D094
bJ1okH 3K3aMeHAIMOHHbIN BONIPOCOB
baok 1 — TeoperHyeckuidi — omnpeaessieT YPoOBeHb M CHCTEMHOCThb

TEOPETUYECKUX 3HAHUM
OCHOBHBIE TEMBI:

1. Apxurtektypa mnporpamMmmHoro obtecrneuenus. Kpurepun ycnemrHon
CUCTEMBI.

2. [TpuHIMIIBI TPOEKTUPOBAHMUS.

3. ApXUTEKTypHOE MBIIIJICHHE.

4, MoHONUTHBIE, pacHpenesieHHble, KOHBEHEpHbIC, MUKpOSJAEPHbIE U

MHOTOYPEBHEBBIC ApXUTEKTYPHBIC CTHIIH.

5. Mojaenu MallMHHOTO O0yYeHUS

6. OOydeHue ¢ yuutesneMm

7. OOyuenus 6e3 yuuTenem

8. JluHelHBIC MOJIEITH

9. BeposTHOCTHBIE MOACIH

Jlureparypa:
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Biaok 2 — mpakTnyeckuii — BBIfIBJISIET CTeNEeHb C(POPMHPOBAHHOCTH
(GYHKIMOHAJIBHBIX KOMIIeTeHIINI (YMEeHUE MPUMEHATh METOAUKH, TEXHOJIOTHH
U TeXHUKH B MPEAMETHOM 00,1aCTH)

OCHOBHBIE TEMBI:

1. OO0s13aHHOCTH W BO3MOKHOCTH  apXUTEKTOpa M  apXUTEKTYphI
nporpaMMHoro obOecrieueHus. Moaylnb W KOMIIOHEHTBI, apXUTEKTYpPHBIC
XapaKTePUCTUKHU, aPXUTEKTYPHBIN CTUJIb U aPXUTEKTYPHBIN 111a0JI0H.

2. [IpeumyiiecTBa, HEOOCTATKH, TOMOJIOTHS M 00JIaCTb MPUMEHEHUs
aApXUTEKTYPHBIX CTUIICH.

3. ['uOpuaHbIE ApXUTEKTYPHI.

4, AHanu3 apXUTEKTYPHBIX PUCKOB.

S. Co3naHne M JTOKYMEHTUPOBaHUE JUarpaMM M MPEICTaBICHUE



aApPXUTEKTYPBI

6. MeToIbl KICTEpHU3aIluH TaHHBIX

7. CnocoObl IpeCTaBlICHUS 3HAHUM

8. OCHOBBI peKOMEHATEIbHBIX CUCTEM

Jluteparypa:
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Baok 3 — BbIsIBJISIET CHCTEeMHOE NMOHUMAHHE HM3Y4YaeMOd NpeAMeTHOM
o0jlacTH, CHeNUAJU3HUUMPOBAHHbIC 3HAAHMA B O00JACTH MeTOHO0JIOTHH
HCCJIeI0BaHMS (CMCTEeMHbIEe KOMITETEHIUM)

OCHOBHBIE TEMBI:

1. SOLID u Connascence B apxutektype I10.

2. XapakTepuCTUKH, MOJIYJIbBHOCTh, MACIITAOUPYEMOCTb U 3JTACTUYHOCTD
apxutekTypsl [10.
3. JloCTynmHOCTh,  HENPEPBIBHOCTH, BO3MOYKHOCTH  BOCTOHOBJIEHUS,

HAJKHOCTh, 0€301aCHOCTh apXUTeKTyphl [10.

4, Kondurypupyemocts, pacIIpsiEMOCTb, MHCTAIII0ETbHOCTD,
BO3MOXXHOCTh TMOBTOPHOTO HCIOJB30BAaHUS, JIOKAIM3alus, MEPEHOCUMOCTD,
MOJJIEP>KKA, BO3MOXKHOCTh OOHOBIIEHUS apXUTEKTypbl [10.

5.  ApXUBHPOBaHHOCTh, ayACHTU(UKAIMSA, aBTOPU3AIMS, IPaBOBas
uHdopmarus, KOH(DUICHIIUATEHOCTh, O€30MacHOCTh, TMOJJICPKKA, YA0OCTBO
WCITOJIb30BAHUS/ TOCTHKUMOCTD apXuTeKTyphI [10.

6. MukpocepBucHas apxutekrypa. OnpeneneHus CTUJs apXUTEKTYpBhI,
pa3ziesieHHs JaHHBIX U CTWIIeH KoMMyHUKanuu. OlleHKa pucka.

7. OcHOBHBIE 3a/1a4l aHCaMOJIEBOTO O0yUeHUs
8. Mertoasl aHcamOeBOr0 00YUYeHHUS

9. Heiiponnsie ceTn

10. MeTtoasl ONITUMHU3AIMH HEHPOHHBIX CETCH

11. I'eneTnyeckue anropuTMBI
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Tembl Dcce
[IpoGiemuo-TremaTrnyeckue 3cce o 'OIT D094

Ne | Dcce TakbIpbIObI Dcce TaKbIPBIOkI Dcce TaKbIphIObI
(Kazak TUTIHJIE) (opBIC TUTIHTE) (aFBUIIBIH TUTIHJE)

1 [Iporpammanbik Hazosure gyeteipe | What are the four
KamMTaMa acrekTa, onpeaenstonue | aspects that  define
apXUTEKTYPachiH aApXUTCKTYPY software architecture?
AHBIKTAUTHIH TOPT | IPOTPAMMHOTO
aCIIeKTIHI KaHan? oOecrieuenus?

2 APXUTEKTYPAITBIK Yro takoe | What is an architectural
HIeIIiM MEH o0anay | apXUTeKTypHOE solution and design

NPUHIUIT  JIeTeHIMI3 | pelieHne W mpuHIMe! | principles? What is the
He? ApxXHTeKTypalblK | mpoektupoBanus? B yem | difference between an

HIemiM MEH o0ayay | pa3sHuIa mexny | architectural — solution
TIPUHIIATTIIHIH ApPXUTCKTYPHBIM and a design principle?
A BIPMAIIbUTBIFbI pEIICHUEM U PUHITATIOM

Hene? MIPOECKTUPOBAHUSA?

3 [Tporpammaisik [lepeuncnure u mairte | List and explain the
KaMTaMa obsicHeHnue  OCHOBHBIM | basic requirements for a
ApXHUTEKTOPBIHA TpeOOBaHUSM, software architect.
KOMBUIATBIH ~ HETI3T1 | MPeAbsIBISEMbIX K
TaJaNTapabl aTaHbI3 | APXUTCKTOPY
opi oJiapra | IpOrpaMMHOIO
TycCiHiKTeMe OepiHi3. | oOecreueHus

4 HacTypai Onummre Describe the traditional

apxXWTEeKTypa  KOHE | TPAAMIIMOHHBIA TMoaAX0 | approach to architecture
OHJICYT€ KOMBIJIATHIH | K apXUTEKType u | and development. List
TaJIarnTap/bl paspaboTke. the three levels of
cunartanpi3.  bigim | [Tepeuncaute tpu | kKnowledge in  the



https://doi.org/10.1007/978-1-4842-5940-5

YIIOYPBIIIBIHIAFbI ypoBHs  3HaHmii B | knowledge triangle and
O1LTIMHIH YIII IGHTeHiH | TpeyrojbHUKE 3HaHUK u | give an example for
ararl, oJIapIbIH | mpuBeauTe npumep ais | each of them.
OPKAWCBICBIHA MBICAN | KAXKIOTO U3 HUX.

KEJITIPIHI3.

«KonnecueHmms» Yro mompazymenaetcs | What is meant by the
TEPMUHI HEHi | o] TepMuHOM | term "congestion™ and
ouraipeni XKoHe | «KOHHecHeHnus» u B | what is the difference
CTaTHKAJIBIK XKoHe | yeM pasHmma Mexnay | between  static  and
JTMHAMHUKAJIBIK CTAaTHYCCKUM u | dynamic convergence?
JKaKBIHAAYIbIH JTUHAMAYECKHM

(commkeHue) commkeHueM?

ABIPMAIIIBLTBIFbI

Hene?

ApxuTeKTypa OO®bsicHuUTE, nouemy | Explain why it is good
KOJIJIaybl THIC | XOpOIIeH npakTukoi | practice to limit the
CHIaTTamaap b SBIISICTCS  OrpaHuuecHUe | number of
CaHbIH ("-ilities") | konmuecTBa characteristics (-
IICKTEYMIH HEJIKTCH | XapaKTePUCTHK ("- | ilities") that the
KaAKCHI toaxipuoe | ilities"), koTopsIe | architecture must
€KEeHIH TYCIHJIPIHI3. | JOJDKHA TMOJJIEpKUBaTh | SUPPOIt. Give an
Mpican KenTipiHis. apXUTEKTypa. example.

ITpuBenure npumep.

busnec Tananrap MeH
ManJaianybuiap
mexKipeci  JereHiMi3
HE, apXUTEKTYypaJbIK
curaTrTamanap/ibiy
KOIIILIIT Ou3Hec
Tajanrtap MEH
nai1ajlaHybuIap
HIeXKIpECiHe
OalIaHBICTHI
OOJIaTBIHBIFBI  IIIBIH
HEeMece JKkajaraH Oa

Uro Takoe  OusHec-
TpeboBaHUS u
MOJIb30BATEIHCKUE
WCTOpUM, TpaBla WIH
JIOKb YTO: OOJILIIMHCTBO
XapaKTEPUCTUK
apXUTEKTYPBI 3aBUCST OT
OusHec-TpeOOBaHUN U
MIOJTB30BATEITBCKUAX
VCTOpPHUM.

What are  business
requirements and user
stories, true or false
what: Most
architectural
characteristics depend
on business
requirements and user
stories.

E€KEeHIITNH

TYCIHJIIPiHI3

Erep mynaeni tapan | Eciu 3amnTepecoBannas | If a stakeholder claims
HapbIKKa KETETIH | cTopoHa 3asBisieT, uto | that time to market (i.e.,

YakbITThl (SIFHU KaHa
MYMKIHIIKTED  MEH
KaTeynep/il Te3 apaja
Ty3€Ty) Ou3HecC YIIiH
€H MaHBI3Jbl Macee
JIEIl MAJIIMJIECE, OHIIA

BpEMs BBIXOJ1a Ha PIHOK
(T.e. MOJTyYEHHE HOBBIX
byHKIUH u
UCIIpaBJIeHUN  OIMOOK
KaKk MOXHO ObICTpee)
SBJISICTCSI HauboJee

getting new features
and bug fixes as quickly
as possible) is the most
Important issue for the
business, what
architectural




KaH1au BayKHOW mpoOaemoii mys | characteristics need to
ApPXUTCKTYPaIbIK Ou3Heca, Kakue | be maintained?
CHUIaTTamanap;bl XapaKTEPUCTHKH
KoJIay Kepek? ApXHUTEKTYPBI

HEO0XO0IUMO

MOJJICPKUBATH?

9 [Iporpammansik B uem pazamna mexxay | What is the difference
KaMTaMaHbIH Mmacrrabupyemocteio n | between scalability and
ApXHUTEKTYPACBIHAAFBI | SIACTUYHOCTHIO B elasticity in software
MacITaOTBUIBIK TICH | QpXUTEKType architecture?
UKEMTUTIK MPOrPaMMHOTO
(271aCTHYHOCTD) obecricueHus?

ABIPMAIIIBLTBIFbI
Hene?

10 |Ci3 o3 | Ber y3naere, uro Bamra | You will learn that your
KOMITaHUSTHBI3IbIH KOMITaHHsI ~ coOmpaercs | company is going to
KJIMCHTTIK  0a3achlH | IpeTepIieTh HECKOJbKO | undergo several major
alTapIIbIKTal KPYITHBIX acquisitions to increase
apTTBIPY YIIiH | mpuoOpeTeHnid, 49toOwI | itS  customer  base
OipHemie ipi caThil | 3HAYUTENBHO yBenuuuTh | Significantly. What
aITyJIapabIH KepeK | CBOI0 KIMEHTCKYIo 0asy. | architectural
OonateiHbIH ~ Oineci3. | O kKakux apXUTEKTypHBIX | characteristics  should
On ke3me KaHJal | XxapaKTepUCTHKAX CTOMT | you worry about?
aApXUTEKTYPAIBIK 0eCrOKOUTHCS?
curarTamaiapra
KOHLI 001y Kepek?

11 | XKytieni Toyenci3 | [Ipenmnonoxum, gyTo | SUppose a  system
OpICTETIIITCH TOPT | CHCTEMa  COCTOMT  u3 | consists of a single user
KbI3METI 0ap, | oHOTO interface  with  four
OPKAMCHICBIHBIH KEKE | IMOJIh30BATEILCKOTO independently deployed
JepeKkTep Kopbl Oap | mHTEepderica ¢ YeTHIPbMSI | Services, each
Oip  malJgamaHyIIbl | HE3aBUCUMO containing its own
uHTepdelicineH pa3BepHYTHIMU separate database. Will
TYpaJbl aen | cmyxOamu, kaxnas wu3 | there be one quantum or
O0JIKalbIK. byn | koTopsix cogepxur | four quanta in this
XKyiene Oip KBaHT | COOCTBECHHYIO system? Why?

HEMece TOpT KBaHT | OTJACIBHYIO 0azy

6omna ma? Here? JaHHBIX. byer mm B aTon
CHCTEME OJIMH KBaHT HIIH
YEeThIpE KBaHTa?
[Touemy?

12 | Cizge cratuctukansik | [Ipeanonoxum, gto | Suppose you have a
AHBIKTAMAJTBIK CYIIECTBYET cHcTeMa C | System with an
JIepeKTepMEH aJIMUHHACTPATUBHOMN administrative part that

(MBICaIBI, OHIM

YacThlO, YMIPABJISIIONICH

manages static




KaTaJorbl KOHE
KoiimMa aKmaparbl)
OacKapblUIaThIH
aJIMUHHCTPATOP
Oemiri HKOHE
TaTICBIPBICTHI
OpHAJIACTBIPYIbI
OackapaTblH
KIIMEHTTIK Oeiri 6ap
Kyliie Oap aen
OOJKAMBIK. byn

JKyhene KaHIla KBaHT
0OJIybI KEpeK KoHe

Here? Erep c13
OipHele TaKTiH1
€JIECTETCEHI3, OHJa
aJIMUHUCTPATOPIBIH
KBaHTTBIK
KOMBUIBIMIAPbl ~ MCH
KIINCHTKE
OarbpITTAIIFaH
KBaHTTBIK
ecenTeyJsepi
JEPEKTEeP KOPBIH
OpTaK naiiianasa
anaael Ma? Erep us
Oorca, TEepEKTEp

KOPBbI KaHJ1all KBaHTTA

CTaTHYECKUMU
CIIPaBOYHBIMHU JTAHHBIMU
(HampuMep, KaTajJoroM
MPOJYKTOB U CKJIQJICKOM
nHpopmaruei), U
KJIMEHTCKOMN Y4acThlo,
YIIPaBJISIOUIEN
pa3MelICHUEM 3aKa3oB.
CKoIIbKO KBAHTOB
JIOJDKHO OBITh B JTOM
cuctemMe HW  mnouemy?
Ecnu BB mpencrasiisieTe
cebe HECKOJIbKO TaKTOB,
MOTYT JIH KBAaHTOBBIC
YCTaHOBKH
aJMUHHUCTpATOpa u
KBAHTOBBIC BBIUHMCIICHUS,
OpPUCHTUPOBAHHBIE  Ha
KJIIMCHTOB,  COBMECTHO
HCII0JIb30BaTh 0azy
nanHbiX? Eciam ga, To B
KakOM KBaHTE JOJDKHA
HAXOJIUTHCS Oasa
JTAHHBIX ?

reference data (for
example, product
catalog and warehouse

information) and a
customer part that
manages order

placement. How many
guanta should there be
in this system and why?
If you imagine multiple
ticks, can quantum
administrator  setups
and  customer-facing
guantum  computing
share a database? If so,
in what quantum should
the database be located?

13

OpHaJacybl THIC?

bi3 «KOMIIOHCHT)
TEPMUHIH
KOCBIMIIIAHBIH
KYPBLIbIC 0JIOTBI
peTiH/I€ aHBIKTAUTHIH
0ocak OHJIa,
KOCBIMIIIA HE 1CTEHI.

Kommonenr onmerrte
KJIaccTap Hemece
Oacrankel  (aitnmap
TOOBIHAH Typajbl.
KoMnonenTrep

olCTTE  KOCHIMIIIAJA
HEMece KBbI3METTE

KaJtail kepiHesi?

MBI onipeniesnisieMm TEpMUH

«KOMIIOHCHT) KaK
CTPOUTENBHBIN 070K
MPUJIIOKEHUSI — TO, YTO
MIPUIIOKECHUE JIenaeT.
Kommonent OOBIYHO
COCTOMT W3  TPYIIbI

KJIaCCOB HJIM HCXOJHBIX

dbaiinos. Kak
KOMIIOHEHTHI ~ OOBIYHO
TIPOSIBIISTFOTCS B
MIPUIIOKCHUHT WA
ciryx6e?

We define the term
"component” as the
building block of an
application—what an
application does. A
component  typically
consists of a group of
classes or source files.
How do components
typically manifest
themselves in  an
application or service?




14 | TexHUKAJIBIK B uem pasuuna mexay | What is the difference
CEeKIUSAIaHY MEH | TEXHUYECKUM between technical
TIOMEH/IIK CCKIIMOHMpOBaHWEeM | | partitioning and domain
CCeKIUSIaHY CCKIIHOHUPOBAHHEM partitioning? Give an
apachIHIa KaHjau | nomeHa? ITpusenute | example for each of
afpIpMaIIbUIBGIK  Oap? | mpumep i kakaoro u3 | them. What is the
OmnapasiH HUX. B gyem | benefit of  domain
OpKaNCBhICBIHA MBICAN | MPEUMYIIIECTBO partitioning?
KenTipiHi3. JIOMEHHIH | CeKIIMOHUPOBAHUS
CEKIMSIaHYbIHBIH noMeHa?
apTHIKIIBLIBIFBI HeJe?

15 | Taparburran [lepeuncaure  Bocems | List eight
ecenreyiep 30Ty ICHUN misconceptions of
TEXHHUKACBHIHBIH CETi3 | pacrpeIeIeHHBIX distributed computing.
’KaHCAaK TYCIHIKTepiH | Beruuciaennit. Hazosute | What are three
ataHpi3. MoHoauTTi | Tpu  mpobinemsr, ¢ | challenges that
apXUTEKTypayiapaa KOTOPBIMU distributed architectures
KOK, 0ipak | CTaJIKMBAIOTCS face that monolithic
TapaThUIFaH pacripeieiCHHbIC architectures do not
apXHTEeKTypanapaa ApXUTEKTYPHI, Ho | have?

KE3[IECETIH YII ChIH- | KOTOPBIX HET y
MICEJICH1 MOHOJIUTHBIX
CHITaTTaHbI3? apXUTEKTYP

16 | Ambik xoHe »kaObIK | B uyem pasmmia mexay | What is the difference
KabaTTapapIH OTKPBITBIM M 3aKpbIThiM | between  open  and
A BIPMAIIbUTBIFbI CII0sIMU? Omnwumure | closed layers? Describe
Hene? V3omsmusiHBIH | MHOTOYPOBHEBYIO the multi-level concept
KOIICHI SIITIK KOHIIenuio u3osiuu u | of insulation and the
KOHIICTIITUSICHIH PEeUMYIIEeCTBA atoit | benefits of this concept
CHITaTTaHbI3 JKOHE | KOHIIETIIMH
OHBIH
apTHIKIIBIIBIKTAPBIH
aTaHpbI3.

17 |Cizgi  xemmenreii | KakoBel Hekoropweie u3 | What are some of the
aApPXUTCKTYPaHbI OCHOBHBIX main characteristics of
KOJIJIaHyFa XapaKTECPHUCTHK architecture that
UTEPMEJICHUTIH, apXUTEKTYpbl, KOTOpHIE | ENCOUrage you to use a
ApXUTCKTYPaHBIH HOOYXIar0T Bac | layered architecture?
Kenoip HETI3T1 | HCTIOJIb30BaTh
CHUIaTTamMaiaphbl MHOT'OYPOBHEBYIO
KaHJlail, TYCIHIKTEME | apXUTEKTypy?
0epiHiz?

18 | Mukposiapo Kak no-apyromy | What is another name
apXUTEKTypa HA3bIBACTCS ctuib | for  the  microkernel




CTHJIIHIH TaFbl Oip | MUKPOSICPHOM architecture style? Give
aTaybl KaHJai? | apXUTeKTypbl? two  examples  of
Muxkposiipo [TpuBenute nBa mpumepa | microkernel
apXUTEKTypa CTHIIL  MHKpPOsICpHOIi | architecture styles.
CTUJIBJEPIHIH €Kl | apXUTEKTYPHI.

MBICAJIBIH KETIPIHI3.

19 | Ke3merrepre CKOJBKO ciyx6 | How  many  services
HETI3JIeNTeH, SACTTETI | CYIIeCTBYeT B TUIMYHOMU | exist in  a  typical
CEPBHCTIK apXUTEKTYpE, service-based
apXHUTEKTypaaa OCHOBAHHOM Ha | architecture? Do | need
KaHIIa Kei3MeT Oap? | ciry:xk0ax? Hyxno i | to break up the database
CepBucke- pa3buBath 0a3y maHHBIX | IN @ Service-oriented
OaFpITTaIFaH Ha 4YacTd B cepBuc- | architecture? Under
apXHUTEKTypaaa OPHEHTUPOBAHHOMN what circumstances
JIEpeKTep KOPBIH | apXHTEKType? ITpu | might it be necessary to
OemikTepre Oeiny | kakux oOcTosTenbcTBaX | partition the database?
kepek me? Jlepekrep | MOXKeT MOTpeOOBaTHCS
KOPBIH OKJIIKTEpre | pa3oneHue 0a3bl
ooy KaHgau | JaHHbIX?

JKaFJaiiapaa  Kaxer
00J1ybl MYMKIH?

20 | bpokepiik xoHe | KakoBbl ocHoBueie | What are the main
TENNAIIBIK pa3ianuus mexy | differences between
TOTIOJIOTHSIIAP tomoyiorusimMu 6pokepa u | broker and intermediary
apachIHJIaFbl  HETI3r1 | MOCpeTHIKa? Jlns | topologies? Should you
alBIPMAIIIbUTBIKTAp Jyd4Iiero  ympasieHus | USe an intermediary or
KaHai? Kywmpic | pabounm nporieccom | broker  topology for
IPOILIECIH  JKaKCBIPAK | CIEAYeT MCIIOJIb30BaTh | better workflow
Oackapy YIIIH JeNIall | TOMOJIOTHIO TTocpeaHuKa | management?

HEMece Opokep | unu o6pokepa?
TOIOJIOTUSACHIHBIH

KAMCBICBIH MMAlIAJIaHy

Kepek?

21 | Mognenpni mamanad | O0ObsicHATE Explain model
TBIC opHartybl | nepeodyuenue moaenu | overfitting
TYCIHJIIPiHI3

22 | bipbarbiTTel  koHe | OnHonanpasinendsie  u | Multilayer Neural
KOIKa0aTThI MHOT'OCJIONHBIE Networks
HEHPOHIBIK KEJJIep | HEMPOHHBIC CETU

23 | HeiipoHpbIK [MpeumymecTa u Advantages and
Keniaepai HEJIOCTATKH disadvantages of using
WHTEIJICKTYaJ bl UCTIONTb30BaHUS neural networks in
Kyienepe HEHPOHHBIX CeTel B intelligent systems
KOJIJTAHYIbIH UHTEJUICKTYJIbHBIX

CHUCTCMaAx




apTHIKIIBUTBIKTAPHI
MEH KEeMIIIIKTEPI

24 | binmiMai yChIHY [TpoGiembl Problems of knowledge
Moceenepi NpeJICTaBJICHHS 3HAHUHM | representationii

25 | DKcmepTTik JlanHbIC U 3HAHUS B Data and knowledge in
Kyheneperi JKCIIEPTHBIX CUCTEMax | eXpert systems
JEPEKTEP JKOHE O11IM

26 | Machine Learning Amnanus oonpmmx | Big Data Analysis
KOMET1MEH YJIKeH nanabix (Big Data) c | using Machine
JepEKTEPI TaIay NIOMOIIIBI0  MaluMHHOrO | Learning

o0y4eHus
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