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VY4eOnsIii man mHadopa 2023 roga

O0beM JUCHMIIMHBI U BUABI yU€OHOU AESITEIbHOCTU

Bunbl yueOHOIl esTenbHOCTH 5 cemectp Bcero EnnHunel

JIeKIIMOHHBIE 3aHATHS 18 18 4acoB
JlaGopaTopHbie 3aHITHS 36 36 4acoB
CamocTtosarenbHas pabora 90 90 4acoB
OO0mmas TpyJI0€MKOCTh 144 144 4acoB
(BKITIOUAS POMEKYTOUHYIO aTTECTAIIHIO) 4 4 3.€.

@®opMbI TPOMEKYTOUHOM aTTeCTalus CemecTtp
3auer 5

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. Ilo3HaKOMUTH CTYJEHTOB C Pa3JWYHBIMU HANPaBICHUSIMU CYUIECTBYIOUIMMHU B OTpaCIU
MPOrpaMMHOTO o0ecredeHus: pa3padoTKa HACTOJBHBIX MPUI0KEHUM, BEO-MPUIIOKESHUH, MOOMIIBHBIX
MPUIIOKEHUH.

2. T103HaKOMHTP CTYZCHTOB C PA3JIMYHBIMHU CTEKaMH TEXHOJIOTHH JJIs1 pa3paOdO0TKH MPHUIIOKCHHH.

3. [103HaKOMUTH CTYJIEHTOB C PA3JIUYHBIMHU APXUTEKTypPaMH MPUIIOKEHUN: MOHOJIUTHOM, CEpBUC-
OPUEHTUPOBAHHOM, MUKPOCEPBUCHOM.

4. T10o3HaKOMHUTH CTYJAEHTOB C PA3JIMYHBIMHM IMOAXOJAaMH K pPa3BEPTHIBAHUIO MPUIOKECHUMN:
TpaIULMOHHBIM, IPUMEHEHHEM BUPTYaJbHBIX MAIllUH, KOHTeHHEpU3aue.

5. V3yuuTh 1 1aTh HaBBIKU UCIIOJIH30BAHUS TEXHOJIOTHI U MHCTPYMEHTOB, TPUMEHSIEMBIX Ha BCEM
MPOTSHKEHUH KU3HEHHOTO IUKJIAa TPOrPAMMHOI0 00ECIICUEHHS.

6. M3yuuTh mpouecchl KM3HEHHOT0, METOJbl U WHCTPYMEHTHI aBTOMAaTH3allMUd MPOLECCOB
YKU3HEHHOTO LIMKJIa IPOrPaMMHOT0 0OecTeueHusl.

7. U3y4uTh M JaTh HaBBIKM MCIOJb30BaHUA METOJOJOTHHN pa3pabOTKH MPOTrpaMMHOTO
obecrieueHus (MPaKTUKU THOKUX METOOJIOTHA).

2. MecTto aucuuniannsl B crpykrype OIIOIT

bnok pucuunnun: b1. ucuumimnnast (Moayn).

Yacte O6soka aucturiuH: YacTs, popmupyemas ydacTHUKaM# 00pa30BaTEIbHBIX OTHOIICHHIA.

Monayns mucuurinHa: Moaysabs HanpaBieHHOCTH (poduiist) (major).

Nunexc quctumiunel: 51.B.02.04.

PeanusyeTcs ¢ mpUMEHEHHEM SJIEKTPOHHOTO OOy4YeHUs, JUCTAHIIMOHHBIX 00pa30BaTEIbHBIX
TEXHOJIOTUM.

3. Hepeqeﬂb IJIAHUPYEMBIX PE3YyJbTAaTOB Oﬁy‘lel-[]/lﬂ no JTMCUMIIJIMHE, COOTHECCHHBIX C
HHAUKATOPpaAaMH J0CTUKCHUSA KOMIIeTeHIInii

[Iponecc u3ydeHuss TUCIUTUTMHBI HANpaBieH Ha GOPMHUPOBAHUE CIEAYIONIUX KOMIICTCHIIUHA B
cootBetcTBUU ¢ ®I'OC BO 1 0cHOBHOI 00pa3oBaTeabHOM MporpaMmoi (Tadsmma 3.1):
Ta6mmma 3.1 — KoMneTeHnu 1 HHAUKATOPBI UX JOCTHIKEHUS
NHauKaTOpsl JOCTHKEHUS [Tnanupyembie pe3yabTaThl O0yYeHUS 110
KOMIICTEHIIMH JUCLUIUIMHE

Komnerenius

yHHBepcaJIbeIe KOMIIETCHIIUN

Oob0menpodeccuoHanbHbIe KOMIIETEHIIUN

IIpodeccuonanbHbIe KOMIIETEHIIUH
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[1K-2. Cnocoben
BBITIOJIHATH PAaOOTHI U
yIpasieHue padoTaMu
10 CO3/IaHUIO
(MoguduUKaun) u
COIIPOBOXKJICHHIO
UH(POPMALIMOHHBIX
CHCTEM,
ABTOMATH3UPYIOIINX
3a1aun
OpraHU3aIIOHHOTO
yIpaBiieHus: 1 Ou3Hec-
POIIECCOB

[1K-2.1. 3naet nporuecchbl
CO3/1aHUS U UCIIOJIb30BAHUS
MH(POPMALMOHHBIX CEPBUCOB
(KOHTEHT-CEpBUCOB)

3HaTh OCHOBHBIE IIPOLIECCHI pa3paboTKu
IPOTPAMMHOTO 00eCIieueH s, pa3InIHbIe
MCTOABI MPOCKTUPOBAHUA, CO3JaHUA U
AKCIUTyaTaIliH IPOrPAMMHOTO 00eCTICUeHUS

IIK-2.2. YMmeer
paszpabaThIBaTh
nH()OPMAITMOHHBIE CUCTEMBI
TSl pabOTHI CO CIIOKHO-
CTPYKTYpPHUPOBAaHHBIMH
0a3zaMu TaHHBIX

YMETh UCTIONIb30BAaTh HAa IPAKTUKE Pa3INYHbIE
METO/Ibl U TEXHOJIOTHH ITPOEKTUPOBAHUS U
CO3IaHMSI Pa3JIMYHBIX BUJOB POTPAaMMHOIO
o0ecreyeHusi, yMeThb UCII0JIb30BaTh

PO UIBHBIA HHCTPYMEHTAPHH,
MIpUMEHSEMBIN B Tporieccax pazpadorku [10

IIK-2.3. Bnageetr HaBBIKaMU
paboTsI ¢
MHCTPYMEHTAJIbHBIMU
CpeIcTBaMu pazpaboTKu web-
IIPUWIOKEHUN U
UCTOJIb30BaHus 0a3 JaHHBIC B
web- MPUI0KEHUSIX

BJIaJICTh METOJIaMH OIICHKH U 3KcriepTu3bl [T-
MPOCKTOB, HABBIKAMU MPOCKTUPOBAHUS U
CO3/IaHUs POrPAMMHOT0 OOCCIICUCHHUS,
HaBBIKAMU KOMaHHOM pa3pabOTKu
MPOTPAMMHOTO 00eCTICUCHHSI, HAaBBIKAMHU
MPOCKTUPOBAHUS IPOTPAMMHOTO
obecricueHHsI, HAaBbIKAMHU MPOCKTUPOBAHUS U
CO3JIaHUs MOJIb30BATEIILCKUX HHTEp(eu! |coB,
HaBBIKAMHU Pa0OThI C TEXHOJIOTUIMU
pa3paboTKu st pa3pabOTKH KIUSCHTCKOM
YaCTH MPOTrPAMMHOI0 00CCIICUCHHUS,
HaBBIKAMHU Pa0OTHI C CEPBEPHBIMU
TEXHOJIOTUSIMH Pa3pabOTKU MPOTrPaAMMHOTO
obecrneyeHus

4. O0beM IMCUMIIMHBI B 3249€THBIX eJHHULIAX C YKA3aHHEM KOJIHYeCTBA AKA/leMH4YeCKHUX 4aCOB,
BbIICJICHHBIX HA KOHTAKTHYIO pa0d0oTy 00y4aromuxcsi ¢ nNpenoaaBarejieM
H Ha CAMOCTOSITEJILHYIO pa0doTy 00y4arommxcst

OO01mmast TpyA0€MKOCTh JUCIUTUINHBI COCTABISET 4 3a4eTHBIX eUHUIL, 144 akaJeMHUeCKUX 9acoB.
Pacnpenenenue Tpya0eMKOCTH TUCHUILIAHEI 110 BUJAAM YYEOHOU JEATEILHOCTH MPEICTABICHO B

tabnuie 4.1.
Ta6ymna 4.1 — Tpy10eMKOCTh AUCIUIUIMHBI 110 BUAAM YU4COHOM JIeITeIbHOCTH
= Beero  |CemecTpsl
Bunbl yueOHOI NesTenbHOCTH
4acoB |5 cemecTp
KonTakTHas aynuropHasi padora o0y4yaroumuxcs ¢ npenojaaBarejaeM, BCero 54 54
JIeKk1IMOHHbBIE 3aHATUA 18 18
JlabopatopHbie 3aHATHS 36 36
CamocTosiTesibHAsi padoTa 00y4alOIIMXCS, B T.4. KOHTAKTHAsl 90 90
BHeayIMTOpHAasi padoTa 00y4awIMXxcs ¢ npenoaaBaresjieM, BCero
IToaroroBka k 3auery 24 24
[ToaroroBka Kk TECTUPOBAHUIO 20 20
[ToaroroBka k 1abopaTopHOii paboTe, HATMCAHUE OTYETA 46 46
O0mas TpyA0eMKOCTh (B Yacax) 144 144
OO0mas TpyroeMKoCTh (B 3.€.) 4 4

5. CTpykTypa u colep:kaHue TUCHHUILIMHBI
5.1. Pa3znennl (TeMbl) JUCHUNJIMHBI U BUAbI Y4eOHOI 1eiITeJIbHOCTH

CTpyKTypa IHUCIUIUIMHBI 0 pa3jenaM (TeMaM) B BUJaM y4eOHOH JesATEeIbHOCTH MPHUBEICHA B
tabymue 5.1.
Ta6muma 5.1 — Paznensl (TeMbl) TUCIUILIAHBI M BUABI YI€OHON ACATEIHHOCTH
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HasBanus paznenos (Tem) Jlex. | Jla6. | Cam. | Bcero uacoB dopmupyembie
JTUCIUTUTUHBI 3aH.,4 | pab. | pab.,u |(6e3 3x3ameHa) KOMITETCHIHT
5 cemecTp
1 Metoab! 1 poriecchl pa3padoTKu 6 12 42 60 [1K-2
IPOTrPaMMHOT0 0OecreueHust
2 Texnonoruu B mporueccax 12 24 48 84 [1K-2
pa3pabOTKU POrPaMMHOTO
obecrnieyeHus
Uroro 3a cemectp| 18 36 90 144
Uroro| 18 36 90 144

5.2. Conep:xanue pa3esoB (TeM) TUCHUNIMHBI

Copepxanue pa3aesioB (TeM) TUCIUTUINHBI (B T.Y. [0 JISKIIUSIM) IPUBEICHO B Taduie 5.2.
Tabmuma 5.2 — Conepskanue pas3ienoB (TeM) TUCIUILIMHEI (B T.4. IO JICKIUSIM)

TpynoemkocTs
HasBanwus paznenos |Copepxanue pa3aenoB (TeM) AUCIUILTHHBI (B dopmupyembie
(TeM) TUCIUTLTAHBI T.4. T10 JICKIIHSIM ) (AeKIHOHHEIE KOMIIETEHIINHU
3aHATHUSA), U
S cemecTp

1 Metoapl u Mertoi010run NporpaMMHpOBaHUS 6 [1K-2
MIPOIIECCHI (dbopMupoBaHUE METOHAOIOT U,
pa3paboTKu MIPOTHO3UPYEMBIE METOI0JIOTHH, agile-
MIPOrPaMMHOTO MOJIXO0JI K pa3paboTKe MPOrpaMMHOIO
obecrneyeHUs o0OecreyeHus, THOKHE METOI0JIOTHH,

MpoIeCCHBIN (ppeMBOpPK Scrum).

[Ipomeccrl pazpaboTku pa3paboTKu

MIPOrpaMMHOTO 0OecTiedeHusl (IPOIIECChI

pa3paboTKu U HHCTPYMEHTHI B 3TUX

nporeccax, 6a30Bble COCTABIISAIONINE

yIpaBlIeHUs IPOEKTaMU pa3pabOTKH,

CUCTEMBI KOHTPOJISI BEPCHH).

Htoro 6
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2 TexHojoruu B
mpoiieccax
pa3paboTKu
MIPOrPaMMHOTO
obecrneueHus

TexHonoruu pa3paboTKH ¢ TPUMEHEHHEM
cetu HTepHeT (00mMii PUHLIMIT
B3aMMOJICHCTBHS PECYpCOB, BeO-cepBep,
uaeHTuduxanus pecypcon B cetu, HTTP-
nportokoi, HTTPS).

Front-end pa3pabotka (6a30BbIe TEXHOJIOTHH
front-end pa3pabotku, DOM, BuabI BEO-
npunoxkenuit (MPA, SPA, PWA, Serverless),
1a0JIOHBI APXUTEKTYPBI BEO-TIPUIIOKECHUN ).
Back-end pa3pabotka (cienududeckne
3anmaun back-end npunokeHus, TEXHOJIOTHS
ORM, TexHOI0rHN B3auMOIeicTBHA front-
end u back-end wacteii npunoxeHus,
WHCTPYMEHTapUil CO3/1aHUs BEO-CaliTOB U
BEO-TPUIIOKEHUH).

Creku TeXHOIOTHM pa3paboTKu (MOHATHE
CTeKa TEXHOJIOTHH, (HOpMUPOBAHHE CTEKa
LAMP, npumenenue 6a3 JaHHbIX, CTEKU
MEAN/MERN/MEVN, kpatkuii 0630p
Apyrux c(hOPMHUPOBABIIUXCS CTEKOB
pa3paboTkn).

Pa3paboTka nmpuiokeHui 111 MOOUITBHBIX
YCTPOUCTB (apXUTEKTYpa, ITOAXO/IBI K
pa3paboTke (HaTUBHBIE, KPOCC-
1aThopMeHHbIC, THOPUTHBIE MOOMIIBHBIC
npuioxenus, PWA), front-end u back-end
MIPUJIOKEHUHN ISl MOOMJIBHBIX YCTPOUCTB).
[Tomxomp! K pa3BEPTHIBAHUIO TPOTPAMMHOTO
obecnieuenus. [Ipumenenne CI/CD
(moxo0aBI K pa3BEPTHIBAHUIO IIPOTPAMMHOTO
obecrieueHus (TpaAuIMOHHBIN, BUPTYaIbHbIC
MAaIlMHBI, KOHTEHHEPU3AIH), OPKECTPaLUs
KoHTelHepoB, Continuous Integration,
Continuous Delivery/Continuous
Deployment, CI/CD pipeline).

12

[1K-2

Htoro

12

Hroro 3a cemectp

18

Hroro

18

5.3. lIpakTuyeckue 3aHATUSA (CEMUHAPDI)

He npeaycmoTpeHo yueOHBIM IIJIaHOM

HaumeHnoBanue nabopaTopHbIX paboT MpuBeieHO B Tabnuie 5.4.

5.4. JlaGopaTtopHble 3aHATHUSA

Tabnuia 5.4 — HauMmeHoBaHue 1a00paTOpHBIX paboT

Hazpanus pa3nenos (tem) HaumenoBanue 1a60paTopHbIX
JUCIUTTAHBI

pabor

TpynoemkocTh, 4

dopmupyembie
KOMIIETEHIINH

S cemecTp
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1 MeToibl U IIpoLecChl AHanu3 uzieu nporpaMMHOIO 2 [1K-2
pa3paboTKu MPOJIyKTa
HPOrpamMMHOI0 Kapra nonp3oBaTenbCKkux UCTOpUN 2 [1K-2
obecrieenns [IpOEKTHPOBAHKUE MPOrPAMMHOIO 4 [K-2
obecrieueHus
Bnenpenne cucreMbl KOHTPOIIA 4 [1K-2
Bepcuit
Hroro 12
2 TexHOI0rUH B Peanuzanus front-end npunoxenus 12 I1K-2
mporieccax paspadoTku Peanuzarus back-end npunoxenus 12 ITK-2
IPOTPaMMHOTO
obecrieyeHust Hroro 24
Uroro 3a cemectp 36
Hroro 36

5.5. KypcoBoii npoekT / KypcoBasi padora

He npeayCcMoOTpeHO y‘le6HLIM IIJTaHOM

5.6. CamocTosiTeqbHaAst padoTa

Buer caMocTosITENbHOM pabOThI, TPYAOEMKOCTh M (POPMHUPYEMbIEe KOMIIETCHIIMU TIPEICTABIICHBI B

Taosuie 5.6.

Tabmura 5.6. — Buabl caMoCcToATeIbHOM PabOThl, TPYIOEMKOCTh B (DOPMHPYEMbIE KOMIICTCHIIUN

HaszBanus pasaenoB | Buael camocrositenbHol | TpynoeMkocTs, | Popmupyemblie
(TeM) TUCUUILIAHBI paboThI q KOMIIETEHITUU DopMBL KOHTPOS
5 cemecTp
1 MeTtonab! u [ToaroroBka k 3auery 12 T1IK-2 3auéT
MPOIECChI IToaroroBka k 10 [IK-2 TectupoBanue
paspaboTku TECTUPOBAHHUIO
[IpOrpaMMHOT0 [MoaroroBka K 20 IK-2 JlabopaTtopHas
obecrieueHus J1abopaTtopHoii padore, pabota
HaIMCaHUE OTYeTa
Uroro 42
2 TexHOJI0ru! B ITogroroBka k 3auery 12 I1K-2 3auér
nporneccax [Toaroroska k 10 [1K-2 TectupoBanue
paspaboTKu TECTUPOBAHHUIO
IpOrpaMMHOro [loaroToBKa K 26 1IK-2 Jlaboparopras
obecriedyeH s nabopaTopHoit padoTe, pabora
HaIMCcaHue OTYeTa
Hroro 48
Hroro 3a cemectp 90
Uroro 90

5.7. CooTBeTcTBHE KOMIIETEHUMH, ()OPMUPYEMBIX IPH U3YUYEHUU TUCUMUIIIMHBI,
U BH/0B YU4eOHOM 1esiTeJIbHOCTH

CooTBercTBUE KOMIETEHIUH, (OPMUPYEMBIX NPU U3YyUYEHHH AUCIUILINHBI, U BUJIOB y4eOHOM
NesITeIbHOCTH NPEeJICTaBIeHO B Tabnuie 5.7.
Tabnuua 5.7 — CooTBeTCTBHE KOMIETEHLUH, (OPMUPYEMBIX MPU U3yUYEHUH JUCLMILIMHBI, U BUIOB

3aHATUN

CDOpMI/IpyeMBIC KOMIICTCHIINH

Bunpl yaeOHOM gesTeNbHOCTH

Jlek. 3aH. |Ha6. pao. | Cam. pa0.

DopMBbI KOHTPOJIS
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ITK-2 + + + 3auér, JlTaboparopnast pabora,
TectupoBanue

6. PeiliTuHroBasi cucreMa /Ui OLEHKH YCIIeBAeMOCTH 00y4YaloIIUXCs
6.1. bajuibHbIE OLEHKH 1JI (DOPM KOHTPOJIA

bannbeHbIe O1IeHKH 111 POpPM KOHTPOJIS MPEACTaBICHBI B Ta0uIE 6.1.
Tabmuia 6.1 — banipHbIE OLIEHKH

. . | MakcuManbHBII O6asn
MaxkcumanbHbIA MaxkcuManbHbIN
3a IEPUOA MEXKITY Bcero 3a
DopMbI KOHTPOJIS 6amn Ha 1-y1o KT ¢ Oasi 3a mepuos
2KT u Ha KOHeI| CEMECTp
Hayajia cemecTpa Mexnay 1KT u 2KT
cemecTpa
5 cemecTp
3auét 0 0 20 20
JlaGopartopnast pabota 20 20 20 60
TectupoBanue 0 10 10 20
HToro MakcumyM 3a 20 30 50 100
epUoL
Hapacratomum ntorom 20 50 100 100

6.2. IlepecueT 0a/110B B OLIEHKH 32 TEKYIIH KOHTPOJIb

[TepecueT 6anIoB B OLIEHKH 3a TEKYIIUH KOHTPOJIb MIPEACTABICH B TabmuIie 6.2.
Tab6mmma 6.2 — Ilepecder 6a/IOB B OIEHKH 32 TEKYIIHI KOHTPOJIb

bannbl Ha 1aTy TEKyIIEro KOHTPOJIS Onenka
>90% oT MakcuMalIbHOI cyMMBbI OaiioB Ha gaty TK 5
Ot 70% 1o 89% ot MakcuManbHO# cymmbl OamioB Ha naty TK 4
Ot 60% 10 69% OT MakcUMaNbHOI cymMMbI OaiioB Ha naty TK 3
< 60% oT MakcUMalIbHOI cyMMBbI OaiioB Ha gaty TK 2

6.3. [lepecuer cyMMBbI 02/1JI0B B TPAAUIIHOHHYI0 M MEKIYHAPOAHYIO OLIEHKY

Hepecqu CYMMbI 0ajaoB B TPaAUIIUOHHYIO U MCKAYHAPOAHYIO OLICHKY IIPCACTABJICH B Ta6J'II/II_Ie

6.3.
Tabmuma 6.3 — Ilepecuer cymMMbl 6AJIIOB B TPAIUIIMOHHYIO U MEXKIYHAPOIHYIO OLICHKY
Hrorosas cymma 06asios,
Ornenka YYUTBIBACT YCIICITHO CIaHHBIN Onenka (ECTS)
IK3aMeH
5 (oTnU4HO) (3aYTEHO) 90—-100 A (0oTAM4HO)
4 (xopot110) (3a4TEHO) 85 -89 B (ouens xopomuio)
75— 84 C (xoporo)
70 - 74 D (ynoBieTBopuTesbHO)
3 (yAOBIETBOPUTENIHHO) (3aYTEHO) 65— 69
60 — 64 E (mocpencTBenHo)
2 (HeyIOBJIETBOPHUTENHHO) (HE 3aUTEHO) Huxe 60 6ammoB F (meynoBrnerBoputeabHO)

7. Y4eOHO-MeTOAMYECKOEe M HH(POPMALMOHHOE o0ecneyeHue TUCHUILINHBI
7.1. OcHOBHas JUTEpaTypa

1. JlaBpumesa, E. M. IIporpammHasi HH)X€HEPHUS U TEXHOJIOTUU MPOTPAaMMHUPOBAHUS CIIOXKHBIX
cucrteM : yueOHuk mis By3oB / E. M. JlaBpumesa. — 2-¢ usn., uctp. u gom. — M.: FOpaiit, 2022. — 432
c. — URL: [DnexTponHsbIit pecypc|: — Pexum goctyna: https://urait.ru/bcode/491029.
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2. IlpoexTupoBanrue WHPOPMAITMOHHBIX CUCTEM: YUYEOHUK M MPAKTUKYM JIJIs BY30B / MMOJ OOIIeH
penakuuen [. B. YuctoBa. — Mocksa: M3narensctBo FOpaiit, 2021. — 258 ¢. — URL: [DnekTpoHHbIH
pecypc]: — Pexxum noctyma: https://urait.ru/bcode/469199 .

7.2. JlonoTHUTEIbHAS JJUTEpaTypa

1. Tannackapos, J. I'. AHanu3 U npoekTupoBaHue cucteMm ¢ ucnonab3oBanueM UML : yueOHoe
nocobue s By3oB / D. I'. ['anuackapos, A. C. BopoOseB. — Mocksa : M3narensctBo HOpaiit, 2022. —
125 ¢. — URL: [OnexTponHbIi pecype]: — Pexum moctyna: https://urait.ru/bcode/497207.

7.3. YueOHO-MeTOAMYEeCKHE MOCOOUs
7.3.1. O6s13aTe/IbHbIE YUEOHO-MEeTOAUYECKHE MTOCOOHSI

1. TexHomoruu mporpamMMupoBaHus: MeToauueckue ykasaHHus K J1a00paTOpHBIM paboTtam
OpTraHHU3aIMH CAaMOCTOSITENIbHOM pabOoThI AJisl CTYIEHTOB HamnpaBieHus «busnec-uHpopmaTuka» (YypoBEeHb
6axanaspuata) / C. C. Ilekapckas - 2022. 97 c. [DnexTpoHHBIN pecypc]: — Pexum mocrtyma:
https://edu.tusur.ru/publications/10466.

7.3.2. YueOHO-MeTOANYECKUE OCOOUS A5 JIUII
€ OrpaHUYeHHBIMU BO3MOKHOCTSIMH 3/I0POBbSI M HHBAJIH/I0B

Y4eOHO-MeTOANUECKIE MaTepUabl Il CAMOCTOSATEILHON U ayJUTOPHOI paboThl 00yUarOLIUXCs
W3 YUCJIA JIUI] C OTPAaHUYCHHBIMH BO3MOXHOCTSIMH 37I0POBbSI M HHBAJIUIOB MPEJIOCTABIAIOTCS B opMax,
a/IalITUPOBAHHBIX K OTPAaHUYEHUSIM UX 3I0POBBS U BOCTIPHTHS HHPOPMALIUH.

J1st Iuu ¢ HapylIeHUsIMU 3PeHu:

— B hopMe JIEKTPOHHOTO JIOKYMEHTA,

— B [1€YaTHOW (hOpMe YBEIUICHHBIM IPUPTOM.

J1s Iuu ¢ HapyLIeHUsIMU cIyXxa:

— B hopMe JIEKTPOHHOTO JIOKYMEHTA,

— B miedatHou popme.

J1s Tun ¢ 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 AUCIHUIUIMHBI PEKOMEHIyeTCs o0pamarhCcsi K COBPEeMEHHBIM 0a3aM JTaHHBIX,
MHPOPMAIIMOHHO-CIIPABOYHBIM M MOUCKOBBIM cucTeMaM, K KOTOpeiM Y TYCVYPa oTkphIT mocTy:
https://lib.tusur.ru/ru/resursy/bazy-dannvh.

8. MarepuaibHO-TEXHHYECKOE W MPOrPaMMHOe o0ecrneyeHue JUCHUNINHBI
8.1. MaTepuajJibHO-TeXHHUYECKOE U TPOrpaMMHoOe odecriedeHne J1Jisl JeKIMOHHBIX 3aHATHI

Jlnst mpoBeieHUs 3aHATUN JIEKIIMOHHOTO THUIA, TPYIIOBBIX U UHANBUIYATbHBIX KOHCYJbTAIIUA,
TEKYLIEro KOHTPOJIS U MPOMEXKYTOUHON aTTECTAllMU UCIIONb3yeTCsl yueOHask ayAUTOPHS C TOCTATOYHBIM
KOJIMYECTBOM ITOCAJ0YHBIX MECT I Y4EOHOM rpymibl, 000py0BaHHAs JOCKOH M CTaHAApPTHOU yUeOHOU
MeOenbto. IMeroTest MybTUMeINiTHOE 000pyI0BaHNE U YUEeOHO-HATIISAHBIE TIOCOOUS, 00eCTICUHBAIOIIINE
TEMaTUYECKHE WIUTIOCTPALMH T10 JIEKIIMOHHBIM pa3ziesiaM AUCLUILITNHBIL.

8.2. MaTepua/ibHO-TeXHNYECKOE U POrpaMMHoOe o0ecriedyeHue 1Jisl JJa0opaToOpPHBIX padoT

Jlabopartopus "MHpopmaTuka u mporpaMMupoBaHue": ydeOHas ayAUTOpUS ISl MPOBEICHUS
3aHATUN NPAKTUYECKOTrO TUIA, yueOHast ayIUTOPHs AJs MPOBEIACHUS 3aHATUH 1ab0paTOPHOTO THUIIA,
MOMEIIeHUE JJIs KypCOBOI'0 MPOECKTHPOBAHMS (BBIOJHEHUS KYypPCOBBIX padoOT), MOMELIEHHE IS
MPOBEJCHUS TPYNIOBBIX U MHIUBUAYAIbHBIX KOHCynbTanui; 634034, Tomckas obnacTs, r. ToMck,
Bepuinnuna ynuua, 1. 74, 428 ayn.

Omnucanue UMeEIOIEerocss 000pPy0BaHUS:

- [IpoexTop Epson EB-982W;

- [IpoekuoHHbIN YKpaH;

- MarauTHO-MapKepHas J0CKa - 2 IIT.;
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- KommuiekT cnenuann3upoBaHHON yueOHOM Mebenu;

- PaGouee mecTo mpenogaBaress.

[IporpammHOe obecnieueHue:

- Django, MoaudunmpoBannas nunenszus BSD;

- Git 2.11.03, GNU GPLv2;

- Microsoft Office 2010 Standard;

- Python, cBo6oanopacnpoctpansiemoe I10 coBmectumoe ¢ GNU GPL;
- Virtualenv, MIT License;

Jlabopartopus "Oneparmonasie cucteMbl 1 CYB/1": yueOHas ayauTopus 11l IPOBEACHUS 3aHATUI
MPaKTUYECKOT0 THUIA, yueOHas ayAUTOpHUs IS IPOBEACHUS 3aHATHI 1a00paTOPHOro TUIIA, TOMEIICHHE
IJ1 KypCOBOTO NPOEKTUPOBAHUS (BBIMOJHEHUS KYpPCOBBIX paloT), MOMEIIEHUE AJS MPOBEICHUS
TPYNIIOBBIX U MHAWBUIYAJIbHBIX KOHCyNbTanmii; 634034, Tomckas o6mnacts, r. Tomck, Bepmuauna
ynuua, a. 74, 430 ayg.

Onucanue uMeroerocs 000pya0BaHus:

- [Tpoextop Epson EB-982W;

- [TpoeKLIMOHHBII 3KpaH;

- MarauTHO-MapKepHas JocKa - 2 IT.;

- KommiekT cnenuann3upoBaHHON yueOHOM Mebenu;

- PaGouee mecTo mpenogaBaTers.

[IporpamMmmHoe obecrieueHue:

- Django, MoaudunmpoBannas nutens3us BSD;

- Git 2.11.03, GNU GPLv2;

- Microsoft Office 2010 Standard;

- Python, cBo6oanopacnpoctpansiemoe I10 coBmectumoe ¢ GNU GPL;

- Virtualenv, MIT License;

8.3. MaTepua/ibHO-TeXHNYECKOE U MPOrpaMMHOe o0ecreuyeHue 1Jisi CaMOCTOSITeIbHOI padoThI

Jlist caMoCTOSTeNbHOUW pabOThl UCTIONB3YIOTCS YUeOHbIE ayaUTOPHUH (KOMIIBIOTEPHBIE KIIACCHI),
PacooKEHHBIC TI0 apecaM:

- 634050, Tomckas o6nactb, T. Tomck, Jlennna npocnexkr, 1. 40, 233 ayn.;

- 634045, Tomckas obnacts, r. Tomck, yi. KpacHoapmetickas, 1. 146, 209 ayn.;

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

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

Omnwucanue UMeEroIerocss 000py0BaHUS:

- yuebHas mebenb;

- KOMITBIOTEPHI;

- KOMIIBIOTEPHI MOJIKITIOUCHBI K ceTU «MHTepHEeT» U 00eCnednuBaloT JOCTYI B IJIEKTPOHHYIO
nHpopMaMoHHO-00pa3oBareibHylo cpeny TYCYPa.

[Tepeuens mporpaMMHOTO OOECTICUCHUSI:

- Microsoft Windows;

- OpenOffice;

- Kaspersky Endpoint Security 10 mnst Windows;

- 7-Zip;

- Google Chrome.

8.4. MaTepuaanO-TeXHquCKoe odecrneuyeHue AUCHUINJIHHBI JIs1 JIMI ¢ OrPAHUICHHBIMU
BO3MOKHOCTSIMH 310POBbA U HUHBAJINI0B

OcBoeHME AUCHUILIMHBI JIMIIAMU C OTPAHMYEHHBIMU BO3MOKHOCTSIMU 3/10POBbSI M MHBAJIUJAMHU
OCYIIECTBIISIETCS C UCTIOJIb30BAHUEM CPEICTB 00YUEeHUS OOIIEro U CrelnaabHOr0 Ha3HAYEHUS.

[Ipu 3aHATHAX ¢ OOy4YarOUIMMHCA C HAPYWIEHHSMH CJyXa MPEJyCMOTPEHO HMCIOJb30BaHHE
3BYKOYCHJIMBAIOIIEH ammapaTypbl, MyJIbTUMEIUNHBIX CPEICTB U JPYTHUX TEXHUUYECKHUX CPEJICTB
npuema/nepenadn yueOHol nHpopMaImy B JOCTYIHBIX opMax, MOOMIIBHON CHUCTEMBI MPEIOJaBaHUs
JUTsL 00YYaIOLIUXCSl ¢ UHBAJIMHOCTHIO, MOPTATUBHON MHAYKIIMOHHON CHCTEMBbl. YueOHas ayauTOpus, B
KOTOPOHW 3aHUMAIOTCSl 00ydJaromuecs: ¢ HapyIIeHUEeM CiyXa, 000pyJa0oBaHa KOMIBIOTEPHOM TEXHUKOM,
ayAMOTEXHUKOM, BUACOTEXHUKOM, SJIEKTPOHHOU IOCKOM, MYJIbTUMEIUMHON CUCTEMOM.
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[Ipu 3aHATHUSIX ¢ 00yUYaIOIIMMUCS C HAPYLIEHUSIMHU 3PeHUs MPETYCMOTPEHO UCIOJIb30BaHUE B
JEKIUOHHBIX U y4eOHBIX ayAUTOPHUSX BO3MOKHOCTH MPOCMOTpA YAAJICHHBIX 00BEKTOB (Hampumep,
TEKCTa Ha JOCKE WJIM claiijia Ha SKpaHe) MpH MOMOIIHM BUACOYBEIUUHUTENEH 9 KOMPOPTHOTO
MIPOCMOTpa.

[Ipu 3aHgATHAX ¢ O0Yy4YalOIIMMHCS C HAPYHIEHHWSIMH ONOPHO-ABUTaTeJbLHOI0 ammaparta
HCIIOJBb3YIOTCS allbTEpHATUBHBIE YCTPONCTBA BBOJA MH(GOpPMalMU U ApYyrue TEXHUYECKUE CpeacTBa
npuema/nepeaadyn yueOHo nHGOpMaIMU B JOCTYHHBIX opMax, MOOMIBHON CUCTEMBI OOYyUYCHUS IS
JIOJIEN ¢ MHBAIMIHOCTEIO.

9. OueHOYHbIE MaTePUAJIbl U METOAUYECKHE PEKOMEHIAMH 110 OPTaHU3aAUMH U3yUeHUsl
JTUCIUTINHBI

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

JIyist olleHKHU cTeneHu COPMUPOBAHHOCTH M YPOBHS OCBOCHUS 3aKPCTUICHHBIX 32 AUCIUTIIINHOMN
KOMITETCHIINI HUCTIONB3YIOTCS OLICHOYHBIE MaTepUalibl, MpeAcTaBiIeHHbIC B Ta0muIe 9.1.
Tabmuia 9.1 — @opMbI KOHTPOJISL U OLIECHOYHBIC MATSPHAIIBI

Hasparus pasnenos (Tem) PopmupyemEIe ®opmsbl koHTpoIs | OueHounsie Marepuans (OM)
JUCLIUIUINHBI KOMIIETEHIINU
1 MeToasl 1 mpouecchl [1K-2 3auét [Tepeuens BOIpOCOB IJ1st
pa3paboTKu IPOrpaMMHOTO 3aueTa
obecrieyeHus JlaGopaTopHas Tembl 1abopaTopHBIX paboT
pabora
TectupoBanue [IpuMepHBIil epeyeHb
TECTOBBIX 3aJaHUI
2 TexHoJioruu B mpoueccax [1K-2 3auér Ilepeuenb BOITPOCOB AJIst
pa3paboTKu IPOrpaMMHOTO 3auera
obecrieueHuUs JlaGopaTopHas Temsbl n1abopaTopHbIX padoT
pabota
TectupoBanue [IpuMepHBIil nepeyeHb
TECTOBBIX 3aJaHUI

[lxana oneHku cHOPMUPOBAHHOCTU OTACIBbHBIX MIAHHUPYEMBIX PE3yJIbTATOB OOyUYEHHS IO
JTUCIUIUIMHE TpUBeeHa B Tabnuie 9.2.

Tabnuna 9.2 — llkana oneHku cHOPMHUPOBAHHOCTU MIAHUPYEMBIX PE3yJIbTATOB OOYyUEHUS TIO
TUACIUIIINHE

®dopmynupoBKa TpeOOBaHUA K CTETICHH C(HOPMHPOBAHHOCTH
OneHka banaer 3a OM TJIAHUPYEMBIX Pe3yJIbTaTOB 00ydeHUS
3HATh yMETh BIIAJIETh
2 <60% ot OTCYTCTBHE 3HAHUU OTCYTCTBHUE OTCYTCTBHE
(HEYTOBJIETBOPUTEIILHO) | MAKCUMAIBHOM | MIIH (pparMeHTapHbIE YMEHUN UIn HaBBIKOB WJIN
CyMMBI 0aJuIOB 3HAHUS YaCTUYIHO (dbparMeHTapHbIE
OCBOCHHOE MpUMEHEHNE
yMeHHue HAaBBIKOB
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
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4 (xoporo) ot 70% no c(hOpMHUPOBAHHEIE, B LIEJIOM B LIEJIOM
89% ot HO coJiepKaliue yCIIEITHOE, HO yCIENIHOE, HO
MaKCHMaJIbHOM OTJICITbHBIC coJieprKaIniue COJIepIKaIIue
CYMMBI Oa1oB HpO6JI€MI>I 3HAaHUA OTACJIIbHBIC OTACJIBHBIC
poOesbl yMEHUe poOebI
[IPUMEHECHUE
HaBBIKOB
5 (OTJIMYHO) >90% ot chopmupoBaHHble | CHOPMHUPOBAHHOE YCHENTHOE U
MaKCUMAaJIbHOW | CHCTEMaTHYECKHUE yYMEHHUE CUCTEMaTHUYECKOE
CYMMBI 0aJUTOB 3HAHUS pUMEHEHUE
HaBBIKOB

[Ikana KOMIUIEKCHOW OLIEHKH CPOPMHUPOBAHHOCTH KOMIIETECHIMI MprBeieHa B Tabmuie 9.3.

Tabmuma 9.3 — [llkana KOMITICKCHOM OIICHKH C(OPMUPOBAHHOCTH KOMITCTESHITHI

Onenka ®opmyInpoBKa TPeOOBAaHUH K CTENIEHU KOMIIETEHIINN

(HEyAOBIETBOPUTENBHO) | UJTU

2 He nmeet He0OXOIMMBIX IPEICTaBICHUN O IPOBEPSIEMOM MaTepHualie

3HaTh HA YPOBHE OPUEHTHPOBAHMS, ITpeicTaBleHUi. O0yJaronuiics 3HaeT
OCHOBHBIC HpI/I3HaKI/I 1501051 TepMI/IHI)I I/ISY‘IaCMOFO DJICMCHTA coz[epmaHI/m, nux
OTHECEHHOCTH K ONPEJICIICHHON HayKe, OTPAC/Id WIH 00bEKTaM, y3HACT B
TEKCTax, I/I306pa)KCHI/I$[X MM CXe€Max " 3HAa€T, K KaKUM HCTOYHHUKaM HY)KHO
oOparatecs it 00Jiee IeTaaIbHOTO €r0 YCBOCHHUS.

(YIOBJIETBOPHUTEIHHO)

3 3HaTh U YMETh Ha PeNPOAYKTHBHOM ypoBHE. OOyJaronuxcs 3HaeT
W3YUYEHHBIN 3JIEMEHT COACP)KaHUS PEMPOTyKTUBHO: MPOU3BOJIBLHO
BOCITPOM3BOUT CBOM 3HAHUS YCTHO, MUCHbMEHHO UJTH B JIEMOHCTPUPYEMBIX
IECUCTBUAX.

4 (xopo1o) 3HaTh, yMETh, BIA/IETh HA AHAJMTHYECKOM ypOBHE. 3Has Ha
PENnpoayKTUBHOM YPOBHE, YKa3bIBaTh HA 0COOEHHOCTH U B3aUMOCBS3H
U3yYEHHBIX 00BEKTOB, HA UX JJOCTOUHCTBA, OTPAHUYEHUS, UCTOPHIO U

MCPCICKTUBLI Pa3BUTUA U 0COOEHHOCTH AJId pa3HbIX 00BEKTOB YCBOCHUA.

5 (oTIM4HO) 3HaTh, yMETh, BIAJICTh HA CHCTEMHOM ypoBHE. OOydaromuiicsi 3HaeT
M3YYEHHBIHN 3JIEMEHT CO/Iep KaHUSI CUCTEMHO, TPOM3BOJIBHO U 10Ka3aTEIbHO
BOCITPOMU3BOJUT CBOW 3HAHUA YCTHO, IMCBbMCHHO UJIK B ICMOHCTPUPYCMBIX
I[CﬁCTBPISIX, YUUThIBAA U YKa3bIBasAd CBA3U U 3aBUCUMOCTH MCKY 3THM
SJICMCHTOM U APYTUMH DJICMCHTAMU COACPIKAHUA JUCHUIIIIMHEBI, €T0

S3HAYUMOCTD B COACPKAHUN JUCHUIIINHBI.

9.1.1. IIpuMepHBIii IepedeHb TeCTOBBIX 3aIaHUI

1. B pa3paboTke mporpaMMHOro o0Oecrne4yeHus OAHUM U3 KIIOYEBBIX MOMEHTOB SIBJISETCS

JOCTUXKEHHUE 00LIero BUACHUS 3aJlad MPOEKTa, YTO yHpoUlaeT pa3pabOTKy M MO3BOJSET
n30exaTh peanuzanuu QyHKIIMOHATA, KOTOPHIA HE yCTpauBaeT 3aKa3uuKa/mojab3oBatens. [1pu
pEeLIeHUH 3TOM 3a7a4yu MOTYT NPUMEHSATHCSA Pa3IMYHble MHCTPYMEHTHI AJISI BU3YaJIU3aIUU
MPOEKTa U €ro cocTaBiisitomux. Kakoli MHCTPYMEHT B paMKkax agile-moaxoma MOXET OBITh
NPUMEHEH IS LEJIOCTHOrO MPOEKTUPOBAHUSA MPOrPaMMHOIO MPOJAYKTa U OTPa3uUTh MYTh
10JIb30BaTeNsl B MPOrPaMMHOM IPOAYKTe?

User story

Customer Journey Map

User story Mapping

User Journey Map

. Pa3zpaboTka nmporpamMmHoro obecrneyeHuss — KOMILIeKCHas 3agada. Kak mpaBuio, HeT
BO3MOYXHOCTH CO3/1aTh CKOJIBKO-JIN0O CI0KHOE MpOorpaMMHOe obecrieueHre eIMHOMOMEHTHO. B
CBSI3U C 3THM TpeOyeTcs pelaTh HECKOJIBKO M0/13a4a4, MPOU3BOIUTh PEeATU3alNI0 OTACIbHBIX
YacTel IeJIeBOTO NMporpaMMHOT0 oOecrneueHusi. Kakod mporecc mo3BOJSET BBIICIUTH
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MOJ3aaun ISl peaau3anuu’?
Kommno3umus cuctemsl
KongurypupoBanue cucteMbl
JleKOMIO3HIMS CHCTEMBI
Jle3uHTerpanus CUCTEMbI

3. Ha ceromHsmHui NeHb 3HaUMTENbHAsA YacTh npuknagHoro [1O gomkHa OBITH HOCTYIHA Ha
pPa3NMYHBIX TUMAX YCTPOMCTB, YTO, B CBOIO OYepelb, TpeOyeT ero COOTBETCTBYIOIIEH
peanu3anuu. [Ipu s3ToM Takoe mporpaMmHoe oOecneyeHue, Kak MpaBuio, UMEeT KJIUEHT-
CEepPBEPHYIO apXUTEKTYPy M €ro Ou3Hec-Toruka pasmenieHa Ha back end mpunoxxenns. Kakoit
MaTTepH MPOEKTUPOBAHUS APXUTEKTYPBI MOXKET OBITh MPUMEHEH [T 3P PEKTUBHON peanu3anuu
HECKOJIbKUX TI0JIb30BATEIbCKUX HMHTEPPEHCcOB s KIMEHT-CEPBEPHOTO MPOrpaMMHOIO
obecrieyeHus?
MVVM
MVC
MVP
MVT

4. OgHOW W3 OCHOBHBIX XapaKTePUCTHK NPOTPAaMMHOTO oOecrmedeHHs SABISETCS
byHKIMOHAIBHOCTH. J{J1s1 onucanus TpeOGoBaHUI K CUCTEME MOTYT UCIOJIb30BAaThCs PA3IMYHbIE
MOJXO0/bl, B 3aBUCUMOCTH OT MpUMEHsAeMOW MeTonojoruu. Kakoi MHCTpyMEHT clieAyeT
MPUMEHUTH JUIsl He(pOPMaJIbHOTO ONMUCAHUS TUTaHUPYEeMO (YHKIMOHAIBHOCTH MPH peain3alun
npoekta B SCRUM metononorun?
BapuanTtsl ucnosiab3oBaHus
[Tonp30BaTenbCKME UCTOPUH
TpeboBanwus Kk cucteme
Texunueckoe 3agaHue

5. B pamkax mpoekTa pa3pabOTKH MPOTpaMMHOr0 oOecreueHus co31aéTcs U OOHOBIAETCS
KozoBast 0aza. Uto cienyet npuMeHsTh AJIs OpraHU3alii COBMECTHON MapaiiesibHOM paboThI C
KOJIOM OOJIBIIIOr0 KOJIMYECTBA Pa3padOTUNKOB?
Version Control System
Task manager
Change control
Change management

6. Ilpu peanuszauuu MpoekTa CO3JaHHS MPOTPAaMMHOIO oOecreueHus, KaKk MpaBUIlo, CIeAYeT
ONpeIeauTh ATAlbl pa3paboTKU U UX MOCIEA0BATEIbHOCTh, paCHpeeanTh 00s3aHHOCTU U
OTBETCTBEHHOCTb 3a BBINOJHEHUE ONMpeAeiEHHBbIX 3ajad. UTo cienyeT NPUMEHATh MpPU
pa3paboTke mporpaMmMHOro o0OecredeHusl Ui pPelleHusl JTaHHBIX BOMPOCOB?
[Tapanurma nporpaMMHpOBaHUS
VYrpaieHue npoeKToMm
Merononorus pa3paboTKu
TexHonorus MporpaMMHpPOBaHUS

7. Ha ceronHsimIHUN N€Hb, NMPUIO0KEHUS U CEPBUCHI CTAHOBATCS NOCTATOYHO KPYIMHBIMH,
pelIaoIKUMU IIUPOKUN KpYT 3a1ad. B cBs3u ¢ 3TUM nosBIigeTCS HEOOXO0AUMOCTh HUCIOIb30BaTh
U pa3Hble CTEKH TeXHOJOorui. Peannsamnus kakol apXUTEKTypbl MO3BOJIUT BHIOMpPATh Hanbosee
MOAXO/sIIee pElIeHHe, a TaKKe IKCIIEPUMEHTUPOBATh C HOBBIMHU TEXHOJOTUSMHU JIJISl PEIICHUS
OTJIeIIbHOM 3aJ]a4M U TIPU STOM HE MPECTABIATh PUCKOB JIJIs1 pabOThI OCTAIBHON CHCTEMBI?
MoHoIuTHas apXUTEKTypa
Knuent-cepBepHas apXutekTypa
MukpocepBUCHas apXUTEKTypa
TpexypoBHEBasi apXUTEKTypa

8. Pa3BépThiBaHME M DKCIUTyaTals MPUIOKCHUN C KIMECHT-CEPBEPHON apXUTEKTypoil Tpelyer
JOTIOHUTEIBHBIX 3aTpaT Ha XOCTUHT. [IpuioxkeHune 3amyiieHo Ha cepBepe U, CIeI0BATENbHO,
HEO0OXOJIMMO OIUIaYMBaTh CEPBEPHOE BPeMs 3a BECh MEPHOJI MOKA MPUII0KEHUE 3aIMYIIEHO U
JOCTYIHO JUIsl KJIMEHTOB. JlJIsl COKpallleHHs] TAaKUX PAacXOJ0B MOXKET MpUMeHsTcs Serverless-
apXUTEKTypa, KOTOpas MO3BOJSAET HE AEpXkKaTh MPUI0KEHHE MOCTOSHHO 3alMyUIEHHBIM, a
3aIyCKaTh €ro 1o TpeOOBaHUIO U B HY’KHOM KOJIMYECTBE KOMHM JIJIsl 00eCneYeHHsI TOCTYITHOCTH
B 3aBUCHUMOCTH OT Harpy3ku. UTo Mmo3BojsieT aBTOMaTHU3UPOBATh CO3JaHUE, MOHUTOPHUHT U
pa3BepThIBAHUE PECYpPCOB I o0ecrnevyeHus NOCTYNMHOCTH MPUJI0KEHUN B 3aBUCHUMOCTH OT
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Harpy3ku?

Docker

Helm Chart

Kubernetes

Kustomize

Hns coBpemennoro [10 xapakTepHo yactoe oOHOBIeHHE. OHUM U3 TTOAXOA0B K 3P dEeKTUBHON
pa3paboTke u yactomy BbINycKy Bepcuil I1O sBaseTcs MakcumalbHash aBTOMaTH3aLUs
MIPOLIECCOB, B YACTHOCTHU, aBTOMAaTH3aIUs COOPKH U TECTUPOBaHUS M3MeHeHHH koaa. Kakas u3
npaktuk DevOps nmpumensiercs Ajis aBTOMaTH3allUM MMOCTABKM U3MEHEHUW B pa3iUyYHbIC
OKPY>KCHHsI M TIOJTyYEHUsI OOpaTHOM CBSI3U ISl IUTAHUPOBAHUS JalbHEHIICH pa3paboTku?
Continuous Integration

Continuous delivery

Continuous deployment

CI/CD pipeline

BaxxHo#l yacTbio pa3paboTKu sBIsieTcsd oOecrmeueHHe MEPEeHOCHUMOCTH MPOTPaMMHOTO
obecnedyeHusi, BOSMOKHOCTh Pa3BepHYTh €ro OJHOBPEMEHHO Ha pa3IMYHBIX cepBepax, B
pa3nUYHbIX OKpyXeHusx. [IpuMeHeHne KakOW TEXHOJIOTHMHU IO3BOJISIET HE 3aBUCETHh OT
CEpBEPHOr0 MPOTPAMMHOTO obOecrnedyeHusl Mpu pa3BEPTHIBAHUM MPHUIOXKEHUS U MPU I3TOM
3aJIeCTBOBATH I PaOOTHI SAPO XOCTOBOM ONEPAIMOHHON CHCTEMBI?

TpaHcnupyeMble S3bIKU

BupTtyanbHble MalIMHbI

KonTeitnepsl

Omynsitopsl ABI

9.1.2. IlepeyeHb BONPOCOB ISl 3a4€Ta

. [lonarue meromosiorus pa3paboTKu MporpaMMHOro obecrnedeHus. [ MOkue MeTOmOIOTHHU

pa3paboTKu mporpaMMHOro obecreueHus. [I[pumeps METOI0IOTHI.
[Tonsitue TexHoJOrUsl mporpaMMupoBanus. OCHOBHBIE 3Tambl pa3pabOTKU MPOTPAMMHOTO
obecriedeHusl.

[Tapagurma nporpammupoBanus. [Ipumepsl napaaurm NporpaMMHpPOBAHUS.
WuTtepdeiic momp3oBartesi, €ro OCHOBHbBIE XapaKTEePUCTHKH.

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

W nenTudukamnus pecypcoB B CETH.

HTTP-nporokon. Meroast HTTP-3anpoca. HTTP 3aronosku.
HTTP-npotokoin. Bepcun nporokona HTTP1.x u HTTP/2.

HTTPS.

OcHoBHbIe cocTapistonye front-end npunosxeHus.

Cascading Style Sheets. Metogonoruu CSS.

Document Object Model (DOM).

Model-View-Controller, Model-View-Template.

Ajax. XMLHttpRequest u Fetch API.

Single Page Application.

Progressive Web applications. Service Workers. Application shell.
Serverless-npunoxeHus.

Object-relational mapping (ORM).

REST (Representational state transfer).

Texnonoruu B3aumoneiicteus (SOAP, JSON-RPC, REST, GraphQL, gRPC).
Crnenuduueckue 3agaun back-end yactu npuinoxeHus(KOHTPOIUPYEMbIH JOCTYN K KOHTEHTY,
ayTeHTH(UKALKs, YBEIOMIICHUS, aHAINU3 JJAHHBIX).

Texnonoruu Big data 11 mpoBeaeHus aHaIM3a M0JIb30BaTENbCKUX JaHHBIX.
Content Management System.

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

Full stack na npumepe LAMP 1 MEAN/MERN/MEVN.

HaTtuBHOE MOOMIIBHOE MPHUIIOKEHHE.

['ubpuaHOE MOOUIIBHOE IPHUIIOKEHHE.

Kpoccmiatdopmennoe MOOMIbHOE MPUIIOKEHHE.
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29. MononuTHas 1 MUKpocepBUcHas apxutektypa [10.

30. IMoxxonas! k pa3zBépTeiBanuto [10 (TpaauIIMOHHBIN, BUPTYyalInu3alus, KOHTEU [ | HepHu3arus).
31. OpxkecTpanus KOHTEHHEPOB.

32. Continuous Integration/Continuous delivery, Continuous deployment.

33. CI/CD pipeline.

9.1.3. Tembl 1a00paTOPHBIX padoOT

AHanu3 uaeu NporpaMMHOTO MPOAYKTa

Kapta nosnp30BaTenbcKux HCTOPU
[TpoexTHpoBaHKE MPOrPAMMHOTO 00ECTICUCHHS
BuenpeHue cucteMsl KOHTPOJIS BEpCU
Peanuzanus front-end npunoxenus
Peanuzanus back-end npunoxxenus

AN e

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

Jus nun ¢ OrpaHUYEHHBIMU BO3MOJMKHOCTSIMH 3J0pPOBbS U HWHBAJIUIOB IPEIYCMOTPEHBI
JIOTIOJTHUTEJbHBIE OLIEHOYHBIE MaTepuabl, EPEeYeHb KOTOPHIX yKa3aH B Tabmuie 9.4.

Tabnuna 9.4 — JlomonHUTENbHBIE MaTepHalibl OLEHUBAHUA IJs JHUI C OTPAaHUYCHHBIMH
BO3MOKHOCTSIMH 3JI0POBbSI U MHBAJIUJOB

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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