gu HauioHanbHUA TEXHIYHKWI YHiBEpCUTET YKpaiHU
«KUTBCbKUMA NOAITEXHIYHUA IHCTUTYT
ag imeHi ITOPA CIKOPCbKOIO»

Kadenpa inpopmatuxu
Ta NPOrPaMHOI
iHKeHepil

KoMIOHEHTH NPOrpaMHoil IHXKeHepil —

apXiTeKTypa nmporpaMHoro 3ade3ne4eHHs
Po0oua nporpama HaBuyaabHOI AucuMILIiHT (Cunadyc)

PexBi3zuTH HABYAJLHOI IMCIUILIIHA

PiBenb BuIIOL OCBiTH Hepwiuii (baxanaepcokuii)

I'any3s 3HaHbL 12 Ingpopmayitini mexrnonoaii

CneunianbHicTb 121 Inocenepisn npoepamuoco 3abe3neuenus

OcgiTHs Iporpama IHoicenepis npoepamnozo 3abe3neuerts iHHOpMayitiHux cucmem
CraTyc qUCHMILTIHU Hopmamusna

®opma HABYaHHSA Henna

Pik migroroBku, cemectp | 2 Kypc, 6ecHaAHuUL cemecmp

O0cAT TUCHHUILTIHA 4 kpeouma (120 2ooun: 36 2ooun nexyiii, 18 2o0un 1abopamoprux podim, 66
2eooun CPC)

CemecTpoBHiil KOHTPOAL/ | 3anix

KOHTPOJILHI 3aX011

Poskian 3aHATH Hpyauii cemecmp

MoBa BUKJIQJaHHS Vkpaincoka

Indopmanis npo Jlextop: acucmenm Cminaneys D.A,
KepiBHMKA Kypcy / JlaGopatopHi: acucmenm Cuinaneys @.A,
BUKJIA1a9iB acucmenm 3apiuxosuil O.A.
Po3mimeHHst Kypcy Google Classroom,

https://classroom.google.com/c/Nzc1IMTg5Mzg4dMTYy?cjc=qyzisdms

IIporpama HaBYAJIbHOI 1Y CHUILTIHI

1. Onuc HaBYAJBLHOI AUCHMILIIHY, Il MeTa, IpeAMeT BUBYEHHS Ta Pe3y/JIbTATH HABYAHHS

BuBueHHST AUCHMIUTIHU CHOPSAMOBAHO HA OBOJIOAIHHS KOMIIETEHTHOCTAMH 3
OPUIHATTS apXITEKTypHUX pIIIEHh B TPOIECT PO3POOKH MPOTPAMHOTO 3a0e3MeUeHHS.
YBara npuaiseThCsl JOKYMEHTYBAHHIO apXiTEKTYPH Ta apXiTEKTypHUM HaTepHaM.

MeTor0 qMCHUIIIHM € PO3YMIHHS CTYJEHTaMH Ipolecy MOOYJOBH apXITEKTypH Ta
pOJTi apXITEKTOpA.

IIpeaMeT HABYAIBHOI JMCUMILUIIHM — MPUWHATTS apXITEKTYpHUX PIIICHb B UK
PO3pOOKU MPOTpaMHOTo 3a0e3MeUeHHS.

BinnoBigHICTh HaBYAIBHOI JUCHUILIIHA OCBITHBO-TIpOoQeciiiHuii mporpami (paxosi
komneTeHTHOCTI DX Ta nporpamHi pe3ynbTaTtd HaBdaHHs [1PH):

1. ®K 03 3paTHICTH PO3POOIATH APXITEKTYPH, MOIYJ1 Ta KOMIOHEHTH MPOTPAMHUX

CUCTEM;



10.

11.

2.

®K 07 BonoxminHs 3HaHHAMH 0po 1H(OpPMALIWHI MOJEN AAaHUX, 3JATHICThH
CTBOPIOBAaTH IIporpaMHe 3a0e3leueHHs g 30epiraHHs, BUI0OYBaHHS Ta
OTIpaIllOBaHHS JaHHX;

@K 11 3nmartHicTh peanizoByBaTu (a3u Ta iTepallii >KUTTEBOTO IUKIY MPOrpPaMHUX
CUCTEM Ta 1H(GOPMAIITHUX TEXHOJOTIA Ha OCHOBI BIAMOBIIHUX MOJIENEH 1 MiIXO0iB
PO3pOOKH MPOTPAMHOTO 3a0€3MEUEHHS;

®K 12 3paTtHICTH 3MIMCHIOBATH TPOIEC IHTETpaIlii CHCTEMH, 3aCTOCOBYBATH
CTaHJAPTH 1 MPOIEAYPH YIPABIIHHS 3MIHAMH JJIS MATPUMKH ITUTICHOCTI, 3aTajlbHOT
(GYHKITIOHATBHOCTI 1 HAIMHOCTI MPOTPaMHOTO 3a0€3I1eUeHHSI;

®K 13 3patHicTe OOIpYHTOBAaHO OOHMpaTH Ta OCBOIOBATH IHCTPYMEHTapiil 3
PO3pOOKH Ta CYIPOBOIKEHHS IPOTPaMHOTO 3a0€3MeUeHHS;

[IPH 07 3natu 1 3acTOCOBYBAaTM Ha MpPAaKTHUIl (QyHIaMEHTaJbHI KOHUEMI],
napajurMyd 1 OCHOBHI NMPUHIMUINU (PYHKIIOHYBaHHS MOBHHUX, 1HCTPYMEHTAJIbHUX 1
OOYHMCITIOBANILHUX 3aC001B 1HKEHEPI1i MPOrPaMHOT0 3a0€3MeUEHHS;

[TPH 08 BMitu po3po0IsiTH JIFOAMHO-MAITUHHUHN 1HTEpQEHcC;

[IPH 13 3natu 1 3acTOCOBYBaTH METOAM PO3POOKH AIrOPUTMIB, KOHCTPYIOBAHHS
IPOrpaMHOro 3a0€3MEeUEHHS Ta CTPYKTYp JaHUX 1 3HAHb;

[IPH 15 MoTtuBOBaHO 00MpAaTH MOBHM MPOrPaMyBaHHS Ta TEXHOJOTIi pO3pOOKHU st
PO3B’s13aHHS 3aBJJaHb CTBOPEHHS 1 CYIIPOBOIXKEHHS IIPOrPaMHOT0 3a0e3MeUeHHS;
[IPH 17 Bwmitu 3acTOCOBYBaTH METOAM KOMIOHEHTHOI PO3POOKH MPOrpaMHOI0
3a0e3IeUYeHHS;

[IPH 18 3Haru Ta BMITHM 3acCTOCOBYBaTH 1H(OpMAIiliHI TEXHOJOrli 00pOOKH,
30epiraHHs Ta nepeaadi JaHuX.

IIpepexBi3uTH Ta NOCTPEKBI3UTH AUCHMILIIHU (Miclle B CTPYKTYPHO-JIOTi4YHill cxeMi
HABYaHHA 32 BiIOBIIHOI0 OCBITHHOK MPOrPaMoI0)

[Tpu BuBUEHHI IT1€T JUCITUTUTIHN BUKOPUCTOBYIOTHCS 3HAHHS CTY/ACHTIB 3 TUCITUTLIIH:

[1O 02 OcHoBH NporpamMmyBaHHS;

ITO 05 ba3u ganux;

[T1O 08.1 Kommonentu nporpamuoi iHxkeHepii. Yactura 1. Betynm mo mporpamuoi
1HXKEHEPIT;

[1O 08.2 Komnonentu nporpaMHoi imkenepii. Yactuna 2. MojenroBaHHs Ta aHaATI3
BHMOT JI0 TTPOTPaMHOT0 3a0€3MeUeHHSI.

3. 3micT HAaBYAJBHOI TUCHHUILTIHA
Tema 1 [ToHATTS apXiTEKTYpH, i MicIie B UK pO3POOKH MPOTPamMHOTO 3a0e3MeUCHHS
Tewma 2 JlOKyMEHTYBaHHS apXiTeKTypH
Tema 3 ApXiTeKTypHI TOUKH 30py (architecture view)




Tewma 4 SxicHi aTpuOyTH(HEQYHKIIOHATILHI BUMOTH)

Tema 5 ADpXITEKTypi TAKTHKH Ta TAaTEPHU

Tema 6 ApxitekrypHauii natepa «Monomnit. COA. MikpocepBicu»

Tema 7 ApxitekTypHuil marepH «MikpocepBich»

Tema 8 ApxiTektypHuii natepH «MikpocepBich» (TPOJIOBKEHHS)

Tema 9 Apxirextypuuii matepu «Event-driven architecture»

Tema 10 BescepBepHa apxiTekTypa

Tema 11 ApxitekTypHuil matepH «Space-based architecture”. KenryBauus
Tema 12 MacmrabyBaHHS

Tewma 13 [laTepHuU BiAMOBOCTIMKOCTI Ta HAaIIITHOCTI

Tema 14-15 | Besneka

Tema 16 Crparerii Bumycky ta posramyxeHHs (release and branching strategies)
Tema 17 Tunu 30epexeHHsT JaHUX

Tema 18 Knacrepni cucremu. CAP Teopema

4. HapuaabHi MaTepiaau Ta pecypcu

OcHoBHA

1. MaTtepianu gUCTaHLUINHOIO KypcCy.

2. |. Gorton, Essential Software Architecture. Springer Berlin Heidelberg, 2011.
url:https://www.researchgate.net/publication/220690558 Essential Software

_Architecture 2 ed

3. L. Bass, P. Clements and R. Kazman, Software Architecture in Practice, Second

Edition. Addison-Wesley Professional, 2003. url:
https://people.ece.ubc.ca/matei/EECE417/BASS/index.html.

5. Meroanka onaHyBaHHSI HABYAJbHOI IMCUMILTIHM (OCBITHHOIO KOMIIOHEHTA)

Marepianu 1y BUBYEHHS JUCHUUIUIIHU PO3MIIIEHI BUKJIAJa4eM B €JIEKTPOHHOMY
Burianl y Google Classroom, 10 SKOro HaJaHO JOCTYH TPYIIl CTYJEHTIB Ta aCUCTEHTaM,

HaBuyajgbHUH KOHTEHT

K1 BEyTh 3aHSATTS KOMIT FOTEPHOTO IPAKTUKYMY.

Jlexuii Mo AMCUMIUIIHI TPOBOAATHCA BHUKJIAJa4eM 13 BHKOPUCTAHHIM CYYacCHHX

MYJIBTUMEIIMHUX MPE3EHTAIIHUX TEXHOJIOT 1.

B ymoBax aucTaHIIHOrO HaBYaHHS yci BHAM 3aHITh, Y TOMY YHCII KOHTPOJIbHI

3axoju, mpoBoAsAThCa B Google Meet.




5.1 TemaTuka JeKuin

Tema nexuii [epenik OCHOBHHX MTUTaHb Kinbkicts
aynm.
TOINH
Tema 1 | IMonstrs apxitexktypu, | 1. Definition and purpose 2
ii miciie B MK 2. Architecture in SDLC.
po3poOku mporpamuoro | 3. Architecture in preparing sprints in Agile/Scrum.
3a0e3MeUeHHs 4. Organizing architecture-related communication.
Tema 2 | JIOKyMEHTYBaHHS 1. Documenting architecture. 2
apXiTeKTypH 2. Architecture document template. Simplest architecture
document example (with system decomposition and API
design).
Tema 3 | ApXiTeKTypHi TOUKH 1. C4 views 2. 4+1 views 2
30py (architecture view) [ 3. Module views, component-and-connector views, allocation
views
4. Notations to present software architecture.
Tema 4 | Sxichi 1. Quality attributes 2
arpubyTu(aedynkiiona | 2. Quality attribute scenarios
JIbHI BUMOTH) 3. Availability
4. Performance
5. Security
6. Modifiability etc
Tema 5 | ApXiTeKTypi TaKTHKH 1. Tactics 2
Ta MaTepHU 2. Patterns
3. Pattern “Layers”
4. Other patterns
Tema 6 | Monomit. COA. 1. Monolith architecture style 2
MikpocepBicu 2. SOA architecture style
3. Microservices architecture style
4. Why microservices
5. Decomposing to microservices
6. Challenges of microservices architecture - working with
data
Tema 7 | Mikpocepsicu 1. Data: migration scripts 2
2. Data sync between microservices
3. Data aggregation for microservices
Tema 8 | Mikpocepsicu 1. Data patterns: distributed transactions with Saga pattern 2
(IpOIOBKEHHSN) 2. Conpute patterns
3. Communication parrerns (sync REST, async REST,
messaging: 1-1, 1-N)
4. Operate: APl Gateway, Service Discovery, Externalized
configuration
Tema 9 | INogiliHo-opienToBana | 1. Event driven architecture concept 2
apxiTekTypa 2. Event-driven architecture patterns
- Event sourcing
- Streaming analytics
- CQRS
- Broker vs Mediator
Tema Besceprepna 1. What is serverless? Why serverless? Serverless vs 2
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apxiTekTypa

microservices

2. Use cases

3. Patterns

4. Considerations

5. Serverless Framework

Tema
11

[Ipocrip-opienToBana
apxiTekTypa,
KemryBanus

[

. Space-based architecture
. Caching patterns
. Caching topologies

W N

Tema
12

MacurabyBaHHS

1. Scaling cube

2. Vertical vs Horisontal scaling

3. Replication vs sharding.

4. Scaling examples (Redis, PostgreSQL, MongoDB, kafka,
microservice)

Tema
13

[TatepHu
BIIMOBOCTIMKOCTI Ta
HaIIMHOCTI

1. Definitions
2. Main principles and approaches
3. ldentifying failure scenarios
4. Patterns for resiliency
- Place for patterns implementation
- Application-level
- Communication-level
- Infrastructure-level

Tema
14-15

besneka

1. Identity management/ldentity and access management for
organization

. Identity management for developers

. Access control management

. Authorization approaches

. Security and architecture styles

. Standards

. Multiple organizations (SaaS)

. Regular users vs service accounts

. Decentralised identity management

O©Coo~NooTbkwN

Tema
16

Crparerii BUITyCcKy Ta
posramyxeHHs (release
and branching
strategies)

. Release schedule variations

. Branching patterns

. Famous branching strategies (gitflow etc)

. Selecting branching pattern for your release
.Cl/ICD

. Pipelines

. Where developer responsibility ends

. Code vs executable module

ONO O WN -

Tema
17

Tunm 36epexxeHHs
JTaHNX

(BN

. Hierarchical (1960)
. Relational (1970)
. NoSQL.:
- Key-value
- Document
- Column-oriented
- Graph
- Obiject oriented
4. Purpose-built:
- Timeseries
- In-memory
- Configuration store
- Event-sourcing
- Full-text search
- Geo-spacial

w N




- Blob storage
5. Data-lakes
6. Real-time sync & offline work
7. Datastores for modern applications

Tema KnacTepni cucremu. 1. ACID 2
18 CAP Teopema 2. BASE
3. CAP theorem
5.2 TemaTnka KOMII’IOTEPHUX IPAKTHKYMIB/1a00paTOpHUX podiT
Ne 3/m Haszpa nmaboparopHuoi pobotn Kimpkictb
aya. TOJUH

1 JlaboparopHa pobota 1. ®opmyBaHHS (YHKIIIOHATHHAX BAMOT. 3
2 Jlaboparopna poGota 2. BumineHHS apxXiTEeKTYpHO 3HAYymuX (YHKI[IOHATHHHX | 3

BuMor. @DopmyBaHHS HEQYHKIIOHAILHUX BHMOT. J[OKyMEHTallisi apXiTeKTYpHHUX

pillieHb.
3 JlaboparopHa podota 3. MikpocepBicHa apXiTeKTypa. 3
4 JlaboparopHa pobota 4. [loniliHo-opieHTOBaHA Ta Oe3cepBepHa apXiTEKTYPH. 3
5 Jlaboparophna pobota 5. MacmtaOyBaHHS. 3
6 JlaGoparopha poboTta 6. 3abe3meyeHHs BiIMOBOCTIHKOCTI Ta HaAIHHOCTI CUCTEMH.. 3

6. Camocriiina po6oTa cTyaeHTa/acnipanra

Martepianu ajis CaMOCTIMHHOTO BHUBYEHHS AUCIUIUIIHK PO3MIIICHI BHKJIaJadyeM B

enekTpoHHoMy Burial y Google Classroom, 10 sIKOro HagaHO JOCTYII FPYIIl CTYACHTIB Ta

aCHCTEHTaM, sIKl BEIyTh 3aHSATTS KOMII IOTEPHOTO MpakTukymy. Jlo camocTiitHOi poOoTu

CTyACHTA Bi)IHOCI/ITBCSI, B OCHOBHOMY, BUKOHAHHS 3aBJaHH KOMH,}OTepHOI‘O IMPaKTHKYMY,

a TaKOX OMpAIfOBaHHA JEKIIHHOTO Ta JOJAaTKOBOTO TEOPETHYHOTO MaTepiairy

HaJJAaHUMU TPE3CHTAIISIMU JISKIIH Ta JJOJAaTKOBOIO JIITEPaTypOIo.

3a

Ne 3/ Ha3spa Temu, 110 BHHOCHTBCS HA CAMOCTIHE OTIPAIFOBaHHS KinpkicTh
roagua CPC

1 BusHaveHHs apXiTEeKTYpHO 3HAUYIIUX BUMOT. 8

2 MeToau 1OKyMEHTYBaHHS BUMOT 8

3 MeToau TOKyMEHTYBaHHS apXiTeKTyPHUX PilllCHb 8

4 Pobota 3 maHuMH B MIKpOCEPBICHUX apXiTeKTypax 8




5 Junamiune macmraObyBaHHSI. 8

6 BinmMoBOCTIHKICTh MPOrpaMHOTO 3a0€3MeYeHHS 10
7 Besneka B xMapHOMY TIporpaMHOMY 3a0e3Me4YeHH1 10
8 Bubip cxoBwuia naHux 6

IoniTnka Ta KOHTPOJIb

7. IMojiTmka HaABYAJbHOI TUCHUILIIHHM (OCBITHHOT0 KOMIIOHEHTA)
dopMmu opranizailii OCBITHROTO MPOIECY, BUIU HAaBUAJHHUX 3aHSATH 1 OI[IHIOBaHHS
pe3yJbTaTiB HaBYAHHSI PErIaMeHTYIOTbCsl [loOKeHHsIM TIpO OpraHizaililo OCBITHBOTO
nporiecy B KIII im. Irops Cikopcbkoro (https://osvita.kpi.ua/node/39) ta I[osnoxeHHSIM
PO NMOTOYHUH, KaneHaapHui Ta cemecTpoBuid KOHTpodb B KIII im. Iropsa Cikopcbkoro
(https://osvita.kpi.ua/node/32).
CTtyneHT Mae BHUBYATH JUCHUIUIIHY MPOTATOM CEMECTPY, JOTPUMYHOUYHUCH

KaJICHJIapHOTO IJIaHy BHUKOHAHHS 3aBJaHb KOMII IOTEPHOTO NPAKTUKyMy, BUBUEHHS TEM
JEKUIMHOrOo Marepialy Ta BUKOHAHHS MOJYJIBHMX KOHTPOJIBHMX pOOIT. Ycl 3aBHaHHs
CTYJEHT Ma€ BUKOHYBAaTH CAMOCTIiiHO 1 B4ACHO. 3aB/IaHHS BBA)KA€THCSI BUKOHAHUM, SIKILIO
CTYJEHT 3aXHUCTUB 3aBJIaHHS KOMII IOTEPHOTO MPAKTUKYMY Y BUKJIa1a4a.

O1iHIOBaHHSI CTYNEHTIB 3MIIACHIOETHCS 3TIHO PEUTHUHTOBOI OINIHKH  PIBHS
HIATOTOBKH CTYAEHTIB 3 JUCUMIUTIHUA. [IOTOYHMI CTaH YCHIIIHOCTI CTYAEHTH MOXKYTh
0auMTH HAMPUKIHII KOXKHOTO JIEKIIMHOTO 3aHATTS B €JICKTPOHHOMY XKypHaii. PeiiTunrona
CHUCTEMa OILIHIOBAHHSA 3 KPEIUTHOTO MOJYJS ONKCaHa y HAaCTYIMHOMY poO34utl poOodoi
Iporpamu.

8. BuaM KOHTPOJIIO Ta PeliTUHIOBA CHCTeMa OLiHIOBAHHA pe3y/bTaTiB HaBuyaHHs (PCO)

[ToTouHMI KOHTPOJIb: 3aBAAHHS KOMI FOTEPHOTO MpakTukymy, MKP

Kanenmgapauii KOHTPOJIb: TPOBATUTHCS JIBIUl Ha CEMECTP SK MOHITOPUHT OTOYHOIO
CTaHy BUKOHAHHS BUMOT POOOYOi MPOrpaMu.

CemecTpoBuii KOHTPOJIb: CyMapHa oIliHKa Ha 0a3i naboparopuux ta MKP.

YMOBHU JOMYCKY IO CEMECTPOBOTO KOHTPOJIIO: CEMECTPOBUH pelTHHr Oiibiue 50
OaJtiB.

PeliTuHr cTyneHTa 3 KpeAUTHOTO MOJYJIS CKIAJaeThes 3 OaiiB, sIKI BIH OTPUMYE 3a
pe3yibTaTaMu:

1) BUKOHaHHS J1aOOpPaTOPHUX POOIT;

2) npoxokennss MKP;

3) BUKOHAHHS pO3paxyHKOBO-TrpadidHoi poOOTH.

Cucrema peiiTUHIOBUX 0aJIiB

JlabopaTopHi podoTu.


https://osvita.kpi.ua/node/39

[TpakTHUHI HABUYKU CTYICHTA OIUHIOIOTHCA 3a pe3yJbTaTaMH 3aXHUCTy BHUKOHAHUX
3aBJIaHb JJA0OPATOPHUX POOIT.
KpuTepii ormiHroBaHHS 1a00paTOPHUX POOIT

BukoHaHHs 3axucr

Po6ota Bukonana 6e3 3ayBaxkenb — 7 6aniB | PoOota 3axuiiena 6e3 3ayBakeHb — 3 OaliiB

JlocTaTHRO NMOBHE BUKOHAHS pOOOTH 3 PoboTa 3axuiiieHa, O/HaK MpHU 3aXKCTI €
JeSIKUMHU TTOXUOKamMu — 5 GaiB 3ayBaxeHHs — 2 OaiB
HenoBHicTio BUKOHaHa poboTa — 3 0anu Po6ora 3axuieHa, oJHaK Ha YaCTUHY

NWTaHb BIJICYTHI BIAMOBI1 a00 HaaH1
YaCTKOBI BIAMOBIAl — 1 Oanu

[Tpu BuUKOHaHHI POOOTH € CYTTEBI € cyTTeB1 3ayBa)K€HHS [IPU 3aXUCTI poOOTH
3ayBakeHHs — () OaiB — (0 GaniB

MinimanbHui 0an 3a KoxkHY podoty — 6 (60% Big mMakcumyMmy) abo 0 y BUMAnKy
HEHAJIE)KHOTO BUKOHAHHS.

MoayJ/ibHI KOHTPOJILHI PpO0OTH.

[Ipotsirom cemecTpy nepeadavdeHo MpoBeACHHs 4 MOIYJIBHUX KOHTPOJIBHUX POOIT 3a
TeMaMH, KOTpl Oy pO3IJISIHYTI IPU BUBYEHH1 OCBITHROTO KOMIIOHEHTY. MakcUMalbHUN
cyMapHUi 0aj 3a JaHUM KOHTPOJbHMM 3axiy — 20 Oamis:

Tect | MakcuMalibHA OIlIHKA

11 GamB

8 OaiB

4 GaiiB

8 Oamm

7 OaniB

O || B~ W IDN] PP

4 Oanun

ban BuU3HA4YaeThCAd KUIBKICTIO TMPaBWIBHUX HAJAHUX BIANOBIAECH Ha TECTOBI
IMUTAHHS.

[TincymkoBa owiHka GOpMyeTbcs 3a pe3ysbTaTaMu OIIHIOBAHHS 3HAHb T4 HaBHYOK
CTy/ICHTa B ceMecTpi 3a (HopMyIioro:
S=0,7-Z+0,3-E
ne Z — cyMma OLIIHOK 3a jlabopaTopHi Ta TecTtH, E — orrinka 3a PT'P.



Heo0xi1H0I0 yMOBOIO JAOIYCKY 10 CEMECTPOBOTO KOHTPOJIIO €:
- BukoHaHa MKP Ha mo3uTHBHY OIIIHKY;
- BHKOHAHO Ta 3apaxOBaHO UK JAOOPATOPHUX POOIT HA MO3UTHBHY OITIHKY.

CryneHTd, sKi HaNpUKIHII CEMECTpy MaloTh peUTuHr MeHme 60 OGamiB 1 €
JIOMYIIEHUMH JI0 CEMECTPOBOTO KOHTPOIIFO, a TAKOX Ti, XTO XOU€ MiJBUIIUTH OIHKY,
BUKOHYIOTh 3QJIKOBY KOHTPOJbHY poOoTy. [Ipu mpoMy 10 icHyrouux OaiiB J0AaIOThCA
Oany 3a KOHTPOJIBHY POOOTY 1 111 PEUTHHTOBA OIIHKA € OCTATOYHO. 3aBIaHHS 3aJTIKOBO1
KOHTPOJIBHOT pOOOTH CKJIAAIOTHCS 3 OJHOTO MPAKTHYHOTO 3aBAAHHS 3 PI3HUX PO3JLIIB
IUCIAIUIIHHA.

Tabnuid BIAMOBIAHOCTI PEUTHMHTOBHX OaliB OIIHKaAM 3a YHIBEPCHUTETCHKOIO

IIKaJIOHO:

Kinvkicmo b6anie Ouyinka
100-95 BigMinHO
94-85 Hyxe nodpe
84-75 Hobpe

74-65 3a10BUILHO
64-60 JlocraTHb0
Memnie 60 He3anoBuisHO
He BuKoHaHI yMOBHU JOIYCKY He nomymeno

9. JlomaTkoBa indopmanisi 3 TMCHUILTIHN (OCBITHHOTO KOMIIOHEHTA)

Po0ou4y nporpamy HaB4Ya/IbHOI AMCHUILTIHY (cui1adyc):
Cruaaneno acuctent kadeapu 11, PhD., Cminsaens @. A., acucrent 3apiukoBuii O.A.
YxBaJsieHo kadeaporo iHpopMaTHKH Ta MporpamMHoi in:kenepii (mporoxoa Ne2/1 Bixg 10.10.2025)

IloroaxeHno MeToAM4YHOIO KoMiciero pakyabTeTy (MpoTokos Ne3 Bix 17.10.2025)



