KHIBCHbKUHM HAIIIOHAJIbHUH YHIBEPCUTET
IMEHI TAPACA IIEBYEHKA

DAKYJBTET KOMIPIOTEPHUX HAYK TA KIBEPHETUKH

kadeapa mMaTeMaTU4YHOI iHPOPMATHKH

POBOYA ITPOT'PAMA HABYAJIbHOI JUCLUITJIIHU
XMAPHI OBYUCJ/IEHHSA

JUISl CTYJIEHTIiB

ranysb 3HaHb 12 «Indopmauniiini TexHoI0TID»
(wugp i nazea)
CrenialibHICTh 122 «Komm’roTepHi HayKn»

(wughp i nazea cneyianvrocmi)
OCBITHI{ piBeHb O0axanaBp

(monoowuii 6akanaep, baxaraep, mazicmp)
ocitast nporpama  «IHopmaTka»

(naszea oceimuboi npocpamu)

BUJ] JUCUMIUTIHK ~ BHOipKoBa

dopma HaBUAHHS JIeHHA
HaBuanbauii pik 2022/2023
CemecTtp 7

Kinekicts kpeaurtie ECTS 3

MoBa BUKJIaJaHHS, HABYaHHS

Ta OL[iHIOBaHHS YKpaiHChbKa
dopma 3aKITFOYHOTO KOHTPOITIO 3aJik

Bukaanau: k.d.-m.H., goneHt epessauenko O.B. (yekiii, 1adopatopHi 3aHATTS).

[Iponourosano: Ha 20 /20 H.p. ( Y« » 20 p.
Ha20 /20 H.p. ( Y« » 20 p.
KHUIB - 2021
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Po3po6nuk: JlepeBsnuenko Onekcannp BanepiiioBuy, kannuaar ¢i3.-Mat. Hayk, TOIEHT Kaeapu
MaTeMaTH4YHOI iHQOpMAaTHKU

3ATBEPJDKEHO

3@@3&!@?}&;@ MaTeMaTHIHOT iHopMaTHKH
M Bacune TEPELIEHKO

Tpotoxon Ne 6 sime ¢ » 42 20& p.

Cxsaneno 'apanTom ocBiTHBEO-Ipodeciiinol nporpamu «Indopmatiiay
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}f
M » i 2024 _poxy
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1. Merta qucuumiinua «XMAPHI OFYUCJIEHHA» — naOyTTs TEOPETHYHUX Ta MPAKTHYHHUX 3HAaHb B
ONIHI 3 HaWaKTyalbHIIIUX HAa CHOTOJAHI Tamy3eidl iHQOpPMamiMHUX TEXHOJOTIH, IO CTOCYETHCS
NpOrpaMyBaHHs CKJIaJHHUX 3a 00CArOoM OOYMCIIEHb 33/1a4 3 3aCTOCYBAaHHSIM PO3MOAUICHUX CEpeIOBMII
(xMapw, KIacTepu).

2. IlonepeaHi BUMOr4 10 ONIAHYBAHHA 200 BUOOPY HABYAJIbHOI IMCIUIJIIHM:

1. VYcniwne onawnysanusa xypcie «llpoepamysannsny, «0O6’€KmHO-0OpIEHMOBAHE NPOCPAMYBAHHAY,
«lncmpymenmanvui  cepedosuwa  ma  MeEXHON02Ii  NpocpamysamHay,  «Apximexmypa
0OUUCTIOBAILHUX CUCTEM MA KOMN TOMEPHI Mepediciy.

2. 3Hamu meopemuyHi OCHO8U MeOopii ANeopummise ma MamemamudHol 102iKu.

3. Bonodinnsi mexnonolisimu npocpamysamus, OCHOBHI GIOOMOCMI 3 NPOSPAMYSAHHSI HA MOBAX
Python ma JAVA.

3. AHOTaNisi HABYAJIBHOI AMCHMITIHHA:
Hapuanpnaa gucrmmnina «XMAPHI OBUWCJIEHH S1» € CKJIaJI0OBOIO OCBITHBO-TIPOQECiHHOT
nporpamu «lH(popMaTHKa» MATOTOBKM (axiBIIB 3a OCBITHbO-KBaTi(iKaIlifHUM piBHEM «OaxaiaBp»
ramysi 3Hanb 12 «lHpopmaniitHi TexHomori» cnenianbHOCTI 122 «KoMIT 10TepHI HAyKH».

Mertoto i 3aBIaHHSM HaBYAIBHOI JUCHUIUIIHM € O3HAHOMIICHHS 3 OJHHUM 13 OCHOBHHX HayKOBO-
TEXHOJIOTIYHHUX HAIPSMKIB y raiqy3i KOMIT FOTEPHUX TEXHOJIOTIH - XMapHHUX TEXHOJIOTIH JJIsl ONaHyBaHHS
3HaHb, 110 TOTYIOTh CTYJCHTIB U1 NpodeciifHOi AisTBHOCTI 3 PO3rOpTaHHS Ta HANAIITYBAHHSI XMapHHX
CEpBICIB Ta OBOJIO/IIHHS XMapHUMHU TEXHOJIOTiSIMH B KOHTEKCTi MapajelibHOi Ta PO3MOAiIEHOI 00poOKH
BEJIMKUX 00’ €MIB JJAHUX.

Jana muciurmiina € BUOipKOBOIO HABYAIBHOIO IUCIUILTIHOIO 32 mporpamoro “Indgopmaruka”.
Buknanaerscs y 7 cemectpi B 00cs3i — 90 roaun.

(3 kpeoumie ECTS) 30xpema: nexyii — 28 200., koucyrvmayii — 2 200., camocmitina poboma — 60 200.
3aBepiIyeThCs AUCIUILTIHA 3aJiKOM B 7 ceMecTpi.

4. 3aBaaHHsa (HaBYAJbHI WiJji):
HaOyTTs 3HaHb, yMiHb Ta HABUUYOK (KOMIIETCHTHOCTEH) Ha pPiBHI HOBITHIX JOCSTHEHb y MPOTPaMyBaHHI Ta
00poO1i Benmnkux 00’€MOM JTaHHX, BIAIOBIIHO OCBITHROI KBamidikarii «bakanaBp iHxeHepii mporpaMHOTO
3a0e3mneueHHs». 30KpemMa, pO3BUBATH:
® 3JaTHICTP /IO MAaTEeMAaTHYHOTO Ta JIOTIYHOTO MHCJICHHS, (OPMYTIOBaHHS Ta JOCHIIKYBaHHS
MaTeMaTHYHUX MOJENEH, 30KpeMa TUCKPEeTHHX MaTeMaTHYHHX MOJENel, OOTpyHTOBYBaHHS BHOODPY
METO/IB 1 MiIXOMIB JJIs pO3B’I3yBaHHS TECOPETHUHHX 1 MPHUKIAIHUX 33/1a4 Y Tally3i KOMIT FOTEPHUX HayK,
aHaJi3y Ta IHTEPIPETYBAHHS. ;
® 3JaTHICTh PEaTi30ByBaTH BHCOKONPOAYKTHBHI OOYHMCICHHS HAa OCHOBI XMapHHX CEpPBICIB 1 TEXHOJOTIH,
napajeinbHAX 1 PO3MOJIJICHUX OOYMCICHb TpU po3poOIi W eKciulyartailii po3MOAiICHHX CHCTEM
napanenbHol 00poOku iHpopmarii.;
® 3/IaTHICTb 3aCTOCOBYBATH 3HAHHS Y MPAKTUYHUX CUTYaLisiX.
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5. Pe3y.111>TaTn HABYAHHA 32 TUCIHUILIIHOIO:

Pe3yabTaT HAaBYaHHS Metoan
(1. 3uaru; 2. BMiTH; 3. KOMyHiKkauis; 4. Popmu (Ta/abo OLiHIOBAHHS Ta BincoTok y
ABTOHOMHICTh T2 BillIOBiIaJIbHICTD) meroau 1 Tloporosuu nixcymMKoBiii
TeXHOJIOrii) - KpuTepiit omini 3
BHKJIAJaHHA 1 OIIHIOBAHHSA .
Kon Pe3yabTaTr HaBUaHHSA HABYAHHS Ga JUCHHUILITHA
He0O0XiTHOCTI)

PHI1.1 3HaTH OCHOBHI MOHATTS Ta 00yacTi | Jlexyis, Konmponvra 10%
3aCTOCYBaHb XMapHUX camocmitna poboma, 60%

TexHouoriil. IadppacTpykrypy poboma npaguIbHUx
XMapHHX CEpPBICiB. sionosioell

PH1.2 3HaTH MPUHLUIN PO3POOKH Jlexyis, Koumponvna 40%
JOJIATKIB y XMapHOMY camocmitina poboma, 60%
cepenoBumi. [Iutanns 6e3nexwu, poboma npasuibHux
MaciTaOyBaHHS, pO3TOPTAHHS Ta gionogioeti,

PE3EePBHOTO KO FOBAHHS JIS 00nogidwb
XMapHOi iH}pacTpyKTypH.

PH1.3 3HaTH 3ac00M MOOYIOBH Ta Jlexyis, 3axucm 10%
posropranus [TAPKC-cuctem y camocmitina 1abopamopuoi
XMapax Ta OCHOBHI PUHIIAIIN poboma pobomu
XMapHHX 0OYUCIICHb i3
3aCTOCYBAHHAM TEXHOJIOTI]

ITAPKC.

PH2.1 Bwmitu omiHroBaty i BHOMpaTH Jlexyis, 3axucm 25%
HEeoOXiTHI METOJIN Ta TEXHOJIOT 11 camocmitina aabopamopuoi
JUTSE XMapHUX OOYUCIICHD Ta poboma pobomu
BUPINICHHS MOCTABICHOI 3a/1ayi.

PH3.1 OOrpyHTOBYBaTH BiIacHUH morisn | Jlekyis, 3axucm 10%
Ha 33724y, CIiJIKyBaTHCA 3 camocmitina aabopamopuoi
KOJIETaMU 3 IUTaHb IPOEKTYBaHHs | poboma pobomu
Ta po3poOKU Nporpam, CKJIaaaTi
MICHbMOBI 3BITH.

PH4.1 BianoBizanbHO CTaBUTHUCS 10 Jlekyis, 3axucm 5%
BUKOHYBaHHX POOIT, HECTH camocmiina aabopamopuoi
BiJIMTOBITANIbHICTH 32 1X SKICTb. poboma pobomu

6. CniBBiZHOIICHHSI pe3yJbTATIB HABYaHHHA JAUCUMILVIIHM i3 NPOrpaMHUMM
pe3yJbTaTaMi HABYAHHSA
Pesynbratn Haguanns qucoumaian | PH | PH | PH | PH | PH | PH
I[Iporpamui pe3yjbTaTH HABYAHHS 11 112 [13 (21 131 |41

(3 onucy oceimuvboi npozpamit)

[IPH16. BukoHyBaTW mapajienbHi Ta pPO3MOMAITICHI
OOYMCIICHHS, 3aCTOCOBYBaTH YHCEIbHI METOAM Ta
QITOPUTMHU  JUIS  TApajellbHUX  CTPYKTYP, MOBHU
napanenbHoro IMporpaMyBaHHS TpPH po3podui Ta
eKCIUTyaTalii mapajelbHOro Ta  PO3MOAITICHOTO
MPOTrPaMHOTO 3a0€3MEYCHHS Y XMapHOMY CEepEIOBHIIT.

7. Cxema ¢popMyBaHHS OL[iHKH.
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7.1. ®opMH OL[iHIOBAHHS CTY/IEHTIB
- ceMeCcTpOBe OI[iHIOBAHHA:
1. Konmponvua poooma 1: PH1.1 — 10 6anis/6 6anu;
2. Koumponvua poooma 2: PH1.2 — 10 6anis/6 banis;
3. Buxomamnns 3ae0anv camocmitinoi pooomu ma Jlonogion: PH1.2, PH2.1, PH3.1, PH4.1 - 30
banie/18 banis;
4. Buxonanus nabopamopuoi pooomu 2: PH1.3, PH2.1, PH3.1, PH4.1 — 50 6anis/30 6anis.

7.2. Opranizailisi OlliHIOBAHHS:

OO00B’SIBKOBUM JIJTs1 31Ky € BUKOHaHHS YCiX KOHTPOIBHUX POOIT Ta 1abopaTopHOi poOOTH JI0 BKa3aHOT
BHKJIaIaueM JIaTH, epel MOYaTKOM eK3aMeHalliHOI Cecii, 3riIH0 HaBYaJIbHOIO IUIaHy. [lepenmcyBaHHs 4n
NepecKIalaHHs TEM He MPaKTUKYeTbcs. J03BOMISEThCS 3[aua OKPEeMUX 3aBIaHb TE€M Y INPOMDKKAX MK
HAIMCAaHHSAM KOHTPOJBHUX pOOIT (HANpHKIAJ, Meplia TeMa 37a€TbCs 10 37adi HACTYIHOI KOHTPOJIBHOI
poboTH Y OyIb-IKHi 3pyYHMIA TSl BUKJIaJIa4a Ta CTY/ICHTA Yac).

Tepminu npoBeeHHs1 GopM OLiHIOBAHHA:

1. Buxonanms 3a60ams, 8UHeCeHux Ha camocmitiny pob6omy. IPOTATOM CEMECTPY;

2. Koumponvna poboma 1: 10 3 THXHS ceMeCTpy;

3. Koumponvna poboma 2: 1o 7 THKHS CEMECTPY;

4. [Tioeomoska 0onogioi (3a memamu Jlonosioeil ma 1eKyiiHux 3aHsams ma camocmiinoi pobomu):
10 9 THOKHS,

5. Bukonanusa nabopamopnoi pobomu: no 11 TxHSI ceMecTpy.

VY pasi HesAKICHOrO BHUKOHAHHS J1a0OpaTOpHOI poOOTH, BHKJIAAAa4 Ma€ MPAaBO HE 3apaxyBaTH
nabopatopHy poboTy, abo 3HU3UTH 3a Hel Oaiu.

CryzneHT Mae npaBo 3/1aBaTH JabopaTopHy poOOTY Ta JOMOBIIb Micis 3aKiHUCHHS BU3HAYEHOTO
IUIT HUX TEpMiHY, ajieé 3 BTPATOI OJHOTO Oaiy 3a KOXKEH TWXKIEHb, SKAH TPOWIIOB 3 MOMEHTY
3aKiHYeHHS TEpMiHy i 371a4i.

VY BUNagKy BIJCYTHOCTI CTyJIeHTa 3 MOBRXHHX IPUYMH BiANpallOBaHHA Ta Iepes3nadi
KOHTPOJIBHUX POOIT 3AiHCHIOIOTHCS y BIAMOBIAHOCTI 110 ,,IloM0oXeHHs Mpo opraHizallito OCBITHROTO
nporecy y KuiBcbkomy HanioHansHOMY yHiBepcuteTi imeHi Tapaca llleBuenka”.

IIpu Bu3Ha4YeHI OMIHKY BU3HAYAJIBHOIO € po00Ta B ceMecTpi.

[IpoTsaroM ceMecTpy KOXKEH CTYJCHT TTOBHHEH BUKOHATH J1abopaTopHi poOOTH Ta 3BIT 32 HUMH. Bci
po0OOTH MaroTh OJHAKOBY CKJIAJHICTH 1 BiAPI3HAIOTHCS JIMIIE MPEIMETHOI0 OO0JNACTIO, SIKY CTY/ACHT
obupae Ha BIacHMH cMaK 1 Yy3rojkye 3 BukiagadyeM. CymapHa OIlIHKAa 3a TPaKTHYHUHA
Moayb(1abopaTopHa poO0Ta) Ta JOMOBIAL CKiaaae BianoBigHo: 50+40=80 Gais.

Temu 1Jis 1onoBigei
JonoBiasb (mpe3enraiis Ha 15-20 caaiiais, nonoBias Ha 25-30 XBWJINH) HAa OIHY 3 TEM:
1. Google Cloud Storage.
2. Google Calendar API.
3. Google Photo API.
4. Google Cloud Translation API.
5.Google Cloud Vision API.
6. Google Cloud Speech-to-Text API.
7. Google Cloud Text-to-Speech API.
8. Google Video Intelligence API.
9. Google Colab for ML.
10. Google Drive API.
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11. Google Cloud Firestore.
12. Google Firebase.

13. Google Vertex Al

14. Google Cloud CDN.

15. Google Maps JavaScript API.
16.Gmail API.

17.Google Cloud Places API.
18.Google Big Query
19.Google Cloud SQL

20. Azure Custom Vision

21. Automated ML in Azure.
22.Azure Databricks.
23.Azure Synapse Analytics
24. AWS Transcribe.

25. AWS Step functions.

26. AWS Translate.

27. AWS Textract.

28. AWS Rekognition.

29. AWS IoT Core.

30.AWS S3

31.AWS CodeGuru

32.AWS Lex

33.Serverless API with AWS
34.AWS Comprehend
35.Amazon DynamoDB

36. Alibaba Cloud.

37. Heroku Cloud Service.
38. Dialogflow APL

39. MongoDB Atlas.
40.Docker Cloud.

®opma 3BiTYy: mpesenranis Ha 15-20 ciaiiiB, TOMOBIAb Ta MpaKTUYHE 3acTocyBaHHA. [HopMario
3ammcyemo Ha Google /luck Bamoi rpynu B mepcoHaIbHy Marky.

IIpakTHYHHUI MOAVJIDL

Bumoau 0o nabopamopnux pobim:

3aBnanns

OOupaeTbes 3 Kiacy 3aad, Mo MOTpedye mapalensHoi Ta posnoaiieHoi oopooku. CtyneHT obupae
MpeMETHY 00JIacTh HA BIACHHUHA CMAaK 1 Y3TO/KY€E 3 BUKIIATAYEeM.

Jani

1) Bci naHi MOBMHHI BBOAMTHCH 3 TOMEPEIHBO 3reHEPOBAHOTO (haiiimy, HEOOXiJHO MaTH JCKiIbKa
HaOopiB HaHuX((ailiB) I TECTyBaHHS.

Peauizanisa ta TecryBanHus

Jns peamizamii mocrtaBieHoi 3amadi oOMpaeThes 3aBIaHHA, SKE CIOYAaTKy Tpeba peamizyBaTH
«TIOCITIZIOBHOY 3a JIONIOMOTOI0 OJIHOI 3 MOB IporpamyBaHHsi Python a6o Java,, a motim 3a 70noMororo
BignosinHoi cuctemu [TAPKC Ha BipTyansHux MammHax (BopkepiB) y Cloud.

3Bit

Po3apykoByBatu He moTpiOHO iHpoOpMartito 3anmucyemo Ha Google J[uck Bamioi rpynu B mepcoHanbHy
narnKy.

B 3BiTi MatoTh OyTH HACTYITHI PO3/iIH:
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Onuc 3a80ans — aNrOPUTM, 110 peali3ye MOCTaBICHY 3aaaqy.

Hocunanus na peanizayiro(koo) — penosutopiii https:/github.com/ abo iHmMMIA 3 BiIKPUTUM
JOCTYTIOM.

Bumoeu 0o kopucmysaua — onmc 3aco0iB 3aMycKy Ta pe3y/IbTaTH TECTYBaHHS MPOTPaMH: 3aHOCUMO Y
BiJIMIOBITHY TaOJIMIIFO.

Y Bucrnosxax moTpiOHO MOPIBHATH Pi3HIi miaxoau 1o peanizanii Bamoi 3agadi B JlabopaTopHiii poOoTi.
PoGora 3maeThcst B poOOYOMY CTaHi, BCi CKJIaJOBI MarOTh HOPMAJbHO TPAIIOBATH; OKPIM IBOTO,
BUKJama4 OyJe TpONMOHYBATH TIPOBECTH TECTYBAaHHS Ta TMEPEBIPSITH PO3YMIHHS ACIIEKTIiB
peai3amnii(Ioa0 TEXHOIOTI1, iIKa BAKOPUCTOBYETHCS ) Ta AITOPUTMY MOCTABICHOTO 3aBIaHHS.

7.3. llIkana BignoBigHocTi

3apaxoBano / Passed 60-100
He 3apaxoBano / Fail 0-59
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8. CTpyKTypa HaBYAJBbHOI JUCUUILTIHUA. TeMaTHYHHMH IVIAH JEeKIiN i

JIA0OPATOPHHUX 3aAHATH

Ne Ha3ssa nexmii KinexicTe rogun
JIeK- Jlexrii CamocT. pobota
il

YacTuna 1. Teopist xMapHuX 004HCJ/ICHD
1 | TEMA 1. Berynna wactuna. [losiBa Ta po3BUTOK 2 2
XMapHUX TexHouorii. [lepeBaru Ta HeOMIKH.
2 | TEMA 2. ApxiTekTypu XMapHux cucteM. OCHOBHI 2 2
MOJIeN1 HaJJaHHsI TIOCIYT y XMapi.
3 | TEMA 3. OcHOBHIi THIH BipTyasi3arii. 2 2
KonTtponbHa po6orta 1 1
Yactuna II. XmapHhi Texnoaorii
4 | TEMA 4. Ormsan cydacHuX xMapHux miatgopm: Google 2 4
Cloud Platform, Amazon Web Service, Microsoft Azure.
OCHOBHI KOMIIOHEHTH Ta 3aCO0U.
TEMA 5. Orsii XMapHHUX 3aCTOCYHKIB. 8
TEMA 6. Posropranns Ta MacmrabyBaHHsI BeO-
3aCTOCYHKIB Y XMapHUX TUIaTPOpMax.
TEMA 7. XMapHi CXOBHIIA JAHUX. 2
TEMA 8. besneka naHuX Npu BUKOPUCTAHHI XMapHHUX 6
CEPBICIB.
Konrponpaa podota 2 1
Yactuna III. ITIAPKC-TexHoJiorisi nporpaMmyBaHHs 1JIs1 XMAPHHUX 004YMCIIeHb
9 | TEMA 9. 3acrocyBanusi  [TAPKC-texnomnorii 2 4
NpOrpaMyBaHHS JJIsl XMApHUX OOYNCIICHb.
10- | TEMA 10. Posnonin  pecypciB  Ta anroputmu 4 12
11 | nucneruepuzariii. Po6ora 3 cuctemoro ITAPKC-Python y
Cloud.
12 | TEMA 11. Ornsg 3aco6iB ans obunciens y Cloud Ha 2 4
GPU.
13 | TEMA 12. IlopiBHsSHHA  PI3HUX  MIXOJIB 3 2 8
BukopuctanHsiM Cloud amns posnoineHnx 004YHCIeHb.
Jlabopatopna poboTa
BCBOI'O 28 60

3azanvnuit 0ocaz 90 200un, B TOMyY YUCIII:
Jlexniii — 28 200.

Koncynprarii — 2 200.

CamocriitHa po6ota — 60 200.
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9. PexoMeH10BaHi Jxepea:

OcHosHi:

1.

10.

Hepessnuenko O.B. HamamryBanas cucremun IIAPKC pmns xmapHux oOuuciens //
Hapuanpauit nocionuk, Kuis, 2017-2020 p., 60 C. [Enexrponnuii pecypc] — Pexxum moctyiy
10 pecypcey: http://parcs.unicyb.kiev.ua/mr/

®emopoB A. I'. Windows Azure: obnaunas mnatdopma Microsoft / A. T'. denopos, . H.
MapteiHOB. [DnekTpoHHBIH pecypc]. —Pexxum moctyma: http://kak.znate.ru/docs/index-
61012.html. — Jlata moctymy: 03.10.2016. Cuctemsl mapannensHoi o0pabotku. // Tloa pe.
. Wsenca. M. ,Mup,1985,416 c.

Texnonorii mapanensHOTr0 MporpamyBaHHs - [Enextponuuii pecypc] — Pexxum moctymy 1o
pecypcy: http://parallel.ru/tech/

AnucumoB A.B., J[lepeBsnuenko A.B. Cucrema I[IAPYC-JAVA 11 napaineiabHbIX
BBIYHCIICHUN Ha KOMIBIOTEPHBIX ceTsix // KubepHeTnka W cucteMHbld aHanm3, 2005, Nel,
C.25-36.

Hepepsnuenko O.B. MopnenoBanHsi mnapajelpHHUX MporpaM 3a JOMOMOIOI0 CHCTEMHU
IMAPKC-JAVA // Haykogi 3ammckun HaYKMA, Komm'torepni mayku. 2005, T.36., C.32-38.
B. Eckel, Thinking in Java // Prentice Hall, 1999, 859 p.

bemunkuit  P.M., JlorumoB B.II. BpiOop anropurma  AucrneTYEpU3ALUM UL
MYJBTHIIPOIIECCOPHONH CHCTEMBI C OOmed muHONH // VYmhpaBisiomue CHCTEMBI U
MamwuHbL, 1991, Nel, C. 9-13.

HepeBsnuenko A.B. AJroputM ontuMu3aluu paclpeneieHus 3aJaHuil A PeleHHs
nmapajuieNIbHBIX 33/1a4 B HEOAHOPOIHOW MYJIBTHIIpOIieccopHOi cucteme // Marepuansl VI
MEXAYHApOJHOT0 Hay4HO-TIpakTudeckoro cemunapa. 2006, T.1, C.175-180.

Google Cloud Platform - [Enektponnmii pecypc] — Pexwm jgoctymy g0 pecypcy:
https://console.cloud. google.com/

Hepessauenko O.B. TIAPKC-JAVA cucrema g mapanenbHUX OOYHMCICHb Ha

KOMIT'I0TepHUX Mepekax // HaBuampnuii mociOnmk, Kuis, 2011 p., 60 C. [Enexrponnuit
pecypc] — Pexxum noctymy 1o pecypcey:
http://www.csc.knu.ua/en/library/books/derevianchenko-35.pdf

Jlooamxkosi.

1.
2.

3.

S. Akhter, J. Roberts. Multi-Core Programming. — Intel Press, 344p.

Richard Gerber, Aart J.C. Bik, Kevin B. Smith, and Xinmin Tian The Software Optimization
Cookbook, Second Edition — Intel Press, 404p.

Czarnul P. Parallel Programming for Modern High Performance Computing Systems// CRC
Press, 2018. — 304p.

Kurgalin S., Borzunov S. A Practical Approach to High-Performance Computing// Springer,
2019. - 206 p.

C.A. Hemutorun Meronnueckue marepuansl 1o Kypey "CpencTsa mporpaMMUpPOBaHUS IS
MHOTOTIPOLIECCOPHBIX BBIYMCIUTENBHBIX cucTeM'"- [Enexrponnuit pecypc] — Pexxum moctymy
10 pecypey:
http://www.phys.spb.ru/content/File/Library/studentlectures/Nemnugin/Metod Nemnyugin [
ntel.pdf

Axo A., Xonkpodt k., Yneman Jx. [TocTpoeHre U aHATN3 BEIYUCIIUTEIBHBIX aJTOPUTMOB.
M., Mup, 1979.

Kopwmen T., Jleitzepcon Y., Pusect P. Anroputmel: noctpoerne u ananus. M., MIITHMO,

2000., 960 c.
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