TI'opomxko FO.B.
UepHiriBchbKUN HaIllOHATBHAN TTearoridyani yaiBepcuteT imeHi T.I7. IlleBuenka

IIpo yacoBy CKJIAAHICTH AJTOPUTMIB

Sk mpaBuilo, po3MIsAYBaHI B Kypci OCHOB IpOrpaMyBaHHs 1 ajropuTMmiszamii 3agadi cTaHAapTU30BaHi,
ane iX HEeIOCHTh, 100 MiATrOTYBaTW TBOPYOrO BuMTeNs iHpopMarukd. Tomy, KpiM Takux 3agad, Tpeba
po3mIAmaTH 1 OUTBIN CKIIAIHI 3afadi, sIKi Mal0Th HecTaHAapTHE GopMyatoBaHHS, (alyiry, HEOUeBHIHI METOAN
pO3B’sI3yBaHHs, TaK 3BaHi oiimmianHi 3amadi. Lle HamacTh MOXIIMBICTH TIABUIIUTH Yy CTYACHTIB HABHYKH
iH(OpMaIliITHOro MOJICITIOBaHHS, 3alliKaBUTH iX JaHOI JUCIMILIIHO, MirOTyBaTH J0 TBOPYOi MMeAaroriqyHol
TiSUTBHOCTI, CQOPMYBATH BiIIMOBITHI KOMIIETEHTHOCTI IIIO/I0 HABYAHHSA OCHOB NPOTPaMyBaHHA, TPOBEICHHS
MIKITBHUX OMiMmiaz. SIKpa3 Ayl TaKuX TBOPYHX, HECTAHJAPTHUX 3a/ad HA/JI3BHYAHHO BAXKIMBHUM CTa€ eTall
TECTYBaHHS OTPUMAHOI MPOrPaMH.

Ha »ainp, GUIBIIICTh CTYJEHTIB HEXTY€E LIMM €TaloM, BBa)KarOuH, 1110, SKIIO MPOrpaMa «3amparioBaay,
TO BOHA BXKE NpaBWIbHA. Y HAWKPAIIOMy BHIAJIKY HEPEBIPSEThCS NMPABWIBHICTH MPOTPAaMH HA OIHOMY 3
OpocTHX TecTiB. ToMy IyXe BaXKIIMBO HABYMTH CTYIEHTIB NMPaBUJIBHO TECTYBaTW NpPOTpaMH, NOOHpaTh
CHCTEMY TECTiB TaKMM YMHOM, IIO0 OXOMUTH BCi MOMUIIMBI HIOAHCH LIONO BXIMTHUX JIaHHUX, HAMPHKIA]
TpaHUYHI 3HAYCHHS.

Bixe nHa erami moOynoBu MOz 3a/1ad4i, a THM OLIbIe B X0 TECTyBaHHS Ba)KIIMBO 3BEPHYTH yBary Ha
e(EKTHBHICTb AITOPUTMIB, IO PO3POOISIOTHCS, 30KpeMa Ha MUTaHHsI, IO CTOCYIOTHCS YacOBOi CKJIAAHOCTI
QITOPUTMIB, OCKIJIBKH YacTO OYEBHIHHUI alrOpUTM PO3B’S3yBaHHs 3a/aui BUKOHYETHCS 32 HENPUHHSTHO
IOBruil TpomMikoK dyacy. [loTpiOHO HABUMTH CTYIEHTIB BH3HAYAaTH YacOBY CKIIATHICTh aJTOPHTMIB,
3HaHOMHUTH I1X 3 €QEeKTHBHUMH aIrOpPUTMaMH JUIS TEBHHMX KIaciB 3agad (IIBUAKUMH aJTOpPUTMaMHU
COPTYBaHHS, MOIIYKY), a TAKOX 13 CIIOCO0aMH ONTHMI3aIlil aJITOPUTMIB.

B mexxax maHOi crarTi OyIemMo BBaKaTH aJITOPUTMOM IIPOTpaMy, IO TMpH3HA4YeHa BHUKIIOYHO JUIS
BUKOHAHHS OOYMCIIEeHb, 0€3 BUKOHAHHS IHIIMX ONEpalliif, HaPUKIAJ BBEICHHSI-BUBENCHH. [Ipukiamamu
TakuxX 00YMCIIEHh MOYKHA Ha3BaTH OOUMCIICHHS 32 (OPMYIIaMu, MOIIYK B CTPYKTYpax JaHHUX TOIIIO.

3a JOMOMOrOI0 aHalli3y YacoBOi CKJIAJHOCTI AITOPHUTMY MOXKHA 3'ICyBaTH, SK Oyle BHKOHYBATHCS
ANTOPUTM TIpH 301IbIIEHH] 00CSTY BXiJHHUX TaHUX.

Po3rnsHeMo oquH 3 HAMITPOCTIINX AJITOPUTMIB: 3HAXOMKEHHSI MAKCUMAaJIbHOTO €IEMEHTa MaCHBY:

var a: arrayll..n] of Integer;
max: Integer;
i: Integer;

begin
max := al[l];
for 1 := 1 to n do
if (a[i] >= max) then
max := al[i];
end;

B nipomy anropuTMi MOKHa BHOKPEMHUTH HACTYIIHI 1HCTPYKII:

- TIOHIyK 1-TO eJleMeHTa MacHBY, BBAKaTH MaKCUMalbHUM |-if eleMeHT MacuBy, HJlaHHs 3MiHHIH Max
3HauUeHHS |-TO eleMeHTa MACHBY, JIIYHIBHHUKY 1 - 3HaueHHs () Ta MOPIBHSIHHS JIYMIBHUKA 1 3 n - BChOro 4
THCTPYKIIii, SIKI BAKOHYIOTHCS OJTUH Pa3 103a IUKIOM;

- IOIIYK 1-TO eJeMeHTa MacuBy (2 pasu), MOPIBHSIHHS 1-TO eleMeHTa MacuBy 3 max, MOPIBHAHHI 1 3 n
Ta 30UIbIIEHHS 1 Ha OMHHMIIIO, SIKi BAKOHYIOTECS N pa3iB y IHUKIIL.

Jlyis aHai3zy 4acoBOi CKJIAJIHOCTI MOTPIOHO MepeadayaTH HAWTIpIIUi clieHapiid, TOOTO Takui, 3a SKUM
BHKOHYBaTHMETHCS HAMO1IbIIA KiJTBKICTh IHCTPYKIIIN - B PO3MIISAyBaHOMY BHIIAJIKY I1€ OyZe TO/i, KOJIM MacHB
BiJICOPTOBaHMI 3a 3pOCTaHHSAM. B 1bOMYy BUNAJIKy B Tili HUKIY TakoX N pa3iB BHUKOHYBaTUMETHCS
IHCTPYKLis HAJaHHS 3MiHHIH max 3HAYE€HHS 1-TOTO eJieMEHTa MacHuBy, a OT)KE BChOIO y LMKII OyayTb
BUKOHYBaTHCh 6 THCTPYKLIH.

TaxkuM 4MHOM OTpUMAEMO HACTYIHY (QYHKIIIO BiJ n:

f(n)=4+6n

[epmnii 1omaHOK HE 3aJICKUTH BiJ N 1 HOr0 MOXKHA BIAKHHYTH.

3anumaerbes yHkuis £ (n) =6n.

Takox MOYKHA BIKMHYTH KOHCTAHTY OiJisl n, OCKUJIbKYA HEOOXIAHO AOCTIUTH, SIK 3MIHIOIOTHCS 3HAUCHHS
f (n) Npu BeIMKHUX 3HAYEHHSX N, IO IIe HA3UBAIOTh ACUMIITOTUYHOIO MOBEAIHKOIO.

YacoBy CKIaIHICTh aNrOpUTMy MO3HA4Yal0Th yepe3 O (CKyIamHiCcTh), TAKUM YMHOM JUIS HaBEJEHOTO
BUIIIE AJITOPUTMY TOITYKY MAaKCUMAaJIbHOTO €JIEMEHTa MAaCHBY YacoBa CKIaaHICTh Oyne O (n) .

PosmisiHeMo Tenep mporpaMHUil KOA AJisl 3HAXOMKEHHSI MAaKCUMAaJIbHOTO eJIEMEHTa KBaJpaTHOI MaTpHIi
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a[nxn].

max:=al[l,1];

for i:=1 to n do

for j:=1 to n do

if ali,Jj]>max then
max:=al[i,J]

B mromy mpukiani 3MiHHa 1 HaOyBae 3Ha4deHb Bix 1 10 n. [Ipu kokHOMY 3HaUeHHI 3MiHHOT 1 3MiHHA
TakoX HaOyBae 3Ha4eHb Bill OoT 1 A0 n. TakuM YMHOM AJIST KOXKHOTO 3 N MOBTOPEHb 30BHIIIHBOTO LUKIY
BHYTPIIIHIHN UK TaKOXK TIOBTOPIOETHCS N Pa3iB 1 3arajibHa KUTBKICTh MOBTOPEHB Tijla BHYTPIITHHOTO ITUKITY
Oyne n*n. BpaxyBaBiim HaBeleHi BUILE MipKyBaHHS IPO BiIAKWIaHHS KOHCTAaHT, MOJKHA CKa3aTH, 110 YacoBa
CKJIaIHICTh HABEJIEHOro Koy Oyze O (n’) .

O1iHIOIYH YacOBY CKJIQJHICTh alTOPUTMY, IO CKIAIA€ThCS 3 KiNBKOX YacTWH, IO CHIAYIOTh OfHA 3a
OIHOIO, TIOTPIOHO OIIHWUTH YaCOBY CKJIAAHICTH KOXKHOI 3 ITMX YaCTHH, a TOTIM Ui BU3HAYEHHS 3arallbHOi
9acOBO1 CKJIAAHOCTI B3ATH HaHOIIbITY YaCOBY CKIIaIHICTh 3 HUX.

Hexaii anropuT™ CKIaJaeThesl 3 IBOX YAaCTHH, YaCOBA CKJIAJHICTh MEpLIOl YacTHHHU Oyae n°, a Apyroi -
n. @yukuisa £ (n) s BU3HAYEHHS 9acOBOi CKJIAAHOCTI Oyze: £ (n) =n’+n, ajle 4acoBa CKJIJHICTh BChOIO
anroputmy Oyne O (n’) . HiiicHo, pu n=100, pi3HALI MiX n®+n=1000100 in’°=1000000 Oyze TibKH
100, mwo ckmagae 0, 01%.

SIKIO anNTOpUTM HE 3aJIeXKITh BiJl N, HOTO HA3HUBAOTH alITOPUTMOM KOHCTAHTHOI CKIIQAHOCTI. bynb-sakuit
aNTOPUTM, YaCc BHUKOHAHHS SIKOTO HE 3aJISKUTH BiJl KITBPKOCTI BXIIHUX JTAHUX, Ma€ KOHCTAHTHY CKJIQ/IHICTb,
sIKa MO3Ha4Ya€eThess O (1) .

Jlani IOIIBHO PO3IISHYTH MPHUKIAIN 3HAXOIKCHHS YacOBOI CKIIQIHOCTI aJTOPUTMIB ISl HACTYITHUX
MIPUKJIAJiB, BUKOPHUCTOBYIOUHM TMPHHIMWI BiJIKMAAaHHS KOHCTAHT 1 3aJUIIAaHHS TIIBKA TOTO AONAHKY, SKAN
HaWIIBUIIE 3POCTAE:

Hug £ (n) = 5n + 12 yacoBa ckiIagHICTh Oyze O (n) Ha OCHOBI HaBEJACHUX BHIIE MIPKYBaHb.

Hus £ (n) = 125 4gacosa ckiaaHicTh Oyme O (1)

Jnsa f(n) = n? + 3n + 112 wyacoBa ckIagHicTs 6yae O (n?), OCKUIBKM N’ 3pocTae MBHUIIIE, Hixk
3n, a 3n B CBOIO Yepry, 3pOCTae MIBUALIE, Hix 112.

Jnsa £ (n) = n’ + nlog(n) + 2500 wyacoBa ckIaaHicTh Oyae O (n°) .

Humg £ (n) = n + sqgrt(n) gacoBa ckIamHICTh Oyme O (n), TOMy IO N 3pOCTa€ MIBHIIIC, HIX
sgrt (n).

Jis  ¢dopMyBaHHS KOMIICTGHTHOCTEH 3 BH3HAYCHHsSI 4YacOBOI CKIAJHOCTI aJTOPHUTMIB JIOILIBHO
3alpOTNOHYBaTH CTYJACHTAM pO3B'SI3aTH HACTYIHI BIPaBU — BU3HAYHTH YaCOBY CKIQJHICTh aNTOPUTMY 3a
3aJlaHuM BupasoM f (n):

1.f(n ) =n® + 3n

2.f(n ) =2 + 12

3.f(n ) = 3"+ 2%

4.f(n) =n" + n

Omxe, MoxHa c(OpMY/IIOBATH TPH BaXJIMBUX TMpaBWiIa Ui BHU3HAYCHHS 4YacOBOI CKJIAJIHOCTI
QJITOPUTMIB.

1.0(k*f)=0(f)
2.0(f*g)=0(f)*0(g) abo O(f/g)=0(f)/0(q)
3. 0 (f+qg) mopiBHioe gomiHanTi O (f) 1 O (qg)
B HaBeneHux BHUIIE IpaBUIIaX k 03HA4Ya€ KOHCTaHTy, a £ 1 g - QyHKIi.
B mepiiomy mnpaBuili IeKJIapyeThes, 10 MOCTiIHI MHOXXHUKM HE MalOTh 3HAYCHHS JUIS BHU3HAYCHHS
YacOBO1 CKJIQJHOCTI arOpUTMY, Hampukyiag O (1.5*n) =0 (n).
I3 mpyroro npasuIia ciigye, 10 YacoBa CKJIAJIHICTh JOOYTKY JOPIBHIOE JOOYTKY YaCOBUX CKJIaIHOCTEH,
HATPHUKIIA]
O((17*n)*n) = 0(17*n)*0(n) = O(n)*0(n)=0(n*n) = 0O(n?)
I3 TpeThoOro mpaBuna ciigye, 10 JUIS BU3SHAYEHHS YacOBOI CKJIAJHOCTI CyMH ABOX (GyHKmiH f (n) i1
g (n) mnotpiOHO BUOpaTyH OiMBINNH i3 JONAHKIB, HATIPUKIIA]T
0 (n°+n?) =0 (n°)
B sxocTi OUIBIN CKIIAHOTO TPUKIAAY JJIS BU3HAYEHHS YacOBOI CKJIATHOCTI ajirOPUTMY PO3TISTHEMO
3HAXOKCHHS TaKOi CKJIAJHOCTI JIJIsl aJITOPUTMY OIHAPHOTO TOIIYKY Y BIICOPTOBAHOMY MaCHBI.
[lorpiOHO BH3HAYMTH TO3ULIIO (iHAEKC) 3aJaHOTO0 3HAUEHHA Key y BiICOPTOBAHOMY 3a 3pPOCTaHHSAM
MacuBi a. CyTh aaropuTMmy IOJIATAE€ Y HACTYITHOMY: 3HAaXOAUMO CEPE/HIN €JIEMEHT MACUBY 1 MOPIBHIOEMO
fioro 3 key. SIKIIo i ABa 3HAUEHHS CITiBIIAJAI0Th, TO TO3HIII0 3HAYEHHS key BH3HAYEHO. SIKIIO0 3HAYCHHS
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key € MEHIINM, Hi)K 3HAYCHHS CEPEIHBOTO €IEMEHTa MACHUBY, JUIS MOJAIBIIOTO PO3IJISAY OOMPAEMO JIiBHMA
MiIMAacHB, B MPOTWICKHOMY BHITAJKy - MPaBUi. 3 0OOpaHUM MiJMAaCHBOM MPOJOBKYEMO BHKOHYBAaTH Jii 3a
omucaHuM Buie anroputMmoM. Lli mii mpomoBKyeMo 10 3HAXOMKEHHS CITIB MaJaHHSI 3HAYCHHSI key 3
€JIEMEHTOM MACHBY.
Var a: arrayl[l..n, 1..n] of integer;
function search(low, high, key: integer): integer;
var mid, data: integer;
begin
while (low<high) do
begin
mid:=(low+high) div 2;
data:=a[mid];
if (key=data) then
begin
search:= mid;
break;
end
else
if (key<data) then
high:=mid-1
else
low:=mid+1;
end;
end;

Po3p'a3anHs:

115t 3HaXOKEHHS PO3B'SI3KY MOTPIOHO BUZHAYMTH M - KIJBKICTH MOBTOPEHD TiJIa IUKITY B aJTOPUTMI.
VY mepmoMy MOBTOPEHHI TiJla LUKITY PO3IVISIIAETHCS BECh MachB. Y KOKHOMY HACTYITHOMY IOBTOpPEHHI
pO3Mip TAMAcCHBY, IO PO3TIIAJAETHCA, CTa€ y ABa pa3u MeHmUM. OTxe Habip po3MipiB MiIMAaCUBIB Mae
HaCTyIHUM BUIISIA:

n, n/2%, n/2%, n/2%, n/2% ..., n/2"

3Ha4eHHA M B LIl TOCIiJOBHOCTI IIOBUHHO 33JJOBOJIBHATH HEPIBHOCTI n/2"<2, 3BiAKY crigye n<

Ockinbku m - 1e Tepuie mije YUcio, A SKOro n/2"<2, To MpaBWJIBHOIO MOBMHHA OyTH 1 HACTyIHA
HepiBHICTh N/ 2™ ' >=2, 3BiaKku coigye 2"=<n.

I3 060X LUX HepiBHOCTEl crigye, mo 2"=<n<2™"", BizbMeMO JIorapu(m 3a OCHOBOKO JBa BiJ KOKHO
YaCTUHH HEPIBHOCTI 1 OTPHUMAEMO

2m+1

m=<log,n<m+1

OTxe, MOXXKHA 3pOOUTH BHCHOBOK IO YacOBa CKJIAIHICTD PO3MISHYTOTO anroputMy O (1log,n) .

3ayBakUMO, 110 OCKIJIBKHU JIOTapu(MH 3 Pi3HUMU OCHOBAMH Bijl OTHOTO 1 TOrO 3HaU€HHS BiJIPi3HIIOTHCS
OJIMH BiJl OJIHOTO Ha KOHCTAHTY, Y BUpa3l I 4acOBOI CKJIAJAHOCTI YacTO MHINYTh «IIPOCTO» JIorapudm, 0e3
YTO4YHEHHS HOr0 OCHOBH.

PosrissHeMo Temnep 4acoBy CKIIQ/IHICTh alTOPUTMY TIOIIYKY y TIUOWHY y 3B'S3HOMY Tpadi, 1m0 3a1aHui
MaTpULEI0 CYMDKHOCTL. a[n, n] - MaTpulsd CYMDKHOCTI, no visit[n] — mMacuB, B sAKOMY
BiIMIYarOTHCSI BiJIBiJlaHi BEpIIHHU.
var a: arrayl[l..n, 1..n] of integer;

no visit: arrayl[l..n] of boolean;
i: integer;
{ BimMiTmmMo BCb BepumHM rpada HeBinpimaHuMm: |}
for 1i:=1 to n do
no visit:=true;

procedure deep(v: integer);
var i: integer;

begin
{ BigMiTMMO Vv-Ty BepuMHYy BinBinmaHom: }
no visit[v]:=false;

{ pozrmsaHemMo BCi me HeBimBimaHl BepmMHHA,
CcyMixHi1 3 v-ToKO }
for i:=1 to n do
if ((a[v,1]>0) and no visit[i]) then
deep (i) ;
end;
Hagenena nporierypa moiyky B INIMOMHY € peKypCUBHOK. YacoBY CKJIQJHICTh M€l MPOLIEAYPH MOXKHA
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BU3HAYUTH 332 HACTYITHUMH MIpKYBaHHSMU.

Ockinbkn A7 KOXKHOI BepIIMHU rpada, siKka Ie He BiABiIaHa, BUKIMK Mpouexypu deep ()
BUKOHYETHCS TUTBKU Pa3, TO BCbOTO TAKUX BUKIIMKIB OyZ€ CTiNBbKH, CKUTbKH BepIIuH B rpadi. [Ipu koxxnomy
BHKJIMKY IIi€l TPOIEAYypH KUIBKICTh omepariii, mo OymyTh BHUKOHAaHIi, MPOMOPIiHHA KUIBKOCTI pebdep,
IHIIMIGHTHUX 1[Il BepIIMHI, a, OTKE 3arajlbHa KiTBKICTh Omeparliii mpu BCiX BUKIMKax mpoueaypu deep ()
Oyze mpomnopuiiiHa 3aranbHiil KUTBKOCTI pedep.

SIKII0 MO3HAYUTH KiJIBKICTh BEPLIMH 4epe3 V, a KUIbKicTh pedep depe3 E, TO TOAI YacoBa CKIAIHICTb
aNTOPUTMY TIOIIYKY B UpHHY Oyne O (V+E).

w=xIn [xj

¥

w=x"[112]

w=In[x]

Puc. 1

Ockinbkyu TIpH poO3B'A3yBaHHI 0OaraThbOX 3a4ad MOTPIOHO BHKOPHCTOBYBATH COPTYBAaHHS MACHBIB,
JOLITBHO O3HAMOMHUTH CTYIEHTIB 13 YacCOBMMH CKJIQAHOCTSMH alTOPUTMIB COpPTYBaHHS MacuBy. Tak
HaHOIUIBIN MPOCTi 1 3pO3yMilli CTYAEHTaM allfOPUTMHU COPTYBaHHS «OyJh0alika» Ta COPTyBaHHS BHOOPOM €
Hee(pEKTMBHUMH 1010 9aCOBOT CKJIAIHOCTI, sKa JUIst HUX € O (n”) . AJIrOpUTM HIBMAKOTO copTyBanHs (quick
sort), mo € B OaraThox OiOIioTeKkax migmporpaM, B 3arajlbHOMY BHUIAJKy MAa€ YacoOBY CKJIQJHICTh
O (n*log(n) ), OpoTe Ha ACIKUX «HE3PYUYHHUX» HA0OpaX JaHUX HOro 4acoBa CKIIAJHICTH 30UIBIIYETHCS 0
O (n”), 4MM YacTO KOPUCTYIOTHCS NMPHM JOOMpPaHHI TaKMX JAHMX y TECTax, HANPUKIa[A Ha OJNiMIanax 3
iHpopmaTuku. Yacosa ckiagnicts O (n*10g (n) ) TapaHTyeTbhes, KOJIM BUKOPHCTOBYIOTHCS OB CKIIa IHI
QJITOPUTMH COPTYBaHHs, HAPUKJIA COPTYBaHHs «Kymnow» (heap sort).

Ha puc. 1 HaBeneHo rpadiku geskux QyHKIIN, ki 9acTo GirypyroTh y BUpa3ax 4acoBOI CKIQJHOCTI
aNropuTMIB (TIpHU MOOYAOBI BUOMpAJOCh Aesike GikcoBaHE 3HaUEHHS BiAMOBiAHOI KOHCTaHTH). [lepemiunmo
i Ta iHII YacTO BUKOPHCTOBYBaHI (YHKLIl y MOPSAAKY 3pOCTAaHHSA 4acOBOI CKIaIHOCTI (C - KOHCTaHTa, N -

3MiHHA).
l.c
2.1log (n)
3.n% 0O<c<1
4. n
5. n log(n)
6.n°, c>1
7.c%, c>1
8.n!

Criin 3ayBakWTH, IO OCHOBHUM Henolikom O-(yHKIiH € iX HagMmipHa «rpyOicTb», TOB'3aHa 3
BIJIKMJIAaHHSIM KOHCTAHT. SIKIIIO 3a alropuTMOM A PO3B’s3yBaHHS MEBHOI 3ajaui BigOyBaeThest 3a 0. 001*n
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CeK, a B TOM ke yac 3a anropuTMoMm B mns nporo motpioHo 1000*n cek, TO GakTHYHO aaroputMm B B
MUTBHOH pa3iB OUIbII MOBUTBHUM, HDK anroputM A. Ilpore mi anropuTMH MarOTh OIHAKOBY YacOBY
ckiagHicTh O (n) . OcobIMBO TIepeBary aaropuTMy A MokHa Oyzie BIAUYTH IPH MaJIUX 3HAYEHHSAX n. Moxke
OyTH i Tak, 10 0COOIMBO eEKTUBHO PeaTi30BaHUI ANTOPUTM i3 CKIamHicTIO O (n”) mpu Mamux n Oyne
BUKOHYBATHCS IIBUALIC, HK HEJOCTATHBO €(EKTHBHO Peali3oBaHHH alTOPUTM PO3B'SI3yBaHHS Ti€i camoi
3aJa4i 3 4aCOBOIO CKJIAIHICTIO O (n) .
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Bukopucranns BipTyanizoBaHUX po004YMX CTOJIB Y HABYAJBHOMY Ipoueci

3 NOSBOI0 XMAapHUX TEXHOJOTIH ifes «MaTH JOCTYIl IO YOro 3aBrOIHO, 3BiIKH 3aBrOAHO, 3 YOTO
3aBrOJJHO» CTaja IMOCTYMOBO BTUTIOBATHCS B PEAIBHICTh. YCHOTO 3a KiJbKa POKIB IMOHSTTS «IpHBAaTHA
xmapa», VDS, VDI i T.. cranu MacoBO BHKOPUCTOBYBAaTHCh. THM HE MEHIN, JI0 WX Mip iCHye NeBHA
IUTyTaHWHA TEPMIHIB 1 MOHSATH, a TAKOX PsAJ HEBUPINICHWX NMUTaHb. Hampwkiaz, mo Take BipTyalizamis
neckromi? Lle TexHomoris un miaxia? Y 4omy BiIMIHHICTH BipTyami3allii AeCKTOIIB BiJ iHPPacCTPyKTypH
BipTyaJbHUX pOOOYMX CTOJIB?

Cepen ycix uucineHHux *aaS 3’sBuiock MOHATTA, sk DaaS — Desktop as a Service. ®@axTH4HO —
MTOBHOILIIHHI po0odi MicIls, 3alyIIeHi Jech Ha BiIJaJeHOMY CepBepi, 3 JOCTYNOM A0 HHUX 32 JOMOMOTOIO
TOHKHX KITI€HTIB.

Bipryanizaris neckromiB abo BipTyamizamis poO0OYHUX CTOMIB — i€ MiAXiM, 3a SKOTO BiOyBa€ThCS MOMLT
pobodoro cepemosuma kopuctyBaua (OC, momaTku, naHi) i Qi3WYHOTO MPHUCTPOIO, HA SAKOMY BiH 3BHUK
npamoBati (1K, HOyTOYK). 3aBasku 1IbOMY MiIXOAy CTYJICHTH Ta BHKIIAJadi MOXYTh HE 3aJIeXKaTH Bij
¢izngHOr0 PoOOUYOro Micllsl B ayAUTOPil 4M Ha Kadeapi, a MOXKYTh HPAIfOBATH i3 TOTPIOHUMHU MPOrpamMaMu
Ta JAHUMU 3 OYb-SIKOTO MPUCTPOIO (TUIAHIIET, CMapT(HOH, TOHKUH KITI€HT i T.J1.) 3 OyIb-AKOT0 MicIis (BIOMa,
B J10p03i a00 3 Oy Ib-SKOT'0 MICIIs, JIe € IOCTYI 10 Mepexi [HTepHeT).

B oCHOBI 1IbOTO MiAXOY JIGKUTh HE OJHA KOHKPETHA TEXHOJIOTIS, a CIIJIbHE BUKOPUCTAHHS Pi3HUX
TEXHOJIOTIH B Tally31 KIIIEHTCHKOT BipTyaizariii.

Haii6inpm monyisipHUMU 3 HUX CHOTOJIHI €:

1. Indpactpykrypa BipryansHux pobounx cromiB (VDI)— cucrema, 3a I0MOMOrow sKoi MOXHA
samyctut OC kopuctyBada (Windows i Linux) Ha BipTyasibHiil MaIlliHI Ha cepBepi B LIEHTPI ONpaIFOBaHHS
nanux (IIOJD) i mparroBatH 3 Hero BijgaineHo 3 Oyap-skoro npucrporo (Citrix XenDesktop, VMware View,
Microsoft VDI, Quest vWorkspace).

2. Cnyx0u Bimmanenux poboumx croiiB abo TepminanbHi ceppicu (Remote Desktop Services Host
(RDSH) \ Terminal Services (TS)) — kiacuuHuii TepMiHAJBHUAN JOCTYII, Yepe3 KUl HATA€ThCSA CepBEpHA
omepariiiiHa cucrema (3a3Buuaii, Windows Server 2008 R2 a6o 2012) xinbkoM KOpHCTyBauam B
KOHKYPEHTHOMY peXHMi (MOKe MpalfoBaTH TOM, XTO MEPUIMM 3aBaHTaXUB npodinp). KoxeH 3 BiggaseHux
KOpHUCTYyBauiB Tpamioe B cBoiil cecii. HaiiOinpm momymspai pimenns — Citrix XenApp, Microsoft RDS,
Quest vWorkspace.

3. Mucraniiitna ¢isnuna podoua crauiis (Blade PC) — motyxHa BHCOKOIPOAYKTHBHA poOoYa CTaHIIis
(uacTo 3 BcTaHOBJIEHNM TpadiunammM amantepom) v dhopm-pakTopi ceprepa, posramobana B [[O]], gepes sKy
BiOyBa€eThCsl JOCTYH OO OOUYMCIIOBAIBHUX PECYpCiB BiJJaJieHUM KopucTyBadam. HaifOunpmn momymsipHi
pimenns — Citrix HDX 3D Pro + Dell R5500, VMware View + Dell R5500.

4. Bipryamizamis nonatkis (Application Virtualization) — mnocrayanns i BHKOHAHHS JOJATKiB Ha
BIpTyaJbHUX MallWHAX, TepMiHaibHUi cepep abo IIK Oe3 3BuuHOro BcraHoBieHHs nporpamu B OC.
Haii6inbsm nomyssipai pitnenss: Microsoft App-V, Citrix XenApp, VMware ThinApp.
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