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AHHOTAINUA

padoueii nporpaMMbl y4eOHOM THCIUNJINHbBI
b1.0.20.01 «AaropurMu3anus U NPOrpaMMHPOBAHUE)
AJIs1 IOATOTOBKM O0akasnaBpa no HanpasJjeHnio 09.03.03 «I[Ipukaagnas uHpoOpMaTHKaY,
HanpasJjeHHocTH «[IporpamMHble pemenust st On3Heca», «CucreMbl HCKYCCTBEHHOTO MH-
TeJIeKTa»

Ileqb ocBOeHMs] JMCHMIUIMHBI: H3y4YEHUE TEOPETHUECKUX, METOJUUYECKUX, HayudHO-
TEXHUUYECKUX, TEXHOJIOTUYECKUX OCHOB IIPOEKTUPOBAHHUS AITOPUTMOB U CO3/1aHUs Ha UX Oasze
COBPEMEHHBIX MPOrPaMMHBIX KOMIUIEKCOB IJIi MaTeMaTHYECKUX, JIOTUYECKUX BBIYMCICHHUH, IO-
CTPOCHHUSI CBEPX-OONBIIMX MPOTPAMMHBIX CHCTEM ISl peUleHHs 3a1ad HU(pPOBON 3KOHOMHUKH,
OCBOCHME OOLIMX MPUHIHUIIOB pabOThI M MOJIy4YE€HUE NMPAKTUUYECKUX HABBIKOB MPOEKTUPOBAHUS IIPO-
IPaMMHBIX CHUCTEM JUIS pEIleHUs MPUKIAIHBIX 33734 HU(PPOBOH KOHOMHKH, a TaK)K€ HABBIKOB
ydacTus B pa3pabOTKe CTaHJIApTOB MO CHUCTEME eIMHOW KOHCTPYKTOpcKoi nokymentauuu ECK/,
HOPM U IIPaBUJI, TEXHUYECKON JOKYMEHTAMHU, (POPMAIIbHBIX A3BIKOB IPOEKTUPOBAHUS aJIFOPUTMOB,
yIPaBJIEHUU NMPOEKTaMHU CO3JaHMsI MPOIPAMMHBIX CHUCTEM Ha BCEX CTAIUAX XU3HEHHOIO ILIMKIIA,
HauMHasg C HYJEBOrO LMKJIA OT MCCIEJA0BAaHHOM MaTeMaTH4eCKOW MOJENM 0 KOHEYHOro Ipo-
IPaMMHOI'0 IIPOAYKTA, BBIIIOJHAEMOI0 KO/a, ¢ MHTepdeiicaMu BBOa-BbIBOA, pean3yst npodeccu-
OHAJIbHbIE KOMMYHUKALUU (M C UCIOJIb30BaHUEM IIU(PPOBBIX TEXHOJOTHI) C 3aMHTEPECOBAHHBIMU
YYaCTHUKAMHU IPOEKTHOH IeSATETbHOCTH U B PaMKaxX MPOEKTHBIX FPYIIIL.

MecTto AucuunMHbI B y4eOHOM muiane: yueOHas nucuumuinia b1.0.20.01 «Aaropurmu-

3alUsl U IPOrpaMMHPOBaHMe» BXOJIUT B 0053aTENIbHYIO YacTh y4eOHOro IJ1aHa, TUCIUITIIMHA
OCBanBaeTCs B 2 U 3 CEMECTPax.
TpeboBanus K pe3yJIbTaTaM O0CBOCHHUS IMCHUILUIMHBI: B PE3yJIbTaTe OCBOCHUS IUCIUITIIMHbI
bopMHPYIOTCS CIICAYIONIME KOMIIETEHIMH (MHIUKATOPb) uxX qoctikenus: OIIK-1.1; OTIK-7.1;
OIIK-7.2; OIIK-7.3, MF-1.1, MF-1.2, BD-2.1, BD-2.2, PL-1.1, PL-1.2, PL-1.3, PL-3.1, PL-3.2,
PL-3.3, BD-2.1, BD-2.2, PL-1, PL-3

Kparkoe coaep:xanmne aucuuninnbi: OCHOBHbIE 351eMeHTHI iporpaMMmHbIx cucteM (I1C) u
nporpamMuoro odecrneuenust (I10) nns pemeHust anropuTMUYECKUX 33134 HU(PPOBOH IKOHOMUKH,
OCOOEHHOCTH MX CTPYKTYpbl M NPOEKTHUPOBAHUS; OCHOBHBIE 3Tallbl CO3JaHUs MPOrPAaMMHBIX CH-
CTeM; Co/iep)KaHue 3TarnoB xu3HeHHoro 1ukia [1C; meroas! npoextupoBanus [1C, ocHoBaHHBIE Ha
MEXIyHapOJHBIX CTaHJAPTaxX; CTPYKTYpPHOM, (YHKIHMOHAIBHOM MU OOBEKTHO-OPUEHTHPOBAHHOM
nporpammupoBanuu (OOII), u uX B3aUMOCBSI3M; OCHOBHBbIE (DYHKIIMM M KOMIIOHEHTHI (DyHKIIHO-
HabHBIX cpecTB npoektuposanus [10 u I[1IC (MS Visual Studio 2022); meTomonoruu mpoeKTupo-
BaHUs AJITOPUTMOB; CTaHAAPTHI Pa3pabOTKU U MpoekTHpoBaHus anroputmoB o ECKJI; moaenupo-
BaHMe npeameTHoi oonactu BHeApenus 110 u I1C;

PaccMmoTpenne 6a30BbIX alrOpUTMOB 0a3UpyeMbIX Ha MaTeMaTHUYeCKHX METOJlax: METOoJe Ie-
peBana, TPAAUEHTHOIO CIIyCKa, HWHTEPIOJALNU, ACUMITOTHYECKUX TPUOIMKEHUIX, CIUIaiH-
anMnpoOKCUMALUAX, CIVIA)KMBAHUS, MUHUMAKCHbBIE QJITOPUTMBI, aJTOPUTMBI JUISl PELICHUs 3KCTpe-
MaJlbHbIX 3a/1a4, METOJIOB COPTUPOBKH, IMIUPOKO MUCIOIB3YeMbIX B MalmHHOM o0y4yenuu (Machine
leaning) u anropuTmbl peoOpa3oBaHMs JaHHBIX, OBICTpoe Mpeodpa3oBanne Pypbe U Mpeodpaso-
Banue beccens B Hayke o ganHbix (Data science).

PaccmoTpenue MeTozi0B OBICTPOro MPOrpaMMHUPOBAHUS IO TEXHOJIOTUU “‘CBEPXY BHHU3”, MPO-
rpaMMHUPOBAHUS IO MAOJIOHY, TUHEHHOrO MPOrpaMMHUPOBAHMSI, CUMILIEKC METO/; OCHOBHBIX IOHS-
TUN (YHKIMOHAJIBHOTO MPOrpaMMHUPOBAHUS, METOIOB IUIAHUPOBaHMS B mpoektupoBanuu I10;
si3pikn: C/C++, C#, Java, BU3yallbHOTO IIPOTPaMMHUPOBAHMS, BBEJICHHE B MOJICITMPOBAHUE B CpeJie
MATLAB u MS Visio; ucnions3zoBanue uactpymernta MS VS 2022 cozganus nporpaMm; UCIOINb-
3oBanue CASE-cpencts npu npoektuposanuu [1C.

O6masi Tpy10eMKOCTh TucHHIINHbL: 288/8 (uackl/3a4. e1.).
IIpoMesKyTOUHBIA KOHTPOJIb: 2 U 3 CEMECTPBI — DK3aMEHBI.



1. Ilean ocBOEHHNA TUCHUILIHHBI

[lenb0 OCBOCHHS JUCIUTUIMHBI « AJITOPUTMH3ANMS M TPOrPaAaMMHUPOBaHUEe» OakataBpamMu
Hanpasienus 09.03.03 «IIpuknagnas nndopmaTuka», HarpaBieHHOCTeH «IIporpamMmMusie pemie-
HUS JUIsd OM3Heca», SBISETCS U3YyYEHHE TCOPETUYECKUX, METOJINYCCKUX, TEXHUIECKUX U TEXHO-
JIOTHYECKUX OCHOB TOCTPOCHUS aJTOPUTMOB M IPOTPAMMHUPOBAHMS B COBPEMEHHBIX Cpeaax IMpo-
rpammupoBanus, Takux kak MS VS 2022, Apple (macOS), GoogleOS st perreHus: alropuTMu-
YEeCKUX 3a/1a4 MU(PPOBOM IKOHOMHKH, OCBOCHHE OOIMX MPUHIUIIOB PaOdOTHl M MOTyYCHHE MPaK-
TUYECKUX HABBIKOB MpoektupoBanus [10 s peneHus: MpuKIaIHbIX 3a/1a4 H(GpPOBOH SKOHOMHU-
K{, & TAK)XKC HAaBBIKOB Y4acTHsl B pa3pabOTKe CTaHAapTOB, HOPM M MPABWJI, TEXHUYECKOH JOKY-
menTanuu ECK/I, ynpasinenuun npoexkramu co3ganus 11C cuctem Ha cTagusx )KU3HEHHOTO 1MKJIa,
peanu3ys npodeccHoHaIbHbIE KOMMYHHUKAIMH (M C UCIOJIb30BAHUEM ITU(PPOBBIX TEXHOJIOTHH) C
3aMHTEPECOBAHHBIMU YYaCTHUKAMH MTPOEKTHON JAEATEIILHOCTU M B PAMKAX MPOEKTHBIX TPYIII.

3HaYMMOCTh BHEAPEHHS MU(PPOBBIX TEXHOJOTUH B MPOIECC BHICIIETO MPO(ECCHOHATBHOTO
0o0pa3oBaHUs BbI3BaHA HEOOXOJAMMOCTBIO MPHUCIIOCOOICHHUS CUCTEMBI MPO(ecCHOHATLHOTO 00Y-
YeHUs K TpeOoBaHUSAM IU(POBOro odmiecTBa ¥ MUPPOBOM IKOHOMHKH, CTAHOBIICHHE KOTOPBIX
BBICTYIIa€T COBPEMEHHBIM TPEH/OM JMOXH Tiobamu3amuu. Mx dopMupoBaHue sBISETCS 3HAYH-
MBIM MPUOPUTETOM MOJUTUKU Poccuiickoit denepanuu U 3aJ0KEHO B OCHOBY CTPAaTErMYECKHX
dbenepanbHbIX TOKYMEHTOB.

2. MecTo IucUMILIMHBI B Y4eOHOM Mpoluecce

JucuuminHa «AJropuTMu3anus U NMPOrpaMMHPOBAHMeE» BKIIOYEHA B NEPEYEHb JAUCLIHU-
IUTMH 00s13aTENIbHON YacTu yueOHOro IiaHa. JlucuumimHa «AJIrOpUTMHU3AIUs U TPOrPpaMMHpO-
BaHHe» peaymsyercss B coorBeTcTBUU ¢ Tpeboanmsimu OI'OC BO, OIIOIL, npodeccrnoHaIbHBIX
CTaHJApPTOB M YUYeOHOTO IUIaHa I MOAroToBKHM OakamaBpoB mo HarpasieHuto 09.03.03 «Ilpu-
KJIaiHast HHpOpMaTHKay.

[IpeniecTByOIUMU KypcaMH, Ha KOTOPBIX HEMOCPEICTBEHHO Oa3upyeTcsl AMCLUUILTNHA
«AJITOpUTMH3ALMSA ¥ NPOrpaMMHpPOBaHMe» SBIAIOTCA: Maremarnueckuil aHanus, Teopernye-
ckue ocHOBbI uH(opmatukH, JIuneitnas anredpa.

JucuumimHa «AJTOpUTMHM3aIMsA M NPOrPaAMMHPOBAHMeE)» SIBISETCS OCHOBOIIOJAraoIen
JUIS U3y4deHUsl clenyromux aucuuiuind: MHpopmanmonnas 6e3onacHocts, MHpOpManmonHsle cu-
cTeMbl M TexHojoruu, Pa3paborka reonH@opmanuonHsix cucreMm misa npennpustuii AIIK, O6b-
€KTHO-OPHMEHTUPOBAHHOE MPOEKTHUPOBAaHWE M TNpOrpaMMHUpoBaHMe, Pa3paboTka mnporpaMMHOrO
obecrieueHus NIt MOOWIIBHBIX YCTpOUMCTB, TexHomorun o0pabGoTku Oonbmux maHHbix B AlIK,
KomnbrotepHas rpaduka u Bu3yaiusalnus JaHHBIX, VIHTeNIeKTyanbHbIM aHaau3 JaHHBIX, TecTupo-
Banue [10, IIpoextupoBanue nonb3oBarensckux uHTEepdeiicop JUC AIIK, Bl-cucrembl B 5K0OHO-
muke AlIK, Cucremsl nogaepxku npunatus pemenuii B AIIK,.

Pabouas mporpaMMa JTUCHUIUIMHBI «AJITOPUTMHU3ALUs M NPOrpaMMHUPOBaHUe» Uil UHBa-
JUJIOB U JIUI] C OIPaHMYEHHBIMH BO3MOXKHOCTSIMHM 3[10pOBbs pa3pabaThIBaeTCsl MHAMBUIYAIbHO C
y4€TOM 0COOEHHOCTEH NMCUXO0(pU3NUECKOTO Pa3BUTHS, HHAUBUAYATIbHBIX BO3MOXHOCTEH M COCTOSA-
HUS 3/10pPOBBS TAKUX 0OYYaIOIIMXCSL.

3. IlepeyeHb NJIAHUPYEMBIX Pe3yJILTATOB 00y4YeHHUsI N0 THCIHUIIJIMHE, COOTHECEHHBIX ¢
IVIAHNPYEMBIMH Pe3yJIbTATAMM 0CBOCHHUSI 00pa30BaTeJIbHONH NPOrPaMMbl

OOpa3oBaTeNbHBIE PE3yIbTATHl OCBOCHUS JAWCIMILIAHBI O00yYalOMUMCS, MPEICTABICHBI B
Tabimue 1.



TpeOoBaHus K pe3yJibTaTaM OCBOEHHS YYeOHOH AU CUUIIMHBI

Tabnuua 1

WHgekc Copepkanue B pe3yabrare u3yueHus y4eOHOM TUCHHILIAHBI 00yYaroLIuecst
Ne .| HHaukaTop KoMmeTeH- -
/| KOMIe- | KoMmeTenuH (min eé A ul;lﬁ NSO ) L ELLL
TEHI[UH YacTH) 0a3oBbIii NPOABUHYTHI IKCHEePTHBII
OIlK-1 CrniocobeH npuMeHsTh OIlIK-1.1
€CTeCTBEHHOHAYYHbIC U | 3HAET OCHOBBI MAaTEMAaTH-
O0IIeNHKEHEPHBIC KH, GU3UKHU, BBIYHUCITH-
. OcHOBBI IPOrpaMMUpPOBa-
3HaHUs, METOJIbl MaTe- | TEIbHOU TEXHUKH U TIPO-
HUS, B TOM YHCJIE HE00XO-
MaTHYECKOT0 aHaIn3a rpaMMHPOBaHUS
JIUMBIE OUOJIMOTEKH IS
Y MOJICITUPOBAHHS, - -
MPOrpaMMHUPOBAHUS CH-
TEOPETUICCKOTO U IKC-
CTEM UCKYCCTBEHHOT'O MH-
MEPUMEHTAIILHOTO MC-
TEJICKTA
CJIeIOBaHMsI B podec-
CHOHAJILHOMU JIeSATEIb-
HOCTH
OIIK-7 Crnocoben pa3pabaTsi- OIIK-7.1 3HaAeT OCHOBHBIE SI3BIKU

BaTh aJITOPUTMBI U
IIPOrpaMMBbl, IPUTOI-
HBbI€ JUISI TPAKTUYECKO-
ro IPUMEHEHHUS

3HaeT OCHOBHEIEC SI3BIKU
MPOrpaMMHUPOBAHUSA U Pa-
0OTHI ¢ Oa3aMH TaHHBIX,
OTIepaIIMOHHBIE CUCTEMBI U
000J10YKH,

MpOrpaMMHUPOBAHUS, CO-
BPEMEHHBIE IPOTPAMMHBIE
cpenbl pa3paboTKH CH-
CTEM U TEXHOJIOTUM, B TOM
YHUCIIE — TEXHOJIOTUI HC-
KYCCTBEHHOT'O MHTEJIJIEKTa

OIIK-7.2
YMeeT NpuMEeHSITh SI3bIKU
MPOrpaMMHUPOBAHUS U Pa-
0OTHI ¢ Oa3aMH TaHHBIX,
COBpPEMEHHBIE MPOTPAMM-
HBIE CpeJbl pa3pabOTKH
MH(OPMALIMOHHBIX CHUCTEM
U TEXHOJIOTHI I aBTO-
MaTH3aIuy OU3HEC-

MIPOIIECCOB, PEIICHHMSI TIPH-

YMeeT NpUMEHSATH SI3bI-
KU IPOTPaMMHUPOBAHUS
1 paboThI ¢ 0a3aMu JaH-
HBIX, COBPEMEHHBIE ITPO-
rpaMMHBIE CpeJibl pa3pa-
60TKM MH(OpPMAITOH-
HBIX CHCTEM U TEXHOJIO-
Ui




KJIQJIHBIX 3a/1a4 pa3jiny-
HBIX KJIACCOB, BeJIeHUs 0a3
JTaHHBIX 1 UH)OPMAIIHOH-

HBIX XPaHUJIUII]

OIIK-7.3
Bnaneer HaBbIkaMu 1po-
IpaMMHPOBaHMS, OTIAJAKN
Y TECTUPOBAHUS IPOTOTH-
OB IIPOrPaMMHO-
TEXHUYECKUX KOMILIEKCOB
3a1a4

Bmaneer naBpIKaMu
MIpOrpaMMHUPOBaHUS,
OTJIAJIKK U TECTUPOBA-
HUS IPOTOTHUIIOB TPO-
IPaMMHO-TEXHHYECKUX
KOMILIEKCOB 3a7a4, B
TOM YHCJIE — 3a7a4 B
obnactu U

I1K-3
(MF-1)

Crnioco0eH npuMeHsTh
COBPEMEHHYIO TEOpE-
TUYECKYI0 MaTeMaTUKY
111 pa3paboTKU HOBBIX
aJITOPUTMOB U hopmy-
JIMPOBaHUs NEPCIIEK-
TUBHBIX 3agau U1

I1K-3 (MF-1), MF-1.1
OO00CHOBBIBAET CIIOCOOBI U
BapUAHTHI IPUMEHEHUS
METOH0B U MOJ€EN€eH B 3a-
Ja4ax UCKYCCTBEHHOTO
MHTEJUIEKTA, BKIIOYas X
MoAu(UKAIUIO U ajanTa-
IIUIO K crienuuKe 3a1a4u

IIpumeHnsieT MeToabI U
mozaenu MU nns peme-
HUS KOHKPETHBIX 3a/1a4,
aHaJIM3UpPYyeT NOTpeOHO-
CTH 33/1a4¥ U aJJanTHUPY-
€T MOJEJN JJIs OBBILIE-
Hus ux 3 PexTUBHOCTU

U TOYHOCTHU




IK-3 (MF-1), MF-1.2
[Ipumenser annapat Teo-
pUHU BEPOSITHOCTEM,
MaTCTaTUCTUKU U TEOPUU
uHpopmanuu a1 popmy-
JUPOBAHUA U aHAJIM3A 3a-
J1a4 MCKYCCTBEHHOT'O MH-
TEJIJIEKTA.

[Ipumensier MmeToabI

TEOPUHU BEPOSITHOCTEH,

CTaTUCTUKH U TEOPUH
nHpopMaIuu Ist perie-
HMS 3aJ]a4 aHaIu3a JaH-
HBIX, OLICHKH MapameT-
POB MOJIEIIEH U aHAIN3a
CTaTHUCTHYCCKHX 3aBH-
cuMocTel B 3amadax N

TIK-4
(BD-2)

CrniocobeH omnpenensiTh
TpeOoBaHuUs K Habopam
TaHHBIX JJIS1 pEILICHUS
3a]1a4 MalTMHHOTO
00yd4eHUsI, POBOAUTD
pa3sMeTKy U aHaJIn3
Ha0OpOB JaHHBIX, OIle-
HHUBATh Ka4C€CTBO JaH-
HBIX, 00ecrieunuBaTh
HENPEPHIBHYIO UHTE-
rpalyio TaHHbIX

[1IK-4 (BD-2), BD-2.1
Omnpenensier TpeOOBaHUS K
Ha0opaM M KayecTBy JaH-

HBIX IJId PCIICHHA 3a1a4

MAaIIMHHOTO O0Y4eHUsI

CraBurt 3a1auy pa3meT-
KU 1 OIIEHUBAET Kaye-
CTBO pabOThI pa3MeTUu-
KOB

Meroas! pa3BeOYHOTO
aHaJIN3a JaHHBIX.

I1K-4 (BD-2). BD-2.2
PaGotaer ¢ nanHbIMHU, B
TOM YHCIIe cOOUpaeT aaH-
HBIE U3 Pa3pO3HEHHBIX UC-
TOYHUKOB, ITPOBEPACT
JTaHHBIE HA KOPPEKTHOCTH

o0upaeT HHCTPYMEH-
Tapuil pa3MeTKH Mo
yCJIOBUS 3aa4H; Opra-
HU3YET KpayACOPCUHT
pa3MeTKu




TK-5
(BD-3)

Crnioco0eH orpenensaTh
TpeboBaHUs K HaboOpam
TAHHBIX JUISI PEIICHUS
3aJ1a4 MaITMHHOTO
00y4eHus, IPOBOJUTH
pa3sMEeTKy U aHaJIN3
HAaO0OPOB JTAHHBIX OIIe-
HUBATh KaueCTBO JIaH-
HBIX, 00eCIICUBaTh
HETPEPBIBHYIO UHTE-
IpalFIo JTaHHBIX

[1K-5 (BD-2).1
Omnpenensier TpeOboBaHUS K
HabopaM U KauecTBY JaH-
HBIX ISl pEIICHNUS 3a/1a9
MAIIMHHOTO O0yYCHHS

[IponBunyTHIN

CraBur 3aa4y pa3mer-
KM Y OLICHUBACT Kaye-
CTBO pabOThl pa3MeT4H-
KOB

Mertoapl pa3Be104HOTO
aHaJIu3a JAaHHBIX.

Pasmerka manaeix. MH-
CTPYMEHTHI pa3METKH.
IlogroTBoka mataceToB
115t o0yuenus. Cme-
[IEHHOCTH OLIEHKHU

I1K-5 (BD-2).2
Paboraer ¢ 1aHHBIMH, B
TOM YHCJI€ COOMpaET JaH-
HBIC U3 pa3pO3HCHHI)IX HC-
TOYHHUKOB, IIPOBEPAET
JIaHHBIE HA KOPPEKTHOCTD

[IponBunyTHIN

o 0MpaeT HHCTPYMEH-
Tapui pa3MeTKH MO
YCIJIOBHMS 3a71a4M; Oopra-
HH3YET KPayJACOPCUHT
pa3MeTKu

BD-2.1
MeTtobl pa3BelO4HOTO
aHaJIn3a JaHHBIX.

Pasmerka mansabix. MH-
CTPYMEHTHI Pa3METKH.
ITonrorsoka gaTaceToB IS
o0yueHns. CMEIIEHHOCTh
OLIEHKH

BD-2.2
Bri6opku u3 pacnpenaene-
Huil. Meronst MonTe-
Kapimo, MonTte-Kapio Ha
ocHoBe MapKOBCKOM Lieny,
METO/IbI Oy KIaHUH.
Bribopku u3 nanHbIx. byTt-
CTpETMpOBaHUE.
Meronp! mpeoOpazoBaHus
MIPU3HAKOBOT'O IPOCTPAH-
CTBa U KOHCTPYHUPOBAHHUS
MPU3HAKOB. MeTobl
0TOOpa MPU3HAKOB.
Hecraructudaeckue MeToabt
TeHepaluy CHHTETHIECKIX
JTAaHHBIX




I1K-8
(PL-1)

CrniocoOeH puMEeHSITh
SI3BIK TIPOTPAMMHPOBa-
Hus Python ms peme-
HUA 3a/a4 B 00J1acTH
nn

[1K-8 (PL-1).1
PazpaOaTbiBaeT U oTiaxu-
BAeT NPUKJIAIHBIE pelle-
HUS PA3HOU CII0XKHOCTH U
JUIsl pa3HOTO Kpyra KOHEY-
HBIX I10JIb30BaTENIEH C UC-
IIOJIb30BAHUEM SA3BIKA IIPO-
rpammupoBanus Python,
TECTUPYET, UCIIBITHIBAET U
OLICHUBAET KaYeCTBO Ta-
KHMX pELICHUI

Hcnonb3yeTr ocobeH-
HOCTHU BUPTYaJbHOMN
MmamuHel Python
(manpumep, GIL), pa3-
pabartbeiBaeT OUGIHO-
TEUHBIA KO 00IIero
MOJIb30BaHMUS, a TAKXKe
JTOKYMEHTAIHIO K
Hemy. [Ipodunmpyer u
ONITUMH3UPYET PUIIO-
xeHus Ha Python, uc-
MOJIB3YSl BCTPOCHHBIE
MHCTPYMEHTHI (Hampu-
Mmep, cPython).

[1K-8 (PL-1).2
Ocy1ecTBiseT BbIOOP UH-
CTPYMEHTOB Pa3pabOTKU
Ha Python, npuemmanmbix
JUIsL CO3JIaHMsI TPUKJIATHOM
CUCTEMBI 00pabOTKHU
Hay4HbIX JaHHBIX, Ma-
IIMHHOTO O0YYeHUS U BU-
3yaJln3aluy ¢ 3aJJaHHbIMU
TpeOOBaHUSIMU

YmMeer pa3zpabaTpiBaTh
COOCTBEHHBIE KOMIIO-
HEHTHI 7151 OMOJIMOTEK
MaIIMHHOTO O0y4YeHus
C Y4ETOM MHTETpaIu
C HUMH
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ITK-8 (PL-1).3
PaspabarpiBaeT u 1moj-
JIepKUBAET CHCTEMBI 00p
a00TKH OOJIBIINX TaHHBIX
Pa3JIMYHON CTENECHU
CII0KHOCTH

Bitaneer uncrpymen-
TaMu IpoUIMPOBAHUS
u ontumu3zaiuu ETL
IPOLECCHI i 00pa-
0OTKH OOJIBIINX JaH-
HBIX B paMKax
Spark/Mapreduce
¢dperimBopka. Camo-
CTOSATEIBHO MOJIJIEP-
KHUBACT UHPPACTYKTY-
py 00paboTku 00JTh-
IIMX JaHHBIX

I1K-9
(PL-3)

Crnioco0eH npuMeHsTh
SI3BIKH [TPOTPAMMHPO-
Banus C/C++ st pe-
HIeHus 3a7a4 B o0a-

ctu U1

TIK-9 (PL-3).1;

P33pa6aTBIBaeT K OTJIaXKH-

BaeT 3((heKTUBHBIC MHO-

TOTIOTOYHBIC PEIICHUS HA
C++, TecTupyer, UCTIBITHI-

BaeT U OLICHUBAET Kaue-
CTBO TaKHUX PELICHUN

Pemaet nmpoGiemsl o1-
HOBPEMEHHOTO JIOCTyIa
K JIAaHHBIM U3 HECKOJIb-
KHUX TIOTOKOB, FPAMOTHO
MIPUMEHSET aTOMapHbIC
orepary 1 MeXaHu3M
OJIOKHPOBOK.
OueHuBaeT Npou3BOIU-
TEIbHOCTh, YMEET MPO-
bunpoBaTh KOJ U
YCTpaHsAET HalJICHHbIE
Y3KHE MECTa.

TIK-9 (PL-3).2

Pa3paOaTbIBaeT u otia-
xuBaet cucreMsl 11 Ha
C++ 1o KOHKpETHBIE aIl-
napaTHble MIaTGOPMBI C
OTPaHUYECHUSIMH 110 BbI-
YUCJIUTEIBHON MOIIHOCTH,
B TOM YHCJIE [l BCTPOEH-

HBIX CUCTEM

3HaeT OCHOBLI CHHTAK-
cHca sA3bIKa, OCHOBEI I10-
crtpoenus cuctem NUN.

[Tumer HeOoOMBIIME TTPO-

TpaMMBI JIs1 00pabOTKH
JAHHBIX.

[lornMaeT BO3MOKHOCTH

" OIrpaHUYCHUA

BCTPOCHHBIX CUCTEM
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[1K-9 (PL-3).3
Pa3pabarbiBaeT u oTiia-
JKuBaeT peuieHust Ha C++,
ucnoap3ytomue GPU u
FPGA nyist maccoBoii na-
pajienu3any BelUUCie-
HUH B paMKax o01mei cu-
crembl MU, ¢ npumMeHeHu-
€M KaK TOTOBBIX PEIICHH,
TaK U pa3pabOTKON CBOMX

3HaeT METOIbl OIITUMMU-
3aIuu Mojiesiel (KBaH-
TOBaHHUE, C)KATHUE BECOB
MOJICIIH U TIP.) ¥ BBIYUC-
nenuit .
BrnaneeT roTOBBIMH HH-
CTPYMEHTAMH JJIsl ONITH-
MH3alIU MOJEIIEN
(TensorRT u mp.).
VYMeeT UCIIoIb30BaTh
CpEIICTBA OTJIAJKH H
npoIMpoOBaHUs KO/,
HAXOJWTh YIaCTKH KOJIa,
OTPaHUYHUBAIOIIIHE ITPO-
U3BOJUTEILHOCTh CH-
CTEMBI

[1K-15
(PL-3)

CriocoOeH MPUMEHSTH SI3BIK
nporpammupoBanus Python
JUTSL pelIeHus 3a/1a4 B 0071a-
ctu U1

MK-15 (PL-1).1
Pa3pabarbiBaeT U OTIaXKUBACT
HPHKIAHBIC PEIICHHS Pa3HON
CITOXKHOCTH | JUTSl Pa3HOTO KPY-
ra KOHEYHbIX [10J1b30BaTEIIEN C
HCIIOJIB30BAHUEM SI3BIKA TIPO-
rpammupoBanus Python, tectu-
PyeT, HCTIBITBIBACT M OI[CHHUBACT
KA4eCTBO TAKHX PELICHUI

PL-1.1

OKCHepTHBIN

Hcnons3yer ocodbeHHOCTH
BUPTYaJIbHON MAallIMHbI
Python (nanpumep, GIL),
pa3pabarbiBaeT OHOIHOTEY-
HBII KOJI 00IIET0 MOJIb30Ba-
HHS, @ TAK)KE JIOKYMEHTAIHIO
k Hemy. [Ipodmmpyer n on-
TUMU3UPYET NMPHUI0KEHHUS Ha
Python, ncrions3ys BcTpoen-
HBIE HHCTPYMEHTHI (HaIpu-
Mep, cPython).

Basossrit Python, ycrpoii-
CTBO HHTEpIperaropa Py-
thon
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MK-15 (PL-1).2

OcymiecTBisieT BBIOOP HHCTPY-

MEHTOB pa3paboTku Ha Python,
MPUEMITUMBIX JJIS CO3IaHHUS

MPUKJIQJHON CHCTEMBI 00paboT-
K{ HAYYHBIX JTAHHBIX, MAIIHH-

HOTO OOYYCHUSI U BU3YAITHU3ALIHH
C 3aJJaHHBIMH TPEOOBAHHSIMH

PL1.2

OKCIIepTHBIN

VYmeer pa3pabaTeiBaTh c00-
CTBCHHbBIC KOMIIOHEHTHI UL
OMOIMOTEK MAITHHHOTO 00Y-
YeHHs ¢ YIETOM HHTErPaLliy
C HUMH

Python miist Hay4HBIX BBI-
YHCJIEHUH, MAITHHHOTO
00yd4eHus U riryboKoro

00yueHUS

IK-15 (PL-1).3
Pa3pabaTsIBaeT 1 noaAepKuBa-
€T CUCTEeMBI 00padOTKH 6OJIb-
IINX JaHHBIX Pa3JIMYHOMN CTeme-
HH CIIO)KHOCTH

PL-1.3

OKCIepTHBIN

Brnaneer nHCTpyMeHTaMU
TPOUINPOBAHUS U ONITUMH-
3aumu ETL npoueccel 1iist
00pabOTKN OONBIINX TaHHBIX
B pamkax Spark/Mapreduce
(bpeiiMBopKa

Python mms 06paboTku
GOJIBIINX JaHHBIX

TK-16 (PL-
3)

Crioco0eH MPUMEHSITh A35I-
KU TIPOrpaMMHUPOBAHHMS
C/C++ mys peuieHus 3a1a4y
B oOactu N

IK-16 (PL-3).1

Pa3zpabaTriBaeT u OTIaKHUBaET
3¢ (G eKTHBHBIC MHOTOITOTOYHBIC
pewenus Ha C++, TecTupyer,
UCIIBITHIBACT M OLIEHUBAET Kaye-
CTBO TaKMX PELICHUI

IIponBunyTHIN

Pewaer npo6seMbl 0JTHOBpe-
MCHHOT'O JOCTYyIla K JaHHBIM
U3 HECKOJIBKHX MOTOKOB,
IPaMOTHO IIPUMEHSET aTo-
MapHBbI€ OIIEpalliy U MeXa-
HU3M OJIOKHPOBOK.
OueHnBaeT MPOU3BOIUTENb-
HOCTb, YMEET NMPOQHUINPOBATH
KO/l ¥ yCTpaHsIeT Hali/leHHbIE
y3KHE MecTa.

C++ 1g mapansienbHbIX
BBIYHMCIICHUI

13



I1K-16 (PL-3).2
Pa3pabaTriBaeT 1 OTIIAXKMBAET
cucrembl MU Ha C++ nox KoH-
KpeTHBIE anmnapaTHbIe MjaT-
(hOpMBI C OrpaHUYCHUSMU 110
BBIYMCIUTEILHOM MOIIHOCTH, B
TOM UHCJIE JUI1 BCTPOCHHBIX
CHCTEM

IIponBunyTHIN

3HaeT OCHOBBI CHHTAKCHCa
SI3BIKA, OCHOBBI ITOCTPOCHHUS
cucrtem UN.

[Mumrer HeOONBIIHE TIPO-
rpaMMBI JJ1s1 00pabOTKH JaH-
HBIX.

TToHrMaeT BO3MOKHOCTH U
OTPaHUYCHUS BCTPOCHHBIX
CHCTEM.

C/C++ nnst BCTpOEGHHBIX
HNH-cucrem

I1K-16 (PL-3).3
Pa3pabaTriBaeT u OTIaKHUBaET
pemrenust Ha C++, HCTIOTB3YTO-
mue GPU u FPGA mis macco-
BOH Mapajuiean3aluy BbIYUCIIE-
HUH B paMKax 00IIei CHCTEMBI
NN, c npumeHeHneM Kak roTo-
BEIX PEIICHUH, TaK 1 pa3padoT-
KOM CBOMX

IIponBuHyTHIN

3HaeT METO/Ibl ONITUMU3ALUN
Mojeneli (KBaHTOBaHHE, CKa-
THE BECOB MOJICIH U TIP.) U
Bblurcnenuit M.

BrnameeT roToBBIME HHCTPY-
MEHTaMH JIJIsl ONTHMHU3AIIH
mogeneit (TensorRT u mp.).
YMeeT ucnoab30BaTh Cpesl-
CTBa OTJIaJIKU M IpoduIIupo-
BaHUS KOJAA, HAXOIUTh y4acT-
K1 KOJIa, OTPAaHUYIHMBAIOIIIE
HPOHU3BOJUTEIHHOCTD CHCTe-
MBI

WHCTpYyMEHTHI OTHMHA3a-
uu koxa cucrteM MU s
BBIYMCIIEHUHA Ha CIIELMAIN-
3UPOBAHHBIX aNMapaTHBIX
raTdopmax
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Tabmuna 2

Pacnpenesienne Tpy10éMKOCTH JUCUHUILIMHBI 10 BUAAM PadoOT M0 ceMecTpam

Buj yueOHoii padoThbl TpyroéMkocTh
B T.4. 110 ceMecTpaMm
yac.
Ne2 Ne3
OO0mas TpyA10€MKOCTb JUCIUILIMHBI IO 288 108/4 180/4
y4eOHOMY TUIaHY
1. KonrakTHas padora:
AyauTopHas padora: 155.8 50,4/4 105 ,4/4
8 MOM yucie:
aexyuu (J1) 66 16 50
npakmuyeckue sanusmus (113) 84/8 34/4 50/4
KYPCOBOIU NpOeKm (KOHCYIbmayus, 3auuma) 3 3
KOHCYIbMayusi nepeo 3K3aMeHoM 2 2
KOHMAKMHas paboma Ha npomedrHcymoyHom
konmpone (KPA) 08 Ui Uk
2. CamocrosTeabHas padora (CPC) 132.2 57.6 74.6
8 MoM yucne:
KYPCOBOIU Npoekm (n0020moeKa) 20 - 20
camocmosmenvHoe uzyienue pazoenos, camo-
no02omosKa (npopabomxa u nosmopenue Jiex-
YUOHHO20 Mamepuania u mamepuaia y4eoHu- 58.2 30.6 27,6
K08 U y4eOHbIX NOCOOUll, N0OO20MOBKA K NPAK-
MU4eCKUM 3aHAMUAM, U m.0.)
Iloocomoska K 5K3ameHy (KOHMpOoib) 54 27 27
Buja npomMekyTOYHOT0 KOHTPOJIS: Ixczamen 3ammura
KII/9k3amen
4.2 CopeprxaHue JUCIUILTUHBI
Tabnuma 3
TemaTnuyeckuii MJIaH y4eOHO U CHUNIIHHBI
AynuTopHas paéora Bueayauro
HanMeHmjlaI:::; ﬁzslflfnms U TeM Beero I M3 IKP pHas
padora CP
Pa3nesa 1. O0mue cBenenusi o
TEOPUU MHOKECTB U 20 5 12 5
(pYHKUIMOHAJIBLHOM aHAM3E IS
NMPOEKTHPOBAHUS AJITOPUTMOB
Tema 1. Buasl u cTpyKTypBI anro-
PUTMOB, MHOKECTBA, (PYHKIIHH, 11 4 5 1
0TOOpa’keHMsl, BBEJICHUE B TEOPUIO
byHKIMA
Tema 2. M3omop¢du3m, OUeKTUBHBIE
U CIOPbEKTHUBHBIE OTOOpaKEHUS, 9 2 6 1
BBEJICHUE B TCOPUIO YHCE.
Pasznea 2. Pazpadorka I1O, 001me
cBelenns U niianuposanue IC. 17 4 12/2 1
Texnosornu paspadorku IO
Tema 3. Pa3paboTka u ympaBiieHHE 9 2 6/1 - 1
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AynuTopHas padora Bueayauro
HaumeHnoBaHue pa3esioB U TeM Beero b e OKP e
AUCIUTLTHH paGora CP

tpeboBanusmu K [1C u anropurmam.
Tema 4. MoaenupoBaHue MpeaMer- -
Hoit obmactu BHeapenus [IC. Bnok 10 5 5 2
cxembl anroputmoB ECKJ. S3bix
“3ICKTPOHHBIX OJIOK CXEM.
Pa3nea 3. OcnoBbl C/C++ nos 16,6 6 10/2 - 0.6
npoexkTupoBanus [C
Tema 5. Cranmaptsl sizbika C/C++. -
Benenue B TUIIBI JaHHEBIX. 6.6 2 41 0.6
Tema 6. Onepatopsr si3bika C/C++ 5 5 i - 0
U QJITOPUTMBL.
Tema 7. KOHCTpYKTOPBI U J1ECTPYK- -
Topbl C++. 4 2 2 0
Iloozomoexa K IK3ameHny 18 - - - -
Konmaxmmnas padooma na npome- 04 0,4
scymoynom konmpone (KPA) ’
Bcero 3a 1 cemectp 108/4 16 34/4 0 57.6
Pa3znen 4. Mertoabl -
nporpammupoBanusi B C/C++. 76 28 2812 20
Tema 8. MeTtoa nporpaMMupOBaHUs -
1o mabsionam B C++. 53 12 121 !
Tema 9. JlonoJHUTEIBHBIC TJIABBI -
Ctt. 49 8 8/1 7
Tema 10. OninoHanbHBIC TJIABBI -
Cit. 51 8 8 6
Pasgex 5. QO 71,6 22 2212 ' 27,6
JlonoJIHUTeIbHBIE TEMBI.
Tema 11. Uckmrouenust C++. [lepe- 30 10 10/1 - 10
BbSL.
Tema 12. Cneunduxa ucnonb3oBa- -
HUS 1a0JI0HOB TI100aTbHON (YHK- 416 12 191 17.6
[IMU, YHUBEPCAIBHOE XPAHMIIUIIE
JUISL KOTIUPYEMOTO 00BEKTa.
KOHmaKkmmuas paboma na npome- 04 i i i
socymounom koumpone (KPA) ’ 0,4
Kypcoeoil npoekm (KoHcy1omayus, 3 i i - i
3awuma)
KOHCYy1lbmayusa nepeo IK3amMeHom 2 - - - -
noozomoexa K IK3ameny (KO- 27 i i - i
mpois)
Bcero 3a 2 cemecTp 180 50 50/4 0,4 74,6
HToro mo fUCHMILINHE 288 66 84/8 0.8 132,2




4. CTpyKTYypa M coep:KaHue TUCHUIINHBI
4.1 Pacnpenenenue TpyA0EMKOCTH IUCHHUIUIMHEI 110 BUIaM padboT

o ceMecTpam

O6mmas TpyA0EMKOCTh TUCIUIUTHHEI cocTaBisieT 8 3a4. equnaull (288 gacoB), ux pacmupee-
JICHUE 110 BUIaM paboT MPEICTaBIeHO B Ta0I. 2.

Pazgen 1. O0mue cBeieHUsi 0 TEOPHMH MHOKECTB M (PYHKUMOHAJIBHOM aHAJM3e 1JIs NPOEKTH-
POBaHMS AJITOPUTMOB.

Tema 1. Bunb!l u CTpyKTypBI aJITOPUTMOB, MHOKECTBA, (YHKITUH, OTOOPAKEHUS, BBEJICHHE B
TEOpHIO (YHKIIHM.

[Ipenmer u copepkanue Kypca «AJITOPUTMH3ALMSA M IPOTPAMMHPOBAHUE.

[ToHATHS MHOKECTBA M MTOJIMHOXKECTBA, MPOCTEHIIINE ONIepaIliy Ha/l MHOXKECTBaMH. Y IOpsi-
nodeHHble napbl. OToOpaxeHus u coorBercTBud. [loHsaTHs 00pa3a u mpoodpaza. CroiicTBa 0TOO-
paxenuii. Komnosumus u o06parHoe orodpakeHne. Bo3senenne MHOKecTBa B cTenieHb. CpaBHEHHE
MOILIHOCTEN U MOHATHE pPaBHOMOIIHOCTU. CU€THBIE U Hecu€THbIE MHOXKECTBaA. Teopema KaHnrtopa.
OTtHomreHnust Ha MHOXecTBax. CBoicTBa OMHAPHBIX OTHOIIEHHH. OTHOIIEHNS SKBUBAJICHTHOCTH
MuHuManbHbIe/MaKCUMaJIbHBIE U HAUMEHbINE/Han0obIue 31eMeHThl. CBOWCTBA yHIOPS104EH-
HBIX MHOKECTB. Oniepaiiiy HaJl yIops104YeHHBIMA MHOYKECTBAMHU.

PexyppenTtHbie hopmysibl. KonnuecTBo Bcex ynopsiioueHHbIX pa30MeHni Ha IPOU3BOJIb-
Hble cinaraemsble. Jluarpammsl FOura. Ynucna ®ubonayunu. Cymmel uncen @udonauyu. JInHelHble
PEKYPPEHTHbIE COOTHOLIEHUS C TOCTOSIHHBIMU KO3 PUIIMEHTaMU. AJITOPUTMBI B IUCKPETHBIX
MHOYECTBaX, JIOTHYECKHE aITOPUTMBI.

Tema 2. V3omopdu3m, OMEKTHBHbIE U CIOPbEKTUBHBIE OTOOPAXKEHMSI, BBEJICHUE B TEOPUIO
Yucel.

N3omopduszmel yriopsiiodeHHBIX MHOKECTB. OCHOBHBIE MPaBHJia KOMOWHATOPHUKH: TTPABUIIO
CJIO’KEHUSI, TPaBUIIO YMHOKEHUs. Pa3Mertienus, mepectaHoBKH U codetanus. [IpocTeie uncna. An-
TOPUTMBI JJI TOCTPOCHUS alllIPOKCUMALIUK QYHKIUN U QYHKIIMOHAIBHBIX PSAA0B AJITOPUTM 30J10-
Toe ceueHue. [lonsaTue 06 anropurMax Juis HaXOXKIEHUS CIEKTPAIbHBIX XapaKTepUCTUK. Anreopa-
HYCCKUEC U TPAHCHCHACHTHBIC YK Clia. CymeCTBOBaHI/Ie TPAHCUHCHACHTHBIX YHCECJI (I/I3 C006pa)KCHI/I$I
MOIITHOCTH). PeleTky 1 KjIeTouHble aBTOMAThI B IPOCTPAHCTBaX. JleTepMUHUPOBAHHBINA aITOPUTM
IIPOBEPKHU YKciia Ha MpocToTy. Pemero Oparocdena.

Pa3nea 2. Paspaborka I1O, o0mme ceenenus u niaanuposanue I1C, rexnonorun paspadorku
I1O.

Tema. 3. Pazpa6orka TpedoBanmii k I1C.

Pazpabotka konnenrtyanbHoi Mmoaenu I10 u cTpykTypsl qaHHbIX. [leTanbHoe onpeeneHue
uepapxuu kiaccoB. BeeneHue B pa3paboTky Mojeneil 0a3bl JaHHBIX U npuioxkeHuil. O0uiue cBe-
JICHUS O TMPOEKTUPOBAHUU (PU3NYECKOHN pean3aliy CUCTEMBbI. YTIpaBjieHue TpeOOBaHUAMU U IJ1a-
nuposanue [1C. Onpenenenue u knaccuduxanus tpedoBanuii. Ca3u Mexay TpedoBanusMu. Ponu
B YIIpaBJICHUH U TJIAHUPOBAHUE TPEOOBaAHU.
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Tema 4. MoaeaupoBanue npeametHoil oojsactu BHeapenusi IIC. Biok cxemsl ajaro-
PUTMOB. SI3bIK “3J1eKTPOHHBIX” OJIOK CXeM.

OcHOBHBIE TOAXOJBI K pa3paboTke Mojenei. Mojenb HCIONHEHHs OW3HEC-TIPOIECCOB.
Mozenp NOTOKOB JaHHBIX. MoJiesb CTPYKTYpbl AaHHBIX. CTpyKTypa MOAEIH JIeSTeIbHOCTH Mpel-
npusatus AIIK. O6ume moxxoas! K opranuzanuu npoekruposanus 11C.

Pa3nea 3. OcnoBbl C/C++ niia npoextupoBanus I11C

Tema 5. Cranaaprsl sa3bika C/C++.

Benenue B bl JaHHbIX. CCHUTOYHBIN TUT JaHHBIX. ONIepaluy - pacIIupEeHUs] KOHTEKCTA.
Omneparuun new u delete. Becrpoennsie inline-¢yuknuu. [leperpyska GyHKmuil. ApryMeHTBI 110
ymomuanuio. Lukn For. [ukn While. Maccusbl. O0bsiBIeHHE U HCTIONb30Banue. [lepemennsie,
¢byHkuuu, ykazarenu. Kimaccsl, ctpyktypsl, union I[lepeonpenenenue omneparopo. Mckitoue-
Hus. [lonnManue ma6moHoB B si3bike C++. CTpykTypa mporpammbl Ha si3bike C. MHCTpYKIUN 1
BbIpakeHUs1. [lepeMeHHbIe: TUITBI JAaHHBIX; 0OBSIBIICHHE, MHUIIMAIN3AIUs, TprcBanBanue. OyHK-
Iuu: 00BSIBICHUE, OpeiesieHre, BbI30B. O0IaCTH BUIUMOCTH: JIOKAJIbHBIC U TJI00AIbHBIE TIEpe-
MEHHBIE.

Tema 6. Oneparopbl si3bika C/C++ M aJrOpuTMBI.

BBoa-BeiBo nanHbix. @yHkiuu printf, scanf, gets, getchar. 3amada: anroput™m nepeBo u
KiaeTouHblit aBToMaT. Bersienus (if-else). Luxier (while, do-while, for). Anroputmuueckue 3ana-
4u: peKypcusi, pakropua, HauOOIbIINN OOIINI ASTUTENb, POCThIC YncIIa, yncia GudboHayuu, aji-
roput™ EBknnna, uncia beprynnu. MaccuBbl (04HOMEpHBIE U MHOTOMEPHBIE) U yKa3aTeln. YKa3a-
tenbHas apupmeruka. Ctpoku. [IpeoOpa3oBaHusi THIIOB. 3ajlaud: COPTHPOBKA MaccuBa (METO.
BCTaBKH, METOJI ITy3bIPHKOBOW COPTHPOBKHU, OBICTPasi COPTHPOBKA), MOMCK TOACTPOKH, JTAMIT IaMsi-
. CtpykTypbl. Cebuiku. [lepenaya mapaMeTpoB 1O 3HAYCHHUIO U 10 CChUIKE. 3aJlaud: BEKTOPBI U
MAaTpHIIbI B BUJIE CTPYKTYP M ONEPAIUH HAJl HUMHU.

Tema 7. KoHcTpykTopsl 1 necTpykTopbl C++.

Hunamuueckoe Boienenue namsatu (¢pynakuun malloc u free). Pabora ¢ daiinamu (pyHk-
uu fopen, fclose, fwrite, fread, fseek). Beenenue B OOII. Knaccel u metoasl. Monudukatops! 10-
ctyna. KoncrantHsle u cratndyeckue nois u metozsl. [py3bs kinacca. Koncrpykropsl. Ileperpyska
onepauuil. [lectpykropsl. Ynpasnenue pecypcamu. RAIL. CemanTuka nepeMenieHus. Y MHbIE yKa-
3arenu. [locnenoBatenbHble KOHTEWHEpH. MTeparopbl. AcconuaTuBHbIe KOHTEHHEPHl. DYHKTOPHI.
JIamOna-Belpakenus. Jleknmapanus kiacca. YIpaBlieHHe JTOCTynoM. Ykaszarenb this. J[pyxecTBeH-
Hble Kj1acchl U QyHKIMU. KoHcTanTHBIE QyHKIIUMU 1 00beKThl. CTaTHuecKue JaHHbIE U (PYHKIIUH.

Pa3nea 4. Meroasl nporpammuposBanus B C/C++.

Tema 8. Meto1 mporpaMMupoBanus 1o madioHam B C++.

[IpaBuna nHULIMANU3aMK U Kcnonb3oBanus. [IpaBuna neperpysku onepaunii B C++. [Ipumepst
Ieperpy3Ku OCHOBHBIX onepannid. [leperpyska onepanuu nNpucBauBaHUs U KOHCTPYKTOpa KOIMPO-
BaHMs. HacnenoBanue kak MeXaHHU3M MMOBTOPHOTO MCIIOJIb30BaHUs KoJla. BupryanbHble GyHKIMM U
Mo3/IHee CBs3bIBaHWE. MHOXECTBEHHOE HacienoBaHue. BuptyanpHblii 0a30BbIM Kiacc. UucTeie
BUpTyasibHble (QYHKIMU M aOcTpakTHbIe Kiacchl. O6nacTtu nmpuMeHeHus madnoHoB. Co3naHue u
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neperpyska madnoHHeX (GyHKIuN. OmnpeneneHue, Crenuanu3alis U UCIOIb30BaHUE IIA0IOHOB
kiaccoB. [Ipumenenue oneparopos try, catch, throw. Mcnons3oBanue BUPTYaqTbHON MaITUHBI.

Tema 9. lonosHuTebHBIE TJIaBbl C++.

[ITabGoHbBI c NepeMEHHBIM YUCIIOM napameTpoB (variadic templates).
[TonsiTme  mabiioHa C  TEpeMEHHBIM  4uciaoM  mapamerpoB  (variadic  template)
CuHTakcuc  OOBsBJICHHMS  MAOJIOHOB  C  MEPEMEHHBIM  YHCJIOM  [apaMeTpOB.
Peanmzanmss ~ mabnoHoB  (GyHKIMA ¢ TEPEeMEHHBIM  YHCIOM  [ApaMETpOB.
Peanmzanus mabioHOB KJIacCOB ¢ TIEPEMEHHBIM YuciioM napameTpoB. [1labion function, mabdion
bind. Koprexu (tuple). Peanu3zarus 1rabJioHa function.
[Tpumepsr  ucnonbs3oBanus. Peanmuzanus  mabnona  bind. [Ipumepsl  Mcmosb30BaHUs.
JIsmbma BeipakeHust vs bind. Peamuzarus 1ma6iona tuple. Ipumeps! ucnosb3oBanus. CBepTka
napametpoB mabsona (fold-expression). Buasr cBeprok. Crennduka ucrnonb3oBanus. Onepanuu
NPUBEICHUS THIIA.

Tema 10. OnunonajabHbie riaasbl C++.

Vuusepcanbubie ccbuiku (forwarding reference). Mexanusm forward. Tlonsitue yHuBep-
casibHOM ccbuiku. Llenb BBeneHus: yHuBepcalibHbIX ccbuloK. Oinnuus ot rvalue reference. [lla6non
forward. Peanu3zanus mabnona forward B cranmapTHoil OuOIHOTEKE U OMOIMOTEK ¢ METOJAMH HC-
KYCCTBEHHOI'O0 MHTEJUICKTA. Peanmuzanus maOloHHOTO KOHCTPYKTOPA, MPUHUMAIOIIETO B Ka4eCTBE
napameTrpa YHUBEPCAIbHYI CChUIKY. Jlucneruepusanusi jaeckpuntopoB. Mcmonb3oBanue if
constexpr vs aucrnerdepusanuu. [Torsitue SFINAE. Texnonorus disabled templates. Mexanusm
enable_if. Mcions3oBanue SFINAE st pererus mpoOiieM neperpysKu.

Pazpnen S. /lonmosiHUTEIbHBIE TEMBI.
Tema 11. Uckimouenusa C++.

Static_assert. [TpoGiembl 00padoTku HckMoueHHH. OTCIeKNBAHNE aBAPHIHBIX CUTYalUs Ha
JTamne BBINIOJIHEHMS. PackpyTka CTeKa pu reHEepalnu VCKJIFOYCHMS.
CpenctBa  juist  00pabOTKM  MEXINOTOYHBIX  HCKItoueHui. Kmacce std::exception_ptr.
Oyukiuu std::current_exception(), std::rethrow_exception(), static_assert. [IpoBepku Ha 3Tare
xommwtsiin. CpaBHenue assert() u static_assert().
Hanmcanue xonoB nporpamm st M.

Tema 12. Cnenmpuka HCHOJb30BAHMA MIAOJOHOB TIJ100aTbHONH (YHKIUH, YHHBEPCAIbHOE
XpaHWIHIIE J1JI51 KONUPYeMOro 00beKra.

Cneunduka wucnonszoBanus Std::variant. Variant xax Oe3omacHas anbTepHaTuBa UNION.
[IabmoHbI rI100aTbHOM byHKIUN visit(), holds_alternative(), get_if().
std::optional, and_then(), transform(), or_else(), std::any, yHuBepcaipbHOE XpaHWIHUIIE IS JIFOOOTO
Konupyemoro oOnekrta. Crienuduka ucrnonb3oBaHus madimoHoB swap(), any cast(), make any().

Tema 13. /lo6aBiaeHusi B siApo sizbika C++ 1 B cTaHAaPTHYI0 0n0anoTexky C++.
BripaBHuBaHMEe JaHHBIX B MaMsTH. HeapeKTHBHOCTH pabOThI ¢ HEBHIPOBHEHHBIMH JJAHHBI-

mu. Cnenunguxarop alignas, oneparop alignof. Kinaccei-obeprku  String_view, array. ATpuOyTs
noreturn, carries_dependency, deprecated, nodiscard, fallthrough, maybe_unused. Pacuupenue
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(YHKIIMOHAJIBHOCTH KOHTEHHEPOB CTaHAAapTHOH OnbanoTexu. Peannsanus meronos emplace *. B
KaKHX CITy4asiX MOXKHO JIOCTUYb MOBBIIICHUS 3P PEKTUBHOCTH 3a CUET UCTIOIH30BAHUS METOIOB
emplace * mo cpaBHeHHIO C push_*.

bubmnnorexu C++ ¢ MCTOJaMU NCKYCCTBCHHOI'O MHTCJIJICKTA.

4.3 Jlexumu/ IpakTUIECKUE 3aHATHUS

Tabmauua 4
Conep:xaHue JeKIUI/MPAKTHYECKUX 3aHATHH M KOHTPOJIbHbIE MEPONIPUATHS
dopmup
yemble Bu Kon
Ne paznena u te- Ne 1 HazBanme JeKnui/ KOMIIETE -BO
- KOHTPOJIBHOIO
MBI NMPAKTUYECKUX 3aHATHI HIINHA qa-
MepOnpusITUHS
(MHaUKA COB
TOPBI)

Paznen 1. O0mme cBeieHUsI 0 TEOPUM MHOKECTB M (PYHKIIMOHAJIBLHOM aHAJIM3e J1JIs1

NMPOCKTHPOBAHUSA AJTOPUTMOB.

Tema 1. Bungsl u
CTPYKTYPHI aJITro-
PUTMOB, MHOXKE-
CTBa, QYHKIIHH,
OTOOpa)kKeHHU S, BBE-
JICHUE B TCOPHUIO
byHKIHA.

Jleximg Ne 1

"[ToHsATHSI MHOKECTBA U
IMOJAMHOKECTBA, CBOMCTBA
otoOpaxxkenuit. C4€THbIC U
HecuéTHhIe MHOXKecCTBa. Teo-
pema Kanropa. Munumans-
Hble/MaKCHUMAaJIbHBIE U
HAaNMEHBIINE/HAaNOOJIBIIINE
sneMeHTbl. CBOMCTBA yMops-

JOYCHHBIX MHOXXECCTB.

[TpakTnueckoe 3aHsATHE

" PexyppeHTHBIE (hOPMYIIBI.
KonuuecTtBo Bcex ynopsiio-
YEHHBIX pa30MeHuil Ha Mpo-
U3BOJIbHBIE cilaraemsle. Jna-
rpamMMmsbl FOnra. Yucna
®dubonayun. CymMmbl yncen
®uboHauyyu. AITOPUTMBI B
JVCKPETHBIX MHOXECTBAX,
JIOTUYECKHE AJITOPUTMEL."'

OIIK-1.1

4

YcTHBII onpoc

Tewma 2. U3omop-
¢u3M, BBEICHUE B
TEOPUIO YHCEIL.

Jlexmus Ne 2

"ANTOpUTMBI 1J151 IOCTpOE-
HUS almpoKcuManui GyHK-
Ui 1 QYHKIIMOHAIBHBIX Psi-
JIOB AJITOPUTM 30JI0TOE Ce-
yenue. [lonstue 06 anroput-
Max JUIsl HAXOXKICHMSI CIIEK-
TpaJIbHBIX XapaKTEPUCTHK.
Anrebpanueckue U TpaHC-
LEHCHTHbIE yncia. Pemerku
Y KJIETOYHBIE aBTOMATHI B
IIpocTpaHCcTBax. JlerepMuHu-
POBaHHBIN AJITOPUTM IIPOBEP-
KM YKCJia Ha IPOCTOoTY."

OIIK-1.1
OIIK-7.1
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®opmup

yeMble Bux Koa

Ne pazjnena u te- Ne n Ha3BaHue Jieknuit/ KoMIeTe -BO
N KOHTPOJILHOT'0

MbI NPaAKTHYECKUX 3aHATHI HIUHU ya-
MeponpusiTUs

(MHaUKA COB

TOPbI)
IIpakTHueckoe 3aHsaTHE VYerHbli onpoc 6

" Onepanuu HaJl yopsiaI0-
YCHHBIMU MHOXecTBaMHu. Pe-
KyppeHTHbIe hopmybl. J{na-
rpaMMmsbl FOnra. Yucna
dudonauyn. CyMMBbI ynCes
®uboHauyyu. ANTOPUTMEI B
JTUCKPETHBIX MHOKECTBAX,
JIOTUYECKHUE AIITOPUTMBI. Pe-
mieto Oparocdena.”

Paznen 2. O0uue cBeieHUsI 0 TEOPUH MHOKECTB U (PYHKIIMOHAJIHLHOM aHAJIM3e 1/l MPOeK-
THPOBAHUS AJTOPHTMOB.

3

Tema 3.
Pa3zpaboTka
tpedoBanuii k I1C.

Jlexumst Ne 3
"Pa3paboTka TpeOoBaHUl K
IIpOrpaMMHOM cucreme”

IIpakTHueckoe 3aHsaTHE
"O0630p CTaHAAPTOB MPOCK-
tupoBanusg [1C"

[TpakTH4eckoe 3aHsATHE
"Crangapruzanus [1C"

2

VYerHbli onpoc

KonTponbhas
pabora

Tema 4. bnok cxe-
MBI aJTOPUTMOB.
SA3pIk  “2IEKTpOH-
HBIX" OJIOK CXEM.

Jlexiug Ne 4

" Biok cxembl aaropuTMOB.
S3BIK  “27EKTPOHHBIX” OJIOK
CXEM.

IIpakTHueckoe 3aHsaTHE
"Mojenb CTpYKTYpHl JaH-
HbIX. O0mmmMe moaXxoasl K op-
raHu3aliy  TPOEKTUPOBAHHS
I[IC. MWcnonb3oBaHue UH-
crpymenta MS Visio"

OIIK-7.3

YCTHBIN onpoc

Paznen 3. OcnoBbl C/C++ st npoekTupoBanus IC

5

Tema 5. Cranpap-
ThI s13p1ka C/CH+,

Jlexims Ne 5

«APTryMEHTBHI 10 YMOITYaHHIO.
Huxn For. [Huxkn While.
Maccussl. OOBSIBIEHHE U UC-
nosib3oBanue. [lepemenneie,
byHKIMH, yKa3are-

. Knaccem

[IpakTuueckoe 3aHsiTHE
«CTPYKTYpHI, union Ilepe-
ONpeJIeTIEHUE ONEePaToOPOB.
Hckmouenus. Iloanmanme
m1a0JI0HOB B s13bIke CH++.
CrpykTypa nporpaMMsl Ha
si3pIKe C»

OITK-1.1
OIK-7.1
OITK-7.3
TK-3
(MF-1).2

YcTHBII onpoc
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Ne pazjnena u te-
MBI

Ne m Ha3zBaHMe JIeKIui/
NMPAKTHYECKUX 3aHATHH

Dopmup
yemble
KOMIIeTe
HIIUM
(MHaUKA
TOPbI)

Bun
KOHTPOJIbHOTO
MepONnpPUSTHSA

Tema 6.
Omneparophl sI3bIKA
C/C++ u
AJITOPUTMBI.

Jlexmus Ne 6

" BBOI-BBIBO/I JaHHBIX. 3a-
Java; airopuT™ JEPEBO U
KJIETOYHBINA aBTOMaT."

[IpakTuueckoe 3aHsiTHE

" Bersnenus (if-else). Iuxisr
(while, do-while, for). Asro-
PUTMHUYECKUE 33a]Ia4H: PEKYp-
cust, hakropua, HauboIb-
U 00U JACIUTENb, TIPO-
cThIe uncia, ynucia dudona-
yuy, anropuT™ EBknnna,
yucia bepaymm. "

[TpakTryeckoe 3aHsTHE «
MaccuBsl (0JHOMEpHBIE U
MHOT'OMEpHBIE) U yKa3aTelu.
VYkasarenbHas apudmeTuka.
Ctpoxu. IIpeobpazoBanus
THUIIOB.»

[TpakTryeckoe 3aHsTHE
3aaun: cCOpTUPOBKA MaccuBa
(MeToJ BCTaBKH, METOJ ITy-
3BIPBKOBOM COPTUPOBKH,
ObICTpast COPTUPOBKA), TIOUCK
MOJICTPOKH, JJaMII TaMSTH.

[TpakTHdeckoe 3aHATHE
«Ctpyxkrypsl. Cebuiku. Ile-
penaya mapamMeTpoB 110 3Ha-
YEHMIO U 110 CCBIIKE. 3aauH:
BEKTOPHI U MATPHIILI B BUJIE
CTPYKTYP W OIeparfu HaJ
HHUMH.»

OIIK-7.2

OI1K-7.3
TK-3
(MF-1).2

3ammra paboThl

3amura paboTh

3amura paboThl

3amuTa paboThl

Tema 7. Koncrpyk-
TOPBI U JIECTPYKTO-
pbl C++.

Jleximst Ne 7

" Kiraccel 1 MeTobl. Moau-
¢dukaropsl nocrymna. Kon-
CTaHTHBIE U CTATHYECKUE IO-
151 u MeToabl. Jpy3bs Kinacca.
Konctpykropsr. "

[TpakTHdeckoe 3aHATHE

" Ileperpy3ka onepanmii. [e-
CTPYKTOpHI. YTIpaBJIeHUE pe-
cypcamu. RAIIL. CemanTtuka
nepeMenieHus. Y MHbIe yKa-

OINTK-1.1
OIK-7.1
OITK-7.2
OITK-7.3
TK-3
(MF-1).2
TIK-4
(BD-2).2

3amura paboThl
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Ne pazjnena u te-
MBI

Ne m Ha3zBaHMe JIeKIui/
NMPAKTHYECKUX 3aHATHH

®opmup
yemble

KoMIIeTe
HIIUM

(uHauKa
TOPbI)

Bun
KOHTPOJIbHOTO
MepONnpPUSTHSA

Koa

Yya-
COB

3arenu. [locaenoBaTeabHEIC
KOHTEHWHEpHI."

[TpakTryeckoe 3aHsTHE

" Ureparopsl. AccoriuaTuBs-
Hble KOHTeHephl. DyHKTO-
phl. [lexnapanus kiacca.
VYnpasieHue 10CTynoM.
JpyKeCcTBEHHBIE KIIACCHI U
¢byukuuu. Koncrantusle
¢yHKuu 1 00bekThl. CTaTh-
YyecKue JaHHbIe U QYyHKIUH'

3amura padoTh

Pasnea 4. Metoasl nporpammuposanus B C/C++.

Tema 8. Meton
POrpaMMHUPOBa-
HMS 10 1adJIoHaM
B C++.

Jlexiug Ne 8

" [IpaBuiia MHULIMATIU3AIMN 1
ucrnonb3oBanus. [IpaBuna
neperpy3ku onepauuii B C++.
[TpumepsI eperpy3Ku oc-
HOBHBIX onepanuil. [lepe-
rpy3Ka omnepaluu nprucBau-
BaHUS U KOHCTPYKTOpA KOITH-
poBanus. HacnenoBanue kak
MEXaHU3M IOBTOPHOTO HC-
MOJIb30BaHus Koaa. "

IIpakTHueckoe 3aHsATHE

" BuptyasibHble GyHKINU U
o3J1Hee cBsI3bIBaHue. MHO-
KECTBEHHOE Hacjel0BaHHUE.
BupTtyanbeHslii 6a30Bblii
kjacc. YucTele BUpPTyalbHbIE
GyHKIMN 1 aOCTpaKTHbBIE
KJacchl.

OIIK-7.2
OITK-7.3
TIK-8
(PL-1).1

3amura paboThl

Tema 9. Jlomonau-
TCJIBbHBIC T'JIaBbI
C++.

JIexinsg Ne 9

" ObnacTu NpUMEHEHUs
ma6ionoB. Co3gaHue U me-
perpyska madIoHHbIX (yHK-
uuil. OnpeaeneHue, crenua-
TU3alus U UCTIOIh30BaHHE
mabJIOHOB KJIACCOB. "

[TpakTHdeckoe 3aHATHE

" CuHTaKCcHUC OOBSIBICHUS
11120JIOHOB C ITEPEMEHHBIM
YHUCIIOM ITapameT-

poB. Peanu3aius mabiaoHOB

OIK-1.1
OIIK-7.1
OITK-7.3
TTK-4
(BD-2).1
TTK-4
(BD-2).2

3amura paboThl
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Ne pazjnena u te-
MBI

Ne m Ha3zBaHMe JIeKIui/
NMPAKTHYECKUX 3aHATHH

Dopmup
yemble
KOMIIeTe
HIIUM
(MHaUKA
TOPbI)

Bun
KOHTPOJIbHOTO
MepONnpPUSTHSA

Koa

Yya-
COB

(byHKIMH C TepeMeHHBIM
YHCIIOM TTapameT-

poB. Peanu3aius mrabioHoB
KJIACCOB C MIEPEMEHHBIM YHUC-
soM niapametpoB. [1la6non
function, ma6o0H bind. "

10

Tema 10. Ommo-
HaJbHBIE IJIaBbI
C++.

Jlexmus Ne 10

"Koprexu (tuple). Peanu3za-
nus mabdiona function.
[Tpumeps! uconb30Ba-
Hus. Peannzanus mabiaoHa
bind. IIpumeps! UCIIONB30Ba-
Hus. CBepTKa nmapameTpoB
mabsona (fold-
expression). Busr cep-
ToK. Crienuduka ucrob3o0-
BaHus. Onepauuu npusese-
Hus THNa."

IIpakTHueckoe 3aHsaTHE

" YHHUBEpCAIbHBIE CCHIIKH
(forwarding reference). Me-
xanu3m forward. TToustue
YHUBEPCAIbHOMN CCBHIIKH.

Omimmuns ot rvalue reference.

[l1a6mon forward. Peanu3a-
nus maodmona forward B
CTaHJapTHOU OMOIIMOTE-

ke. Peanuzanys 11a0JI0HHOTO
KOHCTPYKTOpa, PUHUMAFO-
IIeT0 B Ka4ecTBe MmapaMeTpa
YHUBEPCATBHYIO CCHUIKY.
Jucneruepusanus 1ecKpui-
TOpOB. "

[TpakTnueckoe 3aHsATHE
"IIpoGaemsbl 06pabOTKH HC-
KiroueHuil. OTcnexuBanme
aBapUHBIX CUTyallUs Ha
JTare BHIIOJIHE-

Hud. PackpyTka creka npu
reHepalyy UCKIIIOUEHUS.
Cpenctsa a1 00padoTKH
MEXKIOTOYHBIX UCKITIOYE-

(VIR

HHU.

OIIK-7.3
TIK-8
(PL-1).2
TIK-8
(PL-1).3

3amura paboThl

KonTponbHas
paborta

Pazgen 5. I[OHOJIHI/ITGJILHLIG TEMbI 110 TCOPUH AJTOPHTMOB.

11

Tewma 11. Uckiro-
yenust C++. Jlepe-
Bbi.

Jlexmus Ne 11-15

Ucknrouenus C++

OIIK-1.1
OIIK-7.1
OIIK-7.2

10
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Dopmup
yeMble Bux Koa
Ne pazjnena u te- Ne n Ha3BaHue Jieknuit/ KoMIeTe -BO
1 . KOHTPOJILHOTO
MbI NPaAKTHYECKUX 3aHATHI HIUHU e ya-
(MHaUKA COB
TOPbI)
OIIK-7.3
ITK-9 (PL-
3).1;
[Ipaktuyeckoe 3ansaTue 1 ITK-9 (PL- 2
OTtcnexxnBaHue aBapuHHbIX 3).2 3ammra paGoTs
CHUTYAIHsI Ha 3Tare BIIOJ-
HEHUSL.
[TpakTrueckoe 3ansatue 2 4
Kiacc std::exception_ptr.
3amuTa paboThl
[IpakTrueckoe 3aHaTHe 2
3DyHKIUHN
std::current_exception(),std: 3arura paboThI
:rethrow_exception(), stat-
ic_assert
[TpakTrueckoe 3austue 4 2
[TpoBepku Ha 3Tarie KOMIH- 3ammra paboTh
JSIUH.
12 Tema 12. Crieyi- Jlexmmst Ne 16-20 OIlIK-1.1 4
(YA HCTIOMB30BA- Crnenriduka ucroab30Ba- ) OIIK-7.1
R S HUs m1a0noHOoB raobansHoit | OIIK-7.2 i
rI0GaTEHON dyHK- (GyHKINHN, YHUBEPCATEHOE OIIK-7.3
MM, YHHBEPCATHH XpaHWJIHILE Tl KOTHpYe- [1K-4
06 XPAHIIHATIE I MOT0 00BEKTa (BD-2).1
KOTIHPYEMOro 05b- IIpaktuueckoe 3anarue 1 I1K-9 (PL- 2
eKTa. Cneumduka o 3)-3 3amura paboTh
ucnonp3oBanus std::variant.
Tema 13. JIoOaB-
neHus B sapo s3bl- | [IpakTudeckoe 3anstue 2 2
ka C++ u B cTan- Variant kak 0es- Samrra paGoTh:
JapTHYyIo OMOIMO- | omacHas ainpTepHaTMBa UN-
Texky C++ ion.
[TpakTuyeckoe 3aHsTue 3 2
[Ilabnonsl r06AIB-
HOU HKI[IA visit(),
holds_alftlt)e}r]native(), get_if(). 3amuTa padoTe!
std::optional,  and_then(),
transform()
[TpakTuyeckoe 3austue 4 2

or_else(),

std::any, yHuBepcaibHOE
XPaHWINIIE TSI TI000T0
KOIMPYEMOro 00beKTa

3ammura paboThl
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Dopmup

yeMble Bux Koa
Ne pazjnena u te- Ne n Ha3BaHue Jieknuit/ KoMIeTe -BO
N KOHTPOJILHOT'0
MbI NPaAKTHYECKUX 3aHATHI HIUHU ya-
MeponpusiTUs
(MHaUKA COB
TOPbI)
[TpakTrueckoe 3aHsATUE O 4
Crennuka Ucroyib30BaHUs
Komnoksuym

rabaoHoB swap(),
any cast(), make any()
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5. O0pa3oBaTeibHbIE TEXHOJIOTHHU

Tab6muna 5

IIpyMeHeHNe AKTUBHBIX U MHTEPAKTHUBHBIX 00pa30BaTe/JIbHbIX TEXHOJIOT WM

HaumenoBanue HCIIOJBb3YEMbBIX AKTUBHBIX U

Jl:;-)ﬂ Tema u popma 3ansaTHS HHTEPAKTUBHBIX 06pa3gBaTeJ11>me TEXHO0JI0-
rui
1. Tema 1. Dtanel co3manus IIC: | JI
dopmupoBanue  TpeOOBaHUIA, Jlexumus-Busyanusanus
KOHLCUTYalIbHOC  IIPOCKTHPO- | T3 | Pemenue 3a1a4 NpoQeCcCHOHAIBHOM HAIPaBIICH-
BAHWE, CTCUMQHKAIMA TPHIIO- HOCTH, IIPOOJIEMHO-IIONCKOBOE 3aHSATHE, IPYII-
KEHUH, pa3paboTKa MoJeseH, 10BOE 00CYKICHHE
UHTErpanusi W TECTUPOBAHUE
I[IC. Metoabpl mOporpaMMHON
WH)XEHEPUHU B MPOCKTUPOBAHUHI
IC.
2 Tewma 2. MU3omopdusm, Ouek- JI JleKLHs-BU3yaTH3ALIS
TUBHBIC U CIOPbEKTHUBHbBIC =
OTOGPXKEHHNS, BBCIICHHE B TCO- 113 Pemenwne 3ana4 npodeccHoHATBHON HAIPaBIICH-
pHIO THCen. HOCTHU, TPOOJIEMHO-TIOMCKOBOE 3aHSITHUE, TPYII-
MOBOE OOCYXKJICHHE
3 Tema3. Pa3paboTka TpeboBa- JI Jlek1us-Bu3yaTu3anms
Huii k [1C. 113 Pemenue 3amau npodeccuoHabHON HaNpaBiIcH-
HOCTHU, IPOOJIEMHO-TIOMCKOBOE 3aHSTUE, TPYII-
oBO€ 00CYKICHUE
4 Tema 4. § MoaenupoBanue | JI JleKIus-BU3YaIH3aIHs
MPEMETHOH 00nacTu BHEApe- I13 | Pemenue 3amau npodeccuoHanbHON HaMpaBieH-
Hus [IC. biok cxembl anroput- 6 )
MOB. ST3bIK  “3NCKTpOHHHIX” HOCTHU, TPOOJIEMHO-TIOMCKOBOE 3aHSTHE, TPYII-
MOBOE 00CYyXJIeHHE
OJIOK CXEM.
5 Tewma 5. CranmapTsl si3bIKa J JleKuuA-BU3yaTH3aLys
/e I13 | Pemenue 3amau npodeccuoHaNbHON HaMpaBieH-
HOCTHU, TPOOJIEMHO-TIOMCKOBOE 3aHSITHE, TPYII-
II0BOE 00CYKJICHHE
6 Tema 6. OniepaTopsl sI3bIKA JI Jlexumsi-Bu3yanuzamms
C/C++ un anroput™msl [13 | Pemenue 3aau npodeccuoHanbHON HalpaBieH-
HOCTH, TPOOJIEMHO-TIOUCKOBOE 3aHATHE, TPYTI-
MTOBOE OOCYKJICHHE
7 Tema 7. KoHCTpyKTOpBI U J1€- JI Jlexuus-Buszyanusauus
CTpyKTOphI C++. 113 Pemenue 3amau mpodeccnoHaIbHON HaIIpaBJICH-
HOCTH, TPOOJIEMHO-TIOUCKOBOE 3aHATHE, TPYTI-
MMOBOE OOCYKJICHHE
8 Tema 8. Meron nmporpamMmmupo- | JI Jlexuus-Busyanusanus
BaHU 110 mabiaoHam B C++, [13 | Pemenue 3aau npodeccuoHanbHON HalpaBieH-
HOCTH, ITPOOJIEMHO-TIOUCKOBOE 3aHATHE, TPYTI-
MTOBOE O0CYKJICHHE
9 Tema 9. JlonmonHUTEIBHEIS JI Jlekuus-Bu3yanusanus
rimaBel C++. 113 Pemenue 3a1au npodeccuoHaIbHON HallpaBIieH-
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e HaunmeHoBaHMe HCNO/Ib3YyeMbIX AKTHBHBIX H
u/n Tema u popma 3ansaTHS HHTEPAKTUBHBIX oﬁpas(zBaTe.anblx TEXHO0JI0-
ruii
HOCTHU, TPOOJIEMHO-TIOMCKOBOE 3aHSITHE, TPYII-
MOBOE O0CYKJICHHE
10 Tema 10. OnuuoHaabHEIE TU1a- JI Jleknusi-Bu3zyanuszanusi
Bbl C++. [13 | Pemenue 3a1a4 npohecCHOHAILHON HaIpaBIeH-
HOCTHU, TPOOJIEMHO-TIOUCKOBOE 3aHSITHE, TPYII-
MOBOE O0CYKJICHHE
11 Tema 11. Uckmrouenus C++. JI JleKLusi-BU3yaIn3aLus
Jlepenes. 113 Pemenwne 3ana4 npodeccHoHaTBHON HAPaBIICH-
HOCTHU, TPOOJIEMHO-TIOMCKOBOE 3aHSITHE, TPYII-
OBOE 00CYKICHUE
12 Tema 12. Cienmduka ucrob- 1 Jlexuns-BH3yaInsanys
30BAHHS Ma6IOHOR FIoGaIk- 113 Pemenue 3amau npodeccuoHabHON HaNpaBiIcH-
HOIt (yHKIMH, YHUBEPCAIBHOE HOCTH, POOJIEMHO-TIOMCKOBOE 3aHATUE, TPYII-
XPaHUIIUILE JUISE KOIIUPYEMOTO nosoe o0cysk/enne
o0BeKTa

6. TeKyIIII/Iﬁ KOHTPOJIb YCII€BACMOCTH U IIPOMEKYTOYHAA aTTECTAIMA 110 HTOraM
OCBOCHMA TUCHUIIJIMHBI

6.1. TunoBble KOHTPOJIbHBIE 33JAHUSI UM UHBIE MaTepUaJIbl, HEOOXOIMMBIE JUIsl OEHKU 3HAaHUH,
YMEHUH 1 HaBBIKOB U (MJIM) OIBITA JIeSTENbHOCTH npescTaBieHsl Ha CD qucke, KOTopblit
IIPUIIAraeTcs.

Ilpaxmuueckoe 3ansamue k meme 7.

B pamkax 3aHATHS 00y4YaroUIMMUCS BBIITOJIHAETCS KEHC.
Onucanue.

[Ipemmaraemerit keiic pabotaet Ha (GopmMupoBaHue 00METTPOPECCUOHATHHON KOMIETEHITUN
«CrnocobeH mpruHUMAaTh y4acTHe B yIpaBlieHUH mpoektamu cosznanus 11O cucteM Ha cTagusx »Ku3-
HEHHOTO ITUKJIa.

Keiic MokeT ucmonbp30BaThes MpU OCBOGHUU TUCIUILIUHEI «lIpoexTupoBanue nHdopmarm-
OHHBIX CHUCTEM», a TaKke (OPMUPOBATH 3HAHUS, YMEHHS M HABBIKU ISl TIPOXOKICHUS MPOU3BO/I-
CTBEHHOM MPaKTUKU (MPOU3BOACTBEHHAS MPEATUIUIOMHAS MPaKTHKA), HAYYHO-UCCIIeI0BATENbCKON
paboThl, IpH MOATOTOBKE K CJjaue U cllaye rocyAapCTBEHHOTO SK3aMeHa, 3alUTe BBITYCKHOW KBa-
TUUKAIMOHHON pabOoThI, BKIIFOYAs MOATOTOBKY K MPOLEAYPE 3aIIUTHI U MPOLIEAYPY 3aIIUTHL.
YcaoBus BbINOJHEHUS Kelca:

Keiic BbIOTHSETCS B TPYIINAX; KAXKIbIH 00yJaroIIUiics BBITIOTHSIET KOHKPETHYIO 3a7a4y.
Hean keiica: 03HAKOMUTH CTYACHTOB C YCTAaHOBJICHHBIMH ITPABUJIAMH COCTABJICHHUS aJITOPUTMA U
TEXHUYECKOTO 3aJaHMsl C HCIOIb30BaHHEM HU(POBBIX TEXHOJOTHH; HAYYHTh aHATU3UPOBATH H
MPUMEHATH Ha MPaKTHKE HH(HOPMAITUIO, COJEPIKAMIYIOCS B HOPMATUBHBIX JJOKYMEHTaX pa3paboTKu
[1O, npuBHUTH HAaBBIKA PAbOTHI CO CIIENUATU3NPOBAHHBIME MPOPECCHOHATBHBIMU ITUGPOBBIMU TI0-
HMCKOBBIMU PECYpCaMH, B TOM YHCIIe — B ceTH «HTepHEeT».

OOyuaromue 3a1a4um Keiica:

pPa3BUTHE aHATUTHYECKUX HABBIKOB;

pa3BUTHE HaBbIKa CAMOCTOSITEIbBHOTO MPUHSTHS PELICHUN;
OBJIQJICHHE HaBBIKAMH MCCJICIOBAHMS;

OBJIaJICHHE METOJJaMU CUHTE3a U aHAJIN3a;

BbIpa0OTKa HaBBIKOB 000OIIEHUH U MPAKTUUYECKUX PELICHUI;
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(dbopMHpOBaHKE HABBIKOB MPUMEHEHUS B MpodeccronansHoi aearensnoctu UKT;

OBJIa/IEHUE METOJIaMH, CIIOCO0aMU U CPEACTBAMU MOJIy4EHUs, XpaHEHUs], IepepaboTKu HHPopMa-
II1H, HaBBIKAMHU pabOThI C KOMIIBIOTEPOM KaK CPEJICTBOM YIIpaBlieHHs HH(OpMAIIHEH;

BbIpa0OTKa YMEHHUS HaXOKIECHUS IPUUMHHO-CIIEICTBEHHBIX CBSI3€ii;

OBJIAJICHUE HABBIKAMU IIPUMEHEHUS ITOJyYEHHBIX TEOPETUUECKUX 3HAHUN U YMEHMM IS PEILICHUS
IIPAKTUYECKUX 3a7ad.

3amanue Keiica:

1. N3yunts 'OCT 34.602-89 Texuuueckoe 3aganue Ha cozaanue [1O mjist aBroMatusu-
POBAHHOM CHCTEMBI.

2. Co0path HE0OXOJUMbBIC TAHHBIC 110 BELIOPAHHOMY OOBEKTY UCCIICIOBAHHUS.

3. Pa3zpaboraTs Texandeckoe 3aganue B cootBercTBHM ¢ ['OCT 34.602-89 , anroput™mbl

no ECK/l u apyrumu ctanmapTaMu JUisi aBTOMaTH3aI[MH pacCMaTpUBAEMOro Ou3Hec-
nporecca 00beKTa UCCIeI0BaHusI.
B xone nccieoBaHus pemialTCs COMYTCTBYIOIIME 3aJaYH:
orpeziesieHUe MOHATUS TEXHUYECKOTO 3a/1aHus Ha CO3/IaHUuEe aBTOMAaTU3UPOBAHHON CHCTEMBI;
M3Yy4EeHHE IIPOLEAYPBI COCTABIEHHS TEXHUUECKOIO 3a1aHus Ha coznanue 11C;
3HaKOMCTBO C HOPMAaTHUBHBIMH JIOKYMEHTAMH Ha CO3/IaHUE aBTOMAaTU3UPOBAHHON CUCTEMBI;
UCCIIEIOBaHNE IPUMEHEHHS HOBBIX TEXHOJIOTHI B IPOCKTHPOBAHUH, B TOM YHCIIE - U (PPOBHIX.
O:xupaembie pe3yabTaThl HCCICTOBAHUA:
TEXHUUYECKH I'PaMOTHOE OIKMCAaHUE AJITOPUTMOB U TEXHUUYECKOTO 3aaHMUS;
COCTaBIICHHBIA TMPOEKT TEXHUYECKOTO 3aJaHUs Ha CO3JaHHEe aBTOMAaTU3MPOBAHHOW CHUCTEMBI B
dopmare «Word» u «MS VisiO», HTOTOBBIH JTOKJIA] [T0 TEME HCCIICIOBAHUS.

Tema 1. Ilpakmuyeckoe 3auamue «Paspabomka mexnuuecko2o npoekma
1. U3y4uuTh COBpEMEHHbIE METOAUKH pa3pabOTKU TeXHUUYECKOro npoekrta st 110.
2. Pazpabotath Texuuyeckuii mpoekT I1C 11t BHIOpaHHOTo 00BEKTa UCCIIEJOBAHUS.

Ilpakmuueckue 3a0anus Kk meme 8

A.
1. I3y4uuTh OCHOBHBIE MOHATHUS U KJIaccu(UKaINIO METOA0B TUIIOBOTrO rpoekTupoBanus I11C.
2. IlpeacTaBuTh TUIOBOE PELIEHHE IO 3a/a4e WIM OTAEIbHOMY BUAY oOecneueHus 3aj1add (MH-
(dbopMalMOHHOMY, IPOrPaMMHOMY, TEXHHYECKOMY, MaTeMaTHUeCKOMY, OpPraHM3al[MOHHOMY) MJIs
BBIOPaHHOTO O0BEKTA UCCIIEOBAHMS.

b.
1. U3y4uTh ppIHOK COBPEMEHHBIX IPOIPAMMHBIX CPEJICTB.
2. Pa3paboTaTh TEXHOJOTMUECKYIO CETh MPOEKTUPOBAHMS Ha OCHOBE MapaMeTpUdecKON HaJCTpOu-
KU (PyHKIIMOHAJILHOTO MaKeTa MPUKJIaJHbIX IPOrpaMM Jjisi BHIOpaHHOTO 00BEKTa UCCIIEJOBAHMSL.
3. Pa3zpaboTaTh TEXHOIOTHYECKYIO CETh MOCTPOCHUS MPEIBAPUTEIILHOW MOJIENU BBIOPaHHOTO 00b-
€KTa MCCIIEJOBAHUS.

Tecr no Bonpocy «Peanu nudpoBoii IKOHOMUKH

1) Kakue npeumyniecTBa npeocTaBisioT UG POBBIE TEXHOJIOTUHU IO CPABHEHMIO C TPAJAULIU-
OHHBIMHU (hOpMaTaMu BEIEHUS SKOHOMUYECKOH JIeITeNbHOCTH?

a) BO3MOYKHOCTh MPAKTHYECKU OECKOHEYHOTO BOCTIPOU3BEACHHS HHBOopMaIiu 6e3 ymepoa
JUIS Ka4ecTBa;

0) MMPOKKI AMANa30H TUIOB HH(OPMAIIUU, C KOTOPOH paboTarT HU(POBHIE TEXHOIOTUN
(TekcT, Meaua U T.11.);

B) BBICOKasi CKOPOCTh Mepeaaun nHhopMaIuu;

I') BBICOKAs 3aIIUIIEHHOCTh TEXHOJIOTMYECKUX M OpraHU3allMOHHBIX HHHOBAIIUH.
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2) B pamkax TexHonmoruu O0NBIINX TaHHBIX pa3BUBACTCS HAMpaBICHUE aHATUTUKH. K Kakomy
u3 ee pasnenoB Bel oTHecere pa3nen «Bo3moxkno Bel nx 3naere» B cetu Facebook?

a) IECKpUNTUBHAS aHAJUTHKA;

0) MPOTHO3HAs aHAIMTHKA;

B) IPEANKCHIBAIOIIAS aHAIUTHKA;

I') aHAJIMTHKA, CBSI3aHHAS C paclio3HaBaHUEM 00pa3oB.

3) Kakas u3 npukiaHeIx obyiacTeil He yka3zaHa B sBHOM Bujie B iporpamme «L{udposast s3xoHO-
muka Poccuiickoit @enepannny B KauecTBe IUIOMIAAKH IS aTpoOaIiy TEXHOJIOTHUECKHX pellie-
HUN?

a) 37IpaBOOXpaHEHUE;

0) cBs3b;

B) «YMHBIH TOPOI»;

I') TOCYJapCTBEHHO YIIPABIICHHE.

4) Kakoit HOpMaTHUBHBIN TOKYMEHT SIBJISICTCS OCHOBOITOJIATAIOIIHM ISl OTIPEICIICHUS TIOHSATHS
«1udpoBast skoHOMHUKa» B Poccuiickoit Deaepanyn?
a) ®UII «9nexrponnas Poccust (2002—2010 rosn)»;
0) I'TT « udopmarmornHoe odmectBo (2011-2020 roasn)»;
B) Yka3 [Ipesunenta Poccuiickoit @eaepannn ot 09.05.2017 r. Ne 203 «O Crpareruu pa3Bu-
THs nHGopManroHHoro obmectsa B Poccuiickoit denepanuu Ha 2017-2030 roabi»;
r) Koncrutynuus Poccuiickoit @enepanuu.

5) Kaxkoe u3 nanpasienuit mporpammsl «I{udposas skonomuka Poccutickoit @enepaninny 10K-
HO OBbITh peaIn30BaHO B IEPBOOUYEPEIHOM MOPSIKE B CUITY TOI'O, UTO 00pa3yeT 0a3uc Juist pa3BUTHS
JpYTrUX HanpaBieHU?

a) «Kaaper u o6pa3zoBanuey;

0) «HopmaTtuBHOE peryanpoBaHue»;

B) «HpOopManinoHHas HUHPPACTPYKTYpay;

r) « MHpopManmonHast 6€30MacCHOCThY.

6) Kakas u3 rexnonoruii iuh)poBoii IKOHOMHUKH OPHEHTHPOBaHA Ha (YOPMHUPOBAHHE JICIICHTPAIIH-
30BAHHBIX XPaHUJIMIL JAHHBIX?

a) «OoJIbIIIE TAHHBIEY;

0) GecripoBOIHAS CBSI3b;

B) OJIOKUEHH-TEXHOJIOTHS;

T') CEHCOpHKA.

6.2. OnmcaHue oKaszaTeae u KPUTECPUCB KOHTPOJIA YCIICBAEMOCTH, OIMMCAHUC HIKAJI ONCHUBAHUA

Jlji OlIeHKU 3HAHUI, YMEHH, HaBBIKOB ¥ (POPMHUPOBAHUS KOMIIETEHIIUH 1O JUCIUIIINHE
IIPUMEHSETCS TPAIULMOHHAS CUCTEMA KOHTPOJIS U OLIEHKH yCIIEBAEMOCTH CTY/IEHTOB.

B ocHOBY TpaauIIMOHHOI CHCTEMBI MTOJIOKEHBI PUHILUIIBI, B COOTBETCTBUU C KOTOPHIMHU
MPOUCXOIUT (POPMHUPOBAHUE OLIEHKHU 32 OTBET (PEIlIEHUE TECTa), OCYLIECTBIISIETCS B XO/I€ TEKYIIETO
U IPOMEXKYTOYHOT'O KOHTPOJISL 3HAHUI 00y4aronuxcsl.

Kpurepuu onieHnBanust pe3ysibTaToB 00y4ueHHs MOKa3aHbl B TabIuIE 7.

Tabmuma 7
Kpurtepun oneHnBaHus pe3yJIbTaTOB 00yUeHHUs (IK3aMEH)
Ouenka Kpurtepun oueHnBanus
Bbicokuil ypo- | OLIEHKY «OTJMYHO)» 3aCy’KUBAET CTYJEHT, OCBOUBILNI 3HAHUS, YMEHUS, KOM-
BEHb «5» METeHIIMHA U TEOPETUUECKHUI MaTepuall 6e3 MpoOeoB; BHITIOJHUBIINNA BCE 3a-
(oTNIM4HO) JaHUs, TPEAyCMOTPEHHbIE YUeOHBIM IJIAHOM Ha BHICOKOM KauyeCTBEHHOM
YPOBHE; IPAKTUYECKHE HABbIKU NPO(ECCHOHATIBLHOIO MPUMEHEHHSI OCBOCHHBIX
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3HaHU# chOPMUPOBAHBEI.
KomnereHuuu, 3akperui€HHbIC 33 JUCUUILUIMHON, C(POPMUPOBAHBI HA YPOBHE

— BBICOKHH.
Cpennuii ypo- OIIEHKY «XOPOIO0» 3aCTyKMBAET CTYACHT, MPAKTUYECKH MOJHOCTHIO OCBOUB-
BEHb «4» LIUH 3HAHUSA, YMEHUS, KOMIIETEHLIMY U TEOPETUUECKUN MaTepual, yueOHbIe 3a-
(xoporo) JaHUs HE OIICHEHBI MAKCUMAJIbHBIM YHUCIIOM 0aJlJIOB, B OCHOBHOM C(HOPMHPO-

BaJI MPAKTHYCCKUE HABBIKH.
KoMmnereHnuuu, 3akperui€HHbIC 3a TUCHUILUTUHON, C)OPMHUPOBAHBI HA YPOBHE
— XOpOuIHii (cpexHuii).

[ToporoBslii ypo- | OLIEHKY «Y/A0BJIETBOPUTEILHO» 3aCIIy)KHBAET CTY/IEHT, YaCTUYHO C Ipodena-
BEHb «3» (y0- | MU OCBOMBIIIHI 3HAHUS, YMEHUSI, KOMIIETCHIIUM U TEOPETUUECKUI MaTepHall,

BJICTBOPUTENILHO) | MHOTHE yueOHbIE 3aJaHusl JINOO HE BBIMOIHIII, JINOO OHU OLIEHEHBI YHCIIOM

0ayI0B OJIM3KUM K MUHUMAJIBHOMY, HEKOTOPBIC MTPAKTUYECKUE HABBIKU HE

c(hOpMHUPOBAHBI.

KommnereHuuu, 3akperui€HHbIE 33 JUCUHUILIMHON, C(POPMUPOBAHBI HA YPOBHE

— JOCTATOYHBIM.

MuHUMAITBHBIA | OLICHKY «HEYA0BJEeTBOPUTEIbHO» 3aCIy>KMBAET CTYJAEHT, HE OCBOMBILINN 3Ha-
ypoBeHb «2» (He- | HUS, yMEHUS, KOMIETEHIIMU U TEOPETUYECKUIl MaTepual, yueOHble 3aJaHus He
YIOBJICTBOPH- | BBIIOJIHWII, IPAKTUYECKUE HABBIKU HE C(HOPMUPOBAHBI.
TEJIBHHO) KomMnerennum, 3akperi€éHHbIE 32 JUCHUIUIMHON, He C()OPMHPOBAHBI.

7. Y4eOHO-MeTOoAMYeCKOE U HH(POPMALIMOHHOE 00eceuyeHue JUCIHILIMHBI

7.1. OcHoBHas IUTEpaTypa

1. BenumaH, B. M. lNpoektupoBaHme MHPOPMaLMNOHHbBIX CUCTEM : y4ebHoe nocobue ang
By3oB / B. M. BeniumaH. — 2-e un3ga., ctep. — CaHkt-lNetepbypr : JlaHb, 2022. — 316 c. —
ISBN 978-5-8114-9982-3. — TeKCT : 3neKTPOHHbIN // JlaHb : 9NeKTPpOHHO-OMbnuoTeyHasa cu-
ctema. — URL: https://e.lanbook.com/book/208946

2. Jlunmman C., Jlaxoiie XK. - 531k nporpammupoBanus C++. [ToHOE pykoBoacTBO - M3ma-
tesnbeTBO "JIMK TIlpece" - 2006 - ISBN: 5-94074-040-5 - Tekct snextponnsiii / 9bC JIAHD -
URL: https://e.lanbook.com/book/1216

3. UepesartoBa, Tatbsina denopoBHa. MHpOpMaLMOHHBIE TEXHOJIOTMH M CHCTEMBI B 3KOHO-
MUKe [DneKTpOoHHbIN pecypce] : yuedHoe nocobue / T. A. UepeBarosa ; Poccuiickuil rocyiapcTBeH-
HbIi arpapHbiil yHuBepcuteT - MCXA umenu K. A. TumupszeBa (MockBa). - DJI€KTPOH. TEKCTOBbIE
naH. - Mockga : Pocundopmarporex, 2017. - 188 c. : puc., Tab:., B.uI. - 3ari. ¢ TUTYJ. SKpaHa. -
DOneKTpoH. Bepcus med. mybnukanuu. - bubmuorp.: c. 187-188 (36 nass.). - ISBN 978-5-7367-
1322-6 : b. 1.

4. Oruesa, M. B. IIporpammupoBanue Ha si3bike C++: MpakTUYECKHH Kypce : yueOHOe Moco-
o6ue mns By3oB/ M. B. OrueBa, E.B. Kynpuna. — Mocksa: UsparensctBo [Opaiit, 2022. —
335 ¢. — (Bricuiee o6pazoBanue). — ISBN 978-5-534-05123-0. — Tekcer : anexTponHsIii / OOpa-
3oBatenpHas miardopma FOpaiit [caiit]. — URL: https://urait.ru/bcode/515142

7.2. JlononHUTENbHAS JINTEPATYPA

1. 3emnaunckwuii, A.A. lludpossie 0cHOBBI MpukiIaaHoil mHpopMaTukyu [Tekct]: Monorpadus / A. A. 3emisn-
ckuii, C. 3. 3aitHyaunoB ; Poccuiickuii rocynapcTBeHHbIH arpapHbiid yHuBepenTeT - MCXA nm. K. A. Tumu-
ps3eBa (Mocksa). - Mocksa : Cniytauk+, 2018. - 143 c.

2. Kapmuuckwii, Anekcanap MapkoBud. Ipumenenne HEQOPMAIMOHHBIX CHCTEM B 3koHOMHKe [Teket] :
10 JUCLUIUTHHE crenraibHOCTH "MenemkMenT opraan3anun’. Jomymerno YMO By3oB PO / A. M. Kapmun-
ckuii, b. B. Uepnuxos. - U3n. 2-e, mepepab. u gorm. - Mocksa : @OPYM : UHOPA-M, 2014 . -319c. : un;
22. - (Briciiee odpasoBanue). - bubnuorp. B konue ri. - ISBN 978-5-8199-0495-4 (POPYM).
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https://e.lanbook.com/book/208946
https://e.lanbook.com/book/1216
http://webirbis.timacad.ru/cgi-bin/irbis64r_11/cgiirbis_64.exe?LNG=&Z21ID=&I21DBN=SITEW&P21DBN=SITEW&S21STN=1&S21REF=1&S21FMT=fullwebr&C21COM=S&S21CNR=10&S21P01=0&S21P02=1&S21P03=A=&S21STR=%D0%A7%D0%B5%D1%80%D0%B5%D0%B2%D0%B0%D1%82%D0%BE%D0%B2%D0%B0,%20%D0%A2%D0%B0%D1%82%D1%8C%D1%8F%D0%BD%D0%B0%20%D0%A4%D0%B5%D0%B4%D0%BE%D1%80%D0%BE%D0%B2%D0%BD%D0%B0
http://webirbis.timacad.ru/cgi-bin/irbis64r_11/cgiirbis_64.exe?LNG=&Z21ID=&I21DBN=RETRO&P21DBN=RETRO&S21STN=1&S21REF=1&S21FMT=fullwebr&C21COM=S&S21CNR=10&S21P01=0&S21P02=1&S21P03=A=&S21STR=%D0%97%D0%B5%D0%BC%D0%BB%D1%8F%D0%BD%D1%81%D0%BA%D0%B8%D0%B9,%20%D0%90%D0%B4%D0%BE%D0%BB%D1%8C%D1%84%20%D0%90%D0%BB%D0%B5%D0%BA%D1%81%D0%B0%D0%BD%D0%B4%D1%80%D0%BE%D0%B2%D0%B8%D1%87
http://webirbis.timacad.ru/cgi-bin/irbis64r_11/cgiirbis_64.exe?LNG=&Z21ID=&I21DBN=RETRO&P21DBN=RETRO&S21STN=1&S21REF=1&S21FMT=fullwebr&C21COM=S&S21CNR=10&S21P01=0&S21P02=1&S21P03=A=&S21STR=%D0%9A%D0%B0%D1%80%D0%BC%D0%B8%D0%BD%D1%81%D0%BA%D0%B8%D0%B9,%20%D0%90%D0%BB%D0%B5%D0%BA%D1%81%D0%B0%D0%BD%D0%B4%D1%80%20%D0%9C%D0%B0%D1%80%D0%BA%D0%BE%D0%B2%D0%B8%D1%87

3. 3wikos, C. B. IIporpammupoBanue. O6bEKTHO-OPUEHTHPOBAHHBIHN TIOAXO/ : YUEOHUK U TIPAKTUKYM IS BY-
308 / C. B. 3p1k0B. — MockBa : UznatensctBo FOpaiit, 2022. — 155 ¢. — (Briciiee o6pa3oBanue). —
ISBN 978-5-534-00850-0. — Texcer : anexTpoHHbIi // O0pa3zoBatenbHas miatdopma FOpaiir [caiit]. — URL:
https://urait.ru/bcode/5124255.

4. Buxentsesa, O. JI. [I[poekTHpoBaHKe MPOrpamMM U NporpaMmupoBanue Ha C++ : yueGHOe mocobue : B 2 4a-
crax / O. JI. Bukentbesa, A. H. I'ycun, O. A. ITonskoBa. — Ilepms : [THUITY, [6. r.]. — Yacts 1 : CTpyk-
TypHoe nporpammupoBanne — 2012. — 139 ¢. — ISBN 978-5-398-00761-9. — TekcT : 35eKTpoHHBbI //
Jlans : anexTpoHHO-6ubIHOTEuHas cuctema. — URL: https://e.lanbook.com/book/160813

5. TIlaxomos Bb. Y. Camoyuurens C/C++ u C++ Builder 2007 : [+ auctpudytus CodeGear RAD Studio 2007:
OCHOBHBIE AJIeMEHTHI A3bIKOB C/C++, BU3yanbHasl cpea MporpaMMHUPOBaHHs, CO3/IaHHE OCHOBHBIX THUIIOB
MPUIOKEHUH, pabora ¢ 6azamu gaHHbIX, TexHOJOoruu BDE, ADO, MIDAS, DDE, pa6oTa ¢ KOMIIOHEHTaMH
Internet Direct, IntraWeb] / Bopuc ITaxomos. - Canxt-Iletepoypr : BXB-Iletepoypr, 2008. - 672 c.

7.3. HopmaTuBHbIE IPAaBOBBIE AKThI

1. Tocr 19.001-77. Enunas cucreMa nmporpaMMHON JOKyMeHTanuu: OO0mue moaoKeHus. —
M.: U3n.-Bo ctanapTos, 1994,

2. Toct 19.101-77. EnunHas cucrema MpOrpaMMHON TOKyMeHTauuu: Buuel mporpamMm u
MPOrpaMMHBIX JOKyMEHTOB. — M.: U31.-Bo ctangaptos, 1994.

3. T'oct 19.102-77. Enunas cucrema mporpaMMHOM JokyMeHTaruu: Ctaanu pa3paboTKh. —
M.: U3n.-Bo ctanaaptos, 1994,

4. Tocr 19.105-78. Equnast cucrema mporpaMMHO# TokymMeHTanun: OOmnme TpedoBaHus K
IpOrpaMMHBIM JT0KyMeHTaM. — M.: 31.-Bo crannapTos, 1994.

5. I'oct 19.201-78. Enunas cucrema nporpaMMHON TOKyMeHTauuu: TexHu4ecKoe 3a1aHue.
TpebGoBanus k conepxanuto u opopmiieHuro. — M.: M3a.-Bo ctanaaptos, 1994.

6. I'oct 19.202-78. Equnas cuctema mporpammHoi gokymeHTanwn: Crenudukamus. Tpe-
OoBaHUs K cofepkaHuio U opopmieHuto. — M.: M3a.-Bo cranmapToB, 1994.

7. T'oct 19.502-78. Enunas cucremMa mporpaMMHOM JoKkymMeHTauuu: OnucaHue NnpuMeHe-
Hus. TpeboBanus K copepxkaHuio u opopmiieHuro. — M.: M3n.-Bo cranaapTos, 1994.

8. T'oct 19.404-79. Enunast cuctema nmporpaMMHON JoKyMeHTarun: [losicHuTenpHas 3ammc-
ka. TpeOoBaHus k coaepxanuto u opopmienuto. — M.: M31.-Bo crannaptos, 1994.

9. T'oct 3.11.09-82. Cucrtema TEXHOJIOTUYECKON TOKYMEHTanuu: TepMHHBI U ONpeaeIeHIs
OCHOBHBIX NOHATHH. — M.: U31.-BOo cTannaptos, 1994.

10.  Tocrt 34.201-89. Buubl, KOMIJIEKTHOCTh U 0003HaUEHHNE JOKYMEHTOB MPH CO3JIAaHUH
aBTOMATU3UPOBAaHHBIX cucTeM. — M.: 31.-Bo cTtanmapTos, 1991.
11. TOCT 34.601-90. ABromarusupoBannbie Cucrembl Ctaauu co3nanusd. Kommiekc

CTaH/apTOB Ha aBTOMATU3HpPOBaHHbIE CUCTEMBI. - M.: M31-Bo cTtannaptos, 1997
12. ISO/IEC 12207:1995

8. Ilepeyens pecypcoB HHGOPMAIMOHHO-TEJIEKOMMYHHKANOHHOI ceTH «UHTEepHET),
HEO0XO0AUMBIX /IJIS1 OCBOEHMS AU CIIUNITIHHBI

1. WurepHer- oHuukionenus  [DneKTpoHHBIH  pecypc]. —  Pexum  jpocryma:
http://ru.wikipedia.org — OTKpbITBIH TOCTYTI
2. WurepHer-yueOHUK 10 wuHpopMmarhke [DIeKTpoHHbIA pecypc]. - Pexum mocryma:

http://book.kbsu.ru/ — otkpeIThIit MOCTYT
3. http://draw.i0 — oTKpBITHII TOCTYI
4.  http://www.figma.com — oTKpBITBII AOCTYIT
5. https://www.mentimeter.com — OTKpBITHII TOCTYIT
6. https://miro.com — OTKpBITBIN OCTYI
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https://urait.ru/bcode/5124255
https://e.lanbook.com/book/160813
http://ru.wikipedia.org/
http://book.kbsu.ru/
http://draw.io/
http://www.figma.com/
https://www.mentimeter.com/
https://miro.com/welcomeonboard/8hYtSjlUoZ5nAvthdXFMIkIUkpuZVZMdJBfSYJST2TesHaLh58uaCkAakn9gcGuD

9. IlepeyeHb NPOrpPaMMHOIO0 odecrieyeHnsi 1 HHPOPMALMOHHBIX CIIPABOYHBIX CHCTEM

1. ba3el nanHbIXx MHUHHUCTEPCTBA CEeNBbCKOTO X03siicTBa Poccuiickoit denepanmu:

WWW.MCX.ru.
2. ba3bl gannbix OenepanbHON CiIyKObI TOCYJapCTBEHHOM CTaTUCTUKU: WWW.gks.ru.
3. CmpaBounas npaBoBas cuctema «Koncynprantllmocy. www.consultant.ru
4. CnpaBouHas rpaBoBas cucreMa «['apanT». www.garant.ru
5. http://Www.0Sp.ru — aseKTpoHHBIH KypHaT « OTKPBITBIC CHCTEMBIY.
6. http://mwww.clin.ru/marketing/ - KopriopaTuBHBI MEHEI)KMEHT.
7. http://lwww.bytemag.ru/ - sxypuan UT-ipodeccronainos.
Tabmuua 10
IlepeyeHb MporpaMMHOro odecrneyeHust
HaunmenoBanme
Ne | paszgena yueo- HauMeHoBaHHe Tun ABTO T'on
/11 | HOM AV CHUILIH- MpPOrpamMmmbl MPOrpamMmmbl P pa3padoTKu
HBI
IIporpamma npo-
1 Obospesaters MS cMmoTpa Web u300- MS 2021
Edge, Google Chrom .
pakeHuin
2 MS VS 2022 | CPena paspadotiu MS 2022
MS Office OducHbie mpo- MS 2007
3 rpaMMBbI
Tema 1-18 :
Windows 11, and | CereBas onepariu-
4 MS 2022
Server OHHas CUCTeMa
5 E':i/lusc;t/ilgln%I Cpena pa3zpaboTku MS 2021
6 Open ModelSphere CIIO GPL License 2016
7 StarUML CIIO MKLab 2014

10. Onmrcanue MaTepruaNTbHO-TEXHUYECKOH 0a3bl, HEOOXOANMOM ISl OCYIIECTBICHHS
00pa3oBaTeNBpHOrO MpoIiecca M0 AUCHUILTUHE

Tab6muma 10

Caenenust 00 o0ecrie4yeHHOCTH CIIEUAJIM3UPOBAHHBIMYU aAyAUTOPUAMH, KaOMHETaMHu,
J1a00paTOpHUsIMH

HauMeHoBaHue CIENUATBLHBIX MOMe-
IeHUHA ¥ MOMEleHuH 1JIs1 CaMOCTOs-
TeJIbHOM padoThl (Ne yueOHOro Kopmyca,
Ne aynuropun)

OcHaleHHOCTh crennaabHbIX IOMeLIeHH U 10~
MellleHUi /ISl CAaMOCTOATeIbHOH padoTh**

1

2

VYyeOHasi ayuTopus Ui MPOBEICHUS 3aHs-
TUH CEMHUHAPCKOr0 THUIIA, KYpCOBOI'O MPOEK-
TUPOBaHUS (BBIMOJIHEHHUS KYPCOBBIX padoT),
JUIL TPYNIOBBIX U WHAWBUAYAIbHBIX KOH-
CYJIbTAIM, AJI1 TEKYLEro KOHTPOJIS U Ipo-
MEXYTOUHOHM aTTecTaluu, Ui CaMOCTOS-
TEJILHOU paboThI

bemas nmocka — 1 mr., Cronsl aynutopHsle — 13 miT.,
[Hepxatens pynona — 1 wr., Crynea — 27wrt., [Ipun-
tep Canon iPF600 (mnorrep) — lwmr., Konnunuonep -
1 wt., Monurop Lenovo L 192 19” — 26 mir., Cucrem-
ub1i 010k Cel D-1800/512/80/DVD-R -1mr., Cucrem-
Held 0ok 3000Mhz/4096Mb/320Gb /DVD-R — 24
mT., HarnsaHo-aeMoHCTpalilnoHHbIe TUIakaThl — 4 MIT.

AntuBupycHas 3ammuta «Jlabopatopus Kacnepcko-
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https://en.wikipedia.org/wiki/GPL_License

127550, r. MockBa, JIucTBeHHHYHAs ajjes,
a2
Knacc 134

ro», Windows, Microsoft Office, NedTop School,
SQL, 1C: [Ipeanpustue, 'apant, Koncynerant +

VYyeOHasi ayiuTOopus Ui MPOBEICHUS 3aHs-
TUW JICKHMOHHOTO THUIIA, CEMHUHAPCKOTO TH-
ma, KypcoBOI0 MPOEKTUPOBaHUS (BBIMIOJIHE-
HUS KYPCOBBIX pa0oT), A TPYIIOBBIX U

[TapTel ¢ OTKHIHBIMU cHACHBSIMU — 69 mT., CTom — 1
mr., Ctyn — 1 mr., Kadenpa — 1 mr., IIpoekrop
BenQMX764 DLP 4200 momen - 1 mr., /{ocka me-
noBast — 1 mmr., Monutop 15.0"SonySDM-N50 — 1

IIT., CHucTeMHBIN 010K P4-
3400/1024/160Gb/DVDRW — 1 IIT.
Windows, MicrosoftOffice, InternetExplorer, Kon-
cysbsrant [Imoc, ['apant

WHIUBUYaIbHBIX KOHCYJIbTAI[UK, IJIs Te-
KYILEro KOHTPOJS U MPOMEKYTOYHOU aTTe-
CTaIluH, JJII CAMOCTOSITEIIbHOW pabOThI

127550, r. MockBa, JlucrBeHHMYHAs ajies,
I 4,
Knacc 318

LlenTpanbHas HayuHas OnbIMOTEeKa UMEHN | YnTaibHbIE 3216l OMOTHOTEKN

H.U. XenesnoBa

Crynendeckoe OOIIEKUTHE Komnara 1t camonoiroToBKu

11. MeToauuecKkue PECKOMEHIAUHU Oﬁy‘-lalOIIII/IMCﬂ 10 OCBOCHHUIO JTUCHHUIIIMHBI

N3ydenune yueOHON AUCHUIUIMHBI «AJITOPUTMH3ALMSA W NPOrpaMMHPOBAHME» BKIIIOYAET
OCBOEHHUE MaTepUANIOB JEKIUH, NPUOOpETEHHE MTPAKTUUECKUX HaBbIKOB padoThl Ha [1K, padoTy npu
BBITIOJTHEHUH CaMOCTOSITENbHBIX 3alaHUN.

Ha nexuusax packpsIBaroTCs OCHOBHBIE TEOPETUYECKH BOIIPOCH! JUCLHUILINHBI, I€TAI0TCS aK-
LIEHThI Ha HauboJiee CI0KHbIE MTOJIOKEHHSI H3y4aeMoro MaTepuala.

Jlexuuy 4YHATAIOTCS B AyJUTOPHUSAX, OCHAIICHHBIX MYJBTUMEIMMHONW TEXHUKOW, Ha OCHOBE
HOJTrOTOBJIEHHBIX JIEKTOPOM MPE3EeHTALNI ¢ IPUMEHEHUEM aKTUBHBIX M MHTEPAKTUBHBIX 00pa30Ba-
TEJIbHBIX TEXHOJIOTHUM.

Ha nexuusix cTyJeHTHI [I0Jy4at0T OCHOBHBIE TEOPETUYECKHE 3HAaHUSA 10 npeamery. CTyaeH-
ThI 00513aHBI KOHCIIEKTUPOBATh OCHOBHBIE TEOPETUUECKHE MTOJIOKEHHUSL.

KoHCneKThl 1ONONHAI0TCS MaTepraiaMy, MOJIyYeHHBIMU IIPU IPOPAOOTKE JOMOTHUTEIBHON
JIUTEPATYPBI.

Ilepen HOBOM JekuKel HEOOXOAMMO MMOBTOPUTD MPOIIEHHBIN MaTepUal.

HanOonee ciaoxHbIe U yCBOSHHSI pa3Aeibl:

- Paznensr 5,6,8. OObeKkTHO-OpHEHTHPOBAHHBIE HPOrpaMMUpoBaHue. JIEKIIMOHHBIN
MaTepual cleqyeT MPOCMaTpPUBaTh U U3ydaTh IO KOHCIEKTY CaMOCTOATENIBHO ITOCIE ayAUTOPHBIX
3aHATuil. [y Oonee yriayOieHHOrO U3y4eHHsl MaTepraia HeoOXOAMMO HCIOIb30BaTh PEKOMEHI0-
BAaHHYIO JINTepaTypy U MIHTEepHET-pecypcChl.

[IpakTrueckue 3aHATHS NIPOBOAATCS B KOMIIBIOTEPHBIX KJaccaX ¢ MPUMEHEHUEM pa3JaTou-
HBIX MAaTE€pUaJIOB, B KOTOPBIX ONKCHIBAETCS TEXHOJIOIMS BBIOJHEHHUS 3aJaHUi 10 Kaxa0u TeMe. Ha
3aHATUSAX HEOOXOAMMO UMETh JJIEKTPOHHBIA HOCUTENb MHPOpMaLuU — (iem-KapTy i COXpaHe-
HUS Pe3yJIbTaTOB CBOEH pabOThl U KOMMPOBAHUS METOANUYECKUX MaTEpUAJIOB U JOMAIIHUX 3aJaHU.

[Tocemenue nexuii 1 NPaKTUYECKUX 3aHATUN — 0053aTENBHO.

JInst 3aKperIeHns MOTYYEHHBIX TEOPETUYECKUX M MPAKTUYECKUX 3HAHWW CTYJEHTAM MpeJl-
JararoTcsl BOIPOCH U 3aJaHMsl ISl CAMOCTOSITENbHON paboThl. KOHCYIbTHpOBaHME MPOBOAMUTCS B
KOMITBIOTEPHBIX Kjaccax (BO BpeMsl KOHCYJbTAlMi), a TaKXkKe Yepe3 JIEKTPOHHBIH 00MeH cooO1ie-
HUSAMM, iocpeacTBOM MHTepHeT. 3amura HHIMBAYyJIbHBIX 3aJaHUH IPOBOJUTCS B BUJIE KPYTJIOTO
CTOJIa, KOTJIa KaKAbIH CTYACHT BBICTYHAeT C BBIIOJHEHHOW pabOTOM, a MpernojaBaTellb BMECTE C
OCTaJIbHBIMU CTYJIEHTaMH OLIEHUBAET paboTy.

[Tonmyuyenue oreHku (0ansIoB) 3a BBIOJHEHHbIE 331aHUs SABISIOTCS OCHOBOM IS BHICTaBIIE-
HUS OLIEHOK ITPOMEKYTOYHOM U UTOTOBOM aTTECTALIVH.
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Buas! 1 hopMBI 0TpaOOTKH MPOIMYIIEHHBIX 3aHATHH

CTyHeHT, IpOMyCTUBINN 3aHATHS 00s13aH 0TPabOTAaTh!

[TpomymieHHbIe JEKIIH — IPeIOCTaBUB MPENOJABATEINI0 KOHCIIEKT JIKIIHH, OTBETUB Ha BO-
IIPOCHI YCTHO, PO/ cobece1oBaHye 10 MPOMYIIEHHON TeMe, IIPOITH TeCTUPOBAHHE.

[TpomyImeHHbIe TPaKTHYECKAE 3aHsATHSI — B ()OpPME BBIIOIHEHHEIX 3a/IaHU#, YCTHOTO OIpo-
ca, IMOCEIICHHUS JOMOJIHUTENbHBIX 3aHATHH.

3ampTa MHAXBUIYATBHBIX 3aaHUi MPOBOISITCS B Yachl B JHH M Yachl, yCTaHABIHBaCMBbIE
MperoIaBaTesieM.

ITpomyck 3aHATHS 0 JOKYMEHTAIBHO ITOATBEP)KACHHON NUPEKIHEN yBAXKUTEILHOW TPUIH-
HeE He ABJISETCS OCHOBAHUEM [T CHHIKEHUSI OIIEHKH BBIMOTHEHHOMN ITPAKTUUECKOH pabOTHL.

[pomyck 3aHATHs M0 JOKYMEHTAIBHO MOATBEPKICHHON TUPEKINEH YBOKUTEILHON IPHYIHA-
He He ABJIAETCA OCHOBAHUEM IS CHHYKEHHS OIICHKH BBIMTOJHEHHOM MPaKTHUeCKOH paboThI.

12. MeToaudeckue PCKOMEHAAUMH NpenoaaBaTe/IgM 110 Opranusanuu
Oﬁy‘IeHI/Iﬂ o THCHHUIIIHNHE

Jns oGecniedennst OOJIbIIEH HATJISIITHOCTH JIEKIMOHHBIE 3aHATHS JOJDKHEI IPOBOJIUTHCS B
ayIUTOPUAX, 000PYIOBAHHBIX IPOCKITMOHHOMN aIapaTypoil 1 JEMOHCTPAIlHH KOMIIBIOTEPHBIX
npesenTaruit. [1o kax/oi Teme (Bompocy) mpernoaBaTesb JOKEH ¢(hOPMHUPOBATE CIIMCOK PEKO-
MEHIAYEMOU JIUTEPATYPBI. ‘

Hayanmo mpakTHYecKux 3aHATHI ClIeqyeT OTBOJIUTH IO OOCYXKIECHHE BOIPOCOB CTYyICHTOB
10 COJIEPIKAHUIO U METOIUKE BBINOIHEHHS MTPAKTHUECKUX paboTel. JlomryckaeTcs Ipu TakoM obcy-
JKJICHUH HMCIIOIB30BAHUE OJHOM M3 TEXHOJOTHH MHTEPAKTUBHOTO 00y4deHus. s mpoBeNeHUs HH-
JIMBUIYaTbHBIX KOHCYIBTAIUN JTOKHO OBITh IPETyCMOTPEHO BHEAY JUTOPHOE BPEMSL.

[Tpu mpoBeIeHUH MPAKTHYECKIX 3aHITHH st GOPMUPOBAHUST HEOOXOIUMBIX KOMIIETEHIHH
CJIeIyeT UCIIOJIb30BaTh aKTUBHBIC M MHTEPAKTUBHBIE 00pa30BaTENIbHbIE TEXHOJIOTHH, ONIMCAHHBIC B
. 5 maHHOU paboueit mporpaMMBel.

HeBrpmonnenue TpeOOBaHUN K MPaKTUUECKUM 3aJaHUSAM SBISETCS OCHOBAaHUEM JUIS II0-
BTOPHOTO BBIOJTHEHUS TMPAKTHYECKOW pabOThl C M3MEHEHHBIM BAapHAHTOM 3aJaHUN U CHIIKCHHS
OIICHKH.

KoHTposb 3HaHUI CTYIEHTOB MPOBOAMUTCS B hopmax Tekymell arrecranuid. Texymas aTTe-
CTalUs CTYAEHTOB MPOBOAUTCS IOCTOSHHO HA NMPAKTHYECKUX 3aHATUAX C IOMOIIBIO KOHTPOISA pe-
3yJIbTATOB BBIMTOJTHEHUS MPAKTUYECKUX M TECTOBBIX 3aJaHWi, YCTHOIO OIpoca, a TaK)Ke Ha KOH-
TposbHOU Hepene. [IpoMexxyTouHas arTecTamus CTyISHTOB MPOBOIUTCS B opMe 3k3aMeHa (3 ce-
MECTp).

IIporpammy paszpaboran:

Kypasnes M.B., k.¢-M.H., ZOTIEHT /
é
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PELHEH3USA
Ha padouyro nporpammy aucuunanHbl 51.0.20.01 «AnropurMusanus 1 IpOrpaMMHpoOBa-
Hue» OIIOII BO no nanpasiennio noarorosku 09.03.03 «Ilpuxkiaagnas nuapopmMaTukay,
HanpasJieHHOCTH «IIporpammHubie pemenus 1Jis1 0u3Heca», «CHCTeMBbI HCKYCCTBEHHOTO MH-
Te/UIeKTa» (KBaJdnpuKanmus BbIIYCKHUKA — 0aKaJiaBp)

[Ipencrasnena JlemuyeBsiM B.B., kanauaaTtoM sKOHOMUYECKUX, TOIIEHTOM KadeIpsl cTaTu-
ctukn U kuoepHetnkn GI'BOY BO «Poccuiickuii TocyaapCTBEHHBIM arpapHbli YHUBEPCUTET —
MCXA um. K.A. TumupszeBa» (nanee mo TEKCTy PELEH3EHT), MPOBEICHO PeleH3upoBaHuE pado-
yer nporpammbl guctuiuinabl b1.0.20.01 «AaropurtMmuszanust 1 nporpammupoBanue» OITOIT
BO o nanpasnenuto noarorosku 09.03.03 «IIpuknagnas nnpopmaTtikay, HanpasieHHocTH «IIpo-
rpaMMHBbIe pelieHus as OuzHeca», «CucTteMbl HCKYCCTBEHHOTO MHTEIUIEKTa» (OakanaBpuar) pas-
paboranHoii B ®I'BOY BO «Poccuiickuil rocynapcTBeHHbIN arpapHblii yHuBepcureT — MCXA
umenn K. A. TummupszeBa», Ha kadeape npukiaaHod wHPopMmatuku (paszpaborunk — XXypasies
M.B., noueHt kadeapsl npukiIagHoil HHOOPMATHKH, KaHAUIAT (.-M. HAYK).

PaccmoTpeB npesicTaBieHHbIE HA PELEH3MPOBAHUE MaTE€pHAIIbl, PELEH3CHT MPHIIET K clie-
JYIOITUM BBIBOJIAM:

1. lIpenwsaBnennas paboyas nporpamma aucuumiuiel 51.0.20.01 «AaropurMuzanus u
nporpaMmMupoBanue» (manee o tekcty IIporpamma) coomsemcmeyem tpeboanusim OI'OC BO
o HanpasieHuto noocomosku 09.03.03 «IIpuknannas uadopmarukay. IIporpamma codeporcum Bce
OCHOBHBIE pa3/Ielibl, coomeemcmesyem TpeOOBAHUSIM K HOPMATUBHO-METOJUUYECKUM JIOKYMEHTAM.

2. Ilpencrasnennas B [Iporpamme axmyanvrocms yueOHOW AUCUMILIMHBI B paMKax peaju-
3auuu OIIOIT BO ne noonesxcum comnenuro — NUCUUIUIMHA OTHOCHUTCS K 00s13aTENbHOM 4acTH
yuebHoro nukia — b1. O.

3. IlpeacraBnennsie B Ilporpamme yenu IUCHMIUIMHBI coomeemcmeyrom TPeOOBaHUIM
®I'OC BO nanpanenus noarotroku 09.03.03 «Ilpuxnagnas nHpopMaTHKa.

4. B cootBerctBum ¢ Ilporpammoii 3a mucuummnod b1.0.20.01 «AaropurMusauus u
NMPOrpaMMHpPOBaHUE» 3aKpericHo 2 KoMmeTeHun (3 nuankatopa). Juciuminnaa «IIpoexTupoBa-
HUe MH(OPMALIMOHHBIX CUCTEM» U MpenacTaBieHHas [Iporpamma cnocobua peanrusoeams ee B 00b-
SABIIEHHBIX TpeboBaHUAX. Pe3ynbTaTel 00yueHUs, mpenacraBieHHble B [Iporpamme B KaTeropusix
3HaTh, YMETh, BIAJIETh COOMEEMcmayom CelluPuKe U COACPKAHUIO TUCIUIUINHBI U 0eMOHCmpU-
PYIOmM 803MONCHOCb TIOTYYEHUS 3aIBICHHBIX PE3YyJIbTaTOB.

5. O6mas tpynpoémkocts quctuiinabl 51.0.20.01 «AJaropuTMu3anus 1 NpOrpaMMHpo-
BaHMe» COCTaBysieT 8 3a4€THRIX eauHMI] (288 yaca).

6. Uudopmanust 0 B3aMMOCBSA3M M3y4aeMbIX AUCIHMILIAH U BOMPOCAM HMCKIIOUEHUs TyOiu-
pOBaHMS B COJAEpPKAHMM AUCHMIUIUH coomeemcmeyem  JIeWCTBUTENbHOCTH. JlucuumiuHa
b1.0.20.01 «AuaropurMu3anus ¥ NPOrpaMMHPOBAHUE» B3aUMOCBS3aHA C APYTUMHU AUCLHUILIM-
Hamu OITOII BO u Yyebnoro mnana o Hanpasienuto 09.03.03 «I[Ipuknagnas nadopmaTukay.

7. TlpencraBnennas IIporpamma mpesmnosiaraeT HCIOJIb30BaHUE COBPEMEHHBIX 00pa3oBa-
TEbHBIX TEXHOJOTHH, UCTIONB3YEMbIe TIPH pealu3allii Pa3InYHbIX BUAOB yueOHOH paboThl. Dop-
MbI 00pa30BaTENbHBIX TEXHOJOTHU coomeemcmayom crienuuKe TUCIUIUINHBI.

8. Ilporpamma nucuurnabl «IIpoekTupoBaHe HHPOPMAIIMOHHBIX CUCTEM» MPEIoaraet
MPOBEJICHUE 3aHATHI B HHTEPAKTUBHOU popme.

9. Buapl, conepxkaHue U TPYAOEMKOCTb CAMOCTOSITENIbHONW pabOThl CTYAEHTOB, MpEACTaB-
nennsle B Ilporpamme, coomseemcmagyiom TpeOOBaHUSM K IMOATOTOBKE BBIMTYCKHHUKOB, COAEpa-
muMcest Bo @I'OC BO nanpasnenus 09.03.03 «Ilpuknaanas nHGopMaTHKay.

10. IIpencraBnennsie u onucanubie B [Iporpamme hopmbr mexyuyeri oneHkn 3HaHUH (3aIIu-
Ta MPAKTHYECKUX paboT, TPyNIoBoe 00CYKIACHUE U JIp.) coomeemcmayrom cuenu(uke AUCIUILTH-
Hbl M TpeOOBAaHMAM K BBIMTyCKHHKaM. Dopma IpPOMEXKYTOUHOTO KOHTPOJIS 3HAHUM CTYIEHTOB,
npexycmorpenHas [Iporpammoii, ocymiecTBisieTcst B popMe 3K3aMeHa B 2 ceMecTpe, dK3aMeHa U
3alIMTHl KYPCOBOTO MIPOEKTa B 3 CEMECTpE, UTO COOmEemcneyem CTaTyCy MUCIHIUIMHBI, KaK JHC-
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HBI, BKJIIOUCHHOM B 00s3aTenbHyIo 9acTh yuebHoro mukia — b1.0. ®I'OC BO wnamparieHus
09.03.03 «IIpuxnamaas uHGOpMATUKAY.

11. dopMBI OIeHKH 3HaHMH, TIpeacTaBnennsie B [Iporpamme, coomeememsyiom cenuduke
JUCIHILTHHBI B TPeOOBAHUAM K BBITYCKHHKAM.

12. VueGHO-MeToAnYECcKOe 00€eCIeYeHne TUCITUIUINHEI IPEACTAaBICHO: OCHOBHOM UTepary-
poii — 4 MCTOYHEKA, JOTMOJNHUTENBHOM JIMTEPATypOll — 5 HaumMeHOBaHHMA, MHTepHET-pecypesl — 6
MCTOUHHUKOB U coomsemcmseyem Tpebopanusam OI'OC BO nanpasinenus 09.03.03 «IlpuxmanHas
uH(popMaTUKay.

13. MartepuanbHo-TeXHAYECKOe OOeCleYeH e IUCIUIUIAHBL COOTBETCTBYET crenubuke
quciMIUInHEEl «[IpoexkTrpoBanre HHGOPMAIMOHHBIX CHCTEM» M 00€CIIEUHBACT MCIIONB30BAHUE CO-
BPEMEHHBIX 00pa3oBaTe/IbHBIX, B TOM YUCIIE HHTEPAKTUBHBIX METOJI0B 00y ICHHS.

14. MeTouuecKkre peKOMEHIAIMH CTYACHTaM U METOJUYECKHE PEKOMEH/IAIIMH PEro/aBa-
TeJISIM TI0 OPTaHM3alUU OOYYEHHs MO MUCHUILIAHE JAIOT MPEACTaBICHHE O crenu(uKe 00ydeHus
o guciuiuinae «[IpoekTrpoBanue HHPOPMATMOHHBIX CHCTEM.

OBIIUE BbBIBO/bI

Ha ocHOBaHMH IPOBEICHHOTO PEIICH3UPOBAHUS MOXKHO CHIEJIaTh 3aKJIIOUYEHHE, YTO XapaKTep,
CTPYKTYpa | cojepxanue padodeit mporpammel aucuumiusel b1.0.20.01 «AsropurMusanus u
nporpammuposanue» OITOIT BO no namnpasienumo 09.03.03 «IIpuknannas unpopMarkkay, Ha-
npasiieHHOCTH «[IporpamMmubie perneHus 1 6u3Heca», «CHCTEMBI HCKYCCTBEHHOTO WHTEIIICKTa)
(xBamuduKanys BBITyCKHHUKA — Oakanasp), paspaboranHas JKypasieBeim M.B., K.¢.-M.H., 101eH-
ToM Kadeapsl IPUKIaIHOM nHbopMaTuKH, cooTBeTcTByeT TpedoBanusam OI'OC BO, coBpeMeHHBIM
TpeGOBaHMAM SKOHOMMKH, PHIHKA TPyJa M IO3BOJHT MPH € pealn3alud YCHEITHO O0EeCIeYHTH
dbopMupoBaHUE 3asBICHHBIX KOMIIETCHIIUH.

Penenzenr:
JemudeB B.B., kaHaunaT 5KOHOMHYECKHUX, NOIEHT, JOLUEHT KadeIpbl CTATUCTHKY U KAOCPHETHKH
OI'bOY BO PI'AY-MCXA umenu K.A. Tumupsizea ( A
L'\\ 4&/
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