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AHHOTAIUs

Jucnumirza «KpoccmarpopMeHHOE PpOrpaMMUPOBaHUE» BXOAUT B 00pa30BaTEIIbHYIO
MPOrpaMMy BBICIIEr0 00pa30BaHHs MO HAMpaBieHHIO NOAroTOBKW/ creiuaibHocT 09.03.02
«H(OpMaLIHOHHBIE CHCTEMBI M TEXHOJIOTHI HarpaBieHHOCTH « THPOpMAIHOHHBIC TEXHOIOTHH
B MEAWAMHIYCTpUm». JucuumiHa peanusyercs kadgeapoii «Ned2y.

JlucuumivHa HaneneHa Ha (JOPMHUPOBAHHE y BBITYCKHHKA CIIEIYIOIINX KOMIETeHIINI:

IK-3 «CnocobeH pa3pabaTbiBaTh NPOrpaMMHOE OO€CIeYeHHE, BBINOIHATL HHTErPALIUIO
MPOrPaMMHBIX MOJYJICH 1 KOMIIOHCHTOBY»

[MK-4 «CnocobeH OLEHHWBATh KauecTBO MPOrPaAMMHOrO OOECIEYEHHsS, B TOM 4YHCIIE
MPOBE/ICHUE TECTUPOBAHUS U UCCIICIOBAHUE PE3YJILTATOB»

[K-5 «CrocobeH pa3pabaTbiBaTh TEXHHUECKYHO JTOKYMEHTALIMIO Ha MTPOAYKLHUIO B chepe
MH(pOPMALIMOHHBIX TEXHOJIOTHIL, YIPABICHNS TEXHHUYECKOI HH(pOopMaLuei»

CogepxaHue IHMCUUILIMHBI OXBAThIBAET KPYr BOIPOCOB, CBS3aHHBIX C pPa3pabOTKOM
MPOrpaMMHOTO  O0ECHEeUYCHUs, CHOCOOHOro paboTaTh MMOJ  YIPABICHHEM  HECKOJIBKUX
OIEpAL[OHHBIX  CHCTEM.  PaccMaTpuBalOTCS ~ OCHOBHBIC  JJIEMEHTBI  MHOT03a[Ja4YHBIX
MHOTOIOJIB30BAaTENbCKUX ONEPAIMOHHBIX CHCTEM, C KOTOPBIMH B3aHMOJCHCTBYET NPHKIATHOES
nporpamMmHOe  oOecriedeHne. C  HCIONB30BaHMEM KOMaHAHOW obOomoukn BASH u
BBICOKOYPOBHEBOI'O sI3bIKa IMporpaMMupoBaHusi Python wu3ydaroTcst BONPOCHI YIpaBICHUS
(aiinamu, npoueccamu, 00pabOTKHM TEKCTOBBIX IAaHHBIX. Y JEIASTCS BHUMAHHUE TAaKUM acleKTaM
pa3paboTKH  MPOrpaMMHOrO  OOeCleueHHus, KaKk JIOKYMEHTHPOBAHHE, TECTHPOBAHHE,
pacmpocTpaHeHHe, a TaKKe MHTErpalusi MNpPOrpaMMHBIX MOAyJIeil M MEeXKIpPOLEeCCHOe
B3aUMO/IEHCTBHE.

[penogaBanue IUCLMIUIMHBL IPEAyCMaTpUBaeT clieayronme (OpMbl OpraHU3aLHu
y4eOHOro npoliecca: JIEKIHH, 1ad0paTopHbie paboThI, CAMOCTOsATEIbHAs paboTa CTyAeHTa.

[MporpamMMoil AUCHHUILIMHBL NPELyCMOTPEHBI CICAYIOUIME BHIbI KOHTPOJS: TEKYIIHH
KOHTPOJIb YCIIEBAEMOCTH, IPOMEKYTOYHAS aTTECTAlUs B JopMe IK3aMeHa.

OOuiasi Tpy/I0EMKOCTh OCBOCHHS AWCIMIUIUHBI COCTaBISET S5 3a4eTHBIX eauHMi, 180
YacoB.

SI3bIK 00yHYEHHS IO JUCHHUIUTUHE «PYCCKHN.

1. TlepeyeHn MIAHUPYEMBIX Pe3yJIbTATOB 00y4YeHUsI N0 TUCIUTIJIMHE

1.1. lenu npenogaBaHus JUCHHUILTHHBI

TlonydeHune cTyIeHTaMH HEOOXOAMMBIX 3HAHHH M HABBIKOB B 00JacTH pa3paboTKu
NPUKJIAJHOTO MPOrPAMMHOIO 00ECIeueHHs] Ul PA3IMYHbIX MPOrPAMMHBIX M alIapaTHBIX
matdopm.

1.2. JucuumimHa  BXOOUT B COCTaB  4acTH, (OPMHUPYEMOil  y4acTHHKaMH
00pa3oBaTeIbHbIX OTHOIICHHH, 00pa30BaTeIbHOM MPOrpaMMBbl BBICIIEr0 0Opa3oBaHus (najiee —
OI1 BO).

1.3. TlepeyeHb IuIaHUPYEMBIX PE3yJIbTATOB O0YUYEHHMS 110 JUCLHUILIMHE, COOTHECEHHBIX C
[UIAaHUpYeMbIMH pe3ynbTaTamu ocBoeHust OIT BO.

B pesynbraTe M3ydeHMs AMCLUIUIMHBI OOYYAIOIIMHCS IODKEH 00JalaTh CIEAyIOUMU
KOMIETESHIMSAMU WM MX 4acTAMH. KOMIETeHIMH ¥ MHIUKATOPBl UX JOCTHKEHUS IPUBEIICHBI B
Tabmie 1.

Ta6muua 1 — I[lepeyeHp KOMIETEHIMI U MHANKATOPOB X JOCTHIKCHHUS

Konn
Kateropus (rpynna) Kox 1 HaumeHoBaHue
HaMEHOBaHHE

KOMIICTCHIINN HWHAWKATOpa JOCTHXKCHHUA KOMIICTCHIIMN
KOMIICTCHIMN

TIK-3.3.1 3HaTh METOMOJOIHH
pa3paboTKH, METOObl W CpelcTBa
MPOCKTHPOBAHUS POrPaMMHOr0
oOecIieucHuUS; METOI0JIOTHHI "
TEXHOJIOTHH MPOEKTHPOBAHHUS u
HCIIOJIb30BaHMsl 0a3 JAHHBIX; METOABI U
cpencraa MPOCKTHPOBAHHUS
MPOTrPaMMHBIX uHtepdeiicos, 6a3
JNAaHHBIX; METOIbl M CpPEICTBA COOPKH
MojyJell ¥ KOMIIOHEHT HpPOrpaMMHOrO
obecrieueHus

IIK-3.¥.1  ymerb  BbIOMpaTh
cpeacTBa M BbIPAOATHIBATh BAPUAHTHI
peanuzanuu TpeOoBaHUi K
MIPOrPaMMHOMY 00ecreueHuo;
UCIIONIB30BATh CYIIECTBYIOLIME THIIOBBIE
pelieHus] U MAOIOHBI MPOSKTUPOBAHMUS
HPOrpaMMHOTr0 00ECIIeUeHHUs; IPUMEHSTh
METOABl W CPEICTBAa MPOEKTUPOBAHUS
MPOrPaMMHOr0 00ecIeueHus, CTPYKTYp
JaHHBIX, 0a3 JaHHBIX, MPOrPAMMHBIX
uHTepeiicos; UCIIOJIb30BaTh
BBIOPaHHYIO Cpely HpOrpaMMHpPOBAHUS
JUISL pa3paboTKU MPOLEAYp MHTErpanuu
MPOrPaMMHBIX ~ MOJYJICH; MPOBOJHUTH
OLICHKY paboTocrnocobHOCTH
HPOrPaMMHOTO TPOYKTa

TIK-3.B.1 Biagerr HaBBIKAMH
OLEHKHM BPEeMEHH U  TPYAOEMKOCTH
peanuzanuu TpeboBaHuit K
MIPOrpaMMHOMY 00ecneueHu1o;
pa3paboTku TEXHHUYECKUX
crnenupuKalmii  Ha  [IPOrpaMMHBIE
KOMIIOHEHTBI M MX B3aUMOJACHCTBUS,
MPOCKTUPOBAHUSL  CTPYKTYp  JaHHBIX,

IK-3
Cnocoben
pa3pabaTbIBaTh
NPOrpaMMHOE

Ipodeccuonanbuble | obecreyeHue,
KOMIIETEHIIMU BBIIOJIHATH
HHTErpaLuio
POrpaMMHBIX
MOJynen i
KOMIIOHEHTOB




HPOCKTUPOBAHUS 6a3 JIaHHBIX,
IIPOTPaMMHBIX HHTEPPENCOB;
pa3paboTku mporenyp cOOpKH MOAyJiei

TIpodeccronanbHbie
KOMITCTCHIIUH

T1K-4
Crocoben
OLIEHMBATH KAUYECTBO
POrpaMMHOTO
obecrieueHusi, B TOM
YHCIIe IPOBE/ICHUE
TECTHPOBAHHS "
HCCIIEIOBAHKE
pe3yJbTaToB

u KOMITOHEHT POrpaMMHOTO
obecreueHus; HPOBEPKH
paboTtocrocobHOCTH BBIITYCKOB
HPOTrPaMMHOTO IPOAYKTA

[1IK-4.3.1 3HaTh TEOPUIO

TECTHUPOBAHHS, TEXHUKH TECTHPOBAHHS;
CTaHJapThl B OOJIACTH TECTUPOBAHHUS,
6a3oBble TOHSTHS KavecTBa
NPOrPaMMHOTO TMPOJIYKTa M KavyecTBa
npouecca pazpabOTKH  MPOrpaMMHOTO
obecrieueHUs;  METPUKH M PHUCKH
TECTUPOBAHMS;  TEOPUIO  KPUTEPHEB
KayecTBa MPOrpPaMMHOIO MPOAYKTa U
KadecTBa mporuecca pa3paboTKu
MIPOrPaMMHOI0 00ECTICYeHHS

IK-4.Y.1 ymerb omnpenensrs
LUeIM  TECTUPOBaHUs; pa3pabarbiBaTh
TpeOOBaHUS K TECTHPOBAHMUIO; BEIOUpATh
u KOMOMHHPOBATh TEXHUKH
TECTHPOBAHMs; OIPEIeATh Hanboiee
3HAYMMBbIE KpUTEpUH KauecTBa
[POrPaMMHOr0 IPOAYKTa

TIK-4.B.1 Biagetrs HaBBIKAMH
pa3paboTku TpeboBaHUs K
TECTHPOBAHHIO HA OCHOBE TPEOOBaHUIA K
cHCTeMe; ONpeeIeH s Lesl, 00beKTa U
BUJIOB  TECTHPOBaHHsS;  pa3pabOTKH
[OCIIEJOBATEIbHOCTH IIPOBEICHHUS padoT;
OLCHKU THOKPBITUS KOIA TECTOBBIMHU
Clly4asiMM; ~ aHaliW3a  HPOIYIICHHBIX
neeKToB M NPUYMHBI HMX HPOITYCKa;
NpPOBEICHUsT ~ aHajlM3a  PHCKOB U
BBIPAOOTKH IJIaHA IO CHU)KEHUIO PUCKOB

IIpodeccronanbHbie
KOMIETCHIIUU

TIK-5
Criocoben
pa3pabaTbIBaTh
TEXHUUYECKYIO
JNOKYMEHTAllMI0 Ha
NPOIYKIHIO B chepe
HH(OPMAIIMOHHBIX
TEXHOJIOTUH,
YIpaBICHUS
TEXHUYECKOU
nHpopManueit

IK-5.Y.1 yMmerp KOMIIOHOBAaTb
JIOKyMEHT ~ Ha  OCHOBE  3aJlaHHBIX
HCTOYHHKOB; HO/rOTaBJIMBATh
rpaduyecKie CXEMbl, aHAIU3UPOBATH
TEXHUYECKYIO TOKYMEHTALUIO U Hay4YHO-
TEXHUYECKYIO JIUTEparypy, H3BJIEKaTh
CBEJCHHs, HEOOXOAUMBIC Ul PEIICHHUS
MOCTABJICHHOH  3a/au;  COCTaBIATh
00001ICHHBIE OTIHCaHUS SIBIICHUIA,
MpOLECCOB,  OOBEKTOB  YIPABICHMUS,;
OIKCHIBATh Ou3HEC-TIPOIIECChI c
OMOIIbI0  TpadMUYEeCKUX  HOTALHN;
pa3pabaTbIBaTh TpeboBaHuUs K
TEXHMYECKOMY  JIOKYMEHTY M K
KOMIUIEKTY TEXHHUYECKOM TOKyMEHTAIHH;
COCTaBISITh KaJICHIapHbIi IUIaH

BBIIIOJIHEHHUSI  MOJIyYEHHOI'O  3a/IaHus;
pa3pabaThiBaTh TEXHUYECKUE 3aJaHUS U
creupuKaumn TpeboBaHuii;
pa3pabaTbiBaTh ONUCAHHE CHCTEMHOI
WIM  [POrpaMMHOMN ApXUTEKTYPBHI;
pa3pabaTbIBaTh PYKOBOZCTBa
MOJIb30BATEIs; AHATU3UPOBATH LIEIECBYIO
Ay[IUTOPHIO  KOMIUIGKTa TEXHHYECKOM
JIOKYMEHTAINY; pa3pabatbIBaTh
TpeOOBaHUsI K TEXHUYECKOMY JIOKYMEHTY

IIK-5.B.1 Bimagets HaBBIKAMH
pa3paboTKH  KOHLENIMH  PEKIAMHOIO
Marepuaa, COCTaBIICHUS TEKCTa
PEKJIaMHOTO  MaTepuaja, IOIrOTOBKH
WUTIOCTpAIKi; pa3paboTKu Claij-11oy;
H3yYCHHS LeNeBoi ayAuTOpHU
JOKYMEHTa, BBISICHEHHE ee  3ajad,
norpebHOCTEN B MH(OpMALUM, YPOBHS
HO/ATOTOBKH;  pa3pabOTKH  KOHLEMIHU
TEeXHUYECKOW CTaTbU, COCTABJICHUS ee
TEKCTa  MOATOTOBKU  HMJUIIOCTPALH;
U3Y4EHHUS JIOKyMEHTHPYEMOM MPOIyKIIMI
C TOYKH 3PEHHSI BCEX LIEIIEBBIX Ay IUTOPUil
U C Y4eTOM HX HH(POPMALMOHHBIX
noTpedHoCTE!

2. MecTo AMCHUILINHBI B cTpyKType OII

Jucuuninua 6a3upyercs Ha 3HAHUSX, paHee MPUOOPETEHHBIX CTYACHTAMU NIPH U3yYESHHU

CIIEIYIOIHX AUCLHUILINH:
— HHudopmaruka;
— OCHOBBI MPOrPAMMUPOBAHHS;
— TexHOJIOrHy MPOrPaMMHUPOBAHHSI.

3HaHI/I$I, TIOJTYy4€HHBIC IIpU H3YHUYCHHH MaTepualia JTaHHOM JAUCHOUILIMHBI, UMCIOT KakK
CaMOCTOSATCJIbHOC 3HAYCHUEC, TaK U UCIIOJIb3YIOTC IIPU U3YUCHUUN APYTUX NUCHUIIINH!
— Meronsl u CpeAcTBa ITPOCKTUPOBAHUSL I/IHq)OpMaI_II/IOHHLIX CUCTEM,

— MopaenupoBaHue CUCTEM.

3. O0beM U TPYAOEMKOCTb AUCHMIIIHHBI

Jlanaple 00 00mIeM O0BEMe JMCLUHUIUIMHBI, TPYAOEMKOCTH OTHACIBbHBIX BHIOB Y4eOHOM
paboThI O AUCHUMUILTHHE (M pacipeeieHHe 3TON TPYAOEMKOCTH 110 CEMECTpaM) MPEACTaBIICHbI B

Tabaue 2.

Tabnuia 2 — O0beM U TPYAOSMKOCTh THUCLHUIITHHBI

TpynoemkocTh IO
Bun yue6Hoi paboThI Bcero ceMeCTpaM
Ne5
1 2 3
Oo6wasn mpyooemkocms OUCUURTUHDBL, 5/ 180 5/ 180
3E/ (4ac)
U3 Hux uacos npakmuyeckoii H0020Mo8KU 17 17
Ayoumopnuie 3auamus, BCETo Jac. 51 51




B TOM YHCJIC:

Dk3.*¥%)

nexnmu (J1), (qac) 34 34

npakTuueckue/cemunapckue 3ansrus (I13),

(gac)

naboparopusie padotsl (JIP), (yac) 17 17

KypcoBo# mpoekT (pabora) (KII, KP), (vac)

JK3aMeH, (Jac) 36 36
Camocmoamenvnaa paboma, Bcero (4ac) 93 93
Buo npomescymounoii ammecmayuu: 3ader,
nudd. 3auer, sk3amen (3auer, dudd. 3au, OK3. OK3.

4. Coaep:xaHue JUCUHINIHHBI

4.1. PactipeneneHue TpyAOEMKOCTH JUCIUIUIMHBI 110 pa3jesiaM ¥ BUaM 3aHITHI.
Pa3zzenbl, TeMbl IUCUMIUTHHBL U X TPYJOEMKOCTh PUBEACHBI B TaOIHUIE 3.

Tabnuua 3 — Pa3zensl, TeMbl JUCLMIUIMHBI, UX TPYA0EMKOCTh

Tema 4.3. Buzasl py4HOro u
ABTOMATHYECKOr0 TECTUPOBAHUS IPOrPaMM
Tema 4.4 Unterpauust nporpamm Ha Python ¢
IporpaMMaMH Ha JAPYTHX SI3BIKAX

Paznen 5. [NapamtensHoe 8 4 30

IPOrpaMMHpPOBaHHE

Tema 5.1. Buzibl 00bEKTOB CHHXPOHU3ALMI
Tema 5.2. bubsnnoreka asyncio

Tema 5.3. Ilpunoxenus ¢ rpaguueckum
I0JIL30BATEIECKUM HHTEp(eiicoM

Hroro B CeMeECTpeE:

34 17 93

HWroro:

34 0 17 0 93

Pa3zaenb! IUCIUTUIMHB

Jlexuum
(uac)

113 (C3)
(uac)

JIP
(aac)

KIT
(1ac)

CPC
(1ac)

Cemectp 5

Paznen 1. [lpuHuumns! co3nanus
kpoccmiatdopmentoro 10

Tema 1.1. Buzs! nporpaMMHBIX 1
anmnapaTHBIX IATGOPM [T MPHKIATHOTO
MPOTrPaMMHOr0 00eceUeHHUst

Tema 1.2. TexHOJIOTHM NPOrPAMMHUPOBAHUS,
IpHMEHsIEMBIE B KPOCCILIAT(OPMEHHOM
pa3pabotke

4

Paznen 2. Pabora ¢ o6bexramu UNIX-
MOAOOHBIX ONEPALHOHHBIX CHCTEM

Tema 2.1. ®aiinoBas cucrema B
OMepanroHHbIX cucTeMax cemerictBa UNIX
Tema 2.2. Co3naHue IpoOIECCOB U
MaHHIYJSILUHA C HIMA

Tema 2.3. B3anMoielicTBHE TPHKIIATHON
TIPOrpaMMBI € OTNIEPAIIHOHHOM CHCTEMOM
Tema 2.4. CxoIcTBa U pa3IyMs pa3InuHbIX
OTEPALIMOHHBIX CUCTEM 10 MOZAEIH
B3aMMO/ICHCTBHS C IIPUKJIATHBIM
MIPOrPaMMHBIM 00eCIICUCHHEM

10

30

Pa3znen 3. [Ipumenenue s3pika Python

Tema 3.1. OcobenHocTH
KpocciutaThopMeHHO# pa3paboTku Ha Python
Tema 3.2. Peanuzanys MeXaHH3MOB
BBOJIa/BBIBO/IA TAHHEIX B KOHCOTEHOM
npuIokeHHH. PaboTa ¢ TeKCTOBBIMH
JIAHHBIMH

12

15

Pa3znen 4. TIpogyKTH3aus IpOrpaMMHOTO
obecrieueHus

Tema 4.1. PacnpocTpanenue nporpamMm B
Bujie nmaketoB Python u konteiinepos Docker
Tema 4.2. Co3aanue JOKYMEHTALMU

15

IIpaxTuueckas

IOATOTOBKaA 3aKTI0YaCTCA B HETIOCPCACTBEHHOM BBITNIOJTHCHU U

00y4aIOMUMICS ONPEICICHHBIX TPYIOBBIX (DYHKIUM, CBA3aHHBIX C Oy IymIeil mpodeccHoHaIbHOM

JEATCIIbHOCTBIO.

4.2. ConepkaHue pa3/ieNoB U TeM JEKIIMOHHbIX 3aHATHH.
ConeprkaHue pa3/ielioB U TeM JICKLIIMOHHBIX 3aHSATHH MPHUBEACHO B Tabnuie 4.

Ta6J11/1ua 4 — COI[ep)KaHI/IC pa3zacsioB U TEM JICKIIMOHHOI'O [IUKJIa

Howmep pasnena

Ha3zpanue u COJZICpIKaHUEC pa3i€jIOB U TEM JICKIIMOHHbBIX 3aHATHI

1

Tpunuumns! co3ganus kpoccmardpopmersoro 10

Tema 1.1. Buzasl nporpaMMHBIX U amapaTHbIX MWIATGOPM JUTs IPUKIATHOTO
nporpaMMHoro obecriedeHust. OCHOBHBIE PA3JINUMsl MEXK]Y apXUTEKTypaMu
IPOTrpaMMHBIX U alllapaTHbIX IIaThopM. Kitaccudukarius onepannoHHbIX CHCTEM.
OCHOBHBIE Pa3IUYKs APXUTEKTYP MPOLECCOPOB. MHOT0OOpa3ne ONnepanHoOHHBIX CUCTEM
cemeiicta UNIX.

Tema 1.2. TexHONOrHH HPOrPaMMHUPOBAHUSL, TPUMEHSIEMbIE B KPOCCILIAT(HOPMEHHO
paspabotke. Buas! kpoccmiaTopMeHHOCTH. Y POBHH a0CTpaKIHY HAJl OCOOCHHOCTIMU
OIepalOHHOM CHCTEMBI U anmnapaTHoro odecredeHus. KpoccmarpopMeHHOCTE Ha
ypoBHe HcxoaHOro koza. KpoccmnatgopMeHHOCTh Ha ypOBHE HCHOIHSAEMBIX MOTyJIEH.

Pa6ota ¢ o6bexTamu UNIX-110100HBIX ONEPaLMOHHBIX CUCTEM

Tema 2.1. daiinosas cucTema B onepadoHHbIX crucTeMax cemeiictBa UNIX. Tumst
(aiinoB. ATpuOyThI (aiisioB ¥ cucTeMa pasrpaHuueHus qoctyna. [mokue u xecTkue
CCBUIKU. MexaHu3M nojicuera cchuioK. OCHOBHBIC KOMAH/IbI JJIsl MAHHUITYJISLHU# C
(hailnoBoit cUCTEMOM.

Tema 2.2. Co3aHue MpoLEeccOoB U MAHUITYJIALMU ¢ HUMH. CHOCOOBI 3aITycKa KOMaHIHBIX
cuenapues. CoeJMHEHHE MPOCTHIX KOMaHI B KOHBEHEP.

Tema 2.3. B3auMozelicTBue NPUKIIaJHOM IPOrpaMMBI € OTIEPAI[HOHHON CHCTEMOH.
CrpoeHue npocThIX U CokHBIX KoMaH 1 BASH. TTepeueHb MOTOKOB BBO/Ia-BbIBOIA U
ynpasnenue umu. CoeJMHEHHE NPOCTHIX KOMaHA B KoHBeitep. Vcrons3oBaHue
MEPEMEHHBIX OKPYKCHHU. MaHUITy ISAIMHU C apTyMEHTaMU KOMaHIHOH CTPOKH.

Tema 2.4. CxoictBa W pasnuyusl pa3MYHBIX OINEPALMOHHBIX CHCTEM II0 MOy
B3aMMOJICHCTBHSI C IPHUKJIATHBIM [IPOrPAMMHBIM 00€CIICYCHHEM.

Pasnen 3. [Ipumenenue s3bika Python

Tema 3.1. OcoGennocTH kpoccmiatGopMeHHoM pa3padoTku Ha Python. Pabota B
MHTEPAKTUBHOM pexxuMe. Mcronp3oBanue Python niis paciupenns BO3MOKHOCTEH
KOMaHTHOH CTPOKH.

Tema 3.2. Peanusanus MexaHH3MOB BBOJIa/BBIBOJIA TAHHEIX B KOHCOJTBEHOM IPUIOKESHHN
Pabora ¢ TexcroBbiMU JaHHBIMU. CTPOKH, KOHTEiHEpHI 1 paboTa ¢ HUMU. OcoOeHHOCTH
tunusanuyu B Python. Bunsl cTaHnapTHEIX KOHTEHHEPOB U CHHTAKCUC PabOThI C HHMH|
Merozmsl  00paboTku  cTpok. IIpeoOpasoBaHMe TEKCTa B PA3IUYHBIC KOJIUPOBKH
Ocobennoctu padotel ¢ Unicode.

Pasnen 4. [IpogykTH3anmst IPOrpaMMHOT0 00ecieYeHNs




Tema 4.1. PactipocTpanenue mporpamMm B Bijie rmaketoB Python u konreitnepos Docker.
BupraynbHble okpysxkeHus python. YnpasieHue 3aBUCUMOCTSMHU CIIOKHBIX TPOrPAMM.
ITirockl ¥ MUHYCBI BUPTYAIIM3alUK 1 KOHTEHHEPHU3aLMH.

Tewma 4.2. Co3nanue qoKyMeHTanuu. Mcrnoabp3oBaHne OUOIHOTEK aBTOMATHIECKOTO
JIOKyMEHTUPOBAHMS Ha ipumepe sphinx.

Tema 4.3. Buzsl py4HOro ¥ aBTOMaTHYECKOTO TECTUPOBAHHS IIPOrpaMM. MoyiibHOe
TECTHPOBaHHUE.

Tema 4.4 Wurerpamus nporpamm Ha Python ¢ mporpammamMm Ha JIpyrux s3bIKax
OdopmiieHne Kojia B BH/E Pa3eisieMbIX MOIYIIEH.

ITapannensHoe MporpaMMHpOBaHUE

Tema 5.1. Buapl 00beKTOB CHHXpOHHU3AIMH. Pa3penieHne KOH(GINKTOB COBMECTHOTO
JocTymna K pecypcam. ITporeccs # TOTOKH.

Tema 5.2. Bubnnoreka asyncio. biokupyroliye u HeOJIOKHPYIOIIHE BbI30BBI.

Tema 5.3. IlpunoxeHusi ¢ rpa)UuECKUM I0JIb30BATEIbCKUM HHTEpdeiicoM. T[IpHHIKIIE]
CO3JaHMsI  TMONB30BATENbCKOTO  MHTepdelica.  BO3MOXKHOCTH,  TNPEeIOCTaBIAEMbIE
Ooubnuorekoit Qt, m ee wuHrerpamus c Python. MexaHM3M CHUTHaIOB M CIIOTOB|

4.6. CamocrosiTenbHast paboTa 00yyYaroIXcs
Buzpl camocTosTenbHOM paboThI U €€ TPYI0EMKOCTh NPUBECHBI B TA0IHILIE 7.

Tabnuia 7 — Busibl caMOCTOSITEIbHON pabOThI M €€ TPYJOEMKOCTh

TpuHuMNUanbHbIE pa3anyuus B ycTpoicTBe rpaduueckux noacucreM Windows u UNIX.

4.3. IpakTrdeckue (CeMUHAPCKUE) 3aHATHS
TeMbl MPaKTUYECKUX 3aHATHI U UX TPYA0EMKOCTh IPUBEICHBI B TA0IHILIE 5.
Tabauna 5 — [IpakTHUECKUE 3aHATUS U UX TPYJOEMKOCTh

W3 Hux Ne
Tembl Dopmsl .
Ne TpynoeMKoCTb, | MPaKTUYECKOH | pazaena
MPaKTHIECKUX MPaKTHYECKUX
Ne /it . . (uac) MOArOTOBKH, | IUCIUIT
3aHITHI 3aHIATHI
(gac) JINHBI
Y4eOHBIM ITAaHOM HE MPELYCMOTPEHO
Bcero

4.4. JlabopaTopHbIe 3aHITHS
TeMbl 1aOOpaTOPHBIX 3aHATHI M UX TPYAOEMKOCTh MTPUBEICHBI B Ta0IHILIE 6.
Tabauua 6 — JlabopaTopHbIe 3aHATUS U UX TPYIOEMKOCTh

13 Hux
Ne HaunmenoBanue mabopaTopHbIx | TpynoeMKkocTs | mpaktuyeckoid | Ne pasnmena
n/m pabot , (1ac) MOJATOTOBKH, | IUCHUILIHHBI
(1ac)
Cemectp 5
1 BBoaHoe 3ansTre 1 1 1
2 PazpaboTka KOMaH/IHOTO CLICHapHUs 4 4
obosouku BASH
3 PazpaboTka npunoxeHus Juis 4 4 3
00paboOTKK TEKCTOBBIX AaHHBIX
4 PaspaboTka mpuiioKeHus ¢ 4 4 3
rpaMuEeCKUM MOJIb30BATEIECKHM
unrepdeiicom
5 Pa3zpaboTka nporpammsl ¢ 4 4 4
ACHHXPOHHBIMH 110/133/1a4aMU
Bcero: 17 17

4.5. KypcoBoe mpoeKkTupoBaHie/ BHIIIOIHEHNE KYPCOBOW paboThI

YueOHBIM MIIaHOM HE IPELYCMOTPEHO

Buz camocrosiTenbHOM paboThI Beero, | Cemectp 5,
qac Jac
1 2 3
W3ydeHne TeopeTHIeCKOro MaTepuaia
40 40
quctoinebl (TO)
Kypcosoe npoekruposanue (KII, KP)
PacuerHo-rpaduueckue 3amanus (PI'3)
Brinonnenue pedepara (P)
OdopmiieHre 0TYETOB M0 J1Ja00PaTOPHBIM 33 33
paboram (JIP)
IloaroToBka K TeKyLieMy KOHTPOJIO 10 10
ycneBaemocth (TKY)
Jowmaminee 3aganue (J3)
KonTponbHsle pabotel 3a0unukoB (KP3)
IToAroToBKa K MPOMENKYTOIHON 10 10
atrecramuu (I1A)
Bcero: 93 93

5. TlepedeHp yueOHO-METOANYECKOTO OOeCIICUeHUS
JUTSI CAMOCTOSITENTLHON PabOThI 00yJaIOIIUXCs IO JUCIUTIIHHE (MOTYJTIO)

VY4ueOHO-METOANYECKHE MaTepualbl ISl CaMOCTOSITENbHOH pPaboThl  oOydarommxcs
yKa3aHsbl B IL.II. 7-11.

6. IlepeueHb MEYATHBIX U FJIEKTPOHHBIX YUeOHBIX U3TAHMIT

Hepe'-IeHL TICYATHBIX U 3JICKTPOHHBIX y‘Ie6HI>IX U3JIaHU IIPUBC/ICH B Ta6J'H/II_IC 8.

Tabnuia 8— [epeueHpb NeYaTHBIX M JICKTPOHHBIX yueOHbBIX H3AaHHUI

ludp Bbubnuorpadpuyeckas ccouika / URL anpec Komuuectso
SK3EMILISPOB B
6ubnuoreke
(KpoMe 3JIeKTPOHHBIX
9K3EMILISIPOB)
004 O0paboTKa TaHHBIX CPEACTBAMH KOMaHAHOH 00010uku Bash 20
A 94 u s3pika Python : y4eOHO-meTomuyeckoe nocobue / A. C.
Adanacenxko ; C.-Ilerep6. TOC. YH-T  aIPOKOCM.
npubdopoctpoenust. - CII6. : Mza-so ['YAIL, 2019. - 55 c.
004.4 MeTop! TPOrpaMMHUPOBAHUS U TIPUKIIAJHBIE aJITOPUTMBL 44
K 84 [Tekcr] : yueObHoe nocobue B 3 u. Y. 1 / E. A. Kpyk, A. A.
OpunHHHKOB ; C.-IleTep6. roc. yH-T a3pOKOCM.
npubdopoctpoenust. - CI16. : M3a-so I'YAIL 2014. - 178 c.
Cammepdui, M. Python Ha npaktuke. [D1eKTpOHHBII
pecype] — Dnektpon. maH. — M. : IMK Ilpecc, 2014. —
338 ¢. — Pesxum moctyma: http://e.lanbook.com/book/66480
004 TeXHOIIOTHH MapauIeIbHOTO porpaMmupoBanus [ Teker] : 20
J185 yuebnoe nocobue / C. A. JIynun, M. A. TTocbimkus. - M. :
DOOPYM: UHOPA-M, 2015. - 208 c.




004.9 O- MupopmamoHHO-ceTeBbIe TeXHOIOTHU: MOoHOTpadus/ JI. A. 43
74 Ocunos, C. A. SIkosines; C.-ITetep0. roc. yH-T a9pOKOCM.

mpubopoctpoenus. - CI16.: TOY BITO "CII6I'Y AIT", 2008. -

R96c¢.
004.4 Ubuntu 10. bubnus moss3osarens [Teker] / . H. 15
K 60 Konucunuenko. - M. u zip. : Inanextuka, 2010. - 592 c.

7. TlepedeHb 3JIEKTPOHHBIX 00pa30BaTeJIbHBIX PECYpPCOB
MH(OPMALMOHHO-TeJIeKOMMYHUKAIIMOHHOI ceTu « UHTepHET»

IMepeuens JIEKTPOHHBIX o0pa3oBaTeIbHbIX pecypcoB MH(OPMALIUOHHO-
TEIeKOMMYHUKAIIMOHHOW ceTH «lIHTepHEeT», HEOOXOMMMBIX I OCBOCHHS IUCIUILIAHBI
npuBezieH B Tabnuie 9.

Tabmuua 9 — IlepedeHb 3JIEKTPOHHBIX 00pa30BaTENbHBIX PECYpCOB HH(POPMALMOHHO-
TEIeKOMMYHUKAIIMOHHOH ceTH «HTepHeT»

URL agpec HaumenoBanue
http://www.proklondike.com/books/linux/gran | C. I'panHeman - Linux. KapmaHHbIi
neman_Linux_commands_20 10.html CHPaBOYHUK. HCO6XOIII/IMI>Iﬁ Koo o

komanabl. 2010
http://wiki.python.su/ Wiki IMToprasa Python-nporpammucros

8. IlepeyeHb HHGOPMANMOHHBIX TEXHOJIOTHI

8.1. Ilepeyenb NpPOrpaMMHOro odecrnevyeHHsl, HCIOJb3yeMOr0 NPH OCYIIECTBJICHHH
00pa30BaTeJbHOI0 MpoLecca Mo AUCHHILIHHE,
[epeueHp KCIOIB3YEMOTO IPOrPaMMHOr0 oOecneueHus npezcrasieH B Tadiuie 10.
Tabauna 10— ITepeueHb MporpaMMHOIo 0OecreueHuUst

Ne /i HanmenoBanue
1 BASH 4.1
2 Python 3.7
3 Oracle VM VirtualBox
4 JetBrains PyCharm IDE Community Edition

8.2. [lepeyenb  MHGOPMALMOHHO-CIIPABOYHBIX  CHCTEM,  MCHOJb3YeMBIX  HpPH
OCyLIeCTBJIEHHH 00Pa30BaTe/IbHOr0 MPOLecca Mo AUCHHIINHE
[Mepeuens ucnonab3yemMbix HHGOPMALMOHHO-CIIPABOYHBIX CUCTEM ITPECTABIICH B TaOIuULIEe
11.
Tabnuua 11— Ilepeuerp nHGOPMALIMOHHO-CIIPABOYHBIX CHCTEM
Ne /i HaumenoBanue
He npenycmotpeHo

9. MarepuajbHoO-TeXHHYeCKasi 6a3a

CocraB  MaTepHalbHO-TEXHHYECKOH  0a3bl, HEOOXOIMMOM I  OCYIIECTBIICHHS
00pa3oBaTenbHOrO Mpoliecca Mo AUCIHUILUIMHE, TPEACTaBIeH B Tabnuiel2.
Tabmmma 12 — CoctaB MaTepuaIbHO-TEXHUYECKON 0a3bl

Ne HaunmeHoBaHne cocTaBHOW 4acTH MaTepHAIbHO- Howmep aynutopun

/o TEXHUYECKOI 0a3bl (Ipr HEOOXOIMMOCTH)

1 MynbTrMenuiHas JeKIMOHHAS ayAUTOPHUSE 53-08
Beruncnurensnas maboparopus 33-02

10.0ueHoYHBIE CpeACTBA 1/ MPOBeIeHUs] TPOMEKYTOUHON aTTeCcTAlMH

10.1. CocTaB 0lIeHOYHBIX CPEACTB AJIsl IPOBeJeHUsl IPOMEKYTOYHOI aTTecTauuu
CoctaB  OIGHOYHBIX CPEJACTB Ul MPOBEACHUS MPOMEKYTOUHOH — aTTECTal[uU
00y4aroUIuXCcs 110 JUCLUIIMHE NPUBeIeH B Tabmuie 13.
Tabmuna 13 — CocTaB OLIEHOYHBIX CPEICTB ISl IPOBEACHUS IPOMEKYTOYHOH aTTeCTalllN
By mpoMexyTOYHON aTTecTaluu INepeueHb OLIEHOUHBIX CPEJCTB
Ok3ameH CrHCOK BOIIPOCOB K 9K3aMEHY.

10.2. B kadecTBe KpUTEpHEB OLCHKU YPOBHS CPOPMHUPOBAHHOCTH (OCBOCHHS) KOMIIETECHIIMI
00y4arOLIMMHUCS TIPUMEHSIETCsT S-0aJulbHas IIKaja OLEHKH CHOPMHUPOBAHHOCTH KOMIICTCHIIHH,
KOTOpas mpuBeleHa B Tabnuie 14. B TeueHne cemectpa MoxeT ucnoib3oBarbest 100-0amibpHas
[IKaja MOMYJIbHO-PEHTHHTOBOM CHUCTEMBl YHHMBEPCHUTETa, IPaBUIa HMCHONB30BaHUS KOTOPOH,
YCTaHOBJICHBI COOTBETCTBYIOIINM JIOKAJILHBIM HOpMAaTHBHBIM aktoM ['Y ATL

Tabnuua 14 —Kputepuu onieHKH ypoBHs c(hOPMUPOBAHHOCTH KOMITETCHIMI

OueHKa KOMNICTCHIH XapakTepucTika chOpMHUPOBAHHBIX KOMITETCHIIN
S-OaytbHas LIKaa paiTep PMHPO
— oOyuaronuiicsi riyObOKO M BCECTOPOHHE YCBOWJI HPOrpaMMHBIi
Marepuai,
— YBEpPECHHO, JIOTHYHO, TIOCJIEIOBATEIBHO U TPAMOTHO €T0 U3JIaracrT;
COTIIIHOY — ONUPAsACh HAa 3HAHMSI OCHOBHOM M JOINOJHHUTEIBLHON JIMTEPaTypbl,
TECHO TIPUBS3BIBAET YCBOCHHBIE HAy4HbBIE MOJOXEHHA C
«3aUTEHO» N
MIPAKTUYECKOI NeATEIbHOCTHIO HalIPaBIICHMS;
— yMeno 000CHOBBIBAET M apryMEHTUPYET BbIIBUIAEMbIC UM HJIEH;
— JIeJIaeT BBIBOABI M 0000IIeH S,
— cBOOOJTHO BJIAJICET CUCTEMOMH ClIeUaIN3UPOBAHHBIX HOHATHI.
—oOyuaronuiicss TBEpAO YCBOMJ IIPOTPaMMHBIA  MarepHai,
IPaMOTHO M MO CYIIECTBY H3JIaraeT €ro, ONMpPasch HA 3HAHMSA
OCHOBHOMH JINTEPATYPbI;
— HE JIONyCKaeT CYIIECTBEHHBIX HETOUHOCTEH;
«XOpOILIO .
— YBS3bIBACT YCBOGHHBIC 3HAHUS C NPAKTHYECKOH HEATENBHOCTHIO
«3a4TECHO»
HaIpaBJIeHHs;
— apryMEHTHPYET Hay4HBbIC ITOJI0KEHHUS;
— JIeJIaeT BBIBOABI M 0000IIeH S,
— BJIAJICET CUCTEMOH CHIENNAIM3MPOBAHHBIX OHSITUH.
—oOyuatomuiics yCBOMJI ~ TOJIBKO OCHOBHOH  IpOrpamMMHBbIH
MaTepHaJl, M0 CYIIECTBY M3J1araeT ero, ONMHUPasCh Ha 3HAHMS TOJIBKO
OCHOBHOMH JINTEPATyPbI;
— JIOIyCKaeT HeCYIECTBEHHbIE OIIMOKN 1 HETOYHOCTH;
«yZIOBJICTBOPHUTEIIEHO .
— HCTIBITBIBAET 3aTPYAHEHHs B NPAKTHYECKOM TPUMEHEHHU 3HaHUH
«3a4TECHO»
HaIpaBJIeHUS;
— c1ab0 apryMEeHTHPYET Hay9YHBIE ITOJIOKEHMS,;
— 3aTpyAHseTcs B (JOPMYJIMPOBAHUH BBIBOJIOB U 00O00ILCHNUH;
— YaCTUYHO BJIa/ICET CHCTEMOH ClIeLMaIM3UPOBAHHbIX MTOHSTHH.
— oOyuaronuiicss He YCBOHMJ 3HAYMTENILHOH YacTH MPOrpaMMHOTO
Marepuaa,
— JIONyCKaeT  CyLIECTBEHHbIE OMMOKM M  HETOYHOCTH IIPH
«HEYIOBJIETBOPHTEIBHO
paccMoTpeHnH 1pobiieM B KOHKPETHOM HallpaBJIeHHUH;
«HE 3a4TEHO» N
— MCHBITBIBAET TPYIHOCTU B IIPAKTHYECKOM IIPIMEHEHUH 3HAHUH;,
— HE MOXKET apryMEHTHPOBATh HAYYHBIE MIOJIOKEHHUS;
— He (OpPMYIIUpYeT BHIBOJOB U 0000LICHHI.




10.3.

Tumnosble KOHTPOJIbHBbIC 3aJaHUsl WJIH HHbIC MaTepHAJIbl.

Bompocs! (3aaun) ajs S5K3aMeHa IIpeACTaBIeHbl B Tabaume 15.
Tabnuua 15 — Borpocs! (3a1a4u) A71st 9K3aMeHa

JJIOKYMEHTHPOBaHUA KOJIa

27 | Yuer paznuunii (aiyioBbIX CHCTEM pa3in4HbIX onepaunnoHHbix | [1K-3.3.1
CHCTEM B KoJie IPUIIOJKEeHHUS Ha s3b1ke Python IIK-3.B.1
28 | [loTeHuuanbHble  TPYAHOCTH,  CBi3aHHble ¢  nepeHocoM | [IK-3.3.1
MPOrPaMMHOT0 00eCIeueHHUS Ha IPOLIECCOPBI APYTOM apXUTEKTY DI
29 | ABToMaTH3UpOBaHHOE co3anue fokymenTaiuu Ha [10 c momomisio | ITK-3.3.1
Moayis sphinx IIK-5.V.1
30 | Bugst rectupoBanust [10 T1IK-4.3.1
31 | O6ocHoBanue narrepHa «Pa3zpaboTka 4epe3 tectupoBanue» (test | [TK-4.3.1
driven development)
32 | Co3zgaHue MOIYIbHBIX TECTOB B IIporpamMmax Ha si3bike Python IIK-3.3.1
IK-4.V.1
33 | [Ipumep opraHu3aluu aBTOMATH3HpPOBaHHOro TecTupoBanus c | [1K-3.3.1
TIOMOIIIBIO MOIYJISI pytest IIK-4.B.1
34 | I[Ipumep CO3/1aHus CKpHIITa TUTSE apromatuueckoro | I[TK-5.B.1
JIOKYMCHTUPOBAHHUS IPOrPaMMHOI0 MOyl Ha si3bIKe python
35 | Hammcatp QyHKOUIO, CHOCOOHYI0 ycmemHo mpoiitu 3aganssie | [1K-4.3.1
MOJTyJIbHBIE TECTHI T11K-4.Y.1
I1K-4.B.1
36 | B mpuBeneHHoil komaHAe 3amycka MonyibHoro TtectupoBanus | [1K-4.3.1
HAWTH U UCOIPABHUTH OIIHOKY IIK-4.Y.1
I1K-4.B.1
37 | Ilo npuBeeHHOMY KOIy IIpOrpaMMBI Ha s13bIke python onpenemuts | I[TK-3.V.1
pe3yJIbTaT BbI30Ba IPOrpPaMMbl
38 | Bamucates komaHay B oOomouke bash s 3amycka ckpunra Ha | [1K-3.3.1
MIPOM3BOJILHOM si3bIKE, (hailn KoToporo jgoctyneH Ttoibko s | [TK-3.Y.1
YTCHUS
39 | 3MeHUTh NPUBEIEHHBIN KO IporpaMmbl ¢ Lenblo poctmwkenus | [IK-3.V.1
kpocciutatpopmenHoct (npaBwibHOW padotel B OC Linux u
Windows)
40 | Haiiti ommOKy B NPUBEICHHOM clieHapuu [uisi aBromatudeckoro | [TK-5.B.1

Kon
Ne /it [lepeuens Bompocos (3a1a4) 115 SK3aMeHA R —
1 | Onpenenenue KpOoccIu1aTpOpMEHHOCTH. IIpumeps! | 11K-3.3.1
kpocciuiatgopmenHoro [10
2 | IlporpammHast u armaparHasi KpoccIuiaTpOpPMEHHOCTb. [IK-3.3.1
3 | KpoccmnatopMeHHOCTh Ha yPOBHE UCXOAHOTO KOJIA. [IK-3.3.1
4 | KpoccnarhopMeHHOCT, Ha ypoOBHE HcmoiHseMbix Moayneit. | [TK-3.3.1
BupTryasbHble MallIHHBL.
5 | Tunser ¢aitnos B UNIX, mepeueHb n Ha3HaueHue ux atpuOyros, | [1K-3.3.1
KOMaH/Ibl ISl yIpaBieHus aTpuOyTamMu (aiinos MK-3.V.1
6 | KonBeiiepHoe BbInoJiHeHHE KOMaH B 06osouke sh/bash. IK-3.3.1
7 | Ilpuemsl mepeHanpaBiIeHUs] CTaHIAPTHBIX MOTOKOB BBoAa-BhiBoaa | [1K-3.3.1
JUTSL IPUIIOKESHUH. T1IK-3.V.1
8 |Ilpmembl pa3zmeneHuss craHpaptHoro nortoka BeiBoga u | [1IK-3.3.1
CTaH/IapPTHOT'0 MOTOKA OIIMOOK. T1IK-3.V.1
9 | ACHHXPOHHBII 3amycK MPUIOKEHUH ¢ momolnsio ciyx6 cron u | [1K-3.3.1
screen (tmux). K-3.¥.1
10 | O6nacTh BUIMMOCTH NIEPEMEHHBIX B CLIeHApHUsX bash. MK-3.3.1
11 | BpemeHHBIE 1 TOCTOSIHHBIE 3HAYEHUSI IEPEMEHHBIX OKPYKEHHUS. I1K-3.3.1
12 | Bugsl aprymentoB ¢yHkumu Ha si3eike Python: ¢opmansnsie, | T1K-3.3.1
HO3ULIMOHHBIE ¥ CJIOBAPHBIE APTYMEHTBI.
13 | IloHsAiTHE HTEpaTOpa U UTEPUPYEMOTO 0OBEKTA. [IK-3.3.1
14 | Crannaprasle KoHTeiiHephl B Python: kopTexwu, ciucku u ciaosapu. | ITK-3.3.1
15 | Ucnonb3oBanue ¢Qynkiuun B kauectBe aprymenra. Cunrakcuc | I1K-3.3.1
J5IMO/1a-BBIpaYKCHU. TIK-3.V.1
16 | O6paboTka uckmo4eHui B s3bike Python. IK-3.3.1
MK-3.V.1
17 | Beictpoe co3manue u npeoOpa3zoBaHHe KOHTeHHEpoB ¢ momomsio | [1K-3.3.1
(TCHEPATOPHBIX» BBIPAKECHUH. IK-3.B.1
18 | IIpo6Gmems!  co3manHuss  KkpocciuatdopmenHoro —rpadudeckoro | ITK-3.3.1
MOJIF30BaTEILCKOT0 HHTEpderica.
19 | IlepeueHp 1 Ha3HaYCHUE OCHOBHBIX MoayJiel 6ubnnoreku Qt. I1K-3.3.1
20 | Ha3nauenne docker-xonreiiHepoB u 3amyck mpuxianaeix | [TK-3.3.1
MIPUIIOKEHUH B HUX. [K-3.¥.1
21 | ba3zoBsie 3JI€MEHTHI MI0JIb30BATEIHCKOTO untepdeiica, | [TK-3.3.1
npegocraBisieMble Qt. MK-3.¥.1
22 | MexaHM3M CHTHAJIOB U CJIOTOB JUIsl opranusanuu Bzaumozectaus | [1K-3.3.1
00bekToB B Qt.
23 | MHTepHanmoHanu3anys NpUIOKeHHH ¢ nmomolbio u 6e3 nomomw | I1K-3.3.1
Qt MK-3.V.1
24 | IloproroBka qUCTPUOYTHBOB KpoccIuiaTGopMeHHbIX mprioxenuid. | [TK-3.3.1
MK-3.V.1
25 | TexHonoruu HEeNpepbIBHON HHTErpaiuu nporpammuoro | [1K-3.3.1
obecreyeHus. MK-3.Y.1
26 | IIpaktuka Oe3omacHol paboOTHl ¢ TekctoM B onxHobOaiTHOW u | [1K-3.3.1
MHOT00ANTHOH KOAUPOBKE I1K-3.B.1

Bomnpocs! (3agaun) s 3adera / audd. 3adera npeacTasieHsl B Tabnuie 16.
Tabnuua 16 — Bonpocs! (3a1aun) asist 3aueta / nudd. 3auera

Ne i/

[epeuens BompocoB (3aaay) ajist 3aueta / nudd. 3auera

Y4eOHbIM MJIAHOM HE IPElyCMOTPEHO

Ilepeuens TeM IJIsi KypCOBOTO IPOEKTHPOBAHMS/BBINOIHEHHS KypCOBOH padOThI
IIpezcTaBieHbl B Tabuie 17.
Tabnuia 17 — TlepedeHp TeM it KypCOBOTO MPOCKTUPOBAHHS/BBHIMOIHEHHS KYPCOBOI

a00ThI
Ne i/ IIpumepHbIit nepedyeHb TeM JUTSt KypPCOBOT'O
B TIPOEKTUPOBAHMSI/BBIIIOJIHEHHSI KypCOBOH pabOThI
Y4eOHBIM ITaHOM HE MPELYyCMOTPEHO
Bompocsl a1 npoBeneHHs IMPOMEXKYTOYHOM AaTTeCTAlMM B BUJAE TECTHPOBAHUS

npezcTaBieHbl B Tadiuie 18.

Tabnuua 18 — [IpumepHsIii mepedeHb BOMPOCOB ISl TECTOB




Ne i/t . Kon
IprMepHBIi epedYeHb BOMPOCOB sl TECTOB
HHIUKaTOpa

YueOGHbIM [UIAHOM HE NPEeyCMOTPEHO

[epeueHb TeM KOHTPOJIBHBIX pabOT MO JUCHUIUIMHE OOYYarOLIMXCsl 3a04HOM (HOPMBI
o0y4eHwus, peacTaBieHbl B Tabmume 19.
Ta6uuua 19 — [lepeyeHb KOHTPOIBHBIX PadOT
Ne /i [lepeueHb KOHTPOJIBHBIX PadOT
YueOGHBIM IUIAHOM HE MPEYCMOTPEHO

10.4. Metoauueckue  MaTepuanbl,  ONpPENE/SIONIME  MPOLEAYypbl  OLEHHBAHUS
HHIUKATOPOB, XapaKTepH3yIOWMX dTanbl (HOPMHPOBAHHMS KOMIETCHIHMl, conepikarcs B
JIOKaNbHBIX HOPMAaTHBHBIX akTax ['YAIL, perlaMeHTUPYIOIIMX MOPSAOK U HOPOLEnypy
NPOBEJCHUS TEKYIIEro KOHTPOJISl yCIEBAEMOCTH U MPOMEXYTOYHON aTTECTALMU 00YUalOIUXCst
T'YAIL

11.MeToanyeckne yka3aHus JJisi 00y4aromuxcs M0 0CBOCHHIO
JUCHUILTHHBI

Llenblo M3yyeHus TUCLMILIMHBI SBJISETCS MOJMYUYSHUE CTyJeHTaMU HEOOXOMMbIX 3HAHUH,
YMEHUH ¥ HaBBIKOB B OO0JACTH CO3JaHMS M PACHPOCTPAHEHMS MPUKIAJHBIX MPOrpamm,
OPHMEHTHPOBAHHBIX HA HECKOJBKO PA3JIMYHBIX MPOIPAMMHBIX WIIM allapaTHBIX IUIATGOpM H
NpeHa3HAYeHHBIX Ul IOCTPOEHUS! MHGOPMALIMOHHBIX CUCTEM M TEXHOJIOTHA.

11.1. MeTtoauyeckue yka3aHusi AJsi 00y4alOLIMXCS 10 OCBOCHHIO JIEKIMOHHOIO
MaTepuaja.

OcCHOBHOE Ha3HAYEHHE JIEKIMOHHOIO MarepHajia — JIOTMYECKM CTPOHHOE, CUCTEMHOE,
ri1yOOKO€ U SICHOE U3JI0XKEHHEe yueOHoro Marepuana. HasnaueHne coBpeMEeHHOM JIEKIIUH B paMKax
JUCLMIUIMHBL HE B TOM, YTOOBI IOJIYy4YMTh BCIO HH(OpPMAIMIO 1O TEME, a B OCBOCHHHU
GbyHIaMeHTaNBHBIX NpOOJEM JUCUUIUIMHBI, METOJOB HAyYHOrO TIIO3HAHMS, HOBEHIINX
JOCTHXKEHUH Hay4yHOU MbICiU. B yueOHOM mporecce JeKIHUs BBIIOIHAET METOHOIOTHUECKYIO,
OpraHU3aIMOHHYI0 ¥ HH(QOPMAIMOHHYIO GYHKIMH. JIeKIUs pacKphlBaeT MOHATHIHBIN ammapat
KOHKPETHOH 00sacT 3HaHUs, €€ NpoOJeMbl, JaeT LENbHOE IMPEACTaBICHHE O IMCLUILIUHE,
MOKa3bIBAET B3aUMOCBSA3b C JPYIUMHU JUCLHHUIUTMHAMHU.

[Tnanupyemsblie pe3ynbTaThl IPH OCBOSHUH 00y4aIOIMMHKCS JIEKLMOHHOTO MaTepHaa:

— TIOJly4eHHE COBPEMCHHBIX, LEJIOCTHBIX, B3aHMMOCBS3aHHBIX 3HAHHH, YPOBEHb KOTOPBIX
oInpenenseTcs LeJeBOl YCTAHOBKOM K KaXK10i KOHKPETHOU TeMe;

— MOJy4eHHE OMbITa TBOPYECKON pabOThl COBMECTHO C MPEMO/IaBaTeIeM;

— pa3BHUTHE MPOQPECCHOHATBHO-/ICIIOBBIX KAuecTB, JIIOOBH K MPEAMETY U CaMOCTOSTEILHOTO
TBOPUYECKOTO MBIIIICHHS.

— MOsIBJICHHE HEOOX0IMMOro HHTEpeca, HEOOXOAUMOro Il CAMOCTOSITENIbHOM PaboThI;

— TIOJIy4eHHE 3HAHUI O COBPEMEHHOM YPOBHE Pa3BHUTHsI HAyKM M TEXHHUKH U O HPOTHO3E HX
pa3BUTHUsI Ha OJIVDKAMIIIKE TOBI,

— HAYYHThCS METOAMYECKH 00padaThIBaTh MaTepual (BbIICISATh IITaBHBIC MBICIH U MTOJOXKEHHS,
NPUXOIUTh K KOHKPETHBIM BBIBO/IaM, TIOBTOPSTh UX B Pa3IMUHbIX (POPMYIHPOBKAX);

— MOJy4€HHE TOYHOTO MOHUMaHHs BCEX HEOOXOANMbBIX TEPMHUHOB U TIOHSTHIH.

JleknoHHBIE  MaTepuan MOXXET CONPOBOXKAATHCS JEMOHCTpalMeil criaigoB U
WCIIOJIb30BaHHEM Pa3AaTOYHOrO0 Marepuaia MpH TMPOBEICHUH KOPOTKHX JUCKyCCHH 00
0COOCHHOCTSIX IPUMEHEHHS OTAENBHBIX TEMATHUK 110 JUCLHUIIINHE.

CprKTypa IpeaoCTaBICHUs JICKIIMOHHOI'O MaTeprala:

— Pasgen 1. [lpunnunet co3ganus kpoccruatdopmenHoro I10.

— Tema 1.1. Bugpl mporpaMMHBIX M ammapaTHBIX MIaTGOpM Ui MPUKIIAJHOTO
TIPOTPaMMHOT0 00ECIICYEHHSL.

— Tema 1.2 TexHomornu IIPOTpaMMHUPOBAHUS, TIpUMEHSIEMbIC B
KpOocCCIIaT(hopMEeHHON pa3paboTKe.

— Pazgen 2. Pabora c o6pekramn UNIX-110100HBIX OIIEPAIIIOHHBIX CUCTEM.

— Tewma 2.1. ®aitnoBast cucTeMa B ONEPALMOHHBIX cucTeMax cemeiictBa UNIX.

— Tema 2.2. Co3nanue mporeccoB U MaHUITYJISILUN C HUMU.

— Tema 2.3. B3aumozeiicTBue NPUKJIAAHOM MPOrpaMMBbI € ONIEPALUOHHON CHCTEMOH.

— Tema 2.4. CxoacTBa ¥ pa3nuyuus pazIHyHbIX ONMEPALMOHHBIX CUCTEM 110 MOJEIH.
B3aMMOJICHCTBUS C MPUKIIAJHBIM IPOrPAMMHBIM 00€CIIeYeHHEM.

— Pazgen 3. Ilpumenenue s3sika Python.

— Tema 3.1. OcobeHHOCTH KpoccIutaThopMeHHO! pa3pabotku Ha Python.

— Tema 3.2. Peanusanuss MEXaHM3MOB BBOJa/BBIBOJA [JaHHBIX B KOHCOJIBLHOM
npuiIoKeHnH. PaboTa ¢ TEKCTOBBIMU TaHHBIMH.

— Pasgen 4. IlpoaykTu3aiiys nporpaMMHOTo o0ecreueHusl.

— Tewma 4.1. Pacnpocrpanenue nporpamMm B Buae nakeroB Python m koHTeliHepoB
Docker.

— Tema 4.2. Co3nanue JOKyMEHTALIH.

— Tema 4.3. Buasl py4HOTro 1 aBTOMaTHYECKOTO TECTUPOBAHUS ITPOrPaMM.

— Tema 4.4 MonynbHas HHTETpays nporpamm Ha Python ¢ nmporpammamu Ha gpyrux
SI3bIKAX.

— Paspen 5. [lapamnensHoe mporpaMMUpOBaHUe.

— Tema 5.1. Busel 00b€KTOB CHHXPOHH3AIHN.

— Tewma 5.2. bubnnoteka asyncio.

— Tema 5.3. [IpunoxxeHus ¢ rpadaecKUM HOJIb30BaTEIbCKUM HHTEpdericoM.

Metoanueckue yka3aHus 10 OCBOSHHIO JEKIMOHHOIO MaTepralia UMeroTcs B 61banoTeKe
I'VAII: O6paboTka JaHHBIX CpeICcTBaMU KOMaHIHOH 00onouku Bash u s3pika Python : yue6HO-
Mmeroanueckoe nocooue / A. C. Adpanacenko ; C.-Ilerep6. roc. yH-T a3poKocM. IPUOOPOCTPOEHUSL.
- CIIG. : U3p-Bo I'VAIL 2019. - 55 c.

DTH MaTepHalIbl TAKKE IMEIOTCS B 3JIEKTPOHHOM BHJE 110 aapecy: https://pro.guap.ru/get-
material/496dc89861a4a6d4d58c9c668eblces0.

11.2. MeToauyeckue  ykazaHus st 00y4alOIMXCSl 10  BbINOJHEHHIO

1a00paTopHBIX padoT

B xone BeimonHEHMs 1a00paTOPHBIX Pab0T 00yUArONIIUIACS JOJDKEH yIIIyOUTh U 3aKPETNTh
3HAHMSA, IPAKTUYECKUE HABBIKU, OBIAJETh COBPEMEHHOI METOIMKON U TEXHUKOH SKCIEpHMEHTa
B COOTBETCTBHHM C KBalM(HUKALMOHHON XapaKTEpUCTHKOW oOydaroiierocs. BelnonHeHne
71a00paTOPHBIX PabOT COCTOUT U3 HKCIIEPUMEHTATBHO-IIPAKTHIECKON, PACUCTHO-aHATUTHIECKON
yacTell 1 KOHTPOJIBHBIX MEPOIIPHUSITUH.

BeinonHeHne 1a00paTOpHBIX PabOT 00ydYarOUIMMCS SIBJISETCS HEOThEMJIEMOW YacThIO
M3y4YeHUs UCHUIUIMHBI, OIpEAENsIeMOil y4eOHbIM IUIAaHOM, W OTHOCHUTCS K CpEJICTBaM,
00€eCIIeuNBAIOIINM PELICHUE CIISTYIONMX OCHOBHBIX 3a/1a4 00y4aromerocs:



— TpHOOpEeTeHHE HAaBBIKOB HCCIICIOBAHUS MHPOIECCOB, SBICHUH M OOBEKTOB, W3y4YacMBIX B
pamMKax JaHHOM JUCLHUILUIMHBI,

—  3aKperUIeHUE, Pa3BUTHE U ACTAIN3ALMS TEOPETUIECKUX 3HAHMUIL, ITOJTYUCHHbIX HA JICKIIUIX;

— TOJIy4eHHE HOBOI MH(POPMALMH 110 U3y4aeMOH TUCLHILINHE;

— mpuoOpeTeHHe HAaBBIKOB CaMOCTOSTEIbHOW PaboThl ¢ J1abOpaTOpHBIM O0OpYZOBaHHEM W
npudopamu.

3aganue 1 TPeGOBAHUS K NPOBeIEHUIO JIA00OPATOPHBIX PadoT

Bapuant 3amaHMs 1o Kakmoi sabopaTopHOH pabore oOydaromuicst IOJIydaeT B
COOTBETCTBMM C HOMEPOM B crhucke rpymmsl. Ilepen mpoBeneHuem 1abopaTopHOi paboThI
o0ydJaromeMycsi cliefyeT BHHUMAaTEIbHO O3HAKOMUTBHCA C METOAMYECKHMH YKa3aHHAMH IO e
BBINOJTHEHUIO. B cooTBEeTCTBUY C 3ajaHueM 00y4aloMMiCs JOIDKEH MOrOTOBUTh HEOOXOIMMBIE
JaHHbIE, MOJYYUTh OT MpPENojaBaTeNs IONYCK K BBINOJHEHHIO JabOpaTOpHOH padoThl,
BBINOJHUTh YKA3aHHYIO IIOCJIEJOBAaTEIbHOCTh JEHCTBHUH, IOMYYHTh TpeOyeMble pe3yJIbTaThl,
0()OPMHTB U 3aIIUTUTH OTYET 110 JabopaTopHOii paboTe.

CrpykTtypa 1 (hopMma oT4eTa 0 1adopaTopHoii padore

Otuer o naboparopHOil paboTe MOJKEH BKIOYATh B CeOs: THUTYJIbHBIA JIHCT,
(OpPMYJIMPOBKY 3a/laHus, TEOPETUYECKHE MOJIOKEHUS, HCIIONb3yeMble IPHU BBINOJIHEHUH
nabopaTopHOl  paboOThl, ONMCAHME TIPOLECCa  BBHINOJHEHHs  J1abOpaTOpHOH  paboThl,
WITFOCTPATUBHBII MaTepuan (Ta0nuiibl, TpadUKH, CXeMbl), OTy4YeHHbIC Pe3YJIbTaThl U BHIBOJIBL.

TpebdoBanus k opopMIICHHIO 0TUETA 0 1abopaTopHOii padoTe

Io kaxmoit mabopaTopHOi pabOTe BBIMOJIHIETCS OTACNBHBIA OTYeT. TUTYJIBHBIA JHUCT
oopmisieTcss B COOTBETCTBHH C ILIabnoHOM (oOpasimoM) mnpuBeneHHbIM Ha caiite ['YAII
(www.guap.ru) B pazaene «CekTop HOPMaTHBHON JOKyMEHTaIMn». TeKCToBbIe U rpaduyeckue
Mmarepuaibsl 0popMISIIOTCST B cooTBeTcTBUM ¢ aeiicTByrommmu [OCTamMu u TpeOoBaHHIMH,
npuBefeHHbIMM Ha caiite I'YAII (www.guap.ru) B pasgene «CeKTop HOPMaTHUBHOM
JIOKYMEHTALUI».

Meroanyeckre yKka3aHUs 110 OCBOCHHIO JICKIIHOHHOTO MaTeprala UMEIOTCS B OHOIHOTeKe
T'YAIL: O6paboTka AaHHBIX CpeICTBaMH KOMaHAHOH 0000uku Bash u si3pika Python : yueOHo-
Meroxugeckoe mocobue / A. C. Apanacenko ; C.-Iletep6. Toc. yH-T a3pOKOCM. IPHOOPOCTPOCHHUSL.
- CII6. : Uzn-Bo I'YAIL 2019. - 55 c.

OTH MaTepuabl TAK)KE HMEIOTCS B JJISKTPOHHOM BHUJIE 10 ajapecy: https://pro.guap.ru/get-
material/496dc89861a4a6d4d58c9c668eblces50.

11.3. MeTtoanyeckue  yKazaHHsl JUIA  OOy4aloIIUXCSl 1O  TNPOXOXKIEHHIO
€aMOCTOSITEJIbHOI PadoThbI

B X0/i¢ BBINOMHEHUSI CAMOCTOSITENBHONH PabOThI, 00yUYarOUIMICS BBIMONHIECT PaboOTy IO
3aaHHI0 M NIPU METOJMYECKOM PYKOBOJACTBE IPENoaBaTeis, HO 0e3 ero HemocpeiICTBEHHOTO
y4acTusi.

B mporiecce BBIMOTHEHUsI CaMOCTOSTENILHON paboThl, y oOyuaromierocsi GopMUpyeTcs
LesecoodpasHoe IIaHUPOBaHHE paboyero BpeMeHH, KOTOPOE MO3BOJISIET UM Pa3BUBATh YMEHUS U
HaBbIKH B YCBOCHHHM M CHCTEMATH3alMH NPHOOpETAaeMbIX 3HAHHH, OOecHeYMBaeT BBICOKUI
YPOBEHb YCIEBAEMOCTH B IEpHOJ OOy4YEHMs, MOMOraeT IOJyYUTb HABBIKH ITOBBILICHUS
podecCHOHAILHOTO YPOBHSI.

MeTonrYecKMM MaTepruaioM, HalPaBJSIIOIUM CaMOCTOSATENIbHYIO paboTy 00ydaronmxcs
SBJISICTCS y4eOHO-METOMYECKHI MaTepHall 1o AUCLUILIIHE.

11.4. MeTtoanyeckue ykazaHusi AJs 00y4aloMXcsl MO NPOXOKAEHUIO TeKyLIero
KOHTPOJIl YCIIeBAeMOCTH.

Texyuii KOHTPOJIb YCIIEBaEMOCTH NpeIyCMaTpHUBaeT KOHTPOJIb KauecTBa 3HAHUH
00y4arOLIMXCsl, OCYIIECTBISIEMOr0 B TEUEHHE CEMECTPa C LENbI0 OLICHUBAHUS XOZa OCBOCHUS
JucHMIUHBL. [IpH TeKkyIleM KOHTpOJIE YCIIeBaeMOCTH YYUTHIBACTCS YUCIO YCICLIHO CIAHHBIX
nabopaTopHBIX paboOT, a TaKKe NMUCHMEHHas MpOBEpOYHas padoTa M0 MaTepuanam JIeKILHi,
poBoJMMasi Ha 8 y4eOHOH Hejene ceMecTpa.

Texymuii KOHTPOJIb yCIEBaEMOCTH ITPOBOANTCS OAMH pa3 B cepeinHe cemecTpa (Ha 8 uim
9 yueOHOI1 Hesene, B 3aBUCUMOCTH OT PACIIMCAHUS 3aHATH ).

Texymuil KOHTPONb YyCHEBaEMOCTH OOECHEYMBAeTCs IPOBEPOYHBIMH paboTamy,
HAIpaBJICHHBIMHU HAa IPOBEPKY CTENEHHU OCBOSHUSI JISKIMOHHOT'O MaTepHaJa, TAKKE YUUTHIBAIOTCS
CpPOKHM chau J1abopaTopHbIX paboT. B ciydae BBINONHEHHS W YCHCLIHOW caadd MeHee 2
1abopaTOpHBIX PadoT, a TAKKe B CIydae HEBBINOIHEHHS WM HEYCIICIIHONW CIaud IIPOBEPOYHOM
paboTBl Ha MOMEHT NPOBEICHMS TEKYLIEro KOHTPOJISI YCHEBAeMOCTH, OOYYAIOIMHCS, NpU
YCIELIHOM ITPOX0XKACHUH MPOMEKYTOYHOM aTTecTauu B GopMe SK3aMeHa, He MOXKET MOJIYYHTh
aTTECTALOHHYIO OLICHKY BBIIIE «XOPOLIO». B cllyyae HEBBIIOIHEHUSI HA OJHOM J1ab0paTOpHOi
paboTBl Ha MOMEHT NPOBEICHMS TEKYLIEro KOHTPOJIS YCHEBAeMOCTH, OOYYAIOIIMHCS, NpU
YCIHELIHOM ITPOX0XKACHUH MPOMEKYTOYHOM aTTecTaliu B GOopMe SK3aMeHa, He MOXKET MOJIYYHTh
ATTECTALOHHYIO OLICHKY BBILIE «YIOBJICTBOPUTEILHOY.

11.5. MeTtoauyeckue  yKasaHusi A8 00y4yalmuXcsi [0  NPOXOKIACHHIO

NPOMEXKYTOUHOI aTTeCcTAlHH.

IIpomexyrouynas  arrecrauust  OOydalOIIMXCS  NPEAYCMATPUBAECT  OLIEHWBAHHE
MPOMEXYTOYHBIX ¥ OKOHYATENBHBIX PE3yJbTaTOB 00y4YeHHs IO JucuuiuinHe. OHa BKIIOYACT B
ceost:

—  oK3aMeH — (opMa OLEHKH 3HAHHUH, IOJYYeHHBIX OOYyYalOIIMMCS B Hpolecce
N3Y4YeHHs] BCEH NMCLMIUIMHBI MM €€ YaCTH, HABBIKOB CAMOCTOSITENIbHOH paboThl, CIOCOOHOCTH
NPUMEHATh WX MU PEIICHUs MPaKTUYSCKUX 3a1ad. OJK3aMeH MPOBOJAUTCS B HEPUOL
9K3aMEHAIIMOHHONW CECCHM M 3aBEpIIAeTCsl aTTECTALMOHHOH OLEHKOH «OTIMYHO», «XOPOLIO»,
«yIIOBJICTBOPUTENIBHOY, «HEYOBICTBOPUTEILHOY.

B ciyyae HEBBINONHEHHs W/WIM HEYCICUIHON ciayd 1 u Oojee nabOpaTOpHBIX paboT,
MaKCHMaJIbHast OLIEHKA Ha DK3aMEHEe CHIDKAaeTCs Ha 1 0aJul 3a KaXK1ylo HECAAHHYIO 1a00PaTOPHYIO
paborty.

Cucrema OLIEHOK IPU NPOBEINECHUU IPOMEXYTOUHOH aTTECTalMU OCYILECTBIAETCS B
cooTBeTCTBUH C TpeboBanusiMu [lomokeHuin «O TeKylleM KOHTpPOJE YCHEBAEMOCTH U
IIPOMEXYTOUHOI arrectanuu cryaeHToB ['YAII, oOydaromuxcst IO IpOrpaMMBbI BEICIIETO
obpazoBanusiy U «O MOAYIBHO-PEHTHHIOBOI CHCTEME OILICHKH KadecTBa y4eOHOH paboThI
cryneHToB B ['YAID».



Jluct BHeCeHHsI U3MEHEHUH B pab0vyI0 POrpamMMy JTHCILUILUTHHBI
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Conep:xaHre N3MEHEHUH U JONOJTHEHUH 3aB.
TToamnuce 3aceqaHus o
kadenpoit
BHECILIETO Kadenps

HN3MCHCHUS




