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MeTa HaBYA/ILHOI AUCIUILIIHM - 3HaWOMJIEHHSI CTY/IeHTiB i3 dyHJaMeHTa/IbHUMU
NPUHLMINIAMU  TIPOEKTYBaHHSA 1  peasmisalii  oOrnepayidiHAX  CHACTeM, [I03BOJISIE
O3HAaMOMMTUCSI 3 OKPEMUMH acrlekTaMy (PYHKLIOHYBaHHS OrepaliliHUX CUCTeM Ha
MpaKTULli. 3aBJJaHHSIM BUBUEHHS JUCLIUTIIIHU € C(DOPMYBaTH y CTY/I€HTIB ysIBJIEHHS TIPO
OyZioBy Ta MPUHLMMU POOOTH, CTaH i MepPCHeKTUBU PO3BUTKY CyuyaCHUX OfepaLiiHux
CUCTEM.

IIpepeKkBi3uTH: BOJIO/IiHHS KOMITHOTEPOM i M10ro BHYTPilLIHbOKO OY/J0BOIO Ha piBHi
KOPUCTYyBaua, 3HaHHs aaropurmiyHoi Mosu Ci.

Pe3y/ibTaTH HaBYaHHA: Y pe3yJ/bTaTi BABUEHHS HAaBUa/IbHOI JUCLUIUIIHU CTYZEeHT
byze

3HATH:

—TIPO eBOJIIOLIiF0 OOUNCTIOBAa/TbBHUX CUCTEM,

—0CHOBHI (yHKIIii omepalfiitHUX CUCTeM i TIPUHIUITN IXHBOT M0OY/10BH,

—TIPOLIeCH, IX CTaHM i orepariii HaJ, HUMH,

—IlJIaHyBaHHs IPOL{eCiB,

—Kooriepaljis MpoLieciB i OCHOBHI aCIeKTH ii JIOTIUHOI OpraHi3ariii,

—KPUTUYHI CeKLil TMpoLeciB, B3aEMOBUK/IIOUEHHS 1 oOprasiszalis MpaBUIbHOI
YeproBoCTi,

—aJICOPUTMU CUHXPOHI3aL{il mpoLiecis

—-ceMadopu, MOHITOPH, TIOBiIOM/IEHHS i X eKBiBa/IeHTHICTb,

—-TYNHKHU i 60poThbOAa 3 HUMH.
BMITH:

—BUKODMCTOBYBaTM KOMaHAM orepaniHoi cucteMd Linux gy KepyBaHHA
(hali/I0BOKO CUCTEMOLO,

—CTBOpIOBaTH Tpoljecd B Linux, 3MiHIOBaTM KOPHUCTYBaJbHULIbKUM KOHTEKCT
TpoLiecy 3a AOMOMOTOK0 CUCTEeMHUX BUKJIMKIB,

—O0praHi3oByBaTH B3aeMO/ito rpotieciB uepes pipe i FIFO B Linux,
—BUKOPUCTOBYBaTH 3acobu System V IPC,

—TIpaL[OBaTH 3 PO3Ait0BaHOI0 nam’ aTTio OC,

—CTBOPIOBaTH HOBI HUTKW BUKOHAaHHS B MeKaX OJHOI0 IpoLiecy,
—-BUKOPUCTOBYBATH cemMadOpH i Uepru roBiIoMJIeHT J/is CHHXPOHi3allil mpolieciB,

—3[[ICHIOBATH 3B’S130K MDK IpoLiecaMd 3 BUKOPUCTaHHSM PO3ZiIH0BaHOI Mam’ATi
Ta Yepru roBiZloM/IeHb.

BuBuUeHHs HaBYa/JbHOI AMCLUIUIIHK Tiepef0auae (OpMyBaHHSI Ta DPO3BUTOK Y
CTY/IeHTiB KOMITeTeHTHOCTeH, repefbaueHHX Bi/[TIOBi[HUM CTaH/[apTOM BHIIOI OCBITH
Ykpainu (3a HasiBHOCTI) abo OII, rporpamHi pe3y/bTaTh HaBUaHHS SKOi Bi/[TTOBiat0Th
BuMoraM HarjioHanbHOI paMKu KBasidikalliv (3a BilCyTHOCTI CTaHJAPTY):

- 3arajibHUX:
3KO01 - 31aTHICTh YUUTUCS | OBOIOIBATH CyYaCHUMHU 3HAHHSAMU;
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3K02 - 37aTHICTh 3aCTOCOBYBATH 3HaHHSA y NPAKTUUHUX CUTYyaLlisfX;

3KO03 - 3maTHiCTE reHepyBaTH HOBI ifel (KpeaTUBHICTE);

3K04 - 3gaTHiCTh OYTH KPUTHUHUM i CAMOKPUTUUHUM;

3KO06 - 3maTHICTh 10 aOCTPaKTHOTO MHMCJ/IEHHS], aHaJTi3y Ta CUHTE3Y;

3K07 - 3paTHicTh [0 TIOmyKYy, 0OpoOseHHS Ta aHasmidy iHdopmariii 3 pi3HMX
JoKeper;

3K08 - 3HaHHS Ta pO3yMiHHS TIpeAMeTHOI 00sacTi Ta pPo3yMiHHS MpodeciiHOol
TISJIBHOCTI;

3K12 - BHW3HAUEHICTb 1 HAIOJEr/IMBICTh I0JI0 MOCTAB/I€HUX 3aBJaHb 1 B3SITHUX
000B’SI3KiB;

3K13 - HaBUUKHU MiXKOCOOHCTICHOI B3a€EMO/Iil;

- haxoBux:

®KO04 - 3paTHICTH pPO3POOJISITH aATOPUTMHM Ta CTPYKTYPU [JAHUX, TPOTrpamHi
3acobu Ta MporpamMHy J0KyMeHTallilo;

@®KO6 - 3gaTHICTh pO3B’sA3yBaTy MpodeciliHi 3aaui 3a JOMIOMOT00 KOMIT FOTePHOI
TEXHIKHW, KOMIT IOTEDHUX MepeX Ta IHTepHeTy, B cepeJOBUILi Cy4YaCHUX OreparljiiHuX
CUCTeM, 3 BUKOPUCTaHHSIM CTaHZAPTHUX O(iCHUX [OAATKIiB;

®K08 - 3paTHICTH BUKOPMCTOBYBAaTU CydaCHI TeXHOJIOTil TpOrpaMyBaHHS Ta
TeCTYBaHHsI TIPOrPaMHOTO 3a0e3reueHHs;

@®K10 - 31aTHICTb CTBOPEHHS [JOKYMEHTIB BCTAHOBJ/IEHOI 3BITHOCTI, BUKOPUCTaHHS
HOPMAaTUBHO-TIPaBOBUX [JOKYMEHTIB;

®K17 - 3maTHICTH [0 BUKOPWUCTAaHHA HOBITHIX iH()OpMaLliMHO-KOMYHIKaL[iMHUX
TEeXHOJIOTIH.

Pesynpraty BUBYEHHS [UCLAIUIIHU JeTajli3yroTh TakKi MporpaMHi pe3yJbTaTe
HaBuaHH#A OIT:

I[TPH11 - BMITM 3aCTOCOBYBAaTM CyYyaCHI TeXHOJIOTII TMporpamyBaHHS Ta
po3po0JieHHsT TIporpamMHOro 3abe3rmedeHHsi, TIporpamMHOI peasni3ailii 4YMCe/NbHUX i
CUMBOJIbHUX aJITOPUTMIB;

[TPH12 - po3B’s3yBaTy OKpeMi iH)KeHepHi 3a/aui Ta/abo 3ajaui, 1110 BUHUKAIOTh
MpYHAMMHI B OJHIM TIpeJMeTHiM raay3i: B COLiOJIOrii, €KOHOMilli, €eKOJorii Ta
MeULVHI;

[TPH14 - BUsABAATU 3/aTHICTh /0 CaMOHABYaHHS Ta MPO/OB)KeHHs TpodeciiiHoro
PO3BUTKY;

I[TPH15 - ymiTu oprani3yBaTh BjlaCHY [iSVIHICTb Ta OJepKyBaTH pe3y/ibTaT y
paMKax 0OMeKeHOro Jacy;

[TPH18 - edeKTUBHO CHi/NIKyBaTUCA 3 MUTaHb iHbopMarlii, imeii, mpobiem Ta
pillieHs 3i creLiasaicTaMy Ta CyCIiJIbCTBOM 3arajioM

I[TPH22 - 3HaTU apXiTeKTypy Cy4YaCHUX OOUMC/IIOBA/IbHUX CHCTEM Ta
KOMIT'IOTEPDHUX Mepe)X, OCHOBHI MepeXHi TexXHOJIOrii; BMITM MPOeKTyBaTH,
aIMiHICTpyBaTH Ta 3iMCHIOBATH 3aXUCT KOMIT FOTEPHUX MEPEX.



Onuc HaBYA/ILHOI AUCIMILTIHH

3aranbHa iHdopmaiiin

- Kinbkictb KinbkicTb rogux
& E
=y o v i ] Bu

g = £ %] & | E N
®opma ) g H-| ) Q e | = §| g | MmACYMKO

[ E . = = a, = = g >
HaBUaHHA .EC & | KpeJuTIB | IroJHH 5 > i 8 ge| =2 BOI'o

c

» © Sl &S| 8| Z2¢ £ | KOHTpOJIIO

. &

£ =l g %8 2
JleHHa 1 2 5 150 | 30 30 | 90 Icniut
3aouyHa

CTpyKTypa 3MiCcTy HaBYa/IbHOI JUCIMIUTIHA
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3micToBuii moay/ib 1. IloHaTTA onepariiiHoi cucremu. Ilporecu. ba3osi

aCneKTH Oprasi3ailii, nJlaHyBaHHA Ta B3a€MOJii MPoI1ieciB.

Tema 1. EBosmrontist 4 2 2

00OUMC/TIOBAa/IbHUX CUCTEM, OCHOBHI

(dyHKIiT onepaliiHuX cUcTeM i

TIPUHLIUITH iXHBOI 1100y 10BH.

Tema 2. Tpouecu. Ix cranm i 8 4 4

orepawjii HaJi HUMH.

Tewma 3. [1y1aHyBaHHS TIPOLIECIB. 7 4 3

Tema 4. Koornepatiist mpoLieciB i 5 2 3

OCHOBHI aCMeKTH ii JIOriyHol

oprasisatiii.

Tema 5. 3HallOMCTBO 3 15 1 4 10

omepallifiHoro cucreMoro Linux.

Tema 6. IIpotiecu B oneparjiliHiit 15 2 5 8

cucremi Linux.

Tema 7. Opranisauist B3aemogil 18 1 5 12

niporieciB uepe3 pipe i FIFO B

Linux.

Pasom 3a 3micToBuM MoayneMm 1 72 |16 | 0 | 14 42
3micToBuM MOAYJIb 2. Po3iMpeHi acneKTu oprasisailii, nyiaHyBaHHA Ta

B3a€eMOJiii mpoIieciB.

Tema 8. KputnuHi cekuii 8 4 4

TpOLIeCiB, B3a€EMOBUKJ/IIOUEHHS 1

oprasisariisi IpaBUIbLHOI

4eproBoCTi. AJIropuTMU

CHHXPOHi3aLlii mpoLecis.

Tema 9. Cemadopu, MOHITOPH, 8 4 4




TOBiOMJTeHHS i X

€KBIBaJIeHTHICTb.

Tema 10. Tymmku i 60poTsba 3 6 2 4
HUMHU.

Tema 11. 3acobu System V IPC. 22 2 6 14

Oprasni3auisi pobotu 3
PO3Ai/I0BaHO0 NaM'aTTiO B Linux.
IToHATTSA HUTOK BUKOHAHHS

(thread).

Tema 12. Cemadopu B Linux siK 17 1 4 12

3acib CMHXPOHI3allii mpolieciB.

Tema 13. Yepru noBijoMm/1eHb B 17 1 6 10

Linux.

Pasom 3a 3MicTOBUM MOZy/1eM 2 78 |14 | 0 | 16 48

Y cbOro rojviH 150 | 30 | 0 | 30 90

TeMaTuka JIeKIJiHHUX 3aHATH 3 Nepe/ikoM NUTaHb

Ne Ha3Ba TeMHu 3 0CHOBHUMH NUTAHHAMH

1 |EBo/monisi 00UHC/IIOBa/IbHUX CHCTEM, OCHOBHI (DYHKIIii onepanjiifHUX CMCTeM i MPUHLIUITH

iXHBOI MO0y J0BM.

CrpykTtypa obunciroBasibHOi cuctemMu. OmeparfifiHa cucTema SIK BipTyajibHa MallldHa, SK
MeHe/I>Kep pecypciB, SIK 3aXMCHUK KOPUCTYBaUiB i TIporpam, sik MoCTiiHO GyHKI[iOHyIOue sifipo.
Kopotka ictopiss epoJrorlii oOuncmoBanbHMX cucTeM. OCHOBHI TMOHATTS, KoHieriii OC
(CuctemHi BUKIMKH, T[epepUBaHHS, BUHATKOBI cuTyarlfil, ailii, Mpoiiecu, HUTKH).
ApxiTekTypHi ocobsmBocti OC (MoHosliTHe siipo, OaratopiBHeBi cuctemu (layered systems),
BipTyasibHi MalllMHY, MiKpOsilepHa apxiTekTypa, 3MillaHi cuctemu). Knacugikaniss OC
(peanizariis 0araTo3a/1auHOCTI, MiATPUMEKa 0araToOKOpUCTYBAI[LKOTO pexumy,
OararorporiecopHa 00poOKa, CUCTeMU peasibHOTO uacy).

Ipouecu. Ix cranu i onepanii Hag HUMHE.

[TonarTs niponecy. Cranu miponecy. Ornepariii HaZ TpoLecaMu i TOB's3aHi 3 HUMH TOHSTTS
(Habip omeparii, Process Control Block i koHTekcT miporiecy, oJHOpa30Bi orepaiiii,
OaraTopa3oBi oriepaiiii, mepeMUKaHHSI KOHTEKCTY).

IlnanyBaHHA NpoLeciB.

PiBHi ryiaHyBaHHs. Kpurepii riaHyBaHHs I BUMOTU /10 a/TOPUTMIB IulaHyBaHHs. IlapameTpu
IUIaHyBaHHS. BUTICHS/IbHE | HEBUTICHSU/IbHE I/IaHyBaHHsA. AAropuTMM rulaHyBaHHs ( First-
Come, First-Served (FCFS), Round Robin (RR), Shortest-Job-First (SJF), rapaHToBaHe
TJIaHyBaHHSI, TIpiOpUTeTHe TUlaHyBaHHs, OaraTopiBHeBi uwepru (Multilevel Queue),
baraTopiBHeBi yepru 3i 38opoTHiM 3B'ss3koM(Multilevel Feedback Queue)).

Koonepauis npoijeciB i 0CHOBHI acrieKTH ii JioriuHoi oprasisargii.

[porecy, 110 B3aeMofiit0Th. Karteropii 3aco6iB o6miHy iHdopmMarjiero. JloriuHa opranizailis
MexaHi3My riepefaui uH@opmallii (BCTaHOB/IEHHs1 3B'S3Ky, iHQoOpMalliiiHa Ba/eHTHICTb
TIporieciB i 3acobiB 3B's13Ky, 0COO/MBOCTI Tepeaui iHGoOpMallii 3a JOMOMOro MiHil 3B'SI3KY
(6bydepwuzariis, MoTiK BBOAY/BUBOAY i TOBiZIOMJ/IeHB), HAAiWHICTh JiHIM 3B'SI3KYy, 3aBepIleHHsS
3B'13KYy). HUTKM BUKOHaHHSI.

3Hatiomcmeo 3 onepayitiHolo cucmemoio Linux.

Beryn go Kypcy mnpakTHyHMX 3aHsaTh. KopoTka ictopisi onepauiiHoi cuctemu Linux, ii
crpykrypa. CuctemHi BUK/IMKH Ta 6ibmioteka libc. IMonsarrs login i password. CrpoieHe
noHATT 1mpo OynoBy aiinoBoi cuctemu B Linux. IloBHi imMeHa daitmiB. [ToHsSTTS TIpO
noToyHuii Katanor. Komanga pwd. BigHocHi iMeHa ¢aiiniB. /JJomalliHiii KaTajor KOpMCTyBaua.




Komanzia man — yHiBepcanbHuii JoBigHUK. Komanau cd — 3MiHM MOTOUHOro Karasnory i s —
nepersisily BMicTy Katazsory. KomaHpga cat i crBopeHHsi ¢ainy. IlepeHanpsimiieHHs
BBO/ly/BHBO/ly. Halinpocrimi komaHau asist pobotu 3 daiinamu — cp, rm, mkdir, mv. Icropis
penaryBaHHs (aiiniB — ed, vi. Cuctrema Midnight Commander — mc. BOyzoBanuii B mc
penakTop i pesakrop joe. KopucryBau i rpyna. Komanau chown i chgrp. IIpaBa foctyny fo
(aiiny. Komanga Is 3 omiiisimu -al. Bukopucrannas komasg chmod i umask. CucteMHi BUK/TUKU
getuid i getgid. Komninswis nporpam moBoro C B Linux i 3amyck iX Ha BUKOHaHHSI.

IIpoyecu e onepauyitiniti cucmemi Linux.

[MousaTTs nmpouecy B Linux, iioro KoHTekcT. Inentudikanis nporecy. CtaH npotecy. KopoTtka
piarpama craHiB. lepapxis mnpoueciB. CucrtemHi Bukivku getpid(), getppid(). CTtBopeHHs
npoecy B Linux. Cucremuuii Buxkiuk fork(). 3aBepiuenHsi mpouecy. ®yHkuis exit().
[TapameTtpu QyHkuii main() y moBi C. 3MiHHI cepeZjoBUIlja Ta apryMeHTH KOMaH/JHOTO psiiKa.
3MiHa KOpHMCTYBa/JbHULBKOIO KOHTeKCTy rmporuecy. CimelcTBO (YHKLiH [ CHCTEMHOrOo
BUK/UKY exec().

OpeaHizayin e3aemodii npoyecis uepe3 pipe i FIFO @ Linux.

[ToHATTSI MOTOKY BBOAY-BUBOAY. YsiB/ieHHs PO poboTy 3 (daiinamMu yepe3 CUCTeMHi BUKIUKH i
cranziapTHy 6ibioTeky BBOAy-BUBOAY. [ToHsTTS (haitioBoro peckpumnropa. Bigkputts daiiny.
Cucremnuii BUKIMK open(). CucremHi Bukmuku close(), read(), write(). IloHsaTTs pipe.
Cucremnnii Buk/mmK pipe(). Oprani3anisi 3B'a3Ky uepe3 pipe MK mporjecomM-0aTeKoM i
TIpPOL[eCOM-HaIaIKOM. Y CriaZikyBaHHS (paiiyioBux AeckpunTopiB nipu Bukaukax fork() i exec().
OcobsmmBocTi oBopkeHHs BUKMMKIB read() i write() asis pip'a. [TousarTs FIFO. BukopuctaHHs
cuctemHoro BUKMMKY mknod() ansi crBopeHHs FIFO. ®yskuis mkfifo(). OcobmmBocti
NOBO/PKeHHs1 BUK/IMKY open() nipu BigkpurTi FIFO.

KputnuHi cekuii mpoueciB, B3aEMOBHK/IIOUEHHsI i OpraHisaijisi NpaBW/ILHOI UeproBoCTi.
AJIropuTMH CHHXPOHI3aLii npouecis.

Interleaving, race condition i B3aemoBuKMtoUeHHs. Kputruna cekuisi. [IporpamHi anropurmu
oprani3aifii B3aemogii mporjeciB( BUMOTH [0 aJrOPUTMiB, 3a00pOHa TepepuBaHb, CTPOTe
yepe/lyBaHHs, Tparopiii TOTOBHOCTI, airoputMm IleTepcoHa, anroputm OymnouHoi (bakery
algorithm)). AmapaTHa mifTpyMKa B3a€MOBUK/HOUeHb (KomaHga Test-and-Set (repeBiputu i
nipucBoiTu 1), KoMaHzAa Swap (0OMiHATH 3HaUeHHS)).

Cemadopy, MOHITOPH, NOBi/JOM/IEHHA i iX eKBiBa/IeHTHICTb.

Cemadopu. Konuentiisi cemadopi. Bupitenssi nmpo6siemu producer-consumer 3a Z0TIOMOTOO
cemaopiB. Monitopu. IloBigomneHHsi. EkBiBasmeHTHicTH cemadopiB, MOHITOpiB Ta
TOBi/JOM/IEHb peaJti3allii MOHITOpIiB i mepejaui TOBiJOMJ/IEHb 3a [AOMOMOror cemadopis,
peanisaiiis cemadopiB i Tmepejaui TOBiZOMIEHb 3a [JOTIOMOTOK MOHITOpIB, peasni3arlis
cemMaopiB i MOHITOpIB 3a ZOTIOMOTI'OF0 Uepry MoBiIoM/IeHb ).
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Tynuku i 6opornba 3 HUMH.

[ToHATTS TynMKa. YMOBU BUHUKHEHHS TYINHKiB. OCHOBHi HampssMKu 60pOTHOW 3 TyNHMKaMU.
IrHOpyBaHHs 11pobseMu TynuKiB. Criocobu 3amobiraHHs TYMUKIB LUISIXOM YiTKOTO PO3MOZLTY
pecypciB. Asroput™m OaHkipa. 3arobiraHHsi TYINHUKIB 3a paxyHOK [IOpYLIeHHS yMOB
BUHVKHEHHsI TYNUKIB ( TOpYLIeHHS YMOBM B3a€EMOBUK/IIOUEHHS, IIOPYILLIEHHS YMOBHU
OUIKYBaHHSl [I0JaTKOBUX PpeCypcCiB, TMOpYIIeHHS [PUHLIUIYY BiJCYyTHOCTI I1epepo3mnojiny,
TOpYLIEeHHs] YMOBHM KPYrOBOIO OUiKyBaHHs1). BusiB/ieHHs TynuKiB. BijHOB/IeHHs mic/is TYNUKIB.
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3acoou System V IPC. Opranizanis pod6otu 3 po3aioBaHow naMm'aTTio B Linux.
IToHaTTA HUTOK BUKOHaHHA (thread).

[TepeBaru Ta He/lO/iKK MOTOKOBOro 00MiHy Aanumu. [ToHstTs System V IPC. Ilpoctip imeH.
Appecaniis B System V IPC. ®ynkuis ftok(). Jeckpuntopu System V IPC. PosgimtoBaHa
nam'atb B Linux. CucremHi Bukivku shmget(), shmat(), shmdt(). Komanau ipc i ipcrm.
BukopucranHs cucteMHOro BUKIMKY shmetl() g4 3BinbHeHHs pecypcy. Po3zintoBaHa naM'siTb




i cucremui Bukvku fork(), exec() i pyHkuis exit(). [ToHaTTs npo HUTKU BUKOHaHHS (thread) B
Linux. Igentudikarop HuTKM BuKOHaHHs. DyHKIis pthread_self(). CTBopeHHs i 3aBepIlieHHs
thread'a.  ®ynkunii  pthread_create(), pthread_exit(), pthread_join(). HeobxigHicTh
CUHXPOHi3allii 1poLeciB i HUTOK BUKOHAHHS, 11{0 BUKOPUCTOBYIOTh 3arajbHy I1aM'siTh.
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Cemadopm B Linux sk 3acié cuHXpoHi3arii mporecis.

Cemadopu B Linux. BigmiHHicTh onepatiiii Haj Linux-cemadopamu Biji KTaCUUHUX OrlepaLiiid.
CrBopeHHsI MacuBy cemagopiB abo JOCTyI A0 BXKe iCHyr04oro macuBy. CHUCTeMHUN BUK/IWK
semget(). BukoHaHHs1 omnepaiiiii Haj cemadopamu. CuctemMHui BUKIUK semop(). BuaaneHHs
Habopy cemadopiB i3 cucTeMH 3a JOMOMOTOK KOMaHAM ipcrm abo0 CHCTEMHOTO BUK/IHKY
semctl(). [Tousarts mpo POSIX-cemadopu.
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Yepru nosifomiaens B Linux.

IToBigoMneHHs K 3acobu 3B'A3Ky i 3aco0 cMHXpOHi3allii mporieciB. Yepru noBigjomsieHb B
Linux six ckmagoBa yactuHa System V IPC. CTBopeHHs1 yepru MoBifiomsieHb abo ZOCTyM [0
BXKe icHytouoi. CrucreMHuil BUK/IMK msgget(). Peanizaiiis npumitugiB send i receive. CucTeMHi
BUK/IMKU msgsnd() i msgrcv(). BuganeHHss uepru noBifjomsieHb i3 CUCTeMH 3a /I0MOMOIOIO
KoMaHgu ipcrm  abo cucremHoro BUKAMKY msgctl(). TIOHATTS My/bTUIUIEKCYBaHHSI.
MynbTUIIEKCYBaHHA ~ TOBiJOM/IeHb.  Mogenb  B3a€MOZil  MpoLeciB  KII€HT-cepsep.
HepiBHormpaBHicTh Kili€HTa i cepBepa. BUKOpUCTaHHS uyepr MOBiJOMJ/IEHb /i CUHXPOHi3aLlil
poboTu mporiecis.

TemaTHKa /1a00paTOPHUX 3aHATH 3 MEPeTiKOM MUTAHb

Ha3Ba Temu (nUTaHHA/3aBAAHHA)

3naiiomcrBo 3 OC Linux.

1. OcHoBu pobotu B Linux: ictopis po3sutky OC, ii CTpyKTypa, CUCTeMHi BUKIMKH Ta
6ibmioTeka libc, BXif y cuctemy i 3MiHa rapoJis.

2. daiinoBa cucTeMa Ta HaBirailis: MOHSTTS TIOTOYHOT'O ¥ JIOMAIIIHBOTO KaTasoriB, ITOBHI Ta
BifHOCHI imMeHa (¢aiiniB, meperssii BMiCTy KarasoriB, CTBOPeHHsl Ta pejaryBaHHs (Qailis,
BUKOPWCTaHHS [epeHaripaB/ieHHsI BBOY/BUBOLY.

3. YripaBninHs ¢aitiaMu Ta ipaBaMy A0OCTyTy: 6a30Bi komaHau (cp, rm, mv, mkdir, cat, Is),
pobora 3 Midnight Commander, kopuctyBaui ¥ rpymnu, komanzau chown, chgrp, chmod,
umask, cucremHi Bukivku getuid i getgid.

4. Pob6oTa 3 mporpaMamMu: KOMIIJIALs i 3armyck rporpam MoBoto C y cepefoBuiii Linux.

IIponecu B OC Linux.

1. 3po3yMiTH pi3HMLF0 MDK cucTeMHUMM BUKIMKamu fork()[cTBopeHHsT HOBOro mnporecy
KJIOHyBaHHHsIM] i exec()[mepeBr3HaueHHsI KOPUCTYBALIbKOT'O KOHTEKCTY TIOTOYHOT'O TIPOLiecy
— T00TO 3aMmycK HOBOI MPOrpaMu B MejKaX IOTOUHOTO Tporiecy], 3rajaTu crocib nepezgaui
JlaHMX y main() uepe3 KOMaH/{HY CTPiUKY IpU 3aMyCKy MpOrpamMu.

Oprasi3sariis B3aemogii nponeciB yepes pipe i FIFO B Linux.
1.YiTKO 3p03yMiTH Pi3HULIIO MiXK TPOrpaMol0 i MPOLIeCOM.

2. OCBOITH MOTOKOBUM 00MiH faHuMK MiX riporjecamy B OC Linux.

3. 3po3ymitu pisHuio Mix fifo i pipe, BigMiHHICTE MOTOKIB Bif| dhaiimiB.

3aco6u System V IPC. Oprasxi3anisa po6oru 3 po3gimoBaHor nam'strio B Linux.
ITousTTs HUTOK BUKOHaHHSA (thread).

1. HaBunTHCS 34iMCHIOBATH CIIJIKYBaHHS IIPOLECIB 3 BUKOPUCTAHHSAM PO3J1/II0BAHOI IaM’ATi
OC.

2. UiTKO 3p0O3yMITH Pi3HULI0 Mi’)K HUTKOIO 1 IIPOL[eCOM.

3. HaBuuTHCS 37iMICHIOBATH CHiJIKyBaHHSI Mi>)K HUTKaMH 3 BUKOPHUCTAHHSIM PO3/i/TFOBaHOT
nam’ati OC.
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5 | Cemadopu B Linux sk 3aci6 cuHxpoHi3aiiii mporecis.

HaBuuTucs 3/1iliCHIOBaTU CHHXPOHi3allito rpolieciB 3 BUKopucTaHHSIM ceMadopiB OC.

6 | Uepru noBigom/iess B Linux.

HaBunTtincs 37iMCHIOBATH CIIJIKyBaHHS MPOLIECIiB 3 BUKOPUCTaHHAM yepr nosigomnens OC.

3aB/jaHHA /I CAMOCTIHHOI pO0OTH CTY/IeHTIiB

No Ha3Ba Temu KinbkicTb
rOAUH
1 EBoJTto11ist 00UMC/TIOBa/IbHUX CUCTEM, OCHOBHI (DYHKLIii orepaiiiHuX CCTeM 2
i MpUHIMITH iXHBOI TOOY/10BH.
2 Ipouecu. Ix cTanu i onepauii Hag HUMM. 4
3 ITnanyBaHHs NpoLiecis. 3
4 Koonepatiis rporiecis i OCHOBHI acriekTy ii 10riyHol opraHisariii. 3
5 3HalloMCTBO 3 orepalliliHoI0 cucTemMoro Linux. 10
6 Ilponjecu B onepawiiHii cuctemi Linux. 8
7 Oprani3satjist B3aeMogii riporieciB uepe3 pipe i FIFO B Linux. 12
8 Kputnusi cexuii nporieciB, B3a€EMOBUK/IIOUYEHHS | OpraHisaLiisi IpaBU/IbHOL 4
UYeproBoCTi. AJITOPUTMU CUHXPOHI3allil IIPoLeciB.
9 Cemadopu, MOHITOPH, TIOBiIOM/IEHHS i X €KBiBaJIEHTHICTb. 4
10 | Tymuku i 60poThba 3 HUMM. 4
11 | 3acob6u System V IPC. Oprani3ariis pob0TH 3 po3/i/F0BaHOO MaM'ITTIO B 14
Linux. IToHATTS HUTOK BUKOHAHH/ (thread).
12 | Cemadopu B Linux sk 3aci6 cuHXpoHi3aliii porjecie. 12
13 | Yepru nosigomiens B Linux. 10
Pasom 90

MeToa1 HaBYaHHS

[Tig yac BHBYUEHHSI KYpCYy BUKOPUCTOBYIOTbCSI CJIOBECHI MeTOAM HaBUYaHHS
(po3noBigb, mianor), mMeToA Tipe3eHTallili, JeMoHcTpallii. [IpoTe OCHOBHe HaBUaHHS
BifJOyBa€ThHCS 3a AOMOMOT0I0 BUKOHAaHHS TabopaTopHUX pOOiT.

CucremMa KOHTPOJIIO Ta OI[iHIOBaHHS, KPUTeEPii OI[iHIOBaHHS MOTOYHOI'0 Ta
MiICYMKOBOI'0 KOHTPOJII0

®opmu MpoBe/ieHHsI IOTOYHOT'0 KOHTPOJIIO, IX TMepio/ii BH3HAuUalOThCs poOourM
MJIaHOM BUK/IaZada. [IoTOUHMI KOHTPOJIb MPOBOJUTHCS y BUIJISZL ABOX KOHTPOJIBHUX
po0iT, 3amikiB 3 maboparopaux pobiT. PopMH TiJCYMKOBOTO CEMECTPOBOI'0 KOHTPOJIIO
BU3HAUAlOThCAd HaBYa/IbHUM I[UJIAHOM CrieljiajJibHOCTI. /[Ijsi  [gaHol  crierfiajibHOCTi
BCTAHOBJ/IEHO CEMeCTPOBUH iCIUT 110 3aBepIlieHHI0 BUBUEHHS JUCLIUATLTiHY.

[cnuT TIPOBOAUTHLCS 3 BUKOPUCTAHHSAM cucTeMu moodle i CKaafaeTbcs 3 IBOX
YacTUH

- TeCTOBOI, sIKa oLiHI0eThCs y 20 GartiB,

- TMPaKTUYHOI, 1110 OL[iHI0€eThCs y 20 OartiB.

Pa3om 3 pe3ysibTaTaMu MOZAY/IbHOTO KOHTpoOUTtO (60 6aniB) Mmaemo 100 GasmiB.
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TectoBa uyactuHa (https://moodle.chnu.edu.ua/mod/quiz/view.php?id=114250)
MicTUTh 40 TeCTOBUX MUTaHb M0 MarepiajsiaXx KypcCy, LU0 PO3IJIS[aJUCA Y JIeKLisaX Ta
MaTepianax maboparopHux pobit. IIpaBuIbHA BIATIOBiL Ha KOXKHE TIMUTAHHS
owiHoeThCs y 0.5 6ana. [TutaHHS BUOHMPAOTLCS BUMAAKOBHAM UYHHOM i3 MiArOTOB/IEHOTO
0aHKy MUTaHb.

[TpakTruHa yactuHa (https://moodle.chnu.edu.ua/mod/quiz/view.php?id=114251)
JIeMOHCTPY€ BMiHHSI CTBOPIOBATH MPOrpamMu 3 BUKOpUCTaHHSIM MoxxnBocTer OC Linux
J7IsT OpraHi3aiiii po6oTu 3 Tporiecamu, HUTKaMH Ta 3abe3rmedyeHHs] B3a€EMO/i1 Mi>K HUMU
pizaumu 3acobamu OC. KokeH CTy/IeHT OTPUMY€E 3aBJjaHHS — HaIMcaTy 2 TIPOrPaMHU.
Hanucani nporpamu geMOHCTPYrOThCS Ha IIK cTyzeHTa, 10 HMX TOTYHOTBCS 3BiTH 13
CKPiHIIIOTaMM BUKOHAHHS, BiZITIOBi/Ib Ha 00W/Ba MUTAHHS OLIHIOETHCA A0 10 OasiB. 3a
TIOMUJIKM B TIOSICHEHHSIX, Ha3BaxX (YHKIIiM, SIKi He MNpUBEeIW [0 TMPUHLIMIOBUX 3MiH
BiJITIOBi/li Ha MUTaHHs, 3HIMaeTbCA A0 3-X OasiB. YacTKOBa BiANOBiL Ha TMTAHHS, B
SIKil HEMa€ TTOBHOT'O PO3YMiHHS MOHATH, MOSICHEHb Pe3y/IbTaTiB OL[iHIOETbCS He BUILle 4-
x bGasiB.

OLjiHIOBaHHS 3HaHb CTY/JEHTIB BUKOHYEThCS 3TiHO TIOPAAKY OL[IHFOBaHHS 3HaHb
CTYZIeHTIB B YMOBax KpeJAUTHO-MO/ZYJ/IbHOI CUCTEMU OpraHisaliil HaB4aJbHOI'0 IpoLiecy.

Po3nojis 0amiB, AKi OTPUMYIOTH CTy/IeHTH

[ToTouHe TecTyBaHHS Ta caMOCTiliHa poboTa
X - ) = Icut | Cyma
3micToBumr MoayJib Nel 3MicToBUMr MOAyJib No 2
JI61 J162 J163 KP1 J164 JI65 J166 KP2
40 100
5 10 10 5 9 7 9 5
IITka/na onjiHioBaHHA: HaljioHa/TbHa Ta EKTC
Oninka 3a Oninka 3a mkanow EKTC
HaLI0HA/TEHO0 Ouninka (6amu) | ITosicHeHHs 3a PO3LIMPEHOI0 IIKA/IO0KH0
IIKaJ/I010
BigminHo A (90-100) BiZIMIHHO
B (80-89) ny>ke mobpe
obpe
C (70-79) nobpe
. D (60-69) 3a/I0BIJILHO
3a/10BI/IBHO
E (50-59) JI0CTaTHLO
FX (35-49) (He3a/10Bi/IbHO)
3 MOJK/TUBiCTIO TIOBTOPHOT'O CK/Ia/laHHS
He3a/0BiIbHO F (1-34) (He3a10Bi/IbHO) N
3 000B’SI3KOBUM CaMOCTilHUM
OTpalfoBaHHSIM OCBiTHBOT'O KOMITOHEHTY
J10 TiepecK/iaJiaHHs




11

HepeniK NMAUTAHDb JJid CAMOKOHTPOJII0 Tad l'li/:[CYMKOBOFO KOHTPOJ/II0 HABUA/IbHHUX

10.

11.

12.

13.

14.
15.

16.

17.

18.

AOCATHEHb CTY/IeHTIB

CrpykTypa obumcimoBanbHOI cucTemu. OriepaljiliHa cucTeMa SIK BipTyasibHa
MalllMHa, K MeHe[ Kep peCcypcCiB, fIK 3aXUCHUK KOPUCTYBauiB 1 TiporpaM, K
MOCTiMHO (PYHKIIiOHYIOUE SPO.

OcHoBHI noHATTS, KoHLernwil OC (cucTeMHI BUK/IMKH, TlepeprUBaHHS, BUHSATKOBI
cuTyallii, (aiiiy, poLiecy, HUTKH).

ApxitektypHi ocobmBocti OC (MoHOiTHe spo, OaraTropiBHeBi cucTteMu
(layered systems), BipTya/bHI MalllHHW, MIKpOsiZlepHa apXiTeKTypa, 3MilllaHi
CUCTEMHU).

Knacudikargis OC (peanizarjis GaraTo3a/[JauHOCTi, MiITPUMKa
0araToKOpUCTYBAI[bKOTO  peXuMy, OaraTtomporiecopHa 00poOka, cucreMu
peasibHOTO Yacy).

[Tonsartsa nipouecy. CtaHu TipoLiecy.

Omepatiii Haz TIpoliecamH i TOB's3aHi 3 HUMU TTOHATTS (Habip omepariiii, Process
Control Block i KoHTeKCT 11poliecy, 0IHOPa30Bi omepariii, 6araTopa3oBi onepaiiii,
TepeMUKaHHs KOHTEKCTY).

PiBHi miaHyBaHHsA mnporeciB. Kpurepil IiaHyBaHHS 1 BUMOI'M [0 aJrOPUTMIB
TJIaHyBaHHSI.

[TapameTpu 11aHyBaHHS TIpOLeCiB. BUTICHsSI/IbHe 1| HEBUTICHS/IbHE T/IaHYBaHHS.
Anroputmu 1ianyBaHHsI niporeciB First-Come First-Served (FCFS) ta Round
Robin (RR).

Anroputmu  miaHyBaHHs TipoueciB - Shortest-Job-First (SJF), rapanToBane
TJIaHyBaHHS, IPiIOPUTETHE TJIaHYBaHHS.

AnroputMu TulaHyBaHHs mpotieciB OaratopiBHeBi uepru (Multilevel Queue) Ta
baraTopiBHEBi uepru 3i 3BOPOTHIM 3B'SI3KOM.

[Tpouiecu, mo B3aeMomiroTh. [IpuumHK B3aemozii mpoiieciB. Kareropii 3aco6iB
oOMiHy iHdopMmatriiero.

JloriuHa opraHi3allis MexaHi3My mnepejaui iH(opMailiii (BCTaHOBIEHHSI 3B'SI3KY,
indopmariilina Ba/leHTHICTb TIPOIieCiB i 3aco0iB 3B'AI3Ky, 0COO/MBOCTI Tepezaui
iHndopmMariii 3a goromororo JiHiNM 3B's13Ky (Oydepusariiisi, MOTiK BBOJY/BUBOAY i
TOBI/IOMJ/IEHb ), HAJ[IWHICTB JIiHIN 3B'A3KY, 3aBePIIEHHS 3B'SA3KY).

HuTKY BUKOHaHHS.

Interleaving, race condition i mutual exclusion. AKTMBHICTb, aTOMapHi ornepariii
aKTMBHOCTeH, yMOBH bepHcTaiiHa.

Kputnuna cekuisg rmpouecy. Bumoru [0 ajaroputMmiB B3aeMOZAIlI MPOLeCiB.
[TporpamHi aaropuTMHU opradi3aiiii B3aeMozii rpoiieciB (3abopoHa mepeprBaHb,
CTpore uepryBaHHs, Mparioplii TOTOBHOCTI, ajroputMm IleTepcoHa). Aroputm
OynouHoi oprasi3aiiii B3aemozii npoijeciB (bakery algorithm)).

MexaHi3mMu cuHXpoHi3allii nporeciB. Cemadopu. Monitopu. IloBigmomseHHs.
ExBiBaneHTHicTh cemadopiB, MOHITOPIB i MOBi/JOMJ/IeHb.

[ToHATTA TynWKa. ¥YMOBU BUHUKHEHHS TYIHKiB. OCHOBHiI HampsMKu 00poThOU 3
Tynukamu. [THOpyBaHHs TTpo0J/ieMH TYTIHKIB.



19.

20.

21.

22.

23.

24.
25.

26.

27.

28.

29.

30.

31.

32.

33.

34.

35.

36.

37.
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Criocobu 3armobiraHHst TYTUKIB LJIIXOM UiTKOTO PO3TO/iTy pecypciB. AITropuTm
bankipa. 3amobiraHHsi TYNMKiB 3a paxyHOK TOpPYIIeHHS yYMOB BHUHHUKHEHHS
TyNuKiB (MOpYIIEHHS] YMOBU B3a€EMOBUK/IIOUEHHS, TTOPYLIEHHS YMOBU
OUiKyBaHHA JOJATKOBUX peCypCiB, TIOpYLUeHHS TIPUHLUIY BiJCYTHOCTI
repepo3Mno/iny, MOpyIlIeHHs] YMOBU KPYTOBOT'O OUiKyBaHHS).

BusiBnenHsa Tynukis. BijHOBIeHHs MiC/s TYIUKIB.

CripoirieHe TIOHATTS Tipo OyzaoBy (aiinoBoi cuctemu B Linux. [ToBHi imeHa
datiniB. ITloHarrs mpo mnotouHuii kKaTtanor. Komanpga pwd. BigHocHi iMeHa
datiniB. JloMallHiii KaTasor KOpUCTyBaya.

KopucryBau i rpyna. Komangu chown i chgrp. IlpaBa pgoctymy po cariny.
Komanga Is 3 oniisimu -al. Bukopucrannas komasn chmod i umask.

[ToHsATTS mpolecy, WOro KOHTEKCT. ImeHTudikaijis npoiecy. CTtaHu Tporiecy.
Koportka giarpama craHis.

Iepapxis porjeciB B Linux. CucremHi Buk/ivku getpid(), getppid().

CrBopenHs nipoijecy B Linux. Cucremuuii BUknuk fork(). 3aBepiiieHHs1 mporjecy.
OyHKIig exit().

[Tapametpu dyHKiii main() y moBi C. 3MiHHi cepefoBuIlla Ta apryMeHTU
KOMaH/THOTO psifiKa.

3MiHa KOPMCTYBaL[bKOro KOHTeKcTy mpouecy. CiM’a dyHKUIW A 3AiMCHeHHS
CHUCTEeMHOT0 BUK/IUKY exec().

[ToHATTS TOTOKY BBOAY-BUBOJAY. IlepeBaru Ta HeZOMiKM TIOTOKOBOTO OOMiHY
JIAHAMU.

Pobora 3 daitiamu uepe3 CHUCTeMHi BUK/IMKM i CTaHJapTHY 0ibrioTeky BBOAY-
BuBOy. [loHsATTS (harinoBoro pgeckpunropa. Bigkpurtsa ¢anny. CucreMHUM
BUK/UK open(). CucteMHi BUk/iuku close(), read(), write().

[TonsitTst pipe. CructemHnii BUK/IWK pipe(). OpraHisawist 3B'3Ky uepe3 pipe Mix
TMIpOL[eCOM-0aTbKOM i MpOLieCOM-Hall[aIKOM.

YcnaakyBanHs (aiyioBux geckpuntopiB mpu  Bukimkax fork() i exec().
OcobmmBocTi moBopKeHHsT BUKIMKIB read() i write() asst pip'a.

[Tonsittst FIFO. BukopucrtanHsi cuctreMHOro BUKAMKY mknod() A/ CTBOpeHHs
FIFO. ®ynkuis mkfifo(). OcobmmBocTi TOBOMKeHHS BUKIUKY open() Tpu
Bigkpurti FIFO.

[Touarrsa System V IPC. Ilpocrtip imeH. Ajpecaniss B System V IPC. ®@yHK1ig
ftok(). JeckpunTtopu System V IPC. Komanau ipc i ipcrm.

Po3pintoBana nmam'ste B Linux. Cuctemni Bukiuku shmget(), shmat(), shmdt().
BukopuctanHsa cuctemMHoro BUKIMKY shmctl() g1 3BiIbHeHHsT pecypcy.
PospgintoBaHa mam'sth Ta cuctemHi BUK/IUKM fork(), exec() i dpyHkiiis exit().
[Tonsitts mpo HUTKA BUKOHaHHA (thread) B Linux. IgeHTudikaTtop HUTKH
BukoHaHHs. DyHkKitis pthread_self(). CTBopeHHs i 3aBepitieHHs thread'a.

®yukijii  pthread_create(), pthread_exit(), pthread_join(). Heo0bxigHicTb
CHHXPOHI3aLlil MpoLeCciB I HUTOK BUKOHAHHS, 110 BUKOPUCTOBYIOThH 3arajbHy
1am'sTh.

Cemadopu B Linux. BigmiHHicTb onepauii Hag Linux-cemadopamu Bij
KJacuuHux omepaiii. CTBopeHHSI MacuBy cemadopiB abo goctym [0 BxKe
icHyrouoro macuBy. CucTeMHHIM BUK/IHK semget().
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38. BukoHaHHs1 omnepauii Haz cemadopamu. CucTeMHHMM BUKIMK — semop().
Bupanennss Habopy cemadopiB i3 cucTeMu 3a [JOMOMOroOH KOMaHAu ipcrm abo
CHUCTEeMHOI0 BUK/IUKY semctl().

39. [ToBijomneHHst sIK 3acib 3B'a3Ky i 3acib cuHXpoHi3awii mnporjeciB. Yepru
nosizomseHs B Linux gk cknagosBa yactuHa System V IPC. CTBopeHHs1 uepru
noBizomMeHb abo AocTym [0 BxKe icHytouoi. CucteMHMI BUKIMK msgget().

40. Peanizanjiss ans1 uepr npuMiTuBiB send i receive. CuctemHi BUKIMKA msgsnd() i
msgrcv(). BuaneHHs uepru noBifOM/IeHb i3 CUCTEMH 3a JOMOMOrOK KOMaHU
ipcrm abo crcteMHOro BUKIMKY msgctl().
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ITosiTHKa akaieMiuHOi J00poYeCHOCTI

[loTpyMaHHS TIOMTAKM II[0JI0  aKajeMiuHoi J0OpOoYecHOCTi ydyaCHHKaMH

OCBITHBOI'O TIPOLIeCY PU BMBUEHHI OCBITHHOI'O KOMIIOHEHTA perjiaMeHTOBaHO YUMHHHUMU
nokymeHTtamu UHY:

«Kogekc akazsemiuHoi go6pouecHOCTi Ta eTHMKH UepHiBelbKOrO HaIlioHaTbHOT'O
yHiBepcuTeTy iMeHi FOpist ®eapkoBUYa»

https://www.chnu.edu.ua/universytet/normatyvni-dokumenty/kodeks-
akademichnoi-dobrochesnosti-ta-etyky-chernivetskoho-natsionalnoho-
universytetu-imeni-vyuriia-fedkovycha/

«[TonokeHHA TIpO BHSIB/IEHHS Ta 3aro0iraHHs akKaZieMiuyHOro TIijiariaty y
UepHiBeLIbKOMY HalliOHa/JIbHOMY yHiBepcureTi iMeHi FOpis ®enbkoBHUUa»

https://www.chnu.edu.ua/universytet/normatyvni-dokumenty/polozhennia-pro-
vyiavlennia-ta-zapobihannia-akademichnomu-plahiatu-u-chernivetskomu-
natsionalnomu-universyteti-imeni-yuriia-fedkovycha/

«[TomiTMKa  BUKOPUCTAaHHS  IUTYYHOrO  IHTeJeKTy B YepHiBeLbKOMY
Hal[lOHa/IbHOMY YHiBepcuTeTy imeHi FOpisg ®@egbKoBrUUYa»

https://www.chnu.edu.ua/universytet/normatyvni-dokumenty/polityka-
vykorystannia-shtuchnoho-intelektu-v-chernivetskomu-natsionalnomu-
universyteti-imeni-vyuriia-fedkovycha/

BukopucTtaHHs 300yBauaMH 0CBiTH iHCTpyMeHTIB mITy4HOoro inrenexkry (IIITI) mig

YJdC BUKOHAHHSA HdBUd/IbBHHUX 3dB/ldHb:

donyckaembcs 3d yMO8U AOTPUMaHHs TMPUHIIUIIB akaZieMiuHoi 106pouecHOCTi
(3mo0yBau OCBITH Hece BiJIIOBiJaMBHICTL 3a 3MICT, JOCTOBIPHICTb i pe3y/bTaTu
rmosiaHoi poboTH, a y pa3si BukopuctanHs IIII 3000B’s3aHuii 3a3HAUMTH (akT i
crocib #oro 3acToCcyBaHHs);

He Oonyckaembcsi BUKopucTaHHs IIII sk 3aMiHM CaMOCTiHHOTO BUKOHaHHS
3aB/laHb ab0 3 MEeTOI0 TTOPYIIIeHHsI BUMOT aKaleMiuHOi J00poUuecHOCTi;

000amkogi _obMmediceHHsi _yu _gumo2u 1mofo BukopuctaHHs Il MoXyTb
BU3HAUaTUCAd BUKJ/aZaueM B OCBITHbOMY TIpOLleCi [Jjisi KOHKPeTHUX BH/IB
HaBYa/ILHOI Jis/IbHOCTI BiIIOBiTHO 10 0COOMMBOCTEMN AUCLIATITIHM,
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