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1. llesu u 3212494 AU CIUILIHHBI

[ens: chopmupoBaTh y CTyACHTOB ITyOOKOE ITOHUMAHHUE MTPUHITATIOB TTIOCTPOCHHSI,
aHann3a u 3GpGEKTUBHOTO MPUMEHEHHUS aJITOPUTMOB M CTPYKTYP JAHHBIX, KPUTHICCKU
BXKHBIX JIJI MPOCKTUPOBAHUS, ONTUMHU3AIMUA U MACIITAOMPOBAHUSI CUCTEM MAIIMHHOTO
o0y4eHus1, a TAKXKe JIJIs1 padOThI C OOJBIIMMHU U CIIOKHBIMU HA0OpaMu JaHHBIX. 3aauu:
N3yuuth TUMIOBBIE CTPYKTYPHI IAHHBIX U METO/IbI UX 00paboTKu. Hayunthcst BHIOMpaTh
CTPYKTYpPHI TaHHBIX, COOTBETCTBYIOIIUE TpeOyeMoi YPPEeKTUBHOCTD U OTrPAHUYCHUSIM
KOHKPETHBIX MPUKJIATHBIX U CUCTEMHBIX 3a7a4. [loHMMaTh METO/IbI ONITUMU3AIUY TTPU
paboTe co CTpYKTypaMu JaHHBIX U IPUMEHSTh UX JJIsl pelIeHUs IPUKIIAIHBIX 3a]1a4
MAaIIMHHOTO OO0y4YEeHHUS.

Kparkoe conepxxanne JTuCHMILTHHBI

BpeMenHnas v npoCTpaHCTBEHHAs CIIOXKHOCTh aITOPUTMOB. [[puMepsl aHanu3a ClI0KHOCTH
anroputMoB. OyHIaMEHTAIbHBIE CTPYKTYPBI JaHHBIX. THUIbI JaHHBIX. CTAHIAPTHBIE TUIIBI
naHHbIX. CTPYKTYpUpPOBAaHHBIE TUIIBI JAHHBIX (MACCUBBI, 3aIMCH, MHOXKECTBA).
Mmuoromepnbie MaccuBbl. Daiiibl U MOCIEA0BATEIHLHOCTH. AJITOPUTMBI 00paOOTKH
MacCHuBa: IOMCK B MACCUBE, MAKCUMAJIBHBIN JJIEMEHT B MaCCUBE, PEBEPC MACCHUBA,
UKIUYecKuil ciBUr. OTOOP HYXHBIX JIIEMEHTOB B MaCCHUBE. AJITOPUTMBI COPTUPOBKHU U
NoMUCKa. 3ajjaua COPTUPOBKU. BHYTpEeHHSI U BHEUTHSISI COPTUPOBKA. MeTo/1 Imy3bIpbKa,
BBIOOpA, BCTaBKH. brIcTpas COpTUPOBKA, COPTUPOBKA KyUdeid, COPTUPOBKA CIIUSTHUEM,
nyupaMuialibHasi COpTUPOBKA. BUHAPHBIN MOUCK 1J1 MO00pa MOPOTOB B MOAEIISIX.
[TonsiTHe TMHAMHUYECKOTO MPOrpaMMUpOBanus. JJuHaMuyecKkoe mporpaMMUpPOBAHUE
BMECTO peKypcuu. JluHamMudeckoe mporpaMMHUpOBaHKe BMeCTO niepedopa. XKaaHbie
anroputmsl. [IpuMeHeHne TMHAMUYECKOTO MPOTrPaMMUPOBAHUS B AJITOPUTME
BBIPAaBHUBAHUS MOCIIEIOBATEILHOCTEN B BEIOOpKAaX. MeTo/Ibl TMHAMUYECKOTO
IPOrpaMMHUPOBAHUS: METOJ] YACTUYHBIX CYMM, COCTABHbBIE LIETIOYKH B CUMBOJILHOM CTPOKE.
MaccuB, 3aMKHYTBIM B KOJIbLIO. MeTO CKONB3SIIEro OKHA. MeTo ABYyX yKa3areleH.
[Tonsitue rpada. [pumepst rpados. CriocoObl npeacTaBiaeHus rpadoB. AJTOpUTMBI Ha
rpadax: »kaJgHble alTOPUTMBI, TOUCK MyTeil Ha rpadax. AJTOPUTMBI TS
PEKOMEHATENbHBIX cUCTEM. ANTOpUTMBI Ha cTpokax. [louck moactpok. [Ipsimoit mouck
noJicTpoku B cTpoke. Anroputm Kuyrra-Moppuca-IIparra. Anropurm boliepa-Mypa.
Crucku. CBs3HBIN criicoK. JloOaBieHne B KOHEI] CIIMCKA. YAaJIeHUE DIIEMEHTA 13 CIIUCKA.
JIBycBsizHbIe cniucku. Lluknnueckue cnucku. Konbuesbie AByCBA3HbIE CIUCKU. [oHSATHE
creka. Creku Ha 6aze MaccuBoB. CTEK HAa OCHOBE cnKcKa. JloOaBieHue U yaaieHue
anemenTa. [lonstue ouepenu. Peanuzanus ouepenu. Jlexu (IByCTOPOHHUE OUEPEH ).
[Ipuopurernsie ouepenu. [lpumenenue ouepeseit B rpadosbix moaensx. [lonstue nepesa.
Bec nepesa. Onucanue aepesa. lepeBo noucka. bunapuoe aepeBo noucka. [louck no
JIEPEBY C BKIIIOUEHUEM. AJITOPUTMBI 00X0/1a iepeBa. YaajaeHue sneMenTa. OnTuMaabHOe U
cOaTaHCUPOBAHHOE TI0 BBHICOTE JIEPEBO. ANTOPUTMBI JOOABICHUS U yIAJICHUS BEPIIUHbI B
nepese. KpacHo-uepnsie nepeBbs. KD nepeBbs 1t XpaHEeHHs ¥ IOUCKAa B MHOTOMEPHBIX
npocTpaHcTBax. X3mi-Tabnuiibl. Beibop xam-gyukmuu. Pazpemenne kommsuil. [louck u
n00aBleHNE AIIEMEHTOB B X3II-Ta0NMuUIly. TeXHHUKA XAIIMPOBAHUS MPU3HAKOB IS
MAaIIMHHOTO OOyYCHHUS.

2. Komnerenuuu odyuyarwmerocsi, opMupyembie B pe3yJibTaTe 0CBOCHUS
AUCUMILTAHBI



[TnaaupyemMble pe3yabTaThl OCBOCHUS
OIT BO (xommieTeHIInN)

[Inanupyemblie pe3yabTaThbl
00ydYeHHUs 10 AUCITUTUTHHE

OIIK-3 CnocoGeH k pa3paboTKe alrOPUTMHUYECKIX
U TIPOTPaMMHBIX pElIeHHIA B 0071aCTH CUCTEMHOTO U
MPUKJIAJHOTO IIPOrpaMMUPOBaHY,
MaTeMaTU4YeCKUX, HH(HOPMAITMOHHBIX U
AMHUTAIIMOHHBIX MOJIENEH, CO3TaHUIO
WH(GOPMAITMOHHBIX PECYPCOB ITI00ATBHBIX CETEH,
00pa30oBaTeIbHOTO KOHTEHTA, MPUKIIAJIHBIX 0a3
JAHHBIX, TECTOB M CPEJICTB TECTUPOBAHUS CUCTEM U
CpE€ACTB Ha COOTBETCTBUEC CTaHAApTaM U UCXOAHBIM
TpeboBaHUSM

3HaeT: KJIIACCUYECKHE aTOPUTMBI COPTUPOBKH,
noucka, 00xofia iepeBbeB U rpagos,
TMTHAMUYECKOTO MTPOTPAMMHPOBAHUS U KaTHBIX
CTpaTeTHil; OCHOBHBIE CTPYKTYpPbI JaHHBIX
(MaccuBBbI, CIIUCKH, OYEPEIH, XETII-TAOJIUIIHI,
nepeBbs, rpadbl U ap.)

YMeeT: TpOeKTHPOBATh M PEATN30BHIBAT

A GEKTUBHBIE AITOPUTMBI JUTSI PEILICHHS
MPUKJIAHBIX 3314, ONPEACISTh CTPYKTYPY
TTAaHHBIX, TOJIXOJSIIYIO JUIsI KOHKPETHOH 3a/1auu

OIIK-15 Cnoco0GeH pa3pabarbiBaTh alTOPUTMBI U
IPOTPaMMBbI, IPUTOAHBIE IS TPAKTHYECKOTO
MCTIOJIb30BaHUsI, IPUMEHAITh OCHOBBI HH(OPMATUKU
Y IPOTPaMMHUPOBAHUS K IPOEKTHPOBAHUIO,
KOHCTPYUPOBAHUIO U TCCTUPOBAHUIO TPOTPAMMHBIX
HPOAYKTOB

3HaeT: 0a30BbIE CTPYKTYPHI JAHHBIX U OCHOBHbBIE
QITOPUTMBI UX 00pabOTKH

YMmeeT: BBIOMpPaTh ONTHUMaJIbHbIE aJTOPUTMBbI JUIs
pelieHys 3a/1ad peIMeTHON 001acT u
OCYILECTBJIATh UX IIPOrPAMMHYIO PEATU3ALUIO
MeeT npakTUYECKU OMBIT: IPUMEHEHUs Hanbolee
PacpOCTPAHEHHBIX aJITOPUTMOB JUIsl pELICHHUS
3a/1a4 C UCTOJIb30BAHUEM CIIOKHBIX CTPYKTYP

JaHHBIX

3. Mecro nucuuniunbl B ctpykrype OII BO

[TepeveHp NpeaIIECTBYOMUX TUCIUILINH,
BUJIOB paboT y4eOHOTro IyIaHa

[lepedeHs MOCIETYONUX AUCITUTLTHH,
BUJIOB paboT

1.0.11 ITporpammupoBanue Ha C++,
1.0.12 OnepatioHHbIE CUCTEMBI

1.0.27 TectupoBaHHe MPOrpaMMHOT0 00ECIIeYeHHUS,
1.0.23 Web-niporpaMmmMupoBaHue JjIs1 CUCTEM

HCKYCCTBCHHOT'O MHTCJIJICKTA

Tpe6OBaHI/I}I K «BXOOHBIM» 3HAHUAM, YMCHUAM, HABBIKAM CTYIACHTA, HCO6XO,Z[I/IMBIM
IIpu OCBOCHUU ,ZIaHHOfI JAUCTUITIINHBI 1 HpI/I06p€T€HHBIM B PC3YJILTATC OCBOCHUA

MPEAMIECTBYONTUX JUCITUATIIIAH:

Hucuunimza

TpeboBanus

1.0.11 IIporpammupoBanue Ha C++

3HaeT: cuHTaKcuC sa3bika C++ U TEXHOJIOTHU
pa3pabotku npuknagHoro 10 na a3sike C++, -[U-1,
[1Y] cpenctBa pa3pabotku si3bika C++ nist co3gaHust
npukiagHoii cuctembl UU; 6ubnmuorexu OpenCV
s C++, TensorFlow C++, 0oCHOBHBIE KOHLIETIIUU U
CHUHTAaKCHC si3bIKa IporpammupoBanus C++ Ymeer:
[pa3palaThIBaTh MPUKIIATHBIE IPOTPAMMHbBIC
pemienus Ha s3bike C++, -[U-1, I1Y] ucnons3zoBars
CpencTBa pa3padoTku si3bika C++ JIiis co3manus
npukiaagHou cucremsl MU, ctannapTHbie
oubmuorexkn C++, peann3oBbiBaTh 3pPeKTUBHBIC
QJITOPUTMBI U PEIlIaTh MPAKTUYECKHUE 3a]a4n
cpeactBamu C++ MiMeet npakTUYECKUM ONBIT:
CO37aHus NIPWIOKEHUI Ha sA3bIke CH++
cobmonenrem npunnunoB OOII u code style, -[U-2,
[1Y] pa3paboTku 1 OTIAAKU TPUKIATHBIX PEIICHUN
Ha si3bIKe porpamMmupoBanusi C++ ¢ yuetom
KOHTPOJISI NaMSITH, MHOTOIIOTOYHOCTH,

npoUINPOBAHUS KOJIA, BEICOKOM




[IPOMU3BOAUTEIHLHOCTH, HAITUCAHUS IPOTPAMMHOTO
kona Ha C++, ero omIaaku ¥ mpoUIMPOBaHUS
[IPOU3BOAUTEIHHOCTHU

1.0.12 OnepanoHHbBIE CUCTEMBI

3HAeT: OCHOBHbBIE KOHLIENIUN COBPEMEHHBIX
OTIEpPAIlMOHHBIX CUCTEM, OCHOBHbBIE CPEJICTBA,
[IPEIOCTABIIIEMbIE COBPEMEHHBIMU ONIEPALIIOHHBIMU
CUCTEMaMH MPHUKJIaJIHBIM IPOTPaMMaM IS
pELIECHNSI CUCTEMHBIX U MOJIb30BaTEIbCKUX 3a1ad, -
[U-3, ITY] ocHOBHBIE CpeCTBA MOHUTOPHHTA U
nmuarHoctuku OC, OCHOBHBIE KOHIETIIHH,
MPUHLIUIIBI, TEOPUU U (PAKTHI, CBSI3aHHBIE C
MOCTPOEHUEM COBPEMEHHBIX ONEPALIMOHHBIX
CUCTEM, CTPYKTYpPY COBPEMEHHBIX ONEPALMOHHBIX
CHCTEM, IPUHLIUIIBI PA0OTHI UX OCHOBHBIX
KOMITOHEHTOB: Si7jpa, MEeHe Kepa mamsTH,
MOICHCTEMBI BBOIA-BbIBO/IA, (PaiiyIOBOI CUCTEMBI
'YMeeT: UCT0Ib30BaTh CTaHAAPTHBIE HHCTPYMEHTHI
coBpeMeHHbIX OC mpu perieHnn 3aaad
npodeccuOHaNbHON 1eATeNbHOCTH, YCTaHABINBATh
Y HACTPauBaTh ONEPALMOHHYIO CUCTEMY, CO3/1aBaTh
pUKIagHble TporpamMMmel B TepMuHax API OC,
UCII0JIb30BaTh UHTEPQEHChl MPUKIIATHOTO
pPOrpaMMUPOBaHUs, IPEAOCTABIsIEMbIE
COBPEMEHHBIMH ONIEPALIMOHHBIMU CUCTEMaMH, -[ -
1, [TY] Bbe1OUpaTh OMEpaIMOHHYIO CUCTEMY U €€
napaMeTpsl ¢ y4eToM TpeOOBaHUi K
[Pa3BEpPTHIBAHUIO U COTIPOBOXKJICHUIO MOJIENIEH
MCKYyCCTBEHHOI'O MHTEJUIEKTA B CPENIE
SKCIUTyaTallly, UCIIOJIb30BaTh CTaHIapTHBIE
WHCTPYMEHTBI COBPEMEHHBIX ONEPALIMOHHBIX
CUCTEM IpU pEUICHUH NMPAKTUUYECKUX 3a/1a4,
UCII0JIb30BaTh CTaHJapTHBIE MHTEPdENCh
COBPEMEHHBIX ONEPAI[MOHHBIX CUCTEM ISl pEIICHUS
3a1a4 npodeccroHaabHOM nesTensHocT Mmeer
MPAKTHYECKHUI ONBIT: pabOTHI C OCHOBHBIMU BUJIAMU
unTepdeiicoB OC - komanaubM u AP,
MCIIOJIb30BaHMs OCHOBHBIX BUAOB HHTEp(PEicoB
ornepannoHHoM cucteMbl Windows, co3aHus
MPUKJIAHBIX TPOTPaMM C UcTonb3oBaHueM API
Windows, -[U-2, BY] peanu3auuu cKkpunToB U
HAaCTPOMKHN ONEPALIMOHHON CUCTEMBI JIJIS
AQBTOMaTHU3allMM 3aIlyCKa, MOHUTOPUHIA U
YCTONYMBON pabOTHI CEPBUCOB UCKYCCTBEHHOTO
MHTEIJIEKTa B cpefe akcrmyatauuu[ -3, [TV ]
MCIIOJIb30BaHUS CPEACTB MOHUTOPHUHTA U
nuarHoctuku OC 178 aHanu3a cTabMIBHOCTH U
MPOU3BOAUTEIHLHOCTH CEPBUCOB UCKYCCTBEHHOTO
MHTEJUIEKTA B CpeJie SKCIUTyaTaluu, paboThl ¢
OCHOBHBIMU KOMIIOHEHTaMHU COBPEMEHHBIX
OIEpPALMOHHBIX CUCTEM, CO3AaHNUS KOMaHHBIX
¢aiinos, ucnonb3zoBanus APl onepanmoHHbIx
CHCTEM NpH pa3paboTKe MPUKIAIHBIX IPOrpaMM
TSI pelIeHrs 3a/1ad IpodeccruoHaIbHON

e TEIIBHOCTH

4. O0béM 1 BUABI YUeOHOIl padoOTHI




OO6mas Tpy10€eMKOCTh JUCHUIUIMHBI COCTaBIsET 4 3.¢., 144 4., 74,5 4. KOHTaKTHOM

paboThI
Pacnipenenenue no cemectpam
. Bcero B Jacax
Bun yuebnoi paboret 4acoB Howmep cemectpa
3
OO6mmas Tpy10EMKOCTh AUCIIUTUTHHBI 144 144
AyoumopHhvie 3auamusi: 64 64
Jlexuuu (JI) 32 32
[TpakTudeckue 3aHATUS, CEMHHAPHI U (FITH) IPYTHE BHIIBI
aynuTopHbIX 3aHsaTui (I13) 32 32
Jlabopatopusie pabotsl (JIP) 0 0
Camocmosmenvras paboma (CPC) 69,5 69,5
[TonroToBka Kk 1a0OPATOPHBIM 3aHATHSIM H KOHTPOJIBHBIM 26 26
pabotam
[ToaroroBka Kk sK3aMeHy 15,5 15.5
Brimonuenue PI'P 28 28
KoHCynbranuy 1 mpoMeKyToYHasl aTTeCTalus 10,5 10,5
By koHTpOIIs (3a4eT, nud.3a4eT, SK3aMeH ) - 9K3aMEeH

5. CoaneprkaHue TUCUHMILIMHBI

N O0BbeM ayTUTOPHBIX 3aHITHIA 1O BUIaM B
0
HaumenoBanue Pa3aciioB ITUCHUIIIINHBI qacax
pasnena
Bcero J 113 JIP
1 |AHanu3 aIropuTMOB 4 2 2 0
dyH1aMEeHTaIbHBIE CTPYKTYPHI IAHHBIX U UX
2 | PYKIypH A 24 12 | 12 0
aJITOPUTMBI
Crnenrann3upoBaHHbIE CTPYKTYPBI JAHHBIX U UX
3 36 18 18 0
AJTOPUTMBI
5.1. Jlekuuu
Ne Ne Koa-
HaumenoBanue wim KpaTkoe CoAep:KaHUe JIEKITMOHHOTO 3aHITHS BO
NeKIUupaszaesna
4acoB
1 1 BpeMeHHas 1 NpoCTPaHCTBEHHAS CIIOKHOCTh AITOPUTMOB. [Iprmepsl aHann3a )
CJIOKHOCTH aJITOPUTMOB.
DyHIaMEeHTaIbHbIE CTPYKTYPhI IaHHBIX. TUTBI TaHHBIX. CTaHAApTHBIE TUIIbI
2 2 |maHHBIX. CTPYKTypHpPOBAaHHBIC THIBI JAHHBIX (MACCUBBHI, 3aITMCH, MHOXKECTBA). 2
MHoromepHble MacCUBbI. Daibl U IOCIEIOBATEIBHOCTH.
AnropuTMbl 00paboTku MaccuBa: [lonck B MaccrBe, MaKCUMAIIBHBIHN 2JIEMEHT B
3 2 |[maccuBe, peBEpC MacCUBa, ITUKINYECKHUI cIBUT. OTOOP HY)KHBIX SJIEMEHTOB B 2
MacCHUBe.
4 ’ AJITOPUTMBI COPTUPOBKH U MOUCKA 3aJjaua COPTUPOBKU. BHYTpEHHSSI U BHEILIHSIS )
copTupoBKa. MeToj] my3bIpbKa, BHIOOpA, BCTABKHU.
5 ) bricTpasi copTUpOBKa, COPTUPOBKA Kydel, COPTUPOBKA CIIUSHUEM, TUPAMUIATIbHAS )
COpTUPOBKA. brHApHBIN MOUCK 11 T0100pa MOPOTOB B MOJIEIISIX.
6 2 |[loHdaTHe IMHAMHUYECKOTO MporpaMMupoBanusd. {nHamuyeckoe 2




[IPOrpaMMHUPOBAaHNE BMECTO PEKYpCcUU. [[uHaMuueckoe nporpaMMupOBaHuE
BMecTo nepebopa. XKanuele anroputmel. [IpumMeHeHne TuHAMHYECKOTO
[IPOrPaMMUPOBAHUs B aJITOPUTME BbIpaBHUBAHUS MOCIIEN0BATEILHOCTEN B
BBIOOpKAX.
MeTonbl TMHAMUYECKOTO IPOTPaMMUPOBAHUS: METO/ YACTUUHBIX CYMM,
7 2 |cocTaBHBIE IIENOYKH B CHMBOJIBHOM CTpOoKe. MaccuB, 3aMKHYTHIN B KoJibllo. Meton| 2
CKOJIB3SIIIETO OKHA. MeTox IByX yKas3arelen.
[Tousitue rpada. ITpumepsl rpados. CriocoOsl npencTaBaeHus rpagos.
8 3 |AnropuTmbl Ha rpadax: ’KaJJHble alTOPUTMBI, TIOMCK IyTel Ha rpadax. 2
AJTOPUTMBI JUIsl pEKOMEHAATEIbHBIX CUCTEM.
9 3 AnroputMmel Ha cTpokax. [louck noactpox. IIpsMoit mouck moacTpoku B CTPOKE. )
Anroputm Kayrra-Moppuca-IIparra. Anroputm boiiepa-Mypa.
10 3 Crucku. CBsa3HBIM ciucok. [[oOaBiaeHne B KOHEI[ CITHCKA. YIaJICHHE 3JIEMEHTA U3 )
CIIUCKA.
11 3 |dBycBsznble ciucku. [{uknnyeckue cnvcku. KonblieBble IBYCBSI3HBIE CITUCKH. 2
12 3 [Tonsitue creka. Creku Ha 6a3ze MaccuBoB. CTek Ha OCHOBe crnMcka. JloOaBieHue u )
yIaJeHNE JIEMEHTA.
13 3 [Tonsitue ouepenu. Peanuzauus ouepenu. Jleku (1ByCTOpOHHHE OYEPETH). )
[Tpuopuretnsie ouepenu. [Ipumenenue ouepezeii B rpadoBbIX MOJEISIX
14 3 [Toustue nepesa. Bec nepesa. Onucanue nepesa. JlepeBo noucka. bunapuoe )
nepeBo noucka. Ilonck no gepeBy ¢ BKIIOUEHHUEM.
AnropuT™el 00Xoza JiepeBa. YaaneHnue aneMeHTa. OnTuManbHOe U
15 3 cOalaHCHPOBAaHHOE 110 BBICOTE JIEPEBO. ANTOPUTMBI 100ABIICHUS U YIaJICHUS )
BepIUMHEI B iepeBe. KpacHo-uepHble nepeBbs. KD nepeBbs 11 XpaHeHUs U
MOKMCKa B MHOTOMEPHBIX IPOCTPAHCTBAX.
Xom-Tabnuiel. Beibop xam-gynkiuu. Pazpemenue kommmsuid. [louck u
16 3 |zoOaBieHue 31eMEHTOB B X3II-TabnuIy. TeXHuKa X3IUpoBaHUs TIPU3HAKOB IS 2
MaITUHHOTO O0yYEHUSI.
5.2. HpaKanecmle 3aHATHUHA, CCMUHAPbI
Ne Ne Kox-
HanmeHnoBaHMe Ui KpaTkoe CoAepKaHue MPAKTUUECKOT O 3aHATHs, CEMUHApa BO
3aHATHA|pa3IeNna)
4acoB
1 1  [AHanu3 CI0XKHOCTH aJITOPUTMOB 2
dyHIaMeHTalbHbIE CTPYKTYPhI IaHHBIX. TUIBI TaHHbIX. CTaHAAPTHBIE TUIIbI
2 2 |maHHbIX. CTPYKTYpPUPOBAHHBIE TUIIBI IAHHBIX (MACCHUBBI, 3alICH, MHOXKECTBA). 2
Daibl ¥ TOCIEN0BATENBHOCTH.
3 ) Peann3anus anropuTMOB IMOMCKA 3JIEMEHTOB B MAaCCUBE, TOMCK MAaKCUMAJIBHOTO )
RJIEMEHTA, [IMKJIMYECKOro cBura. Penenue 3aziau.
4 ) Peanuzanus alnropuTMOB COPTHUPOBKH (ITy3bIpbKa, BBIOOpa, BCTaBKM). Pemenue 5
3a1a4.
5 ) Peanu3zanus anropuTMoB OBICTPOM COPTUPOBKH (Kydei, CIIUSIHUEM, )
MMpaMKIaIbHON COPTUPOBKH). Pemienue 3aay.
CpaBHEHHE AITOPUTMOB PELIEHUS 3a7a4H C IOMOLIBI0 PEKYPCUH U
6 ) [MHAMHYECKOTO MPOrpaMMHPOBAHHS. CpaBHEHHE aJTOPUTMOB PELICHUS 334a4H C )
MOMOIIBIO TIPOCTOTO Nepedopa U TMHAMHYECKOTO NporpaMMHupoBanus. Pemenne
3a/1au.
7 2 |Pemenue 3a1a4 Ha >KaJ{HbIE aJTOPUTMBI 2
8 3 [Peanmusarys adropuTMoB Ha rpadax 2
9 3 AJNTOpUTMBI TTOKCKa myTell Ha rpadax. CpaBHUTEIHHBINA aHAIHU3 TIOMCKA B ’
[IUPUHY, B IITyOHHY, anroputMa JleKkcTpsl.
10 3 |Pemenue 3aa4 Ha MOUCK MOJCTPOKU B CTPOKE. 2




11 3 [AnropuT™mbl paboTHI CO CIUCKAMH.

12

(98]

AHFOpI/ITMBI pa6OTBI C IBYCBA3HBIMU CITMCKaAMH. AJ'IFOpI/ITMLI pa60TLI C
HUKJINYCCKHUMU CITMCKaMH. AJ'IFOpI/ITMI)I pa60TI)I KOJIBIICBBIX ABYCBA3HBIX CITMCKOB.

[\

13
3aad.

Peamusams creka. Crexku Ha 0aze maccuBOoB. CTEK HA OCHOBE CIIMCKA. PerieHie

14

Peanmaum{ o4cpeau. Peanmaum{ JCKa. Crex Ha OCHOBE crrcKka. Pemenue 3ajay.

15

Peanmzarus anroputmoB 1o o0xomy aepeBa. Pemenue 3amaq

WIlW|lW ]| W

16

Peanmzarust anropuTMoB 1Mo padboTe ¢ XAII-TabauaMu

NS NG O B )

5.3. JIaboparopHbie padoThI

He npenycmoTtpenbt

5.4. CamocrosiTesibHasA padoTa CTyIeHTa

Brimonmuenne CPC

IToxsux CPC

Crucok nuTeparypsl (C yKazaHUEM
pasnenos, IiaB, CTPaHUIl) / CChIIKA Ha

pecypc

CemecTtp

Koi-
BO
JacoOB

[ToaroroBka Kk 1a00paTOPHBIM 3aHATHIM U
KOHTPOJIbHBIM paboTam

CeipomaTHuKOB, B. I1. CtpykTypsl n
aIropuT™Mbl 00paboTKH AaHHBIX: [IpakTHKym
: yuebHoe nocobue / B. I1. CblpoOMATHHUKOB.
— Mocksa : PTY MUPDA, 2020. — 244 c.
— TexcT : anekTpoHHbIH // JIaHs :
DIIEKTPOHHO-OMOIMOTEYHAs! CUCTEMA. —
URL: https://e.lanbook.com/book/163915
(mara obpamenus: 11.08.2025). — Pexum
oCTyma: AJsl aBTOPU3. MOJIb30BaTENEH.
[maBwer 1-3 Crarbu MannpukoBa b.C.
METOJl AHAJIM3A JTAHHBIX
CJIO)KHOM CTPYKTYPBI C
OJIEMEHTAMU MAILIMHHOI'O
OBYYEHUM . Anekceesa, B. A.
lcrionb30BaHNE METOIOB MAILIMHHOTO
00y4eHus B 3a/1a9ax OMHAPHON
knaccudukanuu / B. A. Anekceesa //
ABTOMAaTH3aIHsI IPOIIECCOB YIPABICHUS. —
2015. — Ne 3(41). — C. 58-63. —EDN
ULGFVB.

26

IloaroToBKa K 2K3 aMCHY

Bupt H. AIropuT™msel U CTPyKTYphl JaHHBIX,
rnasa 1-5

15,5

Brimonuenue PI'P

Ceipomsataukos, B. I1. CTpykTypsl u
QIropuT™Mbl 00pabOTKK AaHHBIX: [IpakTHKyM
: yaebHoe nmocooue / B. I1. ChipoMsATHHKOB.
— Mocksa : PTY MUPDA, 2020. — 244 c.
— Tekcr : anexTponHsli // JlaHs :
DIIEKTPOHHO-OMOIMOTEYHAs cCCTEMa. —
URL.: https://e.lanbook.com/book/163915
(mata obpamenus: 11.08.2025). — Pexum
TOCTyNa: JIsl aBTOPU3. MOJIb30BaTeEH.
['maBb! 1-3 Bupt H. Anroputmsl n
CTPYKTYpBbI JaHHbIX. [ 1aBbl 1-4

28




6. ®oH1 OLIEHOYHBIX CPEICTB AJIfA MPOBEACHUS TEKYIIer0o KOHTPOJIA yCIIeBaeMOCTH,
NMPOMEKYTOYHOM aTTeCTalluu

Kontpomns xauecTBa ocBOeHHUsI 00pa30BaTeIbHON IPOrPaMMBbl OCYIIIECTBISIETCS B
cooTBeTcTBHH ¢ [lonoxeHnem 0 OaNTbHO-PEUTUHIOBOM CUCTEME OLIECHUBAHUS PE3YIbTATOB

y4eOHOH AESITEIbHOCTH 00y4arOIINXCS.

6.1. KouTpoabusbie meponpusitus (KM)

No
KM

Ce-
MECTp

Bun
KOHTPOJISI

HazBauwue
KOHTPOJIBHOTO
MEPONPUATHUSI

Bec

Makc.
Oamn

HOprI[OK Ha4YUCJICHUS 0allJIOB

Yuu-
THIBA-

eTcs B
ITA

Texymmii
KOHTPOJIb

KMI1. Ananus
CIIOKHOCTH
aJTOPUTMOB

Ha naGopaTopHBIX 3aHITHUSX CTYACHT
MOYKET OBITh BBI3BAH K JIOCKE JIJISl PEIICHUS
3ananuil. Kpurepun oneHku.
CaMOoCTOSATEIFHOE PeIIeHUE 3aaHusl
mocku - 2 Oaia

Perenne 3a1aHus y JOCKH C YaCTUIHBIMHU
MoJCKa3KaMu - 1 6asn

Pemenue mox qUKTOBKY - 0 6aioB
AKTUBHOCTB B 00CY>KJICHUH, HAXOXKICHHE
omunOKHY B pemeHnu Ha focke - 0,5 Oasa

OK3aMCH

Texymmii
KOHTPOJIb

KM 2. PTP

58

PI'P Bxitouaet B cebs 25 3a1au.

Kpurepuu olleHUBaHUS peLIeHUs 3a71ad

- 2 Gayia 3a KOPPEKTHOE pEeIIeHUE KaxI0ro
3aJJaHus

- 1 6ann 3a pereHue ¢ OMMOKOM

- 0 GayI0B 32 OTCYTCTBUE PEIIECHUS UIIH
[OJIHOCTHIO HETIPABUIBHOE
Maxkcumanbhblit 6amt — 50

Taxke CTyIEeHT JOJKEH OLIEHUTh padoTy
IPyToro CTy/EHTa 10 B3aUMHOMY code-
review (B3sITh 5 3a/1a4 Ipyroro CTyJAeHTa Ha
BHIOOD)

Kputepun onieHnBanus Ha code-review

1. ITonuelii oxBar kona — 1. [IpoBepeHsl Bce
OCHOBHBIE YaCTH KO/ia

(pyHK1LIMH, KTaCChI, TOTHUKA), HE
[IPOMYIIEHBI KIIFOYEBbIE YUACTKU

2. KoHKpeTHbIE KOMMEHTAapUH — 2.
3ameuaHUs TOUHBIE, C YKa3aHUEM
CTPOK/MECT, IIe ecTh pobieMa

3. KoncrpykruBHocTs — 1. OOpaTHas cBs3b
YBa)KUTENbHAs!, TOMOTaeT yIy4IIUTh KO/,
0e3 SI3BUTENBHOCTH

4. Ykaszaune Ha omnOku/0aru — 2. HalineHsr
U OIMCaHbl peajbHbIe OLIUOKU
(JlorMueckue, CHHTaKCHC, BBIXO] 32
CPaHULBI U T.II.)

5. Ilpennoxenns no ynyumenuro — 1. He
TOJILKO KPUTHKA, HO M COBETHI: ""MOXKHO
ucrosb30Barsh list comprehension”,
"BBIHECTH B

byHKIHI"

DK3aMCH




6. Ornenka YuTacMOCTH 1 CTHIIS — 1.
3amedanus mo PEP8 (wnm npyromy cTumo),
WMEHOBAHUIO, KOMMEHTaPHIM
MaxkcuMaJIbHBIH 0T — 8

Htoro 58 Oamnos

Texymmii
KOHTPOJIb

KM 3.
KontponbpHas
pabora 1

1| 10

KonTpomnpHas paboTa BKIIOYAET 5 3aJaHUN
7151 IPOBEPKHU TEOPETUUECKUIN 3HAHUMN U
MPUMEHEHHUS UX Ha MPAKTUKE

- 2 Gayia 3a KOPPEKTHOE peIIeHUE Kaxa0ro
3a1laHUs

- 1 Gamn 3a perieHne ¢ OMTMOKOM

- 0 6amIoB 32 OTCYTCTBUE PEUICHUS WU
MMOJIHOCTHIO HEMPABUIIHLHOE
Maxkcumanbhbiit 6amt — 10

OK3aMCH|

Texymmii
KOHTPOJIIb

KM 4.
KontponbsHas
pabora 2

1| 10

KonTpomnpHas paboTa BKIIOYaeT 5 3aJaHU
7151 IPOBEPKU TEOPETUUECKUI 3HAHUN U
MPUMEHEHHUS UX Ha IPAKTHKE

- 2 Gayia 3a KOPPEKTHOE PEIIeHUE KaxI0ro
3a1aHUs

- 1 6ann 3a pereHue ¢ OMMOKOM

- 0 6amIoB 3a OTCYTCTBUE PEUICHUS WU
MOJIHOCTHIO HEMPABUIIHLHOE
Maxkcumanbhblit 6amt — 10

OK3aMCH|

Texymuit
KOHTPOJIb

DK3aMeH

1] 10

Ha mpakTrueckux 3aHATHSAX CTYICHT MOXKET
OBITh BBI3BAH K JIOCKE JJIsI PEIICHUS
3aganuid. Kpurepuu orieHku.
CaMocCTOATeIbHOE PeIIeHUE 3aJaHusl Y
mocku - 2 Oajuia

Permenue 3a1aHus y TOCKU C YaCTUIHBIMU
MmojcKa3Kkamu - 1 6ajn

Pemenue mox AMKTOBKY - 0 6aymioB
AKTUBHOCTB B 00CYXJICHUH, HAXOXKICHUE
omMOKH B penieHny Ha Jjocke - 0,5 6amna

DK3aMCH

ITpome-
KyTOYHAst
aTTecTanus

DOK3aMeH

5 — 3aaHue BBITOIHEHO 0e3 omnboK

4 — eCTh IOTPEITHOCTH B PEIICHUN /
OTBETaX Ha BOIPOCHI

3 — 3a/1aHME BBITIOJHEHO C CYIIIECTBCHHBIMU
OIITMOKAMH

2 — 3aJjaHy€e HE BELIITOJIHEHO

OK3aMCH|

6.2. Ilpouenypa nposeaeHusi, KpUTEPUH OLlEHUBAHUSA

He npenycmorpensl

6.3. ITaciopt oHIa OLIEHOYHBIX CPEACTB

Ne KM
Komnerennuun Pe3ynwrarer oOyuenus
12]314(5]6
3HAeT: KJIIACCUYECKUE aITOPUTMBI COPTHPOBKHU, TIOUCKA, 00X0/1a IEPEBLEB U
OITK-3 rpadoB, TMHAMUYECKOTO MPOTPAMMHUPOBAHUS U )KATHBIX CTPATETHil; OCHOBHBIC TAAEN
CTPYKTYpBI TAaHHBIX (MAaCCUBBI, CITUCKU, OYEPEIH, XCII-TaOIHIIbI, IEPEBbS,
rpadsl U 11p.)
OITK-3 'YMeeT: IpOeKTUPOBATh M PEaTH30BBIBATh 3(PPEKTUBHBIC aJITOPUTMBI JIS ANAN
pelIeHUs MPUKIAIHBIX 33724, ONPEIENISITh CTPYKTYPY JaHHBIX, MOAXOASIIYIO IS




KOHKPETHOM 3a]1a4u

OIIK-15 3HaeT: 0a30BbIEe CTPYKTYPHI JAHHBIX U OCHOBHBIE AJITOPUTMBI X 00pabOTKH HAHAHHH

OIK-15 YMmeeT: BBIOUpaTh ONTUMANIbHBIE aJITOPUTMBI [T PELIeHUs 3a7a4 IPEeIMETHOM AARARE
00J1aCTH U OCYIIECTBIISATH UX IPOrPAMMHYIO PEATU3ALINIO

OITK-15 MmMeeT mpakTUYECKH OIBIT: MPUMEHEHHs HanboJiee pacrpoCTPaHEHHBIX AEn
aJITOPUTMOB JUIsl PEIICHNUS 3a]a4 C UCIIOJIb30BAHUEM CJIOKHBIX CTPYKTYP AAHHBIX

TumnoBsie KOHTPOJIBHBIC 3aIdaHUS 110 KAXKAOMY MCPOIIPHUATHIO HAXOAATCS B
ITPHUIIOKCHUAX.

7. YueOHO-MeTOoAMYEeCKOEe M HH(OPMAIIMOHHOE OOecniedeHue TUCIUIIIMHBI

ITeyaTHast y4eOHO-MeTOAUYECKAS JOKYMEHTALMS
@) OCHOBHAs TUMepamypa:
He nmpenycmorpena

6) OononHumMenbHas IUMmepamypa:
He npenycmotpena

8) omeuecmeenHvle U 3apyOedtCHbIE HCYPHANLL NO OUCYUNTUHE, UMerowuecs: 8 bubiuomexe:
He npenycmorpenst

2) memoouuecKkue yka3anus 0Jisi CMy0eHmo8 no 0C80EHUIO OUCYUNTIUHDBL!
H. Bupt. AJIropuT™MBI U CTPYKTYPBI JAHHBIX

1.

U3 HUX: Y4eOHO-Memoouyeckoe obecneyerue camocmosamenbHol pabomsl CmyoeHma:
H. Bupt. Alroput™sl U CTpyKTypbI JaHHBIX

I.

DJIeKTPOHHASI Y4eOHO-MeTOoAuYeCKAasl IOKYMeHTaIUs

HaumenoBanue
Ne JII/ITg)Iz.fypBI Bjii?g;f};ﬁ bubnmorpaduieckoe onucanue
dbopme
CoipomsaTHHKOB, B. I1. CTpyKTypbl # anroput™Mbl 00paboTKu
SEC nanHbIX: [IpakTikym : yue6Hoe nocodue / B. I1. CblpoMATHHUKOB. —
1 OcHoBHast 3ATEBCTE] Mocksa : PTY MUPDA, 2020. — 244 c. — Tekcr : 3neKTPOHHBIH //
nureparypa Tams JlaHb : 31eKTpoHHO-0MONMMoTeuHas cuctema. — URL:
https://e.lanbook.com/book/163915 (nara ob6pamenus: 11.08.2025).
— PexxuM ocTyna: Uit aBTOpU3. OJIb30BaTENeH.
2bC Mangpukosa b.C. METO/] AHAJIN3A TAHHBIX CJIOXKHOI
b fp‘l’feoﬁmzﬂma" wsnatensctea  [CTPYKTYPBI C 2JIEMEHTAMU MAIIIMHHOI'O OBYUEHUSI
patyp Jlanb https://e.lanbook.com/journal/issue/369635
AnekceeBa, B. A. Micnonbp3oBaHie METOJOB MAITUHHOTO OOYYECHHUSI B
3amauax OuHapHoU kinaccudukarnmm / B. A. Anekceesa //
3 fﬁfe(;z;[;?m{aﬂ eLIBRARY.RU [ABTomMaTu3zanus nporeccoB ynpasienus. — 2015. — Ne 3(41). — C.

58-63. - EDN ULGFVB.

https://elibrary.ru/download/elibrary 24276364 76188180.pdf

[lepedeHb UCTIONB3YEMOIO TPOrPAMMHOTO OOECIICUEHMS:

1. Python Software Foundation-Python (6eccpouno)
2. Microsoft-Visual Studio(6eccpouno)




[Tepedenb ucnonb3yeMbIx MpohecCHOHANBHBIX 0a3 TaHHBIX U HH()OPMAITMOHHBIX
CIIPABOYHBIX CUCTEM:

Her
8. MarepuajibHO-TeXHHYECKOe o0ecreyeHne Q1 CIUITHHbI

He npenycmorpeno



