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1. EJIb OCBOEHUMA JTUCIIUITJIMHbI

JucuuiuinHa «MHpopMmaTika U NporpaMMHpPOBAHKE)» BXOAUT B IIporpamMMmy OakajiaBpuaTa
«Data Engineering, WMHTENJIEKTyalbHbIE CHCTEMBI W KHOEpOE30MacCHOCTHY» IO HAIPABICHUIO
27.03.04 «YmpaBieHue B TEXHHUECKUX CHCTEMax» M u3ydaercs B 1, 2, 3, 4, 5 cemectpax 1, 2, 3
KypcoB. Jucummmuny peanusyer Kadenpa MexaHMKH M NpOLECCOB ympasieHus. JucrumnmuHa
cocTouT u3 29 paszaenos u 101 Tema u HanpaBieHa Ha U3y4YE€HUE TEOPETUYECKUX U IMPAKTUYECKUX
OCHOB HH(OPMAIIMOHHBIX TEXHOJOTHH W mporpammupoBanus. Oco0oe BHUMaHHE YIENACTCS
pa3dbopy METOMOB pELIeHHs THUIOBBIX 3aJady M aHauu3dy o0JacTh HX [PUMEHEHUs B
poeCCUOHATTLHON IATEIEHOCTH.

Ilesnpt0 OCBOEHUS AMCUUIUIMHBL sBIseTCs (hOopMUpOBaHME (DyHAAMEHTAIbHBIX 3HAHUN U
HABBIKOB MIPUMEHEHUS TEXHOJIOTUH MPOTPaMMHUPOBAHUS JJIsl PEIICHHs IMPOKOTO CIIEKTpa 3a1ad,
HEOO0XOAUMBIX JUIsl TPO(ECCUOHATILHON AEATEIbHOCTU M OCBOEHUS MOCIEAYIOIINX TUCIUILIMH.

2. TPEBOBAHMUS K PE3YJIBTATAM OCBOEHMUS JUCHUITVIMHDI

OcBoeHue

JUCIIUILINHGI

«udopmarnka

u  IOpOorpaMMHpPOBAHHC)  HAIIPABJICHO Ha

(bopmupoBaHre y 00yUarOIUXCS CIEAYIONINX KOMIIETCHIIUN (YaCTH KOMITETCHIINN ):

Tabnuya 2.1. Ilepeuenv komnemenyuil, opmupyemvix y 00y4arOWuxcs npu 0c80eHuu
OUCYUNTIUHBL (Pe3VIbMambvl 0C80eHUS OUCYUNTIUHDL)

I/IHZ[I/IKaTOp])I JOCTHIKCHHUS KOMIICTCHIUHN

Iudp Komnerennus N
(B pamMKax JaHHOW JTHCIUIIIIMHBI)
OIIK-6.1 3HaeT OCHOBHBIE aJITOPUTMBI U IIPOTPAMMBI,
COBpEMEHHBIE HH(POPMAIIMOHHBIE TEXHOJIOTHH, METOABI U CPE/ICTBA
KOHTPOJISI, IMarHOCTUKY U YIPABJICHUS, IPUTOTHBIC JUIS
CrnocoGeH pa3pabaTbiBaTh U poJIA, ynip » TPH .
MPaKTHYECKOT0 PUMEHEHUs B cepe cBoeil npodeccrnoHanbHOM
UCIIOJIb30BaTh JITOPUTMBI U
MPOTPaMMBI, COBPEMEHHbIE ACATEILHOCTH,
porp » COBP OIIK-6.2 YMmeeT npuMeHSTh alrOPUTMbI U IPOTPAMMBI,
nH(pOpManMOHHBIE TEXHOJIOTHH,
COBpEMEHHBIE HH(OPMAIIMOHHBIE TEXHOJIOTUH, METOIBI M CPE/ICTBA
METO/IBI M CPEICTBA KOHTPOJIS,
OIIK-6 KOHTPOJISI, AMATHOCTHKH M yIIPABIECHUSI, IIPUTOIHBIC JUIS
JMarHOCTHKH U yIPaBIICHUS, . .
MPaKTHYECKOTo IPUMEHEHUs B cdepe cBoeil mpodeccnoHaIbHOM
MIPUTOJTHBIE IS TPAKTHYECKOTO
o JIeSITEIIbHOCTH;
npuMeHeHus B cepe cBoei
. OIIK-6.3 YBepeHHO BIaJeeT alTOPUTMAMH U U IPOTpaMMaMH,
npoQeCcCHOHATBHOM
COBPEMEHHBIMU HH()OPMAITHOHHBIMHU TEXHOJIOTHSIMH, METOIaMH H
JeSITeIbHOCTH .
CpeICTBaMHU KOHTPOJIS, TUarHOCTUKON U YIIPaBJICHHEM,
MIPUTOAHBIMHU ISl IPAKTHUECKOTo IPUMEHEHHUS B chepe cBoei
npodeccHoHaATbHOM AesITEIbHOCTH;
OI1K-9.1 3naeT coBpeMeHHbIE HHPOPMALTMOHHBIE TEXHOIOTHHU H
Crioco6eH BBITIOTHATD
TEXHUYECKHE CPEIICTBA;
SKCHEPUMEHTHI MO 3aJJaHHBIM
OIIK-9.2 YMeeT npUMeHSTb COBpEMEHHBIE HHPOPMAIIMOHHBIE
METOJIMKaM 1 00pabaThIBaTh
TEXHOJIOTUH ¥ TEXHUYECKHE CPEJICTBA ISl 00Pa0OTKH Pe3ysIbTaTOB
OIIK-9 pe3yJbTaThl C IPUMEHEHUEM
COBPEMEHHBIX MH()OPMaMOHHBIX OKCIIEPUMEHTOB,
p . P OIIK-9.3 BiageeT coBpeMEHHBIMU HH)OPMAIIMOHHBIMH
TEXHOJIOTHH M TEXHUYECKUX
CpeicTB TEXHOJIOTHSIMU M TEXHUYECKUMH CPEJICTBAMHU IS BBITIOJTHEHUS
p 9KCIEPUMEHTOB U 00pabOTKH pe3yIbTaTOB,;
IIK-1.1 3naeT cranmapTHBIE IPOTPaMMHBIE CPEICTBA U YMEET UX
CriocobeH mpoBOANTH MPUMEHSTD JJIs1 IPOBECHHUS BEIYUCIUTEIBHBIX IKCIIEPUMEHTOB;
BBIYHCITUTENbHBIE dkcriepuMeHThl |[TK-1.2 YMeeT co3maBaTh MaTeMaTHIeCKHE MOJIEIH MTPOIIECCOB H
C UCTIONIb30BAHNEM CTAHAAPTHBIX |0OBEKTOB aBTOMATHU3ALMH U YTIPABICHHS C TIOMOIIHIO
[K-1 MIPOTPAMMHBIX CPE/ICTB C LIENBI0 | COBPEMEHHBIX IIPOTPAMMHBIX CPEJICTB;

TMMOJIYYCHHUA MATEMATUICCKUX
MoJenei MpOLECCOB U 00BEKTOB
aBTOMATU3AlMU U YIIPABJICHUSA

[1K-1.3 Biageer METOOMKON CO3MaHUS MAaTEMAaTHYESCKUX MOEIIEH
MPOIIECCOB U OOBEKTOB aBTOMATU3AIIUH U YIIPABICHHUS, & TAKKE
MIPOBEJICHUS BBIYUCIUTEIbHBIX SKCIIEPUMEHTOB C TOMOUIBIO
WCIOJIb30BaHUS CTAaHAAPTHBIX MPOTPAMMHBIX CPEJCTB;

3. MECTO JUCIIMIIJIMHBI B CTPYKTYPE OII BO




JucuuiumHa «HpOpMaTHKa W MPOrpaMMHUPOBAHKUE» OTHOCHTCS K 00s3aTeNbHON YacTu
6noka 1 «lucuumunsl (MOLy1M)» 00pa3oBaTeIbHOM NPOrpaMMBbl BbICIIET0 00pa30BaHus.

B pamkax o0pa3zoBaTesnbHON MporpamMmbl BBICIIETO O0pa30BaHUS OOyYAIOIIMECS TaKxKe
OCBaWBAIOT JApPyrM€ JUCHHUIUIMHBI W/WIW  TPAKTHKH, CIOCOOCTBYIONIME  JIOCTHIKCHHUIO
3aIyIaHUPOBAHHBIX PE3YJIbTATOB OCBOCHUS AUCUUILINHBI « HpOpMaTHKa U TPOrpaMMHUPOBAHHE.

Tabauya 3.1. Ilepeuenv xomnonenmos QOI1 BO, cnocobcmsyrouux 00CMUICEHUIO
3anIaGHUPOBAHHBIX PE3VIbMAMO8 0C80EHUS OUCYUNTUHDBL

HanMenoBanme IpenmecTByomue Hocaexyromue
n HCIUILTHHBI/MOTYJTH HCIUTLTHHBI/ MOTYJTH
bp KOMIIETEHIIHH FHCH *Hy ’ JRHCH *Hy ’
NMPaKTHKH NMPAKTHKH
CriocobeH pa3pabaThiBaTh U
UCIIOJIb30BaTh AJITOPUTMBI U
MPOTPaMMEI, COBPEMECHHBIC
nH(pOpMALHOHHbIE [peaaumniIoMHas NpaKkTHKA;
TEXHOJIOTHH, METOMIBI U Teopust aBTOMaTHYECKOTO
OI1K-6 CpeCTBa KOHTPOJIS, yIpaBJICHUS;
JIMarHOCTHKH U YIIPABICHUS, OCHOBBI ITPOCKTUPOBAHUSI
MPUTOTHBIE IS POOOTOTEXHUYECKHX CHUCTEM;
MPAaKTUIECKOTO MPUMEHEHHUS
B cepe cBoei
poheCCHOHATIBHOM
JICATEIbHOCTH
CnocoGeH BBINOIHATD
TexHonoruueckas MpaKkTUKa
9KCIICPUMEHTBI T10 (yueOHas);
3aJlaHHBIM METOAUKAM U i
6 H6 A [peaaumioMHas NpaKkTHKA,
OOPAbATLIBATE PESYIILTATEL ¢ Applications of Earth Remote
OIIK-9 MIPUMEHCHAEM Sensing:
COBPEMEHHBIX !
p MeTo/ bl ONTUMATIBHOTO
HH(pOpPMAITMOHHBIX )
N YIpaBJICHUS;
TEXHOJIOTHI ¥ TEXHUYECKUX
CPEJICTB
Crnocob6eH npoBOJUTh
BBIYUCITUTEIIbHBIC
IKCTIEPUMEHTHI C TexHonornyeckas mpakTHKa
HCIOJIb30BAHUEM (yuebHas);
K-1 CTaHJAPTHBIX POTPAMMHBIX HayuHo-uccnenoBarenbsckas
CPEJICTB C LIEJIBIO TOTyYSHHUS pabora;
MaTeMaTHYECKUX MOJIeIei [penaumuioMHast MPaKTHUKA;
MPOIIECCOB U OOBEKTOB
aBTOMATH3AIIUU U
yIpaBJICHUs

* - 3aMOJIHSACTCS B COOTBETCTBUM ¢ MaTpuiei kommnereHnuii u CYII OI1 BO
** - 3NIeKTUBHBIC TUCIUILIMHEI /TIPAKTHKH




4. OFBEM JJVCHUILJIMHBI U BUbI YYEBHOH PABOTHI

Oo6mmas TpyaoeMKoCcTh aucuuruinabl « MTHpopMaTHka u MporpaMMHUPOBAHKE» COCTABISIET «20» 3aU4eTHBIX €IUHUIL.
Tabauya 4.1. Buowvl yuebHoli pabomvl no nepuooam 0C80eHUs 00pA308aAMENbHOU NPOSPAMMbL BbICULIE20 00PA308AHU Ol OYHOU Dopmbl

00yuenus.

. Cemectp(-b1)

Bun yueOHoii paGoThI BCEI'O, ak.u. 1 > 3 7 5

Konumaxmmnas paboma, ax.u. 320 36 68 72 72 72
Jlexuuu (JIK) 160 18 34 36 36 36
JlaGopartopusie pabotsl (JIP) 160 18 34 36 36 36

IMpaktuueckue/cemunapckue 3ansatus (C3) 0 0 0 0 0 0
Camocmosmenvras paboma 0by4arowuxcs, ax.u. 346 72 85 108 36 45
Koumponw (sx3amen/3auem c oyenkou), ax.u. 54 0 27 0 0 27
Oo0masi Tpy10eMKOCTH T CHUIIHHBI aK.4. 720 108 180 180 108 144

3a4.e. 20 3 5 5 3 4

O6m1ast TpyA0€MKOCTh TUCIHUIUIUHBI «HpOpMaTHKa U TpOrpaMMUPOBaHUE» COCTABISAET «20» 3a4ETHBIX €IMHMII.
Tabnuya 4.2. Buowl yuebHOU pabomvl no nepuooam 0C80eHUs 00pPA308AMENbHOU NPOSPAMMbL 8blCUIe20 00PA308aHUsL O 3A0UHOU HOopMbl

00yueHusl.
. Cemectp(-b1)

Bun yueOHOi#i paGoThI BCETI'O, ak.u. 1 5 3 7 5 6
Konumaxmmnas paboma, ax.u. 52 8 8 8 8 8 12
Jlexkuuu (JIK) 26 4 4 4 4 4 6
JlaGoparopusie pa6otsl (JIP) 26 4 4 4 4 4 6
IMpaktuueckne/cemunapckue 3austust (C3) 0 0 0 0 0 0 0
Camocmosmenvhas paboma 0b6y4arowuxcs, 634 60 132 96 96 127 123
ax.u.

Koumponw (ax3amen/3auem ¢ oyenkoul), ax.u. 34 4 4 4 4 9 9
OO0masi TpyA0eMKOCTb JUCHHILTAHBI aK.4. 720 72 144 108 108 144 144
3a4.e/1. 20 2 4 3 3 4 4




5. COAEPKAHUE JUCIUIIJINHBI

Tabauya 5.1. Codeporcanue oucyuniunsl (Mo0yis) no euoam y4ebHou pabomuol

Bun
Homep | HammeHnoBaHue pasnena "
Copep:xanue pa3aesa (TeMbl) yueOHoit
pasgena AUCHHUILTUHBI %
padoThI
11 OcHoBHbIe TOHATHSL. [Ipenmer u 3amaun K
' HHOOPMATHKH
1.2 HNudbopmanms u e€ cBoHcTBa JIK, JIP
ApundmernuecKkre 1 JJOTHIECKHE OCHOBBI pabOTHI
13 pu¢p P JIK, JIP
Wndopmanns u 3BM
Paznen 1
nHpOpPMaTHKa 14 KomupoBanue naGopmMauu JIK, JIP
15 ITepcrieKTHUBBI pa3BUTHsI HHPOPMATHKH JIK
CoBpeMeHHBIE aCIIEKThI IPOrPaMMHPOBAHUSL.
1.6 Knaccudukarus u 001acTi mpruMeHEHUS JIK
COBPEMEHHBIX SI3bIKOB ITPOrPaMMHPOBAHUS
2.1 Hcropust pa3BuTHs U Kiaaccudukaiwst 9BM JIK
Apxutextypa O9BM. CocTaB BEIUNCINTEIBHON
2.2 P yp JIK, JIP
CHCTEMBI
Paznen 2 | BeruncnuTenbHble TEXHUKA 23 [TpuHIMOB! QyHKIMOHUPOBAHUS SJIEMEHTOB JIK. JIP
) BBIYMCJIMTEJIbHON CUCTEMBI ’
Komnsrotepnsie cetu. KinueHT-cepBepHas
2.4 P PBEp JIK, JIP
apXMTEKTypa
IIporpammuoe 3.1 CucteMHOE IpOorpaMMHOE o0ecreueHue JIK, JIP
Pa3znen 3
obecrieucHue 3.2 [pukiagHOE MpOrpaMMHOE 00eCcIeUeHUE JIK, JIP
41 Oransl pemeHus 3aa4u npu nomomu 3BM JIK
OCHOBHBIE TTOHATUSA
4.2 Mogenu 1 ux KnaccupuKanus JIK, JIP
Paznen 4 |MoxenupoBaHus u -
[onsiTre u coiictBa anroputma. CriocoObl
aIrOpUTMHU3AINHT 4.3 JIK, JIP
OIIMCAaHMS aNrOPUTMA
Murepnperatop. ba3zoselii cunTakcuc. Moaens
5.1 prperaTop A JIK, JIP
naMaTH. THIbI TaHHBIX
5.2 Jlornueckue KOHCTPYKUMH. LIMKIIbI M BETBICHUS JIK, JIP
Oyukmun. [lepenaga aprymenToB. O0nacTh
SI3BIK TpOrpaMMHPOBaHUS 5.3 YHEH el pry JIK, JIP
Pasnexn 5 Python BuauMocTu. CTEK BBI30BOB
Pabora ¢ ¢aitmamu. CBoiicTBa M BUIBI (PaiIIOB.
5.4 JIK, JIP
Cepuanmsanusi JaHHBIX
Bbnounast opranuzanust nporpammel. Moaynu u
5.5 P Lt fiporpan o JIK, JIP
MaKeThl. MeHepKep MakeToB pip
Buzyanuzanus qaHHBIX IPH HOMOIIN ONOINOTEKH
bubnuoreku Python s 6.1 Matglotlib A A p 1 JIK, JIP
Pazpnen 6 |perieHus HayYHBIX U —
Pemenne 3a1a4 cTaTUCTUKY M IMHEHHOH anreOpsl
NIPUKJIAHBIX 3a7a4 6.2 JIK, JIP
pu oMot 6ubarorek NumPy u Pandas
OCHOBHBIE TAPATUTMBI U KX OCOOCHHOCTH:
71 MpOoIieTypHOE MPOTrpaMMHUPOBAHNE, K
' 00BEKTHOOPHEHTHPOBAHHOE IIPOTPAMMHUPOBAHHE,
(YHKIHOHAJIBHOE MPOTPaMMHPOBAHHUE
OOBEKTHO-OPHEHTHPOBAHHOE MIPOTPAMMHUPOBAHIE B
s3pike Python. Makancynsamnus, nomumopduzm
[Mapagurms 7.2 Y YL, pou3m, JIK, JIP
Paznen 7 HacienoBanue. Kimaccel 1 00bexThl. Hacnemosaune
POrpaMMHUPOBAHUS
KJIACCOB
@OyHKINOHAIBHOE MPOTrPaMMHPOBAHHUE B SI3bIKE
7.3 Python. AHOHUMHBIE PYHKINU: CHHTAKCHUC U JIK, JIP
KOHTEKCT MCIIOJIb30BaHMus. JlekopaTopbl GyHKIMHA
74 BusyanpHo-61104HOE IPOrpaMMHUpPOBaHKE, KaK P
' WHCTPYMEHT CO3/1aHusl U ynpasieHus: VR-mupamu
8.1 Bas3oBble CTPYKTYpBI JaHHBIX U UX CBOMCTBA JIK, JIP
82 CraHgapTHBIC CTPYKTYPHI IaHHBIX s13bIKa Python u JIK. JIP
' 0CcO0CHHOCTH PabOTHI C HUMH ’
Pasnen 8 | CTpyKTyphl JaHHBIX
I'padoBas crpykrypa nanusix. bubanorexu Python
8.3 peanuzytonye rpadoByIo CTPYKTypy AaHHBIX U JIK, JIP

0COOEHHOCTH pabOThl ¢ HUMU




Bun

Homep | HanmeHoBaHme pa3nesa .
Coaep:xanue pasaesa (TeMbl) yueOHOM
pa3nena AVCHUILTHHBI %
padoThI
[ToHsiTHE BHIYUCICHUS U BBIYACIUMOCTH.
9.1 JIK
Knaccudukarms anropurmoB. Mamussl TeropuHra.
Paszen 9 | Asropmisr 9.2 OI1IcHKA CJI0KHOCTHU aJITOPUTMOB JIK, JIP
A p 9.3 AJTOPUTMBI COPTHPOBKHU JIK, JIP
9.4 AJNTOpUTMEI IOUCKA JIK, JIP
9.5 AnropuTMEl Ha rpadax JIK, JIP
@OyHKIMOHABHBIE BO3MOKHOCTH OMOINOTEKH
Bubmuoreku Python mis 10.1 YHKIL JIK, JIP
Paznen SciPy n ocobeHHOCTH pabOThl C HUIMHU
PELICHUS HAy4YHBIX U
10 @OyHKINOHABHBIE BO3MOKHOCTH OMOINOTEKH
MIPUKJIAHBIX 3a/a4 10.2 JIK, JIP
SymPy u ocobeHHOCTH pabOTHI ¢ HUMH
111 Hcropust pa3BUTHS U OCHOBHBIE (DYHKIINU K
) OTICPAITMOHHBIX CHCTEM
11.2 OcHOBBI pPabOTHI B KOMaHJIHOM HHTEPIPETATOPE JIP
Paszien | OCHOBEI OMepAIHOHHbIX ApPXUTEKTypHBIE OCOOCHHOCTH TIOCTPOCHUS
11 cucTeM 11.3 P yP p JIK
OTIePALIMOHHBIX CHCTEM
11.4 YmpasiieHre IpoIeccaMy U aMsAThIO JIK, JIP
11.5 YmpasiieHHe BBOJIOM-BBIBOJIOM JIK, JIP
121 HUcropus pazsutuss CKB. OcHOBHBIE KOHLIENIUU U TIK
Paspen |CucteMbl KOHTPOIS ' tepmuHbl. Kimaccudukanus u coppemennsie CKB
12 Bepeuii (CKB) 122 HUcnonp3oBanue Git u opraan3anus padodero P
' IpoIiecca CO3JaHus IPOTrPaMMHOTO 00eCTIeUeHHUS
HUctopus pa3Butus, 0COOCHHOCTH B 00J1aCTh
13.1 P P ' JIK
puMeHeHHs si3biKa C
OOBsBIICHUE U OTIPENIEICHUE TEPEMEHHBIX. THITBI
13.2 pet P JIK, JIP
nepeMeHHbIX. [Ipeobpa3oBaHue TUIIOB.
Paznen | OcHOBBI A3bIKa Apudmernueckre 1 JOTHYECKHE ONepaTophl.
13 nporpammupoBasus C 13.3 [TobuToBEIE OonepaTopsl. Ilpuopurer u mopsaok JIK, JIP
BBIYHCIICHHSI.
VYnpasisitonye KOHCTPYKIUH. BeTBieHe 1 LUKIIbI,
134 omepaTopsl 0€3yCIIOBHOTO MEepexoaa u JIK, JIP
MHOECTBEHHOI'O BEIOOPA
Oynkunyu. CHHTaKCHYECKUE KOHCTPYKIMHU ISt
a60ThI ¢ HPyHKIMAMU: 0OBABICHHE, ONPEAeTICHHE
1“1 P Py > OIS * | JIK, JIP
BbI30B. Pexypcusi. Ctek Bb130BOB. biiounas
CTPYKTYpPa IPOTPaMMBI
Paznmen | ®yHKIUE U CTPYKTYpa Brenrane nepeMeHHBIE B 001aCTh BUIUMOCTH.
14 MIPOTPaMMEI 14.2 CraTHyecKue U pEeTUCTPOBHIC IIEpeMEHHEIE. JIK, JIP
3arosioBovHBIC (hailIbL.
[ponece kommusiiuu porpamm. [Ipemnporeccop,
14.3 BKJIIOUeHHE (paityia, MakporocTaHoBKa, yciaoBHas | JIK, JIP
KOMIWJISILHS
15.1 Vkaszatenu u agpeca. YKa3areiau U apryMeHTbI JIK, JIP
byHKIIMN
Paznen 15.2 MaccuBsl. AapecHas apudMeTrKa JIK, JIP
VYkaszaTtenu U MacCUBbI
15 15.3 Ykazatenu Ha ykazarenu. Muoromepubie maccuBbl | JIK, JIP
154 ApryMeHTH KOMaHAHOH CTPOKH. YKa3zaTelu Ha JIK, JIP
¢yaxunu. CrioxHble 00BSBICHUS
16.1 OCHOBBI paboTHI cO CTpyKTypaMu. CTpyKTYpHI JIK, JIP
Paznen CIDVKTVDEL ¢yHKIMK. YKa3aTenu Ha CTPYKTYPBI
16 PYKTYP 16.2 OmnpeneneHne HOBBIX THIIOB JIK, JIP
16.3 OObenvHEHNs] 1 OUTOBBIE MMOJIS JIK, JIP
17.1 CraHgapTHBIE CpPEICTBA BBOJA-BRIBOJIA JIK, JIP
CIuCKH apTyMEHTOB NIEPEMEHHOM JUTHHBL.
Paszen 17.2 PTYMEITTOB TP s JIK, JIP
17 Omnepariu BBo/1a-BEIBOIA DopmaTupOBaHHbIH BBOJ
17.3 Yrenue u 3anuch Haiion JIK, JIP
17.4 O06paboTka ommOOK JIK, JIP
Pasnen Omnepanun co CTpoKaMu. AHaIu3, KJIacCU(pUKALIS
A CranmaptHast OHOIMOTEKA 18.1 pan p buxan JIK, JIP
18 1 IpeoOpa3oBaHie CHMBOJIOB




Bun

Homep | HanmeHoBaHme pa3nesa .
Coaep:xanue pasaesa (TeMbl) yueOHOM
pa3nena AACHHILTAHBI %
padoThI
18.2 Brinonnenne koMaH. YpaBieHHe NaMsAThIO JIK, JIP
Maremaruuecku HKIuU. ['enepar JTy4aiHbIX
183 eMaTHYecKue QyHKII eHepaTop ciyda JIK, JIP
qrcel
Hcropust pa3BuTHS, OCOOEHHOCTH U 00J1aCTh
191 JIK
npuMeHeHus si3pika C. Otnnuus s3p1koB C u CH+
Tunel u 00bsiBNeHuA. [IpocTpancTBa UMeEH.
19.2 00 e POCTpaHCTBA UME JIK, JIP
Paznen |OcHOBEI A3bIKa YkaszaTenu, CCbUIKH, MaCCUBBL U CTPYKTYPbI
19 nporpammupoBanus C++ 19.3 Beripaxenus u onepatopsl. DyHKIMH JIK, JIP
19.4 Wckmouenus. KiroueBrie crioBa throw, catch JIK, JIP
Hcxonnst Wbl ¥ porpaMMbl. Pa3ienbHas
195 CXOMHBIC (ha porpa 371e K
KOMIFUISIIHS
Kraccer u 00bexThl. UsneHsl kiacca. KOHCTpyKTOPEI
1 IeCTPYKTOpHI. KoMImo3uIms Kiiaccos.
20.1 AACCTPYICTOP h JIK, JIP
Momuduxarops! noctyma. [leperpyska metomos
KJacca.
Ileperpyska onepanuii. @yHKIMH-ONEPALINH.
20.2 JIK, JIP
Pazmen | MexaHU3MBI aOCTpaKkIuu Omnepanmu npuBeaeHus Tunos. J[py3bs Kiacca
20 (OO0II) HacrenoBanme kinaccoB. [Ipon3BomHBIC KITaCCHI
20.3 Bupryanbubie pynkunu. KnaccoBble nepapxuu u JIK, JIP
a0CTPaKTHBIE KJIACCHI
[Tabnousl. Onpenenenue madinoHa.
204 Konkperuzanus mabiaoHoB. [IpoBepka TUIIOB. JIK, JIP
ITabnous! hyHkimu. Crenuann3aius
21.1 O0paboTtka omuboK. ['pynnupoBka UCKITIOYCHUN JIK, JIP
21.2 [lepexBaT UCKIIOUEHUH. YIIpaBlIeHHE pecypcamMmu JIK, JIP
Pasnen N =
21 O06paboTKa UCKITFOUYCHU I 21.3 Crenudukanysi UCKIIOYEHUI JIK, JIP
Hckmouenus 1 3pGeKTUBHOCTh. AbTEPHATHBBI
21.4 JIK
006paboTke ommuboK
291 [IpoekTupoBaHue HepapXuH KIaccoB. JIK, JIP
Paznen TpauIMOHHbIE HEPAPXUU KJIACCOB
22 Hepapxuu Knaccos MHOeCTBEHHOE HacJeI0BaHUE U KOHTPOJIb
22.2 P JIK, JIP
JIOCTyTIa
23.1 CranmapTHBIC KOHTEHHEPHI JIK, JIP
23.2 AJTOPUTMEI U Ki1acchl GYHKIHOHAIBHBIX 00bekToB | JIK, JIP
Pasnmen |CranmaptHas OuOIHOTEKA
23 STL 23.3 HTepaTopsl B aITIOKaTOPHI JIK, JIP
234 CTpOKH ¥ IOTOKH JIK, JIP
23.5 Kimaccel nui MaTeMaTHYeCKUX BBIYUCICHUI JIK, JIP
24.1 OCHOBHBIE TOHATHS U TTOIXO B JIK
[Ipob6nemsl pa3pabOTKK CIIOKHBIX MTPOTPaAMMHBIX
24.2 P basp Porp JIK
CHCTEM
Pazgen |TexHomorus 243 BbriouHo-uepapxuueckuil moaxoa K CO3JaHUI0 K. JIP
24 IIPOrpaMMUPOBAHHUS ' CJIO’KHBIX CUCTEM ’
244 JK¥M3HEeHHBIH MK 1 3Tarnbl pa3paboTKH JIK, JIP
HKa Ka4eCTBa II B AHUS
o4 5 One ec POLIECCOB CO3]L TIK
MIPOTrPaMMHOT0 00ecIeYeHus!
TeXHOTOrHYHOCTh MPOTPAMMHOT MICYCHUS.
251 €XHOJIO OCTb MPOTP oro obecreue JIK, JIP
Moyl ¥ MX CBOWCTBA
25.2 Hucxopsias u Bocxoasiiasi pa3padoTka JIK
[Tpuemsr oGecrieuenus
Paznen CTpYKTYpHOE H «HECTPYKTYPHOECY»
TEXHOJIOTUYHOCTH
25 25.3 nporpammupoBanue. CpeacTBa OIMHCaHUS JIK
[IPOrPAMMHBIX TPOYKTOB
CTPYKTYDPHBIX aJITOPUTMOB
254 Cruie opopmireHnst mporpaMmsbl. D HEKTHBHOCTD JIK, JIP
¥ TEXHOJIOTHYHOCTh
Krnaccudukarus nporpaMMHBIX TPOIYKTOB IO
Pasien Ornpenenenue TpedboBaHU 26.1 ¢yHKIHOHATBHOMY Ipu3HaKy. OCHOBHEBIE JIK
2H6 K IIPOTPaMMHOMY 9KCIUTyaTaIHOHHBIE TPeOOBaHUS
obecrieueHHIO Pa3paboTka TEXHUYECKOTO 3a1aHHs.
26.2 P s JIK, JIP

HpI/IHI_[I/IHI/IaJIBHBIe PEUICHUA HAYAJIbHBIX DTAIl0B




Homep | HammeHnoBaHue pa3nena
pasaena JUCHUILITHHBI

Bun

Coaep:xanue pasaesa (TeMbl) yueOHOM

padoThr*

IIPOCKTUPOBAHUSA

Paznen

27 CTpyKTYpHBI TOIX0A

AmHanu3 TpeOOBaHUI U OTIpe/iesieHne
crienuQuKaIMy IpU CTPYKTYPHOM TTOAXO/IE.
JnarpamMmel nepexo10B COCTOSIHUM,

27.1 (YHKIMOHAJIbHBIE THarpaMMBI, THarpaMMBbl JIK
MOTOKOB JaHHBIX. CTPYKTYpPBI JaHHBIX U
JrarpaMMbl OTHOIICHNI KOMIIOHEHTOB JaHHBIX.
MaremaTHuecKue MOJIENH 3a1a4

27.2

[IpoexTnpoBaHue TPOrpaMMHOTO 00ECTIEIEHHS IPU
CTPYKTypHOM noaxonae. CTpyKTypHas U
¢yHKIOHANbHAs cxeMbl. [lomarosast nertanu3anus.
Kapter KoncranTaitna. [IpoektupoBanust CTpyKTyp
JaHHbIX. [IpoekTHpOBaHUE Ha OCHOBE
JCKOMITO3UIIMHU JAHHBIX. Case-TeXHOJIOTHU

JIK, JIP

Paznen

o8 OOBEKTHBIN MTOIXOI

AwHanu3 TpeOOBaHUIl U OTIpe/iesieHne
crierudukanyy npu oobekTHOM nojxone. UML.
28.1 Omnpenenenre BapuaHTOB UCIIOJIb30BaHUS. JIK
ITocTpoeHne KOHLENTYaIbHOW MOAEIU IPEAMETHON
obsactu. OnHcaHne MOBEACHUS

28.2

[IpoexTupoBaHe MPOrpaMMHOTO 0OECTICYEHHS IPH
00beKTHOM noaxoze. PazpaboTka cTpyKTypHlI.
OmnpeneneHne OTHOUIEHUH MEX Ty 00bEKTaMU U
knaccamu. [IpoektupoBanue kinaccoB. KommoHnoBka.
Pa3memnenne pacipeieleHHBIX IPOTPAMMHBIX
cucteM. CrimpanbHast MOZETb Pa3pabOTKH

JIK, JIP

Paznen |TectupoBaHue
29 MIPOTPaMMHBIX IPOTYKTOB

29.1

Bunpl koHTpOJs KauecTBa. Py4HON KOHTPOJIB.
CrpykTypHOE U (yHKIIMOHAJILHOE TECTUPOBAHHE

JIK, JIP

29.2

TECTHPOBaHHE

MOleJ'H:-HOG, KOMIIJICKCHOC U OLICHOYHOC

JIK, JIP

* - 3anonHsgercs Toibko 1o OUHOM dopwme obyuenust: JIK — aexyuu, JIP — nabopamopuvie pabomut, C3 —
npaKmuiecKue/CeMunapcrue 3aHsamusl.

6. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUME JUCHUIIJINHBI

Tabnuya 6.1. Mamepuanvho-mexnuueckoe obecneuenue OUCYUNIUHBL

Tun aynuropuu

OcHamenue ayiuropuu

Crnenmnanu3npoBaHHoOe
yueOHOe/1adopaTopHoe
o0opynoBanme, IO u
MaTepHaJibl 1JIS1 0CBOEHUS
AUCIHUTLTUHBI
(mpu HEOOXOAUMOCTH)

JlexumnonHas

Aynutopusd Ui IPOBEICHUS 3aHATUI
JIEKIIMOHHOTO TUIIA, OCHAIIIEHHAs
KOMILIEKTOM CIICIIHAIM3UPOBAHHON MeOeH;
JOCKOU (9KpPaHOM) U TEXHUUYECKUMU
CpelICTBaMU MYJIbTUMEINA MPE3CHTAIIHH.

KomnberoTepHsbrit
KJ1acc

KomMrbroTepHbIii KI1acc J71sl MPOBEACHUS
3aHﬂTHﬁ, TPYHIIOBBIX U HHAWBHUAYAJIbHBIX
KOHCYJIbTAIH, TEKYIIETO KOHTPOJIS U
MIPOMEXYTOYHOM aTTeCTalluy, OCHAIlIEHHAs
MEePCOHAIbHBIMUA KOMIbIOTEPaMU (B
KoJim4yecTBe 15 mT.), JOCKOM (9KpaHOM) U
TCXHUYCCKUMU CPpCACTBAMU MYJIbTUMCIHA
MpEe3EHTAIN.




AyIuTopus Ul CAaMOCTOSITEIbHOW PabOThI
oOyuaromuxcs (MOXeT UCIO0Ib30BATHCS IS

TIst .
A . | MpoBeIeHUs] CEMHUHAPCKUX 3aHSATHI U
CaMOCTOSITEIILHOM .
KOHCYJIbTAIUH ), OCHAIIICHHAS KOMIUICKTOM
paboThI

CHEIHATTM3UPOBAHHON MeOeH 1
KomnbroTepamMu ¢ goctynom B DMOC.

* - ayauTOpHs I CAaMOCTOSATENFHON paboThl oOydatontixcs ykaspBaercss OBA3SATEJIBHO!

7. YAEBHO-METOJUYECKOE 1 TH®OPMAIIMOHHOE OBECIIEYEHHUE JUCIUITIJINHBI

Ocnoenas rumepamypa:
1.
- Undpopmaruka. bazosiit kypc. Cumonosuu C.B., CI16.:ITutep, 2011 — 640 c.
- Uzyuaem Python. Tom 1. 5-e uznanue. M. Jlytu, CII6.: Auanextuka, 2019 —
832 c.
- Python 3. Camoe neobxonumoe. [Ipoxopenok H., [Iponos B., CII6.: BXB-
[TeTepOypr, 2019 — 610 c.
2.
- SA3bik nporpammupoBanus C. bpaitan V. Kepauran, JI.M. Putun, M.: Bunbsmc,
2019 — 288 c.
- Kak nporpammupoBats Ha C. 7-e uznanue. X. [ewren, I1. [eiiten, M.: BUHOM,
2017 — 1000 c.
- SA3bik nporpamMmmupoBanus C. Jlekiuu u ynpaxsenus. Ctusen IIpara. M.:
Bunesamc, 2015 — 928 c.
- Anroputmsbl. CripaBoyHuk ¢ mpuMepamu Ha C, C++, Java u Python. Xaiineman
Jx., [ommuc I'., Cenxos C., CII6.: OOO "Anbda-kuura", 2017 — 432 c.
3.
- 31k iporpammupoBanust C++. Crpaycrpyn b., Mapteinos H.H., M: bunowm,
2011. - 1135c.
- Kax nporpammupoBats Ha C++. 8-e uznanue. X. Jewiren, [1. Jleliten, M.:
bunowm, 2020 — 1032 c.
- C++. Cesamennsle 3Hanus. [proxepct C., CI16.: Cumson [Lmtoc, 2012 — 240 c.
- [TaTTepHbI 00BEKTHO-OPUEHTUPOBAHHOTO IIpoekTUpoBaHus. ['amma 3., Xenm P.,
Hxoncon P., Bmuccunec JIx., CII0.: [Tutep, 2020 — 448 c.
- Anroputmsbl. CripaBoyHuk ¢ mpuMepamu Ha C, C++, Java u Python. Xaiineman
Hx., [ommuc I'., Cenxos C., CII6.: OOO "Anbda-kuura", 2017 — 432 c.

Jononnumenvnas numepamypa:
1.
- The Computer Science Book: A complete introduction to computer science in
one book. Johnson Thomas, Canada: Leanpub, 2020, — 410 p.
- ABTOMaTH3a1Msl PyTHHHBIX 3a/1a4 ¢ momolsio Python: npaktuueckoe
pYKoOBOACTBE JUIs HaunHaroumx. Ceeirapt Oi., M.: "N/ Bunssamc", 2017 — 592 c.
- Knaccuueckue 3amaun Computer Science Ha si3pike Python. Komerr /1. CII6.:
[Tutep, 2020 — 256 c.
- bonbias kaura npoekros Python. Ceeiirapt On. CII06.: [Tutep, 2022 — 432 c.;
- Uzygaem Python: mporpammupoBanue urp, BU3yaiusanus JaHHBIX, BeO-
npunoxenus. Matusz O. CII6.: [Tutep, 2020 — 512 c.
2.
- ATOpPUTMBI: IOCTPOEHUE, aHAJN3 U pean3alis Ha A3bIKe IPOrpaMMHUPOBAHUS
Cu. Bopoxuos A.B., Bunokypos H.A., MockBa: M®THU, 2007 — 452 c.
- [IporpammupoBanue u napopmarruka. AHTOHIOK B.A., UBanos A.Il., Mockga:
Ousnueckuit pak. MI'Y um. M. B. Jlomonocosa, 2015 — 64 c.




- Pro Git. Version 2.1.x. Scott Chacon, Ben Straub, USA, New York: Apress,
2020 — 506 p. URL.: https://git-scm.com/book/en/v2
3.
- O0BeKTHO-OpUEHTHPOBaHHOE MbIlLIeHue. Baiichensn M., CII6.: [Tutep, 2014
— 304 c.
- O0BEKTHO-OpPUEHTUPOBAHHOE MporpammupoBanue: [Ipaktukym. [1aBioBckas
T.A., Ulynak FO.A., CII6.: ITutep, 2006. — 265 c.
- CTpyKTyphI U aITOPUTMBI 00pAOOTKH JaHHBIX: 00BEKTHO-OPUEHTUPOBAHHBIIH
noaxox u peanusanus Ha C++. Kybenckuit A.A. CII6.:bXB-IlerepOypr, 2004 — 464 c.
Pecypcwi ungopmayuonno-menexomMmyHuKayuoHHou cemu « Mnmepuemy»:
1. ObC PYIH u croponnue 9bC, K KOTOPBIM CTYJEHTHl YHUBEPCUTETA UMEIOT JOCTYII
HA OCHOBaHUH 3aKJIIOYCHHBIX JOTOBOPOB
- DnekTpoHHO-0mommoTeunas cucrema PYJIH — ObC PY JIH
http://lib.rudn.ru/MegaPro/Web
- OBC «YuuBepcuteTckas 6ubianoreka onnann» http://www.biblioclub.ru
- OBC IOpaiit http://www.biblio-online.ru
- OBC «KoncynbTant ctyneHtay www.studentlibrary.ru
- OBC «Tpouukuii MmocT»
2. ba3bl JaHHBIX U TOMCKOBBIE CHCTEMBI
- DJICKTPOHHBIN (HOH/T TPABOBON M HOPMATUBHO-TEXHUICCKOU JJOKYMEHTAIIUU
http://docs.cntd.ru/
- mouckoBas cucreMa SHaekc https://www.yandex.ru/
- mouckoBas cucreMa Google https://www.google.ru/
- pedeparuBHas 6a3a qanaberx SCOPUS
http://www.elsevierscience.ru/products/scopus/
Yuebno-memoouueckue mamepuanvt 051 camocmosamenbHou pabomul 0OY4aAOWUXCsL NPU
0C80eHUU OUCYUNTUHBL/MOOYAAE:
1. Kypc nexunii no aucuurummae « MTHpopMatrka u mporpaMMHpPOBAHUE).

* - Bce y4eOHO-METOAMYECKHE MaTepUalIbl Ul CaMOCTOATENBHOM paboThl 00yJaromuxcs
pa3MelarTcs B COOTBETCTBUU C JIEHCTBYIOIUM MOPAIKOM Ha cTpaHule auciuminasl B TYHUC!
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PA3BPABOTYMUK:

KaparynoB Makcum

JlouieHT OneroBuy
Jonsxcnocmo, BYIT Tloonuce Damunus 1. 0.
PYKOBOJUTEJIb BYII:
Paszymusiii FOpuit
3aBenyromuii kadeapoit HukonaeBuu
Jonoscnocmo BYIT Tloonuce Damunus U.0.
PYKOBOJMTEJD OII BO:
Pasymusii FOpuit
3aBenyromuii kageapoit Hukonaesuu
Honxcnocmo, BYTT Ioonuce Damunus U.0.
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