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AHHOTAaIUs

Jucrmuna «KpoccemnaThopMeHHOe POrpaMMUPOBAHNE» BXOJUT B 00pa30BaTeIbHYIO
nporpamMMy BBICIIEr0 OOpa30BaHMs MO HAMpaBJeHHIO MOArotoBku/ crermansHocTH 09.03.02
«VH(OpMaLHOHHBIE CUCTEMBI M TEXHOJIOTHI HarpaBaeHHOCTH «IHpOpMaLMOHHBIE TEXHOIOTUH
B MEAWAMHIYCTpUm». JJucuuIuinHa peanu3yercs kadeapoit «Ned2y.

JlucuumivHa HaneneHa Ha (JOPMHUPOBAHHE y BBITYCKHHKA CIIEIYIOINX KOMIETSHIINI:

VK-1 «CniocobeH ocyLIecTBIATh MOUCK, KPUTUUECKUH aHAIM3 M CHHTE3 uH(OpMaLuH,
MPUMEHSTH CUCTEMHBIH MTOIXO0/ AJIs PELICHHs TOCTABICHHBIX 331a4»

[K-3 «CnocobeH pa3pabaTbiBaTh MIPOrpaMMHOE 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 pa3pabaTbiBaTh TEXHHUYECKYIO JOKYMEHTAIMIO 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

CogaepxaHue OMCLUIIIMHBI OXBAaThIBAET KPYr BOIPOCOB, CBS3aHHBIX C Pa3pabOTKOi
MPOrpaMMHOTO  00ECIeUeHus, CHOCOOHOro paboTaTh IOJ  YIPaBIEHHEM HECKOJIBKUX
OINEpALMOHHBIX ~ CHCTEM. PaccMaTpuBalOTCS ~ OCHOBHBIE  JJIEMEHTBI  MHOT03a[Ja4yHBIX
MHOT'OIOJIB30BaTENbCKUX ONEPALMOHHBIX CUCTEM, C KOTOPBIMU B3aMMOJAEHCTBYET IPHKIATHOE
nporpamMmHOoe  oOecriedeHne. C  HCIONBb30BaHMEM KOMaHAHOW obOomoukn BASH u
BBICOKOYPOBHEBOI'O sI3bIKa IporpammupoBanus Python wu3yuaioTcs BONPOCHI yNpaBlIeHUs
Gaitnamu, nporeccamu, 00pabOTKU TEKCTOBBIX JAaHHBIX. Y JeisieTcs BHUIMAHHE TaKHM acleKTaM
pa3paboOTKM  NPOrpaMMHOrO  OOECIEYeHHUs, Kak JIOKYMEHTHPOBAHHE, TECTUPOBAaHUE,
pacmpocTpaHeHHe, a TakKe HHTErpalys IPOrpaMMHBIX MOIYJEH H MEXKIIPOLECCOPHOE
B3aMMOJICHCTBHE.

[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.

OO1as TPy JOEMKOCTb OCBOEHHUS! AUCLUIIIMHBI COCTABIISET 4 3aUeTHBIX euHuL, 144 Jaca.

SI3bIK 00y4EHHS IO JUCHHUIUTUHE KPYCCKHN.

1. TlepeyeHn MIAHUPYEMBIX Pe3yJIbTATOB 00y4YeHUsI 0 TUCIUTIJINHE

1.1. lenu npenogaBaHus JUCHHUILTHHBI
TlonydeHune cTyIeHTaMH HEOOXOAMMBIX 3HAHHH M HAaBBIKOB B 00JacTH pa3paboTKu
NPHUKITAJHOTO IPOTrPAMMHOrO OOCCHEYCHHs Ul PA3IMYHBIX HPOTPAMMHBIX M allapaTHBIX

matdopm.

1.2. JucuuminmHa  BXOOUT B COCTaB  4acTH, (OPMHUPYEMOil  y4acTHHKaMH
00pa3oBaTeNbHBIX OTHOLICHUH, 00pa30BaTENbHOM MPOrpaMMbl BBICIIEro 0Opa3oBaHus (nanee —

OI1 BO).

1.3. TlepeyeHb IulaHUPYEMBIX PE3yJIbTATOB 00YUYEHHMS 110 JUCLUILIMHE, COOTHECEHHBIX C
IUTaHUpYEeMbIMU pe3ynbratamu ocBoernst OIT BO.

B pesynbraTe M3ydeHMs AMCLUIUIMHBI OOYYAIOIIMHCS IODKEH 00JalaTh CIEAyIOUMU
KOMIIETEHIMAMH WM UX 4acTsMu. KoMneTeHInu 1 MHIMKATOPbl UX JIOCTHKECHUS NPUBEICHBI B

Tabmie 1.

Ta6muua 1 — I[lepedeHp KOMIETEHIMI ¥ MHANKATOPOB X JIOCTHIKCHHUS

Kareropus (rpynma) Koa u Kon 1 HauMeHOBaHHE MHAUKATOPA JOCTHXKEHHS
HanMEHOBaHHE
KOMIIETEHLIUH KOMIIETEHLIUH
KOMIETEHIUU
VK-1.3.2 3HaTh METOIUKH CHCTEMHOTO
HO/IX0/a JUIS PELIEHUS TOCTABICHHbIX 3a/1a4
VK-1.Y.1 ymeTb NpUMEHATh METOIUKH
VK-1 CrnocobeH | moncka, coopa 1 00padoTKH HHGOPMAIUH
OCYILECTBIISATh VK-1.¥.2 YMETb OCYILECTBIISITh
MOUCK, KPUTHYECKHH | KpUTUUECKUIl aHAIM3 M CUHTE3 HHpOpMAaLHY,
aHaJlU3 M CHUHTE3 | IIOMYYEHHOH U3 pa3HbIX MCTOYHUKOB, MJIs
VYHuBepcalbHbIE
uH(pOpMaIHH, pelIeHHs TOCTaBICHHBIX 3a/1a4
KOMIIETEHLIUH
TIPUMEHATh VK-1.V.3 YMETh OLICHUBATh
CUCTEMHBII MOAX0[ | MHPOPMALMIO HA JOCTOBEPHOCTb; COXPAHSITH U
ULt pelieHus | nepenaBaTh  JAHHBIE C  MCIIOJb30BaHHEM
MIOCTABJICHHBIX 33714 | IU(PPOBBIX CPEICTB
VYK-1.B.1 BnaseTs HaBbIKAMH KPUTHYECKOTO
aHaJW3a ¥ CUHTe3a HH(POPMAIHH, B TOM YUCIIE
C IOMOIIBIO IU(PPOBBIX HHCTPYMEHTOB
TIK-3.3.1 3HATh METOJI0JI0T U
pa3paboTkw, METO/BI " cpencTa
MIPOEKTUPOBAHUS NIPOrPAMMHOIO O0ECIIEUEHHUS;
METOJI0JIOTUH U TEXHOIOIMHU NTPOEKTUPOBAHUS U
UCIIONB30BaHUS  0a3  JaHHBIX; METOABl U
CpelCcTBa  IMIPOEKTUPOBAHMS  IPOrPaMMHBIX
IK-3 CrocoGen | P TP P Porp
uHTepdeiicoB, 6a3 TaHHBIX
pa3pabaTbIBaTh
IIK-3.3.2 3HaTh MeTOABI M CpeAcTBa
HpOrpamMMHOE N
cOOpKH MOJyJeH U KOMIIOHEHT HMpPOrpaMMHOIO
obecrieuenue,
IIpodeccronanbHbie obecrieueHus
BBITIOJIHATH
KOMIIETCHIIUU HHTCIDALIIO IIK-3.Y.1 ymers BbIOMpaTh CpencTsa H
rpan BBIpa0aTHIBaTh BapHAHTHI peanusanuu
IIPOTPaMMHBIX N
. TpeOOBaHUM K MPOrpaMMHOMY 00ECIIEUCHUIO
MozyJeit u
IIK-3.Y.2 YMETh HCIIOJIb30BaTh
KOMITOHEHT

CYIIECTBYIOIIHE THITOBHIE PEIICHHS U IA0IOHbI
HPOEKTUPOBAHUS MPOrPAMMHOTO 00ECIeUeHUs;
MIPUMEHSATH METOJIBI u cpencTaa
HPOEKTUPOBAHUS MIPOrPAMMHOr0 obecriedeHus,
CTPYKTYp HaHHBIX, 0a3 JaHHBIX, MPOrPAMMHBIX
nHTEp(ECOB; NCIOIH30BATH BEIOPAHHYIO CpEay




[POrPaMMHUPOBAHUs Ul Pa3pabOTKH IPOLenyp
HHTETPALUK IIPOTPAMMHBIX MOIYJICH
[IK-3.¥.3 ymeTp mNpOBOAWUTH OICHKY
PpaboTOCIIOCOOHOCTH MPOrPaMMHOTO MPOIYKTa
TIK-3.B.1 BiageTh HaBBHIKAMH OLICHKH

BPEMEHM U TPYJOEMKOCTH  peaM3aluu
TpeOOBaHUi K IPOrpaMMHOMY 00ECIIEUEHUIO

TIK-3.B.2 BJIAJICTh HaBBIKAMH
pa3paboTKM TEXHUYECKUX CHenupHUKaluid Ha
pOrpaMMHbIe KOMIIOHEHTBI u ux
B3aHMMO/IENCTBUS

T1IK-3.B.3 BIAJETh HaBBIKAMU
MPOEKTHPOBAHUS CTPYKTYp JIaHHBIX,
MPOEKTUPOBaHUs 0a3 NaHHBIX, HPOrPaMMHBIX
unrepdeiicon

I1K-3.B.4 BnazieTs HaBbIKaMK pa3paboTKu
nponexyp cOOpKH MoJyeil 1 KOMIOHEHT
IPOrpaMMHOI0 00€CIEUEeHNs; IPOBEPKU
PpaboTOCIIOCOOHOCTH BBIMYCKOB IPOrPAMMHOTO
HPOIYKTa

TEXHOJIOTHA,
YIIpaBICHUS
TEXHUYECKOM
uHpopmanue

TIK-5.3.3 3HaTh OCHOBHBIE TUIIBI IOKyMEHTOB,
aJIpeCOBaHHBIX pa3pabdOTYMKaM MPOIYKIHHU B
chepe HHOOPMALMOHHBIX TEXHOJIOTHIT; 00LIHe
TpeOOBaHUS K CTPYKTYPE TEXHUYECKOTO
JIOKYMEHTa ¥ OCHOBHbIE CTaHAApPThI
oopmIIeHNsT TEXHUYECKOH JOKYMEHTAIINH;
OCHOBHBIE (HOPMATHI AIEKTPOHHBIX JOKYMEHTOB
¥ 0COOEHHOCTH MX MCIIOJIb30BAHHUSI

TIpodeccronanbHbie
KOMIIETCHIIMU

IIK-6 Crocoben
BBIMIOJIHATh  pabOThHI
o CO3/1aHUI0
(Moaudukanuu) U
CONPOBOXKACHUIO
HH(OPMALHOHHBIX
pecypcoB, co3aaBaTh
OOBEKTBI
BH3yaJIbHOW
uHpopmaruu

I1K-6.3.3 3HaTh TUIOBbIE PEIIEHHs, OUOINOTEKU
NPOTPAMMHBIX MOAYJIEH, IIAGIOHBI, KIAcChI
OOBEKTOB, HCHONIB3YyEMBIE IIPU  pa3paboTke
HUH(OPMALMOHHBIX PECYpPCOB

TIK-4 Cnocoben
OIIEHHBATh KA4YECTBO
POrpaMMHOr0

[IK-4.3.1 3HaTh TEOpPUIO TECTHUPOBAHUS,
TEXHUKH TECTHPOBAHHS; CTAaHAAPTHI B 00JaCTH
TECTHPOBAHMS; METPUKH U PUCKU TECTHPOBAHHS

I1K-4.3.2 3Hatb 0Ga3oBble IOHATHA
KauecTBa MPOrpaMMHOIO IPOAYKTa U KadecTBa
nporecca pa3paboTku HPOrpaMMHOrO
00eCreueHust; TEOPHI0 KPUTEPHEB KadyecTBa
MPOrpaMMHOTr0 MPOJIYKTa U KauyecTBa Ipolecca
pa3paboTKu MPOrpaMMHOTO 00ECTIeYeHHs

[IK-4.Y.1 ymerp omnpenenars UeIH
TECTHPOBaHMs; pa3pabaTbiBaTh TPeOOBaHUS K
TECTUPOBAHHIO; BHIOMpaTh M KOMOWHHMPOBATH

2. MecTo AMCHUIIMHBI B cTpyKType Ol

Jucuunnnna 6a3upyercs Ha 3HAHUSX, paHee MPUOOPETEHHBIX CTYACHTAMU NIPH U3yYEHHN

— Hudopmaruka;

CJICAYyIOMUX JUCHUIIINH

— OCHOBBI IPOrPaMMHMPOBAHMS;
— TexHonoruu nporpaMMUpOBaHusl.
3HaHus, MOJy4YEHHbIE IPH M3YyYEHMH MaTepuaja JaHHOW JMCLMIUIMHBI, HMEIOT Kak

CaMOCTOSATCJIbHOC 3HAYCHUEC, TaK U UCIIOJIB3YIOTC IIPU U3YUCHUU APYTUX NUCHUIIINH!

— MeToab! U cpeacTBa NPOSKTUPOBaHHS HHOOPMAILIHOHHBIX CHCTEM;
— MopaenupoBaHue CUCTEM.

3. O0beM U TPYA0EMKOCTH AU CHHUIITUHBI

Jlanuble 00 oOmeM 0o0bEME AMCLUILIMHBL, TPYAOEMKOCTH OTAEIbHBIX BHIOB YyueOHOM

paboThI MO TUCHHUILTHHE (M pacipeieieHHe 3TON TPYAOEMKOCTH 110 CEMECTpaM) MPEACTaBIICHbI B
Tabmie 2.

Tabnuia 2 — O0beM U TPYAOEMKOCTh THCLHUIITHHBI

[IpodeccronansHble | 0OecrieueHNs,, B TOM | TEXHUKH TECTHPOBAHUS
KOMIIETEHIINH yliciae IMpOBEICHHE [IK-4.Y.2 ymets ompenenste Hauboiee
TECTUPOBAHUS ¥ | 3HAYMMBIC KPUTEPUN KadyecTBa IPOrPaMMHOIO
HCCIIeIOBAaHIE MPOIyKTa
pe3ysIbTaToB [1IK-4.B.1 BIIAJIETh HaBBIKAMHU
pa3paboTkn TpeOOBaHUS K TECTUPOBAHUIO HA
OCHOBE TpeOOBaHUiIl K CHCTEME; ONpPEACICHUs
e, 00beKTa ¥ BUIOB TECTHPOBAHMUS; OIIEHKH
MOKPBITHA ~ KOJAa  TECTOBBIMH  CIIy4asMH;
pa3paboTKU TOCIEOBATENFHOCTH MPOBEICHNUS
pabot
T1K-4.B.2 BnageTh HaBBIKAMHU aHAIK3a
MIPOIMYIICHHBIX Ae(EKTOB U MPHYMHBI UX
MpoIycKa
[IK-5 Criocoben [IK-5.3.2 3HATh ApPXUTEKTYpPHBIE
pa3pabaTsIBaTh pelIeHus, TpUMEHsIeMbIe TIPH IPOEKTUPOBAHUN
IIpodeccronanbHbie | TEXHUYECKYIO MPOrPaMMHBIX ~ CPEICTB M  KOMIIBIOTEPHBIX
KOMIIETEHIHH JIOKYMEHTAL[MIO  Ha | CUCTEM Pa3IMYHOTO Ha3HAYCHWs; CTaHIAPThI B
HNpOAyKUHUIo B cdepe | obnactu CHUCTEMHOU u TIPOTPaMMHON
MH(OPMaMOHHBIX HMHXECHEPUU

Bupn yueOHO# paboTs Beero TpynoeMKoCcTh o
ceMecTpam
Ne5
1 2 3
Oomasn TPYA0EMKOCTh AU CHHUIIHHBI, 4/144 4/144
3E/(1ac)
U3 Hux yacneé npaKmuyecKoll n0020MoeKu 27 27
AyoumopHyie 3auamus, BCero 4ac., 51 51
B mom uucne
nekimu (JI), (qac) 17 17
TIpaktiueckue/cemunapckue  3ausatus  (113),
(gac)
naboparopusle padotst (JIP), (4ac) 34 34
KypcoBoii mpoekT (pabota) (KII, KP), (1ac)
Dk3aMeH, (4ac) 36 36




Camocmoamensnas paboma, BCero 57 57

(4ac)
Bua npoMelkyTOYHOW aTTecTalMM: 3ad4er, DK3. DK3.
9K3aMeEH, 1 depeHIMpOBaHHbII 3a4eT

(3auer. k3. Au¢d. 3a4)

4. Copep:xaHue AUCUMIIHHBI

4.1. Pactipenenenue Tpy10eMKOCTH JUCHUIUIMHBI IO pa3/ienaM U BUaM 3aHSATHUH.
Pa3nensl, TeMBI IUCIUIUIMHEI M X TPYJOEMKOCTh IIPUBEAEHBI B TabmuIe 3.
Tabnwia 3 — Pa3nenbl, TeMbl TUCIUIUIAHBL, UX TPYJI0EMKOCTh

Paznenst qucuumniInHb Jlexunu | T13 (C3) JIP KII CPC
(uac) (uac) (gac) (gac) (gac)
Cemectp 5
Paznen 1. [Ipunuuns! co3nanus 2 2 3
kpoccmiatdopmentoro 10
Pasznen 2. Pa6ora ¢ o6bexramu UNIX- 5 8 21
MOI00HBIX ONEPALMOHHBIX CHCTEM
Pasnen 3. [lpumenenue si3bika Python 6 12 6
Paznen 4. IIpoxykru3anust nporpaMMHOTO 12 6
obecrieueHust
Paznen 5. [MapamiensHoe 4 21
MIPOrpaMMHPOBaHHE
Hroro B cemectpe: 17 34 57
Wroro: 17 0 34 0 57

[IpakTHyeckass MOATOTOBKA  3aKIIOYACTCS. B HEMOCPEICTBCHHOM  BBIIIOJHCHHH
00y4aroIINMHKCS OTIPE/ICTICHHbBIX TPYIOBBIX (GYHKIIMH, CBI3aHHBIX ¢ Oyayiiel npodeccroHanbHOi

JACATCIIBHOCTBIO.

4.2. ConeprxkaHue pa3/IelioB ¥ TEM JIEKIIMOHHBIX 3aHATHH.
CogepixaHue pa3/enoB U TeM JICKIMOHHBIX 3aHATHI NPUBEACHO B TabnuLe 4.

Ta6n1/1ua 4 — COIIGp)KaHI/Ie pasaciioB U TEM JICKIIMOHHOTI'O ITUKJIA

Howmep pasnena

HazBanue u COZCPIKAHUC Pa3ACJIOB U TEM JICKIIMOHHBIX 3aHATUN

1

Tema 1.1. Buasl IporpaMMHBIX U amnapaTHbIX MIATGOPM IS IPUKIAIHOTO
nporpamMMHoro obecrnedeHus. OCHOBHBIE PA3IMUMS MEXKIY apXUTEKTypaMu
MPOrpaMMHBIX U anmapatHbiX miatdopM. Kiaccudpukanus onepannoHHbIX
cucteM. OCHOBHBIE Pa3InyKsl apXUTEKTYpP HpoueccopoB. MHOrooopasue
orepanMoHHbIX cucteM cemeiicta UNIX.

Tema 1.2. TexHOJOTHH TPOrPAMMHUPOBAHHUSI, IPUMCHICMBIC B
KkpoccmiatgopMeHHoit pazpaboTke. Buapl kpoccmaathopMeHHOCTH. Y POBHH
a0CTpaKIMK Hajl 0COOCHHOCTSIMHU ONEPALMOHHON CHCTEMBI U aIlllapaTHOro
obecreuenus. Kpoccmiar)opMeHHOCTh Ha YPOBHE HCXOIHOTO KOJIA.
KpoccmnaT)opMeHHOCTh Ha YPOBHE MCIIOIHAEMbBIX MOIYJICH.

Tema 2.1. daiinoBast cucTeMa B OlepallMOHHBIX cucTeMax cemericrBa UNIX.
Tunsl ¢paitnoB. ATpuOyTHI (aiiIoB 1 cucTeMa pasrpaHudeHus qoctyna. [nokue u
JKECTKUE CChUIKH. MeXaHu3M Mojcyera cchblioK. OCHOBHBIC KOMaH/IbI ISt
MAaHHITYJSIU# ¢ (HailIoBO# CHCTEMOIA.

Tema 2.2. Co3aHue MPOLECCOB U MAaHUITYJIALMU ¢ HUMH. CHOCOOBI 3amycka
KOMaH/IHbIX crieHapueB. CoeIMHEHNE MPOCTHIX KOMaH/ B KOHBEHeEp.

Tema 2.3. B3aumozielicTBue NpUKIIAHOM IPOrpaMMBbI ¢ OIIEPALHOHHON CUCTEMOM.
CrpoeHnne npocThIX U cinokHbIX kKoman 1 BASH. IlepeyeHb NOTOKOB BBO/Ia-BbIBO/IA

u ynpasieHue uMu. CoeiMHEHNE IPOCTHIX KOMaH/ B KOHBeiep. Mcnonb3oBaHue
MEPEMEHHBIX OKPY)KeHMs. MaHUITYJISIUK C apryMEHTaMH KOMaHAHON CTPOKH.

Tema 2.4. CxoAcTBa U pa3ianyus Pa3INyYHbIX ONEPALMOHHBIX CUCTEM IO MOJIENH
B3aMMOJIEHCTBHSI C IIPUKIIAHBIM IPOrPAMMHEIM 00€CIICYEHUEM.

Tema 3.1. OcobenHocTH kpocciuiathopmeHHoi pazpabotku Ha Python. Chepsr
npumenenust Python. PaGora B naTepakTBHOM pexxume. McnonbzoBanue Python
JUTSL pacIIMPeHnsl BO3MOXKHOCTEH KOMaHTHOM CTPOKH.

Tema 3.2. Peanm3amus MeXaHW3MOB BBOJA/BBIBOJA JAHHBIX B KOHCOJIBHOM
npunoxeHnd. Pabora ¢ TekCcTOBBIMH JaHHBIMH. CTPOKH, KOHTEHHEpH! U paboTa ¢
HuMu. OcobenHoctr Tunu3aimu B Python. Buapl cTaHmapTHBIX KOHTEHHEPOB W
CHHTaKcuc padoThl ¢ HUMU. MeToasl 00paboTku crpok. [IpeobpasoBanue TekcTa B
pasnuunblie koaupoBku. Ocobennocty padbotsl ¢ Unicode.

Tema 4.1. PacnipocTpanenue nporpamm B Buje naketoB Python u koHTeliHEpOB
Docker. Bupraysbhbie okpyxeHus python. YrpasneHue 3aBUCUMOCTIME
CJIOKHBIX IIporpaMM. IIIrockl 1 MUHYCBI BUPTyaJlu3alMi 1 KOHTEHHEpU3aLiu.
Tema 4.2. Coznanue pokymeHrauu. Menosib3oBanue Oudinnorex
ABTOMATHYECKOTO JOKYMEHTHPOBAHUS Ha pUMepe sphinx.

Tema 4.3. Buzsl py4HOr0o U aBTOMaTHYECKOTO TECTUPOBAHUS IPOTPAMM.
MonyneHoe TeCTHpPOBaHHE.

Tema 4.4 Unrerpauust nporpamm Ha Python ¢ mporpamMmamu Ha JpYTUX si3bIKax|
OdopmieHue koa B BUJIE Pa3/esieMbIX MOTYJICH.

Tema 5.1. Buzsl 00bEKTOB CHHXpOHH3AIMK. Pa3perienne KOH(IMKTOB
COBMECTHOT'0 JIOCTyIa K pecypcaMm. IIporeccs! U HOTOKH.

Tema 5.2. bubnuoteka asyncio. biokupyromue 1 HeOIOKHUPYIOIINE BBI30OBBI.

Tema 5.3. IlpuioxeHus ¢ TpadUYeCKUM II0JIb30BaTEIbCKUM HHTepdeiicom,
IlpyHumsl  co3maHusl — IONb30BaTeNbckoro — wHTepdeiica.  BoamoxHOCTH
npenocrapisgeMsle O6ubmorekoi Qt, u ee wmHTerpaums c Python. Mexanus
CHTHAJIOB M CJIOTOB. [IpMHIMNUANBHBIE Pa3uyMs B YCTPOICTBE rpadyecKux|
noacucreM Windows u UNIX.

4.3. IlpakTrueckue (CeMUHAPCKHE) 3aHATUSL
TeMbl IPAaKTHYECKUX 3aHATHI U UX TPYAOSMKOCTh [TPUBE/ICHBI B TA0IHIIE 5.
Tabauua 5 — [IpakTuueckue 3aHATUS U UX TPYJOEMKOCTh

W3 Hux Ne
Tembl Dopmsl .
Ne TpyROEeMKOCTb, | IPAKTHUECKON | pa3zaena
MPAKTHYECKUX HPAKTHYECKUX
Ne /i . . (gac) MOJTrOTOBKH, | AMCIHMIT
3aHATHH 3aHATHI
(gac) JIUHBI
V4eOHBIM IIIAHOM HE TPEAYCMOTPEHO
Bcero

4.4. JIabopaTopHble 3aHATHS
TeMbI 1a00PaTOPHBIX 3aHATUH U UX TPYHAOSMKOCTb IIPUBE/ICHBI B TabnuIe 6.
Tabnura 6 — JlabopaTtopHble 3aHSTHS U UX TPYIOEMKOCTh

N3 Hux
Ne HaunmenoBanune nabopatopHsix | TpynoeMKocTs | mpaktuueckoit | Ne pasziena
n/n pabot , (4ac) MOJATOTOBKH, | AMCLHUILIAHBI
(gac)
Cemectp 5
1 BBognoe 3anstue 2 0 1
2 Pa3paboTka KOMaHIHOTO CLIEHApHsI 4 3 2
obomouku BASH
3 O06paboTKa JaHHBIX KOMaHJaMU 4 3 2
obomouku BASH




Mudp

Bubnuorpaduueckas
ceeutka / URL anpec

KonmuyectBo
9K3EMILISIPOB
B OMOIHOTEKE
(kpome
JNIEKTPOHHBIX
PK3EMILISIPOB)

004
A 94

O06paboTKa JaHHBIX CPEICTBAMH
KOMaHJHOW o00onouku Bash u
a3pika  Python @ y4eOHo-
Metoauueckoe mocodbue / A. C.
Adanacenko ; C.-Ilerepb. roc.
YH-T 29POKOCM.
npubopoctpoenust. - CII6. : U3n-
Bo 'VAII, 2019. - 55 c.

20

4 Pa3paboTka npuitoKeHust st 4 3
00pabOTKH TEKCTOBBIX JaHHBIX

5 Pa3paboTka KOHCOJBHBIX yTHIHUT Ha 4 3
si3bIKe python

6 Pazpaborka npunoxeHus ¢ 4 3
rpapuuecKiM MOJIb30BaTeNbCKUM
uHTepdeiicom

7 TecTupoBanue U co3gaHue 4 4
JUCTPUOYTHBA NPHIIOKEHHS HA A3bIKE
python

8 Pa3paboTka mporpamMMsI ¢ 4 4
ACHHXPOHHBIMH 0/1331a4aMU

9 Pa3zpaborka kpoccnnaropMeHHOi 4 4
JMHAMHAYECKON OMOINOTEKH C
IporpaMMHBIM HHTepdeiicom Ha python

Bcero: 34 27

4.5. KypcoBoe mpoeKkTupoBaHie/ BHIIIOIHEHNE KYPCOBOW paboThI
V4eOHBIM [IIAaHOM HE HPEIYCMOTPEHO

4.6. CamocrosTenpHas paboTa 00y4aroumxcs

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

Tabauma 7 — Bujibl caMOCTOSITENIbHON pabOThI M €€ TPYI0EMKOCTh

. Bcero, | Cemectp 5,
Bun camocTosiTenbHON paboThl yac ac
1 2 3
V3ydeHne TeoOpeTHIecKoro MaTepuana 27 27
nucuumiuael (TO)
Kypcosoe npoektuposanue (KI1, KP)
PacuetHo-rpaduueckue 3amanus (PI'3)
Beinonnenue pedepara (P)
OdopmiieHre 0TYETOB 110 J1ab0paTOPHBIM 10 10
padoram (JIP)
IToaroroBka K TeKy1ieMy KOHTPOJIIO 10 10
ycneBaemocti (TKY)
JHomamrnee 3ananue (J3)
KontpounsHblie pabotst 3a0unnkoB (KP3)
[ToxroroBka K MpoMeXXyTOUHOM 10 10
arrecraryu ([1A)
Bcero: 57 57

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

y‘IC6HO—MCTOI[I/I'-I€CKI/IC MatTepualibl st CaMOCTOSITEIHLHOM pa6OTLI 06y'-IaIOH_II/IXCH

yKa3aHbl B IL.IL. 7-11.

6. Hepe'{eHb MNEYAaTHBIX U 3JICKTPOHHBIX yqeﬁm,lx n311a1mi71

[epeueHpb neyaTHBIX U AIEKTPOHHBIX YUeOHBIX H3/IaHUI PHUBE/ICH B Ta0muLe 8.

Tabnuna 8— IlepeueHb NeYaTHBIX U AIEKTPOHHBIX YUeOHBIX U31aHMUI

004.4
K 84

MeTo/bI MPOrpaMMHUPOBAHUS U
NPUKIIaaHbIe anropuTMel [Tekcr]
: yue6HOe mocodbue B3 4. Y. 1/
E. A. Kpyk, A. A. OBUNHHUKOB ;
C.-TletepO. roc. yH-T a3pOKOCM.
npubopoctpoenus. - CII6. : U3n-
Bo ['VAIL, 2014. - 178 c.

44

Cammepduin, M. Python na
MpaKTHKE. [ DIeKTPOHHBIN
pecypc] — DiekTpoH. 1aH. — M.
: IMK Tpecc, 2014. — 338 ¢. —
Pexxum nocryna:
http://e.lanbook.com/book/66480

004
J185

TexHONIOrnY napauIeNnbHOro
nporpammupoBanus [Tekcr] :
yuebnoe nocobue / C. A. JIynuH,
M. A. TloceimnkuH. - M. :
DOOPYM: UHOPA-M, 2015. -
208 c.

20

004.9 O-74

MH)OopMaILHOHHO-CETEBbIC
[rexHomoruu: MoHorpadus/ JI. A.
Ocumnos, C. A. SIkones; C.-
[letep6. roc. yH-T adPOKOCM.
mpudopoctpoenus. - CI16.: TOY
BITIO "CII6I'YAIT", 2008. - 296¢.

43

004.4
K 60

Ubuntu 10. bubnus
nons3oBarens [Teker] / J1. H.
Komucuuuenko. - M. u nip. :
Juanektuka, 2010. - 592 c.

https://publications.hse.ru/books/420071117

[uhpoBbIe TEXHOIOTHH B
poccuiickoit sxonomuke / K.O.
Bumnesckuit, JI. M. T'ox6epr,
B. B. JleMeHTbeB U Ip.; 0L
pen. JI.M. Tox6epra. — M.:
HUY BUID, 2021. - 116 c.
DOI: 10.17323/978-5-7598-
2199-1

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

Hudposas sxonomuka: 2022 :

KpaTKPII;'I CTATUCTUYECKHI




coopuuk / I U.
Abnpaxmanosa, C. A.
Bacunbkockuit, K. O.
Bumnesckwii u np. — M.: HUY
BID, 2022. — 124 ¢. DOL:
10.17323/978-5-7598-2599-9

7. IlepedyeHb 3JIEKTPOHHBIX 00pPa30BaTEIbHBIX PeCypcoOB
HH(OPMALMOHHO-TEJIEKOMMYHMKAIMOHHOM ceTu «AHTepHeT»

Iepeuenn JNIEKTPOHHBIX o0pa3oBaTeIbHBIX pecypcoB MH(OPMALUOHHO-
TENIeKOMMYHUKALMOHHON cetH «VIHTepHeT», HEOOXOOUMBIX JUIi OCBOCHMS JHCLMIUIMHBI
npuBesieH B Tabnune 9.

Tabmuua 9 — IlepedeHb 3JIEKTPOHHBIX 00pa30BaTENBHBIX PECYpCOB HH(POPMALMOHHO-
TEJICKOMMYHHUKAIMOHHON ceTH «HTepHeT»

URL agpec HanmenoBanue
https://docs.cntd.ru/document/1200157208 | TOCT 7.32-2017
http://www.proklondike.com/books/linux/gran | C. T'panHeman - Linux. KapmaHHbIi
nemaniLinuxicommanngO 10.html CHPaBOYHUK. HCO6XOHHMBIﬁ KOX o
komaunapl. 2010
Wiki [MToprana Python-nmporpaMmmuctoB

http://wiki.python.su/

8. Ilepeyens nHGpOPMALMOHHBIX TEXHOJIOTHIA

8.1. Ilepeyenb NPOrpaMMHOro odecrneveHusi, HCIOJb3yeMOr0 NPH OCYIIECTBJICHHH
00pa3oBaTeJbHOrO NMpouecca Mo AUCHUIINHE.
[epeuens ucoap3yeMOro NporpaMMHOTo oOecneueHns npezcrasiceH B Tadiuie 10.
Ta6muua 10— Ilepeuenp nporpaMMHOro odecrieueHus

Ne i/ HaumenoBanue
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  IpPH
OCYLIeCTBJIEHHH 00Pa30BaTeJIbHOIO MPOLEcca Mo AUCHHIINHE
[Mepeuens ucnonb3yemMbIx HHGOPMALMOHHO-CIIPABOYHBIX CUCTEM MTPEICTABIICH B TaOIHULIE
11.

Tabauua 11— INepeyeHb MHPOPMALMOHHO-CIIPABOUHBIX CHCTEM

Ne HaunmenoBanue Ccbuika Ha pecypce
n/n
1 Hayunast anextpoHHas Oubnaunoreka | https://www.elibrary.ru/defaultx.asp
2 [opran DenepanbhbiX | http:/www.fgosvo.ru

rocyIapCTBEHHBIX 00pa30BaTEeIbHBIX
CTaH/aPTOB BBICIIIETO 00pa30BaHMUs

3 Enmunast  kommekuus — umgpossix | http:/school-collection.edu.ru
00pa3oBaresbHbIX PECYPCOB

4 DdenepanbHbIi ueHtp | http:/fcior.edu.ru
nH(OpPMAIMOHHO-00pa30BaTEIbHBIX
pecypcoB

5 Bubmnorexa I'VAIT https://lib.guap.ru/jirbis2/

6 Poccuiickas HauuoHanbHas | http/www.rsl.ru
Oubnuoreka

7 Hayunas snextponHas Oubnnoreka | https://cyberleninka.ru/

8 T'ocynapcTBenHas nyOmyHas | http:/www.gpntb.ru
HAy4HO-TEXHUYECKas  OubImoTeka
Poccun

9 LlentpanbHas 6ubnuoreka | www.edulib.ru
00pa3oBaTeIbHbIX pecypcoB
MunoOpuayku PO

10 DJeKTpoHHO-O0MbIMoTeYHast cucteMa | https://www.urait.ru/
(OBC) «IOpaiiT»

11 DnekTpoHHO-0ubIHoTeuHas cuctemMa | https:/www.book.ru/
«Book.ru»

12 DneKTpoHHO-0nbIMoTeYHast cucTema | https:/new.znanium.com/
«Znaniumy

13 DnekTpoHHO-O0MbOIMOTeYHast cucteMa | https://e.lanbook.com/
n3aTenscTBa «JIanny»

14 DJeKkTpoHHO-O0MbIMoTeYHas cucteMa | http://www.iprbookshop.ru
«IPRbooks»

15 DJeKTpOHHAs 6asa na"aeiX | https://www.mendeley.com
«Mendeley»

16 OmnnaiiH-6nbnuoreka  coobiectsa | https://ieeexplore.ieee.org/Xplore/home.jsp
IEEE

17 Web of Science Core Collection — | http://webofscience.com
nojuTeMarnyeckass — pedepaTHBHO-
oubnuorpapuueckas "
HayKOMeTpHYecKas
(obubanomeTprueckas) 6a3a TaHHBIX

18 DnektpoHHas 0a3a gaHHBIX «Scopusy | http://www.scopus.com

9. MartepuajbHO-TeXHU4YecKas 0a3a

CocraB  MarepualbHO-TEXHHYECKOW 0a3bl, HEOOXOOUMOW AJsl  OCYILIECTBIICHHUS
00pa3oBaTenbHOTO Ipolecca 110 AUCIUIUINHE, IPEJCTaBIeH B Tadauel2.
Tabnuia 12 — CocraB MaTepualibHO-TEXHHYECKOW 0a3bl

No

HaumeHnoBanue cocTaBHON 4acTH MaTepHaIbHO-
n/n TEXHUYECKOH 6a3bl

Howmep aynutopun
(TIpu HEOOXOAMMOCTH)

1

Jlex1imoHHas ayAUTOPHs

KomnbroTepHslii ki1acc

10.1.

10.0OneHo4HBIE CPEACTBA IJISl NPOBEICHUS IPOMEKYTOYHON aTTeCTaAlMH

CocTaB OLIEHOYHbIX CpeacTB JJisl NPOBEICHUS l'[pOMe)KyTO‘[HOﬁ aTrTeCTalluu

CocraB OLEHOYHBIX CpEJICTB JJIsI IPOBEICHUS IPOMEXKYTOYHOH AaTTeCTaluu
00y4aroUIMXCcs 110 JUCLHUIIMHE NPUBeIeH B Tabmuie 13.
Ta6mnuia 13 — CocTaB OLIEHOYHBIX CPEJICTB AJIs IPOBEACHHS IIPOMEKYTOYHON aTTECTAI[HH




By npomMexyToyHOHM aTTecTaluu ITepeyeHb OIICHOUHBIX CPEJICTB

DK3aMeH

CrucoK BOIPOCOB K 9K3aMEHY.

10.2. B KauecTBe KPUTEPHEB OLICHKU YPOBHs C(HOPMUPOBAHHOCTH (OCBOCHUS) KOMIICTCHIIUH
00y4aroIIUMHKCS TIPUMEHSIETCS 5-0a/ulbHasl IIKaJla OLEHKH C(HOPMHUPOBAHHOCTH KOMIICTEHIINH,
KOTOpasi mpuBezeHa B Tabiune 14. B Teuenne cemectpa MoxeT ucnons3oBatbes 100-6amipHas
[IKaJla MOIYJIbHO-PEUTHHIOBOW CHUCTEMBbl YHHBEpPCHTETa, MpPaBHUJa HCHOJIb30BAHUS KOTOPOIi,
YCTAHOBJIEHBI COOTBETCTBYIOLINM JIOKAIbHBIM HOPMAaTUBHBIM akToM 'Y AIL

Tabauna 14 —Kpurepuu oneHKH ypoBHsI CHOPMHUPOBAHHOCTH KOMITCTCHITHI

Oerica KOMICTCHIN Xapaxrepucrrka chOpMUPOBAHHBIX KOMIICTCHIIHIH
5-OaJutbHast IIKaa paKTep P
— oOyuaromuiicss TryOOKO M BCECTOPOHHE YCBOWJI IPOrPaMMHBIN
MaTepuait;
— YBEPEHHO, JIOTHYHO, OCJIEI0OBATEILHO U IPAMOTHO €r0 H3j1aracT;
COTIIIHOY — OnHUpasich Ha 3HAHHS OCHOBHOM M JONOJHHUTEIBHON JHTEPaTyphI,
TECHO  TNPUBS3BIBACT YCBOCHHbIC HAy4YHbIE IOJOXKEHHS C
«3a4YTEHO» o
MPaKTUYECKON JIEATEIbHOCTHIO HAIIPABIICHNUS;
— yMeJI0 000CHOBBIBACT M apTYMEHTUPYET BbIIBUIAEMbIC UM HJICH;
— JIeJIaeT BEIBOJLI M 0000IIEHHS;
— cBOOOJTHO BJIaJICET CUCTEMOI CIeMaIM3HPOBAaHHBIX IOHTHH.
— o0ydJaromuiics TBEpIO YCBOWJI IIPOTPaMMHBII  MaTepual,
IPaMOTHO M MO CYIIECTBY H3JIaraeT €ro, ONHpasCh Ha 3HAHHS
OCHOBHOM JUTEPaTypPhI;
— HE JIOITyCKAeT CYIIECTBEHHBIX HETOYHOCTEH;
«XOpOILIO» .
— YBSI3bIBACT YCBOCHHBIC 3HAHUS C MPAKTHYECKOW JESATEIBHOCTBIO
«3a4YTEHO»
HarpaBJICHUs,
— apryMEHTHPYET Hay4YHbIE ITOJIOKCHHS;
— JIeJIa€eT BLIBOLI M 0000IIEHHMS;
— BJIaJieeT CUCTEMOMN CIelHaTU3UPOBAHHBIX MOHSITUH.
— o0y4aromuiicss yCBOWJI  TOJBKO OCHOBHOM  IPOrpaMMHBIH
MaTepuall, o CYIIECTBY H3JIaraeT ero, ONMUpasch Ha 3HAHUS TOJBKO
OCHOBHOM JIUTEPATYpHI;
— JIONYCKAaeT HEeCYIIECTBEHHbIC OMIMOKK 1 HETOYHOCTH;
«yOBIICTBOPUTEIIHHOY .
— WCIIBITHIBACT 3aTPYHCHUS B IPAKTHYECKOM IMPUMEHEHUH 3HAHUM
«3aUTEHO
HarpaBJICHUS,
— ¢11a00 apryMEHTUPYET Hay4YHBIC [OJIOKEHUS;
— 3aTpyAHseTcs B GOPMYTHPOBAHUU BBHIBOAOB U 0000IICHHI;
— YAaCTUYHO BJIAJICET CUCTEMOH CIICIMANTN3UPOBAHHBIX MOHATHH.
— oOyyaromuiicss He YCBOWI 3HAYMTEJbHOH YacTH IPOrpaMMHOIO
Marepuaa,
— JIONyCKaeT CYyNIECTBEHHbIE OMMOKM M  HETOYHOCTH IIpH
«HEYIOBJICTBOPUTEIILHO»
paccMOTpeHHH Mpo0iIeM B KOHKPETHOM HalpaBJICHHUM;
«HE 3a4TEHO» .
— MCHBITHIBACT TPYJHOCTH B MPAKTUYECKOM MPHUMEHEHUH 3HAHUIA;
— HE MOXXET apryMEHTHPOBATh HAYYHBIC [TOJI0KECHHS;
— He QOpMYIIHMpPYET BHIBOAOB U 0000IICHHH.
10.3. TunoBble KOHTPOJILHBIE 32aHUA HJIM HHbIE MATEPHAJIbI.

Bompocs! (3agaun) ajs 5K3aMeHa [IpeAcTaBiIeHbl B Tabiume 15.
Tabuuua 15 — Borpocs! (3a1a4u) 71st 9K3aMeHa

Ne i/

Kon

[epeuenp BompocoB (3a1a4) 115 9K3aMeHa
HHJHMKaTOpa

1 | Onpenenenue KpOCCILIATPOPMEHHOCTH. [Ipumepsr! | I1K-3.3.1
kpoccmiardopmenHoro 10 T1K-3.3.2

2 | IIporpamMmHas u annaparHas KpOCCIUIAT(OPMEHHOCTb. IIK-3.3.1
MK-3.3.2

3 | KpoccrnarhopMEHHOCTh Ha YPOBHE HCXOJHOTO KOJA. IIK-3.3.1
I1K-3.3.2

4 | KpoccrmarhopMeHHOCTh Ha ypoBHE ucmodHseMbix Mopaysneit. | [TK-3.3.1
Bupryansnble MalIMHEL I1K-3.3.2

5 | Tunel ¢aitno B UNIX, nepeuenp ¥ HazHaueHue ux arpuOytos, | [1K-3.3.1
KOMaH/Ibl JUIS YIIpaBJIeHusI aTpuOytaMu (ailios 11K-3.3.2

6 | KonBeiiepHoe BbIOJIHEHHE KOMaH/ B 000s10uke sh/bash. I1K-3.3.1
7 | Ilpuembl nmepeHanpaBieHHs CTaHIAPTHBIX IOTOKOB BBOJa-BhiBoAa | I1K-3.3.1
JUTSL IPHJTIOIKCHHM. T1K-3.3.2

8 | Ilpuembl  paszneneHus craHpapTHoro mortoka BeBoja u | [1K-3.3.1
CTaHAaPTHOT'O [TOTOKA OIMINOOK. T1K-3.3.2

9 | ACHHXpOHHBII 3amycK MPHJIOKEHHH ¢ momolslo ciyx0 cron u | [TK-3.3.1
screen (tmux). I1K-3.3.2

10 | O6nacTs BUAMMOCTH EPEMEHHBIX B ClieHapHsx bash. T1K-3.3.1
I1K-3.3.2

11 | BpeMeHHbIE M TIOCTOSIHHBIE 3HAYEHUS IEPEMEHHBIX OKPYKEHHS. IIK-3.3.1
IK-3.3.2

12 | Bugsl aprymeHtoB QyHkumu Ha s3eike Python: dopmansnsie, | T1K-3.3.1
MTO3MIIMOHHBIE M CIIOBAPHBIE aPIyMEHTBHI. I1K-3.3.2

13 | IlonsTHe UTEpaTOpa U UTEPUPYEMOro 0OBEKTA. TIK-3.3.1
I1K-3.3.2

14 | CranpaprtHblie kKoHTelHepsl B Python: koprexu, crincku u cinosapu. | [1K-3.3.1
I1K-3.3.2

15 | Ucnonb3oBanue ¢yHKIMH B KadecTBe aprymeHta. Cunrakcuc | I1K-3.3.1
J15iMO/1a-BBIPAKCHUH . T1K-3.3.2

16 | O6paboTka uckiodYeHuit B s3bike Python. T1K-3.3.1
I1K-3.3.2

17 | Beictpoe co3aanue u npeoOpazoBaHie KOHTeHHepoB ¢ momorsio | [TK-3.3.1
«TEHEPAaTOPHBIX» BBIPAKECHUMH. I1K-3.3.2
T1K-3.B.1

[IK-3.B.2

I1K-3.B.3

I1K-3.B.4

18 | IIpobaemsl  co3manusi  kpoccmiardopmernHoro rpaduyeckoro | [TK-3.3.1
0JIb30BATEIILCKOrO HHTEpdeiica. 11K-3.3.2

19 | IlepeueHb 1 Ha3HAYCHHE OCHOBHBIX MOAYyJiei 6ubmroTekn Qt. T1K-3.3.1
I1K-3.3.2

20 | Hasnauenne docker-konTeifHepoB ¥  3amyck mpukiagaeix | [1K-3.3.1
MIPUIIOKEHUH B HUX. T1K-3.3.2

21 | bazoBsle 3JIEMEHTBI 10JIb30BaTEIbCKOrO uHtepdeiica, | I1K-3.3.1
npegocrasisiemsle Qt. T1K-3.3.2

22 | MexaHHU3M CUTHAJIOB U CJIOTOB JJIsl opranu3anuu B3aumoneicreus | I1K-3.3.1
00BekTOB B Qt. 11K-3.3.2

23 | NnTepHalionanu3ays NpuIoKeH!i ¢ moMouipo U 6e3 nomouw | [1K-3.3.1
Qt I1K-3.3.2

24 | TloxroroBKa IUCTPHOYTHBOB KpoccIIaTGopMeHHbIX npunoxenui. | I[1K-3.3.1
IK-3.3.2




25 | TexHonoruu HEeNpepbIBHON HHTErpaluu nporpammuoro | [1K-3.3.1

obecreueHus. I1K-3.3.2

26 | Ilpaktuka Oe3omacHod paboThl ¢ TekcroM B oxHoOadtHON M | I1IK-3.3.1

MHOT00aiTHOH KOITHUPOBKE I1K-3.3.2

IK-3.B.1

I1K-3.B.2

IK-3.B.3

I1K-3.B.4

27 | Yuer paznuumii (aiyioBBIX cHCTEM pas3indHbIX onepaunoHHbix | [1K-3.3.1

CHCTEM B KOJIe IPHIIOXKEHH Ha si3bIke Python [1K-3.3.2

28 | [loTeHuuanbHble  TPYIOHOCTH,  CBA3aHHble ¢ nepeHocoM | I1K-3.3.1

MPOrpaMMHOT0 00ecIeYeH sl Ha IPOLeCcCOpPbI Ipyroi apxutektypsl. | [1K-3.3.2

IK-5.3.2

IK-5.3.3

I1K-6.3.3

29 | ABTomaTH3HpOBaHHOE co3aanue fokymenTauu Ha I10 ¢ momomisio | TTK-3.3.1

Moy sphinx IK-3.3.2

MK-5.V.1

30 | Buns! recruposanus [10 T1IK-4.3.1

I1K-4.3.2

31 | O6ocunoBanmne narrepHa «Pa3paborka uepe3 TectupoBanue» (test | [1K-4.3.1

driven development) IK-4.3.2

32 | Co3nganue MOAYIbHBIX TECTOB B MPOrpaMmax Ha sizbike Python [IK-3.3.1

IK-3.3.2

K-4.v.1

[K-4.Y.2

33 | [Ipumep opraHu3anuy aBTOMaTU3upoBaHHOro TectupoBanus c | [1K-3.3.1

TTOMOIIBIO MOAYJIS pytest IK-3.3.2

I1K-4.B.1

I1K-4.B.2

I1K-4.B.3

34 | Ilpumep CO3JIaHUS CKPHIITa JUIS aBromaruueckoro | I1K-5.B.1
JOKYMECHTUPOBAHUS IPOrPAMMHOT0 MOJIyJIs Ha si3bIKe python

35 | HanmcaTh (pyHKIUIO, CIOCOOHYIO yCHEemHO IpoiTH 3amgaHHbIe | [1K-4.3.1

MOJyJIbHBIE TECThI T1K-4.3.2

K-4.vY.1

[K-4.Y .2

I1K-4.B.1

[1K-4.B.2

I1K-4.B.3

36 | B mpuBeneHHoil komaHae 3amycka MonyiapHoro tectuposanus | [1K-4.3.1

HAWTH U UCIIPABUTH OIIHOKY [1K-4.3.2

K-4.vY.1

[K-4.Y.2

I1K-4.B.1

[1K-4.B.2

I1K-4.B.3

37 | Ilo npuBeneHHOMY KOy porpaMMsbl Ha sizbike python onpenenuts | [IK-3.B.1

pE3yNbTaT BBI30Ba IPOrPaAMMBI [1K-3.B.2

IK-3.B.3

I1K-3.B.4

38 | Bammcate komaHgy B oOomouke bash s 3amycka ckpunra Ha | [1K-3.3.1
IPOHM3BOJIBHOM sA3bIKe, (aiim KoToporo npoctymeH Tombko mr | I1IK-3.3.2
YTEHUs IIK-3.B.1
IK-3.B.2
IK-3.B.3
I1K-3.B.4

39 | U3MeHuTh MpHUBEACHHBIM KOJ Mporpammbl ¢ menbio poctmxenus | [1K-3.B.1
kpoccruarpopmennoct (npaBuibHoi padotet B OC Linux wu | [TK-3.B.2
Windows) T1K-3.B.3
11K-3.B.4

40 | Haiitn ommOKy B NPUBEICHHOM clieHapuu [uisi aBromatuyeckoro | [TK-3.V.1
JIOKyMEHTHPOBAHUS KOJa IIK-3.¥.2
IIK-3.¥.3
VK-1.B.1
VK-1.3.2
VYK-1.V.1
VYK-1.Y.2
YK-1.V.3

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

Ne i/t [epeuens BompocoB (3aaau) ajist 3aueta / nudd. 3auera
V4eOHBIM [JIAHOM HE TIPELYCMOTPEHO

Ilepeuerp TeM 1 KypcOBOTO IIPOCKTHPOBAHMS/BBHIOJHEHUS KypCOBOH paboThI
npeZicTaBieHbl B Tabuie 17.
Tabnuua 17 — TlepedeHp TeM i KypCOBOTO MPOCKTUPOBAHHS/BBIMOIHEHHS KYPCOBOI
a0OTBI

IIpumepHbIit nepevyeHb TeM JUTSt KypPCOBOT'O
MIPOEKTUPOBAHMSI/BBINTOJIHEHHSI KypCOBOH pabOThI
Y4eOHBIM ITAHOM HE MPEAYCMOTPEHO

Ne i/

Bompocsl s npoBeAeHHWs INPOMEXKYTOYHOH AaTTECTAllMd B BHIE TECTUPOBAHHS
npezcTaBieHbl B Tadmuie 18.

Tabnuia 18 — [pumepHsIii nepedeHb BOMPOCOB VISl TECTOB

Ne i/ . Kon
TIpuMepHBIii IepeYeHb BOIPOCOB sl TECTOB
HHIHKATOpa

YueOHBIM IIIaHOM HE IPETYCMOTPEHO

IlepedeHb TeM KOHTPOJBHBIX PabOT MO AMCHUIUIMHE OOYYarOUIMXCs 3a04HON (HOPMBI
00y4eHust, Ipe/IcTaBIeHb! B Tabuuie 19.
Tabauna 19 — IlepeyeHb KOHTPOJIBHBIX PabOT
Ne i/ IlepeyeHb KOHTPOIIBHBIX pabOT
YueOHBIM ILIAHOM HE IPETyCMOTPEHO

10.4. Meroauueckue  MaTepuaibl,  ONpPEAENSAIONIME  IPOLEAYpPbl  OLEHHBAHUS
WHJIMKATOPOB, XapaKTepU3YIOIIMX OTamnbl (OPMHUPOBAHMS KOMIETEHLHMH, colepxarcs B
JIOKaJIbHBIX HOPMAaTUBHBIX akTax ['YAII, pernaMeHTHpyIOLMX IOPSAOK M IPOLERYPY
MPOBEJICHUSI TEKYIIEro KOHTPOJIS YCIIEBAEMOCTH U MPOMENKYTOYHOH aTTeCTalMU 00Yy4aromnXCst
I'VAIL



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

11.1. MeTtoanyecKkue yKa3aHHusl Al 00y4alOIIMXCS MO OCBOEHHIO JIEKIHOHHOIO
MarepHaJja.

OCHOBHOE Ha3HAYCHHE JICKIHOHHOTO MaTepualia — JIOTHYECKH CTPOWHOE, CHCTEMHOE,
ri1y0oKoOe 1 SICHOE M3JI0KEeHHEe yueOHoro Matepuaia. HazHadeHue coBpeMEHHOM JIEKIIMU B paMKax
MUCUMIUIMHBL HE B TOM, 4YTOObI IMOJYYHTh BCIO HH(OpPMALHUIO 1O TeMe, a B OCBOCHHUHU
(yHAaMEHTANBHBIX MPOOJEeM JTUCLUUIUIMHBL, METOJAOB HAYYHOTO T[IO3HAHHUS, HOBEHIINX
JOCTHDKCHHI Hay4yHOW MbICIU. B yueOHOM mporecce JIEKIHMs BBIIOJIHSAET METOHOJIOTHYECKYIO,
OpraHU3alMOHHYI0 ¥ MH(OPMALMOHHYIO (QyHKUNH. JIKIMs pacKpbiBacT MOHITHHHBINA armapat
KOHKPETHOW 001acTH 3HaHUs, €€ MpoOJeMbl, JaeT LEIbHOE NPEACTaBICHHE O JMCLUILIMHE,
MOKa3bIBACT B3aUMOCBSI3b C IPYTUMHU TUCHHUIUTHHAMH.

Ilnanupyemble pe3yabTaThl IPH OCBOCHHH 00YYAIOIUMUCS JCKIIMOHHOIO MaTepraia;

—  TIOJy4eHHE COBPEMEHHBIX, IIEIOCTHBIX, B3aMMOCBS3aHHBIX 3HAHUI{, YPOBEHb KOTOPBIX
OIpenensieTcs LIeJIeBOH YCTaHOBKOM K KaXKA0i KOHKPETHOU TeMe;

—  MOJIy4eHHE OIbITa TBOPUECKON pabOThl COBMECTHO C MPEIO/iaBaTeiieM;

— pasBuTHE NPO(ECCHOHANBPHO-ACIOBBIX  KayecTB, JIOOBH K TpeaMery u
CaMOCTOSITEILHOTO TBOPYECKOTO MBILIUICHUSI.

— MosIBJIeHHE HEOOXOIUMOr0 HHTepeca, HEOOXOANMOro Il CAMOCTOSTENIbHOM PaboThI;

— MOJy4eHHE 3HaHHI O COBPEMEHHOM YPOBHE Pa3BUTHS HAYKU M TEXHUKH U O IIPOTHO3E
UX pa3BUTHUs Ha OJIMKANILIIE TOJIBI;

— HAYYUThCS METOAMYECKH o0padaThiBaTh MarepHai (BBLACIATH TJIABHBIC MBICIH U
MOJIOXKEHHSI, IPUXOAUTh K KOHKPETHBIM BBIBOJIaM, ITOBTOPSATH UX B PA3IMYHBIX (OPMYIHPOBKaX);

—  MOJy4eHHE TOYHOTO MOHMMAHHMS BCEX HEOOXOIUMBIX TEPMHHOB U MOHSATHH.

JleKuMOHHBI Marepuas MOXET COMPOBOXKIATHCS — JIEMOHCTpAllMedl  CaiijioB |
UCIIOJIb30BaHMEM Ppa3JAaTOYHOrO Marepuaina MpH MPOBEJCHUH KOPOTKHX JHUCKyccuit 00
0COOCHHOCTSX IPUMEHEHHS OTEIbHBIX TEMATHK MO JTUCLHILIHHE.

CrpyKTypa npeaocTaBiaeHus JEKIIMOHHOTO MaTepuara:

—  H3JI0XEHHE TEOPETUYECKUX BOIPOCOB, CBSI3aHHBIX C PACCMAaTPHBACMON TEMOU;
— 000011eHHE N3I0KEHHOTO MaTEpHAa;
— OTBETHI Ha BO3HHUKAIOLINE BOIPOCHI IO TEME JICKIHUH.

TeopeTnueckue BOIPOCH! IPUBEAEHBI B pazaenax 4.1 u 4.2.

11.2. MeTtoauyeckue  ykazaHusi sl 00y4yalIIMXCS 10  BbINOJHEHHIO

J1a00paTOpPHBIX padoT

B xo0/¢e BINONTHEHNUS 1a00paTOPHBIX pabOT 00YUAFOLIMIACS JOJKEH YIIIyOUTh U 3aKPETUTh
3HAHUSI, IPAKTUYECKHE HABBIKU, OBJIAJICTh COBPEMEHHON METOIUKOM U TEXHHKOW dKCIepUMEHTa
B COOTBETCTBHM C KBAIM(HUKALUOHHOW XapaKTEpPUCTUKOW oOydaromierocs. BoinonHeHne
Ta00paTOPHBIX PadOT COCTOUT U3 SKCIICPUMEHTAIBHO-IIPAKTHICCKOM, PaCIeTHO-aHATUTUYCCKON
4acTeil ¥ KOHTPOJIBHBIX MEPOIPHUSITHH.

BeinonHeHne 1a00paTOpHBIX PabOT 00y4aroUIMMCS SIBISETCS HEOTHEMJIEMOW YacThIO
M3y4YCHHs [MCLUMUIUIMHBIL, ONpeesieMOi ydeOHbIM IUIAHOM, W OTHOCHTCSL K CpEICTBaM,
ofecreunBarOMIM PEIICHHE CICAYIOIUX OCHOBHBIX 3a/ja4 00y4aloIerocs:

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

—  3aKperuIeHue, pa3BUTHE U ACTANN3ALMS TEOPETUYECKUX 3HAHUI, MTOTYUSHHbIX HA JICKLIUIX;

— TOJIy4eHHe HOBOI MH(POPMAIMH 110 H3y4aeMOH TUCIHUILIHHE;

— TpHOOpEeTEeHHE HABBIKOB CaMOCTOSTENILHOW pabOThl C J1abOpaTOpHBIM 00O0pPYIOBAaHHEM U
npudopamu.

3aganue U TpeOOBAHUS K IPOBEICHUIO J1a00PAaTOPHBIX paboT

Bapuant 3amganus no Kaxaoil gabopaTopHOW paboTe OOydaroUIMHCS MOdy4aeT B
COOTBETCTBHH C HOMEPOM IO XypHaily rpynmsl. Ilepex mpoBeaeHneM 1abopaTopHOi paboThI
obydarolieMycsi ClielyeT BHHUMATEeIbHO O3HAKOMHUTHCS C METOAMYECKUMH YKA3aHHSMH 10 ee
BBITIOJIHEHHIO. B COOTBETCTBHH C 3aaHHeM 00YyYarOIIHICS JODKCH TIOArOTOBHTH HEOOXOHMBIE
JIAHHbIE, IOJYYUTh OT IPEHojaBaTeNs [OIyCK K BBINOJIHEHHIO Ja00paTOpHO# paboTsl,
BBINIOJIHUTh YKa3aHHYIO IIOCJIEIOBATEIbHOCTD ACHCTBUIL, MONYYUTh TpeOyeMmble pe3yibTaThl,
0(OPMHTH U 3aIIUTUTH OTYET IO JTAOOPATOPHOI paboTe.

Crpykrypa 1 hopma oTyera 0 1abopaTopHO padore

TUTynbHBINA THCT

Lless paboTsl

3ananue k 1abopaTopHOil pabote

TeopeTnyeckue IMOJOKEHHUS, HUCIOJIb3yEeMble MPH BBINOJHEHUH JabOpaTOPHOI

B W~

paboTel

OmnucaHue mpolecca BHIIOIHEHUS 1abopaTopHOW paboThI
WnmoctpaTuBHbIil MaTepuan (TabauLbl, TpadMKU, CXEMBbI)
IMoiy4eHHbIC Pe3yabTaThI

BeiBoab! 1o 1abopatopHoit pabote

03N

TpeboBanus k odopmiieHUIO oTYETa O J1IADOPaTOPHOI paboTe

IIpu odopmnennn otuera o abopaTopHOi padorte cieayer moab3oBarbes [OCT 7.32-
2017 u3manus 2017 roxa.

IIpaBuna opopmieHus TekctoBbix JokyMeHToB o ['OCT 7.32-2017, a Taxxe TUTYJIbHbIE
JIACTHI Ta0OpaTOPHEIX paboT nmpencTaineHsl Ha caiite ['YAIT (https://guap.ru/standart/doc).

11.3. Mertoanyeckue  yKazaHMs A8 O0y4yalOLIUXCsl 1O  MPOXOKAEHHUIO
€aMoCTOATEJbHOH padoThl

B Xojae BBIMOIHEHUS] CAMOCTOSTENBHOW PabOTHI, 00YUYArOLIMICS BBIIONHIET PaboOTy MO
3aIaHUI0 M TP METOJMYECKOM PYKOBOJCTBE NpPENojaBaTens, HO 0e3 ero HernocpeICTBEHHOTO
y4acTusl.

B mporecce BBIMOIHEHUS] CAMOCTOSTENBRHONH PadoThl, y oOydatouierocs GopMUpyeTcs
Lesecoo0pazHoe MIaHUPOBaHHE PadoYero BpeMeH!, KOTOPOE MO3BOJISET UM Pa3BUBATh YMEHUS U
HAaBBIKH B YCBOCHHHM M CHCTEMaTH3allMM IPUOOpETaeMbIX 3HAHHM, 00ECIEUYUBACT BBICOKHUIA
YPOBEHb YCHEBAaEMOCTH B MEpHOJ OOy4eHHs, MOMOTraeT MOJYYUTb HABBIKH ITOBBIICHUS
po(hecCHOHABHOTO YPOBHSL.

MeToAnMueCKUMH ~ MaTepuajaMH,  HAIpaBISIONMMH  CaMOCTOSTENbHYI0  padoTy
00y4aroUIMXCs SIBISIFOTCS:

—  yueOHO-METOIMUYECKUH MaTepua 0 JUCIHUILIMHE.

IepeyeHb TeM s CaMOCTOSTENBLHOTO U3yYCHHS:

11.4. MeTtoauyeckue ykazaHusi sl 00y4alolUUXcsl MO MPOXOKICHHIO TeKyIero

KOHTPOJISI yCIIeBaeMOCTH.

Texyuii KOHTPOJIb YCIIEBaEMOCTH NpEIyCMaTpUBaeT KOHTPOJIb KauecTBa 3HAHUU
00y4aromuXCsl, OCYIIECTBIIIEMOIO B TEUEHHE CEMECTPA C LEIbI0 OLIEHUBAHUS XOZa OCBOECHUS
JquctMIuHbL. [IpH TekyleM KOHTpOJe YCIeBaeMOCTH YUUTBIBAETCS YUCIIO YCIEHIHO CIAHHBIX
nabopaTopHbIX paboT, a TaKKe NMUCbMEHHas MpOBEpOdYHas padoTa Mo MaTepuanam JIeKLHi,
IpoBoAnMas Ha 8 y4eOHOI HeJene ceMecTpa.

Cucrema OLEHOK IIPU NPOBEACHNUH TEKYIIEro KOHTPOJIS OCYIIECTBISIETCS] B COOTBETCTBUU
¢ tpeboBanmsimu [lonoxkenmit «O TekymeM KOHTpOJIE YCHEBAEMOCTH W IPOMEXYTOUHOMH
aTTeCTalNy CTyeHTOB 1 acniupanToB 'Y AIl, oOyuaromuxcs o o6pa3oBaTesIbHBIM IPOrpaMMam



BhICIIET0 0Opa3oBaHus» U «O MOAYJIBHO-PEHTHHIOBOM CHCTEME OLCHKHM KauecTBa y4ueOHOIt
paboTtsl ctynenToB B ['YAID».

Texymuii KOHTPOJNB YCHEBaEMOCTH O0ECIeYMBAcTCs IPOBEPOYHBIMU paboTamu,
HaIpaBJIeHHbIMH Ha IPOBEPKY CTEIIEHN OCBOCHUS JIEKLIIHOHHOTO MaTepHala, TAKKe YUUThIBAIOTCS
CpPOKM cha4yd JIabOpaTOpHBIX paboT. B ciydae BBINONHEHHMS M yCHENIHOW chadd MeHee 2
71a00paTOPHBIX paboT, a TaKKe B CiIydac HEBBINOJIHEHHS WM HEYCIICIIHON Ca4u IIPOBEPOYHON
paboThl Ha MOMEHT IPOBEIEHMS TEKYLIEro KOHTPOJISI YCIEBAaeMOCTH, OOYyYalOLIMHCS, IpU
YCIICITHOM NIPOXO’KIEHUN IIPOMEKYTOYHON aTTecTalny B (popMme IK3aMeHa, HE MOXKET ITOJIyYUTh
aTTECTALMOHHYIO OLIEHKY BBILIE «XOPOLIO». B cilydyae HEBBINOIHEHUsSI HU OJHON 1a00OpPaTOPHOM
paboThl Ha MOMEHT IPOBEACHMS TEKYLIEro KOHTPOJISI YCIEBAaeMOCTH, OOYyYaloLIMHCS, INpU
YCIIEITHOM NPOXO’KAECHUU IIPOMEKYTOYHON aTTecTalny B (popMme K3aMeHa, HE MOXKET ITOJIyIUTh
aTTECTALMOHHYIO OLIEHKY BBIIIE «YIOBJICTBOPUTEIBLHOY.

11.5. MeTtoauyeckue  yKasaHusi QA 00y4yalomMXcsl 10  IPOXOKICHHIO

NMPOMEKYTOUHOI aTTecTalMu.

IMpomexyTounas  arrecraudss  OOy4YalOIIMXCsS  MPEAyCMaTpUBAcT  OLCHUBAHHE
MPOMEKYTOUYHBIX U OKOHYATEIBbHBIX PEe3yJIbTATOB 00yueHHs No auciuiuinHe. OHa BKIIOYAET B
cebs:

—  oKk3aMeH — (opma OLEHKM 3HaHWi, MOJYYeHHbIX OOyd4alolMMcs B Hpolecce
M3yYeHHs BCEH JAMUCLUIUIMHBI WM €€ YacTH, HAaBBIKOB CAMOCTOSITENBHOM pabOoThI, CIIOCOOHOCTH
MPUMEHATh HX [UIsl PEIICHUs] TNPaKkTHYeCKUX 3ajad. OK3aMeH IPOBOJHUTCS B HEPUOJ
9K3aMEHAIIMOHHOW CECCHUM M 3aBEpIIASTCSl ATTECTALMOHHON OLICHKOHW «OTIMYHO», «XOPOLION,
«yIIOBIICTBOPUTEIILHOY, KHEYIOBJICTBOPUTEILHOY.

B cnydae HEBBINONHEHUS W/IIM HEyCIelHoi craun | u Gosiee 1abopaTopHBIX padoT,
MaKCHMaJllbHasl OLIEHKAa Ha 9K3aMEeHe CHIKaeTcsl Ha 1 0asul 3a KaXk/ylo HeCIaHHYI0 1Jab0paTOpHYIO
paborty.

CucremMa OLIEHOK INpPHU TPOBEICHUM IPOMEXKYTOUHOH aTTECTallMM OCYIIECTBISETCS B
cooTBeTcTBUM ¢ TpeboBaHumsMu IlomoxeHuid «O TeKymeM KOHTpPOJIC YCIEBAaeMOCTH U
MPOMEKYTOYHOU artectauuu cryfeHToB ['YAII, oOydarommxcst mo mporpaMMbl BBICHIETO
obpasoBanus» U «O MOAYIbHO-PEHTHHIOBOI CHCTEME OLICHKH KadecTBa yueOHOH paboThl
ctyzneHTos B ' VAII».

Jluct BHeceHUs U3MEHEHHH B pabouyIo NporpaMmy JUCLUILIMHBL

Jlata  BHeceHus

HU3MEHEHUI
JIOTIOJTHEHUH.
IToamuce
BHECIIIETO
M3MEHEHUS

"

CopnepxaHue N3MEHCHUH 1 TOTIOJTHEHUIH

Jata u Ne
IIPOTOKOIIA
3aceqaHus
Kadenpst

TToamuce
3aB.
kadenpoit




