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1. O01mue moJI0:KeHus
1.1. lean AUCHUIIHHBI

1. Paciumputh Kpyro3op TEXHMYECKUX 3HAHUM CTYJEHTOB O pa3iau4HbIX Buaax 110, metonax ux
MIPOEKTHUPOBAHMUS, pa3pabOTKH U SKCILTyaTalUH.

2. Hay4yuThb CTYJIEHTOB MOJIb30BATHCSA PA3IUYHBIMU METOJAaMU MPOCKTUPOBAHUS U pa3pabOTKU
pa3HBIX BUJOB IIPOrPaMMHOT0O 00eCIIeUeHusI.

3. I[103HaKOMHTH CTYJEHTOB C TEXHOJIOTHUSIMU MPOEKTUPOBAHUS, pPa3pabOTKU U IKCIUTyaTallUU.
JlaTh IpPaKTUYECKHUE HABBIKU UX HUCIIOIb30BaHHUS.

1.2. 3agauy AUCHUILIUHBI

1. [T03HaKOMUTH CTYJEHTOB C Pa3JWYHBIMH HAMpPABJICHUSIMHU CYIIECTBYIOIIHMMHU B OTPACIHU
porpaMMHOro obecrnedyeHus (pa3paboTKa HACTOIBHBIX MPUIIOKEHUH, BEO-MPHIIOKEHUH, MOOMIIHHBIX
MPUIIOKEHHUH, MCIOJIb30BAaHUE CTEKOB TEXHOJOTHH sl pa3pabOTKU MPHUIOKEHHH, TEXHOJIOTHH
pa3paboTKK MPWIOKEHUI HA OCHOBE MHKPOCEPBHCHOI apXUTEKTYPHI).

2. V3y4uTh M NaTh HABBIKH WCIOJIB30BAHUS TEXHOJOTUH, IPUMEHIEMBIX Ha BCEM MPOTSKECHUU
KU3HEHHOTO IMKJIa TPOTPaMMHOT0O o0ecredeHus (METOIbI OIEHKH MPOEKTa, O00IIee MPeICTaBICHUE O
KU3HECHHOM IHKJIE MPOTPAMMHOTO OOECIeUYeHHUs, 0 MpoIeccax XU3HEHHOTO IHMKJIA MPOrpPaMMHOTO
oOecrieueHus, HHCTPYMEHTHI Pa3pa0d0TKH, MPUMEHsIEMbIE Ha PAa3JIMYHBIX dTarax Xu3HeHHoTo 1ukia [10,
METOIbl 1 MHCTPYMEHTHI aBTOMATH3AIMU TPOIIECCOB KU3HEHHOTO IHKJIA POTPaMMHOT0 00ECTICYCHN ).

3. 3yunTh W AaTh HaBBIKH HUCIOJB30BAHUS METOJOJOTHH pa3pabOTKH MPOTPaMMHOTO
obecrieueHus (MPaKTUKU THOKUX METOOJIOTHHA).

2. MecTto aucuuniannsl B crpykrype OIIOIT

bnok nucuunnun: b1. ucuumiunast (Moayn).

Nunexc qucuumiunsl: 51.B.07.

PeanusyeTcs ¢ mpUMEHEHHEM SJIEKTPOHHOTO OOy4YeHUs, JUCTAHIIMOHHBIX 00pa30BATEIbHBIX
TEXHOJIOTH.

3. Hepeqeﬂb IJIAHUPYEMBIX PE3YyJbTAaTOB Oﬁy‘lel-[]/lﬂ mo JTMCUMIIJIMHE, COOTHECCCHHBIX C
HHAUKATOPpaAaMH J0CTUKCHUSA KOMIIeTeHIInii

[Iponecc u3ydeHus: TUCIUTUTMHBI HANpaBjieH Ha GOPMHUPOBAHUE CIEAYIONIUX KOMIICTCHIIUHA B
cootBetcTBUU ¢ ®I'OC BO 1 ocHOBHOI 00pa3oBaTeabHOM mporpaMmoi (Tadsmma 3.1):
Ta6mmma 3.1 — KoMnereHInu 1 HHAUKATOPBI UX JOCTHIKEHUS
WNHauKaToOpsl OCTUKEHUS [Tnanupyembie pe3yabTaThl O0y4eHUS 110
KOMIICTEHIIMH JUCLUIUIMHE

Komnerenius

YHuBepcaibHble KOMIIETEHIIUH
Oob0menpodeccuoHanbHbIe KOMIIETEHIIUN

IIpodeccuonanbHbIe KOMIIETEHIIUH

[TKP-4. ['0oTOBHOCTH K [TKP-4.1. 3HaeT coBpeMeHHbIE | 3HAET COBPEMEHHBIE HHCTPYMEHTAJIbHBIE

CPEICTB UCCIICAOBAHUS
00BEKTOB
npodecCuoHAIbHON
JeSITeTTbHOCTH

UCIIOJIb30BaHUIO MHCTPYMEHTAJIbHBIE CPE/ICTBA |CPEACTBA IPOrPAMMHOIO 00eCIeueHHs..
METOZ0B U IPOrPaMMHOI0 00eCIIeUeHHMSL.
HHCTPYMCHTAJILHBIX ITKP-4.2. Ymeer YMeer aHaIU3UpOBaTh U BBIOMPATh

AHAJIM3UPOBATH U BBIGI/IpaTB
HHCTPYMCHTAJILHBIC CPEACTBA
nporpaMmMHOTO obecrieueHus.

WHCTPYMEHTAIIbHBIE CPEICTBA MPOTPAMMHOTO
obecnieueHus.

ITIKP-4.3. Binageer HaBbIKaMU
HCIIOJIb30BaHUS METOJIOB U
WHCTPYMEHTAJIbHBIX CPEJICTB
MCCIIE0BaHUS IPOrPAMMHOTO
oOecreucHuS.

BJIaI[eeT HaBbIKaMHU HCIIOJIb30BaHUSA METOJ0B
U MHCTPYMCHTAJIBHBIX CPCACTB UCCIICAOBAHUA
MPOrPaMMHOTO O0ECTICUCHUSI.
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IIKP-10. Bnageuune IIKP-10.1. 3uaer 3HAET COBPEMEHHBIE METOJOJIOTUU U

HaBBIKaMHU COBPEMEHHBIC TEXHOJIOTUU napajaurMbl, IpUMEHsIEMbIE TIPU pa3paboTKe
MCIIOJIb30BaHUs paspabotku I1O IIPOrPaMMHOT0 OOecTeueHus
Pa3IMYHbIX TEXHOJIOTUH |(CTPYKTYypHOE, 0OBEKTHO-
pa3paboTKu OPUEHTHPOBAHHOE).
HPOrpamMMHOI0 ITIKP-10.2. Ymeer yMeeT UCIOJIb30BaTh MPOQPUITHHBIN
obecreueHus HCIIOJb30BaTh COBPEMEHHbBIE |MHCTPYMEHTapUM, IPUMEHSIEMbIN B
TexHosioruu pazpabotku [10. |mponeccax pa3paboTKH MPOrpaMMHOTO
obecrieyeHust
ITIKP-10.3. IMeeT HaBBIKH MMEET HaBBIKH PabOThI C METOJAaMH OIIEHKU U

HCII0JIb30BAaHUS COBPEMEHHBIX |3KcHepTHu3bl [ T-pOeKTOB, HABBIKU
TexHojoruit pazpabotku [10. |mpoekTHpoBaHUS U CO3IaHUS TPOTPAMMHOTO
obecreyeHnst, HABBIKM KOMaHIHOMN
pa3paboTKu IPOrpaMMHOTO 0OecTeueHus,
HABBIKU TPOEKTUPOBAHUS TPOrPAMMHOTO
obecreyeHnst, HaBbIKU MPOSKTUPOBAHUS U
CO3/aHMSI MOJIb30BATENLCKUX HHTEpGEeu /coB,
BJIa/Ie€T HABBIKAMU Pa0OTHI C
uHTEP(EHCHBIMU TEXHOJIOTUSIMU Pa3pabOTKH
MIPOrPaMMHOTO O0ecTieueHus, HaBbIKaMH
paboThI C CEpBEPHBIMU TEXHOIOTHSIMU
pa3paboTKu MPOrpaMMHOTO 0OecTIeUeHUs

4. O0beM IMCUMIIMHBI B 3249€THBIX eJHHULIAX C YKA3aHHEM KOJIHYeCTBA AKA/leMH4YeCKHX 4aCOB,
BbIICJICHHBIX HA KOHTAKTHYIO pa0d0oTy 00y4aromuxcst ¢ nNpenoaaBarejieM
H Ha CAMOCTOSITEJIbHYIO padoTy 00y4aromuxcst

OO61mmast TpyA0€MKOCTh JUCIUTUINHBI COCTABISAET 4 3a4eTHBIX eUHUIL, 144 akageMHUeCKUX 9acoB.

Pacnpenenenue Tpya0eMKOCTH TUCHUILIAHEI 110 BUAAM Y4EOHOU JEATEIbHOCTH MPEICTABICHO B
tabmure 4.1.

Ta6ymna 4.1 — Tpy10eMKOCTh AUCIUILUIMHBI 110 BUJAM YU4SOHOM JIeITeIbHOCTH

o Bcero Cemectpsl
Bunbl yueOHOIl esTenbHOCTH
4acoB |3 cemectp|4 cemecTp

KonTakTHas aynuTopHasi padoTa 00y4yaromuxcs ¢ 22 8 14
npenojasareJieM, Bcero
JIeKk1IMOHHBIE 3aHATUSA 8 4
JlabopatopHbie 3aHATHS 12 4 8
KoHTposnbHbIe paboThI 2 2
CamocrosiTesibHasi padoTa 00y4aOUIUXCS, B T.4. KOHTAKTHASA 113 64 49
BHEayIUTOPHas padoTa 00y4yarommxcs ¢ NpenoaasarejieM, BCero
[ToaroroBka K TECTUPOBAHUIO 71 48 23
[ToaroroBka k 1abopaTopHOii paboTe, HAITMCAHUE OTYETA 32 16 16
[ToaroToBka Kk KOHTPOJIBHOM paboTe 10 10
ITonroToBKa U cAava YK3aMeHA 9 9

Oo0wmas Tpya10eMKOCTH (B Yacax) 144 72 72

O0mas TpyroeMKocCTh (B 3.€.) 4 2 2

5. CTpykTypa M coaep:KaHue TUCHHUILIMHBI
5.1. Pa3nennl (TeMbl) JUCHUNJIMHBI U BUAbI Y4eOHOI 1eATeJIbHOCTH

CTpyKTypa IMCUUILUIMHBI TIO pa3jaeiaM (TeMaMm) U BHaaM y4eOHOU NesTeNbHOCTH IMPUBEICHA B
tabnuue 5.1.
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Tabmuma 5.1 — Pa3nensl (TeMbl) TUCIUILIAHBI M BUABI YI€OHON ACSATEIHHOCTH

Hazpanus pa3nenos (tem) Jlex. | JIa6. | Cam. | Bcero uacoB dopmupyemblie
JUCTTUTUTAHBI 3aH., 4| pabd. | pal.,u |(0e3 sK3ameHa) KOMTICTCHITHH
3 cemecTp
1 MeToibl ¥ IPOILIECCHI Pa3pabOTKU 4 4 64 72 [TKP-10, IIKP-4
MPOrPaMMHOTO OOecTieueHust
Hroro 3a cemectp| 4 4 64 72
4 cemecTp
2 TexHonoruu B mpoueccax 4 8 49 63 [TKP-10, IIKP-4
pa3paboTKu MPOrPaMMHOTO
obecrieyeHus
Hroro 3a cemectp| 4 8 49 61
Utoro| 8 12 113 133

5.2. Conep:xanue pa3aesioB (TeM) IMCHUNINHBI

Coneprkanue pa3iesioB (TeM) IUCHUILIMHEI (B T.4. IO JICKIIUSIM) PUBEICHO B Ta0iwHIe 5.2.
Ta6mmma 5.2 — CoaeprkaHue pa3eaoB (TeM) TUCHUTIINHBI (B T.Y. IO JCKIIHSIM)

HaszBanus paznenos | ConepikaHue paszaesioB (TEM) AUCIUTUINHBI
(TemM) TUCIMIUIUHBI (B T.4. IO JICKITUSIM)

TpynoemMkocTb
(JIeKITMOHHBIE
3aHATHSA), 4

dopmupyemble
KOMIIETEHIINH

3 cemecTp

1 Metonbl u Merononoruu nporpaMMUpPOBaHUs
MIPOIIECCHI (popmupoBaHUE METOOIOTHIA,
pa3paboTKu MPOTHO3UPYEMbIE METOI0IOTHH, agile-
IPOTPaMMHOTO MOJIX0/1 K pa3paboTKe MPOrpaMMHOTO
obecreueHus obOecrnieueHust, THOKHUE METOI0JIOTHH,
MPOLIECCHBIN (ppeiiMBOpPK Scrum).
[Tporueccer pa3paboTku pa3pabOTKH
MIPOrPaMMHOTO o0ecTieueHust (TPOIecChl
pa3pabOTKK U MHCTPYMEHTHI B ATUX
nporieccax, 6a3oBble COCTABIISIOINE
yIpaBJICHUS POEKTaMH pa3pabOTKH,
CHUCTEMBI KOHTPOJISI BEpCUit).

4

TIKP-4, [TKP-10

Htoro 4

Hroro 3a cemectp 4

4 cemecTp
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2 TexHojoruu B
mpoiieccax
pa3paboTKu
MIPOrPaMMHOTO
obecrneueHus

TexHonoruu pa3pabOTKH C MPUMEHEHHUEM
cetu uTepHeT (0OIMIMI MPUHIIUTT
B3aMMOJICHCTBHSI PECYpCOB, BeO-cepaep,
uaeHtTuukanys pecypcon B cetu, HTTP-
nporokois, HTTPS).

Front-end pa3pabotka (6a30BbIe TEXHOJIOTHH
front-end paspabotku, DOM, BubI BEO-
npuinoxenut (MPA, SPA, PWA,
Serverless), ma0I0HBI APXUTEKTYPHI BEO-
MIPUIOKEHUH).

Back-end paspabotka (cneungpuieckne
3amaun back-end mpuI0KeHUs, TEXHOJIOTHS
ORM, TexHomaoruu B3auMoueicraus front-
end u back-end wacreli npunoxxenus,
WHCTPYMEHTApHI CO3/1aHUsI B€O-CATOB U
BEO-TIPHIIIOKEHHIA).

Creku TeXHOJIOTrHi pa3paboTKu (MOHATHE
CTeKa TEXHOJIOTHH, (HOpMUPOBAHHE CTEKA
LAMP, npumenenue 0a3 JaHHbBIX, CTEKU
MEAN/MERN/MEVN, kpatkwuii 0630p
Ipyrux c(hOPMHUPOBABIIUXCS CTEKOB
pa3paboTKn).

PazpaboTka npumoxeHuid 1711 MOOMIIBHBIX
YCTPOMCTB (apXUTEKTYypa, MOIXOAbI K
pa3paboTke (HaTUBHBIE, KPOCC-
1aTGopMeHHbBIE, THOPUTHBIC MOOUITLHBIC
npunoxenns, PWA), front-end u back-end
MIPUIIOKEHUN JTsI MOOUITBHBIX YCTPOUCTB).
[omxomp! K pa3BEPTHIBAHHUIO TPOTPAMMHOTO
obecnieuenus. [Ipumenenne CI/CD
(ToAx0/IBI K Pa3BEPTHIBAHUIO TIPOTPAMMHOTO
obecrieyeHus (TpaauIMOHHBIH,
BUPTYyaJIbHBIE MAIIUHBI, KOHTECHHEPHU3AIIHs),
opkecTpanus KonTeitnepos, Continuous
Integration, Continuous
Delivery/Continuous Deployment, CI/CD
pipeline).

4 [IKP-4, ITIKP-10

Hroro 4
Hroro 3a cemectp 4
Uroro 8

5.3. KontposbHbie padoThl

Bunibl KOHTPOJIBHBIX paObOT U YaChl HA KOHTPOJIbHBIE paOOThI MPUBEACHBI B Ta0OHIE 5.3.
Tabauma 5.3 — KoutpoapHblie paboTh

Ne .. | Buasl KOHTPOIBHBIX PaboOT TpynoemMKoCTb, 4 @opMupyeMBbIE KOMIIETEHIIUU
4 cemecTp
1 | KonTtponbHas padora 2 ITKP-4, TIKP-10
Hroro 3a cemectp 2
Hroro 2

5.4. JlaGopaTopHbIe 3aHATHUSA
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HaumenoBanue 1abopatopHbIX paboT MpHUBEACHO B TadnuIe 5.4.
Tabmuna 5.4 — HaumeHnoBaHnue 1a60paTOPHBIX padboT

HaszBanus pasnenos (tem) | HamMeHnoBanue 1abopaTopHBIX dopmupyembie
JIACTIUTIITAHBI pabot Tpynoemkocts, KOMIIETCHITUHT
3 cemecTp
1 Metoas! u porieccsl Co3znanue npocteiteit 4 [IKP-4, I[TKP-10
pa3pabotku nporpammuoro  |HTML-cTpanutisr ¢
obecrieyeHus noaktoyeHueM CSS u JS-
CKpUIITOB
Hroro 4
Uroro 3a cemectp 4
4 cemecTp
2 Texnonoruu B mpouieccax  |Kackamubie TaOauIel crunen 4 [TIKP-4, TIKP-10
pa3pabOTKH MPOrPaMMHOTO | Bpenenue B Java-script 4 ITKP-4, I[IKP-10
obecrieueHus Utoro 3
Uroro 3a cemectp 8
Hroro 12

He npeaycMoOTpeHO y‘le6HLIM IIJTaHOM

He npemycMoTpeHO Y4eOHBIM IIaHOM

5.5. lIpakTnyeckue 3aHATHS (CEMUHAPbI)

5.6. KypcoBoii npoekT / kypcoBasi pabora

5.7. CamocTosiTesibHass paboTa

Buapr camocTosTenbHOM pa6OTBI, TPYAOCMKOCTD U (bOpMI/IpyeMHe KOMIICTCHI WA ITPCACTABJICHLI B

tadiuue 5.7.

Tabnuia 5.7 — Buabl caMocTosITeNbHOM paboThl, TPYA0EMKOCTh U (popMHpyeMble KOMIETEHIIUN
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Haspanus paznenos | Buasl camoctositensHoi | Tpynoemkocts, | dDopmupyembie DOpMBbI KOHTPOIIL
(TeM) TUCIMIUTAHBI paboThI q KOMITCTCHITHT
3 cemecTp
1 Metoxas! u IToaroroBka x 48 I1IKP-4, ITKP-10 TectupoBanue
TIPOIECCHI TECTUPOBAHUIO
paspaboTku [ToaroroBka k 16 [TIKP-4, [TIKP-10 | JlaGoparopHas
[IpOrpaMMHOr0 naboparopHoii padore, pabota
obecrieueHus HaMMCaHKE OTYeTa
Hroro 64
Uroro 3a cemectp 64
4 cemecTp
2 TexHosoruu B IToaroroBka k 10 I1IKP-4, TIKP-10 Kounrtponbnas
mporeccax KOHTPOJIbHOM paboTe pabota
paspaboTku IToaroroBka x 23 I1IKP-4, ITKP-10 TectupoBanue
HPpOrpamMMHOI'0 TECTUPOBAHUIO
obecrieuenus [Toxroroska K 16 [IKP-4, IIKP-10 | JlaGoparopuas
nabopaTopHo# pabdoTe, pabota
HaIycaHue oT4yera
Hroro 49
Uroro 3a cemectp 49
6



IToaroroBka u cmaua 9 DK3aMeH
JK3aMeHa

Htoro 122

5.8. CooTrBeTcTBHE KOMIIETEHIMH, (POPMUPYEMBIX PH U3YUYEHUU TUCUMUIIIMHBI,
U BU/0B YU4eOHOM 1esiTeJIbHOCTH

CooTBeTcTBUE KOMIIETEHIIUM, (POPMUPYEMBIX MPU U3YUYECHHH TUCHHUIUIUHBI, U BUIOB yueOHOM
NEATEILHOCTH MPEICTAaBICHO B Ta0HIIE 5.8.
Tabnuna 5.8 — CooTBEeTCTBUE KOMIETSHIIHH, ((OPMUPYEMBIX IPU U3YUYEHUHU AUCLUILINHBI, U BUIOB

3aHATHI
dopmupyembie Bunsl yueOHOM AesTenbHOCTH
@®opMBI KOHTPOJIS
KOMIIETEHIINH Jlek. 3aH.|JIa0. pa6.|Cam. pal.
ITIKP-4 + + + KonTpomnsHas padora, JlabopatopHas padora,
TectupoBanue, Jk3aMeH
ITKP-10 + + + Kontponbnas pabota, JlabopaTopnas pabora,
TectupoBanue, JK3aMeH

6. PeiiTuHroBasi cucreMa /1Jisl OlEeHKH yCIIeBAeMOCTH 00y4aromuxcst
PeiituHrosas cucrema He UCTIOIb3YETCS
7. Y4eOHO-MeTOAMYECKOEe U HH(POPMALMOHHOE o0ecneyeHHue TUCHMIIINHBI
7.1. OcHOoBHasi IMTEpaTypa

1. JlaBpumesa, E. M. IIporpaMmHas MHXE€HEPUS U TEXHOJIOTHU IPOTPAMMHUPOBAHHUS CIOXKHBIX
cucteM : yueOHuk jist By3oB / E. M. JlaBpumesa. — 2-e uz ., ucnp. u gomn. — Mocksa : 31aTenscTBO
Opaiit, 2018. — 432 c¢. — (bakanaBp. Axagemuueckuii kypc). — ISBN 978-5-534-07604-2. — Texcr :
anekTpoHHbIN // OOpa3oBatensHas miaatdopma IOpaiT [caiiT]. [DnekTpoHHBIN pecypc]: — Pexum
nocrtyma: https://urait.ru/bcode/423364.

2. Jlunaes, Bnagumup BacunseBuu. IlpoextupoBanue nporpaMMHBIX CpEICTB : YueOHoe nmocodue
1uist By3oB / Bnagumup Bacunbesuu Jlunaes. - M. : Beiciias mkona, 1990. - 301[3] c. : uin. - bubauorp.:
c. 301-302. - ISBN 5-06-001570-X. (mamuuue B ounbmuotexke TYCVYP - 11 7k3.).

7.2. lonoJTHUTEIbHAS JIUTEPaTypa

1. Yeptkona, E. A. [IporpamMmmHas uHxeHepus. BusyanbHoe MOJaeIupoBaHWE MPOTPAMMHBIX
CHCTEM : yUeOHHUK JIIs cpeiHero npogeccuonanbHoro oopasosanus / E. A. UepTtkoBa. — 2-e u3., UCTIp.
u non. — Mocksa : U3parensctBo FOpaiit, 2018. — 147 ¢. — (Ilpodeccuonanbuoe oOpazoBanue). —
ISBN 978-5-534-09823-5. — TekcT : anexTpoHHblil // OOpa3oBaTenbHas miardopma FOpaiit [caiit].
[DnexTpoHHBIH pecypc]: — Pexxum goctyma: https://urait.ru/bcode/428746 .

7.3. YueOHO-MeTOANYEeCKHE MOCOOUs
7.3.1. O6s3aTesIbHbIE YUeOHO-METOAMYECKHE TOCOOUSI

1. OCHOBBI THUIEPTEKCTOBOTO MPEICTABICHHUS HHTEPHET-KOHTEHTa: MeToIuYecKue yKa3aHus 1o
BBITIOJTHCHHIO JTA0OPATOPHBIX Pa0OT M OpPTaHU3AIMU CaMOCTOATENbHOHN padoThl / O. K. AxTamos, E. B.
CemenoB - 2018. 33 c¢. [DnekTpoHHBH pecypc]: — PexuMm pgocrtymna:
https://edu.tusur.ru/publications/8608.

7.3.2. YueOHO-MeTOANYECKHE TOCOOUS IJIS JIUIY
€ OrPaAaHUYeHHBIMU BO3MOKHOCTSIMHM 3/10POBbSI 1 HHBAJIHU/I0B

Y4eOHO-MeTOINYECKUE MAaTEPHUAJIbl IJIsl CAMOCTOSITENIbHON U ayAUTOPHOI pabOThl 00yJaromuxcs
W3 YUCIIA JIUI] C OTPAaHUYEHHBIMH BO3MOXXHOCTSIMH 3/J0POBbsI M HHBAJIUIOB MPEJIOCTABIAIOTCA B opMax,
a/IalITUPOBAHHBIX K OTPAaHUYEHUSIM UX 3I0POBbS U BOCTIPHATHS HHPOPMALINH.

J1st Iuu ¢ HapylIeHUsIMU 3PeHM:

— B (popMe 2IIEKTPOHHOTO IOKYMEHTA,

— B [1€YaTHOW (hopMe YBEIUIECHHBIM HIPUPTOM.
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J st U ¢ HApyIIeHUsIMU cJIyXa:

— B (popMe PIIEKTPOHHOTO TOKYMEHTA,

— B IIeYaTHOU (opme.

J1st i1 ¢ HApYLIEeHHUsIMU OTIOPHO-IBUTaTeJIbHOT0 anmapara:
— B (popMe 2IIEKTPOHHOTO TOKYMEHTA,

— B IIeYaTHOU (opme.

7.4. CoBpeMeHHbIe TPpo(deccuoHAIbHBIE 0a3bI JAHHBIX
U UH(OPMAIIMOHHBIE CTIPABOYHbIE CHCTEMbI

1. IIpu u3yyeHUn AUCHUIUIMHBI PEKOMEHYEeTCsl 00palaThCs K COBpeMEHHBIM 0a3aM JaHHBIX,
MH(QOPMAIIMOHHO-CIIPABOYHBIM U TMOMCKOBBIM cHcTeMaM, K KoTopbiM Y TYCVYPa oTKpeIT JOCTYI:
https://lib.tusur.ru/ru/resursy/bazy-dannyh.

8. MarepuaibHO-TEXHUYECKOE U MPOrPaMMHOe o0ecneyeHue TUCIHHIINHBI
8.1. MaTepuaibHO-TeXHHMYECKOE U MMPOrpaMMHOe o0ecreuyeHue J1JIsl JIEKIIMOHHbIX 3aHATHH

Jlns mpoBeeHUs 3aHATUN JEKIIMOHHOTO THUMA, TPYIIOBBIX U HHAUBUIYaTbHBIX KOHCYIbTAIIH,
TEKYIIEro KOHTPOJISL U MPOMEXYTOUHON aTTEeCTAllMU UCIIONb3yeTCs yueOHask ayAUTOPUS C TOCTAaTOYHBIM
KOJIMYECTBOM MOCAI0OYHBIX MECT i y4eOHOI rpymibl, 000pyI0BaHHAs JOCKOW U CTaHAAPTHON y4eOHOM
Mebenbto. FiMeroTcs MynbTuMeuitHoe 000py10BaHie U y4eOHO-HArIsAHbIE TOCOOUS, 00eCTIeUUBAIOIIHE
TEMaTUYECKHUE WILTIOCTPAIIMH T10 JICKITAOHHBIM pa3jiejaM JUCITUILUIHHBI.

8.2. MarepuajibHO-TeXHHYECKOE M TPOrPaMMHoOe odecriedeHue A5 J1a00paTOpHbIX padoT

JlaGopatopust "UudopmaTuka u mporpamMmupoBaHue': ydeOHass ayIUTOPHS JUISI MPOBEICHUS
3aHATUN MPAKTUYECKOTO THIIA, Y4eOHAs ayIUTOPHS I MPOBEJACHUS 3aHATUH 1ab0paTOPHOTO THUIIA,
MOMEIIEHUE JJIsi KypCOBOT'O MPOCKTHPOBAHHS (BBIMOJHEHHUS KypPCOBBIX padoOT), MOMELIEHHE IS
MPOBEJICHUS TPYIIIOBBIX U WHIUBUAYIbHBIX KOHCyNbTauid; 634034, Tomckas o6nacth, T. ToMmck,
Bepmmnuna ynuna, 1. 74, 428 ayn.

Onucanue nMeroerocss 000pya0BaHus:

- [Ipoextop Epson EB-982W;

- [IpoekuoHHbIN YKpaH;

- MarautHo-mapkepHas 10CKa - 2 IIT.;

- Kommnexr cnenuanu3upoBaHHON yueOHON Mebeny;

- PaGouee mecTo nmpenogaBaTes.

[IporpamMmmHoe obecnieueHue:

- Google Chrome, Open Source;

- IntelliJ] Community, Apache 2.0 license;

- MS Visual Studio 2015, AZURE DEV TOOLS FOR TEACHING;

8.3. MaTepua/ibHO-TeXHUYECKOE M MPOrpaMMHOe o0ecreyeHue 1Jisi CAMOCTOSATEIbHOI padoThI

Jlnst caMocTosATeNbHOU pabOThl UCTIONB3YIOTCS YueOHbIE ayAUTOPUH (KOMIIBIOTEPHBIE KIIACCHI),
PacCITOJIOXKEHHBIE TI0 aJpecam:

- 634050, Tomckas o6nacth, T. Tomck, Jlennna npocnexkr, a. 40, 233 ayn.;

- 634045, Tomckas obnactb, T. ToMck, yi. KpacHoapmeiickas, a. 146, 209 ayn.;

- 634034, Tomckas ob6nacth, T. Tomck, Bepmmnuna ynuna, a. 47, 126 ayn.;

- 634034, Tomckas ob6nacth, T. Tomck, Bepmmanna ynuna, a. 74, 207 ayn.

Onucanne UMEIOIIErocss 000pya0BaHUS:

- yueOHasi MeOenb;

- KOMIIBIOTEPHI;

- KOMIIBIOTEPHI MOJAKIIOUECHBI K ceTu «MHTepHeT» U 00eCcneynuBaloT JOCTYI B 3JIEKTPOHHYIO
nH(popMannoHHO-00pa3oBaTenbHyto cpeny TYCYPa.

[Tepeyens mporpaMMHOTO 0OECIICUEHUS:

- Microsoft Windows;

- OpenOffice;

- Kaspersky Endpoint Security 10 mist Windows;

- 7-Zip;
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- Google Chrome.

8.4. MaTepuaJibHO-TeXHHYECKOE o0ecrevyeHHe TUCIMTILTAHBI IS JTUI] C OTPAHUYEeHHBIMH
BO3MOKHOCTSIMH 3710POBbsI 1 HHBAJIN/IOB

OcBoeHue AMCHUIUIMHBI JINIAMH ¢ OTPAaHUYCHHBIMH BO3MOKHOCTSIMHU 3/10POBbSI M MHBAIHIAMHU
OCYILIECTBIISICTCS C UCTIOJIb30BAaHUEM CPEJCTB 0OYUEHUS OOILEro U CHelHuaIbHOI0 Ha3HAYCHHUS.

[Ipu 3aHATHSAX ¢ 00YYAIOIIMMUCS C HAPYWIEHHSAMH CJYyXa MPEeIyCMOTPEHO HCIIOJIb30BAHUE
3BYKOYCHUJIMBAIOIIEH ammaparypbl, MyJIbTUMEIUUHBIX CPEACTB M JPYTUX TEXHUUYECKHX CPEICTB
npuema/nepenaun yueOHoi HH(pOpMaluu B TOCTYIHBIX (opMax, MOOUIBHOM CUCTEMBI IPENoAaBaHuUs
U1 00y4aloUUXCs C MHBAJIUAHOCTHIO, MOPTAaTUBHON MHAYKIIMOHHOW CHCTEMbI. YueOHast ayaAuTopHs, B
KOTOpO# 3aHUMAIOTCA 00ydaromuecs ¢ HapyLUIeHHEeM cllyXa, 000pyJA0BaHa KOMIIBIOTEPHON TEXHUKOMH,
ayIMOTEXHUKOHU, BUJCOTEXHUKOU, dJICKTPOHHOU TOCKOM, MYJIbTUMEIUMHON CUCTEMOM.

[Ipu 3aHATHAX ¢ OOYYAIOMIMMHUCS C HAPYIIEHUSIMH 3PeHHs MPEIyCMOTPEHO HCIOJIb30BaHHE B
JEKIMOHHBIX U YYEOHBIX ayJUTOPUSIX BO3MOXKHOCTH MPOCMOTPA YJaJEHHBIX OOBEKTOB (Hampumep,
TEKCTa Ha JOCKE WJIM cllaiij]a Ha KpaHe) MPH MOMOIIH BUACOYBEIUUYUTEIEH 111 KOM(POPTHOTO
IPOCMOTpA.

[Ipu 3aHATHAX C OOYy4YarOUIMMHUCS C HAPYUWIEHHUSIMM ONOPHO-IBUIaTeJbHOI0 ammapara
UCIIOJIB3YIOTCS aJbTEPHATUBHBIC YCTPOMCTBA BBOAA MH(MOPMALUU M APYrHe TEXHUYECKHE CPEICTBa
npuema/nepenayn yueOHoil nuHGopmaIuu B JOCTYIHBIX opMax, MOOUIBHON CHCTEMbI 00y4YeHUS IS
JIIOJeH ¢ MHBAJUIHOCTBIO.

9. OneHovnblie MaTepuaJbl U METOAUIECCKUE PEKOMCHAALIMMA 110 OPraHU3aAllMU U3YICHUSA
JAUCHHUILIIMHBI

9.1. Conep:xaHue OLIEHOYHBIX MATEPHUAJIOB 1JI TEKYLIEr0 KOHTPOJISI
U MPOMEKYTOYHOI aTTecTaluu

Jlnst oueHKu cTeneHu chOPMUPOBAHHOCTH M YPOBHSI OCBOCHHS 3aKPETUICHHBIX 32 AUCIUIIIUHOMN
KOMITETEHITNH UCIIONB3YIOTCS OIICHOYHBIE MaTepualbl, MpeCcTaBlIeHHbIe B Tabnue 9.1.
Tabmuia 9.1 — ®opMbl KOHTPOJISL U OLIEHOYHBIE MaTEPHAIIBI

Hassammi paspeinos (tem) PopwmHpyemie ®opmebl koHTpOJst | Onienounbie MaTepuansl (OM)
JUCIUTUIAHBI KOMIIETEHIINH
1 Metozbl 1 mpoLeccsl [IKP-10, [IKP-4 |JIabGopaTopHast Tembl m1abopaToOpHBIX paboT
pa3paboTKu NPOrPaMMHOTO pabota
obecrieueHns TecTtupoBanue [IpumepHBIil nepeyeHb
TECTOBLIX 3aJaHuN
2 TexHoJIOTUH B Mpolieccax [IKP-10, IIKP-4 |KonTposbHas [IpuMepHBIi TEpeUeHb
pa3pabOTKH IPOrPaMMHOTO pabora BapUaHTOB (3aaHui)
obecrieyeHus KOHTPOJIbHBIX paboT
JlaGopatopHas Tembl 1abopaToOpHBIX paboT
pabota
TecTtupoBanue [IpumepHBIil nepeyeHb
TECTOBLIX 3aJaHuN
DK3aMeH [Tepeuenp 3K3aMeHAIMOHHBIX
BOIIPOCOB

Hlkana oneHKH cHOPMUPOBAHHOCTU OTIEIBHBIX IUIAHUPYEMBIX PE3yJIbTaTOB OOy4YEHUS IO
JTUCIUILIMHE TpUBeAeHa B Tabmuie 9.2.

Tabnuua 9.2 — llkana oneHku cHOPMHUPOBAHHOCTU IIAHUPYEMBIX PE3yJIbTATOB OOyUEHHUS 1O
JTHUCIUTUINHE

dopmynupoBka TpebOBaHUH K CTeeHH C(HOPMHUPOBAHHOCTH
Ouenka bamner 32 OM TUTAHUPYEMBIX PE3yJIbTaTOB O0YUYCHHUS
3HATh | YMETh | BJIQJICTh
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2 <60% ot OTCYTCTBHE 3HAHUU OTCYTCTBHUE OTCYTCTBHE
(HEYIOBIIETBOPUTEIIBHO ) | MAKCUMATHHOMU | HITH ()parMeHTApHBIC YMEHHUH HITH HaBBIKOB HMJIN
CYMMBI 0aJUIOB 3HAHUS YaCTUYIHO (dbparMeHTapHbIE
OCBOCHHOE MIPUMCHCHHE
YMCHHE HaBBIKOB
3 ot 60% 1o o01ue, HO He B IIEJIOM YCHENTHO, B IIEJIOM
(YZIOBIIETBOPUTEIHHO) 69% ot CTPYKTYPUPOBAaHHbIE HO HE YCIIEIIHOE, HO HE
MaKCUMaJIbHOMN 3HAHUS CHCTEMAaTHYECKH | CHCTEMaTUYECKOe
CyMMBI 0aJIIOB OCYIIECTBIISIEMOE MpUMEHEHNE
yMeHHe HaBBIKOB
4 (xoporio) ot 70% no c(hOpMHUPOBAHHEIE, B 1I€JIOM B IICJIOM
89% ot HO coJiepKaliue yCHEUIHOE, HO yCHEUIHOE, HO
MaKCUMaJIbHOM OTJICTIbHBIC coJieprKaIie coJieprKaIue
CyMMBI 0ayuioB | mpoOIeMbl 3HAHUS OTJICIIbHBIC OT/ICIIbHBIC
poOeIbl yMeHue poOeIbI
MPUMEHEHHE
HaBBIKOB
5 (OTIMYHO) >90% ot c(hOpMHUPOBaHHEIE | CHOPMUPOBAHHOE YCHENTHOE U
MaKCHUMaJIbHOM | CHCTEMAaTHYCCKHE YMCHHE CHCTEMAaTHYECKOE
CYMMBI 0aJIOB 3HAHUS MIPUMCHCHHE
HAaBBIKOB

[Ikana KOMIUIEKCHOH OLIeHKH C(hOPMHUPOBAHHOCTH KOMIIETEHIINI TIpuBeieHa B Tabmuie 9.3.
Tabmuia 9.3 — Illkana KOMIJIEKCHOM OIIEHKH C(OPMUPOBAHHOCTH KOMITETEHITUI

OrneHka

®opmynupoBKa TpeOOBaHUM K CTETIEHU KOMIIETECHIINH

2
(HEyAOBIETBOPUTEIILHO)

He nmeeT He0OXOAMMBIX MPEACTABICHUI O IPOBEPSEMOM MaTepHae

170071

3HaTh Ha ypPOBHE OPMEHTHPOBAHMS, ITpeicTaBieHnt. OOyyaronuiics 3HaeT
OCHOBHBIC NPU3HAKU UM TEPMUHBI U3y4aE€MOI0 3JIEMEHTA COACPIKAHUS, UX
OTHECEHHOCTb K OIIPE/ICTICHHON HayKe, OTPACIH WiIK 00BEKTaM, y3HAeT B
TEKCTaxX, M300paKEHUAX WIM CXEMaX U 3HAET, K KAKUM HCTOYHUKAM HY>KHO
oOpamiarbes s 0oJiee eTaabHOrO €ro YCBOCHHUS.

3 3HaTh U YMETh HA PeNPOAYKTHUBHOM ypoBHe. O0yyaronuxcs 3HaeT
(YZIOBIIETBOPUTENBHO) |M3YUYEHHBIHN 3JIEMEHT CO/IEpP KaHUSI PEIPOAYKTUBHO: IPOU3BOIBHO
BOCIPOU3BOAMT CBOU 3HAHUS YCTHO, MUCbMEHHO WM B IEMOHCTPUPYEMBIX
JIEUCTBHSIX.
4 (xopo11o) 3HaTh, yMETh, BIAIECTh HA AHAJMTHYECKOM ypOBHE. 3Has Ha

PEIPOAYKTHBHOM YPOBHC, YKA3bIBATh HA OCOOEHHOCTH M B3aUMOCBS3H
HN3Y4YCHHBIX O6’beKTOB, Ha UX JOCTOMHCTBA, OIpaHUYCHUA, UCTOPUIO U
MCPCICKTHUBLI pa3BUTHUA U 0COOEHHOCTH JJIA Pa3HbIX 00BEKTOB YCBOCHUSI.

5 (OTJIMYHO)

3HaTh, yMETb, BIAJICTh HA CHCTeMHOM ypoBHe. OOyuaromuiics 3HaeT
W3YYEHHBIHN 2JIEMEHT COEP KAHUSI CUCTEMHO, IPOM3BOJIBHO U 10Ka3aTEIbHO
BOCIIPOM3BOAMT CBOY 3HAHUS YCTHO, IMCBMEHHO WM B IEMOHCTPUPYEMBIX
JNENCTBUSAX, YUUTHIBAsI U YKA3bIBasl CBSA3HM U 3aBUCUMOCTH MEKIY ITUM
AJIEMEHTOM U JPYTMMHU JIEMEHTAMU COJAEPKaHUS AUCLHUILIMHBI, €T0
3HaYUMOCTb B COJIEP>KAHUU JUCLUILINHBL.

9.1.1. IlpuMepHBIii IepeYeHb TeCTOBBIX 32/1aHUI

1. B pa3paboTke mporpaMMHOTO OOeCIeYeHUs OJHHUM M3 KIHOYEBBHIX MOMEHTOB SIBISCTCS
JOCTUXKEHUE OOLIero BHJCHHS 3aj1ay MPOEKTa, YTO YNPOIIaeT pa3paboTKy W MO3BOJSET
n30exaTh peanusanuu (yHKIHOHATA, KOTOPBIA HE yCTpaWBaeT 3aKa3uuka/mosib3oBates. [Ipu
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pELIeHUH 3TOM 3a7a4yu MOTYT IPUMEHSATHCS Pa3IMYHble MHCTPYMEHTHI AJISI BU3YaJIH3aIUU
MPOCKTa U €ro cocTaBiisitomux. Kakoli MHCTPYMEHT B paMkax agile-moaxoma MOXeT ObITh
NPUMEHEH IS LIEJIOCTHOrO MPOEKTUPOBAHUS MPOrPaMMHOI0 MPOJAYKTa U OTPa3UTh MYTh
0JIb30BaTeNsl B MPOrPaMMHOM IPOAYKTe?
a. User story
b. Customer Journey Map
c. User story Mapping
d. User Journey Map

2. Pa3zpaboTka mporpaMMHOTO obOecredeHuss — KOMIUIEKCHas 3agava. Kak mpaBuio, HeT
BO3MOYXHOCTH CO3/1aTh CKOJIBKO-JINOO CII0KHOE MpOorpaMMHOe obecrieyeHne eIMHOMOMEHTHO. B
CBSI3U C 3THM TpeOyeTcs pelaTh HECKOJIBKO M0/13a4a4, MPOU3BOIUTh PEeaTU3alii0 OTACIbHBIX
YacTel IeJIeBOTO NMporpaMMHOT0 obOecrnedeHusi. Kakod mporecc mo3BOJSET BBHIICIUTH
MOJ3alaun ISl peanu3anuu’?
a. KoMmo3unust cucteMel
b. KondurypupoBanue cucteMbl
c¢. JlekoMmo3uIys CHCTEMBI
d. [le3uHTeTpaIus cucTeMbl

3. Ha ceromHsmHui NeHb 3HaUMTEIbHASA YacTh npuknagHoro [1O gommkHa OBITH HOCTYIHA Ha
pPa3NMYHBIX TUMAX YCTPOMCTB, YTO, B CBOIO OYepelb, TpeOyeT ero COOTBETCTBYIOIIEH
peanuzanuu. [Ipu 3ToM Takoe mporpaMmHoe oOecneueHue, Kak MpaBUiIo, UMEeT KIUEHT-
CEpPBEPHYIO apXUTEKTYPYy M €ro Ou3Hec-Toruka pasmenieHa Ha back end mpunoxenns. Kakoit
MaTTePH MPOEKTUPOBAHUS APXUTEKTYPBI MOXKET OBITh MPUMEHEH [T 3P PEKTUBHON peanu3anuu
HECKOJIbKUX TI0JIb30BATEIbCKUX HMHTEPPEHCcOoB I KIMEHT-CEPBEPHOr0 MPOrpaMMHOIO
obecrieyeHus?
a. MVVM
b. MVC
c. MVP
d. MVT

4. OgHOW W3 OCHOBHBIX XapaKTePUCTHK NPOTPaMMHOTO oOecmedeHHs SABISETCS
byHKIMOHANIBHOCTH. J{J1s onucanus TpeOGoBaHUI K CUCTEME MOTYT UCIOJIb30BAaThCs PA3IMYHBIE
MOJAXO0/bl, B 3aBUCUMOCTH OT MpUMEHsAeMOW MeTonoioruu. Kakoi MHCTpyMEHT clieayeT
MPUMEHUTH JUIsl He(POPMAaJIbHOTO ONMUCAHUS TUTaHUPYyEeMOl (YHKIMOHAIBHOCTH MPH peain3auu
npoekta B SCRUM metononorun?
a. BapuaHThl ncnonb30BaHUs
b. [Tosmb30BaTeNbCKHE UCTOPUH
c. TpeboBaHus k cucteme
d. Texanueckoe 3amaHue

5. llpu peanmzanuu mpoekTa CO3JaHUS NMPOrpaMMHOTO oOecreyeHus, KaKk MpaBUIIOo, CIEAYeT
ONpeAeauTh ATAlbl pa3pabOoTKU U UX MOCIEA0BATEIbHOCTh, paCHpeaeanuTh 005 3aHHOCTU U
OTBETCTBEHHOCTh 3a BBINOJHEHUE OMpeAeiEHHBbIX 3ajad. UTo cienyeT NPUMEHATH MpPU
pa3paboTke mporpaMmmMHOro o0OecredeHus Ui pPelieHusl JaHHBIX BOMPOCOB?
a. [Tapagurma nporpaMMupoBaHus
b. YnpaBiienne npoexkTom
¢. Metononorust pa3paboTku
d. TexHonorust nporpaMMHpPOBaHUS

6. B 3aBUCHUMOCTH OT MOCTaBJIEHHBIX 3a/1a4 pa3pabOTUMKU BHIOMPAIOT TEXHUYECKHUI CTEK s
peanu3auuu. Tak, B 3aayax rjae TpeOyeTcss UCHOIb30BaTh YUCTHIM A3BIK IPOrpaMMUPOBAHUS,
onHUM u3 GakKTOpoB BhIOOpa MOXET OBITh MPUMEHSEMBIM KOMaHAOW MOAXOJ K
KOHCTPYMPOBAHUIO NPOrpaMM/CTUIb HamucaHus mnporpamm. Kakoe Ha3BaHUE HOCHT
COBOKYITHOCTb UJIEH U MOHATHI, ONPEeNIOMNUX CTUIb HAMMCAHNS KOMITBIOTEPHBIX MPOrpamMm?
a. Mertonmonorust pa3paboTku
b. TexHOD0TUs MPOrpaMMHUPOBAHUS
c. [Tapagurma nporpaMMupoBaHus
d. Monens pa3paboTku

7. OqHUM W3 TPOLIECCOB MPOSKTHUPOBAHUS SBJISETCS MOJCIMPOBAHHE MPEAMETHONW 00JacTH,
OIpeIeICHUE 3HAYMMBIX JIJIA 3aJ1a4 CYIIHOCTEH U CBsizel Mexay HuMHu. Metonosoruss RUP
MpeAoKHUIa BU3yalbHOE MOJIETUPOBAHUE U COOTBECTBYIOUIUI HHCTPYMEHT, KOTOpPbIE B UTOTE
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MOJTYYUJTH IIUPOKOE PACIPOCTPaHEHUE U IPUMEHEHHE B Pa3IMYHbIX METOI0IOTHIX. UTO MOXKET
OBITH MCIIOJB30BAHO JJIsl MMPOBEACHUS BU3yaJbHOIO MOJEIMPOBAHUS MPEIMETHON o0jacTu
3agaqyun?
a. UML
b. IDEF
c. EPC
d. BPMN
8. Xopomo chnpoeKTHpOBaHHAS CUCTEMa JOJDKHA oOnamath ciaabbiM 3amenieHuem (low
coupling) u cuipHO# cBsa3HOCTRIO (high cohesion), T.e. 3IeMEHT cUCTEMBI UMEET HEOOIbIITOE
YHUCJIO0 BHEIIHUX CBSA3E€H M OTBEYAET 3a pellieHHue ONM3KHUX MO cMbIchy 3anad. Mmerorcs
pasnuuHble TUIBI 3aneruienus. Kakoil Tun 3anerenust OyAeT peaan3oBaH IpU HEOOXOAMMOCTH
COBMECTHOT'O UCIIOJIb30BAaHUSI MOJIYJIIMUA CUCTEMbI 001I1Ieil 00J1acTH TaHHBIX ?
a. data coupling
b. stamp coupling
¢. common coupling
d. content coupling
9. Xopomo cnpoeKTUpOBaHHAsT CUCTEMa JOJDKHA o00janaTh cialObiM 3aneryieHueM (low

coupling) u cunpHOM cBsA3HOCTHIO (high cohesion) T.e. 3IeMEHT CHCTEMBI UMEET HEOOJIBIIIOE
YUCJIO0 BHEIIHUX CBA3E€H M OTBEYAET 3a pelieHHe ONM3KUX MO cMbicay 3anad. Mmerorcs
pa3nuyHble BUABI CBs3HOCTH. Kakoil BUJ CBA3HOCTU Hambojiee NPEANOUTUTEECH MpHU
MPOEKTUPOBAHUU CUCTEMBI?
a. procedural cohesion
b. sequential cohesion
c. logical cohesion
d. functional cohesion

10. IIporpammHoe obecriedeHne JOIKHO COOTBETCTBOBAThH OMpPEAEIEHHBIM KPUTEPHUSIM KauecTBa U
MPEIOCTaBIATh KOPPEKTHO paboTraroniuil pyHKIMoHal. B pamkax kakoro srama mnpoiecca
pa3paboTKu clielyeT MPOBOAUTH OMpeAesIeHHe KpUTEpUEB KauecTBa LeJIeBOro MporpaMMHOTO
obecrieyeHus?
a. Ananus
b. [IpoekTupoBanme
c¢. Peanuzanus
d. TectupoBanue

11. TIpn HEOOXOMUMOCTH peaan30BaTh MHTEPAKTUBHBIN WHTEpQeErc BEO-IPUIIOKEHUS TpeOyeTCs
MOATPYy’KaTh KOHTEHT Ha cTpaHully 0e3 e€ mepes3arpysku. Kakoi moaxon cienyet NpuMEHHUTD
JUISL pEIIECHUs] TaKOW 3a1a4u?
a. Promise
b. Synchronous XHR
c. Ajax
d. XMLHttpRequest

12. B pamkax mpoekTa pa3pabOTKH MPOTrpaMMHOr0o oOecreueHuss co31aéTcsd U OOHOBIAETCS
KozoBast 0aza. Uto cienyer npuMeHsTh AJis OpraHUu3alii COBMECTHON MapaijiesibHOM paboThI C
KOJIOM OOJIBIIIOT0 KOJIMYECTBA Pa3padOTUNKOB?
a. Version Control System
b. Task manager
c. Change control
d. Change management

13. TenaeHUUs K PEUCHOJIb30BAHHUIO HAMHMCAHHOTO KOJa HAXOAUT OTPa)XEHHE B Pa3TIUUYHBIX
MoaAX0Jax, mapagurmax u TexHojorusix. Bo front-end paszpaboTke must obopmieHus u
MO3ULIMOHUPOBAHUS B BEO-TOKYMEHTaxX MPUMEHSIETCS TEXHOJOTHS, IO3BOJAIONIAN
HEOJIHOKPATHO UCMOJIb30BaTh HAMMMCAHHBIN KOl U YIIPOCTUTh BHECEHUE U3MEHEHHUI BO BHEITHUI
BU/J BeO-0KyMeHTa. Kakylo TEXHOJIOTHIO clieAyeT MPUMEHSTh JAJIs PELeHUs TaKuX 3a/1a4?
a. HTML
b. CSS
c. XHTML
d. OOCSS

14. TlpenmeTHast 007acTh 3a/la4M 3a4acTyIO OMKMCHIBACTCS MOJEIBIO, COJEpKaIle 3HAYNMBbIE
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CYLUIHOCTH M CBS3M MexJy HUMH. [Ipu ncrnonp3oBaHNMU OOBEKTHOTO MOAXO0Ja Ha OCHOBE
CO3JIJaHHON MOJENH pealn3yloTCsl COOTBETBYIOIIME OOBEKTH B NPUIIOKEHUU. MHOrHe
COBpPEMEHHBIE PIIIOKEHUS (KaK BeO- Tak MOOMIIbHBIE) TPeOYIOT XpaHEHHs JaHHBIX Ha cepBepe,
KaK MpaBUJIO, B PEISLUOHHBIX WU JOKYMEHTOOPHMEHTHPOBAHHBIX 0a3ax AaHHbIX. Kakyio
TEXHOJIOTUI0 MOXXHO MPUMEHSTH JJsI YHOPOIIEHHUs COXpaHEHUS OOBEKTHOW MoJAeNnHu B
PENALUOHHYI0 0a3y TaHHBIX?
a. ORM
b. SQL
c. GraphQL
d. CYBJ

15. Ilpu HE0O6XOIUMOCTH JTUHAMHYECKOTO W3MEHEHHs BeO-CTpaHULbl, HAIpUMEp, U3MEHEHUs €€
CTPYKTYPBI, MOKET OBITh TPUMEHEH HE3aBUCUMBIN OT si3bika API, mo3BoMsIOMIMI TTPEACTAaBUTH
BEO-IOKYMEHT CTPYKTYPHO M 0OpamiaThCs K JIEMEHTaM CTpaHUIlbl mporpamMmmuo. Kakoit API
MO3KET OBITh MPUMEHEH JIJIs1 HEMOCPEICTBEHHOTO OOpaleHHsI K 3JIeMEHTaM BeO-CTpaHUIIbL.
a. Virtual DOM
b. HTML
c. DOM
d. Shadow DOM

16. BaxxHBIM DJIEMEHTOM JIO00W KIMEHT-CEPBEPHON CHCTEMBI SBJSETCS OpPraHU3aIHsA
OIITUMAJILHOIO B3anmMmonencTsusa. JIro0oe B3aummoneiictesue ¢ 0a30i gaHHBIX HA back end
TpeOyeT OTHpaBKu 3ampocoB. Tak, 3aj1aya co3aTh MOJIb30BATEN U 100aBUTh €My aBaTap MOKET
notpeboBath ABe TpaH3akiuK. Kakas TeXHOIOTHS O3BOJISET BHIMOIHITH HECKOJIBKO 3alPOCOB B
paMKax oJHOU[ | TpaH3aKIUu?
a. SOAP
b. g RPC
c. GraphQL
d. JSON RPC

17. Pa3BuTHE TEXHOJIOTUI MO3BOJISIET OPraHU30BATh MPUJIOKEHHUS U CEPBUCHI KaK pacrpeieIEHHbIE
MPOrpaMMHBIE€ CUCTEMBI, B3aUMOJIEUCTBUE MEXKAY MOAYJISIMH KOTOPBIX IIPOUCXOAUT IO CETH,
Kak mnpaBuiio, ¢ ucnoib3zoBanuem HTTP-nporokona. Kakyro BepcHI0O MPOTOKOJIA CIEAyET
MPUMEHSITh NPU HEOOXOTUMOCTH 00ECIeYnuTh OMHAPHOE KaApPUPOBAHHUE, NMPHOPHUTU3AIUIO
3aMpocoB, MYJIbTHILNIEKCUPOBAHHUE 3allPOCOB U OTBETOB?
a. HTTP/1.0
b. HTTP/1.1
c. HTTP/2
d. HTTP/3

18. B psne 3amay KJIMEHTY NPEANOYTUTENIBHO TOYHO yKa3aTh, KaKW€ JaHHBIE €My HYXKHBI,
OTPENIETUTh UX CTPYKTYpYy U 00beM. Kakoil HHCTpYMEHT MpeaoCTaBiIsieT CHHTAKCUC, KOTOPBIi
OTNMCHIBAET KaK 3arpaliuBarh JaHHbIE?
a. SOAP
b. g RPC
c. GraphQL
d. JSON RPC

19. Ha cerongHAmHUN N€Hb, NPUIOKEHUS U CEPBHUCHI CTAHOBATCS JAOCTATOYHO KPYIHBIMHU,
pelIaoIKUMU IIUPOKUN KpYT 3a1ad. B cBsi3u ¢ 3TUM nosBIgeTcd HEOOXO0AUMOCTh HCIOIb30BaTh
U pa3Hble CTEKH TeXHOJOrui. Peannsamus kakol apXUTEKTypbl MO3BOJIUT BHIOMpPATh Hanbosee
MOAXO/sIIee pelIeHHe, a TaKKe IKCIIEPUMEHTUPOBATh C HOBBIMHU TEXHOJIOTUSMHU JIJISl PEIICHUS
OTJIeIbHOM 3aJ]a4y U TIPU ATOM HE MPEJCTABIATH PUCKOB /1711 pabOThI OCTAIBHON CUCTEMBI?
a. MoHONMTHAsA apXUTEKTypa
b. Kiinenr-cepBepHasi apXuTeKkTypa
¢. MukpocepBHCHas apXUTEKTypa
d. TpexypoBHEBasi apXUTEKTypa

20. BaxxHo#li 4yacThio pa3pabOTKH SIBISETCA OOECIeUYeHHE MEePEHOCHMOCTH MPOTPAMMHOTO
obecnedyeHusi, BOSMOKHOCTh Pa3BepHYTh €ro OJHOBPEMEHHO Ha pa3IMYHBIX CepBepax, B
pa3nUYHbIX OKpyXeHusx. [IpuMeHeHne KakOW TEXHOJIOTMHU IO3BOJISIET HE 3aBUCETH OT
CEepBEPHOr0 MPOTPAMMHOTO oOecrnedyeHus] Mpu pa3BEPTHIBAHUM MPHUIOXKEHUS U MPU 3TOM
3aJIeUCTBOBATH /I PaOOTHI SAPO XOCTOBOM ONEPAIMOHHON CHCTEMBI?
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a. TpaHcnupyeMble S3bIKU
b. BupryanbHble MaluHbl
c. Konreitnepsl

d. Omynsroper ABI

9.1.2. IlepeyeHb IK3aMEeHANMOHHBIX BOMIPOCOB

1. [lonarue merono0siorus pa3paboOTKU MPOrpaMMHOTO obecrnedeHus. [ MOKkue METoa0I0THU
pa3paboTKu mporpaMMHOro obecrieueHus. [Ipumeps METOI0IOTHI.
2. llonarue texHonorus nporpamMmupoBaHusi. OCHOBHBIE 3Tambl pa3pabOTKH MPOrpPaMMHOTO
obecriedeHusl.
3. INapagurma nporpammupoBanus. [Ipumepsl napaaurm nporpaMMHpPOBAHUS.
4. Unrepdeiic nmoip30BaTensi, €ro OCHOBHBIE XapaKTEPUCTHKH.
5. Cucrema KOHTpoJs Bepcuid. Bunbsl cucteM koHTpouist Bepcuil. IIpuMepsl cucteM KOHTPOJIS
BEPCUH.
6. neHTudukamms pecypcoB B CETH.
7. HTTP-nporokon. Meroast HTTP-3anpoca. HTTP 3arosnoBku.
8. HTTP-nportokon. Bepcuu nmpotokona HTTP1.x u HTTP/2.
9. HTTPS.
10. OcHoBuble cocTapmstomue front-end nmpunoxeHus.
11. Cascading Style Sheets. Metononoruu CSS.
12. Document Object Model (DOM).
13. Model-View-Controller, Model-View-Template.
14. Ajax. XMLHttpRequest u Fetch API.
15. Single Page Application.
16. Progressive Web applications. Service Workers. Application shell.
17. Serverless-nipunoxeHusi.
18. Object-relational mapping (ORM).
19. REST (Representational state transfer).
20. Texnonoruu B3aumojeicteust (SOAP, JSON-RPC, REST, GraphQL, gRPC).
21. Cnemuduueckue 3agaun back-end yactu npuinoxeHus(KOHTPOIUPYEMbIH JOCTYN K KOHTEHTY,
ayTeHTH(UKALKs, YBEIOMIICHUS, aHAIN3 JJAHHBIX).
22. Texnonoruu Big data 1y npoBeieHUs aHANN3a MOJIb30BATEIBCKUX JTaHHBIX.
23. Content Management System.
24. Crek texnonoruit (front-end stack, back-end stack, full stack).
25. Full stack na npumepe LAMP 1 MEAN/MERN/MEVN.
26. HatuBHOE MOOHMIIEHOE MPUIIOKECHHE.
27. I'nbpunHoe MOOMIIbHOE MTPUIIOKEHHUE.
28. KpoccmnatgopmeHHOEe MOOMIIBHOE PUIIOKEHUE.
29. MononuTHasa u MUKpocepBucHas apxurekrypa I10.
30. IToxxons! k pazépteiBanuio 10O (TpaauMOHHBIN, BUPTyaau3alus, KOHTEN | | Hepu3anus).
31. OpkecTpauusi KOHTEHHEPOB.
32. Continuous Integration/Continuous delivery, Continuous deployment.
33. CI/CD pipeline.

9.1.3. TembI J1a00paTOPHBIX PadoT

1. Cozpanue npocrerimeir HTML-ctpanuist ¢ nogkmouenuem CSS u JS-ckpunton
2. Kackanaele TabnuIbl CTHIIEH
3. BBenenue B Java-script

9.1.4. IlpuMepHbIii NepedyeHb BAPUAHTOB (3aaHNI) KOHTPOJIbHBIX padoT

AHanus creka TexHojoruil kpynsoro IT-npoexra:

1. BKonrakTte

2. Sunexc.O0mako
3. Snnpexc GO

4. Uber

5. Asuro
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9.2. MeToan4yeckne peKOMeH AU

YueOHBI MaTepuana u3jaraercs B GopMme, MPeIoiaraloie caMoCTOsATEIbHOE MBIIIICHUE
CTYJIEHTOB, camooOpa3zoBanue. [Ipu 3ToM camocTosITeNbHAs paboTa CTyACHTOB UIPAET PEIIAIOIIYIO POJIb
B XO/JIe BCETr0 Y4eOHOro mpoIliecca.

Hauatp n3yueHue QUCHMILUIMHBI HEOOXOIUMO CO 3HAKOMCTBA ¢ paboueil MporpaMMoid, CIIUCKOM
y4e0HO-METOUYECKOTO U MporpaMMHOro odecrnedeHusi. CamocTosiTenbHas padoTa CTyJeHTa BKIIOYaeT
paboTy ¢ yueOHBIMH MaTepualaMH, BBIIMOTHEHHE KOHTPOIBHBIX MEPOMPUATHH, MPEayCMOTPEHHBIX
y4eOHBIM IIIAaHOM.

B npouiecce nzydeHust TUCUUILTAHBI ISl Ty4YIIETO OCBOSGHUS MaTepHaia HeoOX0IUMO PEeryspHO
oOpamaTbCcss K pEKOMEHAYEMOW JUTEepaType M MCTOYHUKAM, YKa3aHHBIM B y4eOHBIX MaTepuanax;
MOJb30BaThCsl yepe3 KaOMHET CTyAeHTa Ha cailTe YHuBepcuteTa o0pa3oBaTEIbHBIMU pecypcaMu
ANEKTPOHHO-OMOIIMOTEYHON CUCTEMBI, a TAK)KE O0IIETOCTYTHBIMU HHTEPHET-TIOPTAIaMU, COAECPKAIIUMHU
HAayYHO-TIONMYJSIPHBIE U CIEIUMalIU3UPOBAHHBIE MaTepHalbl, MOCBSIICHHBIE PA3JIUYHBIM acCHEKTaM
y4eOHOU AMCIUILTHHBIL.

[Ipu camMoCTOATEILHOM U3YYEHHUU TEM CIEAYNUTE PEKOMEHIAIIHSIM:

— YTEHHE HUIH MPOCMOTP MaTepHalia OCYLIECTBISHTE CO CKOPOCTHIO, NOCTATOYHOM mays
WHANBHUAYATBHOTO MOHMMAHUS M OCBOCHHS MaTepuala, BbIIENsis OCHOBHBIE UJEH; HA OCHOBAHUHU
M3YUYEHHOT0 COCTaBUTH Te3UChl. OCBOMB MaTepual, MOMbITATbCS COOTHECTH TEOPHUIO C IPUMEpPAMHU U3
MPaKTHKU;

— €CITU B TEKCTE BCTPEUAIOTCS HE3HAKOMBIE UM MAJIO3HAKOMbBIE TEPMHHBI, CIIEIyeT BBISICHUTh HX
3HAYCHHME I TOHUMaHUs JaIbHEHIIIEro MaTepuana;

— OCMBICIIMBAlTE MPOYUTAHHOE U U3YUEHHOE, OTBEYANTE HA MPEJI0KEHHBIE BOIIPOCHI.

CTyaeHTsl MOTYT MOJy4aTh WHAUBUIYATbHbIE KOHCYIbTAIlUH, B T.4. C UCIIOJb30BAaHUEM CPEJICTB
TEJIEeKOMMYHUKAIUH.

[To nucuumiarHe MOTYT MPOBOJIUTHCA JOMOJHHUTEIbHBIEC 3aHATUS, B T.4. B (opMe BEOMHAPOB.
Pacnucanue BeOMHAPOB U 3amucy BEOMHAPOB MYyOJIUKYIOTCS B AJIEKTPOHHOM Kypce / 3IEKTPOHHOM
YKypHAJIE Mo TUCIUTLINHE.

9.3. TpeﬁoBaHnﬂ K OHCHOYHBIM MaTe€pHaJiaM AJid JUIl ¢ OrPAaHUYCHHBIMUA BO3MOKHOCTAMMU
3A0POBbA U HHBAJIMI0B

Jas nu1 ¢ OrpaHUYEHHBIMH BO3MOXXHOCTSMH 3J0POBBS M HHBAIHIOB MPEIYCMOTPEHBI
JIOTIOJIHUTEJIbHBIE OLIEHOYHBbIE MaTepHalibl, IEPEeUeHb KOTOPHIX yKa3zaH B Tabnuue 9.2.
Tabnuma 9.2 — JlomonHUTENbHBIE MaTEepHUaNbl OIEHUBAHUSA IJs JHUIl C OTPAaHUYCHHBIMH
BO3MOKHOCTSIMH 3JI0POBbsI M MHBAJIHJIOB
Bup! 7ONOTHUTENBHBIX OLIEHOYHBIX
MaTepHaIoB

DopMBbI KOHTPOJISL U OLIEHKU

Kareropuu obyuaromuxcs
PE3yJIbTaTOB O0YUYCHUS

C HapylIeHHsIMU CITyXa TecTbl, TUCbBMEHHBIE [Ipenmy1ieCTBEHHO MUCbMEHHAS

CaMOCTOSITeNIbHbIE paOOThI, BOIPOCHI
K 3a4€Ty, KOHTPOJIbHbIE paOOTHI

poBepKa

C HapyuIeHUSIMU 3pEHUS

CO6€CC,Z[OBaHI/Ie I10 BOIIpOCaM K
3a4CTy, OIIPOC 110 TCPMUHAM

[IpeumymiecTBEeHHO yCTHAs
MpoBepKa (MHIUBUIYATHHO)

C HapylLIeHUSIMH OIIOPHO-
JIBUTaTEJIbHOTO aIapara

PewreHne quCTaHIMOHHBIX TECTOB,
KOHTPOJIbHBIE paOOTHI, MHCbMEHHbIE
CaMOCTOSITeNIbHbIE PaOOThI, BOIIPOCHI

K 3a4€Ty

[Ipeumy1iecTBEHHO
JUCTaHIMOHHBIMU METOIaMHU

C orpaHuyYeHUSIMH TIO
0o01IIeMe TUITTHCKUM
MOKA3aHUSIM

TecThl, MUChbMEHHBIC
CaMOCTOSITeNIbHBIE PAOOTHI, BOIIPOCHI
K 3a4€Ty, KOHTPOJbHBIE paOOTHI,
YCTHBIE€ OTBETHI

[Ipenmy1iecTBEHHO POBEpPKA
METOAAMHU, ONPEACIIAIOIIMMUCS
UCXOJS U3 COCTOSIHUS
o0yyaromerocss Ha MOMEHT
IIPOBEPKHU

9.4. MeToauueckue PE€KOMEHIAHUHA MO OIMCHOYHBIM MaTepuajgamM IJId JUll ¢ OrpaHU4YC¢HHBIMHA

BO3MOKHOCTSIMHA 310POBbA U HHBAJINI0B

,Z[J'IH Jun ¢ OTpaHUYCHHBIMHU BO3MOXHOCTAMHU 3J0POBBA WU MHBAJIHUAOB MPEAYCMATPpUBACTCA
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nocTymHas popMa npeaoCTaBICHHS 3aJaHHA OIICHOYHBIX CPEIICTB, 8 IMEHHO:

— B IIeYaTHOM (opme;

— B IIeYaTHOM (popMe ¢ yBEITMUCHHBIM HIPUPTOM;

— B (popMe 2IIEKTPOHHOTO TIOKYMEHTA,

— METOJIOM YTEHUS aCCUCTCHTOM 3aJJaHHs BCITYX;

— MPeIOCTaBICHNE 3aaHNUsl C UCIIOJIB30BAHUEM CYPIOTIEPEBO/IA.

Jlumam ¢ orpaHUYEHHBIMH BO3MOXXHOCTSIMHU 3[I0POBbSl M MHBAIUIAM yBEIMYHBACTCS BpEeMs HA
MOATOTOBKY OTBETOB Ha KOHTPOJIbBHBIE BONPOCHL. [ Takux oOydarommMXcs MpeaycMaTpUBaeTCs
nocTymHas popMa npeoCTaBICHHs OTBETOB HA 3aJJaHHs, 8 UMEHHO:

— MUCBMEHHO Ha Oymare;

— HabOp OTBETOB Ha KOMIIBIOTEPE;

— HabOp OTBETOB C UCIOJIH30BAHNUEM YCIIYT aCCHCTEHTA;

— MPEJICTaBJIIEHUE OTBETOB YCTHO.

[Ipouenypa omeHUBAHHUS PE3yIbTATOB OOYyYECHHUsS JHUIl C OTPAHUUYCHHBIMU BO3MOXXHOCTSIMHU
3I0pPOBbSI U MHBAIUIOB 10 AUCIUILIMHE TPEIyCMAaTPUBACT MPEAOCTaBIeHNE HHPOpManuu B hopMax,
aIalITHPOBAHHBIX K OTPAaHUYEHHSIM UX 3I0POBbsI U BOCIIPHATHSI HHPOpPMAITUH:

Jst U ¢ HapylIeHUsIMU 3PeHu:

— B (popMe 2IIEKTPOHHOTO TIOKYMEHTA,

— B IIeYaTHOM popMe yBEITUUCHHBIM HIPUPTOM.

J st U ¢ HApyIIeHUsIMU cJIyXa:

— B (popMe 2IIEKTPOHHOTO TOKYMEHTA,

— B IIeYaTHOU (opme.

J1st U1 ¢ HApYLIeHHUSIMU OTIOPHO-IBUTaTeJIbHOTO anmapara:

— B (popMe 2IIEKTPOHHOTO TIOKYMEHTA,

— B IIeYaTHOU (opme.

[Ipn HEOOXOMMMOCTH IS JUIl C OTPAHHUYCHHBIMU BO3MOXXHOCTSIMH 3J0POBbSI U MHBAJIHJIOB
mpoIielypa OIEHUBAHUS PE3yJIbTaTOB 00yUEHHSI MOKET MPOBOAUTHCS B HECKOJIBKO 3TATIOB.
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