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AHHOTaNIMA

HucuummmHa «MeTofoNoTusT W TEXHOJIOTHS TPOSKTUPOBAHHUS WH(POPMAIIMOHHBIX
CUCTEM» BXOAUT B 00pa3oBaTeNbHYI0 NPOrpaMMy BBICIIETO OOpa3OBaHUA — MPOTPaMMy
MarucTpaTypbl IO HampaBieHuI0 mnoarotoBku/ crneuuansHoctd  09.04.03  «[Ipuxnagnas
uHpopmartuka »  HampasieHHocTH — «KopropatuBHble  HMHGOPMAIMOHHBIE  CHCTEMBI».
Juctummaa peanu3yercs kadempoid «Nod 1.

JlucuuniuHa HalejaeHa Ha GOpMUPOBAHKE Y BBITYCKHUKA CIIETYIOIIUX KOMITETEHIUI:

YK-2 «Crioco0eH ympaBisiTh MPOSKTOM Ha BCEX ATAMax €ro )KM3HEHHOTO IIUKIIa)

VYK-3 «CnocobGeH OpraHu3oBbIBaTh M PYKOBOJUTH PabOTON KOMaHJIBI, BbIpaOaThIBast
KOMAaHJIHYIO CTPAaTEeTHIO JJIs JOCTHXKCHUS TTOCTABICHHOU LIETN

OIIK-7 «CnocobeH ucnoab30BaTh METO/Abl HAYUYHBIX HUCCIEAOBAHUNA U MAaTEMATHYECKOTO
MOJICTTMPOBAHUS B 00IaCTH TPOSKTUPOBAHUS U YIIPABICHUS HH()OPMAIIMOHHBIMUA CUCTEMAMI)

OIIK-8 «CnocobeHn  ocymecTBiIsATh  3(PGEeKTHBHOE  yOpaBJICHHE  pa3paOdOTKOM
MIPOTrPaMMHBIX CPEACTB U MPOEKTOBY

[IK-1 «CrnocobeH ocCyIIecTBISATh OpPraHU3alMOHHOE U TEXHOJIOTHYEeCKoe oOecreueHue
OTpe/icNieHUs] TIEPBOHAYAIBHBIX TpPeOOBaHWI 3aka3uMka K WHPOPMAIIMOHHON CHCTEME |
BO3MOXXHOCTH MX peaju3alii B HHPOPMAIIIOHHOM CUCTEMEY

Coneprxanue AUCIUIIMHBI OXBATHIBAET KPYT BOMPOCOB, CBSI3aHHBIX C MPOEKTUPOBAHUEM
uH(pOpMAIMOHHBIX cucTeM. PaccMorpensl miatdopmbl Docker mmst pa3paboTku, JHOCTaBKH U
3amycka KOHTeHHepHbIX npuiokeHuid u Apache Airflow s ynpaenenust o0pabOTKOW JTaHHBIX
C OTKPBITBIM HUCXOAHBIM KOJOM. BHUMaHue yneiaeHo crmoco0aM XpaHEHHs MHJaHHBIX B
HEPEISIIMOHHBIX 0a3aX JAaHHBIX Ha TpHUMEpax JOKYMEHT-OPHCHTPOBaHHOW W TpadoBoil 6a3
JAHHBIX.

[IpenogaBanue AUCHUILIMHBI TMPEAYCMATPUBACT CICAYIOIIHE (OPMBI OpPraHU3AIHA
yueOHOro mpoiiecca: JeKIuu, 1a00paTopHble padoThl, MPAKTUYECKUE 3aHATHUS, CAMOCTOSTENIbHAS
pabota 00yuaroiierocs, KypcoBoe nNpOeKTHPOBAHUE.

[IporpaMMoil NUCHUIUIMHBI TPETYCMOTPEHBI CIEAYIOUIUE BHUABI KOHTPOIS: TEKYIIH
KOHTPOJIb YCIIEBAEMOCTH, TPOMEKYTOUHAs arTecTanus B (hopMe dK3aMeHa.

OO0miasi TpyAOEMKOCTh OCBOEHUS AMCUMUILIMHBI COCTaBISET 9 3aueTHBIX enuHull, 324
yaca.

S3bIK 00yUYeHUs IO TUCIHUILTUHE KPYCCKHM »



1. IlepeudeHb MIaHUPYEMBIX PE3YIHTATOB OOYUYEHHUS 11O AUCLIUIIIIMHE

1.1. Ilenu npenopaBaHusi JUCHUTUTMHBI

Obecnieuenre mpodeccHoHATBbHOM MOATOTOBKM MAarucTpoB B o00yacTu pa3paboTKu
WH(OPMAIIMOHHBIX CHCTEM, (DOpMHpPOBaHNE HABBIKOB KOMILUIEKCHOTO OIICHHBAHUS U pPeallu3allud
POrPaMMHBIX PELIECHUH.

1.2. JlucumminHa BXOIUT B COCTaB 00s3aTENbHON YacTH 00pa30BaTEIbHON MPOTPaMMEI
BhIcIIeTo oOpasoBanus (naiee — OIT BO).

1.3. TlepeueHb IUTAHUPYEMBIX PE3YJILTATOB OOYUEHUS 0 JUCHIUTUIINHE, COOTHECEHHBIX C
IJIaHUpyeMbIMU pe3ysibTataMu ocBoeHus: OI1 BO.

B pesynbrate m3ydeHUs AUCHUILIMHBI OOYUYAIOUIUICS IOJDKEH O0JanaTh CIEAYIOUTUMU
KOMIETSHIMSIMH WM WX YacTsMH. KoMneTeHIMy U UHAWKATOPhI UX JIOCTHXKEHUS MPUBEICHBI B
tabsuue 1.

Ta6ymmma 1 — [lepeyeHb KOMITETCHIIMI W MHIUKATOPOB UX JTOCTHIKCHUS

Konu
Kareropus (rpynna) Konx 1 HauMeHOBaHME HHIUKATOpa
HauMEHOBaHUE
KOMIIETEHIIUH JOCTH>KEHUS] KOMIIETCHLIUU
KOMIIETEHIINH

VK-2.Y.2 ymeTh BbIIBUraTh
aJIbTepHATUBHBIC BAPUAHTHI IEHCTBUH C
11€J1bI0 BBIPAOOTKH HOBBIX ONTHUMAJIbHBIX
QITOPUTMOB JIEUCTBUI MO MTPOEKTY
VK-2.B.2 BnasieTh HaBbIKaMU PELICHUS
npodecCHOHANBHBIX 33]1a4 B YCIOBUSX
1u(poBHU3AIUH 00IIIEeCTBA

VK-2 Crnocoben
YHHBepcalbHbIE YIPaBJISTh POSKTOM
KOMIIETEHLINH Ha BCEX dTarax ero
JKU3HEHHOTO UK

VK-3 Cnocoben
OpPTaHW30BBIBATH U

PYKOBOZHTE padoToii YK-3.3.2 3Hath nudpoBsie CpeacTRa,

KOMAH/IbI, N
VHUBepcalbHbIE npeHa3HauYCHHBIE ISl B3aUMOACHCTBHS C
BbIpabaThIBast
KOMITETEHIIHH JIPYTUMHU JIOJBMH U BBITTOTHEHHS
KOMAaHTHYIO .
KOMaHTHOU paboThI
CTpaTeTHuIo JJIs
JOCTHOKEHUS

IMOCTaBJICHHOM 1I€JIN

OIIK-7.3.1 3HaTh TIOTHYECKHE METOIBI U
MIPUEMbI HAYYHOT'O UCCIICIOBAHMS;
METOJIOJIOTUYECKUE TIPUHITUTIBI
COBPEMEHHOI HayKH, HapaBJICHHUS,
KOHIIETIIIH, UCTOYHUKU 3HAHUS U TIPUEMBI

OIIK-7 Crocoben
HCITOJIB30BaTh
METOJIbI HAYYHBIX
HUCCIEeN0BaHUuN U

MaTEMAaTHYECKOTO
Ob6menpodeccuoHanbHbIe paboThl C HUIMH; OCHOBHBIE OCOOCHHOCTH
MOJICTTUPOBAHUS B
KOMIIETEHIIUHA oBaCTH HAyYHOT'O METO/Ia TTO3HAHUS; IPOTPaMMHO-
I[EJIEBBIE METOIbI PEIICHUS HAyUHBIX
MIPOSKTUPOBAHUS U
IPaBJICHUSA npobnem
yip OIIK-7.Y.1 ymeTb OCYyLIECTBIISTh
MH(pOPMaLOHHBIMU
METOJIOJIOTHYECKOEe 000CHOBAHUE HAYIHOTO
cUCTEMaMU

HUCCICOOBAaHUA

OIIK-8.3.2 3HaTh 0COOCHHOCTH
MPOIIECCHOTO MOJIX0/1a K YIPABICHHIO

OCYIIECTBJIIATh ot JIXOMA K YIIp

3 (b (I)CKTI/IBHOC MMPpUKIAAHBIMA I/IHCbOpMaI_[I/IOHHBIMI/I

Ob6menpodeccnoHanbHbIe CHUCTEMaMH; COBPEMEHHBIE

OIIK-8 Criocoben

YIIPABJICHHE

KOMITETEHIINHI A3pa60TKO MH(OPMaLlMOHHO-KOMMYHHUKAIIUOHHBIE
pasp TEXHOJIOTMH B IIPOLIECCHOM YIIPABIICHUH;
IIPOrpaMMHBIX

CHUCTEMBI YIIPABJICHUA KAaUCCTBOM

CPEJIICTB U MPOEKTOB
pedt P OIIK-8.Y.1 ymerh BBIOMpATh METOIOJIOTHIO




Y TEXHOJIOTHUIO MPOCKTHPOBAHUS
WH(pOPMAIMOHHBIX CHCTEM; 00OCHOBBIBATH
APXUTEKTYPy UH(DOPMAIIMOHHONU CUCTEMBI
OIIK-8.B.1 Baagers 0a30BBIMH HaBBIKAMUA
pa3pabOTKU MPOTPAMMHBIX CPEJICTB U
IIPOEKTOB B KOMaHJIe

[1IK-1 Coocoben

OCYIIECTBIISATh
OpPTraHU3aIMOHHOE U
TEXHOJIOTHYECKOe
o0ecnieueHue
[1K-1.B.1 BnageTs HaBLEIKAMU
ornpezeneHus
OPTaHU3AIMOHHOTO ¥ TEXHOJIOTHYECKOTO
MePBOHAYAIIbHBIX o
[Ipodeccuonanbubie TreGoBAIL obecrieueHusl peaau3aiuy TpeOoBaHUN
KOMIIECTCHIINH p 3aKa34yrka K "HPOPMAIMOHHOHN cHCTeMe U
3aKa34ymMKa K .
. OIICHKOM BO3MO>KHOCTH MX peajn3aluu B
nH(OPMaLIMOHHON 1C
CUCTEME U

BO3MOXXHOCTH UX
peanu3aiyy B
UH(pOpMaITMOHHOM
cucTeMe

2. Mecro nucuuruinHbL B cTpykType OI1

JucuunirHa u3yvaercsi cTyleHTaMu B 1 cemecTpe o0yueHHsL.

3HaHMs, TOJy4YEHHbIE NPU HU3YUYEHUU MaTepuana JaHHOM JHUCUUIUIMHBI, UMEIOT Kak
CaMOCTOSITEJIBHOE 3HAYEHUE, TAK U MOT'YT MCIIOJIb30BaThCS IPU U3YUYEHUU IPYTUX AUCLUIIIMH:

— Pacnpenenennsle nH(GOpPMaLIMOHHbBIE CUCTEMBI,

CoBpeMeHHbIE TEXHOJIOTUHU pa3pabOTKH MPOrpaMMHOr0 obecreueHus,
HHTepHET-IpOrpaMMUpPOBaHUE,
— Apxurekrypa npeanpustaii u UC.

3. O0beM U TPYA0EeMKOCTh AUCHUIUINHBI
Jlanable 00 o0meM oO0beMe MUCIUIUIMHBI, TPYJOEMKOCTH OTAENbHBIX BUAOB Y4eOHOM
paboThI 10 TUCHUILIMHE (M paclpesielieHue 3TOH TPYA0EMKOCTH 110 CeMecTpaM) IpeACTaBICHbI B
tabnuue 2.

Tabmuua 2 — O6beM U TPYLOEMKOCTh IUCIUIIIIMHbI

Bt yue6Hoii paboTs Beero TpynoeMKoCTb 10 cemecTpam
Nel Ne2
1 2 3 4
Oowasn mpyooemKochb oucyunuHbl, 9/ 324 6/ 216 3/ 108
3E/ (uac)
U3 nux yacoe npakmuyeckoii R0020MoeKu 2 2
AyoumopHhule 3anamus, BCETO vac. 36 24 12
B TOM YHCIIE:
nexru (JI), (gac) 12 12
npakTuyeckue/cemunapckue 3anarus (I13), 12 12
(gac)
naboparopusie pabotsl (JIP), (dac) 12 12
KypcoBoil npoekT (padota) (KII, KP), (4ac) * *
HK3aMeH, (4Jac) 9 9
Camocmosmenvnas paboma, Bcero (dac) 279 183 96




Buo npomesxxcymounoit ammecmayuu: 3auer, 3auer
9K3.,
mudd. 3auger, sx3amen (3auer, udd. 3auq, OK3.
ok 3auer
OK3.**)

*k
IIpumedanue: kaHaMAATCKHI IK3aMEeH
* - qacel , HE BXOASIINE B ayAUTOPHYIO HATPY3KY

4. CopepxaHue AUCIUTUTUHBI
4.1. PacnpeneneHue TPyIOEMKOCTH JUCIMILIAHBI IO pa3/ieiiaM U BUIAM 3aHITHIMA.
Paznensl, TeMBl AUCIUTIIMHBI U MX TPYAOEMKOCTh TPUBEICHBI B TAOIUIIE 3.

Ta6ymma 3 — Pa3nensl, TeMbl TUCIUIUIMHBI, KX TPYI0EMKOCTh

Paznensl, TeMBbI AUCIUITIIMHEIL Jlexwmn | 113 (C3)) - JIP KII CPC
’ (uac) (uac) (gac) (gac) (gac)
Cemectp 1
Paznen 1.1. Mertogonoruu pa3paboTKH IPOrPaMMHOTO 1 ) ) ) 20
o0ecrieyeHusl.
Paznmen 1.2. Ananu3s npeaMeTHO# 06macT 1 2 i i i 20
TpeOOBaHMIT K MPOTPaMMHOMY 0OECTICUSHHIO.
Paznen 1.3. OcHOBBI TPOEKTUPOBAHUS M Peai3alun 1 ) ) ) 20
MPOrpaMMHOTO 00ecTIeYeHusI.
Paznmen 1.4. Peanuzanust IpuitoKeHU Ha OCHOBE 1 ) ) ) 20
WHTErpaIyn
Paspen 1.5. Ilnatdopma Docker 2 - 4 - 22
Pazpmen 1.6. OTKpBITOE IPOTpaMMHOE OOECTICIeHHE ISt
CO3J1aHMS, BHITIOJIHEHUS, MOHUTOPUHIA 1 OPKECTPOBKH 2 - 4 - 20
MIOTOKOB ollepanuii mo o0padboTke nanHbx Airflow
Pasnen 1.7. Peanu3zaius XpaHeHUs TaHHBIX B 1 _ 4 ) 20
HEPEJSLMOHHBIX 0a3aX JaHHBIX
Paznen 1.8. Obecnievenne kauecTBa MpOTrPaMMHBIX 1 ) ) ) 20
CUCTEM
Pasnen 1.9. Texuonoruu no npozasrkenuto [1C Ha 1 ) ) ) 21
peieke [10
Hroro B cemectpe: 12 12 183
Cemectp 2
Paznen 2.1. Merononoruu pa3paboTKu MPOTPaMMHOTO ) 5 ) ) o5
obecrieveHusl.
Pasnen 2.2. AHanu3 npeaMeTHoi 001acTu U 5 25
TpeOOBaHU K MPOrpaMMHOMY O0ECIIeYEeHHIO. i i i
Paznen 2. 3. OCHOBBI IPOEKTUPOBAHUS M peaTH3aLnu ) 6 ) ) 10
MPOrPaMMHOI0 00eCTICUCHUSI.
Paznen 2. 4. [Ipencrasnenue NporpaMMHOIN CUCTEMBI ) 2 ) ) 10
3aKa3uuKy
Brinonnenue KypcoBoii paboTsl 0 26
Htoro B cemecTpe: 12 96
Uroro 12 12 12 0 279

IIpakTnueckass MOATOTOBKA 3aKJIIOYAETCSl B HEMNOCPEICTBEHHOM  BBIIOJHEHUHU
oOy4JarlolMMHUCS  OMNpEeNeJIeHHbIX  TPYAOBBIX  (YHKIMH,  CBSI3aHHBIX ¢  Oyayulei
npodecCHOHATIBHOMN 1S TeTbHOCTBIO.

4.2. CopnepxaHue pa3/ieJoB U TEM JIEKIIMOHHBIX 3aHSATHI.
Coneprxanne pa3iesIoB U TEM JICKITMOHHBIX 3aHATHI MPUBEACHO B TaOuIE 4.




Ta6mmma 4 — ConepxaHue pa3esioB U TeM JIEKIIMOHHOTO UK

Howmep paznena HaszBanue u congepkanue pas3aesioB U TEM JIEKIIMOHHBIX 3aHATHI

1. Paznen 1. Merogomoruu pa3paboTKu MPOrpaMMHOTO 00ECTICUCHHS.
[TpoGiieMbl  pa3pabOTKHU  CIOXKHBIX MPOTPAMMHBIX ~ CHCTEM.
JKu3HEeHHBII TMKI W JTanmbl  pa3pabOTKU  MPOTPAMMHOIO
obecrieueHus.  OBOJIOIUS  MOJENEH  KM3HEHHOTO  IMKJIa
mporpaMMHOTO  oOecmedeHus. Kiaccuueckas  TEXHOJOTHSA.
TexHomoruu OBICTPOI pa3paboTku. COBPEMEHHBIE TEXHOJIOTHH
npoekTupoBanus. Agile-MeTo10a0rum.

Ilpeoycmompena unmepaxmuguas popma npogederus

3AHAMUSL: KOMOUHUPOBAHHAA JEKYUSL C DJIeMEHMaMU JeKYuu-
OeceObl U IeKyuU ¢ 0eMoOHCmpayuell ciatoos.

2. Paznen 2. Ananu3s npeaMeTHOM 00nmacT U TpeOOBaHUH K
MPOrPaMMHOMY OOECTICUEHHIO.

Bonpocel, cBsi3aHHBIE C aHAIW30M MPEAMETHON o0jacTu
BBIZICJICHMEM TpeOOBaHUN K pa3pabaThiBa€MOIl MPOTpaMMHOMN
cUCTEME. BusyanbHpie  cpeacTBa  IPOEKTUPOBAHMS
MIPOTPaMMHBIX CUCTEM.

Hunarpammbel  UML. Jluarpamma BapuUaHTOB MCIOJIb30BAHUA.
Hwnarpamma  kmaccoB.  Kmaccel  ananmuza.  Jluarpammel
B3auMo/iecTBUs. JlMarpaMMbl pa3MeIieHusl 1 KOMIIOHEHTOB.
IIpedycmompena unmepaxmusHas ¢oopma nposedeHus

3aAHAMUAL: TeKYUsi ¢ 0eMOHCmpayuel ciatoos.

3. Paszpnen 3. OCHOBBI NPOEKTUPOBAHUS U PEANTHU3ALUU IPOTPAMMHOIO
obecrieyeHusI.

MpllieHne B CTHJIE NAaTTepHOB. [IpUMHIMIBI MOCTPOCHHS MATTEPHOB.
[MaTTepunr Habmronarens, Komnonosmuk, Komanna. [IpoekTuporaHue
noJb3oBatenbckoro  uHTepdeiica. CymHocTHas  A(PQEKTUBHOCTS.
CornacoBanHocTh 3amad. HaOmromaemocts 3amau.  Busyanbnas
CBSI3HOCTb.

IIpedycmompena unmepaxmusHas ¢oopma nposedeHus
3aHAMUA. KOMOUHUPOBAHHAS IEKYUSL C DIIeMEeHMaMU JeKYUuu-
becedvl u lekyuU ¢ 0eMoHcmpayuell ciatioos.

4. Paznen 4. Pa3paboTka Ha OCHOBE WHTETPALUN

MuxkpocepBucHas apxutekrypa. OcnoBHble moHsATHI COA. XML-
CTaHAapThI 115 BeO-cityx0. BeO-cinyx0b1 1 REST-nonxox. Pa3paborka
ciyx6.WebSocket, GrafQl

IIpedycmompena unmepaxmusHas ¢oopma nposedenus
3aHAMUsL. T1eKYUsi ¢ 0eMOHCmpayuell ciatoos.

5. Pasnen 5. [lnatdopma Docker

Konreitnepuzanusa. OcobenHoctu wuHctamuauun  Ha 1K
OCHOBHBIE KOMaH/IbI.

IIpeoycmompena unmepaxmusHas ¢oopma nposedeHus

3auamusl: 1eKyus ¢ 0eMoHcmpayuell ciaioos.

0. Pasznmen 6. YnpaBneHue HepelssIMOHHBIMU JaHHBIMH. ['padoBbie Oa3bl
JaHHbIX Ha nprMepe Neod).

7. Pasgen 7. Apache AirFlow.
Hasnauenue. MonynbeHas ctpykrypa. Cymuoctu B AirFlow. TIpumepsr
MIPUMEHEUSL.

8. Paznen 8. OGecrnedeHne KauecTBa MPOTPAMMHBIX CUCTEM

Onpenenenne kadectBa [10. dakrops! kavectsa [10. Bepudukanus u




Banuaanus. Ilimad oOecrieueHUs KauecTBa.
IIpedycmompena unmepaxmusHas ¢hopma nposedeHus

3aHAMUSL: TeKYUsi ¢ OeMOHCmpayuel Ciaoos.

Pasnen 9. Texnonoruu no npoasuxkenuto 11C na psiake 110

Ocob6ennoctu | T-uagycTpun. [IpaBuna oOmeHus ¢ 3aKa39UKOM.
IIpencrasnenue MpoekTa.

4.3. Tlpaktuyeckue (CEMUHAPCKUE) 3aHITHS
Tembl IpakTUUECKUX 3aHATHI U UX TPYJOEMKOCTh IPUBEICHBI B TA0IHUILIE 5.

Tabmuua 5 — [IpakTuyeckue 3aHATHs U UX TPYJOEMKOCTb

N3 nux No
Ne | Tewmsl npaktudyeckux | @opmel IpakTU4eCKuX | TpynoeMKOCTh, |IIPAaKTUYECKOM |pasnena
/1 3aHSTUN 3aHATUN (dac) MMOATOTOBKH, | THUCITHIT
(dac) JIUHBI
Cemectp 2
1. | 3HaKoMCTBO C 3aHsTHE IPOBOJUTCS B 2 2 1.4
Postman WHTEPaKTUBHOU (hopme:
PECIIEHUE CUTYallMOHHBIX
3a/1a4.
2. | TecrupoBanue API ¢ | 3ansrue nposoautcs B 2 2 1.4
HoMoIbio Postman | HHTEPaKTUBHOM dopme:
PECIIEHUE CUTYallMOHHBIX
3a/1a4.
3. | Opranuzanus 3aHsTHe MPOBOIUTCS B 2 2 21
mnporecca pa3pa60KT PIHTepaKTHBHOfI (1)0pMCI
o ¢ pELICHNUE CUTYallMOHHBIX
UCIIOJIE30BAHUEM sajad.
00JTaYHOM CUCTEMBI
YIPABICHUS
MIPOEKTAMHU
4. | Ananu3 npeaMeTHON | 3aHATHE POBOJUTCS B 2 2 2.2
00J1aCTH U WHTEPaKTUBHOW (opme:
Tpe60BaHHI>i K peHICHUEC CUTYAalITMOHHBIX
POrPaMMHOMY sanad.
00eCIeYeHUIO
5. | Pa3pabotka 3aHsATHE TPOBOJANUTCS B 2 2 2.3
MPOrPaMMHOM CUCTEMBI | HHTEPaKTUBHOU (hopMe:
peHICHUEC CUTYalITMUOHHBIX
3a/1a4.
6. | I[IpencraBnenue 3aHsATHE TIPOBOJANUTCS B 2 2 2.4
PCaIM30BaHHOTO HHTCpaKTHBHOﬁ (bOpMCZ
IIpOrpaMMHOIO PEHICHUEC CUTYAalITUOHHBIX
MIPOTYKTa 3a7a4.
Bcero 12 12
4.4. JlabopaTopHbIE 3aHATHS
TeMmbl JTabopaTOPHBIX 3aHATHH M UX TPYIOSMKOCTh MPUBEACHBI B Ta0HIIE .
Tabnuna 6 — JlabopaTtopHble 3aHATHS U UX TPYJOEMKOCTh
No TpynoemMkocTsb, N3 anx No
HaumenoBanne nabopatopHbIx padboT .
n/n (gac) IIPaKTUYECKOH | pa3zaena




MOATOTOBKH, | JVCIIHII
(dac) JIUHBI
Cemectp 1

1 | YcranoBka Docker Ha mepcoHambHBII 2 2 5
KOMITBIOTEP

2 | YnpaBiieHHe TaHHBIMU B Tpaduaeckoit 6aze 2 2 6
nmanaeix NEO4)

3 | Toaxmouenne kK Neo4j ¢ momomrsio Python 2 2 6

4 | 3HaKOMCTBO ¢ ()YHKITMOHAJIOM CEpPBHUCA 2 2 7
Apache AirFlow

5 | Cosznanue DAG daiina mns Apache Airflow 4 4 7

Bcero 12

4.5. KypcoBoe nmpoeKTHpOBaHKE/ BBHITIOIHEHUE KyPCOBOU PabOTHI

Lenb KypcoBoit paboTHI:

YacoB MpakTUYECKOM MOATOTOBKHU:

[IpumepHbIe TeMBI 3a1aHUI HA KypCOBYIO paboTy npuBeaeHsl B paznaeine 10 PIT/I.
O0s3aTenbHO yKa3aTh TEMbl HA KYPCOBYIO paboTy U BbLAEIUTH i He€ Bpems B CPC

4.6. CamocrosTenbHas paboTa 00y4armuxcs
Bunsr caMocTosTenbHON pabOTHI B €€ TPYAO0EMKOCTh IPUBEICHBI B TA0IHUIIE 7.

Tabnuna 7 — Bunbel caMmocToaTenbHON paboThl U €€ TPYAOEMKOCTh

Bcero,

Bua camocrositensHOM paboThI qac Cewmectp 1, uac Cemectp 2, yac
1 2 3 4
W3ydeHne TeopeTHUecKoro MmaTepuania
i p P 90 60 30

nucuuruael (TO)

KypcoBoe npoextuposanue (KII, KP) 36 36

Pacuerno-rpadpuueckue 3ananus (PI'3)

Beinonnenue pedepara (P)

[ToaroroBka K TEKyIeMy KOHTPOIIIO
ycneBaemoctu (TKVY)

Jomamraee 3amanue (/13)

Kontpomnbasie pabotsl 3a04ankoB (KP3) 120 100 20
IToaroroBka K MpoOMeXyTOYHOU 33 23 10
atrectrauuu (ITA)

Bceero: | 279 183 96

5. Ilepedyens yueOHO-METOUYECKOTO 0OECTICUCHUSI
JUIS CAMOCTOSITENIbHON paboThl 00y4aroImuXcs Mo JUCHUIUIHHE (MOJTYJIIO)
Y4eOHO-MeTOAMYECKE MaTepHasbl Il CaMOCTOSITENIbHON paboThl 00yYaromIMXCsl yKa3aHbl B
. 7-11.

6. IlepeueHb MeYaTHBIX U ANEKTPOHHBIX YU€OHBIX U3TaHUN
[lepedyeHb MeUaTHBIX U DJICKTPOHHBIX YIeOHBIX M3/IaHUI MMPUBEEH B TaOIUIE 8.
Tabnuua 8— [lepeyeHb Me4YaTHBIX U JIEKTPOHHBIX YUEOHBIX MU3AaHUI

HIudp/ KomuecTBo 9K3eMITTSIPOB B

bubnuorpadudeckas ccpiika
URL aapec pad OubnoTexe




(KpoMe 3JIEKTPOHHBIX SK3EMILISIPOB)

9BC Jlanb

Typuenkas, E. JI. [IporpammHas uHxeHepHsl.
WuTerpamonHblii moaxoa kK paspabotke / E.
JI. Typueuxas, A. B. ArpaHoBckuid. —
Cankr-IlerepOypr : Jlans, 2023. — 216 ¢c. —
ISBN 978-5-507-46898-0. — Tekcr :
ANIEKTpOHHBIN //  Jlamb  :  3IEKTPOHHO-
OoubnuoreyHas cucTema. — URL:
https://e.lanbook.com/book/352307 (mata
obpamenus:  11.09.2024). —  Pexum
JIOCTYTIA: JIJIsl aBTOPU3. TIOJIH30BATEIIECH.

9BC JlaHb

ApPXUTEKTYpHBIC pelICHHUS WHPOPMAIIMOHHBIX
cucreM : yueOHuK s By30B / A. U. Boasixo,
JI. C. BeiroBckuid, B. A. Jlyoenenkwii, B. B.
LlexanoBckwmii. — 3-€ u3., crep. — CaHKT-
[TeTepOypr : Jlansb, 2022. — 356 ¢. — ISBN
978-5-507-44710-7. — Texkcr :
AIIEKTPOHHBIH // JIaHb : 3IEeKTPOHHO-
oubimoreynas cuctema. — URL:
https://e.lanbook.com/book/254624 (nara
obpamenus: 21.08.2024). — Pexum
JOCTYTIA: JIJIsl aBTOPU3. TIOJIb30BATEIICH.

OB I'VAIIL

ArpanoBckuii, A.B. Metononoruu u
TEXHOJIOTHH MPOEKTUPOBAHUS
MH(POPMALMOHHBIX CHCTEM : [DJIEKTPOHHBIN
pecypc] : ydeOHO-MeToaMuyecKkoe mocobue /
A. B. Arpanosckuii, B. C. IlaBnos, E.
JI. Typueukas ;  C.-Ilerep6. roc.  yH-T
aPOKOCM. TPHUOOPOCTPOCHUS. - JIEKTPOH.
TekcToBbIe AaH. - Cankt-IletepOypr : U3a-Bo
I'VAIL 2021.- 111 c.

Ob I'VAII

MHoro¢gyHKIMOHaIbHBIE HH(POPMALMOHHbIE
CHCTEMBI Ha OCHOBE UHTETPaIlluu
NPUKIAJHBIX IPOTPaMMHBIX Cpef : ydeOHoe
nocobue / A. B. Arpanosckuii, E. JL
Typnenxas ; C.-Iletep0. roc. yH-T a3pOKOCM.
npuOOpPOCTPOEHUS. - DJIEKTPOH. TEKCTOBBIE
nad. - Cankt-IletepOypr : U3za-so I'YAIL,
2023.-91 c.

3BC
FOpaiir

I'aunenko, U. I'. Texnomorus pa3zpaboTku
IIPOrpaMMHOT0 oOecrieueHus : yueOHoe
nocoOue JUIst cpeHero nMpoheccCuoHaIbHOTO
obpazosanwus / U. I'. 'HuneHko,

®. ®. [TaBnos, /1. FO. ®enopoB. — Mocksa :
WznatenberBo FOpaiit, 2019. — 235 ¢. —
(ITpoeccuonansHoE 0Opa3oBaHHE). —
ISBN 978-5-534-05047-9. — Tekcr :
anektponHsli // OBC FOpaiir [caiit]. —
URL.: https://urait.ru/bcode/438444 (nara
obpamienus: 15.07.2023).



https://urait.ru/bcode/438444

9BC
Opaiit

YeptkoBa, E. A. IlporpamMMHas nHXKEHEpUs.
BusyansHoe MosienrpoBaHuE MPOrPaMMHBIX
CHCTEM : YYeOHHUK 15l By30B /

E. A. UepTkoBa. — 2-€ u3., UCHIp. U JOM. —
Mocksa : U3narensctBo FOpaiit, 2023. —
147 c. — (Bpicmiee oOpa3oBaHue). —

ISBN 978-5-534-09172-4. — Tekcr :
anextpoHHsii / DbC FOpaiT [caitT]. —
URL.: https://urait.ru/bcode/452749 (nara
obpamienus: 15.07.2023).

Ob I'VAIIL

TectupoBaHue BeO-TIPHIOKEHHH :

[ DnexTponHBI pecypc] : yaeOHOE mocooue /
A. B. Arpanosckuii [u np.] ; C.-Ilerep0. roc.
YH-T a9POKOCM. IPUOOPOCTPOCHUSI. -
OnekTpoH. TekcToBble naH. - CIIO. : U3n-Bo
['YAII, 2023.

OB I'VAIIL

[TporpaMMupoBaHre UHTEPAKTUBHBIX BEO-
MPUIOKEHUH : [ DIEKTPOHHBIN pecypc] :
yueOHoe ocooue / A. B. ArpaHoBckuii [u
ap.] ; C.-Ilerep6. roc. yH-T a3pOKOCM.
IpuOOPOCTPOEHHUSL. - DIEKTPOH. TEKCTOBBIE
nmad. - CII6. : Usn-Bo I'VAII, 2019. - 91 c.

OB I'VAIIL

TexHONMOTHH MIPOCKTUPOBAHHUS
WHTEPAKTUBHBIX TI'paUUECKUX MPUIOKESHUA.
OO6paboTka, aHaMM3 W  BU3yaIH3alHA
CTPYKTYPUPOBAHHBIX JTAHHBIX [DJIEKTPOHHBIN
pecypc] : yueOHoe mocobue / A. B.
Arpanosckuii [u np.] ; C.-Ilerep6. roc. yH-T
a9POKOCM. TPUOOPOCTPOEHUS. - JIEKTPOH.
tekcToBbIe JaH. - CII6. : U3n-Bo 'YAII 2021
-128 c.

3BC
Opaiit

JlaBpumiesa, E. M. IIporpammuas
WH)XEHEPHUS ¥ TEXHOJIOTUU
IPOTPaMMHUPOBAHUS CIOXKHBIX CUCTEM !
yueOHuK 11 By30B / E. M. JlaBpumiesa. — 2-
€ U3/1., UCIIp. U J1o1. — MOCKBa :
WznarensctBo FOpaiit, 2023. — 432 ¢. —
(Boiciiee obpazoBanue). — ISBN 978-5-534-
07604-2. — Texcrt : anexkrponHsIi // ObC
FOpaiir [caiiT]. —

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

3BC
FOpaiir

JlaBpumiena, E. M. IIporpammuas
uHxeHepus. [TapaTurMpl, TEXHOJIOTHH U
CASE-cpenctBa : yueOHUK 17151 BY30B /

E. M. JlaBpueBa. — 2-e u3/., UCIIp. —
Mockga : M3narensctBo FOpaiit, 2023. —
280 c. — (Bwiciiee obpazoBaHue). —
ISBN 978-5-534-01056-5. — Tekcr :
anektponHsli // OBC FOpaiir [caiit]. —
URL.: https://urait.ru/bcode/452156 (nara
obpamienus: 15.07.2023).



https://urait.ru/bcode/452749
https://urait.ru/bcode/452137
https://urait.ru/bcode/452156

9BbC BBenenue B IporpaMMHYIO HHKEHEPUIO :
Znanium VYuebuuk / B.A. Autunos, A.A. ByOHOB,

A H. ITsuekun, B.K. CromuneB. — MockBsa :
KYPC: UIHOPA-M, 2019. — 336 c. - ISBN
978-5-906923-22-6. - TeKCT : 2IEKTPOHHBIMH. -
URL:
https://znanium.com/catalog/product/1035160
(mara obopamenus: 15.07.2023). — Pexxum
JI0CTyMa: 110 IOJITUCKE.

9bC UYepnsimes, C. A. [IpuHnumnel, naTTepHbl U
FOpaiit METOI0JIOTUHU pa3pabOTKH MPOrPaMMHOTO
obecrieueHus : yuebHoe mocodue st By30B /
C. A. YepnsbieB. — MockBsa : U3parenbcTBo
FOpaiir, 2023. — 176 ¢. — (Bricmiee
obpazoBanue). — ISBN 978-5-534-14383-6.
— Texkcr : anexkrponnslii / OOpa3oBaTenbHas
iatdopma KOpaiir [caiit]. — URL:
https://urait.ru/bcode/497029 (nara
oOpaienus: 15.08.2023).

7. IlepeueHb 3JEKTPOHHBIX 00Pa30BaTENbHBIX PECYPCOB
UH(POPMALMOHHO-TEIIEKOMMYHHUKAIIMOHHOK ceTn « HTepHeT»
Ilepeuens AIIEKTPOHHBIX 00pa3oBaTeNbHbIX pecypcoB UH(POPMAaIMOHHO-
TEJIEeKOMMYHUKAaMOHHON ceTtu «HTepHeT», HEOOXOAUMBIX JJii OCBOCHHUS JUCLUILIMHBI
npuBe/ieH B Tabsmie 9.

Tabmuma 9 — IlepedyeHb SIEKTPOHHBIX OOpPa30BATEIBHBIX PECYPCOB HH(POPMALMOHHO-
TEJICKOMMYHHUKAIIMOHHOHU ceTH «/HTepHeT»
URL anpec HaumenoBanue
http://lib.aanet.ru/ OB I'VAII

https://Ims.guap.ru/new/login/index.php CAOTYAII

8. Ilepedens MHPOPMAITMOHHBIX TEXHOJIOTUI
8.1. [lepeyenp mporpaMMHOr0 o0OeCHeueHUs,, HCIOJIb3YEMOIo TMpPH OCYIIECTBICHUU
00pa30BaTENILHOrO MpoLecca M0 AUCLHUILINHE.
[lepeueHpb uConbp3yeMoOro NporpaMMHOro odbecnedeHus npejacrasieH B Taduuue 10.

Tabmuna 10— [TepeueHsr nmporpaMMHOT0 00€CIICUCHIS

Ne m/m HanmenoBanue

He npenycmorpeno

8.2. IlepeucHb MH()OPMAITMOHHO-CITPABOYHBIX CUCTEM,HCITOJIb3yEeMBIX pu
OCYIIECTBIIEHUU 00pa30BaTEIHLHOTO MPoIiecca MO AUCIUILTHHE

[Tepeuens WCHONB3YeMBIX HH(POPMAIIMOHHO-CIIPABOYHBIX CHCTEM IIPEJICTABICH B
Tabmmuie 11.

Tabmuna 11— Ilepeuens HHGOPMAITMOHHO-CIIPABOYHBIX CUCTEM

Ne i/ HanmenoBanue

He npenycmorpeno

9. MarepuanbHO-TeXHUYECKast 6a3a



http://lib.aanet.ru/

CocraB MaTepUaTbHO-TEXHUYECKONW 0a3bl, HEOOXOAMMOM ISl  OCYIIECTBIICHUS
00pa30oBaTeNbLHOTO MpoIiecca Mo TUCIUIUIMHE, IPECTaBIeH B Tabmuiel 2.
Ta6mmma 12 — CoctaB MaTepuaibHO-TEXHHUECKOM 0a3bl
Howmep

HaumenoBanue COCTaBHOMU 4YacTU | ayAUTOPUH

/T | MaTepUaIbHO-TEXHUYECKON Oa3bl (ipm
HE0OXOIMMOCTH)
MynbpTuMeniiHas JeKIUOHHAS ayIUTOPUs
Crenuanu3upoBaHHas J1adopaTopust 52-19, 52-17

10. Onenounble cpeacTBa s MPOBEACHUS TPOMEKYTOUHOM aTTeCTaIlN
10.1. CoctaB OIIEHOYHBIX CPEACTBAJS MPOBEACHUS TMPOMEKYTOYHOM aTTECTAI[H
00ydJaronuxcs mo IMCUUILIMHE TTpUBeIeH B Tabnwuie 13.
Tabmuna 13 — CocTaB OIEHOYHBIX CPEJCTB JJIsl IPOBEACHHS MPOMEKYTOUHON aTTeCTaIlluu

Bug npome:KyTo4HOM aTrTecTranuu

Hepequb OICHOYHBIX CPCACTB

OK3aMeH Crrcok BONpPOCOB K 3K3aMEHY;
TecTsl.
3auer Crnincok BONpocoB

Brimonnenue kypcoBoit paboThl

DKcrepTHas OlIEHKa Ha OCHOBE TpeOOBaHU K
COAEP)KAHUIO KypCOBOM paboThI o
JTUCITUILIINHE.

10.2. B kauectBe

KPUTEPUEB OLICHKH YpPOBHSA C(HOPMUPOBAHHOCTH (OCBOEHUS)

KOMIIETCHIIMA OO0Yy4YaIONIUMUCS MPUMEHSCTCS S-Oa/uThbHas MIKaia OIEHKA CHOpPMHUPOBAHHOCTU
KOMIIETEHIINM, KOTopas mpuBeaeHa B Tabnuie 14. B Teyenune cemectpa MOXKET MCIOIB30BATHCS

100-0ayutbHas  mKajia

MOAYJIbHO-PEUTHHIOBOM  CHUCTEMBl  YHUBEpPCUTETa,  IIpaBUia

HCIIOJIBb30BaHUA KOTOpOP’I, YCTAHOBJICHBI COOTBCTCTBYIOIIUM JIOKAJIBbHBIM HOPMATHUBHBIM aKTOM

I'VAIL

Tabmuua 14 —Kpurepuu oLieHKH YpoBHSI chOPMHUPOBAHHOCTH KOMITETEHLIUH

Or1eHKa KOMITETEHITUH

5-0ayutbHas mIKana

XapakTeprcTrka COpMUPOBAHHBIX KOMITETECHITHIA

«OTIIMYHO»
GaduTCHO»

— oOyyaromuiicss TIyOOKO M BCECTOPOHHE YCBOWJI MPOTPAMMHBII
MaTepHa;

— YBEpPEHHO, JIOTHYHO, ITOCIICI0BATEIHFHO U TPAMOTHO €T0 M3JIaracr;

— ONMHUpasiCh Ha 3HAHHUS OCHOBHOM W JOMOJHUTEIHHOW IUTEPATYpPHI,
TECHO MPUBS3LIBAET YCBOCHHBIC HAYYHBIE MOJOKEHHSI C MMPAKTUIECKON
JESITEIIbHOCTHIO HAIPABJICHYS;

— yMeJ0 000CHOBBIBAET U ApTYMEHTUPYET BBIJIBUTACMBIC M HJICH;

— JIeJIaeT BBIBOALI H 000OIIEHHUS;

— cBOOOJIHO BJIAJICET CUCTEMOM CIelMaTN3UPOBAHHBIX TTOHATHUH.

(XOPOLIO»
(Ga4uTCHO»

— 00yJaromuics TBEPI0 YCBOWII MPOTPAMMHBIN MaTepHajl, TPaMOTHO H
[0 CYIIECTBY W3JIaraeT €ro, ONUpasch Ha 3HAHUS OCHOBHOU
JTUTEPaATypPHL;

— HE JIOMYCKAaeT CYIECTBEHHBIX HETOYHOCTEH;

— YBSI3bIBACT YCBOCHHBIC 3HAHUS C MPAKTHYCCKOH JEATCIHHOCTHIO
HaIPaBIICHUS;

— apryMEHTUPYET HayYHbIC TTOJIOKEHUS;

— JIeJIaeT BBIBOALI H 000OIIEHHUS;

— BJIQJICET CHCTEMOH CIIeMAaTN3NPOBAHHBIX TOHSITHH.




Or11eHKa KOMITETEHITUH

5-0ayubHas mKana

XapakTeprcTrka ChOpMUPOBAHHBIX KOMITCTCHITHIA

— 00y4Jaromuiicss yCBOMJI TOJIBKO OCHOBHOHM NMPOrpaMMHBIM MaTepual,
II0 CYHIECTBY M3JIaracT €ro, OMUpasch HAa 3HAHUSA TOJIBKO OCHOBHOM
JUTEPATYPBI;

— JIONyCKaeT HeCYIIECTBEHHBIE OIIMOKN U HETOYHOCTH;

«yJIOBJIETBOPUTEIILHO) o
GAITCHOY — WCTBITHIBAET 3aTPYAHEHHUS B MPAKTUYECKOM IMPUMEHECHHHM 3HAHMM
HaIpaBJICHUS;
— c1abo apryMeHTHPYET HayIHbIC MTOJI0KEHNS,
— 3aTpyAHsieTcs B (OpMYyTUPOBAaHUY BBIBOJOB U 0000IIEHUI;
— YAaCTHUYHO BJIAJICET CUCTEMOM CIELIMATIN3UPOBAHHBIX OHSITUH.
— oOyJaromuiicss HE YCBOWJI 3HAYUTEILHOM 4YacTH MPOrpPaMMHOTO
Marepuaa;
— JIOIyCKAaeT  CYIIECTBEHHbIE  OMMUOKKM W  HETOYHOCTH  IIPH
«HEYIOBJIETBOPUTEIILHOY .
paccMOTpeHHH MPOOJIeM B KOHKPETHOM HaIPaBJICHUH;
«HE 3aYTEHOY

— HE MOXET apryMEHTHPOBATh HAYYHBIC MTOJIOKCHHSI,
— He (hOPMYTUPYET BEIBOJOB M 0000IIEHHUH.

— UCIIBITBIBACT TPYAHOCTU B IPAKTUYECKOM IIPUMEHEHHUH 3HAHUM;

10.3. TunoBble KOHTPOJILHBIC 3a/IaHUS WM UHBIC MaTePHAIIBI.
Bormpocs! (3agaun) nis sK3aMeHa IpeIcTaBlIeHbl B Tadimie 15.

Tab6muma 15 — Borpocs! (3amaun) 115 2K3aMeHa

Ne /it [Tepedyens BonpocoB (3a1a4) 1 IK3aMeHa Kox
UHIMKaTopa

1. Omnpenenenne TpeOOBaHMH K IMPOTPAMMHOMY 00CCIICUEHUIO. VK-2.¥.2
[ToHsATHE «MHOKECTBEHHOCTH TOUYEK 3peHUsD». [IpumMepsl.

2. Jaiite onpesesieHne NOHATUIO «00JIauyHbIe TEXHOIOT . VK-2.B.2
CpaBHHUTE 3TO MTOHATHUS C NOHATUEM «TEXHOJIOTHU
pacnpeielIeHHbIX BbIUMCICHUID.

3. Cucremel KoHTpOs Bepeuil. Cuctemsl ynpasienus Bepcusimu | YK-3.3.2
(VCS - Version Control System).

4. Peanuzanus B3aumMoieicTBUs MeXAY pa3pabOoTUYMKaMH B YK-3.3.2
CUCTEMax yIpaBieHus npoekTamu. [Ipumepsl.

5. Ha3znauenue nporpaMMHO-1I€TI€BBIX METO0B Iipu pazpadorke | OITK-7.3.1
NC. ITpumepsl.

6. Oco6eHHOCTH NPOBEICHHsI UCCIIET0BaHMS TPEIMETHOM OIIK-7.V.1
obnactu pazpadarsiBaemoii UC B oTinuuu ot
IPOMBIIIICHHBIX TPOoeKTOB. O0IIKe NOAX0/1bl U IPUHIIMIIBL.

7. TexHuueckue NpoBepKH U ayauThl Juid oOecnieuenust kayectsa | OITK-8.3.2
I1C

8. 3anaun no asroMarusauuu tectuposanus 11C. Ilpumepsl. OIIK-8.3.2

9. Kiaccuueckne moaenu u metogosnoruu npu pazpadorke [IC B | OITK-8.VY.1
IIPOrpaMMHOMN MHKeHepHHU. [IpruMeprl TPOEKTOB.

10. Kopnioparuasie moaenu u metogonoruu nmpu pazpadorke [1C | OITK-8.VY.1
B ITPOrpaMMHOI MHKeHepuH. IIpuMepsl MpOEKTOB.

11. WNHnycTpuanbHbie MOJIETH U METOIOJIOTHH TIPH pa3paboTKe OIIK-8.V.1
I1C B nporpamMMHo# nHxeHepuH. IIpumepbl IpOEKTOB.

12. Opranamzanus npouecca pazpadorku [1C o mogenu SCRUM | OIIK-8.B.1

13. Opranu3anus npouecca pazpadbotku [1C no BogonaaHoi OIIK-8.B.1
MOJIETH

14. CBolicTBa Ka4eCTBEHHbBIX TpeOOBaHUI [1K-1.B.1

Bompocsr (3amaun) aiis 3aueta / qudd. 3aueTa npejgacraBieHsl B Tadbmuie 16.




Ta6mmma 16 — Boripocs! (3amaun) nist 3aueta / audd. 3adera

Kon
Ne i/t [Tepeuens BompocoB (3ama4) ams 3adera / qudd. 3adera sHMKaTOpA
1. OxapakTepu3yiTe GyHKIIHMOHATBHYIO U CTPYKTYPHYIO VK-2.V.2
OpraHM3aIHIo IIEHTPa 00PAOOTKYU TaHHBIX JJIS OIICPKAHUS
00JIauHBIX TEXHOJNOTH. B yem Mexay HUMU OTianuuns?
IIpumepsl.
2. [ToHsITHE «MUKPOCEPBUCHOW apXUTEKTYpbD». [IpuMepbl YK-2.B.2
3. [Tpo6nema koHTpoOs Bepeuit [1C YK-3.3.2
4, [TpoGaeMbl mpUMEHEHHUST MHHOBAITMOHHBIX TEXHOJOTUN TTPU OIIK-7.3.1
pazpabotke MC. IIpumepsi.
5. OcCHOBHBIE HaNIpaBJICHUS TPUMEHEHUS UCKYCCTBEHHOTO OIIK-7.V¥.1
uHTeIueKkTa npu pazpadorke MC. Ilpumepsi.
6. Oco0eHHOCTH TIPOIIECCHOTO MOIX0/1a K YITPABICHUIO OIIK-8.3.2
pazpaboTtkoit 1C
7. [TpoGnemsl epexoza ot legacy-cucrem k cucremam ¢ OIIK-8.V.1
«MHKPOCEPBHUCHOI» apXUTEKTYPOIl»
8. CepBucHo-opueHTUpYyeMas apxuTekTypa. [Ipumepbt OIIK-8.VY.1
9. Monenu npeaocTaBieHus 00Ja4HbIX TexHonorui. [Ipumepsl. OIIK-8.V.1
10. Apxurekrypa obiaagnoro SaaS-npunoxenus. [Ipumep. OIIK-8.V.1
11. Opranu3zanus nporecca pazpabotku [1C B cooTBeTCTBUU C OIIK-8.B.1
KopropatuBHOU MeToonorueit MSF.
12. Opranu3anus nporecca pazpabotku [1C B cooTBeTCTBUU C OIIK-8.B.1
KopropatuBHoOM metoaosnorueit IBM.
13. Oxapakrepu3yiite TpeboBanus 1o kiaaccuduxanuu Burepca I1K-1.B.1

[lepeyeHp Tem [UIi KypCOBOTO TPOCKTUPOBAHUS/BBINOIHEHUS KypCOBOH pabOTHI
MpeJICTaBIeHbI B Ta0nuie 17.
Tabnuna 17 — Ilepeyers TeM Juisi KYpCOBOIO IPOEKTUPOBAHMSI/BBIIIOJIHEHUSI KYPCOBOM pabOThI

Ne 11/t [TpumMepHbIii IepeyeHb TeM Ui KypCOBOTO POEKTUPOBAHUS/BBITIOIHEHHS
- KYpCOBO# pabOThI

1. Peanuzanus I1C no o6paboTke rpaduyeckux u300paxeHui

Pa3paboTka HHTEPAKTUBHOTO TPEHAXKEpa

Pa3paboTka mporpammbI-Iu¢paTopa TEKCTOBBIX COOOLICHUN

Peanu3zarust mporpamMmel JUIsl CKaTHsl TEKCTOBBIX (DaiiyioB (apxuBaropa)

Peanuzanus BeO-cucTeEMBI

Pazpabotka [1C a1 MHIYCTpUU UID.

N|o g Wi

Peanu3zarus nporpaMmHoro ¢gpeiiMBoOpKa JJisi aBTOMATU3AIUN
TECTUPOBAHUS

Bonpocsl s npoBeneHus NPOMEXKYTOYHOM arTecTalid B BHUJAE TECTUPOBAHMSA
IpeJICTaBICHBI B Ta0wmIe 18.

Tabmmma 18 — [IpumepHBIi IepedeHb BOITPOCOB TSI TECTOB

Kon

Ne n/mt ITprMepHBIii TepeueHb BOMPOCOB ISl TECTOB
UHIMKaTopa

1. | K kaxxnoii mo3uuum, JaHHOM B JIEBOM CTOJIOIE, MOI0EPUTE
COOTBETCTBYHOIIYIO MO3UIMIO B IPABOM CTOJIOLIE. VK-2.¥.2
IIpy IpOEKTUPOBAHUM TUIIOBOW CTPYKTYPbl HHTEPHET-IIPUIIOKEHUN
BBIIETSIOT TpU ypoBHs. COeIMHUTE Ha3BaHUE YPOBHS U €r0 HA3HAUYECHUE

‘ YpoBHH ‘ Haznauyenue ‘




1 | Yposens npeacraBienus | A JIOCTYIIEH IOJIb30BaTEIAM
yepes Opay3ep U COCTOUT U3
KOMITIOHCHTOB
M0JIb30BATEIBCKOTO
uHTEepdeiica 1 KOMIIOHEHTOB
nporecca
MOJIb30BATEIBCKOTO
uHTepdeiica, KOTOpbIe
MO/JIEPKUBAIOT
B3aUMOJICUCTBHUE C
CHUCTEMO

2 | YpoBenb 6usHec-noruku | b MIPUHUMAET 3aIIPOCHI
IIOJIb30BaTeIICH,
00pabaThIBacT X U
OmpeemsieT MapIIPyThl, TTO
KOTOpBIM OyJieT
OCYIIECTBISATHCS TIOCTYII K

JTaHHBIM.
3 | YpoBeHs nocryma K B MIPUHUMAET BBI3OBBI JAHHBIX
JTaHHBIM Y MIPEIOCTABIISIET JOCTYII K

MOCTOAHHOMY XPaHUJIUIY.

IIpounraiiTe TEKCT U YCTAHOBUTE COOTBETCTBHUE. VK-2.B.2
K xaxnoii mo3uumu, J1aHHOM B JIeBOM CT0JI0LIe, 1010epuTe COOTBETCTBYIOLIYIO
MO3MLMIO B IPABOM CTO.JI011€E.

CooTHecHTe Ha3BaHUE MpakTHK MeTomonoruun DevOps u ee onpenenexme

Haszsanue Hasnauenue

1 HenpepriBHast uHTErpanus A 3TO MPaKTHKa pa3pabOTKU
MPOrPaMMHOTO Oo0ecTieueHus, Ipu
KOTOPOH M3MEHEHHS Ko/Ia
PETYISPHO COCTUHSIOT C
OCHOBHOH BETKOH MPOEKTa U
MIPOBOJIAT aBTOMATHIECKUE TECTHI
Ha KKIOM 3Tane cOOpKH

2 HenpepriBHast mocraBka b 9TO TPaKTHKA pa3padOTKU

MIPOrPaMMHOTO 00eCTIeUeHusI,
KOTOpAs MO3BOJISIET BBITYCKATh B
penu3 Bce N3MEHEHH Ha dTare

pa3paboTKu MPOAYKTA.

I[Ipouuraiite TekcT, BbIOepUTe NPABUJILHBIA OTBET U 00bSICHUTE CBOM BBIOOP VK-2.B.2
BriGepure HOTanuMIO OMMcaHus BeO-CEPBUCOB H AOCTYIA K HUM, OCHOBAHHBIN Ha SI3BIKE
XML u 06BsicHUTE CBOI BEIOOD

a. =WSDL
6. JS
B. XSD
r. SOAP
OtBer
IIpouuTaiiTe TEKCT M YCTAHOBUTE COOTBETCTBHE. YK-2.V.2

K xaxnoii mo3uumu, 1aHHOH B JIEBOM CT0.J101Ie, 1010epUTe COOTBETCTBYIOLIYIO
MO3UIMIO B IPABOM CT0JI0Le

[punosxeHus NPeIOCTABIAIOT JOCTYI K CBOUM (YHKLHSIM C TIOMOLIBIO CIICLUATBHOI
nporpammel — Application Programming Interface unu API. Coenunute Ha3BaHue
tunoB APl ¢ ux Ha3HaYeHHEM.




Tuner API Hasznauenue

1 YacTHble WM BHYTPEHHHUE A st0o API opranuzanuu,
HCIOJIb3YEMBIE TOJIBKO IS
nepenavyu JaHHBIX MEXKIY
CUCTEMaMU BHYTPH OJAHON
KOMIIAaHUU U PEIICHUS
KOPHOPAaTUBHBIX 3a/1a4.

2 OO0wenocTynHble Win b API ¢ obummm octynom,
yOJIMYHbIE KOTOpBIE MOKET HCIIOIb30BaTh
TPEThs CTOPOHA.
3 [TapTHEpCKHE B API, nocTynHble HCKIIIOUUTENBHO

ABTOPH30BAaHHBIM NTApTHEPaAM H
KIIMEHTaM UTS pa3paboTKH
HpOrpaMM U MHHHMH3ALUH
U3JIePIKEK.

IIpounTaiiTe TEKCT U YCTAHOBUTE COOTBETCTBHUE.
K ka:xaoii mo3unuu, 1aHHOI B JIEBOM CT0J1011e, MO/I0epUTe COOTBETCTBYIONIYIO
TO3MLMIO B IPABOM CTOJI01E

WHTerparus Mexy IpUIOKEHUIMH MOXKET IPOUCXOIUTH Pa3HBIMU CIIOCOOAMHU.
YceraHOBUTE COOTBETCTBUE MEXKy TUIIOM MHTEIPAallU U OIIUCAHUEM TEXHOJIOIUil, Ha
OCHOBE KOTOPBIX IIPOUCXOAUT B3aUMOCBA3b IPUIOKECHUM.

Tun ueTerpanuu Omnucanue

1 psiMbIMH Bbi3oBaMu AP 1o 1adyiony request-reply (3ampoc-
"Toyka-Touka" OTBET) WK one-way (OTHpaBKa B
OITHY CTOPOHY).

OOBIYHO peanu3yeTcs
nocpenctsoM REST API wiu RPC-
B3aUMOJCHCTBUSL.

2 00MEHOM 4epe3 CIION CpeaHero HaIlpuMep Yepe3 CHCTEMbI

YPOBHS — HHTET PALIHOHHYIO YIIPaBIICHUS OYepesaMH (message
LIMHY brokers) Tuna RabbitMQ u Apache
Kafka wmu mpu mocpencrse ESB
(enterprise service bus).

3 o0MeHOM aiimamu JlaHHBIE COXPAHSIOT Ha JIOKAJIEHOM
WK yIAIEHHOM XPaHHJIHIIE,
OTKyJ1a TOTOM
NepPEeAal0T/CUUTHIBAIOT 10
nporkosiam FTP

VK-2.B.2

IIpounTaiiTe TEKCT M BBIOEPUTE MPABUIBHBIE OTBETHI

Brrbepure moaxo s K COXpaHEHUIO M3MEHEHUH B (haiiiiax mpoeKTa, HaXOIAIIHXCS IO
ynpasienue Git

a. [ocnemoBaTenbHOCTE CHUMKOB COCTOSTHUH (haiiioB.

0. CoxpaHeHHe pa3HALBI MEXIY COCTOSHUSIMHE (HaiiIoB.

B. Kaxnoe n3meHenne ¢aiina GuKCHpYIOT B HOBOM (haiine, MpUIHCHIBas B
Ha3BaHME ATy U3MEHEHHUSI.

VK-3.3.2

I[Ipounraiite TeKcT U BbIOEpPUTE NPABUJILHBII 0TBET
Bo Bpems pa3paboTKu MPOUCXOIUT U3MEHEHHSI M JOOABIEHUSI MHOXECTBA (ailyioB B
PENno3uTOpHil MPoeKTa. 3ahuKCcUpyiTe Ha3HAUEHHE KOMaH B! git commit

a. CO3JacT HOBBIA PENIO3ZUTOPUH

0. oroOpaxaeTr CIHCOK M3MEHEHHBIX, TOOABICHHBIX U yAICHHBIX (aiioB
B. J00aBiseT yKa3aHHbIE (Qaillibl B MHASKC
r. (Quxcupyet 100aBICHHBIC B HHICKC N3MECHCHHUS

VK-3.3.2

IIpouuraiiTe TeKeT 1 BbIOepUTE NPABUIbHBII 0TBET
Bo Bpems pa3paboTKu MPOUCXOIUT U3MEHEHHSI M JOOABICHNS MHOXECTBA (ailyioB B
peno3utopwii mpoekta. [lepen HavamoM pukcanyy U3MEHEHUH B PETIO3UTOPUN
KOMaH 104 git CoOmmit HeoOX0aMMO ABHO yKa3aTh, KAKME M3MEHEHUS JOJKHBI OBITh
coxpaneHsl. OnpenenuTe KOMaHIy, KOTOPYIO HE00X0IUMO BHITTOIHUTD IS
nobasiieHue (aiiioB B 00JIaCTh UHJIEKCA MTEPE]] BBITOTHECHUEM KOMMUTA.

a. gitadd

6. git diff

VK-3.3.2




B. (Qit status
r. gitindex

IIpouuraiiTe TeKCT N BbIOepUTE NPABUIbHBII 0TBET

Omnpeznenure, K KaKOMy THITy CUCTEM ynpaBieHus BepcusiMu otHocaT GIT
a. Pacnpenenennas
6. ILlentpanuzoBaHHas
B. JlokayibHas

YK-3.3.2

10.

IIpounraiiTe TeKCT 1 BbIOepUTe NPABUJIbHbIE OTBETHI
Bo Bpems pa3paboTku MPOMCXOIUT W3MEHEHNUS M JOOABIICHISI MHOKECTBA (DAIIOB B
peno3uropuii mpoekra. OnpeaennTe, B KAKUX COCTOSTHHUAX MOTYT HAXOANUTHCS (aiibl,
otciexxuBaemsle Git:
a. Unmodified
6. Modified
B. Staged
r. Untracked

YK-3.3.2

11.

IIpouuTaiiTe TEKCT U YCTAHOBUTE COOTBETCTBHE.

K kazknoii mo3unuu, 1aHHOI B JIeBOM cT0J1011e, 010epHTe COOTBETCTBYIOIIYIO
MO3MLMIO B IPABOM CTOJI011e.

Pa3paboTKy mporpaMMHOTO MPOIyKTa (CHCTEMBI) OCYIIECTBISIOT HA OCHOBE
rocynapctBeHHbIX craHIapToB (I'OCT) cepmit 19. XXX n 34.XXX. B xaxnoii cepun
I'OCT 3adukcupoBaHbl BUABI JOKYMEHTAIMN, KOTOPBIE COIPOBOX/IAIOT CTAANU
pa3paboTku nmporpammuoro ooecredenus. Coenuanre ceputo [OCT ¢ Bo3MoxHOM
CTPYKTYPOH CONMPOBOXKIAIONIEH TOKYMEHTALIUH.

Cepus 'OCT CocTaB JOKyMEHTALUH

1 I'OCT cepun 19.XX A OmnwmcaHus MPOrpaMMBI U
NPOrPaMMHOT0 00eCIICYCHHSI.

2 T'OCT cepun 34.XX b OnwucaHus aBTOMaTU3UPOBAHHOMN
CHCTEMBI, B COCTaB KOTOPOH ITOMUMO
IPOTPAMMHOTO 00CCIICUCHHUS BXOISAT
OpraHM3allMOHHOE, METOANYECKOE,
NPaBOBOE, IMHI'BUCTHYECKOE U
JIPYTHe BUJIbI 0OeCTIeYeHMsI.

OIIK-7.3.1

12.

IMpounTaiiTe TEKCT M YCTAHOBHUTE COOTBETCTBHE.
K kaxnoii no3nuuu, 1aHHOM B JIEBOM CT0JI01Ie, M10/10epHUTE COOTBETCTBYIOIIYIO
MO3MLMIO B IPABOM CTOJI011E.

Mo knaccudukannu Kapna Burepca pa3nuyarot GyHKIMOHANBHBIE U

HC(I)yHKI_II/IOHaJ'IBHLIG TpG6OBaHI/I$I. COCI[I/IHI/ITG Ha3BaHHC Tp€6OBaHHﬁ C UX OIIMCAHUECM.

HazBanue TpeGoBaHus Ha3znauenne tpeboBaHMiA

1 OyHKIIMOHAIBEHBIE TPEOOBAHUS A OITHMCHIBAIOT MOBEICHUE CUCTEMEI
7 GYHKIUH, KOTOPBIC OHA

JOJI’)KHA BBIIIOJIHATH

2 HedyHKumoHaTbHEIE b OTHOCST K XapaKTePHCTHKAM
TpeboBaHus CHCTEMBI U €€ BHEIIHETO

OKpYKEHHS

OIIK-7.3.1

13.

[IpouwnraiiTe TEKCT 1 BEIOEPUTE OJUH OTBET. Y KAXKUTE IMPABIIIBHBINA OTBET B
yTBepkaeHnn: «Hamrydimas u3 Bcex MMEIONTNXCS aJbTePHATHB B TEOPUH MPHHATHUS
pelleHH Ha3bIBACTCS.

1. ciyualiHoH;

2. palMOHaIbHOM;

3. a¢pexTrBHOM;

4. onTUManbHOM.

OIIK-7.3.1

14.

IIpouuraiite TekcT, BbIOepUTE NPABHIbLHBIN OTBET U MOSICHATE CBOM BBIOOD
[Mpeamnonoxnm, KOMaH1a MPOEKTa UCHONB3YeT Tack-Tpekep Kaiten. Beidepure croco6
CTPYKTYPHUPOBaHUS U QMIbTparuu 3a1ad. OTBET MOSCHUTE.

a. HCIOJIb30BaTh IIBECTHBIC MCTKH

OIIK-7.V.1




0. UCIOJIb30BaTh WILTIOCTPAIMH HA 3aCTAaBKE

B. HCIIOJIb30BaTh KaJleHAApU

T. HCHOJNB30BaTh YeK-OOKCHI ISl (PUKCALUH BBITIOTHCHHBIX 3aJaHUN
OTBeET:

15.

IIpouuTaiiTe TEKCT M YCTAHOBUTE COOTBETCTBHE.

K xaxnoii mo3uumuu, 1aHHOI B JIEBOM CT0JI01Ie, 1010epUTe COOTBETCTBYIOLIYIO
NMO3UIMI0 B IPAaBOM CToJI0LE.

IToxa3zaTemny, KOTOpbIe NCTIOIB3YIOT IPH BEIOOPE METOa NCCIICTOBAHHS IPEAMETHON
001acTH, MOXHO M3MEPHUTH KOINYECTBEHHO M KadecTBeHHO. COeTMHNTE Ha3BaHUE
ToKa3aTteJel Co CIIoco0OM X TIOIydeHUs

HazBanue moka3zaTeneit Crroco6 noxy4eHus

1 KauecTBeHHBIE ITOKA3ATENH A U3MEPSIOT C IOMOIIBIO IKCNEPMHBIX
OYEeHOK, T.€. CyOBEKTUBHO, yTEM
HAOIIOACHNUS 32 IIPOLIECCOM FITH
pe3yiapTaTaMu paboThI

2 KonunuecTBeHHbIe MoKazaTenu b BBIpa)karoT B BUJE HEKOTOPOI'O
JEHUCTBUTENBHOTO YUCIA,
HMMEIOIIETO ONpeeaEHHbIN
(u3HIeCKUil CMBICIT

ITIK-1.B.1

16.

IIpounTaiiTe TeKCT M BHIGEPHUTE NMPaBHIbHbIE OTBETHI.

YxaxuTte, KAKHe CTaHJapPThI UCIIOJIB3YIOTCS JUIsl YIPABICHHUS IPOSKTaMH 110
undopmaruzauuu?

A)ISO 9001

b) ISO 27001

B) ISO 20000

I') ISO 22301

) ISO 31000

OIIK-8.3.2

17.

IIpounraiiTe TEKCT U YCTAHOBUTE COOTBETCTBHUE.

K xaxnoii mo3uumu, J1aHHOM B JIEBOM CT0J10Le, 10A0epHUTE COOTBETCTBYIONUIY IO
MO3MLMIO B IPABOM CTO.JI011€.

B xozie BHEApEHUS 1 TIPH SKCINTyaTalii HHGOPMAIIMOHHONW CHCTEMBI Y IT0JIb30BATENS
BO3HHMKAIOT BOIIPOCHI pa3HOH CIIOXKHOCTH IO paboTe ¢ MPOrpaMMHBIM MPOAYKTOM. [liis
pemeHns TaKuX BONIPOCOB B KOMIIAHUU-Pa3pabOTUIHKa MIPEYyCMOTPEHBI KOHCYIBTAIIUH
CIICOIHUAJIUCTOM JIMHUU NOAACPIKKHU. N Ka)KHOﬁ JIMHUU TIOAACPIKKU TTOJIB30BATEIIA CBOA
30Ha OTBETCTBCHHOCTU U COOTBETCTBYIOINEC KOMIIETCHIINHU, & OCHOBHOEC OTJIMYHC
3aKJIF0YAETCS B CJIOXKHOCTH BBIMOMHAEMBIX paboT. CoeAMHNTE Ha3BaHUE JTMHUN
MOJICPKKH C TEMH 3aJjadyaMy, KOTOpbIe OHH PELIaioT

JIunuu noanepKKu Bagaun

1 CreunanyucTsl NepBOM JIMHUU A DopMyIUPYIOT 33/1a4y KJIUEHTa U
HOJICPIKKA PELIalOT TUIIOBBIE BONIPOC

2 CreunanucTbl BTOPOH JIMHUU b 00J1a/1a10T 3HAHUSAMU B
TIOJICPIKKA TEXHUYECKUX OCOOEHHOCTAX
cepsucoB. Kak npaBuio, Ha L2
KaXXJ10€ TIPOIYKTOBOE
HaIpaBJICHUE UMEET BBIICICHHYIO
KOMaHy TOJITICPIKKH.

3 OKCIepThl TPETheH TMHUU B OTBEYAIOT 3a DKCILTYaTaluI0
MOJIIEPIKKHU MHPPACTPYKTYPHI U PEIIAIOT
MaccoBble COOM Ha CTOPOHE
rpoBaiijiepa.

4 [TpoxykToBas komanma (4 r OTBEYAET 32 KOHKPETHYIO
JIUHUS) m1aTGopmy U ee pasBUTHE.

OIIK-8.3.2

18.

IIpounTaiiTe TeKCT U ycTaHOBHUTE cooTBeTcTBHe. K Ka:K10M mo3uumu, 1aHHON B
JIEBOM CT0JI011e, MOI0epUTEe COOTBETCTBYIOLIYIO MO3HIHMIO B IPABOM CTOJI0IIE.
TpeboBaHUs U OLIEHKA Ka4eCTBa CUCTEM U IIPOrPAMMHOTO OOSCIICUCHHS MpeIaraet
HCIIOJIB30BaTh TPH MOJIEJIM Ka4eCTBA CUCTEM M IIPOTrPaMMHBIX ITPOIYKTOB U
COOTBETCTBYIOIIME UM XapaKTEPUCTUKH KauecTBa. COOTHECUTE HAa3BaHUs MOJIeNIed 1

OIIK-8.3.2




X HA3HAYCHUC

Ha3Banue Omnpenenenue
1 Moens KadyecTBa mpu A OTIpeNeNseT BO3IeiiCTBHE
HCTIOB30BaHUH MPOrPAMMHOTO MPOJYKTa Ha
noTpeduTeNs
2 Moens Ka4ecTBa MpoJayKTa b MPUMEHSIOT JUII KOMITBIOTEPHOM

CUCTEMBI B IIEJIOM, B COCTAB
KOTOPOU BXOJHT MPOrPaMMHOE
obecreuenne

3 Mopenb TaHHBIX B OIUCHIBACT XaPAKTCPUCTHKH
JaHHBIX

19.

IIpouuTaiiTe TEKCT M YCTAHOBUTE COOTBETCTBHE.

K xaxnoii mo3uumu, JIaHHOM B J1eBOM CT0.1011e, 0AOepuTe COOTBETCTBYIOIIYIO
MO3MLMIO B IPABOM CTO.JI011€E.

ComocraBbTe Ha3BaHKE M OIMICAHHE TIOAX00B K Pa3pabOTKE MPOrPaMMHOTO
obecriecueHusI.

HazBanue TpeGoBaHuUs Omnmncanne

1 HNHKpeMeHTHOCTh A MOJX0JI, OCHOBAaHHLIN Ha
BEITIOJTHEHUH 337249 B paMKaxX
«MUHHU-TIPOCKTOBY

2 HrepatuBHOCTH b MIOCJIEI0BATEIILHOE YTOYHEHHE
(dyHKIMOHAIA pa3padaThBAEMOTO
HOpPOAYKTA.

OIIK-8.V.1

20.

IIpouuTaiiTe TEKCT M YCTAHOBUTE COOTBETCTBHE.

K kaxnoii no3nuuu, 1aHHOH B JIEBOM CTOJIOLIE, MO0EPUTE COOTBETCTBYIOLIYIO
MO3MLMIO B IPABOM CTOJI011e.

TectupoBaHue, Bepup UKW U BATHIANNS SBISIFOTCS BUJAMU [ESITEILHOCTH TPH
obecrieueHHH KOHTPOJIS KauecTBa MPorpaMMHoro obecrneuenusi. COoTHECHTE
OTpe/ieICHUsI BUOB JEITENLHOCTH C TEMHU BOIIPOCAMU, OTBET HA KOTOPBIE Oy/eT
MOJIyYeH B MPOLECCE UX BBIMOJIHEHHS.

HasBanue Onpenenenue

1 TectupoBanue A oTBeuaeT Ha Borpoc «Kak 3To
caeIaHo?

2 Bepuduxanms b oTBeyaeT Ha Borpoc «Hto
caeIaHo?

3 Banunanus B oTBedaeT Ha Borpoc «CaenaHo
JIA TO, YTO OKHMAJ 3aKa3UHK?»

OIIK-8.Y.1

21.

IIpouuraiiTe TekcT, BbIOepUTe NPABUJIbHBIN OTBET U MOSICHUTE CBOM BHIOOP
Bbl XOpoLLIO NOMHUTE LLEHHOCTU aaxanna? Boibepute NnoaxoasALLniA BapuaHT
OTBETa, KOTOPbIA JOMNOMHUT LEHHOCTb U3 «Agile-maHndecTan. n
Ba>kHee NpoLecCcoB U MUHCTPYMEHTOB
a. OT4YeTHOCTH U KOHTPOJIb
6. Jlrogu u B3aMMOIENCTBUS
B. 3amaud W 1eIu
OrtBer:

OIIK-8.Y.1

22.

IIpouuraiiTe TeKCT U ycTaHOBUTE cooTBeTcTBMe. K Ka:Kk10# nMo3uMuMM, JaHHOH B
JIEBOM CT0JI011e, 0A0epUTEe COOTBETCTBYIOLIYIO MO3MLMIO B IPABOM CTOJI011€.
YcTaHOBHTE COOTBETCTBHE MEKAY YPOBHS NMpOoeKTUpoBanus 0a3bl naHHbIX(B]l) 1 nx
Ha3HAYCHUEM.

Hassanue Hazanauenue

1 Ha BHemneM yposHe A OMpeNeNAI0T TOUKY 3peHus Ha B/
MIPUIIOKEHUH, C KOTOPBIMU
paboraer 1mosb30BaTENb WIN
CO3JAI0T MEXMAIITHHHOE
B3aMMOJIEHICTBHE.

2 Ha xoHuenryanbHOM ypoBHE b TIPEACTABIAIOT MOJENb
MpeaAMETHOM 001acTH,

OIIK-8.B.1




OTpaKEHHYIO, HalpuMep, B
MOJICIA JTAaHHBIX

3 Ha ¢usnueckom ypoBHe B

XPaHAT U YIPABISIIOT TaHHBIMH
Ha cepsepe b/I.

Kiroun npaBuiabHBIX OTBETOB Ha TeCThl pa3melleHbl B [Ipunoxenun 1 x PIT/I u Haxoapstes y

crienanuctoB 1o YMP kadenpsr 41, 3amecTuTesns 3aBeyroniero kagpeapon u pyKoBOIUTESA

00pa30BaTeIbHON POrpamMMBbl.
CucreMa OLleHUBAaHUS TECTOBBIX 3aJaHU [T0Ka3aHa B Tabiuie 18.1
Tab6muna 18.1 — Cucrema OLlEHUBAHNSA TECTOBBIX 3aJaHUNI

Ne VYKa3aHus 10 OLICHUBAHUIO Pesynprar onieHMBaHUA
(GaIwIBl, MOJTyYEHHBIC 3a BBIIOTHEHUE \
XapaKTEepUCTHKA PABUIbHOCTU OTBETA)

1 3aaHue 3aKphITOTrO THIA HA [TonHOE coBmazieHne ¢ BEPHBIM OTBETOM
YCTaHOBJICHUE COOTBETCTBHS onieHuBaercs 1 0aniom, HEBEpHBIN OTBET
CUMTAETCSl BEPHBIM, €CITU wiu ero orcyrcraue — 0 6amnoB (6o
YCTaHOBJIEHBI BCE COOTBETCTBUS YKa3bIBACTCS «BEPHO» \ «HEBEPHOY)
(TO3uIMU U3 OAHOTO CTOIOIA
BEPHO COIOCTABJIEHBI C TO3ULIUAMU
JPYToro cTojoua)

2 3aaHue 3aKpBITOTO THUIIA Ha [TonHOE coBIaZieHNE ¢ BEPHBIM OTBETOM
YCTaHOBJICHHE orieHuBaeTcs 1 0anmom, eciu JOMyIIeHb
MOCJIEI0BATEIbHOCTH CUUTAETCS OIMOKH WK OTBET OTCYTCTBYeT — 0
BEPHBIM, €CJTU MPABUIIBHO yKa3aHa | OayuioB (JIMOO YKa3bIBACTCS «BEPHOM\
BCsl IOCJIE0BATENbHOCTD LMD «HEBEPHOY)

3 3aganue koMOMHMpoBaHHOro Tuna | [losHOE coBmazieHne C BEPHBIM OTBETOM
C BRIOOPOM OJTHOT'O BEPHOT'O OTBETA | OlleHWBaeTcs | OaysioM, HEBEPHBIN OTBET
U3 YETBIPEX NPEUIOKEHHBIX U wiu ero orcyrcrue — 0 6amioB (160
000CHOBaHHMEM BBIOOpA CYMTACTCS | YKA3bIBACTCS «BEPHO»\ KHEBEPHO))
BEPHBIM, €CIIU MPaBWIIBHO yKa3aHa
ugpa 1 NpUBEAEHb KOHKPETHbIE
apryMeHTBI, HCII0JIb3yEMBIE ITPU
BbIOOpE OTBETA

4 3ananue koMOMHUpoBaHHOro TuNa | [TonHOE coBmazieHne C BEpPHBIM OTBETOM
¢ BBIOOPOM HECKOJIBKUX BapUaHTOB | OLleHHWBaeTcs 1 GayioM, eciiyi JOMYyIEHbI
OTBETA U3 NPEAJIOKEHHBIX U OLIMOKH WK OTBET OTCYTCTBYET — 0
pa3BepHYTHIM 0OOCHOBAaHUEM 0aioB (71100 yKa3bIBACTCS «BEPHONM\
BbIOOpA CUMTACTCS BEPHBIM, €CIIU «HEBEPHOY)

MPAaBWJIBHO YKa3aHbl UPPHI U
IIPUBE/ICHBI KOHKPETHBIE
apryMEeHTbI, UCIIOJIb3yeMbIe MTPU
BbIOOpE OTBETOB
5 3agaHre OTKPBITOrO TUMA C [IpaBuibHBIN OTBET 3a 3a/IaHUE

Pa3BCPHYTHIM OTBETOM CUUTACTCA
BCPHBIM, €CJIM OTBET COBIIAAACT C
9TAJIOHHBIM IO COACPIKAaHUIO U
IIOJIHOTE

olieHHBaeTcs B 3 Oania, eciiy AOMyIieHa
oxHa omuoOka \ HeTOYHOCTH \ OTBET
MIPaBUJIbHBIN, HO HE TIONHBIH - 1 Oai,
ecITi JIomyineHo 6omee 1 omuoOku \ oTBET
HETPaBWIbHBI \ 0OTBET OTCYTCTBYET — O
0amtoB (TMOO yKa3bIBAETCS «BEPHON\
«HEBEPHOY)




WNHCTpyKIUS 110 BHITIOIHEHUIO TECTOBOTO 3a/IaHKs HAXOAUTCs B Tabymie 18.2.
Tabmuua 18.2 - MHCTpYKIIKS IO BBIIOJHEHHUIO TECTOBOTO 3aJaHHsI

Ne Tun 3aanus WNHucrpykuus
1 3ananue 3akppIToro Tuna Ha | [IpounTtaiiTe TEKCT U YCTAHOBUTE COOTBETCTBHE.
ycTaHOBJIEHHE cOOTBeTCTBUs | K KaXk10#1 mO3UIMK, TaHHOU B JIEBOM CTOJIOIIE,
no0epUTe COOTBETCTBYIONIYIO MO3UIINIO B
IPaBOM CTOJIOLIE
2 3ananue 3akpbeIToro Tuna Ha | [IpounTaiiTe TEKCT U YCTaHOBUTE
YCTaHOBJICHUE MOCIEN0BATEIBHOCTD
MIOCJIEI0BATEIbHOCTH 3anuInTe COOTBETCTBYIOLIYIO
MOCJICI0BATEIHHOCTL OYKB CIICBa HAMPABO
3 3ananue komOuHupoBaHHoro | [IpounTaiiTe TEKCT, BEIOEPUTE MPABUIBHBIN
THUIIA ¢ BHIOOPOM OJIHOT'O OTBET M 3aIUIIUTE apTyYMEHTHI,
BEPHOI'0 OTBETA U3 YEThIpEX | 0OOCHOBBIBAIOIIKE BEIOOP OTBETA
MPEIOKEHHBIX U
000CHOBaHHEM BBIOOpA
4 3ananue komOuHupoBanHoro | I[IpouunTaiiTe TekcT, BEIOEPHUTE MIPABUIIbHBIE
THUIIA C BHIOOPOM HECKOJIBKUX | BAPUAHTHI OTBETA U 3aIIUIIUTE apTyMEHTHI,
BAPUAHTOB OTBETA U3 000CHOBBIBAIOIIUE BHIOOP OTBETOB
MPEJI0KEHHBIX U
pa3BepHYTHIM 0OOCHOBAaHUEM
BBIOOpA
5 3ajiaHre OTKPBITOrO THIIA C [IpounTaiiTe TEKCT U 3aUIINTE Pa3BEPHYTHII
pa3BEPHYTHIM OTBETOM 000CHOBaHHBIN OTBET

[lepeueHb TeM KOHTPOIBHBIX PabOT MO MUCHUIUITMHE OOYYAIOIIUXCS 3209HON (hOPMBI
oOydeHus1, IpeacTaBieHbl B Tabmuie 19.

Tabmuna 19 — [lepedeHb KOHTPOJIBHBIX PadOT

Ne n/nt IlepeyeHb KOHTPOJBHBIX PadOT

He npenycmorpeno

10.4. Meroguueckue  Marepuaibl,  ONPEACHAIONIME  TPOIEIyphl  OLICHUBAHHS
UH/IMKATOpPOB, XapaKTepU3YIOIIMX J3Tambl (OpMUPOBAHMS KOMIIETEHLMH, COAepKarcs B
JOKaJIbHBIX HOpMaTuBHBIX akTax [YAIL, pernameHTUpYyOIUX TOPSAOK M MPOLEAYPY
IPOBEIEHUS TEKYILEro KOHTPOJIS YCIIEBAEMOCTH U MPOMEKYTOYHON aTTecTaluy 00y4aroIuXxcs
I'VAIL

11. Mertoanueckue ykazaHus 1 00y4arOIIUXCsl IO OCBOCHUIO TUCITUTLIAHBI

11.1. Meroauueckue ykasaHMs s OOy4aromUXcs 10 OCBOEHHIO JIEKIIMOHHOTO
Marepuana .

OcHOBHOE Ha3HAYEHME JEKIIMOHHOTO MaTepuaia — JIOTHYECKH CTPOWHOE, CUCTEMHOE,
rmy0oKoe M SICHOE W3JIOKEeHHEe y4eOHOro MaTtepuana. HasHaueHne COBpEMEHHOW JIEKIMH B
paMKax IUCIHMIIMHBI HE B TOM, YTOOBI MOJYYUTHh BCIO MH(MOPMALMIO 1O TEME, a B OCBOCHUU
byHIaMEHTATFHBIX TPOOJIEeM TUCHHIUIMHBI, METOJOB HAyYHOTO ITO3HAHHS, HOBEUIINX
JOCTIDKEHUI HaydHOH MbIciau. B yueOHOM mporecce JEKIUs BBIMOIHAET METOJ0JIOIMUYECKYIO,
OpraHU3aIMOHHYI0 U WHPOPMANMOHHYIO (QYHKIWHU. JIEKIUs pacKphIBaeT MOHATHHHBIN armapar
KOHKPETHOU o0yacTH 3HaHus, €€ MpoOseMbl, AaeT LEeIbHOE NPEACTaBICHUE O AUCIHILIMHE,
MOKa3bIBAaET B3aMMOCBS3b C IPYTUMHU JTUACIUTUTHHAMH.

[TnanupyemMble pe3yabTaThl IPH OCBOEHUH 00yYaroMKUMUCS JIGKIIMOHHOTO MaTepraa;




— TIOJyYEHUE COBPEMEHHBIX, LEJIOCTHBIX, B3aMMOCBA3aHHBIX 3HAaHUH, YpPOBEHb
KOTOPBIX OIPEIEIISIETCS LEIIEBOM YCTAHOBKOM K Ka)K10M KOHKPETHOU TEME;

— TIOJIyYEHHE OTIBITa TBOPUECKOI pabOThl COBMECTHO € MPENOaBaATEIEM;

— pa3BuTHE NPO(PECCHOHANBHO-IEIOBBIX  KAuecTB, JIIOOBU K  TpeaIMeTy U
CaMOCTOSITEJIbHOTO TBOPYECKOT0 MBIIIECHUS.

— MOsIBJI€HUE HEOOXOAMMOro HHTEpeca, HE0OXO0AUMOTO Il CAMOCTOSITEIbHON pabOThI;

— T[OJIyuyeHHE 3HAaHUH O COBPEMEHHOM YpPOBHE pa3BUTHSI HAYKH U TEXHUKH U O
IIPOTHO3€E UX Pa3BUTH Ha OJIIKaNIINE TOJIBI;

— Hay4yuTbhCS METOJMYECKH 00padarbiBaTh MaTepuan (BBIACIATH TJIABHBIC MBICTH H
IOJIOKEHUS, NPUXOAUTh K KOHKPETHBIM BBIBOAAM, IIOBTOPATH MX B  Pa3JIMYHBIX
dbopmynHupoBKax);

— TOJIyueHHE TOYHOT'O TOHUMAaHHUS BCEX HEOOXOIUMBIX TEPMUHOB U TIOHSATHA.

JIeKuMOHHBI MaTepuall MOXET COIPOBOXKIAATbCA JEMOHCTpalUued CIaiJoB H
UCIOJIb30BAaHUEM DPAa3JaTOYHOIO MaTepuajla IpH IPOBEAEHUM KOPOTKHX JTUCKYCCHH 00
O0COOEHHOCTSIX IPUMEHEHUSI OT/AEIbHBIX TEMATUK I10 IUCHUIUIMHE.

CrpyKTypa Ipe1ocTaBieHUs JEKIIHOHHOTO MaTepuaa:

Paznmen 1. Merogomnoruu pa3paboTKu MIPOrpaMMHOTO 00ECIICUSHUSI.

Paznen 2. AHanu3 npeaMeTHOR 00s1acTH U TpeOOBaHM K IPOrpaMMHOMY 00€CIIEUEHUIO.

Pa3znen 3. OCHOBBI IPOEKTUPOBAHUS U peaIU3ally IPOrPAMMHOI0 00ECIICUEHUS.

Paznen 4. Peanu3zanust npuiioKeHUH Ha OCHOBE MHTETpalluu

Paznen 5. Imardpopma Docker

Paznen 6. Peanu3zanus xpaHeHHs JaHHBIX B HEPENSLMOHHBIX 0a3ax JaHHbBIX

Pazgen 7. OtkpbiToe nporpaMmMHOe oOecredeHue JUisi CO3JaHusl, BBIIOJIHEHHUS,
MOHUTOPHHTA U OPKECTPOBKH IMOTOKOB orepaluii no oopadorke nanubix Airflow

Paznen 8. O0ecnieueHne kauecTBa MPOrPaMMHBIX CUCTEM

Paznen 9. Texnonoruu no npoasuxenuto 11C na peiake 110

Meronuyeckue yka3aHMsl [0 OCBOCHMIO JIEKIIMOHHOTO MaTepuaja HMMEIOTCS B BUJE
IIEKTPOHHBIX pecypcoB cuctemMsl LMS

1. MHorodyHkunoHaNbHbIE WH(OPMALlMOHHBIE CHUCTEMBl HA OCHOBE WHTETpaliu
NPUKIIAJHBIX MPOrpaMMHBIX cpef : yueOHoe nmocobue / A. B. Arpanosckui, E. JI. TypHeukas ;
C.-Ilerep6. roc. yH-T a’pOKOCM. MPUOOPOCTPOEHUA. - DIEKTPOH. TEKCTOBBIC naH. - CaHKT-
[TerepOypr : Uzn-so I'VAII, 2022. - 91 c.

2. Meronoi0ruM W TEXHOJOTHMH MPOEKTUPOBAHMUS HWH(POPMAIMOHHBIX CHCTEM : |
DNEeKTPOHHBIN pecypc] : yueOHO-MeToauueckoe mocodue / A. B. Arpanosckuit, B. C. I1aBnos, E.
JI. Typuenkas ; C.-Ilerep6. roc. yH-T a’pOKOCM. IPHUOOPOCTPOCHUS. - DIEKTPOH. TEKCTOBBIE
nad. - Cankr-IlerepOypr : U3n-so I'VAIL 2021. - 111 ¢

11.2. MeTtoauueckue ykazaHUS sl OOYYaIOIIUXCS MO MPOXOXKACHUIO MPAKTUYECKUX
3aHATUH (eciu npedyCMOmpeHo y4eOHbimM NAAHOM N0 OAHHOU OUCYUNTIUHE)

[IpakTHdeckoe 3aHATHE SBISETCS OJHOW M3 OCHOBHBIX (DOpPM OpraHu3aiuu y4eOHOTO
nporiecca, 3aKII0YaloNIasics B BBITOJTHEHHN 00YJaIONIMMHUCS IO/ PYKOBOJICTBOM ITPETIOIaBaTels
KOMIUIEKCa YYEeOHBIX 3aJaHUil C 1EeIbI0 YCBOSHUS HAYYHO-TEOPETUYECKHMX OCHOB YUeOHOMU
JUCITUTUIAHBI, TPHOOPETEHUST YMEHU Y HABBIKOB, OITBITA TBOPUECKOH JIEATEIHHOCTH.

[enpro MPaKTUYECKOTO 3aHITHSI ISl 00YYAOIIErocs SBISETCS MPUBUTHE 00YUIAIOIIMCS
YMEHHI W HAaBBIKOB MPAKTHYECKOU JISATEITBHOCTH 110 U3y4aeMOU TUCITUTUINHE.

[Tnaraupyemblie pe3yabTaThl MPU OCBOCHUU O0YUYAOIUMCS IPAKTHUECKUX 3aHSATHI:

— 3aKkperuieHue, yriayOleHue, pacllupeHHre M JAeTaju3alus 3HAHUW TMpPU PElIeHUU
KOHKPETHBIX 3a/1a4;

— Ppa3BUTHE TIO3HABATEIBHBIX CIIOCOOHOCTEH, CaMOCTOSTCILHOCTH  MBIIUICHUS,
TBOPYECKOIN aKTUBHOCTH;



— OBJIaACHUC HOBBIMU MCTOAAMU U MCTOAUKAMHU H3YUCHUSA KOHKpGTHOfI y‘l€6H0ﬁ
JUCHUIIIINHBI,

— BBIPA0OTKA CIOCOOHOCTH JIOTHYECKOTO OCMBICICHHSI TONYyYEHHBIX 3HAHUU IS
BBITTOJIHEHYSI 33 IaHHIA;

— olecrnieueHre palMOHAIBHOTO COYETAHHS KOJUICKTMBHOM W MHIUBHIYaIbHOH (GOopM
00y4eHusl.

TpeOGoBaHusl K TPOBEICHUIO TPAKTUYCCKUX 3AHATHI

B 3aBucumocTd OT YpOBHS M MOJHOTHI PACKPBITUS TEMbI 33JaHUS CTYIEHTHI MOTYT
noiayyutb oT 1 mo 5 OamnoB. Ecnam npu BBINOJIHEHWHW 3aaHU TOTpeOyeTcs OT4eT, TO €ro
opopmiieHHEe HEO0OXOJUMO MPOU3BOIUTH B COOTBETCTBHE ¢ [IpaBuiia opopmiIeHHsS TEKCTOBBIX
nokymeHnToB mo ['OCT 7.32 — 2017 (https://guap.ru/standart/doc). O KonmuecTBE MPAKTHICCKIX
3aJJaHUil C OTYeTaMHU IpernojaBaTelib coo0IIaeT B Hayaie cemectpa. [Ipenycmorpen BapuaHT
BBITOJIHEHUS HHMBH/TyaIbHOTO 33/1aHUS 110 BHIOPAaHHOM CTY/IEHTaMU TEMaTUKE

11.3. Meroauueckue ykazaHusi sl OOyYaroIIMXCS IO BBIOJIHEHUIO J1a00PAaTOPHBIX
paboT (ecau npedycmompero yueOHbiM NAaHOM NO OAHHOU OUCYUNTIUHE)

B xoxe BeIMONHEHHS Ja0OpPaTOPHBIX paboT OOydYarOmMHCS [OJDKEH YIrIIyOuTh H
3aKpeNUTh 3HAHMS, NMPAKTHUECKUE HABBIKHM, OBJAJETh COBPEMEHHON METOAMKOW M TEXHHKOU
OKCIIEPUMEHTAa B COOTBETCTBHUH C KBATU(HUKAIMOHHONW XapaKTEPUCTHKOW OOYyJaromerocs.
Beinonnenue 1abopaTopHbIX pabOT COCTOMT M3 3KCIEPUMEHTAIbHO-IIPAKTUYECKOM, pacyeTHO-
AQHAJIMTUYECKON YaCTeW U KOHTPOJIBHBIX MEPOIIPUATUI.

BeinonHenue 51abopaTopHbBIX padoOT 0O0y4aromMMCs SBJISIETCS HEOTHEMJIEMOM YacThIO
U3yYeHHs] JTUCHMIUIMHBL, OIpeNeisieMoil y4eOHBIM IUTAaHOM, W OTHOCHUTCS K CpPEICTBaM,
o0ecreynBaroIuM pelIeHue CIelyIoIUX OCHOBHBIX 3a/1a4 00y4aroIerocs:

— T[pHOOpeTeHHEe HAaBBIKOB HCCIEIOBaHMs IPOLIECCOB, SBIEHUH U  OOBEKTOB,
M3y4aeMbIX B PaMKax JTaHHOW JWCIHUILTNHBI;

— 3aKpeIuvleHHe, Pa3BUTHE U JeTalu3alls TEOPETUYECKUX 3HAHUN, MOJYyYEHHBIX Ha
JEKIMX;

— ToJIyueHHe HOBOM MH(OpMAIMH [0 N3y4aeMOH TUCIUIIHE;

— TIpHOOpeTeHHe  HaBBIKOB  CAMOCTOSITEIbHOM  paboThl ¢ J1abOpaTOpHBIM
000pyTI0BaHUEM U TPUOOPAMH.

3ajaHue U TpeOOBaHMs K IPOBEACHUIO JIA0OPATOPHBIX PaObOT

1. YcranoBka Docker Ha nepcoHabHBIA KOMITBIOTED

2. YipaBieHue AJaHHBIMU B rpadguueckoit 6a3e nanubix NEO4J
3. Ioaxmouenue k Neo4j ¢ nomorsio Python

4. 3nakomMcTBO ¢ QpyHKIMOHaI0M cepBruca Apache AirFlow

5. Co3nanue DAG oaitna s Apache Airflow

[IpenycMoTpeH BapuaHT BBINOJIHEHUS HMHIUBUIYAJIbHOTO 33/aHUSl 10 BBHIOpAHHOMN
CTyJIEHTaMH TeMaTuke. B 3ToM ciiydae Temy, TEXHOJIOTHH pa3pabOTKU MPOTPAMMHOMN CUCTEMBI U
00BbeM BBITIOIHAEMOM paboThl MO Kaxaoil J1abopaTOpHOM paboTe CTYAEHTHI COIJIACYIOT C
npenogaBareneM. Takum oO6pazoM, peanu3yercs nepcoHuUIMPOBAHHBIN 0AX0 B 00y4YEeHHUH.

Crpykrypa u hopma otyera o 1abopaTopHOU paboTe

1. TuTynAbHBIN THCT

2. 3agaHue Ha BBITIOJHEHUE Ja00paTOpHOI pabOTHI

3. [TopsmoK BBITIOIHEHUS PAOOTHI.

[Tpu 3TOM TEeKCTOBast YacTh PAOOTHI JOIMOHSIETCS CKPUHIIIOTAMH, MTOKA3bIBAIOIIIMMH BCE
STambl BHIMOJTHEHUS 3a/IaHUs Ha Ta0OPaTOpHYIO padoTy.

4. BeiBobI O TIpOJIeTIaHHOM paboTe B hopmare scce




5. CIIMCOK UCHOJIL30BAaHHEBIX UCTOYHHUKOB
6. [Tpunoxxenus (Ipu HEOOXOIMMOCTH )

Tpebosanus Kk 0OPMIIEHUIO OTYETA 0 JIAO0paTOpHOU padboTe
OdopmiieHre HEOOXOIUMO MPOU3BOANTL B COOTBETCTBHE ¢ IlpaBmia odopmireHus

TeKcTOBbIX JokymeHToB o ['OCT 7.32 — 2017 (https://guap.ru/standart/doc).

Memoouyeckue yKazaHus no 0C60eHU0 Mamepuaia iabopamopHuix pabom UMeomcs 6

suoe 31eKmpoHHbLX pecypcos oudruomexu I'VAII u cucmemor LMS

1.

Typueukas, E. JI. IIporpammHas uHkeHepusa. TecTHpoBaHME UM KOHTPOJIb KadyecTBa
porpaMmMHOTO oOecriedeHus : yueOnoe nmocooue s By3oB / E. JI. Typuenkas, A. B.
Arpanosckuii. — Cankr-IlerepOypr : Jlans, 2025. — 172 ¢. — ISBN 978-5-507-51677-
3.— Texkcr : snexTponnslii / Jlanp : snexkrpoHHO-OMONMHMoOTeuHas cucrema. — URL:
https://e.lanbook.com/book/455672 (nata obpamenus: 09.03.2025). — Pexum mocryna:
JUISL aBTOPU3. NOJIb30BATENCH.
TecTupoBanre W KOHTPOJIb KAa4eCTBA MPOTPAMMHOI0 OOecredeHus : [ DIEKTPOHHBIMA
pecypc] : yuebnoe nocobue / E. JI. Typueukas, A. B. Arpanosckuii, A. A. Cennos ; C.-
[TeTep6. roc. yH-T adpOKOCM. MPUOOPOCTPOCHUS. - DIEKTPOH. TEKCTOBBIC AaH. - CaHKT-
[TetepOypr : U3n-Bo I'YAIIL, 2023. - 118 c.
TectupoBanue BeO-TIpUIIOKEHUH : [ DICKTpOHHBINA pecype] : yuebHOoe mocodue / A. B.
ArpanoBckuii [u ap.] ; C.-Ilerep6. roc. yH-T a3poKOoCcM. TPUOOPOCTPOCHHUS. - DIEKTPOH.
tekcToBele maH. - CII6. : U3a-Bo I'YAIL 2020.
MHorogyHkuroHanbHbple HMH(QOPMAIIMOHHBIE CHUCTEMBI HAa OCHOBE HMHTErpaluu
NPUKIAJHBIX TPOTPAaMMHBIX cpex : ydeOHoe mocobue / A. B. Arpanosckuii, E. JI.
Typnenxas ; C.-Iletep6. roc. yH-T a3poKOCM. IPUOOPOCTPOCHHUS. - DIEKTPOH. TEKCTOBHIE
naH. - Cankr-IlerepOypr : U3n-Bo I'VAIIL, 2022. - 91 c.
MeTog0o0TM ¥ TEXHOJOTUU TMPOEKTUPOBaHUS WH(POPMAIMOHHBIX CHUCTEM : [
DIeKTpOHHBIN pecypc] : yueOHO-MeTonuueckoe mocodue / A. B. Arpanosckuii, B. C.
[TaBnoB, E. JI. Typueukas ; C.-Ilerep06. roc. yH-T a’spOKOCM. MPUOOPOCTPOEHUS. -
OneKTpoH. TeKkcToBbIe NaH. - CankT-IlerepOypr : U3n-so 'YAIL 2021. - 111 c.

11.4. Meroauyeckue yKa3zaHus JUIsi OOYYalOUIUMXCS MO TMPOXOXKIACHUIO KypCOBOTO

POEKTHPOBAHUS/BBINOJHEHUS] KYpCOBOW palOThI (eciu npedycmMompeno yueOnviM HAAHOM NO
O0aHHOU oucyuniuHe)

KypcoBoii npoexT/ paboTa mpoBOAUTCS € LENbI0 GOPMUPOBAHUS y 0OYUAIOLIUXCS OTbITA

KOMITJICKCHOT'O PCIICHW A KOHKPETHBIX 3aJ1a4 HpO(i)GCCHOHaHBHOﬁ JACATCIIbHOCTH.

KypcoBoii mpoekT/ paboTa mo3BoJseT 00y4aroueMycs: HOJYyYUTh MPAKTUYECKHE HABBIKU

MIPOEKTUPOBAHUS UH()OPMALIMOHHON CUCTEMBI

3amaHusl O KypCOBOMY INMPOEKTHUPOBAHUIO TpeOyeTcsl COriacoBaTh C IPENO/IaBaATEIEM.

Cnucok TeM KypCOBOTO MPOEKTUPOBAHUS MOXKET ObITh pacmuper. OOydyarouiuiicss MOXKeT
MIPEIOKUTH CBOIO TEMY M TOCTIE YTBEPKICHUS €€ TIPerojaBaTesieM pa3padoTaTh MPHIIOKEHUE B
BBIOpaHHOW UM mpeaMeTHON oOmactu. Takum oOpa3zom, peanusyeTcs MepcoOHUuPUIMPOBAHHBIN
MOXO0/ B O0OyUEHUH.

CTpyKTypa NOosSICHUTENIbHOM 3aMCKU KYPCOBOTO MPOEKTa/ pabOThI

1. TUTYnbHBIN JHCT

2. 3ajilaHue Ha KypcoBO€ IPOEKTHPOBAHKE, COIVIACOBAHHOE C MPEIO0/1aBaTEIeM.

3. Onucanue nmpeaMeTHoOM 001acTi

4. TlopsnoK BBIIOJIHEHMS 3aJaHMM KypCOBOI'O IPOEKTHUPOBAHMS B COOTBETCTBUHM C

BBINICU3JIOKCHHBIM  IIJIAHOM. HpI/I BBIITOJIHCHHU U 38.)13.HPII71 Tpe6yCTC$I TCKCTOBYIO 4acCTb
COIIPOBOXKAATh CKPUHIIOTAMHU Ha BCEX 3TAIIOB IIPOCKTUPOBAHUA .



5. BeIBOBI MO KypCOBOMY MPOEKTUPOBAHUIO B BUE ICCE.
6. CIMCOK UCIOJIb30BaHHBIX UCTOYHUKOB
7. llpuinoxxenus

TpeGosanus K 0pOPMIECHUIO NOSICHUTEILHON 3alIMCKH KYPCOBOI'O IIPOEKTa/ Pa0OTHI

Odopmienne He0OXOAUMO MPOM3BOANUTE B COOTBeTCTBHE ¢ IlpaBmima odopmireHwus
TeKCTOBBIX JoKymeHnToB mo I'OCT 7.32 — 2017 (https://quap.ru/standart/doc). Otuer cmaercs B
pacrieyaTaHHOM BHJIE B CKOPOCIIHBATEIE.

Memoouueckue ykasaumus no Kypcogomy HpOeKmMupo8aHuto/ GblNOIHEHUN) KYpCOBOU
pabomsl umeromcst 6 8uoe NeKMpPOHHbIX pecypco cucmemvl LMS

OO6paboTka, aHamM3 M BHU3YyaJIU3alUsl CTPYKTYPHUPOBAHHBIX JAaHHBIX [DJIEKTPOHHBIN
pecypc] : yue6Hoe mocobue / A. B. Arpanosckuii [u np.] ; C.-IletepO. roc. yH-T a’dpokocm.
npuOOpPOCTPOCHUS. - DIEKTPOH. TeKCTOBBIE AaH. - CII6. : M3a-Bo I'YAIL 2020.

TexHonoruu MPOEKTUPOBAHUS WHTEPAKTUBHBIX rpaduueckux npuioxeHuit. O6paboTka,
aHaM3 W BU3yalU3allsl CTPYKTYPUPOBAHHBIX JaHHBIX [DJEKTPOHHBIA pecypc] : ydeOHOe
nocobue / A. B. Arpanosckuii [u ap.] ; C.-Iletep0. roc. yH-T aspokocM. mpruOOPOCTpOCHHUS. -
DnekTpoH. TekcToBble naH. - CII0. : U3n-so 'Y AIIL, 2021.

ArpanoBckuii, A.B. MeTof0710TUi U TEXHOJOTHH MPOCKTUPOBAHUS MH(YOPMAIIMOHHBIX
cucTeM : [DneKTpoHHBIN pecypc] : yueOHo-MeTonudeckoe mocodue / A. B. Arpanosckuii, B. C.
[TaBnos, E. JI. Typuenxkas ; C.-Iletep6. roc. yH-T a’3pokocM. MpHOOPOCTPOCHHS. - DIEKTPOH.
TekcToBble faH. - Cankr-IletepOypr : U3n-so I'VAIIL, 2021. - 111 c.

TexHoNOrnu MPOEKTUPOBAHUS WHTEPAKTUBHBIX rpaduueckux npuioxeHuit. O6paboTka,
QHIN3 ¥ BU3YyaIM3alUsl CTPYKTYPUPOBAHHBIX JaHHBIX [DJIEKTPOHHBIM pecypc| : yueOHOe
nocobue / A. B. Arpanosckuii [u ap.] ; C.-Ilerep0. roc. yH-T aspokocM. mpruOOPOCTPOCHHUS. -
DnekTpoH. TekcToBble naH. - CII0. : U3n-Bo I'YAIIL, 2021.

11.5. Metoauueckue ykazaHus JUisl 00Y4aroIIKUXCs MO MPOXOXKACHUIO CaMOCTOSATEIbHON
paboThI

B xozne BBIOTHEHUS caMOCTOSATENbHON pabOThI, OOYUYaIOLIUIICS BBIOJIHAET paboTy MO
3aJJaHUI0 ¥ IPU METOJUUYECKOM PYKOBOJCTBE IperojaBaTelis, Ho 0e3 ero HermocpeiCTBEHHOIo
y4acCTHs.

Jns oOyyaromuxcst mo 3aoyHoi ¢opme O00ydeHHs, caMOCTOsITeNbHas paboTa MOXKET
BKJIFOYATh B CEOsI KOHTPOIBHYIO PaboOTYy.

B mnpouecce BBIMOJHEHHsSI CaMOCTOSITENbHONW paboThl, y oOydaromierocss (popMHpyeTcs
1enecoo0pa3Hoe IIaHUPOBaHKUE pabovero BpeMeHH, KOTOPOe MO3BOJISIET UM Pa3BUBAaTh YMEHUS
U HaBBIKM B YCBOGHHMU M CHUCTEMAaTH3allMM MPUOOpETaeMbIX 3HAHUN, OOECIeYMBAEeT BBICOKHMA
YPOBEHb YCIEBAEMOCTH B TMEpHOJ OOYy4YEeHMs, MOMOraeT IOJYyYUTh HAaBBIKA IIOBBIIICHUS
npo¢eCcCHOHATIBHOIO YPOBHS.

MetoauyeckumMi ~ MaTepuaiaMM,  HalpaBJSIIOIIMMH  CAMOCTOSATENIbHYIO  paloTy
00y4aroIUX CSSIBIISIOTCS:

—  y4eOHO-METOJMYECKUN MaTepHa 1o JUCIUILINHE;

— METOJUYECKHE YKa3aHUs MO BBIMOJIHEHUIO KOHTPOJIBHBIX paboT (Ui 00ydyaromuxcs
1o 3a04HOU (hopme oOyueHus).

Konmponvnas paboma 1 (1 cemecmp)

3aanus M0 KOHTPOJIBHOM paboTe COBMANAIOT C 3aJaHHUSIMHU 110 JJabopaTOpHBIM paboTtam 1
cemecTpa. BeiieneHHbIe ayAMTOPHBIE Yachl MTPETHA3HAUCHBI JIJIT BHUMATEIBHOTO O3HAKOMIICHUS
C BBITIOJIHEHHBIM 33JIlaHUE MPENoJaBaTeNieM, pU HEOOXOJUMOCTH, PACIIUPEHHS, TOCTABIEHHBIX
3aj1a4 ¥ 3alUTHl CTYCHTA.

Koumponvnas paboma 2 (2 cemecmp)
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3aaHus 10 KOHTPOJBHON paboTe COBIMAAIOT C 33JIaHUSIMH 10 TIPAKTUYECKUM padoTam 2
ceMeCTpa. BBII[GJIGHHLIC AYAUTOPHBIC YaChl MPCAHA3HAUCHBI IJII BHUMATCIBbHOI'O O3HAKOMIICHUA
C BBIMIOJIHEHHBIM 33JIJaHUE MPENoaBaTesieM, pU HEOOXOUMOCTH, PaCIIUPEHMS], TOCTaBIEHHBIX
3a/1a4 U 3alUThl CTyJEHTA.

MeToaudecke yKka3aHus 10 MPOXOXKICHHUIO CAMOCTOSTEIbHON pabOThl UMEIOTCS B BHJIE
3JIEKTPOHHBIX pecypcoB oubmmorexu I'Y ALl u cuctemsr LMS

1. MHorodyHkuHOHaNbHbIE HH(DOPMALIMOHHBIE CHCTEMbl Ha OCHOBE MHTErpalldu
NPUKIIAJHBIX MPOTPaMMHBIX cpef : yueOHoe mocobue / A. B. Arpanosckuid, E. JI. Typueukas ;
C.-Iletep6. roc. yH-T a’pOKOCM. MPHUOOPOCTPOEHUS. - DJIEKTPOH. TEKCTOBbIE NaH. - CaHKT-
[TerepOypr : U3n-Bo I'VAII, 2022. - 91 c.

2. MeTononoruu U TEXHOJOTUU MPOCKTHUPOBaHHUS HWH(GOPMAIMOHHBIX CHCTEM @ [
DNEKTPOHHBINA pecypc] : yueOHO-MeToquueckoe mocooue / A. B. Arpanosckuii, B. C. [TaBnos, E.
JI. Typuenkas ; C.-Ilerep6. roc. yH-T a’3pOKOCM. IPHOOPOCTPOCHUS. - DJIEKTPOH. TEKCTOBBIC
naH. - Cankr-IlerepOypr : U3n-so I'VAIL 2021. - 111 ¢

11.6. Meroauueckue yKazaHUs Ui OOy4aroIIMXCS MO TPOXOXKICHHUIO TEKYIIETO
KOHTPOJISI YCIIEBAEMOCTH.

Texkymuil KOHTpPOJIb YCIEBAEMOCTHM IIPEIYCMaTpPUBAET KOHTPOJIb KayecTBa 3HAHUU
00y4aroIuXxcsl, OCYLIECTBISEMOIO B TEUEHUE CEMECTpa C IIeJIbI0 OLEHUBAHUS XO/1a OCBOCHUS
JUCLUIUINHBI.

Texylmuii KOHTPOJb YCIEBAEMOCTH OCYILECTBISETCS C YYETOM CBOEBPEMEHHOCTH,
IIOJIHOTHI M KauecTBa BBIIIOJIHEHUS JJAOOPATOPHBIX pabOT, COOTBETCTBUSA O()OPMIIEHUSI OTUYETOB
HOpMaTuBHBIM TpeOoBaHusM ['YAII, npaBHJIBHOCTH OTBETOB Ha KOHTPOJbHBIE BOINPOCHI, a
TaKXe aKTUBHOCTHU Ha JIEKIIMOHHBIX U MPAKTUYECKUX 3aHATUAK. JJ1s CTyIEeHTOB 3a09HOM (POPMEI
(bopMoii TeKyIIEero KOHTPOJIS SIBJISETCS IPEIOCTaBICHNE KOHTPOIBHOM paboThI.

PesynbpraThl TEKylIero KOHTPOJS YCIIEBAEMOCTH YYHUTBIBAIOTCS MPH IPOBEACHUHU
IIPOMEXYTOUHOM aTTECTallMM Hapsily ¢ OTBETaMM Ha 3K3aMEHAI[MOHHBIE BOIIPOCHI, MOCKOJIBKY
OTpakatoT C(OPMUPOBAHHOCTh MEPEUMCICHHBIX B Tabinuie 1 KOMIIETEHIUI ¢ TOYKH 3peHUs
npHrOOpPETEeHHBIX YMEHUHN 1 HAaBBIKOB.

11.7. Metoauueckue yka3zaHus A OOy4arolIuXcs MO MPOXOXKICHHUIO MPOMEKYTOUHOMN
aTTeCTaIUH.

[IpomexyTouHas  artectanus  OOydalOmIMXCs — MpeAycMaTpUBaeT  OICHHBAHHE
MPOMEKYTOUHBIX U OKOHYATENIbHBIX PE3yJbTaTOB OOy4eHHS MO AucHuIUImHe. OHA BKIIIOYAET B
ceos:

— D9K3aMeH — (opma OLIEHKH 3HaHUM, TONYyYEHHBIX OOYYalIIUMCA B Ipoliecce
W3Yy4YEeHUs BCEHM MMCITUIUIMHBI UM €€ YacTH, HAaBBIKOB CAMOCTOSITEILHOW paOOThI, CIIOCOOHOCTH
NPUMEHATh MX JJIs pEUIeHUs NMPAKTHUYECKUX 3ajad. JK3aMEH, Kak MpaBWIO, MPOBOJUTCS B
MeproJ; HK3aMEHAIMOHHOM CECCHMM W 3aBEPIIACTCS aTTECTAIMOHHOM OIEHKON «OTIUYHO»,
«XOPOLIOY, KYJOBIETBOPUTEILHOY, «HEYI0OBIECTBOPUTEIHHOY.

— 3a4eT — 3To (opMa OLICHKH 3HAHUH, MOTYYCHHBIX OOYYaAIOMIUMCS B XO/€ U3yUCHUS
y4eOHON TUCIUTUIMHBI B 1IEJIOM WJIH TMTPOMEKYTOUHas (M0 OKOHYAaHWW CeMeCTpa) OIleHKa 3HAHUN
00y4JaromuMcs 10 OTIEIbHBIM pa3jeliaM TUCIUILUIMHBI C aTTECTAllMOHHON OIICHKOH «3auTeHO»
WIH «HE 3aU4TEHOY.

— auddepeHunpoBaHHbIl 3ayeT — 3T0 (¢dopMa OLEHKH 3HAHWM, IOJyYEHHBIX
00ydJaronuMcs Mpy U3YYSHUH JUCIUIUIMHBI, TIPU BBHITTOJTHEHUH KYPCOBBIX IMPOEKTOB, KYPCOBBIX
paboT, Hay4YHO-UCCTIEAOBATEIHCKUX PAOOT M MPOXOKICHUH MPAKTUK C aTTECTAlMOHHON OIIEHKOM
«OTJIIMYHOY, «XOPOILIO», «yIOBIETBOPUTEIHHOY, «HEYI0BIETBOPUTEIHLHO.

[To wtoram oOyueHUS B MEPBOM CEMECTpe CTYACHTaM MPEACTOUT MPOMEKYTOUHAsS
aTTecTalus B BHUJIIE dk3aMeHa. Bo BTopoMm cemecTpe: 3adeT U audPpepeHIpOBaHHBIN 3a4eT 10



WUTOTaM BBINIOJIHEHHUSI WHJMBHUAYAIbHBIX 33JaHUN KypCOBOIO IPOEKTUPOBAHMS. DKCIEPTHYIO
OIICHKY BBIIIOJIHEHHOTO 3aJaHusl MO KYpCOBOMY IPOEKTUPOBAHUIO MPOBOJAAT HA OCHOBE
TpeOOBaHUI K COJEP>KAHUIO KYpCOBOM pabOThI MO JUCHUIUIMHE, U3JI0KEHHBIX B METOJUYECKHUX
YKa3aHUSX.

B cnyuae HeBbINONHEHUA W/WIM HeycHemHoill cnaun 25% oT olmiero KojaudecTBa
1ab0paTOpHBIX pabOT W MPAKTUYECKHX paboT, MO KOTOPHIM TMPEAYCMOTPEHBI 3alluTa |
BBIMIOJTHEHHE OTYETa, a TaKKe OTCYTCTBUS MO HEYBa)KUTEIbHBIM MpHUMHAM Ha Oosiee yem 40%
JEKIMOHHBIX 3aHATUSAX  OOYYAIOIIMICS, MPU YCIEUIHOM MPOXOXKIACHUU MPOMEKYTOUHOM
aTTectauuu B (hopMe IK3aMeHa, He MOXKET MOJIyYUTh aTTECTALIMOHHYIO OIICHKY BbIIIE "XOpomIo".

JUisi  yCHemHoro TMPOXOXKACHUS TNPOMEXKYTOYHOW arrectrauud B (opme SK3aMeHa
oOydaromuiicss JODKEH MPOJIEMOHCTPUPOBATh COOTBETCTBUE KPHUTEPUSAM OICHKH YPOBHS
c(hOpMUPOBAHHOCTH KOMMETeHIMI (Tabnuma 14), a Takke BBIMOJIHUTH, BBUIOKUTH OTYETHI B
JIMYHBIN KaOMHET M YCIEIIHO 3alIUTUTh He MeHee 75% mabopaTopHbIX padoT.

[TpomexxyTouHbIN KOHTPOJIb YCII€BAEMOCTH MPOBOJAUTCS B COOTBETCTBUU CO
crangaproM opranuzamuu ['YAII cucrembl MeHemxkMmeHTa kadectBa 3.76 «llonoxkeHue o
TEKYIIEeM KOHTPOJE YCIEBAEMOCTH M MPOMEKYTOUYHOW aTTECTAlMH CTYIEHTOB U aCIHUPAHTOB
['VAIL, oOywarommxcs 1O 00pa3oBaTeNbHBIM MPOTrpaMMaM BBICHIETO 0Opa3oBaHUsA» Ha
ocHoBaHuu npukaza ['YAIl u «O MoAyabHO-PEUTUHIOBOM CUCTEME OLIEHKU KauecTBa y4eOHOMH
paboTtsl ctyneHToB B ['YAII».



Jluct BHeceHUs U3MEHEHUH B pabouyro MporpamMmy JUCIHUILIAHBI

JlaTta BHECEeHUs
N3MEHCHHI 1
JIOTIOTHCHUH.

IToanuce BHECHIETO
A3MEHEHHUS

Coneprxanne N3MEHEHHH W JOTIOTHEHUI

JlaTa 1 Ne

MPOTOKOIA
3aceaHus
Kadeapsl
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3aB.
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