MIHICTEPCTBO OCBITU I HAYKU YKPAIHU
ABBiBCBKHMI HAaIliOHAABHUMY yHiBepcuTteT iMeHi IBana ®dpanka
DaKyABTET IPUKAAAHOI MATEMATUKH Ta iHPOPMATUKI
Kadeapa kibepOesnexu

3aTBep/a:KeHO
Ha 3acinanni kadenpu kibepoe3neku
(akybTeTy MPUKIAIHOT MATEMAaTUKH Ta
iHpOpMaTUKU
JIbBIBCHKOT'O HAITIOHAJILHOT'O YHIBEPCUTETY
imen1 IBana ®@panka
(ITpotokom Ne 15/23 Bix 29 cepmus 2023 p.)

3aBiqyBad kadeapu .

Benrepcrkuii I1.C.

Cuia0yc 3 HaBYAJIBHOI M CIMILIIHA
“IIporpamyBaHHs mapaJieJibHUX 004YHMCJICHD”,
o Bukjaaaaerbcsa B Mexax OIIII KiGepOe3neka nepuioro
(0akasIaBpCHKOr0) PiBHS BHIOI OCBITH ISl 3100yBaviB 3 CIIENiaJIbHOCTI

125 — kibepOe3nexa Ta 3axuct iHpopmauii

JIbBiB 2023 p.



Ha3Ba

[IporpamyBaHHs nmapaneabHUX 0OYUCIIEHb

TUCHUILIIHYA

Anpeca JIbBiBCHKMI HALlIOHATILHUN yHIBepCHUTET iMeHi [Bana dpanka,
BUKJIAJIAHHA ByJ. YHiBepcuterchka 1, M. JIbBiB, Ykpaina, 79000
TUCHUILIIHYA

dakyabTeT TA
kadeapa, 3a
AKOI0
3aKpinjiena
JUCIHMILIIHA

®daxyIbTeT MPUKIIATHOT MATEMATHKH Ta iH(HOPMATUKH
Kadenpa kibepOesnexu

I'any3b 3HaHB,
mugp Ta Ha3Ba

12 — inopmartiiiai TexHosOr11
125 — xibepOe3neka Ta 3axucT iHpopmarii

CIeniajabHOCTI
Bukaanaui Ilenemxo Jmurpo Jmurposudy,
AUCHUTLTIHH [Tpodecop kadenpu kibepOe3nekn
KonTakTHa Dmytro.peleshko@Inu.edu.ua
indopmanis ["onoBHwmit koprryc JIHY im. I. @panka, xad. 380.
BHKJIQ/Ia4iB M. JIbBiB, ByJ1. YHIBepcUTeTChKa, |
Koncyabranii 3 | Koncynbraiii npoBoaaTh pa3 Ha TUX/IEHb 3T1JHO 3 ONPHIIOJHEHUM PO3KIIaI0M
NUTAaHb KOHCYJIbTAII} BUKIaa4a. MOKIIMBI OHJIATH KOHCYJIBTAIIi 4epe3 Zoom 9u
HABYAHHA 110 Microsoft Teams. /{151 moromkeHHs Yacy OHJIaiH KOHCYJIbTAIlIN CJIiJT THCaTH Ha
AUCHUILTiHI €JIEKTPOHHY TOIITY BUKJIa[aya.
BiI0OYBaKOTHCA
Cropinka kypcy | https://ami.lnu.edu.ua/course/prohramuvannia-paralelnykh-obchyslen
Indopmanis npo | Aucuurutina “IlporpamyBaHHs napaielbHUX 0OYUCICHD € BUOIPKOBOIO
AUCHMILTIHY JUCITUTUTIHOIO 3 CIeIiaibHOCTI 125 — kibepOe3neka Ta 3axuct iHdopMartii Juis
ocBITHBOI TTporpamu Kibepbesmneka, sika BUKJIaIa€ThCs B 5-My CEMECTpi B
o0cs31 3-x kpenuTiB (3a €Bponelicskoro Kpeautno-Tpanceproro Crcremoro
ECTS).
KopoTka Kypc cnpsimoBanuii Ha hopMyBaHHS Y CTYJEHTIB MpodeciiiHux
aHoTAaIlis KOMIIETEHTHOCTEH, PO3BUTOK CUCTEMH 3HaHb PO pO3Mapase/itoBaHHS MPOIIECiB
JTUCLHUILTIHA 00poOku 1HpOpMaTIIii.

Mera Ta uinai Meroro Kypcy €:

AUCHUILTIHH 1. ¢dopmyBaHHS pO3yMiHHS OCHOB IapaenbHOro 00poOieHHs iHdopmMarii
Ta BUKOPUCTAHHS METPUK OI[IHIOBaHHS e(DEeKTUBHOCTI
po3napainentoBaHHs,

2. (GopMyBaHHS MPAKTUYHUX HABUYOK JUIs Oarato mpoiecoBoro/6araro
MTOTOKOBOTO PO3MapajIeIFOBaHHs Ta MOO0YIOBH CEPBICIB PO3MOIIICHOT
00poOKH B CUCTEMaX.
Jliteparypa nias 1. TlapanenwHi Ta po3noaiieHi oouucienas. Bubpani po3ninu: Hau.
BUBYECHHS MOCIOHMK 70 KpeauTHOro MoayJs «IlapanenbHi Ta po3moiieHi

AUCHMILTIHA obuucnenus» / ABropu Kopoukin O.B.. Pycanosa O.B. — K.: KIII imeni
Irops Cikopcbkoro, 2020. — 123 c.

2. Parallel Programming with MPI. www.cs.usfca.edu.

3. TlapanenbHi Ta po3noalIeHI 0OUNUCIEHHS: HABYAJbHHUHN MOCIOHUK JIJIst
Bunmx 3aknaziB ocita / K. T. Ky3ema, O.B. MenpauK. — MHKOaiB:
@OIT IIsens B.M., 2020. — 172 c.

4. Saurav Kumar. Multi-Threading in Java.

https://tipsontech.medium.com/multi-threading-in-java-b33620ce7h0a



mailto:Dmytro.Savchenko@lnu.edu.ua
https://ami.lnu.edu.ua/course/prohramuvannia-paralelnykh-obchyslen
http://www.cs.usfca.edu/
https://tipsontech.medium.com/multi-threading-in-java-b33620ce7b0a

5. Reetesh Kumar. Java Multithreading Introduction.
https://medium.com/@reetesh043/java-multithreading-introduction-
f060ad716185

6. TheDotNet Office. Learn Multithreading and Parallel Programming in
C# and .Net. https://www.udemy.com/course/learn-multithreading-and-
parallel-programming-in-c-and-
net/?utm_source=adwords&utm_medium=udemyads&utm_campaign=
DSA Catchall 1a.EN_cc.ROW&utm_content=deal4584&utm_term=_.
ag_88010211481 . ad 535397282064 . kw . de ¢ . dm__. pl . ti
_dsa-

406594358574 . li_1012859 . pd . &matchtype=&gad source=1&g
clid=CjOKCQIiAwbitBhDIARISABTFY l1pXZT7JNeXz-
k9zjmTFoC0dvmdTUOY gKym9rhMytmpSDsrUhFFESOaAV5SVEALwW
wcB

JonarkoBa
7. E. Agafonov. Multithreading in C# 5.0 Cookbook. Packt Publishing.
2013. 268p
8. Kauko O. I'. HaByansnuit nociOHuk 3 qucurmiiny "[lapanensue
nporpamyBanHs" / O. I'. Kauko. — Xapkis : XHYPE, 2016. —404 c. —
ISBN 978-966-659-213-5. — 18.05

9. XKyxkos I.A., Kopoukin O.B. [TapanenbHi Ta po3noineHi 004NCIeHHS.
Hagu. nociouuk. [Ipyre sunanns. — K.: Kopniituyk, 2014. — 284 c.
/lcomsys.kpi.ua

10. Krauss, Kirk J (2018). "Threading for Performance". Develop for Perfor

11. Pllana Sabri. Programming multicore and many-core computing
systems/ Sabri Pllana, Fatos Xhafa.Wiley, 2017. — 528

12. Multithreading in Java. https://www.geeksforgeeks.org/multithreading-
in-java/

13. S. Cleary. Concurrency in C# Cookbook: Asynchronous, Parallel, and
Multithreaded Programming 2nd Edition. O'Reilly, 2014, 268p

O6csr kypey Saranpauii 00car: 90 ronuH. AyauTopHEX 3aHATE: 48 rox., 3 Hux 16 rom. nek-
nii ta 32 roxa. maboparopHux poOiT. CamoctiiiHoi podotu: 42 rox. K-tb
KpPEeIUTiB: 3
OuikyBani VY pe3ynbTaTi BUBYEHHS HaBYAJIbHOI AUCHUILIIHU CTY/IEHT Ma€ Ha0yTH TaKuX
pe3yJbTaTu KOMIIETEHTHOCTEH:
HABYAHHS 3HATH:

®  OCHOBHI Cy4acHi KOMIT'IOTepHi TexHoJorii po3napanentoBants (MPI, Posix
threads, OPENMP, Cuda);

® [PUHLHUIN i METOAM PO3MApaIEeTIOBAHHS aJrOPUTMIB; IPUHIIUITN TOOYI0BU
1 pobotu Oaratonporniecopuux oduucroBanbaux cucreM (CPU,GPU);

® OCHOBHI METOJH OIIIHKH €()eKTUBHOCTI MapalieIbHUX aJTOPUTMIB.

BMiTH:

® 3aCTOCOBYBAaTH 3HAHHS y MPAKTUYHUX CUTYaLlIsX;

®  pPO3pOOJIATH MapajelibHi AITOPUTMU;

e OIIHIOBaTH €(PEKTUBHICTh POOOTH MapaieIbHUX aAJITOPUTMIB;

e mporpamyBaTH 3a gonomororo texnonorii MPI, Posix threads, OPENMP,
Cuda ans GaraTonporecopHUX 0OUUCTIOBATBHUX CUCTEM;
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®  KOMIUIAII 1 3aITyCK MOCIIIOBHUX 1 TapaJIeIbHUX TPOTpaMm 3
BUKOPUCTAHHSAM CHCTEM 4Yepr Ha 0araronpouecoOpHUX 0OUMCIIIOBATIBHUX
CUCTEMaX;

e BHpILIECHHS PECYPCOEMHUX OOUMCIIOBAIBLHUX 3a/1aul Ha
0araTonpouecopHUX OOUUCITIOBAIBHUX CHCTEMAax

Kypc 3a0e3neuye HaOyTTs Takux komnerentHoctei: 1K, 3K 1, 3K 2, 3K 3, 3K
5, K 2, ©K 3, ®K 9, ®K 11; Ta nporpamuux pe3yibTariB HapuanHs: [IPH 1,
ITPH 2, ITPH 3, I1PH 4, ITPH 5, I1IPH 6, ITPH 9, ITPH 10, ITPH 11, ITPH 12,
ITPH 13, ITPH 15, ITPH 15, IIPH 17, I1PH 18, ITPH 19, ITPH 20, IIPH 33,
ITPH 34.

Kurouosi ciioBa

Posnoaineni cucremu, rpad «omneparii-onepanan», Takconomis dina,
0araTormoTOKOBICTh Ta OaraTosepHiCTh, AropuT™ Jlekkepa, cemadopu
JNEUKCTpHU, MOJIEN] CKJIAJJHOCTI Ta MPOAYKTUBHOCTI MapaneabHUX 00YUCIIEHb,
BipTyaui3ailis, KJIi€EHT-cepBep

®opmar kypey | Ounuit
Temn Temu nogani y Cxemi Kypcy HUXK4YE
IincymkoBuii | 3aiik y KiHIl 5 ceMecTpy
KOHTPOJIb,
¢dopma
IIpepexBizuTn | [l BUBYEHHS KypCy CTYAEHTH MOTPeOYIOTh 6a30B1 3HAHHSA 3 TAKMX JUCLHUIUIIH

SAK:

e AJNrOpuUTMH Ta CTPYKTYpH 0a3 1aHUX

e Ormeparriiini cHCTEMH Ta KOMIT IOTEPHI MEPEXi.
e besmneka KOMI'TOTEPHUX MEpex

e [IporpamyBanHs

HaBuaabHi Me-
TOAM TAa TEXHIKH,
sIKi OyayTh BH-
KOpPHCTOBYBA-
THCSH I 9ac
BHKJIAJaHHSA

Kypcy

[lpesenramii, Jiekuii, ONUTYBAaHHA TEOPETUYHOTO
JabopaTopHuX pooiT, KOHTPOJIbHA poOoTa (MOAYIIB).

Marepiany Mg 4ac

Heoo0xinne
o0JIaTHAHHSA

Komm’roTepHuii kimac 13 BUIBHO-JOCTYITHUM TPOTPAMHUM 3a0€3MeUSHHSM,
JIOKaJTbHA KOMIT FOTepHA Mepexka, TocTy Jio Internet mepexi.

Kpurepii oui-
HIOBAHHS (OK-
peMo Il KOXK-
HOI'0 BH/]y HAaB-
JAJILHOI JifJIb-
HOCTI)

OuirroBaHHS MPoBOAUTHCS 32 100-6apHOO mKao0. bann HapaxoBYOThHCS 3a
HACTYIHUM CITiBBIIHOILICHHSIM:

* HalTMCaHHs JIBOX KOHTPOJIBHUX poOIT (MOIyiB): 10 25% cemecTpoBOi OIliHKK
KOXeH (MakcHMalibHa KUTbKICTh OamiB 50) 1 OliHIOBaHHS JIa0OpaTOPHUX POOIT
(MakcuMalibHa KUTBKICTB OamiB 50).

[TincymkoBa MakcuMaibHa KiabKicTh 0aiiB — 100.

AxkaneMiyHa 1o0pouecHicTh: OUiKyeTbCs, 1110 pOOOTH CTYAEHTIB OyIyTh iX
OpUTIHAIBHUMU JOCTI/DKEHHAMH Y1 MipKyBaHHSIMHU. BiZICyTHICTh MOCHIIaHb HA
BHKOPUCTAaHI JuKepena, (adpuKyBaHHS HKEPeIl, CHUCYBaHHs, BTpY4YaHHS B
pOOOTY IHIINX CTYJEHTIB CTAHOBIIATH, ajle HE OOMEXKYIOTh, TPUKIIAAN MOXKIIN-
BO1 aKaIeMiuHO1 HeoOpoUYecHOCTI. BUsIBICHHS 03HAK akaJeMiuHO1 Heo0po-




YEeCHOCTI B TUCbMOBIH pOOOTI CTyI€HTA € MiICTaBOO IS 11 He3apaxXyBaHHHS
BHKJIa/IaueM, HE3aJIKHO B1I MacIITallB rjiariaTy 4u oOMaHny.

BinBinanHs 3aHATH € BAKIMBOIO CKJIaJJOBOIO HaBUaHHS. OUiKy€eThCs, 110 BCi
CTYAEHTH Bi/IBIJAIOTH yCi JIEKIi1 Ta IPaKTU4HI 3alHATTS Kypcy. CTyneHTH
MOBUHHI IHPOPMYBaTH BUKJIaJjaua PO HEMOXJIUBICTh BIAB1IATH 3aHATTS. Y
Oy/Ib-IKOMY BHUIIAJIKy CTYJACHTH 3000B’s13aH1 JOTPUMYBATHUCS TEPMiHIB BU3-
HAYCHUX JIJI1 BUKOHAHHS BCIX BHJIIB MUCEMOBUX POOIT Ta iHIUBITyaTbHIX
3aBJlIaHb, Mepe0aYeHuX KypCcoM.

Jliteparypa. Ycs nmiteparypa, Ky CTYJIEHTH HE 3MOXKYTh 3HAUTH CaMOCTIHHO,
Oyze HajlaHa BUKJIJayeM BUKIIIOYHO B OCBITHIX LUIAX Oe3 mpaBsa ii nepenaui
TpeTiM ocobam. CTyIeHTH 3a0X0UYIOTHCS 10 BUKOPUCTAHHS TaKOX i 1HIIIOT
JiTepaTypH Ta JDKepel, IKUX HeMae cepell PeKOMEHJOBaHHX.

[osiTuka BucTaBAeHHs 6aniB. BpaxoByroTbes 6anu HabpaHi IPH IOTOYHOMY
TECTyBaHHI, CAaMOCTIHHI/A poOOTi Ta Oaau MiACYMKOBOTO TecTyBaHHs. [Ipu
[OMY 000B’SI3KOBO BPaXOBYIOThCSI IPUCYTHICThH Ha 3aHATTSIX Ta AKTUBHICTD
CTYZEHTA IiJ] Yac MPaKTUYHOT'O 3aHATTS; HEJAOMYCTUMICTh IPOITYCKiB Ta
3aIi3HEeHb Ha 3aHATTS; KOPUCTYBaHHSA MOOUTEHUM Tele(OHOM, TUIAHIIIETOM Y1
IHITUMH MOOUTBHIMH TIPUCTPOSIMU TT1]T 9ac 3aHATTS B LIUIAX HE TIOB’SI3aHUX 3
HABYAHHSIM; CIIMUCYBaHHS Ta IJIariaT; HECBO€YaCHEe BUKOHAHHSI IOCTABJICHOTO
3aBJIaHHA 1 T. iH.

Koani dhopmu nmopymieHHsI akaJaeMiqHoi T0OpOYECHOCTI HE TOJIEPYIOTHCA.

IInTanua go
KOHTPOJII0

. [lapanenpHi i MOCIiOBHI OOUUCICHHS

. Kitacu cydyacHux mapanensHUX KOMITIOTEpiB

. Cnoco6wu opranizaiiii mapajaeJqbHIX 00UUCTIOBATBHUX CHCTEM
. Takconomis @nina

. Kimacuikartist po3moiiieHux cucTeM

. Kareropii po3noaineHux cucrem

. 'oMorenHi1 Ta reTeporeHHi CUCTEMHU

. Binkpurti po3nofineHi cuctemMu

. Cnabo- Ta CUJIbHO3B SI3H1 CUCTEMU

. Pexxumu pobotu posnoninenux OC

. Mikposiapo

. I13 mpomi>kHOTO piBHS

. MPP-cucremun

. OyHKLIOHATBbHI XapaKTePUCTUKU MAaCHBHO-TIApAJIEIbHUX CUCTEM
. AcumeTrpruyHa 6araTonporecopHa B3aeMOIis

. XapaKTepUCTUKU PO3MOAIIEHUX CUCTEM

. Tunu mpo30pocTi € B pO3MOAUIEHUX CUCTEMaX
. [IporpaMHi KOMIIOHEHTH PO3MOIIICHUX CUCTEM
. Mogens BignaneHoro BUKIHKY nponenyp RPC
. ITonsaTTs cimyx0u

. CepBic-opieHTOBaHa apXiTEKTypa

. AreHTn

. B3aemonis kiienT-cepBep 0e3 3'eJHaHHS

. Mopnens B3aeMogii KIlieHT-cepBep

. [Iporiec 1 GaraTompoIecopHiCTh

. B3aemogis Ta B3a€MOBUKITIOUEHHS TIPOIIECIB

. [loToku 1 6araTomoTKOBICTh

. CunxpoHi3arlisi TOTOKIB

. KonTekcr motoky

. CraHu OTOKIB

. baraTornoTokoBicTh 1 6araTosiIepHICTh

. AnroputMm Jlexkepa ta cemadopu JlelkcTpu

. 3aco0u mapasesnbHOro MporpamMmyBaHHs
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34. bibnoiteka i napanenasHoro norpamyBanis PVM (Parallel Virtual
Machine)

35. MPI - inTepdetic oOMiHYy MOBIAOMICHHSIMHI

36. ®ynkuionyBHHs MPI-niporpam

37. OpenMP - crargapT i mporpaMyBaHHsI Ha MaciTaboBaHux SMP-
cucTeMax

OnuryBaHHs

AHKeTy-OIIIHKY 3 METOIO OI[IHIOBaHHS SIKOCTI Kypcy Oyze HaJaHo 1o 3aBep-
HICHHIO KypCY.




Cxema Kypcy

Tuax.

Tema, nj1aH, KOPOTKi Te3U

dopma
JiSJILHOCTI
(3aHATTA)

Jlireparypa

3aBaaH-
H¥1, TO/I.

Tepmin
BHKOHAHHS

Tema 1. [lapanenbhi
apxiTekTypu

(ITapanenizm, Takconomist @iina ,
[MapanenbHi cucTeMH,
BararonotokosicTs Ta
0araTosICpHiCTh)

JIEKIIis,
CawmocriiiHapo6oTa
n1ab

[1-4, 6, 11]

2 THXHI

Tema 2. Po3noaisieni

CUCTEMU

(Kareropii po3noaiieHnx cucTeM,
OnepauiiiHi cucremu Ta ix
PO3NOAITICHICTh

Pesxxumu pobotr posnoninennx OC, I13
MIPOMIXKHOTO piBHS , CydacHi BUIH
PO3IOITICHUX CHCTEM)

Opranizaltis po3noIiIcHIX
004HCIIeHb

JICKIIis,
CawmocriiiHapo6oTa

1120

[1-4, 6, 11]

N

2 THXHI

Tema 3. [lapagurmu

po3napaJjearoBaHHA(ITapagurmMu
HapajeabHOro MPOrpaMyBaHHs,
Mogens napanenbHuX 00UUCIEHb Y
BUTIISLII rpada «onepauii-onepanam ,
Mogeni CKJIaIHOCTI Ta MPOyKTHBHOCTI
napanenbHuX 00uuciienb, Metoaun
pO3pOOKH MapaielIbHUX aJrOPUTMIB)

JICKIIis,
CawmocriiiHapo6oTa
a6

[1-4, 6, 11]

NN

1 TuxeHs

Tema 4. Cunxponizanist

npoileciB Ta MOTOKIB
(B3a€MHC BUKJIFOYCHHA IapaJICJIbHUX
npouecis, IloHATTA pecypcy,
B3a€MOHi§I Ta B3a€EMOBHKJIIOUCHHA
npoiieciB, Anroputm Jlekkepa Ta
cemadopu JlerikcTpn)
Buxopucranus
0araTomoTOKOBOCTI ISt

OOYMCIIEHHS MAaTEMATUUYHUX
byHKITIH

CamocriitHa
pobota

120

[1-4, 6]

1 Tk neun

Tema 5. Mopaeab npoueciB y

Win32/64(06exr siapa mporec.
CTBOpEHHS Ta 3aBEPILUCHHS [IPOLIECIB)

JICKIIis,
CamocriiiHapo6oTa
a6

[1-4, 6]

NN

1 TxeHs

Tema 6. MogeJsib NOTOKIB y
Win32/64 (2 ro(O0ekT sapa

noTik. CTBOpEHHsI Ta 3aBepIICHHS
nporieciB. CTek MoToky, [LnanyBaHHs
IIOTOKIB 1 IPiOpHUTET )
CuHXpOHi3allisl MTOTOKIB
3acobamu C++

CamocriitHapo6oTa

120

[1-4, 6]

1 TuxeHs

9-10

Tema 7. BaraTonoroxosi

3acoom C++

(TTotoku 6i6mioreku C++, Crparerii
BUKOHAHHSA, B3aeMHi BUKITIOUEHHS,
M’rorekc, RAII i cunxpoHizais
M’IOTEKCaMu )

JICKIIi,
CamocriitHapoOoTta
nab

[1-4, 6, 11]

N

2 TUXKHI




Tema 8. [loTokoBa MoaeNb Yy | JICKIIiS 2
Java CamocriitHapo6oTa 6
p

11- | (Tlorokosa mozens y Java, Peanizanis | 5136 4 2 TWXKHI
12 cuHxpoHizauii, KomyHikamis Mix [7,8, 12]

IOTOKaMH)

BaraTonorokoBe nporpaMyBaHHs

3acobamu Java

Tema 9. IloTokoBa Moaeb JIEKIIis, 2

NET Framework Camocriiina 2

(HOTOKoga Mgnim) y C#, P.eani_3aui;1 pobota
13 cuHXpoHi3amil, KomyHikamis Mix [9, 10, 13] 2 1 THKIEHD

notokamu, [lorokoBa moznens y NET

Framework) a0

3aco0u cmHXpoHI3amil

norokiB B C#

Tema 10. InTepdeiicu

napajejabHOro CamocriitHapo6oTa 2

NporpaMmyBaHHA a0 1 Tk eHn
14 (3acobu mapanenbHOro [1_4’ 6, 11] 2

nporpamyBaHHs, Parallel Virtual

Machine, Message Passing Interface,

OpenMP)

Tema 11. Mopean «Kirient- JIEKIIis, 2

Cepgep Camocriiina 6

(Bunu xnieHT-cepBEpHUX apXiTEKTyD, pobota

_ | MepexeBa ckianoBa B apXiTeKTypi :

15 kiient-cepsep, Cokeru, [Tpuxnam [1-4, 6, 11] 2 TIkHi
16 7126 4

COKETHOTO CepBepa 1 KIIiEeHTa Ha
npotokouti TCP/IP)

IIporpamyBaHHs KJI€HT-
CepBEPHUX N0IATKIB




