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JIner akryaauszanuu padoueil mporpaMmbl

Pabouas nmporpamma nepecMoTpeHa, 0ocyxaeHa u ogodpena st peanmszanuu B 2024 - 2025
yaeOHOM o1y Ha 3acefanuu kadeapol MudbopmaTuku u nHGOpMaMOHHOM 6€30MacHOCTH

[Ipotokom ot 20 r. Ne

3aB. kadeapoii I/I.I/I.fapaHKOBa

Pabouast mporpamMmma repecMoTpena, 00CcykaeHa u o100peHa s peanusaruu B 2025 - 2026
yueOHOM roy Ha 3acefanuu kapeapel WMHbopmaruku u nHGOPMAIMOHHON O€30MMaCHOCTH

IIporokomor 20 1. Ne

3aB. kadeapoii I/I.H.fapaHKOBa

Pabouas nporpamma nepecmotpena, oocyxaeHa u ogodpena st peanuszanuu B 2026 - 2027
yueOHOM roy Ha 3acefanuu kapeapel WMHopmaruky u nHGOPMAMOHHON O€30MMaCHOCTH

[Iporokom ot 20 . Ne
3aB. kadenpoii N.N. bapankosa

Pabouas mporpamma nepecMoTpeHa, 00cyxaeHa u ogodpena st peamsanuu B 2027 - 2028
yueOHOM roay Ha 3acefanuu kapeapsl WMHbopmatuku u nHOOpPMALMOHHON 6€30MaCHOCTH

IIporokomor 20 . Ne
3aB. kadeapoii N.N. bapankosa

Pabouas mporpamma nepecMoTpeHa, 00cyxaeHa u ogoopena st peamsanuu B 2028 - 2029
yueOHOM rofy Ha 3aceanuu kadeapsl HMHpopmaTtuku u nHGOpMAIIMOHHON 0€301acHOCTH

IIporokomor 20 1. Ne

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

Pabouas nporpamma nepecmotpena, o0cyxaeHa u ogoopena s peanuzanuu B 2029 - 2030
yaeOHOM ToJly Ha 3acefanuu kadeapsr MWMudbopmaTuku u nuHGopMannoHHOM 6€30macHOCTH

[Iporokom ot 20 . Ne

3aB. kadenpoii I/I.I/I.fapaHKOBa




1 Iles1u ocBOCHUS TN CHMILTHHBI (MOYJI51)

Henbto quctuminHel «TeXHOIOTHH U METOABI IPOTPAMMUPOBAHUS ABIISECTCS U3yUYCHHE
OCHOB COBPEMEHHBIX METOJIOB M CPEJICTB MPOTPAMMHPOBAHUS 1 (POPMUPOBAHUU Y O0yUAIOITUXCS
HaBBIKOB MX IPAKTUYECKOTO NMPUMEHEHHS B COoOTBeTcTBHHM ¢ TpeboBanusMu ®I'OC BO s
cnenuansHocTn  «MH(bopManmoHHas ~ 0€30MacHOCTh  ABTOMATHU3UPOBAHHBIX  CHCTEM.
Juctunnmna «TeXHOIOrnu U METOAbI MPOTPAMMHUPOBAHUS» PACCMATPUBAET OCHOBHBIE MOIXO/IbI
K TPOEKTUPOBAHUIO MPOTPAMMHBIX CPEJCTB, OCBOCHHH METOJOJIOTHI CTPYKTYpPHOIO H
00BEKTHO-OPUEHTHPOBAHHOTO MPOTPAMMHUPOBAHUS, @ TAK)KE€ METOJOB TECTUPOBAHUS U OTJIAJIKH
Iporpamm.

2 MecTo TMCHHMIIMHBI (MO1YJIsI) B CTPYKTYpe 00pa30oBaTe/bHOil IPOrpaMMbl

JucuumuimHa TeXHOIOTHH U METO/IbI IPOTPAMMHUPOBAHHS BXOJHUT B 00S3aTEIbHYIO YacTh
y4eOHOT0 I1aHa 00pa30BaTEIbHOM MPOTrPaMMBI.

JUia  u3ydeHus  AMCUMIUIMHBI  HEOOXOAMMBI  3HAaHUS  (YMEHMs,  BJaJEHUs),
chOpMHUPOBAHHBIE B PE3Y/IbTATE U3YUCHHSI AUCLHUILIUH/ IPAKTUK:

Opranuzanysg 9BM 1 BEIUUCIUTEIBHBIX CUCTEM

HNudopmatuka

SI3BIKH IPOTPAMMUPOBAHHS

WNudopmannonnsie TexHoiaoruu. bassl taHHBIX

3HaHus (YMEHHUs, BIaJIeHHs), OJIYYEeHHbIE MIPU U3YYEHUHU AAHHOW TUCLUIUIMHBI OyayT
HEOOXOAUMBI [Tl U3yYCHUS TUCIUTLTH/TIPAKTHK:

TectupoBanue cucteM 3alUThl UH()OPMALIUK ABTOMAaTU3UPOBAHHBIX CUCTEM

TexHon0rus NOCTPOCHNUS 3aLUILEHHBIX PACIPEACICHHbIX PUIIOKEHUN

PazpaboTka 1 3KCIuTyaTaIysi aBTOMaTH3HPOBAHHBIX CUCTEM B 3alIMIICHHOM HCIIOJIHEHUH

3 Komnerenuun ody4aromierocs, popMmupyembie B pe3y/ibTaTe 0CBOCHUS

AUCHUILIMHBI (MOAYJIS1) ¥ IJIAHUPYEMble Pe3yJIbTAThl 00yueHu st

B pesynbrare ocBoeHus gucHMIUIMHBL (Moayna) «TexHomorum W METOJBI
IpOTrpaMMHUPOBaHU» 00yUarOLIHCs T0JKEeH 0071a1aTh CIeTYIOIMMHI KOMITETEHIIMSMU:

KO,[[ HHJAUKATOpa I/IHI[I/IKaTOp JOCTHIXKXCHHUA KOMIICTCHIIMH

OIIK-7 CriocobeH co3maBaTh IpOrpaMMbl Ha sI3bIKaxX 00IIEr0 Ha3HAYCHH S, IPUMEHSITh METOIbI U
MHCTPYMEHTAJIbHBIE CPEJICTBA MPOrpaMMMPOBAHUS JAJs pelleHuss MpodecCHOHATIBHBIX 3ajad,
OCYIIECTBIISAIT OOOCHOBAaHHBIM BBIOOP HHCTPYMEHTApHUS NPOTPaMMHUPOBAHUS M CIOCOOOB
OpraHu3alMKU IPOTPAMM;

OIIK-7.1 Peanuzyer 6a30Bble arOpUTMBI CPEJICTBAMHU SI3BIKOB IPOIPAMMHUPOBAHUS.

OIIK-7.2 [Ipoektupyer mnporpamMMHOe OO€cleYeHHe C HCIOIb30BAaHUEM CPEJICTB
AaBTOMAaTU3ALUHU

OIIK-7.3 IIpoBOANUT KOMIIJIEKCHOE TECTUPOBAHUE U OTJIAJIKY IIPOIPAMMHBIX CUCTEM




4. CTpyKTypa, 00bEéM U coep:KkaHue TUCHUIIMHBI (MOAYJIsA)
OO0mas TpyI0€MKOCTh JUCIUIUIMHBI COCTABISIET 4 3a4eTHBIX enuHull 144 akaa. 4acoB, B TOM

YUCJIC:

— KOHTaKkTHas padorta — 71,15 akan. yacos:
— aynuTopHas — 68 akaj. 4acos;

— BHeaynutopHas — 3,15 akaj. 4acos;

— caMocTosTenbHas pabora — 37,15 akan. 4acos;

— B hopMe npakTuyeckoit moaroroBku — 0 akaj. yac;

— IMOATOTOBKA K 3K3aMeHy — 35,7 akaj. gac

(DOpMa aTTecTaiuu - 3K3aMCH

AynutopHast ) s
o | xouTakTHas pabora E 3 dopma TeKyIIEero
=
5 B aKaJl. yacax S 3 Bun KOHTPOJIS
Paznein/ rema 3 ( ) £ 2 . Kon
S 3 © | caMocTOsSTENbHOU | yCIIeBa€MOCTH U
JIACIMTUTHHBI 5 [ . | xomnereHuun
O Q & paboThI MIPOMEKYTOYHOM
na6. |mpaxr. | € 8
Tlex. . 128 aTTecTaluu
3aH. | 3aH. | &
1. 1. BBeaeHue B TEXHOJOTHIO
pa3paboTku MIPOrPaMMHOTO
obecrieyeHust
CamocrosTensHoe
H3yuYeHHEe y4eOHOU
11 S3pikM W MapagurMbl y‘IH Ha ?:IO
MPOTPaMMHUPOBAHUSI. HI/ITepE}IITypH
HHcTpyMeHTaIBHEIE aGota ¢ ’
cpenctBa s pa3paboTku 0,5 0,5 1 MaIT)e ATAMI TectupoBanue OIlK-7.2
MPOrPaMMHOTO OOeCIIeUeHusI. p
o0pa3oBareibHOT
Komnumnsropsr "
o mopraina u IbC.
MHTEPIPETATOPHI ToxroTosKa K
TECTUPOBAHUIO
1.2 Turs APXUTEKT
P P CamocrosTenpHOE
IPOrpPaMMHOTO 00ECIEUECHUSL: o
u3ydyeHue yueOHoi
MOHOJIUTHASI ~ apXUTEKTYpa, W HAVAHO
KJIMEHT-CEpBEpHast nmepz}l,:ypm
apXUTEKTYpa, pabora ¢ ?
CEpBUC-OPUECHTUPOBAHHAS 4105 0,5 1 MaTepHaTam TectupoBanue OIIK-7.2
apXUTEKTypa
MFI)/IK oce };[:JéHaﬂ o0pa3oBareibHOT
pocep o noptaia u 3bC.
apXUTEKTypa MPOTrPaAMMHOTO ToxroTosKa K
obecrieuenus, o0maunas
TECTHPOBAHHIO
aApPXUTEKTYypa
CamocrosTenpHOE
u3ydyeHue yueOHoH
1.3 JKu3HeHHbIH IIUKIT Y Hay4HO
pa3paboTKH  TPOrpaMMHOTO JIUTEPATYPHI,
o0ecIieueHusI. Mongemn 05 1 1 pabota ¢ Tectnposanie OIK-7.2
KU3HECHHOTO LUKJIA. ' MaTepHUaIaMu '
KonnexktuBHass — paspaboTka o0pazoBareibHOT
0 ropTaja u .
110 OBC
INonroroska x
TECTUPOBAHHUIO.




1.4 Anamuz T1peboBaHuil.

CamocTosATeIbHOE

Pa3paboTka  TEXHHYECKOTO H3yueHHe y4eOHOU
3aganus.  [IpoekTHpoBaHUE Y HAYYHO
HIPOTPaMMHOTO O00ECIIeUESHUSL: JIUTEPaTypBHl,
MIPOEKTHPOBaHHE 0,5 2,15 pabora c npusmyasroe OIIK-7.2
. JIOMalllHee 3aJaHue
apXUTEKTYphl,  YCTpoOiicTBa MarepuasaMu
KOMIIOHEHT, o0pazoBarebHOT
10JIb30BaTENBCKOIO o noptaina u ObC.
uHTepdetica Bemmonnenne /13
HUroro no pazaeny 2 5,15
2. 2. OOecrneueHne KadecTBa
MPOrPAMMHOTO 00SCIICUCHUSI
CamocrosTenbHOe
H3yueHHe yueOHOU
Y HAY9HO
2.1 OcHOBHBIC PUHIIMIIBI JIUTEPATYPHI,
obecrieueHus KayecTBa pabora c OIIK-7.2,
0,5 1 TectupoBanue
MPOTPaMMHOTO 00OeCTIeYeHusI. MaTepHaiamMu OIIK-7.3
Crangaptst 1ISO 9000 00pa30BaTENbHOT
o mopraina u IbC.
[loaroroska k
TECTUPOBAHUIO
CamocrosTenbHOe
H3yueHHe yueOHOU
2.2 TecTupoBaHHE U OTJIAIKa 1 Hay™Ho
JATEPaTypHI,
MPOrPaMMHOTO OOECTICUeHHUSI. 05 1 pabora ¢ NuanuBunyansHOE OIIK-7.2,
JIOKyMEeHTHpOBaHuUE ' nomainHee 3aganue | OIIK-7.3
MPOrpaMMHOTO 0OecTieueH st MaTepHalaMu
o0pazoBareibHOT
o nopraina u IbC.
Boimonnenue N3
Hroro mo pazneny 1 2
3. 3. s3Ik mporpaMMHpPOBAHHUS
Python
3.1 OcobeHHOCTH  sI3BIKA
nporpammupoBanust  Python: CamocrosTenpHOe
MHTEPIPETUPYEMBIH  SI3BIK, n3ydeHue yaeOHon
JUHAMAYECKAss —THITH3a-1IHs, 1 HAYYHO
KOHIIETIIIHS MOJTHOCTBIO JIATEPaTyphI
O6B§KTI—LIIO pagOTa}.,r(): , OIK-7.1,
0,5 1 TectupoBanme OIIK-7.2,
OpPHEHTHPOBAHHOTO  SI3BIKA, MaTepuanaMu OIK-7.3
CTHJIb  HAlMCaHHA  KOJa, o0pazoBarebHOT
coTJameHus o o noptaina u ObC.
odpopmieHuo koma  Peps, IMonroroska
OpraHu3anys Kola B MOJIEIH TECTUPOBAHHUIO
Y TIAKETHI
CamocrosTenpHOe
M3y4YeHHe yaeOHOH
1 HAYYHO
3.2 Komnekuum B SI3BIKE JIUTEPATypPhI
HpOFpaMMI/Ip;aHI/IH Python: pagOTa}l,r(): , AymuTopras OIK-7.1,
CIIMCKH, KOPTEXH, 15 2 MaTepualaMu KOHTPOJBHAA OIR-7.2,
pabota OIIK-7.3
MHO>KECTBa, CJIOBapH. 00pa3oBaTeIEHOT

o nopraia u 3bC.
IlogroroBka k
AKP




CamocrosTenpHOe
n3ydeHue yueOHoH

Y HAy4HO
JIUTEPaTypBhl,
3.3 CraHmapTHbIe patyp AynuropHas OIIK-7.1,
P adora ¢ Y p
oubmroreku Python: math, 0,5 MaI;e HaTAMI KOHTPOJIbHAS OIIK-7.2,
random, datetime, 0s P pabora OIIK-7.3
o0pazoBarebHOT
o noprana u ObC.
INonroroska
AKP
34 Oyakuuu B S3BIKE
CamocrosTenpHOe
nporpammupoBanust - Python. MBVICHHE VaeOHO
Oomnactb BUIUMOCTH qu Ha yt:m
MepeMeHHBIX. VIMEHOBaHHbBIC uTe Z;{ . OMK-7.1
rapaMeTpsl (GyHKUIUH. 05 agOTZIZ: ’ WNHnuBuayansHoe OHK-7.2’
3HaueHUs] TApaMeTpoB  IIO ' Mal;e ey |AOMALIHEE 3a/anHe OHK-?I 3’
ymomuanuio. DYHKIUH € p '
o0pa3oBatebHOT
epeMEeHHBIM YHCIIOM
ApryMCHTOB o noprana u OBbC.
1M 1a- (I)YH’KLII/II/I Brimonmnenne U3
3.5 OyHKIIMOHATIBHOE
MpOrpaMMHUPOBaHKE B
Pl;lth(l))n' p(l) - <Ak CamMocTosiTenpHOe
' YHEH H3yueHHe y4eOHOU
00BEKT, JIEKOPaTophl 1 HayuHO
dhyHKIMR CITCKOBBIC
’ JINTEPATYPHL OIIK-7.1,
BKJTFOYCHHS, BCTPOCHHBIE DATYPEL, WHIuBHIyaIbHOS
(DYHKIMU BBICIIUX H(I:pH,I[KOB 0.5 paora c HOMamHeey3az(aHHe OIIK-7.2,
’ MarepuasaMu OIIK-7.3
3aMbIKaHUS, (yHKTODBL, p
UTEpaTOpbl U HUTEpUpyeMble obpasosateLHor
OGBEKTEL o nopraina u IbC.
’ Boinonnenune N3
(yHKIMU-TEeHEPaTOPHI,
omeparop Yield
CamocTosiTenbHOe
3.6 OcobeHHoCTH H3yueHHEe y4eOHOU
00BEKTHO-OpPUEHTPOBAHHOTO U Hay4HO
moIXo0aa B Python: JTUTEPaTypPHI, MBIV AIEHOE OIIK-7.1,
peanu3anys HMHKAICYJISLNH, 0,5 pabora ¢ JIBHIILY OIIK-7.2,
JIOMAIlIHee 3a/laHue
HACJICTOBAHHS u MaTepHuaJaMu OIlK-7.3
noauMoppu3Ma  CpeCcTBAMU o0pazoBarebHOT
s3pika Python o mopraina u IbC.
Brimonnenune UJ13
CamocrosTenpHOE
u3ydyeHue yueOHoH
3.7 Pabora c¢ (ailnoBoii U HAy49HO
CHUCTEMOH U MOMYJIAPHBIMU JIUTEPATYpBI, VMBIV ATEHOE OIIK-7.1,
dopmaramu ¢aiinos (CSV- u 0,5 pabora c JIUBHILY OIIK-7.2,
; o JIOMAIIIHEEe 3a/laHue
json-gaiinamu, MaTepHaIaMH OIIK-7.3
zip-apxuBammn) o0pa3oBareIbHOT

o noptana u 3bC.
Brmomuenne U3




CamocrosTenbHOE
H3yueHHe y4eOHOU

Y HAYYHO
3.8 Hckmouennss B Python. JIUTEPATYPHI, MBIV ATEHOE OIIK-7.1,
I'enepupoBanue U Iepexsar 0,5 2 1 pabota ¢ ABHILY OIIK-7.2,
. JIOMAIllHee 3aJlaHue
UCKJIFOYCHU I MaTepHaiamMu OIIK-7.3
o0pazoBarebHOT
o noprana u OBbC.
Bomonaenne NJ13
HUroro no pazaeny 5 15 10
4. 4. ApxurekTypa M CpeacTBa
pa3paboTki Web-npuioxeHuit
4.1 OcHoBHBIE BHILI BeO
. CamocrosTenbHOe
TPUIIOKEHHH u nx svaerHe VaeOHoi
apXUTEKTypa. Cmena i ¥
Y HAY9HO
HOAXOMOB K  pa3paboTke
. JATEPaTypBHI,
BeO-TIPIIIOKEHUH. aGoTa C
Konnenmus Web 2.0. 0,5 1 1 P TectupoBanue OIIK-7.2
MarepuasaMu
Tlonsitue BeO-cepBuca.
o0pazoBareibHOT
ITocTpoenue Beb-cepBUCOB C
o mopraina u IbC.
UCIIOJIb30BAHUEM IIPOTOKOJIA
[loaroroska k
SOAP u U apXuTexktypsl TeCTHPOBAHMIO
REST P
4.2 TIpoTokou HTTP: CamocrosTensHoe
Ha3HauCHHE, MPUHIIUT u3y4yeHue yueOHoi
paboTHI, BUJIBI U Hay4HO
TP oo AP | oy | o7
Pen N patt 1 2 2 P KOHTDOJIbHAS OIIK-7.2,
npunoxeHuit.  Pabora ¢ MaTepuaIaMu aGota OITK-7 3
mporokotom HTTP u API o0pa3oBarebHOT p '
CpeACTBaMU A3bIKA o noprana u 9BbC.
nporpammupoBanus  Python IMoaroToBka k
(6bubnuoTeka requests) AKP
CamocrosTenpHOe
u3ydyeHue yueOHoi
4.3 OCHOBHBIE MHCTPYMEHTHI HI:IT:aZ;IHOM
A paspadoTkn agOT;./I(): ’ WnpuBupyanpHOE OIK-7.1,
BeO-pmwiokennit: ~ HTML, 3 4 1 MaFT’ eDHANAMI 0M§MH§:y3a AHMC OIIK-7.2,
CSS, JavaScript, 6uénuorexa O6pa301;mm0r A A OIIK-7.3
jQuery. TTonxon AJAX o nopraa u 5C.
Brmomnerne /13
CamocrosTenpHOe
n3yueHue y4eOHou
M HAYYHO
4.4 DpeltMBOPKHI IS HHT;gSBIiH’
Be0-pa3paboTKH. Mopens 0,5 1 1 P TectupoBanue OIIK-7.2
MaTepuanaMu
MVC
o0pazoBarebHOT
o noptaina u ObC.
INonroroska x
TECTUPOBAHUIO
Uroro no pazaeny 5 8 5




5. 5. PazpaboTka BeO-npuUiokeHUI
c HCIOJIb30BaHHEM

mukpodpeiimBopka Flask

CamocrosTenpHOe
n3ydeHue yueOHoH
Y HAy9HO
5.1 MuxkpopeiimBopk Flask: JIUTEPaTypBhl,
0CO0EHHOCTH TIPUHIIMITBI pabora ¢ OIK-7.1,
’ 0,5 TectupoBanue OIIK-7.2,
paboThl, OCHOBHBIC JTaIlbl MaTepuanaMu OIK-7 3
CO3JIaHHs BEO-TIPUIIOKEHHS o0pazoBarebHOT '
o noprana u OBbC.
Ilonroroska
TECTUPOBAHUIO
CamocrosTenpHOe
u3ydeHue yueOHoi
52  OpeiimBopk  Flask: U Hay4HO
HTML-mabaoHb1 JIUTEPATYPHI,
OIIK-7.1,
(templates), moakmoueHue u 1 paborta ¢ WHIuBHIyaIbHOS OINK-7.2
HCTIOITh30BaHHE MaTepuaJaMy | ZoMallHee 33/1aHue OHK-7.3,
static-paiimos  (JS, CSS), o0pa-
pabota ¢ popmamu 30BaTEILHOTO
noprana u 9BC.
Brmonaenane NJ13
CaMocTosTeIbHOe
H3yueHHe yueOHOU
5.3 MukpoodpeiimBopk Flask: U Hay4yHO
TEXHOJIOTHSI TUTEPaTypPHI, nmsiayansioe OIIK-7.1,
00BEKTHO-PEISAIIMOHHOTO 0,5 pabora c OIIK-7.2,
otobOpaxenusi, pabora ¢ BJI u MaTepHuaJaMu JIOMAIHEE SANAMUE |- rrge7.3
mozessmu (models) 06pa3oBaTenbHOT
o nopraina u IbC.
Boimonnenue N3
CamocrosTenpHOe
H3yuYeHHEe y4eOHOU
. . Y HAY4YHO
f/{lszli\flﬁl;fqz? IZJZZI\C/IEI?IPKCE(I:E&. JMTEPATYPEL, NunuBunyansHOE OIK-7.1,
aBTOpH3ALUSL u ’ npaBe; 0.5 pabora ¢ JIOMAIILIHEE 3a1aHue OIIK-7.2,
N MaTepHuajamMu OIIK-7.3
MOJTb30BaTeNeH
o0pazoBarebHOT
o noptaina u ObC.
Brimonnenue UJ13
CamocrosTenpHOE
u3ydyeHue yueOHoH
1 HAYYHO
5.5 Muxpododpeiimpopk Flask: JIUTEpaTypBhl, OIIK-7.1,
npoekrtupoBanne  RESTful 0,5 pabora ¢ MHauBHyansHOe OIIK-7.2,
API MaTepHaIaMH FIOMAIITHES SAMARKC | o173
00pa3oBaTeIbHOT

o nopraia u 3bC.
Brmonanenune UJ13




CamocrosTenbHOE
H3yueHHe y4eOHOU

N . Y HAYYHO
i(zTI:/I/IH(:(Ig;?IIe)eHMBOPK FIaSkI/; JHTCPATYPBI, WNupuBuayansHoe OIK-7.1,
a3B€pTI>IBaHI/Ie 0.5 2 2 pabora ¢ 0M§mﬂciy3a aHue OIIK-7.2,
passep MaTepHaiamMu A A OIIK-7.3
BEO-TIPUIIOKEHHS
o0pazoBarebHOT
o noprana u OBbC.
Bomonaenne NJ13
CamocrosTenpHOe
n3ydeHue yueOHoH
Y HAy4HO
5.7 Muxpoodpeiimpopk Flask: JIUTEpaTyphl, OIIK-7.1,
0€e30MacHOCTb 0,5 2 2 pabora ¢ Iﬁﬁigﬁingb:}?;e OIIK-7.2,
BeO-NIPUIOXKEHUS MaTepHuataMu A A OIIK-7.3
o0pa3oBatebHOT
o noprana u OBbC.
Brmonaenane NJ13
Wroro no pazapery 4 22 15
6. Atrecrauus
CamocrosTenpHOe
u3ydeHue yueOHoi
¥ HAy9HO
nmegaTypm, OIK-7.1,
6.1 Dx3ameH paboTa ¢ Ok3aMeH OIIK-7.2,
MarepHuaiaMu OIK-7.3
00pa3oBaTeIEHOT
o noprana u 9BbC.
[ToaroroBka k
9K3aMeHY
Hroro mo pazneny
Hroro 3a cemectp 17 51 37,15 3K3aMeH
Wroro no nucuumnune 17 51 37,15 JK3aMeH




5 O0pa3oBaTte/ibHbIE TEXHOJIOTHH

JIns  peanusanmyy  TPETyCMOTPEHHBIX BHUIOB y4eOHOH pabOTBl B KadecTBe
00pa30BaTeNbHBIX TEXHOJIOTUN B MPENOJaBaHUH TUCHMIUIMHBI «ba3bl TaHHBIX» UCIIONb3YIOTCS
TPaAULIMOHHAS ¥ MOIYTbHO-KOMIIETEHTHOCTHAS TEXHOJIOTHH.

Peanuzanus KOMIETEHTHOCTHOTO ITO/IX0/1a IPEyCMAaTPUBAET HCIIOJIb30BAaHHUE B YUEOHOM
npouecce AaKTUBHBIX M HWHTEPAKTHBHBIX (OpM MpOBEICHHS 3aHATHH B COYECTAHHU C
BHEAYAUTOPHOW PabOTON C 1EIbi0 (POPMUPOBAHUS M PA3BUTUSA MPOPECCHOHATBHBIX HABBIKOB
oOydJaronuxcs.

[Ipu mnpoBemeHun Yy4eOHBIX 3aHATUH TpenofaBaTesNb OOECHeYMBACT pa3BUTHE Y
00yJaroMXCsl HABBIKOB KOMAaHIHOH pabOThl, MEKINYHOCTHOH KOMMYHUKAIMU, TPHHSATHS
pELICHH, IAEPCKUX KAYeCTB IMOCPEACTBOM IPOBEICHUS MHTEPAKTUBHBIX JICKIHH, TPYIIIOBBIX
IMCKYCCUH, PpONEBBIX WIp, TPEHWHIOB, AaHaJIM3a CHTyallMid , Yydera OCOOCHHOCTEH
npodecCHOHATBLHOM JesITeIbHOCTH BBIITYCKHUKOB U MMOTpeOHOCTEN paboToaaTerneii.

®opmbl y4eOHBIX 3aHATHUH C UCIOIb30BAHUEM TPAAULIMOHHBIX TEXHOJIOTHIL:

— 0030pHBIE JEKIUH — JJII PAaCCMOTPEHHs OONIMX BOMPOCOB HWH(MOPMATUKH U
UH(POPMALIMOHHBIX TEXHOJIOTUH, 7151 CUCTEMAaTH3allu1 U 3aKPEeTIeHNs 3HAHUH;

— uH(OPMAIOHHBIE — NIl O3HAKOMJICHHS C TEXHHYECKHMMH CPEICTBAMHU pEaHU3aluu
MH(POPMALIMOHHBIX MPOLIECCOB, CO CTaHAAPTAMU OpPraHU3ALUU CeTed, OCHOBHBIMM IpHEMaMHU
3alUThl THPOpPMALUH, ¥ APYToi clipaBOYHON HH(pOpMaLUeil;

— JIeKUMU-BU3yaJIM3allMd — JUIS HArJIAJHOTO IMpPEJICTABICHUS CIIOCOOOB peIlIeHUs
ITOPUTMUYECKHUX U (DYHKIIMOHAIBHBIX 33]1a4, BU3YaJIU3alliH PE3YJIbTaTOB PEIICHUS 3a/1a4;

— CEeMUHAp — MPaKTHUYECKOE 3aHATHUE, MOCBSIIEHHOE OCBOCHUIO KOHKPETHBIX YMEHUU U
HaBBIKOB 110 IPEJIOKEHHOMY aJITOPUTMY.

®opmbl y4eOHBIX 3aHATHUI C UCIOIb30BAHUEM TEXHOJIOT M MPOOIEMHOT0 00Y4EHUs:

— mnpoOjeMHasl JEeKUUs — HW3JI0KEHWE MaTepuasa, MpeArnoiararolee MNOCTaHOBKY
NpoOJeMHBIX U JIUCKYCCHOHHBIX BOIIPOCOB, OCBEIIEHHE pa3IMYHBIX HAy4YHBIX I10/IXOJIOB,
aBTOPCKHE KOMMEHTApUH, CBSI3aHHBIE C Pa3IMYHBIMU MOJEISIMU MHTEPHPETALUU H3y4aeMoro
MatepHana (JUIs pa3BUTHS UCCIIEOBATEIbCKUX HABBIKOB M M3YUYEHHUs CIIOCOOOB peleH s 3a1ay);

— JIeKIUM C 3apaHee 3aIlUIaHUPOBAHHBIMU OIIMOKaMU — HAIpPaBJIEHHbIE Ha TIOUCK
Oo0y4yaromMMHUCsT ~ CHUHTAKCHYECKUX M QJTOPUTMUYECKUX  OMIMOOK  TMpU  PELIeHUU
AITOPUTMUYECKUX U (QYHKIUOHAIBHBIX 3aJ7a4, C MOCIEAYIONEeH NUArHOCTUKON ClIyliaTtened u
pa3zbopoM clieTTaHHBIX OIINOOK;

— MpaKTUYEeCKoe 3aHATHE B (PopMe MpakTHKymMa — oOpraHu3anus y4eOHOH paboThl,
HalpaBJIeHHas Ha pELIeHHe KOMIUIEKCHOM Yy4eOHO-TIO3HaBaTEeNbHOW 3agauu, TpeOyromeil oT
oOydarorierocss NPHUMEHEHUS KaK Hay4YHO-TEOPETUYECKMX 3HAaHWUM, TaK M MPAKTHUECKUX
HAaBBIKOB;

— TpPaKTUYECKOE 3aHsITHE Ha OCHOBE Kelc-MeTroJa — O0O0ydeHHe B KOHTEKCTe
MOJIETIMPYEMON CUTYallMH, BOCIIPOU3BOISALIEH pealbHbIE YCIOBUS HAYYHOM, IPOM3BOACTBEHHOM,
OOLIECTBEHHON JI€ATEIbHOCTH; OOy4aroluecss JIOJDKHBI —IPOaHAIU3UPOBATh CHUTYAIMIO,
pa3o0paThCst B CYTH MPOOJIEM, MPEUIOKUTh BO3MOXKHBIE PEIICHHUsI U BbIOPATh JIydlllee U3 HUX;
KEeWChl 0a3upyIoTCs Ha peaTbHOM (haKTHYECKOM MaTepHalie WIIM K€ TPHUOIUKEHBI K peaTbHON
CUTYaIlUH;

— TOJATrOTOBKA TEMAaTHUECKUX pedepaToB, COAEPKAIIMX pPa3/eibl, YaCTHYHO WU
MOJIHOCTHIO BHIHOCHMBIE HAa CAMOCTOSITEJIbHOE U3YUEHHE.

®opMbl y4eOHBIX 3aHATHI C HCIIOJIb30BAHUEM UTPOBBIX TEXHOJIOTHI:

— ydeOHast urpa — ¢opma BOCCO3/aHUS NPEAMETHOTO U COLMAIBHOTO COJACPIKAHUS
Oyaymel npoQeccuoHaIbHOM MAEATENBHOCTH CIELUAINCTa, MOJEIUPOBAHUS TAKUX CHCTEM
OTHOLLIEHUN, KOTOPBIE XapaKTEPHBI IS OTON JEATEIbHOCTH KaK LIEJIOT0;



— JlenoBasg Wrpa — MOJCIMPOBAHUE pPa3IMYHBIX CHUTYallUid, CBS3aHHBIX C BBIPAOOTKONW H
MPUHITHEM COBMECTHBIX PEHICHHH, 00CYXIEHUEM BOMPOCOB B PEKHME «MO3IOBOTO HITYpPMay,
PEKOHCTPYKIMEH (PYHKIIMOHATBHOTO B3aUMO/ICHCTBUS B KOJIJICKTHBE H T.I1.

TexHOJIOTHH TPOSKTHOTO OOYUCHUSL:

— TBOpLIeCKI/Iﬁ IIPpOCKT — y‘le6HO'HO3HaBaTeHBHaH NCATCIIbHOCTD 06yanOH_[I/IXCﬂ
OCYHICCTBJIACTCA B paMKaxX paMOYHOTO 3aJlaHud, MMOAYUHASACH JIOTUKC U UHTCPECaM YUACTHHUKOB
NPOCKTa, KaHPY KOHEYHOro pe3yibraTa (rasera, (QuiIbM, MPa3dHUK, H3JaHHE, SKCKYpCH,
MOIrOTOBKA 3a/IaHUH KOHKYPCOB H T.I1.);

— uH(pOPMAIMOHHBI MPOEKT — Y4eOHO-TIO3HABATeNbHAsl JEATEIBHOCTh C SIPKO
BBIPKEHHON 9BPUCTUYECKOM HAIIPABIEHHOCTHIO (ITOKUCK, OTOOP U CHCTEMAaTH3aIUsI HHPOPMALUU
0 KaKOM-TO O0OBEKTE, O3HAKOMJIEHHE YYaCTHUKOB MPOEKTA C ITOW MH(OpPMAIIUEH, ee aHaIu3 U
obo0TIeHue NI TMNEeREHTATTUN Bomee TIMUNOKOU AVIUTONUN ).

6 YueOHO-MeTOIMYeCKOE 0O0ecredeHue CaMOCTOSITeIbHO padoThl 00y4arouXcst
[IpencraBneno B npuioxxenuu 1.

7 OneHOYHBIE CPeACTBA /sl IPOBeeHH s IPOMEKYTOYHOM aTTecCTALMI
[IpencraBieHsl B IPUIIOKEHUH 2.

8 YueOHo-MeTOAMYeCcKOEe H HH(POPMALIMOHHOE O0ecneyeHue TUCIUIIHHbBI (MO1YJIs1)

a) OcHoBHas1 IMTEpaTypa:

1. 'aunenko, U. I'. TexHonoruu 1 METObI IPOrpaMMUPOBaHUS © yueOHOEe 1ocodue s
By30B / U. I'. I'uuaenko, ®. ®. IMasnos, /1. FO. ®enopos. — Mocksa : U3natensctBo HOpaiiT,
2023. — 235 c. — (Beicmiee oOpaszoBanme). — ISBN 978-5-534-02816-4. — Tekcr :
anektponusli /[ OOpasoBarenbHast — miaardpopma  FOpaiit  [caiitr]. —  URL:
https://urait.ru/bcode/511891 (nata obparenus: 02.05.2023).

2. Kapsxun, M. U. TexHoioruu nporpaMMUpOBaHHUs U KOMITBIOTEPHBIM MPAKTUKYM Ha
si3pike Python : yueOnoe mocobue / M. U. Kapsikun, K. A. Batynesn, P. M. Muyxun ; FOxHbIi
denepanbHblil  yHUBepcuTeT. - PocroB-Ha-/lony ; Taranpor : W3marensctBo FOkHOTrO
denepanpaOTO YHUBEpcHuTeTa, 2022. - 242 c. - ISBN 978-5-9275-4108-9. - TekcT : 2JIGKTPOHHBIH.
- URL.: https://znanium.com/catalog/product/2057604 (nara oopamenus: 02.05.2023).

3. JlaBpumesa, E. M. IlporpamMmmHas MHXXEHEpHs U TEXHOJOTMM MPOrpaMMHUPOBAHUS
CITOYKHBIX CUCTEM : yueOHUK /uisi By30B / E. M. JlaBpuiieBa. — 2-e u31., ucmp. u 101. — MOCKBa :
UznatensctBo FOpaiit, 2023. — 432 ¢. — (Briciiee obpazoBanue). — ISBN 978-5-534-07604-2.
— Tekcr : oanekrpounsii // O6paszoBatenpHas miatdopma FOpaiit [caiit]. — URL:
https://urait.ru/bcode/513067 (nara obparenus: 02.05.2023).

4. MapxkuH, A. B. IIporpammupoBanue Ha SQL B 2 4. Yactp 1 : yueOHUK ¥ IPaKTUKYM
ast By3oB / A. B. Mapkun. — 3-e u3f., nepepad. u gorn. — Mocksa : U3narensctBo FOpaiir,
2023. — 429 c. — (Beicmiee oOpaszoBanme). — ISBN 978-5-534-15817-5. — Tekcr
anekTpoHHbli /[ OOpasoBarenmpHas  iarpopma  FOpaiitr  [caiit]. —  URL:
https://urait.ru/bcode/509818 (nata obparuenus: 02.05.2023).

5. Mapkus, A. B. IlporpammupoBanue Ha SQL B 2 4. YacTp 2 | y4eOHUK U MPAKTUKYM
quist By30B / A. B. Mapkun. — 3-¢ u3j., ucnp. u jgor. — Mocksa : U3garensctBo FOpaiit, 2023.
— 385 ¢. — (Beicmiee oopazoBanue). — ISBN 978-5-534-15818-2. — Tekcr : anekTpoHHbIi //
OobpasoBarenphas miardopma IOpaiit [caiit]. — URL: https://urait.ru/bcode/509819 (mara
obpamienus: 02.05.2023).

6. demopos, M. FO. [IporpammupoBanue Ha s3bIKE BHICOKOTO ypoBHs Python : yueGHoe
nocobue st By30B / J1. 0. ®enopoB. — 4-e uzg., nepepad. u gon. — MockBa : M3iaTenbcTBo
FOpaiit, 2023. — 214 ¢. — (Bsicmiee oOpa3zoBanue). — ISBN 978-5-534-15733-8. — Tekcr :
anekTpoHHbli  //  OOpasoBarenmpHas  iarpopma  FOpaiit  [caiit]. —  URL:
https://urait.ru/bcode/515076 (mata obparuenus: 02.05.2023).

7. Yeptkosa, E. A. [IporpammHas nnxeHepus. BusyanbHoe MOAeIMpOBaHNE



NPOrpaMMHBIX CHCTeM : y4eOHMK it By30B / E. A. UepTkoBa. — 2-¢ W31., HCIpP. U JOMH. —
Mocksa : WznarensctBo IOpaiit, 2023. — 147 c. — (Bricmee oOpazoBanue). — ISBN
978-5-534-09172-4. — Tekcr : anexkrponHbiii // O0pa3oBarenbHas miatdopma FOpaiit [caiit]. —
URL.: https://urait.ru/bcode/513696 (nata obparienus: 02.05.2023).

8. Hlenynapko, B. M. OCHOBBI IpOrpaMMHUpOBaHKs Ha s3bIKE BHICOKOTO ypoBHs Python :
yuebnoe mocodue / B. M. Illenyasko ; FOxHbIH (enepanbHblii yHUBEPCHUTET. - PocTOB-Ha-/l0HY ;
Taranpor : HzmatensctBo HOxkHOTOo denepanbHoro ymmpepcutera, 2017. - 146 c. - ISBN
978-5-9275-2649-9. - Teker : AJIEKTPOHHBIN. - URL:
https://znanium.com/cataloa/product/1021662 (nata o6pamenus: 02.05.2023).

0) lonoJiHUTEeIbHAS JTUTEpaTypa:

1. Tl'arapuna, JI. I'. TexHosoruss pa3pabOTKH MPOrpaMMHOTO OOECIeUeHHs . ydeOHOe
nocob6ue / JL.I'. I'arapuna, E.B. Kokopesa, b./1. CunopoBa-Bucnanyn ; mox pea. JL.I'. TarapuHoii.
— Mockga : DOPYM : UHOPA-M, 2023. — 400 c. — (Beicmiee oOpa3zoBanue: bakanaspuar). -
ISBN 978-5-8199-0707-8. - Tekcr : AIIEKTPOHHBIH. - URL:
https://znanium.com/catalog/product/1971872 (nara oopamierus: 02.05.2023).

2. I'ypukos, C. P. OcHOBBI QJITOPUTMH3ALIUK U TIPOrpaMMUpoBanus Ha Python : yyeOHoe
noco6ue / C.P. I'ypukoB. — Mocksa : UHOPA-M, 2023. — 343 c¢. — (Briciiee oOpa3oBaHue:
bakanmaBpuar). - ISBN 978-5-16-017142-5. - Tekcr : onekrponHsid. - URL:
https://znanium.com/catalog/product/1913856 (mxara oopamierus: 02.05.2023).

3. XKykos, P. A. SI3bik nmporpammupoBanus Python: npaktukym : yueOHoe mocodue / P.A.
KyxoB. — Mocksa : UH®PA-M, 2023. — 216 c. + Jlon. MmaTtepuansl [ IeKTpOHHBIN pecypc]. —
(Beicuiee oopa3oBanue: bakanaspuar). — DOI 10.12737/textbook_5ch5ca35aaa715.89424805. -
ISBN 978-5-16-016971-2. - Teker : AICKTPOHHBIH. - URL:
https://znanium.com/catalog/product/1915716 (nxara oopamierus: 02.05.2023).

4. 3pikoB, C. B. IIporpammupoBanue. O0beKTHO-OPUEHTUPOBAHHBIN MOJIXON | YIEOHHUK U
npaktikyM i By3oB / C. B. 3bikoB. — Mocksa : UznarensctBo FOpaiit, 2023. — 155 ¢. —
(Beiciiee  oOpaszoBanue). — ISBN 978-5-534-00850-0. — Tekct : osnekTpoHHbId //
Oo6pasoBarenbhas miardopma IOpaiit [caiit]. — URL: https://urait.ru/bcode/512425 (narta
obparmmenus: 02.05.2023).

5. 3bixoB, C. B. IIporpammupoBanne. ®yHKIIMOHAIBHBIN MOAXO/ | Y4€OHUK U TPAKTUKYM
anst By3oB / C. B. 3bikoB. — Mocksa : UznarenbctBo HOpaiit, 2023. — 164 ¢. — (Bsicuiee
obpazoBanue). — ISBN 978-5-534-00844-9. — Tekct : anekrponnsiii // OOpa3zoBarenbHast

mnarpopma IOpaiit  [caiit]. — URL: https://urait.ru/bcode/512894 (mata oOparieHus:
02.05.2023).

6. Hectepos, C. A. ba3sl qaHHbIX : yueOHUK 1 pakTHKyM [uist By30B / C. A. HectepoB. —
Mocksa : UznmarenbctBo IOpaiit, 2023. — 230 c. — (Bricmiee o6pazoBanme). — ISBN

978-5-534-00874-6. — Tekcr : anexkrpouublii // ObpazoBarenbHas miardopma FOpaiit [caiit]. —
URL: https://urait.ru/bcode/511650 (nata oopamenus: 02.05.2023).

7. Yepwnsiiies, C. A. OcHoBBI nporpaMMupoBanusi Ha Python : yueOHoe mocobue st
By30B / C. A. YepnsbieB. — Mocksa : UznarensctBo HOpaiit, 2023. — 286 c. — (Bricuiee
obpazoBanue). — ISBN 978-5-534-14350-8. — Tekct : anekrponnsiii // OOpa3zoBarenbHast
mwiatpopma IOpaiit [caiitr]. — URL: https://urait.ru/bcode/519949 (mata oOpareHwus:
02.05.2023).

B) MeTonuyeckue ykazaHus:

r) [Iporpammuoe obecneuenue u UHTepuer-pecypceni:



IIporpammHoe o0ecnieuenne

HaumenoBanue o

10 Ne norosopa Cpok aeicTBus JIULIEH3UN
7Zip CBOOOTHO 0eccpoyHO
Adobe
ggegrg"é’aeg;’;ric K-113-11 ot 11.04.2011 GeccpouHo
Edition
Anaconda ¢BOOOIHO OECCPOUHO
MS SQL Server

¢BOOOIHO

Manggement acpocTpamsiemoe [IO OeccpouHO
Studio pactpoctp
MS Visual 6
Studio 2017 | SPOPOAHO 1o GeccpouHo
Community pacrpocTpaHsemMoe
Adobe Reader |cB0601HO 0eccpouHO
Bpayzep Mozilla|cBo6oaH0
Fire¥ox pacrpoctpansemoe [10 Oeccpotmno
Bbpaysep Yandex|cBo6oaHO 06ecCpovHO
MS Office 2003 |, 135 o 17,09.2007 Gecepouro
Professional
Git CBOOOTHO 0eccpoyHO
MS Visual CBOOOIHO SecopouHo
Studio Code pacupocrpansiemoe 10
JetBrains
PyCharm cBOOOJHO eCCDOHO
Community pacnpoctpansiemoe [10 p
Edition
NotePad++ CBOOOTHO 0ecCcpoUHO
FAR Manager [cBo601HO 06eccpoyHO
Double cBOOOIHO SecopouHo
Commander pacnpoctpansiemoe [10

IIpodeccnonanbubie 0a3bl JaHHBIX H MH(POPMAIMOHHBIE CIPABOYHbIC CHCTEMbI

HasBanue xypca Cchuika
ApxuB HAYYHBIX JKypHAJIOB
«HanumoHanbHbIi https://archive.neicon.ru/xmlui/

3JEKTPOHHO-UHGMOPMAITMOHHBINA

MexnyHaponHas — pedepaTuBHas U
MOJIHOTEKCTOBast  crpaBouHast  Oasalhttps://www.nature.com/siteindex
JaHHBIX HAYYHBIX _WM3JIaHuUi _«Springer

MC)K,Z[YHapO,Z[HaSI 0a3a MOJIHOTEKCTOBBIX

JypHanoB Springer Journals http://link.springer.com/

VYHuBepcurerckas nH(bOpMalMOHHAS

crctema POCCIS https://uisrussia.msu.ru

DJNEeKTpOHHBIE  pecypchl  OMOIMOTEKH

: i ? =
MLTY 1. T 1. Hocosa https://magtu.informsystema.ru/Marc.html?locale=ru

Poccuiickas l'ocynapcrBennas

Su6miorexa. Karator https://www.rsl.ru/ru/4readers/catalogues/

OnekTpoHHass  0a3a  HEPUOAMYECKUX

n3nanuit East View Information Services, https://dlib.eastview.com/




Hanuonanenas MH(POPMALMOHHO-aHAIUTUYECKAs
cucreMa — POCCUIICKMI MHIIEKC HAyYHOTO LIUTUPOBAHUS
(PUHII)
ITouckoBass cucrema Axagemus Google (Google
Scholar)
WNudopmannonnas cucrema - EnuHoe okHO AocTyna K
MH(OPMaLMOHHBIM pecypcam

9 MaTtepuajibHO-TeXHHYecKoe ofecrevyeHne TUCIUTLIHHBI (MOTY 1)

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

URL.: https://scholar.google.ru/

URL: http://window.edu.ru/

MarepuanbHO-TEXHHUECKOE 0OecreueHUe AUCHUIUINHBI BKIIIOUAET:

MarepuanbHO-TEXHHUECKOE 00ecrieueHre JUCIUTUINHBI BKITIOUACT:

JIeKuMOHHBIE ayIUTOPUU:

- MynbTumenuitHbIe CpeICTBa XpaHEHUs, IEpeaayy U MPeACTaBICHU HHPOPMAIIH.

VY4yeOHble ayIUTOPUM [UId NPOBEAEHUS MNPAKTUUECKUX 3aHATUHM, TIpYIIOBBIX U
WHJVBHIyAJIbHBIX KOHCYJIbTALMI, TEKYILEr0 KOHTPOJIS U IPOMEKYTOYHOM aTTECTALMMU:

- Ilepconansuble xomnbroTepsl ¢ [IO, BeixogoM B MHTepHeT M ¢ gocTynom B
JIEKTPOHHYIO HH(POPMAIIIOHHO-00Pa30BaTENbHYIO CPElY YHUBEPCUTETA.

ITomernieHus 1 cCaMOCTOSATENbHON pabOThI 00yYarOIIUXCSL:

- Ilepconanbubie kommnbioTepsl ¢ IIO, BbixogomM B UMHTepHeT u ¢ goctynom B
3JIEKTPOHHYIO MH(POPMALIMOHHO-00pa30BaTENIbHYIO CPEAY YHUBEPCUTETA.

Jleximonnble aymutopuu: aya. 2124, ayn. 2122, 2113, 226, 238, 365, 388, 433 u np.
(MynbTUMETUNHBIC Ay TUTOPUH ).

Y4eOHbIC ayAUTOpPUH JUISI TPOBEACHUS MPAKTUYCCKUX 3aHITHW, TPYIIOBBIX U
WH/IMBUYAJIbHBIX KOHCYJIBTAIlUi, TEKYIIETO0 KOHTPOJII M TPOMEXYTOYHOW AaTTECTAIluH: ayjl.
245, 247, 249, 279, 372, 394 u ap. (KOMIIBIOTEPHBIE KIIACCHI)

Aynutopun I CaMOCTOSITENIbHOM paboThl: ayna. 132a, KOMOBIOTEPHBIE KIIACCHI,
YHUTaIbHBIC 3aJIbI ONOJIHOTEKH.



Ipuioxkenne 1

Y4eOHO-MeTOANYECKOE 00ecTiedeHHe CAMOCTOSITeIbHOM PadoThl 00y4aArOINXCSI

AynuTopHas caMoCToATeNbHas paboTra OOydarOmMXCs Ha MPAKTHUYECKUX 3aHATHAX

OCYIIECTBIISICTCA TIOJI KOHTPOJEM IIPENoJaBaTesis B BHJC PEIICHUS 33Jad W BBIMOJTHEHUS
VIIPaXHEHWH, KOTOPBIE OMpeAeNseT MpernojaBaTellb JUIsl 00ydarolmerocss ¢ HCMOJIb30BaHUEM
metonos IT .

Breayauroprasi camocTosiTeNibHas paboTa 00yJaroIIMXCsl OCYIIECTBISICTCS B BHJIC YTCHUS

JUTEPATYphl IO COOTBETCTBYIOIIEMY pa3lelny ¢ NpopadOTKOW Marepuajga ¥ BBINOJTHEHUS
JOMAIIHUX 3aJaHuil C KOHCYJIbTAllMsIMU MperojaBareisi, a TaK K€ C IPUMEHEHUEM
Keuc-mexnonocuil.

1. KOHTpOJILHLIe BOIIPOCHI U 3aJaHU JJIA IIPOBECACHUSN TCKYIIEr0 KOHTPOJIH

Pa3znen 1. BBereHnue B TEXHOJIOTHIO pa3padoTKM NPOrPaMMHOI0 o0ecriedeHus

1.
2.
3.

o

10.

11.
12.
13.

14.

15.
16.
17.
18.
19.

OcCHOBHBIE TTAPAAUTMBI IPOTPAMMHUPOBAHHUS.

OBOJIOLIUS A3BIKOB IPOrPaMMUPOBAHUS.

KommunsaTops! 1 uHTEpHpeTaTophl. BUpTyanbHble MalIMHBI ISl ICIIOTHEHUsT OalT-Ko1a.
JIT-KOMIHIIATOPBI.

HHCTpyMeHTaIbHBIE CPEeICTBA pa3padOTKH MPOrPAaMMHOTO 0OOecrieueH s: Ha3HaYCHNE,
Pa3sHOBUIHOCTH, KpaTKas XapaKTepUCTHKA, IPUMEPHI.

WuTerpupoBanHas cpena pa3padoTku: 001acTh MPUMEHEHUS, COCTaB, PYHKIIUH, IPHMEPHI.
CrpyKTypHOE nporpaMMupoBaHue. J{eKoMIo3uius 3a1a4u U IPOEKTHPOBAaHUE
«CBEPXY-BHHU3Y.

MoaynbHOE TporpaMMHUpPOBAaHKE: IPUHIMIIBL, cepbl TpUuMeHeHHs. CBSA3HOCTD U CLIETIIICHHE
MOJYJIEH.

OOBEKTHO-OPUEHTUPOBAHHOE POTrPaMMHUPOBAHNE: OCHOBHbIE TPUHLIUIIBL, chepa
PUMEHEHHSI.

Tumbl apXuTeKTyp NPOrpaMMHOT0 00eCIeUeHHs: MOHOJIMTHAS apXUTEKTypa,
CepBUC-OPUEHTHPOBAHHAS apXUTEKTypa, MUKpOCEpBHUCHAs apxutekTypa. Ilpusectu
IPUMEDHI.

Tumbl apXUTEKTYp MPOrpaMMHOTO 00ECIICUEHUS: apXUTEKTypa KIIMEHT-CEpBEp, IBYX3BEHHAs
apXUTEKTypa, TPEX3BEHHAs apXuTeKTypa. [[puBecT npumepsl.

ApPXUTEKTYpa pacupeeIeHHbIX CUCTEM, APXUTEKTYPa 00IauyHBIX CUCTEM.

API xak cpencTBO MHTETpalMy MPHIIOKEHUH.

Texnonoruu OLE, DDE, COM, DCOM, CORBA: npuniun padotsl, 061acTh
UCTIOJTb30BaHUS, IPHMEPHI.

KuzneHHsli Uk pazpabotku nporpaMmMmuoro odecneuenus. Cranaaptel ISO 9000 B
obyactu pa3zpaboTKH MPOTPAMMHOT0 00ECTICUCHHSI.

Mojenu )KU3HEHHOTO IUKIJIa Pa3paboTKH MPOrPaMMHOI0 00ecrieueHusl.

KonnextuBnas pazpabotka I10.

Ananu3 TpeOOBaHUi K MPOrpaMMHOMY OOECTIEUEHHUIO.

Pa3paboTka TEXHUYECKOTO 3a/IaHuUs.

[TpoexTHpoBaHKE MPOrPaMMHOT0 0OeCTIeUeHHs: TPOSKTUPOBAHNUE APXUTEKTYPBI, YCTPOHCTBA
KOMITOHEHT, TI0JIh30BaTEIbCKOTO HHTEpdetica.

Paznes 2. O6ecnneyenne Ka4ecTBa NPOrpaMMHOIo odecrnedeHust

1.

o

OcHoBHbIE IPUHITUIIBI OOECTIEYeHHs KauecTBa nporpammHoro odecneuenus. Ctanaaptst [ISO
9000 B 00acTu KauecTBa MPOrpaMMHOT0 0OecIeUeHusI.

TectupoBaHue U OTJIaKa IPOrPaMMHOI0 00eCIIeYeHusl.

JlokyMeHTHpOBaHHE POrpaMMHOro obecneueHus. CpecTBa aBTOMaTU3alUuU
JOKYMEHTHPOBAHUS IPOrPaMMHOI0 00ecredeHusl.



Pa3nen 3. SI3pIk mporpammupoBanusi Python

1.

2.

o

~

10.

11.

12.

13.
14.

15.
16.
17.

18.
19.
20.
21.
22.

23.

OcobenHoctu s13bIKa porpammuposanus Python. Cornamenust no opopmieHuo koaa peps,
OpraHM3alus KoJia B MOJIEIH U NAKETHI.

S3pIk nporpammupoBanus Python: unciossle, OyaeBbl M CTPOKOBBIE JINTEPAIbl, OCHOBHBIE
oIrepanuy HaJl IPOCTHIMU THUIIAMH.

SA3pik nporpammupoBanus Python: cuHTakcMueckue KOHCTPYKIMH, YCIOBUS, LIUKIIBL,
bynkuus range().

S3p1k mporpammupoBanus Python: cucremnsie 6ubmmoreku Python: math, time, random, 0s.
Kounexnuu B si3pike nporpammupoBanus Python: crpoku

Kounexnuu B si3pike nporpammuposanus Python: cnincku, koprexu, MHOXKecTBa. MeTo1bl
CIIMCKOB M onepauuu co cnuckamu. Cpessl crinckoB. [IpucBanBanue B cpe3. KonupoBanue
CIIMCKa.

Kosnexuu B si3pike mporpammupoBanust Python: cioBapu

@OyHK1IMY B A3bIKe IporpamMmmupoBanus Python. OGnacTs BUIUMOCTH TEPEMEHHBIX.
HmenoBaHHbIe TapaMeTpbl pyHKIMI. 3HaYeHUS TapaMeTPOB N0 yMOT4aHut0. OYHKITUH ¢
HEPEMEHHBIM YHCIIOM apr'yMEHTOB.

OyHKIMOHANBHOE MTporpaMMupoBanue B Python: cririckoBbie BKITIOYEHHUSI, BCTPOSHHBIE
(GYHKIIMH BBICIINX TOPSAIKOB, IIMOAa-()yHKIINU.

OyHKIMOHANBHOE MTporpammupoBanue B Python: ¢pyHkmm kak 00beKT, 1EKOpaTOPHI
byHKIMH, 3aMbIKaHUs, QYHKTOPBI.

OyHKIMOHANBHOE ITporpaMmupoBanue B Python: utepatopsl u ntepupyembie 0OBEKTHI,
dbyHKIIMU-TeHepaTopsl, onepaTtop yield.

Oco0eHHOCTH 00BEKTHO-OPUEHTPOBAHHOIO NIoXoa B Python: peanu3zanus nHKancyasuuy,
HacJieI0BaHMs U noiauMopdu3ma cpeacTBamu si3bika Python.

Uckmouenus B Python. I'enepupoBanue u nepexBaT UCKIIOUEHUH.

bubnuoreka tkinter: HasHauenue, cdepa mpuMeHeHuUs1, 0030p BO3MOKHOCTEH, MECHEIKEPbI
TEOMETPHH.

bubnuorexka NUMpY: Ha3HaueHHe, cepa MPUMEHEHUs], 0030p BO3MOXKHOCTEH.
bubnuorexa matplotlib: Hasnauenue, chepa npuMeHeHHs, 0030p BO3MOXKHOCTEH.

Pa6ota ¢ nporoxosniom HTTP u API cpeactBamu si3pika nporpammupoBanust Python
(bubmmoTteka requests)

Pabota c daiinoBoit cuctemMoit 1 nmomynsipHbIMH (popmaTamu (aityioB: csv-hopmar.

Pabota ¢ (aitnoBoit cuctemoil u monyyspHbIMU GopMaTaMu (aiioB: jSON-popmar.
PaGota ¢ (aiinoBoit cuctemoii 1 monyisipHbIME popmaramu Qaitios: Xml-popmar.
Pabora c ¢aitnoBoil cucreMoil u nonysipHbIMU GpopmaTamu (HaiaoB: zip-apXUBBHI.

OO11e MpUHLUIBI TECTUPOBAHUS IPOrpaMMHOro obecrieueHus. TecTupoBaHue Koja Ha
Python: 6ubnroTexu unittest, pytest.

JoxymeHTupoBanue kozaa B Python. bubmmoreka doctest.

Paznen 4. ApxuTeKkTypa U cpecTBa pa3spadoTku Web-npuioKeHuii

1.
2.
3.

o

~

OcHOBHBIE BU/IbI BEO MPUIIOKEHUHN U UX apXUTEKTypa.

CmeHa no1xo10B K pa3padbotke BeO-npuioxenuil. Konuenmus Web 2.0.

[Tonsitre BeG-cepBuca. [locTpoenue BeO-cepBUCOB ¢ UCTONB30BaHKEM poTokoia SOAP u
apxurekTypsl REST.

OpeitmBopku 11 Be6-pazpabotku. [IpuBectu npumepsl. Mogens MVC. Ilpusectu
PUMEPBHL.

[Tpotokon HTTP: naznauenue, npuniun padotsl, Buasl HTTP-3anpocos.

OcHOBHBIE HTHCTPYMEHTHI JUIs pa3paboTKu BeO-nipuiioxkeHuil: JavaScript, Oubnuorexa
JQuery.

Bbpaysepnoe okpyxenue, DOM, 6pay3epHbie COOBITHS.

[Toaxoxn AJAX mpu pazpaboTke BeO-TIPHIOKEHHIA.



Pa3nen 5. Pazpa0oTka BeG-puJIo:KeHHsI ¢ HCMIOJIb30BaHneM MukpodpeiimBopka Flask

1. MuxkpopeiimBopk Flask: oco6eHHOCTH, TpUHIUIIBI PAOOTHI, OCHOBHBIC 3TAIBl CO3aHUS
BEO-TIPUITOKEHUS

2. OpeitmBopk Flask: HTML-ma6mons! (templates), moaKIr0YeHHE U UCII0JIb30BaHUE
static-¢aitnos (JS, CSS), padora ¢ popmamu

3. MukpodperimBopk Flask: TexHOIOTHS 00BEKTHO-PEIAIIMOHHOTO 0TOOpakeHusl, padora ¢ bJ]

u Mojersimu (models)

MukpodpeirimBopk Flask: mexanu3mebl ceccuii, cookie, aBTOpu3aIys v mpaBa Mojb30BaTeien

MuxpodpeiimBopk Flask: mpoekrupoanne RESTful API

MuxkpodperimBopk Flask: TecTupoBanue u pa3BepThIBaHHE BEO-TPUITOKECHHS

MuxpogpeiimBopk Flask: 6ezonmacHocTs BeO-IpUI0KEHUS

No ok

2. IIpumepbl HHAUBUAYAJBHBIX TOMAIIHUX 321aHU I

IIpumep 1.

Bam mpenctouT — peanu3oBaTh  HECKOJIBKO — KJIACCOB,  BBIUMCIISIOUIMX — CYMMBbI
nocJieI0BaTelbHOCTEN HaTypaIbHbIX uncen oT 1 1o N:

1+2+-+N
1+42%+ 4 N?
1+234 - +N3

Hcnone3yiite HacnenoBanue. ba3zoBeiM kimaccom Oyner CymMmaTop, KOTOPBIA peann3yer
METO/IbI:
1. npeoOpa3oBaHUE FJIEMEHTOB MOCIEAOBATENFHOCTH (KaKoe 3TO MpeoOpa3oBaHHE MOMKHO
3aMETUTh U3 MOCIEA0BATEIbHOCTH MTOCIE0BATEIBHOCTEH);
2. BBIUUCIIEHHE CYMMBbI IIOCJIEI0BATENBHOCTH (XPaHUTh JIEMEHTHI MTOCIEI0BATEIbHOCTH HE
HY>KHO, UCIIOJIb3YHTE METOA U3 1. 1);
3. TpOBEpKa BBIUUCIEHHON CYMMBI IIOCJIE0BATEIILHOCTU IO (OPMYIIaM:

N(N —1)

1424+ N=——

N(N —1)(2N + 1)
6

1+224 - +N?=

N(N + 1)\?
1+2&w~+N3=(————)
2
B mnpoumsBomHBIX Kiaccax JAOIyCKaeTcs Mnepeonpenennts meroael 1 m 3. Meron 2

NIEPEONPEENATH HE HYXKHO.

[lonckaska: Meton 1 B 0a30BOM Kjlacce€ MOXET OCYHIECTBIISATH TOXKIAECTBEHHOE
npeoOpa3zoBanue, To ectb modify(n) = n.

B ocHOBHOI1 mporpamMe co31alTe HECKOIBKO AK3EMIUISIPOB CO3aHHBIX KJIACCOB, BHIYMCIIUTE
CYMMY M CIIEJIaliTe IPOBEPKY.

IMpumep 2.

Ucnone3ys ¢peiimBopk Flask, cosnmaiite BeO-mpriioxkeHue Ui OTraJblBaHUS 3arajiok.
[IpenycMmoTpuTe 2 BHAa TOJIB30BATENCH: Y aIMHUHHCTpATOpa OYJIET BO3MOXKHOCTH 3arpyaTh
3arajiku, a y nojiab30BaTesIel — BO3MOXKHOCTb UX OTTafbIBaTh.



3. IIpumepbl ayIMTOPHBIX KOHTPOJIbHBIX PadoT:

1. PeanusyiiTe CIIO)KCHHE W CKaIsIPHOC YMHOKEHHE BEKTOPOB Ha s3bike Python,
UCTONB3ysl (YHKIIMK BBICHIETO MOpsaKa zip, map, reduce u nap. Eciu anuHa BEKTOPOB HE
COBIIAJIACT, TOJDKHO BO30YXKIaThCsI UCKITIOUYCHHE.

2. MHcnonp3yro bubauorexy tkinter, co3maiite mporpammy, KoTtopast Oy1eT BBIBOAUTDH Ha
9KpaH MOJIHBIN aJpec U KOOPAUHATHI KPaeBeIIeCKOro My3esi . MarHUTOropcka.



Ipuio:xkenne 2

OueHoYHBIE CpeICTBA A/ NPOBe/IeHUs] IPOMEKYTOUHOI aTTecTaluu

a) [lnanupyemblie pe3yabTarbl 00y4eHHUS U OllEHOYHBbIE CPEACTBA /IS MPOBeIeHUA
MPOMEKYTOYHOM aTTEeCTALMU:

CtpyKTypHBII
JJIEMEHT

KOMIICTCHIIN

[Tnaaupyemblie pe3ynbTaThl
o0ydeHus

O1eHOYHEIE cpe€acTBa

OIIK-7: CiocobeH co3maBarh MporpaMMBbI Ha sI3bIKax 00Iero Ha3HAUYCHUs, TPUMEHITh METOIBI 1
WHCTPYMEHTAIBHBIC CPEJICTBA MPOTPAMMHPOBAHUS JJIs pelIeHHs MPO(eCCUOHANBHBIX 3aj1a4,
OCYIIECTBISATH 00OOCHOBAHHBINM BEIOOP HHCTPYMEHTAPHS MTPOrPaMMUPOBAHUS M CIIOCOOOB OpraHU3aIluu

pOrpaMMm

— OIIK-7.1: Peanu3yet 6a30BbIe aJrOpUTMBI CPEICTBAMH S3BIKOB IIPOTPAMMHPOBAHUSI.
— OIIK-7.2: [IpoekTupyeT NporpaMMHOe 00ecIieYeHUe ¢ UCIIOIb30BaHUEM CPEJICTB aBTOMATH3AIMH

— OIIK-7.3: [IpoBOAXUT KOMIIJIEKCHOE TECTUPOBAHKE M OTJIAJIKY IPOrPAMMHBIX CHCTEM
OIIK-7.1: [Monumanue obnacreit u [Ipumeps! mpakTHUECKUX 3aJaHUH IS
Peanm3yer 6a30BbIe | 0cOOEHHOCTEH TPUMEHEHHS JK3aMeHa:
aJITOPUTMBI SI3BIKOB [IPOrPaMMHUPOBAHUSL 1. PeamusyiiTe clOXEHHE U CKaISIPHOE
CpeICTBaMU S3BIKOB | BHICOKOTO YPOBHS; YMHO)KEHHE BEKTOpPOB Ha s3bike Python,
IPOrPaMMHUPOBAHHUS | 3pamye OCHOBHBIX BHIOB UCHONB3ysl (QYHKIOMM BBICHIETO MOpSOKa Zip,

HHTETPUPOBAHHBIX CPEX
pa3paboTKH MPOTPaMMHOTO
obecrieueHus;

BJIa/ICHHE COBPEMEHHBIMHU
TEXHOJIOTHSIMU ¥ METOIaMHU
IPOrpaMMHUPOBaHHS,
MpeIHa3HAYeHHBIMHU IS
CO3J1aHMsI IPUKJIIaTHBIX
porpamwm;

HAaBBIKM peanu3aluu
AJTOPUTMOB HA sI3BIKaX
IIPOrPaMMUPOBAHUS BBICOKOTO
YPOBHS;

BJIaJIcHHE HaBBIKAMU
NPOrPaMMHUPOBAHHS C
MCTIONB30BaHNEM A(h(hEKTUBHBIX
peanu3anuii CTpyKTyp JaHHBIX U
aITOPUTMOB;

3HAHHE OCHOBHBIX METOJIOB
3 (PEeKTUBHOTO KOAMPOBAHUS;

HaBbIKHM KOAUPOBaHUA
aJITOPUTMOB C COOJTFOICHUEM
TpeOOBaHUI K KAYECTBCHHOMY
CTHJIIO TIPOTPaMMHPOBAHWSE

BJIaJIcHHE CIIoco0aMu 0O6padoTKu
WCKITIOYUTENbHBIX CUTYALHIA;

HaBBIKH HCIIO/IL30BAHUS
OMOIMOTEK TTPUKIIATHBIX
POTPaMM JIIsl PELICHUS
MPHUKJIAIHBIX 32134
mpoheCCHOHAIBHOM 00J1acTH;

map, reduce u mp. Eciu miuHa BEKTOPOB HE

COBIIAJIacT, JIOJIKHO T€HEPUPOBATHCSI
UCKITFOYEHHE.

2. MHcnoaesys sspik Python, peamusyiite
reHepaTop factorials(n), TeHEePHUPYIOIIHit
0CJIEI0BATEIBHOCTh (bakropuanos

HATYpaJIbHBIX YUCEIL.
3. Ha sBeike mporpammupoBanusi Python
00BsIBHTE KJlacc ABTOMOOWIIb, COIEPIKAIIUI HE
MmeHee 4-x moieil m 2-x MertomoB. Co3maiite
CIHCOK U3 00BEKTOB Ki1acca ABTOMOOHIIB.

5. Ucnonp3yss ~ mexaHusM  11a0JOHOB
¢dpeiimBopka Flask, co3maiite BeO-caliT s
Hay4qHoro ooOmectBa. Ha riaBHON cTpanmie
pasMecTuTe HEOONBIION TEKCT M CCBUIKY Ha
CTpaHMIly CcO cTaThsiMd. Jlns TeHepaiuu
CTPaHMLBI CO CIMCKOM CTaTeil MCHOJb3yiTe
LUKIBl B IIabJoHaX, A00aBbTe CCBUIKY Ha
rnaBHyro — crpanunyy. Jns  odopmienus
MPEeIyCMOTpPUTE MIPOCTEHIINE CTHIIH.

TeopeTrueckue BOIPOCHI K IK3aMEHY
Texnomorus pazpabotku I10:
1. OcHoBHEBIE
MIPOrpaMMHUPOBAHUSI.
2. DBOIONUS S3BIKOB IPOTPAMMHUPOBAHUSL.
3. KomnumsaTtopel W  HHTEPHPETATOPEHI.
BupryanpHple  MammMHBI IS UCIIOJHEHUS
baiiT-kona. JIT-KOMIIIIATOPEL.

nmapaaurmMbl

4. HWHcTpyMeHTalIbHBIE cpencTBa
pa3paboTKH  TPOrpaMMHOTO  OOECIICUCHUS:
Ha3HAuYCHHE, Pa3HOBUJIHOCTH, Kpartkast

XapaKTepPUCTHKA, TIPUMEPEI.
5. HHrerpupoBaHHas cpega pa3pabOTKu:
00JIaCTh ~ MPWMEHEHHs, COCTaB, (YHKIUH,




CTpyKTypHBII
IIEMEHT
KOMIIETEHINH

[Tnanupyembie pe3ysbTaThl
oOyueHus

OneHouyHble CpeaCTBa

HaBBIKM HCITOJIb30BaHUS
JUHAMHYECKH TOJKIF0YaeMbIX
OUOIHOTEK;

CIIOCOOHOCTH UCITOIh30BaTh
SI3BIKU, CUCTEMBI U
HHCTPYMEHTAIIbHBIE CPEICTBA
pa3paboTku
aBTOMATH3MPOBAHHEIX CHCTEM;

BJIaJICHUE TEXHOJIOTUSIMU
MPOTPaMMHUPOBAHHUS
pacnpeneneHHbIX
ABTOMAaTH3UPOBAHHBIX CHCTEM;

MIPUMEDBI.

6. CrpykrypHOE [IPOrpaMMHUPOBaHHE.
HdexoMno3uiust 3agadyd M NPOCKTUPOBAHHE
«CBEpXY-BHH3Y.

7. MopaynsHOe MIPOTPaMMHUPOBAHHUE:
TIPUHITUTIBL, chephl TpuMeHeHHus. CBI3HOCTh H
CLIEITICHUE MOIYJIEH.

8. O0bBEeKTHO-OPUEHTHPOBAHHOE
MPOrpaMMHUPOBAHKE: OCHOBHBIC  IPUHIIUIIBI,
cdepa NprUMeHEeHHSI.

Bormpocs! 1o cuHTakcucy s3bika Python:

24. Ocobennoctu SI3BIKA
nporpammupoBanus Python. Cornamenus mo
odopmieHuto Koja pep8, opraHu3anusl Koja B
MOJICTIH ¥ TTAKETHI.

25.413pik  mporpammmupoBanusi  Python:
YHCJIOBbIe, OYyJIEBBl W CTPOKOBBIE JIUTEPAJHI,
OCHOBHBIE OTIEPAIMU HA/l IPOCTHIMU TUTIAMH.

26. 43k mporpammmupoBanusi  Python:
CHHTAKCUYECKHUE  KOHCTPYKLHUH,  yCJIOBHS,
UKL, GyHKIUS range().

27.513pik  mporpammupoBanusi  Python:
cuctemHble OuOmmoTeku Python: math, time,
random, os.

28. Koyuekuun B SI3BIKE
nporpamMupoBanus Python: ctpoku
29. Komnexknuu B SI3BIKE

mporpaMMupoBanus Python: crimcku, KopTexw,
MHOXeCTBa. MeTOJIbl CIHCKOB U OIEpPAaIUK CO
cnuckamu. Cpesbl cruckoB. [lpucBanBanue B
cpes. KonupoBanwue crmcka.

30. Komneknuu B SI3BIKE
nporpaMmupoBanus Python: cnoBapu

31. OyHKIUKM B S3BIKE MPOTPAMMHUPOBAHHS
Python. O0nacte BHIMMOCTH IEPEMEHHBIX.
HmenoBanHble mapameTpsl GyHKUIUH. 3HaUCHUS
mapameTpoB 1o ymondaHup. DyHKIUU C
MEPEMEHHBIM YHCIIOM apTyMEHTOB.

32. DyHKIMOHAIBHOE TPOrPaMMHUPOBAHNE B
Python: crnuckoBbie BKIIIOYEHUS, BCTPOCHHBIE
(YHKIIUY BBICITUX TOPSIIKOB, JIIMO1a-()YHKITHH.

33. DyHKIMOHAIEHOE TPOrPaMMHUPOBAHNE B
Python: ¢ynkumn xak o0OBEKT, AEKOPATOPHI
(GyHKIWH, 3aMbIKaHus, (QYHKTOPBI.

34. DyHKIMOHAIBHOE TPOrPaMMHUPOBAHNE B
Python: wurtepaTtopbl U uTepupyembie OOBEKTHI,
(GyHKIMU-TEeHEepaTophl, onieparop yield.

35. Ocobennocti
00BEKTHO-OPHEHTPOBAHHOTO 1oaxoAa B Python:
peanu3anys WHKAICYJISIWN, HACIEJIOBAaHUS |
noyiuMop(hu3Ma cpeicTBaMu si3bika Python.

36. Vckmrouenus B Python. ['enepupoBanue
U TIepexXBaT UCKITIOUCHHH.

37. bubmuoreka tkinter: masnauenue, cdepa




CTpyKTypHBII
IIEMEHT
KOMIIETEHINH

[1nanupyemble pe3ynbTaThbl

O1leHOYHEIE CPEACTBA
oOyueHus p

MIpUMEHEHNS, 0030p BO3MOXHOCTEH,
MEHEKEPHI TEOMETPHH.

38. bubnmoreka NUMPY: Ha3HaueHHe, cepa
MpUMEHEHUSs1, 0030p BO3MOXKHOCTEH.

39. bubmmoreka matplotlib:  HasHauenue,
chepa mpuMEeHEHHS, 0030p BO3MOXKXHOCTEH.

40.Pabota ¢ mportokomom HTTP u API
CpencTBaMH s3bIKa TporpammupoBanus Python
(6bubmmoteka requests)

41.Pabota ¢ (aiinoBoil cUCTEMOH W
MIOMYJISIPHBIMU ¢dhopmaramu ¢aiinos:
csv-popmar.

42.Pabota c¢ (paiimoBoit cucTeMON W
HOMYJISIPHBIMU ¢dbopmaramu ¢aiinos:
json-gopmar.

43.Pabota c¢ (aiimoBoit cucTeMOll |
HOMYJISIPHBIMU ¢dbopmaramu ¢aiinos:
xml-popmar.

44.Pabota c¢ (paiimoBoit cuCTeMON W
HOMYJISPHBIMU (hopMaTaMu QaisioB: Zip-apXUBHIL.

Be6 nporpammupoBanue Ha Python

1. OcHoBHbIE MHCTPYMEHTBI Ut
paspabotku BeO-npunoxennii: HTML u CSS.

2. OcHOBHbIC MHCTPYMEHTBI JUTst
pa3pabotku  BeO-mpuioxeHui:  JavaScript,
oubmmoreka jQuery.

3. Bpaysepnoe OKpY’KCHUE, DOM,
Opay3epHbIe COOBITHSI.

4. Tlonxom AJAX npu  pa3paboTke
BEO-TIPHIIOKEHU T

5. ®peiimBopk  Flask:  ocobennoctw,
NPUHIUIB pabOThl, OCHOBHBIE 3Tallbl CO3IaHUS
BEO-TIPUIIOKEHUS.

6. ®peiimBopk Flask wu  Oubnmoreka
sglalchemy: TEXHOIIOTHSI
00BEKTHO-PETSIIMOHHOTO OTOOpaXKeHusI, paboTra
¢ b1 u monensimu (models).

7. ®peitMBOpK Flask: pabora c
OTOOpaKEHUAMU (Views).

8. ®peiimBopk Flask: HTML-mabnonsr
(templates), TIOAKIIIOYEHWE M HWCIIOIH30BAHUE
static-gaiinos (JS, CSS).

9. ®peiimBopk Flask: pabora ¢ dpopmamu,
oubnmroreka flask-wif.

10. dpeiimBopk Flask: MexaHM3MbI ceccHid,
cookie, aBTOpH3aIys ¥ paBa NOJIb30BATEIICH.

OIIK-7.2: 3HaHue METOJ0JIOTUN U Teoperuyeckue BOMPOCH K 3K3aMEHY
IIpoextupyer BJIa/ICHHUE METO/IaMU Texnomorus pazpabotku I10:

MporpaMMHOE MPOEKTUPOBAHUS CIIOKHOTO 1. Tumpr  apxWTEeKTyp  HPOrPaMMHOTO
oOecrieyeHue ¢ MPOTrpaMMHOT0 00eCTIeUeHHUS; oOecrieveHusl:  MOHOIIUTHAs  apXHUTEKTYpa,
UCIIOJIb30BaHUEM CEpPBUC-OPUCHTUPOBAHHAS aApPXUTEKTYpa,

BJIaJICHUE OCHOBHBIMU HaBBIKAMU
CpelCcTB MUKpOCEpBUCHasI  apxutektypa. IlpuBectn

MPOEKTUPOBAHUS CIIOKHOTO
aBTOMATH3AIUN MIPUMEPBL.

MPOrpaMMHOr0 00ecreueHus C
2. Tumel  apXWTEKTyp  HPOTrPaMMHOIO
VICIIOJIb30BaHUEM CPEJICTB




CTpyKTypHBII
IIEMEHT

[1nanupyemble pe3ynbTaThbl

OneHouyHble CpeaCTBa

oOyueHus
KOMIIETECHIIUU
aBTOMAaTH3ALUH; oOecrieyeHus:: apXHUTEKTypa KIHCHT-CEpBep,
HaBbIKH (POPMUPOBAHHUS IBYX3BEHHAs apXUTEKTypa, TpEX3BEHHAs
TpeboBaHuii 1 paspaGoTKH apxurektypa. [lpuBectr npuMepsI.
BHEIIHUX CeHMHKALMi U1 3. ApXHTEKTypa pacrlpeleNeHHbIX CUCTEM,
6ATBIBACMOrO apXUTEKTypa 00IaYHBIX CUCTEM.

paspa 4, APl xak cpeACcTBO  HWHTETpaIiu
MIPOTPaMMHOTO O0ECIICUCHHS, .
ABTOMAaTH3UPOBAHHBIX CHCTEM; TPHITOACCHIH.

5. Texuonorun OLE, DDE, COM, DCOM,
HABBIKHU HCIIOJIb30BaHUS CORBA: TIPUHIIATT paboTHI, 00mnacTb
NAaTTEPHOB IIPOCKTUPOBAHUS HCTOBb30BaHUS, TIPUMEPBI.
HaBBIKU Pa3pabOTKU ApXUTEKTypa BeO-TIPUIT0KEHUI:
MPOrPaMMHOM JOKYMEHTaIINH; 1. OcHoBHEIE BUIbI BeO
SHAHHE TPHHIIATIOR MPUIOKEHUH U UX apXUTEKTypa.
COMPOBOMKICHIS TIPOTPAMMEOTO 2. CwmeHa TIOZIX0I0B K pa3paboTke
T — BeO-prtoxkennii. Konmneruss Web 2.0.

3. Ilonsarme BeO-cepBuca.
3HAHUE MMOKa3aTesie KauecTBa HOCTpOCHI/Ie B€6-CepBI/ICOB C
IPOrpaMMHOI0 00eceyeHus; HCronbp30BaHueM nporokona SOAP wu
HaBBIKK BBIOOPa 3P PEKTUBHBIX apXUTCKTY-pEI REST.
CIOCO00B peann3aniu 4. DpeiiMBOpKH AR
MPOhECCHOHATBHBIX 331a4; BeO-pazpabotku. [IpuBecTH mMpHUMEpEI.
Mogens MVC. IlpuBectu mpuMepsl.
HaBBIKH IIPOCKTUPOBAHNA 5. IIporoxon HTTP: naznaueHwme,
aJITOPUTMOB C COOJIIOICHUEM TIPHUHIHIT paboTsI, BHIBI
TpeOOBaHMI K KAYECTBEHHOMY HTTP-3anpocos.
CTHJIIO IPOIPAaMMHPOBAHMSL. .
Kuznennsiit ukia pazpadorku 110:

1. Ku3HeHHBI THMKI pa3paboTKU
IPOrPaMMHOI0 obecrieueHusl.
Cranmapter  ISO 9000 B obOnactm
paspa-0oTku pOrpaMMHOTO
obecrieyeHusl.

2. Mogenu >KM3HEHHOTO IMKJIA
pa3paboTku MIPOTPaMMHOTO
obecrieyeHusl.

3. KomnexruBnas paspadotka [10.

4.  Anamms TpeOOoBaHMI K
MIPOrPaMMHOMY OOECTIEUEHHIO.

5. Pazpabotka TEXHUYECKOTO
3aJaHHS.

6. IIpoexTupoBanue
MIPOTPaAMMHOTO obecrieueHus:
MIPOEKTHPOBAHHUE APXHUTEKTYPHI,
ycTpoiicTBa KOMIIOHEHT,
MOJIL30BATENLCKOTO HHTEpdetica.

7. OcHOBHBIE MIPUHIUIIBI
o0ecrieyeHus1 KayecTBa IPOrPaMMHOIO
obecneuenus. Crangapter ISO 9000 B
o0yacTi  KadecTBa  MPOTPaAMMHOIO
o0ecreyeHus!.

OIIK-7.3: Bnagenne metogamu [Ipumepsl MpakTHUECKUX 3aJaHUM IS
[IpoBogut TECTUPOBAHHS U OTJIAAKH JK3aMeHa:

KOMIUIEKCHOE MIPOTPAMMHOTO 00CCIICUCHHUS B 1. Peanusyiite Ha s3pike Python
TECTUPOBaHHE U COOTBETCTBHH C COBPEMEHHBIMU ¢ynkumio time2min(h, m), koTopas
OTIAJKY TEXHOJIOTHSIMUA M METOIaMHU MEPEBOJIUT Yachl U MUHYTBHl B MHHYTHI C




CTpyKTypHBIA [Inanupyemsle pe3yabTaThbl

JIEMEHT OneHouyHble CpeaCTBa
oOyueHus
KOMIIETEHLIMU
MIPOrPaMMHBIX MIPOrpaMMHUPOBAHUS; Havana cytok (00:00). IlpoBenute
cHCTeM TECTUPOBAaHWE (YHKIHH, HCIIOIb3YS

yYMEHHE TIPOBOINTH MOIYIBHOE,
WHTETpallMOHHOE, CHCTEMHOE,
MPUEMOYHOE U IPYTHE BHIIBI TeopeTrnuecke BOMPOCH K 3K3aMEHY:
TECTUPOBAHMS IIPOTPAMMHBIX 1. TectupoBanme ®  OTJIagKa
CHCTEM. MPOTPaMMHOT0 0OecTIeUeHHSI.

2. JlokyMeHTHpOBaHUE
MIPOTPaMMHOTO obecrieueHusI.
JoxymenTtupoBanue koaa B Python.

3. OoOwmwume TIPUHIIUTIBI
TECTUPOBAHUS NpOrpaMMHOTO
obecneuenus. TecTupoBaHue Koma Ha
Python: 6ubnmoreku unittest, pytest.

OuOIMOoTEKH Unittest wim pytest.

0) IIpumepHBbIii NepeyeHb HHAMBUAYAIbHBIX 3aJaHUIM:

1. Co3ganue uHcTpyMeHTa 0OHapyxeHus xocroB UDP.

2. Coznpanne cauddepa misg 3axBata yuyeTHbix ganueix SMTP, POP3, IMAP.

3. Co3nmaHue TECTOBBIX NPHUMEPOB (a33MHra Ha OCHOBE 3aXBAaYEHHOTO CETEBOTO
Tpaduka.

4. CozgaHue WHCTPYMEHTA ONpENENICHUs] HOBepXHOCTH aTak \Web-npuioxeHuid.
Bpyrdopc popmbr ayTeHTHDUKAITIHN.

5. Cosnanue Github-Aware Trojan.

6. Coznmanue IMHAMUYECKOH MPOrpaMMBbl CTATUCTUKU KPUTHYECKUX ysi3BuUMocTel B [10
pa3INYHBIX TPOU3BOIUTENEH.

7. CozmaHume CHUCTEMBI aHajHM3a CETEBOTO TpaduKa Ha MpPEAMET HAIWYHS TPU3HAKOB
CETEeBOM aTaku

8. Paspabotka reHeparopa noauebHbIX |P-makeToB ajist mpoBenenus Smurf-atak.

9. Pazpabotka miarunHa /i 6paysepa ¢ GyHKIMEH MEKCETEBOI0 3KpaHa.

10. Pa3pabotka miaruHa i Opaysepa, mo3BOJISIFOIIETr0 OOHAPYKUTh XSS-aTaky.

11. Pa3zpaboTka mpuiIoKeHHs sl IPOBEPKH 3aIUIIIEHHOCTH caiita oT SQL-uHbeKIuii.

12. Tloctpoenue Tomonoruu cet mo ARP-Tabmumam.

13. PazpaGoTrka yTMAMTBI JAfs TpynmoBod  oOpaboTku  (ailgoB Ha  sA3bIKE
nporpammupoBanus Python.

14. Pa3zpaborka MP3-mieepa Ha si3pike iporpammupoBanus Python.

15. Paspabotka yrumuThl kKomMaHaHo# ctpoku Site Connectivity Checker mis mpoBepku
JOCTYITHOCTH caiiTa Ha si3bIKe porpaMmmupoBanus Python.

16. Pa3paboTka KIHMEHT-CEpBEPHOTO TPIJIOKEHHS Ul TpUeMa YHCICHHBIX METPHK -
xapakrepucTrk [1K, ncnomnb3ys BO3MOKHOCTH si3bIKa MporpaMMupoBanus Python.

17. Pa3paboTka KJIMEHT-CEpPBEPHOrO MPHJIOKEHHUS AJIS BBINOJIHEHUS apHUPMETHUECKUX
NeMcTBUSL HaJ JABOMYHBIMU MJIM IIECTHAIATEPUYHBIMU YHUCIAMH, HCIOIB3YsI BO3MOXHOCTH
s13bIKa MporpaMmmupoBanust Python.

18. Pa3paboTraTh KIMEHT-CEPBEPHYIO CHUCTEMY JJIsI CHKaTUSl TEKCTOBOM MH(OpManuu Ha
PYCCKOM $SI3BIKE ¥ ITOCIIETYIOIIEH paCTIaKOBKH.

19. Pa3paboTka KOMIUIEKTa TECTOB JJIsl KIIMEHT-CEPBEPHOTO MPHUIIOKEHHUS.

20. Paspaborka REST-cepBuca n BeO-KiIMeHTa TSl BEICHHUS 3aMETOK.

21. Pazpaborka REST-cepBuca u BeO-kiaMeHTa JUIs TMOMCKa B TEKCTE HAa OCHOBE
PETYISPHBIX BBIPAKECHHH.

22. Pazpaborka REST-cepBuca m KiHMeHTa Uil y4eTa U OTCIICKHMBAHUS €KEITHEBHBIX
Pacxo/ioB.




23. Pa3pabotka REST-cepBuca amnst antedyHoro ckiana n

24. Pa3zpabotka REST-cepBuca mis mpoBepku coBmectumocTtu aetanen [IK Ha s3pike
nporpammupoBanus Python

25. Pa3paboTka yTUIUTHI 1)1 pabOThI ¢ H300paKEHUSIMH C UCIIOJIb30BaHHEM OHMOIMOTEK
NumPy, SciPy.

26. CpaBHEHHE BO3MOXHOCTEH OMOIMOTEK I pabOThl ¢ M300paKCHHUSMHU JUIsSl SI3BIKA
nporpammupoBanus Python.

27. Pa3paboTka arperaTopa KOHTCHTA.

28. Pa3paboTka BUPTYaJIbHOTO MOMOIIHHWKA JJIsSi MPOBEICHHS TECTUPOBAaHUS B chepe
nH(pOpMaIMOHHOM 0€30MMacHOCTH.

29. PazpaboTka BHPTYaJIBHOTO TIOMOIIHMKA Ui ToA00pa BakaHCHil B  cdepe
nHpopManmoHHOM 6e301macHOCTH (¢ PyHKIIMEH HCKYCCTBEHHOTO HHTEIIJICKTA).

30. Cozpanue BUPTYaJbHOT'O MOMOIIHUKA (4aT-00Ta WIJIM TOJOCOBOTO IMOMOIIHUKA) IS
noa0opa BakaHCH B chepe MHPOPMAITMOHHOH 0€30MacHOCTH.

31. Pa3paboTka BUPTYaJIBHOTO TIOMOIIHWKA JJIsi ceTHm antek (¢ (yHKIuen
HCKYCCTBEHHOT'O MHTEIIJICKTA).

32. PazpaboTka BHPTYalbHOTO TIOMOLIHHMKA JUIS CO3JaHUSl IEJIEBBIX CTpaHuIl (C
(byHKIMEH HCKYCCTBEHHOTO UHTEIICKTA).

B) HOpﬂI[OK MpOBECACHUSA l'lpOMC)KyTO‘IHOifI aTTeCTallui, MOoKa3aTe/iu U KPUTECPHUHA
OIlCHUBaAHUA:

Iloxa3zatenu n KPUTCPUHU ONCHUBAHUA IK3aME€HA:

— Ha OIICHKY «OTJMYHO» — 00Yy4aIOIIUNCs JOJKEH MOKa3aTh BEICOKUN YPOBEHb 3HAHUN HE
TOJIKO Ha YpOBHE BOCIPOU3BEACHHUS U OOBACHEHMsS] WMH(OpPMAIMU, HO M HMHTEJUICKTyaJIbHbBIC
HABBIKU PELICHUS MpoOIeM U 3a1a4, HAX0XK/IEHUS! YHUKAIBHBIX OTBETOB K Mpo0IemMaM, OIICHKH U
BBIHECEHUS KPUTHUECKUX CYKICHHI;

— Ha OIICHKY «XOPOII0» — 00yJaronuiics: JOMKEeH MOKa3aTh CPEeHUN YypOBEHb 3HAHHUH He
TOJIKO Ha YpPOBHE BOCIPOU3BEACHHUS M OOBACHEHMs] MH(OpPMAIMU, HO M HHTEJUICKTyaJIbHbBIC
HABBIKU pelIeHHs Mpo0JeM U 3a/1ady;

— Ha OILIEHKY «Y/AOBJIETBOPUTEIbHO» — OOYYarOUIUiCs JIOJDKEH MOKa3aTh MOPOTOBBIN
YpOBEHb 3HAaHWI HAa YPOBHE BOCIPOU3BEACHMS U OOBSCHEHUS WH(MOPMAILIMU, HABBIKU PEIICHUs
TUTIOBBIX 33714,

— Ha OILICHKY «HeyJI0BJeTBOPUTEIbLHO» — 00YyJaroImuiics He MOXKET MOKa3aTh 3HAHUS Ha
YpOBHE BOCIPOU3BEIEHUS U OOBICHEHHS] MH(OpMAIMK, HE MOXKET MOKa3aTh HABBIKK PEIICHUS
TUTIOBBIX 3a/a4.



