[loKyMeHT NoAnucaH NpoCToil 3NeKTPOHHOM NOANMUCHI0
NHbopmaums o Bnagenbue:
®K1O: Makcumos Anekceli bopucdAHUCTEPCTBO HAVKHU U BBICILIET'O OBPA3OBAHU S POCCHUICKOM ®EJIEPALIHA

JlomKHOCTb: INPEKTO B RS I ARG PCH IR BEF BRI GE UBASHAMHOE OBPA3OBATEJIBHOE YUPEXIEHUE BBICIIEIO OBPA3OBAHHUSI

30052024 11:45:14 " N
T ior. | «MOCKOBCKHIA IIOIATEXHHYECKHil YHUBEPCHTET)

8db180d1a3f02ac9e60521a5672742735c18b1d6  (MOCKOBCKHH MOJIATEX)

CDaKy.]'H)TCT MallIMHOCTPOCHUA

YTBEPXJIAIO

Jekan daxynsrera mMa OCTPOEHHMS

/E.B. Cajonos/

b pebfrerg 2024r.

PABOYAS ITPOT'PAMMA JUCHUITVIMHBI

«I[IporpamMupoBaHue U aJATOPUTMHU3ALHD)

Hanpasnenue noarotoBku
27.03.05 «AHHOBATHKA»

O6pazoBatenbHas nporpaMma (Ipo@uiib MOArOTOBKH)
«AIMTHBHbIE TEXHOJIOTHI»

KBanudukanus (cTeneHb) BHITYCKHUKA
bakanasp

®opma o0yueHus
Ounas

Mocksa, 2024 .



Pa3padorunk(un):

Crapumuii npenojaBaresnp E.C. bepe3un
A

CoriacoBaHno:
3aBeqyronuii kagenpoit « ABTOMaTHKa U yTIpaBJICHUEY, # /ﬁ

1.T.H., Ipod. /A.A. Paguonos/



NonkE LD =

Conep:xkanue

Llenu, 3a1a4u ¥ TIIAHUPYEMBIE PE3YJIbTAThl O0YUCHHUS I10 JUCIIUTUTHHE .....vevveeeenveenreeneeeeenne 4
MecTo TUCHUILIMHBI B CTPYKTYPE 00Pa30BaATEIBHON POTPAMMBIL......cuveeueeeienreeneenieenieeaenanns 4
CTpyKTypa B COACPKAHNUE TUCTIHIIITHHB «.....eeuveeureeeeneeentensteteensesseenseessesneesseensesseesseensesnnenseenne 4
Y4eOHO-METOAMUECKOE U MHDOPMAIIMOHHOE OOCCTICUCHUEC ......vveenereenrrenereenreenereeseennreanseeens 10
MatepuanbHO-TEXHUUECKOE OOCCTICUCHUEC ... .vvveeuereeenereeaereenireesureessreenseeesnseeesseeessseesssseens 11
METOANUECCKUE PEKOMEHIAIIMH .....veeenereeenereeeereeeereessseessseessseesnsseessseessssessseeessseesssseeenssees 11

DOH/T OLEHOUHBIX CPEIICTB ...vvveeurreerurreesurreessseeennseeesnseeassseesssseesnsseesnsseesssseessssesssseeessseesssseesnns 13



1. Hean, 3a1a4m 1 IJIaHUPYeMble Pe3yJbTAThl 00y4eHHs M0 TUCHHUILJINHE

K OCHOBHBIM LI€JIIM OCBOEHHs IMCHMIUIMHBIL «lIporpaMmupoBaHue U anropuTMHU3ALMS
CJIelyeT OTHECTH:
e (opMHUpOBaHME Yy CTYACHTOB 3HAaHUI B 00JACTU MPOEKTUPOBAHUS U MCIIOJIb30BAHUS
MIPOrPaMMHOI'0 00ECTICUCHHS;
e npuoOpeTeHue CTyIeHTaMU 3HAHUH TEXHOJIOTHH TPOrPaMMHUPOBAHUS, yMEHUH U HABBIKOB
pa3pabdOTKU NPUKIIAJHBIX IPOTPaMM;
® Da3BUTHE CHOCOOHOCTHU CTYAEHTOB K CAMOCTOATEIIBHOMY M3Y4YEHHUIO U OCBOEHHIO HOBBIX
[IEPCIEKTUBHBIX TEXHOJIOTUN IIPOrPaMMUPOBAHUS;
® TIOJArOTOBKA CTYJCHTOB K JIEATEIHOCTH B COOTBETCTBHHM C KBaIM(PHUKAIMOHHOM
XapaKTepUCTUKON OakajaBpa II0 HAIpPaBJICHUIO, B TOM 4Hcie (HOPMUPOBAHHE YMEHHIt
WCTIOJIb30BAaTh OCBOCHHBIE TEXHOJOTMU TIPOTPAaMMHPOBAHUS B TPO(ecCHOHAIBHOM
JESATEIIBHOCTH.
K ocHOBHBIM 3aaqamM OCBOEHHMs IUCHHIUIMHBI «[IporpamMmupoBanue M ajropuTMHU3aLUsD)
CJIelyeT OTHECTH:
® OBJIQJICHUE HAY4YHOM TEPMUHOJOIHEH B 00JIACTH MPOSKTUPOBAHUS U UCIIOJIb30BaHUS
IIPOrpaMMHOT0 OOECTeueHUsl B UHHOBALIMOHHOW JIESITENIbHOCTH;
® OBJIAJICHUE METOJOJIOTHEN ITPOCKTUPOBAHUSA U HOPMAaTUBHON JOKYMEHTAUEN IS
pUOOPETEHUS] HABBIKOB Pa3padOTKU MPUKIIAIHBIX IIPOTPaAMM;
® [IPaKTUYECKOE OCBOECHUE TEXHOJIOTUU IIPOIPAMMUPOBAHUS;
U3yYeHHe CHocOOOB TOATOTOBKM M TPHHATUS pEIICHUH 1Mo OIeHKe 3((EeKTUBHOCTH
TEXHOJIOTMI IPOrpaMMHUPOBAaHMsI KaK Ha HAYaJIbHOM 3Talle IPOEKTUPOBAHNUS, TAK 1 KOHEYHOM JTarle
IIPEKPALICHUS CONPOBOXKACHUS IIPOrPAMM, HAXOAAIIMXCS B OKCIUTYyaTalluH.

2. MecT0 AMCUMILIMHBI B CTPYKTYpe 00pa3oBaTe/IbHOM MPOrpaMMBbl

Juctmmumza «[IporpaMMupoBaHie U alrOPUTMHU3AIMS OTHOCUTCS K YUCITY YU4eOHBIX
JUCIUIUIMH 6a30Boit yactu 610ka 1 (b.1.1.09) ocHOBHOM 00pa3oBaTebHON MPOTrPaMMBI
OakanaBpuara.

Z[I/ICI_II/IHJ'II/IHa ((HpOFpaMMI/IpOBaHI/Ie " aJITOpUTMHU3ANU» B3aUMOCBA3aHa JIOTHYCCKU U
COACPKATCIIbHO-MCTOAUYICCKHU CO CICAYIOMUMU JUCHUIIIIMHAMU U IIPAKTUKAMHA OOITI:

- lludposas rpaMOTHOCTB;
- OcHOBBI 0a3 JaHHBIX U HH(POPMALIMOHHBIX CHCTEM;

- ANTOpUTMBI pelIeHU HeCTaHAApTHBIX 3ajau.

3. CtpykTypa u coaep:KaHue TUCHMILTTHHBI
OO61mast TpyA0eMKOCTh TUCHHUTUIHHBI COCTaBIsEeT 6 3a4eTHBIE eMUHUIIBI (216 yacoB).
N3yuaercs Ha 2 u 3 cemecTpax. PopMbI IPOMEKYTOUHON aTTECTALUU -3a4ET BO BTOPOM
CEMECTPE U IK3aMEH B TPETHEM CEMECTPE.

3.1 Buabl yueOHOM padOThI M TPYA0EMKOCTH

3.1.1. Ounas opma oOyueHus

Ne | Bua yueOHo# padoThI KosanvecTBO CemecTtpsl
n/m 4acoB 2 cemecTp 3 cemecTp
1 | AyauTopHble 3aHATHS 108 36 72

B ToM uucie:

1.1 | Jleknuu 36 18 18




1.2

CemuHapckue/mpakTHIeCKue
3aHATHUSA

18

18

1.3

JlabopaTopHbIe 3aHATHS

54

18

36

CamocrosiTesibHas padora

108

36

72

B ToMm uucie:

2.1

IToaroroBka u 3ammura
nabopaTopHBIX paboT

36

36

2.2

CamocTosTeNIbHOE HN3YUYCHUC

72

36

36

HpOMe)KyTO‘lHaﬂ arrecranmusd

3auet/nud.3a4er/s3K3aMeH

3a4CT

9K3aMCH

Hrtoro

216

3.2 TemaTnyecKui MJaH N3YYCHHUSA TUCHUIIIINHBI

3.2.1. Ounas ¢popma oOyueHus

n/n

Pa3znenanl/TeMbl
JUCHUILTHHBI

TpyroeMKOCTb, 4ac

Bcero

AyautopHasi padora

Jlexuun

Cemunapckue/
MPAKTHYCCKUE
3aHATHS
JlabopaTopHbie
3aHATHS

MOATOTOBKA
CamMocTosTeJbHAS

IIpakTrnueckas

padora

2 cemecTp

IIporpammupoBanue Kak
COCTABJIAIONIAS NPoLecca pa3padoTKu
NMPOrpaMMHOro odecrevyeHusd.

OO01as xapakTepucTUKa mpouecca
pa3paboTKU MPOrPaMMHOT0O 00eCTIeUeHHs.
KiroueBble stamnsl pa3padoTku. Moaenu
npoiiecca pa3paboTKH MPOrPaMMHOTO
obecnieueHusi. Metononoruu pazpaboTku
MPOrpaMMHOT0 o0ecreyeHus . 3amuTa
MIPOrPaMMHOTO 00ECTICUCHHS.

AJITOPUTMHYECKHE OCHOBBI
MPOrpaMMHpPOBaHMuS.

ITonsatme anropurma. Mcnonaurenn
anroputmMoB. CBONCTBA aJITOPUTMOB.
Tunel anroputMoB. POpMEI
MIPEACTABJICHNS] AITOPUTMOB. MeTO 1B
pa3paboOTKH M aHaJIM3a AITOPUTMOB

Cucrembl NPpOrpaMMHPOBAHMSA.
[TonsiTue cucTemMbl IPOrpaMMHUPOBAHUSL.
[IporpaMMHBIE KOMITOHEHTBI CHCTEMBI
nmporpaMmmupoBanusi. Penakrop tekcra.
Tpancnstopsl. KoMmmoHOBITHK.
Otnaguuk. bubanorexku noamporpamm.
S3bIKM porpaMMHUpOBaHUA. Y POBHU
sI3bIKOB. [TOKOJIEHUS SI3BIKOB.
WnTerpupoBaHHble Cpeibl pa3pabOTKH.




Aszbik nporpammupoBanus C/C++.
OnemenTsl s13b1ka C. bazoBbie THIBI
naHHbiX. Oneparu sizbika C.
Ynpasnstomue onepatopsl. OnepaTopsl
¢bopmaTtHOTro BBOJa 1 BhIBoJIAa. CTpyKTYypa
nporpamMmbl. MareMatnueckue QyHKITUH.
®dopMathl BbIBOJIA JaHHBIX. OCOOEHHOCTH
apupMETHYECKHUX OTEepaIni.
[IporpamMmmMupoBaHue BETBAIINXCS U
IUKJIMYECKUX aJTOPUTMOB.

A3zbik nporpammupoBanust C/C++.
Maccussl. O6paboTKa MaCCHBOB.
Vkazarenu. OyHkunn. Oanmel.
CuMBOJIbHBIE IEPEMEHHBIE U CTPOKH.
[IpeobpaszoBaHue CTPOK.
dopmMaTHpOBaHUE CTPOK.
CTpyKTypHI.

A3bik nporpammupoBanus C/C++
O0BbeKTHO-OPHEHTHPOBAHHOE
nporpammupoBanme. Kiaccel.
JHpyxecTBeHHbIE (DYHKIIUU U KJIACCHI.
CraTtuyeckue 3J1eMEeHThI U (PYHKIUH.
Koncranraeie pynkmuu. [leperpyska
orneparwii. [11aGmoHbI

JlaboparopHas padota 1. CocraBieHue
OJIOK-CXEMBI aJITOPUTMA.

JlaGopaTopHas pabora 2.
DopmaTrpoBaHHBIA BBOA-BbIBOA B C++.

JlaGopaTopHast padota 3. OyHKIHH.

JlaboparopHas paboTa 4. bazoBbie THIIBI
TAaHHBIX.

11

JlaboparopHas pabota 5. BBenenue B
std::string.

12

JlaGopatopHas pabota 6. [lepeuncienus.

13

JlaboparopHas padota 7. Oneparop goto,
OCCKOHEYHBIE IIUKIIBI, ITUKII While.

14

JlaGopaTopHnast padora 8. Llukmsr for, do
... while.

15

JlabopaTtopHas pabota 9. OnepaTopsl
break u continue

Hroro no 2 cemectpy

18

18

36

3 cemecTp

16

CTpyKTYpBbI H AJITOPUTMBI 00pPa0OTKH
JAHHBIX

[TonsiTe 0 CTPYKTYypax JaHHBIX.
IIpocTeie CTPYKTYpBI U THIBI JAHHBIX.

17

CTpyKTYpBbI H AITOPHUTMBI 00pPa0OTKH
AAHHBIX

CocTaBHbIE JIMHEHHBIE TUIIBI JTaHHBIX.
Maccus. Ouepenp. Ctek. Jlek. JIunetinbie
CIIMCKH.




18

CTpyKTYpBI M AJTOPUTMBI 00padoTKKI
AAHHBIX

CocTaBHbIC HEJIMHEHHBIE TUITHI TaHHBIX.
JlpeBOBHUIHBIE CTPYKTYPHI TaHHBIX.
DneMeHThl Teopuu rpadoB.

19

CTpyKTYpBI M AJTOPUTMBI 00padoTKH
AAHHBIX

Bremnue cTpykTypbl AaHHbIX. Dailibl.
ba3bl naHHbIX.

20

CTpyKTYpBI H aJTOpUTMBI 00padOTKH
AAHHBIX

Anroputrmbl 00paboTKH JaHHBIX. [Tonck.
CoptupoBka.

21

CTpyKTYpbI H AJITOPHUTMBI 00pPa00TKH
AAHHBIX

[TapanienpHble aIrOPUTMBI.
[TapannensHblii mouck. [lapannensHas
coptupoBka. [lapanienbHbie anropuTMbl
Ha rpadax. COBpeMEHHBIE aJITOPUTMBI
00pabOTKH TaHHBIX.

22

TexHoJI0rnu NPpOrpaMMHpoOBaHUSs
TexHOoNorus CTpyKTYpHOTO
nporpaMMmupoBanus. TexHonorus
00BEKTHO-OPUEHTHPOBAHHOTO
nporpamMMmupoBanus. TexHonorus
BU3YaJIbHOT'O IIPOrPaMMHUPOBAHUSL.
TexHonorum u1st co31aHUS U pabOTHI
MHTEPHET NPUIIOKEHHH.

23

OueHKa CJI0KHOCTH AJITOPUTMOB U
nporpamMmm

CpaBHenue anroputMoB. Kputepun
OIICHKH CJIIOKHOCTH. BUIIBI CITOXKHOCTEHA.
[IpocTpancTBeHHAs CIIOKHOCTb.
BpemenHas cioKHOCTS.
AcUMITOTHYECKAS OLICHKA CJI0KHOCTH

24

JIaGoparopnas pabota 10. I'enepanus
CITy4aitHBIX YHCe

25

JlaboparopHas pabota 11. MaccuBbl.

26

JlaboparopHas pabota 12. MaccuBsl U
ITUKJTBI.

27

JlaGopatopHas pabota 13. CopTupoBka
MaccHBa METOJOM BbIOODA.

28

JlaGopatopHas pabota 14. MHOromMepHbIe
MacCCHBBI.

29

JlaGopaTopHas pabota 15. Yka3zarenu.

30

JlaGopaTopHnas pabora 16. B3aumocssi3b
yKa3aTelel U MaCCUBOB.

31

JlaGopatopHas pabota 17. Jlunamuyeckoe
BBIJICTICHUE MTAMSITH.

32

JlaGopatopHas pabora 18. Jlunamuueckue




MAaCCHUBBI.

33

Jlaboparopuas padota 19. Cchuikm.

34

JlaGopaTopHnas padora 20. [{uxn foreach.

35

tuna void.

JlaGopaTopHas padorta 21. Yka3arenu

36

std::array.

JlaGopaTopHas pabora 22. Beeaenue B

37

nteparopsl B C++.

JlaGopaTopHas pabota 23. Beeaenue B

38

OOIL

JlaGopaTopHas pabota 24. Beeaenue B

39

JlaGopaTopHnast pabora 25.

CrenndukaTopsl JOCTYMA KIACCOB.

40

JlaGopaTopHnast pabota 26.

I/IHKaHCYJIHI_[I/ISI, I'CTTCPLI U CCTTCPHI.

41

KJIACCOB.

JlaboparopHas padota 27. KoHCTpYKTOpBI

[IpakTuueckas padora 1. 3amura
imaboparopHoii pabotel Nel0,11

[IpakTuueckas padora 2. 3amura
maboparopHoit pabotel Nel12,13

[TpakTiueckas pabota 3. 3ammTa
imabopaTopHoi pabotel Nel4,15

[TpakTiueckas pabota 4. 3ammTa
imabopaTopHoi paboTel Nel6,17

[TpakTrueckas pabota 5. 3ammTa
imabopaTopHoi paboTer Nel§,19

[TpakTiueckas pabota 6. 3ammTa
imabopaTopHoi paboTer Ne20,21

[TpakTrueckas pabota 7. 3ammTa
imabopaTopHoi paboTel Ne22,23

[TpakTiueckas pabota 8. 3ammTa
imabopaTopHoi paboTel Ne24,25

[TpakTrueckas pabota 9. 3ammra
imabopaTopHoi paboTel No26,27

Hroro no 3 cemectpy

18

18

36

72

HToro

36

18

72

108




3.3 Conep:xkanue THCUUIINHBI
Bropoii cemecTp

IIporpaMmmMupoBaHue KaK COCTABJISIIONIAs MPoLiecca pa3padoTKU MPOrpaMMHOTI0
odecmeueHus

OO0mmasi xapakTepucTUKa Tpolecca pa3padOTKU MPOrpaMMHOro obecrnedeHus. KiroueBbie
dTambl Pa3pabOTKU MPOTpaMMHOrO obecriedeHus. Mojenu mporiecca pa3padOTKH MPOTrPaMMHOTO
obecrieueHus. MeTogonorun pa3pabOTKH MPOTPaMMHOIO oOecredeHus. 3amuTa MporpaMMHOTO
o0ecrieyeHusl.

AJITOPUTMHUYECKHE OCHOBBI IPOrpaMMUPOBAHUS

[Tonstue anropurma. Mcnonnurenu anroputmos. CBolicTBa aIrOPUTMOB. THIIBI aITOPUTMOB.
@DopMblI NIpeICTaBIEHUs aITOPUTMOB. MeTo/1bl pa3pabOTKU M aHAJIN3a AITOPUTMOB.

Cucrembl NpOrpaMMHpOBaHUSA

[TonsiTue  cucrembl  nporpamMMmupoBaHusi. [IporpamMMHbIE  KOMIIOHEHTBl  CHUCTEMBI
nporpammupoBanud. Penakrop tekcra. Tpancistopel. Komnonosmuk. Otnamguuk. bubnuorexu
NOANIPOrpaMM.  SI3pIkM  IporpaMMupoBaHus.  YPOBHHU  A3bIKOB.  [lokosieHHs  SI3BIKOB.
HHTerpupoBaHHbIe Cpeibl pa3padOTKH.

A3bik nporpammupoBanus C/C++

OnemenTsl sA3bika C. ba3oble TvNBI JaHHBIX. Onepanuu s3b1ka C. YIIpaBistonye oneparopsl.
Omnepatops! (popmaTHOro BBOJA U BbIBOAA. CTPYKTypa HporpaMmMel. Maremaruyeckue (yHKIHH.
®opmartbl BbIBOJA JaHHBIX. OcoOeHHOCTH apudmernueckux ormnepanuid. [IporpammupoBanue
BETBSIINXCA M ITUKJINYECKUX allropuTMOB. MaccuBel. OOpaboTka MaccuBOB. YkazaTenu. OyHKIuu.
@aiinel. CUMBOJIbHBIE TIEpEMEHHBIE U CTpoKU. [IpeoOpazoBanue cTtpok. DopMaTHpoOBaHUE CTPOK.
CrpykTypbl. O0BEKTHO-OpUEHTUPOBAHHOE porpammupoBanue. Knaccol. JlpykecTBeHHbIE PYHKIMH
u kiaccel. Ctatnueckue 3aeMeHThl U QyHkiuu. Koncrantueie ¢pyHkiuu. [leperpyska omnepatuii.
[ITabm0HBI.

Tpernii cemectp

CTpyKTYypBI H AJITOPUTMBbI 00pa00TKH JAHHBIX

[TonsitTue o cTpykTypax nAaHHbIX. [IpocThle CTpyKTypbl M TuIbl JAaHHBIX. CoOCTaBHBIE
nuHeHble Tunbel naHHbIX. MaccuB. Ouepenb. Crek. J[lex. Jluneitnsle cnucku. CocTaBHBbIE
HEeJIMHEWHbIE THUIMbl JaHHBIX. J[pEBOBUAHBIE CTPYKTYpbl AAHHBIX. ODJIEMEHTHl TEOpPUHU TpadoB.
Buemnue ctpykTypsl gaHHbIX. @aitnbl. ba3el qaHHBIX. AnropuT™mbl 00paOoTKu AaHHBIX. [lownck.
CoprtupoBka. [lapamiensusie anroputmsl. [lapamnensHbiii nouck. [lapannensHas copTUpOBKa.
[TapannensHble anroputMsel Ha rpadax. CoBpeMeHHbIE aIrOpUTMBbl 00pPaOOTKHU TaHHBIX.

TexHon0rnu NporpaMMupoOBaHUA

[TonsiTne TexHonoruu nporpammupoBanusd. llonarue skusHenHoro muxia IIC. Ilenu wu
CTPYKTypa COBpEeMEHHBbIX Mmojeisiei kuzHeHHoro nukia I[IC. ConepxaHue OTIETbHBIX ATaIloOB
pa3paborku IIC. Crannapruszamus sxusHeHHoro uukia [IC. IlmanupoBanue, ympaBieHHE H
TECTUpOBaHUE MporpaMMHoro obecnedenus. Otnaaka mnporpaMM. JIOKyMEHTHpPOBaHUE,
COIPOBOXKACHNE, PEUHKUHUPHUHT U yIPaBIeHUE KaYeCTBOM. 3aJaui CTaHJapTU3AIMU TPOTPaMMHBIX
cpenctB. Ctangaptel [SO, SW-CMM. CASE-texHnonoruu

CoBpemeHHbIE TEXHOJIOT MU IIPOrPaMMHUPOBAHHUS. TexHonorus BU3yaJIbHOTO
IpOrpaMMHUpPOBaHus. TEXHOJIOTHM Ul CO3/IaHMsI U paOOThl HHTEPHET MPUIIOKEHUI.

OneHka ¢JI10KHOCTH AJITOPUTMOB M IPOrpamMM

CpaBHeHnue  anroputMoB. KpuTepunm OLEHKM  CIIO)KHOCTH. BuIpl  CIOKHOCTEH.
IIpocTpaHCTBEHHAS CIOXKHOCTE. BpeMeHHas CI10KHOCTh. ACUMIITOTHYECKAs OLEHKA CII0XKHOCTH.
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3.4 TemaTruka ceMMHAPCKUX/NIPAKTUYECKUX U JIA00OPATOPHBIX 3aHATHI

3.4.1. JJaBopaTopHbIe 3aHATHUS
JlaboparopHas pabota 1. CocraBneHue 0J10K-CXEMbI ITOPUTMA.
JlabGopaTtopHas pabota 2. DopmaTrpoBaHHBIN BBOI-BbIBOA B C++.
JlaboparopHast padora 3. OyHKITHIH.
JlaGopaTopHas pabota 4. ba3oBbie THIIBI TaHHBIX.
JlaboparopHast pabota 5. Beenenue B std::string.
JlaGopaTopHas padora 6. [lepeuncienus.
JIaboparopHast pabota 7. Oneparop goto, 6eckOHEUHbIE IUKIIBI, UK While.
JlabGopaTtopHas padora 8. Llukisr for, do ... while.
JlaboparopHast pabota 9. Oneparops! break u continue.
JlabGopaTtopHas padota 10. ['eHepanust cryqaifHbIX YHUCEI.
JlaboparopHast pabora 11. MaccuBebl.
JlaGopaTopHas pabota 12. MaccuBBI U ITUKJIBI.
Jlaboparophas pabora 13. CopTupoBKa MaccuBa METOJIOM BBIOOpA.
JlaboparopHas padota 14. MHOrOMepHbBIE MaCCHUBBI.
JlaboparopHast pabota 15. Ykazarenu.
JlaboparopHas padota 16. BzaumocBs3b ykazaTeneil 1 MacCUBOB.
JlaboparopHast pabora 17. JluHaMu4decKoe BBIICTICHUE TAMSITH.
JlaboparopHas padota 18. J[uHaMHU4YecKkue MacCUBBI.
JlaboparopHast pabota 19. Cchuikm.
JlaGopaTopHas padora 20. I{uki foreach.
JlaboparopHast pabora 21. Ykazarenu tuna void.
JlaboparopHas pabota 22. BBenenue B std::array.
JlaboparopHast pabota 23. BBenenue B urepatopsl B C++.
JlaGopaTopHas padora 24. Beenenue B OOIN.
JlabopaTtopHas padota 25. CneriudukaTopsl JOCTYIIA KJIACCOB.
JlaboparopHas pabota 26. IHKancymnsius, reTTepbl U CETTEPHI.
JlaGoparopHas pabota 27. KOHCTpYKTOpPHI KJIaCCOB.

4, YuebHO-MeTOoANYecKOe U HHPOPMALIHOHHOE o0ecriedeHue

4.1 HopmatuBHbie 10KyMeHTBHI 1 I'OCThI
Hopwmarusnbie nokymenTsl 1 'OCThI OTCYTCTBYIOT.

4.2  OcHOBHasf JUTEpaTypa

1. Konoga, E.A. Anroputmsl 1 mporpammsl. 3k C++. [DnekTponHbiit pecypce] / E.A.
Konoga, I'.A. [Tomnak. — Dnextpod. nan. — CII6. : Jlans, 2017. — 384 ¢. — Pexum gocryma:
http://e.lanbook.com/book/90158 — 3aru. ¢ skpana.

2. Oxkynog, C.M. 3amauu o nporpaMMUpPOBaHUI0. [ DneKTpoHHEIH pecypc] / C.M.
Oxkynos, T.B. Ammnxmuna, H.A. Bymwmenesa, M.A. KopuéMkuH. — DOnekTpoH. gaH. — M. :
NznarensctBo "Jlaboparopus 3nanmii", 2017. — 826 ¢. — Pexxum mocryma:
http://e.lanbook.com/book/94162 — 3aru. ¢ skpaHna.

3. [TaBnosckas T.A. C/C++. CTpyKTypHOE U OOBEKTHO-OPUEHTUPOBAHHOE
nporpamMupoBanue : npaktukyM /T.A.ITaBnosckas, 0. A . lllynak .-CII6. :ITutep ,2011.-352c.:um1.
-(Y4eOHoe nocobue)

4. [TaBnoBckas T.A. C/C++. IIporpaMMupoBaHue Ha sI3bIKE BHICOKOTO YPOBHSI: JUIS
MarucTpoB U OakanaBpoB : yued. ans By30B . ['pudp MO /T.A.IlaBnosckas .-CII6. : [Tutep , 2014.-
461c.:un. -(YueOHHK [T By30B)

4.3 lonmosHMTEJbHAs JIUTEPATypPa

L. AnroputMmuzanus 3aia4d. MaccuBbl. [ DJIEKTPOHHBIN pecypc| — DAEKTPOH. JaH. —
M. : MI'TY um. H.D. baymana, 2009. — 24 c. — Pexum gocryna:
http://e.lanbook.com/book/52572 — 3aru. ¢ skpana.

2. Honros, A.M. Anroput™Mu3anus NpUKIAIHbIX 33a/1a4. [ DJIEKTPOHHBIN pecypc| —
OnekTpoH. gad. — M. : ®JIMHTA, 2016. — 136 c. — Pexum nocryna:


http://e.lanbook.com/book/90158
http://e.lanbook.com/book/94162
http://e.lanbook.com/book/52572

11
http://e.lanbook.com/book/85872 — 3ari. ¢ s3xpaHa.

3. WBanos, N.I1. CoopHUK 33124 IO KypCy «AJITOPUTMBI U CTPYKTYPbI JAHHBIX).
[DnexkTponnsiit pecypc] / NL.II. UBanos, A.1O. I'ony6koB, C.FO. CkopoboraTtoB. — DJIEKTPOH. 1aH.
— M. : MI'TY um. H.O. baymana, 2013. — 32 ¢. — Pexxum gocryna:
http://e.lanbook.com/book/52435 — 3ari. ¢ s3kpaHa.

4. NBanosa I'.C. Texnonorus nporpamMmmuposanus. — M.: U3n-Bo KnoPyc, 2011.

5. Kepuuran, b. SI3bix nporpammupoBanus C / bpuan B. Kepuuran, [{lennuc Putum .-
2-e u31., nepepad. u gor .-M. : Bunbsimc ,2012.-304c.:m1. -(Cepust KHUT TIO IPOTPaMMHUPOBAHUIO OT
Prentice Hall)

6. Mocksutuna, O.A. COOpHHMK TpPUMEPOB M 3a7ady IO MPOrPAMMHPOBAHUIO.
[DnexkTponnsiit pecypc] / O.A. MocksutuHa, B.C. HoBuukos, A.H. [TbutbkuH. — DIEKTPOH. TaH.

— M. : T'opsiuas nmunus-Tenekom, 2014. — 245 ¢. — Pexum nocryna:
http://e.lanbook.com/book/64090 — 3aru. ¢ skpana.

7. Oxkynog, C.M. Anroputmsl 00pabOTKH CTPOK. [ DIEKTPOHHBIN pecypc] — DIEKTPOH.
naH. — M. : M3garenscTBo "JlabopaTtopus 3nanuit", 2015. — 258 ¢. — Pexum gocryma:
http://e.lanbook.com/book/66113 — 3armn. ¢ sxpana.

8. unar, Fepoéepr  C++. basoserlii kypc : niep. ¢ anri. /I'epoept wmar .-3-e u3n
-M. :Bunbesmc , 2014.-624c.:u7.

4.4 DjaexkTpoHHBbIe 00pa3oBaTelbHbIE PeCypChl

[TpoBeneHme 3aHATHI U aTTECTAIMI BO3MOXHO B TUCTAHIIMOHHOM (popmare ¢ mMpUMEHEHUEM
cuUCTeMbl aucTaHimoHHOoro oOyueHusi yHupepcutera (CIO-LMS) nHa ocHOoBe pa3paOoTaHHBIX
Kadepoii AIeKTpOHHBIX 00pa3oBaTesbHBIX pecypcoB (DOP) no BceM pazaenam IporpaMmbl:.

Hazpanue D0P Ccpuika

OcHOBBI https://online.mospolytech.ru/course/view.php?id=3575
MPOrPaMMHUPOBAHUS U
QITOPUTMU3ALINY B
MalIHHOCTPOSCHUH
(uactb 1)
OcHOBBI https://online.mospolytech.ru/course/view.php?id=4165
MPOrpaMMHUPOBAHUS U
QITOPUTMU3ALNY B
MalIMHOCTPOECHU U
(vactb 2)

Pa3pabGorannbie DOP BKIIOUalOT TPEHUPOBOUHBIE M UTOTOBBIE TECTHI.
[Topsimox mpoBeneHUs: pabOT B JAMCTAHIMOHHOM (hopMare yCTaHaBIMBAETCS OTIEIbHBIMU
pacropsKeHUsIMU IIPOPEKTOpPa Mo y4eOHOH paboTe u/Win IIEHTPOM Y4eOHO-METOANYECKON pabOTHI.

4.5 JluneH3MoOHHOe W  CBOOOJAHO  pacHmpocTpaHsieMoOe  IPOrpamMMHOe
obecneyenue
e HurerpupoBannas cpena pazpadorku Microsoft Visual Studio 2013 u Bbie.
e https://app.diagrams.net/
CoBpemeHHbIe podeccroHaIbHble 0a3bl JaHHBIX U HH(OPMAILIMOHHbBIE CIIPABOYHbBIE
CHCTEMBI
He mpenycmotpeHo.

5. MarepuajibHO-TeXHHYECKOe o0ecreueHue

Jns  mpoBeAeHWs JICKIIMOHHBIX ~ 3aHSATHH HEOOXOIUMBI  ayJUTOPHH, OCHAIICHHBIC
MYJIbTUMEIUHHBIMUA TPOEKTOPaMHU U 3KpaHamHu. J{Jsi mpoBeaeHus 1abopaTopHBIX paboT Tpedyercs
KoMITbIOTEpHBIN Kitace (AB2507, AB2614)

6. MeToauyeckue peKOMeHIALUA
MGTO,Z[I/IKEI npenoaaBaHusd TUCHUIIIIMHBL «OCHOBBI nporpaMMupOBaHud U aJITOPUTMHU3AallNU B


http://e.lanbook.com/book/85872
http://e.lanbook.com/book/52435
http://e.lanbook.com/book/64090
http://e.lanbook.com/book/66113
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MAIIMHOCTPOCHUN) W peain3dalrsd KOMIICTCHTHOCTHOTO IIOAXO0Ada B H3JIOXKCHHUHW W BOCIPHUATHA

Marepuaia TpeaycMaTpUBaeT HWCIOJIb30BAHUE CIEAYIONIMX AKTHBHBIX W HWHTEPAKTUBHBIX (QOpPM
NPOBE/ICHUS AyJAUTOPHBIX U BHEAYAUTOPHBIX 3aHATHI:

— ay/IMTOPHBIC 3aHSITHS: JICKIIUH, JTA0OpaTOPHBIE pabOTHI, TECTUPOBAHUE,

— BHEAYAUTOPHBIE 3aHATHS: CAMOCTOSTEILHOE H3yUYeHUE OT/ICIBHBIX BOMPOCOB, MMOATOTOBKA
K JJaOOpaTOpHBIM paboTaMm.

6.1 MerToauueckne peKOMEHJANUM Uil TPeNoAaBaTe/isi MO0 OPraHU3aANMU
00y4eHus1
Ha IIEPBOM 3aHATHHU IO JUCHHUIIIIMHEC HCO6XO,Z[I/IMO O3HAaKOMUTH CTYACHTOB C IMOPAAKOM €€

U3y4eHHs (TeMaMu Kypca, popMaMu 3aHATHH, TEKYIIEro U MPOMEXYTOYHOT'O KOHTPOJIS ), PACKPBITh
MECTO M POJIb JUCIHUIUIMHBI B CUCTEME HAyK, €€ MPaKTUYCCKOE 3HAYCHHUE, JOBECTH JO CTYJICHTOB
TpeboBaHusT K (popMe OTUETHOCTH W TPHUMEHEHHUS BHUIOB KOHTPOJIA. Bbinatorcs 3amaHuist IS
MOJITOTOBKH K CEMUHAPCKUM 3aHSATHSIM.

[{emecooOpa3HO B X0/1¢ 3aIIUTHI JTA0OPATOPHBIX paOOT 3a/1aBaTh BHICTYIAIOIINM U 2y TUTOPUN
JIOTIOTHATEIFHBIC W YTOYHSIOIIAE BOMPOCHI C IICJIBIO BBIACHEHUS WX IO3UIUN TIO0 CYIIECTBY
00cCyK1aeMBIX TPOOIEM.

Bo3MokHO nipoBeieHue 3aHATUI U aTTeCTalluil B IUCTAaHLIMOHHOM (hopMaTe ¢ mpUMEHEHUEM
CUCTEMbI JUCTaHIMOHHOro oOyueHus yHuBepcurera (CHO-LMS). [lopsinok npoBenenus padboT B
JUCTAHIIMOHHOM (popMaTe yCTAaHABJIMBACTCS OTACIbHBIMU PACIOPSKEHUSMH MPOPEKTOpa 10
y4eOHOI paboTe U/WiK IICHTPOM Y4€OHO-METOINICCKON PabOTHI.

6.2 Meroauyeckue yKazaHus JJ151 00y4alOUIUXCH N0 OCBOCHUIO TUCHHUILIMHBI

CamocrosTenbHas paboTa sBIsSeTCS OJHUM M3 BHMJIOB YydeOHbIX 3aHsaTHi. Llenb
CaMOCTOSITENIbHOM pabOThl — MPAKTUUYECKOE YCBOEHUE CTYAEHTaMU BOIPOCOB, pacCCMaTPUBAEMBIX B
IIPOLIECCE U3YUEHUS TUCLHUIUIMHBI.

AynutopHas caMocTosiTebHasi paboTa O JUCIUIUIMHE BBIMOIHIETCS Ha yU€OHBIX 3aHATUAX
IOJ1 HETIOCPE/ICTBEHHBIM PYKOBO/ICTBOM IIPEIOIaBaTeNs U [0 €ro 33JaHUIO.

BueayautopHast camocrosiTenbHas paOoTa  BBIMOJHSETCS CTYJEHTOM IO  3aJaHHI0
IpernojiaBaTess, Ho 0€3 ero HemoCPEACTBEHHOTO YUacTHsL.

3ajaun caMOCTOSITEILHOM pabOTHI CTY/ICHTA:

- pa3BUTHE HaBBIKOB CAMOCTOSITEIbHON yueOHON paboThI;

- OCBOCHHE COJIEP>KAHUS TUCIUIINHBI,

- yriayOsieHue coJiepKaHus U OCO3HAHNWE OCHOBHBIX MOHATHH JUCHUIUINHBL

- UCTIOJIb30BaHUE MaTepraia, COOpaHHOTO U MOJIyYEHHOT'O B X0/1€ CAMOCTOSATEIbHBIX 3aHATUN
U1 3 PEKTUBHOM MOATOTOBKH K 3a4eTy.

Bunbpl BHEayAUTOPHON CaMOCTOSITENNLHOM pabOTHI:

- CAMOCTOSITEJIbHOE N3YUYEHHUE OT/IEIbHBIX TEM AUCHUIUINHBL;

- MOJITOTOBKA K JICKITHOHHBIM 3aHITHSIM;

- o(hopMIIEeHHE OTYETOB IO BHIMOJIHEHHBIM JIA0OPATOPHBIM pabOTaM U MOJArOTOBKA K UX
3aluTe.

JUi1st BBITOJTHEHUS JTF000T0 BUJIa CAMOCTOSATENBHOM paboThl HEOOXOAMMO MPOUTH CIETYIOIINE
STarbl:

- OTIpeieIeHre eI CaMOCTOATENbHOM paboThl;

- KOHKpeTHU3allus Mo3HaBaTeNIbHOM 33/1a4u;

- CAaMOOIIEHKa TOTOBHOCTHU K CAMOCTOSITENIbHOU paboTe;

- BBIOOP aJIeKBaTHOTO CrIoco0a AeCcTBHS, BEIyIIEro K pelIeHnIo 3a/1a4H;

- INTAHUPOBaHKE PAOOTHI (CAMOCTOSATELHON HITH C TIOMOLIBIO IPENoIaBaTes) HaJl 3a1aHNEM;

- OCYIIECTBJIEHHME B IPOLIECCE BBIOIHEHUS CaMOCTOSITEIbHON pabOThl CaMOKOHTPOIIS
(TPOMEXYTOYHOTO M KOHEYHOT'0) pe3yJIbTaTOB pabOThl M KOPPEKTUPOBKA BBHITOTHEHUS PaOOTHI;

- pedekcust;

- Ipe3eHTaIys paboThI UM 3alUTa Ja00paTOPHOM pabOTHI.
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7. DoH/ OLICHOYHBIX CPEICTB
B mporiecce 00y4eHHs B TEUEHUE CEMECTPa MCIOIB3YIOTCS OIICHOYHBIC CPEACTBA TEKYIIErO
KOHTPOJIA yCII€BACMOCTHU U IMPOMECKYTOUYHBIX aTTeCTaHHﬁ. HpI/IMeHSIIOTCH CICOAYIOIIUE OLICHOYHBIC

CPEICTBA: TECT, 3alTUTa Ta0OPATOPHBIX PaboT, IK3aMeH.

OOydeHue 1O AUCIUIUIMHE

«OCHOBBI

nporpaMmMupoOBaHusd W aJropuTMu3aliiu B

MaIIMHOCTPOCHUM» HANIPABJICHO HAa (POPMHUPOBAHKE Y O0YUAIOIIUXCS CIEAYIONNX KOMITETCHIIUHA:

Kox v HaumMeHoBaHue KOMIETEHIMIA

I/IHL[I/IKaTOPBI HOCTHIKCHUSA
KOMIICETCHIIUHU

OIIK-7. Cnocoben HCIIOJIb30BaTh
UHPOPMAITUOHHO-KOMMYHHUKAIIHOHHEIC
KOMITBIOTEPHBIC ~ TEXHOJIOTUH, 0a3bl  JIAHHBIX,
MAKEThI MPHUKJIAIHBIX TPOTPAMM IS PEIICHUS

MH)XEHEPHO-TEXHUYECKUX u TEXHHUKO-
SKOHOMHUYECKMX  3aflad  IUIAHUPOBaHUS U
yopaBiieHHsT paboTaMM 10  HMHHOBAlMOHHBIM
IpOeKTaM

HOIIK-7.1 JlemoHCTpHpYET 3HAHUE IPUHIIUIIOB
COBPEMEHHBIX HH(POPMAIIMOHHBIX TEXHOJIOT U,
HOIIK-7.3 Hcnons3yeT COBPEMEHHBIE IaKEThI
MPUKIIAJHBIX IPOTPaMM JJIsl PEILICHHS] HHKEHEPHO-
TEXHUYECKUX M TEXHUKO-DKOHOMUYECKHX 3a1a4
yhopaBiieHHss pa0OTaMH 1O  HHHOBALMOHHBIM
NpPOEKTaM B 00JIaCTH aJINTUBHBIX TEXHOJIOTHIA;

OIIK-10. Criocoben paspabaTbIBaTh U MPUMEHSThH
AJTOPpUTMBL W TNPOTPaMMHBIC TIPUIIOKCHUA IJIA
pelIeHust MpaKkTHYeCKUX 3amad NU(pPOBH3AIMU B

NOIIK-10.1 Criocoben pa3pabaThiBaTh alrOPUTMEL
Y TIPOrpaMMHBIE TIPUIIOKEHHS B 00JIaCTH
po(heCCUOHATBHON IEATEIIbHOCTH

o0mactH mpodecCHOHATEHON EATETFHOCTH
pod A HNOIIK-10.2 [Ipumensier MPUKJIaJHOE

nporpaMmMHOe  OOecIiedeHue JUisl  PelIeHUs
TEXHUKO-IKOHOMHUYECKUX 33134, IJIAHUPOBAHUS
Y TIPOBEACHMSI paOOT 1O IPOCKTY

7.1  Meroabl KOHTPOJISI M OLICHHBAHMS Pe3y/JIbTATOB 00yUYEeHUS
HaumenoBanue Hpencrapnerue
Ne e Kpatkast xapakTepucTika OlleHOYHOTO OLIEHOYHOTO CPEJICTBA
OC [ pea cpencraa B ®OC
Cucrema CTaHAAPTHU3UPOBAHHBIX 3aHaHHfI,
1 Tect 103BOJISIONIAS aBTOMATU3UPOBATH @DOH/ TECTOBBIX
(T) [IPOLIEAYPY U3MEpPEHUs YPOBHS 3HAHUU U 3a1aHuI
yMEHHI00yJaroerocs.
CpelncTBO MPOBEPKH YMEHHUW M HABBIKOB
) 37IP NPUMEHATh TIOJAY4YEeHHBIE 3HAHUSA JUId | 3aJaHus A7 3alluThl
peIIeHUs]  MPAaKTHYECKUX  3aJad ¢ | JJaOOpaTOPHBIX paboT
MOMOIIIBI0 HHCTPYMEHTAJIBHBIX CPEZCTB.
7.2 llIkana u KpUTEPUHU OLCHNBAHUSA Pe3yIbTATOB 00y4eHHS

dopmMa NPOMeKYTOYHOM aTTECTALMHU: 3a4eT.

[TpomexxyTouHas arrectanus oOydaromuxcs B (popme 3auéra MPOBOJAUTCS MO pe3ysIbTaTaM
BBIIIOJIHEHUS] BCEX BUIOB y4eOHOH pabOThl, MPEJYyCMOTPEHHBIX Y4Y€OHBIM IUIAHOM IO JaHHOM
JUCLUIUINHE (MOAYJIIO), IPH 3TOM YUUTHIBAIOTCS PE3YJIbTAThl TEKYIIETO KOHTPOJIS YCIIEBAEMOCTHU B
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TedeHue cemecTtpa. OIeHKa CTeNeHH TOCTHKEHHUS OOYydYaloUMMUCS IUIAHUPYEMBIX pPE3yJIbTaTOB
0o0y4yeHUs1 MO JUCUUIUIUHE (MOAYJI0) TMPOBOAMTCS IMpENnojaBaTesieM, BEAYIIUM 3aHATHUS TI0
JUCIUILIMHE (MOIYJII0) METOIOM 3KCIEepTHOM oleHKU. [1o uToram npomexyToyHO! aTTecTallu 1o
JTUCUHUILITMHE (MOJTYJII0) BBICTABIISIETCS OLIEHKA «3aYTEHOY» WM «HE 3aUTEHO.

K nmpoMexyTOuHOHN aTTecTauuu JOMYCKAlTCsS TOJIbKO CTYACHTHI, BBIIIOJIHUBLINE BCE BUIbI
y4eOHOI paboThl, TPEayCMOTpEHHBIE pabouelt mporpaMmoil 1o aucuuiiiHe «OCHOBBI
MIPOrPaMMHUPOBAHUS U aJITOPUTMHU3AIMH B MAIIUHOCTPOCHUW» (BBITIOJIHUIN TAOOpaTOpHbIE PaOOTHI,
MPOLLIU MPOMEKYTOUYHBIN KOHTPOJIb B BUJIE KOMITBIOTEPHOT'O TECTUPOBAHUS).

HMIxana
OLICHUBAaHUS

Onucanune

BrimonHensl Bce BUAbI y4eOHOW paboOThl, NPEeAyCMOTPEHHBIE Y4EeOHBIM
w1aHoM. CTyIeHT IEMOHCTPUPYET COOTBETCTBUE 3HAHUM, YMEHUI, HABBIKOB
NPUBEJCHHBIM B TaONUIIAX MOKa3aTelsM, OINEpUpYyeT MPHOOpPETEHHBIMHU
3HAHUSIMM, YMEHUSMH, HaBbIKaMM, [pPHUMEHSET MX B CHUTyalLHsIX
3auTeHo NOBBINIEHHOW — clIoXHOCTU. [lpm  3TOM MOryT OBITH  JONYIICHBI
HE3HAUUTEJIbHbIE OIINOKU, HETOUHOCTH, 3aTPYAHEHUS MIPU aHATUTUYECKUX
ornepanusix, NEpeHOCe 3HaHUM W YMEHUH Ha HOBBIE, HECTaHIApTHBIE
CUTYaIHH.

He BrinosnHeH ouH win 0osee BUIOB yueOHOM pabOThl, IPEayCMOTPEHHBIX
yueOHbIM MIaHoM. CTYyAEHT AEMOHCTPUPYET HENOJIHOE COOTBETCTBUE
3HAHUH, YMEHMH, HABBIKOB IIPUBEACHHBIM B TaOMMIAX I10Ka3aTelsiM,
He 3auteno JIOITyCKAlOTCS 3HAYUTEIbHbIE OILIMOKH, MPOSBISAETCA OTCYTCTBUE 3HAHMIA,
YMEHHMH, HaBBIKOB M0 psALy T[OKa3aTeled, CTYIEHT HCIbITHIBAET
3HAYUTEIIBHBIE 3aTPYIHEHUS IPU ONIEPUPOBAHNY 3HAHUSAMU U

YMEHHUSMH MPU UX IEPEHOCE HA HOBBIE CUTYALIUU.

DopMa NPOMEKYTOUYHON ATTECTALMM: IK3AMEH.

[TpomexyTouHas arrectanus o0yyaronmxcs B popme 3K3aMeHa POoBOIUTCS M0 pe3yJibTaTaM
BBIMIOJITHEHUSI BCEX BUAOB Y4YeOHOH paOOThl, MPENyCMOTPEHHBIX Y4YEOHBIM IIJIAHOM IO JaHHOU
JUCIUIUINHE (MOIYJI0), IPU 3TOM YUUTBIBAIOTCS PE3YJIbTaThl TEKYIIETO KOHTPOJIS YCIEBAEMOCTH B
TeyeHue cemecTtpa. OleHKa CTENeHH OCTHXKEHHUS OOYydarolMMUCS IUIAHUPYEMBIX DPE3yJbTaTOB
o0ydeHus MO JUCHUILTUHE (MOJIYJI0) MPOBOAUTCS TpernojaBareieM, BEAYIIMM 3aHSATHS IO
JUCLHUIUIMHE (MOAYII0) METOJIOM SKCIEepTHON oueHKHU. [1o nToram npoMexxyTOYHOM aTTecTaluu Mo
JTUCITUIIMHE (MOJIYJII0) BBICTABIISIETCS OI[EHKA «OTIUYHO», «XOPOIIO», «YIOBIECTBOPUTEIHHOY MU
«HEYJIOBJIETBOPUTEIBHO.

K nmpoMexxyTouHOl aTTecTanuu JOMYCKAITCsS TOJIBKO CTYJEHTHI, BHIMOJIHUBLINE BCE BUIBI
yueOHOIl paboThl, MpeycCMOTpEeHHbIE paboyeil mporpaMmMoii o nuctuiuinee «IIporpamMupoBanue
U QITOPUTMU3AIHS (TTPOIILITH TPOMEKYTOUHBIH KOHTPOJIb, BHITOJHUIH U 3alTUTHIIN JTa00paTOPHBIE
paboThI).

HIxaJia oneHUBaHUA Onucanne

BrimonHeHsl Bce BHIIBI YI€OHOUW pabOThI, IPETyCMOTPCHHBIE

Otmiamo y4eOHbIM T1aHOM. CTYAEHT IEeMOHCTPHPYET COOTBETCTBHE

3HaHUW, YMEHUH, HABBIKOB
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MPUBEJACHHBIM B  TaOMUIaX IOKa3aTelsiM, OIEPUPYET
NPUOOPETEHHBIMH ~ 3HAHUSAMH, YMEHHUSMH, HaBBIKAMU,
MPUMEHSET UX B CUTyalUsAX IOBBILICHHOW CIIOXKHOCTH, HE
HCHBITHIBAET 3aTPYJHCHUN IPU AHATUTHYECKUX OIECpalUsX,
IIEPEHOCE 3HAHMM M YMEHMM Ha HOBbBIC, HECTAHIAPTHBIC
CUTYyallHUH.

BrimonHens! Bce BUAbI y4eOHOH pabOThI, IPEeAyCMOTPEHHBIE
yueOHbIM 1IaHOM. CTYJIEHT JEMOHCTPUPYET YaCTUYHOE
COOTBETCTBUE 3HAHWW, YMEHHUH, HABBIKOB IPUBEICHHBIM B
TaOJIMIIAX TOKa3aTesiM, ONEepUpyeT MPHOOPETEHHBIMU
Xopouo 3HAaHWAMM, YMEHHUSIMHU, HaBbIKaMHM, I[pPUMEHSET UX B
CUTYalLUsX MOBBIIIEHHON CJI0)KHOCTU. [Ipu 3TOM MOTYT OBITH
JOMYIICHbl ~ HE3HAUUTENbHBbIE  OLIMOKH,  HETOYHOCTH,
3aTpyAHEHUST TPU AHATUTUYECKUX OIlEepalusax, [EepeHoce
3HaHUM M YMEHHI Ha HOBbIE, HECTAHAAPTHBIE CUTYALINH.

BrinonHensr Bce BBl y4eOHOU pabOTHI, IPEIyCMOTPEHHbBIC
y4ueOHbIM 1U1aHOM. CTyA€HT JEMOHCTPUPYET HEMOIHOE
COOTBETCTBUEC 3H8,HHI71, YMCHHﬁ, HaBLBIKOB IMPHUBCACHHLIM B
TabnuIax  IMoka3aressiM, JOMYCKAlOTCA  3HAYUTENIbHbBIC
Y ROBIICTEOPHTEILHO OLIMOKH, MPOSIBIISIETCS OTCYTCTBUE 3HAHUMN, YMEHUI, HABBIKOB
MO psy MOKazarened, CTYJIEHT UCIBITHIBAET 3HAUUTENIbHbIC
3aTpyAHEHUS IPU ONEPUPOBAHNY 3HAHUSAMHU U YMEHUSAMHU MIPU

HX ICPEHOCC HAa HOBBLIC CUTyalluU.

He BbmmonHeH oauH uiau Gosee BHJIOB yueOHOM paboOTHI,
MPEyCMOTPEHHBIX y4eOHBIM TJTAHOM. Crynent
JI€MOHCTPHPYET IOJHOE OTCYTCTBHE WJIM HEIOCTaTOYHOE
HeynoBieTBoputenpHo | COOTBETCTBUC 3HAHHH, YMCHHH, HABBIKOB MPHBEICHHBIM B
TaOJIMIIaX  MOKa3aTensM, JOMYCKAalOTCS  3HAYUTEIbHbIC
OLIMOKH, TPOSIBJIIETCS] OTCYTCTBHE 3HAHUHM, YMEHUH, HABBIKOB
Mo psAay TOKa3arened, CTYJeHT HE MOXET OIepPHpPOBaTh
3HAHUSIMH ¥ YMEHUSIMH TIPH UX TIEPEHOCE Ha HOBBIE CUTYAIIHH.

7.3  OueHo4HbIe CpeaCcTBA

7.3.1. Tekymuuii KOHTPOJIb

Texyuuit KOHTPOJIb BHIIOJIHSETCS ¢ TPUMEHEHHeM baHka TeCTOBBIX BOIIPOCOB (YaCTHYHO).
HpI/IMepBI TECTOB MMPEACTABJICHBI HUXKEC. I[J'ISI IMOATOTOBKHN K TCCTUPOBAHUIO U 3alIUTEC
nabopaTopHBIX paboT B pazaene 3.7.1.1 mpuBeaéH nepeuyeHb KOHTPOJIBHBIX BOMPOCOB. Pe3ynbrarhl
TEKYIET0 KOHTPOJIS YCIICIIHO 3a4UTHIBAIOTCS, €CJIM IIPU TECTUPOBAaHUM HaOpaHo He MeHee 75
6amioB u3 100 BO3MOKHBIX.

1. CoBOKYNHOCTH PaBHJI 00Pa30BaHUS LENOYeK CUMBOJIOB, 00Pa3yHOIINX
UAeHTH(PUKATOPBbI, ONIEPATOPbI, ONEPANMHU U APYTHe JeKCHYeCKHe KOMIOHEHTHI SI3bIKa —
3TO
A. Cunrakcuc;



B.
C.
D.
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Jlexcuka;
Andasur;
CemaHTHKA.
2.JTwbas ungopmanus, npeacrapjieHHas B pOpMaJIN30BAHHOM BH/Ie M IPUTOIHAS IS

00padoTKU AATOPUTMOM — 3TO

A.
B.
C.

KoHcTaHTHL,

JlaaHkble;

IlepemeHnHbIE.

3.Kaxkoii 1uana3oH 3HaYyeHUil MMeeT THII int 111 32-pa3psaAHbIX BHIYHCIUTEIbHBIX

CHUCTEM:

A.

B.
C.
D.

OSOwp

ot 0 no 255

ot -32768 no 32767

ot 0 mo 65535

ot 0 10 4 294 967 295

4.Kakoii pazmep B 0aiiTax mMeeT nepeMeHHasi BenlectBeHHoro tuna float

2

4

8

10

5.Jan maccus int L[3][3]={{2,3,4},{3,4,8},{1,0,9} };. Uemy Oyaer paBHo

3HaYeHue JieMeHTa 3Toro Mmaccusa L[1][2]

A.
B.
C.
D.

2
3
4
8
6. /1151 00bsABJICHUS Pa3Mepa MacCHBa J0J’KHA MCI0JIb30BaThCS , IOTOMY

4YTO OHA JeJ1aeT Nporpammy 0oJiee MacIITaAOUpyeMou

SOwx>

nepeMeHHast
KOHCTaHTa

UMEHOBaHHAasl KOHCTaHTa

CHMBOJI

7.I1pouecc ynopsigio4ueHHOT0 pa3MenieHusi 3JIEMEHTOB B MacCHBe

Ha3bIBACTCH

SOwp

SOwp

>

onw

mo oW

CoptupoBka

ITouck

IIposepka

N3menenune

8.Kakoii Tun nanHbIix orcyrcrByeT B Cu B 0T/IH4YHE OT 00IbIIMHCTBA IPYTHX S3bIKOB:
Real

Integer

String

Char

9.Unentuduxartop - 31o:

MOCJIEZI0BATEIBHOCTD JIATUHCKUX OYKB, LMD ¥ CUMBOJIA «_», HAUMHAIOIIASCSA C OyKBBI WU
CHUMBOJIA «_»

HEU3MEHsIeMbIe OOBEKTHI SI3bIKa (KOHCTAHTHI)

MOCIIE0BATENbHOCTD JIATUHCKHUX M PYCCKUX OYKB

CHoco0 KOJMPOBAHMSI, JOIYCTUMBIE TPEOOpa30BaHMs HAJl 3HAYCHUEM JIaHHOU MTepeMEHHOMN
10. ITan, 3aHUMAKOIINI Han0oJIblIIee BpeMsi, IPH pa3padoTKe NMPOrpaMMbl:

TECTHUPOBAaHUE
COIIPOBOKJICHHE
POCKTHPOBAHUE
POrpaMMHUPOBAHUE
dbopmynupoBKa TpeOOBaHMIA



SOwp

QW

SOowp

oOwy
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11. OneHKa ¢JI05KHOCTH JIMHEHHOT0 aJITOPUTMA PaBHA
o)
O(n)
O(N?)
O(n!)

12. ABTOpCKOe MPaB0 HA MPOrPaMMHBIN NMPOAYKT IelCTBYeT B TeYeHHUE
Bcel »kM3HU aBTopa U 50 J1eT mocie ero cMepTu
Bceil sxu3Hu aBTopa u 100 neT mocie ero cMepTu
BCEU KU3HU aBTOpa

13. YTo BBINOJIHAETCH PaHbLlIe:

KOMITHJISALIAS

OTJIaJIKa

KOMITIOHOBKA

TECTUPOBAHUE

14. CriocoOBI OIIEHKH KAa4YeCcTBAa:

CpaBHEHHUE C aHAJIOraMH

HaJIU4He JOKyMEHTAIlUN

ONTUMU3ALMS IPOrPAMMBI

CTPYKTYpHUPOBAHUE AITOPUTMA

15. IIpouecc ynopsA04eHHOr0 pasMelieH|s 3JIEeMeHTOB B MacCUBe

Ha3bIBACTCHA

OSOwp

>

CopTupoBka

ITounck

[IpoBepka

N3menenune

16. BoipasxkeHnus - 3102

KOHCTPYKIIMH, BKJIIOUYAIOIINE KOHCTAHTHI (JIUTEPasibl), IEpEMEHHbIE, 3HaKU Olepalui,
CKOOKHU /17151 YIIpaBJICHUS OPSIKOM BBIITOJIHEHHUS OTlepaluii, oopamieHus K QyHKIUAM
OCHOBHBIE CTPOUTEIIbHBIE OJIOKH MPOrpaMMBl; B si3bike CU++ yKa3aHHEM Ha HaJln4yue
BBIPAKEHUS CITY’KUT CUMBOJI «TOYKA C 3aIsITON», CTOSIIUN B KOHIIE HETO

Ha0Op CUMBOJIOB U ONepanui

OIepaTOpPhl, BHIMOIHSIIONINE ONPEICICHHbIE TEHCTBUS C IEPEMEHHBIMU

17. Kakoii Tl ganHbIX oTcyTcTBYeT B CH B OT/IMYHE OT 00JILIIMHCTBA APYTUX

A3BIKOB:

>

onw

OSOwp

SOwp

Real

Integer

String

Char

18. UnenTuduxarop - 31o:

MOCJIeI0BATEILHOCTD JIATHHCKUX OYKB, IU(P U CUMBOJIA «_», HAYNHAIOMIAACS ¢ OyKBBI UITH
CHUMBOJIA «_»

HEH3MEHsIeMble O0BEKTHI SI3bIKa (KOHCTAHTHI)

MIOCJIEIOBATENBHOCTD JJATHHCKUX U PYyCCKHUX OyKB

Croco0 KOJMPOBaHMsL, JOIMYCTUMBIE IPEoOpa30BaHMs HaJ/l 3HAYCHHUEM JJaHHOHM MepeMeHHOMI
19. Uurepdeiic

MIPEACTABISIET CO00M HAOOP PYHKITNN, KOTOPHIE PEATU3YIOT KJIacce

npezcTaBisieT coboit onucanue Habopa QpyHKIUI

MPEACTABISIET CO00M onucanne Habopa (PyHKIMM, KOTOPBIE peaTu3yIOT KJ1acce
npezcTaBisieT codoi onucanue Habopa QpyHKUIUI

20. JTamn, 3aHUMAaOIIUI HAaN0oJIbIIIee BpeMs, IPU pa3padoTKe MPOrpaMMbi:

A. TecTupoBaHHE

B.
C.
D.

COIIPOBOKJICHHE
POCKTHPOBAHUE
pOrpaMMHUPOBaHUE
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E. dopmymupoBka TpeboBaHuit

7.3.1.1 Bonpocwel 0na 3auiumot 1a60pamopHslx padoom
Kak coznaTh HOBOE KOHCOJIbHOE MPUIIOKEHUE?
Kaxkoe pacmupenne umeroT nporpaMmbsl Ha CH++7?
Uto Takoe KOMIMIISIIIHS?
Kax ckomnunupoBaTh mporpammy?
[Touemy cpena pazpabotku Microsoft Visual Studio Ha3bpIBaeTCS HHTErPUPOBAHHO?
UYro Takoe oTinaaka?
Jlnst gero mpuMeHsieTcs KiroueBoe ciioBo void B C++?
Uro Takoe main() B C++?
C nomol1IpI0 Yero nokas3blBaeTCsl Hauasao U KoHell Teia pyHKuuu uin kiacca B C++7?
KakoBa ponp koMmmeHTapueB?
Kakwue nBa BuJja KOMMEHTapHEB CYIIECTBYIOT?
UyBCTBUTEJIEH JIU K PETUCTPY SA3BIK MporpamMmmupoBanust C++?
MOo>KHO 1T BBIBOJUTH HAa YCTPOMCTBO BHIBOJA TEKCT HA KUPUILTUIIE MPU HATMCAHUU IPOTPaMM
Ha s13bIKe iporpamMupoBanusi C++ B cpene Microsoft Visual Studio?
14.  Yro Takoe 06JIOK KOMMEHTApUEB U KOTJIa OH IPUMEHSAETCs?
15. KakoBa ctpykrypa nporpamm Ha C++ 1 4TO TaKO€ XOPOLIU CTHIIb?
16. Yro Takoe AMPEKTHUBA MPEMpoIieccopa U KaKoBO ee (PyHKIIMOHAIbHOE MpeIHa3HaueHuE?
17. Yro Takoe ycimoBue?
18. K uemy mnpuberaroT, Korja BO3HHUKAaET HEOOXOJWMOCTh MOBTOPHOTO HCIIOIb30BAHUS
OTepaTopoB?
19. Kakue Thnbl HUKIOB CYIIECTBYIOT?
20. Kak paboraer nukn tuna while?
21. B uem ornuuue npuHIMna padoTel nukia tuma do...while ot while?
22. B kakux ciydasx npuMeHstoT nuki tuna do...while?
23. Yro Takoe OAHOMEPHBIN MAacCUB?
24. Kak HymepyroTCs 3JIeMEHTbl MacCUBa?
25. Kak pazMeniaercsi MacCuB B ISIMSITU KOMITbIOTEpA?
26. C MOMOIIBIO YETO OCYIIECTBISETCS JOCTYII K KaXKJIOMY JJIEMEHTY MaccuBa?
27. Kak 3amaeTcst pa3MepHOCTb MaccuBa?
28. Kak 3amaercs pa3MepHOCTh MAaCCHBA MPHU MTOMOIIUA KOHCTAHTHI?
29. Kak npou3BOAUTCS BBIYUCIEHUE CYMMBI 3JIEMEHTOB MaccuBa?
30. Kak paboTaeT COpTUPOBKA MacCHBa MPOCTHIM BHIOOpOM?
31. Kak paboraer MeTO[ My3bIpbKOBOW COPTUPOBKU?
32. Yro Takoe AByMEpHBIA MaccuB?

33. Yro takoe ykazarein?

PN R WD =

—_ = = = \©
W =or

34. Kaxk npoucxoaut nmo0aiiToBoe CMeIeHHE IPU UCTIONIb30BaHUH yKazaTesen?

35. Yo Takoe ¢pyHKuusA?

36. Kak HazpiBaercsa nndopmanus, nepegaBaemas B QyHKIUIO 1711 00paboTKu?

37. OO0s3aTenbHO U ONKUCHIBATH (0OBABIATH) (PYHKIMIO IEepes] € BBI30BOM?

38. Yro Takoe XOpOWUi CTHIb POIPaMMHUPOBAHHUS?

39. Kak ocymiecTBisieTcs nepeaaya napamMmeTpoB B PyHKIUIO?

40. Kak BeIIOJIHAETCS Nepeada napaMeTpoB IO 3HAYEHUIO?

41. Kak BeIIOJIHSAETCS Mepeaada mapaMmeTpoB Mo ajipecy?

42. Kakumu AByMs crioco0amu BBITTOJIHAIOTCS onepaiuu pactpenenaeHus namatu B C u C++?
43. Kakue CyIIecTBYIOT JiBa clliocoba XpaHeHus: HHPOpMauu B onepatuBHoi namstu [TK?
44, Kak ocymecTBisieTcss paboTa ¢ JUHAMHUYECKON mamMsaTbio B C++?

45. Kak ocymiecTBiseTcsl IpOBEPKa Ha BbIACIECHUE TAMSITH?

46. Kakum o6pazom peanusyercst paboTa ¢ IByMEpHBIMU JUHAMUYECKUMH MaccuBaMu B C++?

7.3.2. IIpoMexKyTOYHAS aTTECTAIUS
[IpomexyTodHast aTTecTamus IPOBOIUTCS BO 2 U 3 ceMecTpax oOydeHus B (hopMme 3adeTa BO

BTOPOM CEMECTpPE U 9K3aMEHa B TPEThEM CEMECTPE.
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3adeT mpOBOIUTCS 11O OUJIeTaM UK ¢ mpuMeHeHueM LMS cucTemsbl B BUI€ KOMITBIOTEPHOTO

TCCTUPOBAHHUA B CTCHAX YHUBCPCUTCTA B MIPUCYTCTBUU MPLCIIOAAaBaTCIIsA, OTBCTHI IIPEAOCTABIISIOTCA
IMHUCBMCHHO C IIOCICAYIOIONNM YCTHBIM CO6€CCI[OB3HI/ICM. bunets (bOpMI/Ip}II-OTCﬂ U3 BOIIPOCOB
MNpEaACTAaBJICHHOI'O HUKC IICPCUHA.

Hepeqenb BOITPOCOB IUIA IIOATOTOBKHA K 3a4€TYy.

1. Otansl pemeHus 3aaad Ha OBM.

2. Omnpenenenue anroputma. CBOWCTBa aNropuTMa.

3. CmocoObl mpeicTaBieHus anropuTMoB. [Ipumepsr.

4. 3anuck anropuTMoB OoK-cxemMamMu. OCHOBHBIE 3JIEMEHTHI OJIOK-CXEM.

5. CrangapTu3zaius aJropuTMoB.

6. OCHOBHBIE AITOPUTMUYECKHE CTPYKTYpBL. IIprmMepsr.

7. Anroputmsl ¢ BeTBiIeHHEM. [Ipumep anroputma.

8. Aunroput™m 1ukia c npexnyciosueM. [Ipumep anropurma.

9. Auroput™ 1MKIIa ¢ noctycioBueM. [Ipumep anropurma.

10. Anroput™m LUKJIa ¢ ynpasisolei nepeMenHoi. [Ipumep anropurma.

11. Metoabl pa3pabOTKH U aHAJIK3a aITOPUTMOB.

12. S3pIku iporpaMMUpOBaHuUs: KJIACCU(PUKALIUS U OCHOBHBIE XapaKTEPUCTUKH.

13. CocTaB alrOpUTMHUYECKOTI'O SI3bIKA (CUMBOJIBI, JIEKCEMBI, BEIPAKEHUS, OIIEPaTOPBI,
B3aUMOCBSI3b DJIEMEHTOB).

14.Cucremsl mporpammupoBanusi. [TonsTre, KilacCupUKAIUs, TPUMEPBL.

15. Cxema 00pabOTKM MPUKIIAIHBIX IPOTPAMM B cpejie a0CTPAaKTHOU CHCTEMBI
IPOrpaMMHUPOBAHUS KOMITMIMPYEMOIO THIA (BBOJ, TPAHCIISALIMSA, KOMIIOHOBKA,
BBITIOJTHCHHE).

16. IIpouecc TpaHCISAMY U KOMIUISILIUU.

17. UaTerpupoBaHHas cpejia IporpaMMHUpOBaHus (TIOHATHE, CTPYKTYpa, IPUMEPHI).

18. CTpyKTypa nporpaMmsl.

19. O6paboTKa MacCHBOB.

20. IIporpaMmupoBaHUe BETBSIIUXCS aITOPUTMOB.

21. IIporpaMMupoBaHUE IUKINYECKUX AITOPUTMOB.

22. ba3zoBbie TUIIBI JaHHBIX si3bIKa C/C++.

23. ®opmartsl BbIBOJa JaHHBIX si3bika C/CH++.

24. Vxazarenu B C/C++.

25. Ctpyktypsl B C/C++.

PernameHT npoBeneHust JK3aMeHa:
ITepeyenns BONpPoOCOB AJIsl MOATOTOBKH K 3K3aMEHY M COCTABJICHUS IK3aMEHALMOHHBIX
OunJIeTOB.

1. IIpocTeie CTPyKTYpBI U TUIIBI JAHHBIX.

2. JIuHelHbIe CTaATUYECKHUE CTPYKTYPHI TaHHBIX.

3. BpemeHHbIe CTPYKTYpBI JaHHBIX

4. CocraBHBIC IMHEIHBIC TUMHI JAHHEIX.

5. CocTaBHBIEC HEIMHEHHBIE TUITHI JAaHHBIX.

6. BHemHue cTpyKTyphl JaHHBIX.

7. Metoabl COPTUPOBKU JAHHBIX.

8. MeToapl COPTUPOBKH MAacCHUBOB.

9. OnHOMEpHBIE MAaCCHUBBIL: 3a/1a4y MIOUCKA, 3aMEHBI U IEPECTAaHOBOK 3JIEMEHTOB MacCCHUBA.

10. /IBymMepHbIe MacCUBBI: 3aJ1a4l TIOUCKA, 3aMEHbI 1 CyMMHPOBAHUS 3JIEMEHTOB JBYMEPHOTO
MacCHBa.

11. AnropuT™mbl IOMCKA B TUHEUHBIX CTPYKTYpPaAX.

12. Anroputm nepeGopa ¢ BO3BpaTOM.

13. PekypCUBHBIE aJITOPUTMBI.

14. 3amura nporpaMMHOTO O0eCTIeueHUsI.



15.
16.
17.
18.
19.
20.
21.
22.
23.
24.
25.
26.
27.
28.
29.
30.
31.
32.
33.
34.
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CoBpeMeHHBIE ATOPUTMBI 00pa0OTKU JAaHHBIX.

[TapannenbHbIEe aNTOPUTMBI.

[TapannenbHbIN MOUCK.

[TapannensHbie aITOPUTMBI Ha rpadax.

[TapannenbHas COpTUPOBKA.

Onenka cioxHocTH nporpamm. Kpurepun o1ieHKH CII0KHOCTH IPOrpaMm
OTtnanka mporpaMm.

OrneHka alnropuTMOB COPTUPOBKHU.

Onuenka cinoxHocTy nporpamm. [IpoctpaHcTBeHHAs CIOKHOCTbD.
OneHka cl0XHOCTH Iporpamm. BpeMeHHas Cl10KHOCTb.

OrneHka CI0KHOCTU IporpamMm. ACUMIITOTHYECKAsl OLIEHKA CJI0KHOCTH.
Knaccugukarus ommoboK 1mo tammy 00paboTKH MPOTpaMM.
TectupoBanue mporpamm.

Hucxonsmiast n Bocxozsmas pazpaboTka MporpaMMHOTO 00ecrieueHusl.
TexHos0rHs BU3yaqbHOTO MPOTPAMMUPOBAHHSL.

YPOBHHU SA3BIKOB TPOTrPAMMHUPOBAHHS.

[TpouenypHas mapagurma NporpaMMUpPOBaHUSI.
OOBbEeKTHO-OpUEHTHPOBAHHAS MapaArrMa MporpaMMHUpPOBaHUS
TexHosiorust BU3yajabHOTO POrpaMMUPOBAHMUSL.

Texnosoruu /uig co3ganust U padbOThl UHTEPHET MPUITOKEHHH.
TexHomorUs CTPYKTYPHOTO MPOTPaMMHUPOBAHUSI.



