTH, uu BXKe €
cTaOUIbHE CIIBCTABJICHHS JUIsl LIOTO €JIeMEHTa. SIKIo Tak, TO MEePEXOAUMO 10
HACTYITHOTO €JIEMEHTA.
Bubip nomenyiiinoco napmuepa. O0upaeMo mepuiuii enreMeHT 0e3 mapu 31
CHHCKY BII0JI00aHb MOTOYHOTO €JIEMEHTA.
Ilepesipxa enooobanns. IlepeBipsieMo, Y1 Mae MOTOYHHM MapTHEp g mapy 3
1HIIMM eneMeHTOM b. SIKIIO Tak, TO YTBOPIOETHCS Mapa, 1 00uaBa €IeMEHTH
BKJIIOYAIOTHCSI [0 CTAOUIBHOIO CIIBCTABICHHS. SIKIIO Hi, NEPEBIPUTH, YU
BITOJI00aHHS TTOTOYHOTO €JIEMEHTY b Kpallle, HI’K y HOro MOTOYHOTO IapTHEepa.
Onognenns cmabinbHo2o chiecmagiens. SIKIo NOTOYHUM apTHEP Mae mapy, a
BI10100aHHS MOTOYHOIO €JIEMEHTA Kpallle, Hi’K Y HOro MOTOYHOIO MapTHEPA, TOAI
Tpeba OHOBUTHU CTAOUTHHE CIIBCTABICHHS, BUKJIFOUUBIITK TTOTOYHOTO MapTHEpa 1
JIOJTaBIITM OOPAHOTO €IEMEHTA.
Iloeémopenns. IIoBTOproeMO KpOKH 3-6 115l KOKHOTO €JIeMEHTa BUOPAHOI TPy,
MIOKH BC1 €JIEMEHTH HE MaTUMYTh TIapy.

Busio pezynemamy.
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2. Teopis irop Ta ii 38’5130k i3 rpadgamu

2.1. OCHOBHI M0JI0KEHHSA

Teopis irop — Teopist MAaTEMaTHYHUX MOCIICH IPUIHATTS ONTUMATBLHUX PIIlICHb
B yMOBax KOHQMIKTY. OCKUTbKU CTOPOHH, 110 O€pyTh y4acTh B OUTBIIOCTI KOH(IIIKTIB,
3aIliKaBJICHI B TOMY, 1100 MPUXOBATHU BiJl CYNIPOTUBHHMKA BJIACHI HAMIpH, MIPUHHATTS
pillleHb B yMOBaxX KOH(QIIIKTY, 3a3BUYail, B1I0YBAa€ETHCSI B YMOBAaX HEBU3HAYEHOCTI.

Teopist irop € 3aXOIUTIOI0YUM 1HTEIIEKTYAIbHUM 1IHCTPYMEHTOM, SIKUH JT03BOJISIE
HaM PO3KPHUTH CKJIAIHICTh B3a€EMOJIT MDK pallloHaJbHUMH TPaBISIMU Y KOH(PIIKTHUX
cuTyailisix. BoHa 3HaXxoauTh CBOE 3aCTOCYBaHHS B €KOHOMII[, MOJITHUYHIN Haylli,
610710111 Ta 6araThOX 1HIIKX TaTy3s5X, 1€ aHAJII3 CTPATETTYHOTO NPUUHSTTA PIIlICHh Ma€e
BEJIMKE 3HAYCHHS.

BuBdeHHs Teopii irop M03BOJSE HAM Kpalle PO3YyMITH, SIK 1 YOMY JIFOJIU
BUMHSIOTh B TIEBHUX CHUTYallisIX, K B3a€EMOJIIOTH IMiJi BIUIMBOM KOHKYpPEHIIi abo

CHIBIIpalll, 1 IK MO>KHA 3HAUTH ONTHUMAJIbHI CTPATET1i ISl JOCSTHEHHS CBOIX L.

JIoriyHOI OCHOBOIO TEOPii 1Irop € hopmainizanis TPbOX MOHSATH, SIKI BXOJATH B ii
BU3HAYEHHA 1 € ()yHIaMEHTAJIIbHUMH JIJIS1 BCI€T TEOPIi:
e KoHmikT;
o [IpuiiHaTTs pimieHHs B KOH(IIKTI,
e OnTUMAaNIbHICTh MPUUHATOTO PIlICHHS.
Ii TOHATTA pO3MIANAIOTECA B TeOpii irop y HaWmuMpmIoMy ceHci. IxHi

opmaJtizarii BIAIMOBIAAr0ThE 3MICTOBHUM VSBJIECHHSAM IIPO BIAIMIOBIAHI 00'€KTH.
p y. p

3MICTOBHO, KOH(JIIKTOM MOYKHA BBakKaTu OyAb-sIK€ SIBUILE, BIJHOCHO SIKOTO
MO)KHA Ka3aTH MPO WOTr0 YYaCHUKIB, MPO iXHI Jii, PO pe3ylnbTaTy SBUII, IO SKHUX
MPU3BOASATH 111 i1, IPO CTOPOHM, SIKI TaK UM 1HAKIIIE 3aI[IKABJICHI B TAKUX HACHIAKaX, 1
PO CYTHICTb IIi€1 3alliKaBICHOCTI.

Irpu MmoxxyTh OyTH Ki1acu(ikoBaHi 3a pi3HUMH KpuTepiaMu. Po3misiHemo irpu 3a

KJ1acudiKaIissmMH.
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Koonepamueni ma Hekoonepamueti i2pu

Y KoomepaTMBHUX Irpax TpaBlli MPAIIOIOTh Pa3oM 3 METOI TOCSTHEHHS
CIIJILHOTO pe3yabTaTy. Y HEKOOINEepaTUBHUX Irpax TrpaBili IFOTh CaMOCTIHHO 1
KOHKYPYIOTh OJIFH 3 OTHHM.

KooneparusHi irpu:

a) bynmp-ska komaHaHAa Trpa, B AKiM Tpyna JIOACH CHUIBHO TIPAIlOE Ha
JOCSITHEHHSIM TepeMorn B MaTdi. HaiOineln momynspHUMHU BiieoirpamMu  Ha
CHOTOJIHILIHIN IEHb € siKpa3 KooneparuBHi 3MarainbHUbKI CS:GO, League of Legends,
Overwatch Toro.

b) KoomneparusHi irpu, Hanpukian Payday 2, It Takes Two, Left 4 Dead, B sikux
30upaeThcsi kKoMaHaa 2, 3, 4 1 Oulblie TpaBliB, SKI CHUIBHUMHU 3yCHIUIIMU MYCSITh
MIPOXOJIUTH PIBEHDb 3HUIIYIOYH BOPOTIB Ta BUPINIYIOUH JIOT14HI 3a7a4i.

HekoonepaTtusHi irpu:

a) Iaxu. KokeH rpaBelb i€ caMOCTIMHO 1 HAMAraeThCsl IEPEMOITH OIOHEHTA
IIUISIXOM TaKTHKH Ta CTpaTerii.

b) Pexum koposniBcbkoi 6utBH (battle-royal), HalsiCcKpaBiIUMH MTPeICTABHUKAMU
sxoro € Fortnite, PUBG, Apex Legends, B IKMX BelMKa KIJTbKICTh TPaBIIiB 3Mara€TbCsl
y LIYTEPHOMY KaHpI 32 BUOKUBAHHS, TIEPILIE MICLIE.

C) CuMmyIaTopH IEPETOHIB, A€ OYEBUIHO KOXKEH IPaBelb X0ue MPUATH Ha (iHIII

MEPLINM.

CumempuyuHi ma acumempuydHi icpu

VY cumeTpuyHHX irpax BCl rpaBlil MalOTh OJJHAKOBUI HaOip cTparerii 1 0JHAKOBI
BUTpAIll. Y aCUMETPUYHHUX ITPpax rPaBIll MAIOTh Pi3H1 HAOOPH CTpATETiil 1 MOXKYTh MaTH
pi3HI BUTpaIi.

CumeTpuyuHi irpu:

a) Y maxax oOuaBa rpaBlli MalOTh OJHAKOBHUH HAOIp (iryp i MOMKJIHBOCTEH.

[TouaTkoB1 yMOBH 1 ITpaBujIa OAHAKOBI Ji1s 000X IPABIIiB.
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b) IlpukiamoM CcUMETPHYHOI TPH MOXKHA HABECTH Memaiepu — CHiAPaHU
(speedrun). Lline cnigpady He B OTpUMaHHI TUX PECYPCIB Ta JOCATHEHB, 110 MPOIOHYE
rpa, a B SKHAWUIIBUAIIOMY IMPOXO/PKEHI TPU UM PIBHA TPH, KOJIU CaM€ 3MaraHHS
B110YBA€THCA Yy CIUJIBHOTI IPaBIliB HA PI3HOMAHITHUX 1HTEPHET-(HOopMyax.

ACHMETpHYHI ITpH:

a) 3 MipkyBaHb 30€peXKCHHsS pPI3HOMAHITHOCTI y Bifeoirpax dacTile
CIIOCTEPIraloThCs CaMe ACUMETPHUYHI BUTIAIKU, 00 YaCTO KOXKHOMY T'paBIIeBl HAJIA€THCA
MOYKJIMBICTh OOMpPATH IFPOBOTO MEpPCOHAXKA 13 PI3HUM HAOOPOM XapaKTEPUCTHK Ta
0COOMBOCTEN Ha pIBHO3HAYHIM 30a7aHCOBaHIM ITPOBINA IUIOMIMHI, 200 X HaBIaKH,
KOJIM ITpOBI MEPCOHAX1 HE BIJPI3HAIOTHCS, ajie € PI3HMI y OajllaHCl Ta CTpaTerisax
B1JIHOCHO HaBKOJIMIIIHHOTO CEPEIOBUIIA, IPOBOT MaIlH.

b) HacTinbHi irpu )aHpy «CeKpeTHI poiti». HalmonymsapHiluMu npecTaBHUKaMU
B HacTUIbHUX irpax € Madis ta Cekpernuit ['itnep, 3 Bigeoirop Among Us. Koxen
YYaCHUK Ma€ CBOIO YHIKaJIbHY POJIb Ta MPOTHUII€ KOMaH/I1 CyIIepHUKA (200 yCUM THIITUM

TPABIISIM)

Iepu 3 HYIbOBOIO CYMOIO MA HEHYILOBOIO CYMOIO

VY rpax 3 HyIbOBOIO CYMOIO 3arajJibHUIl BUTpAIl BCIX TPaBIliB JOPIBHIOE HYIIIO.
ToOTo BHUTrpall 0JJHOTO TPaBLs BTPAYAEThCA HA KOPUCTH 1HIINX. Y Tpax 3 HEHYJIbOBOIO
CYMOIO 3arajbHUW BUTpAIl TPABI[IB MOXKe OyTH HE HYJIbOBUM, TOOTO MOXe OyTH
CUTYalllsl, KOJIW OJIMH I'PaBellb OTPUMYE OlJIbIlIe, HIXK 1HIIUI TPaBellb BTPAyaE.

Irpu 3 HYTBOBOIO CYMOIO:

a) VY maxax 3arajbHHH BUTpall JBOX TI'PABIiB 3aBKIM JAOPIBHIOE HYIO. SIKIIO
OJIMH TpaBellb IepemMarae, To 1HIIWNA rpaBelb 3a3HA€ BTPATH B TiH ke caMiil Mipi.

b) TlepeBakHa KUIBbKICTh 3MarajJbHUIBKUX IrOp MaiOTh HYJIBOBY CyMy, 00 €
KOMaHJ1a TIEPEMOXKIIB Ta KoMaH7a (a00 KOMaHAM) MPOTrpaBIIMX. TaKkoX KOPOTIBCHKI
OWTBU MalOTh HYIBOBY CyMy, 00 3 Oararbox rpaBiliB juile 1 nepemarae.

Irpu 3 HEHYIBOBOKO CYMOIO:
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a) B geskux irpax 3 HyJIbOBOIO CYMOK OKpIM 3MaraHHs 3a TepIie Micle
NPUCYTHS cucmema 8UHA20poOU JIe BAHOTOPOY OTPUMYE KOKEH rpaBellb Y KUIBKOCTI
BIJTHOCHIN JIO MICIISl Y PEHUTHHTY.

b)  ExonomiuHi crparerii, A¢ I'paBlli MalOTh MOMKJIHBICTH OTPUMATH OLIBIIHI
BUTpAIll 32 PAaxXyHOK IHINUX TpaBIiB. 3arajibHa CymMa BUTpAlIiB 1 BTparT Moxe OyTu
HEHYJIbOBOIO, MPOTE HAMUYaCTIIIe MEePEeMOXKIIEM BBaXKAlOTh T'PaBIl 13 HAMOLIBIION0
KUTBKICTIO PECYPCiB, BIAMOBIHO TaKi irpyd MOXKYTh OyTH 3BE/ICH1 J0 1rop 13 HYJIbOBOIO
CYMOIO.

C) MMORPG - xaHp irop, B SIKOMy IJIOOQJIEHO HEMa€e OKPEMUX irpOBUX CECIH,
a KUTBbKICTh 3aBJJaHb Ta BUKJIMKIB MOCTIHO OHOBIIIOIOTHCS, III0 MOKE YTBOPUTH €(PEKT
HeckiHYeHHoi rpu. Haitsickpasimmii npuknan — World of Warcraft. 3BicHo, irpoBuii
IPOILIeC B TAKOMY >KaHPI MOXKe OyTH PO3OUTHI Ha CETMEHTH 1rOp 13 HYJbOBOIO CYMOIO,
npoTe MIOOAJIbHO HAaBITh BCTAHOBICHHS YMOBHOTO «IIEPEMOXIISD) € Malxe
HEMOKJTUBHM, Yepe3 BEIIMKY KUIBKICTh KPUTEPIiB, 32 IKUMH MOXKE BCTAHOBJIIOBATHCS

YCHIIIHICTh, Ta Cy0’ €KTUBHUMN MOTIISA]T KOKHOTO IpaBlis HA Bary UX KPUTEPIiB.

Jluckpemni ma nenepepeni iepu

VY nuckpeTHUX irpax rpaBIli MalOTh OOMEXEHUI HAO1p MOXJIMBUX CTparerii. Y
HEIEepPEePBHUX Irpax rpaBll MOXKYTh MaTH O€37114 BapiaHTiB BUOOPY.
JluckpeTHi irpu:
a) Illaxw. Y maxax rpaBii 3AiHCHIOIOTH XiJ 10 4ep3i 1 3 16 ¢iryp.
b)  TlokpokoBi irpu Ta MOKPOKOBI CTparterii, ¢ B KOXKHOTO I'PaBIsl € 0OMEXeHa
KUTBKICTB JIi# 32 1 Kpok Ta 0OMekeHa KiJIbKICTh MOXKJIMBOCTEH 3a 1 KPOK.
HenepepsHi irpu:
a) ExmH irpu, B IKUX Jist Ta MOJ0JAHHS THX YH 1HIIHUX MTEPEIKO BiA0YBAEThHCS B
peasbHOMY 4aci.
b) TnobGankHi cTparerii Boprerimu (global strategy wargame), B SKMX KepyBaHHS
IOHITaMH BiJI0YBa€ThCA B pEabHOMY 4Yaci, Ta HaWKpalluid pe3yabTaT MPUHOCUTH

OJTHOYACHE KepyBaHHs OaraThbMa OJIMHUIIIMU FOHITIB.
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O0Hopaz08i ma no8MoprEAHi icpu

VY onHOpa3zoBHX irpax rpaBlli B3a€MOJIIIOTh OAWMH pa3 1 MalOTh MOXKJIUBICTh
BUOpAaTH CBOI CTpaTerii OAUH pa3. Y MOBTOPIOBAHUX IrPax IpaBlii MalOTh MOXKIIUBICTh
BUOMpATH CBOI CTpaTerii y MOCIIIOBHUX payHJax, IO Ja€ MOXKJIMBICTh aHAJII3yBaTH
JIOBIOCTPOKOBY CTPATET1I0 Ta B3aEMOIIO.

OnHOpazosi irpu:

a) 3 MipKyBaHb 30epeKECHHS PI3HOMAHITHOCTI y BiZicoirpax IMiJIXiJl OHOPA30BHX
1TOp HE BUKOPUCTOBYETHCS, 00 HE MOXKE 3a0€3MEUNTH TOCTATHLOTO PIBHS 33 I0BOJICHHSI,
poTe. ..

b) ...3cepenunu 10-X poKiB MOMYJIAPHOCTI MOYAIA HAOyBaTH JIyTOOKCH — TICBHHI
BIPTyaJbHUN 00 €KT, KM MOKHA BUKYIHUTH 3a IrPOBY UM peajibHy BaJIIOTY, 3a LIO €
BIPOT1/IHICTh OTPUMATH OJIMH 13 BHYTPIIIHBOITPOBUX MPEIMETIB Pi3HOI PIIKICHOCTI.
['paBers oTpuMye BUHAropoiy, Mo CyTi, 3a aHAJOTO JI0 PYJETKH 4Yd JIOTepei, ne
IIAaHC/IIHHICTh BUTpAlly HANpsMYy 3aJIEKUTh BiJ CTPOr0 BHU3HAYEHUX Ja I00pe
B1JIOMHUX BIpOT1AHOCTEH.

[ToBTOpIOBaHI irpu:

a) Illaxu € mpUKIAJIOM MMOBTOPIOBAHOT TPH, J¢ TPaBIll MOXKYTh 3irparu Oarato
napTiii OfHI 3a OJHMM 1 HamaraTucs MOKpaIllyBaTH CBOI HaBUYKU Ta CTparerii 3
KOXHOIO TPOIO.

b) AGcomoTHO yCi BigcOirpd € MOBTOPIOBAaHHUMHM, SIK KOOMEPATHUBHI Tak 1
OJTHOKOPUCTYBAIIbK1, TaK 1 3MarajbHUIILKI. SKIO y 3MarajlbHULBKUX 1Tpax CUTyaIlis
nonibHa 70 maxiB, TO MJig OJHOKOPUCTYBAIILKMX IrOp € HaBiTh c(opMylboBaHa
BJIACTUBICTH — PEIrPa0EIIbHICTb, 1110 XapaKTePU3yE MOKIIUBICTh MPOXOIUTH TPy 3HOBY

1 3HOBY B pi3HI CIOCOOM Ta CTpaTerii, TaK UM 1HAKIIE OTPUMYIOUH TIEBHY BUHATOPOY.

3 omMcaHWX BUIIIE KaTeTropiii MOXKEeMO 3pOOMTH HACTYIMHHUI BUCHOBOK: MaiKe

KOXXHa Bi)leorpa € noemMoprO6aHO, ACUMEMPUYHOO, Ta MAa€ HYJI1b0OB8Y CYMY, a00 MOXe

OyTH po3/iJieHa Ha CETMEHTH, B IKUX IPUCYTHS HYJIbOBa cyMa. BiamnosigHo, rmo0aabHO

PI3HUIII0 MOXKHA CIIOCTEPIraTy 3a BIAMOBIIHICTIO 10 Kiacuikalliid koonepamueHna 4u

HeKoonepamueHa ma ()MCKD@I’I’ZHG YU HenepepeHa.
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2.2. 3acrocyBaHHsI B 00’€1HAaHHI 3 Teopicl rpadis

[3 onucanux BUIlE TOHITH MOKEMO CITPOOYEMO BCTAHOBUTH 3B’ SI30K MiXk JIBOMA
MaTeMaTUYHUMU JUCLIUTITIHAMH.

VY Teopii rpadiB BHBYAIOTHCS B3a€MO3B'SI3KM MK BEpIIMHAMU Ta pedpamu
rpada. Bona gocmipkye BiacTUBOCTI TpadiB, NUISXHM, UKW, 3B'SI3HICTD,
KOJIbOPYBAHHS Ta 1HIIN XapaKTePUCTUKH rpadis.

3 iHmoro OOKy, Teopis Irop BHBYAE CTPATETiyHI B3a€EMOIIT MDK PI3HUMH
rpaBusaMU. BoHa aHami3ye pilieHHs, sKI paBll NPUIMAIOTh B YMOBax OOMEXKEHUX

pecypciB 1 KOHKYPEHIIii, J0CIIKY€ Pi3HI TUIIU 1TOP, CTPATErii TPaBIIiB.

PLOT

CHARACTERS
LOCATIONS

ITEMS

Man. 15. Ipuxnao tpagy, wo 06'ednye ycro cmpykmypy epu, a He auuie OKpemy il ckiaoogy

|.  Ilepmmii BapiaHT — cOIliaTbHUMN — MPEACTABUTH BEPIINHU K IPABIIiB, a pedpa
K 3B’S3KM MDK HuMHU. Ilig Take BHU3HAYEHHS OIANIAOAIOTH JIAIIE
KOOTIEpaTUBHI ITPH.

II. Jlpyruii BapiaHT — EKOHOMIYHUW — TPEICTABUTH BEPIIMHU SIK JCSIKUAN
npuOyTOK, 30UIbIIEHHSI HAsiBHUX PECypcCiB, MEBHI II1i; a pedpa sK Bary
pileHHsi, sike Tpeba 3aTBEpAUTH JJII OTPUMAHHS MNPUOYTKY, HAOyTTS
pecypciB, AocsarHeHHs I, HaiOinbmn migxomsimuii BapiaHT — irpu 3

HEHYJIbOBOIO CYMOIO
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[1l.  Tperiii BapiaHT — pO3POOHHUIILKUN — MPEICTABUTH BEPIIMHU SK TMEBHI
KOHTPOJIbHI TOYKU JO 3arajlbHOTO MPOEKTY, a pedpa HaIiIMTH Baroro, o
BIJITOBIIaTUME XapPAKTEPUCTHUIll 3aTpadyeHUX pecypciB Ta dacy. B mpomy

BapiaHT1 3aCTOCOBYETHCS CyMilll iepeBa Ta Aiarpamu ['acce.

V. UYereptuit BapianT — rpadiyHuil — pO3pOOHUK MOXKE BUKOPHCTOBYBATH
rpadu SISl MOJIETIOBAHHS Ta B1IOOpaKCHHS T'€OMETPUYHHUX OO'€KTIB, SIK1
CKJIafaoTh CBIT rpu. lle Brirouae mopemroBaHHs JaHamadTy, 00'€KTIB,
nepcoHaxiB Ta ix B3aemomil. Ipagu MOXKYTh BHKOPHUCTOBYBATHCH JUIS
BU3HAYEHHS 3'€THAHb MK 00'€KTaMH, pO3TaIlyBaHHs 00'€KTIB y MPOCTOPI Ta

BUPILIEHHS TPOOJIEM 31 3ITKHEHHSMU.

KoskeH 13 iux BapiaHTiB MOXe OyTH PO3DIAHYTUH y BUIIISAII OKpemMoro rpady, Ta
B 3aJIC)KHOCTI BiJI TIOCTaBICHOI METH MM BXKE 3aCTOCOBYBATUMEMO TOW UM I1HIIIHMA

CHOC10 OTpUMaHHS HAaWKPaIIOro Pe3yabTary.
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3. lIpukyagm Ta NEPCNeKTUBH BUKOPUCTAHHS ONMMCAHUX
CTPYKTYP Yy CHCTeMax MPUUHATTA PpillleHb NpH
po3pooui Bizeoirop

3.1. Ilpuxaagu 3aaa4 Ta icHyI04i cucTeMu

Ha cporoguimmHiii neHb, HameBHO, yCi Bimeoirpu (K 1 OUIBIIICTH 1rop

3BUYAMHKUX) y CBOIM CTPYKTYpl 3aCTOCOBYIOTH Teopito rpadiB. CUCTEMHU MITYYHOTO

IHTENIEKTy y Irpax CTpaTerisx, po3railyMIKEHHsS CIOKETHHUX TUIOK Yy 1HTEPaKTHBHHUX

(b1IpMax 4u Irpax 13 HeJIHIMHUM CKXKETOM a00 K MpPU JU3aiHI 1rOP-rOJI0BOJIOMOK.

JIoCUTh 4acTo MEepCOHAXEM B1IEOIPU KEpPY€E HE JIIOJIMHA, a IITYYHUH 1HTEJIEKT.
[ToBeniHka TaKUX MEPCOHAXKIB BIPI3HAECTHCA B1Jl TOBEIIHKU MIEPCOHANKIB IKUMU KEPYy€
monuHa. IrpoBHid IITYYHUI 1HTEJIEKT MA€ MICTUTH B COO1 TPOrpamMHi METOAMKH, 11O
CTBOPIOIOTh 1IIO3110 MOBEMIHKM >KUBOI JitoauHu. I[li mMeTomu BKIOYAIOTH B cebOe
QITOPUTMHU  TEOpil YIpaBIiHHSA, POOOTOTEXHIKH, KOMIT'IOTepHOI Trpadiku Ta
1H(popmaruku. [loBegiHKa NEPCOHAXKY 3AJIEKUTh B1Jl OCHOBHUX ITPaBUJ IPH, OCHOBHUX
MPUHITUIIIB Ta AKOCTI MPOIIECY ITYYHOTO MIPKYyBaHHA. SIKICTh MPOIIECY IITYYHOTO
MIPKYBaHHS 3aJ€KHUTh Bil  (akTiB, MO0 BIUIMBAIOTh HA TIEBHY CHUTYallll0 Ta
e(EeKTHBHICTh peanizalli.

[0710BHMM NPUHLMIIOM TOBEIIHKU NEPCOHA)Ka € MPUUHSATTSA PillleHb LI0J0
NOJIaJbIIOl MOBEAIHKM MepcoHaxa. Hailsickpasilie 1ie peasizyeTbecsi B CTpaTerisix
pearbHOro 4acy, /e MOTpiOHO aHai3yBaTH SK MOTOYHWUM CTaH MEPCOHaXa, Tak 1
MOBHICTIO cTaH Bci€i rpu. [IpuiiHaBIIM pillieHHs Mpo Te, 1100 MOTPAUTH 0 MEBHOTO
00’€KTy HEOOX1/IHO OI[IHUTH Ta BUOpATH ONTUMAIBHUI HUIAX A0 LBOrO 00’ €KTY, Yac,
KWW HEOOXITHO BUTPATUTH HA IIEH NUIAX Ta MOXJIUBI mepemkond. Lle Mmoxe Oytu
peasnizoBaHo 3a A0MOMOT00 MOOYAOBH BIMOBIIHOTO Tpady. AHaNI3 MOXKIUBUX PIILIEHb

npoOieMH MPUBOAUTD 10 BUOOPY METOMY peastizallii MoJaIbIIOl MOBEIIHKH.
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3.2. IlepcneKTHBH 3aCTOCYBAHHS

HaparuBHi eneMeHTH B KOMITHOTEPHHUX Irpax BIIIrpalOTh BaXKIWBY pOJIb Y
CTBOPCHHI 3axXOILUIIOI0YOTO Ta EeMOIIHHOTO TreimIuiero. BoHM BiAmoBimaroTh 3a
pPO3IOBIAL 1CTOPii, PO3BUTOK IEPCOHAXKIB, CTBOPEHHsS arMochepu Ta IMepeaady
I'PaBIIEB1 BIAUYTTS MPUCYTHOCTI Y BUT'QIaHOMY CBITi.

OnHUM 3 OCHOBHUX HApaTUBHUX €JIEMEHTIB € CIOKeT. BiH BU3Hauae XpOHOIOT1I0
MOJIINA, B3a€EMO3B'SI3KM MK MEPCOHAXKaMU Ta PO3BUTOK TOJIOBHOI icTOpii. XOpoIuio
PO3pOOICHMIA CIOXKET MOXKE 3aXOMHUTH YBary IpaBlisl, BUKIMKATH €MOIIii Ta CIIOHYKaTu
HOro 710 MoAaIbIIoro TOCIIIKEHHS TPH.

[TepcoHaxki TaKOX € BaKJIMBUMH HApaTUBHUMHU e€JleMeHTaMu. BoHM MatOTh CBO1
VHIKaJIbHI XapaKTEPUCTUKU, MOTHUBALIi1 Ta 1CTOPIi, 0 BIUIMBAIOTh HA iXHIO MOBEIIHKY
y rpi. ['paBenib MOXe B3aEMOJIISATH 3 TIEPCOHAKAMHU, CIIOCTEPITaTH 3a IXHIMH J1sIMU Ta
B3a€EMOJIISIMHU, & TaKOXK BIIMBATH Ha MOJAJIBIINKN PO3BUTOK TXHIX 1CTOPIH.

JlonaTkoBO, HAapaTUBHI €JEMEHTH BKIIIOYAIOTh JIOKAIll Ta arMocdepy rpu.
Jlokarlii BU3HA4YaIOTh MICLS, JI€ PO3TOPTAIOThCA MOJii, 1 MOXKYTh OyTH BUTaJIaHUMHU
CBITAMM, ICTOPUYHMMHM MICISIMM a00 peaJbHUMH JoKalisiMu. Atmocdepa
CTBOPIOETHCS 3a JOMOMOTOI0 MY3UKH, 3BYKOBUX €(EKTIB, rpadiku Ta IuU3aiHY
OTOYYIOUOTO CEePEIOBHIINA, 110 JOTIOMAra€e MOrTHONTH IMMEPCIIO TpaBLs B TPY.

HapaTtuBH1 e€neMeHTH B KOMIT'FOTEPHUX ITpax € BaXJIMBUMH JJIsl MOOYIOBU
I[IKaBOTO Ta HE3a0yTHHOTO JOCBIMy TeWMIUIel0. BOHU pO3MIMPIOIOTE MOXKIUBOCTI
IpaBIlsl, HAJAIOTh 3HAYEHHS HOro MAisIM Ta CHPUSAIOTH BIAUYYTTIO MPUCYTHOCTI Y

BUTaJ@aHOMY CBITI IPH.

I'padonerTpryHa MoIETH OOpaHa JIJIsi MOJICTIOBAHHS KOMIT'FOTEPHUX irop 4epe3
CBOIO 3JIaTHICTh €()eKTUBHO MPEACTABIIATH CKJIA/IHI 3aJIEKHOCTI Ta B3aEMO3B'3KU MIXK
enemeHTamMu rpu. OCHOBHI TPUYMHUA BUKOPHUCTAHHS TpadoIleHTPUIHOT MOACII
BKJTFOUAIOTh:

I'myukicts: I'padu 103BONSAIOTH MPEACTABISITH CKIAAHI CTPYKTYPH AaHUX, IO

MOXYTb 3MIHIOBATHCS Ta PO3BHUBATUCA IIPOTATOM I'PH. Boun AO03BOJIAIOTh OIIMCYBATHU
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PI3HOMAaHITHI B3a€EMO3B'SI3KM MK IEPCOHAXaMH, 00'€KTaMH, JIOKAIISIMHU Ta MOJISIMU Y
Tpi.

Bigyamizamisa: ['pagu MoxyTe OyTH JIeTKO Bi3yali3oBaHi, IO JIOTIOMarae
PO3YMITH Ta aHaJI3yBaTH CTPYKTypy rpu. Lle no3Bossie po3poOHUKaM Ta JOCIHITHUKAM
JIeTIIe CIIPUIIMATH Ta aHaJ3yBaTH B3a€EMOJII0 MIXK €JIeMEHTaMu T'PU.

PenaryBanns Ta wmomudikaris: I'padomeHTpruyHa MOJETh TO3BOJSIE JIETKO
BHOCUTH 3MIHH JI0 CTPYKTYPHU I'PU LUISIXOM JIOJIaBaHHS, BUIaJICHHS a00 3MIHU 3B'sI3KIB
MK enemeHTamu. Lle poOWUTh MOnEIh THYYKOIO Ta JIETKO 3MIHIOBAHOIO TMif dYac
PO3pOOKH 1rop.

AHaniz Ta ontumizamis: ['padoreHTpuyHa MOJAENIb Halae MOXIHUBICTh
MPOBOAUTH aHaJ3 B3aEMOJIi MK €JIEMEHTaMH I'PU Ta BUSABISATH MOXIJIMBI MpoOIeMu
a00 onTuMi3aIliiiHi MOXKJIUBOCTI. BoHa 103Bosie BUSABISATU MOTEHIIIHHI MpoOiemMu 3
JIOT1KOIO TPU, HEAOCSHKHI 00'€KTH 200 HEMOTPiOHI 3B'A3KU.

[lepeBukopucranns: [ padoneHTpudIHa MOZIETTH AO3BOJISIE TIEPEBUKOPUCTOBYBATH
OKpeMi eJIeMEHTH TpH, TaKl K IEePCOHaX1, 00'eKTH abo JIoKallli, B pi3HUX CIleHaX abo
piBHsX. Lle 3a0e3neuye e)eKTUBHE BUKOPUCTAHHS PECYPCIB Ta MOJETTIYE PO3MIMPEHHS

IpH.

BizbMeMo 3a Mozenb IrpoBOro mpoiecy mepexy beneca. TakuM yuHOM MU
MOXKEMO MPEJCTABUTU Input SK TPaBIl, a output sk MEBHUM pe3yabrar. Taka Mojenb
BIJINIOBIJIA€ KOOTNEPATUBHIN Ta acUMETpPUYHIi rpi. B 3amexHOCTI Bil METH MOXEMO
CIpUHMaTH MOJIENh SK TPy 3 HYJIbOBOIO CYMOIO, TaK 1 3 HEHYJIbOBOIO. JIUCKpETHICTH Ta
HETEePEPBHICTH 3aJIEBATh B MPABUJI IPH. BIaCTUBICTh KOONIEPATUBHOCTI 3aJIEKUTH BiJI
TOTO, Y TPAIOTh IPABIIi TOOIWHII JUTSI TOCATHEHHS IEBHOI METH, UM € B KOMaH/1aX OJ[HE
OPOTH OJHOTO, YM B3araji 3MaraloTbCsi OJHIEID KOMaHAOK MPOTH CcaMoi TpH,

JIITOPUTMY 11 3MIHU Ta MOBEIIHKU.
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0 1 2 3
['p0 »[] Pes0

Ipl [ Pes

[p2 [] Ppes2

Man. 16. Ipuxnao modeni epu y euenadi mepexci-wemenuxa beneca

IrpoBuit mporec Moxke mMaru Oe3niy Bapialliii B TakoMmy BapiaHTi. s mMomens
oOpaHa BUXOJSYHM 31 3HAUE€HHA 3aTOpoBOCTi 1. B irpoBoMy mporueci Mu Bce 1€ MaeMO
YMOBHY HEJIHIMHICTH (2 BUOOPH) 1 3BMEHIITYEMO IIIAHCH Ha T€, [0 TPaBIIi 3aBAYKaTUMYTh
OJIHE OJHOMY OOMpAaro4M TOH, UM 1HIIUHN BapiaHT NPOKIAACHHS IUIAXY.

OpuH 13 BapiaHTIB TPY 3aCHOBAHOTO HA 1111 MOJIENII MOJISAraTUMeE B MPOXOXKEHHI1
npuHaiiMH1I | rpaBuem g0 Pesynbrary, Hampukiaa, 3a BiaBeAeHUH dvac, abo 3a
0oOMeKeHY KUIBKICTh XOJIB, IO 3aJI€KaTUME B1J] XapaKTEPUCTUKU TUCKPETHOCTI YU
HernepepBHOCTI rpu. Toal BBAKATUMETHCS, 1110 KOMaH/a TPaBIIiB MEpEeMOrTa.

Koxxen I'paBenb Mae oOpaTu CBiil BX1/l, IHAKILIMMHU CIOBAMH — CBOT'O MIEPCOHAXKA,
0 MaTHME TMEBHI XapaKTePUCTUKH a, b, C ... (110 MOXYTh OyTH SIK BCTAHOBJICHI 3a
3aMOBYYBAHHSM, TaK 1 MOXKYTh OyTH BCTAHOBJICHI YYaCHHUKOM), a KOXKEH MepeMUKaq
MaTHM€ YMOBH JJisl BXOAY, IO € BIJOMUMHU, Ta il HaJ 3HAYCHHSIMH XapaKTEPUCTHK
['paBis, mo € "HeBimomumu. TyT mocTae MpUYMHA 3aCTOCOBYBATH TEOPIIO 1rop IS
MOJICJTIOBaHHSI IPUEMHOIO ITPOBOTO MPOIIECY.

3aJy4MBIIM MATPULIO BUTPALIIB B JAHOMY MPUKJIAAl MU OTPUMAEMO 4-BUMIPHY
MaTpUII0, 0 MOXKE OyTH CKJIAJIHO ISl ONHCY Ha Marepi, MpoTe BKpal MpocTo AJs

OMKCaHHS y MPOrPaMHOMY KO/II.
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[paEeyks 2 npuAmMas [paEeyks 2 npuAmac
cTpateriv A cTpateriv B
lpaeeut 1 npHAMace
414 113
cTpaTterivo A
lpaeeut 1 npuAmace
ot 301 212

cTparterito B

Man. 17. Hpuxnao 08osusumipnoi mampuyi euepawis ons 2 epasyie ma 2 cmpameriu

CHpo€eKTyBaBIIM TaKy CTPYKTYPY, Ta MaIOUU XapaKTEPUCTUKH @, b, C ... KOXKHOTO
['paBisi, MM 3MIHIOEMO TOBEIIHKY MepeMHKadiB (TOOTO SIK BOHHM BIUIMBAIOTh Ha
XapaKTepUCTUKH TIEpCOHaka) Ta OyeMo 6a4nTH, sIKi came il IepeMuKadiB CTOCOBHO
XapaKTEePUCTUK MEPCOHAXa 3aBOJUTUMYTh KOMaHAY B DIyxuil KyT. Lle Toil BapiaHT
PO3BUTKY HO/1H, IKOTO KO’KEH PO3pOOHUK I'pu Oaxkae yHUKaTU. KoskeH po3poOHUK Xoue
JIMIIATA TIEBHUN CEHC IS TpaBLIB y cBOil rpl. ToMy Taki Bapiaiii BIIKUAATUMYTHCS
Ha CaMOMY €Talli MOJICITIOBaHHS.

[Hmmit BapianT — kKonu ['paBisiM HEOOXiIHO CaMOCTIMHO BCTaHOBIIOBATH
XapaKTepUCTUKU a, b, C ..., TPOTE YMOBU BXOAy N0 MEepeMHKada TeX HeBigoMmi. B
TakOMy BHUINAAKy TOTPIOHO TIPOBECTH CHUMYJAIII0 4-BUMIpHOI Marpuiil 1
MIPOAHAJII3yBaTH Pe3yJbTaTh. A pe3yJbTaTH HaC MOXYTh I[IKaBUTH pi3Hi. Hanpuknan,
pE3yABTaTU KUTBKOCTI YCHIIIHO MPOWIEHUX MapTid, TPUBAIICTh MapTiid. AOO MOXKEMO
PO3IISTHYTH BapiaHT, B IKOMY pe3yJbTaT MapTii € TUMKpAIIUid, YuM OLIbIIA KIJTBKICTh
['paBuiB nmocsrna Pesynmerary. B Takomy Bumagky Hac MIKaBUTHMYTh TakKoX JaHi
MPOXO/KEHHST PI3HOT KUIBKOCTI [paBIliB 3alieKHO BiJ OOpaHMX XapaKTEPUCTHUK

MIEPCOHAXIB Ta 3HAYEHb MTEPEMHUKAUIB.
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BucHoBxknu

SIx MokeMo OaunTu — Teopis IpadiB y MOEAHAHHI 3 TEOPIEIO ITOP MOXKYTH OyTH
BKpail BaXJIMBUM 3aCTOCYHKOM HE JIMIIE Yy TEXHIUHINA CKJIaJ0BIA TPOEKTY, a 1 y
nuzaitHepchkiit. [Ipu yomy y 6e3:114i BapiaHTIB IMIPOEKTIB, III0 MOXKHA KOHIIETITYaIbHO
YTBOPUTH JIUIIIE€ TIEPECTAHOBKAMHU 3arajbHHUX KJIacH(IKaIii irop, AN yCUX SIKUX MH
BXKE MAa€EMO CTpaTerii BUPIIICHHS, 3T1IHO Teopli irop. Marouu 1J1et0 iIrpoBOTo IMporiecy
y BUIJIAY a0CTpaKIlii, MOXKHA allTOPUTMIYHO 3HAXOAUTH HAHO1IBII IPUEMHI HOTO IS
['paBuiB BapiaHTH.

J1o 3araJibHUX HEAOJIKIB BUKOPUCTAHHS Teopii rpadiB MOXKHA BITHECTH POOOTY
TUIBKH 3 CTPYKTYpaMu, IO MICTATh Ipadu 3 HEBI €MHOI JOBXKHUHOIO IYT, MOIIYK
HaMKOPOTILIOIO HUISIXY TUIBKU B1J] OJIHI€T BEPIIMHU, JIJIs peajizalii MeToay HeoOXi/IHl
MOBTOPH aJITOPUTMY JJI KOKHOT BEPIINHU, HE IIYKaIOTh PeUICKCUBHI 3aMUKaHHS Ta
MalOTh JOCHTHh CKJaJHy B TMOPIBHSHHI 3 MaTpUYHUMH METOJAAaMH MIPOTpaMHY
peamizaiiiro. Jlo mepeBar MeToay MOKHA BITHECTH IPOCTOTY peaizallii, HEBUCOKY
MOJIIHOMIaJIbHY OOYMCIIIOBaJIbHY CKJIQJIHICTh, MOXKJIMBICTh MAIIMHHOI peaiizailii,

3HAXOJKEHHSI pO3B 3Ky 3a]1aul, SKIIO TAaKUi ICHYE.
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