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bopucos OMuTpuin HUKonaesmy

Kathenpa nHHOpPMaLMOHHbBIX CUCTEM

10.04.2024

PABO4YASl NPOFPAMMA YYEBHOW AUCLUMNJINHBI

51.B.08 d3bik nporpammupoBaHus Cu

1. Kog 1 HauMeHOBaHMe HanpaBJieHUA NOAroTOBKU/CNeLuasibHOCTHU:
09.03.04 MporpaMMHas MHXeHepuUs

2. Mpocdunb noaroToBKK/cneynannsaLma:

VIHopMaLMOHHbIE CUCTEMBI U CETEBLIE TEXHOJIOM UK

3. Ksanudukauus (cteneHb) BbINYyCKHUKA:

bakanaspuaTt

4. ®opma obyuyeHus:

O4Hasn

5. Kadhepgpa, oTBeyalowias 3a peanusaumio oUCLUNAUHDI:

Kaenpa nHMpopMaLMOHHbIX CUCTEM

6. CocTaBuTeIN NPOrpaMMmbl:

®epTnkos Bagum Banepuesny, KaHAnaaT us.-MaT. HayK, LOLEHT

7. PekoMeHgoOBaHa:

Hay4Ho-meToau4eckmum cosetoM ®KH, npotokon HMC ®KH Ne 5 o1 05.03.2024
8. Y4yeOHbIN ron;:

2024-2025

9.llenu u 3apa4m y4eOHON AUCLUNIUHDI:

hopmupoBaHme NpodeccnoHanbHbIX KoMmneTeHunn byayuimx 6akanaspos B 061acTy MPoOrpaMMHON
NHXXEHepUn Yyepes n3yyeHne 0CHOB A3blKa NporpamMMupoBaHns Cu, NpakTUYeCKMX NPUEMOB €ro
NPUMEHEHMNS ON11 PELLEHUS BLIYUCANTENbHBIX 3aay U NPU peanmn3aummn npuaoxeHnin, paboTatowmx co
CTPYKTYPMPOBaHHbIMK AaHHbIMU. B npouecce ocBoeHms y4ebHbIX MaTepuanoB CTYAEHT NOAYYUT 3HaHUe
CUHTAKCKCA; YMEHME NPUMEHATH A3blKOBblE KOHCTPYKLIMW A5 PELLUEHNS MPaKTUYeCKNX 3a4ay:
aNropuTMMpoBaHMe, CTPYKTYPMPOBaHME NPOrpPaMMHOro Koa 1 AaHHbIX; HaBblky pa3paboTku,
TECTUPOBAHMA 1 OTNAAKN NPUIOXKEHNI C UCMOb30BAHNEM COBPEMEHHbIX MHTErPUPOBaHHbLIX CPeacTB. Mo
OKOHYaHWM Kypca CTYAEHT A0/DKEH YMETb: ONpenensaTb CTPYKTYPbl AaHHbIX MPX NPOEKTUPOBAHNN
aNropuTMOB B NPOLIECCe pelleHns 3a4ay; pa3brBaTb pelleHne C0XKHOM 3alavn Ha NoCNefoBaTeNbHOCTb
6onee NpoCThIX 3a4ay; NCNONb30BaTh BUBANOTEKN CTaHAAPTHLIX MPOrPaMM, KOTOPbIE BKJIIOYEHbI B A3bIK



nporpaMMmpoBaHnA.

10. MecTo y4yebHOM AucuunamnHbl B CTPYKType OOM:

ANCUMNANHA BapnaTUBHOM YacTn y4yebHoro nnaHa (b1.B); BxoaHble 3HaHUS B 06beme 0653aTeNbHbIX
KYPCOB, NPenyCMOTPEHHbIX Y4ebHbIM MAaHOM A8 N3y4YeHNa B MEPBOM CEMeCTpe: «BBeaeHue B
nporpaMMunpoBaHmne», «/iHhopMaTKa». B CBOK 04epenb, 3HaHWE f3blka NporpaMmmMmpoBaHns Cu
HeobXxoaMMOo CTyAeHTaM A5 U3yyYeHns obLimx NpodeccMoHaNbHbIX 1 CNeLNabHbIX OUCLUMINH: «A3bIK
nporpamMmmunpoBaHns C++», «MapannenbHble anropuTMbl 06paboTKM faHHbIX», «A3bIKA U CUCTEMBI
NPOrpamMMmnpPoOBaHNS», «TEXHOMOr NS NPOrPaMMUPOBAHNS».

Ne HavMeHoBaHVe AuCUUNANH y4ebHOro niaHa, ¢ KOTOpPbIM
n/m  opraHvW3oBaHa B3aWMOCBA3b ANCLUNAVHLI paboyeit

Ne Ne pa3fenoB guUCLUNANHBI
paboyen NporpamMmsl, CBSA3aHHbIX

nporpammsl C YKa3aHHbIMW ANCUUNANHAMW
1 A3bIK NporpaMmmmpoBaHus C++ 9-14

2 MapannenbHble anropuTMbl 06paboTKN AaHHbLIX 1-8

3 TexHonornm NporpaMMmnpoBaHma 11-13

11. MnaHupyemblie pe3ynbTaThl 0OyYeHUs No AUCLUNIUHE/MOAYNIO (3HAHUA, YMEHUSA, HAaBbIKK),
COOTHECEHHbIE C MNJIaHMPyeMbIMU pe3ysibTaTaMU 0OCBOeHUA obpa3oBaTesibHOW NporpaMMbl
(koMneTeHUMAMMU BbINYCKHUKOB) U UHOUKATOPAMM UX AOCTUXKEHUS:

KopA » Ha3BaHue
KOMMNeTeHLnn

MK-1 CnocobeH
BbIMOJIHATb MHTErpaLuto
NPOrpaMMHbIX KOMMOHEHT
MK-10 CnocobeH
BbIMOJHATb aHaN3 1
pa3paboTky TpeboBaHUIA K
no

Kog v Ha3BaHWe nHAnKaTopa
KOMMeTeHLun

MK-1.1 CobupaeT nporpamMmmHsbie
KOMMOHEHTbI B MPOrpaMMHbIi
NPOAYKT.

MK-10.1 AHanunsnpyet
BO3MOXXHOCTU, OLeHNBaeT BpeMs 1
TPYLOEMKOCTb peanm3aumnm
TpebosaHui K MO.

MK-10.2 CornacoBbiBaeT
TpebosaHus k MO ¢
3aMHTEepPeCcoBaHHbIMU CTOPOHAMMU.
MK-10.3 Pa3pabaTbiBaeT u
COrn1acoBbIBaeT TEXHUYECKNE
cneumguKaLmm Ha nporpaMMmHble
KOMMOHEHTbI 1 UX
B3auUMOenCTBMNe C apXUTEKTOPOM
no.

3HaHMﬂ,yMEHMH,HaBHKM

3HaTb: CUHTaKCUYeckne
KOHCTPYKLUN A3bIKa
NporpamMMmnpoBaHna n nx
CEMaHTUKY

yMeTb: MPUMEHSATb A3blKOBble
KOHCTPYKLUN AN4 pelleHns
npakTU4YecKmnx 3afau,
ncnonb3oBaTb GBubnnoTekn
CTaHLapPTHbIX PYHKLNNA,
NOCTaBASEMbIX C A3bIKOM
nporpamMMmnpoBaHns



Kopf » Ha3BaHue
KOMNeTeHLnn

MK-13 CnocobeH
obpabaTbiBaTh,
aHaNN3npoBaTh U
opopMAATL pe3ynbTaThl
nccnenoBaHUn u
pa3paboTok nop
PYKOBOACTBOM
cneuvanncta bonee
BbICOKOW KBannmKaLmm

MK-3 CrnocobeH
BbINOHATb
npoekTuposaHme MO

Kog v Ha3BaHWe MHAuKaTopa
KoMneTeHunn

MK-13.1 ObpabaTbiBaeT
NoJly4YeHHble pe3ynbTaThl
NccnegoBaHU C UCMOJb30BAaHNEM
CTaHOaApPTHbLIX METOL0B (METOAMK).
MK-13.2 MNMpumeHseT npu
0bpaboTke faHHbIX CTaH4apTHOE
N OpUrMHaAbHOE NPOrpaMMHoe
obecneveHue.

MK-3.1 Pa3spabaTbiBaeT u
corniacoBbiBaeT apxutektypy MO c
CUCTEMHbIM aHa/IMTUKOM.

MK-3.2 MpoekTupyeT CTPYKTYPbI
LaHHbIX 1 633 AaHHbIX.

MK-3.3 MpoekTnpyeTt
NPOrpamMMHble UHTEPGENCHI.

12. O6beM AUCLUUNJINHBI B 3a4€THbIX eAuHMuLax/yac:

2/72

dopMa NPOMEXXYTOYHON aTTeCTaLUuu:

3aveT

13. TpymoeMKOCTb No BUAaM y4ebHon paboThl

Bug y4ebHomn paboTbl

AyANTOPHbIE 3aHATUS
JIeKUNOHHbIE 3aHATUSA
lpakTn4eckne 3aHATUSA

NabopaTopHble 3aHATMA
CamocTodATenbHas paboTa

KypcoBas paboTa

MpoMexyTo4Has aTTecTauus

Yacbl Ha KOHTPOJIb
Bcero

13.1. Copep>xaHue AUCLMUNINHbI

3HaHWA, YMEHNS, HaBbIKM

BNnageTb (MMeTb HaBbIK(K)):
HaBblKaMu pa3paboTku
NPUI0XXEHWI C NCMOJIb30BAHNEM
COBPEMEHHbIX MHTErPUPOBAHHbIX
CcpencTs

3HaTb: 06LMe npremsl
CTPYKTYPUPOBAHMSA NPOrpamMMHOro
Koga 1 obpabaTbiBaeMbIX AaHHbIX

yMeTb: ONpenensiTb CTPYKTYpbI
JlaHHbIX MPU NPOEKTUPOBAHMNM
aJropuTMoB, pa3bneaTb pelleHne
CJIOXKHOW 3a4a4u Ha
nocnenoBaTeNbHOCTb bosee
NPOCThbIX 3aay

BNnageTb (MMeTb HaBblK(K)):
HaBbIKaMy TECTUPOBAHUS 1
OTNagKy NporpaMMHbIX MOAYNeN,
peann3oBaHHbIX Ha A3blke Cn

CemecTp 2 Bcero
32 32
16 16
0
16 16
40 40
0
0 0
0
72 72



n/n

HaumeHoBaHwue pa3gena
OUCLUUNANHBI

OcobeHHoCTK
NOCTPOEHMA
NPOrpaMMHbIX MPOEKTOB
Ha a3blke Cu.

[pencTaBsieHne faHHbIX.

OCHOBHble BCTPOEHHble
onepauuu a3bika.
BbipaxeHus

MocnepoBaTenbHblE
onepaTopbl

OnepaTopsl,
ynpaBAsioLne Xxoaom
BbINOJIHEHNS NPOrPaMMbl

Tun gaHHbIX YKa3aTeJlb

MaccuBbl 1 YKa3saTenn

QyHKLUK, onncaHmne n
BbI30B

Coaep>xaHve pasfena aAuCLunanHbl

CocTaBHble YaCTW NPOrpPaMMHbIX MPOEKTOB
- MoAaysin. ITanbl cbopKM NpoekTa:
npenpoueccopHas obpaboTka,
KoMnunauus, obbekTHas KOMMOHOBKa.
Jlekcnyeckne 0CHOBbI, KOHCTAHTHI,
onncaHue nepemeHHbIX. ba3oBble TUMbI
DAHHbIX.

Onepauunm: yHapHble, BiHapHble, yCnoBHas
onepauus, onepauus "3anartaa”.
CornaleHuns o npuopuTeTax un
aCcCcoLMaTUBHOCTI orepaLmi, npuMepsl
BbIpaXeHun.

MpaBuna HanncaHms NocaefoBaTENbHbIX
onepaTopos, 06/1acTb AENCTBUS
NLEHTU(PUKATOPOB

YCNOBHbIN OnepaTop U NepeksityaTeNb;
onepaTopbl LUKJI0B: C NPeayCioBUEM, C
MOCTYC/IOBNEM, UTEPALMOHHBIN; OnepaTopsl
nepepayv ynpasneHums

YKa3zaTenu, onepauunm pasmeLleHmns v
yhoaneHna guHaMn4ecknx nepemMeHHbIX

MpeacTasieHne MaccMBoB. MaccuBbl U
onepauuun Hall yka3aTensamu. PasmelleHune
OVNHAMWNYECKNX MaccuBoB. MosesHble
npuveMbl yripaB/ieHns MHOFOMEPHbIMM
OVNHAMWNYECKMU MaCCUBAMMU.

OnvcaHne hyHKLMK, NCMOoNb30BaHMe
napameTpoB Pa3/INYHbIX TUMOB: 3Ha4YeHNe,
yKa3aTesb, YKasaTesib Ha MacCuB,
yKasaTesib Ha pyHKUMIO. [MonesHble
npuembl nepefayv JUHaMmn4yecknx MaTpuy,
B Ka4yeCTBe napaMeTpoB hyHKLUN.

Peanusauwns pasgena
OUCLUMMNHBI C
MOMOLL,bIO OHMANH-
Kypca, 9YMK

OnCcTaHUNOHHOE
YTEeHue nekuum.
KoHcnekT nekuumn, 1
war

[InCcTaHUNOHHOE
YTEeHMe Nnekuunu.
KOHCNEeKT nekuunu,
2 war

OnCTaHUNOHHOE
YyTeHne nekuuu.
KoHCNeKT nekuunu,
3 war

OnCTaHUNOHHOE
yTeHne nekuuu.
KoHCNeKT nekuuu,
4 war

[OnCcTaHUNOHHOE
YyTeHne nekuuu.
KoHCNeKT nekuuu,
5 war

[InCcTaHUNOHHOE
YTEeHMe Nnekuunu.
KOHCNeKT nekuuu,
6 war

OnCTaHUNOHHOE
YyTeHne nekuuu.
KoHCNeKT nekuunu,
7 war



n/n

10

11

12

13

14

HaumeHoBaHwue pa3gena
OUCLUUNANHBI

Pekypcus

CTpyKTYypbl

ObbeanHeHns

MpocTenwune
AVHaMunyeckune
CTPYKTYPbI AaHHbIX

0630p AMHaAMUYECKNX
CTPYKTYpP 1 cnocobos nx
NoCTPOEHMS

[lBon4yHOe fepeso
MounckKa

Cnocobbl onpeneneHuns
MMEH TUMNOB

Coaep>xaHve pasfena aAuCLunanHbl

MprMepbl NCMOb30BaHNA NPAMON 1
KOCBEHHOWN PeKYypCUu.

OnuncaHune CTPYKTypbl, 0bpalleHne K
3/1IeMeHTaM, BO3MOXXHOCTM 0bMeHa Mexay
DYHKLMAMKN, MAaCCUB CTPYKTYP -
npocTenwas moaens 6asbl JaHHbIX.

MpuMepbl NCNOJIb30BaHNSA: HECKOJIbKO
cnocoboB OocTyna K NaMaTu; 0bbeanHeHne
KakK 3/IEMEHT CTPYKTYphbI (CTPYKTYypa C
BapuaHTamu).

MpuMep NOCTPOEHUS ANHAMNYECKON
CTPYKTYPbI JaHHbIX: 0JJHOCBSA3HbIA CMUCOK.
Onepauumn BCTaBKKW, yaaneHns n
NMPOCMOTPa 3/IEMEHTOB CMMCKa.

Mone3Hble NpMeMbl N NPUMepPbl MOCTPOEHNA
OVHAMUYECKUX CTPYKTYP C NPUMEHEHNEM
KOMOUHALUIA TUMOB CTPYKTYP,
obbeVHEeHNU 1 yKasaTenen: ovepesb,
KOJIbLLO, ABYCBA3HbIE CMNCOK N KONbLLO,
LepeBo.

MpuMep NOCTPOEHNS 1 UCMOJIb30BaHMNS
ANHAMWNYECKON CTPYKTYPbl AAHHbIX:
ABOVYHOE fepeBo nomcka. Onepauum
BCTaBKW, YAANEHUS 1 NONCKA 3/1EMEHTOB
nepesa.

JvpekTnBa onpenesieHna MMeH TUMOB.
CTPYKTYPHbIA TUN 1 TN 06beaUHEHNNA.
MpoToTnn yHKLMK - ONUcaHne
(PYHKLMOHaNbHOro Tuna. Mepevncammlii
.

Peanusauwns pasgena
OUCLUMMNHBI C
MOMOLL,bIO OHMANH-
Kypca, 9YMK

OnCTaHUNOHHOE
yTeHne nekuuu.
KoHCNeKT nekuuu,
8 war

[OnCTaHUNOHHOE
YyTeHne nekuuu.
KoHCNeKT nekuuu,
9 war

[InCcTaHUNOHHOE
YTEHMEe NeKkuunn.
KoHcnekT nekuwuu, 10
war

OunctaHunoHHoe
YTEeHMe nekuunm.
KoHcnekT nekyuu, 11
war

OncTaHUMOHHOE
YyTeHne nekuuu.
KoHcnekT nekuuun, 12
war

OnCcTaHUNOHHOE
YyTeHne nekuuu.
KoHcnekT nekuwuun, 13
war

[InCcTaHUNOHHOE
YTEHMEe Nekuunu.



n/n

15

16

HaumeHoBaHwue pa3gena
OUCLUUNANHBI

OcobeHHoCTU
NMPUMEHEHMNS JaHHbIX

YHKLMOHANBLHOMO TUNa.

YnpassieHune
pacnpeaeneHnem
CTaTU4YeCcKoW NamaTu.

OYHKLNM C MePeMEHHbIM
KOJIN4ECTBOM
NnapaMeTpoB.
MpenpoLeccopHbie
CpeacTBa.

Copepr>xaHue pasgena gncUMnanHBbI Peanusauwns pasgena
JNCLUMIINHBI C
MOMOLL,bIO OHMANH-

Kypca, 9YMK

0CcobeHHOCTUN NPUMEHEHNSA ONHAMUYECKNX
CTPYKTYP A5 XpPaHEeHUs OaHHbIX
DYHKLMOHANLHOrO TUNa (ykasaTenem Ha
yHKUMK). Tlone3HbI NpuMep: NOCTPOeHNE
KOHTEKCTHO-3aBUCMMOr0 MEHIO.
[pencTassieHNne KOHCTAHT ”
N3MEHSAIOLLINXCS nepeMeHHbIX (volatile);
crneumdukaTopbl Knacca namaTu; butoBble
nons CTPyKTyp.

AncTaHunoHHoe
yTeHne nekuuu.

Llenn ncnosib3oBaHns KOHCTPYKL MK,
npuveMbl NPOrpaMMmnpPoOBaHnNA U NONE3HbIN
npvMep. 3Tanbl NPenpoLEeccopHoO
0bpaboTkuM; cnocobbl NOCTPOEHNS
MaKpOCOB; UCMOJIb30BaHNe OUPEKTUBb
BKJIIOYEHUS TEKCTOB 1 NpaBuia
0hOpMIEHUNS 3aroI0BOYHbIX (halinoB;
YC/I0BHAs KOMMOWAALMA 1 ap.

IncTaHUNOHHOE
yTeHne nekuun.

13.2. Tembl (paspensl) AUCLUNANHBI U BUObI 3QHATUIA

Ne
n/n

HanmeHoBaHuMe
TeMmsbl (pasgena)

OcobeHHoCTU 1
MoCTPoOeHus
nporpamMmHbIX
MPOEKTOB Ha A3blKe

Cu. lMpeacraBneHne
AaHHbIX.

OCHOBHbIe 1
BCTPOEHHbIE

onepawumnm s3bika.
BbipaxkeHuns

lMocnegoBartesibHble 1
ornepartopel

OnepaTopsl, 1
ynpasasoLwmne

XOZOM BbIMOJIHEHUS
rnporpamMmai

JIeKUNOHHbIE
3aHATUSA

CamocTosiTeNbHan
paboTa

MNpakTuyeckune
3aHATMA

JlabopaTopHble
3aHATMA

Bcero



10

11

12

13

14

15

16

HanmeHoBaHMe
TeMmsbl (pasgena)

JleKuOoHHble
3aHATUSA

MNpakTnyeckmne
3aHATUSA

Tun gaHHbIX 1
yKasaresb

MaccuBbl n 1
yKasaTtesn

QyHKLMY, 1
oricaHne v BbI30B

Pekypcus 1
CTPyKTypbl 1
ObbeanHeHus 1

lpocTevine 1
AVNHaMnyeckme
CTPYKTYPbl AaHHbIX

0630p 1
AOVHaMUYeCcKnx
CTPYKTYp 1

criocoboB nx
MOCTPOEHMS

JlBon4Hoe fepeBo 1
rovcka

Criocobsl 1
onpeneneHns UMeH
TUMoB

OcobeHHoOCTH 1
MPUMEHEHNS

AaHHbIX
(PYHKLIMOHaIbHOIro
Tuna. YynpassieHve
pacrnpeneneHnem
cTaTuyeckon

namsTu.

QyHKLUMYN C 1
repemMeHHbIM
KOJIN4eCcTBOM
rnapameTpos.
lpenpoyeccopHsle
cpencTsa.

16 0

JTabopaTopHble
3aHATNSA

16

CamocTosATeNbHas
paboTa

2

40

Bcero

72



14. MeToaunyeckue yKasaHus gns oby4yaloLmUxcs No 0OCBOEHUIO AUCLUMNIINHDI

Mpu ncnosb30BaHUU AUCTAHLUOHHbIX Oﬁpa3OBaTeﬂbeIX TEeXHOJIOTMK U 3JIEKTPOHHOI 0 06y‘-IeHI/I9|
BbINOJIHATbL BCE YKa3aHWs npenoaBaTesnel, BOBpeMs NoakKAo4aTbCa K online 3aHATUAM,
OTBETCTBEHHO MOAXOAUTb K 3a4aHNAM A5 CaMOCTOATESIbHOW pa60TbI.

BHeayauTOopHaa caMmocToaTesbHaA paboTa cTyaeHTOB BKOYaeT NpopaboTKy MaTepuanos NeKLuii,
N3y4yeHne peKoMeH0BaHHON MTepaTypbl, MOArOTOBKY K labopaTopHbIM paboTaM 1 Ux 3awiuTam,
MOArOTOBKY K MEPMOANYECKOMY KOMMbIOTEPHOMY TECTUPOBAHMIO, MOAFOTOBKY K YCTHOMY OMpocCy u
3a4eTy.

CaMocTosiTesNibHasA paboTa B ayaUTOPUM BLINOHAETCS NMOJ HEMOCPEACTBEHHBIM PYKOBOACTBOM
npenofasaTtens. s noBblleHNs 3PHeKTUBHOCTU PYKOBOACTBA Npu NpoBeLeHM NabopaTopHbIX
3aHATUIA, NPU3BaHHBLIX 06ecneYnTb BLIHOPOYHOE NCMO/Ib30BaHNE NIEKLMOHHOMO MaTepurana ans bonee
rny6oKoro n3y4yeHuns BapraHTOB NCMNOb30BaHNS OTAE/bHbIX CUHTAKCUYECKMX KOHCTPYKLMIA N MpUemMoB
NPOrpaMMUPOBAHNSA MPY PELLUEHNN COOTBETCTBYIOLLIMX NMPAKTUYECKMX 3aAa4, HE06XO0AMMO CCbINAaTbCS Ha
MaTepuanbl NeKLMiA, MOKa3biBasi MECTO pellaeMblx 3a4a4y B 06LLeM niaHe n3noxeHus. Nposepka
PEe3yNbTaTOB BbINOJHEHUS PaboThl AO/KHA BKIOYATb TPeOOBAHMS XOPOLLIEro CTWUAS NPOrpaMMUPOBaHNS,
cneuncuyeckoro Ans n3y4yaemoro s3bika. MprMepHbIA NepeyeHb 3afay C peKoMeH4aunaMm
OTHOCMTENIbHO CofepXKaHusi 1abopaToOPHOro 3aHATUS NPUBOANTCS HUXE.,

e [I3y4yeHune ocobeHHOCTeN peannsaLnm KOHCObHbIX NPUAOXKEHWIA MPY MOMOLLY NONYASPHbIX Cpes
pa3paboTkun. MHAMBUAYaNbHbIN BEIGOP CTyAEeHTaMu Cpedbl ANs AaJibHENLLEro NCMOb30BaHMS Ha
nabopaTopHbIX 3aHATUSX.

e VIHamBmAayanbHoe 3agaHune Nel: pacyeT 3Ha4YeHUS YUCOBOrro psda (Npon3BedeHuns, MHTerpana).
OCHOBHa#s Lenb - 0CBOEHME Creumdmryeckmnx ons a3blka onepawnin n NpueMoB CoOCTaBeHNA
BblpaXKeHUN.

e NHamBmnayanbHoe 3afaHune Ne2: onpeneneHHoe npeobpa3oBaHne 04HOMEPHOro MaccuBa
(cumBOJSIbHOM CTPOKKM). OCHOBHas Lefb - 0CBOEHME MNPUEMOB MaHUMYNALMK 3N1EMEHTaMN MaCcCUBOB
npv NOMOLLM Onepauunin Hag yKasaTenamu.

e iHonBmnayansHoe 3anaHne Ne3: onpeaeneHHoe npeobpasoBaHne ABYMEPHON MaTPULb
peann3oBaTb B BUAe QPyHKUMN. Llenb: ocBOeHMe NpuemMoB nepemayn GUHaMUYecKnx MaTpul, B
KayecTBe NnapaMeTpoB.

e iIHouBmAayansHoe 3afaHue Ned: peanusauuns onpegeneHHoro peKypCMBHOro aaroputMa.
BbimonHEHNe OOMNOHUTENbHbIX 3a4aHNI C Leblo YyraybaeHHOro n3yvyeHms mateprana, B
4aCTHOCTK, MPUEMOB UCMOJIb30BaHNA KOCBEHHON PEKYPCUN.

e VIHamBmayanbHoe 3agaHune Ne5: peanunsaumnsa npunoxerHus - mogenn CYBJ (OaHHbIe
CTPYKTYPUPYIOTCA B BUAE MacCuBa CTPYKTYpP C BapuaHTamu).

e VIHamBmAayanbHoe 3agaHmne Neb: peannsaumnsa npunoxerHuns - mogenn CYBJ (OaHHbIe
CTPYKTYPUPYIOTCA B BUAE OLHOCBA3HOIO CANCKA CTPYKTYP C BapuMaHTamu). BeinosHeHne
JOMONHUTENbHBIX 3a4aHUNA C Lenblo yraybneHHoro n3yyeHuns Matepumana, B HaCTHOCTWH,
ohopmieHne npoekTa Mogenn CYBL B HECKOSIbKMX MOLYAX, peasim3aumnsa KOHTEKCTHO-3aBMCMMOro
MEHI0.

Y4uTbiBas pa3HuLy TEMMOB BbIMOJHEHNS NHANBUAYaNbHbIX 3alaHniA, NnpenofaBaTens obecneymsaeT
BbINOJIHEHNE CTYAEHTaMU AONONHUTENbHbIX 3a4aHNiA (06WMUX ANd CTYLEHTOB, PELUMBLUNX OCHOBHYIO
3a4avy) € uenbto yrnybaeHHOro nsyvyeHma matepuana.

15. MepeyeHb OCHOBHOM U A,0NOJIHUTEJILHON NUTEpaTypbl, PECYypPCOB MHTEPHET, HeobXoAUMbIX
011 OCBOEHUSA AUCLUMJINHDI



Ne NCToYHUK

1 ®puamaH, A.J1. S3bik nporpaMmupoBaHnsa Cu++ : [16+] / AJl. ®puamaH. - 2-e usg., NCrpas. -
MockBa : HaunoHasibHbivi OTKpbITbIV YHUBepcuTeT «MHTYUT», 2016. - 219 ¢. - (OCHOBbI
MHGOPMaLMOHHBIX TEXHOI0rnI). - Pexxum goctyna: rno noanucke. - URL:
https://biblioclub.ru/index.php?page=book&id=578114

6) nononHWTENbHas NuTepaTypa:

No NcTo4HUK
n/n
1 Bonkosa, T.W. BBeaeHue B nporpammupoBaHme : y4ebHoe nocobue / T.N. Bosikosa. - MockBa ;

bepavn : AnpekT-Meguma, 2018. - 139 . : ua., cxeMm., Tab. - Pexxum goctyna: rno noarnncke. -
URL: https://biblioclub.ru/index.php?page=book&id=493677

B) MH(OPMALIMOHHbIE 371EKTPOHHO-06pa30oBaTe/IbHbIE PECYPChI:

Ne n/n NCcToYHMK
1 http://www.lib.vsu.ru 3Hb BI'Y

2 https://edu.vsu.ru Obpa3oBaTenbHbIN MOPTan "INEKTPOHHLIN YHUBEpCcUTeT BIY"

16. MepeyeHb yuebHO-MeTOAMYECKOrO obecneyeHns pna caMoCcToATeNbHOU paboThl

Ne n/n NcToYHUK

1 PekomeHp0BaHHas NporpaMMon nutepaTypa.
2 KoHCneKTbl NekLunn.
3 ABTOMaTN3MPOBaHHAsA CMCTEMA KOHTPOIS 3HAHWI COBCTBEHHOW pa3paboTku.

17. O6bpasoBaTesibHble TEXHOJIOTMMU, UCNOJIb3YyEeMble NPU peanunsauum y4ebHON AUCLUNIUHBI,
BKJIlOYasA OUCTAHUMOHHbIe oOpa3oBaTenbHble TexHonoruun (AOT), anekTpoHHoe oby4yeHue (30),
cMeLLlaHHoe obyuyeHue):

B KayecTBe MHTErpmpoBaHHOW cpelbl pa3paboTkn npu npoBeneHnn nabopaTopHbiX paboT CcTyneHTam
PEKOMEHAYETCS NCMO0JIb30BaHNe YCTAaHOBIEHHOIO B KOMMbIOTEPHbBIX KNacCax PaKybTeTa KOMMbIOTEPHbIX
HayK JIMLLEH3UOHHOro NporpamMmHoro obecneveHnss Microsoft Visual Studio. [ns Tekyuiero KoHTpons
yCneBaeMOoCTW NCMOJIb3yeTCs aBTOMaTU3NMPOBaHHAA CUCTEMA KOHTPOAS 3HaHMI cOBCTBEHHON pa3paboTKu.
CncTemMa nocCcTpoeHa MO TEXHOJIOrMK reHepaumn y4ebHo-TpeHMpPOoBOYHbIX 3afayd (YT3), no3sonstowen
aBTOMaTM4YeCcKn HOpMUPOBAThb YCOBUS U 3TaNOHHbIe pe3ynbTaThl 3agay. ICXoOHbIM MaTepuaniom Ans
nocTpoeHnss TekcTa YT3 cayxaT 3apaHee pa3paboTaHHbie Modenun (WwabnoHbl), NpeaycMaTpuBatoLLme
BBEJEHNE B aBTOMAaTMYECKOM pexnMe COBOKYMHOCTW CAyYalHbIX MapaMeTpoB. TekcT YT3 Bkio4vaeT
(bparMeHTbl NporpaMm Ha s3blke CU (KOHCTPYKUWUMW, peanusylowme TUMNOBbIE anroputMmyeckue
CTPYKTYpbl), a OTBET TpebyeT npeabsBAeHUs OnpefefieHHbIX pe3ynbTaToB paboTbl hparMeHTOB.

BHeayauTopHas camocTosTenbHas paboTa, Kak NpaBuio, NpeanosaraeT UCNosib30BaHNe CTyAeHTaMu



cpeabl pa3paboTku Microsoft Visual Studio, opuumanbHaa npouenypa yCTaHOBKM KOTOPON Ha
cobCTBEHHbIE KOMMbIOTEPBI CTYAEHTOB 0becneyeHa (haKy/ibTETOM KOMMbIOTEPHbIX HayK. TeM He MeHee,
CTYAEHTbl HUKAK He orpaHM4nBatoTCa TpeboBaHMAMM K NX BbIOBOPY CpeacTB pa3paboTku ans
MCNONb30BaHNA B CaMOCTOsTeNbHOM paboTe.

Mpu peannsauum AUCLANANHBI MOTYT UCMOJIb30BaThCs TEXHOIOMMU SNIEKTPOHHOI0 00yYeHUs 1
AUCTaHLMOHHbIE 0Bpa3oBaTesibHbIe TexXHoMoruy Ha 6a3e nopTana edu.vsu.ru, a Takxxe apyrue
JOCTYMHblE Pecypchl ceTn VHTepHeT.

18. MaTepuaano-TeXHuquKoe obecneuyeHue AUCUUNJINHDbI:

KOMMbIOTEPHbIE KNACcChl (haKybTeTa KOMMbIOTEPHbIX HaYK, IMLEH3NOHHOE NporpaMMHoe obecneyeHune
Microsoft Visual Studio, nporpamMmmHoe obecneyeHune ons NpoBeAEHNS SNEKTPOHHOIO TECTUPOBAHNS
cobcTBEHHON pa3paboTku.

19. OueHo4Hble cpeancTBa AJsna npoeeneHus TeKyLI.I,Eﬁ ] ﬂpOMe)KyTO‘-IHOﬁ aTTectauumn

[MopAnoK OLLeHKN 0OCBOEHMA 06y‘-IaIOLLI,VIMI/ICFI y‘-leﬁHOFO MaTepunana onpenendaeTca cogep>XaHmem
cnegyrowmnx pas3gesios gUCUNNANHDI:

Ne Pa3znoenbl ANCUMNANHLI (MOaYIN) Kon Kon OueHo4YHble
n/n KOMMeTeHLNN NHAMKaTopa cpeacTsa gns
TekyLen
aTTecTauumn
1 Pazgensbl 1 - 5 OcobeHHOCTM NOCTPOEHNS MNK-1 MK-1.1 KomnnekThl
NPOrpaMMHbIX MPOEKTOB Ha A3blke Cu. MK-10 MK-10.1 3aga4d Nel,2
MpepnctassieHne fdaHHbIX. OCHOBHbIE MNK-10.2 KoMnnekTbl
BCTPOEHHbIe onepaumnn A3blka. BelpakeHuns. MK-10.3 TecToB Nel-3

MocnepoBaTesibHbIE OMepaTopb.
OnepaTopsl, yNpaBasioLWne Xo40M
BbIMOJIHEHWUSI NPOrPaMMbl.

2 Paspenbl 6 - 9 Tvn faHHbIX yKasaTesb. MK-13 MNK-13.1 KoMnnekTsbl
MaccuBbl 1 ykasaTenn. ®yHKLUKN, onnucaHne MNK-13.2 3apa4 Ne3,4
1 BbI30B. Pekypcus. KoMnnekTsbl

TecTtoB Ne4,5

3 Paspenbl 10 - 17 CTpyKTYypbl. MK-3 MK-3.1 KomnneKkTbl
ObbennHeHwns. MNpocTenwmne MNK-3.2 3a4a4 Ne5,6
AVHaMUYecKune CTPYKTypbl AaHHbIX. 0630p MNK-3.3 KoMnnekTsl
AVHaMNYeCKNX CTPYKTYP 1 CNocoboB nx TecToB Ne6,7

NoCTpoeHuns. [1BonyHoe LepeBo Nnoncka.
Crnocobbl onpefeneHns MeH TUMOB.
0cobeHHOCTN NPUMEHEHUS AaHHbIX
(pyHKLMOHabHOro TUMa. YrnpassieHne
pacrnpeneneHneM CTaTu4yeckom namaTu.
OYHKLNN C NepeMeHHbIM KOJIMYeCTBOM
napameTpoB. lNpenpoLeccopHble CpencTBa.

ﬂpOMemyTquaﬂ aTTecTtaumna

®opMa KOHTPOASA - 3a4eT



OLeHOYHble cpeacTBa A5 MPOMEXYTOYHOM aTTecTaumm
KomnnekT KM

20 TunoBble OUuEeHO4YHble CpeacTBa U MeToAMYeCcKUue MaTepuansl, onpepensiowme npoueanypbl
oueHUBaHuUA

20.1 TeKywWw MW KOHTPOJb YCNEeBaeMOCTH
KOHTpOIb yCNeBaeMoCTn No AUCUMUMIINHE OCYLLEeCTBAAeTCA C MOMOLLbIO ClefYoWnX OLLEHOYHbIX CPeaCTB.
20.1.1. MpuMepHbIA NepevyeHb NPaKTUYEeCKUX 3aaaHun

NHamenayanbHoe 3agaHne Nel PacyeT 3Ha4YeHMs YUC0BOro psfa (npovsseneHns, nHTerpana). OcCHoBHas
Lenb - 0OCBOEHNE cneundunyecknx onsa fa3blka onepaunin 1 NpMeMoB COCTaBIEHNS BblparkeHUn. OLeHKa
«3a4TEHO» BbICTaBNAeTCA, ecn pa3paboTaHHas COrnacHO MHAMBMAYabHOMY 3a4aHUi0 NporpaMma
BblAaeT pe3yabTaT pacyeTa C 4ONYCTUMON TOYHOCThLIO, KOTOpas 3a4aeTCs OnepaTopoM.

NHanBupyansbHoe 3agaHme Ne2 OnpeneneHHoe npeobpa3oBaHne 0AHOMEPHOr0 MaccrBa (CMMBOJIbHON
CTpoKM). OCHOBHas Liefb - OCBOEHWE NPUEMOB MaHUNYAALUN 31IeMEeHTaMN MacCMBOB NPW MOMOLLM
onepaunni Haa ykasatensmu. OUeHKa «3a4TeHO» BbICTaBNAETCS, ec/iv pa3paboTaHHas cornacHo
WHOMBUAYANbHOMY 3aflaHUNI0 MPOrpaMMa BbIMONHSAET HeobxoAuMble AeNCTBUS No nNpeobpa3oBaHmMIo
0[4HOMEPHOro MaccMBa C UCMOJIb30BaHWEM onepaLnii Hal yKasaTensaMu.

WHauBnaoyanbHoe 3aaaHne Ne3 OnpeaeneHHoe npeobpasoBaHue ABYMEPHOW MaTPULbl Peann3oBaTh B
BUAE (hyHKUMU. Llenb: ocBOeHMEe NpreMoB nepefayn ANHAMUYeCKUX MaTpuL, B Ka4ecTBe NapaMeTpoB.
OueHKa «3a4TeHO» BbICTaBASETCS, eCnv pa3paboTaHHas COrnacHo MHAUBMAYANbHOMY 3aAaHuI0
nporpamMma BbINONHAET HeobxoAnMble AeNCTBUS MO Npeobpa3oBaHMI0 ABYMEPHON MaTPULLbl, XpaHEHUE
KOTOPOW peann3oBaHo B AMHAMWUYECKON NaMsaTy B (hOPMe MacCKBa yKa3aTesleil Ha 0lHOMEPHbIE MacCUBbI-
CTPOKK; cOBCTBEHHO Npeobpa3oBaHme N0/KHO ObiTb peasn3oBaHo B BUAE PYHKLMUM C Nepeaayein MaTpuL
B Ka4YecTBe NnapamMeTposB.

NHoveunpyanbHoe 3agaHne Ned Peanunsauns onpenesieHHoOro peKypcrMBHoOro aaroputMa. BeinonHeHne
LOMNOJIHUTESIbHbLIX 3afaHWUI C LEeNbio yrny6neHHoro n3yvyeHna Mmatepunana, B HaCTHOCTU, NPMNemMoB
NCNOJIb30BaHNSA KOCBEHHOM pekypcumn. OueHKa «3a4TeHO» BbICTaBJIAETCS, ecin pa3pa60TaHHaﬂ cornacHo
NHAMBUAOYA/IbHOMY 3aJaHWUI0 NPOorpaMma BblAaeT pe3ybTaT pacyeTa C 4ONYCTUMON TOYHOCTbIO, KOTopas
3alaeTCA OnepaTopomMm.

NHamemnayanbHoe 3aganHne Ne5 Peanunsauns npunoxernuns - mogenu CYB[ (GaHHbIE CTPYKTYPUPYIOTCS B
BMAE MacCMBa CTPYKTYpP C BapunaHTamu). OLeHKa «3a4TeHO» BbICTaBNAeTCs, ecnivm pa3paboTaHHas
COrJlaCHO MHAMBUAYaANbHOMY 3afaHWI0 NPOrpaMMa peanusyeT AeNCTBUA No XpaHeHuo/npeobpa3oBaHunio
[aHHbIX B MOC/Ie00BaTENIbHOCTH, KOTOPas 3afaeTCs ONnepaTopoMm.

NHamemnayanbHoe 3aganHve Neb6 Peanusaums npunoxenuns - mogenu CYB[ (GaHHble CTPYKTYPUPYIOTCS B
BUAE OLHOCBA3HOIO CMCKa CTPYKTYpP C BapuaHTamu). BoinonHeHne AONONHUTENbHBIX 3a4aHni C Lesbio
yrnybneHHoro n3y4yeHus matepuana, B 4aCTHOCTM, oopmMieHne npoekTa mogenm CYBJ, B HECKONbKMX
MOLYNAX, peasim3aumnsa KOHTEKCTHO-3aBUCMMOro MeHo. OLleHKa «3a4TeHO» BbICTaBAAETCS, ecn
pa3paboTaHHas cornacHoO MHAMBMAYaNbHOMY 3a4aHMIO NPOrpaMMa peasmsyeT A4encTBma no
XpaHeHuto/npeobpa3zoBaHMio AaHHbIX B MOCNeA0BaTeIbHOCTM, KOTOPas 3a4aeTcs onepaTopoM.

20.1.2. TecTOBbIE 3a4aHUA

0na reHepauum NpakTUYECKN HEOrPAaHMYEHHOr0 KOIMYECTBA TECTOBbIX 3a4aHUN KOMMNIEKTOB 1-7
MCNONb3YEeTCS aBTOMATM3MPOBaHHAsA CUCTEMA KOHTPOJIA 3HaHWIA cobcTBeHHOM pa3paboTku. Cuctema
MOCTPOEHA MO TEXHOJIOrMM FreHepaLnn y4ebHO-TPEHUPOBOYHbLIX 3a4au (YT3), mo3BonsoLWen
aBTOMaTMYeCKM OpMUPOBaTL YCI0BUS M 3TANIOHHbIE pe3y/bTaThl 3a4ay. ICX04HbIM MaTepranom s
NMOCTPOEHMA TeKCTa YT3 cayKaT 3apaHee pa3paboTaHHble Moaenu (LwabnoHkl), NpeaycmMmaTpuBatoLLne
BBeEHVE B aBTOMATUYECKOM PeEXIMME COBOKYMHOCTMN CyYaHbIX NapamMeTpoB. TekcT YT3 Bk/tovaeT
(bparmMeHThbl NporpamMm Ha s3bike Cu (KOHCTPYKLNUN, PeannsytoLLne TUMOBbIE aNropUTMUYECKIme



CTPYKTYpbl), @ 0TBET TpebyeT npeabsBieHns onpeaeneHHbIX pe3ynbTaToB paboTbl hparMeHTOB.

OueHKa «3a4TeHOo» BbiCTaBNseTCs, ecn 6e30wmnboYHO BbIMOIHEHO He MeHee 66% NPOCTbIX 3aaaHunii mbo
He MmeHee 50% 3a4aHNN NOBbILLEHHOW CJIOXKHOCTH

TecT Nel. BelpaxkeHuns Llenib KOHTpONA: cneunuyeckue s A3bika ornepauum n npmeMbl COCTaBIEHNS
BblpaxkeHnin. Oby4yaemomy npegnaraeTtcs Ha Bbibop 2 Habopa 13 10 creHeprupoBaHHbIX CAyYalHbIM
06pa3oM TECTOBbIX BOMPOCOB KaxkAbl: HAOOP OTHOCMTENILHO MPOCTbIX 3a4ay U Habop 3a4ay NOBbILEHHON
cnoxHocTn. Obwee KONMYECTBO BapMaHTOB BOMNPOCOB TeCTa HEOrPaHUYEHHO.

TecT Ne2. OnepaTopsbl LUenb KOHTPONS: cneuunduryeckne onsa f3blka onepaTopbl nepenayun yrnpasieHus.
ObyvyaemoMy npepnaraeTtca Ha Bbibop 2 Habopa 13 10 creHepnpoBaHHLIX CyYanHbIM 06pa3oM TeCTOBbIX
BOMPOCOB KaxXAbli: HABop OTHOCUTENBHO NPOCTLIX 3aay 1 Habop 3aay NOBbILUEHHON CIOXHOCTMN.
O6uiee KONMYeCTBO BapMaHTOB BOMPOCOB TeCTa HEOrPaHNYEHHO.

TecT Ne3. YkazaTenu Llenb KOHTPONA: MCNONb30BaHNE YKa3aTeNel Ha CTaTuYeckne n guHaMmnyeckmne
nepeMeHHble BHYTpK onepaTopoB. Obyyaemomy npeanaraetcs Ha Boibop 2 Habopa 13 10
CreHepupoBaHHbLIX CyYarlHbIM 06pa3oM TECTOBbLIX BOMPOCOB Ka)kAblI: HABOP OTHOCUTENLHO NPOCTbIX
3afay 1 Habop 3a4ay NOBbILLEHHON CNOXHOCTK. ObLLiee KOMYeCTBO BapMaHTOB BOMPOCOB TecTa
HeorpaHN4YeHHo.

TecT Ne4. MaccumBbl Llenb KOHTPOAS: NpUeMbl MaHUMy ALK S1eMEHTaMWU MaCCUBOB MPW NMOMOLLIA
onepaunn Haa ykasatensamu. ObyvyaemomMy npennaraeTcs Ha Boibop 2 Habopa 13 10 creHeprnpoBaHHbIX
CnyYyanHbIM 06pa3oM TECTOBbLIX BOMPOCOB KaXKAblii: HAbOp OTHOCMTENLHO NPOCTLIX 3aA4ay U Habop 3adad
MOBbILIEHHON CIOXHOCTU. ObLlee KONMMYECTBO BapMaHTOB BOMPOCOB TeCTa HEOrPaHNYEHHO.

TecT Ne5. ®yHKUMK Llenb KoHTponsa: cnocobbl nepefayn napaMeTpoB 1 BO3BpaTa 3HAYEHU PYHKUUA,
peanu3auns pekKypcuBHbIX (YHKLMI, BKOYAs BapuaHTbl KOCBEHHOW pekypcuun, Obyvyaemomy
npepnaraeTcs Ha Bbibop 2 Habopa 13 10 creHepuMpoBaHHbIX C/lyYaHbiM 06pa3oM TeCTOBbIX BOMPOCOB
KaXKabl: Habop 0THOCUTENLHO NPOCTLIX 3a4ay U Habop 3aday NOBbILEHHOW CIOXHOCTU. Obwee
KONN4YeCTBO BapMaHTOB BOMPOCOB TeCTa HEOr PaHUYEHHO.

TecT Ne6. CTpyKTYpbl Llenb KOHTpONs: CTPYKTYpUpOBaHME AaHHbIX NPV MOMOLLN KOHCTPYKLNIA
«CTPYKTYypa» 1 «0bbeAnHEeHNe», BKJIIOYAA BAPUAHTbI BIOXKEHHOIO MCMOb30BaHNS KOHCTPYKLUA.
ObyvyaemoMy npepnaraetca Ha Bbibop 2 Habopa 13 10 creHepnpoBaHHLIX CyYanHbIM 06pa3oM TeCTOBbIX
BOMPOCOB KaxXAbli: HAbop OTHOCUTENBHO NPOCTLIX 3aay 1 Habop 3aay NOBbILUEHHON CIOXHOCTMN.
O6uiee KONMYeCTBO BapMaHTOB BOMPOCOB TeCTa HEOrPaHNYEHHO.

TecT Ne7. Cninckun Llenb KOHTpONS: peann3aumns ANHaMUYECKMX CTPYKTYP OaHHbIX (CMUCKK, o4epean,
cTeku, aepesbs). Obyvyaemomy npennaraetcs Ha Bbibop 2 Habopa 13 10 creHeprpoBaHHbIX CAy4YalHbIM
0bpa3oM TeCTOBbIX BOMPOCOB Ka)kAbli: HABOP OTHOCUTENLHO NPOCTbIX 3af4ay4 U Habop 3a4ay NOBbILLEHHON
CNOXXHOCTK. ObLLee KOIMYECTBO BapuaHTOB BOMPOCOB TeCTa HEOrPaHNYEHHO.

20.1.3. OnucaHue TexXHOJNIOrMu nNpoBeneHuns

Tekylwas aTTecTauns NPOBOANTCS B COOTBETCTBUM C [0NI0OXKEHNEM O TeKyLLen aTTecTauny obydatowmxcs
no nporpaMmmam BbicLLero obpa3oBaHns BOpoOHEXCKOro rocyapCTBEHHOM0 YHBEpCUTEeTa. TekyLas
aTTecTauns NpoBOAMTCA B (hOpMax: YCTHOro onpoca (MHAMBMAYaNbHbIA ONPOC, (DpoHTanbHas becena);
3aWnTbl nabopaTopHbIX PaboT; a TakXXe TeCTUPOBaHMA C UCMOJb30BaHWEM aBTOMAaTU3NPOBAHHON
CUCTEMbl KOHTPOJIA 3HaHU cobcTBEeHHOM pa3paboTky. CucTeMa NOCTPOEHA MO TEXHOIOM MU FreHepaumm
y4ebHO-TpeHNPOBOYHbIX 3adad (YT3), No3BoASIOLLEN aBTOMATUYECKN (hOPMUPOBATL YCAOBUSA U 3TasIOHHbIE
pe3ynbTaThl 3a4a4. ICX04HBIM MaTepranoM Ans NocTpoeHus Tekcta YT3 cyxaT 3apaHee
pa3paboTaHHble Mogenu (wabnoHbl), NpeaycMaTprBatoWwme BBeAeHEe B aBTOMATUYECKOM peXxmme
COBOKYMHOCTW CJy4alHbIX napameTpoB. TekcT YT3 BkYaeT (hparMeHTbl NporpaMm Ha A3bike Cu
(KOHCTPYKLMK, peannsytoLine TUMOBbIE airOPUTMUYECKNe CTPYKTYpPBI), @ 0TBET TpebyeT npeabsaBieHUs
onpeaeneHHbIX pe3ynbTaToB paboTbl hparMeHTOB. [MpU OLEHUBAHUM Pe3ynbTaTOB YCTHOro onpoca u
3aWnTbl nabopaTopHbIX PaboT NCMONb3YeTCA KavyeCTBEHHas WKana oueHoK. OueHnBaHne pesynbTaToB



TeCcTnpoBaHMA npennoniaraeT NCrnoJib3oBaHNE KOJINYECTBEHHON LIKaSbI.

anBenéHHble HU)Xe 3apaHUa peKkoMeHayeTcsa UCnoJsib3oBaThb NpPu NnpoeeaeHun
AUArHoCTUu4ecKux pa60T OJISl OL,eHKM OCTAaTO4HbIX 3HAHUM NO OAUCLUNJINHE

1) TecToBble 3apaHusa - 1 6ann

1. 93bik Cvi NOAAEPXKMBAET Napaanrmy:

a. (DYHKLMOHANIbHOrO NPOrpaMMupoBaHuns
b. 06BbEKTHO-OPUEHTUPOBAHHOMO MNPOrPAMMUPOBAHNS
C. NpoLeaypHOro NporpaMMmnpoBaHuns

2. CuHTakcuc a3bika Cv onpepensert:

MaTeMaThyeckne yHKLUN
Bblpa>keHus

onepaTopbl

onpegenieHne QyHKLMIA
hyHKLUMM BBOAA/BbIBOAA

® o n oo

3. OTMeTbTe Habopbl KNOYEBLIX CNOB A3blka Cu:

sizeof, void, signed, integer
struct, return, union, char
unsigned, short, break, continue
long, goto, case, default

if, else, elsif, switch

® o n oo

4. YCTaHOBUTE COOTBETCTBUE MEXAY YHApPHbIMU onepaumaMu a3bika Cu 1 nx onmcaHnem:
a. ~ - nopaspsHoe oTpuLaHne
b. ! - nornyeckoe oTpuuaHmne
c. & - agpecHas onepauus
d. * - onepauns pasbiIMeHOBaHMUA

5. OTMeTbTe JiIeBO-NpucBanBatoLme 6v|Hapr|e onepauunm a3blika Cu:

N\

A
Il

® o0 oo
AN AN A
Al

6. A3bIK NporpammupoBaHns Cn NnoaaepKMBaeT:

a. CpefCTBa aBTOMATUYECKOro yrpasaeHnsa namsaTbio (COopKy Mycopa)
cpencTBa 06BEKTHO-OPUEHTUPOBAHHOIO MPOrpPaMMUpPOBaHNA
MeXaHW3M Bbl30Ba COMPOrpamMmm

BJIOXKEHHOEe OonucaHmne pyHKLNi

nepegady yHKUUAM HaKTUYECKMX MapaMeTpoB Mo 3HAYEHWIO

® o0 o

7. OTMeTbTe npeponpeneneHHblie B A3blKe Cu TUnbl OaHHbIX:

signed char
short double
unsigned long int
long double

an oo



e. unsigned double

8. YKaxunTe KJto4eBble coBa sA3blka Cu, npeaycMoTpeEHHbIE 14 OonpeneneHna rnoJib30BaTeJIbCKUX TUMOB
OaHHbIX:

class

enum
union
array
struct

® oo oo

OTBeTbl Ha BOMPOCHI

Homep Bonpoca OTBeT (bykBa)
1. C

2. b,c,d

3. b,cd

4. COOTBETCTBUE
5. a,b

6. e

7. a,cd

8. b,c.e

2) 3aplaHMA C KOPOTKUM OTBeTOM - 2 Ganna

9. YTo BbIBELET (PparMeHT NporpamMmmel Ha s3bike Cun?
inti=1,j=0;

do j+=++i; while(i<3);

cout<<i<<''<<j;

CTpOKa B BbIXOAHOM MOTOKE:

10. Y70 BbIBEOET (PparMeHT NporpaMMbl Ha a3blke Cu?
inti=3,j=0;

while(j) i+=j--;

cout<<i<<' '<<j;

CTpOKa B BbIXOAHOM MOTOKE:!

OTBeTbl Ha BON POChbI



Homep Bonpoca OTBeT (bykBa)

9. 35

10. 30

3) 3apaHuA C pa3BepHyTbIM OTBETOM - 3 Ganna

11. ObbsicHUTE, ONs Kakux uenen a3bik Cu npegycMaTpuBaeT 3 onepaTopa umknos (do, while u for).
MprnBegmnTe npumepsbl ¢ 060CHOBAHMEM MPENMYLLIECTB UCMOAb30BaHMA KaXKA0ro U3 3TUX onepaTopos.

OTBeThl Ha BON POCbI

Homep Bonpoca OTBeT (bykBa)

11. 1. do - uMKA C NOCTYC/IOBUEM - UCMOJIb3YETCA B Cydae, Koraa npu BXo4e B LUK

ycnoBmne 3aBeoMO BbIMOJIHAETCA.

ycnoBue TpebyeT NpoBepKu.

2. while - uukn ¢ npefycnoBNEM - NCNONL3YETCSH, KOrAa Npv BXo4e B LUK

3. for - uTepaunoHHbIN LMK C NPenyC/IOBUEM - K M.2 MOXHO A06aBUTb Hamyne
napaMeTpoB, U3MEHSEMbIX Ha KaXXd0W UTepauun uukna.

Kputepun oLleHnBaHUA

LLIkana oLeHOoK

ObyyYatloLMNCs NPUBOANT UCHEPMbIBAIOLLEE ONUCAHNE APTYMEHTOB B MOJb3Y
Ka)[l0ro 13 ornepaTopoB, KpUTepreB 1x Bbibopa Npu peannsaunm
a/NropuTMOB, NMOATBEPXKAAS CBOW OTBET NOKa3aTeNbHbIMK (hparMeHTamu
nporpamm.

3 6anna

Obyyarowmmncs npMBoOAMT ONmncaHne Kputepmes Bbibopa KaXK4oro 13
ornepaTopos. B npencrassieHHOM (pparMeHTe NporpaMmMbl LOMyLEHb
He3Ha4uTesIbHble HETOYHOCTMW.

2 banna

MpeAcTaBneHO C/IOBECHOE OMWCAaHNE apryMEHTOB B M0JIb3y KaXA0ro n3
ornepaTopoB, NPaBUIbHO OTPaXatoLLee CyTb KpUTepmes Bbibopa.

1 6ann

B npeactaBneHHOM 0TBETE HET 00bACHEHUS LIe1Iecoobpa3HOCTU HaNYUs
HECKOJIbKMX OnepaTopoB Lmkia. ®parMeHTbl MporpamMM OTCYTCTBYIOT nbo
coaepxaT rpybblie owmnbKu.

0 6annos

12. CpaBHUTE YC/IOBHYIO (TEPHapPHYIO) onepauuio B a3blke Cu € yCI0BHbIM orepaTopoM if. MpuseanTte

npunMmepbl C obocHOBaHMEM NPENMYLLECTB NCMNOJIb30BaHNA KaXJ0ro n3 HuxX.




OTBeTbl Ha BOMPOChHI

Homep Bonpoca OTBeT (bykBa)

12. YcnoBHas ornepaumna NCnosib3yeTcs B Bblpa>XXeHNAX, MOCKOJIbKY BO3BPaLLAET

3HayeHue. YCNIOBHbIN OnepaTop He MMeeT BO3BPALLAEMOr0 3HAYEHNS N He MOXEeT
CNONb30BATLCSA B BbIPAXKEHWU, HO 3aTO BHYTPU cebst MOXKET Colep)KaTb CKOJb
YroZHO C/I0)XKHOE ONUCaHne afbTepHATUBHbIX AEACTBUIA NPOrpaMMmbI.

KpuTepun oLeHBaHms

LLIkana oLeHOoK

Obyyarowmmnca NpMBOANT UCHEpNbIBaOLLEe ONNCaHNe apryMeHTOB B MOJb3y
Ka)k[oro BapuaHTa, NoATBep)XAas CBOM OTBET NoKa3aTesIbHbIMY
(pparmeHTaMu nNporpamMm.

3 6anna

O6yyatoWwnincs NpUBOANT OMNCaHNe KpUTepmeB Bbibopa KaXKaoro u3
BapvaHTOB. B npeacTaBneHHOM hparMeHTe NporpaMmbl AOMNyLLEHbI
He3Ha4ynTesbHble HETOYHOCTH.

2 6banna

MpeacTaBieHO CIOBECHOE OMUCAHME apryMEHTOB B MOJIb3Yy KaXXA0ro u3
BapWaHTOB, MPaBWIbHO OTpaXkatoLee CyTb KpuTepmes Bbibopa.

1 6ann

B npeactaBneHHOM 0TBETE HET 00bACHEHUS LIe1ecoobpa3HOCTU HaINYUs
3TMX OBYX CNocoboB YCNOBHOMO yrnpaBaeHns. ®parMeHTbl NPorpaMm
OTCYTCTBYIOT b0 cogep>xaT rpydbie owmnbKu.

0 6annos

20.2 MpoMeXxyTouyHasa aTrecTaums

MpoMeXxyToYHasa aTTecTaums no ANCLUMNINHE OCYLLECTBNSETCS C NMOMOLLbIO CIeAYOWNX OLLE@HOYHbIX

CpencTs:
20.2.1. TecToBbIE 3a4aHUA

Ons reHepauny NpakTUYeCKN HEOrpaHNYEeHHOr0 KONNYeCcTBa TeCTOBbIX 3aA4aHNA NCNOJIb3YIOTCS
kKomnnekTsl 1-7 (cm. n.20.1.2), npeabssnsembie obyyatowemMycs B NpoM3B0JbHOM MOpsAKe.

20.2.2. OnucaHue TexXHOJIOrMu npoBeneHus

MpoMeXxyTo4YHas aTTecTauus NpoBOAUTCS B COOTBETCTBUM C M0I0XKEHMEM O MPOMEXYTOYHON aTTECTaLUN
obyyatoLMxcs no NporpamMmam Boicliero obpa3oBaHus. MpoMeXxyToyHas aTTecTaumns no MToram 0CBOEHMS
ANCUMNAVHBI NPOBOAUTCSA B hopMe 3a4eTa. YCNOBUSMU A5 NMONOXKUTENBHON NTOFOBOMN OLIEHKMN SBASIOTCS:

BbIMMOJIHEHNE BCEX na60paTopr|x pa60T, nepevyncsieHHblX B MPUI0OXKeHUN nog HanMeHoBaHWEM
«UHOUBUAYaJIbHOE 3aaHNE», a TaK)XXe YCMNeLIHOE NMpoxoXXaeHmne BCeX 3TarnoB KOMMbIOTEPHOIo

TeCTUpPOoBaHUA.

15 oueHUBaHNA pe3ynbTaToB 06y4eHUs Ha 3a4eTe NCMOoMb3YTCS Celyloline NoKasaTenu:

1. 3HaHME CMHTAKCUYECKMNX KOHCTPYKLMIA S3blka MPOrpaMMUPOBAHNS Y UX CEMAHTUKW;
2. YMEHUe NPUMEHATb S3bIKOBbIE KOHCTPYKLMM AN PELLEeHNs NPaKTUYeCKnX 3ajad, NCnob30BaTb
B6rHNMOTEKMN CTaHAAPTHBIX YHKLMIA, MOCTABASEMBIX C A3bIKOM NPOrPaMMMUPOBAHMS;




3. BnajeHme HaBblkaMy pa3paboTKyM NPUAOXKEHNIN C NCNONb30BAHNEM COBPEMEHHbIX
NHTErpupoBaHHbIX CPEACTB;

4. 3HaHMe 06X NPMEMOB CTPYKTYPUPOBAHNS NPOrpaMMHOro koga 1 obpabaTbiBaeMbIX AaHHbIX;

5. yMeHune onpenenaTb CTPYKTYPbl AaHHbIX MPU NPOEKTMPOBAHUN aNropuTMoB, pa3breaTh pellueHmne
CNOXXHOM 3aflayn Ha nocnenoBaTesbHOCTb 6onee NPoCTbIX 3a4ay;

6. BAajeHNe HaBblKaMN TECTUPOBAHMSA 1 OTNAKM MPOrpPaMMHbIX MOOYNIEN, PEaIM30BaHHbIX Ha A3blKe
Cw.

20.2.3. TpeboBaHMA K BbINONHEHUIO 3a4aHUNA, LWKaJbl U KPUTEPUU OLLeHUBAHUSA

I'Ip|/| OLl€HMBaHNN NCMOJIb3YETCA Cnenytowas WKasa:

5 6annoB cTaBUTCA, eCiv 0OyHaOLNNCA LEMOHCTPUPYET MNOJIHOE COOTBETCTBME 3HAHUN, YMEHUN,
HaBbIKOB NpuBeAeHHbIM B Tabanuax nokasatensam, cBo6oAHO onepupyeT npnobpeTeHHbIMK
3HAHUSAMM, YMEHNAMU, MPUMEHSAET UX NPU PELLUEHNN NPAKTUYECKNX 3aay;

4 6anna CcTaBuUTCS, €Cn 06y4aloLMIACS [LEMOHCTPMUPYET COOTBETCTBME 3HAHWIA, YMEHUI, HABLIKOB
NnpvBeeHHbIM B Tabauuax nokasaTensm, HO A0NYCKAeT He3HaYNTEbHbIE OWNBKM, HETOYHOCTM,
NCMbITBIBAET 3aTPYAHEHNS MPY PELLEHNM NPAKTUYECKNX 3aavy;

3 6anna cTaBuTCH, ecnmn obyyaloWwnincs LEMOHCTPUPYET HEMOJIHOE COOTBETCTBUE 3HAHWI, YMEHWN,
HaBbIKOB NpVBeAEHHbIM B TabanLax nokasaTensm, LONYCKAeT 3HAYNTENbHbIE OLMOKIN nNpwn
peLleHnmn NpaKTMYeCKnX 3aaay;

2 6anna cTaBuTCSA, ecnm 0byYaloWwnincs JEMOHCTPUPYET SBHOE HECOOTBETCTBME 3HAHUN, YMEHUN,
HaBbIKOB NPVBeAEHHbLIM B TabanLax nokasaTensm.

MNpu coaye 3a4veTa
«3ay4yTeHo» - 3-5 6bannos
«He 3a4TeHo» - 2 banna.

COOTHOLLEHME MOKa3aTenen, KpUTEPUEB U LKaJbl OLLEHNBAHNS pe3ynbTaToB 0byyeHus.

YpoBeHb chopMupo-

Kputepun oLeHUBaHNS KOMNETEHLNIA BaHHOCTW LLikana oueHokK
KOMMeTeHLIN
CopmumpoBaHHbIe 3HaHNS O CUHTAKCUYECKUX KOHCTPYKLMAX [oBbILLEHHbIV OT/IM4HO

A3bIKa NPOrpamMMmpoBaHuns n nx cemaHTuke. CchoopMupoBaHHoe ypoBeHb
YMEHMNE MPUMEHSTb S13bIKOBbIE KOHCTPYKLIMN [J15 PELLIEHUS
MpakTUYeCKMX 3afay, NCrosb30BaTb bUbANOTEKN CTaHAAPTHBIX
(hyHKLMY, NOCTaBASIEMbIX C S3bIKOM MPOrPaMMUpPOBaHUSI.
CchopmupoBaHHbIE HaBbIKM Pa3paboTKu NPUIOXEHUN C
MCro/Ib30BaHNEM COBPEMEHHbLIX MHTErPUPOBAHHbIX CPEACTB.
CchopmupoBaHHbIe 3HaHNA 06 06LUMX npnemMax
CTPYKTYPUPOBAHUSA MPOrpaMMHOro Koga n obpabaTtbiBaeMbix
AaHHbIX. C(hopMUpoBaHHOE yMEHWE ONMpPeaensiTb CTPYKTYPbI
AaHHbIX 1Py MPOEKTUPOBAHUN aaropuTMoB, pa3buBaTh peLleHne
C/I0XHOW 3a[a41 Ha Moc/ef0BaTeNbHOCTL bosiee MpocTbiX
3aaa4. CchpopMMpOBaHHbIE HaBbIKW TECTUPOBAHUS U OT/IaAKN
MporpamMmHbIX MOAYJIEV, Pean30BaHHbIX Ha s3bike Cy.




CchopmupoBaHHbIE, HO coAep KalLumne oTAebHbIE MPobesibl
npeACTaB/IEHNs O CUHTAKCUYECKNX KOHCTPYKLMSAX S3biKa
MporpaMMupPoOBaHNs N UX CeEMaHTUKe. YCneLHoe, Ho
coaepxallee oTAe/bHbIE MPobesibl yMEHNE MPUMEHSTh
SI3bIKOBbIE KOHCTPYKLMM [J151 PELEHUS NPaKTUYECKMX 3ahaN,
Mcrosib30BaTh 6UOINOTEKN CTaHAAPTHLIX (YHKLNN,
M0CTaBJIAEMbIX C 513bIKOM [POrPaMMUPOBaHMS

CehopmMupoBaHHble, HO coep)KalLme o0TAe/bHbIe Mpobesibi
HaBbIKW pa3paboTKy MPUIOKEHWN C UCMOIb30BaHNEM
COBPEMEHHbIX MHTErPUPOBaHHbIX CPeACTB. ChopMUPOBaHHbIE,
HO copepxalume oTAesbHbIE Npobesbl npeacTaBieHns 06 obLmx
npuemax CTPyKTYypPUPOBaHWSA NPOrpaMMHOro Koaa v
o0bpabaTbiBaeMbIX aHHbIX. YCreLHoe, HO coaepxaliee
oTAeNbHbIe Npobesibl yMeHne onpenensTb CTPYKTYPbl AaHHbIX
rpu NPOEKTUPOBAHNN aaropuTMoB, pa3buBaTb peLleHne
C/IOXKHOW 3aa4v Ha MocieoBaTeIbHOCTb 6osiee NpoCThbiX
3agay. CchopMmmnpoBaHHbIE, HO CoAep KaLLumne OTAE bHbIE Mpobeib
HaBbIKW TECTUPOBAHWSA N OTNaAKMN MPOrpaMMHbIX MOAYEN,
peanin30BaHHbIX Ha A3bike CH.

Ga3oBbin
YPOBEHb

XopoLuo

HenonHoe npeacTaBieHne 0 CUHTaKCUYECKUX KOHCTPYKLMSX
A3bIKa NPOrpaMMmUpPOBaHNs N UX CEMaHTUKE. YCNELHOE, HO He
CUCTEMHOE YMEHUE MPUMEHSTb S13bIKOBbIE KOHCTPYKLMMN AJ15
PELLEHNS MPaKTUYeCKnx 3ajay, UCrosb30BaTh bUbINOTEKM
CTaHAAPTHbIX PYHKLMY, MOCTaBASIEMbIX C S3bIKOM
nporpaMmupoBaHms. HenoaHoe BnageHne HaBbikamm
pa3paboTKu MPUITOXEHNI C UCMOJIb30BAHNEM COBPEMEHHbIX
WHTErpupoBaHHbIX CPeACTB. HernonHoe npeacTassieHne ob
06LUMX NMpremMax CTPYKTypUpOBaHNUs MporpaMMHOro Koga u
0bpabaTbiBaEMbIX aHHbIX. YCNELIHOe, HO HE CUCTEMHOE yMeHue
onpesenaTb CTPYKTYPbl AaHHbIX NPy MPOEKTUPOBAHUMN
asiropuTMoB, pa3bnBaTh pPeLleHNe C0XKHOW 3a4a4m Ha
rnocaeoBaTe/IbHOCTL bosee NpocThix 3a4a4. HernonHoe
BJlafJeHNEe HaBbIKaMy TECTUPOBAHNSA W OTAaLAKN NPOrpamMMHbIX
MoAy e, peann3oBaHHbIX Ha A3bike Cu.

[MoporoBbivi
ypOBEHb

Ynosnetsopu-tesbHO

®parMeHTapHbIe 3HaHWSI UAN OTCYTCTBUE 3HAHUM.
®parMeHTapHbIe YMEHUS WU OTCYTCTBUE YMEHU.
®parMeHTapHble HaBbIKW UN OTCYTCTBUE HaBbIKOB.

Heynosnetsopu-tesbHo




