1. ®opmupyeMble KOMIETCHIMH U HHAMKATOPHI UX A0CTHKEHHS 110 JUCHHUILVINHE (MOAYJIIO0)

Kon Conep:xanue

KOMIICTCHIIMH KOMIICTCHIIMH

Koa n HaumeHoBaHHe HHANKATOPpA TOCTUKCHUSA
KOMIICTCHIMHU

Croco0€eH UCII0IB30BaTh
SI3BIKK TIPOTPAMMUPOBAHHUS U
TEXHOJIOTHH Pa3pabOTKu
MIPOTPaMMHBIX CPEJICTB JIJIs

OHK'7 peuicHus 3a1a4

po¢heCCUOHANTBEHON
JIeSITEIbHOCTH;

OIIK-7.1 - 3HaeT OCHOBHBIC TEXHOJIOTUN Pa3pabOTKH
MMporpaMMHbIX CPEACTB JId PCUICHHUA 3a/1a4 B O6ﬂaCTI/I
npoQeCcCHOHATLHON ICATEITLHOCTH;

OIIK-7.2 - YMeeT IpUMEHSITh SI3BIKH TTPOTPaMMHPOBAHUS
JUTS peteHus mpoeCCHOHANbHBIX 3a/1a4;

OIIK-7.3 - Bnageer HaBbIKaMH BBIOOpa U pa3padOTKU
AITOPUTMOB TIPU PEIICHUH THITOBBIX 33724
MPOrpaMMHUPOBAHUS, & TAK)KE HABBIKAMH pa3pabOTKH U
TECTHPOBAHMS IPOrPaMM IO MOCTaBICHHOH CrielM()UKAIIH.

2. IMacmopT ¢oHIA OLIEHOYHBIX CPEACTB MO TUCHUILINHE (MOTYJIIO)

Kon
Ne | Kontposmpyemblie pa3aesbl (TeMbl) | KOHTPOJIUPYeMOii HaumenoBanue 01ieHOYHOT0
n/n AUCUMIIHHBI KOMIIeTeHLM I cpelacTBa
(WJIM ee 4acTH)
1 cemecmp
3ananus K 1abOpaTOPHEIM paboTam
Tema 1. OCHOBHBIE IOHATHS SI3BIKOB 8 paTop P ’
1. OIIK-7 KOHTPOJIBHBIE BOITPOCHI, BOIIPOCHI K
MPOTPaMMHUPOBAHUS
KOJIJIOKBUYMY, BOIIPOCHI K 3K3aMEHY
Tema 2. CHHTaKCHC, CEMaHTHKA, 3ananus K 1a0OpaTOPHBIM paboTaMm,
2. | dopmanbHbBIE CIOCOOBI OMTUCAHUS OIIK-7 KOHTPOJIbHBIE BOIPOCHI, BOIIPOCHI K
SI3BIKOB ITPOrPaMMUPOBAHHS KOJIJIOKBUYMY, BOIIPOCHI K 3K3aMEHY
3ananus K 1ab0paTOPHBIM paboTam
Tema 3. Tumnel JaHHBIX, CIIOCOOBI U A paTop P ’
3. OIIK-7 KOHTPOJIbHBIE BOIPOCHI, BOIIPOCHI K
MEXaHU3MBbl YIPABICHUS JaHHBIMU
KOJUIOKBUYMY, BOITPOCHI K 9K3aMEHY
3amaHus K 1abopaTOpPHBIM paboTam
Tema 4. IlnuHamMudecKkas mamMsTh U A paTop P ’
4, OIIK-7 KOHTPOJIBHBIE BOIIPOCHI, BOIIPOCHI K
yKa3aTelu.
KOJUIOKBUYMY, BOITPOCHI K 9K3aMEHY
3ananus K 1a0OpaTOPHBIM paboTam
Tema 5. MoaynbHOe A paTop P ’
5. OIIK-7 KOHTPOJIBHBIE BOIIPOCHI, BOIPOCHI K
MPOTPaMMHUPOBAHHE
KOJUIOKBUYMY, BOITPOCHI K 9K3aMEHY
3ananus K 1ab0OpaTOpPHBIM paboTam
Tema 6. Co3nanne TMHAMHUYECKUX A patop P ’
6. SUBIOTeK OIIK-7 KOHTPOJIBHBIE BOIIPOCHI, BOIPOCHI K
KOJIJIOKBUYMY, BOIIPOCHI K 3K3aMEHY
Tema 7. OCHOBHBIE TIOHSTHS 3ananus K 1abOpaTOPHBIM paboTaMm,
7. | 00OBEKTHO-OPHEHTHPOBAHHOTO OIIK-7 KOHTPOJIbHBIE BOIIPOCHI, BOIIPOCHI K
IPOTPaMMHUPOBAHHS. KOJIJIOKBUYMY, BOIIPOCHI K 3K3aMEHY
3ananus K 1a00paTOPHBIM paboTaMm,
8. | Tema 8. OOpabOTKa HUCKITFOUEHHH OIIK-7 KOHTPOJIbHBIE BOTIPOCHI, BOIPOCHI K
KOJJIOKBUYMY, BOIIPOCHI K 3K3aMEHY
KOHTPOJIbHBIE BONIPOCHI, BOIPOCHI K
9. | konnoxeuymol OIIK-7 P POCBL, BoTp
KOJIJIOKBUYMY
KOHTPOJIbHBIE BOTIPOCHI, BOIPOCHI K
10. | sxzamen OIIK-7 p POCPL, P
KOJIJIOKBUYMY, BOIIPOCHI K 3K3aMEHY
2 cemecmp
Tema 1. SI3pIx mporpaMMHupoBaHus
3ananud K 1a00paTOPHBIM paboTam,
C#. IlpocTparcTBo uMeH. Turmbl
11. OIIK-7 KOHTPOJIBHBIE BOIIPOCHI, BOIIPOCHI K
naHHbeIX. Onepanyu s3p1ka. THUITBL Kak
1ACCDI KOJIJIOKBUYMY, BOTIPOCHI K 3K3aMEHY
Tema 2. Onepatopsr si3bika C#. 3amanus K 1abOpaTOPHBIM paboTam,
12. OIIK-7
Omneparopsl momeuennsie (labeled- KOHTPOJIBHBIE BOIIPOCHI, BOIIPOCHI K
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statement), nexnapupyromme KOJIJIOKBUYMY, BOTIPOCHI K K3aMEHY
(declaration-statement), BctpoeHHbIE
(embedded-statement).
Tema 3. Maccussl B C#. Maccussl
3aganus K 1abopaTopHBEIM paboTam,
OJTHOMEpPHBIC, MHOTOMEPHEIE.
13. OIIK-7 KOHTPOJIBHBIE BOIIPOCHI, BOIIPOCHI K
MaccuBbI MaCCHBOB.
KOJIJIOKBUYMY, BOTIPOCHI K 9K3aMEHY
HenpsimoyronbHbIE MACCHBEL.
Tema 4. Ctpoku B CH.
Ctpoku KaK 0OBEKTHI KJ1acca string. 3aganus K 1abopaTopHBIM paboTam,
14. | Crpoxka xak konreinep. [Ipumenenne | OITK-7 KOHTPOJILHBIE BOIIPOCHI, BOTIPOCHI K
CTPOK B MepeKiIrouaTessix. MaccuBbl KOJIJIOKBUYMY, BOTIPOCHI K 9K3aMEHY
cTpok. Omeparuu HaJ CTPOKaMH.
3aganus K 1abopaTopHBIM paboTam,
15. | OIIK-2, OIIK-4, ITIKC-2, [IKC-4 OIIK-7 KOHTPOJIBHBIE BOIIPOCHI, BOIIPOCHI K
KOJIJIOKBUYMY, BOTIPOCHI K 3K3aMEHY
KOHTPOJIHBIE BOIPOCHI, BOITPOCHI K
16. | xonnoxeuymul OIIK-7 P POCHL, BOTIp
KOJUIOKBHYMY
KOHTPOJIbHBIC BOIIPOCHI, BOIPOCHI K
17. | sxzamen OIIK-7 p POCDI, BOTIp
KOJUIOKBUYMY, BOITPOCHI K 9K3aMEHY
3 cemecmp
Tema 1. Knaccel kak THIIBL.
Oo6mbsBnenue knacca. [lons 0ObEKTOB.
Metonpr 066ekTOB. Ceblika this. 3amanus K 1aOOpaTOpHBIM paboTaM,
18. | KoHCTpyKTOpHI 00BEKTOB Kilacca OIIK-7 KOHTPOJIBHBIE BOITPOCHI, BOIIPOCHI K
(ymomraanwms, oO1iero Buaa, KOJUIOKBHYMY, BOIIPOCHI K 9K3aMEHY
KOIMPOBaHUSI, IPUBEICHUS).
JlecTpyKTOpHI U (pUHATH3ATOPBL.
Tema 2. Cpenctsa B3auMOJICHCTBUSA €
00bEeKTaMHU.
3anaHud K 1a00paTOPHBIM paboTam,
[TpuHIMIT UHKAMCYSIAA 1 METO B
19. N OIIK-7 KOHTPOJIBHBIE BOIIPOCHI, BOIIPOCHI K
00bekToB. CBOICTBA KIIACCOB.
. KOJUIOKBUYMY, BOIIPOCHI K 9K3aMEHY
ABTOpeann3yeMbIe CBOMCTBA.
HNupexcaropsl.
Tewma 3. BximtodeHnue, BIOKECHHE U
HacJeJ0BaHUE KiaccoB. BritoueHne
00BEKTOB KJlaccoB. BroxeHue
kiaccoB. HacnenoBanue Kiiaccos.
3anaHus K 1a00paTOPHBIM paboTam,
JloCTYITHOCTB 4YJIEHOB KJlacca Ipu
20. OIIK-7 KOHTPOJIbHBIE BOIPOCHI, BOITPOCHI K
HacJeJ0BaHuU. MeTobl pH
KOJUIOKBHYMY, BOIIPOCHI K 9K3aMEHY
HacleA0BaHUH. AOGCTPaKTHBIC METOIBI
u abcTpakTHbIE Kiacchl. [IpumeneHne
abcTpakTHBIX KiaccoB. OneyaTaHHbIE
KJIACChl U METOJIBI
Tema 4. Unrepdeticel. UaTepdeiic
KaK MEXaHU3M HaclleI0BaHUs
crenuGUIMPOBAHHOMN
wapuIHp 3ananus K 1a00paTOPHBIM paboTaMm,
¢dyaxmonansHOCTH. HacnenoBanue
21. N OIIK-7 KOHTPOJIBHBIE BOIIPOCHI, BOIIPOCHI K
crneunpUIMPOBaHHOMN
KOJIJIOKBUYMY, BOTIPOCHI K 3K3aMEHY
¢yHKUMOHANBHOCTH. Peanuzanms
uHTepdeiico. Marepdeiic kak Tum.
WnTepdeiicel v HacmegoBaHueE.
KOHTPOJIbHBIE BONIPOCHI, BOIPOCHI K
22. | KOMIOKEUyMbl OIIK-7 P POChL, BOTp
KOJIJIOKBUYMY
KOHTPOJIbHBIE BOTIPOCHI, BOIPOCHI K
23. | 9x3ameH OIIK-7 p POCPL, P
KOJIJIOKBUYMY, BOIIPOCHI K K3aMEHY




1 cemecTp
JladopaTtopHoe 3ansitue Nel (2 4.)
Tema Cpena BusyanbHoro nporpammuposanusi Delphi
Bomnpocs! qiist 00cyxaeHust:
1. Wurepoeiic, OCHOBHBIE KOMAH/IBI, TAJMTPA HHCTPYMEHTOB.
2. Crpykrypa nporpammsl (IPOEKTa): OCHOBHbIE pa3/elibl, X HasHadeHue. Kommentapuu. J[MpeKTUBbI
KOMIIWJIATOPA.
IpumepHule 3a0anus:

3aoanusn 6bINOAHAIOMCA NO X00Y 00bACHEHUA MaAmMepUana
HpOCTOe KOHCOJbHO€ NMPWJIOKEHHUE.

TIporpammbl, paboTarOIIKeE B OMEPALMOHHBIX cHcTeMax cemeiicTBa Windows, Ha3bIBAIOT MPHIIOKEHHSIMH.

Delphi mosBonsier co3maBarh NPHIOXKEHHs, B KOTOPBIX [ BBOJA [AaHHBIX B OIEPATHBHYIO HaMATh C
KIIaBHaTypBl HCIOJB3YIOTCs Tpomeaypsl read u readln, a s BeIBoma pe3yinbTaToB Ha SKpaH — MPOLEAYphl Write u
writeln. Takue IPHUITOKEHNS HA3bIBAIOT KOHCOJTBHBIMHM.

CoslaHne KOHCOJIBHOTO TPUIIOKEHUSI MOYKET OBITh BBIIIOJIHEHO JABYMS CIIOCOOAMHU:

1 cnoco®
1. ITocne 3amycka cpenst Delphi B rmaBaom mento Beibepute File\New\Other... Ilocie 3T0oro oTKpo€eTcst OKHO
Tak Ha3bIBaeMoro pemo3utopus (apxusa) Delphi, npenrazHadeHHOTO U1 HAKOTUICHHS TUTIOBBIX (JOPM M IPOCKTOB.

Inirat¥els | WebServices | Business | WeiiSnep | Web Documents | Corba
Naw | Activeit | Mutiier | Projsctl | Fomes | Dislogs | Projects | Datn Modules
L]

Aqplication Bavch Fis i
Apgicason

2. Beibepure nukrorpammy ¢ noanuceo "Console Application". TTociie 3Toro packpoercst OKHO (hajia MpoeKTa
(o uMeer pacimupenue .dpr) WM Apyroe Ha3BaHUe, IIABHOTO MOIYJISI MPOEKTA:

& Project1.dpr, E|@|g|

4 pujectt
w1 Uses ! 1

hrugram Projectl; ~
{§APPTYPE CONZOLE}

uses
SysUtils;

hegin
{ TADO -olser -cConsole Main @ Insert code here }
end.

11 Modified Insert 4Code/

3. BmecTo komMMeHTapus
{ TODO -oUser -cConsole Main : Insert code here }
HabepuTe B OKHe (haillia MpoOeKTa TEKCT MPOTPaMMBI, KoTopas (opMUpyeT MaccuB CIydalHBIX HAaTypalbHBIX
YHUCCII.

& Project1.dpr i1

2 pugect |
= L Vbl oo

23 Uses program 7o

SAPPTYPE CONSOLE)

sysutils:

ceadin;

12 Modied it "\Code/

4. Tlepen BBHIMOJNHCHHEM MPOTPaMMBI HEOOXOAMMO €€ COXpaHUTh. Kax bl MPOeKT peKOMEHIYETCsl XPaHUTh B
OTICILHOM IaIKe.



3ameuanue. Tlo ymomuanuio ¢aiin mpoekra mmeer ums ProjectN.dpr, a mporpamma — ProjectN, tme N —
HEKOTOpOE YHCI0. MBI MOXEM COXpaHuTh (ailn mpoekra mmoj Jro0bIM HMeHeM, Hampumep, MyProgram.dpr.
Astomarnuecku Delphi usmennts ums mporpammsr Ha MyProgram. VauteiBast 310, MOXHO CHOPMYIHPOBATH IPABUIIO:
me cmpoKu RPOZPAMMHO20 KoOa, Komopsie opmupyiomen cpedoi Delphi, pedakmuposame nenvsa. Nnaye pabora
OyzeT ocioKHEHa Pa3NUIHBIME HEIPUATHOCTAMH, HAIIPUMED, COOOIIEHUIMH 00 OMIMOKaxX.

5. Ilocme coxpaHeHHS NPOEKTa, HEOOXOAMMO €ro BBIIOJHUTH. DTO MOXKHO CHAENATh, BBINOJIHUB KOMAaHIY

Run\Run, mu6o naxas F9, 6o HaiiTi Ha IAHEIN MHCTPYMEHTOB KHOMKY | ¥~

B KOHIle TeKCTa MPOrPaMMbl KOHCOJIBHOTO TPHJIOKEHUS HEOOXOIMMO HCIONB30BaTh mporeaypy readln mis
TOTO, YTOOBI YBU/IETh PE3YJIbTATHI BHIIIOJIHEHHUS IPOTPAMMBI.

2 cnoco®

1. IMTocne 3amycka Delphi HeoOxoanMo 3akpeITh OKHO (GopMbl — Forml u OKHO MOy MPHIOKEHUS — OKHA C
3aronoBkoM Unit.pas. [Ipy 3akpbITHH OKOH Ha 3ampoc O coxpaHeHMH m3MeHeHHH B Unit.pas, HEOOXOIMMO OTBETUTH
"mHet". B 3TOM ciiyyae Ha SKpaHe ocTaHyTcs riaaBHoe okHO Delphi (¢ 3aromoBkom Delphi 7 — Projectl), okno
Uncnexktopa 06mekToB (¢ 3aronoBkom Object inspector) u okuo JlepeBa O6bekToB (¢ 3aroioskoM Object TreeView).
OTH OKHa TOKE MOYKHO 3aKPBITh.

2. Bemmonuuts koMany Project\View Source, B pesynbsTate oTkpoetcs okHo Projectl.dpr ¢aiina npoekra.

2 Frojectt
= Uaee

Jprogran Frojecti;

use
Forns;

1 Wodimimai\cod

3.Coxpanuth ¢aiin npoekra. Eciu umst daiina OyneT u3MeHeHo (Harmpumep, Ha umsi proba), 3To oTpasurcst B
3ar0JIOBKE MPOTPaMMBI.

4. YGpaTh BCe CTPOKH, 32 HCKIIFOUEHHEM CTPOK, COJIEP X KAIIMX KiIro4ueBbie cioBa Program, Uses, Begin, End.

5. Habpatp TekcT nporpamMMsl, HalIpUMED,

-
B'proba.dpr &um
K
el
program proba;
{Shkpptype console}
uses
sysutils; E
{SR *.res}|
begin
writeln ('hello');
readln
end. [ l
v
[ [
611 Insert \Code/

Eciu npocMOTpeTh cofepXuMoe MaIky, B KOTOPOH COXPaHSUIICS MIPOEKT, B Hell OyAyT COmepKaThCs ClIeayIomue
(aiinbr:

¥ proba X
Qaiin Dpaska Bua WGpanroe Cepewc Crpassa L'
Qs - 20 now |2 nane | [ X X BB

Agpec; |3 C:\Program Fes\Boriand\Dephi7\Projects\proba ~| B3 nepexan
Man x Diproba.cig

B res
# £ Demos. Fprova.exe

2 MergeModuies
% 0 Objrepos




e proba.dpr — ¢aiin npoexra (rJaaBHBIA MOLYJIb IPOEKTA);

e proba.exe — ¢aill IpUIOKEHUS WIM HCIOJHAEMbIM (ain. OH OyaeT co3daH KOMIIMJIATOPOM TOJIBKO IIPH
KOMIWIIOMA TPOTPaMMBl W TIPH OTCYTCTBHM CHHTaKCHYECKHX OMMOOK. OJTOT (ailnl sBIgeTCS aBTOHOMHBIM
HCTIONHSAEMBIM (aifJIoM U [T ero paboTHI He TPeOYIOTCS HUKAKUe pyTre Qaiisl;

e proba.cfg — ¢daitn koudurypauun npoekra. OH COAEPIKUT YCTAHOBKU IIPOCKTA, HAMPUMEP, HCIIOJIb3yeMbIC
JHPEKTHBBI KOMITUIISTOPA;

e proba.dof — ¢aiin omuuit npoekra. OH COAEPKUT YCTAHOBKH OIIIKIT MPOEKTa ISl IPABHIILHON paboThI MPOSKTa
B IICJIOM.

@aiinpl onmmi mpoekTa M KOHGUrypauuu mnpoekta cosgarorcst Delphi aBromaTHdeckn, OJHOBPEMEHHO C
co3zlaHueM (haiiia IpoeKTa.

Kpome nepeuncieHHbIX (aifoB, 4acTo B Marke MOKHO OOHApYXUTh (ailiibl ¢ pacmpeHueM .~dpr, Harpumep,
proba.~dpr. 310 pesepBHas komus ¢aina mpoekra. OHa co3maeTcst MPH PelaKTHPOBAaHWH CYyILIECTBYoLIero ¢aiina
NPOCKTAa W COACPKUT MpPEABIAYIIMH BapHaHT TEKCTa HPOrpaMMbl. Pe3epBHas KOIMS MOXKET NPUTOIHUTHCS, €CIH
HEOOXOIMMO OTKAa3aThCS OT BHECCHHBIX B IPOrpaMMy H3MEHeHHH. [Ipum 3TOoM mocrtaToyHo yOpath cumBoia "~" B
pacupeHny UIMEeHH Qaiiia.

OTi1a1Ka KOHCOJIBHBIX NPUII0KEHU I

TepMuH OTJIaAKa O3HAYAaeT HCIPABICHHE OMIMOOK B MPOrpaMMe M OOeCIeucHHE e¢ MPaBHILHOW pPadOTHI.
BosHukaroiue B mporecce Co3maHus MporpaMMbl OITHOKH MOXKHO Pa3/IeuTh Ha TPH KJlacca:

cunmaxcuyeckue OuuoKu,

OWUOKU BPEMEHU 8bINOTHEHUSI NPOSPAMMbI;

Jo2udecKkue OuUOKuU.

Delphi mo3Bossier nerko HaWTH M HWCHPAaBUTh OIIMOKH, BO3HMKAIOIIME KaK BO BpEMs KOMIMJISLIUH
(cuHTakcHueckue OUIMOKHM), TaK ¥ BO BpPEMs BBIMOJHEHHUs MPOTPaMMbl. B COCTaB HHTErPUPOBAHHOW CpEJbI
paspaborunka Delphi BXOIUT MOIIHBII U THOKUI OTJIQJYHMK, KOTOPBIHA TO3BOJISIET MOCTPOYHO BBIMOIHATH IPOTPAMMY,
aHAJM3UPYSI IPU 3TOM BBIPAKEHHS ¥ MOIUDUIMPYS 3HAYCHHUS IEPEMEHHBIX.

OmuOKM KOMIWISAMK TOJCBEYMBAIOTCS KOPUYHEBBIM I[BETOM, a B HIDKHEH YacTH OKHA (aiia mpoekTa
IMOSIBUTCS COO0IIeHNE 00 OIIMOKE.

X

w0 Uses HE0

program proba: ~
{SApptype console}
uses
sysutils;

{SR *.res}

begin
writeln (‘hello');

readln(a);

readln
end. =
< >
1011 Modified  [Insert \Code /'
Py [Error] probe dprfi 0): Uncleclared identifer: ‘e’

Build

Eciu ommb0oK HECKOIBKO, TO UCTIPABIIATE CICAYET, HAYMHAS C TIEPBOMH, ITOCKOJIbKY YacTO OJ[HA OIIHOKA SBIISIETCS
NPUYUHOM MOSIBICHUE IPYrux ommOoK. VcnpaBuB mepByro, HEOOXOAMMO OTKOMITMIIMPOBAThH (ailil MpoekTa eie pas.
Bo MHOrHX ciiydasix HCIPaBJI€HHE TOJILKO OJHOMN OIMUOKK CYIIECTBEHHO YMEHbIIAET 00IIee KOJIMIECTBO COOOMICHMI
00 ommnoKax.

Kpome coobmiennii, HaunHaromuxcs cioBoM [Error] (OmmOka), KOMIHISTOP MOXKET BBIIaBaTh COOOIICHHS,
HaumHatomuecs: cinosamu [Warning] (Ilpexynpexnenune) u [Hint] (3ameuanue). [IpeaynpeskaeHus U 3aMedaHus He
SIBJISTIOTCSI OIIMOKAMH ¥, HE CMOTPSI Ha UX HaJM4YUe, KOMIIIATOP CO3AACT UCIOJIHsAEMbIH Moayib. Ho, Bce xe, ciemyer
BHUMATEIBHO HM3YYHTh CJCIaHHBIC KOMIMITOPOM 3aMEYaHWs M MNPEAyNPEeKICHHS, T.K. OHH HampaBliCHbl Ha
YIIy4IICHHE TPOrPAMMBI.

Owiubku 8pemeHU 8bINOTHEHUS NPOSPAMMbI

Jpyroif BO3MOXHBIA THUN OIIHOOK — 3TO OMIMOKH dTama BBITOJHEHHS (WM CeMaHTHYeckue ommoOku). Taxue
OIMOKK MOTYT BO3HHMKATh B CJIydae, €CIM BO BpEeMs KOMIMJISILIMM KOPPEKTHOM IpOrpaMMBbl, MpPEANPUHUMAETCS
MONBITKA BBINOJHUTE HEJOIYCTUMOE JIeHiCTBHE, HalpuMep, OTKpPBITh HECYIIECTBYIOIIMHA (ailnm ais BBOAa, WM
BBITIOJIHUTH HEJOITYCTHMOE JieNeHne Ha Houb. B aTom ciywae Delphi renepupyer Tak Ha3blBaeMoe€ HCKIIOUCHHE
(exception).

KonconbHOE npmitoxkeHue, cojepskaiiee onMOKy BpEMEHH BBITIOJIHEHUS IPOTPaMMBbl, UIMEET OIHY 0COOCHHOCTb:
DOS-oxHo mpuitokeHus1, coaepikaiiee cooduieHne 00 ommoKe, MOsBISETCS Ha SKpaHe JIMIIb Ha MTHOBEHHE, I03TOMY
MPOYUTATH COOOIICHNE TPAKTHYECKH HEBO3MOXKHO.

Jis Toro 4ToOBl YBUAETH COOOIICHNE O CTeHEPUPOBAHHOM HCKIIOUEHHUH, HEOOXO0AUMO BBHIITOIHUTH HECIOXKHYIO
HacTpoiiky cpensl Delphi: BeimoanuTe komanmay Tools\Debugger Options... otkpoercs okHo Debugger Options,
MpenHa3HavYeHHOe I HACTPONKHU apaMeTpoB BCTPOeHHOTO B cpeny Delphi otnamguuka.



Packpoem Brmagky OS Exceptions. B okue Exceptions npuBeaeHbl Ha3BaHUs Pa3IMIHBIX HCKITIOUCHUH, KOTOPBIE
MokeT reHepupoBath Delphi. Hampumep, nckmouenne Float Divide By Zero renepupyercs B ToM ciydae, eciid B
MporpamMMe BELIECTBEHHOE YHCIIO STUTCS Ha HOIIb.

Debugger Options g

General| EventLog | Lenguage Excaptions 05 Exceptions |

Exceptions:

Access Violation (5CHD00005) -~
In Page Error (§C0000006)

Invalid Handle (§C0000008)

No Memary (§C0000017)

llegal Instruction ($CO00D01D)
Noncentinuable Exception (500000025)
Invelid Dispasiiion ($C0000025)

Array Bounds Exceeded ($C100008C)
Float Denormal Ogeration (§C000008D)
Floot Divide By Zero ($CO0000GE)
Float Inexact Result (5C000008F)
Float Invalid Operation (5C0000030)

Float Overflow (5C0B00031)

Float Stack Check (3C0000032) vl
Flnat Undelmw (SCANNNNE31

Handled by Onresume
" Dehugger ¢ Bun handled

@ User program @ Pun unhandled

[+ Integrated debugging oK Cancel | Help |

Hwmxe cnmcka nckmodeHni HaxomuTcsl rpymma nepekirodareneii Handled by, comepxkamas mepeximodaTenn
Debugger m User program. Ilo ymoidaHWio akTWBeH mepekimroyarens User program, 00O3HA4YaromIMH, dTO
creHepupoBanHbsle Delphi wucKmoYeHUs HOMKHBI 00padaThIBaThCS IMPOTPAMMOM, T.€. TPOTPAMMHUCT JOJIKeH
NpeyCMOTPeTh B IPOrpaMMe OIepaToOpsl I 00pabOTKH BO3MOXKHBIX MCKIIOUHTENBHBIX CHTyalmi. [lepexiodaTens
Debugger mnepemaer 3amady o00paOOTKHM HCKIIOYUTENBHBIX cHTyanuid otiaamguuky (Debugger). B cmywdae wnx
BO3HMKHOBEHHH Ha 3KpaH OyJIeT BbIAABATHCS COOOIEHNE O CTeHEPHPOBAHHOM UCKITIOUEHHH.

Jlnist Toro 4ToOBI OTNIaAYMK 00padaThIBall BCE UCKIIOUEHHS, HEOOXOJMMO UX BBIJEIUTH MBIIIBIO HIH C TIOMOIIBIO
KJ1aBUaTypsl B okHe Exceptions. B pe3ynbTare cieBa oT Ha3BaHUIT HCKIIIOYEHHUH TOSBSITCS KPACHBIE KPYIKOUKH.

Debugger Options g

General | EventLog | Language Exceptions 0% Excaptions |

Exceptions

Handled by On resume
® Debugger " Bunhandled
" Userpragram @ Run uphandled

[+ Integreted debugging oKk Cancel ‘ Help |

Jlocuueckue owubku

HporpaMMa COACPIKUT JIOTHUICCKUC 0H.II/I6KI/I, €ClIk peaJ‘II/BOBaHHHﬁ B Hel AJITOPUTM HE SBJIACTCSA BEPHBIM.

B sT0oM cityyae nporpamMmma KOMIMIUPYETCS, HO BBIIAET HeBEPHBIH pe3ynbTar.

I[J'I?[ TIIOUCKA U YCTPAHCHU JIOTUICCKUX OIINO0OK H606X0).II/IMO HCIIOJIL30BaTh TE€CThI, T.C. TAKHUC Ha60pLI HCXOJHBIX
JAAHHBIX, IPU KOTOPBIX PE3yJibTaT pa6OTLI nIporpaMMbl U3BECTCH.

B 6OJII>HII/IX N CJIIOXKHBIX IIporpamMmax JIOTUYECKHEC OIIMOKH | 0HII/I6KI/I BPEMCHHU BBIINIOJHCHHUSA IIPOTpaMMbl
JIOCTATOYHO TPYJHO OTCJICANTH U OOHAPYIKUTH.

B stux ClIydasax BHOJIHE €CTCCTBCHHO KCJIAHUEC BBINIOJIHUTH MPOrpaMMy B MHTEPAKTUBHOM PCXKUME, Ha6J'IIO)IaSI 3a
W3MEHEHUSIMU 3HAUEeHU I OTACJIBbHBIX TEPEMECHHBIX HUJIN BI)Ipa)I(eHPIfI.

HpI/I 9TOM XOpPOUIO OBI UMETH BO3MOKHOCTH OCTAaHABINBATHLCS B OMPECACIICHHOM MECTE IPOrpaMMbl U CMOTPETh, UTO
Ipyu 3TOM IPOUCXOAMT. KemaTeapHO TakKe OCTAHABJIMBATHLCS M HM3MEHATH 3HAYCHMS HEKOTOPBIX IMEPEMEHHBIX IIPHU
BBIIIOJITHEHHUH TPOTrpaMMBI. 3TO MO3BOJIUT MOBJIUATE Ha MOBCJACHUC IMPOTpaMMBI.

B Delphl HUMCKOTCA BO3MOXXHOCTH OTJIaA4YHKa, SABJIAIOIICTOCA COCTaBHOM YacCTbIO HHTGI"pHpOBaHHOﬁ Cpeabl
pa3pa60TqHKa, KOTOPBIC IMO3BOJIAIOT 6LICTp0 OTPCAAKTUPOBATDH, IEPECKOMIIMINPOBATL U CHOBA 3aIlyCTUTH IPOTrpaMMy.

PaccMOTpHM TeXHOJIOTHIO HCONb30BaHus omiaaunka Delphi Ha npuMepe nporpaMmel, BRIYHCIIONIEH n!

program Project?;
{$SAPPTYPE CONSOLE}
uses

SysUtils;
var

n, i, fact : integer;
begin



Write ('Enter n=");

readln (n);
fact:=1;
fori:=2tondo
fact:= fact*i;
writeln ('n!=', fact);

readln;
end.

Hpem,ue YEM HCIIOJIB30BaTh OTJIaJUUK, H606XOL[I/IMO BBIIIOJIHUTH HeCJ‘IO)KHyIO HaCTpOﬁKy KOMHI/IJ‘IHTOpa. I[eno B TOM,
qToO KOMHI/IJ‘IHTop D6|ph| ABJISACTCA OHTI/IMI/I3I/IpyIOHII/IM. OHTI/IMI/BaHI/IH HanpaBneHa Ha ITOBBIILICHHUC 3(1)(1)6KTI/IBHOCTI/I
Bameﬁ HpOl"paMMH. HaHpI/IMep, HHOTrJa OIITUMU3ALUA ITO3BOJISACT COKpaTI/ITL pa3Mep BBIITOJIHSICMOI'O (baﬁna. HpPI 3TOM
KOMHI/IJ‘IHTOp y,uanﬂeT N3 TCKCTa HpOl"paMMLI "J'[I/IHIHI/IG", o €ro MHCHHIO, HepeMeHHbIe WU OaXKe OHepaTOpLI.
[To6ounbM 3P PeKTOM ONTUMHUBAINH ABISETCSA TO, YTO OHA 3aTPYAHSAET IpoIlecc OoTiankd. [loaTomMy mepen oTiamkoi
OHTI/IMI/ISI/IPYIOH.Iee Z[eﬁCTBHe KOMHI/IJI}ITOpa HGO6XOZ[I/IMO OTKJIHOYaTh. Hocne SaBep].HCHI/DI OTJIaAKU OKOHYATEIJIIbHAsA
BepcHUs IPOTPaMMBI JODKHA OBITH OTKOMITHIIMPOBAHA C ONITUMH3AIIHCH.

U1 OTKIIOYCHHsST ONMTUMHU3ALMK HEOOXOMMMO BBIIONHUTH KoMaHmy Project — Options, mepeiity Ha BKIaIKy
Compiler u na nanenu Code generation cusars ¢uar Beikiarouarens Optimization. ITocie 3T0ro MOXHO MPUCTYNATh K
onTuMu3anuu. [ BO3BpalIeHHS B PEKUM ONMTUMH3AINHN He00X0uMo 106aBuTh (uiar Beikmroyatens Optimization.

Linker |
Farms ‘

Directories/Condiiionals |
Application Compiler 1

Wersion Inf Packages |

Campiler Messages ]

Cade generation
7" Optimization
[" Stack frames
[~ Pentium-safe FDIV

5 | Record field slignment

Syntax options

Runtime errors
[~ Bange checking
[v /O checking

[ Qverflow checking
Debugging

[v" Debug infarmation

[v Local symbols

¥ Reference info

¥ Definitions only
[v Assertions
[ Use Debug DCUs

[¥' Stictvarstings

[ Complete boolean eval

[¥" Extended syntax

[ Typed @ operator

[v" Open parameters

[¥' Huge strings

[ Assignable typed constants

[ Default

o |

Cancel Help

Omanaoxa npozpammot.

TpaccupoBka mMporpaMmbl — 5TO BBIIIOJIHEHHE MIPOTrPaMMBI TI0 IIaraM, orepaTop 3a ornepartopoM. TodHee, CTpoka
3a CTPOKOH, T.K. B OZTHOH CTPOKE MOXET PacIojaraThCsi HECKOJIBKO ONEpaToOpOB.

B Delphi umeercs qBa pexuma TpacCUpPOBKH:

1. TpaccupoBka 6e3 3axoma B mpouenypy (Run — Step Over wm mo xmaBume F8). [Ipm 3TOoM TpaccupoBka
MOAINPOTPaMM He OCYIIECTBIISIETCS, & TOANPOrpaMMa BOCIIPHHUMAETCS KaK OJIMH LIar alrOpuTMa.

2. TpaccupoBKa ¢ 3axoqoM B mpoueaypy (Run — Trace into umu no knasume F7). Ilpu 3TOM OCyIecTBIsSETCSE
TPaccHpoOBKa He TOJbKO OCHOBHOM MPOrpaMMBbI, HO M BCEX MOJIIPOrPaMM.

Jnst HaOnroieHUH 32 M3MEHEHHEM 3HA4YCHHWil MepeMEeHHBIX BO BpEMsl TPACCHUPOBKH, HEOOXOIAMMO OTKPBITH OKHO
HaOmogenunit Watch List u BHecTH B Hero mMeHa HaONIOMAeMBIX MEPEMEHHBIX WM BhIpaXeHHH. OTKPHITH OKHO
HaOII0ICHHIA MOKHO, BBITOHNB KoMaHay View — Debug Windows — Watches.

Yatch Mame Walue

st moGaBieHrsT HOBOTO BBIPOKEHHS WM NEPEMEHHOM Heo0Xoaumo wieskHyTh 1o okay Watch List mpasoit
KHOTIKOM ¥ B OTKPBIBIIIEMCS] KOHTEKCTHOM MeHI0 BbiOpats myHkT Add Watch... (6o mponsBecTH ABOWHOM MIETIOK
7eBO# KHOMKOH MbiIiH). [Tocie aToro mosiBUTCs auanorosoe okuo Watch Properties.



Expression [

L L]

Groupname:  [walches

Repeat count: ‘EI Digits: |1a

|v Enahled [ Allow Function Calls

" Character " Hexadecimal " Becord/Structure
" String " Floating point ® Defauft
(" Decimal (" Pointer " Memaory Durnp
ok Cancel Help
Expression — BBOJ MMEH HaOIIOJaEMBIX IEPEMEHHBIX;

— HMCIIOJIB3YETCA B CiIy4dac H36H}OII€HI/I}I MAaCCHUBOB U OIIPEACIIACT KOJINICCTBO MMOKA3bIBACMBIX

Repeat Count
JJICMCHTOB MacCCHBa.

Digits — T10JI€ 3aJJaHUsI KOJIMUECTBA 3HAYAMMNX (P TP OTOOPAKEHNH BEIECTBEHHBIX 3HAYCHHH.

—pa3penuTh WM 3alpeTHTh BBIBOJ B OKHO HAONIONEHWH 3HAUYCHHE COOTBETCTBYIOIIECH

Enable o

[EPEMEHHON MM BBIPAKEHHS.
Allow Function — pa3pemuTh WIM 3alpeTHTh NOMENaTh B OKHO HAOJIIONCHHS BBIPAKEHHS, COAEpIKaIlUe
Calls BBI3OBEI (DYHKLIUH.

Copeprkalunecst B HIDKHEH 9aCTH OKHA MCPEKII0YaTeId HY)KHBI U ONPEICICHNs BHa IPEICTABICHUS 3HAUYCHUI
Pa3IUYHBIX THIIOB.

Jlnst TeCTUPOBAHMSI TIPOTPaMMBbl HAXOXKCHHs (haKTOpHaa YHCiia BHECEM B OKHO HAOMIOICHHS UMEHA TIEPEMEHHBIX
n, i, fact. ins atoro mpumetcst TpHKABI OTKPBITH OkHO Watch Properties i mocnenoBatensHO BBECTH UMEHA BCEX TPEX

TICPEMEHHBIX. Watchust X
Edl
Oxno Watch List atChNamE :a‘“e SBJISE€TCS ~ BCTpaMBaeMbIM. T.e. €ro  MOXHO
i
IeperamunTb, HAIIPUMEP, Ftact G Ha OKHO I/IHCHGKTOpa OOBEKTOB M TEM CaMBIM
HUCIIOJIB30BaTh €10 IJId n Yarighle 'n' inaccessible here du y,Z[O6HOFO pasMenicHus OKOH Ha OKpaHC.
OCYH.[GCTB.TI?[?[ TPpacCHUPOBKY IporpamMm, BUIUM 3HAYCHUA
Ha6HIOZ[aeMLIX atches / TICPEMEHHBIX.

Ecnu HE0oOXOANMO BBIMOJIHUTH TPACCHPOBKY YACTH TPOrPAMMBI, TO HEOOXOJMMO YCTAHOBHThH B PElaKTOpe KOJa
KypCOp Ha TOT OIIEPaTop, C KOTOPOTO CJIEAYET HaYaTh TPACCHUPOBKY W BBIMONHUTL KoMaHay Run — Run to cursor (F4).
3areM NpOJOIDKHUTH TPACCUPOBKY KiaBuiiamu F7 wim F8.

[Ipr oTiazKe OMPOrpaMMbl MOXKHO HCIIONB30BAaTh TaK Ha3biBacMble TOuKHM ocraHoBa (breakpoints). Toukamu
OCTaHOBa MPOTrPaMMbl HA3bIBAIOT HEKOTOPBIC, CICIUAIBHBIM 00pa30M IOMEUYCHHBIC CTPOKH Mporpammbl. I[lpu
JIOCTIDKEHUHM TOYKHM OCTaHOBAa MPOrpaMMa MPUOCTAHABIMBACT CBOI pabOTy. B 3TOT MOMEHT MpOrpaMMHCT MOKET
MPOCMOTPETh 3HAYCHHUST HAOIIOIAEMBIX [IEPEMEHHBIX HIIM HAYaTh TPACCUPOBKY [IEPEMEHHbIX.

Just Toro 4tobbl JOOABUTH TOYKY OCTaHOBA, HEOOXOMUMO BBIMOJIHUTH komannay View — Debug Windows —
Breakpoints.

JladopaTtopHoe 3ansitue N2 (4 4.)

Tema CuHTaKCHC, CEMAHTHKA, (opMabHbIE CIOCOOBLI OMUCAHNS A3LIKOB MPOrPAMMUPOBAHUA

Bormpocsr i o0cykaeHus:

1. TIpocTble THIIBI JAaHHBIX: CTAHIAPTHBIE CKAJSPHBIE M MOJIb30BATEILCKHE.
2. KOHCTPYKIMH A3BIKOB IIPOrPAMMHUPOBAHHUS.
3. Omeparopsl A3bIKa.

Ipumepnuie 3adanus

1. BemucauTe TNEpUMETp W IUIOMAAb NPSMOYTOJBHOTO TPEYrojbHUKA, €CIM 3alJaHbl JJIMHBl €ro KaTeToB,
IpeArnonaras, 4To TakOl TPEeyroJbHUK CYIECTBYET.

2. TpeyrospHUMK 3ajaH KoopanHatamu cBoux BepmmH A (x1, yl), B (x2, y2), C (x3, y3). Haitu mnomanp
TPEyroJNbHUKA, TPEJIIoaras, 9YTo Takoil TpeyroJIbHUK CYIIEeCTBYET.

3. JlaHBI IOJIOXKHUTEJILHBIE JEUCTBUTENBHbIE YHCIIA &, b,C. BBIACHUTB, CYIIECTBYET JIM TPEYTOJIbHUK C JUIMHAMH CTOPOH
a, b,c. Eci cymecTByer, onpeenuTs ero TUII 1o yriiaMm (OCTpOYTOJIbHBIH, TIPSIMOYT OJIBHBIH, TYIIOYTOJILHBIH).

4. Tlonme mraxMaTHOW JOCKH TIPEICTABIISETCS MapOd HATYpaJbHBIX HYHCEN, KaKIJ0€ W3 KOTOPHIX HE IPEBOCXOIHT
BOCBMH: IIEPBOE YHCJIO — HOMEP BEPTHKANH (IIPHU CUETe CHHU3Y-BBEPX), BTOPOE — HOMEP TOPHU3OHTAIH (IIpU cUeTe
cieBa HampaBo). JlaHel HaTypaibpHbIe gucna k, I, m, n, KaXkgoe U3 KOTOPBIX He MPEBOCXOIUT BOCHMHU. Tpebyercs:

1. BeuICHUTS, sBIsEOTCSE J1! To1st (K, 1) 1 (M, N) mostsiMu 0THOTO T1BETa,;
2. wmamnoine (K, I) pacrionoxxen ¢gep3n. Yrposkaer Jid oH oo (M, n)?
3. wnamnoune (k, 1) pacnonoxeH koHb. YTpoKaeT JIi OH 1ot (m, n)?

5. Anroput™m EBkimmna Haxoxnenust Haumbonbmiero obmero nenurens (HOJI) HeoTpuIaTenbHBIX LEIBIX YHCEIN
OCHOBaH Ha CJIEAYIONIIMX CBOMCTBAax 3TOi BesmumHbBL. ITycTh M M N — OIHOBPEMEHHO HE PaBHBIE HYIIO IEJIbIe
HEOTpHIATEbHBIE YUCa U mycTh M >N. Toraa, ecau N pasxo 0, To HOJ(m, 0) = m, a eciiu n#0, To asst yrcesr M, N



W I, TIe I — OCTaTOK OT JeJeHuss M Ha N, BeimoiHseTrcs paBerctso HOJ(m, n) = HOJI(n, r). Hampumep, HOJI (15,
6) =HO/ (6, 3) =HO/I (3, 0)=3.

Jlanbl HaTypanbHbIC ynucia M, N. a) Mcnonp3ys anroput™ EBkinia, HaTH HauOONBIIMKA OOIIUI AemuTens M u N.
0) Haiitu HauMeHbIiee o0Iiee KpaTHoe M, N, UCTIONB3Ys anroput™ EBkiuna.

6. [Iycemuya na pesune. I'yCeHHIA TION3ET CO CKOPOCTHIO 1 CM/MHH 1O KYCKY pPE3HWHBI, CTPEMSICH JOCTHIb
TIPOTHBOTIOIOKHOTO KOHITa. KyCOK pe3uHBI HMeeT [UIMHY 7 CM M MOXKET PacTSITHBATHCS A0 Mo0oi amuHbL. Kaxmyro
MHUHYTY PE3MHY PacTATHBAIOT Ha 7 cM. I'yceHMIIa MPOYHO AEPKUTCS HA MOBEPXHOCTH M MPOJOJKAET JBUTATHCS,
Korja pe3uHa pactsruBaercs. JlobepeTcs Jiu ryceHuIa 10 MpoTUBoIoiIokHoro konua? Eciu na, To korga?

JlabopaTopHoe 3ansitne Ne3 (8 4.)
Tema Tunsl JaHHBIX, CIOCO0BI U MEXaHU3MbI YIIPABJIEHHUS TAHHBIMH.
Bormpocsr i 00cykacHUS:

1. CrpykTypupOBaHHBIH THIT JaHHBIX: MACCUB (CTATHYECKHE, TUHAMHYECKHUE, ITAPAMETPhI-MaCCHBBI.

2. AnroputMsl HHGOPMAIMOHHOTO MOUCKA U COPTUPOBKH)

3. CTpyKTypHpOBaHHBIN THII JAHHBIX: CTPOKH (CTATHYECKHUE, JMHAMUYECKHE).

4. CTpyKTypHpOBaHHbIE THII  JAHHBIX: MHOKECTBA, 3amMcH, (ailibl  (TUIH3UPOBAHHEIE,
HETUIHM3UPOBAHHBIE, TeKCTOBbIe). CIOCOOBI OMUCAHWSA, OCHOBHBIE TPOUEAYpPHl U (PYHKIUU
00paboTKy.

5. Tlpouemypsl W (QYHKIWH, ONpEAEAeMbIe MOJb30BaTeieM. MeXaHu3M Iepeiadyd MapaMeTpoB.
PexypcuBHBIE TOANPOrpaMMBIL.

Ipumeprvle 3a0anus

1. TlocnenoBarenbHOCTh uncen @ubdonauun Ug, Us ..., Uy 0Opasyercs mo 3akoHy Up=0, U1=1, Ui = Uiz + U1 (=2, 3,
...). Jlano HatypansHoe 4rcio N>0. [Tony4uTh N MEPBBIX YWICHOB MOCIEAOBATENLHOCTH Ynce] OuboHaYuH.

2. JlaHo HATypalbHOE YHCIO N, JEUCTBUTEIbHBIC YUCTA X, 8o, 81 ..., n. BBIYUCIUTD, UCTIONB3Ys cxemy ['opHepa,
3HaUEHUE MHOTOWIeHa ay X" + ang X" + ...+ ar X! + ao.

3. BbIUHCHHTS C 33IaHHOM TOYHOCTHIO KOHCTAHTY 7T, HCIIOJIb3YsI OECKOHEUHBIN

P50 Llapna (1699 2.): 2\/5[1_ 1 + 1 - 1 + 1 _j
3.3 3.5 3.7 3*.9

~z ., 1 1 1 1

Pso Jlewbnuya (1673 2.): D
4 3 5 7 9
r? 1 1 1 1
P50 Diinepa (1736 2.): sl ==
6 22 3% 4* 5?

CpaBHI/ITI:- IMOJYYCHHBIC 3HAUCHUA, B Ka4YCCTBEC KPUTCPUA CPABHCHUA MCIOJB30BaTh KOJMYCCTBO UYJICHOB psja,

HeO6X0,Z[I/IMLIX JJIA BBIYUCIICHUA YHuclia T.

4. BpraucnuTh nenseie qpoou (x£0).

a) 0)

1+ = X"+
34— X2 +
St——— X% +

101+ - , 256
103 x2

5. TlociemoBatenpbHOCTh Xeieca. PaccMOTpuM HEKOTOpoe HaTypambHOoe umcio N (n>1). Ecim oHO wueTHO,
pa3genuM ero Ha 2, MHa4de YMHOXHMM Ha 3 u mpubaBuMm 1. Eciam mosmydeHHOEe umcio He paBHO 1, TO
MOBTOPSIETCA TO K€ ACWCTBHE W T.O., IIOKa HE IMOJNydUTCs |. HA30BeM BEPIIMHON HAMOOJBIIEE YHCIIO B
MOTy4YeHHOW TpPU 3TOM  MOCIENOBaTeNbHOCTH. [l  3aJaHHOTO 4YHMC/IAa IOCTPOUTH  YKa3aHHYIO
MOCJIEI0BATENBHOCTD, MMOICYUTATH YMCIIO IIar0B U ONPEAEIUTH BEPIINHY.

6. BpiBecTH Bce mapbl ABY3HAYHBIX HATYPAJIbHBIX YUCEN TAKUX, YTO 3HAUEHUE MX MPOM3BEJCHUS HE U3MEHUTCS,
€CIIM B KaX/IOM COMHOXHTEJIE IMOMEHSTh MecrtamMu Iudpel. OnpenenuTs KOIMYECTBO Takux mnap. [Ipumep
TaKoOM mapoi sABJs0TCs uncna 27 u 72 (TpuBnasibHas napa). Bee TpuBUanbHBIE Taphl HE BEIBOAUTS.




7. HaiiTu naTh HAUMEHBIINX HATYpanbHbIX yncen N Takux, uto N2 = A2 + B2 + C?, rae A, B u C HepaBHble IpyT
JPYTy HaTypajbHbIE YHCIA.

JladopaTopHoe 3ansitue Ned (6 4.)

Tema Tunsl JaHHBIX, CIOCOOBLI U MEXAHU3MbI YIIPABJIEHUS JAHHBIMU.

Bormpocsr s o0cyxaeHns:

6. CrpyKTypHpOBaHHBIN THIT JaHHBIX: MACCHB (CTaTHYECKUE, JHHAMUYECKHE, TTAPAMETPHI-MACCHBBI.

7. Anroput™bl HHGOPMAIIMOHHOTO MOUCKA U COPTHPOBKH)

8. CrpyKTypHpOBaHHBIN THIT JAHHBIX: CTPOKH (CTATHIECKHE, THHAMHIECKHE).

9. CrIpyKTypupOBaHHBIE THIl  JaHHBIX: MHOXKECTBa, 3alucH, (aiibl  (TUIU3MPOBAHHBIE,
HETUIMHM3UPOBAHHBIE, TeKCTOBbIe). CIOCOOBI OMUCAHMS, OCHOBHBIC TPOLEAYPhl W (PYHKIUHU
00paboTKH.

10. IIpouenypsl ¥ (QYHKIHMH, ONpEIEIsIEMBIE IOIb30BaTENEM. MeEXaHU3M IEPENayd IapaMeTPOB.
PexypcuBHbBIE OAIPOrpaMMBI.

IpumepHule 3a0anus

Tema "Ctpokn"

1. 3apana cTpoka-mpemoxenue. HeoOXonmumMo moacuuTaTh KOJMYECTBO CIIOB, YAAIHUB BCE JINIITHUE POOETIHI.

2. TloacuurtaTh B 3aJaHHON CTPOKE KOJMYECTBO BCEX CHUMBOJOB B W ymaiuTh W3 Hee Te CHMBOJIBI B, KOTOpBIM
MPEIIECTBYIOT (B UCXOTHON CTPOKE) CUMBOJIBI A.

3. 3angaHa cTpoka, BHYTPH KOTOPOH ClIOBa pa3felieHbl OJHUM NpoOenoM. VICKIIOYHTh M3 Hee IpYIIbl CHMBOJIOB,
pacroyoKeHHbIe MEXIY KPYTIbIMH ckoOkamu. CaMi CKOOKH TaK K€ MCKIIFOUUTh, & OCTABILIHECS CJIOBA pa3/Ie/iuTh
TOJIBKO oHUM npoGesnioM. [Ipeamnonaraercs, 4To BHYTPH KaXKA0i mapbl CKOOOK JPYTrHX CKOOOK HeT.

4. OmnpenenuTp, sBIIETCS JH 3aJaHHas cTpoka (¢ppasa) nanuHapomoM. [TamuHapoMoM Ha3bIBaeTCsl CIOBO, (pasa HUIU
CTHX, OJJMHAKOBO YMTAOIIMECS CIEBa HAIPaBO U ciipaBa HaieBo. CTPOKyY, MOCIENIOBATENBHOCTD Z1, ..., Zn, OyAEM
Ha3bIBaTh MAIMHAPOMOM, €Cii 0e3 ydeTa MpoOesoB 21 = Zy, Z2, ..., Zn-1 U T. 1.

5. B crpoke MoOryr comepxkaTbCs KpyIJble, KBaipaTHble M (UTypHBIE CKOOKM — KaK OTKpPBIBAIOIINE, TaK M
3akpbiBaronye. [IpoBeputh O6anaHc cKOOOK B 3aaHHON CcTpoke. CUUTaTh, YTO OH COOJIOAACTCS, €CIIM BBHIIIOIHEHBI
CJICTYFOIINE YCIIOBHUS:

1). Anst ka0l OTKpBIBAIOILEH CKOOKH CIpaBa OT Hee eCTh COOTBETCTBYIOIIAs 3aKphIBaIoIas ckoOka 1 Ha000poT;

2). CoOTBETCTBYIONIHE MAapbl CKOOOK PAa3HBIX THIIOB MPABMJILHO BIOXKEHBI IPYT B ApyTa.

6. [Hama  wHexoropas  cTpoka. M3BecTHO, dYTO OHA  3aKOJMPOBaHA C  TOMOIIBIO  [HUKIHYECKOTO
cagura: A>b>B->...2>5> A Ha npou3BOJIbHOE KOJUUYECTBO CABUIOB. M3BECTHO, YTO B UCXOJHOU CTPOKE
MPUCYTCTBYeT KitoueBoe ciioBo BPEMSI. Tpebyercs pacmmdpoBaTh 3a1aHHYIO CTPOKY.

7. U3BecTHO, 4TO acTPOJIOTH JENAT ToJ Ha 12 MEepHOIOB M KaXIOMY U3 HUX CTaBAT B COOTBETCTBHE OJIUH M3 3HAKOB
30IMaKa.

1. 20.01-18.02 — Bogouneit 2. 21.05-21.06 — bausHens! 3. 23.09-22.10 — Becnr

4. 19.02-20.03 — Pr16561 5. 22.06-22.07 — Pax 6. 23.10-22.11 — CkoprmioH

7. 21.03-19.04 — OBen 8. 23.07-22.08 — JleB 9. 23.11-21.12 — Crpenen

10. 20.04-20.05 — Tenen 11. 23.08-22.09 — JleBa 12. 22.12-19.01 — Kosepor

Vcrionb3ys Tabnuiy ONpeesuTh M0 BBEACHHOH aaTte (B popMare AeHb U MecsIl Yepe3 mpodeit) 3Hak 30/uaKa.

8. B oany u Ty ke nepeMeHHy0 X BBOIATCS BEIIECTBEHHBIC YUC/A MO MOAYIO Oosbiie 1 u menbiie 2. Konudectso
BBOJIMMBIX YHCEJ 3apaHee He H3BECTHO. [l KaXJOro 3HaveHUs X BBIBECTH HA DKPAaH CyMMY psilia, 3HAUCHHUE
MOCJICHETO CJaraeMoro M ero MopsakoBbiii HOMep. CyMMHPOBaHHE BBINOJHATH 10 TEX IOP, IMOKAa MOIYJb
PA3HOCTH MEXIY TEKYIIUM U TIPEABIAYITUM dieHaMu octaetcs 6ombie 0.0001.

X XZ X3 X4
S+ — 1
4 18 96 600

Tema "OnHoMepHBbIe MACCHBBI"

9. JlaHO HaTypajabHOE YHCIIO 7, IEJbIC YUCIA a1, d2,..., dn. 1lOACUYMTATh CKOJBKO pa3 BCTPEYAaeTCs B ITOM
MTOCJIEIOBATEIbHOCTH MAaKCHUMAaJbHOE IO BEJIWYHHE 4YMCIIO. [IOMCK MaKCMMAaJbHOTO M IMOJCYET MX KOJIHYECTBA
MIPOM3BECTH B OJTHOM ITHKJIC.

10. [daHOo HaTypaibHOE YHCIIO 71, IEJBIC YUCTIA X, d1, d2,..., dy. ONPEIACTUTh, KAKUM 10 CYSTY B IOCIIECI0BATSIIEHOCTH
ai, a,..., a, WAET DJIEMEHT, paBHbIA Xx. Eciau Takoro ujieHa B MOCJIENOBATEILHOCTH HET, TO MpPEIyCMOTPETH
COOTBETCTBYIOIIEE COOOIICHHE.

11. 3apmava aHanmormyHa 3amade Nel9, TOIBKO MOKCK BEETCS B YIOPSAOYCHHON ITOCIICIOBATCIEHOCTH.

12. B maccuBe C/m] KaXIbplii TPETHU 3IEMEHT 3aMCHHTH IOJYCYMMOH JBYX MPEIBIAYIINAX, a CTOSIIUHN Mepes] HUM —
MOJIyCYMMOIH1 IBYX COCEITHUX C HUM 2JIEMEHTOB. JIOMOJIHUTENbHBIA MacCUB HE UCIIOJIB30BATh.



13. B maccuse B[l] naiitu umciio yepenoBaHuii 3Haka, T.€. YHCIO MEPEXOJOB ¢ MHUHYCAa Ha IUIFOC WM C IUIKOCA Ha
munyc. Hanpumep, B mocaemoBarensuoctu 0, -2, 0, -10, 2, -1, 0, 0, 3, 2, -3 gerbipe yepenoBanus (HOJb HE UMEET
3HAKa).

14. B maccuse B[l] kaxplii a11eMeHT, KpOMe TIEPBOTO, 3aMEHUTh CYMMOM BCEX MPEIBIIYIINX 3JIEMEHTOB.

15. JlaHo HaTypajbHOE YHCIO 7, TENbIC YUCIA d1, A2,..., dyp. IIOJCUYNTATH HAWOOJIBIIEE YUCIO OAWHAKOBBIX, MOIPSI
HIYIIAX YHCEIL.

16. JlaHo HaTypajJbHOE YUCIO n, ACHCTBUTENBHBIE YUCTA d1, A2, ..., dp. 1IEPECTABUTH WIEHBI MOCIIEA0BATENLHOCTH Tak,
4TOOBI CHAYajda PacHONIOKUINCE BCE €€ HEOTPHIATENLHBIE YIEHBI, TIOTOM — BCE OTPHLATENBHBIE. [TOpAMOK Kak
Cpey HEOTPHULIATENBHEBIX YICHOB, TAK U CPEIN OTPUIATENbLHBIX JOIKEH OBITH COXPAHEH MPEKHUM.

Tema "Ilponenypsl, pynknuu. PekypcuBHbIi BbI30B ognporpamMm"

17. B n-3HauHOM uyuciae M mocyuTaTh KOJWYECTBO YeTHbIX HUdp. OmpeneneHne 4eTHOCTH LUQPHI OMHCATh C
MOMOIIBIO (PYHKIINH.

18. Bo3ssenenwue 0000 YKCiIa B MIO0YIO CTETIeHb 0)OPMUTH B BUAE (DYHKIIHH.

19. "Xanoiickue OamHu". Pa3MecTHTh HEKOTOpOE YUCIO YIOPSAOYCHHBIX 1O YOBIBAHHIO AWCKOB Pa3HOTO pa3Mepa,
HAaHU3aHHBIX Ha BEPTUKAJIBHBIN CTEpKEHb 1, C MOMOIIBIO cTepkHA 2 U 3. JIMCKM HepeMeIaroTcsl COINIacHO
TpaBHJIaM:

1. nepexnaowisamsv OUCKU MONCHO MOALKO NO OOHOMY;
2.  Henwv3s Kiacmv OONbUULL OUCK HA MEHbULUIL.

Tema «Tull JaHHBIX MHOKECTBO»

20. Pemreto Opatocthena. Jlano HatypanbHOe umcio N (N>=2). HaiiTi Bce MEHBIIHE N MPOCTHIC YHCITA, HUCIIONB3YS
peuiero Dparocdena. Penierom IparocdeHa Ha3bIBAIOT ClieAyONIMN croco0. BrimuieM Bee moaps esble Yyucia
ot12 o n. IlepBoe npocroe uncino 2. [loguepkHeM ero, a Bce OonblIne YKCia, KpaTHbIe 2, 3a4epkHeM. [lepBoe u3
ocraBmmxcs uucen — 3. [ToguepkHeM ero kak mpocroe, a Bce OosbInne 4ncia, KpaTHele 3 3adepkHeM. [lepBoe u3
OCTaBIIMXCA TEHeps 5, T.K. 4 yxe 3a4epkHyTo. [loguepkHeM ero Kak mpocroe, a Bce OOJbIINe Yhcia, KpaTHBIE 5
3aYEPKHEM H T.1.

21. Pacumdposare paBeHcTBO XOJ/ + XOH + XOI = MAT , B KOTOPOM Da3jIM4HbIM OYKBaM COOTBETCTBYIOT

pasznuuHble TUQpHL.

Tema « TN JaHHBIX 3aIIUCH)

22. Barax nmaccaxupa xapaKkTepu3yeTcst KOJIMUeCTBOM Bellel 1 o0IIuM BecoM Belneil. imeeTcst napopmanus o Oaraxe
HECKOJBKHUX IacCakKUPOB — COOTBETCTBYIOIIME Maphl yncell. [loacunraTs obliee KOITUUECTBO BeIlled U BBIACHUTH,
HUMeeTCs JIU accakup, 6araxk KOTOPOro COCTOUT U3 OAHOM Bely BecoM He MeHee 30 Kr.

23. VIMeroTcst CBEICHHS O CTYCHTaX:

1) dpamwmst, UMsI, OTIECTBO;

2) o (OTpeneIsIeTcst CHMBOJIAMHE «M», OK»);

3) pe3ynibTaThl TPEX 3K3aMEHOB B ITOCIICTHIOI CECCHIO.

Hatitu cpenamit 6an rpynmsl w3 N CTYICHTOB M MPOIIEHTHOE COOTHONICHHE OTIMYHUKOB MY)KCKOTO H KCHCKOTO
moJa.

Tema «Tun na”HHbIx Pain

24. Heo6xoaMMo Hamucath MporpaMMy, B KOTOPO BO3MOXHO NEPEMMEHOBATh WIIK YAAJIUTh (Gaidn Ha aucke? A Takke
MPOCMOTPETh U U3MEHUTH €r0 aTpPUOYTHI.

25. Ceemenust 006 aBTOMOOWIJIE COCTOAT M3 €r0 MapKd, HOMepa MamiuHbl W (amwinu Biageibia. Jaw ¢ain f,
COJIpIKAIl[i CBEIEHHSI O HECKOJBKHX aBTOMOOWSIsX. Haiitm damumimu BiasensueB W HOMepa aBTOMOOWMIIEH
JIaHHOW MapKH.

26. Jlan TekcroBbIil daiin. [Tomyduts Bece ero CTpOKH Ha dKpaHe, YKa3aB JIUHY KaXKIOW CTPOKH, 0003HAYUB MYCTHIE
cTpoku (pasoii «Ilycras cTpoka» 1 HoAcyUTaB 00IIee KOIUIESCTBO CTPOK B (haiie.

27. Jlan TekctoBeii (aiin. OH COCTOMT W3 TPEIOKCHHHA, OKAaHUYUBAIOIIUXCA TOYKOHM, BOCKIIHIIATEIEHBIM HITH
BOIIPOCHUTENBHEIM 3HaKOM (B TEKCT OHM OOJibIlle HE BXOAAT) M COJEPXKUT He Oosee 255 cHMBOIIOB.
PaznenurenbHBIMU 3HAKaMM B TEKCTE CIIY)KUT IpOOEI, JBOETOYME, 3aIlsTasi, TOUKa C 3aISITOH, KPyTible CKOOKH,
KaBBIYKH, THpeE, neduc (medpuc — 3TO 3HAK NEPEeHOca WM COCJMHUTEIbHBIA 3HAaK COCTaBHOTO cioBa). Haiitu
MPeIO’KEHIEe, B KOTOPOM OOJIBIIE BCETO CIIOB, M ITOJICYUTATh UX KOJINIECTBO.

28. CryneHtaMm 5 xypca Obula NpeayiokeHa aHKeTa O TOM, Kakhe W3 MPOYUTAHHBIX KypCOB MOTYT MOTpPeOOBaThCS B
Oymymeii pabote. PesynpraTel aHKeTHpoBaHHS ObUTH 3aHeceHH! B (aiin. Hammmmre mporpammy, kotopas: 1)
co3maeT aiin aHkeTHpoBaHUsA. CHFCOK MPOYMTAHHBIX KypCOB: MaTeMaTHUECKHH aHaim3, ainredpa, TreoMeTpus,
YHCIICHHBIE METOMBI, IPOTrpaMMupoBaHue, TuddepeHraIbable ypaBHEHNS; 2) ONpPEeAesieT, CKOIBKO CTYIECHTOB
Ha3BaJM €ro IOJE3HBIM; 3) BBIBOAWT HA3BaHME IPEIMETa, MOIYYMBIIETO HAWOOJIBLIYIO OIEHKY (€CciaM TaKuxX
HECKOJIbKO — BBIBOAWT BCe); 3) ONpenessieT, CKOJBKO CTYJICHTOB HE OIEHMJIM IIOJIOKHTEIBHO HU OJUH U3
MPEIMETOB U CKOJIBKO OLIEHUIIN BCE MIPEIMETHI KaK MOJIE3HBIE.

JlaGopaTopHoe 3ansitue Ned (6 4.)
Tema {luHaMuYecKasi NaMATh M yKa3zaTean. [[HHaMu4YecKHe CTPYKTYPbI TaHHBIX.
Bormpocsr i o0cyxaeHus:



1. CchI10YHBIEC THITHI M YKA3aTEIIH.
2. TlpencraBieHue TUHAMHYECKUX CTPYKTYP C IIOMOIIBIO YKa3aTeleH.

Ipumepruie 3adanus

1. TlpencraBieHue AMHAMUYECKUX CTPYKTYP (CTEK, OYepe/Ib) ¢ IOMOIIBIO YKa3arenei. Peann3oBarh OCHOBHbIE
orepaIyy Hajl HUMHU.

2. Peamm3anms CBS3HOTO CHFICKA C TIOMOIIBIO YKa3aTeIeH.

3. CdopmupoBath CTEK, B KOTOPbII MOMEIIAIOTCS 1IENbIe MOJ0KUTEIbHBIE YHCIIa, BBOIUMBIC ¢ KIaBHaTypbl. [Iporecce
BBOJIA MPEKPAIACTCs, KAaK TOJbKO CPEOM BBOJMMBIX HYHCEN IMOSBISAETCS OTPHUIATENbHOEC 4HMCIO. BbiBecTH
COJICPIKUMOE CTEKa B MOPSIIKE, 0OPATHOM UX BBOY.

4. Opranu3oBath ouepesb M3 N LENbIX YKcel. M3MEHHTh CCHUIKM TaK, YTOOBI MOCIEAHUI AJIEMEHT OuYepeld CTal

MIEPBBIM, TIEPBBIl — BTOPBIM, BTOPOU — TPETHUM, H T.]I.

ChopmupoBath o4epeib, COAEPHKAIILYIO LENbIE YHCTa. Y MOPSII0YUTH JIEMEHTHI OUepe/in, HE IepeMelias ux.

3amgaya Uocuda dnaBus. BOKpYr CYUMTAIONIETO CTOST N YEIIOBEK, OJUH M3 KOTOPHIX HA3BAH MEPBBIM, & OCTAbHbIE

3aHyMEpOBaHbl CTpeNkH uuciamu OT 2 g0 n. Cumraronmii Beger cuer 10 k, HaumHas ¢ mepBoro. Cuer

MPOJIOKAETCSI CO CIIEAYIOIIETO ueioBeKa (P 3TOM BBIOBIBIIKE U3 KPYra HE CUMTAIOTCS), U TaK JIO TEX MOp, MOKa

HE OCTAHETCS JUH YeoBeK. TpebyeTcs onpe/ieuTh HaualbHbIii HOMED 3TOr0O YeJIOBEKa.

7. JlBa ynopsiqo4eHHbIX 110 BO3PACTAHHIO CIIUCKA CIIUTH B OJMH TAKXKE YIOPSIOUYECHHBIH 10 BO3PACTAHUIO:

a) TIOCTPOMB HOBBII CITUCOK;
0) MOMEHSIB COOTBETCTBYIOLIMM 00pa30M yKa3aTelld B UCXOAHBIX CIHCKAX.

8. HMumuBunyansHele 3amanus (11 BapraHTOB)

o u

JladopaTopHoe 3ansitue Ne5 (4 4.)
Tema MoayJibHOe IpOrpaMMHpPOBaHHe.
Bormpocsr s o0cyxaeHus:
1. OOmias cTpyKkTypa MOIYJIs.
2. TlommporpaMMsl B MOAYJISIX.
3. Komnmsius 1 UCIob30BaHUE MOIYIIEH.
4. Tunsl MOIyTeH.
5. Co3naHue NpuIIOKEHHH, COIEePKAIIUX HECKOJIBEKO (GopM.
Tpumepnvie 3a0anus
1. COS,I[EITB MOAYJIb IJIA pa6OTI>I C KOMIIZICKCHBIMHU YHCJIAMH.
2. COB,I[aTB MOAYJb, B KOTOPOM COJACPIKATCA (byHKL[I/II/I BO3BCACHUA B J'I}O6yIO CTENEHb JIF000ro qucia, HaXOXICHUA
HOJ/l m HOK nByx HaTypajbHBIX YHCEI, BBOJ-BBIBOJ MAaCCUBOB (OJHO- M IByMEPHBIX).
3. UHauBumyanbHbBIC 3a1aHUsL.

JlaGopaTopHoe 3ansitue Ne6 (4 4.)
Tema Co3gaHue TUHAMUYECKHUX OMOJIHOTEK
Bornpocsr fj1st 00CyKACHUS:
1. OcobeHHOCTH pa3pabOTKH JUHAMUYECKUX OMOIUOTEK.
Ipumepnvie 3a0anus
1. COB,I[aTB MOAYJIb U JUHAMHUYCCKYIO 6I/I6J'II/IOT6Ky JIA pa60TbI C KOMIIJICKCHBIMHU YHCJIaMHU.
2. WunuBunyansHele 3aaanust (20 BapuaHToB).

JlaGopaTopHoe 3ansitue Ne7 (6 4.)
Tema OcHOBHBIE NOHATHS 00bEKTHO-OPHEHTHPOBAHHOI0 TPOTPAMMHPOBAHUS
Bormpocsr i o0cyxaeHns:
1. Tapagurmel OOBEKTHO-OPHEHTUPOBAHHOTO IPOTPAMMHUPOBAHMS: HWHKAIICYIISNUS, TOJIHMOPHU3M,
HacJIeJJOBaHUE.
2. Tlonsrtue xiacca, 00ObEKTA.
3. Tlons, meronsl. KOHCTPYKTOPBI, IECTPYKTOPHI, CBOICTBA.
4. TlpencraBieHue 00ObEKTa B TAMSTH.
Ipumeprvle 3a0anus
1. Cosnathb kiacc aiist pabOThl C KOMITIEKCHBIMH YUCIIAMH.
2. WunusunyansHele 3aaanus (20 BapuaHTOB)

JlaGopaTopHoe 3ansitue Ne8 (2 4.)

Tema O0padoTka UCKIKOYeHUI
1. Hcnonp30BaHuE KI1aCCOB OOIIEro Ha3HAYCHUSI.
2. Kinacc uckmroueHui. 3armiaemMpie OJ0KH.



3. Co3panune cOOCTBEHHBIX UCKIIIOYEHUH
Ipumepnvle 3a0anus
l. B WHAWBUAYAJIBbHBIX 3aJaHUSAX 10 TEMC KﬂaCCLI npeayCcCMOTpETh HUCKIIFOUYUTCIIBHBIC CUTYyalulo,
3arporpaMMUpoOBaTh PCAKIUIO Ha HUX. OHpe,Z[eJ'II/ITI) BI)I6pOC CO6CTBCHHLIX I/ICKJ'IIO‘{GHI/II‘;I.

2 cemecTp
JladopaTtopHoe 3ansitue Nel (4 4.)
Tema A3bik nporpammupoBanns C#.
Bormpocsr i 00cyxacHHS:

1. HUurepdeiic, ocHOBHbIE KOMaHIbI cpeabl paspadorku MS Visual Studio ma mmardpopme NET
Framework.
Crtpykrypa (IpoeKTa): OCHOBHBIC Pa3J/icibl, X Ha3HAUCHUE.
IIpoctpancTBa uMeH. THIIbI JaHHBIX.
Oneparuu s3b1ka. THIBL KaK KIacChl.
ITapagurMel 00BEKTHO-OPUEHTHPOBAHHOTO TTporpaMmupoBanus B C#. OCOOCHHOCTH peaTi3alivm.
Ipumeproe 3anamue
3aoanusn 6bINONAHAIOMCA NO X00Y 00bACHEHUA MaAmMepUana
https://msdn.microsoft.com?!
HNurerpupoBannas cpena pazpadorku Visual Studio

Microsoft Visual Studio — 3To HaGop MHCTPYMEHTOB /Ul CO3/IaHHs I[POTPAMMHOTO OOECTeYeHHs OT

IUIAHUPOBAHUS 10 pa3padOTKU MOJIb30BATENILCKOTO HHTEepdeiica, HAMCAHU KOJa, TECTHPOBAHUSA, OTJIAJIKH, aHaJIu3a
KauyecTBa KOJa M IPOM3BOJMTEIBHOCTH, pa3BEpPTHIBAHUS B CpelaxX KIMEHTOB M cOOpa NaHHBIX TEJIEMETPHUU 10
UCIIOJIb30BAaHHIO. DTH MHCTPYMEHTBI TIpe/IHA3HAUYCHBI JUUII MaKCUMaJIbHO 3()(EKTHBHONH COBMECTHOH PabOThbl; BCE OHH
JIOCTYIIHBI B MHTETPUPOBaHHOH cpene pazpadbotku (IDE — Integrated Development Enveronment) Visual Studio.

Visual Studio MOXHO MCIIOJB30BaTh AJISI CO3/IaHMSI PA3IMYHBIX TUIIOB MPHIOXKEHUI — OT MPOCTHIX MPHUII0KEHHH,
Urp U1l MOOMJIBHBIX KJIMEHTOB JI0 OOJIBIINX U CJIOXKHBIX CUCTEM, 00CITY)KMBAIOIIUX HPEINPHUSITUS U LEHTPbI 00paboTKH
JIAHHBIX.

B Visual Studio MmoxxHO co3naBaTh:

1. TpWIOXKEHHS U UTPHI, KOTOPHIC BHITOIHIIOTCS HE TONBKO Ha aTthopme Windows, Ho 1 Ha Android u i0S;

2. BeO-caiiTel u BeO-cmyx)0b1 Ha ocHOBe ASP.NET, JQuery, Angular]S n npyrux monyssipHBIX m1aThopMm;

3. TPUIIOKEHHS U CaMbIX Pa3HBIX IUIATGOPM H yCTPOICTB, BKIIFOYast, HO He orpaHnanBasick: Office, Sharepoint,

Hololens, Kinect u "MHTepHeTA Bemei";
4. wrpsl u rpadUUeCcKUe MPIIIOKEHAS TS pa3HBIX ycTpoiicTB Windows, Bkirouast Xbox, ¢ momnepxkoit DirectX.

abrown

ITo ymomuanuro Visual Studio siBisieTcst OTKPBITOH S3BIKOBOM cpeoit u oOecnieunBaet nmoanepxkky C#, C u C++,
JavaScript, F# u Visual Basic. Visual Studio xopomo paGoTaeT M MHTETpUPYETCS CO CTOPOHHHUMH IMPUIIOKECHUAMH,
Hanpumep, Unity u Apache Cordova ¢ moMoripio pacmmpenuii. Fimeercss BO3MOXKHOCTh CaMOCTOSITEILHO PACHTUPUTh
Visual Studio, co31aB cOOCTBEHHBIE HHCTPYMEHTHI IS BBIITOJHEHNS CIIEIMAIN3UPOBAHHBIX 3a7ad.

OTKpBITOCTB Cpelbl He 03HAa4YaeT IMOJIHOW cBOOObI. Bee pa3paboT4uKu KOMITHIISTOPOB MPH BKIKOYEHHH HOBOTO
A3bIKa B Cpely pa3pabOTKH MOJDKHBI CIIENOBATh OIPEICICHHBIM OrpaHHYeHHsAM. [JaBHOE OrpaHHYEHHE, KOTOpOe
MOXXHO CYMTATh M TJIAaBHBIM JOCTOMHCTBOM, COCTOUT B TOM, YTO BCE SI3BIKH, BKIIIOUaeMble B cpely pa3paboTku Visual
Studio MOMKHBI HCMONB30BATH EOMHYIO HporpaMMHyr miardopmy (kapkac) — Framework .Net. brmaromaps stomy
JOCTUTaI0TCS MHOTHE XKeJaTelbHbIe CBOMCTBA!

®  JICTKOCTb HMCIIOJIb30BaHMs KOMIIOHEHTOB, Pa3pabOTaHHbIX Ha PA3INYHBIX S3bIKAX;
®  BO3MOXHOCTb Pa3pabOTKH HECKOJBKUX YacTei OJJHOTO MPUIIOKEHHUS Ha Pa3HbIX sI3bIKaX MPOrpaMMHUPOBaHHUS;
®  BO3MOXHOCTb ONHCAHMS KJIacCa Ha OJJHOM SI3bIKE, & €r0 IOTOMKOB — Ha JIPYTHX sI3bIKaX.

Ennnas mporpamMMHasi mmatdopma MPUBOIUT K COIMMKEHHIO S3BIKOB NPOIPAaMMHPOBAHUS, MO3BOJISISI BMECTE C
TEM COXPAHATH UX HHIAUBUAYAJIBHOCTh U UMCIOIINUECA Y HUX JOCTOMHCTBA. HpeOlIOHeHI/Ie SA3BIKOBOTO 6apbepa — OJIHA U3
BOXHEHIINX 3a/ad COBpeMEHHOro Mupa. bmaromaps eauHoW mnporpammHoi tmuatdgopme Visual Studio.Net B
oIpeieJIeHHOI Mepe pelaeT 3Ty 3a/a4y B MUPE IIPOrPaMMHUCTOB.

.Net Framework mpezncraBiser eIuHyr0 NpOTrpaMMHYIO IIaTGOpPMY Cpeabl pa3paboTKH, B KOTOPOH MOXHO
BBIJICTIUTH JIBA OCHOBHBIX KOMITOHEHTA:

* craruyeckmii — FCL (Framework Class Library) — 6ubnmoreky knaccoB miatopmsr;

» nuaammuecknii — CLR (Common Language Runtime) — o01esi3bIKOBYIO HCIIOTHUTEBHYIO CPELY.

bubdauoreka kiaccoB FCL — craTuyeckuii KOMIOHEHT Kapkaca

1 MSDN — 370 BeO-caiiT TexHu4ecKoi nokymeHtanuu Maiikpocodr. B Visual Studio MoxHO HaxkaTh kiaBumry F1,
9T00BI TepeiTH Ha crpaHuly cnpaBku MSDN st aktuBHOro okHa. Kpome Toro, MokHO HakaTh KiaBuiny F1 B
penakrope kKoja, 4To0bl nepeiitu Ha crpanuily crpaBkd MSDN mist API wim kimo4eBoro ciioBa, B KOTOPOM B JIaHHBIH
MOMEHT HaXOAUTCS Kypcop.



IousTre miatdopmsl npunokenuii — Framework Applications nmosiBHI0Ch 10CTATOYHO JAaBHO, IO KpaHEH Mepe
OHO IIUPOKO HCIOJIL30BAJIOCH ele B 4eTBepToil Bepcuu Visual Studio. HecMoTpst Ha To, 9TO Kapkac ObLT IpECTaBIICH
TOJBKO CTaTHYECKIM KOMIIOHEHTOM, YK€ TOTJa Obljla OYEeBUIHA €T0 POIb B IIOCTPOCHUH MPHIIOKECHAN. Y KE B TO BpeMs
BaxHeiillee 3HaueHHe B OuONMOTeKe kinaccoB MFC 2 uMmenu Kiacchl, 3afalollde apXUTEKTYypy CTPOSLIUXCS
npwioxeHnii. Korma paspa®oTumk BeIOMpan OXWH W3 BO3MOXKHBIX THIOB TPHJIOKEHHS, HAIPpUMEP apXHUTEKTypy
Document-View, To B ero NpwiOXXeHHWE aBTOMAaTHYECKH BCTpaWBANIHCh Kiacc Document, 3aJalomuii CTPYKTYpy
JIOKyMeHTa, U Kiacc View, 3aiaiomuii ero Bu3yansHoe npezacrasienue. Kiacc Form u knaccel, 3aiaromnue 3JeMeHTh
yIpaBJeHus, o0ecriedyrBaIn eIUHbIH HHTepdelc npuiiokeHuit. BeiOupas Tun npunoxeHus, pa3padoTyMK U3HAYAIBHO
NoJTydaJl HYXHYIO eMy (yHKIMOHAIBHOCTh, MOJJIEpXKUBacMylo Kiaccamu Iuatdopmbel. bubianoreka Kiiaccos
NOJJIep)KuBaJia M Ooyiee TpaJWLMOHHBIE JUISi MPOrPAaMMHCTOB KJIACCHI, 3aJalOlIHe PACIIUPEHHYI0 CHUCTEMY THIIOB
JIAaHHBIX, B Ya4CTHOCTH, AMHAMUYECKUE THITbI IAHHBIX — CITUCKH, 1€PEBbs, KOJUICKIUH, IIa0JIOHBI.

3a cyer mosiBneHust auHamudeckoro kommnoHeHTa CLR (Common Language Runtime) — oOmies3bIkoBoit
HCIIOTHUTENFHON CpeIbl POJIb MIPOrPaMMHOM TTaT(OPMBI B TIOCTPOCHUH MPHUIIOKEHUH CYIIECTBEHHO BO3POCIIA.

Eouncmeo nnamegopmoi

[Tnatdopma crama eauHON AL BCEX SA3BIKOB CPENBI T.€., HA KaKOM OBl A3bIKE MPOrPaMMHUPOBAHHS HE BENACh
pa3paboTka, OHa HMCHOJB3YeT KIAcChl OMHOW M TOIl ke OmOmMoTexku. MHOTHE Kiacchl OMOJMMOTEKH, COCTaBIIIONINE
of1ee sapo, HCHONB3YIOTCS BCeMH s3bIKaMu. OTCI0a eIMHCTBO HHTEepdelica MPUIOKEHHS, Ha KaKoM OBI SI3bIKE OHO HE
pa3pabaThIBajIOCh, €IMHCTBO PabOTHI C KOJUIEKIMSMH W JIPYTUMU KOHTEHWHEpaMHu JaHHBIX, €IWHCTBO CBS3BIBAHHS C
Pa3IMYHBIMK XPaHWIHIIAMH JAaHHBIX U Jpyras YHUBEPCAIbHOCTb.
Bcmpoennvie npumumusnsie munut

BaxHoii uacteio 6ubmorekn FCL3 (Framework Class Library) cramu knacchl, 3a1aio1ue TpMMATHBHBIE THITHI,
TE THUIbI, KOTOPbIE CYMTAIOTCS BCTPOCHHBIMHU B S3BIK INPOrPaMMHPOBaHMs. THUINBI IUIATGOPMBI ITOKPHIBAIOT BCE
MHO)XECTBO BCTPOCHHBIX THIIOB, BCTPEYAIOIIUXCS B S3BIKAX MPOrPaMMHpPOBaHUS. THIBI sI3bIKa MPOrPaMMHPOBAHHS
NPOCHUPYIOTCS Ha COOTBETCTBYIOIINE THIBI I1aTdopMbl. Tur, HazeiBaeMEId B si3bike Visual Basic — Integer, a B s3bike
C# - int, mpoenupyeTcss Ha OJWH M TOT ke Tun miatdopMel System.Int32. B kakmoMm sA3bIKe MPOrpaMMHpPOBaHUS,
Hapsiny ¢ "poaHBIMH" 11l S3bIKAa HA3BaHMSAMH THIIOB, pa3pellaeTcs MOJb30BaThCs NMEHAMH THUIIOB, IPUHATHIMH B .Net
Framework. ITosTomy, o cyTH, Bce SI3BIKH Cpebl pa3pabOTKU MOTYT IOJIb30BAaThCS €AWHOW CHCTEMON BCTPOCHHBIX
THIIOB, YTO CIIOCOOCTBYET OOJICTYEHHIO B3aNMO/ICHCTBIS KOMIIOHCHTOB, HAIIMCAHHBIX Ha Pa3HbIX S3bIKax.
CmpykmypHble munbl

YacTplo OMOJIMOTEKH CTadM HE TOJILKO IPOCTHIE BCTPOEHHBIC THIIBI, HO M CTPYKTYPHBIC THIIBI, 33/al0IIUe
OpPraHM3allMi0 JIAHHBIX — CTPOKH, MAacCHBBI, IEPEYUCIICHHs, CTPYKTYpbl (3amuch). DTO Takke CHOCOOCTBYeT
YHUDUKALNH U peabHOMY COJMKEHHIO S3bIKOB IPOrPaMMHPOBaHHSI.
Apxumekmypa npunosicenuit

CylIeCTBEHHO pacUIMpHiICS Ha0Op BO3MOXHBIX apPXUTEKTYPHBIX THUIOB MOCTPOCHUs NpuiioxkeHuit. [lomumo
TpaIUUMOHHBIX Windows- M KOHCOJBHBIX MPUIIOKEHHH, MOSBHIACH BO3MOXXHOCTH TocTpoeHus Web-mpuioxeHwuit.
Bospioe BHUMaHME ynensieTcss BO3MOXKHOCTH CO3JaHUSI HOBTOPHO HCIIOJIB3yEMBIX KOMIIOHEHTOB — pa3pemraercs
CTPOUTH OMOIMOTEKH KIACCOB, OMOJIMOTEKH 3JIEMEHTOB yrpaBiieHuss u Oubanorekn Web-anemeHTOB ynpaBieHws.
[onynspHBIM apXUTEKTYPHBIM THIIOM sBIsIOTCS \Web-ciyxOpl, craBmMe OJHMM M3 OCHOBHBIX BHIOB IOBTOPHO
UCroNb3yeMbiXx kommoneHToB. s si3eikoB C#, J#, Visual Basic, nomnepkuBaembix Microsoft, mpemiaraercs
OIMHAKOBEI HAOOp W3 12 apXHTEKTYpHBIX THIIOB NpHIOKeHUH. Heckompko ocoOHskoM crout Visual C+t,
COXPaHSIOIMI BO3MOMKHOCTL paboTHl HE Tonbko ¢ 6udmuorekoil FCL, Ho u ¢ 6ubmuorexamu MFC u ATL4, u ¢
noctpoerreM cootBeTcTByOmMX MFC 1 ATL-npoektoB. KOMOHISTOPHI SI36IKOB, MOCTABISIEMBIX APYTUMH (BHUpPMaMHU,
CO3JJAl0T IPOEKTHI, KOTOPhIE YJOBJIETBOPSIOT OOLIMM TpeOOBAHUSIM CpE/Ibl, COXPaHssl CBOIO MHAMBUIYaJbHOCTH. Tak,
Hanpumep, kommwistop Eiffel momyckaer cosmanme mnpoexros, ucmone3yrommx kKak Oubaunoreky FCL, Tak u
COOCTBEHHYIO OMOJIMOTEKY KIIACCOB.
Mooynvnocms

Yucno xiaccoB Oubmmorekn FCL Bemuko (Heckonbko Thicsid). Ilostomy monamoOmicst crmocold ux
cTpykrypusanuu. Jlormdeckn kimacchl ¢ OMM3KOH (PYHKIMOHAIBLHOCTBIO OOBEAMHSIOTCS B TPYIIBI, Ha3blBacMble
npocrpancrBoM umen (Namespace). s aunamudeckoro komnonenta CLR ¢uznueckoii enunuiei, 00beIuHI0nIeH
KJIacChI U IPYTHE pecypchl, sBisieTcst coopka (assembly).

OcHOBHBIM IIpocTpaHcTBOM nMeH oubmmortekn FCL sBisiercst mpoctpancTBo System, conepakaliee Kak KIacchl,
TaK W JIPYrue BIOKEHHbIE NPOCTPAaHCTBA MMeH. Tak, HanpuMmep, MPUMHUTUBHBIA TuI Int32 HEMOCPEeICTBEHHO BIIOKEH B
MPOCTPAHCTBO MMeH SYStem u ero moyiHoe UMsl, BKJIIOYarolee UMs IIpocTpancTa — System.Int32.

2 Tlaker Microsoft Foundation Classes (MFC) — Gu6iuoreka Ha s3pike C++, paspaborannas Microsoft u npussanHas
obnerunts paspabotky GUI-npunoxenunit mis Microsoft Windows mnytém wucnons3oBanust Ooratoro Habopa
6UOIMOTEYHBIX KIIACCOB.

3 FCL - Framework Class Library — 6u6nioreka 6a30BbIX KIIACCOB, HCIONB3YeTCs B s3bIKax IwiaTdopmber Microsoft .net,
conepxxut 6osee 7000 kiaccos.

4 ATL — Active Template Library. 9to 6ubnuoreka KiaccoB u mabIOHOB, IIPeAHa3HAYEHHAs VS Pa3paboTKu
COOCTBEHHBIX KOMIIOHEHTOB.



B npoctpancTBO SyStem BIOXKEH LENbI PO APYruxX MNPOCTPAHCTB HMMEH. Hampumep, B MPOCTPaHCTBE
System.Collections HaxomsTcs KJIacChl W HHTEPQEHCH, TOAepKUBAIONKe paboTy € KOJUICKIHSIMH OOBEKTOB —
CIIMCKaMH|, OodepelsiMH, cioBapsmu. B mpoctparctBo System.Collections, B cBoro oduepens, BIOXKEHO MPOCTPAHCTBO
umen Specialized, conepikariue Kitaccsl Co CleUATH3aIMei, HAMPUMep, KOJIEKIHH, SJIEMEHTaMH KOTOPBIX SBIISIOTCS
TONBKO CTpoKH. IIpoctparcTBo System.Windows.FOrms comepuT Kiacchl, HCmonb3yemMble pu co3mannn Windows-
npuioxkennit. Kimace FOrm u3 storo mpocrpaHcTBa 3agaeT (opMy — OKHO, 3aIlOJHSIEMOE 3JIEMEHTaMHU YIPaBIICHHS,
rpaduKoii, odecnieyrnBaroliee HHTEPaKTUBHOE B3aUMO/ICHCTBHUE C ITOJIb30BATEIEM.

O0mesi3pikoBast necnoHUTEIbHAs cpena CLR — nuHaMu4ecKuii KOMIOHEHT KapKaca

Hawnbonee peBomonnonHsM n3obperenueM .Net Framework siBunock co3nanne ncnonusromed cpenst CLR. C
ee MOSIBJIICHHEM IIPOLIECC HAMCaHUs U BHITIOJHEHHUS TIPUII0KEHHH CTAHOBUTCS IPUHIMITHAIILHO JIPYTHM.

Jleyxamannasn komnunayus. Ynpaensaemotii MoOyib U ynpaensemulii KOO

KoMmuisiTopbl  S3bIKOB  IIpOTpaMMHUpOBaHus, BKiIrodeHHble B Visual Studio .Net, coszpmaror Moxynmu Ha
npomexxyrogHoM s3eike MSIL (Microsoft Intermediate Language), Ha3siBaemom namee mpocto — IL. ®akrtmdaeckn
KOMIIWJIATOPEI CO3MAIOT TaK HA3bIBAEMBIA YNpaBjseMblii MOAYJb — MEPEeHOCHUMBIN ncnonHseMbid daiin (Portable
Executable nwnmn PE-¢aitm). Otot daitn comepxur kox Ha IL 1 MeTagaHHbIe — BCIO HEOOXOIMMYIO HH()OPMAITHIO KaK
s CLR, Tak ¥ KOHEYHBIX IIOJIb30BAaTENel, pabOTAIOMMX C TPHIOKEHHEM. B 3aBHCHMOCTH OT BBIOPaHHOTO THIA
npoexTa, PE-¢aitn moxer umers pacmmpenns exe, dll, mod nimm mdl.

PE-¢aitr, mmeromuii pacmupeHHe exe, XOTs W sBIAeTCA exe-(aillioM, HO 5TO HE COBCEM OOBIYHBII
ucnonusemblii Windows ¢aiin. IIpu 3amycke on pacrno3naercs kak crenuanbHblii PE-daiin n nepenaercs CLR ans
o0Opabotku. HcmonHsiomass cpeaa HauMHAaeT paboTaTh € KOIOM, B KOTOpPOM crenu(pHuKa HCXOJHOIO sI3bIKa
nporpamMupoBanus ucdesna. Kon Ha IL HaumHaeT BeIMosHATHCS nox ynpasieHueM CLR (mmostoMy ko Ha3bIBaeTCs
ynpasisieMbiM). VICIOMTHUTENBHYIO Cpelly MOYKHO paccMaTpHBaTh Kak CBOEOOpasHyr0 BHPTyaibHylo IL-mammHy. Ota
MalllHa TPAHCIUPYET «Ha JIeTy» TpeOyemble Jjs WCIOJIHEHUS YYacTKH KOJa B KOMAaHIbl pealbHOrO IpOoIeccopa,
KOTOPBIi B AEHCTBUTEIBHOCTH U BBIOIHSET KO,

Bupmyansnaa mawuna

OtneneHne mporpaMMHOM TIATGOPMBI OT cpelbl Pa3padOTKH SIBUIOCH €CTECTBEHHBIM mIarom. [lmatdopma .Net
Framework mepecrama OBITHP €€ 4YacThlo, W SIBJASETCH HAACTPOHKOW Haj omepanuoHHoil cucremoii. Termepp
KoMty U cozganne PE monyrmeit Ha IL oTaeneHo OT BBIMONHEHHMS, M 3TH MPOIECCH MOTYT OBITh pealn30BaHbI HA
pasubix miardopmax. B cocraB CLR Bxomar tpaucmaropsr JIT (Just In Time Compiler), KoTopsle W BBHIIONHSIIOT
TpaHcisiuuio IL B koMaHIHBIN KO/ TOI MalllMHEL, IIe YCTaHOBJIEHA U (QyHKIMOHUpYeT ucronHuTenbHas cpena CLR.

Net Framework yxke (GyHKIHOHHpYET Ha MHOTHX IUIaThopmax, OTIHYHBIX OT Windows. OH CTaHOBHUTCS
CBOOOHO pacHpocTpaHsieMoll BHPTYaJbHOH MalIMHOI. DTO CYIIECTBEHHO pacliupseT chepy ero NpuMEHEeHHs.
[Tpom3BomuTeny pa3lIUYHBIX KOMOIJISTOPOB M CpeA Pa3pabOoTKH MPOTPAMMHBIX MPOAYKTOB MHPEANOYHUTAIOT Teleph
TaKXe TPAHCIUPOBaTh cBOM kof B IL, co3gaBas moayu B cooTBeTcTBUH co criermduranusamMu CLR. O1o obecnieunBaeT
BO3MOXKHOCTb BBIIIOJIHEHHSI MX KOJIa HA pa3HbIX IaTdopmax.

Microsoft ncmonp3oBana MOTYYMBIIMKM LIMPOKOE IPU3HAHWE OIBIT BUPTYaJbHOW MAIIMHBEI Java, ymydmiuB
IpoLece 3a cYeT TOro, YTo, B OTIMYHE OT Java, MPOMEXyTOUHBIH KOJ He HHTEPIIPETHPYETCsl NCTIONHUTENBHOM cpeoH,
a KOMIWJIHMPYETCS C Yy4YeTOM BCeX OCOOEHHOCTeH Tekymed mardopMel. biaromaps 3tomy co3marorcst
BBICOKOTIPOM3BOJUTEIILHBIE MTPUIIOKEHNSI.

Crnenyer otmetuth, uto CLR, pabotas ¢ IL xomom, BRIIONHAET JOCTaTOYHO 3(P(QEKTUBHYIO ONTHMH3ALUIO W,
YTO HE MEHEE BAXKHO, 3AIIUTY KOAA. 3a4acTylo HeleraecooOpa3HO BBIOIHATH ONTUMM3ALMIO HA ypoBHE co3maHus IL
KO/ia, OHa MHOT/Ia MOXET He yIy4IlINTh, a YXyALIUTh cuTyarnuio, He naBas CLR mpoBecTu onTHMHU3aIUIO HAa HIKHEM
YPOBHE, TJIe MOJKHO y4YeCThb Jayke 0COOCHHOCTH MpoIeccopa.
uzaccembnep u accemonep

Ecnu ectb rotoBelil PE-daiin, To nHOTAa NONE3HO aHANIM3UPOBaTh ero |L Ko 1 cBS3aHHBIE C HUM MeTaJlaHHbIE.
B cocras Framework SDK® pxomur auszaccemosiep — ildasm, seimonnsromuii ausaccem6nuposanne PE-Qaiina u
MOKa3bIBAIOINIT MeTanaHHble, |L Kox ¢ koMMeHTapusMu B HarsiiHOH (opme.

IIpodeccronansl, npeanodnTaromye padoTaTh HA HU3KOM YPOBHE, MOTYT MPOTrpaMMHpOBaTh Ha S3bIKE
accemouepa IL. B aTom ciiydae B nx pacnopspkeHun Oynet Best Momub 6nbmnorexkn FCL u Bce Bo3moxxHocTn CLR.

Memaoannvie

Tepenocumblii ucronHsembiii PE-daiin sBnsercs camopokyMeHTHpyeMbiM ® (aiinomM u comepxur u kou, u
MeTaJaHHbIe, ONMUCHIBatomue Koji. Paifnm HauMHaeTcsd ¢ MaHH(ecTa W BKIIOYAET B ceOs OMHCAaHHE BCEX KIACCOB,
xpaHuMbIX B PE-¢aiie, mx cBOICTB, METOZOB, BCEX apryMEeHTOB 3THX METOJ0B — Bci0 Heobxommmyro CLR
napopmanuio. [Toaromy nomumo PE-¢aiina He TpeOyeTcss HUKaKMX IOMOJHUTENBHBIX (halinoB, 3amucei B peectp, BCS
HyXHast ”HOPMAaINUs U3BJIEKAETCS U3 caMoro daiiia.

5 SDK (ot auri. software development kit) — naGop cpencts pa3paGOTKH, KOTOPBIH MO3BOJIET CIEHUATUCTAM II0
NPOrpaMMHOMY O00ECHEUCHHIO CO3[IaBaTh NPHJIOKEHHUS I ONPEICIEHHOrO MaKeTa IPOrpamMM, MPOrpaMMHOIO
obecrieueHnss 6a30BBIX CPEACTB pa3pabOTKH, ammapaTHON IUIATGOPMBI, KOMIBIOTEPHOH CHCTEMBI, HTPOBBIX KOHCOJIEH,
OTEPAITOHHBIX CHCTEM H IIPOYHX TIATHOPM.

6 https://habr.com/company/geekbrains/blog/270001/



Cpenn kmaccoB Oumbmmorekm FCL wmmeercs kimacc Reflection, MeTombl KOTOPOTO ITO3BOJISIIOT H3BJICKATH
HeoOxoxumyto nHpopMaIuo. BBeneHne MeTaJaHHBIX HE TOJIBKO Ba)kHas TexHudeckas yacte CLR, HO 3TO Takke 9acTh
HOBOW HJICOJIOTHH Pa3pabOTKH NMPOTPAMMHBIX MPpoayKToB. Ha ypoBHe s3bika C# caMOIOKyMEHTHPOBAHHUIO YACIACTCS
0opIIOE BHUMAaHHE.

[Ipn mpoekTHpOBaHMH Kjacca NPOTPAMMECT MOJKET CO3[aBaTh COOCTBEHHBIE aTpHOYTHI, NOOABIAEMBIE K
MetamanabM PE-¢aiima. KimmenTtsr aToro kimacca Moryt, ucroins3ys kiace Reflection, momy9ats 3Ty ZONOTHHUTENBEHYTO
nH(opMaLHIo U Ha €€ OCHOBAaHWH ITPUHUMATh COOTBETCTBYIOIINE PELICHUS.

Coopuwgux mycopa — Garbage Collector u ynpaenenue namamoio

Eme onnoii BaxkHOIT ocodeHHOCThIO IocTpoeHust CLR sBisieTcst To, 4TO MCHOJIHUTENbHAS cpena Oeper Ha ceds
4acTh (YHKUWH, TPaJULIUOHHO BXOJSINMX B BEICHUE pa3paOOTYMKOB TPAHCIATOPOB, M OOJET4aeT TEM CaMbIM HX
paboty. OauH u3 Takux Hanbosee 3HauMMBIX KommoHeHToB CLR — c6opmuk mycopa (Garbage Collector).

Ilox cOopkoii Mycopa TmoOHHMaeTcs OCBOOOXKICHWE TMAMSTH, 3aHATOH OOBEKTaMH, KOTOpPBIE CTaH
Oecrione3HBIMH M HE UCTIONB3YIOTCA B JalbHEHmeld padore mpuioxkeHns. B psae s3pIKOB MPOrpaMMHUPOBaHHS TTAMSTh
0CBOOOX/AaECT caM NMPOTPAMMHCT, B SIBHOW (popMe OTIaBas KOMaHABI KaK Ha CO3AaHME, TaK M Ha yAaJeHHE OOBEKTa.
Hewns0exxHple OmMMOKM NMPOTpaMMHCTa NpH padOTe C MaMSTHIO TKEIBI 1O MOCIEACTBHAM, W MX KpalHE TSDKENO
oOHapyxuTh. Kak mpaBmino, 00beKT yaaseTcss B OMHOM MOAYIE, a HeOOXOAMMOCTh B HEM OOHapyKHUBAeTCA B JPYTOM
JanekoM moxyine. OOOCHOBaHHE TOTO, YTO MPOTPAaMMHUCT HE JIOJDKCH 3aHUMAThCs yNAJICHHEM OOBEKTOB, a cOOpKa
Mycopa JOJDKHA CTaTh 4YacThiO HCIOJHUTENBHON cpensl, ObIJIO JaHO MOCTaTo4HO AaBHO. Hamboree momHO OHO
obocHoBaHO B paborax beprpana Meiiepa u B ero kuure "Object-Oriented Construction Software", nepsoe u3manue
KOTOpOIi mosiBmiiock emie B 1988 roxy.

B CLR 3ta uaes peanu3oBaHa B MOJHON Mepe. 3aaada cOOPKH Mycopa CHATa HE TOJBKO C IPOTPaMMHUCTOB, HO U
C pa3paboTYMKOB TPAHCISATOPOB; OHA PEIIACTCS B HY)KHOE BpEMsS W B HY)KHOM MECTE€ — HMCIOJHHUTEIBHOU CpeloH,
OTBETCTBCHHON 3a BBHINOJHEHHE BBIYMCICHHH. 3/€Ch XK€ pPEHIAloTCS W MHOTHE JpPYTHE BOINPOCHI, CBSI3aHHBIC C
UCTIONIb30BAaHUEM ITaMATH, B YaCTHOCTH, MPOBEPSIOTCS BO3MOXKHBIE HAPYIICHHS HCIIOIBb30BaHUS «IYXKOH» MaMATH H
JIpyrue HapyIICHHS, HalpUMep, C HCIONb30BAHWEM HETHUIM3MPOBAHHBIX yKaszarened. JlaHHBIC, yNOBIETBOPSIOILINE
tpeboBanusiM CLR n nomyckatomue cO0pKy Mycopa, Ha3bIBalOTCS yIIPaBIIEMbIMH JaHHBIMH.

Ho, kxak OBITH ¢ sI3bIKaMHM, I'ZIe €CTh HETHIIM3MPOBAHHBIC YKA3aTelH, aApecHas aphU(pMETHKa, BO3MOXKHOCTH
ynajeHus: 00beKTOB mporpammrictom? Takue BO3MOKHOCTH coxpaHeHHl u B si3bike C#. OtBer cnmemyromuii — CLR
no3BoJisieT paboTarh Kak C YIpaBIseMbIMH, TaKk W C HEYIpaBlsieMbIMH JaHHbIMH. OJHAKO HCIIOJb30BaHHE
HEYIpaBIseMbIX JaHHBIX perilaMeHTUpyeTcs U He moomipsercs. Tak, B C# MOIynb, UCIONB3YIOMUN HEYIpaBisieMble
JaHHBIC (yKa3aTeaH, aapecHy apu(METHKY), MOJDKeH ObITh MOMeueH Kak HeOe3omacHeI (unsafe), ¥ 3TH JaHHBIC
JIOJDKHBI  OBITh 4eTKO 3aMKCHpOBaHbL. VICHONHWTENbHAas cpela, HE OrpaHUYMBas BO3MOXKHOCTH sI3bIKa U
MPOTPAMMHUCTOB, BBOJHUT OINPEAEICHHYIO MUCHUIUIMHY B IPUMEHEHHH IOTEHIMAJIBHO OIACHBIX CPEJCTB S3BIKOB
MPOTPaMMHUPOBAHHUS.

Hcknrouumensusle cumyayuu

YTo mpoUCXOINT, KOTJa MPU BBI30BE HEKOTOPOW (YHKIHMHK (TIPOLEAYphl) OOHApYKHMBACTCS, YTO OHA HE MOJXKET
HOPMaJIBHBIM 00pa3oM BBINOJHUTH CBOIO paboTy? BO3MOXHBI pa3Hble BapHaHTBI OOpPaOOTKM TakoOH CHTyallHH.
OyHKIKS MOXET BO3BpallaTh KOJX OIIMOKM WM CrienuaibHoe 3HadeHne Tuma HResult, moxxer BwIOpachiBaTh
UCKIIIOUYEHHE, THIT KOTOPOTO XapakTepu3yeT Bo3HMKIIyI0 ommOKy. B CLR mpuHATO BO BCEX TaKMX CHUTyalMsxX
BBIOpachIBaTh MCKIIOYeHHE. KOCBEHHO 3TO BIMSIET M Ha S3BIK NPOTPaMMHPOBaHMA. BwIOpackiBaHME HCKIIOUCHHH
HAWJIy4IIUM 00pa3oM COTJIacyeTcsi ¢ HUCIOJHUTENbHON cpenoil. B s3pike C# BuIOpachlBaHHWE HCKIIOYEHUH, X
JabHEHINiT epexsat 1 06paboTka — OCHOBHOH pEKOMEHyEeMBIH cI0c00 00pabOTKH NCKIFOUUTEIBHBIX CUTYaIUH.

Coovimus

Y CLR ecTh cBOE BHIEHHE TOTO, YTO MpejacTaBisieT coboi Tum. EcTs popManbHOe ommcaHue o0Iei cCHCTeMBI
tunoB CTS — Common Type System. B cooTBeTcTBUM ¢ 3TUM ONUCAHUEM, KaXKIbIA TUI, IOMUMO IOJIEH, METOAOB U
CBOMCTB, MOJKET COJIEpKaTh U cOOBITHL. IIpy BOBHMKHOBEHUH COOBITHI B ITpoliecce paboThl ¢ TEM WM MHBIM 00BEKTOM
JIAaHHOTO THUIIA TIOCBUIAIOTCSI COOOIIEHUSI, KOTOPBIE MOTYT MOJIy4YaTh APYrue 00beKThl. MexaHu3M oOMeHa COOOIECHUIMH
OCHOBAaH Ha Jienieratax — QyHKIMOHaIbHOM THIIE. B 51361k C# BCTpOEH MEXaHU3M COOBITHIL, IOJHOCTBIO COTJIACOBAHHBIH
¢ Bo3moxkHocTssmu CLR.

UcnonuurensHas cpepa CLR obOnanaer MOIIHBIMM JIMHAMHYECKMMH MEXaHU3MaMH — cOOpKHM Mycopa,
JTUHAMUYECKOTO CBS3BIBAHUS, OOpAaOOTKM HCKIIIOYMTENBHBIX CUTyallMid W COOBITHH. Bce STH MeXaHHM3MBI M WX
peamm3arms B CLR co3maHsl Ha OCHOBAaHMM MPAaKTUKH CYNIECTBYIOIIMX SI3BIKOB MporpammupoBanms. Ho yxe
CO3/1aHHAsA UCTIONIHUTENbHAs Cpelja B CBOIO OYepe/ab BIMAET Ha SI3BIKM, OPHEHTHPOBaHHBIE Ha mcrons3oBanne CLR.
TTockonbky s3pik C# co3maBaiicsi omHOBpeMeHHO ¢ co3manneM CLR, To, ecTecTBEeHHO, OH CTai S3BIKOM, HamboJjee
COTJIACOBAaHHBIM C HCIIOJIHUTENFHOH Cpelo, ¢ CpeicTBa S3bIKa HANpsAMYyI0 OTOOpakaloTcs B CpeAcTBa
WCIIOJTHUTEIHHOU CpeIbl.

Obwue cneyuuxkayuu u coemecmumole MooyIu

IIporpammuas miatpopma .Net Framework obGnerdaer Mexbs3pIKoBOe B3auMmojeicTBue. [yt TOro, yToOBI
KJIacChl, pa3paboTaHHbIE Ha Pa3HbIX SA3bIKAaX, MHUPHO YXHBAINCh B paMKaX OJHOTO NMPHUIOKEHMS, ISl UX OScIIOBHOM
OTJIaZIKM ¥ BO3MOXXHOCTH IIOCTPOCHHSI PA3HOS3BIYHBIX ITOTOMKOB, TpeOyeTcsi cOONI0JICHHEe HEKOTOPBIX OrpaHUYCHHH.



DTH OrpaHUYEHHs 3a7al0TCs Ha0opoM oOmiessbikoBhIX cnenudukanuii — CLS (Common Language Specification).
Knacce, ynosnerBopstommit crieruduranusm CLS, HazeBaeTcss CLS-coBMecTnMbIM. OH TOCTYTIEH IJIs1 HCIIOIB30BAHUS
B IPYTHX S3BIKaX, KJIACCHl KOTOPBIX MOTYT OBITh KJIMEHTAMH WIIM HACJIEIHUKaMH COBMECTHMOTO KJlacca.

Cremmndukannn CLS TOYHO ompenesisroT, KakuM HaOOpOM BCTPOSHHBIX THIIOB MOJKHO TOJB30BATHCS B
COBMECTUMBIX MOIYJISIX. [IOHATHO, YTO 3TH THIIBI JOJDKHBI OBITH OOIIENOCTYITHBIMHU I BCEX S3BIKOB, HCIOJIB3YIOIIIX
Net Framework. B coBMeCTHMBIX MOAYJSAX MOJDKHBI HCIIONB30BATHCS YIPABISIEMBIC JaHHBIC M BBIOJHATHCS
HEKOTOpble Apyrue orpaHudeHus. OTpaHHYCHHUsT KacalTCs TONBKO HHTepdeiicHO yacTH Kiacca, €ro OTKPBITBHIX
CBOHCTB M METOJIOB. 3aKphITasl 4acTh Kijacca MOxeT M He yaoBneTrBopsaTh CLS. Kmacchl, oT KOTOpBIX He TpeOyercs
COBMECTHUMOCTB, MOT'YT UCIIOJIb30BaTh CHeU(pHIecKue 0COOCHHOCTH S3bIKa POrPaMMHUPOBAHHS.

Ha sToMm 51 3akoH4y 0030pHOE paccMoTpenue. OIHOW U3 JIydIInX KHHT, MoapoOHO ocBemmatomux Visual Studio
Net u ee mratpopmer .Net Framework, sBmsiercs kuura J[xebdpu Puxrepa, mepeBeneHHas Ha PYCCKHM S3BIK:
«[Iporpammupoanue Ha miathopme .Net Frameworky». Kpaitie unrepecHo, uto mis Puxtepa sS3bIKH SIBISIOTCS JIHIIb
HAJCTPOMKOM Hax KapKacoM, II09TOMY OH TOBOPHT O NPOrPaMMHPOBAHUM, HCIIOJB3YIONIEM BO3MOXKHOCTH
ucnonauTensHON cpensl CLR n 6ubmmorexu FCL.

VYeranoska Visual Studio

Hatita mogxomsmmii Beimyck Visual Studio moxxHO B pazmene Bemmyckn Visual Studio.
MoxHo yctanoButh Visual Studio 201%, 3arpy3mB 3Ty cpefdy co cTpaHHIBI 3arpyxkaeMmele daiinel Visual Studio.
JlononHuTeNbHBIE CBEICHHS O TIPOLIECCe YCTAaHOBKH CM. B cTaThe Y cTaHoBka Visual Studio.

OcHoBrl cpensl IDE

Ha pucynke nokaszana mHTerpupoBaHHasi cpena paszpadorku (IDE) Visual Studio ¢ OTKpBITBIM TPOEKTOM U
OKHOM 0003peBarelisi pelleHni JUIsd HaBurauuu o (aiinaM npoekra, a Takke okHom Team Explorer s nepemerieHust
B CUCTEME YIIPABJICHUS BEPCHAMH U OTCIICKUBAHUS PAOOYHX DJIEMEHTOB.
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ITpu mepBom 3amycke Visual Studio MOKHO BBIOIHUTE BXOJ C HCIOJB30BAHNEM yUETHOH 3amucu MaikpocodT
nnu pabovel y4eTHOH 3amucH.

Bxox mo3Bossier o0ecneunTh CHHXPOHM3AILMIO I1apaMeTpOB, HAIpUMEpP MaKeTOB OKOH, Ha HECKOJBbKHX
YCTPOMCTBaX W aBTOMATHYECKOE MOAKIIOUEHHE K HYKHBIM CIIy)kK0aMm, TakuM Kak moimucku Azure u Visual Studio
Team Services.

Ecmu mmMeetcss Heckonmpko ydueTHbIX 3ammcedt Visual Studio Team Services, yueTHBIX 3amuceid Azure wiIx
noanucok MSDN, uX MOXHO CBSI3aTh M OCYIIECTBISATH JOCTYN K pecypcaMm M ciyxk0aM BceX YYeTHBIX 3aIcei,
UCTIONB3Ysl €AMHBIN BXOJ. i moxydeHus MomonHUTENnbHOW MH(opmanmu cM. PaboTa ¢ HECKOIBKMMH YYETHBIMHU
3aMUCSAMU MOJIH30BATEINS.

OO0HOBNEeHUs

3HAUOK yBEIOMJICHHS B MPABOM BEPXHEM YTIIy 3aroJIOBKa OKHA YKa3bIBaeT Ha HAIM4YMe OOHOBIEHUH /it Visual
Studio wiM CBSI3aHHBIX KOMIIOHCHTOB, YCTAHOBJICHHBIX B CHCTeME. MOXHO 3aKPbITh YBEIOMIICHHE WM BBITOJHHUTH
Tpedyemoe AeHCTBHE.

Ilouck 1 moJy4eHne CIpaBKH

[Tanens beicTporo 3armycka, mokasaHHasi HHKE, 1a€T BO3MOXKHOCTb OBICTPOro MOMCKAa KOMaHJI, HHCTPYMEHTOB,
¢ynkmii n npyrux komronentos Visual Studio, eciim HeM3BEeCTHO coveTaHue KIJIABHII WM PACHOJIOKEHHE MEHIo. B
nosie OBICTPOTO 3aITycKa BBOJUTCSI Ha3BaHUE HYKHOTO KOMIIOHEHTa, U Ha MaHeIH OBICTPOTO 3aIycKa MOSIBUTCS CChUIKA
Ha HETO.



https://www.visualstudio.com/products/visual-studio-with-msdn-overview-vs
https://www.visualstudio.com/downloads/download-visual-studio-vs.aspx
https://msdn.microsoft.com/ru-ru/library/dn872465.aspx
https://msdn.microsoft.com/ru-ru/library/dn872465.aspx
https://msdn.microsoft.com/ru-ru/library/hh417697.aspx
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Ilepconanu3auus cpeast IDE

Bo03MOXHO HAacTpOMTh MAaKET OKHAa Cpelbl pa3padOTKH TakK, KaK yYJOOHO IOJb30BATEII0 HCIONB3YsS MEHIO
Cepsuc\[Tapametps\Cpena.

JIroboe okHO B 7MH000€ BpEeMsI MOXKHO 3aKpENUTh, OTKPENHTh WIHM CKPBITh, KPOME TOTO, PEIAKTOP MOXKHO
3aIlyCKaTh B ITOJIHOAKPAHHOM peXUME. MOXKHO €03/1aBaTh W COXPAHATH PA3IMYHBIC HACTPAUBAEMBIC MAKETBI OKOH U
paboTaTh TOJBKO C TEMU OKHaMH, KOTOpPBIE TPEOYIOTCS B ONIPEICIICHHOM KOHTEKCTE.

Hanpumep, MO>XHO cO3AaTh TOJTHO3KPAHHBIM MaKeT, 4TOOBI Ha SKpaH BBIBOJMJIICS TOJIBKO peaakTop koxa. Kpome
TOT0, MOKHO CO3/aTh pa3Hble MaKeThl JUIA OTIaJKM U A onepanuil komaHjael. s MOMydeHUs TOMOJHUTEIbHOI
nHdopmanuu cM. Hactpolika MakeToB OKOH.

Moxno Hactpouth Visual Studio pa3iuyHbIMH CIIOCOOAMU ¥ TIEPEHOCHUTH MapaMeTphl MpH padore Ha
HECKOJIbKUX KOMIbloTepax. [Jist mosrydeHust JOTOoJIHUTENbHON nHpopMannu cM. [lepconanuszanus cpest IDE.

CoueraHusl KJIABUII MTPEAYCMOTPEHBI IIPAKTUYECKH ISl BceX (PYHKIMH, U MX TaKKE MOYKHO HAaCTPOHUTH. UTOOBI
cO37aTh HOBOE COUCTAHNE KIIABUII, BBEUTE HA TTAHEIN OBICTPOTro 3amycka «KiaBuatypa», 4To0ObI OTKPBITH AUAJIOTOBOE
OKHO KJaBHATYpHL. [locie 3Toro MoXHO HakaTk kimaBuiny F1, 9roObl mepelt Ha cTpaHuny crpaBku MSDN, ecim
TpeOYIOTCS IOTIOJTHUTENBHBIE CBECHNUS O Mapamerpax. JlomoaHnTenbHbIe CBEJCHUS CM. B cTaThbe CoueTaHus KIaBUIN
mo ymorganuio B Visual Studio.

Co31aHue NPpOEKTOB U pelIeHu i

Hecmotpst Ha 1O, uto Visual Studio MOXHO HCIOJIB30BAaTh Uil PAOOTHI C OTACIbHBIME (palilaMu Kona, Kak
MpaBUJIO, paboTa BBINIOJIHSACTCS B paMKax HPOeKmdA.

Ipoexr Visual Studio — 310 cOBOKYITHOCTH (hailIoB U PECYPCOB, KOTOPBIE (JJIsI MPUIIOKEHU) KOMITHIUPYIOTCS
B €JIMHBIN JABOMYHBIN ucnonHsemblil daitn (nanpumep, EXE, DLL, APPX). [lns Be0O-caiitoB He Ha ocHoBe ASP.NET
UCTIOJHsIEMBIC (paiIbl He CO3/IAI0TCS; MMPOSKT coaep:KUT Tobko HTML-kox, daiinsr JavaScript u n300paskeHus.

[TockonmbKy MHOT/Ia MOXET MOTPeOOBATHCS CO3JaTh HECKOIBKO ABOMYHBIX (pailioB wim BeO-CaliTOB, KOTOpBIE
TecHO cBs3aHbl, Visual Studio ncmonb3yeT KOHIENINIO peleHusi, KOTOPOe MOXKET COAEpKaTh HECKOJIbKO MPOEKTOB
unu Bed-canToB.

[Ipn co3manun mpoekTa (aKTUYECKH CO3JAETCS NPOEKT B PEIICHWH, YTO ITO3BOJIAET MO3JHEe J00aBUTH
HECKOJIbKO TIPOEKTOB B 3TO pelleHne npu HeoOxoammocTtH. Hampumep, ecmu mmeercs npoekt Ombimorexkn DLL,
MO’KHO 100aBUTH B penierne npoekT EXE, koTopslit OyaeT 3arpykath ¥ HCHOIb30BaTh Onbmmorexky DLL.

Hlaénon npoekma — 510 HAOOP NPEIBAPUTEIILHO 3aMOJIHEHHBIX KOJIOM (haillioB M mapaMeTpoB KOH(UTypaluy,
KOTOPBIE MOKHO OBICTPO HACTPOUTD JIJIsl CO3JJaHMUSI TPHUIIOKEHUSI ONPE/ICIEHHOTO THIIA.

B xommiekr Visual Studio BXoauT O0OJBIIOE YHCIO IAOJOHOB IPOCKTOB, KPOME TOTO, €CIAHM Uil IIeJei
TOJIB30BATEIISI HE TIOJIXOAUT HHU OJIMH M3 1Ia0JIOHOB MO YMOJIYaHHUIO, MOXKHO CO3/1aTh COOCTBEHHBIH.

[Toce co3nmaHusi MPOEKTa C MOMOIIBIO IMIA0J0OHA MOXKHO INPHUCTYIHTh K HAIMCAHHIO COOCTBEHHOIO KOJA B
MMEIOIINXCSl WM B HOBBIX J100aBisieMblx (paitnax. st moiydeHus AOMOJHUTENbHONW MHpOpManun cM. [IpOeKThl u
pelIeHus.

Ha pucyHke moxa3aHo AMAJIOrOBOE€ OKHO HOBOTO IPOEKTa C IMIA0JOHAMHU MPOEKTOB, KOTOPBIE JNOCTYIHBI JUIS
CO3JIaHUs ITPUIIOKeHNH Ha s13bike CH#.
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https://msdn.microsoft.com/ru-ru/library/4k7zyeba.aspx
https://msdn.microsoft.com/ru-ru/library/mt269425.aspx
https://msdn.microsoft.com/ru-ru/library/da5kh0wa.aspx
https://msdn.microsoft.com/ru-ru/library/da5kh0wa.aspx
https://msdn.microsoft.com/ru-ru/library/b142f8e7.aspx
https://msdn.microsoft.com/ru-ru/library/b142f8e7.aspx

IIpoexTHpOBaHHKE NMOJIL30BATEILCKOI0 HHTEp(eiica

TeKCTOBBI pEHaKTOp BKIIOYAET MHOTO HWHTEPAKTHBHBIX (YHKIUH (ecmu oHHM TpeOyroTcs) W (QYyHKIHI
HOBBIMIECHNUS IPOM3BOJUTEIBHOCTH, HOMOTAIOIINX YCKOPHUTh Halicanue koxa. OyHKIMN pa3InyaroTcsi B 3aBUCHMOCTH
OT s3bIKa, M HEOOsA3aTeNbHO HWCIONB30BaTh X Bce (BBeamTe «PemakTop» Ha maHemn OBICTPOrO 3aIrycka, YTOOBI
BKJIIOYATH  WIM  OTKMIOYNTH  (yHKOuMu).  Hekoropple  pacnpoCTpaHEHHBIE — BO3SMOXKHOCTH  IOBBIIICHUS
HPOU3BOAUTEIILHOCTH IIPHBEICHBI HIDKE.

1. Peghaxmopune. PepakTopuHr — 5TO NIpOIECC YIIyUyllIeHHs] HATMCAaHHOTO paHee KoJia IyTeM TaKoro U3MEHEHHs
€ro BHYTPEHHEH CTPYKTYpbI, KOTOpPOE HE BIIMSET Ha BHEIHee NoBejaeHHEe. PedakTopuHr BKIIOYAeT Takue
orepary, Kak HHTEUIEKTyalIbHOE TIEPEeMMEHOBaHKE IIEPEMEHHBIX, IEPEMENICHNE BhIJCICHHBIX CTPOK KOJa B
OTAEIbHYI0 (YHKIHIO, NEepeMelleHHe KOoJa B JPYrHe paclloj0oKEHHs, W3MEHEHHE IOpsaKa IapaMeTpoB
(GyHKIUY U T. 1.

T Chekistyet s, ot

LR Sy S—— R, Cret
CRE S pa— oo Crem
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bR, Crtel
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ot Crie 0
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Hanpumep, TpeOyeTcst TOMECTHTh HEKOTOPBIH KO/ B (DYHKIIHIO:

[=inamespace ConsoleApplications

= class Progran

=] static void Main(string[] args)

{
I int factor = 1,n = 5;
for (int i i<=ny i)
factor "= ij|

Consele.writeline(factor);
Console.ReadLine();
e
}
}

J1J1s1 5TOr0 HEOOXOAMMO BBLACINUTH TPEOYyEeMbIl (pparMeHT Kojia 1 U3 KOHTEKCTHOTO MEHIO BBIOpATh KOMaHy
Bemonauth pedaxropuar\M3Biedb MeTO:

E class Program
E static void Main(string[] args)

| int factor = 1,n = 5;
for (int i <

factor BeinonHuTs pegaktapyHr P& Mepenmenopars.. Ctrl+R, Ctrl+R
Ynpasnenme ampexTneamn usin v R, Ctrl+|
Console.uriteline(factor); : e 2 T Vasneas meron Gl Gl
Console.ReadLine(); B B Whkancynnpogats none.. Ctrl+R, Ctrl+E
+ S
) i # Moxazate va kapre xoga Ctrle %o Vssneus wnreppeiic.. Ctrl+R, Ctrl+1
3 Hafimut sce ccounkn Ha kspre koaa f61 Yaanurs napameTp: Ctri+R, Ctrl+V.
TOKa3TS CER3aHHLIE 3NEMEHTE Ha KZPTE KOA2 * | 1 Ynopagowuts napamerpsi... Ctrl+R, Ctrl+0
11 Berasums pparment... Ctrl+K, CtrleX
41 Pasmectuts Bo dparmerte... Ctrl+K, Ctrl+S
3 class Program
3 static void Main(string[] args) Visaneserme wetona ==
{
int factor = 1,n = 5; Hosoe uua eroga:
for (int i =1; 1 <= n; i+4)
factor *= i Factor
MpoCcMOoTp CHrHaTYpBI METOAR:
Console.riteline (factor); pocHoTp SR
Console.ReadLine(); private static int Factor()
- ¥
o7
¥

Pesynbrart:


https://msdn.microsoft.com/ru-ru/library/mt125495.aspx

static void Main(string[] args)
int factor = Factor();|
Consele.WriteLine(factor);
Console.ReadLine();

}

private static int Factor()
int factor =1
for (int i =1
factor *= ij

return factor;

2. IntelliSense — 310 00U TepMUH IS HAOOpa OYECHB TOMYJSIPHBIX (DYHKIHH, 0TOOPaXKAOIINX CBEACHUSI O
THUIAX B KOJE HEMOCPEACTBEHHO B pPEIAKTOPE M B HEKOTOPBIX CIIydasX aBTOMATHYECKH CO3MAOIINX
HebOonmpImme oTpsiBKH Kofa. [To cytu IntelliSense mpencrasnser coboit 0a30BYyI0 TOKYMEHTAIIUIO, BCTPOCHHYIO
B PEIaKTOp, YTO M30aBISET OT HEOOXOJMMOCTH MOKMCKAa MH(OpMAUK O THIAX B OTAEIBHOM OKHE CIIPaBKH.
Oyukiun IntelliSense 3aBUCSAT OT sI3bIKA.

Hampumep,
c { public Formi()
mon Sotecresmstes < o

int ComboBox.Selectedindex
} W 33a3ET MHgeKe, i ii sneuienr.

Viccnrouenns:

7 private void b "o o ArgumentOUtOfRangeBiception

1
int n;
int[] array;
Newtlethod(out n, out array);
switch (comboBoxl.SelectedIndex)
{
case @:
J/Copruposate
if (radioButtonl.Checked 88 groupBoxl.Visible == true)
i

BoanucThle JMHUH TPEIyNpekTalOT 00 OMMOKaX WIM IMOTEHIMAJIbHBIX MpoOJeMax B KOJE B PEXUME
pearpHOTO BpEMEHH IT0 Mepe BBOJIA, YTO TIO3BOJIACT HCIIPABIATh UX HEMEIJICHHO, HE TOKUIAsICh OOHAPYIKESHHUS OITHOOK
BO BpeMs KOMITWJISIIAU WM BBITONHEHHs. ECM HaBeCTH yKas3aTedbh MBIIIM Ha BOJIHHUCTYIO JIMHUIO, HA KpaH OyayT
BBIBEJICHBI JOMOJHHUTEIIbHBIC CBECHUs 00 ommmnbke. Kpome Toro, B moJie cieBa MOXKET MOSIBIIATHCS 3HAUOK JIAMITOYKHU C
MPE/IOKCHUSIMU TI0 YCTPAHCHHIO OIIUOKH.

string PrintResult(int i, string s)
RARAMAARAPANARA
{
int x = 1 * Math.;
s b
var resu 3

} = Wma "Math™ He cyliecTByeT B TEKYLLEM KOHTEKCTE

0 cooinox MoxasaTb BO3MOXKHBIE DEWEHHA

Ccpuika «IlokazaTh BO3MOXKHEIC HCIIPABJICHUA», OTKPBIBACT CIHCOK 6LICTpBIX ﬂCﬁCTBHﬁ, KOTOPBIC MOXKET
NpCSANPHUHATD JIJAMITIOYKaA.

string PrintResult(int i, string s)
1

int x = i * Math.;

var resu - string.Format("{e}: {1}", s, X);
N :
B TIISEETE ) CS0103 Vuan Math e cyutecTsyer s Tekyuiew komTeRcre
ccomnon
void CallDo Vinmerums Math wa System.Math,
1

DRoSometh
} Cosgars nane Math & FilterConfig

Cosgans none Tanske Anm drer FiterConfigMath | TPOCMOTP IBuereriil

using System;
Coaams caoiicTso FitterConfig.Math using System.web;

Co33aTs ROKANkHYIO REpeMenHyID Math

3. 3axnadku TO3BOILIIOT OBICTPO TMEPEXOMWUTHh K ONPEACICHHBIM CTpOKaM B (paimax, ¢ KOTOPBIMH padoTaet
[10JIb30BAaTEb.

4. B KOHTEKCTHOM MEHIO TEKCTOBOTO pEeJaKTOpa MOYKHO BBI3BaTh OKHO Mepapxusi BEI3OBOB JUIsI OTOOpaXKESHHS
METOJIOB, KOTOPBIE BBI3BIBAIOTCS METOJIOM HJIH BBI3BIBAIOT METOJI, B KOTOPOM YCTaHOBJIEH KypPCOp.

5. CodelLens mo3BosseT HaXOUTh CCHLIKH Ha KOJ, M3MEHEHHUS KOJa, CBI3aHHbIE OIIMOKH, paboune dJIEMEHTHI,
MIPOBEPKHU KOJIa ¥ MOJYJILHBIE TECThI — BCE ATO, HE BBIXOMS M3 peaakTopa. JOMOIHNUTENbHBIE CBEICHUS CM. B
paznene [Touck M3MEHEHWH KOJ1a ¥ IPYTUX KYPHAJIOB.

6. Oxkno IToka3zaTh omnpemesieHUsl MO3BOJISICT MPOCMOTPEThH OINPECICHUE METOIa WM THIIA B OKHE PEIaKTopa,
HE TIOKK/1asl TEKYIIUNA KOHTEKCT. DTO OKHO Tenepb nojaep:xkupaetr 1 XAML-koz.

7. TIlynkT xoHTeKkcTHOTO MeHIO IlepeliTi K ompeneTeHHI0 TI03BOJISICT IEPEHTH HEMOCPEICTBEHHO K TOMY MECTY,
rje ompezaencHa QYHKIUS WK 00beKT. JIpyrrue KOMaHIbl HABUTAIIMHM TAaKKE JOCTYITHBI 110 IICTYKY IMPaBOit
KHOIIKOH MBIIIN B pEIaKTOPE.

8. Cas3aHHBIH HMHCTpYMEHT, 0003peBaTeslb 00BEKTOB, IMO3BOJIsIET uccienoBaTh cOopku NET wimm cpens
BeITOSTHEHMsT Windows B cUcTeMe, MPOoCMaTpUBasi COJIEpIKaIIecss B HUX THIIBI (& TaK)Ke METOJIbI M CBOWCTBA B
9TUX THTAX).



https://msdn.microsoft.com/ru-ru/library/dd409859.aspx
https://msdn.microsoft.com/ru-ru/library/dn269218.aspx
https://msdn.microsoft.com/ru-ru/library/exy1facf.aspx
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/" DGospesatens obvexton

[ {} System.Runtime.nter... “© Beginlnit()
-} System Security.Acce. = ¥ Close()
- {} system Security. Auth, 3" Dispose(boel)
# {} System.Security.Cryp... “% EndInit()
# £} System.Security.Perm... “ start()
®-{} System.Text.RegularEx... - < Stop()
#-{) SystemThreading 4 Timer(double)
[=+{} system.Timers = Timer()
# 2 ElapsedEventArgs [37 AutoReset
# [ ElapsedEventHandler
= % [

# [ Gazoswie Tvne!

public class Timer: System...
Unen System.Timers

Cropxa:
BOPMUDYET B NPUAOX...

BonbmmHcTBO ITYHKTOB MCHIO «HpaBKa» u «Bug» TeM WU HHBIM o6pa30M CBA3aHbI C PEAAKTOPOM KOIa.
I[OHOJIHI/ITeJILHLIe CBEICHHUS O PEAAKTOPE KOJa CM. B pa3aeiax Coznanne koma u [IpaBka koja.

Komnuiauposanue u coopka koaa

COopka TpoeKTa O3HAYaeT KOMITIIIAIIMIO WCXOJHOTO KOJIA W BBIMOTHEHHE NCHCTBUH, HEOOXOMMUMBIX IS
co3maHus ucnoiHAgeMoro (aiina. B pa3sHBIX s3bIKaxX MpeayCMOTPEHBI Pa3HBIC OMEpanui COOPKH, a ISl OOBIYHBIX BEO-
caiiToB cOopka BooOmIe He BhimonHsAeTcs. Ho He3aBucuMo oT Tuma mpoekra MeHio «COopkay — 3TO CTaHAApPTHOE
pacrnosoxxeHue 3TuX Komanz. UToObl CKOMIMIMPOBATh M 3alyCTHTh KOJ OJHMM HA)KaTHEM KIIABHUILH, MCIOJIb3YETCs
kiaBuma F5.

Bce xoMmuisTOpsl MOKHO HacTpouTh yepe3 cpeay IDE. Ilanens MHCTPYMEHTOB COOPKH MO3BOJISIET YKa3aTh,
CIeIyeT JIM CO37aBaTh OTJIAJOYHYIO BEPCUIO MPOTPAMMBI C BKIIOUCHHBIMHM CUMBOJIAMHU U JTOTIOJHUTEIBHOM MPOBEPKOil
Ha HaJgu4yMe OINMOOK JJsi MOAJECPIKKM TOYEK OCTaHOBa M IOLIArOBOTO PEKUMa OTIaJuuMKa WM COOpPKY BBIIYCKa,
KOTOPas B UTOTE MPEAOCTABIACTCSA KIMEHTAM.

Ha crpanunme cBOWCTB NMpOEKTa MOYKHO HACTPOUTH JIOTIOJHUTEIbHBIC MapaMeTpbl COOPKM M MHOTHE JIpyTHe
napameTpsl. lllenkHUTe MM TIpOeKTa B 0003peBaTese pemeHnil 1 BioepuTe MyHKT «CBOWCTBa» MIIM BHIOEPUTE ITyHKT
mento [IpoekT\CBoiictBa). Kpome TOr0, COOPKY MOKHO BBITOJHUTH U3 KOMAH/JIHON CTPOKH.

Brixoansie qanHbIe COOPKH, BKIIIOYAs COOOIIEHHsT 00 OMMOKaX MM YCIICIIHOM BBITTOJHEHUH, OTOOPaXKatoTcs B
OKHE BbIBOJA. B okxHe «CIHCOK OIHO0K» MPUBOIATCS MOIPOOHBIE CBEICHHS 00 OMMOKax COOPKH.

= static void Main (string[] args)
{
Console.Writeline("Hello world";
4

Cnucox Ownbok

Bee Pewerme ~ | €3 1 Owmbea | 4 0T pewai | @ 0C i ‘ Tonbko C6opka ~ | Mownck no cnu...
Kog Onucatne = Mpoekr Daiin Crpoka  Cpeacteo Moaa....
€3 51026 ) Oxupaerca ConsoleApplication2 Program.cs 13 Komnunatop

Crmcok oumbox  EETT

Otiaaaka Koaa

CoBpemennbtii otnaguuk Visual Studio mMO3BOJISET BBIMOMHATH OTIAAKY KOJA B JIOKAJILHOM IIPOEKTE, Ha
YIaJCHHOM YCTPOWCTBE WJIM B 3MyJsATOpe, Hampumep misi ycrpoiictB Android wiam Windows Phone. MoxHo
MpOCMAaTPUBaTh KOJ C [IarOM B OIWH OIEpaTop, MPOBEPssl 3HAYCHHUS I[EPEMCHHBIX; IIOIIArOBO BBIMOJHAThH
MHOT'OITOTOYHBIC TPUIIOKEHUS, a TAKXKE 3aJaTh TOYKH OCTaHOBA, KOTOPBIC CPadaThIBAIOT TOJBKO MPH BBIOIHCHUH
YKa3aHHOT'O YCJIOBUSL. Bce 3T0 MOKHO HACTPOUTH B CAMOM PEAAKTOPE KOJIa, HE MOKUIast KOHTEKCT KOJia.

Bl void Header_Click(object sender, RoutedEventArgs e)

£ @ // Determine what group the Button instance represents...
S |var group = (sender as FrameworkELement).DataContext;
MapameTpsi TouKn OCTatosa X

Pacnonaxenne: GroupedliemsPage.zaml.cs, crpexa: 79, crmeon: 13

Yenommn
Yerosrioe ewpacrine v fomercatue v (senderas Button)Content=="Heading ' X
Komecrso obpauesani And v Kparo - 10 x

[loBasms ycaomne

Leicroun

3anucars cocbuenne X

Coobuenwe:  3aronosox 1 wenkyr 10 pas
B Oxevo eoimopa

Mpogomams semomenne
CaM OTJIaJJuMK MMEET psiJl OKOH, B KOTOPBIX MOXKHO IPOCMATPUBATh JIOKAJIbHBIE TIEPEMEHHBIC, CTEK BBI30BOB M
JIpyTHe acleKThl CPebl BBITOIHEHHS U BBIMOIHATh ONEpPallii C HUMH. DTH OKHA JOCTYITHBI 3 MeHI0 OTaaaka.
OKHO MHTEPIIPETAINH ITO3BOJISIET BBECTH BBIPAXKEHHE U CPa3y yBHUAETh €ro pe3ylibTar.
IntelliTrace peructpupyeT Bce BBI30BBI METOJIOB M JApyrue coObIThs B padortarouieii nporpamme .NET u moxer
TIOMOYb OBICTPO HAWTH HCTOYHHK MTPOOIEMBI.
JlononauTenpHBIE CBEACHUS cM. B pazaene Otnaaka B Visual Studio.

JlabopaTopHoe 3ansitne Ne2 (4 4.)
Tema OnepaTopsl sa3bika CH.


https://msdn.microsoft.com/ru-ru/library/efc4xwkb.aspx
https://www.visualstudio.com/features/ide-vs
https://msdn.microsoft.com/ru-ru/library/f177hahy.aspx
https://msdn.microsoft.com/ru-ru/library/dd264933.aspx
https://msdn.microsoft.com/ru-ru/library/sc65sadd.aspx

Bompocs! mtst 00CyKaeHus:
1. Omneparopsr  momeuennsie  (labeled-statement),  mexmapupyromme  (declaration-statement),
BcTpoennbie (embedded-statement).
2. Oco0eHHOCTH pealn3aliy OnepaTopoB B s3bike CH.
Ipumepnvle 3a0anust

1. Yucna. Haiitu nBy3naunbie uncna abu Cd takue, uto abcd =ab*cd

2. @anvwusas monema. Vimeercs 3" MOHET, cpeii KOTOPBIX €CTh (ayIbIINBas (TsHKeNIee BCEX OCTAIBHBIX).
TpeOyercsi ¢ MOMOIIBIO YallleYHBIX BECOB 0e3 THPh POBHO 3a N B3BENIMBAHHUN ONPEACITUTH HOMEpP
¢anpmmBoii MoHeTHL. [lonp3oBarens BBoauT 0, eciii BeChl YpaBHOBEIICHBI. | — eciu mepeBecuia jeBas
yaria. 2 — eclii epeBecuia papas Jaria.

3. IHocneoosamenvnocms 1,0,0,1,0,1,1,0,0,1, 1,0, ..., cocrosimas U3 HyJel U €UHUI] CTPOUTCS TaK:

NEPBBIN €€ AJIEMEHT paBeH 1, a OCTaJbHBIE MOMYYalOTCs M3 MPEAIIECTBYIOIINX C ITOMOIIBIO JOTUYECKOH

omeparmu otpuuanus: not(l) = 0, not (0) = 1. Bropoil smeMeHT paBeH OTPHIAHUIO MEPBOTO, TPETHH M

YETBEPTHIA — OTPUIIAHHUIO TIEPBOTO U BTOPOTO COOTBETCTBEHHO | T.J. 110 3amaHHOMY N BRIYUCITUTH N-BIi WieH

yKa3aHHOM MOCIeA0BaTEIbHOCTH.

4. Keadpamupi. OT 3a1aHHOTO MIPSIMOYTOJIFHUKA KOKIBIK pa3 OTpe3aeTcs KBaJApaT MAKCUMAILHOW TIIOIAIN

(ATUHBI CTOPOH BBIPAXKAIOTCS HATYPaIbHBIMHU YKCIaMu ). HalTH KOJMYECTBO TaKUX KBaJIPaTOB

5. Jlecmnuya. [logauMasich 1o JIECTHHUIE, 3asl] NpbIraeT JTUO0 Ha CIEYIOUIYIO CTYNEHBKY, JH00 uepes

OZIHY, OO Yepe3 ABe CTyNneHbKH. CKOIBPKUMHU CIIOCO0aMH OH MOJKET ITOJHATHCS Ha CTYMEHBKY C HOMEPOM

n?

6. BpuucnuTh N-pI WieH MOCIEAOBAaTENBHOCTH HATypanbHBIX uucen 1, 2, 2, 3, 3, 3, 4,4,4,4, ... o

3alaHHOMY .

7. Ocrarku. 3agymano nenoe unciio X. M3BectHsl uncna K, m, N — 0CTaTKH OT JEJCHUsI 3TOTO YKcia Ha 3,

5, 7 cootBercTBeHHO. Haligure yncio X.

8. Kononusa pooomos. Kononus poOOTOB )XKHBET W Pa3BUBACTCS IO CISAYIOUINM 3aKOHAM: OJWH pa3 B

Havaje rojla OHM OOBEIUHSIIOTCS B TPYHIBI MO 3 Wik 5 poOOTOB. 3a OJMH Toj rpymnmna u3 3 poOOTOB

coOHupaeT 5 HOBBIX POOOTOB, a TpyImna U3 5 poOOTOB coOUpaeT 9 HOBBIX POOOTOB. POOGOTHI 00BeAMHSIOTCS

TaK, 4TO0Bl COOpaTh 3a TOj] HAMOOIBIIEe KOJIMYECTBO HOBBIX po0O0TOB. Kaxmblii poOOT KUBET TpU Tona

nociie coopku. M3BeCTHO, YTO HAYAIbHOE KOJIMYECTBO POOOTOB PaBHO K M BCe OHM TOJILKO YTO COOpaHbI.

CkobKo poOOTOB OYyAET CoiepKaTh KOJIOHHUS yepe3 N jetT?

JlabopaTopHoe 3ansitue Ne3 (12 4.)
Tema MaccuBsbl B C#.
Bornpocsr fj1st 00CyKACHUS:
1. MaccuBbl OTHOMEpPHBIE, MHOTOMEPHEIE.
2. MaccuBbl MaCCHBOB.
3. HenpsMoyroJjibHbIe MaCCHBBI.
4. Oco0eHHOCTH peann3annuy MacCHBOB B si3bike CH#.
Ipumeprvie 3adanus
1. OOpsacHenue pabOTHl Ha MpHUMeEpPE PELIeHHS 3aadd CO3JaHHA OAHOMEPHOTO M JBYMEPHOI'O MAacCHBOB, NOHCKA
HauOOJBIIEr0 U HAUMEHBILETO 3HAUYEHNUH JIIEMEHTOB.
2. WunuBunyanbHble 3aaanust no TeMe OnHoMepHbie MaccuBbl (20 BApHAHTOB).
3.  HWunuBunyanbHble 3aaanust o TeMe [IBymepHbie MaccuBbl (20 BapuaHTOB).

JlabopaTopHoe 3ansitne Ned (6 4.)
Tema Ctpoxu B C#.
Bompocsr mist 06CyKaeHus:
1. Crpoku kak 00beKTHI Ki1acca String.
2. Crpoka Kak KOHTeHHep.
3. TlpumeHeHHe CTPOK B EPEKITIOYATENSIX.
4. MaccuBsl cTpok. Onepanuu HaJl CTpPOKaMH.
5. OcobeHHOCTH peanu3aluu CTPOK B si3bike CH.

Ipumepuwvie 3a0anus
1. Mepenoc. [Ipumem creayromye npaBuia NePeHoca pyCcCKUX CIIOB:



= B kaxaoi u3 pa3faeisseMbIX 9acTeH TOJDKHO OBITH 0oJiee OHOM OYKBBI, U3 KOTOPBIX XOTS OBl OHA —
TJIaCHAs,

=  Henb3s pa3nensiTs COrMacHylo U CIEAYIOUIYIO 32 HEH INIacHYIo;

=  Bykssl 1, b, b cunTaTh CONIACHBIMHU, HO NIEPEHOC MIOCIE HAX JIOMYCTHM.

Tpedyercsa. B kaxmoM W3 BBOJUMBIX CIIOB IMOCTaBUTHh BCE BO3MOXKHBIC 3HAKH MEPEHOCA, HAIPUME:
OBS-3A-TE-JIBHBIN. Crpounsie 1 IponrCHBIE OYKBBI CIATATh HEPAZTHIUMBIMH.

Hnmepecnvie mecmol 011 nposepku (lla-nxa, om, Ona, Ho-eypm, Dab-Hu-nvo, An-npok-cu-ma-yus,
Apus, Ilpeii-cky-panm, Boto-ea, /[nun-no-weee, ¥Yxa, llles, Cvecmo, Apu-s1s, 3mee-eo, Aputi-ybi).

2. Tab6uo. B ropome N coOuparTcs mpa3aHOBaTh ACHb POXKACHUSA OJHOIO 3HAMCHHTOTO KUTEIA. B decTh
3TOTO PELIEHO YCTAaHOBUTH B IIEHTPE ropoja Tali0, Ha KOTOPOM JOJDKHO OTOOpa)kaTbCsd KOJIHMYECTBO
JHEH, OCTaBIIMXCS 0 3HAaMeHaTeNbHOH naTbl. TpebyeTrcs HanucaTh MPOrpamMmy JUis Ta0JIo.

3. Jauna. B cTpoke, cocrosieil W3 CIOB, pa3ieiCHHBIX MNpoOeNaMu, OMNPEACTUTh JUIHHY CaMOro
KOPOTKOT'O U AJTMHHOTO CJIOB.

4. IudpoBannoe cooduenune. Ctyaenty Nel or Crynenra No2 moctynuino 3ammppoBaHHOE COOOIICHHUE.
Crynenty Ne3 ynmanoch YCTaHOBHTH, YTO KaXJ0€ CJIOBO B COOOIICHHMM MepeBepHyTo. Tpebyercs
BOCCTaHOBHUTH UCXOJHOE COOOLICHHUE.

5. HosoOpanubl. Ha nepBom moctpoeHny BHOBb PU3BAHHBIE B APMHUIO COJIJATHI TOCTPOMIUCH B ICPEHTY.
ITocne HC6OHBH_IOI‘O O6’bHCHeHI/IH UM IIpaBUJI BBIIIOJHCHHUA B CTPOIO PA3JIMYHBIX KOMaH]/ IIOCJICOA0Balia
KOMaHJa "HaneBo'. B pe3ynbTaTe HMCMOIHEHUS 3TOM KOMAaHAbl HEKOTOPBIE COJAAThl MOBEPHYJIHUCH
HaJIEBO, a HEKOTOphle — Harpaso. Coyigarel, KOTOPBIE OKA3AIKCh JIUIIOM K JIMIy CO CBOHM COCEIOM,
Cpa3dy MOHSUIM, YTO COBEpIIMIM OIMMUOKY. UTOOBI ee HCIpaBUTh, KaXKIBIH M3 HHUX OISTH OBICTPO
noBepHyJscs Ha 180 rpamycoB. Eciu Ha3BaHHAs cUTyalusl 3aTE€M OIATh MOBTOPSIACH, TO €CTh, B KaKUX-
TO Mapax COJAATHl OKA3AIMCH JIUIOM IPYT K APYry, TO TaKHe COJAaThl CHOBA IoBOpaunBaiuch Ha 180
rpaaycoB. DTa Npoleaypa MpoAoDKaiach 0 TeX Mop, oKa B MIepeHre ObuIa XoTs Obl 0JTHA Mapa CoNjar,
CTOSIINX JIULIOM IPYT K OAPYTY.

Tpebyercsi HanucaTh MPOrpaMMy, KOTOpasi IO PACIIONOXKEHUIO COJNJAT Cpasy I0Cie HCHOTHEHUS
KOMaH/1bl "HajieBO" BBIYUCIISET YMCIO TMap COJIAAT, COBEPIIMBIUIMX BIOCIEACTBUU pa3BOpOTH Ha 180

rpajlyCoB B COOTBETCTBUHU C BBILLICOMUCAHHON MPOLETYPOH.

Ilpumep:
[TycTb 6 commaT CTOSIT CeIyrOIUM 00pa3oM:

>><<><

Omeemom b6yoem yucio 7.

B Tabmune 1 ans aToro nmpuMepa MpUBEACHBI PACTIONIOKEHHS CONIAT B IEPEHTe TOCIIE OUYEPETHOTO
3aBepIIeHUs pa3BopoToB Ha 180 rpaaycoB COOTBETCTBYIOIINX AP COJAT.

Tabnuna 1
Pacnonoxenue KonuuectBo nap, koTopsie .
KommenTapuit
coJiat JIOJDKHBI Pa3BEPHYTHCS
>><<>< 2 Pacnonoxxenue conaat cpasy nocie
HCIIOJIHEHHUS KOMaHIbI "HaneBo"
><>K<> 2 Pacnonoxxenue congaTt nocie nepBoro
3aBEPIICHUS PA3BOPOTOB COOTBETCTBYIONTHUX
<><><> 2 Pacnonoxxenue congaT nocie BTOPOro
3aBEPILEHUS PA3BOPOTOB COOTBETCTBYIOLIUX




<<><>> 1 Pacnonoxxenue conpat mociue TpeThero
3aBEpPILECHHS Pa3BOPOTOB COOTBETCTBYIOIIHX

<LKLB>>> OOuiee KOIMYECTBO Koneunoe pacnonoxenue connar

Jla6opaTopHoe 3ansitue NeS (10 4.)

Tema Metoabl B C#.

Bomnpocs! qiist 00cyxaeHust:

MeToIbI-TIpoIeIyphl U METOBI-(PYHKIIHU.

CootBeTcTBHE PUKCUPOBAHHBIX MTAPAMETPOB U apIyMEHTOB.
ITapameTpsl ¢ TUTTAMU CCHUIOK.

MeTo/1bI ¢ IEPEMEHHBIM YHCIIOM apryMEHTOB.

Ileperpy3ka MeTOIOB.

Pexypcusnbie MeTobl. OCOOCHHOCTH peann3aiui MEeTOI0B B si3bike CH#.

SSurwdE

Ipumeprvle 3adanus
1. WuauBunyanbHEIE 3agaHus 0 Teme Metonsl (20 BapHaHTOB).

3 cemecTp
JlabopaTtopHoe 3ansitue Nel (6 4.)
Tema Kitaccpl Kak THIIBI.
Bormpocsr s o0cykaeHus:
1. OO®bsBieHHUE KIacca.
[Tonst 00BEKTOB.
MeTto/161 00BEKTOB.
Ccpinka this.
KoncTpyKkTOphl 00BEKTOB Kitacca (yMOT4aHusl, O0IIEro Bua, KOMMPOBAHUS, IPUBEICHIS).
JecTpyKTOpHI U (pHHAIH3ATOPEI.

S~ LN

Ipumepnuie 3adanus
1. Kusus. (http://www.arbuz.uz/gazeta_23.html)
Ha 6eckoHEeYHOM TIITOCKOM KJIETOYHOM TIOJIE, COCTOSIIEM M3 ITYCTHIX KIIETOK, MOCEISeTCS KOJIOHUS
opranu3moB. Kaxxas kiieTka vMeeT POBHO 8 coCceqHUX KIETOK. KOJIOHUS KUBET M pa3BUBAETCS, TIOTINHSSCH
CIIeTYFOIIAM 3aKOHAM:

* OprasusM BbDKHBAET, €CJIU UMEET 2 WIH 3 COCENeH;

* OpraHu3M yMHUpPAeT OT OJMHOYECTBA, €CIIM Y HEro He 00JIee OJJHOTO COCea;

* OpraHv3M yMHpPAeT OT NepeHaceIeHus, eclii y Hero Oosee 3 cocenel;

* HOBBII OpPraHU3M POXKIAETCS, ECIIA YHCIIO COCEIel paBHO 3.

JladopaTtopHoe 3ansitue N2 (8 4.)
Tema Cpeacrsa B3auMOAeHCTBHA ¢ 00bEKTAMH.
Bonpocs! mist o6cyxaeHus:
1. TpuHUMN UHKANCYISIANA U METOBI OOBEKTOB.
2. CBoliCcTBa KJIaCCOB.
3. ABTopeasnzyeMble CBOWCTBA.
4. HVHpmexcaTopsl.

Ipumeprvle 3a0anus
1. HWunusupayanbHas 3amada o teme «Kiacce»
Kaxxnmprit pa3pabaTeiBaeMBIii KJIacC MOJDKEH, KaK TMPABHIIO, COACPXKATh CICIYIONIHE JJIEMEHTHI:

CKPBITBIE TIOJISA, KOHCTPYKTOPBI C MapaMeTpamMu H 0e3 MapaMeTpoB, METOHBI, CBOWCTBA, HMHAEKCATOPBI,
neperpyxeHnsle  omnepanuu.  @DyHKIMOHANbHBIE  AJIEMEHTH  KJlacca  JOJDKHBI  o0ecrievrBaTh
HETPOTUBOPCUYMBHIN, TOJHBIA, MHUHAMAIBHBIA M YyJNOOHBI WHTepdeiic kmacca. B mporpamme noimkHa
BBITIOJTHATHCS IIPOBEPKA BCeX pa3paboTaHHBIX JIEMEHTOB Kilacca.



2. 3aoaua 06 ungexyuu cmpuzyweco auwman (Ban Taccen . Cruib, pa3pabotka, 3Gp¢GEKTHBHOCTS,
OTJIaJIKa U UCIIBITaHuE TIporpamm. — M.: Mup, 1981)

[IpoMonenpoBaTh MPOIECC PACIPOCTPAHEHUS MH(PEKIMH — CTPUTYIIETO JIUIIAS 110 YYacTKy KOXH
pasmepoM n X n (n — HeueTHOe) KieTOK. IIpesmonaraercs, 4To HMCXOMHOW 3apakeHHON KICTKON KOXKH
SABIISICTCSl IEHTpaNbHasd. B KakIplii WHTEpBA] BpPEMEHH TMOpaXEHHAass HH(EKIMeW KIeTKa MOXET ¢
BeposATHOCTHIO 0,5 3apa3uTh JHOOYIO0 U3 COCEMHUX 3I0POBBIX KIETOK. [0 mpomiecTBuu 6 €IUHUI] BpeMEHU
3apakKeHHasl KJIeTKa CTaHOBHUTCS HEBOCIPHUMYHMBOW K WH(EKnnyd. BO3HHUKIINNT WMMYHHUTET AEHCTBYEeT B
TEUCHUE MOCICAYIOMUX 4 SAUHUI] BPEMEHH, a 3aTeM KJIETKa OKAa3bIBACTCS 3JOPOBOM.

B xome MmomenmnpoBaHHS ONHCAHHOTO TIpollecca HEOOXOAMMO BBIIABATH TEKyIIee COCTOSHHUE
HCCIEAYEMOr0 y4acTKa KOXKU B KaKIbI MHTEPBaj BPEMEHHU, OTMEYasl 3apa’KeHHbIC, HEBOCIPUUMYHUBEIE K
WH(EKITHN U 300POBBIC KIICTKH.

Jla6opaTopHoe 3ansitue Ne3 (12 4.)

Tema Brilouenue, BI0KEeHHE U HACJIETOBAHUE KJIACCOB.
Bormpocsr s o0cyxaeHus:

Bkirouenne 00bEKTOB KIaCCOB.

BroxxeHnue Ki1accos.

HacnengoBanue Ki1accoB.

JlocTyImHOCTP YJIEHOB KJIacca IpH HAacIeTOBAaHHUH.
Mertoibl IpyU HACJIEAOBAHUU.

AOCTpaKTHBIE METOJIBI U a0CTPAKTHBIC KITACCHI.
[TpumeHeHne aOCTPaKTHBIX KJIACCOB.
OmneyaTaHHbIE KJIACCHI U METOJBI.

N~ wWNE

Tpumepnvie 3a0anus
1. Hocmpoumsv mpu kKnacca (6a3oevlii u 2 ROMOMKA), ORUCLIBAIOWUX HEKOMOPHLIX PAOOMHUKOE C
no4acoeoill onnamoii (00UH U3 HOMOMKO08) U PUKCUPOBAHHOT ONAMOIL (6MOPOIl HOMOMOK).

Ornucath B 0a30BOM Kjlacce aOCTPaKTHBIA METO/I JIsl pacueTa CPeIHEMECIYHOM 3apaboTHOM mwiaThl. Jls
«IIOBPEMEHITNKOBY (opMylla JJIs pacyuera TaKkoBa: «CpeaHeMmecsdHas 3apaboTHas tuiara = 20.8 * 8 *
MOYACOBYIO CTaBKY», /Uil paOOTHUKOB ¢ (PUKCHPOBAHHOW OILIATOM «CpeiHeMecsayHas 3apaboTHas TuiaTa =
(UKCHPOBaHHON MECSYHOM OILIATE.

a) YIopsaoYuTh BCKO TOCIIEAOBATEIIEHOCTh PAOOTHHUKOB 1O YOBIBAHHIO CPEIHEMECSIYHOTO 3apadoTKa.
[Ipu coBnaseHnyn 3apIuiaThl — YIOPSAAOYMBATE JaHHBIE TIO aj(aBUTy N0 UMeHU. BriBectn maeHTHUKaTOp
paboTHUKA, UM U CPETHEMECSIYHBIN 3apabO0TOK ISl BCEX 3JIEMEHTOB CIIHCKA.

b) BriBecTu nepBbie 5 MeH paOOTHUKOB U3 IMOJYIEHHOTO B ITYHKTE &) CITUCKA.

¢) BriBectn nocnennue 3 uneHTHQUKATOpPa pAaOOTHUKOB U3 TIOJYYSHHOTO B ITYHKTE a) CITHCKA.

d) Opranu3oBath 3aKCch ¥ YTEHHE KOJUIEKIINU B/U3 (aii.

¢) OpranuzoBaTh 00pabOTKy HEKOPPEKTHOrO (hopmara BXOAHOTO (aiiyia
2. WnapuBunyanbHas 3amava mo teme «HacienoBanue kiaccoBy

JladopaTtopHoe 3ansitue Ned (10 4.)
Tema UnTepdeiicsl.
Bomnpocs! miist o0cyxaeHust:
1. HWHrepdeiic kak MeXaHH3M HACJICIOBAHMS CIICIUPHUIIMPOBAHHON (YHKIIMOHAIBLHOCTH.
2. Hacnenosanue ciennpuIupoBaHHON (yHKIIMOHATBHOCTH.
3. Peanmzanus uaTepdericos.
4. WHarepdeiic Kak THII.
5. Hutepdeticel 1 HacaeI0BaHHE.

IpumepHuie 3adanus
1. HWunuBupayanbHas 3agaua mo teme «HHrepdeicsn

®opma KOHTpOJIA 3a ogHy pabory Bcero




Mumn. Makc. Mumn. Makc.

0a/LI0B | 0a/1J10B 0aJ1J10B 0a/110B
Tekynuii KOHTPOJIb:
AxTHBHas paboTa Ha 3aHATHU 0,25 0,5 9 18
Brinmonnenne qoMarHero 3agaHus 0,75 0,75 27 27
BrinonHeHHE 3aJaHUI CAMOCTOSTEIIbHOM PadOThI 1 3 1 3
KOJLIOKGUYM 1 3 3 9
[TpomesxyTouHast aTTecTanus (9K3aMeH) 20 43
HToro 3a cemecTp 60 100

Bomnpocsl Kk 3x3aMeny
1 cemecmp

1. MHuatywtuBHOE moHATHE anropuTMma. ColicTBa anroputMa. Crioco6s! onucanus. GopMaibHOE ONFICAHNE
anroputMa. HopManbHble anropuTMBl.

2. CTpyKTypHI QITOPUTMOB.

3. Bsemennme. Ocobennoctn s3pika Delphi. Bosmoxxnoctn si3pika Delphi. CucreMa THITOB JaHHBIX SI3BIKa
Delphi. ToxnecTBeHHOCTh B COBMECTHMOCTH THIIOB.

BripaxkeHus, onepasibl, ONeparim.

CrpyKTypa OporpaMmsl, €€ OCHOBHBIE pa3zielibl U X HazHaueHue. Kommenrapuu.

HexkoTtopsie npueMbl ONTUMHU3ALUHU IPOIPaAMM.

Omnepartopsl: MPOCThIE, CTPYKTypHUpOBaHHbIe. DOpPMATHI 3alHCH.

CTpyKTypHpOBaHHBIE THIBI JaHHBIX: CTpoKH. Onucanue Tumna. J[uHaMHYecKue U CTaTUYeCKUe CTPOKH.
CTpOI(OBBIe npouenypsl 1 GyHKLIUH.

9. CrpykTypupOBaHHbIC THIBI JaHHBIX: MAacCHBBI (CTaTWdeckue, MUHamMuueckue). OnmcaHue THIIA.
JeiicTBuda Hag MaccuBaMu. JleficTBUA Hall 3JIEMEHTAMU MacCHBa.

10. IIpocteitmue anropuTMbel 00pabOTKH MacCHUBOB: BBOJ-BBIBOJ MAacCHBOB, HAXOXJIEHHE CJe/la MATPHIIBI,
CYMMHPOBAHHE 3JIEMEHTOB CTPOK MAaTpPHUIbl, YMHOXXCHHWE MaTpPHUIbl Ha BEKTOP M MaTPUIBI HA MaTpHI,
IUKJIAYECKUH CIBUT MacCHBa, HHBEPTHPOBAHHE MaccuBa, (JOPMHPOBAHHE MACCHBA U3 DJIEMEHTOB IPYroro
MAacCHBa, YIOBJICTBOPSIOLINX YCIOBHIO.

11. Ilpocreiimme anroputMel oOpaOOTKM MAacCHBOB: yJaJIeHHE 3JE€MEHTa W3 OJHOMEPHOTO MAacCHUBa,
yaJeHue 3a/laHHON CTPOKU M3 MaTpPHUIIbI, BKJIIOUEHHE 3JIEMEHTa B 33JJaHHYIO MO3UIMI0 MacCHBa, BKIIOYEHHE
3JIEeMEHTa B YIOPAJOYEHHBI MacCHB C COXpPaHEHHWEM YIOPSIO0YEHHOCTH, BKIIIOUYEHHE CTPOKHM B MAcCHUB,
NIePECTaHOBKA IEMEHTOB MACCHBa, IIEPECTAHOBKA CTPOK MaTPHIIbI, IpeoOpa3oBaHuEe ABYMEPHOI'O MACCHBA B
OJHOMEPHBI.

12. Anroput™mbl HHGOPMAIMOHHOTO TIOWCKAa W COPTUPOBKH: 33Jadya IOWCKAa W €€ Pa3HOBHJIHOCTH:
HaxOKACHHE MHUHHMMAJIBHOIO 3HAYCHMS D3JEMEHTOB IIOCIEIOBATENbHOCTH (BCE JJIEMEHTHl pa3HbIE);
Haxo’KAeHHEe HOMEepa MUHUMAJILHOTO JIEMEHTA MOCIEA0BAaTEIbHOCTH (BCE 3JIEMEHTHI Pa3HbIC); HAXOXKACHUE
MUHUMAJIBHOTO 3JIEMEHTa U €ro HOMepa B IIOCJIEJOBATEIbHOCTH C COBMAJAIONIUMH 3JIE€MEHTaMHU;
HaxOKACHUE HOMepa JJIEMEHTa C 3aJaHHbIM 3HaueHHeM (BCE DJIEMEHTHI Pa3Hble), MOUCK JJIEMEHTa B
YIOPSA0YEHHON MOCIIEA0BATEIbHOCTH.

13. AnropuT™mbl MH(OPMAIIMOHHOTO TIOMCKAa W COPTHPOBKHU: 3aJada COPTHPOBKH, OCHOBHBIC TOHSTHSI.
[TpocThie MeTOIBI COPTHPOBKU MacCUBOB (BBIOOpOM, 0OMeHOM, BcTaBkaMu). AnroputM Llemna. Anroputm
Xoapa.

14. CrpykTypupOBaHHBIE TUIIBI JaHHBIX: MHOKecTBa. Onucanue tuna. Onepanuy HaJl MHOKECTBAMHU.

15. CrpykTypupoBaHHBIE THIBI JaHHBIX: 3amucH. Onucanne THUMA. 3aucy C BApUaHTaMHU.

16. Ilpouenypsl u GyHKLIUH, ONpeaelsseMble MMOJIb30BaTeIeM. MexaHu3M nepenadn napamerpoB. O0nacTb
neiictBusl naeHTuuKaTopoB. PexypcuBHble noanporpammsl. [IpeaBapurensHoe OonmucaHue MOAIPOTPAMM.
[ponenypusie Tunsl. [lepezarpyska GyHKINH.

17. Onepanmum BBoga u BbeBoAa. CTPYyKTypHUpOBaHHBIE THIBI JaHHBIX: (ainpl. Onucanue TUMA.
CranzapTHble poUeypsl U QYHKIMHU IJ1s1 THITM3UPOBAHHBIX (aiiiioB.

18. CrpykTypupoBaHHBIE THITHI JaHHBIX: (aiibl. TekcroBble (atinbl. CTaHmapTHBIE MPOIEAYPH U PYHKIMH
JUISL TEKCTOBBIX (aiinoB. O0MeH nHbopMalmeld MexXIy NMporpaMMOl M BHEIIHHM TEKCTOBBIM (aiiiioMm Ha
JTUCKE.

19. CrpykrypupoBaHHbIE THIIBI AaHHBIX: (Qaiinbl. HerunusupoBanuslie ¢aiiiasl. CTaHAapTHBIE NPOLELYPHI U
(GYHKIUY [T HETUITM3UPOBAHHBIX (aiiioB.

20. CcputouHble THITH ¥ YKa3zaTenu. Onucanue tuna. [{eiicTBus Hal CChUIKaMu.
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21. TlIpoGieMa NOTEPSHHBIX CChUIOK. COBMECTHMOCTh CChIJIOYHBIX THITOB.

22. OpraHu3anus JUHAMHYIECKHX CTPYKTYp € IIOMOIIBIO yKa3aTeleH.

23. OpraHu3zanus KOJIBLEBOTO IBYCBA3HOTO CIMCKA C IIOMOIIBIO yKa3aTeneH.

24. OcHOBHBIE TOHATHS MOIYJBHOTO MporpammupoBaHus. O0mas cTpykrypa moayns. [lognporpammsl B
Monymsix. Kommumsaiiust m mcnonp3oBanne moxyiei. Tumer momyneit B Delphi. Cozmanue mpuiioxeHwHs,
COJEePKAIIEro HECKOJIBKO (hopM.

2 cemecmp

1. OcHoBHBIE TOHATHS  OOBEKTHO-OPHEHTHPOBAHHOTO  mporpammupoBanus.  OOBEKT,  Kiacc,
cocTaisifoiine kinacca. Hacinenosanue, nonuMopgusm, HHKaICyISIHS.

2. llons, cBOHCTBa U METOJIBI (CTaTHUECKHE, ANHAMHYECKHE, BUPTYalbHbIE, a0CTPaKTHBIC, METO/IBI Kiacca,
neperpyxaemsie MeTobl. KOHCTPYKTOPBI, IECTPYKTOPBHI.

3. Ipexacrasnenue 00bEKTa, €ro0 BHYTPEHHSS CTPYKTypa. OnepaTopsl is U as.

4. OOjmacTu BUAUMOCTH JJIEMEHTOB KJIacca.

5. OO0paboTka HCKITIOYCHHIA.

6. Crpykrypa nporpammel Ha C#. [ToHsITHE POCTPAHCTBA HMEH.

7. Tuner panseix. Knaccudukamumst tunoB. Tumbl panebiX. [lpocteie Tumbl. KoHcTanTbl (JTUTEpaibl).
O6’IJSIBJ'ICHI/IC NEPEMCHHBIX 1 KOHCTAHT 6a3OBLIX THUIIOB.

8. Omepammu s3p1ka C#. Onepanuu NprcBanBaHUs U OrepaTrop npucBanBaHus. Onepannyi HHKpEeMEHTa U
nekpemenTta. llopaspsnnbele omepauuu. IlepenmonHeHuss mnpu  omepanusx ¢ LEIbIMH  3HAUYCHHSIMHU.
ABTOMAaTHYECKOE M SIBHOC IMpHBEJCHHE apu(PMETHYecKHX THIOB. JIOTHUECKM THII M JOTHYECKHE
BBIpa)KEHUSL. BRIpa’keHHs ¢ CUMBOJIBHBIMU OIIEPAHAAMH.

9. Ilpocteie (6a3oBbie) Tumbl C# kak kmaccsl mwiatdopmsl NET FrameWork. Crienmdndeckie MeToasr U
I1OJIA MPOCTBIX TUIIOB.

10. OOGmmue cBexenust 06 oneparopax sizbika C#. MeTku u oneparop 6e3ycioBHOro nepexona. Omneparops
BbIOOpa (omepaTopsl BeTBiIeHUH). OnepaTopsl nepenauu ynpasieHus. OnepaTtopsl HUKIIA.

11. Opmnaomepnbie MaccuBbl B C#. MaccuBBI Kak HacleTHUKH Kiacca Array. HecraTtudeckne MeTOIBI
(MeTonel 00BEKTOB) Kitacca Array. Buabl MacCHBOB M MacCHBBI MHOTOMEPHEIE.

12. MaccuBbl MaCCHBOB M HENIPSIMOYT'OJIbHBIE MacCUBBL. I[0BEpXHOCTHOE KONIMPOBAHHUE.

13. Crpoku — 00bekThI Ki1acca string. CTtpokoBbie JuTepaibl. CTPOKOBBIE 00BEKTBI M CCHUIKH THIA String.
Omnepanuu Haj cTpokamu. AprymenTsl Mmetoaa Main( ). HeusmersieMocTs 00beKTOB Kiacca String.

3 cemecmp

1. Metoapl B C#. MeToap—tiporieypsl U MeToIbI-(yHKIMH. COOTHOIICHNE (PUKCUPOBAHHBIX HTApaMETPOB
Y apryMEHTOB. MeTo/bl ¢ IEpEMEHHBIM YNCIIOM apryMeHToB. Ileperpy3ka MeTos10B. PekypcruBHBIE METOIBI.
2. Kiacc Kak COBOKYIMHOCTb CTAaTHUECKMX wWieHOB. CraTHuyeckue wWieHbl kinacca. CTaTHYecKue MO
kyaccoB. CTaTHuecKknue KOHCTAHTHI.

3. Kiacc xak COBOKYNMHOCTH CTaTHUeCKUX 4WieHoB. Crarnueckue wieHbl kiacca. CTaTnyeckue MeTo[bl.
Cratudecknil KOHCTPYKTOpP. CTaTHYECKHE KIACChI.

4. Kmaccel kak Tunbl. OObsiBieHue kiacca. Ilons o0bekroB. Meroasl o0bekToB. Ccbuika this.
KoncTpykTopsl 00beKTOB Kiacca (yMOM4aHHA, OOIIEro BUa, KOMUPOBaHMS, IpUBEAeHU). JlecTpyKTOpsl U
(hMHAIIN3aTOPHI.

5. CpexncrBa B3aumMoneiicTBusi ¢ oobekTamu. [lpuHIMI MHKanCynsuuu U MeTonsl 0O0bekToB. CBoMicTBa
KJIaccoB. ABTOpeann3zyemble cBoicTBa. HaeKcaTopsl.

6. BxiroueHue, BIOKEHHE U HaclleIOBaHKE KJIaccoB. Bximoyenne o0beKToB KiaccoB. BioxkeHue kiaccos.

Kpurepun onenkmn:

- OlleHKA «OTJMYHO» BBICTABISAETCS CTYACHTY, €CIM CTYIEHT CBOOOJHO
OPHUECHTHUPYETCA B TCOPETUICCKOM MATECPUATIC; YMCCT HU3JIOXKUTH U KOPPEKTHO OUCHUTH Pa3JINYHBIC
MOJXO/IbI K U3JIaraeMOMy MaTepHaiy, cnoco0eH copMyIHpOBaTh U JT0Ka3aTh COOCTBEHHYIO TOUKY
3peHusi; OOHapyKuMBaeT CBOOOJHOE BJaJ€HHE TOHATUWHBIM AaNmapaToM; JIEMOHCTPHUPYET
TOTOBHOCTb IIPUMEHATh TEOPETUUYECKUE 3HAHUA B IPAKTUYECKON E€ATEIBHOCTH U TIOJTHOE OCBOECHUE
nokasarenei GopMHpyeMbIX KOMITETEHIHII;

- OLICHKA «XOPOIIO» BBICTABJISIETCS CTYJEHTY, €CIH CTYJEHT XOPOILIO OPUEHTUPYETCS
B TEOPETUYECKOM MaTepHaje; MUMeeT Ipe/CTaBIeHHE 00 OCHOBHBIX MOJAXOAaX K H3J1araeMoMy
Marcepually; 3HaCT OHNPCACICHUSA OCHOBHBIX TCOPETUYCCKUX MOHATHH M3JIaraeMou TEMBI, B



OCHOBHOM JEMOHCTPHPYET TOTOBHOCTh IPUMEHSTh TEOPETUYECKHE 3HAHHWS B IPAKTUYECKOU
JIeITEIbHOCTH M OCBOEHHE OOJIBIIMHCTBA MOoKa3areseil (JOpMHpPYEMbIX KOMIIETECHIIHIA;

- OIIEHKA «YyJOBJIETBOPHTEJIbLHO» BBICTABIIICTCA CTYIACHTY, €CIIHU .CTy,I[eHT MOJXET
OpPHEHTHPOBATHCS B TEOPETUYECKOM MaTepHaje; B IEJIOM HMMEET INpeJCTaBlIeHHE 00 OCHOBHBIX
MOHATHAX HM3JIaraéMOd TEMBI, YaCTUYHO AEMOHCTPUPYET NOTOBHOCTH IIPUMEHSATH TEOPETHYECKHE
3HaHHS B TMPAKTHYECKOM [ESTEIHHOCTH M OCBOGHHE HEKOTOPHIX MOKazarened (hOpMHpPYEeMBIX
KOMIIETCHIIHIHA;

- OIIEHKA «HEYJAOBJIETBOPHTEJbHO» BBICTABIIAECTCA CTYAEHTY, €CIH CTYJICHT HE
OPHEHTUPYETCS B TEOPETHYECKOM Marepuaiie; He COpPMHPOBAHO HpECTABICHHE 00 OCHOBHBIX
MOHATHAX M3JIaraeMoi TeMBI, HE JEMOHCTPUPYET FOTOBHOCTH NIPUMEHATh TEOPETHYCCKUE 3HAHUS B
IPaKTHYECKOM JEATEBHOCTH U OCBOCHHE I0Ka3aresei pOpMUPYEMBIX KOMIIETEHIHH.

/
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