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1. HEJIX OCBOEHUA JUCHUIIJIMHBI

Llenpto ocBoenus aucuumuiuHbl «IIporpammupoBanue Ha Python» sBisercs ocBoeHue
COBPEMEHHOT0 si3blKa mporpammupoBanus «Pythony», wucnonp3oBaHne ero s pelICHHS
KOHKPETHBIX 3a7ad U CO3LAaHMs NPWIOKEHWH. 3anaun aucuuinHsl «IIporpammupoBanue Ha
Python» - nzydenue Tem: CTpyKTypbl JaHHBIX, YIIPABICHHE TOTOKOM, LIUKJIIBI, UTEPAIHs, TOKOJICHNUE,

bynkums, moxynu, OOII, o6paboTka ommbok, padboTa ¢ daiiamu.

Jucuummna «IIporpammupoBanue Ha Pythony» oTHocuTest K 0053aTeIbHON YacTH Y4eOHOTO

Ij1aHa.

2. MECTO JUCHHUIIJIMHBI B CTPYKTYPE OIIOII

3. INIAHUPYEMBIE PE3YJIBTATbBI OBYYEHUA 110 JUCHUIIJIMHE

HJIaHI/IpyeMI)Ie PE3YIbTAThI O6y‘-I€HI/I$I o JUCHHUINIMHEC, COOTHCCCHHBLIC C INIAHUPYCMBIMU

pesynbratamu ocBoeHust OIIOII (koMmeTeHIUAMU U UHIUKATOPaMU JOCTHXKEHUS KOMITETEHITHI )

dopmupyemblie [Tnmanupyemsbie pe3ynbTaThl 00y4eHHUs IO AIUCIUIUIHHE, B HaumenoBanue
KOMITETEHIINN COOTBETCTBHHM C HHAUKATOPOM JOCTIKECHHS KOMIETCHIINU OIICHOYHOTO CPEACTBA
(xox, coneprxkanue WNHpukatop 1oCTHOXKEHUs Pesynpratel 00yuenus no
KOMIICTEHLIMH) KOMIOETEHIINHN OUCITUTLINHE

(K00, codepoicanue UHOUKamopa

OIIK-4. Criocoben
HpI/IMeHHTL Ha
MIPAKTHUKE HOBBIC

OIIK-4.1.
3HaTh: HOBBIE HAYYHbIE
HNPUHLUIIBL U METOABI

3HaET: HOBBIC HAYYHBIC
MNPUHIUIILI 1 METOABI
HCCIIEOBAHUMN.

Hay4HbIE HUCCIIEIOBAHUH. YMeeT: NpUMEHSTh Ha
IIPUHLUIIBLL U OIIK-4.2. IIPAKTUKE HOBBIE HAYYHBIE
METOJIBI YMeTh: IpUMEHATh Ha MPUHLIUIIEL 1 METOZBI
HCCIIEJOBAHNN MIPAKTHKE HOBBIE HAYYHBIE HCCIIEIOBAHH.

HpI/IHHI/IHBI 1 METOAbI
HCCIIeIOBaHUH.

OIIK-4.3.

WMeTh HaBBIKU: IPUMEHEHUS
HOBBIX Hay4HbBIX

HpI/IHHI/IHOB 1 MECTOJ0B
HCCIEA0BAHUS JIJIs1

NmeeT HaBbIKU:
MPUMEHECHHUS HOBBIX
HayYHbBIX

NPUHIUIIOB U METOJIOB
WCCIIEJOBAHUS [UISl PEIICHUS
po¢eCCHOHANBHBIX 3a/1a4.

KonTponbnas padora;
PelTHHr-KOHTPOIB;
9K3aMeH

peleHus
npodecCHOHANBHBIX 3a/1a4.

[IK-2. Cnocoben [IK-2.1. 3nats: 3HaeT: ocHOBHbIE KpuTepun | KoHTponbHas pabora;

BBIOMpATH, [IK-2.1.1. ocHOBHBIE 3¢ GEKTUBHOCTH U KadecTBa | PeHTHHI-KOHTpOIIB;

pa3pabatsiBaTh U kputepur 3PpPEeKTUBHOCTH U | QYHKIIMOHUPOBAHHUS 3K3aMeH

MIPOBOJIUTH KayecTBa CHCTEMBI, OCHOBAaHHOH Ha

AKCTIEPUMEHTAIBHY | (QYHKIIMOHHPOBAHHUS 3HAHUSIX: TOYHOCTb,

0 IIPOBEPKY CHCTEMBI, OCHOBAaHHOM Ha PEJIeBaHTHOCTH,

PpaboTOCIIOCOOHOCT | 3HAHMSIX: TOYHOCTH, JIOCTOBEPHOCTb,

U TIPOTPaMMHBIX PENeBaHTHOCTH, LEJIOCTHOCTB, OBICTPOTA

KOMIIOHEHTOB JIOCTOBEPHOCT, peuieHns 3ajad,

CHCTEM, LIEJIOCTHOCTH, OBICTPOTA HAJICKHOCTb,

OCHOBaHHBIX Ha peleHus 3a1a4, Hale)KHOCTh, | 3aLIUIIEHHOCTh

3HAHUSIX, 110 3alIUIEHHOCTh (YHKIMOHUPOBAHUS

00€eCTIeYeHn 0 (hyHKITMOHUPOBAHUS CHCTEM, | CUCTEM, OCHOBAHHBIX Ha
TpeOyeMBbIX OCHOBaHHBIX Ha 3HAHUIX 3HAHUSIX; METOJIBI, SI3BIKU
KPHUTCPHUEB TIK-2.1.2. MeTOnbI, SI3BIKA U MpoTpaMMHBIE CPEACTBA
3G GEKTUBHOCTH U | IPOTPAaMMHBIE CPEJICTBA pa3paboTKH MPOrpaMMHBIX
KauecTBa pa3pabOTKH MPOTPaMMHBIX KOMITOHEHTOB CHCTEM,




(YHKIMOHUPOBAHU
s

KOMIIOHCHTOB CHCTEM,
OCHOBAaHHBbIX HAa 3HaAHUAX

[IK-2.2. Y™MeTs:

I1K-2.2.1. BeIOHpaTH,
a/IanTHPOBATh,
pa3pabaTeIBaTh U
HUHTETPHUPOBATH
MpOrpaMMHBIE KOMITIOHEHTHI
CHCTEM, OCHOBaHHBIX Ha
3HaHMSIX, C YYETOM OCHOBHBIX
KputepueB d3QPEeKTUBHOCTH U
Ka4yecTBa
(HYHKITOHUPOBAHUS

I1K-2.3. UMeTh HaBBIKU:
I1K-2.3.1.
SKCIEPUMEHTAIbHOU
MIPOBEPKU
paboTOCIIOCOOHOCTH
MMpOorpaMMHBLIX KOMIIOHCHTOB
CHCTEM, OCHOBaHHBIX Ha
3HaHUAX

OCHOBAHHBIX Ha 3HAHUAX

YMeer: BEIOUPATH,

aIan TUPOBATH,
pa3pabarsiBaTh U
WHTETPUPOBATH
MPOTPaMMHBIE KOMITOHEHTBI
CHCTEM, OCHOBaHHBIX Ha
3HAHUSIX, C yUYETOM
OCHOBHBIX KPUTEPHECB

3¢ ()EeKTUBHOCTH U KayeCTBa
(hYyHKITMOHUPOBAHUS

Nmeet HaBBIKH:
SKCIIEPUMEHTAIbHOU
MIPOBEPKHU
PpaboTOCTIOCOOHOCTH
MIPOTPaMMHBIX
KOMITOHEHTOB CHCTEM,
OCHOBaHHBIX Ha 3HAHUSX

4. OBBEM U CTPYKTYPA JUCIHUIIVINHbI

TpynoeMKOCTh TUCIMILTMHBI COCTABIISIET S5 3aUeTHBIX eauHuIl, 180 yacoB

Temarnueckuii nian
(¢opma o0yueHnusi — ouHast

KonrakTtHas pabora Dopmsl
0o0yJaronmxcs TEKYIIIero
C nneaarorn4cCKuM KOHTPOJIA
< pabOTHUKOM < yCIIEBAEMOCTH,
| g | B | e
= = 5 $ 5 o | HPOMEXKYTOUHOM
Ne HaumeHoBanue Tem W/uinu § 9 % 9 § < g 5 aTTecTalluu
/I Pa3JeNoB/TeM AUCLUILIMHBI 8 E = o ; § gé g % (no cemecmpam)
S 2 2 S5O
| £ |28
= S | &
SRS
©
1 OCHOBBI IPOrPAMMHUPOBAHUS 1 |16 | 6 6 3 36 Peiitunr-
Ha si3pike Python KOHTPOJIb Nel
2 HNHcTpyMeHTHI pa3paboTunka 1 | 7-| 6 6 3 36 Peiitunr-
Ha s3e1ke Python 12 KOHTPOIH No2
3 [Npuxnanueie ceps 1 |13-] 6 6 3 36 PeiiTuHr-
puMeHeHHs si3bika Python 18 KOHTposb Ne3
Bcero 3a 1 cemectp: 18 18 108 Ok3ameH, 36
Hamnawe B nuctiimmmnae KIT/KP
Hrtoro no nucLuIuImHe 18 18 108 Dx3ameH, 36




Conep:kanue JJeKIIMOHHBIX 3aHATHI 10 JUCIUILINHE

1. OcHoBbl nporpaMmupoBaHus Ha si3bike Python
®unocodpust Python. Beeaenume B mporpammupoBanue. HWHTepnpeTupyemble SI3bIKH
nporpammupoBanusi. Uareprperatop. IDE. [lepemennsie, OCHOBHbIE TUIIBI IaHHBIX. OCHOBBI
CTpyKTyp naHHbIX. IIponenypHoe mporpammupoBanue. llonarue ¢ynkuuu. Berpoennas
O6ubmmoreka. DneMeHThl (YHKIMOHAJIBLHOTO MporpaMMmupoBaHusi. OCHOBBI OOBEKTHO-
OpHUEHTHPOBaHHOTO NporpammupoBanus (OOIT)

2. HHcTtpymeHTHI pa3paboTurka Ha si3bike Python
bubmuoreku. Penosuropun. WHcTpymentsl pazpaborumka. Code review. Crunm
POTPaMMHUPOBAHUS

3. Tlpuxmanneie chepsl mpuMeHeHus s3bika Python
BsanmopnelictBue ¢ apyrumu nporpamMamu. [loctpoeHrne WHGOPMAIMOHHBIX CHCTEM.
Hctounuku manHbiX. bubnuotexku i aHanuza qaHHbIX B Python. O630p. MHTerpauus c
6azamu nanHbeix. O630p. Bed-mporpammupoBanne Ha Python. O630p.

Conep:kanue J1a00paTOPHBIX 3aHATHIH MO AUCHUIIMHE

OneMeHTH! (YHKIIMOHAIBHOTO pOorpaMMupoBanust Ha Python
OOBeKTHO-OpUEHTUPOBAHHOE NporpaMmmupoBanue Ha Python
bubnuoreku u penozuropun Ha Python

HuctpymenTsl pa3paborunka Python

[TpoBepka koxa. CTuaM nporpaMMHpOBaHUS

Pabota ¢ TekcToBeIMU (aiinamu Ha Python

bubnuoreku ansg ananuza qaHHbBIX Ha Python

WuTterparus 6a3 qaHHeix B Python

Beb-nporpammupoBanue Ha Python

©CoNoak~wWNE

5. OLIEHOYHBIE CPEJICTBA JJISI TEKYIIETO KOHTPOJISI YCIEBAEMOCTH,
MPOMEKYTOUYHOI ATTECTALIMY MO UTOT'AM OCBOEHMS JUCHMUILIUHBI
U YYEBHO-METOJUYECKOE OBECITEYEHUE CAMOCTOSITEJAbHOM PABOTHI
CTYJAEHTOB

5.1. Tekyuii KOHTPOJIb yCIIeBAEMOCTH

Pelituar-xkonTposas Nel

®unocodus Python. Beenenue B nporpamMmmupoBaHue.
WuTepripeTrpyemble sI3bIKH IPOrpaMMUPOBAHUS.
Hurepnperarop. IDE

[TepemeHHbIE, OCHOBHBIE THUIIBI JAHHBIX

OCHOBBI CTPYKTYp JAaHHBIX

[Iponenyproe nmporpammupoBanue. [lorstue GpyHKIINA.
Berpoennas 6ubnmnorexa

OnemMeHTHl GYHKIIMOHAJIBHOTO TPOrpaMMUPOBAHUS
OcHOBBI 00BEKTHO-OPHEHTUPOBAHHOTO Nporpammuposanus (OOIT)

LCoNoOA~AWNE

Pelitunr-konTposns Ne2
1. buGnmoreku
2. Penosuropun
3. HucTtpymeHTHI pazpaboTunka



4. Code review.
5. CTtwim nporpaMMHUpOBaHUs

Pelitunr-kontposs Ne3
1. BszaumoneiictBue ¢ npyrumu nporpamMmami. [loctpoeHre nHPOPMAIIMOHHBIX CHCTEM
2. HMcToyHuKM TaHHBIX
3. bubmuotexu mis ananmza nanHbx B Python. O630p
4. Wnrerpauus ¢ 6azamu naHHbx. O630p
5. Beb6-mporpammupoBanue Ha Python. O630p

5.2. [TpomMeskyTOYHAs aTTeCTAMs 110 UTOTaM OCBOEHUS TUCUUIUINHBI (9K3dMEH)
IIpuMepHBIii IIepeYeHb BOIIPOCOB K OK3aMEHY:

OyHKIMOHANBHOE MporpaMmupoBanue Ha Python.
OOBEKTHO-OpUEHTUPOBAHHOE IIporpamMmmupoBanue Ha Python.
Coznanue mopyneit u nakeroB Ha Python.

Co3nanune 6ubmuorek Ha Python.

Komananas paspabotka Ha Python. Mcnonb3oBanue git.

Omrmagka mporpamm Ha Python.

Pedaxropunr koxa Python.

O0630p koxa Ha Python.

Cpensl pazpabotku (IDE) nHa Python.

0. Pabota ¢ TekcToBbIMU (aiiaMu pa3nuvHbIX popmaroB Ha Python.
1. Pab6ora c 6a3amu gannbix SQL Ha Python.

. Pabota c 6a3oii nannbix sqlite Ha Python.

13. PaGora ¢ 6a3oii nanasix MongoDB na Python.

14. Co3nanue BeO-npunoxenuit Ha Python.

15. Ucnonb3oBanne 6ubnuoreku Python Flask.

16. Ucnonp3oBanne 6udbmuoreku Python Django.

17. MuoronorouHoe nporpaMmupoBanue Ha Python.

18. bubnmoTteku At MHOTOIIOTOYHOTO TIPOTrpaMMupoBanust Ha Python.
19. bubnuoteku 1151 B3aUMOJICHCTBUS C ONEpallMOHHON cuctemMoi Ha Python.
20. bubnmmoTeku 1 aHaM3a JaHHBIX Ha Python.

RRoOoo~NoOR~wNE
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5.3. CamocTosiTeIbHASI padoTa 00y4aI0IIerocs

CamocrosrenbHas paboTa OOYYaIOLIMXCS 3aKJIIOYaeTCss B CAMOCTOSITENIbHOM M3Y4YE€HUHU
OTIENBHBIX TEM, MPAKTHUECKOW pean3aliy 33aJaHhii CaMOCTOATENBHBIX Pa0OT MO ATHM TEMaM,
BBITOJIHEHUH KOHTPOJBHOM paboThl (Tecta). KOHTpOJIb BBHINOJHEHHUS] CaMOCTOSATENIbHOW PabOTHI
MIPOBOJIUTCSI TIPU TEKYIIUX KOHTPOJBHBIX MEPONPHUATHIX W HA MPOMEKYTOUYHOW aTTECTallUU IO
UTOTaM OCBOEHUS TUCIMILIMHBL. YU4eOHO-METOIUUYECKOe 00eCIeYeHne CaMOCTOSITEIbHON paboThl —
OCHOBHast Jutepatypa [1-4], nonmomHuTtensHas auteparypa [1].

IIpuMepHoOe coaep:kaHue KOHTPOJIbHOM padoThI (TECT):
1. BeiGepute OUOIMOTEKH, KOTOPBIE MO3BOJIAIOT BaM paboTaTh C OMepaliMOHHON CUCTEMOM:

e numpy
o flask
e SYyS
e OS
o Kkeras
2. BeiGepuTe OMOIUOTEKH AT CO37JaHNS BEO-TTPUIIOKESHUH:
e selenium
o flask
e scrapy



e django

e requests
3. Beibepute OMOAMOTEKH IS TOCTPOSHUS MHTEIUIEKTYaJIbHBIX CUCTEM:
e openCV
e pytorch
e tornado
e tensorflow

4. Jlnst KakuX 1eneit ¢aiisi ¢ mporpaMMHBIM KOJIOM pa3/ieieH Ha JTOTHYEeCKHE MOTYIIN:
e 4TOOBI YIPOCTUTHh MacIITAOMPOBAHNE U OOCITY)KMBaHHE ITPOTPAMMBI
e YTOOBI YCIIOKHUTH HAaBUTALIMIO TI0 TIPOTpaMMe
e 4YTOOBI UMETH OOJbIIIE (hailioB
5. Uto6s! python Mor OTIIMYaTh OOBIYHBIN MAKET OT KaTajaora, BaM He0OXOAUMO:
e HY)XHO Ha3BaTh Karajor ocoObIM 00pazoM
e BaM HUYEro HE HYXHO, Python Haiizner Bce cam
e BaM HYXXHO J100aBUTH __init__.py (aiin B KaTayuor
6. Kakotii ¢aiin cogepxut nndopmainio, HeoOX0TUMYIO JIJIsl YCTAHOBKH TaKeTa:
¢ README.md

e Setup.py
e Main.py
e MANIFEST.in

7. Kakast komaH/a git OTIpaBiIsSeT U3MEHEHHSI U3 JIOKAITBHOTO PETIO3UTOPHS B YIAIICHHBIN?

e add
e push
e committ

8. Urto Takoe pa3pelieHne KOH(PIUKTOB B git:
e lCIIpaBJICHUE OIMINOOK MpU 00BEINHEHNH BETBEH (HallpuMep, MOCie BBITOJIHEHUS
pull)
e HCIIPABJICHBI OLIMOKY Ipu COMMIt
e HCIPABJIEHBI OIIMOKY IPHU CO3/1aHUM BETBEH
9. Yto HE MOXET caenatp otnaguuk?
e [lomaroBoe BBIIOJHEHHUE KOJA
e IIpocMOTp cTeka BHI30BOB (PYHKIIMI
e ABTOMAaTHYECKHU MPOBEPATH PE3yabTaT (YHKIIMU HA Pa3HBIX 3HAYCHUAX
e BrinonHeHue koaa myreM BBOJA WM Iponycka QyHKIMMA
10. Kakne noaxopl HCIOIB3YIOTCS AJI1 TECTUPOBAHUS IPOrpaMMbl?
e PyuHOe TecTupoBanue
e TectupoBaHue ¢ MOMOLIbIO PYHKIIUI
e ABTOMAaTHYECKOE TECTHPOBAHHE
11. Kakoit komrnoHeHT Python moaxoauT kak /it HamMCaHUs TECTOB, TaK U JIJIsl CO3aHuUs
JTOKYMEHTauu?

e Docstring
e Pytest
e Pdb

12. TIpodmmmrpoBanue Koja 3aKIr0vaeTcs B oucke Hed(PeKTUBHBIX (ParMeHTOB KOJia C
HCIIOJIb30BaHUEM. .7
e CHHTAKCHYECKHUH aHaAIN3 KOJa
e OIpEJeIeHUE BPEMEHU BBIMOJHEHHUS PA3IMYHBIX Pa3/IeoB Ko/ia
e TIIPOBEpKa Pe3yJIbTaTOB pabOThI pa3IMUHbIX Pa3AesioB Kojia
13. Yro mosxet caenath cpena IDE npu pedaxropunre koga?
e lI3BieueHue METOAOB, NIEPEMEHHBIX U KOHCTAHT U3 CYLIECTBYIOIIErO KOa
e l3BieueHue KJIaCCOB U3 CYIIECTBYIOUIUX CUTHATYP KJIACCOB



e lI3BieueHue CTPOK KOMMEHTAPUEB U3 TPOrPaMMHOTO KOJa
14. CrangapToM, ONHMCHIBAIOIIMM MpaBuiia popmatupoBanus koaa Python, sBnsercs:
e [SO 9001-2015
e T'OCT 19.506-79
e MISRA
e PEP8
15. Korga tpedyercst pedakTopuHr:
e BbI paboTaere HaJ KOJOM B KOMaH/E
BbI U3MEHSIETE U TMOJICPKUBACTE CYIIECTBYIOIIUI KO
BbI paboTaeTe HaJl KOJIOM B OJJUHOUYKY
NPEJOCTaBbTE NEPBYIO pab0OUyI0 BEPCHIO KOJa U OOJIbILIE HE PEJAKTHPYUTE ee
CPOK CIIY’KOBI TPOEKTOB OO0JIBIION (TO/IBI, IECATKH JIET)
KO/l HaIlMCaH C HYJIS, a HE OTPEJaKTUPOBAH BEPCUEN IPYroro 4eaoBeKa
BEPCHH MIPOTPAMM MEHSIOTCS OYE€Hb YacTo (HEIEIH, MECSIIbI)

IIpumepHoe conep:xanue CPC:

CamocrositenbHas pabora Nel «Pabota ¢ 6a3amu naHHbIX Ha Pythony

l. [Ipoananmsupyiite TOTOBBIE HaOOpHI JAHHBIX ATtnaca B
MongoDB(https://developer.mongodb.com/article/atlas-sample-datasets). Bber  moxere  aub60
pa3BepHyTh MongoDB nokanbHO, 3arpy3uB HaOOp JaHHBIX, JHOO HMCMIOIB30BaTh oOmako. Jls
pelieHus mpo6ieM BaM He00X0UMO YCTaHOBUTH MOJYJIb Pymongo.

3agaun aHaimmsa:

e Haiinute konmuecTBO 3amucedl B sample weatherdata, roe naBienuwe mensine 1000.
BenuTte 0/1HO YMCIIO B CBOM OTBET.

e B paznene sample restaurants HaiiiuTe, CKOJIBKO PECTOPAHOB B bpoHKCe HMEIOT B CBOEM
Ha3Banuu cioBo “Ena” (manpumep, F&B Foods Llc).

e Haiinute MUHUMAaTbHBIA M MAaKCUMAaIbHBIN BO3pacT KJIMEHTOB B sample supplies. B oTBeTe
HaIUIIUTE YKUCIIa, Pa3JeIeHHbIC 3ansaThIMU, 0e3 nmpobenos. [Ipumep: 28,64.

2. Hamopty 27017 xocra 127.0.0.1 3amymieH cepsep MongoDB c¢ 6a3oii nanubeix db. Dta 6a3a
JAHHBIX COJAEPIKUT KOJIEKIMIO TOJIb30BaTENel, B KOTOPOH MOJIb30BAaTENU XPAHITCS B CIEAYIOIEM
suzge: {"name": "Kenneth", "surname": "Cruz", "age™ 30, "rating": 5.0, "trip_count™: 2478.0,
"registered_at": "2010-04-25", "avg_trip_km™: 6.99, "favorite_music": "Cream",}. Peanu3yiite
¢dbyHKIMIO get ages sum, KOTOpas BO3BpAlllaeT CyMMY BO3PacTOB BCEX IOJIb30BaTeNiel B JAaHHOU
koJutekuuu. st csizu ¢ cepepom MongoDB BaM HE00X0AMMO UCTIOIB30BATh MOTYJIb Pymongo.

CamocrosrenbHas padora Ne2 «Co3nanue BeO-npuinoxenuit Ha Python»
Hcnons3ys ppeiimBopk flask, pazpadortaiite BeO-caliT ¢ IByMs CTpAaHUIIAMHU:

® CTpaHHIa, KOTOpasAd BEPHECT TCKCT IIPHUBECT»

® CTpaHUIIA CO CUETYUKOM, KOTOPBIH BO3BpaIiai Obl YMCIO B BUJIE KOJTUYECTBA TOCETUTENCH,
3alleAINX Ha 3Ty CTpaHuUIly. Te. y MepBOro noceTuTesst €CTh HoMep 1, y BTOporo - Homep 2 U Tak
Janee.

@®oHn  oueHouHbix MarepuanoB (POM) nans  mpoBeNeHHS — aTTECTAllMU  YPOBHS
c(hOPMHUPOBAHHOCTA KOMITETCHIIMN OOyJalOIMUXCA MO0 JUCHHUIUIMHE OQOPMIIIETCS OTISIbHBIM
JIOKYMEHTOM.


https://developer.mongodb.com/article/atlas-sample-datasets

6. YYHAEBHO-METOAUYECKOE U UTHOPOPMAIIMOHHOE OBECIIEYEHUE

JUCIHUIIJINHBI
6.1. KHuroo6ecne4yeHHOCTH
HaumeHoBanue nuteparypsl: aBTOp, Ha3BaHUE, BUJL l'on KHUT'OOBECITEYEHHOCTbD
M3[IaHUA, U3NaTCIBCTBO VSIAHWA | Hanyape B snexTporHOM Katanore DBC
OcHoBHasl IUTEpaTypa

1. 3narononbsckuid, [{. M. OcCHOBBI 2017 https://www.studentlibrary.ru/book/ISBN
MpOTrpaMMHUpPOBaHHUs Ha s3bIke Python : yueOHuK / 9785970605523.html
3maromnonbekuit JI. M. - Mocksa : JIMK Ilpecc, 2017.
- 284 c. - ISBN 978-5-97060-552-3. - Tekcr :
3JEKTPOHHBIN. Pe)XUM JocTyna : o NOJMKCKE.
2. Xaxaes, U. A. [IpakTukyMm 1O aJITOPUTMH3AINA U 2016 https://www.studentlibrary.ru/book/intuit
nporpaMmupoBanuio Ha Python / Xaxaes U. A. - _255.html
Mocksa : HartmonanbsHblit OTKpBITHIN Y HUBEPCUTET
"MHTYUT", 2016. - Tekcr : anekTpoHHBIN. Pesxxum
JTIOCTYTIA : TIO TIOJIITUCKE.
3. Jlenn, M. Python. HenpepbiBHast HHTETpAIUst 1 2020 | https://www.studentlibrary.ru/book/ISBN
nmocraeka / Jleniy M. , tiep. ¢ anr. A. E. MamonoBa, /1. 9785970607978.html
A. benukosa. - Mocksa : JIMK Ilpecc, 2020. - 168 c.
- ISBN 978-5-97060-797-8. - TekcT : 3NEeKTPOHHBIA.
PexxuM mocTyna : 1Mo moArnmcKe.
4. Makkuwn, Y. Python u aHanu3 qanHbeix / Yac 2015 | https://www.studentlibrary.ru/book/ISBN

Makkunnu - Mocksa : [IMK Ilpecc, 2015. -482 c. -
ISBN 978-5-97060-315-4. - TekcT : 2IEKTPOHHBIMH.
Pexxum gocrtyna : mo noanucke

9785970603154.html

HononnurenbHas auTepaTypa

1. Cyzu, P. A. S3b1k porpammupoBanust Python /
Cysu P. A. - Mocksa : Hanmonanbsasiit OTKpBITBIN
Yuusepcuret "MHTYUT", 2016. (OcHOBBI
WH(POPMAITMOHHBIX TexHoJorui) - ISBN 5-9556-
0058-2. - TekcT : aneKTpoHHBIN. Pexum goctymna : mo

2016

MOJITHCKE.

https://www.studentlibrary.ru/book/ISBN
5955600582.html

6.2. [lepuoauyeckue u3IaHUA

1. BeCTHUK KOMIBIOTEPHBIX U MHPOPMALMOHHBIX TexHonoruit ISSN 1810-7206.

2. ludpoBas OHOMMOTEKa HAYYHO-TEXHUYECKUX WU3NaHUM WHCTUTYTA WHXKEHEPOB IO
anekTpoTexHuke u paauodnekrponuke (Institute of Electrical and Electronic Engineers (IEEE)) na

aHTIMICKOM s13bIKe — http://www.ieee.org/ieeexplo

6.3. UnTepHeT-pecypchbl

I'yrn Akagemust — https://scholar.g

re

Academic Search Ultimate EBSCO publishing — http://search.ebscohost.com
eBook Collections Springer Nature — https://link.springer.com/

oogle.ru/

OUEWN S

http: //www bibliocomplectator.ru/available

DJeKTpOoHHO-0MOMoTeuHast cuctema «Jlanpy — https://e.lanbook.com/
VYuuBepcuterckas 6udimmoreka ONLINE — https://biblioclub.ru/

DneKkTpoHHO-O0nbnmoTeuHas cucrema "bubnuoxommiuekrarop" (IPRbooks)

7. DnekTpoHHbIE MH(POpMAIMOHHBIE pecypchl Poccuiickoii rocy1apcTBEeHHON
oubmmorexn https://www.rsl.ru/

8. Hayunas snexkrponnas oudnunoreka «KubdepJlennnkay https://cyberleninka.ru/

9. [TopTan poccuiickoro oopasoBanust Www.edu.ru

10. [TopTan poccuiickux 3MeKTPOHHBIX OnOIHoTeK WWW.elbib.ru



http://www.ieee.org/ieeexplore
http://search.ebscohost.com/
https://link.springer.com/
https://scholar.google.ru/
https://e.lanbook.com/
https://biblioclub.ru/
http://www.bibliocomplectator.ru/available
https://cyberleninka.ru/
http://www.edu.ru/
http://www.elbib.ru/

11. Hayunas snextponHast 6ubarnorexka Www.elLibrary.ru

12. Hayunas 6ubanorexa Bal'VY library.vilsu.ru

13. Yuebnsiii caiit kadeapsr MCITU Bal'V https://ispi.cdo.visu.ru

14.  DnextponHas 6ubmmoreunas cucrema Bul'Y https://visu.bibliotech.ru/

15.  Web of Science Core Collection — http://apps.webofknowledge.com/

16. Ownnaitn-kypce “TIpukiiazHoe mporpaMMupoBaHue Ha si3bike Python” —
https://openedu.ru/course/urfu/PY AP/

17. Real Python Tutorials — https://realpython.com/

7. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE JJUCHUIIJINHBI

Jnst peanuzanuy JaHHOW TUCHUTIITMHBI UMEIOTCS CTIeIIMaIbHBIC TTOMEIICHHUS JIJISl POBEICHUS
3aHSATUNA: 3aHSATUA JIEKIMOHHOTO THUMA, 3aHiATUH JabOpaTOpHOrO THMA, TPYNNOBBIX U
WHJIMBUIYQIbHBIX KOHCYJIbTAIlMH, TEKYIIETO KOHTPOJISI M IMPOMEKYTOUYHOM aTTECTallid, a TaKXKe
MIOMEILIEHUS ISl CAMOCTOSITeNIbHOM padoThl. JIabopaTopHbie pabOThI IPOBOASTCS B KOMIIBIOTEPHOM
KJ1acce, 000pyIOBaHHOM MYJbTUMEAUIMHBIM IMPOSKTOPOM C IKPAHOM M O0ECIICYCHHBIM JOCTYIIOM B

HuTepner.
[epedeHb UCTIONIB3YEMOT0 JIMIEH3HOHHOTO TIPOrPAMMHOTO 00CCIICUCHHUS:
o Onepanuonnas cucrema Microsoft Windows 10
o Oducuerit maker Microsoft Office 2016
o BecmatHo-pacnpocTpanseMoe nporpaMMmuoe odecneuenue (Python —

https://www.python.org/, Be6 - cpena pa3paboTku ais si3bika mporpammupoBanus Python: google
colab - https://colab.research.google.com/, Anaconda solution - https://www.anaconda.com/).



http://www.elibrary.ru/
https://vlsu.bibliotech.ru/
http://apps.webofknowledge.com/
https://www.python.org/
https://colab.research.google.com/
https://www.anaconda.com/

Pa6ouyto nporpammy cocraBui: 3aB. kad. MCIIU U.E. XXuranos ‘L

Peniensent: k.T.H., Beaymumii cnenuanuct otaena UT OO0 «/lay M3onan» @anun [.H. 7,7-1._{- =

[Iporpamma paccmoTpeHa u ogooOpeHa Ha 3aceganuu kadeapsr UCITA

IIporokom Ne 2 or {5, id. M roua

3asenyrommii kadeapoit M.E. XKurano  *

Pabouas mporpamma paccMOoTpeHa M 0J00peHa Ha 3acelaHuu y4yeOHO-METOJUYECKOM KOMHCCHU
HanpasisieHus 09.04.04 «I[IporpaMMHasi HHXEHEPUSI»

ITporokoa Ne b or 15.idk.M roza

y

[Ipencenarens komuccuu U.E. XKuranos 74
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JIMCT IIEPEYTBEPX/JIEHUSA
PABOYEN ITPOT'PAMMBI JTUCITATLIAHBI

Pabouas nporpamma ogob6pena Ha 20 /20 y4eOHBIN TO1a

[Tporoxon 3acenanus kadeapsr Ne oT roaa

3aBenyromuii kadeapoit

Pabouas nporpamma ogobpena Ha 20 /20 y4eOHBIN TO1a

[IpoTokon 3acenanus kaheapsr Ne oT rojaa

3aBenyronuii kageapoi

Pabouas nporpamma ogo6pena ua 20 /20 y4eOHBII roga

[TpoTokon 3acenanus kadeapn Ne oT rojaa

3aBenyromuii kageapoii

Pabouas nporpamma ogo6pena ua 20 /20 y4eOHBII rofa

[TpoTokon 3acenanust kadeapst Ne oT roaa

3aBeayronuii kadenpoit

Pabouas nporpamma oo6peHa Ha 20 /20 y4eOHBbI roaa

ITpoTtokon 3acenanus kadeapst Ne oT roja

3aBeayroniuii kadenpoit

Pa6ouas nporpamma ogo6pena Ha 20 /20 yueOHbIN roja

ITpoTtokon 3acenanus kadeapst Ne oT roja

3aBeyroumii kadgenpoit

Pa6ouas nporpamma ogo6pena Ha 20 /20 yueOHBbIN Toja

[TpoTokon 3acenanust kaheaps Ne oT roaa

3aBeyroumii kadenpoit




JUCT PETUCTPAIIMA U3SMEHEHUI

B pabouyr0 IPOrpaMMy JUCITUTITHHBI
Hpoepammuposanue na Python

00pa30BaTeNbHOM MTPOrpaMMBbI HaNlpaBIIeHUsI TOATOTOBKU 09.04.04«[Ipoepammmuas unsicenepusy,

HAIPABJICHHOCTD: MHiICeHepust UCKYCCMBEHH020 UHMELIeKma (Ma2ucmpamypa)

Howmep BHeceHs! I3MEHEHUS B 9aCcTH/pa3Ieibl Hcnonuurens OcHoBanue
M3MEHEHUS paboueii mporpamMmbl OUO (HOMeEp U JaTa MPOTOKOJIA
3acenanus kadeapbl)
3aBenyromuii kadeapoit /
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