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1. 3aranbHa iHdopmauisa Npo BUKJIaaa4a

Typkin  Irop  bopucoBuu,  1.T.H.,
npodecop, naypear Jlep:kaBHOi mpemii
VYkpainu B ramy3i HayKM Ta TEXHIKH 3a
IUKJI PpOOIT, TOB’SI3aHUX 3 PO3POOKOIO

MIPOrPaMHOTO 3a0e3MeYeHHS s
aBTOMaTH3allli BUIPOOYBaHb KOCMIYHOT
TexHiku. 3 1988 poky — HayKkoBUH

CIIBPOOITHUK,  acCIipaHT,  HayKOBHM
KepiBHUK  rocmuoroBopiB 3 JIKb
«IliBnerne». 3 1998 poky BuKIamae B
yHIBepCcHUTET1. PO3pOOHUK TUCIUILTIH:
— OcHOBH MPOrpaMHOT 1HXEHePiT

- Exocucremu MIPOTrPaMHOI0
3a0e3neYeHHs

— Exomnoris MIPOTPAMHOTO
3a0e3neYeHHs

- [IpoextyBanHs IIPOIPAMHOI0
3a0€3MeYeHHS CUCTEM PEaIbHOTO Yacy

— HJIP marictpa.

Hanpsamu HayKOBHX JOCIIKEHb:

1H)KEHepisl MPOTpaMHOro 3a0e3MeUeHHS,
€KOCHUCTEMHU TPOrpPaMHOro 3a0e3medYeHHs
Ta 1UGPOBI TIATPOPMHU.

2. Onuc HaBYAJBHOI JUCHHILIIHA

CemecTp, B IKOMY BUKJIAIA€ThCS JUCIHUILIiIHA — | cemecTp.

OO0csir AuCHUIUIIHUA:

5 kpenutiB EKTC (150 rogun), y TOMy 4MClIi ayguTOpHUX — 64 TOIUH, CAMOCTIHHOT
pob6otu 3100yBadiB — 86 TOIMHH.

®opMmHu 3100yTTs OCBITH

JlenHa, nucraHiiiifHa, TyajibHa.

JIncumMiutina — 000B’SI3KOBA.

Buau HaBYaJIbLHOI AisUILHOCTI — JIEKIIii, JabopaTtopHi podOTH, caMOCTiifHa poboTa
3n100yBaya.

Buau KOHTPOJII0 — TOTOYHUI, MOAYJIBHUHN Ta MIJCYMKOBUN (CEMECTPOBUIA) KOHTPOIb
(icrm).

MoBa BUKJIAJaHHA — YKPAlHCbKA.

Heo0xiaHi 000B’s13K0BI monepeaHi JMCUUILIIHY (IPepeKBi3uTH) — HEMAE.
HeoOxinHi 000B’A3K0Bi CynyTHI IMCUMILIIHA (KOPEKBI3UTH) — HEMAE.

3. MeTa Ta 3aBJaHHA HABYAJILHOI AUCIHUILTIHA



Meta: 0BOJIOAIHHS NMPOGECITHUMHU 1 0COOMCTICHUMU KOMIIETEHTHOCTSIMHU, SIK1 JaayTh
MOXJIMBICTh BH3HA4aTH METY Ta CTpaTerito CTajloro pPO3BUTKY MNPOrPaMHOIO
3a0€e3MeUeHHs BIAMOBIHO /10 MOJITUKU OpraHizaiii B raixy3i CTaJoro po3BHUTKY, a
TaKOXX 3aCTOCOBYBAaTH HE3aJE€)KHE MHUCICHHS 1 TEXHOJOrIYHY OO0I3HAHICTh IS
1HTerparii po3pi3HeHUX KOHIENIIN 10 HaJJaHHs YHIKaJIbHUX PIIIEHb.

3aBJaHHsI: HABUUTHU CTYACHTIB PO3YMITH MPUHIUIHU 3aCTOCYBaHHS HayKOBUX OCHOB
eKOJIOTIi 10 BUpIMIECHHS 3a1a4 iHxeHepii [13, a Takox HalaTH OCHOBHI 3HAHHS 11010
CyJacHHX I1HHOBAIlii B Taimy3l i1H(OpMaliiHO-KOMYHIKAIIIMHUX TEXHOJIOTI Ta
imkenepii 113.

3rifHO 3 BHUMOTaMH OCBITHBO-TIPO(ECIHHOI MPOrpaMu CTYACHTHU MOBHUHHI JOCSTTH
TAKUX KOMITIETEHTHOCTEM:

3arajbHi KOMIIETEHTHOCTI:

3KO01. 3paTHICTh 10 aOCTPAKTHOTO MUCJICHHS, aHAI3y Ta CHHTE3Y;

3K03. 3paTHICTh TPOBEACHHS TEOPETUYHUX Ta TMPUKIAAHUX JOCIIDKCHb Ha
BIJIMOBITHOMY PIBHI.

dDaxoBi KOMIIETEHTHOCTI:

®OKOI. 3paTtHiCTh aHaNi3yBaTH MpeaMeTHI obyacTi, (HopMyBaTH, aHali3yBaTH Ta
MOJICJIFOBATH BUMOTH JIO MPOTPAMHOT0 3a0€31eUEHHS.

®KO04. 3natHICTh PO3BUBATH 1 peai3oByBaTH HOBI KOHKYPEHTOCIIPOMOXHI 171€1 B
1HKEHEPil MPOrpaMHOTo 3a0€3MeUYEeHHS.

®KO07. 3partHICTh cHCTEMaTHU3yBaTW Npo(deciiiHl 3HAaHHA O[O0 CTBOPEHHS 1
CYIIPOBOKEHHS MTPOTPaMHOTO 3a0€3MeUeHHH.

®KO09. 3patHicTh 3abe3neuyBaTd AOTPUMAHHS BUMOT HIOJAO SIKOCTI MPOrPaMHOIO
3a0€3MeUeHHS.

®K10. 3gaTHiCTh BU3HAYaTH METY Ta CTpaATEriio cTajaoro po3BuTKy IC BiAMOBIIHO 110
MOJIITUKY B TaJTy31 CTAJIOTO PO3BUTKY OpraHi3aiii.

IIporpamui pe3yibTaT HABYAHHA:

[TPHO1. 3naTu 1 3acTocoByBaTH Cy4acHi MpoQeciiiHi CTaHAapTH 1 1HIIT HOPMATUBHO-
MPpaBOBI JOKYMEHTH 3 1HXKeHepii nmporpamuoro 3adesneuenns, [IPHO2. OmintoBaru 1
BHOMpATH METOJIM 1 MOJIeJIl PO3pOoOJIeHHS, BIPOBAIHKEHHS, CYIIPOBOIY ITPOTPAMHOIO
3a0e3MeUeHHs] Ta YNpaBJiHHA BIANOBIAHUMH MPOIIECAMH Ha BCIX €Tamax >KUTTEBOTO
ITUKITY.

[TPHO4. BusBnsatu iHpopMaliitHi notpedu 1 kiiacuikyBaTH aHi i1 TPOEKTYBAHHS
IIPOrpaMHOro 3a0€3MeYeHHS Ta BCTAHOBIIOBATH IIJIaH HOTO MIPUMaTbHO-31aBaIbHOTO
TECTyBaHHS.

[IPHOS8. TIlpononyBatu Moaudikaliii ICHYHOYOi apXIiTeKTypd MPOrPaMHOIO
3a0€3IeueHHs 0 PiBHS HEOOXIAHOTO ISl pealii3allli BUMOT 3aMOBHHKA; TJIaHYBaTH
IHTErpaliio Ta TECTYBaHHS MPOTPAMHOT0 3a0€3MeUEHHS.

[TPHO09. OO6rpynToBaHo BHUOMpAaTH TMapagurMd 1 MOBH TPOTpaMyBaHHS JJis
pO3pOOJICHHS MPOTPAMHOTO 3a0€3MEUCHHS; 3aCTOCOBYBATH Ha TIPAKTHUIN 3aco0u
PO3p0o0IIEHHS TPOTPaMHOTO 3a0e3MeUeHHS.



I[TPH10. MoaudikyBaTd IiCHYHOYl Ta PO3POOJSATH HOBI aJTOPUTMIYHI PIIICHHS
JIeTaJIbHOTO MPOEKTYBAHHS MPOTPAMHOTO 3a0€3MeUYeHHs Ta TUIaHU HOTO MOJAYJIEHOTO
TECTYBaHHSI.

ITPH11. 3acTocoByBaTu MO/iejIi 1 METOIU OIIHFOBaHHS Ta 3a0€3MeUeHHS IKOCT1 Ha BCIX
CTaJisIX KHUTTEBOTO UKITY MPOTPAMHOTO 3a0€3MeUEHHSI.

[TPH13. Bu3nauaTu oprasizamiifHO-ynpaBiIiHChKI PIIEHHS B YMOBaX HEBU3HAUYEHOCTI
Ta 3MiHU BUMOT; KOH(ITYpyBaTH IporpaMHe 3a0e3neueHHs, KepyBaTH HOTo 3MiHAMH
Ta pO3pOOJICHHAM MPOTPAMHOT JOKYMEHTAIIIl Ha BCIX €Tamax >KUTTEBOTO LUKITY.
[IPH14. HaOyBaTu HOBI HayKoOBi 1 mpodeciiiHi 3HaHHS, BIOCKOHAIIOBATH HABUYKH,
IPOTHO3YBAaTH PO3BUTOK MPOTPAMHHUX CUCTEM Ta 1HPOPMAIIITHIX TEXHOJIOT1H.
[TPH15. 3acTtocoByBaTH Ha MPaKTHUIll Pi3HI METOJOJIOTII Ta 3aCO0M PEIHKUHIPUHTY
YCIaJKOBAaHOTO MPOrPAMHOTO 3a0€3MEUeHHs, SK BIIJI3EpKaJCHHS HOBUX BHUMOT
3aMOBHUKA.

4. 3MiCT HABYAJIBbHOI JUCIUILIIHHA

Monayas 1.

3micToBuii moayas 1. Exocucremy nporpaMHoro 3ade3ne4eHHsl.

Tema 1. Beryn. Busnauenns

dopMa 3aHATh: JIEKL1s, CaMOCTIiTHa poboTa.

OO0cCsT ayTUTOPHOTO HABAHTAKEHHS: 2 TOIUHHU.

OO00B’13KOB1 peaMETH Ta 3ac00u (00JIaJHAHHS, YCTATKYBaHHS, MaTepiaH,
IHCTPYMEHTH ): HEMAE.

IToctanoBka TemMu. MIXKAUCIUTIIIHAPHI 3B'SI3KU AUCIUTIIIHA « EKOJIOTisl ITpOTpaMHOTo
3a0e3neueHuss». Mogaens gucimiuniad  "Exomorist I13". OOcsarm  AUCHMIUIIHU.
BuHMKHEHHS €KOJIOTii, K CaMOCTIHHOT HayKOBOi aucuuiuiinu, EpHcT ['ekkensb.
Exocucrema (mpuknam) - Atmocdepa. ['mobanbamii MUK a30Ty. 3aKOHU €KOJIOTIi.
Exocucrema atmocdepu. XapuoBuil Tpodiuauil maHiror. Xapuosi mipamian. Buau
B3a€MOJIIA. AHanorii MK OIOJIOTIYHMMHM 1 €KOHOMIYHMMHU cucTeMamu. IcTopis
eKOHOMIYHMX ekocucTteM. Ctanuii po3BuTok. Exonoriuni npuHuunu. Exosoriunuii
X1 10 JOCHIIPKEHHS, CTBOPEHHS 1 3aCTOCYBaHHS 3€JICHUX 1H(POPMAIIHHUX CUCTEM,
TEXHOJIOT1M Ta MporpamMHOro 3abe3nedyeHHs. 3eseHi oO4YucieHHs, 1H(QOopMalliliHi
CHUCTEMHU, TEXHOJIOT11, IpOrpaMHe 3a0e3MeUCHHS.

- Obcsie camocmininoi pobomu 3000y8auis.; 10 200uH.

OmnparrtoBanHs MaTepiany Jekiiii. DopmyBaHHS TUTaHb A0 BUKJIa1aya.

Tema 2. Exocucremnu I13.

dopmMma 3aHATh: JEKIis, JabopaTopHa poOoTa, cCaMOCTiitHA poOoTa.

OO0csr ayauTopHOTO HaBaHTaKeHHS: 10 roauH.

OO60B’s13K0B1 MpeIMEeTH Ta 3ac00u (00JIaTHAHHS, YCTAaTKyBaHHS, MaTEpiaiH,
IHCTPYMEHTH ): IEPCOHATBHHUI KOMIT FOTEP a00 HOYTOYK.
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[TocTtanoBka TeMu. ACIEKTH NOCHIIKEHHS €KOCUCTEM IPOrpPaMHOro 3a0e3MedeHHs.
3aBgaHHS JOCHIDKEHHS €KOCHCTEM IMpOrpaMHOro 3a0e3nedyeHHs. MOHITOPUHT
exocucteM [13. EBooiist Mogeneii po3pooku [13. Busnauenns tepmina «Exocucrema
[13». Exocucrema IT-Ykpaina. Exocucrtema IT-Ykpaina: punok mpami. O6csru
EKCTIOpPTY HaNOIbIIUX raiy3ei B YKpaiHi. EkocrcTema mporpaMHOro 3a0e3rnedeHHs -
3 toukwu 30py: 1. Business Viewpoint - Touka 3opy 6i3Hecy, 2. Software Viewpoint, 3
Touku 30py: IHHOBamii -Innovation Viewpoint. 5 Crparteriii mobynosu biznec
exocucteM. Exocuctema Ilmardopm, ekocuctema [HHOBaIIiH, exocucTema [HTEpeciB,
exocucreMa Kowmeprrii, exocucrema Peueit. Ilpuxnamu exocucrem I13 Windows.
Exocucrema indpactpykrypu IT. daktopun moOynoBH €KOCHCTEMHU OpraHizallii.
Exocucremn II3 1 ix kmacudikamii. Krnacudikaris exkocucteM TpOrpamMHOTO
3a0e3nedenHs. Knacugikamis eKocUCTeM Ha PUHKY MOOUIBHUX CUCTEM: BEPTHKAIBHO
IHTETpOBaHI KOMIIaHii, BUPOOHMKH IUIATHOPM, WO MPOIMOHYIOTH MPOTPAMHE
3a0€3MeUeHHs 3 3aKPUTUM BUX1THUM KOJIOM 1 TUIaTGopMy JIJIsl IEKITbKOX BUPOOHUKIB,
BUPOOHMKU TPOrpaMHUX IJIATHOPM 3 BIIKPUTUM BHUXITHUM KOJOM, BHUPOOHUKU
Bijikputoro [13 1 anaparaux miatgopm.

- Ob6csae camocmiiinoi pobomu 3000ysauis: 15 200uH.

OmnpairtoBanHs MaTepiaiy Jekiiin. @opMyBaHHs MUTaHb 10 BukiIagada. OpopMieHHs
nabopatopHOi poOOTH Ta MIATOTOBKA J0 i1 3/1a4l

Tema 3. MoaenroBanns ekocucrem I13.

®dopma 3aHsITh: JeKIlis, JabopaTopHa podoTa, caMoCTiiiHa pobOoTa.

OO0csT ayIUTOPHOTO HABAHTAKEHHS: § TOIUH.

JIabopaTtopHa poboTta: «MojaentoBaHHs AMHAMIYHUX MPOIIECIB PO3BUTKY MOMYJISLINA B
€KOCUCTEM1».

OO00B’sI3K0B1 MpeIMETH Ta 3ac00u (00JIaTHAHHS, YCTAaTKyBaHHSI, MaTepiai,
IHCTPYMEHTH ): IEPCOHAIBHUIN KOMIT FOTEp a00 HOYTOYK.

ITocranoBka Temu. Mojeni, IpeACTaBISHHS 1 TOYKH 30py. Mojenb 1 MeTaMoJeb.
Metamonens exocuctemu [13. Moaens exocuctemu [13 (Use case). [Ipuknang moaeni
€KOCHUCTEMHU TMporpaMHOro 3abe3nedeHHs B YkpaiHi. [IpobmemMu momenmtoBaHHS B
eKoJIorii  mporpamMHoro  3a0esneuyeHHs. 3aco0M  MOJENIOBaHHS  €KOCHUCTEM
porpamMHoOro 3ade3neyeHHs. 3a1ayl JOCTIIHKEHHS €KOCUCTEM.

- Obcsie camocmininoi pobomu 3000y8auis.; 17 200uH.

OmnparroBaHHs Matepiaiy jekiiii. @opMyBaHHs NUTaHb 10 BUKIagada. OdopMieHHs
nabopatopHOi poOOTH Ta MIATOTOBKA J0 11 3/1a4l

Tema 4. TnnoBauniiini IT-ekocucremun.

dopma 3aHITh: JeKIlis, JabopaTopHa podoTa, caMoCTiiiHa pooOoTa.

OO0csT ayIuTOPHOTO HABAHTAXKEHHS: 4 TOUH.

JlabopaTtopHa pobota: «Ctatrana Mozesb ekocuctemu [13y.

OO60B’s13K0B1 TpeMETH Ta 3ac00u (00JIaTHAHHS, YCTAaTKyBaHHSI, MaTEpiaiH,
IHCTPYMEHTH ): IEPCOHAIBHUM KOMIT FOTEp a00 HOYTOYK.

[TocTanoBka Temu. [HHOBaIIIS - BBEJIEHU Y BXKUTOK HOBUI a00 3HAYHO TTOKPAIICHHIMA
npoaykKT (ToBap, mociyra) abo mporec, HOBUM METOA NpoJaxiB abo HOBHIA
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OpraHizallifHMi MeToJ B JIJOBIA MpaKTHUIll, OpraHizaimii poOodyux Micib abo B
30BHIIHIX 3B's3kax. {ukn moepHenHs iuBectuilii B HAJIKP uepe3 iHHOBaIliiiHI
TEXHOJIOT1YHI mpopuBU. EBouoris mporpamHoro 3abe3mnedeHHs. KpuBa 3piiocTi
texHosoriii [aptHepa. Iutepdeiic »xectiB. Texmomorii gesture-based computing.
KpunroBamora. SaaS (Software-as-a-Service) - «mnporpamHe 3a0e3ledeHHs SK
nociyray. Buau xmap: Personal Cloud, Hybrid IT and Cloud Computing, Cloud and
Fog. Enterprise App Stores. Actionable Analytics. In Memory Computing and Cloud.
Strategic Big Data. Homenuit komm'torep - Wearable Computer. Tatepdeiic «mo30k-
koM rotep». ['onocoBuil 1 MaTepianbHHil iHTepdeiic KopucTyBada. [HTEepHET peueit
(10T - Internet of Things). Ictopis IoT. M2M (Machine-To-Machine). [aTepHeT peueii:
MPOTHO3, EKOCHCTeMa, NEPCHEKTUBH. APXITEKTYpH MEPEKEBOTO IiIKITIOUCHHS
iHTenekTyanbHux o00'ekTiB. Ertamonna wmognens IoT, pexomenmoBana MCE-T.
[Mpuknagu I[HTEepHETY pedeil — cIMEMCTBO MPOTOKOJIIB BEepXHBHOro piBHA ZigBee.
[lepeknagad 3 MOBH KECTIB: peanizallisi MeToAy onopHux BekTopiB Ha Intel Edison.
[Tpoext «Po3ymuuii llladay. [lpuknaau [aTrepuery peueit: Arduino, po3yMHi rajiKeTH,
Bbpurtancekuit crapran Thingful - momrykoBa cuctema ans [atepuety peueit. [ateprer
pedeil - mpobnemu. [aTepuer peueit 1 Microsoft. [lapTHepchkuil poekT hopMyBaHHS
HOBO1 €KOCHUCTEMHU ISl TEXHOJIOTIM 1 MOCHYr 3B'SI3KYy MIX MamHamMu oneM2M.
IanoBamiiini Texnonorii 2019 - Gartner TOP 10 Strategic Technology Trends:
Acrtificial Intelligence and Advanced Machine Learning, Intelligent Apps, Intelligent
Things, Virtual Reality and Augmented Reality, Digital Twins, Blockchains and
Distributed Ledgers, Conversational Systems, Digital Technology Platforms, Mesh
App and Service Architecture, Adaptive Security Architecture Ekocucremu InTeprery
pedel, irpodikarlii, JOMOBHEHOI peaJbHOCTI, OOPOOKM CKJIAJIHUX TMOJ1id, BEIUKUX
TAHUX, KPUITTOBAJTIOTA,

- Ob6csae camocmiiinoi pobomu 3000ysauis: 18 200uH.

OmnpartroBaHHs Marepiany Jiekuil. @opMyBaHHs MUTaHb A0 BUKJIaJaya.
MoayJbHM#A KOHTPOJIb 1

- Dopma 3aHaAMb. HANUCAHHA MOOYIbHOI pobomu 6 ayoumopii (3a piuleHHAM
JIEKMOpa 0ONYCKAEMbCSL NPOBEOEHHS Y OUCTMAHYIUHIU (hopmi).

- Obcsie ayoumopHo20 HABAHMANCEHHS: 3a HeOOXIOHICIIO

- 006086 ’a3K081 npedmemu ma 3acoou (00J1A0HAHHS, YCMAMK)YBAHHS, Mamepiaiu,
IHCMpYMeHmuU): HeMae.

- Ob6cse camocmitinoi pobomu 3000y8ayie — 5 200UHU.

[TinroToBKa 10 MOJIYJIBHOTO KOHTPOJIIO.

3micToBHMI MOayJb 2. MeToau Ta 3ac00HM MO0OY10BH €HEPreTUHYHO e)eKTUBHOIO
113

Tema 5. Meroau Ta 3ac00M eHePro3aoumia:KyBaJIbHOI0 BHKOPHCTAHHA
004U CIHBAIBHUX PeCypCiB.

dopma 3aHsITh: JeKIlis, JabopaTopHa poOoTa, caMoCTiiiHa poboTa.

OO0csr ayauTopHoro HaBaHTaxeHHs: 10 roauH.
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JlaboparopHa podota: «Dynkuii Windows API aist oGuucienHs yacy Ta HOTOYHO1
CIIO’KUBAHOI MOTY>KHOCT1».

OO00B’s13KOB1 MpeMETH Ta 3aco0u (00JIaJHAHHS, YCTaTKyBaHHS, MaTepiaiu,
IHCTPYMEHTH): TIEPCOHATILHUM KOMIT 10Tep a0 HOYTOYK.

[locTtanoBka Temu. Metoau Ta 3aco0M €HEPro3aollaIKyBalbHOTO BUKOPUCTAHHS
obOuncmoBanibHuX pecypciB. Lllopiunuit mpupict HaceneHHs. [Iporo3 po3BUTKY
mroactBa. Exonoriunmii ciig Ykpainu. Kanbkynstop ekonoriunoro ciiny. Pezomrorris,
npuitasaTa ['enepansHoio Acambiieero OOH 25 Bepecus 2015 poky. Buxkugun CO>
MEepIIoi JABAMIATKH KpaiH cBiTy. Sustainable development - >XHTTE3AaTHICTH,
J€3aTHICTh, CTadUil PO3BUTOK. Tpu BHUMIpH CTajioro PO3BUTKY: EKOJOTIYHHIM,
eKOHOMIYHMI Ta corianbHuil. Cradka 1 cuibHaA CTIMKICTh. [TOKOJIHHSA €KOJIOTTYHMX
npobsiem. I[lpobiiemn «Hynb-HECKiHYEHHICTh. "3eneHa" ekoHomika. (OCHOBHI
npioputetu 1 HanpsMku Bukopuctanus "3eneHux" IKT. Moaens axocti "Green and
Sustainable Software". 3eneni mpoiiecu KUTTEBOTO MUKITY 1HQOPMAIIHHOT CUCTEMHU.
CriocoOu BUpIIICHHS 3aB/IaHb 3a0€3ME€UeHHs €KOJIOTTYHOCTI MPOIIECiB CTBOPEHHS Ta
3aCTOCYBaHHs MporpaMHOro 3abe3nedeHHs. Kputepii OLIHKH — «3€JIECHOTO»
1HQopMaIIHHUX CHUCTEM, TEXHOJIOTIM Ta MpOorpaMHOro 3abesrnedyeHHs. Meroau,
OPUHIIMIN 1 3acO0M CTBOPEHHS 3€JCHUX CHCTEM, TEXHOJIOTIH 1 MpPOTrpaMHOTO
3a0€31eUeHHS.

- Obcsie camocmiunoi pobomu 3000y8auis; 20 200uH.

OmnpairtoBanHs MaTepiaiy Jiekiii. @opmyBaHHS NUTaHb A0 BUKJIA1aya.

Tema 6. Meroau Ta 32c00M €HEPreTHYHOr0 MNPOQITIOBAHHA MNPOrPAMHHX
AOJATKIB

dopmMa 3aHTh: JIEKI[isl, CaMOCTiiTHa poOoTa.

OO0csAr ayIMTOPHOT'O HAaBaHTAKECHHS: 12 roauH.

Jlaboparopna pobota: «Dynkii Android API qis o6uncieHHs yacy Ta mOoTOYHOL
CTIIO’KUBAHOI MOTY>KHOCT1».

OO00B’sI3K0B1 MpeIMETH Ta 3ac00u (00JIaTHAHHS, YCTATKyBaHHSI, MaTEpiaiH,
IHCTPYMEHTH ): IEPCOHAIBHUIN KOMIT FOTEp a00 HOYTOYK.

[ToctanoBka Ttemu. 3akon [opmona Mypa, Teopis wmacmraOyBanHs Jlenapaa
(Dennard's  Scaling Theory). XapakTepucTuku MikporpoiecopiB. Bapricte
TpaH3uctopa Ha u4imi. Baprticte IHTepHeT-kOoMyHikanii. EneprozoepexxeHHs
OOYHUCJIEHb - amnapaTHUM pIBEHb: «TEMHUN KpPEMHI», «TbMSHUNA KpEMHI»,
reTeporeHHa apxiTekrypa. EHeprozoepexkeHHss oOUYHCIIeHb - amapaTHUW PIBEHb:
JluHaMiyHe YINpaBIiHHA EHEProCHOKUBAHHSAM MPOLECOpPOM. MeToJ JMHAMIYHOIO
3MIHM Hampyrd B eHepro3oepirarouux TexHomorisx SpeedStep, PowerNow!,
Cool'n'Quiet. Enepro3bepexeHHs oOuuciIeHb - amapaTHUM piBeHb: CraHaapT
ynpaBiiHHS xuBiIeHHSM Ta HajamTyBanHsIM ACPI (Advanced Configuration i Power
Management). Eneproszbepexxennss oOumcienp Ha piBHI OC: Cxema (pexum)
CJICKTPOKMBIICHHS, TECTYBaHHS TPOXYKTUBHOCTI Ha OeHumapke PCMark.
Eneproszoepexkennst obuncnenr Ha piBHi  OC: framework ECOsystem
pecypco-opieaToBana OS Nemesis, [mninoiicskuii mpoekt GRACE (Global Resource
Adaptation through CoopEration - 2003), GRACE-2 (2009).
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Enepro3oepesxeHHs1 Ha piBHI IPUKJIAIHUX IIPOTPaM: ONTUMI3AIiS €HeProCTOKUBAHHS
3a paXyHOK pO3MapajeNioBaHHs 3a/1a4i; ONTHMIi3allis €HePrOCIIOKUBAHHS 32 PaxyHOK
3MEHIIIEHHS KUIBKOCTI CUCTEMHHUX BHKJIMKIB;, MIHIMI3allis 1T€PaTUBHUX OHOBJICHB 1
MIPOCTOIB; ONTHUMI3allisl CHEPTOCIIOKMBAHHS 32 PaXyHOK 00'€JHAHHS Orepaliiii poooTH
3 pecypcamu; ONTUMI3allisd EHeProCOKUBAHHSA 32 PaXyHOK MiHIMi3allii BAKOPHUCTaHHS
OTepaTHBHOI aM'sITi: KEIIyBaHHs, BUKJIIOYCHHS HENOTPIOHUX MepeTBOPEHb (opMaTiB
rpadiku i T.7 .; ONTUMI3AIlsl EHEPTOCMOKMBAHHA 32 PaXyHOK aJanTarlii il HOTOYHUN
JDKEpEIo KUBJICHHS, MIBUIIEHHS €HeProe(eKTUBHOCTI KOMI'IOTEPHUX MPUCTPOIB 32
paxyHOK  TEpeHECeHHA  OOYHCIIOBAILHOTO  HABAaHTAXEHHS B XMapy.
[HCTpyMeHTanbHI 3aco0u  eHepreTuyHOro mnpodimoBanHs noaatkiB: PowetTop,
Joulemeter, Intel Power Gadget, Intel VTune Amplifier, XCode, Power Profiler.

- Obcsie camocmiunoi pobomu 3000y8auis; 20 200uH.

OmnpairtoBanHs MaTepiainy Jiekiiii. @opmyBaHHS TUTaHb A0 BUKJIa1aya.

Tema 7. InHOBaWii Ta NEPCIEKTUBY PO3BUTKY €HEPro3aolaJ:KyBaJbHIUX METOIIB
Ta 3aco0iB B IT.

dopmMa 3aHATh: JEKIis, JabopaTopHa poOoTa, caMOCTiitHA poOoTa.

OO0csr ayauTopHOTO HaBaHTaKeHHA: 10 roauH.

JIabopaTtopHa pobota: «EHeprernune npodiyitoBaHHS TPOTPaMHOro T0AATKY».
OO00B’13KOB1 IpeIMETH Ta 3ac00M (00JIaJHAHHS, YCTATKyBaHHs, MaTepiaiH,
THCTPYMEHTH): MEPCOHATILHUM KOMIT I0Tep a00 HOYTOYK.

[ToctanoBka TemMu. HabGnmkeHi Ta iMOBIpHICHI oOuncieHHs. [lepcnektuBu
eHepro3oepexxeHHs: oounciiens: Approximate Computing. J{uciumniiHoBaHi
HaOmkeH1 oouncnenHs. EnerJ - po3mmpenss Java Juist TUCUUIIIIIHOBAHUX
HaOIMKEHNUX 00UYHCIIeHb, SIKe J101a€ HAOIMIKEH] THITH JaHUX, KiIacu(ikaTopu THUIIIB,
MepPEeBaHTAXKEHHS OTIEPaTOPIB, MOTIMOPPiI3M 00'EKTIB.

- Obcsie camocmitinoi pobomu 3000y8auis.; 30 2oouHu.

OmpairtoBanHs maTepiany Jekiii. @opmyBaHHs uTaHb 10 BUKIaaada. OdhopmiieHHS
nabopaTopHOi poOOTH Ta MIATOTOBKA 10 1i 3424l

Moay/IbHMHA KOHTPOJIb 2

- Dopma 3aHAMb. HANUCAHH MOOYIbHOI pobomu 6 ayoumopii (3a piuleHHAM
JIEKMOpa OONYCKAEMbCS NPOBEOEHHS Y OUCTMAHYIUHIU (hopmi).

- Obcsie ayoumopHo20 HABaAHMANCEHHS: 3a HeOOXIOHICIIO

- 0608 ’s3x0681 npedmemu ma 3acoou (001AOHAHHS, YCIMAMKY8AHHS, Mamepiau,
[HCIMpYMEeHmMU): HeMAe.

- Ob6cse camocmitinoi pobomu 3000y8ayie — 5 200UHU.

[TinroToBKa 10 MOIYIHHOTO KOHTPOJTIO.

5. InauBigyanbHi 3aBJaHHS

He nepenbaueno HaBUaIbHUM TUIAHOM

6. MeToau HAaBYAHHSA
7



CrnoBecHi, HAOYHI, MPAKTUYHI.

7. MeToau KOHTPOJIIO
[ToTouHuM KOHTPOJIb (TEOPETUYHE ONMUTYBAHHS i PO3B’sA3aHHS IPAKTUYHUX 3aBIaHb),
MOAYJIBHUN KOHTPONHh (TECTyBaHHS 3a pO3AUIaMH Kypcy) Ta TMiACYMKOBUN
(cemecTpoBHUii) KOHTPOIH (ICTIUT).

8. Kpurepii oniHioBaHHS Ta po3moaija 0aJiB, iKi OTPUMYIOTH 3100yBavi

Cki1ag0B1 HaBYaIbHOL banm 3a onHe KinpkicTs Cymapna
pobotu 3aHATTSA (3aBJAaHHS) 3aHSATh KUTBKICTh OaJTiB
(3aBl1aHb)
3micToBHUI MoayJIb 1
BukoHaHHs 1 3axXucCT 4..10 2 8...20
1a00paTOPHUX
(IpakTU4HMX) POOIT
MonynbHUN KOHTPOJIb 5...25 1 5...25
3MICTOBHUM MOIYJIb 2
BukonaHnHs 1 3aXUCT 4..10 3 12...30
1abopaTOPHUX
(IpakTUYHKX) pOOIT
MonynbHUI KOHTPOJIb 5...25 1 5...25
Ycboro 3a cemecTp 30...100

IIpuiinsaTa IKAJIa OUiHIOBAHHSA

Cyma 6auiB 3a BC1 BUJIH OriHka st eK3aMeHy, Kypcosozo npoexkmy (podboTn),
HaBYAJILHOI JISUTBHOCTI MPAKTUKHU

90-100 BIJIMIHHO

75-89 noope

60-74 3aI0BLILHO

01-59 HE3a/I0BUILHO 3 MOXJIMBICTIO IOBTOPHOTO CKJIaIaHHS

CemecTpoBuid KOHTPOJIb (ICIIUT) MPOBOJUTHCS y pa3l BIIMOBU CTyAEHTA Bij OaniB
MOTOYHOI'O TECTYBaHHS M 3a HASBHOCTI JAOMycKy no icnuty. Ilig vac ckiamaHHS
CEMECTPOBOTO ICIIUTY CTYACHT Ma€ MOJIMBICTh OTpUMaTH MakcuMyM S50 GainiB, sKi
3aMIHIOIOTH PE3YJIbTATH I’ SITH MOJIYJIbHIUX KOHTPOJIIB.

biner nis icnuTy CKiIamgaeThes 3 M AThOX TEOPETUYHHMX MUTaHb (KOXKHE muTaHHs 10
OatiB).

Kpurepii oniHioBaHHs po00TH 3100yBa4a NpPOTArOM ceMeCTpy




3agoBinbHO (60-74). [lokazaTu MiHIMYM 3HaHb Ta yMiHb. MaTu YSBJIEHHS MpPO
CYTHICTh €KOJIOT1YHOI KPHU3H 1 CTAJIOTO PO3BUTKY SIK €IMHOTO LUISIXY BUXONY 3 KPU3H;
CYTHICTh <«3eJCHUX» 1HQOpMAIlIHHUX TEXHOJOTIM, «3€JIEHOr0» MPOrpaMHOIO
3a0e3MeueHHs, HU(PPOBUX EKOCUCTEM, EKOCHUCTEM IMPOrpaMHOro 3a0e3ledeHHs;
CKJIaJIOB1 KOHIIEIIIIi CTaJIOr0 PO3BUTKY - €KOHOMIYHY, COLIaJIbHY, €KOJIOTi4HYy Ta
€IHICTh CKJIQJIOBUX; EKOJIOT1UHOI CKIamoBoi Ta ii 3B'I3Ky 3 i1HGOpMalIHHUMU
CHUCTEMaMHU, TEXHOJIOT1SIMH 1 TPOTPaMHUM 3a0€3M1EYCHHSIM.

Hoope (75-89). TBepao 3HaTH MiHIMYM, 3[aTH TECTYBaHHA Ta I03aayJAUTOPHY
caMOCTiiiHy poOoTy. Po3yMiTH HEOOXIAHICTh CTAJIOTO PO3BUTKY K €JUHOTO MULIXY
BUXOJy 3 KPHU3U; CYTHICTh «3€JCHHX» 1H(POPMAIIHHUX TEXHOJOTIH, «3EeIECHOTO0»
nporpaMHOro 3a0e3meueHHs, HU(PPOBUX EKOCUCTEM, EKOCHUCTEM MPOTPAMHOIO
3a0€3MeYeHHs]; CKJIAJ0Bl KOHLEMLII CTaJlOr0 PO3BUTKY - €KOHOMIYHY, COLIAJIBbHY,
€KOJIOTIYHY Ta €IHICTh CKJIaJ0BHUX. BU3HauUCHHs 1H(popMamiitaux TtexHosorii (IT) Ta
iH(dopmariino-komyHikaniiaux Texnonorid  (IKT). Bwmitu 3aCTOCOBYBAaTHU
EKOJIOTTYHUIM TIIX1A 10 JOCHIKEHHS, CTBOPEHHS 1 3aCTOCYBaHHS 1H(POpMaIIHHUX
CUCTEM, TEXHOJIOTIH Ta MpPOrpamMHOro 3a0e3MEYeHHs;  3aCTOCOBYBaTH 3aco0u
BUPIIIECHHS! 3aBJaHb 3a0€3MEYEHHS EKOJOrIYHOCTI IMPOIIECiB CTBOPEHHS Ta
3aCTOCYBaHHS MPOrPaMHOro 3a0e3neueHHsi (cepBepa-jie3a, HYJIbOBI KIIIEHTH, MiHI
¢dpeiimu, BIpTyaldbHl MaIlIMHH, XMapHI CEpPBICH, «3€JeH1» IHQOpMaliiiHI CUCTEMH,
Grid- obuucnenns, marGopMu eIEKTPOHHOTO TOKYMEHTOO00Iry). BmiTn oTpumMyBatn
3HAaHHS MPO XAPAKTEPUCTUKH MPOTPAMHOTO 3a0e3MedYeHHs SK 00'€éKTa JOCIIIKEHBb
€KOJIOTTYHOTO MIAX0Ay. BMITH MOJEN0BaTH €KOCUCTEMU MPOTPAMHOT0 3a0€3MEeUEHHS
B KIJTbKICHUX 1 SIKICHUX aCIleKTax

Bigminno (90-100). 3maté BCi KOHTPOJBbHI TOYKH 3 OIIHKOI «BIAMIHHOY.
JloCKOHAJIBHO 3HATH BC1 TEMH Ta YMITH 3aCTOCOBYBATH 1X.

9. ITosiTUKAa HABYAJIBHOT0 KYPCY

BianmpaitoBanHs TMPOMYIIEHWX 3aHATh BIAOYBAE€ThCS BIJMOBIIHO JO PO3KIIATY
KOHCYJIbTAIllM, 3a TOMEPEIHIM TMOTO/DKEHHSAM 3 BUKiIanadeM. [luTanHsa, 110
CTOCYIOTBCSI aKaJeMIqHOi TOOPOUYECHOCTI, pO3TJIsiae BUKIaaad abo 3a Mpoleayporo,
BU3HaueHOIO Yy [10105keHH1 TPO aKajieMiuHy J0OPOYECHICTD.

10. MeroauyuHe 3a0e3neueHHs Ta iHpopMalliiiHi pecypcu

[TinpyyHuku, HaBYaIbHI MOCIOHWKU, HAaBYAIHHO-METOJANYHI MOCIOHUKH, KOHCIICKTH
JIEKII, METOAUYHI PEKOMEHMAIIl 3 MPOBEACHHS JTabOpaTOpHUX POOIT TOIIO, SIKi
BHJIaHI1 B YHIBEPCUTETI 3HAXOATHCS 32 MIOCHJIAHHIM:
1. JlucTaHiiHui Kypc MHMCIMIUIIHA PO3POOJCHO y CHCTeMI JHMCTAHIIHOTO
HaBuaHHid Mentor, 5Ky BhOpoBaykeHO B HarmioHalmbHOMY aepOKOCMIYHOMY
yaiBepcuteti iM. M.E€. XKykoBcbkoro «XAl», mocTynm m0 Kypcy 3a MOCHIJIAHHSM:
https://mentor.khai.edu/course/view.php?id=411
2. Green Software Engineering. https://green-software-
engineering.de/en/kriterienkatalog-v01/introduction.html
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3. Green Software and Green Software Engineering - Definitions, Measurem....
https://www.slideshare.net/green-soft/presentation-kern-naumann-zurich-february-
2013-web

4, Green Software Lab, https://greenlab.di.uminho.pt/
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