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

Hanpapienne noaroroBku/cnenuaibHocTh: 15.03.01 MammnHocTpoeHue

HaumeHnoBaHune o6pa3oBaTejbHOI mporpaMMbl: MaliMHbI ¥ TEXHOJIOTHS BbICOK03(()eKTUBHBIX POLECCOB
00paboTKU MaTepuajIoB

YpoBeHnb 00pa3oBaHusi: BbiciIee 00pa3oBaHue - faKkajlaBpuaT

®opma o0yuenusi: Ounas

Pabouast nporpaMma QM CHUILIHHBI

HNH®OOPMATHUKA
BJaok: Baok 1 «/Iucuuniunsl (MoxyJim)»
YacTh 00pa3zoBaTe/ibLHOM OGs3aTennnast
NMPOrpaMmbl:
Ne qucHMIUIMHBI 10 y4eOHOMY BEL.O.12

MJIAHY:

TpynoeMKOCTh B 3a4eTHBIX
eIMHULAX:

1 cemecTp - 6;

Yacos (Bcero) no yueoHomy
MJIAHY:

216 yacoB

Jlekuuu

1 cemectp - 32 yaca;

HpaKTuquKne 3aHATHA

1 cemecTp - 16 yacoB;

JlabopaTopHbie padoThI

1 cemecTp - 48 yaca;

Kouncynbranuu

1 cemectp - 2 yaca;

CamocTrosiTesibHasi padoTa

1 cemectp - 117,5 yacos;

B ToM unciae Ha KII/KP

He MPeyCMOTPEeHO YUeOHbIM MJIAHOM

HNnasa koHTakTHas padora

MPOBOAUTCS B PAMKAX YaCOB Ay/IMTOPHBIX 3aHATHI

BKJIHOYAS:
Pemenue 3agau

KontpoabsHnas padora
PacuerHo-rpaguyeckasi padora

IIpome:kyTouHast aTTecTALUS:

IK3aMeH

1 cemectp - 0,5 yaca;
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1. HEJIN U 3AJIAYU OCBOEHUSA JUCHUITIJIMHBI
Leab ocBoeHMs] TUCHUILIMHBI. VI3ydyeHHE OCHOBHBIX MPHUHIIUIIOB U METOJOJOTHUU pa3pabOTKu
MPHUKJIATHOTO TPOTPAMMHOTO OOECIICUEHUS, BKJIIOYAs THUIOBBIC CIIOCOOBI OpPTaHW3alUU JAHHBIX H

MOCTPOCHUS

AJIropuTMOB

00pabOTKH  JTaHHBIX,

CHHTAKCHuC u

CCMAaHTUKY YHUBCPCAJIbHBIX

AITOPUTMHUYECKHUX SA3BIKOB IIPOTPAMMHUPOBAHUS BBICOKOI'O YPOBHS.

3agauu AMCHMIIINHBI

- ®opMHpOBaHUE Y 00YJaIOIIUXCS HABBIKOB ()OPMATILHO-JIOTUYECKOT0, aITOPUTMHUYECKOTO

MBIIJICHUA. ;

- OcBoeHUE CTY/IEHTaMU OCHOB QJIFTOPUTMHU3ALIMHU U IPOrpaMMHUpPOBaHUs Ha sA3blke C++
pas3JIMYHBIX KJIAcCOB 3a/1a4 00pabOTKH JaHHBIX.;

- [Ipuobperenue 3HaHUH IO MeTOIaM pa3pabOTKH MPUKIIAJAHBIX IPOTPAMM M YMEHUH MPOBOAHUTH
UX OTJIAJKY U HACTPOMKY JJIsl PEIICHUS BBIYUCIIUTENIbHBIX 3a/1a4.;

- MI3ydeHne NOHATUIHOIO ammnapara AUCLUIUIMHBI, OCHOBHBIX TEOPETUYECKUX I10JIOKECHUM. .

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

Koa n HanmMeHoBaHue
KOMIIETeHI{UH

Koa u HamMeHOBaHHe
HHAUKATOPA JOCTHKEHUSI
KOMIEeTeHINHI

3amiaHNpPOBaHHbIE Pe3yJbTAThI 00yUeHHus

VYK-1 Cnocoben
OCYILIECTBIIATH IIOUCK,
KPUTHYECKHUM aHAIIA3 U
CHHTE3 HHpOopMaLuHy,
IPUMEHSTh CUCTEMHBIN
MOAXOJ IJIsl peLICHUS
IIOCTAaBJICHHBIX 3a]1a4

NJI-1yk-1 BemomHseT mouck
HEe0OX0oaMMOM HHPOPMAIIHH,
€€ KpUTUYECKHUI aHaIu3 U
0000111aeT pe3yNbTaThl
aHaJIM3a [T PEIICHHUS
[TOCTaBJIEHHOM 3a/1a4n

3HaThb.
- DTtansl peliCHus 3ala4 Ha KOMIIBKOTEPE,
HUX COACPIKAHUC U ITPpaBUJId BBIIIOJIHCHUA. .

YMETb:
- Paboratk co cpenoil mporpaMmmupoBaHus,
HI0JIb30BAThCS TO/ICKa3KaMH, BBIIIOJIHSTh
MOUCK MH(POPMALINH TIO SI3BIKAM U CpeiaM
IPOrpaMMUPOBAHUSL..

OIIK-4 Cnocoben
MOHUMATb TTPUHIIAITHI
paboThl COBpEMEHHBIX
nH(OpMaAITMOHHBIX
TEXHOJIOTHH U
HCIOJIL30BaTh UX JIJIA
pelIeHus 3a1a4
npodecCuOHATbHON
JIeSITeIbHOCTH

N-lomnk-4 Mcronssyer
COBPCMCHHBLIC A3BIKU U
CHCTEMBI IPOTPaMMHUPOBAHUS
JUTSL pEeUICHUS
npodecCHOHATIBHBIX 3aa4

3HATh:
- OCHOBBI TUIIM3ALINN U CTPYKTYPHU3ALUU
JTAaHHBIX.

YMETB!
- CaMOCTOSITENLHO BBIOPATh CTPYKTYPY

JTAaHHBIX, pa3paboTaTh ATOPUTM U
[IPOrpaMMy JUIsl pELIEHUs] TIOCTABJICHHOM
3aJ1auH.

OIIK-4 Cniocoben
MOHUMATb TTPUHIIUITBI
paboThl COBPEMEHHBIX
UH(GOPMaIMOHHBIX
TEXHOJIOTHI 1
UCTIONb30BaTh UX IS
penIeHus 3a1a4
npohecCuOHANBHOM
JESTSIIbHOCTH

N-20mk-4 [lpumenser
COBpPEMEHHBIE
MaTeMaTHYECKUE MaKeThI JJIs
MOJICTTUPOBAHHS U
UCCIICIOBaHUS 337124
npodeccuoHaNbHOMI
JIeSTEIbHOCTH

3HATh:
- Cpeny peanuzaiuu si3bIka
MPOrpaMMHUPOBAHUS U TIPaBUiia pabOTHI B
HEH..

YMETB:
- cnonb30BaTh BO3MOXKHOCTH

BBEIYHCIIMTETLHON TEXHUKU U
IPOTPaMMHOT0 00ecTieueHUs I PeLIeHUS
mpodecCHOHANBHBIX 3aj1au. .

OIIK-14 Cnocoben
pa3pabaThIBaTh aarOpPUTMBI
n KOMHBIOTepHI)Ie
MPOrPaMMBI, TPUTOTHBIE

N-1lonk-14 AITOPUTMUZHPYET
pellIeHne 3a]a4l U peaIn3yeT
QJITOPUTMBI C TIOMOIIBIO
IIPOrPaMMHBIX CPEICTB

3HATh:
- bazoBblie anroputmsl 00paboTKH
YHCJIOBBIX JAaHHBIX U TEXHOJOTUU
CTPYKTYpPHOTO MPOTpaMMHUPOBAHUSL. .




Koa u HaumeHoBaHue
KOMIIETCHIINH

Koa u HaumeHoBaHMe
HHAUKATOpa JOCTHKCHUSA
KOMIICTCHIIUHA

3amiaHupoBaHHbIE Pe3YabTATHI 00yYeHUsI

JJIA IPAKTUYICCKOT'O
IMPUMCHCHUA

YMETh:

- Peanu3oBaTh Ha SI3BIKE
MPOrPaMMHUPOBAHUS C COOJTIOICHUEM
TEXHOJIOTHH CTPYKTYPHOT'O
MPOrPaMMHUPOBaHHUS, 0A30BBIX AITOPUTMOB
00pabOTKM YMCIIOBBIX JIAHHBIX..

OIIK-14 Cnocoben
pa3pabaTbIBaTh AITOPUTMBI
U KOMITBIOTEPHBIC
POTPaMMBI, IPUTOTHBIE
JUTSL IPaKTUYECKOTO
PUMEHCHHUS

N 1-20nk-14 [IpumensieT
cpencTBa HHPOPMAITMOHHBIX,
KOMITBIOTEPHBIX U CETEBBIX
TEXHOJIOTHUH JIst
MPAKTUYECKOTO PUMEHEHUS

3HATh!
- ba3oBble METOBI ANTOPUTMUBALMH U
[IPOrpaMMUPOBAHHUS 3a/1a4.

YMETB:

- OCylIecTBIATh OTIIAJIKY, TECTUPOBAHUE U
JIOKYMEHTUPOBAHHUE CO3JaHHOM
MIPOTPaAMMBIL..

2. MECTO JUCHHUILINHBI B CTPYKTYPE OBPA3OBATEJIbHOM NPOI'PAMMBI BO

JlMcuuIuIMHA OTHOCUTCS K OCHOBHOM MPOQecCHOHANIBbHON 00pa3oBaTebHOM mporpamMme MaruHb
Y TEXHOJIOTHS BHICOKOA((EKTUBHBIX MpoIieccoB 00padoTku matepuainoB (nanee — OIIOII), nanpaBnenus
noarotoBku 15.03.01 MamuHoCTpoeHUE, YpOBEHb 00pa30BaHus: BhICIIEE 00pa3oBaHue - OakajgaBpuar.

bazupyercs Ha ypoBHE cpeaHero o01iero oopa3oBaHusl.

Pe3ynbpTaThl 00y4eHus, MojydeHHbIE P OCBOCHUM JUCLUIUIMHBI, HEOOXOIMMBI IIPU BBIITOJHEHUN
BBIMTYCKHOM KBaJTU(UKALMOHHON PabOTHI.




3. CTPYKTYPA U COAEPKAHUE JUCHUIIJINHbI

3.1 CTpyKTypa THCHUNIHHBI
OO01as TPyJI0eMKOCTh JUCHUTUTMHBI COCTABIISIET 6 3a4€THBIX eIUHMIL, 216 9acoB.

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

Pasesb1/TeMbl 8| a
Ne JTUCIUTUTAHBL/ (D OPMBI § % § KonrakTHas pa6ora 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 2 1 2 - - - - - - - - - Camocmoamenvroe usyuenue
uHdopmaruky. meopemuueckoz0 mamepuana: IlosropeHue
OyHnamMeHTaNbHbIE JICKIIMOHHOT'0 MaTepHaa
MOHSTHUS H3yuenue mamepuanog iumepamypHsix
nHpopmMaTuKy. UCHIOUHUKOB:
1.1 | Iousrue nHGOpMALHH. 2 2 - - - - - - - - - [1], ctp. 3-6
Obmas
XapaKTEePUCTHKA
IporeccoB coopa,
nepenadu, 00padboTKH U
HaKOIUICHUS
HHPOPMALIUH.
CrpykTypa u
(YHKIIMOHUPOBaHHUE
OBM.
2 [Mpouecc perieHus 46 10 12 4 - - - - - 20 - Camocmosamenvnoe usyuenue
3ana4d Ha OBM. f3bik meopemuuecko20 mamepuana: [1oBropeHue
C++. Tunsl u noHATHil "anroput™", "mporpamma’. Tursl
CTPYKTYPBI JAHHBIX. AJITOPUTMOB, CPEJICTBA TIPEJICTABICHHS
bazoBble anropuT™el 1 ITOPUTMOB.
ux peanusanust Ha C++. H3yuenue mamepuanog 1umepamypHsix
2.1 Dralibl pelieHus 3a1au 46 10 12 4 - - - - - 20 - UCHOUHUKOG:
[1], erp. 23-24, 27-28, 32-35

Ha KOMITBIOTEPE.
OOmas
XapaKTepUCTHKA U
00JacTu IpUMeHeHUst
si3pIka C++.
Jlornueckue

[2], ctp. 10-12, 20-23, 36-47




MIEpEMEHHEIC, OTICPAIIUU
Ha HHX, JIOTHYECKUE
BeIpakeHus. [loHsATHE
maccuBa. OObsABIEHNE
MaccuBa. Pabora ¢
JIBYMEPHBIMU
MAaCCHBaMH.
WTepainoHHbIE [HKIIBI
M UX UCIOJIb30BaHUE
JUTSL peIICHUS
MaTeMaTHYECKUX 3a1ad.

3 VYkazarenu u 28 8 14 Ilo020mo8Ka K npaKkmu4eckum 3aHAmMuam:
JIMHAMHYECKasl aMsITh. [ToBTOpEHME JIEKIIMOHHOTO MaTepHraja o TeMe
3.1 Hasnauenwue u 28 8 14 Iloozomogka k nadopamopnoii pabome:
00BbsIBIICHUE Pelenre MHANBUYaNbHBIX 33124 PaOOTHI C
ykazareneit. OnHo- n JMHAMHYECKAM MacCHBaMHU
JIBYMEpHbIC H3yuenue mamepuanos numepamypHsix
JHMHAMHYECKUE UCHOYHUKOG:
MaCCHBBI. [1], cTp. 52-56
[2], cTp. 47-55
4 Oynukiun C++: 48 16 20 Iloozomoeka Kk 1adbopamopnoil pabome:
Ha3Ha4YCHHUE, Pemenue 3a1a4 ¢ ncroap30BaHueM (HYHKIHUH.
HCIIOIb30BAHUE. Vcnionp3oBanne MeToAa GyHKIIMOHATIBHON
[TpoektupoBaHue JIEKOMIIO3UIIHH.
NporpamMmm, METo]] IIo0z0mogKa K npaKmMuyecKUM 3aHAMUAM:
(hyHKIIMOHATIBHOM ITpopaboTka JIEKIIHOHHOT'O MaTepHaia Mo TemMe
JICKOMITO3UIIUU H3yuenue mamepuanog iumepamypHsix
4.1 | Ha3zuauyenue QpyHKIIHI, 48 16 20 UCHOYHUKOB:
HX CTPYKTYpa. [1], erp. 39-42
Hcnonp3oBanue [2], cTp. 63-74, 96-99
MAaCCUBOB B Ka4eCTBE [3], cTp. 21-23
(opManbHBIX U
(akTHIeCcKnx
napameTpoB. Pemenue
CJIOXKHBIX 3a]a4.
5 Cnoco0bl mpoBepKH 14 2 10 Ilodzomogka K nabopamopnoii pabome:
IpoTrpamMm CocTraBiieHHE TECTOB IS paHee pa3padOTaHHBIX
5.1 | Meroas! TeCTHPOBAHUS 14 2 10 porpamMm

1 UX IPUMCHCHUEC.

H3yuenue mamepuanog 1umepamypHslix
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TectupoBanue
IIPOrPaMMHBIX
KOMILIIEKCOB.

UCMOYHUKO8.
[3], cTp. 14-15

Pabora c ¢aitnamu
C++. O6BeKTHO-
OpPUEHTUPOBAHHBIN
MOJXO0 K pa3paboTke
IPOTpaMM.

42

10

20

Hoozomogka pacuemnslx 3adanuii: Pemenue
WHAWBUYAIFHOTO 3aaHus Ha 00paboTKy
JTAHHBIX CIIOKHOU CTPYKTYPHI C MCIIOIB30BAHIE
KJIACCOB ¥ CTAHJAPTHHIX aJITOPUTMOB.
IloozomoeKka K ayOumopHsim 3aHAMUAM.

6.1

Haznauenue ¢aiinos,
(hatirel 1 06236l JaHHBIX.
IMonsTne cucTemsl
ynpaByieHus 6a3zaMu
nanaeix - CYB/I.
Pa6ota ¢ daitnamu Ha
C++. CymrHocTh
00BEKTHO-
OPHEHTHPOBAHHOTO
oIxo/1a K pa3paboTke
mporpamm. Cpencrtsa
OOIT na C++.
KonTeliHepHbIe Ki1acchbl
U UX HCIIOJIh30BAHUE
JUTst paboTHI C
JMHAMHYECKUMHU
CTPYKTYpa-MH JIaHHBIX.

42

10

20

[TpopaboTka JEKIMOHHOTO MaTepuana
H3yuenue mamepuanos numepamypHnsix
UCHIOYHUKOG:

[3], cTp. 76-86

DK3aMeH

36.0

0.5

33.5

Bcero 3a cemecTp

216.0

32

48

16

0.5

84

335

Hroro 3a cemecTp

216.0

32

48

16

2

05

1175

IIpumeuanue: Jlex — nexunu; JIab — naboparopHsie padoTsl; [Ip — npaktuyeckue 3ansatust; KIIP — aynuTopHble KOHCYIBTALUU IO KYPCOBBIM
npoektam/padoram; MKKII — naanBuyanbHble KOHCYIbTAlMU 0 KYpPCOBBIM MpoekTam/padoram; ['K- rpymnnoBsie KOHCYIbTAlUU 110 pa3aeaam
mucuuruinHel; CP — camocrostenbHas padora crynenta; UKP — nnas konraktHas padora; TK — Texymmii KoHTpodb; [TA — npomexyrouHas
aTTecTanus




3.2 KpaTkoe coaep:kaHue pa3iejioB
1. Beeoenue 6 ungopmamuxy. PynoamenmanbHvle NOHAMUA UHPOPMAMUKY.

1.1. ITorstue nuadopmarmu. OOImAas XxapaKTepUCTHKA MTPOIIECCOB cOopa, mepeaadu, 00padboTKu
1 HakoruieHus: nHGopMmaruu. CTpykTypa u pyHKnrnoHupoBanue IBM.

HUundopmannonnusie pecypcol. [lonstue uHpopmanuoHHOW TexHONOruu. MHpopmalmonHas
0e30MacHOCTh.. POJIb AJIEKTPOHHBIX CPEACTB XPAaHEHUS W PaCHpOCTpaHeHUs WHPOpMAIUU B
coBpeMeHHOM Mupe. Ponb HHPOPMAIIMOHHBIX TEXHOJOTUH B HWHXEHEPHBIX M HAyYHBIX
uccnenoBanusx.. Kmaccudukanus coBpemenHeix OBM. ApxutekTypa coBpeMeHHbIX OBM.
[Iporpammuoe ynpasiaenne OBM. Opranuzanusa namsitu 9BM. OnepaTuBHasi U BHEIIHSA MaMSITh.
@ailnioBas cTpykTypa BHemHel namsatu OBM.. IIporpammuoe obecnieuenue 9BM: crannaptHoe u
npukiagHoe. OCHOBHBbIE (QYHKIHMHM OINEpanuoHHON cucteMbl OBM.. OCHOBHBIE TOAXOIBI K
npuMeHeHnto OBM s pemieHuss NPUKIAAHBIX 33a4: OCBOCHHE paHee pa3paOdOoTaHHBIX
MH(OPMALIMOHHBIX TEXHOJIOTHI U MPOrpaMMUPOBAHKE PEILICHUS 3a/ad..

2. Ilpouecc pewenus 3a0ay na IBM. Hzvik C++. Tunvi u cmpykmypsl oannvix. bazoevie
anzopummul U ux pearusayus na C++.

2.1. Dranbl pemeHus 3a1a4 Ha KoMiibiorepe. OO0IIas XapakTepuCTUKa U 00JIaCTH TPUMEHEHHS
a3bika C++. Jlornuyeckue nepeMeHHble, Olepaluy Ha HUX, JIOTHYecKue BoipaxeHus. [lonsatue
maccuBa. OObsiBIeHUEe MaccuBa. PaboTa ¢ ABymMepHbIMU MaccuBaMu. VITepalimoHHbIC IIUKIIBI U UX
UCIIOJIb30BaHUE JUISl PEILICHHUsI MaTeMAaTHYECKUX 3a/1ay.

Oranbl peleHus 3a/laui: MOCTAaHOBKA 3a7add, YTOYHEHHUS JOTIOJIHUTEIBHBIX YCIOBUH, IMOMCK
METO/1a peIleHHs], COCTABJICHUS aJrOpUTMa M MPOrpaMMbl, TECTUPOBAHHE M OTJIAJKa, MOATOTOBKA
UCXONHBIX JaHHBIX. [loHATHME anropuTMa, €ro CcBOWCTBa, 0a30BBIE AITOPUTMBI, CpPEACTBA
OpPEJCTaBICHNU aIrOPUTMOB. AUITOPUTM W IporpamMma. SI3bIKM IPOrpaMMUPOBAaHUS M MX
peamuzamus.. Ctpykrypa mporpammbel Ha C++. TloHsTHE TMDAa MaHHBIX, apUPMETHUYECKHE THUIIBI
nansbix int, float, double.. IlpaBuna Hanucanue apudmMeTHUYECKUX BBIPAXKEHUN M MPeoOpazoBaHMs
TUNIOB JIaHHBIX. Maremarndeckue ¢GyHknun. OnepaTtopsl TMPHCBOSHUS W BBOJA/BBIBOJA..
OOBbsBIEHNUE JIOTHUECKUX IepeMeHHbIX. Jlormueckue omepauuu. IlpaBuna HamucaHus YCIIOBHIA..
Omneparop pa3BeTBICHHUS, CO3JaHNe OJI0KOB.. LIMKIMUecKre anropuTMbl, CPeICTBA UX PEaTH3aLUN. .
bazoBble anroputmsl 00pabOTKH OJJHOMEPHBIX MaccUBOB.. KpaTHble LUKIIBI U MX HCHOJIb30BAHUE
JUTsE pabOTHI ¢ ABYMEPHBIMHA MaccuBaMu.. OCOOEHHOCTH HTEPAMOHHBIX IUKIIOB. X peanmu3arys Ha
C++.

3. Vkazamenu u ounamuyeckas namsme.

3.1. Ha3naueHnue u o0bsBiIeHHE yKka3aTenaei. OfHO- U IByMepHbIE TMHAMHUYECKHE MACCHBBHI.

[TonsiTue ykaszaTens, IPUCBOCHUE 3HAUEHUN YKa3aTellt0, BbIJIEICHNE U OCBOOOXKICHUE aMSITH..
AnpecHas apudmeTuka, OCOOCHHOCTM omepalMid ¢ ykazareiasiMu.. Pabora ¢ oJHOMEpHBIMU
JUHAMHYECKMMH MaccuBaMu.. PaboTa ¢ AByMEepHBIMU JTUHAMUYECKUMH MAaCCUBAMU. .

4. Oyuxyuu C++: nasuauenue, ucnoavsosanue. llpoexmuposanue npocpamm, mMemoo
DYHKYUUOHANIbHOU 0eKOMNOZUUUU

4.1. Haznauenue QpyHKIuH, ux cTpykTypa. Mcrnonb3oBanue MacCMBOB B KauecTBE (POpPMaIbHBIX
U aKkTUYECKUX MapaMeTpoB. PenieHne caoxHbIX 3a1ay.

['moGanpHbIl 1 NOKaNbHBIE IepeMeHHble. DopManbHbIe U (akTHUecKue napamerpsl.. Ilepenaya
MEPEMEHHBIX MO 3HAYEHUI0O M CChUIKE.. lcmonp30BaHHME CTaTUYECKMX MACCHBOB B KauecTBE
dopManbHBIX U (aKTHUECKUX MapamMeTpoB.. Mcronb30BaHME AMHAMHYECKUX MAacCCHBOB B KauecTBE
dbopManbHBIX U (pakTHUecKUX mapameTpoB.. llpaBuna (yHKIMOHANBHOM JAEKOMIIO3MIIMH,
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COCTAaBJICHHUE HWEPApXMUUYECKOH auarpaMMbl W JUarpaMMbl «BBOJ, — OOpabOTKa — BBIBOMY..
Peamuzanug cnoxubiX 3agad Ha C++..

5. Cnocobvi nposepku npo2pamm

5.1. MeTobl TECTUPOBaHUA U UX IPUMEHEHUE. TecTupoBaHne NPOrpaMMHBIX KOMIUIEKCOB.

Hcrounnkn OmMOOK MpH MpPOrpaMMHpPOBAHWMHU. THMOBBIE OMMOKM W METOIBI  HX
IpeJOTBpALeHNs.. MeTOIMKN IPOBEPKU IporpamMm. TecTupoBaHHe U OTIa/IKa, (PYHKIIMOHAIBHOE U
CTPYKTYpHOE TecTUpOBaHHE.. MeToabl (QYHKIIMOHATBHOTO TECTHPOBAaHUSA. METOABI CTPYKTYpHOTO
TECTUPOBaHUA.  TecTUpoBaHME  INPOrpaMMHBIX  KOMIUIEKCOB,  IIOCTPOCHHBIX  METOJOM
byHKUIMOHATBHON AekoMno3uuuu.. CpeacTBa TECTUPOBAHUS B COBPEMEHHBIX WHCTPYMEHTAIBHBIX
cpenax..

6. Paboma ¢ ¢avinamu C++. Obwexmuo-opueHmuposannbiil 100x00 K pazpabomke npocpavm.

6.1. Ha3nauenwue ¢aiinos, daiiibl u 6a3sl JaHHBIX. [IoHATHE cHCTEMBI yIpaBieHUs 0a3aMu
nauHbix - CYB/I. Paborta ¢ daitnmamu Ha C++. CyIHOCTh 00BEKTHO-OPUEHTHPOBAHHOTO MTOIX0/1a K
pa3pabotke nporpamm. Cpenctsa OOII na C++. KoHTelHepHbIe KIIACChl U MX UCIOIB30BaHUE IS
paboThl ¢ AMHAMUYECKUMU CTPYKTYpa-MH JIaHHBIX.

JluTensHOE XpaHEHUE NaHHBIX, (aiyibl 1 0a3bl JaHHBIX, UX CXOACTBA U OTJIMYMS. [IpUHIUITBI
paboter ¢ CYB/l.. Ctpyktypsl Ha C++, ux ucnonb3zoBanue.. Cozmanue u oOpadoTka (aiiyioB Ha
C++.. Tlonstus oObekT, kimacc. CTpykTypa u o0ObsiBieHue kiaccoB. CBoicTBa 0OBEKTHO-
OPUEHTUPOBAHHOTO IPOTPAMMHPOBAHMS HMHKAICYJSAIUS, HacleAoBaHUe.. Peanmsamus 3amad
00pabOTKKM MacCHBOB C MTOMOIIIb. KilaccoB. KoHTeitHepHBIE Kiacchl vector, list 1 X UCHOIb30BaHUE
Ui pabOThI ¢ TUHAMUYECKUMHU MaccuBaMu.. bubimoreka ctanmapTHRIX aroputMoB algorithm u ee
UCIIOJIb30BaHUE [T PEIICHHS THUITOBBIX 3a/1a4 HA MacCUBaX U Kiaccax..

3.3. TeMbl NIPaAKTHYECKUX 3aHATHH
1. ®ynkuonansHas nekomnosuius. KontponbHas pabota Ha QyHKIHMHY;
2. OyHKIIMOHAIBHAS IEKOMITO3UIIHS;
3. Pabora ¢ pyHKIMAMY;
4. O6paboTKa IBYMEPHBIX MACCHUBOB;
5. Urepaunonnslie nukisl. Cymma psjaa. Pemenne ypasHenus. KontposbHas padora Ha
00pabOTKy OJJHOMEPHBIX MAaCCHUBOB.;
6. OOpaboTka 0THOMEPHOT0 MaccuBa. BBO/BBIBOI, HAXOXKAEHUE CYMMBI, IPOU3BEICHHUS,
KOJINYECTBA, MAaKC-MUH;
7. TabynupoBanue GpyHKIUU OAHOM MepeMEHHOM;
8. CTpyKTypa nporpaMMsbl, peleHrne MpocTenIen 3a1auu.

3.4. TeMbl 1a00paTOPHBIX PadoT
1. O6paboTka ofTHOMEpPHOT0 MaccuBa. 3agaya 2.3;
. O6paboTka TByMepHBIX MacCHBOB. 3agaya 3.1;
. 3amuTa 3aganuii mo reMe "OO6paboTka OJHOMEPHBIX MAaCCHBOB. VITepallnOHHBIEC IUKIIBI";
. O6paboTka cTpok. 3amaua 6.2;
. Utepaunonnsie nukisl. Kopens ypaBHenus. 3agaua 1.11;
. O6paboTka OTHOMEPHOTO MaccHuBa. 3agava 2.4;
. 3ammra 3agaHuit o TeMe "OCHOBBI ATOPUTMU3ALINHN, 0a30BbIE TIOHATHS U ONIEPATOPHI
C++";
8. O6paboTka 0 JHOMEPHOr0 MaccuBa. 3ajava 2.2;
9. TaOynupoBanue GyHKIHN OJTHOM MepeMeHHoH. 3aaaya 1.6;

NN RN



10.
11.
12.
13.
14.
15.
16.
17.
18.
19.
20.
21.
22.
23.
24.

CocrasieHue npocTeiiiieil mporpaMmmel, pabota co cpenoit. 3agada 1.1. 3amgaya 1.2;

Pa6ota co ctpykTypamu. 3amaya 6.1;

Urepanmonnsie nukibl. Cymma psiaa. 3agada 1.10;

3anuTa 3agaHui 1Mo TeMe «OyHKIUN;

O0paboTka TByMEpHBIX MACCUBOB. 3a/1aua 3.2 (pelieHue yepe3 yKa3zaTeln);
3anuTa 3agaHui 1o TeMe "OyHKIMOHAIbHAS IeKOMITO3UIUS "
OyHKIHUOHATBHAS AEKOMIIO3ULIUs. 3aAa4da 5.2 (IpoI0JKEHUE);

Pa6ota ¢ pynkmusamu. 3amaya 4.3;

OyHKIHUOHATIbHAS JEKOMITO3UIIMs. 3aa4da 5.2;

Pa6ota ¢ pynkusamu. 3amaya 4.1;

O0paboTka IByMEpHBIX MACCUBOB. 3a/1a4a 3.3 (pelmieHue yepe3 yKa3zaTeln);
3ammura PI'P (3amgaua 6.4);

Pabora ¢ pynknusamu. 3amaya 4.2;

O6paboTka TByMEpHBIX MacCHBOB. 3aaada 3.2;

3amuTa 3aaanuii Mo Teme "OO6padoTKa IBYMEPHBIX MaCCUBOB'.

3.5 KoncyabTauuu

arONE

[ pynnosvie koncyaomauuu no pazoeiam oucyuniunol (I'K)

Pa3bscHeHne 6a30BbIX MOHATUI

O6cyxaenne npo0ieM UCIONIb30BaHUS YKazaTesleld 1 TMHAMUYECKON MaMsATH
OO6cy:x1eHne BONPOCOB, CBA3aHHBIX C UCIOJIb30BaHUEM (PYHKIIMMA
OO6cyxaeHne MeTO10B POBEPKU MPOrpaMM

Koncynpranus no naauBuayansHomy 3ananuto PI'P.

3.6 TeMaTnka KypcoBbIX IPOEKTOB/KYPCOBBIX padoT
KypcoBoii npoekTt/ paboTa HEe MPEAyCMOTPEHBI
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3.7. CooTBeTCTBHE Pa3/1eJIOB IHCHHMILIMHBI U OPpMHUPYEMBIX B HUX KOMIIeTEHIIU

Howmep paznena

O1eHOYHOE CPEACTBO

3arIaHupOBaHHBIE PE3YAbTATHI 0OYUEHUS 110 TUCIUILIHHE Konpt JMCLIUTUTAHEI (B (THIT 1 HAUMEHOBAHHE)
(B COOTBETCTBUU C pa3zeioM 1) WHMKATOPOB cooTBeTcTBUH C 11.3.1)
1]2]3[4]5]6
3HaTh:
Drarbl pelieHus 3a7a4 Ha KOMITbIOTEPE, UX COAepKaHUE U KonTponpnas pabora/KonTponbhas padboTa
MpaBUia BBITIOJIHECHUS. "O6paboTka OJHOMEPHBIX MACCUBOB"
W-1yk +
Pemenue 3a1a4/O06paboTka 0THOMEPHBIX
MacCHBOB
OCHOBBI THIH3AIUH U CTPYKTYPU3AIHH JTaHHBIX Pacuerno-rpaduueckas pabora/O6paboTka
U-lonk-4 + | JaHHBIX CIIOKHOM CTPYKTYPBI
CTaHJAPTHBIMU AJTOPUTMAMHU
Cpeny peanusanui s3blKa MIPOrpaMMHUPOBAHUS U ITpaBUIIa VJ-20mmc4 + Pemenue 3a1au/O0paboTKa ABYMEPHBIX
paboThI B HEH. ’ MacCCHBOB
bazoBble anroputmMbl 00pabOTKU YUCIOBBIX TAHHBIX U WJT-Lomc.1a + Pemenue 3anau/IlocTpoenne npocTermmx
TEXHOJIOTUHU CTPYKTYPHOT'O IPOTrPAMMHUPOBAHMSL. IPOTPaMM.
ba3oBble METObI aNTOPUTMU3ALINN U IPOTPAMMHUPOBAHUS KonTponbnas pabora/KonTponbHas paboTa
3aj1a4 UJ1-201mk-14 + "Pabora ¢ pyHkusMu"
Pemenue 3anau/Pabora ¢ pyHKInsIMH
YMersb:
PaGoratk co cpenoil mporpaMMHpOBaHHUsI, 1OJIH30BATHCS KonTponbnas padora/KonTponbHas padoTa
MOJICKA3KaMH, BBIIOJIHATH MOUCK HHPOPMALIUH 110 SI3bIKaM — N "O6paboTKa 0OTHOMEPHBIX MACCUBOB"
1 Cpe/laM HpOTpaMMUPOBAHHAL. A Pemenue 3amau/O0paboTKa OJTHOMEPHBIX
MacCHBOB
CamocTosTenbHO BBIOpaTh CTPYKTYPY JaHHBIX, Pacuerno-rpaduueckas pabora/O6padoTka
pa3paboTaTh aJrOPUTM U MPOTPAMMY JUIS PELICHUS N-lomnk-4 + | TQHHBIX CI0XXHOM CTPYKTYpPbI
MIOCTABJIEHHOM 3a/1auu CTaHJAPTHBIMH AJITOPUTMAMHU
Vcnonb30BaTh BO3MOKHOCTH BEIYUCIUTENLHON TEXHUKH KontponbHas pabora/KonrponbsHas padora
Y TIPOTPaMMHOTO 00€CTIeUeHUs ISl PEIIeHUS UJT-20r1x4 + "Pabora ¢ pyakumsimu"
MPO(ECCHOHALHBIX 33712, Pemienue 3aau/Pabdora ¢ pyHKIMSAMH
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Peanu3oBarh Ha A3bIKE IPOrPAMMHPOBAHMS C Pemenue 3a1au/O6paboTKa JBYMEPHBIX
COOJIIOIEHUEM TEXHOJIOTUH CTPYKTYPHOTO MAaCCHBOB
N-lomnk-14 +
IpPOrPaMMHUPOBAHKs, 6a30BEIX AITOPUTMOB 0OPAOOTKH
YUCJIOBBIX JAaHHBIX.
OCyIECTBIAT OTNAAKY, TECTHPOBAHHE U W2 . Pemenue 3anau/IIpoekTHpOBaHKE IPOrPaMM
. -201IK-14
[[OKyMeHTI/IpOBaHI/Ie CO3JaHHOH HpOFpaMMBI.
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4. KOMIIETEHTHOCTHO-OPUEHTAPOBAHHBIE OIIEHOYHBIE CPEJICTBA JUISA
KOHTPOJISI OCBOEHMS PE3VJIbTATOB OBYUEHUS 1O JUCIMUIIIMHE
(TEKYIIU KOHTPOJIb YCIIEBAEMOCTH, IPOMEKYTOUYHASI ATTECTALMSA
1O JUCLMILINHE)

4.1. Tekymuii KOHTPOJIb yCIIeBA€MOCTH
1 cemecTp

®Popma peanuzaiun: KomnbroTepHoe 3a1aHue
1. O6paboTKa JaHHBIX CIIOKHOW CTPYKTYPBI CTaHIAPTHBIMU anroputMamu (PacuerHo-
rpadudeckas padbora)
2. O6paboTka MByMepHBIX MaccuBOB (Pemienue 3am1aq)
3. O6paboTka oqHOMEPHBIX MacCUBOB (Permenue 3amayq)
4. Iloctpoenue npocreimux nporpamm. (Pemenue 3amayq)
5. IIpoektupoBanue nporpamm (Pemrenne 3ana4)
6. Pabora ¢ pynkmmsimu (Permenne 3amaq)

dopma peanuzanuu: [TuceMenHas padota
1. KonTponbras pabota "O0pabotka ogHoMepHBIX MaccuBoB" (KoHTpopHas paboTa)
2. KontponbHas pabota "Pabora ¢ pynkiusmu" (Kontponbnas pabota)

baninpHO-peNTHHIOBask CTPYKTYypa AUCLUIUIMHBI ABIISIETCS PUIIOKEHUEM A.

4.2 IIpoMe:xyTOUYHasI aTTECTALUSA 110 AUCHMUILJIMHE

Ixsamen (Cemecmp Nel)
Onenka ompenensercs B cooTBeTCTBUM C [lonokeHuem o OayIbHO-PEHTHMHIOBOM cHUCTeME AJs
ctynentoB HUY «MDW» Ha ocHOBaHMHM CEMECTPOBOM M aTTECTALIMOHHOMN COCTaBIISIFOIIMX.

B numnioMm BBICTaBIsE€TCA OILIEHKA 3a 1 CEMECTD.

IIpumeuanue: OrieHOYHBIE MaTEpUAbI IO JUCHUILIMHE MPUBEIEHBI B (DOH/IE OLIEHOYHBIX
matepuanos OITOII.

5. YYEBHO-METOANYECKOE OBECIHHEYHEHUE JUCLHUIIJINHbI

5.1 ITeyaTHbIE U IJIEKTPOHHbIE H3IAHNS

1. KusizeB, A. B. OcHoBBI porpaMMupoBanus Ha sizbike C++ : yueOHoe nocobue no kypey "SA3biku
nporpammupoBanus u Metosl Tpancasauuu'" i GIIKIIC no nanpasnenuto "[Ipuknannas
MaTematuka 1 uapopmaruka" / A. B. Kuszes, Mock. snepr. un-t (MOU TV). — M. : U3naTenbckuii
noM MU, 2008. — 80 c. — ISBN 978-5-383-00204-9.

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

2. Apxunos O. I'.,batacosa B. C.,I'peukuna I1. B.,3y60B B. C.,BopoGreBa 1. A.,Monosa T.
B.,Koctuna M. b.,KprokoB A. A.,Yubuzosa H. B.,lllepobun B. M., Mapana M. M.-
"IIporpammupoBanue. Coopuuk 3anau”, UznatenscrBo: "Jlanp", Cankr-IlerepOypr, 2019 - (140 c.)
https://e.lanbook.com/book/121485;

3. Mapan M. M.- "IIporpammHas unxenepus', (2-e usz., crep.), M3parensctso: "Jlanp", CaHkT-
[TeTepOypr, 2021 - (196 c.)

https://e.lanbook.com/book/175503.

5.2 JIunieH3M0HHOe ¥ CBOOOHO pacnpocTpaHsieMoe MPOrpaMMHOe odecrneyeHHe:
1. CHO "IIpomereit";
2. Office / Poccuiickuit makeT 0(UCHBIX IPOrpamm;
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3. Windows / OniepanrionHasi cucrema cemeiictsa Linux;

4. Buneoxondepeniuu (Maitna, Coepmxas, BK u ap);

5. Visual Studio;
6. Dev-C++.

5.3 UnTepHeT-pecypchl, BKJIOYasA NPodeccuoHaIbHbIe 0a3bl JAHHBIX 1 HH(POPMAIIHOHHO-

CIIPaBOYHBIC CUCTEMBI:

1. 9BC Jlaub - https://e.lanbook.com/
2. 9BC "YHuBepcurerckas 6u0J1M0TeKA OHIANH" -

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

6. MATEPUAJIBHO-TEXHUYECKOE OBECHEYEHUE JUCHUIIJIMHBI

Tun noMemeHunst Homep aynuropun, OcHanenue
HAUMECHOBAHHUE
Y4eOHbIe ayIUTOPUU AJIS K-111, KomnbrotepHblii CTOJI, CTYJI, I0CKa MEJIOBasl,
NPOBEAEHUS JTEKIHOHHBIX knacc MBI KOMIIBIOTEPHAs CETh C BEIXOJOM B

3aHATHUH U TEKyIIEro
KOHTPOJIS

WuTepHeT, MyIbTUMEIUNHBIN IPOEKTOD,
KOMITBIOTED IIEPCOHAIBHBIN,
KOHAMIIMOHED

Y4eOHbIC ayAUTOPHH IS
MIPOBEICHUS TPAKTHYCCKUX
3aasatuii, KP u KII

b-411, YuecOuas
ayIuTOpus

CTOJI IIPENOAABATEIIA, CTOJI, CTYJI, JOCKA
MeJOoBasi, KOMIIBIOTEpHAs CETh C
BBIXOA0M B MIHTEpHET,
MYJIbTUMEANIHBIN IPOEKTOP, IKPaH,
JIOCKa MapKepHas

YuebHble ayIUTOPUH IS
IpOBEICHUS JTaOOPaTOPHBIX
3aHATUHN

K-110, KomnbrotepHblii
kiacc MBI

CTOJI, CTYJI, I0CKa MEJOBas,
KOMITBIOTEPHAS CETh C BBIXOJOM B
WuTepHeT, MyIbTUMEIUHHBIN IPOEKTOP,
9KpaH, KOMITBIOTEDP MEPCOHAIBHBIN,
KOHIULIHOHED

VY4eOHble ayAUTOpUH IS
MIPOBEACHUS
IIPOMEKYTOUHON
aTTecTalluu

XK-113, KomnbrorepHslit
knacc NBI]

CTOJI, CTYJI, JOCKa MENOBasd,
KOMIIBIOTEPHAs! CETh C BBIXOZOM B
WNHTepHeT, MyJIbTUMEINUHBINA IPOEKTOP,
9KpaH, KOMIIBIOTEDP NIEPCOHAIbHBIN,
KOHJIULIHOHEP

ITomermenus s
CaMOCTOSITENIbLHOM paboThI

HTB-302, YntansHbIi
3aJ oTzeNna
00CITy’)KUBaHUS y4eOHOMH
JIUTEpPaTypou

CTYyJI, CTOJI HHCBMGHHBIﬁ, KOMIIBIOTCpHAA
CCTh C BBIXOJIOM B I/IHTepHeT,
KOMIIBIOTEP HepCOHaHBHLIﬁ

ITomentenus mis
KOHCYJIbTUPOBAHUS

M-702/1, Kabunet
COTPYJIHUKOB Kad.
"TIMUI"

CTOJI KOMIBIOTEPHBIH, CTYI, MKad, CTON
JUTSL COBEIIAHUM, KOMIIBIOTEPHAsI CETh C
BBIXOZIOM B IHTEpHET, KOMIIBIOTED
MIepPCOHANIbHBIN, KOHIUITUOHED

[TomemeHus s XpaHeHUS
o0opy0oBaHUs U y9€OHOTO
WHBEHTap

M-703a/1, Knagosas
kad. "TIMUIN"

CTeJUIAX Ul XpaHeHUs KHUT, TymOa,
9KpaH, HOyTOYK, KHUTH, Y4eOHUKH,
nocooust
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IIpunoxenne A

BAJJIBHO-PEUTUHITOBAS CTPYKTYPA JIUCHOUILJIAHBI

Nudopmatuka

(Ha3BaHME AUCIMILIMHBI)

1 cemecTp

HepequL KOHTPOJIBHBIX MePOHpHﬂTHﬁ TEKYIIET0 KOHTPOJIA yCII€BAEMOCTH MO JUCHUIIJIMHE:

KM-1
KM-2
KM-3
KM-4
KM-5
KM-6
KM-7

KM-8

[TocTpoenue nmpocreiimux nporpamm. (Pemenue 3amayq)

O0paboTka ogHOMEPHBIX MaccUBOB (Pemenue 3a1aq)

KoHntpoinbhas padora "O6padboTka ogqaomMepHbIx MaccuBoB" (KoHTponbsHas padoTa)

O0paboTtka nByMepHBIX MaccuBOB (Pemenue 3a1aq)

Pa6ota ¢ pynkiusamu (Pemenue 3amaq)

[TpoextupoBanue nporpamm (Pemenue 3anay)

O0paboTka JaHHBIX CIIOKHOM CTPYKTYpPHI CTaHAapTHBIMU anroputmamu (PacuetHo-rpaduyeckas
pabora)

KonTponbnas pabota "Pabora ¢ pynkuusmu" (Konrponsnas padora)

Bujx npome:xyTo4HOI aTTecTalMu — JK3aMeH.

Howmep
paznena

Nunexc KM- | KM- | KM- | KM- | KM- | KM- | KM- | KM-
KM: 1 2 3 4 5 6 7 8
Henens 2 4 5 7 9 13 15 16
KM:

Pasgen nucHuIuinHel

BBenenue B nHpopMaTuky.
OyH1aMeHTaTbHBIE TIOHATHS
UH(POPMATUKH.
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[Tonsitue nudopmanuu. OOmas
XapaKTepUCTHKA MPOLIECCOB
cOopa, nepenaun, oOpadOTKU 1
HaKOIJICHUs HHPOPMALIUH.

CrpykTtypa u
¢ynkunonupoanue 9BM.

[Ipouecc pemenus 3amad Ha
OBM. A3pik C++. Tumsl u
CTPYKTYpHI IaHHbIX. bazoBbie
ITOPUTMBI U UX peau3alus Ha
C++.

2.1

Drarbl pelnieHus 3a1a4 Ha
KoMribroTepe. OOmmas
XapaKTepUCTHKA U 00JIaCTH
npuMeHeHns a3bpika C++.
Jlorudeckue nepeMeHHbIE,
oriepaIuy Ha HUX, JTOTHICCKHE
BeIpaxxeHus. [loHsTHE MaccuBa.
Oo6wbsBnenue maccuBa. PaboTa ¢
JIBYMEPHBIMH MacCHUBaMHU.
HTepaninoHHBIC ITUKIIBI U X
UCTIONIb30BaHUE ISl PEIICHUS
MaTeMaTHYECKUX 3a/1a4.
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VYkazarenu u JUHaMHWYCCKasa
nHaMsATh.

3.1

Ha3nauenue u oObsIBIICHHE
ykazatesnei. OJIHO- U IByMEpHBIE
JTIMHAMUYECKHE MACCUBHI.

®ynkuuu C++: Ha3HAYEHUE,
HCIIOJIb30BaHUE.
IIpoexTupoBaHue IpoOrpaMm,
MeToA (PYHKIIMOHAJIbHON
JIEKOMITO3UIINU

4.1

Ha3nauenne GpyHkIui, ux
cTpykrypa. Mcnonb3oBanue
MacCHBOB B KaueCTBE
dbopManbHBIX U (HPAKTHUECKUX
napaMmeTpoB. Perienne cioKHbIX
3a/1a4.

CrniocoObI MPOBEPKH MPOrpPaMM

5.1

MeToapl TECTUPOBAaHUSA U UX
npuMeHeHue. TectupoBanue
IIPOIPaMMHBIX KOMILIEKCOB.

Pab6ora c daitnamu C++.
OOBbEeKTHO-OPUEHTHPOBAHHBIN
NOJXO0J1 K pa3paboTKe MporpamMm.

6.1

Haznauenue Qaiinos, daitns u
0a3bl naHHbIX. [loHsATHE CUCTEMBI
yIpaBieHUs 0a3aMu JaHHBIX -
CVYB/. Pabora ¢ ¢aitnamu Ha
C++. CymHocTh 00BEKTHO-
OPUEHTHPOBAHHOI'O MOAX0/a K
paspaboTtke mporpamm. CpeacTsa
OOII na C++. KonteiinepHble
KJIACCHI U X UCIIOJIb30BaHUE IS
paboThI ¢ AMHAMUYECKUMHU
CTPYKTYpa-MH JTaHHBIX.

Bec KM, %:
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