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1 HOACHUTEJIbHAS 3AIIUCKA
1.1 Heab aucuunJInHbI

Lenpto  W3ydyeHUs  JAUCUUIUIMHBI  sBIsieTcss  (opMHpOBaHHME y  OOy4aromIMXCs
MpOoeCCHOHAIBHBIX KOMIIETCHIIMH B OOJACTH TMPOMBINIJIEHHON pa3pabOTKH MPUKIIATHOTO
porpaMMHOTr0 obecrieueHus Ha si3bike Python, BKiTlo4ast ycToiuMBbIe HABBIKU TPOSKTUPOBAHUS,
OTJAJIKH, ONTUMHU3AIMHN ¥ JOKYMEHTUPOBAHHS MPOTPAMMHBIX PEHICHUH ¢ y4€TOM TpeOOBaHMIA
UH(POPMALIMOHHON  0€30MaCHOCTH, AaKTYyalbHBIX OTpPAcleBbIX CTAaHAAPTOB M PEaJTbHBIX
NPUKJIAJIHBIX 33/1a4.

1.2 IlnanupyemMpble pe3yabTaThl H3Y4YeHHU s TUCUMUIIIMHBI

B pe3ynbraTe 0CBOSHUS NUCHUIUIMHBI CTYACHT JOJIKEH

3HATh:

— CUHTaKCHC, CEMaHTHKY, CUCTEMY THUIIOB, OCHOBHbBIE KOJIJIEKIIUU U MOJIeNb maMsitu Python,
a TaK)Ke BO3MOYKHOCTH OOBEKTHO-OPUEHTUPOBAHHOTO U (PYHKIIMOHAIBHOT'O MPOTrPAMMHUPOBAHUS
B SI3BIKE;

— MeXaHU3MBbl 00pabOTKH MCKIIIOYEHUH, KOHTEKCTHBIE MEHEKEePhl, METO/IbI JIOTHPOBAHUS,
OTIAAKU ¥ MPOPHINPOBAHUS KOJIA;

— MIPUHLUIBI paboTHI ¢ TaHHBIMU: (hopMaThl (PaiiIoB U cepuan3aluuu, OMOINOTEKH aHaATN3a
W BU3YyaIM3allUM JaHHBIX, pessiuonHbie W HepemsiuonHsie CYBJl, ORM SQLAlchemy u
murpanuu Alembic;

— apxutekTypy BeO-tipunoxxenuii u REST API, nporoxon HTTP, Mmeroas! ayreHTHDUKAIINH,
ACMHXPOHHOE TPOrpaMMHpOBaHKE, pa3pabOTKy OOTOB, OCHOBBI KOMIIBIOTEPHOTO 3pEHHS,
Oonpmux sA361K0BEIX Mojieneit (LLM, RAG) u tpeboBanus nHpopMarimoHHOW 0€301MacHOCTH;

— TpeboBaHMs HH(POPMALIMOHHOI 0€301MacCHOCTH MPU HAITMCAHUU U pa3BEePThIBAHUU KOJA.

yMeThb:

— MPOEKTUPOBATh U PEANTMU30BBIBATH YUCTHIN, F(P(PEKTUBHBIA M THUMOOE30MACHBIN KOJ Ha
Python ¢ mpumenennem OOII, GyHKIIMOHATBHBIX BO3MOXHOCTEH KOHCTPYKIIMH W KITFOYEBBIX
OMOINOTEK YKOCUCTEMBI,

— 3arpykarb, OYHUIIATh, aHAJIM3UPOBATh U BU3YyaJU3UPOBATH JaHHbIE ¢ Momolnsio Pandas,
NumPy u Matplotlib, a Takxe padoraTh ¢ (aitioBsIMu popmMaTamMu U 6a3aMu JaHHBIX;

— pemath MNpPUKIAAHBIE 3a/ladyd, 3aJaud KOMIIBIOTEPHOTO 3peHus, co3gaBaTh Al-
npusoxeHus ¢ ucrnonb3oBanrneM LLM u RAG-koHBeiiepos, a Takxke pa3pabaTsiBaTh O0TOB IS
MOMYJSIPHBIX MECCEHIKEPOB;

— MPOBOAMTH OTIAJKY, Pe(PAKTOPUHT U TECTUPOBAHHE KOJA;

— 0(hopMIIATH pe3ynbTaThl pa3paboTKH B COOTBETCTBHU C JIEHCTBYIOIIUMHU CTaHAAPTaMH U
peboBaHUsAMHU.

BJIa/I€Th:

— HaBBIKaMH MPOMBIIUIEHHON pa3paboTku Ha Python ¢ cobmonennem PEP 8, konTponem
Bepcuit  (Git), ympaBiennem okpyxkeHusmMu (Poetry) W WHCTpyMEHTaMH OTJIAJIKH U
npopHINPOBAHHUS;

— HaBBIKAMH TIOJIHOTO IHKJIA pabOThl C JAaHHBIMH: OT HMMIIOPTa W TMPeaoOpadOTKH 110
BU3YaJIM3aIlUH U SKCIIOPTA PE3yJIbTATOB B Pa3IMUHBIX (OopMaTax;

— MeToJamMH (GpopMalIu3aliy MPUKIAJAHbIX 33/1a4 U UX MPOTPaMMHOMN pean3aliuy;

— MPaKTUYECKUMU MTpuEéMamMu oOecTieueHns HaI&KHOCTH: HallMCaHUe TECTOB BCEX YPOBHEH,
Hactpoiika CI/CD-naiimiaitHOB 1 aBTOMaTH3alUs pa3BEPTHIBAHUS MPUITOKECHHH.

1.3 MecTo 1MCIMILIHHLI B CHCTEME MMOATOTOBKH

HMucnunnuna «Pemenne mpuKIagHbBIX 3amad Ha s3bike Python» oTHocutcs k Bioky 1
«ucrumummael (MOynH)», o0si3aTeNnbHas 9yacTh biioka 1.



[Tepeuenp yueOHBIX TUCIUIUINH, H3y4aeMBIX paHee, YCBOCHHE KOTOPHIX HEOOXOAMMO s
W3YYEHUS JaHHOU AUCLUILINHBIL:

— Nudopmaruxa;

— [IporpammupoBanue;

— ba3nl maHHbBIX.

[Tepedyerp ydeOHBIX MUCHMIUIMH (IMKJIOB JWCIMIUIMH), KOTOpbIe OyAyT OMUpaThCs Ha
JTaHHYIO TUCIUTUIHHY:

— OcHoBBI HHGOPMAIIMOHHON 0€30MTaCHOCTH;

— TectupoBanue 1 O0TIaIKa MPOTPAMMHOTO 00ECIICUCHHUS,

— DKCIepTHBIE CUCTEMBI M CUCTEMbI HCKYCCTBEHHOTO MHTEJUIEKTA.

Kpowme Toro, 3HaHMS, TOTYYSHHBIE TPU U3YYCHUU TUCITUTUTMHEI Ha 1a00paTOPHBIX 3aHITHIX
OyIyT TpPUMEHEHBI MPU TPOXOXKJIECHWUW TIEPBOM W BTOPOH TEXHOJOTHMYECKOW (TIPOEKTHO-
TEXHOJIOTUYECKOM ) MPAKTHK, a TAK)KE TIPH BBHITIOJTHEHUH BBITYCKHOW KBATU(DUKAITHOHHOW PabOThI
U JaybHEHIIeH mpodecCnoHaIbHOM IeATeTbHOCTH.

1.4 TpeOoBaHMsI K OCBOEHHMIO 1M CIIUTIJINHbBI

OcBoeHre MaHHOW JUCIHUIUIMHBI JOJDKHO oOecrneunBaTh (POPMUPOBAHUE CIICTYIOIINX
KOMIIETEHIINN:

Konasr hopmupyembrx HanmMenoBauus GopMUPyEMbIX KOMIETSHITHNA

KOMITETCHITHIA 1t HartpasyieHus moarotoBku 09.03.04 «[TporpamMmHast HH)KEHEPUS
Crioco0eH penrath cTaHAapTHBIC 3a1a9d MPodecCHOHATLHOM JAeITeTbHOCTH Ha OCHOBE
nHGOpPMAMOHHOW W OmOnmorpaduyecko  KyJbTyphl € NPUMEHEHHEM

OIIK-3 N .
HH(pOPMALMOHHO-KOMMYHHUKAI[HOHHBIX TEXHOJIOTHH U C y4ETOM OCHOBHBIX TPEOOBaHHI
nH()OPMAMOHHON OE30ITaCHOCTH

OIK-7 CriocoOeH TNPUMEHATh B MNPAKTHYECKOW JESITENbHOCTH OCHOBHBIC KOHIICIIIHH,

MIPUHITUIIBL, TEOPHH U (PAKTHI, CBI3aHHBIE C HHOPMATHKOI

2 CTPYKTYPA U COAEP) KAHUE JTUCHUITJIMHBI
Bxnag quctuminHel B popMUpPOBaHUE PE3yIbTATOB 00yUEHHUSI BRITYCKHUKA (KOMITCTCHITHH )
U JOCTIKEHHE 0000IIEHHBIX Pe3yabTaTOB 00yUEHHs POUCXOIUT IMMyTEM OCBOCHUS COJCPKAHUS

O6y‘ICHI/I5[ N JOCTHMIXKCHUS YaCTHBIX PE3YIbTAaTOB O6y‘16HI/I5[, OIMMCAHHBIX B JTaHHOM pas3ciic.

2.1 Coaepxanue TMCUUIJINHBI

Homep Komer
Ten HaunmenoBanue tem Conep:xanue (bopMpreMLqu
KOMITCTEHIINH

1. Ocnossl Python. Mecto B peiiTunrax, oonactu OIIK-3

npumeHenus, unocodus Zen of Python. OIIK-7

2. CpaBHEHHE C IPYTHMH S3bIKAMH POTPAMMUPOBAHUS
(CH#, Java, JavaScript u ipyrumu) :
HHTEPIPETHPYEMOCTh VS KOMITHIHPYEMOCTH,
IAHAMAYECKas THIu3anus vs crarnaeckas, GIL
(Global Interpreter Lock).

O6actu npumenu Python.

4. OcHOBBI 6a30BOTO CHHTaKCHCA: IEPEMEHHBIC, TUTIBI

Tema 1 Breaenwne B Python JAaHHBIX, 0a30BBIC OTIEPAIlH, BBOJI/BBIBO/I.

5. Crannaptsl opopmiienns kona: PEP 8,
aBTOMaruueckoe Gpopmaruposanue U TMHTHHT (Tuff,
black, isort), mogxmrouenue pre-commit hooks st
MIPOBEPOK 10 KoMMuUTa. HacTpoiika mpoBepok Kak
4acTh TpeOOBaHUN 0€30IMaCHOTO KOAUPOBAHUS.

6. JloxymeHTHpOBaHHE ¢ iepBoro aus: docstrings B
Google/NumPy cTuinsx, reneparus 10KyMeHTalluu
Sphinx kak 00s13aTENbHBIN dJIEMEHT
podeccHoHATLHOTO KOJIa.

(%)




10.

11.

REPL (Read-Eval-Print Loop), Jupyter Notebook,
IDE (PyCharm, VS Code ¢ pacmpenusmu). Google
Coolab.

VYcraHoBKa U HACTpOWKa OKPYKEHHUS: pyenv,
BHPTYyaJIbHBIE OKPYXKeHHUs (venv, poetry), IDE
(PyCharm, VS Code), nanmmanu3zamus Git-
PETo3UTOPHS, TPaBUIIa KOMMHUTOB, IIepBbIi push Ha
GitHub. Hacrtpoiika 3amuTsl BETKM main 1
o0s3arensHoro Code Review.

HenpepsiBHas nHTerpanys: Hactpoiika GitHub
Actions a5 aBToMarnueckoro 3amycka ruff n black
mpu KaxaoM push — popMHUpOBaHUE MPUBBIYKH K
YHCTOMY KOoay ¢ niepBoii Henenu. [IpoBepka
6e3omacHocTH (pip-audit).

Poxs LLM u Al-accrcTeHTOB B pa3paboTke Ha
Python: kak Kcnonbp30BaTh MPaBUIBHO U KOT/A 3TO
BpeauT 00YUIEeHHIO, a KOT/a IIeJIeco00pa3Ho
HCIIOIb30BaTh.

Cursor, OpenAl Codex, Anthropic Claude Code,
Gemini Code Assist, GitHub Copilot Workspace, VS
Code + GitHub Copilot, JetBrains PyCharm + Al
Assistant u 1pyrue cpesl.

Tema 2

Twumel JaHHEIX,
MIepEeMEHHEIE,
KOJLICKIIH 1
YOpaBJISOIIKE
KOHCTPYKLUHU

10.

11.

12.

13.

14.

Tunel TaHHBIX, IEPEMEHHBIC, KOJUICKITUH U
YIPABJISIONINE KOHCTPYKIIUU

Mopens mamsatu Python: Bc€ — 00beKT, mepeMeHHbIe
— ccoiku (cpaBHeHUe ¢ value/reference types B C#)
UucnoBsle TUTIBL: int (HEOTpaHUICHHAS TOYHOCTBD),
float, complex, Decimal, Fraction

CTpoKu: HEU3MEHAEMOCTD, f-CTPOKH,
MHOTOCTPOYHBIE CTPOKH, IaW-CTPOKH

ByneB tTam n konnenmwms truthiness/falsiness (aro
sBistercs True/False)

None: O6yneB Tun u koHuennus truthiness/falsiness
(uto ectb True/False B ycnoBusx), ananor null B C#,
HO C 0COOEHHOCTSIMU

Be3omacHOCTE THITOB: KaK IUHAMHYECKAs TUITH3AIIHS
MOJKET MPHUBECTH K YA3BUMOCTSM (MHBCKIIMU Yepe3
HEBAIMANPOBAaHHBIE TaHHEIE), POJIb MYyPY B
MIPEIOTBPALICHUHN JIOTHIECKUX OIIHUOOK

Ycnosnsie koHCTpyKIHu: if/elif/else, TepHapHBIiA
oneparop, match/case (structural pattern matching u3
Python 3.10+)

Huxoer: for (urepanus mo oobekTam, a He
WHJICKCHBIN IUKIT), While, else B mukmax

BbazoBeie koymekimu: list (Ciucku, TUHAMUYESCKHUN
MaccuB), tuple (KopTex, HEU3MEHSICMBIIA,
xemmpyemsiit), dict (xemr-radmauna, cioBaps), set
(YHMKaIBHOCTB), slicing (cpe3sr).

[TaTTepHbI 6e30MacHOM PabOTHI C KOJJICKITUIMHU:
ncnons3oBanue defaultdict BMecTo pydHBIX
IIPOBEPOK, 3amura oT KeyError npu nocryne k
BHEIIHUM JTaHHBIM

Comprehensions kak 3amena LINQ: list
comprehension, dict comprehension, set
comprehension

CraTuueckasi TUITU3AIMs Ha pakTuke: type hints mis
nepeMeHHbIX U kosutekiuit (list[int], dict[str, float]),
MIPOBEPKA TUIIOB C MYPY JJIs pAHHETO OOHAPYKCHHUS
o1mu0OoK. Posip THNHM3aNuK B IPEIOTBpPAICHUH
YSI3BUMOCTEH.

MopaynbHOE TECTUPOBAHME: IIEPBBIE TECTHI C pytest
U QYHKIMHA pabOThI C KOJJISKITUSMU, BKITIOTast
TECTHI Ha HEKOPPEKTHBIEC BXOAHBIC JaHHBIC 1
rpaHIYHBIE 3HAYCHHS, TOKpBITHE He HIKe 80%.

OIIK-3
OIIK-7




15.

Hactpolika aBTOMaTHYECKOTO 3aITyCKa TECTOB B
GitHub Actions nipu push.

OmnepaTtops! walrus (:=), unpacking, swap 6e3
BpPEMEHHOM NMepeMEeHHON

Tema 3

DOyHKINH,
3aMbIKaHHUS,
JIEKOPATOPHI U
TeHEePaTOPhI

N =

10.

11.

12.

13.

14.

15.

@OyHKIMY, 3aMBIKaHUS, JEKOPATOPbI U TCHEPATOPEI
@OyHKIMHM Kak 00BEKTHI IEPBOTO KiIacca: mepeada B
apryMEHTBI, BO3BpaT U3 QyHKINI

ITapameTpsl: TO3UIIMOHHBIE, UMEHOBAaHHBIC, *args,
**kwargs, keyword-only aprymeHTsbI
MytabenbHble 3HaYeHus 1o ymondanuto (def f(a,
Ist=[])) — xnmaccuueckas noBymka Python

O6nactu Bunumoctu: LEGB-npasuno (Local,
Enclosing, Global, Built-in)

3ambikanus (closures): 4To 3TO, 3a4eM HYKHBI,
npuMep cuUETUrKa

JlekopaTopsl: Kak pabOTar0T, HAIIMCaHNE
COOCTBEHHBIX JJEKOPAaTOPOB, AEKOPATOPHI C
apryMeHTaMu

CraHpapTHBIE AEKOPATOPHL: (@property,
@staticmethod, @classmethod, @functools.wraps,
@Iru_cache. BaxxnocTb (@wraps Juisi COXpaHEHUS
METaJaHHbIX, YTO KPUTHUYHO JUIS ayanuTa
0e301macHOCTH.

Jlexkopatops! st 6e3onacHoCcTH: (@require_auth,
(@rate limit, @validate input — npakTnueckue
MIPUMEpPBHI IPUMEHEHHS AEKOPATOPOB ISl 3aIIUTHI
¢byHKIAN

I'enepatopsr: yield, yield from, renepaTopHsie
BBIPAKCHUSI; JICHUBBIC BEIYMCICHUS, 3KOHOMHUS
aMATH

I'enepaTopsl i 6e30macHON 00pabOTKH OOITBITNX
JIaHHBIX: TIOTOKOBOE YTeHHE (hailiioB c
mr(ppoBaHUEM «HA JIETY», IPEIOTBpAIICHHE
TIePETIONTHEHUS! TaMSTH

JokymeHTHpoBaHNe (GYHKIMI 1 T€HEpaTOpOB:
TIOJTHOE ONMCaHNe Ha3HAuYeHHs, IapaMeTpoB,
BO3BpAIaMbIX 3HAYCHHH 1 UCKIIIOYEHUH B
docstrings.

TectupoBaHue IEKOPATOPOB U TEHEPATOPOB!
H30JIIHS TOO0YHBIX 3P PexToB, mock-00HEKTHI,
IIPOBEPKA KOPPEKTHOCTH JICHUBBIX BBIYHCICHUH |,
TECTUPOBAHUE OCBOOOXKICHUS PECYPCOB
reHepaTopoB U 00pabOTKH UCKITIOUSHHH.
Asromaru3zanus B CI/CD: BkiitoueHre mypy u
pydocstyle B GitHub Actions jjis1 IpOBEPKHU TUIIOB U
JOKYMEHTAIMH TIPH KaXkJ oM push , a Takxke 3aryck
TECTOB C aHAJIU30M ITOKPBITHSL.

Mopayiu collections u itertools. Monyss collections:
Counter, defaultdict, deque, namedtuple,
OrderedDict. Moays itertools: chain, product,
combinations, permutations, groupby, islice

OIIK-3
OIIK-7

Tema 4

OOII B Python

N =

e

OOII B Python

Kiaccer B Python vs C#: cuaTakcudeckue u
KOHIIENTyaJIbHBIE Pa3InIus

__init_, self (BmecTo this), arpuOyTsI K1acca vs
aTprOyTHI 3K3eMILIIpa

WHKancyasuus no-MMTOHOBCKHU: HET
private/protected, ecTh KOHBeHIIMS _ 1 ___ (name
mangling), CBOHCTBa KaKk MEXaHH3M KOHTPOJIS
JIOCTYyTIa ¥ BaJIUALHH.

CaoiicTBa uyepe3 @property (aHaior get/set B C#)
HacnenoBanue: MHOXECTBEHHOE HACIeIOBaHHE,
MRO (Method Resolution Order), anroputm C3-
JIMHEapU3aluu

OIIK-3
OIIK-7




10.

11.

12.

13.

Muxcunsl kak martepH (Mixin Pattern)
Marudgeckne meronsl (dunder methods):  str
_repr _, eq , hash , 1t , len ,
__getitem , call , enter , exit
IIpoTokomsr (duck typing), abcTpakTHBIE KIACCHI
(abc.ABC), typing.Protocol.

[IpoextupoBanue ¢ yuétom SOLID: ennHCTBeHHAS
OTBETCTBEHHOCTb, OTKPBITOCTh/3aKPBITOCTD,
noacranoBka. [Ipumepsl. bezonacHsie
APXHUTEKTypHBIE PELICHHs Yepe3 HHBEPCHIO
3aBUCUMOCTEH.

JIOKyMEHTHUpPOBaHHE KJIACCOB M METOJIOB: ITOJIHBIE
docstrings ¢ mpuMepaMu HCIIOb30BAHUS —
(hopMUpOBaHUE TPUBBIYKH POMBIIIIICHHOTO
OTNMCAaHMs HHTEPPEHCOB.

MoaynbHOE TECTUPOBAaHHE KIIACCOB: H30JISIHS Yepe3
mock, npoBepka HHBAPUAHTOB U TPAHMYHBIX
COCTOSIHHUM, TECTUPOBaHHE 0€30MacHOCTH
TeTTePOB/CETTEPOB, UCIOIBb30BaHUE (PUKCTYp pytest.
dataclasses, slots gyt onTUMH3aMK MaMSTH.
Cpasuenue ¢ Pydantic mis 6e3omacHoit
CepHaTM3aLUH.

Tema 5

O6paboTka omuooK,
TECTHPOBAHUC H
oTJanKa

10.

11.

12.

13.

14.

O06paboTka omMOOK, KOHTEKCTHBIE MEHEKEPHI,
oTJaaKa

®unocodus Python: EAFP (Easier to Ask
Forgiveness than Permission) vs LBYL (Look Before
You Leap)

Hepapxus uckmouenuii B Python: BaseException —
Exception — KOHKpETHBIE UCKITIOYCHUS

[MomueIit cuaTakcHc try/except/else/finally
ITepexBaT HECKOJIBKUX HUCKIIOUYEHUN U JOCTYII K
o0bekty uckimouenus (except (TypeError,
ValueError) as e, arpu0yThl HCKITIOYEHUS, args,
traceback)

Co3/1aHue 10JIb30BaTENILCKUX NCKIIIOYEHHH: JIydIIne
NIpakTHKH (HacnenoBaHue oT Exception, a He ot
BaseException; umenoBanue ¢ cypduxcom Error;
repenada KOHTEKCTa)

Iemouku uckIrOYCHU: raise ... from ...
KoHTekcTHBIE MEHEKEPHI: POTOKON __enter  /
__exit__ (ympaBueHme pecypcamu uepe3 with,
rapaHTUPOBAHHOE OCBOOOXKICHUE, ITApaMETPHI exit:
exc_type, exc val, exc_tb)

Mognyns contextlib: contextmanager, closing,
suppress, redirect_stdout (nexopaTtop
(@contextmanager Juisl TEHEPaTOPOB, SUPPress IS
UTHOPHUPOBAHMS KOHKPETHBIX UCKITIOUECHNUH)
JlorupoBanue: Mmoayns logging — ypoBHH,
(dbopmarupoanue, xoummepsl (DEBUG, INFO,
WARNING, ERROR, CRITICAL; StreamHandler,
FileHandler, RotatingFileHandler; mouemy He print)
be3omacHOCTh 00pabOTKH OMIMOOK: TTOYEMY HEITh3s
PaCKpBIBATh IETANIN HCKIIOYCHUH ITOJIb30BATEII0
(information disclosure), kak JIOTHPOBATh OMIMOKH
0e3 yTeuKH YyBCTBUTEIBHBIX JAHHBIX

[TponBuHYyTOE JTIOrMpPOBAHKE: JIOTTEPHI, HEPAPXUS,
¢ubTpsl, KoHpUrypanus (logging.getLogger(name),
dictConfig, structlog aist CTpyKTypHpPOBaHHBIX
JIOTOB, Koppersius 3anpocoB). Hactpoiika ¢puisTpoB
JUTSL ICKJTIOYECHUS CEKPETHBIX JITAaHHBIX U3 JIOTOB.
WuTerpanus ¢ mouutopunrom u CI: cOop 10r0B B
KOHTEMHepe, HaCTpoiika aJlepTUHTa Ha KPUTHUECKHE
OIINOKH.

IToxpbITHE KOJIa TECTAMM: aHAIU3 pytest-cov B

OIIK-3
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15.
16.

17.

CI/CD, ycTanoBKa HOpOrOBBIX 3HaYEHHH,
omoxupoBka pull request mpu MaieHUN TOKPBITHS.
Ornanka: pdb, breakpoint(), otmaaka B IDE
Assertions: Kor/ia UCIOJIb30BATh, KOT/1a HE
UCIOJb30BaTh. [loueMy Helb3s [onarathes Ha assert
TS TIpoBepok Oe3omacHocTH ((ar -O).
[Ipodpmmposanue: cProfile, timeit, line profiler,
memory_profiler (mouck y3kux MecT, HOCTpO4HOE
npoUINpOBaHNE, aHAIN3 UCIIOJIb30BAHMS TIAMSITH,
BU3yaIH3aIHs Pe3yIbTATOB)

Tema 6

Pabota ¢ ¢datimamu,
(hopmaraMu JaHHBIX
U cepuanu3anus

hd

O 0=

10.
11.
12.

13.

14.

15.

16.

Pabora c ¢aiinamu, popmMaTaMu TaHHBIX U
cepHaIM3ays

Pabora ¢ ¢aiinamu: open(), pe>KMMBbI, KOAUPOBKU
(UTF-8, cp1251), BOM

Mounyinb pathlib: 00BeKTHO-OpHEHTUPOBAHHAS
pabota ¢ mytsimu (3amMeHa os.path)

CSV: moayms csv, DictReader/DictWriter

JSON: json.dumps/loads, cepuanm3arus
moJb30Barenbckux 006exToB, JSONEncoder

XML: xml.etree.ElementTree, Ixml (kpaTko)
YAML: 6ubnmoreka PyYAML

TOML: tomllib (Bctpoen ¢ Python 3.11)

Pickle: 6unapnast cepuanuzanus Python-o0bekToB,
pHCKH 0€30MaCHOCTH , KATETOPUYECKHH 3ampeT
pacrakoBK{ HEJOBEPEHHBIX JaHHbBIX; O€30I1acHbIe
aITbTePHATHUBHL.

Pabora ¢ apxuBamu: zipfile, tarfile, gzip

Pa6ota ¢ Excel: openpyxl

[ToToxoBast 06paboTKa GONMBIIKMX (PaiIoB Yepes
TeHePaTOPHL.

BesomacHoe obpamieHne ¢ JTaHHBIMH: XCITNPOBAHNE,
mrppoBaHue KOHUACHINAIBHBIX (aiiios,
UCKJIIOYEHHE XPAHEHHUS CEKPETOB B OTKPBITOM BHJIE,
IIPOBEPKa LENOCTHOCTH.

Bannpanus 3arpyxaeMbIx JaHHBIX: IPUMEHEHHE
Pydantic asst mpoBepKH CTPYKTYpHI M THIIOB IPH
nmrnopte u3 CSV/JISON, rapaHTHs IEIOCTHOCTH.
Cpasuenne ¢popmatoB: JSON vs YAML vs TOML ¢
TOYKH 3peHHs 0e30TacHOCTH (pUCK code execution B
YAML), npou3BOAUTENHHOCTH ¥ YUTAEMOCTH —
000CcHOBaHME BEIOOpA

TectupoBaHue cepuanu3alnuu U MOTOKOBOM
00paboTKH: MCIOIb30BaHNE BPEMEHHBIX (DaiIoB 1
(UKCTYp, IpOBEPKA KOPPEKTHOCTH BOCCTAHOBIICHHS
00BEKTOB, TECTHPOBAHUE OTKA3a IIPH HEOE30aCHBIX
oreparusx.

OIIK-3
OIIK-7

Tema 7

OO06paboTka TaHHBIX
1 BU3YaJIM3allns:
NumPy, Pandas,
Matplotlib/ Seaborn

b

BBeznenue B 5kocucTeMy BU3yanu3alMy U aHaIN3a
nanHbIX Python: NumPy, Pandas,
Matplotlib/Seaborn, Plotly u mp.

NumPy: 3auem HyXeH, BEKTOpHU3alUs U
MIPOU3BOIUTEIHHOCTH (CpaBHEHHE C YUCTHIMH
nukiamu Python, dunocodus array-oriented
computing, mpuMepsl); MHmekcarus 1 ornepamny ¢
MaccHuBaMU; Arperanuu v JIMHelHas anreopa B
NumPy

Pandas: DataFrame, 3arpy3ka JaHHbIX, pUIbTpaLys,
IPYNIMPOBKA M arperamus, 00beIMHeHNEe JaHHbIX,
00paboTKa MPOITyCKOB, BPEMEHHBIE PSIIIBL,
ONTHUMU3ALNN

Buzyanuzanus: Matplotlib (figure, axes, subplots) u
Seaborn (craTucTHueckue rpagukn)

[Tpumepsr 00pabOTKH M BU3yaTH3AINN JaHHBIX
Banmnmamus nanHEIX Ha BXoze: ucrmonb3oBanue Great
Expectations uiu pandera 71 IPOBEPKU CXEMBI H
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Ka4yecTBa JIAHHBIX Iiepe]] 00padoTKol —
MIPEIOTBPAIIIEHUE «MYyCOP Ha BXOJIe — MyCOp Ha
BBIXOJIE»

TectupoBanue 00pabOTKH TaHHBIX: TIPOBEPKA
WHBAapUAHTOB JaTaCETOB, UNit-TECTHI
TpaHchopMmarmid, smoke-TecTsl BU3yaIH3anni.
BocnpouszBoauMocTh ucciieIoBaHUM:
BepcuoHupoBanue naHHbix ¢ DVC, cunxponuszanus
¢ Git

Tema 8

Pa6ora ¢ 6azamu
JTAHHBIX

N —

W

10.

11.

12.

13.

14.

15.

Pabora ¢ 6a3amMu JaHHBIX

Tune! 6a3 ganubIX: pensuonHbie (SQL) vs
HepensironHsie (NoSQL).

Korna ucnons3oBats B/1, a korna ¢aiimsl/kamr.
00630p sxocucTeMsl: gApaiiBepsl, ORM, HHCTPYMEHTBI
MHUTPAIN. )

DB-API 2.0: crannapTHbIil mHTEpdEHC 7151 paboThI ¢
B/I B Python. PEP 249: ocuoBa Bcero. JKu3HeHHBII
UK 3ampoca: connect() -> cursor() -> execute() >
fetchone()/fetchall() -> close().O6paboTka
HCKIItoueHuH (cTanaapTHas uepapxus Error,
Warning). KoHTeKCTHBIC MEHEKEPHI TS
aBTOMATHYECKOTO 3aKPBITUS COCTUHCHUMN U
KypCOpOB.

SQLite: Bctpoennas BJI, moayis sqlite3, korma
MTOJTXOJTUT

MS SQL Server: npaiiep pyodbc u HE TOJIBKO.
[Moaxmrouenne k MS SQL Server (nokamsHOMY U
obmaunomy Azure SQL) ¢ momompo pyodbe.
Hactpotika connection string: Integrated Security
(Windows Auth) vs SQL Auth. AnprepHaTrBa:
pymssql (ucropmueckn), coBpeMeHHbIH sqlalchemy ¢
JpaiiBepom pyodbc.

PostgreSQL: psycopg2/psycopg3, HOAKIIOUYCHHE,
mysel coeauHeHuid. [1yn coequHeHuii: 0T HAMBHOTO
110 psycopg_pool (BCTpOSHHBII), U BHEIIHUE THIA
PgBouncer.

O6maunbie 6a3wl qanHbIX (Cloud Free Tiers). SQL:
Supabase (PostgreSQL); Neon (Serverless
PostgreSQL); PlanetScale (MySQL). NoSQL:
MongoDB Atlas; Redis Cloud (Upstash).
SQL-uHBEKIINN: KaK BOSHUKAIOT,
mapaMeTpU30BaHHEIE 3anpoCkl. Pa3bop MexaHUKH
ataku (Union-Based, Boolean-Blind). Bropoii
nopsinok uabeknuil (Second-Order SQL Injection).
3ammTa: TOJIbKO apaMeTPU30BaHHBIC 3aIIPOCHI U
ucnonp3oBanue sql.Identifier ¢ Bamunanuei mo
0eIoMy CITUCKY JIUISl IMHAMHYCCKIX UMEH. [Ipumepsr
HEnapamerpuzoBanHbIx yszBumoctei (f-strings, %o-
(hopMaTupoBaHue, KOHKaTeHAIHsI CTPOK). UTo
HEJb3s TapaMeTpu30BaTh (MMEHa TaOJIHII, CTOIOIOB,
LIMIT/OFFSET) u xak OBITH B 3TUX CITydasx
(Baymmarus o 6emomy criucky, sql.Identifier).
ORM: SQLAIchemy Core vs ORM, ceccun, Moaemm,
murpanuu (Alembic)

SQLAIchemy 2.0: HoBbIif cTnits (select(), Session),
cpaBHenue ¢ Entity Framework u3 C#.

[Marrepusr: Repository, Unit of Work B koHTEKCTE
Python. Repository: abcTpakuums Haz cioeMm
XpaHCHUS JaHHBIX (MHTEp(Eic 3aBUCHUT OT JOMCHA,
peamusarnus ot b/T). Unit of Work: atomapHOCTB
onepanuii HaJl HECKOJIEKUMHU PENO3UTOPUSIMH.
AcwuaxponHas padota ¢ BJI: asyncpg, SQLAlchemy
async

NoSQL kpatko: Redis (kammpoBanne), MongoDB

OIIK-3
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(PyMongo) — xorna BeIOHpaThb

16. Murpamuu BJ1: Alembic, aBToreHeparysi METpaIHi

17. Pandas + SQL: pd.read_sql(), to_sql() — mocT mexny
aHAIM30M JTaHHBIX U b/

18. Tecruposanue B3anmoaericTBus ¢ b/1: puxctypsi ¢
TECTOBOM 0a30i, MUTpAITUU B TECTAX, H3OJISAIUSI
TECTOB, TPAH3AKIIMOHHBII OTKAT.

19. bezomacHoe ynpaBlieHUE TOIKIIOYSHUSIMU:
XpaHeHHe connection strings B GitHub Secrets,
uHTerpanus ¢ Vault, ayaut 6e3onmacHocTn
KoH(urypauuu.

1. HTTP, REST API u Be6-ckpanur OIIK-3

2. HTTP-nporokoa: METOIbI, CTaTyC-KOJbI, 3ar0JIOBKU OIIK-7
(moBTOpeHue ¢ npuBsA3Koii k Python)

3. Kak cnemare HTTP-3anpoc B Python?

4. bubmmoreka requests: GET, POST, PUT, DELETE,
ceccuu, TaiiMayThl, retry. [Ipumeps! HcTIonb30BaHMs
retry ¢ exponential backoff.

5. httpx: async HTTP-xmment, HTTP/2

6. Ayrenrudpukanusa: API keys, Bearer tokens, O Auth2
(KOHIIENTYaJIbHO)

7. REST API: norpe6ienue BHeaux API, marunanms,
rate limiting

Tema 9 HTTP, REST APIu | 8. BeO-ckpamuHr: npaBoBble U STHYECKUE aACTIEKTHI,
BEO-CKpaIruHr robots.txt, cTaTH4eCKUd VS TNHAMHUYECKUH CKpaIuHr

9. BeautifulSoup: mapcuar HTML, CSS-cenexTopsl,
Hauramust mo DOM

10. Selenium/Playwright: ckpamuar SPA, headless-
Opay3epbl

11. O6paboTka omMOOK MPH CETEBBIX 3aMPOcax:
KIaccuuKanus omnuooK, TakMayThl, retry, circuit
breaker

12. Pabota ¢ API: GraphQL-xmuentsr, gRPC (Google
Remote Procedure Call)

13. GraphQL-0e30macHoCcTb: IpeaoTBpalieHue
WHBEKIUH 1 OTpaHUYEHHUE TITyOHNHBI 3aITPOCOB.

14. BeszonacHocts npu pabore ¢ API u BeO-ckpanuHre

1.  ®peiimBopku Python nis Be6a: Flask, Django, OIIK-3
FastAPI — cpaBHEeHHE, KOTJ]a UTO BHIOMPATH OIIK-7

2. FastAPI: modyemy cTas CTaHIAPTOM IS HOBBIX
MIPOEKTOB

3. Pydantic/Pydantic v2. Basmgamus naHHBIX, MOJEIH,
ceprann3anys

4. Mapumpytuzanus, path/query mapamerpsl, Teno
3ampoca

5. Dependency Injection B FastAPI (ananorus ¢ DI B
ASP.NET)

6. Middleware: CORS, noruposanue, o6paboTka
omnboK

Cosnanie REST 7. Ayrtentudukanus u aBropusanus: JWT-TOKeHBI,
Tema 10 OAuth2, RBAC
API c FastAPI

8. OO0paboTka OMMOOK ¥ JIOTUPOBAHUE

9. AsromoxymenTanus: Swagger/OpenAPI (BcTpoeHa B
FastAPI)

10. ApXHTEKTypa U CTPYKTypa MPOEKTa: pOyTEPHI, CIION
(controller/service/repository)

11. Tecruposanue API: TestClient, hpukcrypsi c
TecToBoi b/, n3onsanus uepes nepeonpeneieHne
sapucumocteii: TestClient, pytest + fixtures

12. MOHHUTOPUHT U JIOTHPOBAHUE

13. BezomacHocts: xpanenue cekpetoB, CORS, HTTPS,
BaJMIAIMA BXOIHBIX JaHHBIX, Helmet.

14. MacmrabupoBanue. Jlernoi
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1. ACHHXpPOHHOE IIPOrpaMMHPOBAHHUE: aSyncio u OIIK-3
KOHKYPEHTHOCTb OIIK-7

2.  CUHXPOHHOCTH, MHOTOTIOTOYHOCTH, ACHHXPOHHOCTh
— Tpu MozenH (cpaBHeHHE ¢ async/await B C#)

3. Event Loop: xak paboTaeT 1moj KaoToM

4. Kopyrunsl: async def, await, oTams ot
TeHEepaTOpOB

5. asyncio: gather, wait, create_task, TalimayTsI

6. ACHHXpOHHBIE KOHTEKCTHBIE MEHEIKEPHI 1

ACUHXpOHHOE
. UTEPATOPHI
Tema 11 | "POTPaMMUPOBAHKE: | o aiohttp, httpx async — acuaxponnsie HTTP-3ampocsr
ii)}}]lrll:;gelfnﬂocn 8. aiofiles — acuaxpoHHas pa(?OTa ¢ daitmamu

9. Mmuoronorounocts: threading, GIL u ero Bnustaue
(IO-bound 3amgaun)

10. MHoromporeccHOCTh: multiprocessing,
ProcessPoolExecutor (CPU-bound 3anaun)

11. concurrent.futures: ThreadPoolExecutor,
ProcessPoolExecutor — yandunupoBaHHbIi
nHTepdeiic

12. Korpa 4to ucnoip30Bath: BEIOOP (async vs threads
VS pProcesses)

1. ApXHTEKTypa MECCeHIKep-00TOB OIIK-3

2. UYro Takoe 601: webhook vs polling, xiu3HeHHbIH OIIK-7
LUK COOOIICHHUS

3. Ilnardopmsl u ux API: Telegram Bot API, Discord
API (discord.py), WhatsApp Business API, VK API,
Slack

4. Tlouemy Telegram — momuHHpYyIOMmas miatGopma
st 6otoB B CHIT

5. Telegram Bot API: xonnenus update, chat_id, Tumer
coobmmennii, komansl (/start, /help). Hactpoiika
webhook ¢ mpoBepkoii TokeHa 1 OUIMHHOCTH
3aIpOCOB.

6. Telegram Bot Ha aiogram

7. FSM (Finite State Machine): MammmHa COCTOSHUIA 115
MHOTOIIIAarOBhIX CIIEHApUeB (PEerucTpamnus, ornpoc,
odopmIlcHHE 3aKa3a)

8. KiaBuatypsr: ReplyKeyboardMarkup (mocrossHHBIE
kxHomnkn) U InlineKeyboardMarkup (callback-xknomku
10T COOOIIEHUEM )

Cosare GOTOB: 9. Pabora c menna: OTnpaBKa/rionyquHe ¢doto,
Telegram u apyriie JIOKYMEHTOB, 00paboTka (aiton

Tema 12 10. Wurterpauus ¢ BHeMmHUMH cepBucamu: 00t kak Ul
MECCEHJDKEPBI, 1
CHCTEMB quis Bawero FastAPI (siekuust 10)

11. XpaHeHue COCTOSHUS U AaHHBIX: MOJKIIIOUYEHUE
PostgreSQL uepe3 SQLAlchemy, Redis as kama u
FSM

12. BbesonacHocts: xpanenue BOT TOKEN B
MIEpEMEHHBIX OKPYKEHHS, 3aIIUTa OT Cllama

13. Hemuoit 6ota: Docker, docker-compose, o6adnbie
mIaTGOPMBI

14. AnprepHaTuBbl: python-telegram-bot, discord.py,
slack-bolt (kpaTkuii 0630p)

15. Hpyrue mnatdopmsl i1t co3ganus 60TOB

16. Discord.py: 60otsr gt Discord, slash-commands,
interactions

17. VK API (vk_api/vkbottle): 6otsr mast BKonrakre

18. Kpocc-miaTthopMeHHbIC TIOAXOAbI: a0CTPAKIIHS HaJl
HECKOJIbKUMH MECCEHPKEpPaMH

19. TecrupoBaHue OOTOB: IMYIISLMS COOOICHHUH,
npoBepka nepexonoB FSM, moku API Meccenmkepa.

20. TIpakTuka HEMpepBIBHOTO 0OHOBIEHUS: padoTa ¢ Git

B BeTKax, pull request, aBTOMaTHIECKHIA IETUION U3
main-BeTku ¢ momomso GitHub Actions.
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21. CI/CD: c6opka Docker-o6paza 6ota, 3amyck
HMHTETPAIlHOHHBIX TECTOB, NICTUION Ha staging-
OKpY>KEHHE.

22. Hemnoii: polling (nns paspadotkn) vs webhook (st
MIPOJIAKIIeHA)

23. MOHWTOpPHHT: JIOTHPOBAHNE, METPHUKH, AJICPTUHT

1. TectupoBaHue U Ka4eCTBO KOJa OIIK-3

2. CnemmanuzupoBanoe [10 u GuOIHOTEKH IS OIIK-7
TECTHPOBAHUS M aHAITU3a KOJa

3. Ilmpammnpa recTupoBaHus: unit — integration — e2e

4. pytest: pUKCTYpBI, TapaMeTpHU3aIIHsI, MAPKEPHI,

TUTar MHBI

5. Moxkuposanue: unittest.mock, patch, MagicMock
(ananorus c Moq B C#)

6. IloxpeiTHE KOMA: pytest-COV, UTO CUUTACTCS
XOPOIINM TTOKPBITHEM

7. TDD: Red-Green-Refactor Ha mpumepe

8. besomacnoe TectupoBanue (fuzzing)

9. Property-based TectupoBanue: Hypothesis ms
ITONCKA KPAEBhIX CIIy4aeB W MOTEHIIMATBHBIX

TectupoBanue u N
Tema 13 KQUeCTBO KOa YA3BUMOCTEH.

10. Jlunteps! u popmarepsr: ruff (3amena flake8, isort,
black), mypy 1t cTaTHYeCKON TUITH3AIIH

11. Pre-commit hooks: aBTomMaTu3aius npoBepoK

12. CI/CD pus Python-mipoekra: GitHub Actions
(6a30BHrIit pipeline)

13. Hactpotiika GitHub Actions: maimiaiia lint — type
check — test — build, 6mokuposka pull request mpu
OInOKax.

14. KoHTeitHepHU3aus TECTOBOH CpeIbl: 3aIyCK TECTOB B
Docker ¢ production-mono6Ho# KOHPUTYpaIIHEH.

15. ABromarmyeckas myOIHKanus OTYETOB O MOKPHITUN
u noxkymeHnTanuu B GitHub Pages.

16. JloxymentupoBanue koxaa: docstrings
(Google/NumPy crunm), Sphinx

1. BBezneHue B KOMIBIOTEPHOE 3PEHUE: 3a]aUU, OIIK-3
o0acTv MPUMEHEHUsSI U TPEHABI OIIK-7

2. TlpexacrarieHue n300paKeHUIT: MUKCEIN, KAaHATIBI
(BGR, RGB, Grayscale, HSV), rmyouna 1sera,
n3o0paxxeHne kak NumPy ndarray

3. bubmmotexu xommnbioTepHoTro 3peHus: OpenCV,
scikit-image, Pillow, YOLO, MediaPipe, Detectron2
U Ipyrue

4. OpenCV: ycraHoBKa, 6a30Bas paboTa ¢
n3o0pakeHusmMu (imread, imshow, imwrite, pabora ¢
MUKCESIMU U peruoHamu uHrepeca — ROI)

5. lIBeroBble mpocTpaHCTBa U IIOPOTOBasi 00padoOTKa
(cvtColor, threshold, adaptiveThreshold, Otsu,

KommbiotepHoe HWHTEPaKTUBHEIC TPEKOAPHI T o00pa
Tema 14 spere rapaMeTpoB)

6. T'eomerpuyeckue TpanchopMmamuu (resize, crop,
rotate, flip, affine u perspective transform —
BEIPAaBHUBAHKE TOKYMEHTOB)

7. O@unerpanms u criaxuanue (blur, GaussianBlur,
medianBlur, bilateral filter — mymononasienue ¢
COXpaHEHHEM KpaéB)

8.  Mopdonorudeckue oneparuu (erosion, dilation,
opening, closing, Mopdonoruyeckue rpaIueHTs —
OYHCTKA OMHAPHBIX MACOK)

9. Oonapyxenue kpaés (Sobel, Laplacian, Canny —
MOJITOTOBKA K IOUCKY KOHTYPOB)

10. Tlomck u ananu3 kouTypos (findContours,

drawContours, Turomaas, IepuMeTp,
anmpoxcuMarus, bounding box, puIbTparus mo
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11.

12.

13.

14.

15.

16.

CBOICTBaM)

Krnaccrngeckne MeTobI JEeTEKIIHN 00BEKTOB
(xackamel Xaapa mist mun, HOG mist meniexomos,
template matching — xornma ML-monens He HY)KHA)
PasmeTka manneix u garaceTsl (popmarer COCO,
YOLO, Pascal VOC, uactpymentst — CVAT,
Labellmg, Roboflow, 3arpy3ka roToBBIX JaTaceToB)
Pab6ora ¢ Buzeo: VideoCapture (daiinsl, BeO-
Kamepa), mokapoBasi oopabotka, VideoWriter,
3aIUCh pe3yJibTaTa

CoBpemMenHas gereknus 00bekToB: YOLO
(Ultralytics) — nerekuust B pealbHOM BpEMEHH Ha
HU300paKCHUSIX U BULCO

PacnioznaBanue sxectoB, o3 u jui: MediaPipe —
OBICTPHIH CTApT U MPAKTHYECKOE IPUMEHEHNE
OCR: onrTryeckoe pacrio3HaBaHUE TEKCTa —
Tesseract, pytesseract, mpeao6paboTka H300pakeHUiH
JUIS yIyYIIeHAUs paclio3HaBaHUS

Tema 15

Hurerpanusa ¢ LLM:
API, prompt
engineering 1 RAG-
CHCTEMBI

o =

10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

LLM API

Jlangmadt LLM: OpenAl, Anthropic, Google,
DeepSeek, xAl (Grok), open-source 1 JIoKaJIbHbIE
mozenu (Ollama, LM Studio u np.)

Anthropic Claude, Google Gemini, DeepSeek u
apyrue — cpaBHeHue API u uen

Arperaropsl LLM: OpenRouter, Together Al, Groq
— eIUHBIN TOCTYTI, MAPIIPYTH3AIH, CPAaBHCHHE
CTOUMOCTH

KimenTtckne 6ubnmoTeku: openai, anthropic, litellm
— yHU(HUIIMPOBAHHBIH HHTEp(Eric

OpenAl API: Chat Completions, MoJienH, TOKSHBI,
pricing

Anthropic API (Claude), Google Gemini API —
OCHOBHBIC OTJINYHS

OrieHKa CTOMMOCTH TOKEHOB: input/output pricing,
tiktoken, Or0/PKETHPOBAHHUE 3aIPOCOB M KOHTPOJIb
3aTpar , aBTOMAaTHIECKOE MEePEKIII0YCHHE Ha Ooee
JeMEBBIC MOJICITH MIPH MPEBBIIICHUH JTHMHUTA,
K3IIMPOBAaHUE OTBETOB

[TapameTpsl reHepanuu: temperature, top_p,
max_tokens, stop sequences

Streaming oTBeTOB: Server-Sent Events, moTokoBas
TeHepanus

Oo6paboTka ommboK: rate limits, retry, fallback
MEXIy MpoBaiinepaMu

Prompt Engineering: CucreMHsIe, MOJIb30BaTEIbCKHEC
U accucTeHTckue coobuienus. Texuukn: few-shot,
chain-of-thought, structured output (JSON mode)
Pydantic + LLM: rapantupoBaHHas CTpyKTypa
otBeTa (Instructor, function calling)

[Ma6mousr mpomnToB: Jinja2, LangChain prompt
templates

RAG: apxurektypa (3arpy3ka — 4aHKUHT —
amMbenauHT — BekTtopHas bJ] — retrieval —
TeHepaIus)

3arpy3ka, YaHKUHT ¥ SMOCINHTH:
PDF/DOCX/HTML/ Markdown, crpareruu
pa3dueHus, MOIey 3MOCITMHTOB

Bekropusie b/1 u retrieval: ChromaDB, pgvector,
Qdrant, hybrid search, re-ranking,
LangChain/Llamalndex

emoukn RAG: ¢popmupoBaHre KOHTEKCTA, TPOMIIT
¢ KOHTEKCTOM, OIIeHKa KadecTBa

BesomacHocCTh: 3amuTa oT prompt injection,
6e3omacHoe xpanenue API-kroueii B GitHub

OIIK-3
OIIK-7
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20.

Secrets, porauus kio4yeil. GuibTpanus
TI0JIE30BAaTEILCKOTO BBOJIA TIEpe]T Tiepeavcii B
MOJICITb.

bezonacHocTs 1 MoHUTOpUHT Al-niprnoxxeHuit

IPOSKTUPOBAHHS,
aBTOMAaTH3aLys 1
DevOps-npakTuxu

7.
ITarTepHbI 8.
Tema 16 ?

12.

13.

14.

15.

16.

[TaTTepHBI IPOEKTUPOBAHMSA, ABTOMATH3ALINS H
DevOps-nipakTuku

SOLID B nHaAMHYECKOM SI3BIKE: 0COOEHHOCTH
npuMmenenns B Python

IMoposxknaronrue narrepHsl: Singleton (depes
Monyinsb), Factory, Builder

CrpykrypHsle: Adapter, Decorator (uepe3 Python-
nekoparopsl), Facade

[NoBenenueckue: Strategy (depe3 QyHKIUH MEPBOTO
kiacca), Observer, Command

Uwucras apxurektypa: cion, Dependency Injection,
CTpYKTYpa mpoekTa (src layout, pyproject.toml)
Astomatm3arus 1 DevOps

CLI-ytunutsl: argparse, click, typer
[Mnanuposmmku: schedule, APScheduler
Konrettnepuzanus u opkectparus: Docker, docker-
compose, MHOTOCTyTieHuaThie cOopku, health checks.

. CI/CD: nonssit naiinnaiin B GitHub Actions (lint —

type check — test — build — deploy), ynpasnenue
penr3aMu 1 BEpCHsIMH (semver).

Apromarusanus pyrunel: Makefile/Invoke mmst
€IMHBIX KOMaH]I, pre-commit.

[IpombimenHsiit Git-flow: cTparerust BeTBICHUS,
code review, 3amuTa main-BeTKH.

12-factor app: mepemeHHbIe OKpykeHus (pydantic-
settings), J0rH, KOHQUTYpaIus

MOHUTOpPHHT: CTPYKTYpHUpOBaHHBIE JIOoTH, health
checks.

JlokyMeHTHpOBaHUE HHPPACTPYKTYPHI U MPAKTHKA
«Infrastructure as Codey.

OIIK-3
OIIK-7

2.2 Y4yeOHO-MeTOAMYECKAS KAPTA IHCHUILIHHBI

4 cemecTp

Jlexiun
(HaMMEHOBaHUE TEM)

Ne wenenu

JlabopaTopHsbIe 3aHATHS

Yacel
Yacel
CamocrogrenbpHas

pabora, gackl

dopma KOHTPOJIS
3HAHWH

Bamer (max)

Monayns 1

1 |Tema 1 Beenenwue B Python

JlabopaTopnast padora Ne 1
2 |Hactpolika okpy>keHUs U peanu3anus| 2
HpocCTHIX porpaMM B Python

3JIP

JlabopaTopnast padora Ne 1
HacTtpotiika okpyxeHus u peanuzanus | 2
MPOCTHIX Iporpamm B Python

3JIP

3 KOJUICKIIUU U YTIPABJIAIOIINE
KOHCTPYKIOUH

Tema 2 Tunbl JaHHBIX, IEPEMEHHBIE,

Jlaboparopuas padota Ne 2 Turrsr
2 |MaHHBIX, KOJUICKIMH U yIpaBIstonme | 2
KOHCTPYKIIUH

3JIP

Jlaboparopuas padorta Ne 2 Turrsr
JIAHHBIX, KOJUICKIIUHU U YIPaBISIOMUe | 2
KOHCTPYKIIUH

3JIP

Tema 3 OyHKUNH, 3aMBIKaHAS,
JIEKOPaTOpbl U T€HEPATOPHI

Jlaboparopuas padora Ne 3
2 |OyHKIUH, 3aMBIKaHUS, 1EKOPATOPBI U| 2
TeHepaTopsl

3JIP
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JlabopaTopHas padora Ne 3
6 DyYHKINW, 3aMBIKaHUs, IEKOPATOPBI U| 2 1 3JIP 3
TeHEePaTOPHI
Jlaboparopnas pabota Ne 4
7 |Tema 4 OOII B Python 2 |O0BEKTHO-OPUEHTUPOBAHHOE 2 2 3JIP 3
IPOTrpaMMHPOBAHHUE
Jlaboparopnas padota Ne 4
OOBEKTHO-OPHEHTHPOBAHHOE 3P 3
8 IpOrpaMMHU IZ)BaHI/Iep 2 ! T3 6
POTPANMIP TKY | 30
Moayns 2
JlabopatopHas pabora Ne 5
9 Tema 5 O6padorKa oumbox, 2 |O6paboTka omMoOOK, TECTUPOBAHHE U | 2 2 3JIP 3
TECTUPOBAHUE U OTIaKa
OTIIaJIKa
JlabopatopHas padora Ne 5
10 O06paboTka OUIMOOK, TECTUPOBAHUE U | 2 1 3JIP 3
OTIIaJIKa
1 Tema 6 Pabota c daitnamu, popmaramu 5 Jlabopatopnas pabota Ne 6 PaGora ¢ 5 1 37IP 3
JIAaHHBIX U CepUaIi3anus ¢aiinamu 1 popMaTaMH JaHHBIX
12 Ha?opaTopHaﬂ pabora Ne 6 Pabora c > 1 37TP 3
(atimamu u GopmMaTaMu JaHHBIX
Tema 7 O6paboTKa TaHHBIX U Jlaboparopnas pabota Ne 7
13 |Bm3yamm3anusa: NumPy, Pandas, 2 |Ob6paboTKa JaHHBIX ¥ BH3yaJId3amus | 2 1 3JIP 3
Matplotlib/ Seaborn
14 Jlaboparopnas padota Ne 7 ) 1 37IP 3
O06paboTKa JaHHBIX W BH3YaJIN3aIUs
15 |Tema 8 Pabora ¢ 6a3amMu JaHHBIX 2 Jlaboparopuas pabora Ne 8 Padota ¢ 2 1 3JIP 3
0azaMu JaHHBIX
16 Jlabopartopnas padota Ne 8 Pabora ¢ ) 1 37IP 3
0a3aMM JaHHBIX
Jlabopatopnas pabota Ne 8 PaGora ¢ 3JIP 3
17 0a3aMH JaHHBIX 2 3U3 3
TKY | 30
17 1A 40
(3auer)
Hroro 16 34| 22 100
5 cemecTp
g =
3 ) —_
% J1 3 3 °§ § § = é
5y CRHH 2 JlaGopaTopHBIE 3aHATHUS 2158 £ | =
T (HaMMEHOBaHUE TEM) = eS|l = = a
ol Q Ive) s o =
= 2 3| = =
28 A
O S
Monyns 1
Tema 9 HTTP, REST API u Be6- Jlabopatopnas padora Ne 9 HTTP-
1 2 2 2 3J1P 3
CKpaIyHr kianentbl, REST API u BeO-ckpanuur
Jlabopatopnas padota Ne 9 HTTP-
2 kiauenTel, REST API u BeO-ckpanuHr 2 3JP 3
3 Tema 10 Co3nanue REST API ¢ > Jlabopatopnas pabdora Ne 10 > > 3JIP 3
FastAPI Cosznanue REST API ¢ FastAPI
JlabopatopHas padora Ne 10
4 Cosznanue REST API ¢ FastAPI 2 3P 3
Tema 11 AcunxpoHHoe JlabopaTophast padora Ne 11
5 |mporpaMMHpOBaHHE: asyncio u 2 |ACHHXpPOHHOE IPOrpaMMHPOBAHUE 2 2 3JIP 3
KOHKYPEHTHOCTb
6 JlaGoparopras padota Ne 11 ) 37IP 3
ACHHXpPOHHOE IPOrpaMMHPOBAHHUE
Tema 12 Co3nanne 6otoB: Telegram u JlaGopartopras padota Ne 12
7 2 2 2 3JIP 3
JIpYTHE MECCEHKEPHI, H CHCTEMBI PaszpaboTka 60TOB
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JlabopatopHas padora Ne 12 3JIP 3

8 PazpaboTka 60TOB 2 1 T3 6
TKY | 30
Moyns 2
9 Tema 13 TecTupoBaHHe U Ka4ECTBO ) Jlaboparopnas padbora Ne 13 ) ) 37IP 3
KoJia KomnerotepHoe 3peHue
10 Jlaboparopnas padborta Ne 13 ) 1 37IP 3
KomnerotepHoe 3peHue
11 |Tema 14 KommbroTepHOE 3peHHE 2 Jlaboparopuas pabora Ne 13 2 1 3JIP 3
KomnerotepHoe 3peHue
12 JlaGoparopnas padora Ne 13 ) 1 37IP 3

KomnerotepHoe 3peHue
Jlaboparopnas padbora Ne 13

Tema 15 Unrerpauus ¢ LLM: API,

13 2 1 3JIP 3

prompt engineering 1 RAG-cucremsl KomnsrotepHoe 3peHue
JlabopatopHast padota Ne 14 Pabora ¢
14 LLM 2 1 3JIP 3
Tema 16 IlaTTepHBl NPOEKTUPOBAHUS, Jlabopatopnas padora Ne 14 Pabora ¢
15 2 2 1 3J1P 3
aproMatusaiusa u DevOps-npakTuku LLM
Jlabopatopnast padota Ne 14 Pabora ¢
16 LLM 2 1 3JIP 3
Jlabopatopnast pabora Ne 14 Pabora c 3JIP 3
17 LLM 2 1 T3 3
TKY | 30
1-17|BrInonHeHre KypcoBoi paboThl 36
18- ITA
20 36 (7Kx3aMeH 40
Htoro 16 34| 94 100

[TpunsaTeie 0003HAYCHMUS:

3JIP — 3amuTa mabopaTopHOit pabOTHI;

TKY — Ttekymuii KOHTpOJIb YCIEBAEMOCTH;

T3 — TecTOBBIE 3aIaHUS;

313 — 3amuTa MHANBUIYaIbHOTO 3aJaHMUS;

ITA — npoMexxyTO4YHasi aTTecTalus.

WroroBas oleHka omnpeaensercs Kak CyMMa TEKYLIEro KOHTPOJI M INPOMEKYTOUHOMN
aTTeCTalluy U COOTBETCTBYET OaliaM:

DK3aMeH
Ornenka OTINYHO Xopo1o Y 10BJIETBOPUTEIIHHO HeynoBieTBopuTeIbHO
Baser 87-100 65-86 51-64 0-50
3auer
OrneHka 3adreHo He 3auteHo
Bassr 51-100 0-50

2.3 TpeOGoBaHusl K KypcOBOMY MPOEKTY (KypcoBoii padore)

Hensmu KypcoBoit paboTHI SBISIOTCS:

— yrayOsieHue, 3aKperjieHue U CUCTeMaTH3alysl TEOPEeTHUECKUX 3HAHUN U MPAKTHYECKUX
YMEHUH, MOJIy4eHHBIX B IIpoliecce 00yUEeHNUS;

— OLICHKA CTENICHH YCBOCHMSI CTYJ€HTaMU OCHOBHBIX MOJ0XKEHUH TUCIUILINHBI;

— MPUOOpPETEHNE HABBIKOB CAMOCTOSTEILHON pa3pabOTKH MPOrPaMMHOT0 00eCIIeUeHus;

— MOJIy4€HUE HABBIKOB O(OPMIIEHHS MNPOrpaMMHON JTOKYMEHTAllUd U HCIOJIb30BaHUS
cupaBoyHoi utepatypsl, 'OCToB npu co3gaHuM NPOrpaMMHBIX TPOTYKTOB.

Coneprkanre KypcoBOi pabOThI BKITIOUYAET JABE YaCTH:

1) Teopernyeckast 4acTb — 0030p MO TeME MPOCKTHUPOBAHHUS, UCCIEAOBAHUE AKTyaJIbHBIX
BOIIPOCOB B JaHHOH 00J1aCTH, IOCTAHOBKA 3a7a4, 000CHOBAaHHUE MIPUHATOTO PELICHHUS;
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2) mpakTHYEeCcKasi — pealu3anus IporpaMMHON CUCTEMBI U €€ 0TJIaJIKA.
Ha BemmosiHeHHe KypcoBoit pabOThI OTBOAUTCS 36 4acoB.

Pa3buBka oTamoB KypcoBod pad

OTEI,

OIMPCACIICHUEC KOJIMYCCTBA MUHHUMAJIBHBIX U

MaKCHMaJIbHBIX OaJJIOB 3a KaXKABIH W3 HHUX IPOU3BOJUTCS IperojaaBareieM. [IpuMepHbId
MepeYeHb ATAIOB BBIMOJTHEHHS] KYpCOBOW pa0OTHI M KOJMYECTBAa OAIOB 3a Ka)IbIH W3 HHUX
MIPE/ICTABJICH B TaOJIUIIE.

No DTar BBITOJTHCHHSI MuHuMyM Maxkcumym

1 CocraBlieHHE TEXHUUECKOTO 3aJaHus 6 10

2 [IpoekTHpoBaHrEe NPOrPpaMMHOTO MOIYJIS 6 10

3 Pa3paboTka mOKyMEHTAIMH MPOTPAMMHOTO MOTYJISI 9 15

4 Pa3paboTka mporpaMmMHOTO MOIYJIS 9 15

5 TecTupoBaHKEe NPOrpaMMHOTO MOIYJIS 6 10
Hroro 3a BBIOIHEHHE KYyPCOBOTO NTPOEKTa 36 60
3ammTa KypcoBOTO IMPOEKTa 15 40

[IpumepHast TemaTHKa KypCOBBIX MPOEKTOB (paboT) mpelncTaBieHa B MPUIIOKECHUU
XpaHUTCS Ha Kadeape.

HrtoroBasi oreHKa KypcOBOM pabOThI MpeACTaBIseT CO00M cymMMmMy OauioB 3a €ro
BBITIOJTHCHHUE U 3allIUTY U BBICTABJISAACTCA B COOTBETCTBUHU CO IIKAJIOHN:

Ornenka

OT1nn4aHO

Xopo1io

Y 10BIETBOPUTEIIHHO

HeynoBieTBopuTeIbHO

bammer

87-100

65-86

51-64

0-50

3 OBPA30OBATEJIBHBIE TEXHOJIOT'MHU

IIpy M3ydyeHUH ITUCLMIUIMHBI MCHOJIb3YETCSd MOIYJIbHO-PEUTHHIOBas CUCTEMA OLEHKU
3HaHUi cTyzneHToB. [IpuMmeHeHne ¢GopM M METOJOB MNPOBEACHMS 3aHATUH INPU H3YyYEHUU
A3JIMYHBIX TEM Kypca MPeICTaBICHO B TA0JIHUIIE.

Ne
n/a

Bug aynutopHbIX 3aHATHI

dopma poBeICHUST 3aHATUS

Jlexun

JlaGopatopHble 3aHATHS

Bcero gacos

1

MyneTumegua

Temer 1-16

32

2

C ucnoap3oBanneM DBM

JIa6. 1-14

68

HUTOI'O

32

68

100

4 OHEHOYHBIE CPEJCTBA

Hcnonb3yeMbie OLIEHOYHBIE CPECTBA MO TUCIUILTHHE MPEICTABICHBI B TAOIHIIE U XPAHSTCSI
Ha Kadenape.

Ne i/

Buj ouieHOYHBIX CpeACTB

KoanuyecTBO KOMILJIEKTOB

1

BOHpOCLI K OK3aMCHY

3K3aM€HaHI/IOHHbIe OUIETHI

BOHpOCLI K 3a4€Ty

— | — ] —

Bomnpocs! k 1abopaTopHsIM paboTam

TemaTuku KypcoBoil paboThI

TecroBbie 3aJaHusA

N[N | |W[IN

WuauBuyanbHbI 3aJaHAS

— | — ] —
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5 KPUTEPUU CO@OPMUPOBAHHOCTH KOMITIETEHIIUIA

5.1 ®opmupyeMbie KOMIIETEHUMHA U HHAMKATOPbI UX JOCTHKEHU S

OIIK-3 CnocoGeH pemars craHiapTHbIE 3a/1a4i MPOoecCHOHAIBHON IESTENbHOCTH Ha OCHOBE HH(POPMAIIMOHHOMN
n Oubnmorpaduyeckoll KylbTypel ¢ NPUMEHEHHEM HH()OPMAIIOHHO-KOMMYHHUKAIIMOHHBIX TEXHOJOTHA H C
Y4eTOM OCHOBHBIX TpeOOBaHMI MH()OPMAIMOHHON O€30IMaCHOCTH

HOIIK-3.1. CnocobeH mNpUMEHATh NPHHIMIBL, METOABl W CPEACTBAa pEIICHHWs NPHUKIATHBIX —3a1ad
po(ecCHOHATLHON NIEATENHHOCTH C YI€TOM OCHOBHBIX TpeOOBaHN MHPOPMAITMOHHOHN 0€301acCHOCTH

3HaeT COBpPEMEHHBIE CTAaHAAPTHl 0€30IMacHOr0 KOAWPOBAHMSA, METOABI 3aIIUTHl OT THIIOBBIX YSI3BUMOCTEH,
TIPUHIIMITEI 0€3011acHOTO B3anMozeicTBus ¢ API, OMOIMOTEekn W MEXaHM3MBI 3alUTHl JaHHBIX TPU Tepeaade u
XpaHCHWH, a TakKe HOPMATHBHBIC TpPeOOBAaHUS W JIyYIINEe IPAKTHKH oOecrmedeHns WHPOPMAIUOHHON
0€30MacHOCTH Ha BCEX ATarax >KM3HEHHOTO MHKJIA MPOTPAMMHOTO TPOIYKTa — OT HAIIMCAaHMUs KOJa 10 ACIUION U
MOHHMTOPHHTA.

YMeeT NpUMEHSTh CTATHICCKUI aHAIN3 U PYYHOE PEBBIO NS BRISBICHHS TOTCHIMAIBHBIX YSI3BUMOCTEH B KOJIC Ha
Python; peamu3oBBIBaTHP MPUHIUI ~MHHUMAIBHBIX TMPHBHWICTHH, O€30macHOC XpPaHCHUE CEKPETOB,
JIOKYMEHTHPOBAaTh HAWJICHHBIC YA3BHMOCTH W MPEJIaraTh COCOOBI MX YCTPAHCHHUS, HACTPAUBATh MEKCCTEBBIC
9KpaHbI IPWIOKECHUH, BATHIAINIO M CAHUTU3AIUIO BXOTHBIX JJaHHBIX, a TAKXKE KOPPEKTHO 00padaThIBaTh OMIHOKA
0e3 pacKpBITUS YyBCTBUTEILHOW HH(POPMAITUHL.

Bnaneer HaBbIkaMu 6€3011aCHOTO UCIIOJIB30BAHHS CTOPOHHHUX 3aBUCHMOCTEH, HACTPOHKH 3aIIUIIEHHOTO CETEBOTO
B3aMMOJICHCTBUS U KOHTEHHepu3anuu ¢ yaétom TpeboBanmii Mb; MeTomukol BHEApPEHHUS Security-4eKInCTOB B
CI/CD-naifrnaitHpl 1 aBTOMaTU3UPOBAHHOTO TECTHPOBAHUS OE30ITACHOCTH; OITLITOM Pa3pabOTKH 1 pa3BEPTHIBAHUS
MIPHUIIOKECHNH, YCTOMYMBBIX K THIIOBBIM aTakaM, C CHCTEMOH JIOTHPOBAHHUS M aJICPTHHTA WHITHICHTOB.

OIIK-7 CriocoOeH NPIMEHATh B IPAKTHYECKOH JEATEIFHOCTH OCHOBHBIC KOHIETIIINHY, IPHHIUIIBI, TEOPUH U (PaKTHI
CBSI3aHHBIE C HHPOPMATHUKOM

HOIIK-7.2. Cnoco6eH NpUMEHATh B MTPAKTHIECKON IEATETHHOCTH OCHOBHBIE KOHIIETIITUH 1 TIPUHITUTIBI HAITHCAHUS
MIPOTPAMMHOTO KOZIa

3Haer (yHIaMeHTaIbHBIE KOHIEMIUH Python (00BEKTHO-OPHEHTHPOBAHHYIO M (DYHKIIMOHAIBHYIO TTapalrMbl,
MTUHAMAYECKYIO0 THIHM3AIHIO, VYIPaBJIEHHE IIaMATHIO, MOJENh HWCKIIOYCHHH, ICKOPATOphl M KOHTEKCTHEIC
MEHEJ[)KEePBHI), OCHOBHBIC CTPYKTYPBI JaHHBIX U AJITOPUTMBI, HX aITOPUTMUYECKYIO CIOXKHOCTh, OMOITUOTEKH IS
PpaboTHI ¢ KOJUIEKIUSAMH, UTEPATOPAMHU U TEHEPaTOpaMH, a TAKXKe MATTePHBI MpoekTupoBanus (Singleton, Factory,
Strategy, Repository u np.), crannaptsl opopmienus kona (PEP 8) u coBpemMeHHbIE MHCTPYMEHTBI HOANEPIKKA
KauyecTBa.

YMeeT BRIOHpaTh ONTUMANBHBIC CTPYKTYPHI JTAHHBIX U aITOPUTMHUYCCKHUE PEIICHHUS sl KOHKPETHOM MPUKIIATHOM
3amaud, pedakTOpUTh KOJ B COOTBETCTBMM C MpHHIUIAaMu yucrtoro koma u SOLID; mpoekTupoBath u
peaM30BBIBATh MHOT'OCIIOMHBIE TPOrpaMMHBIE CHCTEMbI ¢ Hcnoib3oBaHnneM Dependency Injection, ORM,
ACHHXPOHHBIX U MHOTOMOTOYHBIX ITOAXO00B; IICAaTh MOAYJIbHBIC, MHTErpalinoHHbIe U end-to-end TecTrl (pytest),
M3MEPSITh NOKPBITHE KOJIa M HHTEPIPETHPOBATE €T0 PE3YIBTATHL.

Brnazmeer mHCTpyMEHTapHeM MPOMBIIIICHHOW pa3paOOTKH, HAaBBIKAMH HAIIMICAaHUS TEXHUYECKOW TOKYMEHTALUH K
MIPOTrPaMMHBIM MPOIYKTaM W BEICHUS MPOCKTHOM JokyMeHTaruu B cooTBeTcTBHH ¢ [[OCT, a Taxke METOIMKOM
HeTpepbIBHONW MHTEeTrparuu u pa3sépteiBanus (GitHub Actions), konrerinepm3anuu (Docker) u aBTomMarnzanmu
PYTHHHBIX OTIepaIiii pa3paboTKu.

5.2 Kputepuu oueHKH J1a00paTOPHbIX padoT

CryneHT 0053aH CaMOCTOSITEIbHO B MOJTHOM 0OBEME BBITIOJHUTH J1ab0paTopHbIe PabOTHI
COIJIaCHO paboyeil mporpamMme.

3ananue Ha pabOThI BBIIAET BEAYLIUI 3aHATHUS MPENOo1aBaTeNb.

[To pe3ynbraTam BHINOIHEHUS pabOT CTYASHT 00s3aH 0)OPMUTH OTUET IO Ja0OpPaTOPHOI
paboTe B COOTBETCTBHH C JCHCTBYIONIUMU B YHHUBEPCUTETE TPEOOBAHHMIMHU 1O O(POPMIICHHUIO
oTyera.

OTcyTCTBHE OTUETA SBIISCTCS MPUYMHON HEJOIMYyCKa K caue 1abopaTopHOi pabOTHI.

3ammrTa oTueTa MPOBOJUTCS YCTHO, ITyTEM OTBETOB Ha KOHTPOJBbHBIE BOIPOCH K padoTe u
JEMOHCTpAIlMM HABBIKOB, MOJIYUEHHBIX MPHU BBINOJIHEHUU paboThl. Bompockl k naGopaTopHbIM
paboTaM M KpUTEpUU HMX OLEHKU TNPEACTaBICHbl B (HOHJE OLEHOYHBIX CPEACTB MO JaHHOM
JTUCIUIIINHE.

[Tpu 3amuTe nabopaTopHON pabOTHI CTYIEHT UMEET MPABO MOJIB30BATHCS CAMOCTOSATEIBHO
MOJTOTOBJICHHBIM OTYETOM.
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Kaxxnast BeImosiHeHHas M 3alMIeHHas j1abopaTtopHas paboTa oreHuBaetcs 3 Oamna. [Ipu
aToM | Garna HaYKMCIIIeTCs 3a BHITOTHEHUE PaboThl ¥ 0T 1 102 GamioB 3a oopMiIeHHE OTYETA U
3alUTy paboThl B 3aBUCUMOCTH OT KauecTBa O(GOPMIICHHS M YpPOBHS 3HAHUH CTyJIEHTa IO
TeMaTHUKe PabOTHI.

[Ipu oTCYTCTBHMM OTBETOB Ha 33JaHHBIE ITPETIOIaBATEIIEM BOIIPOCHI OTYET HE 3aCUUTHIBACTCS,
1 OaJThl HE BBICTABIISIOTCSL.

5.3 Kpurtepuu oneHKH 3a4eTa

JUis OLIEHKHM 3auyeTa HCHOJb3YETCs CIEAYIOIIee OLIEHOYHOE CPEJCTBO: BBINOJIHEHHUE
WH/IMBUIYAIIHOTO 3a/IaHHs.

WNHunuBuyanbHOE 3aJaHUE BbIAET BEAYIIMN 3aHATHS IPENOAABATENb.

CryneHT 00s13aH CaMOCTOSTENILHO B ITOJTHOM 00bEME BBITTOTHAST HHIMBUAYAEHOE 3a/1aHUE.

ITo pe3ynbraTam BBINOJIHEHUS 3a/1aHUs CTYJEHT 00513aH OQPOPMUTH OTUET B COOTBETCTBUU C
JeHCTBYIOIMMH B Y HUBEPCUTETE TPEOOBAHUAMHU MO OPOPMIICHHIO OTUYETA.

OTcyTcTBHE OTYETA SBJIAETCS IPUUMHON HEIOMYCKa K cllaue 3a4eTa.

3ammTa MHIUBUAYATBHOTO 33/aHUsl MPOBOAUTCS ycTHO. Ilpu 3amuTe MHIWBUAYATIEHOTO
3aJJaHUs CTYJIEHT UMEET IPaBO IOJIb30BAaThCSI CaMOCTOSATENIBHO MOATOTOBIEHHBIM OTYETOM MU
IIPOrpaMMoi.

BeinosnHeHHOE 1 3alUIIEHHOE MHIUBUAYAIBHOE 3ajaHKe olleHnBaeTcs B 3 Oanna. [Ipu atom
1 Gan HauKcIsIeTcs 3a BBIOTHEHHE paboThl U OT 1 10 2 6aisioB 3a oopMIIeHHE OTUYETA U 3aIUTY
3alIUThl B 3aBHCHMOCTH OT KadecTBa O(OPMIIEHHS M YPOBHS 3HAHMH CTyJEHTa IO TeMaTUKe
paboTHL.

[TogpoOHO cpencTBa OLIEHMBAHUS NMPHUBENEHBI B (POHAE OLIEHOUYHBIX CPEACTB IO JAHHOM
JUCLIUATUIMHE.

5.4 Kputepun o1leHKH TeCTOBBIX 3a1aHUI

BrimonHeHne TecTOBBIX 3a/1aHN OLIEHUBAETCS B IMarna3oHe 10 6 6ajIoB B 3aBUCUMOCTH OT
YPOBHA 3HAaHUU CTYACHTOB IIO TCMATHKE TECTOBBIX SaIIaHI/II\/JI. Ecimun mo oxoH4aHHIO MOAYyJid
TECTOBBIE 3a/IaHUs HE BBINOJHEHBI, TO OAJIbl IO HE HAYHUCIAIOTCS, M OHA MOMAaJaeT B Pa3psl
3a/10JKEHHOCTHU

5.5 Kpurtepum olleHKH 3K3aMeHa

JUJ1s OLleHKHM 2K3aMEeHa UCTIOIb3YIOTCS CIEAYIOIINE OLIEHOYHBIE CPE/ICTBA!

— Bomnpocsl k 3x3ameny

— DK3aMeHAIMOHHBIE OUIICTHI

DK3aMeHAIIMOHHBINA OMJIET BKIIFOYAET TPH TEOPETHIECKUX Bompoca. CoepkaHue BOTIPOCOB,
BBIHOCHMBIX Ha 9K3aMEH, COOTBETCTBYIOT TEMATUKAaM, PACCMOTPEHHBIM Ha JIEKIIUAX U TEMaTHKaM
71a00paTOPHBIX pabOT, BHITTOJTHEHHBIX B TCUCHUE CEMECTPA.

K cnade sk3amMeHa JIOMYCKAIOTCS CTYACHTHI, IMOJIYYUB 32 CEMECTp B cymMMe He MeHee 36
6autoB. Ha sk3amene cryaeHT MmoxeT HaOpaTh oT 0 1o 40 6amtoB. CTyA€HTHI CIAIOT SK3aMEH B
yctHOM ¢opme. KommuecTBo 6amioB, HaOpaHHBIX CTYAEHTOM, PACCUUTHIBACTCS KaK CyMMa
0aJIoB, MOJTYYEHHBIX 32 OTBETHI HA TPHU BOMpOCca IK3aMeHalMoHHOro ouneta. OTBET Ha MEpBBIN
teopetudeckuii Bonpoc (ot 0 mo 10 GamnoB); Ha BTOpOU TeopeTudeckuii Bompoc (ot 0 mo 10
O6aytoB); Ha TpeTuil TeopeTrdeckuii Bonpoc (ot 0 mo 10 GaymoB); OTBETHI HA JOTIOJHUTEIHHBIC
BOIIPOCHI B PaMKax TpeX TeopeTudeckux Borpocos (ot 0 1o 10 6amioB).

OrneHKa OTBETa HA TEOPETUYECKUI BOIIPOC

10 6amnoB:

— CHCTEMAaTHU3HpOBaHHBIC, TNyOOKHWE W TOJIHbIE 3HAHHWS 1O BCEM paszjesiaM YydeOHOM
MPOTPaMMBI, & TAKXKE 10 OCHOBHBIM BOIIPOCAM, BBIXOISIINM 32 €€ MPEIebl;

— TOYHOE MCTI0JIb30BaHNE HAyYHOU TEPMUHOJIOTUH (B TOM YHCIIE — HA HHOCTPAHHOM SI3bIKE),
CTHJINCTUYECKU TPAMOTHOE, JIOTHYECKH MPaBUIIHBHOE U3JI0KEHUE OTBETA Ha BOIIPOCHI,
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— Oe3ynpedHoe BIAJICHHWE MHCTPYMEHTapueM YueOHOH JMCLUMIUIMHBI, YMEHHE €ro
3¢ (GEeKTUBHO UCTOIB30BaTh B IOCTAHOBKE M PELICHUH HAYYHBIX U MPO(ECCHOHAIBHBIX 3a/1a4;

— BBIp@XXEHHAsl CIOCOOHOCTh CaMOCTOATENBHO M TBOPUECKH PElIaTh CIOXKHBIE MPOOIeMbl B
HECTaHAAPTHOM CUTYyalluu;

—TIOJIHOE M TIy0OKOe YCBOEHHE OCHOBHON W JONOJHUTEIBHOM JIMUTEpaTyphl,
PEKOMEHIOBAaHHOHN y4eOHOM MpOrpaMMON JTUCITUTIIINHBL,

— YMEHUE OPHUEHTHPOBATHCA B TEOPUAX, KOHUEMIMUAX M HANpPaBICHUSAX IO H3ydyaeMou
JUCLUIUINHE U 1aBaThb UM KPUTHUYECKYIO OLIEHKY, MCIIOIb30BaTh HAYYHBIE JOCTHIKCHHS IPYIHX
JUCLUIUINH.

9 6amnoB:

— CUCTEeMAaTU3UPOBaHHbIE, TNyOOKHEe M TOJHBIE 3HAHUS MO BCEM paslenaM YydeOHOH
IIPOrPaMMBl;

— TOYHOE MCIOJIb30BaHNE HAyUYHON TEPMHUHOJIOTMH (B TOM YHCJIE HA HHOCTPAHHOM SI3bIKE),
CTHWJINCTUYECKU TPAMOTHOE, JIOTMYECKH ITPaBUIIBHOE U3JI0’KEHUE OTBETA HAa BOIIPOCHI,

— BIIQJICHUE HWHCTPYMEHTapueM Yy4yeOHOW JMCHUIUIMHBL, YMEHHE ero 3(PQPeKTHBHO
UCIIOJIb30BaTh B IOCTAHOBKE U PELIEHUN HaYYHBIX M MPO(ECCHOHAIBHBIX 3a/1a4;

— CIIOCOOHOCTb ~ CaMOCTOSITEIbHO W TBOPYECKH peIlaTh CJIOXKHBIE MPOOJIEeMBbl B
HECTaHJAPTHOU CUTYaIlMU B paMKax yd4eOHOU MpOorpaMMBbl;

— IIOJIHOE€ YCBOCHUE OCHOBHOM M JOIOJIHUTEIBHOW JIMTEpaTypbl, PEKOMEHIOBAHHOU
y4eOHOM TTpOrpaMMOi TUCIIUTUTHHBL;

— YMEHHME OpPUEHTHPOBATHCS B OCHOBHBIX TEOPHUSX, KOHLENIUSAX M HAIpPABICHUSAX IIO
M3y4aeMOH TUCLHUIUIMHE U JaBaThb UM KPUTUYECKYIO OLIEHKY.

8 6amioB:

— CUCTEMAaTU3UPOBaHHbIE, [NIyOOKHUE U TOJIHBIE 3HaHUS 110 BCEM ITOCTABJIEHHBIM BOIIPOCAM B
o0beMe yueOHOI porpamMmel;

— MCNOJb30BAaHUE HAYYHOW TEPMHMHOJIOTMM, CTUIMCTHUYECKH TI'PAMOTHOE, JIOTMYECKH
NPaBUIBHOE U3JI0’KEHHE OTBETA HA BOIIPOCHI, YMEHHUE JIeIaTh 000CHOBAHHBIE BHIBO/IBI,

— BJIQJICHUE UHCTPYMEHTApHEM Yy4eOHON AMCHUILUINHBI (METOAaMU KOMIUIEKCHOTO aHAJIN3a,
TEXHUKOH MH(OPMAIIMOHHBIX TEXHOJIOTHIT), YMEHHE €0 UCIIOIb30BaTh B IOCTAHOBKE U PEIICHUH
HaY4HBIX U NPo(eCcCHOHAIBHBIX 3a/1a4;

— CIIOCOOHOCTb  CaMOCTOSITEIBHO pelIaTh CJIOXKHBIE MpOOJIeMbl B paMKax Yy4eOHOH
IIPOrPaMMBl;

— YCBOGHHE OCHOBHOW U JIOTIOJIHUTENBHON JINTEpaTypbl, PEKOMEHIOBAaHHON Yy4eOHOM
MPOTPAMMOIA;

— YMEHUE OpPHUEHTHPOBATHCS B OCHOBHBIX TEOPHSX, KOHLENUMIX W HalNpaBICHUSIX II0
M3y4aeMOH TUCLHUIIIMHE U JaBaThb UM KPUTUYECKYIO OLIEHKY.

7 6amioB:

— CUCTEeMAaTU3UPOBaHHbIE, TIyOOKHE M IOJHBbIE 3HAaHUS IO BCEM paslenaM ydeOHOH
IPOrpPaMMBl;

— UCIIOJIb30BaHME HAY4YHOH TEPMUHOJOTMM (B TOM YHCIIE HAa HHOCTPAHHOM S3bIKE),
JMHTBUCTUYECKU U JIOTUYECKU IPABUIIBHOE M3JI0KEHUE OTBETa HA BOIIPOCHI, YMEHHUE JEJaTh
000CHOBaHHBIE BBIBOJIBI;

— BIIQJICHUE WHCTPYMEHTapueM Y4eOHOH IUCHMIUIMHBI, YMEHHE €ro HCIOJb30BaTh B
IIOCTAaHOBKE U PEIIEHUH HayYHBIX U IPOPECCHOHATBHBIX 3aa4;

— YCBOGHHE OCHOBHOW U JIOTIOJIHUTENBHON JIUTEpaTypbl, PEKOMEHIOBAaHHON Yy4eOHOM
IIPOrPaMMOM TUCIUIUIMHEI;

— YMEHUE OpPHUEHTHPOBATHCS B OCHOBHBIX TEOPHSX, KOHLENUMIX W HalpaBICHUSIX II0
M3y4aeMOH TUCUUIUIMHE U JaBaThb UM KPUTUYECKYIO OLIEHKY.

6 6amIoB:

— JIOCTATOYHO MOJIHbIE U CUCTEMAaTU3UPOBAHHBIE 3HAHUSI B 00beMe yueOHOM MporpamMmsl;

— WCTOJIb30BAHUE HEOOXOAMMOW HAaydyHOW TEPMHUHOJIOTHUH, CTUIMCTHYECKH TI'PaMOTHOE,
JIOTMYECKH MTPABUIIBHOE U3JI0KEHUE OTBETA HAa BONPOCHI, YMEHHE J1€1aTh 0OOCHOBAHHBIE BBHIBOIBI;
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— BJIaJICHHE WHCTPYMEHTAapHeM Y4eOHOH AMCHUIUIMHBI, YMEHHE ero HCIOJIb30BaTh B
peIIeHNH y4eOHBIX U TPO(PEeCCHOHANBHBIX 3a/aY;

— CIIOCOOHOCTb  CaMOCTOSTENbHO MPUMEHSTH THUIIOBBIE pEIIEHUs B paMKax YydeOHOH
IPOrPaMMBl;

— YCBOGHHE OCHOBHOH JHMTEpaTyphl, PEKOMEHIOBAaHHOW Y4eOHOH Mporpammoi
JCIUIIAHBL,

— YMEHHE OpPHUEHTHPOBATHCA B 0a30BBIX TEOPHUSAX, KOHIEMIUSAX W HAMNPABICHUAX II0
M3y4aeMoil TMCUUIUIMHE U AaBaTh UM CPaBHUTEIBHYIO OLIEHKY.

5 6amoB:

— JI0CTaTOYHbBIC 3HAHUS B 00beMe YUeOHOH TPOrpaMMBl;

— HCHOJb30BAaHUE HAYYHOH TEPMMHOJIOTMH, CTHJIMNCTUYECKHM TIPaMOTHOE, JIOTHYECKH
MPaBUJIBHOE M3JI0KEHHE OTBETA Ha BOMPOCHI, YMEHHUE JIeTIaTh BHIBOIBL;

— BIIaJICHHE WHCTPYMEHTapHeM Y4eOHON AWMCHUIUIMHBI, YMEHHE ero HCIOJIb30BaTh B
peIIeHNH yu4eOHBIX U TPO(PEeCCHOHANIBHBIX 3a/aY;

— CHOCOOHOCTh CaMOCTOATENBHO MPUMEHSATh THIIOBBIE pPEIICHHs B paMKax YydeOHOMH
IPOrPaMMBl;

— YCBOGHHE OCHOBHOM  JIUTEpAaTyphl, PEKOMEHIOBAaHHOW Yy4eOHOH Mporpammoi
JUCIUIINHBI,

— YMEHHE OpPHUEHTHPOBATHCA B 0a30BBIX TEOPHUSAX, KOHIEMIUSAX W HANPABICHUAX I10
M3y4aeMoil TUCUUIUINHE U AaBaTh UM CPaBHUTEIBHYIO OLIEHKY.

4 Ganna:

— IOCTaTOYHbIN 00BEM 3HAHHI B paMKax 00pa30BaTeIbHOrO CTaHAAPTA;

— YCBOGHHE OCHOBHOH JHTEpaTyphl, pEKOMEHIOBAaHHOW Y4eOHOH mporpamMmoi
JICIUTIAHBI,

— UCNOJIb30BAaHUE HAYYHONM TEPMMHOJIOIMM, CTUIMCTHYECKOE M JIOTUYECKOE W3JI0KEHHE
OTBETAa Ha BOMPOCHI, YMEHHUE JIeNaTh BHIBOJbI O€3 CYIIIECTBEHHBIX OIIHOO0K;

— BIIaJICHHE WHCTPYMEHTapHeM Y4eOHOH AWMCHUIUIMHBI, YMEHHE €ro HCIOJIb30BaTh B
PEIICHNH CTaHIapTHBIX (TUTIOBBIX ) 33]1a4;

— YMEHHE 0] pyKOBOJICTBOM IPENO/IaBaTENsl pellaTh CTaHAAPTHBIE (TUIIOBBIE) 3a/1a4H;

— YMEHUE OPHUEHTHPOBATHCS B OCHOBHBIX TEOPHSIX, KOHIEMIMSIX U HalpaBICHHUSIX IO
M3y4aeMOH IUCLUUIUIMHE U JaBaTh UM OLICHKY.

3 Ganna:

— HEJIOCTaTOYHO IMOJIHBIA 00beM 3HAHHH B paMKax 00pa3oBaTeIbHOTO CTAaHAAPTA;

—3HaHWE 4YacTH OCHOBHOW JIUTEpaTyphl, PEKOMEHJOBAaHHOW y4yeOHOW mporpaMmon
JUCLUIUINHBL,

— UCNOJb30BaHNE HAYYHOM TEPMHUHOJIOTUH, U3JOKEHHE OTBETa Ha BOIPOCHI C
CYIIECTBEHHBIMU JIMHTBUCTUYECKUMHU U JJOTMYECKUMH OIIUOKaMU;

—crnaboe BIaJeHHE HHCTPYMEHTapueM Yy4eOHOM NHCUUIUIMHBI, HEKOMIIETEHTHOCTH B
pelIeHUH CTaHAapTHBIX (TUIIOBBIX) 3a/1a4;

— HEyMEHUE OpPHUEHTHPOBATHCSI B OCHOBHBIX TEOPHSX, KOHUEMIMSIX W HalpaBICHUSIX
M3y4aeMOW TUCUUILIAHBL.

2 Ganna:

— (pparmMeHTapHBIC 3HAHHS B paMKax 00pa30BaTeIbHOIO CTaHAapTA:

—3HaHUS  OTAENBHBIX JIMTEPATYPHBIX HCTOYHHKOB, PEKOMEHJIOBAaHHBIX  Yy4eOHOM
IIPOrpaMMOil TUCLUIUIMHBI;

— HEyMEHHUE HCIOJIb30BaTh HAYYHYIO TEPMHUHOJOTHIO JUCUUIUIMHBI, HAJWYHEe B OTBETE
IpyOBIX CTUIMCTUYECKUX U JIOTUYECKHUX OIIMOOK.

1 Gamn:

— OTcyTCTBHE 3HaHUHN U KOMIIETEHLIMI B paMKax 0Opa30BaTeNIbHOTO CTaHIApTa UM OTKa3
OT OTBETA.

21



BBIIIOJTHEHUIO CAMOCTOSITEJIBHOM PABOTHI

6 METOINYECKHUE

JVCHUATIIINHE

PEKOMEHJAIIMM 1O OPFAHM3AIIMA W
OBYYAIOIIUXCSI MO

CamocrostenbHas padora obyqaromuxcs (CP) HanpaBieHa Ha 3aKpeIuieHUe U yriIyoJieHue
OCBOCHHSI y4eOHOTO MaTepHalia, pa3BUTHE NMpakThuueckux ymeHuid. CP Bkitouaer ciemyromiue
BU/BI:
— pabota ¢ MaTepuanaMu Kypca, BHIHECEHHBIMU Ha CAaMOCTOSTEIbHOE U3YUYEHHUE;
— paboTa co CrpaBOYHON JIUTEPATYPOH;
[TepeueHb KOHTPOJIBHBIX BOMTPOCOB U 3aaaHuii Ajist CP mpuBeneH B PUII0KEHUU U XPAHUTCS
Ha Kadenape.
Jns CP pekoMeHayeTCsl UCTOIb30BaTh HCTOYHUKH, PUBEJECHHBIC B 1. 7.

7 YYEBHO-METOJMYECKOE W WH®OPMALIMOHHOE OBECHEYEHME
TV CHATIIVHBI

7.1 OcHoBHasi 1UTEpPaTypa

bubnuorpaduyueckoe onucanve

I'pud

KonmdaecTBo 3x3eMIIIsipoB/
URL ccpuika

Yepnepimes, C. A. OCHOBBI
nmporpaMMupoBanus Ha Python :
yueOHuk 11 By30B / C. A. UepHbIies.
— 2-e u31., mepepad. u aom. — Mockga :
M3narensctBo KOpaiit, 2026. — 349 c.

PexomennoBano YuebHo-
METOIMYECKHM OTAEJIOM BBICHIETO
00pa3oBaHus B Ka4ecTBE yueOHUKA [Ts
CTYIEHTOB BBICIINX yIeOHBIX
3aBesieHui, oOy4atommxcs no UT
HaIpaBJIeHUsIM

-/
https://urait.ru/bcode/588667

2 I'ampenxo, . I'. Texnonoruu n PexoMeH10BaHO YueGHO-
METO/Ibl IPOrPAMMHUPOBAHMS ;| YIEOHUK | METOIUHECKHM OT/ENOM BBICIIEro
qus By3oB / U. T. Tuupenko, ©. @. 2?";:322;‘11 I‘Z;Zf”i%i:}fmm A -/
Masnos, . 0. denopos. — 2-e usn., 3ageneﬂﬂﬁ> 06},%101};“;{ o https://urait.ru/bcode/583784
nepepa6. u pomn. — Mocksa : HMHXCHEPHO-TEXHUYECKUM
Msparenscto KOpaiit, 2026. — 241 c. HarpaBlICHUAM
7.2 JlonoIHUTEJIbHAS JINTEpaTypa
No KonmdaecTBo 3x3eMIIsipoB/
bubnmnorpaduueckoe onncanne I'pu
n/n pag puc URL ccpuika
1 Camrox, A. B. KommetotepHoe 3peHue u
HelipoHHbIe ceTH. [IpakTrka : yueOHOe -/
nocobue / A. B. Camtok. — Mockaa ; - https://znanium.ru/catalog/pr
Bounorna : Undpa-Umxenepus, 2025. - oduct/2225332
364c..
2 Denopos, J1. 10. IIporpammupoBanue | Pexomennosano Yuebuo-
Ha PythOI’l . y‘IC6HOC HOCO6I/IC TSt MCTOOUYCCKHUM OTACIOM BBICIICTO
: 00pa3oBaHUs B Ka4eCTBE yUCOHOTO -/
BY30B /.10, ®enopos. — 6-¢ U3, 10COOMS JUIs CTYAEHTOB BBICIIHX . .
Hepepa6 H JIOII. — MockBa : y4eGHBIX 3aBeIeHHiT, 00y UAIOMMXCS TT0 https.//ul'alt.ru/bcode/s85806
M3narensctBo KOpaiit, 2026. — 187 c. MHKEHEPHO-TEXHHYCCKHM
HalpaBJICHUAM
7.3 llepeuenns pecypcoB cetu UHTepHeT 10 U3y4yaeMol QM CIHUIIINHE
http://moodle.bruby = —  OOpa3zoBatenbHblli  mopTan  bemopyccko-Poccutickoro
YHHUBEPCUTETA;
http://e.biblio.bru.by/ -  Dnekrponnas  Oumbmmoreka  bemopyccko-Poccuiickoro
YHHUBEPCUTETA;

https://znanium.com/ — SMeKTPOHHO-OMOINOTEYHAS cCCTeMa Znanium,;
https://urait.ru — O6pazoBatenbHas miardopma FOpaiit;
https://stepik.org/catalog — Poccuiickas oOpa3oBarenbHas miatgopMa U KOHCTPYKTOP
0eCIUTaTHBIX OTKPBITHIX OHJIAH-KYPCOB U YPOKOB;
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https://openedu.ru — OTkpsiTOe 0O6pazoBanue. Kypcer Beqymux By3oB Poccuu;

https://habr.com/ru/ — Xaop. [lyonukanuu mo UT TemaTukam;

https://www.kaggle.com/ — oHIaitH-cOOOIIECTBO CIENMATUCTOB IO 00pabOTKE MAaHHBIX U
NPaKTUKOB MAITHHHOTO OOYyYeHUS;

https://pypi.org/ — peno3utopuii maketoB Python;

https://github.com/ — nmardopma a1 XOCTHHTa KOJia ¥ KOHTPOJISI BEPCUT;

https://stackoverflow.com/ — coo01iecTBO pa3pabOTUHKOB;

https://pyfound.blogspot.com — odpunmaneusiii 6;0or Python Software Foundation: aHoHCHI
PENIM30B, MHUITMATHUBBI COOOIIECTBA, TPAHTHI

https://docs.opencv.org/ — mokymenTarus OpenCV (anroputmbel 00pabOTKH H300paKeHUH,
npuMepsl koza Ha Python/C++);

https://docs.ultralytics.com/ — gokymentamusi Ultralytics YOLO (MHCTpyKIUM 1O
o0ydeHunto, HH(PEPEHCY U IKCIIOPTY MOJIENEH);

https://github.com/topics/computer-vision — nOa0OpKa OTKPBITBIX IPOEKTOB IO
KOMITbIOTepHOMY 3peHuto Ha GitHub;

https://pyimagesearch.com/ — Omor PylmageSearch (mpakTudyeckue pyKoBOJCTBa IO

OpenCV, Deep Learning, YOLO);

https://learnopencv.com/ — pecypc LearnOpenCV (Tyropmanbl, mpuMepbl Koaa, pazoop
apXUTEKTYyp HelpoceTel).

https://trendshift.io — ananutuka TpermoB Ha GitHub: pocT momynsipHOCTH PEMO3UTOPHEB,
HOBBIC 3BE3/1bI, AKTUBHOCTh KOHTPUOBIOTOPOB

7.4 IlepevyeHb HArVIAJAHBIX W JAPYIHMX NOCOOMH, MeTOAMYECKHX pPeKOMEHIAlHili 1o
NPOBEACHUIO Y4eOHBIX 3aHATHI, a TAK/Ke METOAMYECKHX MATePHAJI0OB K MCIO0JIb3yeMbIM B
o0pa3oBaTe/IbHOM NpoLecce TEXHNYECKUM CpeACTBaM

MeTtoauyeckue peKOMeH AU

Pemenne mnpukiamHeIXx 3amad Ha s3bike  Python. Meronuwyeckue peKOMEHAAUU K
nabopaTOpHBIM paboTaM i CTyAEeHTOB HampasiieHus noarotoBku 09.03.04 «IIporpammHuas
UH)XeHepus» THeBHOH ¢opmbl o0yuenus / B. B. Kyry3oB. — Morunes: benopyccko-Poccuiickuii
YHUBEPCUTET (IJIEKTPOHHBIN BapHAHT)

NudopManmoHHbIe TEXHOJIOTHH

MynpTUMEAUNHBIE TPE3EHTALUH 110 JIEKHUOHHOMY KYpPCY.

Tema 1 Beenenue B Python

Tema 2 Turbl JaHHBIX, IEpEMEHHBIC, KOJUIEKIIMH U YIIPABIISIFOIINE KOHCTPYKIIUN
Tema 3 @yHKIMH, 3aMbIKaHUS, JEKOPATOPHI U T€HEPATOPHI

Tema 4 OOII B Python

Tema 5 O6paboTka omMOOK, TECTUPOBAHHUE U OTIAIKa

Tema 6 Pabota ¢ ¢aitnamu, popmMaTamu JaHHBIX U CEpUATHA3ALINS

Tema 7 O06paboTka maHHBIX ¥ Buzyanusanus: NumPy, Pandas, Matplotlib/ Seaborn
Tema 8 Pabota ¢ 6azaMu JaHHBIX

Tema 9 HTTP, REST API u BeG-ckpanuur

Tema 10 Coznanune REST API ¢ FastAPI

Tema 11 AcMHXpOHHOE MTPOTrPaMMHUPOBAHHUE: aSYNCI0 U KOHKYPEHTHOCTh

Tema 12 Co3nanne 60toB: Telegram u 1pyrue MecceHIKepbl, U CUCTEMBI

Tema 13 TecTupoBaHue U Ka4eCTBO KOJa

Tema 14 KoMmmnbrorepHoe 3peHue

Tewma 15 Unrterpamus ¢ LLM: API, prompt engineering u RAG-cuctemsr

Tema 16 IlarTepHsl npoekTupoBanus, aBToMaruzanus 1 DevOps-nipakTuku
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Ilepeyenr NPOrpaMMHOrO

odecrevyeHus,

HUCMOJbB3YyEMOI'0 B Oﬁpa3OBaTeJ'ILHOM

mpouecce
Kareropus 110 Onncanue JIunensus / llena
S3pIK M cpena Python 3.10-3.14 SI3BIK IpOTpaMMHUPOBAHUS U Open Source (PSF)
BBITTOJTHEHHS CTaHAapTHas Cpe/ia BBITIOJIHEHHUSI.
Cpenp! paspaborkn | VS Code PenaxTop xoza ¢ pacuupeHusIMH AT Open Source (MIT)
U UHTEPAKTHUBHBIC Python, otnanku u Al-accucteHTos.
WHCTPYMEHTBI PyCharm IDE or JetBrains ¢ riy6okoit Open Source (Apache
Community mojaepkkoit Python, otmaakoit u 2.0)
pedakTopuHroM.
Google Colab Becrnmarnas o6saunast cpexa Jupyter Freemium
Notebook ¢ GPU st akcniepuMeHTOB.
Jupyter Notebook / | MHTepakTHBHAs cpena Ui aHATN3a Open Source (BSD)
JupyterLab JIaHHBIX, BU3yaJIU3alUU U
MPOTOTUIMPOBAHUSL.
Ympasnienue pyenv YrpaiieHne HECKOJLKAMH BEPCUIMU Open Source (MIT)
OKpYKCHHUEM U Python Ha 0JHOM KOMITBIOTEDE.
3aBUCHMOCTSIMA Poetry WHcTpyMeHT Amst ynpaBiIeHUs Open Source (MIT)
3aBUCHMOCTSIMHU, BUPTYaIbHBIMHU
OKPYXCHUSIMU M COOPKH MTAKETOB.
pipx YcranoBka u 3ammyck Python- Open Source (MIT)
MIPWJIOKEHNH B U30JIMPOBAHHBIX
OKpYXEHHUSIX.
venv / virtualenv Bupryanbsnbsle oxpyskenust uist u3ossinun | Python Software
3aBUCUMOCTEH Foundation / MIT
Konrpons Bepenit n | Git Pacnpenenénnas cucrema KOHTPOJISA Open Source (GPLv2)
CI/CD BEPCHH.
GitHub Actions [Mnardopma CI/CD nnst aBromarnzanuu | Freemium
cOOpKH, TECTUPOBAHMS U JETLIIOSN.
Pre-commit @peiimBopk st ynpasnenus git hooks u | Open Source (MIT)
aBTOMAaTH3alMH IPOBEPOK /10 KOMMUTA.
Be6-dpeiimBopku u | FastAPI CoBpeMeHHbI I Open Source (MIT)
cepBepsI BBICOKOIIPON3BOIUTEIIbHBIN BEO-
¢dpeiimBopk i co3ganus REST API.
Uvicorn ASGI-Beb-cepBep IS 3amrycKa Open Source (BSD)
npritokennit Ha FastAPI ¢ mognepxkoit
ACHHXPOHHOCTH.
JlanHble 1 NumPy OynmameHTaIbpHas OMOIMOTEKA /IS Open Source (BSD)
BU3yaIM3alus MHOTOMEPHBIX MACCHUBOB U JTMHEWHOMH
anreOphI.
Pandas bubnmoreka s 00pabOTKH, aHAIN3A U Open Source (BSD)
BU3yaIM3allMH Ta0JINYHBIX JaHHBIX.
Pydantic v2 Banunamusi, cepuanu3anys U onucaHue Open Source (MIT)
MoJieJield IJaHHBIX Ha OCHOBeE type hints.
Matplotlib bazoBas 6ubaroTeka JuIs HOCTPOSHHUS PSF-compatible
rpauKoB
Seaborn CraTuctudeckasl BU3yaau3alus Ha BSD 3-Clause
ocHose Matplotlib
Plotly WnTepakTiBHAsd BU3yalu3alus u MIT
JTAIIOOP IBI
ba3el nannbIX, SQLite BcerpauBaemas pensiuuonnas b/, ne OTKpBITOE TOCTOSIHUE
KJIIMPOBaHUE U TpeOyro1asi OTIAEIBHOIO cepBepa. (Public Domain)
ouepenu PostgreSQL Mommnast o0bexTHO-pensinnonnast CYBJ] | Open Source
C OTKPBITHIM UCXOJHBIM KOJIOM. (PostgreSQL)
psycopg?2 / Hpaiiep nmst pabotsl ¢ PostgreSQL LGPL /BSD
psycopg3
pyodbc JHpaiteep ODBC mns MS SQL Server u MIT
npyrux CYB]]
asyncpg AcuHXpOHHBIHA npaiisep ans PostgreSQL | Apache 2.0
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Redis XpaHunuie CTpyKTyp JaHHBIX B Open Source (BSD)
aMsITH, UcTiolib3yemoe kak bJl, kamr u
OpoKep cOOOIICHMIA.
SQLAIlchemy 2.0 ORM wu HHCTpYMEHT 1 PabOTHI C Open Source (MIT)
pemsmuonHsIMU b1 3 Python.
PyMongo Od¢wunmansaeril gpaiisep ams MongoDB | Apache 2.0
Alembic OpelMBOPK JJIs1 MUTpaIiil cxeM 0a3 Open Source (MIT)
JTAHHBIX, HTHTETPUPOBAHHBIH C
SQLAIchemy.
ChromaDB / BexTopHbie 6a3b1 qaHHBIX 11 RAG- Apache 2.0 / MIT
Qdrant / pgvector TIPHITOKCHHH
TectupoBanue u pytest DpelMBOPK 1T MOTYITLHOTO, Open Source (MIT)
Ka4ecTBO Koja MHTETrPallMOHHOTO U (pyHKIMOHAIBHOTO
TECTUPOBAHHUSL.
pytest-asyncio INonnep>kka aCHHXPOHHBIX TECTOB B Apache 2.0
pytest
pytest-cov ITnarus ans usmepenust nokpeitus koga | Open Source (MIT)
TECTaMH.
unittest.mock / MoxupoBaHUE U U3OALUSL Python Software
MagicMock 3aBUCUMOCTEH B TecTax Foundation
mypy CraTuueckuil aHanu3aTop TUIOB JUIs Open Source (MIT)
Python ¢ momnepsxkoii type hints.
ruff BricTperit muaTEp M hopMarep (3amMeHa Open Source (MIT)
flake8, isort, black)
black BeckoMmpomuccHEIN aBTOdOpMAaTTED Open Source (MIT)
kojna Python, rapantupyromuit
eanHOo00pa3ne CTHIIS.
Hypothesis Property-based TectupoBanme MPL 2.0
isort CopTHpPOBKA UMITOPTOB MIT
pre-commit OpelMBOPK IS yIIpaBiIeHHS Lit pre- MIT
commit XyKaMu
ACHHXpPOHHOCTb, httpx HTTP-knmeHT ¢ moaaepx Ko Open Source (BSD)
MOTOKHU U CHHXPOHHOTO U aCHHXpOHHOTO API 1
IIPOLIECCHI nporokosna HTTP/2.
aiohttp Acunxponnsiii HTTP-knuent/cepsep, Open Source (Apache
IIOCTPOEHHBIN Ha asyncio. 2.0)
aiofiles AcunaxponHas pabdora ¢ (aiinoBoii Open Source (Apache
cucreMoii 6e3 6J10kHpoBKH event loop. 2.0)
Beb-ckpanunr u Beautiful Soup bubnuoreka s u3BnedeHus gaHubix u3 | Open Source (MIT)
aBTOMAaTHU3ALIUS HTML u XML ¢aitnos.
Opay3epoB Playwright WHcTpyMeHT 715 aBTOMaTU3alun Open Source (Apache
Opay3epoB U CKpanuHra AuHaMuueckux | 2.0)
CaliToB.
Selenium WHCTpyMEHT 1715 aBTOMAaTU3aluN Open Source (Apache
neiictBuii BeO-Opaysepa u 2.0)
TECTUPOBAHUSL.
Boter 1 aiogram ACHHXpOHHBIH GPEHMBOPK AJIS MIT
MEeCCEHKEPHI Telegram-6otoB
python-telegram- AnpTepHaTHBHAS OMONMHOTEKA IS LGPLv3
bot Telegram
discord.py / bubnmorekn mis Discord, VK, Slack MIT / Apache 2.0
vkbottle / slack-bolt | cooTBeTcTBEeHHO
KommerotepHoe OpenCV bubnmoreka anropuTMoB Open Source (Apache
3penue u OCR KOMITBIOTEPHOTO 3peHUsl, 00paboTKH 2.0)
n300pakeHU ¥ BUJIEO.
Pillow @opx PIL nns oTKkpeITUS, U3MEHEHUS U Open Source (BSD)
COXpaHEHHs U300paKeHNH B Pa3HBIX
¢dopmarax.
YOLO (Ultralytics) | Moznenu u ¢ppeiMBOPK AJIsl JETEKIHH, AGPL-3.0 / Enterprise

CErMEHTAIINH U KIIaCCUBUKAITUH
00BEKTOB.
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OecIUIaTHBIN

Labelbox ATnbTepHATUBHBIC IIATQOPMBI pa3METKHA | 00pa30BaTEIbHBIN
Tapud
VGG Image VIA — nerkoBecHbIH Opay3epHBbIid
Annotatorg(VIA) HHCTPYMEHT g Apache 2.0
MediaPipe ®peliMBOpPK 15t TocTpoeHuss ML- Open Source (Apache
MalTUTAHOB 17151 PabOTHI C JKEeCTaMH, 2.0)
1103aMH U JIMLIOM.
Tesseract OCR JIBMKOK ONITHYIECKOTO PaCcTIO3HABAHHUS Open Source (Apache
tekcra oT Google. 2.0)
pytesseract Python-o6épTka ms aemkka Tesseract Open Source (Apache
OCR. 2.0)
CVAT / Labellmg/ | MHCTpyMEHTBI pa3METKH JAHHBIX JUIS MIT / GPL-3.0/
Roboflow CvV Proprietary (Roboflow)
Wnrerpanmst ¢ LLM | OpenAl / Anthropic | Knuentckne 6ubnmorexu s MIT / becrimatHo
u Al / Gemini SDK B3aumojeicTBus ¢ APl koMmMepueckux
LLM.
litellm YuanpuunpoBanHsIil nHTEpdEHC 111 Open Source (MIT)
Bb130Ba 100+ LLM ot pa3HbIx
IIpoBaiiiepos.
Instructor bubnuoreka s nomyyeHns Open Source (MIT)
CTPYKTYpHpOBaHHBIX 0TBeTOB (Pydantic-
mozenu) or LLM.
LangChain DpelMBOPK AJIs pa3pabOTKH Open Source (MIT)
npritoskeHn Ha 6aze LLM ¢ nenoukamu
U areHTaMH.
Llamalndex OpeliMBopK u1st TocTpoeHuss RAG- Open Source (MIT)
CHCTEM C MHAEKCANEH U TONCKOM 110
JIAaHHBIM.
ChromaDB BekropHas 60a3a JaHHBIX C OTKPBITHIM Open Source (Apache
HCXOJHBIM KOAOM i mocTpoenus Al- 2.0)
MPUIIOKEHUH.
tiktoken Toxenuzanus ans moneneit OpenAl MIT
Jinja2 [TabnoHn3aTOp A1 IPOMIITOB H BSD 3-Clause
KoH(purypauui
Konreitnepuzauus | Docker [Tnatdopma nust pa3paboTky U 3amycka Open Source (Apache
U 1IN MPUIIOKEHUH B U30IMPOBAHHBIX 2.0)
KOHTEHHepax.
Docker Compose WHCTpyMeHT U1 oNucaHUA U 3aIlycKa Open Source (Apache
MHOTOKOHTeHHEepHBIX Docker- 2.0)
TIPUIIOKEHUH.
APScheduler / [TnaaupoBmMKY 33134 17151 POHOBBIX MIT
schedule TIPOIIECCOB
typer / click / Coznanune CLI-unTepdeiicon MIT / BSD / Python
argparse stdlib
structlog CTpyKTYypUPOBaHHOE JIOTUPOBAHUE MIT / Apache 2.0
[IpodumpoBanue cProfile Monyis cTaHIAapTHOW OMOIMOTEKH IS Bcerpoen B Python
U OTJIaJKa poQUINPOBaHUS IPOU3BOAUTEILHOCTH
KoJa.
pdb WHuTepakTHBHBIN OTIaAYUK UCXOJHOTO Bcerpoen B Python
kona Python.
bezonacHocTh python-jose / Pabora ¢ JIWT-TokeHamu MIT / BSD
ayTeHTU(PUKALHS PyJWT
passlib / berypt XsmupoBaHUe U IPOBEPKA Maposen BSD / Apache 2.0
YTunutsl u pathlib / os / sys / CrangapTHas 6ubmmorexa Python ms PSF License
BCIIOMOTaTeNbHbIE | json/csv paboThl ¢ (aiiaMu U JaHHBIMU
6ubnroTexn collections / PacmupenHsle CTpYKTYphl JaHHBIX U PSF License
itertools / functools | ¢yHKIMOHAJIBHBIC YTHIUTHI
contextlib / logging | KoHTekcTHBIE MEHEIKEPHI, PSF License
/ pdb JIOTHPOBAHUE, OTIATINK
cProfile / timeit / [Mpodunmposanue npousBoautensuoct | PSF License / BSD
line profiler
openpyxl Pabora ¢ ¢arimamu Excel (.xIsx) MIT
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PyYAML / tomllib

Mapcunr YAML u TOML-
KOH(pUTYyparuit

MIT / PSF (tomllib ¢
3.11)

8§ MATEPHAJIBHO-TEXHUYECKOE OBECIIEYEHUE JUCHUIIJIMHBI

MarepuaibHO-TEXHUYECKOE

oOecrieuenne

JUCHHUILIHHEI

CONICPXKHUTCS B  TIACIOPTE

nabopatopun a. 517/2, per. Ne macnopra naGopatopuu Ne ITYJI - 4 517/2- 25; B macnopTte
nabopatopun a. 518/2, per. Ne macnopra nmaGoparopuu Ne ITYJI - 4 518/2- 25; B macmopre
naboparopuu a. 502/2, per. Ne macriopra tabopatopuu Ne ITYII - 4 502/2- 25.
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