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AnHHOTans

Jucnumivza «KpoccmarpopMeHHOE PpOrpaMMUPOBaHUE» BXOAUT B 00pa30BaTEIbHYIO
nporpamMMy BBICIIEr0 OOpa30BaHMs MO HAMpaBJeHHIO MOArotoBku/ crermansHocTH 09.03.02
«HpOpMaLMOHHBIE CHCTEMBI M TEXHOJOrMH»  HampaBieHHocTH —«MH(popmanroHHbIe
TEXHOJIOTUH B Ju3aiiHey». JJucuuiumiHa peaansyercs kapenpoit «Ned2y.

JlucuumivHa HaneneHa Ha (JOPMHUPOBAHHE y BBITYCKHHKA CIIEIYIOINX KOMIETSHIINI:

YK-1 «CriocoGeH OoCyIIecTBIATh NOUCK, KPUTHYECKUH aHAIU3 U CHUHTE3 MH(OpManum,
MPUMEHSTH CUCTEMHBIH MTOIXO0/ AJIs PELICHHs TOCTABICHHBIX 331a4»

IK-3 «CnocobeH pa3pabarbiBaTh MPOrpaMMHOE 00ECIeYeHNE, BBIIOIHITh HHTETPALIMIO
MIPOrPaMMHBIX MOJYJICH M KOMIIOHEHT»

IMK-4 «CnocobeH OLEHHBATh KauecTBO MPOrPaAMMHOIO OOECIEYEHHsS, B TOM 4YHCIIE
NPOBEJICHHE TECTUPOBAHUS U UCCIIEJOBAHHE PE3yIIbTATOB)

IK-5 «Crniocoben pazpabaTbiBaTh TEXHHUYECKYIO JOKYMEHTALMIO HAa IPOAYKLHIO B chepe
MH(pOPMALIMOHHBIX TEXHOJIOTHIT, YIPaBICHNS TEXHHUECKOI HH(pOopMaLnei»

IIK-6 «CriocoGeH BBIIONHATH PaOOTHI 10 CO3AAHUIO (MOAU(DUKALINK) H COIPOBOXICHHIO
HMH(pOPMALIMOHHBIX PECYPCOB, CO3aBaTh 00BEKThI BU3YyalIbHOH HH(OpMALIUIY

CopepxaHHe JUCHUIUIMHBI OXBATBIBAET KpPYr BOINPOCOB, CBSI3aHHBIX C pa3pabOTKOH
MPOrpaMMHOTO  00ECIeUeHus, CHOCOOHOro paboTaTh IOJ  YIPaBIEHHEM HECKOJIBKUX
OINEpALMOHHBIX ~ CHCTEM. PaccMaTpuBalOTCS ~ OCHOBHBIE  JJIEMEHTBI  MHOT03a[Ja4yHBIX
MHOTOII0JIb30BATENILCKUX ONEPAlMOHHBIX CHUCTEM, ¢ KOTOPHIMH B3aUMOJCHCTBYET IPHUKIIAJTHOE
nporpamMmHOoe  oOecriedeHne. C  HCIONBb30BaHMEM KOMaHAHOW obOomoukn BASH u
BBICOKOYPOBHEBOI'O sI3bIKa IporpammupoBanus Python wu3yuaioTcs BONPOCHI yNpaBlIeHUs
(aiinamu, npoueccamu, 00pabOTKH TEKCTOBBIX JaHHBIX. Y JEJIACTCS BHUMAHUE TAKHUM acleKTaM
pa3paboOTKM  NPOrpaMMHOrO  OOECIEYeHHUs, Kak JIOKYMEHTHPOBAHHE, TECTUPOBAaHUE,
pacmpocTpaHeHHe, a TaKKe HWHTEerpalys HPOrPaMMHBIX MOJIYJed U MEXIPOLECCOPHOE
B3aUMOJCUCTBHE.

[lpenogaBanue IUCLMIUIMHBIL IpEAyCMaTpUBaeT cieayronme (OpMbl OpraHu3aLiu
yueOHOro IpoLecca: JIEKLHUH, 1a00paToOpHbIe pabOThl, CAMOCTOSATEIbHAs pabOTa CTYAEHTA.

[IporpamMMoii AUCHMUILIMHBL TPELYCMOTPEHbI CIEAYIOUINE BHIbI KOHTPOJS: TEKyIIHH
KOHTPOJIb yCIIEBAEMOCTH, IIPOMEKYTOUHAs aTTecTalus B GopMe sK3aMeHa.

OO0mias Tpy0EMKOCTh OCBOEHHS AWCIMIUIMHBI COCTaBiIfeT 4 3a4eTHBIX eauHML, 144
4acoB.

SI3bIK 00y4YEHHS IO JUCHHUIUTUHE «PYCCKHUN.

1. Ilepeyens MIaHNPYEMbIX Pe3yJIbTATOB 00y4eHUS 10 JHCHHILINHE

1.1. llenu npenoaaBaHus IUCIMILTHHBI
Ilonmydenne cryneHTamMu HEOOXOMMMBIX 3HAHMH M HABBIKOB B 00JacTH pa3paboOTKH
MIPUKJIaJHOTO MPOTPAMMHOTO OOECIEYEHUs Ul Pa3IMYHBIX TNPOTPAMMHBIX M aNIMapaTHBIX

mwiathopm.

1.2. JlucnumimHa  BXOJUT B
00pa3oBaTeNbHBIX OTHOIICHHU, 00pa30BaTENbHON MPOrpaMMbl BhICIIEro 0Opa3oBaHus (nanee —

OI1 BO).

coCTaB  4acT, (OPMHUPYEMOH  y4aCTHHUKaMU

1.3. IlepeueHb uIaHUPYEMBIX pE3yIbTaTOB O0YUYEHUS 110 JUCLHUILIMHE, COOTHECEHHBIX C
IJIaHUpYeMbIMH pe3ynbTatamu ocBoeHust OIT BO.

B pesynbrate M3ydeHUs AUCHUIUIMHBI OOYYAIOIIMICSA OJDKEH 00JaaTh CIEIyIOIUMHU
KOMITETCHIIMAMH WM UX 9acTsMu. KoMneTeHIny 1 MHIUKAaTOPBl UX TOCTHKEHUS IPUBEICHBI B

Tabumne 1.

Ta6J11/1ua 1- HCpC‘ICHL KOMIIETCHITUHN U WHAWKATOPOB UX NJOCTHIKCHUS

Kareropus (rpynma) Konn Kon 1 HauMeHOBaHHE HHANKATOPA JOCTHKEHHUS
Y HauMEHOBaHHE
KOMIIETEHIIUH KOMIIETEHIIUH
KOMIIETEHIIUH
VK-1.3.2 3HaTh METOOMKH CHCTEMHOIO IOJXO0/a
JUISL PEILIEHUs] TIOCTABIEHHBIX 3a4a4
VK-1.Y.1 yMerb NpUMEHSATH METOIMKH ITOMCKA
VK-1 Cnocoben Y P ’
cOopa u 006paboTKH nHpOpMALI
OCYILECTBIIATH .
. | YK-1.Y.2 yMeTb OCYIIECTBIATh KPUTHUYECKUI
HOMCK, KPUTUYECKHIA o
aHAJIM3 M CHHTE3 MH(OPMAIMH, TOTyYeHHOH H3
aHalU3 U CUHTE3
VHuBepcabHbIe Pa3HBIX HCTOYHHUKOB, JUIst pereHus
uHdopManuu,
KOMIETEHIIUI MOCTAaBJIEHHBIX 33714
HOPUMEHATD
o VK-1.Y.3 ymers oueHuBath HHGOpPMALMIO HA
CHCTEMHBII IOJIXOJ
JOCTOBEPHOCTb; COXPaHATH U IepeaBaTh JaHHbIE
JUIst pelneHns
C UCIOIb30BaHHEM IU(POBBIX CPEACTB
HOCTABJICHHBIX 33124
VK-1.B.1 Bmagerp HaBbIKAMH KPUTHYECKOTO
aHaIM3a U CHHTe3a MHQOPMAIMH, B TOM YHCIE C
MOMOIIBIO IIH(POBBIX HHCTPYMEHTOB
IIK-3.3.1 3HaTh METOHOJOTUM  pPa3pabOTKH,
METO/IbI u cpelcTa HPOEKTUPOBAHUS
MIPOrPAMMHOTO  00€CIEUEHHsl; METOJONOTHU U
TEXHOJIOTUM HPOEKTHPOBAHMSA M HCIOIb30BAHHSA
6a3 JIAHHBIX; METOJIbI u CpeAcTBa
IK-3 Cnoco0eH | IpOeKTUPOBaHUs IPOrPaMMHBIX HHTep(hEHcoB,
pa3spabaTbiBaTh 0a3 JaHHBIX
IIPOrPaMMHOE IIK-3.3.2 3Hath MeTOAbl U CpeAcTBa COOPKHU
obecreueHue Momyled M KOMIOHEHT  IIPOrpaMMHOIO
IpodeccronansHbie ’ Y porp
BBINOJIHATh obecrnieueHus
KOMIETEHIIUI
HHTETPaLUIo IIK-3.Y.1 ymerp BbIOMpaTb CpeacTBa U
HPOTrPaMMHBIX BBIPaOATHIBATD BapHUaHTHI peanuzanuu
MoJyei U | TpeOOBaHUil K IPOrpaMMHOMY OOECIICUCHHIO
KOMIIOHEHT IIK-3.Y.2 ymeTb HCHONB30BaTh CYIIECTBYIOLINE

THIOBBIC PEIICHHUS M LIA0IOHBI HPOCKTHPOBAHMS
HPOTrPaMMHOTO 00ECIICYCHHUS; TPUMEHSITH METOIbI
W CpeACTBa IPOCKTUPOBAHHS IPOTPAMMHOIO
obecrieueHus, CTPYKTyp [OaHHBIX, 0a3 JaHHbIX,
MPOrpaMMHBIX  UHTep(EicOB;  HCIOJIb30BATh




BBIOPaHHYIO Cpelly NpOrpaMMHMPOBAHMS UL

pa3paboTku TIpoLeayp HHTErpanumn
MIPOrPaMMHBIX MOZYyJel
[IK-3.¥.3 yMeTb MIPOBOJIUTH OILICHKY

paboToCIOCOOHOCTH IPOrPaMMHOTO MTPOYKTa
[IK-3.B.1 BrnaseTs HaBbIKAMH OLICHKH BPEMEHHU U
TPYZOEMKOCTH  pealu3alud  TpeOoBaHHMI K
HIPOrpaMMHOMY 00eCIICHEHUIO

I[IK-3.B.2 Bnagerh HaBbIKAMH  pa3pabOTKU
TEXHUYECKUX cHeuu(UKaui Ha MPOrpaMMHBIC
KOMIOHEHTBI M UX B3aUMOJCHCTBUS

[IK-3.B.3 Bnagerp HaBbIKAMH NPOEKTUPOBAHHS
CTPYKTYp HaHHBIX, IPOSKTUPOBaHUs 0a3 JaHHBIX,
MIPOrpaMMHBIX HHTEP(EcOB

[IK-3.B.4 Bnagerh HaBbIKAaMH  pa3pabOTKU
npouexyp COOpKH MOXylned H  KOMIIOHEHT
MPOrPaMMHOT0 obecreueHus; HPOBEPKH
paboTOCIIOCOOHOCTH  BBIIYCKOB  IIPOrPaMMHOIO
pOAYyKTa

TEXHOJIOTHA,
YIIpaBJICHUS.
TEXHUYECKOH
nHpOpManuei

aJIpeCOBaHHBIX pa3pabOTYMKAM TNPOAYKIMU B
chepe HHOOPMALMOHHBIX TEXHOJIOTHIA; 0OIIMe
TpeOOBaHUSI K  CTPYKType  TEXHHUYECKOTO
JIOKYMEHTa M OCHOBHbIE CTaHAAPThI 0opMIeHUS
TEXHUYECKOH JIOKYMEHTAIIH; OCHOBHBIE
dbopMaTbl  DIEKTPOHHBIX  JTOKyMEHTOB u
0COOCHHOCTH X MCIOJIb30BAHUS

TIK-4 Cniocoben
OLIEHMBATh KauyeCTBO

I1K-4.3.1 3HaTh TEOPHUIO TECTHPOBAHMS, TEXHUKU
TECTHPOBAHMS; CTaHJAPTHI B obnactu
TECTUPOBAHUS, METPUKH U PUCKH TECTHPOBAHHUS
[1K-4.3.2 3Hath 0a30BbIC IOHATHA KadecTBa
MPOrPpaMMHOr0 TPOAYKTa M KauecTBa Ipolecca
pa3paboTku TIPOTPaMMHOTO obecreueHus;
TEOPUI0 KPHUTEPHUEB KadyecTBa IMPOTrPAMMHOIO
NpOJYKTa M KayecTBa Mpouecca pa3paboTKH
IIPOTPaMMHOTO 00ECTICYEeHHS

[IK-4.Y.1 ymeTs onpeaensaTh Leau TECTUPOBAHMUS;
pa3pabaTbiBaTh TpeOOBaHMS K TECTHPOBAHHMIO;

[1K-6 Cnocobex
BBINIOJIHATh  PabOThI
o CO3IaHHIO
(Momuduxamuu) U
[MpodeccronanbHble | COMPOBOKIECHHIO
KOMIICTCHIIUH HH()OPMALMOHHBIX
pecypcoB, co3/1aBaTh
O0OBEKTEHI
BH3yaJbHON
nHpopMaLnl

IIK-6.3.2 3HaTh ceTeBble MPOTOKOJIBI U OCHOBBI
Web-TeXHOJIOTHI; COBPEMEHHBIC TEXHOIOTHH U
KOMITBIOTEPHBIE CpEACTBa pa3paboTku web u
MyJIbTUMEIUHHBIX TIPHIOKEHUH; OCHOBBI web-
Iu3aliHa; KOMIBIOTEPHYIO TIpaduKy; TEOpHIO
KOMIIO3MLIMY; L[BETOBEJCHHE U KOJOPUCTHKY;
tunorpaduky; Gpororpadguky; MyJIbTHILTHKALHIO;
OCHOBBI TPEXMEPHOTO MOJIEITUPOBAHUS 0OBEKTOB;
OCHOBBI KOMITBIOTEPHOI 00paboTKH U300paskeHUit
I1K-6.3.3 3HaTh THIIOBBIE pelIEHHs, OUONIHOTEKU
NPOrpaMMHBIX  MOAYJeH, IIaOJMOHbI, KJIACChI
OOBEKTOB, HCIONB3yEeMBIE IIPH  pa3paboTke
HH(POPMAIMOHHEIX PECYPCOB

2. MecTo aucuMmnauHbl B cTpyKkType OIT

ﬂI/ICI_II/IHJII/IHa 6a31/1pyeTc51 Ha 3HaHMUAX, paHee HpI/IO6pCTeHHHX CTyACHTaMHU IIpU

M3YYCHHUH CICAYIOIMX JUCIUILTHH:
— Hudopmaruka;
— OCHOBBI MPOrPAMMUPOBAHHS;
— TexHOJOrHH MPOrpaMMUPOBAHUSL.

3HaHMA, MOJYYCHHBIE IPU H3YyYCHUHM MaTepHaja JaHHOW IUCLUIUIMHBI, UMEIT Kak
CaMOCTOSATEIILHOE 3HAUCHHUE, TAK U UCTIONB3YIOTCS MPU U3YUEHUH JPYTHX JUCHUIUINH:
— Meroabl 1 cpeacTBa IPOSKTHPOBAHUS MHPOPMALIMOHHBIX CHCTEM;

— MopaenupoBaHHue CUCTEM.

3. O0beM U TPYAOEMKOCTH AUCUMIIJIUHBI

JlarHble 00 00meM o0beMe IUCIUILIMHEIL, TPYAOEMKOCTH OTICIBHBIX BHIOB y4eOHOM
paboTHI IO TUCHUILIMHE (M pacipeeieHUe 3TONH TPYAOEMKOCTH 110 CEMECTpaM) MPEACTaBICHbI B

Taduune 2.

Tabnuia 2 — O0beM U TPYAOSMKOCTh THCLHUIITHHBI

BBIOUpATh u KOMOWHHPOBATh TEXHUKH
TIPOTPaMMHOTO
TECTUPOBAHMS
TIpodeccuonanbhbie | obecrieueHusi, B TOM
IK-4Y.2  ymerp  ompeiensTs  Hauboiee
KOMIIETCHINH 4HciIe  NPOBEJCHHE
3HAYMMbIE KPUTEPUH KayecTBa IPOrPAMMHOTO
TECTUPOBAHUS u
MPOIYKTa
ucclieoBaHue
I[IK-4.B.1 Bnagerb HaBbIKAMH  pa3pabOTKU
pe3ysIbTaToB
TpeOOBaHUSI K TECTHPOBAaHMIO HAa  OCHOBE
TpeOOBaHMIT K CHCTEME; OIpENeNICHNs LeIH,
00beKTa W BHUJIOB TECTHPOBAHMS;  OLEHKH
MOKPBITHS KOJIA TECTOBBIMH CITy4asiMU
TIK-4.B.2 BJIAJCTh HaBBIKAMU aHajan3a
NPOIYIIEHHbIX  1e(pEeKTOB M  TNPUYMHBI  HMX
IIPOITyCKa
[IK-4.B.3 Bnagerb HaBbIKAMH  MPOBEICHHS
aHalu3a PHCKOB W  BBIPAOOTKM IUIAHA II0
CHIDKCHHUIO PHCKOB
TIK-5 Criocoben | [IK-5.3.2  3HaTe  apXUTEKTypHBIC  pELICHHS,
pa3pabaTbiBaTh HpUMEHSIEMbIE pu MPOEKTUPOBAHUH
IIpodeccuonanbHble | TEXHUYECKYIO MPOrPaMMHBIX CPEJCTB U KOMIIBIOTEPHBIX CHCTEM
KOMIIETEHLIUH JOKYMEHTAllMI0  Ha | Pa3JIMYHOr0 Ha3HA4YeHWs; CTAaHIApThl B 00JIACTH

MpoAyKIuio B cdepe
HHGHOPMAIMOHHBIX

CHCTEMHOW ¥ POTPaMMHOHN HH)XEHEPHU
[1K-5.3.3 3HaTh OCHOBHBIC THIBI JOKYMEHTOB,

TpynoeMKocTh 1o
Bun yue6GHoit paGoThI Bcero ceMecTpam
Ne5
1 2 3

Oowan mpyooemKochip OuCyuUnIUHbL, 4/ 144 4/ 144
3E/ (gac)
H3 Hux yacoeé npakmuueckoil n0020Mo6Ku 27 27
Ayoumopnuie 3anamus, BCETO Jac. 51 51
B TOM UHCJIE:

nexuuu (JI), (qac) 17 17

mpakTHdeckue/ceMunapckue 3ansatusa  (I113),

(gac)

naboparopHsie pabdotsl (JIP), (vac) 34 34




KypcoBoii mpoekT (padota) (KII, KP), (vac)

JK3aMeH, (Jac) 36 36
Camocmoamenvhasn paboma, Bcero (4ac) 57 57
Buo npomescymounoii ammecmayuu: 3ader,

mmdd. 3ager, sk3amen (3auer, Hdudd. 3ay, OK3. OK3.
DK3.*¥)

4. Conep:xaHue AUCUUNIUHBI

4.1. PactipeneneHue TpyAOEMKOCTH JUCIUIUIMHBI 110 pa3jesiaM ¥ BUAaM 3aHATHI.
Pa3znenbl, TeMbl IUCUMIUTHHBL M X TPYJOEMKOCTh NPUBEACHBI B TaONuUIE 3.
Tabnuua 3 — Pa3zensl, TeMbl JUCIMIUIMHBI, UX TPYA0EMKOCTh

CTtpoeHue MpOoCThIX U ciI0KHbIX KomaH1 BASH. TlepedeHb NOTOKOB BBOA-BbIBOIA
u ynpasnenne uMu. CoeiMHEeHEe POCTHIX KOMaH/| B KOHBeliep. Mcnonb3oBanne
MEPEMEHHBIX OKPY)KeHHsI. MaHHUITy SN C apIryMEHTaMi KOMaH/IHOM CTPOKH.

Tema 2.4. CXOICTBA U pasiM4dsi Pa3IMYHBIX ONEPALMOHHBIX CHCTEM IO MOJIEIH
B3aUMOJICHCTBHS C IPUKIIATHBIM POrPAMMHBIM 00€CIICUCHHEM.

Tema 3.1. OcobennocTu kpoccmuiaTrhopMeHHO# pa3paboTku Ha Python. Cheps
npuMerenus Python. PaGora B uHTepakTuBHOM pexxume. Mcnone3oBanue Python
JULSL pACIIAPEHUS BO3MOXKHOCTEI KOMaHIHOU CTPOKH.

Tema 3.2. Peanm3auns MeXaHH3MOB BBOJA/BBIBOAA IAHHBIX B KOHCOJBHOM
npuitokeHun. Pabora ¢ TekcToBbIMU JaHHBIMH. CTpPOKH, KOHTEiHEepBI 1 padoTa
Humu. Ocobennoctr THnM3auu B Python. Buipl cTaHmapTHBIX KOHTEHHEPOB M
CHHTaKCHC paboThl ¢ HUMH. MeTobl 00paboTku cTpok. [IpeobpasoBaHue TekcTa B
pazngHble koaupoBk. Ocobennoctu padorsl ¢ Unicode.

Tema 4.1. Pacnpoctpanenue nporpamm B Buje nakeros Python u konreiinepos
Docker. BupraynbHsie okpysxeHus python. YipasiieHue 3aBHCHMOCTSIMU
CJIOXKHBIX IporpamMm. IIIr0Ckl 1 MUHYCBI BUPTYaIU3alHU U KOHTEHEpU3aLiu.
Tema 4.2. Cozaanne qokymeHTanmu. Mcnons3oBanie OHOINOTEK

MOI[yHI;HOe TECTUPOBAHUE.

aBTOMATHYECKOrO JJOKYMEHTHPOBAHHUS Ha puMepe sphinx.
Tema 4.3. Buzibl py4HOro U aBTOMAaTH4ECKOTO TECTUPOBAHUS ITPOTPAMM.

Tema 4.4 Wnterpauus nporpamMm Ha Python ¢ mporpaMmamu Ha Jpyrux si3bIKax,
OdopmiteHne Kojia B BHE Pa3AeisieMbIX MOIYJICH.

Paznensr qucturinHe Jlekun | 113 (C3) JIP KIT CPC
(gac) (gac) (uac) (uac) (gac)
Cemectp 5
Paznen 1. Ilpuniune! co3nanus 2 2 3
kpoccruiardopmernoro I10
Pa3zpen 2. Pabora ¢ oobexTamn UNIX- 5 8 21
l'[OlIO6HB]X ONCPAMOHHBIX CUCTEM
Pazzen 3. Tlpumenenue s3pika Python 6 12 6
Paznen 4. IlpoxykTuzanus mporpaMMHOTo 12 6
obecrneyeHus
Paznen 5. TapamiensHoe 4 21
POrpaMMHPOBAHHE
Hroro B cemectTpe: 17 34 57
Hroro: 17 0 34 0 57

[MpakTuueckas MOATOTOBKA  3aKNIIOYACTCS B HEMOCPEICTBEHHOM  BBIIIOJHEHHU
Oynmyueit

00y4YarolIUMHCS  ONPEICIICHHBIX
npodecCHOHABHON JEsATENbHOCTBIO.

TPYIOBBIX  (YHKUMH,  CBSI3aHHBIX  C

4.2. ConepaHue pa3fenoB U TEM JIEKLIMOHHBIX 3aHSITUH.
CopnepkaHue pa3einoB U TeM JEKIMOHHbIX 3aHATHH IPUBEACHO B TabnuIe 4.

TaGHI/IHa 4 — Conep)l(aﬂne pasaciioB U TEM JICKIHMOHHOI'O 1IUKJIA

5 Tema 5.1. Buyipl 00beKTOB CHHXpOHH3alUH. Pa3perieHie KOH(INKTOB

nozacucreM Windows u UNIX.

unrepdeiica.

COBMECTHOTO JI0CTyna K pecypcam. [Ipoueccs! u moToKH.
Tewma 5.2. bubnuoreka asyncio. biokupyromiue 1 HeOIOKUPYIOILIHE BHI30BbI.

Tema 5.3. TlpunoxeHus ¢ rpapuUecKUM IOJIB30BATEIbCKUM HHTEpdeiicoMm,
TIpyHUMNBI  CO3JAHMS  MOJIB30BATEIBCKOTO
npenocrapiseMsie Onbamorexoit Qt, u ee uHrerpanus ¢ Python. Mexanus
CHTHAJIOB M CJIOTOB. [IpMHIMIMANbHBIC pa3Idus B yCTPOHCTBE IpadHuecKHy]

Bo3moxxHOCTH

4.3. IpakTryeckue (CEMHUHAPCKUE) 3aHATHS
TeMbl NPaKTHUSCKUX 3aHITHH U UX TPYAO0EMKOCTb IIPHBE/ICHBI B TAOIHIE 5.
Tabnuia 5 — IlpakTH4ecKue 3aHsTHsI U UX TPYJO0EMKOCTh

Howmep paznena

Ha3Banue u coneprkaHue pa3esioB U TeM JEKIIMOHHBIX 3aHATHH

nporpaMMHoro obecreueHuss. OCHOBHBIE Pa3INUKs MEXY apXUTEKTypaMu
MPOrpaMMHBIX U anmnapaTHbIX miathopM. Kiaccupukanus onepannoHHbIX
cucreM. OCHOBHBIE Pa3iIM4Msl APXUTEKTYP NporueccopoB. MHoroodpasue
OIepalnoHHBIX cucteM cemeiictBa UNIX.

Tema 1.2. TexHONIOTHH POrPaMMUPOBAHHS, TPUMECHSIEMBIC B

abCTPaKINK Hajl 0COOEHHOCTSIME OTIEPAIIHOHHOM CHCTEMBI U AMapaTHOTO
obecnieuenus. Kpoceriat)opMeHHOCTh Ha YPOBHE HCXOIHOTO KOJIA.
KpoccmiaropMeHHOCTh Ha YPOBHE MCTIONHAEMbBIX MOJLYJICH.

1 Tema 1.1. Buapl mporpaMMHBIX H anmapaTHbIX MmIaTGopM IS MPUKIATHOTO

kpoccIuaThopMeHHOI pa3paboTke. Buibl kpoccIiaThopMeHHOCTH. Y pOBHI

JKECTKUE CCBUIKH. MeXaHH3M MoyjicyeTa cChUIoK. OCHOBHBIC KOMAH/IBI IS
MaHUITYJISIHH ¢ (BainoBoii cHCTeMOit.

KOMaHJHBIX crieHapHeB. CoeIMHeHHEe IPOCTHIX KOMaH B KOHBEHED.

2 Tema 2.1. QaiinoBasi cucTeMa B ONEPALMOHHBIX cHcTeMax cemeiicTBa UNIX.
Tunsl ¢paitno. AtpubyTsl GailioB U cucTeMa pasrpaHuyeHus qoctyma. [ubkue u

Tema 2.2. Co3aHue MpoLEeccOoB U MAHUITYJIALMU ¢ HUMH. CHIOCOOBI 3ammycKa

Tema 2.3. BzaumozeiicTBie IPUKIIAJHOM IPOrPaMMBbI C ONEPALIMOHHON CHCTEMOH.

W3 Hux Ne
Tewmbr Dopmbl TpynoemkocTb .
MIPAaKTUYECKOH | paszena
Ne MPaKTHYECKUX NPAKTHYECKUX s
L . MIOJTOTOBKH, JCIIAT
n/n 3aHATUI 3aHATUI (gac)
(gac) JIHBI
Y4eOHBIM IUIaHOM HE PEyCMOTPEHO
Bcero
4.4. JlabopaTopHbIe 3aHITHS
Tembl 1a00paTOPHBIX 3aHITHH U UX TPYAOEMKOCTh IIPHBEICHBI B TAOIHIIE 6.
Tabnuia 6 — JlabopaTtopHble 3aHSITHS U UX TPYIO0EMKOCTh
N3 Hux
Ne HaunmenoBanue naboparopusix | TpynoeMKocTs |mpaktudeckoii | Ne pasmena
/i pabot , (dac) MIOJITOTOBKH, | TUCIUILTHHBI
(1ac)
Cemectp 5
1 BBojaHoe 3anstre 2 0 1
2 Pa3paboTka KOMaH/IHOTO CLICHApHs 4 3 2
obosouku BASH

3 O0paboTKa JaHHBIX KOMaHIaAMHU 4 3 2




obomouku BASH

Tabnuia 8— [lepeueHpb NEYaTHBIX M JICKTPOHHBIX YueOHbIX H3AaHUI

4 Pa3paboTka npuoxKeHus st
00paboTKM TEKCTOBBIX JIAHHBIX

s3bIke python

5 Pa3paboTka KOHCOJIBHBIX YTHUIIUT Ha

6 Pa3paboTka npuioxeHus ¢
rpadu4ecKiM MOJIb30BATEIbCKHM
uHTepeiicom

Hludp

Bubnuorpagpuueckas
cebutka / URL anmpec

KommaectBo
IK3EMILISIPOB
B OubIHOTEKE

(xpome
JNEKTPOHHBIX
9K3EMILISIPOB)

7 TeCTHpOBaHI/IC " CO3JJaHUC

python

L[I/ICTpI/I6yTI/IBa IIPHUJIOKCHHS Ha SI3bIKE

8 Pa3paboTka nporpamMmsI ¢
ACHHXPOHHBIMH I10/[33/[a9aM1

IUHAMHYECKON OUOIHOTEKH C

9 PazpaboTka kpoccruiaTpopMeHHOH

nporpaMMHbIM nHTepdeiicom Ha python

004
A 94

OOpaboTKa JaHHBIX CPEICTBAMH
KOMaHAHO# oGomoukn Bash wu
SI3bIKa Python : yue6HO-
meroanueckoe mocobue / A. C.
Adanacenxo ; C.-Ilerep6. roc. yH-T
a’POKOCM.  NPHOOPOCTPOCHUS. -
CII6. : U3a-Bo I'YAII, 2019. - 55 c.

20

Bcero:

34

27

4.5. KypcoBoe mpoeKkTupoBaHie/ BHIIIOIHEHNHE KYPCOBOW paboThI

YueOHBIM MIIaHOM HE IPELYCMOTPEHO

4.6. CamocrosTenpHast paboTa 00yJyaroumMxcs

Buner camocTosiTenbHOM paGOTLI " €€ TPYAOCMKOCTh IPUBE/ICHBI B Ta6J'II/II_IC 7.

Tabnuua 7 — Busibl caMoCTOSITENbHON paboThI U €€ TPYJI0EeMKOCTh

. Bceero, | Cemectp 5,
Bua camocrosiTennbHON padoTh
qac Jac
1 2 3
W3ydeHne TeOpeTHIECKOTo MaTepuaia 2
7 27

mucuumnisel (TO)
Kypcosoe npoektuposanue (KI1, KP)
PacuerHo-rpaduueckue 3amanus (PI'3)
Beinonnenue pedepara (P)
OcdopmieHnE 0TYETOB 10 TAOOPATOPHBIM 10 10
paboram (JIP)
IloaroroBka Kk TeKyLieMy KOHTPOIIO 10 10
ycneBaemocth (TKY)
Jomaminee 3aganue (J13)
KontponeHbie padbotsl 3a0unnkoB (KP3)
IToaroroBka Kk MPOMEXyTOUHOM 10 10
atrecranuu (I1A)
Bcero: 57 57

5. Tepeuenn y4eOHO-METOIUIECKOTO OOECTICUSHISI
JUTSL CAMOCTOSITEIBHON PaOOThI 00YYAIOIINXCS 110 TUCIUTUINHE (MOIYIII0)

VY4eOHO-METOANYECKHE MaTepUalibl [UIsi CaMOCTOSITEIBHOW pPa0OThI 00ydaroLIUXCs

yKa3aHsl B 1.11. 7-11.

6. Hepe'{eHb MNEeYaTHBIX U 3JICKTPOHHBIX yqeﬁm,lx I/I3IIaHHﬁ

[epeueHp neyaTHBIX U AIEKTPOHHBIX YUeOHBIX H3/IaHUH MPHUBE/ICH B Ta0muLe 8.

004.4
K84

MeTozs! IPOrpaMMHPOBAHHUS 1
NpUKIagHble anroput™sl [Teker] :
yuebHoe mocobue B3 4. Y. 1/ E. A.
Kpyk, A. A. OBunHHHKOB ; C.-
ITerep6. roc. yH-T a9POKOCM.
npubopoctpoenust. - CII6. : M3x-Bo
T'VAIL 2014. - 178 c.

44

Cammepduia, M. Python na
MpakKTHKe. [ DIeKTPOHHBIN pecypc]
— DnekTpoH. aaH. — M. : JIMK
IIpecc, 2014. — 338 c. — Pexum
JIOCTyIA:
http://e.Janbook.com/book/66480

004
J185

TeXHOJIOrUH MapalIENBHOTO
nporpammupoBanus [Tekcr] :
yuaebnoe nocobue / C. A. JlynuH,
M. A. ITocemkuH. - M. : DOPYM:
HWH®OPA-M, 2015. - 208 c.

20

004.9 O-74

[MH)OpMAaLIHOHHO-CETEBbIC
[rexHooruu: MoHorpagus/ JI. A.
Ocumnos, C. A. Skosnes; C.-Ilereps.
[FOC. YH-T a3POKOCM.
mpubopoctpoenust. - CI16.: TOY
BITIO "CII6GI'YAII", 2008. - 296¢.

13

004.4
K 60

Ubuntu 10. Bubaus mosibp3oBatess
[Tekcr] / A. H. KonucHuueHko. -
M. u ap. : Jduanekruka, 2010. - 592
c.

https://publications.hse.ru/books/42007111
7

L{udpoBbie TeXHOIOTHH B
poccuiickoit sxoHomuke / K.O.
Bumnesckuit, JI. M. T'ox6epr, B.
B. JleMeHTbEB U 21p.; IOJ pEL.
JL.M. T'ox6epra. — M.: HUY
BIID, 2021. - 116 c. DOI:
10.17323/978-5-7598-2199-1

https://issek.hse.ru/news/551331807.html

Lndposas skonomuka: 2022 :
KpaTKHi CTaTUCTHYECKUI
coopuuk / I. 1. AGnpaxmaHoBa,

C. A. Bacunwskopckuii, K. O.




Bumnesckwii u gp. — M.: HUY
BIID, 2022. — 124 ¢. DOLI:
10.17323/978-5-7598-2599-9

7. IlepedyeHb 3JIEKTPOHHBIX 00Pa30BATEIbHBIX PeCYpCOB
HH(pOPMAHMOHHO-TEJeKOMMYHHUKAIIMOHHOM ceTn «AHTepHeT»

[lepeuenn 9JEKTPOHHBIX

00pa3zoBaTebHbIX

pecypcoB nH(pOpPMaLMOHHO-

TENIeKOMMYHUKALMOHHON ceTH «VIHTepHeT», HEOOXOOUMBIX JUIi OCBOCHMS JUCLMIUIMHBI
npuBesieH B Tabnuie 9.
Tabmuua 9 — IlepedeHb 3JIEKTPOHHBIX 00pa30BaTENBHBIX PECYpCOB MH(POPMALMOHHO-
TEJIeKOMMYHUKAIIMOHHOHU cetu «HTepHeT»

URL aapec

HaumeHoBaHue

https://docs.cntd.ru/document/1200157208

I'OCT 7.32-2017

http://www.proklondike.com/books/linux/gran
neman_Linux_commands 2010.html

C. T'panneman - Linux. KapmanHslit
crpaBouHUK. HeoOXxomuMeli  Koa
xoMaujp1. 2010

http://wiki.python.su/

Wiki [Toprana Python-nporpammucTos

8. Ilepeyensb nHGpOPMALMOHHBIX TEXHOJIOTHIi

8.1. IlepeyeHb NPOrpaMMHOro odecnevyeHHsi, HCIOJb3yeMOr0 NPH OCYIIECTBJICHHH

00pa3oBaTeJbHOrO NMpouecca Mo AUCHUILINHE.
[epeuens ucoIp3yeMOro IPOrpaMMHOTO OOecIieueHus NpezcTasiieH B Tadiuie 10.
Tabnuua 10— Ilepeuenp nporpaMMHOro o0ecrieueHus

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

8.2. Ilepeuennb

HHGPOPMALMOHHO-CIPABOYHBIX

CHCTEM, HCIOJIB3YEeMbIX npu

OCYLIeCTBJIEHHH 00Pa30BaTeJIbHOIO MPOLecca Mo AUCHHIINHE
IMepeuenb HCMONB3yeMbIX HH(DOPMALMOHHO-CIIPABOYHBIX CHCTEM IPEACTaBICH B
Tabuuue 11.

Ta6nuua 11— [Nepeuenp HHGOPMALMOHHO-CIIPABOYHBIX CHCTEM

7 Hayunast snexTponHas 0ubanoTeka https://cyberleninka.ru/

8 TocynapctBenHass —myOnu4Has — Hay4dHo- | http://www.gpntb.ru
TexHH4ecKkas 6nbnuoreka Poccun

9 IlenTpanbHas 6ubmmorexa | www.edulib.ru
00pa3oBaTeNnbHbIX pecypcoB MUHOOpHAYKH
PO

10 | DnexrponHo-6nbMMoTeuHas cucrema (OBC) | https:/www.urait.ru/
«tOpaiit»

11 | DnexTpoHHO-ONONMMOTEUHAS cucrema | https://www.book.ru/
«Book.ru»

12 | DnexTpoHHO-OHOIHOTEYHAS cuctema | https://new.znanium.com/
«Znaniumy

13 | DnexTpoHHO-OHOIIHOTEYHAS cuctema | https:/e.lanbook.com/
n3aaTenbeTBa «JIaHpy

14 | DnexTpoHHO-OMONMMOTEUHAS cucrema | http://www.iprbookshop.ru
«IPRbooks»

15 | DnekrponHas 6a3a nanubix «Mendeley» https://www.mendeley.com

16 | Ounaiin-6ubnuoreka coodmecrsa IEEE https://ieeexplore.ieee.org/Xplore/home.jsp

17 | Web of Science Core Collection - | http://webofscience.com
HOJINTEMATHYeCKast pedeparuBHO-
oubmuorpaduueckas U HayKOMETpUYecKas
(ObubnmomeTprueckas) 6aza TaHHBIX

18 | DnekTpoHHas 06a3a JaHHBIX «ScOpus» http://www.scopus.com

9. MarepunajbHO-TeXHHYecKas 0a3a

CocraB  MarepualbHO-TEXHHYECKOW 0a3bl, HEOOXOOUMOW AJsl  OCYILIECTBIICHHUS
00pazoBaTenbHOTO IpoLecca o AUCHUIUINHE, IPEJCTaBIeH B Tadauel2.
Tabnuia 12 — CocraB MaTepualibHO-TEXHHYECKOW 0a3bl

Ne HaumenoBanue cocTaBHON 4acTH MaTepHalIbHO- Howmep ayautopuu
/o TEXHUUYECKOH 0a3bl (pr HEOOXOIMMOCTH)
1 JlexiimoHHast ay tuTOpHs

2 | KomnbroTepHsblii Ki1acc

10.1.

I0.0HeHO‘IHbIe cpeacTBa IJisl MPpOBEACHUSA leOMe)KyTO‘-IHOfI aTTreCTalinu

CocTaB OLIEHOYHBIX CPEeACTB /I NNPOBEACHUSA l'[pOMe)KyTO'-[HOﬁ aTTeCcTaluu

CoctaB ONEHOYHBIX CPEICTB ISl IPOBEINCHUS IPOMEXKYTOYHOH aTTeCTaluu
00y4aroUIMXCs 110 JUCLHUIIMHE NPUBeIeH B Tabmuie 13.

Tabmuma 13 — CocraB OIECHOYHBIX CpEICTB [UIS IIPOBEACHHUS HMPOMEXYTOYHOM
aTTecTalMu

By npoMexyToyHOH aTTecTalnu

[lepeyeHb OLIGHOUHBIX CPEJCTB

DK3aMeH

CHHCOK BOIIPOCOB K 9K3aMEHY.

Haumenosanue Cchlnka Ha pecypc
n/u
1 Hayunast snekrponHas 6ubauorexa https://www.elibrary.ru/defaultx.asp
2 Iopran ®epepanbHbIX TrocymapcTBeHHbIX | http://www.fgosvo.ru
00pa30BaTeNbHBIX CTaHAAPTOB  BBICIIETO
o0OpazoBaHust
3 Enunas KOJUIEKIUS uudpossix | http://school-collection.edu.ru
00pa3oBaTeNnbHbIX PECYpCOB
4 OdenepanbHblii  HeHTp  HH(bOpMalpoHHo- | http://fcior.edu.ru
00pa3oBaTeNbHBIX PECYPCOB
5 bubmmotexa 'Y AIT https://lib.guap.ru/jirbis2/
6 Poccuiickas HanmoHanbHas oubanoreka http//www.rsl.ru

10.2.

B kadecTBe KpUTEpHEB OLEHKU YPOBHS CPOPMHUPOBAHHOCTH (OCBOCHHS) KOMIIETECHIIMI
00y4arOLIMMHUCS TIPUMEHsIETCsT S-0aJulbHas IIKajla OLEHKH C(HOPMHPOBAHHOCTH KOMIICTCHIIHH,
KOTOpas mpuBeleHa B Tabnuie 14. B Teuenne cemectpa MoxxeT ucnoib3oBarbesi 100-0amibpHas
[IKaJa MOJYJbHO-PEHTUHIOBOM CHUCTEMbl YHHBEpPCHTETA, MpaBHJa MCIOIL30BaHUS KOTODOIi,
YCTaHOBJIEHBI COOTBETCTBYIOLINM JIOKAIBHBIM HOPMaTUBHBIM akToM ['YAIL

Tabnuua 14 —Kputepuu oueHKH ypoBHS C(HOPMUPOBAHHOCTH KOMITETCHIMI




OueHKa KOMICTCHIIH XapakTepucTika chOpMHUPOBAHHBIX KOMITETCHIIUN
5-0ayutbHas IIKaja paKTep P
— o0yyarouuiicsi TIIyOOKO U BCECTOPOHHE YCBOWJI IMPOrPaMMHBIN
MarepHa;
— YBEpPEHHO, JIOTHYHO, TI0CIIEIOBATEIbHO ¥ TPAMOTHO €TI0 H3JIaracrT;
COTIHOY — ONMpPasCh Ha 3HAHUS OCHOBHON W JOTOJIHUTEIBHOH JIUTEPATYpBI,
GaaTeHOY TECHO TIPHBS3bIBACT YCBOCHHBIE HAYYHBIE MOJOXKCHUS C MPAKTHYECKON
JIeSITEIbHOCTBIO HAMPABIICHNUS;
— yMeJio 000CHOBBIBACT U apTYMEHTHPYET BbIIBHUIAEMbIE UM UJICH;
— JIeNTaeT BBIBOJIBI U 0000IICHNS;
— cBOOO/IHO BJIJICET CUCTEMOIl CIeLHaIN3UPOBAHHBIX MTOHSITHIH.
— 00y4aroLIMICs TBEPAO YCBOMJI IMPOrPaMMHBIN MaTepuai, rpaMOTHO
M 1O CYHIECTBY H3JIaraeT €ro, OMUpPAasCh Ha 3HAHMS OCHOBHOM
JIMTEPATYPHI;
— HE JIONYCKAaeT CYIIECTBEHHBIX HETOUYHOCTEH;
«XOpOIIIO .
— YBS3BIBAaCT YCBOCHHBIE 3HAHUS C IPAKTHYECKON JESTEIBHOCTHIO
«3aYTCHO»
HAaIpaBJICHUS;
— apryMEeHTHPYET Hay4HbIC MTOJI0XKCHHS;
— JIeJIaeT BBIBOJIbI U 0000IICHNS;
— BIIaJieeT CUCTEMOH CIIeMaIM3UPOBAHHBIX TOHATHH.
— 00y4aroILIHMIACS YCBOWJ TOJBKO OCHOBHOW MPOrPaMMHBINA MaTepHal,
[0 CYIIECTBY H3JlaraeT €ro, ONMUpasich Ha 3HAHUS TOJBKO OCHOBHOM
JIUTEPATYPHI;
— JIOIyCKaeT HeCYIIECTBEHHbIC OIIMOKN 1 HETOYHOCTH;
«yZIOBIICTBOPHUTEIIHHO .
— MCHBITBIBACT 3aTPYJHEHHS B MPAKTHYCCKOM TNPUMCHEHHH 3HAaHHN
«3aYTEHO»
HaIpaBJICHUS;
— 1200 apryMeHTUPYET Hay4HbIC TOJIOKEHHS;
— 3aTpyAHseTcs B (JOPMyJIMPOBAHHH BBIBOJIOB U 0000LICHNIA;
— YaCTHYHO BJIAJICET CHCTEMOU CICIHATH3UPOBAHHBIX MTOHSITHH.
— oOyuaronuiicss HE YCBOMJI 3HAYMTENIBHOI YacTH IPOrpaMMHOTO
Marepuana;
— JIONTyCKaeT  CYNIECTBCHHBIC  OMMOKM ¥  HETOYHOCTH  IIpH
«HEYIOBJICTBOPUTEITHHOY
paccMOTpeHnH pobieM B KOHKPETHOM HarpaBIeHHH;
«HE 32UTCHO» .
— MCHBITHIBACT TPYIHOCTH B MPAKTHYECKOM IIPHMEHEHUH 3HAHUH,
— HE MOXKET apryMEHTHPOBATh HAyYHBIC MIOJIOKEHHUS;
— He GOPMYJIMPYET BHIBOJOB U 000OIICHH.
10.3. TunoBble KOHTPOJILHBIE 321aHUA HJIH HHbIEe MATEPHAJIbI.

Bompocs! (3agaun) ajs 5K3aMeHa [IpeAcTaBIeHbl B Tabiume 15.
Tabnuua 15 — Bonpocs! (3a1a4u) As1si 9K3aMeHa

Kon
Ne n/n Ilepeuens Bompocos (3a1a4) A1 SK3aMEHA e

1 | Onpenenenue KpOCCILTAT(POPMEHHOCTH. [Ipumepsr! | I1K-3.3.1
kpocciutathopmentoro [10 11K-3.3.2
2 | IIporpammHas 1 anmnapaTHasi KpOCCILIATPOPMEHHOCTb. TIK-3.3.1
I1K-3.3.2
3 | KpoccmaropMEeHHOCT Ha ypOBHE HCXOIHOTO KO, IK-3.3.1
I1K-3.3.2
4 | KpoccrmarhopMeHHOCT, Ha ypOBHE HcmonHseMbix Mogaysneit. | [TK-3.3.1
BupryanbHble MalIuHBbL. TIK-3.3.2
S | Tuner ¢aiino B8 UNIX, mepedeHp u HazHaueHue ux aTpuOytos, | [TK-3.3.1
KOMAaH/IbI 1IJIs1 yIIPaBJIeHUs aTpuOyTaMu (aiinos I1K-3.3.2

6 | KonBeliepHoe BbIIoJIHEHHE KOMaH/1 B obosiouke sh/bash. T1K-3.3.1
7 | Ilpuemsl mepeHampaBiIeHUsl CTaHIAPTHBIX NOTOKOB BBoAa-BbiBoga | [1K-3.3.1
JUISL IPHJIOKEHHH. T1IK-3.3.2

8 |Ilpuembl paszgeneHuss craHpapTHoro mnortoka BeBoja u | [1K-3.3.1
CTaH/IAPTHOTO MTOTOKA OIHOO0K. T1IK-3.3.2

9 | AcHMHXPOHHBIH 3aIlyCK NPHIOKEHHH ¢ moMompio ciayx0 cron u | [1IK-3.3.1
screen (tmux). I1K-3.3.2

10 | Obnacth BUAMMOCTH NIEPEMEHHBIX B CLieHapusX bash. T1K-3.3.1
IK-3.3.2

11 | BpeMeHHBIE ¥ IOCTOSHHBIE 3HAYEHHUS IEPEMEHHBIX OKPYKEHHUSL. MK-3.3.1
IK-3.3.2

12 | Bunsl aprymentoB ¢yHKIuH Ha s3bike Python: ¢opmansnsre, | [TK-3.3.1
MO3ULMOHHBIE U CIIOBAPHBIE APTYMEHTBL. I1K-3.3.2

13 | IlonsTHE UTEPATOPA U UTEPUPYEMOTO OOBEKTA. MK-3.3.1
IK-3.3.2

14 | CrannaptHblie KoHTeliHeps! B Python: koprexwu, cnucku u cinosapu. | [1K-3.3.1
IK-3.3.2

15 | Ucnons3oBanue ¢yHKIMU B KadectBe aprymenra. Cunrakcuc | [1K-3.3.1
JIIMO1a-BBIPAKCHHI. TIK-3.3.2

16 | O6paboTka uckiItoueHui B s3b1ke Python. MK-3.3.1
IK-3.3.2

17 | Beictpoe co3naHue u mpeobpa3zoBaHHe KOHTeitHepoB ¢ momoisio | [1K-3.3.1
«T€HEPAaTOPHBIX» BBIPAKCHUM. IK-3.3.2
IK-3.B.1

IK-3.B.2

IK-3.B.3

I1K-3.B.4

18 | [Ipobnembr  co3manuss  kpoccmwiardopmenHoro rpadudeckoro | ITK-3.3.1
10JIb30BATEJIbCKOTO HHTEpdeiica. [IK-3.3.2

19 | IlepeueHs 1 Ha3HAUEHUE OCHOBHBIX MOAYyJiel OubmoTexu Qt. MK-3.3.1
IK-3.3.2

20 | Haznauenune docker-koHrteitnepoB u  3amyck mpukiagabeix | [1K-3.3.1
IIPUJIOKEHNUH B HUX. IK-3.3.2

21 | bazoBsie 3JIEMEHTBI M0JIB30BATEILCKOTO unrepdeiica, | [1K-3.3.1
npegocrasisieMble Qt. I1K-3.3.2

22 | MexaHU3M CUTHAJIOB U CJIOTOB Ul OpraHusauuu Bzaumoneiicraus | I1K-3.3.1
00bekToB B Qt. I1K-3.3.2

23 | NHTepHanMoOHANIN3alMs TIPUIOKEHHH ¢ moMmorbio U 0e3 nomoru | [1K-3.3.1
Qt IK-3.3.2

24 | [loaroroBka AMCTPUOYTHBOB KpocciutaThopmeHHbix npunoxenuii. | [1K-3.3.1
IK-3.3.2

25 | TexHomoruu  HeIpepBIBHON HHTErpaluy nporpammHoro | I1K-3.3.1
obecrieyeHus. IK-3.3.2

26 | Ilpakruka Oe3omacHoi paboThl ¢ TekctoM B oxHoOadtHON M | IIK-3.3.1
MHOro0aiTHON KOAUPOBKE TIK-3.3.2
IK-3.B.1

IK-3.B.2

IIK-3.B.3

I1K-3.B.4

27 | Yuer pasnuuuii (ainoBBIX CHUCTEM pa3iIuuHbIX onepanuoHHbIX | I1K-3.3.1
CHCTEM B KOJIe IPIJIOXKEHN Ha si3pike Python I1K-3.3.2




40 | Haiitu ommnbKy B MpHBEIEHHOM clieHapuu uisi apromatudeckoro | [TK-3.V.1
JIOKyMEHTHPOBaHHUs KOJa [K-3.¥.2
IK-3.Y.3
VK-1.B.1
YK-1.3.2
VK-1.3.3
YK-1.¥.1
VK-1.Y.2
YK-1.V.3

Bomnpocs! (3agaun) s 3auera / qudd. 3adera npecTaBiaeHsl B Tadmune 16.
Ta6auua 16 — Bonpocs! (3a1aun) st 3auera / qud¢. 3auera

Ne /i Iepeuenp BonpocoB (3amay) st 3adera / qudd. 3auera

Y4eOHBIM IUIAHOM HE MPEyCMOTPEHO

Ilepeuerp TeM /i KypCOBOTO IPOCKTUPOBAHHS/BBIMOIHEHHS KYpPCOBOH paboThI
IpezcTaBieHbl B Taduie 17.

Tabnuua 17 — IlepedeHb TeM IS KypCOBOTO IMPOSKTUPOBAHUS/BBIOIHEHHS KYPCOBOM
paboThI

IIpumepHbIit nepedyeHb TeM TUTSE KypCOBOI'O

Ne /it .
[IPOSKTHPOBAHHSI/BBIIIOIHEHHS KYPCOBOI paboThl

VY4eOHBIM IJIAHOM HE TPERYCMOTPEHO

Bompocsl s mpoBeAeHHWs TNPOMEXKYTOYHON AaTTECTAllMd B BHIE TECTHPOBAHHS
IpezcTaBieHbl B Tabuie 18.

Tabauna 18 — IIpumepHslii nepeyeHb BOMPOCOB ISl TECTOB

Ne i/ . Kon
TIprMepHBIii epedeHb BOIPOCOB JUIS TECTOB
HHINKATOpa

YueOHBIM IIIAHOM HE IIPETYCMOTPEHO

Ilepeuenb TeM KOHTPOJBHBIX PabOT MO JUCLUILUIMHE OOYyYalOIIMXCS 3a04HOH (opMbl
00y4eHusI, Ipe/IcTaBIeHbI B Tabnuie 19.
Tabauna 19 — IlepeyeHb KOHTPOJILHBIX PabOT

Ne /i [epeueHb KOHTPOJIBHBIX PadOT

Y4eOHBIM IIIaHOM He IPEyCMOTPEHO

28 | [lorennuanpHble  TPYIHOCTH,  CBsi3aHHble ¢ nepeHocoMm | [1K-3.3.1
mporpaMMHOro  obecreueHus  Ha  mpoueccopel  apyroii | [1K-3.3.2
APXUTEKTYPBI. IIK-5.3.2

IK-5.3.3
I1K-6.3.3

29 | ABTOMaTH3UpOBaHHOE co3faHMe JokyMmeHTamuu Ha IO ¢ | [IK-3.3.1

MOMOIIBIO MOAYJIS sphinx T1IK-3.3.2
IK-5.V.1

30 | Buas! rectupoBanus 110 T1K-4.3.1

11K-4.3.2

31 | ObocHoBanme marrepHa «Paspaborka uepe3 tectuposanue» (test | [1K-4.3.1
driven development) 11K-4.3.2

32 | Co3naHre MOYJIbHBIX TECTOB B MPOrpaMmax Ha si3bike Python TIK-3.3.1

IK-3.3.2
IIK-4.Y.1
IK-4.V.2
33 | Ilpumep opraHuzanuu aBTOMaTH3WpoBaHHOro TectupoBanus c | [1K-3.3.1
TOMOUIBIO MOAYJIA pytest TIK-3.3.2
I1IK-4.B.1
I1K-4.B.2
I1K-4.B.3

34 | Ilpumep CO3JJaHUS CKpHITa UL aBroMaruueckoro | IIK-5.B.1

JOKYMEHTHPOBaHHUS IPOrpaMMHOI0 MOJYJIS Ha si3blke python I1K-6.3.2
IK-6.3.3
35 | Hanucarb QyHKIMIO, CHOCOOHYIO ycremHo mnpoitu 3amanHble | [1K-4.3.1
MOJyJIbHBIE TECTHI T1K-4.3.2
IIK-4.Y.1
IIK-4.Y .2
I1K-4.B.1
IIK-4.B.2
I1K-4.B.3
36 | B mpuBeneHHoil komaHzae 3amycka MonyibHOro tectupoBanus | [1K-4.3.1
HAWiTH U UCIIPABHUTH OIIHOKY IIK-4.3.2
IIK-4.Y.1
IIK-4.V.2
I1IK-4.B.1
I1IK-4.B.2
I1K-4.B.3

37 | Ilo npuBeneHHOMY KOy IIporpaMmbl Ha sizbike python onpenenuts | [TK-3.B.1

pEe3yNbTaT BBI30Ba IPOrPaMMBbl [IK-3.B.2
IIK-3.B.3
I1K-3.B.4

38 | 3amucatp komaHay B oOosouke bash mns 3amycka ckpunra Ha | [TK-3.3.1
IIPOU3BOIBHOM s3bIKe, (aifn Koroporo mocrtymeH Ttomsko it | ITK-3.3.2
YTCHUS IIK-3.B.1

I1K-3.B.2
IIK-3.B.3
I1K-3.B.4

39 | 3MeHUTh NpUBEACHHBIA KOA Mporpammbl ¢ Henbio goctmkenus | [IK-3.B.1
kpoccmiathopmennoct (mpaBmibHoi padotet B OC Linux u | [IK-3.B.2
Windows) IIK-3.B.3

I1K-3.B.4

10.4. Meronuueckue  MaTepHaNbl, ONPEACISAIOIIME  TMPOLEAYPHl  OLCHWBAHHSA
MHIUKaTOPOB, XapaKTEPHU3YIOMMX STambsl (OPMUPOBAHHUS KOMIICTEHIHMI, CcoJIepikarcs B
JIOKaJIbHBIX HOpMAaTHBHBIX akTax [ YAII, pernmameHTHpYIOUMX TOPSAOK U MPOLERypy
IIPOBEJICHUS TEKYIIEro KOHTPOJIS yCIICBAEMOCTH M IPOMEKYTOYHON aTTecTaluy 00yJaroIuXcst
I'YAIL

11.MeToanyeckue yka3zaHusi 1Jisi 00y4aouXcsi M0 OCBOECHHUIO
JAUCHMILTMHBI

11.1. MeToauyeckue yKa3aHusl MJisl 00y4alOLIMXCSl MO OCBOCHHMIO JIEKIMOHHOIO
MarepuaJja.
OcHOBHOE Ha3HAuCHHE JICKIMOHHOTO MaTepHajia — JOTHMYECKH CTPOHHOE, CHCTEMHOE,
riIyOoKoe U sICHOE M3JI0KeHHe yueOHoro matepuana. Ha3HaueHue coOBpeMEHHOH meKUMH B
paMKaX AUCLUIUIMHBL HE B TOM, YTOOBI HOIYYHTh BCIO MHGOPMALUIO MO T€ME, a B OCBOCHUM




GbyHIaMeHTaNbHBIX NpOOJEM JUCUUIUIMHBI, METOJOB HAYYHOIO TIO3HAHMS, HOBEHIINX
JOCTI)KEHUH HayyHOH MbIciu. B yueGHOM mporiecce JEKIMs BHIIOIHSAET METOAOTOTHYECKYIO,
OpraHU3AIMOHHYI0 ¥ MH(GOPMAMOHHYI0 (QYHKIMH. JIeKIUs pacKpblBaeT HOHATHUHBIN ammapar
KOHKPETHOH 00sacTu 3HaHUsA, €€ MpoONeMBbl, [aeT IENbHOE NPEACTaBIeHHE O JUCLUILIHHE,
MOKa3bIBACT B3aUMOCBS3b C IPYTUMH AUCIUIUITHAMH.

IInanupyemble pe3yabTaThl IPU OCBOSHUH 00YYaIOIMMUCS JEKIIMOHHOTO MaTepuana;

— TIIOJYYEHHE COBPEMEHHBIX, LEJIOCTHBIX, B3aMMOCBA3aHHBIX 3HAHUH, YpPOBEHb
KOTOPBIX OIpe/iesIsIeTCs LIeJIEBOI YCTAaHOBKOM K Kax 10l KOHKPETHOI! TeMe;

— II0JIyY€HHUE ONbITA TBOPYECKOH pabOThI COBMECTHO C IPENOABATENIEM;

— pasBuTHC IPO(ECCHOHATNBHO-ICNOBEIX  KAuecTB, JIIOOBH K  IOpeIMETy U
CaMOCTOSITEILHOTO TBOPUYECKOT'O MbILITEHHUSI.

— TOsBJIEHHE HEOOXOAUMOrO MHTEpECA, HEOOXOIUMOrO JJIsl CAMOCTOSATENBHOM paboThI;

— TIIOQyYeHUE 3HAHMH O COBPEMEHHOM YPOBHE pa3BUTHUs HAayKH U TEXHUKH U O
HPOTHO3€ UX PAa3BUTUs Ha OIM>KalIIMe TOJIbI;

— HAay4uTbCS METOAMYECKH 0OpabaThiBaTh MaTepuan (BBIACIATH IJIaBHBIC MBICIH U
MOJIOKEHUS, TMPHUXOAUTh K KOHKDETHBIM BBIBOJAM, IIOBTOPATh HUX B  PasIMYHBIX
(bopMyIIpOBKax);

— II0Jy4€HUE TOUHOTO MOHUMAaHHs BCeX HEOOXOJUMBIX TEDMUHOB U HOHSATHIA.

JlekMOHHBIA ~ MaTepuall MOXKET CONPOBOXKIATHCSA ~ AEMOHCTpalMed cnaijgoB U
UCIONb30BAHHEM PA3ZIaTOYHOTO MaTepuana MpH MPOBEAEHHU KOPOTKHX JAHCKycCHHl 00
0COOCHHOCTSX NPHMMEHEHHUs OT/ICIBHBIX TEMATHK MO IUCLUILIMHE.

CrpyKTypa NpeocTaBaeHHs JEKIIMOHHOTO MaTepuara:

— H3JI0)KEHHE TEOPETUUECKUX BOIIPOCOB, CBSI3aHHBIX C PACCMATPHBAEMOI TEMOM;
— 000011eHHE H3JI0KEHHOTO MaTepHaa;
— OTBETHI HAa BO3HUKAIOIIME BONPOCHI IO TeME JEKIHUH.

TeopeTnueckue BOIPOCH IPUBEAEHBI B pazaenax 4.1 u 4.2.

11.2. MeTtoauyeckue  ykazaHus sl 00y4alOIMXCSl 10  BbINOJHEHHIO

J1a00paTOpHBIX padoT

B xoae BBINONHEHHS J1a0OpaTOPHBIX pPabOT OOydYAIOIIUIiCS JOMKEH YyriyOuTh u
3aKpEIHUTh 3HAHMS, NPAKTUYCCKHE HABBIKH, OBJIAJETh COBPEMCHHOW METOIMKOH M TEXHUKOU
9KCIIEPUMEHTa B COOTBETCTBUM C KBAJIM(HMKALMOHHOW XapaKTePUCTUKOI oOydaromierocs.
Beinonnenue 1a0opaTopHbIX pabOT COCTOMT M3 JKCIEPHMEHTAIbHO-PAKTHYECKOH, pacuyeTHO-
QHAJUTUYECKOH YacTel U KOHTPOIBHBIX MEPONPHUATHIL.

BeinonHeHne 1a0opaTOpHBIX PabOT 00y4aroUMMCs SBISETCS HEOTHEMJIEMOW YacThIO
U3YYEHUS! JUCLUMIUIMHBI, ONpENenseMOd y4eOHBIM IJIaHOM, M OTHOCHTCS K CPEACTBaM,
ofecreynBaIOMIM PEIICHHE CICAYIOIUX OCHOBHBIX 3a/1a4 00y4aloIerocs:

— mpuoOpercHUE HABHIKOB HCCICHOBAHHS IPOIECCOB, SBICHUH U OOBEKTOB, H3yYaeMBIX B
pamMKax AaHHOM JUCLUIUIMHBI,

— 3aKperuIeHue, pa3BUTHE U ACTANN3ALMS TEOPETUUYECKUX 3HAHUI, MTOTYUSHHbIX HA JICKLIUX;

— TIOJNy4eHHE HOBOH HH(OpMAIUH 110 H3yJacMOl JUCIIUILIHHE;

— 1npuoOpereHHE HABBIKOB CaMOCTOSTENBHOH paboTHl ¢ Ta0OpaTOpHBIM OOOpYHOBaHHEM H
npudopamu.

3aganue U TpeOOBAHUS K NPOBEICHHUIO J1a00PAaTOPHBIX paboT

Bapuant 3amaHMs 1o Kakaoi sabopaTopHOW pabore oOydaromuicst IOJIydaeT B
COOTBETCTBHM C HOMEPOM IO XKypHaiy rpymmnbl. [lepen mpoBeneHueM JiabopatopHoil paboThI
o0ydJaromeMycsi clielyeT BHHUMAaTEIbHO O3HAKOMUTBHCA C METOAMYECKHMH YKa3aHHAMH IO €€
BBINIOJIHEHHIO. B COOTBETCTBHM € 3aaHKeM 00Y4aIOIIUIiCs TOKEH OATOTOBUTh HEOOXOANMbIE
JaHHBIC, TIOJyYUTh OT TMPENOJaBaTelss MONMYCK K BHINOJHEHUIO JIabOpaToOpHOH paboTsl,

BBIMIOJIHATD YKa3aHHYIO MOCIEIOBATEIbHOCTh ACHCTBHMN, MOIYYHTH TpeOyeMmble pe3yJbTaThl,
0(OPMHTH U 3aIUTUTH OTYET IO JTAOOPATOPHOI paboTe.

Crpykrypa 1 opma oTyera 0 1abopaTopHoit padoTe

1 TUTyIBHBIN TUCT

Less paboTst

3ananue k 1abopaTopHOil paboTte

TeopeTnyeckue IMOJOKEHHUS, HUCIOJb3yEeMble MPH BBINOJHEHUH JabOpaTOPHOI

B W

paboTsI

OmnucaHue mpolecca BhIIOIHEHUS 1abopaTopHOW paboThI
WnmtoctpaTuBHbIN MaTepHan (TabaMIb, TpadHKU, CXEMBI)
Iony4eHHbIe pe3yabTaThl

BeriBozs! o 1aboparopHoii pabote

BN e V)]

TpeboBanus kK 0OpMIICHHUIO OTYETA O J1abOPATOPHOH paboTe

IIpn odopmienun otyera o nabopaTopHoii padore cienyer noub3oBarbes TOCT 7.32-
2017 u3manus 2017 roxa.

IIpaBuna opopmiieHns TekctoBbix JokyMeHToB o 'OCT 7.32-2017, a Taxxe TUTYJIbHbIE
JICTHI Ta0OpaTOpHBIX padoT mpencrasieHsl Ha caiite ['YAII (https://guap.ru/standart/doc).

11.3. Mertoanyeckue  yKazaHMs A8 O0y4yalOLIMXCSl MO  MPOXOKAEHHUIO
€aMoCTOSATEJbHOI padoThl

B Xojae BBIMONHEHUS] CAMOCTOSITENBHOW PabOTHI, 00YUYArOLIUICS BBIIONHIET PaboOTy MO
3a/IaHUI0 M IIPU METOJUYECKOM PYKOBOJCTBE MpPEIOaBaTeNs, HO 0e3 ero HermocpeICTBEHHOTO
yuacTusi.

B mporecce BBINOIHEHUS] CAMOCTOSTENBEHON PadoThl, y oOydatomierocsi GopMUpyeTCs
Lesecoo0pazHoe IIaHMpOBaHuEe pabovyero BpeMeHH, KOTOPOe MO3BOJISIET UM Pa3BHBATh YMEHUS
U HaBBIKM B YCBOGHHM M CHUCTEMATH3alMU MPUOOPETAeMBbIX 3HAHUH, 0OEcreYrBaeT BBICOKHUI
YPOBEHb YCHEBAaEMOCTH B Mepuoj] OOy4eHHs, MOMOraeT MOJYYUTb HABBIKU IOBBIICHUS
po(heCcCHOHANIBHOTO YPOBHSL.

MeToaMueCKUMH  MaTepualaMM,  HANpaBISIONMMH  CaMOCTOSTENbHYI0  padoTy
00y4aroUIUXCs SIBISFOTCS:

—  yueOHO-METOAMUECKUH MaTepua 0 JUCIHUILIHHE.

IepedeHb TeM I CaMOCTOSTENBLHOTO U3yYCHHS:

11.4. MeTtoauyeckue ykazaHmsi sl 00y4alolUUXcsl MO MPOXOKICHHIO TeKyIero

KOHTPOJISI YCIIeBaeMOCTH.

Texymuil KOHTpPONb YyCHEBa€MOCTH IIPEIyCMAaTpUBAcT KOHTPOJIb KadecTBa 3HAHHN
00y4aromuXcsl, OCYIIECTBIIIEMOIO B TEUEHUE CEMECTPA C LEIbI0 OLIEHUBAHUS XOZa OCBOECHUS
JquctMIuHbL. [Ipu TekyleM KOHTpOJe YCIeBaeMOCTH YUMTBIBAETCS YUCIO YCIELIHO CIAHHBIX
mabopaTopHBIX paboT, a Takke NMUCHMEHHAs MPOBEpPOYHast paboTa IO MaTepuanaM JIEKIUH,
poBoAnMas Ha 8 y4eOHOI Helene ceMecTpa.

Cucrema OLEHOK IIPU MPOBEACHNUH TEKYIIEro KOHTPOJIS OCYIIECTBISIETCS] B COOTBETCTBUU
¢ TpeboBanusmu IlonoxeHuit «O TeKylleM KOHTpOJIE YCIIEBAEMOCTH U IIPOMEXYTOUHOM
aTTeCcTally CTyeHTOB 1 acniupanToB 'Y ATl, oOyuaronuxcs o o0pa3oBaTesIbHBIM IpOrpaMMam
BhIcIIero obpa3zoBaHusi» U «O MOIYJIBHO-PEHTHHIOBOW CHCTEME OLICHKHM KadecTBa yueOHOM
paborts! crynenToB B ['YAIDy».

Texymuii KOHTPOJIb  yCIEBAaEMOCTH 00ECIeYMBACTCS IPOBEPOYHBIMU  paboTamy,
HaNpaBJICHHBIMH Ha MPOBEPKY CTEHNCHM OCBOCHHS JICKIIMOHHOTO MaTrephajia, Takke
YUUTHIBAIOTCSI CPOKH CllauMl J1abopaTopHBIX paboT. B ciydae BRIMONHEHHS M YCHEHIHOW cradn
MeHee 2 51abopaTopHbIX paboT, a Takke B Cllydae HEBBIIOJHEHMS WIM HEYCIICLIHOW Clayu



NPOBEPOYHOH PabOThl HAa MOMEHT NPOBEICHHS TEKYLIEro KOHTPOJsS —yCIEeBaeMOCTH,
00y4alomuiics, MPH YCHEIHOM MTPOXOXKACHUH MPOMEXYTOYHOH aTTecTaluy B (opMme HK3aMeHa,
HE MOJKET ITOJIy4YUTh aTTECTAI[IOHHYIO OLEHKY BBIIIE «XOPOIIO». B cilydae HEBHINOIHEHUS HU
OJHOH J1ab0opaTOpHON PabOTHl HA MOMEHT IPOBEACHUS TEKYLIEro KOHTPOJIS yCIEeBaeMOCTH,
00yyaroIIuiics, IPU YCHEHUIHOM ITPOXOKACHUH MPOMEKYTOYHOH aTTecTanuu B (opMe IK3aMeHa,
HE MOJKET ITOJIyYHUTh aTTECTAIOHHYIO OLIEHKY BBIIIE «YI0BICTBOPUTEIHHO.

11.5. MeTtoauyeckue  yKasaHusi QA 00y4almMXcsl 10  IPOXOKICHHIO

NMPOMEKYTOYHOI aTTecTalMu.

[Mpomexyrounas  artecrauust — OOydyalOIMXCs — NpPEAYyCMaTPUBAeT  OLICHUBAHHE
MPOMEKYTOUHBIX U OKOHYATEIBbHBIX PEe3yJIbTATOB 00yueHHs Mo auciuiuinHe. OHa BKIIOYAET B
cebs:

—  oKk3aMeH — (opma OLEHKM 3HaHWH, MOJYYeHHbIX OOydalolMMcs B Hpolecce
U3Y4EHHUS] BCEH JIUCLMIUIMHBI MM €€ YacTH, HABBIKOB CaMOCTOSTENbHON pabOThl, CHOCOOHOCTH
OPUMEHATh WX JUIA pEIIeHHs IPaKTHYECKUX 3ajJady. OK3aMeH IIPOBOIMTCA B IEPUOA
9K3aMCHAIIMOHHONW CECCHUM M 3aBEepIIACTCsl aTTECTALMOHHON OLICHKOW «OTIMYHO», «XOPOIION,
«yJIOBJIETBOPUTENILHOY, KHEYOBIETBOPUTEILHOY.

B ciy4ae HEBBINOMHEHUS W/WIM HEyCHCIHOH craun | u Gosiee 1abopaTopHBIX padoT,
MakCHMallbHas OLEHKa Ha OJK3aMeHe CHIKaercs Ha 1 Oaul 3a KaXIyl0 HECHaHHYIO
Ta00paTopHYIO paboTy.

Cucrema OLIEHOK IIPU NPOBEJEHHM IPOMEXKYTOUHOH aTTecTalMM OCYILECTBISETCS B
cootBercTBMM ¢ TpeboBanusimu [lonoxeHuin «O TekylieM KOHTpPOJE YCHEBaEMOCTH U
MPOMEXKYTOYHOU artectauuu cryfeHToB ['YAII, oOydarommxcst 1mo mporpaMMbl BBICHIEIO
obpazoBanuss» U «O MOIYJIbHO-PEHTHHIOBOI CHCTEME OLICHKH KadecTBa y4eOHOH paboThl
ctynentoB B ['YAII».

Jluct BHeceHUs U3MEHEHHH B pabouyIo NporpaMmy JUCLUILIMHBL

Jlatra  BHeceHHs
U3MEHEHUH u
JIOIIOJIHCHHUH.
IToanuce
BHECIIIETO
M3MEHEHHSI

Conep:kaHre N3MEHEHUH U JONOJTHEHUI

Jlatra wu
HpOTOKOJA
3acelaHusA
Kadeapbl

No

TToamnuce
3aB.
kadenpoit




