MMHUCTEPCTBO HAVKHU U BBICIIEI'O OBPA3OBAHUS POCCUMCKOM
®EJIEPALINHA
(enepanbHOE rocyapCTBEHHOE aBTOHOMHOE 00pa30BaTENIbHOE YIPEK/ICHHUE BBICIIETO
oOpa3oBaHusT
"CAHKT-IIETEPBYPI'CKHI TOCY JAPCTBEHHBI YHUBEPCUTET
ADPOKOCMMYECKOI'O [TPUBOPOCTPOEHUA"

Kadenpa Ne 41
YTBEPXJAIO
OTBeTCTBEHHBIH 3a 00pazoBaTeIbHYI0
porpammy

pod. A.T.H.,mpod.

Jlucr cornacosanus paboueil IporpaMMsl JUCLUIIINHEL

Iporpammy cocraBui (a) g /r‘ -

JloLieHT, KaH/. TeXH. HAyK { E.JL. Typuenxas

(JI0JDKHOCTB, yd. CTENEeHb, 3BaHHE) (moamuck, nata) (vHnnHae, Gamums)

ITporpamma onoOpena Ha 3acenanuu kadenpsr Ne 41

«19» despamns 2025 T, nporokon Ne 07-2024/25

(11O/KHOCTD, Y. CTCICHB, 3BaHNE)

E.A. Ilepenenkux

(MHALWMATIBL, (aMHITHS)

3aBenyromuii kadenpoit Ne 41 T
JL.T.H.,IpoQ. I'.A. KopsxaBuH
(yu. cTeneHs, 3BaHKE) (moanucs, aata) (vHMIMaTBI, pamMuIIs)

3amectutens qupekropa uHeTUTyTa GIITU M0 MeToquueckoii padote

JIOI,K.T.H. Zﬂ H.IO. Edppemon

(nmozmnuce)

«19» ¢peBpans 2025 ¢

PABOYAA ITPOI'PAMMA JTUCIHUITJIMHBI

((MeTOZ[OIIOI‘PISI U TEXHOJIOI'Usl IIPOCKTUPOBAHUSA I/IH(bOpMaI_II/IOHHI)IX CUCTEM»
(HaumeHoBaHHe JUCIMIUTHHBI)

KOI[ HalpaBJICHUA HOHFOTOBKI/I/

09.04.03
CHEIUAILHOCTH

HaumenoBanue HaIlpaBJICHUS
HOL[I‘OTOBKI/I/ CHCAAJTIBHOCTH

Ipuknaguas nHpoOpMaTHKa

HaumenoBanue
Iludposast aHaTUTHKA IPOU3BOACTBEHHBIX CUCTEM
HaIpaBJICHHOCTH
®dopma o0yueHUs OouHas
Tl'op npuema 2025

Camnkr-IlerepOypr— 2025

(IOTKHOCTB, y4. CTeNeHb, 3BaHUE) (moamuck, nata) (MBEHIHATEL, GaMILTHS)



AHHOTaNIMA

HucuummmHa «MeTofoNoTusT W TEXHOJIOTHS TPOSKTUPOBAHHUS WH(POPMAIIMOHHBIX
CUCTEM» BXOAUT B 00pa3oBaTeNbHYI0 NPOrpaMMy BBICIIETO OOpa3OBaHUA — MPOTPaMMy
MarucTpaTypbl IO HampaBieHuto0 mnoarotoBku/ crneuuansHoctd  09.04.03  «[Ipuxnagnas
uHpopmatuka » HamnpaBieHHocTH «l{udpoBas aHanUTHKa TPOU3ZBOACTBEHHBIX CHCTEM.
Juctummaa peanu3yercs kadempoid «Nod 1.

JlucuuniuHa HalejaeHa Ha GOpMUPOBAHKE Y BBITYCKHUKA CIIETYIOIIUX KOMITETEHIUI:

YK-2 «Crioco0eH yrpaBiisiTh MPOSKTOM Ha BCEX ATAIMAX €r0 JKU3HCHHOTO K1)

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

OIIK-7 «CnocobeH ucnoiab30BaTh METO/AbI HAYUHBIX HCCIEAOBAHUNA U MAaTeMAaTH4YEeCKOTrO
MOJICTTUPOBAHUS B 00JIACTH TPOSKTUPOBAHUS U YIIPABICHUS HH()OPMAIIMOHHBIMUA CUCTEMAMI)

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

Copep:xaHuie TUCHUILIMHBI OXBAaThIBAET KPYT BOIPOCOB, CBSI3AHHBIX C MPOCKTUPOBAHHUEM
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
HEPETSIMOHHBIX 0a3aX MaHHBIX Ha MpHUMepax JOKYMEHT-OPHEHTPOBaHHOW H TpadoBoil 6a3
JAHHBIX.

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

[IporpamMmmMoit AMCHUIUIMHBI MPEAYCMOTPEHBI CIEAYIONIME BHUIbI 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. IlepeudeHb MIaHUPYEMBIX PE3YIHTATOB OOYUYEHHUS 11O AUCLIUIIIIMHE

1.1. Ilenu npenogaBaHusi JUCIUTUIMHBI

Obecnieuenre mpodeccHoHATBbHOM MOATOTOBKM MAarucTpoB B o00yacTu pa3paboTKu
WH(OPMAIIMOHHBIX CHCTEM, (OPMHPOBAHUE HABBIKOB KOMIUIEKCHOTO IPOCKTUPOBAHUS U
peanu3alnuy NporpaMMHBIX PEIICHUH.

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

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

B pesynbrate m3yueHUs AMCHUILTUHBI OOYUYAIONIUICS JOJDKEH 001alaTh CIEAYIOMUMU
KOMIETCHIMSIMH WM WX YacTaMu. KoMneTeHIMy U UHAWKATOPHI UX JIOCTHXKEHUS MPUBEICHBI B
tabsuue 1.

Ta6ymmma 1 — [lepeyeHb KOMITETCHIIMI W MHIUKATOPOB UX JTOCTHIKCHUS

Konu
Kareropus (rpynna) Konx 1 HauMeHOBaHME HHIUKATOpa
HauMEHOBaHME
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]]a4 B YCIOBUIX
1u(poBHU3AIUH 00IIIEeCTBA

VK-2 Crnocoben
VYHHBepcalbHbIE 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 npeHa3HauCHHBIE 1715l B3aUMOACHCTBHS C
BbIpabaThIBast
KOMITETEHIIHH JIPYTUMHU JIOJBMH U BBITTOTHEHHS
KOMAaHTHYIO .
KOMaHTHOU paboThI
CTpaTeTHuIo JJIs
JOCTHKEHUS

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 OCOOEHHOCTH
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 MOIX0/1a K YITPABICHHIO

OCYIIECTBJIIATh ot JXOMa 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 METOJIOJIOTHIO




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

2. Mecro nucuumumnbl B cTpyktype Ol
JucuumumHa u3yvaercsi CTyleHTaMu B 1 cemecTpe o0ydeHHs.
3HaHMs, TOJYYEHHBIC IPU U3YYEHUU MaTepuala IAHHOM IHUCLUUIUIMHBI, MMEIOT Kak
CaMOCTOSITENIbHOE 3HAUE€HUE, TAK U UCIIOJIb3YIOTCS IIPU U3YUEHUU IPYTUX AUCLMILINH:
— Pacnpenenennsie nHGOPMAIMOHHBIE CUCTEMBI,
— CoBpeMeHHBIE TEXHOJIOTUHU pa3paboTKH MPOrpaMMHOTO 0OecrieueH s,
— HHTepHeT-nporpaMMHUpOBaHue,
Apxurekrypa npeanpustaii u UC

3. OOBEM ¥ TPYTOEMKOCTh TUCITUTUIAHBI
JlanHbie 00 00IIEeM O0BbeMe JUCIUILIMHBI, TPYJOCMKOCTH OT/AEIBbHBIX BHUJOB Y4E€OHOMH
paboTHI IO TUCIUTUIMHE (M PACIIPEICTICHIE TOW TPYIOSMKOCTH MO0 CEMECTpaM) MPEACTABICHBI B
Tabimue 2.

Tabmuna 2 — O0beM U TPYAOEMKOCTh JUCITHIIITNHBI

Buz yueGHoi paGoThi Beero TpynoeMKocTh o cemecTpam
Nol No2
1 2 3 4
Oowan mpyooemKocmp oucyunIuHbl, 9/ 324 6/ 216 3/ 108
3E/ (uac)
U3 Hux uacoe npakmuyecKkoil no020moeKu
AyoumopHnuie 3anamus, BCETo 4ac. 68 34 34
B TOM YHCIIE:
nexiuu (JI), (dac) 17 17
npakTudeckue/ceMunapckue 3ansatus  (113), 17 17
(gac)
nabopaTtopHubie padoTsl (JIP), (uac) 17 17
KypcoBoii npoekT (pabdota) (KII, KP), (gac) 17 17
HK3aMeH, (Jac) o4 o4
Camocmoamenvnan paboma, Bcero (4ac) 202 128 74
Buo npomesicymounon ammecmayuu: 3a4er, 3auer
OK3.,
mudd. 3auer, sx3amen (3auer, Hudd. 3auq, OK3.
K3 F*) 3auer

*k
IIpumedaHue: kaHAMAATCKHI 9K3aMeH

4. ConeprxkaHue TUCHUTUTHHBI
4.1. Pacnpenenenue TpyI0€MKOCTH JTUCIUTUIAHEI IO pa3ieiaM U BUIaM 3aHITHM.
Paznensl, TeMBl AUCHUTIIMHBI U MX TPYAOEMKOCTh MPUBEICHBI B TabIuUIE 3.

Ta6mmma 3 — Pa3nensl, TeMbl TUCIUIUIAHBI, KX TPYJT0EMKOCTh

Pazgensl, TeMBI TUCITUTIIMHEL H(?;I;H H(iég)f;) (tjl-i\l::) (5&2) ((EII;S)
Cemectp 1
Pasnen 1. Metoaonoruu pa3paboTKy MPOrpaMMHOTO 1 10
obecneyeHus.




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 IPpOrpaMMHOE 00SCIICUCHUE JITIst
CO3JIaHMsI, BHITTOJHEHUS,, MOHUTOPUHTA ¥ OPKECTPOBKH 2 4 10
MOTOKOB OIlepanuii no oopadboTke qaHHbX Airflow
Pazpen 7. Peanusanus XxpaHeHUs JAHHBIX B 4 9 10
HepeJIIMOHHBIX 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
Hroro B cemectpe: 17 17 74
Hroro 17 17 17 17 202
[IpakTueckass MHOArNOTOBKA 3aKJIIOYAcTCd B  HENOCPEACTBEHHOM  BBIIIOJHEHUU
OOyJaroImMMHUCS  ONPENCICHHBIX  TPYAOBBIX  (YHKIWH,  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  MOJIEJEH

[IpoOnemMbl  pa3pabOTKH  CIOXKHBIX MPOTPAMMHBIX  CHCTEM.
pa3paboTKu  TPOrPaMMHOTO
KU3HEHHOTO
Knaccuueckas
TexHomoruu ObIcTpoit pa3paboTku. COBpEMEHHBIE TEXHOJIOTHHU
npoektupoBanus. Agile-merogonoruu.
IIpedycmompena unmepaxmusHnas ¢oopma nposedeHus

3aHAMUA. KOMOUHUPOBAHHAS JIEKYUSL C DJIeMEHMAaMU NeKYUU-
becedvl U 1ekyuu ¢ 0emMoHcmpayuell ciauoos.

[MUKJIa
TEXHOJIOTHS.

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

Bonpocel, cBsi3aHHBIE C aHATU30M MPEIMETHOW o0nacTu W
BBIZICJICHHEM TpeOOBaHUI K pa3pabaThIBAEMO MPOTPaMMHOMN
CUCTEME. Busyanbnbie CPEACTBA  NPOECKTUPOBAHUSA
MPOTPAMMHBIX CUCTEM.

Huarpammsel  UML. JluarpamMmma BapHaHTOB HCIIOJIb30BaHUS.
Huarpamma  kmaccoB.  Kmaccel  ananuza.  Jluarpammel
B3aMMOJIeUCTBUs. J{narpaMmsbl pa3MeEIIEHUs] 1 KOMIIOHEHTOB.
IIpedycmompena unmepaxmusHas ¢oopma nposedeHus




3auAMUsL: TeKyus ¢ 0eMOHCmpayuel ciaioos.

Paznen 3. OCHOBBI MPOEKTUPOBAHHS H PEaIU3alUH IPOTPAMMHOIO
obecrieveHusl.

MplinuieHre B CTHIIE MATTEPHOB. [IPUHIMIBI TIOCTPOCHHS MATTEPHOB.
[arrepusr Habmonarens, KommonoBmuk, Komanaa. [lpoektupoBanue
MoJIb30BaTeNbckoro  uHTepdeiica. CymHocTHas 3¢ (HEeKTHBHOCTD.
CornmacoBanHOCTh 3amad. HaOmromaemocth 3amad. BusyampHas
CBSIZHOCTb.

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

Paznen 4. PazpaboTka Ha OCHOBE MHTETpallUN

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

IIpedycmompena unmepaxmuenas ghopma nposeoenust
3aHAMUAL: TeKYUsi ¢ OeMOHCmpayuel Ciauoos.

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

udctasinua - Ha  TIK.

3aHAMUA: TeKYUsi ¢ OeMOHCmpayuel Ciauoos.

Pasznmen 6. YnpaBneHue HepelsMOHHBIME 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

Onpenenenne kagectBa [10. ®akropr! kauectsa [10. Bepuduxanus n
Banuaanus. [Inan obecrieueHuns kayecTna.
IIpedycmompena unmepaxmusHas ¢oopma nposedeHus

3aHAMUSL: TeKYUsi ¢ OeMOHCmpayuel Ciauoos.

Pazpnen 9. Texnonoruu no npoasxenuto [1C Ha peiake [10
Ocobennoctu | T-unaycrpun. [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, |MPAaKTHYECKOH |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 Tpe60BaHHI>i HHTepaKTHBHOﬁ
K [IPOTPaMMHOMY dopme: penreHne
obecrieueHuIo CHTYalMOHHBIX 3a71a4.
4 | PazpaboTka Ha OCHOBE | 3aHSATHE MPOBOIUTCS B 2 2 4
MHTCTpaluH WHTEPAKTUBHOMN
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 paGoT TpynoeMKoCTb, | TPaKTUYECKOW | pa3aena
n/m (uac) MOATOTOBKH, | JMCIIHII
(dac) JINHBI
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 s Apache Airflow 4 4 7
Bcero 17 17

4.5. KypcoBoe npoeKkTupoBaHue/ BBHIIOIHEHUE KYPCOBOU PabOTHI
[lens KypcoBoit paboOTHI: peanu3amus MPOTPAMMHON CHCTEMBI B COOTBETCTBHUU C
BbIOpaHHON MeTozonorueit npoekruposanus MC.

[TpumepHbIe TeMBI 33/1aHUI Ha KYpCOBYIO paboTy npuBeaeHsl B paszaene 10 PIT/L.

4.6. CamocrosrenbHas paboTa 00yJarouxcs

Buapl camocTosTenbHON paboThI B €€ TPYI0EMKOCTh MPUBEICHBI B Ta0IHIIE /.

Tabnuna 7 — Bunbl caMoCcTOATEIbHOM paboThl M €€ TPYJ0EMKOCTh




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)

Jomamnee 3aganue (/13)

Kontponbnsie pabotsl 3a04nukoB (KP3)

[ToaroroBka K MpOMEKYTOUHOM

arrectanuu (I1A) 38 28 10

Beero: | 202 128 74

5. IlepeuyeHnb y4eOHO-METOAMYECKOTO OOSCTICUCHUS

JUISL CAMOCTOSITEIbHON pabOThI 00YYAIOMIMXCS MO TUCIUILINHE (MOIYIIIO)

Y4eOHO-MEeTOINYECKHE MaTepuallbl ISl CAMOCTOSITENIFHOW paboThl 00yJaroImuXxcs 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 cchlika

KomiuecTso 3x3eMILIsIpoB B
Oubmoreke
(KpoMe 2JIEKTPOHHBIX SK3EMILISIPOB)

9BC Jlanb

Typueukas, E. JI. [IporpaMMHas UHKEHEpHS.
WNurterpanvonnsiii moaxos k paspadotke / 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
JI0CTyMNa: JUIsl aBTOPU3. MOJIb30BaTENEH.

9BC Jlanb

APXUTEKTYpHBIC PEeLICHHUS WHPOPMAIIMOHHBIX
cucTeM : yueOHMK Juist By30B / A. . 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 (nata
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 Cpef : ydeOHoe
nmocobue / A. B. Arpanosckuii, E. JL
Typuenxkas ; C.-Ilerep0. roc. yH-T a3poOKOCM.
npUOOPOCTPOCHUS. - DIEKTPOH. TEKCTOBBIC
nan. - Cankt-Ilerepoypr : Usn-so I'YAIIL
2023. - 91 c.

3bC
FOpaiir

I'nunenko, U. I'. Texnonorus paspaboTku
IPOTPaMMHOTO OOecTieueHUsI : 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 HHXKEHEpUS.
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 FOpaiit [caitt]. —
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.
nprOOPOCTPOCHHUS. - 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. : MU3a-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. —
(Boiciiee 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. Autunos, A.A. ByOHoB,

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
JOCTYTA: 1O MOJIHUCKE.

9bC UYepnsies, C. A. [lpuHiunsl, naTTepHsl 1
FOpaiirt METOI0JIOTUHU pa3pabOTKH IPOrpaMMHOTO
obecrieueHus : yueOHOe mocoOue asi By30B /
C. A. YepnbieB. — MockBa : 3narenbcTBo
IOpaiir, 2023. — 176 c. — (Bricmee
oOpazoBanue). — ISBN 978-5-534-14383-6.
— Texcr : anexTponnbli // O6pa3oBaTeabHas
iatdopma FOpaiir [caiit]. — URL:
https://urait.ru/bcode/497029 (nara
obpamienus: 15.08.2023).

7. TlepedyeHb HIEKTPOHHBIX 00PA30BATEIBHBIX PECYPCOB
UH(OPMAIMOHHO-TEIIEKOMMYHUKAITMOHHOM ceTu «IHTepHeT»
[Tepeuenn AIIEKTPOHHBIX o0pazoBaTeNbHbIX pecypcoB nH(pOpMaITMOHHO-
TEJICeKOMMYHUKAIIMOHHONH ceTu «MHTepHeT», HEOOXOOUMBIX MJii OCBOCHHUS 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'VAII
https://Ims.guap.ru/new/login/index.php CAOT'YAII

8. IlepeueHp MHPOPMALIMOHHBIX TEXHOJIOTUI
8.1. [lepeyenbp mporpaMMHOr0 o0OecCHeueHus, HCIOJIb3YEeMOT0 TIPH OCYIIECTBICHUU

06p330BaTeJ'IBHOFO mponecca 1mo JUCHUILINHE.

[TepeueHsb UCMONIB3yeEMOr0 IPOrpaMMHOT0 oOecrieueHus npeacrasieH B Tabuune 10.

Ta6ymmma 10— [Tepeyers mporpaMmMHOTo o0ecrieueHus

Ne i/t

Hanmenosanue

He npenycmorpeno

8.2. IlepeueHp

MH()OPMALIMOHHO-CIIPABOYHBIX

CUCTEM,UCITIOJIb3YCMbIX IIpu

OCYIIECTBIICHIH 00pa30BaTEIBHOTO MPOLECcca MO JUCIUTUINHE
[lepeuenr uCHOIB3yeMBbIX HH(POPMAIIMOHHO-CIIPABOYHBIX CHCTEM IMPEJCTaBICH B

Tabnue 11.

Tabmuna 11— [lepeuens nHGOPMAIMOHHO-CIIPABOYHBIX CUCTEM

Ne i/m HaunmenoBanue
He npenycmotpeno
9. MarepuanbpHO-TeXHHYECKast 6a3a
CoctaB MaTepuambHO-TEXHHUYECKOH 0a3bl, HEOOXOAUMOW JJs  OCYIIECTBIICHUS
00pa30BaTeILHOTO TpoIiecca MO TUCITUTUIHHE, TIPECTaBIeH B TabmuIel 2.
Tabnuna 12 — CoctaB MaTepHallbHO-TEXHIUYECKON 06a3bl
Howmep

HaumenoBanue COCTaBHOM YacTu | AyAUTOPHH

/I | MaTepHAIbHO-TEXHUYECKOU Oa3bl (mpu
HE0OXOIUMOCTH)
MynbTUMeaUITHAS JTEKIUOHHAS ayTUTOPUS
Crenuanu3upoBaHHas J1adbopatopust 52-19, 52-17

10. Onenounble cpeacTBa AJs MPOBEIEHHS IPOMEXYTOUHOM aTTecTallu
10.1. CocTaB OIICHOYHBIX CPEICTBAJIS TPOBEACHUS TPOMEKYTOYHOH aTTeCTAI[UH
oOyyaromuxcst o JUCUUIUIMHE IpuBeAeH B Tabnuue 13.
Tabmuma 13 — CocTaB OIEHOYHBIX CPEACTB ISl IPOBEICHHS POMEKYTOYHOH aTTeCTAIIUN

By npomexyTo4HOM aTTecTalluu

HCpC‘-ICHB OICHOYHLIX CPCACTB

DK3aMeH

Cnucok BONPOCOB K IK3aMEHY;
TecTsl.

3auer

Cnucok BOIpOCOB;
Tectol

BrimonHenue kypcoBoit paboThl

DKcrepTHasl OIEeHKa Ha OCHOBE TPEOOBaHUH K
COJIEPKAHUIO KYpCOBOM paboTsI o
JUCITMIIIINHE.



http://lib.aanet.ru/

10.2. B kauecTBe KpUTEpPHUEB OIICHKH YPOBHSI CPOPMHUPOBAHHOCTH (OCBOCHUS)
KOMIIETEHIIMH 00ydJalouIMMHCs MPUMEHseTCsT 5S-0ajuibHas IIKaja OLEHKU C(HOPMHUPOBAHHOCTU
KOMIIETEHIINM, KOTopas npuBeaeHa B Tabnuie 14. B Teyenue cemectpa MOXKET MCIOIB30BATHCS
100-0annpHast ~ mKama ~ MOAYJBHO-PEUTHHTOBOW  CHUCTEMbl ~ YHUBEPCUTETa,  IpaBHia
HCIIOJIb30BaHUsI KOTOPOM, YCTAHOBJIEHBI COOTBETCTBYIOLIUM JIOKAJIbHBIM HOPMATHUBHBIM aKTOM
['YAIL
Ta6mmma 14 —Kpurepun orieHkH ypoBHsI cPOPMUPOBAHHOCTH KOMIIETEHITUN

OI11eHKa KOMITETEHITUN

Xa AKTCPHUCTHUKA CDOPMUPOBAHHBIX KOMHGTCHIIPIIZ
5-0ayuipHasd IIKaia PaKTep (bopvmp

— oOyyaromuicss TIyOOKO M BCECTOPOHHE YCBOWJI IPOrPAMMHBIN
MaTepua;

— YBEpPEHHO, JIOTHYHO, ITOCIIE0BATEIHLHO U TPAMOTHO €T0 M3JIaracr;

— ONMHpasCh Ha 3HAHWS OCHOBHOW W JIOTIOJHHMTEIBHOW JINTEPATYPHI,
TECHO IPHBS3bIBACT YCBOCHHBIC HAYYHBIC ITOJIOKCHHS C MPAKTHICCKON
JESITEIIbHOCTHIO HAPABIICHHS;

— yMeJ0 000CHOBBIBAET U ApTYMEHTUPYET BBIJIBUTACMEBIC UM HJICH;

— JIeJIaeT BBIBOALI H 000OIIECHHS;

— cBOOOJIHO BJIaJICCT CHCTEMOM CIIeIMATM3UPOBAHHBIX TOHSITHH.

«OTJIIMYHO»
(Ga4uTCHO»

— 00yJaromuics TBEPIO YCBOWII MPOTPAMMHBIN MaTepHa, TPaMOTHO H
[0 CYIIECTBY W3JIaraeT €ro, ONUpasch Ha 3HAHUS OCHOBHOU
JUTEPaTypPHL;

— HE JIONYCKAEeT CYIIECTBEHHBIX HETOYHOCTEH;

— YBSI3BIBACT YCBOCHHBIC 3HAHUS C NPAKTHYCCKON JESITEIHHOCTHIO
HaIPaBIICHUS;

— apryMEHTUPYET HAy4YHbBIC TOJI0KCHUS;

— JIeJIaeT BBIBOALI H 000OIIECHHUS;

— BJIQJICET CHCTEMOH CIIeIMaTN3UPOBAHHBIX TTOHSITHH.

«XOpOLIO»
(Ga4YTCHO»

— oOyyarouuiicss yCBOWJI TOJbKO OCHOBHOW IPOrpaMMHBIA MaTepua,
II0 CYIIECTBY M3JIaracT €ro, ONHPasCh Ha 3HAHUSA TOJbKO OCHOBHOM
JIUTEPaTypHl,

— JIONyCKaeT HeCYIIECTBEHHbIE OIINOKU U HETOYHOCTH;

— UCIIBITBIBAECT 3aTPYAHEHUS B IPAKTUYECKOM IPUMEHEHUU 3HAHWUU
HallpaBJICHUS,

— cn1abo apryMeHTUpPYeT Hay4dHbIE MTOJIOKEHHUS;

— 3aTpyaHsieTcs B GOpMYIMPOBAHUN BBIBOAOB M 0000OIIEHHUI;

— 9YaCTMYHO BJIAJCET CUCTEMON CIIENMAIN3UPOBAHHBIX OHITH.

«y/IOBJIETBOPUTEITHHOY
«BaYTEHO»

— o0ydJaromuiicss He YCBOWJI 3HAYUTENBHOW YacTH MPOrPaMMHOTO
MmarepHaa;

— JIOMYCKaeT  CYLIECTBEHHbIE  OMMOKM W  HETOYHOCTH  HpHU
paccMOTpeHHH Ipo0JIeM B KOHKPETHOM HalpaBIICHUH,

— MCTIBITBIBAET TPYTHOCTH B MPAKTHYECKOM PUMEHEHUN 3HAHHIA;

— HE MOXKET apryMEHTHPOBATh HAy4YHbIE MTOJIOKECHMUS;

— He (JOpMYIIHPYET BBIBOJAOB U 0000IICHUH.

«HEY/IOBJICTBOPHTEIIHHOY
«HE 3aUTCHO»

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

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

Ne n/mt Ilepedenp BonpocoB (3a7au) i SK3aMeHa Koz
MHAMKATOpa
1. Omnpenenenue TpeOOBaHUI K TPOTPAMMHOMY 0OECTICUECHHIO. VK-2.V.2
IloHsITHE «MHOXKECTBEHHOCTH TOUEK 3peHus». ITpumepsl.
2. Jlaiite onpesenieHne NOHATHIO «00JIagyHbIe TEXHOIOTHH. VK-2.B.2

CpaBHHTE 3TO MOHATHS C MOHITHEM «TE€XHOJIOTHHU
pacnpeieICHHbIX BBIYUCICHHIN.

3. Cucremsl KoHTpoJIs Bepeuil. Cuctemsl ynpasienus BepcusiMmu | YK-3.3.2




(VCS - Version Control System).

4, Peanuzarus B3anmMoneicTBUS MEX Iy pa3paboTIMKaMu B VYK-3.3.2
crcTeMax yrpasleHus mpoekTamu. Ilpumepsl.
5. Haznauenue nporpaMMHO-TI€JIEBBIX METOA0B pu pazpadbotke | OIIK-7.3.1
NC. ITpumepsl.
6. Oco0eHHOCTH MPOBEACHHUS MCCIICIOBAHUS MTPEIMETHOM OIIK-7.V.1
obnactu pa3pabareiBaemoit IC B oTnuumu oT
IPOMBIIIICHHBIX TPOoeKTOB. O0IIKe NOAX01bl U IPUHIIMIIBL.
7. TexHuueckue NpoBEpKH U ayauThl it obecnieueHus kadyectsa | OITK-8.3.2
I1C
8. 3anaun no aBroMarusauuu tectupoanus 11C. Ilpumepsl. OIIK-8.3.2
9. Krnaccuaeckune momenu u Mmeroaosioruu rnpu pazpadorke [IC B | OIIK-8.VY.1
IPOrpaMMHOM HHXeHepuu. [Ipumepsl IPOEKTOB.
10. KopnoparusHbsie Mosenu u metogonoruu npu pazpadorke [IC | OIIK-8.VY.1
B IPOrpaMMHOM nHkeHepuu. [Ipumepsl IPOEKTOB.
11. WNunycTpuanbHbie MOJIETH U METOI0JIOTHH TIPH pa3paboTKe OIIK-8.VY.1
I1C B nporpamMMHo#i uH>xeHepuu. [IpuMeps! NPOEKTOB.
12. Opranmzanus npouecca pazpadorku I1C o mogenu SCRUM | OIIK-8.B.1
13. Opranmzanus nporiecca pazpadorku I[1C mo BogonaaHon OIIK-8.B.1
MOJIETHN
Bompocsr (3amaun) st 3aueta / qudd. 3auera npepcraBieHsl B Tabmuie 16.
Ta6ymmma 16 — Boripocs! (3amaun) mis 3auera / audd. 3adera
Kon
Ne i/ [Tepeuens BompocoB (3ana4) ais 3adera / qudd. 3adera HHIIKATOPA
1. Oxapakrepu3yiite (yHKIIMOHATBHYIO U CTPYKTYPHYIO VK-2.¥.2
OpraHU3aIMIO IIEHTPa 00PaOOTKH TaHHBIX VIS TIOJIICPIKAHMS
00JIaYHBIX TEXHOJIOTHH. B ueM Mexay HUMU oTiu4us?
[Ipumepsl.
2. [ToHsATHE «MUKPOCEPBUCHOMN apXUTEKTYpb». [IpruMepbl YK-2.B.2
3. [Tpobnema koHTpOIst Bepeuit [1C YK-3.3.2
4. ITpobnembl MpUMEeHEeHUs! HHHOBAIIMOHHBIX TEXHOJIOTHH MpH OIIK-7.3.1
pazpabotke VC. ITpumepsi.
5. OcHOBHBIE HaNpPaBIEHNS 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» apXHUTEKTYpPOIl»
8. CepBucHo-opueHTUpyemas apxutekTypa. [Ipumepst OIIK-8.Y.1
9. Mojenu npepocTapieHus 00IaYHbIX TeXHOJorui. IIpumepsl. OIIK-8.V.1
10. Apxurektypa obiadnoro SaaS-npunoxenus. [Ipumep. OIIK-8.VY.1
11. Opranuzanus npouecca paspadorku I1C B cooTBeTCTBHM C OIIK-8.B.1
KopropaTuBHOU MeToonorueit MSF.
12. Opranuzanus npouecca paspadorku I1C B cooTBeTCTBHM C OIIK-8.B.1

KOpropaTuBHOM Metoonorueit IBM.

[lepeuenr TeM s KypCOBOTO MPOEKTHUPOBAHUSA/BBIIIOJHEHUSI KYpCOBOM pabOThI
MpeJICTaBICHbI B Ta0wmie 17.
Tabnuna 17 — IlepeyeHb TeM Juisi KYpCOBOTO IPOEKTUPOBAHMSI/BBIIIOIHEHUSI KYPCOBOM pabOThI

Ne i/t

‘ [TprMepHBIii TepeueHb TeM ISl KYPCOBOTO MPOEKTHUPOBAHMSI/BBINOIHEHUS ’




KypCOBO# paboOTHI

1. [IpoexTupoBaHue U peaau3aius IPOrpaMMHON CHCTEMBI TT0 00paboTKe
rpaduueckux n300paskeHui

2. [TpoekTupoBaHue U peann3alus HHTEPAaKTUBHOTO TPEHAXKEPA

3. [TpoexkTupoBaHme U peanu3alus IPOrpaMMbI-ITUPPATOPA TEKCTOBBIX
coo0IIeHn

4. [TpoexkTupoBaHKEe U peanu3allis IPOrpaMMBbI TSI CKATHS TEKCTOBBIX (haiiioB
(apxuBaTopa)

S. [IpoexTupoBanue u peanuzaiys BeO-cUcTeMbl (IO MPEIMETHBIM 00JaCTsIM)

6. [TpoexkTupoBaHue U peanu3alus IPOrpaMMHON CUCTEMBI IS UHYCTPHH
urp.

7. Peanu3anus nporpamMmMHOro gppeiMBOpKa JIJIsl aBTOMATU3AIUN TECTHPOBAHUS

Bompocst

oJid IIPOBCACHUA HpOMe)KYTOqHOfI arreécralliu B BHUAC TCCTUPOBAHUA

MpeACTaBICHBI B Ta0nwuie 18.

Tabnuna 18 — [IpumepHbIil epeyeHb BOPOCOB JJIsl TECTOB

y Kon
Ne /i IIpuMepHBIii IepeYeHb BOIIPOCOB ISl TECTOB
WHJIUKaToOpa
1. K kaxnoii mo3uuum, 1aHHOH B JIEBOM CTO0JI011Ie, TOA0epuTe
COOTBETCTBYIOIIYIO MO3UIIMIO B IPABOM CTOJIOIIE. VK-2.¥.2
[Ipu npOEeKTUPOBAHUM TUIIOBOW CTPYKTYPBbl HHTEPHET-NIPUIIOKEHUN
BBIICJISIOT TpH ypoBHs. COeIMHUTE Ha3BaHKME YPOBHS M €r0 Ha3HAYCHHUE
YpoBHU Haznauenne
1 | Yposens npeacrasnenus | A JIOCTYIIEH I10JIb30BATEISIM
yepes Opay3ep U COCTOUT U3
KOMIIOHEHTOB
M10JIb30BaTEIBCKOTO
uHTepdeiica 1 KOMIOHEHTOB
rpouecca
MOJIb30BATEIBCKOTO
uHTepdeiica, KOTOpbIE
MOJJEPKUBAIOT
B3aMMO/JIEVCTBHUE C
CHCTEMOI
2 | YpoBenb OusHec-noruku | b MIPUHUMAET 3aIPOChI
IIOJIb30BaTEIICH,
o0OpabatbIBaeT ux u
onpeaeNnsieT MapupyThl, MO
KOTOPBIM OynieT
OCYIIECTBIATHCS JOCTYI K
JIaHHBIM.
3 | YpoBeHb gocTyma K B MPUHUMAET BBI3OBBI JAHHBIX
JTaHHBIM Y MIPEIOCTABIIAET TOCTYII K
MOCTOSSHHOMY XPaHWJIUIILY.
2. IIpounTaiiTe TEKCT U YCTAHOBUTE COOTBETCTBHUE. VK-2.B.2
K kaxnoii mo3unmnu, 1aHHOI B JIEBOM CT0JI01Ie, MOA0EpPHTE COOTBETCTBYIONUIYIO
MO3UIMI0 B IPABOM CToJIOLE.
CoOTHECHTE Ha3BaHHUE MPAaKTUK METOHO0JIOTMU DeVOpS 1 €€ OIPCACIICHUC
I Hazpanue | Haznauenue




1 HemnpepbiBHas uHTETpanus A 9TO MPAKTHKA pa3pabOTKH
NPOrPaMMHOI0 00ecIeUeH s, IPH
KOTOPOI U3MEHEeHMs Koja
PETYISAPHO COETUHSIOT C
OCHOBHOH BETKOU IIPOEKTA U
MIPOBOJAT aBTOMATUYECKUE TECTHI
Ha Ka)KJIOM 9Tarne cOOpKH

2 HenpepsiBHas mocraBka b 3TO MPaKTHKA pa3pabOTKH
MIPOTPAMMHOTO 00eCTICUCHHS,
KOTOpasi MO3BOJISICT BBIYCKATH B
pein3 Bce N3MEHEHUs Ha JTare
pa3paboTKu MPOAYKTA.

IIpouuTraiite TekcT, BbIOEpUTE NPABUJILHBIH OTBET U 00BSICHUTE CBOH BBHIOOP VK-2.B.2
BriGepute HOTaIHMIO OMUCaHUsI BeO-CEPBUCOB M JOCTYIAa K HUM, OCHOBAHHBIH Ha SI3BIKE
XML u o6wsicHHTE CBOI BEIOOD
a. =WSDL
6. JS
B. XSD
r. SOAP
OTtBer
IIpounTaiiTe TEKCT H YCTAHOBUTE COOTBETCTBHE. VK-2.V.2
K xaxnoii mo3uuuu, 1aHHOI B JIEBOM CT0JI01e, 0A0epUTEe COOTBETCTBYIONULYIO
TMO3MLMIO B IPABOM CTOJI01E
[pusioKeHus MPETOCTABISIOT JOCTYI K CBOUM (DYHKITHSIM C TIOMOIIBIO CIICI[HATbHOMN
nporpammet — Application Programming Interface unu API. Coenunnte HazBaHue
tumnoB APl ¢ ux HazHaueHueMm.
Tumsr API Hasnauenune
1 YacTHble UM BHYTPEHHUE A st0 API opranuzauuu,
HCTIONIb3YEMBIE TOJIBKO IS
nepeaay JaHHBIX MEKITY
CHUCTEMaMU BHYTPH OJTHOM
KOMITaHUH U PEUICHUS
KOPITIOPATHBHBIX 3a/1a4.
2 OO0uieocTymHBIC WIIH b API ¢ o0mmM goctynowm,
My OIMYHbIC KOTOpBIE MOYKET UCTIOTIH30BaTh
TPEThSI CTOPOHA.
3 ITapTHepckue B API, nocTymnHbIe HCKITIOUUTENHHO
aBTOPU30BAaHHBIM MapTHEpaM U
KIIMEHTaM JUIs pa3paboTKu
MPOrpaMM ¥ MUHUMH3AITUN
H3JICPIKEK.
IIpounTaiiTe TEKCT U YCTAHOBUTE COOTBETCTBHE. VK-2.B.2

K xaxnoii mo3uumu, 1aHHOH B JIeBOM CT0JI0Le, 1010epuTe COOTBETCTBYIOLIYIO
MO3MLMIO B IPABOM CTOJI01e

I/IHTerpaHI/ISI MEKAY NMPUIIOKCHUAMU MOXKET IIPOUCXOJUTH PA3HBIMU criocodamu.
VYcTaHoBHTE COOTBETCTBUE MECKAY TUIIOM UHTETPpAllU1 U OITMCAHUEM TeXHOJ’IOFHﬁ, Ha
OCHOBC KOTOPBIX MPOUCXOAUT B3aMMOCBA3b HpPIJ'IO)KCHHfI.

Tun u"Terpauuu Onucanue
1 npsMbIMU BbI3oBamMu API o mrabioHy request-reply (3ampoc-
"Touka-Touka" OTBET) WK one-way (OTHpaBKa B

OJIHY CTOPOHY).
OO6bI9HO peanusyeTcs
nocpeactBoM REST API wim RPC-

B3aUMOJEUCTBUS.
2 00MEHOM Uepe3 CJION CpeaHero HanpuMep 4epe3 CUCTEMBI
YPOBHS — UHTETPALIUOHHYIO yIpaBleHUs ouepesiMu (message

LIMHY brokers) Tuna RabbitMQ u Apache




Kafka wnu ipu mocpeacrse ESB
(enterprise service bus).

3 00OMeHOM (haitmamu JlaHHBIE COXPAHSIOT HA JIOKATEHOM
WIN YAATEHHOM XPaHUITHIIE,
OTKy[1a TOTOM
MepEeIAI0T/CUUTHIBAIOT TI0
npotkonam FTP

[Ipouwuraiite TEeKCT U BHIOEPUTE IPABUIBHBIE OTBETHI

Bribepure moxo/isl K COXpaHEHUIO H3MEHEHHH B (aiiaX IpoeKTa, HaXOASIINXCS 110
ynpaesnenue Git

a. [NocnemoBaTenbHOCTE CHUMKOB COCTOSTHUH (haiiioB.

0. CoxpaHeHHe Pa3HALBI MEXIY COCTOSHUSIMHE (HaiIoB.

B. Kaxnoe n3menerne ¢aiina puKcUpyoT B HOBOM (aiinie, MpUIHCHBAas B
Ha3BaHHUE 1ATy M3MEHEHUSI.

YK-3.3.2

IIpouuraiiTe TeKCT U BbIOepPUTE NPABUIbHBII 0TBET
Bo Bpems pa3paboTku MPOMCXOIUT W3MEHEHHUS M JOOABIICHIS MHOKECTBA (DAIIOB B
pero3uTopuii mpoekTa. 3ahUKCUpyiTe Ha3HAUeHHe KOMaH 61 git commit

a. CO3JaeT HOBBIA PENO3UTOPUI

6. oroOpaxkaeT CIIMCOK U3MEHEHHBIX, J00aBJICHHBIX U YAAJICHHBIX (aiiiioB
B. J00aBIsCT yKa3aHHbIC (palliibl B UHICKC
r. (QuKcHpyeT 100aBICHHBIC B HHICKC U3MEHEHHS

VK-3.3.2

IIpouuTaiiTe TeKCT N BbIOepHUTE NPABUIbHBII 0TBET
Bo Bpemst pa3paboTku MPOUCXOIUT U3MEHEHUs U T0OABICHUS] MHOXECTBa (aiiioB B
penosuTtopuii mpoekrta. [lepen HauanoMm GuUKcaluy U3MEHCHHUN B PEIIO3UTOPHH
KOMaHI0# git commit HeoOX0IMMO SIBHO yKa3aTh, KaKHe H3MCHEHUSI JOJDKHBI ObITh
coxpaneHbl. OnpeeauTe KOMaHIy, KOTOPYH HE0OXOIUMO BBIMIOIHUTD IS
nobasienue (aiiyoB B 001aCTh UHIEKCA TIEPe]] BHINOJTHEHUEM KOMMHUTA.

a. gitadd

0. Qitdiff

B. (it status

r. gitindex

VK-3.3.2

I[Ipounraiite TekcT U BbIOEpPUTE NPABUJIbLHBII 0TBET

Omnpenenure, K KaKOMy THITY CHCTEM YyIpaBlieHHs! BepcusiMu oTHOCAT GIT
a. Pacnpenenennas
6. IlentpanuszoBaHHas
B. JlokaibHas

VK-3.3.2

10.

IIpounTaiiTe TeKCT U BbIOEPUTE NPABUJIbLHBIE OTBETHI
Bo Bpems pa3paboTKu MPOUCXOIUT U3MEHEHHSI M JOOABIEHUSI MHOXECTBA (ailyioB B
peno3utopwii mpoekta. OnpenenuTe, B KAKMX COCTOSTHUSIX MOTYT HaXOIUThCS (ailiibl,
orciexuBaemeie Git:
a. Unmodified
6. Modified
B. Staged
r. Untracked

YK-3.3.2

11.

IIpounTaiiTe TEKCT U YCTAHOBHUTE COOTBETCTBHUE.

K xaxnoii mo3uuuu, 1aHHOI B JIEBOM CT0JI01Ie, MO10epHUTEe COOTBETCTBYIOIIYIO
TMO3MLMIO B IPABOM CTOJI0IIE.

Pa3paboTky mporpaMMHOT0O IPOIyKTa (CHCTEMBI) OCYIIECTBIIAIOT HA OCHOBE
rocynapctBeHHbIX cTaHAapToB (I'OCT) cepmit 19. XXX n 34.XXX. B xaxnoii cepun
I'OCT 3adukcupoBaHb! BHIB JOKYMEHTAINH, KOTOPBIE COMTPOBOKAAIOT CTAIHH
paspabotku nporpammuoro obecrneueHus. Coequnute ceputo 'OCT ¢ Bo3MOKHOM
CTPYKTYPOH CONPOBOXKIAIONIEH IOKYMEHTALIUH.

Cepusa 'OCT CocTtaB JOKyMEHTaINH

1 I'OCT cepun 19.XX A OnucaHus nporpaMmsl U
MIPOrPaMMHOTr0 00eCeYeHHsL.

2 I'OCT cepun 34.XX b OnucaHust aBTOMaTU3UPOBAHHOM

CUCTEMBEI, B COCTaB KOTOpOﬁ IIOMHUMO
IporpaMMHOTO obecrieueHust BXOOAT
OpraHru3allMOHHOC, METOANYECCKOC,

OIIK-7.3.1




MPaBOBOE, JIMHI'BUCTUIECKOE U
JIPYTUE BUJIBI 00CCIICUCHUSI.

12.

IIpounTaiiTe TEKCT U YCTAHOBHUTE COOTBETCTBHUE.
K xaxnoii mo3uuuu, 1aHHOH B JIEBOM CT0JI01Ie, 1010epUTe COOTBETCTBYIOLIYIO
MO3UIMIO B IPaBOM CToJI0LE.

o kaccudukanmm Kapna Burepca pasnnuaroT GyHKIIMOHATIBHBIE H

HeyHKINOHANBHBIE TpeOoBaHmst. CoeTMHUTE Ha3BaHUE TPEOOBAHUI C X OIIMCAHUEM.

HasBanue TpeboBanust Hasnauenue TpeboBaHmii

1 ®dyHKuMoHaNbHBIE TPeOOBaHUS A OITUCHIBAIOT MTOBEJICHUE CHCTEMBbI
1 GYHKINH, KOTOPBIE OHA
JIOJDKHA BBITIOJIHSTD

2 HedynkunonaipHbIe b OTHOCST K XapaKTEePHUCTHKAM
TpeboBaHus CHCTEMEI U €€ BHEIITHETO

OKPYXKEHHSI

OIIK-7.3.1

13.

[IpounraiiTe TEKCT U BRIOCPUTE OJUH OTBET. Y KXKUTE IPABUIILHBIN OTBET B
yTBepkaeHNH: «Hamnydmas u3 Bcex MMEIOIINUXCS allbTEPHATUB B TEOPUU TPUHSATHUS
peLIeHU Ha3bIBAECTCS.

1. cnyuaitHoH;

2. panoHaIbHOM;

3. 3 PeKTUBHOIA;

4. onTUMaJBHOM.

OIIK-7.3.1

14.

IIpounraiite TekcT, Bbi0epuTe NPABUJIbLHBINA OTBET M MOAICHUTE CBOH BHIOOP
[Tpeamnonoxnm, KOMaH1a MPOEKTa HCHONB3YeT Tack-Tpekep Kaiten. Beibepure croco6
CTPYKTYPHpPOBaHUS U QUIBTpALNH 331a4. OTBET HOSCHUTE.

a. MWCIOJIb30BATh IBETHBIC METKH

6. WCHONB30BATH WIUTIOCTPAINH HA 3aCTaBKE

B. HCIOJIb30BaTh KaJICHIAPH

T. HCIIOJIB30BATh ‘ICK-6OKCLI JUIA (I)I/IKcaI_[I/II/I BBITNTOJITHCHHBIX 3a11aH14171
OrtBeT:

OIIK-7.V.1

15.

IIpouuTaiiTe TEKCT M YCTAHOBUTE COOTBETCTBHE.

K kaxnoii no3snuuu, 1aHHOM B JIEBOM CT0JI01Ie, T0/10epHUTE COOTBETCTBYIOIIYIO
MO3MLMIO B IPABOM CTOJI011E.

IToka3arenu, KOTOPbIC UCTIONIB3YIOT IPH BEIOOPE METO1a UCCIICIOBAHMS PEAMETHOMN
O6J'I3.CTI/I, MOXXHO UBMEPUTH KOJINYCCTBEHHO U KAYECTBEHHO. COGI[I/IHI/ITC Ha3BaHUEC
nokasateseil co ClocoO0M UX TOJTyYeHHUS

Ha3Banue nokasareneit Crioco0 noxy4eHus

1 KauecTBeHHbIE IOKA3aTENH A HU3MEPSIOT C TTOMOIIBIO 9KCHEPMHbLX
OYEeHOK, T.¢. CyOBEKTUBHO, IIyTEM
HaOJTIOICHHS 32 TTPOLIECCOM HITH
pe3ynbTrataMu paboThl

2 KonuuecTBeHHbIE TTOKa3aTENN b BBIPAXXAIOT B BUJI€ HEKOTOPOTO
JIEMCTBUTEIHHOIO YHCIIA,
HWMEIOUIEr0 ONpeIeIEHHbIN

(u3NIeCKHU CMBICIT

OIIK-7.V¥.1

16.

IIpouuTaiiTe TEeKCT 1 BbIGepUTE NIPABUJILHbIE OTBETHI.

yKa)KI/ITC, KaKue CTaHAAPThI UCTIOJIB3YIOTCA AJIA YIIPABJIICHUA IPOCKTAMHU I10
nHpOpMaTH3AIIH?

A) ISO 9001

+b) ISO 27001

+B) ISO 20000

+I") ISO 22301

) ISO 31000

OIIK-8.3.2

17.

IIpouuTaiiTe TEKCT H YCTAHOBUTE COOTBETCTBHE.

OIIK-8.3.2




K xaxnoii mo3uumnu, 1aHHOIH B JIEBOM CT0J1011e, TOA0epUTE COOTBETCTBYIONUIYIO
MO3UIMI0 B IPAaBOM CToJI0LE.

B X04€ BHCAPCHUA U TPU SKCILTyaTallun PIH(I)OpMaIIPIOHHOI?I CHUCTCMBI Yy IOJIb30BaTECJIA
BO3HUKAIOT BOIIPOCHI pa3H0171 CJIO’KHOCTH 110 pa60Te C IporpaMMHBIM MTPOJYKTOM. ,Z[J'I)I
peuICHUs TaKUX BOIIPOCOB B KOMHaHI/II/I-pa3pa6OT‘{I/IKa npeaAyCMOTPECHBI KOHCYJIbTallUU
CIICHHUAJIUCTOM JIMHUU NOAACPIKKH. N Ka)KL[OfI JIMHUU NOAACPIKKH MOJIB30BATEJIA CBOA
30Ha OTBETCTBEHHOCTH U COOTBETCTBYIOIINE KOMIICTEHIINHU, 4 OCHOBHOC OTJINYHE
3aKJIIIOYACTCs B CJIOKHOCTH BBIITOJIHACMBIX pa60T. COGﬂI/IHI/ITC Ha3BaHHWE JTHHUH
MOOACPKKU C TEMU 3aJa9aMi, KOTOPBIE OHU PEIIAIOT

JIunuyn noanepKKu 3anmaun
1 CrennanucTsl IEpBOM JIMHUU A DopMyIUPYIOT 331a4y KJIUEHTA U
MOIJIEPIKKU pELIAI0T TUIIOBBIE BONPOC
2 CrenuanucTsl BTOPOU TIMHUU b 00J1a1af0T 3HAHUSMU B
MOIJIEPIKKU TEXHUYIECKUX OCOOCHHOCTSIX
cepaucos. Kak npasuno, Ha L2
KaXXJ10€ MPOIYKTOBOE
HampaBJICHUE UMEET BBIICICHHYIO
KOMaHy TOJJICPIKKH.
3 DKCHepThl TPEThEH JTUHUH B OTBEYAIOT 32 HKCIUTyaTallAI0
MOIJIEPIKKH MHOPACTPYKTYPHI U PELIAIOT
MaccoBBIe COOM Ha CTOPOHE
IpoBaiiepa.
4 IMpoxykToBas koMaHma (4 r OTBEYAET 32 KOHKPETHYIO
JITHHS) w1aThopMy U ee pa3BHUTHE.

18. | IIpouuraiite TeKCT U ycTaHOBUTE cOOTBeTcTBHe. K KaxI0ii mo3nuum, 1aHHOH B
JIEBOM CT0J10L1e, 0A0epHuTe COOTBETCTBYIOLIYIO MO3MLMIO B IPABOM CTOJ1011€.
TpeboBaHUs 1 OLIEHKA Ka4eCTBa CUCTEM H IIPOrPAMMHOTO 0OSCIICUCHHS TpeIIaraet
MCIOJIb30BaTh TPU MOJIETIM KaueCTBa CUCTEM U IPOrPaMMHBIX IPOAYKTOB U
COOTBETCTBYIOIIHNE UM XapaKTEPUCTUKH KauecTBa. COOTHECUTE HAa3BaHUs MOJENEH U
WX Ha3HaYeHUE

Ha3Banue Omnpenenenue
1 Mogaens kauecTBa pu A omnpenenseT BO3AeUCcTBUE OIIK-8.3.2
HMCII0JIb30BAHUH MIPOTPaMMHOT0O IIPOJYKTa Ha SO
HOTPEOHTEN
2 Mopenb kauecTBa IPOLYKTa b IIPUMEHSIIOT JUIsl KOMIIBIOTEPHO
CHUCTEMBI B II€JIOM, B COCTaB
KOTOPOU BXOJUT IIPOIPaMMHOE
obecrieueHue
3 Mopenb naHHBIX B OIUCBIBAECT XapaKTEPUCTUKHU
JTAHHBIX
19. | IlpoumTaiiTe TeKCT U YCTAHOBUTE COOTBETCTBHE.
K xaxnoii mo3unuu, 1aHHOH B JIeBOM CT0J1011e, I0AOepHUTEe COOTBETCTBYIOLIYIO
MO3MLMIO B IPABOM CTO.JI011€.
ComnocTaBbTe Ha3BaHHE M OIHCAHKE MOIXOI0B K pa3padoTKe MpOorpaMMHOTO
o0ecrieueHHSI.
HazBanue TpeOoBaHuUs Onucanue
1 HNHkpeMeHTHOCTH A IOJIX0[, OCHOBAaHHBIA Ha OITK-8.V 1
BBINIOJIHEHUH 33/1a4 B paMKax
«MWHH-TIPOCSKTOB)»
2 HreparuBHOCTD b TOCJIEIOBATEIBHOE YTOUHEHNE
(¢yHKIHMOHATA pa3pabaTeIBaEMOro
MPOJIyKTA.
20. | IpounTaiiTe TEKCT M YCTAHOBUTE COOTBETCTBHE.
K xaxnoii mo3uuuu, 1aHHOH B JIEBOM CT0JI01Ie, MOAOepHUTe COOTBETCTBYIOIIYI0
TMO3ULMIO B IPABOM CTOJIOLE.
TectupoBanue, BepupUKAIHS U BATUAALNS SBISTIOTCS BUIAMU EATSIHHOCTH NPU OIIK-8.Y.1

obecreueHun KOHTPOJIA Ka4€CTBa NPOTrpaMMHOI0 o6ecneuenns. CooTHECUTE
OIpeaACICHN BUOB JACATCIBHOCTHU C TEMU BOIIPOCAMHU, OTBET Ha KOTOPLIC 6y,£[€T
IMOJYYCH B ITPOLECCC MX BBINNOJTHCHH.




Hassanune Omnpenenenne

1 TectupoBanue A oTBeuaeT Ha Bonpoc «Kak 31o
caenaHo?»

2 Bepuduxanus b oTBedaeT Ha Borpoc «HUro
caenaHo?»

3 Banupauus B oTBedaeT Ha Borpoc «CaenaHo
JIY TO, YTO OKMJIAN 3aKa3UUK?»

21. | lIpounraiiTe TekcT, BbIOEpUTE NPABUJIbLHBII OTBET M MOSICHUTE CBOI BLIOOP
Bbl XOpoOLLO NMOMHMTE LLEHHOCTU agxanna? Boibepute NoaxoaaLLnii BapuaHT
OTBETA, KOTOPbIA AOMNONHNUT LIEHHOCTb 13 «Agile-maHndecTta». "

Ba)kHee NpoLeccoB U UHCTPYMEHTOB OIK-8.V .1
a. OT4yeTHOCTh U KOHTPOJIb
6. Jlromu u B3auMoJieiicTBUS
B. 3azaudd U e
OtBer:
22. | IpounTaiiTe TeKCT U ycTaHOBHTe cooTBeTcTBHe. K Kaxnoii mo3uuum, 1aHHOH B OIIK-8.B.1

JIEBOM CT0J10L1e, 0A0epHuTe COOTBETCTBYIOLIYIO MO3MLMIO B IPABOM CTOJ1011€.
YcTaHOBHUTE COOTBETCTBHE MEXIY YPOBHS IMpoeKTupoBaHus 0a3sl faHHBIX(B/]) u nx
Ha3HAYECHHEM.

Hazsanune

Hazanauenue

1 Ha BHemHeM ypoBHe A

ONPEEISIOT TOUKY 3peHus Ha bBJ]
TIPUIIOKEHUH, C KOTOPBIMU
paboTaeT noiabp30BaTeNb WIH
CO3JIaI0T MEXMAIINHHOE
B3aMMOJCICTBHE.

2 Ha xoHuentyanbHOM ypoBHE b

NPECTABISIOT MOJIENh
MpeIMeTHOM 06IacTH,
OTpaXXEHHYIO, HAIIPUMEp, B
MOJICIIH JIAHHBIX

3 Ha ¢usuueckom yposae B

XPaHAT U YHPABISAIOT JaHHBIMH
Ha cepsepe b/I.

Kiroun npaBUIIbHBIX OTBETOB Ha TeCThI pa3MelieHsl B [Ipunoxenuu 1 x PITJ] u nHaxonsarcs y
cnenuanuctos no YMP kadenpsr 41, 3amMecTuTens 3aBeyromero kagpeapoit U pykoBOAUTENS
00pa3oBaTenbHOI MPOTrpaMMBl.
Cucrema oliEHMBaHMS TECTOBLIX 3aJaHUM IToKa3aHa B Tadiuie 18.1
Tab6muna 18.1 — Cucrema OLlEHUBAHNS TECTOBBIX 3aJaHUN

Ne VYka3aHus 10 OLIEHUBAHUIO Pesynprar onieHMBaHuA
(GasLbl, MOTYyYCHHBIC 32 BBIMOTHEHHE \
XapaKTEPUCTHKA NMPABHILHOCTH OTBETA)

1 3ajanue 3aKphITOrO THIA HA [TonHOE COBMazeHNE C BEPHBIM OTBETOM
YCTAHOBJICHHE COOTBETCTBUS orieHuBaercs | 6amiom, HeBEpHBIH OTBET
CUUTAETCS] BEPHBIM, €CITH unu ero orcyrctBue — 0 6amioB (mrbo
YCTaHOBJICHBI BCE COOTBETCTBUS YKa3bIBACTCS «BEPHO» \ «HEBEPHOY)
(MO3UIMK U3 OJTHOTO CTONIOIA
BEPHO COTIOCTABIICHBI C TO3UIHSIMA
JPYTOro cTojoua)

2 3agaHue 3aKpbITOrO THIA Ha [ToHOE COBMaieHUE ¢ BEPHBIM OTBETOM
YCTaHOBJICHHE oreHuBaeTcs | Gayuiom, ecim JOMmyIeHb
MOCJIEI0BATEIbHOCTH CUNTACTCS OLIMOKH WM OTBET OTCYTCTBYeT — 0
BEPHBIM, €CITU NMPABUIIBHO yKa3aHa | O0aJuioB (JIMOO yKa3bIBaeTCS «BEPHOM\
BCs1 MIOCJIEZIOBATENILHOCTD IIU(P «HEBEPHOY)




3 3ananue KOMOMHUPOBAHHOTO THIIA
C BBIOOPOM OJTHOT'O BEPHOT'O OTBETA
U3 YETBIPEX MPEIOKCHHBIX U
000CHOBaHHUEM BBIOOpA CUUTACTCS
BEPHBIM, €CITU TIPABUIILHO YKa3aHa
udpa v MPUBEICHB KOHKPETHBIC
apryMEHTBHI, UCIIOJIb3yeMbIC ITPU
BBIOOpE OTBETA

ITomHOE COBIMAACHUEC C BECPHBIM OTBETOM
orieHuBaeTcs 1 6anIoM, HEBEpHBINH OTBET
Wi ero orcyrcrue — 0 6amioB (160
YKa3bIBACTCS «BEPHO»\ «HEBEPHOY)

4 3ananre KOMOMHUPOBAHHOTO TUTIA
C BBIOOPOM HECKOJIBKMX BapUaHTOB
OTBETA U3 MPEIJIOKECHHBIX U
pa3BepHYTHIM 000CHOBaHUEM
BHIOOpA CYMTACTCSI BEPHBIM, €CIIN
IPaBUIbHO YKa3aHbl HUPHI U
NPUBEICHBI KOHKPETHBIE
apryMeHTbI, UCIIOJIb3yeMble IIPU
BbIOOPE OTBETOB

[TonHOE COBMaIEHUE C BEPHBIM OTBETOM
orieHuBaeTcs 1 0amiom, eciu JOMyIIeHbI
OIIMOKH WK OTBET OTCYTCTBYeT — 0
0amtoB (JIMOO yKa3bIBAETCS «BEPHOM\
«HEBEPHOY)

5 3ajaHue OTKPBITOrO THIIA C
Pa3BEPHYTHIM OTBETOM CUUTAETCA
BEPHBIM, €CJIH OTBET COBIIAJIACT C
ATaJIOHHBIM IO COJACPKAHUIO U

[IpaBuNIbHBINA OTBET 32 3aJaHHUE
oricHUBaeTcs B 3 Oasuia, ecli AOIyIeHa
OJIHA OIKOKa \ HETOYHOCTH \ OTBET
NPaBUJIBHBIN, HO HE MOJIHBIN - 1 Ga,

IIOJIHOTC

eciu gomyieHo 6osnee 1 ommbku \ oTBET
HETPaBUIbHBIN \ 0TBET OTCYTCTBYET — O
0a10B (7100 YKa3hIBACTCS «BEPHOM\
«HEBEPHOY)

WHCTpyKIMS 1O BHIOJHEHUIO TECTOBOTO 3aJaHus HaxoauTcs B Tabmuie 18.2.
Tabmuia 18.2 - HCTpyKIMS 110 BBIMOJTHEHUIO TECTOBOTO 33/IaHUS

No Tun 3amanns

NHcTpykuus

1 3aI[aHI/IC 3aKpbITOT'O THIIA HA
YCTAaHOBJICHUEC COOTBCTCTBUA

[TpounTaiiTe TEKCT U YCTAHOBUTE COOTBETCTBUE.
K xaxxmoii mo3uiuu, JaHHOH B JIEBOM CTOJIOIE,
no0epUTe COOTBETCTBYIOIIYIO MTO3HIINIO B
IIPaBOM CTOJIOIIE

2 3amaHue 3aKppIToro Thna Ha | [IpounTaiiTe TEKCT U yCTaHOBUTE
YCTaHOBJICHHE 10CJIEI0BATEIBHOCTD
MOCJIE0BATENBHOCTH 3anuIIuTe COOTBETCTBYIOLIYIO
I0CJIEI0BATENBHOCTh OYKB CJI€BA HAIIPaBO
3 3ananue komMOuHUpoBaHHOrO | IIpounTaiite TEKCT, BBIOEPUTE MPABUIBHBIN

THTIa ¢ BEIOOPOM OJTHOTO
BEPHOT'O OTBETA M3 YETHIPEX
MPCATIOKCHHBIX U
000CHOBaHMEM BBIOOpa

OTBET U 3alUUINTE apTyMEHTHI,
000CHOBBIBAIOIINE BEIOOp OTBETA

4 3ananue KOMOMHUPOBAHHOTO
THUTIA C BBIOOPOM HECKOIBKUX
BapHAHTOB OTBETA U3
MPEJIOKEHHBIX U
pa3BepHYTHIM 00OCHOBaHUEM
BbIOOpa

[TpounTaiite TEKCT, BEIOEPUTE MTPABUIIBHBIE
BapHUaHTHl OTBETA U 3aIUILIUTE apTyMEHTHI,
000CHOBBIBAIOIIME BHIOOP OTBETOB

5 3ajaHue OTKPBITOrO THIA C
pa3BEPHYTHIM OTBETOM

IIpounTaiiTe TEKCT U 3aIUIINTE Pa3BEPHYTHII
000CHOBAHHBIN OTBET




[lepeyeHb TeM KOHTPOJBHBIX PabOT MO AMCLUMUIUIMHE OOYYAIOUIMXCS 3a04HOM (hOpMBI
00yd4eHus1, IpeIcTaBIeHbI B Ta0smie 19.

Tabmuna 19 — IlepedeHb KOHTPOIBHBIX PadOT

Ne /i IlepeueHb KOHTPOJIBHBIX PabOT

He npenycmorpeno

10.4. MeTtoauueckre  MaTepuaibl,  ONPEACNSAIONME  HPOUEAYpPbl  OICHUBAHUS
MH/IMKATOPOB, XapaKTEpU3YIOIIUX dSTanbl (HOPMUPOBAHMS KOMIIETCHLIMH, COAEpKaTcs B
JIOKAJIbHBIX HOpMaTuBHBIX akTax [YAIL, pernameHTUpYOIIMX TOPSAOK M MPOLEAYPY
IPOBEICHUS TEKYILEro KOHTPOJISI YCIIEBAEMOCTH U MIPOMEKYTOUHON aTTeCTaluy 00y4JaroImnuXcs
'VAIL

11. Meroauyeckue ykazaHus JJis 00y4YarolUXCsl 0 OCBOCHUIO TUCIIUTUIMHBI

11.1. Meroauueckue yKazaHus I OOyYarOIIUXCS 10 OCBOCHHIO JIEKIIMOHHOTO
MaTepuaia .

OcHOBHOE Ha3HA4Y€HUE JIEKIIMOHHOTO MaTepuana — JIOTUYECKH CTPOMHOE, CHUCTEMHOE,
rIyOOKOe W SCHOE U3JIoKeHue ydeOHoro marepuana. HasHaueHue COBpEeMEHHOU JEeKIUU B
pamMKax IUCIUIUIMHBI HE B TOM, YTOOBI MOJYYUTh BCIO MH(OPMAIUIO 1O TeME, a B OCBOCHUU
dbyHIaMeHTalbHBIX Mpo0JeM JUCHMIUIMHBI, METOJOB HAY4YHOTO IIO3HAHHWS, HOBEHIINX
JOCTUKEHUI HaydyHOUW MbIcau. B yueOHOM mpoliecce JIEKIHs BBIIOJIHSAET METO/I0JIOTMYECKYIO,
OpraHU3aIMOHHYI0 U UHGOpMamoHHYI0 (GyHKIUU. JIEKIHs pacKphIBaeT MOHATHIHBIN anmapat
KOHKpETHOH o0jacTu 3HaHUA, €€ NpoOJeMbl, JAeT LEeNbHOE MPEJCTABICHUE O TUCIUILIMHE,
MOKA3bIBAET B3aUMOCBS3b C APYTUMU AUCHUTLITMHAMH.

[1nanupyeMblie pe3ysbTaThl P OCBOCHUH O00YYAIOMIUMHUCS JICKIIMOHHOTO MaTepuarna;

— TIOJIy4YEHHE COBPEMEHHBIX, IIE€JIOCTHBIX, B3aUMOCBS3aHHBIX 3HAHUW, YPOBEHBb
KOTOPBIX OINpPEIENSIETCS 1IEIEBOM YCTAHOBKOM K KaXK/10M KOHKPETHOU TEME;

— TIONy4Y€HHE OMBITa TBOPUYECKOM pabOTHI COBMECTHO C MPEIOIaBaTeseM;

— pa3BuTHEe MpodecCHOHANBHO-IENOBBIX  KauecTB, JIOOBM K  TpeaMery U
CaMOCTOSITEJIbHOTO TBOPYECKOTO MBIIIJICHUSI.

— TOsBJIEHUE HEOOXOAMMOI0 HHTEpEeca, HEOOXOAMMOTIO AJIsi CAMOCTOSITENIbHOM paboThI;

— TMOJYy4YeHUE 3HAaHUM O COBPEMEHHOM YPOBHE pa3BUTHS HAYKM M TEXHUKH U O
MIPOTHO3€ WX Pa3BUTHS Ha OJIMKANUIIINE TOJIBI;

— Hay4MThCS METOJMYECKH 0OpabaThiBaTh Marepuai (BBIACTATH TJIaBHBIE MBICIU U
MOJIOKEHUS, TMPHUXOAUTh K KOHKPETHBIM BBIBOJIAM, TOBTOPSATH HUX B Pa3IMYHBIX
bopMynupoBKax);

— TOJy4eHHE TOYHOTO MOHUMAHHUS BCEX HEOOXOAMMBIX TEPMUHOB M TIOHSTHIA.

JlekMOHHBI MaTepual MOXET CONPOBOXKIAThCA JIEMOHCTpauuend CclaijoB U
WCIIOJIb30BAaHUEM Pa3[laTOYHOTO0 MaTepuana TMpUd TPOBEACHHH KOPOTKUX JHCKYCCHH 00
O0COOCHHOCTSIX MPUMEHEHHSI OT/ACTBHBIX TEMATHK I10 TUCIUTUIHHE.

CrpyKTypa npeiocTaBieHus JEKIIHOHHOT0 MaTepuana:

Paznen 1. Merogomnoruu pa3paboTKu MPOrpaMMHOTO 00eCTIeueHUsI.

Paznen 2. Ananu3 npenMeTHON 0071acTH U TpeOOBaHUI K TIPOTPaMMHOMY 00€CTICUEHUIO.

Paznen 3. OCHOBBI MPOSKTUPOBAHUS ¥ PEATHU3AIMH IPOTPAMMHOT0 00ECTIICUEHUSI.

Paznen 4. Peanuzanus npuioXKeHUd HA OCHOBE UHTErpalliu

Paznen 5. ITnatpopma Docker

Pasnen 6. Peanmmzanus XpaHeHUs TaHHBIX B HEPEIAIIMOHHBIX 0a3ax JTaHHBIX

Pazmen 7. OtkpeiToe mporpamMmHoe oOecredeHue [Uisi CO3[aHUs, BBINOJHEHUS,
MOHUTOPUHTA U OPKECTPOBKH MOTOKOB OMeparuii mo 0opadoTke qaHHbIX Airflow

Paznen 8. Obecnieyenne kauecTBa MPOrPaMMHBIX CUCTEM




Paznen 9. Texnonoruu no npoasmxenuto [1C na psiake [1O

MeTtoauueckue ykazaHds MO OCBOCHUIO JIEKIMOHHOIO MaTepuana UMEIOTCS B BUJE
AJIEKTPOHHBIX pecypcoB cuctemsl LMS

1. MuorodyHkunoHanbHble WH(GOPMALMOHHBIE CHUCTEMBl HA OCHOBE WHTETpaliu
NPUKJIAJHBIX POTPAaMMHBIX cpef : yueOHoe mocobue / A. B. Arpanosckuid, E. JI. TypHeukas ;
C.-Iletep6. roc. yH-T a’pOKOCM. MPHUOOPOCTPOEHUS. - DJIEKTPOH. TEKCTOBbIe NaH. - CaHKT-
[TerepOypr : U3n-Bo I'VAII, 2022. - 91 c.

2. MeromoioruM U TEXHOJOTHMH MPOEKTUPOBAHHUS HWH(POPMAIMOHHBIX CHCTEM : |
DNEKTPOHHBINA pecypc] : yueOHO-MeToquueckoe mocooue / A. B. Arpanosckuii, B. C. ITaBnos, E.
JI. Typuenkas ; C.-Ilerep6. roc. yH-T a’3pOKOCM. IPHOOPOCTPOCHUS. - DJIEKTPOH. TEKCTOBBIC
naH. - Caukrt-IlerepOypr : U3n-Bo I'YAIL 2021.- 111 ¢

11.2. MeTtoau4ieckue ykazaHUs UIsi OOYYAIOIIUXCS O TPOXOXKIACHUIO MPAKTUUYECKUX
3aHATHH (eciu npedycmMompeHo yueOHbIM NIAHOM N0 OAHHOU OUCYUNIUHE)

[TpakTHdeckoe 3aHSATHE SBISICTCS OAHOW M3 OCHOBHBIX (DOpPM OpraHm3aiuu y4eOHOTO
mpolecca, 3aKIII0Yaroniasicsl B BHITOTHEHUN 00YyJalOIIMMUCS 10 PYKOBOJICTBOM IpenoaaBaTens
KOMIUIEKCa YYEeOHBIX 33JaHUN C IEIbI0 YCBOSHUS HAYYHO-TCOPETUYCCKHMX OCHOB YUeOHOU
JTUCIUILIMHBL, TPUOOPETEHUSI YMEHU U HaBBIKOB, OIBITa TBOPUECKOH EATEIbHOCTH.

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

[Tnaaupyemblie pe3yabTaThl IPU OCBOCHUU 00yUYAOIUMCS IPAKTHYSCKUX 3aHSATHI:

— 3aKkperuicHHWe, yriayOJeHHWe, pacIIMpeHHWe M JeTalu3alus 3HAHWW TMPU PEIICHUU
KOHKPETHBIX 33714,

— Ppa3BUTHE IIO3HABATEIIBHBIX CIIOCOOHOCTEH, CaMOCTOSTEIBHOCTH  MBIILICHHUS,
TBOPYECKON aKTHUBHOCTH;

— OBIIQJICHHE HOBBIMH METOJaMU U METOJUKAMU H3Y4YeHHs] KOHKPETHOH y4yeOHOM
JUCIUIUINHEI,

— BbIpabOTKa CIOCOOHOCTH JIOTMYECKOTO OCMBICICHUS TOJYYCHHBIX 3HAHUW s
BBITIOJTHCHHMS 33/ IaHUI;

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

TpeboBaHusl K MPOBEACHUIO MPAKTUYECKUX 3aHATUN

B 3aBucumocTH OT YpPOBHSI M TOJHOTHI PAacCKpBITUS TEMBbl 3aJaHUA CTYIEHTHl 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 koiruecTBe MPaKTHUECKUX
3aJaHuil ¢ OTYeTaMH MpernojaBaresb cooOlaeT B Hayaje cemectpa. [IpenycMoTpeH BapuaHT
BBITNIOJTHEHUS] MHJIMBUyaJIbHOTO 3a/1aHus 110 BHIOPAHHOM CTyJ€HTaMH TEMAaTHUKeE.

11.3. Meroauueckue yka3aHus I OOYYarOIIMXCS MO BBITIOJHEHUIO JT1a00PaTOPHBIX
pabor

B xone BeimonHeHus 1a0OpaTOpHBIX pPadOT oOydaromUiCs MAOKEH YIIyOUTh H
3aKpENUTh 3HAHUS, NMPAKTUYECKUE HABBIKM, OBJIAJETh COBPEMEHHOM METOIMKONM M TEXHUKOU
HKCIIEPUMEHTa B COOTBETCTBUM C KBAIM(PUKAIIMOHHON XapaKTepUCTHKOM 00ydaromerocs.
BrimonHenue mabopaTOpHBIX pabOT COCTOUT M3 IKCIEPUMEHTAIbHO-TIPAKTUYECKOH, pacyeTHO-
AQHAJIMTUYECKON YaCTed U KOHTPOJIBHBIX MEPOITPUATHI.

BrinonHenue 51ab0paTopHBIX paboOT 0O0y4aromMMCs SIBISIETCS HEOTHEMJIEMOH YacThIO
W3YYEHUS JUCLUIUIMHBL, ONpeNesiseMoll y4yeOHBbIM IUIAaHOM, M OTHOCHUTCA K CPEICTBaM,
00ecreynBaroIUM pelIeHUe CIeIyIOIUX OCHOBHBIX 3a/1a4 00y4aroIerocs:



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

HN3Yy4YaCMbIX B paMKax IlaHHOf/'I JUCHUITINHBI,

— 3aKpCIICHHUC, PAa3BHUTUC W JACTaIM3alusd TCOPCTUYCCKHX 3H8,HI/IFI, IMMOJIYYCHHBIX Ha

JIEKIIUAX

— TOJy4YeHHe HOBOM MH(OpPMALMU 110 U3y4aeMON AUCIUILIUHE;
— mnpuoOpeTeHHe  HaBBIKOB  CAMOCTOATEIbHOW  paboThl ¢ J1a00paTOpHBIM

o0opyoBaHrEeM U pudopamu.

3ajianue ¥ TpeboBaHUs K IPOBEICHUIO 1a00paTOPHBIX PadoT

1. YcranoBka Docker Ha mepcoOHaNbHBIN KOMITBIOTED

2. YnpasieHue TaHHBIMH B rpadudeckoil 6aze nanusix NEO4J
3. [Togkmrouenue k Neo4j ¢ momoinsto Python

4. 3nakomcTBO ¢ (pyHKIHoHAIOM cepBuca Apache AirFlow

5. Cozmanmne DAG daiina nns Apache Airflow

Hpe,Z[YCMOTpeH BapHWaHT BbBIIIOJIHCHUA HWHIAWBUAYAJIBHOI'O 3aaHUA 110 BBI6paHHOI>'I

CTYZICHTaMH TeMaTHKe. B 3TOM citydae TeMy, TEXHOJIOTUH pa3pabOTKH MPOTrPaMMHON CHCTEMBI U
00BbeM BBIMOJIHSAEMONW pabOThl MO KaXKIOW 1abOpaTopHON padOTe CTYAEHTHI COTJVIACYIOT C
npenojasaresieM. Takum o0pa3oM, peanu3yercs MepcoHnUIUPOBAHHBIN MOIX0/1 B 00yUYEHUH.

CrpykTypa u dhopma oTyeTa 0 1a60paTOPHOU padboTe

1. TuTynbHBIN TUCT

2. 3ajaHue Ha BBIIIOJIHEHUE JIa0OpaTOPHON paboThI

3. Ilopsiiok BBIIOJTHEHUS PAOOTHI.

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

JTaIlbl BBIIIOJITHCHUA 3aJaHUA HA J1a6opaTopHy}o pa60Ty.

4. BeIBOIBI O TIpOJICNIaHHOM paboTe B popmarte cce
5. CIMCOK UCIOIB30BaHHBIX HCTOYHHUKOB
6. [Ipunoxxenus (mpu HEOOXOAUMOCTH)

TpeboBanusg kK 0hOPMIICHHUIO OTUYETA O JIADOPATOPHOI padboTe
Odopmnenre HEOOXOIUMO TPOU3BOIUTH B COOTBeTCTBHE ¢ I[IpaBmia odopmieHus

TekcTOBbIX JokymeHToB 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 unHxeHepus. TecTUpOBaHME M KOHTPOJIb KadecTBa
nporpaMMHOro obecriedenus : yuyeOHoe nocobue mis 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 (nara o6pamenus: 09.03.2025). — Pexxum moctyma:
JUIs aBTOPH3. MOJIb30BATENEH.

TectupoBanue M KOHTPOJb KayecTBa MPOrpaMMHOro olecreueHus : [ DIeKTpOHHBIN
pecypc] : yueOHoe mocodbue / E. JI. Typuenxkas, A. B. Arpanosckuif, A. A. Cenuos ; 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. TPHUOOPOCTPOCHHSI. - DIEKTPOH.
texcToBEIe JaH. - CIIO. : U3a-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 a3pOoKOCM. TPHOOPOCTPOCHUS. - 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.-Ilerep6. roc. yH-T a’poKOCM. IPHOOPOCTPOCHHS. -
DneKkTpoH. TeKcToBbIe AaH. - Cankr-IlerepOypr : M3a-so I'VAIL 2021. - 111 c.

11.4. Meroauueckue YyKa3aHds Ui OOYYAIOMIMXCS IO MPOXOXKICHHIO KypCOBOTO
POCKTUPOBAHUS/BBIIOIHEHHUS KYPCOBOW PabOTHI (eciu npedycMompeHo y4eOHbM NIAHOM NO
OaHHOU OucyuniuHe)

KypcoBoii npoexT/ paboTa IpoBOAUTCS € LENbI0 POPMUPOBAHUS y 0OYUAIOUIMXCS OTbITA
KOMILIEKCHOT'O PEIICHUsI KOHKPETHBIX 33724 PO(PECCUOHATBHOM NeSTeTbHOCTH.

KypcoBoii mpoekT/ paboTra mo3BoJisieT 00ydaromemMycs:

CTpyKTypa NOSICHUTEILHOM 3aIIMCKU KYPCOBOTO MPOEKTa/ pabOThI

3agaHus [0 KypCOBOMY IPOEKTUPOBAHMIO TpeOyeTcsl corjiacoBaTh C IPENoJaBaTEsIeM.
Crucok TeM KypcOBOTO TPOCKTUPOBAHHUS MOXKET ObITh pacuiupeH. OOy4aromuiics MOKEeT
IPEUIOKUTH CBOIO TEMY U IIOCJIE YTBEPXKJICHHsI €€ IperojaBaTesieM pa3padoTaTh MPUIOKEHHUE B
BBIOpPAHHOW UM TpeaMeTHOW oOmactu. Takum 00pa3oM, peamu3yercsi MepcoHU(PUIUPOBAHHBIN
0JX0/ B O0yYEHHUH.

CrpyKTypa NOsICHUTENbHOM 3alMCKU KYPCOBOT'O MPOEKTa/ pabOThl

1. TUTYnbHBIN JHCT

2. 3ajjaHye Ha KypcoOBO€ IIPOEKTHUPOBAHUE, COTIACOBAHHOE € IPENoJaBaTeeM.

3. Onucanue mpeaMeTHoN 001acTi

4. Tlopsanok BBIOJHEHUS 3aJaHUM KypcOBOIO IPOEKTUPOBAHHMS B COOTBETCTBUM C
BBIIICH3JIOKEHHBIM TUTaHOM. [IpW  BBIIOJHEHWW 3afaHuil  TpeOyeTcs TEKCTOBYIO YacTh
COIIPOBOKIATh CKPUHIIIOTAMH Ha BCEX 3TAIlOB MIPOEKTHUPOBAHUS .

5. BBIBOZIBI 11O KYpCOBOMY ITPOEKTUPOBAHUIO B BUJIE JCCE.

6. CIUCOK UCMOJIb30BaHHBIX HCTOYHUKOB

7. Ilpuinoxxenus

TpeboBanus k 0HOPMICHHUIO TOSCHATENBHOMN 3aMMCKU KYPCOBOTO MPOEKTa/ PabOThI

OdopmieHne HEOOXOAUMO MPOU3BOAUTH B COOTBeTcTBHE ¢ IlpaBmia odopmieHus
TekcToBbIX gokymMeHtoB mo ['OCT 7.32 — 2017 (https://guap.ru/standart/doc). OtueT cnaetcs B
pacrevyaTaHHOM BHUJIE B CKOPOCIINBATEIIE.

Memoouueckue ykaszaumus no KypcogOMY HpPOEKMUpo8aHuto/ GblNOIHEHUIO KYpCOBOU
pabomul umeromces 6 8uoe NeKmMmpOHHbIX pecypcos cucmemvt LMS

OO6paboTka, aHamU3 M BHU3YyaJlU3alUs CTPYKTYPHUPOBAHHBIX JAaHHBIX [DJIEKTPOHHBIN
pecypce] : yue6Hoe mocobue / A. B. Arpanosckuit [u np.] ; C.-IletepO. roc. yH-T a’spokocm.
npuOOPOCTPOCHUS. - DIAEKTPOH. TeKcToBbIe AaH. - CII6. : U3a-so I'YAIL, 2020.

TexHONIOTHH MPOSKTHPOBAHUSI HHTEPAKTUBHBIX rpadndeckux mnpriokeHuin. O0paboTka,
aHaJM3 W BU3yaNU3alUsl CTPYKTYPUPOBAHHBIX JaHHBIX [DJEKTPOHHBIA pecypc] : ydeOHOe
nocobue / A. B. Arpanosckuii [u ap.] ; C.-IlerepO. roc. yH-T a3pokocM. mpruOOpOCTpOEHHUSI. -
DOnekTpoH. TekcToBble aaH. - CII6. : U3n-Bo ['YAIL 2021.

ArpaHoBckuid, A.B. MeTos0710rui U TEXHOJOTHH MPOEKTUPOBAHUS MH(YOPMAIIMOHHBIX
cucTeM : [DneKTpoHHBIH pecypc] : yueOHo-MeTonudeckoe nmocodue / A. B. Arpanosckuii, B. C.
[TaBnos, E. JI. Typuenxkas ; C.-Iletep0. roc. yH-T a’3poOKOCM. MPUOOPOCTPOCHHS. - DJIEKTPOH.
TekcToBble JaH. - Cankt-IlerepOypr : Uzn-so I'VAIL 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.-Ilerep6. roc. yH-T a3poKOCM. MPUOOPOCTPOCHUS. -
DnekTpoH. TekcToBble aaH. - CII6. : U3n-Bo ['YAIL 2021.

11.5. Meroauueckue yKazaHus JUIsi 0Oy4arOMIMXCs MO MPOXO0XKICHHIO CAMOCTOSITEIHLHON
paboThI

B Xxoje BBITIOTHEHUS CaMOCTOSTEIBHONW Pa0OThI, OOYUYAIONIUICS BBIMOIHSIET 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 npornecce BbIMOTHEHHS CaMOCTOSITENILHON paboThl, y oOywaromierocs (Gpopmupyercs
1enecoo0pa3sHoe IIAHUPOBaHUE PaboUero BpEMEHH, KOTOPOE MO3BOJISIET UM Pa3BUBAaTh YMEHUS
U HaBBIKM B YCBOGHUHU U CHCTEMAaTH3allMU MPUOOpETaeMbIX 3HAHHM, oOecreunBaeT BBICOKUMN
YPOBEHb YCIIEBAEMOCTH B TepHOJ OOydYeHHs, IIOMOTAeT IIOJYYUTh HABBIKH IOBBIIICHUS
pohecCHOHANBHOTO YPOBHSL.

MeroauyeckuMH ~ MaTepUallaMH,  HANpaBJSIOIIMMU  CaMOCTOSITENIBHYIO — paboTy
00y4JarOIIUXCASBISIOTCS:

—  y4eOHO-METOAMYECKH MaTepHal Mo JUCIHUILINHE;

— METOJMYECKHE YKa3aHUS IO BBIMOIHEHUIO KOHTPOIBHBIX PadOT (Ui 00y4aromuxcs
1o 3a04HOU (hopme 0OydeHus).

Memoouueckue ykasaunusi N0 0C8OEHUN Mamepuana O CAMOCMOSIMENbHO20 U3YYeHUs.
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11.6. Meroauyeckue yKazaHUs i1 OOYYArOIIMXCS TIO TMPOXOXKIACHUIO TEKYIIETO
KOHTPOJIS YCIIEBAEMOCTH.

Texkymuil KOHTPOJb YCHEBAEMOCTHM NPELyCMaTpUBAET KOHTPOJb KayecTBAa 3HAHUM
00y4aromuxcsi, OCyIIECTBIIEMOI0 B TEYEHUE CEMECTpa C LIEJIbI0 OLIEHMBAHMS X0Jla OCBOCHUS
JUCLHUTIIIUHBI.

Texkymuii KOHTPOJb YCHEBAEMOCTH MPOBOJIUTCA B COOTBETCTBHUM CO CTAaHAAPTOM
opranuzamuu ['YAIl cucrembl MeHemxkMeHTa KauecTBa 3.76 «llosoxkeHune o TeKyleM KOHTPOJIe
YCIIEBaEMOCTH U MPOMEKYTOYHOM aTTeCTallMK CTYACHTOB U acnupanToB I'YAIL, oOyvaromuxcs
1o 00pa3zoBaTeNIbHBIM MPOrpaMMaM BBICIIET0 00pa30BaHUs» Ha ocHoBaHuM npukasza ['YAIL

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

Pe3ynbrarhl TEKylIero KOHTPOJS YCIEBAEMOCTH YUYUTBHIBAIOTCS TMPU IPOBEACHUHN
IIPOMEKYTOUHOM aTTECTallMy Hapsiy C OTBETAMHM HAa 3K3aMEHALIMOHHBIE BOMIPOCHI, MOCKOJIbKY
OTpaXkaroT CHOPMUPOBAHHOCTHh MEPEUYUCICHHBIX B Tabiuie |1 KOMIIETEHLIHMH C TOYKUA 3PEHUs
MPUOOPETEHHBIX YMEHUIN 1 HABBIKOB.

JJis TOoJTydeHus aTTeCTalluy 110 TEKYIIEMY KOHTPOJIIIO CTYICHTY HE00X0IUMO:

1. 3amuTuTh HE MeHee 75% OTYETOB OT BCeX JIAOOPATOPHBIX 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. Meroauyeckue ykazaHusi Ajisi 0Oy4aroUIUXCsl MO MPOXO0KIACHUIO MPOMEXYTOUHOM
aTTeCTallUU.

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

— D9K3aMeH — ¢opMa OIEHKM 3HAHMM, TOJYYCHHBIX OOy4YalomUMCS B TIpOIecCe
W3YYEHUS BCEW MUCIUIUIMHBI WM €€ YacTH, HAaBBIKOB CAMOCTOSATEIHHOU paboThl, CIOCOOHOCTH
MPUMEHATh MX JJIs pEeHIeHUs MPAKTHUYEeCKUX 3a7ady. JK3aMeH, Kak MpPaBWIO, MPOBOJUTCS B
NEepUoJ HK3aMEHALMOHHOM CECCMM U 3aBEpIIAaeTCs aTTEeCTAlMOHHOM OLEHKOW «OTIMYHOY,
«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 10 OTAEIbHBIM pa3fiesiaM JUCIUIUIMHBI C aTTECTAllMOHHOW OIEHKOM «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 MPOXOKIACHUHU MTPAKTUK C aTTECTAIIMOHHON OIICHKOM
«OTIUYHOY, «XOPOIIO», «yAOBIETBOPUTEIBHOY, KHEYTOBIETBOPUTEIHLHO.

Jlst momycka K 9K3aMEHY CTYJIEHT 00si3aH BBITIOJIHUTH M 3aIIUTHTH 75% 1abopaTopHBIX
paboT U yCHemHo 3aBepiuTh 75% 3JIEMEHTOB TEKYIIEro KOHTpossi. HeBhIOMTHEHHBIEC 3a1aHuUS
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€ TEKYIIETO KOHTPOJS, W OLEHKH, MOJYYCHHOU B
pe3yibTaTe YCTHOTO OTBETa Ha »HK3aMeHe. Takke IpU 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 3aHATUAX CTYICHTY Ha dK3aMeHE MOTYT OBITh 3a/1aHbI JOMOJHUTEIHHBIC BOPOCHI
M0 TeMaM, KOTOpbIe ObUTH UM HE HU3y4YeHBI B IOTHOM 00bEME.



JUis  yCcHemHoro MNpOXOKIEHUS MPOMEXYTOYHOM arTecTanuu B (opme sK3ameHa
0o0yYaromuicss JOJKEH MPOAEMOHCTPUPOBATH COOTBETCTBHE KPUTEPUSAM OLCHKH YPOBHS
c(hOpMUPOBAHHOCTH KOMIETeHIM (Tabnuua 14), a Takke BBINOIHUTH, BBUIOKUTH OTUETHI B
JMYHBIA KaOWHET U YCIEIIHO 3alUTUTh He MeHee 75% 1abopaTopHBIX padoT.

[IpomexyTouHbIit KOHTPOJIb yCIIEBAEMOCTH MPOBOAMTCA B COOTBETCTBUU CO
cranpaptoM opranunzauuu ['YAIL cucrembl MeHemxmeHTa kauectBa 3.76 «llonoxeHue o
TEKyIIeM KOHTpOJIE YCIIEBAEMOCTH M MPOMEXKYTOYHOM aTTeCTalluu CTYJIEHTOB U aCIUPAHTOB
['VAII, oOywaromuxcs 1o oOpa3oBaTeIbHBIM MpPOTpaMMaM BBICIIETO OOpa30BaHUs» Ha
ocHoBaHuu mpukaza ['YAIl u «O MOIy/IbHO-PEHTHHTOBOM CHCTEME OLICHKH KauecTBa Yy4eOHOMU
pabotsl cTyaeHToB B ['YAIDy.



Jluct BHeceHUs U3MEHEHUH B pabouyro MporpamMmy JUCIHUILIAHBI
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