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1. OOmas xapakTepHCTHKA NPOrPaMMBbI

1.t

12

1.3.
1.4.

13

Llenpto  peanuzanuy  JONONHUTENbHOH  0OlIeoOpa3oBaTeNLHON — MPOrpaMMbl
«Python-pa3pabotunk» (namee — mporpamma) SBISETCA TMOJNYYEHHE HABBIMOB
pa3paboTkud mnporpamMmHoro obecreyeHuss Ha s3eike Python, Ha TexHoNOrHsx,
nonynsApHbIX B cpefe paszpabotuukoB Python. Byayr paccMoTpeHsl OCHO3BI
nporpaMmupoBanus Ha Python, cpeactBa pa3paboTku, cOOPKM M TECTHpOBaHHSA
NPOrpamMM, OCHOBHBIE aITOPUTMBI H CTPYKTYPBI JAHHBIX, COBPEMEHHBIE HHCTPYMEHTBI
pa3paboTKH MPOrpaMMHOro obecreyeHusl.

Kateropuu cnymaresneii, Ha 00y4eHHe KOTOPBIX pacCUMTaHa MPOrpaMMa; CIIyIIaTEelm ¢
HEOONBIINM ~ MIM  OTCYTCTBYIOLUMM OMBITOM TMPOTPAMMHPOBaHMS M  CO3JaHHUS
NPUIOKEHUH Ha sA3blKe nporpaMMupoBaHus Python. YuacTHHKYM monydaT OCHOBHbIE
cBefleHust 00 00BEKTHO-OPHEHTHPOBAHHOM IPOrPaAMMHUPOBAHMH, TEPMUHOJIOTHH H
CHHTaKCHCE 3bIKa, HayuyaTcs CO3/aBaThb [POCThIE MPOrpaMMbl  Ha  S3BEKE
nporpammuposanus Python. Takke yuacTHHUKM MporpamMMel OCBOST paboTy ¢ 6asaMu
NaHHBIX MpW MOMOLIM f3bIKa 3anpocoB SQL, airopuTMbl M CTPYKTYphl NaHHHX,
uHcrpymentsl Linux, Git, Docker, TexHonoruu u uncrpymentsl CI/CD.
HopmaTHBHBIH CpOK OCBOEHMS MpOrpamMMsbl — 485 aKaieMH4eCKHX YacoB.

®opMa 0o0yueHHsa: oOuHasg (C NpUMEHEHMEM JUCTaHIMOHHBIX 00pa30BaTENLHEIX
TEXHOJIOTHIA).

Pexxum o0y4eHus: AHCTAHIUOHHO, 16 aK, 4acoB B HELEIIO.



2. Ilnanupyemble pe3yJbTaThl 00y4eHHsl
B pe3ynbrate 0CBOSHHs MPOrpaMMBbl CITYIIATENb TOJDKEH:
BJIaJIETh HABBIKAMMU:
- Hanucanue 3(peKTHBHOro M Ge3onmacHoro kozia Ha python;
- obpabotka / oTnajixa npunoxeHuii Ha python;
- pabora ¢ 6a3aMu JaHHBIX ¢ TIOMOLIREI0 SQL;
- paGotac onepauHOHHbﬁ cucTeMoii Linux;

- pabora ¢ cuctemMoii koutpons Bepcuii GIT;

- o0macTb NPpUMEHEHUS U CUHTaKcuc python;

- NPMHUUIBI HanucaHus 3¢ (eKTUBHOrO U Ge3omnacHoro Kojaa Ha python;
- cpeacta 00paboTKM / OTIIaAKU NPUIIOKEHU Ha python;

- ocHoBHbIe KoHUenuuu OOIT;

- OCHOBHBIE aITOPUTMBI H CTPYKTYPHI JaHHBIX,

- nucarhk 3¢ peKkTuBHBINH U Ge30nacHbIi Koaa Ha python;
- pabotarth ¢ 6a3aMu JaHHbIX ¢ nomousio SQL;

- paborarh ¢ onepalHoHHOM cucteMoii Linux;

- paborartb ¢ cucTeMoii konTposst Bepeuii GIT;

- paboraTh ¢ MHCTPYMEHTOM KoHTelHepu3sauu Docker;

- paborare ¢ unctpymentamu CI/CD.

3. VYueOnslii naan

Ne HaumeHoBanue Beero, B Tom umcae:

n/m* Mopnyneii, AMCUHNIIHH yac.
Jlexuun ([Tpakruyeck| CamocronTesn [KonTposasHeie| @opMa KOHTpoJIS

He 3aHATHA | bHasA paGora 3aJaHHsA
(cemHHApBI)

1 | Monyns 1. Basbl JaHHBIX H 100 10 5 70 15 NPOEKT
SQL

2 | Moayns 2. Linux / Git ans 20 T 6 5 2 TECTHPOBAHHE
Ha4YHHAaMIHX

3 | Monyns 3. Paspaborka Ha 200 51 24 110 15 NpoeKT
Python

4 | Moayns 4. Beenenue B 80 16 16 40 8 TECTHPOBaHHE

ANTOPHTMBI M CTPYKTY Bl
JaHHBIX




5 | Moayne 5. Docker u CI/CD 20 2 1 10 7 TECTHPOBaHHE
JJI HAYHHHAKIMHUX
6 | Hrorosas 65 65 MPOEKT
kBanudukanuoHnas pabora
HUTOro: 485 86 52 300 47
* Ciywaresii MOryT NPOXOAHTh MOIY/IH B [IPOM3BOJILHOM ITOPSI/IKE.
4. YyeOHasi mporpaMma
VYuebHO-TeMaTHYeCKH TIJIaH IPOrpaMMbl
Moayas 1. Basel nanneix u SQL
Ne Conep:xanune oGyveHHsl, HANMEHOBAHHE H TEMATHKA NMPAKTHYECKHX 0o0nem,
n/n 3aHATHI (BeOHHAPOB), CAMOCTOATENLHBIX PA0OTHI akK.Jac.
Moayas 1. PaGora ¢ 6a3aMu qaHnbIX ¢ noMowmbio SQL
1. 80
1.1. |OcHoBHBIE NOHATHS ¥ 6a30BbIl CHHTAKCHC BBIGOPKH 6
1.2. |Co3nanue TabnuLpl U 3aM0/IHEHHE JAHHBIMH, OTPaHHYEHHs Ha T10J1d 5.5
1.3. |CrpokoBsie GyHKIIHH 6
1.4, |HM3menenue u ynanenue aanueix 1 UNION 5.5
1.5. |inner join ¥ moa3ampockl 5.5
1.6. |ZApyrue THIIHI join 55
1.7. |Arperauus 6,5
1.8. |I'pynmuporka 7.5
1.9. |IIpoextupoBaHue Ga3bl JaHHBIX 5,5
1.10. |Pabora co BpemeHeM 5.5
1.11. |OxoHHbIe PyHKLIHH 5,5
1.12. |Jloruueckoe ynaneHue 925




1.13. | XpaHeHue UCTOPUHU 5:5
Monmyas I1. NoSQL 6a3b1 faHHBIX
2 20
2.1. |3unakoMcTBO ¢ mongoDB 5,5
2.2. |HU3menenue nanneix B mongoDB 5.5
2.3. |Arperamus B mongoDB 6,5
2.4. | CoenuHeHHe KOJUIEKIIHi 7
Mopaysb 2. Linux / Git qisi HAUHHAIOTIHX
Ne | Copep:xanne o0y4yeHHs, HAUMEHOBaHHEe H TEMATHKA NPAaKTHYECKHX 3aHATHI | O0bemM,
n/n (BeOHHAPOB), CAMOCTOSITE/ILHBIX PA0OTLI aK.gac.
1 Bazossiii WSL u VirtualBox 3.5
Teopus: 1
1. O630p Kypca. [Tnan 3ausTui
2. Bsenenue. Uem omimuaercs Windows u Linux
3. ¥Ycranoska WSL. 3anyck
4. VirtualBox ycraHoBka u ucnonb3oBanue. Tect
[IpakTuueckas paboTa 1o TeMe JIeKIHU |
CamocroaTensHas paborta 1
BrinonHeHre KOHTPOJIBHBIX 3a/1aHUi 0,5
2 | OcuoBsl Linux 6,5
Teopus: 259
1. Beenenue. Kakue 3anaum o pemaet. Juctpubytiue Ubuntu
2. Konconb. OcHora paborsl ¢ Linux. tmux
3. Cxkpuntsl. [IponBuHyTas paboTta ¢ KOHCOJBIO
4, @aiinoBas cucTeMa
5. Pabora ¢ ceThio
6. CepsepHoe B3aumozeiicteue. SSH
[IpakTHueckas paboTa Mo TeMe JeKIHU 2:5

CamocrositenbHas pabota




BrinosHeHHe KOHTPONBHBIX 3a/IaHU i 0,5

3 | WSL noapoGuo 4
Teopus: 1.5
1. Kparkuii skckypc B uctopuio nossinenud. WSL1 u WSL 2
2. OcHoBHbIe KOMaH bl paboTel ¢ WSL
3. @aiinopas cucrtemMa
4. Cetp WSL
5. WSL USB
6. CUDA u Windows Jlokep
[IpakTuueckas paGoTa no TeMe JeKLHH 1
CamocrosTenbHas paGora |
BeinonHeHre KOHTPOJBbHBIX 3aAaHUI 0,5
4 | Git 6
Teopus: 2

1. Bgenenwue. [lenu. Pa3HOBUAHOCTH CMCTEM KOHTPOJS BEPCUA
2. basoseie ocHoBbl GIT. ITonynspHble clieHapuH paboTsl

3. CepgepHsle penozutopun Git. Betku. Merge request

4, CueHapuu oTKata U3MeHeHHi. Stash

[Ipakruyeckas pabota no TemMe JNeKIHU 1,5
CamocrosTenbHas pabora 2

BrinonHeHre KOHTPOJIBHBIX 33J1aHui 0,5
Hroro 20

Mopayas 3. PazpaGorka na Python

Ne Conep:xanue 00y4yeHHsl, HAHMEHOBAHHE U TEMATHKA NPAKTHYECKHX 3aHATHI | O0beM,
n/n (BeOHHAPOB), CAMOCTOSITEILHBIX PA0OTHI aK.uac.

1 40
Monayas 1. BazoBsiii Python

1.1 5
3ansTue 1. Beenenue B Python. PaGora B Jupyter Notebook u Google Colab.

bazoBbie TUIIBI JAaHHBIX

1.2 5
3ansaTue 2. Yenoeus v LMKIbL. Mtepatopsl u reHepatopbl. KoHTeliHepbl




1.3 5
3ansatue 3. @ynkuuu. O6nacT BUAUNMOCTH. 3aMbikanus. JlekopaTtopsl
1.4 3
3anstue 4. OcHoel OOII. Pa6ota ¢ kimaccamu B Python
1.5 .
3ansaTue 5. Pabora ¢ daiinamu
1.6 5
3austie 6. Moayiny, naxetsl B Python. Betpoennsie moaynu. Pabora co
CTOPOHHMMHU OMONHOTEKAMH
17 5
3ansarue 7. IloaroroBka npoexTa
1.8 5
3ansatue 8. [IpeseHTanus npoexra
2. 60
Monyas 2. Ilpukaaauoii Python
2.1 5
3anstue 1. Beenenue B NumPy. SciPy
23 5
3ansTue 2. Beenenue B Pandas
23 3
3ansaTue 3. BeleHHe B BU3yaJIM3alUI0 JaHHBIX
2.4 5
3austue 4, Pabota ¢ TekctoM B Python. PerynapHeie BoIpaskeHUS
2.5 5
3ansrtue 5. JlaboparopHas pabora
2.6 5
3ansatue 6. JlaboparopHas pabota
2.7 5
3ansatue 7. BeG-ckpanuHr U ApCUHT
2.8 5
3ansarue 8. Yckopenue nporpamm B Python. Cython. Numba
2.9 5
3anstue 9. Tectuporanue B Python (HopManbsHOE)
2.10 5

3ansitue 10. AcuHxpoHHOe nporpaMMupoBaHKe B Python




241 5
3anatue 11. IToarotoBka npoexra

2:12 5
3ansaTue 12. IIpesenranus npoexkra

3. 50

Monyase 3. Coznanne BeO-npu/ioxennii Ha Python

3.1 5
3austue 1. Beenenue B cety, HTTP, HTML

32 5
3austue 2. Beeneuue B Flask

33 5
3ansTue 3. Beenenue B Django. O6mas crpykrypa, oruuue ot Flask.
O6pabotka 3anpocog. 111aGnoHsl 1 Teru

34 5
3ansTre 4. 3HaKOMCTBO ¢ 6azaMu AaHHBIX. 3HaKOMCTBO ¢ Django ORM

3:5 5
3anatue 5. API, REST

3.6 5
3ansTue 6. TectupoBanue Django-npuyioxeHHi

37 5
3ansarue 7. JlononHuTenbHOE 3aHATHE HAa TeMy BeO MO TeMaM OT ciryLuaresiei

3.8 5
3anstue 8. [logrotoBka npoekra

3.9 5
3ansartue 9. [ToaroToBka npoekra

3.10 5
3anstue 10. [IpeseHTauus npoekra

4. 50

Moayas 4. IlpoaBunyTras Be6-pazpadoTka

4.1 5
3anaTtue 1. AcuHXpoHHas Beb-paspadoTka. Aiohttp

4.2 3
3ansatue 2. Pabora co cratuuHbIMU (ainaMu

4.3 5

3anstue 3. Kemmposanue




44 5
3aunstue 4. Event-based nporpammuposanue. Django Signals

4.5 5
3aHsaTue 5. [ToarotoBka npoexTa

4.6 5
3anstue 6. [logrotoBka npoeKTa

4,7 5
3aHsaTue 7. [ToaroroBka npoexra

4.8 5
3ansTue 8. [ToaroToBka npoexTa

4.9 5
3anstue 9. [Ipe3eHTauus npoekra

4.10 5
3anstue 10. [IpesenTauus npoekra

200

Hroro

Monyan 4. Beenenne B aIrOpuTMbI H CTPYKTYPbI JAHHbBIX

Ne
n/m

Conepixanue o0yueHHs, HAMMEHOBAaHUE M TEMATHKa MPAKTHUECKUX 3aHATHH
(BeOGHMHApOB), CAMOCTOSTENBHBIX PabOThI

O0neM,
ak.yac.

B 2

BBenenune

10

Teopus:

1. Opr. Bonpocsl, fAAHekc-koHTeCT, paboTta B cucteMe, O-ceMaHTHKa,
aCUMIITOTHYECKHE Kilacchl, MacTep-Teopema.

2. O630p KOHTEHHEPOB B pa3HBIX A3BIKAX MPOrpaMMHPOBAHHS,
OCHOBHBIE OIlepaly U UX aCUMITOTHKA.

3. MaCCHBBl, CITUCKH, IBYCBA3HEIC CITHCKH, CTEK H OUYEPEIb.

IIpakTuka: Peanu3sanus HeKOTOpPEIX KOHTeHHEpOB. [TpaBuibHbIE CKOOOUYHBIE
NOCTIeOBATENEHOCTH, 3aa4a 0 KHHKKaxX. OOpaTHas MojbCKast HOTALIHS.
OGpaboTKa 3anpoCOB K CEpBeEpY.

CamocTosTensHas pabora: Hanucarh cBoii cTek, CiMCcoK (ABYCBSA3aHHbIN W
OZIHOCBA3HBIH), ouepeib Ha cTeke. Pelienne 3aja4 Ha ovepe/H/CTEKH.

BeinonHeH1e KOHTPOIBHBIX 3aJaHHIA.

3.2

CoprHpoBKH

10




Teopust:
1. TloHsTHE, NpUMEPBI HCIIOAB30BAHUA H CBOHCTBA COPTHPOBOK.
2. KBagpaTHuHBIE COPTUPOBKH — COPTUPOBKH BCTABKAMH U ITy3BIPEKOM.

3. Merge Sort.

IMpaxruka: Pa36op a3. Cemunap no Merge Sort / Quick Sort.

CamocTosaTenbHas paborta: Hanucars o0e KBapaTUyHble COPTUPOBKH, Merge
sort (quicksort - ornuMOHAIBHO).

BhInosHeHHe KOHTPOJIBHBIX 3a/1aHuii.

3:3;

JlMHaMuuecKoe nporpaMMupoBanue. Bunapublii (3kcnoHeHNHAIbLHBIIT)
MOHCK.

10

Teopus:

1. 3ajaya noucka yucia B koHTeiiHepe. Brluncienue aCHMIITOTHKH.
BuHapHBIi OUCK - 3a4EM HUCIIONIB30BATh.

2. DbuHapHBIA H 3KCIIOHEHUUAJILHBIH MTOKCK.

3. JluHaMHYecKoe MporpaMMHpPOBaHKE - YTO 3TO U 3a4eM HaJlo. 3a7ada o
prok3ake. (He)tounocts anm.

4. 3ajaua 0 proK3aKe ¢ JOMOJHUTEJLHBIM YCIOBHEM. [IByMepHOE
JMHAMHYeCKOoe IporpaMMHUpOBaHHeE.

[Tpakruka: BuHapHbll U SKCIIOHEHLIMAIBHEIHA ITOUCK - peain3aliusl.

CamocTosTenbHas pabota: Pelenue 3a1au Ha OUHapHBIH MOKCK.
JlnHaMH4eCcKoe NMpOorpaMMHpPOBaHHE OJHOMEPHOE U JIBYMEPHOE.

BrInoJIHeHKME KOHTPOIBHBIX 3aaHUiA.

34.

Xemuposanue. MeTon Henovex.

10

Teopust:

1. Xew-¢pynkuus. Ee cBoiicTBa, peanu3anus s pa3IuYHbIX TUIIOB
JaHHbIX. [Ipobnema konnmusuu.

2. Xem-tabnuua. KonTeiiHepsl B pa3Nu4HbIX S3bIKaX, UCIIOJB3YIOLLNE
Xel-Tabnuity. AIropuT™M paboThl XeIl-TabIHIIbI.

3. OOII, arpubyTs! Ki1acca xem-Tadauiel. Peanuzauus xel-Tadbauiel
METOJIOM 3aKpBITOH afipecaliuy. PacueT ee aCHMITOTHK.

[TpakTuka: OTBeTH Ha BOIIPOCHI, pa30op AOMAaLLHEro 3alaHus.

CamocrostenbHas padora: 3ajauun Ha xewn ¢pyHkuuio. IlocTpoeHue coeii
XeI-TabauLIbI ¢ 3aKpBITOH aapecanueii.

10



BrinosHEeHHE KOHTPOJIBHBIX 3a/1aHHH.

3.5,

Xewm-Ta0MMubI ¢ OTKPBITOl aapecanueii

10

Teopus:
1. PaspeuieHue KOJUIH3MHA METOJIOM JIBOMHOTO XEIIMPOBAHHUSI.

2. JlBe xew-pyHKUMH, UX CBOWCTBA. Peanu3anus alnropurma.

[Mpaxruka: O6cyKaeHHe JOMAIIHEro 3aiaHus, ero pazdop. Pelnenue 3amaq
10 TeMe: Xell-TabIuLbl / OTBETHI Ha BOIIPOCHI.

CamocrositenbHas paborta: PelunTh 3anady U1 OTKPBITOH afpecaluu.
Onucath paznuyius W30exaHUus KONTH3HA.

BhINonHeHe KOHTPOJIbHBIX 3a/IaHHiA.

3.6.

Kyua

10

Teopus:
1. OmnpeneneHue U CBOWCTBA KyUH.

2. Bcraska, [Touck makcumyma, Ynanenue. Peanuzauus abcTpakTHoro
THIIAa JaHHBIX.

3. DOddexruBHOE nocTpoeHue Ky4yu. Bastue Makcumymy/MUHUMYMa.
Kaxkue 3anaun peuaer - B yeM 3¢ (peKTHBHOCTE KyuH.

4. IlupamupansHas COPTUPOBKA.

[IpakTuka: [TocTpoeHHe W peau3alus Kyuu.

CamocrosTensHas pabota: IlocTpoeHue Kyuu, B3THE
MakcMMyMa/MMHMMYMa, NMpaMuiajibHas COPTHPOBKA.

BrinonHenue KOHTPOJIBHBIX 3a1aHHH.

<R

IIpoctnie nepeBbs u rpad

10

Teopus:

1. Onpenenenue nepesa. Beicota aepeBa, poAUTEECKHE, TOYEPHUE
y3nel. CriocoObl XpaHeHHUs aepeBa.

2. OO6xox B NIyOUHY U LUMPUHY.

3. Tlouck xmoyva. BeraBka/ynanenue. [IpoGiema
HecOanancupoBaHHOCTH JiepeBa. OueHka SPPeKTHBHOCTH.

4. Pemaemslie 3aa4ui. [ToMcK KOMIIOHEHT CBA3aHHOCTH, [POBEPKa Ha
JBynONbHOCTh. [ToHck HMKIIa.

[Tpakruka: Peanuzauus obxona. PelieHue 3ama4 no teMe.

11



CamoctostenbHas padora: DFS, BFS, perienue 3anau ¢ ypoka.

BhINoNHEHHe KOHTPOJIBbHBIX 3aJaHHUH.

3.8. CoanancupoBaHHbIe epeBbs 10

Teopus: 2

1. HanomuHaHnue: 3aueM GanaHcupoBath JepeBbst. MoTHBal1s

vcnonb3oBath rpadsl. Onpenenenne AVL-nepesa.

2. AVL - mepego.

3. Bpawenus nepepa. Onepaiiii BCTABKH U yIaJdeHUS.

4. Ounenka s¢pdexruBHocTH AVL-nepesa.
[IpaxTuka: Peanuzanus koHCTpyKUMH Knacca. Peanuzanus anropurma 2
AVL-nepeBa 1 OTBETHI Ha BOIIPOCEHI.
CamocrostensHas pabora: Peanusaius AVL-nepesa. 5
BrinosHeHWe KOHTPOJIBHBIX 3aJaHHI. 1
Hroro 80

Monyas S. Docker u CI/CD pjisi HAUMHAOIIHX

Ne  |Conep:kanune 00yueHusi, HAHMEHOBAHHE H TEMATHKA NPAKTHYECKHX 3aHATHI| O0beMm,
n/n (BeOHHAPOB), CAMOCTOATEIbHBIX PabOTHI ak.yac.
4.1 Docker 6,5
Teopus: 1
1. Beepnenue
2. Yro Taxoe nokep? Kak ero ucrnonb3yror B opraHusanusax?
JIMueH3upoBaHUe U aHaJIOTH
3. Ipunuuns! pabotst gokep. Jlokep vs VM
4. Konreiinep vs o6pa3s. Dockerfile
5. PaGora c konteiinepom. docker exec
6. CosjaHHe BHEIIHHUX AUCKOB, MOAKTIOYSHHE AUPEKTOPHH
7. Cozpanue ceteil. Tunel cerei
8. Docker Best Practices
IIpakTrueckas paboTa 1o TeMe JeKIUH 0,5
CamocrosrenbHas paborta 3
BrInosHeHHe KOHTPOIBHBIX 3a1aHHUi 2

12



4.2 | Docker Compose 3D
Teopus: 0,5
1. Yo takoe Docker Compose? [TpumMeps! 1 npeuMyLiuecTsa
2. Docker Compose. Cetb u qucku B docker compose
[paktHueckas paboTa Mo TeMe JEKLUU 0
CamocrosTennHas pabora 3
BrinonHeHHe KOHTPOJIbHBIX 3a/JaHHi 2
4.3 | DevOps. GitLab CI 8
Teopwus: 0,5
1. Yo takoe DevOps? Kakas cBs3b ¢ Agile, Scrum? BeeneHue
naitimnaiinel B CI/CD
2. GitLab CI. CtpykTypa nainiaiHoB
3. CI/CD e GitLab CI
4. TlogeeneHue HTOroB
[IpakTnyeckas pabora 1o TeMe JIeKLHU 0,5
CamocrositensbHas pabora 4
BrInonHeHHEe KOHTPOIBHBIX 3aAaHHH 3
Hroro 20
N Hrorosasi npoekTHas padora 65
CamocrosTensHas pabora. 65
Hroro 485
5. OpraHu3auHOHHO-NEJArOrHYecKHe yca0Bus peaau3anuu JAONOJIHHTEIbHOM

npogeccHoHAILHOH MPOTrPaMMBI

5.1. TpeOGoBanus K MaTepHAJIbHO-TEXHHYECKHM YCJIO0BHAM

Hepe‘leﬂb KaOMHETOB, naﬁopaTopm?'l, MAaCTEPCKHX, TPEHAXXEPOB H Ap., obecneunBaromux MpOBEAECHHUEC

BCEX MPElyCMOTPEHHBIX MPOrpaMMOii BU/IOB 3aHATHIA:

HanmenoBanune Buj zansaTuii HaumenoBanne oOopynoBanus,
CrelHATH3HPOBAHHBIX MpOrpaMMHOro obecrneyeHus
AyIMTOPHIH, Ka0HHeTOB,
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mabopaTopuii

Cucrema  auCTaHUMOHHOrO | JIeKuuu Cnywarento HeoOXoaMMO HaTHuHe
o0y4eHus npoBaiiaepa OIOCTyla B CE€Th  MHTEPHET,
MAacCOBBIX OTKPBITBIX OHJIaiH KOMIIBIOTEP.
KypcoOB

[Ipenopasarenio Kypca

HeoOXOMMMO  Haluyue JocTyna
aJIMMHHCTpaTopa Kypca Ha
LMS-nnarhopme K Martepuaiam

Kypca.
Hudopmanuonno-kommyHnuka | IpakTuyeckue 3aHATHA | Caymarento HeoOX0qHMMO HaJIMuHe
LIMOHHAs mnargopma | (IMCTaHIMOHHBIE JocTyna B  CeTh  HMHTEpHET,
JIMCTaHLIMOHHBIX CEMUHAPOB CEMHMHAaphI) KOMITBIOTEP.

[Ipenonaratento Kypca

HeoOxonuMo  ofopynoBaHHe AN

MpPOBEJIEHHSI JMCTaHIIMOHHBIX

CEMHMHApOB (BeOuHapoB),

Ka4eCTBEHHBIH OTKa30yCTOWYHBBIA
JOCTYII B CETb UHTEPHET.

Cucrema JucrtaniuoHHoro | CamocrosaTtensHas paGora Hanuuue xoMneioTepa ¥ OOCTyNa B
o0yueHus nposaiepa CeThb UHTEPHET.

MACCOBBIX OTKPBITBIX OHJIaiH

KypcoB

Cucrema JUCTaHLIMOHHOrO | TTpoMesKyTOUHBIIH, Hanuyue komnbioTepa v A0CTyNa B
o0yueHus nposaiifepa | pyoexHbIi KOHTPOIb, | CETh HHTEPHET.

MacCOBBIX OTKpBITBIX OHJaiH | MToroeas arrectanus

KypCOB

5.2. TpeGosanusi K HHPOPMALMOHHLIM H Y4eOHO-METOIHYECKHM YCIOBHAM

Cnucok iuTeparypel:

MOAVYJIb 1:

OcHoBHas JuTEepaTypa
1. Bonk, B. K. Ba3bl panHbix. [IpoekTHpoBaHMe, NpOrpaMMHpOBAaHHE, VYIIPaBJIEHHE U

aIMHHHUCTpUpOBaHWe : y4eOHMK ana By3oB / B. K. Bonk. — 3-e wu3n., crep. —
Canxr-TlerepGypr : Jlawb, 2022. — 244 c. — ISBN 978-5-8114-9368-5. — Tekcr :
ONeKTpoHHBIH  // Jlanp @  onekTpoHHO-OMOGnMoTeyHas  cucrema. —  URL:

https://e.lanbook.com/book/193373 (mara obpawenus: 29.03.2023). — Pexxum moctyna: s
aBTOpH3. MONB30RATENEI,

2. Hecrepos, C. A. MHTennekTyanpHbIH aHalH3 OaHHBIX ¢ ucnonb3oBanrueM SQL Server / C. A.
Hecrepos. — Cankr-Iletep6ypr : Jlans, 2023. — 160 ¢. — ISBN 978-5-507-45535-5. —
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Texer : oanexTpoHHelt // JlaHp : anekTpoHHO-OuGnuoTeuHas cucrema., — URL:
https://e.lanbook.com/book/311861 (nara obpawenus: 29.03.2023). — Pexum poctyna: 1
ABTOpU3. M0JIb30BATEIEH.

JlononHuTENBHAS TUTEPATYpA

1. Bob Ward. SQL Server 2019 Revealed: Including Big Data Clusters and Machine Learning.

2. T'podd, xerime . SQL : DHumknoneaus : nep. ¢ aunt. / JI. P. Tpodd, I1. H. BaiinGepr. — 3-¢
uzp. — CII6. : [Turep. 2016

3. Jaeu Cunen, ApHo Meiicman, Moxamen Anu. OchoBa Data Science u BigData. Python u
Hayka o naHHeIX. [Tutep. 2017

MOIYJIb 2:

OcHoBHas MTEpaTypa
1. OpewenkoB, M. C. Onepaunonnsie cuctembl. Bodhi Linux 6.0: ycraHoBka, HacTpoiika,
akcrnyatauusa / M. C. OpewenkoB. — Cankr-IlerepOypr : Jlaus, 2023. — 364 ¢. — ISBN
978-5-507-44988-0. — TekcT : 21eKTpoHHbIA // JIaHb : 3NEKTPOHHO-OMOIMOTEUHAs CUCTEMA.
— URL: https://e.lanbook.com/book/276659 (mata obpamenusa: 29.03.2023). — Pexum
JlocTyna: [y aBTOPH3. NOJIL30BaTeNe.

JlononuureneHas nuTepatypa

1. «Onepaunonnele cuctemel. [Iporpammuoe obecneueHue : yuebHuk / cocraButens T. I1.

Kynb. — Cankr-IletepOypr : Jlanp, 2020. — 248 c. — ISBN 978-5-8114-4290-4. — Texker

eKTpoHHelt  //  Jlanb @ onekTpoHHO-OMONMOTeyHas cuctema. —  URL:
https://e.lanbook.com/book/131045 (nara oGpawenus: 29.03.2023). — Pexum gocryna:
IJ151 aBTOPU3. TOJIb30BATENEH.

2. Honuos, B. Il. Linux Ha nmpumepax : pyxoBoactso / B. Il. Jlonnos, U. B. Cadun. —
Canxr-IlerepOypr : Hayka u Texnuka, 2017. — 352 c¢. — ISBN 978-5-94387-742-1. —
Teker : onexrponueit // Jlane : snexkTpoHHO-OMGnMMOTEuHas cucrema. — URL:
https://e.Janbook.com/book/101550 (nara obpamenus: 29.03.2023). — Pexum noctyna:
IUIS aBTOPH3. MOJIb30BaTeNeH.

3. ®uwepman, JI. B. Git. [Ipaktuyeckoe pyKOBOACTBO. YIIpaBlieHHEe W KOHTPOJb BepcHil B
paszpaGoTke mnporpamMMHoro obecreuenus : pyxosoxcteo / JI. B. Ouwepman. —
Canxkr-IlerepOypr : Hayka u Texuuka, 2021. — 304 ¢. — ISBN 978-5-94387-547-2. —
Texker : onexkrponuelit // JlaHe : snekTpoHHO-OMGnMHOTeuHas cucreMa. — URL:
https://e.lanbook.com/book/191470 (nara obpaiuenus: 29.03.2023). — Pexum nocrtyna:
JUIS aBTOPH3. MMOJb30BaTENEH.

MOIVJIb 3:

OcHoBHas nuTeparypa

1. Aunues, B. B. Web-nporpammuposanue na Python / B. B. flnues. — 2-¢ usm., crep. —
Cankr-Ilerepbypr : Jlaup, 2023. — 180 c¢. — ISBN 978-5-507-46546-0. — Tekcer :
SNEeKTpOHHBIH  //  JlaHb  :  2JeKTpOHHO-OuWONHMOTeyHas  cucrema. —  URL:
https://e.lanbook.com/book/310289 (nara obpawenus: 30.03.2023). — Pexum moctyna: s
aBTOPH3. [IOJIb30BATENEiA.

JlononHuTeNEHAS TMTepaTypa

1. Opuk Mbdtusz «Mzywaem Python. IIporpaMMupoBaHHe Hrp, BH3yalM3allUs JaHHBIX,
BeO-NPUTIOKEHUA )
2. Maiixu JoycoH «IIporpammupyem Ha Python»
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3. JloH beiinep «Yuctoiii Python. ToHkocTH nporpaMMupoBaHus Aist npodu»
4. Tappm IlepcuBans «Python. PazpaboTka Ha OCHOBE TECTUPOBAHUSY

MOZIYJIb 4:

OcHoBHag nuTepaTypa
1. Cemxsuk, P. Anroputmbl Ha C++ : yuebHoe nocobue / P. CemxBuk. — 2-e u3n. — Mocksa :
MHTVYHT, 2016. — 1772 ¢. — Teker : anekTpoHHbli // Jlaub : anekTpoHHO-OUONMOTEYHAS
cuctema. — URL: https://e.Jlanbook.com/book/100565 (nata obpawenus: 29.03.2023). —
Pexxum foctyna: uis aBTOpU3. NOJIB30OBaTENEH.

JlononHuTeNbHAS TUTEpaTypa

1. babenxo, M. A. BBeeHHe B TEOpPUIO aTOPUTMOB M CTPYKTYp HaHHBIX / M. A. BaGenko, M. B.
JleBun. — Mocksa : MIIHMO, 2016. — 144 ¢. — ISBN 978-5-4439-2396-3. — TekcT :
aneKkTpoHHblt  //  Jlame  :  anekTpoHHO-OubGnuoTeuHas  cuctema. —  URL:
https://e.lanbook.com/book/80136 (nara o6pamenus: 29.03.2023). — Pexxum goctyna: s
aBTOPH3. NOJIb30BATENEH.

2. Xaiineman [l., [Tommc I, Cenxos C. Anroputmel. CipaBouHuK ¢ npumepamu Ha C, C++, Java
u Python. —2017.

MOAVYJIb S:

OcHoBHast TuTeparypa
1. Ceiiepc, 3. X. Docker Ha npaktuke / 3. X. Ceiiepc, A. Mun ; nepeBoa ¢ aHmmiickoro JI. A.
benukoB. — Mockea : JIMK IIpecc, 2020. — 516 c. — ISBN 978-5-97060-772-5. — TexkeT :
oneKkTpoHHeld  //  Jlamp  :  oanekTpoHHO-OMOnuoTreuHas  cucrema. —  URL:
https://e.lanbook.com/book/131719 (mara obpawenus: 29.03.2023). — Pexxum jpoctyna: s
aBTOPH3. N10JB30BATENCH.

JononuurensHas quTeparypa
1. Moyar, O. Mcnone3zoeanne Docker / O. Moyart ; HayuHblif penaktop A. A. Mapkesios ; nepeso
¢ anummiickoro A. B. Cnactuna. — Mocksa : JIMK Ilpecc, 2017. — 354 ¢. — ISBN
978-5-97060-426-7. — TexcT : 3neKTPOHHBIH // JlaHb : 3ME€KTPOHHO-GUGIHOTEYHAsS CHCTEMA.
— URL: hitps://e.lanbook.com/book/93576 (nara obpamenus: 29.03.2023). — Pexum
JOCTyMna: JUisl aBTOPH3. MOJIb30BaTeNeH,

6. Ouenka KayecTBa OCBOEHHS NMPOrPAMMBI

OlieHKa KauecTBa OCBOCHHS [IporpaMMel OCYUIECTBJIAETCA B MPOLECCE HpOMe)KYTO‘-IHOﬁ arrecTaluu.
CDOpMBI A METOJBI MPOMENYTOYHOTO KOHTPOJIA MMPEACTaBICHEI B TalmnHIE.

HanmeHnoBanue mony.eii OcHoBHbIe NOKa3aTe/n oleHkH | @opMa aTTecTalHU
TECTUPOBaHHE
Bazel JaHHBIX U SQL KonuuectBo IpaBUJIbHBIX OTBETOB p
KonuuecTBo MpaBHJIEHBIX OTBETOB TECTHPOBaAHUE

Linux / Git 1y HAaUMHAIOIIAX
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Hrorosas npoektHas pabora

paboThl

KauecTBO BEIMTOMHEHHS IPOEKTHOM IIPOEKT

Paspabotka nHa Python P P
paboThI

KonuuecTBO NpaBUIbHBIX OTBETOB TECTUPOBaHHE
BBeznenue B alrOPUTMBL U CTPYKTYPBI
JAHHBIX

KonuyecTBo npaBUIbHBIX OTBETOB TECTUPOBaHHE
Docker u CI/CD piis HauMHAIOWKUX P 3

KauecTBO BBINONIHEHUS TIPOEKTHOI MPOEKT

7. CocTaBHTEJH NPOrPaMMbI:

Paiiropoacknii Anapeii MuxaiinoBny

JlokTtop (u3nko-matemMaruueckux Hayk, aupekrop @IIMU MOTH

Bbaaropapueiii EBrenuii Bragumuposny

3aBelyIOILMH yueOHO-MeToAMYeCKOH TabopaTopeld MHHOBATHKH

HBanoBa Anactacusi Cepreesna

PYKOBOJIMTEIb MPOEKTOB YueOHO-METOOUUECKOl 1abopaTopui HHHOBATHKH

CornacoBaHo

HupexT

";I/I,‘ A.0.-M.H.

kf// A.M. Paitroponckuii
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IHosicHuTeILHAS 3aNHCKA
K pa3paGoTKe U peaJH3alHH JOMOJHUTEILHOMH 001e00pa3oBaTe/IbHOM NPOrpaMmbl

«Python-pa3paboTunK»

Llenbio MporpaMMbl  Mpod)ecCHOHANLHON TIEPENOArOTOBKH SIBIAETCA TOJIyUEHHE HABBIKOB pa3paboTKy
NporpaMMHOro obecreueHus Ha s3bike Python, Ha TEXHONOrMAX, NOMYAAPHBIX B cpeie pa3pabOTYHKOB
Python. ByayT paccMOTpeHbI OCHOBbI IporpaMmupoBanusi Ha Python, cpenctsa paspaGorku, c6opku u
TECTUPOBAHKSA TIPOrPaMM, OCHOBHBIE AITOPUTMbI M CTPYKTYPbl JA@HHBIX, COBPEMEHHbBIC WHCTPYMCHTBI
pa3palboTKK MPOrpaMMHOro obecneyeHus.

JlanHpii  Kype npejgHasHaueH Ui caymuatejnedf ¢ HEOONbLIMM  WJIM  OTCYTCTBYIOIMM  OIbITOM
TIPOrpaMMUPOBAHHUS M CO3[IaHHs TIPHIIOKEHMI Ha A3blKe NporpaMmuposanus Python. YuacTHHKM nonyyar
OCHOBHBIE CBeeHUsA 00 OOBEKTHO-OPUEHTUPOBAHHOM MPOrpaMMHPOBaHHUH, TEPMUHOIOIMM W CHHTAKCHCE
S13bIKa, HAy4aTCcs CO3ABATH MPOCTBIE IPOrPAMMBI Ha A3blKe MporpaMmupoBanus Python. Taiwke yuacTHHKH
nporpaMMbl  OcBoOST paboTy ¢ 0GazaMu JaHHBIX MpPM [OMOLIM A3blKa 3anpocoB SQL, anroputMbl H
CTPYKTYpHI AaHHbIX, HHCTpyMenThl Linux, Git, Docker, Texnonoruu u unctpymentsl CI/CD.

Baxiylo 4acTh MPOrpamMMbl [AaHHOIO Kypca COCTaBIANOT NpPaKTUYECKHE 3allaHus, MO3TOMY yualluecs
CMOTYT MOJYYHTh PeajibHbIN OTBIT pa3paboTKH MPOrpaMMHOro 00ecneyeHus.

B pesynbsrare o0y4ueHHs CIIylLaTe i OCBOAT:

o6nacTh NPUMMEHEHHUs U cuHTaKkcuc python;

NPUHLMIEI HanKucanus a¢gdexruBHoro U Ge3omacHoro kojia Ha python;
cpezicTBa 06paboTKK/OT/IaIKH TIPUIIOXKEHUH Ha python;
ocHoBHble KoHUenuuu OOIT;

paboty ¢ 6azamu laHHBIX ¢ nomollbio SQL;
aJICOPUTMBI M CTPYKTYPbl JaHHBIX;

paGoty ¢ onepaunoHHO# ciuctemoi Linux;

paGorty ¢ cuctemoii kontposst Bepcuid GIT;
MHCTPYMeHT KoHTelHepusauuu Docker;

unctpymentsl CI/CD.

3azauaMu npoecCHOHALHOM NMepenoAroTOBKH ABAIOTCS:

e npuoOpeTeHHe CTYACHTaMH HAaBBIKOB MPOEKTUPOBAHMA U PEANM3allii TMpPUJIOKEHUH Ha s3bIKe
Python ¢ ucnone3oBaHHeM NpUeMOB 00BbEKTHO-OPHEHTUPOBAHHOIO [IPOrpaMMHUPOBaHUS;

® OBJIAJIGHHE CTYJAEHTaMH COBPEMEHHBIX TMpPaKTUK paspaborku: ucnosipsosanue IDE, cucrembl
KOHTPOJISl BEPCHI, MHCTPYMEHTOB KOHTelHHepu3auuu, uucTpymentos CI/CD.

[lenepas ayauTOpHs IPOrpaMMmbl:

CreLHaTuCThl 6€3 OnbITa NPOrpaMMHUPOBAHKS;
UT-cnenuanucTsl, IKeJNAloLMe OBJafeTh NpaBuliaMu s3bika TnporpammupoBanus Python wu
COBPEMEHHBIMM HHCTPYMEHTaMH pa3pabOTKH, SBIAIOLIMMHUCH CTaHAApPTaMu 1Jisi pa3paboT4HKOB
Python;

® cCreUMaMCTBI,  OKEJaomMe  nepekBanuUUUpoBaThCs B pa3pabOTUMKOB  [IPOrpaMMHOTO
obecneuenns Ha s3bike Python.



IIporpamma GyjieT MOCTpOEHA MO OYHOMY TPHHLMITYY ¢ NPUMEHEHMEM JMCTaHLMOHHBIX TEXHOJIOrHH (C
NpUMCHEHHEM 3NEKTPOHHOrO O0y4eHust U AUCTAHLMOHHBIX 0Opa3oBaTe/bHBIX TEXHOJIOrHi) B (opmare
BeOMHApOB, KOoTOpbIE 3aliMyT 138 aK.u.

[IpenonaBaressiMu TiporpaMmbl OyayT aBasaThCsA npenogapareny MOTH, uMeroliye ONbIT MMPernoiaBaHus 1
KOHCY/BTHPOBaHHS IO 3asBNEHHBIM MOJYJISAM, & TaKXKE OINBIT MPAKTHYECKOH paboThl B OTEYECTBEHHBIX
1/WiH 3apyOeKHBIX OpraHu3anusax B cepe AesTebHOCTH, COBMA/AIOIIEH ¢ HanpaBIeHUEM NPENoJaBaHHsl.

CocTaBuTeIH NPOrpaMMBbl:

Paiiropoackuii Anapeii MuxaitsioBuy

JOKTOp (pU3MKO-MaTeMaTHYeCKUX Hayk, qupextop OIIMHU MOTHU
Bbaarogapusiii EBrennii Bnagumuposuny

3aBeAyIOIUI y4eOHO-MeToAMuecKOl Tabopatopueil HHHOBATHKH
HBuenko Oner Hukonaeenu

crapLuuii npenogasaress kadenpst ATII GTIMH

HBanoBa Anacracus CepreeBHa

PYKOBOIUTEIH MPOEKTOB YueOHO-MeToau4eckoit mabopatopun nHHoBaTtHky @TIMK

A.M. Paiiropoackuii




