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1. PaGouas rpynna

C ueneio NOBLILIEHHs KayecTBa JOMNOJHUTENEHON npodeccroHansHoi nporpammsl (JIIT) ¢ yyeTom
TpeGoBanuii npodeccroHanbHbix cranaaptos (I1C) B rpynmy pa3paboTYHKOB BXOAMIIK:

Paiiropoackuii Anapeit Muxainosuy

JlokTop (pusnKo-maremaruueckux Hayk, aupexkrop @MU MOTH
Bbaaropapusiii EBrennii BragumupoBuy

3aBelY UM yueOHO-METOIMUECKOH 1abopaToprell MHHOBATUKH
HMBanoBa Anacracusi CepreeBna

PYKOBOJIMTENL MPOEKTOBR YUeOHO-METONMUECKOH 1abopaTopid HHHOBATHKH

2. IlpodeccnonaabHbIe CTAHAAPTHI, YYTEHHBIC B COACPKAHHH NPOrPaMMbl

Hacrosmas pononHurtensHass npodeccuoHansHas mnporpamma (IIIIT) paspaborana ¢ yuérom
COOTBETCTBYIOIIMX el mpodeccHonanbHblX cradaapros  (I[1C) w3  HauMoHalbHOTO peecTpa
npodeccuoHanbHblx cranaaptoB. [lpodeccuonansueie cranpaptel (I1C), cBazaHHble ¢ HacToslleH
JIIIT: 06.001 ITporpamMmMuct

3. Kpanuduxkanuonunnie TpeGoBaHus, YYTEHHDBIE B CONEPKAHHH NIPOrPAMMBI

Keanudukaunonnsie TpeGoBaHus, YUTEHHBIE B CONCPIKAHMH TIPOTpaMMBbl, YKa3zaHbl B ONMMCAaHHU
JOJDKHOCTEH — €AMHOro  KBaJM(MKAllMOHHOTO  CMpPaBOYHHMKA  JOMKHOCTEH  PyKOBOTHTEINEH,
CMeUUaIMCTOR M cayxamux. [lpuu&M  yureHbl TpeGoBaHWs AOJDKHOCTEH, YKa3aHHBIX B
JOIMOJHUTENBHBIX XapaKTEPUCTUKAX, O0TOOpaHHBIX Wi AaHHoi nporpammbl OT® (m. 5. HacTosAlEero
NOKYMEHTa), KOTOphIE MPHBEACHBl B YKa3aHHBIX B M. 2. HACTOALIECTO HOKYMeHTa NpodieCCHOHATBHBIX
cranpaprax (I1C) B ctpoke « ETKC unu EKCy. Kpanudukaunonnsie TpeGOBaHUs HHKOPIIOPHPOBAHEI B
HaCTOH]lllfIﬁ JOKYMCHT l'IYTéM OTCBIJIKM H ABJISKOTCS €r0 HEOTBEMIIEMOH YacThIO.

4. TpeGoBanusi ¢erepajJbHOTO TOCYyIapCTBEHHOT0 CTAHAAPTA BhbICHIEro o6pa3oBaHHs, HA
OCHOBAHHH KOTOPBIX Obl1a pazpaboTaHa nporpamMmma

Hacroswmeit  nononHuTensHOH mpodeccHOHanbHOM TMporpaMMe  COOTBETCTBYET — (helepasbHbIM
rocyAapCcTBeHHbIH ctanaapt Beiciiero obpazosanus (PI'OC BO): 01.04.02 «IIpuknanHas MmaremaTinka
1 MH(popMaTHKa (YpOBEHb MaruCTpaTypa)».

Hacrosas  nonmonHuTenbHas —npodeccHoHallbHas —nporpamma  paspaloraHa Ha  OCHOBaHHH
TpeboBanuii ykazanHoro ®I'OC BO.

[lonuelit mepevens TpeGoBauuil npueeaén B tekcre ykazanHoro ®I'OC BO, uHKOpropupoBaH B
HACTOALIMH JOKYMEHT IIyTEM OTCBUIKH M SIBJISIETCS €10 HEOThEMJIEMOM YacThIO,

S. XapakTepHCTHKA HOBOH KBaJH(HKANNH U CBA3AHHBIX ¢ Heli BHI0OB MpodeccHOHATbHOI
JAeSITeJIbHOCTH, TPYAOBBIX (DYHKIHH H (MJ1M) YPOBHell KBaJIHpHKAIHH,

«IIporpamma npodeccHOHaIbHOH MEpernoAroTOBKM HANpaBjieHa Ha IOJyYeHHE KOMIIETEHLIHH,
HeOOXOAMMOM 1Sl BBIMOMHEHWs] HOBOTO BHIA MpodecCHOHANBHON AeATEeIbHOCTH, NpHOOpETeHHe
HOBOMH KBanu(ukauuu (4actb 5 ctatbi 76 ®epepanpHoro 3akoHa N 273-03). IIng ux onpeacacHus 1
MOKeT ucrnosib3oBarkes [1C. Tlpy aToM HEOOXOAMMO yuecThb pa3jiiiusg TEPMUHOIOTMH, HUCTIONb3YEMOH
B OOpazoBaHMM M B MpoeccHOHANbHBIX CTaHJapTax, O KOTOPbIX TrOBOPMJIOCH Bbiie. Bua




npoeccHoHaNbHOM JesSTeNbHOCTH, KBATH(QUKALMS, YIOMHHAEMbIE B IUTHPYEMOM CTaThe 3aKOHA, B
[1C B GonblunHCTBE cTyuaeB cootsercTyioT OT®, unoraa - TO.»',

Hosele kBanugukarun (OTO/TP) u ux ypoBHHu:

06.001 [Tporpammuct

O60o011eHHbIe TPYAOBbIE QYHKLNH

TpynoBbie hyHKIHH

KO HanMCHOBaHHE YPOBEHb

KBaJH(pHKaLMH

HaMMCHOBaHHE

KO YPOBEHB
(momypoBeHb)

KBaNUA(PUKALMA

A | Pazpaborka u oTnajaka 3
MnporpaMmMHOI0O KOJAa

@opmanuzalus 1
aJITOPUTMH3ALIMs
MOCTAaBJICHHLIX 3aja4

A/01.3 3

Hanucanue
IpPOrpaMMHOTO KOfia C
HCIOJIB30BAHUEM
A3BIKOB
NpOrpaMmMHUpPOBaHHA,
OnpeeneHHs 1
MaHHUMyJIMPOBaHHUsA
JIAHHBIMH

A/02.3 3

Odopmenue
MporpaMMHOro Kojia B
COOTBETCTBHH C
YCTaHOBJIEHHBIMU
TpeOoBaHHAMMU

A/03.3 3

Pa6ora ¢ cucteMoit
KOHTpOJIst Bepcuil

A/04.3 3

[IpoBepka 1 oTnaaxa
MpOrpaMMHOro Koza

A/05.3 3

B ITpoBepka 4
paGoTocrnocoOHOCTH U
pedakTopuHr Koza
NporpaMMHOrO
obecrnieueHus

Pazpaborka npouenyp
MPOBEPKH
paboTOCNOCOOHOCTH U
U3MEpPEHUs
XapaKTepUCTHK
NpOrpaMMHOro
obecrneueHus

B/01.4 4

! Tlucemo Mununcrepersa obpasoBanus M Hayku P® or 22 anpenst 2015 . N BK-1032/06 "O HanpaBieHHH METOIHYECKUX

pexoMeHaauui”




PazpaboTka TeCTOBBIX
HabOpORB JaHHBIX

B/02.4

[TpoBepka
paboTocnocoOHOCTH
NIPOrpaMMHOI0
obecrnieueHus

B/03.4

Pedaxropuur u
ONTUMHU3ALHSA
NPOrpaMMHOro Koja

B/04.4

Hcrnpasnenue
nedexTos,
3a()MKCHPOBAHHBIX B
6aze naHHbIX nedeKkToB

B/04.5

HuTerpaiius
MpOrpaMMHBIX
MOJZYJIEH U KOMIIOHEHT
W IIpOBEpKa
paboTtocnocobHOCTH
BBINYCKOB
NporpaMMHOTO
MpOAYKTa

Paszpaborka nmpoueayp
HHTErpanun
NporpaMMHbIX
MOZyJE

£/03.5

OcyiecTBieHue
MHTErpauuu
MpOrpamMMHbIX
MOJyJIeH U KOMITOHEHT
¥ BepU(PHKaLUK
BbIITYCKOB
MPOrpamMMHOro
NPOJLyKTa

C/02.5

Paspatotka
TpeGoBaHHi U
NPOEKTHPOBaHUE
MpPOrpaMMHOTO
obecrieueHus

AHasu3z TpeboBaHU K
nporpaMMHOMY
obecneueH o

D/01.6

PaspaboTka
TEXHHUYECKHX
criequuKalui Ha
nporpaMMHBbIE
KOMITOHEHTBI U HX
B3aMMO/JICiiCTBHE

D/02.6

IIpoekTupoBanue
MpOrpaMMHOro
obecnedeHus

D/03.6




Xapakrepuctiky ganHbix OT®/T® npuseneHsl B npodeccronansHom cranaapte (I1C), ykazaHHoM B
I. 2. HACTOALIETO MOKYMEHTA. MHKOPMOPUPOBAHbI B HACTOALUMI JOKYMEHT MYyTEM OTCBUIKH, M
SIBJIAKOTCS €r0 HEOTHEMJIEMOH YacThIO.

Casa3zaHHbIe BUJBI TpodeccronanbHoi aestensHoctd (BITJL):
Hay4HO-HCClIe/I0BaTebCKas;
MPOM3BOJACTBEHHO-TEXHOIOTHUECKas;

MPOEKTHAS.

Xapaktepuctika aaHHbiX BITJ[ nmpueenena B enepalibHOM rocynapcTBEHHOM CTaHIApTe BHICHIETO
obpasoanust (OI'OC BO), yka3zaHHOM B M. 4. HacToOALIEro JOKyMEHTa, WHKOPIOpHpOBaHa B
HACTOALIMH JAOKYMEHT MYTEM OTCHUIKH, U SBJSETCS €ro HeoThbeMJIeMOM 4vacThlo. Ykaszanueie BIIJI,
OCBOEHHME KOTOpBIX mnpenaycMorpeHo ykazaHHbiM @I'OC BO, sBnAOTCS «CKBO3HBIMHY M CIIy:KaT
OCHOBO# OBNasieHHst BeIOpaHHOit kBanudukauueit (OTD/TO).

T®, cBizaHHBIE C YKa3aHHBIMH B HacTosieM nyHkre OT® (B cnywae WX ykasaHus), a TakkKe HX
XapaKTepUCTUKK npuBelieHbl B npodeccuonansHom cranpapre (I1C), yka3aHHOM B II. 2. HACTOAILETO

JIOKYMEHTa. MHKOPNOPUPOBAHBI B HACTOSIUMI JOKYMEHT NYTEM OTCBUIKH, W SBASKOTCH €ro
HEOTbhEMJIEMOH YacThIO.

6. XapaxkrepHcTHKAa KOMIETeHUHIl, MOMIEKANMNX COBEPIIEHCTBOBAHHIO, H (MJIH) NMepeyeHb
KoMIeTeHuuii, GopMHUPYIOIHXCS B Pe3y/ILTATe OCBOEHHS] NPOTrPaMMbl

Y‘{HTBIBaH, YTO ChylaTe/id nporpamMmmbl YK€ OCBOWIIH UJIK OCBaAHUBAKOT OCHOBHYHO l'lpO(beCCHOHaﬂbH)’IO
00pa3oBaTeNbHYIO MpOrpamMMy, B TOM uHce O0OLME KOMIMETEHLMH, COOTBETCTBYIOLIETO YPOBHS
npogeccHoHanbHoro  00pa3oBaHMA, KOMIETEHUMH (OPMHpPYIOLIMECS B PE3YJbTaTe€ OCBOEHMS
HacTOsIEH MmporpaMmbl M KOMIETCHUWM, TOAJICIKAL[HE COBEPLUEHCTBOBAHMIO, 4 TaKkKe HX
Xapakrepuctuka, npexacraeienst B @I'OC, yxazanHoM B 1. 4. Hacrosllero JOKYMEHTa,
HHKOPIIOPHPOBAHEI B HaCTOHLLlHﬁ HJOKYMCHT H}’TéM OTCBUIKH, H ABJIAIOTCA €ro HEOTBEMJIEMOM YACTBIO.

Hannble komnereHUUH ykazanHoro @I'OC BO cny:xar ocHOBOMH onpejiesieHus pe3ysibTaToB 00y4YeHus
[0 IIporpamMmme.

7. Ileab nporpamMmsl

Peanuzauusa nporpaMMbel  NpoeCCHOHANBHON TEpernoAroTOBKM HampaBjieHa Ha IONy4YeHHe
KOMIETEHIIMH, HEeOOXOMMMON JUIs BBINOJHEHMA HOBOTrO BHMJA MpodeccHOoHaNbHON JeATeTbHOCTH,
npuobpeTeHHe HOBOH KBaTM(DHKAIMH.

B cooreerctBue ¢ IluceMom MuHucTepcTBa obpa3oBaHus W Hayku P® ot 22 ampens 2015 r. N
BK-1032/06 «O HanpaB/lieHUH METOAHYECKUX PEKOMEHIALMIY, LIeJib [TPEACTABNACT COOOH 0CO3HAHHOE
NnpeacraBjacHUC (ﬂpEﬂBOCXHIHCHHG) pe3yiibTarta AJEATEIIbHOCTH. HHaHprthIe PE3YIBTATBI OTPAKEHBI
HHIKE.

8. Ilaanupyemble pe3yabTaThl 06yUeHHs MO MporpaMme

IInanupyemble pe3ynbTaThl 00y4YEHHS! COOTBETCTBYIOT pe3y/lbTaTaM OCBOEHMSI COOTBETCTBYHOLIEH
OCHOBHOH npodeccrnonanbHoN 00pa3oBaTesibHOM MPOrpamMMbl, @ TAKXKE HANPaBJIEHbI HA pUOOpeTeHue
HOBOH KBalu(MKalMu, TpeOyrolleld M3MEeHeHHe HalpaBIeHHOCTH (NMpodUIA) MM CrelManu3aliy B
paMKax HanpaBJIEHHs TOArOTOBKM (CMELMaIbHOCTH) TMOJYYEHHOrO paHee mnpodeccHOHaIbHOrO
00pa3oBaHMA, ONpeJiesieHbl Ha OCHOBE MpPO(eCCHOHATBHBIX KOMIETEHLHH COOTBETCTBYIOLIErO
(enepanbHOro rocygapcTBeHHoro o0pa3oBare/bHOrO CTaHAapTa, YKa3aHHOro B M. 4. HAcTOAIIEro
JOKYMEHTA.



Wmeromascs ksanudukauns v (MK) ypoBeHb o6pazoranus (TpebopaHus K ciyliareisam): Beiciuee,
He3aKoOHYEeHHOE BhICILiee 0Opa3oBaHue UM CpefiHee MPOhECCHOHANIBHOE.

HoBbie BHabl npodeccuoHanbhoil  peatensHoctd, W [IK, cooTBercTByromue MM, KOTOPBIC
IJIAHUPYIOTCSL K TMOJy4eHWIO B pesynbrate 0o0ydeHMS MO HACTOAIIEH Mporpamme, a TaKKe HX

XapakTtepucTHkd, npencrasieHsl B OI'OC, ykazaHHoM B 1. 4. HAcToOALIEro JOKyMEHTa,
MHKOPIIOPUPOBAHBI B HACTOSILLMI MOKYMEHT MyTEM OTCBUTKH, M SBJIAIOTCS €r0 HEOThEMJIEMOH YacThIO.

BBINyCKHHMK TakKe JOMKEeH 061a1aTh MPOUMMH KOMIETEHLIUSIMH B COOTBETCTBHE C yKka3aHHbIM PT'OC,
KOTOpbIE MPHUBEAEHBI U OXapaKTepU30BaHbl B HEM, HHKOPNOPHPOBAHbI B HACTOALUMH JOKYMEHT MYyTEM
OTCBIJIKH, W SIBJIIOTCS €M0 HEOTHEMJIEMOH YacThbIO.

HoBble kBanudukauuu (OT®/TD), mnanupyemble K MPUOOPETEHUIO B pe3yibTaTe O0yueHUs Mo
HaCTOALICH MporpaMMe, MPUBEACHBI U OXapaKTepH30BaHEI B 11. 5. HACTOAIIETO JOKYMEHTA.

[IpuBenénnas uHQOpMALHUg O LUeNU U pesynsratax o0yueHHs SBISETCS OCHOBOM Al pa3paboTKu
pabouMX TNpoOrpamMm, OLIEHOYHBIX MaTepuajloB M  MHBIX KOMIIOHEHTOB  JOMOJHHUTENIbHON
npogeccuoHanbHOM MPOrpaMMmBl.

9. VYueOHBIi MIaH

Ne HaumeHoBanue Bceero, B TomM umncne:
n/m* Monaysei, AMCUHIIHH yac.
Jlekuun | [Ipakruyeck | CamocronTenn | KoHTpoasHbie ®opma
He 3aHATHA | Hax pabora 3aJAHHs aTTecTalHy
(cemHHapBI)
1 | Monyns 1. IlpakTHkyM 90 24 24 36 6 HPOEKT
Python
2 | Monyne 2. Texuonoruu [pPOEKT
MpoOrpaMMHPOBAHUS H 135 30 15 75 15
onepalHOHHbIe CHCTEMBI
3 | Hrorosas 35 35 MPOEKT
kBanHHKanHoHHas paboTa
HTOTIO: 260 54 39 146 21

* Crywiaresid MOy T NPOXOJANTE MOJIYJIM B IPOU3BOJILHOM TOPSI/IKE.

Cpok ocBoenus Hactoslled nporpaMmbl  NpoecCHOHANBHOH — MEpernoAroTOBKH  MpeBbILAET
MHHUMAJIBHO JONYCTUMBIA Cpok ocBoeHHs 250 yacoB (1MOO Apyrod yCTaHOBIIEHHBIH aKTyajlbHbIMH
HOPMAaTHBHBIMM JOKYMEHTaMH COOTBETCTRYIOIIEr0 MHUHHCTEPCTBA CPOK).




10. Kanenpapubliii yueOHblii rpaguk

Monayas 1. Ilpaktukym Python

mexHono2uil

OGyueHHe Mo yeraHoBJIeHHOI Qopme: ounas, ¢ npumenenuesM aMeKmpoHHo20 0ByYeHUs U OUCMAHYUOHHBIX 00PA308aMENbHBIX

KosmmuecTBo akagemuueckux yacos: 90

IMopsakoBkrii Ne 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16
3AHATHSA

Jlexuuu 2 2 1 2 1 2 2 | 2 2 1 2 2 1 0
ﬂpamﬂqecxue 2 2 1 2 1 2 2 1 2 2 1 2 2 1 0
3AHATHS

CamocTtosiTeabHas [0 0 1 0 1 0 0 1 0 0 1 0 0 1 30
paborta

KoHTposbHbIE 0 0 1 0 1 0 0 1 0 0 1 0 0 1 0
3agaHHsA

Hroro 4 4 4 4 4 4 4 4 4 4 4 4 4 4 30

MOJIyﬂb 2. TexHoJ1orHH NnporpaMmMHpOBAaHHUA H ONEPAIHOHHBIE CHCTEMbI

OGyuenne M0 YCTAHOBJICHHOIT opMe: ounas, ¢ npuMenenuem 2eKmponHo20 00y enus 1t OUCMAHYUHOHHBIX 00pA306aMENLHbIX

MexHon02ul

Kosu4vecrBo akageMu4yeckux 4acon: 135

[lopsiaxoBbIii Ne 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16
3AHSITHSA

Jlekuuu 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 0
[pakTHueckue | 1 1 1 1 1 1 1 1 1 1 1 1 1 1 0
3AHSTHS

CamocTosiTeJbHad (3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 30
pabota

KonTpoabueie 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 0
3aaHHeA

Hroro 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 30

HroroBas kBajaudukanHoHHas padora

O0y4eHue 10 yeTaHOBJEHHOIH GopMe: ounas, ¢ npumeHeHuem NeKMPOHHO20 0BYYEHUS U

dllC.’?iaHlfHOHHblx 06pa3030!ﬁ€ﬂbﬁbfx mexHono2uti

KosmyecTBo akageMH4YeCKHX 4acoB: 35

caAMOCTOATEIbHAA 35
pabora
Hroro 35




11. PaGoune nporpammsl (yueGHasi nporpamMmma)

Monyas 1. IlpakTukym Python

Ne Coneprkanue o0yueHHs, HAMMEHOBAHWE M TEMATHKA MPAKTHYECKUX 3aHATHIH ObbeM,
n/n (BeOMHApPOB), CAMOCTOATENBHEIX PaOOThI ak.yac.
1. OOII B s3bike Python 32
Teopus: 13
1. Bsenenue. 3nakomctBo ¢ Python
2. VYnpaeneHue BeluMcIeHUAMH. KoHTelHEPBI, UTEPATOPHI
3. Cnoeapu, MHOXecTBA. Moaynb collection
4. @®yuxuuu (yactsh 1). ba3oBblii cCMHTaKCHC M reHEPATOPbI
5. @yHkuuu (4actsb 2). O6nacTi BUAMUMOCTH, 3aMBIKaHH, I€KOPATOPHI
6. Crpoku u (aiiibl
7. OOII (uactsb 1). OcHOBHBIC NPUHLKIIBL U OTpeaeeHus U 0a30BbIi
CHUHTaKCHC
8. OOII (uactb 2). Magic-MeTonbl
[pakTuka 13
CamocrosiTensHas pabota 3
BbinonHeHHe KOHTPONBHBIX 3aaHuii 3
2. IIpoaBHHyTBIEe NPAKTHKH NporpaMmupoBaHus Ha Python 28
Teopus: 11
1. PaGorta c cetbto. KiimeHTsl 1 napcuHr
2. PaGorta c ceTbto. CepBepHble MPUIOKEeHHS . BOThI
3. NumPy. Ontumusanus koaa
4. Pabota ¢ TaOnuuHbIMU AaHHBIMU. Pandas
5. HMHcTpymeHTsl Bu3yanuzauuu. Matplotlib
6. HOHuT-TecTHpOBaHHE
7. CHUMBOJIbHBIE BbIYMCTEHHs. SymPy
ITpakTHka 11
CamocTtosTensHas pabora 3
BeinonHeHHe KOHTPOJIBHBIX 3a1aHui 3
3. Hroroasi npoekTHas paGora 30
Hroro 90




Mopnyasb 2. TexH010rHH NPOrpaMMHPOBAHHS H ONIEPALIHOHHBIE CHCTEMBbI

Ne Conepikanue o0yueHus, HaUMEHOBaHHWE U TEMAaTHKA MPAKTUIECKUX 3aHATHH Obnem,
n/n  |(BeOMHApOB), CAMOCTOATE/BHBIX pabOThI aK.yac,
1. CemeiictBo OC Unix. CoBpeMeHHbIE HHCTPYMEHTBI /15t padoThl B 21
KOHCOJIH
Teopus: 6
1. CewmelictBo OC UniX, OCHOBHBIE AUCTPUOYTHUBBI U X OTIIMYHS.
2. OCHOBHBIC KOMAaH/HbIE HHTEPIPETATOPBI, UX OTIHYUS.
3. VYrumura sed, s3bik awk.
4. Hcnonezopanue Python kak 3amenurens shell.
5. Jupyter u TmpNb kak ero moaudukaims.
6. TepMuHaJIbHBIE MYJIETUNIEKCOPEI, aBTOMATH3aL1s pabOThl C HUMH.
[IpakTuka 3
CamocrodTenbHas padora 9
BeinonHeHre KOHTPOBHBIX 3ajaHult 3
2. CucTeMbl KOHTPOJISI BEpCHit 21
Teopus: 6
1. CucTembl KOHTpOJIS BEpCHit B COBpEMEHHBIX MPOEKTaX.
2. CVS — nepBag ciucTeMa KOHTPOJIS BEPCHH.
3. SVN.
4. Cospemennsle VCS — Git, Mercurial u pabora ¢ HUMHU.
5. Apromaru3zauus pabotsl ¢ Git.
[TpakTHka 3
CamocrosrenbHas paborta 9
BeInonHenre KOHTPOJbHBIX 3a1aHui 3
3. Bupryanuzanus 21
Teopus: 6
1. Bupryanuzauus. E€ Buasl (konTeliHepHas, Ha ypoBHe OC).
2. CoepeMeHHBIe MIAaTHOPMBI BUPTYaIH3aLldK U paboTa ¢ HUMHU.
3. Asromaruzauus paGoTbl ¢ BUPTYaJIbHBIMH OKPY)KEHHSIMH.
IIpaktuka 3
CamocrositenbHas pabota 9
BbinonHeHHe KOHTPONBHLIX 3a1aHuil 3
4. HenpepsiBHas nHTErpanus 21




Teopus: 6

1. Henpepsisuas uurerpauus (continuous integration) u e¢ atansl.
2. OcHoBHble uHCTpyMeHThl CI 1 uX ¢Bs3b ¢ VCS.

[NpakTuka 3
CamocrodrenbHas paboTta 9
BhinonHeHne KOHTPOJbHBIX 3a/1aHHUi 3
o, Opkecrpanus konteiinepos. Kubernetes 21
Teopus: 6

1. Komnstotepusie cetu, mojens OSI, e€ ypoBHH.
2. CeteBble NpoTOKO/bI 0OMeHa HHDOpMaLIHEi.

[pakTuka 3
CamocTosTesbHas padoTta 9
BrInonHeH|e KOHTPOJIbHBIX 3a/1aHHi 3

6. Hrorosasi npoexTHas padora 30
Hroro 135

4. Hrorosas kpaaupuKkanuoHHas padora 35
CamocrosiTesnibHas padora. 35
Hroro 260

Coneprxanue 10MOTHUTENLHON NPOdecCHOHaNBHOM MPOrpaMMbl HAMPaBJIEHO Ha JOCTHIKEHHE
pe3yabTaToB €€ Lesel (I1aHUPYeMBbIX pe3yJIbTaToB).

12. OpraHu3anHOHHO-NIEATOTHYECKHE yCJIOBHSI peaju3anuu JAOIOJIHUTEJILHOI
npodgeccHOHAIBHOI POrpaMMbl

12.1. TpeGoBanns K KBaJH(PUKAIMH MNEIATOTHYECKHX KaAPOB/MpPEACTABHTEIEH
npeAnpHATHI H OpraHu3anHi, obecnevHBAOIIHX peaJH3anHI0
o0pa3oBaTe/IbHOrO Npouecca

TpeboBanus Kk 00pa3zoBaHMIO IEAArOrHYECKHX M MHBIX pabOTHUKOB, a Takike (IpH HaJHUHK)
TpeOOBaHUA K OCBOGHUIO MMHU JOMOJIHUTENbHBIX MPO(EeCCHOHANBHBIX NMPOrpaMM, OMbITY paboThl B
obnactv npodecCHOHaNbHOM JeATEIbHOCTH, COOTBETCTBYIOWEH HanpaeinenHoctd JIIIT: Beicuiee
oOpa3soBaHue, TPYAOBOH M (MJIM) NMEJarorHyeckuii CTax OT M0J1yroJa, Hajluu1e ONbITa PAKTHYECKOM
pabotel B cepe 1esTenbHOCTH, COBMANaloNiei ¢ HalpaBieHHEM MpernoaaBaHus.
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12.2. TpeboBaHHs K MATEPHANBHO-TEXHHYECKHM YCJIOBHAM

[Tepeuens xabuueToB, NabopaTopHii, MaCTEPCKHUX, TPEHAKEPOB U Ap., 00ECIEUHBAOLLHUX MPOBEACHHUE
BCEX MPEAYCMOTPEHHBIX MPOrpaMMOii BU/IOB 3aHATHIA:

Haumenosanue Buj 3ansituii HaumenoBanue o0opynoBaHus,

CHenHAJTH3HPOBAHHBIX NpPOrpaMMHOro odecne4eHns

ayUTOPHIi, KaOMHETOB,

JabopaTtopuii

Cucrema  aucTaHuMOHHOrO | Jlekuuu Cnywaresnto HeoOX0AMMO HalIU4He

o0yueHus nposaijepa JoCTyna B CETb  WHTEPHET,

MAacCOBBIX OTKPBITBIX OHJAiH KOMITBIOTEP.

KypcoB
[Tpenogasarenio Kypca
HEeOOXOAMMO  HalWuMe J10cTyna
aZIMUHUCTpaTopa Kypca Ha
LMS-nnarpopme K Marepuanam
Kypca.

Hudopmarpontno-kommyHuka | Ipakruueckue 3anATHs | Crywarento HeoOX0AUMMO HajlMuue

LIMOHHAS niargopma | (IMCTaHLIMOHHBIE JocTyna B CeTb  WHTEPHET,

JMCTAaHLIMOHHBIX CEMHHApOB CeMHHAaphI) KOMIIBIOTEP.
[Ipenopaparento Kypca
HeoOxogumo obopynoBaHue s
NIPOBEIEHUS JUCTAaHLUOHHBIX
CEMHHApOB (Bebunapos),
KaueCTBEHHBIA OTKa30yCTOMYMBLIH
JOCTYIl B CETh HHTEPHET.

Cucrema  nuctadHumonHoro | CamoctostelnbHas pabora Hanuuune komneroTepa ¥ focTyna B

o0yueHus nposaiinepa CETh UHTEPHET.

MacCOBBIX OTKpPBITBIX OHJIAiH

KypCOB

Cucrema  auctaHuuMoHHOro | [IpomeiyTo4HBIH, Hanuuune xomnetoTepa 1 focTymna B

o0yueHus nposaiiiepa | pyOe:KHbIH KOHTPOJIb, | CETh UHTEPHET.

MacCOBBIX OTKPBITBIX OHJNaiH | MTororas arrecraius

KypcoB

12.3. TpebGoBanusi K HHPOPMAITHOHHBIM H Y4eOHO-METOIHYECKHM YCJIOBHAM

Cnucok nuTepaTyphl:

MOIVYJIb 1:

OcHoBHast TUTepartypa

1. Slunes, B. B. Web-nporpammuposanue ua Python / B. B. Slnues. — 2-e u3n., crep. —
11




Cankr-Iletepbypr : Jlawp, 2023. — 180 c. — ISBN 978-5-507-46546-0. — TekcT :
JlekTpoHHbI  // Jlaup @ anekTpoHHO-OMOnMoTeuHas — cucteMa. —  URL:
https://e.lanbook.com/book/310289 (nara obpauenus: 30.03.2023). — Pexum moctyna: amis
aBTOPM3. NOJIB30BATENEH.

JlononHuTenkHas nuTepatypa

1

2.
3.
4.

Opuk  Mbotuz  «Mzyuaem Python. [lporpamMmupoBaHue urp, Bu3yaau3auus [aHHBIX,
BEeO-ITPUIIOIKEHUS)

Maiikn Jloycon «lIporpammupyem Ha Pythony

Jon Befinep «Uucteiit Python. TonkocTu nporpamMmmupoBanus ajist npodu»

I"appu [lepcupane «Python. PazpaboTka Ha OCHOBE TECTHPOBAHUS»

MOIYJIb 2:

OcHoOBHas nuTEpaTypa

(s

OpeuwenkoB, M. C. Onepauuonnele cucrembl. Bodhi Linux 6.0: ycraHoBka, HacTpoiika,
skertyarauus / M. C. OpewenkoB. — Cankr-TletepOypr : Jlaus, 2023. — 364 c. — ISBN
978-5-507-44988-0. — TexkcT : anekTpoHHbIH // JlaHb : 31eKTpOHHO-OUOIMOTEYHAs cUCTEMa.
— URL: https://e.lanbook.com/book/276659 (nata obpamenus: 29.03.2023). — Pexum
JOCTyna: JUIsl aBTOPHU3. MOJb30BaTeNei.

Ceitepe, 3. X. Docker Ha npakrtuke / O. X. Ceitepc, A. Munn ; nepeBop ¢ anruiickoro J1. A.
benukoB. — Mocksa : JIMK Ilpece, 2020. — 516 ¢. — ISBN 978-5-97060-772-5. — Tekcr :
oNIeKTpoHHblt  // Jlamb  :  anexkTpoHHO-OGMGMHOTeuHas ~ cuctema. —  URL:
https://e. lanbook.com/book/131719 (nata obpamenns: 29.03.2023). — PexxuM moctyna: ajs
aBTOPH3. [0JIb30BATE/ICH.

Bacunnesa, M. A. Cucrema koHTponst Bepcuid. OCHOBBI KOMaHOHOM paspaGotku / M. A.
Bacuneepa, K. M. ®ununuenko. — Cankr-Iletepbypr : Jlaup, 2022. — 144 ¢. — ISBN

978-5-507-44630-8. — Teker : onekTpoHHbli // JlaHb : 31eKTpOHHO-OHONMOTEYHAs CHCTEMA.,
— URL: https:/e.lanbook.com/book/261089 . — Pexum goctyma: s aBTOpH3.
MOJb30BATENEH.

JononuutensHas Juteparypa

Iz

Moyat, 3. Mcnonesosanue Docker / D. MoyaT ; HayuHBIH penaktop A. A. MapKesos ; nepeBos
¢ anrmiickoro A. B. Cuacrtuna. — Mocksa : JIMK Ilpecc, 2017. — 354 ¢. — ISBN
978-5-97060-426-7. — TekcT : anekTpoHHblit // JlaHb : 21eKTpOHHO-OHOIHOTEYHAsA CHCTEMA.,
— URL: https://e.lanbook.com/book/93576 (mara ofpawenus: 29.03.2023). — Pexum
JlocTyna: [ aBTOpU3. MONb30BaTENeH.
«OnepanuonHele cuctemsl. [Iporpammuoe obecnieyenue : yueduuk / cocragurens T. I1. Kyinb.,
— Canxkr-Iletepbypr : Jlanp, 2020. — 248 c. — ISBN 978-5-8114-4290-4. — Tekcr :
IEKTPOHHbIH [/ Jlaup  :  onexkrpoHHO-OuGnuoTeunas  cuctema. —  URL:
https://e.Janbook.com/book/131045 (nara obpawenus: 29.03.2023). — Pexxum moctyna: s
aBTOPU3. MONIL30BATENCH.
Honuoe, B. Il. Linux na npumepax : pykooacteo / B. Il. onuos, HU. B. Capun. —
Canxkr-IlerepOypr : Hayka u Texnuka, 2017. — 352 c. — ISBN 978-5-94387-742-1. — Tekcr
SJeKTpoHHbIl  // Jlamb @ anekTpoHHO-OGuGnHoTeuHas  cucreMa. —  URL:
https://e.lanbook.com/book/101550 (nata obpamenus: 29.03.2023). — Pexxum goctyna: s
aBTOPU3. [10JIb30BATE/IEH.
@umepman, JI. B. Git. Tlpakruueckoe pykoBOJACTBO. YIpaBlieHHE W KOHTpPOJb BEpCHii B

paspaboTke nporpaMmHoro obecnedenusi @ pykooactBo [/ JI. B. ®umepman. —
Cankr-IlerepOypr : Hayka u Texuuka, 2021. — 304 ¢. — ISBN 978-5-94387-547-2, — Texker
SN€KTpOHHBI  //  JlaHb :  oanekrpoHHo-OmOnuoreunas  cucrema. —  URL:
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https://e.lanbook.com/book/191470 (nata obpamenus: 29.03.2023). — Pexum poctyna: ans
aBTOPU3. MOJIL30BATENCH.

12.4. OGmue TpeGoBaHMs K OPraHu3auuu 06pazoBaTe/JILHOIO NMpolecca
@opma obyueHust — ouHas / 3a04Has, C NPUMEHEHHEM JUCTAHIIMOHHBIX TEXHOJOTHIA.
Pexxum oOyuenus — 2 pas(a) B HeZeNIO 1o 2 akajeMHUUYeCKHX yaca.

Hpenonasa’renb [IpOBOAMT IMNPAaKTHHYECKHMEC 3aHATHA JUCTAHLIMOHHO B (bopMe BeﬁHHapDB Cc
ucronb3oBaHueM riargopmel ZOOM (MM aHaNOrHYHOH).

Bujieomarepuansl ¥ JIONOJHUTENBHBIE MaTepHaibl BBIKJIAABIBAIOTCA Ha oOyuaioulyio miardopmy
Skillspace.

CamocrosaTenbHas paboTa BEINOIHAETCS cayluaTeaeM B y100HOM Ui ciyliaTens peskuMe.

B Tabnuie Huke onucanel 00pa3oBaTe/bHble TEXHOJOTHH.

Ne

Gk Bun zansatus ®opma npoBeeHNs 3AHATHIH Hean
1| Jlexumus H3noxenue marepuana nocpeactsom | O3HakomieHHe chylareneit ¢
JeKUMH, 06cyxaeHHe 0OLKMX BONPOCOB | Ga30BbIM MaTEpHAIOM 110 TEMATHKE
Mo TeMaTHKe Kypca. Kypca
2 | Ilpakrtuyeckoe | BeinmonHeHWe npakTHYeCKMX 3amaHuii, | [IpakTHyecKoe OCBOCHHE
3aHATHE NoJly4eHHe 00paTHON CBSA3H OT TEOPETHYECKHX 3HAHUH, Pa3bop
npenojasaTess. CUTYyalLUid, a Taioke yrnybneHue
3HaHMUH MO Kypcy
3 | Camoctoarens | CaMocCTOATENIbHOE H3YYEHHE VYrnybneHnue 3HaHHH 10 Kypcy.
Has pabora JIOTOJIHUTEIbHBIX MATEPHATIOB H IIpumenenye 3Hanui K cBoeH
JUTEpaTypbl. Beinonuenue opraHu3aLuH / MpoeKTy

TPEHHPOBOYHBIX TECTOB U 3aaHUM.

4 | BeimonHenue BeInosiHeHHe TeCTOR, MTPOBEPOUHBIX [IpakTHueckoe ocBOeHHE
3a/laHH. TEOPETUYECKHX 3HAHHUHA, KOHTPOJIb

KOHTPOJBHBIX
OCBOC€HUA MATEPHUAJIOB

3alaHu i
5 | Utororas IloaroToBKa HTOrOBOMH [IpakTHueckoe ocRoeHHE
arrecrauus arTecTalMOHHOMI paboThbl. TEOPETHUHYECKUX 3HAHHH, KOHTPOJIb

ocBoeHus marepuanos. [Tonyuenue
MPAaKTHYECKOTO pe3y/bTara B CBOMX
OpraHu3aluaX / mpoeKTax

13. ®opMBbI ATTECTAIIHH U OLEHOYHbIE MATEPHAJILI 110 IIPOrpaMMe

OneHka KayecTBa OCBOCHMS MPOrpaMmMbl TMPOBOAMTCS O ABYXOAILHOM CHCTEME: «3aYTEHO», «HE
3aUTEHO» M0 pe3yJibTaTaM I[1POMEXYTOUHOrO KOHTpPOJIA (TeCTHpOBaHME, MPOBEPOUHbIE 3aJ[aHHUs Ha
B3aHMHYIO OLICHKY), KOHTPOJISI MMOCEIaeMOCTH MPaKTHYECKHUX 3aHATHN (BeGMHApPOB) W pe3ylibTaTam
WTOrOBOW aTTeCTallHH.

Cnyuwiatens CYMTAeTCs aTTECTOBaHHBIM B Clydae IMOJIOMKHUTENBHBIX Pe3y/bTaToB paboThl (He MeHee
70% Gannos oT MTOrOBOH OLIEHKM) B Mpouecce 0OyueHUs W yCHEeWHOM caaun sk3amena. [Ipu 3ToM
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GaJuibl 32 9K3aMeHbl HAYUCIIAIOTCS TOJILKO Npu JocTikeHnH 50% rnopora npu npoxoxK/IeHHH KaX/I0ro
9K3aMEHALIMOHHOrO McnbiTaHus. [locne aTrectanuu ciyiiartens Moay4yaeT OLEHKY «OTIMYHO», €CIH
HaOpaHo He MeHbuIe 80% 6anoB OT BOAMOKHOTO MaKCUMYMa, «XOpOLLO», eclid HaOpaHO He MEHbIIIE
65%, «ynoBNETBOPUTENLHOY, ecii HabpaHo He MeHbIle 40%, B IPOTUBHOM Cilyyae clyluaTelb Kypc
HE CJIaeT.

Pesynbrar TecTHpoBaHMsA, pelleHHs TPOBEPOYHBIX 3adaHWil W HamMcaHWs Koja IIPOBEpAETCS
aBTOMATMYECKM CHCTeMOH Ha oOpa3oBarensHOM mnnardgopme. Mroropas arrtecranuonHas paboTa
NPOBEPSIETCS MPErnojaBaTesiem

Cocrasnsolye npouecca Oﬁ)"leHlle, KOTOPLIC OLOCHHBAIOTCA B XOIAC OﬁyquHH, H HMX BKJIag B

WTOTOBYIO OLIEHKY NpeacTaBieHbl B Tabnuie HUXKe.

Tabnuua — Cocrassistomue npouecca o0yueHus

OcHOBHBIE NTOKA3aTE/H OLEHKH Bxnajg B MTOroByIO OLEHKY

OcHoBHO#t  kypc ofydyenus Ha oOpasoBatensHoi | 80%

nnatgopme

3 Wrorogas arrecrayus 20%
Onenounbie MaTepHAJIBI:

1. TIpumep 3aganuii Tekymero kourpos Kk moayio 1 «lIpakrukym Python»

1) Cospaiite nuct L2 ¢ uncnamu ot 0 10 9 (BKIIOYHTENBHO).

2) Hanuwmure reneparophyto GpyHKMIO generate(x), KOTopas co3aéT reHepaTophbl KOTOphIE
0GECKOHEYHO BO3BPALLAIOT YKCIIO X MPH HTEPUPOBAHHH.

3) Hanuwmmure reneparop only_even(X), koTopblii 6epET Ha BXOQ KOHTEHHED MM IeHEpaTop 1
BO3BPAIIAET U3 HETO TOJIBKO YETHBIE MO MOPSAKY 3JIEMEHTBI.

2. Ilpumep 3aaaHuii TEKyIero KOHTPOJst K MOAY.Ii0 2 « TeXHOJIOrHH NPOrpaMMHPOBAHHAS H
onepauHOHHbIE CHCTEMBI

1) Yro rakoe Grains u States B SaltStack? [lns uero onu npumensiores? I[pueeaure npumepsl. 2.
Moxxer nu Ansible paorats 6e3 Mactepa? A SaltStack?

2) B kakux ciyyasx HyxHO Henonb3oBare Docker compose? [IpuBeaute npumepsl. 3aueM HY:KeH
Kubernetes ecnu ects Docker compose?

3) Jlnsa yero nyuxeH Ingress? [loueMy He peKOMEH/IyeTCs OTKPBIBATE OPTHI W3 KOHTEHHEPOB Ha
XOCT-MalUUHY?

4) Hanuimure CKpUIT, KOTOPbIH co3gacT N He3aBUCHMBIX IPYT OT Apyra Jupyter-oKpysKeHHit.
Kaxnplii Jupyter nomkeH uMeTh cBoi nopt. [Tons3oBarens (“agMub’) H0JHKEH UMETh
BO3MOKHOCTD [IPEPBATh WIIK TMEPE3anyCTUTh OWH MU HECKOJIbKO KOHKPETHBIX
Jupyter-okpy:xenuii. [Tocne nepezanycka nopt y Jupyter He 10JKEH H3MEHATBC.
Hcnonezosats Tmux API.

CornacoBaHo;

C{Lf A.M. Paiiroposckuii
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IMosicHuTeILHAS 3aMHCKA K pa3paboTKe H peaM3alHH JONMOJHUTEILHOM
NporpamMmsl pogeccHOHATbLHOM MePenoAroTOBKH

«Python-pa3paborunk Pro»

Llensto  nporpaMMbl  NPO(ECCHOHANBHOR MEPEeNoAroTOBKH SIBJSETCS IOAyY€HHE HABBIKOB
pa3paboTku nporpammHoro obecriedeHust Ha s3bike Python, Ha TeXHONOTHSX, MOMYJISPHBIX B
cpene paspadotunkos Python. byayr paccmorpenbl ocHOBbI nporpammupoBanns Ha Python,
cpeacTBa  pa3pabOTKM, COOPKM W TECTHMPOBAHMS IIPOrPAMM, COBPEMEHHBIE WHCTPYMEHThI
pa3paloTKH nporpaMmmHoro obecriedeHust 1 ocHoBbl DevOps.

JlaHubld Kype mnpejHasHaueH Juls cayliarteneil ¢ OMbITOM MpOorpaMMHpPOBAaHHs, JKENAIOMIUX
NO3HAKOMUTBCS C HOBBIM MHCTPYMEHTOM pa3paboTKU. YUaCTHUKH [10J1y4aT OCHOBHbBIE CBENCHUS
O TEPMHHOJOTMM W CHHTAKCHCE $3bIKa, HAyyaTcsi cO37aBaTh TNPOrpaMMbl Ha  SI3BIKE
nporpammupoBanns Python, nenons3oBars ocHOBHBIE HHCTPYMeHTH DevOps.

Ba}KHny HacTb MporpamMmbl JAHHOI'O Kypca COCTaBJAIOT IPaKTHYECKHUE 3alaHusd, I103TOMY
ydaluecsa CMOryT IMoJIYYUTh peaJlebu‘& OIBIT paspaﬁoTKn MnporpaMMHoOro obecreueHusl.

3apavamu npodecCUOHABHOM MEPENOAroTOBKH ABJISIOTCS:

® [1puoOpeTeHre CTYIEHTAMH HaBBIKOB MPOCKTUPOBAHMSI M PEAM3aALMH MPUIOKEHHH Ha
s3pike Python ¢ uenonb3oBaHueM COBpEeMEHHBIX HHCTPYMEHTOB pa3paboTKu;

® OBJlaJICHUE CTYAEHTAMM COBPEMEHHBIX TMpaKTHK paszpaborku: wucnob3osanue [DE,
CHCTEMBI KOHTPOJIS BEPCHIH, HHCTPYMEHTOB KOHTeHHepn3aluu, uHctpymenros CI/CD.

IleneBas ayMTOpUs NpoOrpamMmei:

e UT-creunanucTel, JKenalolue OBJIAJETh S36IKOM NporpaMMmupoBanus Python, a Takxe
COBpEeMEHHLIMU HHCTpYMeHTaMu DevOps;

® CICUMAIIMCTDI, JKEIAlOIMe MepeKBalnpuUMpoBaThes B pa3pabOTYMKOB MPOrpaMMHOTO
obecrieueHus Ha s3bike Python.

[lporpamma Oynet noctpoeHa [0 OYHOMY NPHHLHMIY C TPUMEHEHHEM JMCTAHUMOHHBIX
TEXHOJIOrM (C NPUMEHEHHEM 3EKTPOHHOro 00yYeHHsi W JHCTAHIMOHHBIX 0OPa30BaTE/ILHBIX
TEXHOJIOrHH) B popmare BeOUHAPOB, KOTOPLIE 3aiimyT 105 aK.y4,

IIpenonasarensamu  nporpamMmel  OyayT sBJsTbCs npenogasarenn M®TH, umMeromue omnbit
MPErojaBaHusi U KOHCYJIBTHPOBAHHMSA 110 3aSABJIEHHBIM MO/YJISIM, @ TaK¥Ke OITBIT MPaKTHYECKOH
paboThl B OTEYECTBEHHLIX /WM 3apyDeKHBIX OpraHu3auusx B cdepe JesTelbHOCTH,
COBIA/IAIOIICH ¢ HAlpaB/IEHUEM NPETo/aBaHus.

CocTaBHTE/H NPOrPaMMBbI:

Paiiropoackuii Anapeii Muxaiiiosny

Hoxrop pu3uko-maremaruyeckux Hayk, aupexrop ®ITMA MOTH
baaronapuetii Erennii Bnagumuposuy

3aBeyOILUH yueOHO-MeToAMYecKOM abopartopyeil MHHOBATHKY
HBuenxo Oger Hukosiaesnu

crapunii npenogasaress kadeapst ATIT GTTMHA

HBanosa Anacracusi Cepreesna

PYKOBOAMTE/b MPOEKTOB YHEOHO-METOAHYECKOH JabopaTopuu niHosaTukk OTIMH
f ., n/p.-m.H.

7704/ A.M. Paiiropozckuii
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