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AHHOTaNIMA

HucuummmHa «MeTofoNoTusT W TEXHOJIOTHS TPOSKTUPOBAHHUS WH(POPMAIIMOHHBIX
CUCTEM» BXOAUT B 00pa3oBaTeNbHYI0 NPOrpaMMy BBICIIETO OOpa3OBaHUA — MPOTPaMMy
MarucTpaTypbl IO HampaBieHut0 mnoarotoBku/ crneuuansHoctd  09.04.03  «[Ipuxnagnas
uHpopmatuka » HampaBieHHOCTH «MHopmanmonnas cdepa». JucuuruivHa peanuszyercs
Kapenpoii «Ned1y.

JlucuuniuHa HalejaeHa Ha GOpMUPOBAHKE Y BBITYCKHUKA CIIETYIOIIUX KOMITETEHIUI:

VYK-2 «CniocobeH ynpaBiiTh IPOSKTOM Ha BCEX ATAIAX €ro >KU3HEHHOTO [TUKIa»

VYK-3 «CnocobGeH OpraHu3oBbIBaTh M PYKOBOJUTH PabOTON KOMaHJIBI, BbIpaOaThIBast
KOMaHHYIO CTPATEruio AJIsl JOCTHXKEHUSI TIOCTABJICHHOM L€

OIIK-7 «CnocobeH ucnoab30BaTh METO/Abl HAYUYHBIX HUCCIEAOBAHUNA U MAaTEMATHYECKOTO
MOJICTTMPOBAHUS B 00JIACTH TPOSKTUPOBAHUS U YIIPABICHHS HHPOPMAITMOHHBIMHA CHCTEMAMI

OIIK-8 «CnocobeHn  ocymecTBiIsATh  3(PGEeKTHBHOE  yOpaBJICHHE  pa3paOdOTKOM
MPOTPAMMHBIX CPEJICTB U IIPOCKTOBY

Copep:xaHue TUCUUIIMHBI OXBATHIBAET KPYT BOIPOCOB, CBSI3aHHBIX C MPOECKTUPOBAHUEM
uH(pOpMaIMOHHBIX cHucTeM. Paccmorpensl iatdopmber Docker miist pa3paboTku, JTOCTaBKH |
3amycKa KOHTEHHepHbIX npuiokeHuid u Apache Airflow s ynpasineHust 00pabOTKON JTaHHBIX
C OTKpPBITBIM HCXOJHBIM KOJOM. BHHMaHue yaeneHo cmnoco0aM XpaHEHHUs] [IaHHBIX B
HEPETSIIMOHHBIX 0a3aX JAaHHBIX Ha IpUMepax JOKYMEHT-OPHEHTpOBaHHOW H rpadoBoil 0a3
JAHHBIX.

[IpenogaBanue AMCHUIUIMHBI MpEeAyCMAaTpUBaeT cCienyromue (GopMbl OpraHu3aluu
y4eOHOTro mporecca: JeKIHNH, JIabopaTopHbIe padOThI, TPAKTUYECKUE 3aHATHUS, CAMOCTOSTEIbHAS
paboTa o0yJaronierocs, KypcoBoe mpoeKTUPOBAHUE.

[IporpammMoit AMCHUIUIMHBI TPEAYCMOTPEHBI CIEAYIOIINE BUIBI KOHTPOJIS: TEKYIIHI
KOHTPOJIb YCIIEBAEMOCTH, POMEKYTOUHAsI aTTecTalus B (hopMe IK3aMeHa.

OO0mas TpyA0EeMKOCTh OCBOCHUS JHUCHIUILIMHBI COCTABISACT 9 3aueTHBIX eIuHUIl, 324
qaca.

S3pIK 00yueHus 0 JUCHMIIUHE KPYCCKUM »



1. TlepeudeHb MIIAHUPYEMBIX PE3yJIbTATOB O0YUCHUS MO AUCIUIUIMHE
1.1. Ilenu npenogaBaHusi JUCIUTUIMHBI
ObGecnevenne npodhecCHOHATBHON IMOATOTOBKM MAaruCTpoB B 00JIacTH pa3paOOTKH
WH(OPMAIIMOHHBIX CHCTEM, (OPMHPOBAHUE HABBIKOB KOMIUIEKCHOTO IPOCKTUPOBAHUS U
peanu3anuy MpOrpaMMHBIX PEIICHUH.

1.2. JlucumruivHa BXOAUT B COCTAaB 00s3aTENBHON YacTH 00pa30BaTENIbHON MPOrpaMMEI
BEICIIero oopazosanus (naiee — OIT BO).

1.3. IlepeueHp IIaHUPYEMBIX PE3YIBTATOB O0YUEHHS IO JUCLIUILINHE, COOTHECCHHBIX C
IUIaHUpYyeMbIMU pe3ynbratamu ocBoeHus OIT BO.

B pesynbrare m3ydeHus NUCHMIUIMHBI OOy4aroIIUiics JOJDKEH 00JagaTh CIeXylolUMU
KOMIIETEHIIMSIMU WM WX 4acTsAMH. KoMIeTeHIIMY 1 WHAMKATOPHI UX JOCTHKCHUS TPUBEICHBI B
Tabymue 1.

Tabmuua 1 — [lepeyeHp KOMIETEHIIMN U HHANKATOPOB X JOCTHXKCHHS

Kon u
Kareropus (rpymnna) Koa u HauMeHOBaHWE UHIUKATOPA
HanMEHOBaHUE
KOMIIETEHIINU JIOCTH)KEHHUSI KOMIIETEHIINU
KOMIIETEHIINU

VYK-2.VY.2 ymeTs BbABUTATh
aJbTEPHATUBHBIEC BAPUAHTHI ICUCTBUM C
IEJIbI0 BBIPAOOTKH HOBBIX ONITHMAJIBHBIX
QITOPUTMOB JIEUCTBUH 110 IIPOEKTY
YK-2.B.2 BrageTh HaBbIKaMH PEIICHUS
poECCUOHANIBHBIX 33J1a4 B YCIIOBHUSIX
nudpoBu3alum ooIecTBa

VK-2 Criocoben
YHuBepcalbHbIC VIIPABISATH IPOESKTOM
KOMIIETEHIIMH Ha BCEX dTarax ero
SKM3HEHHOTO IUKJIA

VK-3 Criocoben
OpraHu30BBIBATH U

PYKOBOAWTE, paboToi VYK-3.3.2 31atb 1nudpoBbie CpeACTBa,

KOMaH/IbI, .
YHuBepcaibHbIe MpeAHa3HauYeHHBIE JIJIs1 B3aUMOJICUCTBUS C
BbIpabaTbIBas
KOMIIETEHITUH JPYTUMU JTHOJIbMU U BBITTOJHEHUS
KOMaH/IHYIO o
KOMaHJTHOW paboThI
CTpaTeTuIo st
JOCTHKCHUS

HOCTaBJIEHHOU LIEJTHU

OIIK-7.3.1 3HATE JIOTHUECKHE METOABI U
MIPUEMBI HAYYHOTO MCCJIEIOBAHMUS;
METOA0JIOTUYECKHUE PUHLIUTIBI
COBPEMEHHOM HayKH, HAIPABJICHHUS],
KOHILICTILINH, UICTOYHUKY 3HAHUS U PUEMBbI

OIIK-7 Cniocoben
HCIIOIb30BaTh
METOAbI HaquBIX
HCCIICIOBAHUN U

MaTEeMaTHIECKOTO
O6menpodeccruoHanbHbIE paboThI C HUMU; OCHOBHBIE OCOOEHHOCTH
MOJICTTUPOBAHUS B
KOMIIETEHITHH OOIACTH HAyYHOTO METO/Ia TO3HAHUS; TPOrPaMMHO-
IIEJICBBIE METOIBI PEIICHUS HAyIHBIX
MPOEKTUPOBAHUS U
aBJICHHS mpobstem
yip OIIK-7.Y.l ymeTs oCymecTBIATh
UH(HOPMAIIMOHHBIMU
METOJIOJIOTUYECKOE 0OOCHOBAHNE HAYIHOTO
CUCTEMaMH
WCCJICTOBAHMS
OIIK-8 Crniocoben OIIK-8.3.2 3HaTh 0COOEHHOCTH
OCYIIECTBIISATH MIPOIIECCHOTO MOIX0/1a K YIIPABICHHUIO
s dexkTuBHOE MPUKIIATHBIMA UHPOPMAIMOHHBIMA
O6menpodeccrnoHanbHbIE b p o (bopman
yIIpaBIcHUE CUCTEeMaMH; COBPEMCHHBIE
KOMIIETSHIIH .
pa3paboTKoii UH(OPMAIIMOHHO-KOMMYHUKAIIHOHHBIC
MIPOTPaMMHBIX TEXHOJIOTHH B IPOIIECCHOM YITPABIICHUU;

CpCACTB U ITPOCKTOB CHUCTCMBI YIIPABJICHUS KaUCCTBOM




OIIK-8.Y.1 ymeTh BBIOMpPATh METOIOJIOTHIO
Y TEXHOJIOTHIO IPOEKTHUPOBAHUS
MH(POPMALIMOHHBIX CHCTEM; 0OOCHOBBIBATH
apXUTEKTypy UHPOPMALMOHHON CUCTEMBI
OIIK-8.B.1 BnageTs 6a30BBIMH HAaBBIKAMHU
pa3pabOoTKU NPOrpaMMHBIX CPEJICTB U
IIPOEKTOB B KOMaH/Ie

2. Mecro nucuurnHbl B cTpykType OI1
JucnunimHa u3ydaeTcs CTyieHTaMu B 1 ceMecTpe 00y4eHus.
3HaHus, MOJYYCHHbIE NPH M3YyYEHHWHU Marepuaia JaHHOW JAMCIHUIUIMHBL, HUMEIOT Kak
CaMOCTOSTEJIbHOE 3HAUYEHHE, TaK U UCIIOJIb3YIOTCS PU U3YYEHUU APYTUX JUCLHUILIINH:
— Pacnpenenennbie ”HGOPMAITMOHHBIE CUCTEMBI,
— CoBpeMeHHbIE TEXHOJIOTHH Pa3paboTKu MpOrpaMMHOro 00ecredeHus,

— HHrepHeT-mporpaMMupoBaHue.

3. O0beM U TpyI0EeMKOCTb JUCIUTLIAHBI
Jlaraple 00 00mEeM oO0beMe TUCIUIUIMHBI, TPYJOSMKOCTH OTACIBHBIX BHJIOB y4eOHOU
paboThI 1O TUCIUILTHHE (M paclpeieieHue 3TOH TPYAOEMKOCTH 110 CEMeCTpaMm) MPeACTaBICHbI B

tabnuie 2.
Tabnuna 2 — O0beM U TPYIOEMKOCTh TUCIUILTHHBI
B yueGHoi paGoTs! Beero Tpy10eMKOCTb 1O ceMecTpam
Nel No2
1 2 3 4
Oowasn mpyooemKochib oucCyunIuHbL, 9/ 324 6/ 216 3/ 108
3E/ (uac)
U3 nux yacos npakmuyeckoii 0020MoeKu
AyoumopHhule 3auamus, BCEro Jac. 68 34 34
B TOM YHCIIE:
nexuu (J1), (gac) 17 17
npakTuyeckue/cemunapckue 3anarus (I13), 17 17
(gac)
naboparopusie pabotsl (JIP), (dac) 17 17
KypcoBoii npoekT (padota) (KII, KP), (uac) 17 17
9K3aMeH, (4Jac) 54 54
CamocmoamenvHnas paboma, Bcero (dac) 202 128 74
Buo npomesicymounon ammecmayuu: 3a4er, 3auer
mudd. 3auer, sx3amen (3auer, dudd. 3auq, I3, OK3.
K3 **) 3auer

*k
IIpumedanue: kaHaUAATCKHI SK3aMeH

4. ConepxaHue JUCITUTUTHHBI
4.1. PacnpeneneHue TPyJ0EMKOCTH JUCIUILTHHBI IO pa3esiaM U BUAAM 3aHITHIA.
Pazgenbl, TeMBbI TUCITUTITUHBI KX TPYJOEMKOCTh TIPUBECHBI B Ta0IUIIE 3.

Tabnuna 3 — Pa3ensl, TeMbl AUCIUILTUHBL, UX TPYAOEMKOCTh

Paznensl, TeMbI AUCHUITIIMHBL Jlexuma | 113 (C3) - JIP KII .
’ (gac) (gac) (dac) (gac) (dac)
Cemectp 1
Paznen 1. Meromonoruu pa3paboTKu MPOTPaMMHOTO 1 10
obecrnedeHusl.




Paznen 2. Ananu3 npeameTHol 001acTH U 1 8
TpeOOBaHMI K IPOTPAMMHOMY 00€CTICUCHHUIO.
Pa3znen 3. OcHOBBI POEKTUPOBAHUS U peaTu3aliu 5 20
MPOrpaMMHOTO 00eCTICUeHUsI.
Paznen 4. Peanm3anus npuiokeHWH HA OCHOBE 2 20
MHTETPAIIH
Pasnen 5. Ilnardopma Docker 2 4 20
Paznen 6. OTkphiTOC IPOrpaMMHOE 00SCTICUCHUE IS
CO3JIaHMsI, BHITTOJHEHUS,, MOHUTOPUHTA ¥ OPKECTPOBKH 2 4 10
MOTOKOB OIlepanuii no oopadboTke qaHHbX Airflow
Pazpen 7. Peanusanus XxpaHeHUs JAHHBIX B 4 9 10
HepeJSIIMOHHBIX 0a3ax JaHHBIX
Paznen 8. OGecnieuenune KauecTBa MPOrPaMMHBIX 2 15
CUCTEM
Paznen 9. Texnonoruu no npoasmkenuto [1C Ha peiHKe
1 15
I10
17 17 128
Cemectp 2
Boinonnenue kypcoBoii paboThl 17 74
Htoro B cemectpe: 17 17 74
Hroro 17 17 17 17 202
[IpakTueckass MHOArNOTOBKA 3aKJIIOYAcTCd B  HENOCPEACTBEHHOM  BBIIIOJHEHUU
OOyJalOImUMUCS  ONPENCICHHBIX  TPYAOBBIX  (YHKIMH,  CBSI3aHHBIX ¢ Oymymieu
pohecCuOHANBEHOM NeSTeNbHOCTDIO.
4.2. ConepxaHue pa3/iejioB U TEM JICKITHOHHBIX 3aHSATHH.
Copep:xanuie pa3fesioB U TeM JEKIIMOHHBIX 3aHITHI MPUBEACHO B Ta0nHIIE 4.
Tabnuna 4 — ConeprkaHue pa3JesoB U TeM JEKIIMOHHOTO [TUKIIa
Howmep paznena HaszBanue u conep:xkanue pas3iesioB U TEM JEKIIMOHHBIX 3aHATHI

1. Paznen 1. Metogonoruu pa3pabOTKH MPOrpaMMHOTO 00eCIIeYeHHSI.

KuszueHHbIH OUKJI W OTallbl

nporpaMmMHOTO obecrnieueHus.

obOecrieueHrs. DBOJIONUA  MOJIEJIEH

[IpoOnemMbl  pa3paOOTKU  CIOXKHBIX POTPAMMHBIX  CHCTEM.
pa3paboTKu  TPOrPaMMHOTO
YKU3HEHHOTO
Knaccuueckas
TexHomoruu ObIcTpoit pa3paboTku. COBpEMEHHBIE TEXHOJIOTHHU
npoektupoBanus. Agile-merogonoruu.
IIpedycmompena unmepaxmusHas ¢oopma nposedeHus

3aHAMUA. KOMOUHUPOBAHHAS JIEKYUSL C DJIeMEHMAMU TeKYUU-
becedvl U 1ekyuu ¢ 0emMoHcmpayuell ciauoos.

MUKJIa
TEXHOJIOTHS.

Paznen 2. Ananu3 npeaMeTHON 001acTh ¥ TpeOOBaHUM K
MPOTpaMMHOMY 00€CIICUEHHIO.

Bonpocel, cBsi3aHHBIE C aHATW30M MPEAMETHON o0JacTu
BBIZICJICHHEM TpeOOBaHUI K pa3pabaThIBAEMO MPOTPaMMHOMN
CUCTEME. Busyanbnbie CpEeACTBA  NIPOECKTUPOBAHUSA
MPOTPAMMHBIX CUCTEM.

Huarpammsel  UML. JluarpamMmma BapHaHTOB HCIIOJIb30BaHUS.
Huarpamma  kmaccoB.  Kmaccel  ananuza.  Jluarpammel
B3auMOJIeUCTBUs. J{narpaMmel pa3MelieHUs] 1 KOMIIOHEHTOB.
IIpedycmompena unmepaxmusHas ¢oopma nposedeHus




3auAMuUsL: TeKyus ¢ 0eMoHcmpayuel ciaioos.

Paznen 3. OCHOBBI MPOEKTUPOBAHHS H PEaIU3alUH IPOTPAMMHOIO
obecrieveHusl.

MplinuieHre B CTHIIE MATTEPHOB. [IPUHIMIBI TIOCTPOCHHS MATTEPHOB.
[Marrepusr Habmonarens, Komnonosuiuk, Komanaa. [IpoektupoBanne
MoJIb30BaTeNbckoro  uHTepdeiica. CymHocTHas 3¢ ()EKTHBHOCTD.
CornmacoBanHOCTh 3amad. HaOmromaemocth 3amad. BusyampHas
CBSIZHOCTb.

Ilpedycmompena unmepakxmugnas hopma npogeodeHus
3aHAMUSL: KOMOUHUPOBAHHASL IEKYUsL C JIeMEHMAMU TeKYUU-
becedbl u ieKyuu ¢ OeMOHCmpayuell ciatioos.

Paznen 4. PazpaboTka Ha OCHOBE MHTETpallN

MukpocepBucHas apxurektypa. OcHoBHble moHsATHS COA. XML-
CTaHIApTHI s BeO-ci1yk0. Beb-ciyx0b1 1 REST-noaxon. Paspaborka
ciyx6.WebSocket, GrafQl

IIpedycmompena unmepaxmuenas (hopma nposeoeHs.
3aHAMUAL: TeKYUsi ¢ OeMOHCmpayuel Ciauoos.

Pasnen 5. Ilnatdopma Docker
Konreitnepuzauua. OcobeHHOCTH
OCHOBHBIE KOMaH/IbI.
IIpedycmompena unmepakmuenas ¢popma npogeoenus

udctasinua - Ha  TIK.

3aHAMUA: TeKYUsi ¢ OeMOHCmpayuel Ciauoos.

Paznmen 6. YnpaBneHue HepelslMOHHBIME NaHHBIMA. ['padoBbie 0a3bl
JaHHbIX Ha nprMepe Neod).

Pasnen 7. Apache AirFlow.
Hasnauenue. MonaynbeHas ctpykrypa. Cymuoctu B AirFlow. TIpumepsr
IIPUMEHEUSL.

Paznen 8. OGecrieueHne kauecTBa MPOrpaMMHBIX CUCTEM

Onpenenenune kagectBa I10. dakropsl kauectsa [10. Bepudukanus n
Banuaanus. [Inan obecrieueHuns kayecTna.
IIpedycmompena unmepaxmusHas ¢oopma nposedeHus

3aHAMUSL: TeKYUsi ¢ OeMOHCmpayuel Ciauoos.

Pazpnen 9. Texnonoruu no npoasxenuto [1C Ha peiake [10
Ocobennoctu | T-ungycrpun. [IpaBusa o0IIEHUS ¢ 3aKa3UUKOM.
[IpencraBnenue npoexTa.

4.3. IlpakTtuyeckue (ceMUHAPCKUE) 3aHATUS
TeMbl MpaKTHYECKUX 3aHATHIA U X TPYAOEMKOCTh IPUBEICHBI B TAOIHIIE 5.

Ta6ﬂnua 5— HpaKTI/I‘-ICCKI/IC 3aHATUSA U UX TPYAOCMKOCTDb

W3 Hux No
Ne | Tems! npaktuyeckux | POpMBI MPAKTUYECKUX | TPYyJOEMKOCTh, |MPaKTHYECKOH |pa3merna
n/m 3aHATHH 3aHATUHH (gac) MIOATOTOBKH, | TUCIIMII
(dac) JINHBI
Cemectp 2
1 | 3HakoMcTBO C 3aHsATHE IPOBOJIUTCSA B 4 4 4
Postman MHTEPaKTUBHON
dbopme: perieHne
CUTYaIlMOHHBIX 3a1a4.
2 | TectupoBanue API ¢ | 3aHsTHe MPOBOIUTCS B 4 4 4
nomombio Postman WHTEPAKTUBHOMN




dbopme: perieHue
CUTYaIIMOHHBIX 33]1ad.
3 | AHanus3 npeaMeTHON 3aHsATHE IPOBOAUTCS B 2 2 2
obOnactu 1 Tpe60BaHPII>i HHTepaKTHBHOﬁ
K [IPOTPaMMHOMY dopme: penreHne
obecrieueHuIo CHTYalMOHHBIX 3a71a4.
4 | PazpaboTka Ha OCHOBE | 3aHSATHE MPOBOIUTCS B 2 2 4
MHTCTpaluH MHTEPAKTUBHOMN
dbopme: pereHue
CUTYaIIMOHHBIX 33]1a4.
5 | lpexncrasnexne 3aHsATHE IPOBOIUTCS B 2 2 9
peann30BaHHOTO MHTEPAKTUBHOMN
[POrPaMMHOTO dopMe: peleHme
HpOAyKTa CHTYalMOHHBIX 3a71a4.
6 | Opranusanus npouecca | 3aHATHE IPOBOIUTCS B 3 3 1
paspaborku 11O B MHTEPAKTHBHOM
CHCTEME yNpaBlICHUS dopme: peureHne
HpOCKTaMH CHUTYaIlMOHHBIX 3a1a4.
Bcero 17 17
4.4. JlabopaTropHble 3aHATUS
Tembl 1a00paTOPHBIX 3aHATHI U KX TPYJOEMKOCTb IPUBECHBI B TaOIUIIE 6.
Tabmmna 6 — JIabopaTopHbI€ 3aHATHS U UX TPYJIOEMKOCTb
N3 Hux Ne
Ne Hanmenosaame 1aGOpaTOpHEIX padoT TpynoeMKoCTb, | TPaKTUYECKOW | pa3aena
n/m (uac) MOATOTOBKH, | JMCIIHII
(dac) JIMHBI
Cemectp 1
1 | YcranoBka Docker Ha nepcoHanbHbIN 1 1 5)
KOMITBIOTEP
2 | YrpasiieHHe JaHHBIMH B Tpaduueckoi 6aze 4 4 6
naaabix NEO4J
3 | Hoaxmrouenue k Neo4j ¢ momompto Python 4 4 6
4 | 3HaKOMCTBO C (DYHKIIIOHAJIOM CEpBHCA 4 4 7
Apache AirFlow
5 | Coznanue DAG oaitna st Apache Airflow 4 4 7
Bcero 17 17

4.5. KypcoBoe npoeKkTupoBaHue/ BBHIIOIHEHUE KYPCOBOU PabOTHI
Ilens KypcoBOit pabOTHI: peanu3arsi MPOTPAaMMHON CHCTEMBI B COOTBETCTBUM C
BbIOpaHHON MeToaonorueit npoekruposanus MC.

[IpumepHbIe TeMBbI 3a1aHUi Ha KypCOBYIO paboTy npuBeaeHs! B pazaene 10 PII/I.

4.6. CamocrosTenpHas padoTa 00yJarOIIXCs
Bunsl camocTosTensHON paboOThI M €€ TPYIOEMKOCTh MPUBEIEHBI B Ta0nuLe 7.

Tabmuna 7 — Bunbel camocTosaTenbHONU pabOThI U €€ TPYAOEMKOCTh




Bun camocrosiTensHO#M paboThI BEZI;O’ Cewmectp 1, yac Cemectp 2, yac

1 2 3 4

W3ydeHue TeopeTHuecKoro MmaTepuania

nqucuuruael (TO) 110 80 30

Kypcosoe npoektuposanue (KII, KP) 30 30

PacuerHo-rpaduueckue 3ananus (PI'3)

Brimonaenue pedepara (P)

[ToaroroBka K TEKyIieMy KOHTPOJIO 24 20 4

ycneBaemoctu (TKY)

Jomamnnee 3amanue (J13)

Kontponbnsie pabotsl 3a04nukoB (KP3)

[ToaroroBka K MpOMEKYTOUHOM

arrectanuu (I1A) 38 28 10

Beero: | 202 128 74

5. IlepeuyeHnb y4eOHO-METOAMYECKOTO OOSCTICUCHUS

JUTSL CAMOCTOSITEIbHON pabOoThI 00YYAOMIMXCS IO TUCIUTUINHE (MOIYIIIO)

Y4eOHO-MEeTOIMYECKHE MaTepuallbl ISl CAMOCTOSITENIbHOW paboThl 00yJaromuXxcs yKa3aHbl B

ma. 7-11.

6. IlepeueHb MeUaTHBIX U PIEKTPOHHBIX YUEOHBIX U3TAHUI
[TepeueHs eYaTHBIX U 3JCKTPOHHBIX YIEOHBIX U3IaHUH TIpUBEIeH B TabmuIe 8.
Tabnuna 8— [lepedeHb MeYaTHHIX U JIEKTPOHHBIX YUEOHBIX U3TaHHIMA

Iudp/
URL agpec

bubnuorpaduueckas ccplika

KomiuecTso 3x3eMILIsIpoB B
Oubmoreke
(KpoMe 2JIEKTPOHHBIX SK3EMILISIPOB)

9BC Jlanb

Typueukas, E. JI. [IporpaMMHas UHKEHEpHS.
WNuTterpanmonnsiii moaxos k paszpadorke / E.
JI. Typueukas, A. B. ArpaHOBCKHH. —
Cankrt-Ilerepoypr : Jlans, 2023. — 216 ¢c. —
ISBN 978-5-507-46898-0. — Texcr :
ANIEKTpOHHBIN //  JlaHb @  3JEKTPOHHO-
6ubnuoreyHas cUCTEMa. — URL:
https://e.lanbook.com/book/352307 (mata
obpamenus:  11.09.2024). —  Pexum
JIOCTyMa: JUIsl aBTOPU3. MOJIb30BaTeNEH.

9BC Jlanb

APXUTEKTYpHBIC PEeLICHHUS WHPOPMAIIMOHHBIX
cucTeM : yueOHMK Juist By30B / A. W. Bonsixo,
JI. C. BeiroBckuid, B. A. Jlyoenenkwuii, B. B.
[{exanoBckwmii. — 3-e u3m., crep. — CaHKT-
[TeTepOypr : Jlansb, 2022. — 356 ¢. — ISBN
978-5-507-44710-7. — TexcT :
ANIEKTPOHHBIH // JIaHb : 3IeKTPOHHO-
oubnuoreynas cucrema. — URL:
https://e.lanbook.com/book/254624 (nara
obpamenus: 21.08.2024). — Pexxum
JOCTYTIA: JIJIsl aBTOPU3. TIOJTH30BATEICH.

OB I'VAII

ArpanoBckuii, A.B. Metomonoruu  u




TEXHOJIOTHH MPOSKTUPOBAHUS
WH()OPMAITMOHHBIX CHUCTEM : [DJIEKTPOHHBIN
pecypc] : ydeOHO-MeToamuecKkoe mocobdue /
A. B. Arpanosckuii, B. C. IlaBnos, E.
JI. Typuenkas ;  C.-Ilerep6. roc.  yH-T
aIPOKOCM. TPHUOOPOCTPOCHUS. - IEKTPOH.
TekcToBbIe JaH. - Cankt-IlerepOypr : U3a-BO
['VAIL 2021.- 111 c.

Ob I'VAIIL

MHoro¢dyHKIIMOHaTBHBIE WH(POPMALOHHbIE
CHCTEMBI Ha OCHOBE UHTETpaIlluu
NPUKIAJHBIX TPOTPAMMHBIX cpel : yueOHoe
nmocobue / A. B. Arpanosckuii, E. JL
Typuenxkas ; C.-Ilerep0. roc. yH-T a3poOKOCM.
npUOOPOCTPOCHUS. - DIEKTPOH. TEKCTOBBIC
nan. - Canxkt-Ilerepoypr : Usn-so I'YAIIL
2023. - 91 c.

3bC
FOpaiir

I'nunenko, U. I'. Texnonorus paspaboTku
POTPaMMHOTO OOecTieueHUs | yueOHOe
nocoOue It cpeHero MpohecCHOHATBEHOTO
obpazoBanus / W. I'. 'HueHko,

®. ®. [1aBnos, /. FO. ®enopoB. — Mockaa :
MznarensctBo KOpaiit, 2019. — 235 ¢. —
(ITpodeccronansHOE 0Opa3oOBaHKE). —
ISBN 978-5-534-05047-9. — Tekcr :
anektporHbii // OBC FOpaiir [caiiT]. —
URL.: https://urait.ru/bcode/438444 (nara
obpaienus: 15.07.2023).

3BC
Opaiit

YeprkoBa, E. A. IIporpamMMHas nHXEHEpUS.
BusyansHoe MoenTupoBaHre IPOrpaMMHBIX
CHCTEM : y4eOHHUK JUis By30B /

E. A. UepTtkoBa. — 2-€ U31I., HCIIP. U JOI. —
Mocksa : M3narensctBo KOpaiir, 2023. —
147 c. — (Boicmiee oOpa3oBanue). —

ISBN 978-5-534-09172-4. — TekcrT :
anexTponnsii // DbC FOpaitt [caiit]. —
URL.: https://urait.ru/bcode/452749 (nara
obpaenus: 15.07.2023).

Ob I'VAII

TectupoBaHue BeO-TIPUIOKEHUH :

[ DnexTponHBIi pecypc] : yueOHOE mocooue /
A. B. Arpanosckuii [u ap.] ; C.-Ilerep0. roc.
YH-T @3POKOCM. IPUOOPOCTPOEHUS. -
OneKkTpoH. TekcToBble aaH. - CII6. : U31-Bo
['YAII, 2023.

Ob I'VAIIL

[TporpaMMupOBaHNE HHTEPAKTUBHBIX BEO-
MIPUIOKEHUH : [ DJIEKTPOHHBIN pecypc] :
yuebHoe ocodue / A. B. ArpaHoBckuii [u
np.] ; C.-Tletep6. roc. yH-T adpOKOCM.
nprOOPOCTPOCHHSI. - DIEKTPOH. TEKCTOBHIE
nad. - CII6. : Uzn-Bo 'YAIL 2019. - 91 c.

Ob I'VAIIL

TexHomoruu MPOEKTUPOBAHUS
WHTEPAKTHBHBIX T'paQHUSCKUX MPUITOKCHHA.
OOpaboTka, aHanM3 W  BHU3yaJIHW3anus



https://urait.ru/bcode/438444
https://urait.ru/bcode/452749

CTPYKTYPUPOBAHHBIX JAHHBIX [DJIEKTPOHHBIN
pecypc] : yueGHoe mocobme / A. B.
Arpanosckuii [u np.] ; C.-Ilerep6. roc. yH-T

aIPOKOCM. TPHUOOPOCTPOCHUS. - IEKTPOH.
tekcToBble JaH. - CII0. : U3a-Bo 'YAIL 2021
-128 c.

OBC JlaBpuiesa, E. M. IlporpamMmMHuas

Opaiit WH)XEHEPUS U TEXHOJIOTUU

POrPaMMHUPOBAHUS CIIOXKHBIX CHCTEM !
yaeOHuk a1 By3oB / E. M. JlaBpumiea. — 2-
€ u3a., ucnop. u gor. — Mocksa :
MznarensctBo KOpaiit, 2023. — 432 ¢c. —
(Briciiee obpazoBanue). — ISBN 978-5-534-
07604-2. — Texkcrt : anekTponHsbIit // OBC
FOpaiir [caiiT]. —

URL.: https://urait.ru/bcode/452137 (nara
obpaienus: 15.07.2023).

9BC JlaBpuiesa, E. M. IIporpammuas
FOpaiit uHxeHepus. [lapaaurmel, TEXHONIOTrUU U
CASE-cpenctBa : yueOHUK 7151 BY30B /

E. M. JlaBpumieBa. — 2-¢ uU311., HCIIP. —
Mocksa : M3natensctBo FOpaiit, 2023. —
280 c. — (Bwicmiee obpazoBanue). —
ISBN 978-5-534-01056-5. — TexkcT :
anektporHbii // OBC FOpaiir [caiit]. —
URL.: https://urait.ru/bcode/452156 (nara
obpaienus: 15.07.2023).

9bC BBenenue B mporpaMMHYI0 HH>KEHEPHIO :
Znanium Y4ueOuuk / B.A. Aatunos, A.A. ByOHoOB,

A H. ITsuekun, B.K. CromuneB. — MockBsa :
KYPC: UHOPA-M, 2019. — 336 c. - ISBN
978-5-906923-22-6. - TekcT : 3JIeKTPOHHBIH. -
URL:
https://znanium.com/catalog/product/1035160
(mata oopamienus: 15.07.2023). — Pexxum
JOCTYyTA: 1O TMOJIIMTUCKE.

9bC UYepnsies, C. A. [lpuHiunsl, naTTepHsl 1
FOpaiirt METO/I0JIOTUHU pa3pabOTKH MPOrpaMMHOIO
obecrieueHus : yueOHOe mocoOue asi By30B /
C. A. YepnbieB. — MockBa : 3narenbcTBo
IOpaiir, 2023. — 176 c. — (Bricmee
oOpazoBanue). — ISBN 978-5-534-14383-6.
— Texkcer : anexkrponHslii / OOpa3oBaTenbHas
iatdopma FOpaiir [caiit]. — URL:
https://urait.ru/bcode/497029 (nata
obpamienus: 15.08.2023).

7. TlepedyeHb HIEKTPOHHBIX 00PA30BATEIBHBIX PECYPCOB
UH(OPMAIMOHHO-TEIIEKOMMYHUKAITMOHHOM ceTu «IHTepHeT»
[Tepeuenn AIIEKTPOHHBIX o0pazoBaTeNbHbIX pecypcoB nH(pOpMaITMOHHO-
TEJIEeKOMMYHUKAIIMOHHONW ceTn «HTepHeT», HEOOXOOMMBIX JJii OCBOCHHS TUCIUILIAHBI
npuBeJieH B Tabuie 9.



https://urait.ru/bcode/452137
https://urait.ru/bcode/452156

Tabmuma 9 — IlepedyeHb SIEKTPOHHBIX O0pa30BATENBHBIX PECYpcOB HWH(MOpPMAIMOHHO-
TEJICKOMMYHUKAMOHHOU ceTtu «HTepHEeT»

URL axpec HaumeHnoBanue

http://lib.aanet.ru/ OB I'VAIL

https://Ims.guap.ru/new/login/index.php CAOT'YAII

8. IlepeueHp MHPOPMALIMOHHBIX TEXHOJIOTUI
8.1. [lepeyenbp mporpaMMHOr0 o0OecCHeueHus, HCIOJIb3YEeMOT0 TIPH OCYIIECTBICHUU
00pa30BaTeNILHOrO Mpolecca M0 AUCLUIIUHE.
[lepedeHp UCIONB3yeMOr0 MPOrPaMMHOT0 obecniedeHus npejacrasieH B Taduuie 10.

Ta6ymmma 10— [Tepeyers mporpaMmMHOTo o0ecrieueHus

Ne i/t HaumenoBanue

He npenycmorpeno

8.2. IlepeueHp HH(OPMAMOHHO-CIIPABOYHBIX CHCTEM,HCIIOJIb3YEMbIX pu
OCYIIECTBIICHUU 00Pa30BaTEIHLHOTO MPOIIecca MO JUCIUILTHHE

[lepeyeHb WCMONB3YEeMbIX WH(POPMALMOHHO-CIIPABOYHBIX CHCTEM MPEICTABICH B
Tabauie 11.

Tabmuna 11— [lepeuens nHGOPMAIMOHHO-CIIPABOYHBIX CUCTEM

Ne i/t HaumenoBanue

He npenycmotpeno

9. MarepuanbpHO-TeXHHYECKast 6a3a
CoctaB  MaTepUAIbHO-TEXHUYECKOH  0a3bl, HEOOXOMUMOW Ui  OCYIIECTBIICHUS
00pa30BaTeILHOTO TpoIiecca MO TUCITUTUIHHE, TIPECTaBIeH B TabmuIel 2.

Tabnuna 12 — CoctaB MaTepHallbHO-TEXHIUYECKON 06a3bl

Howmep
Haumenosanune COCTaBHOMN 4acTU | AyAUTOPHUH
/I | MaTepHAIbHO-TEXHUYECKOU Oa3bl (mpu
HE0OXOIUMOCTH)
MynbTUMEaUITHAS JEKIUOHHAS ayIUTOPUS
Crenuanu3upoBaHHas J1adbopatopust 52-19, 52-17

10. Omnenounble cpeacTBa AJs NPOBEIEHUS TPOMEXKYTOUHOM aTTecTaIlu
10.1. CocTaB OIICHOYHBIX CPEICTBAJIS TPOBEACHUS TPOMEKYTOYHOH aTTeCTAI[UH
oOyyaromuxcst o JUCUUIUIMHE IpuBeAeH B Tabnuue 13.
Tabmuma 13 — CocTaB OIEHOYHBIX CPEACTB ISl IPOBEICHHS POMEKYTOYHOH aTTeCTaIluN

Bun npoMexyTouHOM aTTecTanyu IlepeueHb OLICHOYHBIX CPENICTB
DK3amMeH Cnucok BONPOCOB K IK3aMEHY;
TecTsl.
3auer Cnucok BOpocoB
BrimonHenue KkypcoBoii paboThl DKcrnepTHas OlleHKa Ha OCHOBE TpeOOBaHUH K
COIEP)KAHUIO KypCOBOM paboThI o
JUCLUILINHE.

10.2. B kayecTBe KpuUTEpUEB OIEHKH YPOBHA C(POPMHUPOBAHHOCTH (OCBOEHU)
KOMIIETEHIMI OOYyJaloUIMMHCS TIPUMEHSETCS 5-0ajulbHasi MIKajla OIEHKH C(HOPMHUPOBAHHOCTH



http://lib.aanet.ru/

KOMIIETCHIINM, KOTOpasi puBeieHa B Tabimie 14. B TedeHne cemMecTtpa MOXKET MCIOJIb30BATHCS

100-0aypHas  mkaia

MOJAYJIbHO-PEUTHHIOBOM  CUCTEMBbl  YHUBEpPCUTETa,  IIpaBUia

HCIIOJIb30BaHHA KOTOpOI;'I, YCTAHOBJICHBI COOTBCTCTBYIOIIUM JIOKAJIbHBIM HOPMAaTHUBHBIM aKTOM

I'VAIL

Ta6ymmma 14 —Kpurepuu orieHKH ypoBHS cYOPMUPOBAHHOCTH KOMIIETEHITUN

OI1eHKa KOMITETEHIUN

5-0ayuipHa IIKaia

XapakTepucTrka c(hOpMUPOBAHHBIX KOMITCTCHITHIA

— oOyyaromuiicss TIyOOKO M BCECTOPOHHE YCBOWJI IPOTPAMMHBII
MaTepua;

— YBEpPEHHO, JIOTUYHO, [10CJIEI0BATEIBLHO U TPAMOTHO €T0 U3J1aracr;

— ONMHUpPasiCh Ha 3HAHHUS OCHOBHOM W JOMOJHUTEIBHOU IJUTEPATYypHI,

«OTIIHUYHO) J
GATTCHO TECHO IMPHUBSA3BIBAET YCBOCHHBIE HAYYHbBIC TTOJIOKEHUS C MPAKTUYECKOU
JIeATEeITbHOCTBIO HAIIPABIICHUS;
— yMeno 000CHOBBIBAET U ApTYMEHTUPYET BBIJIBUTACMEBIE UM HJICH;
— JIeJIaeT BBIBOALI U 000OIICHHUS;
— CBOOOJTHO BJIQJICET CUCTEMON CITeIMAIM3UPOBAHHBIX MIOHITHA.
— o0yyJarouiicss TBEPI0 YCBOWIJI MPOTPaMMHBINA MaTepuai, rpaMOTHO U
[0 CYUIECTBY H3JaraeT €ro, ONHUpPasCh Ha 3HAHUS OCHOBHOM
JTUTEPaTypHI,
«ODOLLIOY — HE JIOIIYCKAET CYIIECTBEHHbBIX HETOUHOCTEH;
P — YBSI3BIBACT YCBOCHHBIE 3HAHUS C MPAKTHUUYECKOW JI€ATEIIbHOCTHIO
«3aYTEHO)
HaIlpaBJICHUS,
— apryMEHTUPYET Hay4YHbI€ [TOJI0KEHNUS;
— JIeJIaeT BBIBOALI H 000OIIECHHS;
— BIIAJICET CUCTEMOM CIEeIHMAIM3UPOBAHHBIX MOHSITHIA.
— oOyyarouuiicss yCBOMJI TOJbKO OCHOBHOW IPOrpaMMHBIA MaTepua,
M0 CYILIECTBY H3JaraeT €ro, ONMpasCh Ha 3HAHHUS TOJBKO OCHOBHOM
JUTEpaTyphl;
— JIOIYyCKaeT HeCYIIECTBEHHbIC OIIMOKN 1 HETOYHOCTH;
«yJIOBJIETBOPUTEIIHHOY o
— UCTIBITBIBACT 3aTPYAHEHUS B MPAKTUUYECKOM MPUMEHEHUW 3HAHWUM
«3auTeHO»
HaIlpaBJICHUS;
— c1abo apryMeHTHPYET HayuHbIE MOJI0KECHHUS,
— 3aTpyAHsieTcs B (OpMYyITUPOBaHUHN BBIBOJIOB M 000OIIIEHUI;
— YAaCTUYHO BJIAJIEET CUCTEMOM CHEIMATN3UPOBAHHBIX MOHSITHH.
— oOyyJaronuiicss HE YCBOWJI 3HAYUTEIBHOM 4YacTH TMPOrPaMMHOTO
MaTrepuana;
— IOMyCKaeT  CYIIECTBEHHbIE  OMMOKA W  HETOYHOCTH  MpH
«HEYIOBIIETBOPUTEIILHOY
PacCMOTpPEHHH MPOOIJIEM B KOHKPETHOM HAIMPaBIICHUH;
«HE 3aUTEHO»

— MCTIBITBIBAET TPYIHOCTH B MMPAKTHYECKOM IPUMEHEHNUN 3HAHH;
— HE MOXKET apryMEHTHPOBATh HAy4YHbIE MTOJIOKECHMUS;
— He (JOpMYIHPYET BBIBOJAOB U 0000IICHHH.

10.3. TunoBble KOHTPOJILHBIC 3a/IaHUS WM WHBIC MaTEPHAIIBI.
Bomnpocsr (3agaun) asns sK3aMeHa mpecTaBiIeHbl B Tabuie 15.

Tabnuna 15 — Bonpocs! (3agaun) 11 9K3aMeHa

Ne n/mt Ilepedenp BompocoB (3a7au) i SK3aMeHa Koz
UHIMKaTopa

1. Omnpenenenue TpeOOBaHUH K TPOTPAaMMHOMY 00ECTICUCHHIO. VK-2.V.2
[loHsITHE «MHOXKECTBEHHOCTH TOUEK 3peHus». ITpumepsl.

2. Jlaiite onpesenieHne NOHATHIO «00JIagyHbIe TEXHOIOTHH. VK-2.B.2
CpaBHUTE 3TO MOHATHUS C IOHATHEM «TEXHOJIOTHH
pacnpeielIeHHbIX BbIUMCICHUID.

3. Cucremsl kKoHTpOs Bepeuil. Cucremsl ynpasieHus BepcusimMu | YK-3.3.2
(VCS - Version Control System).

4. Peanuzanus B3auMoieicTBUSL MeXKAY pa3pabOoTYMKaMH B YK-3.3.2




cUCTeMax yrpasiaeHus npoekramu. IIpumepst.

5. Haznauenne nporpaMMHO-TI€JIEBBIX METOAOB pu pazpadotke | OITK-7.3.1
NC. ITpumepsl.
6. Oco0eHHOCTH NMPOBEACHUS MCCIICIOBAHUS PEIMETHOM OIIK-7.V.1
obnactu pa3pabateiBaemoit IC B oTnmuamu oT
IPOMBIIIICHHBIX IPOoeKTOB. O0IIKe NOAX01bl U IPUHIIMIIBL.
7. TexHuueckue NpoBEpKH U ayauThl Juia obecrieuenus kayectsa | OITK-8.3.2
I1C
8. 3anaun o aBroMarusauuu tectupoanus 11C. Ilpumepsl. OIIK-8.3.2
9. Kiaccnueckue monenu u metogosioruu npu pazpadorke [IC B | OIIK-8.VY.1
IIpOrpaMMHON MHKeHepun. [IpuMepsl IPOEKTOB.
10. Kopniopatususie moaenu u merogosioruu npu pazpadorke [IC | OIIK-8.Y.1
B IPOrpaMMHOM nHKeHepuu. [Ipumepsl IpOEKTOB.
11. WNunyctpuanbHbie MOJCTU M METOAOJIOTHH IPHU pa3paboTKe OIIK-8.VY.1
I1C B nporpamMMHoi#i uH>xeHepuu. [IpruMeps! NPOEKTOB.
12. Opranumzanus npouecca pazpadorku I1C o mogenu SCRUM | OIIK-8.B.1
13. Opranmzanus nporecca paspadorku I1C mo BogomaaHon OIIK-8.B.1
MOJIETHN
Bompocsr (3amaun) s 3aueta / mudd. 3auera npegacraBieHsl B Tabmuie 16.
Ta6mmma 16 — Boripocs! (3amaun) mis 3auerta / audd. 3adera
Kon
Ne i/ [Tepeuens BompocoB (3ana4) ais 3adera / qudd. 3adera HHIKATOPA
1. Oxapakrepu3yiTe QyHKIIMOHAIBHYIO U CTPYKTYPHYIO YK-2.¥.2
OpraHU3alMIo0 LIEHTpa 00paObOTKU JaHHBIX Ul OJIEP/KaHUS
00JIaYHBIX TEXHOJOTHIA. B ueM Mex a1y HUMU OTIH4Hs?
ITpumepsr.
2. IToHsATHE «MUKPOCEPBUCHOM apXUTEKTYpb». [IprumMepsl YK-2.B.2
3. [Tpo6nema koHTposst Bepeuit I1C YK-3.3.2
4. ITpo6nembl MpUMEeHEeHUs! HHHOBAIIMOHHBIX TEXHOJIOTHH MpH OIIK-7.3.1
pazpabotke VC. ITpumepsi.
5. OcHOBHbIE HaNPaBIEHUS IPUMEHEHUS UCKYCCTBEHHOTO OIIK-7.V.1
uHTesekta npu pazpadorke VC. Tlpumepsl.
6. Oco0eHHOCTH TPOIECCHOTO MOIX0/1a K YITPABICHUIO OIIK-8.3.2
paspabotkoit UC
7. [Tpo6nems epexona ot legacy-cucrem k cucTeMam ¢ OIIK-8.V.1
«MHMKPOCEPBUCHOW» apXUTEKTYpPOIl»
8. CepBucHo-opueHTUpyeMas apxutekrypa. [Ipumepst OIIK-8.V.1
9. Mojenu npepocTapieHus 00IayHbIX TeXHOJorui. IIpumepsl. OIIK-8.VY.1
10. Apxurekrypa obiadgnoro SaaS-npunoxenus. [Ipumep. OIIK-8.VY.1
11. Opranuzanus npouecca paspadorku I1C B cooTBeTCTBHM C OIIK-8.B.1
KopropaTuBHOU MeToonorueii MSF.
12. Opranuzanus npouecca paspadorku I1C B cooTBeTCTBHM C OIIK-8.B.1

KOpropatuBHOM Metoonorueit IBM.

[lepeuenr TeM s KypCOBOTO MPOEKTUPOBAHUSA/BBIIIOJHEHUSI KypCOBOM pabOThI
MpeJICTaBICHbI B Ta0nwmie 17.
Tabmuna 17 — IlepeyeHb TeM JUisi KYpCOBOTO IPOEKTUPOBAHMSI/BBIIIOIHEHUSI KYPCOBOM pabOThI

Ne i/t

[TpuMepHBIii IepedeHb TeM il KypCOBOTO MPOEKTUPOBAHUS/BBITTOIHEHHS

KYpCOBOi1 pabOThI

[TpoexkTrpoBaHMe U peaau3alus IPOrpaMMHOM CHCTEMBI IO 00paboTKe




rpadu4ecKux U300pakeHui

2. [TpoexkTrpoBaHue U peaan3alus HHTEPaKTUBHOTO TPEHAXKEPa

3. [TpoexkTupoBaHme U peanu3alis IPOrpaMMbI-ITUPPATOPA TEKCTOBBIX
co00IIeHn

4. [TpoexkTupoBaHue U peanu3allis IPOrpaMMBbI TSI CKATHS TEKCTOBBIX (haiiioB
(apxuBaropa)

S. [IpoexTupoBanue u peanuzaiys BeO-cucTeMbl (IO MPEIMETHBIM 00JIaCTsIM)

6. [TpoexkTrpoBaHue U peaau3alus IPOrpaMMHON CUCTEMBI JI HHIYCTPUU
urp.

7. Peanu3ainus nporpamMmmMHOoro gpeidMBOpKa Il aBTOMATHU3AIUN TECTHPOBAHUS

Bompocer st mpoBeneHUsT TPOMEXKYTOYHOM aTTECTAllMM B BHJE TECTUPOBAHHUS
MpeACTaBICHBI B Tabmwuie 18.

Tabnuna 18 — [IpuMepHbIl epeyeHb BOMPOCOB I TECTOB

Kon

Ne /i IIpuMepHBIii IepeYeHb BOIIPOCOB ISl TECTOB
MHAMKATOpa

1. K kaxmoii mo3uuum, 1aHHOH B JIEBOM CTO0JI01Ie, OA0epuTe
COOTBETCTBYIOIIYIO MO3UIIMIO B IPABOM CTOJIOIIE. VK-2.¥.2
[Ipu npOEeKTUPOBAHUM TUIIOBOW CTPYKTYPbl HHTEPHET-IIPUIIOKEHUN
BBIZICJISIIOT TpH YpoBHs. COeIMHUTE HAa3BaHUE YPOBHS U €TI0 HA3HAUYCHHE
YpoBHU Haznauenne

1 | Yposens npeacrasnenus | A JIOCTYIIEH I10JIb30BATEISIM
yepes Opay3ep U COCTOUT U3
KOMITOHEHTOB
M0JIb30BATEIBCKOTO
uHTepdeiica 1 KOMIIOHEHTOB
mmporecca
10JIb30BATEIBCKOTO
uHTepdeiica, KOTOpbIE
MO/JIEPKUBAIOT
B3aMMO/JIEVCTBHUE C

CHUCTEMOH

2 | YpoBeHnb OusHec-noruku | b MIPUHUMAET 3aMPOCHI
IIOJIb30BaTEIICH,
o0OpabatbIBaeT ux u
OTpeieNsieT MapIIPyThl, IO
KOTOPBIM OynieT
OCYIIECTBISATHCS JOCTYII K

JIaHHBIM.
3 | YpoBeHs nocryma K B MPUHUMAET BBI3OBBI JAHHBIX
JTaHHBIM Y MIPEIOCTABIIAET TOCTYII K

MOCTOAHHOMY XPaHUJIUIITY.

2. IIpounTaiiTe TEKCT U YCTAHOBUTE COOTBETCTBHUE. VK-2.B.2
K xaxnoii mo3uumu, 1aHHOH B JIEBOM CT0JI01Ie, 1010epUTe COOTBETCTBYIOLIYIO
MO3UIMI0 B IPABOM CTOJIOLE.

CooTHecuTe Ha3BaHUE MpakTHK MeTomonorun DevOps u ee onpeneneHue

Ha3Banue Ha3nauenue

1 HenpepriBHast unTerpanus A 9TO TpaKTHKa pa3paboTKu
MPOrPaMMHOTO OOeCTieueHus, TIPH
KOTOPOH M3MEHEHHs Koja
PETYISIPHO COETUHSIIOT C




OCHOBHOU BETKOMW MPOEKTa U
MIPOBOST aBTOMATHUYECKHE TECTHI
Ha KaXKJOM 3Tane cOOpKHU

2 HenpepsiBHas mocraBka b 3TO MPaKTHKA pa3pabOTKH
MIPOTPaAMMHOTO 00eCTICUeHHS,
KOTOpasi MO3BOJISICT BBIIYCKATH B
pein3 Bce N3MEHEHUs Ha JTare
pa3paboTKu MPOAYKTA.

IIpouuTaiiTe TeKcT, BbIOEPHUTE NPABUJILHBIN 0TBET M 00BSICHHTE CBOIi BBIOOP VK-2.B.2
BriGepute HOTaIHMIO OMUCaHMsI BeO-CEPBUCOB M JOCTYIAa K HUM, OCHOBAHHBIH Ha SI3BIKE
XML u 00msicHHTE CBO¥ BEIOOD
a. =WSDL
6. JS
B. XSD
r. SOAP
OtBer
IIpouunraiiTe TEKCT U yCTAHOBUTE COOTBETCTBHUE. VK-2.V.2
K xaxnoii mo3uumu, J1aHHOM B JIeBOM CT0JI0LIe, 1010epHuTe COOTBETCTBYIOLIYIO
TO3MLMIO B IPABOM CTOJI01Ee
[IpunoxeHns IPegOCTaBIAIOT TOCTYI K CBOUM (PYHKIIUSM C MTOMOIIBIO CIICIIHATBHOM
nporpammet — Application Programming Interface unu API. Coenunnte HazBaHue
tunoB APl ¢ ux HazHaueHueMm.
Tunsr API Hasznauenue
1 YacTHble WM BHYTPEHHUE A sto API opranuzanuu,
HCIIOJIb3YEMBIE TOJIBKO JJIS
nepenavyu JaHHBIX MKy
CUCTEMaMU BHYTPU OAHOU
KOMITAHUH U PEUICHUS
KOPITIOPATHBHBIX 3a/1a4.
2 OOuienocTymHBIC WIIN b API ¢ o0mmM goctynowm,
Iy OJTMIHEIE KOTOPBIE MOXKET UCIIOIh30BaTh
TPEThsl CTOPOHA.
3 [TapTHEpCKHE B API, nocTynHble HCKIIIOUUTENBHO
aBTOPH30BAaHHBIM ITAPTHEPAM U
KITMEHTaM UTS Pa3paboTKU
MpPOrpaMM ¥ MUHUMH3AIUU
U3JIEPIKEK.
IIpounTaiiTe TEKCT U YCTAHOBUTE COOTBETCTBHE. VK-2.B.2

K kaxnoii no3uuuu, 1aHHOH B JIEBOM CT0JI01Ie, T0/10epHUTE COOTBETCTBYIOIIYIO
TMO3MLMIO B IPABOM CTOJI01E

WHTerparus Mex 1y IpUI0KEHUIMH MOET IIPOUCXOIUTh PAa3HBIMHU CIIOCOOAMHU.
YcTaHOBUTE COOTBETCTBHE MEXy TUIIOM HHTETPALUU U OTIMCAHUEM TEXHOJIOTUH, Ha
OCHOBE KOTOPBIX NPOMCXOAUT B3aUMOCBA3b IPUIOKECHHH.

Tun u"Terpauuu Onucanue
1 npsMbIMU BbI3oBamMu API o mrabioHy request-reply (3ampoc-
"Touka-Touka" OTBET) WJIM Oone-way (OTIpaBKa B

OJIHY CTOPOHY).
OOBIYHO peanuzyeTcs
nocpeactBoM REST API wiu RPC-

B3aUMO/JICHCTBUSI.
2 00MEHOM 4epe3 CJION CpeaHero HaIpuMep Yepe3 CUCTEMBI
YPOBHS — HHTETPAIMOHHYIO yHIpaBleHUs ouepesiMu (message
TUHY brokers) Tuma RabbitMQ u Apache

Kafka wnu pu nocpencrse ESB
(enterprise service bus).

3 oOMeHoM daitnamu JlaHHBIE COXPAHSIOT Ha JIOKATLHOM
WM yTAICHHOM XPaHWIAIIE,




OTKYJla IOTOM
MePeIar0T/CYUTHIBAIOT IO
npotkonam FTP

[Ipouwuraiite TEKCT U BHIOEPUTE NIPABUILHBIE OTBETHI

Bribepure moxoisl K COXpaHEHUIO H3MEHEHHH B (aiiax MpoeKTa, HaXOASIINXCS 110
ynpasnenue Git

a. [MocnenoBaTeIbHOCTH CHUMKOB COCTOSIHUH (haiiIoB.

6. CoxpaHeHHe pa3HHIBI MEXLy COCTOSHUSAMHU (aiiioB.

B. Kaxnoe n3amenenue ¢aiina GUKCUpyIOT B HOBOM (aiisie, mpUnuchIBas B
Ha3BaHHE ATy H3MECHECHUSL.

VK-3.3.2

IIpouuraiiTe TeKCT U BbIOEpPUTE NPABUIbHBII 0TBET
Bo Bpems pa3paboTku MPOMCXOIUT W3MEHEHNUS M JOOABIICHISI MHOKECTBA (DAiIIOB B
pero3uTopuii mpoekTa. 3ahUKCUpyiTe Ha3HAUEeHHe KOMaH 61 git commit

a. CO3[aeT HOBBIA PENO3UTOPUN

6. oroOpaxkaeT CIIMCOK U3MEHEHHBIX, J100aBJICHHBIX U YAAJICHHBIX (aiiiioB
B. J00aBisIeT yKa3aHHBIC (ailiIbl B MHICKC
r. (ukcupyer 100aBIECHHbIE B MHAEKC H3MEHEHUS

YK-3.3.2

IIpounraiite TeKCT U BbIOEpPUTE NPABUJIbLHBII OTBET
Bo Bpems pa3paboTKu MPONCXOIUT U3MEHEHHUS U JOOABIICHIS MHOKECTBA (DAIIOB B
penozuTopuit mpoekra. [lepen HauanoMm puKcaruy H3MEHEHHIH B PEMO3UTOPUHI
KOMaHI0# git commit HeoOX0IMMO SIBHO yKa3aTh, KaKHe H3MCHEHUSI JOJDKHBI ObITh
coxpaHneHbl. OnpeeauTe KOMaHIy, KOTOPYIO HE0OXOIUMO BBIMOJIHUTD IS
nobasiieHue (hailyioB B 00J1aCTh HHIEKCA MEPE]] BHIIIOTHECHHEM KOMMHUTA.

a. (gitadd

6. qQitdiff

B. (Qit status

r. gitindex

VK-3.3.2

IIpounraiite TeKcT U BbIOEpPUTE NPABUJIbLHBII 0TBET

Omnpenenure, K KaKOMy THITY CHCTEM YIpaBlICHHS BepcusiMu oTHOCAT GIT
a. Pacnpenenennas
6. ILlenTpanmzoBaHHAas
B. JlokaipHas

VK-3.3.2

10.

IIpounraiite TeKcT 1 BbI0epUTe NPAaBUJIbHbIE OTBETHI
Bo Bpems pa3paboTKu MPOUCXOIUT U3MEHEHHS U TOOABIEHHUS MHOXECTBA (ailyioB B
peno3utopuii mpoekta. OnpenennTe, B KAKMX COCTOSTHUSIX MOTYT HaXOIUThCS (ailiibl,
orciexxuBaemble Git:
a. Unmodified
6. Modified
B. Staged
r. Untracked

VK-3.3.2

11.

IIpounTaiiTe TEKCT U YCTAHOBUTE COOTBETCTBHUE.

K xaxnoii mo3uumu, 1aHHOH B J1eBOM CT0J1011e, I0AOepHUTe COOTBETCTBYIOLIYIO
MO3MLMIO B IPABOM CTO.JI011€E.

Pa3paboTky mporpaMMHOTO TIPOIyKTa (CHCTEMBI) OCYIIECTBIIAIOT Ha OCHOBE
rocyaapctBeHHbIX cTaHAapToB ('OCT) cepuit 19.XXX u 34. XXX. B kaxao# cepun
T'OCT 3adukcupoBaHbl BUIBI JOKYMEHTAIIUH, KOTOPHIE COMMPOBOXKIAIOT CTaNH
paspabotku nporpammuoro obecrneueHus. Coequnute ceputo 'OCT ¢ Bo3MOKHOM
CTPYKTYpPOH CONPOBOXKAAIONIEN JOKYMEHTAIUH.

Cepusa 'OCT CocTtaB JOKYMEHTAINH

1 I'OCT cepun 19.XX A OmnwucaHus POrpaMMBbI 1
MIPOTPaMMHOTO 00ecTIeUeHHS.

2 T'OCT cepun 34.XX b OmnwucaHust aBTOMaTH3UPOBAHHOM
CHCTEMBI, B COCTaB KOTOPOW IIOMUMO
MIPOTrPaMMHOTO 00eCIIEYEHHUs BXOAST
OpraHHU3aIlIOHHOE, METOANYECKOE,
MIPaBOBOE, JINHI'BUCTHYECKOE U
JpYyrue BUJIbI 00ECTIEUEeHYSL.

OIIK-7.3.1

12.

IIpouuTaiiTe TEKCT H YCTAHOBUTE COOTBETCTBHE.
K xaxnoii mo3uumu, 1aHHOH B JIeBOM CT0J1011e, 0AOepHUTe COOTBETCTBYIOIILYIO

OIIK-7.3.1




MO3UIMI0 B IPAaBOM CToJI0LE.
Mo knaccudpukaumm Kapna Burepca pasnnuaror GyHKIMOHATIBHBIE U

HeyHKINOHANBHBEIE TpeOoBaHms. CoeMHUTE Ha3BaHUE TPEOOBAHUI C UX ONHCAHHUEM.

HasBanue tpeboBanust Hasnauenue TpeboBaHmii

1 dyHKuMOHaNBHEIE TPEOOBaHUS A OIIUCHIBAIOT MTOBEJICHUE CHCTEMBbI
1 QyHKIMH, KOTOPBIE OHA
JIOJDKHA BBITIOJIHSATH

2 HedyHKnoHaTbHEIC b OTHOCST K XapaKTEePHUCTHKAM
TpeboBaHus CHCTEMEI U €€ BHEIITHErO
OKPY>KEHHS

13. | IpounTaiiTe TeKCT M BEIOEPHUTE OIWMH OTBET. YKAXKHUTE MPABIIHHBIN OTBET B
yTBepkIeHHN: «Hammyumras u3 BceX UMEIONINXCS albTEPHATUB B TEOPUH NPHHATUSL
peLIeHU Ha3bIBAECTCS.
1. cyuaiiHoi; OIIK-7.3.1
2. panoHaIbHOM;
3. 3 PeKTUBHOI;
4. onTUMaNIBHOMH.
14. | IIpouuraiiTe TeKkcT, BbIOepUTe NPABUJIbHBIN OTBET U MOSICHUTE CBOM BHIOOP
[Tpeamnonoxnm, KOMaH1a MPOEKTa UCHONB3YeT Tack-Tpekep Kaiten. Beibepure croco6
CTPYKTYPHPOBaHUS U QUIbTpALiH 331a4. OTBET HOSICHUTE.
a. UCIOJIb30BaTh LIBETHBIE METKU OIIK-7.Y.1
6. WCHONB30BATH WIUTIOCTPAINH HA 3aCTaBKE T
B. HCIIONIb30BaTh KallCHIapH
I. HCHOJb30BaTh YeK-OOKCHI 1S (puKcanyy BBITOJHEHHbIX 3a1aHUH
OrtBer:
15. | IIpounTaiiTe TEKCT H YCTAHOBUTE COOTBETCTBHE.
K kasknoii mo3unuu, 1aHHOI B JIeBOM cT0J1011e, 010epHTe COOTBETCTBYIOIYIO
MO3MLMIO B IPABOM CTOJI011e.
IToxasarenn, KOTOpBIE UCTIONB3YIOT IPH BEIOOPE METO/1a UCCIIE0BAHUS IPEIMETHOM
O6J'IaCTI/I, MOXXHO UBMEPHUTH KOJIMIYCCTBEHHO U KAYECTBEHHO. COGI[I/IHI/ITC Ha3BaHHC
MoKa3aresel co ClIoco0OM HX TOIydeHUs
Ha3Banue nokasareneit Crioco0 noxy4eHus
1 KauecTBeHHbIE TOKa3aTeN A U3MEPSIOT C TOMOIIBIO IKCHEPMHBIX
OYeHOK, T.e. CyOBEKTUBHO, ITyTEM OIIK-7.¥.1
HaOJI0/IeHUs 32 IPOIECCOM WJIH
pe3ynbTataMu paboThl
2 KomnuectBennsle nokasarenun | b BBIPaXKaroT B BHJIE HEKOTOPOTO
JIENCTBUTEILHOTO YHCIIA,
HMEIOILEro ONpeenEHHbIN
(u3n9IecKuii CMBICI
16. | lIpounTaiiTe TekcT U BbIGEPUTE MPABHIbHBIE OTBETHI.
Vkaxxkure, Kakue CTaHIAPTHI UCIIOIB3YOTCA U1l YIPaBIEHUS MPOEKTaMHU IO
nHpOpMaTH3AIIH?
A) ISO 9001 OIIK-8.3.2
+b) ISO 27001 "
+B) ISO 20000
+I") ISO 22301
1) ISO 31000
17. | IIpouyuTaiiTe TEKCT M YCTAHOBUTE COOTBETCTBHE.
K xaxnoii mo3uumu, 1aHHOH B JIEBOM CT0J101Ie, 1010epUTe COOTBETCTBYIOLIYIO
NO3MIHKIO0 B MPABOM CTOJI0IE. OIIK-8.3.2

B xozie BHEApEHUS 1 NIPH AKCIUTyaTalMi HHGOPMALIMOHHONW CHCTEMBI Y T10JIb30BATENS
BO3HUKAIOT BOIIPOCHI Pa3HOM CII0KHOCTH MO paboTe ¢ NPOrpaMMHBIM ITpoayKToM. Jlist




peuICHUs TaKUX BOIIPOCOB B KOMHaHI/II/I'pa3pa6OT‘{I/IKa npeaAyCMOTPEHbI KOHCYJIbTalluU
CIICHHUAJIUCTOM JIMHUU NOAACPIKKH. v KaX(L[Oﬁ JIMHUU NOAACPIKKU MOJIB30BATCJIA CBOA
30Ha OTBETCTBCHHOCTU U COOTBETCTBYIOIINC KOMIIETCHIINHU, & OCHOBHOC OTJIMYHUC
3aKJII04YacTCs B CJIOXKHOCTH BBIIIOJIHACMBIX pa60T. COCI[I/IHI/ITe Ha3BaHHUE JTUHUK
MOAACPIKKU C TEMU 3aJla4yaMU, KOTOPbIC OHU PEIIAOT

Jlunuu noanepKKu 3agaun
1 CrienyanucTbl epBOM INHUU A DopMynUpYIOT 3a/1a4y KIUEHTa U
MOIJIEPIKKU pELIAI0T TUIIOBBIE BONPOC
2 CrenuanucTsl BTOPOU TIMHUU b 00J1a1af0T 3HAHUSMH B
MOJIEPIKKU TEXHUIECKUX OCOOCHHOCTSIX
cepucoB. Kak npasuio, va L2
Ka)KJ0€ IPOAYKTOBOE
HaIPaBJICHUE UMEET BbIACICHHYIO
KOMaHAY NOJIEPKKH.
3 OKCHepThl TPETbEeH JTMHUU B OTBEYAIOT 32 HKCILIyaTaLUI0
MOIJIEPIKKH HHPPACTPYKTYPHI U PEIIAIOT
MaccoBbIe COOM Ha CTOPOHE
rpoBaiiepa.
4 IIponykToBas xomanna (4 r OTBEYAET 33 KOHKPETHYIO
JIHUS) w1athopMy U e pa3BHUTHE.

18. | IIpounTaiiTe TeKCT U YCTAHOBUTE cOOTBeTcTBUE. K Kak10il mo3unuu, 1anHoii B
JIEBOM CT0JI011e, 01I0epUTEe COOTBETCTBYIOLIYIO MO3MLMIO B IPABOM CTOJI0IIE.
TpeboBaHusI U OlICHKA KAYeCTBA CUCTEM U IIPOIPAMMHOTO O0CCIICUCHHS MpeIjiaract
MCIOJIb30BaTh TPU MOJIEIH KaueCTBA CUCTEM U IPOrPAMMHBIX IPOAYKTOB U
COOTBETCTBYIOIINE UM XapaKTEPUCTUKH KauecTBa. COOTHECUTE HAa3BaHUs MOJENIEH U
UX Ha3HaYCHUE

HasBanue Omnpenenenue
1 Mopaens kauecTBa pu A onpeessieT BO3ACHCTBHE OITK-8.3.2
HCIOJIb30BaHUU MPOTrPaMMHOI0 IPOAYKTa Ha TO-
moTpeOuTeNs
2 Mopaenb kauecTBa MPOIYKTa b NPUMEHSIOT IJ1s1 KOMIIBIOTEPHON
CUCTEMBI B 1IEJIOM, B COCTaB
KOTOPOM BXOJUT IIPOIPaMMHOE
obecrieyeHne
3 Mopenb naHHBIX B OIUCBIBAECT XapaKTEPUCTUKHU
JTAHHBIX
19. | IIpounTaiiTe TEKCT U YCTAHOBUTE COOTBETCTBHE.
K xaxnoii mo3uumuu, 1aHHOI B JIEBOM CT0J1011e, 1010epUTe COOTBETCTBYIOIIYIO
MO3MLMIO B IPABOM CTOJI0I1E.
CormocTaBbTe Ha3BaHKE M OMKMCAHKE MOIX0I0B K pa3paboTKe MpOrpaMMHOrO
obOecreyeHusl.
HazBanue TpeOoBaHuUs Onucanue
1 HNHkpeMeHTHOCTH A IOJIX0[, OCHOBAaHHBIA Ha
BBITNIOJIHEHUH 3a71a4 B paMKax OIlK-8.V.1
«MHHH-TIPOEKTOBY»
2 UreparuBHOCTH b MOCJIEIOBATEIBbHOE YTOUHEHHE
(hyHKIMOHAA pa3padaThiBAEMOro
MPOJIyKTa.
20. | IIpouuTaiiTe TeKCT H YCTAHOBUTE COOTBETCTBHeE.
K xaxnoii mo3uuuu, 1aHHOH B JIEBOM CT0JI01Ie, MOAOepHUTe COOTBETCTBYIOIIYI0
TMO3MLMIO B IPABOM CTOJI0IIE.
TectupoBanue, BepuduKalys U BATHIAIUS SBISIOTCS BUAAMHE JEATEIHHOCTH TIPU
obecrneyeHnn KOHTPOJISI KauecTBa MPOrpaMMHOTO obecrieueHusi. COOTHECUTE
OTIpeJIeNICHUS] BUJIOB JIETEIILHOCTH C TEMHU BOTPOCAMH, OTBET Ha KOTOPbIE OyaeT OIIK-8. V.1

IOJIYYCH B ITPOIECCE NX BBINTOJTHCHUA.

HazBanue Omnpenenenne

1 TectupoBanue A oTBeuaeT Ha Bompoc «Kak 3to
clenaHo?»

2 Bepudukanus b 0TBeYaeT Ha Bonpoc «Uto




CIes1aHo?»

3 Banupauus B oTBedaeT Ha Borpoc «CaenaHo

JIM TO, YTO OXKXHJaJl 3aKa3uuK?»

21. | lIpounraiiTe TekcT, BbIOepUTE NPABUJIbLHBIN OTBET M MOSICHUTE CBOI BLIOOP
Bbl XOpoLLO NMOMHWTE LLEHHOCTU agxanna? Boibepute Noaxoasilnin BapuaHT
OTBETA, KOTOPbIA AOMNONHNUT LIEeHHOCTb M3 «Agile-maHndecTta». "

Ba)kKHee NpoLeccoB U UHCTPYMEHTOB OINK-8.Y 1
a. OTueTHOCTb U KOHTPOJIb U
6. JIronu u B3auMojeiicTBUs
B. 3ajauu ¥ Lenu
OrtserT:
22. | lIpounTaiiTe TekeT U ycTaHOBHTe cooTBeTcTBHe. K Kaknoi nmosunuu, 1aHHOI B OIIK-8.B.1

JIEBOM €T0J1011e, MoA0epHuTe COOTBETCTBYIOIIYIO O3HIIMIO B IPABOM CT0JI0IIe.
YcTaHOBHUTE COOTBETCTBHE MEXY YPOBHS IMpoeKTHpoBaHus 6a3sl faHHBIX(B/]) 1 nx
Ha3HAYCHHEM.

Ha3Banue Ha3anauenue

1 Ha BHemneM ypoBHe A ONPEEISIOT TOUKY 3peHus Ha BJ]
TIPUIIOKEHUH, C KOTOPBIMU
paboTaeT 1moabp30BaTENb WIN
CO3/Ial0T MEXMAIIMHHOE
B3aMMOJCICTBHE.

2 Ha xoHuenryansHOM ypOBHE b MIPEACTABIAIOT MOJEIb
MpeIMeTHOM 00macTH,
OTpaXXCHHYI0, HaIlpUMED, B
MOJEIN JAaHHBIX

XPaHAT U YIPABISAIOT JaHHBIMU

Ha cepsepe b/I.

3 Ha ¢usnueckom ypoBHe B

Kiroun npaBuiabHBIX OTBETOB Ha TecThl pa3melenbl B [Ipunoxenun 1 x PITJI u HaxoxpsTes y
cnernuanuctoB mo YMP kadenpsr 41, 3amMecTuTens 3aBenyromniero kagpeapoit 1 pykoBOAUTES
00pa30BaTeNbHOI MPOrpaMMBl.

CucreMa oLIEHHBaHMS TECTOBBIX 3aJaHMil IToKa3aHa B Tabauie 18.1

Tab6nuna 18.1 — Cucrema olleHMBaHMS TECTOBBIX 3aJaHUMN

Ne VkazaHus 1o OLeHUBaHHIO Pesynbrar onieHuBaHUs
(GaswsIBl, MOJTyYEHHBIC 3a BBITIOTHEHUE \
XapaKTepUCTHKA MPAaBUIHLHOCTH OTBETA)
1 3amanue 3aKphITOTO THIA HA [TonHOE COBMazeHNE C BEPHBIM OTBETOM

YCTaHOBJICHHE COOTBETCTBUS
CUUTACTCA BCpHI)IM, €ClInu
YCTaHOBJICHBI BCE COOTBETCTBHS
(TO3UIUU U3 OAHOTO CTOIOIA
BEPHO COTMOCTABJICHHI C MTO3ULIUSIMU
JPYroro cTojoua)

onieHuBaercs | 6aiom, HeBEepHBIH OTBET
wiu ero orcyrcraue — 0 6aos (1100
YKa3bIBACTCSl «BEPHO» \ KHEBEPHOY)

2 3agaHue 3aKpbITOrO THIA Ha [TosHOE COBMaieHUE ¢ BEPHBIM OTBETOM
YCTaHOBIICHHE oneHuBaeTcs | 6amIoM, eciiu TOMyIIeHBI
MOCJIEI0BATEIbHOCTH CUNTACTCS OLIMOKH WM OTBET OTCYTCTBYeT — 0
BEPHBIM, €CJITU MPABUIIBHO yKa3aHa | O0aJuioB (JIMOO yKa3bIBaeTCS «BEPHOM\
BCS1 MIOCJIEZIOBATENILHOCTD IIU(P «HEBEPHOY)

3 3ananne koMOMHUpOoBaHHOTO THTa | [loJTHOE coBMajzieHre C BEPHBIM OTBETOM

C BBI60pOM OHOT'O BEPHOI'0 OTBETA
M3 YCTBIPEX NPEIIIOKCHHBIX U
000CHOBaHHUEM BLI60pa CUHUTACTCA
BCPHBIM, €CJIM IPABUJIBHO YKa3daHa

onieHuBaercs | 6aiom, HeBEpHBIH OTBET
uiu ero orcyrcraue — 0 6anos (1100
YKa3bIBACTCSl «BEPHO»\ «HEBEPHOY)




udpa U NpuBeIeHbl KOHKPETHBIE
apryMeHTBbI, UCIIOJIb3yeMble IPU
BbIOOpE OTBETA

4 3ananre KOMOMHUPOBAHHOTO TUTIA
¢ BEIOOPOM HECKOJIbKUX BapHAHTOB

IlonHOE coBnameHue ¢ BCPHBIM OTBCTOM
oneHuBaercs 1 6aJ'IJ'IOM, €CJIM JONMYIICHBI

OTBETA U3 MPEIOKEHHBIX U
pa3BepHYTHIM 0OOCHOBAaHUEM

BBIOOpA CUUTACTCSI BEPHBIM, €CITU
MPAaBUJIbHO YKa3aHbl HU(PHI U

IIPUBEJICHBI KOHKPETHBIE

apryMEeHTBbI, UCIIOJIb3yeMble MPU

BbIOOPE OTBETOB

OMIMOKH WK OTBET OTCYTCTBYeT — 0
0amtoB (JIMOO yKa3bIBAETCS «BEPHOM\
«HEBEPHOY)

3a,I[aHI/Ie OTKPLITOI'O THIIA C

Pa3BEPHYTHIM OTBETOM CUUTAETCS
BEPHBIM, €CJIH OTBET COBIIAJIAET C
ATaJIOHHBIM IO COJACPKAHUIO U

IIOJIHOTC

[IpaBunbHBIN OTBET 3a 33JjaHUE
olieHUBaeTcs B 3 Oasia, ecliv A0MyIieHa
OJIHA OIKOKa \ HETOYHOCTH \ OTBET
NPaBUJIBHBIN, HO HE MOJHBIN - 1 Ga,
eciu gomyieHo 6osee 1 ommbku \ oTBET
HETPaBUIbHBIH \ 0TBET OTCYTCTBYET — O
0aIoB (71100 YKa3bIBACTCS «BEPHON\
«HEBEPHOY)

WHCTpyKIMs 110 BHIIOJHEHUIO TECTOBOTO 3aaHMsI HaX0AuTcs B Tabnuue 18.2.
Ta6muma 18.2 - UHCTpYyKIKS 11O BBINOJHEHUIO TECTOBOTO 33/1aHHSI

Ne Tun 3ananns NHucTpykuus
1 3ananue 3aKkppIToro Tuna Ha | [IpounTaiiTe TEKCT U yCTaHOBUTE COOTBETCTBHUE.
ycTaHOBJIEHHE cOOTBeTCTBUS | K Kax 10 mo3unmu, 1aHHOH B JIEBOM CTOJIOILE,
1010EpUTE COOTBETCTBYIOILYIO MO3UIINIO B
IIPaBOM CTOJIOLIE
2 3ananue 3akpeiToro Tuna Ha | [IpounTaiiTe TEKCT U yCTaHOBUTE
YCTaHOBJICHHE MIOCJIE0BATEIBHOCTD
N0CJIEI0BATEIBHOCTH 3anuIuTe COOTBETCTBYIOLIYIO
M0CJIEI0BATENbHOCTh OYKB CJI€Ba HAIpaBo
3 3ananue komOuHupoBaHHOro | [IpounTaiiTe TEKCT, BEIOEPUTE NMPABUIBHBIN
TUIA C BBIOOPOM OJTHOTO OTBET U 3alULINTE apTyMEHTHI,
BEPHOI'0 OTBETA U3 YETHIPEX | 0OOCHOBBIBAIOIIKE BEIOOP OTBETA
IIPEJI0KEHHBIX U
000CHOBaHHEM BBIOOpA
4 3ananue komMOuHUpoBaHHOTO | [IpounTaiite TEKCT, BRIOEpUTE MPaBUIbHBIE
THUIIA C BBIOOPOM HECKOJIBKUX | BapUAHThI OTBETA U 3alMILIUTE apIyMEHTHI,
BapHaHTOB OTBETA U3 000CHOBBIBAIOIINE BEIOOP OTBETOB
MPEJIOKEHHBIX U
pa3BepHYTHIM 000CHOBaHHEM
BBIOOpaA
5 3alaHue OTKPBITOTO THUIIA C ITpounTaiiTe TEKCT U 3aIMILUTE Pa3BEPHYTHIN
pa3BepHYTHIM OTBETOM 000CHOBAHHBIN OTBET




[lepeyeHr TeM KOHTPOIBHBIX PAOOT MO JUCIUIUIMHE OOYYAIOIIMXCS 3a0YHON (hOPMBI
o0OydeHus1, IpeCTaBIeHbI B Ta0muie 19.

Ta6ymma 19 — [lepeyeHb KOHTPOJIBHBIX padboOT

No i/t ITepeyeHb KOHTPOJIBHBIX PadbOT

He npenycmorpeno

10.4. MeTtoauveckre  MaTepUaNbl,  ONPEACISIONIUE  HPOLUEAYPHl  OICHUBAHUS
WHAMKATOPOB, XapaKTEpU3YIOLUX JTanbl (HOpPMUPOBAHMS KOMIETEHIIMM, COJep)KaTcs B
JOKaJbHBIX HOpPMATUBHBIX akTax [YAIl, periaMeHTHpyIOUIUX TOPSJIOK U MPOLEAYPY
MPOBEJCHUS TEKYIIEr0 KOHTPOJIS yCIIEBAEMOCTH U MPOMEXKYTOUHOM aTTeCTalli O00yJarommuxcs
I'VAIL

11. Meroaudeckue yKa3aHus A1 00y4JarOMUXCs 0 OCBOCHUIO JUCITUTUTHHBI

11.1. Metoauueckue yka3zaHus [ OOYYAIOIIUXCS 10 OCBOCHHUIO JIEKIIMOHHOTO
MaTtepuaa (eciu npedycmMompeHo yY4eOHbIM NIAHOM NO OAHHOU OUCYUNIUHE).

OcHOBHOE Ha3HAYEHHE JIEKIIMOHHOTO MaTepuana — JIOTUYECKH CTPOHHOE, CHCTEMHOE,
rIyOOKoe U CHOE U3JI0KeHue yueOHoro marepuana. Ha3HaueHue COBpEMEHHOW JIeKIUU B
paMKax TUCIUIUIMHBI HE B TOM, YTOOBI MOJYYUTh BCIO MH(OPMAIMIO 1O TeME, a B OCBOCHUU
dyHIaMEeHTANBHBIX TPOOJIEeM JUCHMIUIMHBI, METOJOB HAayYyHOrO IIO3HAHHSA, HOBEUIINX
JOCTHKEHUI HaydyHOUW MBICTU. B yueOHOM mpoliecce JIEKIHs BBIIOIHSET METOI0JIOTHYECKYIO,
OpPraHU3alMOHHYI0 U WH(POPMALMOHHYIO (GYHKIMHU. JIEKIUs pacKpbIBaeT MOHATUHHBIN anmapar
KOHKpPETHOM oO0jacTu 3HaHUA, €€ MpoOJeMbl, JaeT IEeNbHOE MPEJCTaBICHUE O TUCIUILINHE,
MIOKAa3bIBAET B3aUMOCBS3b C APYTUMU AUCLUIIIIMHAMM.

[InaHupyeMble pe3ynbTaThl IPU OCBOSHUU 00YYAIOUIMMUCS JIEKIIMOHHOTO MaTepuana;

— TIONy4YeHHE COBPEMEHHBIX, LEJIOCTHBIX, B3aMMOCBSA3aHHBIX 3HAaHUH, YpPOBEHb
KOTOPBIX ONPEIEISIETCS LEIEBOW YCTAHOBKOM K Ka)K10M KOHKPETHOU TEME;

— TOJy4Yy€HHE ONbITa TBOPUYECKOMN pabOThl COBMECTHO C MPEIO/IaBATENEM;

— pasBuTHE TNPO(ECCHOHATHHO-IENOBBIX  KAdyecTB, JIIOOBH K  TpeAMETy W
CaMOCTOSITEIBHOTO TBOPYECKOI'O MBIILITICHHUS.

— TOsiBJIeHHE HEOOXOAMMOro HHTEpeca, HE0OX0AUMOTO Il CAMOCTOSITEIbHON pabOThI;

— TIOJy4YyeHHE 3HAHUNW O COBPEMEHHOM YpPOBHE pAa3BUTHS HAyKM U TEXHUKU U O
IPOTHO3€ UX pa3BUTHs Ha OJMIKaMIINe TO/IbI;

— HAY4YUTHCS METOAMYECKH 00pabaThiBaTh MaTepual (BBIAECNATH TJIaBHBIE MBICTH U
MOJIO)KEHUS, MPHUXOAUTh K KOHKPETHBIM BBIBOJAM, IOBTOPSATH HUX B  Pa3IMYHBIX
bopmynupoBKax);

— TOJIyueHHE TOYHOT'O TOHUMAaHHUs BCEX HEOOXOIUMBIX TEPMUHOB U TIOHSATHH.

JIeKUMOHHBIA MaTepuall MOXKET COMNPOBOXKIATHCA JAEMOHCTpPAMEl CIIAiIoB U
UCMOJIb30BAaHUEM DPA3aTOYHOIO MaTepuala IpH MPOBEIEHUM KOPOTKHX JTUCKYCCHH 00
O0COOEHHOCTSIX MPUMEHEHHUSI OT/AETbHBIX TEMATUK I10 TUCHUIUINHE.

CrpyKTypa npefocTaBieHusl JEKIHNOHHOIO MaTepuaa:

Paznen 1. Merogonoruu pa3paboTKy TPOTPaMMHOTO 00eCTICUEHUSI.

Paznen 2. Ananu3 npeaMeTHON 001acTH U TpeOOBaHHM K TPOrpaMMHOMY 00€CTIEUEHUIO.

Paznen 3. OCHOBBI TPOCKTUPOBAHUST ¥ PEATU3AIMH MPOTPAMMHOTO 00ECTICUCHHS.

Pa3znen 4. Peann3anust npuiiokeHUH Ha OCHOBE MHTErpaLlin

Paznen 5. Ilnatdopma Docker

Paznen 6. Peanuzanus XxpaHeHUs JaHHBIX B HEPEIAIMOHHBIX 0a3ax JaHHBIX

Pazgen 7. OtkpbeiTO€ mnporpaMMHOE OOECIeYeHHE IS CO3/JaHHS, BBITIOJHEHUS,
MOHHUTOPHHTA U OPKECTPOBKH IMOTOKOB oreparuii no oopadorke naHubix Airflow

Paznen 8. O0OecneueHre kauecTBa NPOrpaMMHBIX CUCTEM

Paznen 9. Texnonoruu no npoasmxenuto 11C Ha peiake 110




Meroandeckue ykazaHHs MO OCBOCHHUIO JIEKIIMOHHOIO MaTepuaia HMEIOTCS B BHUJIE
3JIEKTPOHHBIX peCypcoB cucteMbl LMS

1. MuorodyHKIIMOHAIEHEIE WH(OPMAIMOHHBIE CHUCTEMBI HAa OCHOBE WHTETPAIUH
MPUKIIAHBIX TPOrPAMMHBIX cpell : yueOHoe rmocodue / A. B. Arpanosckuit, E. JI. Typuenkas ;
C.-Iletep6. roc. yH-T a’pOKOCM. MPHOOPOCTPOCHUS. - DIEKTPOH. TEKCTOBBIE naH. - CaHKT-
[TerepOypr : U3a-Bo I'YAII, 2022. - 91 c.

2. MeTomoJoTUM W TEXHOJOTHH MPOSKTUPOBAHHUS WH(POPMAIIMOHHBIX CHCTEM : |
DIIEeKTPOHHBIN pecypc] : yueOHo-MeToanueckoe mocodue / A. B. Arpanosckuii, B. C. I1aBnos, E.
JI. Typuenkas ; C.-Ilerep6. roc. yH-T a3pOKOCM. MPUOOPOCTPOEHUS. - DIIEKTPOH. TEKCTOBBIC
naH. - Cankr-IlerepOypr : U3n-Bo I'YAIIL 2021.- 111 ¢

11.2. MeTtoau4ieckue ykazaHUs UIsi OOYYAIOIIUXCS O TPOXOXKIACHUIO MPAKTUUYECKUX
3aHATUH

[TpakTHdeckoe 3aHSATUE SBISICTCS OAHOW M3 OCHOBHBIX (DOpPM OpraHm3auu y4eOHOTO
mpolecca, 3aKIII0Yaroniasicsl B BHITOTHEHUN 00YyJalOIIMMUCS 10 PYKOBOJICTBOM IpenoaaBaTens
KOMIUICKCa YYEeOHBIX 33JaHUN C IEIbI0 YCBOCHUS HAYYHO-TCOPETUYCCKHMX OCHOB YUeOHOU
JTUCIUILIMHBL, TPUOOPETEHUSI YMEHUN U HABBIKOB, OMbITA TBOPUYECKON JAESITEITLHOCTH.

[enpro MPaKTUYECKOTO 3aHITHS ISl 00YYAOIIEroCs SBISCTCS MPUBUTHE 00YIAFOIIHMCS
YMEHHH U HAaBBIKOB MPAKTUYECKON IEATEIHHOCTH 110 U3y4aeMOM TUCITUILINHE.

[Tnaaupyemblie pe3yabTaThl MPU OCBOCHUH 00yUYAIONTUMCS IPAKTHYSCKUX 3aHSATHI:

— 3aKperuvieHue, yriayOJeHue, paclIMpeHue M JAeTau3alus 3HAHUWA TPU PElIeHUHU
KOHKPETHBIX 33714,

— Ppa3BUTHE IIO3HABATEIIBHBIX CIIOCOOHOCTEH, CaMOCTOSTEIBHOCTH  MBIILICHHUS,
TBOPYECKON aKTHUBHOCTH;

— OBIIQJICHHE HOBBIMH METOJaMH M METOJUKaMU H3Y4YeHHUS KOHKPETHOH y4yeOHOI
IACIATUINHEL,

— BbIpabOTKa CIOCOOHOCTH JIOTMYECKOTO OCMBICICHUS TOJYYCHHBIX 3HAHUW s
BBIIOJIHEHUS 3aJaHMIL;

— ofecrnieyeHue parMOHAIBLHOTO COYETaHUsl KOJJIEKTUBHOM M WHAMBHIYaTbHOU (Gopm
00y4eHwusl.

TpeboBaHusl K MPOBEACHUIO PAKTUYECKUX 3aHITUN

B 3aBucumocTH OT YpPOBHS M TOJHOTHI PAaCKpBITHsS TEMbI 3aJaHHs CTYACHTHI MOTYT
noayuuTs oT 1 no 5 OamnoB. Eciau mpu BHINOJHEHWM 3aJlaHUM MOTpeOyeTcs OT4ET, TO €ro
oopmieHre HeoOXOIUMO MPOU3BOIUTH B cooTBeTCTBUE ¢ IIpaBmia opopmieHHs TEKCTOBBIX
nokymentoB mo I'OCT 7.32 — 2017 (https://guap.ru/standart/doc). O koiuuecTBe MPaKTHUECKUX
3aJaHuil ¢ OTYeTaMH MpernojaBaresb cooOlaeT B Hayaje cemectpa. [IpenycMoTpeH BapuaHT
BBITNIOJTHEHUS] MHJIMBUyaJIbHOTO 3a/1aHus 110 BHIOPAHHOM CTyJ€HTaMH TEMAaTHUKeE.

11.3. Meroauueckue yKka3aHus sl OOYYarOIIUXCS MO BBHITOJIHEHUIO JIAOOPATOPHBIX
pabor

B xone BbImonHeHHs 1a0OpaTOPHBIX pPabOT oOydaroUMiCcs JOKEH YIIIyOUTh U
3aKpENUTh 3HAHUS, NPAKTUYECKUE HABBIKM, OBJAJETh COBPEMEHHOW METOJUKON M TEXHUKOHN
HKCIIEPUMEHTa B COOTBETCTBUM C KBAIM(PUKAIIMOHHON XapaKTepUCTHKOW 0Oydarolerocs.
BrimonHenue mabopaTOpHBIX pabOT COCTOUT M3 IKCIEPUMEHTAIbHO-TIPAKTUYECKOH, pacyeTHO-
AQHAJIMTUYECKON YaCTed U KOHTPOJIBHBIX MEPOITPUATHI.

BrinonHenue 51ab0paTopHBIX paboOT 0O0y4aromMMCs SIBISIETCS HEOTHEMJIEMOH YacThIO
W3YYEHUS JUCLUIUIMHBI, ONpeNesnseMoll y4eOHBbIM IUIaHOM, M OTHOCHUTCS K CPEICTBaM,
00ecreynBaroIUM pelIeHUe CIeIyIOIX OCHOBHBIX 3a/1a4 00y4aroIerocs:



— T[pHOOpeTeHHE HAaBBIKOB HCCIEIOBaHMS IPOIECCOB, SBICHUH U  OOBEKTOB,

HN3Yy4YaCMbIX B paMKax IlaHHOf/'I JUCHUITINHBI,

— 3aKpCIICHHUEC, Pa3BHUTUC K JACTaIM3alusd TCOPCTUYCCKUX 3H3,HPIFI, MOJIYUYCHHBIX Ha

JIEKIIUAX

— TOJy4YyeHHe HOBOM MH(OPMAIINH 110 U3y4yaeMOU JUCIUILINHE;
— mnpuoOpeTeHHe  HaBBIKOB  CAMOCTOATEIbHOW  paboThl ¢ J1a00paTOpHBIM

o0opyoBaHrEeM U pudopamu.

3ajianue ¥ TpeboBaHUs K IPOBEICHUIO 1a00paTOPHBIX PadoT

1. YcranoBka Docker Ha mepcoOHaIbHBIN KOMITBIOTED

2. YnpasieHue 1aHHBIMH B rpadudeckoil 6aze nanasix NEO4J
3. [Togkmrouenue k Neo4j ¢ momoinsto Python

4. 3nakomcTBO ¢ (pyHKIHoHAIOM cepBuca Apache AirFlow

5. Cozmanmne DAG daiina nns Apache Airflow

Hpe,Z[YCMOTpeH BAapHUaHT BbBIIIOJIHCHUA HWHIAWBUAYAJIBHOI'O 3aJaHHUA 110 BBI6paHHOI71

CTyJEHTaMM TeMaTuke. B 3ToM citydae TeMy, TEXHOJIOTUHU pa3pabOTKU MPOrpaMMHOM CUCTEMBI U
00BbeM BBIMOJIHSAEMONW pabOThl MO KaXKIOW 1abOpaTopHON padOTe CTYAEHTHI COTJVIACYIOT C
npenojaasarenieM. Takum o0pa3om, peaausyeTcsi epCOHUPUIIMPOBAHHBIN MOX0/ B 00YUCHUH.

CrpykTypa u dhopma oTyeTa 0 1a60paTOPHOU padboTe

1. TurynbHbIH TUCT

2. 3ajaHue Ha BBIIIOJIHEHUE JIa0OpaTOPHON paboThI

3. ITopsmoK BHIIOHEHHS PAOOTHI.

[Tpu 3TOM TEeKCTOBas Y4acTh paOOTHI JOMOJIHIETCS CKPUHIIOTAMH, OKA3bIBAIOIIMMU BCE

JTaIlbl BBIIIOJITHCHUA 3aJaHUA HA J1a60paT0pHy}0 pa60Ty.

4. BeIBO/IBI O TIPOJICIIaHHOM paboTe B popmaTte 3cce
5. CIMCOK UCIOIB30BaHHBIX HCTOYHHUKOB
6. [Ipunoxxenus (mpu HEOOXOAUMOCTH)

TpeboBanusg kK 0hOPMIICHHUIO OTUYETA O JIADOPATOPHOI padboTe
Odopmnenre HEOOXOIUMO TPOU3BOAUTH B coOTBeTcTBHE ¢ I[IpaBuna odopmieHus

TekcTOBbIX JokymeHnToB mo ['OCT 7.32 — 2017 (https://guap.ru/standart/doc).

Memoouueckue ykazanusi no 0C80EHUIO Mamepuana 1adopamopHbix pabom umeromcs 6

suoe snekmponHuvix pecypcos obubnuomexu I'VAIl u cucmemor LMS

1.

2.

3.

Typueukas, E. JI. IIporpammHas uHxeHepus. TecTHpOBaHME M KOHTPOJIb KadecTBa
nporpaMMHOro obecriedeHus : yuyebHoe nocodue s By3oB / E. JI. Typueukas, A. B.
ArpanoBckuii. — Cankr-IlerepOypr : Jlanb, 2025. — 172 ¢. — ISBN 978-5-507-51677-
3. — Texkcr : anexTponHsblii / JlaHp : 310eKTpoHHO-OMOMMOTeuHas cucrema. — URL:
https://e.lanbook.com/book/455672 (nata obopamienus: 09.03.2025). — Pexxkum mocryma:
JUIs aBTOPH3. MOJIb30BATENEH.

TectupoBanue M KOHTPOJb KayecTBa MPOrpaMMHOro olecreueHus : [ DIeKTpOHHBIN
pecypc] : yueOHoe mocodue / E. JI. Typuenxkas, A. B. Arpanosckuif, A. A. Cennos ; C.-
[Terep6. roc. yH-T a3pOKOCM. TPUOOPOCTPOCHUS. - DIEKTPOH. TEKCTOBBIC MaH. - CaHKT-
[TerepOypr : U3n-so I'YAIIL, 2023. - 118 c.

TecTupoBanue BeO-pUIOKEHHH : [ DIEKTpOHHBIN pecypc] : yueObHoe mocodue / A. B.
Arpanosckuii [u ap.] ; C.-Ilerep6. roc. yH-T a3poKOCM. TPHUOOPOCTPOCHHUSI. - DIEKTPOH.
texcToBEIe JaH. - CIIO. : M3a-Bo I'YAII, 2020.

MHorodyHKIIMOHaIBbHBIE  MH(OPMAIIMOHHBIE CHUCTEMBl Ha OCHOBE HMHTErpaIlH
MPUKIAJHBIX MPOrpaMMHBIX cpeja : ydeOHoe mocodue / A. B. Arpanosckuii, E. JI.



Typuenkas ; C.-Ilerep6. roc. yH-T a3pOKOCM. IPHOOPOCTPOCHHUS. - IIEKTPOH. TEKCTOBBIC
nad. - Cankr-IlerepOypr : Uzn-so I'YAII, 2022. - 91 c.

5. MeTogonorun W TEXHOJOTUU TMPOEKTUPOBaHUS HWH(POPMAIMOHHBIX CHUCTEM : [
DNEKTPOHHBIA pecypc] : yuebHo-meroamdeckoe nocodue / A. B. Arpanosckuii, B. C.
[TaBmoB, E. JI. Typueukas ; C.-Ilerep0. roc. yH-T a’poKOCM. IPHOOPOCTPOCHHS. -
DneKkTpoH. TeKcToBbIe AaH. - Cankr-IlerepOypr : M3a-so I'VAIL 2021. - 111 c.

11.4. Mertoanyeckue ykazaHUS ISl OOYYAIONMIMXCS MO TMPOXOXKICHHIO KYpPCOBOTO
MIPOCKTUPOBAHMSI/BBIMIOTHEHUS KYPCOBOW pabOTHI (eciu npedycmompeno yueOHvIM
NIAHOM NO OAHHOU OUCYUNIUHE)

KypcoBoii npoext/ paboTa IpoBOAUTCS € LENbI0 (OPMUPOBAHUS y 0OYYAIOLIMXCS OTBITA
KOMILIEKCHOT'O PEIICHUsI KOHKPETHBIX 33724 PO(PECCUOHATBHOM NeSTeTbHOCTH.

KypcoBoii mpoekT/ paboTa mo3BOJISIET 00YJAOIIEMYCS: TOYYUTh MPAKTUICCKIE HABBIKH
NPOCKTHPOBAHUS MHPOPMAITMOHHOW CHCTEMBI

CTpyKTypa NOSICHUTEILHON 3aIIUCKU KYPCOBOTO MPOEKTa/ pabOThI

3agaHus [0 KypCOBOMY IPOEKTUPOBAHMIO TpeOyeTcsl coriacoBaTh C IPENoJaBaTesIeM.
Crucok TeM KypcOBOTO TPOCKTUPOBAHHUS MOXKET ObITh pacuipeH. OOy4aromuiics MOKET
IPEUIOKUTH CBOIO TEMY U IIOCJIE YTBEP)KJICHUSI €€ IperojaBaTesieM pa3paboTaTh MPUIOKEHHUE B
BBIOpaHHOW UM TpeaMeTHOW oOmactu. Takum 00pa3oM, peamu3yercsi MepcoHU(PUIUPOBAHHBIN
0JX0/ B O0yYEHHUH.

CTpyKTypa HOSICHUTEIbHOMN 3aIIMCKH KYPCOBOI'0 MPOEKTa/ pabOTEI

1. TuTynbHBINA TUCT

2. 3agaHue Ha KypCcOBOE MPOCKTUPOBAHUE, COTVIACOBAHHOE C MPEIO/1aBATEIIEM.

3. Onucanue npeaMeTHON 001acTh

4. TlopsimoK BBHITIOJIHEHMS 3aJaHMM KYpPCOBOTO TPOCKTHUPOBAHHMS B COOTBETCTBUH C
BBIIIEU3NIOKEHHBIM TutaHOM. [lpu  BbIONIHEHWW 3anaHuil  TpeOyeTcs TEKCTOBYIO 4YacThb
COMPOBOXAATh CKPUHIIIOTAMU Ha BCEX ATANIOB MPOESKTHUPOBAHUS .

5. BbIBOIBI 1O KYpCOBOMY ITPOEKTUPOBAHUIO B BUJIE CCE.

6. CIiCcoK UCIOJIF30BaHHBIX HCTOYHUKOB

7. Ilpunoxxenus

TpeboBanus Kk 0(OPMIIECHUIO MOSCHUTEIBLHOMN 3alMMCKU KYPCOBOTO MPOEKTa/ pabOThHI

Od¢opmnenne HeoOXOIUMO NTPOU3BOJAUTH B cooTBeTcTBHE ¢ llpaBuna odopmiaeHus
TekcToBbIX gokymeHToB mo ['OCT 7.32 — 2017 (https://quap.ru/standart/doc). Otuet cmaetcs B
pacre4aTaHHOM BHJI€ B CKOPOCIIMBATEE.

Memoouueckue ykazaumus no KypcogoMY HPOEKMUpO8aHuto/ GbINOJHEHUIO KYPCOBOU
pabomul umeromcs 8 8ude 21eKmMpOHHbIX pecypcos cucmemvl LMS

OO0paboTka, aHanM3 M BHU3yaJdW3alus CTPYKTYPUPOBAHHBIX JaHHBIX [DJIEKTPOHHBIN
pecypc] : yuebHoe nocobue / A. B. Arpanosckuii [u np.] ; C.-Iletep6. roc. yH-T a3pOKOCM.
npuOOpoCTpoeHHUs. - DNEKTPOH. TekcToBble naH. - CII6. : U3a-so 'Y AIIL, 2020.

TexHOIOrMM MPOEKTUPOBAHUS MHTEPAKTUBHBIX rpadudeckux npuioxxeHuin. O0pabdoTka,
aQHAIN3 W BU3YyAIM3allMsl CTPYKTYPUPOBAHHBIX HaHHBIX [DJIEKTPOHHBIA pecypc]| : ydeOHoe
nocobue / A. B. Arpanosckuii [u ap.] ; C.-Ilerep6. roc. yH-T a3pokocM. MpUOOPOCTPOEHUS. -
DnekTpoH. TekcToBblie naH. - CII0. : U3n-Bo I'YAII, 2021.

ArpaHoBckuii, A.B. MeTo1010TuM U TEXHOJIOTMH MPOEKTUPOBAHUS MH(DOPMAIIMOHHBIX
CUCTEM : [DNeKTpOoHHBIHN pecypc] : yueOHO-MeTonuyeckoe nocodue / A. B. Arpanosckuit, B. C.
[TaBnos, E. JI. Typuenxkas ; C.-Iletep6. roc. yH-T a’poKocM. MPHOOPOCTPOECHHS. - DIEKTPOH.
TekcToBble qaH. - Cankt-IletepOypr : U3n-so I'YAIL, 2021. - 111 c.


https://guap.ru/standart/doc

TexHONIOTHH POSKTHPOBAHUSI HHTEPAKTUBHBIX rpadudyeckux npriiokeHuit. O0padoTka,
aHAIM3 W BU3YAIM3alMsl CTPYKTYPUPOBAHHBIX NaHHBIX [DJIEKTPOHHBIA pecypc]| : ydeOHOe
nocobue / A. B. Arpanosckuii [u ap.] ; C.-Ilerep0. roc. yH-T a3poKOCM. MPUOOPOCTPOCHUS. -
DnekTpoH. TekcToBble aaH. - CII6. : U3n-Bo ['YAIL 2021.

11.5. Meroaunueckue yYKa3aHUs JUIsL oOyJaromuxcsi 1o MIPOXOKICHHIO
CaMOCTOSITENIbHOM pabOThI

B Xxoje BBIIOTHEHUS CaMOCTOSTEIBHONW Pa0OThI, OOYUYAIONIUICS BBIMOIHSAET paboTy 1O
3aJJaHUI0 U TIPU METOAMYECKOM PYKOBOJCTBE IpEerojaBaressi, HO 6e3 ero HemocpeaCTBEHHOTO
y4acTusl.

s oOywarommxcs 1o 3a04Hoil ¢opMe 00ydeHHs, caMOCTOsTENIbHas paboTa MOXKET
BKJIIOYATh B €051 KOHTPOJIbHYIO paboTy.

B mpornecce BBIMOIHEHHSI CaMOCTOSITENBHON paboThl, Yy oOywaromierocst (GopMupyercs
1enecoo0pa3sHoe IIAHUPOBaHUE PaboUero BpEMEHH, KOTOPOE MO3BOJISIET UM Pa3BUBAaTh YMEHUS
U HaBBIKM B YCBOGHUHU U CHCTEMAaTH3allMU MPUOOpETaeMbIX 3HAHHM, oOecreunBaeT BBICOKUMN
YPOBEHb YCIIEBAEMOCTH B IEPHOJ OOYYCHHS, IOMOTAeT TIOJYyYUTh HABBIKA TIOBBIIICHUS
pohecCHOHANBHOTO YPOBHSL.

MeTogudyeckuMl ~ MaTepualaMH,  HANPaBJSIIONIMMH  CAMOCTOSTEIBHYIO  paboTy
00y4JarOIIUXCASBISIOTCS:

—  y4eOHO-METOAMYECKH MaTepHal Mo JUCIHUILINHE;

— METOJMYECKHE YKa3aHUS IO BBIMOIHEHUIO KOHTPOIBHBIX PadOT (Ui 00y4aromuxcs
1o 3a04HOU (hopme oOyueHus).

Memoouueckue ykasaunusi N0 0C8OEHUN Mamepuana O CAMOCMOSIMENbHO20 U3YYeHUs.

umeromes 8 8ude 21eKkmponnvix pecypcos oudruomexu I'VAIl u cucmemor LMS

1. Typueukas, E. JI. Ilporpammuas uHxeHepusi. VHTerpauuoOHHBIA MTOAXOJ K
paspabotke / E. JI. Typuenkas, A. B. Arpanosckmii. — Cankt-IletepOypr : Jlanb, 2023. — 216
c. — ISBN 978-5-507-46898-0. — Tekcr : snexkTpoHHbIH // JlaHb : 31eKTpOHHO-0MONIHOTeYHAs
cucrema. — URL.: https://e.lanbook.com/book/352307

2.  Typneuxas, E. JI. Ilporpammuas wuHxeHepus. TecTHpOBaHHE U KOHTPOJb
KauecTBa MporpaMMHOro obecrieueHus : yueoHoe rnmocobue jyist By3oB / E. JI. Typuenxkas, A. B.
ArpanoBckuil. — Cankr-IlerepOypr : Jlans, 2025. — 172 ¢. — ISBN 978-5-507-51677-3. —
Texcr: onextpoHHsni// Jlamp :  osnekTpoHHO-OmMOnmoreuHas cucrema. —  URL:
https://e.lanbook.com/book/455672 (mata obpamenus: 09.03.2025). — Pexum gocryma: s
aBTOPH3. NIOJI30BATEIICH.

3. TectupoBaHre M KOHTPOJb KauecTBa NPOTPAMMHOrO OOECleyYeHHus ! [
DOnekTpoHHBI pecypc| : yuebnoe mocobue / E. JI. Typueukas, A. B. ArpanoBckuii, A. A.
CenroB ; C.-Iletep0. roc. yH-T a’pOKOCM. MPUOOPOCTPOCHHUS. - DJIEKTPOH. TEKCTOBBIC JaH. -
Canxkr-IlerepOypr : U3a-so I'VAIL 2023. - 118 c.

4, TectupoBanue BeO-TIpUIIOKEHUM : [ DIEKTPOHHBIN pecypc] : yueOHoe mocooue /
A. B. Arpanosckuii [u ap.] ; C.-Ilerep6. roc. yH-T adpOKOCM. MPUOOPOCTPOCHUS. - DIEKTPOH.
texcToBEIe JaH. - CIIO. : M3a-Bo I'YAII, 2020.

5. MHuoro¢yHKIIMOHaTbHBIE MH(POPMAIIMOHHBIE CHUCTEMBI Ha OCHOBE HWHTETpAIlUU
MPUKIIAIHBIX TPOTpaMMHBIX cpejl : yueOHoe nocobue / A. B. Arpanosckuii, E. JI. TypHenkas ;
C.-Iletep6. roc. yH-T a’pOKOCM. MPHOOPOCTPOEHUS. - DIEKTPOH. TEKCTOBBIE naH. - CaHKT-
[TetepOypr : U3n-Bo I'YAII, 2022. - 91 c.

6. MeTo1010TUH U TEXHOJOTHUH TPOEKTUPOBAaHUS WH(DOPMAIMOHHBIX CHUCTEM : [
DIeKTPOHHBIN pecypc] : yaueOHo-MeToauueckoe mocodue / A. B. Arpanosckuii, B. C. I1aBnos, E.
JI. Typueukas ; C.-Ilerep0. roc. yH-T a’3poOKOCM. IPUOOPOCTPOCHHUS. - DIEKTPOH. TEKCTOBBIE
naH. - Cankrt-IlerepOypr : Uzn-Bo I'YAIL 2021.- 111 ¢



11.6. Meroandeckue yKa3zaHHs I8 OOYYAIONIUXCS IO TMPOXOXKICHUIO TEKYIIEro
KOHTPOJIS YCIIEBAEMOCTH.

Texkymuil KOHTPOJb YCHEBAEMOCTHM NPELyCMaTpUBAaET KOHTPOJb KauecTBAa 3HAHUI
00y4aromuxcsi, OCyIIECTBIIEMOI0 B TEYEHUE CEMECTpa C LIEJIbI0 OLIEHMBAHMS X0Jla OCBOCHUS
JUCLHUTIIIUHBI.

Texkymuii KOHTPOJb YCHEBAEMOCTH MPOBOJIUTCA B COOTBETCTBHUM CO CTAaHAAPTOM
opranuzanuu ['YAIl cucremsl MeHemkMeHTa kauectBa 3.76 «llojioxkeHne o TeKyleM KOHTpOoJe
yCIIEBAEMOCTH U IIPOMEKYTOUHOM aTTecTaluy CTyJeHTOB U acnupaHToB I'YAII, oOy4arommxcs
1o 00pa3zoBaTeNIbHBIM MPOrpaMMaM BBICIIET0 00pa30BaHUs» Ha ocHoBaHuM npukasza ['YAIL

Texkymuii KOHTPOJIb YCIIEBAEMOCTH OCYILIECTBISETCA C YYE€TOM CBOEBPEMEHHOCTH,
MOJIHOTHI M KauecTBa BBIMIOJIHEHUS JJAOOPATOPHBIX PadOT, COOTBETCTBUS O(OPMIICHUSI OTUYETOB
HOpMaTUBHBIM TpeOoBanusiM ['YAII, mpaBUIBRHOCTH OTBETOB HA KOHTPOJBHBIC BOIPOCHI, a
TaK)K€ aKTUBHOCTH HAa JICKIMOHHBIX U IPAKTUYECKUX 3AHITHUSIX.

Pe3ynbrarhl TEKylIero KOHTPOJS YCIEBAEMOCTH YYUTBHIBAIOTCA IMPU MPOBEIACHUU
IIPOMEKYTOUHOM aTTECTAlMU Hapsy C OTBETAMHM HAa 3K3aMEHALIMOHHBIE BOMPOCHI, MOCKOJIbKY
OTpaXkaroT CHOPMUPOBAHHOCTHh MEPEUYUCICHHBIX B Tabiuie |1 KOMIIETEHLIHMH C TOYKUA 3PEHUs
MPUOOPETEHHBIX YMEHUIN 1 HABBIKOB.

Jy1st mosydeHust aTTeCTaluy 10 TEKYIIEMY KOHTPOJIIO CTYJIEHTY HEOOXOUMO:

1. 3amuTUTH HE MeHee 75% OTYEeTOB OT BCeX JIa0OPaTOPHBIX CEMECTPA U BBUIOKHUTH UX B
JUYHBIA KaOMHET;

2. moceTuTh He MeHee 75% OT o0IIero KoJIn4YecTBa NpeayCMOTPEHHBIX YUeOHBIM MIJIaHOM
3aHSATUH, a TAKKE aKTUBHOE YY4aCTHE HA MPAKTHUYECKUX U JIEKIIMOHHBIX 3aHATHAX

11.7. Meroanueckue ykazaHus I 00Y4JarOUUXCs MO MPOXO0KIACHUIO MPOMEKYTOUHOM
aTTeCTallUU.

[Ipomexxyrounast ~ aTTecTalsi  OOyYarOUIUXCsi  MPEAYyCMaTpUBaeT  OLICHUBaHUE
MIPOMEKYTOUHBIX U OKOHYATEIbHBIX PE3Yy/IbTaTOB 00y4YeHHs MO auciuruiiHe. OHa BKIIIOYAeT B
cedst:

— D9K3aMeH — ¢opMa OIEHKM 3HAaHHWM, TOJYYCHHBIX OOy4JalomUMCs B TIpoIlecce
W3YYEHUS BCEW MUCIUIUIMHBI WM €€ YacTH, HAaBBIKOB CAMOCTOSATEIHHOU paboThl, CIOCOOHOCTH
MPUMEHATh MX JJIs pEeHIeHUs MPAKTHUYEeCKUX 3a7ady. JK3aMeH, Kak MpPaBWIO, MPOBOJUTCS B
NepUoJl HK3aMEHALlMOHHOM CECCHMM W 3aBEpIIAeTCs aTTECTAllMOHHOM OLIEHKOM «OTIUYHO,
«XOPOIIOY, KYTOBICTBOPUTEIHEHOY, «HEYIOBIECTBOPUTEIHHOY.

— 3ader — 9T0 (hopma OIEHKHU 3HAHUMU, MOTYYEHHBIX OOYYArOIIMMCS B XOJI€ U3yUeHUS
y4eOHON TUCUUIUTMHBI B 1IEJIOM WJIM MTPOMEKYTOUHas (M0 OKOHYAaHUU CEMEeCTpa) OIleHKa 3HAHUMN
00y4JaromuMcs M0 OTAEIbHBIM pa3feNiaM JUCIUIUIMHBI C aTTECTAllMOHHOW OIIEHKOM «3auTeHO»
WJIU «HE 3aUTEHO».

— muddepeHInpoBaHHbI 3aueT — 3To0 ¢dopMa OIEHKA 3HAHHWH, TOTyYEeHHBIX
0o0y4armuMcsl TpU U3YYEHUH AUCIUILTUHBI, TPU BHIMOTHEHUH KYPCOBBIX MPOEKTOB, KYPCOBBIX
paboT, HayYHO-UCCIEA0BATEIILCKUX pa0OT M MPOXOKICHUU MTPAKTUK C aTTECTAIIMOHHOMN OIICHKOM
«OTIUYHOY, «XOPOIIO», «yAOBIETBOPUTEIBHOY, KHEYTOBIETBOPUTEIHLHO.

Jlst momycka K 9K3aMEHY CTYJIEHT 00si3aH BBITIOJIHUTH M 3aIIUTHTH 75% 1abopaTopHBIX
paboT U yCHemHo 3aBepiuTh 75% 3JIEMEHTOB TEKYIIEro KOHTpossi. HeBbIOMTHEHHbIE 3a1aHUs
CTYIEHT CIaeT MIpernojaBaTeNio Nepe] HayaloM 3K3aMeHa, B ClIydae MX YCIENIHOW 3aIUThl
JOITYCKaeTCs K DK3aMeHY Ha OOIINX OCHOBaHMX. MITorosas oleHka Mo 3k3aMeHy (hopMupyercs
Ha OCHOBAaHWHU OIICHOK, MOJYYEHHBIX B XOJI€ TEKYIIErOo KOHTPOJS, W OIEHKH, MOJYYCHHOU B
pe3yibTaTe YCTHOTO OTBETAa Ha »JK3amMeHe. Takke MpH BBICTABIEHUM HWTOTOBOM OLEHKU
YUUTBIBaeTCSl (AaKTOp TIOCENIAEMOCTH  JICKIIMOHHBIX 3aHATHH. B ciydae OTCYTCTBUA MO
HEYBKUTEIBHBIM MpUYMHAM Ha Oonee yem 50% nekuuii, 0TKa3a OT BHIOTHEHUS 3aJaHUil Ha
JIEKIIMOHHBIX 3aHATHAX CTYICHTY Ha dK3aMEHE MOTYT OBITh 3a/IaHbl JOMOJHUTEIHHBIE BOIIPOCHI
M0 TeMaM, KOTOpbIe ObUTH UM HE HU3y4YeHBI B IOTHOM 00bEME.



JUis  yCcHemHoro MNpOXOKIEHUS MPOMEXYTOYHOM arTecTanuu B (opme sK3ameHa
o0yJaromuicss JOJKeH MPOAEMOHCTPUPOBATH COOTBETCTBHE KPUTEPUSM OLECHKH YPOBHS
c(hOpMHUPOBAHHOCTH KOMIETeHIMH (Tabnuua 14), a TakkKe BBINOJIHUTH, BBUIOKUTH OTUETHI B
JMYHBIA KaOWHET U YCIEIIHO 3alUTUTh He MeHee 75% 1abopaTopHBIX padoT.

[IpomexyTouHbIit KOHTPOJIb yCIIEBAEMOCTH MPOBOAMTCA B COOTBETCTBUU CO
cranpaptoM opranunzauuu ['YAII cucrembl MeHemxMmeHTa kadectBa 3.76 «llonoxenue o
TEKyIIeM KOHTpOJIE YCIIEBAEMOCTH M MPOMEXKYTOYHOM aTTeCTalluu CTYJIEHTOB U aCIUPAHTOB
['VAII, oOywaromuxcs 1o oOpa3oBaTeIbHBIM MpPOTpaMMaM BBICIIETO OOpa30BaHUs» Ha
ocHoBaHuu npukaza ['YAIl u «O MOIyJIbHO-PEHTUHTOBOM CHCTEME OIEHKH KayecTBa Yy4eOHOU
pabotsl cTyaeHToB B ['YAIDy.



Jluct BHeceHUs U3MEHEHUH B pabouyro MporpamMmy JUCIHUILIAHBI
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3aceaHus
Kadeapsl

Ionmuce
3aB.

kadempoit




