degepaibHOE TOCYIAPCTBEHHOE ABTOHOMHOE 00pa3oBaTe/ibHOe
y4peKIeHne BhICIIEro 00pa3oBaHus
«MOCKOBCKHI (PU3HKO-TEXHUYECKHUH HHCTHTYT
(HaLMOHAJILHBIN HCCJIEN0BATEIbCKHI YHHBEPCHTET))

YTBEPKAEHO
JAupexTop
A.B. Manees

PaGouyas nporpamMma qucuunJIMHbI (MOXYJIs1)

10 JUCHHUILIMHE: [TporpammupoBanue Ha Python
110 HANPABJICHUIO: IIporpaMMHast HHKECHEPHUS
Npo(puIb NOATOTOBKH: Pa3paboTka nporpaMMHO-UH(POPMAMOHHBIX CUCTEM

BbICIIIAs! LLIKOJIA IPOTPaMMHOM HHXEHEpUU
BbICIIIAs! LIIKOJIA IPOTPaMMHOM HHXEHEpUU

Kypc: 1
KBaJIMpUKALS: GakanaBp

Cemectp, GopMBI IPOMEXKYTOUHOH arTecTauuu: 2 (BeceHHUN) - nddepeHunpoBaHHblil 3a4eT

AynutopHbIX 4acoB: 60 Bcero, B TOM 4HCIIE:
nexuud: 30 yac.
cemuHapsl: 30 gac.
nabopatopusle 3ansaTus: 0 gac.

CamocrositensHas padora: 48 yac.

Bcero gacos: 108, Bcero 3au. en.: 3

[Iporpammy cocraBui: A.B. Co3blkuH, KaHJI. TEXH. HayK

[Iporpamma obcyxieHa Ha 3ace/JaHUM BBICIICH MIKOJIBI TporpaMMHoi urxenepun 19.03.2025



AHHOTANMA

HanHblil Kypc pa3paboraH i yrayOoneHHoro m3ydeHust Python, B ToM umcne ero nmpuMeHEHUs B aHalu3e

JAHHBIX, pa3paboTke web-TpuIoKeH.
1. lean u 3apa4n

]_le.]'lb AUCHUIIINHBI

®  OBJIQJICHHE NPAKTUUECKUMH HaBBIKAMH HCIIOJIb30BAaHUS s3bIKa MporpamMMmupoBanus Python mms
MOJTOTOBKY M aHAJIN3A AAHHBIX, PEIICHUS aHAJTUTUISCKUX U CTaTUCTUYECKUX 3ajiad, BeO-pa3padoTKu.

33]13‘[1/[ JAUCHUIIINHBI

OCBOEGHHE S3bIKa IPOrpaMMHUpPOBaHUs U TuiaTdopmsl Python;

2. Ilepeyens opMupyeMBbIX KOMIIETeH M

U3y4YeHHe CUCTEeMBbI KOHTpoJs Bepcuit Git;

n3y4eHne 0COOCHHOCTEH 00BEKTHO-OPUEHTUPOBAHHOTO IporpaMMupoBanus B Python;

pa3BUTHE HABBIKOB CO3aHNs ()YHKIIMOHAIBHBIX BEO-TPUIIOKEHHIA;

pa3BUTHE HABBIKOB IPUMEHEHUS S3bIKa porpammupoBanus Python nnst paboTel ¢ 6azamu JaHHBIX.

OcBocHue AUCHUIIJIMHBI HAITPABJICHO Ha (bOpMI/IpOBaHI/Ie (W1 ($91474:0)11170,€ KOMHeTeHL[I/Iﬁi

KOI[ 1 HAMMCHOBAHUEC KOMIICTCHIIMHN

I/IHI[I/IKaTOpBI JOCTHIXKCHHUA KOMIICTCHIIMH

YK-2 CriocoGen onpenensite Kpyr 3a1a4d B
paMKax MOCTaBJICHHOM LENN U BBIOMPATh
OIITHMAJIbHBIE CTIOCOOBI UX PELICHUs], UCXOIS U3
JEHCTBYIOIIUX PAaBOBBIX HOPM, HUMEIOLITHXCSI
PECYPCOB U OTpaHUYEHUIN

VK-2.1 ®opMynupyer COBOKYNHOCTh B3aUMOCBSI3aHHBIX
3aJa4 B paMKax I[IOCTaBJIEHHOW  1enu  paboThl,
o0ecreynBaroInX ee JIOCTHKEHUE. Omnpenensier
OXKUJaeMbl€ Pe3yJIbTaThl PEIICHUS TOCTABIEHHBIX 3a7a4y

VYK-2.2 TIIpoektupyer peuieHHe KOHKPETHOM 3a7aqu
MpOEKTa, BBIOMpAas ONTUMAJIbHBIA CHOCOO ee pelIeHus,
UCXOZsl U3 NEMCTBYIOIUX NPABOBBIX HOPM U HMEIOLIUXCS
PECYPCOB U OTpaHUYECHUHI

OIIK-2 CriocobeH noHuMaTh IPUHIHITBL
paboThl COBpeMEHHBIX HH()OPMAITMOHHBIX
TEXHOJIOTUI U IPOrPaMMHBIX CPEICTB, B TOM
YHCIIe OTEYECTBEHHOTO IIPOU3BOJICTBA, U
UCTIONTb30BaTh UX TP PEIICHUU 3a1a4
npoheCCHOHANTLHOM ESTENbHOCTH

OIIK-2.1 CnocobeH wuCHoOIBL30BaTh WHGPOPMALUOHHBIC
TEXHOJIOTUM U TPOrpaMMHBIE CpEICTBA, B TOM YHUCIIE
OTEYECTBEHHOTO IPOU3BOJACTBA, MPHU PEUICHHU 33434
npodeccuoHaIBHON 1S TeTbHOCTH

[IK-2 Cnocoben ¢popmanuzoBars u
AJITOPUTMU3UPOBATH ITOCTABICHHYIO 3a/1a4y

[IK-2.1 CnocobeH ¢opmann3oBaTb U aITOPUTMU3HPOBATDH
MOCTAaBJICHHYIO 3aJa4y

[IK-2.2 Bnaneer merogamu u npuemMaMu (GopManu3aniud u
NTOPUTMHU3ALUH 33134

3. IlepevyeHpb MIAHUPYEMBIX Pe3yJIbTATOB 00yUE€HUS MO JUCHUILIHHE (MOIYJII0)
B pesynbrare ocBOCHHS TUCIUTUIMHBI 00YYaIONTHUECs JOKHEI

3HATh!
- OCHOBBHI MapcuHra u padbotsl ¢ API;

- OCHOBBI BH3yaJI3aluy JaHHBIX B Python;

- cUCTeMY KOHTpoIIsl Bepcuit Git 1 0coOeHHOCTH pabOTHI C HEl;

- ocobeHHOCTH KoMaHAHOU paboTel B Git u GitHub;

- IPUHIMITBI 00BEKTHO-OPUEHTHPOBAHHOTO POTrPaMMHUPOBAHHUS;
- oco0eHHOCTH padoThl ¢ 6a3amu JaHHbBIX U3 Python;

- MOJLyJIY, TIaKeThI, IMIOPTHI B Python;
- BO3MO)KHOCTH BE0-CKPaIMHTIa;
- BeO-PpeiimBopk Django;

- TEXHUKHU Ucnoib30BaHus Python B BeO-pa3paboTke.

YMETb:




- UCTIONIb30BaTh PETYISPHBIC BHIPAKCHHUS;
- pemiaTh 3a7a4M KIacCU(UKAIMK U KIIaCTepU3aLNH1;
- pabotarth ¢ JOKaJbHBIM peno3uropuem B Git;
- pabotarth ¢ ynaneHHbIM peniosutoprem yepes GitHub;
- paborath ¢ (hailIoBOM CUCTEMOI];
- pabotath ¢ BHentHUM API;
- cnoJb30BaTh Select-3anpockr;
- IPUMEHATH PETYNSAPHbIC BEIPAKCHNUS;
- paborats c ORM;
- ncnofb3oBath Python B BeG-pa3paborke.
BIIAJICTh!

- HaBBIKAMH PaOOTHI C TaHHBIMU;

- HaBbIKaMH KOMaH1HOM pabotel B Git 1 GitHub;

- HaBBIKAMH PabOTHI ¢ pa3HBIMU (hopMaTamMu JaHHBIX;

- HaBBIKAMH Pa0OTHI C KIaCCaMH;

- crtocobamu paboThl ¢ 6a3aMu AaHHBIX U3 Python;

- HaBBIKAMM IPUMEHEHHS UTEPATOPOB, TEHEPATOPOB, IEKOPATOPOB;

- IpUeMaMH TeCTHpOBaHHs Django-npuitoyKeHuit ¢ ucnoiabp3oBanueM Pytest.

4. Coep:xanue JUCUMILIUHBI (MOYJIs), CTPYKTYPHPOBAaHHOE 10 TeMaM (pa3iesiaM) ¢ yKazaHueM
OTBEJICHHOI'0 HA HUX KOJMYECTBA AKAAEMHYECKUX YaCOB 1 BHI0B Y4eOHBIX 3aHATHI

4.1. Pa3znenbl TUCTMITIIMHEI (MOJYJISI) ¥ TPYJIOEMKOCTH TI0 BUJaM yUEOHBIX 3aHSATHIA

TpynoeMKOCTb 110 BUAAM YUE€OHBIX 3aHATUH, BKIIIOYAs
CaMOCTOSITENIbHYO padoTy, Jac.
No Tema (pa3nen) TUCIUTUTMHBI
Camocr.
Jlekrum | Cemunapsr | JlaGopar. paboTsr
pabora
1 Co3nanune web-npunoxenuii B Python 6 6 9
2 Python nns ananmza naHHBIX 6 6 9
3 Craructuka B Python 6 6 10
4 Git - cucrema KOHTPOJISl Bepcuit 6 6 10
5 Django: cozganue  (QyHKIHMOHAIBHBIX 6 6 10
BEO-TIPUIIOKEHHI
Nroro yacos 30 30 48
[loaroroBka k sK3aMeHy 0 gac.
OO01mas TpynoEMKOCTh 108 yvac., 3 3au.en.

4.2. CopaepxaHue TUCHUILTAHBI (MOIYJIsl), CTPYKTYpUPOBAHHOE 110 TeMaM (pasjieiiam)
Cemecrtp: 2 (Becennuit)
1. Co3nanue web-npunoxenunii B Python
VYrnyonennsiii Python. MHOTOIOTOYHOE ¥ aCHHXPOHHOE MTPOrPaMMUPOBAHUE.
2. Python nnst aHanu3a JaHHBIX

Pabora c daiinoBoii cucremori u mMomynu. Mckmodenuss u oOpabotka ommbok. [loHsTHE Kiacca.
PerynspHble BhIpaKeHHS © OCHOBBI CHHTAaKCHUECKOTro pazbopa. bubmmorexu. bubnmorexka numpy.
BerancnurenbHbie 3agaun. bubnnoreka Pandas. @ynknuu m pabora ¢ gaHHbIMH. [IpogBUHYTHIN
pandas. OcHoBbl mapcunra u padotet ¢ API.



3. Craructuka B Python

bazoBbie nonsTst craructrki. OCHOBBI BU3yanu3anuu JaHHbIX B Python (0nbmmorekn matplotlib u
seaborn). Ciyuaitabie coObitusi. CiryyaitHble BeTHMYMHBL. Koppensnus u KOppensiHOHHBIA aHaIn3.
3agaun kiaccuuKanuu U Kiactepusanuu. JloBeputenbHble HHTEpBaibl. CTaTUCTHYECKas TIPOBEPKa
THITOTE3 JUIS HECBA3aHHBIX BHIOOPOK. CTaTUCTHYECKasi MPOBEPKa THITOTE3 JUIS CBSI3AHHBIX BBHIOOPOK.
A/B TecTbl ¥ Kak uX nMpoBonuTh. Kelic-ctanm.

4. Git - cucTemMa KOHTPOJIISI BepCchit

3HAKOMCTBO ¢ cHUCTeMOW KOHTpous Bepcuii Git. Pabora ¢ okanbHbIM peno3utopuem B Git. Pabora ¢
yaasieHHbIM penosuropueM uepe3 GitHub. Komangnas patdora B Git u GitHub.

5. Django: coznanue (yHKIMOHATBHBIX BEO-NPUIIOKEHUN

3nakomcTBO ¢ Django. [ToaroroBka u 3amyck npoekra. O6paboTrka 3ampocoB U mabnonsl. Padora ¢
ORM. 3nakomctBo ¢ APl nHa mpumepe Django REST framework. CRUD B DRF. Pa3znenenue
nocryna B DRF. TectupoBanne Django-npuiioskeHuii ¢ ucronb30BanneM Pytest.

5. Onucanue MaTepuaJbHO-TeXHHYECKOH 0a3bl, HeOOXOIMMON AJIl OCYylIeCTBJIECHHS 00pa30BaTEJILHOIO
npouecca 1no JUCHUILINHE (MOIYJII0)

VYueOHast aymuTopus, OCHAIICHHAs! KOMIIBIOTEPaMH AJIsl KAXK0TO CTYICHTA.
6.IlepeyeHb pekoMeHAyeMOM JIUTEPATYPHI

OcHOBHas JIuTEparypa
1. zygaem Python: mporpamMmmupoBaHue Urp, BU3yalu3alys JaHHbIX, BEO-TTPUIOKEHNUS, [ PyKOBOJICTBO |
/2. Martuz. — Cankr-IletepOypr, [Turep, 2020.— URL: https://ibooks.ru/bookshelf/371712/reading
(nara obpamenus: 24.11.2020). - Ionnsiii Tekct (Pexxum goctyna : u3 cetut MOTU / Ynanennsiii
JOCTYI)
Pexomenayemas nmurepatypa Ui CaMOCTOSTEIEHOTO H3yYeHHUS

1. Konsipun, A. C. Ilporpammupoanue Ha Python: yue6HOe mocobue / A. C. Kombipun, T. JI. Canosa.
— Mocksa: ®JIMHTA, 2021. — 48 ¢. — ISBN 978-5-9765-4753-7. — Tekct: anekTpoHHbIi // Jlanb:
aNeKTpOoHHO-O0ubmmoTeunas cucrema. — URL: https://e.lanbook.com/book

2. @enopos, J. 0. [IporpammupoBanue Ha s3bIKE BBICOKOTO ypoBHs Python: yuebnoe nocobue s
By30B / JI. FO. ®enopoB. — 3-e u3a., nepepad. u pon. — Mocksa: M3narenscto FOpaiit, 2022. — 210
c. — (Bricmee oopazoBanue). — ISBN 978-5-534-14638-7. — TekcT: 3neKTpOHHBIH //
Oo6pazosarenpHas miardopma FOpaiit [caliT]. — URL: https://urait.ru/bcode/492920

3. Yepnspimes, C. A. OcHoBbl nporpammupoBanus Ha Python: yae6Hoe nocobue nms By3os / C. A.
UYepnsiieB. — Mocksa: M3natensctBo FOpaiit, 2022. — 286 c. — (Briciiee oopazoBanue). — I[ISBN
978-5-534-14350-8. — TexkcT: anekrponHsiii // OOpazoBarensHas miuargopma IOpaiit [caiit]. — URL:
https://urait.ru/bcode/496893

JomnonHurensHas aureparypa
Pexomentyemast muteparypa A CaMOCTOSATENBHOTO U3yYEHUS

1. T'aupenxo, U. I. TexHomoruu u MeTOIbI IPOrpaMMHUPOBaHuUs: yueOHoe nocodue s By3os / U. I
I'annenko, @. @. [1asnos, . FO. ®enopoB. — Mocksa: M3narensctBo KOpaiit, 2022. — 235 ¢. —
(Briciee oopazoBanue). — ISBN 978-5-534-02816-4. — Tekct: anekrponnsiii // OOpa3oBatenbHas
miatdopma KOpaiir [caiit]. — URL: https://urait.ru/bcode/489920

2. WmomeukuH, B. M. OcCHOBBI HCIIOJIB30BaHUS M IPOCKTUPOBAHUS 0a3 TaHHBIX: YU€OHHK 17151 By30B /
B. M. Unromeuknn. — MockBa: M3narensctBo FOpaiit, 2022. — 213 ¢. — (Bricuiee oOpa3zoBanue). —
ISBN 978-5-534-03617-6. — TexcT: anexTpoHHsIit / OOpa3oBarenbHas miatdopma HOpaiit [caliT]. —
URL: https://urait.ru/bcode/488604



7. llepedyenn pecypcoB HH(POPMANMOHHO-TEJIEKOMMYHMKAIMOHHOI ceTH ""UHTepHeT" , HEOOXOTUMBIX
JJIS OCBOCHUSI JUCUHMILIUHBI (MOLYJIs1)

8. IlepeyeHb MH(POPMANMOHHBIX TEXHOJIOTHIi, HCIIOIb3yEeMbIX NIPH OCYLIECTBJICHNH 00pa30BaTeILHOIO
npouecca 1o AMCuMILINHe (MOAYJII0), BKJIIOYasi lepeYeHb He00X0AUMOr0 NPOrpaMMHOI0 odecredyeHust
¥ HHPOPMALMOHHBIX CIIPABOYHBIX CHCTEM (IIPH HEOOXOAMMOCTH)

Unrepnperarop Python, cpensr pazpaboTku, OMOIMOTEKH IS aHAIKU3a JaHHBIX U MALTMHHOTO
00yueHHs, CHCTEMBI KOHTPOJISI BEPCHUil, THCTPYMEHTSHI [UIsl TECTUPOBAHUS, BUPTYaJIbHbIE OKPYKEHUS,
00JIauHBIE CEPBUCHI.

9. MeToauyeckue yKazaHusi AJis1 00y4ar0IMXCs 10 OCBOCHUIO U CHUIIMHBI (MOIYJIs1)

VYeneninoe ocBoeHue Kypca TpeOyeT HanpsHKEHHOM caMOCTOATEeNIbHOM paboThl cTyaeHTa. B nporpamme
Kypca IIpHUBeIeHO MUHUMAJIbHO HEO0OX0JMMOe BpeMs 1Sl pabOoThI CTy/IEHTa HaJl TEMOH.

CamocrosiTenbHas paboTa BKIIIOUAET B Ce0s:
— npopaboTKy yueOHOTO Marepuana;
— MOZITOTOBKY K NMPAKTHYECKUM 3aHSTUSIM, BBIIIOJHEHHE IOMAIIHUX 33 JaHUMH.



NNPUJIOKEHHUE

OLIEHOYHBIE MATEPHAJIBI IO JUCLHATIIMHE (MOYJTIO)

10 HANPABJICHUIO: IIporpammuas nHXEHEpHs

npopuJib NOArOTOBKHU: Pa3zpabotka nmporpaMmMHO-HH()OPMAIIMOHHBIX CHCTEM
BbICIIIas HIKOJIa HpOFpaMMHOfI HWHXXCHCPUU
BbICIIIas HIKOJIa HpOFpaMMHOfI HWHXXCHCPUU

Kypc: 1

KBaJIH(UKALUS: OakanaBp
Cemectp, hopMBI IPOMEKYTOUHOH arTectanuu: 2 (BeceHHul) - JlnddepeHunpoBaHHblil 3a4eT

PaszpatGoTunk: A.B. Co3bIkuH, KaH]l. TEXH. HAYK



1. Komnerenunu, gopMupyemMsblie B mpouecce U3y4eHus: JUCHUILINHbI

Kox 1 HauMeHoBaHHE KOMIIETEHIINHA

NHaukaTopsl JOCTHKEHHS KOMIIETEHIINH

YK-2 Cnocoben onpenensiTe Kpyr 3a1a4d B
paMKax IMOCTaBJICHHOM LIEH U BEIOHPATH
OINITHMAJIbHBIE CTTIOCOOBI UX PELICHUS, UCXO/IS H3
JEHCTBYIOIUX ITPABOBBIX HOPM, HMEIOIIUXCS
PECYPCOB U OTpaHUYCHUI

YK-2.1 ®opmynupyeT COBOKYNMHOCTh B3aHMMOCBI3aHHBIX
3aJad B paMKax  IIOCTaBJIEHHOW  wenu  paboTsl,
o0ecIeunBaroIINX ee JOCTHIKEHUE. Omnpenensier
OXHJIa€MbI€ Pe3yJIbTaThl PELICHUS IOCTABICHHBIX 3a]a4y

VK-2.2 IIpoektupyeT penieHue KOHKPETHOM 3amadu
MpOEKTa, BBHIOWpAs ONTHUMAIBHBIH CHOCO0 ee pelieHus,
UCXOAsl M3 JEHCTBYIOIIMX MPABOBBIX HOPM U HMEIOLIMXCS
PECYPCOB U OTpaHUYEHUI

OIIK-2 CriocobeH moHUMAaTh PUHITUITBL
paboTbl COBpeMEHHBIX HH()OPMAIIMOHHBIX
TEXHOJIOTU U MPOrPaMMHBIX CPEACTB, B TOM
YHCIIe OTE€YECTBEHHOTO IPOU3BOACTBA, U
UCTIONIB30BaTh X MPH PELICHNH 3a1a4
npo¢ecCHOHANBHON e TeNbHOCTH

OIIK-2.1 CnocobeH wWCHoONIB30BaTh WHPOPMALMOHHEIC
TEXHOJIOTUM W TPOrpaMMHBIC CPEICTBA, B TOM YHUCIIE
OTCYECTBEHHOTO MPOU3BOACTBA, NPH PEIICHUH 3a]1ad
npodecCHOHAIBHON IS TeTbHOCTH

[MK-2 Cnocoben popmanuzoBars u
AJITOPUTMHU3UPOBATH MTOCTABJICHHYIO 3a/1a9y

[MK-2.1 Cnocoben ¢opmann3oBaTh W alTOPUTMU3HPOBATH
MOCTABIICHHYIO 3329y

[IK-2.2 Bnaneer merogamu u npuemMamu (popmanuzauuu u
ITOpUTMU3ALUY 3a/1a4

2. Iloka3aTe/in OLlEHUBAHUA KOMITETEH U

B pesynbrare n3ydenus aucuuiuinael «[IporpamMmmupoBanue Ha Pythony» oOy4atonuiics nomkeH:

3HATh:
- OCHOBBI MapcuHra u padbotsi ¢ API;

- OCHOBBI BU3yaJIN3alliy IaHHBIX B Python;

- cucteMy KOHTposs Bepeuit Git 1 0coOOeHHOCTH PabOTHI C HEl;

- 0cOOEHHOCTH KOMaHAHOH paboTel B Git u GitHub;

- IPUHIIMITBI 00BEKTHO-OPUEHTHPOBAHHOTO POTPaMMHPOBAHHS;
- 0co0eHHOCTH paboThI ¢ Oazamu JaHHBIX U3 Python;

- MOAYJIH, TIAKeTHI, UMIOPTHI B Python;
- BO3MOXXHOCTH BEO-CKpaIMHra,;
- BeO-PpeitmBopk Django;

- TEXHUKHU UcTionb3oBaHus Python B BeO-pa3paboTke.

yMeTh:
- HCI0JIb30BaTh PETYJISIPHBIE BEIPAXKEHUS;

- peliaTh 3aaa4u Knaccm’pnxaunn " KJIaCTCpHU3alluu,

- paboTaTh C JIOKAJILHBIM PETIO3UTOPHEM B

Git;

- pabotath ¢ yraneHHbIM peniosutopuemM depes GitHub;

- paborath ¢ (haiIoBOI CUCTEMOI;

- paborats ¢ BHemHUM API;

- UCTIONB30BaTh Select-3ampocsr;

- IPUMEHSATH PEryJsiPHbIC BBIPAKECHUS;

- paborars ¢ ORM;

- HcroNb30Bath Python B BeO-pa3paboTke.
BJa/IeTh:

- HaBbIKaMH pa60TBI C JaHHBIMU;

- HaBbIKaMH KoMaHiHO# padotsl B Git u GitHub;
- HaBbIKaMH PabOTHI ¢ pa3HBIMH (OpMaTaMu JTaHHBIX;

- HaBbIKaMH pa6OTBI C KJlaCCaMM,

- crtocobamu paboThl ¢ 6a3aMu JaHHBIX U3 Python;
- HaBbIKAMH MTPUMEHEHHSI UTEPaTOPOB, TEHEPATOPOB, JEKOPATOPOB;
- IpreMaMu TecTupoBaHus Django-npunoxkeHuit ¢ ucnonb3oBanueM Pytest.




3. Ilepeu

€Hb TUIIOBBIX (l'lpl/IMepHLIX) BOIIPOCOB, 33[{3}[]/1]7[, TEM IJIsl MOATOTOBKH K TEKYIIEMY KOHTPOJIIO

Bo BpeMs Tekyl1ero KOHTpOoJIsl CTYJEHT JOJKEH YMETh OTBETUTDH Ha CIIELYIOIIUE BOIIPOCHI:
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. Pabota c ¢aitnoBoii cucteMoii 1 MOTYJIH.

. Ucxnrouenns n o6paboTKa OnrmooK.

. [lonsaTHe knacca.

. PerynsipHele BbIpaXeHUsI 1 OCHOBBI CHHTAKCHYECKOTO pazbopa.
. bubmorexwu.

. bubnmoreka numpy.

. BeraucnurensHble 3a1a4u.

. bubnmmoreka Pandas.

. @yHKumu 1 paboTa ¢ JTaHHBIMU.

. [IponBunyTHIii pandas.

. OcHOBBI mapcuHra U paboTsl ¢ API.

. ba3oBble MOHATHSA CTATHCTUKHU.

. OcHOBBI BH3yasIM3anuu NaHHbX B Python (6ubnmorexu matplotlib u seaborn).
. CnyyaiiHble COOBITHS.

. CtydaiiHble BeIMYHHBI.

. Koppensiuus 1 KoppensioHHbIH aHaIH3.

. 3agaun kaccuuKaMy U KJIacTepU3aluu.

. JloBepHuTeNnbHBIE HHTEPBAJIBL.

. Craructuyeckas MpoBepKa rUIoTes3 JIs HECBA3aHHbBIX BHIOOPOK.
. Craructuyeckas IpoBepKa TUIOTE3 IS CBA3aHHBIX BEIOOPOK.

. A/B TecThl ¥ KaK UX IPOBOJIUTb.

. Keiic-cranu.

. PaGota ¢ nokanbHbIM peniozutopuem B Git.

. PaGora ¢ ymanennsim penosuropuem yepes GitHub.

. Komannnas padora B Git u GitHub.

. OOBEKTHI M KIIACCHI.

. B3aumonerlictBue MEXAy HUMH.

. HacienoBanue, HHKANCyIAMS U TOJTUMOP(HHU3M.

. OTkpbITHE U YTeHHE (Daiina.

. 3amuch B aii.

. PaGota ¢ pazubimu popmaramu JaHHBIX.

. PaGota ¢ 6ubnmorekoii requests, http-3anpocsr.

. PaGota ¢ knaccamu Ha nmpumepe API VK.

. Select-3anpockl, BEIOOPKH U3 OJJHON TaOJIUIIBL.

. IlpoaBunyTas BEIOOPKA TaHHBIX.

. PaGota ¢ PostgreSQL u3 Python.

. Python u 6a3b1 nanabix. ORM.

. Monynu, naketsl, iMIopTthl B Python.

. PerynsipHele BeIpaxeHUs.

. BeG-ckpanunr.

. Uteparopsl, reHepaTopsl.

. O6paboTka 3arpocoB 1 Ma0IOHbI.

. Pabora ¢ ORM.

. API na mpumepe Django REST framework.

. Paznenenue nocryna B DRF.

. TecrupoBanue Django-npusoxkeHuii ¢ ucnonb3oBanuem Pytest.
. YcranoBka naketoB B Ubuntu. Mapipytuzanusi.

. CBsi3pIBaHME XOCTHHTA (PAWIIOB U 3ayCcKa BeO-TIPUIIOKEHMSI.

. Ucnionb3oBanue OMOTHUTENBHBIX (HaiioB st paboThl BEO-TIPUITOKEHHS.



Bo BpeMsA 3aHATHI MOTYT HNPOXOAUTH UHTCPAKTUBHBIC O6CY)K,Z[CHI/I$I B HaTax Kypca, 4To 6YILCT SABIIATHCA
JIOMAIITHUM 3aJIlaHueM. YCIICITHOE BBLITIOJHEHHUE BCEX 3aJaHMI I10 KYpPCY U BBIITOJIHEHUE KOHTPOJIbHBIX
Cpc30B 3HAHUN AacT NMPECUMYIICCTBO HA DK3aMCHC.

4. IlepeyeHb THNOBBIX (IPMMEPHBIX) BOIPOCOB M TeM JJISI IPOBeAEeHHUA NIPOMEKYTOYHOM aTTecTalluu
o0y4yarommxcst

[IprMepbl UTOTOBBIX 331aHUIA:
3ananue 1.

B narmke nexuT HEKOTOpOe KomnuecTBo (aiinoB. KonndecTBo n MMeHa 3apaHee N3BECTHBI.
Heo6xoa1Mo 00beANHUTE MX B OJUH MO CICTYIOUIUM IpaBHIIaM:

ConepxuMoe HMCXOAHBIX (DaiiJIoOB B pe3ybTUpYyIOmEeM (aiiie ITOIDKHO OBITh OTCOPTHUPOBAHO I1O
KOJIMYECTBY CTPOK B HUX (TO €CTh MEPBBIM HY)KHO 3amucaTh (paiiia ¢ HAMMEHBITUM KOJTMYE€CTBOM CTPOK,
a TIOCJICIHAM - C HAHOOIIBIITUM).

Conepxumoe Qaiina JOHKHO MpeaBapsAThCs caykeOHoH nHpopManuend Ha 2-X cTpokax: ums (aiia u
KOJIMYECTBO CTPOK B HEM.

3aganue 2.

VY Sunexc./lucka ectb oueHb ynoOHoe u npocroe APIL. Jlnst omucaHust BCeX €ro METOIOB CYIIECTBYET
[Momuron. HyxHo Hamucarh mporpaMMy, KOTopasi IPUHAMAET Ha BXOJl MyTh JI0 (haiiia Ha KOMITbIOTEpE
U coxpansaeT Ha Anaekc.JJuck ¢ TaKuM xKe UMEHEM.

Bce orBeThl mpuxonsT B popmare json;
3arpy3ka ¢aiiya o cCbUIKEe TPOUCXOIUT C MOMOILBI0 METO/IA put U epeAadn TyJla JaHHbBIX;
TokeH MOXHO TOIY4UTh, KIIMKHYB Ha Nojurone Ha KHonky "Ilomyunts OAuth-Token".

3ananue 3.

Hopaborats kinacc Flat Iterator B 3aganHoM kozie. JloKeH MOMYYUThCS UTEPATOP, KOTOPBIN MPUHUMAET
CIIMCOK CIMCKOB M BO3BPAIIAET UX MJIOCKOE MPEACTABICHUE, T. €. IOCIEI0BATEIbHOCTD, COCTOSIIYIO U3
BJIOKEHHBIX 2eMeHToB. DyHKIH test B KoJie TakKe JIOJKHA 0TpadoTaTh 6e3 omrboK.

Hopaborats GyHkiuio Flat generator. JIomkeH NMOTYYUTHCSA TEHEPATOP, KOTOPBIA MPUHUMAET CITUCOK
CIIMCKOB M BO3BpAIlaeT UX IUIOCKOE mpecTaBicHue. OyHKIMS test B KoJie TakkKe JI0JDKHA 0TpadoTaTh
0e3 omunooK.

Hammcarp ureparop, 06pa6aTLIBaIOH_II/Iﬁ CIIMCKHU C JTFOOBIM YPOBHCM BJIOKCHHOCTH.
Hammcarp reseparop, O6pa6aTBIBaIOH.IPII>i CIIMCKM C JTFOOBIM YPOBHCM BJIOKCHHOCTH.

3ananue 4.

Cnenarb kordurypanuro docker-compose Bamiero npoexra.

Pesynsratom nomkxeH Obith  docker-compose.yml ¢ain ¢ omucaHueMm KoH(urypauuu A
pa3BepPTHIBAHUS TPUIOKCHHUS.

Jns co3manus KOHQUTYpalul HEOOXOJUM 00pa3 CBOETO MPOEKTa, a 3HAYUT TPEIBAPUTEIHHO
HeobxomuMmo omucath Dockerfile, cienars 00pa3 u motom yxe nucath docker-compose.yml .

Kondurypauus gomxkHa coctosTh U3 3-x KOHTEeHHEpoB: backend, postgres, nginx.
KonreitHeprl 00beqUHSIOTCA B CETh, KOTOpasi paboTaroT B CBSI3KE:

Nginx pabortaer B KadecTBe proxy-http uis NepechUIKH IMHAMHYECKHX 3ampocoB K Django wim
BO3Bpamas craruueckue html daimsr.

PostgreSQL 3anyckaercst no Django.
Django 3amyckaercst uepe3 Gunicorn.



Kpurepun onennBanus
OTINYHO
10 BcecTopoHHHME, CHCTEMAaTW3UPOBAaHHBIC, IIyOOKHE 3HAHUS Y4eOHOH MpOrpamMmbl JUCLMIUIMHBI U
YMEHHE YBEpEHHO NPHUMEHSATh MX Ha IMPAKTUKE NPH PEIICHUH KOHKPETHBIX 3ajad, CBOOOAHOE H
MpaBUILHOE 00OCHOBAaHHUE MPUHSTHIX PEILICHUI;
9 cucremaru3upoBaHHbIE, ITyOOKHE 3HAHUS Y4eOHOM MporpaMMbl TUCHUIUIMHBI M YMEHUE YBEPEHHO
MPUMEHSATh WX HA MPAKTHKE NPU PELICHWH KOHKPETHBIX 3a]ay, MNpaBHWIbHOE 000CHOBAaHUE MPHUHATHIX
peLIEHN;
8 mryOokue 3HaHHMA y4eOHOW MPOrpaMMbl JUCLUIIMHEL U yMEHHE MPUMEHATh UX Ha MPAKTUKE IPU
peIIeHUH KOHKPETHBIX 3a]1a4, IpaBUJIbHOE 000CHOBAaHHUE MPUHATHIX PELICHUH;

XOpOIIO

7 TBEpIO 3HAET MaTrepuaj, rPaMOTHO M MO CYIIECTBY HM3JaraeT €ro, yMeeT MPUMEHSATh MOIy4YEHHBIE
3HaHUS Ha [IPAKTUKE, HO JIOIYCKAaeT B OTBETE WJIM B PELLICHUU 33]a4 HEKOTOPbIE HETOUHOCTH;

6 3HaeT marepuaj, rpaMOTHO M3JIaraeT €ro, yMeeT NPUMEHSTh NOJyUYEHHbIE 3HAHUS Ha IPAKTHKE, HO
JOITYCKAaeT B OTBETE WIIM B PEIICHHUH 33]1a4 HEKOTOPBIE HETOYHOCTH;

5 3HaeT OCHOBHOM MaTepHall, [PaMOTHO H3JIaraeT €ro, yMeeT MPUMEHSTh MOJyUYCHHbIC 3HAHHS Ha
[IPAKTUKE, HO IOIYyCKAeT B OTBETE WJIU B PEILIEHUU 33]1ad HETOYHOCTH;

YIOBJIETBOPUTEIILHO
4 (¢parMeHTapHBIM, pa3po3HEHHBIA XapakTep 3HAHWM, HEAOCTATOYHO MpaBHIbHBIC (HOPMYITHPOBKH
0a30BbIX TMOHSATHH, HAPYLICHHS JIOTUYECKOM MOCIEA0BAaTEIbHOCTH B H3JIOKEHUH MPOrPaMMHOIO
Marepualia, HO TPy 3TOM OH BIafIeeT OCHOBHBIMHU paszieslaMi y4eOHON HporpaMMmbl, HEOOXOIUMbBIMU
JUI IajJbHEHWHIero oOy4eHUs U MOXKET NMPUMEHATH MOJIyYeHHbIE 3HaHMS MO 00paslly B CTaHIapTHON
CUTYyalluy;

3 xapakTep 3HaHUI JOCTAaTOYEH JUIS JajdbHENIIero o0y4eHust 1 MOJKET IPUMEHSATH MTOTy4YEeHHbIC 3HAHHS
o oOpasiy B CTAaHJAPTHOW CUTYyalluu;

HEYIOBJIETBOPUTEIILHO
2 He 3HaeT OOJIbIIEH YaCTH OCHOBHOTO COAEP)KaHMs y4eOHOM MporpamMMbl AWCHMIUIMHBI, JOIMYCKaeT
rpyobsie ommOKH B (HOPMYJIMPOBKAX OCHOBHBIX TMOHSATHH IUCHMIUIMHBI U HE YMEET MNPaBHIIBHO
UCIIO0JIb30BaTh [10JIyUYEHHbIE 3HAHUS IIPU PELIEHUH TUIIOBBIX PAKTUUECKUX 3a/au.

1 He 3HaeT GOPMYIHPOBOK OCHOBHBIX MOHATHI AMCLUIIMHBI M HE YMEET HCIOJIb30BaTh MOTy4YEHHbIE
3HaHUS IPU PELICHUH TUIIOBBIX IPAKTUYECKUX 3aa4.

5. MeTonuueckne MaTepuaIbl, ONpeIesoNINe MPoueIyPbl OIleHHNBAHUS 3HAHUI, YMEHUIl, HABBHIKOB U
(W1M) oNbITA AESITEILHOCTH

JudepeHnrpoBaHHbIN 3a4eT MO JUCHUIUINHE IPOBOAUTCS B ()OpPME BBHITIOIIHEHUS HTOTOBOTO 3aJaHMS.



