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1. PaGouas rpynna

C 1eNBI0 TMOBBILIEHUS KayecTBa JONOJHUTENLHON mpodeccuonanbHoil nporpammel (JIIII) ¢ yuetom
TpeGoBanuit npodeccuonanbhbix cranaaptos (I1C) B rpynmy paspaGoT4MKOB BXOJMIIN:

Paiiropoackuii Anapeii MuxaiijaoBuy

JToktop (hu3KKo-MaTeMaTHueckuX Hayk, qupektop ®IIMU MOTH
Buaaronapusiii EBrenuii BaagumMuposny

3aBeyIolHit yueOGHO-MeTonuecKor naboparopuel HHHOBAaTHKH
HBanoBa Anactacus CepreeBna

PYKOBOIUTETb IPOEKTOB Y4eOHO-METOANYECKOH 1a60paTOPUH MHHOBATHKH

2. IIpodeccHoHANbHBIE CTAHAAPTHI, YYTEHHDIE B COAEPKAHMM NIPOrPAMMbBI

HacTosias #OMONHATENBHAS mpodeccHoHanbHas mnporpamma (JTII) paspaGorasa ¢ yu&ToM
COOTBETCTBYIOIIMX el npodeccuonanbubix  cranaaptos  (ITC) w3 HaUMOHANBLHOTO — peecTpl
npodeccroHansHbix cranaapToB. [Ipodeccronaneheie cranpaptel (I1C), cBasaHHBIE ¢ HacTOAlEd
JIIIT: 06.001 ITporpaMMHCT.

3. KepaaudukanHoHHble TpeOOBAHUS, YYTEHHBIE B COAEPKAHHH NPOrpaMMbI

Keanupukanuonssle TpeGOBaHUA, YUTEHHBIE B COJIEPMAaHMH IIPOIPaMMBI, YKazaHbl B OMHCAHHH
NIOJKHOCTEH  €IMHOro  KBaJM(UKALMOHHOTO  CTPaBOYHUKA  JO/MKHOCTEH  pPYyKOBOOMTENEY,
CIENUaTMCTOB M chayxamux. [Ipuu&m yureHbl TpeOOBaHHMs JIOJUKHOCTEH, YKAa3eHHBIX 3
JIOTIOJIHHATENIBHBIX XapakTepPUCTHKaX, OTOOpaHHBIX [UIs HaHHOH mporpamMel OT® (m. 5. HasToALIer)
JIOKYMEHTa), KOTOpbIE MPUBEJEHBI B YKa3aHHbIX B I1. 2. HACTOSIIETO JOKYMEHTa NPOodeCcCHoHaIbHBIX
crangaprax (I1C) B crpoke « ETKC unu EKC». KBanudukanuoHHele TpeOOBaHHUSA HHKOPIIOPHPOBaHBI 3
HACTOALIMI TOKYMEHT MyTEM OTCBUIKH U SBJISIOTCS €r0 HEOTHEMJIEMOH YacThIO.

4. TpeGosanusi (hpemepajJbHOr0 TroCyIapcTBEHHOTO CTaHJApPTa BbicwIero o0pa3oBaHus, HA
OCHOBAHHH KOTOPBIX Obly1a pa3paboTana nmporpaMmma

Hacrosieit  10no/iHMTENbHOM — Npo(eCcCHOHANBHOM MporpaMMe  COOTBETCTBYET — (helepalibHbIA
rocyIapcTBeHHbIH cTtaHaapt Beiciuero obpazoBanus (PI'OC BO): 01.03.02 «IIpuknaaxas METeMaTHIA
v uH(popMaTHKa (YpoBeHb OaKanaBpuara)».

Hacrosiiast  gomojiHuTeNibHas — npodeccHoHaNbHas —MporpaMma paspaboTaHa Ha  OSHOBaHUA
Tpebopanuii ykazanHoro ®I'OC BO.

[MonHeli nepedeHs TpeGoBaHWi npuBeaEH B Tekcre yka3aHHoro @I'OC BO, uukopnop4poBaH 3
HACTOALIMI JOKYMEHT IyTEM OTCBIIKM U ABJIAETCSA €0 HEOThEMIIEMOM YacThIO.

5. XapakTepHCTHKA HOBOH KBAJH(HKALMH H CBA3AHHBIX ¢ Hell BHAOB NMPOo(pecCHaHAIbHOH
JAeATETbHOCTH, TPYA0BBIX GpyHKIHI H (H/IH) ypoBHeli KBaJIHPHKAUMH '

«[Iporpamma npodeccuoHallbHOM MEpPenoAroTOBKM HarpaBieHa Ha [OJy4eHHE KOMICTCHLHE,
HeoOXOMMMOM /IS BBITIOJIHEHHS HOBOTO BHZAA NpPO(hECCHOHANBHOH AEATENBHOCTH, NMPUCOpEeTeHHS
HOBOH kBanndukauuu (yacte 5 cratbu 76 enepanbHoro 3akoHa N 273-03). JIns UX onpereneHus 4
moxkeT uenonb3oparees [1C. Tlpu 3ToM HEeoOx0aUMMO yuyecTh pa3IMuus TEPMUHOIOIHH, HCIIONE3YEMOA
B 00pazoBaHMM M B MNpogecCHOHANbHBIX CTaHJapTaX, O KOTOPBIX TOBOpWJIOCH Bbille. Bui



NPOMECCHOHANBHOMH JeATENbHOCTH, KBATU(DUKALNS, YIIOMHHAEMBIE B LIMTHPYEMON CTAThe 3aKOHA.
[IC B 6onbiuHCTBE ciiyuaeB cooTBeTcTBYIOT OT®, unorna - TD.»',

Hoseie kBamapuxanuu (OTD/TD) u ux ypoBHH;

06.001 [TporpaMmucT

O606LU1IeHHBIE TPYIOBbIE (YHKIMM

Tpynorble GyHKUMH

KOzt HaMMEHOBaHHUE YPOBEHB
KBaJTU(DHKALHK

HauMMCHOBaHHEC

KOoI

YPOBEHb
(moaypoBeHE)
KBaJIM puKaiyy

A | Paspabotka u oTnanka 3
MPOrpaMMHOTO Kojia

Dopmanuzanus u
aJITOPUTMH3aLIHA
MIOCTABJICHHBIX 3a/1a4

A/01.3

Hanucauue
MPOrpaMMHOr0 Kozia ¢
HCIIOJIb30BaHHEM
SI3BIKOB
[IpOrpaMMHUpPOBaHHA,
onpeneaeH|s 1
MaHUNYJIUPOBAHUS
JIAHHBIMH

A/02.3

Odopmnenue
IPOrpaMMHOTO KOZIa B
COOTBETCTBHH C
YCTaHOBJIEHHBIMH
TpeOOBaHUAMH

A/03.3

Pa6orta ¢ cucremoii
KOHTPOJIA BepCUil

A/04.3

ITposepka u oTiiagka
NPOrpaMMHOI0 Kozia

A/05.3

B ITpogepka 4
paborocnocobHOCTH U
pedakTopuHT Koza
NpoOrpaMMHOro
obecreueHus

Paspabotka npouenyp
IPOBEPKH
paboTOCIOCOGHOCTH U
U3MEpeHHs
XapaKkTepUCTHK
NpOrpaMMHOTO
obecrniedeHus

B/01.4

' TTucemo MuHKCTEpeTBa 06pasoBanus H Hayku PO ot 22 anpens 2015 . N BK-1032/06 "O HanpasjieHHH METCIHYECKHX

pexoMeHaauui"




PazpaboTka TeCcTOBBIX
HabOpOB JaHHBIX

B/02.4

IIpoBepka
paboTocnocobHOCTH
NpOrpaMMHOTO
obecreyeHus

B/03.4

PedaxTopunr u
ONTUMHM3ALHA
MpOrpaMMHOTrO Kojia

B/04.4

Hcnpasnenue
nedeKToB,
3a()MKCHPOBAHHBIX B
6a3e JaHHBIX Je(EeKTOB

B/04.5

HHTerpauus
NpOrpaMMHBIX
MOAYJIEH ¥ KOMITOHEHT
W MpOoBepKa
paboTocnocobHOCTH
BBIITYCKOB
[IPOrpaMMHOrQ
npoayKTa

PaspabGotka npouenyp
HHTETpaLliu
MIPOrpaMMHBIX
MoIyJieH

C/01.5

OcyuecTpienue
MHTErpaluu
MporpaMMHBIX
MOAYJeld U KOMIIOHEHT
1 Bepudukanuu
BBIITYCKOB
NpOrpaMMHOrO
NpoIyKTa

C/02.5

PazpaGotka
TpeOOBaHHUI H
NPOEKTHPOBAHHUE
MpOrpaMMHOTO
obecrnieueHus

AHanu3z TpeGoBaHMI K
NpOrpaMMHOMY
obecre4eHH 0

D/01.6

PaspaboTtka
TEXHUUECKHX
cnelMpuKalmii Ha
NporpaMMHbIe
KOMITOHEHTBI H UX
B3aUMOJICHCTBHE

D/02.6

IIpoekTupoBanue
[IPOrpaMMHOI0
obecrieueHus

D/03.6




Xapakrepuctuky faHHbIx OT®/T® npusenens! B npodeccuonansHoMm cranpapte (I1C), yKa3aHH6M B

. 2. HaCTOSILEro AOKYMCHTA. HWHKOPIIOPHPOBAHLI B HaCTOALLIHH JOKYMCHT Hy’l‘eM OTCI:].HKH,
ABJIAKOTCA €r0 HEOTBEMJIEMOH YacThIO. ‘

CaszanHble BUABI MpogeccHoHabHOM nestenbHocTd (BIT):
Hay4HO-HCCJIe/l0BaTEbCKas;
TPOU3BO/ICTBEHHO-TEXHONIOTHYECKas;

TpOeKTHasl. }
Xapakrepuctuka nanHeix BITJ] mpuBeneHa B demepaibHOM TOCYIapCTBEHHOM CTaHAAPTE BBICU{[f
obpasoanus (OI'OC BO), ykazaHHOM B m. 4. HACTOSILIETO OKYMEHTa, MHKOPIIOPMPOBAHA
HACTOAIIMI JIOKYMEHT MyTEM OTCHUIKH, H SIBSETCS ero HeOTheMIEMOH wvacThio. Ykasauusie Bl
OCBOCHHE KOTOPBIX IpenycMOTpeHo YykazaHHbiIM @I'OC BO, sBnsiTCS «CKBO3HBIMHY» H CIIy
OCHOBOJi OB/ajieHus BbIOpaHHOM kBanuukaiuei (OTO/TD).

€
€

XapaKTePUCTHKU NpUBEIEHBI B NpodeccuonansHoMm cravaapre (I1C), yka3aHHOM B I, 2. HACTOS
JOKYMEHTA. WHKOPNOPHUPOBaHB B HACTOALIMH JOKYMEHT MYTEM OTCBUIKH, H SABJIAIOTCA
HEOTLEMIIEMOI 4acThIO. :

t
»
T®, cBsa3anHbBIle ¢ yKa3aHHBIMM B HacTosileM nmyHkre OT® (B ciyyae uX ykaszauus), a Tamlﬂ

6. XapakTepUCTHKA KOMIETEHIHH, MOJJIeKALIHX COBEPIIEHCTBOBAHNIO, H (HJIH) Mepey
KOMITETEHIH, popMHpYIOIHXCS B pe3yJbTaTe 0CBOEHHSI IPOrpaMMBbI

YuHTbIBAsL, YTO CIyLIATENH TPOrPAMMBbl Y2Ke OCBOMIIM HIIH OCBAHBAIOT OCHOBHYIO NMPO(ECCHOHATBHY
o0pa3oBaresibHyl0 NpOrpaMMy, B TOM 4Hciie OOLIHE KOMIETEHI[HH, COOTBETCTBYIOLIEFO YpO
npopeCcCHOHANBHOTO  00pa3oBaHMs, KOMIETEHUHH (QOPMUPYIOIIMECS B PE3y/bTaTe OCBOE
HACTOSALIEH NpOrpaMMbl M KOMINETEHLWH, TMOMJICIKALIHE COBEPIUICHCTBOBAHUIO, a TaKKe
XapaKkTepucTuka, mnpejcrasiedsl B @I'OC, ykazaHHOM B 1. 4. HacTOAIIET0 JOKyMe
WUHKOPIIOPUPOBAHBI B HACTOALMHA JIOKYMEHT ITyTEM OTCBIIKH, U ABJISIOTCS €r0 HEOTHEMIIEMOH YacTE

Hanusie komneTenuuu ykazannoro ®I'OC BO ciykat OCHOBOMH OTpe/ieieH)s pesykTaToR 00yue
10 mporpamMe.

7. Ieab nporpaMmmsbl

Peanusauns  mporpammbl  npod)eccHOHaNbHON — MEPENOArOTOBKM — HanpabBleHa Ha  Tojyuer
KOMINETEHI[MH, HEOOXOAMMOH [UIsl BBIMONHEHHS HOBOrO BHIAa NpPO(ECCHOHANBHON JeATeNbHOC
pHOOPETEHHE HOBOH KBaTM(DUKALIMH.

B coorsercTeue ¢ ITuckMom MunmcTepcTBa o6paszoBaHus W Hayku P® or 22 anpens 2015 I
BK-1032/06 «O nanpapieHnM METOIMUECKUX PEKOMEHIALIHi», LIeb MPeACTABIACT cOB0MH ocoaﬂaqﬂ

NMpeAcTaBlIeHHe (IIPEABOCXUIIEHNE) PE3yIIbTaTa JAeaTebHOCTH. [aHupyeMble pe3ysisTaThl OTpakKeH

HHXKE.

8. Ilnanmpyemble pe3y ibTaThl 0Gy4eHHs! IO MPOrpaMmMe

=

[Inanupyemele pe3ynbTaThl OOy4eHHs] COOTBETCTBYIOT pe3y/bTaTaM OCBOGHHM COOTBeTCTByIOlt
OCHOBHO#1 MpoheccHoHaIbHOM 00pa3oBaTeIbHON IPOrpaMMBbl, a TAKKe HaNpaBlieHbl Ha pHoGpeTe
HOBOH KBanu(uKaLuH, TpeOylolled H3MEHEHHe HANpaBIeHHOCTH (MpoQus) WM CrelUanu3aL

et

paMKaX HanpaBJeHHs] TIOATOTOBKH (CNELMabHOCTH) TIONYYEHHOrO paHee MNpodecCHOHaNBHO

00pa3oBaHusl, ONpENENeHbl Ha OCHOBE MNPO(ECCHOHANBHBIX KOMIETEHLMH COOTBETCTBYIOI
(enepanbHOro rocyapcTBEHHOro 00pa30BAaTENBHOIO CTAaHIApPTa, YKA3aHHOTO B M. 4. HACTOSIL
JIOKYMEHTa.
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Mmeromasics ksanndukanus v (niu) ypoBeHb o6pa3oBanus (TpedoBaHMs K ciiyliare/iam): Bricmree,
HE3aKOHYEHHOE BhICIEe 0Opa3oBaHKe WK cpefiHee NpodeccHoHaIbHOE

HoBele Buapl mnpodeccHoHanbHOM gmeatensHocTH, W IIK, cooTBeTcTByrOIME HM, KOTOpBIE
TJIAHUPYIOTCSL K TIOMYy4YEHHIO B pe3ynbTare 00ydeHHS MO HAcTOALIEH MporpamMme, a TakKe HX
XapakTepucTHky, mpezacTaBieHsl B @I'OC, ykazanHoM B 1. 4. HacTOAIIEro AOKYMEHTa,
MHKOPTIOPHPOBAHEI B HACTOAIIMIT TOKYMEHT ITyTEM OTCBUTKH, ¥ SIBJISIOTCS €O HEOTHEMJIEMOH HaCThH)

BRINycKHHK Takke JI0KeH 00/1aaTh IPOYUMH KOMIIETCHIIMSMH B COOTBETCTBHE ¢ ykasaHHeIM OIOC,
KOTOpbIE MPUBEJEHBI H OXapaKTepU30BaHbl B HEM, MHKOPINOPHPOBAHEI B HACTOALIMIA JOKYMEHT IyTEM
OTCBUIKH, U SBJISIOTCS €r0 HEOThEMJIEMOI YacThIO. ‘

Hoebie kBanudpukauuun (OTO/TD), nnaHupyembie K NPUOOPETEHUIO B pe3ysbTare 06yquHH 'no
HacTofIIel nporpaMme, MPUBeIeHbl M OXapaKTePH30BaHEI B 1. 5. HACTOALLErO JOKYMEHTA. -

—~

[TpuBenénnas uHdopMalus O LeJd W pe3ynsTatax oO0yueHMs SBISETCH OCHOBOH s paspaﬁoﬁx
pabouMx [pOrpamM, OLIEHOYHBIX MaTepHAlOB M  MHBIX  KOMIIOHEHTOB  JOMOJHHUTEIBHO
npodeccHoHaNbHOM MPOrpaMMBel.

jaeid

9. YuyeOHbIi MJIaH

Ne HaumeHoBaHHe Beero, B Tom umHcae:
n/m*  MonyJiei, IMCHHILIMH gac. .
Jlexunu | [IpakTnueck | Camocrositens | KonTpoJbHbIe @opma |
He 3aHATHA | Has paGora 3agaHHs aTTecTalHH
(cemMuHApLI)
i 1
1 | Monyns 1. Bassl JaHHBIX H 100 10 5 70 15 MPOEKT i
SQL
2 | Monyns 2. Linux / Git ans 20 7 6 5 2 Tecmpona}mé
HAYHHAIOIIHX If
3 | Monyns 3. Paspabotka Ha 200 51 24 110 15 TIPOEKT
Python
4 | Monyns 4. Beenenue B 80 16 16 40 8 Tecmponaﬂﬂé
AJITOPUTMEL M CTPYKTYPBI ;
JaHHBIX
5 | Monyns 5. Docker u CI/CD 20 2 1 10 7 TCCTHPOB&HHé
JUIsL HAYHHAIOIHX ;
Il
6 | HUroroeas 65 65 HpOEKT |
kpanudukannoHHas pabora ;
HUTOro: 485 86 52 300 47

* Cryiuarenyd MOryT NPOXOAUTL MOAYJIH B POU3BOJIEHOM MOPSAIKE.

Cpok OCBOEHHMsI HACTOsIIEH MNporpaMMel NpPo(ecCHOHANLHONH —NEPENnoArOTOBKH  MPEBBILIAET
MHHHMAJILHO JIONYCTHUMBIH CpoK ocBoeHHs 250 vacoB (1100 Ipyrod ycTaHOBJIEHHBIH aKTyam,m,m i
HOPMaTHBHBEIMHU JIOKYMEHTaMH COOTBETCTBYIOLIEro MuUHHCTEPCTBA CPOK).




10. Kanengapubiii yueOublii rpaguxk ;

Monyas 1. Basbl gannbix 1 SQL

O0y4enue 1o ycTaHOBJIEHHOI opMe: ounas, ¢ npumMeHenueMm 3MeKmpoHHO20 00YYeHUs U OUCMAHYUOHHBIX 00PA308AMEaFbIX
mexHonozuii

KoanuecTBo akageMH4YecKHX 9acos: 100 (l
|
|

[opsakoselii Ne 3anaTHA 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16/ 17
(no ropuionTAIM)
Texumn 0,5 | 05 1 05| 05| 05 ] 05 1 05105 | 05| 05 1 05 | 05 0,5:1- 0,5
Ii
[IpakTHYecKHe 3AHATHA 1 0 0 0 0 0 0 2 0 0 0 0 0 0 0 0 ¥ 2

CamocTonTensHan paGora 4 4 4 4 4 4 5 4 4 4 4 4 4 4 4 5] 4

Kontponbubie sananma | 0,5 | | 1 1 1 1 rolos| 1 1 T B B I 1] os

Hroro 6 |55 6 |55 5555657555/ 55]55]55]55]55]55] 6357 7

Monyas 2. Linux / Git 55 HaunHaIOIAX

O0y4enue no ycraHoBJeHHOI Bopme: 3a0unas, ¢ npuMeHenuemM 2MeKmpPoHNH020 06yYeHUn U QUCTIAHYUOHHBIX |

obpazoeamenvHbIX mexHonozuil

Koamnuecrso akagemuvecknx 4acos: 20 i

|

[Mopsaakosslii Ne 3anaTHA 1 2 3 4 E

JleKkuuH 1 2,5 1,5 2 E

NpaKTHYeCKHE 1 2:5 1 1.5 *
CAMOCTOATE/IbHbIE 1 1 1 2

KoHTpoabHble 3apanusn 0,5 0,5 0,5 0,5

Hroro 3.5 6,5 4 6

Monyias 3. PaspaGorka na Python

O0yuenue no ycranosaeHHoii Gopme: ouHas, ¢ npumerenuem MeKMPOHHO20 0OYYeHUA U OUCIAHYUOHHBIX 0BPAZ06AMENE KblX
mexHonozuti

KonuyecTBo akageMu4yeckux yacos: 200

[Mopsiaxosbiii Nesanamus| 1|2 (3 (415|678 (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|35|39
Tekunn 212(2(2]|2|2(0j0|2(2]|2(2|0]|0f2]|2|2|2|0f0f2(2]|2]|2|3]|2|2|0)of0|2]2(2]|2(3]|2|2]|0f0
NpAKTHYECKHE tlofrprjofeafopfefefr|afafafr|afr|afojafrjafrjofrfr|afajoft]{r|t]t]oft]ilf3]3
CAMOCTOATENbLHBIE 212(212)12)2|2)2(2(2|2(2]|2]|2|2]|2|2]2|2|2|2(2]|2(2]|2]|2|2|2]2|2]|2|2]|2]2]2]|2]|2/]2]2
Konrponenpie 3aganus | 0|0f(0J0f(0|0|0|3[0]J0JO|0Of0fj0|O|O|Of0]|O|3|0f0|Oo|O|OfO|OJO|O|3]|0|O|O|O|O|O]|O/|O]O
HToro 5(5(5|5|5(5|5|5(5|5[5|5]|5(5|5(|5|5]|5(5|5([5|5]|5(5|5|5|5|5|5(5|5([5]|5(|5]|5|5|5/|5]5

Monyan 4. BBegeHne B aJiIrOPHTMbI H CTPYKTYPbI JAHHBIX

IOﬁy-lem—le 10 YCTAHOBJIEHHOH dopme: ounas, ¢ npuMeHeHuem 3neKmporHo20 oByyenus u QUCMaHyUOHNbIX 06pa308ameNt mzx|




MexHon02uli

KoanuecTBo akafieMHueckux 4yacos: 80

[opsiakosblii Ne 3aHATHSA 2 3 4 7 8
Ulexuuu 2 2 2 2 2 2 2 2 L
[IpaKTHYECKHE 3AHSITHSI 2 2 2 2 2 2 2 2 [
CamocTonTensHasn paGora 5 5 5 5 S 5 5 5
KoHTpoJIbHBIE 3a1aHHS 1 1 1 1 1 1 1 1
Hroro 10 10 10 10 10 10 10 10 \

Monyas 5. Docker u CI/CD piist HaunHaOIUX

OGy4enue Mo yeTaHoBIAEHHOI GoOpMe: 3a0YHas, ¢ npUMeHeHUeM 2NeKIMPOHH020 0BYYeHUA U OUCTAHYHOHHBIX
06pazosamenbHbIX MexHonozuii
KonmuecTBo akageMH9ecKHX YacoB: 20
[TopsiaxoBblii Ne 3aHATHSA 1 2 3
Jlexun 1 0,5 0,5
NpaKTHYeCcKHe 0.5 0 0,5
CaMOCTOAITEIbHBIE 3 3 4
KoHTpoabHbIe 3afaHHA 2 2 3
Hroro 6.5 5,5 8

HroroBas kBaJupuKanHoHHas padoTa

OUCTAHYUOHHBIX 00pPA306AMENbHBIX MEXHON02UT

OGyueHne 10 YCTAHOBIEHHOI dopMe: ounad, ¢ npUMeHeHIeM 2NEKMPOHHO20 0By eHUA U

KoandyecTBO aKageMHYecKHX 4acoB: 65

CAMOCTOSATENbHAA 65
pabora
Hroro 65

11. Paboune nporpammsl (yueOHasi mporpamMma)

Monyasb 1. Bazel ganubix u SQL

Ne Copep:xanue 00yueHHS, HAUMEHOBaHHE H TEMATHKA MPAKTHYECKHX Ob6nem,
n/n 3aHATHII (BeOMHAPOB), CAMOCTOSITEJIbHBIX Pa00OThI aK.uac.
Monyas I. PaGora ¢ 6a3amu nanHbix ¢ noMoubio SQL
1. 80




1.1. |OcHoBHBIE MOHATHS U 0a30BbIH CHHTAKCHC BEIOOPKH 6
1.2. |Co3nanue TabMuLBl M 3aMIOJIHEHHE JaHHBIMH, OTPAHHYESHHS Ha MOJIs 55
1.3. |CrpokoBele GyHKIMH 6
1.4. |W3MmeHenue u ynanenue nanubix 1 UNION 5.5
1.5. |inner join ¥ Noa3anpockl ;3
1.6. |Apyrue Tumsl join 35
1.7. |Arperauus 6,5
1.8. |I'pynnupoBka 75
1.9. [IIpoextupoBanue 6a3bl JaHHBIX 5.5
1.10. |Pabora co BpeMeHem 5.5
1.11. |OxoHHBIE (DYHKLIHH 5.5
1.12. |Jloruueckoe ynaneHue 55
1.13. | XpaHEeHHE UCTOPHH 5,5

Moayas II. NoSQL 6a3b1 naHHBIX

2e 20
2.1. |3HaxkomcTBO ¢ mongoDB 3.5
2.2. |HM3meHeHnue naHHbIX B mongoDB 5,5
2.3. |Arperauus B mongoDB 6,5
2.4. |CoeauHeHHe KOIEKIHH 7

Monyas 2. Linux / Git s HAUHHAOUWIMX |
Ne | Conep:xanue o0y4yeHHnsl, HAHMEHOBAHHE H TEMATHKA NPAKTHYECKHX 3ausThii | O6bem,
n/n (BeOMHAPOB), CAMOCTOSATETBHBIX PAGOTHI

aK.gac. |




Bazosriii WSL u VirtualBox

3.5

Teopus:
1. O630p kypca. [1nan 3aHaTHi
2. Bgepenue. UeMm omnuaercs Windows u Linux
3. VYcranoeka WSL. 3anmyck
4. VirtualBox ycTaHOBKa 1 Ucnonb3oBanue, Tect

ITpakTuueckas pabora o Teme JIEKIKUH

CamocrosTensHas pabora

BrinonHeHHe KOHTPOJIBHBIX 3a1aHuii

0,5

OcHnosb! Linux

6,5

Teopus:

Beenenue. Kakue 3agauun oH pewaer. [luctpubytus Ubuntu
Koncone. OcHoBa pabotsl ¢ Linux. tmux

Ckpunrtel. [TponeuHyTas paboTa ¢ KOHCONBIO

QdaliinoBas cucTeMa

Pabora ¢ cetbio

CepsepHoe B3auMoneiicTeue. SSH

2.5

[pakTyeckas paboTa 1o TemMe JeKIUH

25

CamocrostensHas paborta

BeinonHeHne KOHTPOIBHBIX 3aaHHii

0,5

WSL noagpo6uo

Teopus:

Kpatkuii akckypc B rctopuio nosisienus. WSL1 u WSL 2
OcHoBHble kKOMaH/IBI paGoTsl ¢ WSL

DaiinoBas cuctema

Cers WSL

WSL USB

CUDA u Windows JTokep

R

1,5

[TpakTHyeckas paboTa Mo TeMe JeKIHr

CamocrosTenbHas pabora

BeinonHeHHe KOHTPOJIBHBIX 3a1aHuii

Git

Teopwus:

1. Beenenue. Llenu. Pa3HOBUAHOCTH CHCTEM KOHTpOJIS BEPCHH
2. bazoseie ocHoBbI GIT. [TonynsipHeie ciignapu paGoThl




3. Cepeepnbie peno3utopuu Git. Berku. Merge request
4, CueHapuu OTKaTa U3MeHeHuii. Stash

[Ipakruyeckas paboTa 1Mo TeMe JeKLHHU |5
CamocrosTenpHas paboTa 2

BrinonHenue KOHTPOIbHbIX 3a1aHui 0,5
Hroro 20

Monyab 3. Pazpa6oTka Ha Python

Ne Conepxanue 00y4eHnsi, HANMEHOBAHHE M TEMATHKA NPAKTHYECKHUX 3aHATHI | O0neM,
n/n (BeOMHAPOB), CAMOCTOATEIbHBIX Pad0ThI ak.uac.
1 40
Moayas 1. Ba3zoBsrii Python
L1 5
3ausitue 1. Beepenue B Python. PaGora B Jupyter Notebook u Google Colab.
bazoBble THITBI JAHHBIX
1.2 5
3ausTue 2. YenoBus u MKibl. Mtepatopsl u reHepatopsl. Konrtelnepsr
1.3 5
3ausarue 3. @ynxuuu. O6nacty BuaAMMOCTY. 3aMblKaHusA. JleKopaTopel
1.4 5
3anatue 4. Ocrosel OOII. Pabota ¢ knaccamu B Python
1.5 5
3auatue 5. Pabota c daiinamu
1.6 5
3ausatue 6. Monynu, naketsl B Python. Berpoennsie monynu. PaGora co
CTOPOHHUMH OUbIHOTEKAMHU
1.7 5
3ansatue 7. [loaroroeka npoexkra
1.8 5
3anstue 8. [IpeseHTauus npoexra
2. 60
Monyas 2. Ilpukaaauoii Python
2.1 5
3ansatue 1. Beenenue B NumPy. SciPy




2.2 5
3austue 2. Beenenue B Pandas

2.3 5
3ansaTue 3. BeeneHue B BU3ya u3alliO JAaHHBIX

24 5
3anstue 4. Pa6ota ¢ Tekctom B Python. PerynspHeie BrpaXKeHUs

2.5 5
3ausTue 5. JlaboparopHas pabora

2.6 5
3anstue 6. Jlaboparopnas pabora

22 5
3anatue 7. BeO-ckpanyuHr U napcuHr

2.8 5
3anatue 8. Yckopenue nporpamm B Python. Cython. Numba

29 5
3anstue 9. Tectuposanue B Python (HopmansHOE)

2.10 3
3anartue 10. AcHHXpoHHOE IporpaMMupoBanue B Python

2.11 >
3ansatue 11. IToaroToBka rpoexkra

2.12 5
3anstye 12. [IpeseHTaums npoekra

3 50

MonyJs 3. Co3nanue BeG-npuioxkennii Ha Python

3.1 5
3ansatue 1. Brenenue B cety, HTTP, HTML

3.2 5
3ansaTtue 2. Beenenue B Flask

33 5
3ansTre 3. Bremenue B Django. O6mas crpykrypa, orituue ot Flask.
O6paboTka 3ampocoB. LI1aGnoHb! U Tern

34 5
3ansTie 4. 3HaKOMCTBO ¢ Ga3amMu J1aHHBIX. 3HaKoMcTBO ¢ Django ORM

3.5 3

3auartue 5. API, REST




3.6 5
3ansTue 6. TectupoBanue Django-npuiioxeHni
37 5
3ansartue 7. JlononHUTENBHOE 3aHATHE HA TeMY Be0 10 TeMaM OT cllyluaTesnei
3.8 5
3anstue 8. [logrotoBka npoekTa
39 5
3ansTue 9. [logrotoBka npoeKTa
310 5
3ansartue 10. [Ipe3eHTanus npoekra
4, 50
Monyas 4. IlpoasunyTas Be6-pazpaboTka
4.1 5
3anstue 1. AcunxpoHHas Be6G-pa3pabortka. Aiohttp
4.2 5
3ansartue 2. Pabota co cTatuuHbIMHU daitnaMmu
43 5
3ansTue 3. KemnpoBanue
44 5
3ansartue 4. Event-based nporpammuposanue. Django Signals
4.5 5
3austue 5. [logroroBka npoekra
4.6 5
3austue 6. [logrotoBka npoekra -
4.7 3
3austue 7. [logrotoBka npoexra
4.8 5
3ansatue 8. [loaroToBka npoekra
4.9 5
3ausrue 9. [IpeseHTanus npoekra
4.10 5
3ansatue 10. ITpeseHTanus npoekra
200

Hroro
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Mopnyasb 4. BBeienne B aJIrOpHTMBbI H CTPYKTYPbI AAHHBIX

Ne Conepxanue o0yyeHus, HAUMEHOBaHME U TEMaTHKa MIPAaKTUUECKHUX 3aHATHI O6bem,
n/m  |(BeGMHApOB), CAMOCTOATENBHEIX paOOTHI ak.yac.
3.1, Beenenue 10
Teopust: 2
1. Opr. Bonpocel, SIHaekc-koHTECT, paboTa B cucreme, O-ceMaHTHKa,
acUMIITOTUYECKHE Kiaccel, MacTep-Teopema.
2. O0630p KOHTEHHEPOB B pa3HBIX A3bIKAX MPOrpaMMHPOBaHUS,
OCHOBHBIE OIEpaliii U X aCUMIITOTHKA.
3. MaccuBbl, CIIUCKH, JBYCBA3HBIC CIIMCKH, CTEK M OUEPE/Ib.
[IpakTuka: Peanu3sanus HekoTopbix KoHTelHepoB. [IpaBunbHble ckoGoUHbIE 2
NOCJIeIOBATeNIbHOCTH. 3a1a4a 0 KHHkKKax. OOpaTHas MojabCcKas HOTaLus.
O6paboTka 3anpocoB K cepBepy.
CamocrostenbHas pabora: Hanucars cBo# cTek, cnUcoK (ABYCBs3aHHbINA 1 5
OZIHOCBSA3HBIH), o4epep Ha cTeke. PelieHue 3a1a4 Ha ouepein/CTeKu.
BrinosiHeHHe KOHTPOJIBHBIX 3aaHUM. 1
3.2 CopTHpoBKH 10
Teopus: 2
1. TloHsTue, mpuMepbl HCMOJIB30BAHUA M CBOMCTBA COPTHPOBOK.
2. KsaaparuuHble COPTHPOBKH — COPTHPOBKH BCTaBKaMH U My3BIPHKOM.
3. Merge Sort.
INpaxrtuxa: Pa36op n3. Cemunap no Merge Sort / Quick Sort. 2
CamocroaTeneHas pabora: Hanucars 00e kBajpaTHUHbIE COPTHPOBKH, merge | 5
sort (quicksort - onuuoOHANBHO).
BhInonHeHe KOHTPOJIBHBIX 3aaHuUi. 1
3.3. JlunaMuyeckoe nporpaMmupoBanue. bunapusolii (3xcnonenuuanbueiii) | 10
MOHCK.
Teopus: 2

1. 3amaua mowMcka yuclia B KoHTeliHepe. BeluUciieHHe aCUMITTOTHKH.
BuHapHBIH NOKCK - 3a4eM HCIOJIB30BATh.

2. BHHapHBIH U 3KCTIOHEHIHANIBHBIM TOMCK.

14



3: I[HH&MH‘-IGCKOG nporpaMMHpPOBaHHUE - UTO 3TO M 3a4€EM HaJO0. 3ajmaua o

prok3ake. (He)trounocts am.

4. 3apaya 0 proK3aKe ¢ JOTIONHUTENLHBIM YCIoBHEM. [[ByMepHOe
JMHAMHYECKOE MporpaMMHUpOBaHUE.

[IpakTuka: bUHApHBIHA U DKCIIOHEHIMAJIBHBI [TOUCK - peayin3alus, 2
CamocrosTenbHas pabora: Peiienue 3a1a4 Ha OUHapHBIA MOUCK. 5
JluHamu4ecKoe NporpaMMHpOBaHUE OJHOMEPHOE H JBYMEPHOE.
BrInosHeHHE KOHTPOJBHBIX 3aaHUM. 1
34. Xemuposanue. MeTol Henoyuex. 10
Teopwus: 2
1. Xew-gyuxuus. Ee cBoiicTsa, peanusaius Ajs pa3HIHbIX THIIOB
nanHbIX. [Ipobnema konnuzuu.
2. Xeu-tabnauua. KoHTelHepsl B pa3auyHbIX A3bIKaX, HCMOJIb3YIOLLHE
xeu-tabnuuy. Anroput™ padoTsl Xel-TabauLbl.
3. OOII, arpubyTh! K1acca xem-Tabnuibl. Peanuzanus xem-tabuuis
METOJIOM 3aKpBITOH afipecallii. PacueT ee acCUMNTOTHK.
[Ipaktuka: OTBETEI Ha BONPOCH!, pa3bop AOMALIHETO 3a1aHus. 2
CamocTosTenbHas pabora: 3ajayu Ha xew GyHkuuio. [loctpoeHue croei 5
XeuI-TabJIMLEI ¢ 3aKPBITOH aapecaluei.
BEINoJHEHHE KOHTPOJIBHBIX 3a/1aHHI. 1
35 Xemr-TaGauubl ¢ OTKPBITOH agpecanueii 10
Teopus: 2
1. Pa3spelueHHe KOJUIM3HK METONOM JBOHHOTO XEIIMPOBAHHUS.
2. JlBe xem-hyHKIMH, UX CBOHCTBA. Peanu3aliis alroputma.
[MpakTuka: O6GCyxaeHHe JOMaLHEro 3a1aHus, ero pasbop. Pelenue 3amaq 2
10 TeMme: xeu-TabiuLpl / OTBETHI Ha BOTPOCHI.
CamocTosTenbHas pabora: Pelinth 3aady 11 OTKPBITO# afipecalium. 5
Onwucate paznuuus U30exaHus KOJTU3HHA.
BrInonHeHHe KOHTPOIBHBIX 3a/1aHHH. 1
3.6. Kyua 10
Teopus: 2

1. OnpepeneHue U CBOHCTBA KYYH.

15



4.

Bceragka, [Touck Makcumyma, Yianenue. Peanusanus abcTpakTHOTO
TUMNAa JIaHHBIX.

D dexTUBHOE NOCTPOeHHE Ky4H. B3sTie MakcuMymy/MUHUMYyMa.
Kakue 3ajauu peiaer - B 4eM 3QHEKTHBHOCTD KYUH.

[TupamMuanbHas COPTHPOBKA.

ITpakruka: [TocTpoeHHE U peanu3aLus Kyqu.

CamocrositenbHas padora: IlocTtpoeHue Ky4H, B3ITHE
MakCHMMyMa/MHHHUMYMa, TMpaMuIalibHas COPTHPOBKA.

BrInojiHeHHe KOHTPONIbHBIX 3a/IaHHH,

3.7.

IIpocTbie nepeBbsi H rpad

10

Teopus:

i

OnpeneneHre aepeea. Beicota AepeBa, pOAUTENbCKHE, TOYEPHHE
y3nbl. Crioco0bI XpaHeHUs [iepeBa.

O6xon B MyOUHY U LIHPHHY.

IMouck kmoua. Beraska/ynanenue. Ilpobnema
HecbanaHcupoBaHHoCcTH Jepesa. OneHka OPHeKTHBHOCTH.

Penraemele 3aauu. [ToMck KOMIIOHEHT CBA3aHHOCTH, [IPOBEpPKa Ha
JIByIOJIBHOCTD. [TOHCK LIHKIIA.

INpakTtuka: Peanusauus obxozna. Pelmienue saga4 no reMe.

CamocrostensHas pabora: DFS, BFS, pelenue 3aia4 ¢ ypoka.

BeinonHeHre KOHTPOJIBHBIX 3a1aHUi.

3.8.

ChajlaHCHpPOBaHHEBIE 1EPEBbS

10

Teopus:

I:

2.
3
4,

HanomuHanue: 3aueM GasaHCUpOBaTh AepeBbsi. MoTUBaLMs
ucnons3oBath rpadel. Onpenenenre AVL-nepesa.

AVL - nepego.
Bpaiuenus nepepa. Onepalui BCTABKH M YIaJICHHA.

Ouenka ¢ dexruBHoctu AVL-nepesa.

Ilpakruka: Peanusaius KOHCTpYKIMHU Knacca. Peanusanus anroputma
AVL-nepeBa ¥ OTBETHI Ha BOIIPOCEHI.

CamocTosTtenbHas pabora: Peanuzauus AVL-znepesa.

BhIMojiHeHHe KOHTPOJILHBIX 3alaHuH.
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Hroro

80

Moayas 5. Docker n CI/CD piasi HauHHAOIIHX

Ne
n/n

Copep:xanune o0yuyeHusi, HAHMEHOBAHHE H TEMATHKA NPAKTHYECKHX 3aHATHI

(BeOMHAPOB), CAMOCTOATEIbHBIX padOThI

Oo0bem,
aK.vac,

4.1

Docker

6,5

Teopus:

ke

90 =3O AL ke b

BgeneHue

Yro Takoe aokep? Kak ero MCone3yoT B OpraHu3aiuax?
JIuueH3upoBaHUe U aHAIOrH

[Ipunimne! pabotsl Aokep. Hokep vs VM

Konreitnep vs o6pas. Dockerfile

Pa6ora ¢ konTeiinepoM. docker exec

CozfaHue BHEIIHUX AUCKOB, MOAKIIOUEHHE AUPEKTOPUI
Co3spanue ceteif. Tunel cereit

Docker Best Practices

[TpakTrueckas paGoTa Mo TeMe JEKIHH

0,5

CamocrosaTensHas padora

BrinosHeHHe KOHTPOJIBHBIX 3aaHuUi

4.2

Docker Compose

90

Teopus:

1
24

Yro takoe Docker Compose? [TpuMeps! M peuMyILecTBa
Docker Compose. Cetb 1 1icku B docker compose

0,5

ITpakTHyeckas pabora 10 TeMe JIeKLHH

CamocTosTenbHas pabora

Beinon

HEHUE KOHTPOJIBHBIX 3alaHui

4.3

DevOps. GitLab CI

Teopusi:

L

W

Yro Takoe DevOps? Kakas cBa3b ¢ Agile, Scrum? Beenenue
naitnnaiinsl B CI/CD

GitLab CI. CrpykTypa naiiniaiHoB

CI/CD B GitLab CI

[TopBeneHue UTOroB

0,5

17



[Tpaktiueckas paboTa 1o TeMe JIeKIHH 0,5
CamocTosTenpHas paboTa 4
BbinosiHEHHE KOHTPONIBHBIX 3a/laHHH 3
Hroro 20
S Hrorosas kpamuduxkanuonnas pabora 65
CamocTosTensHas padora. 65
Hroro 485

ConeprxaHue NOMOMHUTENBHOM NpodeccroHanbHOM MporpaMMBbl HalpaBieHO Ha JOCTHIKEHUE
pe3ynbTaToB €€ 1enei (niaHupyeMbIX pe3ysbTaToB).

12. OpraHu3anHoOHHO-TIEIArOrHYeCKHe YCJIOBHA peajiH3aliHH JIONOJIHUTEJNbH D
npogecCHOHAIBHOM MPOrpaMMbI

12.1. TpeGoBanus K KBadUQUKANUM TEJATOTHYECKHX KaJApoB/NpeacTaBHTe el
npeAnpusiTHii H opraHu3anmii, obecneYnBalONINX peaJiH3alEI0
o0pa3oBaTe/IbHOIO npouecca

TpeGoranuss Kk 00pa3oBaHHIO MEAArorMUECKMX M HWHBIX pabOTHUKOB, a Takke (MpH HaIHYEH)
TpeOOBAHHUA K OCBOECHHIO MMH JIOMOJIHUTENBHBIX MPO(PECCHOHANBHBIX MPOrpamM, ONbITY paboThl B
obnacti npodeccHOHaNbHON NesATeNbHOCTH, COOTBETCTBYMolIeH HanpaBieHHocTH JIIIIT: BhICIL ee
obpa3oBaHue, TPyAOBOH M (M/IM) MEAArOrHUeCKHH CTaX OT MOJIyroja, HaTMYHe OMbITa MPaKTHUECKOH
paboThl B cepe AeATENbHOCTH, COBMNA/AlONIEeH ¢ HAllpaBIeHHEM MPeroaaBaHHs.

12.2. TpeGoBaHusi K MaTePHAJbHO-TEXHHYECKHM YCJIOBHSIM

IlepeueHr xabuHETOB, NabopaTOpHii, MACTEPCKHX, TPEHAKEPOB U Jp., 0OECIIEUHBAIOIIUX POBEACHUE
BCEX TPENYCMOTPEHHBIX IPOrPaMMOii BHJIOB 3aHATHIA:

HaumeHoBaHHe Bup 3ansaTuii HaumeHnoBanue o0opyaoBaHHsI.
cnenHaJH3HPOBAHHBIX NporpaMMHOro obecrneyeHus
ayIuTOpHii, KaOHHETOB,
nabopaTopuii
Cucrema  pucraHuMoHHoro | Jlekuuu Cnymate/o HeoGX0AMMO HaJIM4YHeE
o0y4eHus npoBaiaepa JOCTynla B CE€Tb  HMHTEPHET,
MacCOBBIX OTKpPBITBIX OHJIaMH KOMIIBIOTED.
KYpCOB
[Ipenopasarenio Kypca
HEOOXO/IUMO  HaJllM4ue JOCTyNa
aJMUHUCTpATOpa Kypca Ha
LMS-nnarpopme kK Marepuanam
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Kypca.

HudopMannonHo-koMMyHHKa | TTpakTHyeckue saHaTus | Cryliarento HeoOXoAUMO HajMuue

IIHOHHAS minardopma | (IUCTaHIOHHbIE JOCTyma B CeThb  HHTEpHET,

JMCTaHIMOHHBIX CEMHHAPOB | CEMHMHApBhI) KOMITBIOTED. :
INpenonaBarento Kypce
HeoOxoaumMo  o0opyloBaHHE IS
NPOBEICHUSL JIMCTAHIIMOHHBIX
CEMHUHApOB (BebuHapoB),

KaueCTBEHHBIH OTKa30yCTOWYMBBIH
JOCTYII B CETh HHTEPHET.

Cucrema  aucranuuoHHoro | CamocrosTensHas pabora Hannuue xomneroTepa ¥ JOCTyIa B
oOyueHus npoeaiizepa CEeTh MHTEPHET.

MacCOBBIX OTKpBITHIX OHJIalH

KypcoB

Cucrema  aucTaHUMOHHOrO | ITpomexyTO4HBIH, Hanuuue koMnbloTepa U I0CTyNa B
olyueHus npoBaiiaepa | pyOeKHbIH KOHTpOJIb, | CETh HHTEPHET. :

MacCOBBIX OTKpPBITBIX OHJaliH | MToroBas arrectanus

KYpCOB

12.3. TpeGoBanus k HHGOPMALHOHHBIM H Y1€0HO-METOAHYECKHM YCJIOBHAM

CnucoK NUTEpaTyphl:

MOAVYJIb 1:
OcHoBHas nuTeparypa
1. Bonk, B. K. ba3bet panneix. IlpoekrupoBaHue, nNporpaMMHpoOBaHue, YINpaBlICHHE U
aIMUHACTpUpOBaHWe : YyueOHuk s BysoB / B. K. Boak. — 3-e wu3m., crep. —
Cankr-IlerepGypr : Jlawp, 2022. — 244 c. — ISBN 978-5-8114-9368-5. — Teker :
3MeKTpOHHBIE  //  JlaHb  :  DleKTpoHHO-OMOMMOTeuHas  cuctema. —  URL:

https://e.lanbook.com/book/193373 (mara obpamenus: 29.03.2023). — Pexxum poctyna: ans
aBTOPH3. MOJIb30BATENEH.

Hecrepos, C. A. MHTeekTyalpHbIi aHaIU3 JaHHBIX ¢ ucnonbk3oBanieM SQL Server / C. A.
Hecrepos. — Cauxkr-ITerepOypr : Jlaus, 2023. — 160 c. — ISBN 978-5-507-45535-5. —
Texkct : oanekTpoHHeii // Jlame : osnexkrpoHHo-OuGMMoTeuHas cucrema. — URL:
https://e lanbook.com/book/311861 (mara obpawmenus: 29.03.2023). — Pexum poctyna: s
aBTOPH3. NOJIb30BaTENEH.

JlononHuTeNbHAs JTUTEpaTypa

1
2

L)

Bob Ward. SQL Server 2019 Revealed: Including Big Data Clusters and Machine Learning.
Tpodd, Txetime . SQL : Dunmkionenus : nep. ¢ anrn. / JI. P. T'podd, I1. H. Baiin6epr. — 3-e
uzg. — CII6. : ITutep. 2016

JloBu CuneH, ApHo Meiicman, Moxamen Anu. OcHoBa Data Science u BigData. Python u
Hayka o naHHseIX. [Iutep. 2017
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MOAVJIb 2:

OcHoOBHas nuTEpaTypa
1. OpemenkoB, M. C. Onepauuonnsie cuctemsl. Bodhi Linux 6.0: ycraHoBka, HacTpoMia,
skeruryatanus / M. C. Opewenko. — Cankr-ITerepOypr : Jlaus, 2023. — 364 ¢. — ISBN
978-5-507-44988-0. — Tekct : 31eKTpOHHEIH // JlaHb : 3MeKTpPOHHO-OMOIMOTEYHAs CHCTEMA.
— URL: https://e.lanbook.com/book/2766359 (mara obpamenus: 29.03.2023). — Pexim
JOCTYTa: JJI aBTOPH3. MOJIL30BaTENIEH.

JononHuTeNpHas IMTEparypa
1. «OmnepaupoHHble cucteMbl. [IporpaMmuoe obecnevenue : yueOHuk / cocrasurens T. _I.
Ky, — Canxr-Iletep6ypr : Jlans, 2020. — 248 ¢. — ISBN 978-5-8114-4290-4. — Tex>t
SNeKTpoHHBI  //  Jlanb @  oneKTpoHHO-OMGnMoTeunas cucrema. —  URL:
https://e.lanbook.com/book/131045 (mara obpawenus: 29.03.2023). — Pexum jpoctyra:
JUIsl aBTOPH3. TIOJIB30BATE/EH.

2. Jlounos, B. II. Linux Ha nmpumepax : pykosoxcto / B. IL. Houuos, . B. Capun. —
Canxr-Tletep6ypr : Hayka u Texuuka, 2017. — 352 ¢. — ISBN 978-5-94387-742-1. —
TekcT : onekTpoHHbli // Jlanb : 3nekTpoHHO-OuGnuoTedHas cucrema. — URL:
https://e.lanbook.com/book/101550 (mara obpawenus: 29.03.2023). — Pexum pocrtyra:
JUISl aBTOPH3. MOJIb30BaTENIEH.

3. ®wumepman, JI. B. Git. IIpakTuueckoe pyKoBOACTBO. YIpaBlieHHE W KOHTPOJIb BEPCHH B
pa3paboTke mnporpamMMmHoro obecreueHus : pykosoictso / JI. B. ®uuepmaH. —
Cankr-Tlerep6ypr : Hayka u Texuuka, 2021. — 304 c. — ISBN 978-5-94387-547-2. —
TekcT : oanekTpounbit // Jlamp : sneKkTpoHHO-OMOnMoTeunas cuctema. — URL:
https://e.lanbook.com/book/191470 (nara obpamenus: 29.03.2023). — Pexum joctyra:
IIIS aBTOPH3. TOJb30BATENEH.

MOIYJIb 3:

OcHoBHas nuTeparypa

1. Suues, B. B. Web-nporpammuposanue na Python / B. B. flHues. — 2-e u3n., crep. —
Canxr-ITerepGypr : Jlaws, 2023. — 180 c¢. — ISBN 978-5-507-46546-0. — Texker :
snekTpoHHbld  //  Jlame @  3nekTpoHHO-OuOnuoTeunas  cucrema, —  URL:
https://e.lanbook.com/book/310289 (nara obpawenus: 30.03.2023). — Pexum pocrtyna: ais
aBTOPH3. MOJB30BATENEH.

JlononHuTeNbHAs IATEpaTypa

1. Dpux Motz «Msydaem Python. IlporpamMmupoBanne Wrp, BH3yajqu3alus JaHHbX,
BeO-NPHIIOKEHUAN

2. Maiikn loycoH «IIporpammupyem Ha Python»

3. Jlou Beitnep «Yucteiii Python, ToHKOCTH nporpaMMUpOBaHUsA 11 pohu»

4. Tappu ITepcuBanb «Python. Pa3zpaboTka Ha OCHOBE TECTHPOBAHHUI»

MOZAVYJIb 4:

OcHoBHas 1UTeparypa
1. Cemxsuk, P. Anroputmel Ha C++ : yueGHoe nocobue / P. CemxBuk. — 2-¢ usg. — Mocksa :
HUHTYUT, 2016. — 1772 c. — Teker : anekrponHslit // JlaHb : 2MeKTpoHHO-OMOIMoTEYHAs
cuctema. — URL: https://e.lanbook.com/book/100565 (mara obpamenus: 29.03.2023). —
PexxuM focTyna: s aBTOpU3. NMOoJb30BaTeNnei.

JlononHuuTenpHas AMTEpaTypa
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1. Babenxo, M. A. BeaeHHe B TEOPHIO ANTOPUTMOB H CTPYKTYp AaHHBIX / M. A. babenko, M. 3.
Jleun. — Mockea : MIIHMO, 2016. — 144 c¢. — ISBN 978-5-4439-2396-3. — Texket :
anekTpoHHeld  //  Jlawp  :  onmeKkTpoHHO-GMOGmMoTeuHas  cucrema. —  URL:
https://e.Janbook.com/book/80136 (nara obpawenus: 29.03.2023). — Pexum nocryna: nis
aBTOPM3. MOJIb30BATENEH.

2. Xaiineman /1., ITommc T, Cenxoe C. Anroput™mel. CripaBounuk ¢ npumepamu Ha C, C++, Java
1 Python. — 2017.

MOIVJIb 5:

OcHoOBHas JiuTeparypa

L;

Ceitepc, . X. Docker Ha npakruke / 3. X. Ceiiepc, A. Muin ; nepesoz ¢ anruickoro JI. A.
Benukos. — Mockea : [IMK Ilpecc, 2020. — 516 c. — ISBN 978-5-97060-772-5. — Texkc~ :
ONEKTpOHHBIA  //  JlaHb  :  2;eKTpoHHO-OMOmMoTeynHas  cuctema. —  URL:
https://e.lanbook.com/book/131719 (nara obpamenus: 29.03.2023). — Pexxum jgocrtyna: 1s
aBTOPH3. NONB30BATEIICH.

JlonosHUTENBHAA IUTEPATYpa

1.

Moyat, 3. Ucnone3osanue Docker / 3. MoyaT ; HayuHBIH pegakTop A. A. Mapkeos ; nepeeoj
¢ anmmiickoro A. B. ChHactuna. — Mocksa : JIMK Ilpecc, 2017. — 354 c¢. — ISEN
978-5-97060-426-7. — TekcT : 3neKTpoHHBIH // JlaHb @ 3J1eKTpOHHO-OUOIMOTEYHAs CHCTEN a.
— URL: https://e.lanbook.com/book/93576 (mara obpawenus: 29.03.2023). — Pexum
JIOCTYTMa: JUIsl aBTOPHU3. MOJIb30BaTENEH.

12.4. OOmue TpeGOBaHNS K OPraHN3alHu 00pa3oBaTEILHOIO NMpoLecca

@opma o0yueHHs — O4Has / 3a04Has, ¢ IPUMEHeHHeM NUCTaHIIMOHHBIX TEXHOJIOTHH,

Pexxum oOyuenus — 2-3 pa3(a) B Heaento no 3-4 akafieMHYECKHX vaca.

[IpenofaBarteibs MPOBOAMT MPAaKTHYECKME 3aHSTHS JMCTAHLMOHHO B (opMe BeGHHApOB C
HCIoNB30BaHHeM maathopMbl ZOOM (MM aHaIOrH4HOM).

Bupjeomarepuanbl M [ONOJHHUTENbHBIE Marepualibl BBIKNIAJLIBAIOTCS Ha oOywatollyio mnnaardopHy
Skillspace.

CaMocrosTenbHas pa60Ta BBITNOJIHACTCA CIYLIATCIEM B y1106HOM JJIs1 CITYLIaTelia pesxxume.

B Tabnuue Huxe onucanbl 00pa3oBaTesbHbIE TEXHOIOTHH.

No o

<ilii Bupa 3ansitus ®opma npoBeaeHns 3aHATHI Heas

1 Jlexuus H3noxkeHue MaTepuala nocpeicTBOM O3HaKOMJIEHHE cilyluaTelieH ¢
nekuuii, o6cyxaeHre o0IKX BOPOcoB | 6a30BBIM MATEPHAIOM 10 TEMATHKS
1o TeMaruke Kypca / Kypca
CamocTosATeNbHBIH IPOCMOTP
BUJIeONIeKLMiT Ha oOy4atolLeit
wiardopme.

2 | Ilpaktuyeckoe | BreimonHeHue mpakTHUecKHX 3afaHui, | IIpaktHueckoe 0cBOEHHE

3aHATUE NOTy4eHue 0OpaTHOMH CBS3H OT TeopeTHYeCKUX 3HaHUH, Pa3bop
CUTYyaLuH, a Taioke yriuyOnenue
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npenoaaBarciid.

3HAHUWHA 10 Kypey

3 CamocTosTenb
Has pabora

CaMmocTosTeNbHOE H3yYeHHe
TOTIONIHUTENBHBIX MaTepHaoB 1
nuTepaTypel. BeimonHenue
TPEHUPOBOYHBIX TECTOB U 3aJaHUI.

VYriy6neHue 3HaHHH 110 Kypcy.
[IpumeHeHue 3HaHui K CBOEH
OpraHu3aluu / MpoeKTy

4 Brinonuenue

BeinonHeHue TecToB, MPOBEPOUHBIX
3aaHuH.

Hpal('mqem{oc OCBOCHHEC
TEOPETHYCCKHUX 3HAHWH, KOHTPOIE

KOHTPOJIbHBIX
OCBOEHHS MaTepHasoB

3aJlaHHui

[IpakTH4eCKO€ OCBOCHHE
TEOPETUUYECKUX 3HAHHIA, KOHTPOJIb
OCBOCHHA MaTcpHalioB. Honyqeﬂnc
MPaKTHYCCKOro pe3ynbpTara B CBOMX
opraHuzalusaX / npoeKkTax

IToaroroBka HTOrOBOMH
aTTeCTAlMOHHOM paboTEHI.

5 Hrorosas
aTTecTalus

13. @opMBl aTTECTAIIMH H OLEHOYHBIE MATEPHAJIBI N0 IPOrpaMMme

OneHka KauecTBa OCBOCGHHS MPOTpPaMMBbI MPOBOAMTCA MO JIByXOaJUIbHOH CHCTEME: «3aYTCHO», «HE
3a4TE€HO» [0 pe3yjbTaTaM IPOMEXKYTOYHOrO KOHTpOJs (TecTHpOBaHME, MPOBEPOYHBIC 3aJaHHi Ha
B3aMMHYIO OLIEHKY), KOHTPOJIS MOCEIIAEMOCTH MpPaKTHYECKUX 3aHATHH (BeOMHApOB) U pe3yiibTaTeM
HMTOrOBOMH aTTecTaluH.

Cnymarens cuMTaeTCsi aTTeCTOBaHHLIM B Cllydae IOJOXKHUTENBHEIX pe3y/ibTaToB paboTel (He MeHee
70% ©GannoB OT UTOrOBOH OLIEHKH) B mpolecce o6ydeHHs M YCIEeNUIHOM ciayu sk3ameHa. [Ipu aTcm
Oauibl 3a SK3aMeHbl HAYUCIIAIOTCS TOMBKO MPH AOCTHXKEHHH 50% mopora NMpH MpoX0XKIEHHH KaXK10™0
9K3aMEeHalMOHHOTO McmbiTaHus. [locne arrecTaluy cilyliareib MOAY4aeT OLEHKY «OTIMYHO», eCAU
HabpaHo He MeHbLIe 80% Ga/IoB OT BO3MOXKHOIO MakCHUMyMa, «XOPOLLIO», eI HabpaHO He MEHbINE
65%, «ynoBneTBOpPUTENBLHOY, eciii HabpaHo He MeHblue 40%, B IPOTHBHOM Clly4ae CIyIlaTelb KYpe
HE CllaeT.

Pesynprar TeCTHpOBaHMA, pELUEHHS MPOBEPOYHBIX 3a]aHMH W HaNHCaHWs Koaa MpoBepseTes
aBTOMaTHYECKHM CUCTEMOH Ha oOpaszoBarenbHOH mnnardopme. Mrtoropas arrectanuoHHas pabGo~a
NPOBEPSAETCs NpernojaBaresieM

Cocrapasiiomige mnpouecca 00ydeHHs, KOTOpble OLIEHHBAIOTCA B Xoie OOy4eHHs, W WX BKIan B
MTOTOBYIO OLIEHKY Tpe/cTaBlieHbl B Tab/ule HuxKe,

Tabnuua — Cocrasnsrolye npouecca o0yueHms

OCHOBHBIE MMOKA3aTENH OLEHKH BkJ1ag B HTOrOBYIO OLIEHKY

0

1 OcHoBHO#1 Kypc o0Oy4eHuss Ha oOpazosarenbHo# | 80%
rargopme
2 Wrororas arrecraumus 20%

Ouenounbie MaTepHaJbl:

1. IIpumep 3aganuii TeKyuero KOHTpoas k moayJio 1 «ba3bl AanubIx 1 SQL»
1) Hanuwwmre 3anpoc, KoTopslit cozaact Tabnuiyy employee ¢ MOIAMH:

e id - nemoe uucno



e name - CTPOKA C AJIMHHOH 128
e lastname - cTpoka ¢ anuHHOM 128
L salary = [ICJI0C YHUCIIO

2) B 6aze cymectByet Tabnuua ¢ 3akazamu (orders). B Tabnuue cnepyroumii Habop nosnei:

id - unenTudukarop 3akaza

customer_id - uneHTH(dUKATOp MOKYyNaTeNs
order_total - ob1as cymma 3axaza
product id - uaeHTHUKATOP TIPOIYKTa
order_date - nara 3aka3a

amount - KOJIMYECTBO EAUHUL 3aKa3a

CdopMupoBarh BEIGOPKY, KOTOpas JUTs KaXkKA0To 3aKa3a PaCCUMTHIBAET PA3HULLY MEXIY
MaKCHMaJIbHOW CTOMMOCTEBIO 3aKa3a y KJIMeHTa U TeKyluel cyMMoii 3aka3a. B BbiGopke
JOJDKHEI OBITH 1014 id, customer _id, delta (paccunTaHHas pa3HuULa).

3) B Ga3se cyuiecTByeT Tab/ulIa USers ¢ JOrMUECKUM yaaneHueM. Hanuimre 3anpoc, KOTOpbId
TMO3BOJIUT BOCCTAHOBUTH MOJIb30BaTeNs ¢ id = 3 1mociie JTOrHYeckoro yiaieHus.

2. Ilpumep 3agaHmii TeKylero KOHTpoJsi K Moxyato 2 «Linux / Git 1yis HAYHHA KX
1) 3auem TepmHHan B Linux amynupyet(mpuTBopseTcs) GpU3n4ecKuii TepMHHAN?

BapHa]—lTbI OTBETA:

e Jlns npaBUIbHON paboThl CETEBBIX COEMHEHHIT
e Jlis BO3MOXKHOCTH Napauie/ibHO ¢ HUM MOAKITIONATh U (hU3UYecKHe TepMUHAT bl
e Jlnsa obpaTHOH COBMECTMMOCTH CO CTapbIMH KoMIoHeHTaMu OC

2) B ué&m pasnuna Mexnay git reset --mixed <file> u git commit -- <file>?
BapuaHTBI OTBETA:

e Huxkakoii

e [lepBriii Bo3BpalaeT cocTosHue (aiina B staged K npeaplayLIEMY KOMMHUTY.
BTopoii cocTosHus (ailina B paboueii nanke K NpeablIyIieMy KOMMUTY

e [lepBrlii Bo3Bpalaet coctosHue ¢aitna u B staged u B paboueit manke K
npensayLeMy KOMMUTY. BTopoii Tonbsko cocTosiHue daitna B paboueil manke

3. Ilpumep TecTOBBIX 3aaHuii Kk Moay.io 3 «Pa3zpaborka Ha Python»
1) Co3zpaiite nuct L2 ¢ uncnamu ot 0 10 9 (BKAKOUHTENBHO).

2) Hanuwmure renepatopHyto GyHKUMIO generate(x), KOTOpasi CO3Aa&T reHepaTopbl KOTOPBIE
6eCKOHEYHO BO3BPALIAIOT YHUCIIO X TPU UTEPUPOBAHUH.

3) Hanuwmwure renepatop only even(X), koTopblii 6¢pET Ha BXOA KOHTEHHEP WIIH FeHEpaTop U
BO3BpALIAeT U3 HEro TOJILKO YETHBIE 110 MOPAIKY 3JIEMEHTBL.

4. Ilpumep TecTOBBIX 3aaHMI K MOIy/I0 4 «BBeeHHe B aJITOPHTMBI H CTPYKTYPbI
JaHHbIX»
1) PeanusoBare AT]I ouepens Ha nByx ATl ctekax. PeanuzoBats metons! push(), pop, size.

is_empty.
2) Peanusyiite coptupoBKy cnusiHueM merge_sort().

3) Pewnre 3agauy: Ucnonesys AT]I ctek, no oGpatHoii [Tonbckoit HOTaluy BhIpaKeHUs
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HajijuTe ero 3Ha4eHue.

5. IIpumep TeCTOBbLIX sapanuii k Moy 5 «Docker H CI/CD st HAUHHAIOIWIHX
1) Hanuiwute Dockerfile k TPHIOKEHHIO Ha (IIACKE. TToTOM pa3sBepHHTE KOHTEHHED Ha

nopty 8000
1. Ckauats python u pip
2. 3amycTUTh KOMaHJy pip install flask, a
main.py
[Mpumep main.py MOXHO HaATH TYT:
hitps://flask.palletsprojects.com/en/1.] x/quickstart/
2) Cnemnaitre CI/CD naiirias, B KOTOPOM Oynet
e Stage build
e Job docker build & pu
e Stage test
e Jobruntes
HETyCTOM CKPMIIT)
e Job run test 2 - SMyJAL¥A 3allyCKa TECTOB (BHYTpH J0JDKEH OBITh moboit
HEITyCTOM CKPMIIT) .
e Job run test 3 - oMyJsALIAA 3aMyCKa
HEMyCTOH CKPHIIT)

[IOTOM 3aIyCTUTh KoManty python

sh - cGopka mokep oOpasa U OTIPaBKa B container registry

t 1 - aMyJIALMAS 3aITyCKa TECTOB (BHYTpH HOJIKEH OBITH 0o

TecTOB (BHYTPH JOJIKEH OBITh moboi

CoriacoBaHo

JlnpexT: MIf)/, I.G.-M.H.
' A.M. Paitropoackuit
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IosicHuTeIbHAS 3aMHCKA
K pa3paGoTie U peaM3aLHH NPOrPaMMBbI POPecCHOHATLHOI MEPENOAroTOBKE

«Python-pazpaboTuuk»

Llenpio mporpaMMbl  Mpo(ecCHOHabHOM TIEPEnoAroTOBKH ABJIACTCA MOIYUCHUC HABLIKOB pa3paboTku
nporpaMmHoro obecrieyenus Ha s3pike Python, Ha TEXHOMOTHAX, MOMYMAPHBEIX B CPEAC pa3paboTIMKOB
Python. BymyT paccMOTpeHbI OCHOBBI TPOrpaMMHUpPOBAHHS Ha Python, cpexctBa pa3paboTki, COOPKH H
TECTHPOBAHMS TPOrPaMM, OCHOBHBLIC AJTOPUTMbl M CTPYKTYPbl JIAHHBIX, COBPEMEHHBIC MHCTPYN CHTLI
pa3paboTKK MPOrpaMMHOro obecreyeHus.

JlaHHbli  Kypc MpeaHasHaueH Juis  ciywiarened ¢ HEOOMBIIMM WK OTCYTCTBYIONIMM - OTIBITOM
TIPOrPaMMUPOBAHHUS M CO3JIaHNsl MPHIIOKEHWH Ha A3BIKE NPOrpaMMHUPOBAHHA Python. YyacTHHKH NOTyuar
OCHOBHBIE CBEJIEHUsI 00 OOBEKTHO-OPUEHTUPOBAHHOM MPOrpaMMHUPOBAHUH, TEPMUHOJIOTHN 1 CHHTAKCHCE
s13bIKa, HAy4aTcs CO3ABATH IIPOCThIE MPOrPAMMBI Ha A3BIKE POrpaMMUpOBAHHA Python. Takke yyac HHKH
nporpaMMbl  OCBOST pabory ¢ 6asamu JaHHBIX IPU TOMOLIM A3BIKA 3aIPOCOB SQL, anroputvsl H
CTPYKTYpbI IaHHbIX, MHCTpyMeHThI Linux, Git, Docker, TeXHONIOr MM 1 HHCTPYMCHTBI CI/CD.

BakHyI0 YaCTh MpPOrpaMMbl J@HHOTO Kypca COCTABISIOT MPAKTHYECKUE 3alaHus, MOITOMY yHarMecH
CMOTYT TIONYYUTh PeasbHbli ONbIT Pa3paboTKU MPOrpaMMHOro 0GecreHeHus.

B pesynsrare 00y4eHus CIylIaTe/id OCBOAT:

e 06nacTh NPUMEHEHHs U CHHTaKcHC python;
MPUHLMNBL HamMcaHus SPQEKTUBHOro 1 6e30MmacHoro Kojia Ha python;
cpencTBa 06paboTKK/0TIaAKK MpHoKenuit Ha python;
ocHoBHble kKoHneniu OOI;
paboty ¢ 6a3amu JaHHBIX ¢ noMouibio SQL;
AJITOPUTMBI 1 CTPYKTYPbI 1aHHBIX;
paboTy ¢ OnepaLnoHHOM chcTeMoii Linux;
paboty ¢ cuctemoii Koutpons sepcuit GIT;
MHCTPYMEHT KoHTelHepu3aluu Docker;
unctpymentsl CI/CD.

3afauamu npodeccHoHambHOM NepenoAroToBKH ABAIOTCA:

e rnpuobpeTeHHE CTYIEHTAMH HABBLIKOB MPOEKTHPOBAHMs U peanu3alliu NPUIIOXKEHUH HA A3BIKE
Python ¢ ucro/p30BaHNEM IPHEMOB O0BEKTHO-OPHEHTUPOBAHHOIO NporpaMMHUpOBaHUs;

e OBIaJEHHE CTYJIEHTAMH COBPEMEHHBIX TPAKTHK pa3pabOTKH: HCIONIb30BAHHUE IDE, cuztembl
KOHTPOJIsS BEPCH i, HHCTPYMEHTOB KOHTEHHEPU3aLlMKi, HHCTPYMEHTOB CI/CD.

Llenesast ay M TOpUs POrpaMMBL:

e cheuMaJucThl 663 onbiTa IPOrpaMMHpPOBAHUS;
WUT-crienuanicThl, JKeJaiole OBIajeTh NpaBuiaMy si3bika TporpaMmuposaius Python u
COBPEMEHHBIMM MHCTPYMEHTAMM pa3paboTKH, sBJSIOLIMMHUCA CTaHAapTaMu i paspabo—4MKOB
Python;

® CreuMalMCTBI, OKEeJalollhe  NMepeKBaluULUpoBaThcs B pa3pabOTUMKOB  MPOTpav MHOro
obecreuenns Ha s3bike Python.



[Iporpamma OyfeT NMOCTpPOEHA MO OYHOMY MPHHLMIY C MPUMEHEHHEM JUCTAHLMOHHBIX TeXHOJIOTEH (C
TPAMEHEHHEM JIEKTPOHHOTO OOYYEHHs M JMCTAHLMOHHBIX 00pasoBarellbHbIX TEXHOJOruil) B ¢opmare
BeOMHAPOB, KoTOpbIe 3aiiMyT 138 aK.4.

[penonasarensmMu porpamMmsbl GyjtyT aBnatees npenoaasarent MOTH, umerolue onbIT npenojasarus u
KOHCY/IBTHPOBAHHS MO 3aSBICHHbIM MOZY/SIM, @ TAOKE OMBIT MPAKTHYECKOH paboThl B OTCHECTBEHHbIX
/MK 3apyBesKHBIX OpraHu3aLisX B cepe AeATeIbHOCTH, COBMNAjaIoONIeH ¢ HanpaB/IeHUEM NPENoAaBEHU.
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