gu HauioHanbHUI TEXHIYHWUI YHiBepcuTeT YKpaiHu (/>
ag «KUTBCbKUIA NOAITEXHIYHUA IHCTUTYT

imeHi ITOPA CIKOPCbKOTO»

Kadeapa undpposux
TEXHOJIOrili B eHepreTuui

S
UTE

TexHosorii napanenabHUX ob4yncneHb B
eHepreTMYHMUX KoMniaeKcax

Po6oua nporpamMa HaBYyasbHOi AucuunaiHu (Cunabyc)

PiBeHb BULL,OT OCBiTU
Fanysb 3HaHb
CneujianbHicTb

OcBiTHA nporpama
CraTyc gucummiiim
®dopMa HaBYaHHA

Pik nigrotoBku, cemectp
O6csar gucumnaiim

CeMecCTpoBUii KOHTPOb /
KOHTPOJIbHI 3aX0au

Po3knag 3aHATb
MoBa BUKnagaHHA
IHbopMaLia npo
KepiBHMKa Kypcy /
BUKNApauiB

Po3MilleHHs Kypcy

PeKBi3UTK HaBYaNbLHOT AUCLUNAIHK

Mepwmii (6akanaBpCbKUit)

12 IHpopMaLiiHi TeEXHONOTIT

122 KoMn'toTepHi Hayku
Lindposi TexHonorii B eHepreTulli
HopmaTtumsHa

3ao4Ha

3 KypcC, BECHSIHUIA cEMeCTp

3,5 Kpeantn EKTC / 105 ropa.: nekuji - 6 ropa., nabopaTtopHi po6otn - 8 rog,,
caMocTilHa poboTa - 91 roa.

M.K.p., icnuT

http://rozklad.kpi.ua

YKpaiHCbKa

JNlekTop: AOLUEHT, K.T.H., AoL. JTabXXuHCbKMn BonoaumMup AHatoninoBum,
email: labzhynskyi.volodymyr@Ill.kpi.ua

JNlabopaTtopHi po6oTU: AOLEHT, K.T.H., Ao, JIab>XKMHCbKMIN Bonoanmup
AHaToninosuy, email: labzhynskyi.volodymyr@Ill.kpi.ua

Nekuii: https://do.ipo.kpi.ua/course/view.php?id=6708 (YBinaiTh 9K ricTb)

Na6opaTtopHi poboTu: https://do.ipo.kpi.ua/course/view.php?id=6711 (YBingitb

AK MiCTb)

Mporpama HaBYaJIbHOI AUCLUNAIHU

1. Onwuc HaBYaJIbHOT AUCUMMIHM, T MeTa, NpeaMeT BUBYAHHSA Ta pe3y/ibTaTu HaBYaHHS

MeTo0 BUBYAHHSI HABYAJIBHOI JMCUUILTIHU € (OPMYBaHHS y CTY/ACHTIB TaKHX 3arajbHHUX 1 (axoBHX

KOMITETEHTHOCTEH:
. 3IATHOCTI 10 aOCTPAaKTHOTO MUCIIEHHS, aHai3y Ta cuHTe3y (3K1);
. 3/IaTHOCTI 3aCTOCOBYBATH 3HAHHS Y NMPAaKTHYHUX cUTyarisx (3K2);
. 3HaHHS Ta PO3yMiHHS IpeAMeTHOI 001acTi Ta po3yMiHHA npodeciitnoi nispHOCTI (3K3);
. 3IaTHOCTI TeHEepyBaTH HOBI i11ei (kpeaTuBHICTH) (3K8);
. 3IATHOCTI peaizyBaTH OaraTopiBHEBY OOYMCIIOBAJIBHY MOJENbh HA OCHOBI apXiTEKTYpH

KJIIEHT-CEPBEP, BKIIOYAIOYN 0a3u JTaHWX, 3HaHb 1 CXOBUIIA JIAHUX, BUKOHYBAaTH PO3MOJIJIEHY OOpOOKY
BEJIMKUX HAOOpIB JaHWX Ha KJacTepax CTaHJAPTHUX CEpBEpiB UIsl 3a0e3MeYCHHS OO0YHMCITIOBATLHUX
noTpeOd KOPUCTYBayiB, Yy TOMY YKCIi Ha XMapHUX cepicax (PK9);

. 3/IaTHICTh peali3oByBaTH BUCOKOMPOIYKTHBHI OOUYHMCICHHS Ha OCHOBI XMapHHUX CEPBICIB 1
TEXHOJIOT1H, TapajebHUX 1 PO3MOAUICHHX OOYMCICHb MpHU Po3poOI M eKcruryaTallii po3MoiIeHUX
CHCTEM MapalienibHoi 00poOKku iH(popMarii ans enepreTuyHoi ramysi (OK16).
3rifHO 3 BHMOTaMH OCBITHBO-IPO(ECIHHOI TPOrpaMu CTYAEHTH TICJIsS 3aCBOEHHS HaBYAJIbHOL
JTUCIUIUTIHYA MaIOTh TIPOJAEMOHCTPYBATH TaKi pe3yIbTaTH HAaBYaHHS:
3HAHHA:

* METOAM MiABUIICHHS €()EKTHBHOCTI KOMII IOTEpiB, KiIacudikailis 0OYNCIIIOBAIILHUX CHCTEM,

OCHOBHI METO/I MapajieIbHOTO POTpaMyBaHHSI,
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* [OKa3HUKHU e(PEeKTUBHOCTI MapajieIbHUX alroOpUTMiB, 3aKoHn Amana Ta ['ycraBcona-bapcica;

* OCHOBHI MEPEKHI TOMOJIOTII Ta IXHI¥ BIUIMB Ha MPOIYKTUBHICTH MapajelbHUX 00OUHCIICHD;,

* 3aco0W CHHXPOHI3AIIi] B3a€MOIIF0UUX MPOILIECiB (TOTOKIB), III0 BUKOHYIOTHCS MapaiebHo;

* TPHUHIMIHN PO3POOJICHHS MPOTPAMHOTO 3a0€3MeUeHH JIJIs apaJIeIbHUX OOYMCIICHh Ha OCHOBI
w1aThopMHO-He3aneKHUX TexHooriit OpenMP ta MPI;

* mapajenbHi aNrOPUTMH PO3B’SA3aHHS ONIMPEHUX MAaTEMATUIHHX 3a/1a4.

* 3aCTOCOBYBAaTH 3HAaHHS OCHOBHHMX (DOpPM 1 3aKOHIB aOCTPaKTHO-JOTIYHOIO MHUCJICHHS, OCHOB
METO0JIOT1i HayKOBOTO Mi3HAHHS, POPM 1 METOAIB BUJIYUYCHHS, aHaJi3y, OOpOOKH Ta CHHTE3y
iH(opMallii B mpeMeTH1H rany3i komn'totepaux Hayk (I1P1);

* BHUKOPHCTOBYBaTH I1HCTPYMEHTaJbHI 3acO0M pO3pOOJEHHS KIIIEHT-CEPBEPHUX 3aCTOCYBaHb,
MPOEKTYBAaTH KOHLENTYyalbHI, JIOTIYHI Ta Qi3uyHl Mozeni 0a3 JaHUX, po3podNATH Ta
ONTUMI3yBaTH 3allUTH O HUX, CTBOPIOBATH PO3MOAUICHI 0a3u JaHUX, CXOBHUILA Ta BITPUHU
naHux, 0a3u 3HaHb, y TOMY YHCJIlI Ha XMapHHX cepBicax, 13 3aCTOCyBaHHSM MOB BeO-
nporpamyBanHs (I1P10);

* BHUKOHYBAaTH NapajesibHI Ta PO3MOJIJIEHI OOYMCIEHHS, 3aCTOCOBYBAaTH YHCEIbHI METOAMU Ta
QITOPUTMHU JJIS TTApaJIeIbHUX CTPYKTYP, MOBU MapajeabHOro NporpaMyBaHHs IPH po3poOIi Ta
eKCIUTyaTallli mapajebHOTO Ta PO3MOIIIEHOTO IporpamMHoro 3adesneuenus (I[1P17);

* 3acTocoByBaTH OCHOBHI cucTeMHl BUKIMKH (¢pyHkuii) OC UNIX, ski BUKOPHUCTOBYIOTH HpHU
po6oTi 3 aitmamu (kaTasioramm) Ta nporecamu (TOTOKAMH);

* BHUKOPHMCTOBYBaTH KaHaliM Ta 3acobu MmikmpouecHoi B3aemoxii OC UNIX mus oOminy
1H(pOpMaLII€I0 MIXK MPOIIECAMU;

* TpaMOTHO 3aCTOCOBYBATH 3aCO0M CHHXPOHI3aIli il MpoleciB (MOTOKIB), YHUKATH BUHUKHEHHS
TYHNUKOBUX CUTYaIllif;

* po3po0niATH mporpamHe 3a0e3ledyeHHs i MapajelbHUX OOYHMCICHb 3 BUKOPUCTAHHSAM
m1aTGopMHO-He3anexxHux TexHoorii OpenMP ta MPIL.

2. [pepeKBi3anTN Ta NOCTPEKBI3UTU AUCLUNAIHU

BuBUYEeHHS IUCIUIUTIHM CIIMPAETHCS HA 3HAHHSA, OTPUMaHI 3a IPOTrpaMolo MONepe/iHiX POKiB HaBYaHHSA 3a
crierianpHICTIO 122 « KoMIT'toTepH1 HAyKn».

B cTpykTypHO-moriyHiii cxemi HaByYaHHS gucHuIUIiHA ‘““TexHoJorii mapanenbHUX OOYHCIEHb B
SHEPreTHYHUX KOMIUIeKcax™ po3TalloBaHa B 6 ceMecTpi, TOOTO TOJi, KOJU CTYICHTH BXKE MPOCITyXaJH
Kypcu "Anroputwmizaiis Ta mnporpamypaHHs", "Komm'ioTepHa cxeMoTexHiKa Ta apxiTekTtypa',
“OmneparuiiiHi cucTeMu Ha OCHOBI Linux”, 3acBOiMM NPUHLMIIN MMOOYJOBHU aJrOPUTMIB, O3HAHOMUIHCS 3
apxiTeKTypol Cy4YyaCHMX KOMII'IOTEpiB Ta HaOyJud MEBHOIO JIOCBIy PO3pPOOKM HPOTrpaMHOro
3abe3neueHHs. 3 iHMOro OOKy, MaTepiall IOTO0 KPEIUTHOTO MOMIYJS MOKE OyTH BHUKOPHUCTAHUH TpHU
BHUBUYEHHI TaKUX KypciB, sk "Cuctemu 6a3 gaHux", M0 MOJAIOTHCS B HACTYITHUX CEMECTpPaXx.

3. 3MicT HaBYaNbHOIT AUCUUNAIHU

B mucuuIniigi BUBYAIOTHCS TaKl TEMU:
Po3aia 1. 3aranpHi nTUTaHHS AapaJIeTbHUX 00YUCIICHB
Tema 1.1. IloOynoBa mapanenbHUX OOYHCITIOBAIBHUX CUCTeM. llpuHIMIN po3poOIeHHS
napajeIbHHUX Iporpam
Po3nain 2. [TnatdhopMHO-HE3aIeKHI POTpaMHi 3acO0U s peaizallii mapaaelbHUX 00UHCICHb
Tewma 2.1. CriemianizoBaHi mporpamMHi TEXHOJIOTI ISl po3pO0JISHHS MapajebHUX MPorpam
Po3nain 3. [Ipuknaau po3poOiieHHs MapaieIbHUX alTOPUTMIB
Tema 3.1. [TapanenbHi adropuT™MH PO3B'SI3aHHS THIIOBUX 3371a4 OOYHCITIOBAILHOI MATEMaTHK!

4. HaBuyanbHi MaTepiaam Ta pecypcu

basoBa nitepartypa
1. Robey, R., and Y. Zamora. 2021. Parallel and High Performance Computing. Shelter Island,
NY: Manning Publications.
2. Quinn, M. J. 2004. Parallel Programming in C with MPI and OpenMP. New York, NY:
McGraw-Hill.



3. Grama A., A. Gupta, G. Karypis, and V. Kumar. 2003. Introduction to Parallel
Computing. 2nd ed. Reading, MA: Addison-Wesley Professional.

4. Andrews, G. R. 2000. Foundations of Multithreaded, Parallel, and Distributed Programming.
Reading, MA: Addison-Wesley.

5. Foster, |. 1995. Desighing and Building Parallel Programs: Concepts and Tools for Software

Engineering. Reading, MA: Addison-Wesley.

JlogaTKoBa siTepatypa

1. Cormen, T. H,, C. E. Leiserson, R. L. Rivest, and C. Stein. 2022. Introduction to Algorithms.
4th ed. Cambridge, MA: The MIT Press.
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River, NJ: Prentice-Hall PTR.
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HaB4YasibHUMA KOHTEHT

5. MeToauKa onaHyBaHHs HaBYaJibHOI ANCLUUNAIHU

Jleknilini 3aHATTSA

Ne
3/

Kinbk.
ayJI.roI.

Hazpa Temu sekuii Ta nepesnik OCHOBHUX MUTaHb

Poznin 1. 3aranpHi nUTaHHS TapaieTbHUX 00YUCIICHB

Tema 1.1. [ToOynoBa napasnenbHUX 00UUCTIOBAIbHUX cucTeM. [IpuHIMIM po3pobieHHs napaiebHuX

Inporpam

IIpuHIUNK MO0Y10BH MapajeJbHUX 00YHCIIOBAIBLHUX CHCTEM. 2

[MapanenizaM sK OCHOBa BHMCOKONPOJIYKTUBHUX OO4YMCIE€Hb. MeTOAM IiJBUIICHHS
MPOAYKTUBHOCTI  KOMII IOTEPIB. lepapxis ~ piBHiB  mam’saTi.  Knacudikaiis
00YHCITIOBAIBHUX CUCTEM. MyNbTUIIPOLIECOPU TA MYJIbTUKOMIT 10Tepu. OCHOBHI METOIU
napajieabHOro IpOorpaMyBaHHs.

Pozain 2. [TnardopmMHO-HE3aIeKHI MPOrpaMHi 3aco0u JUIs peallizallii napajeJbHUX 00YHCICHb

Tewma 2.1. CremianizoBaHi mporpamMHi TEXHOJIOTII SISl pO3pO0OJICHHS MMapajelbHUX MPoTrpam

2 | TexHoJqioris po3po0JieHHsI MAapaJieJIbHUX MporpaM /Ui MYJbTHIIPOECOPIB 2
(ctanpapt OpenMP).
3aranpHa xapakTtepuctrka ctanaapty OpenMP. bazosi nmonsatTs OpenMP: mapanenbHi
cekuii, madaon SPMD, mapanenbHi OUKIH, PEAYKIis, JOKaJIbHI Ta MOJUIIOBAaHI 3MiHHI.
CrarnuHuid Ta JUHAMIYHUN PO3MOJIJ HABAaHTAKEHHS MK MoTokamMu. CHHXpOHI3aIis
o00unciacHb. bibmioTeka GyHKIIIM.

3 | Texnosoriss po3pod/ieHHs1 MNapajeJbHUX TMNPOrpaM s MYJbTHKOMII'KOTEPIB 2

(crangapt MPI).

3aranpHa xapaktepuctuka craHgapty MPI. baszosi monstrtss MPI: mpomec, paHr,
KOMYHIKaTOp, TUIHM JaHWX, PEXUMH TMepenadi AaHuxX. CHHXpOHI3alis OOYHCICHB.
ITomapHi Ta KOJICKTUBHI omeparii nepegayi ganux 8 MPI.

JlabopaTtopHi po6oTn




Ne . Kinek.
Tema nabopaTopHoi podoTH
3/ aya.rof.

Pozain 1. 3araneHi nUTaHHS napajieabHUX 00YHCIIEHb

Tema 1.1. [ToOynoBa napasnenbHUX 00UHCTIOBAIbHUX cucTeM. [IpuHIMIM po3poOeHHS napaiebHuX
nporpam

1 | OOpoOJIeHHS CHTHATIB B 0araTOMOTOKOBUX 3aCTOCYHKAX | 2

Pozain 2. [TnardopmMHO-HE3aIeKHI MPOTrpaMHi 3aco0M JUIs peajlizallii napajeJbHuX 00YHCICHb

Tewma 2.1. CnemianizoBaHi mporpamMHi TEXHOJIOTI JyIsl po3p00JICHHS MapajebHUX MPoTrpam

\S)

2 | IlapanenapHi 00YMCACHHS JUIsl MYJBTUIIPOIICCOPIB HA OCHOBI TeXHOJ0rii OpenMP

3 | IlapanenapHi OOYUCICHHS IJIs MYJBTHKOMIT FOTEPiB Ha OCHOBI TexHouorii MPI 4

KonTpoabHi podoTun

B mocromy cemecTpi MpoBOAATH OJHY MOIYJIBHY KOHTPOJIbHY po0OoTy. s i mpoBeneHHs BUAIISAIOTH 2
HaBYaJIbHI TOJIMHU PaXyHOK Yacy, nepeadadeHoro A BUKOHAHHS J1a00paTOPHUX POOIT.

MeTor0 MOJyJbHOI KOHTPOJIBHOI POOOTHM € BU3HAUEHHS pIBHA TEOPETUUYHUX 3HaHb Ta
NPAaKTUYHUX BMiHb 1 HaBUYOK CTYJCHTIB 3 BHKOPHCTAaHHS 3aco0iB Ta IIaT(HOPMHO-HE3ICHKHUX
TEXHOJIOT1H mapajenbHUX 00UHCICHB IS pO3B’ sI3yBaHHS MPUKJIaIHUX 3a7a4.

KoHTpoapHa poO0Ta 0XOIUTIOE BC1 OCHOBHI PO3/LIH KypCy, a caMe:

* OCHOBHI NOHATTS Napaienizmy. 3akonu Amaana ta ['ycraBcona-bapcica;
* KepyBaHHS NOTOKaMH, HaJICHJIaHHs i 0OpOOJICHHS CUTHAIB;

* utatrgpopMHO-He3anexH1 TexHomorii OpenMP ta MPI;

* mapajeibHi arOPUTMH PO3B’I3aHHS TUIIOBUX MAaTEeMaTUYHUX 33/ay.

6. CamocrTiitHa po6oTa

CamocriitHa poOota crtynenta (91 romumna) mepembadae MIATOTOBKY [0 ayAWTOPHUX 3aHITh Ta
KOHTPOJIBHHX 3aXOJ1B, 3aCBOEHHS 0a30BOi Ta 03HAHOMJICHHS 3 JI0JIATKOBOIO JIITEPATYPOIO.

Posnonin romua CPC: miarotoBka mo jnekmii — 1 roaudHa; MiATOTOBKA J0 J1abopaTopHOi podotn — 2
roauny; miaroroska 70 MKP — 3 rogunu; miaroroBka o icnuty — 29 roauH.

MoniTMKa Ta KOHTPOJIb
7. MoniTMKa HaBYaAbHOI AUCLUNAIHU

®  BiIBiTYBaHHS JIEKIIiH, a TAKOXK BIJCYTHICTh HA HUX, HE OI[IHIOETHCS. BinBinyBaHHs 1a00OpaTOpHUX 1
MPAKTUYHUX 3aHATH € 000B’I3KOBOIO CKJIQJ0OBOIO BUBUEHHS MaTepiany;

® [ Yac 3aXUCTy JIabopaTOPHUX POOIT CTYAEHT Mae MPOJAEMOHCTPYBATU PO3POOJIEHUI MpOrpaMHUi
KOJ1 Ta pe3yJIbTaTH HOro BUKOHAHHS Ha TecTax, K 3a3/1ajeriib MiAroTOBaHUX, TaK 1 3alPONOHOBAHUX
BHUKJIaJIaueM. Y BUIAJKY IUCTaHIINHOI (OpMH HABUYaHHS 3aXUCT BiIOYBA€ThCA Ha BIJIMOBIIHIN
KOH(epeHIIii IUIIXOM JIeMOHCTpaLlli eKpaHa;

® [ONiTMKAa Ta MPHUHIMUIIM aKaJAeMidHOoi JoOpodecHocTi Bu3HaudeHi y posnini 3 Kopekcy decti
HamioHasibHOTO TEXHIYHOTO YyHiBepcuTeTy YKpaiHu «KHUiBCHKMI MOMITEXHIYHMHA 1HCTUTYT iMEHi
Irops Cikopcebkoroy. [eransHime: https://kpi.ua/code;

® HOpPMH €THYHOI NOBEIHKM CTYJCHTIB 1 NpaliBHUKIB BHU3HaueHi y po3mini 2 Kogpekcy wecti
HamionansHOTO TEXHIYHOTO YyHiBepcHuTeTy YKpaiHu «KHiBCHKMI TMOMITEXHIYHWMA 1HCTUTYT IMEHI
Iropst Cikopcbkoroy. JleranpHime: https://kpi.ua/code.

8. BuAM KOHTPOIO Ta PEMTUHIOBa CUCTEMA OLLiHIOBAaHHA pe3ybTaTiB HaB4aHHsA (PCO)

1. CrapToBuii peUTUHT (BUKOHAHHS POOIT MPOTITOM CeMeCTpy) OIiHIeThes y S0 6aniB. Po3momin
0asiB HaBeJeHUN y TaOJIHIIi.

Bua po6orn MakcuMaJIbHa KIJIBKICTEL 0aJ1iB 32 BUKOHAHHSA
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JlabopaTopna pobota Ne 1 5
Jlaboparopua pooora Ne 2 10
Jlaboparopna pobota Ne 3 15
MonynbHa KOHTPOJIbHA poOoTa 20
Bceboro 50

JlaGopaTopHi podoTu:

. KUTBKICTh TAOOPAaTOPHUX POOIT 3TiTHO 3 pOOOUOIO MPOTpamMoro — 3;
. MaKCHMalbHa KiJTbKICTh 0alliB 32 BUKOHAHHS J1abopaTopHuX pooiT — 30.

Kpumepii oyinroeanns euxonanus ma saxucmy iabopamopHux pooim:

. SKILO CTYJCHT BUKOHAB pOOOTY, aje He BiINOBIB HA KOHTPOJIbHI 3alMTaHHS 10 HEl, TO 3a
poOoTy HapaxoByeThcs 50% BiJ MaKCUMAaJIbHOT KIJIbKOCT1 OaiB;

. K0 poO0Ta BUKOHAHA HEBYAacHO, TO 3HIMaeThcs 10-30% Big MakcHMManbHOI KiTBKOCTI
OautiB (KIJIbKICTh MPOIIEHTIB 3aJICKUTD BiJI TEPMIHY 3aIli3HEHHS);

. SKILO CTYJCHT BUKOHAB POOOTY HE CaMOCTIIHO Ta He po30MpaEeThes B KOJI MPOrpaMu, TO
Oaym 3a poOOTY HE HAPAXOBYIOTHCS,

. SKIIO B Mporpami HE BUTPUMaHI OCHOBHI IpaBHJia CTBOPEHHS MPOTrPAMHUX IMPOIYKTIB

(MOIYNBHICTB, IpYXHIiH 1HTEepdeiic, HasBHICTh KOMEHTApIB TOIIO0) 3HIMAEThHCS MO 5% BiJl MAaKCUMAaJbHOI
KIUTBKOCTI 0aJiiB 32 KOXKHHH 3 IIUX HEIOJIKIB.

MopnyabHa koHTpPOIbHA podoTta (MKP):

. tema MKP “3aco0u, TeXHOJIOTIT Ta aNropuTMHU NapaielbHUX 0OUUCIEHb

. MKP micTuTh 1Ba TEOpPETUUHI Ta JBA MIPAKTUYHI 3aBJIaHHS;

. MakcuUMallbHa KUIbKIiCTh OainiB 3a HamucanHs MKP — 20, B ToMy 4ucii 3a TeopeTH4YHE
3aBaaHHs — 6 OalniB, 3a MPaKTUYHE 3aBaHHs — 4 0amu;

i tepMiH nposeneHHss MKP — 17-i TixaeHs cemectpy.

Kpumepii oyinoeanns nanucannua MKP:

. SKIIO HA MUTAHHS MOJIaHl MOBHI Ta YITKO apryMEHTOBaHI BiJMOBiAi, KOHTPOJIbHA PoOOTa
BUKOHAaHa OXaiHO, 3 JOTPUMAaHHSM OCHOBHHUX MpaBui opopMieHHs, TO BHUcTaBiseTbcs 90-100% Bin
MaKCHMaJIbHOI KiIbKOCTI OalliB;

. SKIIO METOJMKAa BHUKOHAHHS 3allPOIIOHOBAHOTO 3aBJaHHS BipHa, aje JIOMYIIeHI
HEMPHUHIIUIIOBI TOMUIIKHA Y TEOPETUYHOMY OIKCI a00 YHCENbHUX PO3PaxXyHKaX, TO BUCTABIAEThCs 75-90%
B1JI MAKCUMAJIBLHOT KIJIBKOCTI OaiB;

. Bim 50% mo 75% Big MakcMManbHOI KUTBKOCTI OamiB HapaxXxOBYETHCS, SIKIIO METOAMKA
BHKOHAHHS 3aBJaHHS B OCHOBHOMY BipHa, aje JOIYINEHI JesKi 3 HACTYIMHHUX ITOMWIOK: TMOMHIIKH Y
MOJIaHHI BUX1JIHUX JIaHUX, HE OOTPYHTOBAHI TEOPETUYHI PIIIEHHS, € PUHLIUIOBI MOMUIKH y YUCEIbHUX
pO3paxyHKax;

o Menie 50% Bil MakCUMaNbHOI KUTBKOCTI OaiiB HapaxOBYETHCS, SKIIO 3aBIAHHS HE
BHUKOHaHE ab0 CTYJEHT MPUILYCTUBCS I'pyOHX MOMUIIOK ITPU MOr0 BUKOHAHHI.

2. YMOBHU JIOMYCKY JI0 €K3aMEHY: BIJICYTHICTh 3a00proBaHocteil 3 jgaboparopHux podit 1-3 Ta
MKRP, a Takox crapToBuii peiitunr e menuie 30 6ais.

3. Ex3amMeHaniiHui peTUHT (BIAMOBIAL HA ek3aMeHi) omiHoeThes B 50 OaniB. Ex3amenaniitnuii
OlIeT MICTUTh JBa TEOPETHYHI NHWTAaHHA Ta JBa MpaKTU4HI 3aBJaHHsA. BaroBuii 0an KOXHOIO
TEOPETUYHOT0 MUTAHH CKJanae 15 6aniB, a KOXKHOro MpakTUYHOTo 3aBAaHHsA — 10 Oais.



Kpumepii oyinoeanus cknaoanms ekzameny:

BinnoBigs Ha TeOpEeTUYHE MUTAHHS OLIHIOETHCS TAKUM YHHOM:

14-15 Gamnis;

MpaBWJIbHA YITKO BHUKJIaJ€HA, MOBHA BiAMOBiAL (He MeHuIe 90% noTpiOHoi iHopMmarii) —

JIOCTAaTHBO MOBHA BIAMNOBLIb (HE MeH1Ie 75% noTpiOHoi iHopmariii) — 11-13 Gamnis;
HernoBHa BiANOBIAL (He MeHIe 60% notpioHoi iHdopmaii) — 9-10 Gais;
He3a0B1lIbHA Biamosias — 0 Oais.

Bukonanns MMPAKTUYIHOI'O 3aBJAaHHA OI_IiHIOGTBCSI TaKMM YUHOM:

MOBHE, 0€3MMOMUIKOBE BUKOHAHHS 3aBaaHHsg — 9-10 6aiis;

MMOBHE BUKOHAHHSI 3aBJAAHHS 13 HECYTTEBHUMH HEBIIMOBIAHOCTIMU — 7-8 OaiB;
3aBJaHHs, BUKOHAHE 3 CYTTEBUMH HeIOIIKaMu — 5-6 OaltiB;

3aBJaHHs He BUKOHAHO — () OailiB.

4. PelTHUHTrOBa OIIIHKA 3a OCBITHI KOMIIOHEHT PO3PAXOBYETHCS K CymMa OaliB CTapTOBOTO Ta
ek3aMeHariifnoro peiitunrie (makcumym 50 + 50 = 100 6amiB) 1 BU3HAYAETHCA 3TiAHO 3 TAOIUIICIO
TepeBeICHHS PEUTUHTOBUX OB y OIIHKY 32 YHIBEPCHUTETCHKOIO IITKAJIOHO:

KinbkicTs 0aJiB Omninka
100-95 Binmin=HO
94-85 Iyxe mobpe
84-75 Jobpe
74-65 3aI0BIILHO
64-60 JlocTaTHbO
Memnre 60 He3anoBiipHO
He BukoHaH1 yMOBH JOYCKY He nomymieno

9. JopaTtkoBa iHhopMaLia 3 AUCLUNAIHU

JUis Kpaloro 3acBOEHHS Marepialy pPEeKOMEHJYeThCsl NMPOBOAUTH J1abOpaTOpHI pPOOOTH Ha
KOMIT'IOTEpax, IO MIJKIIOYEHl 10 Mepexi IHTepHeT, 3 MeTor HaJaHHS CTyJIEHTaM JOCTYyMy [0
HalCBLKIMIMX 1HPOPMaLIHHIX pecypciB.

Po0o4y nporpamy HaB4Ya/IbHOI AMCHUILTIHM (cHi1alyc):

Crui1aieHo JI0IeHTOM, K.T.H., Jo11. JlaGkuachkuM Bomogumupom AHatosiioBuYeM

YxBajeno kadenporo LITE (mpotokon Ne 22 Bix 25.06.2025)

Moromskeno Meroguunoto komicieto HH IATE KIII im. Irops Cikopcekoro (mporokon Ne 9 Bin

27.06.2025)



