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1. PaGouas rpynma

C uenbio NMOBBILIEHHS KadecTBa JOMOMHHUTENLHOM mpodeccuoHansHoil nporpaMmel (JI1II) ¢ yueTom
TpedoBanuit npodeccronanbHbix crangapros ([1C) B rpynny paspaOoTYHKOB BXOAWIIH:

Paiiroponckuii Anjapeii Muxaiisiopuy

JHokrop ¢pu3HKo-MaTeMaTHuecKuX Hayk, qupektop @IIMHU MOTH
baaropapubiii Esrenuii Biraaumuposuy

3aBe/lyIOLIMi yueOHO-MeToIMuecKoi 1abopaTopuei MHHOBATHKH
HUBanosa Anacracus CepreeBHa

PYKOBOAHTEIH MPOEKTOB yueOHO-METOANUECKO# 1abopatopid HHHOBATHKH

2. IlpodeccnoHaJbHBIE CTAHAAPTDI, YYTEHHDbIE B COAEPKAHMH NPOrpaMMbl

Hactosiiass  nononHuTtenbHas npodeccuoHanpHas nporpamma (JIIII) paspabotana ¢ yu&rom
COOTBETCTBYIOLIMX €l mnpodeccronansHblX crangaproR  (I1C) M3  HauMOHAJNBLHOrO  peecTpa
npodeccHoHanbHbIX cTangapToB. [IpodeccrnonaneHbie cranaaptel (I1C), cA3aHHBIE ¢ HACTOsIIEH
HIIIT: 06.001 ITporpaMMHuCT.

3. KpaauduxanHoHHbie TpeOOBAHUSA, YYTEHHDIE B COAEPKAHHHE MPOTrPaMMBbI

Kpanudukaunonnsle tpeboBaHus, Y4TEHHblE B COLCP:KAHWUM TPOrpaMMbl, YKa3aHbl B OINHCaHHH
JOJDKHOCTEH  eAMHOro  KBaJlu(UMKALMOHHOrO  CIpPaBOYHMKA  JIOJKHOCTEH  pYKOBOJMTEIICH,
CrenuanucToB  u  cayxamux. [lpuuém  yurensl TpeGoBaHHMsA JO/DKHOCTEH, YKa3aHHBIX B
JOTMOTHUTENBHBIX XapaKTepUCTHKaxX, 0ToOpaHHbIX Ui AaHHOH nporpammel OT® (. 5. HacTosiero
JNOKYMEHTA), KOTOpbl€ MPUBEAEHBI B YKAa3aHHBIX B M. 2. HACTOALLEro JOKYMEHTa NpodeccHOHaIbHBIX
cranaprax (I1C) B ctpoke « ETKC unu EKC». KpanudukalumoHHele TpeOOBaHHS HHKOPIIOPHPOBAHLI B
HACTOALLMI JOKYMEHT MYTEM OTCBUIKM U SABJIAIOTCA €r0 HEOTHEMJIEMOM YacThiO.

4. TpeGoanusi (peaepajbHOro rocyIapcTBEHHOI0 CTAHAAPTA BbICIIEro o0pa3oBaHHsA, HA
OCHOBAHHH KOTOPBIX Gbl1a pazpafoTaHa nporpaMma

HacTosiuieii  OMOJHUTENBHON  MPO(ECCHOHANBHOW NporpaMMme  COOTBETCTBYET — (efepalbHbli
rocynapcTBeHHblH cTanaapt Boiciero odopaszosanus (CI'OC BO): 01.03.02 «IlpuknanHas Maremaruka
1 uHdopmaTrka (ypoBeHb OakanaBpuara)y.

Hacrosiass pmomonHuTenbHas mpodeccHoHanbHas mporpamMma paspaboTaHa Ha  OCHOBaHMH
TpeboBanuii ykazansoro ®I'OC BO.

[Tonublit nepedens TpeGoBanui npusen&H B Tekcte ykazanHoro @I'OC BO, uHkopnopupoBaH B
HACTOALIMH IOKYMEHT MyTEM OTCbUIKH U SIBJISETCS €ro HEOTbEeMJIEMOH YacThIO.

5. XapakrepHCTHKA HOBOI KBaJH()HKALMH H CBA3AHHBIX ¢ Hell BHAOB NpodeccHOHAILHOM
AesATeIbHOCTH, TPYAOBLIX (pyHKUMI U (M/1H) ypoBHell KBaJnpUKauuu

«[TporpaMmma mpodeccHOHaNIbHOM MEpernoJroTOBKM HanpasieHa Ha MOJIyYeHHE KOMIIETEHLIMH,
HeoOXOMUMOH JUIS BBIMOMHEHUS HOBOrO BHAA MpodeccHOHaNbHONW AEATENbHOCTH, NMPUOOPETEHHE
HOBOH kBanudukauuu (dacts 5 cratbu 76 @eaepansHoro 3akoHa N 273-03). Jlns ux onpeiejeHus u
mozkeT uenonp3oBarbes [1C. Tlpu aToM HeoOX0AMMO yuecTb pa3/iiuns TEPMHUHOJIOIMH, HCIONb3YEMOM
B o0pasoBaHMH W B nNpo(heCcCHOHANBHBIX CTAaHJapTaX, O KOTOPHIX TOBOPUJIOCH Bhllie. Bup



npodecCHOHALHON JIeATeNbHOCTH, KRanW(UKaLU, YTOMUHAEMbIE B LIMTUPYEMOH CTaThe 3aKOHa,
I1C B GosbIIMHCTBE ciyyae cootBeTcTBYIOT OT®, uroraa - TO.»',

Hogsle kpamudukaiuu (OT®/TD) u ux ypoBHu:

06.001 ITporpammuct

O60011eHHbIE TPYA0BbIE DYHKLIHH

Tpynoseie GyHKUMH

KOJ HaUMEHOBaHHE YPOBEHb
KBaTU(PUKALIUU

HauME€HOBaHUE

KOZ

YPOBEHb
(noypoBeHb)
KBaupUKAIHH

A Pazpaborka 1 oTnajnka 3
MpOrpaMMHOTO KoJia

@opmanu3auus 1
aJIrOpUTMH3aLUSA
MOCTaBJIEHHBIX 3aa4

A/01.3

Hanuncanue
nporpaMMHOro Koza c
HCIIOB30BaHHEM
SI3BIKOB
nporpaMMHUpPOBaHuS,
onpee/cHUs 1
MaHUMYJIHPOBAHUS
JAHHBIMH

A/02.3

Odopmnenue
pOrpaMmMHOro Koja B
COOTBETCTBHH C
YCTaHOBJIEHHBIMU
TpeOOBaHHUSIMH

A/03.3

Pa6Gora ¢ cucteMo#
KOHTPOJISt BEpCHIA

A/04.3

[poBepka u oTajka
MpOrpaMMHOro Koja

A/05.3

B [IpoBepxka 4
paboTocnocobHOCTH U
pedakTopuHr Kona
NpOrpaMMHOTO
obecneueHus

Paspabotka npoueayp
MPOBEPKH
padoTOCNOCOOHOCTH
U3MEPEHHUs
XapaKTEepPUCTUK
NPOrpaMMHOTO
obecneyeHus

B/01.4

'TIuceMo MuHHCTEpeTBa 00pasoBanus U Haykd PO ot 22 anpens 2015 r. N BK-1032/06 "O HanpaBieHHH METOHYECKHX

pexomMeHaauun"




PazpaboTtka TecTOBBIX
HabOpPOB JaHHBIX

B/02.4

[Tposepka
pabortocrnocobHOCTH
NpOrpaMMHOTrO
obecrieueHus

B/03.4

PedakTopuHr u
ONTUMU3ALHSA
MpOrpaMMHOro Koja

B/04.4

HcnpasneHue
e eKToR,
3aQMKCUpOBAHHBIX B
6ase naHHBIX J1e(PEKTOB

B/04.5

Hnrerpauus
NporpaMMHBIX
MOJY/EH U KOMITOHEHT
1 ITpoBepKa
paboTocnocoOHOCTH
BBIMYCKOB
NpOrpaMMHOrO
MpoAyKTa

PazpaGotka npouenyp
MHTErpauuu
MporpaMMHBIX
MOLYJICH

C/01.5

OcyuiecTBieHue
UHTErpalyu
NpOrpaMMHBIX
MOMYJIEH U KOMITOHEHT
¥ BEpU(PHUKALIUH
BBINYCKOB
NporpaMMHOTO
NpoayKra

C/02.5

Pazpabotka
TpeOOBaHUH H
NPOEKTHPOBAHHE
NpOrpaMMHOrO
obecneueHus

Ananu3z TpeGoBaHMil K
nporpaMMHOMY
obecnevyeHuto

D/01.6

Paspabotka
TEXHUYECKUX
cneunpuKaumii Ha
nporpamMMHbIe
KOMITOHEHTBI U HX
B3auMOJeHCTBHE

D/02.6

IIpoexkTupoBanue
MporpaMMHOTO
obecreueHus

D/03.6




XapaKTepMCTHKH JaHHBIX OT®/T® npuseneHsl B NpodecCHOHAILHOM CTaHApTe (TIC), yKa3aHHOM B
. 2. HACTOSAIEro JOKyMEHTa. WHKOPMOpHPOBaHbl B HACTOSIIMI JIOKYMEHT IMyTEM OTCBUIKH, H
SBJISIIOTCS €10 HEOTHEM/IEMOH 4acThHO.

CesizaHHbIE BU/BI TPO(ECcCHOHANIBHOH NEATEIEHOCTH (BI1D):
Hay4YHO-HCC/ICI0BATEIbCKAS;
IPOM3BOACTBEHHO-TEXHOIOrH4eCKaAsL;

MPOEKTHAsL.

XapaKTepucTHKa JaHHBIX BIIJ] npuBesieHa B enepalbHOM roCyAapCTBEHHOM cTaHjiapTe BBICILETO
o6pazosannst  (PTOC BO), ykasaHHoM B M. 4. HAaCTOALICIO JOKyMEHTa, HMHKOpIIOpHpOBaHa B
HACTOSILMH JIOKYMEHT MMyTEM OTCBUIKH, W ABIACTCA €r0 HeoThemieMoit uacTbio. Ykasanusie BIIJ,
OCBOEHHE KOTOPBIX MPENyCMOTPEHO YKa3aHHbIM ®I'OC BO, sBIAIOTCH «CKBO3HBIMM» M CIIyXKaT
OCHOBOI OBJIaZIeHNs! BRIOpaHHOM Kanupukanuei (OTDO/TD).

T®, cpszaHHble C yKa3aHHbIMM B HaCTOALIEM nyukre OT® (B cmydyae uX yKasaHusl), a8 TaKKe uX
XapaKTepPUCTHKH MPHUBE/ICHBL B npodeccuoHaNBbHOM CTAHAAPTE (TIC), yka3aHHOM B TL. 2. HACTOSLIETrO
JIOKyMEHTa. MHKOPIIOPHPOBaHbI B HACTOSIIIMH JIOKYMEHT TyTEM OTCBUIKM, W SBIAIOTCA  €ro
HEOTBLEMJIIEMONH HaCThIO.

6. XapakTepHCTHKA KOMIIETEH IMii, MOJJeXKANHX COBEPIICHCTBOBAHMIO, H (um) mepevyeHb
KOMITEeTeHIHii, POPMHUPYIOLIHXCS B Pe3yJ/ibTaTe 0CBOCHNS nporpaMmmsbl

VUUTBIBAs, YTO CIYLIATENH TPOrPaMMBbl YIKE OCBOMIIM HIIH OCBAWBAIOT OCHOBHYIO NPO(ECCHOHATBHYIO
06pa3oBaTelIbHyIo NporpaMmy, B TOM HHCIC 0GLME KOMIIETEHIIMH, COOTBETCTBYIOIIETO YPOBHA
npodeccHoHanbHOro  00pa3oBaHus, KOMITETEHIMM  (DOPMHMPYIOLIMECST B PE3YJIBTATe  OCBOCHHA
HacTOslleH MPOrpaMMbl M KOMIIETEHLWH, MO/ICKAIIHE COBEpIIEHCTBOBAHMIO, @ TalKe HX
XapaKTepUCTHKa, TMPECTaB/ICHbEl B ®roC, ykazanHoM B M. 4. HAcTOSLIEro JIOKyMEHTa,
MHKOPIIOPUPOBAHBI B HACTOSLIMH TOKYMEHT MyTEM OTCBUIKH, U ABIAIOTCS €ro HEOTHEMJIEMOH 4acThiO.

JlanHbIe KOMMNETEHLIMH YKa3aHHOTO ®GrOC BO ciyxar OCHOBOH OMpeeieHus pe3y/ibTaTos o0yueHnus
MO MporpamMmme.

7. Ilejab mporpaMmsl

Peanuzalys  [POrpaMMbl  MPO(ECCHOHANBHOM  MEPEnOATOTOBKH HanpapjieHa Ha TOJIY4eHHC
KOMIICTEHIMM, HEOOXOMMMOH JUIA BBINOJHEHHMA HOBOrO BHIA npod)eCCHOHAJIBHON  JAEATENILHOCTH,
npuoGpeTerue HOBOH KBalMpUKaliy.

B cooTeerctBue ¢ IlncbMoM MuHuctepeTa 00pa3oBaHHA M HAYKH P® or 22 ampens 2015 . N
BK-1032/06 «O narpapjieHHH METOAXYCCKUX peKoMeHalmity, Lelb NPEACTABIIACT co00ii 0CO3HAHHOE
NnpecTaB/IcHHe (pe/IBOCKHLLCHHE) Pe3y/IbTaTa JACATEbHOCTH. [InaHMpyeMble PE3yJBTATBI OTPAXKCHBI
HUKE.

8. TLiaHupyembie pe3yJibTaThl 00yUeHHs N0 NPOrpamMme

[lnaHupyeMble pesysbTarbl O0yueHHsl COOTBETCTBYIOT pesynbTaTaMm OCBOCHHS COOTBETCTBYIOLIEH
OCHOBHOIH npodeccroHanbHOM o6pazoBaTeNbHON MPOrpaMMBl, a TAKKE HarpapJeHbI Ha MPUOOPETEHHE
HOBOH KBanM(uUKaluu, Tpelyrolei H3MEHCHHE HAMPABNEHHOCTH (NMPOoQuIIs) WK CrieLHanu3alil B
paMKax HampabJE€HMs TMOArOTOBKH (crieuuanbHOCTH)  NOJYUEHHOro  paHee 1npohecCHOHaIbHOro
obpazoBaHusi, OMpe/eeHbl Ha OCHOBE npodeccHoHalbHbIX KOMIMETEHIMH COOTBETCTBYIOLIErO
denepanbHOro rocyaapcTBEHHOIO 0Gpa3oBareibHOr0 CTaHaapTa, yKasaHHOro B Il 4, HaACTOALIETO
JOKYMEHTA.




Wmeromasicst keanudukais u (M1u) yposeHb obpasosanus (TpeboBanus K ciywarensm): Briciee,
HE3aKOHYEHHOE BhICILIee 00pa3oBaHHe MK CpejiHee NPopheccHoHaibHoe

HoBble Buapl npodeccuonansHolt  pestenpHoctd, #  [IK, cooTBeTCTByrOIME MM, KOTOpbIC
MIAHHUPYIOTCS K TMOJYYEHMIO B pesyibTate O0yueHMs M0 HACTOSLIEH NporpamMMe, a TalKe HX
XapaktepucTuky, mnpeactapiensl B @I'OC, ykasanHomM B 1. 4. HacTofulero JOKyMeHTa,
MHKOPIIOPHPOBAHBI B HACTOALLMIT AOKYMEHT [YTEM OTCHIIKH, U SBJISIOTCS €r0 HEOTHEMIEMOH YaCTBIO.

BLINyCKHUK TakoKe J0/KEH 06/1a4aTh NPO4MMH KOMIETEHUMAMH B COOTBETCTBUE C yKa3aHHEIM OIocC,
KOTOpbIE MPUBEIEHBI M OXaPAKTEPHU30BaHbl B HEM, HHKOPIIOPHPOBAHBI B HACTOALIMH JI0KYMEHT nyTEM
OTCBUIKH, H ABJISIOTCS €r0 HEOTHEMJIEMOH YacThiO.

Hosble kBamuduxanuu (OTD/TD), nnanupyembie K TpHOOPETEHUIO B pesyisrare 00yueHHA MO
HaCTOHHleﬁ rnporpamMmme, NMpUBEACHLl U oxapaKTepHu30oBaHbIl B I1. 5. HACTOALLETO JOKYMEHTA.

IMpusenénnas nHGOpMALMA O LETH M pe3ysibratax OOydyeHHs SIBJIACTCSA OCHOBOW Julf pa3paboTKu
pabouMx  nporpamMM, OLIEHOYHBIX ~ MarepuasoB W MHBIX  KOMIIOHEHTOB JIONOJTHUTENIBHOM
rnpodeccHoHanbHON NPOrpaMMBL.

9. YueOHBI nJjaaH

Ne HaumeHoBaHue Bcero, B Tom uncae:
n/m* Moay.ieil, AHCUHIIIHH yac.
Jlexuuu | IMpaktuyeck | Camocroarens | KourponbHbie dopma
we 3ausaTHS | Has pabora 3a0AHHUS aTTecTalHH
(ceMHHApBI)

1 | Monyne 1. OcHOBEI 60 12 12 30 6 MPOEKT
IpOrpaMMHPOBAHHS

2 | Monynk 2. basbl JaHHBIX H NPOEKT
SQL 100 10 5 70 15

3 | Moayns 3. Linux / Git s 20 7 6 8 2 TECTHPOBAHHE
HAYHHAIOIMX

4 | Mopnyne 4. Paspaborka Ha 200 51 24 110 15 HPOEKT
Python

5 | Moayns 5. Beenenue B 80 16 16 40 8 TECTHPOBAHHE
QJITOPHTMBI M CTPYKTY Pbl
JIAHHBIX

6 | Mogyns 6. Docker u CI/CD 20 2 1 10 7 TECTHPOBAHHE
JUTSE HAUHHAIOLIHX

7 | Urorosas 65 65 MPOEKT
kBaliM(puKamonHas pabora
UTOTO: 545 98 64 330 53

* Crylatesid MOTYT MPOXOAMTDL MOIYJ/IH B MPOH3BOJILHOM MOPSIIKE.

Cpok OCBOeHWsl HAcTOfLIeH mporpaMmMbl  Npo)eCCHOHANBHOM  MEeperoAroTOBKK  MpeBbIllacT
MHHMMAJIBHO JIOMYCTUMBIH cpok ocBoeHust 250 wacoB (1160 Apyro# ycTaHOBJICHHBIH aKTyalbHbLIMH
HOPMaTHBHBIMH JIOKYMEHTaMH COOTBETCTBYIOLEro MUHHCTEPCTBA CPOK).



10. Kanengapuoiii yueGHbIii rpaguxk

Monaysasb 1. OCHOBBI TPOrpaAMMHUPOBAHHS

mexHono2ui

OfGy4eHue o ycTaHOBJIeHHOI (opme: ounas, ¢ npuMeHeHeM 21eKmPOHNH020 obyyeHus u OUCIAHIUOHHBIX 0BPA306AMENbHBIX

KoanuecTBo aKajeMHYeCKHX 4acoB: 60

[MopsiakoBbIii Ne 3aHATHS 1 2 3 4 6
Jlexuun 2 2 2 2 2 2
[IpakTHYecKHe 3aHATHS 2 2 2 2 2 2
CamocTosiTe/ibHasi padoTa 5 5 5 5 5 5
KoHTpoJibHBIC 3a0aHHSA 1 1 1 1 1 1

Hroro 10 10 10 10 10 10

Moy 2. Basbl nannbix 1 SQL

OGyueHue 10 yCTAHOBJIEHHOIT popme: ounas, ¢ npumeHerueM AMeKmpoHHo20 ofyyenus u QUCTHAHYIUOHHBIX 0Dpa306aAMENbHbIX

mexHonoauil

KosnuecTBo akageMuueckux dacos: 100

Iopaakoselii Ne 3anATHA 1 2 4 5 6 7 8 9 10 11 12 13 14 15 16 17
(10 rOpH3OHTAJIH)

JleKu 0,5 0,5 0,5 0,5 0,5 0,5 1 05 | 05| 05 0,5 1 05 |05 ] 05| 05
[paKTiyecKie 3aHATH 1 0 0 0 0 0 2 0 0 0 0 0 0 0 0 2

CamocrosiTe/bHas padoTa 4 4 4 4 4 5 4 4 4 4 4 4 4 4 5 4

KonTpo/ibHble 3a1aHHA 0,5 1 1 1 1 1 0,5 1 1 1 1 0,5 1 1 1 0,5
Hroro 6 =T 5,5 5;3 5,5 65 | 75 5,5 5,5 5,5 55 55 | &5 55 | 65 7

Mopayas 3. Linux / Git ajisi HAUHHAIIHX

OGy4eHue 110 YCTaHOBJIeHHOI dopme: saounas, ¢ npuMeHeHueM NeKmpPOoHHoZo o0by4eHUA U OUCHIAHYUOHHBIX
00paAz06aMeNLHLIX MEXHON 02U

KosinuecTBo aKkageMH4YecKHX Yacos: 20

IMopsinkoBbIit Ne 3aHATHS 1 2 3 4
Jlexun 1 2,5 1,5 2
NMpaKTHYEeCKHE 1 2.5 1 1,5
caMOCTOATEIbHBIE 1 1 1 2
KonTposbHbIe 3agaHHA 0,5 0,5 0.5 0,5
Hroro 3,5 6,5 4 6




Mogayb 4. Paspaborka na Python

OGyueHue M0 YCTAHOBJIEHHOH (opMe: ounas, ¢ RPUMEHEHUEM JNEKIMPOHHO20 obyuenus u QUCManyUOHHbIX 00PA30BAMENbHbIX

mexHonoaui

KonnuecTBo akageMu4eckux dacos: 200

opsnakossiii Ne sausrna| 1|2 (3] 4|5|6|7|8[9[10]11)12]13|14]15|16(17 18[19(20(21[22|23|24|25|26|27|28]|29|30|31|32|33|34|35|36|37|38|39|40
Jlexumn 221212121210 lol2T2]2]2]0]ol2]2]2]|2|0of0]2]|2|2|2]|3|2|2|0|0f0|2|2|2[2[3]|2]|2|0(0 0
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Monyab 5. BBeeHHe B aJITOPHTMBI H CTPYKTYPbI IAHHBIX

OGyuenne no ycraHoBjeHHOi opme: ounas, ¢ HpUMEHEHUEM JNeKMPOHHOZO obyyenus u OUCHAHYUOHHBIX 0Dpa306ameNbHbIX
mexHonoauil

KosimyecTo akageMu4eckux yacos: 80
[MopsiakoBeIii N 3aHATHS 1 2 3 4 5 6 7 8
Jlekunun 2 2 2 2 2 2 2 2
[IpakTHYecKHe 3aHATHSA 2 2 2 2 2 2 2 2
CamocTosiTesibHAaA padoTa 5 5 5 5 5 5 5 5
KoHTpoabHBIE 321aHHS 1 1 1 1 1 1 1 1
Hroro 10 10 10 10 10 10 10 10

Monyab 6. Docker u CI/CD ajist HauMHAIOIMIHX

OGyueHHe MO YCTAHOBJICHHOIT dopme: 3qounas, ¢ APUMEHEHUEeM INEKMPOHHOZ0 ofyueHua u OUCMAaNYUOHHBIX
0Bpaz06amMensbHLIX INEXHON02UT
KoauuecTBo aKaaeMH4eCcKAX yacos: 20
[MopsiakoBbIil Ne 3aHATHA 1 2 3
JleKIHu | 0,5 0,5
npaKTHYecKHe 0,5 0 0,5
caMOCTOSITEJIbHbIE 3 3 B
KoHTpo/sibHBIE 3a1aHHS 2 2 3
Hroro 6,5 5.5 8

Hrorosasi kKBasndukanHoHHas padora

OOGyueHHe 110 YCTAHOBIeHHOI opme: ouHas, ¢ npumereHuem SNeKmpotHo20 obyueHUA U




OUCHAHYUOHHBIX 0BPAZOBAMENLHBIX MEXHON02U

KosiH4ecTBO aKAZeMHYECKHX 4acoB: 65

CAMOCTOSATENbHAR
pabota

65

Hroro

65

11. PaGoune nporpaMmsl (yueOHas NporpamMma)

Moayas 1. OcHOBBI NPOrpaMMHPOBAHHUS

Ne Copneprkanue oOyueHus, HAMMEHOBAHHWE M TeMaTHKa PAKTHYECKUX 3aHATHH
n/n  |(BeGuHAPOB), CAMOCTOATENbLHBIX paboThl

OGbeM,
aK.yac.

1. Beeaenue. YCI0BHEIC 011€PATOPLI

10

1.
2s

W

Teopus:

KoMnunupyeMble/MHTEPIPETHPYEMbIE S3bIKa MPOrpaMMHPOBAHUS.
Cpebl paspalbOTKH, OHJaiiH KOMITMIATOPHI, jupyter - notebook.
Beoj / BEIBOJ HH(pOPMALIKK.

Tunbl AaHHBIX U apudMeTHUecKHe NeHCTBHS.

Ilepemennas u ee MecTo B mamsTi. Ctek 1 Kyua. MiMs nepeMeHHOH,
3HaYCHHUE EPEMEHHOM.

VenoBHBIi oneparop, peleHue 3aaad. biok if-elif-else. Onepaunu
CpaBHEHHs, in.

ITpakTuKa: ycTaHOBKa Cpe/ibl pa3paboTKK, PEIICHHE 3a/1a4 Ha YCIIOBHBIE
OIepaTopsl.

CamocTonaTenbHas padora.

BeoinosiHeHHe KOHTPObHbIX 3aaHHH.

2. Baoxennbie yeaoBust. Hlukanst while / for

10

1

voos W

Teopust:

Jlornueckue onepauuu or, and, not

BJ10sKCHHBIE YCI0BKA if, paBHOCHIBHOCTB YC/I0BHIO elif
LIMKJI C IPEYCAOBHEM H MOCTYCIOBHEM.

Onepanuu break, continue.

[ukn for, 3auem HY»eH LMK/ CUETYHK.




TIpaKTHKa: peleHHs CIIOKHBIX 3a/1a4, 3HAKOMCTBO € TPACCHPOBKOH H

OTJIAJIKOH, pCLICHHE 3a/1a4y Ha BBOJ, HHCE]T BIUJIOTEH JO KOHKPETHOI'O yCJIOBHA,

pelueHue 3a1a4 Ha TEMY BJIOYKEHHBIX LIUKJIOB.

CamocTosiTenbHas padora. 5
BrInosHeHHE KOHTPOJIBHBIX 3a/laHHH. 1
- Beenenne B KosuleKUHH. BilojkeHHbIE CITHCKH 10
Teopus: 2
1. Cnucku. Onepaiyy co cnuckamu u co ctpokamu. Muaekcanns
CIHMCKOB
2. XpaHeHHe JaHHBIX, BBOJ JaHHBIX.
3. CHHCOK CIHMCKOB., XpaHEHHUE JaHHBIX B MaMATH KOMIBIOTEPA.
4. Cpe3KH CTPOK U CITMCKOB.
[TpakTuKa: peLieHHe 3a/1a4 Ha CITMCKHU. 2
CamocrosTenbHas padora. 5
BeinojiHeHHe KOHTPOJIBbHBIX 3a1aHHH. 1
4. OyHKIHHA 10
Teopus: 2
1. Tlousarue GpyHKIHH U PYHKLIHOHAIBHOIO POrpaMMHpOBaHuUA.
[IpyHUMaeMOe KOHCTAHTHOE YHCII0 aPryMEHTOB (DyHKLMH.
2. OO6nacTh BUAMMOCTH NepeMeHHbIX. KonupoBaHue WK
HEKOMUpPOBaHKE 3JIEMEHTOB. BozBpalliaeMble 3HAYeHUS.
3. Boi3oB QyHKIMH B maMsiTH KomIbloTepa. [lepemenHoe umcno
apryMEeHTOB.
4, Jlam6ma GpyHKUHH.
[IpakTiKa: peiieHue 3a1ad Ha QyHKLuu. 2
CamocrosTesbHas padora. 5
BEINoHeHHe KOHTPOJIbHBIX 3aJlaH i, 1
3. Beenenne B QOII 10
Teopus: 2

1. TlousTHe 0GBEKTHO-OPUEHTHPOBAHHOTO NPOrpaMMHUpoBaHus. HTo
TaKOe KJ1acc, SK3eMIUIAp U METOJ Klacca.

10




2. OcHosuble npuHiunel OOIL

3. Tlonstue nonumopdusma. OnpesieeHUe U NepeorpeieieHne
OIepaTopoB.

4. WHkancynsuus.

5. Otnuuue Python oT Apyrux A3LIKOB MPOrpaMMHpPOBaHHsL.

ITpakruka: peanuzauus OOII B Python.

CamocTosTenbHas paboTa.

BrInojHeHHe KOHTPOJIBHBIX 3aaHuH,

HacienoBanue. UTOroselii npoexT

10

Teopus:
1. Hacnenopanue.

2. Otanuus HachenoBaHus B Python ot apyrux si3bIkoB
MpOrpaMMHpPOBaHHA.

3. TlpoexrupoBaHue U pa3padoTKa MpOAYyKTa, METOIMKA.

4. Yro Takoe Python, u noyemy oH 0OBEKTHO OPMEHTHPOBaH. B uem
pasjiMuue ¢ ApYrHMHU A3bIKaMH [POrpaMMHpPOBaHUs.

l'lpa}cTHKa: peanu3alMsa HalmMcaHWe UTOrOBOTO MPOCKTa

CamocTosiTenbHas pabora.

Brinonnenue KOHTPOJIBHBIX 3aJlJaHuH.

Hroro

60

Monyas 2. ba3el ganabix 1 SQL

No
n/n

Conep:xanne o0yyeHnsi, HAHMEHOBAHHE H TEMATHKA MPAKTHYECKUX
3ansiTHil (BeOHHAPOB), CAMOCTOATEILHBIX PAOOTHI

O0beM,

aR.4Jac.

1.

Mony.an 1. Pa6ota ¢ 6a3aMu JaHHBIX ¢ ToMowbio SQL

80

1.1.

OCHOBHbIE NOHATHS 1 0a30BbIH CHHTAKCHC BRIOOPKH

1.2.

Cosznanue TabULIBI U 3a0JIHEHHUE TaHHBIMH, OTPAaHHYCHHUA Ha M0J14

5.5

1.3.

CtpokoBble (DYHKLHH

11




1.4. |H3menenue u yaanenue aaHnbix 1 UNION 5,5
1.5. |inner join U noA3anpockel 55
1.6. |apyrue THmbl join 5.5
1.7. |Arperauus 6,5
1.8. |[pynnupoBka 73
1.9. |IIpoekTHporaHHe Oa3bl JaHHBIX 5,5
1.10. [PabGora co BpeMeHeM 5,5
1.11. | OxoHHble PYHKLHH 5.5
1.12. |Jloruueckoe ynanenue 5.5
1.13. | XpaHeHue HCTOPHH 5,5
Monayanb II. NoSQL 6a3b1 JaHHBIX
2. 20
2.1. |3nakomcTBO ¢ mongoDB 5,5
2.2. |HM3menenue naHHbiX B mongoDB 5.5
2.3. |Arperauus B mongoDB 6,5
2.4. |CoenMHEHHE KOJUIEKLIUH 7
Monayab 3. Linux / Git 15 HAYHHAWOLHX
Ne | Conep:xanue o0yueHnsi, HANMEHOBAHME H TEMATHKA NPAKTHICCKHX 3aHATHH OobeMm,
n/n (BeOMHAPOB), CAMOCTOSITE/IbHBIX PA0OTHI aK.Jac.
1 Bazosbiii WSL u VirtualBox 3,5
Teopus: 1

1. OG630p kypca. [1nan 3anaTii
2. Beenenue. Uem ommuaercs Windows u Linux
3. VYcranoska WSL. 3anyck

12




4. VirtualBox ycraHoBKa u ucnosib3oBanue. TecT

[TpaxkTveckas paboTa Mo TeMe JICKIIUH

CamocrosiTenbHas padora

BhinosHeHHe KOHTPOJIBHBIX 3aJaHiH

0,5

OcuoBel Linux

6,5

Teopwus:

Beeacuue. Kakue 3anaun o pemaet. Juctpudytun Ubuntu
Koncons. OcrHopa paborsl ¢ Linux. tmux

Cxpuntsel. [IpoaBuHyTas pabora ¢ KOHCOJbIO

Mdaiinosas cuctemMa

PaGorta ¢ ceTbto

CepsepHoe B3aumojieiicreue. SSH

v

2,5

[Tpaxruueckas pabora 1o TeMe JIEKIHH

2,5

CamocTosaTenbHas paborta

BEINosHeHHe KOHTPOJIBHBIX 3a/1laHUH

0,5

WSL nogpo6Ho

Teopus:

Kpatkuii axckype B uctopuio nosnenus. WSL1 u WSL 2
OcHoBHBIE KOMaH bl paboTsl ¢ WSL

Qaiinosas cMcTeMa

Cetr WSL

WSL USB

CUDA u Windows [okep

Oy B Wb

L5

[TpakTuueckas paboTa Mo TeMe JNEKLHH

CamocrosTenbHas pabora

BeinojfHeHHE KOHTPOJIbHBIX 3aJaHHH

Git

Teopust:

Beenenue. Llenu. PasHOBHAHOCTH CHCTEM KOHTPO/IS BEPCHIA
Bazossle ocHoBbl GIT. [Tony/spHele clieHapHu paboTh
Cepeepusle perniozutopun Git. Betku. Merge request
CueHapuH oTKara uamMeHeHHi. Stash

ool <] =

IlpaxkTHueckas paboTa 1o Teme JICKUUH

1,5

CamocrosTenpHas padoTta

13




BoinonHeHue KOHTPOJIbHBIX 3a1aHui

0,5

Hroro

20

Monyas 4. PaspaGorka Ha Python

Ne Copepskanne oGyuennsi, HAHMEHOBAHHE M TEMATHKA NPAKTHYECKHX 3AHATHH OObeM,
n/n (BeGHHAPOB), CAMOCTOSITE/ILHBIX PA0OTHI aK.Jac.
1 40
Moy 1. Basosslii Python
1.1 5
3austue 1. Beeacnue B Python. PaGora B Jupyter Notebook u Google Colab.
bazoBble TUINBI JaHHBIX
1.2 5
JansTue 2. YenoBus U uukibl. Mrepatopsl 1 reHeparopbl. KoHTeHHEPB
1.3 5
3ansTue 3. Oynkuuu. O6nactu BUAMMOCTH. 3aMblKaHust. JlexopaTopbl
1.4 3
3anstue 4. Octorel OOII. Pa6ora ¢ kiaccamu B Python
L5 5
3anarue 5. Pabora ¢ aitnamn
1.6 5
Jaustue 6. Mozyiu, naketsl B Python. Betpoennbie Moaynu. Padora co
CTOPOHHUMH OHMONHOTEKAMH
1.7 5
3anstue 7. [logroroBka npoexra
1.8 =
3anstue 8. [Ipe3eHTauus npoekra
2 60
Monyas 2. Ilpuknaanoii Python
2.1 >
3ansartue 1. Beenenue B NumPy. SciPy
2.2 5
3austue 2. Benenue B Pandas
23 5
3ansitie 3. BBegenue B BU3yalu3aluio JaHHBIX

14




24 5
3ansTue 4. Pabora ¢ TekcToM B Python. PerynsipHeie BblpakeHHS

2.5 5
3aunsartue 5. JlaGopatopHas pabora

2.6 5
3anstue 6. JlaboparopHas pa6oTa

2.7 5
3anatue 7. BeO-ckpanuur U napcuHr

2.8 5
3ausitue 8. Vekopenue nporpamm B Python. Cython. Numba

2.9 5
ZausTtue 9. Tectupopanue B Python (HopmaneHoe)

2.10 5
Baustue 10. Acunxponnoe nporpammupoBanue B Python

211 5
3ausatue 11. [Togroroska npoexra

2.12 5
BansTue 12. [TpeseHTanusa npoexkra

3. 50

Mogyas 3. Co3nanue BeG-npuioxennii Ha Python

3.1 5
3ansaTue 1. Beepenue B cetw, HTTP, HTML

3.2 5
3ansarue 2. Beenenue B Flask

33 5
3ansTue 3. Beegenue B Django. O6was cTpykrypa, otnvume oT Flask.
O6pabdoTka 3anpocos. [11aGnoHbl ¥ Teru

34 5
3anstie 4. 3HaKOMCTBO ¢ 6a3amu JaHHBIX. 3HakoMcTBO ¢ Django ORM

3.5 5
3ausatue 5. API, REST

3.6 5
3ansaTtue 6. TectupoBanue Django-npuiokeHui

3.7 3

3ansTie 7. JIonoNMHUTENBHOE 3aHATHE Ha TeMy Be0 Mo TeMam OT cllyLare/ei

15




3.8 3
3ansarue 8. [loAroToBka rpoekra
39 5
3auatue 9. [ToarotoBKa npoexTa
3.10 5
3ansaTtue 10. [Tpesentauus npoekra
4. 50
Mony:s 4. IlpoxBuHyTas Bed-paspaboTka
4.1 5
3ansrtue 1. AcunxpoHHas Be6-paspaborka. Aiohttp
42 5
3ansaTtue 2. PaGoTa co cTaTHUHLIMH (aitnamu
4.3 5
3ansTtue 3. Kemuposanue
4 5
3ansitie 4. Event-based nporpammuposanue. Django Signals
4.5 5
3ansarue 5. [TonrotoBka npoekra
4.6 5
Sanstue 6. [logroTorka npoekra
4.7 5
3anstue 7. [ToarotoBka npoexra
4.8 5
3austue 8. [TogroroBka npoexra
4.9 5
3anatue 9. [Ipeszenranus npoekra
4.10 5
3ansTue 10. Ipesenrtaius npoexra
200
Hroro

Monynb 5. BBenenue B aJIrOPUTMbI H CTPYKTYPbI JAHHBIX

Ne Copnepsxanue o0yueHus, HAMMEHOBaHHE M TEMATHKA MPAKTHUCCKUX 3aHATHH O0neM,
n/m (BeGMHAPOB), CaMOCTOATENBHBIX PabOThbI ak.yac.
1. Beenenue 10

16




Teopwus:

1. Opr. Bompocsl, SlHjekc-koHTeCT, paGoTa B chcTeme, O-ceMaHTHKa,
acMMNTOTHYECKHE Kiacchl, MacTep-Teopema.

2. O030p KOHTEHHEPOB B Pa3HbIX A3bIKaX MPOrpaMMHUpPOBaHHU,
OCHOBHEIE OTIepalyy ¥ UX aCHMIITOTHKA.

3. MaccHBbI, CITUCKH, JIBYCBA3HEIC CITUCKH, CTEK U OUCPE/b.

[pakTyka: Peannsaius HEKOTOPLIX KOHTeHHEpOB. IIpaBuIIbHbIC CKOOOYHBIE
[0C/EI0BaTeILHOCTH. 3anaua o kHkkax. ObparHas nojbckas HOTalus.
O6paboTka 3anpocoB K cepBepy.

CamocrosTenbHas pabora: Hanucars CBO# cTeK, CIMCOK (ABYCBS3aHHBIH H
OIHOCBS3HBII), Ouepeib Ha CTeKe. PellieHne 3a/1au Ha Ouepen/CTeKH.

BEIMosHEHHEe KOHTPOJIBHBIX 3a/laHUiH.

CopTHpOBKH

10

Teopus:
1. TloHsTue, MpUMepbl UCTIONb30BaHUs M CBOWCTBA COPTHPOBOK.
2. KpaapaTHuHble COPTUPOBKHM — COPTUPOBKH BCTABKAMH W Ty3bIPEKOM.

3. Merge Sort.

Ipaktuka: PasGop a3. Cemunap no Merge Sort / Quick Sort.

CamocTosTenbHas pabora: Hanucarb 00e KBaapaTHiHbie COPTHPOBKH, Merge
sort (quicksort - OIIMOHANBHO).

BrInojaHeHe KOHTPOJIbHBIX 3a/laHui.

JluHaMu4ecKoe NporpaMmupoBanie. BHHAPHDI (9KCNOHEHLHATLHBIF)
MOHCK.

10

Teopust:

1. 3apaya noucka 4yMciia B KOHTeHHepe. BbiunciieHHe aCUMITOTHKH.
BuHapHBIiT NOMCK - 3a4eM MCMOIb30BAT.

2. DBuHapHBI 1 YKCTIOHEHIMANLHbIH MTOUCK.

3. JIMHaMH4YecKoe NporpaMMHpPOBaHKE - YTO 3TO M 3a4EM HAJIO. 3ayava o
prok3ake. (He)rounocts am.

4. 3ajaua o PIOK3aKe C JONOMHUTENBHBIM ycloBHeM. [(BymepHoe
JMHAMHYECKOE MporpaMMHUpPOBaHKE.

[pakruka: BUHAPHBIA M 9KCIOHEHIMABHBINA OUCK - Pean3alus.

17




CamocrosiTebHas pabora: Pemenue 3aj1au Ha OMHApPHBIN MOKMCK.
JIMHAMHYECKOE MPOrpaMMHPOBaHKHE OJHOMEPHOE H IByMEPHOC.

BrinosiHeHHe KOHTPOJIBHbIX 3aJ1aHHH. 1
4. Xemupoanne. MeToa nenovex. 10
Teopus: 2
1. Xeuw-dynkuus. Ee cBoiicTsa, peannsaius Ui pa3jiniHbIX THIOB
Janteix. [IpoGiema KoJuIM3uK.
2. Xem-tabnuua. KonTeliHepsl B pa3HyHbIX A3BIKAX, HCTIONL3YIOMIHE
xe-rabnuiy. AIroput™ paboThl Xel-TabIHLbl.
3. OOTI, arpuGyThl knacca xeiu-rabauLbl. Peanusauus Xeu-Tad/Inipl
METOIOM 3aKphITOit anpecaun. PacueT ee acCMMNTOTHK.
ITpaktuka: OTBETH HAa BONPOCHI, pa3dop A0MALLIHETO 3a1aHHus. 2
CamocrosTenbHas padora: 3afauu Ha xew (ynkimio. [loctpoeHne cBock 5
xeu-Tab/uLIbl C 3aKPHITOH ajpecalued.
BrinoiHeHHe KOHTPOJIBHBIX 3aaHui. 1
=7 Xew-raGauibl ¢ OTKPLITOMH aapecauunei 10
Teopus: 2
1. PaspeuieHue KOJUIM3MM METO/IOM JIBOWHOTO XEIIMPOBAHHS.
2. Jlpe xew-(yHKIKH, UX cBolicTBa, Peanu3alus anropuTma.
[Npakruka: O6CyK/IeHHe JOMALIHEro 3aanus, ero pasoop. Pewenne 3ana4 2
110 TeMe: XeL-Tabauilbl / OTBEThl Ha BOMPOCHL.
CamocTosTespHas pa6oTa: PeiuThb 3a1ady Ans OTKPbITOH afipecaltH. 5
Onucarb pasjinuus U30eKaHNsI KOUTU3H.
BhInosiHeHHe KOHTPOBHAIX 3a/I1aHHUH. 1
6. Kyua 10
Teopusi: 2

1. OmnpeneneHue v CBOHCTBA KyuH.

2. Bcraeka, [Touck makcuMyma, Ynanenue. Peanuzanus abcTpakTHOTO
THIA IAHHBIX.

3. DdhekTHBHOE MOCTPOEHHE Ky4H. B3aTne MakcuMyMy/MHHHMYMA.
Kakue 3ajiauu peruaer - B yeM 3pPeKTHBHOCTh KyHH.

4. TIupamujalibHas COPTHPOBKA.
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[NpakTuka: [TocTpoeHne U peajn3alusg Ky4u.

CamocrositesibHas padora: ITocTpoeHHe Ky'H, B3ATHE 5
MaKcMMyMa/MHHUMYMa, MHpaMi/ajibHas COPTHPOBKa.
BrInonHeHne KOHTPOJIbHBIX 3a1aHHH. 1
1 IIpocThie aepeBbs H rpag 10
Teopus: 2
1. Onpepenenue aepesa. Bricora Aepesa, poAUTEIbCKHE, 10MEpHHC
y3sbl. CriocoObl XpaHEeHHUs Jiepesa.
2. OO6xon B riyOUHY U LUKMPHHY.
3. Tlouck kmoua. Berapka/ynanenue. Ilpobnema
HecHanancupoBanHocTd fepera. Ouenka D(hekTHBHOCTH.
4. Pewaemsble 3aauu. [ToMCK KOMMOHEHT CBA3AHHOCTH, MPOBEPKaA Ha
IBYHONBHOCTL. [Tonck LuKa.
[Tpaxruka: Peanuzauus obxona. Peienne 3aiad no reme. 2
CamocTostensHas pabora: DFS, BFS, pewenue 3aja4 ¢ ypoka. 5
BrinonHeHue KOHTPOIbHBIX 3aaHHH. 1
8. CoOalaHCHPOBAHHBIE IePEBb 10
Teopust: 2
|. HamomuHaHue: 3aueM GanaHcHpoBaThb AepeBbsi. MoTHBALIUS
ucrnosb3osarh rpadul. Onpenenenue AVL-nepesa.
2. AVL - nepeso.
3. Bpamenus gepesa. Onepauun BCTaBKU U YAAJICHHA.
4. Ouenka spdexruBHoctn AVL-nepesa.
[Ipaxruka: Peanusanms KOHCTPYKIMH Kiacca. Peannsaliis ajnropurmMa 2
AVL-nepeBa ¥ OTBETHI Ha BOIPOCEI.
CamocrostesbHas pabota: Peanuszauus AVL-nepesa. 5
BbiNojiHeHHe KOHTPOJILHBIX 3a/1aHHH. 1
Hroro 80
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Moayab 6. Docker n CI/CD puist HauHMHAIOIHX

No
n/n

Cozeprkanue o0yueHHusl, HAUMEHOBAHHE H TEMATHKA NPAKTHYCCKHX 3aHATHH
(BeOMHAPOB), CAMOCTOSITE/ILHBIX PA0OTHI

Oo0bem,
aK.1ac.

1.

Docker

6,5

Teopus:

-y

Beenenue

Uto Taxoe Jokep? Kak ero HCronp3ytoT B OpraHu3aiusx?
JIMueH3MpoBaHKue U aHalloru

[Mpunuunet pabotst Jokep. Jlokep vs VM

Konreiinep vs o6pa3. Dockerfile

Pa6ora ¢ konreiinepoM. docker exec

Co3/iaHHe BHEIIHMX JUCKOB, MOJKIIOYEHHE JMPEKTOPHH
Cosnanue ceteit. Tunel ceteit

Docker Best Practices

L

%N v W

HpaKTI/l‘iCCI{aﬂ pa60'ra 10 TeME JICKUHH

0,5

CamocTosTenbHas pabora

BEIMoHeH!e KOHTPOJIBHBIX 3a/1aHH i

Docker Compose

5.5

Teopus:

1. Yro takoe Docker Compose? [IpuMepbl M peuMyLiecTBa
2. Docker Compose. Cetb 1 aucku B docker compose

0,5

[paktuyeckas pabora 1o TeMe JIEeKLHUN

CamoctosTensHas padora

BrinoHeHHe KOHTPOJIbHBIX 3a/laHui

DevOps. GitLab CI

Teopwus:

1. Uro Takoe DevOps? Kakas cBsa3b ¢ Agile, Scrum? Beenenue
naiinnaiinel B CI/CD

2. GitLab CI. CrpykTypa naiinjaiHos

3. CI/CD B GitLab CI

4, TlompeneHHEe HTOrOB

0,5

[TpakTHueckas paboTa Mo TeMe JEeKLHN

0,5

CamocrosTtenpHas paboTa
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BrinoiHeHHEe KOHTPOJILHBIX 3a/laHHH 3

Hroro 20
7. Utorosasi kBaaudukanuoHHas padora 65

CamocrosTelibHas padoTa. 65

Hroro 545

Copneprkanue JIOMONHUTENBHOMN NpodeccHOHabHON MPOrpaMMbl HANPABIEHO HA JOCTHKEHHE
pe3yNLTaToOR €€ Lelneil (MIaHHPYEMBbIX pe3y/IbTaToB).

12. Opranu3allHOHHO-NEAArOrHUYECKHE YC/I0BHA peajM3auuH AOTOJTHHTEbLHOM
npodgeccHoHaIbLHOH NPOrpaMMsbl

12.1. TpeGoBaunusi K KBaJHQUKANHH MNeJarorH4ecKnx KaJpoB/MpeicTaBHTENIeH
npeanpHsTHI H opranu3anmii, obecneuHBalOUINX peann3anuio
ofpazoBaTe/ILHOro npoiecca

TpeGopauus K 00pa3soBaHUIO TMENArOrMYECKUX M HHBIX paGOTHHKOB, a Takke (TpH HaJIUYKH)
TpeGOBaHMA K OCBOEHHIO MMH JIOMOMHMTEILHBIX NPO(eCcCHOHANBHBIX MPOrpaMM, OTBITY pabotsl B
o6nacti npod)eCcCHOHANBHOM JesTENIbHOCTH, COOTBETCTBYIOLIEH HarpaBleHHOCTH JIIIL: Beicuiee
obpasoBaHKe, TPYAOBOH M (MJIH) MENArorHYeCKuid CTaX OT MOJIYTO/a, HAIMYHE OMbITa NPaKTHYECKOM
paboThl B cpepe AesTeNbHOCTH, COBMANAIONICH ¢ HanpaBIeHHEM NMPenoiaBaHus.

12.2. TpeGoBaHHsSI K MATEPHAIbHO-TEXHHYECKHM YC/I0BHSIM

[lepeyens KabMHETOB, J1AOOPATOPHIA, MACTEPCKUX, TPEHAXKEPOB H JIp., obecneynBarolKX NIPOBEAEHHE
BCEX MPe/lyCMOTPEHHBIX POrpaMMOii BUIOB 3aHATHH:

HaumMeHoBaHHe Bua sanaTnii HaumenoBanue o0opyI1oBaHus,
CHenHAJIH3HPOBAHHBIX nporpaMmMHOro odecrevyeHus
ayMTopHUii, Ka0HUHETOB,
Jaboparopuii
Cucrema nucTadiuontoro | Jlekiuu Cnywaresio HeOOXOIMMO HaJIHUuKe
obyueHus nposaiiaepa J0CTYyna B C€Tb  WHTEPHET,
MacCOBBIX OTKpPBITBIX OHJIaHH KOMTIIBIOTED.
KypCOB
[Tpenonagarento Kypca
HeoOXOOMMO  Halliuke  JIOCTyIa
aJIMHHHCTpaTopa Kypca Ha
LMS-mnarpopme K MaTepHalam
Kypca.
HudopmaimonHo-koMMyHHKa | Tlpaktudeckue 3anaTHs | Chyiaresito HEOOXOAMMO HaJlUUMe
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[IHOHHAa HJ'I&T(})O[DMH (l],!/]CTaHU,HOHHble JocTyna B CEThb UHTEPHET,

JMCTAHIMOHHBIX CEMHHAPOB | CEMHMHApBI) KOMITBIOTED.
[Ipenonasarento Kypca
HeoOxoquMo o0opyaoBaHue s
MpPOBEJCHHUS JIMCTAHIIMOHHBIX
CEMHMHapOB (BeGHUHApOB),

KAUECTBEHHbIA OTKa30yCTOHYMBBIH
JIOCTYI B CETb HHTEPHET.

Cucrema  mucraHuuonsoro | CamocTosTenbHas padora Hasiune KOMIIbIOTEpa M IOCTYNa B
00yueHus rnpoBaiiaepa CETh MHTEPHET.

MAaCCOBBIX OTKPBITBIX OHJlaitH

KypcoB

CucremMa  JIMCTaHIMOHHOTO | TTpomeskyTouHBIH, Hanuuue KOMIBIOTEPA M IOCTYIA B
00yueHHs nposaiijiepa | pyoeKHbId KOHTPOIIb, | CE€Tb MHTEPHET.

MaccOBBIX OTKPBLITBIX oHsaiin | Mroropas atrectauus

KypcOB

12.3. TpeGosauusi K HHPOPMAIHOHHBIM H Yy4eOHO-METOAHIECKHM yCTOBHIM

CIHCOK JIuTepaTyphl:
MOIVYJIb 1:

OcHOBHas TUTEPATYpa
1. Huxuruna, T. I1. TIporpammuposanue. OcHosbl Python st HHAKCHEPOB / T. T1. Hukuruna, JI.
B. Kopones. — Cankr-IletepGypr : Jlanb, 2023. — 156 c. — ISBN 978-5-507-45284-2. —
TekcT : onekTpoHHeiii // Jlanb @ 37eKTpOHHO-OMGNIMOTEUHas —chcTeMa. — URL:
htips://e.lanbook.com/book/302720. — Pexxum jrocTyna: 1Jist aBTOPH3. rnoJb30BaTeNeH.

JlonosHUTENbHAS JIMTEPATYpa
|. 3apaun mo nporpammuposanuto. ITon pen. C. M. Okynosa, - M.: BUHOM. JlaGopartopus
3Hanui, 2016.
2. Tomac X. Kopmen, Yapnez HW. Jleiizepcon, Ponanba JI. Pusect, Kmuddopa IlraiiH.
ANTOPUTMBI: [IOCTPOEHHE U aHa/u3, 3-€ U3/laHue. — M.: Bunesime, 2013.
CoxosioB A.T1. CucteMbl MpOrpaMMHUpPOBAHUs: TEOPHA, METOMBI, aATOPUTMBI. - M.:®uC, 2014.
C. M. Oky:noB. OcHOBBI iporpammuposanns. - M.: buxowm. Jlabopatopus 3HaHuit, 2012,
5. CosepuienHsliii ko1, Macrtep-knacce/ Ilep. ¢ anri. — M. : UsparennctBO «PyccKas pefaKuus»,
2010. — 896 cp.

I

MOJIYJb 2:

OcHOBHas nuTeparypa
1. Bonk, B. K. basel pansbix. [lpoexrupoBanue, MpOrpaMMHpPOBAHHME, yrnpaBleHHE H

aIMUHHCTpUpOBaHKE : ydueOGuMK ans BysoB / B. K. Bonk. — 3-e wusa., crep. —
Canxr-IlerepOypr : Jlaus, 2022. — 244 ¢ — ISBN 978-5-8114-9368-5. — Tekcr
3JIEKTPOHHBI // Jlame  :  21eKTpOHHO-OMOIMOTEYHas  cucTemMa.  — URL:
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https://e.lanbook.com/book/193373 (nara obpateHus: 29.03.2023). — Pexum poctyna: s
ABTOpPU3. MOJIB30BATENICH.

Hectepos, C. A. MHTenneKTyalbHbIH aHaau3 JaHHBIX C UCTIOJIB30BAHHEM SQL Server / C. A.
Hectepos. — Canxr-TletepGypr : Jlans, 2023. — 160 ¢. — ISBN 978-5-507-45535-5. —
Texker : onekrpoHHelid // Jlanb ANEKTPOHHO-OMONMOTEUHAsT  CUCTEMA.  — URL:
https://e.Janbook.com/book/311861 (nara oOpalleHH: 29.03.2023). — Pexxum poctyna: i
ABTOPH3. 110JIb30BATEIICH.

JloromHATEIBHAS THTCPaTypa

1. Bob Ward. SQL Server 2019 Revealed: Including Big Data Clusters and Machine Learning.
2. Tpodd, ixeiime . SQL : DHUMKIONEAUS & nep. ¢ aHT. / I. P. Tpodd, I1. H. BaiiuGepr. — 3-¢
u3n. — CII6. : [urep. 2016
3. Jlseu Cunen, ApHo Meiicman, Moxamen AJH. Ocnosa Data Science u BigData. Python u
Hayka o jaHHbIX. [Tutep. 2017
MOAVYJIb 3:

OcHoBHas JiuTeparypa

1.

Opewenkos, M. C. OnepanHoHHBIC CHCTCMBI. Bodhi Linux 6.0: ycraHoBKa, HacTpoWKa,
skermyaraqust / M. C. OpelueHKoB. — Canxr-Tlerepbypr : Jlanb, 2023. — 364 ¢. — ISBN
078-5-507-44988-0. — Texcr : aneKTpoHHbIH // JlaHb : JJIEKTPOHHO-O0MOIMOTEUHAS CHCTEMA.
__ URL: https://e.Janbook.com/book/276659 (nata obpalieHus: 29.03.2023). — Pexum
JOCTYIA: ISl aBTOPH3. NOJIb30BaTENeH.

JlonosnHUTENbHAs JUTEeparypa

|. «OnepanuoHHble cucTeMbl. [Iporpammioe obecneuenne : yuebnuk / cocrapurens T. Il
Kynb. — Cankr-TTetepGypr : Jlanb, 2020. — 248 c. — ISBN 978-5-8114-4290-4. — Texct
snekrponuslid  // JlaHp 3NeKTPOHHO-OUONMOTEYHAs  CHUCTEMa.  — URL:
hitps://e.lanbook.com/book/131045 (mara obpawenus: 29.03.2023). — Pexkum  JlocTyna:
71 ABTOPH3. T10Jb30BATENEH.

2. Jlonuos, B. T1. Linux na mpumepax : pyKOBOACTBO / B. Il. Jonuos, U. B. Cadun. —
Canxr-TlerepGypr : Hayka un Texuuka, 2017. — 352 ¢. — ISBN 978-5-94387-742-1. —
Teker : 20ekTpoHHbIA // Jlawb 3NeKTPOHHO-OMOIMOTEYHAs  CHCTEMA. — URL:
https:/¢.lanbook.com/book/101550 (mata obpawenus: 29.03.2023). — PexuM poctyrna:
7151 aBTOPH3. 110J1b30BaTeNeH.

3. ®uwepman, JI. B. Git. Ilpakruieckoe pyKOBOACTBO. YripaBneHue ¥ KOHTpOJIb BEpCUid B
paspaboTKe NpOrpamMMHOro obecneuenns : pykoeoacteo / JI. B. @umepmaH. —
Cankr-Tlerepbypr : Hayka n Texuuka, 2021. — 304 ¢. — ISBN 978-5-94387-547-2. —
Tekct : onexrponublit // Jlanp 3NeKTPOHHO-OMONMOTEYHAs  CUCTeMa. — URL:
https://e.lanbook.com/book/191470 (nara obpalleHHs: 29.03.2023). — Pexum poctyna:
U1 ABTOPH3. [10J1b30BATENCH.

MOZIYJIb 4:

OcHoBHasl uTeparypa

1.

Sunes, B. B. Web-nporpammuposanue na Python / B. B. duues. — 2-e u3l., CTEp. —
Cankr-ITerepbypr : Jlanp, 2023. — 180 c. — ISBN 978-5-507-46546-0. — Teker :
snekTpoHHelii  // Jlamb 31eKTPOHHO-OHOIMoTeYHas  cucTemMa.  — URL:
https://e.lanbook.com/book/310289 (nara obpalueHus: 30.03.2023). — Pexum jocryna: ajs
aBTOPH3. [10/1b30BATEIEH.

JlonoJiHUTeNbHAs JIMTEpPATypa

23




1. Dpuk Motuz «Msyuaem Python. [lporpamMmupoBaHMe Wrp, BU3yanu3alus JaHHBIX,
BeO-NPHIIOIKECHUSI»

2. Maiikn Jloycon «[Iporpammupyem na Python»

3. JIou Beiinep «nctsiit Python. ToHKOCTH MPOrpaMMUpoBaHus A npoduy

4. Tappu ITepcusanb «Python. Paspaborka Ha OCHOBE TECTUPOBAHUA»

MOIVYJIb 5:

OcHoBHas JiuTeparypa
1. Cemxsuk, P. Anropurmbl Ha C++ : yueGHoe nocobue / P. Cepxeuk. — 2-e u3n. — Mocksa :
UHTYUT, 2016. — 1772 ¢. — TekcT : 21eKTpoHHbIi // JlaHb @ 21eKTpOHHO-OHOIHOTEHAs
cuctema. — URL: https://e.lanbook.com/book/100565 (nara obpaenus: 29.03.2023). —
PesxuM focTyna: [/isi aBTOPH3. M0J1b30BaTEIICH.

JlonosHUTeIbHAS JIUTEPATYpa

1. BaGenko, M. A. BBe/ieHHe B TCOPHIO alTOPUTMOB U CTPYKTYp fanubiX / M. A. BaGerko, M. B.
JleBun. — Mocksa : MLIHMO, 2016. — 144 c. — ISBN 978-5-4439-2396-3. — Texkcr :
3MeKTpoHHblit  //  JlaHb @ DJeKTpOHHO-OMOnuHOTEeuHas — cucTeMa.  — URL:
https://e.lanbook.com/book/80136 (nata obpawenus: 29.03.2023). — Pexum poctyna: JUid
aBTOPH3. TONb30BaATENICH.

2. Xaitneman /1., [Momauc I, CenxoB C. AnroputMbl. CripaBOYHUK ¢ IPUMEPAMH Ha C, C++, Java
1 Python. —2017.

MOAVJIb 6:

OcHOBHas nureparypa
1. Ceiiepe, 2. X. Docker na npakruke / 3. X. Ceitepe, A. MuJut ; NepeBoL ¢ aHMIMHCKOro . A,
BennkoB. — Mocksa : JIMK Ilpecc, 2020. — 516 ¢. — ISBN 978-5-97060-772-5. — Texer :
snekTpoHHelit  // Jlame  :  snekrpoHHo-GmGmuorteunas  cucrema. —  URL:
https:/e.lanbook.com/book/131719 (nata obpawenus: 29.03.2023). — Pexum poctyna: s
aBTOPU3. NOb30BATEICH.

JlononuuTtenbHas AUTEpaTypa
1. MoyaT, D. Ucnonssosanue Docker / . MoyaT ; Hayunblii pepakrop A. A. Mapkesios ; nepesojt
¢ anrmiickoro A. B. CuactuHa. — Mocksa @ JIMK Ilpecc, 2017. — 354 ¢. — ISBN
978-5-97060-426-7. — TekcT : anekrpoHHblil // JlaHb : 21€KTpOHHO-OMOIHOTEYHAA CHCTEMA.
— URL: https://e.lanbook.com/book/93576 (mata obpawenus: 29.03.2023). — Pexum
JIOCTYyMa: [Jisi aBTOPU3. MOJb30BaTeNeH.

12.4. OO0wue TpeGoBAHHS K OPraHU3alMH 00pa30BaTe/IbHOIO NMpouecca
dopma 06yueHHs — o4Has / 3a04Has, ¢ IPUMEHEHHEM JMCTAHLMOHHBIX TEXHOJIOTHIl.
PexxuM oOyuenus — 2 pas(a) B HeJlesto 1o 2-4 axaaeMHUECKUX yaca.

[Mpenonapareib NPOBOAMT ~MPAKTHYECKHE 3aHATHA JMCTAHUMOHHO B  (opme BEOMHAPOB C
ucnosb3osanueM miaargopmel ZOOM (111 aHaJIOTHUHOM).

Bujeomarepuaiibl M JOTMOJHUTENBHBIE MaTephaibl BbIKIAABIBAIOTCSA HA OOydaloulyio miargopmy
Skillspace.

CamocrosTeabHas paboTa BHINOJIHSIETCS clyliaTeaeM B yl00HOM s clyluarens pexnme.
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B TaGnuLie HUXKE ONKMcaHbl 00pa3oBaTe/IbHbIC TEXHOJIOTHH.

Ne "
o/ Bup 3ansitust ®opma npoBeJeHHs 3aHATHH Henan
1| Jlexuus Uznosxenue MaTepuana nocpencteoM | O3HakoMIeHHeE CllyluaTesnei ¢
nekiuil, o6eyiaeHne o01MX BOIPOCOB | 6a30BbIM MaTEpHaIOM 10 TEMATHKE
10 TeMaTHKe Kypca / Kypca
CamocTOsATENbHBIN TPOCMOTP
BHICONIeKLMI Ha oOyuyarolei
nnardopme.
2 | [paxtiueckoe | BeinonHeHHe NpakTHYeCKUX 3a/iaHui, | [IpakTHieckoe 0CBOCHHE
3aHATHE MoJyuYeHHe 00paTHOMN CBA3H OT TEOpeTHYECKUX 3HaHUi, Pazbop
npernoaBare’s. CHTYyaLHii, a Takxke yrmyOnenue
3HAHUH 1O Kypey
3 | Camoctoarens | CaMOCTOATENBHOE H3YHYEHUE VYrny6neHue 3HaHUH 10 Kypey.
Has pabota JOTMONIHUTEIBHBIX MaTepUasoB 1 [TpuMeHeHe 3HaHUH K CBOEH
nuTepaTypsl. Beinonnenue OpraHu3aliuu / mpoexTy
TPEHUPOBOUHBIX TECTOB U 3a[aHHH.
4 | BeirionHenue BBINOIHEHHE TECTOBR, MPOBEPOUHBIX [TpakTHUeCcKOEe OCBOCHHE
3a71aHuH. TEOPETHUECKUX 3HAHUH, KOHTPOJb
KOHTPOJIBHBIX & P Mx 3 ’ pol
OCBOEHUS MaTepPHaIOB
3alaHui
5 | Mrorosas [ToaroroBka HTOroBOM ITpakTHuecKoe OCBOEHHE
arTecTalus aTTeCTallMOHHOH paboThI. TEOPETHUECKMX 3HAHHUI{, KOHTPOJIb
ocBoeHust marepuaos. [Tonydenune
MPaKkTHYECKOro Pe3yNsTara B CBOHX
opraHu3auusx / poeKTax

13. @opMbI ATTECTALMH H OLCHOYHbIE MATEPHAJIBI 110 IPOrpaMMe

OlleHKa KayecTBA OCBOEHMs NPOrpaMMbl MPOBOAMTCS MO ABYXOa/NIbHOH CHCTEME: «3aYTCHO», «HE
3a4TEHO» M0 pe3y/abTaTam I[POMEXKYTOYHOrO KOHTPOJIA (TecTHpOBaHUE, MPOBEPOYHBIC 3aJaHUS HA
B3aMMHYIO OLEHKY), KOHTPOJIS MOCCHIAEMOCTH MPAKTHIECKUX 3aHATHIA (BeOMHApOB) M pe3yJbTaram
UTOrOBOM aTTECTALIAH.

Cnywarenb CUHTAeTCs ATTECTOBAHHBIM B Cllydae MONOKHMTEIbHBIX PE3Y/LTATOB pabotbl (He MeHee
70% GasloB OT WTOTOBOIl OLIGHKM) B TIpoliecce o0y4eHHs W YCTelIHoi chauu sk3amena. [Ipu atoM
Gajiybl 32 9K3aMEHBl HAYUCIAIOTCA TOJBKO MpH AocTxkeHun 50% nopora npu NpoXoyXA€HHH KaXkK10ro
3K3aMECHAllMOHHOTO HCIIBITAHHA. [Tocne aTTeCTalMu ciyuareslb nojayvacT OLCHKY «OTJIH4YHO», C€CJIH
HaGpaHo He MeHbiue 80% GaIoB OT BO3MOMKHOIO MaKCHMYMa, «XOPOIIO», ecili HabpaHO He MEHbLUE
65%, «yIOBJIETBOPUTENLHOY, eciii HabpaHo He MeHblue 40%, B MPOTHBHOM Clly4ae Clyliarelib Kype
HE CJ/IaeT.

Pe3ynsTar TECTUPOBAHHS, PELICHMs I[IPOBEPOUHBIX 3aj@HHii M HanucaHus KOola MpOBEPsCTC:
ABTOMATHUECKM CHCTEMON Ha oOpasoBaTenbHOM mnuardopme. MroroBas arTecTauuoHHas pabora
npoBepsieTcs MpenofaBareyeM

Cocrapisiolye mpolecca oOydeHus, KOTOpble OLEHMBAIOTCS B Xojae OOyYeHHs, M HMX BKIal B
MTOTOBYIO OLIEHKY npejcTaBiieHbl B Tabmuiie HiKe.
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Ta6miua — Cocrasisioline npouecca o0y4eHus

OcHOBHBIE MOKA3aTesH OLUEHKH

Bknan B UTOTOBYHO OLIEHKY

1 OcHoBHOW ~ Kypc oOyuenus Ha oGpasosarensHoii | 80%
nnarpopme
2 Wrtorosas aTrecrauus 20%

OlLieHOYHBIE MATEPHAJIBL:

1. Ilpumep TecToBBIX 3afaHuii K Moay./10 1 «OCHOBBI NPOrpaMMHPOBAHHSD
1) JlaHel Tpu LeNbIX yKcha a, b, c. Onpefenure CyMMy MOJOKUTEIbHBIX U3 HUX U BBIBENINTE

ee Ha 3KpaH.

2) CocTaBMTh NPOrpamMMy HaXOXKIACHHs W BbIBOJA CyMMBI IBX HaHOOMBIINMX M3 TPEX
pasJIMYHBIX 1EJbIX YMCEll, KOTOPBIE BBE/IEHBI C dKpaHa.

3) BBOAATCA HaTypasbHbIE YKCHA JI0 TeX 10p, MoKa He Oy/neT BBeACHO -1 nin noka He Oynet

BBEJICHO 4MCI0, KpaTHOe 13. Haiinute cpenHee apumMeTHUECKOS BCEX TAKMX HHMCE]I,
KOTOpbIE OKaHuKBaloTes Ha 5. (CpejHee apuMeTHUECKOE MOKHO HalTH, pas/ie/iuB CyMMy

Yyucell Ha UX KOJIMUECTBO)

2. TIpumep 3aaanuii TeKywero KOHTPoIst K Moxyio 2 «basel nanubix 1 SQL»
1) HanumwuTe 3anpoc, KOTOPbIi co3fact Tabnuiy employee ¢ nosisMu:

id - uengoe yMcno

salary - uenoe 4Mcio

2) B 6Gase cymectpyer Tabnuua ¢ 3axasamu (orders). B Tabnuue cnenyrowuii Habop noneii:

order_date - nara 3aka3sa

CdopmupoBath BEIOOPKY, KOTOpas /i KayKI0ro 3aKa3a pacCUHTBIBACT PasHUILY MWLy
MaKCHMAaJIbHOM CTOMMOCTBIO 3aKa3a y KJIMeHTa U TeKyllei cyMMoli 3aka3a. B BeiOopke

id - unenTudukarTop 3axasa

customer_id - naeHTU(DHUKATOP MOKYNaTe/ist
order_total - oGias cymma 3akasa
product_id - uaenTHUKATOP MPOAYKTA

name - CTpoKa ¢ JUIMHHO# 128
lastname - cTpoka ¢ AnuHHOK 128

amount - KOJIMYECTBO €IMHHILL 3aKa3a

HOMKHBI ObITH oA id, customer _id, delta (paccunTanHas pa3HuLa).

3) B 6ase cymiecTByeT Tabimua users ¢ TorHueckumM yaaneniem. Hanuiiure 3anpoc, KOTOpbIi
MO3BOJIMT BOCCTAHOBUTS MMOJB30BaTeNs ¢ id = 3 mocie 10ru4ecKoro yaaaeHus.

3. TIpumep 3aaauuii Tekyiero KOHTpPoas K Moayo 3 «Linux / Git ayist HAMHHAIOIIHX)
1) 3auem Tepmunan B Linux smyaupyer(npureopsercs) Gpusnueckuit TepmuHan?

BapuaHTel oTBETa:

e Jlg npaBUIbHOI paboThl CETEBBIX COEMHEHUH
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e Jlyist BOSMOJKHOCTH NapalieNIbHO ¢ HUM MOAKIIOUaTh M (PU3HueCcKue TepMUHAIIbI
e Jlns oBparHoif COBMECTUMOCTH €O cTapbiMu KomnoneHtaMu OC

2) B uém pasunua mexay git reset --mixed <file> u git commit -- <file>?
BapuaHTel oTBETA:

e Huxkakoi

e [lepsslii Bo3Bpailaer cocTosiHue (aiina b staged K NpeabIAyILIEMY KOMMHTY.
BTopoii coctosnus Qaiina B pabouei nanke K mpebiyieMy KOMMUTY

e Tlepeulii Bo3BpallaeT coctosHue (aitna u B staged u B paboueil nanke K
npebIAYILeMY KOMMUTY. BTopolt TonbKo cocTosuue daiiia B paboyeii marke

4. Tlpumep TecToBBIX 3aJaHuil K Moaymio 4 «Paszpaborka Ha Python»
1) Cospaiite nict L2 ¢ yncnamu ot 0 10 9 (BKIIOUHTENBHO).

2) Hanumure reHepatopHyto GpyHKIMIO generate(X), KOTopast Co31a€T reHepaTophbl KOTOphIe
OeCKOHEYHO BO3BPAILAIOT YKCIIO X [IPH HTEPHPOBAHMH.

3) Hanuwure reneparop only _even(X), koTopblii 6ep€T Ha BXOJ KOHTSHHEpP HJIH I'EHEPaTop U
BO3BPALLAET M3 HETO TOJILKO YETHBIE 10 MOPSJIKY 3JIEMEHTBL.

5. Tlpumep TecTOBBIX 3aJaHHii K MOTYII0 5 «BBeenne B aIropuTMbl H CTPYKTYPhbI
AAHHBIX»

1) Peanuzorars AT]] ouepenn Ha aByx ATJI crekax. Peannsopars metoast push(), pop, size,
is_empty.

2) Peanusyiite cOpTHPOBKY clisiHHEM merge_sort().

3) Pemmwre 3anady: Mcnone3ys ATJI crek, no oGparHoii 1107bCKOA HOTaLMH BbIPAKEHHA
HAWOUTE €r0 3HAYEHUE.

6. Ilpumep TecroBbIX 3aganuii k moxymio 6 «Docker u CI/CD aJist HAYHHAIOIMIHX
1) Hamwmmmre Dockerfile k mpunoxennto Ha pnacke. [loTom paseepHuTe KOHTEHHEp HA
nopry 8000
1. Ckauarb python u pip
2. 3anycTuth Komanay pip install flask, a notom 3amyctuts komanay python
main.py
[Tpumep main.py MOXKHO HaiTH TyT:
https://flask.palletsprojects.com/en/1.1.x/quickstart/
2) Cpenaiite CI/CD naknnaH, B KoTopoM OyzeT
e Stage build
e Job docker build & push - c6opka nokep oGpasa 1 OTIpaBKa B container registry
e Stage test
e Job run test | - sMynsLMs 3anycKa TeCTOB (BHYTPH JOJIKEH OBITH H000#
HEMyCTOH CKpHUIT)
e Job run test 2 - sMyJIsALKSA 3aMycKa TeCTOB (BHYTPH JOJIKEH ObITh 060
HEIYCTON CKPHUIIT)

e Job run test 3 - sMyJIsiiMs 3aMycKa TECTOB (BHYTPH J0JDKEH ObITh IFOOOH
HEINYCTOH CKPHUIIT)

CornacoBaHo

Jupekrop @TIMU, a.¢.-M.H.

A.M. Paiiropoackuii
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IMosicHuTeIbHAA 3aNHCKA
K pa3pafoTKe U peajy3alHu JOMOJHUTEIbHON MPOrpaMMbl
npodgeccHoHANIbHOM MepPenoaroToBKH

«Python-pa3zpaGoTyuk Junior»

Llenbio mporpaMMbl NPOQeccHOHANLHOM MEPerNOArOTOBKH SBISETCA TMOJYYEHHE HABBIKOB PaspabOTKH
MPOrpaMMHOro obecricuenns Ha s3bike Python, Ha TEXHOJNOTMAX, NOMYISIPHBIX B Cpefe pa3paboTIHKOB
Python. ByayT paccMmoTpeHbl OCHOBBI nporpammuposanus Ha Python, cpenctea paspaGorku, cGOpkH U
TECTUPOBAHMA MPOrPamm, OCHOBHBIC AITOPUTMbl M CTPYKTYPbl JAHHBIX, COBPEMCHHbIC WHCTPYMEHTDI
pa3paboTKH POrpaMMHOro obecreyenust.

Jlannblii Kypc npeaHasHaued st ciymaresiei ¢ OTCyTCTBYIOIIMM OMBITOM NPOrpaMMUPOBAHHS H CO3aHHs
NPHJIOMKEHHH Ha si3blke nporpammupoanus Python. YuacTHMKM TOMy4aT OCHOBHbIE CBEACHUS 00
00bEKTHO-OPHEHTHPOBAHHOM  MIPOrpaMMUPOBAHHM, TEPMHHOJIOMMH M CUHTAaKCUCE A3blKa, HAyqarcs
CO37aBaTh MPOCTBIE MPOrpaMMbl Ha si3bike nporpammuposanus Python. Takke yyacTHMKH Nporpammbl
OCBOAT paboTy ¢ 6a3zamu JIAHHBIX NPH MOMOLUM A3bIKa 3anpocos SQL, anropuT™el M CTPYKTYPbl NaHHBIX,
uHcTpyMeHThl Linux, Git, Docker, TeXHOOTHH W HHCTPYMEHTLI CI/CD. '

BaxHylo 4acTh NpOrpaMmbl JIAHHOIO Kypca COCTaBJISIOT NMPAKTHYCCKHE 3a/laHus, MO3TOMY yualluecs
CMOTYT NOJYYUTh PEaIbHbIH ONbIT pa3paboTKK NPOrPaMMHOI0 00eCHCUECHHUA.

B pesynbrarte ofyueHHs CIIyLLIATENU OCBOAT:

e (a30BbIe MOHATHS B NPOrPaMMHUPOBAHUH;
00/1aCTh MPUMEHEHUS U CUHTaKcuc python;
NPUHLMILI HANKUCaHus s¢dexTHBHOro 1 Ge3onacHoro Kona Ha python;
cpejicTa 00paboTKU/OTIAAKY MpUIokeHuit Ha python;
ocHoBHble KoHUenuun OOIT;
paboty ¢ 6azaMu JlaHHBIX ¢ nomoubio SQL;
AJITOPUTMBI U CTPYKTYPbl AaHHbIX;
pabory ¢ onepaloHHOH cucTeMoii Linux;
paboty ¢ cucteMoii kKoHTpoas sepeuit GIT;
MHCTPYMEHT KoHTeiitHepu3auuu Docker;
unctpymenTsl CI/CD.

® @ ¢ o o o o o o o

3ajauamu poQeccHOHaNbLHON NepenoAroTOBKY ABJISIOTC:

e rnpuoOpeTeHHe CTYICHTaMH HABLIKOB [POEKTHPOBAHMA W peau3alud TNPUJIMKEHHH Ha A3bIKe
Python ¢ Mcnosib3oBaHUEM NPUEMOB OOBEKTHO-OPHEHTHPOBAHHOIO MPOrpaMMHPOBAHUS;

e OBJaJCHHME CTYICHTAMH COBPEMEHHbIX TNpakTHK pa3paboTku: ucnombsosanue IDE, cuctemb
KOHTPOJIs BEpCHif, MHCTPYMEHTOB KoHTeiiHepusaiuu, naerpymentos CI/CD.

Llenesas ayauTopus mporpamMmel:

e crienuanucThl 0e3 orbiTa PorpaMMHpOBaHHS;
e ClCUMAIMCTBI,  JKejalolMe  rnepekBajnduuUpoBaThes B paspabOTUMKOB  MPOrpamMMHOro
obecrneuenns Ha a3bike Python.




IMporpamma GylET NOCTPOEHA MO OYHOMY MPUHLMILY C TNPUMECHEHHEM JUCTaHLMOHHBIX TEXHOJOTHI (C
NPUMEHEHHEM SEKTPOHHOIrO 00yueHMst ¥ JMCTaHLMOHHBIX 00pa3oBaTeNibHBIX TEXHO/0THi) B (opmare
BeGHHAPOB, KOTOpbIE 3aliMyT 162 ak.u.

I[NpenonaBarensmMu mporpaMmbl OyayT siBisiThest npenojgasareny MMOTH, uMeloliue OnbIT NpenogaBaHus 1
KOHCY/ILTHPOBAHHsI T10 3aABICHHBIM MOJYJISIM, @ TAKAKE ONbIT NPAKTHYECKOH paboThl B OTEYECTBEHHBIX
W/nin 3apyOesKHbIX OpraHu3aLuax B chepe JAeaTeNnbHOCTH, COBIA/IAtOLIEH C HAlpaBieHHUEM IIPeNoaaBaHUs.

CocraBuTeNn NPOrpaMmbl:

Paiiropoackuii Anapeii Muxaiinosuy

JOKTOp (PU3HKO-MaTeMaTHUeCKHX HayK, aupexTop @TIMHU MOTH
baarogapurpiii EBrenuii Baragnmuposuy

3aBeyIolUi yueOHO-MeToArYecKOod nabopaTtopHel HHHOBATHKH
HNBuenxo Oaer Hukosiaesuu

crapwuii nperniogasarens kageapsl ATIT OTIMHA

HNBanoBa Anacracus CepreeBna

PYKOBOIMTENEL TIPOEKTOR YUeOHO-MeTOoMuecKoi nadopatopuu nHHoBarkky OIIMHK

MM, n.¢.-M.H.
ay A .M. Paiiroposckuii
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