MuHHCTEpPCTBO HAYKH U BbIcIIero oopasosanusi P®
DenepanbHOE roCyJapCcTBeHHOE 0K0I:KeTHOE 00pa30oBaTe/IbHOE YUpPeKIeHNEe
BbICIIET0 00Pa30BaAHUA
«HanuoHanbHBIN HccIeI0BaTeIbCKUN yHUBepcuTeT « MIU»

Hanpagjienue noaroroBku/cnenuajabHocTh: 27.03.04 YupasiieHue B TEXHHYECKHUX CHCTEMAX
HaumenoBanue o0pa3oBare/ibHO NPOrpaMMbl: ABTOMATH3MPOBAHHBIE CUCTEMbI YIIPABJIEHUS
YpoBeHb 00pa3oBaHus: BbiclIee 00pa3oBaHue - faKkajlaBpuaT

®opma o0yuyeHus: 3aouHast

PabGouyasi nporpaMmma IuCUUIIMHBI

IMPOI'PAMMMPOBAHUE
BJaok: Baok 1 «/Iucuuniunsl (MoxyJim)»
YacTh 00pa3zoBaTe/iLHOM OGs3aTenpnast
NMPOrpaMMbl:
Ne qucHMIUIMHBI 10 y4eOHOMY B1.0.03.06
TJIAHY:

1 cemecrp - 4;
2 cemecTp - 4,
BCero - 8

TpynoeMKOCTh B 3a4eTHBIX
eIMHULAX:

Yacos (Bcero) no yueoHomy
MJIAHY:

288 yaca

1 cemectp - 8 yacos;
Jlekuuu 2 cemecTp - 8 yacos;
Bcero - 16 yacos

1 cemectp - 4 yaca;
IIpakTnyeckue 3aHATHSA 2 cemecTp - 4 yaca;
Bcero - 8 yacos

JlaGopaTopHble padoThI He Mpe1yCMOTPeHO Y4eOHbIM IJIaHOM

1 cemecTp - 2 yaca;
KoncyabTanuu 2 ceMecTp - 2 yaca;
Bcero - 4 yaca

1 cemectp - 128,5 yaca;
CamocrosiTesibHasi padoTa 2 cemecTp - 128,5 yaca;
Bcero - 257,0 yaca

B TOM uncJje Ha KII/KP He NMpeyCMOTPeHO0 YUeOHbIM IVIAHOM

1 cemectp - 1,2 yaca;
HNnas koHTaKkTHasi padoTa 2 cemectp - 1,2 yaca;
BCero - 2,4 yaca

BKJIOYAS:
TecTupoBanue
Pemenne 3agau

HpomemyTquaﬂ aTTrecrauud:

3auer ¢ o1leHKOH 1 cemectp - 0,3 yaca;
JK3amMeH 2 cemectp - 0,3 yaca;
Bcero - (0,6 yaca
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NPOI'PAMMY COCTABMUJI:

[IpenoaBarenn
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MNognucaHo anekTpoHHoi nognuckio ®r6OY BO «HUY «M3U»
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Waentuduratop
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J.B. Bepminnaun

3aBeyIOIIMI BBITYCKAIOIICH
kadenpoi

MoanucaHo 3NeKTPOHHON nognuckio $TEOY BO «HUY «M3IU»

Ceefenua o Bragensue L3N M3aKn

Bnageney,

Bobpskos A.B.

Wpentndukatop

R2c90f415-BobriakovAV-70declf3

A.B. bobGpsikoB




1. EJIX 1 3AJAYHN OCBOEHMUSA JUCIIUITJIMHbI
eab ocBOeHUS] TUCHUILIMHBI. MIPHUOOpETEHUE CTYACHTaMU 3HAHMM M HABBIKOB MO pa3paboTke
QJITOPUTMOB U IIPOTPAMM U UX OTJIAJKE B OJTHOM U3 COBPEMEHHBIX CPEJl IPOIPaMMHUPOBAHNUS

33[{3‘11/1 AUCHHUITIMHbI

- 1aThb CUCTEMAaTHU4ECKHE 3HAHMsI 10 OCHOBAM aJIrOPUTMU3ALUHY;
- OBJIQJICHUE CTPYKTYPHBIM IIOJXO/0M K pa3paboTKe IpOrpaMM;

- 03HAaKOMUTb C OCHOBHBIMU KOHCTPYKIUSIMHU aJIFOPUTMHUUECKOTrO si3bIKa (Cn);

- HAY4YMTh UCIOJIb30BATh IPOrPAMMHBIE CPE/ICTBA JIJIs PEIIEHUs IPAaKTUUECKUX 3ajiay;
- OBJIQJICHUE HABBIKAMH Pa3pabOTKU MPOTpaMM B OJTHOW M3 COBPEMEHHBIX CpeJl

IPOrpaMMHUPOBAHUS.

dopmupyembie y 00y4aronierocs KOMneTeHIHH U 3alJIaHUPOBAaHHBIE Pe3yJIbTaThl 00yUeHHs 110
JTUCHHUIIIINHE, COOTHECEHHBIE C HHAMKATOPAMHU JOCTHKEHUS KOMIIeTEeHIHI !

Koa m HauMeHOBaHHue
KOMIIeTeHIINH

Kox 1 HamMeHOBaHHe
HHIMKATOPA T0CTHXKEHUS
KOMIIETEeHIINH

3anaHupoBaHHbIE Pe3yJbTATHI 00yYeHH s

OIIK-6 Cnocoben
pa3pabaThiBaTh U
UCIIOJIB30BaTh aJITOPUTMBI U
IPOrPaMMbI, COBPEMEHHBIC
UH(POPMAIMOHHBIC
TEXHOJIOTHUH, METOJIBI 1
CpecTBa KOHTPOJI,
JTMArHOCTHKY U
yIIpaBJICHUS, IPUTOTHBIC
JUTSI TIPAKTUIECKOTO
NpPUMEHEHHUS B cepe CBOeCH
npodecCuOHATbHON

e TEIbHOCTH

N I-1lonk-e Mcionb3yer
COBpPEMEHHBIE
UH(POPMAIIMOHHBIC
TEXHOJIOTUH U IPOTPAMMHOE
o0ecrieyeHne Npy PEIICHUU
3aa4y npodeccruoHanbHON
JeSITeIIbHOCTH

3HATh:
- METOIbI pa3pabOTKK aITOPUTMOB TIOUCKA,
00paboTKM U aHAIM3a JaHHBIX;

- OCHOBHbBIC BHYTPEHHHE U BHEIITHHE
(dbopmaTsl IpeACTaBICHUS JAaHHBIX;

- OCHOBHBIE 3TaIbl pa3pabOTKH MPOrpamMm
U KPUTEPHUU KayecTBa MpOrpaMm;

- HA3HAYCHUE MOANPOrPaMM, TpeOOBaHUS
K ITOANPOTrpaMMam, IpaBuiia COCTABICHUS
Y BBI30BA MOANPOTPAMM.

YMETh:
- IPUMEHSTH HUCXOJISATINIA CITOCO0
MPOEKTUPOBAHUSI IPOTPAMM C
HCIIOJIb30BAaHUEM TIOIITPOTPaAMM;

- aHAJIM3UPOBATH 3314y, COCTABIIATh €€
BHEIIIHIOIO CIielr(PHUKaInIo;

- HCTIOJIb30BaTh OCHOBHBIE BHYTPEHHUE U
BHEITHUE (OpMAaTHI pECTaBICHUS
JAaHHBIX;

- pa3pabaThIBaTh AJITOPUTMBI C
MCIIOJIb30BaHUEM OCHOBHBIX
QITOPUTMHUYCCKHUX CTPYKTYP.

2. MECTO JUCIUILIVHBI B CTPYKTYPE OBPA30OBATEJBHOM ITPOT'PAMMBI BO

JucuuniamHa OTHOCHUTCS

K OCHOBHOM mpodeccHoHambHON 00pa3oBaTeIbHON MpOrpaMme

ABToMaTu3upoBaHHble cuctembl ympasieHus (nanee — OIIOII), nanpasnenust nmoaroroBku 27.03.04
VrpaneHue B TEXHUYECKUX CUCTEMaX, YPOBEHb 00Opa30BaHUsI: BICIIEe 0Opa3oBaHue - OaKaiaBpuar.

baszupyercs Ha ypoBHE cpeHETO 001ero 00pa3oBaHMsL.

Pe3ynbrarhl 00yueHus, MOTy4EHHbIE IPYU OCBOEHUH UCUUIUIMHBI, HEOOXOIUMBI IPU BBITTOJTHEHUN
BBIITYCKHON KBaTM(PUKAIMOHHOMN pabOoTHI.




3. CTPYKTYPA U COAEPKAHUE JUCHUIIJINHbI

3.1 CTpyKTypa THCHUNIHHBI
OO01as TpyJI0eMKOCTh JUCHIUTUTMHBI COCTABIISIET 8 3a4eTHBIX euHMII, 288 Jaca.

Pacnipenenenue Tpy10eMKOCTH pa3zena (B 4acax) Mo BUJIaM y4eOHOI paboTh

Pasesb1/TeMbl § 5| e ™ S
Ne JTUCIUTUTAHBL/ (D OPMBI g 2|8 OHTaKTHAA paboTa cp CopneprkaHue caMOCTOSTENTFHON paboThl/
/i IPOMEXYTOTHOM o &| 3 Koncyubraums UKP PaGora s | LOATOTOBKA K METONYECKUE YKa3aHHsI
aTTeCTAIH 8 g | © |Jlex | Jlab | Ip — - VKK | TK A cemectpe | ATTECTALMH
m P /KOHTPOJTB
1 2 3 4 5 6 7 8 9 10 11 12 13 14 15
1 Bgenenue B 3500 | 1 2 - 15 - 0.50 - 0.30 - 30.7 - Camocmoamensnoe uzyuenue
POrpaMMHpPOBaHUE. meopemuueckoz0 mamepuana: N3yuenue
[TonsiTve NaHHBIX. JOIOIHUTENEHOTO MaTepHaa o pasieny
Tunel u CTpyKTYypsl "BBenenue B nporpaMMmupoBanue. [lonsrue
JaHHBIX JIaHHBIX. TUIIBI U CTPYKTYPHI TaHHBIX"
1.1 [TepBast nporpamma 15.80 1 - 1 - 0.25 - 0.15 - 13.4 - Ilo0z0mosKa K meKyuiemy KOHmMpoiio:
1.2 IMousTre TaHHBIX. 19.20 1 - |05 - 0.25 - 015 | - 17.3 - [ToBTOpeHue MaTepuana o paszieny "Bsejenue
TuIBI U CTPYKTYpPBI B IporpaMMupoBanue. [lonsaTie naHabIX. THIrs!
TMAHHBIX U CTPYKTYpHI JaHHBIX"
H3yuenue mamepuanog 1umepamypnbix
UCIOYHUKOB:
[2], m.1-2
2 Beenenue B 30.0 2 - 0.5 - 0.5 - 0.3 - 26.7 - Camocmoamensnoe uzyuenue
POrpaMMHpPOBAHUE. meopemuyeckozo mamepuana: zyuenue
Pa3paboTka nporpamm JOIIOJTHUTENBEHOTO MaTepHaa o pasJieny
2.1 Beenenue B 30.0 2 - 0.5 - 0.5 - 0.3 - 26.7 - "BeeneHue B nmporpammupoBanue. Pa3padborka
NIPOrpaMMHPOBAHUE. mporpamm”
Pazpabotka nmporpamMm Iloozomogka domauinezo 3adanua:
[ToaroroBka goMalHero 3a1aHNS HAIIPpaBIeHa
Ha OTPabOTKY YMEHHUI pelIeHus
npodeccroHaNBHBIX 33/1a4. JlomaiHee 3a1aHue
BBIJJAETCS CTY/ICHTaM I10 U3y4EHHOMY B pasJielie
"BBezneHue B mporpammupoBanue. Paspadorka
nporpamMm" mMarepuaiy. J[ONOIHUTETBHO
CTYACHTY HEOOXOIUMO U3yUUTH JTUTEPATYPY U
pazo0paTh IpUMeEPHI BHITIOJTHEHUS 10 T00HBIX
3aganuil. [I[poBepka toMamniHero 3agaHus
IIPOBOAUTCA 1TO MPEACTABIICHHBIM TMCbMCHHBIM
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pabortam.
H3zyuenue mamepuanog iumepamypHsix
UCHOYHUKOG:

[1], m.2
3 IMousitue 30.50 2 1.0 0.50 0.30 - 26.7 - Camocmosmenvroe usyuenue
HOAIPOTPAMM. meopemuueckozo mamepuana: Vzyuenue
Oynkiun Cu JOIIOJTHATEIEHOTO MaTepHaa 1o paseiy
3.1 Oo6ume cBeeHus O 15.30 1 0.5 0.25 0.15 - 134 - "TTonsitue noanporpamm. Oyrknnu Cu'
MOANIPOTPAMMAX U Ilodzomoexa domawnezo 3adanus:
GYHKIUSIX [ToaroTroBka JOMAIIHETO 3aJaHUs HAPaBJICHA
3.2 Oyukuuu Cu 15.20 1 0.5 0.25 0.15 - 13.3 - Ha OTPabOTKy YMEHUI pericHus
npodeccroHanbHbIX 33/1a4. JlomalHee 3ajanue
BBIJJAETCS CTY/ICHTaM I10 U3yYEHHOMY B pasJielie
"ITonarue nognporpamMm. dynkuun Cu"
Marepuainy. JlONmOJIHUTENBHO CTYACHTY
HE0OX0IMMO M3YYHUTh JINTEPATyPY U pazo0paTh
TPUMEPHI BBITOJTHEHUS HOJXOOHBIX 3aJaHHUH.
ITpoBepka HOMAIIHEro 331aHUs IPOBOJHUTCS 110
NpeCTaBICHHBIM IMCEMEHHBIM paboTaM.
H3yuenue mamepuanos numepamypHsix
UCHOYHUKOG:
[2], n.3
4 MsuorodaiinoBsie 30.50 2 1.0 0.50 0.30 - 26.7 - Camocmosamenvnoe usyuenue
IPOrpamMMbl meopemuyueckoz0 mamepuana: zyuenue
4.1 | Crpykrypa nporpammsl | 15.30 1 0.5 0.25 0.15 - 13.4 - JIOTIOJTHUTEJIBHOTO MaTepHaa o pasjieny
4.2 Kpatkue cBeneHust 0 15.20 1 0.5 0.25 0.15 - 13.3 - "MHorodaiioBbie mporpaMmar"
npenporeccope Cu Ilodz0mogKa K meKyuiemy KOHmMpoiio:
IToBTOpEeHue MaTepuana no pasaeny
"MHuoropaiinoBsie mporpaMmms!"
H3yuenue mamepuanos numepamypHsix
UCHOYHUKOG:
[1], m.4-5
3aueT ¢ OUEHKOH 18.0 - - - - 0.3 - 17.7
Bcero 3a cemecTp 144.00 8 4.0 2.00 1.20 0.3 110.8 17.7
Hroro 3a cemecTp 144.00 8 4.0 .00 1.20 0.3 128.5
5 Knaccol namsitu Cu. 33.65 2 15 0.6 0.35 - 29.2 - Camocmosmenvroe usyuenue
[Mousitue o meopemuyieckoz0 mamepuana: Vzyuenue
JMHAMHYECKUX JIAHHBIX JIOTIOJTHUTEJIBHOTO MaTepHaa o pasjieny
5.1 Krnaccel mamsiti Cu 17.55 1 1 0.3 0.15 - 15.1 - "Knaccer mamstu Cu. I[lonsitue o
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5.2

VYkazarenu

16.1

0.5

0.3

0.2

14.1

IUHAMHAYECKUX JaHHBIX"

Ilod2omogKa K meKyuiemy KOHmMpoIo:
IToBTOpenue maTtepuana no pasaeny "Kiaccst
namati Cu. IloHsiTHe 0 TMHAMHIYECKUX
TaHHBIX"

H3yuenue mamepuanog 1umepamypHbix
UCIOYHUKOG:

[2], .5

JnHamMu4deckue
MaCCHBBI

255

0.5

0.5

0.3

22.2

Camocmosamenbhoe ulyuenue
meopemuuecKozo nwamepuaa. I/I3yqu1/Ie

6.1

JnHamMu4ueckue
MaCCHBBI

255

0.5

0.5

0.3

22.2

JIOTIOJTHUTEIBHOTO MaTepraa 1o pasaery

" IluHaMHYeCcK1e MacCUBBI"

Iloozomogka domauinezo 3adanua:
[MoaroroBka goMalHero 3aiaHus HaIlpaBiIeHa
Ha OTPabOTKY YMEHUIl pelIeH s
npodeccrnoHaNbHBIX 3a/1a4. JlomalHee 3aganue
BBIJAETCS CTYACHTAM I10 U3yYCHHOMY B pa3Jielie
" luHaMHYECKHE MAaCCUBBI" MaTepuay.
JIOTIONTHUTENBHO CTYICHTY HEOOX0ANMO
U3Y4IHUTh JIUTEPATYpPy U pa3oOpaTh MPUMeEpEI
BBITIOJTHEHHS IOX00HBIX 3aanuil. [IpoBepka
JIOMAIITHEro 3aJIaHus! IPOBOJIUTCS MO
NPEe/ICTaBJICHHBIM TUCBMEHHBIM padoTaMm.
H3yuenue mamepuanog 1umepamypHbix
UCHIOUHUKOB:

[2], m.7-8

O6paboTtka
CHUMBOJIBHOI
nHpOpPMAUH

18.6

0.3

0.2

151

7.1

Oo6pabotka
CHMBOJIbHOM
nHdopmannu

18.6

0.3

0.2

15.1

Camocmoamenvroe usyuenue
meopemuyuecko20 mamepuana: Mzyuenue
JIOTIOJTHUTENBHOTO MaTepHaia o paszierny
"O6paboTka CHMBOJIBHOI HH(pOpMaIHN"
Ilodzomogxa domawne2o 3adanua:
[ToaroroBka joMaliHero 3a1aHKs HAaIIpaBiIeHa
Ha OTPabOTKY YMEHUI peleHus
npodeccnoHABHBIX 3a/1a4. JlomalHee 3aaHue
BBIIAETCA CTYACHTAM I10 U3YYEHHOMY B pa3iene
"O6paboTka CHMBOJIBHOI HH(OpMan"
Marepuainy. JlONOJHUTENIBHO CTYACHTY
HEO0X0IMMO U3yYUTh JUTEPATYPy U pa3o0pars
MIPUMEPHI BBITIOTHEHUS TOT00OHBIX 3aJaHHH.
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[IpoBepka qoMairHero 3aganus MPOBOJIUTCS IO
MPECTaBICHHBIM TUCBMEHHBIM paboTaM.
H3yuenue mamepuanos 1umepamypHsLx
UCIMOYHUKOB:
[1], m.4-5
8 daiinel B 30.25 2 - 1.0 0.6 0.35 - 26.3 - Iloozomoeka K meKywemy KOHmMpOJIio:
MIPOrpaMMHPOBAHUU U [ToBTOpenne maTepuana mo pasaeny "daiinst B
JOKYMEHTBI CIIOKHOM MIPOTPAaMMHPOBAHIH U TOKYMEHTHI CIIOKHON
CTPYKTYPBI CTPYKTYpHI"
8.1 Daiispl 13.15 1 - 0.5 0.3 0.15 - 11.2 - Camocmoamenvnoe uzyuenue
8.2 JIOKYMEHTHI CII0KHOM 171 1 - 0.5 0.3 0.2 - 151 - meopemuyueckozo mamepuana: Nsydenve
CTPYKTYPBI JONOJIHUTEIIBHOTO MaT€puaia 1o pasaciy
"®aiipl B IPOrpaMMHUPOBAHUHU U JOKYMEHTHI
CIIOKHOM CTPYKTYpBI"
H3yuenue mamepuanos 1umepamypHsLx
UCMOYHUKOB:
[1], m.7
DK3aMeH 36.0 - - - - - 0.3 - 35.7
Bcero 3a cemecTp 144.00 8 - 4.0 2.0 1.20 0.3 92.8 35.7
Hroro 3a cemecTp 144.00 8 - 4.0 2.0 1.20 0.3 128.5
UTOro 288.00 - 16 - 8.0 4.00 2.40 0.6 257.0

IIpumeuanue: Jlex — nexunu; JIab — naboparopHsie padboTsl; [Ip — npaktuueckue 3ausatust; KIIP — aynuTopHble KOHCYIBTALUU IO KYPCOBBIM
npoektam/padboram; MKKII — unanBu1yanbHble KOHCYIBTAIMH 110 KYpCOBBIM ITpoekTaM/padoram; I'K- rpynnoBsie KOHCYIbTAIMK 110 pa3jienaam
mucuuruinHel; CP — camocrostenbHas padorta crynenta; UKP — unas konraktHast padora; TK — Texymmii KoHTpodb; [TA — npomexyrouHas
aTTecTanus




3.2 KpaTkoe coaep:kaHue pa3iejioB
1. Beeoenue 6 npoepammuposanue. [lonamue oannvix. Tunvl u cmpyKmypbl OGHHbIX

1.1. IlepBas mporpamma
Crpykrypa nporpammsl. OniepaTopsl BBOJA U BBIBOAA.

1.2. [loustue ganubIX. TUIBI U CTPYKTYPBI JAHHBIX

CaoiicTBa suelku namMaTh. BXoliHbIe, BBIXOJHBIC, TPOMEKYTOUHbIE AaHHBbIC. THUIBI JIaHHBIX.
[IpaBuna 3amucu koHcTaHT. OOBSBICHUE MEPEMEHHBIX M MMEHOBAaHHBIX KOHCTaHT. BwIpaxkeHus.
IlonsTHE IpUCBaUBaHMUS.

2. Bseoenue 6 npocpammuposanue. Pazspabomka npo2pamm

2.1. Beenenue B mporpamMmMmupoBanue. PazpaboTka nporpamMmm

OCHOBHBIE TEXHOJIOTUYECKHE MPHUHLUIBI pa3padOTKU Mporpamm. AJTOPUTM U CHOCOOBI €ro
3anucu. [loHATHE KOMIMISAIMM ¥ WHTEpHpETanuu nporpamm. M3o0pakeHHe alrOpUTMOB B BHUJIE
6510Kk-cxeM. OCHOBHBIE CTPYKTYpbI anroputmoB. [Tonsatue maccuBa. CBsi3b MaCCUBOB M yKazaTellel.
[Tpumeps! pa3pabOTKH IPOTPAMM.

3. Houamue noonpozpamm. @yuxyuu Cu

3.1. O6mue cBeeHus 0 NOAIporpaMMax 1 (pyHKIUAX

[Tonstue moamporpamm. Hasnayenme mnommporpamm. CrocoObl mepefayd JaHHBIX MEXIY
IporpaMMoil M moanmporpamMMoii. Onucanue ¥ BBI3OB HOANporpaMmel. TloHsTHe GopMaibHBIX U
(akTHUeCKUX MapaMeTpoB MOAIPOrpaMMbl 3aMeHa (pOpMaIbHBIX apaMeTPOB Ha (aKkTHUECKUe "o
ccputke" 1 "mo 3HaveHuro". [logmporpaMmer o01ero Ha3HauYeHUS U (YHKIIUU.

3.2. ®ynknuu Cu
Onucanune pynkuuu. BozoB ¢pynkiuu. Mecro onucanus ¢pyakiuu B Cu-nporpamme. [Iprumepsr
pa3paboTKU MPOTrpaMM C UCHOIb30BAHUEM MOANPOrPAMM.

4. Mnozogaiinosvie npocpammol

4.1. CtpykTypa mporpaMMsbl

CtpyKTypa mporpamMmbl, COCTOSIIEH M3 OJHOTO WM HECKONbKUX (aitnoB. O0nacTe AeHCTBUS
uMeHHu. JlokanpHble W TIOOaNbHBIE MMEHAa. BpeMs >XKu3HM NaHHBIX. PacmonoskeHue MaHHBIX B
NaMsATH KOMIIBIOTEPA.

4.2. Kpartkue cBegenus o npemnpoieccope Cu
[TonsiTue o mpenpoueccopHoil oopaboTke. JupexktuBa makpoonpeznenenus #define. lupexktuna
#include Bxmrouenust painoB. JMpeKTUBHI YCIOBHON KOMITUIISLIH.

5. Knacewt navamu Cu. [louamue o Ounamuyeckux OaHHbIx

5.1. Kimaccer mamsitu Cu
Crarndeckue, aBTOMAaTHUYECKHE, TWHAMHUYecKHe naHHple. OOmacTh JEHCTBUA, BpeMs KHU3HH,
CEerMEHT NaMsTH JUHAMUYECKUX AaHHBIX. [[pyMeHeHne AMHaMUYeCKUX JaHHBIX.

5.2. Yka3zarenu



[Tonsite ykazarens. OOBbBsIBICHHWE yKazarene. Yka3aTenu-KoHCTaHTBL. Onepanuu Haf
yKa3aTesiMHu.

6. JHunamuueckue maccugnl

6.1. JImHaMu4yecKrue MacCHBBI
Cas3bp MaccuBOB ¥ ykazarenedl B Cu. Oynkiun Cu pacnpelelieHuss U OCBOOOXKICHUS TTaMSITH.
Oneparuu Cu++ pacnpeneneHus U 0CBOOOXaeHus naMaTu. [TapameTpsl GyHKIuI THIA THIT**,

7. Obpabomxa cumeoabHoU UHpopmayuu

7.1. O6paboTKa CUMBOJIBLHON MHGOPMAITII
CumMBOIBHBIN TUT. CTPOKOBBIC TUTEPATBI. AJITOPUTMBI 00pa0OTKH CTPOK. DYHKITUU M MAKPOCHI
JUTsE PabOThI C CHMBOJIBHOM WH(pOpMaIIeH.

8. Daiibl 8 NPOZPAMMUPOEAHUU U OOKYMEHMbL CLOHCHOU CIMPYKIMYDbL

8.1. Daitnbl
Obmee monstue ¢aiina B mporpammupoBanuu. [Iporpammuoe u ¢usmdeckoe ums Qaiina.
OTkpeITHE, 3aKpbITHE (hailiia, yTeHue U3 ¢aiiyia 1 3anuck B (Gaiin. TeKCToBbIe U TBOMYHBIE (ailiIbl.

8.2. JIOKYMEHTBI CIOXKHOU CTPYKTYPbI
Tun "crpykrypa". ®ynkuuu Cu ans pabotsl ¢ daiinamu. [Ipumeps! mporpamm, UCHOIB3YOMINX
¢aitnbl.

3.3. Tembl NpPaKTHYECKUX 3AaHATHI
1. OcHoBHBIE CpeficTBa 0OPaOOTKH TaHHBIX;
. DJIeMEeHTBI TEOPUU BEPOSTHOCTEN, MH(OpMAIIMK U KOJMPOBAHMS;
. lnHaMu9ecKoe mporpaMMHUPOBaHUE;
. AGCTpaKTHbIE CTPYKTYPBI IaHHBIX;
. 3a1a4M MOMCKa U COPTHUPOBKH;
. IlepecranoBku Habopa. [loscuer uncia nepecTaHoBOK;
. Cucrembl MpOrpaMMHUPOBAHNS;
. AIropuTMHYECKO€ OCHOBBI HalTUCaHUs A3PPEKTUBHBIX IPOTPaMM;
. O0mre MeTO Bl peIeHUsT BEIYUCIUTEIBHBIX 3a1a4.

O 01O L B~ Wi

3.4. Tembl 1a60paTOPHBIX PadoT
HE MPETyCMOTPEHO

3.5 KoncyabTanumu

I pynnosvie Koucyrbmayuu no Da3()€]laﬂ/l Oucuunﬂquz (FK)

1. OGcyxnaenue MarepuaiioB o keiicam pasnena "BBenenue B nporpammupoBanue. [lonstue
JaHHBIX. TUIIBI U CTPYKTYpPBI JaHHBIX"

2. OOcyxkneHHe MaTepualioB IO Keiicam pasnena "BBeaeHwme B TporpaMMUpOBaHHE.
Pazpabotka mporpamm”

3. OO6cyxneHre MaTepualioB 1o keiicam pasnena "[lorsrue nmoanporpamm. @ynknuu Cu"
4. OO6cyxaeHre MaTepualioB 1o Keiicam pasaena "MHorogaiinoBsle mporpaMMs”
5. OO6cyxnenue wmatepuasioB 1o kedicam pasaena "Kmaccer mamstu Cu. Ilonsitue o

IUHAMUYECKUX JaHHBIX'"
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6. OOcyxaeHne MaTepralioB Mo KelicaM pazjaena "J[nHaMuuecKre MacCHBHI"

OO6cyxnenre MaTepralioB 1o keiicam pasjaena "O0paboTka CHMBOJILHOM HHGOpMAIu'

8. OOcyxneHnne MaTepuasioB IO Keiicam pazzgena "daiiapl B HpOrpaMMUPOBAHUHM U
JIOKYMEHTBI CJIOKHOM CTPYKTYpPHI"

~

3.6 TemaTuka KypcoBbIX NPOEKTOB/KYPCOBBIX padoT
KypcoBoii npoekt/ pabora He IPeayCMOTPEHbI
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3.7. CooTBeTCTBHE pa3ae/ioB JTUCHUIIJIMHBI

OPMUPYEMBIX B HUX KOMIIeTeHI Uil

3amaHupOBaHHbIE PE3YAbTaThl 00yUYEHHUS 1O

Howmep paznena aucruruivHs (B

O11eHOYHOE CPEICTBO

Konrl
JUCLUIUIMHE COOTBETCTBUU C 11.3.1) (TN 1 HAUMEHOBAaHUE)
UH/UKATOPOB
(B COOTBETCTBUH C pazjeaom 1) 1[2[3]4|5|6][7]S8
3HaTh:
Ha3Ha4yeHUe MOANPOrpaMM, TpeOOBaHUS K TectupoBanue/OCHOBBI
[oamnporpaMMmam, IIpaBuia COCTaBICHUA U N -lonk-6 + nporpamMmmupoBanus Cu
BbI30Ba NOJIIPOrPaMM
OCHOBHBIE JTaIbl pa3padOTKH MIPOTPaMM U MJI-lomcs + TectupoBanue/PyHKINU U
KPUTEPUH KayecTBa NPOrpaMm ] MHorogainoBsle nporpamMmMel B Cu
OCHOBHBIC BHYTPEHHHE U BHEUTHHE (hOpMATHI MJI-lomcs + TectupoBanue/Kiaccs! mamsatu Cu
IIPEJCTAaBICHUS JAHHBIX
METO/bI pa3pabOTKH aIrOPUTMOB TIOMCKA, TectupoBanue/®Pailnel B
00pabOTKM M aHAIN3a JaHHBIX N -lonk-6 + [POrPaMMUPOBAHUU U JOKYMEHTHI
CJIO)KHOM CTPYKTYPBI
YMmerb:
pa3pabaTbIBaTh AITOPUTMBI C UCIIOJIb30BAaHUEM W-lomce + Pemenue 3anau/@yHKumu u
OCHOBHBIX QJITOPUTMUYECKHUX CTPYKTYP ) MHoro(daioBeie nporpaMMel B Cn
UCIOJIb30BAaTh OCHOBHbIE BHYTPEHHUE U W-lomce + Pemenue 3anau//Ilunamuyeckrie MacCUBbI
BHEIIHHE (OPMATHI TPECTABIICHHS JAHHBIX
aHAJIM3UPOBATh 33]]a4y, COCTaBIIATH €€ V/-lomce + Pemenue 3anau/Pa3paboTka HIMKINYECKUX
BHEIIHIOK CHENM(HUKAIINIO JITOPUTMOB
MPUMEHATh HUCXOAALINHA crioco0 Pemenue 3a1au/O6paboTka CUMBOJIBHOI
[IPOEKTUPOBaHMSI MporpaMm ¢ ucnoiabzoBanueM | U/I-lomnk-6 + | uaopmanmu

noAnporpamMmm
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4. KOMIIETEHTHOCTHO-OPUEHTAPOBAHHBIE OIIEHOYHBIE CPEJICTBA JUISA
KOHTPOJISI OCBOEHMS PE3VJIbTATOB OBYUEHMS 11O JUCIMUIIIMHE
(TEKYIIU KOHTPOJIb YCIIEBAEMOCTH, IPOMEKYTOUYHASI ATTECTALMSA
1O JUCLMILINHE)

4.1. Tekymuii KOHTPOJIb yCIIeBA€MOCTH
1 cemecTp

®Popma peanuzain: KomnbroTepHoe 3a1aHue
1. Kiaceot namsitu Cu (TectupoBanue)
2. OcHoBbl iporpammupoBanust Cu (TectupoBanue)
3. @aiinpl B IpOrpaMMHUPOBAHUM U JOKYMEHTBI CII0KHOU cTpYKTYpbI (TecTupoBanue)
4. ®ynkiuu 1 MHOTOdanIoBsIe mporpammel B Cu (TectupoBanue)

2 cemecTp

®Dopma peanuzaruu: [Tucemennas padbora
1. Junamuueckue maccuBsl (Pemenue 3amgaq)
2. O6paboTtka cuMBOJIbHON HH(popManuu (Pemenue 3aqa4)
3. Pa3zpaboTka nukinuyeckux anroputMoB (Pemenue 3amayq)
4. ®yukuu 1 MHOTO(ainoBeie nporpammsl B Cu (Pemienue 3agay)

banmibHO-pedTUHTOBasA CTPYKTYpa AUCLUILINHBI SBIISETCS NPUIOKEHUEM A.

4.2 IlpomMe:kyTOoUYHAs aTTeCTALUS 1O JUCHUIINHE

3auem ¢ oyenxou (Cemecmp Nel)
Ouenka ompenensieTcss B cOOTBETCTBUU ¢ [lonoxkeHneM o OaIbHO-PEUTHHTOBOM CHUCTEME ISt
crynenroB HUY «MOW» Ha oCHOBaHUU CEMECTPOBOM U aTTECTALlMOHHOM COCTaBIISIOIINX

Oxsamen (Cemecmp Ne2)
Onenka ompenensieTcss B cOOTBETCTBUM ¢ [lonokeHuem o OaIbHO-PEHTHMHIOBOM cHUCTEME AJis
crtynentoB HUY «MDW» Ha ocHOBaHMHM CEMECTPOBOM M aTTECTAIIMOHHOMN COCTABIISIOIINX

B numnioMm BBICTaBIsE€TCA OILIEHKA 3a 2 CEMECTD.

IIpumeuanue: OrieHOYHBIE MaTEpUAbI IO AUCHUILIMHE MPUBEIEHBI B (DOH/IE€ OLICHOYHBIX
matepuanos OITOII.

5. YYEBHO-METOANYECKOE OBECIHHEYHEHUE JUCLHUIIJINHbI

5.1 ITeyaTHbIE U IJIEKTPOHHbIE H3IAHNS

1. E. 1. Hukonaes- "OOBbeKTHO-OpHEHTHPOBaHHOE TTporpammupoBanne", M3narensctBo: "CeBepo-
KaBkasckuit @enepanbubiii yausepcuret (CKOY)", Crasponons, 2015 - (225 c.)
https://biblioclub.ru/index.php?page=book&id=458133;

2. Kepuuran, b. A3k nporpammupoBanus C : nep. ¢ anri. / b. Kepauran, 1. Putan . — 2-e u3n.,
nepepad. u gon . — M. : Bunbsimc, 2016 . — 288 c. - ISBN 978-5-8459-1975-5 ..

5.2 JIunieH3M0HHOE ¥ CBOOOHO pacnpocTpaHsieMoe MPOrpaMMHOe odecrneyeHHe:
1. CHO "IIpomereit";

2. Office / Poccuiickuii makeT 0(UCHBIX IPOrpamm;

3. Windows / OniepanrionHasi cucrema cemeiicta Linux;

4. Buneoxondepenuuu (Maitnn, Coepaxas, BK u np).
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5.3 UaTepHeT-pecypcsl, BKJAIOYas NpodeccHOHAIbHBIE 0a3bI JaHHBIX 1 HH(POPMAIIHOHHO-

CIIPpaBOYHbBIC CUCTEMBI:

1. 3BC Jlans - https://e.lanbook.com/
2. 3BC "YHuBepcuTeTcKasi 0M0JMOTEKAa OHJIAlH" -

http://biblioclub.ru/index.php?page=main_ub_red

3. Hayunas 3;1ekTpoHHas 0udamoreka - https://elibrary.ru/

4. JnexTponHasi 6udmmoreka MIU (36 MDIH) - http://elib.mpei.ru/login.php

5. ITopTan oTKpLITHIX AaHHBIX Poccuiickoii ®@exepanuu - https://data.gov.ru

6. ba3a oTKpBITHIX JaHHBIX MUHHCTEPCTBA TPY/AA U CONMAIBLHOI 3amuTH PO -
https://rosmintrud.ru/opendata
7. ba3a OTKpBITHIX JaHHBIX NPO(eCcCHOHAIBHBIX CTAHAAPTOB MUHHUCTEPCTBA TPYAA U
connajbHoi 3amuThl P® - http://profstandart.rosmintrud.ru/obshchiy-informatsionnyy-
blok/natsionalnyy-reestr-professionalnykh-standartov/

8. ba3a oTKpBITHIX JaHHBIX MHHHCTEPCTBA IKOHOMUYECKOro pa3Butusi PO -

http://www.economy.gov.ru

9. ba3za oTKkpbITHIX JaHHBIX PocpunmonuTopunra - http://www.fedsfm.ru/opendata
10. DsiekTpoHHasi oTKpbITast 6a3a naHHbIX '"Polpred.com O630p CMHU" -

https://www.polpred.com

6. MATEPUAJIBHO-TEXHUYECKOE OBECHEYEHUE JUCHUIIJIMHBI

Tun noMeleHus

Homep ayauropun,

HAaUMCHOBAHUC

OcHameHnue

VY4eOHble ayuTopun
JUISL TIPOBEJICHUS
JICKITMOHHBIX 3aHATHH U
TEKYILIEro KOHTPOJIA

K-417/6, Benas

My.]'ILTHMe,I[HﬁH as

CTyAUS

CTOJI KOMITBIOTEPHBIN, TOCKAa HHTEPaKTUBHAs,
KOMIIBIOTEpHAsI CETh C BBIXOOM B IHTEpHET,
MYJIbTUMEIMUHBIA TPOEKTOP, KOMIIBIOTED
MePCOHAIIBHBIN

K-417/7, CBeroBas

qcpHasd CTyaus

CTYJ1, KOMIIBIOTEpHAs CETh C BBIXOIOM B
WuTepHer, MUKPO(OH, MyJIbTUMEIUITHBIN
IPOEKTOP, IKpPaH, 000pyAOBaHHUE
CIELNAIN3UPOBAHHOE, KOMIIBIOTED
[IEPCOHAJIbHBIN

VY4eOHble aynuTopun XK-417/1, CTOJI ITPENOIABATEIISA, CTOJI KOMIIbIOTEPHBI,
JUIS IPOBEJICHUS KomnbroTepusiit | mkad 11 JOKYMEHTOB, MKad U1 0J1€XK/Ibl, CTOJ
MPAKTUYECKUX 3aHITUH, kinacc U110 MHCHbMEHHBIN, KOMITBIOTEPHAs CETh C BBIXOJOM B
KP u KII WNHuTrepHeT, 1ocka MapKepHas IepeIBUKHAs,
KOMIIBIOTEP MEPCOHATILHBIN, IPUHTED,
KOHJIMIIMOHEDP, CTeHA HH(OPMAIMOHHBIHI
VY4eOHble aynuTopun XK-417/1, CTOJI ITPENOIABATEIISA, CTOJI KOMIIBIOTEPHBIH,
JUIS IPOBEJICHUS KomnbroTepusiit | mkad 11 JOKYMEHTOB, MKad Ui 0J1€XK/Ibl, CTOJ
MPOMEKYTOUHOMN kiacc U110 MHCbMEHHBIN, KOMITBIOTEPHAs CETh C BBIXOJOM B
aTTecTaluu WHuTepHeT, 1ocKka MapKepHas IepeIBUKHas,
KOMIIBIOTEP MEPCOHATILHBIN, IPUHTED,
KOH/IMIIMOHEP, CTeH]] MH(OPMAIIMOHHBII
ITomemenus s HTB-201, CTOJI KOMITBFOTEPHBIN, CTYJI, CTOJI TUCHMEHHBIN,
CaMOCTOSITENIbHOM KomnbrotepHsiii BeLIaJIKa JUIsl OAEK/bl, KOMIIBIOTEPHASI CETh C
paboThI YUTAJIbHBIN 3al BbIX0I0M B IHTEpHET, KOMIIbIOTEP
NIEPCOHANIbHBIMN, IPUHTED, KOHAULIHLOHED
ITomemenus ais K-2000, CTOJI, CTYJI, KOMITBIOTEP MEPCOHATBHBIM,
KOHCYJIbTUPOBaHUS Kondepeni-3an KOHJUIIMOHED
149101(0)
ITomemenus s XK-417 /2a, CTEeJUIaX Ui XPAHCHUS UHBEHTAaps, DKpaH,

XpaHeHus: 000pyI0BaHuUs

I[Homemnienue s

YKa3Ka, apXUBHbBIC JOKYMCHTGI, TUITJIOMHBIC 1
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1 y4eOHOTO WHBEHTAPS

WHBEHTapsI

KypCOBbI€ pabOThI CTY/IEHTOB, KaHIIEISAPCKUI

MIPUHAIEKHOCTH, CIOPTUBHBIN HHBEHTAPb,
XO351ICTBEHHBIN MHBEHTAPb, 3allaCHbIC
KOMILICKTYIOIIHE JUIsi 000pYJOBAHUS
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IIpunoxenne A

BAJJIBHO-PEUTUHITOBAS CTPYKTYPA JIUCHOUILJIAHBI

[IporpammupoBanue

(Ha3BaHME AUCIMILIMHBI)

1 cemecTp

HepequL KOHTPOJIBHBIX MePOHpHﬂTHﬁ TEKYIIET0 KOHTPOJIA yCII€BAEMOCTH MO JUCHUIIJIMHE:

KM-1
KM-2
KM-3
KM-4

OcHogrbl iporpammupoBanus Cu (TectupoBanme)

Oynkuuu 1 MHoro(aitnossie mporpamMmel B Cu (TectupoBanue)

Kiaccer mamsitu Cu (TectupoBanue)

®daiibl B MPOrpaMMUPOBAHUU U JJOKYMEHTBI CJI0KHOU CTPYKTYpHI (TectupoBanue)

Bujx npome:xyTo4HOI aTTecTanMu — 3a4€T C OLIEHKOM.

Wunekc KM- | KM- | KM- | KM-
Howep Paznen qucuumimHb KM: L 2 3 4
pasnena AT el Henens 4 8 10 14
KM:
1 Bsenenue B nporpammupoBanue. [lonstue nanasix. Tumnsl
U CTPYKTYPBI JAHHBIX
11 ITepBas mporpamma +
1.2 [Tonsite nanHpIX. THUIIBI U CTPYKTYPHI JAHHBIX +
2 BBenenue B mporpammupoBanue. PazpaboTka mporpamm
2.1 BBenenue B mporpammupoBanue. PazpaboTka mporpamm +
3 [Tonstue noanporpamm. @yukiuu Cu
3.1 OO61ue cBeaeHus 0 oaIporpaMmmax U QyHKIUAX +
3.2 Oynukuuu Cu +
4 MHorodaitnoBsle mporpaMmsl
4.1 CrpyKTypa nporpaMmsl +
4.2 Kpatkue cenenus o npenpoueccope Cu +
Bec KM, %: | 30 20 30 20

2 cemecTp

ITepeyeHb KOHTPOJIBHBIX MEPONPHUATHI TEKYIIEr0 KOHTPOJIS yCIIeBAeMOCTH 10 JIMCIUILIHHE:

KM-5
KM-6
KM-7
KM-8

Pa3paboTka nukanyeckux airoputMmoB (Pemenue 3amay)

Oynk1uu 1 MHOro(hainoBsle mporpamMmsel B Cu (Pemenue 3anaq)

Junamuueckne maccuBsl (Pemenue 3amaq)
O06paboTtka cuMBoIbHOU UHGOpMaluu (Pemenue 3amaq)
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Bua npoMexkyTouHoil aTTecTauMu — JK3aMEH.

WNunexc KM-5 | KM-6 | KM-7 | KM-8
Howmep Paznen aucuurmuimabl KM:
paszaena ST e Henens 4 8 10 14
KM:
1 Kiaccer namsitu Cu. [loHsiTHe 0 ATMHAMUYECKUX
JTAHHBIX
11 Kiaccer namsitu Cu +
1.2 VYkazarenu +
2 JnnaMuuyeckre MacCHUBBI
2.1 JlunaMHU4YecKre MacCHUBBI +
3 O6paboTka cCHMBOJILHOW MHPOPMALIUU
3.1 O6paboTka cHMBOJILHOW MHPOPMALIUU +
4 @Daiisibl B IPOrpaMMUPOBAHUU U JOKYMEHTHI CII0KHOU
CTPYKTYPBI
4.1 Daitinel +
4.2 JIOKYMEHTBI CIOXKHOU CTPYKTYPbI +
Bec KM, %: | 30 20 30 20
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