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YTBCPAJICHHBIM  YUCOHBIM

IJIAHOM HANPABJICHUA

10.03.01

«Mnpopmanmonnas Gezonacnocts» npoduib «be3onacHocTh aBTOMATH3HPOBAHHLIX CHCTEM» M
npukaza Ne 01-03/6 or 09.01.2019 «O6 opranmsanun oOpazoBaTe/ILHOIO NpPoOLECCa BO BTOPOM
cemecrpe 2018/2019 yueOuoro rojga B CBA3M ¢ NPOBCACHHUCM 45 MUPOBOroO 4CMIMOHATA 110
npoeccuonaibioMy mactepersy no cranjgapram World Skillsy nanpasure s npoxosxaenus
yuebnoit npaktuku obyvaommxes | kypca 06- 851 rp. ¢ 01 wons 2019 r. no 14 wmons 2019 r. ¢
HA3ZHAYCHHEM PYKOBOJMTEINICH NPAKTHKH

®HO cryaenTa I'pynna MecTo npoXoKIACHHS OHO pykoBoauTens

HNPAKTHKH o1 Kadeapbl

1. Awanues Paiinyp Pygarosuu | 06-852 | Kadeapa pagnodusnkn, KOV | Cksopuos U. B.

2. Aneitnukosa Asiekcanpa 06-852 | Kageapa paanodusuxu, KOY | Cksopuos U. B.

AHTOHOBHA

3. AnekceeB Anapeit 06-852 | Kagenpa paanodpuszuku, KOY | Cksopuos H. B.

Dayapaosuy

4. beictpun Martgeii Cepreesuy 06-852 | Kadeapa pagnodusznku, KOV | Ckeopuor U. B.

5. Baprukan Jlrocune 06-852 | Kadenpa paanodusuku, KOY | Cksopuos H. B.

["amneroBHa

6. N'abapaxumor Pamuin 06-852 | Kadenpa pagnoduszuku, KOV | Cxropuor H. B.

Punarosuy

7. Fanum3anosa Penara 06-852 | Kadeapa paguoduszuku, KOV | Cksopuos U. B.

MapcenesHa

8. I'masMyTaunoBa Pernna 06-852 | Kadenpa paanodusuxu, KOV | Cksopuos H. B.




B cooTBeTCTBHM ¢ YTBEpPKACHHBIM Y4eOHbIM ruiaHoM Hucruryra Gu3HKH HanpaslieHHs
10.03.01 «Mudopmanmmonnas ©Oe3omacHocTe» mnpoduas  «Obecnevenne  HHpOPMAIHOHHOIT
0e3011aCHOCTH pacripe/ie/ICHHbIX HHPOPMAUMOHHBLIX cHcTem» U npukasza Noe 01-03/6 or 09.01.2019
«O0 opranuzanmu oOpa3zoBareaLHOrO npouecca Bo BropoM cemectpe 2018/2019 yuebuoro rona B
CBS3H C IIpoBejieHHeM 45 MHPOBOIO HeMiHoHaTa 110 [po(hecCHOHAIBHOMY MacTepCTBY 110
cranzapram World Skills» HanpasuThk Ui npoxoxacHus yueOHoH npakTHkn (O3HaKOMHTEIbHASA
npaktuka) odyuatomuxes 1 kypeca 06- 852 rp. ¢ Ol wmona 2019 r. no 14 mona 2019 r. ¢
Ha3HAYCHHEM PYKOBOJIUTEIICH MPAKTHKH

®HO cryaenra I'pynna MecTo NpOXOKIACHHS ®HO pykoBoauTes
NPAKTHKH o1 Kadeapsl

1. Axmertora /Iuana Mnspapona | 06-852 | Kadeapa paanodmnzuxku, KOY | lllepcriokor O. H.
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MUHWCTEPGTBO HAYKW W BBICIIErO OBPA30BAHUA POCCUNCKOW ®ENEPALIA
MdenepanbHoe rocyaapcTBeHHOe aBTOHOMHOE 06pa3oBaTenbHOe yYpexaeHne Boiclero o6pasosaHus
"Kazanckuit ([pusonxckuit) peaeparnbHblil yHuBepcuter”
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YTBEPXOAHK

MNMpopekTop no obpazoBatenbHoi aesTensHocTn Ky
npod. Tatopckun I1.A.

" 20 I

I'lporpaMMa ANCUUNINHDI
HAsbiku nporpammmposanusa 51.8.06

Hanpaenenue nogroroeku: 10.03.01 - MHdopmaumnoHHas 6e30nacHoCTb
Mpocune noarotosku: be3onacHOCTb aBTOMATU3NPOBAHHbBIX CUCTEM
Ksanudumkaums seinyckHuka: 6akanasp

dopma 0by4eHus: o4Hoe

SA3bik 06y4eHns: pycckuin

on Havana obyyveHus no obpasosatenbHoi nporpamme: 2018
AsTop(bl): Kop4yaru [1.A.

PeuensenTt(bl): Lepctiokos O.H.




LLindbp komneTeHUUH

Pacwmudpposka
npuobpetaeMon KoMneTeHLUn

OrK-4

CNOCOBHOCTBIO NOHMMATh 3HAYEeHUE UHPOPMaLIMK B Pa3BUTUK
COBpEMEHHOro obwecTsa, NPUMEHATb MHGDOPMALIMOHHbBIE TEXHONOTMK ANS
nouncka n 06paboTku HopMaLm

MNK-2

CNocobHOCTBIO NPUMEHATb NpOorpaMMmHble CpeacTea CUCTEMHOIO,
NPUKNaaHoro u cneunasibHoro HasHaveHus, UHCTpyMeHTallbHble CpenCcTBa,
A3bIKW U CUCTEMbI NPOrpaMMrUpoBaHns Ans peleHns npogeccuoHanbHbIX
3aad

MK-3

CNocoBHOCTBIO aAMUHUCTPUPOBATL NMOACUCTEMbI UHCPOPMALIMOHHOW
be3onacHOCTU o6bekTa 3alWnThi




Mopma lNMpouenypa oueHUBaHUA 3HaHUW, YMEHUN, HAaBbIKOB U (UNK) onbiTa 9ran | Konnyectso
KOHTpOns AesiTeNbHOCTU, XapaKkTepu3yloLWmX aTanbl popMUPOBaHUSA KOMMETEHLIUA 6annos

Cemectp 2

TexkyLiun KOHTpOnb

KoHTponsHas |KoHTponbHas pabota npoBoauTcs B Yackl ayamtopHon pabotel. Obyyatowmecs

pabota nony4atoT 3a8aHns ANs NPoBEpPKN yCBOEHUS NpoinaeHHoro marepuana. Pabora 1 10
BbIMOMHSAETCS B MMCbMEHHOM Buae 1 caaércs npenonasarento. OueHusaroTcs
BNafieHne Matepuanom no teme paboTbl, aHanUTU4YecKue cnocobHOCTH, BnaaeHue
MeTofaMu, YMEHWUS U HaBblKW, HeobxoAuMbIe N5 BbINONHEHNS 3a0aHWA.

NabopatopHsle |B ayautopun, ocHalWEHHOM cooTBeTCTBYOWMUM 06opynoBaHueM, obyyatroumecs

paboTsl NPoBOASAT y4ebHbIe SKCNEPUMEHTbI U TPEHUPYIOTCS B MPUMEHEHWN 2 20
NPaKTUKO-OPUEHTUPOBAHHBIX TexHoNoruin. OLIEHNBAOTCS 3HaHUe MaTtepuana u
YyMEHUE NPUMEHSATb €ro Ha NPakTUKe, YMEHUS U HaBblku no pabote ¢ 3 20
obopynoBaHMeM B COOTBETCTBYIOLEW NpeaMeTHOM obnacTu.

3K3ameH OK3aMeH HaleneH Ha KOMIMIEKCHYI0 NPOoBEPKY OCBOSHUSA AUCUMNIUHBI. SK3aMeH 50

NPOBOAUTCS B YCTHOM UM NUCbMEHHOW dhopMe no Gunetam, B KOTOPbIX
colepxarcst BOnpochl (3aaaHus) no scem teMam kypca. Obyyatouemycs naércs
BpeMs Ha noarotoeky. OUeHUBAETCS BNafeHWe MaTepuanoM, ero CUCTEMHOE
0CBOEHUE, CNOCOBHOCTb MPUMEHSITb HY>XKHbIE 3HAHUS, HABLIKU U YMEHUS NPW
aHanuae Npo6NeMHbIX CUTyaLUii U PeleHUN NPaKTUYECKUX 3a1aHui.




7. NMepeyeHb OCHOBHOW U [ONONHUTENbHOW Y4ebHOW nuTepaTypbl, He06X0AUMON AN OCBOEHUA OUCLIUMIIUHDI
(monyns)

7.1 OcHoBHas nuteparypa:

1. MNporpamMmMmpoBaHmne Ha S3biKe BbICOKOro ypoBHS. [NporpamMmupoBaHue Ha s3bike C++: y4eb. nocobue / T.M. Hemuoea,

C.10. Nonoea, A.W. TepeHTbes ; noa pea. /1.I. MarapuHoi. ? M. : I '®OPYM' : UH®PA-M, 2018. ? 512 c. ? (CpeaHee
npodpeccuoHansHoe obpasosanue). - Pexum goctyna: http://znanium.com/catalog/product/918098

2. Hemuosa T. V. MNporpaMmmpoBaHune Ha A3blKe BbICOKOro YPoBHS. [porpamMmup. Ha a3bike C++: Y4. noc. /
T.N.Hemuosa v ap.; MNMoa pea. J1.I.M'arapuHoi - M.: N ®OPYM: MIHDPA-M, 2012. - 512 c.
http://znanium.com/bookread.php?book=244875

3. CononuHa, A. W. Lndpposas obpabotka curHanos. Mogenvposanue 8 MATLAB / A. V. ConoHuHa, C. M. Apby30B. -
CI16.: bXB-lNetepbypr, 2008.- 814 c.: un. - (Y4yebHoe nocobue) - ISBN 978-5-9775-0259-7.Pexum
noctyna:http://znanium.com/bookread.php?book=350520

7.2. [lononHuTenbHas nuTeparypa:
1. Namepenus B LabVIEW/bapaHE. /1., Mopo3oslO.B. - Hosocub.: HI'TY, 2010. - 162 c.: ISBN 978-5-7782-1428-6 -
Pexwum goctyna: http://znanium.com/catalog/product/546030

2. AHanu3 u obpabotka curHanos B cpeae MATLAB/ILetnHuHIO.N. - HoBocwmb.: HI'TY, 2011. - 115 ¢.: ISBN
978-b5-7782-1807-9 - Pexum goctyna: http://znanium.com/catalog/product/548133



BbinyCkHWK, OCBOMBLLNIA AUCUNNMNHY:
JlonxeH 3HaThb:

OCHOBHbIE (PYHKLMOHANbHBIE BO3MOXHOCTU COBPEMEHHbBIX YHUBEPCANbHBIX Si3bIKOB MPOrPaMMUPOBaHWNS BBICOKOTO
YPOBHSI

JlonxeH ymeTb:
MpuMeHATb NONyYEHHbIE 3HAHUS NS pelleHns 3a0a4 CBA3aHHbIX ¢ pa3paboTkoi nporpaMMHOro obecrneyeHus
JlonxeH snaners:

Bnanetb HaBblkaMu pa3paboTky NPOrpamMM B paz3nu4HbIX cpeaax nporpaMMupoBaHuns
JlonXeH NEMOHCTPUPOBATL CNOCOBHOCTb U FOTOBHOCTD:

Pewatb NnpukKnagHble 3aa4y ¢ NCNoJib30BaHNEM COBPEMEHHDBIX Cpe U A3bIKOB NporpaMMmnpoBaHus
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F. Block Diagram — TepMuHansl

— TepMmuHansl - 3T0:
* [lpegctaBneHne o6bLEKTOB NULIEBOW NaHenn Ha Brok-
anarpaMmme

 [lopTbl BBOAA 1 BbIBOAA, YEPES KOTOPbIE
ocyulecTBnaeTcs obMmeH nHpopmauumen mexay
NULEBOW NMaHesnbio 1 bnok-guarpamMmmon

 AHanoru NnapamMmeTpoB U KOHCTAHT B TEKCTOBbIX A3blKaxX
nporpaMmmmnpoBaHn4d
— BHelwHWn B1UA TepmMmnHanoB MOXHO U3MEHUTD,
BbIOpaB 1 nepekiovnB NyHKT View as lcon
KOHTEKCTHOIO MEHH Input

¢.,,,..5?[>_ _Ineut

Lb
=



F. TepMmuHanel bnok-gnarpammoil

[Determines the area of a triangle. |

Base (cm)
[Esi¥- Pt
Eo x
Triangular Multiplier
Height {cm) E
[(oBig———

Area (cm™2)

$OBL ]




F. Block Diagram — Y3nbl

— OObeKTbl BroK-AnarpamMmmbl, y KOTOPbIX €CTb BXOAbI U/UNnu
BbIXO/bl, U KOTOPbIE BbINOMNHAKT onepaLum npu 3anycke VI

— AHanoru BbickasbiBaHM, onepaTopoB, YHKLMIA U NoanporpaMmm
B TEKCTOBbIX A3bIKax NPOrpaMMmupoBaHnNs

— Y3namu moryT 6biTb PYHKLUMK, subVI U CTPYKTYPbI

Node

¥ s
ng? Etm) Area (cm”™2)
%> [%>—{pmE0)

Triangular Multiplier
Height {cm) 05
;""_": ’ Rl



F. Block Diagram — Y3nbl QQYHKLIUW

— basoBble onepaunoHHbIe 3NeMeHTbI LabVIEW

— He nmetloT nuuesoun naHenu nnu brnok-
anarpamMmmbl, HO UMELOT NaHeNb NoAKMIYEHNS

— J1BOMHOW LLENYOK TONbKO BblAenaeT yHKLUMIO,
HO He pacKpbIBaEeT ee, Kak B VI

— OOH NKOHKU — BrneaHO-XenTbiN

2>



F. Block Diagram — ¥Y3nbl SubVI

— SubVI - 29710 VI, KOTOpblE co3aalTCcHa Ans
NCNONb30BaHMA BHYTPU OpPYyrux Vi

— JTtobon VI noTeHumanbHO MOXET ObITb UCMOMNb30BaH B
KayecTBe subVI

— Ecnun wenkHyTb gBaxabl nNo subVI Ha brnok-anarpamme,
TO MOXHO YBMOETb NULEBYIO NaHernb 1 brok-
onarpamMmmy subVil

* B BepxHeM npaBoMm yrny NMLEBOM NaHenn HaxoaAnTCs UKOHKAa
Tekyuiero VI

« OTa MKOHKa U rnosiensieTcst Ha bnok-guarpamme, korga Vi
nomeLlyaeTca Ha bnok-guarpammy B kKadecTBe subVi

Write To Spreadsheet File,vi




F. Block Diagram — ¥Y3nbl SubVI

— Express VI — cneymanbHbIX TUM subVI
* TpebytoT MUHUMYMa COEANHEHUN,

NOCKOMbKY UX KOHQOUTYPUPYIOT C MOMOLLLIO

OnaroroBbix OKOH
» KoHurypauuto Express VI MOXXHO
COXpPaHWUTb, KakK subVI
— IkOHKKM Express VI Ha briok-guarpamme
OKPY>XEeHbI roflybbiM norem

]

Elapsed Time

v

v v

Time has Elapsed »
- [ -4 b

»




F. Block Diagram — IkoHkn/Paclumnpsiembie
y3nbl

m’: ..... >

H > »
»
» ﬂs ..... > m’s ..... >
g o » o
H
»
> »

IP

Perror in (no error)

|>

4
» reset signal
» sampling info
»  signal type
PSOUSEE WavEe i1k
error out 4
' | »

signal out »




Cmpykmypabi

¥ Programming

* C NomoLLblO CTPYKTYP MOXHO

OCYLLECTBUTb nosTopel:lme =
OTD, eJ'I b H bl X L‘| a CTe M F‘f’ Whll:eut'wp Timed Struct...
rl po rpa M M bl ’ B bl rl OJ-I H e H M e TO M Cas'éure Event :truct... In P'Iacp_qu.le...
NN MHOW YacTu nporpamMmmbl B o o0

3aBUCUMOCTM OT Kakoro-nnbo =" "e" "

yCJ-IOBMﬂ’ Bbl I-IOJ-I HeH Me Conditional ... Formula Node Shared Va:ia...
o X
I-I po rpa M M bl B CTpO ro Local Variable Glebal Varia... Decorations

onpeneneHHoM nopagke
e Functions => Structures



While Loop

Functions - Programming - Structures -
While Loop

Yucno A




Loop Iteration ([NoBTOpeHue uukna). VIMeeT OOWH KOHTAaKT,
pacrnofioXeHHbli cnpaea — BbIXO4, 3HAYEeHWe KOTOpOro
COOTBETCTBYET KONMUYECTBY BbLINOMHEHHLIX MOBTOPEHUIA UUKNA.
CuHulu yeem TepMuHana n KOHTakTa rnokasblBaeT, YTO BbIXOAHOE
3Ha4YeHue npeacTaBneHo UernbiM YACIIOM.

Loop Condition (Ycnosue uukna) TepMuHan ycrnoBusi Bbixoaa u3s
uukna. imeeTt oauH KOHTaKT csreea — Bxod. OH MoxeT paboraTh B
ABYX peXxumax:

a) Stop if True (ocTaHOBUTb, ecnu WCTUHHBLIA) — UMKN
npepbiBaeTcsl, €Cnu Ha 3TOT TepMUHan nOCTynaeT 3HavyeHue
byneson nepemeHHon True (CTUHHBIN).

©) Continue if True (npogomkatb, ecnu WCTUHHBLIA) — UUKN
NPOAOMKaeTCa A0 TeX Nop, NoKa 3Ha4YeHue 3TOro TepMuHana —
True. 3eneHblil UBET TepMUHaNa M KOHTakKTa MOKa3blBaeT, 4To
dopMaT AaHHbIX, NnepegasaeMbix emy, 6ysiee (Norm4eckKuin).






[ eHepaLuna maccuBa
nceegocnyYanHbIX Yncen
For Loop

Random Number (0-1)

i
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o b 1
45 149




Ckansp (oaHO 41cno)
OpHOMEpHbIM Maccus (BEKTOP)
[iBymepHbI Maccus
TpexmepHbin Maccue

YeTbipexmMepHbit Maccus



F. Block Diagram - [1poBoaHuku

= ,D,aHHbIe MeXAY obbekTamu 6J'IOK-,£ll/|al'paMMbl nepenarTcAH
Mo NpPoBoAHUKaAM

* [IpOBOIHVKM UMEIOT pasHbi CTUMb, LIBET U TOMLLMHY,
KOTOpble 3aBMCAT OT TUMNa JaHHbIX

 OBopBaHHbIN NPOBOAHMK BLITMAANT, Kak YepHas
NYHKTUPHAsA NIMHUSA C KpacHbIM X nocepeanHe

— 5 -DBL Numeric Integer Numeric String

”1DArray , = f S
yi

— RARKRARRAN

( ,_____. — — o |



F. Block Diagram — CoBeTbl ANl coegnHeHnn

— HaxmuTe <Ctrl>-B, 4TOObI yOanuTb Bce
pa3opBaHHble NPOBOAHUKM

— LLlenkHmnTe npaBon KHOMKOW MbILLN U BblIDEpUTE
Clean Up Wire Ona namMeHeHua mapLupyTa, no
KOTOPOMY MPOXOA4MUT NPOBOOAHUK

= Numeric Mumeric
== [
PIEL (= »oEI
)

Cleaq Up Wire
Credt® Wire Branch
Delete Wire Branch

Insert [ 2

v

Mumeric Palette
Create | 2

Probe
Custom Probe >
Set Breakpoint

Description and Tip...




F. Block Diagram — CoBeTbl AnS
coeguHEeHUN o

Mcnonb3ynte MHCTPYMEHT Clean Up Diagram
(NpuBeCTU B NOpAOOK Anarpammy) ans
ynopsiaoveHns NnpoBOAHNUKOB U OOBLEKTOB C LENbIO
yny4dlleHna YuTaemocCTun

1. Bblgenute pparmeHT 6rnok-guarpamMmmebl
2. WenkHnTte no kHonke Clean Up Diagram Ha naHenu

T R - AnarpamMmmbl s
A \ 1
,leo] Minutes | : .PEU.“.: )
: P al E _____
g B ToslTmenseonds [ feR) B
| | % iMinutes
Total Time in Seconds - ﬁ I Total Time in Seconds ot ﬁ GE=2F
’ | : i ? I.-;-!
——= 1 o
: : 'I:i_ =5
, Seconds ! :_c_nu_rs_,l
| » Bl | [ l_._ _ ar
: 13600

—_— I
{3600 | Hours
] |



|. [ToTOKOBOE
nporpamMmmMmmpoBaHme

LabVIEW NCNOJ1b3yEeT MOAEJ1b NOTOKa AaHHbIX
ang ynpasneHusa ncnosiHeHmnem Vi

— Y3en BbINOMHSAETCS TONMbKO, Korga gaHHbIe
AOCTYMNMHbI Ha BCEX €0 BXOAHbIX TEPMUHAJ1aX

— Y3en nepenaet AaHHble Ha BbIXOOHbIE
TepMUHanNbI TONbKO KOraa 3aBepllaeTcs
NCMOJ Nl_]mberf -

= Result
v D DB

MNumber 2 |
T S0.00



l. I'loTOKOBOE
nporpaMmmMmpoBaHne —
KOHTPOIbHbBIV BOMPOC

Kakow y3ern BbINOSIHAETCS NepBbIM:

a) Add
b)  Subtract Numbf i > Result 1
c) Random Number | > =
. humber 2
d) Divide (Dbt 2
e) Sine

Nunjb.er 3

Number 4
DLy




|. [ lOTOKOBOE
nporpammupoBaHne — OTBeT

er ot BRI RRARHEIM BONPOG

N_umber 1

KakoW y3en BblnonHsaeTcs nep (o6 » [ vp;e,?“'“
a) Add-e03MOXHO Number 2
b)  Subtract — onpedeneHHo k= &
c) Random Number — 803MO
d) Divide — 803MOXHO N.Um:bf 5 > F:e_?“'t 2
e) Sine —onpederieHHoO Hem 5 |

Number 4
»



3anuncb B hann
Functions - Programming - File I/O Write to Spreadsheet

File):

format (%.3f) 1

file path {dialog if empty)
2D data = EE

new file path (Mot & Path ...

|

1D data — :
append to file? (new file:F) -~ :
Eranspose? (NoiF) ;
gelimiter () s———se——

Mpoueaypa Write to Spreadsheet File no3sonsieT ObICTPO COXpPaHWUTL
WHTEpEecyllmMe Hac J[daHHble B TeKCToBbln awn. [lpu 3TOM OHa
aBTOMartu4yeckn BbINOMHAET HECKONbKO MocneaoBaTeribHbIX Onepauui:
1) npeobpa3syet maccus Yncen B cTpoky cumonos (ASCIl kogos cuMBONOB);
2) co3gaet han Ans 3anucu 3TUX YUCen Ha XEeCTKOM AUCKE KOMMbKTepa;
3) 3anucbiBaeT CTPOKY CUMBOIOB B 3TOoT dann;
4) 3aBepwaeT paboTy C AUCKOM — 3aKpbiBaeT hann.



Bxoab!:

1. format (%.3f) — copmat (cTpoka, onpegensiouwass opmaTtupoBaHue
BbIBOAUMbIX AaHHbIX). Tun gaHHblXx — String (CTpOKOBasi nepemeHHasl) —
CUpEeHeBbIn NpPoBOAHMK. 10 yMONYaHuio NpUHUMaeT 3HadeHue: % — KoY
CTpoOku thopmara, .3 — Tpu 3Haka nocne 3ansTtoun, f — dopmar ¢ nnasawLiemn
TOYKOMN.

2. file path (dialog if empty) — nyTb K hainy (ecnu He NOAKNKYEH —
nokasbiBaeT auanorosoe OkKHO «CoxpaHutb dann»). Tun aaHHbix — Path
(NyTb K dpanny, ccbifika) — CUHEe-3eNeHbIN NPOBOA.

3. 1D Data — opHOMepHble AaHHble (OAHOMEpPHbIA Maccus, BekTop) 1D ot
aHrnunckoro 1 Dimension — ogHO u3amepeHue. Tun aaHHbix — Double —
OpaHXeBbl NpPoBOA.

4. 2D Data — pnsymepHble AaHHble. Tun AaHHbiX — Double — opaHXeBbln
npoBoA.

5. append to file? (new file:F) — nob6aeuTb K (CywiecTeyowemy) anny? (no
yMOMN4YaHui — co3gatb HOBbIM pawnn, False). Tun gaHHbIX — Boolean —
3eneHbi NPoBOA U 3HaK BONpOCa B Ha3BaHUM TepMUHana.

6. transpose?(no:F) — TpaHCNOHUPOBATL? (MO ymonyaHuio — HeT, False).
Tun gaHHbIX — Boolean — 3eneHbli NPOBOA M 3HAK BOMpOcCa B Ha3BaHwuu
TepMuHana.

7. delimiter(\t) — pasgenutens (ctondbuos B Tabnuue) (N0 ymMOnN4YaHuo
cumson Tabynsuuu Tab, nokasaH B npuHsTom B LabVIEW backslash code
(kope obpaTtHon kocon 4YepTbl) — \t). Tun AaHHbIX — String (cTpokoBas
nepeMeHHast) — CUpeHeBblii NPOBOAHMK.
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AnemMeHTbl A3blka C/C++



dannbl

» TekcToBbIN pann — dpann, cogepxaLlmm TEKCT,
Pa30bUTLIN HA CTPOKM NAapOU cneumnarnbHbIX KOOOB:
«BO3BpaT KapeTkn» (0x13) n «nepeBo CTPOKM» (0x10).
Ecnu dpann oTKpbIT B TEKCTOBOM peXxume, To npu
YTEHUN N3 TaKkoro dpanna KoMoMHaLUMS 3TUX KOJOB
npeobpasyeTcd B 0aAnH cMMBON’\n’ — nepexo K HOBOW
cTpoke. [1pun 3annucn B oann ocyLleCcTBNAETCSH
obpaTHoe npeobpa3oBaHue.

* buHapHbIn dbann — dann, n3 KoToporo 6anThbl
CUMTbIBAOTCS U BbIBOOSATCS B NepBOHa4YanbHOM BUae
6e3 kakux-nndo npeobpasoBaHuin. Ecrin TpebyeTtca
yKasaTb Ha Takou paunn, To K napameTpy obasnserca
bykBa b. Hanpumep: rb, unu wb, nnu r+b. B HEKOTOPbIX
KOMMUAATOPaxX TEKCTOBLIN PEXNM ODMEHa
ob03Ha4vaeTcsa OyKkBOU t, T.€. 3aNNUCbIBAETCA r+t UINHK rt.



PyHKUMKN YTeHUSA U3 (panna n 3annucu B dpamn:

fputc(nepemeHHas Tnna char, ykasarternb Ha pann) — NOCMMBOSIbHas 3anucb AaHHbIX B hann
fgetc(ykasarenb Ha dpann) — NOCUMBOISIBHOE YTeHME U3 panna

fputs(nepemeHHasn TMna CTpoKa, ykasaTtenb Ha (hais) — NOCTpOYHas 3anucb AaHHbIX B hann. 3anucbkiBaeT B hann CTPOKY, HO B
KOHLIe He foBaBNAeT CUMBOS OKOHYaHUS CTPOKMW.

fgets(mnepemMeHHas TMna CTpokKa, AJSIMHa, ykasaTenb Ha doans) — NOCTPOYHOE YTEHUE JaHHbIX U3 hanna. HYnutaet CTPOKy Liennmkom
[0 CMMBOIIa HOBOW CTPOKMW, eCnn ee ANnHa He NpeBbILLaeT 3HavYeHns napamMeTpa «anuHa» MMHyc oguH cumeon. lNapametp
«ANUHa» 9BSeTCA LenbiM YUCOM UK LeNoYMCNEeHHON NepeMeHHON, yKasblBatoLLen MakcMManbHO BO3MOXHOE KONMYeCTBO
CYMBOJIOB B CTPOKe

fprintf(yKasaTenb Ha pbann, cTpoka doopmara, CNMCOK NepeMeHHbIX) — PopMaTUPOBaHHbIW BbIBOL, CUMBOSOB, CTPOK UKW YMcen B
drann

fwrite(ykasatens Ha 6ydbep xpaHeHus AaHHbLIX, pa3mep aneMeHTa, KOnmyecTBO arIeMeHTOB, ykasaTenb Ha daiin) — 3anuck
3aflaHHOro KonmyecTsa 6noKoB AaHHbIX onpeaeneHHon AnvHel n3 6ydepa B hann

fscanf(ykazatens Ha dpaiin, cTpoka dhopmaTa, cnmcok nepeMeHHbIX) — POpMaTUPOBAaHHbIN BBOJ CUMBOMIOB CTPOK UMK Yncen 3
danna.

fread(ykasaTtenb Ha Bydep pasmeLLeHns AaHHbIX, pa3Mep areMeHTa, KONMYeCTBO ANEMEHTOB, YKa3aTernb Ha ain) — YTeHne
GnoKoB AaHHbIX 3a4aHHOIo pa3mepa B ykazaHHOM Konn4yecTse 13 hanna B bydep.

feof(ykazatens Ha daiin) — yHKLMS onpenensierT, AOCTUrHYT N KoHeL dparna. Ecnu Tekywasa nosnums ABnseTcs KOHLOM
drarna (EOF), TO pyHKUMSA BO3BpaLLaeT HeHyNneBoe 3HaYyeHne, B MPOTUBHOM criyvae Bo3Bpatiaetcs 0.

fflush(ykasatenb Ha hann) — npuHyauTenbHas odncTka bydepa BbiBOAa NyTeM nNepenadn cogepxmmoro Ha B3Y
remove(UMs panna) — yaanset dpann. PyHKUNSA remove() BO3BpaLLaeT 0, ecriv pans ycnewwHo yganeH

rename(CTapoe UMS, HOBOE UMS) — MepenMeHOBbIBaET hann Unv OUPEKTOPUI0, YKasdaHHYI0 B napamMeTpe «CTapoe UMsi», 1
nprvcBaMBaeT UMS, YKkadaHHOE B NapaMeTpe «HOBOE NMS». Takke MOXET NPUMEHATLCS ANa nepemMeLLeHns danna.
fseek(ykasaTenb Ha ghans, KonnudecTBo 6anT, HaYano oTcyéTa) -- yCTaHaBNMBAET yKasaTeNb TEKYLLEN NO3uLnn B hanne.
KonuyectBo 6anT oTCUMTBLIBAETCA OT 3HAYEHMSA NapaMeTpa «Hayarno oTcyeTa», OHO onpeaenseT HOBoe 3Ha4YeHWe yKasaTtens
TeKyLLen No3nLmMmn, a Ha4yaro oTcHeTa - 9TO OAUH U3 CnefyLnX MakpoCcoB: Havano anna (SEEK_SET), TekyLas no3vumsa
(SEEK_CUR), KOHeL|

anna (SEEK_END). O6bl4HO AaHHasa OyHKLMSA NPUMEHSIETCSA TONbKO Ans GuHapbix dhannos.



[Tpumep

* B nporpamme co3aaTtb TEKCTOBbIW dhaunn ft,
cogepxalnn n cnyyvyamHbiX LenbiX Yncern.
CuuntaTb 4Yncna u3s ft, nogc4ymnTaTb cpeaHee
3HAa4YeHune BCEX YNUCEN U 3annucaTb B
bnHapHbIN pann fd Bce Yncna meHbLle
9TOro cpeaHero 3Ha4YeHus.



E #include <stdlib.h>

$#include <stdio.h>
#include <time.h>
#include <conio.h>
#define A 1

- ¥define B 100

E int main(void)

{

FILE *in, *out;
int i,s,n,c,%a;
printf ("N=").;
scanf ("3d",&n);
if((in=fopen("ft.dat","w") )==NULL)
{
printf ("Cannot open input file.\n"):
return 1;
}
grand (time (NULL)) ;
for (i=0;i<n;i++)

{
if(i=(n-1))
fprintf (in, "3d",A+rand () $B) ;
else
fprintf (in, "$d\n",A+rand () $B) ;
}

fclose(in):;



a=(int*)calloc(sizeof(int).,.n):;

if((in=fopen("ft.dat","xr") )=—NULL)

{
printf ("Cannot open input file.\n"):
return 1;

}

i=0:s=0’

if (a!=NULL)

{
while (!feof (in))
{
fscanf (in, "3$d",&af[i])
s+=afi]:
i++;
}
}
else
{
printf ("OPS\n") ;
return 2;
}

s=(int) (s*1.0/n+0.5) ;

printf ("sd\n",s):

if( (out=fopen("fb.dat", "wb") ) =—=NULL)

{
printf ("Cannot open input file.\n"):
return 1;

}
for(i=0;i<n;i++)
{
if(s>afl[i])
{
fwrite(a+i,sizeof (int),1,o0ut);
printf("sd\n",a[[i])
}
}

fclose(in);free(a):fclose(out);betch():
return O;



| #include <time.h>
#include <iostream>
$#include <fstream>
¥define A 1

-#define B 100
using namespace std;

| int main(void)

{

int. . i,8;,Dn7
setlocale (LC ALL, "rus"):;
cout<<"BeemuTe KOoIMYEeCTBO uMcen:";
cin>>n;
ofstream fout ("ft.dat"):;
if(!'fout)
{
cout<<"\n Heness cosmaTe damn";
return 1;
}
srand (time (NULL) ) ;
for(i=0;i<n;i++)

{
if (i==(n-1))
fout<< (A+rand () %B):
else
fout<< (A+rand () £B)<<"\n";
}

fout.close();



int *mas = new int [n]:;
ifstream fin("ft.dat"):;
s=0;
faor (i=0:;i<n;it+t)
{
fin>>mas([i]:
s+=mas[i]:
}
fin.close():
s=(int) (s*1.0/n+0.5);
printf ("S=%d\n",s):
ofstream foutl ("fb.dat",ios::binary|ios::out);
if(!foutl)
{
cout<<"\n Henz3s cosmars dama";
return 1;

}
for(i=0;i<n;i++)
{
if (s>mas[i])
{
foutl.write((char *) &mas[i], sizeof(int)):
cout<<mas[i]<<"\n";
}
}

foutl.close () ;free (mas) ;system("pause”);
return 0;



]/ *Uresne maH=HEHX M3 dalna B Maccue. KonaMuecTEO OaHHHEX
HEeM3ESCTHO. $aWn OTKPHEASTCH OEaXIOH:

CHayYaJsla oA BHYMCISHUMA KOINMYESCTEO 3IJISMEeHTOE B damne,
k 3aTeM - 0N CYMTHEAHMA OaHHHX B OMHAMUYSCKMM MaCCUB.*/
char * fileName="ft.dat";

ifstream fin(fileName)

int r,n=0;

while (!fin.eof())

{

fin>>r; n++;

}
Jfin.close ()

int *mx= new int [n]:

ifstream fin2 (fileName);

for (int i=0;i<n;i++) fin2>>mx([i]’

fin2.close():
-for (int i=0;i<n;i++) cout<<mx[i]<<" ";



[ private: void GoHarvest() {
‘ int xx,yy,rr,aa;
It meriee —TargetX&&Y——’l'érggtYl {\‘ \S DAGE
A rr—DramOre()( Y,(MaxLoqé Load));
Load+=rr;
intf("Fhi _TotalLoad+=rT;
BT(X, Y.C ' GatheredSometh‘lngl—rr
rr++){
‘&ﬁm‘? %ﬁégtjga—o aa<=2.1; aa+=(.19/rr) {
I, C I the e ”xx (X+(rr*sm(aa*P|))+5),
‘ = (Y + (rr*cos(aa*Pi))+.5);
if((xx>=0&&xx<320)&&(yy>=0)&&(yy<200)&&pget(xx,yy)<250) pset(xx,yy,OreValue(xx,yy));

10

or(-c= 0 :g<mi ¢+
} R IR (

JelseA{ st cos A AL
forl d'<0 pset(TargetXTargetY254), c H O B bl
: MoveTo(TargetX,TargetY);

|f(TargetX<X) $
‘ xx—Tar,get)[.,

Mt A

)o<=(320 TargetX)

"Yelse{

}
|f(TargetY<Y){ ‘
yy=TargetY
Yelse{ \_icna,
yy7(200-TargetY);
} Sy B
Haeris‘\t;sg"r"t(pow(xx,Z)+p9W(|yy,'2));
} J E=(OreValue(’ otX, Ta
public: int Status() {
return status; _ =
} EC = ey gp nefded
public: int LLoad() { WP
return LastLoad;
}
public: int TLoad() {
return TotalLoad;






Knaccbl 1 00ObeKTbl

. B OOI1 BBogutcsa noHsaTne Knacca — nonb3oBaTenbCKOro Tuna
OAaHHbIX, 00beAVHSAOLWENO AaHHbIe U MeToAbl NX 06paboTkm
. OO6BLeKkToM Ha3bIBaeTCsl IK3eMNIIAp Kacca
. Cobaka — aTo knacc

. Cobaka XXy4ka u3 3 nogbesga — 310 oﬁbeKT NpeacTasnTent 1nu
9K3eMm cca «Co6a|<a» =




driveTo(you, work);

you.driveTo(work);

OObekTbl UMEoT ABa OCHOBHbIX KOMIMOHEHTA.

Cnmncok COOTBETCTBYHOLLIMX CBOWCTB (Hanpumep: Bec, LBET,
pa3mep, NPOYHOCTb, dopMma n T.4.).

[NoBeneHne, KOTOPOEe OHU MOTYT NPOSABAATb (HanNnpUMep:
OTKpbIBaTb YTO-NNOO, AenaTb YTO-TO U T.4.).



struct DateStruct

{
int day;
int month;
int year;

}i

void print(DateStruct &date)
{

)

std: :cout date.day

int main()

{

DateStruct today {

today.day -
print(today);

date.month

date.year;




class DateClass

{

public:
int m_day;
int m_month;
int m_year;

void print()
{

}

std: :cout m_day = m_month

main()

DateClass today {

today.m_day
today.print();




class Employee

{

public:
std::string m_name;
int m_id;
double m_wage;

void print()
{
std: : cout

Employee john { "John", 5,

Employee max { "Max", 6,

john.print();
std: :cout<<std::endl;
max.print();




[1aHHbIe OObEKTA (MEepEMEHHbIE
o0bekKTa, YNeHbl-AaHHbIE)

YUneHbl-gaHHbIe (data members) xpaHAT BCIO
Heobxoamnmyto MHpopmaunto ob obvLekTe,
dOpPMMPYIOT Er0 COCTOAHMNE, XapaKTEPUCTUKM U T.1.
. VlameHeHune cocTosiHnS obbekTa unum ero

XapaKTePUCTUK CBA3AHO C M3MEHEHNEM JaHHbIX, B HEM
coaepKallmxcs



MeToabl Knacca

Knacc MmoxXeT cogepxaTb oguH nnu bonee metonoB, No3BonALWNX
OCYLLECTBMNATb MaHUMyNAUNIO AaHHbIMW OObEKTa

MeTtopn o6bekTa — NporpaMMHbIA Ko, BbIMNOSIHEHHbBIW B BUAE
npoueaypbl UM yHKUUN, pearnpyrowmmn Ha nepegady oobekTy
onpeaeneHHoro cooodLeHns

Bbi3oB meToga obbeKkTa MOXeT npmnBoaAnNTb K UISMEHEHUIO €I0
COCTOAHUA (3Haqu|/|e L-IJ'IeHOB-,EI,aHHbIX), d MOXET U HE NPMUBOOUTDb

. Mpumep 1: nouck n 3ameHa TeKCTa B JOKYMEHTE
. Mpumep 2: npoBepka NpaBonNMcaHust TEKCTa JOKYMEHTA



[lpumep: TpeyronbHUK

CBoucTtBa

. KoopauHaTtbl BepLlnHbl A

. KoopaunHaTtbl BepLimnHbI B

. KoopguHatbl BepwinHbl C

. [Mnowagb

. [lepumetp

. KoopauHathbl LeHTpa BMMCAaHHOU OKPYXXHOCTU
MeToabl

. [lepemecTuUTh B 3a4aHHOM HanpaBieHUn

. OTmacwTtabupoBaTb
. [loBepHYTb BOKPYr 3a4jaHHON TOYKU



F9
class Point
{
public:
double x, y;

i

class Triangle

{

public:
double GetArea();
double GetPerimeter();
Point GetCenter();

void Move(double dx, double dy);

void Scale(double sx, double sy);

void Rotate(Point center, double angle);
Point p@, pl, p2;




BaxxHeunwine npuHuunsl OOIT

- AbcTpaKkumsi AaHHbIX
- MIHKkancynauus
. HacneposaHue
- [Monnmopdonsm



AOCTpaKkuust gaHHbIX

Ob6beKTbI NPpeacTaBnAaAlT HENOMHYO MHdOPMAaLNIO O
pearibHbIX CYLHOCTAX NpeaMeTHON obnacTu

. AGCTpaKuus No3BonseT oneprupoBaTb C 0ObEKTHOM Ha
YPOBHE, ajeKkBaTHOM peLlaeMon 3agade

. BbicokoypoBHeBble obpalleHns K 00beKTY MOryT

obpabaTbiBaTbCS C MOMOLLLIO BbI30Ba (PYHKLNN U
METOA0B HMU3KOIo YPOBHS



MHKancynayus

UHKancynsaumsa - cnocobHOCTL 0ObeKTa CKpbIBaTh
BHYTPEHHEe YCTPOMCTBO CBOMX CBOUCTB U METOO0B

. CornacHo gaHHoOMY NPUHLUMNY, Klacc OOMKeH
paccMaTpuBaTbCs Kak YepPHbIN ALUK
BHellHWU nonb3oBaTernb He 3HaEeT AeTanm peanusauum
obbekTa 1 paboTaeT C HUM TOSbKO NMyTeEM
npeaocTaBneHHOro 00 bEKTOM UHTepdenca
. CnepoBaHue gaHHOMY NPUHLUMNY MOXET YMEHbLLUUTb
4YMCIO CBA3EN MeXay Knaccamu U ynpoCcTUTb UX
He3aBUCUMYIO peanusauno, MoanguKaumno 1
TeCTUupoBaHue



OrpaHun4yeHue goctyna K
OAaHHbIM 1 MEeTodaM Knacca

[ocTyn K gaHHbIM U MeTOA4AaM Kriacca U3BHE MOXET
ObITb OrpaHnyeH

. PexomeHayeTca 3anpewiartb AOCTYMN K AaHHbIM Knacca
B 0O6xo4 ero MeTonoB

[1na pasgeneHns npae 4OCTYyna K nofsm Knacca
NCMOSb3YHKTCA KI4yeBbie CroBa

. public:

. private:

. protected:



[TybnunyHbie (public) nons
Krnacca

Public-meToabl n gaHHble Knacca onpeaenstoT ero
NHTEepdenc

. OOCTYN K HAM BO3MOXEH 13 NMobor YacTtu koaa

. Heobxoammo nomelatb B public-pasgen knacca
TONMbKO HEODOXOAMMBbIN HADOP METOAOB, BbIMOSTHSOLLINX
BbICOKOYPOBHEBLIE Ornepaunm Hag oObEKTOM Kracca



3aKpbIThblie (YacTHble) nons
Knacca

Private-gaHHble 1 MeToabl Kracca onpeaensatoT ero
peanun3ayuio

o ﬂ,OCTyI'I K HAM pa3pelleH ToJribKoO N3 MeTogoB AaHHOIO
KImaccCa

. PekomeHayeTcs Bce AaHHbIe Knacca genartb
3aKpbITbIMM, X 00PabOTKYy OCYLLECTBNATL BHYTPU
METO/0B

. 3akpbITble MeToAbl Knacca 0ObIYHO UCMOSIb3YTCA
NyoriMYHbLIMM MeTo4aMM, pellaa BHYTPEHHME 3a4aun
Kracca



3aluumLleHHble nonsa Knacca

Protected-gaHHble N MeTOOLI ONpenensatoT
NHTepdEeNc anga Nnpon3BO4HbIX KMaccoB

. [ocTyn K HUM paspeLleH N3HYTPU METOAOB JAaHHOIO
Knacca n BCex ero noToMKOB

. B 3alyuuieHHon 3o0He pa3mMeLllaoT MeToabl, KoTopble
He OOIMKHbI ObITb BUOHbI CHaAPY»XK Knacca, HO
peannsaunsa KOTOpPbIX MOXeT ObITb NepeonpeneneHa
UNu ncrnonb3oBaHa NPOM3BOAHbIMU Knaccamm



class DateClass // YneHbl kracca SBnsTCS 3aKPbITbIMU MO YMONYaHMIO

{

int m_day; // 3aKpbITO MO YMOYaHUIO, 4OCTYMN MMEIOT TONbKO Apyrmue
YyreHbl Knacca

int m_month; // 3aKpbITO MO YMONMYaHWUIO, AOCTYN MMEKOT TONbKO Apyrue
YyreHbl Knacca

int m_year; // 3aKpbITO MO YMON4YaHWo, AOCTYN MMEIOT TONbKO Apyrne
YyreHbl Knacca

I

int main()

{

DateClass date;

date.m_day = 12; // ounbkKa
date.m_month = 11; // owunbKa
date.m_year = 2018; // oundKa

return O;




class DateClass

{

public: //
int m_day; // OTKpbITO, A4OCTYN MMeEeT Ntodon 00bEKT
int m_month; // OTKpbITO, 4OCTYN UMEET Nobon 06beKT
int m_year; // OTKPbITO, AOCTYN MMEET JIt0O0N OOBLEKT

I

int main()

{
DateClass date;

date.m_day = 12; // OK, TaK Kak m_day UMeeT crneundunkatop goctyna public

date.m_month = 11; // OK, Tak Kak m_month nmeeT crneumdmkaTop JocTyna
public

date.m_year = 2018; // OK, TaK Kak m_year UMeeT creumdmkaTop gocTyna public

return O;




class DateClass
{
int m_day;
int m_month;
int m_year;

public:
void setDate(int day, int month, int year)

{

m_day = day;
m_month = month;
m_year = year;

}

void print()
{

}

std: :cout m_day

} &

int main()

{

DateClass date;
date.setDate(12,
date.print();




HacnenooBaHue

HacnenoBaHue No3BONAET OonMcaTb HOBbIU Kracc Ha
OCHOBE Y>Xe CYLLECTBYIOLLEINO poANTENIbCKOro
(6ba3oBoro) knacca

. Knacc-notomok MoxeT 0obaBuTb CBOU COOCTBEHHbIE
CBOWCTBA M MEeTOoAbl, NOS1b30BaTbCA MEeToa4aMmn U
cBOMCTBaMM 0a30BOIro Kjiacca

. HacrnepgoBaHue no3BonsieT CTPOUTb NeEPaAPXmUN KIilaCCoB



[ Ipnmep

class Plane

{

public:
void TakeOff () ;
void Fly() ;
void Land() ;

private:
double m fuel;

};

class MilitaryPlane : public Plane

{
public:
void Attack () ;

private:
intm;ammo;

};



[Tonumopdunsm

MMonnmopdunaMom Ha3bIBalOT SABMEHNE, NPU
KOTOPOM KacCbI-MOTOMKU MOTYT U3MEHATb
peanusauunio MeToaa Krnacca-npegka, CoxpaHas

ero nHTepgeunc

. MNonnmopdunam nossonaetT obpabartbiBaTb OOBHLEKTHI
KI1aCCOB-MOTOMKOB KakK OgHOTUMHbIE OOBLEKTHI, HE
CMOTPSA Ha TO, YTO peanunsaunsd METoOO0B Y HUX MOXET
pasnuyaTbCcy



class Shape
{
public:
virtual double GetArea()=0;
}i

class Rectangle : public Shape
{
public:

virtual double GetArea ()

{
return width * height;

}
private:

double width, height;
};

class Circle : public Shape
{
public:
virtual double GetArea ()
{

return 3.1415927 * radius * radius;
}
private:
double radius;

};




Pa3mMmelleHune KnaccoB B
Pa3NNYHbIX Pannax

OBLENPUHATON NPAKTUKON SIBIAETCS
pa3mMeLleHne o0bSIBNIEHNA KITaCcCOB B
3arofioBoYHbIX pannax .h, a nx peanusaunm — B
doannax .cpp

. [loBbiweHne MOAOYJINbHOCTW MPOEKTAa

. KaxabIn Knacc MOXET ObITb NOAKMNIOYEH OIS
OanbHenLero ncnofb3oBaHust NpPM MOMOLLIN
avpekTmebl #include “ma 3aronosBo4vHoro panna’

. [lpn BHECEHUN N3MEHEHNN B peanusaunto metoaa
Krnacca nepekoMmnunaunm nogBeprHyTCca TONbKO
N3MeHeHHble doannbl



[Tpnmep

date.h

class Date

{
public:
void Next () ;

void Print () ;

private:

int m day;

int m month;
int m year;

date.cpp

#include “date.h”

volid Date: :Next ()
{
//

void
Date: :Print ()

Y&k //

}

main.cpp

#include “date.h”

int main ()

{
Date datel;
return 0;

A




VIHMUmanmnsauna sakdemnnapa
Knacca

[na nHuymanmnsaunm coctossHMA obbeKkTa B
MOMEHT ero co3gaHusa cyLlecTByeT crneuunanbHag
dYHKUNA — KOHCTPYKTOP

KOHCprKTOp MMeET TO Xe NMA, HTO N UMHA KJlaCCa

Tun Bo3BpaLLaemMoro 3Ha4eHua ans KOHCTPYKTopa He
yKasblBaeTcs (aaxe void)

KOHCTPYKTOP BbI3bIBAETCA B MOMEHT CO3[aHUS
aKk3emMnnsapa kracca (0b6bsBNeHne nepeMeHHON
Kriacca unu BbI30B ornepaTtopa new)

Krnacc MOXeT MMETb HECKOSNbKO KOHCTPYKTOPOB,
NpeaoCcTaBnsAoLWLMX pa3fnMyHble criocobbl
nHMumanun3aumum obbekTa



int main()

1

Boo bool = { 7, 8 };
Boo boo2 { 9,




KOHCTPYKTOP NO YMOJT4aHUIO

KOHCTpYKTOpP, HE MMELWNI NapaMeTpoB,
Ha3bIBAE€TCA KOHCTPYKTOPOM MO YMOMYaHUIO

. [Nonsa gaHHbIX B TAKOM KOHCTPYKTOpE
MHULIMANU3NPYITCA 3HAaYEHNAMM NO YMOMNYaHUIO

. Co3gaBaTb Takom KOHCTPYKTOP U He co3faBaTbh —
3aBUCUT OT KOHKPETHOW 3aa4u



class Fraction
private:
int m_numerator;
int m_denominator;

public:
Fraction()
{
m_numerator
m_denominator

¥

int getNumerator() { m_numerator; }
int getDenominator() { ' m_denominator; }
double getValue() { double>(m_numerator) / m_denominator; }

main()

Fraction drob; MaK KaK Hem HUKaK apzymermoB, mo BvizeBaemca KoOHC
std::cout drob.getNumerator() =l drob.getDenominator()




class Fraction
private:
int m_numerator;
int m_denominator;

public:
Fraction() // xoHcmpyk

{

m_numerator
m_denominator

AR MO POaNnaMOMmNo M ~ed 171 VMIOaNOaMOmN

Fraction(int numerator, int denominator-=1)

{

(denominator e);
m_numerator numerator;
m_denominator = denominator;

¥

int getNumerator() { ‘n m_numerator; }
int getDenominator() { m_denominator; }
double getValue() { double>(m_numerator) / m_denominator; }




int a(7); Ve
Fraction drob(4, 5);

int a(7);
Fraction drob(4, 5);

int a { ¥s unifor
Fraction drob {4, 5};







1. MaccuB 13 NorM4ecknx anemMeHToB (MaKpOqueeK, JTOrN4eckKnx

6r1oKkoB).

2. bnoku Bxoga-Beixoga (10).
3. JIMHUM CcBA3M MeXay HUMU U YCTPOUCTBO, KOTOPOE YNpaBnseT aTUMm

CBA3AMMN.



X

Bxronuule
nepeMeHHEE
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Bxonnaa

bypepran
cXeMa
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Buzonunaa

bydepnas
cXemMa

Cxema

popmupoBaHus

cemsen

g

Bxogu nporpaMMupoBaHEA

Puc.1 O6o6buweHHas cTpyKTypHasa cxema MINC.

3

sl
Buxonuue
nepeMeHHEe F

A

— F=AB

—X—X

ABC

__F=C




HDL (Hardware Description Language, pyc. A3bIk
onMcaHusa annaparypbl)
Verilog




a b cin

||

|

Full Adder

S cout

‘timescale 1ns / 1ps
module FullAdder (
input 3,
input b,
input cin,
outputs,
output cout );

assign {cout,s} =a + b + cin;

endmodule



¢\




Tabnuya 1. OCHOBHbIE XapaKTepuCTHKH cemeiictea MAX IT

Feature EPM240 EPM570 EPM1270 EPM2210

Nornueckue 3nemenTbl (LES) 240 570 1,270 2,210
JKBHUBaAJIEHTHbIE MaKpPOAYEHKH 192 440 a80 1,700

MakcuManbHoe KOJIMYeCcTBo 80 160 212 272

BbIBOJOB NOfib30BaTens
Monb3oBartenbckan Flash 8,192 8,192 8,192 8,192
namMaTb, out
t,py Corner-to-Corner 4.5 5:5 6.0 6.5
Performance (ns)
t,p, Fastest Performance (ns) 3.6 3.6 3.6 3.6







CosgaHue
HavYanbHOWU — 0T60p
NomynAaLun *
CkpewiusaHue
nepexon
KHOBOMY ‘
NOKOJNMTEeHH

MyTauua

¥

OTBeT

Puc.2. Bnok-cxema reHeTHYeCKoro anropuTmMa.

X X,

X3 Xy

Xs X6
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nsHec-nugepsbl B anoxy N = \jicroso

0 OTNIUYAeT PoCcCUNCKux pykosogutenein?!!
» ATUKA

/0 POCCHACKMX ANPEKTOPOB CYUTAIOT, YTO NPUHATHE
@ BHEOAPEHWE OTBETCTBEHHOCTM 3a aTuYHOe npumeHeHune NN -
; : g 6eaycnosHoe Tpebosanune ana nuaepa

Poccua 3aHANa NepBoe MecTo B Mupe ] @ B "o Taod Tou 3penus
R 0 % ampe

PUASPMNBAK KTODOE

NO aKTUBHOMY BHEADEHWNID

POCCUWCKUX pyKoBOagUTENEWN v

aKTMBHO BHEAPRIOT o - ' _. '
S pp—— ki /L A @ su3HEC-NPUOPUTETDI
B cpegHem nNo Mupy ' T &4 5 . !

3TOT NOKaaarens pases 22,3% JBE. . S d
' r ’ [oToBb yAENATE BpeMs ucnonsaosanuo Ui
'u 1%~ 4 . "
XY T iv, %o AN NOCTaHOBKM
R . . NPaBUNbHbIX uenen
(© OTBETCTBEHHOCTb AN ¥ 4
{ » - ‘ /0 ana paspaborkm
T W3 HUX BBIPA3NUNM KenaHue . " alkk, naen
% O nonyuurts nopaepxky npodeccuonanos ’ .
@ B cpeqHem No MMpy e e " "
ITOT NOKalaTens pased 67 3%

300/° roToBbli MHBECTUPOBATDL BPEMA ANA 4 o MNO3NTUBHOE OTHOLLEHWE K A

afanraunm K HOBbIM yCnosusam paboTol

@ B cpeguem No mupy
ITOY NOKAJATEN: Dasex 20 3%

Poccuitckme aupekTopa 3aHanu BTOPoe MecTo

NO YPOBHIO NO3UTUBHOID OTHOWEeHMA K A

n)/o AVPEKTOPOB CHUTAIOT, YTO TEXHONOrUSA NOMOXET

MM B WX YNPaBNeHYeCKOR AGATENbHOCTH




10. Paspabotumk NMO. BoT yKe Ha NpoTAXKEeHUU MHOTUX NET 3Ta CneynansHoCTb
NoNb3yeTCA NOBbLILLEHHOW NONYNAPHOCTLID, @ OCBOMBLLKE ee NMIAKN nonydyarT donblune
3apnnartbl. Pearmpya Ha noTpebHOCTL B pa3pabotuukax 10, pbIHOK Hayan npeanaratb
ansTepHaTUBbl — HEKOTOPbIe BEHAOPLI CTanu BbiNyCKkaTbk MHCTPYMEHTLI, He Tpebyulme
crneyvanu3npoBaHHbIX HABbIKOB NporpaMmMupoBaHua, uccnegosarenu Microsoft

n Kembpuakckoro yHuBepcuteta gaxe paspadoranu A-MHCTPYMEHT, KOTOPLIA MOXET
nucaTtb ko De3 yyactua yenoBeka. Kak n HaymHawue nporpammMmncTsl, OH YYUIcA
Cco3[aBaThb KO, OTTanknuBanaCh OT CYLECTBYHLLUX PELUEHUA.

Noka yto 310T MM He B COCTOAHMUM CO3AaTh HOBYH NPOrpammy C HynA, HO ecTb
BEPOATHOCTb, YTO CO BPEMEHEM OH CMOXET COKpaTUTL OTCTaBaHue OT NpodecCuoHanos.
[aHHble BLS nokassiBatoT, 4To paspaboruunku 10 no-npexHemMy oyeHb BOCTpeboBaHHaA
cneuuansHOCTb. B npownom roay cpeaHAan 3apnnara nporpaMmMucTa coctagnana

102,3 TiCc. gonn. Cnpoc Ha HUX BbipoC Ha 18%.






