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Bunbl yueOHOI nesTenbHOCTH 4 cemecTtp Bcero Ennnunel

JIeKIIMOHHBIE 3aHATHS 18 18 4acoB
JlaGopaTopHbie 3aHITHS 36 36 4acoB
CamocTtosarenbHas pabora 54 54 4acoB
IloaroroBka u crada 3K3aMcHa 36 36 YacoB
OG1ast Tpy10eMKOCTh 144 144 4acoB
(BKJIFOYAs MPOMEKYTOUHYIO aTTECTALIUIO) 4 4 3.e.

@opMBI IPOMEKYTOUHOH aTTECTALUA Cemectp
OK3aMeH 4

Tomck
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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
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ITKP-4. I'oTOBHOCTB K
HCIIOJIb30BAHHIO
METOJIOB H
WHCTPYMEHTAILHBIX
CPEIICTB UCCIICIOBAHMS
00BEKTOB
pohecCHOHATLHOM
JIEITEILHOCTH

[1KP-4.1. 3naet coBpeMeHHbIE
WHCTPYMEHTAJILHBIC CPEJICTBA
MIPOrPaMMHOTO O0ECTICUCHUSI.

3HAeT OCHOBHBIE MPOIECCHI Pa3pabOTKU
IIPOrPaMMHOT0 OOecreueHusl, pa3InyHbIe
METOABI IIPOCKTUPOBAHUS, CO3AAHUA U
AKCIUTyaTallK IPOrPAMMHOTO 00€CIICUeHUS 1
IIPUMEHSAEMBIN B 9TUX MPOLECCAX
WHCTPYMEHTapHUu

[TIKP-4.2. Ymeer
aHAJTM3UPOBATh U BHIOUPATH
WHCTPYMEHTAJILHBIE CPE/ICTBA
MIPOrpaMMHOTO 00eCTIeUeHUS.

yMEET BbIOMPATh METO/IbI, TEXHOJIOTUU U
COOTBECTBYIONTUH TTPO(HIbHBIN
MHCTpYMEHTapui Ajisl o0ecredeHus
MIPOLIECCOB pa3pabOTKU B 3aBUCUMOCTH OT
pelaeMoit 3a1auun

IIKP-4.3. Bnaneet HaBBIKAaMU
HCIIOJIL30BaHUSI METOIOB U
WHCTPYMEHTAJBHBIX CPEICTB
UCCJICTIOBAHMSI POTPAMMHOTO
obOecrieueHus.

BJIa/IEET HAaBbIKaMU HCIIOJIb30BaHMs METOA0B
Y MHCTPYMEHTAJIbHBIX CPEICTB B MPOIECcCcax
pa3paboTKU MPOrpaMMHOT0 00eCTIeUyeHHS

IIKP-10. Bnanenue
HaBbIKAMHA
HCIIOJIb30BaHUS
pa3J'II/I‘~IHI>IX TGXHOJIOFI/If/'I
pa3paboTKu
HpOrpaMMHOI0
obecrneueHUs

[TKP-10.1. 3naet
COBPEMEHHBIE TEXHOJIOTHH
paszpabotku [10
(cTpykTypHOE, 00BEKTHO-
OpPUEHTUPOBAHHOE).

3HA€T COBPEMEHHbBIE METO/I0JIOTUU U
napajaurMbl, IpUMEHsIEMbIE TIPU pa3paboTKe
MIPOrpaMMHOTO 00ecTIeueHus

[TKP-10.2. Ymeet
UCTIOJIB30BaTh COBPEMEHHBIC
TexHoyioruu pazpadotku [10.

YMEET HUCIIOJIb30BaTh MPO(UIBHBIH
WHCTPYMEHTapui, IPUMEHSIEMbIN B
nporeccax pazpaboTKu IpOrpaMMHOTO
obecreyeHust

ITKP-10.3. meeT HaBBIKK
UCIIOJIb30BAaHUsI COBPEMEHHBIX
TexHosorui pazpadorku I10.

MMEET HaBBIKH PabOThI C METOJaMH OIIEHKU U
skcnepTussl [T-poeKkToB, HABBIKU
MIPOEKTUPOBAHUA U CO3aHUs IPOrPaMMHOTO
obecreyeHus1, HaBBIKH KOMaHIHOM
pa3paboTKu IPOrpaMMHOTO OOecTeueHus,
HAaBBIKU IIPOEKTUPOBAHUSI IPOTPAMMHOTO
obecreyeHnst, HAaBbIKU MPOSKTUPOBAHUS U
CO3/aHMSI M0JIb30BATENLCKUX HHTEPGEeu /coB,
BJIa/Ie€T HABBIKAMU Pa0OTHI C
uHTEp(EHCHBIMU TEXHOJIOTUSMU Pa3pabOTKH
MIPOrPaMMHOTO OOecTieueHus, HaBbIKaMH
paboThI ¢ CEpBEPHBIMU TEXHOIOTHSIMU
pa3paboTKu IPOrpaMMHOTO 0OecTIeueHUS

4. O0beM IMCUMIIMHBI B 3249€THBIX eJHHULIAX C YKA3aHHEM KOJIHYeCTBA AKA/leMH4YeCKHUX 4aCOB,
BbIICJICHHBIX HA KOHTAKTHYIO pa0d0oTy 00y4aromuxcst ¢ nNpenoaaBarejieM
H Ha CAMOCTOSITEJILHYIO pa0doTy 00y4arommxcst

OO01mmast TpyA0€MKOCTh JUCIUTUIMHBI COCTABISET 4 3a4eTHBIX eUHUIL, 144 akageMHYeCKUX 9acoB.
Pacnpenenenue Tpya0eMKOCTH TUCHUILIAHEI 110 BUAAM Y4EOHOU JEATEIbHOCTH MPEICTABICHO B

tabnuie 4.1.
Ta6ymna 4.1 — Tpy10eMKOCTh AUCIUILUIMHBI 110 BUJAM Y4SOHOM JIeITeIbHOCTH
o Beero  |Cemectpsl
Bunbl yueOHOIT esTenbHOCTH

4acoB 4 cemecTp

KonTakTHas aynuropHasi padoTa o0y4yaromuxcs ¢ npenojaaBarejieM, BCero 54 54

JIek1IMOHHBIE 3aHATUSA 18 18

JlabopatopHbie 3aHATHS 36 36
3
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CamocTosiTe/ibHasi padoTa 00y4aloUIUXCsl, B T.4. KOHTAKTHasA 54 54
BHeayJIUTOpPHAasi padoTa 00y4aroluxcsi ¢ NpenojaaBaTesieM, BCero
[ToaroroBka K TECTUPOBAHUIO 24 24
[ToaroroBka k 1abopaTopHOil paboTe, HaNMCaHUE OTYETa 30 30
IMoaroroBka u ciava IK3amMeHa 36 36
Oo0masi Tpy10eMKOCTh (B 4acax) 144 144
OO0mas TpynoemMkocTsb (B 3.e.) 4 4

5. CTpykTypa ¥ coep:kaHue TUCHHUILIMHBI
5.1. Pa3znennl (TeMbl) JUCHUNJIMHBI U BUAbI Y4eOHOI 1eATeJIbHOCTH

CTpyKTypa IMCUUIUIMHBEI TIO pa3jaeiaM (TeMaMm) ¥ BHjaaM y4eOHOU NesSTeIbHOCTH IMPUBEICHA B
Tadymie 5.1.
Ta6auma 5.1 — Pa3gensl (TeMbl) TUCIUIIIMHEI M BUJIBI YICOHOM eI TEILHOCTH

Ha3Banus paznenos (Tem) Jlex. | JIa6. | Cam. | Bcero uacos dopMupyembie
JTUCHUTITUHBI 3aH., 4 | pab. | pa0.,u |(0e3 sk3ameHa) KOMIIETeHITUHN
4 cemecTp
1 Metozsl u miporiecchl pa3padoTku |6 12 20 38 [TKP-4, I[IKP-10
MPOrpaMMHOT0 oOecreueHust
2 TexHOJOrHH B IpoLECcCax 12 24 34 70 ITIKP-4, TIKP-10
pa3paboTKU MPOTrPaMMHOTO
obecrieueHHs
Uroro 3a cemectp |18 36 54 108
Uroro|18 36 54 108

5.2. Conep:xanue pa3aesioB (TeM) IUCHUNINHbBI

Copepxanre pa3enoB (TeM) TUCUUTUINHBI (B T.Y. MO JIEKIHUSIM) IPUBEICHO B Tabmuie 5.2.
Tabmuma 5.2 — Coneprkanue pa3ienoB (TeM) TUCIUILIMHEI (B T.4. IO JCKIUSIM)

Ha3zpanus TpynoemkocTh
Copneprxanue pa3ziesoB (TeM) TUCHMITIMHEI (B T.4. dopmupyemsble
paszesioB (Tem) (JIeKITMOHHBIC
T10 JIEKIHSAM) KOMIIETEHIH
JTUCLUIUIMHBI 3aHATHA), U
4 cemecTp
1 Metoner u Meroanonornu nporpaMMupOBaHuUs 6 [IKP-4, ITIKP-10
IIPOLIECCHI (popmupoBaHuEe METOAOIOTUH, TPOTHO3ZUPYEMBIE
pa3paboTKu MeTO10JIOTHH, agile-moxxon k pa3padorke [10,
NPOTPAMMHOTO  |THOKHE METOIOJIOTHH, IPOLIECCHBIN (PpeiiMBOPK
o0ecreyeHus Scrum). [Tpoueccel pazpaboTku pa3paboTku
IIPOrpaMMHOT0 obecreueHus (pouecchl
pa3pabOTKX M HHCTPYMEHTHI B ATHX IMPOIECCAX,
0a30BbI€ COCTABIIAIONINE YIPABICHUS IPOCKTAMHU
pa3pabOTKH, CUCTEMBI KOHTPOJIS BEPCUTA).
Hroro 6
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2 TexHojoruu B
mpoiieccax
pa3paboTKu
MIPOrPaMMHOTO
obecrneueHus

TexHonoruu pa3paboTKH ¢ MPUMEHEHHEM CETH
WNurtepuet (00muil NpUHIIMI B3aUMOJIEHCTBUS
pecypcoB, BeO-cepBep, HISHTU(DUKALINS PECYPCOB
B cetu, HTTP-nipotokon, HTTPS). Front-end
pa3paboTtka (6a3oBbie TexHomoruu front-end
pa3pabotku, DOM, Buasl BeO-nipuioxenuii (MPA,
SPA, PWA, Serverless), ma0i0oHbI apXUTEKTYPbI
BeO-npunoxennii). Back-end pazpaborka
(crermudrueckue 3anaun back-end nmpuioxeHus,
TexnoJiorust ORM, TEXHOJIOTUY B3aUMOIEHCTBHS
front-end u back-end wacreii npunoxenus,
MHCTpYMEHTAapui co3/1aHusl BeO-caliToB U BEO-
npuiiokeHui). CTeKU TEXHOJIOTUN pa3paboTKH
(moHsITHE CTEKa TEXHOJIOTHH, (hOpMUpOBaHHE
creka LAMP, npumenenue 6a3 1aHHBIX, CTEKU
MEAN/MERN/MEVN, kpaTkuii 0630p Ipyrux
c(hOPMHUPOBABIIIUXCSI CTEKOB Pa3pabOTKH).
Pa3paboTka npuiokeHui 111 MOOUITBHBIX
YCTPOUCTB (apXUTEKTYpa, IOAXOJIBI K pa3paboTKe
(HaTUBHBIE, KpOCC-TUIAT(OPMEHHBIE, THOPUIHbIC
MoOuIbHBIC TIprIIokeHuss, PWA), front-end u
back-end npunoxxeHuit 11 MOOMIBHBIX
ycTpoiicTB). [Toxoapl K pa3BEPTHIBAHUIO
nporpammuoro odecneuenus. [Ipumenenne CI/CD
(moxo0aBI K pa3BEPTHIBAHUIO IIPOTPAMMHOTO
obecrieyeHus (TpaAuIMOHHBIN, BUPTYaIbHbIC
MaIlMHBI, KOHTEHHEPU3AIHs), OPKECTPaLUs
koHTelHepoB, Continuous Integration, Continuous
Delivery/Continuous Deployment, CI/CD
pipeline).

12

Hroro

12

Hroro 3a cemectp

18

Hroro

18

5.3. lIpakTuyeckue 3aHATUSA (CEMUHAPDI)

He npeaycmoTpeHo yueOHBIM MIJIaHOM

5.4. JlabopaTopHbIe 3aHATHUSA

HaumeHnoBanue 1abopaTopHbIX paboT MpuBeieHO B Tabnure 5.4.
Tabnuia 5.4 — HaumeHoBaHue 1a00paTOpHBIX paboT

HazBanus pasnenos (Tem)
JTMCIUTUIAHBI

HaunmeHnoBaHMe 1a00paTOPHBIX
pabor

TpynoemkocTb, 4

dopmupyembie
KOMIETEHIINH

4 cemecTp

1 MeToasl 1 mpoueccsl

pa3paboTKu
MpOrpaMMHOI0
obecrieueHus

Amnanu3 TpeboBaHUN K
MIPOTrPaMMHOMY MPOAYKTY

[1IKP-4, TIKP-10

[TpoekTHpoBaHKEe MPOrPAMMHOIO
obecneueHus

ITIKP-4, ITIKP-10

Breapenue cucreMsl KOHTPOJIA
BEepcui

I1IKP-4, TIKP-10

Hroro
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2 TexHojoruu B Peanmsanus front-end 12 IIKP-4, ITIKP-10
mpoiieccax pa3paboTKu MPUIOKEHUS
[IPOTPaMMHOI0 Peanmuzamus back-end 12 ITKP-4, ITKP-10
obecrieueHust TIPHIIOKEHHS
Htoro 24
Hroro 3a cemectp 36
Uroro 36

5.5. KypcoBoii npoekT / KypcoBasi padora
He npenycMoTpeHo y4eOHbBIM MIIaHOM
5.6. CamocTosiTeqbHast padoTa

Bunbl caMmocToATeIbHOM paboThI, TPYJOEMKOCTh M (DOPMHPYEMBbIC KOMIICTCHIIMH TIPEICTaBICHBI B
tabnuue 5.6.
Tabmura 5.6 — Bujbl caMOCTOSITENILHOM pabOThI, TPYA0EMKOCTh B (pOpMHpyeMble KOMICTCHIIHN

HasBanus pasznenos | Bunsl camocroarensHon | Tpynoemkocts, | dDopmupyemslie ®opMbl
(Tem) TUCUUIUTUHBI paboThI q KOMIIETEHIIUHI KOHTPOJIA
4 cemecTp
1 MeTtonb!l u IToaroroBka k 8 [IKP-4, I[IKP-10 | TectupoBaHue
MIPOLIECCHI TECTUPOBAHUIO
paspaboTKu ITogroroska k 12 [1IKP-4, IIKP-10 | JlaGoparopHas
[POrpaMMHOTO naboparopHoii padore, pabota
obecrieyeHus HaIMCAaHUE OTYETA
Hroro 20
2 TexHos0ruu B IToaroroBka k 16 [IKP-4, I[IKP-10 | TectupoBaHue
mporeccax TECTUPOBAHUIO
paspaboTKu ITogroroska k 18 [1IKP-4, IIKP-10 | JlaGoparopHas
[POrpaMMHOTO naboparopHoii padore, pabota
obecrieyeHus HaIMCaHUE OTYETA
Hroro 34
Hroro 3a cemectp 54
IloaroroBka u cnaua 36 DK3aMeH
JK3aMeHa
Hroro 90

5.7. CooTBeTcTBHE KOMIIETeHIIUH, GOpMHUPYEeMBbIX IPH U3YYEeHUHU AUCHHUILIMHBI,
U BHJ0B Y4eOHOIi 1esiTeIbHOCTH

CooTBeTcTBUE KOMIIETEHIUH, (OPMUPYEMBIX NMPU U3YUYEHHH JUCLUIUIMHBI, U BUJIOB yueOHOM
JeSATEeTLHOCTH MPEICTaBICHO B TabymIie 5.7.
Ta6muma 5.7 — CooTBETCTBUE KOMIETEHIIUN, HOPMUPYEMBIX TIPH U3YUECHUHN TUCIUTIINHBI, U BUIOB

3aHATHN
dopmupyemeie Buapl yueOHOM NeSATEIbHOCTH
DopMBI KOHTPOJIA
KOMIIETCHIIMH Jlek. 3aH.|JIa0. pa6. |Cam. pal.
ITKP-4 + + + JlaGopatopHas pabota, TectupoBanue,
OK3aMeH
ITKP-10 + + + JlaboparopHnas padota, TecTupoBanue,
OK3aMeH

6. PeiiTuHroBasi cucreMa /1Jisl OLlEHKH yCIIeBAeMOCTH 00y4aromuxcst

6.1. bajuibHbIE OLEHKH I (POPM KOHTPOJIA
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bannbeHbIe o1eHKH 11 POpPM KOHTPOJIS MPEACTaBICHBI B Ta0uIE 6. 1.
Tabmuia 6.1 — banapHbIe OLIEHKH

. . | MakcumanbHbIi 62t
MaxkcumanbHbIA MaxkcumanbHbIA
3a IEPUO MEKITY Bcero 3a
@DOopMBI KOHTPOJIS 6amt Ha 1-y10 KT ¢ 0asu 3a mepuos
2KT u Ha xoHerly CEMECTP
Hayana cemectpa | Mexay 1KT u 2KT
cemecTpa
4 cemecTp
JlaGopatopHas pabota 20 20 20 60
TectupoBaHue 0 0 10 10
OK3aMeH 30
Hroro makcumym 3a 20 20 30 100
(58} (i}
Hapacratomum utorom 20 40 70 100

6.2. IlepecueTt 0a/1710B B OLICHKH 32 TEKYIIH KOHTPOJIb

[TepecueT 6anoB B OLIEHKH 3a TEKYIIUH KOHTPOJIb MIPEACTABICH B TabmuIie 6.2.
Tabmmia 6.2 — Ilepecuet 6aIOB B OIEHKH 32 TEKYIIHI KOHTPOJIh

bamibl Ha naTy TEKy1ero KOHTpoIs Onenka

>90% oT MakcuMalIbHOI cyMMbI OaiioB Ha gaty TK 5

Ot 70% 1o 89% ot MakcuManbHOI cymMbl OamioB Ha naty TK

Ot 60% 10 69% OoT MakcUManbHOI cymMMbl OamioB Ha naty TK

N|W | B~

< 60% oT MakcuMalIbHOI cyMMBbI OaiioB Ha gaty TK

6.3. Ilepecuet cymMMbI 02/1710B B TPAAUIIHOHHYI0 M MEKIYHAPOAHYIO OLIEeHKY

[TepecuyeT cymMMBbl 6asioB B TPAJUIIMOHHYIO U MEXAYHApPOJHYIO OIIEHKY MPECTaBIEH B TaOIHUIEe

6.3.
Tabmuma 6.3 — Ilepecuer cymMMbl 6AJIIOB B TPAJIUIIMOHHYIO U MEXKTYHAPOAHYIO OLIEHKY
Hroroas cymma 6asios,
Onenka YUYUTBIBAET YCIIECIIHO CIAHHBIN Onenka (ECTS)
IK3aMeH
5 (oTM4YHO) (3a4TEHO) 90— 100 A (OTIIMYHO)
4 (xopor1o) (3a4TeHO) 85 -89 B (ouens xoporo)
75 -84 C (xoporo)
70 — 74 D (ynoBneTBOpUTENHHO)
3 (yAOBIETBOPUTENBHO) (3aYTEHO) 65— 69
60 — 64 E (mocpencTBenHo)
2 (HeyIOBJIETBOPUTEIHHO) (HE 3aUTEHO) Hwxe 60 6amios F (meynoBnerBopureabHO)

7. YueOHO-MeTOAnYecKoe 1 MH(OPMAIIHOHHOE o0ecneyeHue TUCIUTIIHHbI
7.1. OcHOBHas JqUTEpaTypa

1. JlaBpumesa, E. M. IIporpammHasi HH)XEHEPHUS U TEXHOJIOTUU MPOTPAaMMHUPOBAHUS CIOXKHBIX
cucteM : yueOHUK 11 By30B / E. M. JlaBpumeBa. — 2-e usf., ucnp. u gon. — M.: FOpaiit, 2022. — 432
c. — (Bnicmiee obpazoBanue). — ISBN 978-5-534-07604-2. [DnekTpoHHBIN pecypc]: — Pexum
nocryna: https://urait.ru/bcode/491029.

7.2. lonoJTHUTEIbHAS JIUTEPATypa

1. Pozenbepr, /I. [IpumeHeHre 0OBEKTHOTO MOACIMPOBaHUS ¢ Ucnoiab3oBanneM UML u ananm3
npeneaeHToB: pykoBocTBo / J[. Pozen6epr, K. Cxort. — Mocksa : JIMK IIpecc, 2007. — 160 c. —
ISBN 5-94074-050-2. [DnexktpoHHbIi pecypc]: — Pexxum moctyma: https://e.lanbook.com/book/1226.

7.3. YuyeOHO-MeTOANYECKHE MOCOOUS
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7.3.1. O6s13aTe/IbHbIE YUeOHO-MEeTOAUYECKHE MOCOOHSI

1. MeTonbl U TEXHOJOTHH MPOrpaMMHUpPOBaHUs [DIEKTPOHHBINA pecypc]: — Pexum mocrtyma:
https://sdo.tusur.ru/course/view.php?id=7820.

2. Beb-nporpammupoBanue: MeToanuecKkue yKa3aHus 10 BHIMOTHEHUIO CAMOCTOSITENILHON paObOTHI
/" A. ®. Bauucteit - 2018. 9 c. [DnekTpoHHBIH pecypc]: — Pexum npocrtyma:
https://edu.tusur.ru/publications/8877.

3. Beb6-nporpammupoBanue: MeTonnyeckue yka3zaHus MO MPOBEACHUIO MPAKTUYECKUX 3aHATUH. /
. ®. Bauucteii - 2018. 11 c¢. [DnexkTpoHHBIH pecypc]: — Pexum pocrtymna:
https://edu.tusur.ru/publications/8899.

7.3.2. YueOHO-MeTOAUYECKHE TOCOOUS IJISA JIUIY
€ OrpaHUYeHHBIMU BO3MOKHOCTSMH 3/I0POBbSI 1 HHBAJIH/I0B

Y4eOHO-MeToANUECKHE MaTepUabl Il CAMOCTOSATEIbHON U ayJUTOPHOI paboThl 00yUarOLUIUXCs
W3 YHUCJIA JIUI] C OTPaHUYCHHBIMH BO3MOXHOCTSIMH 37J0POBbSI M HHBAJIUIOB MPEJIOCTABIAIOTCS B popMax,
a/IalITUPOBAHHBIX K OTPAaHUYEHUSIM UX 3I0POBBS U BOCTIPUTHS HHPOPMALINH.

J1st Iuu ¢ HapylIeHUsIMU 3PeHu:

— B hopMe JIEKTPOHHOTO JIOKYMEHTA,

— B I1€YaTHOW (hOpMe YBEIUICHHBIM IPUPTOM.

J1s Iuu ¢ HapyLIeHUsIMU cIyXxa:

— B hopMe JIEKTPOHHOTO JIOKYMEHTA,

— B miedatHou popme.

J1s UL ¢ HapyLIeHUsIMU OTIOPHO-BUIaTeIbHOI0 anmapara:

— B hopMe JIEKTPOHHOTO JIOKYMEHTA,

— B miedatHou popme.

7.4. CoBpeMeHHbIe TPodeccHOHATIbHBIE 0a3bI JAHHBIX
U UH(OpPMAaIIMOHHBbIE CTIPABOYHbIE CHCTEMbI

1. [Tpu M3y4eHUH AUCIUILUIMHBI PEKOMEHIyeTCs o0pamarhcsi K COBPEeMEHHBIM 0a3aM JTaHHBIX,
MHPOPMAIITMOHHO-CIIPABOYHBIM M MOUCKOBBIM cucTeMaM, K KOTOpeiM Y TYCVYPa oTKkphIT gocTy:
https://lib.tusur.ru/ru/resursy/bazy-dannvh.

8. MarepuaibHO-TEXHHYECKOE W MPOrPaMMHOe o0ecrneyeHue JUCHUNINHBI
8.1. MaTepuajJbHO-TeXHHYECKOE U TPOrpaMMHoOe odecriedeHne sl JeKIMOHHBIX 3aHATHI

Jlnst mpoBeieHUs 3aHATUN JIEKIIMOHHOTO THUIA, TPYIIOBBIX U UHAUBUIYATbHBIX KOHCYJbTAIIUA,
TEKYLIEro KOHTPOJIS U MPOMEXKYTOUHON aTTECTAllMU UCIIONb3yeTCsl yueOHask ayAUTOPHS C TOCTATOYHBIM
KOJIMYECTBOM ITOCAJOYHBIX MECT I Y4EOHOU rpymibl, 000pyA0BaHHAs JOCKOHM M CTaHAAPTHOU y4eOHOM
MeOenpto. IMeroTest MybTUMeINiTHOe 000pyI0BaHNE U YUE€OHO-HATIISAHBIE TIOCOOUS, 00eCTICUHBAIOIIINE
TEMaTUYECKHE WIUTIOCTPALMH T10 JIEKIIMOHHBIM pa3ziesiaM AUCLIUILITNHBI.

8.2. MaTepua/ibHO-TeXHNYECKOE U POrpaMMHoOe o0ecriedyeHue Jisl JIa0opaTOPHBIX padoT

Jlabopartopus "MHpopmaTuka u mporpaMMupoBaHue": ydeOHas ayAUTOpUS ISl MPOBEICHUS
3aHATUN NPAKTUYECKOTrO TUIA, yueOHAast ayIUTOPHs AJis NMPOBEIACHUS 3aHATUH 1ab0OpaTOPHOTO THUIIA,
MOMEIEHUE JJIsi KypCOBOI'O MPOECKTHPOBAHMS (BBIMOJHEHUS KYypPCOBBIX padoOT), MOMELIEHHE IS
MPOBEJCHUS TPYNIOBBIX U MHIMBUAYaIbHBIX KOHCynbTanui; 634034, Tomckas obnacTs, T. ToMck,
Bepuinnuna ynuua, 1. 74, 428 ayn.

Omnucanue UMeEIOIEerocss 000pPy0BaHUS:

- [IpoexTop Epson EB-982W;

- [IpoekuoHHbIN YKpaH;

- MarauTHO-MapKepHas A0CKa - 2 IIT.;

- Kommuiext cnennanu3upoBanHoi yueOHoM Meben;

- PaGouee mecTo mpemnogaBaTels.

[Iporpammuoe obecnieueHue:

- Django, MoaudunmpoBannas nuuensus BSD;

- Git 2.11.03, GNU GPLv2;

- Google Chrome, Open Source;
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- Microsoft Office 2010 Standard;
- Python, cBo6oanopacnpoctpansiemoe I10 coBmectumoe ¢ GNU GPL;
- Virtualenv, MIT License;

Jlaboparopus "Oneparmonasie cucteMbl 1 CYB/1": yueOHas ayautopus 1isi IPOBEACHUS 3aHATUI
MPaKTUYECKOIo THUIA, yueOHas ayAUTOpUs JJIsl IPOBEACHUS 3aHATHI 1a00paTOPHOro TUIIA, TOMEIICHHE
IJ1 KypCOBOTO HMPOEKTUPOBAHUS (BBIMOJHEHUS KYpPCOBBIX paboT), MOMEIIEHUE AJIS MPOBEICHUS
TPYNIIOBBIX U MHAWBUIYAIbHBIX KOHCyNbTanmii; 634034, Tomckas obmnacth, r. Tomck, Bepmuauna
ynuua, 1. 74, 430 ayn.

Onucanue UMeroerocs 000pya0BaHuUs:

- [Tpoextop Epson EB-982W;

- [TpoeKLIMOHHBIN 3KpaH;

- MarauTHO-MapKepHas JocKa - 2 IT.;

- KommiekT cnenuann3npoBaHHON yueOHOM Mebenu;

- PaGouee mecTo mpenogaBaTels.

[IporpamMmHoe obecrieueHue:

- Django, MoaudunmpoBannas nunens3us BSD;

- Git 2.11.03, GNU GPLv2;

- Google Chrome, Open Source;

- Microsoft Office 2010 Standard;

- Python, cBo6oanopacnpoctpansiemoe I10 coBmectumoe ¢ GNU GPL;

- Virtualenv, MIT License;

8.3. MaTepua/ibHO-TeXHNYECKOE U POrpaMMHOe o0ecredyeHue 1Jisl CaMOCTOSATeIbHOM padoThI

Jlist caMoCTOSATeNbHOUW pabOThl UCTIONB3YIOTCS YUeOHbIE ayaUTOPHUH (KOMIIBIOTEPHBIE KIIACCHI),
PacToNOKEHHBIC IO apecaM:

- 634050, Tomckas o6nactb, T. Tomck, Jlennna npocnexkr, a. 40, 233 ayn.;

- 634045, Tomckas obnacts, r. Tomck, yi. KpacHoapmetickas, 1. 146, 201 ayn.;

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

- 634034, Tomckas o6nacth, T. Tomck, Bepmmanna ynuna, a. 74, 207 ayn.

Omnwucanue UMeEIOIerocss 000py0BaHUS:

- yuebHas mebenb;

- KOMITBIOTEPHI;

- KOMIIBIOTEPHI MOJKITIOUCHBI K ceTu «MHTepHEeT» U 00eCnednBaloT JOCTYI B IJIEKTPOHHYIO
nHpopManoHHO-00pa3oBarebHylo cpeny TYCYPa.

[TepeueHs mporpaMMHOTO OOECTICUCHUSI:

- Microsoft Windows;

- OpenOffice;

- Kaspersky Endpoint Security 10 mnst Windows;

- 7-Zip;

- Google Chrome.

8.4. MaTepuaanO-TeXHquCKoe odecrneuyeHue AUCHUINJIHHBI JIs1 JIMI ¢ OrPAHUICHHBIMU
BO3MOKHOCTSIMHA 310POBbA U HHBAJINI0B

OcBoeHME AUCHUILIMHBI JIMIIAMU C OTPAHUYEHHBIMU BO3MOKHOCTSIMU 3/10POBbSI M MHBAJIUJAMHU
OCYIIECTBIISIETCS C UCITIOJIb30BAHUEM CPEICTB 00YUEeHUS OOIIEro U CreluaaIbHOro Ha3HAYEHUS.

[Ipu 3aHATHAX ¢ O0y4YarOUIMMHCA C HAPYUWIEHHSMH CJyXa MPEIyCMOTPEHO HMCIOJb30BaHHE
3BYKOYCHJIMBAIOIIEH ammapaTypbl, MyJIbTUMEIUNHBIX CPEICTB U JPYTUX TEXHUUYECKHUX CPEJICTB
npuema/nepenadn yueOHol nHpopMaImy B JOCTYIHBIX opMax, MOOMIIBHON CUCTEMBI MTPEINOJaBaHUs
JUTsL 00YYaIOIIUXCSl ¢ UHBAJIMHOCTHIO, MOPTATUBHON MHAYKIIMOHHON CHCTEMBbl. YueOHas ayAuTOpus, B
KOTOPOHW 3aHUMAIOTCSl 00ydYaromuecs: ¢ HapyIIeHUeM CiyXa, 000pyJa0BaHa KOMIBIOTEPHOM TEXHUKOM,
ayAMOTEXHUKOM, BUACOTEXHUKOM, SJIEKTPOHHOU IOCKOM, MYJIbTUMEIUMHON CUCTEMOM.

[Ipu 3aHATHSIX ¢ 00yUYaIONIMMUCS C HAPYLIEHUSIMHU 3PeHUs MPETYyCMOTPEHO MCIOJIb30BAaHUE B
JEKIUOHHBIX U y4eOHBIX ayAUTOPHUSAX BO3MOXKHOCTH MPOCMOTpaA YJAAJIEHHBIX 00BEKTOB (Hampumep,
TEKCTa Ha JOCKE WJIM claiijia Ha 3KpaHe) NMpH MOMOILHM BUACOYBEIUUHUTENEH 19 KOMPOPTHOTO
MIPOCMOTpa.
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[Ipu 3aHgATHAX ¢ OOYyYalOIMMHCS C HAPYHIEHHWSIMH ONOPHO-ABUTaTeJbLHOI0 ammapara
HCIIONB3YIOTCS allbTepHATUBHBIE YCTPONCTBA BBOJA MH(GOpPMalMU U APYyrue TEXHUYECKUE CpeacTBa
npuema/rnepeaadyn yueOHoW nHGOpMaIMU B JOCTYHMHBIX GopMax, MOOMIIBHON CUCTEMBI OOYyUYCHUSI IS
JIOJIEN ¢ MHBAIMIHOCTEIO.

9. OueHOYHbIe MaTePUAJIbI M METOAUYECKHE PEKOMEHIAMY 110 OPraHU3aAMH U3yUeHUsl
JUCIUTIINHBI

9.1. Conep:xaHne OLICHOYHBIX MATEPHAJIOB JJIsl TEKYIIEro KOHTPOJIS
U MIPOMEKYTOYHOM aTTecCTAUM

JIyist olleHKHU cTeneHru COPMUPOBAHHOCTH M YPOBHS OCBOCHUS 3aKPCTUICHHBIX 3a AUCIUTIIINHOMN
KOMITETEHIINI HUCTIONB3YIOTCS OLICHOYHBIE MaTepUallbl, MpeAcTaBiIeHHbIC B Ta0muIe 9.1.
Tabmuia 9.1 — @opMbI KOHTPOJISL U OLIECHOYHBIC MATSPHAIIBI

Hasparus paszenos (Tem) PopmHpyembie ®opmbl kKoHTpoItst | OnieHouHbIe MaTepuaisl (OM)
JUCITUTIAHBI KOMIIETEHIIUH
1 MeTtoast 1 IPoOIIECCHI [TIKP-4, ITKP-10 |JIaGopaTtopHas Tembl 1abopaTopHBIX paboT
pa3pabOTKu TPOrPaMMHOTO pabota
obecrieyeHus TectupoBanue [IpumepHbIil nEepedyeHb
TECTOBBIX 3a/IaHUI
OK3aMeH [Tepeuens sK3aMeHAIMOHHBIX
BOIIPOCOB
2 Texnosoruu B mporeccax [IKP-4, ITIKP-10 |JIaGopatopHas Tembl 1abopaTopHBIX paboT
pa3pabOTKH IPOrPaMMHOTO pabora
obecreueHHs TectupoBanue IIpuMepHBIil IepeyeHb
TECTOBBIX 3a/IaHUM
OK3aMeH [Tepeuens sK3amMeHaIIMOHHBIX
BOIIPOCOB

[lxana oneHku cHOPMUPOBAHHOCTU OTAEIBbHBIX MIAHHUPYEMBIX PE3yJIbTATOB OOyUYEHHS IO
JTUCIUIUIMHE TpUBeaeHa B Tabnuie 9.2.

Tabnuna 9.2 — llkana oneHku cHOPMHUPOBAHHOCTU MIAHUPYEMBIX PE3yJIbTATOB OOYUYEHUS TIO
TUACLUIINHE

®dopmynupoBKa TpeOOBaHMA K CTETICHH C(HOPMHPOBAHHOCTH
OrneHka Bamiaber 3a OM TJIAHUPYEMBIX Pe3yJIbTaTOB 00ydeHUS
3HATh YMETh BJIQ/IETh
2 <60% ot OTCYTCTBHE 3HAHUU OTCYTCTBHUE OTCYTCTBHE
(HEYIOBIIETBOPUTEIIBHO ) | MAKCUMAIBHOMU | HIT ()parMeHTApHBIC YMEHHUH HITH HABBIKOB WJIN
CYMMBI 0aJIOB 3HAHUSA JaCTHYHO (dbparMeHTapHbBIE
OCBOCHHOE MIPUMCHCHHE
YMCHHE HABBIKOB
3 ot 60% 1o ob1re, HO He B IIEJIOM YCHENTHO, B IIEJIOM
(YZIOBIIETBOPUTEIHHO) 69% ot CTPYKTYPUPOBAaHHbIE HO HE YCIICIIHOE, HO HE
MaKCUMaJIbHOM 3HAHUA CUCTEMAaTHYECKU | CUCTEMATHUECKOe
CYMMBI 0aJIOB OCYIIECTBIISIEMOE MIpUMEHEHHE
yMEHHE HaBBIKOB
4 (xoporio) ot 70% 1o c(hOpMHUPOBaHHEIE, B LIEJIOM B LIEJIOM
89% ot HO coJiepKallue yCHEIIHOE, HO yCHEUIHOE, HO
MaKCUMaJbHOM OTJIEbHbBIE coJieprKaIie coziepxaniue
CyMMBI 0ayuioB | mpoOIemMbl 3HAHUS OTJICIbHBIE OTJICTbHBIE
poOeIbl yMeHue poOeIbI
MPUMEHEHHE
HABBIKOB
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5 (oTIM4HO)

>90% ot c(hOopMUPOBaHHEIE | CHOPMUPOBAHHOE YCTICITHOE U
MaKCUMAaJIbHOW | CHCTEMaTHUYECKHUEC yMEHHE CHCTEMaTHYECKOE
CYMMBbI 0aJLIOB 3HAHUS NpUMEHEHUE

HaBBIKOB

[Ikana KOMIUIEKCHOHM OlleHKH ¢(hOPMHUPOBAHHOCTH KOMIIETEHIINI TIpuBeieHa B Tabmuie 9.3.
Tabmuia 9.3 — Illkana KOMIIJIEKCHOM OIIEHKH C(HOPMUPOBAHHOCTH KOMITETEHITHI

OrneHka

®opmynupoBka TpeOOBaHUM K CTETIEHU KOMIIETECHIINH

2
(HEyAOBIETBOPUTEIILHO)

He nmeeT He0OXOAMMBIX MPEACTABICHUI O IPOBEPSEMOM MaTepHae

170071

3HaTh Ha ypPOBHE OPMEHTHPOBAHMS, ITpeicTaBieHNi. OOyyaronuiics 3HaeT
OCHOBHBIC NPU3HAKU UM TEPMUHBI U3y4aeMOI0 3JIEMEHTA COACP KAHUS, UX
OTHECEHHOCTb K OIIPE/ICTICHHON HayKe, OTPACIH WK 00BEKTaM, y3HAeT B
TEKCTaxX, MU300paKEHUAX WIHM CXEMaX U 3HAET, K KAKUM HCTOYHUKAM HY>KHO
oOpamiarbes s 0oJiee eTaabHOrO ero YCBOCHHUS.

3 3HaTh U YMETh HA PeNPOAYKTHUBHOM YpoBHE. O0yyaronuxcs 3HaeT
(YZIOBIIETBOPUTENBHO) |M3YUYEHHBIHN 3JIEMEHT CO/IEp KaHUSI PEIPOAYKTUBHO: IPOU3BOIBHO
BOCIPOU3BOAMT CBOU 3HAHUS YCTHO, MUCBMEHHO WM B IEMOHCTPUPYEMBIX
JEUCTBHSIX.
4 (xopo11o) 3HaTh, yMETh, BIAIECTh HA AHAJUMTHYECKOM ypOBHE. 3Has Ha

PEIPOAYKTHBHOM YPOBHC, YKA3bIBATh HA OCOOEHHOCTH M B3aUMOCBS3H
HU3Yy4YCHHBIX O6’b€KTOB, Ha UX JOCTOMHCTBA, OIrpaHUYCHUA, UCTOPUIO U
MCPCIICKTHUBLI Pa3BUTHUA U 0COOEHHOCTH JJIA Pa3HbIX 00BEKTOB YCBOCHUSI.

5 (OTJIMYHO)

3HaTh, yMETb, BIIAJICTh HA CHCTeMHOM ypoBHe. OOyuaromuiicsi 3HaeT
W3YYEHHBIHN 2JIEMEHT COAEP KAHUSI CUCTEMHO, IPOM3BOJIBHO U 10Ka3aTEIbHO
BOCIIPOM3BOAMT CBOY 3HAHUS YCTHO, IMCBMEHHO WM B IEMOHCTPUPYEMBIX
JNENCTBUSAX, YUUTHIBAsI U YKA3bIBas CBSA3HM U 3aBUCUMOCTH MEKIY ITUM
AJIEMEHTOM U JPYTMMHU JIEMEHTAMU COJAEPKAaHUS AUCLHUIUIMHBI, €T0
3HaYUMOCTb B COJIEP>)KAHUU JUCLUILINHBL.

9.1.1. IlpuMepHBIii IepedeHb TeCTOBBIX 3a/IaHUI

1. B pamkax mpoekTa pa3pabOTKH MpPOTPaMMHOTO obecneyeHust co3qaéTcsi U OOHOBIsSETCS
KosoBas 06a3za. UTo crietyeT NpUMEHSTh Ul OpraHU3alui COBMECTHOM MapaslieIbHON paboThI ¢
KOJ/IOM OOJIBIIIOTO KOJIMYECTBA Pa3pabOTINKOB?

Version Control System

Task manager
Change control

Change management

2. Ilpu HEOOXOAMMOCTH JUHAMUYECKOTO U3MEHEHUS BEO-CTPAHUIILI, HATIPUMEDP, H3MCHECHUS €&
CTPYKTYPBI, MOXET OBITh MPUMEHEH HE3aBUCUMBIN OT si3bika API, mo3Bosstonuii mpeacTaBuTh
BeO-TOKYMEHT CTPYKTYPHO M 00pamiarhcs K JIEMEHTaM CTpaHUIsl mporpamMmuo. Kakoit API
MOJKET OBITh IPUMEHEH JIJISl HETIOCPEICTBEHHOTO OOPAICHHSI K 3JIEMEHTaM BeO-CTPaHUIIBI.

Virtual DOM
HTML

DOM

Shadow DOM

3. B pa3paboTke mporpaMMHOTO OOECIeYeHUs OJHHUM H3 KIHOYEBBIX MOMEHTOB SIBISCTCS
JOCTUXKEHUE OOILIero BHJACHHS 3aj1ay MPOEKTa, YTO YNPOIIaeT pa3paboTKy W MO3BOJSET
n30exaTh peanusanuu (yHKIIHOHATA, KOTOPBIA HE yCTpaWBaeT 3aKa3unka/mosib3oBates. [Ipu
peUICHUH STOU 3agauu MOTYT NPUMCHATHCA PA3JIMUHBIC MHCTPYMCHTBI AJIs1 BU3YyaJIN3allun
MPOEKTa U €ro COCTaBisroNuX. Kakoi MHCTpPYMEHT B paMKax agile-moaxo/a MOXeT ObITh

IIPUMEHEH IS

LEJIOCTHOTO NPOEKTUPOBAHUS MPOrPAMMHOTO NPOAYKTAa U OTPa3UTh IYTh

MOJIH30BATENS B TPOrPAMMHOM MPOIYKTE?
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User story
Customer Journey Map
User story Mapping
User Journey Map

4. B paxae 3anad KJIUEHTY MPEANOYTUTEIbHO TOYHO yKa3aTh, KaKUe JaHHbIE €My HYXKHBI,
OTPENIETUTh UX CTPYKTYpYy U 00beM. Kakoil HHCTpYMEHT MpeoCTaBiIsieT CHHTAKCUC, KOTOPBIi
OTNMCHIBACT KaK 3alpaiiuBarh JaHHbIE?
SOAP
g RPC
GraphQL
JSON RPC

5. OnHO# W3 OCHOBHBIX XapakKTEPUCTUK MPOTPAMMHOTO OOECHEUYECHUS SBISICTCSA
byHKIMOHAIBHOCTH. J{J1s onucanus TpeOGoBaHUI K CUCTEME MOTYT UCIOJIb30BAaThCs PA3IMYHbIE
MOJXO0/bl, B 3aBUCUMOCTH OT MpUMEHsAEeMOW MeTonojoruu. Kakoi MHCTpyMEHT clieAyeT
NPUMEHUTh A9 HehOpMalIbHOTO OMHUCAHHUSA NIaHUPYEeMOW (QYHKIMOHAJIBLHOCTH MPHU
peanuzanuu npoekta B SCRUM metononorun?
BapuanTtsl ucnosiab3oBaHus
[Tonp30BaTenbCKME UCTOPUU
TpeboBanwus Kk cucteme
Texunueckoe 3agaHue

6. Ilpu peanusauuu MpoeKkTa CO3JaHHS MPOTPAMMHOIO oOecreueHus, KaKk MpaBUilo, CIEeAYeT
ONpeAeauTh ATAlbl pa3paboTKU U UX MOCIEA0BATEIbHOCTh, paCHpeaeanuTh 005 3aHHOCTU U
OTBETCTBEHHOCTb 3a BBINOJHEHUE ONpeAedEHHBbIX 3ajad. UTo cienyeT NPUMEHATH MpPU
pa3paboTke mporpamMmmMHoOro o0OecredeHusl Ui pPelieHusl TaHHBIX BOMPOCOB?
[Tapanurma nporpaMMHpOBaHUS
VYnpaieHue npoeKToMm
Meronomnorus pa3paboTKu
TexHonorus MporpaMMHpPOBaHUS

7. OqHUM W3 TPOLIECCOB MPOSKTHUPOBAHUS SBJISETCS MOJCIMPOBAHHE MPEAMETHOW 00JacTH,
OIpeNIeICHUE 3HAYMMBIX JIJIA 3aJ1a4 CYIIHOCTEH U CBsizel Mexay HuMHu. Metonosioruss RUP
MpeAoKUIa BU3yalbHOE MOJIETUPOBAHUE U COOTBECTBYIOUIUI HHCTPYMEHT, KOTOpPbIE B UTOTE
MOJTYYUJTH IIUPOKOE PACIPOCTPaHEHUE U IPUMEHEHNE B Pa3IMYHbIX METOI0IOTHIX. UTO MOXKET
OBITH MCIIOJB30BAHO JJIsI MMPOBEACHUS BU3yaJbHOIO MOJEIMPOBAHUS MPEIMETHON o0JacTu
3agaqyun?
UML
IDEF
EPC
BPMN

8. BaxxHO#l 4YacThio pa3pabOTKH SBIAETCA OOEcCmeueHHEe MEePEHOCHUMOCTH MPOTPAMMHOTO
obecrnedyeHusi, BO3MOKHOCTh Pa3BEpHYTh €ro OJHOBPEMEHHO Ha pa3IMYHBIX CepBepax, B
pa3nUYHbIX OKpyXeHusx. [IpuMeHeHne KaKOW TEXHOJIOTHMH IO3BOJISIET HE 3aBUCETH OT
CEepBEPHOr0 MPOTPAMMHOTO obOecrnedyeHus] Mpu pa3BEPTHIBAHUM MPHUIOXKEHUS U MPU I3TOM
3aJIeUCTBOBATH I PaOOTHI SAPO XOCTOBOM ONEPAIMOHHON CHCTEMBI?
TpaHcnupyeMble S3bIKA
BupTtyanbHble MalIMHbI
KonTeiinepsl
Omynsitopsl ABI

9. Jlnsa coBpemennoro 10 xapakrepHo yactoe oOHOBIeHHE. OTHUM U3 MOIX00B K 3 (HEKTUBHOU
pa3paboTke u yactomy BbINycKy Bepcuil I1O sBaseTcs MakcumalbHas aBTOMaTH3aLMs
MPOLIECCOB, B YACTHOCTHU, aBTOMAaTH3aIMs COOPKH U TECTUPOBaHMS M3MeHeHHH koaa. Kakas u3
npaktuk DevOps nmpumensiercs Ajis aBTOMaTH3allUM MMOCTABKM M3MEHEHUW B pa3iUyYHbIC
OKPY>KCHHSI M TIOJTyUYCHUsI 0OpAaTHOW CBSI3U IS IUTAHUPOBAHUS JalbHEHIICH pa3paboTku?
Continuous Integration
Continuous delivery
Continuous deployment
CI/CD pipeline

10. Pa3BépThiBaHME M DKCIUTyaTallMs MPUIIOKEHHUH C KIMEHT-CEPBEPHOU apXUTEKTypOull TpeOyeT
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JIOTIOJTHUTEILHBIX 3aTpaT Ha XOCTUHT. [IpuoxeHne 3amyIeHo Ha cepBepe M, CIEA0BATEIbHO,
HEOOXOMMO OIJIAYUBATh CEPBEPHOE BPEMs 3a BECh MEPHOJ MMOKA MPUIIOKEHHE 3aMyIIeHO U
JIOCTYITHO JJIsl KJIMEHTOB. {71 COKpalleHnss TaKuX pacxoJ0B MOXET MPUMEHATCS Serverless-
ApXHUTEKTypa, KOTOpas MO3BOJISIET HE JePKaTh MPHIOKEHUE MOCTOSHHO 3alylIeHHBIM, a
3amycKaTh €ro Mo TpeOOBAHUIO U B HY)KHOM KOJUYECTBE KOIHH I 00eCIIeueHUs TOCTyTHOCTH
B 3aBUCUMOCTH OT Harpy3ku. YTo Mmo3BoJisieT aBTOMAaTH3UPOBATH CO3JaHHE, MOHUTOPUHT U
pa3BepThIBAHUE PECYPCOB ISl 00E€CTICUCHUS JOCTYMHOCTH MPHJIOKEHUN B 3aBUCUMOCTHU OT
Harpy3ku?

Docker

Helm Chart

Kubernetes

Kustomize

9.1.2. IlepeyeHb IK3aMEeHANMOHHBIX BONIPOCOB

. KuzneHHsI# MK TporpaMMHOTo obecnedenus. [Iporecchbl )Ku3HEHHOTO UK TPOrPaMMHOTO

oOecnieueHns. Moenu )KU3HEHHOTO IIUKJIA IPOrPaMMHOT0 00ECTICYEeHHSI.

. [lonarue meromosiorus pa3paboTKu MporpaMMHOTO obecrneueHus. [ MOKkue METOmOIOTHHU

pa3paboTKu mporpaMMHOro obecrieueHus. [I[pumeps METOI0IOTHI.

[Tonsitue TexHoJOrusl mporpaMMupoBanus. OCHOBHBIE 3Tambl pa3pabOTKU MPOTPAMMHOTO
o0ecrieyeHus.

Buzsl TecTupoBaHUsA IPOTPaAaMMHOTO 00ecrieueHHs.

Hexomnosunus cuctemsl. Ilpoueaypnas nekommno3unus. OO0BEKTHO-OPUEHTHPOBAHHAS
JICKOMITO3HIIHS.

[Tapagurma nporpammupoBanus. [I[pumepsl napaaurm NporpaMMHpPOBAHUS.

[IpoexkTupoBanue cuctemsbl: 3anemieHue (coupling) u cBA3HOCTH (cohesion) 3JeMEHTOB
POTPaMMHOTO 00ecTieueHHs.

. nTepdeiic monp3oBaTens, €ro OCHOBHbIE XapaKTEPUCTHKH.

CucrteMa kKoHTpossl Bepcuil. Bunel cucrem KoHTposs Bepcuid. IIpumepsl cucteM KOHTPOJIA
BEpCUH.

W neHTudukanus pecypcoB B CETH.

Be6-cepBep (ctaTnueckuii BeG-cepBep, TMHAMUYECKHI BeO-cepBep).
HTTP-nporoko.

HTTP-3anpoc. Meronst HTTP-3ampoca.

HTTP-otBeT, KOABI COCTOSHHUS.

HTTP 3aronoBku (3arojIoBKM OTBETA, 3arOJOBKH 3aIpoca, 3ar0JIOBKU CYIIHOCTHU, 3aTrOJOBKH
0€e30MacHOCTH).

HTTP/2.

OcHoBHbIe cocTaBsonye front-end pazpaboTku.

Bépctka BeO-cTpanull. AgantuBHOCTH BEPCTKU. KpoccOpay3epHoCTh BEPCTKH.
Cascading Style Sheets. Merononoruu CSS.

Document Object Model (DOM).

Model-View-Controller.

[Tonxon Ajax. Ilpumenenne XMLHttpRequest u Fetch APIL.

Single Page Application.

Progressive Web applications.

Service Workers.

Application shell.

Serverless-npunoxeHus.

Cnemuduueckue 3agaun back-end yactu mporpaMMHOro obecreueHus..
CRUD onepauuu.

ORM (Object-relational mapping).

REST (Representational state transfer).

Texnonoruu B3aumoeiicteus front-end u back-end mpunoxxenus.

Content Management System.

Crek Texnonoruii (front-end stack, back-end stack, full stack).

Crex LAMP.

Full stack na npumepe MEAN/MERN/MEVN.
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37. MukpocepBHUCHasI apXUTEKTypa MPOrpPaMMHOTO 00eCTIeYeHUSI.

38. IMoxxoasl K pa3BEPTHIBAHUIO MPOTPAMMHOT0 oOecrieueHus (TPaauIlMOHHBINA, BUPTYyaTH3aIus,
KOHTEWHEpHU3aIIHS).

39. OpxkecTpaiusi KOHTEHHEPOB.

40. Continuous Integration /Continuous delivery, Continuous deployment.

41. CI/CD pipeline.

9.1.3. Tembl 1a00paTOPHBIX padoOT

Amnanu3 TpeOoBaHUl K IPOrpaMMHOMY MIPOAYKTY
[TpoexTHpoBaHKE MPOrPAMMHOTO 00ECTICUCHHS
BuenpeHue cucteMsl KOHTPOJIS BEpCU
Peanuzanus front-end npunoxenus

Peanuzanus back-end npunoxxenus

Nk W=

9.2. MeTonnueckne peKOMeHIalUN

YueOHBI MaTepuan u3iaraercsa B GopMme, Mpernoiaraliei caMmoCTOsSTEIbHOE MBIIIICHUE
CTYJIEHTOB, camooOpa3oBanue. [Ipu 3ToM camocTosITeNbHas paboTa CTyAICHTOB UIPAET PEIIAIOIIYIO POJIb
B XO/JI€ BCETro y4eOHOro mpolecca.

HauaTp uzydenue AuCHHUIUIMHBI HEOOXOIMMO CO 3HAKOMCTBA C paboueil mporpaMMoi, CIUCKOM
y4e0HO-METOJUYECKOTO U MporpaMMHOro odecredeHusi. CamocrosiTenbHas padoTa CTyeHTa BKIIOYaeT
paboTy ¢ yueOHBIMH MaTepualiaMH, BBIOTHEHHE KOHTPOJIbHBIX MEPONPUATHH, MPEeayCMOTPEHHBIX
y4€OHBIM TUTAHOM.

B npouecce uzydeHus: TUCUUILIMHBI ISl Ty4YIIETO OCBOEHUS MaTepHraia He0OX0IUMO PEryJspHO
oOpamaTbCcsi K pEKOMEHAYEMOW JUTEepaType M MCTOYHUKAM, YKa3aHHBIM B y4eOHBIX MaTepuanax;
MOJIb30BaThCsl yepe3 KaOMHEeT CTyAeHTa Ha cailte YHuBepcutreTa o0pa3oBaTeIbHBIMU pecypcaMu
ANEKTPOHHO-OMOIMOTEYHON CUCTEMBI, a TAK)Ke 00IIEeTOCTYTHBIMU UHTEPHET-TIOPTaIaMU, COACPKAIIUMHU
Hay4YHO-TIONYJSPHbIE U CIEIUaJIU3UPOBAHHBIE MaTepHasbl, MOCBSIICHHbIE PAa3JIUYHBIM acHeKTaM
y4eOHOW AMCUUILIUHBIL.

[Ipu camMoCTOATEIHLHOM U3YYEHHUU TEM CIIEAYHTE PEKOMEHIAIHSIM:

— YTEHHE HWJH MPOCMOTP MaTepHualia OCYLIECTBISHTE CO CKOPOCTHIO, NOCTATOYHOM s
WHAUBUAYATbHOTO TOHMMAaHUS M OCBOEHHS MaTepuaja, BbIJIENsisi OCHOBHbIE UJEH; HA OCHOBAHUHU
M3YUYEHHOT'0 COCTaBUThH Te3UChl. OCBOMB MaTepual, MOMbITATbCS COOTHECTH TEOPHUIO C IPUMEpPAMHU U3
MIPAKTUKU;

— €CJIM B TEKCTE BCTPEUAIOTCS HE3HAKOMbIE UM MAJIO3HAKOMbBIE TEPMHHBI, CIIEYET BBISICHUTH UX
3HaYEHHE JIJIsl TOHUMaHUS JajbHEHIIero MaTepuarna;

— OCMBICIIMBalTE MPOYUTAHHOE U N3YUEHHOE, OTBEUATE HA MPEJI0KEHHbBIE BOIIPOCHI.

CtyaeHThl MOTYT MOJy4aTh HHAUBUIyaIbHbIE KOHCYIbTAMH, B T.4. C UCIIOJb30BAaHUEM CPEJICTB
TEJIEKOMMYHUKAIUH.

[lo nucuuniavHe MOTYT MPOBOJIUTHCA JOMOJHUTEIbHbIE 3aHATUS, B T.4. B opMe BEOMHAPOB.
Pacnimcanue BeOMHApOB | 3anucu BEeOMHAPOB MyOJMKYIOTCS B DJICKTPOHHOM Kypce / JIEKTPOHHOM
KypHaJIe Mo TUCIUIUINHE.

9.3. TpeGoBaHusl K OLIEHOYHBIM MaTepPHAJIaM JIJIsl JIMI ¢ OTPAHUYEHHBIMH BO3MOKHOCTSIMU
310POBbsI H HHBAJINI0B

s nun ¢ OrpaHUYEHHBIMH BO3MOXHOCTSMHU 3J0POBbS M MHBAJIHUIOB NPEAYCMOTPEHBI
JIOTIOJTHUTEJIHHBIE OLIEHOYHBIE MaTepHalibl, IEPEeYeHbh KOTOPHIX yKa3zaH B Ta0mnwie 9.2.

Tabnuma 9.2 — JlomonHUTENbHBIE MaTepHallbl OLICHUBAHUS JUJISL JIUIl C OTPAHUYCHHBIMH
BO3MOKHOCTSIMUA 3JJ0POBbsi 1 WHBAJINJIOB

Bupl 7onMOMHUTENBLHBIX OLIEHOYHBIX CDOpMBI KOHTPOJIAA 1 OLICHKHU

Kareropuu o6yuaronmxcs

MaTepHaoB pe3yJabTaToOB 00yUYEHUs
C HapylmeHusIMH cIyxa TecTbl, NMCbMEHHBIE [IpenmyiiecTBEHHO TUCHbMEHHAS
CaMOCTOSITeNIbHBIE PaOOTHI, BOITPOCHI IIPOBEpKa
K 3a4€Ty, KOHTPOJIbHBIE pabOTHI
C HapylLIeHUSIMU 3pEHUS CobecenoBaHue 1o BOpocam K [Ipenmy1iecTBEHHO yCTHas
3a4eTy, OMpOC M0 TEPMUHAM poBepKa (MHAWBUYAJBHO)
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C HapylLIeHUSIMH OIIOPHO-
JIBUTATEJILHOTO arapara

Pemenue nucTaHIIMOHHBIX TECTOB,
KOHTPOJIbHBIE pa0OThI, TMCbMEHHbBIE
CaMOCTOSITENIbHBIE PaOOTHI, BOITPOCHI

K 3a4eTy

[IpeumyiecTBEHHO
JUCTaHIMOHHBIMU METOIaMH

C orpaHu4eHUSIMHU 110
0o01IeMe IUIITHCKUM
MOKa3aHMUSIM

TecTbl, TUCbMEHHBIC
CaMOCTOSTENIbHBIE PAaOOTHI, BOITPOCHI
K 3a4€Ty, KOHTPOJbHBIE paOOTHI,
YCTHBIE OTBETHI

[Ipenmy1iiiecTBEHHO MPOBEPKa
METOJIaMH, ONPEIEISIOIIMMHUCS

HACXOS U3 COCTOSIHUSA
oOyyJaromerocss Ha MOMEHT
MIPOBEPKHU

9.4. MeToauueckue PE€KOMEHIAUHA MO OMCHOYHBIM MaTepuajaamM AJdA JUIl ¢ OrpaHUYCHHBIMHA

BO3MOKHOCTSAAMH 310POBbA U HHBAJIN/I0B

I[J'IH JMLg € OTpaHUYCHHBIMU BO3MOKHOCTAMHU 3J0POBbA U MHBAJIUAOB IMPEAYCMATPUBACTCA
AOCTYIIHAsA (bopMa MpeaOCTaBJIICHUA 3aJaHUM OLIEHOYHBIX CpeacCTB, a KUMCHHO!

— B mieyaTHoi (opme;

— B mieyaTHOM (hopme ¢ yBeIMYEHHBIM HIPUPTOM;

— B hopMe 2NIEKTPOHHOTO TOKYMEHTA;

— METOJIOM YTEHHS aCCUCTECHTOM 3aJaHUs BCIIYX;

— IpeoCTaBICHHE 3a/1aHUs C UCTIOIb30BaHUEM CYPIOTIEPEBOA.

Jlutiam ¢ OrpaHMYEHHBIMU BO3MOXKHOCTSMH 3I0POBbSI M MHBAIHAAM yBEIUYMUBAETCS BpeMs Ha
MOJATOTOBKY OTBETOB Ha KOHTPOJbHBIE BOMPOCHL. s Takux oOyyarouiuxcs mpeaycMaTpuBaeTCs
noctynHasi popma nmpeaocTaBiIeHHsI OTBETOB Ha 3a/IaHUs, @ UMEHHO:

— INMCHbMCHHO Ha 6yMare;

— Ha0Op OTBETOB Ha KOMIIBIOTEPE;

— Ha0Op OTBETOB C UCHIOJIB30BAHUEM YCIYT ACCUCTEHTA;

— IpEeJCTaBJICHNE OTBETOB YCTHO.

[Ipouenypa oleHUBaHUS PE3YyJIbTATOB OOYYEHHS IHI[ C OFPAHMYEHHBIMH BO3MOYKHOCTSIMU
310POBbS U MHBAIHAOB MO AUCHUILIMHE MPpEIycMaTPUBAET MpeaocTaBleHne nHPopMauu B popmax,
aJIaNTUPOBAHHBIX K OTPAHUYEHUSAM UX 3/I0POBbS U BOCTIPUATHS HHPOPMAIIUU:

Jst M1 ¢ HAPYIIEHUSIMU 3PeHHUst:

— B hopMe 2IIEKTPOHHOTO TOKYMEHTA;

— B MieyaTHOU popme yBeTHMueHHBIM HIpU(TOM.

Jst M ¢ HAPYIIEHUsIMHU cJiyXa:

— B hopMe 2IIEKTPOHHOTO TOKYMEHTA;

— B IIeyaTHOU (opme.

I[J'IH JIMI ¢ HAPDYIICHUAMH OMMOPHO-ABUIaTCJIbHOI'0 anmapara:

—B cbopMe OJICKTPOHHOI'O JOKYMCHTA,

— B IIeYaTHOM (opme.

HpI/I H606XOI[I/IMOCTI/I JI JIUL ¢ OTPAaHMYCHHBIMU BO3MOXHOCTAMHU 340POBbA U MHBAJIHUIO0B
nponeaypa OuCHUBAHUS PE3YJIbTATOB O6y‘leHI/I${ MOJKCT IIPOBOAUTLCA B HECKOJIBKO 3TAIlOB.
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