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AnHOTaIUsA

Juctumuna «KpoccmnaThopMeHHOe IPOrpaMMHUPOBAHKE)» BXOIUT B 00pa30BaTEIbHYIO
IporpamMMy BBICIIEro 0Opa30BaHMs IO HAMpaBICHHWIO MOArotoBku/ crermanbHocTn 09.03.02
«MHpOpMaIOHHBIE ~CHCTEMBl U  TEXHOIOIHH» HampaBleHHocTH «MHpopManuoHHbIE
TEXHOJIOTUM B Au3aiiHey». JlucuumiHa peanusyercst kapenapoit «Ned2y.

JlucuumivHa HaneneHa Ha (JOPMHUPOBAHKE y BBITYCKHHKA CIIEYIOIMX KOMIETSHIINH:

VK-1 «CnocobeH ocymecTBIATh MOUCK, KPUTUUECKUH aHAIM3 U CHHTE3 MH(OpMaLuH,
NPUMEHSTh CUCTEMHbIH MOJXO/ JUISl PEIIECHUS OCTABICHHBIX 3a/1au»

[K-3 «CnocobeH pa3pabaTbiBaTh MPOrpaMMHOE 00ECIICYCHHUE, BBIIONHITh HHTETPALIHIO
MPOrPaMMHBIX MOJyJCi U KOMIIOHEHTOBY

[MK-4 «CnocobOeH OLeHHBATh Ka4yecTBO IPOrPAMMHOIO OOECHEYCHHUs, B TOM 4YHCIIE
NPOBE/ICHHE TECTUPOBAHUS U UCCIIEJOBAHUE PE3YJIbTATOB)

IK-5 «Cnocoben pa3pabaTbIBaTh TEXHHUYECKYIO JOKYMEHTAIMIO Ha NPOAYKIHIO B chepe
HH(pOPMALIMOHHBIX TEXHOJIOTHIL, YIIPaBJICHNs TEXHHUYECKOI HH(pOpMaLnein»

IIK-6 «CmocobeH  ympaBiATh paboTaMH 10  CO3JaHMIO  (MogupHKamuu) U
COIIPOBOXKACHUIO HH(OPMAIIMOHHEIX PECYPCOB, CO3/1aBaTh 00BEKTHI BU3YalIbHOW HH(OPMAIIUK

CognepxaHue OMCLUILIMHBI OXBaThIBAET KPYI BOIPOCOB, CBA3aHHBIX C pa3pabOTKoOi
OPOrpaMMHOIO  O0ECIHEYeHHs, CIOCOOHOro paboTaTh TMOA  yINpPaBICHHEM HECKOJBKHX
ONEpPALMOHHBIX  CHCTEM. PaccMaTpuMBalOTCS ~ OCHOBHBIE  DJIEMEHTBl  MHOTI03aJa4yHbIX
MHOTOIOJIb30BAaTENIbCKUX ONEPALMOHHBIX CUCTEM, C KOTOPBIMU B3aMMOJEHCTBYET NPHKIATHOE
nporpamMmHoe  oOecrieueHne. C  HCHoONb30BaHMEM KOMaHAHOW obOomoukn BASH
BBICOKOYPOBHEBOIO sI3blKa IporpammupoBaHus Python wu3ywaroTcs BOIPOCHI yIpaBlIEHUs
¢aitnamu, nporeccaMy, 0OpabOTKU TEKCTOBBIX JAaHHBIX. Y Je/seTcs BHUMAHUE TaKUM aCICKTaM
pa3paboTKM  MPOrpaMMHOro  oOecrnedeHus, Kak JIOKYMEHTHPOBAaHHE, TECTUPOBAaHUE,
pacmpocTpaHeHHe, a TaKkKe HHTErpalys HpPOrpaMMHBIX MOAYJIEH U  MEXIPOLECCOPHOE
B3aUMOJICHCTBHE.

[lpenonaBanue IUCHMIUIMHBI IPELyCMaTpHUBaeT cliexyroniue (HOpMbl OpraHU3aLUu
y4eOHOro mpouecca: JEKIHH, 1a00paTopHble paboThl, CAMOCTOSATENbHAs pabOTa CTYAEHTA.

[Iporpammoii IUCUMIUVIMHBI MPEIYyCMOTPEHBI CIEAYIOLIME BUIbI KOHTPOJS: TEKYIIHMH
KOHTPOJIb YCIIEBAEMOCTH, IIPOMEKYTOUHAs aTTecTanus B Gpopme sK3ameHa.

OOmiass TPyZAOEMKOCTh OCBOCHUS AWCIMIUIMHBI COCTaBIAET 4 3aueTHBIX eauHML, 144
4acoB.

SI3bIK 00yUEHHSI 10 JUCLUIINHE «PYCCKUIY.

1. Tlepeyens NIAHNPYEMBIX Pe3yJILTATOB 00y4YeHHUS MO AMCHUILIHHE

1.1. Lenu npenogaBaHusi AUCIUITIIMHbI
[lomyuenne cryneHTamMu HEOOXOIMMBIX 3HAHMH W HABBIKOB B 00JacTH pa3paboTKu
NPUKIIAHOTO HPOTPAMMHOTO O0ECTEYEHHs Ul PA3JIMYHBIX IMPOTPaMMHBIX M amMapaTHBIX

wiaTdopm.

1.2. JlucimmimHa  BXOJWT B
00pa3oBaTeNbHBIX OTHOLICHHI, 00pa30BaTENbHOI MPOrpaMMBbI BhICIIEro 00pa3oBaHus (nanee —

OI1 BO).

cocTaB  4acTH, (OPMHPYeMOHl  y4aCTHHKAMHU

1.3. IlepeueHb mIaHUPYEMBIX PE3YJIBTATOB O0YYEHHS IO JUCHHUIUIMHE, COOTHECEHHBIX C
IUTaHUPYeMbIMH pe3yibratamu ocBoeHust OIT BO.

B pesynpraTe M3ydeHHs AWUCHMILIMHBI OOYYAIOIIMICS JOJDKEH 00JagaTh CIEIyHOIUMA
KOMIIETCHIIMSMH WM UX dacTsMHU. KoMIeTeHIMy 1 WHINKATOPBl UX JOCTHKCHUS NPUBEICHBI B

Tabmure 1.

Ta6ﬂnua 1- HepequL KOMIICTCHIINI U HWHIAUKATOPOB UX NJOCTHIKCHUS

Kareropus (rpymnma)
KOMIIETCHIIMU

Kon u
HaMMEHOBaHHUE
KOMIIETCHIIHU

Koz v HauMeHOBaHME HHAMKATOPA TOCTUKEHUS
KOMIIETCHIIUN

‘YHuBepcanbHbie
KOMIIETCHINH

YK-1 Cnocoben
OCYIIECTBIISITh
MOUCK, KPUTHYECKUI
aQHaIM3 U CHHTE3
nH(pOpMaNuH,
HNPUMEHSTh
CUCTEMHBIA  ITOJXO.
ULt pemenus
MOCTaBJICHHBIX 3a/1a4

VK-1.3.2 3HaTh axTyalbHblE pPOCCHHCKHE H
3apy0OeKHbIE HCTOYHMKH HMH(pOpMAIMU ISt
pelieHHusT MOCTaBJIECHHBIX  3ajad, MPUHLHIIBI
0000111eHNsT HHPOPMALN

VK-1.3.3 3HaTh METOJUKH CHCTEMHOTO ITOIX0Ja
JUISL pEIICHNs] OCTaBICHHBIX 3a/1a4

VK-1.Y.1 ymerb NpUMEHATh METOAUKH IOUCKA,
cbopa 1 00paboTKH HHPOPMALUU

VK-1.¥.2 yMmeTb OCYIIECTBIATH KPUTHUYECKHHA
aHaNM3 W CUHTE3 MH(OpMaIyM, MOIYy4YCHHOH U3
pasHbIX HMCTOYHHKOB, JUIs pereHust
MOCTABJICHHBIX 3a/1a4

VK-1.Y.3 ymerb oneHuBath HH(OpMAIMIO Ha
JIOCTOBEPHOCTb; COXPAHATH U NEePEelaBaTh JaAHHbIE
C UCTIOJIb30BaHUEM LIU(POBBIX CPEACTB

VYK-1.B.] Bnamerp HaBBHIKAMH KPUTHYECKOTO
aHaiu3a U CUHTE3a MHPOPMALMU, B TOM YHCIE C
IOMOIIBIO IIU(POBBIX HHCTPYMEHTOB

TIpodeccronanbHbie
KOMIIETCHIIMU

TIK-3 Crocoben
pa3pabaTbIBaTh
POrpaMMHOE
obecrieueHue,
BBIMOJIHATE
HHTETPALHIO
MPOrpaMMHBIX
MoOIyJen u
KOMIIOHEHTOB

IIK-3.3.1 3HaTh MeToOmoOJOrMM  pa3pabOTKH,
METO/IbI u cpelcTBa POEKTUPOBAHUS
MPOrPAMMHOT0  O0ECNEUeHHUs; METOJOJNIOTHH U
TEXHOJIOTUH ITIPOEKTHPOBAHHS M MCIOIb30BaHUS
6a3 JIAHHBIX; METO/IbI u cpelcTBa
MPOEKTUPOBAHUS TNPOrPaMMHBIX HHTEpdeiicoB,
0a3 JaHHBIX

IIK-3.3.2 3HaTh MeTOmBl M CpEACTBa COOpPKHU
MoJynei U KOMIOHEHT  IPOrPaMMHOIO
obecrieueHust

[K-3.¥.1 ymers BbIOMpaTH CpeACTBA U
BbIpabaTHIBaTh BapUaHTHI peanuzanuu
TpeboBaHuUil K IPOrpaMMHOMY 00ECIIEYEHHIO
[IK-3.Y.2 yMmeTp HCHONB30BaTh CYILECTBYIOLINE
TUIIOBbIE PEIIEHHs U IIAOJIOHBI IPOSKTHPOBAHUS




MPOrPaMMHOT0 00ECIIeUeHNs ; IPUMEHSITh METO b
W CpencTBa IPOEKTHPOBAHHS IMPOTrPAMMHOIO
obecrieveHnsi, CTPYKTYyp JaHHBIX, 0a3 JaHHbIX,
NPOrpaMMHBIX ~ HUHTEP(EHCOB;  HCIOJIL30BATH
BBIOPaHHYIO ~Cpely MpOrpaMMHPOBAaHHS ISt
pa3paboTku npouenyp HHTErpaluu
[POrPaMMHBIX MOZYJICH

IK-3.Y.3 YMETh MIPOBOJUTH OIICHKY
paboToCOCOOHOCTH MPOrPAaMMHOTO MPOIYKTa
[1K-3.B.1 BnageTs HaBBIKAMH OI[CHKH BPEMEHH U

TPYAOEMKOCTH  peanus3alud  TpeOoBaHMH K
MIPOrPaMMHOMY 00ECIICUCHUIO
IIK-3.B.2 Bmagerb HaBbIKaMH  pa3pabOTKU

TEeXHUYECKUX creuuduKaui Ha NporpamMMHbIE
KOMIIOHEHTHI ¥ UX B3aUMOACHCTBHSA

I1K-3.B.3 BiageTb HaBBIKAMH IPOEKTUPOBAHUS
CTPYKTYp AQHHBIX, HPOSKTHPOBaHUs 0a3 JAaHHbIX,
HPOrpaMMHBIX UHTepdeiicoB

[IK-3.B.4 Brnagerh HaBblKamMu  pa3pabOTKu
npouenyp CcOOpKM MOIyNed M KOMIIOHEHT
MPOrPaMMHOTO obecrieueHus; MPOBEPKH
paboTOoCOCOOHOCTH  BBIIYCKOB MPOrPaMMHOTO
HIpPOAYKTa

TEXHUYECKYIO
JNOKYMEHTAllMI0  Ha
NPOAYKIHI0 B chepe
HnH(pOpPMALMOHHBIX
TEXHOJIOTUH,
yIpaBiIeHUs
TEXHUYECKOU
nHpopManueit

MPOrPaMMHBIX CPEJCTB U KOMIBIOTEPHBIX CHCTEM
pa3IMYHOrO Ha3HAYCHHMS, CTAHAAPTHI B 00JAaCTH
CHUCTEMHOM U MPOrpaMMHOIN MHXEHEPUU

[IK-5.3.3 3HaTh OCHOBHBIE THUIBI JOKYMEHTOB,
aJIpeCOBaHHBIX ~pa3pabOTYMKaM MHPOAYKLHH B
chepe HMHOOPMAIMOHHBIX TEXHOJOTHH; O0O0LIMe
TpeOOBaHMA K  CTPYKType  TEXHHYECKOTO
JIOKYMEHTa M OCHOBHBIE CTaHIAPThI O0(POPMIICHHS
TEXHUYECKOH JOKYMEHTALUY; OCHOBHBIE
dopMatel  JNMEKTPOHHBIX  JOKYMEHTOB U
0COOCHHOCTH MX MCIOJIb30BAHUS

TIpodeccronasnbHbie
KOMIIETCHIIMU

T1K-6 Cnocoben
yIpaBisTh pabotamu
o CO3/IaHHIO
(Momudukauuu) U
CONPOBOXKACHUIO
HH(OPMALMOHHBIX
pecypcoB, co3aaBaTh
00BEKTHI

BU3YaJIbHON
uHdopmaruu

[1K-6.3.3 3HaTh TUIIOBBIC pELICHUS, ONOTHMOTECKU
OPOrpaMMHBIX  MOAYJIEH, IIAaGIOHBI,  KIIACCHI
O0OBEKTOB, HCIIONB3yeMble IpH  pa3paboTke
HH(OPMALIMOHHBIX PECYPCOB

TIK-4 Crocoben
OIIEHUBATh KAaueCTBO

[IK-4.3.1 3HaTh TEOpPHIO TECTUPOBAHUS, TEXHUKH
TECTHPOBAHHS; CTaHJapThI B obnactu
TECTHUPOBAHMS; METPUKH M PUCKH TECTHPOBAHUS
[1K-4.3.2 3HaTh 0a30BbIE IOHATHSA KadecTBa
POrpaMMHOT0 HPOAYKTa M KadecTBa Ipolecca
pa3paboTku MPOrpaMMHOTO obecrieueHus;
TEOPUI0 KPHUTEPUEB Ka4yecTBa IMPOrPAMMHOTO
NpoJyKTa M KadecTBa mpolecca pa3paboTKu
MIPOrPaMMHOT0 00eCIeYeHHs

I1K-4.Y.1 ymeTb onpenensaTs Uenu TECTUPOBaHUS;
paspabaTbiBaTh TPEeOOBaHUS K TECTUPOBAHHMIO;

2. MecTo nucuMIIMHbI B cTpyKType OIT

JucuumnivHa Oasupyercs Ha 3HAHMSAX, paHee INPUOOPETEHHBIX CTYJSHTaMH IIpH
WM3YyYCHNH CIEIYIONX JTUCIUIIIHH!

— Hndopmaruka;

— OCHOBBI IPOrPaMMHUPOBAHUST;
— TexHonoruu nporpaMMHUpOBaHUSL.
3HaHUs, MOJY4YEHHbIE NPHU W3YyYEHMH MaTepuaja JaHHOW IMCLMUIUIMHBL, UMEIOT Kak
CaMOCTOSITEIILHOE 3HAUCHHUE, TAK U UCIOJIB3YIOTCS IIPU U3YYCHUH JPYTUX JTUCIUIIINH!
— Merozpl ¥ cpeacTBa NPOSKTUPOBAHUS HH(POPMALIMOHHBIX CUCTEM;
— MonenupoBaHe CUCTEM.

3. O6beM U TPYAOEMKOCTDH UCHHUILIMHbI

Jlanubie 00 o0iieM oObeMe JMUCHHMILIHHBI, TPYAOSMKOCTH OTICIBHBIX BHIOB y4eOHOI
paboThI IO TUCLUIIMHE (M pachpeeieHHe 3TON TPYL0EMKOCTH 10 CEMECTPaM) MPEACTABIICHBI B

BBIOMpATh u KOMOMHHUPOBATh TEXHHUKH
HPOrpaMMHOTO
TECTUPOBAHUS
IIpodeccuonanbupie | 0OeCreyeHus, B TOM
IK-4.Y.2  ymerp  ompenensitb  Hauboiee
KOMIIETEHIIUH 4ycie  INpOBEJCHUE
3HAUMMBIE KPHUTEPUM KauyecTBa IPOrPAMMHOIO
TECTUPOBAHUS u
HPOYKTa
HCCIIE0BaHUE
IIK-4.B.1 Brmagerb HaBbIKaMH  pa3pabOTKU
Pe3yIbTaToB
TpeOOBaHUS K TECTUPOBAHMIO HAa  OCHOBE
TpeOOBaHMH K cHCTeMe; OINpeleNeHus IeNH,
0o0beKTa U BUJIOB TECTHPOBAHMS; OLEHKH
HOKPBITHS KOJ]a TECTOBBIMU CIIy4asiMU
T1IK-4.B.2 BJAJIETh HaBBIKAMU aHaam3a
IOPOIYIIEHHbIX  Je(EeKTOB M  INPHUYUHBI  HUX
HpOIycKa
[IK-4.B.3 Bnamerp HaBBIKAMH  IIPOBEICHHUS
aHalu3a PHCKOB U  BBIPAOOTKM IUIAHA 110
CHIKCHUIO PHCKOB
Ipodeccuonansusre | IIK-5 CnocobGen | [IK-5.3.2  3HaTth  apXUTEKTypHBIE peLICHUs,
KOMIIETEHIIUH paspabaTeIBaTh IpHMEHsEMBbIE npu IPOCKTUPOBAHUH

Tadmie 2.
Tabnuua 2 — O0beM U TPYI0EMKOCTh JUCLHUIUIHHBI
Bun ydeGHOM paboThI Beero TpynoeMKoCTh o
ceMecTpam
No5
1 2 3
O0masi Tpya0eMKOCTb JAUCIMILIMHBI, 4/ 144 4/ 144
3E/(4ac)
U3 nux yacoe npakmuyeckoii 27 27
H0020M06KU
Ayoumopnvie 3anamus, BCeTo yac.,
51 51
B mom uucne
nexuuu (JI), (dac)
TpakTiyeckue/ceMUHAPCKUE 3aHSTHS 17 17




(I13), (uac)

naboparopHsle padorsl (JIP), (4ac)

KypcoBoil mpoekt (pabora) (KII, KP),

(sac) 34 34
Ok3aMeH, (4ac)

Camocmosamensnas paboma, BCero 36 36
Bux  npoMexyTOuHOH aTTecTalMM: DK3. DK3.

3a4eT, 9K3aMeH, MM depeHInpOBaHHbIH
3auer (3ader. Ik3. Audd. 3a4)

4. Copep:xaHue UCUMIITHHBI

4.1. PaCHpeI[CJICHI/IC TPYAOCMKOCTH AUCHHUIUIMHBI IO pa3jeiaM U BugamM 3aHATHH.
Pamenm, TEMBbI JUCHUIIIMHBI U UX TPYAOCMKOCTH IIPUBEACHBI B Ta6J'Il/lLle 3.
Ta6nnua 3 Pa3;(em>1, TCMbI JUCHUIINHBI, UX TPYAOCMKOCTh

MaHUMYIAIUi ¢ HailIoBOi CHCTEMON.

Tema 2.2. Co3ianue MpoLeccoB U MAaHUMYIALMK ¢ HUMH. CHIOCOOBI 3ammycka
KOMaHJHBIX crieHapreB. CoeIMHEeHNe MPOCTHIX KOMAaHI B KOHBeEHep.

Tema 2.3. B3aumozeiicTBIe IPHUKIIaJHOM IIPOrPaMMBbI € ONEPALIMOHHOM CHCTEMOM.
CTpoeHue NpoCThIX U CI0KHBIX KoMaHa BASH. IlepeueHs NOTOKOB BBOJIa-BbIBO/IA|
n ynpasnenne uvu. CoeTMHEHNE MPOCTHIX KOMaH | B KoHBelep. Mcnonp3oBanue
MEePEeMEHHBIX OKPYKEeHHs. MaHUITYISIMY C apryMEHTaMH KOMaHIHON CTPOKH.
Tema 2.4. CX0oncTBa M pasiMyus Pa3inyuHBIX ONEPALMOHHBIX CHCTEM MO MOJENH|
B3aMMOJIEHCTBHSI C IIPHKJIAIHBIM IIPOTPAMMHBEIM 00€CTIeYEHHEM.

Tema 3.1. OcobennocTn kpoccmiaaTdopmeHHol pazpaboTku Ha Python. Cheps
npumenenus Python. Pabora B nHTepakTHBHOM pexxume. Mcnons3oBanue Python
JUISL pacIIMpPEHUs: BO3MOKHOCTEH KOMaHHOM CTPOKH.

Tema 3.2. Peanu3zanusi MeXaHH3MOB BBOJA/BBIBOJA JAHHBIX B KOHCOJIBHOM
npunoxeHun. Pabora ¢ TekcToBbIMU JaHHBIMU. CTPOKH, KOHTEHHEpH! M pabora ¢
HuMH. OcobGeHHocTH THmu3armu B Python. Bujbl cTaHIapTHBIX KOHTEHHEPOB Wl
CHHTaKcUC paboThl ¢ HUMU. MeTozbl 00paboTku cTpok. I[IpeodpazoBaHue TeKCTa B
paznuuHble KoaupoBku. Ocobennoctr padotsl ¢ Unicode.

Tema 4.1. PactipocTpaHeHue nporpamm B Buje naketos Python u kontelinepos
Docker. BupraynbHble okpyxkenus python. YipapieHne 3aBUCUMOCTIMHI
CIIOXKHBIX IIporpaMM. IITIOCEl ¥ MHHYCHI BUPTYaIH3alMH 1 KOHTCHHEPH3aIHH.
Tema 4.2. Co3nanue qokymeHTanuu. Mcnosp3oBanue 6HOIHOTeK
ABTOMATHYECKOr0 JOKYMEHTHPOBAHUS Ha npumMepe sphinx.

Tema 4.3. Bujpl pyqHOro 1 aBTOMaTHIECKOTO TECTHPOBAHMS IPOIPaMM.
MoayapHOE TeCTHPOBAaHUE.

Tema 4.4 Nnterpauus nporpamMm Ha Python ¢ mporpaMmamu Ha ApYrux si3bIKax.
OdopmiieHne Kozia B BUIC Pa3esiEMbIX MOLYIICH.

Paznesnbl AMCUUTUTHHBL Jlexunn | I13 (C3) JIP KIT CPC
(1ac) (1ac) (aac) (aac) (1ac)
Cemectp 5
Paznen 1. Ilpunnuns! co3panus 2 2 3
kpoccmiatdopmentoro 10
Paspnen 2. Pabora ¢ oobexTamu UNIX- 5 8 21
OJJO0HBIX OIEPAIHOHHBIX CHCTEM
Pa3zpen 3. [lpumenenue si3pika Python 6 12 6
Paznien 4. IIponykTusanus mporpaMMHOTO 12 6
obecreyeHust
Paznen 5. [MapamwiensHoe 4 21
[IPOrpaMMHPOBaHHE
Hroro B cemectpe: 17 34 57
Uroro: 17 0 34 0 57
IIpakThyeckas MOATOTOBKA  3aKJIIOYAETCs B HEMOCPEACTBEHHOM  BBINOJHEHHU
0o0y4alOlIMMKCS  ONPEJCIICHHBIX  TPYIOBBIX  (DyHKUMiA,  CBsI3aHHBIX C  Oym;yluei

HpO(bCCCI/IOHaJ'ILHOI‘;I HACATCIBHOCTBIO.

4.2. Conep:xkaHue pa3/iesioB U TEeM JICKIIMOHHBIX 3aHATUH.
CozepixaHue pas3/ienoB U TeM JICKLMOHHBIX 3aHATHIl IPUBEACHO B Tabnuue 4.

Ta6nnua 4— COIIGp)KaHI/IC pa3acyioB U TEM JICKHMOHHOT'O LIUKJIa

Tema 5.1. Buasl 00beKTOB CHHXpOHHM3AIMH. Pasperienne KOHOIMKTOB
COBMECTHOT0 JIOCTyHa K pecypcam. IIporeccs i moToKu.

Tema 5.2. bubnnoteka asyncio. biokupyromiye U HeOIOKHPYIOLIHE BbI30BbI.
Tema 5.3. IlpwioxeHus ¢ rpau4ecKuM I10Jb30BaTEILCKUM HHTEpdeiicom
IlpuHIuIBl  CcO3JaHMS  IOJB30BATENbCKOTO  HHTepdeiica.  BozamoxHOCTH
npenocraBisieMsle O6ubmmorexoit Qt, u ee wmHTerpauus c¢ Python. Mexanusm
CHTHAJIOB M CIOTOB. IIpHHIMNMATbHBIE PAa3IHYus B YCTPOHCTBE TpadHUEcKHX
noxacucrem Windows u UNIX.

4.3. IIpakTuueckue (CeMUHAPCKUE) 3aHATUS
TeMbl IpaKTUYECKUX 3aHATHI U UX TPYIOEMKOCTh IPUBEICHBI B TA0IHILIE 5.
Tabnuua 5 — [IpakTuuecKue 3aHATHS U UX TPYIAOEMKOCTh

Howmep pasgena

HazBanue u COZICpIKaHUEC pa3/iejIOB U TEM JICKIIMOHHBIX 3aHATHI

W3 Hux Ne
Temsl Dopmbl TpynoeMkocTh .
IIPAaKTHYECKOH | pasmena
Ne MPAaKTHYECKUX MIPAKTHYECKUX s
. L MOATOTOBKH, JTUCLIUIT
/i 3aHATUHI 3aHATUI (gac)
(gac) JIUHBI

1

Tema 1.1. Buasl mporpaMMHBIX ¥ alMapaTHBIX IUIATGOPM JUIS IPHKIATHOTO
TPOTrpaMMHOro obecredeHns. OCHOBHBIC PA3IHUUs MEXIY apXUTEKTYpaMu
MPOrpaMMHBIX U anmnaparHbIX mwiathopM. Kiaccupukarus oneparuoHHbIX
cucreM. OCHOBHBIE Pa3Inu4Msl aPXUTEKTYP HpoleccopoB. MuorooGpasue
ornepanuoHHbIX cucteM cemeiictBa UNIX.

Tema 1.2. TeXHONOTMH NPOrPAMMHUPOBAHUS, TPUMEHSICMbIC B
KpoccmaTGopMeHHON pazpaboTke. Bubl kpoccruiarhopMeHHOCTH. Y POBHU
abcTpakuy HaJl OCOOCHHOCTSIMH OIEPALlIOHHOM CUCTEMBI U allllapaTHOro
obecneueHus. KpoccrarpopMeHHOCTb Ha YPOBHE HCXOJHOTO KOJA.
Kpoccmnat)opMeHHOCTh Ha ypOBHE MCIIOIHSAEMBIX MOYJICH.

YueOHBIM IIAHOM HE IPESYCMOTPEHO

Bcero

4.4. JTabopaTtopHble 3aHSITHS
Tembl 7a00paTOPHBIX 3aHATHH U X TPYIOSMKOCTb IIPUBEICHBI B TA0IHIIE 6.
Tabnuua 6 — JlabopaTtopHbie 3aHATHSI U UX TPYJIOEMKOCTh

Tema 2.1. daiinoBas cucteMa B OnepalloHHbIX cucTeMax cemeiicrea UNIX.
Tuns! ¢paitno. ATpuOyTs! (aiiaoB 1 cucTeMa pasrpaHuyeHus goctyna. ['nokue u
JKECTKHE CChUIKA. MeXaHu3M moicueTa cCchuiok. OCHOBHBIC KOMAHIBI IS

W3 nux
Ne Haumenosanue nabopatopueix | TpynoeMkocTs |mpakrudeckoi | Ne pasnena
n/n pabot , (4ac) MOJArOTOBKH, | AUCUUIIUHbI
(gac)
Cemectp 5

| Beogmoe 3ansTHE | 2 | 0 | 1




6. IlepeyeHb MeYATHBIX U YJIEKTPOHHBIX YUeOHBIX H3TAHMIT

[epeueHpb meyaTHBIX U AIEKTPOHHBIX YueOHBIX H3IaHUI MPHUBE/ICH B Ta0muLe 8.
Tab6auia 8— IlepeueHb NEYATHBIX U MJICKTPOHHBIX Y4eOHbBIX H3AaHUI

Mudp

bubnuorpadpuueckas
ccsutka / URL agpec

KonunyectBo
IK3EMILISIPOB
B OHOIHOTEKE

(kpome
UEKTPOHHBIX
9K3EMILISIPOB)

004
A 94

O0paboTka MaHHBIX CPEACTBAMU
KOMaHIHOM ob6oyiouku Bash u
sI3bIKA Python : yueOHO-
Meroanueckoe mocoone / A. C.
Adanacenko ; C.-Ilerep0. roc. yH-T
a’3pOKOCM.  IIPUOOPOCTPOCHHS. -
CIIG. : Usn-8o I'YAIL, 2019. - 55 c.

20

2 Pa3paboTka KOMaHIHOTO CLICHApHS 4 3
obosnouku BASH

3 O0paboTKa JaHHBIX KOMaHIaMH 4 3
obosouku BASH

4 Pa3paboTka npuiioxKeHus Asst 4 3
00pabOTKM TEKCTOBBIX JIAHHBIX

5 Pa3paboTka KOHCOJBHBIX YTHIHUT Ha 4 3
sA3bIke python

6 Pa3paboTka npuioxeHus ¢ 4 3
rpaduueckuM NoJIb30BaATEIBCKUM
unrepdeiicom

7 TectupoBanue u cozganue 4 4
JTUCTPUOYTHBA MPUIIOKEHHUS HA A3BIKE
python

8 Pa3paboTka nporpamMmsl ¢ 4 4
ACHHXPOHHBIMH [10J133]1a4aMU

9 Pa3paboTka kpoccruiaTpopMeHHO#I 4 4
IMHAMUYECKON OUOINOTEKH C
mporpaMMHbIM HHTEpdeiicom Ha python

Bcero: 34 27

4.5. KypcoBoe mpoeKkTupoBaHie/ BHIIOIHEHNE KYpPCOBOW paboThI

YyeOHBIM IUIAaHOM HE IPESYCMOTPEHO

4.6. CamocrosiTenpHast paboTa 00y4aroImxcs

Buzpl caMmocTosTeNbHOM pabOTHI M €€ TPYJO0EMKOCTh IIPUBECHBI B TA0IMLIE 7.

Tabnuua 7 — Busisl caMoCTOSITENbHON paboThl M €€ TPYAOEMKOCTh

Bun camocrosTensHOM paboTh Beero, Cewmectp 3,
qac qac
1 2 3
H3ydeHne TeopeTHIECKOro MaTepuana
27 27
nuctminael (TO)
Kypcooe npoekruposanue (KII, KP)
Pacuerno-rpaduueckue 3ananus (PI'3)
Bsinonaenue pedepara (P)
OdopmiieHre 0TYETOB M0 J1JA0OPATOPHBIM 10 10
pabotam (JIP)
IloaroToBka K TeKyIIeMy KOHTPOIIIO 10 10
yeneBaemoctH (TKY)
Jomamnee 3aganue ([13)
KontponbHsle pabotsl 3a0unnkos (KP3)
IloaroroBka kK MpOMeXyTOYHON 10 10
atrecraruu (I1A)
Bcero: 57 57

5. IlepeueHp yueOHO-METOAMYECKOTO OOECTICUSHUS
JUTSE CAMOCTOSITENILHON PabOThI 00YJAIOMUXCS TT0 TUCIHITIHNHE (MOTYJTIO)

y‘ICGHO—MCTOIII/I‘IeCKI/IC marepualbl s CaMOCTOSITEIbHOM paGOTLI 06yqa}01111/1xc;1

yKazaHsl B .11 7-11.

004.4
K84

MerTobl IPOrpaMMHUpPOBaHUS U
MPUKJIaAHbIC aaropuT™sbl [Teker] :
yuebHoe mocobue B3 4. Y. 1 / E. A.
Kpyxk, A. A. OBunHHHKOB ; C.-
ITetepO. roc. yH-T a3pOKOCM.
npubopocrpoenust. - CII6. : U3n-Bo
TVYAIL 2014. - 178 c.

44

Cammepduina, M. Python Ha
MpaKTHKE. [DIEKTPOHHBIN pecypc]
— Dnextpon. gan. — M. : IMK
IIpecc, 2014. — 338 c. — Pexum
J0CTYyma:
http://e.lanbook.com/book/66480

004
J185

Texnonmornu napaieaIbHOTO
nporpammupoBanus [ Tekcr] :
yuebHoe nocodue / C. A. JIynun,
M. A. Iockinkux. - M. : DOPYM:
MHOPA-M, 2015. - 208 c.

20

004.9 O-74

MH(OpMaLNOHHO-CETEBbIC
rexHosoruu: MoHorpadus/ JI. A.
Ocunos, C. A. fIkosiues; C.-ITetepo.
OC. YH-T a9POKOCM.
mpu6opocrpoenus. - CI16.: TOY
BIIO "CII6I'YAII", 2008. - 296¢.

43

004.4
K 60

Ubuntu 10. Bubust mosis3oBatesis
[Texer] / . H. KonmucHu4YEHKO. -
M. u zp. : lnanekruka, 2010. - 592
c.

15

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

I{ndpoBbie TEXHOIOTHH B
poccuiickoii sxoromuke / K.O.
Buminesckuid, JI. M. Tox6epr, B.
B. JlemeHTbEB U Ap.; IO PEA.
JL.M. T'ox6epra. — M.: HUY
BIID, 2021. - 116 ¢. DOI:

10.17323/978-5-7598-2199-1




https://issek.hse.ru/news/551331807.html | Lludposas sxonomuxka: 2022 :
KpaTKUH CTaTUCTUYECKUHI
coopuuk / I. . AbnpaxmaHoBa,
C. A. Bacunbkosckuid, K. O.
Bumnesckuii u np. — M.: HUY
BIIID, 2022. — 124 ¢. DOIL:
10.17323/978-5-7598-2599-9

7. TlepeuyeHb 3J1eKTPOHHBIX 00Pa30BaTeIbHBIX PeCYPCOB
HH(OPMALMOHHO-TEJIEKOMMYHUKALIMOHHOM ceTu «UHTepHeT»

[epeuens IEKTPOHHBIX 00pa3oBaTeNIbHBIX pecypcoB HH(OPMALUOHHO-
TEJIEKOMMYHHUKAIIMOHHOW cetn «MHTepHeT», HEoOXOIMUMBIX JUIS OCBOCHHS HCILHIIMHBI
npuBesieH B Tabmuie 9.

Tabmuma 9 — IlepedyeHb 3IEKTPOHHBIX O0pa30BaTENBHBIX PECYpcOB MH(OpMAIMOHHO-
TEJIEeKOMMYHUKAIIMOHHOH ceTtu «MHTepHeT»

URL anpec HaumenoBanue

https://docs.cntd.ru/document/1200157208 | TOCT 7.32-2017

http://www.proklondike.com/books/linux/gran | C. TI'pamHeman - Linux. Kapmauusrii
neman_Linux_commands_2010.html cnpaBoyHuK. HeoOXomumblii  KOx u
xomanel. 2010

http://wiki.python.su/

Wiki [Toprana Python-nporpammucton

8. Ilepeyennb HHpOPMALMOHHBIX TEXHOJIOT Uil

8.1. IlepeyeHs MPOrpaMMHOro odecneveHus, HCIOJb3YeMOro IIPH OCYIIECTBJIEHHH
00pa30BaTeJbHOI0 Mpolecca Mo AHCHHILIMHE.
[epeuenp KCOIB3yEeMOro IPOrpaMMHOro obecrieueHus npeacrasiieH B Tadnuie 10.
Tabauna 10— [TepeueHb MporpaMMHOro 00ecreueHus

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

8.2. llepeyenp  MH(POPMALHMOHHO-CIPABOYHBIX  CHCTEM,  HCHOJb3yeMbIX  HNpH
ocyuecTBIeHHH 00pa30BaTeIbHOIO MPolecca Mo JHCIHILIHHE
[lepeuenp wnCHONB3yeMBIX HMH(POPMAIMOHHO-CIPABOYHBIX CHCTEM MPEACTAaBICH B
Tabure 11.

Tabnuua 11— IlepeueHp HHPpOPMALIMOHHO-CIIPABOYHBIX CHCTEM

4 ®denepanpublii  HeHTp  HH(bOpMaEoHHO- | http://fcior.edu.ru
00pa3oBaTebHbIX PECYPCOB

5 Bubmorexka I'YAIT https://lib.guap.ru/jirbis2/

6 Poccuiickas HannoHaIbHAsE ONOIMOTEKA http//www.rsl.ru

7 Hayunas snexrponHas 6ubauorexa https://cyberleninka.ru/

8 locynapctBenHass — myOnuuHas — Hay4dHO- | http://www.gpntb.ru
TexHUuecKas oudnnoreka Poccun

9 LenrpansHas oubanoreka | www.edulib.ru
o0pa3oBatesbHbIX pecypcoB MHHOOpHAYKH
PO

10 | DnexTpoHHO-0nbNMoTeuHas cucrtema (OBC) | https:/www.urait.ru/
«IOpaiiry

11 | DnexTpoHHO-OMOIHOTEYHAS cuctema | https://www.book.ru/
«Book.ruy

12 | DnekTpoHHO-01ONIHOTEUHAS cucrema | https://new.znanium.com/
«Znaniumy»

13 | DnekTpoHHO-0HONIHOTEUHAS cucrema | https://e.lanbook.com/
n3zarenbera «Jlaupy

14 | DnexTpoHHO-OHOMMOTEUHAs cucreMa | http://www.iprbookshop.ru
«IPRbooks»

15 | DnexrpoHHas 6a3a naHHBIX «Mendeley» https://www.mendeley.com

16 | Onnaitn-6utimoreka cooduecrsa IEEE https://ieeexplore.ieee.org/Xplore/home.jsp

17 | Web of Science Core Collection - | http://webofscience.com
HOJUTEMaTHIeCcKast pedeparuBHO-
Ooubauorpaduyeckas U HayKOMeTpHUYecKas
(bubnmomeTpuueckas) 0a3a JaHHBIX

18 | OnexrpoHHas 0a3a JaHHBIX «Scopus» http://www.scopus.com

HaunmenoBanune Ccbuika Ha pecypce

/11

1 Hay4nast snexTpoHHast Oubanorexa https://www.elibrary.ru/defaultx.asp

2 Iopran ®denepanbHBIX TrOCYIapCTBEHHBIX | http:/www.fgosvo.ru
o0pa3oBaTenbHbIX CTaHAAPTOB  BBICIIETO
obpazoBaHust

9. MarepuajbHoO-TeXHUYeCKasi 6a3a

CoctaB  MaTepHalbHO-TEXHHYECKOH  0a3bl, HEOOXOMUMOH ISl  OCYIECTBIICHHS
00pa3oBaTebHOTO Ipolecca 0 AUCIUILINHE, IPEACTaBIICH B Tadmuel2.
Ta6smuma 12 — CoctaB MaTepHaIbHO-TEXHUIECKON 0a3bl

No
/11

TEXHUYECKOM 0a3bl

HaumenoBanue cocTaBHOW yacTu MaTepUuaJIbHO-

Howmep aynuropuu
(1py HEOOXOAUMOCTH)

1

JlexioHHas ayiuTopHs

KomnbroTepHslil kiiacc

10.1.

10.OueHo4HbIE cpeacTBA AJs IPOBECHHS MPOMEKYTOUHOMH aTTecTalluu

CocTaB OlIeHOYHBIX CpeacTB Jis NPOBEACHUA l'lpOMe)KyTO‘lHOﬁ aTrecTanuu

CoCTaB  OLICHOYHBIX CPEACTB Ui HPOBEICHHS MPOMEKYTOYHOH — ATTECTALMU
00ydJaroIIuXcs 10 JUCUUIUIMHE NpUBeIeH B Tadmuie 13.

Tabmuma 13 — CoCTaB ONIEHOYHBIX CPEICTB JUIS IPOBEACHUS IMPOMEKYTOUHON
aTTeCTaI[IH

Bua npoMexyTO4HOM aTTecTaluu

HepequL OLCHOYHBIX CPEACTB

DK3aMeH

Crincok BOIIPOCOB K 5K3aMCHY.

3 Enunas KOJIIEKIUSA
00pa3oBaTeIbHBIX PECYPCOB

mpossix | http://school-collection.edu.ru




10.2.

YCTaHOBJIEHBI COOTBETCTBYIOIUM JIOKAJIbHBIM HOpMaTHBHBIM akToM ['YAIL
Tabnuna 14 —Kputepuu orieHKH ypoBHs ¢()OpMUPOBAHHOCTH KOMIICTCHIIUH

B kadecTBe KpUTEPHEB OLICHKH YPOBHS c(HOPMUPOBAHHOCTH (OCBOCHHSI) KOMIIETCHIUIH
00y4arOIIUMHUCS TPUMEHSIETCsT 5-0ajulbHasl IIKaJla OLEHKH C(OPMHPOBAHHOCTH KOMIETCHIMIA,
KOTOpasi npuBeseHa B Tabmuie 14. B Teuenne cemecTpa MoxeT ncnoiss3oBatbes 100-06ampHas
[IKaJa MOJYJIbHO-PEUTUHIOBOW CHUCTEMBbl YHHMBEPCHTETa, MpPaBHja HMCHOJIb30BAHUS KOTOPOIA,

OieHKa KOMIICTCHITH XapakTepucTrka chOpMIPOBAHHBIX KOMITCTEHIIN
5-OaTpHast IIKasia pAKTep PMIPO
— oOyuaronuiicsi TIIyOOKO M BCECTOPOHHE YCBOWJI IIPOrPaMMHBIN
MarepHan;
— YBEPEHHO, JJOTUYHO, ITOCJIEIOBATENILHO U TPAMOTHO €r0 M3J1araer;
COTIHOY — ONMUpasCh Ha 3HAHHS OCHOBHOW W JIOMOJHHUTEIBHOH JIUTEpATypBl,
GaaTeHOY TECHO NPHBSA3BIBAECT YCBOCHHBIE HAYYHBIC MOJOKCHUS C MPAKTHIECKON
JIeATENbHOCTBIO HAIPABJICHNUS;
— yMeJio 000CHOBBIBACT M AprYMEHTHPYET BBIIBHIAeMbIC UM HJICH;
— JIeNIaeT BLIBOJLI M 0000IIEHNS;
— cBOOOJIHO BJIAJICET CUCTEMOH CICLMATN3UPOBAHHBIX HOHATHI.
— 00y4aroLIMiACs TBEPJO YCBOMII MPOrPaMMHBI MaTepual, rpaMOTHO
M IO CYHIECTBY H3JIaraeT €ro, ONHpasch Ha 3HAaHUA OCHOBHOM
JIMTEPATYPHI;
— He JIONYCKAeT CYLIECTBEHHBIX HETOUHOCTEH;
«XOPOLLO» N
— YBSI3bIBACT YCBOGHHBIE 3HAHUS C NPAKTUYECKOW JESATEIBHOCTHIO
«Ga4TEeHO»
HaIpaBJICHUs;
— apryMEeHTHPYET Hay4YHbIC MOJI0KCHUS,;
— JleJ1aeT BBIBOJBI X 0000IIEeHHS;
— BJIaJieeT CUCTEMOH CIelMaIn3UPOBAHHBIX OHATHH.
— 00y4aroLIUIACS YCBOMJ TOJBKO OCHOBHOMW NMPOrPaMMHBIA MaTepHual,
10 CYLIECTBY H3JIaraeT €ro, ONMPAasCh HAa 3HAHUS TOJIBKO OCHOBHOM
JIMTEPATYPHI;
— JIOIYCKAeT HEeCYILECTBEHHbIE OLIMOKN U HETOYHOCTH;
«y/IOBJICTBOPHUTEIIHHO .
— WCTIBITBIBACT 3aTPYIHCHHS B MPAKTHMYECKOM NPUMEHEHHH 3HAHHUH
«3aUTEHO»
HaIpaBJICHUs;
— ¢1a00 apryMEeHTHPYET Hay4HbIE TOJIOKEHUS;
— 3aTpyaHsieTcs B (JOPMyJIHPOBaHHU BBIBOJIOB U 0000LICHNI];
— YaCTHUYHO BJIAJI€ET CUCTEMOM CIELMaTU3UPOBAHHbBIX OHITHH.
— oOyuaronuiicss He YCBOMJ 3HAYMTENIBHON YacTH MPOrpaMMHOIO
MarepHana;
— JIONTyCKaeT  CYIIECTBCHHBbIC  OMMOKM ¥  HETOYHOCTH  IIpH
«HEYJIOBJIETBOPHUTEIILHO
paccMOTpeHHH MpobJieM B KOHKPETHOM HaIpaBJIeHUY;
«HE 3aYTCHO» N
— HUCTIBITHIBACT TPYJHOCTH B IPAKTHYECKOM [IPHMCHEHUH 3HAHUIA,
— HE MOXKET apryMEHTHPOBATh HAYYHBIE [TOJIOKCHHUS;
— He GOPMYIIHUPYET BHIBOJOB M 0000IICHH.
10.3. TunoBble KOHTPOJIbHBIE 32IaHAS HJIH HHbIE MaTepHAIBI.
Bomnpocs! (3aaun) 115 9K3aMeHa MpeJcTaBiieHsl B Tabmuie 15.
Tabnuua 15 — Borpocs! (3a1a4un) Asst 9K3aMeHa
Ko,
Ne n/m Ilepedens BompocoB (3ana4) JuIs 3K3aMeHa A
HMHIHUKaTOpa
1 | Onpenenenue KpOCCIIaT(hOPMEHHOCTH. IIpumeps! | I1K-3.3.1
kpoccruiarpopmentoro 10 T1K-3.3.2
2 | IIporpaMMHas 1 anmapaTHasi KpoccIIaTGOPMEHHOCT. IIK-3.3.1
I1K-3.3.2

3 | KpoccmiaTopMeHHOCTh Ha YPOBHE UCXOAHOTO KOAA. IIK-3.3.1
I1K-3.3.2

4 | KpoccmatgopMeHHOCT, Ha ypoBHe HcnonHseMblx Mopaynei. | I1K-3.3.1
BupTryanbHble MaIlIUHBL. T1K-3.3.2

S | Tunsr ¢aiino B8 UNIX, nmepedeHp u HazHaueHue ux atpubytos, | [TK-3.3.1
KOMaH/Ibl JIJIs yIipaBJeHust aTpuOyTaMu (aision 11K-3.3.2

6 | KonBeiiepHoe BbInosiHeHHE KOMaH | B 00osouke sh/bash. T1K-3.3.1
7 | Ilpuemsl mepeHanpaBieHus] CTAaHIAPTHBIX MOTOKOB BBoJa-BbiBoda | [1K-3.3.1
JUISL IPHJIOKCHUM. TIK-3.3.2

8 | Ilpuemsl pa3neneHus craHgapTHOro mnortoka BeiBoga | [IK-3.3.1
CTaHJIAPTHOT'O TI0TOKA OLIHOOK. T1IK-3.3.2

9 | ACHHXPOHHBIH 3aIyCK NpPUIOKEHUH ¢ momombio ciay:x0 cron u | IIK-3.3.1
screen (tmux). T1K-3.3.2

10 | O6nacTh BUIUMOCTH NIEPEMEHHBIX B CLeHAapuUsX bash. IK-3.3.1
I1K-3.3.2

11 | BpemeHHbI€ U TOCTOSTHHbBIE 3HAYCHUS IEPEMEHHBIX OKPYKCHHUS. IIK-3.3.1
I1K-3.3.2

12 | Bugel aprymenToB ¢yHKuuMM Ha s3bike Python: ¢opmansnse, | I1K-3.3.1
TTO3MLMOHHBIE U CIIOBAPHBIE ApPTYMEHTBI. I1K-3.3.2

13 | ITonsTHE UTEPATOPA U UTEPUPYEMOTO OOBEKTA. IIK-3.3.1
I1K-3.3.2

14 | CranpmaptHblie KoHTelHepsl B Python: koprexu, crincku u cnosapu. | [1K-3.3.1
I1K-3.3.2

15 | Ucnonb3oBanue ¢GyHKUMM B KadecTBe aprymenra. Cuntakcuc | [1K-3.3.1
n151MO1a-BhIpaKCHHH. T1IK-3.3.2

16 | O6paboTka uckiodeHuii B si3b1ke Python. TIK-3.3.1
I1K-3.3.2

17 | Beictpoe co3nanue u npeodOpa3oBaHHe KOHTEHHepoB ¢ momomsto | [1K-3.3.1
«reHepaTOPHBIX» BBIPAXKEHUIL. TIK-3.3.2
IK-3.B.1

I1K-3.B.2

IIK-3.B.3

I1K-3.B.4

18 | IIpobnems!  co3maHMs  KpocciuardopMmerHoro rpaduueckoro | I1K-3.3.1
0JIb30BaTENIBCKOr0 HHTEpdeiica. T1K-3.3.2

19 | Ilepeuens u Ha3HAUEHUE OCHOBHBIX MoJyJel 6ubanorexku Qt. IK-3.3.1
I1K-3.3.2

20 | Haznauenne docker-konteiinepoB u  3amyck npuxiaadeix | [1K-3.3.1
TIPUJIOKEHUH B HUX. I1K-3.3.2

21 | bazoBsie 3JIEMEHTHI 10JIb30BATEILCKOTO untepdeiica, | [1K-3.3.1
npenocraisiemble Qt. T1K-3.3.2

22 | MexaHuU3M CUTHAJIOB U CIIOTOB I Opranusanuu Bzaumoneicreus | [1K-3.3.1
00BekTOB B Qt. T1K-3.3.2

23 | MHTepHanoHaNU3ays IPUIOKEHUI ¢ momomblo U 6e3 nomomu | [1K-3.3.1
Qt I1K-3.3.2

24 | TlonroroBka aUCTpUOYTHBOB KpocciuiaThopMeHHbIX mpunoxkennit. | [TK-3.3.1
I1K-3.3.2

25 | TexHonoruu HeNpepbIBHON HUHTETPaLul nporpammuoro | [1K-3.3.1
obecreueHusl. I1K-3.3.2

26 | Ilpaktuka Oe3omacHO#l paboTBl ¢ TekcToM B oxpHoOaiitHOoW u | I1K-3.3.1
MHOro0aiTHOI KOTUPOBKE T1IK-3.3.2




IIK-3.B.1

I1K-3.B.4

39 | 3mMeHuTh NpUBEACHHBIA KOA mporpammbl ¢ nensio goctiwkenus | [IK-3.B.1
kpoccruiarpopmeHHocT (npaswibHO pabotet B OC Linux u | [1K-3.B.2
Windows) TIK-3.B.3
I1K-3.B.4

40 | Haiitu omuOKy B MPUBEICHHOM ClieHapuu [uisi aBTomatudeckoro | [TK-3.V.1
JIOKyMEHTHPOBAHUS KOJIa IIK-3.Y.2
TIK-3.V.3
VK-1.B.1
VK-1.3.2
VK-1.33
VK-1.V.1
VK-1.V.2
YK-1.Y.3

Bomnpocs! (3agaun) s 3auera / qudd. 3adera npencTaBiaeHsl B Tadnumne 16.
Tabnuua 16 — Boripocs! (3aaun) aist 3adera / audd. 3adera

Ne /it [lepeuenp Bonpocos (3anay) s 3auera / qud¢. 3auera

YueOHBIM IUIaHOM HE IPESYCMOTPEHO

Ilepeuenp TeM sl KypcOBOTO MPOEKTHPOBAHMS/BBIOIHEHHUS KypCOBOH paboThI
TIpeCTaBJICHBI B Tabmune 17.

Tabmuma 17 — Ilepedens TemM A KypcOBOTO HMPOEKTHPOBAHMS/BBIIIOJIHEHHS KYpCOBOH
paboThI

IpumepHsIit nepeveHb TeM ULt KypCOBOT'O

Ne n/mt .
[IPOCKTUPOBAHHSI/BBIIIOJIHEHHSI KYPCOBOI pabOThI

YueOHBIM IUIaHOM HE IPEyCMOTPEHO

Bompocs!l 1yt mpoBefeHHS TNPOMEXKYTOUHOM aTTecTallid B BHAE TECTHPOBAHMS
TIpeCTaBJICHBI B Tabmune 18.

Tabauna 18 — IIpumepHsIii nepeyeHb BOIPOCOB J1JIsl TECTOB

Ne i/t n . Kon
MMEPHBIH [IEpEeYEHb BOIPOCOB JJIs TECTOB
pumep p P A HHIMKATOPa

YueOHbIM IJIAHOM HE MPEYCMOTPEHO

IlepeyeHb TeM KOHTPOIBHBIX PadOT IO JUCHUILIMHE OOYYarOIIMXCS 3a049HOH (HOpMBI
00yueHus, IpeICTaBlIeHb! B Tabauue 19.
Tabnuua 19 — [epeueHb KOHTPOIBHBIX pabOT

Ne n/n IlepedeHb KOHTPOJIBHBIX PabOT

YueOHbIM MIAHOM HE MPETYCMOTPEHO

I1K-3.B.2

IIK-3.B.3

I1K-3.B.4

27 | Yuer paznuumii (ailioBbIX CHCTEM pa3inu4HbIX omnepaunonHbix | [1K-3.3.1

CHCTEM B KOJI¢ IIPUIIOXKCHHS Ha s13b1ke Python I1K-3.3.2

28 | IloreHuuanpHble  TPYAHOCTH,  CBsi3aHHble ¢  mepeHocoM | [IK-3.3.1

nporpaMMHOro  obecredeHus  Ha  mpoueccopbl  apyroit | [TK-3.3.2

ApPXHUTEKTYPBHI. IIK-5.3.2

IIK-5.3.3

I1K-6.3.3

29 | ABToMaTH3UpOBaHHOE co3aaHue jgokymeHTamuu Ha IIO ¢ | IIK-3.3.1

MOMOIIBIO MOJYJIst Sphinx TIK-3.3.2

IIK-5.V.1

30 | Bunp! rectuposanus [10 T1IK-4.3.1

11K-4.3.2

31 | ObocHoBanune narrepHa «Paspabotka uepe3 TectupoBanue» (test | [TK-4.3.1

driven development) I1K-4.3.2

32 | CoznaHue MOAYJIBHBIX TECTOB B IIpOrpaMMax Ha si3bike Python IIK-3.3.1

I1K-3.3.2

IIK-4.Y.1

I1IK-4.Y.2

33 | Ilpumep opraHuzanuu aBTOMaTH3upoBaHHOro TectupoBanus c | [1K-3.3.1

TOMOUIBIO MOZYJIA pytest TIK-3.3.2

T1K-4.B.1

I1IK-4.B.2

I1K-4.B.3

34 | Ilpumep CO3JIaHUs CKpHITa JUIst aBromaruueckoro | IIK-5.B.1
JIOKYMEHTHUPOBAHHUSI IPOrPaMMHOI0 MOJYJIsl Ha si3blke python

35 | Hanucath (yHKOUIO, CIHOCOOHYIO YycHemHo mpoiitu 3agansble | [1K-4.3.1

MOJyJIbHBIE TECTHI 11K-4.3.2

IIK-4.V.1

[K-4.Y.2

T1K-4.B.1

I1K-4.B.2

I1K-4.B.3

36 | B mpuBeneHHoil komanzae 3amycka MonyiabHOro tectupoBanus | [1K-4.3.1

HAMTH U UCOIPABHUTh OIIUOKY 11K-4.3.2

IIK-4.V.1

IIK-4.Y.2

T1IK-4.B.1

I1K-4.B.2

I1K-4.B.3

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

pE3yNbTaT BBI30BA IPOrPaAMMBI IIK-3.B.2

I1K-3.B.3

I1K-3.B.4

38 | 3amucath komaHay B oOosouke bash mnst 3amycka ckpunrta Ha | [TK-3.3.1

IIPOM3BONBHOM s3bIKe, (ailn Koroporo mocTymeH Ttombko s | ITK-3.3.2

YTEHUs TIK-3.B.1

[IK-3.B.2

IIK-3.B.3

10.4. Meroguueckue  MaTepHanbl,  ONPEACIOMNE  MPOLEAYPhl  OLIEHHBAHUS
HHIUKATOPOB, XapaKTepH3yIOIIUX dTanbl (HOPMHPOBAHHMS KOMIETCHIMI, colepkarcs B
JIOKaNbHBIX HOpMAaTHBHBIX akTax [ YAII, pernaMeHTHpYIOIIMX TOPSIOK M MHPOLEAypy
MPOBEICHHUSI TEKYIIEro KOHTPOJIS YCIIEBAEMOCTH U MPOMEKYTOYHON aTTECTALMH 00Y4arOLIHXCS
T'YAIL

ll.Merolmqecmle YKazaHus 1151 oﬁyqamumxcn Mo 0CBOCHHUIO
JAUCHUIIINHBI




11.1. MeToauyeckne ykazaHusi AJ1s1 00y4yaloIUXCS IO OCBOEHHMIO JIEKIHOHHOIO

MaTepuaja.

OCHOBHOE Ha3HAYCHHE JICKIMOHHOTO MaTepuana — JIOTHYECKU CTPOIHOE, CHCTEMHOE,
ray0okoe M SICHOE M3JI0XKEeHHe ydeOHoro marepuana. HasHaueHue COBpPEMEHHOH JIGKIMH B
paMKaxX AUCLUIUIAHBI HE B TOM, YTOOBI HOJIYYHTH BCIO MH(GOPMALUIO IO TEME, a B OCBOCHUH
(byHIaMEHTANBHBIX HpoOJIEM MUCHUIUIMHBI, METOJOB HAyYHOrO IIO3HAHMS, HOBEHIINX
JOCTI)KEHUH HaydyHOH MbICTU. B yueGHOM mpolecce JEKIUs BBHINOJIHAET METOAOTIOIUYECKYIO,
OpraHU3alMOHHYI0 M MH()OPMAIMOHHYI0 (YHKIMH. JIeKIUs pacKphIBacT HOHATHUHBIH ammapar
KOHKPETHOH 00macTy 3HaHUA, €€ MpoOieMbl, NaeT IEeNbHOe NPEACTaBICHHE O AMCLUILIHHE,
MOKA3BIBAET B3aMMOCBS3b C IPYTHMH JUCIUILIMHAMU.

[InanupyeMble pe3yIbTaThl IPY OCBOCHUM 00YYAIONMMUCS JEKIHOHHOTO MaTepHaa:

— TOJNyYeHHE COBPEMEHHBIX, IIENOCTHBIX, B3aUMOCBSA3aHHBIX 3HAHMH, ypOBEHb
KOTOPBIX OLPEIEIETCs LIENCBO YCTAaHOBKOMH K Kax/J10 KOHKPETHOH TeMe;

— TOJIy4eHHe OIIbITa TBOPYECKOH PabOThl COBMECTHO C MIPEMNOAaBaTeNeM;

— pasBuTHE TNIPOGECCHOHANBHO-AENOBBIX  KadecTB, JIOOBM K IIpeIMeTy U
CaMOCTOATENBHOTO TBOPYECKOTO MBIIILICHHS.

— MosIBJIEHHE HEOOXOIUMOro HHTEpeca, HEOOXOAUMOro Il CaMOCTOSITENIbHOM PaboThI;

— TONy4eHHe 3HAHMH O COBPEMEHHOM YPOBHE Da3BHTHS HAyKM M TEXHUKH U O
MPOTHO3€ UX Pa3BUTHUs HA OIM>KaHIINE TOMBL;

— HAy4HThCS METOAMYECKH 00padaThBaTh MaTepHal (BBIIENATH IVIABHBIC MBICIH U
MOJIOKEHUS, TPHUXOAUTh K KOHKDETHBIM BBIBOJAM, IIOBTOPATh HUX B  PasIMYHBIX
(bopMyIIpoBKax);

— TOJIy4YeHHe TOYHOTO OHMMAHHMs BCEX HEOOXOAUMbIX TEPMUHOB U MOHATUH.

JIeKIWOHHBIII MaTepual MOXKET COHNPOBOXKIATBC JEMOHCTpalMed ciaiiioB u
HCIOJIb30BAaHUEM Da3JaTOYHOr0 MaTepualia IpU IPOBEJICHUHM KOPOTKHX IUCKyCCHH 00
0COOCHHOCTSAX IPHIMEHEHHUS OT/JEIbHBIX TEMATHK [0 JUCIHILIAHE.

CTpyKTypa npeiocTaBIeHNs JCKIIMOHHOTO MaTepuana:

— H3JI0KCHHE TEOPETUYECKUX BOIPOCOB, CBA3AHHBIX C PACCMATPUBACMOIT TEMOIA;
— 000011IeHIE U3JIOKEHHOTO MaTeprana;
— OTBETHI HA BO3HUKAIOIIME BOIPOCHI IO TEME JICKIIUH.

Teopernueckue BOIPOCH IPUBEAEHBI B pazjenax 4.1 u4.2.

11.2. Mertoanyeckue  yKazaHusi [JJsi  O00y4YalOIIUXCsl 1O  BBHINOJHEHHIO

J1a00paTOpPHBIX padoT

B xoae BbINONHEHUS J1a0OpaTOpHBIX pPabOT OOYdYarOIIUICS JOKEH yryOuTh u
3aKpeIHTh 3HAHUS, NMPAKTUYECKUE HABBIKW, OBJIAJETh COBPEMEHHOW METOAMKON M TEXHHUKOM
IKCIIEPUMEHTa B COOTBETCTBUM C KBaJM(HUKAIMOHHOW XapaKTepHCTUKOH obydaromerocs.
Beinonnenue 1a00paTopHbIX padOT COCTOUT M3 IKCIEPHMEHTAIbHO-NPAKTHYECKOH, pacyeTHO-
AQHAIUTHYECKON YacTeil M KOHTPOJIbHBIX MEPOIIPHUSTHH.

BeinoniHeHne 1a00paTOpHBIX PabOT 00YYAIOUIMMCS SBJISETCS HEOThEMJIEMOW 4YacTbhIO
U3YYCHUSI JUCLMIUIMHBI, ONpENeIsieMOd y4eOHBIM IUIAHOM, M OTHOCHTCS K CpEICTBaMm,
00€CIeUNBAIOIIIM PELICHUE CIICIYIOLINX OCHOBHBIX 3aJa4 00y4alomerocs:

— TpuOOpEeTeHHE HAaBBIKOB MCCJIENOBAHUS MPOLECCOB, SBJICHUH M OOBEKTOB, N3YYaeMBIX B
paMKax JaHHOM JUCLMUILIMHBI,

—  3aKperuIeHUe, pa3BUTHE U ACTAIN3ALMS TEOPETUYECKUX 3HAHMIL, ITOJTYUCHHBIX HA JICKIIUSX;

— TOJIy4eHHE HOBOH MH(POPMALMH 110 U3Y4aeMOH AUCLHILIUHE;

— mpuoOpeTeHHe HaBBIKOB CaMOCTOSITEIbHOW PabOThI ¢ J1abOpaTOpHBIM O0OpYAOBaHHEM W
npudopamu.

3ananue U TpeOOBaHUS K IPOBEJCHUIO Ja00paTOPHbBIX paboT

BapuanT 3agaHus 1Mo KaxJoi JgabopaTopHOil paboTe oOydaromiuiics Mojay4aer B
COOTBETCTBHU C HOMEPOM IO KypHajly rpynmbl. Ilepen mpoBeneHueMm 1abopaTopHOi pabOThI
oOyuaroliemMycsi ClieqyeT BHUMATeIbHO O3HAKOMHTBCS C METOAMYECKUMH YKa3aHHSMH IO e
BBINOJIHCHHIO. B COOTBETCTBHH € 3aJaHHEM 00YYarOLIHICS JOJKEH TOATOTOBHTH HEOOXONMBIC
JaHHbIC, MOJYYHTh OT MPEHOJAABATENs JOIMYCK K BBINOJHEHHIO JA0OpaTOpHOH padoThl,
BBIIIOJIHUTh yKa3aHHYIO IOCJIEOBATEIBHOCTD JACHCTBUI, IMOMYYUTh TpeOyeMble pe3yibTaThl,
0(opMHTE 1 3AIUTUTH OTYET IO JTA0OPATOPHOIT padoTe.

Crpykrypa u hopma oruera o 1adbopaTopHOi paboTe

TuTynbHBIA THCT

Lens paboTs!

3ananue K nabopaTopHOil paboTe

Teopernyeckue MOJIOKEHHUS, HUCIOIb3yeMbIe IPHU BBIIOIHECHUH J1a0OpaTOPHOI

AW —

paboTsl

OnucaHue npoliecca BBIIOJIHEHUS JJaA00paTOPHON paboThI
WiuttoctpaTuBHBIN MaTepual (TaOauIbl, TpaduKH, CXeMb)
IMony4yeHHBIC PE3yIbTATH

BeiBozbl 10 1abopatopHoii paboTe

[c<BEN R NV}

TpeboBanus Kk ohopMIeHHIO OTYETA O 1a0OPATOPHOI padoTe

Ipu odopmnenun otyera o abopaTopHOit padore cieayer mojib3oBarbest ['OCT 7.32-
2017 n3nanus 2017 roxa.

[paBuna opopmieHus TekcToBbIX AoKyMeHToB 1o ['OCT 7.32-2017, a TakKe THUTYJIbHbIC
JHCTHI Ta0OpaTOPHBIX paboT mpexcTasiaeHs! Ha caiite I'YAIT (https://guap.ru/standart/doc).

11.3. MeToauyeckue  yKasaHusi QA 00y4yalmMXcsi 10  NPOXOKICHHIO
€aMOCTOATEJILHOI padoThI

B Xo/e BBINOIHEHUS] CAMOCTOSITEIBHON PabOThI, 00yJYarOLUIUICS BBIMIONHIET PaboOTy MO
3aJaHMIO M NIPU METOIMYECKOM PYKOBOACTBE IpenojaBarels, HO 0e3 ero HenocpeACTBEHHOIo
y4acTusl.

B mporiecce BBINOMHEHUsI CAMOCTOSTENBHONH PadoThl, y oOydaromierocsi popMupyercs
Lesecoo0pa3Hoe MIaHNPOBaHHE paboyero BpeMeHH, KOTOPOe MO3BOJISIET UM Pa3BUBATh YMEHUS
W HaBBIKA B YCBOGHHHM M CHCTEMATH3aLMU IPHOOpPETAEMbIX 3HAHHMII, 00ECIICUMBACT BBICOKHI
YPOBEHb YCHEBAEMOCTH B MEPHOJ OOy4EHHMS, IOMOraeT IOJYyYUTb HABBIKM IIOBBIICHUS
poeCCHOHAIBHOTO YPOBHSI.

MeTonuuecCKUMH ~ MaTepUalaMH,  HANpaBISIONMMH  CaMOCTOSTENbHYIO  padory
00y4aroIINXCs SBISIFOTCS:

—  y4eOHO-METOANYECKUl MaTepHal Mo JUCLMILIHHE.

[lepedeHb TeM s CaMOCTOSATEIIBHOTO U3YYCHHUS:

11.4. MeTtoanyeckue ykazaHusi AJsl 00y4alOUIUXCSl MO MPOXOKAEHUI0 TeKYyLIero

KOHTPOJIS yCIIeBAeMOCTH.

Texymuii KOHTPONb YCHEBAEMOCTH IpeIyCMaTPUBACT KOHTPOJIb KauecTBa 3HAHUHN
00yuarolmuxcs, OCYIIECTBIIIEMOI0 B TEUEHHE CEMECTPA C LEIbI0 OLIEHUBAHUS XOJa OCBOECHUS
JUcHUIUIMHBL. [Ipu TekyleM KOHTpOJIe YCIeBaeMOCTH YYUTBIBACTCS YUCIIO YCHEUIHO CIAHHBIX
1mabopaTopHBIX PabOT, a TaKKe MUCHMEHHas IpPOBEpOdYHas paboTa 10 MaTepuayiaM JIEKIHH,
npoBoauMas Ha 8 yueOHOI Helele cemMecTpa.

CucreMa OLCHOK IPH NPOBEACHUH TEKYLIEro KOHTPOJIS OCYIIECTBIISIETCS B COOTBETCTBHU
¢ tpeboBanmsimu [lonoxenuit «O TekymeM KOHTpOJIE YCHEBAEMOCTH W HPOMEXKYTOUHOM
aTTecTalnu cTyJAeHTOB 1 acnupanToB 'Y AT, oOyuaromiuxcs mo o0pa3oBaTesibHBIM MIpOrpaMMam



BeIcHIero oOpa3zoBaHus» U «O MOAYIBHO-PEHTHHIOBOW CHCTEME OLCHKHM KadyecTBa y4eOHOI
paborts! crynenToB B ['YAID».

Texymuii KOHTpOJIIb yCIEBaeMOCTH OOECIEYMBACTCS HPOBEPOYHBIMH paboTamuy,
HAlpaBJICHHBIMH HAa TPOBEPKY CTENEHW OCBOCHHS JICKIMOHHOIO MaTepHuaia, TakKe
YUHUTHIBAIOTCSL CPOKH Cadyl J1abOpaTOpHBIX padoT. B ciydyae BBIMONHEHMS M YCHEMIHOW cradn
MeHee 2 1a0opaTOpHBIX paboT, a TaKkKe B CIydac HEBBINOJHEHHS MIM HEYCHEIIHON cradu
[POBEPOYHOH pPabOThl HAa MOMEHT HPOBEJICHHS TEKYIIero KOHTPOJsl YCHEeBAaeMOCTH,
00yuaroLIuUiics, IPH YCHEHIHOM MPOXOKACHUH MIPOMEKYTOYHOMN aTTecTaluy B (hopMe IK3aMeHa,
HE MOXKET IOJIyYUTh aTTeCTALIMOHHYIO OLIEHKY BBILIE «XOpOIIOY». B cilydae HEBBINOJIHEHUS HU
OJHOH 11abopaTOpHOI PaboThl HA MOMEHT MPOBEAEHMS TEKYLIEro KOHTPOJIS yCIEeBAeMOCTH,
00yyaroLIuiics], IPY YCHEHIHOM MPOXOKACHUH MIPOMEKYTOYHOMN aTTecTaluy B (opMe IK3aMeHa,
HE MOJXKET MOJIYYUTh aTTECTALIMOHHYIO OLIEHKY BBIIIE «yJOBJIECTBOPUTEILHON.

11.5. MeToauyeckue  yKasaHusi QA 00y4yalomMXcsl 10  NPOXOKICHHIO

MPOMEKYTOYHOM ATTECTALUH.

IIpomexkyTouHass — arrecTanus  OOy4alOmUMXCS — IPEAyCMaTpHBacT  OLCHHBAaHHE
HNPOMEXYTOUHBIX ¥ OKOHYATEJIbHBIX PE3y/IbTaTOB 00y4eHHs 1o aucuuiuinHe. OHa BKIIOYAeT B
ceost:

—  o5Kk3aMeH — (opMa OICHKU 3HAHHWHU, IOIYy4ECHHBIX OOydalomuMcs B Iponecce
H3Y4YCHUS BCCH IUCHMIUIMHBL WM €€ YaCTH, HaBBIKOB CaMOCTOSTEIBHONW padoThI, CIOCOOHOCTH
OPUMEHATh WX Ul PEIeHHs MPAKTHYECKUX 3ajJad. OK3aMeH IPOBOIAMTCA B IIEPUOA
9K3aMEHAIIMOHHONW CECCHUM M 3aBEpIIAeTCS] ATTECTALIMOHHON OLICHKOW «OTIMYHO», «XOPOLION,
«yIOBJICTBOPUTEIBHOY, HEYIOBICTBOPUTCIEHOY.

B cnydae HeBBINONHEHHUS W/HIM HEycHelHoi craun 1 u Gonee 1abopaTopHBIX paboT,
MaKCHMallbHas OLEHKa Ha OJK3aMEHe CHWKaercs Ha 1 Oaul 3a KaKAyl0 HECHaHHYIO
11a60paTopHYyIO padoTy.

CucreMa OLIEHOK NpPU HPOBEJCHUM HPOMEXKYTOUHOH AaTTECTallMM OCYILECTBISIETCS B
COOTBeTCTBUH C TpeboBaHMsAMH IlomoxeHuid «O TeKymeM KOHTPOJIC YCIEBAEMOCTH U
MPOMEXYTO4HOH arTecranuu cryneHToB ['YATI, oOy4aromuxcs IO IPOTPaMMBI BBICHIETO
obpazoBanuss» U «O MOIYJIBHO-PEHTHHIOBOI CHCTEME OLICHKM KadecTBa y4eOHOH paboThl
ctyznentos B ['YAII».

Jluct BHeceHHs! H3MEHEHUH B pabo4yl0 MPOrpamMMy JUCLMILTHHBL

Jlata  BHeceHHs

HU3MEHEHMI
JIOTIOJTHEHUH.
IToanuce
BHECILETO
M3MEHCHUS

)44

ConepxaHue N3MEHEHUH U JIOTIOJIHEHUI

Jlata wu
MIPOTOKOTIA
3aceqaHus
Kadenpst

No

IToamuce
3aB.
kadenpoit




