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PaGouast nporpamma cocraBnena Ha ocaHose @I'OC BO - cnenpanmureT 1o
cnemraibrocTr 10.05.03 MudopmanronHas 6€30MacCHOCT aBTOMATU3UPOBAHHBIX CHCTEM
(mpuxa3z Munobpuayku Poccuu ot 26.11.2020 r. No 1457)

PaGouas nporpamma paccMoTpeHa U ogodpeHa Ha 3aceaHuu Kadeapbl
Mudopmarnku u wHPOPMATTHOHHOMH 6E30MaCHOCTH

03.02.2025. npoTtoxos Ne 5
3aB. kadeapoit %(ﬂ - W.U. bapankoBa

PaGouas nporpamma 0100pena METOANYECKOH KOMHCCHEH I/IBHA
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#
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NPOPEKTOP MO LUHPPOBU3AINH, KAaHA. TEXH. HAYK K.A. Pyban

)
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JIner aktyanu3anuu padoyeil mnporpamMmsl

Pabouast mporpamma nepecMoTpeHa, o0cyxieHa u ogoopena uist peanusarmu B 2026 - 2027
yueOHOM roty Ha 3aceganuu kagenpsl WMHbopmarnku u nHGOPMAIIMOHHON 6€30MaCHOCTH

[Iporokom or 20 1. Ne

3aB. kadenpoii I/I.I/I.f’dpaHKOBa

Pabouas mporpamma nepecMoTpeHa, 00cykieHa u oo0pena uist peanmsarmu B 2027 - 2028
yueOHOM roy Ha 3aceqanun Kadeapsl Hubopmaruku U nHGOPMAIIMOHHON 0€301MaCHOCTH

[Iporokom or 20 1. Ne

3aB. kadenpoit I/I.I/I.fapaHKOBa

Pabouas mporpamma nepecMoTpeHa, 00CykieHa u oo0pena uist peanm3armu B 2028 - 2029
yueOHOM roay Ha 3acenanuu kadeapsl Hudopmatuku u nHGopManoHHOM 0€30MacHOCTH

[IpoTokomor 20 . Ne

3aB. kadenpoit I/I.I/I.fapaHKOBa

Pabouas mporpamma nepecMoTpeHa, 00CcykieHa u oo0pena it peanm3armu B 2029 - 2030
yueOHOM roay Ha 3acenanuu kadgeapsl Hudopmatuku u nHGOpManoOHHOM 6€30MacHOCTH

[IpoTtokonm oT 20 1. Ne

3aB. kadenpoit I/I.I/I.fapaHKOBa

Paboyas nmporpamma nepecMoTpeHa, o0cyxeHa 1 ogo0pena s peanusaruu B 2030 - 2031
y4ueOHOM roay Ha 3aceqanuu kadeapsl Mudopmatuku u nHGOpMaIMOHHOM 6€301MacHOCTH

[Ipotokom ot 20 . Ne

3aB. xadenpoit n.n. fapaHKOBa

Paboyas nporpamma nepecMoTpeHa, 00CyXxieHa 1 o100peHa s peanusaruu B 2031 - 2032
y4ueOHOM roay Ha 3aceqanuu kadeapsl HMudopmaTuku u nHGOpMaMOHHOM 0€301MacHOCTH

IIpoTokomor 20 1. Ne

3aB. kadenpoii n.n. fapaHKOBa




1 Lesn ocBOeHMS TUCHUTLTUHBI (MOYJIs1)

Lenpro qucuurnHbl « TeXHOIOTUH B METOIbI POTPAMMHUPOBAHHUSD SBIISETCS
M3Y4YCHHE OCHOB COBPEMEHHBIX METOJIOB M CPEJICTB MPOTPAMMHUPOBAHUS ¥ POPMHPOBAHUH Y
00yJaronuxcs HABBIKOB UX MPAKTUYECKOTO IPUMEHEHUS B COOTBETCTBUU C TPEOOBAHUSAMU
®I'OC BO nmns cnenmansHocTH «MHDOpMarmoHnHas 6€301MacHOCTh aBTOMATH3UPOBAHHBIX
CUCTEM.

Jucnunnuza « TeXHOJIOrMy U METO bl IPOTPAMMUPOBAHUA» PACCMaTPUBAET
OCHOBHBIE ITOAXObI K IPOEKTUPOBAHUIO IIPOTPAMMHBIX CPEICTB, IIPEANOIIAracT OCBOCHUE
METOJIOJIOTHIA CTPYKTYPHOTO, IPOLETYPHOTO, (PYHKIIMOHAILHOTO, OOBEKTHO -
OPUEHTUPOBAHHOTO MTPOrPAMMUPOBAaHHUS, BEO-ITPOrpaMMUPOBAHUS, a TAK)KE METOJIOB
TECTUPOBAHUS U OTJIAJIKH IPOIPAMM.

2 MecTo AuCHUILIHHBI (MOAYJIsI) B CTPYKTYpe 00pa3oBaTe/IbHOM NPOrpaMMbl

JucuunnuHa TexHoIoruu 1 MEeTo/1bl MPOrpaMMHUPOBAHUS BXOAUT B 00513aTENIbHYIO
4yacTh y4eOHOrO Ij1aHa 00pa30BaTeIbHON IPOrPAMMBI.

J1i1st M3ydeHus AUCIUTUTHHBI HEOOX0IUMBI 3HAHUS (YMEHHUSI, BIIAJICHUS),
cOpMUPOBAHHBIE B PE3yJIbTaTE U3yUEHUS AUCUUIUINH/ MPAKTUK:

Opranuzanus 9BM U BBIYHCIUTEIBHBIX CUCTEM

Nudopmaruka

S3BIKH POTPaMMHUPOBAHUS

Nudopmanrionnsie TexHonoruu. bassl JaHHBIX

3nanus (yMEHHUsI, BIQICHUSI), TIOJTYYCHHBIE TTPU U3YYCHUH TaHHOU JUCITUTITUHBI
OyIyT HEOOXOIUMBI JJIs1 U3yUCHUS TUCITUTIINH/TIPAKTHK:

TexHomnorus moCTpoeHus 3aIMIICHHBIX pacpeesIeHHbIX TPUII0OKEHUN

Pa3paboTka u sKcIuTyaTanysi aBTOMaTU3UPOBAHHBIX CUCTEM B 3aIIMILIEHHOM
WCIIOJIHEHU U

Pazpabotka Siem cucrem

OcHoBel Data HH)XMHUpUHTA

[IporpammupoBanue Ha accembiepe

3aiuTa nNporpaMMHOro o0ecredeHus

MeTo/1bl HCKYCCTBEHHOTO MHTEIICKTa

3 Komnerennun ody4yaromierocsi, opmupyembie B pe3yJbTaTe 0CBOEHMSI

AUCUUILIMHBI (MOYJIs1) M IVIAHMPYEMble Pe3yJbTAaThl 00yYeHUst

B pesynbraTe ocBoeHuss AUCHUIIIHHBI (MOIynsi) «TeXHONIOTHH U METOIbI
MIPOrPaMMHUPOBAHHUS 00yUAIOIIUIICS TOJKEH 001aaaTh CIeAYIOUUMH KOMIETCHIIUIMU:

Kon nanukaropa NHaukaTop AOCTHIKEHUS KOMITIETCHITUN

OIIK-7 CnocobeH co3naBaTh MpOorpaMMbl Ha sI3bIKax OOIIero Ha3HAuYeHUsl, IPUMEHSTh
METO/Ibl U MHCTPYMEHTAJIbHBIE CPEJICTBA IPOTrPAMMHUPOBAHUS JIJIs1 PEILICHUS
npodeccHoHANBHBIX 3a]1a4, OCYIIECTBISATH 0OOCHOBAHHBIN BEIOOP HHCTPYMEHTApHS
MIPOrPaMMHUPOBAHMS U CIOCOOOB OpraHU3AIUHU IPOTPAMM;

OIIK-7.1 Peanuzyet 6a30Bble aJrOPUTMBI CPEICTBAMHU S3BIKOB
IpOrpaMMUPOBAHUSL.

OIIK-7.2 IIpoexTupyer mnporpaMMHoe 00ecrieueHHe ¢ UCTI0JIb30BaHHEM CPECTB
aBTOMaTH3aIMU

OIIK-7.3 [IpoBOIUT KOMIIJIEKCHOE TECTUPOBAHUE U OTIIAJKY IPOTPAaMMHBIX
CUCTEM




4. CTpyKTypa, 00b€éM U coep:kaHHue TUCHHUIINHBI (MOLYJIs1)
OO0mmast TpyI0eMKOCTh JUCIHUILIINHBI COCTABISET 4 3a4eTHBIX enuHuI] 144 akaj. 9acoB, B TOM

qucie:

— KOHTaKkTHast pabota — 71,15 akan. yacos:
— aynuTopHas — 68 akaj. 4acos;

— BHeayauTopHas — 3,15 akaj. 4acos;

— camocTosTeNnbHas padora — 37,15 akan. 4acos;
— B JopMe IpaKTUIEeCKOH moaAroToBKH — 0 akaj. vac;

— MOJATOTOBKA K 3K3aMeHy — 35,7 akaj. yac

d)opMa aTTeCTalMu - 3K3aMCH

AynuTopHast g
KOHTaKTHas paborta = dopma TeKyIero
o 5 X
5 B aKaJ. yacax 3) Bu, KOHTPOJIA
Pazzen/ Tema 3 (B axan ) = A y P Kon
S 3 © | caMoCTOATENnbHOM |  ycmeBaeMOCTH U
JIMCIATUTAHBI 5 e = . | xomMmereHnuu
O g 5 paboThI MPOMEKYTOTHON
Tlex mab. | mpakT. Z'S aTTecTaluu
3aH. 3aH. | © &
1. BBenieHue B TEXHOIOTHIO
pa3paboTKH NporpaMMHOTO
obecrieyeHust
CamocrosTenbHOe
1.1 SI3bIkM 1 mapaAUrMbl HEVICHIC
[IPOrpaMMHUPOBAHHUSI. qey6qﬂoﬁ u
WucTpymeHTanbHbIe M HAVIHO
cpeAcTBa A pa3paboTKu v
MIPOrPaMMHOTO JUTCPATYPEL,
06CCIICUCHIS 0,5 0,5 1 pabota c TectupoBanue OIIK-7.2
) MaTepuagamMu
Kommumnsitopsr n 5 p
P —— 00pa3oBaTENBEHOT
. ’ N o noptana u ObC.
Hcxonnblit KOz, MAaIIMHHBIN P
Kom, BaliT-Kox IlonroroBka k
? ’ TECTUPOBAHUIO
1.2 Turibl apXUTEKTyp CamocTosiTensHoe
MIPOrpPaMMHOTO u3ydeHHe
o0ecreyeHnsi: MOHOJIUTHAS yueOHOM 1
APXUTEKTYpPa, KITUECHT- Hay4HO
cepBepHasi apXUTEKTYpa, 4 JIUTEPaTypBI,
CEpBUC-OPUEHTUPOBAHHAS 0,5 0,5 1 pabora ¢ TectupoBanue OIlK-7.2
apXUTEKTYpa, MarepuagamMu
MHUKPOCEPBHCHAS 00pa3oBaTeNnpHOT
aApXUTEKTypa MPOrpaMMHOTO o moprana u ObC.
obecnieuenus, ooavnast TToaroroska k
apXUTEKTypa TECTHPOBAHUIO
CamocrosiTenpHOe
N n3ydeHre
1.3 J)KuzHeHHbIH 1UKI YIcHH
y4ueOHoOl 1
pa3paboTKH IPOrpaMMHOTO HayHO
obecnieyeHus. Monenu
A 0,5 0,5 1 JINTEPATYPHI, TectupoBanue OIIK-7.2
YKM3HEHHOTO [IKJIA
: abora ¢
KomnektrBHas pa3paboTka P
o MarepuagaMu
o0pa3oBaTenpHOr
0 TopTana u




OBC. Iloaroroska
K TECTUPOBAHUIO.

o CamocrosTensHoe
1.4 Ananus TpeGoBaHuil.
U3ydeHHE
Pa3paboTka TeXHHIECKOro N
y4ueOHOI U
3ananust. [IpoekTupoBaHue HAVIHO
MIPOrpaMMHOTO v
obecreyeHus: JIMTEPATYPEL, WunuBumyansHOE
) 0,5 0,5 2,15 paborta ¢ OIIK-7.2
MIPOSKTUPOBAHUE JIOMAIllHee 3a/[aHue
ApXUTEKTYPHI, YCTPOICTBA MatepHaamu
’ 00pa3oBaTENLHOT
KOMITOHEHT,
o nopraina u ObC.
TOJTE30BATENHCKOTO
urTepdeiica Beinmonnenue
P u3
Hroro no pasneny 2 2 5,15
2. ObecnieyeHne KauecTBa
IIPOrpaMMHOT0 00€eCIIey CHHS
CamocTosTensHoe
U3ydeHHe
yueOHOI 1
2.1 OCHOBHBIE IPUHLHUIIBI Hay4HO
obecrieyeH st KauecTBa JIUTEPATypBbI,
OIIK-7.2,
MIPOrpaMMHOTO 0,5 1 1 pabora ¢ TectupoBanue OIK-7.3
obecnieuenus. CTaHAapTHI MaTepuagaMu ’
1SO 9000 00pazoBaTenbHOr
o noptana u ObC.
TlonroroBka k
TECTUPOBAHUIO
CamocrosTenpHOe
u3y4yeHue
eOHoH 1
2.2 TectupoBaHuE U ¥
Hay4HO
OTJIaIKa IPOrPaMMHOTO HTEPATYDbL
obecrieuenus. paTypsbl, NHauBuayanbHOe OIIK-7.2,
0,5 1 1 pabora ¢
JloKkyMeHTHpOBaHUE JIOMAIIIHEE 3a/JaHKe OIIK-7.3
MartepuagamMu
IIPOrpaMMHOTO
00pazoBaTenbpHOT
obecneyeHust
o noptana u ObC.
Boinonnenue
nas
HWroro no pazaeny 1 2 2
3. SI3pIK IpOrpaMMHUPOBAHUS
Python
3.1 OcoGeHHOCTH SI3bIKA
nporpammupoBanms Python:
porp P " Yt CamocTosiTensHoe
HMHTEPIPETUPYEMBIH A3BIK,
n3ydeHne
JTMHAMAYECKast THIH3ALHS, .
yueOHOM 1
KOHIIETIIUS TIOJTHOCTBIO
HAayJHO
00BEKTHO-
OpPHUEHTHPOBAHHOTO A3bIKA JATCPATYPBI, OIIK-7.1,
i 0,5 1 1 pabora ¢ TectupoBanue OIIK-7.2,
CTWJIb HAITMCaHHUS KOAaA,
MaTepHaIaMu OIlK-7.3
COTTIAILICHUSI TIO
oopMICHHIO ko2 PEps 00pa3oBaTeIbHOT
0] raimaum KOZa B MO, : 1 0 moprana u 9bC.
P Y- TToaroroBka k
n nakersl. CTaH#apTHBIE TeCTHDOBAMIIO
6nbmmorexu Python: math, p
random, datetime, 0s
3.2 Koniekuuu B 3bIKe 1 2 2 CaMoCTOATENBHO AynutopHas OIIK-7.1,




€ U3ydcHHUE

yaeOHOI u
HAYYHO
. JIUTEPATypBI,
nporpammupoBanus Python:
porp p n pabota ¢ KOHTPOJIbHAS OIIK-7.2,
CIMCKH, KOPTEKH,
MaTepHaIaMu pabora OIIK-7.3
MHOXKECTBA, CIIOBApH.
o0pazoBaTenbHOr
o nopraina u ObC.
Iloaroroska k
AKP
CamocTosTenbHOe
3.3 OyHKIMY B SI3BIKE
U3yUCHHE
nporpammupoBanus Python. N
yueOHOI n
O0s1acTb BUAUMOCTH
MIEPEMEHHBIX HayHHo
HhEeHOBaHHLie napameTpsl JHTCPATYPEL, WnauBunyansHoE OIK-7.1,
byHxuuit 3Haqu€m P 05 ! padora c OMHaLHHe?;a aHue OIK-7.2,
Y HKCLHH. MarepuagamMu a . OIIK-7.3
rapamMeTpOB MO YMOJTYAHHUIO.
DYHKITUH C IEPEMEHHBIM obpasosatexLHor
o noptaina u ObC.
YKCIIOM apTyMEHTOB,
MG T~y HKIH BrmmonHenne
na3
3.4 OyHKIMOHAIBHOE
YHKIL CamocTosTenbHOe
MPOrpaMMHUPOBaHKE B
. U3yUeHHe
Python: ¢yHkuum kak .
yueOHOI u
00BEKT, IEKOPATOPhI
(hyHKLUH, CIMCKOBBIC HaytaHo
meoqem’m BCTPOEHHbIE AUTCPATYPEL, WnnusunyansHoe OIK-7.1,
GbyHKIUH BI:ICLL[TIE)X 1 2 pabora ¢ omamﬂeey3a aHue OIIK-7.2,
YHEIL MaTepHuaIamu A A OIlK-7.3
MIOPSIAKOB, 3aMBIKAHMS,
(YHKTOpPBI, HTEPATOPHI U obpasosatexLHor
y ’ o noptana u ObC.
UTEPUPYEMbIE OOBEKTHI,
Boimonnenue
(yHKIUH-TEeHEPATOPHI,
: nas
orepatop Yield
CamocrosTenpHOe
u3y4yeHne
3.5 OcobeHHocTH 00BEKTHO- yueOHOM 1
OPHEHTPOBAHHOT'O MOAX0A Hay4HO
B Python: peanusaums JIATEPATYPBI OIIK-7.1,
n P t DATYPEL, NnpuBunyansHoe
WHKATCYJSIHH, 1 3 pabora ¢ OIIK-7.2,
JIOMaIIHee 3a1aHKe
HACJIEIOBaHUS 1 MaTepuaiaMu OIlK-7.3
noauMop(du3mMa cpeicTBaMu 00pazoBaTenbHOT
si3pIKa Python o moprana u ObC.
Brinonuenue
nas
CamocrosTenpHoe
n3ydeHre
3.6 PaGora ¢ daiinoBoit yueOHOM 1
CHCTEMOH M TIOMYJIIPHBIMH HAayJHO
opMaramu (aiinos (CSV- U JINTEPATYPHI OIIK-7.1,
Fb P . b . ( PaTypE, NupuBunyansHoe
json-gaiinamu, zip- 0,5 2 pabora ¢ OI1K-7.2,
JIOMalIHee 3a1aHue
apxuBamMn). MickimoueHus B MaTepHaIaMu OIIK-7.3
Python. 'enepupoBaHue u 00pazoBaTenbpHOT
nepexBaT UCKIIOYEHUH o noprana u ObC.
Brimonuenue
nas
Uroro no pazpeny 45 11

4. ApXUTeKTypa U CpeaCcTBa

pa3pabotku Web-nipunoxennit




4.1 OcHOBHBIE BUJIBI BEO CamocrosiTennbHOe
TPIIOKECHHUH U UX U3ydeHHe
apxutextypa. CMeHa y4eOHoH 1
MIOJIXOJIOB K pa3padboTke Bed HAay4YHO
-npuiokeHnid. KoHmernws JIMTEPATYPBL,
Web 2.0. ITousitue Be6- 0,5 pabora ¢ TectupoBanue OIIK-7.2
cepauca. [Toctpoerne BeO- MaTtepragaMu
CEpBHUCOB C 00pa3oBaTeILHOT
HCIOJIB30BaHUEM IIPOTOKOJIA o optana u ObC.
SOAP ¥ 1 apXHUTEKTYpPbI IoaroroBka x
REST TECTHPOBAHHIO
CamocrosTensHoe
4.2 Ilporoxon HTTP: U3y4ECHHE
Ha3HauCHHE, TPHHIIAI y4eOHOH H
pa6otsl, Buasl HTTP- HAay4HO
3ampocoB. API kak cpeacTso JIUTEPaTyphbl, AynuropHast OIIK-7.1,
HHTETpalMU PHIOKEHNN. 0,5 pabota ¢ KOHTPOJIbHAs OIIK-7.2,
Pa6ora ¢ npotokonom HTTP MaTepuagaMu pabota OIIK-7.3
u API cpencTBaMu s3bIka 00pa30BaTeNIbHOT
nporpammupoBanust Python o noptaina u ObC.
(6ubnmoTeka requests) Toxroroska K
AKP
4
CamocTrosTensHoe
U3yueHHe
4.3 OcHOBHBIC y1eOHoH 1
HMHCTPYMEHTBI IS HayHHO
6 5- JIUTEPATYPHI, MBIy ATbHOE OIlK-7.1,
Pa3paboTKi Be 0,5 pabora ¢ Y OIIK-7.2,
npuwioxennii: HTML, CSS, MATeDHANAM JIOMalIHee 3aJaHue OIK-7.3
\_]avaScript, Oubmorexa 06pa30pBaTeanOF '
JQuery. IMoaxon AJAX o noprara 1 IBC.
Boinonnenue
nas.
CamocrosTenpHOe
U3yueHHE
yueOHOM 1
Hay9IHO
" JUTEPATYPEL,
4.4 Mpeiimopiy i BCG- 0,5 paé)OTz}llr(’: TectupoBanue OIlK-7.2
paspabotku. Moaens MVC
MaTtepruagaMu
00pazoBaTenbHOT
o oprana u ObC.
IToaroroska k
TECTUPOBAHHUIO
Hroro no pazaeny 2
5. Pa3paboTka BeO-IIpUIIOKEHUI C
HCIOJIb30BaHHEM (PpEHMBOPKOB
Flask u Django
5.1 MukpopeiimBopk Flask. CamocTosTeapHOe
Oco0eHHOCTH, TPHHIIUTIEI U3ydeHHE
paboTHI, OCHOBHBIE 3TAITBI y4eOHol 1
CO3/1aHUSI BEO-TIPIIIOKCHUSL. HAyIHO TectupoBanue. OIK-7.2
HTML-mabmoHst 4 1 JIUTEPATypBI, WunuBunyansHoe OHK-?I 3’
(templates), moaxmouenne u pabora ¢ JIOMANIHEE 3aJaHue ’
ucnons3oBanue Static- MaTepranamMu
¢aiinos (JS, CSS). Pabora ¢ o0pa3oBaTeNpHOT

dbopmamu

o noprana u ObC.




IloxgroroBka x

TECTHPOBAHUIO
CamocrosiTenbHOS
U3y4eHHE
y4eOHO U
5.2 MukpodpeiiMmBOpK Hay4HO
Flask: Texaomorus UTEPATYPHI
asK: TexHONO AUTCPATYPEL, WnauBunyansHOE OIIK-7.2,
00BEKTHO-PENSAIMOHHOTO pabota ¢
JIOMAILIHEE 3a/1aHne OIIK-7.3
orobpakenusi, padbora ¢ BJ] MaTepratamMu
u mozensimu (models) 00pa3oBaTenbHOr
o nopraina u ObC.
Beimonnenue
n3
CamocTosTenbHOe
U3yUCHHE
yueOHOI n
HAYYHO
5.3 MuxkpodpeiiMBopK JIUTEpaTyphl,
WnauBunyansHoe OIIK-7.2,
Flask: npoextupoBanue pabora ¢ JIOMAIITHEe 3a1aHIe OIIK-7.3
RESTful API MaTtepuagaMu '
00pazoBaTenbpHOr
o noptaina u ObC.
Brinonnenue
na3
CamocTosiTennsHOe
N u3y4yeHue
5.4 MuxkpodpeiiMBOpK qeygﬂoﬁ "
Flask. MexaHusmbI ceccuid, y
. Hay4HO
cookie, aBTopuzaiys u UTEnATVDbL
MpaBa MoJIb30BaTEIEH. patypel, NHauBuayanbHOS OIIK-7.2,
pabora ¢
BezonacHocTh BEO- JIOMAIIIHEe 3a/JaHKue OIlK-7.3
MartepuagaMu
npuioxkenus. TectupoBanue
00pazoBaTenbpHOT
U pa3BepThIBAHUE BEO-
o noptana u ObC.
MIPUIIOKEHUS
Brinonnenue
nas
CaMocTosTeNnbHOe
5.5 @peiimBopk Django. H3yJeHHe
Oco0CHHOCTH, PUHIIMITBI yueOHOM 1
paboTbI, OCHOBHBIE TAIIBI HAay4HO
CO37IaHUsI BEO-TIPHIIOKEHHSI. JIUTEPaTyphI
o P PaTypeL, WNunuBunyanpHOE OIIK-7.2,
HTML-mabmaoHb1 pabora ¢
JIOMAILIHEE 3aJaHUe OIIK-7.3
(templates), moaxmouenne u MaTepraaMu
ncroabp3oBanue Static- 00pazoBaTenbHOT
¢aiinos (JS, CSS), padora ¢ o noptana u IbC.
dbopmamu Beimonuenue
nas
CamocTosiTensHoe
n3ydeHre
yueOHOM 1
5.6 ®peiimBopk Django. HAY4HO
TexHonorust 00bEKTHO- JITEPaTypEI, OIK-7.2
PENAIOHHOT O pabota ¢ WnnusunyanpHoe OHK-?I 3’
orobpakenusi, padbora ¢ BJ] MaTepuagaMu JIOMAaIlIHee 3aJaHue '
u monesimu (models) 00pa3oBaTebHOr
o noprana u ObC.
Brimonunenue

a3




CaMOCTOsATEIBLHOE

U3ydeHHe
yaeOHOI u
HAaY4HO
.7 Opeii Django.
5.7 ®penmBopk Django JIUTEPATYPBI, Vs MBIy HOS OIIK-7.2,
Pabota ¢ oTobpaskeHHIMH 1 4 2 pabora ¢
. JIOMAIIIHEE 3aJaHue OIIK-7.3
(views) MaTtepragaMu
00pazoBaTenbHOr
o nopraina u ObC.
Beinmonnenue
a3
CamocTosTenbHOe
. . U3yUCHHE
5.8 @peitmBopk Django: yiien
9 : yueOHOI u
MeXaHM3MEI ceccui, Cookie,
HAYYHO
aBTOPH3ALIUS U MpaBa UTEnaATVPEL
MOJIb30BaTEIICH. PaTypeL, WnauBunyansHoE OIIK-7.2,
0,5 4 2 paborta ¢
BezonacHocTh BEO- JIOMAIlIHee 3a/JaHne OIIK-7.3
MarepuagaMu
npuioxenus. TecTupoBaHue
00pazoBaTenbpHOr
U pa3BepThIBaHHE BEO-
o noptaina u ObC.
TIPUJIOKCHUSI
Brinonnenue
na3
Hroro 1o pazaeny 7,5 30 17
6. ATtecranus
CamMocTosTeNnbHOe
U3yYeHHE
yueOHOI u
Hay4IHO
JIUTEPATYPHI, OIlK-7.1,
6.1 Dx3ameH pabora ¢ DK3aMeH OIIK-7.2,
MaTepHuaJaMu OIlK-7.3
00pazoBaTenbpHOr
o noptana u ObC.
IloaroroBka k
JK3aMeHY
HUroro no pazneny
Hroro 3a cemectp 17 51 37,15 3K3aMeH
Uroro no aucuuiuinge 17 51 37,15 3K3aMEH




5 O0pa3oBaTe/ibHbIE TEXHOJIOTHH

Jnist peanu3anuu npeaycMOTPEHHBIX BUIOB y4eOHOM paboThl B KayecTBe
00pa3oBaTeNbHBIX TEXHOJIOTUH B MPETIOIaBaHUH JUCHUIUINHBI «ba3bl JTaHHBIX»
MCTIOJIB3YIOTCS TPAJAUIIMOHHAS M MOJTYIbHO-KOMIIETEHTHOCTHASI TEXHOJIOTHH.

Peanu3anust KOMIIETEHTHOCTHOTO TOJIX0/1a IPEAYCMAaTPUBAET UCIIOJIb30BaHHUE B
y4eOHOM TPOIIECCEe AKTUBHBIX U MHTEPAKTUBHBIX ()OPM MPOBEICHHS 3aHATHI B COUCTAHUH C
BHEAYIAUTOPHOU paboTOii ¢ 1eNbI0 (POPMHUPOBAHUS M PA3BUTHS MPO(HECCHOHATLHBIX HABBIKOB
00yJaronuxcs.

[Tpu mpoBeaeHNY yueOHBIX 3aHATHIA MTPETI0IaBaTeNlb 00ECIIEYNBACT PAa3BUTHE Y
00yJaromuxcst HABBIKOB KOMaHJHON paOOThl, MEXITMIHOCTHOM KOMMYHHUKAIIUU, TIPUHSATHS
peIIeHHH, JTUJEPCKUX Ka4eCTB OCPEICTBOM MPOBEICHHUS HMHTEPAKTUBHBIX JICKIIHIA,
TPYIOBBIX TUCKYCCHIA, POJIEBBIX UT'P, TPEHUHIOB, aHAIN3a CUTYAIlU , yaeTa 0COOCHHOCTEH
npodeccroHaIbHOM 1eATENbHOCTH BBITYCKHUKOB M MOTpeOHOCTEN padoToaareneil.

®opMBbl yUeOHBIX 3aHATHH C UCIOJIB30BAHUEM TPAAUIIMOHHBIX TEXHOJIOTHI:

— 0030pHBIE JIEKIIUU — JUIsl PACCMOTPEHUS 00X BONIPOCOB HHPOPMATHKU U
MH(OPMAaLMOHHBIX TEXHOJIOTUH, JIUIsl CHCTEMAaTU3alluu U 3aKpeTIEHUs 3HaHUM;

— MHGOPMAIMOHHBIE — JJI 03HAKOMJIEHHUS C TEXHUYECKUMHU CPEICTBAMHU pealln3alun
MH(OPMAaLIMOHHBIX MPOIIECCOB, CO CTAaHIAPTAMU OpraHU3allMU CeTel, OCHOBHBIMU ITPHUEMAMHU
3aIuThl HHQOPMALIMK, U IPYTOi CIpaBOYHON MH(pOpMalueil;

— JIEKIIMM-BU3YyaIHU3aIMH — JUIS HarJIJHOTO MPEICTaBICHHs CIIOCOOOB peIIeHHUS
AITOPUTMUYECKUX U (QYHKIIMOHAIBHBIX 33/1a4, BU3yalH3allii pe3yIbTaTOB PELICHNUs 3a/ay;

— CEMHUHAp — MPAKTUYECKOE 3aHATHE, IOCBAIEHHOE OCBOCHNUIO KOHKPETHBIX YMEHHI
Y HaBBIKOB I10 IIPEUIOKCHHOMY alITOPUTMY.

dopMbl y4eOHBIX 3aHITHI C UCIIOJE30BAaHUEM TEXHOJIOTHUN MTPOOJIEMHOTO OOyUCHHUS:

— mpoOIeMHas JISKIUS — U3JI0KEHUE MaTeprala, peoaraiiee NoCTaHOBKY
MPOOJIEMHBIX ¥ TIMCKYCCHOHHBIX BOIIPOCOB, OCBEIICHUE PA3IMYHBIX HAYYHBIX TIOIX0/IOB,
aBTOPCKHE KOMMEHTAPHH, CBSI3aHHBIEC C PA3JIMYHBIMU MOJIEIISIMI HHTEPIIPETAIHH
M3y4aeMoro Marepuaia (Ui pa3BUTHUS UCCIISIOBATEIbCKUX HABBIKOB U U3y4YCHHUs CIIOCOOO0B
perieHus 3auay);

— JISKITUY C 3apaHee 3aIUIaHMPOBAHHBIMU OIMMOKaMU — HATIPABJICHHBIC Ha MTOWCK
00y4aroIUMUCS CHHTAKCHYECKUX M AJITOPUTMUYECKUX OIIUOOK MPH PEIICHUN
ATOPUTMUYECKUX U (DYHKIIMOHAIBHBIX 33]1a4, C MOCICIYIOICH TUarHOCTUKOM CITyIaTemeH
1 pa300poOM CJCIIaHHBIX OITHOOK;

— MPaKTHYECKOE 3aHATHE B (DOpMeE MPaKTHKyMa — OpraHu3alus yaeOHOH paboTHl,
HaIpaBJICHHAs HA PELICHHE KOMIUICKCHON y4eOHO-TI03HABATEIbHOM 3a/1auu, TPEOyOLIeH OT
o0yyJaromerocsi IPUMEHEHUS KaK HAyYHO-TEOPETHYCCKUX 3HAHHM, TaK U TPAKTUICCKUX
HABBIKOB;

— MPAKTHUYECKOE 3aHATUE HAa OCHOBE KEHC-MET0/1a — 00y4YeHUE B KOHTEKCTE
MOJICIIUPYEMOM CUTYaIlUHU, BOCIIPOU3BOISIICH peallbHbIC YCIOBUS HAYYHOM,
MIPOU3BOJICTBEHHOM, OOIIIECTBEHHON AEATEIbHOCTH; O0YUYaIOIINECs TOKHBI
MIPOAHATM3UPOBATH CUTYAIINIO, pa300paThCs B CyTH MPOOJIEM, IPEIOKUTh BOSMOKHBIE
pelieHus U BEIOpaTh Jydlliee U3 HUX; KeHCchl 0a3UpyrOTCs Ha pealbHOM (haKTHIECKOM
MaTepuane Wi ke MPUOIMKEeHbI K pealbHON CUTYalUN;

— MOJITOTOBKA TEMATUUYECKUX pedepaToB, COAEPIKAIIUX Pa3/Ieibl, YACTUIHO WIN
MOJIHOCTHIO BBIHOCHUMBIE HA CAMOCTOATEIHHOE U3yUEHHE.

cDOIZ)MI:I y‘Ie6HLIX 3aHATHH C HCIOJIb30BaHUEM HUI'POBBIX TEXHOJIOTHIL:

- yqe6Hasi urpa — (bOpMa BOCCO3JaHUs NPCAMETHOIO U CONUAJIBHOTO COACPKAHUA
6y£[ymel71 HpO(bCCCHOHaHBHOﬁ ACATCIIbHOCTU ClICIUAJIMCTAa, MOACIIMPOBAHUSA TaKUX CUCTCM
OTHOMCHHﬁ, KOTOPBIC XapaKTCPHbI AJId 3TOH JIeSITEIbHOCTH KaK OcJIoro,



— JIeJI0Basi UTPa — MOJICIMPOBAHUE PA3IMYHBIX CUTYalluH, CBSI3aHHBIX C BBIPAOOTKOM 1
IIPUHATHEM COBMECTHBIX PEIIEHU, 00CYXKAEHUEM BOIIPOCOB B PEXKUME «MO3TOBOTO
HITYpMay, PEKOHCTPYKLUEH (QYHKIIMOHATBHOTO B3aUMOACHCTBHS B KOJUICKTHBE U T.I1.

TexHOJOTHK MPOEKTHOTO 00YyUEHUS:

— TBOPUYECKH MPOEKT — y4eOHO-T03HABATEIbHAS ACATEIIEHOCTD 00YJarOIUXCs
OCYIIECTBIISIETCS B paMKaX paMOYHOTO 3aJJaHus, TIOAYUHSSICH JIOTHKE U MHTEpecam
YYaCTHHKOB MIPOEKTA, )KaHPY KOHEYHOTO pe3yabTara (razera, (PuiibM, Mpa3JHUK, U3JaHHE,
9KCKYpCHSs, MOJArOTOBKA 3aJaHIl KOHKYPCOB H T.IL.);

— HH()OPMAITMOHHBIN POEKT — y4eOHO-TI03HABATEIbHAS eI TEIBHOCTD C SIPKO
BBIPQKCHHOW IBPUCTHYECKON HAPABICHHOCTHIO (IOMCK, OTOOP U CUCTEMaTH3aIHsA
nH(pOpMaLUK O KAKOM-TO 00BEKTE, 03HAKOMJIEHHE YYACTHUKOB IIPOEKTa C 3TOM
nH(popMarueii, ee anaian3 U 0000IIeHHE IS TPE3EHTAIMU 00Jiee ITMPOKON ayIUTOPHH ).

6 YueOHO-MeTOAMYECKOE OOecTieueHHe CAaMOCTOATEIbLHOM padoThl 00yYarouXcst

[IpencraBneHo B npuiIoKeHuH 1.

7 OneHOYHbIE CPEACTBA ISl IPOBEACHHUS MIPOMEKYTOYHOM aTTecTAllul
[IpencraBieHsl B IPUIIOKEHUH 2.

8 YueOHO-MeTOAMUYECKOE U MH(OPMAIIMOHHOE O0ecTIiedeHUe TN CIIUTIINHbI

a) OcHOBHas JIUTEpaTYpAa:

1. T'aunenko, M. I'.  TexHOIOTHM M METOABI TPOTPAMMHUPOBAHUS : YICOHHK IS
By30B / U. I'. 'nunenko, ®. @. [TaBnos, /1. FO. ®enopos. — 2-e uszn., nepepad. u gom. —
Mocksa : U3natensctBo FOpaiit, 2025. — 248 ¢. — (Bricmiee o6pazosanue). — ISBN 978-5
-534-18130-2. — Tekcr : anexTpoHHbIH // OOpa3zoBarensHas miatdopma FOpaiit [caift]. —
URL.: https://urait.ru/bcode/560978 (nata oopamerus: 14.04.2025).

2. Kapsixun, M. . TexHonorum nporpaMMUpPOBaHUS U KOMITBIOTEPHBIN MPAKTUKYM
Ha s3e1ke Python : yuebnoe moco6ue / M. U. Kapsikun, K. A. Barynesa, P. M. MuyxuH ;
IOxHBII GenepanbHbI yHUBEpCUTET. - PocToB-Ha-/{ony ; Taranpor : M3naTenscTBO
IOxHOrO denepansHoro yauBepcuteta, 2022. - 242 ¢. - ISBN 978-5-9275-4108-9. - Tekcr :
anextpouusiid. - URL: https://znanium.com/catalog/product/2057604 (nara obparteHus:
14.04.2025). — PexxuM J0OCTYyIIA: IO MMOAIUCKE.

3. JlaBpumiesa, E. M. IlporpammHuasi HHXKEHEpHUS U TEXHOJOTUHU IPOTPaMMHUPOBAHUS
CIIOXHBIX cUcTeM : yueOHuk /it By30B / E. M. JlaBpumieBa. — 2-e u3J., UCp. U JOT. —
Mockga : U3natensctBo FOpaiit, 2025. — 432 c. — (Bricmiee o6pazoBanue). — ISBN 978-5
-534-07604-2. — Texkcr : anekrpoHHbIH // Obpa3zoBaTenbHas miardgopma Opait [caiit]. —
URL.: https://urait.ru/bcode/561885 (narta oopamenus: 14.04.2025).

4. KoHcTpynpoBaHue MporpaMMHOT0 obecrieueHus : yaebHoe nocodue / moJ pe.
JL.T'. 'arapunoii. — Mocksa : UH®PA-M, 2024. — 319 c. — (Bsicmiee obpazoBanue). —
DOI 10.12737/1893880. - ISBN 978-5-16-017861-5. - TekcT : anekrponnsii. - URL:
https://znanium.com/catalog/product/1893880 (mata ooparmenus: 14.04.2025). — Pexxum
JOCTYyTIA: MO TOMUCKE

5. Mapkus, A. B. IIporpammupoBanue Ha SQL : yueOHUK U IPAaKTUKYM 7Sl BY30B /
A. B. MapkuHn. — 3-e u3., nepepab. u npon. — Mocksa : U3natensctBo FOpaidt, 2025. —
805 c¢. — (Bwicmee o6pazoBanue). — ISBN 978-5-534-18371-9. — Tekcr : anekTpoHHbIH //
Oo6pasoBatenbHas mwardpopma IOpaiit [caiit]. — URL: https://urait.ru/bcode/568900 (nata
obpamenus: 14.04.2025).

6. ®enopos, /1. FO. IIporpammupoBanue Ha Python : yueOHUK [T CpPEHETO
npogeccuonansHoro oopazosanus / 1. 0. denopos. — 6-e uzn., nepepad. u gom. —
Mockga : U3narensctBo FOpaiit, 2025. — 187 c¢. — (IIpodeccuonansHoe o6pazoBaHue). —
ISBN 978-5-534-19654-2. — TexkcT : anekTpoHHbli // OOpazoBatensHas miaargopma FOpaiit
[caiit]. — URL: https://urait.ru/bcode/563564 (nara oOpamienus: 14.04.2025).



7. UeptkoBa, E. A. KomnbrOTepHbIE TEXHOJIOTHU O0YyUYCHHUS : YUCOHUK /ISl BY30B /
E. A. YeptroBa. — 3-¢ u3., uctp. u gorm. — Mocksa : M3garensctBo FOpaiit, 2025. —
245 c. — (Bsicmiee oopazoBanue). — ISBN 978-5-534-12532-0. — TekcT : 3neKTpoHHbIH //
OopazoBarenbhas wiathopma KOpaiit [caiit]. — URL: https://urait.ru/bcode/562151 (nata
obpamenus: 14.04.2025).

0) JonosiHuTe/IbHAS JIMTEPATYpa:

1. I'arapuna, JI. I'. Texnomnorus pa3paboTKu MpOrpaMMHOI0 oOecrieueHus : yueOHoe
noco6bue / JL.I'. arapuna, E.B. Kokopesa, b.J]. Cunoposa-Bucnanyn ; mox pex. JL.I'. ['arapunoii.
— Mocksa : ®OPYM : UHOPA-M, 2024. — 400 c. — (Bricuiee o6pa3oBanue). - ISBN
978-5-8199-0707-8. - Tekcrt : anekrponHbIit. - URL: https://znanium.ru/catalog/product/2149181
(mata obpamenus: 14.04.2025). — Pexxum gocTyma: Mo moAmICKe.

2. I'ypuxos, C. P. OCHOBBI aJTOpUTMH3ALIMU U IPOrpaMMHpoBaHus Ha Python : yaeGHOe
nocoobue / C.P. I'ypuxkoB. — Mocka : HNHOPA-M, 2025. — 343 c. — (Cpennee
npodeccroHabHOE 00pazoBanue). - ISBN 978-5-16-016906-4. - Tekcr : anekrponnsiid. - URL:
https://znanium.ru/catalog/product/2186214 (nara oOpamenus: 14.04.2025). — Pexxum pocrymna:
IO TIOJUITHCKE.

3. XKyxog, P. A. SI3s1k mporpammupoBanwust Python. [Ipaktukym : yaebHoe mocodue / P.A.
KykoB. — Mocksa : UHOPA-M, 2024. — 216 c. + [lon. Mmatepuansl [ DNeKTpOHHBIN pecypc]. —
(Cpemnee mpodeccuonampHoe o6OpazoBanme). - ISBN 978-5-16-015638-5. - Tekcr
anexktpounsiii. - URL: https://znanium.ru/catalog/product/2131861 (mata oOpareHus:
14.04.2025). — Pexxum H0CTyIa: MO MOAIMUCKE.

4. 3pikoB, C. B. OOBEKTHO-OpPUEHTHPOBAHHOE MPOTrPAMMUPOBAHHUE : YYEOHUK U
npakTukym st By3oB / C. B. 3p1koB. — 2-¢ w31, — Mocksa : U3matensctBo HOpaiit, 2025. —
151 c. — (Boicmiee o6pazoBanue). — ISBN 978-5-534-16941-6. — TekcT : 3yeKTpOHHBIN //
O6pazoBarenpHas miarpopma IOpaiit [caiit]. — URL: https://urait.ru/bcode/561434 (nmara
obOpamenus: 14.04.2025).

5. 3pikoB, C.B. [IlporpammupoBanne. @OYHKIIMOHAIBHBIA TOIXOJ : YYCOHUK U
npakTukyM it By30B / C. B. 3pikoB. — 2-e m31. — Mocksa : UznarenscTBo FOpaiit, 2025. —
150 c. — (Bwicmiee oOpazoBanue). — ISBN 978-5-534-16942-3. — TekcT : 3JIeKTPOHHBIN //
OopazoBarenbHas miardopma HOpaiit [caiit]. — URL: https://urait.ru/bcode/561744 (mata
obOpamenus: 14.04.2025).

6. HecrepoB, C.A. ba3pl maHHBIX . Y4EOHHMK U TIPAKTUKYM I CPEIHETO

npodeccuoHanpHoro obpaszoBanusi / C. A. HecrepoB. — 2-¢ u3a. — Mocksa : M3naTenscTBO
Opaiir, 2025. — 258 ¢c. — (Ilpodeccuonansuoe obpazoanue). — ISBN 978-5-534-18087-9.
— Texker : snextponHeld // OOpaszoBarenbHas mmiarpopma HOpaiit [caiit]. — URL:

https://urait.ru/bcode/566517 (nara oopamienus: 14.04.2025).

7. Yepnbimes, C. A. OcHOBbI TporpamMmmupoBanusi Ha Python : y4eOHUK 1yt By30B /
C. A. UepHsiieB. — 2-e u3., nepepad. u pom. — Mocksa : U3natensctBo FOpaiit, 2025. —
349 c. — (Bricmiee obpazoBanue). — ISBN 978-5-534-17139-6. — TekcT : 3IeKTPOHHBIN //
Ob6pazoBarenbHas 1argopma FOpaiit [caiit]. — URL: https://urait.ru/bcode/567821 (nara
obOpamenus: 14.04.2025).

B) MeTtoanueckue yKa3aHus:

r) Ilporpammuoe o6ecneuenne u MHTEpHET-pecypchl:

IIporpammHoe oGecnieyeHue

HanmenoBanue
T10

7Zip cB00OHO pacmpocTtpansemoe [10 O6eccpouHO

Ne norosopa Cpox aelcTBUS TULEH3UU




Adobe
Dreamweaver CS

5 Academic K-113-11 ot 11.04.2011 0eccpouHO
Edition

Anaconda Python |cBo6oaHo pacnpoctpansemoe [10 OeccpouHo
MS SQL Server

Management cB00OIHO pacnpocTpansemoe [10 06eccpovHO
Studio

MS Visual Studio

2017 Community |cBo6oaHO pactpoctpansemoe [10 06eccpovHO
Edition

Adobe Reader cB0001HO pactpocTpansemoe [10 OeccpouHo
Eﬁiﬁip Mozilla cB0OOIHO pacmpocTpansemoe [10 06eccpovHO
bpaysep Yandex |cBoOoano pacmpocrtpansiemoe [10 06eccpovHO
MS Office 2003 |\ 135 o1 17.09.2007 GeccpouHo
Professional

Git cB0OOTHO pacmpocTpansemoe [10 06eccpovHO
MS Visual Studio

Code cB0OOTHO pacmpocTpansemoe [10 06eccpovHO
JetBrains

z)éﬁ]hgtjrr?ity cB0OOOTHO pacmpocTpansemoe [10 06eccpovHO
Edition

NotePad++ cB0OOTHO pacmpocTpansemoe [10 06eccpovHO
FAR Manager cB0OOOTHO pacmpocTpansemoe [10 06eccpovHO
ggﬁn?:]ean der cBOOOTHO pacmpocTpansemoe [10 06eccpovHO

IIpodeccuonanbHblie 6a3bl JAHHBIX 1 HHPOPMALMOHHbIE CIIPABOYHbIE CHCTEMbI

HasBanwne kypca

CcrlIka

Mexnynapoanas pedepaTuBHas U MOJTHOTEKCTOBAs
crpaBoYHas Oa3a JaHHBIX HAYYHBIX U3JaHUi «Springer

https://www.nature.com/sitein
dex

Nature»
DnekrpoHHbIe pecypchl oudmmoreku MI'TY um. .. https://host.megaprolib.net/M
HocoBa P0109/Web

Poccuiickas ['ocynapcTBennas 6ubnamnoreka. Karagoru

https://www.rsl.ru/ru/4readers
/catalogues/

DrexkTpoHHas 0a3a IepuoIUUeCKUX u3aanuii East View
Information Services, OO0 «MBUC»

https://dlib.eastview.com/

Hamumonansnas I/IHCI)OpMaI_II/IOHHO'aHaHI/ITI/I‘IeCKaH
cucrtemMa — Poccuiickuili HHAEKC HAayYHOT'O HUTHPOBAHUSA
(PMHIY)

URL:
https://elibrary.ru/project_risc.
asp

9 MartepuajibHO-TeXHUYeCKOe o0ecneyeHne JUCHUNIMHBI (MOIYJIS)

MaTepI/IaJ'ILHO'TeXHI/I‘{eCKOG obecrneucHUe JUCIHUITINIMHBI BKIIFOYACT:

JIlexioHHbIE AyJUTOPHUH:

- MynLTHMe,Z[PIfIHBIe CpeacTBa XpaHCHU:, ICPEaAaIn U NPCACTABJICHUA I/IH(I)OpMaI_II/II/I.

VYueOHble AYAUTOPUHN IUIA NPOBCACHUS TPAKTUUCCKUX 3aHHTHf/'I, TPYIIIOBBIX U
HUHAWBUAYAJIBbHBIX KOHCYHBTaHHﬁ, TCKYHICT'O KOHTPOJIA U HpOMC)KyTO‘IHOﬁ aTTeCTalumn:

- HCPCOHAJIBHBIC KOMIIBIOTEPHI C HO, BBIXOJI0M B I/IHTepHeT " C JOCTYIIOM B
QJICKTPOHHYIO I/IHd)OpMaI_II/IOHHO-O6p330BaTeHBHYIO Cp€ay YHUBCPCHUTCTA.




[TomemieHus g caMOCTOSATENIBHON padOThl 00Y4arOIIUXCSI:
- mepcoHaibHbIe KoMIbIoTEPHI ¢ 110, BbIX00M B IHTEpHET M € JOCTYNIOM B
3NEKTPOHHYIO HH(POPMAIMOHHO-00pa30BaTENbHYIO CPEY YHUBEPCUTETA.



IIpuiaoxenune 1
Y4eOHO-MeTOAUYECKOE 0O0ecTeYeHHe CaMOCTOATEILHOM padoThl 00yYarommxcst

AynuTopHass caMocTosITeNbHas paboTa oOOy4aromMXCs Ha TMPAKTUYECKUX 3aHATHUSIX
OCYIIECTBJISIETCS TIOJ KOHTPOJEM IIpenojaBaTelis B BHUJAE PEIICHUS 3a]a4 W BBINOJTHEHUS
VIpaXHEHUH, KOTOPBIC OMPEICIsIeT IMpernogaBaTellb Uil 0OydJaromerocs ¢ HCIOJIb30BaHUEM
meronoB IT .

BreaynuropHas camocrosiTesbHas padoTa 00yqaronIuxcs OCYIIECTBISECTCS B BUJIE YTCHUS
JUTEpaTyphl IO COOTBETCTBYIOIIEMY pa3leily ¢ MNpopadOTKOW Marepuana U BBINOJHEHUS
JMOMAITHUX 3aJaHUMd C KOHCYJIbTAIIMSIMU TPEMOJIaBaTelisi, a Takke C [PUMEHEHHEM
Kelc-mexHono2utl.

1. KOHTpOJIbeIe BOIIPOCHI U 3a/laHUA JTJIA MPOBECACHUSA TEKYHIECTro KOHTPOJS

Pa3nes 1. BBeieHue B TeXHOJ10THIO pa3padoTKU MPOrPaMMHOI0 od0ecnieyeHust

1. OcHoBHbIE TapaUrMbl MPOrPaMMUPOBAHMUSL.

2. DBOJIOIMS S3BIKOB MPOTPAMMHPOBAHHSI.

3.  Kommwistopbl ¥ HHTEpIPETaTOPBl. BUPTyallbHbIC MAIIWHBI JITSI HCTIOJTHEHUST OalT-KO1a.
JIT-xomMnunsTOpHI.

4. VIHCTpyMEHTAJIbHBIE CPEJCTBA Pa3paOdOTKH MPOTPAMMHOTO O0ECTICYCHNUSI: Ha3HAUCHHE,
Pa3HOBHIHOCTH, KpaTKasi XapaKTepUCTHKA, TPUMEPHI.

5. HurterpupoBanHas cpena pa3paboTKu: 001acTh MIPUMEHEHHUS, COCTaB, (DYHKIIMH, TIPUMEPBI.

6. CrpykTypHOE mporpaMMHUpoBaHue. J[ekoMIo3uIys 3a1a4l U MPOEKTUPOBAHHE
«CBEPXY-BHU3Y.

7. MonaynpHOE MPOorpaMMHUpPOBAaHKE: IPUHLMIIBI, chepbl MpuMeHeHUs. CBSI3HOCTD U CLETUIEHUE
MOJTyJIEH.

8. OOBEKTHO-OPUEHTHUPOBAHHOE MPOTPAMMHUPOBAHKE: OCHOBHBIE TIPUHIIMIIBI, chepa
MIPUMEHEHHUSL.

9. Tumnbl apXUTEKTYp NPOTPAMMHOTO 00ECIICUSHHSI: MOHOJIMTHAS ApXUTEKTYpa,
CEpBHUC-OPUEHTUPOBAHHAS APXUTEKTYpa, MUKpOCEpBHUCHas apxuTekTypa. [IpuBectu
MIPUMEPHI.

10. Tumbl apXUTEKTYp MPOTPAMMHOI0 OOECIICUEHHUS: apXUTEKTypa KIHUEHT-CEPBEP, IBYX3BEHHAS
apXUTEKTypa, TpeX3BeHHas apxutekrypa. [IpuBectu nmpumepsl.

11. ApxurekTypa pacrnpeaeseHHbIX CUCTEM, apPXUTEKTypa 00JIauyHbIX CUCTEM.

12. API kak cpeAcTBO MHTErpaIiy MPUI0KESHHIH.

13. Texnonoruu OLE, DDE, COM, DCOM, CORBA: npuniun paboTsl, 00J1acTh
WCIO0JIb30BaHUS, IPUMEPBI.

14. JKuzneHHslit uKA pazpaboTku mporpammHoro odecrneuenusi. Ctanaaptst [SO 9000 B
o0sacTu pa3pabOTKH IPOrPaMMHOTO 0OCCIICUCHMS.

15. Mojenu )U3HEHHOTO IMKJIa pa3pabOTKU MPOrPaMMHOTO 00eCIIeYeHUSI.

16. KomnexrtusHas pa3padotka I10.

17. Ananu3 Tpeb6oBaHUI K IPOrpaMMHOMY OOECTIEUEHHUIO.

18. Pa3paboTka TEXHUYECKOTO 3a/IaHusl.

19. TIpoexTupoBaHue MPOrPaMMHOIO OOECTICUEHHs: POESKTUPOBAHNE APXUTEKTYPHI, YCTPONCTBA
KOMIIOHEHT, NOJIb30BaTEIbCKOTO HHTEp(deica.

Pa3nen 2. O0ecneyeHne Ka4ecTBa NPOrPaMMHOI0 odecredeHnst

1. OcHoBHBbIE NPUHIIMIIEI OOECTIEYEHHUs KauecTBa IporpaMMHoro obdecrniedenus. Crangaptsl ISO
9000 B obnacTu KauecTBa MPOTrPAMMHOTO OOECTIEYEHH .

2. TectupoBaHue U OTIa/IKa IPOTPAMMHOTO 0OECTICUSHHUS.

3. JlokyMeHTupOBaHHUE MPOrpaMMHOro obecreuenusi. CpeacTBa aBTOMaTH3alUU
JOKYMEHTHUPOBAHUS IIPOrPaMMHOT0 0OecriedeHusl.



Pa3nea 3. S3bik nporpammuposanus Python

1. OcoGennoctu si3bika nporpammupoBanus Python. Cornamenus nmo opopmiieHHIO Koaa peps,
OpraHu3aius KoJa B MOJICJIN U MaKETHI.

2. SI3wik mporpammupoBanus Python: uncnoBsie, OyneBbl M CTPOKOBBIE IUTEPAIIbI, OCHOBHBIE
oTiepanuy HaJl IPOCTBIMU THIIAMH.

3. 3wk mporpammupoBanus Python: cuHTakcHUecKkne KOHCTPYKIMH, YCIOBUS, IIUKIIBL,

¢bynkuums range().

4. SI3pik mporpammupoBanus Python: cucremusie 6ubmnorexkn Python: math, time, random, 0s.

5. Konnekiuu B si3p1ke iporpamMmupoBanust Python: crpoku

6. Kommekuu B s3p1ke porpamMmmupoBanust Python: crimcku, koprexu, MHOXKecTBA. MeTobI
CIIMCKOB M onepanuu co cnuckaMmu. Cpessl criuckoB. [IpucBanBanue B cpes. KonupoBanue
CIIMCKA.

7. Konnekuuu B s3b1ke mporpammupoBanus Python: ciosapu

8. ®ynkuuu B sA3bIKe MporpamMmupoBanus Python. O6xacTe BUANMOCTH TIEPEMEHHBIX.
NmenoBanHbIe napaMeTpsl GYHKIMHI. 3HaYSHMs TapaMeTPOB MO yMOoIyaHU0. OYHKINHU C
MepEeMEHHBIM YHCIIOM apTyMEHTOB.

9. ®ynkuMoHATBHOE MpOrpaMMupoBaHue B Python: ciucKOBBIE BKIIFOYSHHS, BCTPOCHHBIC
(YHKIIMY BBICIIUX MOPSJIKOB, JIAMOIa-(QYHKINH.

10. ®ynkmoHaIBHOE MpOrpamMMupoBanue B Python: pyHKINM Kak 00BEKT, TEKOPATOPHI
(GyHKIMH, 3aMbIKaHUs, PYHKTOPHI.

11. ®dynkuuoHanpHOE nporpaMMmupoBanue B Python: urepatopsl u utrepupyembie 0ObEKTHI,
(GbyHKIMKU-TeHepaTopbl, oneparop yield.

12. OcobeHHOCTH 0OBEKTHO-OPUEHTPOBAHHOTO 1MO1X01a B Python: peanuzarus nHKanCymIsAInu,
HacJeA0BaHus U oJuMopdu3Ma cpeicTBaMu s3bika Python.

13. Hckmouenus B Python. ['enepupoBanue u nepexBaT NCKIIOUCHUM.

14. bubnuoreka tkinter: Hasnadenue, chepa mpuMeEHEHHs, 0030p BO3MOYKHOCTEMH, MEHEKEPHI
FEOMETPHH.

15. bubnumoteka NUMPY: Ha3Ha4YeHHE, chepa MPUMEHEHHUsI, 0030P BO3MOKHOCTEH.

16. bubmmoreka matplotlib: Hasnauenue, cdepa nprumeneHwust, 0030p BO3MOKHOCTEH.

17. Pab6ota c nmpotokosom HTTP u API cpencrBamu si3pika nporpammupoBanus Python
(6ubmmoTeka requests)

18. PabGoTa c daitnoBoii cucteMoit u nomyssipHbIMu (popmatamu (aiisioB: csv-hopmar.

19. Pabora ¢ (aittoBoii cHCTEMO U MOMYIApHBIMU opmaTamu (aiiioB: jSON-Gopmar.

20. Pabora ¢ (aiioBoii cuCTeMOM U MOMYJIAPHBIMU opmaramu (aiiinos: Xml-popmar.

21. Pabota c ¢ainoBoi cucTeMOr U OMYISIpHBIME (popMaTaMu (paiyioB: zip-apXUBHI.

22. OOuue NpUHIUIBI TECTUPOBAHUS MPOTrpaMMHOro obecrieueHus. TecTupoBaHue Kojaa Ha
Python: 6ubnmoTexu unittest, pytest.

23. JlokymentupoBanue kojaa B Python. bubmuoreka doctest.

Pa3zjies 4. ApxuTeKTypa U cpeacTBa pa3padoTku Web-npuiioskeHuii

1. OcHoBHBbIE BU/IbI BEO NPUIOKEHUH U UX apXUTEKTYpa.

2. CmeHa noaxoJ1oB K pa3zpaboTke BeO-npunoxennid. Konnenims Web 2.0.

3. Tlonstue Be6-cepBuca. [locTpoenue Be6-cepBUCOB ¢ HCHOIb30BaHKUEM NpoTokoia SOAP u
apxutekTypsl REST.

4. ®peiiMBopkH Ui BeO-pa3padotku. [Ipusectu npumepsl. Mogens MVC. IlpuBectu

TIPUMEPBI.

IIpotoxon HTTP: naznauenue, npunimn padotsl, Buasl HTTP-3anpocos.

6. OcHOBHbBIE HHCTPYMEHTHI JJIs pa3paboTku BeO-npuiioxkeHuit: JavaScript, 6ubimnoreka

JQuery.

Bbpayzepnoe okpyxenune, DOM, 6paysepHbie coObITHS.

8. Toaxon AJAX npu pazpaboTke BeO-TIPUIIOKEHUH.

o

~



Pa3znen 5. PazpadoTka BeO-npuIioKeHusi C MCMOIb30BaHneM MUKpodpeiimBopka Flask

1. MukpopeiimBopk Flask: oco6eHHOCTH, MPUHLIUITBI PA0OTHI, OCHOBHBIE STAlbl CO3aHUs
BEO-TIPUIIOKEHUS

2. ®peiimBopk Flask: HTML-1ma6nons! (templates), moIkIroueHHE U UCTIOIb30BaHUE
static-gaiinos (JS, CSS), padora ¢ popmamu

3. MuxkpodpeiimBopk Flask: TexHonorust 00beKTHO-pEIIIMOHHOTO 0TOOpakeHusi, padora ¢ b1

u Mojersimu (models)

MuxkpodperimBopk Flask: Mmexanusmer ceccwid, cookie, aBTopu3aius 1 npasa Mojb30BaTeIei

MuxpodperimBopk Flask: mpoexkruposanne RESTful API

MuxpodperimBopk Flask: TectupoBanue u pazepTsiBaHne BeO-TTPUIOKECHHUS

MuxpodpeiimBopk Flask: 6e3onacHOCTh BEO-TIPUIOKEHUS

®peitmBopk Django: 0coOOEHHOCTH, TPUHIIUIIBI PaOOTHI, OCHOBHBIE 3TAIlbl CO3aHUs

BEO-TIPUIIOKEHUSI.

9. ®@peiimBopk Django: TexHONOTHS 00BEKTHO-PEISIIHOHHOTO 0TOOpakeHus, pabora ¢ bl u
Mojensimu (models).

10. ®peiimBopk Django: paboTa ¢ oTroOpakeHUsIMHU (ViEWS).

11. ®peitmBopk Django: HTML-mabnons! (templates), moakitoueHNe U UCIIOJIb30BaHNE
static-aiinos (JS, CSS), pabora ¢ popmamu.

12. ®peiimBopk Django: MexaHU3MEBI ceccuii, cookie, aBTOpU3aIus U MpaBa MoJIb30BaTEICH.

13. ®peiimBopk Django: TecTupoBaHHe U pa3BepPTHIBAaHUE BEO-TIPHIIOKEHHSL.

14. ®peitmBopk Django: 6e30macHOCTb BEO-TTPHUIIOKEHUS.

N OA

2. llpumMepbl MHAMBUAYAJIbHBIX TOMANIHUX 321aHU I
IMpumep 1.

Bam npencroutr peanm3oBaTh  HECKOJBKO  KJIACCOB,  BBIYUCISIIOIIUX  CYMMBI
MOCJIeI0BATEIbHOCTEN HATypaIbHBIX urces OT 1 1o N:

142+ +N
1422+ 4+ N2
1423+ 4+N3

Hcnons3yiite HacnenoBanue. bazoBeiM kiaccom Oyner CymmaTop, KOTOpPBIA peanu3yeT
METO/IbI:
1. npeoOpa3oBaHuE 3JIEMEHTOB MOCIIEAOBATEIBHOCTH (KaKoe 3TO MpeoOpa3oBaHUE MOXKHO
3aMEeTHUTh U3 NOCIEI0BATEIbHOCTH IIOCIE0BATEIBHOCTEN);
2. BBIYHCIIEHHUE CYMMBI MIOCIIEI0BATEIBbHOCTH (XPaHUTh 3JIEMEHTHI MOCIEI0BATEIBHOCTH HE
HYXHO, UCIIOJIb3YHTE MeTo U3 11.1);
3. MpoBepKa BHIYUCICHHONW CYMMBI OCIEI0BATENBHOCTH O (hOopMyIam:

N(N —1)

1424+ N=——

N(N —1)(2N + 1)

1+2%+--4+N?= G

N(N + 1))2

1+2&w~+N3=( >



B npousBoaHBIX Kilaccax JOIycKaeTcs nepeonpenenuts Meroasl 1 u 3. Merox 2
IIEPEOIPENEIATh HE HYXKHO.
IToackaska: meron 1 B 6a30BOM Ki1acce MOXKET OCYHIECTBIISITh TOXKIECTBEHHOE IIPE0Opa30BaHue,
to ectb modify(n) = n.
B ocHOBHOM mporpaMme CO3JauTe HECKOJBKO 3K3EMILIIPOB CO3JAaHHBIX KJIACCOB, BBIYMCIIATE
CYMMY U CAENaiTe MPOBEPKY.

IIpumep 2.

Ucnonn3ys ¢peiimBopk  Flask, cosmaiite BeO-mpuiioskeHHe Ui OTrajJblBaHUs 3arajok.
[IpenycmotpuTe 2 BUJAa TOJB30BATENCH: Yy agMUHUCTpaTopa OyIeT BO3MOXKHOCTH 3arpyXarb
3arajiky, a y moJib30BaTesieil — BOBMOKHOCTh UX OTraJbIBaTh.

3. Ilpumepbl ayIMTOPHBIX KOHTPOJIbHBIX padoT:

1. Peanu3yiiTe CliO)KE€HHE U CKaISIPHOC YMHOXKEHUE BEKTOPOB Ha si3bike Python, ucnonb3ys
(byYHKIMU BBICIIETO TOPsIIKa Zip, map, reduce u ap. Eciu arHa BEKTOPOB HE COBIAIAET, IOKHO
BO30YX/IaThCsl UCKITIOUEHUE.

2. Ucnone3ys ¢peiimBopk Flask, co3naiite BeO-npuioxenue, kotopasi OyaeT BbIBOJUTH Ha
9KpaH MOJIHBIM a/ipec U KOOPAUHATHI KpaeBequecKoro myses I. Maruurtoropcka, ucnoibzys API
SAnnexc Kapr.



IIpuioxenne 2

OIIeHO'lHBIe cpeacrea AJisi IpoBEACHUSA HpOMe)KyTO‘lHOﬁ aTrecranuun

a) Ilnanupyemble pe3yibTaThl 00yYeHHs] U OLICHOYHbIE CPeICTBa VISl NPOBeIeHUs!
NPOMEKYTOYHOM aTTecTaluu

CrpykTypHBIi
JIEMEHT
KOMITIETEHIINH

[Inanupyemslie pe3ynbTaTsl

OreHoYHbBIE CPENCTBA
o0yueHus H peAl

OIIK-7: Cioco6eH co31aBaTh IpOrpaMMBbI Ha sI3bIKaX OOIIET0 Ha3HAYCHHUS, TPUMEHSTh METOIbI U
MHCTPYMEHTAJIbHBIE CPE/ICTBA IPOrPaMMUPOBAHMUS JUIs pelIeHHs] TPo(ecCHOHaAbHBIX 3a/a4,
OCYILIECTBISATH 0OOCHOBAHHBIN BHIOOP MHCTPYMEHTApHUs MPOrPAMMUPOBAHUS U CLIOCOOOB
OpraHu3aIy MporpaMm

— OIIK-7.1: Peanu3zyet 6a30BbI€ aITOPUTMBI CPEICTBAMU SI3bIKOB IIPOTPaMMUPOBAHUSI.

— OIIK-7.2: TIpoekTupyeT nmporpaMMHOE 00€CTIeUeHUE C UCTIOIh30BAHUEM CPEJICTB

aBTOMAaTHU3aINU
— OIIK-7.3: IIpoBOANT KOMIUIEKCHOE TECTUPOBAHUE U OTJIAJKY IPOTrPAMMHBIX CUCTEM

OIIK-7.1:
Peanuzyer 6a3zoBbie
AT OPUTMBI
Cp€acTBaMu A3BIKOB
MPOTPaMMHUPOBAHHUS

TeopeTnueckue BONPOCHI K IK3AMEHY

Texnonorus pazpadotku I10:

1. OcHOBHBIC TAPATUTMBI TPOTPAMMHUPOBAHHS.

2. DBOJIIONHS S3BIKOB ITPOTPAMMHUPOBAHHUS.

3. KoMmwiisTopbl M WHTEpPIPETaTOPbl. BUpTyasbHBIE MaNIUHBI IS
HcroaHeHus 6aiT-koaa. JI T-KOMIHIATOPBHI.

4. UHCTpyMEHTaJbHBIE  CpPEACTBA  pa3pabOTKM  MPOrPaMMHOTO
obOecrieueHUs: Ha3HAYeHHUE, Pa3HOBHUIHOCTH, KpaTKas XapaKTepHCTHKa,
MIPUMEPHI.

5. HurerpupoBaHHas cpena pa3pabOTKh: 00JacTh NPUMEHEHHUS,
cocTaB, GYHKITUHU, TPUMEPBHI.

6. CrpykTypHOe mporpamMmmupoBaHue. Jlekommosunus 3ajadyud U
MPOEKTUPOBAHUE «CBEPXY-BHU3Y.

7. MopynbHO€ porpaMMHUpOBaHUE: MPUHILIUIIBI, CHEpbl IPUMEHEHHUS.
CBA3HOCTD U CIEIJICHUE MOJTYJICH.

8. OOBEKTHO-OPHUEHTUPOBAHHOE  IMPOrPAMMHPOBAHHUE:  OCHOBHBIE
HNPUHLIMIIBI, chepa mpuMeHeHHs.

Bompocs! 1o cuHTakcucy si3bika Python:

9.  Ocob6ennoctu s3bika nporpammupoBanus Python. Cornamenus mo
odopmIteHHIO KOJ1a pep8, opraHu3alys KoJa B MOACIH U ITaKeThI.

10. A3pik mnporpammupoBanusi Python: wuwmcioBeie, OyneBbl Hu
CTPOKOBBIE JINTEPAJIbI, OCHOBHBIC OTIEPALIMU HAJl IPOCTHIMHU THUITAMHU.

11. 3Bk IPOrPaMMHUPOBAHHUS Python: CHUHTaKCUYECKHE
KOHCTPYKIIMH, YCIOBHSL, IUKIIbI, (yHKIUA range().

12. S3bik  mporpammupoBanus Python: cucremHble Oubmuorexu
Python: math, time, random, os.

13. Konnekuuu B s3bIKe nporpammupoBanus Python: ctpoku

14. Komnekuuu B s3bIke mporpammupoBaHus Python: cnuckn,
KOPTEXH, MHOXeCTBa. MeTo/1bl CITMCKOB M OTepanuu co cnuckamu. Cpessl
cnickoB. [IpucBanBanue B cpe3. KonupoBanue crucka.

15. Komnekuuu B si3bIke nporpammupoBanus Python: ciosapu

16. ®@ynkunuum B sA3blke  nporpammupoBaHuss Python.  OGnmactsb
BUJMMOCTH TepeMeHHbIX. VIMeHOBaHHbIE MapaMeTpsl GyHKIUH. 3HaYeHUS
napameTpoB MO yMoj4aHuio. ODYHKIMM C TEPEeMEHHBIM YHCIOM
apryMeHTOB.




CrpykTypHBIi
JJIEMEHT
KOMIIETEHIUHI

[Inanupyemslie pe3ynbTaTsl

OneHoYHbBIE CPENCTBA
oOyueHus H peAt

17. ®ynkuuonanpHOEe mporpaMMupoBanue B Python: chuckossie
BKJIFOYEHUSI, BCTPOCHHBIE (DYHKITUH BBICIINX MOPSAAKOB, JIAMO1a- () yHKINH.

18. ®ynkuumonanpHOE TporpamMmupoBanue B Python: ¢yHkimm kak
00BEKT, JeKopaTopsl (PyHKINH, 3aMBIKaHUS, (PYHKTOPBHI.

19. ®ynkuumonanpHOE mMporpammupoBanue B Python: mrepatopsr u
UTEpUpPyEMbIe 0OBEKTHI, PYHKIIMH-TEHEPATOPHI, oreparop yield.

20. OcobeHHOCTH OOBEKTHO-OPUEHTPOBAHHOTO mMojaxona B Python:
peanu3anys HHKAICYISIUI, HacJIeI0OBaH!s U TOJIUMOp(hU3Ma CpeCTBAMU
si3bika Python.

21. Uckmrouenus B Python. ['enepupoBanue u mepexBaT HCKITFOUEHHH.

22. bubnuoteka tkinter: wasHauenwe, cdepa mHpUMEHEHHs, 0030p
BO3MO’KHOCTEH, MEHEIKEPBI TEOMETPHH.

23. bubmmoTteka NUMpPY: Ha3HadeHHWe, cdepa MPUMEHEHHUs, 0030p
BO3MOKHOCTEH.

24. bubmmorexka matplotlib: nHasnauenue, cdepa npumenenus, 0630p
BO3MO>KHOCTEH.

25. Pabdora c mportokosom HTTP wu API cpeacrtBamu si3bika
nporpammupoBanus Python (6ubnuoTexa requests)

26. Pabora c (¢aitoBoii cucTeMOW M TOMYISAPHBIMU (opMaTaMu
(aiinos: csv-hopmar.

27. Pabora ¢ ¢ainoBOi CHUCTEMOW W TOMYJISIpHBIMUA (dopMaTamMu
¢aiinos: json-popmar.

28. Paborta c¢ ¢ainoBoil CHUCTEMOW W TOMYJISIPHBIMUA (dopMaTaMu
daitmos: Xxml-popmar.

29. Paborta c¢ ¢ainoBoil cuUcTEMOW W TOMYJISIpHBIMUA (dopMaTaMu
(haiioB: zip-apXuBHI.

Be6 nporpamMupoBanue Ha Python:

30. OcCHOBHBIE HWHCTPYMEHTBHI [UISI Pa3pabOTKU BeO-TIPHIIOKEHUN:
HTML u CSS.

31. OcCHOBHBIE HWHCTPYMEHTBHI Il pa3pabOTKU BeO-TIPHIIOKEHUN:
JavaScript, 6ubmmoTeka jQuery.

32. bpaysepnoe oxpyxenue, DOM, GpayzepHbie COOBITHS.

33. Tlomxon AJAX npu pa3paboTKe BeO-TIPHIIOKEHUI

34. ®peiimBopk Flask: ocobenHocTH, MpUHIMITEI paOOTHI, OCHOBHBIE
ATaIlbl CO3aHUs BEO-TIPUIIOKCHUSI.

35. ®peiimBopk  Flask u Oumbmmoreka sqlalchemy: Ttexuosorus
00BEKTHO-PENISIIIMOHHOTO  0TOOpakeHusi, padora ¢ b/l u moxmemsimu
(models).

36. ®peiimBopk Flask: pabota ¢ oToOpakeHusMHE (Views).

37. ®peiimBopk Flask: HTML-mra6nons! (templates), moakirodeHue u
ucrnois3oBanue static-gaitnos (JS, CSS).

38. ®peiimBopk Flask: pabora ¢ popmamu, oudnuoreka flask-wif.

39. ®peiimBopk Flask: mexanmsmsbr ceccuii, cookie, aBropuzanus u
npaBa MoJb30BaTeNEeH.

40. ®dpeiimBopk Django: 0coOGEHHOCTH, MPUHIUIBI PA0OTHI, OCHOBHBIE
9Tarbl CO37aHuUs BEO-TIPUI0KEHUS.

41. ®@peiimBopk Django: TexHoJOrHSA OOBEKTHO-PENISLIUOHHOTO
oToOpaxenus, padota ¢ bJ] u mogensmu (models).

42. ®peiimBopk Django: pabota ¢ oToOpakeHUsIMH (Views).

43.  ®peiimBopk Django: HTML-ma6n0ns! (templates), noakiroueHue




CrpykTypHBIi
JJIEMEHT
KOMIIETEHIUHI

[Inanupyemslie pe3ynbTaTsl

OneHoYHbBIE CPENCTBA
oOyueHus H peAt

U ucnoiib3oBanue static-gaitnos (JS, CSS), pabora ¢ popmamu.

44. ®peiimBopk Django: mexaHu3Mbl ceccuid, cookie, aBTopuzanus u
IIpaBa I10JIb30BaTENEH.

45. OpeitmBopk  Django:  TecTHpoBaHWE WM pa3BEPTHIBAHHE
BEO-TIPUIIOKEHHUSL.

46. OpeiimBopk Django: 6e30macHOCTh BEO-TIPUIIOKCHHS.

IIpuMepsI NpaKTHYECKUX 32JaHUH VI DK3aMeHa:

1. PeanusyiiTe ClOXeHHE U CKaJspHOE YMHOXXEHHE BEKTOPOB Ha
si3b1ke Python, ncrnonb3yst GyHKIMU BBICHIETO TOpsAKa zip, map, reduce u
np. Ecim nanmuHA BEKTOPOB HE COBMAAET, JODKHO Te€HEPUPOBATHCS
UCKITIOUEHHE.

2. HWcnonws3ys si3eik Python, peanusyiite reneparop factorials(n),
TeHEPHUPYIOUINH MMOCIIET0BATEILHOCTh (PAKTOPHATIOB HATYPATbHBIX YHCE.

3. Ha spike mporpammupoBanusi Python o0bsBuTEe Kiacc
ABTOMOOWMIIB, CoZlepKaIIuii He MeHee 4-X moseit u 2-x metoaoB. Co3naiite
CIIUCOK M3 00BEKTOB Kilacca ABTOMOOMIIb.

5. HUcmonb3ys MexanusMm I1abnoHoB ¢peiimBopka Flask, cosmaiite
BeO-callT st HayuyHOro oOmiecTBa. Ha riiaBHOW cTpaHUIle pa3MEecTHTE
HEeOOJBIION TEKCT M CCHUIKY Ha CTPaHUILy cO cTarbsiMu. [ reHeparmn
CTpPaHUIIbI CO CIUCKOM CTaTel MCIOJIB3YHTE LIUKIIBI B I1a0I0HaX, 100aBbTe
CCBUIKY Ha TJaBHYIO cTpaHuly. /[ odopmieHus mperycMOTpUTE
MPOCTEUIIINE CTHIIH.

OIIK-7.2:
[IpoekTupyer
MPOrPaMMHOE
obecreyeHue ¢
HCIIOJIE30BAHUEM
CPEJICTB
aBTOMAaTHU3aIiN

Teopernyeckue BONMpochl K IK3aMeHY:

Texnomnorust pazpabotku [10:

1. Tunel apXWTEKTYp HPOrPaMMHOTO OOECIEUYCHHUs: MOHOJIMTHAsS
aApXUTEKTypa, CEPBUC-OPUCHTHPOBAHHAS APXUTCKTypa, MHUKPOCCPBHCHAsS
apxuTeKkTypa. [IpuBecTd npuMepsl.

2. Tumbl apXWTEKTyp MNPOTrPaMMHOIO OOECICUYCHHS: ApXUTEKTypa
KJIMCHT-CEPBEP, JBYX3BCHHAs apXUTCKTypa, TPEX3BEHHAs apXUTEKTypa.
[IpuBecTn npumMepsbl.

3. ApxwuTeKTypa pacnpelesieHHbIX CUCTEM, apXUTEKTypa OOJIa4HbIX
CHCTEM.

4.  API kak cpeJCTBO MHTErPALlUU IPHUIOKCHHUH.

5. Texnomormu OLE, DDE, COM, DCOM, CORBA: upunHIumn
paboThI, 00J1aCTh UCIIOJIL30BAHUS, IIPUMEPHI.

ApxuTekTypa BeO-IIpUI0KCHUN:

6. OcHoBHBIE BU/IbI BEO MPUIIOKEHHUH U UX apXUTEKTYpA.

7.  CmeHa mojaxoloB K pa3zpaboTke BeO-mpuiokeHui. Konuemnmus
Web 2.0.

8. Ilomstme  BeO-cepBuca.  IlocTpoeHue  BeO-CEpPBHCOB  C
ucnoJps3oBanueM nporokona SOAP u apxutekty-pet REST.

9. ®@peiimBopku s BeG-pazpabotku. [Ipusectu nmpumepsl. Mozensb
MVC. IIpuBecTtu npuMepsI.

10. TIporoxon HTTP: Ha3HaueHue, mNpUHUUI pabOTHI, BHJIBI
HTTP-3ampocos.

XKuznennsrit nuka pazpadorku I10:
11. JKusHeHHBI UK pa3pabOTKH TMPOrpaMMHOIO oOecreyeHus.
Crangaptet  ISO 9000 B obmactu pas3pa-00TKM  TPOTPAMMHOTO




CtpyKTypHBIT
PYKIYP [Inanupyemblie pe3yabTaThl
JJIEMEHT OrneHovHbIe CpeacTBa
oOyueHus
KOMIETECHIIUI
obecrieyeHusl.
12. Mopenu >KM3HEHHOTO IIMKIA pa3pabOTKH  MPOrPaMMHOTO
obecrieyeHusl.
13. KomnekruBHas pazpabotka I[10.
14. Amnanu3 TpeboBaHMI K IPOrpaMMHOMY 00€CIIEUEHHUIO.
15. Pa3paboTka TEXHMYECKOIO 3aJaHUsl.
16. IlpoexTrpoBaHHE MPOTPAMMHOTO OOECIECUYEHUS: MPOCKTHPOBAHNE
ApXUTEKTYPHI, YCTPOHCTBA KOMIIOHEHT, TI0JIb30BATEILCKOTO HHTEpderica.
17. OcHoBHBIE TPUHIUIIEI O0OECIEeUEeHUs Ka4yecTBa IMPOTPAMMHOTO
obecnieuenus. Cranaaptsl ISO 9000 B obmactu kauecTBa NMpOrpaMMHOIO
o0ecreyeHus.
OIIK-7.3: Teoperuyeckne BONpPOChl K IK3aMeEHY:
[IpoBoauT
1. TectupoBaHHe U OTIIAKA TPOTPAMMHOTO 0OECTICUCHHS.
KOMIUIEKCHOE
2. JlokyMeHTHpOBaHHE MIPOrPaMMHOTO obecrieyeHus.
TECTHpPOBAaHUE U
JHoxymentupoBanue koaa B Python.
OTIAJIK
Ky 3. OOurre MPUHIUTIBI TECTUPOBAHHS TPOTPAMMHOTO 00eCTICUeHHS.
MIPOTPAaMMHBIX .
porp 4. TectupoBanue koaa Ha Python: 6mbnuoTeku unittest, pytest.
CHCTEM
IIpuMepsI NpaKTHYECKUX 32JaHUM VI IK3aMeHa:
1. Peamusyiite Ha s3p1ke Python ¢ynkiuto time2min(h, m), koTopas
MEePEBOIUT Yachl U MUHYTHI B MUHYTHI ¢ Hadajia cyTok (00:00). [TpoBeauTe
TeCTUpOBaHUE (DYHKITUHU, UCTIONB3YsI OMOIMOTEKH unittest naum pytest.

0) IlpumepHbIii NepedyeHb HHAUBUAYAJIbHBIX 32JaHUI:

1. Cosznmanue nactpymeHnTa ooHapyxeHus xocro UDP.

2. Coznmanme cauddepa s 3axBara yuetHoIx nanapix SMTP, POP3, IMAP.

3. CosznmanMe TECTOBBIX NpUMEpOB (ha33MHTa Ha OCHOBE 3aXBAYCHHOTO CETEBOTO
Tpaduka.

4. Co3maHue HHCTPYMEHTa OMNpeaeicHus MoBepxHOCTH arak \Web-mpuioxeHuid.
Bpyrdopc popmbr ayrenTrPHuKaIum.

5. Cosznanue Github-Aware Trojan.

6. Co3naHue AMHAMUYECKOW MPOTPaMMbl CTATHCTHKH KPUTHYECKUX ysi3BuMocteii B [10
Pa3IMYHBIX TPOU3BOTUTEIICH.

7. CoznaHuMe CHUCTEMbI aHajKM3a CETeBOro Tpaduka Ha MPEAMET HAIWYHS MPU3HAKOB
CETEeBOM aTaku

8. PaspaboTtka renepaTtopa moaneibHbIX |P-miakeToB ajist mpoBeneHus Smurf-atak.

9. PazpaboTka ruiaruHa 1ist Opaysepa ¢ GyHKIUEH MEKCETEeBOT0 IKpaHa.

10. Pa3zpabotka rutarusa ajs Opaysepa, Mo3BOJIAIONIEro 00HAPYKUTh XSS-aTaku.

11. Pa3paboTka NpUIoKEeHUs IS MPOBEPKH 3aIUIIEHHOCTH caifTa oT SQL-uHbeKIuii.

12. Tloctpoenue Tonosnoruu cetu no ARP-tabnumam.

13. Pa3paboTka yTWIMTBI s TPYONoBOoil  oOpaboTku  ¢ailloB Ha  s3bIKe
nporpammupoBanus Python.

14. Paszpabotka MP3-mieepa Ha si3bike mporpamMmmupoBanus Python.

15. Paspabotka yrunutel komanaHoi ctpoku Site Connectivity Checker nis mposepku
JOCTYITHOCTH caiiTa Ha si3bIKe TporpamMMupoBanus Python.

16. Pa3paboTka KIMEHT-CEpBEPHOTO MPHJIOKEHMUS I MpUeMa YHCICHHBIX METPHK -
xapakrepuctuk [1K, ncromnb3ys BO3MOKHOCTH si3bIKa TporpaMmmupoBanust Python.

17. Pa3paboTka KIMEHT-CEPBEPHOIO MPUIOKEHUS U BBINOJHEHUS apU(PMeTHUEeCKuX
JEeWCTBUS HAaJ JBOMYHBIMU WJIM IIECTHAALATEPUYHBIMU YHCIAMM, HCHOJBb3Ys BO3MOXXKHOCTU




si3bIKa MporpaMmmupoBanus Python.

18. Pa3paboTraTh KIMEHT-CEPBEPHYIO CUCTEMY JUIS CXKaTHs TEKCTOBOW MH(OpMaImu Ha
PYCCKOM SI3bIKE U MOCIIEAYIOIIEH pacIaKOBKH.

19. Pa3paboTka KOMILIEKTa TECTOB ISl KIIMEHT-CEPBEPHOTO MPUIIOKECHUSI.

20. Pazpabotka REST-cepBuca n BeO-kiIueHTa 17151 BEACHHUS 3aMETOK.

21. Pazpaborka REST-cepBuca m BeO-kiIMeHTa [Ig TOWCKA B TEKCTe HAa OCHOBE
PETYISPHBIX BBIPAKECHUI.

22. Pazpaborka REST-cepBuca u KiIMEHTa Ui y4eTa W OTCICKHBAHUS €KEIHEBHBIX
pacxojoB.

23. Pazpabotka REST-cepBuca s anteqnoro ckiaaa n

24. Pazpabotka REST-cepBuca mis nmpoepku coBmectuMoctu aertaneii [IK Ha si3pike
nporpammupoBanus Python

25. Pa3paboTka yTHIUTHI I paOOTHI C U300paKEHUSAMH C UCIIOJIH30BAaHHEM OHOIHOTEK
NumPy, SciPy.

26. CpaBHEeHHE BO3MOXKHOCTEW OMONMMOTEK IUIS pabOThl ¢ M300pAKEHUSIMU JUIS SI3bIKA
nporpammupoBanus Python.

27. Pa3paboTka arperaropa KOHTEHTA.

28. Pa3zpaboTka BHPTYyaJIbHOTO IMOMOIIHMKA IS TPOBEICHHsI TECTHPOBaHUS B cdepe
MH(OPMaLMOHHON OE30MMaCHOCTH.

29. PazpaboTka BHPTYaJIbHOTO TIOMOIIHMKA JUIs TOXO0Opa BakaHCHi B  cdepe
nH(pOpMaLMOHHON 6e30MacHOCTH (¢ GyHKIIMENH HCKYCCTBEHHOTO MHTEIIEKTA).

30. Cozmanue BUPTYaJbHOTO MOMOIIHUKA (4aT-00Ta WIIM TOJIOCOBOTO TIOMOITHHKA) IS
moa0opa BakaHcHi B cepe HHPOPMAIIMOHHON 0€30TTaCHOCTH.

31. Pa3paGoTka BUPTyaJIbHOTO TIOMOIIHHMKA JUIsi CeTH anTek (¢ dyHKIuen
HCKYCCTBEHHOI'O MHTEJUIEKTA).

32. Pa3paboTka BUPTYaJIbHOTO TIIOMOIIIHUKA JJIsi CO3JaHMs IIEJEBBIX CTpaHUIl (C
(hyHKIIMEH UCKYCCTBEHHOTO MHTEJUICKTA).

B) Ilopsimok mnpoBeneHHsi MPOMEKYTOYHOH ATTECTANMM, MOKA3aTeJIHM M KPUTEPHHU
OlleHMBAHMUS:

[IpomexyTouHas arrecTalsi MO IUCUUIUIMHE BKIIOYAET TEOPETHUECKHUE BOIPOCHL,
MO3BOJISIFOIINE OLICHUTh YPOBEHb YCBOCHHS 00YyYalOIIMMHUCA 3HAHUMU, U MPAKTUUYECKHUE 3a/laHus,
BBISIBIISIFOLIME CTENIEHb CHOPMUPOBAHHOCTH YMEHUH U BJIaJICHUH, TPOBOAUTCA B (pOopMe SK3aMeHa.

DK3aMeH MO0 JaHHOM JUCHUIUIMHE TPOBOJUTCS B KOMIIBIOTEPHOM Kiacce IO
9K3aMEHALIMOHHBIM OWJIETaM, KaxIbld U3 KOTOPBIX BKIIIOYaeT | TeopeTudyeckuil Bompoc u 2
MPAKTUYECKUX 3aJaHUS.

Iloka3aTenu M KpUTEPUH OLIEHNBAHUS IK3aMeHAa:

— HA OILICHKY «OTJHYHO» — 00yUaIOIUiCs JOJDKEeH MOKa3aTh BBICOKUN YPOBEHb 3HAHUMN HE
TOJIBKO Ha yYpOBHE BOCHPOU3BEICHUS U OOBSICHEHUS MH(POpPMAIUU, HO M UHTEIUICKTyalbHbIC
HABBIKU pellIeHus IpobeM U 3ajau, HaX0K/ICHUSI YHUKATbHBIX OTBETOB K Mpo0IemMaM, OIIEHKU U
BBIHECCHHSI KPUTUYECKUX CYXKICHHIA,

— Ha OIICHKY «XOPOMLI0» — O00yJaromuiics JOMKEeH MOoKa3aTh CPEIHUN ypOBEHb 3HAHUI He
TOJBKO Ha yYpOBHE BOCHPOU3BEICHUS U OOBSICHEHUS MH(POpPMAIUU, HO M WHTEIICKTyalbHbIC
HAaBBIKU pelIeHus mpoOiaeM u 3a/1ady;

— Ha OIIEHKY «YyIOBJIETBOPUTEIbHO» — OOYYalOIIUNCA OJKEH TOKa3aTh MOPOTOBBIH
yYpOBEHb 3HAHHI Ha YPOBHE BOCIPOU3BEIACHUS U OOBSCHEHUS WH(POPMAIIUU, HABBIKU PEIICHUS
TUTIOBBIX 3a7a4;

— Ha OIICHKY «HEeYAO0BJIETBOPUTEIbHO» — 00YyUaIOIIUIACA HE MOKET MOKa3aTh 3HAHUS Ha
YpOBHE BOCIPOM3BENIEHUSI U OOBSICHEHUS MHPOPMAIIMH, HE MOXKET MOKa3aTh HABBIKU PEIICHUS
TUTIOBBIX 3a/1a4.
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