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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
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 ATANax €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 001aCTH TPOSKTUPOBAHUS U YIIPABICHHUS HH()OPMAIIMOHHBIMUA CUCTEMAMI)

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

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

Coneprxanue AUCIUIIMHBI OXBATHIBAET KPYT BOMPOCOB, CBSI3aHHBIX C MPOEKTUPOBAHUEM
uH(pOpMAIMOHHBIX cHcTeM. 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.

[TporpaMMo#i ITUCHUTUIMHBI TPEIYCMOTPEHBI CICAYIONINE BHIBI KOHTPOJS: TEKYIIUN
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 PE3YJIHTATOB O0YUYEHUS MO AUCIUILTHHE

1.1. Ilenu npenogaBaHusi JUCIUTUIMHBI

Obecnieuenre mpodeccHoHATBbHOM MOATOTOBKM MAarucTpoB B o00yacTu pa3paboTKu
WH(OPMAIIMOHHBIX CHCTEM, (OPMHPOBAHUE HABBIKOB KOMIUIEKCHOTO IPOCKTUPOBAHUS U
peanu3anuy NporpaMMHBIX PEeIICHUH.

1.2. JlucumminHa BXOJUT 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 AMCHUILIMHBI OOYYaIOIIUIACSA MAOMKEH 00JalaTh CIeTyIOIUMU
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
HauMEHOBaHUE
KOMIIETEHIIUH JOCTH>KEHUS] KOMIIETCHLIUU
KOMIIETEHIINH

VK-2.Y.2 ymeTh BbIIBUraTh
aJIbTepHATUBHbIC BAPUAHTHI ACUCTBUI ¢
EJIBI0 BEIPAOOTKH HOBBIX ONTHMAJIBHBIX
aJITOPUTMOB JI€MCTBUH 1O MPOEKTY
VK-2.B.2 BnasieTh HaBbIKaMU PELICHUS
npodecCHOHATIBHBIX 33Jjay B YCIOBHIX
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
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/1a MTO3HAHUS; IPOrPaMMHO-
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 METOIOJIOTHIO




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

[1IK-1 Coocoben

OCYIIECTBIISATh
OpTraHU3aIMOHHOE U
TEXHOJIOTHYECKOe
o0ecnieueHue
[1K-1.B.1 BnageTs HaBLEIKAMU
ornpezeneHus
OPTaHU3AIMOHHOTO ¥ TEXHOJIOTHYECKOTO
MePBOHAYAIILHBIX o
[Ipodeccuonanbubie TreGoBAIL obecrieueHusl peaau3auy TpeOoBaHUN
KOMIIECTCHIINH p 3aKa34yrka K "HPOPMAIMOHHOHN cHCTeMe U
3aKa34ymMKa K N
. OIICHKOM BO3MO>KHOCTH MX peajn3aluu B
nH(OPMaLIMOHHON 1C
CUCTEME U

BO3MOXXHOCTH UX
peanu3aiyy B
UH(pOpMaITMOHHOM
cucTeMe

2. Mecro nucuuruinHbL B cTpykType OI1
JucnunimHa u3ydaeTcs cTyieHTaMu B 1 ceMecTpe 00y4eHus.
3HaHus, TOJYYCHHbIE NPU M3YyYEHWHM MaTepuaia JaHHOW JUCIMIUIMHBIL, HUMEIOT Kak
CaMOCTOSTENIbHOE 3HAYEHHE, TaK U UCIOJIb3YIOTCS PU U3YyYEHUU APYTUX JUCUUILIUH:
— Pacnpenenennbie HHGOPMAITMOHHBIE CUCTEMBI,
— CoBpeMeHHBIE TEXHOJIOTHH Pa3paboTKu MpOrpaMMHOTO 00eCIIedeHHUs,
— HHTrepHeT-nporpaMMHUpOBaHUE.

3. O0beM U TPYA0EeMKOCTh AUCLUIUINHBI
Jlanable 00 o0meM oO0beMe MUCHUIUIMHBI, TPYIOEMKOCTH OTIENIbHBIX BHIOB Y4eOHOM
paboThI 1O TUCHUIIMHE (M paclpesielieHue 3TOH TPYA0EMKOCTH 110 CeMecTpaM) MPeACTaBICHbI B
tabnuue 2.

Tabmuua 2 — O6beM U TPYLOEMKOCTh TUCIUIIIIMHbI

B yueGHoi paboTs! Beero TpynoeMKOCTb 10 ceMecTpam
Nol No2
1 2 3 4
Oowasn mpyooemKochb oucyunIuHbl, 9/ 324 6/ 216 3/ 108
3E/ (uac)
U3 nux uacos npakmuueckoii H0020MoeKU 3 3
AyoumopHhuie 3auamus, BCero Jac. 68 34 34
B TOM YHCIIE:
nexru (JI), (gac) 17 17
npakTuyeckue/cemunapckue 3anarus  (I13), 17 17
(gac)
naboparopusie pabotsl (JIP), (dac) 17 17
KypcoBoii mpoekT (padota) (KII, KP), (uac) 17 17
HK3aMeH, (4Jac) 54 54
CamocmoamenvHnas paboma, Bcero (Jac) 202 128 74
Buo npomescymounoin ammecmayuu: 3a4er, JK3., OK3. 3auer




mudd. 3auer, sx3amen (3auer, dudd. 3au,
OK3.*%)

3auer

*x .
HpI/IMeanI/Ie . KaHJIUJAaTCKUHU 3K3aMCH

4. ConepxaHue JUCITUTUTHHBI
4.1. Pacnpezenenue Tpy10€MKOCTH TUCHUILIMHEI 110 pa3ieiiaM 1 BUAAM 3aHATUMN.
Pazgenbl, TeMbI TUCITUTIIIMHBI M KX TPYJAOEMKOCTh IIPUBECHBI B Ta0IUIIE 3.

Tabmuua 3 — Paznesnbl, TeMbl TUCIHUILIMHBI, UX TPYA0EMKOCTh

Paznensl, TeMbl AUCHUIIIIHHBL Jlekuma | 113 (C3) - JIP KII CPC
’ (uac) (uac) (gac) (uac) (gac)
Cemectp 1
Paznen 1. Merogomoruu pa3paboTKu MPOrpaMMHOTO 1 10
obecrnieveHusl.
Paznen 2. Ananus npeameTHoli 001acT U 1 8
TpeOOBaHMI K MPOrPaMMHOMY 00ECIICUCHHIO.
Paznen 3. OCHOBBI IPOEKTUPOBAHUSI U pealu3aluu 5 20
MPOrPaMMHOT0 00eCTICUCHUSI.
Paznen 4. Peanuzanust mpuioKeHUi Ha OCHOBE 2 20
UHTErpaIiu
Pasnen 5. [Tnatdopma Docker 2 4 20
Pasnen 6. OTkphiTOE TpOrpaMMHOE 00SCIICUESHUE TSI
CO3/1aHMs, BBITIOJITHEHUS, MOHUTOPHHTA U OPKECTPOBKH 2 4 10
MTOTOKOB Olepanuii o oopadotke qaHHbIX Airflow
Paznen 7. Peanu3anus XxpaHeHUs! JAaHHBIX B 4 9 10
HCPCIALNMOHHBIX 6a3ax JaHHbIX
Paznen 8. OGecnieuenne kauecTBa MPOrpaMMHBIX 5 15
CUCTEM
Paznen 9. Texnonoruu no mpozasmxkenuto I1C Ha priHKe 1 15
110
17 17 128
Cemectp 2
Beinonnenue KkypcoBoii paboTsl 17 74
Hroro B cemectpe: 17 17 74
Hroro 17 17 17 17 202

HpaKTI/I‘IGCKaX IoAT0OTOBKAa  3aKJIHOYACcTCA B HEMMOCPCACTBCHHOM  BBLINNOJIHCHUHA

OOy4JaroIUMHUCS  ONPENEICHHBIX  TPYIOBBIX
podecCHOHATIBHOM JeSTeTBHOCTBIO.

(GyHKIMHA,  CBA3aHHBIX C  Oya;yumei

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

Ta6mmma 4 — ConepxaHue pa3esioB U TeM JEKIIMOHHOTO UK

HOMCp pasaciia HazBanue u COACPIKAaHUC PA3CJIOB U TCM JICKITUOHHBIX 3aHATUH

1. Paznen 1. Metomonoruu pa3paboTKu MpOrpaMMHOTo 00ecreueHHs.

[Tpobnembl  pa3pabOTKKM  CIOXKHBIX HPOTPAMMHBIX  CHUCTEM.
Kv3HeHHBII 1MKJI W 93Tanmbl  pa3paboOTKH  IPOrpaMMHOTO
oOecrieyeHHs.  DBONIONMS ~ MOJENEH  JKU3HEHHOro  LUKJIa
nporpaMMHOro — obecrneuenus. Kiaccudeckas — TEXHOJIOTHSL.
Texnonoruu ObicTpoit pa3paboTku. CoBpeMEHHbIE TEXHOJIOTHU




npoekTrpoBanus. Agile-Mero1om0rum.

IIpedycmompena unmepaxmusHas ¢hopma nposedeHus
3aHAMUA. KOMOUHUPOBAHHAS JEKYUSL C DIIeMEHMaMU JeKYUU-
becedvl U 1ekyuu ¢ 0eMoHcmpayuel ciauoos.

2. Paznen 2. Ananu3s npeaMeTHOM 00nacTH U TpeOOBaHUH K
MPOrPaMMHOMY O0ECTICUEHHIO.

Bonpocel, cBsi3aHHBIE C aHAIW30M MPEAMETHON o0jacTu
BBIJICTICHHEM TpeOOBaHWM K pa3padaTbiBaeMOil MPOrpaMMHOM
cUCTEME. BusyaibHbie cpencTBa  MPOEKTUPOBAHUSA
MPOTrPaMMHBIX CUCTEM.

Huarpammbl  UML. Jluarpamma BapuUaHTOB MCIOJIb30BAHUA.
Hunarpamma  kmaccoB.  Knaccel  ananmuza.  Jlmarpammbl
B3auMo/iecTBUs. JlMarpaMMebl pa3MeIieHusl 1 KOMIIOHEHTOB.
IIpedycmompena unmepaxmusHas popma npogeodeHus.

3aAHAMUAL: TeKYUsi ¢ 0eMOHCmpayuel ciatoos.

3. Paszpnen 3. OCHOBBI NPOEKTUPOBAHUS U PEANM3ALUU IPOTPAMMHOIO
obecrieyeHusI.

MplmieHne B CTHJIE NAaTTepHOB. [IpMHIMIBI MOCTPOCHHS MATTEPHOB.
[TaTTepusr Habmronarens, Komnonosmuk, Komanna. [IpoexTupoBanme
noJb3oBaTenbckoro  uHTepdeiica. CymHocTHas  3(QEKTHBHOCTE.
CornmacoBanHOCTh 3amad. HaOmromaemocth 3amad. BusyambHas
CBSI3HOCTb.

IIpedycmompena unmepaxmusHas ¢oopma nposedeHus
3aHAMUS. KOMOUHUPOBAHHASL IEKYUSL C DIIeMEHMAMU TeKYUU-
becedvl u exyuu ¢ demoHcmpayueil ciauoos.

4, Paznen 4. Pa3paboTka Ha OCHOBE HHTETPALIAN

MukpocepBucHas apxurektypa. OcHoBHble monsTHs COA. XML-
CTaHAapThI 115 BeO-cityx0. BeO-cimyx0b1 1 REST-nonxox. Pa3paborka
ciyx6.WebSocket, GrafQl

IIpedycmompena unmepaxmuenas ghopma nposeoetus.
3aHAMUA: IeKYUsi ¢ OeMOHCmpayuell claoos.

5. Pasnen 5. Ilnatdopma Docker

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

IIpedycmompena unmepaxmuenas ghopma nposeoetus.

3auamusl: 1eKyus ¢ 0eMoHcmpayuel ciaioos.

6. Paznen 6. YnpasiieHHe HepelIILMOHHBIMU JaHHBIMH. ['padoBeie Oas3bl
JnaHHbIX Ha prMepe Neod).

1. Pasnen 7. Apache AirFlow.
Hasnauenne. MopaynbHas ctpykrypa. Cymuoctu B AirFlow. TIpumepst
IpUMEHEens!.

8. Paznen 8. ObecrieueHne kauecTBa MPOrPaMMHBIX CUCTEM

Omnpenenenne kadecta [10. @akropsr kauectsa [10. Bepudukanus u
sanmaanus. [lnan obecrieyeHns Ka4ecTna.
Ilpeoycmompena unmepaxmugnas ¢hopma npogeodeHus

3auamusl: 1eKyus ¢ 0eMoHcmpayuel ciaioos.

9. Paznen 9. Texnonoruu no npoasrxennto [1C Ha peiake [1O
Ocobennoctu | T-uagycTpun. [IpaBuna oOmeHus ¢ 3aKa34UKOM.
IIpencraBnenue npoekTa.

4.3. Tlpaktuyeckue (ceMUHAPCKUE) 3aHATHUSL




Tembl mpakTHUECKUX 3aHATHI U UX TPYJOEMKOCTh IPUBEIECHBI B TaOIHUILIE 5.

Tabmuua 5 — [IpakTuyeckue 3aHsATHs U UX TPYJAO0EMKOCTb

N3 Hux Ne
No | Tembl npaktrdeckux | DopMbl IpakTUYECKUX | TpPymOeMKOCTb, |IPaKTUYECKOM |pasjieia
/o 3aHATHI 3aHATHAI (dac) MIOJTOTOBKH, | TUCIIMII
(dac) JIUHBI
Cemectp 2
1 | 3makoMcTBO C 3aHsATHE TPOBOJIUTCS B 4 4 4
Postman MHTEPAaKTUBHON
dbopwme: pereHue
CUTYaIlMOHHBIX 3a/1a4.
2 | TectupoBanue API ¢ | 3aHaTHne mpoBOAUTCS B 4 4 4
nomo1uso Postman WHTEPaKTUBHOU
dbopwme: pereHue
CUTYaIlMOHHBIX 3a/1a4.
3 | AHanu3 npeaMeTHOR 3aHATHE TPOBOAUTCS B 2 2 2
oGmacty 1 TpeOOBaHUH | yHTEPAaKTUBHOM
K IPOTrPaMMHOMY dbopme: pemenue
obecrieueHuI0 CHTYalMOHHBIX 3a/1a4.
4 | PazpaboTka Ha OCHOBE | 3aHSTHE MPOBOJUTCS B 2 2 4
HHTCTpaluy WHTEPAaKTUBHOU
dbopwme: pereHre
CUTYaIlMOHHBIX 3a/1a4.
5 | Ipencrasnenue 3aHsATHE IPOBOIUTCS B 2 2 9
pCann30BaHHOTO WHTEPaKTUBHOU
[POrpaMMHOro dbopme: perieHue
HpOZyKTa CHTYAIIMOHHBIX 3a/a4.
6 | Opranmsamus npouecca | 3aHATHE IPOBOJUTCS B 3 3 1
paspabotku 10 B VHTEPAKTUBHOM
cUCTEME yIpaBJIeHUs dopme: penrerne
HPOCKTaMH CHTYAIIMOHHBIX 3a/a4.
Bceero 17 17
4.4. JlaGopaTopHble 3aHATHS
Tewmbl JTabopaTOPHBIX 3aHATHH U UX TPYIOEMKOCTh MPUBEACHBI B TabIuUIE 6.
Tabnuna 6 — JlabopaTtopHble 3aHATHS U UX TPYJOEMKOCTh
N3 Hux Ne
Ne HanmenoBanue 1a00paTopHBIX padboOT TpynoeMKoCT®, | MpakTHECKOH | paszena
/T (dac) MOJATOTOBKH, | JAUCIHII
(gac) JINHBI
Cemecrp 1
1 | YcranoBka Docker Ha nepcoHaIbHBIN 1 1 5
KOMITBIOTEP
2 | YrpasiieHue JaHHBIMU B Tpaduueckoii 6aze 4 4 6
nanaeix NEO4J
3 | Ioaxmouenue Kk Neo4j ¢ nomomrsio Python 4 4 6
4 | 3HaKOMCTBO C (PYHKITMOHAJIOM CEpBHUCa 4 4 7
Apache AirFlow
5 | Cozpanue DAG daitna qis Apache Airflow 4 4 7




Beero | 17 | 17 |

4.5. KypcoBoe nmpoeKTHpOBaHKE/ BBHITIOIHEHUE KyPCOBOU pabOThI

Lenp kypcoBoil paboTh: peanu3anus HPOrpaMMHONM CHCTEMBI B COOTBETCTBUHU C
BBIOpaHHOU MeToAooruen npoexktupoBanus NC.

YacoB npakTHUECKON MOArOTOBKHU:

IIpumepHbIe TeMBI 3a1laHUi HAa KypCOBYIO paboTy npuBeaeHsl B paznene 10 PII/I.

4.6. CamocrosrenbHas padoTa 00y4arommxcs
Bunel camocTosiTennbHOM paboThI U €€ TPYIAOSMKOCTh ITPUBEICHBI B TaOIHUIIE 7.

Tabnuua 7 — Bugsl caMoCTOSTENbHON PadOTHI M €€ TPYI0OEMKOCTb

Bun camocrostensHoi paboTh BEZZO’ Cewmectp 1, uac Cemectp 2, yac
1 2 3 4
W3ydeHue TeopeTHuecKOro MaTepuanina 110 80 30

mquciumuiiael (TO)

KypcoBoe npoekruposanue (KII, KP) 30 30

PacuerHo-rpaduueckue 3ananus (PI'3)

Brmonaenue pedeparta (P)

[ToaroroBka K TEKyIeMy KOHTPOJIIO

ycneBaemoctu (TKVY) 24 20 4

Jomamnee 3amganue (/13)

KonTponbubie pabotsl 3a04HiKOB (KP3)

IToaroroBka K MpoOMeEKyTOYHOU

attecranuu (ITA) 38 28 10
Beero: | 202 128 74

5. IlepeueHb yueOHO-METOINYECKOTO OOECTIeUeHUS
JUISL CAMOCTOSTETTEHOM pabOThl 00YYAIONIMXCS TTO TUCIUIUIUHE (MOIYITIO)
Y4eOHO-MeTOINYeCKHe MaTepualibl JUIsl CaMOCTOSITENbHOW paboThl 00ydaromuxcs yKa3aHbl B
. 7-11.

6. IlepeueHb MEYATHBIX M ANEKTPOHHBIX YUCOHBIX U3IaHUN
[lepedyeHb neyaTHBIX U 3JIEKTPOHHBIX Y4eOHBIX M3/IaHUM MpHBeieH B Tabaule 8.
Tabmuna 8— [lepeyeHp MeYaTHBIX U DJIEKTPOHHBIX YUEOHBIX M3TaHUH

Indp/ KomuecTBo 9K3eMILTPOB B
P bubnuorpagudeckas ccpuika OUOIMOTEKE
URL agpec

(KpoMe IIeKTPOHHBIX IK3EMILISIPOB)

OBT'YAIl | Arpanosckuii, A.B. Metomonoruu u
TEXHOJIOTHHI MPOEKTUPOBAHUS
WH()OPMAIMOHHBIX CHUCTEM : [DJIEKTPOHHBIN
pecypc] : ydeOHO-MeToanueckoe mocobue /
A. B. Arpanosckuii, B. C. IlaBnos, E.
JI. Typuenkas ;  C.-Ilerepd6. roc.  yH-T
a’POKOCM. MTPHUOOPOCTPOCHUS. - IEKTPOH.
TekcToBble aaH. - Cankr-IlerepOypr : 13n-Bo
I'VAIL 2021.- 111 c.




OB I'VAIIL

MHoro¢dyHKIIMOHaNBHBIE WH(POPMALOHHbIE
CHCTEMBI Ha OCHOBE WHTETpaIlluu
NPUKIAJHBIX TPOTPAMMHBIX Cpef : ydeOHoe
nmocobue / A. B. Arpanosckuii, E. JL
Typuenxkas ; C.-Ilerep0. roc. yH-T a3poOKOCM.
npUOOPOCTPOCHUS. - DIEKTPOH. TEKCTOBBIC
naH. - Cankr-Ilerepoypr : Usnm-Bo I'VAII,
2023. - 91 c.

OBC
FOpaiir

I'nunenko, U. I'. TexHonorus paspaboTku
MIpOrpaMMHOTO o0OecrieueHus : yaeOHoe
nocoOue It cpeTHero npodhecCHOHAIBHOTO
obpazoBanus / W. I'. 'HueHko,

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

3bC
FOpaiir

Ueptkosa, E. A. IIporpamMHas uH)eHepusl.
BusyansHOE MOIETMPOBAaHNE TIPOTPAMMHBIX
CHCTEM : YUeOHHUK 151 BY30B /

E. A. YUepTkoBa. — 2-€ U311, UCHP. U JAOM. —
Mocksa : M3natensctBo FOpaiit, 2023. —
147 c. — (Bpicuiee oOpa3zoBanue). —

ISBN 978-5-534-09172-4. — TexkcT :
anektporHbii // OBC FOpaiir [caiit]. —
URL.: https://urait.ru/bcode/452749 (nara
obpaenus: 15.07.2023).

Ob I'VAII

PazpaboTtka BeO-pHII0KEHHIH

cpenctBamu sizbika PHP : [ DnextponHsIii
pecypc] : yuebHoe nocodue / A. B.
Arpanosckuii [u ap.] ; C.-Ilerepb. roc. yH-T
a’pOKOCM. MPUOOPOCTPOCHHUS. - DIEKTPOH.
texkcToBble nad. - CII6. : U3g-so I'YAIIL
2018.- 121 ¢

004.9
A25

OCHOBBI HHTEPHET-TIPOTPaMMHUPOBAHUS :
yuebHoe nocodue / A. B. Arpanosckuii, B. C.
[TaBnos, E. JI. Typuenkas ; C.-Iletep0. roc.
YH-T a3poKocM. ipubopoctpoenus. - CII6. :
W3n-so 'YAIL 2018. - 135 c.

13

Ob I'VAIIL

TectupoBaHue BeO-TIPUIOKEHHHA :

[ DnexTponHBI pecypc] : yaeOHOe ocodue /
A. B. Arpanosckuii [u ap.] ; C.-Ilerep6. roc.
YH-T a3POKOCM. IPUOOPOCTPOEHUS. -
OneKkTpoH. TekcToBble aaH. - CII6. : U31-Bo
['YAII, 2023.

Ob I'VAIIL

[TporpaMMupoBaHNE HHTEPAKTUBHBIX BEO-
MIPUWIOXKEHUH : [ DJIEKTPOHHBIN pecypc] :
yuebHoe mocodue / A. B. ArpaHoBckuii [u
ap.] ; C.-Tletep6. roc. yH-T adpOKOCM.
nprOOPOCTPOCHHSI. - DIEKTPOH. TEKCTOBHIE



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

nmad. - CII6. : Usn-so I'VAII, 2019. - 91 c.

Ob I'VAIL

TexHnonoruu MIPOEKTUPOBAHUS
WHTEPAKTUBHBIX T'paQUUECKUX MPUIOKCHHIA.
O6paboTka, aHanMM3 ©W  BHU3yaJIU3aIUsg
CTPYKTYPUPOBAHHBIX JTAHHBIX [DJIEKTPOHHBIN
pecypc] : yueOHoe mocobme / A. B.
Arpanosckuii [u np.] ; C.-Ilerep6. roc. yH-T
aIPOKOCM. TPHUOOPOCTPOCHUS. - IEKTPOH.
tekcToBble JaH. - CII0. : MU3a-Bo 'YAIL 2021
-128 c.

OBC
Opaiit

JlaBpumiesa, E. M. IIporpammuas
WH)KECHEPUS ¥ TEXHOJIOTUU
POrPaMMHUPOBAHUS CIOXKHBIX CHCTEM !
yaeOHuK 171 By3oB / E. M. JlaBpumieBa. — 2-
€ u3a., ucnp. u gor. — Mocksa :
MznarensctBo KOpaiit, 2023. — 432 ¢c. —
(Boicmiee obpazoBanme). — ISBN 978-5-534-
07604-2. — Tekcr : anexktponHslit // IbC
FOpaiir [caiiT]. —

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

3bC
FOpaiir

JlaBpuiera, E. M. IIporpammuas
uHxXeHepus. [lapaaurMel, TEXHOJIOTHH H
CASE-cpenctBa : yueOHUK 7151 BY30B /

E. M. JlaBpumieBa. — 2-€ uU3.1., HCIIP. —
Mocksa : M3natensctBo FOpaiit, 2023. —
280 c. — (Bwicmiee obpazoBanue). —
ISBN 978-5-534-01056-5. — TexkcT :
anexTponnsii // DbC FOpaitt [caiit]. —
URL.: https://urait.ru/bcode/452156 (nara
obpaenus: 15.07.2023).

9BC
Znanium

BBenenue B mporpaMMHYIO HH>KEHEPHIO :
VYuebnuk / B.A. Aatunos, 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
JOCTYyTA: 1O MOJIITUCKE.

3BC
FOpaiir

Yepubiues, C. A. [IpuHIMIBL, TATTEPHBI U
METO/I0JIOTUH pa3pabOTKH MPOrpaMMHOTO
obecrieueHus : yueOHOe mocoOue st By30B /
C. A. YepnsbiueB. — MockBa : U3narenscTBo
IOpaiir, 2023. — 176 c. — (Bricmee
oOpasoBanue). — ISBN 978-5-534-14383-6.
— Texkcer : anexkrponsslii / OOpa3oBaTenbHas
iatdopma FOpaiir [caiit]. — URL:
https://urait.ru/bcode/497029 (nara
obpamienus: 15.08.2023).



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

7. TlepedyeHb IEKTPOHHBIX 00PA30BaATEIBHBIX PECYPCOB
UH(POPMALIMOHHO-TEIEKOMMYHUKAIIMOHHOHN ceTn «HTepHeT»
[lepeuenn AIIEKTPOHHBIX o0pa3oBaTeNbHBIX pecypcoB nH(pOPMaLIMOHHO-
TEJIEKOMMYHUKAaMOHHON ceTtu «/HTepHeT», HEOOXOAUMBIX JJIi OCBOCHHMS JUCLUILIMHBI
npuBe/ieH B Tabsmie 9.

Tabmuma 9 — IlepedeHp DJIIEKTPOHHBIX O0pa30BaTEIBHBIX PECYPCOB HH(POPMAIIOHHO-
TEJICKOMMYHHUKAIMOHHOU ceTH «HTepHeT»
URL aapec HaumenoBanmue
http://lib.aanet.ru/ Db I'VAII

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

8. Ilepeuens HHPOPMALTMOHHBIX TEXHOJIOTUI
8.1. IlepeyeHp TPOrpaMMHOTO OOECHEYCHHUS, MCHOIB3YEeMOTO MpPU OCYIIECTBICHUU
00pa30BaTENILHOTO MpOoIEcca M0 JUCIUILIHHE.
[Tepeuenp uCMONIB3yeMOro IPOrpaMMHOTO oOecTieueHHs npeacTaBieH B Tabmuie 10.

Tabmuna 10— [lepeueHsr nporpaMMHOT0 00€CIICUCHIS

Ne i/ HanmeHnoBaHue

He npenycmorpeno

8.2. [lepeuenn MH(POPMALMOHHO-CITPABOYHBIX CUCTEM,HCII0JIb3yEMBbIX npu
OCYIIECTBJICHHH 00pa30BaTEeILHOTO MpoIiecca Mo AUCHUITTHHE

[lepeyeHp WCMONB3yeMBbIX WH(POPMALMOHHO-CIIPABOYHBIX CHCTEM MPEICTAaBICH B
Tabymue 11.

Tabmuna 11— Ilepedyenr HHPOPMALIMOHHO-CITPABOYHBIX CHCTEM

Ne m/m HanmenoBanue

He npenycmorpeno

9. MarepuanbHO-TeXHUYECKas 6a3a
CoctaB  MaTepUAIbHO-TEXHUYECKOH  0a3bl, HEOOXOIUMOW Ui  OCYIIECTBICHUS
00pa3oBaTeNbHOTO Mpoliecca Mo AUCHUILINHE, IpecTaBieH B Tabiauuel 2.

Tabmuna 12 — CoctaB MaTeprallbHO-TEXHIUYECKOH 0a3bl

Howmep
HanmenoBanue COCTaBHOU YacTU | ayAUTOPUH
/0 | MaTepHaJIbHO-TEXHUUECKON Oa3bl (pu
He00X0JIMMOCTH)
MynbTuMeaniHas JTEKIUOHHAs ayIUTOPHS
CriennanusupoBaHHas gaboparopus «HazBanue» 52-19, 52-17

10. OrmeHo4HBIE CpeICTBA TSI MPOBEICHUS TPOMEKYTOUHOM aTTECTAIINH
10.1. CoctaB OIEHOYHBIX CpPEACTBAJIA MPOBEJACHHUS TMPOMEKYTOYHOW aTTecTaluu
00yJaromuXcs 1Mo JUCIUTUINHE MPUBEACH B Tadymie 13.
Tabnuna 13 — CocTaB OIEHOYHBIX CPEJCTB AJIsl IPOBEACHHUSI POMEKYTOUHON aTTeCcTalluu

By npomexyTO4YHOM aTTecTaluu [IepedyeHp OLICHOYHBIX CPEACTB
OK3aMeH Crncok BONpOCOB K 9K3aMEHY;
TecTsl
3auer Cnucok BonpocoB
BrimonHenune kypcoBoit paboThl DKcrepTHasi OIleHKa Ha OCHOBE TPeOOBaHUMN K
COJEPKAHUIO KypCOBOI paboThI 10



http://lib.aanet.ru/

‘ NUCLUIIINHE.

10.2. B kayecTBe KpUTEpUEB OICHKH YpOBHSA C(HOPMUPOBAHHOCTH (OCBOCHUS)
KOMIIETEHIIMH 00ydJarouMMHCs MPUMEHseTCsl 5-0ayuipHas IIKaja OLEHKU C(HOPMHUPOBAHHOCTU
KOMIIETEHIINI, KOTopas mpuBeaeHa B Tabuuie 14. B TeueHne cemecTpa MOXKET UCIOIB30BaThCS
100-6amtpHas ~ mIKajga ~— MOAYJIBHO-PEUTHMHTOBOM  CHCTEMBl  YHUBEpPCUTETa,  IIpaBUja
UCTIOJIb30BaHUSI KOTOPOW, YCTAHOBJIEHBI COOTBETCTBYIOIIUM JIOKAJbHBIM HOPMATUBHBIM aKTOM
['VAIL
Tabmuua 14 —Kpurepuu olleHKH YpOoBHSI CPOPMHUPOBAHHOCTH KOMITETCHIIUI

OI11eHKa KOMITETEHITUN

Xa AKTCPHUCTHUKA CDOPMUPOBAHHBIX KOMHGTCHIIPIIZ
5-0ayuipHad IIKaIa PaKTep (bopvmp

— oOyyaromuicss TIyOOKO M BCECTOPOHHE YCBOWJI IPOrPAMMHBIN
MaTepHa;

— YBEpPEHHO, JIOTHYHO, ITOCIIEI0BATEIHLHO U TPAMOTHO €T0 M3JIaracrT;,

— ONMHpasiCh Ha 3HAHWS OCHOBHOW W JOMOJHHUTEIHHOU IJIUTEPATYpPHI,
TECHO MPHBS3BIBACT YCBOCHHBIC HAYYHBIC TOJOKCHHS C TIPAKTUYCCKOM
JIESITCIIBHOCThIO HAIPABJICHMS,

— yMeJ0 000CHOBBIBAET U ApTYMEHTUPYET BBIJIBUTACMEBIC M HJICH;

— JIeJIaeT BBIBOALI H 000OIIECHHUS;

— cBOOOJIHO BJIaJICET CHCTEMOM CIIeNHaIN3UPOBAHHBIX OHITHH.

«OTJIIMYHO»
<Ga4YTCHO»

— 00y4Jaronuiicst TBEPI0 YCBOMII IIPOTPAMMHBINM MaTepuall, TPaMOTHO U
[0 CYIIECTBY W3JIaraeT €ro, ONUpasch Ha 3HAHUS OCHOBHOU
JTUTEPATYPHI;

— HE JIONYCKAEeT CYIIECTBEHHBIX HETOYHOCTEH;

— YBSI3BIBACT YCBOCHHBIC 3HAHHMS C TPAKTUYECKOH JEATSIBHOCTHIO
HAIPABIICHUS;

— apryMEHTUPYET HAyIHBIC TIOJIOKEHUS;

— JIeJIaeT BBIBOALI H 000OIIECHHUS;

— BJIaJICET CUCTEMOM CTelUaTIn3uPOBAHHBIX TOHSITUH.

«XOpOLIO»
(Ga4YTCHO»

— o0Oyyarouuiicss yCBOMJI TOJBKO OCHOBHOW IpPOrpaMMHBIA MaTepua,
[0 CYIIECTBY M3JIaraeT €ro, ONMpasCh Ha 3HAHUSA TOJBKO OCHOBHOM
JUTEPaTypHl,

— JIONyCKaeT HeCYIIECTBEHHbIE OIINOKU U HETOYHOCTH;

— UCIIBITBIBAECT 3aTPYAHEHUS B IPAKTUYECKOM IPUMEHEHUW 3HAHWUU
HallpaBJICHUS;

— cn1abo apryMeHTUpPYeT Hay4dHbIE MTOJIOKEHHUS;

— 3aTpyaHseTcs B GOpMYIUPOBAHUU BBIBOJOB U 0000IICHUIA;

— 9YaCTUYHO BJIAJECET CUCTEMON CIIENMAIM3UPOBAHHBIX OHITH.

«yZI0BJIETBOPUTEITLHOY
«BAYTEHO»

— o0ydJaromuiicss He YCBOWJI 3HAYUTEIBHOW 4YacTH MPOrPaMMHOTO
MmarepHaa;

— JIOMMYCKaeT  CYLIECTBEHHbIE  OMMOKM W  HETOYHOCTH  IpHU
paccMOTpeHHH IpoOIeM B KOHKPETHOM HarpaBIICHUH,

— MCTIBITBIBAET TPYTHOCTH B MPAKTHYECKOM PUMEHEHNHN 3HAHH;

— HE MOXKET apryMEeHTHPOBATh HAY4YHbIE MOJIOKECHHUS,;

— He (JOpMYIIHPYET BBIBOJAOB U 0000IICHHH.

HCYIOBJICTBOPUTCIILHO»
«HEC 3a4YTCHO»

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

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

Ko
Ne ni/m [Tepeuens BompocoB (3a1a4) AJisl IK3aMeHa A
WHJUKAaTOpa
1. Omnpenenenue TpeOOBaHUI K TPOTPAMMHOMY 00OECTICUECHHIO. VK-2.V.2

IloHsTHE «MHOXECTBEHHOCTH TOUYEK SPCHUA. HpI/IMepLI.

2. Jlaiite onpesiesieHne NOHATHIO «00JIaYyHbIe TEXHOJIOTHI. YK-2.B.2




CpaBHHTE 3TO MOHATHS C MOHITHEM «TE€XHOJIOTHH
pacnpeieNIeHHbIX BBIUMCICHUID.

3. Cucremsbl KoHTpOIs Bepeuil. Cuctemsl ynpasienus Bepcusimu | YK-3.3.2
(VCS - Version Control System).
4. Peanuszanus B3anMoaencTBUS MEX 1y pa3pad0TUMKaMU B YK-3.3.2
cucTeMax yrpasieHus npoekramu. Ilpumepsl.
5. Hasnauenue nporpaMMHO-TIENIEBBIX METOIOB Tipu pa3padorke | OIIK-7.3.1
UC. [Ipumepsl.
6. Oco0eHHOCTH TTPOBECHHS HUCCIICIOBAHUS IPESIMETHON OIIK-7.V¥.1
obnactu pazpabareiBaemoit UC B oTinuuu ot
POMBIIIICHHBIX TPOeKTOB. O0IIMe N0X0AbI U NPUHIHIIHL.
7. TexHuveckue TpoBEepKH U ayAuThI st o0ecriedeHus kadectsa | OIMK-8.3.2
I1C
8. 3anaun no aBroMarusauuu tectupoBanus 11C. Ilpumepsl. OIIK-8.3.2
9. Knaccuueckue monenu u merononoruu mnpu pazpadorke [IC B | OIIK-8.VY.1
IIPOrpaMMHON MHKeHepHuH. [IpuMepsl IPOEKTOB.
10. Kopnoparusnsie monienu u metogonoruu npu paspadorke [IC | OIIK-8.VY.1
B IIPOrPaMMHOM MHKeHepuH. [Ipumepbl NpoeKToB.
11. WNuayctpuansHbie MOCTH M METOIOJIOTHH IIPH pa3paboTke OIIK-8.VY.1
[1C B nporpammHoO#i nHxeHepHu. [Ipumepbl IpoeKToB.
12. Opranu3zanus nporecca pazpabotku [1C no mogenu SCRUM | OTIK-8.B.1
13. Opranu3zanus npouecca pazpadotku [1C no BogonaaHoi OIIK-8.B.1
MOJIeNIN
14. CBolicTBa Ka4eCTBEHHbBIX TpeOOBaHUI [1K-1.B.1
Bormpocsr (3amaun) nis 3avera / qudd. 3auera npeacTaBieHsl B Tadauie 16.
Tabmuna 16 — Bonpocs! (3agaun) nns 3adera / qudd. 3adera
Kon
Ne i/t [Tepeuens BompocoB (3a1ayu) mist 3adeta / nudd. 3auera HHIIKATOPA
1. Oxapakrepu3yiiTe QyHKIIMOHAIBHYIO U CTPYKTYPHYIO YK-2.¥.2
OpraHU3aIMIo0 IIEeHTpa 00PaOOTKH TaHHBIX JIJIS TIOJIIEPIKAHMS
00JIaYHBIX TEXHOJIOTHH. B ueM Mexay HUMU oTiu4us?
[Ipumepsl.
2. [ToHsATHE «MUKPOCEPBUCHOMN apXUTEKTYpb». [IpruMepbl YK-2.B.2
3. [Tpo6nema koHTposst Bepeuit [1C YK-3.3.2
4. ITpobnembl MpUMeHEeHUs! HHHOBAIIMOHHBIX TEXHOJIOTHH MpH OIIK-7.3.1
pazpabotke VC. ITpumepsi.
5. OcHOBHBbIE HaNPaBIEHNS IPUMEHEHUS UCKYCCTBEHHOTO OIIK-7.V.1
uHTesekta npu pazpadorke VC. Ilpumepsl.
6. Oco0eHHOCTH MPOIIECCHOTO MOX0/1a K YIPABICHHUIO OIIK-8.3.2
pazpabotkoit UC
7. [MpoGnemsl mepexoma ot legacy-cucrem k cuctemam ¢ OIIK-8.V.1
«MUKPOCEPBHUCHOW» apXUTEKTYPO»
8. CepBHCHO-OpHEHTHpYEMasl apxUTeKTypa. [Tpumepsl OIIK-8.VY.1
9. Mojenu npepoctapieHus 001ayHbIX TexXHoJorui. I[Ipumepsl. OIIK-8.VY.1
10. Apxurektypa obiadgnoro SaaS-npunoxenus. [Ipumep. OIIK-8.VY.1
11. Opranuzanus npouecca paspadorku I1C B cooTBeTCTBHM C OIIK-8.B.1
KOpropaTuBHOU MeTooiorueit MSF.
12. Opranu3anus npouecca pazpadotku I1C B cooTBeTCTBUY C OIIK-8.B.1
KoprnopaTtuBHOU MeTogonorueit IBM.
13. OxapaxTepu3yiite TpeboBanus 1Mo kiaaccudukanuu Burepca I1K-1.B.1




[lepeyeHp TeMm [UIs KypCOBOTO IPOEKTUPOBAHUS/BBINOIHEHUS KypCOBOH pabOThI
MpeACTaBICHBI B TabmwmIe 17.
Tabmuua 17 — IlepeueHb TeM AJ1si KypCOBOTO MPOSKTUPOBAHMSI/BHIIIOJTHEHUSI KYPCOBOM pabOThI

Ne /i [TpuMepHBIii IepeYeHb TeM Il KYpPCOBOTO MPOEKTUPOBAHUS/BITTOIHEHHS
B KypCOBOH paboThl

Peanmuzanus I1C o o6paboTke rpaduyecknx n300paxeHui

Pa3paboTka HHTEPaKTUBHOTO TPEHAXKEpa

Pa3paboTtka nporpammeI-mmudpaTopa TEKCTOBBIX COOOIICHUN

Peanuzanus nporpamMmbl AJis CKaTHs TEKCTOBBIX (ailyioB (apxuBaTopa)

Peanuzauus BedO-cucrtemel

Paszpa6otka I1C qyist ungyctpun urp.

N A Wi e

Peanuzanus nporpammaoro gpeiiMBopKa Jisi aBTOMaTH3aIUU TECTUPOBAHUS

Bompocel s mpoBelneHuss TPOMEXYTOYHOM aTTeCTallud B BHJE TECTUPOBAHUS
IpeJICTaBICHBI B Ta0wmie 18.

Tabnuna 18 — [IpuMepHBIi IepeYeHb BOPOCOB JJIsI TECTOB

Kon

Ne ni/m [TpumepHBIii TepeueHb BOMPOCOB ISl TECTOB
WHAMKATOpa

1. | K kaxxnoii mo3uuum, 1aHHOM B JIEBOM CTOJIOLE, MOI0epUTE
COOTBETCTBYHOIIYIO MO3UIHMIO B IPABOM CTOJIOLIE. VK-2.V.2
IIpy IpOEKTUPOBAHUM THIIOBOW CTPYKTYPBl HHTEPHET-IIPUIIOKEHUN
BBIJICJISIOT TpH YpoBHs. COEIMHUTE HaA3BAHHUE YPOBHS M €r0 HA3HAYEHUE
YpoBHH Hasznauenue

1 | YpoBens npenacraBienus | A JIOCTYITIEH IOJIb30BATEISAM
yepes Opay3ep U COCTOUT U3
KOMIIOHEHTOB
MIOJI30BATEIBCKOTO
uHTepdeiica 1 KOMIOHEHTOB
mporecca
MOJIb30BATEIBCKOTO
uHTepdeiica, KOTOpbIE
MOAJIEPKUBAIOT
B3aNMOJICHCTBHE C

CUCTEMOH

2 | YpoBeHnb OusHec-moruku | b MIPUHUMAET 3aIPOCHI
MOJIb30BaTeIIECH,
00pabaThIBaeT X U
omnpenensieT MapupyThl, 11O
KOTOpBIM OyJieT
OCYIIECTBISATHCS TOCTYII K

JaHHBIM.
3 ypOBCHB AOCTYIIA K B MMPUHHUMACT BbI3OBbI JdHHBIX
JaHHBIM " IPpCAOCTaBIIACT JOCTYII K

MNOCTOAHHOMY XPAaHUJIUIIY.

2. IIpounTaiiTe TEKCT H YCTAHOBUTE COOTBETCTBHE. VK-2.B.2
K kaxnoii mo3uuuu, 1aHHOI B JIEBOM CT0JI011e, M010epUTEe COOTBETCTBYIOIIYIO
TMO3MLMIO B IPABOM CTOJI0IIE.

CooTHecuTe Ha3BaHue MpakTUK Metonoioruu DevOps u ee onpeneneHne

| Hassanne | HasnaueHue |




1 HemnpepbiBHas uHTETpanus A 9TO MPAKTHKA pa3pabOTKH
NPOrPaMMHOI0 00ecIeUeH s, IPH
KOTOPOI U3MEHEeHMs Koja
PETYISAPHO COETUHSIOT C
OCHOBHOH BETKOU IIPOEKTA U
MPOBOJAT aBTOMATUUECKUE 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 CBOW BHIOOP 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 CT0J1011e, 0A0epUTEe COOTBETCTBYIONLYIO
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, noCTynHbBIE HCKITIOUUTETHHO
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 MECKAY NMPUIIOKCHUAMU MOXKET IIPOUCXOJUTH PA3HBIMHU 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 mabiony 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

[IHHY 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 BBIOEPUTE NIPABUILHBIE 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 n3menenne gaiina GUKCUpYIOT B HOBOM (haiine, MpUIUCHIBas 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 Ha3HAYEeHHE KOMaH I 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 Bpems pa3paboTKy IPOMCXOIUT U3MCHEHUS U JJOOAaBIICHHsI MHOKECTBA (DaiiyIoB B
penosuTtopuii mpoekrta. [lepen HauanoMm GuUKcaluy U3MEHCHHUN B PEIIO3UTOPHH
KOMaHI0# git commit HeoOX0IMMO SIBHO yKa3aTh, KaKHe H3MCHEHUSI JOJDKHBI ObITh
coxpanenbl. OnpeeTuTe KOMaHIy, KOTOPYIO HEOOXOIUMO BBIMOJIHUTD IS
nobasienue (GaiisoB B 001acTh UHIECKCA TIEPEe] BBIOTHEHHEM KOMMMTA.

a. gitadd

6. git diff

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. IlenrpanuzoBanHas
B. JlokaibHas

VK-3.3.2

10.

IIpounTaiiTe TeKCT U BHIOEPUTE MPABUJIbHBIE 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 YCTAHOBUTE COOTBETCTBHUE.

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

Pa3paboTky mporpaMMHOT0O IPOIyKTa (CHCTEMBI) OCYIIECTBIIAIOT HA OCHOBE
rocyaapctBeHHBIX cTaHaapToB ('OCT) cepuii 19. XXX u 34.XXX. B xaxoii cepun
I'OCT 3adukcupoBaHb! BHIB JOKYMEHTAINH, KOTOPBIE COMTPOBOKAAIOT CTAIHH
paspabotku nporpammuoro obecrneueHus. Coequnute ceputo 'OCT ¢ Bo3MOKHOM
CTPYKTYPOH CONPOBOXKIAIONIEH IOKYMEHTALIUH.

Cepusa 'OCT CocTtaB JOKyMEHTaIMH

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'BUCTHIECKOE U
JIPYTUE BUJIBI 00CCIICUCHUSI.

12.

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

o kaccudukanmm Kapna Burepca pasnnuaroT GyHKIIMOHATIBHBIE H

HeyHKINOHAIbHEIE TpeOoBaHms. CoenHUTE Ha3BaHUE TPEOOBAHUI C UX ONHCAHHEM.

HasBanue TpeboBanust Hasnauenue TpeboBaHmii

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

2 HedynkunonaipHbIe b OTHOCST K XapaKTePUCTHUKAM
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 PeKTUBHOI;

4. onTUMaJBHOM.

OIIK-7.3.1

14.

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

a. MWCIOJIb30BATh LIBETHBIE METKH

6. WCHONB30BATH WIUTIOCTPAINH HA 3aCTaBKE

B. HCIOJIb30BATh KaJCHAAPH

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.

ITokazarenu, KOTOPbIC UCTIOIB3YIOT MPH BEIOOPE METOIA UCCIIC0BAHUS MTPESIMETHOM
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
OYEHOK, T.¢. CyOBEKTUBHO, IIyTEM
HaOJTIOICHHS 32 TTPOLIECCOM HITH
pe3ynbTrataMu paboThl

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

(u3NIeCKHU CMBICIT

[IK-1.B.1

16.

IIpounraiiTe TeKCT H BbIOEpHUTE NPABUILHBIC 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.

IIpounTaiiTe TEKCT U YCTAHOBUTE COOTBETCTBHE.

OIIK-8.3.2




K xaxnoii mo3uumnu, 1aHHOH B JIEBOM CT0JI0LIe, 010epHUTe COOTBETCTBYIOLIYIO
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
TMOANCPKKNU C TEMU 3aJa49aMi, 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€ MPOJIYKTOBOE
HampaBJICHUE UMEET BBIICICHHYIO
KOMaHy TOJJICPIKKH.
3 DKCHepThl TPEThEH JTUHUH B OTBEYAIOT 32 HKCIUTyaTallAI0
MOIJIEPIKKH MHOPACTPYKTYPHI U PELIAIOT
MaccoBBIe COOM Ha CTOPOHE
IpoBaiiepa.
4 ITpoxykToBas koMaHa (4 r OTBEYAET 32 KOHKPETHYIO
JITHHS) w1aThopMy U €€ pa3BHUTHE.

18. | IIpouuraiite TeKCT U ycTaHOBUTE cOOTBeTcTBHe. K KaxI0ii mo3nuum, 1aHHOH B
JIEBOM CT0J10L1e, 0A0epHuTe COOTBETCTBYIOLIYIO MO3MLMIO B IPABOM CTOJ1011€.
TpeboBaHUs 1 OIIEHKA KaYeCTBA CHCTEM H IIPOTPAMMHOTO 00SCIICUCHHS» Tpeiaraet
MCIOJIb30BaTh TPU MOJIEIH KaueCTBA CUCTEM U IPOrPAMMHBIX IPOAYKTOB U
COOTBETCTBYIOIIHNE UM XapaKTEPUCTUKH KauecTBa. COOTHECUTE HAa3BaHUs MOJENEH U
WX Ha3HaYeHUE

Ha3Banue Omnpenenenue
1 Mogaens kauecTBa pu A omnpenenseT Bo3AecTBUE OIIK-8.3.2
HMCII0JIb30BAHUH MIPOTPaMMHOT0O IIPOJYKTa Ha SO
HOTPEeOHTEN
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 M YCTAHOBUTE COOTBETCTBHE.
K xaxnoii mo3uumu, 1aHHOH B JIeBOM CT0JI0Le, 1010epuTe 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 mo3unuu, 1aHHOH B JIEBOM CT0JI01Ie, MOA0epUTe COOTBETCTBYIOILYIO
TMO3MLMIO B IPABOM CTOJI0IIE.
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 6yI[€T
IMOJYYCH B ITPOLECCC MX BBINNOJTHCHH.




Hassanue 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. OTYeTHOCTh U KOHTPOJb
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 IpoeKkTupoBaHus 0a3bl nanHbix(b/]) n mx
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 00IacTH,
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 kadenpsi 41, 3amectutens 3aBeayrouiero kaheapoi 1 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 COBMaEeHNE C BEPHBIM OTBETOM
YCTAHOBJICHHE COOTBETCTBUS orieHuBaercs | 6amiom, HeBEpHBIH OTBET
CUUTAETCS] BEPHBIM, €CITH unu ero orcyrctBue — 0 6amioB (rbo
YCTaHOBJICHBI BCE COOTBETCTBUS YKa3bIBACTCS «BEPHO» \ «HEBEPHOY)
(MO3UIMK U3 OJTHOTO CTONIOIA
BEPHO COTIOCTABIICHBI C TO3UIHSIMA
JPYTOro cTojoua)

2 3agaHue 3aKpbITOrO THIA Ha [TonHOE COBMaIeHUE C BEPHBIM OTBETOM
YCTaHOBJICHHE oreHuBaeTcs | Gayiom, ecim AOMyIIeHbI
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 MPUBEICHBI 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 COBNaieHUE ¢ 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

[IpaBusIbHBINA OTBET 32 3aJaHHUE
olicHUBaeTcs B 3 Oajuia, ecliv A0IMyIIeHa
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)

WHCTpyKIUs 1O BHIMOJHEHUIO TECTOBOTO 3aaHMsI HaX0IuTcs B Tadnuie 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 mo3uiiny, JaHHOH B JIEBOM CTOJIOIE,
no0epUTe COOTBETCTBYIOIIYIO MTO3HUIINIO B
IIPaBOM CTOJIOIIE

2 3amaHue 3aKppIToro Thna Ha | [IpounTaiiTe TEKCT U yCTaHOBUTE
YCTaHOBJICHHE 10CJIEI0BATEIBHOCTD
MOCJIE0BATENBHOCTH 3anuIIuTe COOTBETCTBYIOLIYIO
10CJIE/I0BATENBHOCTh OYKB CJI€BA HAIPABO
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 HECKOJIBKUX
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 3aIULINTE Pa3BEPHYTHIN
000CHOBAHHBIN OTBET




[lepeyeHb TeM KOHTPOJBHBIX PabOT MO AMCHUIUIMHE OOYYAIONIMXCS 3a04HOU (HOPMBI
oOydeHus1, IpeCTaBIeHbI B Ta0uie 19.

Ta6ymma 19 — [lepeyeHb KOHTPOJIBHBIX padboOT

No i/t ITepeyeHb KOHTPOJIBHBIX PadbOT

He npenycmorpeno

10.4. MeTtoauueckie  MaTepuaibl,  OMNPEACISAIONME  MPOLUEAYPHl  OICHUBAHUS
WHAMKATOPOB, XapaKTEpU3YIOUUX dTanbl (OPMUPOBAHUS KOMIETCHLUN, COJAEpKATCsi B
JIOKaJbHBIX HOpPMATUBHBIX akTax [ YAIl, periaMeHTHpyIOUIUX TOPSJIOK U MPOLEAYypY
MPOBEJICHUS TEKYIIEr0 KOHTPOJIS YCIIEBAEMOCTH U MPOMEXKYTOUHOM aTTeCTaluu 00yJaromuxcs
I'VAIL

11. Mertoauueckue yKazaHus Ui 00YJarOIIUXCsl IO OCBOCHUIO TUCIUTLINHBI

11.1. Metoauueckre yka3zaHus [ OOYYaIOIIUXCS 10 OCBOCHHMIO JICKIIMOHHOTO
Mmarepuaa ).

OcHOBHOE Ha3HAYEHHE JIEKIIMOHHOTO MaTepuaia — JIOTUYECKH CTPOHHOE, CHCTEMHOE,
riyOOKOoe W sICHOE HW3JIOKEHHE Yy4eOHOro marepuana. Ha3HaueHHe COBpPEMEHHOH JIEKIMU B
paMKax JUCIUIUIMHBI HE B TOM, YTOOBI MOJYYUTh BCIO MHQOPMAIMIO 1O TeME, a B OCBOCHUU
dyHIaMEeHTANBHBIX TPOOJIEeM JUCHMIUIMHBI, METOJOB HAayYyHOrO IIO3HAHHSA, HOBEUIINX
JTOCTHIKEHUI HaydyHOW MbIcTU. B yueOHOM mpoliecce JEeKIUs BBINONHIET METOOJOTHYECKYIO,
OpraHU3AIMOHHYI0 U MHGOPMAIIMOHHYI0 (PYHKIUU. JIeKIHs pacKpbiBaeT MOHATUMHBIN arrapaT
KOHKpPETHOM o0jacTu 3HaHUA, €€ MpoOJeMbl, JaeT IeNbHOE MPEJCTaBICHUE O TUCIHUILIMHE,
MIOKA3bIBAET B3aUMOCBS3b C APYTUMU AUCLUIIIIMHAMM.

[InaHupyeMble pe3yibTaThl IPU OCBOSHUU 00YYAIOUIMMUCS JIEKIIMOHHOTO MaTepuana;

— TIOJIY4YEHHUE COBPEMEHHBIX, LEJIOCTHBIX, B3aUMOCBS3aHHBIX 3HAaHUW, YPOBEHb
KOTOPBIX OIPEEISIETCS LEIEBOM YCTAHOBKOM K Ka)K/10M KOHKPETHOU TEME;

— TOJy4YeHHE ONbITa TBOPUYECKOM pabOThl COBMECTHO C MPEIO/IaBATENEM;

— pasBuTHE TPO(ECCHOHATHHO-IETOBBIX  KadecTB, JIIOOBH K  TIpeAMETYy U
CaMOCTOSITEIBHOTO TBOPYECKOI'O MBIILITICHHUS.

— TOsBJIEHHE HEOOXOAMMOro HHTEpeca, HE0OX0AUMOTO Il CAMOCTOSITEIbHON pabOThI;

— TIOJy4YyeHHE 3HAaHUNW O COBPEMEHHOM YpPOBHE pAa3BUTHS HAyKM U TEXHUKU U O
MIPOTHO3€ UX Pa3BUTHsI Ha ONMKAMIIINe TOIbL;

— HAY4YUTHCS METOAMYECKH 00pabaThiBaTh MaTepuall (BBIACHATH TJIaBHBIE MBICTU U
MOJIOKEHHUSI, TPUXOJAUTh K KOHKPETHBIM BBIBOJAM, IIOBTOPSATh HMX B  Pa3lIMYHBIX
bopmynupoBKax);

— TOJMy4YeHHe TOYHOTO MOHUMAaHUS BCEX HEOOXOAUMBIX TEPMUHOB U TIOHSATHH.

JIeKUMOHHBIA MaTepuall MOXKET COMNPOBOXKIATHCA JAEMOHCTpPAlMEl  CIIAliIoB U
UCIIONIb30BAaHUEM pa3aTOYHOTO MaTepuajga TMpH MPOBEIECHUU KOPOTKHX JUCKYCCHUH 00
O0COOEHHOCTSX MPUMEHEHHUSI OT/AETbHBIX TEMATUK I10 TUCHUIUINHE.

CTpyKTypa NpeocTaBieHUs JEKIIMOHHOTO MaTepHraa:

Paznen 1. Merongonoruu pa3paboTKu MPOTPAMMHOTO 00€CTIeUeHHS.

Paznen 2. Ananu3 npeaMeTHON 001acTH U TpeOOBaHUM K TPOrpaMMHOMY 00OECTIEYEHHUIO.

Paznen 3. OCHOBBI TPOCKTUPOBAHUST ¥ PeATU3AIMH MPOTPAMMHOTO 00ECTICUCHHS.

Paznen 4. Peanu3zanus npusaoKeHU HA OCHOBE UHTErPaLlUU

Paznen 5. Inardopma Docker

Paznen 6. Peanuzanus xpaHeHus JaHHBIX B HEPEISLIMOHHBIX 0a3ax JTaHHBIX

Paznen 7. OtkpbeiTO€ mnporpaMMHOE OOECIeYeHHE JJIS CO3/JaHHS, BBITIOJHEHUS,
MOHHTOPHHTA ¥ OPKECTPOBKU MOTOKOB OTepaluii nmo oopadorke nanusix Airflow




Paznen 8. Obecnieuenre kauecTBa MPOTPAMMHBIX CUCTEM
Paznen 9. Texnonorun no npoasuxenuto 11C na peiake 110

Meroanueckue ykazaHHs MO OCBOCHHUIO JIEKIIMOHHOTO MaTepuaja HMEIOTCS B BHUJIE
3JIEKTPOHHBIX pECypcoB cucteMbl LMS

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

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

11.2. MeTtoau4veckue ykazaHUs ISl OOYYAIOIIUXCS IO MPOXOKIACHHUIO MPAKTHUYCSCKHUX
3aHATHI

[TpakTHdeckoe 3aHSATHE SBISICTCS OAHOW M3 OCHOBHBIX (DOpPM OpraHm3aiui y4eOHOTO
mpolecca, 3aKIII0Yaronasicsl B BHIIOTHEHUN 00Yy4alOIIMMUCS 10 PYKOBOJICTBOM IperoaaBaTens
KOMIUIEKCa YYEOHBIX 3aJlaHUi C LETbI0 YCBOCHHS HAYYHO-TEOPETHYECKHUX OCHOB Y4YEOHOMU
JTUCIUILIMHBL, TPHOOPETEHUSI YMEHUN U HaBBIKOB, OIBITa TBOPUECKOH eATEIbHOCTH.

[enpro MPaKTUYECKOTO 3aHSITHS TSI 00YJAOIIErOCs SBISCTCS MPUBUTHE O0YIAFOIIHMCS
YMEHHH U HaBBIKOB MPAKTUYECKON IEATEIHHOCTH 110 U3y4aeMOM JTUCITUTLINHE.

[Inanupyembie pe3ybTaThl IPU OCBOCHUH O00YUYAIOIIMMCS TPAKTUYECKUX 3aHSITHIA:

— 3aKperuvieHue, yriayOJeHue, pacllupeHue M AeTau3alus 3HAHUW TPU PElIeHUU
KOHKPETHBIX 33714,

— pa3BUTHE IIO3HABATEIIBHBIX CIIOCOOHOCTEH, CaMOCTOSTEIBHOCTH  MBIILICHUS,
TBOPYECKOI aKTUBHOCTH;

— OBIAJCHHE HOBBIMH METOJaMH M METOJUKAMU H3YYeHHUS KOHKPETHOH y4deOHOI
IACIATUINHEL,

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

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

TpeboBaHusl K MPOBEACHUIO MPAKTUYECKUX 3aHATUN

B 3aBucumMocTHM OT YpOBHSA M IIOJIHOTBI PACKPBITHS TEMBl 3aJaHUS CTYACHTHI MOTYT
noayuuTs oT 1 no 5 OamnoB. Eciau mpu BHINOJHEHWM 3aJlaHUN MOTpeOyeTcss OTYET, TO €ro
oopmieHre HeoOXOIUMO MPOU3BOIUTH B cooTBeTCTBUE ¢ IlpaBmia opopmieHHs TEKCTOBBIX
nokymentoB mo I'OCT 7.32 — 2017 (https://guap.ru/standart/doc). O koiuuecTBe MPaKTHUECKUX
3aJaHUil ¢ OTYEeTaMH IpernojaBaresb cooOlaeT B Hayaje cemectpa. [IpenycMoTpeH BapuaHT
BBITNIOJTHEHUS] UHIUBUyaIbHOTO 3a/1aHuUs IO BHIOPAaHHOW CTyJ€HTaMH TEMaTUKe

11.3. Meroauueckue ykazaHusi I OOyYaroIIUXCS MO BBITIOJHEHUIO J1a00PAaTOPHBIX
pabor

B xone BeimonHeHus 1a0OpaTOpHBIX pPadOT oOydaromUHCs MAOKEH YIIIyOUTh H
3aKpENUTh 3HAHUS, NMPAKTUYECKUE HABBIKM, OBJIAJETh COBPEMEHHOM METOIMKONM M TEXHUKOU
HKCIIEPUMEHTa B COOTBETCTBUM C KBAIM(PUKAIMOHHON XapaKTepUCTHKON 00ydaromerocs.
BrimonHenue mabopaTOpHBIX pabOT COCTOUT M3 IKCIEPUMEHTAIbHO-TIPAKTUYECKOH, pacyeTHO-
AQHAJIMTUYECKON YacTe U KOHTPOJIBHBIX MEPOITPUSATHI.



Brimonaenne nmabopaTOpHBIX pabOT OO0ydYarOmMUMCS SIBIISIETCS HEOTHEMJIEMOW YacThIO
U3yYeHHs] JTUCLMIUIMHBL, OIpenenseMoil y4eOHBIM IIJJaHOM, W OTHOCHUTCS K CpEICTBaM,
o0ecrevynBaroIIUM pPelIeHre CIEAYIONUX OCHOBHBIX 33/1a4 00y4YaroIerocs:

— npuoOpeTeHHe HaBBIKOB KCCIEAOBAaHUSA MPOLECCOB, SBIEHU U OOBEKTOB,
M3Yy4aeMbIX B paMKax JTaHHOM JUCIUILINHBI,

— 3aKpeIuvieHHe, Pa3BUTHE U JeTallh3alls TEOPEeTUUYECKHX 3HAHHM, MOJyYeHHBIX Ha
JCKITHSIX;

— TOoJIyueHHe HOBOM MH(OpMAINH 10 N3Y4aeMOH JIUCIUILINHE;

— T[pHOOpeTeHHe  HABBIKOB  CAMOCTOSITEIBHOH  paboThl ¢ J1a0OpaTOpHBIM
000py1I0BaHUEM U MPUOOPAMH.

3ajianue ¥ TpeboBaHus K IPOBEICHUIO J1a00paTOPHBIX PadoT

1. YcranoBka Docker Ha nmepcoHabHBINA KOMITBIOTED

2. YnpaBneHue JaHHbIMU B Tpadudeckoii 6aze nanHpix NEO4J
3. INoaxmrouenue k Neo4j ¢ momomsio Python

4. 3nakomcTBO ¢ ¢yHKIHOHaIoM ceprca Apache AirFlow

5. Coznanue DAG daiina s Apache Airflow

[IpeaycMoTpeH BapuaHT BBHINOJHEHUS HWHAMBUAYAIBHOTO 3allaHusl 1O BBIOpaHHOM
CTyJEHTaMH TeMaTuke. B 3ToM ciiydae Temy, TEeXHOJIOTHH pa3pabOTKU MPOTPAMMHOMN CUCTEMBI U
00BEM BBITIOTHSAEMONW pabOTBI MO KAKIOW JaOOPATOpHON pPabOTe CTYACHTHI COTJIACYIOT C
npenogaBareneM. Takum o0pazoM, peanusyercs nepcoHUGUIIUPOBAHHBIN MOAX0/1 B 00yUEHUH.

Crtpykrypa u hopma oTueTa 0 1abopaTopHOM paboTe

1. TuTyAbHBIN THUCT

2. 3ajaHue Ha BBIIOJIHEHHUE JIAOOpaTOPHOI paboThI

3. [Tops0K BBITTOJIHEHUS PAOOTHI.

[Tpu 3TOM TekcTOBasi 4acTh PabOTHI JOIMOJHAETCS CKPUHIIOTAMH, MMOKA3bIBAIOIIMMHU BCE
ATambl BHIOJTHEHUS 33/IaHUs Ha TaOOpaTOPHYIO padoTy.

4. BeiBo/IbI O TIpOJIeNIaHHOM paboTe B popmaTte scce

5. CIHCOK UCTIOIB30BAaHHBIX HCTOYHHKOB

6. [Tpunoxxenus (pu HEOOXOIMUMOCTH )

TpeboBanus k ohopMIECHUIO OTYETA O TaOOpPaTOpPHOU paboTe
Odopmnenre HeE0OXOIUMO NPOU3BOAUTH B cooTBeTcTBHE ¢ I[IpaBuia odopmieHus
TeKCcTOBBIX gokyMeHToB mo I'OCT 7.32 — 2017 (https://guap.ru/standart/doc).

Memoouueckue ykazanus no 0C8OEHUIO Mamepuand 1adopamopHsvix pabom umeromcs 8
suoe InekmpoHHulx pecypcos oudruomexu I'VAIl u cucmemor LMS

1. Typuenxas, E. JI. IIporpammHuas unxeHepus. TecTupoBaHHEe M KOHTPOJb KauecTBa
porpaMMHOro obecriedenus : ydyeOHoe mocobue st By3oB / E. JI. Typnenxas, A. B.
ArpanoBckuii. — Cankr-IlerepOypr : Jlanp, 2025. — 172 ¢. — ISBN 978-5-507-51677-
3. — Texkcr : snexTponHSbIi / JlaHb : 37eKTpOHHO-OMOMMOTeUHas cuctema. — URL:
https://e.lanbook.com/book/455672 (nara obparuenus: 09.03.2025). — Pexxum nocryna:
JUISl aBTOPH3. MOJIb30BaTEIEH.

2. TectupoBaHHE M KOHTPOJIb KauecTBa MPOrpaMMHOr0 olecreueHHs : [ DIeKTPOHHBIH
pecypce] : yuebHoe mocobue / E. JI. Typuenkas, A. B. Arpanosckuii, A. A. Cennos ; C.-
[TeTepO. roc. yH-T adpOKOCM. MPUOOPOCTPOCHUS. - DIEKTPOH. TEKCTOBBIC AaH. - CaHKT-
[TetepOypr : U3n-Bo I'VAII, 2023. - 118 c.

3. TectupoBaHue BeO-IpUIOKEHUH : [ DIEKTPOHHBIN pecypc] : yueOHoe mocobue / A. B.
Arpanosckuii [u np.] ; C.-Iletep6. Toc. yH-T a3poKOCM. TPHUOOPOCTPOCHHS. - DIEKTPOH.
texkcToBbIe nad. - CII6. : U3a-so I'VAII, 2020.



4. MHoroyHKIIMOHAIbHBIE WH()OPMAIIMOHHBIE CHCTEMBl Ha OCHOBE HMHTETpaIluu
NPUKIAJHBIX TPOTPaMMHBIX cpex : ydueOHoe mocobue / A. B. Arpanosckumii, E. JI.
Typnenxas ; C.-Iletep6. roc. yH-T a3pOKOCM. IPUOOPOCTPOCHHUS. - DIEKTPOH. TEKCTOBHIE
nad. - Cankr-IlerepOypr : Uzn-so I'YAII, 2022. - 91 c.

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

11.4. Meroauyeckue yKa3zaHus JUisi OOYyYarOlIUMXCS IO TMPOXOXKIACHUIO KypCOBOI'O
POCKTHPOBAHUS/BBITIOJIHEHUS] KyPCOBOW PaOOTHI

KypcoBoii npoexT/ paboTa mpoBOIUTCS € LENbI0 (OPMUPOBAHUS y 00YYAOLINXCS OTIBITA
KOMILIEKCHOT'O PEIICHUsI KOHKPETHBIX 33724 PO(PECCUOHATBHOM NeSTeTbHOCTH.

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

CTpyKTypa NOSICHUTEJIbHOM 3alIMCKU KYPCOBOT'O MPOeKTa/ paboThl

1. TUTYnbHBIN JHCT

2. 3ajjaHue Ha KypCcOBO€ IIPOEKTUPOBAHUE, COTIIACOBAHHOE C MPEIOJaBaTEIeM.

3. Onucanue npeaMeTHoN 001acTi

4. Tlopsanok BBIOJHEHUs 3aJlaHUM KypcOBOIO IPOEKTUPOBAHHMS B COOTBETCTBUM C
BBIIICH3JIOKEHHBIM TUTaHOM. [Ipw BBINOJMHEHWMH 3afaHuil TpeOyeTcs TEKCTOBYIO YacTh
COIIPOBO’KJATh CKPUHILIOTAMH Ha BCEX 3TAIlOB IPOEKTHUPOBAHUS .

5. BBIBOJIBI 110 KYpCOBOMY IIPOEKTUPOBAHUIO B BUJIE ICCE.

6. CIMCOK UCMOJIb30BaHHBIX HCTOYHUKOB

7. Ilpuioxxenus

TpeGoBanus k 0HOPMICHUIO TOACHATENBEHON 3a0MCKH KYPCOBOTO MPOEKTa/ PabOTHI

OdopmieHne HEOOXOAUMO MPOU3BOIAUTH B COOTBeTcTBHE ¢ IlpaBmia odopmieHus
TekcToBbIX gokymMeHToB mo ['OCT 7.32 — 2017 (https://guap.ru/standart/doc). OtueT cnaetcs B
pacrevyaTaHHOM BHUJIE B CKOPOCIIHBATEIIE.

Memoouueckue ykaszaumus no KypcogoMy HpPOEKMupo8aHuto/ GblNOIHEHUIO KYpCOBOU
pabomul umeromces 6 8uoe INeKmpOHHbIX pecypcos cucmemvl LMS

OO0paboTka, aHamM3 M BHU3YyaJlU3alUs CTPYKTYPUPOBAHHBIX JaHHBIX [DJIEKTPOHHBIN
pecypce] : yueOHoe mocobue / A. B. Arpanosckuit [u ap.] ; C.-IletepO. roc. yH-T a’spokocm.
npuOOpOCTpOeHUs. - DIEKTPOH. TekcToBbIe AaH. - CII6. : U3a-so I'YAIL, 2020.

TexHonornu NpoOeKTUPOBAHUS MHTEPAKTUBHBIX Irpaduueckux npuioxeHuit. O6paboTka,
aHaJIM3 W BU3yaNU3alUsl CTPYKTYPUPOBAHHBIX JaHHBIX [DJEKTPOHHBIN pecypc] : ydeOHoe
nocobue / A. B. Arpanosckuii [u ap.] ; C.-Ilerep0O. roc. yH-T a3pokocM. mpruOOpOCTPOECHHUS. -
DnekTpoH. TekcToBble aaH. - CII6. : U3n-o ['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’3poKOCM. MPUOOPOCTPOCHHS. - DJIEKTPOH.
TekcToBble JaH. - Cankt-IlerepOypr : U3n-so I'VAIL 2021. - 111 c.

TexHonornu MpOEeKTUPOBAHUS MHTEPAKTUBHBIX rpaduueckux npuiiokenunit. O0paboTka,
aHalM3 W BU3yaNU3alUsl CTPYKTYPUPOBAHHBIX JaHHBIX [DJEKTPOHHBIA pecypc] : ydeOHOe
nocobue / A. B. Arpanosckuii [u ap.] ; C.-IlerepO. roc. yH-T a3pokocM. mpruOOpOCTpOEHHUS. -
DnekTpoH. TekcToBble AaH. - CI16. : U3n-o ['YAIL 2021.

11.5. Metoauyueckue yKa3aHus sl OOYYArOMIUXCS TI0 IPOXOXKACHUIO CaMOCTOSATEIHHON
paboTHI


https://guap.ru/standart/doc

B xone BBIMOSHEHUSI CaMOCTOSITEIBHOW PabOThI, 00yJarONTUiCs BBITOIHAET paboOTy 1O
3aJJaHUI0 ¥ TIPU METOJUUECKOM PYKOBOJCTBE IMPENoaBaTelisi, HO 0e3 ero HEemocpeJICTBEHHOTO
YUYaCTHS.

s oOydarommxcsi 1Mo 3a04HOM (opMe OOydeHHs, caMOCTOsATeIbHas padoTa MOXKET
BKJTIOYATh B Ce0s1 KOHTPOJIBHYIO padoTy.

B mporiecce BBIMOTHEHHSI CaMOCTOSITENILHON paboThl, y oOydaromierocst (GhopMupyercs
nenecooOpa3Hoe IIaHupOBaHUEe pabouero BpeMEeHH, KOTOPOE MO3BOJISIET UM pa3BUBATh YMCHUS
N HABBIKM B YCBOCHHU U CHUCTCMATHU3ALIUU HpI/I06peTaCMBIX 3HaHHﬁ, 06ecneqHBaeT BBICOKHUH
YPOBEHb YCIIEBAEMOCTH B TIEpUOJ OOYUYCHHs, TIOMOTAeT IIOJYYUTh HABBIKH TTOBBINICHHS
po(hecCHOHATLHOTO YPOBHSL.

MeroauyeckiMH ~ MaTepuallaMH,  HampaBJSIONIMMU  CAMOCTOSITENIbHYHO — paboTy
00y4aroUUX CSASBIISIOTCS:

—  y4eOHO-METOJMYECKUI MaTepHuall 1o JUCHUILIHHE;

— METOJUYECKHE YKa3aHUs IO BBIMOJIHEHUIO KOHTPOJIBHBIX pa0oT (s 00ydYarommxcst
10 32049HOM (hopme 0OyUeHHS ).

Memoouueckue ykasaunusi no 0C80€HUI0 Mamepuana O CAMOCMOSIMENbHO20 U3VYUeHUs]

umeromes 8 gude 21eKkmponnvix pecypcos oudbruomexu I'VAII u cucmemor LMS

1. Typueukas, E. JI. IlporpammHas uHxeHepus. VHTerpaunoHHBIH NOAXOJ K
pa3pabotke / E. JI. Typueuxkas, A. B. Arpanosckuii. — Cankr-IlerepOypr : Jlans, 2023. — 216
c. — ISBN 978-5-507-46898-0. — Tekcr : anekTpoHHbIH // JlaHb : 3IeKTpOHHO-OMOIHOTeYHAS
cucrema. — URL.: https://e.lanbook.com/book/352307

2.  Typueuxas, E. JI. Ilporpammnas uHXeHepus. TecTHpoBaHHE W KOHTPOJb
KayecTBa MPOrpaMMHOro obecreueHus : yuedHoe nocobue ans By3oB / E. JI. Typueukas, A. B.
ArpanoBckuii. — Cankr-IlerepOypr : Jlans, 2025. — 172 ¢. — ISBN 978-5-507-51677-3. —
Texcr: onexrtponHsni// Jlanp @  3nekTpoHHO-OMOnmMoreyHas cucrema. —  URL:
https://e.lanbook.com/book/455672 (mata oGpamenus: 09.03.2025). — Pexum mgocryma: st
aBTOPU3. MTOJIb30BATENEH.

3. TectupoBaHue H KOHTPOJIb KayecTBa MPOTPaAaMMHOIO OOECIEUeHHS [
DOnekTpoHHBI pecypc| : yuebnoe mocobue / E. JI. Typueukas, A. B. ArpanoBckuii, A. A.
CenroB ; C.-Iletep0. roc. yH-T a’pOKOCM. MPUOOPOCTPOEHHUS. - DJIEKTPOH. TEKCTOBBIC JaH. -
Canxkr-IlerepOypr : U3a-so I'VAIL 2023. - 118 c.

4, TectupoBanue BeO-TIpUIIOKEHUM : [ DIEKTPOHHBIN pecypc] : yuebHoe mocodue /
A. B. Arpanosckuii [u ap.] ; C.-Ilerep6. roc. yH-T a’3pOKOCM. MPUOOPOCTPOCHUS. - DIEKTPOH.
tekcToBile mad. - CII6. : U3a-Bo I'YAIL 2020.

S. MHoro¢gyHKIMOHaIbHBIE HWH(OPMAIIMOHHBIE CHUCTEMbl Ha OCHOBE HHTETpaLluu
NPUKIIAJHBIX MPOrpaMMHBIX cpefl : ydeOHoe nocobue / A. B. Arpanosckuii, E. JI. TypHeukas ;
C.-Ilerep6. roc. yH-T a’pOKOCM. MPUOOPOCTPOEHUA. - DIEKTPOH. TEKCTOBBIC JaH. - CaHKT-
[TerepOypr : Uzn-so I'VAII, 2022. - 91 c.

6. MeTo10510TUHM U TEXHOJOTHMH NPOEKTUPOBAHUS HWH(OPMAIIMOHHBIX CHUCTEM : [
DJeKTPOHHBIN pecypc] : yueOHo-MeToquueckoe nocooue / A. B. Arpanosckuii, B. C. ITaBnos, E.
JI. Typuenkas ; C.-Ilerep6. roc. yH-T a’pOKOCM. IPHOOPOCTPOCHUS. - DIEKTPOH. TEKCTOBBIE
nad. - Cankr-IlerepOypr : Uzn-so I'VAIL 2021. - 111 ¢

11.6. MeTtoauueckue yKazaHus [UIsI OOYYArOMIMXCS TIO TPOXOXKICHHUIO TEKYIIETro
KOHTPOJISI YCTIEBAeMOCTH.

Texymuit KOHTPONb YCIEBAEMOCTH TMpeAyCMaTpUBAeT KOHTPOIb KadyecTBa 3HAHUI
00yJarOIUXCsl, OCYIIECTBIIEMOTO B TEUCHHE CEMECTpa C IEJbI0 OICHUBAHHS X0JIa OCBOCHUS
IUCIHTIINHEL

Tekymuii KOHTPOJIb YCIIEBAEMOCTH IPOBOJIUTCS B COOTBETCTBHH CO CTaHIAPTOM
opraam3aiuu ['YAII cucrembl MeHexkMeHTa KauecTBa 3.76 «[lomokeHne o TEeKyImeM KOHTPOJe



YCIIEBAEMOCTH M MPOMEXYTOYHOM aTTECTAIlMU CTYIEeHTOB U acnupanToB ['Y All, oOyuaromuxcs
1o 00pa3oBaTeIbHBIM IPOTrPaMMaM BBICIIET0 00pa30BaHUs» Ha OCHOBaHUHM IpHkaza ['YAIL

Texymuii KOHTPOJb YCIEBAEMOCTH OCYILECTBISETCS C YYETOM CBOEBPEMEHHOCTH,
MOJTHOTHI U KaueCTBA BBITIOJHEHHUS JTAOOPAaTOPHBIX paboT, COOTBETCTBUSA O(GOPMIICHHUS OTYETOB
HOpMaTuBHBIM TpeOoBaHusM ['VAIIL, npaBUJIBHOCTH OTBETOB Ha KOHTPOJIbHBIE BOIPOCHL, a
TaK)K€ aKTUBHOCTH Ha JIEKIIUOHHBIX U MPAKTUYECKUX 3aHATHSIX.

Pe3ynbrarhl TeKyHIero KOHTPOJS YCIEBAEMOCTH YUYUTBIBAIOTCS IIPU INPOBEACHUU
IIPOMEXYTOUHOM aTTeCTallMM Hapsily ¢ OTBETaMM Ha 3K3aMEHAI[MOHHBIE BOIPOCHI, IOCKOJIbKY
OTpa)karT CHOPMHUPOBAHHOCTb MEPEUUCICHHbIX B TaOnuue | KOMMIETEHLUIl C TOYKU 3peHHs
IPUOOPETEHHBIX YMEHUIN U HABBIKOB.

J1s IOTy4€eHus aTTeCTalluy 110 TEKYIEMY KOHTPOJIO CTYIEHTY HEOOXOIUMO:

1. 3amuTuTh HEe MeHee 75% OTYeTOB OT BCeX JaOOpPAaTOPHBIX CeMECTpa M BBUIOKHUTH UX B
JINYHBINA KaOUHET;

2. moceTuTh HE MeHee 75% OT 001Iero KOJMUecTBa MPEAyCMOTPEHHBIX YU€OHBIM TIIAHOM
3aHATHH, a TAK)KE AKTUBHOE Y4aCTHE HA MPAKTHUUYECKUX U JICKIUOHHBIX 3aHATHAX

11.7. Metoauueckue ykazaHus i OOY4arOLIMXCS M0 MPOXOXKACHUIO MPOMEXYTOUYHOM
aTTECTAaLUU.

IIpomexxyrounass  arrectanust  oOyyaroIIMXCsl  HpeJycMaTpuBaeT  OLIEHUBaHME
POMEKYTOUYHBIX M OKOHYATENILHBIX PE3yJbTaTOB 00ydeHus 1o aucuuiuiHe. OHa BKIIIOYAET B
ceost:

— D9K3aMeH — (¢opMma OLEHKM 3HAHMH, MOJYyYEHHbIX OOydarolmMMcs B Ipoliecce
U3y4eHHs BCeH AMCUUIUIMHBI WIKA €€ YacCTH, HAaBBIKOB CAMOCTOSITENIbHOW pabOThl, CHOCOOHOCTH
OPUMEHATh MX JJIS PElIeHUs NPAaKTUYECKUX 3ahad. DK3aMeH, KaK IpaBuilo, NMPOBOAMTCS B
NepuoJl SK3aMEHAIMOHHOW CECCHHM M 3aBEpIIACTCS AaTTeCTAlMOHHON OLEHKOH «OTIUYHOY,
«XOPOUIO», «yI0BJIETBOPUTEIILHOY, «HEYIOBIETBOPUTEIBHOY.

— 3aueT — 3To (hopMa OLEHKU 3HAHUMH, MOJyYEHHBIX OOYyYaIOUIMMCS B XOJI€ U3yUCHMS
y4eOHOI IUCHUIUIMHBI B LIEJIOM MJIM IPOMEXYTOUHas (IO OKOHYAHUM ceMecTpa) OLIeHKa 3HaHUMN
oOyyaromuMcs 1Mo OTJEIbHBIM pa3fiesiaM TUCLUIUIMHBI C aTTECTAllMOHHOM OIIEHKOW «3aYyTeHO»
WIN «HE 3a4TEHO».

— 1uddepeHIMpOBaHHbBIM 3aueT — 93T0 (opMa OLEHKHM 3HaHUM, IOJyuYeHHBIX
00y4aromuMcs IPU U3YYEHUH TUCIHIUIMHBI, TIPU BBITIOJHEHUH KYPCOBBIX IMPOEKTOB, KYPCOBBIX
paboT, HAy4YHO-UCCIIEOBATENILCKUX PadOT U MPOXOXKAECHUH NMPAKTHK C aTTECTAIIMOHHON OLIEHKON
«OTJIIMYHOY, «XOPOLIO», «yIOBIETBOPUTEIBHOY, «HEYI0BIETBOPUTEIHLHO.

Jlnst omycka K 3K3aMeHy CTYJAEHT 00s3aH BBINOJIHUTH U 3alIUTUTH 75% 1abopaTopHbIX
paboT M ycremHo 3aBepuTh 75% DIEMEHTOB TEKYIIEro KOHTpouss. HeBbIOTHEHHbBIE 3a1aHus
CTYAEHT cIaeT MpernojaBaTeiio Mepel HadyaloM S5K3aMeHa, B clydae MX YCIEUIHOM 3alluThl
JIOITyCKAeTCs K DK3aMeHy Ha OOIIMX OCHOBaHUsX. MITOroBas orneHka 1o sk3aMeHy (GpopMupyercs
Ha OCHOBAaHUU OLIEHOK, IMOJYYEHHBIX B XOJ€ TEKYIIEro KOHTPOJS, M OLEHKH, MOJy4YeHHOH B
pe3yabTaTe yCTHOTO OTBETa Ha OJK3aMeHe. TakKe TpW BBICTABICHWH HWTOTOBOW OICHKH
YUUTBIBAaeTCS (DAKTOp MOCEIIaeMOCTH  JIEKIUMOHHBIX 3aHATUH. B cioydae orcyrcTtBusa 1o
HEYBaXUTEIbHBIM MpUYKMHAM Ha Ooisiee yeM 50% nekuuii, OTKa3a OT BBINOJHEHHS 3aJaHuil Ha
JIEKIIMOHHBIX 3aHATHSAX CTYAEHTY Ha 9K3aMEHE MOTYT OBITh 33JaHbl JJOMOJHUTEIbHBIE BOIIPOCHI
110 TeMaM, KOTOpbIe OBUTH UM HE U3y4YEHBI B IIOJITHOM 00BEME.

JUis  yCHEeIHOro MPOXOKIACHUS MPOMEXKYTOUHOM aTrrecTaliud B (QopMe HK3aMeHa
0o0yJaromuicss JTOIDKEH MPOAEMOHCTPHPOBATh COOTBETCTBHE KPUTEPUSIM OICHKH YPOBHS
c(OpPMHPOBAHHOCTU KOMIETEHIMH (Tabmuma 14), a Takke BBIIOJHHUTH, BBUIOKUTH OTYETHI B
JTUYHBIA KAOWHET U YCTIEITHO 3aIlUTUTh HE MeHee 75% abopaTopHbIX padoT.

ITpomesxyTOuHBIH KOHTPOJIb  yCIIEBAEMOCTH MPOBOJUTCS B COOTBETCTBHHM CO
crannaptoM opranumzauuu ['YAIl cucrembl MmeHemxkmeHTa kaudectBa 3.76 «llonmoxkenue o
TEKYIIEM KOHTPOJE YCHEeBAEMOCTH M NPOMEXKYTOYHOM aTTECTallMM CTYJEHTOB U aCHUPAHTOB
I'VAII, oOyuaromuxcs 10 00pa3oBaTebHBIM IIpOrpaMMaM BBICIIETO OOpa3oBaHUS» Ha



ocHoBanuu mpukaza ['YAIl u «O MOIyIbHO-PEHTUHTOBOM CHCTEME OIEHKH KadecTBa y4eOHOMH
paboTtsl ctyneHToB B ['YAI».



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

Ionmuce
3aB.

kadempoit




