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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-meToau4ecknm cosetoM ®KH, npotokon HMC ®KH Ne 7 o1 03.05.2023
8. Y4yeOHbIN ron;:

2023-2024

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 BbIMOSHATL
NHTEerpawumnto NporpaMMHbIX
KOMTMOHEHT

MK-18 CnocobeH BbIMNONHATL
aHanus n paspaboTky
TpeboBaHumn Kk NO

MK-18 CnocobeH BbINOAHATb
aHanus n paspaboTky
TpeboBaHun K MO

MK-18 CrnocobeH BbINOAHATb
aHanus n paspaboTky
TpeboBaHun K MO

Kof v HasBaHWe nHaukaTopa
KOMMNEeTeHLNn

MK-1.1 CobupaeT nporpaMmMHbie
KOMMOHEHTbI B MPOrpaMMHbIi
NPOLYKT.

MK-18.1 AHanusnpyet
BO3MOXXHOCTHU, OLLeHBaeT BpeMs
N TPYLOEMKOCTb peasm3aumm
TpebosaHun K MO.

MK-18.2 CornacosbiBaeT
TpeboBaHus K MO ¢
3aUHTEpPeCcoBaHHbIMU CTOPOHAMN.
MK-18.3 Pa3pabaTbiBaeT u
COrn1acoBbIBAaeT TEXHUYECKNE
crneym@urKaLnm Ha nporpaMMHble
KOMMOHEHTbI U UX
B3aUMoLencTBume C
apxuTtekTopom 0.

3HaHMﬂ,yMeHMH,HaBHKM

3HaTb: CUHTaKCUYeckKne
KOHCTPYKLMUN A3bIKa
NporpaMMmpPoOBaHMA 1 X
CEMAHTUKY

YMETb: MPUMEHSTb 3bIKOBbIE
KOHCTPYKLUUKN 419 peLleHns
npakTU4yecknx 3agau,
ncnonb3oBaTh bubnnoTekn
CTaHAAPTHbLIX QYHKLNRA,
NOCTaBNSEMbIX C 13bIKOM
NporpaMMmnpoBaHma



Kopf » Ha3BaHue
KOMNeTeHLnn

MK-21 CnocobeH
obpabaTbiBaTh,
aHaIM3MpPoBaTb U
opopMAATL pe3ynbTaThl
NCCNeaoBaHNN 1
pa3paboTok nop
PYKOBOACTBOM CreunanncTa
H6onee BbICOKON
KBaJinukaumn

MK-21 CnocobeH
obpabaTbiBaTh,
aHasIM3MpoBaTb U
0hopMIATbL pe3ysbTaThl
nccnenoBaHun u
pa3paboTok nop
PYKOBOACTBOM CreLnanncTa
6onee BbICOKOW
KBaJingukaumn

MK-4 CnocobeH BbINOJIHATL
npoekTuposaHme MO

MK-4 CnocobeH BbINOJIHATL
npoekTuposaHme MO

MK-4 CnocobeH BbINOJIHATL
npoekTuposaHme MO

MK-7 CnocobeH KoanpoBaThb
Ha A3blkax
NPOrpaMMmnpoBaHmns

MK-7 CnocobeH KoanpoBaThb
Ha fA3blKax
NporpaMMmnpoBaHus

Kof v Ha3sBaHWe nHaukKaTopa
KoMneTeHUnn

MK-21.1 ObpabaTbiBaeT
NOJIy4YEeHHbIe pe3ybTaThl
nccnenoBaHum C
NCNOJIb30BaHNEM CTaHOAPTHbIX
METOL0B (METOAUK).

MNK-21.2 MNMpumeHaeT npu
06paboTKe JaHHbIX CTaHOapPTHOE
N OPUrMHabHOE NPOrpaMMHoe
obecneyeHue.

MK-4.1 Pa3pabaTbiBaeT u
corsiacoBblBaeT apxuTekTypy MO
C CUCTEMHBIM aHa/IMTUKOM.
MK-4.2 NpoeKTupyeT CTPYKTYpbl
LaHHbIX 1 633 AaHHbIX.

MK-4.3 MNpoekTupyet
nporpaMMHble UHTEP(ENChHI.

MK-7.1 Pa3pabaTbiBaeT Kofa U
6a3bl gaHHbIX UC.

MK-7.2 Bepudumumnpyet Kog 1
6a3bl AaHHbIX IC 0OTHOCUTENBHO
AN3aiiHa N CTPYKTYPSI.

12. 06beM AuCUMNAUHBI B 3a4€THbIX eAuHUuLax/yac:

2[72

¢0pMa npoMeXxyTo4 HOM aTTecTaLuu:

3aveT

13. TpynoeMKOCTb NO BUAaM y4ebHoOn paboTbl

3HaHWS, YMEHUS, HaBbIKK

BNnageTb (MMeTb HaBblK(K)):
HaBblkaMu pa3paboTku
NPUIOXXEHUI C NCMOJIb30BAHNEM
COBPEMEHHbIX NHTErPUPOBAHHbIX
CcpeacTs

3HaTb: 06WwMe npremsl
CTPYKTYPMPOBAHUS NPOrPaMMHOro
Kofa 1 obpabaTbiBaeMbIX AaHHbIX

YMETb: ONpeaenaTb CTPYKTYPbI
JaHHbIX NMPU NPOEKTMPOBAHUN
aNropuTMOB, pa3buBaTb pelleHne
CIOXKHOM 3aJa4M Ha
nocsenoBaTeNbHOCTbL bosee
NPOCTbIX 3a4au

BNnajeTb (MMeTb HaBblK(K)):
HaBbIKaMy TECTMPOBAHUSA U
OTJIaflKV NPOrpaMMHbIX MOAYNeN,
peann3oBaHHbIX Ha A3bike Cn



Bunpg y4yebHon paboThl

AyLNTOPHbIE 3aHATUSA
JleKumnoHHbIe 3aHATUA
MpakKTnyYeckune 3aHATUA
NabopaTopHble 3aHATUA

CamocTodaTenbHasa paboTa
KypcoBas paboTa

MpoMeXxyTo4YHaa aTTecTaums
Yacbl Ha KOHTPOJb

Bcero

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

13.1. Copep>XaHue AUCLUMJINHBI

n/n

HanmeHoBaHuWe pa3pena
ANCLUMINHBI

OcobeHHoCTK
NOCTPOEHMA
NPOrpaMMHbIX MPOEKTOB
Ha s3blke Cu.

[pencTaBsieHne faHHbIX.

OCHOBHbIe BCTPOEHHbIE
onepauun a3biKa.
BbipakeHus

MocnepoBaTefbHblE
onepaTopbl

OnepaTopsl,
ynpaBnstoLLne Xoa0M
BbIMOJIHEHUS MPOrPaMMbl

Tun gaHHbIX YKa3aTeEJlb

ConepXaHuve pasaena aAucLUnmnIvHbl

CocTaBHble YaCTW NPOrpaMMHbIX NMPOEKTOB
- MoAaysin. ITanbl cboOpKM NpoekTa:
npenpoueccopHas obpaboTka,
KoMnunauus, obbekTHas KOMMOHOBKA.
Jlekcnyeckne 0CHOBbI, KOHCTAHTbI,
onncaHue nepemeHHbIX. ba3oBble TUNbI
LAHHbIX.

Onepauun: yHapHble, BHapHbIe, YCI0BHas
onepauuns, onepauuns "3anatasa”.
CornatleHus o npuopuTeTax u
accoLMaTUBHOCTY OnepaLuin, NpuMepbl
BbIpa>keHWI.

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

YCNOBHbIN OnepaTop U NepeksityaTeb;
onepaTopbl LMKIIOB: C NPeAyC/IOBUEM, C
MoCTYC/IOBEM, UTEPALMOHHBIN; onepaTopsl
nepenayv ynpasneHus

YKa3zaTenu, ornepauunm pasmeLleHmns v
yhoaneHna ouHaMn4ecKknx nepemMmeHHbIX

Peanunsauwns pasgena
ANCLUMANHBI C
NMOMOLLbIO OHJTANH-
Kypca, 9YMK

OncTaHUNOoHHOE
YTEeHMe Nnekuuu.
KoHcneKkT nekuyumn, 1
war

AncTaHunoHHoE
YyTeHne nekuuu.
KoHCNeKT nekuuu,
2 war

AncTaHunoHHoe
YTeHue nekuum.
KoHCNeKT nekuunu,
3 war

AncTaHumnoHHoe
YyTeHne nekuuu.
KoHCneKT nekuunu,
4 war

AncTaHunoHHoEe
yTeHne nekuuu.
KoHCNeKT nekuuu,
5 war



n/n

10

11

12

13

HanmeHoBaHVe pa3pena

OUCLUUNANHBI

MaccuBbl 1 YKa3aTenn

QyHKLUK, onncaHne n
BbI30B

Pekypcus

CTpyKTypbl

ObbeanHeHus

MpocTenwune
AVHaMnyeckme
CTPYKTYpPbI AaHHbIX

0630p AMHaAMUYECKNX

CTPYKTYpP 1 cnocobos nx

NOCTPOEHNS

[lBon4yHoe fepeso
MounckKa

Coaep>xaHve pasfena aAuCLunanHbl

MpencTaBneHne MaccuBoB. MaccuBbl 1
onepauuu Hapl ykasaTensmu. PasmelleHune
ANHAMWUYECKNX MacCUBOB. MonesHble
npuembl ynpaBaeHUs MHOrOMEepPHbIMM
ANHAMWUYECKMU MACCUBaAMU.

OnuncaHne yHKLMK, NCMOoNb30BaHMe
napaMeTpoB Pa3J/IMyHbIX TUMOB: 3HAYEHMe,
yKa3aTesb, YKasaTesib Ha MacCuB,
yKasaTesib Ha PyHKUWIo. [onesHble
npuemMbl nepefayn GUHaMUYeCKnX MaTpuL,
B Ka4yeCTBe NapaMeTpoB (PYHKLUN.

MprMepbl NCMOoJIb30BaHNA MPAMON Y
KOCBEHHOWN peKkypcuun.

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

MpuMepbl NCNOJIb30BAHNS: HECKOJIbKO
crnocoboB OocTyna K NaMaTu; obbeanHeHne
KaK 3JIEMEHT CTPYKTYpPhbI (CTPYKTYypa C
BapuaHTamu).

MpuMep NOCTPOEHNS AVHAMUYECKOW
CTPYKTYPbI faHHbIX: OLHOCBA3HbIA CMUCOK.
Onepauuv BCTaBKK, yOaNeHNs 1
NpPOCMOTpPa 3/IEMEHTOB CMMUCKa.

MonesHble NpuemMbl U NPUMepPbl NOCTPOEHNA
OVNHAMUYECKUX CTPYKTYP C MPUMEHEHNEM
KOMOWHaLWA TUMOB CTPYKTYP,
obbefnHeHNU 1 yKasaTenen: ovepesb,
KOJIbLLO, ABYCBA3HbIE CMUCOK U KONbLLO,
nepeso.

MpuMep NOCTPOEHNS 1 UCMOJIb30BaHNSA
ANHAMWNYECKON CTPYKTYpPbl AAHHbIX:
LBOVYHOE fepeBo nomcka. Onepauum
BCTaBKW, YAANEHUS 1 NMONCKA 3/1EMEHTOB
nepesa.

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

OnCTaHUNOHHOE
yTeHne nekuuu.
KoHCNeKT nekuuu,
6 war

OnCcTaHUNOHHOE
YTeHue nekuunm.
KOoHCneKT nekuyuu,
7 war

OnCcTaHUNOHHOE
YTeHune nekuunm.
KoHCNeKT nekuunu,
8 war

OnCTaHUNOHHOE
yTeHne nekuuu.
KoHCNeKT nekuuu,
9 war

OnCTaHUNOHHOE
yTeHne nekuuu.
KoHcnekT nekuuun, 10
war

[OnCcTaHUNOHHOE
YyTeHne nekuuu.
KoHcnekT nekuumn, 11
war

[InCcTaHUNOHHOE
YTEHMEe Nekuunu.
KoHcnekT nekuuun, 12
war

OunctaHunoHHoe
YTeHne nekuuu.
KoHcnekT nekuwuu, 13
war



n/n  HaumeHoBaHue pa3gena  CoaepXxaHve pasgena AuCLUnanHbI Peanusauus pasgena

OVCUUMINHBI OVNCLUUMINHBI C
MOMOLL,bIO OHMANH-
Kypca, 9YMK
14  Cnocobbl onpeneneHus [dunpekTnsBa onpenesieHNa UMeH TUMOB. JncTaHUNOHHOE
NMeH TUMOB CTPYKTYPHbIA TWM 1 TN 06beANHEHNIA. YTeHue NeKLun.

MpoToTNN PYHKLAN - ONrcaHne
(DYHKLMOHANLHOrO TUna. Mepevyncammbiii

Twm.
15 OcobeHHOCTU OcobeHHOCTUN NPUMEHEHNSA ANHAMUYECKNX IncTaHUNOHHOE
NPUMEHEeHNs OaHHbIX CTPYKTYP AN XpPaHEeHNS OaHHbIX YTeHue nekuunm.
(PyHKUMOHANbHOrO TUNa.  (PYHKLUMOHANLHOIO TUNa (yKa3saTenen Ha
YnpasseHue hyHKUMK). MNonesHbI NpuMep: NOCTPOEHNE
pacnpegeneHnem KOHTEKCTHO-3aBUCMMOr0 MEHIO.
CTAaTUYECKOW MaMaTH. MpencTaBsieHNne KOHCTAHT ”

N3MEHSIOLLINXCA NepeMeHHbIx (volatile);
crneumndukaTopbl Knacca naMaTu; buToBble
nons CTPYKTYp.

16 ®yHKUUKM C nepeMeHHbIM  Llenn ncnonb3oBaHUA KOHCTPYKLUWK, IdncTaHunoHHoEe
KOJINYeCTBOM NpUeMbl NPOrpaMMNpPOBaHUS 1N NONE3HbIN YyTeHne nekuuu.
napaMeTpoB. npumep. dTanbl NPenpPoLLeCCOPHOW
MpenpoueccopHble 0bpaboTku; cnocobbl NOCTpoeHNS
cpefcTBa. MaKpPOCOB; UCMOJIb30BaHNE ANPEKTUBDI

BKJIIOYEHUS TEKCTOB U NpaBua
0hOpMIEHNS 3aroI0BOYHbIX (halnos;
YC/I0BHAs KOMMWAALMA 1 ap.

13.2. Tembl (paspensl) AUCLUNIUHBI U BUAbI 3aHATUN

No HanmeHoBaHMe JNlekunoHHble  lMpakTuyeckne JlabopaTopHble CamocTosiTeNbHasa Bcero
n/n  Tembl (pa3gena) 3aHATUSA 3aHATUSA 3aHATUA paboTa
1 OcobeHHoCTH 1 1 2 4
MoCTpoeHns
porpamMMmHbIX

MPOEKTOB Ha A3blKe
Cw. lNpeactasaeHne
AaHHbIX.

2 OCHOBHble 1 1 2 4
BCTPOEHHbIE
ornepaumnm A3bika.
BeipaxeHuns

3 lMocnegoBartesibHble 1 1 2 4
onepaTopsbl



10

11

12

13

14

15

HanmeHoBaHMe
TeMmsbl (pasgena)

OnepaTopesl,
ynpasasoLme
XO0/Z10OM BbIMOJIHEHWSA
rporpamMmsi

Tun gaHHbIX
yKasaresb

MaccuBbl n
yKasaTtesn

QyHKLUMY,
orncaHne v BbI30B

Pekypcus

CTPyKTypbl

ObveguHeHns

lpocTeviwne
AVNHaMn4YeckKme
CTPYKTYPbl AaHHbIX

0630p
AVHaMUYeCKnx
CTPYKTYp 1
criocoboB nx
MOCTPOEHMS

JiBon4Hoe fepeBo
rovicka

Criocobsl
onpeneneHns NMeH
TUIMOB

OcobeHHoOCTH
MPUMEHEHNS
AaHHbIX
(PYHKLIMOHaIbHOIro
Tvna. YynpassieHve
pacrnpeneneHnem
cTaTuyeckon
namsTu.

JleKuOoHHble
3aHATUSA

MNpakTnyeckmne
3aHATUSA

JTabopaTopHble
3aHATNSA

CamocToaTenbHasa Bcero
paboTa

2 4
2 4
2 4
2 5
2 5
2 5
2 5
3 6
3 4
3 4
3 4
3 4



No HanmeHoBaHMe JlekumoHHble  TpakTuyeckne JlabopaTopHble CamocTosTenbHass Bcero
n/n  Tembl (pa3gena) 3aHATUSA 3aHATUSA 3aHATUA paboTa

16 ®yHkumm c 1 5 6
rnepeMeHHbIM
KOJIN4eCTBOM
rnapameTpos.
MpernpoueccopHsie
cpencTsa.

16 0 16 40 72

14. MeToaunyeckue yKasaHus gns oby4yaloLmuxcs No 0CBOEHUIO O UCLUMNIINHbI

an UCMNOJ1Ib30BAHUN OUCTAHLUMUOHHbBbIX oﬁpasoBaTeanblx TEXHOJIOrMI 1 3JIEKTPOHHOI 0 06y‘-IeHI/IFI
BbIMOJIHATb BCE YKa3aHWNA npenonaBaTeneVl, BOBpeMA NoAKAIYaTbCA K online 3aHATMAM,
OTBETCTBEHHO MOAXOAUTb K 3a4aHNAM A5 CAMOCTOATENbHOM paGOTbI.

BHeayauTopHaa caMmocTosTesibHaA paboTa cTyaeHTOB BKJIlOYaeT NpopaboTKy MaTepuanoB NeKLuii,
N3y4yeHne peKoMeHL0BaHHON MTepaTypbl, MOArOTOBKY K labopaTopHbIM paboTaM 1 ux 3aliuTam,
NMOArOTOBKY K MEPMOANYECKOMY KOMMbIOTEPHOMY TECTUPOBAHMIO, MOAFOTOBKY K YCTHOMY OMpocCy u
3a4eTy.

CaMocTosiTesNibHaA paboTa B ayaUTOPUM BLINOJHAETCS NMOJ HEMOCPEeACTBEHHLIM PYKOBOACTBOM
npenofasaTtens. [as nosbileHNs 3PHeKTUBHOCTU PYKOBOACTBA NPy NpoBeLeHNM NabopaTopHbIX
3aHATUIA, NPU3BaHHBLIX 06ecneYnTb BLIHOPOYHOE NCMO/Ib30BaHNE NIEKLMOHHOMO MaTepurana ans bonee
rnyboKoro n3y4yeHuns BapraHTOB UCMOJb30BaHNS OTAE/bHbIX CUHTAKCUYECKNX KOHCTPYKLMIA N MpUemMoB
NPOrpaMMUPOBAHNSA MPY PELLUEHNN COOTBETCTBYIOLLMX NMPAKTUYECKMX 3aAa4, HE06XO0AMMO CCbINAaTbCS Ha
MaTepuanbl NeKLMiA, MOKa3biBasi MECTO pellaeMblx 3a4a4y B 06LLeM niaHe n3noxeHus. Nposepka
Pe3yNbTaTOB BbINOJHEHNS PaboThl AO/KHA BKOYaTb TPpeHOBAHMS XOPOLLIEro CTWUAS NPOrpaMMUPOBaHNS,
cneuncunyeckoro Ans n3y4yaemoro s3bika. MprMepHbIA NepeyeHb 3afay C peKoMeH4aunaMm
OTHOCMTENIbHO CofepXXaHust 1abopaToOpPHOro 3aHATUS NPUBOANTCS HUXE.

e [I3y4yeHune ocobeHHOCTEN peann3aunm KOHCObHbIX MPUIOXKEHWIA MPY MOMOLLM NONYNSPHLIX Cpeq
pa3paboTkun. MHAMBUAYaNbHbLIN BEIGOP CTyAEeHTaMu Cpedbl ANs AaJibHENLLEro NCMob30BaHMA Ha
NnabopaToOpHbIX 3aHATUSAX.

e VIHamBmayanbHoe 3agaHune Nel: pacyeT 3Ha4YEeHUS YUCIOBOrro psga (NponsBedeHuns, MHTerpana).
OCHOBHaA Lesib - 0CBOEHME Creunduieckmnx ANs ga3blka onepaunin n NpueMoB COCTaBEHNS
BbIPpaXKEHWI.

e /iHonBmnAayansHoe 3anaHne Ne2: onpeneneHHoe npeobpa3oBaHne 0JHOMEPHOro MacCcuBa
(cnMBOSIbHOW CTPOKM). OCHOBHAS LieSIb - OCBOEHWE MPUEMOB MaHUMYAALMN 3IEMEHTAMUN MaCCUBOB
npwv NOMOLLIX onepaLnin Hal yKa3aTensamu.

e iIHouBmnayanbHoe 3anaHne Ne3: onpeneneHHoe npeobpasoBaHne ABYMEPHON MaTPULb
peann3oBaTb B BUae pyHKUMK. Llenb: 0CBOeHMe NpuemMoB nepefayn AUHaMNYeCKNX MaTpuL, B
KayeCcTBe NnapaMeTpoB.

e VIHanBmAayanbHoe 3adaHune Ned: peannsaumnsa onpeneneHHoro PeKypCcuBHOro aaroputma.
BbimoNHEHNe OOMOIHUTESbHBIX 3a4aHNI C Lenblo YyraybaeHHOro n3yvyeHmsa mateprana, B
YaCTHOCTW, NPUEMOB NCMNOJIb30BAHNSA KOCBEHHOW PEKYPCUMN.

e VIHamBmayanbHoe 3agaHune Ne5: peanunsaumsa npunoxerHus - mogenn CYB[ (oaHHbIe
CTPYKTYPUPYIOTCS B BUAE MacCMBa CTPYKTYP C BapuaHTaMu).

e VIHamBmayasnbHoe 3agaHune Neb: peannsaumsa npunoxerHuns - mogenn CYB[ (oaHHbIe
CTPYKTYPUPYIOTCS B BUAE OAHOCBA3HOIO CANCKa CTPYKTYpP C BapuaHTamu). BoinonHeHne



IOMNONHUTENbHbIX 3afaHWI C LEeNbo yrny6neHHoro n3y4eHna Mmatepunana, B HaCTHOCTWN,

ohopmsieHne npoekTa Mofenn CYB[ B HECKOSIbKMX MOLYNAX, peasim3aumna KOHTEKCTHO-3aBMCMMOro
MEHI0.

Y4uTbIBas pa3HuLLy TEMMOB BbIMNOJHEHUS UHAVBUIYabHbIX 3a/laHWiA, NpenoaaBaTens obecneynsBaeT
BbINMOJIHEHWE CTYAEHTaMW AOMNOJHUTENbHbLIX 3a4aHN (0BLWNX ANS CTYAEHTOB, PELUMBLUNX OCHOBHYIO
3a/1a4y) C Lenbio yrnybneHHoro nsyyeHus matepuana.

15. MepeyeHb OCHOBHOM M AOMNOJIHUTENILHOW NIUTEPATYPbl, PECYPCOB MHTEPHET, HE0OXO04UMbIX
AJIA OCBOEHUA OUCLUNIINHBI

No NcTo4HUK
n/n
1 ®puamaH, A.J1. A3bik nporpaMmupoBaHnsa Cu++ : [16+] / AJl. ®pugmaH. - 2-e nsg., Ucrpas. -

MockBa : HaunoHanbHbivi OTKpbITbIV YHuBepcnteT «MHTYWUT», 2016. - 219 c. - (OCHOBbI
VHOPMaLMOHHbIX TEXHO0M ). - Pexxnm gocTyna: rno noanucke. - URL:
https://biblioclub.ru/index.php?page=book&id=578114

6) nononHWTENbHaa NUTepaTypa:

No NcToYHmK
n/n
1 Bosnikosa, T.W. BBeneHue B rporpammupoBaHue : y4ebHoe nocobue / T.N. Bosnkosa. - MockBa ;

bepann : AupekT-Meana, 2018. - 139 c. : un., cxem., Tab. - Pexxum gocTyna: rno noArvncke. -
URL: https://biblioclub.ru/index.php?page=book&id=493677

B) MH(OPMALIMOHHbIE 3/1eKTPOHHO-06pa30BaTE/bHbIE PECYPCHI:

Ne n/n NcTo4HmK
1 http://www.lib.vsu.ru 3HB BI'Y

2 https://edu.vsu.ru Obpa3oBaTeNbHbIN NOpPTan "INEKTPOHHbIA YHUBEpPCMTET BIY"

16. MepeuyeHb yuebHO-MeTOogUYECKOro obecneuyeHus pnsa caMocToATesIbHOU PaboThbl

Ne n/n NCcTOYHMK

1 PekomeHa0BaHHas NporpaMMon nutepaTypa.
2 KoHCNEeKTbI NeKLn.
3 ABTOMaTN3MpPOBaAHHAsA CUCTEMA KOHTPONA 3HaHWA COBCTBEHHONM pa3paboTKu.

17. ObpasoBaTesibHble TeXHOJIOTUMM, UCNOJIb3yEeMbie NPU peanusauum y4ebHOn AUCLUNAUHDI,
BKJIlOYasA OMCTaHUMOHHbIe obpa3oBaTesnbHbie TexHonoruu (J0T), anekTpoHHoe oby4yeHue (30),
CMeLUaHHoe obyuyeHue):

B KavyecTBe MHTerpnpoBaHHON cpedbl pa3paboTku npu nposeaeHnn nabopaTopHbIX paboT CTyaeHTam
PEKOMEHAYETCA NCMOIb30BaHNE YCTAHOBIEHHOMO B KOMMbIOTEPHbIX Kaccax hakynbTeTa KOMMbIOTEPHbIX



HayK NMLEH3MOHHOro nNporpamMmHoro obecneyvenuns Microsoft Visual Studio. Ons Tekywero KoHTpons
yCrneBaeMOoCTN UCMOJIb3yeTCs aBTOMaTU3MPOBaHHAsA CMCTEMa KOHTPOIS 3HaHMIN cOBCTBEHHOM pa3paboTKu.
CncTemMa noCTpoeHa MO TEXHOJIOrMK reHepaumn y4ebHo-TpeHMpPOoBOYHbIX 3afayd (YT3), no3sonstowen
aBTOMaTM4eCcKn HopMUpoBaThb YCAOBUSA U 3TaNOHHbIe pe3ynbTaThl 3aga4y. ICX0OHLIM MaTepuanom Ans
NoCTpoeHNs TekCTa YT3 cnyxaT 3apaHee pa3paboTaHHble Mmogenn (wabnoHbl), NnpeaycMaTpuBatoLme
BBeLleHne B aBTOMaTU4YeCKOM pexuMe COBOKYMHOCTU C/ly4alHbIX NapaMeTpoB. TekcT YT3 BkiovaeT
(hbparmMeHTbl nNporpaMm Ha f3blke CU (KOHCTPYKUWK, peanusylolive TUMNOBbLIE anropuTMmyeckue
CTPYKTYpbI), @ 0TBET TpebyeT npeabaBneHns onpenesieHHbIX pe3ynbTaToB paboTbl pparMeHTOB.

BHeayaunTopHas camocTosTensHas paboTa, Kak NpaBuio, NpeanosiaraeT UCMOJib30BaHNe CTYAEeHTaMM
cpeabl paspaboTku Microsoft Visual Studio, opurumanbHaa npouenypa yCTaHOBKM KOTOPOMN Ha
cobCTBEHHbIE KOMMbBIOTEPBI CTYAEHTOB 0becneyeHa (haKyIbTETOM KOMMbIOTEPHbIX HayK. TeM He MeHee,
CTYLEHTbl HUKAK He orpaHuyunsatoTcs TpeboBaHusMm K nx Beibopy cpeacTs pa3paboTkm ans
NCNONb30BaHNA B CaMOCTOSTENbHOM paboTe.

Mpy peannsaumy AUCLMMNINHBI MOFYT UCMOJIb30BAThCS TEXHOMOMMU SNEKTPOHHOI0 00y4eHMs 1
ANCTaHUMOHHbIE 06pa3oBaTesibHble TEXHONOr K Ha 6a3e nopTana edu.vsu.ru, a Takxe apyrue
LOCTYMHblE pecypcbl ceTn NHTepHeT.

18. MaTepuaano-TeXHuquKoe obecneyeHue OoUCLMUNJIUHBI:

KOMMbIOTEPHbIE KNAcChbl (haKyibTeTa KOMMbIOTEPHbIX HaYK, IMLEH3NOHHOE NporpaMMHoe obecneyeHune
Microsoft Visual Studio, nporpamMmmHoe obecneyeHune ons NpoBeAEHNS SNEKTPOHHOIO TECTUPOBAHNS
cobcTBeHHON pa3paboTku.

19. OueHouYHble CpeacTBa ONs NpoBeaeHus TeKyLl el U NPOMe)XXYTOYHON aTTecTauui

MopsLoK OLEHKN 0CBOEHMS 0byyvatomMmncs y4ebHoro MmaTepumana onpeaenseTcs Coaep XxaHnem
cnepyloWwmx pa3aenos ANCUUMNNHGI:

Ne Pazgensl AUCUUNANHLI (MOLYIN) Kon Kon OueHo4YHble
n/n KOMMeTeHLNN NHOVKaTopa cpencTsa 4Jis
TekyLen
aTTecTauunmn
1 Pazgenbl 1 - 5 OcobeHHOCTM NOCTPOEHNS MNK-1 MK-1.1 KomnnekThl
NpPOorpaMMHbIX MPOEKTOB Ha A3blke Cu. MNK-18 MK-18.1 3afda4 Nel,2
MpepncTassieHne fdaHHbIX. OCHOBHbIE MNK-18 MNK-18.2 KoMnnekTbl
BCTPOEHHbIE onepaumnu a3bika. BolpaxeHns.  [K-18 MK-18.3 TectoB Nel-3

MocnenoBaTeNbHblE OMEPATOPbI.
OnepaTopsbl, yNpaBasoLWmne Xo040M
BbIMNOJIHEHUSI NPOrPaAMMBb.

2 Pa3penbl 6 - 9 Tvn faHHbIX yKasaTesb. MNK-21 MK-21.1 KoMnnekTsl
MaccuBbl 1 ykasaTenn. ®yHkuum, onucaHme  MK-21 NK-21.2 3a4a4 Ne3,4

1 BbI30B. Pekypcus. MNK-4 NnK-4.1 KoMnnekTsl
MK-4 MK-4.2 TecTtoB Ne4,5

MK-4 MK-4.3



Ne Pazgenbl 4UCLUUNANHLI (MOLYIN) Kon Kon OueHoYHble

n/n KoMMeTeHuunn NHAMKaTopa cpencTtaa ong
TekyLen
aTTecTauun

3 Paspenbl 10 - 17 CTpyKTYypbl. MK-7 MnK-7.1 KomnneKkTsl

ObbennHeHuns. MNpocTenwmne MnK-7 MNK-7.2 3a4a4 Ne5,6
IVHaMMYeckme CTPYKTYpbl AaHHbIX. 0630p KoMnnekThl
AVHaMNYeCKnX CTPYKTYP 1 CNocoboB nx TecToB Ne6,7

NnoCTpoeHuns. [1Bon4yHoe LepeBo Nnoncka.
Crnocobbl onpefeneHns MeH TUMOB.
0cobeHHOCTN NPUMEHEHUS AaHHbIX
(pyHKLMNOHaNbHOro TUMa. YnpassieHne
pacrnpefeneHneM CTaTu4eckom naMmaTu.
®OYHKLNW C NepeMeHHbIM KOJIMYeCTBOM
napameTpoB. lNpenpoLeccopHble CpencTBa.

[pomexyTo4yHas aTTecTauuns

®opMa KOHTpoNA - 3a4eT

OueHoYHble cpeacTBa A1 MPOMEXYTOYHOWN aTTecTaumm
Komnnekt KM

20 TunoBble OUEeHOYHble CPeaAcTBa U MeToAMYeCcKUue MaTepuansl, onpepensiowme npouenypbl
OoueHUBaHUA

20.1 TeKyLiMA KOHTPOJIb yCNEeBaeMoOCTH
KoHTponb ycneBaemMoCTu No AUCLUMIIVHE OCYLLLECTBIAETCS C NMOMOLLbIO CNeAYIOLLMX OLLeHOYHbIX CPeACTB.
20.1.1. MpuMepHbIA NepevyeHb NPaKTUYECKUX 3aaHUN

NHaovBmayanbHoe 3adaHue Nel PacyeT 3HaYeHUs YMC0BOro psada (nponsseneHuns, uHTerpana). OCHoBHas
Lenb - 0CBOEHNE cneundunyecknx onsa a3blka onepaunin 1 NpMeMoB COCTaBIEHNS BblparkeHUn. OLeHKa
«3a4TEHO» BbICTaBNAETCA, eciv pa3paboTaHHas COrnacHO MHAMBMAYabHOMY 3a4aHUI0 MPOrpaMma
BblAaeT pe3yabTaT pacyeTa C 4ONYCTUMON TOYHOCTbIO, KOTOpPas 3aaeTCs OnepaTopoMm.

NHamenayanbHoe 3agaHune Ne2 OnpegeneHHoe npeobpasoBaHme 04HOMEPHOro MaccmBa (CMMBOJIbHOM
CTPOKK). OCHOBHAs Liesb - OCBOEHME MPUEMOB MAHUMNYIALMIN 31eMeHTaMy MacC/BOB NPU NOMOLLN
onepauui Hag ykasaTtenamu. OueHKa «3a4TeHO0» BbICTaBNSETCA, e pa3paboTaHHas cornacHo
WHONBUAYANbHOMY 3aflaHUNI0 MPOrpaMMa BbINONHSAET Heobxoaumble LeNCTBUS No nNpeobpa3oBaHmMIo
0[4HOMEPHOro MaccMBa C UCMOJIb30BaHMEM OnepaLnii Hal yKasaTensaMu.

WHpuBnayanbHoe 3apaHune Ne3 OnpepeneHHoe npeobpa3oBaHue ABYMEPHOW MaTpULbl peann3oBaTb B
BUIE (hyHKUMU. Llenb: ocBOeHMEe NpreMoB nepefaydn ANHaMUYeCcKnx MaTpuL, B Ka4ecTBe NapaMeTpoB.
OueHKa «3a4TeHO0» BbICTABNSETCA, eCNK pa3paboTaHHas COrNacHO MHAMBMAYANbHOMY 3a4aHMI0
nporpamMma BbINOJHAET HeobxoAnMble AeNCTBUS MO Npeobpa3oBaHMIO ABYMEPHON MAaTPULLbI, XpaHEHUE
KOTOPOW peann3oBaHo B AUHAMWUYECKON NaMATh B (hOPMe MacC/Ba yKa3aTesleil Ha 0LHOMEpHble MacCUBbI-
CTPOKK; cobCTBEHHO Npeobpa3oBaHme 00/KHO ObiTb peasn30BaHoO B BUAE PYHKLMUN C Nepeaaydein MaTpuLl
B Ka4yecTBe NnapameTpoB.

NHoveuayanbHoe 3agaHne Ned Peanunsaums onpenesieHHoOro peKypCcmMBHOro asroputMa. BeinonHeHne
LOMNOJIHNTENbHbIX 3af4aHN C LeNblo yraybaeHHoro nsy4yeHns matepuana, B YaCTHOCTU, MPMEMOB
MCNONb30BaHNA KOCBEHHON peKypcun. OLeHKa «3a4TeHO0» BbICTaBAAETCA, ecnn pa3paboTaHHas cornacHo
WHOMBUAYaIbHOMY 3aflaHMIO MporpaMMa Bbl4aeT pe3ysbTaT pacyeTa C LOMYCTUMON TOYHOCThLIO, KOTOpas



3alaeTCA ONepaTopomMm.

NHamenayanbHoe 3aganHne Ne5 Peanunsauns npunoxerHuns - mogenu CYB[ (GaHHbIE CTPYKTYPUPYIOTCS B
BMAE MacCuBa CTPYKTYpP C BapuaHTamu). OLueHKa «3a4TeHO» BbICTaBNAeTCs, ecivm pa3paboTaHHas
COrJlaCHO MHAMBUAYaNbHOMY 3afaHWIO NPOrpaMMa peannsyeT AeNCTBUA No XpaHeHuo/npeobpa3oBaHuio
[aHHbIX B MOC/Ie00BaTENIbHOCTH, KOTOPas 3aflaeTCs OMnepaTopoMm.

NHamBmnayanbHoe 3agaHve Neb6 Peanusaums npunoxenuns - mogenu CYB[ (BaHHble CTPYKTYPUPYIOTCS B
BUAE OLHOCBA3HOIO CMCKa CTPYKTYpP C BapuaHTamu). BeinonHeHe ONONHUTENbHbBIX 3a4aHWi C Lesbio
yrnybneHHoro n3y4yeHus matepuana, B 4aCTHOCTM, oopmMeHne npoekta mogenm CYBJ, B HECKONbKINX
MOLYNAX, peasim3aumna KOHTEKCTHO-3aBUCMMOro MeHo. OLleHKa «3a4TeHO0» BbICTaBAAETCS, ecn
pa3paboTaHHas cornacHoO MHAMBMAYANbHOMY 3a4aHMIO NPOrpaMMa peasmsyeT 4encTBmA no
XpaHeHuo/npeobpasoBaHMio AaHHbIX B NOCNeA0BaTeIbHOCTM, KOTOPas 3a4aeTcs onepaTopoM.

20.1.2. TecTOBbIE 3apaHUA

0na reHepauum NpakTUYECKN HEOrPAaHMYEHHOr0 KOIMYECTBa TECTOBbIX 3a4aHUN KOMMNIEKTOB 1-7
NCNONIb3YeTCS aBTOMATMU3MPOBaHHAsA CUCTEMA KOHTPOJIA 3HaHWIA COBCTBEHHONM pa3paboTku. Cuctema
MOCTPOEHA MO TEXHOJIOrMM reHepauny y4ebHO-TPEHUPOBOYHbBIX 3a4au (YT3), mo3BonsoLwen
aBTOMaTM4eCKn (hOpMMPOBaTL YC/IOBMSA M STaNOHHbIE pe3yNibTaThkl 3aay. ICX0AHbIM MaTepnanom ans
MOCTPOeHMA TekCTa YT3 cayxaT 3apaHee pa3paboTaHHble Moaenu (lwabnoHbl), NpegycmaTpuBatoLLne
BBEAEHMNE B aBTOMATUYECKOM peXMMe COBOKYMHOCTM CyYalHbIX MapaMeTpoB. TekcT YT3 BKkOYaeT
(hbparmMeHThbl Nporpamm Ha s3bike Cu (KOHCTPYKLNN, peannsytoLLne TUMOBbIE airopuUTMUYeckme
CTPYKTYpbI), @ OTBET TpebyeT npeabsBNeHUs onpeaeneHHbIX pe3ynbTaToB paboTbl hparMeHTOB.

OueHKa «3a4TeHOo» BbiCTaBNseTCs, ecan 6e30WmnboYHO BbIMOAHEHO He MeHee 66% NPOCTbIX 3aaaHunii mbo
He MmeHee 50% 3a4aHNN NOBbILLEHHOW CJIOXKHOCTHN

TecT Nel. BelpaxkeHuns Llenib KOHTpONA: cneunduyeckue s A3bika ornepauum 1 npueMbl COCTaBIEHNS
BblpaxkeHnin. Oby4yaemomy npegnaraeTtcs Ha Bbibop 2 Habopa 13 10 creHepupoBaHHbIX CAyYalHbIM
06pa3oM TECTOBbIX BOMPOCOB Ka)kAbl: HAOOP OTHOCMTENIbHO MPOCTbIX 3a4a4 U Habop 3a4ay NOBbILEHHON
cnoxHocTn. Obwee KONMYECTBO BapMaHTOB BOMPOCOB TeCTa HEOrPaHNYEHHO.

TecT Ne2. OnepaTopsbl LUenb KOHTPoNS: cneuudmryeckne onsa f3blka onepaTopbl nepenayun yrnpasieHus.
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 Ne3. YkazaTenu Llenb KOHTPONS: MCNONb30BaHNE YKa3aTeNeln Ha CTaTuYeckne n guHaMmnyeckmne
nepeMeHHble BHYTpKM onepaTopoB. Obyyaemomy npeanaraetcs Ha Boibop 2 Habopa 13 10
CreHepupoBaHHbIX CyYalHbIM 06pa3oM TECTOBbLIX BOMPOCOB Ka)kAbl: HAbOp OTHOCUTENLHO NPOCTbIX
3afay 1 Habop 3a4ay NOBbILLEHHON CNOXHOCTK. ObLLiee KOMYeCTBO BapMaHTOB BOMPOCOB TecTa
HeorpaHN4YeHHo.

TecT Ne4. MaccumBbl Llenb KOHTPONS: NpUeMbl MaHUMy ALK SNeMEeHTaMWU MaCcCBOB MPW NMOMOLLIA
onepaunn Haa ykasatensamu. ObyvyaemoMy npennaraeTcs Ha Boibop 2 Habopa 13 10 creHepmnpoBaHHbIX
CnyYyanHbiM 06pa3oM TECTOBbLIX BOMPOCOB KaXKAblii: HAbOp OTHOCMTENLHO NPOCTLIX 3aA4a4y U Habop 3andad
MOBbILIEHHON CIOXHOCTU. ObLlee KONMMYECTBO BapMaHTOB BOMPOCOB TeCTa HEOrPaHNYEHHO.

TecT Ne5. ®yHKUMK Llenb KOHTponsa: cnocobbl nepefayn napaMeTpoB 1 BO3BPaTa 3HAYEHU PYHKUUNA,
peanu3auns pekKypcuBHbIX (YHKLMI, BKOYAs BapuaHTbl KOCBEHHOW pekypcumn, Obyvyaemomy
npeanaraeTcs Ha Bbibop 2 Habopa 13 10 creHepMpoBaHHbIX C/lyYaHbIM 06pa3oM TeCTOBbIX BOMPOCOB
KaXabl: Habop 0THOCUTENLHO NPOCTLIX 3a4ay U Habop 3aday NOBbILEHHOW CIOXHOCTU. Obwee
KONN4YeCTBO BapMaHTOB BOMPOCOB TeCTa HeOr PaHUYEHHO.

TecT Ne6. CTpyKTYypbl Llesb KOHTPONS: CTPYKTYPUPOBAHUE AAHHbIX MPY MOMOLLM KOHCTPYKLNIA
«CTPYKTYpa» 1 «06beAnHeHNe», BKII0YAs BapUaHTbl BIOXKEHHOMO NCMO/Ib30BaHUS KOHCTPYKLNA.
Obyyaemomy npepnaraeTcst Ha Bbibop 2 Habopa 13 10 creHepMpoBaHHLIX C/ly4aiiHbIM 06pa30M TECTOBbIX



BOMpocoB KaXk A bllA: Ha60p OTHOCUTENIbHO NMPOCThLIX 3a4a4 H360p 3a4a4 NOBbILLUEHHON CIOXKHOCTW.
Obuiee KONYECTBO BapnaHTOB BOMPOCOB TeCTa HeOrpaHNM4eHHO.

TecT Ne7. Cninckn Lenb KOHTPONS: peannsaums ANHaMUYeCKUX CTPYKTYP AaHHbIX (CAUCKK, ovepean,
CcTeKku, aepesbs). Obyyaemomy npennaraeTcsa Ha Bbibop 2 Habopa n3 10 creHepupoBaHHbLIX CTyYalHbIM
06pa3oM TECTOBbIX BOMPOCOB Ka)kAbl: HAOOP OTHOCMTENIbHO MPOCTbIX 3a4ay U Habop 3a4ay NOBbILEHHOWN
CNoXHocTn. Obee KONMYeCTBO BapMaHTOB BOMPOCOB TeCTa HEOrPaHUYEHHO.

20.1.3. OnucaHue TeXHONOrMmu nNpoBeneHuns

Tekylwas aTTecTauns NPoBOANTCS B COOTBETCTBUM C [0NIOXKEHNEM O TeKyLlen aTTecTauny obyyaowmxcs
no nporpamMmam BhicLiero obpa3oBaHns BOpoHEXCKOro rocyaapCTBEHHOMO YHBEPCUTETa. TekyLas
aTTecTaums NpoBoAMTCS B (hopMax: YCTHOro onpoca (MHAMBUAYaNbHbLIN ONPOC, PpoHTaNbHasA becena);
3aWwnTbl nabopaTopHbIX PaboT; a TakXKe TeCTMPOBaHMA C NCMOb30BaHWEM aBTOMATU3NPOBAHHOM
CUCTEMbI KOHTPONS 3HaHMI cobcTBEHHOM pa3paboTkn. CucTemMa NOCTPOEHa MO TEXHOJIOM MM FreHepaLmm
y4ebHO-TpeHMpPOBOYHbIX 3a4a4 (YT3), no3Bonsiowen aBToMaTU4eCKM (POPMMPOBaTL YCNOBUS U 3TaNIOHHbIE
pe3ynabTaThl 3afa4. ICXoOHbIM MaTepuanioM g NoCTPOeHUS TekCTa YT3 ciyXKaT 3apaHee
pa3paboTaHHble Mogenu (LwabnoHel), NpeaycMaTpuBatoLLNe BBEAEHNE B aBTOMAaTUYECKOM pexnme
COBOKYMHOCTM C/y4alHbIX napameTpoB. TekcT YT3 BKOYaAET hparMeHTbl MPOrpamMm Ha s3bike Cu
(KOHCTPYKLMK, peann3ytoLiune TUMoBbIe airOPUTMUYECKNE CTPYKTYpPbI), @ OTBET TpebyeT npeabsBneHus
onpeaeneHHbIX pe3ynbTaToB paboTbl hparMeHTOB. [pn OLEHUBaHUY pe3ybTaToOB YCTHOro onpoca u
3aWnTbl nabopaTopHbIX PaboT NCNONbL3YEeTCA KavyeCTBEHHAs LWKana oueHoK. OLeHnBaHMe pe3ynbTaToB
TeCcTUpoBaHWA NpeanonaraeT NCMnoJsib30BaHMe KOIMYECTBEHHON LKabl.

MpuBenéHHble HUXKe 3a4aHUA PeKOMEHAYeTCA UCNOoJIb30BaTh NPY NPoBeAeHUMU
AWArHOCTMYeCcKuxX paboT AN OLeHKN OCTAaTOYHbIX 3HAHUW MO QUCLUMNIINHE

1) TecToBble 3apaHusa - 1 6ann

1. A3blk Cn nogaep>XnBaeT napaaurmy:

a. (YHKLMOHANLHOr0 NPOrpaMMMpPOBaHMS
b. 06bEKTHO-OPNEHTUPOBAHHOIO MPOrPaMMMUPOBAHMS
C. MpoLeaypHOro NpPorpaMMmMpPOBaHmS

2. CnHTaKcKuc a3blka Cn onpegenseT:

MaTeMaTuyYeckne yHKLUK
BblpaXkeHuns

ornepaTopsbl

onpeaeneHne yHKLMN
yHKLUMM BBOLA/BbIBOA

D oo oo

3. OTMeTbTe Habopbl KOYEBLIX CNOB A3blka Cu:

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

if, else, elsif, switch

® oo oo

4. YCTaHOBUTE COOTBETCTBUE MeXAY YHAPHbIMU onepaunsMn a3bika Cu 1 Ux onucaHueM:

a. ~ - nopaspsgHoe oTpuLaHme
b. ! - nornyeckoe oTpuuaHne
c. & - agpecHas onepauus



d. * - onepauus pa3biMEHOBAHMS

5. OTMeTbTe neBo-ripuceanBatoLlne 6|/|Hapr|e orepaunn A3blka Cu:

e

A AN A
II/”\
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A

6. f13bIK NporpaMMunpoBaHma Cvn NogLEePXKXUBAET:

a. CpeacTBa aBTOMATMYECKOro ynpaBfieHUst NamMaTbio (cOopky Mycopa)
CcpeAcTBa 06bEKTHO-OPUEHTUPOBAHHOMO MPOrPaMMUPOBAHNS
MEeXaHW3M Bbl30Ba COMPOrpamMm

BJI0OXXEHHOE OnucaHmne QyHKLUi

nepenayvy QyHKUUAM HaKTUYECKNX NAaPaMeTPOB MO 3HAYEHMIO

® oo o

7. OTMeTbTe NpeponpeaesneHHble B g3blke Cu TUMbI AaHHbIX:

signed char
short double
unsigned long int
long double
unsigned double

® oo oo

8. YKaxunTe KntoyeBble cioBa s3blka Cu, NpeayCcMOTPEHHbIe A5 OnpeaeieHns nob30BaTebCKUX TUMOB
JaHHbIX:

class

enum
union
array
struct

® o n oo

OTBeThbl Ha BON PoOCbl

Homep Bonpoca OTBeT (bykBa)
1. C

2. b,cd

3. b,c.d

4, COOTBETCTBME
5. a,b

6. e

7. a,cd

8. b,c.e




2) 3aAaHuA C KOPOTKMM OTBETOM - 2 Banna

9. Y10 BbIBEAET (PpparMeHT NporpaMMbl Ha A3blke Cu?
inti=1,j=0;

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

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

CTpOKa B BbIXOOHOM MOTOKeE:

10. Y70 BbIBEOET (hparMeHT NMPOrpaMmbl Ha A3blke Cn?
int i=3,j=0;

while(j) i+=j--;

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

CTpoKa B BbIXO4HOM MOTOKE:

OTBeTbl Ha BOMPOChHI

Homep Bonpoca OTBeT (bykBa)
9. 35
10. 30

3) 3apaHuA C pa3BepHyTbiM OTBETOM - 3 banna

11. ObbsACHNTE, ONd Kakux uenen a3bik Cu npegycMaTpmBaeT 3 onepaTopa umknos (do, while u for).
MpuBeanTe NpuMepbl C 060CHOBAHNEM NPENMYLLECTB UCMNOJIb30BaHUS KaXKA0ro 13 3TUX 0nepaTopos.

OTBeTbl Ha BONPOCHI

Homep Bonpoca OTBeT (bykBa)

11. 1. do - UMKN C NOCTYCNOBUEM - UCMOMb3YETCA B C/lyvae, KOraa npv BXoAe B LKA
yCNOBVE 3aBE40MO BbIMOJHAETCH.

2. while - uMkn ¢ NpegycnoBMEM - UCMOJIb3YEeTCS, KOrga npu BXOAE B LMK
ycnoBue TpebyeT NpoBeEPKN.

3. for - nTepauUnOHHbIN LUK C NPefyCOBUEM - K .2 MOXHO f006aBUTb Hasmyme
NMapaMeTpOB, N3MEHSAEMbIX Ha KaXXA0M UTepaunm LukKna.

KpuTepuun oueHnBaHus LLIkana oueHok




ObyyaloLMncs NPUBOAMT UCHEPMbIBatOLLEE ONUCAHNE apryMEHTOB B MOJb3y
KaX[oro 13 onepaTopos, KpuTepmes 1X Boibopa npu peannsalum
a/iropuTMOB, NMOATBEPXKAAs CBOW OTBET NMOKasaTesNbHbIMK (hparMeHTamu
nporpamm.

3 6anna

Obyyatowmnca NnpUBOANT ONMCaHne KpuTepres Bbibopa KaXkaoro n3
onepaTopos. B npefncTaBneHHOM (hparMeHTe NporpaMMbl AOMYLLEHbI
He3Ha4ynTesbHble HETOYHOCTH.

2 6anna

MpeAcTaBNeHO C/IOBECHOE OMMCaHNE apryMEHTOB B M0JIb3y KaXA0ro n3
ornepaTopoB, NPaBUIbHO OTPaXaloLLee CyTb KpUTepmes Bbibopa.

1 6ann

B npencTaBneHHOM 0TBeTEe HET 00BbACHEHNS Lienecoobpa3HOCTY Hannyms
HECKOIbKUX OMepaTopoB Lnka. PparMeHTbl NporpamMm OTCYyTCTBYHOT Mbo
comepxat rpybbie owmnbku.

0 6annos

12. CpaBHUTE YCNOBHYIO (TEpHapHYt0) onepauunto B a3blke Cu € YCI0BHbIM onepaTopoM if. MpuseanTte

npnmepbl C obocHOBaHMEM npenmMmyLecTs NCNOJIb30BaHNA KaXa0oro n3 HuX.

OTBeTbl Ha BONPOCHI

Homep Bonpoca OTBeT (bykBa)

12. YcnoBHas onepaums NCNonNb3yeTCa B BbipaXKeHUAX, NOCKOJIbKY 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 OMUCaHne afbTepHATUBHbIX AEACTBUIA NPOrpaMMmbl.

KpuTepun oLeHBaHms

LLIkana oLeHOoK

Obyyarowmmnca NpMBOANT UCHEpNbIBaOLLEe ONnCcaHne apryMeHTOB B MOJb3y
Ka)k[oro BapuaHTa, NoATBep)XAas CBOM OTBET NoKa3aTesIbHbIMY
(pparmMeHTamMu nporpaMm,.

3 6anna

Obyyarowmmncs npMBoOAMT ONMcaHne KpuTepmes BbiIbopa KaXK4oro 13
BapvaHTOB. B npencTtaeieHHOM pparMmeHTe NporpaMmMbl OMyLLEHb
He3Ha4YuTesIbHble HETOYHOCTMW.

2 banna

MpeacTaBieHO CIOBECHOE OMUCAHME apryMEHTOB B M0JIb3Yy KaXXA0ro u3s
BapWaHTOB, MPaBWIbHO OTpaXkatoLee CyTb KpuTepmes Bbibopa.

1 6ann

B npeactaBneHHOM 0TBETE HET 00bACHEHUS Lie1Iecoobpa3HOCTU HaINYUs
3TMX OBYX CNocoboB YCNOBHOMO yrnpaBaeHns. ®parMeHTbl NPorpaMm
OTCYTCTBYIOT b0 cogep>xaT rpybbie owmnbKu.

0 6annos




20.2 MpoMeXxyTouyHasa aTrecTaums

MpoMeXxyToYHasa aTTecTaums no ANCLUMNINHE OCYLLECTBNSETCS C MOMOLLbIO CIeAYIOWNX OLLEHOYHbIX
CpencTs:

20.2.1. TecToBbIE 3a4aHUA

Ons reHepauny NpakTUYeCKN HEOrpaHNYEeHHOr 0 KONNYeCcTBa TeCTOBbIX 3aA4aHNA NCNOJIb3YI0TCS
kKomnnekTsl 1-7 (cm. n.20.1.2), npeabssnsemMbie obyyatoemMycs B NpoM3B0JbHOM MOpsAKe.

20.2.2. OnucaHue TexXHOJIOrMu npoBeneHus

MpoMeXxyTo4YHas aTTecTauus NpoBOAUTCS B COOTBETCTBUM C M00XKEHMEM O MPOMEXYTOYHON aTTECTaLUN
obyyatoLMxcs no NporpamMmam Boiclero obpa3oBaHus. MpoMeXxyToyHas aTTecTaumns no MToram 0CBOEHMS
ANCUMNAVHBI NPOBOAUTCSA B hopMe 3a4eTa. YCNOBUSMU A5 NMONOXKUTENBHON NTOFOBOMN OLIEHKMN SBASIOTCS:
BbIMOSIHEHME BCeX NabopaTopHbIX PaboT, MepeyncneHHbIX B MPUIOXKEeHNN Mo HaMeHOBaHNEM
«MHOVBUAYANbHOE 3aaHNe», a TaKXKe YCMeLHOe NPOX0XAeHNE BCEX 3TAMNOB KOMMbOTEPHOI0
TeCTUPOBaHNS.

[nsi OLleHNBaHUS pe3ybTaToB 00y4eHMs Ha 3a4eTe UCMOb3YI0TCA CieAyoLLMe NoKa3aTenu:

1. 3HaHME CMHTAKCMYECKUX KOHCTPYKLMI S3blka MPOrPaMMUPOBaAHMNS N NX CEMAHTUKN;

2. yMeHVe NPUMEHSNTb S3blKOBble KOHCTPYKLMW AN1A PeLUeHNs NPaKTUYeCcKnx 3afaay, Cnosib30BaTb
6ubMOTEKN CTaHAAPTHBLIX PYHKLINA, MOCTABASEMbIX C A3bIKOM NMPOrPaMMUPOBaAHNS;

3. BnajeHue HaBblkaMy pa3paboTKy NPUNOXKEHMIN C NCMONb30BAHNEM COBPEMEHHbIX
NHTErpupoBaHHbIX CPEACTB;

4. 3HaHMe 06LLMX NPMEMOB CTPYKTYPUPOBAHNS NPOrpaMMHOro koga 1 obpabaTbiBaeMbiX AaHHbIX;

5. yMeHune onpenenaTb CTPYKTYPb! AaHHbIX MPU NPOEKTMPOBAHUN aNropUTMOB, pa3brBaTh pelleHmne
CNOXXHOM 3aflayn Ha nocnenoBaTeslbHOCTb 6onee NPoCTbIX 3a4ay;

6. BNaeHNe HaBblKaMN TECTUPOBAHMSA 1 OTNAKM MPOrpaMMHbIX MOOYIEN, PEaSIM30BAHHbLIX Ha A3blKe
Cn.

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

I'Ipvl OUEHMBaAHNK NCNONBb3YETCA Ciieayollasd WKaa:

5 6annoB cTaBUTCS, ecin 06y4atoLWMNCs LeMOHCTPUPYET NOHOEe COOTBETCTBUE 3HAHWIA, YMEHUNA,
HaBbIKOB MpuBeeHHbIM B TabauLax nokasartensm, cBO60AHO onepupyeT NpMobpeTeHHbIMI
3HAHUAMU, YMEHUSMU, MPUMEHSIET UX NPW PELUEHUN NPAKTUYECKMNX 3aay;

4 6anna ctaBuTCH, ecim 0byyaloWNnCa LEMOHCTPUPYET COOTBETCTBME 3HAHWI, YMEHWIA, HABbIKOB
npvBeLEHHbIM B Tabnmuax nokasaTensM, HO LOMYCKaeT He3HaYnTe bHble OWNBKKN, HETOYHOCTH,
NCMbITbIBAET 3aTPYAHEHNSA NPU PELLEHUN MPAKTUYECKNX 3a4ay;

3 6anna cTaBuTCA, ecnm obyyaloWmincs JEMOHCTPUPYET HEMOJIHOE COOTBETCTBUE 3HAHWI, YMEHWI,
HaBbIKOB NPVBeAEHHbIM B TabanLax nokasaTensm, LONYCKAaeT 3HAYUTENbHbIE OLLIMOKIN Npwn
peLleHnmn NpaKTMYeCKnX 3aaay;

2 6anna cTaBuTCs, ecnm obyyaloWwmncs JEMOHCTPUPYET SBHOE HECOOTBETCTBME 3HAHUN, YMEHUN,
HaBbIKOB NPMBEAEHHbLIM B TabanLax nokasaTensm.

Mpwn coade 3a4eTa
«3ay4yTeHo» - 3-5 6annos
«He 3a4TeHo» - 2 banna.

CooTHoOLLEHME NoKa3aTenen, KpuTtepunes 1 WKaJibl OLleHNBaHWA Pe3yibTaTOB o6yqu|/|ﬂ.



KpuTepun oLLeHNBaHNA KOMMNETEHLUIA

YpoBeHb chopMumpo-
BaHHOCTM
KOMMNEeTeHU I

LLIkana oueHokK

CchopMUpoBaHHbIE 3HAHNS O CUHTAKCUYECKUX KOHCTPYKLMSX
A3bIKa MPOrpaMmMupoBaHus 1 nx cemaHTuke. ChopMmpoBaHHoe
YMEHWE NPUMEHSATb S13bIKOBbIE KOHCTPYKLUM /151 PeLUEHWS
MPaKTUYECKMX 3a4ay, UCr0JIb30BaTb OUBIMOTEKN CTaHAAPTHBIX
YHKLMIA, NOCTaBSEMbIX C SI3bIKOM MPOrPaMMUPOBaHNS.
CchopMupoBaHHbIE HABbIKW Pa3paboTKy MPUI0XKEHUI C
MCMoJIb30BaHNEM COBPEMEHHBIX MHTErPUPOBaHHbBIX CPEACTB.
CpopmupoBaHHbIe 3HaHns 06 06LYMX MpuemMax
CTPYKTYPUPOBaHUS NPOrpaMMHOro Koga n obpabaTbiBaeMbix
ZAaHHbIX. ChopMUPOBAHHOE YMEHUE ONPeaeNaTb CTPYKTYPb
ZAaHHbIX 1Py NMPOEKTUPOBAHUN alroOPUTMOB, pa3buBaTh peLueHue
CJI0XHOW 3a/1a4y Ha MoCae[0BaTE/IbHOCTb 60siee MPOCThbIX
3a4a4. ChopMUpPOBaHHbIE HaBbIKN TECTUPOBAHWUS W OT/IaAKN
MporpaMMHbIX MOAYIeU, peasn30BaHHbIX Ha 3bike CH.

[oBbILLEHHbIV
YpOBEHb

OTANYHO

CchopmupoBaHHbIE, HO CoAepPKalLumne OTAe bHbIE MPobesibl
npeACTaB/IEHNS O CUHTAKCUYECKNX KOHCTPYKLMSAX S3biKa
MporpaMMupPOBaHNS N UX CeEMaHTUKe. YcneLHoe, Ho
coaepxallee oTAe/bHbIE MPobesibl yMEHNE MPUMEHSTh
SI3bIKOBbIE KOHCTPYKLMM [/151 PELUEHUS MPaKTUYEeCKMX 3a4ad,
Mcrosb30BaTh 6UOINOTEKN CTaHAAPTHLIX (PYHKLNN,
M0CTaBJIAEMbIX C 513bIKOM [1POrPaMMUPOBaHMS

CehopmupoBaHHble, HO coepxalLyme oTAe/bHble Mpobesibi
HaBbIKN pa3paboTKu MPUIOIKEHWV C NCMOJIb30BaHNEM
COBPEMEHHbIX MHTErPUPOBaHHbIX cpeacTB. ChopMUPOBaHHLIE,
HO copepxaLume oTAesbHbIe npobesbl npeacTasieHns 06 obLmx
rnpuemax CTPyKTypPUPOBaHNS NporpaMmMHOro Koaa u
obpabaTbiBaeMbiX AaHHbIX. YCreLHoe, HO coaepxalyee
oTAe/IbHble Mpobesibl yMeHNEe OrnpeaensiT CTPYKTYPbl AaHHbIX
rpy MPOEKTUPOBAHNN aaropuTMoB, pa3buBaTb peLleHne
C/IOXKHOW 3aa4v Ha MocieoBaTeIbHOCTb 6osiee NpoCTbiX
3aga4. CchopMupoBaHHbIe, HO CoAepXXallne OTAesbHbIE MPobeibi
HaBbIKW TECTUPOBAHWSA U OTNAKMN MPOrpaMMHbIX MOAYEN,
peasin30BaHHbIX Ha A3bike CH.

Ga3oBbivi
YPOBEHb

XopoLuo

HeronHoe npeacTaBieHne 0 CUHTAKCUYECKUX KOHCTPYKLMSAX
A3bIKa MMPOrPaMMUPOBaHUS U UX CEMaHTUKE. YCreLHoe, HO He
CUCTEMHOE YMEHUNE NMPUMEHSTb S13bIKOBbIE KOHCTPYKLIUW OJ151
peLLeHNs PaKTUYeCKUX 3a4a4, UCr0JIb30BaTb OUBINOTEKN
CTaHAAPTHbIX PYHKLINY, MOCTaBASEMbIX C 3bIKOM
nporpamMmupoBaHus. HernosiHoe BnaneHne HaBblKamMu
Pa3paboTKM MPUIOXKEHMI C UCMOTb30BaHUEM COBPEMEHHBIX
VHTErpupoBaHHbIX CPeACTB. HenosHoe npenctasieHne 06
061LUMX puemax CTPYyKTYPUPOBaHNS NPOrpaMMHOro Koaa 1
0bpabaTbiBaeMbIX JaHHbIX. YCNELLHOe, HO HE CUCTEMHOE yMeHue
onpenensTb CTPYKTYPbl AaHHbIX MPU MPOEKTUPOBAHUN
asiropuTMOB, pa3buBaTh PeLIeHNEe CI0XHOM 3a[a4mn Ha
rnocaenoBaTe/IbHOCTL bosiee MPocThiX 3agay. HemoaHoe
BJ1IaA€HNE HaBbIKaMy TECTUPOBAHUS U OTNa[KMN MPOrPaMMHbIX
MoAynel, peann3oBaHHbIX Ha a3bike Cu.

lMoporoBbivi
ypOBEHb

Y noBaeTBopu-TebHO




®parMeHTapHbIe 3HaHWSI NN OTCYTCTBUE 3HAHUM.
®parMeHTapHble YMEHUS Wn OTCYTCTBUE YMEHW.

(DparmeHTaprle HaBbIKV NJ1IN OTCYTCTBNE HaBbIKOB.

HeynosneTsopu-TebHO




