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1.1 PekBU3UTHI AUCHUNIUHBI
JucuMmiInHa | «AITOpUTMH3ANNS U IPOrPaMMHPOBAHHE »
Kype: 2
Hampasnenne: 710300 — Ipuknagnas nadpopMaTuka
KommaectBo kpenut gacoB: 4 kp (120 1)
®dopma 00yUeHUs: OUHAS

1.2 O0beM QUCHUIIMHBI M BU/bI Y4eOHOH padoThl

17.

18.

19.

20.

21.

22.

23.

24.

Cemectp 3

Buja yueoHoM padoThI
y P Bcero yacos 120 u

AynuTOpHBIE 3aHATHS (BCero) 45
B ToMm uncne:

Jlexiuu (JI) -
[MpakTnyeckue 3ansitus (I113) 45
Cemunapsl (C)

JlaboparopHsle npakTukymsl (JIIT)

Knnandeckue npakrndeckue 3ausatus (KI13)

CamocTosiTeJbHasi padoTa (Bcero) 45
CPCII 15
CPC 30
®opma KOHTPOJIA JK3aMeH

Oo0masi Tpy10eMKOCTh (Yac.) 904

2. Mecto qucumuinHbl B ctpykrype OOII
VYueOHas JUCIUIUINHA «AnropuTMU3aIHs u
MPOrpaMMHPOBAHUE  »  SIBISETCS  CHCIMAIBHOW  JMCUUILIAHOM,
(dopmupyromeil npodeccuoHaNbHbIC 3HAHUS, HEOOXOAUMBIC [T Oy IyIIci
TPY/AOBOI AEATEIHLHOCTH.
JucnumiHa OTHOCHTCS K ©a30BOii yacTH MpohecCHOHATBHOTO IUKIIA.
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I'pa¢duk npoBeneHHBIX 3aHATHI

Ne

JlaTa npoBeaeHust

JlaTa npoBeaeHust

JlaTa npoBeaeHust

JIEKLVIOHHEIX NIPaKTIYe CKUK CPC mo
3aHATUI N0 3aHATUI N0 pacnucaHuio
PacnuCcaHHI0 PacnuCcaHHI0

1.

2.

3.

4.

5.

6.

7.

8.

9.

10.

11.

12.

13.

14.

15.

16.
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3. IIpepexkBU3HTHI U NOCTPEKBU3UTHI Kypca
IIpepexkBH3UTHI:

- MaremarHka,
- (¢wu3swKa,

- uwHpOpMaTHKa
IMocTpekBU3UTHI:

- paspabotka u kcruryararus AUC
- mporpammHoe obecneyenue AVC
- ABTOMAaTH3MpOBaHHBIE HH(POPMALMOHHBIE CUCTEMBI

4. Heo0xo1uMoCTh M3yUeHHs Kypca

Kypc «AnroputMuszanus U HpOrpaMMHUPOBAHHME » TOCBSILEH
N3y4YeHUI0 0a30BBIX MPUHLIMIIOB MPOrPaMMHPOBAHUS, MOJYYCHHIO 3HAHUH
[0 METONOJOTMH SI3BIKOB  IIPOTPaMMHpPOBAaHUS, a Takke 0030py
COBPEMEHHBIX TEHJICHIWI B NpOrpaMMHUpOBaHMH. B mponecce oOydeHus
(hopMupyIOTCS HaYaIbHBIC HABBIKM KOAWPOBAHUS M PEaU3aliy IPOrpaMM
IIyTEM ONTHMHU3AINHU UX KOJA.

5. llesin 1 3a1a4m Kypca

Henbio OCBOEHUS UCLUILIAHBL «AnropuTMH3aIHS u
MPOrpaMMHPOBAHUEY» SBJISICTCS U3YyYCHHE U OCBOCHHME 0a30BBIX MOHATUH U
MPUEMOB MPOTPAMMHPOBAHUS, MPUMCHIEMBIX HAa BCEX OCHOBHBIX JTamax
pa3paboOTKM MOpOTrpaMM; H3YYEHHUE METOJIOB MPOrPAMMHPOBAHUS IS
OBJIAZICHUS 3HAHUSMH B OOJIACTM TEXHOJIOTHH MPOTrPaMMHPOBAHMS,
[IOArOTOBKA K OCO3HAHHOMY HCII0Ib30BAHUIO Kak SI3BIKOB
MIPOrPaMMHPOBAHHSI, TAK ¥ METOOB IPOTrPaMMHUPOBAHHSL.

3agaun:

- 00y4YHTh CTYJCHTOB CHHTAKCHCY U CEMaHTHKH YHUBEPCAJIbHOTO
aJITOPUTMUYECKOTO SI3bIKA

nporpammupoBanus Python;

- O03HAKOMHUTH CTYICHTOB C TCXHOJIOTUSIMH CTPYKTYypHOIO
MPOrpaMMHPOBAHUS;

- O3HAKOMIICHHE C THIIOBBIMH CHOCOOAMH OPTaHM3ALUU JaHHBIX H
ITOCTPOCHHMS ATOPUTMOB

00paboOTKN JaHHBIX;

- chopMHUpPOBATh y CTYACHTOB HAaBBIKK W yMEHHS HCIIOJIb30BaTh
HHCTPYMEHTAJIbHBIC



MpPOTpaMMHBIE  CPEICTBA JUIA peIleHWs MPHUKIAAHBIX 3ajad,
COCTABJISIIOILIUX COAEpKaHUE
JUCIUIUTAHBI CIICIIHATH3aINH.

6. KomneTennun ody4aromrerocsi, popMupyembie B pe3yJbTaTe
OCBOEHHST THCITHILTHHBI

®opmuposaHme kKomneteHLUMN ans Hanpasnenuna: 510200 «IIpukaaaHas
MaTeMaTHKa U MHpopMaTHKay»

TIK-3 Crioco0eH CTaBUTh M PeIIaTh MPUKIAIHBIE 3aa91 C UCTIOIh30BAHUEM
OCHOBHBIX 3aKOHOB €CTECTBEHHO-HAYYHBIX JUCLUIUIMH 1 COBPEMEHHBIX
UKT

IIK-8 CrnocoOeH MozeNMpoBaTh M IHPOEKTUPOBATH CTPYKTYPHI IaHHBIX H

3HaHHﬁ, MPUKJIaJHbIC I/IH(l)OpMaIlI/IOHHI)IG Opouecchbl U CTaBUTh 3adavy
110 UX aBTOMaTHU3alluHn

TIK-11 CriocobeH MpuHUMATD y9acTHe B Ipoliecce co3aanue u ynpasienue MC
Y CEPBHUCHI HA BCEX ATAMAX XKMU3HEHHOTO [HKIIA

B pe3yabTaTe ocBoeHHs Y4eGHOI TUCHMILUIMHBI 00y4AIOIMIiCH 10JI3KeH
yMeThb:

- JWCHOJIB30BaTh S3BIKM IPOIPAMMHPOBAHMS, CTPOHUTH JIOTHYECKH
IpaBHIIbHEIE U

3¢ GEeKTUBHBIE TPOTrPAMMBI.

B pesyiibrate ocBoeHus yueOHON QUCHUILTMHBI 00yYaromuiics J0HKeH
3HATh:

- 06HII/IC MPUHOUTIBL MOCTPOCHUA AJIrOPpUTMOB, OCHOBHEIC
AJITOPUTMUYCCKHUC
KOHCTPYKIHNHU;

- IOHSITHE CUCTEMBI IIPOrPAMMHUPOBAHHUS;

- OCHOBHBIC DJJIEMEHTHI TPOLEAYPHOTO sI3bIKa MPOrPaAMMHPOBAHHS,
CTPYKTYpPY

[pOrpaMMBbl, ONEpalUy, YIPABISIOIINE CTPYKTYPbI, CTPYKTYPbI JaHHbIX,
(haiispl, KacChl MaMSITH;

- TIOJIPOTPaMMBI, COCTaBIIEHHE OUOIIMOTEK TIPOTPaMM;

- OOBCKTHO-OPHEHTHUPOBAHHYID MOJECIbh MPOrPAMMHPOBAHUS, MOHSATHE
KJIACCOB U

00BEKTOB, HX CBOIMCTB U METOJIOB

7. O0pa3oBaTe/IbHbIC TEXHOJIOTHH
Uzyuenue JIICLUTIINHBL npeanonaraer HCIIOJIb30BaHUE
TPAJUIIMOHHBIX ~ CMOCOOOB  KOJUICKTHBHOTO  OOydYeHWS —  JeKyutl,

— [Npurnamaiite BoimyckHUKOB 1 I T-nipoeccHOHANIOB HA OTKPBITHIE AEMOHCTPALIUH 1
MacTep-KIacchl.

7. HuapumBuayaau3anusi ¥ NOAIEPKKA
— Brigenure «rpymnmy pucka» Mo yCHEBaeMOCTH M PETyJSIPHO MPOBOAMTE C Hel
KOHCYJIBTAI[N B ¢dopmare office hours.
— PazpaOarsiBaiiTe aganTUBHBIC 3aaHUS JUI CWIBHBIX W M TEX, KTO OTCTAET, U
HHTETpUpPYHTE peer-tutoring: cTapIine CTyICHTHI TOMOTA0T MIIA VM.

8. IIpenopaBarteibckasi pediekcusi U pa3sBUTHE
— Benute xypHan mpenonasarens: KpaTko (MKCHpyHTe, Kakue 3alaHus ObUIM
BOCIIPUHATBl ~ JIydlle, a  Kakue  BbI3BAIM  CIOXKHOCTH, M  IIOYEMY.
— Tlocne xaxaoro Momyiisi cobupaiite aHOHUMHBIA GUAOGIK (YTO MOHPABUIOCH, YTO
MOXHO YIIY4IIATE) u KOppeKTupyiire IIpOrpaMMmy.
— Tonnepxusaiite e-moptoano, rae XpaHATCs 3anmucH micro-teaching-ceccuid,
OT3BIBBI KOJUIET M IUIaHbI TPO(ECCHOHATIBHOTO POCTa.

9. BsaumopeiicTBHe ¢ JPYrMMH JUCHUIIHHAMHU
— UHterpupyiite 3amauu CMEXHBIX KypcOB (MaTeMaTHKa, (U3MKA) AN PELICHUS
MPUKJIAJHBIX KEHCOB: YHCIEHHOE MOMENUPOBAHKE, COOp MAHHBIX, BH3yaH3allysl.
— Cornacyiite TpeOoBanusa 110 0(GOPMIICHHIO KOJd M JOKJIAJIOB ¢ MPENoAaBaTe MU
I1O u 6a3 naHHBIX.

10. CrpaTerusi HepepPbIBHOIO YJIy4YlICHUS
— Ipumenstiite unkn PDCA (Plan—Do—Check—Act) asst kaxxaoro 6yioka: mianupyuTe
W3MEHEHUs, pealln3yiTe nx, cobupaiiTe METPUKH YCIEBAEMOCTH M BOBIEYEHHOCTH,
KOPPEKTUPYHUTE METOBI.
— Jlenutech Ha Kadeape Jy4IINMU IPAKTHKaMH, IPOTOKOIUPYHTE PEKOMEHIALNH U
BHEJIPSIITE HOBBIC HHCTPYMEHTBL.

Hcnonb3ys 3TH METOAMYECKHE YKA3aHUs, IPErojaBarelb O0eCHednuT
IITyOOKO€  OCBOGHHE  QITOPUTMHYECKOH TPaMOTHOCTH M NPAKTHYECKOTO
HPOrpaMMHUpPOBaHUs, CHOPMHUPYET y CTYAEHTOB HAaBBIKM CaMOCTOSTEIBHOIO
MBIIUICHNS, aHANN3a U THOKO aflanTalluy PEIICHNH K pa3HbIM 3aadaM.
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12. MeToanueckne yKka3zaHus 1Jis1 IpenojaBaresiei JuCHHIINHbI
«AJITOPUTMU3AIHUSA ¥ IPOrPAMMHUPOBaHUE)
®opMyIHPOBKA LeJleli U pe3yJIbTaToB 00y4eHUs

— Yérko ompenenute 3HaHHS (MOZAENH aNTOPUTMOB, OCHOBHEIE CTPYKTYPHI JaHHEIX,
NpUEMBI TIPOEKTUPOBAHUS), YMEHHs (TMIOCTPOEHUE U aHAIM3 aJTOPUTMOB, OTJIAJIKa
KOJa, OLIEHKa CJI0XXHOCTH) U HaBbIKH (pabota ¢ IDE, cucremoil koHTposs Bepcuii,
OubIMoTeKaMM) o HTOraM KaXXJI0ro MOJTYJIAL.
— CBspKuTEe O3TH pe3yiabTaThl € KOMIETCHUMSAMH: aHalu3 mpodiieM, BBIOOP
3¢ }eKTHBHBIX penIeHnit 1 JOKyMEHTHPOBAaHUE KOJa.

2. CTpyKTypHpOBaHHe COAepKaTeJAbHOIl YacTH
— Pasbeiite kypc Ha Temarnueckue OJIOKHM: 0a30BbIE KOHCTPYKLHH —> CTPYKTYPBI
JTAaHHBIX — COPTHPOBKH M IOMCK — PEKypCHs U JMHAMHUYECKOE IIPOrpaMMHPOBAHHUE
— gepeBbs M rpadpl — MapamieIbHOE U ACHHXPOHHOE IPOrpaMMHPOBAHUE.
— Jnst xakzmoro GJ0Ka MOATOTOBBTE HMOAPOOHBIH KOHCHEKT JIEKIUH C IICEBJOKOJIOM,
WITIOCTPALMSIMU, IPUMEPAMHU «H3 KU3HW» U pa300poM OLIHOOK.

3.  Opranmusanus NpaKTHYeCKHX U J1a00PaTOPHBIX 3aHATHIl
— Paspabotaiite HabOp 3amad pPa3HOTO YPOBHS CIOKHOCTH: OT OJHOIIArOBBIX
YOpaXHEHUH 10 KOMIUIEKCHBIX MpoekToB. Kaxmyro 3amady compoBoxiaiiTe
mabJoHOM  KOJA, TECTOBBIMH  CICHapHsIMH M  pYOpPHKOH  OLICHHBAaHUSL.
— B nabopatopusix cTuMynupyiTe CTYA€HTOB CHavasa Mpe/jiarath NCEBAOKO, 3aTeEM
peann3oBaTh MPOTOTHI, a IOCIE — JOBOJWTH pEIIeHHE IO INPOMBIIIIEHHOTO
KadecTBa: JOKYMEHTHPOBATh, IIMCATh UNit-TECTI, ONTUMU3UPOBATE.

4. Hcnoab3oBaHue y4eOHbIX HHCTPYMEHTOB
— Hacrpoiite penosuropuii (Git) mis Bcero Kypca: CTYASHTH pa3pabaThIBaioOT
peuieHus gepes ¢bopxku, Pull Request-bt u peer-review.
— Hcnoms3yiite aBromaruueckue cOopmuku TecToB (Cl-cuctemy) mist GBICTpOi
obpartHOi CBSI3U.
— Bemute B LMS pasgen «OO030p THOHYHBIX OMMOOK» € NpUMEpaMH U
PEKOMEHIANSIMH.

5.  OueHuBaHue U o0paTHas CBA3b
— Buenpure aByxatanHyio Mozens: popMupyomee (exXeHeAeNbHbIe OHIaliH-TeCTHI,
MUHH-33/1a44) W CyMMaTuBHOE (1a0OpaTOpHBIH OTYET, WTOTOBBIM MPOEKT).
— Ilpu oneHMBaHMY NIPOEKTOB ONMpATECh Ha 3apaHee OIyOIMKOBAaHHBIC PYOPHKH
(KOO-CTHUIIB, s} dexTrBHOCTS, YUTAEMOCTb, MIOJIHOTA TECTHPOBAHUS).
— IIpoBoauTe peryisipHble «KOA-PEBBIO-CECCHU», TA€ CTYAECHTHI BBICTYMAIOT U
pa30uparoT penieHus ApyT Jpyra.

6. MoTuBanus 1 BOBJIeYeHHe
— OpraHmsyiiTe  MHUKpO3amauu-d4eUIeHUKA  (HampuMep,  «aJTOPUTMHYECKast
MSTHMHHYTKa)) B Havaie CeMHUHapa TUISt pasorpesa.
— IIpoBoauTe «MHMHH-XaKaTOHB» M UTPOBbIE COPEBHOBAHUS C MPHU3aMH 3a Jy4IIyIO
ONITHMU3ALHIO inii KpPEaTUBHOCTb.
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1aOOPaAmoOpHbIX  3aHAMUL, UHOUBUOYATbHLIX 3a0aHUll ¢ nociedyioujell
OMUEeMHOCDBIO.

[MpumensieMble MHODOPMAIMOHHBIE TEXHOJIOTHH: JIeKyuu 6 popme
npesenmayuil, ooyuarowue u mecmupylouue npPocPAMMbl, IAEKMPOHHbIE
YUYeOHUKU.

OIICHOYHBIC CpEACTBA JUIA TEKYIIErO0 KOHTPOJIS YCIeBaeMOCTH,
pyOEKHOTO KOHTPOJII MO HWTOraM OCBOCHHS JUCIHHIUIMHBI H y4eOHO-
METOAMYECCKOE 00CCIICUCHUE CAMOCTOSITEIIbHOM paboThl OaKalaBpoB:

. (¢opmoii  Tekylmero KOHTPOJII 3HAHMI  CTYJAEHTOB
(ayauTopHBbIE 3aHATHS) SGIAEMCA KOHMPOLb NOCEWECHUS IeKYUOHHBIX U
NPAKMUYECKUX 3aHAMULL, AKMUBHOCMb CMYOEHMO8 HA NPAKMUYECKUX
sausmusx. Kaowcovtit uz 0s8yx mexywux xouwmponeu oyenusaemcs no 30
oannoe.

(¢opMoii Tekylero KOHTPOJIA 3HAHU CTY/IEHTOB (BHeay IUTOPHbIE
3ansaTus) sgsemces konmponv CPCII yuacmue ¢ HUPC (svicmynienue na
cmyoOeH4ecKoll KOHpepeHyuu, nyoaukayus cmamet)

. ¢opMoii HMTOroBOro KOHTPOJSI 3HAHHUH W yMeHHId
0akanaBpoB MO KYPCY 56/2emCsl IK3AMEH.

Texywyuit u pyéescnoiii Konmpony. CTyICHTBI MOCJIE BBITOIHECHHS
COOTBETCTBYIOIUX (TIEPBOMY HIH BTOPOMY MOJIYJIIO) MPAKTHUECKUX U
J1a00paTOPHBIX PadOT IOy CKAIOTCsS K pyOeskHOMY KOHTpoutto.  Kakbiii u3
JIBYX pYOEXHBIX KOHTpoJyeH (Momynei) ouneHuBaercs no 30 OamibHON
HIKare.

Hmozoswiii konmpons. VITOTOBBIN KOHTPOJIb peanusyercsi B Gpopme
3alMTHl COOCTBEHHO CO3JaHHBIX NporpamMM (B BHAE KOMITBIOTEPHOT'O
TECTUPOBaHUs) U orieHNBaeTcs o 30 6ayuTbHOH IIKae.

ITpaBuna oneHMBaHUS PyOEKHOTO M UTOTOBOTO KOHTPOJIS.

8 Kpurepuii oneHKU 3HAHUI CTYICHTOB Ha 3K3aMeHe

BeicTaBneHne OIGHOK Ha 3K3aMEHaX OCYLIECTBIISIETCSI Ha OCHOBE
NPUHLIUIOB OOBEKTHMBHOCTH, CHPABEIUIMBOCTH, BCECTOPOHHEIO aHaIn3a
KauyecTBa 3HAaHMH CTYJCHTOB, W JPYIMX IOJIOKEHHH, CIIOCOOCTBYIOLINX
TOBBIIICHUIO HAJICKHOCTH OLICHKU 3HAHUI 00YYaIOIIMXCS, ¥ YCTPAHCHHIO
CyOBEKTHBHBIX (PaKTOPOB.

B cooTBercTBMM C JACHCTBYIOUIMMH HOPMATUBHBIMH aKTaMU U
pexoMeHmanusMu ~ MuHUCTepcTBa  oOpa3zoBanuss W Haykm  KP
YCTaHABJIMBAIOTCS CICAYIOIIME KPUTEPUH BBICTABJICHHUS OLEHOK Ha
JK3aMEHax:

- oyenka ""omauuno' BHICTABISICTCS CTYIEHTY, KOTOPBIA OOHAPY KT
Ha 3K3aMeHe BCECTOPOHHEE, CHCTEMAaTHYECKOe U IIy00KOe 3HaHHE yueOHO-
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MPOTPAMMHOTO MaTepH-ajia, yYMEHHE CBOOOJHO BHITIONHATH 3aJaHUS,
MPEIyCMOTPEHHBIE IPOTPAMMOM, KOTOPHI YCBOUI OCHOBHYIO JINTEPATYPy
W O3HAKOMWICS C JIOMOJIHUTEIbHOW JUTEPaTypou, pPEKOMEHJIOBAHHOU
nporpamMmoii. Kak mpaBuiio, oreHka "oTIHYHO" BBICTABISIETCS CTYACHTAM,
YCBOMBIIIMM B3aHMOCBSI3b OCHOBHBIX TIOHATHH TUCIUILIIMHBI M MIX 3HAYCHAN
JuIst IproOpeTaeMoi podeccu, MPOSIBUBLIIMM TBOPUECKHE CIIOCOOHOCTH
B TOHHMMAaHWM, H3JIOKEHUM M HCIOJIb30BAHUU Y4eOHO-IIPOrPaMMHOIO
MaTepuana;

- oyenka "'xopouto" BBICTABISIETCS CTYACHTY, KOTOPBIM Ha SK3aMeHe
00OHapy>XWJI TI0JIHOE 3HAHHE Y4EeOHO-IIPOrpPaMMHOIO MaTepHala, yCIIeIIHO
BBITTOJTHIIT TIPETyCMOTPEHHBIE B MPOTPaMMe 3aJaHMs, YCBOWI OCHOBHYIO
JIUTEpaTypy, PEKOMEHIOBaHHYI0O B mporpamme. Kak mpaBmiio, omeHKa
"Xopomro" BBICTABIIICTCS CTYIEHTaM, IIOKa3aBIIUM CHCTEMAaTHYCCKHUI
XapakTep 3HAHUH MO AUCIUIUIAHE M CTIOCOOHBIM K X CaMOCTOSITEIEHOMY
BBITIOJTHEHUIO W OOHOBJICHHIO B XOJle¢ NajbHeHmeld ydeOHOU paboThl U
podeCCHOHANBHOM NesTeIbHOCTH;

- ouenka ''yoognremeopumenvno'  BBICTAaBISIETCA  CTYJCHTY,
oOHapy)XuBIIEMY 3HaHME OCHOBHOTO y4eOHOro Marepuaja B 0OObeMe,
HEOOXOAMMOM sl JanbHeWnied y4deObl M mpeacTosieil paboTsl 10
npodeccun, CIPaBIISIOILEMYCS c BBITIOJIHEHHEM 3aJJaHuM,
NPEeyCMOTPEHHBIX MPOrpPaMMOM, KOTOPHIH O3HAKOMMIICS C OCHOBHOMW
JIUTEpaTypol, peKoMeHIoBaHHOW mporpammoil. Kak mnpasuno, oueHka
"yIOBIETBOPUTEIILHO"  BBICTABISACTCS  CTYJIEHTaM,  JIOMYCTHBIIHM
MOTPEIIHOCTH B OTBETE HA OJK3aMEHe H TPH  BBIIOJHEHUHU
9K3aMEHAIMOHHBIX 33/IaHU, HO 00JaIaloM HEOOXOAMMBIMY 3HAHUAMUA
JUTS UX yCTPaHEHHS MOJT pyKOBOACTBOM IPEIIOIaBaTEeNs;

- oyenxka ''meyooenemeopumenvno' BBHICTABISICTCS CTYIEHTY,
0OHapyXUBIIIEMY TIPOOENbl B 3HAHUAX OCHOBHOTO Y4€OHO-TIPOTPAMMHOTO
Marepuana, JIONyCTUBIIEMY IPUHIUIIHAIBHBIE OMMOKM B BBIIOJIHEHUU
NPEeJyCMOTPEHHBIX MNPOrpaMMOil 3alaHHi, HE O3HAKOMHBIIEMYCS C
OCHOBHOH  JIUTEpaTypol, MpeIyCMOTPEHHOW MporpamMMmod, M He
OBIIaJeBIIEMy 0a30BBIMH 3HaHHMSMH, IPEIYCMOTPEHHBIMH IO JaHHON
JUCLUIUIMHE ¥ ONpEACICHHBIMH COOTBETCTBYIOLIEH MporpaMMmoil Kypca
(mepedeHs OCHOBHBIX 3HAHUM M YMEHHH, KOTOPBHIMH JIOJDKHBI OBJIAJIETh
CTYICHTHI, SIBISICTCA OOS3aTENBHBIM JIEMEHTOM padodeld MporpaMMBI

Kypca).

86. Urto Takoe nHBEKIUS 3aBucuMocTeit (DI)?

87. Kak peanuzoats hadbpuky (Factory) B kone?

88. Uro Takoe nHTepdeiic u abcTpakTHBIN Kinacc?

89. B uém pazHula Mex a1y HacjaeJ0BaHUEM U KOMIIO3ULIUU?

90. Kak peannzosats noaumopdusm B OOIT?

91. Uro Takoe HCKIIOYEHHUE U KaK ero o0padaTsiBaTh?

92. TTouemy He pEeKOMEHIYETCS JIOBUTh «BCE» UCKITFOUCHUS?

93. Kak ucnons3oBath 610K finally (umu sxkBuBasieHr)?

94. Yto Takoe pecypCHBIN yTeuka U Kak e€ n30exarn?

95. Kak pabortats ¢ 6azamu naHHbIX gepe3 ORM?

96. B uém npenmytecTsa ncnoib3oBanns ORM?

97. Kak nanucats SQL-3anpoc SELECT ¢ JOIN?

98. Uto Takoe TpaH3aKLUs U AJIs Yero oHa HyxHa?

99. Kak peanmsosath rollback Tpanzakiuu?

100. Yro takoe ACID-npuniunst B CYB/]?

101. Kax npuMeHATh KEIIUPOBAHUE B IPUIIOKEHHH?

102. Korma umeet cMbich ncnonb3oBatk Redis mmm Memcached?

103. Yro Takoe ouepenb COOOIICHUH 1 3a4eM OHA HYy>KHA?

104. Kak nactpouts Opokep RabbitMQ mmn Kafka (konmenTtyaisHo)?

105. Kak ucnonb3oBath MapReduce aiist 00paboTku O0IBIINX TaHHBIX ?

106. Yro takoe Hadoop u Spark?

107. Kakwue ecTb MOJX0/bI K MAIIMHHOMY OOy4CHUIO?

108. Kak peann3oBarh NpOCTYIO JIMHEHHYIO perpeccuro u3 scratch?

109. Uro Takoe kiacrepusauus k-means?

110. Kak Bu3yanu3upoBath JaHHBIE IIPH OMOIIN OnbIHoTEK?

111. Yro takoe RESTful apxurekrypa?

112. Kak oprann3oBath ayTeHTHHKanuo JWT?

113.  Yro takoe OAuth2 u OpenlD Connect?

114. Kak obecrieunTh 6€3011aCHOCTH BEO-TIPUIIOKEHUS?

115. Kakwue ects Tunsl yszsumocteit OWASP Top-10?

116. Kak npenorspatutb SQL-uHbeKINN?

117. Kak 3amurturscs ot XSS-atak?

118. Yro takoe CSRF u kak ero npenorspamars?

119. Kak ncnons3osats HTTPS u cepruduxarsr SSL/TLS?

120. Kakue nyumue npaktuku nekoparopos HTTP-3aronoskos qs
3aIIUTEI?
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49. Kak onpeieTuTh CI0XKHOCTh anroputma?

50. Yro Takoe O(1), O(n), O(n?) B 0603HaucHUsAX «O-HOTAIHI»?
51. Kak nocuuraTh KOIUYECTBO ONEpaLUil B IUKIIE?

52. Kak cpaBHUTB 39 (HEKTHBHOCTD ABYX alrOPUTMOB?
53.TloueMy BasKHO yUUTBHIBATh «XYIIIUI» U «CPETHUI» caydan?
54. Yto Takoe aMOPTU3UPOBAHHAS CIOKHOCTh?

55. Kak usMeputhb GakTHIeCcKOe BpeMsl BBIITOJIHEHHUS TIPOTPaMMBbI?
56. Kakue ecTb HHCTPYMEHTHI TpoHIMpoBaHus Koaa?

57. Kak oOpabaTeIBaTh BBOJI-BBIBOJI U3 TEKCTOBBIX (hailtoB?

58. Uto Takoe OMHApHBII BBOJA-BBIBON?

59. Kak cepuanuzoBath 00beKT B JSON?

60. Kak pacnapcuts XML B koze?

61. Uro Takoe REST-API u kak k HeMy noaxio4atscs?

62. Kax ornipaBute HTTP-GET 3ampoc u 06padoTats oTBeT?

63. B uém pazauna mexnay GET u POST?

64. Kak paborats ¢ coketamu TCP?

65. Kak pabotaer mporoxos UDP?

66. Yto Takoe MHOTONIOTOYHOCTH?

67. Kak co31aTh MOTOK B BEIOPAHHOM SI3BIKE?

68. Kakne npo0ieMbl BOSHHKAIOT MPY MapajuIeIbHOM JOCTYTIE K TAHHBIM?
69. Kak ncnonbp30BaTh MBIOTEKCHI B ceMadopb?

70. Uro Takoe ronka nanubixX (race condition)?

71. Kak uz6exats deadlock (B3auMo010KkupoBKu)?

72. Yro Takoe myn motokos (thread pool)?

73. B uéM npeuMyniecTBa aCHHXPOHHOTO IIPOrPaMMHUPOBaHM?
74. Yro taxoe callback, Promise (uiu Future)?

75. B kakoM ciydae mpUMEHHM async/await?

76. Uto Takoe cOOBITHIHO-OpUEHTHUPOBAHHAS MOJIENb?

77. Kak opranu3oBaTh JOTHPOBAHNE B TIPHUIIOKEHUHN?

78. 11151 9yero Hy’>KeH IOHUT-TECT?

79. Kak Hanmucath MpocTOil FOHUT-TECT HA QYyHKIIHAIO?

80. B uém mous3a tect-npaiien pazpadotku (TDD)?

81. Yto Takoe UHTErpallMOHHBIE TECTHI?

82. Kak npoBOAUTH TECTUPOBAHUE MPOU3BOIUTEILHOCTH?

83. Kakue ects MeTo050rHH ITpoekTHpoBanus 1107

84. B uém cyTb natrepHa «CTpaTerus»?

85. B uém cyTh narrepHa «Habmonmatens» (Observer)?
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8.1. Ouenka 3HaHMi (aKa/IeMHYeCKOM ycreBaeMOCTH) OCyLLEeCTBAAETCA
no 100 6annbHOK cucTeme (LLKane) creaytolimm obpasom:

Onenka no Hudposoii
30 6amabpHas (100 6anabHas 6 ]:(Bemmﬁ 3KBHBAJIEHT Onenka no
cucTeMa cucTeMa y OLIEHKHU M0 |TPAJMIHMOHHOI cucTeMe
cucTeMe
GPA

26 - 30 87 - 100 A 4,0 OTIHYHO

24 - 25 80 - 86 B 3,33

22-23 74179 C 3,0 Xopouuo
20-21 68 -73 pil| 2,33

18-19 60—67 E 2.0 Y noBrneTBOpUTEIHHO

9-17 31-60 FX 0

0-8 0-30 F 0 HeynosnerBopurenbHo

8.2. Texnoaornueckas KapTa THCHUILTHHBI

HTorosslii KOHTPOIb
1-moayns (90 4., 30 6.) 2-moxynb (90 4., 30 6.) (OKT) (30 6.) =
- - Ayn. u. = = q E =4
O | ¢ © | 2 & 2 5
W q =W o - =}
Ayn. 4. @) N O 2l s g °c &
- O o te) = e = o=
S 2| E| 92| gL
o i o S|l H O| = 29
(2] (2]
. : :
ol § © s | 28 | 8
= S = ¥ E = 2 g
5} q O Z s = 2 < §
Q >~ o) ST [} sz
m < O = = & = = S
90 | 4| 45 15 30 45 15 30 45
5
Bamer 30 30 30 30 | 30 30 30 |30 |30 (3|30 300 1
0 0 0 0
0




13.
14.
15.

Jlaiite onpeenieHne PEKypPCUH.
[TpuBenuTe nprMep NPOCTON PEKYPCUBHOM (YHKIMH.
UYro Takoe 6a30BBII M pEKYPCUBHBIH Cityyan?

TK=(JIex+JIa6+ TK=(JIex+JIa6+
=(Jlex+J1a6+
Virorn +CPC)S3, +CPC)/3, K fcﬁfé) /J;aﬁ 10
MoIyJen MI1=(TK1+TK2+ M2=(TK3+TK4+ M+ +’ + 0
+PK1)/3 +PK2)/3 S~ MIEMZHIKHI
9. TemaTH4yecKHii IJIaH H coAeP:KAHHE YIEOHON THCIUTIIIHHBI
«AJITOPUTMHU3AIMS H IPOTPAMMHUPOBAHHE »
HaumeHoBaHHe TeM Koxa-Bo kp
MPaKTHYECKUX
1. | BBeneHue B aIrOpUTMHU3ALMIO M IPOTPaMMUPOBAHHUE 2
2. | Beenenue B Python: ocHoBEI cuHTaKcHCca 1 paboTa ¢ 2
KOHCOJIBIO
3. | [IporpammHas peanu3anys pa3BeTBILIOIIEIOCS 2
anropuT™Ma
4. | IIporpamMMHas peann3aIys IUKIMYSCKAX aITOPUTMOB
[Mpouenyps! u pynkuuu B Python
6. | I'padmueckas cuctema Turtle: 3HaKOMCTBO U
HaCTpoOiiKka OKHa
7. | Co3naHue CloKHBIX PUCYHKOB ¥ aHuManuii B Turtle
8. | Beenenue B Tkinter: co3ranue IpocToro OKHa
9. | Menemxeps! kommoHoBKH B Tkinter: pack() u
grid()b10I0HpITOKPHUSKO 500
10.| O6padoTtka cobsiThii B Tkinter
11.| Bregenne B PyQt: ycraHOBKa U co3manue 6a30BOT0O
OKHa
12.| Pabora ¢ Bumxeramu B PyQt: nobaBieHne KHOMOK 1 4
TEKCTOBBIX ITOJIEH
13.| KommonoBka anmemenToB B PyQt: ncrons3oBanue 4
layout-menemkepoB u padboTa ¢ COOBITHAMH H
00paboTKa MOJIb30BaTEIHCKOTO BBOIA
14.| VITOTOBBII MMPOEKT: KOMIIEKCHOE MPUIIOKEHUE C 3
ncnons3oBanueM Turtle, Tkinter u PyQt
45
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16. B 4éM puCK HEKOPPEKTHOM peKkypcuu?

17. Onummre anropuT™ BEIYUCICHHS N-ro yncia GubdoHaYdn peKypPCHBHO
U UTEPaTUBHO.

18. Kak oneHHTh BpEMEHHYIO CI0KHOCTh PEKYpPCHBHOTO anropurma?

19. Uto Takoe OAHOCBS3HBIN CIICOK U KaK eMy J00aBUTH dJIEMEHT?

20. Kak ynajauTh 3J€MEHT U3 IBYCBA3HOTO CIHCKa?

21. Yto Takoe cTeK U KaKue ONepanny OH MOIIePKUBACT?

22. OOBsACHUTE MPUHITUIIBI PAOOTHI OYEPEIH.

23. Kak peanu3oBath ouepeab Ha MaccuBax?

24. Kak peanu3oBaTh CTE€K Ha CBSI3HOM CIHCKe?

25. Yro Takoe AepeBo moucka?

26. Kak BcTaBUTh y3es B OMHApHOE JIepeBO IOUcKa?

27. OnuumunTe aJIropuT™MBI 00X0/1a JiepeBa: pre-, in- 1 post-order.

28. Uto Takoe rpad u Kak ero XpaHUTh B IAMSTH?

29. B uéMm pasHuIa MKy MaTpUIIeH CMEKHOCTH B CITUCKOM CMEKHOCTH?

30. Ommumute 06xox rpada B riryouny (DFS).

31. Omumute 06xox rpada B mupuny (BFS).

32. Kak HaiiTy KpaTYalIiii mMyTh B HEB3BEIICHHOM rpade?

33. Yro Takoe anroput™ JleikcTper?

34. Jlns 4ero Hy»eH NIPHOPUTETHBIN Habop (priority queue) B Jleikcrpe?

35. Yro Takoe >kagHbIi anroputM?

36. [IpuBeauTe mMpuMep >KalHOTO PELICHUs 3aa4u O PIOK3akKe (IpoOHOTO).

37. Yo Takoe AUHAMHUYECKOE MPOrpaMMUpOBaHue?

38. OmumuTe perrenue 3agaun o proksake 0/1 gepes DP.

39. Uto moHMMAaeTCs IO OITUMHU3ANNEN «Pas3eNsiid U BIaCTBY»?

40. ITpuBenuTe MpUMEp ANTOPUTMA «Pa3IEIsil U BIACTBYH».

41. Kak peasm3oBaTh COPTUPOBKY CIIUSTHUEM?

42. Kak peanm3oBaTh OBICTPYIO COPTUPOBKY (quicksort)?

43. B uém npuHIMN padoThl COPTHUPOBKH ITy3bIPEKOM?

44. TloueMy my3bIpbKOBasi COPTUPOBKA CUNTACTCS HEIPPEKTUBHOMN?

45. Yto Takoe cTabMILHOCT COPTUPOBKH?

46. Kaxue anropuTMbl COpTUPOBKH SIBISIOTCS yCTOMUUBBIMU?

47. OnuumunTe aJIropuT™ OMHAPHOTO MOUCKA.

48. B Kakux ycIOBHSIX OMHAPHBIN MOUCK HETIPUMEHNUM?
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CpPCIll

21 I»u Betinep. YuncTerit Python. Torkoctn https://disk.yandex.com/
IporpaMMHpoBaHus it mpodu 6.94 M6, 2018 d/RB_D7BNsPzeQYQ
r., 2018 r., 288c

22 | Amexceit Hukomaesua Bacmses. Python Ha https://disk.yandex.com/
npumepax. [IpakTudeckuii Kypc 1o d/-t6LdIX8rqCXaA
nporpaMMupoBanuio [3-e uznanue] 17.87 Mo,
2019 r., 434c.

23 | E.B. ly6osux /I. M. KomsrioB. CripaBo9HUK https://disk.yandex.com/
PYTHON. Kpartko, 6sicTpo, nog pykoir 12.9 M6, | d/NHukfFsKFVF4jA
2021 r., 290c.

24 | Maiika doycon. [Iporpammupyem Ha Python 2014 | https://disk.yandex.com/
r., 521 Mo d/g jOTUHa SkkrQ

CchblUIKH Ha ceTeBbIe pecypehl

1. http://python.org Oduunansuslii caidT s3bika [TutoH.

2. http://www.python.ru Pycckas nokymenTanus s3pika [IutoH.

3. http://ru.wikipedia.org/wiki/Python Cratbs, mocsmiennas I[lutony B
pycckoi

Buxunenuu.

4. http://pyweb.ru CIECOK CCBUIOK Ha PYCCKOS3BIYHBIC TEMATHIECKHAE CAUTHI
0 s3bIKe python

5. http://www.python.com.ua Coo01ecTBo YKpanHCKHX IPOrpaMMHUCTOB Ha
si3pike [IuToH.

6. http://forum.ru-board.com/topic.cgi?forum=31&topic=1537 [Tuton Ha
¢dopymax Py.Bopa.

11. Bompocs! 1Jist MOATOTOBKH K YK3aMeHY

JK3aMeHAlMOHHbIE BOMPOCHI

1. UYro Takoe aNrOpHUTM W KaKHe ero OCHOBHBIE CBOMCTBA?

2. KaxkoBbl aTansl pa3paboTku anropurma?

3. JlaiiTe onpeneneHue MCeBIOKOIAa U IPUBEIUTE IIPUMED.

4. B uéMm pa3sHHLA MEXOy JIMHEHHBIM U BETBSIIUMCS aITOPUTMOM?

5. Kak peanu3oBath BETBIICHHE B I3bIKE IPOIPAaMMUPOBAHUS
(cunTakcuc)?

6. Yto Takoe ITMKJI ¥ KaKNe BUIBI IIUKIIOB CYIIECTBYIOT?

7. B kakux ciuydasx npexnmnouyTtutereH muki while, a B kakux — for?

8. OObBscHHUTE HA3HAYEHHUE oreparopa break u continue.

9. Yro moHMMAETCS O MACCHBOM M KaK OH XPaHHUTCS B IIAMATH?

10. Kak 00paTUThCA K DIIEMEHTY MacCHBA [0 HHACKCY?

11.

Yro Takoe CTpOKa U Y€M OHa OTJIMYACTCs OT MaCCUBa CUMBOJIOB?

12. Kak nepeBepHyTb CTPOKY B Kojie?
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Onucanne 3a1aHust

|| ITpuoGperaemMbie KOMIETEHIMH

[N TemacPC

Pemenune nuneitnoro
ypaBHEHHUS

Pa3paboTaTh ICEBAOKO] U IPOrPaMMy
1 peteHus ax + b =0 ¢ yuérom
ciyyaeB a=0, coOpaTh TECTHI.

3HaHMSI: CTPYKTYpa BETBICHHUS,
00paboTka 0cOOBIX ClTyyacB
YMeHHe: nucath yCIOBHbIC
KOHCTPYKLIUH

HaBbIK: TeCTUpOBaHUE U
OTJIafIKa IPOCTHIX AITOPHTMOB

2 ||Llukmist 1 pakTopHan

Peanu3zoBath BeruucieHue n! uepes
uuk for u while, cpaBHUTB
TIPOU3BOIUTEILHOCTS.

3HaHHUsA: UKL, HTEPaUs
‘YMeHue: BHIOHPATH TOIXOISAIIHI
LMK

HaBbIk: H3MepSTH BpeMs
BBITIOJTHEHUS ¥ ONITUMHU3UPOBATh
KO

ITonck MakcMMaTBEHOTO
3 ||u MUHHMAaJIBHOTO B
MacCCHUBE

Hanucats GyHKIMA 1151 IOKCKA
max/min B MaccuBe u3 N uucen,
odopmuts API u npoTtecTupoBath Ha
IPaHUYHBIX JAHHbIX.

3HaHMA: OJJHOMEPHBIC MACCHBBI,
HMHICKCALHS

Ymenne: 00xox Maccusa,
BO3BpAT pe3yJIbTaTa

HassIk: paboTa ¢ rpaHHYHBIMH
YCIIOBHSIMH

4 ||O6patHas cTpoka

Pa3paboTaTh U peanu3oBaTh alNrOpUTM,
KOTOPBIi [OJIy4aeT CTPOKY U
BO3BpaIaeT eé€ 00paTHyI0
OCJIE/IOBATENBHOCTD CHMBOJIOB.

3HAHMSA: CTPOKOBBIC THIIbI,
oIepalyy o CTPOKaMu
‘YMeHue: paboTaTh ¢ HHICKCAMH
CTPOK

Haspik: 06paboTka IOHUKOA U
TIPOBEPKH BBOJA

PexypcuBHbIii oicueT
yucen OuboHayun

CoCTaBHUTh PEKYPCHBHYIO (hyHKIIHIO
fib(n), HOTOIHUTENBHO peaan30BaTh
WUTEPATUBHBII BAPHAHT U CPABHUTD.

3HaHMA: PEKypPCHS, CTEK BBI30BOB
‘YMeHue: nucath peKypCUBHBIC U
UTEPATHUBHBIC aJITOPUTMbI
HaBbIK: aHaJIHM3 CTEKOBBIX
MEPETNOTHECHUI

CopTHpOBKH:
6 ||my3bIpbKOBas,
BBIOOPOM H BCTaBKaMHU

Peanu3oBath TpH anropurMa
COPTUPOBKH, UCCIECOBATh CJIOXKHOCTh
(O(n?)), coOpaTh CTaTUCTUKY
CpaBHEHUSL.

3HAHMSA: IPUHIHIBI COPTUPOBKH,
ArOPUTMHYECKAs CII0XKHOCTh
YMeHne: peann3oBath pasHbIC
METOIbI

HabIk: npodunipoBats 1
CpPaBHHBATh AITOPUTMBI

JIuneitHbIi 1
OMHAPHBIN ITOUCK

Harmucats GyHKIMM THHEHHOTO
MOMCKA U OMHAPHOTO MOKCKA B
YIIOPSIIOYCHHOM MacCHBE,
HPOTECTUPOBATH Ha OOJIBIINX JaHHBIX.

3HaHMA: aTOPUTMBI TIOKMCKA,
TpeOOBaHHUE MPELYCOPTUPOBKU
YMmenue: peannzoBats 06a
noaxoaa

HagpIk: 10rupoBath KOJIMYECTBO
CpaBHEHUI

8 ||OgHOCBS3HBIH CITHCOK

CHpoeKTHPOBATh OTHOCBS3HBIN
CIIHCOK: OIEPAaIuy BCTABKY, YAAJICHH,
MOUCKA U OTJIA/IUTh.

3HAHMSA: CTPYKTYpPHI JAHHbIX,
yKa3aTeN/CChUIKH

‘YMeHue: ynpasisith
JIMHAMHUYECKON MaMAThIO

11




|

Tema CPC

Onucanne 3a1aHust

|| IlIpnodperaemble KOMNETEHIHH

HaBbIK: OTJIaKHBaTh CIIUCOK C
noMouipko print/debug

Crek u o4yepeab Ha
MacCuBax

PeanuzoBath cTek u o4yepeab 4epes3
MacCCHBBI, obecrnieunTh TIPOBEPKHU
HepeHOJ’IHeHI/ISI/OHyCTOIlIeHI/ISI.

3uanus: npuaunsl LIFO u
FIFO

‘YMeHne: MoJepoBaTh
CTPYKTYypBI Ha IPUMHTHBAX
Hassbik: o6paboTka
UCKJIIOYNTEIIBHBIX CUTYaIHil

10

JlepeBbsi: 00x01 B
riyOHHY M LIHPHHY

IMoctpouts mpocToe GHHAPHOE AEPEBO,
peammzoBats DFS u BFS, BeiBecTn
MOPSAIOK TIOCCIICHNUSL.

3HaHuA: rpadbl U JCPEBbs,
QIrOPUTMBI 00X071a

‘YMeHHe: 1CroIb30BaTh
PEKYpCHIO 1 o4Yepe/b

HasbIK: BH3yaan3upoBaTh
CTPYKTYpY H pe3yibTaThl 00xoaa

[pencrasienue rpada
u 00Xx0

CMoJenpoBaTh HCOPHECHTUPOBAHHBII
rpa¢ MaTpHLEil CMEXHOCTH,
peamm3oBats DFS u BES, naiitn
KpaTyalimii myTs (10 yuciy péoep).

3HaHuA: npeacTaBIeHNs rpada,
Teopus rpagos

Ymenne: paboTaTh C MAaTPHIIAMH
HaBpIk: peann3oBath 00X0x1 U
HPOCTOMH AJITOPUTM MOKMCKA Iy TH

12

3anaya o proK3ake
(>ka/IHBIH AITOPUTM)

PemmmuTh prok3ak ¢ ApOOHBIM BECOM
KaJHBIM METOJIOM, IPOBECTU
CpaBHEHHE 5KaJJHOTO PEIIEHHs C
ONTHMAIBHBIM I IPUMEPOB.

3HaHHUA: KaHbIC AJIrOPUTMBIL,
JKagHad cTpaTerud

Ymenue: COpPTUPOBATH 11O
OTHOIIIEHHIO CTOMMOCTB/BEC
HaBpIk: anann3 KauecTBa
JKaJHOT'O PECIICHUST
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JlnHamMHu4eckoe
MIPOrpaMMHUPOBAHHE:
HEB3BCIICHHBIN
PIOK3aK

PeanusoBate DP-pemenue 3aauu o
prox3ake 0/1, BEIBECTH MaTpUITy
HPOMEIKYTOUHBIX 3HAYCHHUH.

3nanus: npuHIUnsl DP,
TaOJINYHBIC METOBI
YMmeHue: cTpouts TabIHIY
3HaYECHUH

HagpIk: BoccTaHaBINBaTh
peuieHue 13 TabIuIbl
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Anroput™ JledkcTpbl

Peanm3oBath anroput™ rnovcka
KpaT4aillmx MMyTel B B3BEIIEHHOM
rpade OT OJJHO! BEpIIHHEL.

3HaHuUSA: KAJHBIC aJITOPUTMEI,
MIPHOPUTETHASI OYepe/ib
‘YMeHue: HCIOIb30BaTh
CTpYKTypy "Kyd4a'"/priority queue
HaBbIK: ONTHMH3HPOBATh BPEMs
roncKa

15

Pa3paboTka
KaJbKyJIsITOpa
BBIPaYKCHUM

CripoeKTUpoBaTh Hapcep 1
BBIYUCIIUTENb apUPMETHICCKHX
BBIPaXKEHUH C y4ETOM NIPUOPUTETOB
onepanui.

3HaHMSA: TCOPUs IPAMMATHK,
CTEK-aBTOMATHI

‘YMeHHe: peann3oBaTh aTOPUTM
COPTHUPOBOYHOMH CTAHIUH
(shunting-yard)

HasbIk: 00pabaThIBaTh ONIHOKU
CHHTaKCHCa

16

O06paboTka daiinos:
YTCHHE U 3aIIHCh
JTaHHBIX

Hanncats nporpamMmy, YMTaroILyO
Habop uncen u3 ¢aiina,
BBIOJIHSIONYIO COPTUPOBKY H
COXPAHSIOIIYIO Pe3yJIbTar.

3nanus: daiinossrii I/O, motoku
YMmenne: paboTaTh ¢ hailmoBeIMU
My TSIMH

8 CranncnaB Aunpeesud YepHsbimeB. OCHOBBI https://disk.yandex.com/
mporpammupoBanus Ha Python: yue6roe mocobue | d/4oWmyixXnxMwmg
st By3oB 92.11 M6, 2022 r., 286¢.

9 Jmutpuiit Mycun. Camoyuntens Python. Bemyck | https://disk.yandex.com/
0.2 726 K0, 2016 r., 143c. d/MQiaHAKSrn1 WNA

10 | Mapxk JIytan (mepeBon: U. B. bepmreiin). Python. | https://disk.yandex.com/
Kapmannsrii cipaBouHuk [5-¢ m3nanue] 64.01 d/Exj22HOSrLtaiw
Mo, 2015 r., 321c.

11 | Kopon Bopaepman (mepeBoxa: Ctanucian https://disk.yandex.com/
Jlomakun). IIporpammuposanue Ha Python. d/ARQOMUV6y0PxnZA
WnnroctpupoBaHHOe pyKOBOJICTBO JUIs AeTEeH
35.6 Mo, 2016 ., 226¢.

12 | Pux I'acko. [Ipocroii Python npocto ¢ Hy:s https://disk.yandex.com/
70.39 M6,2019 1., 258c d/ikFHJjDxaRe7lw

13 | Tonu I'sgnuc. HaunHaem nporpaMmMupoBath Ha https://disk.yandex.com/
Python [4-e m3manue] 73.83 M6,2019 r., 770c. d/JBsHCHBbPVDLrA

14 | Opuk ®pumen (mepesox: U. B. Bacunenxko, B. P. | https://disk.yandex.com/
I'ur30ypr). Yuumcs nmporpaMMupoOBaTh C dAi1KMShSTK7Q_A
npumepamu Ha Python [Ha pycckom (ru) u
aHTImiickoMm (en)] 77.97 M6, 2020 r., 629c.

15 | Tmaro Arrao. CBepxObicTpsIit Python 11.16 M6, | https://disk.yandex.com/
372c. d/m7B7W_K1BbP7Fg

16 | Anron Jleonapmosua Mapuenko. Python: https://disk.yandex.com/
Oounbinas kaura npumepoB 11.77 M6, 2023 r., d/qyO8Cu2nel.aB6A
362c.

17 | On Ceelirapt (mepeBoa: Muxaun AHaTOJIBLEBUY https://disk.yandex.com/
Paiirman). Yuum Python, nenast kpyTble urpst d/nD90gtIKYMSFHQ
9.93 M6,2022 1., 418c.

18. | B Xunmum (nepeBox: Cepreil BukropoBny https://disk.yandex.com/
Yepuukos). Python st punancuctos 4.71 Mo, d/i0OCZdb_EOessxw
2023 r., 208c.

19. | A. N. HlupokoB M. O. ITemmasik. Madopmatuka. | https://disk.yandex.com/
Pa3pabotka nporpamm Ha si3bike [TutoH. basoBeie | d/t4VLu-SjxbaHYA
SI3BIKOBBIC KOHCTPYKIMU 17.92 M6, 2020 r.,
141c.

20 | A. M. Komsros. Python. Cozgaem nporpaMMsr 1 https://disk.yandex.com/

urpbl [3-e uznanue] 146.76 M6, 2022 1., 416¢.

d/YVeHw410BNIMAA
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25. Cuctema ouepenei ¢
rapaHTUPOBaHHOM JOCTaBKON
(RabbitMQ-amysaTOp)

26. Pa3paboTka mpocToro
HTTP-¢peiimBopka (poyTtunr, middleware)
27. Peamu3anus event-sourcing u

CQRS ms CRUD-onepanmit

28. [To6ynosa DAG u
TOIOJIOTHYECKAsi COPTHPOBKA

29. ITapagurma peakTUBHOTO
HpOrpaMMHpPOBaHHs: 0a30Bast pearu3arus
Observable

30. OnTuMu3aLus anropuT™Ma 4epes3
SIMD-unctpykiuu uiu GPU (eciu
TIOJUICPKUBACTCS)

ayrenTuduxammeit JWT

6. Peanmzanusi cOOCTBEHHOT'O TIPOCTEHIIIETO
narepnperaropa (REPL)

7. IMapaytensaast 06paboTKa JaHHEIX C
UCIIOb30BaHNEM MTOTOKOB U 0depesieit

8. Cucrema ympaBieHHUs 3aja4yaMi C OUepeasiMu
Ha RabbitMQ-amymsitope

10. YuedoHo-MeToAMYecKoe, HHGPOPMAINOHHOEe W MATEPHAJIBLHO-
TeXHHYecKoe odecreyeHue TUCIUTIIHHBI

Ipecc, 2017.-284 c.

1 3narononbckuit J[.M. OcHOBBI
mporpaMMupoBaHus Ha si3eike Python.-M:JIMK

https://disk.yandex.com/i

[/0tGyO5hQruuf-w

2 Jlxeiicon bpurrc (nmepeBoxa: CtaHuciiaB
Jlomakun). Python mns nereit. Camoyuurens mo
nporpammupoBannio 10.42 M6, 2017 r., 321c.

https://disk.yandex.com/
d/2227YG17Qw4Now

Tema CPC

Onucanue 3a1aHust

|| IlIpnodperaemble KOMNETEHUHH

Hagpik: 06pabaTeiBaTh OIINOKH
OTKPBITHS/3aKphITHS (DaiinoB

Pedakropunr u
17||noxymMeHTHpOBaHIE
KOJa

BrIOpaTh U3 peno3nuTopus CBOIt cTapblii

HPOEKT, MPOBECTH Pe(haKTOPUHT

(yHKIUi, HATHCATh JOKYMEHTAIHIO U

KOMMCEHTapHuHu.

3HaHMSA: CTAaHAAPTHI
KOAUPOBAHMS, JOKYMEHTALUH
‘YMeHHe: CTpyKTYpHpOBaTh KO,
UcaTh KOMMEHTAPHU

HaBpIk: ucrons3oBath
HUHCTPYMEHTBI JOKyMEHTAIUH

3uanms: O-vorauus, O(n), O(n?),

3 M. U. A6gpaxmanos. Python. Busyanuzanus

https://disk.yandex.com/

Ha Python 10.17 Mo, 2021 r., 503c.

naHHbIX. Matplotlib. Seaborn. Mayavi 7.8 M6, d/2227YGI7Qw4Now
2020 ., 413c.
4 Mborreto Yunke. [Ipodeccuonanbhas pazpadborka | https:/disk.yandex.com/

d/keWuUGBY8-91Gg

5 Jaeun buznu. Python. McuepneiBaromiee
pykoBoacTBo 5.87 M0, 2023 r., 368c.

https://disk.yandex.com/
d/V1iiS3LPFKTLzA

6 bunn Jlro6anosuy. [Ipoctoii Python.
CoBpeMeHHBIN CTHIIb TPOTPAMMHUPOBAHHS [2-€
n3nanue] 7.63 M6, 2021 r., 592c.

https://disk.yandex.com/
d/08ABOMxgjRIJ_Q

7 [Hmapranka o Python 13.32 M6, 18c.

https://disk.yandex.com/
d/GsdgB_ASpbS8EYw

O(log n)
IpoaHanmu3MpoBaTh KO U3
o ‘YMeHne: aHaTU3UPOBATH
13 OLEHKa CII0KHOCTH HPEBIAYINNX 3a1aHHH, ONIPEIEIHTh ATTOPUTMBL
IropuT™Ma BPEMEHHYIO U IPOCTPAHCTBEHHYO
P P Y pocTp CHEY HassbIk: 0)OpMIIITH BHIBOZ U
CJIOXHOCTh, OOPMHUTH OTUET.
JieNnaTh PeKOMEH/ALNH 110
ONTHMH3ALUU
3HAHMSA: OCHOBBI
. pacnpenenéuueix VCS, Git
Co31ath peno3uTopuii, BeCT! workflow
Pabota c cucteMaMy  ||KOMMHUTBI ¥ BETBJICHHE, BBIIOJIHSITh
19 NP ‘YMeHue: BBIIOJIHATE KIIOYEBBIE
koHTpous Bepeuii (Git) ||crmsiHue BEeTOK 1 pa3pemarh .
komaHsl (clone, commit, merge)
KOHQIIHKTHL.
HapbIk: pa3zpemaTsh
KOH(IJIMKTHBIC CITUSHUS
CKOHCTPYHPOBaTh OUOIHOTEKY 3HaHMSA: OpraHu3alus Koja,
HTorossrii (yHKIUi (IOHCK, COPTUPOBKA, API-nu3aitn
90| [MHHH-TIPOCKT: CTPYKTYpbI JaHHBIX ), CHAOANTH YMmeHne: MoayapHOE
onbnuoreka HpUMEPaMH U TECTaMH, coOpaTh HPOrpaMMHUpPOBAaHHE
AITOPUTMOB TOKYMCHTALMIO U 3aIyCTHTh HaBbIK: 1HCaTh FOHUT-TECTHI,
Cl-npoBepku. HactpauBath CI/CD pipelines
CPC
YposeHb 1 (HaYaIbHBIIH) YposeHb 2 (cpeaHuii)
1. Hanucats nporpammy «Hello, 1. Peanu3oBaTh IBYCTOPOHHIOIO OYepesb
World!» (deque) Ha MaccuBe

OJHOMEPHOI'0 MaccrBa

BBEJIEHHOTO YHCa

nukiom for

NaJJMHIPOMOM

2. CnoxeHue IBYX 4UCEl,
BBEIEHHBIX [10JIb30BaTEIEM
3. IloacuuTaTh CyMMy 2JEMEHTOB

4. Onpenenuts 4ETHOCTD
5. Haiitu MakCUMyM U MMHUMYM B
Maccuse u3 N 2J1eMeHTOB

6. Berancmuts akropuain n!

7. Iomyunts 0OpaTHYIO CTPOKY
8. OmnpenenuTs, ABISIETCS U CTPOKa

NEPECTaHOBOK

MacCCUBE

PEKYPCHBHO

pekypcueit

B TCKCTE

2. CoprupoBKa BCTaBKaMU U MOJACUET

3. bBuHapHBI IOKCK B OTCOPTUPOBAHHOM

4. Beruncnuts n-e unciao Gubonaudn

5. TIpoBepHTh KOPPEKTHOCTH CKOOOYHOM
10CIeJ0BaTEIbHOCTU

6. OOxopn 6uHapHOTO AepeBa in-order

7. Tlogcumrathb YacTOTy BCTPECIACMOCTHU CJIOB
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9. IMoncuuraTh KOJIUYECTBO
TJIACHBIX B CTPOKE

10. IIpoBeputs, NEIUTCS JIU YUCIIO
Ha 3 U 5 OTHOBpPEMEHHO

11. Beruncauts cpenee
apu(pMeTHIecKoe MacCHBa

12. OTcopTHpOoBaTH Maccus
y3BIPEKOM

13. PeanusoBath JIMHEHHBIN IIOUCK B
MaccuBe

14. CrenepupoBatb N ciyyaiiHbIX
YKCeN ¥ BEIBECTH UX KBajpar

15. IToacunTaTh KOJIMYECTBO CJIOB B
MIPEIIOKECHUU

16. CnoxuTh 1Ba IBYMEPHBIX
MaccuBa OIMHAKOBOT'O pa3Mepa

17. OOMeHATs MecTaMU
MUHUMAJIbHBIA U MaKCUMaJIbHbBIN
JJIEMEHTBI MacCHBa

18. Hanucats npocreimuii
KaneKymsrop (+, —, *, /)

19. Haiitn cymMMy nuaroHasiei
KBaJIpaTHON MaTpHILIbI

20. ITpoBeputs, sBASETCS JIU TOJ
BHUCOKOCHBIM

21. [IpeobpazoBars TEeMIEpaTypy U3
Henbcus B @apeHrenTsl

22. IlogcunTaTh KOJIUMYECTBO
OTPUILATEIBHBIX H TOJ0XKUTECIBHBIX
Yycel B MaCCHBE

23. BpIuuCINUTh N-€ YUCI0
DubdoHau4M UTEPaTUBHO

24. Co3path porpaMmy-Taiimep
oOpartHoro oTcuéra

25. Onpenenuts AMUHY BBEIEHHON
CTPOKH

26. Haiitu hakTopmai ¢ moMOIIbI0
while-1ukia

27. CH0XUTh 3NE€MEHTHI YETHBIX
MO3ULUI MaccuBa

28. CpaBHUTH JBa BBEAEHHBIX YHCIIA
U BEIBECTH OOJIbIIEE

29. IIpoBepuTh, BXOJUT JIK CUMBOJI
‘a’ B CTPOKY

30. BeiBecTn TabIHIy YMHOXKEHHS
s yucia k

8. Iapcunr CSV-daiina n moctpoeHue
TaOJUIBI JaHHBIX

9. Cepuanuzanus/aeceprain3anus MpocToro
o6bekra B JSSON

10. TToxcuuTaTh KOMUYECTBO YHUKAIBHBIX
3JIEMEHTOB MaccHBa

11. Peanu3oBath ouepens Ha CBA3HOM CIHCKE

12. YKamHblit anroput™ Ajs 3a1a491 O PIOK3aKe
(poGHEIit)

13. Pexypcusnslif 06xox rpaga (DFS)

14. Hauunas ¢ A, B, C co3naTh KOMOMHAITUH
0e3 OBTOpeHUIA

15. IlpeobpazoBaTh HHPHUKC-BEIPAXKECHIE B
nocr¢uxc (shunting-yard)

16. Boruncnute 3HaUuCHNUE BBIPAXKEHUS B
00paTHOH MOJIBCKOM HOTAIUU

17. Tlpumenuts anroputM JleikeTpsl s
B3BEIICHHOTO rpada

18. CopTupoBKa CIUSHUEM U MOJCUET
CpaBHEHUN

19. Tlouck kpaT4aiiero myTu B
He3BeleHHOM rpade (BES)

20. Mcnonb30BaTh CTEK AT IPOBEPKU
MaauHIpOMa

21. Pemmts 3a1a4y «KOJIMYECTBO MyTeH B
MaTpHIE» JTUHAMUYCCKUM IPOrPaMMHPOBAHIEM

22. OpraHu3arms IpocToro Jorrepa B Gai

23. INogkmouenue k REST-API u BeiBOA
JSON-otBeTa

24. Coznatb GyHKIMIO-IEKOpaTop (Hin
AHAaJIOT B BEIOPAHHOM $I3bIKE)

25. IMoctpouts npocroe GUI-0kHO ¢ KHOIKOH
(ymobast 6ubsmoreka)

26. HanmcaTs cepBep-KIMEHT Yepe3
TCP-cokeTsl

27. O6xonx rpada v MOUCK MUKIA

28. Pa3mokKUTh YUCIIO HAa IPOCTHIC MHOKUTEIN

29. HactpouTh MHOTOIIOTOYHYIO 3374y
producer-consumer

30. Co3nate MORYb I PaOOTHI C JaTaMU U
BpeMEHEM

YpoBenb 3 (IpoABHHYTHII)

1. Peanu3zoBaThb xem-rabmnuity ¢
OTKpPBITOH ajipecanueit

2. INoctpouts u cOamTaHCUPOBATH
AVL-nepeBo

3. Anroput™ Knyra—Moppuca—Ilparra
JUISL IOMCKA HOJCTPOKU

4. JluHaMHUYecKoe IpOorpaMMUPOBAHIE:
3amaya o prok3ake 0/1

5. Ilouck MUHUMAaJIBHOTO OCTOBHOTO
nepesa (Kpyckain nmu Ipum)

6. COop 1 COPTHPOBKA OOJIBIINX AAHHBIX
¢ BHeNIHeH maMAThIO (external sort)

7. Peanuzanus anroputma [lomnapaa ams
taxropuzanuu

8. Anropurm ®opaa—dankepcona s
MaKCHMAaJIbHOTO II0TOKA

9. CTpyKTypa JaHHBIX «()EHBHKOBO
nepeBo» (Fenwick tree) mmst cymm Ha
npedukcax

10. [exapToBo aepeBo (treap) u
OTIepaIiy CIUSHIS/Pa30HeHUst

11. AnropurM FOHHKCTHOTO panmoMa
(Xorshift) u tectupoBanne RNG

12. TlapannensHast COPTHPOBKA
cmustaueM (multithreaded merge sort)

13. MapReduce-omynsimus:
pacrpenenéHHas arperanys (JoKaabHas
CUMYJISILINS )

14. Peanuzaius npocToro
JVM-nogo6HOro HHTEpIpeTaTopa
OaliTkoga

15. ®peliMBOpPK IIIArMHOB: 3arpys3Ka
JMHAMUYECKHX MOJyJIeH

16. AnropuTMuuecKas TeHepaIus
JIAOUPUHTOB M TIOVUCK MyTH

17. Knactepuzauus k-means ¢
BU3yalH3alUei HEHTPOUIOB

18. Cucrema pekoMeHaalMi Ha OCHOBE
KOJUIa0OpaTHBHOM (HUIBTpAIIU

19. Cxxarue TaHHBIX: AITOPUTM
Xadhpmana

20. Peanmzanus kpuntocucteMsl RSA ¢
reHepanuei Kino4dei

21. ANroput™m CHHTaKCHYECKOTo
ananusa LL(1) s mpocToro si3pka

22. CamooOyuaromasicsi HeHpoceTh
(backpropagation) mias XOR-3anaun

23. Tloakmouenue k 6a3e maHHbIX SQL,
ORM-npocnoiika

24. Peanusanus TpacCUpoBKU
BbI30BOB (profiling) yepe3 AeCKpUNTOphI

TeMBbI NPOEKTOB MO YPOBHSAM CJI0KHOCTH
HavanbHbli

1. KOHCOIBHBIH KaJIbKYJIATOP € MOANCPIKKOM
+, —, *, / ¥ ckoOOK
2. Menemxep 3anad (To-Do) ¢ coxpanenuem B
TEKCTOBBIN (haiin
3. 'eneparop ciay4aifHbIX aposIeH ¢ ONMIUSIMU
CJIOKHOCTH
4. IIpocroii 4aT-60T «OX0» B KOHCOIH
5. AHanu3aTop TEKCTa: MOACUYET CIOB U
TIpeUIoKeHui B (aiiie
6. IIporpamma-Ttaiimep oOpaTHOTO OTCUETA B
KOHCOJIU
7. KonBeprep Temneparyp
(enbcuit «» dapenreiir)
8. Urpa «Yrazaii uncio» ¢ orpaHuueHHbIM
YHCJIOM TIOTIBITOK

Cpenuuii

1. Be6-nprnoxenne «bubmorexa»: kaTaaor
KHHT, Io¥cK ¥ Benada (Python+Flask mmm
Node.js)
2. Knuent-cepBepHsblii yat uepe3 TCP-cokeTsl
3. Cucrema rojocoBanus (AaHOHUMHbBIS
ompocsl) ¢ xpaneHueMm B SQLite
4. Ananmm3aTop J10roB BeO-cepBepa: rpaduku
3aIPOCOB T10 YacaM
5. lHTepakTUBHBIN BU3yalu3aTOpP aIrOPUTMOB
copTHpOBKH Ha JavaScript
6. IIpunosxenue Ans ynpaBiaeHHs CTYJCHTAMHU:
CRUD-onepaiuu 1 GUiIbTpsl
7. Tenerpam-00T-MIOMOIIHKK MO PACHHCAHHUIO
3aHATHH
8. CKpuIT 1151 TapCHHTa U arperaryy JaHHBIX
n3 my6mmanoro API (Hanpumep, morona)

IIpoaBunyTHIH

1. CepBuc pexomennanuii (content-based nnu
collaborative) Ha OCHOBE peajbHbBIX JaHHBIX
2. Peanmuzauus anroputma JledkcTpsl ¢
BU3yaln3alueil B BeO-unrepdeiice

3. Kimacrepuzarms k-means u oToOpaxeHne
KJIaCTEepoB Ha rpaduxe

4. I'eneTn4ecKasl ONTUMHU3AIINS TapaMETPOB
3a7a4u (Harmpumep, 3aady pIoK3aKa)

5. Pa3pabotka mukpocepsuca ¢ REST-API n




