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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 « THPOpMAHOHHBIC 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 TEXHHUECKYIO JJOKYMEHTALIMIO Ha MPOAYKLHUIO B chepe
HMH(pOPMALIMOHHBIX TEXHOJIOTHIL, YIPaBJICHNS TEXHHUYECKOI HH(pOopMaLnei

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 HAaBBIKOB B 00JacTH pa3paboTKu
NPUKJIAJHOTO MPOrPAMMHOIO 00ECIeueHHs] Ul PA3IMYHbIX MPOrPAMMHBIX M alIapaTHBIX
matdopm.

1.2. JucuumimHa  BXOOUT B COCTaB  4acTH, (OPMHUPYEMOil  y4acTHHKaMH
00pa3zoBaTeNbHBIX OTHOLICHUH, 00pa30BaTENbHOM MPOrpaMMbl BBICIIEro 0Opa3oBaHus (manee —
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[lepedyeHp KOMIETEHIMI U MHANKATOPOB X JOCTHIKCHHUS

Kareropus (rpynma) Koau Kon n HauMeHOBaHHE MHAUKATOPA JOCTHXEHHS
HaMEHOBaHHUE

KOMIIETCHIIUH KOMIIETEHIIUN
KOMIETEHIUU

I1K-3.3.1 3HaTb METOJONOrUH Pa3pabOTKH,
METO/Ibl M CPEJICTBA MIPOCKTHPOBAHUS
TIPOTPaMMHOT0 00ECIIEYEHH S, METOI0TIOTUH U
TEXHOJIOTHH NPOEKTHPOBAHUS 1
HCIOJIb30BaHuUs 0a3 JaHHBIX; METOIBI
CpPE/ICTBA IPOSKTUPOBAHMUS IIPOrPAMMHBIX
uHTepdeiicos, 6a3 JaHHBIX; METOMBI M CPEACTBA
COOpKH MOJyJIEl ¥ KOMIIOHEHT IPOTPaMMHOTO
obecrieueHust

T1K-3.Y.1 ymeTs BBIOMpATH CPEICTBA U
BbIPa0aTHIBATh BApHAHThI pean3aliu
TpebOoBaHUiI K IPOrpaMMHOMY 00€CIICYEHHIO;
UCIIOJIb30BaTh CYIIECTBYOIINE TUIIOBBIE

TIK-3 Cnocoben
peleHus ¥ MIabIOHBI TPOSKTUPOBAHHUS

pa3pabaTbIBaTh
MIPOrPaMMHOT0 00ECTICUCHUS; IPUMEHSTh
MPOrpaMMHOE
METO/IbI M CPEICTBA MPOCKTHPOBAHHS
obecrieueHue,
Ipodeccuonanbubie R MPOrPaMMHOT0 00ECTICUCHUSI, CTPYKTYP
KOMITETCHIIIH JaHHBIX, 0a3 JaHHBIX, IPOTPAMMHBIX
HHTETPALHUIO N
uHTep(EiicoB; UCTIOIH30BATh BHIOPAHHYIO
HPOTrPaMMHBIX
Moy ek 4 | CPEILY IIPOTpaMMHUPOBAHHs LIS pa3paboTku
HPOLEAYP HHTETPALUHU IPOrPAMMHBIX
KOMIIOHEHTOB P P P porp

MOJIyJICit; POBOAUTH OLICHKY
paboTOCIIOCOOHOCTH IPOrPAMMHOIO IPOAYKTa
TIK-3.B.1 BnaseTs HaBBIKAMH OLICHKH BPEMEHU
U TPYyJOSMKOCTH pealli3alii TpeOOBaHUH K
MIPOrpaMMHOMY 00ECIIeUEHHUIO; Pa3paboTKH
TEXHHYECKUX CIe(pUKaIMii Ha IPOrpaMMHBIE
KOMIIOHEHTBI U UX B3aUMOJICHCTRHS;
MPOCKTUPOBAHUS CTPYKTYP JAHHBIX,
MPOEKTUPOBaHMs 0a3 TaHHBIX, IPOrPAMMHBIX
uHTepdeiicoB; pa3paboTky mpoueayp cOopku
MOJYJICH U KOMIIOHEHT IPOrPaMMHOTO
obecrieueHus ; MPOBEPKH pabOTOCIIOCOOHOCTH
BBIITYCKOB MPOTPAaMMHOI0 ITPOJIYKTa




T1K-4 Criocoben
OIIEHHBATh KA4YECTBO
MPOrpaMMHOr0

[1K-4.3.1 3HaTh TEOPHUIO TECTUPOBAHMUS,
TEXHUKH TECTUPOBAHUSI; CTAHAAPTHI B 00JIacTH
TECTHUPOBAHMs; 0a30BbIE MOHATHUS KauecTBa
MPOrPaMMHOTO NPOYKTa M KaUuecTBa Ipolecca
pa3paboTKH POrpaMMHOT0 00ECTICUCHHS;
METPUKH M PUCKH TECTHPOBAHUS; TEOPHIO
KPUTEPUEB KayecTBa IPOrPaMMHOr0 IPOAYKTa
W KauecTna Ipolecca pa3paboTKu
MIPOrpaMMHOT0 00ECTICYCHH S

[1K-4.Y.1 ymeTs onpenensTs ueiau
TECTUPOBAHUsL;, pa3pabaTeiBaTh TpeOOBaHHS K

IIpodeccronansHbie | obecneueHusi, B TOM | TECTHPOBaHUIO; BBIOUPATh 1 KOMOMHHUPOBATH
KOMIICTCHIIUH qucie ITIPOBEJNCHHE | TEXHUKU TECTHPOBAHUS; ONIPEIEIATh Hauboee
TECTUPOBAHUS U | 3HAYUMbIE KPUTEPHHU KauecTBa POrPaMMHOTO
HCClIeI0BaHue MpOaYyKTa
Ppe3ynbTaToB I1K-4.B.1 BnazieTh HaBbIKAMU pa3pabOTKU
TpeOOBaHUH K TECTUPOBAHHIO HA OCHOBE
TpeOOBaHUI K CHCTEME; OIPEICTICHUS LIEIH,
00bEKTa U BUJOB TECTUPOBAHUS;, Pa3pabOTKH
HOCIIEI0BATEILHOCTH IIPOBEICHHS PaboT;
OLICHKH MOKPBITHS KO/Ia TECTOBBIMH CITy4asiMU;
aHaJN3a NPOIYLIEHHBIX 1e()EKTOB U MPUUHHBI
UX IPOITYCKa; IPOBEACHNUS aHAIN3a PUCKOB U
BbIPA0OTKH IJIAHA 10 CHH)KEHUIO PUCKOB
I1K-5.Y.1 ymeTb KOMIIOHOBATh JOKYMEHT Ha
OCHOBE 3aJIJaHHBIX UCTOYHHKOB;
MOATOTABIMBATH TPAPUUECKUE CXEMBI;
AHAIM3UPOBATh TEXHUYECKYIO JOKYMEHTAIUIO U
HAyYHO-TEXHHYECKYIO JIUTEPATypy, U3BJICKATh
CBE/ICHHS1, HEOOXOIUMBIC TS PEIICHUS
HOCTaBIICHHOH 3a/{a4; COCTABIATD
00001IEHHBIC OTIMCAHUS SIBJICHHM, IPOLIECCOB,
00BEKTOB YIIPaBICHHUS; ONUCHIBATE OU3HEC-
[K-5 Crioco0eH | IpOoLecCh ¢ TIOMOIIBIO rpadMYeCKUX HOTALHIA;
pa3pabaTbIBaTh pa3pabaTbIBaTh TPEOOBAHUS K TEXHUUECKOMY
TEXHUYECKYIO JIOKYMEHTY U K KOMIUIEKTY TEXHHYECKOM
JIOKYMEHTALMIO  Ha | JOKYMEHTALUH; COCTABIIATh KaJeHIapHbIN I1aH
IpodeccronanbHbIEe | MPORYKIMIO B cepe | BBIIOIHEHUS IIOTyIEHHOTO 3a1aHUS;
KOMIETEHIIUU nH(OPMALMOHHBIX | pa3pabaTbiBaTh TEXHUUECKHE 3aJaHUS U
TEXHOJIOTHUH, crienuuKanuy TpebOBaHUI; pa3pabaThIBaTh
YIIpaBICHUS OIIMCAHKE CUCTEMHOI MM IIPOTPaMMHOM
TEXHUYECKOH ApXUTEKTYPBl; pa3pabaTeiBaTh PyKOBOACTBA
nHpOpManueit HOJIb30BAaTENs; AHAIM3UPOBATE LEIEBYIO

ayZINTOPHIO KOMIUIEKTA TEXHUYECKON
JTIOKYMEHTAIMH; pa3padaTeiBaTh TpeOOBAHHS K
TEXHHYECKOMY JJOKyMEHTY

[1K-5.B.1 Bnagers HaBbIKaMK pa3pabOTKH
KOHIETINH PEKJIAMHOTO MaTepHaa,
COCTaBIICHHS TEKCTa PEKJIAMHOT0 MaTepuana,
[IOJIrOTOBKH MJUTIOCTPALIUiL; pa3pabOTKH Cliaii -
1I0Y; U3Y4YEHHS IIeIIEBOH ayANTOPUHI
JIOKYMEHTA, BEISICHEHHUE ee 33jad,

notpedHoCTeH B HH(pOpMALIUK, YPOBHS
MOITOTOBKY; Pa3paOOTKH KOHIICTIHH
TEXHHYECKOH CTaThU, COCTABICHHUS €€ TEKCTa
HOJIrOTOBKH HJITIOCTPALHA; H3yUYCHHUS
JOKYMEHTUPYEMOM IPOTYKIHH C TOUKH 3PEHUSL
BCEX II€/IEBBIX ayITOPUI U C yUETOM HX
HH(POPMALOHHBIX IOTpeOHOCTEH

2. MecTo AMCHUIIMHBI B cTpyKType OI

JlucuuninHa 6a3upyercs Ha 3HaHUAX, paHee IPUOOPETEHHBIX CTYA€HTAMU P U3yYEHHU

CIIETYIONHX JUCIIUILIIH!
— Hudopmaruka;
— OCHOBBI IIPOTrPAMMUPOBAHHS;
— TexHOJIOrnK MPOrpaMMHUPOBAHHSI.

3HaHI/I$I, TIOJTy4€HHBIC IIpU H3YHUYCHHUH MaTepualia JTAaHHOM JAUCHOUIUIMHBI, UMCIOT KakK
CaMOCTOSATCJIbHOC 3HAYCHUEC, TaK U UCIIOJIb3YIOTC IIPU U3YUCHUUN APYTUX NUCHUIIINH!
— Meroasl u CpeacTBa ITPOCKTUPOBAHUSL I/IHq)OpMaI_II/IOHHLIX CUCTEM,

- MOIICJIHpOBaHI/IC CUCTEM.

3. O0beM U TPYAOEMKOCTD AUCUMIIIUHBI

Jlanubie 00 oOmieM o0beMe MUCLUILIMHBI, TPYAOEMKOCTH OTIACIbHBIX BHIOB y4YeOHOI
paboThI IO JUCUHUILIMHE (U paclpeeeHue ITON TPYJOSMKOCTH 110 CEMECTPaM) MPEACTABICHBI B

Tabmie 2.

Tabauna 2 — O0BbEM U TPYIOEMKOCTb JUCIUIIIMHbL

Bupn yueOHO# paboTs Beero TpynoemkocTh o
ceMecTpam
Ne5

1 2 3
Odmasn TPYA0eMKOCTh JUCHUTLIHHBI, 5/ 180 5/ 180
3E/(uac)
H3 nux uacne npakmuueckoil n0020mosKu 17 17
AyoumopHnuie 3auamus, BCero 4ac., 51 51
B mom uucne
nexuuu (JI), (qac) 34 34
INpaxTuueckue/cemunapckue 3amsrus  (I13),
(uac)
naboparopusie pabots (JIP), (dac) 17 17
KypcoBoii npoekT (pabota) (KII, KP), (4ac)
DOx3aMeH, (4ac) 36 36
Camocmonmensnas paéoma, BCEro 93 93
(gac)
Bua npomelkyTo4yHONH aTTecTAalMH: 3a4eT, OK3. OK3.
9K3aMeEH, nuddepeHInpoBaHHbII 3a4eT
(3auer. k3. Jud¢. 3a4)

4. Copep:xaHue TUCHUNIHHBI

4.1. Pacnipenienienne TpyAOEMKOCTH TUCIMIUIMHBI IO pa3ienaM U BUIAM 3aHATHUIL.
Paznenbl, TeMbl AUCUMIUIMHBL U UX TPYJOEMKOCTh IPUBE/CHBI B Tabnuie 3.
Tabmura 3 — Pa3zernsl, TeMbl JUCHUIUIAHBL, UX TPYAOEMKOCTh



Pa3zaenbl TUCHUTUIMHB

Jlexuum
(uac)

113 (C3)
(uac)

JIP
(dac)

KIT
(aac)

CPC
(1ac)

Cemectp 5

Paznen 1. [IpuHUMOBI CO3AHUS
kpocciuatrdhopmentoro 10

Tema 1.1. Buzsl nporpaMMHBIX 1
anmapaTHbIX IIATHOPM IS IPHKIATHOTO
MPOTrPaMMHOr0 00eceyeHust

Tema 1.2. TexHOJIOTHH NPOrPAMMHUPOBAHUS,
IpHMEHsEeMbIe B KPOCCILIAT(OPMEHHOH
pa3pabotke

4

Paznen 2. Pa6ora ¢ o6bexramu UNIX-
MOOOHBIX ONEPALHOHHBIX CUCTEM

Tema 2.1. daiinosast ciucrtema B
OMepanroHHbIX cucteMax cemerictea UNIX
Tema 2.2. Co3aHue IpoOIEcCcoB U
MaHHUIYJISHN C HOIMH

Tema 2.3. B3aumMoielicTBHe IPHKIIATHON
MIPOrPaMMBbI C ONEPALIMOHHON CHCTEMOM
Tema 2.4. CxolCcTBa U pa3IyMs pa3InuHbIX
OTIEPAILIMOHHBIX CUCTEM 0 MOJIEITH
B3aUMOJICHCTBHS C TIPHKIIATHBIM
MPOrpaMMHBIM 00eCIeYeHHEM

10

30

Pa3znen 3. [Ipumenenue s3bika Python

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

12

15

Pa3znen 4. IIpogykTH3anus NporpaMMHOTO
obecmeueHus

Tema 4.1. PacnpocTpanenue nporpamMm B
Buzie naketoB Python u konteitnepo Docker
Tewma 4.2. Co3nanue TOKyMEHTalHN

Tema 4.3. Bunsl py4yHoro u
ABTOMATHYECKOTO TECTHPOBAHHS HPOTPAMM
Tewma 4.4 Unrerpanus nporpamMm Ha Python ¢
IIPOTPaMMAaMH Ha JIPYTHX S3BIKAX

15

Paznen 5. Iapannensaoe
MPOrPaMMHUPOBAHHE

Tema 5.1. Buzsl 00beKTOB CHHXPOHU3ALUHT
Tema 5.2. Bubnuoreka asyncio

Tema 5.3. TpunoxkeHus ¢ rpadhuuecKum
TI0JIb30BATEILCKUM HHTEp(EiicoM

30

Hroro B cemectpe:

34

17

93

Hroro:

34

0

17

0

93

HpaKTI/I‘-ICCKaSI IIOATOTOBKA

JACATCIIbHOCTBIO.

3aKII04acTCA

B HEMOCPEJCTBEHHOM
00y4aroIINMHKCS OTIPEICTICHHbBIX TPYIOBBIX (YHKIIMH, CBI3aHHBIX ¢ Oyayiiel npodeccroHanbHO

4.2. ConepaHue pa3fenoB U TEM JIEKLIMOHHBIX 3aHATUH.
CopnepxaHue pa3AeioB U TeM JCKINOHHbIX 3aHATHH IPUBEACHO B TabnuIe 4.

BBIIIOJIHCHUHA

Tabnua 4 — CoaeprkaHue pas3/iesioB M TeM JIEKIIHOHHOTO IMKJIa

Howmep pa3nena

HazBanue u cofepkaHue pa3fesoB U TeM JIEKIHOHHBIX 3aHSITHI

1

IpuHuume! co3aanus kpoccmiardpopmeraoro I10

Tema 1.1. Busl mporpaMMHBIX U amiapaTHBIX IATHOPM JUIs IPUKIIATHOTO
HIporpamMMHOro obecreueHus. OCHOBHBIE PA3JIMYUS MEXKIY apXHUTEKTYypaMu
MPOrpaMMHBIX U anmnapatHelX mwiatdopm. Knaccupukauus onepaunoHHbIX CHCTEM.
OCHOBHBIE PA3JIMYMS APXUTEKTYP MPOLECCOPOB. MHOrooOpasue oneparoHHbIX CUCTEM
cemeiictBa UNIX.

Tema 1.2. TeXHOIOrHH HPOrPaMMHUPOBAHUSL, TPUMEHSEMbIE B KPOCCILIAT(HOPMEHHO
paspabotke. Busl kpoccriatgopMeHHOCTH. YPOBHU a0CTPaKIMK Ha/l OCOOCHHOCTSIMHU
OIepal[OHHOH CHCTEMBI U anmapaTHoro odecredeHus. KpoccmarpopMeHHOCTE Ha
ypoBHe HCXOIHOro kozia. KpoccmiaTopMeHHOCTE Ha ypOBHE MCHOIHSEMBIX MOJYJICH.

Pa6ota ¢ oobexTamMn UNIX-10100HBIX ONEPALMOHHBIX CUCTEM

Tema 2.1. daiinoBas cuctema B onepaMoHHbIX cucTemax cemeiicrsa UNIX. Tumst
(aitnoB. ATpuOyThI (aiiiioB U cucTeMa pasrpaHUYeHHs 10CTya. [ MOKKe  )KeCTKHe
CCBIIIKH. MexaHu3m moJicyera CCbIIOK. OCHOBHB]C KOMaH/JbI I MaHHl’[yJ’[S{HI/Iﬁ C
(hailnoBoit cuCTEMOM.

Tema 2.2. Co3aHue MpoLeccoB U MaHUITYJISAIMU ¢ HUIMH. CHIOCOOBI 3aIrycKa KOMaHIHBIX
crieHapueB. CoeMHEHNE IPOCTHIX KOMaH]l B KOHBEHep.

Tema 2.3. B3aumozeiicTBre NPUKIAJHON NPOrpaMMbI C ONIEPALMOHHON CHCTEMOH.
CrpoeHne npocThiX U cioxkHbIX KoMaH 1 BASH. TlepeueHb MOTOKOB BBO/Ia-BbIBOIA U
ynpasinenue umMu. CoeMHEeHHe MPOCTHIX KOMaH[ B KoHBelep. Vicronp3oBanne
TepPEeMEHHBIX OKpYXKeHHs. MaHUITy SN ¢ apryMEHTaMH KOMaHHOH CTPOKH.

Tema 2.4. CxonctBa W pa3iuyHs Pa3iUYHBIX ONEPALIMOHHBIX CHUCTEM II0 MOIEIH|
B3aMMOJICHCTBHS C NPUKJIAJHBIM POTPAMMHBIM 00€CTICYEHHUEM.

Pasnen 3. [Ipumenenue a3bika Python

Tema 3.1. OcobenHoct kpocciuiatrGopmeHHoii pazpabotku Ha Python. Pabora B
HMHTEPaKTHBHOM pexkume. Mcnons3oBanue Python mist pacmmpeHus BO3MOXHOCTeH
KOMAaH/IHOH CTPOKH.

Tema 3.2. Peanmaunﬂ MCXaHU3MOB BBOlIa/BI:IBOZ[a JaHHBIX B KOHCOJIBHOM ITPUIIOKCHHUN
Pabora ¢ TekcToBbIMU JaHHBIMU. CTPOKH, KOHTEiHEpHl 1 paboTa ¢ HUMU. OCOOCHHOCTH
tunu3anuu B Python. Bunsl cTaHmapTHBIX KOHTEHHEPOB U CHHTAKCHC PabOTHI C HHMH|
Mertonst  00paborku crpok. IIpeoOpazoBaHme TEKCTa B pas3lIMUHbIe KOJUPOBKH
Ocobennoctr pabotsi ¢ Unicode.

Pasnen 4. [IpoaykTr3anuust IpOrpaMMHOT0 00eCIIeYSHUS

Tema 4.1. PacipocTpanenue nporpaMm B Buje naketoB Python u konreiinepos Docker.
BupraynbeHble okpyskenus python. YipapiaeHue 3aBUCHMOCTSAMH CIIOKHBIX TPOIPAMM.
TI1roChl 1 MUHYCBI BUPTYAITH3aluK 1 KOHTEHHEPU3ALHH.

Tema 4.2. Coznanue nokymeHrtaruu. Mcenonb3oBanue OMOIHOTEK aBTOMaTHIECKOTO
JOKYMEHTHPOBaHHUS Ha puMepe sphinx.

Tema 4.3. Buzsl py4HOro U aBTOMaTHYECKOT0 TECTUPOBAaHU MporpamMm. MoylibHOE
TECTHPOBAHUE.

Tema 4.4 Unrerpaums nporpamm Ha Python ¢ mporpamMmaMu Ha JIpyrux si3bIKax|
OdopmiteHne Kojia B BUJIE pa3ie/isieMbIX MOJTYJICH.

ITapasiensHOE IPOrpaMMUPOBaHHE

Tema 5.1. Buisl 00bEKTOB CHHXpOHU3AIMH. Pa3penieHne KOHQINKTOB COBMECTHOTO
JocTyma K pecypcam. IIporeccsl # OTOKH.

Tema 5.2. bubnunoteka asyncio. biiokupyromnye U HeOIOKUPYIOIIHE BBI30BBI.

Tema 5.3. Ilpunoxenust ¢ rpaYeCKUM IOJIb30BaTeIbCKUM HHTepdeiicom. [IprHIuIB]
CO3MaHMS  TONBb30BAaTeNbCKOro  MHTepdeiica. Bo3MoxkHOCTH,  TpegoCTaBIsIEMBbIC
oubnamnotexoit Qt, m ee wuHTerpamus c Python. MexaHM3M CUTHAIOB M CIIOTOB
IpuHIMIHATEHbBIE pa3nuyus B yCTpolcTBe rpaduueckux noacucreM Windows u UNIX.

4.3. IpakTryeckue (CEMUHAPCKUE) 3aHATHS



TeMbl MPaKTUYECKUX 3aHATHI U UX TPYZAOEMKOCTh IPUBEICHBI B TA0IHILIE 5.
Tabnuua 5 — [IpakTuuecKue 3aHATHs U UX TPYJIOEMKOCTh

W3 Hux Ne
Temsl DopMbl .
Ne TpynoeMKoCTb, | MPaKTUYECKOH | pazaena
No /i MPaKTHIECKNX TPaKTHYECKNX (uac) noaroTosxy, | mcmm
3aHITHI 3aHITHH
(uac) JIUHBI
YyeOHBIM IIIAaHOM HE HPELyCMOTPEHO
| |
Bcero
4.4. JlabopaTopHble 3aHITHS
TeMbl 1a00paTOPHBIX 3aHATHH U X TPYAOEMKOCTb TIPUBEICHBI B TA0IHIIE 6.
Tabnuia 6 — JJabopaTtopHbie 3aHATHSI U MX TPYJO0EMKOCTh
W3 Hux
Ne HanMeHoBaHue 1abopaTopHbIX | TpynoeMKocTh |mpaktideckoit | Ne pasmena
n/n pabot , (1ac) MOJATOTOBKH, | AMCIMIUIAHBI
(uac)
Cemectp 5
1 BBojanoe 3anstue 1 1 1
Pa3paboTka KOMaHIHOTO CLIEHapHs 4 2
obosouku BASH
3 PazpaboTka mpuitoKeHus 11t 4 4 3
00paboTKH TEKCTOBBIX JaHHBIX
4 Pazpaborka npunoxeHus ¢ 4 4 3
rpaMueCKUM MOJIb30BATEIECKHM
unrepdeiicom
5 Pa3paboTka mporpamMMsI ¢ 4 4 4
ACHHXPOHHBIMH 10133/1a9aMU
Bcero: 17 17

4.5. KypcoBoe IpOeKTHPOBaHKE/ BBIIOIHEHUE KyPCOBOIl paGOThI
V4yeOHbIM MJIaHOM HE IPEeyCMOTPEHO

4.6. CamocrosTenpHast paboTa 00y4aroumMxcs
Buzbl caMocTOsATEIbHOM paOOTHI M €€ TPYIOEMKOCTh IPUBE/CHBI B TAOIHIIE 7.

Tabnuia 7 — Busibl caMoCTOsITENbHOM paboThI U €€ TPYJI0EeMKOCTh

. Bceero, | Cemectp 5,
Bun camocrositensHON paboTh
4yac qac
1 2 3

M3yueHne TeopeTH4ecKoro MaTepuania

40 40
nuctumnabl (TO)
Kypcosoe npoektuposanue (KII, KP)
PacuetHo-rpaduueckue 3ananus (PI'3)
Beinonnenue pedepara (P)
OdopmiieHre 0TYETOB 110 J1abopaTOPHBIM

33 33
paboram (JIP)
[MoaroroBka k TeKyLieMy KOHTPOIIIO 10 10
ycneBaemocti (TKY)
Jomamnee 3aganue ([13)
KontpossHsle pabotsl 3a0unnkos (KP3)

IToaroroBka K MpoOMeXyTOUHOM 10 10
atrecrarmu (I1A)
Bcero: 93 93

5. TlepeueHb yaeOHO-METOMIECKOTO 00CCIICUCHHUS
JUTSL CAMOCTOSITEIEHON pabOThI 00YYArOIIUXCS 110 JUCIUILTIHE (MOJIYIIIO)

V4ebHO-MeTOAUYECKHE MaTepuanbl A8 CaMOCTOSATENbHOH paboThl 00ydaromuxcs
yKa3aHbl B IL.IL 7-11.
6. l'[epe'{em, NEYATHBIX U 3JICKTPOHHBIX yqeﬁnux nsnanm‘i

[lepeuenHp neyaTHBIX U AEKTPOHHBIX YICOHBIX U3/IaHUI IPUBEACH B Tabuuie 8.
Tabnuia 8— [lepeueHp MEYaTHBIX M JICKTPOHHBIX yueOHbIX H3AaHHUI

HIudp bubmorpaduueckas ccpiika / URL anpec KommnuectBo
JK3EMILISPOB B
Oubnuorexe
(KpoMe 3JIeKTPOHHBIX
9K3EMILISIPOB)
004 O06paboTKa JaHHBIX CPEICTBAMU KOMaHIHON 060m0o4ku Bash 20
A 94 u s3pika Python : y4eGHO-Merommyeckoe nocobue / A. C.
Adanacenxko ; C.-Ilerep6. TrOC. YH-T  a3pOKOCM.
npubopoctpoenus. - CII6. : U3x-so I'YAII, 2019. - 55 c.
004.4 MeTo/pI TPOrpaMMHUPOBAHHUS U TIPUKIIAJHBIC aJITOPUTMBI 44
K 84 [Texer] : yuebHoe mocodue B 3 u. U. 1 / E. A. Kpyk, A. A.
OBunHHHUKOB ; C.-IleTep6. roc. yH-T a3poKoCcM.
nprbopoctpoenust. - CII6. : M3x-so I'YAIL 2014. - 178 c.
Cammepduinn, M. Python Ha npaktuke. [DneKTpOHHBII
pecypc] — Dnexrpon. gan. — M. : JIMK Ilpecc, 2014. —
338 ¢. — Pexum moctymna: http://e.lanbook.com/book/66480
004 TexXHOIOTHHU MapauIeIbHOTO MporpaMmmupoBanus [Teker] : 20
J185 yuebnoe nocodue / C. A. JIynun, M. A. Tloceinkus. - M. :
DOOPYM: UHDPA-M, 2015. - 208 c.
004.9 O- HNubopMaLrOHHO-CETEeBbIe TeXHOIOTHN: MOHOrpadus/ JI. A. 43
74 Ocunos, C. A. Skones; C.-Iletep6. roc. yH-T a3poKOCM.
mpudopoctpoenust. - CI16.: TOY BIIO "CII6GI'YAII", 2008. -
296¢.
004.4 Ubuntu 10. bubaus nons3osarens [Texcr] / 1. H. 15
K 60 Konucuuuenko. - M. u ap. : Ananektuka, 2010. - 592 c.
7. IlepedeHb 31eKTPOHHBIX 00Pa30BaTeIbLHBIX PECYpPCOB
HHGOPMAMOHHO-TEJIeKOMMYHUKAIMOHHOM ceTU «AHTepHeT»
Ilepeuenn 3JIEKTPOHHBIX 00pa3oBaTeIbHBIX pecypcoB HH()OPMAIMOHHO-

TEJICKOMMYHHUKALIMOHHON ceTH  «lIHTepHeT», HEOOXOMMMBIX JUIl OCBOCHMS JIHCLMIUIMHBI
HpHBe/eH B Tabiume 9.

Tabmuna 9 — IlepedcHb NICKTPOHHBIX 0OPAa30BATENBHEIX PECYpCOB HH(OPMAILMOHHO-
TeJIeKOMMYHUKAIMOHHOU ceTu «VIHTepHeT»
| URL anpec

HaumenoBanue |




http://www.proklondike.com/books/linux/gran | C. T'panHeman - Linux. KapmaHHbIii

neman_Linux_commands_2010.html cnpaBouHUK. HeoOXomumerii  kox u
komanabl. 2010

http://wiki.python.su/ Wiki [MToprasa Python-nporpammucros

8. Ilepeyenbs HHGPOPMANMOHHBIX TEXHOJIOTHI

8.1. Ilepeyenb TNPOrpaMMHOro odecreveHusl, HCIOJb3yeMOr0 NPH OCYIIECTBICHHH
00pa3oBaTeJIbHOrO Mpouecca o JUCHUNINHE.
[epeueHp KCIIOIB3YEMOTO IIPOrPaMMHOT0 oOecieueHus npezcrasiieH B Tadiuie 10.
Tabnuua 10— Iepeuenp nporpaMMHOro odecreueHus

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

8.2. Ilepeyenb  MHPOPMALMOHHO-CIIPABOYHBIX  CHCTEM,  MCHOJb3YeMBIX  HPH
ocyuiecTBJIeHHH 00pa30BaTe/IbHOI0 Npouecca No AMCUHIINHE
[Mepeuens ucnonb3yeMbIx HHGOPMALMOHHO-CIIPABOYHBIX CUCTEM IIPEICTaBIICH B TaOIUIe
11.
Ta6mmmna 11— Ilepeuenp nHGOpPMALIMOHHO-CIIPABOYHBIX CHCTEM
Ne n/mt HaumenoBanue
He mpexgycmotpeno

9. MarepuajabHoO-TeXHHYeCKasi 0a3a

CocraB  MaTepualbHO-TEXHHYECKOH  0a3bl, HEOOXOAMMOH /Il  OCYILECTBICHHUS
00pa3oBaTeIpHOTO Tpoliecca Mo AUCIUILUIMHE, TPEACTaBIeH B Tabnuiel2.
Ta6mmma 12 — CoctaB MaTepuaIbHO-TEXHUYECKON 0a3bl

Ne HanmMeHOBaHHE COCTaBHOI 4acTH MaTepUaIbHO- Howmep aynuropuu

/o TEXHUYECKOi1 0a3bl (pr HEOOXOAMMOCTH)

1 MynpTHMeNHAS JIGKLIMOHHAS ayAUTOPHSI 53-08
BerunciurensHas laboparopust 33-02

10.0OneHoyHbIe cpeAcTBA /15l MPOBEIEHHS IPOMEKYTOUHOM aTTeCTALMHI

10.1. CocTaB OLEHOYHBIX CPEACTB JJIsl IPOBeJeHHsI IPOMEKYTOUHOM aTTecTaluu
CocraB  OIIGHOYHBIX CpPEACTB JUIsi MPOBEACHHS TMPOMEXYTOUHOH aTTeCTaluu
00ydJaromuxcs 1Mo AUCHUIUIMHE NpUBe/IeH B Tadmuie 13.
Tabnuua 13 — CocTaB OIIGHOYHBIX CPEJICTB /ISl IPOBEICHHS IPOMEKYTOUHOM aTTECTAIMU
By npoMexyToYHOH aTTecTaium ITepeyeHb OIICHOYHBIX CPEJICTB
DK3aMeH CHurcoK BOIPOCOB K 3K3aMEHY.

10.2. B KauecTBe KPUTEPHEB OLICHKU YPOBHs C(HOPMUPOBAHHOCTH (OCBOCHHUS) KOMIICTCHIIUH
00yJaromuMIcs IpUMeHsAeTCs 5-0allbHas IIKaJla OLEHKH C(HOPMUPOBAHHOCTH KOMIICTCHIIUH,
KOoTopasi npuBeleHa B Tabnuue 14. B TeueHue cemectpa MOXeT Mcmosb3oBarkes 100-0amnbHast
LIKaja MOAYJIbHO-PEHTHHIOBOI CHCTEMbl YHHMBEPCHUTETA, MpPaBMJa HCIIOIb30BAHUS KOTOPOI,
YCTaHOBJIEHBI COOTBETCTBYIOLINM JIOKATbHBIM HOPMAaTUBHBIM akToM 'Y AIL

Tabmuua 14 —Kpurepuu oneHKH ypoBHsI CHOPMHUPOBAHHOCTH KOMITCTCHIIUI

OueHKa KOMICTCHIH XapakTepucTika chOpMHUPOBAHHBIX KOMITETCHIIN
5-0ayutbHas IIKasa paKrep PMHPO
— oOyuaronuiicsi riiybOKO M BCECTOPOHHE YCBOWIJI HPOrpaMMHBIi
MarepHa;
— YBEpPECHHO, JIOTHYHO, IIOCJIEIOBATEIBHO U TPAMOTHO €T0 U3JIaracrT;
COTIHOY — ONMpasCh Ha 3HAHHSI OCHOBHOM W JOTIOJIHUTEIILHOM JIUTEpaTypBhl,
TECHO TPUBS3BIBAET YCBOGHHBIE HAy4HBIE MOJOXEHHA C
«32YTCHO» o
MPAKTHYECKOH ACATEIBHOCTHIO HAMIPABIICHHS;
— yMeJi0 000CHOBBIBACT U apPTYMEHTUPYET BbIBUTaEMbIE UM UICH;
— JIeNaeT BBIBOJIBI U 0000IICHNS,
— cBOOO/THO BJIAJICET CUCTEMOi CICHATM3UPOBAHHbBIX MTOHITHH.
— OOyvaroluiicsi TBEPAO YCBOMJ IPOrPaMMHBIA  MaTepHal,
TPaMOTHO M MO CYIIECTBY H3JlaraeT ero, ONHpasCh Ha 3HAHHS
OCHOBHOH JIUTEPATypHI;
— HE JIONYCKAaeT CYIIECTBEHHBIX HETOUYHOCTEH;
«XOpOIIIO .
— YBSI3bIBACT YCBOGHHBIE 3HAHUS C NPAKTHYECKOH JEATEITHHOCTHIO
«3aYTCHO»
HaIpaBIICHUS;
— apryMEeHTHPYET Hay4HbIC MTOJI0XKCHHS;
— JIeNaeT BhIBOJIbI U 0000IICHNS,
— BJIaJieeT CUCTEMOH ClIeHAIM3UPOBAHHBIX OHATHII.
— OOy4aroUMiiCsl  YCBOWJI ~ TOJBKO OCHOBHOM  IPOrpaMMHBIi
Marepual, o CyLIECTBY M3JIaraeT ero, ONUpasch Ha 3HAHUS TOJBKO
OCHOBHOH JIUTEPATypHI;
— JIOIYCKaeT HeCYIECTBEHHbIC OIIMOKN 1 HETOYHOCTH;
«yZIOBJIETBOPHUTEIIHHO .
— MCIBITBIBACT 3aTPY/JHEHHs B MPAaKTHYECKOM IPHUMEHECHUH 3HAHUI
«32YTCHO»
HaIpaBIICHUS;
— c1ab0 apryMeHTUPYET Hay4HbIC TTOJIOKEHHS;
— 3aTpyAHAeTCS B ()OPMYIMPOBAHNH BBIBOIOB U 0000IICHNUH;
— YaCTHYHO BJIAJICET CHCTEMOU CIeIHATH3UPOBAHHBIX MTOHSITHH.
— oOyuaronuiicss He YCBOWJ 3HAYMTENILHOM YacTH IIPOrPaMMHOTO
Marepuara;
— JIONTyCKAeT  CYIIECTBCHHBIC OMMOKM ¥  HETOYHOCTH IIpH
«HEYIOBJIETBOPUTEITBHOY»
paccMOTpeHnH Mpo0ieM B KOHKPETHOM HarpaBJICHHH;
«HE 3aUTCHO» .
— MCIBITHIBAET TPYIHOCTH B MPAKTHYECKOM IIPUMEHEHUH 3HAHUII,
— HE MOXXET apryMEHTHPOBATh HAyYHBIE [IOJIOKEHHS;
— He OPMYJIMPYET BBIBOJIOB M 0000IICHHM.
10.3. TunoBble KOHTPOJIbHbIE 32IAHUS WJIM MHbIEe MATEPHAJIbI.

Bormpocs! (3anaun) as1st 3K3aMeHa IpeCTaBlIeHbl B Tabuuue 15.
Tabnuua 15 — Bonpocs! (3a1a4un) Ai1si 9K3aMeHa

No i/t Ilepeuens Borpocos (3a1a4) 15 SK3aMEHA Kon
UHMKATOpa
1 | Onpenenenue KpOCCILIATPOPMEHHOCTH. [pumepsr! | I1K-3.3.1
kpocciutardopmentoro [10
[IporpammHast u anmaparHasi KpoccriaT(oOpMeHHOCTb. TIK-3.3.1
KpoccrnatopMeHHOCTh Ha YPOBHE HCXOAHOTO KOAA. TIK-3.3.1

4 | KpoccrmarhopMeHHOCTh Ha ypoBHE UCHoONHseMbIx Mopyseit. | [TK-3.3.1
BupryanbHble MalllMHBL.

5 | Tunet ¢aitnoB B UNIX, nepeuenp ¥ HazHaueHHe ux arpuOyTos, | [1K-3.3.1
KOMaH/Ibl 7151 yIipaBieHus arpuOyTaMu aiisios TIK-3.V.1

6 | KonBeifepHoe BbITIOTHEHHE KOMaHT B 00on0uke sh/bash. I1K-3.3.1




7 | IIpuemsbl mepeHanpaBiIeHUsl CTaHAAPTHBIX MOTOKOB BBoAa-BbiBoga | [1K-3.3.1
JUISL IPUJIOKECHU. TIK-3.V.1
8 | Ilpuembl paszjeneHus craHpapTHoro mnortoka BeBoja u | [1K-3.3.1
CTaH/IapPTHOT'O MOTOKA OIIMOOK. TIK-3.V.1
9 | ACHHXPOHHBIH 3aIlyCK NPHIOXKEHUH ¢ momompblo ciayxk0 cron u | [1K-3.3.1
screen (tmux). MK-3.Y.1
10 | O6sacTh BUAMMOCTH IEPEMEHHBIX B clieHapusix bash. TIK-3.3.1
11 | BpemeHHbBIE 1 TOCTOSIHHBIE 3HAYECHUSI IEPEMEHHBIX OKPYKEHHUS. [1K-3.3.1
12 | Bugsl aprymentoB ¢ynkuumu Ha si3eike Python: ¢opmansasie, | T1K-3.3.1
HO3ULIMOHHBIE U CJIOBAPHBIE APTYMEHTBI.
13 | IlonsiTHE HTEpaTOpa U UTEPUPYEMOro 00bEKTA. [IK-3.3.1
14 | Crannaprablie KoHTeriHepsl B Python: koprexu, cnucku u ciaosapu. | [1K-3.3.1
15 | Ucnonb3oBanue ¢Qynkiuun B kauectBe aprymenra. Cunrakcuc | I1K-3.3.1
TsTMO12-BBIPKCHUH. TIK-3.V.1
16 | O6paboTka ucKkiItoYeHuH B s361Kke Python. MK-3.3.1
MK-3.V.1
17 | Beictpoe co3manue u mpeobpa3zoBaHue KOHTeHHepoB ¢ nomoinsio | [1K-3.3.1
«T€HEePaTOPHBIX» BBIPAKEHUH. [1K-3.B.1
18 | IIpoGmemsr  co3manHuss  KpoccmuatdopmenHoro —rpadudeckoro | ITK-3.3.1
II0JIb30BATENILCKOTO HHTEpdeiica.
19 | IlepeueHp 1 Ha3HaYCHUE OCHOBHBIX MoayJiel 6ubiaroreku Qt. IK-3.3.1
20 | Haznauenne docker-koHteitnepoB W 3amyck mpukiagsbeix | [1K-3.3.1
NPUIOKEHUH B HUX. MK-3.y.1
21 | ba3oBsie JJIEMEHTBI M0JIB30BaTENLCKOTO nHTeppeiica, | [1K-3.3.1
npenocTasisieMbie Qt. T1IK-3.V.1
22 | MexaHM3M CUTHAJIOB U CJIOTOB JUIsl opranusanuu Bzaumozenctaus | [1K-3.3.1
00BeKTOB B Qt.
23 | NaTepHalMOHaNM3alMs IPUIOKEHHH ¢ moMmorpio U 6e3 nomomu | [1K-3.3.1
Qt IK-3.V.1
24 | IloproroBKa qUCTPHOYTHBOB KpoccIuiaTGopMeHHbIX mprtoxenuid. | [TK-3.3.1
MK-3.V.1
25 | TexHonoruu HEeNpepbIBHON HHTErpaiu nporpammuoro | [1K-3.3.1
obecreyeHus. MK-3.V.1
26 | Ilpaktuka Oe3omacHod paboThl ¢ TekcroM B oxHoOadtHOH M | I1K-3.3.1
MHOT00alTHOH KOJHUPOBKE IK-3.B.1
27 | Yuer paznuumii (ailioBBIX CHCTEM pa3indHbIX onepaunoHHbix | [1K-3.3.1
CHCTEM B KOJIe IPHIIOKEHHsI Ha si3bIke Python [1K-3.B.1
28 | [loTeHuunanbHble  TPYIOHOCTH,  CBA3aHHBlE ¢ mepeHocoM | I1K-3.3.1
MIPOrpaMMHOro 00eceyeH s Ha IIPOLIECCOPbI APYTroi apXUTEKTYPhI.
29 | ABTomaTH3HpOBaHHOE co3aanue fokymenTanuu Ha I10 c momomisio | TTK-3.3.1
MoayJisi sphinx MK-5.Y.1
30 | Bugs TectupoBanus [10 [1IK-4.3.1
31 | O6ocunoBanmne narrepHa «Pa3paborka uepe3 TectupoBanue» (test | [1K-4.3.1
driven development)
32 | Co3nanue MOIYJIBHBIX TECTOB B IIpOrpaMMax Ha si3bike Python MK-3.3.1
IK-4.Y.1
33 | [Ipumep opraHu3anuy aBTOMaTU3UpoBaHHOro TectupoBanus c | [1K-3.3.1
MIOMOILIBI0 MOIYJISI pytest [IK-4.B.1
34 | ITpumep CO3aHuUs CKpHUNTa JUTSE apromaTuueckoro | ITK-5.B.1

JAOKYMCHTHUPOBAHUS IIPOIPAMMHOI'0 MOAYJISI HA SA3BIKE pythOl’l

35 | Hanucare ¢yHkuuto, crocoOHyro ycrneuHo mnpoitu 3aaanssie | [1K-4.3.1

MOJyJIbHBIE TECTBI [IK-4.Y.1
I1K-4.B.1

36 | B mpuBenenHoif komaHne 3amycka MonyibHOro TtectupoBanus | [1K-4.3.1
HAWTH U UCOIPABHUTH OIIHOKY IIK-4.Y.1
IK-4.B.1

37 | Ilo npuBeneHHOMY KOy IIpOTrpaMMbl Ha si3bike python onpenenuts | IIK-3.V.1
PEe3yIbTaT BEI30Ba NPOTPAMMBI

38 | Bamucate komaHgy B obOomouke bash s 3amycka ckpunra Ha | [1K-3.3.1
MIPOM3BOJILHOM si3bIKe, (hain KoToporo mpoctyneH Ttoibko s | [TK-3.Y.1
YTCHUSI

39 | 3MeHUTh NPUBEIEHHBIN KOJX IporpaMmbl ¢ Lenblo poctwkenus | [IK-3.V.1
kpoccrutatpopmenHoct (npaBuibHoi padbotet B OC Linux u
Windows)

40 | Haiitu ommOKy B NPUBEICHHOM clieHapuu Juisi aBromartudeckoro | [TK-5.B.1
JIOKYMEHTHPOBAHUS KoJia

Bomnpocs! (3agaun) s 3adera / audd. 3adera npeacTasieHsl B Tabnuie 16.
Tabnua 16 — Borpocs! (3a1aun) asist 3aueta / mudd. 3auera

Ne /it [lepeuens Bompocos (3anay) ajist 3aueta / mudd. 3auera
Y4eOHbIM [UIAHOM HE IPEAYCMOTPEHO

Ilepeuenp TeM s KypcOBOTO IPOEKTHPOBAHMS/BBINOIHEHHS KypCOBOH padOThI
IpezcTaBieHbl B Tabuie 17.
Tabmuma 17 — TlepedeHp TeM i KypCOBOTO MPOCKTUPOBAHHS/BHIOIHEHHUS KYPCOBOM
a00ThI

IIpumepHbIit nepevyeHb TeM JUTSt KypPCOBOT'O
TIPOEKTUPOBAHMSI/BBINIOJIHEHHSI KypCOBOH padOThI
Y4eOHBIM ITaHOM HE MPEAYCMOTPEHO

Ne i/t

Bonpocsl Ui mpoBeAeHHs] TMPOMEXKYTOYHOM AaTTECTAllMd B BHIE TECTUPOBAHHS
npezcTaBieHsl B Tadiuie 18.

Tabnuia 18 — [IpumepHsIii nepedeHb BOMPOCOB VISl TECTOB

Ne i/ o . Kon
UMCPHBIU IIECPECUYCHBb BOIIPOCOB AJIsI TECTOB
pumep P P A HHIHMKATOpa

YueOHBIM IJIaHOM HE IPETYCMOTPEHO

IlepeueHb TeM KOHTPOJBHBIX PabOT MO AMCHMIUIMHE OOY4YarOUIMXCs 3a04HON (HOpMBI
00y4eHust, Ipe/ICTaBIeHbI B Tabuuie 19.
Tabmmma 19 — IlepeueHb KOHTPOJIBHBIX paboT
Ne /o IlepeyeHb KOHTPOIIBHBIX pabOT
Y4eOHbIM MJIAHOM HE IIPEyCMOTPEHO

10.4. Meronuueckue  MaTepHalbl,  ONPEACISIOIIME  MPOLEAYPhl  OLICHUBAHMS
WHJIMKATOPOB, XapaKTepU3YIOIIMX OTamnbl (OPMHUPOBAHHS KOMIETEHLHMH, colepxarcs B
JIOKaJIbHBIX HOpMAaTHBHBIX akTax [YAII, pernmameHTHpYIOUMX TOPSAOK M MPOLERypy
IIPOBEJCHUS TEKYIIEro KOHTPOJIS yCIICBAEMOCTH M IPOMEKYTOYHON aTTeCTallly 00YyJaroIuXCs
I'VAIL



11.MeToanyeckue yKazaHus 1/l 00y4Yalomuxcs Mo 0CBOECHHIO
AHCHUILIMHBI

Llenblo M3yyeHHs TUCLMILIMHBI SBJISETCS TOJMYUYSHUE CTyJeHTaMU HEOOXOMMbIX 3HAHUIH,
YMEHHH ¥ HaBBIKOB B OOJIaCTH CO3/IaHMs M PACHPOCTPAHEHMS NPHUKIAAHBIX MPOTPaMM,
OPHMEHTHPOBAHHBIX HA HECKOJIBKO PAa3JIMYHBIX MPOIPAMMHBIX MIIM amIapaTHBIX IUIATGOpM H
NpeIHa3HAYeHHBIX JUIs TOCTPOEHUS! MHGOPMALIMOHHBIX CUCTEM M TEXHOJIOTHIA.

11.1. MeTtoanyecKkue yKa3aHusl sl 00y4alOIIUXCS MO OCBOEHHIO JEKIHOHHOIO
MaTepHaja.

OCHOBHOE Ha3HAUEHHUE JIEKL[MOHHOTO MarepHalla — JIOTHYECKH CTPOifHOEe, CUCTEMHOE,
riIyOOKO€ U SICHOE M3JI0JKeHHe yueOHoro Marepuana. HazHaueHne cOBpeMEHHOM JIEKIIMH B paMKax
TUCHUIUIMHBL HE B TOM, YTOOBI IOJNYYHTh BCIO HH(POpMAIMIO MO TeMe, a B OCBOCHHU
(yHIAMEHTANbHBIX NpOOJEM AWCLUIUIMHBL, METOAOB HAy4YHOTO IIO3HAHMS, HOBEHIIMX
JOCTHIKEHHH Hay4yHOW MbIciu. B yueOHOM mporecce JIEKIHMs BBINOJIHSAET METOAOJIOTHYECKYIO,
OpraHu3alMOHHYI0 ¥ MH(OPMAUMOHHYIO (QyHKUNH. JIKIMs pacKkpblBacT MOHITHHHBINA armapar
KOHKPETHOI1 007acTh 3HaHus, €€ MpoOseMbl, JaeT LEeIbHOE NPEJCTaBICHHE O AMCLMIUIMHE,
TTOKa3bIBAET B3aUMOCBSI3b C IPYTHMMHU JTUCIUTLIMHAMH.

HIIaHI/IpyCMLIC Pe3yJIbTAThI IIPH OCBOCHUUN 06y'-IaIOHH/IMI/IC$I JICKIIMOHHOI'O MaTepHaja:

— TIOJIy4eHHE COBPEMEHHBIX, LEJIOCTHBIX, B3aUMOCBS3aHHBIX 3HAHMH, YPOBEHb KOTOPBIX
oIpenenseTcs 1eJeBOi YCTAaHOBKOM K KaXK10i KOHKPETHOU TeMe;

— TIOJIy4€HHE OIbITA TBOPYECKOH pabOThI COBMECTHO C IPENoJaBaTelieM;

—  pasBUTHE NPO(ECCHOHAILHO-AENOBBIX KauecTB, JIOOBU K NPEAMETY M CaMOCTOSTEIBHOTO
TBOPYECKOTO MBIIILICHHS.

— MOsBJICHHE HEOOXOIMMOro HHTEpeca, HEOOXOAUMOro Il CAMOCTOSTEIILHOM padoThI;

— TIOJIy4eHHE 3HAHUI O COBPEMEHHOM YPOBHE Pa3BHUTHS HAyKH M TEXHUKH U O MPOTHO3E MX
pa3BUTHS Ha OJIVDKaHIINe rofbl;

— HAYYHTHCS METOAMYECKH 00pabaThIBaTh MaTepUal (BBIIEIATD TIIaBHBIC MBICIH U ITOJIOXKEHHUS,
MIPUXOJNUTH K KOHKPETHBIM BBIBOJIAM, IOBTOPSITH UX B Pa3JIMUHbIX (HOPMYIHUPOBKAX);

— IOJIy4eHHE TOYHOTO TIOHMMAaHHS BCEX HEOOXOANMBIX TEPMUHOB U IOHITHH.

JIeKMOHHBI ~ MaTeprall MOXET CONPOBOXIATBCS —JEMOHCTpAaLMedl ClaiioB |
HCIIOJb30BAaHHEM Pa3aTOYHOTO Marepuaiga IpPH HPOBEACHHUM KOPOTKHX MHCKyCCHH 00
0COBCHHOCTSIX IPUMEHEHHUSI OT/IEIBHBIX TEMATHK MO THUCIHUILIAHE.

CprKTypa IIpeAOCTaBJICHUS JICKIIMOHHOI'O MaTeprasia:

— Paspen 1. Ilpunuune! cozaanus kpoccriargopmernsoro I10.

— Tema 1.1. Buapl mporpaMMHBIX M ammapaTHHIX MIaTGOPM A MPUKIATHOTO
IIPOTPaMMHOTO 00ECTICUEHHS.

— Tema 1.2. Texnonoruu IIPOrpaMMHUPOBaHMS, MIpUMEHsIEMbIe B
KpoccIuiatopMeHHOHN pa3paboTKe.

— Pazgen 2. Pa6ota ¢ o0bexkramu UNIX-10100HBIX OIIEPALIMOHHBIX CHCTEM.

— Tewma 2.1. daiinoBas cucrema B OlepalliOHHbBIX cucTemMax cemeiicrea UNIX.

— Tema 2.2. Cozanue npoieccoB U MaHUMYJISIIIUHA C HUMHU.

— Tema 2.3. BzaumopelicTBie MPHUKIIAJAHON MPOrpaMMBbI € ONIEPAIIOHHON CHCTEMON.

— Tema 2.4. CxoncTBa M pa3Iu4ys pa3IMuHBIX ONEPALIOHHBIX CHCTEM I10 MOJEIH.
B3aHMMOAEHCTBUS € MPUKIIAJHBIM IIPOrPAMMHBIM 00ECIICUSHHEM.

— Pazgen 3. I[Ipumenenue sa3b1ka Python.

— Tema 3.1. OcobenHocTH KpoccrutaTopMeHHo! pa3pabotku Ha Python.

— Tema 3.2. Peanusanuss MEXaHM3MOB BBOJA/BBIBOJA [JaHHBIX B KOHCOJIBHOM
npuiIokeHnd. PaboTa ¢ TEKCTOBBIMU TaHHBIMH.

— Pasgen 4. IlpoaykTH3aiiys nporpaMMHOTo o0ecreueHusl.

— Tewma 4.1. Pacnpocrpanenue nporpamm B Buae nakeroB Python u koHTeliHepoB
Docker.

— Tewma 4.2. Co3nanue JOKyMEHTALUH.

— Tema 4.3. Buasl py4HOro 1 aBTOMaTHYECKOTO TECTUPOBAHUS ITPOrPaMM.

— Tema 4.4 MoxynbHas HHTETpalys nporpamm Ha Python ¢ mporpammamu Ha pyrux
SI3bIKAX.

— Paspen 5. [lapamnensHoe mporpaMMupoBaHHe.

— Tema 5.1. Busibl 00bEKTOB CHHXPOHU3ALHH.

— Tewma 5.2. bubnnoteka asyncio.

— Tema 5.3. [IpunoxxeHus ¢ rpadiaeCcKUM MOIb30BaTEIbCKUM HHTEpdeHcoM.

Meroauueckre yka3aHus 10 OCBOCHHIO JEKIHOHHOIO MaTepralia IMEIoTcs B GHOInoTeKe
I'VAII: O6paboTka JaHHBIX CpeICcTBaMU KOMaHIHOH 00onouku Bash u s3pika Python : yue6HO-
Metonuueckoe nmocodue / A. C. Adanacenko ; C.-Iletep6. roc. yH-T a3poKOCM. IPUOOPOCTPOCHUSI.
- CII6. : U3a-Bo 'YAIL 2019. - 55 c.

OTH MaTepuabl TAK)KE HMEIOTCS B JJIEKTPOHHOM BHJIE 110 ajpecy: https://pro.guap.ru/get-
material/496dc89861a4a6d4d58c9c668eblceS50.

11.2. Mertoanyeckne  yKa3aHus JUisi  O0y4YalOIUMXC 1O  BBINOJHEHHUIO
1200paTOPHBIX padoT

B xone BeimonHEHMs 1a00paTOPHBIX pab0T 00yUarONIIMIACS JOJDKEH yIIIyOUTh U 3aKPETNTh
3HAHUS, IPAKTUYECKUE HABBIKH, OBJIAJETh COBPEMEHHON METOAMKON M TEXHUKOM DKCIIEpUMEHTa
B COOTBETCTBHMM C KBaIM(HUKAIMOHHON XapaKTEpUCTHKOW oOydaromerocs. Bwimonnenne
71a00paTOpHBIX PabOT COCTOUT U3 HKCIIEPUMEHTATBHO-IIPAKTUIECKON, PACUCTHO-aHATUTHIECKON
yacTell U1 KOHTPOJIBHBIX MEPOIIPHUITUH.

BeimonHeHne 1a00paTOpHBIX PabOT 00ydaromMMCs SBISE€TCS HEOTHEMIIEMOW YacThIO
N3y4YeHHs] OUCLUIUIMHBL, ONpeNeseMOd y4yeOHbIM IUIAHOM, M OTHOCHTCS K CpEICTBaM,
00€eCIIeUNBAIOIINM PELICHHE CIISYIONMX OCHOBHBIX 3a/1a4 00y4aromerocs:

— TIpUOOpeTeHHe HABBIKOB HCCIIEIOBAHUS IPOLECCOB, SBICHUH M OOBEKTOB, MU3YYaeMbIX B
paMKax JaHHOW THCLMIUTHHBI;

— 3aKpeIuIeHHe, pa3BUTHE U JCTaTN3anns TCOPETHUECKUX 3HAHUM, TTOJIyYSHHBIX Ha JICKIHAX;

— TI0Jy4€HHE HOBOHM MH(OPMAIMH 10 U3yYaeMOH JTUCLMILIHHE;

— npuoOpeTeHHe HaBBIKOB CaMOCTOSTENBbHOW paboThl ¢ J1abopaTOpHBIM O0OPYAOBaHHEM U
npubopamu.

3aganue 1 TPeGOBAHMA K NMPOBeIEHUIO JIA00PATOPHBIX PadoT

Bapuant 3amanus mo Kaxnoidl mgabopaTopHoW pabore 0OydaroIIMHCS TIONy4aeT B
COOTBETCTBHM C HOMEpOM B cmucke rpynmsl. [lepex mposeneHueM m1abopaTOpHONH padOTHI
oOyuaromemMycst clielyeT BHUMATeIbHO O3HAKOMHUTHCS C METOAMYECKUMH YKA3aHHAMH 110 €€
BBINTOJIHEHUIO. B cOOTBeTCTBUM € 3a7aHNeM 00ydJaromuiics JOIDKEH HOATOTOBUTh HEOOXOANMBIE
JlaHHBIE, ITIONYYUTh OT TIPENoJaBaTeNsl AOIMYCK K BBHINOJHEHUIO J1a00paTopHOil paboTHI,
BBINOJIHUTh YKA3aHHYIO I10CJIEIOBATENIbHOCTD ACHCTBUI, MOJNyYUTh TpeOyeMmble pe3ysbTaThl,
0()OPMUTBH 1 3aLIUTUTH OTYET MO JabopaTopHOil padore.

CTpykTypa u (popMa oTyeTa 0 1a00opaTOpHOIi padoTe



Otuer o naboparopHOil paboTe M[OMKEH BKIOYAaTh B CeOs: THUTYJIbHBIA JIHCT,
(bOpMYTHPOBKY 3aJaHMS, TEOPETHYCCKHE IOJNOXKCHHS, HCIOIb3yeMBIC IIPU  BBHIIOJHCHHU
nabopaTtopHOil  pabOThL, ONMCaHHE IIpollecca  BBINOJIHEHUS  J1aDOpaTOpHOH  paboThl,
WILTFOCTPATHBHBIN MaTepual (Ta0uibl, TpadUKH, CXeMBI), OJTyUYeHHbIE Pe3YJIbTaThl U BHIBOJIBL.

TpebdoBanus k opopMIICHHIO 0TUETA 0 1abopaTopHOii padoTe

Io kaxmoit mabopaTopHOi paboTe BBINOJIHIETCS OTACIBHBIA OTYeT. TUTYJIBHBIH JHCT
oopmisieTcss B COOTBETCTBHH C LIabnoHOM (0OpasimoM) mnpuBeieHHbIM Ha caiite ['YAII
(www.guap.ru) B pazaene «CekTop HOPMaTHBHON JOKyMeHTalum». TeKcToBble U rpaduyeckue
Mmarepuanbsl 0popMIISIIOTCST B cooTBeTcTBUH ¢ aeiicTByroummu [OCTamMu u TpeOoBaHUsIMH,
npuBefeHHbIMM Ha caiite I'YAII (www.guap.ru) B pasgene «CeKTop HOPMaTHUBHOM
JIOKYMEHTALUI».

MeTonuuecKue yKa3aHus [0 OCBOSHHIO JEKIIMOHHOIO MaTepraia UMEIOTCs B OnOInoTeKe
T'YAIL: O6paboTka JaHHBIX CpeCTBaMH KOMaHAHOH 0000uku Bash u si3bika Python : yueOHo-
meroauueckoe nocodue / A. C. Apanacenko ; C.-Ilerep6. roc. yH-T a9pOKOCM. IPHOOPOCTPOCHHSI.
- CII6. : Uzn-Bo 'YAIL 2019. - 55 c.

OTH MaTepuaibl TAK)KE HMEIOTCS B JJISKTPOHHOM BHUJIE 110 ajpecy: https://pro.guap.ru/get-
material/496dc89861a4a6d4d58c9c668eblce50.

11.3. MeTtoanyeckue  yKazaHHsl JUIA  OOy4aloIIUXCsl 1O  TNPOXOKIAEHHIO
€aMOCTOSITEIbHOI PadoThI

B X0/i¢ BBINOTHEHUSI CAMOCTOSITENBHON PabOThI, 00YYaIOUIMICS BBITONHICT PaboOTy MO
3aaHHI0 M MPU METOJMYECKOM PYKOBOJACTBE IpEHojaBateis, HO 0e3 ero HemocpeiCTBEHHOTO
y4acTusi.

B mporiecce BBINOTHEHUsI CaMOCTOSTENLHON paboThl, y oOyuaromierocsi popMUpyeTcs
nenecoodpasHoe IIIaHUPOBaHKHE paboyero BpeMeHH, KOTOPOE MO3BOJISIET UM Pa3BUBATh YMEHUS U
HAaBBIKM B YCBOGHHHM W CHCTEMATHU3alMM INPUOOPETaeMbIX 3HAHMH, 00ECIEeYMBACT BBICOKHMH
YPOBEHb YCIIEBAEMOCTH B IEpHOJ OOy4YEHMs, [OMOraeT IOJyYUTb HABBIKUM ITOBBILICHUS
poecCHOHAIBHOTO YPOBHSI.

MeTonMYeCKMM MaTepruaoM, HalpaBJsIIOIUM CAaMOCTOSTENbHYIO paboTy 00yJarommxcst
SBJISICTCS y4eOHO-METOMYECKHI MaTepHall 1o AUCLUILIIHE.

11.4. MeTtoanyeckue ykazaHusi AJs 00y4aloIMXcsl MO NPOXOKAEHUIO TeKylIero

KOHTPOJIl YCIIeBAeMOCTH.

Texymuii KOHTPOJIb YCHEBAEMOCTH IIPEIyCMAaTpHUBAcT KOHTPOJb KadecTBa 3HAHWMN
00y4aloImuXcs, OCYIIECTBISIEMOT0 B TEUCHHE CEMECTpa C LeJIbI0 OLICHUBAHHS XO/a OCBOCHHS
JTUCHUITIMHBL. [Ipy TeKyIieM KOHTpOJE yCHEeBaeMOCTH YYHUTHIBACTCS YHCJIO YCIIEIIHO CAAaHHBIX
nabOpaTOpHBIX PaboT, a TaKKe MUCbMEHHAs MPOBEpouYHas paboTa MO MarepualiaM JICKIHi,
npoBoanMasi Ha 8 y4eOHoI Heere ceMecTpa.

Texymuii KOHTPOJIb yCIEBaeMOCTH IIPOBOANTCS OANH pa3 B CepeHe ceMecTpa (Ha 8 mim
9 yueOHOiIt Henelne, B 3aBUCHMOCTH OT PaclUCaHusl 3aHITHT).

Texymuii KOHTPONB yCHEBaEMOCTH O0ECIeYMBacTCs IPOBEPOYHBIMH paboTamu,
HaIpaBlICHHBIMHU Ha IIPOBEPKY CTEIEHH OCBOCHUS JISKIIMOHHOTO MaTepuaa, TAKXKE yIUThIBAIOTCS
CpPOKHM cha4yd JIabopaTOpHBIX paboT. B ciydae BBINONHEHHS W YCHEUIHOW cla4yd MeHee 2
71a00paTOPHBIX paboT, a TaKKe B CiIydac HEBBINOJIHEHMS WM HEYCIICIIHON Ca4u MIPOBEPOYHON
paboTHl Ha MOMEHT MpPOBEICHUS TEKYIIEro KOHTPOJIS YCIIEBAEMOCTH, OOYydarom[uiics, Ipu
YCHELIHOM MPOXOKICHUH IIPOMEXKYTOUHOI aTTecTaluu B (JopMe IK3aMeHa, He MOXKET MOTyUUTh
aTTECTAIIMOHHYIO OIEHKY BBIIIE «XOPOIIO». B cilydae HEeBBINONHEHNS HU OJTHOH J1abOpaTOpHOIt
paboThl Ha MOMEHT INPOBEACHMS TEKYLIEro KOHTPOJIS YCIEBAaeMOCTH, OOYyYalOLIMHCS, INpU
YCHELIHOM MPOXOKIASHUH POMEXYTOUHOI aTTecTaluu B (JopMe IK3aMeHa, He MOXKET MOTyUUTh
ATTECTALMOHHYIO OLICHKY BBIIIE «yIOBJICTBOPUTEIHLHOY.

11.5. Mertoanyeckue yKazaHMs A8 O0y4yalOLIUXCsl O  MPOXOKAEHHUIO

NMPOMEKYTOYHOM aTTeCTAIHU.

IIpomexyrouynas  artecrauust  OOydalOIIMXCS  NPEAyCMAaTPUBAET  OLIEHWBAHHE
IIPOMEXXYTOUHBIX ¥ OKOHYATEIBbHBIX Pe3ysIbTaToB 00ydeHus mo muciumuiHe. OHa BKIIOYAaeT B
ceOst:

- SK3aMeH — (opMa OIECHKHM 3HAHWH, IOJNYy4EHHBIX OOydYaroluMcs B IIpOIecce
M3y4YeHUs BCEH MUCLUIIIMHBI WM €€ YacTH, HABBIKOB CAMOCTOSTENBHON paboThI, CIIOCOOHOCTH
NPUMEHATh HX A pPEIIeHUs MNPaKTUUeCKuX 3a1ad. OK3aMeH MpPOBOAMTCS B HEPUOL
9K3aMCHAIIMOHHON CECCHU M 3aBEPLIACTCS aTTECTAI[MOHHON OLCHKOH «OTIMYHO», «XOpOLIOY,
«YZOBIICTBOPUTEIIEHOY, «HEYIOBICTBOPUTEIIHLHOY.

B ciiyyae HeBBINONHEHUS W/WIM HEyClelmHoi ciaun 1 u Gonee nabopaTopHBIX paboT,
MaKCHMaJlbHasl OIIEHKA Ha S9K3aMEHe CHIKaeTcs Ha | 6asut 3a Kaxk/1yro HeCIaHHYIO JIADOpaTOPHYIO
pabory.

CucremMa OLEHOK INPU NPOBEICHHU IPOMEXKYTOUHOH aTTECTallMd OCYILECTBIACTCS B
coOTBeTCTBUM ¢ TpeboBaHusMH [lonoxkeHuit «O TeKymeM KOHTpPOJE YCHEBAEMOCTH U
MIPOMEXYTOUHOM arrectauuu cryaeHToB ['YAIIL, oOydaromuxcst MO HpOrpaMMBbl BBICIIETO
obpazoBanusi» n «O MOAYIBHO-PEHTHHIOBOI CHCTEME OLIEHKM KadecTBa ydeOHOH paboThI
cryneHToB B ['YAID».



Jluct BHeCeHHsI U3MEHEHUH B pab0vyI0 POrpamMMy JTHCILUILUTHHBI
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