MuHHCTEpPCTBO HAYKH U BbIcLIero oopa3osanusi PO
DenepanbHOE roCyJapCcTBeHHOE 0K0I:KeTHOE 00pa30oBaTe/IbHOE YUpPeKIeHNEe
BbICIIET0 00Pa30BaAHUA
«HanuoHanbHBIN HccIeI0BaTeIbCKUN yHUBepcuTeT « MIU»

Hanpagienne noaroroBku/cnenuaibHocTh: 14.03.01 AnepHas 3HepreTuka u Temjiogpu3nka
HaumeHoBaHune 06pa3oBaTe/bHOI NPOrPaMMBbI: ATOMHBIE 3JIEKTPOCTAHIMH H YCTAHOBKH
YpoBeHb 00pa3oBaHusi: BbiciIee 00pa3oBaHue - faKkajaBpuaT

®opma o0yuenusi: Ounas

PabGouyasi nporpaMmma IuCUUIIMHBI

HNH®OPMATHUKA
BJaok: Baok 1 «/Iucuuniunsl (MoxyJim)»
YacTh 00pa3zoBaTe/iLHOM OGs3aTenpnast
NMPOrpaMMbl:
Ne qucHMIUIMHBI 10 y4eOHOMY B1.0.14
TJIAHY:

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

TpynoeMKOCTh B 3a4eTHBIX
eIMHULAX:

Yacos (Bcero) no yueoHomy
MJIAHY:

288 yaca

1 cemectp - 32 yaca;
Jlekuuu 2 cemecTp - 32 yaca;
Bcero - 64 yaca

1 cemectp - 16 yacos;
IIpakTnyeckue 3aHATHSA 2 cemecTp - 16 yacos;
Bcero - 32 yaca

1 cemectp - 16 yacos;
JlaGopaTopHble pa6oThI 2 cemecTp - 16 yacos;
Bcero - 32 yaca

1 cemectp - 2 yaca;
KoncyabTanum 2 ceMecTp - 2 yaca;
Bcero - 4 yaca

1 cemectp - 77,5 uaca;
CamocTrosiTesibHasi padoTa 2 cemecTp - 77,5 yaca;
Bcero - 155,0 yaca

B ToM unciae Ha KIT/KP He NMpeyCMOTPeHO YUeOHbIM IVIAHOM

HNnasi koHTaKkTHas padoTa NMPOBOJMUTCSI B PAMKAX YaCOB Ay IUTOPHbIX 3aHATHI
BKJIIOYAs:

TecTupoBanue

JlaGopaTopHas padora
Kontpoabnas pabora

HpomemyTquaﬂ aTTrecrauud:

JK3amMeH 1 cemectp - 0,5 yaca;
JK3aMeH 2 cemecTp - 0,5 yaca;
Bcero - 1,0 yac
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1. EJIX 1 3AJAYHN OCBOEHMUSA JUCIIUITJIMHbI
ILegb ocBOeHMs] TUCHMILIMHBI. M3YYEHHE OCHOBHBIX NPHUHLMIIOB U METOJOJIOTUH pa3padOTKH
HPUKIAJHOTO TPOTPAMMHOTO OOECIEYEeHHUs, BKJIIOYAs THUIOBBIE CIIOCOOBI OpraHW3allMy JAaHHBIX |
IIOCTPOCHMST ~ aJIrOPUTMOB  OOpaOOTKM  JIaHHBIX, CHHTAKCHUC W  CEMaHTHKY YHHMBEpCAJbHBIX
AITOPUTMUYECKHUX A3BIKOB IPOIPAMMUPOBAHUS BHICOKOTO YPOBHS. .
3agaum JUCHMIIIUHBI
- (hopmupoBaHue y 00y4JaroMMXCsl HABBIKOB (HOPMAIIbHO-JIOTHYECKOTO, AITOPUTMUIECKOTO
MBILIICHUS;
- OCBOEGHHUE CTYJIEHTaMH OCHOB aJITOPUTMM3ALMH U IPOrPaMMUpPOBaHUs Ha s3bIkax C++ u
dopTpaH pa3InYHbIX KIACCOB 3a1a4 00pabOTKH JAHHBIX;
- IpHOOpETEHNE 3HAaHUH 110 METOJaM pa3padO0TKU MPUKIAJIHBIX IPOrpaMM U YMEHUI POBOIUTH
UX OTJAJIKy U HACTPOMKY JUIsl peIlIeHHs] BBIYNCIUTENIbHBIX 3a/1a4;
- IpuoOpeTEHNE YMEHUI IPOrpaMMUPOBaHUs Ha si3bIKe MaTemMarnyeckoro naketa MATLAB.

dopmupyembie y 00yJaronerocs KOMNeTeHIMH U 3aIJIaHUPOBAHHBIC Pe3yJbTaThl 00yYeHHs TI0
JUCITUILIMHE, COOTHECEHHBIE C HHAMKATOPAMH A0CTUKEHUs KOMIIeTeHIIUIi

Kox v HaumeHoBaHue Koa u HaumeHoBaHue 3amiaHNpPOBaHHbIE Pe3yJbTAThI 00yUeHHus
KOMIICTCHIIUU HHAUKATOPA TJOCTUKCHUS
KOMIICETCHINH
YK-1 Cnocoben NJI-1yk-1 BemomHseT mouck 3HaTh.
OCYIIECTBIISITH TIOUCK, HEe0OX0oaMMOM HHPOPMAIIHH, - 0a30BbIC AT OPUTMBI 00PAOOTKH
KPUTHUYECKUM aHaIU3 U €€ KpUTUYECKUI aHallu3 U THCJIOBBIX TaHHBIX.
CUHTE3 HH(POPMAIIHH, 0000111aeT pe3yNbTaThl
MIPUMEHSATHh CHCTEMHBIN aHaJIA3a JUIsl PeLIeHUs YMETB:
MOAX O/ ISl PEIICHHS [IOCTaBJICHHOH 3a1a4uu - OCYHIECTBIIATH MOMCK HHpOpMANKH,
IOCTaBJICHHbIX 337124 aHaAIIM3UPOBATh 33/1a4y, COCTABIISTH €€

BHEIIIHIOKO CrIeU(DUKAINIO JITIs
pa3paboTKu POrpaMMBbl, BEIOUpATh
METO/Ibl U CTPOUTDH AJITOPUTMBI JIJIsI
pelieHus 3a1a4u.

OIIK-2 Cnocoben N-1onk-2 [TpumensieT 3HATh:
TIOHUMATh IPHHIUIIBI cpezcTBa MHOPMAIHOHHEIX - ob1ue TpeboBaHus HHGDOPMALIMOHHON
paboThl HHGOPMALIMOHHBIX | TEXHOJIOTHH JUIsI TOMCKA, 6e30MacHOCTH,;

TEXHOJIOTH; OCYIIECTBISITh | XpaHEHUs, 00pabOTKH, aHanm3a | - COCTaB BHEIIHEHN CrienuduKanuy Juist
MOUCK, XpaHEHHE, Y TIPE/ICTABICHUS TAHHBIX pa3paboTKH MPOrpaMMBl.

00paboTKy U aHATU3

uH(pOpMaIIUU U3 PA3ITUYHBIX YMETh:

MCTOYHHKOB M 0a3 JaHHBIX, - IPUMEHSTH O0IIKE TIPaBUIIa 3AIIUTHI
TIPEeJICTABIATE €€ B nH(OPMAIIUY OT HECAHKITMOHHUPOBAHHOTO
Tpebyemom opmare ¢ JOCTyIIa K HEW.

HCIIOJIb30BaHHEM

MH(}OPMaLIMOHHBIX,

KOMIBIOTEPHBIX U CETEBBIX

TEXHOJIOTHit

OIIK-2 Cnocoben NJI-20mk-2 Anroputmusupyer | 3HaTh:

MOHUMATb TTPUHITAITHI pelreHuye 3a1aun ¥ peanusyer | - ITallbl PCIICHUA 3a/1a9 HA KOMIIBIOTEPE,
paboThl HGOPMAIIMOHHBIX | AITOPUTMBI C TTOMOIIBIO HX COACPIKAHUC U BBIMOJIHCHHUEC.
TEXHOJIOTHI; OCYIIECTBISITh | TPOTPAMMHBIX CPEICTB

MOWCK, XpaHEHHE, YMETh:

00paboTKy 1 aHATH3 - INTAHUPOBATH MPOLIECCHI PEILICHUs 3aa4,
MHGOPMAIMU U3 Pa3IMYHBIX MIPEJICTABIISITh UX B BUJC aITOPUTMOB.




Koa u HaumeHoBaHue
KOMIIETCHIINH

Koa u HaumeHoBaHMe
HHAUKATOpa JOCTHKCHUSA
KOMIICTCHIIUHA

3amiaHupoBaHHbIE Pe3YabTATHI 00yYeHUsI

MCTOYHUKOB U 0a3 TaHHbIX,
MPEJICTaBIISITH €€ B
TpedyeMoM dopmare ¢
HCIIOJIb30BaHUEM
uH(}OPMaLIMOHHBIX,
KOMIIBIOTEPHBIX M CETEBBIX
TEXHOJIOTHI

OIIK-3 Cnocoben
pa3palaThIBaTh arOpPUTMbI
nu KOMHLIOTCpHBIe
POrPaMMBI, TPUTOTHBIC
JUIA HpaKTI/I‘IeCKOFO
PUMEHCHUS

WJI-lonk-3 Bnageer
COBPEMEHHBIMH S3bIKAMH
IPOrPaMMUPOBAHUS

3HATH:
- COBPEMEHHYIO TEXHOJIOTHIO
CTPYKTYpPHOTO MPOTrpaMMHUPOBAHUSI.

YMETB:
- KOJUPOBAaTh AJITOPUTMBI Ha SI3bIKE
IPOrpaMMHUPOBAHUs BBICOKOTO YPOBHS;

- IPUMEHSTH MPO(HECCHOHATBHBIE METOIBI
OTIAAKH (TECTUPOBAHNUS) IPOTPaAMM.

2. MECTO JUCHHUILIUHBI B CTPYKTYPE OBPA3OBATEJIbHOM NPOT'PAMMBI BO

JlucuumuirHa OTHOCUTCS K OCHOBHOM IpodeccroHanbHOM 00pa3oBaTeibHOl porpamMmme ATOMHbIE
AJIEKTpOCTaHUMU M ycTraHOBKM (nanee — OIIOIl), wnanpasnenuss noaroroBku 14.03.01 Snepnas
SHepreTuka 1 Teropu3uKa, ypoBeHb 00pa3oBaHus: BbICIIee 0Opa3oBaHue - OaKanaBpuar.

Tpe60BaHI/I$[ K BXOIHBIM 3HAHUAM U YMCHUAM:
- 3HaTh 0a30BBIC 3HAHUS I10 MAaTEMATHUKE U (I)I/ISI/IKC B IIpeaciiax IIKOJIBLHOM porpaMmaI
- YMCTb IPUMCHATH Ha MPAKTHKE 3HAHUA 110 MATCMATHUKEC U (1)I/ISI/IKG

Pe3ynbpTarsl 00y4eHus, MoyrydeHHbIE TP OCBOEHUH JTUCIUIUIMHBI, HEOOXOIUMBI TIPU BBIITOJHEHUN
BBIMTYCKHOM KBaJTU(UKALMOHHON PadOTBHI.




3. CTPYKTYPA U COAEPKAHUE JUCHUIIJINHbI

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

PacnpenencHue TpyoeMKocTH pasjena (B 4acax) Mo BHUIAM YIeOHOH paboThI

Pasnenbl/TeMbl § 5| e ™
Ne JTUCIUTUTAHBL/ (D OPMBI g 2|8 OHTaKTHas pabora cp CopneprkaHue caMOCTOSTENTFHON paboThl/
/i IPOMEXYTOTHOM o &| 3 Koncyubraums UKP PaGora s | LOATOTOBKA K METONYECKUE YKa3aHHsI
aTTeCTAINH 8| © | Jlex JIab | Ip — - VKK | TK A ceMecT aTTeCTalluu
/M pe /KOHTPOJTB
1 2 3 4 5 6 7 8 9 10 11 12 13 14 15
1 CoGuntonenue 3 1 1 1 - - - - - - 1 - Camocmoamenvroe usyuenue
TpeboBaHuit meopemuueckozo mamepuana: Visyaenue
nHpopManoOHHOH JIOTIOJTHUTEJIBHOTO MaTepHaia o pasjieny
0€3011aCHOCTH. "Cobmonenne TpeboBaHNH HH(OPMALOHHON
11 CoGuntonenue 3 1 1 - - - - - - 1 - 6e3omacHocTn."
TpeboBaHuit Ilo0z0mosKa K meKyuiemy KOHmMpoiio:
nHpopMaMOHHOH IToBTOpEHNE MaTepuaa Mo pasaety
0e30macHOCTH "Cobmonenne TpeOoBaHMH HH(OPMALTTOHHON
6e3omacHOCTH."
H3yuenue mamepuanog 1umepamypnbix
UCIOYHUKOB:
[1], c. 6-8, 25-29, 31-35, 40-66
2 OCHOBBI TEXHOJIOTHH 38 12 5 6 - - - - - 15 - Iloozomoexa k nadopamopnoi pabome: Jlns
pa3paboTku BBITTOJIHEHHS 3aJJaHUH TI0 TabopaTopHO paboTe
MPOTPAaMMHBIX CPE/ICTB. HEOOXOAMMO TPEIBAPUTEIEHO U3YUHTh TEMY U
OcHoBbl C++ 3aJ1a4y BBITIOJTHEHUS 1abopaTOpHO# paboTsl, a
2.1 Beenenue B 5 2 - 1 - - - - - 2 - TaK K€ U3y4UTh BOTIPOCH BAPHAHTOB
WNudopmatuxy. 00pabOTKH Pe3yJIbTATOB 110 U3YYCHHOMY B
DyH1laMEHTAJIbHBIE pasnesne "OCHOBBI TEXHOJIOTHN pa3paboTKu
MOHATHS HH)OPMATHKH nporpaMMHbIX cpeactB. OcHoBbl CH++"
2.2 OcHOBHBIE TIOHATHUS 8 2 1 2 - - - - - 3 - Marepuainy.
NTOPUTMU3AINY 3324 H3yuenue mamepuanos iumepamypHsix
Y IIPOTPaMMHPOBAHUSI. UCHOYHUKOG:
CoBpemeHHbIe [2],m. 7.3
Cpe/ACTBa U CPelbl IS [3], cTp. 4-5, 7-9;m. 7.3, 7.1
paboThI IporpaMmucTa [6], 3amaum 1.1, 1.2
2.3 S3pik C++ 1 ero 16 6 2 2 - - - - - 6 -

OCHOBHBIC CPECTBA




JUTSL paboTHI CO
CKaJISIPHBIMU TUTIAMH
JIaHHBIX 1 0a30BBEIMU

CTPYKTypaMHu
JITOPUTMOB
2.4 OCHOBBI TEXHOJIOTHH 9 4
pa3paboTku
POTPaMMHBIX CPEACTB
3 AJNTOPUTMEL U 25 10 Iloozomoeka k nabopamopnoit pabome: Jns
MIPOTPaMMBbI Ha S3bIKE BBITIOJTHEHHA 3alaHUH 110 T1a00paTopHON padoTte
C++ nnsa obpaboTkn HEOOXOANMO MPEIBAPUTEIBEHO U3YIHTh TEMY 1
MacCHBOB JIAHHBIX 3a71a4M BBITIOJIHEHHMS J1Ta0OpaTOpHOil paboThI, a
3.1 ANTOPUTMBI U 14 6 TaK K€ U3y4UThb BOIIPOCHI BAPUAHTOB
MPOrpaMMBbI Ha SI3bIKE 00paboTKH pe3ysIbTaTOB 10 U3YYEHHOMY B
C++ nns o6paboTkn paszzene "AITOpUTMBI M IPOTPaMMBI Ha SI3bIKE
MacCHBOB JIaHHBIX C++ nist 06paboTKM MacCHBOB JJaHHBIX"
3.2 MHorodaitnoBbrit 11 4 Marepuany.
NPUHLIUT TOCTPOCHHUS
MPOrpaMM Ha sI3bIKe
C++
4 AJNTOPUTMBEL U 14 6 Iloozomoeka k rabopamopuoil pavome: JIns
MIPOTPaMMBbI Ha SI3bIKE BBITIOJTHEHHS 33/1aHUH 110 JTabopaTopHOi padoTre
C++ ¢ ncrosp30BaHNEM HEOOX0ANMO TPEIBAPUTEIEHO U3YUHTh TEMY 1
¢$yHKIHMH 3aj1a4M BBITIOJHEHHMS JTaOOpaToOpHOil paboThl, a
4.1 AJNTOPUTMBEL U 14 6 TaK K€ U3y4UTh BOIIPOCHI BAPHAHTOB
MIPOTPaMMBbI Ha SI3bIKE 00paboTKH pe3ysIbTaToOB 10 U3YYEHHOMY B
C++ ¢ ucnosib30BaHUEM paszzene "ANTOpUTMBI U IPOTPaMMBI Ha SI3bIKE
byHKUNH C++ ¢ ucnionip3oBanueM GyHKIUR" MaTepHamy.
I1o020mogKa K KOHmMpPONbLHOU padome:
W3yuenne MaTepHaoB Mo pa3ieny AJIropuTMBI
U TIPOTpaMMBI Ha A3b1ke C++ ¢ HCIOIB30BaHUEM
(YHKIMH ¥ HOATOTOBKA K KOHTPOJIEHOH paboTe
5 Cpexnctsa s3bika C++ 28 12 Ilodzomoeka k nadopamopnoit padome: Jns
JUIst paboTHI € BBITIOJTHEHUS 33/1aHUH 110 JTabopaTopHOi padore
yKa3aTeJsiMi 1 HE0OX0AMMO TPeIBAPUTEIBEHO U3YYHTh TEMY 1
¢aiinamu 3aj1a4M BBITIOJHEHHMS JTaOOpaTopHOi paboThl, a
5.1 CpenctBa a3bika C++ 14 6 TaK 7K€ U3yYUTh BOIIPOCHI BAPHAHTOB

JUTSL pabOTHI C
yKa3aTeIsIMU

00pabOoTKU Pe3yNIbTATOB 110 H3YYCHHOMY B
pasnene "Cpencrsa si3pika C++ ai1st pabOTHI C
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5.2 Cpenctsa s3bika C++ 14 5 2 1 - 6 - yKa3aTelsIMU U (aitmamu" Marepuany.
Jutst paboTHI ¢ (aitmamu H3yuenue mamepuanog 1umepamypuoix
UCIOYHUKOB:
[6], 3amaua 5.2
OK3aMeH 36.0 - - - 0.5 - 33.5
Bcero 3a cemecTp 144.0 32 16 16 0.5 44 335
Hroro 3a cemecTp 144.0 32 16 16 0.5 77.5
6 OCHOBEI f3bIKa 25 8 4 3 - 10 - Iloozomoeka Kk nadopamopnoii pavome: J1ns
MIPOTPaMMHUPOBAHUS BBITIOJTHEHHA 33laHUH 110 1a00paTopHON padoTte
Doptpan HEOOXOANMO TPEIBAPUTEIBEHO U3YIHTh TEMY 1
6.1 OCHOBBI f3bIKa 16 6 2 2 - 6 - 3aJ1a4y BBITIOJHEHUS J1JA00paTOPHOH paboThI, a
POrpaMMHUPOBAHUS TaK K€ N3y4YUTh BOIPOCHI BApUAHTOB
doptpan 00pabOTKU Pe3yJIbTATOB 110 H3YYCHHOMY B
6.2 ®DopMaTHBIN BBOJ- 9 2 2 1 - 4 - pazzaene "OCHOBHI S3bIKa IPOTPaMMHUPOBAHUS
BBIBOJI ITAHHBIX B ®doprpan" matepuany.
doprpane H3yuenue mamepuanog iumepamypnolx
UCIOYHUKOB:
[4], c. 10-33, 38-49, 60, 192-194, 333-342
7 Pabora ¢ ¢aitnamu B 16 4 2 2 - 8 - Iloozomoeka Kk nabopamopuoil pabome: Jnst
®oprpane BBITIOJTHEHMS 33/1aHHUH 110 T1a00paTopHOH padoTte
7.1 Pabora ¢ ¢aitnamu B 8 2 1 1 - 4 - HEO0OX0ANMO MPEIBAPUTEIEHO U3YUHTh TEMY 1
®oprpane 3aj1a4M BBITIOJHEHHMS JTaOOpaToOpHO paboThl, a
7.2 Hcnons3oBanne 8 2 1 1 - 4 - TakK YK€ U3Y4UTh BOIIPOCHI BAPUAHTOB
BCTPOCHHBIX (DYHKIIUH 00pabOTKH Pe3yNbTaTOB 0 H3YYEHHOMY B
npu pasnene "Pabora ¢ daiinamu B @opTpane"
POrpaMMHUPOBaHUH Ha Marepuay.
doprpane H3yuenue mamepuanog 1umepamypHbix
UCHOYHUKOG:
[4], c. 74-84
8 MHoromMorympHOE 21 6 2 5 - 8 - Ilo020mo6Ka K KOHMPOILHOU padome:
MIPOrpaMMHpPOBaHUE Ha N3y4yenune marepuaioB 10 pas3zierny
®oprpane MHoroMo1yIbHOE POrpaMMHUPOBAaHKE Ha
8.1 IIporpammupoBaHue ¢ 8 2 1 1 - 4 - ®DopTpaHe U NOArOTOBKA K KOHTPOJIbHOMN
NPUMEHEHHEM pabore
npouenyp oprpana Ilodzomoeka k nadopamopnoit padome: Jns
8.2 MHOTrOMO Iy IbHOE 13 4 1 4 - 4 - BBITIOJTHEHUS 3aJJaHUH TI0 JTabopaTopHOH paboTe
IPOrpaMMHpOBaHUE Ha HEOOXOAMMO TPEIBAPUTEIILHO U3YUHTh TEMY U
®doprpane. 3a[a4H BBITIOJTHEHNUS 1Tab0paTOpHOI paboTHI, a
JlonoyHUTENbHBIE TaK K€ U3y4UTh BOIPOCHI BAPUAHTOB
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BO3MOXXHOCTH sA3bIKa.

00pabOoTKU Pe3yJIbTATOB 10 H3YYCHHOMY B
paznene "MHOroMoaysiabHOE
nporpammupoBanue Ha DopTpane" marepuany.
H3yuenue mamepuanos 1umepamypnolx
UCHOYHUKOB:

[4], c. 47-57, 359-377, 297-319

9 MaremaTtuueckue 46 14 8 6 - 18 - Iloozomoeka Kk nadopamopnoii pavome: J1ns
makeTsl. MATLAB BEITIOJTHEHUS 3aJaHUH TI0 JTabopaTopHOH paboTe
9.1 Bgenenne B 19 3 4 2 - 10 - HEOOXOANMO MPEIBAPUTENBEHO U3YIHTh TEMY 1
MaTeMaTHIECKHe 3a[a9H BBITIOJTHEHUS Tab0paTOpHOI paboTEHI, a
naketel. MATLAB TaK K€ U3y4UThb BOIIPOCHI BAPUAHTOB
9.2 PazpaboTka 11 3 2 2 - 4 - 00paboTKH pe3ysIbTaTOB 10 U3YYEHHOMY B
aJITOPUTMOB 0e3 paznene "Maremaruueckue naketsl. MATLAB"
UCIIONIb30BaHUS Marepuay.
HOANPOTPaMM. H3yuenue mamepuanog iumepamypuoix
Ckpuntsl B Matlab. UCHOYHUKOB:
ITonnporpaMMsl. [5], e. 3-13, 20-26; c. 14-19
9.3 Oyukiun B Matlab 16 8 2 2 - 4 -
Ok3aMeH 36.0 - - - 0.5 - 335
Bcero 3a cemecTp 144.0 32 16 16 0.5 44 335
Hroro 3a cemecTp 144.0 32 16 16 2 - 0.5 715
UTOrOo 288.0 - 64 32 32 4 - 1.0 155.0

IIpumeuanue: Jlex — nexunu; JIab — naboparopHsie padboTsl; [Ip — npaktuueckue 3ausatust; KIIP — aynuTopHble KOHCYIBTALUU IO KYPCOBBIM
npoektam/padboram; MKKII — nnanBu1yanpHble KOHCYIBTAIMH 110 KYpCOBBIM ITpoekTaM/padoram; I'K- rpynnoBsie KOHCYIbTAIMK 110 pa3jienam
mucuuruinHel; CP — camocrostenbHas padorta crynenta; UKP — unas konraktHas padora; TK — Texymmii KoHTposb; [TA — npomexxyrouHas
aTTecTanus




3.2 KpaTkoe coaep:kaHue pa3iejioB
1. Cobniooenue mpebosanuti uHdopmayuouruon bezonacocmu.

1.1. CobOmronenue TpeboBaHu HHMOPMAITMOHHOM 0€30MMaCHOCTH

['moGanpHast KoMmbIOTEpHAs ceTh HWHTepHeT. DlieMeHTapHble MOHATHS O Oe30MacHOCTH.
Hcnonb3zoBanne mnaponeit. [lopran HUY «MDOU» B cetm HuTepHer. OOmEeyHUBEPCUTETCKAS
cucrema 3iekTpoHHoi moutsl (OCOII) MOU. Knaccudukanus mporpaMMHOro oOecriedeHus ¢
03Ul 0e30MacHOCTU. AHTUBHPYCHBIE CPEICTBA..

2. Ocnosvl mexnoao2uu pazpabomku npocpammusix cpeocms. Ocnogvl C++

2.1. Beenenue B adopmatuky. @yHnameHTaaIbHbIC MOHATHSI HHHOPMATHKA

[Tonsite waOpMarmu. OOIIasi XapakTepUCTUKA MPOIECCOB cOopa, mepenadn, oOpaboTKu U
HakorieHus uadopmanuu. Mudopmanonnsie pecypesl. [lonarue nHpopManOHHON TEXHOJIOTHH.
Ponb 31€KTpOHHBIX CPEACTB XpaHEHUS M pacnpoCTpaHEHHs MH(OpPMalMU B COBPEMEHHOM MHUDE.
Ponp nHGOpMaLMOHHBIX TEXHOJIOTUI B MH)XKEHEPHBIX U HAY4HbIX HccienoBaHusax. Knaccudukanus
coBpeMeHHbIX OBM. Apxutektypa coBpeMmeHHbiXx OBM. Ilporpammuoe ympaBienune OBM.
Opranuzauus namsatu OBM. OnepatuBHas u BHewHssS naMmatb. DaiinoBas cTpyKTypa BHEIIHEH
namsatd OBM. Ilporpammuoe obGecnieuenue OBM: cranpaptHoe u npukiagHoe. OCHOBHbIE
¢bynkuuu onepaunoHHoil cuctembl OBM. Ilpenmer wunpopmatuku. OCHOBHBIE MOAXOIBI K
npuMeHeHntro OBM  juig  pelieHus NpPUKIAAHBIX 3aJady: OCBOEHUE paHee pa3pabOTaHHBIX
MH(POPMALIMOHHBIX TEXHOJIOTHI U MporpaMMHUpOBaHue petleHus 3aaad. [Tonarus 3agauu, Teopuu u
METOJla pEIlIeHUsl 3aJauu. AJTOpUTM MU €ro CBOICTBa. AJNTOpPUTM MU METOJ PELICHUS 3a/adH.
AJNropuT™ M porpaMma perieHus 3aaauu Ha OBM..

2.2. OCHOBHBIE MTOHATHS ANTOPUTMH3ALMH 33/1a4 U ITporpaMMmupoBaHusi. CoBpeMeHHbIE
CpeZCTBa U cpeibl Ui paboThl IporpaMMHcTa

3amavya U cpenctBa ee peuieHus. [laHHble U UX XapaKTEpPUCTUKU. AJITOPUTM, €ro CBOWCTBA U
cpelcTBa npeacTasieHus. [IporpamMma u sI3pIKM IpOrpaMMHUPOBaHUS.

2.3. A3pik C++ 1 ero OCHOBHBIE CpPEACTBA JUIsl paObOThI CO CKAJIIPHBIMU TUIIAMH JIaHHBIX U
0a30BBIMU CTPYKTYPaMU aJITOPUTMOB

Andasut s3bika. Wnentuduxatopel. CrpykTypa mnporpammbl. OCHOBHBIE THIIBI JIaHHBIX.
KoncranTsl u ¢popmbl ux 3anucu. [lepemennble u ux onucanue. YkazaTeau (yHKIMNA U OCHOBHbBIE
cTaHgapTHble QyHKIMH. Onepanuu s pa3HbIX TUIOB JAAHHBIX. BUIbI BeIpaKeHUM, MpaBUia UX
3alMCH W TOpPSAOK BblUMCIeHMs.. lIpocTele omeparopsl: onepaTop-BbIpa)kK€HHE, OIEepaTop
npucBauBaHus. CTpyKTypHBIE ONEpaTOpbl: COCTAaBHOM OIepaTop, YCIOBHBIA OIlepaTop, OnepaTop
UKJIa ¢ napamerpoM.. CTpyKTypHBIE ONEPATOPBI: ONEPATOpP LHUKJIA € INPEAYCIOBUEM, OIEPATOp
IUKJIAa C IOCTYCIOBHEM. JIOMOJIHUTENbHBIE ONEPATOPHI: ONEPaTOP-NEPEKIIOYaTEIb, OIEPaToOp
Iepexosla U METKH, IIyCTOM OmepaTop, OIepaTophl BBIXOJA, ONEPATOp MPOJOJIKEHUS, ONEpaTop
OIIpeIeNIEHNUs THIIA..

2.4. OCHOBBI TEXHOJIOTUH Pa3pabOTKH MPOTPAMMHBIX CPEJICTB

OcHoBubie monsTus. Chnenudukanus 3amauu. Paspaborka anroputma. KopumpoBanwme
nporpaMMbl. Meton oObeTUHEHHS YCIOBUH M MeTOoHA (IaKKOB KaK METOJbI CTPYKTYPHUPOBAHUS
[IMKJIOB B alropuTMax. [IpuMepbl CTpyKTYpUpOBaHHS JITOPUTMOB M MPOTPaAMM C MPUMEHEHHUEM
OCHOBHBIX METO/IOB CTPYKTypupoBaHus. OTiaaka U JOKyMEHTUPOBAHHUE. .

3. Aneopummul u npozpammul Ha azvike C++ 0asg 0bpabomku maccueo8 OaHHbIX

3.1. AIropuT™MBI 1 IpOorpaMMBbl Ha si3bike C++ a1 00paboTKU MAaCCHUBOB JIAHHBIX



ITonsiTue MaccuBa U BUJIbI MaccuBOB. CpelCTBa S3bIKA JJIS ONKMCAHUS OJHOMEPHBIX MACCHBOB.
CpenctBa si3bIKa 11 00pabOTKM OAHOMEPHBIX MacCUBOB. MHMIIManu3anus olHOMEPHBIX MaCCHBOB.
[Ipumep mnporpamMmel ansi 00paOOTKM OJHOMEPHOTO MaccuBa.. MHOTOMEpHBIE MAaCCHUBBI.
Oco0eHHOCTH CpEeACTB fA3bIKA MJIS ONUCAHUSA, MHULHUAIW3AIUM U 0OpabOTKM MHOI'OMEpPHBIX
maccuBoB. [Ipumep nporpammsl 00pabOTKH MHOTOMEPHOTO MacCHBA..

3.2. MHoTr0(haiI0BbIN MPUHIIKAI IOCTPOCHHSI MPOTpaMM Ha si3bike C++
Haznauenue mHorogainoBeix mporpamm. CBsi3b MEXAy NMEpPEeMEHHBIMH W3 Pa3HBIX (hailiios.
[Ipenpoueccop. OCHOBHBIEC AUPEKTUBHI 7S YIIpaBieHUs paboTON mperpolieccopa..

4. AJZZODMmel U npocpammbuvl Ha sA3blKe C++ c ucnonvzosarnuem d)VHKMM?:Z

4.1. AITOpuTMBI B IPOTpaMMBbI Ha si3bike C++ ¢ UCIOIb30BaHUEM (YHKITAN

Haznauenue ¢ynkumii. ba3oBbie MOHATHSI, CBSI3aHHbBIE C UCTIONb30BaHUEM (yHKUIUH. Onurcanue
¢ynkuuii. Bpi3oB ¢ynknuii. Ilepenaua napamerpoB mno 3HaueHuto.. Ilepenaua mnapameTpos
¢GyHKIME MO0 cchulke. MaccuBBl B KauecTBe mapaMeTpoB (yHKmid. Mcnonp3oBanue B (yHKIUAX
apryMeHToB no ymomuyaHuro. OOnactu JeicTBUs mepeMeHHBbIX. PeKypcUBHBIN BbI30B (YHKLHH.
O6uacTu 1elcTBUS IEPEMEHHBIX B IPOrpaMMaXx..

5. Cpeocmea asvika C++ oag pabomul ¢ ykazamenimu u daviamu

5.1. Cpenctsa si3pika C++ 111t pabOTHI ¢ yKa3aTeNsIMU

[TonsTue ykaszareneit u ux HazHaueHue. CpescTBa s3bIKa JUIsl OMUCAHUS yKa3aTeae U paboThl ¢
HuMHu. CBS3b MCKAY YKa3aTCIIMHU U MAaCCUBaMHU NAaHHBIX.. Vkazarenmn u JUHaMHU4YCCKasa IIaMATh.
CpenctBa s3blka 11 pabOThl C JTUHAMMYECKOW NMaMAThIO. J[MHaMHuYeCKue MacCUBBL. MacCHBBI
yKasaresei. Ykazarenb Ha QYHKIIHIO. .

5.2. Cpenctaa s3bika C++ a1 paboThl ¢ (ainamu

Buasr ¢aitnos. O6mmii nopsiok padoTel ¢ (aitiamu. J[Bouunsie (ailsibl U cpecTBa s3bIKa AJIs
pabotel ¢ HuMHU. [Ipumepsl mporpamm o0paOOTKM JBOMYHBIX (aiinoB.. TekcroBble (ailibl.
OCOOCHHOCTh WX OpraHM3allid M CPEICTBa s3bIKAa Ui pabOThl ¢ HUMH. [IpuMepsl mporpamm
00pabOTKH TEKCTOBBIX (PaiiyIOB..

6. OcHo8bl A3bIKA npoepammuposarusi Popmpan

6.1. OcHOBBI s13bIKa TpOrpaMMupoBanust Poprpan

OO0mas cpaBHUTEIbHAsT XapaKTEpUCTHKA si3bika PopTpaH, OCHOBHBIE BEPCHM fA3bIKA. ba3oBble
TUIBI U CTPYKTYpHl NaHHBIX B DopTpaHe. OOBABICHUS TUNA U CTPYKTYp AaHHBIX. OcOoOeHHOCTH
3aMcH KOHCTaHT, apu(METHUECKUX U JIOTUYECKUX BhIpakeHui B @oprpane. CTpyKTypUpOBaHHbIE
orneparopsl DopTpaHa, UX MPUMEHEHHE [T KOJUPOBAHUS BETBICHHUH (ITOTyBETBICHUN) U 6a30BBIX
HUKIUYECKUX CTPYKTYp anroputmoB. [IporpamMMupoBaHue BBOJIa-BbIBOJIa JAHHBIX, YIPABISIEMOIO
CIHCKOM OOBEKTOB BBOAA-BbIBOJAa. CTpPyKTypa TIJIaBHOIO IporpaMMHoro moayias doprpaH-
nporpammel. IlpaBuna 3anucu @oprpan-niporpaMMbl. PUKCUPOBAHHBIM W CcBOOOAHBIN (opmar
TekcTa. [Ipon3BOIHBIE THIIBI TAaHHBIX U paboOTa ¢ HUMHU..

6.2. ®opMmaTHBII BBOA-BBIBOJ JaHHBIX B DopTpane

[TporpamMupoBanue (HOpMaTHOrO BBOJA-BBIBOJA JAHHBIX C HCIOJIH30BAHUEM OCHOBHBIX
OIepaToOpOB BBOAA-BBIBO/IA U 00BsBICHUs hopMaTa AaHHBIX. OCHOBHBIE ONKCATENH MOJIEH JaHHBIX
B @oprtpane. [IpaBuia nmocTpoeHus: cnucka omnucaTeneil moieil B oObsBICHUN (popMaTta JaHHBIX,
BO3MOXXHOCTH €r0 pPalMOHAJIBHOM 3alMCH C HCIOJIb30BaHHEM KO3(PQPUIIMEHTOB MOBTOPEHUS U
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peBepcun dopmata. OCOOEHHOCTH MPOrPAMMHUPOBAHHS BBOJA-BBIBOJAA MACCHUBOB JIaHHBIX Ha
®opTpaHe. DIEMEHT CO BCTPOCHHBIM IUKIOM B CIHCKaX OOBEKTOB BBOJA-BBIBOJA OIEPAaTOPOB
BBOJIa-BeIBOAA DOpTpaHa..

7. Paboma ¢ ¢aiinamu 6 @opmpane

7.1. Pabota ¢ daiinamu B @optpane

OrnepaTopbl paboTel ¢ (aititamu (open, close, rewind, backspace). @ynkuus Eof. OTtkpsiTHEe
¢aiioB Ha 4YTeHHe, 3amuch, AoOamieHue. OcobeHHOCTH omeparopoB read/write mpu padore ¢
daiinamu. Ananu3 ommOoK (mapameTpsl err, iostat). [Ipsmoit noctyn K daidy..

7.2. Ucnonb30BaHKe BCTPOSHHBIX (DYHKITHH MPU MpOrpaMMupoBaHu Ha DopTpaHe

BcrpoenHble pyHKIIMU TIpU MTPOrpaMMHpOBaHUU Ha DopTpaHe: MaTeMaTHYeCKHe, CTPOKOBBIC,
JUTSE paboTHI ¢ OMTaMu, JUIsi pabOTHI C MaMsAThIO, TeHeparus ciaydaabix uncen. Ctanmapt BLAS.
Buemnue 6ubmuorexu (LAPACK), 6ubanoreka NETLIB..

8. Mnozomooyivroe npoepammuposarnue na Lopmpane

8.1. IIporpammupoBanue ¢ npuMeHeHuem npouenyp doprpana

Knaccugukanus npouenyp Poprtpana. Ilpouenypsi-ioamporpammsrl. [Iponenypsi-¢hyHKInu.
OCOOEHHOCTH CTPYKTYpbl BHELIHMX HPOrpaMMHBIX Moayied. CBsi3b MoAyjeld o JaHHBIM B
MHOrOMOTyIbHONH DopTpaH-iporpamme (depes3 mapaMeTpsl U 4epe3 oouryro namsts). OObsBIeHHE
o0mux o0bekToB. PopmanbHbIi napamerp npouenypsl @oprpana — ums mMaccuBa. OcoOeHHOCTH
00paboTku MaccuBOB B mnpoueaypax @oprpana. @akruyeckuii napamerp npouexaypbl Goprpana —
nepeMeHHas ¢ HHAeKcoM. Mms BHemHeidl mpouenypsl B cIHCKax (PaKTUUYECKUX IapamMeTpoB
npouenyp @oprpana. O0bsiBI€HHE UMEH BHEILIHUX MPOLIETYP..

8.2. MHoromonynsHOe mporpamMmmuposanue Ha @oprpane. [lononHuTeabHbIE BO3MOKHOCTH
A3BIKA.

Monaymu. Oneparopsl ucnosnb3oBanus. Pabora ¢ ykazarensimu. Oneparop MHOTOBapHaHTHOTO
BbiOopa SELECT CASE. Onepatopst WHERE u FORALL..

9. Mamemamuuecxkue nakemol. MATLAB

9.1. Beenenue B marematnueckue makerel. MATLAB

Hasnauenune cuctembl Matlab, obmactu npuMmeHeHUs,, 0COOEHHOCTH. DJIEMEHTBl OKHa Cpelibl
Matlab. Pabora B koMangHOM OKHe. PemeHue mpocredmmx 3agad oOpaOOTKM MaTpUIl U JIPYTHX
BBIYUCIUTENBHBIX 3a1ad. Paborta c¢ ¢aitnamu. Iloctpoenue rpadukoB. BpeneHue B s3bIK
nporpaMMupoBanusi Matlab: THUIBI JaHHBIX; KOHCTAHTHI U NEPEMEHHBIE; BCTPOCHHBIE (QYHKIUU U
CHelMalbHble BEJIMYMHBI; OINEPalMU: TPOCThIE W MAaTpPUYHBIC; BBIPAKEHHS; ONEPATOPHI;
KOJIMPOBAaHUE OCHOBHBIX aITOPUTMHUYECKUX CTPYKTYP..

9.2. Pa3zpaboTka anropuTMoB 0e3 UCrob30BaHus noanporpamm. Ckpuntsl B Matlab.
IToanporpamMmsl.

[Tonsstue M-daitna. Cxpuntsl, ux Ha3HadeHue. Otrnagka U npoduiaupoBanue M-¢aitnos.
O®yukuuu B Matlab: npaBuna cozganus u Bbi3oBa. Mcnonb3oBanue riao0anbHbIX JaHHBIX B Matlab.
[Tpumepbl pa3pabOTKH MpOrpaMM C HCIOJIb30BAHUEM METOJAa HMCXOJIIEr0 MPOEKTHPOBAHUS
AJITOPUTMOB..

9.3. ®ynkiuu B Matlab
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Berpoennbie pynkuun Matlab o6pabotku BekTopoB u marpuil: length, size, sum, min, max,
mean, prod, diag, find, tril, triu, sort, sortrows, randperm, issorted, ind2sub, sub2ind, reshape.
Bri6op crtpoku, cronbia, Mpou3BOJIIbHONW 4YacTW MaTpuilsl B cpeae Matlab. Pemenne 3amau c
UCIOJIb30BaHNEM BCTpOeHHBIX (yHKIMi. DyHKIIMU reHepaii MaTpull B cpeae Matlab: zeros,ones,
eye, rand, randn. Bo3MOXXHOCTH pemieHust CUCTEM JTMHEWHBIX adreOpanuecKux ypaBHEHUH B Cpele
Matlab. Mcnonb30Banue nmoanporpaMMbl B Ka4yecTBE mapaMeTpa Jpyroi noamnporpaMmel. [Ipumepst
3amad. Manunynsatopbl QyHKIui s3pika Matlab: Hasnauenue, mpaBmiia ucnosib3oBaHus. Kiace
Function Functions. [Ipumepbl KOpPpPEKTHOIO HCIOJIB30BaHUSI TIJIO0AIBHBIX MEPEMEHHBIX.
Bo3moxHocTu BBOIA-BBhIBOZIA B cpeae Matlab. BBox U3 KOMaHAHOTO OKHAa M BBIBOJ B KOMaHJIHOE
okHo. Onieparop format a1 n3MeHeHus Buia BbIBoguMoM nndopmarmu. Bozmoxxuoctu gaitnoBoro
BBO/Ia-BbIBO/IAa B cpeae Matlab. @ynkmnuu load u save. @opmat daiinos .mat. @ynknuu dlmread u
dlmwrite. Pabota ¢ KoMIUIEKCHBIMH unciiaMud B cpene Matlab. O6o3HaueHre MHUMOW €TUHUIIBL.
Coznanue MaTpHIlbl KOMITIEKCHBIX uncesn. OyHKIuu st paboThl ¢ KOMIUIEKCHBIMU YUCIIaMu: real,
imag, isreal, conj, abs, angle. OcHOBHBIC HampaBJCHHUS HCIOJb30BaHUs cpenbl Matlab B
WHKCHEPHBIX MCCIICAOBAHUSX.

3.3. Tembl NpPaKTHYECKUX 3AHATHI
1. Pabota ¢ pyHKIMSIMI;
. O6pabotka matpur; B MATLAB;
. UtepaninoHHbIE LUKIIBL,
. Beenenwue B s361k MATLAB;
. O6paboTKa OHOMEPHBIX CTATUICCKUX MACCUBOB;
. Manunynstops! pynkuuii B MATLAB;
. O6paboTKa MacCHBOB;
. ®opMmaTHBIN BBOA-BBIBOA U paboTa ¢ (aiinamu Ha si3bike QopTpaH;
. MHOromMoyipHO€ IPOrpaMMUpPOBAHKE TP MPOrPAMMUPOBAHUU Ha si3blke POpTpaH;
10. TaGynupoBanue ¢pynkiuu. [Ipocrenmii LUK ;
11. Ctpykrypa nporpammsl. [Ipocreiime o0bsBIEHUS TaHHBIX, BBOJ/BBIBOJ U HAallUCaHHUE
apu(MeTHUECKUX BbIPAXKEHUH;
12. Beenenue B @opTpaH;
13. Vcionb3oBaHue PyHKIIHIA;
14. O6paboTKa TBYMEPHBIX MACCUBOB;
15. Ilognporpammel B MATLAB;
16. Vicnonb3oBaHue npoueayp Npy NporpaMMUPOBAHUHU Ha si3bike DopTpaH.

O 03O L B Wi

3.4. Tembl 1a60paTOPHBIX PadoT
1. O6paboTKa OTHOMEPHOI'O MACCHUBA;
2. Pemienue 3a1a4 ¢ HCMOJIb30BAaHUEM TIOIPOTPaMM-TIapaMeTpOB. MaHUTYISTOPBI (PYHKITHIA
B Matlab;
3. Pabora ¢ pyHKUMSIMY;
4. TaOynupoBaHue (QYHKIIMU OJTHOW TIEpEMEHHOM Ha si3bike PopTpaH;
5. ®yHKIMOHAJIbHAS JEKOMIIO3HUIIHS;
6. Benenue B cpeny nporpammupoBanus Visual Studio. Mconp3oBaHre KOHTEKCTHBIX
MOJICKA30K B Cpefax MporpaMMHUpoOBaHus U B ceTu HTepHeT. Beruuciaenre 3Ha4eHuit
dyHKIHH;
7. OcHOBHBIE MpHUEMBI pabOTHI B KOMaHIHOM OKHe cpebl Matlab. BeimonHenue npocreimx
BBIYHCIICHUI;
8. TaGynupoBanue GyHKIIMU OJJHOW MEPEMEHHOI;
9. Pa3paboTka u oTiaaka ckpuntoB B Matlab. [Ipocreiimme anroputmsl ¢ mapaMeTpuyecKium
IIUKJIOM M UTEPAIIIOHHBIM IIHKIIOM;
10. Cobmroenue TpeboBaHMi HHPOPMALIMOHHOM 6€30MaCHOCTH IpH paboTe Ha KOMITbIOTEpE.
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CpeactBa nocTyna K JIOKaJabHBIM U CETEBBIM pecypcaM B KOMIIBIOTEPHOM Kjiacce. [1ouToBbIit
cepBuc B cetu MaTepuet. Peructpamus 8 OCOIT HUY MOU;

11. Pa3paboTka u otnanka ckpuntoB B Matlab. Anroputmsl 00pabOTKH BEKTOPOB M MAaTPHILL;
12. O6paboTKa TBYMEPHBIX MACCUBOB;

13. Urepanunonnsle nukiibl. @opMaTHBIN BbIBOJ Ha si3bike DopTpan;

14. O6paboTKa 0THOMEPHOTO MaccuBa. BBOJ/BBIBO/I, HAX0XK/IEHUE CYMMBI, IPOU3BEACHUS,
KOJIMYECTBA, MAKC-MHUH;

15. Pabota ¢ pyHkiusamu Ha si3bike DopTpaH;

16. Uteparmonnsie nukiibl. Cymma psijia.

3.5 Koncyabranumn

~

9.

Ipynnoewle koncyremavuuu no pazoeaam oucyuniunsl (I'K)

OOcyxnenne wmarepuasioB 10  kedicam  pasmena  "CoOmrogeHme — TpeOOBaHWMIA
nHpopMannoHHOM 6e30macHoCcTy."

OO6cyxnenue wmarepuaioB 1o keidcam pasznena "OCHOBBI TEXHOJOTUU Ppa3pabOTKU
nporpaMMHbIX cpeacTB. OcHoBbl CH++"

OO0cyxieHne MaTepualloB 1o KeicaMm pasjena "AJNropuTMbl U IPOrpaMMbl Ha si3bike C++
JUIs1 00pabOTKM MacCHBOB JaHHBIX "

OO6cyx1eHre MaTepualoB Mo Keiicam pasaena "AJropuTMsbl U IporpaMmsl Ha sizbike C++ ¢
UCIOJIb30BaHUEM (yHKITHI"

OOcyxnenne MarepwalioB 1o keidicam pazgena "CpencrBa s3pika C++ s paGoThI C
ykazarensmMu u aiimamu”

OOcyxneHue marepualioB mno kedcam paszena "OCHOBBI fA3bIKa IPOIPaMMHUPOBAHUS
®dopTtpan"

OOcyxneHre MaTepualoB o keiicam pasnena "Pabora ¢ daitnmamu B @oprpane”
OO6cyxeHrne MaTepraloB Mo keiicam pazzaena "MHOroMoayapHOE MPOTpaMMHUPOBAaHUE Ha
®optpane"

OO6cyxeHne MaTepuanoB Mo keiicam pa3aena "Maremarudeckue maketsl. MATLAB"

3.6 TemaTnka KypcoBBIX MPOEKTOB/KYPCOBBIX padoT
KypcoBoii npoekt/ pabota He IPeayCMOTPEHBI
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3.7. CooTBeTCTBHE Pa3/1eJIOB IHCHHMILIMHBI U OpMHUPYEMBbIX B HUX KOMIIeTEHIIU

3amaHupOBaHHbIE PE3YAbTaThl 00y4YEHHUS 1O Kot Howmep pa3znena qucuuiuivsel (B OneHoYHOE CPENICTBO
JUCLUIIIINHE COOTBETCTBUMU C 11.3.1) (TUII 1 HAUMEHOBAHUE)
WHMKAaTOPOB
(B COOTBETCTBUH C pa3ieiioM 1) 1 ‘ 2 ‘ 3 ‘ 4 ‘ 5 ‘ 6 ‘ 7 ‘ 8 ‘ 9
3HaTh:
0a30BbIC AITOPUTMBI 0OPAOOTKH YHCIIOBBIX TectupoBanune/CobnroaeHne TpeOoBaHUN
JTAHHBIX nH(OPMAIMOHHON 0€30MacHOCTH MIPH paboTe Ha
WI-1yk-1 + |+ KOMIIBIOTEPE
JlaboparopHas pabora/TabynupoBanue
byHKIIMHN
COCTaB BHEUIHEW crienn(DUKALUH JUTsT KonTtpomnsHast pabora/PazpaboTka BHeHIHEH
pa3paboTKu IPOrpaMMBI cnenuduKalym, aropuT™Ma U IPOrpaMMel
NA-1lonk-2 + 0JIOUHOM CTPYKTYpBI C MOAIPOrpaMMamMu U
JEKOMIIO3HIIMEH CI0XKHOW 3a/1auM Ha
IPeIO’KEHHBIE TT013a/1a41
obmue TpeboBanus HHGOPMAIIMOHHON KontponbHas paboTta/Pa3paboTka BHEIIHEH
0e30macHOCTH cnenu(UKaum, aropruT™Ma | MPOrpaMMBbI
N-lomnxk-2 + 0JI0YHOHN CTPYKTYPHI C MOANPOrpaMMaMH U
JEKOMITO3MIIMEN CIIOKHOW 3a/1a4M Ha
IpeJI0’KEHHBIE 110/13a/1a41
STarnbl PeLICHHs 33a4 Ha KOMIIbIOTEpe, UX WT-201mc2 + JlaboparopHas paboTa/O1HOMEpPHbIE MACCUBBI,
CoJiepKaHue U BBINOJIHEHUE UTEpaMOHHbBIC LIUKJIIbI
COBPEMEHHYIO TEXHOJIOTHIO CTPYKTYPHOTO W-lomcs + JlaGopartophas paboTta/Pabora ¢ MaTpunamu u
IPOTPaMMHUPOBAHUS GyHKIUSIMU
YMersn:
OCYILIECTBIIATH MOUCK UH(OPMALINH, KonTponbnas pabora/Pa3paboTka BHELIHEN
aHAJIM3UPOBATh 33]a4y, COCTaBIIATH €€ crienu(UKaum, aNropuT™Ma 1 MporpaMmbl
BHEUIHIOK crienuduranuio juist paspabotkn | M-1yk-1 + OJI0YHOM CTPYKTYPHI C MOAMPOTPaAMMAaMH H
IIPOTrpaMMbl, BEIOUPATh METOJIbI U CTPOUTH JIEKOMITO3UIIMEN CIIOKHOU 3a71auil Ha
ITOPUTMBI [Tl PEIICHUS 337191 MPEUIOKEHHBIE TTO/3a/1a41
PUMEHSATH 00IIHe MTPaBUIa 3aLUThHI V-lomes + TectupoBanue/CobiogeHre TpeOoBaHHIMA
nH(pOpMaIUK OT HECAHKITMOHUPOBAHHOTO ] WH(POPMaMOHHOM 6€30MacHOCTH TTPU paboTe Ha
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JIOCTyTa K HeMl

KOMIIBIOTEPE

ITaHUPOBATH IMTPOLECChI PCUICHUA 3a1a4Y,
IpEaACTABIATE UX B BUJEC aJITOPUTMOB

N-20nk-2

KonTtponsnas padbora/O6paboTka 0AHOMEPHOTO
MaccuBa u Pabora ¢ pyHKIMAME Ha sI3BIKE
doprpan

JlabGopaTtopHas paborta/Ta0ynmupoBanue
¢bynkuuit Ha s3p1Ke Doprpan, MrepannoHHble
UKJIbl, @OpMATHBIN BBO/I-BBIBOJI HA SI3bIKE
doprpan

HIPUMEHSATH PO(HECCHOHABHBIE METO/IbI
OTJIa/IKU (TECTUPOBAHUS) IPOTrpaMM

N/I-1lonk-3

JlaGopaTopHas pabora/Pa3paboTka u oTiaaKa
ckpurntoB B Matlab. [Ipocreiimmie anroputmel ¢
napaMeTPUUECKUM IIUKIOM U UTEPALlMOHHBIM
IIUKIIOM. AJITOPUTMBI 00paOOTKH BEKTOPOB U
MaTpuIl

JlaboparopHast pabota/Pemrenue 3a1a4 ¢
UCIIOJIb30BaHUEM ITOIITPOTPAMM-TIapaMETPOB B
Matlab

KOJUPOBATh AJITOPUTMBI Ha SA3BIKE
IIPOrpaMMHUPOBAHUS BEICOKOTO YPOBHS

WNJI-1omnk-3

KonTponbHas pabora/Pa3paboTka HUCXOISIINM
METOJIOM alropuT™Ma U OopTpaH-TIPOrPaMMBI
MOJIYJIbHOM CTPYKTYPBI AJI PEIIEHUs CIOKHON
3a7a41
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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

Dopma peanmzanuu: KoMrboTepHOE 3a/1aHHE
1. OgHOMEpHBIE MacCHBBI, UTepallMOHHBIE UK (JIabopaTopHas paboTta)
2. Pabora ¢ matpuniamu u pyHkuusmu (Jlaboparopnas padorta)
3. Cobmonienue TpeboBanni HHGOPMAITMOHHON 06€301IacCHOCTH IIpH paboTe Ha KOMIBIOTEPE
(TectupoBanue)
4. TabynupoBanue ¢pynkiuu (Jlaboparopras padoTa)

dopma peanuzauuu: ITucbmenHas padora
1. Pa3paboTka BHeLIHeH crienudukanuy, aropuTMa v nporpaMMbl OJI0YHOM CTPYKTYPBI C
HOAIpPOrpaMMaMH U JE€KOMIO3HMLIMEH CII0KHOM 3a/1a4M Ha MPEATI0OKEHHbIE [1013a]Jauu
(KontponpHnas pabota)

2 cemecTp

Popma peanmzanun: KomnerotepHoe 3ajaHue
1. O6paboTtka onHOMepHOro MaccuBa 1 Pabora ¢ ¢pyHkuusamu Ha s3bike Doprpan
(KontponpHnas pabota)
2. Pa3zpabotka u otiagka ckpuntoB B Matlab. [IpocTeiinye anroputMsl ¢ napaMeTpruuecKuM
[IUKJIOM M UTEPAIIHOHHBIM IIUKJIOM. AJITOPUTMBI 00pabOTKH BEKTOPOB U MATPHII
(JTaboparopnas paboTa)
3. Pemienue 3a1a4 ¢ UCHOJIB30BaHUEM MOAIporpamMm-iapamerpoB B Matlab (JlaGopaTopHas
paborta)
4. TabynupoBanue QyHKIMi Ha s3b1ke PopTpaH, tepanmonnsie nukibl, PopMaTHBIN BBOJ-
BbIBOJ Ha si3bIke PopTpan (JIaboparopHas paboTa)

Dopma peanmzanun: [TucbMennas padora
1. Pa3zpaboTka HUCXOJAIIUM METOI0M anroputma u @oprpaH-nporpaMMbl MOy IbHON
CTPYKTYpHI JUIsl perieHust ciaoxkHou 3anaun (KontpoibHas pabora)

bannpHO-peldTHHrOBast CTPYKTYpa AMCLUUIUIMHBL SBJISETCS MPUITIOKEHUEM A.

4.2 IIpoMe:KyTOYHasI ATTECTALUSA 10 M CIHIIJIMHE

Ixzamen (Cemecmp Nel)
Onenka ompenensieTcss B cOOTBETCTBUM ¢ [lonokeHuem o OaibHO-PEHTHMHIOBOM cHUCTeMe AJs
cryaentoB H1Y «M3OW» Ha OCHOBaHUM CEMECTPOBOM U aTTECTAIIMOHHON COCTABIISIFOLIUX.

Oxzamen (Cemecmp Ne2)
Onenka ompenensieTcsi B COOTBETCTBUU ¢ [lomokeHneM o OalTbHO-PEUTHHTOBOM CHUCTEME ISt
crtynentoB HUY «MOW)» Ha 0OCHOBaHMHM CEMECTPOBOM U aTTECTALMOHHOMN COCTABIISIOIINX.

B numioMm BeICTaBIIAETCS OIIEHKA 32 2 CEMECTP.

Ipumeuyanue: OLeHOYHBIEC MAaTEPUAIIBI 10 TUCIMUITIIMHE IPUBEACHBI B (POHIE OLEHOYHBIX
matepuaios OITOII.
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5. YYEBHO-METOANMYECKOE OBECIIEYHEHHUE JUCHUIIJINHbI

5.1 IleyaTHbIe M JIEKTPOHHbIE U3TAHUSA:

1. I'anarenxo, B.A. OcHOBbI HH(OPMAIIMOHHON 0€30IaCHOCTH : Y4eOHOE MOcoOHe i BY30B MO
crenanbHocTH 351400 "Ipuknagnas uandopmaruka" / B.A. I'anmarenko ; Pen. B. b. berenun. — 4-¢
u3a. — M. : Untepuer-YH-T nadopm. TexHonoruii : BUHOM. Jlabopartopus 3nanuii, 2010. — 205 c.
— (OcHoBBI HHpOpMAaIMOHHBIX TexHOoJIoTHH). — ISBN 978-5-94774-821-5,;

2. Kuszes, A. B. OcHoBBI porpaMMupoBanus Ha si3bike C++ : yaueOHOe nocodue 1o Kypey "S3biku
nporpammupoBanus U MeTo sl Tpancisinuu” st @IIKIIC no nanpasnenuto "lIpukiaanas
matemaruka u uHpopmaruka" / A. B. KasizeB, Mock. snepr. un-T (MDOU TY). — M. : U3naTenbckuii
nom MOU, 2008. — 80 c. — ISBN 978-5-383-00204-9.

http://elib.mpei.ru/elib/view.php?id=4959;

3. Kuszes, A. B. Pa3zpabotka nporpamm B cpene C++ Builder : yue6HOE mocobue mo Kypcy
"TexHoJ0THH IpOrpaMMupoBaHus" 1o Hanpasinenuto "[Ipuknaanas maremaTnka u uHGpopmaruka' /
A. B. Kuszes, Hai. uccnen. yu-tr "MOU". — M. : U3a-so MOU, 2012. — 80 c. — ISBN 978-5-7046-
1350-3 : 160-00.

http://elib.mpei.ru/elib/view.php?id=4103;

4. Baprennes, O. B. ®oprpan 1y1st cTyneHToB : YuebHo-cpaBoyHoe uznanue / O. B. baprenbes. —
M. : Juanor-MU®U, 1999. — 400 c. — ISBN 5-86404-120-3 : 39.56.;

5. baracosa, B. C. Beenennie B MATLAB. JlabopaTopHbIil TPakTUKYM : yueOHOE TOCOOue o
kypey "Undopmaruka" nngs MOU(TY) no Bcem nampasienusm noaroroBku / B. C. batacosa,
Mock. suepr. ua-T (MOU TY). — M. : Uznatensckuii tom MOU, 2007. — 52 ¢. — ISBN 978-5-383-
00066-3.;

6. Apxunos O. I'.,baracora B. C.,I'peukuna I1. B.,3y60B B. C.,BopodseBa 1. A.,Monona T.
B.,Koctuna M. b.,KprokoB A. A.,Yubuzosa H. B.,Illlepobun B. M., Mapana M. M.-
"I[IporpammupoBanue. Coopuuk 3anau", U3mparensctBo: "Jlans", Cankrt-IlerepOypr, 2019 - (140 c.)
https://e.lanbook.com/book/121485.

5.2 JIuueH3noHHOE U CBOOOIHO PAacPOCTPaHseMoe MPOrpaMMHoOe odecreyeHme:
1. CO "IIpomereit”;

2. Buneoxondepenuuu (Maiing, Coepaxas, BK u np);

3. Notepad++;

4. Code::Blocks;

5. GNU Octave.

5.3 UuTepHeT-pecypcesl, BKJIKOYas NPogecCHOHAIBbHBIC 0a3bl JaHHBIX U HH(POPMAIIMOHHO-
CIIPABOYHbIE CHCTEMBI:

1. 3BC Jlans - https://e.lanbook.com/

2. Hayunas sjekTpoHHasi 6udiamorexa - https://elibrary.ru/

3. DunexrponHas 6ubmoreka MOU (b MOMH) - http://elib.mpei.ru/login.php

6. MATEPUAJIBHO-TEXHUYECKOE OBECIHHEYEHUME JUCHUIIJIMHBI

Tun nomemeHus Homep ayauropumn, OcHamenue
HAHMEHOBaHHUe
VY4eOHble ayauTopun K-120, MammHHbINH cepBep, KOHAUIMOHED
IUIS IPOBEIECHUS 3an MBI
JIEKUMOHHBIX 3aHATUN U | B-200, Jlekimonnas rapTa co ckambel, TpuOyHa, mKad 1ist
TEKYIIETO KOHTPOJIA yueOHas ayJuTopus XpaHEHUsI UHBEHTapsl, J0CKa MEJIOBas,
KOMIIBIOTEpPHAs CETh C BBIX0JIOM B MHTEpHET,
KOJIOHKH 3BYKOBBIE, MYJIBTUMEAUNHBIN
MPOEKTOP, SKPaH, KOJIOHKH, KOMIIBIOTED
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TePCOHAIIbHBIN

Y4eOHble ayAUTOPUHI

JUTSl IPOBEJICHUS
MPAKTUYECKUX 3aHITUH,
KP u KII

K-113,
KomnbrorepHblit
kiacc MBI

CTOJI, CTYJI, JOCKA MEJIOBAsl, KOMIILIOTEpHAas
CETb C BBIXOZOM B MHTEpHET,
MYJIbTUMEAUMHBINA IPOEKTOP, IKPaH,
KOMIIBIOTEP NIEPCOHAIBHBINA, KOHAULIIOHED

Y4eOHble ayAUTOPUHI
JUIS TIPOBE/ICHHSI
n1ab0paTOPHBIX 3aHITHIA

K-113,
KomnbrorepHblit
kinacc MBI

CTOJI, CTYJI, JOCKA MEJIOBAsl, KOMIILIOTEpHAs
CETb C BBIXOAOM B MIHTEpHET,
MYJIbTUMEAUMHBINA IIPOEKTOP, IKPaH,
KOMIIBIOTEP NIEPCOHAIBHBINA, KOHAULIIIOHED

VY4eOHble ayAUTOPUHI

K-120, MamuHHBIH

cepBep, KOHIUITUOHED

JUISL TIPOBEJICHUS 3a1 BI]
IIPOMEKYTOUYHON
aTTecTauu
ITomemenus s A-110, CTOJI IIPENOAABATEIIS, CTOJI KOMIIBIOTEPHBIH,
CaMOCTOSTEIIbHOM BrrancnurenbHas CTYJ, TOCKa HHTEPAKTUBHAsA, KOMIIBIOTEPHAS
paboThI nabopaTopus CeTh ¢ BBIXOZIOM B IHTEpHET,
MYJIbTUMEAUNHBIN MPOEKTOP, YKa3Ka JIa3epHas,
MHOTO(YHKIIMOHATBHBIN IICHTP, CEPBED,
KOMITBIOTEP MEPCOHANTBHBIN, IPUHTEDP, HAOOPHI
JIEMOHCTPAIIMIOHHOTO 000PYI0BAHMS
ITomertienus nis M-704, CTOJ, CTYI, mKad, Tym0a, J0CKa MenoBas,
KOHCYJIbTUPOBAHUS [IpenogaBaTenbckast KOMIIBIOTEPHASI CETh C BBIXOJIOM B MIHTEpHET,
kadeapsr [IMUU

MYyJIbTUMEAUIHBINA TPOEKTOP, IKPaH,
KOMITBIOTEP MEPCOHATBHBIN, XOJIOIMIBHUK,
KOHIUIIHOHEP

[Tomewmenus st
XpaHEeHHsI
o0opyI0oBaHUs U
y4eOHOr0 MHBEHTaps

M-703a/1, Kimamosas
kad. "[IMUN"

CTEJUTaX JUIS XpaHEHHs KHUT, TyMOa, DKpaH,
HOYTOYK, KHUTH, Y4€OHUKH, TOCOOUS
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IIpunoxenne A

BAJJIBHO-PEUTUHITOBAS CTPYKTYPA JIUCHOUILJIAHBI

Nudopmatuka

(Ha3BaHME AUCIMILIMHBI)

1 cemecTp

IlepeyeHb KOHTPOJIBLHBIX MEPONIPUSITHI TEKYIIIET0 KOHTPOJISI YCIE€BAEMOCTH MO THCIUILTHHE:
Cobmonenue TpeboBanmii ”HPOPMAITMOHHOM O€30MMaCHOCTH MPHU pabOTE HA KOMIIBIOTEPE

KM-1

KM-2
KM-3
KM-4
KM-5

(TectupoBanue)
TabynmupoBanue ¢pynkuuu (JlabopatopHas padbora)

OnHomepHbIe MAaCCUBBI, UTEpAIlMOHHBIE ITUKIIBI (JIabopaTtopHas padoTa)

Pa6ota ¢ marpuniamu u pyukusmu (JlabopatopHas padora)
Pa3paboTka BHEHIHEW crienn(UKAIIUK, AITOPUTMA U IPOTPaMMBbl OJIOYHOM CTPYKTYPHI C

nmoamnporpaMmMamMi U JEKOMITIO3UIIMEH CJIOJKHOH 3aJlady Ha MPCIIOKCHHBIC ITOA3ada4Yr

(KontponpHas pabota)

Bujx npome:xyTo4HOI aTTecTalmu — JK3aMeH.

Wnpexc KM- | KM- | KM- | KM- | KM-
Howep Paznen nucuurmHb KM: L 2 3 4 >
paszena Henens 2 4 8 12 15
KM:
1 Cobmronenne TpedboBaHuid THPOPMALTMOHHOM
0e30MMacCHOCTH.
11 CobOumotenne TpeboBanmii HGHOPMATMOHHON + 4 +
] 0€30I1aCHOCTH
2 OCHOBBI TEXHOJIOTMH Pa3pabOTKU MPOrPaMMHBIX
cpenctB. OcHoBbl C++
21 Benenne B Unpopmaruky. dyHnameHTaabHbIe + +
' MOHSITHUS UH)OPMATUKH
OCHOBHBIE TIOHATHS ANTOPUTMH3ALNHI 33734 U
2.2 nporpammupoBanus. CoBpeMEHHbIE CPEACTBA U Cpelpl |  + +
JUIs pabOThI IPOrpaMMHUCTA
S3p1k C++ 1 €ro OCHOBHBIE CpeICTBA ISl pabOTHI CO
2.3 CKaJISIPHBIMU TUIIAMU JAHHBIX U 0a30BBIMU + +
CTPYKTypaMu aJIFOPUTMOB
24 OCHOBBI TEXHOJIOTUH Pa3pabOTKU MPOTPaMMHBIX + + +
CPEICTB
3 ANTOpUTMBI U TpOrpamMMBbl Ha si3bike C++ 171
00pabOTKM MAaCCHBOB JTAHHBIX
31 ANTOpUTMBI U TpOrpamMMBbl Ha si3bike C++ 171 +
' 00pabOTKM MAacCHBOB JIAHHBIX
32 MHorohait1oBbIi TPUHIMIT TOCTPOSHHS TPOrpamMM Ha +
' a3pike C++
4 AJNTOPUTMEBI B TTPOTpaMMEI Ha si3bIke C++ ¢
UCIOJIb30BaHUEM (DYHKITHIA
41 AJNTOPUTMEBI B TIPOTpaMMEI Ha si3bIke C++ ¢ +

UCIMOJIb30BaHUEM (DYHKITHIA
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5 Cpenctsa si3pika C++ i1t paboTHI C yKa3aTeIsIMu 1
dbaitramu
5.1 Cpenctsa si3pika C++ i1 paboThI ¢ yKa3aTelsaMu +
5.2 Cpenctsa si3pika C++ 1151 paboThl ¢ danmamMu +
Bec KM, %: | 2 18 30 20 30

2 cemecTp

HepequL KOHTPOJIBHBIX MePOHpHﬂTHﬁ TEKYIIIET0 KOHTPOJIA yCII€BAEMOCTH MO AUCHUIIJIMHE:

KM-6

KM-7

KM-8

KM-9

KM-
10

TaOynupoBanue ¢yHKIMMA Ha s3bike DPopTpaH, MTepannonnbie MUKIIbI, DOpMaTHBIA BBOI-BBIBO/T
Ha s3b1ke DopTtpan (Jlaboparopras padoTa)

O6paboTka ogHOMEpHOTO MaccuBa M Pabora ¢ ¢pynkuusamu Ha si3pike Doptpan (KoHTposbHas
pabora)

Pa3paboTka HUCXOIAIIUM METOIOM anroput™a u QopTpaH-IporpaMMbl MOAYIbHON CTPYKTYPHI
JUTSE penieHus cinoxHoi 3anaun (KonTposbHas padoTa)

Pa3pabotka u otnaaka ckpuntoB B Matlab. [IpocTeiiine anroputmsl ¢ napaMeTpudecKumM
[IUKJIOM Y UTEPAMOHHBIM IIUKJIOM. AJITOPUTMBI 00pabOTKH BEKTOPOB U Matpull (Jlaboparopuas
pabora)

Pemenue 3a1a4 ¢ ucmoyib30BaHUEM MOANIPOrpaMM-iapameTpoB B Matlab (JIabopaTopHas pabora)

Buja npoMexyToUHOI aTTeCTANMU — DK3aMEH.

Nunexc KM- | KM- | KM- | KM- | KM-
Howep Paznen qucuumimHbl KM: 6 ! 8 9 10
pasiena e et Henenst 4 | 6 | 8 | 12| 15
KM:
1 OcHOBBI s13bIKa TporpaMMupoBanus Poprpax
11 OcHOBBI s13bIKa TporpaMMupoBanus Poprpan + +
1.2 dopmaTHbIN BBOA-BBIBOJ AaHHBIX B DopTpane + +
2 Pabora ¢ ¢aittamu B @opTpane
2.1 Pa6ota c ¢aitnamu B @oprpane + +
29 Hcnonp30BaHne BCTPOEHHBIX (PYHKIUH MTPH + +
' nporpammupoBanuu Ha DopTpane
3 MHoroMoaynsHOE porpaMmupoBanne Ha Goprpane
31 [IporpammupoBaHue ¢ NPUMEHEHUEM TTPOLIETYP +
' doprpana
39 MHoromoysibHO€ TporpaMMUpPOBaHUE Ha +
' ®doptpane. JlonmoaHUTEIbHBIE BO3MOKHOCTH SI3bIKA.
4 Maremartuueckue nmaketsl. MATLAB
4.1 BBenenue B MaTematnueckue maketol. MATLAB + +
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Pa3zpaboTka anroputMoB 06€3 UCITOTH30BAHUS

4.2 nognporpamMm. Ckpuntel B Matlab. [oamporpammel. " "
4.3 Oynkuuu B Matlab + +
Bec KM, %: | 10 20 20 20 30
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