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1. O01mmne nmojtoKeHUSA

1. @OHIBI OLIEHOYHBIX CPEACTB MPEAHA3HAYEHBI AJI1 IPOBEPKHU PE3YIIHTATOB
ocBoeHwms Bua npodeccuonanbHou aesrenbHoctr (BIT/) TIM.02 OcymectBnenue
MHTETPAIH TIPOrPaMMHBIX MOAYJEH U COCTaBISIIOMIMX €r0 MPO(EeCCHOHATBHBIX U
OOIIMX KOMIETEHIINH, MPOrpaMMbl MOATOTOBKH CIIELUATIMCTOB CPEIHErO 3BEHA T10
cneruansHocTd 09.02.07 MHpOpMAIIMOHHBIE CUCTEMBI U IPOrPaMMHUPOBAHUE.

dopmoii aTTecTaluy Mo MPOPECCHOHATBHOMY MOAYIIO SIBJISICTCS 3K3aMEH
0 MOJYJIIO.

dopMa npoBeJeHUsI K3aMeHa —yCTHBIM OMPOC U BBITIOJIHEHHUE 3aJ]aHus 110
ouieram.

2. @opMbl KOHTPOJIS M OLEHHBAHUS JJEMEHTOB MNPO(ecCHOHATLHOIO

MOIYJIst
Taomuna 1.1.
DJIeMeHT MOYJIsl dopma KOHTPOJISI U OLIEHUBAHUS
IIpome:xyTouHnas arre- Texkymmi KOHTPOJIb
cranus
MJIK 02.01 Dk3ameH o Moayaio (4 | Habmromenue 3a BBITOTHEHHEM
«TexHonorns paspa- | cepectp). MPaKTUYECKUX padoT.
fgi%i:ﬁggﬁﬁgﬁo' KoHTposs pe3ynbraTa BBITTOTHE- )
HUS TTPAKTUYECKUX PaboT. Y CTHBIN
OTPOC Ha MPAKTHYCCKUX 3aHATHSX.
CamocrosiTenbHas padoTa.
TectupoBanue.
MJIK.02.02 Dk3ameH 1o moayinio (4 | HabOmroieHne 3a BBITOJTHCHUEM
«MHCTPYMEHTAIBHBIE | cepecTp). MPaKTUYECKUX PadoT.
;giﬁ;ifMia:fs%Tm KoHTposb pe3ynibTrara BbIIOHE- )
0BGECIICUCHISY HUS MPaAKTUYECKUX paboT. Y CTHBIN
OTIPOC Ha MPAKTHYECKUX 3aHATHSX.
CamocTtosiTenbHas padboTa.
TecTtupoBanue.
MJIK.02.03 JuddepernupoBannsiii | HabmromeHnue 3a BBITOIHEHHEM
«Matematnieckoe | 3ager (4 cemectTp), MPaKTUYECKUX PadoT.
MOICITHPOBARHIEY AK3aMeH 0 MO0 KoHTposb pe3ynibrara BbIIOIHE-
HUS MPAKTUYECKUX paboT. Y CTHBIN
OTPOC Ha MPAKTHUYECKUX 3aHATHUSX.
CamocrosiTenbHas padoTa.
TectupoBaHnue.
VII HuddepenumpoBannbiii | HabmroeHue 3a BIIOJIHEHUEM
3a4eT (4 ceMecTp). paboT Ha yueOHOMU ITpaKTHKE.
[T HuddepenunpoBannsiii | Habmtonenue 3a BhINMOIHEHUEM
3a4eT (4 ceMecTp). paboT Ha MPOU3BOJACTBEHHOM
TIPaKTHKE.

Hanee pazmewgaromcea @OC no kaxcoomy M/IK, YII u I111.




3. Pe3yabTarbl 0CBO€HUSI NPOGecCHOHAIBHOTO MOAYJIS, MOAJeKAINe

npoBepKe

B pesynbrare arrecranuu mno mnpodeccuoHaTIbHOMY MOIYJII0 KOMIUIEKCHAs
MpoBepKa O0MMX U MPOo(HEeCCHOHATBHBIX KOMITETEHIIUNA MPO(ECCHOHATEHOTO MO-
TyJIsE OCYIIECTBISETCS B (OpME OIEHKHM KaueCcTBa BHITIOJIHCHUS 3aJaHMii HA IK3a-
MeHe NO MOOYII0/KEANUPUKAUUOHHOM IKIAMEHE:

Iliianupye- Bux
Mble pe3yJib-
OlIeHOY-
TaThbI OCBOE- Sran IToxka3aTeu U KPUTEPUHU OLIEHNBAHUS pe- HOTO
HHsA 00pa3o- 3yJbTATOB 00y4YeHUs
N cpeacr-
BaTeJIbHOM B2
NMPOrpaMMblI
1. 2. 3. 4.
HEY/I. YIIOBIIL. XOpOIIO OTJINYHO
OK 0I. Bw-| 1 oram: | Her 3Hauu- Hesnauu- ObocHo- VYcerHbiit
Ouparb  cno- | 3HaHUS: 3HaHWH, | TEIbHBIE | TEIbHBIE BaHHBIN ompoc
coObl  perie- | akTyaJlbHBII yme- 3aTpyaHe- | 3aTpynaHe- BBIOOp cCIIO-
HUS 3az1a4 | npogeccuo- HUH, HUsS TpH | HUA npu | coboB  pe-
npodeccuo- HAJIBHBIN U CO- | TpaK- BBIOODE BBIOOpE HICHUsT 3a-
HaJbHOM Jesi- | IIUaTbHBINA THYe- croco0oB | crmoco6oB Jad  Ipo-
TEIbHOCTH, KOHTEKCT, B | CKOTO | pellleHusl | peHIeHUs (beccuo-
IPUMCHH- KOTOpPOM TMIpHU- | OMBITA | 3a/1a4 3aja4 Ipo- | HaJbHOU
TEIbHO K pa3- | XOAUTCS pado- npodec- dbeccuo- JesITeNbHO-
JUYHBIM KOH- | TATh U JKUTh; CHUOHAJb- | HAJIbHOU CTH, TpH-
TeKCTaM OCHOBHBIE HC- HOM Jesi- | IeATeNbHO- | MEHHUTEINb-
TOYHUKH  WH- TEJIbHO- CTH, IpHU- | HO K pas-
dopmaruu  u CTH, TMpH- | MEHUTENb- | JIUYHBIM
pecypcsl IS MEHHU- HO K pa3- | KOHTEKCTaM
pelieHus 3aaa4 TENbHO K | TUYHBIM
u mpobieM B paznuy- KOHTEKCTaM
npodeccuo- HBIM KOH-
HaJbHOM W/WJN TEKCTaM
COIIMAIbHOM
KOHTEKCTE; all-
TOPUTMBI  BBI-

MOJTHEHUST  pa-
6ot B mpodec-
CHOHAILHOM U
CMEXHBIX 00-
JACTIX; METO-
o6l paboOTHl B
npodeccuo-

HaJIbHOM "
CMEXHBIX Cce-
pax; CTPYKTYy-
py TUIaHa JUIs
pelieHus  3a-
Jad; TOPSIOK
OIICHKU pe-
3yJIbTATOB pe-




HICHUsT  3a/1a4
npodeccuo-
HaJILHOU  Jes-
TEJIbHOCTH.

2 oram: YMme-
HUS:  pacrno-
3HaBaTh 33729y
u/unu mpooiie-
My B mpodec-
CHOHAJIbHOM
W/WIA  COLHU-
albHOM  KOH-
TEKCTe; aHaJIH-
3UpoBaTh  3a-
naqy u/unu
npobiaemMy U
BBIICIIATL €€
COCTaBHbIE
4acTH,  OIpe-
JENATh  ATalbl
penieHus 3aaa-
YH; BBISBIATH
u 3¢pdexkTuBHO
UCKAaTh WH-
dbopmaruto,
HEOOXOIUMYIO
JUISL  peleHus
3aaun  W/WIU
po0JIEMBI;
COCTaBHTh
iagd  JaeicT-
BUS, Ompele-
JUTh HE00XO0-
JTUMBIC  pecyp-
CBI

3 sram:
Nmers  mpak-
TUYECKUH
OIIBIT: BJIAJETh
aKTyaJIbHBIMHU
METO/JaMH  pa-
060TBI B TMpO-
dbeccruoHab-
HOMl M CMEX-
HBIX  cdepax;
peanu3oBaTh
COCTaBJICHHBIN
IUIaH; OIICHH-
BaTh pe3yJbTaT
U TIOCJIEICTBUS
CBOHUX JICHCT-
BUI (camo-
CTOSITEIBLHO

Tecto-
BBIE 3a-
JOaHUus

Pemenue




WIH C TOMO- CUTya-
B0 HACTaB- IIMOHHBIX
HUKA) 3a7a4
OK 02.| 1 oram: 3Ha- | Her 3Haun- Heznauu- O6ocHo- YcTHBIN
Hcnonp30BaTh | HUS: HOMEHK- | 3HAHMH, | TEIbLHBIC TEJIbHbBIC BaHHBIN oIpoc
COBpPEMEHHBIE | JaTypa UH- | yMe- 3aTpyJHe- | 3aTpyaHe- TIOMCK, aHa-
cpenctBa 1o- | popmanuoH- HHI, HUS  TIpU | HUS IpH | IM3 U HUH-
WCKa, aHajau3a | HbIX MCTOYHH- | MpaK- OCYIIIECT- | OCYIIECTB- | TepIpeTa-
W HHTEpIpe- | KOB,  IpHUMe- | TUYe- BJICHUU JICHUHU TI0- | U HH-
Taluu HH- | HIEMBIX B | CKOT'O TIOMCKa, HCKa, aHa- | popMaluH,
dopmaruu U | mpodeccuo- OMbITa | QaHAJIM3a W | TU3a U WH- | HEOOXOIU-
nHpopmaru- HaJIbHOH  nes- HUHTEP- Teprpera- MO TS
OHHBIC TEXHO- | TEJILHOCTH; npeTanuu | U HH- | BBIIIOJIHE-
JIOTHH JUISL | TIPUEMBI nHdpopma- | popManmu, | HASA 33134
BBITIOJIHEHUSI | CTPYKTYpPHUPO- uuu, He- | HeoOxoau- | mpodec-
3a7a4 mpo- | BaHuss uHOP- obxoau- Mo IS | CHOHAJIb-
deccroHab- Mmaruu;  Gop- MOW  JJIg | BBHIIOJIHE- HOU nesi-
HOM Mat odopmiie- BBIIIOJIHE- | HUA  3a1ad | TeJIbHOCTH
HUSl pe3yJbTa- HUs 3aja4 | npodec-
TOB IOMCKa npodec- CHOHAJTh-
uH(pOpMAIINH. CHOHAJIb- | HOH nes-
2 oram: Ywme- HOM Jies- | TeIbHOCTH
HUSA:  Ompene- TEIILHOCTH
JATH  3a7a4u
JUIS IOKCKa
nHpopmanuu;
OIPENIEIISIT Tecto-
HEOOXOIMMEIE BBIC 3a-
HCTOYHUKU JTaHWs
nHpopmanuu.
3 sram:
HNmers  mpakx-
THYECKHUH
OIBIT: ILJIAHHU-
poBaTh  TIpo-
Iecc IIOHCKa;
CTPYKTYpHPO- Pewenne
BaTh IOJIy4dae- CUTYya-
Myl0  HH)Op- LIUOHHBIX
MaIiIO; BBIJC- 3amad

JATh Haubosee
3HaUuMOe B
nepeyHe  WH-
bopmanuu;
OLICHHUBATh
NPaKTHYECKYIO
3HAYUMOCTh
pe3yJIbTaToB
TIOMCKa,
opopMIIATH
pE3yJIbTaThI
TIOMCKA.




OK 09.| 1 oram: 3Ha- | Her 3Haum- He3naun- O06ocHoO- YcTHBIN
[Tonp30BaThbCsl | HUS: COBpEMEH- | 3HAHUM, | TEIbHBIC TEIbHBIC BaHHBIN omnpoc
npodeccuo- HBIE CPEICTBA M | yMe- 3aTpyAHe- | 3aTpyaHe- IOUCK, aHa-
HaIBHOM  J10- | YCTPO#HCTBa HUU, HHUS TIPU | HUA NpU | IU3 U WH-
KyMeHTarenn | MHpopmMarhsa- | ppag.- OCYIIECT- | OCYILIECTB- | TepIpera-

Ha rocymapcr- | AW TOPSIOK | ryyge. BIICHUH JCHUM TIO- | IHA WH-
BCHHOM p | MX TPHUMCHCHUA | op IIOKCKa, ucka, ana- | Gpopmanuu,
U TIPOTPaMMHOE
MHOCTPAHHOM | ' = . . |ONBITa | aHAIM32 W | JIM32 M MH- He(16xozu/1-
SI3BIKaX mpodecco- UHTEp- Teprpera- MOt JUIS
HAUIBHOH  ged- MpEeTaluy | [AH HH- | BBIIOJIHE-
TeIbHOCTH unpopma- | popmanuu, | HUS  3ama4
2 sram: VMe- UM, He- | HeoOxoxu- | mpodec-
HUSE: TIPUMEHSTD obxoau- MO IS | CHOHAJIb-
cpeacTBa  MH- MOUW  JIJIS | BBIIOJIHE- HOM  Jed-
(bopMaIMOHHBIX BBIOJIHE- | HMS  3aj;ad | TeapHocTH | Tecto-
TEXHOJIOTH s HUS 3a1a4 | npodec- BBIC 3a-
peIICHUsA  TIPO- npodec- CHOHAJIb- TaHUS
(heccrOHAIBHBIX CHOHATb- | HOIll nesi-
3ajad; HOU Jies- | TeIIbHOCTH
HUCITIOJIB30BAaTh TeIbHOCTH
COBPEMEHHOE
IIPOTrPaMMHOE
obOecrieueHne
3 sram:
Nmers  mpak-
THYECKHI
OTBIT:  IpUMe-
HATH Cpe€acTBa
UHQOPMAIOH-
HBIX
TEXHOJOTHUH IS
peleHust  Tpo-
(heccroHaIBbHBIX Pemienue
3a/1ay; cutya-
HCIIOJIB30BATh AOHHBIX
COBPEMEHHOE 3anau
IIPOTrPaMMHOE
obecrieueHne

IIK 2.1.| 1 »ram: 3ma- | Her 3Haum- He3naun- O6ocHo- YcrHBIN
Pa3pabartsl- HUS:  Mojenu | 3HAaHUH, | TCIbHBIC TEIIbHbBIC BaHHBIHN oTpoc
BaTh TpeOOBa- | mpolecca  pas- | yme- 3aTpyAHe- | 3aTpyaHe- IIOMCK, aHa-

HUS K 1po- pabOTKH  TIPO- | HuiA, HUS  1pHU | HAA npu | I3 W HH-
TPaMMHBIM 'PaMMHOT'0 Mpak- OCYIIECT- | OCYWIIECTB- | TEpIpETa-
MOMIYJISM  Ha obecrieyeHus. THYe- BJICHUH JEHUU TI0- | s WH-
OCHOBE aHa- OcropHEIe CKOT0 IIOMCKa, HCKa, aHa- | popMaluH,
NPUHLUIBL IIPO-
JIH3Ua MPOCKT- | | o ca paspabor- OIbITa | aHAJW3a M | Iu3a W HH- He(i6xozu/1—
HOM Hv TeXHU- | i mporpamm- WHTEp- TepmpeTa- MOt TS
YECKOM  JIOKY- | yoro oBecneue- MpeTaluy | [HH WH- | BBITIOJIHE-
MEHTAallU! HA | yyg. napopMma- | popmManmu, | HAA 3aaa4
npeaMer OCHOBHBIE TI0JI- MK, He- | Heooxoau- | mpodec-
B3aMMOJIEHCT- | XOmbl K MHTETr- o0xonau- MOH IUIA | CHOHAIIE-
BHSI  KOMIIO- | PUPOBAHHUIO MOW  JJis | BHIIIOJIHE- HOM  Jed-
HEHT. HNpOrpaMMHBIX BBINIOJIHE- | HUS 337144 | TEJIbHOCTHU
MOJTyIICH. HMA 3amad | mpodec-

Buasl u Bapuas-




Thl HHTETpaIy-
OHHBIX  pelIe-
HUH.
CoBpeMeHHEIE
TEXHOJIOTHH |
WHCTPYMEHTBI
MHTErpaLyH.
OcHoOBHBIE TIpO-
TOKOJIBI AOCTYIIa
K JAHHBIM.
Mertonsl u cmo-
coOBl  WJCHTH-
¢ukamuu  cOoeB
U OmmOOK TIIpH
MHTETrpalyu
MIPWIOKEHUM.
Meronsl  oTia-
JOYHBIX  KJac-
COB.
CranmapTel Ka-
YyecTBa npo-
rpaMMHOM  J10-
KyMEHTAIIHH.
OcHOBBI ~ opra-
HU3AIUN WH-
CHEKTHPOBAHUS
U
BEpHU(PUKAIIH.
Berpoennsle  u
OCHOBHBIE  CIIE-
UATTN3UPOBAH-
HBIE HHCTPY-
MEHTHl aHaJn3a
KayecTBa
MPOTPaMMHBIX
MPOIYKTOB.
I'padmaeckue
cpeAcTBa  Ipo-
EKTUPOBAHUS
APXUTEKTYPHI
POrpaMMHBIX
MPOIYKTOB.

2 osram: YwMe-
HUS. AHanu3u-
pOBaTh TIPOEKT-
HYIO U TE€XHHUYE-
CKYI0 JTOKyMEH-
TaIHIO.
Hcnonws3oBaTh
CITeIINATU3UPO-
BaHHbIE Tpadu-
YECKHE CPENICTBA
MOCTPOCHUST |
a”anm3a
APXUTEKTYPHI
MIPOrPaMMHBIX
MIPOJYKTOB.

npodec-
CHOHAJIb-
HOU Jes-
TEIIbHOCTH

CHOHAJIb-
HOU nes-
TCIIBHOCTU

Tecto-
BBIC 3a-
TaHUA




Opra"mn3oBsI-
BaTh 3aJIaHHYIO
WHTETPaIHIo
MOJyJIe B TIpo-
TrpaMMHBIC
cpenctea Ha Oa-
3e

HMeEIoLIEnc
APXUTCKTYPHl H
aBTOMATH3AINN
om3Hec-
MIPOLIECCOB.
Ornpenensrsb
HUCTOYHHUKHI "
MPUEMHUKH
JTAHHBIX.
IIpoBoauTh
CpaBHUTEbHBIN
aHanu3. Beinon-
HATH  OTJIAJKY,
UCTIONB3YSl  Me-
TOIbI "
HHCTPYMEHTHI
YCIOBHOM KOM-
WA
(xmaccer  Debug
u Trace).
OueHuBath pas-
MEp MHUHUMAJIb-

HOTO Habopa
TECTOB.
PaspabatbiBaTh

TCCTOBBIC IIAKEC-
Tl W TCCTOBBIC

CIICHAPUH.
3 oram:
Nmers  mpak-
TUYECKUN
onbIT: Paspa-
OaThIBaTh u
0hopMIIATH
TpeOoBaHUS K
MPOTrpaMMHBIM
MOAYJISIM MO
MPEII0KEHHON
JIOKyMEHTa-

nuu. Paspaba-
TBIBaTh TECTO-
Bble  HabOpHI
(makeTsl) I
MIPOTrPaMMHOTO
monyis.  Pas-
pabaThIBaTh

TECTOBBIE CliE-
HapHH mpo-
TPaMMHOTO

Pemenue
CUTYya-
IIMOHHBIX
3amad




cpeacrea. UH-
CIIEKTUPOBATh
pa3paboTan-
HBIE npo-
T'paMMHBIC MO-
IyIu Ha Tpen-

MET COOTBET-
CTBUS CTaH-
JapTam  KOJH-
pOBaHUSI.

IIK 22.| 1 sram: 3ma- | Her 3Haum- He3naun- O06ocHoO- YcTHBIN
BrimmonaaTs HUA. Mogenu | 3HaHUi, | TeIIbHBIC TEIbHBIC BaHHBIN ompoc
WHTErPALIIO mpoiiecca pas- | yme- 3aTpyAHe- | 3aTpyaHe- IIOMCK, aHa-
MOyJeH B | pabOTKH TMpO- | HUH, HUS TIpU | HUSA IpH | TU3 U HH-
MpOrpaMMHOE | TPAMMHOTO Mpak- OCYIIECT- | OCYILIECTB- | TepIpera-
obecneyenne. | oOecrieueHus. | THYe- BJIEHUU JICHUH TI0- | U HH-

OcHoBHBIC CKOT0 IIOKCKa, ucka, ana- | hpopmanuu,
TIPUHITUTIBI OIBITA | aHAJIM3a W | JIW3a M HH- | HEOOXOdu-
mpouecca pas- HHTEP- TepIpera- MOH TS
paboTKH  TIpo- MpeTanuu | [uu HH- | BBEIIOIHE-
rPaMMHOTO unpopma- | popmaruu, | HUS 33134
o0ecrieueHus. UM, He- | HeoOxoau- | mpodec-
OcHoBHBIE o0xoau- MO IS | CHOHAIIb-
Bepu(DUKaAIUN MOHM  [Jif | BBIIOJIHE- HOH  j;ed-
MIPOTrPaMMHOTO BBIIOJIHE- | HUS  3aJa4 | TeIbHOCTH
obecrieueHus. HUs 3ama4d | nmpodec-

CoBpeMeHHbIC npodec- CHOHAJIb-

TEXHOJIOTHH U CHOHaIb- | HOH  Jesd-
UHCTPYMEHTBI HOM Jes- | TEeIbHOCTH

WHTETPALIIH. TEIIbHOCTH

OCHOBHBIE

MIPOTOKOJIBI

JIOCTyTIa K

JIaHHBIM.

Metonasl "

CIIOCOOBI

ueHTepHKa-

nuu  cboeB U

OlMOOK  TpH

WHTETpaIiu

MIPUJIOKEHUN.

OcHOBHBIE

METOJBl U BU-
Jbl TECTUPOBA-
HUS po-
TPaMMHBIX
IPOJYKTOB.
CrannmapTtsl
KauecTBa Ipo-
rpaMMHOM  J10-
KyMEHTaIH
OcHoBBl ~ Op-
raHW3aluu WH-




CIIEKTUPOBA-
HUS ¥ Bepupu-
KaI[UH.
[Ipuemsr pa-
OOTEI C HHCT-
PYMEHTAIb-
HBIMH CPEJICT-
BaMHU TECTHPO-
BaHUSI U OT-
JAJKH.
Mertoael  op-
raHu3aluu pa-
0OTHI B KOMaH-
Ie  pa3pabot-
YHKOB.

2 stam: Yme-
HHS. HCHOJb-
30BaTh BBI-
OpaHHYIO CHC-
TEeMy KOHTPOJIS
BEpCUHL.
Hcnonb3oBath
METOABl IS
MOJTyYeHUs: KO-
Ja C 3aJaHHOHU
(byHKIIMOHATb-
HOCTBIO M CTe-
IICHBIO KadecT-
Ba.
OpranuszoBsbl-
BaTh 3aJJaHHYIO
WHTETPALHIO
MOJYyJIEN B
MporpamMMHBIE
cpeactBa  Ha
baze HAMEIO-
miecs  apxu-
TEKTYphl U aB-
TOMAaTHU3alUuU
Ou3zHec- Tpo-
LIECCOB.
Hcmonn3oBaTh
pa3nuyHbIe
TPAHCIIOPTHHIE
MPOTOKOJIBI U
CTaHJAPTHI
dopmarupoBa-
HHUS  cooOle-
HUM.
BremoaHATE
TECTUPOBAHUE
WHTETPAIIHAH.
OpranuszoBbI-

Tecto-
BBIE 3a-
JNaHUus

10




BaThb IOCTOO-
paboTKy naH-
HBIX.
Co3naBsath
KJIaCCHI-
HCKJIFOYEHHUS
Ha OCHOBe Oa-
30BBIX  KJIac-
COB.
BremoaHATh
pydyHOE H aB-
TOMAaTU3HUPO-
BaHHOE TECTHU-
pOBaHUE IIpO-
rPaMMHOTO
MOJTYJISI.
BrIIBISITE
OIIMOKU B CHC-
TEMHBIX KOM-
IIOHCHTAX Ha
OCHOBE  CIIe-
U (UKaIHiA-
Hcnonp3oBaTh
npuemsl  pabo-
TBI B CHUCTEMax
KOHTpPOJI Bep-
CHH.

3 sram:
Nmers  mpak-
THYECKHI
onelT: MHuTEr-
pupoBaTh MoO-
Iyld B TIpoO-
rpaMMHOE
obecrnieucHue.
OTnaxxuBaTh
MpOorpamMMHbIe
moaynu. UH-
CIEKTHPOBATH
pa3paboTan-
HBIE npo-
rpaMMHBIE MO-
IyJId Ha Tpe-
MET COOTBET-
CTBUS CTaH-
JapTam  KOJH-
pOBaHUsI.

Pemenne
CUTya-
ITTOHHBIX
3a7a4

11




IIK 2.3.
BrimonaaTs
OTJIaJIKy TpO-
TPaMMHOTO
MOAYJSL C HC-
MOJIE30BaHUEM
CHEIHUAIIN3U-
POBaHHBIX
MIPOTrpaMMHBIX
CpelCTB

1 »rtam: 3Ha-
HUs: Monaenu
mpoiiecca pas-
paboTKu  TIpo-
TPaMMHOTO
obecrieyeHus..
OcHoBHBIC
TIPUHITUTIBI
mnpoiiecca pas-
paboTKu 1po-
rPaMMHOTO
oOecIreucHHs.
OcHOBHEBIE
MOOXOIbI K MH-
TErPUPOBAHUIO
POrPaMMHBIX
MOJTyJIEH.
OCHOBBI  Be-
pudukamuu U
aTTecTanuu
MIPOrpaMMHOTO
oOecrcycHus.

2 oram: Ywme-
aug:  Hcnoib-
30BaTh BBI-
OpaHHYIO CHC-
TEeMy KOHTPOJIS
Bepcu.  Hc-
[10JIb30BaTh
METOOBl  JIJIS
MOJIYYeHHUS] KO-
Ia ¢ 3aJaHHOHU
(byHKLIHMOHAB-
HOCTBIO H CTe-
MEHBIO KadecT-
Ba. AmHanu3u-
poBaTh  IIpo-
eKTHYI0O M TeX-
HUYECKYIO J10-
KYMEHTAIIHIO.
Hcnonp3oBaTh
WHCTPYMEH-
TaJbHBIE CPeJl
CTBa OTJIAJKH
MPOTrpaMMHBIX
MIPOJTYKTOB.
Onpenendarsb
HCTOYHHUKU U
MPUEMHUKHI
NAHHEBIX. BEI-
MOJHAThL  TEC-

Hert
3HAHWM,
yme-
HUH,
Mpak-
THYE-
CKOT0
OIIBITA

3Hayu-

TeJIbHEIE
3aTpyaHe-
HUS  TIpH
OCYIIECT-
BJIEHUU

ITOMCKA,

aHanmM3a u
WHTEp-

MpeTaIuu
nHdopma-
MM, He-
o0xonu-
MOM 1
BBIIIOJIHE-
HHS 3a1a4
npodec-
CHOHAJIb-
HON Jed-
TEJILHOCTH

Hesznaumn-

TENbHBIE

3arpyaHe-
HUSA npu
OCYIIIECTB-
JICHUH TI0-
HCKa, aHa-
Jh3a U HH-
TeprpeTa-
187051 HH-
dbopmarum,
HEO0X0IH-
MOU I
BBITIOJIHE-

HUS  3a1ad
npodec-

CHOHAJIb-

HOH Jes-
TENHLHOCTH

O06ocHoO-
BaHHBIN
IIOMCK, aHa-
JA3 W UH-
TeprpeTa-
LM HH-
¢dbopmarnmu,
Heo0Xoau-
MOH IS
BBINOJIHE-
HHUS  3amad
npodec-
CHOHAaJb-
HOH nes-
TEJNHHOCTH

YcTHBIN
ompoc

Tecto-
BBIE 3a-
JaHus
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TUPOBAHUE HH-
terpauun. Op-
TaHU30BLIBATh
mocToOpadoT-
Ky JIaHHBIX.
Hcmons30BaTh
npuemsl pabo-
TBI B CHCTEMax
KOHTpPOJI Bep-
cuii.  Brimon-
HATH OTJIAJIKY,
UCIIONIB3YST Me-
TOOBl M HHCT-
PYMEHTBI  ycC-
JIOBHOM  KOM-
MUISIUA. BeI-
SIBJIATL OIINO-
KA B CHCTCM-
HBIX  KOMIIO-
HEHTax Ha OcC-
HOBE  CIELH-
dukanui.

3 sram:

HNmets

THYECKHI
omeIT:  OTna-
J)KUBaTh  MpO-
rpaMMHBIE MO-
nynu. MHcnek-
THUPOBAaTh pas-

paK-

paboTaHHbBIC
MporpamMMHBIE
MOIYIH Ha
MpEeAMET COOT-
BETCTBUSA Pemenue
CTaHJapTam CUTya-
KOJMPOBaHUS IIMOHHBIX
3a7a4
IIK 24.| 1 »sram: 3Ha- | Her 3Hauu- He3naum- ObocHo- YcTHbIM
OcymiecTs- HUSA: Mojenn | 3HaHWH, | TeJIbHBIS TeJIbHBIC BaHHBIN OIpoc
AT paspa- | mpolecca pas- | yme- 3aTpyAHe- | 3aTpyJHe- IIONCK, aHa-
0OTKy TecCTO- | pabOTKH TMpO- | HUH, HUS TIpU | HUS IpH | U3 W WH-
BbIX HaOOPOB | FPaMMHOTO Mpak- OCYHIECT- | OCYILECTB- | TepIpera-
M TECTOBBIX | oOeCIIeUeHUs. | TH4Ye- BJICHUU JIEHUH TO- | IHS HWH-
CLIEHApUEB OcHOBHBIE CKOTO IIOWCKa, ucKa, aHa- | popmanuu,
TSt MPO- | MPUHIIHIIBI OIBITA | aHAJIM3a W | JIN3a M HH- | HEOOXOau-
rPaMMHOTO mpoiiecca pas- UHTEp- Tepupera- MOt JUIS
obecrieueHus. | pabOTKH TIPO- MpeTanuu | [uu WH- | BBITIOJTHE-
rPaMMHOTO unpopma- | popmaruu, | HUS 33434
oOecrieyeHus. MU, He- | Heobxoau- | mpodec-
OcHOBHBIC 00x0/11- MO JJIS | CHOHAJIb-
HOJIXOJbI K UH- MOM 14 | BBEIIIOJIHE- HOH nesi-
TErPUPOBAHUIO BBIIOJHE- | HUS 3a7a4 | TeIbHOCTH

13




MIPOTPaMMHBIX
Moxayiei. Oc-
HOBBI BepHUU-
Kallud M aTTe-
CTallikl  TPO-
rPaMMHOTO
oOecIreucHHs.
MeTtonanl u
CIIOCOOBI
uneHTuduKa-
ouu  cOoeB "
OmMOOK  MpH
WHTETPAINH
IIPUIIOKEHUN.
MeTtonanl u
CXeMbl  0Opa-
OOTKU HCKIIIO-
YUTEIbHBIX
cutyauii. Oc-
HOBHBIE METO-
IOl H  BUIBI
TECTUPOBAHUS
MIPOrpaMMHBIX
MPOIYKTOB.
[Tpuemsr pabo-
TBl C HHCTPY-
MEHTAIbHBIMU
cpencTBamMu
TECTUPOBAHUS
u OTJIAJIKH.
Cranpaptbl
KauecTBa Tpo-
IPAMMHOM  110-
KyMEHTAIIHH.
OcHoBBI Opra-
HHU3AlMK  HH-
CIIEKTUPOBA-
HUs U Bepudu-
kauuu. Bcerpo-
€HHBIE U OC-
HOBHBIE  CIIE-
TUATH3UPO-
BaHHBIC WHCT-
PYMEHTHI aHa-
JIr3a KadecTBa
MIPOTPaMMHBIX
MPOJYKTOB.
Meronsl opra-
HU3anuu pado-
TBI B KOMaHJIE
pa3paboTuu-
KOB.

2 oram: YMme-

HUS 3a7a4d
npodec-
CHOHAJIb-
HOU Jef-
TEIBHOCTH

npodec-
CHOHAJTb-
HOU nest-
TEIIbHOCTH
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Hus:  Hcnoub-
30BaTh BbI-
OpaHHYIO CHC-
TEeMy KOHTPOJIS
Bepcuil. AHa-
JN3UPOBATH
MPOCKTHYIO U
TEXHUYECKYIO
JIOKyMEHTa-
nuro.  Brimol-
HATH TECTUPO-
BaHHME  HUHTE-
rpanuu. Opra-
HU30BBIBATH
mocTo0padoT-
Ky JAHHBIX.
Ucnonb3oBath
npuemsl pabo-
Thl B CHCTEMax
KOHTpPOJI Bep-
cui. Orenun-
BaTb  pa3Mep
MUHUMAJIbHOTO
Habopa TeCTOB.
Pa3zpabarbeiBath
TECTOBBIE  TIa-
KEeThl M TecTo-
BbIE CIICHAPHH.
BeimonusaTe
pydHOe H aB-
TOMaTU3UPO-
BaHHOE TECTHU-
poOBaHUE IIpoO-
TPaMMHOTO
Monyis.  Bbl-
SIBJISATH  OITNO-
KU B CHUCTEM-
HBIX  KOMIIO-
HEHTax Ha OcC-
HOBE  CIEIHU-
bukanuii

3 sTam:
Nmers  mpak-
THYECKHUI
omnbIT:  Paspa-
OaTbIBaTh TeC-
TOBBIE HaOOPHI
(makeTsl) I
IIPOrPaMMHOT0
Monayins. Pas-
pabaTbIBaTh
TECTOBBIE Clie-
Hapuu po-

Tecto-
BEIE 3a-
TaHusg
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rPaMMHOTO
cpeactea. WH-

CIIEKTHPOBATH
pa3zpaboTaH-

HbIE npo-

rpaMMHBIE MO-

IyJIyd Ha Tpen- Pemenue
MET COOTBET- CUTya-
CTBUS CTaH- LIMOHHBIX
JapTam  KOJH- 3ajJa4
pOBaHMSI.

IIK 2.5.| 1 »sram: 3Ha- | Her 3Ha4u- He3naun- O06ocHo- YcTHBIN
[IpousBoaute | HUS: Mopenu | 3HaHUM, | TENbHBIE TEJIbHBIC BaHHBIN oIpoc
WHCHEKTHPO- | Ipolecca pas- | yme- 3aTpyJHe- | 3aTpyaHe- TIOMCK, aHa-

BaHHME KOMIIO- | paOOTKH TMpO- | HUH, HUS  TIpU | HUS IpH | M3 U HUH-
HEHT Mpo- | TPAMMHOI0 npak- OCYIIIECT- | OCYIIECTB- | TepIpeTa-
rPaMMHOTO oOecIeyYcHus. | THYE- BJICHUU JIEHUU TO- | IIHs HH-
obecnieyennss | OCHOBHEBIE CKOT'0 TIOMCKa, HCKa, aHa- | popMaluH,
HAa  TPEAMET | IPUHIIUIIBI OIIBITA | aHAJIM3a W | JIN3a M HH- | HEOOXOAH-
COOTBETCTBHUA | Ipolecca pas- HUHTEP- TepIrpera- MO JUTSE
CTaHJapTam paboTku  mpo- MpeTanuu | [uu WH- | BBIIOIHE-
KOJIUPOBAaHUA. | FPAMMHOTO nHpopMma- | popManmu, | HAS 3aaa4

obecrieueHus. MK, He- | HeoOoxoau- | mpodec-

OcCHOBHEBIE 00xo1u- MoOH I | CHOHAIb-

HOoAX0AbI K UH- MOW 1A | BBEIIOJIHE- HOU nesi-

TETPUPOBAHUIO BBIIIOJIHE- | HUS  3a1ad | TeIbHOCTH

MPOTPAMMHBIX HUs 3amad | nmpodec-

moayneid. Oc- mpodec- CHOHAJTb-

HOBBI BepHUdU- CHOHAJIb- | HOM  jed-

Kallil M arTe- HOM Jiesd- | TeIbHOCTH

CTallikl  TIpo- TEIBLHOCTH

TPaMMHOTO

obecreueHus.

CrangapTbl

KauecTBa Mpo-
rpaMMHOM  J10-
Ky

MEHTAITHH.
OcHoBBI Opra-
HU3AlUA ~ WH-
CIIEKTUPOBA-
HUS U Bepudu-
kauuu. Bcerpo-
€HHBIE H OC-
HOBHBIE  CIle-
[THATH3UPO-
BaHHBIE WHCT-
PYMEHTHI aHa-
Ju3a KauyecTBa
MIPOTPaMMHBIX
MPOJYKTOB.
Meroapl opra-
HU3aluu pabo-
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Thl B KOMAHIC
pa3zpaboTuu-
KOB.

2 oram: YwMe-
Husg. Mcnonb-
30BaTh BBI-
OpaHHYIO CHC-
TeMy KOHTPOJIS
Bepcuil.  Uc-
I1OJIE30BaTh
METOABl  JIA
MOJIYYeHUST KO-
na C 3aJaHHOU
byHKIMOHATB-
HOCTBIO M CTe-
IICHBIO Ka4decT-
Ba. AmHanu3u-
poBaTh  IIpo-
eKTHYIO U TeX-
HUYECKYIO JI0-
KyMEHTAIIHIO.
Opranu3oBbI-
BaTb IOCTOO-
paboTKy maH-
HbIX. [lpuemsbl
paboThl B cuc-
TeMax KOHTpPO-
Nb BEpCUI.
Br1sgBaATE
OIIMOKH B CHC-
TEMHBIX KOM-
IMOHEHTaX Ha
OCHOBE  CIIc-
nuuKaIum.

3 sram:

Nmers  mpak-
TUYECKUH
OMBIT: Hn-
CIIEKTHPOBATH
pa3paboTan-
HBIE po-
rpaMMHBIE MO-
IylId Ha Tpe-
MET COOTBET-
CTBUS CTaH-
JaptaMm  KOJH-
pOBaHUsI.

Tecto-
BEIE 3a-
TaHusA

Pemenue
CUTYya-
ITUOHHBIX
3amad
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4. CTpyKTypa KOHTPOJIbHO-0OLEHOUYHBIX CPEIACTB, IS IK3AMEHA HO MOOYII0

4.1. IlepeyeHb BONIPOCOB, BLIHOCUMBIX HA IK3AMEH N0 MOOYIIO:
MJIK.02.01 Texnonorust pa3paboTKH IPOrpaMMHOTO 00ecrieueHus

1. Kpurepuu kadectBa nporpammuaoro cpeactsa. Onpeznenenue kayecta I10 B crangap-
te ISO 9126. MHoroypoBHeBas mozenb kadectBa [10. OneHouHbIe XapaKTEPUCTUKUA KadyecTBa
MPOTrpaMMHOTO TIPOJIYKTa

2. )KM3HEHHBIH IIUKJI TPOTPAMMHOTO TPOIYKTa, (a3bl )KU3HEHHOTO IHKJIA. DTaIbl Kiac-
CUYECKOI0 KU3HEHHOIO LIMKJIA, UX COLEpIKAHUE.

3. ®aza pa3paboTku, 3Tanbl npouecca pazpadborku. Ctparerun koHcTpyupoBanus I10:
JTUHENHas, UTHKPEMEHTHAs, 9BOJIIOLIMOHHAS.

4. Cranmapt ISO/IEC 12207-95: ocHOBHBIE OTIPEIEIICHUsT — CUCTEMA, MOJCIb KU3HEHHO-
ro nuKIia, KBamdpukanuonHeie TpeboBanus. OCHOBHBIE MPOLIECCHI, UX COJIEpKaHue, pabOThl U
3a[auu mporecca pa3padoTKH.

5. Cramnmapt ISO/IEC 15504 (SPICE): onienka Bo3MOKHOCTEH pa3padorunka. CBs3b 3TO-
ro cTaHjapTa ¢ MoJenbto 3penoctu npeanpusatus SEI CMM.

6. [Ipornoctuyeckue Moenu mpoiecca pa3paboTku: kackagHas, RAD, cnupanbHas.

7. AnanTUBHBIE MOJCIIH Mpolecca pa3pabOTKH: SKCTPEMalIbHOE IPOrpaMMHPOBAHUE,
Scrum.

8. PykoBozactBo mporpammHbIM npoekToM. lIpeaBapurenbHble oneHKu npoekTa. Cuc-
TEMHBI aHANIKU3 U aHanu3 TpeboBaHui. AHanu3 puckoB. [lnanupoBanue mporecca pa3paboTKu.
Tunosast cTpykTypa pacnpezeseHus pador.

9. Kontponp mpouecca pa3zpaboTku. PazmepHo- M (yHKIIMOHAIbHO-OPUEHTUPOBAHHBIE
METpUKU. MeTprudeckne XapakTepUCTUKA 00bEKTHO-OPUEHTHPOBAHHBIX CUCTEM.

10. CtpyKTypHBIi U 00BEKTHO-OPUEHTHPOBAHHBIN 1MOAX0bI K pazpadoTke [10. Ux cpas-
HUTEIbHBIN aHan3. CyIIHOCTh 00BEKTHOTO MOIX0/1a K pa3pad0TKe MPOrPaMMHBIX CPEJICTB.

11. Ananu3 npenMeTHOM 00nacTH: 1enu U 3aaaud. Mojenu npeametHoit ooactu. Dop-
ManbHble onpeaeneHus. Knaccuduxarms moneneir. Metogonorus IDEFO, cuntakcuc IDEFO-

MOJICIIEN.

12. InarpammMbl notokoB AaHHbIX (DFD-auarpammbl) v nuarpaMMbl OTOKOB padoT
(IDEF3-nuarpamMmsl), UX UCIOJIb30BaHUE ITPH MOJIETIMPOBAHUY MTPEIMETHOM 00JaCTH.

MJIK.02.02 MHCcTpyMEHTaNIbHBIE CPEACTBA Pa3pabOTKU MPOTrPaMMHOI0 0OECTICYEHHUSI.
1. OOBEKTHO-OPUEHTHPOBAHHBIA aHAIM3 MPEIMETHOW oOmacTH. MeTonuka onpeaeseHus rpa-

HUI[ CUCTEMBI U KITI0UeBBIX abcTpakuuid. [Ipumep npoBenenus ananuza. @yHKIIMOHAIbHbIE U
HeQYHKIMOHAIbHbIE TPEOOBAHUS K CUCTEME.
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10.

11.

12.

OyHKIUOHATBHBIE TpeOoBaHus K cucrteMe. Crmocod ux mpencraBieHus B Bujae UML-
quarpaMmsl. [IpuMep auarpaMMsbl ¢ UCIIOJIB30BAHUEM OTHOLICHUM «PaCIIMPSET» U «BKIIOYa-
et». [loHaTue npeueneHTa u crueHapus.

KoHuenTyanbHas MOJieJIb CUCTEMbI: KOHLENTYaJlbHbIE KJIAcChl, CACTEMHbIE COOBITUS U CHC-
TeMHble onepauuu. Crnocod ux npexacrasiaeHus B sujge UML-nuarpamm. [Ipumep xoHuenry-
aJIbHOTO ONMCAHUs IIPELEICHTA.

JluarpamMmbl B3aMMOAEHUCTBHS KaK 3JIEMEHTBl KOHLENTYyalbHOM Moxaenu. CHHTaKCHC Iua-
rpaMM B3aUMOJICHCTBHUS.

IIpoexTupoBanue nporpaMMHbIX cpeAcTB. Llenu u 3amauum 3ramna npoektuposanus. [lonsarue
MOJIETIN NPOCKTUPOBAHUS, €€ OTIIMYUSA OT KOHLENTyanbHOW Mozaenu. CTaauu IMpOeKTHPOBa-
HUs, UX KpaTKas XapaKTEePUCTHUKA.

3anaumn, pemiaeMble Ha CTaJUU ICKU3HOTO MpoekTtupoBanus. [Toustue apxutektypbl I1C.
[Tpo6aema BbIOOpa apXHUTEKTYphl. BinsHue apXUTEKTYphl Ha KaYeCTBEHHBIE XapaKTEPUCTH-
ku I1IC.

ITonsiTHE MOZYJISI U MOZYJIBHOTO IIPOrpaMMHUpOBaHus. IIpenmyiecTsa MOIyJIBHOIO OAX01a
K pa3pabotke [10. Moaynu xak cpeactBo ¢usznueckoro ctpykrypuposanus [10. CpoiicTBa
MOJYJIEH.

3anauu, pelacMble Ha CTauM JIeTAIbHOTO NMpoekTupoBaHus. Llenu u 3amaun npoexkTupoBa-
HUS 110JIb30BaTENLCKOr0 HHTEepdeiica.

[Tonsitue ma6mona. Knaccudukanus mabdmonoB. CTaHaapT onucaHus MadJI0HOB.

Wnentudukaius METOI0B MPOTrPaMMHBIX KJIaccoB. JlnarpaMMmsbl Kj1accoB, CIOCOObI 0TOOpa-
JKEHHSI OTHOIIIEHUI acCOUMAIMU U 3aBUCUMOCTH. [IpuMep nquarpammebl KJ1accos.

TecTupoBaHue U OTIaAKa IPOrPaMMHOTO cpeicTBa. CTauK TECTUPOBAHUS U X XapaKTepH-
ctuka. OCHOBHBIE IPUHIIUITBI TECTHPOBaHUS. TecThl U TecToBbIe HAOOPHI. [loHATHE TECTOBO-
T'O TMOKPBITHS.

Otmamounoe TecrupoBaHue. COOTHOIIEHUE CTPYKTYPHOTO W (PYHKITMOHATHHOTO TIOXOJIOB.
[Tpumeps! peanu3amum.

MJIK.02.03 MaTtemaTu4ecKkoe MOJIETUPOBAHUE

I/IHTerpaIII/IOHHOG TECTUPOBAHUC. BI/II[I)I HHTCrpalfluOHHOTO TCCTUPOBAHUS. KpI/ITepI/II/I IIOJIHO-
ThI TECTOBBIX HaOOpoB. Perpeccronnoe TectupoBanue. Kpurepuu 3aBepiieHus: 0TIaJ0YHOTO

TECCTUPOBAHUA.

CucreMHoe TECTUPOBAHUC. BI/II[I)I CUCTCMHOI'O TECCTUPOBAHM. KpI/ITepI/II/I IIOJTHOTBI TECTOBBIX
HaOOPOB.

OcobeHHOCTH 00BEKTHO-OPUEHTHPOBAHHOTO TeCTHpOoBaHuUs. Pacimpenue obnacTu mpume-

HeHus TecTupoBaHus. Kputepuu tectupoBanus mozeneil. TectupoBanue kinaccoB. TecTupo-
BaHUE KJIaCTEPOB U TOTOKOBOE TECTUPOBAHUE.
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4. lloHsiTHE aBTOMATU3MPOBAHHOTO TECTUPOBAaHMSA. ABTOTECTHI. J|OCTOMHCTBA M HEAOCTATKH
aBTOMaTI/I3I/IpOBaHHOFO TeCTI/IpOBaHI/IH. Cpe,Z[CTBa aBTOMaTI/IBI/IpOBaHHOFO TeCTI/IpOBaHI/I}I.

5. ¥Yrwimmra moaynsHoro tectupoBanuss NUnit. CpencTBa onucanusi TECTOB. Y TBEPKACHUS, Ma-
paMeTphl yTBEPKACHUMN.

6. Ilonatue BepcuM MPOrpaMMHOTO MPOAYKTA M CHUCTEMbI KOHTPOJS Bepcuil. Mojenu Bepcuo-
HU-POBaHUS, UX CPAaBHEHHUE.

7. Cucrtema Subversion, ee apxuTeKkTypa. XpaHWIHUIIE, €T0 CTPYKTypa, mpaBku. Komanasr SVN
st pabothl ¢ xpanwuieM. [lonsTus paboueil konuu u ciyxedHoro katanora. CrueHapuii
o0bemHeHns mpaBoK. KoH(MIMKTHI 1 ciocoObl MX pa3perieHusl.

8. Tlonsarue coopku, manudect coopku. COOpKa MPHIIOKEHUS], CHCTEMBI aBTOMAaTU3aLlUN COOP-
KH.

9. VYrtunuta NAnt, ¢aiin cOopku u ero crpykrypa. Llenu, 3aBUCUMOCTS 1ieiel, OnmucaHue Lesei.
10. JoxymeHTHpOBaHHE Mpoliecca pa3padoTKu. TUIIBI JOKYMEHTOB YIIPaBIICHUS.

11. I[OKYMeHTI/IpOBaHI/Ie IporpaMMHOTO IIPOAYKTA. I[OKYMCHTB.HI/IH COIIPOBOXICHUSA, €€ HA3HaA-
yeHue u coctap. Ilonp30oBaTenbpckas JOKYMCHTal M, €€ HA3HAUYCHUC U COCTAaB.

Hepeqeﬂb BOIIPOCOB, BLIHOCUMBIX HA 3K3aMECH 10 MOAYJIIO

1. Meron Main — Touka Bxojaa mporpammbl. Jlaiite ommcanue naHHOTO Merona. IlpuBemute
MIpUMEpPHI KOJ1a.

2. VHKancynsiiusi MepeMEeHHBIX: MEXaHU3Mbl €€ peaju3alud W JJIs Yero OHa MCMOJb3yeTCs.
IIpuBenuTe npumMepsl Koza.

3. Crarnyeckre W HecTaTHYeCKue MeToabl. J[aiiTe onmrcanne JaHHBIX METOJOB, B Y€M 3aKjIr0ova-
ercd MeXay HUMU oTiinuue. [IpuBenure npumepsl koaa.

4. MexaHu3M co3/aHusi 00bekTa Kiacca. Poib KOHCTpYKTOpa B JaHHOM anroputMme. Bri3oB me-
TOJI0B 00BeKTa Kilacca. [IpuBeaure npumeps! Koaa.

5. get- u set- MeTo/pl. MexaHU3MBbl X (YHKUMOHUPOBaHUS. MoOIU(PHUIUPOBAHHBIN SEtMETONI.
Ilenn, KOTOpBIE MpECIEAYIOTCS IPU UCIOJIB30BAaHUU JTaHHBIX MeTOnOB. [IpuBenute mpumepsl
KOJa.

6. Metoasl Tuna void U MeTO/BI, BO3Bpalaroiie 3HaueHue. [laiite omrcaHue 3TUX METOOB.
IIpuBenuTe npuMepsI KOAa.

7. PensumonHble 6a3bl NaHHBIX. [lepBUUHBIN K04, BHEITHUHN KITt04. J[aTh onucanue peisiuoH-
HBIX 0a3 JaHHBIX, MOSCHUTH MPUHIIUITBI UCTIOIB30BAHUS NIEPBUYHOIO M BHEIIHEro kimoyva. [Tpu-
BECTH IIPUMEPBHI.

8. Texuomnoruss ASP.NET. OcnoBbl BeO-miporpammupoBanus. @aiiia mporpaMMHON JIOTHUKH.
Jatite monpobHOe onrcaHue JaHHOU TexHosorun. [IpuBenuTe mpumMepsl Koja.

9. Texnonorust ADO.NET. Iloakntouenue 0a3bl JaHHBIX B MIPOEKT C Hcnoib3oBaHue SQL-
cepsepa. [IpuBecTH KOHKPETHBIN alropuT™M JEHCTBUH MO MOAKIOYEHHUIO U pa3BEPTHIBaHUIO Oa-
3bl JJAHHBIX B ITPOEKTE.
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10. UML-s3BIK JUIsl OIMCAHUS CIIOKHBIX CUCTEM pealbHOTO MHUpa. OCHOBHBIC DJIEMEHTHI SI3bIKA
UML. IIpuBenute npumMep IpoCcTOM AxMarpaMmbl Ha JaHHOM SI3bIKE.

11. TectupoBanue mporpamMmHoro oodecrneueHus. OCHOBHbBIEC MOHATHS. TecTUpOBaHUE MPHU OT-
JajKe.

12. TectupoBanue mporpammHoro odecrnedeHusi. CTPyKTypHOE TeCTHpOBaHHE (OCNBIN SITUK).
Crioco6 TecTrpoBaHusi 6a30BOTO MyTH: MOTOKOBBINA rpad. Pacuér nukiioMaTnyeckoil cloKHOCTH
nanHoro rpada (sce Tpu ¢opmyisl). [IpuBectu npumepsl.

13. TectupoBanue nporpamMmmHOro obecrnedeHus. CTpyKTypHOE TeCTHpOBaHUE (OCNbIi SIIUK).
Crnioco6 TectupoBanus ycinoBuid. Crioco0 TeCTUPOBAHUS MTOTOKOB JAHHBIX.

14. TectupoBanue mporpamMmHoro odecredeHusi. CTpyKTypHOE TeCTHpOBaHHE (OCNBIN SIIHUK).
Cnioco0 TecTupoBaHUS LIUKIIOB.

15. TectupoBanue muporpammHoOro obecreueHus. DYHKIMOHATBLHOE TECTUPOBAHHUE (YEPHBIM
auuk). Croco6 pazoueHus 1mo 3KBUBajgeHTHOCTH. CrIoco0 quarpamMm NpUYHMH U CIEICTBUH.

16. TectupoBanue mporpamMMHoro obdecrieueHus. [lpakTnyeckne COBETHI IO MPOBEICHHUIO TEC-
TUPOBAHUS MTPOTPAMMHBIX KOMIUIEKCOB.

17. TInardpopma .NET Framework. O01mee KoHIIENTyallbHOE ONMCAHUE JAHHON apXUTEKTYPHI.

4.2. lIpakTHYecKue 3aIaHUS:

BAPUAHT 1
3aganue 1

O06opynoBaH#e SKCILTyaTUPYETCSI B TEUEHHUE S5 JIET, OCIE ITOTO MpoaaeTcs. B Havane kaxaoro
rojila MOKHO MPUHATH PElICHUE — COXPaHUTh 000pyIOBaHUE WM 3aMEHHUTh €ro HOBbIM. CTOH-
MOCTh HOBOTo o6opynosanus Pe = 4000 py6. IMocne t net sxcmnyaramuu (1 <t < 5) o6opyo-

anue MoxHo npogats 3a = Pe 1.py6. (1UKBUIHAS CTONMOCTB). 3aTPAThl HA COACPKAHNUE B
TEUCHHE T'OJ[a 3aBHCAT OT Bo3pacTta t 000pyIOBaHMS M PABHBI (i) = 6000 + 1) Ompene-

JIMTh ONTHUMAJIBHYIO CTPATCTHIO J3KCILTyaTallun O60py210BaHI/I$I, YTOOBI CYMMAapHBbIC 3aTpaThbl C
YueTOM HadaJabHOU MMOKYIIKHU N 3aKJIIOUUTEIIBHOMN npoaaxxu OBLIM MUHHUMAaILHEI.

3aganue 2

Hana cets S(X,U)

Xo — ucrok cetn; X7 — crok cetn, rae Yo €X; X7 €X.

3HaueHUs TPOMYCKHBIX CIIOCOOHOCTEH IyT Tij samaner mo HAIPABJICHUIO OPHEHTAIIUU YT

L J

OT HHACKCA K HHACKCY
r[0,1] = 39; r[4,7] = 44; r[6,3] = 33; r[5,7] = 53; r[0,2] = 10;
r[4,2] = 18; r[6,7] = 95; r[5,4] = 16; r[0,3] = 23; r[2,5] = 61;
r[2,1] = 81; r[6,5] = 71; r[1,4] = 25; r[2,6] = 15; r[3,2] = 20

0 39 10 23 0 0 0 0
0 0 0 0 25 0 0 0
0 81 0 0 0 61 15 0
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0 0 20 0 0 0 0 0
0 0 18 0 0 0 0 44
0 0 0 0 16 0 0 53
0 0 0 33 0 71 0 95
0 0 0 0 0 0 0 0

BAPUAHT 2

3aganue 1
Kommanus mpou3BOaUT MOJKH JUIsl BAHHBIX KOMHAT JIBYX pa3MmepoB - A u B. AreHTsl 1o

NpOJIa’Ke CYUTAIOT, YTO B HEJEIIO Ha PBIHKE MOXKET OBITh peann3oBano 10 890 momok. Jlis kax-
nou mosiku Tuna A tpebyetcst 3 marepuana, a s NoJaKu tuna B - 5 Matepuana. Kommna-

HUSL MOXET nosyduts 10 2000 Marepuana B Helenro. /[ M3roTOBICHUS OAHOU IOJIKH
tuna A tpedyetcs 14 MUH. MallIMHHOTO BPEMEHH, a JJIs1 U3TOTOBJICHHS OAHON MOJKU Tuna B - 25
MUH; MAllIMHY MOXHO KCIOJIb30BaTh 185 uac B Hepento. Ecnu mpuObLUIb OT Mpoaaku MOJIOK THUIIA
A coctaBiisieT 4 JEHEKHEBIX CAWHMILI, a OT IIOJOK ThHa B - 7 5eH. en., TO CKOJIBKO IT0JI0K KaxX-
JIOTO THUIIA CJIEIYET BBITYCKATh B HEJCTIO?

3aganmue 2

N3 Tpex X0JI0auIIbHUKOB Api=1..4 , BMEIIAIOIUX MOPOXEHHYIO PHIOY B KOJWYECTBAX

B;,j=1..6 b;

a’i T, H€O6XO}II/IMO IOCICIHIOIO JOCTAaBUTh B IIATh Mara3nHoOB B KOJIMYECTBAX

T. CTOUMOCTH TICPCBO3KU IT pBI6BI H3 XOJIOJUJIbHUKA Ai B MarasvH Bj 3a1aHbl B BUAC MaTpU-

G

IIBI , 4x6.
Hamucath MaTeMaTHYECKYIO MOJIEIb 337a9d U CIUIAHUPOBATH MEPEBO3KHU TaK, YTOOBI UX 00-
1asi CTOUMOCTE Oblj1a MUHUMAaJIbHOM.

BAPUAHT 3

Samanue 1

PCI_HI/ITB I’pa(l)I/I‘-IeCKI/I CI/ICTeMy HepaBCHCTBZ
x1 + x2 <5
3x1 - x2 = 3

oyl =0,x2 =0
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6) 1 =0, x2_3_3= 0

3aganue 2

Haiitn MakcuMalIbHBI MOTOK M MUHUMAJbHBIA pa3pe3 B TPAHCHOPTHOU CETH, MCIOIb3Ys
anroput™M Popua—Dankepcona (aIropuT™M pacctaHoBKH noMeTok) [loctpouts rpad mpuparie-
Hull. IIpoBepUTh BBINIOJIHEHNE YCIOBUS MAaKCUMAJIbHOCTU IOCTPOEHHOIO IMOJIHOTO IoToka. Wc-
TOYHUK — BepIIMHa 1, CTOK — BepiinHa 8.

BAPUAHT 4

3aganue 1

Haiiti ontuManbHyIO CTpaTeruio 3aMeHbl 000pYyJ0BaHMs BO3pacTa 3 roja Ha MEepuoJl Mpo-
JOJDKATENBLHOCTRIO 10 JeT, ecny i KakI0ro roja MIaHOBOTO MEPHUOJia U3BECTHBI CTOUMOCTH
MPOIYKIIMH, IIPOU3BOJAUMOI C UCIOIB30BaHUEM TOT0 00OPYI0BaHUS, U IKCIUTYTAIlHOHHBIE pac-
X0Ibl . VMI3BEeCTHBI Tak)Ke OCTATOYHAs CTOMMOCTbB, HE 3aBUCSAIIAS OT BO3pacTa 000PYIAOBAHHS U
cocrapisitoas 4 neH. €., U CTOMMOCTh HOBOT'O 00OpyI0BaHUs, paBHast 18 neH. efl., He MEHSI0-
11asiCsl B TJITAHOBOM TIEPUOJIE.

t 0 1 2 3 4 5 6 7 8 9 (10
7 31 30 28 28 27 26 26 25 24 24 23
20t 8 9 9 |10 10 10 11 12 14 16 18
Saganue 2

[Ipon3BoiCTBEHHOMY OOBEIMHEHUIO W3 YETHIPEX NPEANPUSTUN BbLAEISAETCS OaHKOBCKMMA
KpeauT B cyMMe 60 MIIH. JIeH. €ll. AJI1 pEKOHCTPYKLUU U MOJAEPHU3ALMU IPOU3BOJICTBA C LIEJIBIO

YBETMUEHHS BBITYCKA MPOIYKINU. 3HAUEHHS Zi () (1= 1,4) 1ONOIHUTENBHOTO A0X0/a, OJY-
YaeMoro Ha NPeANpUATHAX 0ObEIUHEHUS B 3aBUCUMOCTH OT BBIJICJICHHON CyMMBbI, IPUBEJICHBI B
tabnuie. PacnpenenuTs BBIAEICHHBIM KpEeAUT MEXIY NPEeANpUATUAMHU TaK, YTOOBl JOMOJIHU-
TENbHBIN J0X0] 00bEeITMHEHNUS! ObLI MAKCUMAJIbHBIM.

[Ipennpusitue
Brinenen- Nel | Ne2 | Ne3 | Ne4
HbI€ CPE/ICTBA X1 [Tonyyaemblil 1OXOJI, MJIH. JIEH. €1
MITH. JIeH. €1, z,(u;) Z3(u;) Zs(u;) Zy(U;)
20 9 11 16 13
40 18 19 32 27
60 24 30 40 44

BAPUAHT 5
Samanue 1

ITpon3BocTBEHHOE 0OBEANHEHHE BbIIENIAET YETHIPEM BXOSIIMM B HETO MPEANPHATUIM
kpeauT B cymme 100 MIIH. ieH. ell. Ul paCIIMpeHs IPOU3BOACTBA U YBEJINYEHUS BBITYCKa
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npoxykuun. TTo KakI0My IpENPHSTHIO H3BECTeH Bo3MokHbiit npupoct ) Z1(Ui), 1 = L4 gy
MyCKa MPOAYKIMH (B I€HEKHOM BBIPAXKEHHUHN) B 3aBHCUMOCTH OT BBIZICICHHON €My CYMMBI 1 U .
st ynpoliieHust BBIMUCICHHH BhIAEIsIEMble CyMMbI KpaTHbI 20 MiTH. fieH. e. [Tpu aTom npeamno-
jaraem, 4To MPHPOCT BBITyCKa MPOAYKIUH HA i-M MPEINPUATHN HE 3aBUCHT OT CYMMBI CPE/CTB,
BJIO’KEHHBIX B IPYrUe NPEANPUATHS, @ OOIIUN IPUPOCT BIMTYCKA B TPOU3BOJICTBEHHOM 00bEIu-
HCHUU PABCH CYMMC IPUPOCTOB, IMOJTYYCHHBIX Ha KAXKIOM IIPCATIPUATUN O6’bCI[I/IHeHI/ISI.

[Ipennpusitue
Beinense- Nel | Ne2 | Ne3 | Ne4
11‘::[}_’16 CpeAcTBa TIpupOoCT BHITTYCKA TPOIYKIMH HA MPEANPUATHAX £1 (i) mnn. nen. en
: ’Mg;' ACH. z,(u;) Z2(U;) Z3(u;) Za(u;)
20 10 12 11 16
40 31 26 36 37
60 42 36 45 46
80 62 54 60 63
100 76 78 77 80

Tpebyercst Tak pacnpeneanTb KPEAUT MEXIY MPEANPHUATHIMHU, YTOOBI OOIIUI TPUPOCT
BBIITYCKAa MPOYKIIMH HA TPOU3BOJICTBEHHOM O0BEIMHEHUH OBbLIT MAKCUMAIbHBIM
3aganue 2

N3 tpex XonoauIbHUKOB Api=1.3 , BMEIIAIOIIUX MOPOXKEHHYIO PhIOY B KOJIHYECTBAX

.3

al T, He0OXOAUMO IIOCIIEAHIOI0 JOCTABUTE B IIATH MarasnHoB ] = B KOJIMYECTBAX ~J T.

B

CrouMocTH IMEPCBO3KU IT pH6I>I U3 XOJIOJHWJIBHHUKA Ai B MarasuH —J 3a/laHbl B BUAC MAaTPHIIbI

G

3x5
, )
Hanwucats MaTeMaTHYECKyIO MOJICITb 3a/1a4H M CIUIAHMPOBAThH MMEPEBO3KH TaK, 4TOOBI X 00-

masa CTOUMOCTb ObllIa MUHUMAJIBHOM.

BAPUAHT 6

3aganue 1

B Tpex myHKTax OTIpaBICHUS UMEETCS OAHOPOIHBIN I'Py3 B KOJIHUYECTBE COOTBETCTBEHHO.
OTOT Ipy3 HYXHO JOCTaBUTh MATH 3aka3zuvkaMm . [loTpeOHOCcTH B rpy3e B KaXIOM ITyHK-
T€ W3BECTHBI U PaBHBl COOTBETCTBEHHO. M3BEeCTHBI Takxke TapuU(bl MEPEBO3KH - CTOUMOCTH Iie-
PEBO3KHM €IMHMIIBI TPy3a U3 IIYHKTAa B IYHKT . Hy»KHO HaliTH TakoM IJIaH MEepeBO30K, IIPU KOTO-
pPOM Bech Ipy3 M3 IYHKTOB MOTpebsieHHs OyAeT BbIBE3€H, MOTPEOHOCTH BCEX 3aKa3UMKOB OYIyT
YIIOBJETBOPEHBI, U MPHU 3TOM 00Ilas CTOUMOCTh NEPEBO3KU BCEro rpys3a OyneT HauMeHbIIEH.
Jlannple B TabnMie, B KJIETKAaX KOTOPOH MPOCTaBJIEHBI 3JIEMEHTHI MaTpULbI TapuQoOB ; B IO-
cJIeJHEM CTOJI01Ee TaONIUIbl yKa3aHbl 3HAYEHUS BEIMYMH , B IIOCIIEIHEH CTPOKE - 3HAUEHUS BEJIU-
YUH .

3aka3uu-

KU [ TyHKTBI
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| A, L4 L9 2 | s | 3 | 23 |
LA, L4 e 2 | 1t | 8 | 25 |
| A, L6 L2 3 | 4 | 5 | 17 |
| b; Lo | 1w | 1w [ 10 || 15 | |

Tpebyercs:

e (CocTaBUTh MATEMATHYECKYIO MOJIEIb 3a/1a4H.

e HaiiTn onTrMaibHOE PENICHHUE TPAHCIIOPTHON 3a/1a4¥ METOJIOM MTOTCHITUAIOB.

3aganue 2

. 3amac Ccrel-
Coipné 3atpathl CHIPhS HA €AMHUILY TPOTYKITIH b
Al A2 A3

I 3,5 7 4,2 1400

II 4 5 8 2000
[IpubOsuie  oT  en.

p Mo 3 3
[TPOI.

1. CkoabpKo M3AeNui KaXI0T0 BUAa HEOOXOAUMO MPOU3BECTH, YTOOBI MOTYYUTh MAKCUMYM
puObLIN?

2. OmnpenenuTs CTaTyC KaXI0T0O BUIA ChIPbS U €r0 YIEIbHYIO IEHHOCTb.

3. OmnpenenuTth MAaKCUMAIBHBIN HHTEPBAIT U3MCHECHHS 3aI1aCOB KaXKI0T0 BUJA CHIPbSI, B
npeJenax KOToporo CTpyKTypa ONTUMAaIbHOTO IJIaHa, T.€. HOMEHKJIaTypa BBIITyCKa, HE
W3MEHUTCS.

4. OnpenenuTh KOJMYECTBO BBITYCKAEMOW MPOIYKIIMH U TPUOBLUIH OT BBITTyCKA IPU YBEIIH-
YEHHUU 3aIaca OAHOr0 U3 AC(PUIIMTHBIX BUIOB ChIPhS 10 MAKCHMAJIBHO BO3MOKHOH (B
npeJenax JAaHHOH HOMEHKIIATYphl BBIMTYCKA) BETHUNHBI.

5. Ompenenuts UHTEPBAIBI U3MEHEHUS TPUOBUIN OT EAWHUIIBI TIPOTYKIINN KaXI0TO BUIA,
MIPU KOTOPBIX MOTy4YEHHBIH ONTUMANbHBIN MJ1aH HE U3MEHUTCSI.

BAPUAHT 7

3aganue 1

Pemurs 3amaqy MOIU(PUIIMPOBAHHBIM CUMIUIEKC-METOJIOM.

Jlnst mpou3BOACTBA ABYX BUAOB M3Nenuil A u b ucnonb3yercst Tpu THMa TEXHOIOTUYECKOTO 000-

pynoBanus. Ha mpon3BOACTBO €AMHUIIBI U3ETHs A 000pyI0BaHHE TIEPBOTO THUIIA HCTIOIB3YETCS

@1 =4 gacos, o6opynosanue Broporo turna &z=8 wacos, a 06opynoBanue Tpethero Tuna &z =9

yacoB. Ha mpon3BoacTBO equHUIIBI U3enus b 060py1oBaHne MEPBOTO TUTIA UCTTOIB3YETCS by—7

9acoB, 000pyJIOBaHNE BTOPOTO THIIA ba=3 9acoB, a 000pyJJOBaHUE TPETHETO THIIA b2 =5 wacos.
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Ha M3roToBJICHME THX W3IEIHii 060pyIOBaHIE IEPBOrO THIIA MOXKET paboTaTh He Golee deM L1
=49 yacoB, 000pyIOBaHHE BTOPOrO TUIA He Goiee deM Lz =51 gacoB, 060PyIOBAHIE TPETHETO
TUMA HE 6onee yem L2=45 4acoB.
[TpuOBbLIE OT peanu3aiyu eJUHUIBI TOTOBOTO M3/IETHs A coCTaBseT a=06 pyOsei, a uznenus b —
=5 pyOneii.
CocraBuTh IIaH MPOU3BOACTBA M3Aenuid A u b, obecreunBammii MaKCUMaIbHYIO TPUOBLIL OT

ux peanu3anum.

3aganue 2

CocTaBUTh MAaTEMaTUYECKYIO MOJIEIb 3aJJa4l U HATH PEIIEHNE CUCTEMbI OIPaHUYEHUI:

UynoyHo-HOcOouHas ¢upma MPOU3BOIUT U MPOAAET JIBa BUAA TOBAPOB: MYKCKHE HOCKU H
)eHckue uynku. Pupma monmydaeT npuObue B pazmepe 10 pyO. oT mpoW3BOACTBA M MPOJAKU
OJIHOI maphl 4yJIOK U B pazMmepe 4 pyO. OT MPOU3BOJICTBA U MPOJAXKHU OJJHOU mapsl HOCKOB. [Ipo-
M3BOJICTBO KaXXJI0TO M3JCNIHS OCYIIECTBIISIETCS HAa TPEX y4dacTKax. 3aTrpaThl Tpyaa (B 4acax) Ha
MIPOU3BOJICTBO OJHOM Maphl YKa3aHbI B CIEAYIOMEH TabauIle sl KaKI0T0 y4acTKa:

Y4dacTok mDpoOu3BOI- 1 2 3
CTBa

Uynku 0,02 0,03 0,03

Hocknu 0,01 0,01 0,02

PykoBozacTBO paccuMTano, 4to B CleAyrolleM Mecsle pupma exeaHeBHO OynaeT pacmoia-
raTh CICIYIONIMMHU pecypcaMu pabouero BpeMEHU Ha KaXJa0M U3 ydacTkoB: 60 4y Ha yudactke 1;
70 u Ha yuyactke 2 ¥ 100 y Ha ydacTtke 3. CKOJIBKO Map HOCKOB M UYJIOK CJIEAYET IPOU3BOAUTH
©XKEHEBHO, eClI (PUpMa X04eT MaKCUMHU3HUPOBATh MPHUOBLTH?

BAPUAHT 8
Saganue 1

CocTaBUTh MaTEMaTHUYECKYI0 MOJENb CIEyrollen 3anauu. VIMeroTcs Tpu MyHKTa Io-
CTaBKHM ojHOpojHOTO Tpy3a Al, A2, A3 u nats nynktoB Bl, B2, B3, B4, B5 norpebnenus
storo rpys3a. Ha mynkrax Al, A2 u A3 HaxoguTcs rpy3 COOTBETCTBEHHO B koamdectse 200,
450, 250 toun. B nmynkter B1, B2, B3, B4, B5 tpebyercs nocraButh coorBeTcTBeHHO 100,
125, 325, 250, 100 tonH rpy3a. PaccrosiHue mexay IMyHKTaMH IOCTaBKH M ITYHKTaMH I10-
TpeOJIeH!s IPUBEICHO B TaOIUIIE:

IMynk- IIynkThI moTpedaeHus

ThI no-

CTaBKH B1 B2 B3 B4 BS
Al 5 8 7 10 3
A2 4 2 2 5 6
A3 7 3 5 9 2

3ananne 2
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[TpuBecTH K KaHOHHUYECKOW (hopMe 3a/1auy JTUHEHHOTO MPOrPaMMHUPOBAHUS

2X,-X; +3X; =5
x, + 2x;=9
-X3 - X3 =1

L,=0x=0x=0

F=x,-x,+3 -min

BAPHUAHT 9

Saganue 1
Kommanusi mpou3BoaUT MOJKH JUIsl BAHHBIX KOMHAT JIBYX pa3MmepoB - A u B. AreHTsl mo

npoaaXe CYUTArOT, YTO B HECACIIIO HA PBIHKC MOXKCET OBITE pcain30BaHO 10 550 monoxk. ,HJ'IS[ Kax-

noi monku Thuna A Tpedyetcs 2 MaTtepuana, a s nojaku tumna B - 3 MaTepuaa.

Komnanus moxer nomnyuuts 1o 1200 Marepuana B HeAemoo. /[ M3roToBIEHHS OJHOMU
noJsiku Tumna A tpelyercs 12 MUH MalIMHHOTO BPEMEHHU, a JIJIsl U3TOTOBJICHUS OJAHOM IOJIKU TUIIA
B - 30 MuH; MamuHy MOXHO HCmoib30BaTh 160 yac B Hepento. Ecinu mpuObLUIb OT MPOJaXKu mo-
JIOK TUIA A cocTaBiiseT 3 IEHEKHBIX €AWHUIIBI, @ OT MOJIOK TUMa B - 4 neH. efl., To CKOJbKO IO-
JIOK Ka)KJIOTO THUIIA CJIETyET BBIIYCKATh B HEEI0?

Saganue 2

N3 Tpex XoIoAMIBHUKOB Api=1.3 , BMEILAIOLIUX MOPOKEHHYIO pbIOY B KOJIMYECTBAX

B;,j=1..5
B

J 3amaHbl B BHJE MATPHUIIBI

ai T, HGO6XO)II/IMO MMOCJICAHIOO JOCTABUTH B IISATh Mara3dmnHOB B KOJIMYCCTBAX be T.

CroumocTtu nepeBo3kH 1T pbIObI U3 XOJIOAUIbHUKA A; B marasun

G

, 3x5.
HaHI/IcaTB MaTeMaTI/ILIeCKYI-O MOJCJIb 3a1a4YU U CHJ'IaHI/IpOBaTB HepeBOSKI/I Tak, T-ITO61)I nux 06-
1ast CTOMMOCTE ObllIa MUHUMAJIBEHOM.

BAPHUAHT 10

Saganue 1
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CocTaBuTh MaTEMaTUUYECKYIO MOJENb clienyromiel 3anadu. [Ipeanonoxum, 4To 1 npo-
M3BOJICTBA MPOAYKLIMH BUAa A U B MOXXHO Hcnosib30BaTh MaTepual Tpex coptoB. [Ipu s3Tom
Ha M3rOTOBJICHUE CIMHUIIBI u3enust Buaa A pacxoayercs &1 kr mepsoro copra, @z Kr BTO-

poro copra u &a kr Tperbero copra. Ha m3rorosienne npoaykuuu Buma B pacxomayercst b,

KT TIEPBOTO COPTA, by xr BTOPOT'O COPTA, b3 r TpeTbero copra. Ha cknane gpabpuku nmeercs
BCEro Marepuaina repBoro copra C1 kxr, Broporo copra €z kr, Tperbero copra €z kr. Ot pea-

JU3alMK €IUHHIIBI TOTOBOM Mpoaykuuu Buna A ¢abpuka nmeer npudbutb Buaa & pyo., a oT

peanu3ayy eJUHULBI TOTOBOW MpOAYKIMH BuAa B ¢abpuka mmeer npuObUIs BHIA B pyo.
OnpenenuTs MaKCUMAIIbHYIO TPUOBLIb OT pean3aliy BCeil MpoJyKIuu BUIOB A u B.

a,= 19,a,= 16,a,= 19, b, = 26, b,= 17, b,= 8, c, = 868, ¢, = 638, ¢
a=>50 =4

3aganue 2

Nmerores Tpu MMyHKTa OCTaBKU OgHOpoaHOro rpy3a Al, A2, A3 u nate nyHkroB Bl, B2,
B3, B4, B5 notpebnenust atoro rpy3a. Ha mynkrax Al, A2 u A3 HaxXoIuTCs TPpy3 COOTBETCT-
BeHHO B KosmuectBe , @1, @z, @3 tomH. B mynktel B1, B2, B3, B4, B5 tpebyercs jpocra-

BUTh COOTBETCTBEHHO by, b, by, by, bs TOHH TIpy3a. PaccrosiHue Mexay IyHKTaMH I10-
CTaBKH U IyHKTaMH NOTpeOIeHNs IPUBEICHO B TaOIUIIE:

ITyHK- [TyHkThl HOTpEOICHUS

Thl TOCTaB-

KH B1 B2 B3 B4 BS
Al DI11 D12 D13 D14 D15
A2 D21 D22 D23 D24 D25
A3 D31 D32 D33 D34 D35

Haiitu Takoil turan 3akperieHus: noTpedurtenell 3a MoCTaBIIMKAaMU OHOPOJIHOTO TPY3a,
9TOOBI OOIIIHE 3aTPaThI MO MEePeBO3KaM ObLITH MUHUMAaIbHBIMHU.

a; =300, 42 =250, 43 =200, 4 8 13 2 7
by =210, b2 =150, D3 =120, bs=135, bs D=9 4+ 11 o 17
~135. 3 1l6 1o 1 4

4.3. IlepevyeHnb BONPOCOB MO YCTHOMY ONPOCY

Paznen 1. TexHonorus pa3paboTKH MPOrpaMMHOIo oOecredeHus

1. Uto Takoe TexHosorus pazpadorku [10?

2. Uro SBWIIOCH MPEANOCHUIKON CTaHOBJIEHUS AUCHUILTUHBI «TeXHOJIOTUsS pa3paboTKu
I10»? YTo s1BUIOCH NPUYMHOMN CTPEMUTENBHOIO pa3BuTus 1107

3. Yem oTnmyaroTcs mporpaMmma U mporpaMMmHoe odecnieueHue?

4. JloctaTtouHO 71 TIpH paboTe HAJ MPOEKTOM OOJIBIION MPOrPaMMHONW CHUCTEMBI OBITh
KOMIIETEHTHBIM B 00J1aCTH BBIYMCIUTEIHHON TEXHUKH U TIporpaMMupoBanuu. [louemy?

5. Mosxer nu 60Jb111as TPOrpaMMHasi CUCTEMa OBITh OTJIaXKEeHa IO KOHLA U ToYeMy?

6. IIpn KakuX YCIOBMSIX CO3JJaHHBIM MPOTrPaMMHBIA KOMITJIEKC MOXKET ObITh Ha3BaH IMPO-
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TPAMMHBIM POAYKTOM?
7. YTO Takoe CUCTEMHOE MPOorpaMMHOE obecrieueHue?
8. UTo Takoe MHCTpYMEHTapHil TEXHOJIOTUU MPOTPAMMUPOBAHHUS?

Paznen 2. UHCTpyMEHTaNBbHBIE CPENICTBA Pa3padOTKHA POTPAMMHOTO 00ECTICUCHHS.
. Heobxotmmble HHCTpYMEHTAIBHBIE CPEJCTBA Pa3pabOTKU IPOrpaMM

. HacTo HcIoib3yeMble HHCTPYMEHTAIbHBIC CPEICTBA pa3pabOTKH MPOrpamMm

. Creniman3upoBaHHbIE HHCTPYMEHTAIBHBIE CPEACTBA pa3pabOTKH MPOrpamMm

. IHTerpupoBaHHble cpenbl pa3padoTKu

. CpencTBa pa3pabOTKu IPOrpaMMHOTO 00eCTIeUeHHS

. Onpenenenne «pa3paboTKa IPOTrpaMm»»

. Tpu sTana pa3zpaboTku mporpamm

. CpencTBa MpOeKTUPOBAHMSI TPHIIOKCHHUN

. CpencTBa peanu3aiiy MporpaMMHOTO KoJa

O 0 I N DN W~

Pa3nen 3. Marematuueckoe MOIETMPOBAaHUE

1. Uto moHUMaeTcs 1o 00bEKTOM MOJICITUPOBAHUS?

2. Uto Takoe runoTe3a B MOACIMPOBAHUN?

3. JlaiiTe onpeneneHre MOICIIH.

4. Yto Takoe MareMaTuieckasi MoJieJb?

5. IlpuBenuTe mpuMep aHaIOTHH B PU3NYECKUX MPOIIECccax.

6. JlaiiTe KIracCH(pUKAINIO ITPOLIECCOB KaK 00BEKTOB MOJICIIUPOBAHHSIL.

7. YeM OTIUYAIOTCS CTOXACTUYECKHE MPOLIECCH OT IETEPMUHUPOBAHHBIX ?

8. OnuirTe MOCTaHOBKY 3aJja4l MOJICJTUPOBAHUS B 0011IEM BH/IE.

9. HMaiite o0u1yto Ki1accu(UKAIMIO MATEMAaTHIECKUX MOJIETICH.

10. KakoBa cTpykTypa MOJIeTTd MaTEMAaTHYECKOTO ITPOrpaMMUPOBaHUs?

11. Yro mOHUMAIOT MO/ CTPYKTYpPHO-IIapaMETPUUIECKUM OMUCaHHEM 00BEKTa MOJIEIUPO-
BaHUs?

12. B ueM cocTouT pa3ianyure MeX1y JUHEHHBIMUA U HEIMHEHHBIMU MOJICTISIMU?

13. B Kakux cimy4asix MCIOJIb3YeTCs KOPPEISIHOHHBINA K0d()(UIIMEHT, a B KAKUX — KOP-
PENALMOHHOE OTHOIICHHUE KaK KPUTEPHH aIeKBaTHOCTH MOJAEIN?

14. JlaiiTe knaccuuKaio MOJEIUPYEMbIX MTPOLIECCOB 110 XapaKTepy UX MPOTEKaHUS.

15. [lepeuncnute OCHOBHBIE 3TAIbl IOCTPOEHUSI MATEMAaTUYECKON MOJEIIH.

16. OnuimTe METO/1 aKTUBHOTO ¥ TTACCUBHOTO IKCIIEpUMEHTA. YeM OHU OTJIMYaroTCs?

17. Kakoli MmaTeMaTU4eCKUI anmapar UCIOJIb3YETCs MPU CHHTE3€ MaTeMaTHYECKUX MO-
Jierneil 1eTepMUHUPOBAHHBIX MTPOIIECCOB?

18. Kakue cucteMbl OTHOCAT K CUCTEMAaM C pacipeiesIEeHHBIMU NTapaMeTpaMu?

19. Yrto Takoe crutomHas cpeaa?

20. Kakum ypaBHEHHEM B YACTHBIX MMPOU3BOJHBIX MOJECIUPYETCS MPOLIECC TEIIONEPEHO-
ca?

21. B ueM cocTouT HUses MeToAa aHAJIOTHit?

22. OnuuuTe 3KCIepUMEHTAIIbHO-CTATUCTUYECKUH METO/I MOJEIHPOBAHHUS.

M/K.02.01
IIpaxkmuueckas paboma 1
TexHn4yeckoe 3ajaHNe HA MPOEKTHPOBaHHE TPOTrPaAMMBbI

Llenv pabompi: 03HAKOMUTHCS C IPABWIIAMU HAIMCAHMS TEXHUIECKOTO 3a/IaHusl.

I'OCT 2.610-2006. Hacrosimuii craHAapT ycTaHaBIUBAET MOPSIOK TIOCTPOCHHS U O(OPMIICHUS! TEXHHU-
YEeCKOro 3aJaHrs Ha pa3pabOTKy MPOrpaMMBbl WM MPOTPAMMHOTO M3AETHS Uil BBIYUCIMTEIHHBIX MAIllnH,
KOMITJIEKCOB M CHCTEM HE3aBHCHMO OT WX Ha3HaYeHHS U 00J1aCTH PUMEHEHHS.

Obwue ceedenus

1. TpeboBanus kK 0HOPMIICHHIO

1.1. Texumueckoe 3aganue ohopmisitot B coorBercTBur ¢ OCT 2.610-2006 Ha nuctax dpopmara A4 u
A3, xak mpaBuiio, 0e3 3armonHeHus mnojiei jucra. Homepa nuctoB (cTpaHMIl) MPOCTAaBISIIOT B BEPXHEH YacTu
JIMCTA HAJl TEKCTOM.
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1.2. Jlucr yrBepxkaeHUss U TUTYIbHBIN JucT odopmitsitoT B cootBercTBun ¢ 'OCT 2.610-2006. Wn-
(OpMaLIOHHYIO YacTh (aHHOTALWIO M COACP)KAHKE), JINCT PErUCTPallid M3MEHEHUI NOIMyCKaeTcst B JOKY-
MEHT HE BKIII0YaTh.

13. s BHECEHHUSI W3MCHECHUH u JIOTTOTHEHUH B TEXHUIECKOE
3aj1aHKe Ha MOCIIETYIOIINX CTaAUsX pa3paboTKH MpOrpamMMBbl WIN
IPOrpaMMHOTO M3JEIMs K HEMY BBITYyCKaroT JonosiHeHue. CoryiacoBaHue M YTBEp)KICHHE IIONOJHEHUS K
TEXHUYIECKOMY 33JaHHUIO IPOBOST B TOM K€ MOPSIAKE, KOTOPBIM YCTAHOBIIEH U1 TEXHUYECKOTO 3aJaHHsL.

14. Texuuyeckoe 3agaHue TOKHO COACPKATH CIICAYIONINE PA3ICIbL:

* Ha3BaHME MPOTPAMMBI  00JIaCTh IPUMEHEHHS;

* OCHOBaHHME IJIsI Pa3pabOTKH;

* HazHa4yeHHe pa3paldoTKy;

* TEeXHHYECKHE TPeOOBaHMS KIPOrpaMMe WM MPOTPAMMHOMY H3/IEIHIO;

* TEXHUKO—IKOHOMHMYECKHUE TIOKa3aTelIH;

* CTaJUH U 3TaIlbl pa3paboTKu:

* TIOPSIOK KOHTPOJIS ¥ IPHEMKH;

* TPHIOKECHUSL.

B 3aBucnmocT 0T 0COOEHHOCTEH MPOrpaMMbl WIIH IIPOTPAMMHOIO W3NS IOIYCKAeTCsl yTOUHSTh CO-
JeprKaHue pa3aesioB, BBOJUTH HOBBIE Pa3esibl WM O0bEINHATE OTACIBHBIC 13 HUX.

2. ConeprkaHue pa3/ieioB

2.1. B pasgene «HaumeHnoBaHre 1 00JacTh MPUMEHEHHS» YKA3bIBAlOT HAMMEHOBaHHE, KPATKYIO XapaK-
TEPUCTHKY OOJIACTH MPUMEHEHHs IPOrpaMMBbl HJIM IPOTPAMMHOIO M3IETHs U 00BEKTa, B KOTOPOM HCHOJb-
3yIOT MPOrPaMMy WITH IPOrPaMMHOE H3JIEITHE.

2.2. B paznene «OcHoBaHME IS pa3paObOTKM TOJDKHBI OBITH YKa3aHbI:

* JIOKyMEHT (JIOKYMEHTBI), HA OCHOBAHHH KOTOPBIX BENETCS pa3paboTKa;

¢ Opranusanysd, yrBEpAuBIIadg 3TOT JOKYMEHT, U JaTa €TI0 YTBCPKIACHUA,

* HaWMEHOBaHHE U (WJIM) YCIOBHOE 0003HAYCHUE TEMBI pa3padOTKH.

23. B paznerne «Haznauenne pa3paboTKm» JIOJDKHO OBITH yKa3aHO
(GyHKIHMOHATBEHOE u 9KCIUTyaTaIllMOHHOE Ha3HauYCHHUE MPOrpaMMEI
WITH TIPOTPaMMHOTO M3JIETIHSI.

2.4. Pazgen «Texanueckue TpeOOBaHUS K IPOrpaMMe WIIM MPOTPAMMHOMY HM3JEINIO» JOJDKEH COonep-
JKaTh CICIYIOLIHE TOAPa3Iebl:

* TpeOoBaHUS K (PYHKIMOHATBHBIM XapaKTEePHCTHKAM;

* TpeOOBaHUS K HAICKHOCTH;

* YCIJIOBHUS KCILTyaTaLlUM;

* TpeOOBaHUS K COCTaBY U MapamMeTpaM TEXHHUECKUX CPEICTB;

* TpeOoBaHMs K MHPOPMAIIMOHHOH U MIPOTPaMMHON COBMECTHMOCTH;

* TpeOOBaHMS K MAPKUPOBKE U YIIAKOBKE;

* TpeOOBaHMUS K TPAHCIIOPTHPOBAHHIO M XPAHEHUIO;

* CIeNUaIbHbBIC TPEOOBAHMSL.

24.1. B nonpaznene «TpeboBaHus K (yHKUHMOHAIBHBIM XapaKTEPUCTHKAMY JOJDKHBI ObITh YKa3aHbI
TpeOOBaHUsI K COCTAaBY BBIIIOJIHIEMBIX (DYHKIHMIA, OPraHU3alUN BXOJHBIX W BBIXOAHBIX JAHHBIX, BPEMEH-
HBIM XapaKTCPUCTUKAaM U T.II.

24.2. B noapasnene «TpeboBaHus K HAJACKHOCTH» JOJDKHBI OBITh YKa3aHbI TPeOOBaHUS K oOecreue-
HHIO HAaJIeXKHOTO (PYHKIMOHUPOBaHUS (o0ecriedeHre yCTOMUMBOrO (DYHKLHOHHPOBAHUS, KOHTPOJIb BXOM-
HOW U BBIXOJJTHON MH(OPMAIINH, BpeMsI BOCCTAHOBJICHHSI TIOCIIE OTKAa3a | T.I1.).

2.4.3. B mnogapaznene «YcCIOBHS SKCIUTyaTallMu» JOJDKHBI OBITh YKa3aHbl YCIOBHSI OKCILTyaTallUH
(Temmeparypa OKpy>KarolLIero Bo31yXa, OTHOCUTENbHAs BIAXXHOCTb I BHIOPAHHBIX TUIIOB HOCHTEJIEH JaH-
HBIX), npu KOTOPBIX JIOJDKHBI o0ecreunBaTbCs 3a/IaHHbIE
XapaKTePUCTHKY, a TAKXKe BUJI 00CITY)KUBaHHUS, HEOOXOANMOE KOJIMYECTBO M KBATM()UKAIHS IEPCOHAA.

24.4. B noapasznene «TpeboBaHus K COCTaBYy M apaMeTpaM TEXHHUYECKHX CPEACTBY» YKa3bIBalOT HE0O-
XOAUMBIHA COCTaB TEXHUUECKUX CPEICTB C YKa3aHUEM HX TEXHUUECKUX XapaKTePUCTHK.

2.4.5. B nonpasnene «TpeboBanus k uHGOPMAIIMOHHON ¥ ITPOrPAMMHOM COBMECTHMOCTHY JOJDKHBI
OBITh yKa3aHbl TpeOOBaHUS K MH(OPMAIMOHHBIM CTPYKTYpaM Ha BXOJIC U BBIXOJIE M METOJaM pellleHHS,
MCXOAHBIM KOZaM, si3bIKaM IporpamMmupoBanus. 1Ipym HeoOxoanMocTu moimkHA oOecrieunBaThCs 3aluTa
nHpOpPMAIUN U TTPOTPAMM.

2.4.6. B nompaznene «TpeOoBaHus K MApKUPOBKE M YIIAKOBKE» B OOIIEM CiIydae yKas3bIBarOT TpeOoBa-
HHS K MAPKUPOBKE ITPOrPaMMHOT'0 U3AENHS, BAPUAHTHI U CIIOCOOBI YITaKOBKH.

24.7. B nmoapazaene «TpeboBaHus K TPaHCHOPTUPOBAHUIO M XPAHEHHIOY JTOJDKHBI OBITH YKa3aHbI JUIs
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MIPOTrPaMMHOTO M3JIENUS YCIOBHSI TPAHCIIOPTUPOBAHUS, MECTa XPAHCHHUS, YCIIOBUS XPaHEHHUsI, YCIIOBHS CKJIa-
JTUPOBAHUsI, CPOKU XPAHCHHUS B PA3ITUUHBIX YCIOBHSIX.

25.B pazmerne «TeXHUKO—KOHOMHIECKHE TTOKA3aTeNI) JIOJDKHBI
OBITH YKa3aHBbI: OPHUEHTHPOBOYHAS DKOHOMUYECKast 3(h(HeKTUBHOCTH
npe/roaraeMas rofoBasi OTPEOHOCTh, IKOHOMHYECKHE MIPEUMYILECTBA Pa3pabOTKU 10 CPaBHEHHIO C JIyd-
HIMMH OTEYESCTBEHHBIMH U 3apyOeyKHBIMHI 00pa3aMH UITH aHAJIOTAMH.

26.B paszzere «Crannn u ITaIbl pa3paboTkm* YCTaHABIUBAIOT
HEOOXOMMBIC CTAJIMU Pa3pabOTKH, ATAIbl U COJCPKaHUE PadOT (TIepeUYeHb MPOrPaMMHBIX JOKYMEHTOB, KO-
TOpPBIE JIOJDKHBI OBITH Pa3pa0dO0TaHbI, COTJIACOBAHBI M YTBEPIKACHBI), & TAKKE, KaK TPABHJIO, CPOKH Pa3padboT-
KU | OTIPENIEIISIOT UCTIOHUTETICH.

27.B paznmene «llopsgok KOHTPOIST M TPUEMKH» JIOJDKHBI OBITh YKa3aHBI BUJBI HCIIBITAHUN U
o01mue TpeOOBaHMS K IPUEMKE PabOTHL.

2.8. B npuiiokeHuAX K TEXHIIECKOMY 3aJaHUIO0 PH HEOOXOANMOCTH TIPUBOJIT:

* TIepedeHb HAYYHO-UCCIIEAOBATENBCKIX U IPYTHX Pad0T, 000OCHOBHIBAIOIINX Pa3padbOTKY;

* CXEMBbI QJITOPUTMOB, TaOJIHIIbI, OMMCAHKS, OOOCHOBAHMUS, PACUYEThl U JAPYTHe JOKYMEHTBI, KOTOPHIC
MOT'YT OBITh UCTIOJIL30BaHbI TIPU Pa3paboTKe;

* JIpyTHe UCTOYHUKH Pa3pabOTKH.

LIpumep vinonnenus 3a0aHus
1. Beenenue
Pa0ota BbINONHSAETCS B paMKaX HMPOEKTa «ABTOMAaTH3UPOBAHHAS CHCTEMA OIEPATHBHO-IHCIETYEPCKOrO
YIIpaBIeHUS JIEKTPO-, TETIOCHA0KEHHEM KOPITYCOB HHCTUTYTAa.
2. OcHoBaHue 15 pa3pabOTKU
2.1. OcHoBaHWEM ISl JaHHOW pabOTHI CITyXKHUT TOToBOp No ot 20 T
2.2. HaumeHnoBanue paboThI:
2.3. «Moaynb aBTOMAaTU3MPOBAHHOW CHUCTEMBI OIEPATHBHO-JHCIIETUYEPCKOTO YIPaBICHHs TEIIOCHA0-
JKEHHEM KOPITyCOB HHCTHTYTA.
2.4. Hcnomauremu: OAO «JlabopaTopus co3anus MporpaMMHOTO 00SCTICUSHHS.
2.5. CoucnomHuTeNu: HeT.
3. Haznauenue pazpaboTku
Co3nmanue MOmynsl Ui KOHTPOJISL M ONEPATHBHOW KOPPEKTHPOBKH COCTOSIHMS OCHOBHBIX HAapamMeTpOB
TeroodecnedeHns1 KopimycoB MOCKOBCKOTO HHCTHTYTA.
4. Texandeckre TpeOOBaHUS
4.1. TpeOoBanus K (PYHKIIMOHATHFHBIM XapaKTEPHCTHKAM
4.1.2. Cocras BoInoHsieMbIX (yHKIWMA. PazpadateiBaemoe [10 n0mKHO 00ecieunBaTh:
— cOop u aHanu3 uHGOPMAIIUU O PACXOJI0BAHHUH TEILIa, TOPSUSH M XOJIOIHON BOJIBI ITO JJAHHBIM TEIl-
JTocueTUMKOB SA-94 Ha BCeX TEIIOBBIX BBIXOJAX;
— cOop u aHanu3 UHGOPMALMK C YCTPOICTB YIPABIECHHUS CHCTEMAaMH BO3YIIHOTO OTOIUICHHS U
koHauonuposanus tuna PT1 u PT2 (pa3pabotku kadeapst CMMD u TLI);
— TpeiBapHUTeNbHBIN aHaTM3 WHGOPMAIMKM HA TMpPEIMET HaXOXJICHHUS MapaMeTpOB B JIOITYCTHMBIX
npejieNnax ¥ CUTHAIN3UPOBaHKe TIPH BBIXO/IE ITAPaMeTPOB 32 MPEIeNibl JOMYCKa;
— BbIIauy peKOMEHJaluii 1o JaibHen el padbore;
— OTOOpakKeHHE TEKYIIEro COCTOSHHMS M0 HabOpy MapamMeTpoB —IMKIMYECKH TOCTOSIHHO (PEeXHM  pa-
0OTHI KPYTJIIOCYTOYHBIH), TP COXPAHEHUH MEPHOAWYHOCTH KOHTPOJIS MPOYHX MapaMeTpoB;
—  BU3YAJIM3aLHUIO HH()OPMAIMH 110 PACXOAY TEIUIOHOCHUTEIIS;
—  TEKYILYIO, aHAJIOTMYHO OKa3aHUsIM CYETUMKOB,;
— C HaKOIUICHHEM 3a IPOILEIIINE CYTKH, HeJIeNI0, MECsL] — B BHJE 104acoBOro rpaduka ajist nHdop-
Maluy 3a CyTKU U HeZIEIo;
— CYTOUHBIH pacxof — aj1st HHOPMAIIMH 33 MECSILI.
JA7st yCTpOMCTB ynpaBJieHHs IPUTOYHOHN BEHTHIIALMEH TeKy1as HHpOpMaLHs T0JKHA COAEPKaTh HOMEP
MIPUTOYHOM CUCTEMBI U BCE MTapaMeTpPhl, BhIZJaBaeMble Ha COOCTBEHHBII MHANKATOP.
[lo oTnensHOMY 3aIpoCy OCYLIECTBISIOTCS BHYTPEHHUE HACTPOUKH.
B xoH11€ OTUETHOrO NIEpPHOa CHCTEMA IOJKHA apXUBHPOBATH JaHHBIC.
4.1.2. Opraauzaiius BXOJHBIX U BRIXOIHBIX JAHHBIX
I/ICXOJIHI)IC JaHHBIC B CUICTEMY ITIOCTYIIAOT B BUIC 3HAYEHUH C JaTYUKOB, YCTaAaHOBJICHHBIX B IIOMECILCHU-
X MHCTUTYTa. DTH 3Ha4E€HHUS OTOOpa)karoTcs Ha KoMIbioTepe aucnerdepa. Ilocie ananmu3a mocTynuBIuen
UH(OPMAIIUK OTIEPaTOp JMUCIIETYEPCKOTO IMyHKTa YCTAHABIMBACT HEOOXOMUMBIE MapaMeTphl JUIsl YCTPOHCTB,
PETYIMPYIOIUX OTOIUVICHUE W BEHTWIAILUIO B IIOMCIICHUAX. Bo3MorkHa Taxoke aBTOMaTHYecKas YCTaHOBKa
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HEKOTOPBIX MAPaMETPOB ISl YCTPOHCTB PEryTUPOBaHUSL.

OCHOBHO# peXMM HCIIOIb30BAaHUSI CHCTEMBI — EKEIHEBHAS padoTa.

4.2. TpeboBaHMS K HAICKHOCTH

Jst obecrniedeHnsl HaIe)KHOCTH HEOOXOIMMO IIPOBEPATh KOPPEKTHOCTh MOJIyYaeMbIX JAHHBIX C JaTdd-
KOB.

4.3. YcnoBus dKCIUTyaTanyy U TpeOOBaHUS K COCTaBY M ITapaMeTpaM TEXHUUECKHX CPENICTB

Ji1st paGoThI CHCTEMBI IOJDKEH OBITh BBIZIETIEH OTBETCTBEHHBIN oneparop.TpedoBanus K cocTaBy M napa-
MeTpaM TEXHHYECKHX CPEJCTB yTOUHSIOTCA Ha 3Tale 3CKU3HOTO MPOCSKTUPOBAHUS CHCTEMBI.

4.4. TpeboBanus k UHGOPMALMOHHOW 1 IPOTPAMMHON COBMECTUMOCTH

[Iporpamma momwkaa pabotars Ha iatdopmax Windows.

4.5. TpeOoBaHus K TPAaHCIOPTHPOBKE U XPAHEHUIO

[Iporpamma mocTaBiseTcsi Ha Ja3epHOM HocuTene uHpopManuu. [IporpamMMHas TOKyMEHTauus IO-
CTaBJISIETCSI B HJIEKTPOHHOM U IIEYaTHOM BHUJIE.

4.6. Cremmaneusie TpeboBanwus.IIporpaMmmuoe obecriedeHre TODKHO WMETh APY)KeCTBEHHBIM HH-
Tepdelic, pacCUNTaHHBIA Ha MOJNb30BaTeNs (B IUJIaHE KOMIBIOTEPHOW IPaMOTHOCTH) CpeiHel KBanuduka-
K. BBugy oO0beMHOCTH TIpOEKTa 3afady MpeAroaracTcsl pemarsb Io3Tamnto, npu 3toMm Moayiu 10, cos-
JaHHBIC B PAa3HOE BpeMs, AODKHBI IPENNoNaraTb BO3MOXKHOCTh HAPAIIMBAHUS CUCTEMBI U OBITH CO-
BMECTUMBI APYT C IPyroM, IO3TOMY TOKYMEHTALUS Ha MIPUHATOE dKcIuTyaTtanuoHHoe 110 nomkHa cogepkarh
MOJIHYI0 MH(OPMAIHIO, HEOOXOAUMYIO I PabOThl MPOTPAMMHUCTOB. SI3BIK MPOrpaMMHUPOBAHMS BBIOUpPACT
UCIIOJIHUTENb, OH JIOJDKEH 00€CIIeYrBaTh BO3MOXKHOCTh HHTETPALlMK IPOrPAMMHOI0 00ECIeUeH s ¢ HEKOTO-
PBIMU BUIaMU TieprdepuitHoro o0opymoBanus (Hampumep, caetank SA-94 u T.11.).

5. TpeboBaHusl K IPOrpaMMHO# JJOKYMEHTAIIU

OCHOBHBIMH JIOKyMEHTaMH, PErIIaMEHTUPYIOIIMMHI pa3paboTKy OyayIuX IPOrpamMM, IOKHBI ObITH J0-
kymeHTHl ExmHol cuctemsr mporpamvuoi gokymenTtarmu (ECII); pykoBoacTBO monb30BaTeNs, pyKOBO-
JCTBO aJIMUHUCTPATOPA, OITUCAHNE IPUMEHEHHSL.

6. TeXHUKO-9KOHOMUYECKUE MOKA3aTENIN

3¢ PEeKTHBHOCTE CHCTEMBI ONPEAEIAECTCS yA0OCTBOM HCIIONIb30BAHMS CUCTEMBI A1 KOHTPOJISL U yIIpaB-
JICHA OCHOBHBIMU IMapaMCTpaMn TCHJIOO6CCHC‘ICHI/I$1 HOMCHICHI/II\/'I MocKOBCKOTro HWHCTUTYTA, 4 TAK)XKC 3KOHO-
MHYECKOW BBITOJI0N, TOTYYEHHOW OT BHEAPEHUS aNMapaTHO—TIPOrPaMMHOI0 KOMILJIEKCA.

7. IIopsimoK KOHTPOJISI U PUEMKH

[locne mepenayun MCHOMHUTEIEM OTAETBHOTO (DYHKIHMOHAJIBHOTO MOAYJSL MPOrpaMMbl 3aKa3duKy MO-
CIIeTHAI UMEET MPaBO TECTHPOBATH MOAYJb B TeueHHe ceMu IHeH. [locie TecTHpoBaHMs 3aKa34rK JIOMKEH
NPHUHATE pabOTy MO JAHHOMY 3Tally WIM B MMCBMEHHOM BHJIE H3JIOXKHTH NIPUYMHY OTKas3a OT MPUHATHA. B
cirygae 000CHOBaHHOTO OTKa3a MUCIIOIHUTENb 00S3yeTCs IOpaboTaTh MOIYIIb.

8. Kanmennapuslit ran pabot

Hazpanue sTana Cpoxku Uem 3akauu-
JTana BaeTCs ITal

1. H3yuenue 01.02.20_ [pennoxenus
MpeIMETHON OOJIACTH. _—28.02.20__ | mo pabote cucre-
[IpoexTupoBanue cuc- MBL. AKT chadu—
Tembl. PaspaboTtka npen- TIPUEMKH
JIO’KEHUH 110 peanu3alnuu
CHCTEMBI.

2. Pazpabotka 01.03.20_ ITporpamm-
IIPOrPaMMHOTO MOJYJIS _—31.08.20__ | HBIif KOMITIEKC

1o cOopy U aHANIHU3Y WH-
(dhopmaruu co CYETUNKOB
U YCTPOICTB yrpaBiie-
Hust. BHenpenue cucre-
MBI JJIs1 OJHOTO M3 KOP-

nycos UI'Y.
3. TecrupoBanue 01.09.20_ l'oroBast cuc-
u omiaaka monyns. Bue- | _—30.12.20__ | Tema KOHTPOJISL
JIpEHUE CUCTEMBI BO BCEX TETJIOCHA0KEeHNS,
koprycax UI'Y. YCTAaHOBJIEHHAas B
JUCTIETIEPCKOM
ITyHKTE
IIporpammHuas
JOKYMEHTAIHSL.
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AKT cpaun—npuéma
pabor

Pykosongurens pabor - - Cupopos A.B.

IIpmvep THTYIEHOTO AHCTA HA TeXHHTECKOE JaTaHHR

‘Vreepxga npodeccop

KarheNpEIl BEMECTHTETEHEL CHCTEM
W W Hsanos

W w 20 r

TEXHHYECKOE 3AJTAHHE
Ha paspaborky «Moxys aBTOMATH3HPOBAHHOA CHCTEMBI
0NePATHBHO-THCHETIEPCKOT0 Y aABJICHHS
Temw10cHa0KeHHeM KOPIYCOB HHCTHTYT»

Yedokcapel 20

EN

Puc. 1.1. ITpuMep TUTYJIBHOIO JJUCTa HA TEXHUYECKOE 3aJaHUC
Huousuodyanvnvie 3a0arus

Hwmxe npuBenens! 15 BapraHTOB IporpaMMHBIX MTPOAYKTOB. [lo ykazaHuro mpemogaBarens BEIOSpH-
Te CBOE MHIMBHIyalbHOE 3ajaHue. Pa3paboraiiTe TeXxHHUUECKOE 3aJaHWEe Ha CO3JaHHE MPOTPAMMHOTO
MPOAYKTa MO BCEM TPEOOBAHHUSIM.

1. Pa3paboTka mporpaMMHOT0 KOMIUIEKCa «ABTOTPAHCTIOPTY.
. Pa3paboTka nmporpaMmMHOro komIuiekca «JlekaHar HHCTUTyTa».
. Pa3pabotka nporpamMmmuoro komiuiekca «O0Ciy)kuBaHue OaHKOMaTay.
. Pa3paboTka nporpaMMHOro KomIiuiekca «Y mpaBjieHue TOCTHHULIEH.
. Pa3paboTtka nporpaMmHoro komiuiekca «Bblgaya kpenuToB B OaHKeE».
. PazpaboTtka nporpamMmmHoro komiuiekca «CtpoutensHas GupMay.
. PazpaboTtka mporpaMMHOro KoMIuiekca «YpapieHne OnOIMOTeuHbBIM (POHITIOM.
. Pazpabotka nporpammuoro komruiekca «APM paboTHHKa CKIana.
. Pa3pabotka nporpammuoro kommiekca «APM agMuHHCTpaTOpa atenbe M0 PEeMOHTY OpPTTEeXHU-

O 00O L B~ W

KI».
10. Pa3pabotka nporpamMmmHoro komruiekca «APM agMuHHCTpaTOpa aBTOCAIOHAY.
11. Pa3pabotka rporpamMmmHoro komruiekca «APM agMuHUCTpaTOpa pecTopanay.
12. Pa3zpabGoTka nporpaMMHoro komiuiekca «APM cotpyauuka XK3Ca».
13. Pa3paboTka nporpaMMHOro Komiuiekca «APM agMuHHCTpaTOpa a3poropray.
14. Pa3zpaboTka mporpaMmMHoro komriuiekca «APM paboTHHKA OTIena KagpoBy.
15. Pa3zpaboTka nporpaMMHOro KoMiuiekca «APM agmMuHHCTpaTOpa CHIOPTKOMITIIEKCAY.

Ilpaxmuueckas paboma 2. Ctagusi pa3padoTKH NPOrpaMMHOro odecneyeHus.«ICKM3HbIN
NMPOEKT»

Llenv pabompi: HaydnuThCS CO3AaBaTh (opMalbHBIE MOJIEIH M Ha WX OCHOBE OIpPEJNENSITh CIIeIH-
¢ukanuu pazpadaTbIBaEMOTro MPOrPaMMHOT0 oOecTeueHusl.

Ilooecomoexa x nabopamopnoti pabome

O3HAaKOMUTBCS C JEKITMOHHBIM MAaTepHAIOM IO TeMe «ITambl pa3pabOTKH IMPOTPaMMHOTO 00€C-
nevyeHus. AHanu3 TpeOOBaHMU M ompeaesieHHe crenuuKanuil mporpaMMHOro odecrnedeHus» yueo-
HOW JUCUMILINHBI « TeXHOI0rus pa3paboTKu MporpaMMHOIo 00ecreueHus».

Teopemuueckas uacmo

Pa3pabotka cnenudukanuii mporpaMmHoro oOecreyeHrss Ha4WHAETCs C aHalu3a TpeOOBaHMH K
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HeMmy. B pesynbTare ananuza moiy4aroT cnenu(UKanuu pa3padaThIBaeMOro IporpaMMHOIO obecre-
YEHHsI, CTPOST OOLIYI0 MOJIENb €ro B3aUMOJIECHCTBHUS C MOJIb30BaTEeM UM IPYTHMH IMPOTrpaMMaMH U
KOHKPETH3UPYIOT €r0 OCHOBHBIE ()YHKIIHH.

[Ipu cTpYKTYpHOM TOJXO0J€ K MPOrPaMMHPOBAHHIO HA dTAlle aHANK3a M ONpelesIeHus crenudu-
Kalui pa3pabaTbIBalOT TPU THUIA MOJeNel: Mojaenu (YHKIUH, MOJAEIH JaHHBIX U MOJENIH TOTOKOB
naHHbIX. [loCKOIBKY pa3HBIE MOJIENH OIKCHIBAIOT MPOCKTUPYEMOE MPOTPaMMHOE 00ecIieueHue C pas-
HBIX CTOPOH, PEKOMEHIYeTCs MCIOJb30BaTh Cpa3y HECKOJIBKO MOJENeH, pa3padaThIBaeMBIX B BHUJE
JUarpamm, U MOSICHATH UX TEKCTOBBIMH ONMMCAHUAMH, CIIOBAPSIMH H T. II.

CTpyKTYpHBI# aHaIH3 MpeanoaraeT UCIONb30BaHUE CISAYIOMINX BUI0B MOJICIICH:

* nuarpamMm notokoB naHHbIX (DFD — Data Flow Diagrams), onmucheIBalomumx B3anMOJAEHCTBHE
WMCTOYHHUKOB W MOTpeOuTENel HHPOpMaUK Yepe3 MPOoIecChl, KOTOPhIE JOJDKHBI OBITh peann30BaHBI B
CUCTEME;

* auarpamMM «cymHocTs — cBsa3b» (ERD — Entity-Relationship Diagrams), onuceiBatommx 0asbl
JaHHBIX pa3pabaThIBAEMON CHCTEMBI,

* nuarpamm rnepexonoB coctostHUi (STD — State Transition Diagrams), xapakTepu3yoImux Mo-
BEJICHNE CUCTEMBI BO BPEMEHH;

* (yHKIHOHANBHBIX Auarpamm (Metoguka SADT);

* crneuuduKanmii MPOLECCOB;

* CIOBapsi TEPMHUHOB.

CrenuduKanyuy TporeccoB 0OBIYHO MPEACTABISMIOT B BHJIE KPATKOTO TEKCTOBOTO OMUCAHUS, CXEM
aJTOPUTMOB, TICeBAOKOI0B, Flow-hopwm mnu quarpamm Haccu — [llueiinepmana.

CrnoBaps TEpMHUHOB IPEJCTABISIET COOOM KpaTKOE OMHMCAaHWE OCHOBHBIX MOHATHH, UCIIOIb3YEMbIX
IpH cocTaBieHnu crenupukannii. OH JOHKEH BKIIOYATH OMpeleIeHHe OCHOBHBIX TOHSATHH MpeaMe T-
HOH 001acTH, ONMMCaHUe CTPYKTYP IEMEHTOB JaHHBIX, UX THIIOB B (DOPMATOB, a TaKXKe BCEX COKpa-
IIEHUI 1 YCIOBHBIX 0003HAYEHUH.

C moMomplo AHarpaMM TEPEeX0J0B COCTOSHUN MOKHO MOJETHPOBaTh Mocienyromee (QyHKINO-
HUPOBaHHE CHUCTEMBI Ha OCHOBE €€ MPEeABIAYIIEro M TeKylero (yHKIHOHUpoBaHUA. Moaenupyemas
cucTeMa B JI000M 33JaHHBIE MOMEHT BPEMEHU HaXOJIUTCS TOYHO B OJHOM M3 KOHEYHOTO MHOXKECTBa
coctosiHuit. C TeUeHHeM BpEMEHH OHA MOKET U3MEHHUTh CBOE COCTOSIHHE, IIPH ATOM MEPEXO0IbI MEKIY
COCTOSTHUSIMH JTOJIKHBI OBITH TOYHO OIPEICIICHEI.

QDYHKIIMOHAIBHEIE THAarpaMMBbl OTPAXKAIOT B3aMMOCBSI3H (DYHKIHHA pa3padaThIBaeMOro Ip OrpamMmMm-
HOTO 00€CIICUCHHS.

OHM co37aroTcsl Ha PaHHHUX JTanax MPOCKTHUPOBAHUS CHUCTEM, JUISL TOTO YTOOBI TOMOYb MPOCKT M-
POBIIHKY BBISIBUTh OCHOBHBIE (DYHKIIMHM W COCTaBHBIC YACTH MPOCKTUPYEMOH CHCTEMBI H, IO BO3MO K-
HOCTH, OOHapyXHTh W YCTPaHUTh CyIIeCTBEHHbIe OmMOKH. st co3maHuss (QYHKIIMOHANBHBIX AHa-
rpamMM MpeJIaracTcs UCTIoIb30BaTh MeToaoNoruio SADT. /luarpaMMbl TOTOKOB TaHHBIX.

Hiis onucaHusl OTOKOB MH(QOpPMAIMM B CUCTEME MPUMEHSIOTCS AMAarpaMMbl MOTOKOB JaHHBIX
(DFD — Data flow diagrams). DFD no3BonsieT onucats TpedyemMoe OBeJICHHE CUCTEMBI B BUIE COBO-
KYIIHOCTH IIPOIECCOB, B3aMMOJIEUCTBYIOIIUX MOCPEACTBOM CBSI3BIBAIOIIUX MX MOTOKOB AaHHbIX. DFD
MOKa3bIBACT, KaK KAXKIBIH M3 MPOIECCOB MpeodpazyeT CBOM BXOJHBIE MOTOKH JaHHBIX B BBIXOJHBIC
MOTOKH JIAHHBIX M KaK MMPOIIECCHI B3aUMOICHCTBYIOT MEX Iy COOOM.

JlmarpaMMa «CyIIHOCTb — CBSI3b» — HHCTPYMEHT pa3paO0TKH MoJIejieil JaHHBIX, 00eCIIeYnBarOIIHMA
CTaHJIapTHBIN croco0 onpeaeNeH s JaHHBIX 1 OTHOIICHUN MEXy HUMHU.

OHa BKJIIOYAET CYIIHOCTH M B3aMMOCBSI3U, OTpaKaroIre OCHOBHBIE OW3HEC-TIPABHIIA MPEIMETHOM
obnactu. Takas guarpamMma He CIUIIKOM JeTAIH3UPOBAHA, B HEE BKIIOYAIOTCS OCHOBHBIE CYIIHOCTH U
CBSI3M MEXIY HUMH, KOTOPBIE YIOBIETBOPSIOT TPeOOBaHUSM, NpeabsiBiseMbIM K NC.

Topsodoxk evinoanenus pabomul

1. Ha ocHOBe TeXHWYECKOTO 3alaHus W3 JabopaTopHOW paboThl Nel BEIMONHWTH aHANMHM3 (YHK-
[MUOHAIBHBIX U OKCIUTYaTAI[HOHHBIX TPEOOBaHUH K MPOrPaMMHOMY TPOIYKTY.

2. OnpenenuTh OCHOBHBIE TEXHUYECKUE PelIeHUs (BRIOOD SI3bIKa MPOrpaMMHUPOBAHUS, CTPYKTypa
IPOrpaMMHOI0 MpoAyKTa, coctas GyHkumii [111, pexxumsl GyHKIMOHUPOBAHUS) U 3aHECTU PE3YIIbTaThI
B JOKYMEHT, Ha3bIBa€MbIi « DCKU3HBIM IPOECKTOM).

3. OnpenenuTh AuarpaMMbl TIOTOKOB JJAHHBIX JIJISl pelracMoi 3a1auu.

4. OnpeneiuTb AUarpaMMbl «CYIIHOCTh — CBS3bY», €CIM MPOrPaMMHBIA MPOIYKT COAEPKHUT 0azy
JIaHHBIX.

5. Onpenenutb PyHKIIMOHAIBHBIC IHArPAMMBI.

6. OnpeaenuTh AUArpaMMEBl TIEPEX0I0B COCTOSTHUH.

7. OnpenennTh cuerupuKauy MpoIecCoB.
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8. Jlo6aBUTD CI0Baph TEPMUHOB.

9. OpopMutk pe3ynbTaThl, ucmonb3ys MS Office B Buae 3CKH3HOTO TPOEKTA.

10. CoaTth 1 3alIdTUTH padoTy.

THosacnumenvHas 3anucka K 3CKUSHOMY HPOEeKmy

JaHHBIA TOKYMEHT SIBIISICTCSI 3CKU3HBIM MPOEKTOM Ha co3fanue Cuctembl Ynpasnenus bazoii [lan-
HBIX 111 bubnmoreunoro @onma Poccuiickoit @enepariu (CYB]] «bubmnorekay).

[lepeuens oprann3anuii, y9aCTBYIOIINX B pa3pabOTKe CUCTEMBI, CPOKH U CTaUU Pa3pabOTKH, a TaK-
JKe ee 1M U Ha3HAuYeHHUE yKa3aHbl B TEXHUUECKOM 3a/IaHIH Ha CO3/1aHue MHPOPMAIIMOHHON CUCTEMBI.

PaccmoTpum mpumep 3CKU3HOTO TIPOEKTA, TUTYIBHBIH JUCT KOTOPOro MPUBEACH Ha puc. 2.1.

Mprmep 3CKH3HOrO Npoekra

YTBEPXIAIO
Pykoeoaurens (3akazunxa HC)
Jlnynas noanuch Pacumdposka noanucn
INeyats
Hata«__ »__ 2004r.
YTBEPXKIAIO
PykoBonurens (paspaGorumuka MC)
Jluyuas noanMck___ Paciumdposka noanuck
Meuats
Hata « » 2004 r.

BDCKH3HBIA MPOEKT Ha CO3IaHue
HHGOPMAILTMOHHON CHCTEMBI

Cuctema Ynpasnenusi Bazoil JaHHBIX
(nanmeHoBanue sraa MC)

BHUBJIUMOTEYHBIM ®OHO POCCHHCKOW PEAEPALLMU

(HanmeHoBaHne O6bexTa MHBOPMATH3AIMM)

CVYB] «bubnuorexa»

(coxpawenHoe HaumeHoeanne MC)

Ha 8 nucrax

HeicTByeT € « » 2004 r.

Puc. 2.1. TUTYyNBHBIN JIUCT 3CKU3HOTO MPOEKTA

Beoomocmu sckuznozo npoexma

OcnosHble mexHuvecKue peueHus

Pemenus no crpykrype cuctembl CYBJl «bubnuoreka» Oyaer npencTaBisiTb OO0l epcoOHAIBHYIO
CHCTEMY YIpaBJICHUS JIOKAIbHOM 0a30ii JaHHBIX, paboTaromiei Ha 0JTHOM KOMITBIOTEpE.

Cuctema OyneT ynpaBisiTh peSISIHUOHHON 0a301 JaHHBIX, IPEACTaBIIOMEH c000i HabOp CBSI3aHHBIX
MexIy co0oi Tabnun B hopmare Paradox, 1ocTyn K KOTOPBIM OCYIIECTBIISIETCS C IIOMOIIBIO KIFOUEH HIIH
uHekcoB. CBeleHNs B OJHOW TaOIHMIIe MOTYT OTPaXKaTh CBEACHUS W3 JIPYTOH, U MPH U3MEHEHUU CBeEJIe-
HUU B MEPBOM TaOJIMIE 3TH U3MEHEHUsI HEMEJJICHHO OTOOpakaroTcst BO BTopoid. Takum oOpaszom Oyxer
JOCTUTHYTa HENPOTHBOPEUYUBOCTh TAaHHBIX.
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OO0mas cTpykTypa 0a3bl JaHHBIX:

1. AHKeTBI OpraHu3aluy, KOTOPhIE 3apETUCTPUPOBAHEI B JaHHOM [1D:

* TUN TpeanpuATHsA (poccHiicKas OpraHM3ays, (HU3MYEcKOe JHUIO0, WHOCTpPAaHHAs OpraHU3alus,
000c0bIeHHOE TTOPa3ICIICHNUE);

* BUJ NPEANPHUATHS;

* perucTpauroHHbII HOMep padoTonarens B [IDP.

CBHUIETENBCTBO: CEPUSL, HOMED.
Jlata BblAaYM CBUAETENLCTBA.
VHH.
KIIIT.
HanmenoBanue.
IOpunnaeckwmii anpec.
Anpec IOCTOSIHHO IEHCTBYIOIEro opraHa (IIpu OTIIMYHA OT FOPUAUYECKOTO).
. AHKETBI COTPYJHHUKOB 3TUX OpPTaHU3aLNH.
10 CaeJieHUs 0 CTayKe COTPYAHUKOB ATHX OpPTaHU3aIlNH.
11.Tabnuma neprnonoB paboOTHI CO CIEAYIOMIEH CTPYKTYPOil:

* Hauaino nepuopa (nata).

* Komner nepuona (nara).

* Bupn nesrenbHocTH (paboTa, ciiyx0a COICTpax, yXOA-AeTH, 0e3p, peadwinuT, yxXoI-uHBI, mpod3ao,
MePECMOTP).

* HaumeHnoBaHue opranusanui.

JIOIKHOCT®.

* TeppuropuajibHble YCIOBUS.

Pabora cucrempr CYBJl «bubanoreka» Oyaer (yHKIMOHHPOBATH B OJIHOIOJIB30BATEIILCKOM PEXKH-
Me, a TaKkxke OyJIeT CrocoOHa:

* TIpOCMaTpPUBAaTh 3aITUCH 0a3bl JAaHHBIX (B TOM YHCIIE U TIPU TIOMOIIN (GHIETPOB);

* 100aBISTH HOBBIE 3AIIHCH;

* yIansaTh 3aIuCH;

* IpU BXOJIE B CUCTEMY OyZET 3ampamuBaTbCs Iapob.

ABTOMaTH3UPOBaHHAS CHCTEMA JOJDKHA BHITOJHSATH CICAYIOMINE QYHKIIH:

* cJenaTh 3alKCh O IEHCHOHHOM yIOCTOBEPEHUU;

* yIamuTh HHPOPMAIUIO O IEHCHOHHOM yJI0OCTOBEPEHUH;

* BBIJATH CIPABKY O BCEX IEHCHOHHBIX yIOCTOBEPECHUSX;

* 3aperecTpupoBaTh HOBoOE mpeanpusitue B [1O PO;

* YIOanuTh OPEANpHUsITHE U3 0a3bl NaHHBIX;

* BBIJATb CIPABKYy 000 BCEX MPEANIPUATHIX, 3aperUCTPUPOBaHHbBIX B [1D PD;

* TOACYHUTATh MEHCHIO 1151 paOOTHUKOB MPEANPHUAITHI HA OCHOBAHHH CTaXa;

* BBIJATbH CIPABKy O NEHCHOHHBIX HAKOIUICHUSX PAOOTHHKA.

Hunst peanmzanuu AC OyzeT MCronb30BaThesi cpena nporpammupoBanus Boland Delphi 7.0 u s13b1k
nporpammupoBanust Object Pascal.

Hinst moacyera neHcu OyAET UCIOJIb30BaThCs CIENYIOLUM anroputM. BHavane onpenensercs cra-
*KeBbll K03 dureHT neHcuonepa. OH nosaraercs: paBHeIM 0,55 3a 001Ul TPYIOBOM CTaX A0 TEKyLIeH
JIaThl HEe MeHee 25 jeT MyxuuHaMm U 20 JIeT KeHIIUHAM. 3a KaKIbIi MOJHBINA ToJ] CTaka OOJIbIIe YKa3aH-
HOTO cTakeBbld K03 unmeHT yeenmmunBaercs Ha 0,01, Ho He Gonee yem Ha 0,20.

3areM ompenenseTcsl OTHOLIEHHE 3apabOTKa MEHCHOHEpa K CPelHEeMECSYHON 3apaboTHOM IuiaTe B
cTpaHe. DTOT 3apabOTOK MOXET OBITH B3AT 33 3TOT OTCUETHBIN MEpHo]] WK 3a Mroodbie 60 Mecses pado-
THI TTOJIPSIJI, WITH TOT, U3 KOTOPOTO ObLIa UCUUCIIEHA MTEHCHsT HA MOMEHT pedopmbl. CpetHeMecsaHas 3ap-
IUIaTa B CTpaHe OepeTcs 3a TOT )K€ CaMblid IEPHOJ.

OtHouieHne 3apaboOTKOB YUUTHIBAECTCS B pazmepe He cBbiie 1,2. J[1s NeHCHOHEPOB, MPOKUBAFOIIIX
Ha Kpaitnem CeBepe, y4UTBIBaEMOE COOTHOIIEHHUE BhIIIE: OT 1,4 10 1,9 B 3aBUCHMOCTH OT YCTaHOBIJIECH-
HOT'O B LIGHTPAIIM30BaHHOM HOPsIIKE pallOHHOTO KO3 PHULINEHTa K 3apIuiaTe.

3aTteM cTaxeBbIld KOAPOUITUEHT YMHOXKAETCS Ha COOTHOIIEHUE 3apaboTkoB U Ha 1671 py0. — yTBep-
XKICHHYIO JUTSI pacueToB cpeaHeMecsIHyto 3apiuiaty B crpaHe 3a III kBaptam 2001 r. Oto u Oymer mepe-
CUMTAHHBIA pa3Mep TPYAOBOH MEHCHHU 1O HOBOMY 3aKOHOJATEIbCTBY B OOBIYHOM cityyae. Ecim oH oka-
3ascst MeHee 660 py0., To pa3Mep NEHCHUH MOBBIIAETCA A0 3TOTO TaPaHTUPOBAHHOIO MUHUMYMA.

Ecnu nencnonep spnsercss nHBaNMAOM | rpynms! uinu goctur k 1 saBapst 2002 r. Bo3pacra 80 et u
0oJiee, paCCYMTAHHBIN B 3TOM HOPSJIKE pa3Mep MEHCHH 0 CTapOCTH yBenduBaercs Ha 450 pyo.

Ecnu y meHcuoHepa MMeroTcsl JHLa, HAXOSIIMecs Ha €ro WKIWBEHHH, TO PACCUMTAHHBIN pa3Mep
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NeHcuH yBennuuBaercst Ha 150 py0. Ha KaXmoro WKAMBEHIA, HO HE Oojiee YeM Ha TpeX B OOIIeH CII0XK-
HOCTH.

Hcmounuxu paspabomku

JanHbIi J0KyMeHT pa3padateiBajics Ha ocHoBaHuH ['OCT34.698 — 90 Ha Hanucanue T3 Ha aBTOMa-
TU3UPOBAaHHBIE cUCTEMBI yrpaBneHus ot 01.01.1992 r.

Ilpakmuueckas paboma 3. Ctagus pa3padoTKH MPOrpaMMHOro odecnevenus. «TexHmueckui
NPOEeKT»

Lenv pabompi: U3y4UTH BONPOCHI IPOEKTUPOBAHUSI TPOTPAMMHOT0 00ECIIeUeHHSI.

Iloozomoska k pabome

O3HaKOMUTBCS € JIEKIMOHHBIM MaTepPHAIOM 10 TeMe «DTambl pa3paboTKu MporpaMMHOro odecrede-
Hust. [IpoexTrpoBaHue MporpaMMHOT0 obecredeHusD yueOHOM OUCHUIUIMHBI «TeXHOIOorHa pa3paboTKH
MIPOTPAMMHOTO O0CCTICUCHHSIY.

Teopemuueckas uacmo

TexHuuecknii MpoeKT — 00pa3 HAMEUYEHHOTO K CO3JaHHI0 OOBEKTa, MPEACTAaBICHHBIA B BHIE €rO
OTIMCaHMs, CXeM, UePTEeXeH, pacdeToB, 000CHOBAHUI, YNCIOBBIX MOKA3aTeNeH.

[esnp TEXHMUYECKOTO HNPOEKTA — OMNPEAEICHUE OCHOBHBIX METOAOB, MCIOIb3YEMBIX NPH CO3AaHUU
MHQOPMAIIMOHHON CHCTEMBI, 1 OKOHYATEIILHOE ONPEACICHUE €€ CMETHON CTOUMOCTH.

TexHuueckoe MPOEKTUPOBAHNE TIOACUCTEM OCYIICCTBIISICTCS B COOTBETCTBHH C YTBEPKICHHBIM TEX-
HUYECKUM 3aJaHHEM.

TexHr4YecKuil MPOEKT MPOrpaMMHON CHCTEMBI ITOJAPOOHO OTHCHIBAET:

* BBINOJHsIEMbIe ()YHKIIUHM U BAPUAHTHI X UCTIOIB30BAHUS;

* COOTBETCTBYIOIIUE UM JIOKYMEHTBI;

* CTPYKTYphI 00pabaThIBaeMbIX 0a3 TaHHBIX;

* B3aUMOCBSI3U JaHHBIX;

* ANITOPUTMBI UX 00PaOOTKH.

TexHndyeckuii MPOEKT JOJDKEH BKIOYATH JaHHBIE 00 00beMaxX M MHTEHCHUBHOCTH MOTOKOB 0Opada-
ThIBaeMOW MH(OPMAIINHU, KOJIMYECTBE MOJIB30BATEICH MPOrPaMMHOM CUCTEMBI, XapaKTEPUCTHKaX 000py-
JIOBaHUS U MPOTPaMMHOT0 00ECTICUeHHsI, B3aUMOJICHCTBYIOLIETO C IPOCKTUPYEMBIM IPOTPAMMHBIM TPO-
IYKTOM.

[Ipu pa3paboTke TEXHHYECKOTO MPOEKTa OOPMIISIOTCS:

* BEIOMOCTH TEXHHUYECKOT0 npoekTa. O0uias nHpopMaIus no npoeKry;

* TIOSICHUTEJIbHAS 3aMKCKa K TEXHUYECKOMY MPOEeKTy. BBoaHas mH(popMalys, mo3BoJISIONIas ee mo-
TpeOUTENI0 OBICTPO OCBOUTH aHHBIE 110 KOHKPETHOMY TPOCKTY;

* OIIMCAHUE CUCTEM KIIacCU(PUKALUHN U KOTUPOBAHUS;

* HiepeueHb BXOAHBIX AAaHHBIX (JOKyMmeHTOB). Ilepeuenpr mH(popManmu, KOTOpask UCHONb3YyeTCs Kak
BXOSIIIMHA NOTOK U CIYKUT HCTOUHMKOM HAKOIUICHUS;

* TiepeueHb BBIXOHBIX JaHHBIX (JIOKyMeHTOB). [lepeduens nHpOpMaIUK, KOTOpas HCIOIB3YETCsl s
aHaJn3a HaKOTJICHHBIX JIAHHBIX;

* OIIMCAHUE UCIOIB3YEMOI0 MPOrPAMMHOTO 00ECTICUEHUSL.

* mepeyeHb nporpammHoro obecneuenus u CYB/l, koTopble miaHupyeTcs NCHONb30BaTh U CO3/a-
HUSI THPOPMALIMOHHON CHCTEMBI,

* OIMCAaHWE WCIOJIb3YEMBIX TEXHHUYECKHX CpecTB. [lepedeHb ammapaTHBIX CPENICTB, Ha KOTOPBIX
TUIaHUpyeTcs paboTa MPOEKTHPYEMOT0 IPOTPAMMHOTO MTPOAYKTA;

* TIPOEKTHAs OLIEHKA HAJEKHOCTH CUCTEMBbl. DKCIIEpTHAsI OIIEHKA HAJIe)KHOCTH C BBISBICHHEM Hau-
Oosee 01aronoayYHbBIX Y4aCTKOB IIPOTPAMMHON CHCTEMBI U €€ y3KUX MECT;

* BeIOMOCTb 000pyIOBaHUs U MaTepuaioB. llepeuens 0Oopyn0oBaHUS M MaTepUaoB, KOTOPBIE IO-
TpeOYIOTCs B XO€ PEeIN3aIH IPOEKTA.

CmpyxmypHas cxema

CTpyKTYpHOI Ha3bIBalOT CXEMY, OTPAXKAIOIIYIO COCTaB M B3aMMOJIEHCTBHE MO YIPABJICHUIO YaCTSIMU
pas3pabaTeiBaeMOro NporpaMMHOro o0ecTieyeHusl.

CrpykTypHas cxema OIpeeNsieTcss apXUTeKTypoit paspabareiBaemoro 110:

* CTPYKTYphl 00padaThiBaeMbIX 0a3 JTaHHBIX;

* B3aUMOCBSI3U JIaHHBIX;

* AJITOPUTMBI UX 00pabOTKH.

DYHKYUOHATIbHAS CXeMa

OyHKIMOHATIBHAS CXeMa — 3TO CXeMa B3aUMOJICHCTBHSI KOMIIOHEHTOB ITPOTPAMMHOT0 00ECTICYEeHUS C
olYcaHueM MH(POPMAIMOHHBIX MTOTOKOB, COCTaBa JAHHBIX B MOTOKAX M YKa3aHWUEM HCIIOJIb3YEeMBbIX (aii-
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JIOB U YCTPOMCTB.

Topsodok evinonnenus pabomoi

1. Ha ocHOBe TexHMUYECKOTO 3amaHus u3 jJadopaTopHoil padoTer Nel m cmerudukanuii u3 mabdbopa-
TOpHOHM paboThl Ne2 pa3paboTaTh YyTOUYHEHHBIE ajJIOPUTMbI IPOrpPaMM, COCTABIIIOIIMX 3aJaHHbIM Ipo-
TPaMMHBIA MOJYJb.

2. Ha ocHOBE yTOYHEHHBIX U AOPAOOTaHHBIX AITOPUTMOB Pa3padOTaTh CTPYKTYPHYIO CXEMy IpO-
TPaMMHOTI0 IIPOAYKTA.

3. Pa3paboTarh GyHKIHMOHAIBHYIO CXEMY MPOrPAMMHOTO MPOIYKTA.

4. OdopmuTh pe3yabTaThl, Hcnoib3ys MS Office B Buie TEXHHYECKOTO MPOEKTA.

5. CmaTh ¥ 3aUTHTE padoTy.

Ilpaxmuueckas paboma 4. Ucnonab3oBanue 00bEKTHO-OPHMEHTHPOBAHHOIO0 NMPOrpaMMHPOBa-
Husa (OOII) na4 co3naHUsA KAYeCTBEHHOT0 IPOrPaMMHOI0 obecnevyeHnsl.

L]env pabompl: NO3HAKOMUTHCS C IPUHLIMIIAMHE O0BEKTHO-OPUEHTUPOBAHHOTO POIPaMMHUPOBAHUS B Cpe-
ne Delphi. Hanmcars 1 0T1aauTh MporpaMMy JTMHEHHOTO aJITOPUTMa, B KOTOPOW MPHCYTCTBOBAIN OBbI HEKO-
TOpPbIE KPUTEPUH U MPUMUTHBBI KAYECTBEHHOT'O IPOTPaMMHOTO 00€eCTICYCHUSI.

Obuwue ceedenus

Kiacc — abcTpakTHBIH THI JAaHHBIX, BKIIIOYAIOLINI CBOWCTBA 00BeKTa (1osist) u MeTosl. Kitacc mo3Bons-
€T YIPOCTHTh MPOILIECC MPOrPaMMHUPOBAHMS, TaK KaK YeJIOBEKY IPOILIe MPEACTaBIATh 000 00BEKT U3 pe-
IBHOCTH, 00JNANAONMK HEKOTOPBIMU XapaKTepUCTUKaMH (CBOMCTBAMH) U JEUCTBHUSMH, KOTOPBIE MOXKET
coBepLIaTh 00BEKT MIIM KOTOPbIE MOXKHO COBEPILATh HAJ HHUM.

Kunacc — ato Tun nannbix. OOBEKT Kilacca — IepeMeHHast THIIa «kiacc». M3 onpeaeneHust Kiacca clemayeT
niepBoe cBoricTBO OOII —mHKancymsiust. HKarcy st JaHHBIX 03HAYAET, YTO OHH SBIISFOTCS HE TII00ah-
HBIMH — JIOCTYIIHBIMHU BC€il Iporpamme, a JIOKaJbHBIMU — JOCTYIHBIMH TOJIBKO MaJioi ee yactu. MHkarncy-
TSI aBTOMATHYECKH TO/Ipa3yMeBaeT 3aluTy JaHHBIX. [ 3TOro B CTpYKType class MCIOb3yeTcs crie-
nUpUKaATOp pasliena private, coJepKalluil JaHHbIE U METOJIbI, AOCTYIHBIE TOJBKO AJISi CAMOTO Kilacca.
Ecmu nanHble m MeTOnBI copepikatcs B paszzmene public, oHu mocTynHBI W3BHE Kiacca. Pasmen protected
COJICP)KUT JAHHBIE U METO/IbI, JOCTYIHBIC U3 KJacca U IF0OO0TO €ro npou3eo0H020 Kiacca.

Unmeepuposannas cpeda pazpabomku Delphi

Cpena Delphi Bu3yanbHO peanusyercs B BUAE HECKOJBKUX OJHOBPEMEHHO PACKPBITBIX HA JKpaHe
MOHHUTOpa okoH. KonnvecTBo, pacmosoxeHue, pa3Mep ¥ BUI OKOH MOXET MEHSTHCS B 3aBUCUMOCTH OT
TEKYIIMX HYX]I, YTO 3HAYUTEILHO MOBHIIIAET MPOU3BOIUTEIBHOCTh PaboThL. [lpu 3amycke Delphi MoxkHO
YBUJIETh Ha 9KpaHe KapTUHKY (puc. 4.1).

Inagnoe oxnoBcerna NPUCYTCTBYET HA SKpaHEe U MPEeIHA3HAUCHO AJISl YIPABJICHHUS IIPOLIECCOM CO37a-
HUs porpaMmbl. OCHOBHOE MEHIO COJIEPKHT BCE HEOOXOIMMBIC CPEICTBA JUIsl YIIPABICHHS MTPOSKTOM.
[MukTOrpamMMBl 00JIETHAIOT JOCTYI K HanboJiee 9acTo IPUMEHSIEMBIM KOMaH/1aM OCHOBHOTO MeHI0. Yepes
MEHIO KOMIIOHEHTOB OCYILIECTBISIETCSI NOCTYIl K HAaOOpy CTaHIAPTHBIX CEPBHCHBIX MPOrPaMM CpEIbI
Delphi, xoToprie ONUCHIBAIOT HEKOTOPBI BU3yaJbHbIM 3JEMEHT (KOMIIOHEHT), IIOMELIEHHBIA Mporpam-
MHUCTOM B OKHO (popMbl. Kax/1bIii KOMIIOHEHT UMEET OIPE/IeIICHHBIN HA00P CBOUCTB (ITapaMeTPORB), KOTO-
pBI€ IPOrPaMMHUCT MOXKET 3a/1aBaTh, HAIIPUMED LIBET, 3ar0JI0OBOK OKHA, HAANNCH HA KHOIIKE, pa3Mep U TUI
mpudTa u 1p.

Oxno uncnexmopa 00bexkmos(BhI3bIBaeTCS CIIOMONIBIO KiaBumy F11) npenHazHayeHo s n3MeHe-
HUSl CBOHCTB BBIOpAHHBIX KOMIIOHEHTOB M COCTOMT M3 JBYX crpanuil. Ctpanuiia Properties(CeoiicTa)
npeHa3HavYeHa JJIsl HK3MEHEHH He00X0IMMBIX CBOMCTB KOMIIOHEHTa, cTpaHuua Events (CoObitust) — st
OTIpeJiesIeHNsI PeakIui KOMIIOHEHTa Ha TO MJIM MHOE COOBITHE (HampuMep, HaKaThe ONpeIeiIeHHON Kila-
BUIIIY WJTU IETYOK MBIIIBIO 10 KHOTIKE).

Oxno ¢opmwinipencrasisier co0oii npoekT Windows—okHa nmporpamMmbl. B 3To0 0KHO B npouecce Ha-
MHUCaHUs] IPOrPaMMBbI IIOMELIAIOTCSl HEOOXOIUMbIe KOMIIOHEHTHI. [Ipudem npy BBIOJIHEHUH MPOrPaMMBI
MOMeIIEHHbIE KOMIIOHEHTBI OyIyT UMETh TOT K€ BUJI, YTO U Ha 3TaIle MPOSKTHPOBAHHS.

Oxno mexcmanporpaMMbl TpeAHA3HAYEHO JJIsi TPOCMOTpPA, HAIMCAHWS U KOPPEKTUPOBAHUS TEK-
cta nporpamMmel. B cucreme Delphi wucnons3yercst s3bik mporpamMupoBanusi Object Pascal. [lpu
NepBOHAYANILHON 3arpy3Ke B OKHE TEKCTa MPOrpaMMbl HAXOJIUTCS TEKCT, COJEpKallii MHUHUMAIbHBIA
Ha0Op OMNEepaTopoB sl HOPMAIHHOTO (PYHKIIMOHMpOBAHHS MycTOW (GOpMBbI B kKadyecTBe Windows-oKHa.
[Ipu nomenieHN HEKOTOPOro KOMIIOHEHTa B OKHO ()OPMBI TEKCT HPOrpaMMbl aBTOMATHUYECKH JOOIHS-
€TCSl ONMCAaHMEM HEOOXOIMMBIX JJIsi ero paboThl OHMOJMOTEK CTaHIAPTHBIX MpOrpaMm (pasien uses) u
THIIOB TIEPEMEHHBIX (paznaen type).
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Puc. 4.1. Buemnuii Bug okHa

Delphi.
1 — r1aBHOE OKHO; 2 — OCHOBHOE MCHIO; 3 — MUKTOIPaMMBI OCHOBHOI'O MEHIO; 4 — OKHO HHCIIEKTOpa
00BEKTOB; 5 — OKHO TEKCTa MPOTrpaMMBbl; 6 — OKHO ITycTol (opMbl, 7 — MEHIO KOMIIOHEHTOB

IIporpamma B cpene Delphi cocraBnsercst kak omucaHue alrOPUTMOB, KOTOPBIE HEOOXOIMMO BBI-
TIOJTHUTB, €CITM BO3HHUKAET OMpeJIeIeHHOEe COOBITHE, CBA3aHHOE ¢ (hopMoii (HampuMep, IETIOK MBIIIU Ha
kHomnke — cobrsiTre OnClick, cozmanne popmer — OnCreate). Jlns kaxkmoro odpabaTsiBacMoro B opme
COOBITHSI C IOMONIBIO cTpaHuIlpl Events HHCIIEKTOpa 00BEKTOB B TEKCTE MPOTPaMMBbI OPTraHU3YeTCs MPO-
ueaypa (procedure), B kKoTOpoi 3anuckiBaeTcs Ha si3bike Object Pascal TpeOyemblii anroput.

INepexnroueHre MeXITy OKHOM (OPMbI M OKHOM TEKCTa MPOrPaMMbl OCYIIECTBISIETCS C MOMOIIBIO
kiaumy F12.

Menio u komanowl Delphi

Jyis Toro uToOBI BEIIATE KOMaHAy B cpeae Delphi, MOKHO BOCIIOJIB30BaThCS TPEMsI OCHOBHBIMU CITO-
cobamu:

®  C [IOMOIIBIO MEHIO;

e C noMoIIko mosiocku SpeedBar (MHCTpYMEHTANBHOW JINHEHKH );

e ¢ nomoulpto SpeedMenu (0THOTO M3 JIOKATBHBIX MEHIO, KOTOPOE aKTHBU3UPYETCS MPH HaKATHU
MPaBOW KHOTIKH MBIIIIN).

Menro File

Komannp! BImagaromiero MeHio File MOXXHO MCIONB30BaTh JAJsl pabOThI Kak € MPOCKTAMH, TakK H
(haitmramMy UICXOTHOTO KOJIa.

Kxomannam, padotaromumcpoektamu, oTHocsaTcss New, New Application, Open, Reopen, Save Pro-
ject As, Save All, Close All, Add to Project 1 Remove from Project. Cdatimamuncxogaorokomapabora-
totkoManiel New, New Form, New Data Module, Open, Reopen, Save As, Save, Close u Print. OcHOB-
HOM koMmaH10# siBiisieTcst File/New, KOTOpy:0 MOKHO MCIOJIB30BaTh ISl BEI30BA SKCIIEPTOB, JJIS Havasia
paboThl C HOBBIM TPWIIOKEHHEM, HaclieIoBaHUsI (POPMBI M3 yxKe CylIecTBYIoIIeH u T.1. s TOro 4To0b!
OTKPBITh MPOCKT WM (aliil UCXOJHOTO KOJIa, ¢ KOTOPBIMH BBl paboTaNy MOCICTHUNA pa3, UCIIONb3yNHTe
komanay File/Reopen.

Menro Edit

CrannmapTHbie BO3MOXKHOCTH MeHIO Edit mprMeHHMBI Kak K TEKCTY, TaK U K KOMIIOHEHTaM (DOPMBI.
MOHO KOUPOBATh U BCTABIATH TOT WJIM UHOM TEKCT B PEJAKTOPE, KOMMUPOBATh U BCTABJISITh KOMITOHCH-
THI B OJIHOU (hopMe MK U3 OHOM (DOpMBI B Ipyryto. Takke MOXKHO KOMMPOBATh U BCTABIISATH KOMIIOHEH-
ThI B IPYTO€ TPYIIIOBOE OKHO TOH e (OpMBbI, HATIpUMEpP B MaHEIb WIK OJIOK TPYIIbI; KOMHUPOBATh KOM-
MMOHEHTHI U3 (POPMEI B perlakTop, u Hao0opot. Delphi momerniaer komnoHeHTH B Oydep oOMeHa, mpeodpa-
3ysl UX B TEKCTOBOE OIMcaHue. MOKHO COOTBETCTBYIOIINM 00pa3oM OTpelaKTHPOBaTh STOT TEKCT, a 3a-
TEM BCTaBHUTh €ro o0paTHO B (hOpMy B BHJE HOBOTO KOMIIOHEHTa. MOKHO BBIOpaTh HECKOJIBKO KOMIIO-
HEHTOB M CKOMUPOBATh WX KaK B APYTYI0 (OPMY, TaK U B TEKCTOBBIA PEAAKTOP. DTO MOXKET MPHUTOUTHCS,
KOTJ]a BaM TPUJIETCS paboTaTh C PSJIOM CXOXKHMX KOMIIOHEHTOB. BBl CMOKeTe CKOIMPOBATh OJIMH KOMIIO-
HEHT B PEIaKTOp, Pa3MHOXKUTH €ro HY’)KHOE YHCIIO Pa3, a 3aTeM BCTaBUTh Ha3a/l B GOPMY LIEIYIO TPYIIITY.

Mento Search

Ecnu Bl BEIOEpeTe koMaHay Incremental Search, To BMecTo TOro yT00BI MOKa3aTh JUAJIOrOBOE OKHO,
IJie BBOJUTCS oOpasen Juis noucka, Delphi nepexomut B penaktop. Korna Bel BBeneTe nepByio OyKBy,
peaKTop MmeperaeT K IEPBOMY CIIOBY, KOTOpOE HaUMHAETCS ¢ 3TOM OyKkBHI. IIpomomxkaiite Habop OYKB H,
Kypcop OyAeT MociieoBaTelbHO MEPEXOANUTh K CIOBaM, B Hayaje KOTOPHIX OyIyT CTOATH BBEIEHHBIC
CHUMBOJIBI. DTa KOMaH/1a o4eHb 2 (PEeKTHBHA U Ype3BbuaiiHo ObicTpa. Komanma Browse Symbol BeI3biBa-
et Object Browser — MHCTpYMEHT, KOTOPBI MOYHO HCITOIB30BATh JIIS MPOCMOTPa MHOTHUX JIeTaleH TpH HC-
CIIGZIOBAHUH OTKOMIIMJIMPOBAHHOM IPOTPaMMBL.
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Menio View

BonpmmHCTBO KOMaHI MEHIO View NPUMEHSIOTCS IJisi OTOOpakeHHsI KaKoro—iIuOO OKHa CpeJbl
Delphi, nanmpumep Project Manager, Breakpoints List unu Components List. DTu 0kHa HE CBS3aHBI APYT
¢ apyrom. Komanna Toggle Form/Unit ucnone3yercs s nepexona oT GOpMbI, HaJl KOTOPOi Bbl pabo-
TaeTe, K €¢ UCXOAHOMY Kony, U oopaTHo. Komanma New edit window co3maer myOnukaT OKHA pelaKkTH-
poBaHus U ero conepxkumoro. B Delphi 310 ennHCTBEHHBIH c1TOC00 TPOCMOTPETH ABa (haiina psaoM ApyT
C JIpyroM, IMOCKOJIBKY PEIaKTOp IS ITOKa3a HECKOJIBKHUX 3arpyKEHHBIX (haillIoB HCIONB3yeT ApIibIku. [1o-
cie AyOnMpoBaHUS OKHA PENaKTUPOBAHUSI MOTYT colepXkath pasHble ¢aiinel. [locneanue nBe KOMaHABI
MeHI0O View MOXHO HCHOJb30BaTh AJIsl YAaJICHHUs ¢ dKpaHa nojocku SpeedBar u mamutpsr Components,
x0T pu 3ToM cpena Delphi cranoButcs Mmenee ymoOnee s monb3oBarens. Komanga Build All 3acras-
nsiet Delphi oTkoMIuInpoBaTh KakIblid UCXOAHBINA (Al MpOEKTa, Jake eCIH IOCIe MOCIeIHEeH TpaHC-
JSIMU OH He ObUT M3MeHeH. /|1 mpoBepKu HAaMMCaHHOTO Koja 0e3 CO3aHus MPorpaMMbl MO>KHO HUCIIONb-
3oBath komaHny Syntax Check. Komanga Information maetr HekoTopble MOAPOOHOCTH O TIOCIEIHEH BHI-
nomHeHHOH TpaHcsmun. Komanna Options mpuMeHseTCs il yCTAaHOBKW OIMIAN MPOEKTa: OMIIMKA KOM-
MUISATOPA U pelakTopa CBsA3eH, ONuii 00beKTa MPUIOKEHHS U T. 1.

Memnio Run

Mento Run moxxao HazBaTh Debug (oTmanka), Tak Kak OOJBIIMHCTBO KOMaH B HEM OTHOCHTCS K OT-
nanke, BKIovas camy komanay Run. [Iporpamma, 3amyckaemast BHyTpH cpeasl Delphi, BeimonHseTcs B ee
WHTETPUPOBAHHOM OTJaTurKe (€cii HE OTKIIOYeHa COOTBETCTBYIoLIast onuus). s OpIcTporo 3amycka
NPUJIOKEHUS UcTonb3yercs kiaaBuma F9. OcTanapHple KOMaHABI TPUMEHSIOTCS B ITPOIIECCE OTIAIKU IS
HOIIArOBOTO BBIMTOJIHEHHS TIPOrPaMMBI, YCTAaHOBKH TOYEK HPEpPBIBAHMS, IPOCMOTpA 3HAYCHHH TepeMeH-
HBIX 1 O0OBEKTOB H T.II.

Memnto Component

Komannsr merto Component MO>KHO HCIIOJIB30BaTh JUISl HAIIMCAHUS KOMIIOHEHTOB, T00ABICHUS HX B
OuOIMOTEKY, a TaKkXKe IJ1s1 KOHQUTYPUPOBaHUST OMOITMOTEKH WIIHA TTATUTPBl KOMIIOHEHTOB.

Memnro Tools

Mento Tools comepKHUT CHMCOK HECKOJIBKHX BHEIIHHWX IPOrPaMM M MHCTPYMEHTAIBHBIX CPEIICTB.
Komanna Tools 1mo3BosisieT CKOHPUTrypupOBaTh 3TO BBINAAIOIICEe MEHIO U JIOOABUTh B HEI'O HOBBIC BHEIII-
Hue cpeactBa. Mento Tools Takke BKIIIOUAST KOMaHy JUIS HACTPOMKHU perno3uTopus u koManay Options,
KoTopasi KoOH(pUTypHpyeT BCcio cperny pa3zpadorku Delphi.

Paboma ¢ popmamu

[IpoexktupoBanue GhopM — sapo BusyalnbHOU pa3pabotku B cpeae Delphi. Kaxnpiii momemaembiii B
¢hopMy KOMIIOHEHT WM JIF000€ 3a/J1aBaeMoOe CBOMCTBO cOXpaHsieTcs B (haiiie, omuchBaroiieM Gopmy
(DFM—aiin), a Takke OKa3bpIBa€T HEKOTOPOE BIMSHUE HA UCXOMHBIN TEKCT, CBA3aHHBIN ¢ popmoii (PAS—
¢aiin). MoXHO Ha4YaTh HOBBIH MyCTOW MPOEKT, CO3/IaB MyCcTy0 (OpMY WM HadaTh C CyNIECTBYIOIICH
(dopMbl (MCTIONB3YS pa3IMyHbIe JOCTYITHBIE Ia0JIOHBI), WA 100AaBUTH B MPOEKT HOBBIE (opMEl. [IpoekT
(mpuioXeHne) MOXeT UMETh JIF000e YrcIo (hopM.

ITpu pabdote ¢ popMoii MOKHO 0OpabaTHIBaTh €€ CBOWCTBA, CBOMCTBA OJHOTO M3 €€ KOMIOHEHTOB
WA HECKOJBKMX KOMIIOHEHTOB OJTHOBPEMEHHO. J{J1s1 TOro 4To0BI BHIOpATh (POPMY HITM KOMIIOHEHT, MOXK-
HO MIPOCTO HIEIKHYTH MO0 HEMY MBIIIBIO MM BOCTONb30BaThest Object Selector (koMOMHMPOBAHHBIN CITH-
cok B Object Inspector), rae Bcerga oToOpakeHbl UMSI M THI BBIOpAaHHOTO 3jeMeHTa. st BeIOOpa He-
CKOJIbKUX KOMITOHEHTOB MOYKHO WJIM HaXkKaTh KiIaBuiry Shift v menkars mo KOMIMOHEHTaM JIeBOW KHOIIKOM
MBIIIH, WK OTOYKCHPOBaTh B OpMe paMKy BbIOOpa.

SpeedMenu hopMbI COTEPIKUT PsiJ TTOJIE3HBIX KOMaH[. /711 M3MEHEHUsI OTHOCUTEIBFHOTO PacIoio-
JKEHHUSI KOMIIOHEHTOB OJIHOT'O BHJIa MOYKHO MCITOJIb30BaTh kKoMaH bl Bring To Front u Send To Back. Ko-
manoi Revert To Inherited MoxHO BOCIOIB30BaThCS, YTOOBI B YHACIEIOBaHHOH (pOopMe yCTaHOBUTH Te
3HAUEHHMS CBOMCTB BHIOPAHHOTO KOMITOHEHTA, KOTOpPBIE OBLIH y HUX B POIUTENLCKOM (opme. [Tpu BBIOO-
pe cpa3y HeCKOJIBKHX KOMIIOHEHTOB BBl MOYKETE BEIDOBHSTH MX WJIM H3MEHUTH UX pa3Mepébl.

C momomsio SpeedMenu MOKHO TaKKe OTKPBITh JBa JUAJIOTOBLIX OKHA, B KOTOPBIX YCTaHABIHUBAET-
s OPSIOK 00X0/a BU3YAIbHBIX YNPABISIOMINX 3JIEMEHTOB M TOPSJOK CO3/IaHHs HEBU3YaJIbHBIX YIIPaB-
nsrommx nementoB. Komanga Add To Repository go6asisier Tekymiyto ¢opMy B CIUCOK GopM, 10CTyTI-
HBIX JUIS UCTIONIb30BAHUS B IPYTUX MPOCKTaX.

J1J1st yCTaHOBKH ITOJIOXKEHHUSI KOMITIOHEHTa KpOMe MTPUMEHEHUS MBI CYIIECTBYIOT €Ille JIBa CIiocooa:

e ycTaHOBKa 3HaueHHH A1 cBoiictB Top u Left;

® KCIOJIb30BaHME KIIaBUII Kypcopa Npu Haxatoi kiasuuie Ctrl.

Mertoa Ctrl+knaBuma kKypcopa 0coOeHHO yA0O€H MpH TOHKOIM HMOACTPOMKE MOJOKEHUs 3JIEMEHTA.
To4yHO Takke, HOKHMMAs KIABHIIU Kypcopa Npu Haxaroi kiaBuire Shift, MOXHO MOJICTPOUTH pa3mep
KOMITOHEHTA.
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THanumpa xomnonenmos

Hiist Toro 4yToOBI 100aBUTH B TEKYILYI0 (DOpMY HOBBIM KOMIIOHEHT, MOKHO IIEJIKHYTh Ha OJHOW U3
crpanun naautpel Components, a 3aTeM METKHYTh B popme, 9TOOBI TOMECTHTH HOBBIH 31eMeHT. [Ipnuem
B (hopMe MOKHO MM OYyKCHPOBAaTh MBIIIb C HaXAaTOM JIEBOM KHOMKOMN, YTOOBI YCTaHOBUThL cpa3y U pas-
Mep, U MOJIOKEHNUE KOMIIOHEHTA, WJIM MPOCTO MIETKHYTh OJUH pa3, mo3BoJisist Delphi ycranHoBUTE pasmep
[0 YMOJYAHHIO.

Kaxnas cTpanunia naauTpsl COAEPKUT KOMIIOHEHTHI, KOTOpbIe 0003HAYECHBI IMKTOTPAMMaMHU U UMe-
HaMH, MOSBIIIIOUIMMUCS B BUJE TIOACKA3KH. DTH UMEHA SBISIOTCS OQHUIMAIBHBIME Ha3BaHUAMHU KOMIIO-
HEHTOB. B elicTBUTEIEHOCTH 3TO Ha3BaHUS KIIACCOB, OMHMCHIBAIONINX KOMIIOHEHTHI Oe3 mepBoii OykBbI T
(mammpumep, eciu kJacc HasbiBaeTcs Tbutton, mmst Oynet Button). Eciin Heo6xoanMo momecTuTts B hopmy
HECKOJBKO KOMIIOHEHTOB OJHOTO M TOTO K€ BHJA, TO NMPH BHIOOpE KOMIIOHEHTA HIETYKOM B MaJUTPE
yIepKuBaiiTe HakaToil kmaBumry Shift. 3atem mpu kaxkaom memuke B Gopme Delphi Gyner BcraBisaTh
HOBBIM KOMIIOHEHT BBIOpaHHOIO BHAa. YTOOBI OCTAaHOBUTH 3Ty ONEPALMIO, IPOCTO ILEJKHUTE IO CTaH-
JAPTHOMY CelleKTopy (MUKTOTrpaMMa CTPEIKH) ciieBa oT manuTpsl Components.

Cmpyxmypa npoepamm Delphi

[Iporpamma B Delphi cocrout u3 ¢aiina npoekra (daiin ¢ pacmupenueMm .dph),oqHoro MM He-
CKOJIBKHX (haiiIoB MCXOAHOTO TEKCTa (C pacIIupeHueM .pas),haliyioB ¢ onmrcaHneM okoH (GopMmel (¢ pac-
mmpenueM .dfm).

B ¢aiine mpoextanaxoautcs HHGpOpMaKsS 0 MOAYJSAX, COCTABISIOMINX AaHHBINA MpoekT. Daiin mpo-
€KTa aBTOMaTHYECKH co3Jaercsi U pepaktupyercs: cpenoit Delphi u He npenHazHaueH A pelakTHPOBa-
HUSL.

Daiin ucxo0Ho20 mexcma — NPoOrpaMMHbIE Moayab (Unit), mpeHa3HAYCHHBIN /1 Pa3MEILCHUS TCK-
cTOB mporpamMMm. B sTOoM daiine mporpaMMuCT pasMeniaeT TEKCT HPOrpaMMbl, HAIIMCAHHBIA Ha SI3bIKE
PASCAL.

B paznene oObsBIEHHI ONMCHIBAIOTCS TUIIBI, IEPEMEHHBIE, 3aTOJIOBKH MPOLEAYP ¥ (GYHKIUH, KOTO-
pble MOTYT OBITH HCIOJB30BaHBl APYTUMH MOIYJSIMH 4Yepe3 ONEepaTopoB MOAKIIOYCHUS OHOIMOTEK
(Uses). B pa3nene peanuzanuu pacronararoTcs Teia nporenyp u QyHKIui, OMMCaHHBIX B pa3jene 00b-
SBJICHUH, a TAaK)Ke TUIIBI IEPEMEHHBIX, MPOLEAYPHI U PYHKIMH, KOTOpbIe OyAyT PYHKIIMOHHPOBATH TOJIb-
KO B IIpejiesiax JaHHOTO MOAYJIs. Pa3aen MHUIMANIW3aly UCHOIb3YyeTcs peako. Moayls UMeeT ciieaylo-

LIYIO CTPYKTYPY:

unitUnit1;

interface

// Paznen oObsBICHUI

implementation

// Paznen peanu3anuu

begin

// Pa3znen nHuIUaIn3anin

end.

[Tpu xomnmsinuu nporpammsl Delphi coznaer daiin ¢ pacmmpenneM .deu, copepskaiiuii pe3yibTar
nepeBoJia B MallIMHHBIE KOJIBI COAEPKUMOro (aiyioB ¢ pacliupeHueM .pas U .dfim. KoMIOHOBIIUK Ipe-
obpazyet daiinbl ¢ pacmiupeHneM .dcuB eUHBIN 3arpyxaeMblid (aidn ¢ pacumpenueMm .exe. B gaiinax,
UMEIOIIUX pacUIupeHue .~df, .~dp, .~pa, XpaHaTcs pe3epBHbIe Konuu (HaiioB ¢ 00pa3oM (HOPMBI, MPOSK-
Ta M UCXOJTHOTO TEKCTa COOTBETCTBEHHO.

IIpumep Hanucanus npocpammol IUHEUHO20 AN2OPUMMA

3a/iaHre: COCTaBUTh POrpaMMy BBIYHMCIICHUS JIJIsl 3aJJAHHBIX 3HAUYEHHH X, ), z apu()METUIECKOTO BbI-

PaKeHHUS:
u=tg>(x+y)—e’ *-cosx’ +sinz’
Hacmpotixa ¢hopmet

[Mycras hopma B mpaBoM BepXHEM YTy UMEET KHOIKH YIPaBICHHS, KOTOPBIE MpelHa3HAYCHBI JUIs
CBEPTHIBaHUS ()OPMBI B IIUKTOTPAMMY =l pasBopaunBaHusi GOPMBI Ha BeCh dKpaH E‘i) W BO3BpAIICHUS K
HCXOJTHOMY pasMepy Bly JUTSL 3aKPBITUSL (POPMBI X|. C nomompio MBIIIIH, «3aXBaThIBasH» OAHY U3 KPOMOK
(opMBI UK BBIICTICHHYIO CTPOKY 3arojloBKa, OTPETYIMPYHTE HyKHBIE pa3Mepbl OPMBI U €€ TOJI0KEHUE
Ha 3kpane (puc. 4.2).

Hosast ¢popma nimeeT onmHakoBbie nMs (Name) u 3aronoBok (Caption) — FORMI1. Nms ¢opmbr me-
HSTH HE PEKOMEH/IyeTCsl, TaK KaK OHO COAEPIKUTCS B TEKCTE MPOrPaMMBI.

Hzmenenue 3aconosxa gpopmol
J1a m3MeHeHusl 3arojioBKa BHI3OBUTE OKHO WHCTeKTopa 00bekToB (F11) u menkHuTe KHOMKOM MBI-
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i Ha opme. B hopme nHCIekTOpa 0OBEKTOB HaliWTE M LIETKHUTE MBIIbIO Ha Properties — Caption . B

BEIJICTICHHOM OKHE Habepute «JIpad 1».
7 TipabiNal

Beeaure sHaueHHe X 5 :’Ediﬂi:

------ BbinonHWTL

Puc.4.2. Baeuranii Bux ¢popmsl
Pazmewenue cmpoku 6soda (TEdit)

Ecnu HEoOXx01MMo BBECTH U3 (POPMBI B IPOrpaMMy WJIH BhIBECTH Ha (opMy HMH(DOpMaIIHIO, KOTOpas
BMEIIAeTCAd B OJHY CTPOKY, HCIONB3YIOT OKHO OJHOCTPOYHOTO PENaKTOpa TEKCTa, MPEACTaBISIEMOTO
kommonenToMm TEdit. B maHHO# mporpaMMe ¢ mOMOIIBI0 OAHOCTPOYHOTO peqakTopa OYIyT BBOIUTHCS
NepeMeHHBIC X, , z Thna extended i integer.

Beibepute B MeHIO KoMITOHEHTOB Standard mmKTOrpammy [abT] , IIETKHUTE MBIIIBIO B TOM MecTe
(hOopMBI, T BBl XOTHTE €€ TIOCTaBUTh. BeTaBbTe Tpu kommoHenTa TEdit B popmy. 3axBareiBas WX MBI-
HIBIO, OTPETYJIUPYHTE pa3Mepsl OKOH M MX mosiokeHne. OOpaTuTe BHUMaHUE HA TO, YTO B TEKCTE MPO-
TpaMMBbI TTOSBIIIMCH TPU HOBBIX OAHOTUIHBIX nepeMeHHbx Editl, Edit2, Edit3. B xaxmoit u3 sTux me-
PEMEHHBIX C pacmupenneM .Text OyaeT coliepaThCsl CTPOKa CHMBOJIOB (THIT String) M 0TOOpakaTbes B
COOTBETCTBYIOIIEM OKHe Edit.

Tak kak yrcIeHHbIC 3HAUCHHSI IEPEMEHHBIX X, V), Z UIMEIOT NIeHCTBUTENBHBIN TN JUIIPpeoOpa3oBaHms
CTPOKOBOW 3alliCH 4YWCia, Haxoxasmerocs B mepemenHoil Edit.Text, B melcTBUTENbHOE, UCIIONB3YETCS
cragnaptHas pyakmnus X:=StrToFloat(Edit]l.Text).

Ecnmu ncxonHble MaHHbIE MMEIOT LIETOYMCICHHBIN THII, HApUMeEp integer, TO WCIOJb3YyeTCsl CTaH-
naptHas ¢pynkuus X:=StrTolnt(Edit]l.Text).

[Tpu 5TOM B 3amucH YucCia HE AOJDKHO OBITH NMPOOENOB, a AEHCTBUTEIBHOE YHCIIO MHUIIETCS C Jecs-
THYHOU 3aIATOM.

C moMomIpl0 MHCIEKTOpa OOBEKTOB YCTAaHOBHTE HIPUPT U pa3Mep CHMBOJIOB, OTOOpa)kaeMBIX B
ctpoke Edit (cBoticTBo Font).

Pasmewenue naonuceu (TLabel)
Ha ¢opme nmeroTcs yeTbipe NMOsSCHUTENbHBIE HAAMKUCH. J{Is1 HaHeCeHHs TaKUX Haamuceid Ha Gopmy

A

ucnonb3yercs kommnoneHT TLabel. Beibepute B MeHro kommoreHTOB Standard mukTorpammy , EITKHA-
T€ Ha Hell MbIIbio. [Tociie 3Toro B Hy’>kKHOM MecTe (hOPMBI IISJTKHUTE MBIIIBIO, TIOSBUTCS Haamuch Labell.
[Iponenaiite 310 nns derslpex Haanucel. s Kaxaod HaANUCH, IUEJIKHYB Ha HEH  MBbI-
IO, 0TPETYIUPYHTE pa3sMep U, U3MEHUB CBOWCTBO Caption MHCHeKTOpa 00BEKTOB, BBEAUTE CTPOKY, Ha-
npumep "BBemute 3HaueHue X:", a Takke BhIOEpHUTE pa3Mep CUMBOJIOB (CBoiicTBa Font).

OOpaTuTe BHUMaHUE Ha TO, YTO B TEKCTE MIPOIPaMMbl aBTOMATHYECKH MOSBUIIMCH YETHIPE HOBBIX IT€-
pemennbix tuna .TLabel. B HUX XpaHSATCS MOsSCHUTENbHBIE CTPOKH, KOTOPHIE MOKHO M3MEHSTH B MPO-
necce paboThl MPOrPaMMBI.

Pazmewenue munococmpounoeo oxna evigooa (TMemo)
Jly1s BBIBO/IA PE3yJIbTATOB PabOTHI MIPOrpaMMbl OOBIYHO HCIIOJIB3YETCS TEKCTOBOE OKHO, KOTOPOE MPe/i-

ctaBieHo koMroHeHToM (TMemo). BriGepure B MEHIO KOMIOHEHTOB MTHUKTOIPAMMYy Y TIOMECTHTE
koMroHeHT TMemo Ha ¢opmy. C MOMOIIBIO MBIIIHM OTPETYIUPYHTE €ro pasMepbl U MECTOIOJIOKEHHUE.
ITociie ycTaHOBKM C IMOMOIIIBIO HHCIICKTOpa cBoiicTBa ScrollBars — SSBoth B okHe MOsBATCS BepTHKAIb-
Hasl ¥ TOPU30HTAJIBHAS MTOJIOCHI IPOKPYTKH.

B texcre nmporpammel nosiButcs nepemennas Memol tuna TMemo. Undopmarnus, kotopast oToOpa-
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JKaeTCsl MOCTPOYHO B OKHO THma TMemo, HaxomuTcs B MaccuBe cTpok Memol.Lines. Kaxknas ctpoka
uMeeT TuI String.

st aucTky okHa ucnodb3yeTcss Metog Memol.Clear. Iy Toro 9To0bI 100aBHUTH HOBYIO CTPOKY B
OKHO, Hcnojb3yercs Merog Memol.Lines.Add (nepemennas tuna String).

Ecnu HY)KHO BBIBECTH YHUCIIO, HAXOSIICECS B MIEPEMEHHON JEHCTBUTEIHLHOTO WM LEJIOr0 THIA, TO
€ro HaJ/I0 MpeABapUTENIHHO MMpeodpa3oBaTs K THIY String u no6aBuTh B MaccuB Memol.Lines. Hampu-
Mep, ecu mepeMenHas u:=100 memoro tuma, To Mmerog Memol.Line.Add cmenmaeT 3T0 ¥ B OKHE TOSIBUT-
cs crpoka «3Hauenue u=100». Ecnu nepemennas u:=-256,38666 nelicTBUTENHLHOTO TUMA, TO IIPU UCTIOIh-
3oBanuM Metoga Menol.Lines.Add('3nauenue u='+ FloatToStrF(u.ffFixed,8,2)) OyneT BeIBeeHa CTpoKa
«3Hauenue u= —256.39». Ilpu 3TOM IO BCE YMCIIO OTBOIUTCS BOCEMb ITO3MIIMH, U3 KOTOPHIX ABE TO3H-
[IUU 3aHUMAET €ro IPoOHasl YacTh.

Ecnu gucno crpok B MaccuBe Memol mpeBbimacT pasMep OKHa, TO JUIsl TPOCMOTPA BCEX CTPOK HC-
MOJIB3YETCST BEPTUKAJIBHAS TMOJI0ca MPOKPYTKH. Eciam amuHa cTtpokn Memol mpeBOCXOIUT KOJIMYECTBO
CHMBOJIOB B CTPOKE OKHa, TO B OKHE 0TOOpaskaeTcsl TOIBKO Havdaslo CTpoku. /st mpocMoTpa Beelt CTPOKU
UCIIOJIB3YETCS TOPU3OHTAIBHAS T10JI0Ca IPOKPYTKHU.

Hanucanue npoepammer 0opabomru codvimus naxcamus knonku(ButtonClick)

[TomectuTe Ha hopMy KHOMKY, KOTOpas ONMHCHIBAE€TCS KOMIIOHEHTOM TButton, mis wero BeibepeM B

MEHIO KOMITOHEeHTOB Standard mukTorpammy @ C nomompro WHCTIEKTOpa 00BEKTOB U3MEHHUTE 3aroo-
BOK (Caption) — Buttonl Ha croBo «BBHIOTHUTE» WK IpYroe Mo BaleMy kenaHuro. OTperyiupyire no-
JIO’)KE€HUE U pa3Mep KHOTKH.

Ilocne sToro nBa pasa ILEJKHUTE MBIIIBIO HAa KHOIKE, ITOSIBUTCS TEKCT MPOTrPaMMBbl, HOMOJIHEH-
HOW  3aroJIOBKOM  Tpoleaypbl  oOpaboTunka coObITHs —  Haxkatus kHomku  (Procedure
TForm1.ButtonClick(Sender : TObject);).

HaGepwuTe TekcT 310 mpoueaypsl, MPUBEACHHBIA B IPUMEpE.

3anyck u paboma ¢ npoepammotl
3amycTuTh MporpaMMmy MO>KHO, HakaB Run B rmaBHoMm meHto Run, wium xmaBumy F9, wnm nukro-

rpammy =. [Ipy 3TOM MPOUCXOJUT TPAHCIALMUS U, €CIH HET OINOOK, KOMIIOHOBKA MPOTPaMMBbl U CO3/1a-
HHUE eMHOTO 3arpyxxaemMoro (aia ¢ pacmpenueM .exe. Ha skpane mosiBnsieTcs: akTuBHasi opma mpo-
TPaMMBI.

PaboTa ¢ mporpaMMoii MPOUCXOANUT CIEAYIOmMUM 00pazoM. HaxkmuTe (IENIKHUTE MBIIIBIO) KHOIKY
«BrimonauThY. B okHe Memol mosiBuTcs pe3ynbrar. Mi3MeHuTe UCXOIHbIC 3HAUCHUS X, ), z B OKkHaxX Edit
Y CHOBA HQ)KMUTE KHOIIKY «BBIITOTHUTE)» — MOSIBATCS HOBBIE PE3YJIbTAaThl. 3aBEPLIUTH PaOOTY MPOrpaMMbl
MO’KHO Ha)XaB B TJIaBHOM MeHIO Run mim kHoTiKy {}Ha Qopme.

TekcTnporpaMMsl:

unit tema1;

interface

uses

Windows, Messages. SysUstils, Classes, Graphics, Controls, Forms, Dialogs, StdCtrls;
type

TForm1 = class(TForm)

Label1:TLabel;

Edit1:TEdit;

Label2: TLabel;

Edit2: TEdit:

Label3: TLabel;

Edit3: TEdit;

Label4: TLabel;

Memo1:TMemo;

Buttonl : TButfon;

procedure FormCreate(Sender: TObject);
procedure Button1Click(Sender: TObject);
private

{ Private declarations }

public

{ Public declarations }

end;

var

Form1: TForm1;

Implementation

{$R*.DFM}

procedure TForm1.Button1Click(Sender: TObject);
var
X, Y, Z, a, b, ¢, u: extended;

begin
x:=StrToFloat(Edit1.Text); /I CunTbiBaeTcAsHadYeHne X
Memo1.Lines.Add('X = '+Edit1.Text); // BbiBog, X BOkHO Memo1
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y:=StrToFloat(Edit2.Text); /I CunTbiBaeTcs 3HadeHue Y

Memo1.Lines.Add('Y = '+Edit2.Text); /I BeiBog Y BokHO Memo'1
z:=StrToFloat(Edit3.Text); /I CuTbiBaeTcs 3HaYeHue Z
Memo1.Lines.Add('Z = '+Edit3.Text); /I BbiBog Z BokHO Memo1

/] BbluncnsieM apumMeTM4ecKoe BbipaXKeHue
a:=Sqr(Sin(x+y)/Cos(x+y));

b:=Exp(y-z);
c:=Sqrt(Cos(Sqr(x))+Sin(Sqr(z)));

u:=a-b*c;

/I BeiBOAMM pesynbTtat B okHo Memo'
Memo1.Lines.Add('Pe3ynbtaTt U = '+FloatToStrF(u,ffFixed,8,3));
end;
end.

Unousuoyanvuvie 3a0anus

Hwxe npuBenens! 15 BapuanToB 3amad. [lo ykasanuro mperomaBatenst BRIOEpUTE CBOE WHAWBHIY-
anpHOE 33JlaHue. YTOUHHUTE YCIOBUE 3a/laHHs, KOJMYECTBO, HAWUMEHOBAaHHE, THUIbl HCXOAHBIX JaH-
HBIX. B COOTBETCTBMM C 3THUM YCTaHOBHTE KOoMMuecTBO OKOH Edit, TekcThl 3arojoBkoB Ha (op-
Me, pa3Mepsl MPHUQPTOB, a TAKKE THUITHI IEPEMEHHBIX U (QYHKIINH TIpeoOpa3oBaHMs NIPU BBOJIE W BHIBOJE
pe3ynpTaToB. C OMOIIBI0 HHCIEKTOPa OOBEKTOB M3MEHHUTE IBET (hOPMBI, IIPUPT BHIBOJUMBIX CHMBO-
JIOB.

1. Haiitn cymmy nndp 3a1aHHOTO YETHIPEX3HAYHOTO YHCIIA.

2. OmpenenuTh 9UCIo, TOTyYeHHOE B 00paTHOM Mopsake nudp 3aJaHHOTO TPEX3HAYHOTO YHCIIA.

3. BeiBectu Ha 3kpaH | uinu 0B 3aBUCUMOCTH OT TOTO, PaBHA JIM CyMMa JBYX MEPBBIX HUDP 3aJaHHO-
T'0 YE€THIPEX3HAYHOTO YKCIIA CYMME JIBYX €0 MOCICTHUX ITU(D.

4. BeiBectr Ha dkpaH lunu OB 3aBUCHMOCTH OT TOTO, paBEH JIM KBaApAT TPEX3HAYHOTO YHCIA KyOy
CYMMBI I (p 3TOTrO YKCIa.

5. BeiBectu Ha skpan lunu 0B 3aBUCHMOCTH OT TOTO, €CTh JIM CPEI MEpBhIX IH(p ApoOHON yacTh
3aJIaHHOTO TTOJIOKUTEIIEHOTO BEIIECTBEHHOTO YMCIIa OTpeaeNieHHast nudpa.

6. BeiBectn Ha 3kpaH | wim 0B 3aBUCHMOCTH OT TOTO, €CTh JIM CPEeau IU(pP TPEX3HAYHOTO YHCIA
OIMHAKOBBIC.

7. llpucBOWTh 1ENOW MEePEeMEHHOW k TPEThIO0 OT KOHINA HU(PY B 3aIUCH TOJOXKHUTEIHHOTO IEJIO0Tr0
YHCIa 1.

8. [IpucBouTH 11e)I0i TIepeMEHHON k MepBy HU(PY U3 IPOOHON YaCTH IMOJIOKUTEIBHOTO BEIIECT-
BEHHOT'O YHCIIA.

9. Llenoii mepeMeHHOM S MPUCBOUTH CyMMY LGP TPEX3HAYHOTO LIEJIOro YHUCia K.

10. Unet k—s cexynma cyTok. OmpenenuThb, CKOJIBKO MOJHBIX 9acoB (/1) M TOTHBIX MUHYT (/1) MPO-
[IJIO K 9TOMY MOMEHTY.

11. Onpenenuts f — yron (B rpamycax) MeXIy IMOJOKEHUEM YaCOBOW CTPENKH B Hadaje CyTOK U ee
MOJIOKEHUEM B /1 —4acoB, m — MUHYT U § — ceKyH[ (0< H<11, 0<m, s<59).

12. OnpenenuTs i — MOJNHOE KOJMYECTBO YacOB U M — MOJHOE KOJIWYECTBO MHUHYT, MPOLIEAIINX OT
Hayaia CyTOK J0 TOTO MOMEHTa (B IEpBOIl TMOJOBHHE JHs), KOTJa YacoBas CTpelika MMOBEpHYyJach Ha f
rpaxycoB (0< <360, f — sewgecmeennoe uucno).

13.Ilyctb k — mienoe ot 1 mo 365. IlpucBouts 1e0i nepeMenHoi n 3uadenue 1,2,3,...,6 win 7 B 3a-
BUCHMOCTH OT TOTO, HA KaKOH JieHb HeJelu (MOHENeNIbHUK, BTOPHHUK, ..., Cy00OTa MIIM BOCKPECEHbHE)
MIPUXOJUTCH k- JIeHh HEBUCOKOCHOTO T'0/1a, B KOTOPOM | SHBapsi — MOHEIENbHUK.

14. TlomeHsTH MECTaMH 3HAYCHHUS IISIIBIX IEPEMEHHBIX X U Y, HE UCIIONb3Ys JTOTOTHUTEIbHbBIE Tepe-
MCHHBIC.

15. BeiBectn Ha 3kpaH 1 wimm OB 3aBHCHMOCTH OT TOTO, UMEIOT TPU 33JaHHBIX YMCIIa OJHMHAKOBYIO
YETHOCTh HIJTH HET.

Ilpaxmuyeckas paboma 5. Ucnojb30BaHue BU3YAJTbHBIX KOMIOHEHT /UISl CO3JAaHHS KadecT-

BEHHBIX MPOTrpamMm

Llenv pabompi: HAYINUTHCSI TOJIL30BATHCS MPOCTEHITUMH KOMIIOHEHTAMH OpPTaHU3aIlH MepeKIove-
uuit (TCheckBox, TRadioGroup).

Obwue ceeoerus

Onepamopeu if u case saisvika [lackans

Jiist mporpaMMHpPOBaHUsI Pa3BETBISIIOIIMXCS allTOPUTMOB B sA3bIke Pascal ucmonb3yrorcst crienuans-
HBIE TIepeMeHHbIe Tula boolean, KoTopsle MOTYT MPUHUMATH TOJBKO J1Ba 3HaueHUs — true u false (xa,
HeT), a Takxke omneparopsl if u case. Oneparop if mpoBepsieT pe3ybTaT JOTUYECKOTO BBIPAKEHUS, HITH
3HAYeHUE MepEeMEeHHOM Trma boolean, 1 OpraHU3yeT Pa3BeTBICHUE BEIYHCIICHHA.

Hanpumep, ecnu bl: boolean, x,y,u:integer, To ¢parMeHT mporpaMMsl ¢ onepatopoM if MoOKeT ObITh
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TaKUM:
bl:=x>y;

if bl thenu:=x-y

else u:=x-y;

Omneparop BbIOOpa case OpraHW3yeT Pa3BETBICHHSA B 3aBUCUMOCTH OT 3HAYEHHUS! HEKOTOpPOW mepe-
MEHHOM NEepevncIseMOro THIIA.

Hampumep, ecnm In: integer, To mociie BBITOIHEHUS

case in of

0: ui=x+y;

1: wi=x-y;

2: ui=x*y;
else u=0;

end;

B cootBercTBHM €O 3HauYeHHEM in Beramcasercs u. Ecm in = 0, To u=x+y,ecmin=1, Tou=x—
y, ecii in =2, To u =X * y 1, HaKoHell, u = 0 Mpu JIOOBIX 3HAUYEHUAX in, OTINYHBIX OT 0, 1 wam 2.

Knonku-nepexnrouamenu 6 Delphi

[Ipu cozmanuu mporpamm B Delphi anst opranmszanuy pa3BeTBICHHH YacTO HCIIOIB3YIOTCS KOMIIO-
HEHTHI B BUJIe KHOMIOK-TIepekmoyareneid. CocTOsIHUE TaKOW KHOMKH (BKIIOYEHO — BBIKITIOUEHO) BH3Yallb-
HO OTpakaeTcsi Ha popme.

Kommnonent TCheckBox opranusyetr KHONKY HE3aBHCHMOTO MEPEKIIOYATENS, C TIOMOIIBI0 KOTOPOU
M0JIH30BaTENIb MOKET yKa3aTh CBOE PEIICHUE THIA Ja/HET. B mporpaMMe cocTOsIHUE KHOIKH CBSI3aHO CO
3HA4YEeHUEM OYJIEBCKOU MEPEMEHHON, KOTOpast MPOBEPSIETCS C MOMOIIBIO orepaTopa if.

Kommnonent TRadioGroup opranusyer rpymniry KHOMOK-3aBUCUMBIX Tepexirouateneii. [Ipn Haxarun
OIIHOH M3 KHOIIOK T'PYIIIEI BCE OCTaIbHBIE KHOMKM OTKIIIOYAIOTCs. B mporpaMmy mnepenaercst HoMep BKIIFOUCH-
Hoit knonku (0, 1, 2, ...), KOTOPBIN aHATTU3UPYETCS C IIOMOIIBIO OTIEpaTopa case.

IIpumep npozpammbvl pazeemenaoue20cs aneopumma

3adanue: BBECTH TPH YUCHA — X, ), Z. BBIYUCIUTB IO YCMOTPEHUIO U = Sin(X) WAL = COS(X), WIH U =
tg(x). HaiiTu mo xenmaHuio MakCUMalbHOE W3 TpeX ducell: max(x, y, z), wim min (|xl, Iy, Iz|).Co3nate
(dopMy ¥ HamKcaTh COOTBETCTBYIOIIYIO IPOrPaMMY.

Coznaiite hopMy, TaKyro e KaK B IIEPBOM 33JaHUH, CKOPPEKTUPOBAB TEKCT HAJIITUCEH U ITOJIOKEHUE
oxoH TEdit.

Paboma ¢ xomnonenmom TCheckBox

Bri6epute B MeHIO KoMNOHEHTOB Standard mukTorpamMMy {} W IMOMecCTUTE €€ B HyXHoe MecTo (hop-
MbI. C TIOMOIIIBIO MHCIIEKTOpa 00BEKTOB M3MeHUTe 3aroyioBok (Caption) Ha «maabs». B Tekcte nmporpam-
MmblI osButcst mepemennass CheckBox tuna TCheckBox. Teneps B 3aBHCHMOCTH OT TOTO, Ha)KaTa KHOTIKA
wiy Het, Oynesckast nepemenHas CheckBox.Checked Oyaer npuanmars 3Havenust True nim False.

Paboma ¢ komnonenmom TRadioGroup

=

Bribepute B MeHI0O KOMIoHEHTOB Standard nmukTorpammy U TIOMECTUTE €€ B HY)KHOE MECTO
¢dopmel. Ha ¢dopMe TmOSBUTCS OKAWMJICHHBIH JIMHUEH YHMCTBIA MPSMOYTOJbHUK C 3ar0JIOBKOM
RadioGroupl. 3amenute 3aronoBok (Caption) Ha U(x). dns Toro ytoObl pa3MecTUTb HAa KOMIIOHEHTE
KHOIIKH, He0O0X0auMo cBOicTBO Columns yCcTaHOBHTEH paBHBIM €AWHUIE (KHOIIKH Pa3MEIIAlOTCs B OAHOM
cToJi01e). JIBaXK bl MICIIKHUTE MO TPaBO 4acTH CBOMCTBA Items MBIIIBIO, MOSABUTCS CTPOYHBIN PEIaKTOP
CIHMCKa 3arojIOBKOB KHOMOK. HabGepurte Tpu CTPOKHM ¢ MMEHaMH: B TIEpBOW CTpOKe Sin(x), BO BTOpOW —
cos(x), B TpeTbell — tg(x), Haxkmure OK. Ilocie sToro Ha dopme BHYTpH OKalMIIEHHS TOSIBZTCS TPU
KHOIIKU-TIEPEKITI0YATENsI C BBEJACHHBIMHI HAIHCIMU.

OO6patuTe BHUMaHWE Ha TO, YTO B TEKCTE MPOTpamMMbl MosiBHiIach nepemenHas RadioGroup tuma
TRadioGroup. Temeps mnpu HaxaTuu OJHOM W3 KHOIOK TpPYyNIIBI B IEPEeMEHHON LEJIOro Tumla
RadioGroupl.ItemIndex Gyner HaXoAMTHCS HOMEP HAXXATOW KIIABHILIHM (OTCUMTHIBAETCS OT HYJIS), YTO
WCIIONB3yeTCd B TEKCTE NMPHUBEAECHHON MPOrpaMMBl.

Co3zdanue obpabomuyuxog coobwimuil FormCreate u Buttonl Click

[poueaypsr — 06padboTunku codbituii FormCreate u Button1Click — co3marorcs aHaIOTHYHO TOMY,
KaK U B IIEPBOM TEME.

3amycTure mporpaMmy M yOemuTech B TOM, YTO BCE BETBH aJTOPUTMA BBITIONHSIOTCS MPaBHIbHO. Popma
npuBezAeHa Ha puc. 5.1.
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/* NatGoparopHan patora N2 HI=] 3

x= fo.1 Ux)
v= |0,356 + cos(x)

 sin(x)
z= IO
C tg(x)
Pez-rer er. rp. 8920201 Merposa M. H. -
x=0,1
y=0,356
z=0

max=0,95500417

-
4 »

Puc. 5.1. ®opma nporpaMmsbl pa3zBeTIAIONIETOCS aIrOpruTMa
TexcT mporpaMmbl IPUBEACH HUXKE.
unittemaz2;
interface

uses

Windows, Messages, SysUtils, Classes, Graphics, Controls, Forms, Dialogs, StdCtrls, ExtCtrls;
type

TForm1 = class(TForm)
CheckBox1: TCheckBox;
RadioGroup1: TRadioGroup;
Memo1: TMemo;
Button1:TButton;
Edit1:TEdit;

Label1: TLabel,

Label2: TLabel;

Edit2: TEdit;

Label3: TLabel:

Edi3: TEdIt;

procedure FormCreate(Sender: TObject);
procedure Button1Click(Sender: TObject);
private
{Private declarations}
public
{public declarations}
var
Form1: TForm1;

implementation

{$R.DFM}
procedure TForm1.FormCreate(Sender: TObject);
begin
Edit1.Text:='0,1";
Edit3.Ttext:='0,356';
Memo1.Clear;
Memo1.Lines.Add('Pe3—Tbl cT.rp. 9383 Banenta A.A.');
end;
procedure TForm1.Button1Click(Sender: TObject);
var x, y, z, u, ma : extended;
begin
// B8oO ucxo0HbIx daHHbIX U UX 8bI800 8 okHO Memo1
x:=StrToFloat(Edit1.Text);
Memo1.Lines.Add('x="+Edit1.Text);
y:=StrToFloat(EdIt2.Text);
Memo1.Lines.Add('y="+Edit2.Text);
z:=StrToFloat(Edtt3.Text);
Memo1.Lines.Add('z="+Edit3.Text);
// [posepka Homepa Haxxamol KHOMKU U 8bI60p coomeemcmeytowiel el hyHKUUU
case RadioGroup.ltemindex of
0: u:=cos(x);
1: u:=sin(x);
2: u:=sin(x)/cos(x);
end:
// lNposepkacocmosiHusikHornkuCheckBox 1
if CheckBox1.Checked then
begin
u:=abs(u);
y:=abs(y);
z:=abs(z)
end;
// Haxox0eHue MakcumaribHO20 U3 mpex qucers
if u>y then ma:=u else ma: =y;
if z>ma then ma:=z
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if CheckBox1.Checked then
Memo1.Lines.Add(' maxabs="+FloatToStrF(ma,ffFixed,8,2))
else
Memo1.Lines.Add('max="+FtoatToStrF(ma,ffGeneral,8,2));
end;
end.

Hnousuoyanvusie 3a0anus

Hwxe mpusenensr 15 BapuanToB 3amau. [lo ykazaHuro mpemnojaBatelisi BEIOEpUTE CBOE WHIMBHUIY-
anpHOE 33JaHue. YTOUHHUTE YCJOBUE 3a/laHHs, KOJMYECTBO, HAWUMEHOBAaHHE, THUIbl HCXOAHBIX JaH-
HBIX. B COOTBETCTBHHM € OTHM YCTaHOBUTE KomndecTBO OkOoH Edit, TekcThl 3aromoBkoB Ha ¢op-
Me, pa3Mepsl MPHUQPTOB, a TAKKE THUITHI IEPEMEHHBIX U (YHKIINH TIpeoOpa3oBaHMs NIPU BBOJIE W BHIBOJE
pe3ynbraToB. C MOMOIIBI0 MHCIIEKTOpa O0OBEKTOB M3MEHUTE LBET (GOPMBI, IPUPT BHIBOIUMBIX CHUMBO-
JIOB.

1. M3BecTHO, 9TO M3 4eThIpex uwcen al,a2,a3 m a4 OIHO OTIWYHO OT TPeX APYTHX, PABHBIX MEXKIY
co6oii. [IprcBonTh HOMEpP 3TOTO YKCIIA IEPEMEHHOH 7.

2. Ilo Homepy n (n > 0) HEKOTOPOTO rojia ONPENEIUTh ¢ — HOMEp €ro CTOJNETHA (Y4ecTh, UYTO, K IIPH-
Mepy, HaganmoMm XX ctojxerus 66u1 1901, a He 1900 rox!).

3. 3HaueHus IEPEMEHHBIX ¢, b ¥ ¢ TIOMEHITh MECTaMH TaK, YTOOBI OKa3aIoch a < b < c.

4. Jlano menmoe k ot 1 go 180. Onpenenuts, Kakas 1Udppa HAXOTUTCSI B k—H MO3UIUHN TOCIICI0BA-
texpHOCTH 10111213...9899 , B KOTOPOI! BRITMCAHBI TIOAPS] BCE JBY3HAYHBIC YHCTIA.

5. Hano HaTypallbHOe k. Onpenenuth k-1o uudpy B MTOCIIEI0BATENIEHOCTH
110100100010000100000..., B kKOTOpO# BEIMHCAHBI TOAPs cTenenu 10.

6. B craposimoHckoM KalieHaape ObUl MPUHAT 60—JIEeTHUI MK, COCTOSBIIMNA W3 MATH 12-JIETHUX
nmonuukioB. [lommukiael o0o3HaYannch Ha3BaHUSAMH IBeTa: green(zenmensiit), red (kpacHslif), yellow
(>xenThiit), white(Oenbiii) u black (depHbiii). BHyTpH KakI0ro NMOIMKIA TOAbI HOCUIIH Ha3BaHUS YKHBOT-
HBIX: KPBICHI, KOPOBBI, TUTPa, 3aiilla, IpaKoHa, 3MEH, JIOLIa 1, OBIbI, 00€3bsHBI, KYpHUIbl, COOAKH U CBH-
HbH (1984 ron — 2003enenoil kpbicht — OBLT HAYaJIOM OYepeIHOro ukia). PaspaboTrars nporpaMmy, KOTO-
pas BBOAMT HOMEpP HEKOTOpOro Tojla Hamed 35psl W BBIBOAWT €ro Ha3BaHUE II0 CTapOSIOH-
CKOMY KaJIeH/apIo.

7. Ecnn cymma Tpex TOMapHO pa3iNyYHBIX NEHCTBUTENBHBIX YHCEIN X, ), Z MEHBIIE EIUHHILI, TO
HaUMEHBIIIEE U3 ATUX TPEX YHCEIN 3aMEHUTH MOyCYMMOHN BYX B MPOTHBHOM CITydae 3aMEHUTH MEHbBIIIEe
M3XU) TMOJyCYMMOU ABYJ OCTAaBIIMXCS 3HAYEHUH,

8. Inst nenoro uncina k ot 1 1o 99 BeiBecTH Ppasy «MHE kJIeT», yUUTHIBAsI IPH 3TOM, YTO MPH HEKO-
TOPBIX 3HAYEHUAX K CIIOBO «JIET» HAZ0 3aMEHUTH Ha CIIOBO «T'OJ» UITH «TOIa.

9. [l HaTypanbpHOTO Yucia k BBIBECTH (Ppa3y «MbI BBITWIN k OYTBUIOK MUBA», COTIACOBBIBAsi OKOH-
YaHUe CIIOBa «OYTHUIKa» C YHCIIOM K.

10. Type kypc=(C,B,10,3); {cesep, 6ocmok, e, 3anad}

Ipuxasz=(sneped, enpaso, nazao, 61€60),

Var K1, K2: kypc; 1IP: npukas3;

Kopabnr crayana mwen no kypey K1, a 3atem ero xypc Obi1 13MeHeH coriacHo npukakasy I1P1. On-
penenuth K2 — HOBBIN Kypc KOpaOIIs.

11. Type mecsy = (aueapnv, Gespanv, mapm, anpeib, Mall, UOHb, Wb, AB2YCM, CEHMIOPb, OKMAOPY,
HOs16pb, Oexabpy);

oenv=1...31;

Var d1,d2: oenw;

ml,m2: mecsu;

t: boolean;

[lepemenHoit ¢ mpucBouTh 3HaueHue 1 ecnu nara d1, mlupenmecTByer (B paMkax roja) nate d2,
m2, v 3Hayenne 0B Ipyrux ciuyvasx.

12. Type noma=(0o, pe, mu, ¢a, conv, 11, cu);

UHMepPBAN=(CeKyHOa, mepyus, Kapma, KUHMA, CeKCma, Cenmuma);

var nl, n2: nvoma,

i unmepean;

Omnpenenuts i-ii UHTEpBaJ, 00pa3oBaHHBIM HOTaMH nlu n2 (n1<>n2): cekyHIa — 3TO MHTEPBAI U3
IBYX coceAHuX (10 Kpyry) HOT (HampuMmep, pe U MU, CH U J0), TepLHI — HHTEpBaJl depe3 HOTy (Harpu-
Mep, (da u 1151, CH U pe) | T.1I.

13. Type eounuya = (Oeyumemp, Kuiomemp, Memp, MUiIUMEmMp, CAaHMUMEMp);

onuna=real;

var x: OJuHd;
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P: eounuya;

3HaueHUe MEPEeMEHHOW X, O3HAYaroliee HEKOTOPYIO JUIMHY B CAMHMIAX p, 3aMCHUTHh Ha BEIHUYUHY
9TOM K€ JUIMHBI B METpax.

14. Type ce3on = (3uma, 8echa, 1emo, 0CeHbv),

Var m: mecay,  {onpedenenue «mecsay» cm. 8 26}

S: ce3on;

OmpenenuTs S — Ce30H, Ha KOTOPHIH MPUXOIUTCS MECSIT /1.
15. Vark: 1...9;

BriBecTH 3HaueHUE MEPEMEHHOM k PUMCKUMHE UGB PAMHU.

Jlabopamopnas paboma 6
CpencrBa 0T/1aAKH NPOrPaMM B 00beKTHO-OPUEHTHPOBAHHOM NMPOrPaAaMMHPOBAHUHT
Lenv pabompl: N3y9NTH TPOCTEUIIIIE CPEACTBA OTIIAAKH TIporpaMm B cpene Delphi.
Obwue ceedenust

Onepamopvl opeanuszayuu yukiog repeat, whyle, for saswixa Pascal

[Mox nuKIIOM MOHUMAETCsi MHOTOKPAaTHOE BBIMOJHEHUE OAHUX U TEX KE ONEPaToOpoB MPH Pa3IMIHbBIX
3HAYECHUSAX MPOMEXYTOUHBIX INAHHBIX. YHCIO MOBTOpEHHH MOXET OBITh 33aaHO B SIBHOM WJIM HESBHON
dopme.

Jist opranu3anuy MOBTOpEHHH B si3bike Pascal mpeaycMoTpeHbl TpH pa3INyHbIX OmepaTopa HUKIIA.

Omnepatop

repeat
<omnepaTophr>
until<ycroBue>;

OpraHu3zyer NOBTOPEHHE ONEPATOPOB, MOMEIIEHHBIX MEXIY KIIIOUEBBIMU CIOBaMH repeat u until, no
TeX TIOp, MOKa HE BBIMOIHUTCSA <YyCJIOBHE™> = true, TOCIIE Yero yIpaBJeHUE MEpeaaeTcs ClIeayoneMy 3a
UKJIOM OTIepaTopy.

Omnepatop

While <ycnosue> do begin
<omnepaToper>
end;

Opranmn3yer IOBTOpEHHE OMEPATOPOB, MMOMEIIEHHBIX Mexay begin u end, 10 TeX Mop, MOKa HE BBI-
nonHUTCS <ycnoBue> = false. Cnemyer oTMeTHTB, UTO eciiu <ycioBue™> = false mpu mepBom BXxojze, TO
<omepaTopbl> HE BBIIOJHSTCS HU pa3y, B OTJIMYUE OT repeat, B KOTOPOM XOTSI Obl OMH Pa3 OHHU BBINOJI-
HSTCAL.

Omnepatop

for i:=il to i2 do begin

<omneparopsr>

end;

OpraHu3zyeTr MOBTOPEHHE ONEPaTOpOB MPHU HapacTalolleM W3MEHEHWH TepeMEeHHON IUKIJIA [ OT Ha-
YaJIbHOTO 3Ha4YEeHUs il O KOHEYHOro i2 ¢ marom «eauHuna». Ecim i2 >il, To <omepaTopbl™> HE BBIIOJ-
HATCS HH pasy. Moaudukarus onepartopa for i:=i2 downto il do begin <omepaTtopsr> end opraHusyer
MIOBTOPEHHMS TIPY YOBIBAIOIIIEM U3MEHECHUH { HA SIMHUILY.

Cpeocmesa omaaoxu npoepamm 6 Delphi

[IpakTuecku B KaykK10i BHOBb HAIIMCAHHOM ITpOrpaMMe Mocie 3armycka 00HapyKUBaIOTCS OLINOKH.

OmunbKu MepBoro ypoBHs (OMMOKH KOMITHIISIIIMK) CBSI3aHBI C HEMPABUILHON 3aIHCHIO0 OMEPaToOpOB
(opdorpaduueckue, cunrakcudeckue). [Ipu oOHapyxeHuu ommoOku kommuisiTop Delphi ocranaBnuBaeT-
Cs1 HAIIPOTHB IIEPBOTO OIepaTopa, B KOTOPOM OOHapykeHa omnOKa. B HKHEH yacTu sKpaHa MOSBISETCS
TEKCTOBOE OKHO, CoZieprKalliee cBeAeHUs 000 Bcex OMmMOKax, HallIeHHBIX B poekTe. Kaxkaast cTpoka 3To-
rO OKHa COJAEPXHUT uMsl (ailyia, B KOTOpOM Haii/ieHa omuOka, HOMEp CTPOKH C OHIMOKOW M XapakTep
omwnOku. J{ist OBICTpOro nepexona K MHTEpeCyIoei ommndke HeoOX0JMMO ABaXK/IbI LIETKHYTh Ha CTPOKE
¢ ee onvcanueM. Jlns momyveHus: 6osee moiHOKW MH(POPMALIMU O XapaKTepe OMMOKK HeoOXoauMo o0pa-
tutcst K HELP naxatnem knaBumm F1. Cnenyer oOpatuTs BHUMaHHE Ha TO, YTO OJHA OMIMOKAa MOXKET
MOBJIEYs 32 cO0OW JIpyrue, KOTOphIE MCUE3HYT MpU ee UcrpaBiieHHH. [1odToMy cieqyeT UCTpaBlisiTh
omnOKK MOCIE0BaTENbHO, CBEPXY BHU3 U IOCIIE UCIPABICHUS KaXI0W OMMOKA KOMIIMIMPOBATH MPO-
rpaMMy CHOBA.

Omunbku BTOPOrO YpOBHS (OIIMOKU BBITIOJIHEHHSI) CBS3aHBI C ONIMOKAMH BBIOPAHHOTO ajrophTMa
peLICHNs] WM C HENpPaBWJILHOW NMPOrpaMMHON pealn3alvell adropuTMa. OTH OMMUOKH MPOSBISIOTCS B
TOM, YTO PE3yJIbTaT pacyeTa OKa3bIBACTCSl HEBEPHBIM JIMO0 MPOUCXOAUT IEPETIOTHEHNE, JISJIEHHE Ha HOJIb
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u 1p. [losToMy mepes UCTIONB30BaHUEM OTJIAXKCHHOM IIPOTpaMMBI €€ HaJI0 MPOTECTUPOBATh, T.€. CICNIaTh
MPOCYETHI MPU TAKUX KOMOWHAIIHMSIX MCXOHBIX JaHHBIX, ISl KOTOPBIX 3apaHee U3BECTeH pe3ynbraT. Eciu
TECTOBBIE PacyUeThl YKa3bIBAIOT HA OMIMOKY, TO IS €€ MOWCKA CIIEAyeT MCIIOb30BaTh BCTPOEHHBIE Cpejl-
ctBa otnajku cpensl DELPHI.

B mpocteiimem ciaydae aiis JTOKaJIM3alMd MECTa OIIMOKKA PEKOMEHIYETCs MOCTYIAaTh CIEIYHOIIUM
o0Opa3oM. B okHe pemakTHpOBaHUS TEKCTa YCTAHOBHUTH KypCOp B CTPOKE TEpe. MOJA03PUTEIBHBIM y9IacT-
KOM U HaKaTh KiaBuiry F4 (BeimonHeHue 10 Kypcopa). BeimomHeHwe mporpaMMel OyeT OCTaHOBIEHO Ha
CTpOKe, cojiepKaliel kypcop. Tenepb MOXHO YBUIETh, YEMY PAaBHO 3HAUECHUE MHTEPECYIONIUX MMEPEMEH-
HBIX. /{711 3TOT0 MOXHO MOMECTUTh Ha HYXHYIO TIEPEMEHHYIO Kypcop (Ha SKkpaHe OyIeT BBICBEUCHO ¢
3HadeHue) oo HaxaTte Ctrl-F7 n B mosBUBIIMMCS IHaTOTOBOM OKHE yKa3aTh WHTEPECYIOIIYIO Tepe-
MEHHYIO (C IMOMOIIBIO JTAHHOTO OKHA MOYKHO TAaK)XKe U3MEHHUTh 3HAYCHHE MEPEMCHHOW BO BPEMSs BBIITOJI-
HeHUs nporpammbl). Haxxumas kiaBuiny F7 (momaroBoe BBITTOJHEHHE), MOKHO ITOCTPOYHO BBIMOJIHAThH
MporpaMMy, KOHTPOJIHUPYSI H3MEHEHHE TeX WM MHBIX NePEeMEHHBIX W NMPaBUIBHOCTH BRIUMCIeHUH. Ecmn
Kypcop HaxOJUTCS BHYTPH LIUKJIA, TO MOciie HaxkaTus F4 pacder ocTaHaBIMBaeTCs 1MOCIIE OJHOTO BBIMOJ-
HEHUS Teja nukia. /s mpoaomKeHus pacyeToB clieayeT Haxath <Run> mento Run.

Ipumep Hanucanus nNpoOSPAMMbL YUKIULECKO20 Al20pumma
3adanue: HammcaTh W OTIAAWTH MPOTPAMMy, KOTOpas BBIBOIWT TaONHIy 3HAYCHWHA (DYHKIUU

N k
S(x) = Z(_l)k % JUTSL X U3MEHSIOIIUXCS B uHTepBasie oT X1 1o X2 ¢ marom 4.
k=0 .

OxHO nanora mpeacTaBiieHo Ha puc. 6.1.
/ Nacoparopras pasora N3 =100 %]

e s

Peaynesrare: or. rp. $20201 TMerposa H.H. el
x1=0

x2=2

N=0

b=0,25

ope x=0,25 oymma =0,78
opr x=0,50 cysma =0,61
opE x=0,75% oymmz =0,47
opE x=1,00  oymma =0,37
opE x=1,25% oymma =038
opE x=1,50  cysmwma =0,31
opE x=1,75% oymma =0,14
opE x=3,00 oymmz =0,07

¥ o

Puc. 6.1. OkHO quanora mporpamMmsl

TexcT nmporpaMmbl PUBEAECH HUXKE.
unittemas3;
interface
uses
Windows, Messages, SysUtils, Classes, Graphics, Controls, Forms, Dialogs, StdCtrls, ExtCtrls;
type

TForm1 = class(TForm)

Memo1: TMemo;

Button1: TButton;

Label1: TLabel;

Label2: TLabel;

Label3: TLabel;

Label4: TLabel;

Edit1: TEdit;

Edit2: TEdit;

Edit3: TEdit;
Edit4: TEdit;

procedure FormCreate(Sender: TObject);
procedure Button1Click(Sender: TObject);
private

{ Private declarations }
public

{ Public declarations}
end;
var Form1: TForm1;
implementation

{$R*.DFM}
procedure TForm1.FormCreate(Sender: TObject);
begin

Edit1.Text :='0";
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Edit2.Text :='2";
Edit3.Text :='5",
Edit4.Text :='0.25";
Memo1.Clear;
Memo.Lines.Add('PesynbTatbicT. rp. 9383 BanetaA.B.");
end;
procedure TForm1.Button1Click(Sender: TObject);
var x1, x2, x, h, a, s : extended;
N, k, c : integer;
begin
x1:=StrToFloat(Edit1.Text);
Memo1.Lines.Add('x1="+Edit1.Text);
x2:=StrToFloat(Edit2.Text);
Memo1.Lines.Add('x2="+Edit2.Text);
N:=StrTolnt(Edit3.Text);
Memo1.lines.Add('N="+Edit3.Text);
h:=StrToFloat(Edit4.Text);
Memo1.Lines.Add(' h="+Edit4.Text);
c:=—1;
x:=x1;
repeat
a:=1;
S:=1;
for k:=1to N do
begin
a:=c*a*x/k;
s:=s+a;
end;
Memo1.lines.Add('npu x=" +FloatToStrF(x,ffFixed,6,2)+ 'cymma =' + FloatToStrF(s,tfFtxed,6,2));
X:=x+h;
until x>x2;
end;
end.

Ilocne otmagkm mporpammbel coctaBbTe TecT (N=2, X1=0,X2=1, h=0,3), yctaHOBHTE KypCOp
Ha TepBeIi omnepaTtop (N:= ), HaxxmuTe knasumry F4. Ilocie storo Haxkumast knaBwiry F7, BeITONHATE
MOLIATOBYIO MPOTrpaMMy M TPOCIIETUTE, KaK MEHSIOTCS BCE IIEPEMEHHBIE B MIPOIIECCE BHIMTOJIHEHHS.

Unousuoyanvusie 3a0anus

Hwxe npuBenens! 15 BapuanToB 3amad. [lo ykazanuro mperomaBatenst BRIOEpUTE CBOE WHAWBHIY-
anpHOE 3a/JlaHue. YTOUHHUTE YCIOBUE 3aJlaHHs, KOJMYECTBO, HAWUMEHOBAHHE, THIbl HCXOAHBIX JaH-
HBIX. B COOTBETCTBHM C 3THUM YCTaHOBHTE KoJHuecTBO OKOH Edit, TeKcThl 3arojoBkoB Ha (op-
Me, pa3Mepsl WPUQTOB, a TAKXKE THIIBI IEPEMEHHBIX U (YHKLUUHN NpeoOpa3oBaHus IPH BBOJE U BHIBOJC
pe3ynbraToB. C MOMOIIBI0 MHCIIEKTOpa O0OBEKTOB M3MEHUTE LBET (GOPMBI, IPUPT BHIBOIUMBIX CHUMBO-
JIOB.

1. llopcuuTare k — KonuyecTBO UMD B JCCATUYHOW 3alMCH LIEIOrOHEOTPHULATEIIEHOIO YHCIIA
n.

2. IlepemenHoii ¢ mpucBoUTh 3HaUeHUe | wiu () B 3aBUCUMOCTH OT TOTO, SIBJISIETCSL JIM HATypaJbHOE
YUCIIO0 kK CTEIEHBIO 3.

3. J1aHO n BEIIECTBEHHBIX YHCeIl. BEIYHCINTE Pa3HOCTh MEXy MaKCUMAJIBHBIM U MUHUMAJIBHBIM U3
HUX.

4. Jlana HemycTas I0CIeI0BaTeIbHOCTh PA3IMYHBIX HaTypaJIbHBIX YHCe, 3a KoTopoicienyer 0. On-
peleNnTh MOPSAKOBBI HOMEP HAUMEHBILIETO U3 HUX.

5. Hansl nenoe 1> 0 1 TOCIIEAOBATEIbHOCTD U3 1 BEIIECTBEHHBIX YMCENl, CPEIN KOTOPBIX €CTh XOTS
OBl OJTHO OTpHIIATENFHOE YKCiI0. HallTh 3HaueHne HauOOIBIIEro CPpen OTPUIIATENILHBIX YHUCE 3TOH TI0-
CJIEZIOBATEIbHOCTH.

6. laHo n BemecTBEeHHbIX yuced. OnpenenuTs, 00pasyloT I OHH BO3PACTAIOILYIO ITOCIIEA0BATEb-
HOCTb.

7. JlaHa mocneaoBaTeNbHOCTh U3 11 IENBIX yuces. ONnpelennuTh, cO CKOIbKUX OTPHIATENbHBIX YHCEN
OHa HAYMHAETCS.

8. Onpenenuth k — KOMMYECTBO TPEX3HAYHBIX HATYPAIbHBIX YHCEN, CyMMa U KOTOPBIX paBHA 7
(1 <n<27). Onepaumn npenenus (/, div m mod) He HCIONB30BATE.

9. BoiBecTn Ha 3KpaH B BO3pACTAIOIIEM MOPSAAKE BCE TPEX3HAYHBIE YWCIIA, B JECSATUYHOM  3aIlUCH
KOTOPbIX HET OJWHAKOBBIX HU(p (omepanuuy JeleHdsT HE UCIOJIb30BaTh).

10. I[TepemenHoii ¢ mpucBouTH 3HadeHue 1 wiu 0 B 3aBUCUMOCTH OT TOT'O, MOXKHO FUIM HET HATypaJlb-
HOE YHCJIO 1 TIPECTaBUTh B BUZE TPEX MOJIHBIX KBAJIPATOB.

11. lano HatypanbHOE YUCIO 1. BRIACHUTD, BXOIUT 1M dpa 3 B 3aUCh YKca A.

12. lano HatypanbHOe uucio n. Haiitu cymmy ero mmudp
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13. lano 1ienoe n> 0, 32 KOTOPHIM CIIEAYET 1 BEIIECTBEHHBIX uncen. OnpenenuTh, CKOJIbKO CPeaH
HUX OTPUIIATEIHHBIX.

14. lano HatypanmpHOE 9ncio n. [lepecTaBUTh MecTaMu TIEPBYIO M MIOCIIEAHIOO ITU(PBI YUCITA M.

15. JlaHo HaTypanbHOE YUCIIO /1. 3aMEHHUTD MOPSAIAOK CieI0BaHMs U YUCIIa 1 Ha 000POT.

[TpakTuyeckas padora 7.McnoJib30BaHue CTHJIS MPOrPaAMMHUPOBAHUS

Lenp paboTsl: pazpaboTaTh mpoOrpaMMy MO MPABHIIaM XOPOILETro CTHJIS MPOTrPaMMHUpPOBa-
Hus. Hanucarts nporpaMmy ¢ MCIoJib30BaHMEM MacCHUBOB.
Menio — omuH W3 PacIPOCTPAHEHHBIX 3JIEMEHTOB ITOJIb30BATEIILCKOTOMHTEpdEiica, KOTOPHIA IpencTaBIIseT
c000#1 CIIICOK ITyHKTOB, O0BETMHEHHBIX 0 (PYHKIIMOHATHFHOMY TPHU3HAKY, KOKIBIH U3 KOTOPBIX 0003HA-
YaeT KOMaH/1y WU BIIOXKEHHOE MEHIO (TIOJMEHIO).
I'nagnoe menio pacmonaraeTcsi B BEpxHel 4acTé (OpMBI MO/ € 3aroJIOBKOM M COZCPXKHUT Hauboiee
o0mre koMaHAb! pritokeHns. B Delphi rimaBHoe MeHro npecTaBieno koMmrnoHenToM MainMenu.
Jlns co3naHus M M3MEHEHMsI MEHIO B Ipoliecce pa3paboTku mpuioxenus B cpene Delphi
npenHasHaueH Konctpykrop meHto (MenuDesigner). 3anyck KoHCTpykTopa MEHIO MOKHO
BBINIOJTHUTH MO KoMaHje MenuDesigner. KOHTEKCTHOIO MEHIO KoMmroHeHTa MainMenu, a
TaK)Ke C IMOMOILBIO JIBOMHOTIO IIEIYKa KHOIIKOM MBIIIM HA 3TOT KOMIIOHEHT. IIpu KoHCTpyH-
POBAaHUU MEHIO UMEET TOT K€ BHJI, UTO U MPH BHIIOIHEHUH NPHIIOKEHHS.
HaumeHoBaHMe MyHKTa MEHIO 33Ja€TCsl IIyTEM NPUCBOECHUSI HYKHOTO 3HAYEHUSI €r0 CBOMCT-
By Caption. Kpome Toro, B Delphi y komnonenta MainMenu J1ocTynHbI Takue CBOMCTBa,
kak Checked u Bitmap, onpezaenstomye COOTBETCTBEHHO:
Checked = true/false — Hanmume/otcyTcTBre OT™MeTKH \ y MYHKTA MEHIO (JUISI OTMETKH BBI-
6opa);
Bitmap = pucyHok, onpeaenstomuil HaTuurue KapTHHKY [1epe]] Ha3BaHUEM ITYHKTa B MEHIO.
Jlnist 3aKperyieHnus IpoIeypsl 3a BEIOOPOM HEKOTOpOro myHkTa MeHro (coOsrtne OnClick)
Ha Tare NpOeKTUPOBAHMSI IPUIIOKEHUS CIeyeT BhIOpaTh 3TOT MYHKT C MOMOIIBIO KIaBHa-
TYPbI UJIU MBILIH.
Pabora ¢ maccuBamu
MaccuB ecTb ynopsJOYeHHbI HA0Op OJHOTUIHBIX AJIEMEHTOB, OOBEANHEHHBIX 0] OAHUM
umeHeM. Kaxaplil sneMeHT MaccuBa 00O3HAYaeTCs MMEHEM, 3a KOTOPbIM B KBaJpaTHBIX
CKOOKax cjenyeT OJUH WM HECKOJIBKO MHJEKCOB, pa3/IelIeHHbIX 3alsIThIMU, Hanpumep: a[ 1],
bb[I], c12[I, J*2], q[1, 1, I*J-1]. B xauecTBe MHAEKCAa MOKHO HCIIOIH30BATh JHOOBIE MOPSI-
KOBBIE THUITBI 32 HCKIItOueHrueM LonglInt.
Tun mMaccuBa UM caM MacCHB OIPENENIAI0TC COOTBETCTBEHHO B pazzene TunoB (Type) unu
nepeMeHHbIX (Var) ¢ mMoOMOIIbIO KITFOUEBOI0 CJI0Ba Array CleayoIuM 00pa3oMm:
Array [onucanue uHAEKCOB] of <TUM 31eMeHTa MaccuBa™>
[Ipumeps! onucaHus MacCHBOB:
Const N=20; // 3aganue MakCHMAaJbHOTO 3HAUYEHUS HHIEKCA;
Type TVector=array[1..N] of real; // Onucanue Tumna oJHOMEPHOTO MacCHBa;
Var a:TVector; // A —maccustumna Tvector;
Ss:array[1..10] of integer; // Ss — MaccuB U3 AECIATH IEJIBIX YNCET;
Y:array[1..5,1..10] of char; //Y — nBymMepHbIif MACCUB CUMBOJIBHOTO THUIIA.
DeMEeHThl MaCCUBOB MOTYT HCIIOJIb30BaThCS B BBIPAKEHUX TakK K€, Kak U OObIUHbIE Iepe-
MEHHBIE, HAIIPUMED:
F:=2*a[3]+a[ss[I]+1]*3;
A[n]:=1+sqgrt(abs(a[n-1]));
Kommonent TStringGrid
[Tpu pabote ¢ MaccuBamMH BBOJI M BBIBOJ MH(POPMALIMU HA KPaH y100HO OPraHU30BHIBATH B
Bune tabmuu. Komnonent TStringGrid npennazHadueH ans oToOpakeHUs MHGOpMaluu B
BUJIE JABYXMEPHOH TaONMIbI, Kaxaas siueiika KOTOpOH MpeaCTaBisieT COOOW OKHO OJIHO-
CTpOYHOTO penaktopa (aHanoruuHo okHy TEdit). JlocTyn k uHGOpMamu ocymecTBiseTcs ¢
nomorsio cBoiictBa Cells|ACol, ARow: Integer]: string, rne ACol, Arow — UHJEKC dIIeMeH-
Ta npyxmepHoro maccua. CpoiictBa ColCount u RowCount ycTaHaBInMBaOT KOJIMYECTBO
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CTpPOK W cTonbmoB B Tabmuie, a cBoiictBa FixedCols m FixedRows 3amator xommdecTBo
CTPOK M CTOJIONOB (prKCHpOBaHHON 30HBI. DUKCHPOBAaHHAs 30HA BBIIEICHA JPYTUM IIBETOM,
U B Hee 3arpenieH BBoJ HHGOpMaIUH C KJIIaBUATYpPHI.

[Tpumep HaMMCaHUS TPOTPAMMEI

3ajanue: co3darh MporpamMmy JUis ONpeleieHHs] BEKTOpa, Iie A — KBajapaTHas Marpuia
pa3MepHocThio NXN, a Y, B — oqHOMepHBIE MacCUBbI pa3MepHOCThIO N. DJIeMEHThI BEKTOpa
Y onpenensitorcs o Gpopmyie. 3Hadenus N ciieyeT BBOAUTH B komrioHeHT TEdit, Au B — B
komnoHeHT TStringGrid. Pe3ynbraT mocne HakaTust KHONKY Tuna TButton BeIBECTH B KOM-
noHeHT TStringGrid.

Hacrpoiika komnonenrta TStringGrid

st yeranoBku kommnoneHnTta TStringGrid Ha popmy HeoOxoaumo Ha ctpanmie Additional

MEHIO KOMIIOHEHTOB MHICIKHYTh MBIIIBIO MO MUKTOrpamme ¢, [locie 3TOro MIeNKHUTE
MBIIIBIO B HYXKHOM MecTe ()OpMBbI. 3axBaThiBas KPOMKH KOMITOHEHTA, OTPETYJIHPYUTE €ro
pa3mep. B uncnekTope o0bekToB 3HaueHust cBoricTB ColCount m RowCount ycranoBure 2
(mBe cTpoku u nBa cronbna), a FixedCols n FixedRows ycranosute 1 (oauH cToibern u oHa
cTpoka ¢ (ukcupoBaHHOU 30HOM). Tak kak kommoHeHTHl StringGrid2 u StringGrid3 umetor
TOJIbKO oauH cronber, To a1 HuUX ColCount = 1, RowCount = 2, FixedCols = 0 u
FixedRows = 1. [To ymom4anuto B komrnoHneHT TStringGrid 3anpenieH BBoa WHGDOpMALIAU C
KJIaBUATyphl, MO3TOMY HeoOxoaumo cBoiictBo Options goEditing a1 KOMIOHEHTOB
StringGrid1 u StringGrid2 ycraHoBuTh B monoxxenue True.

OxHo nuasnora npuBeaeHo Ha puc. 7.1.
KOMITOHEHTHI MaccuBa A MmaccuBa B MmaccuBa Y

/* Natiopatopnan patiora N4

Mactve & | =1 =2 3 Macoue B: | [Macois Y,

=2 B 2 § 2 25,00

=3 7 3 - 200

Puc. 7.1. OkHO Ananora nporpammsl

TekcT mporpaMmbl IPUBEICH HUXKE.

unittemd4;

interface

uses

Windows, Messages, SysUltils, Classes, Graphics, Controls, Forms, Dialogs,
StdCtrls, Grids;

type
TForm1 = class(TForm)
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Labell: TLabel;
Editl: TEdit;
Buttonl: TButton;

Button2: TButton;

StringGrid1: TStringGrid;

StringGrid2: TStringGrid;

StringGrid3: TStringGrid;

procedure FormCreate(Sender: TObject);
procedure Button1Click(Sender: TObject);
procedure Button2Click(Sender: TObject);

private
{ Private declarations }
public
{ Public declarations }
end;
const
Nmax=10; /I MakcumanbHaspasmepHoCcTbMaccuBa
Type
Mas2 = array[1..Nmax,1..Nmax] ofextended; // O6bsiBNeHneTMnagByxmepHoromaccusapasmepHoctbloNmax
Mas1 = array[1..Nmax] ofextended; // O6bsBNEHMe TMna o4HOMEPHOro Maccyea pasmepHocTbio Nmax
var
Form1: TForm1;
A : Mas2; /I O6bsiIBNEHVE ABYXMEPHOIO Maccuaa
B,Y : Mas1; / O6bsiBNEHNe 0gHOMEPHLIX MacCUBOB
N.,i,j : integer;

implementation

{$R *.DFM}
procedure TForm1.FormCreate(Sender: TObject);
begin

N:=3; /l PaamepHocTbmaccuBa

Edit1.Text:=FloatToStr(N);

{3apaHuve uncna cTpok u cTonbuos B Tabnvuax}
StringGrid1.ColCount:=N+1;
StringGrid1.RowCount:=N+1;
StringGrid2.RowCount:=N+1;
StringGrid3.RowCount:=N+1;

{BBoA B NEBYI0 BEPXHIOO S4eliKy Tabnuvubl Ha3BaHNs maccusa}
StringGrid1.Cells[0,0]:='MaccuB A:";

StringGrid2.Cells[0,0]:='MaccuB B:";

StringGrid3.Cells[0,0]:='MaccuB Y:";

{BanonHeHve BepxHero v NeBoro cTonbLOB NOACHAIOLLMMMN NOANNCAMU}
fori:=1to N do begin

StringGrid1.Cells[0,i]:=" i= "+IntToStr(i);

StringGrid1.Cells[i,0]:=" j= "+IntToStr(i);

end,;
end;

procedure TForm1.Button1Click(Sender: TObject);

begin
N:=StrTolnt(Edit1.Text);

{3apaHve yncna cTpok 1 ctonbuos B Tabnuuax}
StringGrid1.ColCount:=N+1;
StringGrid1.RowCount:=N+1;
StringGrid2.RowCount:=N+1;
StringGrid3.RowCount:=N+1;

{BanonHeHve BepxHero v NeBoro CTonbLOB NOACHSIOLLMMM NOANUCAMM}
fori:=1to N do begin

StringGrid1.Cells[0,i]:=" i= "+IntToStr(i);
StringGrid1.Cells[i,0]:=" j= "+IntToStr(i);
end;

end;

procedure TForm1.Button2Click(Sender: TObject);
vars: extended;
begin
{BanonHeHne maccuBa A anemeHTamu n3 Tabnuubl StringGrid1}
fori:=1to N do
forj:=1to N do
Ali,j]:=StrToFloat(StringGrid1.Cells]j,i]);
{8anonHeHve maccusa B anemeHtamun 13 Tabnuubl StringGrid2}
fori:=1to N do
B[i]:=StrToFloat(StringGrid2.Cells[0,i]);
{YmHoxeHne maccmsa A Ha maccus B}
for i:=1 to N do begin
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s:=0;
for j:=1 to N do s:=s+A[i,j]*B[j];
Y[il:=s;
{BbiBOA pe3ynbTaTa B Tabnuuy StringGrid3}
StringGrid3.Cells[0,i]:=FloatToStrf(y[i], fffixed,6,2);
end;
end;
end.

HUnousuoyanvuvie 3a0anus

Hwxe npuBenenst 15 BapuanToB 3amad. [lo ykasanuro mperomaBatenst BRIOEpUTE CBOE WHAWBHIY-
aIbHOE 3aJlaHue. YTOUHHUTE YCIOBUE 3aJlaHMs, KOJMYECTBO, HAUMEHOBAaHME, THUIBI HCXOAHBIX JaH-
HBIX. B COOTBETCTBMM C 3THUM YCTaHOBHUTE KOJMYECTBO BH3YaJbHBIX KOMIIOHEHTOB B (JOpME.

Bo Bcex 3amaHusIX CKaJsIpHBIE NIEPEMEHHBIE CIIEAYET BBOAUTH ¢ IoMollbio komnoneHTa TEdit ¢ co-
OTBETCTBYIOIIUM IOSCHEHHEM B Buae kommnoHeHTa TLabel. CxaysipHblii pe3yapTaT BBIBOIUTH B BHIE
kommonenTa TLabel. MaccuBsl mpenctaBnste Ha popMme B Buae kommoHeHToB TStringGrid, B koTopbix 0-
i cronben u 0-yr0 CTPOKY HCIIONB30BATh UIsI OTOOPaKEHUS! HHAEKCOB MAacCHBOB. BbIuMcieHUs BBI-
HOJIHATH TI0CJIE HaXKaTUsI COOTBETCTBYIOLINX KHOIIOK BU3yaJbHOTO KOMIOHEHTa MainMenu.

1. 3agana matpuna pasmepom NxM. [lonydnTs MaccuB B, IPUCBOMB €ro k-My 3JIEMEHTY 3Ha4YeHHE
0, ecru Bce 27IeMEHTBI k-TO CTONOA MAaTPHUIIBI HYJIEBbIE, U 3HaUCHHE | B IPOTUBHOM clydae.

2. 3amana matpura pazmepoM N*xM. [lomyanTts MaccuB B, MPUCBOUB €ro k-My dJIeMEHTY 3HadeHue 1,
€CJIM 3JIEMEHTBI k- CTPOKU MaTpPHULBI YIIOPSIAOYEHBI 110 YObIBaHMUIO, U 3HaueHHe () B IPOTUBHOM Cllydae.

3. 3agana matpurna pazmepom NxM. [lomyuuTs MaccuB B, IPUCBOUB €ro k-My 3HaueHue 1, ecnu k-5
CTpOKa MaTpHIIbl CHMMETPHUYHA, U 3HaueHHe 0 B IPOTUBHOM Cllydae.

4. 3agana matpuna pazmepoM NxXM. OnpenenauTs k — KOTHYECTBO «OCOOBIX)» AIIEMEHTOB MaTpPHIIBI,
CUHTAsI AIIEMEHT «OCOOBIMY, €CJIM OH OOJIbIIIE CYMMBI OCTABHBIX AJIEMEHTOB CBOETO CTOJIOIIA.

5. 3amana matpuna pasMepoM NXM. Onpenenuth k — KOJIMYECTBO «OCOOBIX» 3JIEMEHTOB MaTPHIIBI,
CUMTasi JIEMEHT «OCOOBIM», €CIIM B €r0 CTPOKE ClIeBa OT HEro HaxXOIATCS 3JIEMEHTHI, MEHBLINE €ro, a
crnpaBa — OoJbIIHe.

6. 3amana cuMBOJIbHAA MaTpuiia pazmepoM NXM. Onpenenuts k — KOIUYECTBO PA3IUIHBIX AJIEMEH-
TOB MaTPHIIBI (T.€. IOBTOPSIIOLINECS JIEMEHTHI CUUTATh OAUH pa3).

7. Jlana matpuia pazmepom N XM. YHOPSIOYHATE €€ CTPOKH 10 HEYOBIBAHHUIO WX MEPBBIX 3JIEMEHTOB.

8. lana matpuiia pazmepoM NXM. YIOPSI0YUTh €€ CTPOKH 110 HEYOBIBAHUIO CYMMBI UX JICMEHTOB.

9. lana marpuua pazmepoM NxM. YIOPSAOUUTH €€ CTPOKH MO HEyObIBAHUIO MX HAUOOJBIINX 3JIe-
MEHTOB.

10. OnpenenuTs, SBISIETCA U 33/1aHHAs KBaJpaTHas MaTpULIA 1-TO MOPSIKa CHMMETPUYHONH OTHOCH-
TEJIbHO MTOOOYHOM JHaroHaIH.

11. Ins matpunsl pazmepoM N XM BBIBECTH Ha 9KpaH BCE €€ CEUIOBBIE TOYKH. DJIIEMEHT MATPHIIBI
Ha3bIBAETCS CEAJIOBOM TOUKOW, €CIIM OH SBISIETCS HAUMEHBIIMM B CBOEH CTPOKE W OJHOBPEMEHHO Hau-
OOJIBIINM B CBOEM CTOJIOIE, MK Ha00OPOT.

12. B martpulie n-ro nopsiika epecTaBuTh CTPOKH TaK, YTOObI Ha IIaBHOM TUAroHalId MaTpPHUIBI Obl-
JIM PACIIONIOKEHBI AJIEMEHTHI, HANOONbIINE IO a0COIIOTHON BEJIMUMHE.

13. B marpuiie n-ro nopsjika HalTH MaKCUMAaJbHBIA CPeU 3JIEMEHTOB, JIEKAIUX HIDKE MOOOYHOMH
JIMaroHAIIN, 1 MUHUMAITBHBIN CPeIi SJIEMEHTOB, JIeXKAINX BBIIIC TITABHOW AUaroHalH.

14. B marpurie pazmepom N XM MOMEHATH MECTaMU CTPOKY, COJEPKAIIYI0 3JEMEHT C HanOOJIBIINM
3HAYEHUEM, CO CTPOKOH, coJiepkKalleil 2IIEMEHT C HAMMEHbBIIIUM 3HAYEHUEM.

15. Y3 matpuibl #-TO TIOPSIKA TMOJYYUTh MATPHILy MOpPSAKa 7 — | TMyTeM yAaJeHusl U3 MCXOIHOMH
MaTpHIbI CTPOKH U CTOJIOIA, HA TEPECEUCHNH KOTOPBIX PACIIONOKEH 3JIEMEHT ¢ HauOOJBIINM 110 MOIY-
JII0 3HAYCHHEM.

IHpaxmuueckasn paboma 8. MeToabl ONTHMAIBHOI 00pPadOTKH TEKCTOBOI HHpOpMAaLUI

L]env pabomei: n3yunTth npasuiia padotsl ¢ kommnoneHtaMu TListBox u TComboBox.

Kopotkre cTpoku nmeroT GpuKcHpoBaHHOE KoiMHuecTBO cMMBOJIOB. CTpoka ShortString moxer co-
nepxatb 255 cumBoiioB. Ctpoka String[N] MoxeT comepkath N CHMBOJIOB, HO He Oosiee 255. IlepBrhrit
0aliT 3TUX NEPEMEHHBIX COJEPIKUT JUIMHY CTPOKH.

Hnunnas cmpoxa muna String

[Tpu pabote ¢ ITUM TUIIOM JIaHHBIX MMaMSATh BBIACISIETCS IO MEpe HEOOXOIUMOCTH (JMHAMHYECKH) U
MOJKET 3aHUMATh BCIO IOCTYITHYIO IpOrpaMMme namsiTh. BHauane KoMIuiIsTop BbLACISIET AT IEPEMEHHOM
4 Oaiita, B KOTOPBIX pa3MellacTcs HOMEp SUEHKM MaMsTH, HaYMHAas C KOTOpPOM OyneT pacrojaraTbes
CHUMBOJIbHas1 CTpPOKa. Ha »sTame BBIIOJIHEHUS nmporpamMmma onpeacIsacT HeO6XO}II/IMyIO JJIMHY HOETOYKH
CHMBOJIOB M 00paIaeTcs K siipy ONEepanMoOHHOW CHCTEMBbI ¢ TpEOOBaHUEM BBIIEIUTh HEOOXOIUMYIO IMa-
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MSITb.

Ulupokas cmpoxa muna WideString BBefieHa i 00€CTIEUCHHUS] COBMECTUMOCTH C KOMIIOHEHTaMH, OC-
HoBaHHBIMK HAa OLE-texHonorun. Ot Tuma String oTIWYaeTCs TOIBKO TEM, YTO YIS MPEACTABICHHS KaX-
JIOr0 CMBOJIa UCIIOJIb3YETCs HE OJIUH, a J1Ba OaiiTa.

Hynv-mepmunanvnas cmpoxa muna PChar npeacrapisieT co00# LIENOYKY CUMBOJIOB, OTPaHUYEHHYIO
cumBosioM #0. MakcuManpHasi JJIMHa CTPOKM OIPaHHMYEHAa TOJBKO JOCTYIHOW IpOrpaMMe HaMAThIO.
Hynb-TepMuHabHBIE CTPOKH MIUPOKO HCIIONB3YIOTCS Tpu oOpameHusx k API-¢pyakmusam Windows (API
— Application Program Interface — nnTepdeiic npuKIagHBIX IPOrpamMMm).

IIpeocmasnenue cmpoku 6 uoe Maccuea CUMeoN08

Ctpoka MOXeT OBbITh ONKCcaHa Kak MacCHB CUMBOJIOB. Eciin MaccuB MMeeT HyJIeBYIO IPaHHILy, OH CO-

BMecTuM ¢ Tunom PChar.
Var
MasS : array[1...100] ofChar;

B omiinune ot HyJb-TEPMHUHANIBHONW CTPOKH 3[1€Ch AJMHA UMeET (PUKCHPOBAaHHOE 3HAUYCHHUE U HE MO-
JKET MEHSITHCS B IIPOLIECCE BBIMOIHEHHS TPOTPAMMBI.

Komnonenm TListBox

KommonenT TListBox mpeacTasisieT co0oit CITUCOK, AIEMEHTHI KOTOPOTO BBIOUPAIOTCS TPH ITOMOIITH
KJIaBHATYpbl WK MbIIIKA. CIOHCOK 3IIEMEHTOB 3ajaeTcsi cBOHCTBOM Items, metoasl Add, Delete u Insert
KOTOPOTO UCHONB3YIOTCS [UIsl J0OaBIeHNs, yaleHns 1 BcTaBku cTpok. O0bekT Items (TString) xpanut crpo-
KM, HaxopsIuecs B cnucke. s onpenesieHusi HOMepa BBIIEIEHHOTO 3JIEMEHTa MCIOJIb3YeTCsl CBOMCTBO
ItemIndex.

Komnonenm TComboBox

KomoOuraupoBanssiii cimcok TComboBox mpencraBmser coboit komOuHammto crucka TListBox u
penakropa TEdit, mo3TOMy npakTH4eCKH BCE CBOMCTBA 3aMMCTBOBAHBI Y ATHX KOMIIOHEHTOB. J[7151 paboThI
C OKHOM PeJaKTHPOBaHMA UCTIONb3yeTcs: cBoicTBO Text kak B TEdit, a myis paboTsl co criuckoM BeIOopa —
cBoiicTBO Items kak B TListBox. CymecTByeT msaTh MoIu(HUKAIMKA KOMIIOHEHTa, OMPEACISIEMBIX €ro
cBoiictBoM Style. B momudukanuu csSimple cnricok Bcerfa pacKpsIT, B OCTAIBHBIX OH PaCKPHIBAETCS
NocJie HaKaTHs KHOIIKY CTIpaBa OT PEAAaKTOpa.

Komnonenm TBitBtn

Kommnonent TBitBtn pacmonoxen Ha crpanuiie Additonal manuTpsl KOMIOHEHTOB U TIPEICTABISIET
c000i1 pa3HOBUAHOCTH CTaHAApTHOH KHOMKH TBotton. Ero oTnmunrensHast 0coOOEHHOCTh — HAJMYHE pac-
TPOBOT'O M300paKeHHsI HAa TIOBEPXHOCTH KHOIKH, KOTOpoe ompezensercs cBoiictBoM Clyph. Kpome Toro,
umeeTcst cBoicTBO Kind, koropoe 3amaer ogay u3 11 craHmapTHBIX pa3HOBHAHOCTEH KHOMOK. Hakarme
moboi u3 Hux, kpome bkCustom u bkHelp, 3akppiBaeT MogaibHOE OKHO M BO3BpAIlaeT B IIPOTPAMMY pe-
synpTar mr¥** (Hanpumep, bkOk — mrOk). Knonka bkClose 3akpbiBacT T1aBHOE OKHO W 3aBepIaeT pa-
00Ty MpOrpaMMBl.

Obpabomxa cobvimuil

0060 Bcex MPOUCXOIAIIMX B CUCTEME COOBITUSX, TAKUX KaK co3laHue (HOPMbI, HAKaTHE KHOIKH MbI-
1M WIK KJIABUATYPBI U T.J1., sipo Windows HH(GOpPMHpPYET OKHA ITyTeM IMOCBUTKH COOTBETCTBYIOIIMX CO0O0IIIe-
Huil. Cpena Delphi no3Bonser npunumate 1 006padaThiBaTh OONBLUIMHCTBO TaKUX cooOmeHud. Kaxaprii
KOMITOHEHT COZIEPKHUT 00paboTUMKu coodueHnii Ha cTpanuie Events nHcnekropa oObeKTOB.

Hiist co3nanmst 00paboTunKa cOOBITHSI HEOOXOAMMO PACKPBITh CITUCOK KOMIIOHEHTOB B BEpPXHEW yac-
TH OKHa MHCIIEKTOpa 0OBEKTOB M BHIOpAaTh HEOOXOJUMBIH KOMITOHEHT. 3aTeM Ha cTpaHule Events Haxa-
THEM JIEBOW KIJIABUIIIM MBIIIY BEIOpATh 00paOOTUMK M JBAXKIIBI IIEIKHYTH IO €ro JIeBoil (0enoi) yactu. B
otBeT Delphi akTHBH3HpYET OKHO TEKCTa MPOTPaMMBI U MOKAXKET 3ar0TOBKY MPOLEAYPhl 00pabOTKH BBI-
OpaHHOTO COOBITHSI.

Kaxnpiii KOMIOHEHT uMeeT cBoii Habop oOpaboTunkoB coObiTH. Hambonee yacto mpumeHsieMbie
COOBITHS TIpE/ICTaBICHBI B Ta0I. 8.1.

Tabmmma 8.1
Yacto npumensiemble coObitus B Delphi
CoOpiTHe Omnwncanue coObITHS
OnActivate dopMa nosydJaeT 3T0 COOBITHE MPU AaKTUBAIIUN
OnCreate Bosnukaer mpu coszmaHun (OpMBI (KOMIOHEHT

TForm). B o6paboTunke JaHHOTO COOBITHS CIEIyeT
3a1aBaTh AEWCTBUS, KOTOPBIE JTOJDKHBI MIPOMCXOIUTH B
MOMEHT CO3JaHHs (OpPMBI, HAIIPUMEP YCTaHOBKa Ha-
YaJbHBIX 3HAUCHHU I

OnKeyPres Bo3Hukaer npu HakaTUM KHONIKM Ha KJIaBUATYpeE.
S ITapametp Key umeer tun Char u comepxur ASCII—
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KOJI Ha)kaTol kiaBuimm (kiaBumia Enter kimaBuaTypsl
nMeeT kox #13, xnasuma Esc — #27 u 1.1.). OOBI9HO
9TO COOBITHE HCIIOJB3YETCS B TOM CIIydae, Korjaa HeoO-
XOJIIMa PEaKIUsl Ha HaJKaTHe OJTHOW M3 KJIABUIII

Bo3HHUKaeT NpH HAXKATHU KJIABUIIM HA KIaBHATY-
pe. O6paboTunk 3TOr0 COOBITHA MONy4aeT WH(OpMa-
LU0 O HAKATOW KIIABHIIE M COCTOSHMU KiaBuil Shift,
Alt u Ctlr, a Takke 0 HaxkaTol KHOIKe MbImu. WH-
(dopmanus 0 KiaBuIle IrepepaeTcs napamerpom Key,
KoTOpbId nmeet i Word

SBnsiercst mapHbIM coObiTHeM Ut OnKeyDown u
BO3HHUKAET NPH OTIYCKaHUH PaHee HAKATON KJIABUIIN

Bo3zuukaer IpHU Ha’)KaTUU KHOIIKW MBIIINU B obuac-
TH KOMIIOHCHTA

O
Onmcanue COOBITHS

KoH4aHue Ta0II. 8.1

OnKeyDo
wn
OnKeyUp
OnClick
CoOpiTHe
OnDblClic
k

BosHukaet mpu ABOHHOM HaXKaTHW KHOIKY MBIIITH
B 00J1aCTH KOMIIOHEHTA

[Ipumep HanucaHusi IPOrpamMmsl
3ajaHue: HanmyMcaTh NporpamMmy IMOJCYETa Yncia CIOB B IPOU3BOJIBHOM cTpoke. B kauecTse
pazaenurens MOXKeT ObITh J1r000e uucio npodenoB. [[i1s BBoga CTpOK U pabOThI C HUMHU HC-
nosib3oBatk TComboBox. BBoj cTpoku 3akaHuuBaTh HakatreM KiaBumu Enter. J[7ist BEIXo-
Jla U3 MpOTrpamMMbl UCTIONB30BaTh KHOMKY Close.
OxHo muanora 6yaet umeth Buf (puc. 8.1).

/* Natopatopran patora N5

P =

TLab
Beequre cmcmw/_/rr_ ol
=
CrOBKD CAOE B 3TOM NPEAAGHEHHM TComb
TLabel

?’//— TLabel
Hucno cnoe & BeiensHHOR CTpOKE: |

T

Tekct nporpamMmmsl.
unit tema6;
interface

Puc. 8.1. OkHo ananora nporpamMmmsl

uses Windows, Messages, SysUtils, Classes, Graphics, Controls, Forms, Dialogs,

StdCtrls, Buttons;
type

TForm1 = class(TForm)
Label2: TLabel;
Label3: TLabel;
BitBtn1: TBitBtn;
ComboBox1: TComboBox;
Label1: TLabel;

procedure FormActivate(Sender: TObject);

procedure ComboBox1KeyPress(Sender: TObject; var Key: Char);
procedure ComboBox1Click(Sender: TObject);

private { Private declarations }
Public  { Public declarations }
end;
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var

Form1: TForm1;
implementation

{$R *.DFM}
// OBbpaboTka cobblTnA akTUBU3aLmn hOpMbI
procedure TForm1.FormActivate(Sender: TObject);
begin

ComboBox1.SetFocus; /I Mepepavadokyca ComboBox1

end;

/I ObpaboTka CObbITUS HAXATUSI NIEBON KIABULLW MbILLK
procedure TForm1.ComboBox1KeyPress(Sender: TObject; var Key: Char);
begin
if key=#13 then begin /I Ecnnnaxataknasuwa Enter, To...
ComboBox1.ltems.Add(ComboBox1.Text);

/I CTpoka 13 okHa pefakTupoBaHus

// 3aHOCKTCA B CNUCOK BbIGOpa

ComboBox1.Text:="; /I OuncTka OKHa pefakTUpoBaHNs
end; end;

procedure TForm1.ComboBox1Click(Sender: TObject);

var st : string;

n,i,nst,ind: integer;

begin
n:=0; /I CoaepXnT 4mcro cnoe
ind:=0;

nst:=ComboBox1.ltemindex;
/I OnpepeneHne Homepa BbIGPaHHOWM CTPOKM
st:=ComboBox1.ltems[nst];

/I 3aHeceHne BbIOpaHHOW CTPOKU B MEPEMEHHY!O st

for i:=1 to Length(st) do begin

/I TIpoCMOTp BCEX CMMBOSIOB CTPOKU St

caseindof
0 : if st[i]<>' " then begin
/I Ecnn BCcTpeTuncsa cumson nocne npobena
ind:=1;
n:=n+1;
/I Yvcno cnoB yBenuUMBAaETCS HA eQNHULY
end;
1 :if st[i]=""' then ind:=0;
/I Ecnn BcTpeTuncsa npoben nocne cMBONOB
end;
end;

Label3.Caption:=IntToStr(n);

/I BeiBOA 4ncna cnos B Label3
end; end.

Unousuoyanvuvie 3a0anus
Bo Bcex 3amanmsx (Ta01.8.2) uCXOMHBIE NaHHBIE CeIyeT BBOJUTH C TOMOIIBI0 KoMmroHeHTa TEdit B
komroneHT TListBox nm6o ¢ momoimisio cBoiictBa Text B cBoiicTBO Items xommnonenTa TComboBox.
BBOJ CTPOKM 3aKaHUMBATh HaXkaTUEM KiaBulM Enter. J{ns BeIXoAa U3 IPOrpaMMbl UCIIOJIb30BATh KHONKY
Close. Jlns pac4eToB BBOJUTH HECKOJIBKO PA3IIUNIHBIX CTPOK.

Tab6muma 8.2
WuauBuayanbHbIC 3aaHUs

BapuanT 3anaHne

Jana cTpoka, cocTosmas u3 rpynn Hysei u enuHui. Kax-
1 |nmast rpymma oTAensieTcst OT APYrodl OJHMM WIJIM HECKOIBKHMH
npobenamu. HaifTi KomdecTBo rpyIn ¢ ImAThI0 CHMBOJIAMH

2 [Hana cTpoka, cocrosiuiasi U3 Tpynmn Hyjied u equnui. Haii-
TH 1 BBIBECTH Ha HKPaH CaMyl0 KOPOTKYIO IpYIILy
3 Mana ctpoka, cocrosmmas U3 rpynn Hynei u eauaun. Iloa-

CYNTATh KOJIMYECTBO CHMBOJIOB B CAMOH JUIMHHOM TpynIe

[Hana cTpoka, cocrosiuias U3 rpynmn Hyjied u equnui. Haii-
4 | TH ¥ BBIBECTH Ha 9KpaH TPYIMIBI C YETHBIM KOJIMYECTBOM CHM-
BOJIOB

Jana cTpoka, cocTosmas u3 rpynn Hynei u equaun. Iox-
5 |cuuTaTh KOJIMYECTBO €JUHHUI] B IPYNINAaX ¢ HEYETHBIM KOJINYECT-
BOM CUMBOJIOB

Hana ctpoka, cocrosimasi u3 OykB, IHQp, 3ansiThIX, TOUEK,
¢ |3Haxos “+” n “—“. BRIOETUTh MOACTPOKY, KOTOpasi COOTBETCT-
BYET 3alHCH IIEJI0T0 Yucia (T.e. HAYWHAETCS CO 3HaKa “+” win
“-” ¥ BHYTPHU HOACTPOKU HET OYKB, 3aIATHIX H TOUYCK)

Jana cTpoka CMMBOJIOB, cocTosmas u3 OykB, nudp, 3amsi-
7 | THIX, TOYEK, 3HAKOB ‘“+” M “-”. BBIACTUTH TIOJACTPOKY, KOTOpast
COOTBETCTBYET 3allMCH BENIECTBEHHOTO 4YHCIa C (PUKCHPOBAaH-
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BapuanT

3anganue

HOM TOYKOH

JaHa cTpoka CUMBOJIOB, cOCTOsIIAas U3 OyKB, nuQp, 3ams-
TBIX, TOYEK, 3HAKOB “+” U “—”. BpIIEAUTh MOACTPOKY, KOTOpas
COOTBETCTBYET 3allUCH BELIECTBEHHOI'O YHWCJIAa C IUIaBAIOMICH
TOYKOU

JlaHa cTpoka CUMBOJIOB, COCTOSINAs U3 IPOU3BOJIBHBIX Jle-
CATUYHBIX (P, pa3aeneHHbIX nmpodenamu. BeiBecTn Ha 3KpaH
YHUCJIa TON CTPOKU B NOPSIKE BO3PACTAHUS UX 3HAUYECHUH

Bapuant

3amanue

10

JlaHa CTpoka CHMBOJIOB, COCTOSIIAas W3 IIPOH3BOIBHOTO
TEKCTa Ha aHIJIMHCKOM S3BbIKE, CJIOBa pa3jelieHbl IpoOeIaMu.
3aMeHnTh OYKBBI JIATHHCKOTO ayipaBUTa Ha COOTBETCTBYIOLIHE
M OYKBBI pyccKoro andaButa

11

Jlana cTpoka CHUMBOJIOB, COCTOSINAs U3 NPOU3BOIBHOTO
TEKCTa Ha aHTJIMHCKOM S3bIKE, CJIOBA pa3aeieHbl NpodenaMu.
BriBecTu Ha 3KpaH cJI0Ba 3TOTO TE€KCTa B MOPSIKE, COOTBETCT-
BYIOULIEM JIATUHCKOMY ajaBuTy

12

JaHa cTpoka CHMBOJIOB, COCTOSIIAs W3 MPOU3BOIBHOIO
TEKCTa Ha aHTJIMHCKOM SI3bIKE, CJIOBa pa3jelieHbl IpoOeIaMu.
[TomeHATP MecTaMH TIEPBYIO M IOCIEIHIOI OYKBBI Ka)kKIOTO
clIoBa

13

I[aHa CTpOKa CHMBOJIOB, COCTOAIIAsA M3 MNPOU3BOJILHOTO
TEKCTa Ha aHTITHHCKOM SA3BIKE, CJIOBA Pa3JCJICHbI np06enaMH.
BriBecTn Ha OKpaH HOpHI[KOBBIﬁ HOMCp CJIOBA MHHUMAJIbHOM
JUIMHBI 1 KOJTMYCCTBO CMMBOJIOB B 3TOM CJIOBEC

14

JaHa cTpoka CHMBOJIOB, COCTOSIIAs W3 HPOU3BOJIBHOIO
TEKCTa Ha aHTJIIMHACKOM SI3bIKE, CIIOBA pa3felieHB mpobdernamu. B
Ka)KJIOM CJIOBE 3aMEHUTH NEPBYIO0 OYKBY Ha MPOMUCHYIO

15

JlaHa cTpoka CHMBOJIOB, COCTOSINAs W3 NPOU3BOIBHOTO
TEKCTa Ha aHTJIMHCKOM SI3bIKE, CJIOBa pa3zeiieHbl HpoOeIaMu.
VYnanute nepBele k CIOB U3 CTPOKH, CABHHYB Ha UX MECTO IO-
CJEyIOIIME CI0Ba CTPOKH

Ipaxmuueckasn paboma 9. OnTHMA/ILHOE MOCTPOEHHE CTPYKTYP JaHHBIX
Lenv pabomei: n3yunTh npasuina padbotel ¢ komnonentamu TOpenDialog u TSaveDialog. Ha-
MUcaTh NPOrpaMMy € UCTIONB30BaHNUEM (PANIOB U IaHHBIX TUIIA 3aIIUCh C ONTUMAIBLHON CTPYKTYpOH JaH-

HBIX.

3amnuck — 3TO CTPYKTYpa AaHHBIX, O6’beIlI/IH$IIOHIa$I QJIEMCHTBI OJJHOT'O WJIM Pa3JIMYHBIX THUIIOB, HA3bI-
,Z[O6HBI AJI1 CO34aHUuA CTPYKTYPUPOBAHHBIX 0as3 JAaHHBIX C PAa3HOTUIIHBIMHU

BacMbI€ IIOJISIMH. 3aIUCH Yy
QJICMCHTAMHU, HAIIPUMCD:

Obwue ceedenus

Type {OOBsBICHNE THIIA 3ATIHCh }

TStudent = record
Fio: string[20];
Group: integer;

{ITore DO}
{ITome HOMEpa CTyI. TPYIIIIHI }

Ocn: array[1..3] of integer; {ITonemaccuBaoICHOK }

end;
Var

Student: TStudent; {OO0bsBICHNE TEPEeMEHHON THIIA 3aITUCh }

JIOCTYH K KaXXIOMY IIOJI0 OCYHIECTBJIACTCA YKa3aHUEM MMCHH 3allMCH W I10JId, pa3AacJICHHBIX

TO‘IKOP’I, HaIlpuMmep:

Student.Fio:= ‘UBanoB A.1.’;

{BHeceHue naHHBIX B

TI0JIs 3aITHCH }

Student. Group:=720603;

I[OCTYH K IIOJIAM MOKHO TAaKXXC OCYHICCTBJIATH IIPHU ITOMOIIU OIi€paTopa with:

With Student do
Begin
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Fio:= ‘lIBanoBA.1.’;
Group:=720603;
End;

Pabota ¢ daitnamu
daiin — 3T0 UMEHOBaHHAasi 00JIaCTh JaHHBIX HA BHEIIHeM Qu3ndeckoMm Hocutene. B Object
Pascal paznuuarot Tpu Buaa ¢GailioB B 3aBUCUMOCTH OT CIIOCO0A UX OPTaHU3allMU U JOCTYIa
K DJIEMEHTaM: TeKCTOBBIC, THITM3UPOBAHHBIC U HETHITU3UPOBAHHBIC.
TexcrToBo#i (aiin — 3To Qaiin, cocrosmmii U3 cTpok. [IpuMepom TeKCTOBOTO (haiiia MOXKET
cyxuTh (aitn ucxoaHoro Tekcra nporpammbl B DELPHI (pacmmpenue *.pas). Jlns pabotsl
C TEKCTOBBIM (hailloM MOJDKHA OBITH OMMCAaHA COOTBETCTBYIOLIAs (ailyioBas MmepeMeHHas:
Var F: TextFile;.
TunusupoBaHHble (ailjibl UMEIOT CTPOTO 33/JIaHHYIO UX ONHMCAHHEM CTPYKTYpY, KOrja BCe
3JIEMEHTHI IMEIOT (PUKCUPOBAHHBIN U OJJMHAKOBBINA pa3Mep. ITO CBOWCTBO TUITM3UPOBAHHBIX
(baiiioB MO3BOJIAET MOJTYYUTH AOCTYH K JIFOOOMY KOMITOHEHTY (hailiia o ero mopsiiKOBOMY
HOMeEpY. DJIEMEHTaMH Takoro Qaiiya sBJISIOTCS, KaK MPaBwiio, 3anucu. B onucanuu daiino-
BOH nepeMeHHOU yka3biBaeTcs ee Tun: Var F: TStudent;.
HerunusupoBanuseiii daiin — 310 ¢aiisi, B KOTOPOM JIaHHBIE HE UMEIOT OINPEIEIICHHOTO THIIA
U paccMaTpUBAIOTCS KakK IMOCIEeNIOBATEeIbHOCTh OaiiT. MaitoBas mepemMeHHasi 00BsIBISAETCS:
Var F: File;.
[Topsimok paGoTHI ¢ (ailiaMu CIIeTyFOLITHIA:

AssignFile(F, ‘Filename.txt’);
/I CBsi3biBanue GaitnoBoil nepemeHHon F
/I ¢ umeHeM nuckoBoro ¢aina “Filename.txt”
Rewrite(F);
// Coznanne HOBOTO MiH oTKphITHE (Reset(F);)
// yxe cymiecTByroliero Qaiina

Read(F, Stud);
// Yrenue naHHbIX U3 Qaiiia nwin
// 3anucn (Write(F, Stud)) B daiin

CloseFile(F); // 3akpeiTue Qaiina
[Toanporpammsl paboTsl ¢ (aiinamu
AssignFile(var F; FileName: string) — cBsi3piBaeT (aiiinoByro nepemennyto F u ¢aitn ¢ ume-
HeM FileName.
Reset(var F[: File; RecSize: word]) — oTkpbIBaeT cymiectByrouii ¢aiin. IIpu oTkpeITHH He-
Tunu3upoBaHHoro ¢aiina RecSize 3agaet pasmep snemenTta daina.
Rewrite(var F[: File; RecSize: word]) — co3naet u oTKpbIBaeT HOBBIH (haili.
Append(var F: TextFile) — oTkpbIBaeT T€KCTOBOW (paily AJis1 JONMHUCHIBAHUS TEKCTa B KOHEIl
¢aiina.
Read(F,v1[,v2,...vn]) — uyTeHne 3HAYCHHUI MEPEMEHHBIX HAYMHAS C TEKYIIEH MO3WUIUU JJIs
TUIU3UPOBAHHBIX (ailsIOB U CTPOK JUISl TEKCTOBBIX.
Write(F,v1[,v2,...vn]) — 3anuchk 3Ha4eHU NMEPEMEHHBIX HAUMHAS C TEKYIIEH MO3UIIMH IS
TUIU3UPOBAHHBIX (AIJIOB U CTPOK /ISl TEKCTOBBIX.
CloseFile(F) — 3akpbiBaeT paHee OTKpBITHIN (aiii.
Rename(var F; NewName: string) — mepeMMeHOBBIBaET HEOTKPHITHIN (hailn r000ro Tuna.
Erase(var F) — ynanser HeOTKpBITHIH (aitn 1106010 THMA.
Seek(var F; NumRec: Longint) — ms HeTekcToBoro ¢aiinia ycTaHaBiIMBaeT yKas3aTelb Ha
a1eMeHT ¢ HomepoMm NumRec.
SetTextBuf(var F: TextFile; var Buf [; Size: word]) — nns TekcToBoro (aiina ycTaHaBIMBaeT
HOBBIN Oy(ep BBo/a-BbIBO/Ia 00BEMa Size.
Flush(var F: TextFile) — nemennennas 3anuch B ¢aiin cogepxumoro 0ydepa BBOAa—BbIBOAA.

59



Truncate(var F) — ype3aet ¢aiin, HaunHas ¢ TEKYIIEH MO3UITUH.

LoResult: integer — kox pe3yJsipraTa nocieIHel onepanyy BBOa—BbIBOA.

FilePos(var F): longint — 111 HETEKCTOBBIX (Dail;IoB BO3BpaIlaeT HOMEP TEKYIICH MO3UIIHH.
Ortcuer BeaeTcs OT HyJSL.

FileSize(var F): longint — a1 HeTeKCTOBBIX (PailyIoB BO3BpAIIAE€T KOJIUYECTBO KOMIIOHEHTOB
B (aiine.

Eoln(var F: TextFile): boolean — Bo3Bpamaer True, eciu TOCTUTHYT KOHEIl CTPOKH.

Eof(var F) ): boolean — Bo3Bpamaet True, eciiu qocTUTHYT KOHeI (aiina.

SeekEoln(var F: TextFile): boolean — Bo3Bpamaer True, eciiu mpoijeH NOCISTHUNA 3HAYH-
MBI CHUMBOJI B CTPOKE MJIH (paiije, OTIMYHBIN OT MpoOesia Mk 3HaKa TaOyIIsLuu.
SeekEof(var F: TextFile): boolean — To e, uro u SeekEoln, Ho 1151 Bcero daiina.
BlockRead(var F: File; var Buf; Count: word[; Result: word]), BlockWrite(var F: File; var
Buf; Count: word[; Result: word]) — cooTBeTCTBEHHO TpOLIEYphl YTEHUS M 3alMCH Tepe-
MenHoi Buf ¢ kommaectBom Count 6710KOB.

Kommnonents TOpenDialog u TSaveDialog

Komnonentsr TOpenDialog u TSaveDialog naxonstcs na crpanune DIALOGS. Bee xom-
MIOHEHTHI ATON CTPAHMIIBI SIBJISIOTCS HEBU3YaJIbHBIMH, T.€. HE BUHBI B MOMEHT Pa0OThI MPO-
rpaMMebl. [1o3TOMY BX MOXHO pa3MecTHTh B JitoOoM ynoOHOM Mecte popmbl. Oba paccmar-
pUBACMbIX KOMIIOHEHTa UMEIOT HJICHTUYHBIC CBOWCTBA U OTIMYAOTCS TOJIBKO BHEITHHM BU-
nom. [locie BbI30Ba KOMIIOHEHTA TIOSIBJISICTCS TUAJIOTOBOE OKHO, C IIOMOIIBIO KOTOPOTO BBI-
Oupaercst UMsI IPOrpaMMbl U TMYTh K HEW. B cilyyae yCHemrHoro 3aBepIeHHs TUajiora UMsl
BbIOpaHHOTO (paiia u MapmpyT moucka coxepxkarcs B cBoiictBe FileName. lns ¢puibTpa-
Uy (aityioB, 0TOOpakaeMbIX B OKHE MTPOCMOTPA, UCIIONIb3yeTcs cBoiicTBoO Filter, a s 3ama-
HUs pacmmpeHus ¢aina, B ciiydae, €ClIM OHO HE 3aJlaHO II0Jb30BaTeIeM, — CBOHCTBO
DefaultExt. Eciu Heo0OXOAMMO W3MEHHTH 3aroJiOBOK JHAJIOrOBOTO OKHA, HCIOJIb3YETCs
croiictBo Title.

[Tpumep HamEcaHUs IPOTPAMMBI

3amanue: HamucaTh IPOrpamMMy, BBOISIIYIO B (halil WIIM YUTAIONIYIO U3 (aiia BEIOMOCTh
aOUTYpPHEHTOB, CIABIIUX BCTYIHUTENBHBIC dK3aMeHbl. Kaxkias 3amuch JOJDKHA COJICPKATh
(dbaMuIHro, a TaKXKe OLEHKH MO (PU3UKe, MATEMAaTHKE U COYMHEHUIO. BhIBeCTH criucok abu-
TYPUCHTOB, OTCOPTHUPOBAHHBIN B IMOPSIKE YMEHBIIICHUS UX CPEJHEro 0ajuia, U 3arucarhb 3Ty
nH(}OpPMALIMIO B TEKCTOBOU (haids.

Hacrpoiika komnonentoB TOpenDialog u TSaveDialog

g ycranoBku komnoHeHToB TOpenDialog u TSaveDialog na ¢opmy Heobxoaumo Ha
ctpanuie Dialogs MEHIO KOMIIOHEHTOB IIETKHYTh MBIIIBE) COOTBETCTBEHHO MO MUKTOTpaM-

MaM W U MOCTAaBUTh MX B JIH000€ cBOOOIHOE MecTO (popMbl. YcTaHOBKA (puibTpa
MIPOU3BOIUTCS CIEAYIOUMM 00pa3oM. BbIOpaB COOTBETCTBYIOIIMI KOMITOHEHT, IBaKIbl
HIENKHYTHh TI0 TIpaBoil yactu cBoiicTBa Filter mucnekropa o6bekToB. [losiBuTcs okHo Filter
Editor, B 71€BOIf yacTH KOTOPOTO 3aMHUCHIBACTCS TEKCT, XapaKTEePU3YIOIIUNA COOTBETCTBYIO-
it GuibTp, a B mpaBoi yactu — Macky. J{is OpenDialod] ycTaHOBUM 3Hau€HUS Macku Kak
nokaszaHo Ha puc. 9.1. @opmar *.dat o3HavaeT, yTo OyayT BUIHBI Bee (Dailiibl C pacHIUpeHH-
em .dat, a popmat *.* — yTo OyayT BUAHBI BCe (ailybl (C TOOBIM UMEHEM U C JIFOOBIM pac-
HIUPEHHUEM).

Filter Editor | X]

Fiter Narne |Filter lil
P 3t 0 AHHBE st
Bee aitel A

b

ok | G | He |

Puc. 9.1. YcranoBka macok st OpenDialod
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st Toro 4roObl (haityi aBTOMaTHYECKH 3alUChIBAICS C pacmupeHueM .dat, B CBOHCTBE
DefaultExt 3anumem TpeGyemoe pacmupenue — .dat. AHAJIOTUYHBIM 00pa3oM HACTPOUM
SaveDialogl ays TekcToBoro ¢aitna (pacmmpenue .txt).

Pabota ¢ nmporpamMmoii

Ilocne 3amycka mporpaMMbl Ha BBIINOJIHEHHE IOSBUTCS JUAIOTOBOE OKHO MPOTPAMMBIL.
Knonka «BBectu 3amuch» BujaHa He Oyzner. HeoOxoauMo co3aarh HOBBIN (aiin 3amuced,
Ha)kaB Ha KHOIKY «Co03/1aTh» WIH OTKPBITh PaHEE CO3JaHHBIM, HAKaB KHONKY «OTKPBITHY.
[Tocne sToro craHet BUaHA KHOIKA «BBecTH 3amuce» U MOKHO OyJeT BBOIUTH 3amucu. [lpu
Ha)XaTUM Ha KHONKY «CopTupoBKa» OyneT MpoBeAeHAa COPTHUPOBKA BEJOMOCTU IO yObIBa-
HUIO cpeHero Oanjia M AUasoroBoe OKHO MPUMET BHJI Kak Ha puc. 9.2. 3areM npu HaXaTUu
Ha KHONKY «CoxpaHMTb» OyJIeT co3[aH TEKCTOBOM (ailsl, copepKaluii 0OTCOPTUPOBAHHYIO
BeoMOoCTb. Dailyl 3anucell 3aKpbIBACTCS OJHOBPEMEHHO C IIPOrPaMMOM IPH HAXKATHUHM HA
kHOTKY «Closey.

A Nab. paé. N6 cr. rp. 610205 Heanosa AA.

Puo. I

Dluenre
Marematiea |
Praiaa I

Comave | eecnissn |

1 3amanos Bagurs Cepreessn 4,33

2 Crmiprios Anekceil Hukonaesuy 4,00
3 Meanoe fnexcarap Hesnosus 4 00
4 Huronecksi Oner Cepreesun 387

[.‘ml _ﬁﬁml

Cosnars E Orepae

Puc.9.2. JlnanoroBoe 0OKHO IpOrpaMMbl
TexcT mporpammet.
unittema’;
interface
uses
Windows, Messages, SysUtils, Classes, Graphics, Controls, Forms, Dialogs,
StdCtrls, Buttons, ExtCtrls;
type
TForm1 = class(TForm)
Editl: TEdit;
Edit2: TEdit;
Edit3: TEdit;
Edit4: TEdit;
Labell: TLabel;
Label2: TLabel;
Label3: TLabel,
Label4: TLabel;
Label5: TLabel,

Memol: TMemo;
Button1: TButton;
Button3: TButton;
Splitter1: TSplitter;
Button5: TButton;
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BitBtn1: TBitBtn;

SaveDialog1: TSaveDialog;

Button2: TButton;

OpenDialog1: TOpenDialog;

Button4: TButton;

procedure FormCreate(Sender: TObject);

procedure Button1Click(Sender: TObject);

procedure Button2Click(Sender: TObject);

procedure Button3Click(Sender: TObject);

procedure Button4Click(Sender: TObject);

procedure Button5Click(Sender: TObject);

procedure BitBtn1Click(Sender: TObject);

procedure FormClose(Sender: TObject; var Action: TCloseAction);
private

{ Private declarations }

public
{ Public declarations }
end;
Type
TStudent = record
FIO: string[40]; /I Tlone®O
otc: array[1..3] of word; /I TlonemaccmBaoLeHOK
sball : extended; /I NMonecpegHerobanna
end;
Var
Fz : file of Tstudent; /| danntunasanvcb
Ft : TextFile; /I TekcToBOWaNN
Stud : array[1..100] of Tstudent; // MaccuB3anucen
nzap : integer; /I Homep3aanucu
FileNameZ, FileNameT : string; // Umsacanna
var

Form1: TForm1;
implementation
{$R *.DFM}
procedure TForm1.FormCreate(Sender: TObject);
begin
Edit1.Text:=";
Edit2.Text:=";
Edit3.Text:=";
Edit4. Text:=";
Memo1.Clear;
Button1.Hide; // CoenaTb HeBUAMMOM KHOMKy «BBecTu 3anvcb»
nzap:=0;
end;
procedure TForm1.Button1Click(Sender: TObject); /| BBeCTMHOBYO3aNMUch
begin
nzap:=nzap+1;
with stud[nzap] do begin
F1O:=Edit1.Text;
otc[1]:=StrTolnt(Edit2.Text);
otc[2]:=StrTolnt(Edit3.Text);
otc[3]:=StrTolnt(Edit4.Text);
sball:=(otc[1]+otc[2]+otc[3])/3;
Memo1.Lines.Add(fio+' '+IntToStr(otc[1])+' '+ IntToStr(otc[2])+' '+IntToStr(otc[3]));
end;
Write(fz,Stud[nzap]); /I 3anucbBdann
Edit1.Text:=";
Edit2. Text:=";
Edit3.Text:=";
Edit4.Text:=";
end;
procedure TForm1.Button2Click(Sender: TObject);
/I Co3paHuve HoBoro ¢haina 3anvcen
begin
OpenDialog1.Title :='"Co3gatb HOBbIV chaiin';
/I N3ameHeHwve 3aronoBka okHa guanora
if OpenDialog1.Execute then
// BeinonHeHue ctaHaapTHOro Ananora Belbopa umMexmn darina
begin
FileNameZ:= OpenDialog1.FileName;
/| Bo3BpalleHre UMeHU AUCKOBOro dhanna
AssignFile(Fz, FileNameZ);
/I CBsi3biBaHWe dpannosoi nepeMeHHoln Fz c nmeHem danna
Rewrite(Fz);
/I Co3pnaHuve HoBoro dhainna
end;
Button1.Show;
/I CoenaTb BUAMMOW KHOMKy «BBecTu 3anucb»
end;
procedure TForm1.Button3Click(Sender: TObject);
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/I OTKpbITbCYyLLECTBYOLWMNDANN
begin
ifOpenDialog1.Executethen
// BbinonHeHve ctaHaapTHOro Avarora Bbibopa nMmeHun darina
begin
FileNameZ:= OpenDialog1.FileName;
// BosBpalleHve nmeHn guckosoro danna
AssignFile(Fz, FileNameZ);
/I CBsi3biBaHMe dannosow nepemeHHon Fz ¢ nmerem danna
Reset(Fz);
/I OTkpbITWE CyLLecTBytoLLero daina
end;
while not eof(fz) do begin
nzap:=nzap+1;
Read(fz,stud[nzap]); /I YteHnesanucumsdarina
with stud[nzap] do
Memo1.Lines.Add(fio+' '+IntToStr(otc[1])+" '+IntToStr(otc[2])+' '+IntToStr(otc[3]));
end;
Button1.Show; /I CpenaTb BUAMMON KHOMKY «BBecTn 3anucb»
end,
procedure TForm1.Button4Click(Sender: TObject);
/I CopTupoBka 3anvcen
vari,j : word;
st : TStudent;
begin
for i:=1 to nzap—1 do
/I CopTupoBKka MaccrBa 3anucem
forj:=i+1 tonzapdo
if Stud]i].sball < Stud]j].sball then begin
st:=Stud[i];
Stud][i]:=Stud[j];
Stud[j]:=st;
end;
Memo1.Clear;
fori:=1 to nzap do
// BeiBoA, B OKHO Memo1 0TCOPTMPOBaHHbIX 3anucen
with stud[i] do
Memo1.Lines.Add(IntToStr(i)+' '+fio+' '+FloatToStrf(sball,fffixed,4,2));
end;
procedure TForm1.Button5Click(Sender: TObject);
/I CoxpaHeHu\e pe3ynbTaToB COPTUPOBKU B TEKCTOBOM (haline
var i:word;
begin
if SaveDialog1.Execute then
/I BeinonHeHue ctaHgapTHOro Ananora Belbopa uMexmn darina
begin
FileNameT:= SaveDialog1.FileName;
/| Bo3BpalleHnenmMeHuanckoBorodganna
AssignFile(Ft, FileNameT);
/I CBsibiBaHWe ¢harnoBow nepemeHHon Ft ¢ umeHem darina
Rewrite(Ft);
/] OTKpbITME HOBOrO TEKCTOBOrO hamna
end;
for i:=1 to nzap do
with stud[i] do Writeln(Ft,i:4,". ',fio,sball:8:2);
/I 3anuck B TeKCTOBON dharn
CloseFile(Ft);
/I 3akpbITe TekcToBoro davina
end,
procedure TForm1.BitBtn1Click(Sender: TObject);
begin
CloseFile(fz);
/I 3akpbITHe harna 3anucen Npu HaxaTum Ha kHonky «Close»
end;
procedure TForm1.FormClose(Sender: TObject; var Action: TCloseAction);
begin
CloseFile(fz);

// 3akpsiTue ¢aitna 3anuceit Npy HaXKaTUX HA KHOTIKY
end; end.

NunuBuayanbHbIe 3a0aHMS

Hwxe npuBenens 15 BapuanToB 3amay (tadi. 9.1). [1o ykazanuto nmpemnogaBaTesi BIOEpUTE
CBOE MHJUBUJIyaJIbHOE 3aJJaHUE. Y TOUHUTE YCIIOBHE 3aJaHusl, KOJIMYECTBO, HAUMEHOBAHUE,
TUIIBI HUCXOAHBIX MJAHHBIX.

B mporpamme mpeaycMOTpeTh COXpaHEHHE BBOAMMBIX JaHHBIX B Qailie © BO3MOXKHOCTH
YTEHUS U3 paHee COXpaHEHHOTO ¢aia.
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Pe3ynbTaThl BEIBOIUTE B OKHO MPOCMOTPA M B TEKCTOBOH (haii.
Tabmuua 9.1
WupuBuayansHbIe 3a1aHUsS

Bapuant 3ananne

B marasune opmupyeTcsi CIMCOK JHMII, 3alUCaBIIMXCS
Ha MOKYNKY TOBapa IIOBBIIEHHOrO crpoca. Kaxnas 3amuck
9TOTO CIHCKA COAEPKUT: MOpsAnKoBbeId HOMep, PUO, momarm-
HUIl afpec MoKymnaTeas U AaTy MOCTAaHOBKM Ha yueT. Y IaJuTh
U3 CIMCKa BCe MOBTOPHBIE 3anucy, nposepas OO u nomam-
HUM ajipec

Crucok ToBapoB, UMEIOIIMXCS HA CKIIaje, BKIIOYaeT Ha-
MMEHOBaHHE TOBapa, KOJUYECTBO €AMHUI] TOBapa, LEHy eIu-
2 |Hume! u naty nmoctyruieHus ToBapa Ha cknaja. BeiBectu B anda-
BUTHOM TOPSIZIKE CIIMCOK TOBAPOB, XPAHSIIUXCS OOJIbIIE MeCs-
113, CTOMMOCTh KOTOPBIX MpeBbImaet | MiH. pyo.
Jnis monmydeHust Mecta B OOILICKUTHH (POPMUPYETCS CHHCOK
CTyAEHTOB, KoTopwlii Bkmogaer PUO cryzeHTta, rpymmy,
cpemHuii Oayr, MOXox4 Ha WwieHa ceMbr. OOLIEKUTHE B TIEPBYIO
3 |ouepenp mpemocTaBsIeTCS TEM, y KOTO JOXO[ Ha YJI€HA CEMbHU
MEHBIIE ABYX MHHHUMAIBHBIX 3apIUIaT, 3aTEM OCTAIbHBIM B
TIOPSIIKE YMEHBIICHHUS cpefHero Oamna. BeiBecTn cimcok ode-
PEIHOCTH NPEJOCTABIICHUSI MECT B OOIICKUTHI
Bapuant 3amanue

B cnpaBouHOlf aBTOBOK3alla XpaHWTCS pPacIHCaHNC
JIBIKEHUST aBTOOycoB. [[isi kakmoro peiica ykasaHbl €ro
HOMep, THUIl aBTOOyca, MyHKT Ha3HA4YEHUs, BpeMs OTIIPaB-
JeHust ¥ npuObITHsL. BeiBecTn mMHpOpMaIuo o peiicax, Ko-
TOPBIMU MOKHO BOCIHOJIB30BAaTLCA JIA HpI/I6I)ITI/ISI B ITYHKT
Ha3HAaYCHHA paHbIIC 3aIaHHOTO BpEMCHU

Ha mexnyroponHoit ATC uHdopmarus o pa3roBopax
COJICPXKUT JaTy pa3roBOpa, KOJ M Ha3BaHHE TOPOAa, BpeMs
5 pasroBopa, Tapud, HoMep TenedoHa B 3TOM ropoje U HO-
Mmep TenedoHa aboHEHTa. BpIBecTH MO KakaoMy ropomy
o01iee BpeMsi pa3sroBOPOB C HUM U CyMMY

HNudopmanmst o coTpynHHKax (GHUPMBI BKIIOYACT:
®UO, TabenbHBII HOMEpP, KOJIWYECTBO IPOPaOOTaHHBIX
4acoB 3a Mecsll, moyacoBoi Tapug. Pabouee Bpemst cBbIIIE
6 144 4vacoB cumTaeTcsi CBEPXYpOUHBIM M OIUIAYMBAETCS B
JIBOMHOM pasmepe. BriBecTn pasmep 3apaOoTHOH IUIATHI
COTpyJHHMKa (HUPMBI 32 BBIUETOM IIOJIOXOIHOTO HAJOra,
KOTOPBI# cocTanisier 12% cymMMbl 3apaboTka

WNudopmanns 06 yd4acTHHKAX CIIOPTHBHBIX COPEBHO-
BaHMI COJACPKUT HAUMECHOBAHUE CTPaHbl, HA3BAHNEC KOMaH-
7 161, @O urpoka, UTpoBoil HOMep, BO3PaCT, pOCT, Bec. BEI-
BECTH MH(OpPMAILUIO O CaMOW MOJIOJIOH, POCIIOH U JIETKOMH
KOMaH/1e

JInist kauT, XpaHsmxcs B ONOIMOTEKe, 3aJat0TCS PETUCT-
PAalMOHHBI HOMEp KHUTH, aBTOpP, Ha3BaHHE, T'OJ M3JaHMI,
8 W3/1aTEeNbCTBO, KOJMYECTBO CTPAHUIl. BBIBECTH CITHCOK KHUT
¢ (aMuIMSAMH aBTOPOB B aiI(h)aBUTHOM TOPSIIIKE, N3IaHHBIX T10-
CJIe 33JIaHHOTO To7Ia

PasnmuHble mexu 3aBoja BBITYCKAIOT NMPOJYKIHIO He-
CKOJIbKMX HauMeHOBaHMHA. CBE/IeHHS O BBIITYIIEHHOH MPOIyK-
LUK BKIIOYAIOT HANMEHOBAaHME, KOJIMYECTBO, HOMEp IieXa.

0 st 3a1aHHOTO 11eXa HEOOXOMMO BBIBECTH KOJIHMYECTBO BbI-
ITYHICHHBIX I/I3}IGJ'II/II71 110 KaXXJIOMY HAMMCHOBAHUIO B MOPAIKE
yOBIBaHHS KOJIMIECTBA

Wudopmanus 0 COTpyAHUKAX MPEIIPUITHS COIEPKUT

10 ®UO, HOMEp OTHENa, MOJKHOCTh, ATy Hadana paboThl.

BriBecTH CHUCKH COTPYIHUKOB MO OTAEIaM B TOPSIKE
yOBIBaHHS CTaXKa

Benomocth abUTYypUEHTOB, CIABIINX BCTYIUTEIbHbBIE
9K3aMeHbl B YHUBepcHTeT, coaepxut OHO, anpec, oneHky.
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Bapuant | 3agaHue

OnpefenuTh KOJIMYECTBO aOUTYPHEHTOB, NPOKUBAIOMIUX B
r. MuHCKe M COAaBIIMX 3K3aMEHBI CO CPEIHHM OallloM He
Huoke 4.5, BRIBECTH UX (paMUIMH B aa(aBUTHOM IIOPSIKE

Ba

3amanne
pHaHT

B cnpaBouHOW a’ponopra XpaHHUTCSl paclMcaHHe BhLIETa
CaMoOJIETOB Ha Clefylolue CyTKd. Jns pelica yka3aHbl: HOMEp
12 |peiica, THI camojeTa, IyHKT Ha3HAuYeHUs, BpeMs BbUICTA. BEI-
BECTH HOMEpPa PEHCOB, TUIIBI CaMOJICTOB U BPEMEHA BBUIETA AJI
3aJJaHHOTO ITyHKTA B IIOPSAKE BO3PACTaHHs BPEMEHH BhLICTA

VY aaMHHHCTpaTOpa >KEJIE3HOAOPOXKHBIX Kacc XPaHHUTCS
nHpOpManus o cBOOOTHBIX MeCTaxX B MOe3dax AAaJbHETO CIeI0-
BaHMA Ha ONVDKAMIIYI0O HEIENIo B CIEIYIOIIEM BUE: aTa BbIE3-
Ja, TYHKT Ha3HA4eHUsI, BpPeMs OTIIPABJICHUS, YHNCIO CBOOOIHBIX
MecT. OprKkOMUTET MEXIYHAPOIHOW KOH(pEPEHIINH 00paIaeTcs
K aJMHHUCTPATOpy € MpOChOOH 3ape3epBUPOBATH 7 MECT IO
ropoga N Ha k—ii 1eHb Hellenu ¢ BpeMEHEM OTIPaBIeHUs moe3na
HE T03/IHee ! YyacoB Beuyepa. BeIBecTH BpeMsi OTHpaBIICHUS WU
COOOIIEHNE O HEBO3MOXKHOCTH BBITIOJIHUTH 33aKa3 B IOJHOM 00b-
eMe.

BenomocTs aOUTYypHEHTOB, CAABIINX BCTYMHUTEIbHBIC 9K3a-
MEHbBI B yHHUBepcHTET, comepxutr OO abutypueHTa, OLCHKH.
Omnpenenuts cpeHUi 6a M0 YHUBEPCUTETY W BBIBECTH CITHCOK
aOUTYypHEHTOB, CPEAHUH Oan KOTOPBIX BBIIIE CPEAHETo Oaia
1o yHHBepcHuTeTy. IlepBhIMH B CIIMCKE TOIDKHBI UATH CTYIICHTHI,
CIIaBIIME BCE HK3aMEHBI Ha 5

PazpaboTars mporpammy (OPMHUPOBAHUS BEIOMOCTH 00
ycrieBaeMOCTH CTyJeHTOB. Kaxknas 3ammch 3TOH BEIOMOCTH
JIOJDKHA conepkath: HoMmep rpymnmnsl, DUO cryaeHTta, olieHkH 3a
MOCTIETHIOIO CECCHI0. BBIBECTH CIIHMCKU CTYAEHTOB IO TPYIIAM.
B xaxnoit rpynne ®HO cTyAeHTOB HOKHBI OBITH pacroyoke-
HBI B ITOPsIJIKE YOBIBaHUsI CpeIHEro Oaa

13

14

15

Ipaxmuueckasn paboma 10.CTpyKTYpHOE MPOTPaMMHUPOBaHUE ¢ MCMOJIB30BAHHEM MOANPO-
rpaMm M MoayJiei

Lenv pabomul: W3ydnTh Bo3MOxkHOCTH Delphi ans HamucaHus MOANPOTpaMM U CO3JIAHUS

Moxayinei. CocTaBUTh U OTJIQJAUTH MPOrpamMMy, HUCIOJIb3YIONyt0 BHemHUU Moayins UNIT ¢

MOATIPOrPAMMOM.

NuauBuyanbHbIE 3a1aHUS

ITo ykazanuro mpenojiaBartelisi BEIOEpUTE BapUaHT 3aJla4d W3 3aJlaHUH, MPUBEJICHHBIX B 4eTBEPTOU
pabore. [IpexycMoTpuTe BO3MOKHOCTD BBIOOPA (PYHKIMH, AJIST KOTOPOH OyIeT pacCUMTHIBAThCS Tabauna
3Ha4eHui. OYHKIIMM TOMECTUTE B OTAEIBHBIA MOIYyJb. BbI3bIBaTh BEIOpaHHYIO (QYHKLHUIO JOJIKHA HPO-
1ielypa, UCIOJIb3YIOIIasi B KAUeCTBE BXOHOTO IIapaMeTpa UMl COOTBETCTBYIOMIEH (DyHKIUH.

Ilpakmuueckasa paooma 11. IlporpamMupoBaHue ¢ UCIOJIb30BAHUEM CPEICTB
rpadudeckoil nHpopmanuu

[enb paGoThI: U3YYUTH BO3MOXKHOCTH MOCTPOEHUS TPAUKOB C TOMOIIBI0 KOMIIOHEHTA OTO-
Opaxxenus rpapudeckoil nHpopmanuu TChart. Hanucars 1 oTaaauTh nporpaMmy mocTpoe-
HUS Ha 3KpaHe rpaduka 3alaHHON PYHKINH.

NnnuBuayanbHble 3a0aHMs

IToctpoiite rpaduku (GyHKIMHA A1 COOTBETCTBYIOIIMX BapHaHTOB W3 YETBEPTOH Jiabopa-
TOpHOM paboThl. Tabnuily JaHHBIX MOTY4YUTh, U3MEHsS nmapamerp X ¢ marom h. Beog uc-
XOJHBIX JAaHHBIX opraHu3oBaTh uepe3 okHa TEdit. CamocTosTeIbHO BBIOpaTh y1OOHBIE Ha-
paMeTpbl HACTPOMKH.

IIpakTnyeckas padora 12. Ucnoab3zoBanue OLE- u COM-texHos0ruii
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IIPpOrpaMMHUPOBAHU

[lenb pabOTHI: TO3HAKOMHUTHCS Ha KOHKPETHBIX MPUMEpaxX C TEXHOJOTHUSMHU MPOrpaMMHUPO-

Banus OLE u COM.

Kparkue Teopernueckue cBeeHUs

Ha npoTsbkeHnn MHOTHX JIET MPOrPaMMUCTBI CTPEMSITCA IPHAYMAaTh CIIOCOOBI, TIO3BOJISIIOIIIE HCIIONB30-
BaTh YK€ HalMCaHHbIe Koubpl. Hampumep, ecian B mporpamme HyXHa paboTa ¢ TabIuLamMu, CleayeT hc-
noie30Bath MicrosoftExcel. Texrosorus, M03BOJIAIONAs BEI3BATh M3 Ballel mporpammbl Excel wmm make
BCTPOUTH 3TO MPUIIOKEHHE B CBOIO crcTeMy, Ha3biBaeTcss OLE.

Eme omHuM marom B 3BOJIONMHU MporpaMMupoBanus ctana texHojorus COM. Ilo cytu, uMeHHO
OHa JISKUT B OCHOBE TexHOoiornu OLE M MMEHHO ¢ HOMOLIbIO HEE Pealu3yeTcs CI0KHOE B3aMMOJEHCT-
BUE MEXAY NPUIOKCHUIMH, HAIIMCAHHBIMH Pa3HbBIMHM IIPOrPaMMHUCTAMH U Ha pa3HbIX sA3bikax. Ha sTtom
3aHSATHM TpeajaraeTcsi paccMoTpeTs ucnojib3oBanne COM-cepBepoB Delphi mns paboter ¢ Word u
Excel.

Ilpoepamma 1 (OLE-mexnonocuu)

[ar 1. Co3paiite HOBYIO hopMmy.

[Iar 2. Pacnionoxwute Ha Heit komnonenThl: OLEContainer (3axnanka System) u kaonky (Button).

IIar 3. Co3maiire daitn Excel. 3anecute B Hero ceon ®UO. Coxpanuere ero ‘H:\l.xls’.

[ar 4. Co3paiite mpouenypy o0pabOTKH COOOIIEHUS O HAXKATHN HAa KHOTIKY:

procedure TForml.ButtonlClick(Sender: TObject); begin

OLEContainerl.CreateLinkToFile('"H:\1.xls',FALSE); end;

[ar 5. Cxomnumupyiite mpminoxkenue. Haxxmure Ha kHOTIKY. Y0enutech, uto B OLEContainer Oy-
JIET 3arpy>KeH CO3JIaHHbIi Bamu (aiin 1 .xls.

[ar 6. llenkuure 2 paza Ha OLEConatainer, 1 Bbl yBuIuTE, 4T0 OyaeT 3amymeH MicrosoftExcel ¢
3arpykeHHBIM B Hero BamuM ¢aitnom. Baecure B daiin nsmenenus. Coxpanure ¢aitn u 3akpoiite Ex-
cel. HaxxmMuTe B cBOeM NMpUIIOKEHWH KHOTMIKY U yoenutech, uTo B OLEContainer oto0pa3unuces u3-
MeHeHus (aiina (puc. 12.1).

[ar 7. 3menwnTe nporienypy 00paboTKu COOOIICHHS 0 HAXKATHH Ha KHOIIKY CIIEAYIOIIIM 00pa3oMm:

procedure TForml.ButtonlClick(Sender: TObject);

begin

OLEContainerl. CreateObj ectFromFile (' H::\l .xls ', false) ;

end;

[ar 8. JloGaBbTe elie 0JIHY KHOIKY Ha ()OpMY M HAMUIIUTE [Tl Hee 00pabOTUYHUK COOBITHS HAXKaTHS
Ha Hee:

procedure TForml.Button2Click(Sender: TObject);

begin

OLEContainerl.Close;

end;

[Har9. Cxomnunupyiite npoekt. Haxkmure Ha kHONKY «3arpy3uts ¢aitm». B OLEContainer'e oto-
OpasuTcs conepkumoe daiina.

[enxuure 2 paza Ha OLEContainer. Be momyumnre pe3ysbTar, HoKa3aHHbIN Ha puc. 12.2.

Excel Oyner BcTpoeH B Ballle MPUIIOKEHUE, K B HEM OyJIeT OTKPHIT Bam (aiin. s Toro 9ToOBI BBIH-
TH U3 PEKUMA PEJAKTHPOBAHHS, HAKMHUTE KHONIKY «3aKpbITh (aiii.

[ar 10. Temeps cHOBA TOMEHSIITE IPOTICAYPY AJIS IEPBOI KHOIIKU:

procedure TForml.ButtonlClick(Sender: TObject);
begin

OLEContainerl.InsertObjectDialog;
end;

66



Weanos acpuums daita
Merp
Cemeroeny
X Microsoft Excel = 1 kL BT, =101 x|
S owin [poexs Ena Boraska Dopmat Cepenc Aamie Oxro 1 =181 x|
DRy sR o MW T e D)
Anal -0 o- XK Y EEEEP%, B 1-O-A-
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i ﬁ e}
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4 Meawos
EX
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7 Merp i
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9 Cemenoeny 1
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A3] i
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|41 41 [pi\sheet1 ( Sheetz [ Shoet3 /. {E P e i e
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Puc. 12.1. UnmocTtpauus mara 6

ar 11. Cxomnunupyiite npoekT. Tenepp Npu Ha)KaTHX HA KHONKY «3arpy3uTh Qaiia» OyaeT mo-
SBISIThCS CTaHAapTHast ¢opma (puc. 12.3), B KOTOPO# MoKa3aHbl BCE MPOTPaMMbI, KOTOPBIC BbI MOXETE
BCTPauBaTh WM CBA3BIBATH CO CBOECH MPOrpamMMOi.

[ Form1
[02d SBY S BF - @€ = & dl ]
b e T SR S MBI

7S e R e A e o i T T

15, ]
i
17 5
[l <> 4i'\sheet1 { Sheetz  Sheets / i+l 1

Puc. 12.2. UnmocTtpanus mara 9

Bcrasxa abnexya

& Co3nars HoBo# MS Drgarization Chart 2.0 S|

Bugzo-xaun Ormena ;

e 3 Tuarparema Microsoft Excel
* kL Iuarpamma Miciosoft Graph 97 -—J
Doryment Microsoft Word
2 WordFad
Iﬁ'j‘:f"m =2 % ~| T BewesHawa

- Pesyastar
: Nere B QOKYMEHT HOBOTO OGBEKTS TUN3

~ Dotas:
"MpamaM_iuosoﬂEncel‘i

Puc. 12.3. Wnmoctpauust mwara 10

MO>KHO c0371aTh HOBBIH OOBEKT 3TUX HPOTpaMM HIIM HCIIOJb30BaTh OOBEKTHI U3 (aiiia, TakxKe eCTh BO3-
MOKHOCTB CBSI3bIBaTh OOBEKT WM BHEAPSTH B MpUIiokeHue (puc. 12.4).

Bcrasxa o6vexra T
2 BT
IR pun Onens
S R e R TS
@ Comaroys gains |0 \Delphi\DelphiS\Projects\Bph
exp. | Cease
% ™ Bewae snawa
~Pesymrar——————
Nlo6senerme 8 A0KYMSHT UI0OPIKEri
@ canepaseoro @xna. Usobpaxerme Guner
CBA33HO C PAAMM, NTO NOIBOMT OTPIXATE &
AOKGMEHTE UIMEHEHMA STOFD PSNA.

Puc. 12.4. Unmoctpanus mara 11
[Tar 12.IToakcriepuMEeHTUPYITE C PA3TUYHBIMU NPUITOKEHUSIMHU.
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IHpoepamma 2 (COM cepsepa Delphi)
PaccmoTpum Taxoke, Kak MOKHO Mcroiib30BaTh COM-TEXHOIOTHH 7151 BHECEHUSI U3MEHEHUH B J10-
KYMEHTBI IPYTHX [IPOIPaMM.
Crnenyromas mporpaMma npeiHa3HadeHa Ay 3allicy JaHHBIX U3 Balllel IporpaMMsel B 10KyMeHT Excel
Y CUUTBIBaHUS MH(OPMALIUH U3 TOKYMEHTA.
1 Haiinute Ha 3akmanke Servers komroHeHT Excel Application n momecture ero Ha popMy HOBOTO TIpH-
JIO)KEHUS. Y CTAaHOBHUTE CBOMCTBO 3TOr0 KoMIoHeHTa AutoQuit=true.
2 Cosnaiite daiin H:\2.xIs\.
3 ITomecTtute Ha GpopMy onHy KHOUKY. JlaiiTe eif Ha3BaHue «3amucarh JaHHbIe». Hanumure
I Hee 00paboTYNK COOBITHS HAKATHUS HAa KHOIIKY:
procedure TForml.ButtonlClick(Sender: TObject);
var Filenamel:01eVariant;
begin
ExcelApplicationl.Connect;
//3amuch B CYIIECTBYIOLINN (aiin
Filenamel: = 'H:\2.xIs ';
ExcelApplicationl. Workbooks.Open(Filenamel, EmptyParam,
EmptyParam, EmptyParam, EmptyParam, EmptyParam,
EmptyParam, EmptyParam, EmptyParam, EmptyParam,
EmptyParam, EmptyParam, false, 0);
/IY cranoBKanBeTa3anmBkusaeiiku Excel
ExcelApplicationl.Range[Edit2. Text,Edit2. Text].Interior.Colorlndex:=5;
/3anecennenndopmanunBorpeneieHuyosueiikytadbmumsiExcel Applicationl.Range[Edit2. Text,Edit2.Tex
t].Value:= Editl. Text;
ExcelApplicationl. Disconnect;
end;
4. JlobaBpTe Ha popmy nBa kommnoHneHTa Label u Edit.
5. Cxomnunupyiite npoekt. BHecuTe Tekct s BcraBku B Excel n HoMep siueliku (OH COCTOUT M3
OYKBBI — HOMEp CTOJOIA, U IIUPPBI — HOMep CTPoKu) (puc. 12.5).

»" Form1

[ 3anucaTb aaHHbIe "'

TekcT ana sanucu & Pain l3To'r TEKCT BYAST 3aNUCaH B Paiin

KoopauHaTE! SYeiikiy, B KOTOPYIO HYPKHO SarvcaTe IH7

Puc. 12.5. UnmocTpauus mara 5

[Nocne Haxatus Ha KHOTIKY coxpaHute (aiin. [Totom oTkpoliTe Qaiin u ydbeaurech, 4YTO JaHHbBIE 3a-
MUCaHBI B HY)KHYIO STYCHKY.
6. Jlo6aBbTe B MPEbIAYILYIO IPOLEAYPY IS HATSIIHOCTH CIEAYIOIIYIO CTPOKY:
ExcelApplicationl.Visible[0]:=TRUE;
//Y craHoBKa 11BeTa 3aJIMBKHY stueiiku Excel
7. CxomnuupyiTe IpoekT erie pas. Tenepb Excel Oyner 3amyiiieH He B (POHOBOM pEXHUME, KaK 3TO
obuto panee.llpu mporpammuposanuu padotsl ¢ Excel 1 Word pekomeHayeM HamicaTh Makpoc B CaMOM
Excel nnn Word, a moToM nepeHecT Ko Makpoca B CBOIO IIPOrpaMMy C Y4€TOM HEOOJIBIINX OCOOCHHO-
CTel CHHTaKCHCa BBIOPAHHOTO S3bIKA.
8. M3MeHKTE Ha3BaHUE JIEMEHTOB Ha (opMme.
9. 3menuTe npouenypy HakaTus Ha KHOTIKY CJIEAYIOLIMM 00pa3oM:
procedure TFcrml.ButtonlClick(Sender: TObject);
var FileNamel: OleVariant;
begin
Excel Applicationl.Connect;
Filenamel: = 'D:\2.xls';
Excel Applicationl. Workbooks.Open(Filenamel, EmptyParam,
EmptyParam, EmptyParam, EmptyParam, EmptyParam,
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EmptyParam,

EmptyParam, EmptyParam, EmptyParam, EmptyParam,
EmptyParam, false, 0);

Editl.Text:=Excel Application1.Range[Edit2.Text, EmptyParam].Text;
Excel Appiicationl.Disconnect;

end;

10. Co3paiite mporpamMmmy ais 3anvcu nHpopMarun B qokyMeHT Word. s atoro uameHute Gopmy
MPOEKTa, Kak Mmoka3aHo Ha puc. 12.6 (nobaBsTe kommoneHTsl WordApplication m WordFont) u nepenu-
muTe 00pabOTYMK HAXKATHSI HA KHOIIKY:

procedure TForml.ButtonlClick(Sender: TObject);

begin

WordApplicationl.Connect;

//co3aHvie HOBOTO JOKYMEHTa

WordApplicationl.Documents. Add(EmptyParam,EmptyParam);

WordApplicationl.Visible:=true;

/1Y cranoBkampudra

WordFontl .ConnectTo (WordApplicationl. Selection. Font);

WordFontl.Bold:=3;

WordFontl.Size:=17;

//BcTaBKaTeKkcTa

WordApplicationl.Selection.InsertAfter(Editl. Text);

WordApplicationl.Disconnect;

end;

Puc. 12.6. ®opma c komnonerntamu WordApplication # WordFont

Unousuoyanvuwvie 3a0anus

Hwxe nmpusenensr 15 BapuanToB 3amau. [lo ykazanuro mpemnozaBatelnsi BEIOEpUTE CBOE UHIUBHUILY-
aNbHOE 33/1aHue. YTOUHHUTE YCIOBUE 3aJlaHWs, KOJMYECTBO, HAWMEHOBAHHE, THIBl HCXOJHBIX JIaH-
HBIX.

Bo Bcex 3amaHMsIX CKaJISIpHBIE TIEPEMEHHBIC BBOJIUTH C TIOMoIIbio KoMioneHTa TEdit ¢ cooTBeTcT-
BYIOIIIUM MOsICHEHHEM B Bujie komnoHeHTa TLabel. CkanspHblil pe3yabTaT Hy)KHO BBIBECTH B BUJIE KOM-
nonenrta Excel Application B ¢aiin Tabnuunoro npoueccopa Excel mim WordApplication B daiin Word.

1. Man mMaccuB U3 k cuMBOJIOB. BeiBecTH B (aiisl TabnuyHOTO IpoLeccopa cHadana Bce HUdpsl, BXO-
JSIIIME B HETO, a 3aTeM BCE OCTAJIbHbIE CUMBOJIBI, COXPaHsIs TIPH 3TOM B3aUMHOE PACIIONIOKEHHE CUMBO-
JIOB B K&XJOW U3 3THX JIBYX IPYIIIL

2. Jlan maccuB, cogepxamuii or 1 10 k CUMBOJIOB, 32 KOTOPBIM ClenyeT Touka. Hamewarats 3TOT
TeKcT B ¢aitt Word B 00paTHOM HOpsKE.

3. lau HemycToii MaccuB u3 nudp. BeiBectr B daitn Excel mudpy, Hanbonee 4acTo BCTpeUYaronyocs
B 3TOM MacCHUBE.

4. OTcopTUpOBaTh AIIEMEHTHI MaccuBa X 10 Bo3pacTaHuio. PesynbraT Haneuarats B ¢aiin Excel.

5. DnemeHnTHl MaccuBa X pacIojiokKHUTh B 00paTHOM mopsizike. PesynbraT Haneyarath B ¢aiin Excel.

6. DnemeHTHl MaccuBa X IIMKIMYECKH CABUHYTH Ha kK TO3WIMIA BiieBo. Pe3ynbpTar HanewyaraTs B (aiin
Excel.

7. DneMeHTHl MaccuBa X IUKJIWYECKHA CIBUHYTh Ha k TIO3WIMIA BIpaBo. Pe3ynmpTar HameyaraTh B
¢aiin Excel.

8. IlpeobpazoBarb MaccuB X MO CIIEAYIOLUIEMY MPABHILY: BCE OTPHULIATEIIbHBIE 3JIEMEHTHI MacCUBa I1e-
PEHECTH B HAYalo, a BCE OCTAJIbHBIE — B KOHEI], COXPaHssl HCXOJHOE B3aMMHOE DPACTIONIOKEHHE KaK cpe-
M OTPUATEIBHBIX, TaK W CPEIH OCTAIBHBIX 3JIEMEHTOB. Pe3ynbraT Haneuarats B aiin Excel.

9. DneMeHTHl KaKI0ro U3 MaccuBOB X U Y ymopsioueHsl Mo HeyObiBaHui0. OObEJUHUTD JIEMEHTHI
9THX JBYX MacCHBOB B OJIMH MacCUB Z Tak, YTOObI OHU CHOBa OKa3allUCh YIMOPSYCHHBIMH MO HEyObIBa-
Huto. Pesynprar Harewarars B daiin Excel.
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10. lar MaccuB u3 4 cumBoioB. OnpenenuTb, CAMMETPUYCH JIX OH, T.C. YHTASTCS JIM OH OJJUHAKOBO
CJIeBa HAIPaBO U CIIpaBa HaNeBo. EcM cuMMeTpUYeH, TO BRIBECTH ero B daitn Word.

11. lano aBa maccuBa. HailTu HauMeHblllee Cped T€X AJIEMEHTOB IMEPBOI0 MacCUBa, KOTOpPHIE HE
BXO/IAIT BO BTOpO# MaccuB. Harmeuarats 3TH HauMeHbIMe Yncia B ¢aitn Word.

12. OnpenenuTh KOJIMYECTBO MHBEPCHI B 3TOM MaccuBe X (T.e. TaKUX Iap AJIEMEHTOB, B KOTOPBIX
OoJIpIIIee YMCI0 HAXOMUTCS ClIeBa OT MEHBINETO: X{i}>x{j} npu i<j). HaneuaTaTs 3T mapsl B daiii.

13. JlaH MaccuB W3 CTPOYHBIX JAaTWHCKWX OykB. BwiBectu B (haiinm Word 3ToT MaccuB B andaBuT-
HOM TIOPSZIKE BCE OYKBBI, KOTOPBIE BXOJISAT B 3TOT TEKCT 110 OJTHOMY pa3y.

14. BeiBectu B daitn Excel 3amannbiii MaccuB U3 k CUMBOJIOB, YJIaJIMB U3 HETO MOBTOPHBIC BXOXKIIC-
HUS KQXKIOTO CHMBOJIA.

15. OnpenenmuTs, CKOJIBKO pa3iTMYHbIX CUMBOJIOB BXOJIUT B 33J[aHHBIN TEKCT (TEKCT BBOAMTCS B (haitn Word
Y OTKPBIBAETCSI IOCPEICTBOM COOTBETCTBYIOIIETO KOMITIOHEHTA), COZlepyKallinii He Oonee k CHMBOJIOB M OKaHYH-
BAIOMINICS TOUKOH (B caM TEKCT TOUYKA HE BXOJIHUT).

MJIK 02.02

I[Mpaktuueckas pabora Ne 1. Tema: "[IporpammupoBanuie BeTBICHUM".

1. Jansl nensie yucia m, n. Ecinu yncia He paBHBI, TO 3aMEHHUTh KaXX/10€ U3 HUX OJHUM U
TEM K€ YHCIIOM, PaBHBIM OOJIBIIIEMY U3 UCXOHBIX, & €CIIM PaBHBI, TO 3aMEHUTH YHCIIA HYJISIMH.
2. [TogcunTaTh KOJTUYECTBO OTPHUIIATEIBHBIX CPEIH YUCET a, b, C.

3. [ToacunTarh KOJIMYECTBO IENBIX CPEIU YHCEN a, b, C.

4. Onpenenutp, ASTUTEIEM KaKUX 9HCEN a, b, ¢ ABISETCS YnCio K.

5. Ycnyru TenedoHHOM CeTH OIUIauMBalOTCA 10 CIEAYIOIIEMY PaBUITY: 3a Pa3rOBOPHI 10 A

MUHYT B Mecsl — B py0., a pa3roBopbl CBEpX YCTAaHOBJIICHHON HOPMBI OIJIAYMBAIOTCSIH3 pacueTa
C py0. 3a munyTy. Hanmcars nmporpammy, BBIYHCISIONIYIO TUIATY 3a MOJb30BaHUE TelIe(POHOM
JUTSL BBEZICHHOTO BPEMEHH PAa3rOBOPOB 33 MECHIL.

6. I'py30Boii aBTOMOOWIIb BhIEXAJ U3 OJTHOTO TOpPOJIa B APYrod co CKOpocThio v1 km/u. Ye-
pe3 t 4 B 3TOM e HaIPaBJICHUH BhIEXaJ JIETKOBOM aBTOMOOMIIb CO CKOPOCThIO V2 kM/4. Cocra-
BUTH NIPOTPAMMY, ONPEACISIONIYIO, JOTOHHUT JIU JIETKOBOW aBTOMOOWIJIb TPY30BOi uepes tl 4 mo-
CJIe CBOETO BBIE3/IA.

7. IlepepacnpenenuTh 3HaYEHUS IEPEMEHHBIX X M Y TaK, YTOOBI B X OKa3aJoCh OOJbIlee U3
ITUX 3HAYECHUH, a B Y — MEHBIIEE.

8. OnpenenuTs NpaBUIBHOCTH JaThl, BBEJICHHOM ¢ Ki1aBUaTyphl (uucio — ot 1 1o 31, mecsiy
—ot | 1o 12). Ecnu BBeZieHBI HEKOPPEKTHBIE JaHHBIE, TO COOOLIUTE 00 3TOM.

9. CocTaBuTh NpOrpaMmy, ONpeeNsIONLyI0 pe3yabTaT raJlaHusl Ha poMallKe — «JIF0OUT — He
JT00UT», B3AB 33 HCXOAHOE JaHHOE KOJINYECTBO JICTIECTKOB 1.

10.  HamucaTts mporpaMMy — MOJENb aHalIM3a MOXKAPHOTO JaTUYMKa B MOMEIEHUH, KOTOpas

BEIBOJIUT coobmienne «I[loskapoomnacHasi CUTyalus», €Clid TeMIleparypa B KOMHATe MPEBBICHIIA
60° C.

11.  Puc pacdacoBan B gBa makera. Macca mmepBoro — t kr, BToporo — n kr. CoctaBuTh Mpo-
rpaMMy, OIPEENAIONIYIO: a) KaKOH MakeT Tshkelee — MepBhIi Wi BTOPOii; 0) Maccy Oomee Ts-
KEJIOTO TaKeTa.

12.  Hamucatp nporpaMmy, KOTopasi aHaJIM3UPYET JAaHHBIE O BO3PACTE U OTHOCHUT YellOBeKa K
OJTHOW M3 YETBHIPEX TPYIII: TOIIKOIBHHK, YICHUK, paOOTHHUK, NMeHCHOHep. Bo3pacT BBoAUTCS C
KJIaBHATYPBHI.

13. CocraBuTh mporpamMmy, ONpEAeNAONlyl0, Mpoiiaer au  rpaguk  QyHKIUH
y=a-x"+b-x+c yepes 3a/laHHyI0 TOUKY ¢ KOopJuHaTaMu (m, n).

14. K ¢unany konkypca nyuriero no npogeccun «Crenuanict 3JeKTPOHHOTo oducay ObLTH

nomyiuensl Tpoe: Banos, Ilerpos, Cugopos. CopeBHOBaHUS MPOXOAUIU B TpU Typa. MIBaHOB B
nepBoM Type HaOpan ml 6amioB, Bo BTopoM — nl, B TperbeM — pl. IlerpoB — m2, n2, p2 coot-
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BeTcTBeHHO; CumopoB — m3, n3, p3. CocTaBUTh MporpamMmy, OMPeAeIIIONIy0, CKOJIBKO 0aioB
HaOpas nobeuTens.

15.

Hanucats nporpammy HaX0X/I€HUS CyMMBbI OOJIBILIETO U MEHBILIETO U3 TPEX YHCET,

[Tpaktrueckas padora Ne 2. Tema: "Omneparop BeiOOpa.

1.

10

11

12.

13.

14

15.

16

17.

Hanucats nporpammy, KoTopas 10 HOMepy AHs Helelu (LieJoMy 4uciy oT 1 10 7) BelIaeT B
KauyeCcTBE pe3ysibTaTa KOJIMYECTBO YPOKOB B BaIlllEM KJIACCE B 3TOT JICHb.

Hanwucars nporpamMMy, mo3BOJISIONIYIO 110 TIOCIEAHEN U(PE YHUCIIa ONPENETUTh TOCIETHIOK
uudpy ero KBaapara.

CocTaBuTh IIporpaMMy, KOTopas I0 3a/laHHbIM IOy U HOMEpY Mecsilia ONpeAeseT Koaude-
CTBO JTHEH B 3TOM MecsIIe.

Jlnst kaxxoit BBereHHOM udpsl (0 — 9) BBIBECTH COOTBETCTBYIOINIEE €if HA3BAHHUE HA aHTIIU -
ckoM si3bike (0 — zero, 1 —one, 1 — two,...).

CocraBuTh mporpammy, KoTopas no ganHoMy uuciy (1 — 12) BeIBOJIUT Ha3BaHHE COOTBETCT-
BYIOIIIETO €My MecsIia.

CocTaBuTh NIpOrpaMmy, IMO3BOJISIOLIYIO MOJIYYUTh CIIOBECHOE ONMCAHUE IIKOJIbHBIX OTMETOK
(1 — «10X0», 2 — «HEYIOBIETBOPUTEIBHO», 3 — «YAOBJIETBOPUTEIBHOY», 4 — «XOPOIIO», 5 —
«OTIUYHOE).

[TycTh anemMeHTaMu Kpyra SBJISIOTCS paanyc (IEepBbId AIEMEHT), AuaMeTp (BTOPOIi SJIEMEHT)
U JUTMHA OKPYXHOCTH (TpeTuid 31meMeHT). CoCTaBUTh MPOrpaMMy, KOTOpasi IO HOMEpY dJie-
MEHTa 3ampalinBaia Obl ero COOTBETCTBYIOIIEE 3HAYCHHE U BBIUMCIIsUIIA OBl TUIOMIA/b KPyTa.
[TycTh 31eMeHTaMu MPSMOYTOJIBHOIO PaBHOOEAPEHHOIO TPEYroJIbHUKA SBISIFOTCS: 1) Karer
a; 2) runoTenys3a b, 3) BeicoTa h, omyieHHast U3 BEpPIIMHBI IPSMOTO yIJia Ha TUIIOTEHY3Y; 4)
wiomaap S. CocTaBUTh NMporpamMmy, KOTopasi 1o 3aJJaHHOMY HOMEpPY M 3HAUEHHUIO COOTBET-
CTBYIOILIETO AJIEMEHTA BBIUMCIIsIA Obl 3HAYCHHE BCEX OCTAIBbHBIX SJIEMEHTOB TPEYrOJIbHUKA.
HanucaTte nporpammy, KoTopasi 10 HOMEPY Mecsila BbIJAeT Ha3BaHUE CIIEAYIOIIETO 3a HUM
Mecsna (mpu t = 1 momyyaem ¢eBpanb, 4 — Mail U T.11.).

Hanwucars nporpammy, kotopasi Obl IO BBEJICHHOMY HOMepY BpemeHu rozga (1 — 3uma, 2 —
BECHA, 3 — 11eTo, 4 — OCeHb) BbIJaBaa COOTBETCTBYIOIIME ATOMY BPEMEHH Tojia MECSIbI, KO-
JIMYECTBO JIHEN B KaXKIOM U3 MECSLEB.

B craposimonckoMm kanengape Obul mpuHST 12-neTHUN UMk, [0kl BHYTPU MMKJIA HOCHIH
Ha3BaHMS )KUBOTHBIX: KPbICHI, KOPOBBI, TUTPA, 3aiilla, JPaKOHa, 3MEH, JIOIIAH, OBIIbI, 00€3b-
SIHBI, KypUIIbl, COOaKu U CBUHBbH. Hamucare mporpaMMy, KoTopasi BBOJUT HOMEP HEKOTOPOTO
rojia M revyaTaeT ero Ha3BaHUE MO CTaposArnoHCKoMy kanenaapro. (CrpaBka: 1996 r. — roxg
KppIchI — Hauaa0 o4epeHOTO UKIIA. )

s nenoro yuucna k; ot 1 1o 99 naneuarars gpasy «MHe k ner», yunTeiBast Ipu 3TOM, YTO
IPU HEKOTOPHIX 3HAYCHMAX K CIIOBO «JI€T» HA/J0 3aMEHUTh Ha CIIOBO «T0J» WK «roja». Ha-
npumep, 11 nert, 22 roga, 51 rox.

Hanucats nporpamMmy, KoTopas Obl IO BBEIEHHOMY HOMEpY €AMHHUIBI n3Mepenus (1 — ge-
UMETp, 2 — KWIOMETp, 3 — MeTp, 4 — MUJUIUMETP, 5 — CAHTUMETP) U JUIMHE OTpe3ka L Bbija-
Basia ObI COOTBETCTBYIOIIIEE 3HAUEHHUE JUTMHBI OTPE3Ka B METpaXx.

Hanucats nporpammy, koTopasi no BBoaAuMoMy uuciy oT 1 1o 11 (Homepy kiiacca) BblAaeT
cooTBercTBYyMolIee coobmenue «Ilpuser, k—kmaccuuk». Hanpumep, ecnu k = 1, «lIpuser,
MEepPBOKIACCHUKY; ecu k = 4, «[IpuBeT, 4eTBEPOKIACCHUK.

Hanucaths nporpammy, KoTopasi o BBeIeHHOMY uuciy oT 1 1o 12 (Homepy Mecsiia) BblaeT
BCE MPUXO/SIIMECS HA 3TOT MECSI] Mpa3IHUYHbIE JHU (HallpUMep, €ClIi BBEIEHO Yucio 1, To
JIOJDKHO monryunThes 1 ssuBaps — HoBbiit ron, 7 ssHBaps — Poxkiectso).

Jano HarypanbsHoe uuciio N. Eciu oHo nenutcs Ha 4, BeiBecTu Ha skpaH otBeT N=4k (rne k
— COOTBETCTBYIOIIEE YACTHOE); €CIIM OCTATOK OT AesneHus Ha 4 paBeH 1, To N=4k+1; eciu oc-
TaToOK OT naeneHus Ha 4 paBeH 2, To N=4k+2; ecnm octaTok OT AeneHus Ha 4 paBeH 3, TO
N=4k+3. Hanpumep, 12 =4*3,22 =4*5 + 2.

HmeeTcst mpoHyMepOBaHHBINA CIIUCOK AeTanei: 1) mypym, 2) raiika, 3) BUHT, 4) rBO31b, 5)
60n1t. CocTaBUTH MPOrpaMMy, KOTOpasi 10 HOMEPY JETaIl BHIBOJUT Ha KpaH ee Ha3BaHHeE.
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10.

11.

12.

13.

14.

15.

16.

17.

18.

[Tpaktrueckas padota Ne 3. Tema: "Omnepartops! 1iukiia".

Janer monmoxkurensueie yrcia A U B (A > B). Ha orpeske mmHBI A pa3MericHO0 MaKCHMaIbHO
BO3MOXKHOE KOJIMYECTBO OTPE3KOB JIUHBEI B (0e3 Hanoxenunit). He ncnons3yst onepamnum yMHOXKe-
HUS U JICIICHUS, HAWTH JJTUHY HE3aHATOW YacTH OTpe3Ka A.

Janbr monmoxkutenbHbie uncina A u B (A > B). Ha orpeske mivHBI A pa3MelieH0 MaKCUMAJIbHO
BO3MOXKHOE KOJIMYECTBO OTPE3KOB JIUHBEI B (0e3 Hanoxennit). He ncnons3yst onepamnum yMHOXKE-
HUS U JISIICHUS, HANTH KOJIMYECTBO OTPE3KOB B, pa3MelieHHbIX Ha OTpe3Ke A.

Jansl niensie nosoxutenbabie unciaa N u K. Mcnonb3ys TOMBKO ONepanuy CIIOKEHUS M BBIYUTA-
HUs, HAUTH YacTHOE OT AeneHus Haueno N Ha K, a Takke 0CTaTOK OT 3TOro EJICHUS.

Hano nemoe gncio N (> 0), sBisroreecss HEKOTOPOH cTereHpro uncia 2: . Haiitu nemoe gncio K —
MOKa3aTellb 3TON CTETICHMU.

Jlano tenoe ancio N (> 0). Haiitu aBoiinoit dpaxropuan N: NI =N-(N—2) - (N—4) .. (mocnex-
HHAW COMHOXKUTENh paBeH 2, ecau N — yetHoe, u 1, ecmu N — HedeTHOE). UTOOBI M30€kKaTh I1eNI0-
YHCIEHHOTO TIEPETIOTHEHHMS, BBIYUCIISATH 3TO TPOU3BECHNE C MIOMOIIBIO BEIIECTBCHHOMN MEPEMEH-
HOM Y BBIBECTH €T'0 KaK BEIIECTBEHHOE YHCIIO.

Hano nemnoe gnciio N (> 0). Haiit HanMeHbIIee 1elioe MmoIoKuTeNbHOe Yrciio K, kBampaT KOoTo-

z
poro npesocxoaut N: K= > N. ®ynkuuio ussneuenus kpaapaTHOro KopHs He HCHIOIb30BaTh.
Hano nenoe uncno N (> 0). Haiitu Haubonbiee nenoe uncio K, kBaapatr KOTOpOro He MpeBocxo-

CK2
qut N: &7 < N. OyHKIHIO U3BIE€YEHNS KBaIpaTHOTO KOPHSI HE UCTIOIb30BATh.
Hano nenoe uucno N (> 1). Haiitn HanMeHbInee nenoe yucio K, mpu KoTopoM BBITIOIHSAETCS He-

3K

PaBEHCTBO >N.
Hano uenoe uucno N (> 1). Haiitu nHanGonbinee nenoe yncio K, mpu KOTOpOM BBITIONHSAETCS He-

3[{
PaBEHCTBO <N.
Hano nenoe uncino N (> 1). BeiBecTn HanMeHbliee U3 HeabIX yncen K, 11 KoTopeix cyMMa 1
+ 2+ ... + K Oyner Gonbiie nim paBHa N, ¥ camy 3Ty CyMMY.
Hano nenoe gucio N (> 1). BeiBecT HanGosbIree U3 1enbix yrcen K, st KoTopeix cymma 1

+2 + ... + K Oyzer menbine winu paBHa N, 1 caMmy 3Ty CyMMY.

Hauanbheiii Bknaja B 6anke pasen 1000 py6. Uepes kax Il Mecsi pa3Mep BKJIaJa YBEITUUINBACTCS
Ha P mpomeHTOB OT MMetomieiicst cymmsl (P — BemecTBeHHOe umncio, 0 < P < 25). Ilo nannomy P
OTIPEIETUTh, Yepe3 CKOJIBKO MecAIeB pa3Mep Bkiaaa npesbicut 1100 py0., u BeIBECTH HaiiieHHOE
konmdecTBO MecsieB K (11e10e 9uciio) u UTOTOBEIHN pa3Mep BKiIaaa S (BEIIECTBEHHOE YUCIIO).
CriopTcMeH-TBDKHUK Hadyall TPEHUPOBKH, TpoOekaB B nepBbiid eHb 10 kM. Kaxpiil cinenyrommit
JIeHb OH yBEITMYMBAJ JUTHHY ITpobera Ha P mpomeHToB oT npobera npeapiaymiero qas (P — Bemect-
BeHHoe, 0 < P < 50). [1o nannomy P ompenenuts, mocie Kakoro JHS CyMMAapHBIA MPoOer JTbDKHUKA
3a Bce nHU npeBbicuT 200 KM, U BBIBECTH HaifjleHHOe KoaudecTBO qHeH K (1enoe) u cymmapHbIif
mpober S (BEIECTBEHHOE YUCIIO).

Hano nenoe gncno N (> 0). Mcnonp3ys onepannu JeieHus HAIello ¥ B3ATHS OCTaTKa OT JeJICHUs,
BBIBECTH BCE €r0 HU(PBI, HAUWHAS C CaMO¥ ITpaBoi (pa3psiaa eAMHHMII).

Hano nenoe uncno N (> 0). Mcnonb3ys onepauuy AeneHus HaLeno U B3STHA OCTaTKa OT JeJICHHS,
HANTH KOJIMYECTBO U CyMMY €ro Hudp.

Jano nienoe gucio N (> 0). Mcons3yst oneparuu AeIeHNs HAEIO U B3STHS OCTaTKa OT JIEJICHUS,
HaWTH YUCIIO, TTOydYeHHOE TPY MpodTeHU: yucia N cripaBa HaJeBo.

Hano nenoe yncno N (> 0). C noMomIpio onepamnuii AejIeHus Haleno U B3sITUSl OCTaTKa OT JeJICHUs
OTIpeneNInTh, UIMEETCsI JIM B 3anucu uuciia N mudpa «2». Ecnu umeercs, To BeiBectu True, ecinu HET
— BeiBecTH False.

Hano nenoe yucno N (> 0). C moMoIIbIo onepanuii AeJIeHNs HalelIo 1 B3STHS OCTaTKa OT JeJICHUS
OTIpENeNINTh, UMEIOTCS JIH B 3anucH uncna N HeueTHble nudpsl. Ecnu numerores, To BeiBect True,
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eciu HeT — BeIBecTH False.

19. Jlano nemoe yuciio N (> 1). Eciiu 0HO SIBISIETCS MPOCTHIM, TO €CTh HE HMEET MOJIOKUTEIBHBIX JIe-
nuTenel, kpome 1 u camoro cedst, To BeiBecTH True, nHave BeiBecTH False.

20). JlaHBI TIENTBIC TTOJIOKUTENBbHEBIE Yrciia A u B. Halitn ux manbonpmmii oommii nexurens (HO/), wc-
nonb3ys anroput™ Eskmuna: HOJ((A, B) = HOJI(B, A mod B), ecnu B # 0; HOJI(A, 0) = A, roe
«mod» 0003HaYaET OTepaIrio B3STHS OCTaTKa OT JEICHUSI.

I[Mpaktuueckas pabora Ne 4. "[IporpamMmmupoBanre MaccUBOB'".

1. B ogHoMepHOM MaccuBe, COCTOSIIEM M3 NBEIIECTBEHHBIX AJIIEMEHTOB, BRIUUCIUTE: 1) cymMMy OT-
pHUIIATETHHBIX DJIEMEHTOB MAaCcCHBA; 2) MPOU3BEICHNE DIIEMEHTOB MACCHBa, PACTIONOKEHHBIX MEXKIY MaK-
CUMAJTbHBIM 1 MUHIUMAJIFHBIM dJIEMEHTAMH. Y TIOPSIIOYUTH 3JIEMEHTHI MacCHBa 110 BO3PaCTaHHIO.

2. B onHoMepHOM MaccuBe, COCTOSIIIEM M3 NBEIICCTBEHHBIX JIEMEHTOB, BEIUUCIUTE: 1) cymMMy mo-
JIOKUTENLHBIX 3JICMEHTOB MAacCHBa; 2)ITPOU3BECHHUE JICMECHTOB MAacCHBa, PACIIOIOKEHHBIX MEXIy MaK-
CHUMAJTBHBIM 110 MOZYJII0 1 MHUHUMAJBHBIM, HO MOZYJIO 3J€MEHTaMHU. Y IOPAJOYNTh JIE€MEHTH MacCHBa
0 yOBIBAHUIO.

3. B ogHoMepHOM MaccuBe, COCTOSIIEM M3 NIIENBIX AIEMEHTOB, BRIYUCIUTH: 1) MpoU3BEACHUE dJe-
MEHTOB MacCHBa C YeTHBIMH HOMEPaMH; 2) CYMMY 3JIEMEHTOB MAaCcCHBa, PACIIOIOKEHHBIX MEXKTY TTEPBBIM
Y TIOCTIeTHUM HYJIEBBIMU 37ieMeHTaMu. [IpeoOpa3oBaTs MacCHB TakKMM 00pa3oM, YTOOBI CHavYaIa pacrosa-
TaJIUCh BCE TIOJOXKHUTEIbHBIC AJIEMEHTBI, 2 TIOTOM — BCE OTPUIIATEIILHBIC (3IEMEHTHI, paBHbIe ), CUMTATH
MOJIOKHUTEILHBIMHU).

4. B omHOMepHOM MaccuBe, COCTOSIIEM M3 NBEMIECTBEHHBIX AJIEMEHTOB, BBIYUCIUTH: 1) cymMmy
3JIEMEHTOB MaccHBa C HEUETHBIMH HOMEpaMmu; 2) CyMMY 3JIEMEHTOB MacCHBa, PAclOIOKEHHBIX MEXIY
MEPBLIM U IMOCJIEIHUM OTPHUIATEIBHBIMU d7eMeHTaMu. C)KaTh MacCHUB, yAalUB U3 HETO BCE DJIECMEHTHI,
MOJIyJIb KOTOPBIX He TpeBbimaeT 1. OcBoOOAMBIIMECS B KOHIIE MACCHBA DIIEMEHTHI 3aMIOJTHUTH HYIISIMHU.

5. B ogHOMEpHOM MaccuBe, COCTOSIIEM M3 NBEIECTBEHHBIX JIEMEHTOB, BRIYUCIUTD: 1) MUHUMAIb-
HBII DJIEMEHT MacCHBa; 2) CYMMY DJIEMEHTOB MAacCHBA, PACIIOJIOKEHHBIX MEXIY MEPBBIM U MOCIECTHIM
MOJIOKUTENBHBIMHE 31eMeHTamu. [IpeoOpa3oBaTs MaccuB TakuM 00pa3oM, YTOOBI CHaYaIa Pacioaraiuch
BCE DIIEMEHTHI, paBHBIC HYJIIO, a TOTOM — BCE OCTaJIbHBIE.

6. B onHomMepHOM MaccuBe, COCTOSIIEM U3 NUENBIX 3JIEMEHTOB, BHIYUCIUTD: 1) HOMEp MakCHUMallb-
HOTO 3JIEMEHTa MacCUBa; 2) MPOU3BEIEHUE AIEMEHTOB MAaCCHBA, PACIIONIOKEHHBIX MEX]Ty IIEPBbIM U BTO-
pBIM HyIIEBEIMH 3NeMeHTaMu. [Ipeobpa3zoBaTh MaccuB TakuM 0OpazoM, 4TOOBI B TIEPBOI €Tr0 TOJIOBHHE
pacroJiarajiich JIEMEHTHI, CTOSIBIIINE B HEUCTHHIX MO3UIIMAX, & BO BTOPOU MOJIOBUHE — 3JIEMEHTHI, CTO-
SIBIIINE B YCTHBIX MO3UIUAX.

7. B omHOMepHOM MaccuBe, COCTOSIIEM M3 NBEIIECTBEHHBIX 3JIEMEHTOB, BEIYHACIHTE: 1) HOMEp MU-
HUMAJIEHOTO DJIEMEHTa MacCHBa; 2) CYMMY 3JIEMEHTOB MaCcCHBa, PACIIONIOKEHHBIX MEX/y TIEPBBIM M BTO-
pBIM OTpHUIIATENbHBIMU di1eMeHTaMu. [IpeoOpa3oBaTh MaccuB TakMM 00pa3oM, 4TOOBI CHa4aja pacroia-
TJINCh BCE DJIEMEHTHI, MOJIYJIb KOTOPBIX HE MPEBHITIAET 1, a MIOTOM — BCE OCTaIbHBIC.

8. B omHOMEpHOM MaccuBe, COCTOSIIEM W3 NBEIIECTBEHHBIX AJIEMEHTOB, BBHIYHCIUTH: 1) MakcH-
MaJIBLHBIN 110 MOYITIO JIEMEHT MACCHBa; 2) CYMMY 3JIEMEHTOB MACCHBA, PACTIOIOKEHHBIX MEXIY TIEPBHIM
W BTOPBIM TOJIOKUTEIBHBIMU 3jieMeHTaMu. [IpeoOpa3oBaTh MacCUB TaKMM 00pa3OM, YTOOBI JIEMEHTHI,
paBHBIE HYJIIO, PACTIOJIAraIuCh TIOCTE BCEX OCTABHBIX.

9. B ogHOMepHOM MaccuBe, COCTOSIIEM U3 NIIENBIX 3JIEMEHTOB, BRIYUCIUTE: 1) MUHUMAIBHBINA IO
MOJIYJIFO 3JIEMEHT MAacCuBa; 2) CyMMY MOJYJIeil 3JIEeMEHTOB MacCHBa, PACIHOJIOKEHHBIX IOCJE MEPBOrO
aJIeMeHTa, paBHOTO HyIto. [IpeoOpa3oBatk MaccuB TakuM 00pa3oM, 4TOOBI B TIEPBOM €T0 MTOJIOBHHE pac-
MOJIATaJIUCh 3JIEMEHTHI, CTOSBIIINE B YETHBIX MO3UIIHSIX, & BO BTOPOU TIOJIOBHHE — 3JIEMEHTHI, CTOSBIIIHE B
HEYETHBIX TIO3UITUSIX.

10. B omHOMEpHOM MaccuBe, COCTOSIIIEM M3 NBEMICCTBEHHBIX JIEMEHTOB, BRIUUCIUTH: 1) HOMEpP MU-
HUMAJIBHOTO 110 MOJYJIIO 3JIEMEHTAa MacCHBa; 2) CyMMY MOIYJIEH 3JIEMEHTOB MacCHBa, PACIIONOKEHHBIX
MocJie TEPBOr0 OTPHIIATENHHOTO 3jeMeHTa. C)kaTh MacCuB, YAAJIUB M3 HEro BCE DIIEMEHTHI, BETMYHMHA
KOTOPBIX HAXOAUTCS B MHTEpBasie [a,b]. OCBOOOUBIIMECS B KOHIIE MACCHBA 3JIEMEHTHI 3aIIOJTHUTh HYJIsI-
MHU.

11. B ogHOMEpHOM MaccuBe, COCTOSIIEM M3 NBEIIECTBEHHBIX AJIEMEHTOB, BEIUUCIIUTE: 1) HOMEp Mak-
CHMAJIBHOTO TI0 MOJTYJTIO 3JIEMEHTAa MacCHBa; 2) CyMMY AJIEMEHTOB MaCCHBA, PACIIOJIOKEHHBIX TOCIIE TIEp-
BOTO TOJIOKUTEILHOTO 3neMeHTa. [IpeoOpazoBaTh MaccHB TakuM 00pa3oM, YTOOBI CHavaja pacroiiara-
JIUCh BCE AJIEMEHTHI, I1eJ1asi 4aCTh KOTOPHIX JIGKHUT B HHTEpBae [a,b], a moTOM — Bce OCTaJIBHEIE.

12. B omHOMEpHOM MaccuBe, COCTOSIIEM M3 N BEIMIECTBEHHBIX JJIEMEHTOB, BRIYUCINTD: 1) KOTHYIECT-
BO 2JIEMEHTOB MAaCCHBa, JIGKAINX B JUana3zoHe oT A 1o B; 2) cyMMy 211eMEHTOB MaccHBa, pacIioyioKeH-
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HBIX TOCIIE MAaKCUMAIBHOTO JJIEMEHTA. YTIOPSI0YUTh 3JIEMEHTHI MAacCHBa MO YOBIBAHUIO MOJYJICH 3Jie-
MEHTOB.,

13. B omHOMEpHOM MaccHBe, COCTOAIIEM M3 NBEMIECTBEHHBIX AJIEMEHTOB, BEIYHCIIUTE: 1) KOJIMYECTBO
2JIEMEHTOB MaccHBa, paBHBIX 0; 2) CyMMy 3JIEMEHTOB MACCHBA, PACIIOJIOKEHHBIX ITOCIIE MHHUMAIBLHOTO
3JIEMEHTa. Y TOPSI0YUTh AJIEMEHThHI MACCHBA 10 BO3PACTAHUIO MOIYJICH 3JICMEHTOB.

14. B omHOMepHOM MaccuBe, COCTOSIIEM M3 NBEMIECTBEHHBIX AJIEMEHTOB, BEIYHCIINTD: 1) KOIMYECTBO
AJIEMEHTOB MaccuBa, Oombiux C; 2) Mpou3BeeHNE MIEMEHTOB MacCHBa, PACTIONOKEHHBIX TOCIe MaKCH-
MaJIFHOTO 10 MOAYIo 31eMeHTta. [IpeoOpa3oBath MaccHB TakuM 0Opa3oM, 4TOOBI CHadana pacrojara-
JIUCh BCE OTPHIIATEIBHBIC 3JIEMEHTHI, @ TIOTOM — BCE MOJIOKUTEIbHBIC (3JIEMEHTHI, paBHbIe 0, CUUTATH
TTOJIOKUTEITEHBIMU).

IMpaktuueckas pabora Ne 5. "Pexypcus".
1. Onmcarb peKypCcHBHBII alrOPUTM, OCYIIECTBIISIOIINN MEPEBOJ] HATYPAIBHOTO YHCa W3 OJHOU

CHCTEMBI CUUCIICHHS B APYTYIO.
2. 3amaHa MOCieI0BaTeIbHOCTh HATYPalIbHBIX YHcel. TpedyeTcs OlpeaeauTh KOJMYeCcTBO map B3a-
MMHO MPOCTHIX YHCEI B 3TOW TIOCIIEAOBATEIHLHOCTH.

3. Jano HarypanbpHOoe uuciio. COCTaBUTh PEKYPCHUBHYIO MPOLCAYPY BBIBOAA Ha dKpaH HUQp 3aJaH-
HOT'O HaTypaJIbHOTO YKCIIA, OTIPEICIUTh KOJIMYECTBO M CYMMY €ro IUdD.

4, Onpenenuts U(POBOH KOPEHb 33JJaHHOTO HATypalbHOTO uncia. Hanmpumep, s yuncna 123456
1 poBoit KOpeHb paBeH 3, T.K. 1+2+3+4+5+6=21, 2+1=3.

5. Onucath peKypCHUBHYIO JIOTHUECKYIO (PyHKIMIO Simm(s,i,j), TPOBEPSIOIIYIO, SBISCTCS JIA CUM-
METPUYHON YaCTh CTPOKH S, HAUMHAIOMIASCS 1-M M KOHUYAIOIIASCS j-M €€ dJIeMEHTaMHU.

6. Omnmcarp pexypcuBHyo ¢yHknutoo DigitCount(S) menoro Tuma, KOTOpas HAXOAHWT KOJHMYECTBO
udp B CTpOKe S, HE UCIONB3Ys oneparop IukiIa. C MOMOMIBIO 3TOH (YYHKITUN HAWTH KOITUIEeCTBO U(p B

KKIOW U3 IATH JaHHBIX CTPOK.

7. JaHo HaTypanbHOE Ynciao n. Beraucauts
8. I x24+2x3+3x4+..+(n-1)*xn.
9. Haiitu 3Ha4eHNE CIENYIOIETrO BEIPAYKEHUS:
|
|
1+
1
3+ 1
5+
101+ RS
10. 103

11. HaHo aefictButenpHoe ynciio X=0. Berauciuts
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X

X- + 4
) 8
X~ +
. 256
x 2
12. v
13. Haiiti cymmy psna:
1 1 1
1+ﬁ+7+7+
" 20 31 4
15. Beruncnute, ucnons3ys pexkypeuto npu n=5, 10 (n — KoJIM4ecTBO WIEHOB NOCIE10BATEIbHOCTH:

a) \/1+2\/1+3\/1+4\/1+5«/1+"_ - |D \/23—2J23+2J23+2 23-2423+ .

6) \/8—\/8+\/8—8—x/8+...: ) \/6+2\f7+3x/8+4«/9+...;

B) \/'11—2\/11+2\/11—2 1-2V11+...; | e) \/1+(n+1)\/1+(n+2)\/1+(n+3)\/ﬁ.

16.
17. PeanuzoBatk cpeactBamu sizbika C# anroput «XaHolckue oamamy»: «MiMeetcst Tpu CTepKHA A,

B, C. Ha crepxxHe A mMeeTcst n AWCKOB panuyca 1, 2,..., n TakuM 00pa3oM, 9TO JUCK pajmyca i SBIsSeTCs
i-M cBepxy. TpeOyercs nmepeMecTUTh Bce AUCKHU Ha CTep KeHb B, cOXpaHsasa uX MOpSAA0K PacloNoKeHus
(mucK ¢ OONBLINM PaIyCOM HAXOAUTCS HUKE))»

MJIK 02.03

IIpakTnyeckas padora. «[locTpoeHue npocTenmx MaTeMaTHYECKUX MOJIEIIEH.»
ITocTponTh MaTeMaTHUECKHE MOAEIH CIEAYIOINX 3a/1a4.

3amaua 1
Omneparop CBs3H OKa3bIBaeT 2 BUJA YCIYT:

1. IlpenocraBneHue ojHOM nuHKUU TenedoHHOM ceTn obuiero noas3oBanus (TCOII) u Tpéx
auHui dposoit ceszu (LIC);

2. TlpenocraBnenue oanoit nunuu L{C u nByx munauii TCOIL.

CroumMocTh yciIyr yka3aHa B Tab. 1:

Tabmuma 1
TCOII LC Lena
VYenyra 1 1 3 750
VYcenyra 2 2 1 600
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Cetu cBsI3U U 3KCIUTyaTHpyeMoe 000py0BaHHE HAKJIabIBACT CIEAYIOIINE OTPAHUYCHUS
Ha KOJMYECTBO UCIIOIb3YEMBIX JTUHUMN CBSA3U:

TCOII <300

nc <120

TCOII+2*11C < 380

Onpenenuts ONTUMaIbHOE COOTHOUIEHHE ycayr 1 U 2, KOTOpble onepaTrop AOKEH Ipe-
JOCTaBJISTh AJISl OMyYEHUS] MaKCUMAJIBHOMN BBIPYYKH.

3agayva 2]1y1s1 U3roToBIEHUA MPOAYKIIMU ABYX BUJIOB A U B npennpusitue pacxoayer pe-
CYpCBI, a OT peaau3alliy BBIMTYIIEHHOW MPOAYKIHMH ToiydaeT goxon. MHdopmamms o HopMax
3aTpaT pecypcoB Ha OJHO M3Jelne, 3amacax pacXoayeMbIX PECYpCcOB U IIEH M3JeIHi IpuBeieHa
B TalOIuIIE.

3azaydal.

®dupma codupaeTcst OpraHu30BaTh B CIEAYIONIEM KBapTalie BBITYCK HOBBIX U3JIETUN A U
B. Ona pacrnonaraer HeoOXOJUMBIM CHIPHEM U 00OPYJOBAHHEM U MOXKET MPHUBIIEYb PadOUnX Ha
YCIIOBUSX MMOYACOBOM OTUIATHI. J[JIs ormiaTel ux Tpynaa GupMa MOKET MOJTYYUTh B OaHKE KPEeauT
Ha Tpu Mecsna noa 40% rogossix. MHopmanus o HOpMax 3aTpar pecypcoB, HATUYHBIX 00be-
MaX CBIpbSl © 00OpPYIOBaHUS, a TAKXKE IeHax u3ennii A u B nmpuBenena B Tabmnwuie. Llensro op-
TaHW3aIUH BBITYCKA MPOAYKLUHU SBISETCS MOTYYCHHE MAaKCUMAIbHOM CyMMapHOM MPUOBLIH.

IlpakTuyeckas padora. «CBeneHre MPOU3BOJIBHON 3a7a4i JIMHEHHOTO TPOrpaMMHUPO-
BaHMS K OCHOBHOM 3a/1aue JIMHEHHOT0 NPOrpaMMHUPOBAHUSI

[IpuBecTr 3a1a4 K OCHOBHOM 3aJa4€ JIMHEMHOTO MPOrpaMMHUPOBAHUS.

3anaua 1.J{ns U3roToBiaeHUs NPOAYKIMH ABYX BUJIOB A U B npeanpusitue pacxogyer pe-
CYPCHI, @ OT peaJM3alyy BHIMYIICHHOW MPOIYKIMU ToiydaeT aoxoa. Mudopmanus o Hopmax
3aTpaT pecypcoB Ha OJHO U3JIETHUE, 3alacax pacXoAyEeMbIX PECYpCOB U LEH U3 IpUBEIEHA
B TabnuIe.

3agaua?.

®upma codupaeTcsi OpraHu30BaTh B CIEAYIOIEM KBapTalle BHITYCK HOBBIX U3J€IUN A U
B. Ona pacrnonaraer He0OXOIUMBIM CHIPHEM U 00OPYJOBAaHHEM U MOXKET MPUBIIEYb PabOUnX Ha
YCIIOBUSX [10YAaCOBOM OmuiaThl. J{Js omiatel UX TpyJaa GUpMa MOXKET MOIYYUTh B OaHKE KpeauT
Ha Tpu Mecsna noa 40% rogossix. MHbopMaius o HOpMax 3aTpaT pecypcoB, HATUYHBIX 00be-
Max ChIpbsl U 00OpYy/IOBaHUs, a TaKkKe IeHax u3aenuil A u B npusenena B Tabnuie. Llenso op-
TaHU3aIUH BBITYCKA MPOAYKIIUHU SBISETCS MOTYYSHHE MAaKCUMATbHOM CyMMapHOM MPUOBLIH.

IIpakTnyeckas padora. «PemieHne npocTeHINX OJHOKPUTEPHATBHBIX 3a/1a4 rpaduye-
CKHUM METOJIOM.

Pemuth rpadguueckum METOZ0M 3a7auy IpOrpaMMHUPOBAHUS.

3anmava 1..Jlng M3roTtoBieHUs NPOAYKIMU ABYX BHJIOB A u B mpenmpusitue pacxonyer
pecypcehl, a OT peaau3aliy BITYLIEHHON MPOAYKIIUN NoidydaeT qoxon. MHpopmanus o Hopmax
3aTpar pecypcoB Ha OJJHO M3JEIHE, 3aIacax pacXoayeMbIX PECYPCOB U LIEH U3JCIIUN NIPUBEIeHA
B Ta0JuIlE.

3amgauga?.

®dupma cobupaercs OpraHMU30BaTh B CIEAYIOIIEM KBapTasle BBITYCK HOBBIX M3JeNui A u
B. Ona pacrnonaraer He0OXOJUMBIM CHIPHEM U 00OPYJOBAaHHEM U MOXKET MPUBJIEYb padounx Ha
YCIIOBHAX 1OYAcOBOM omaThl. [ oruiaTel MX TpyJa (Gupma MOXKeT HMOJIYYUTh B OaHKE KPEeauT
Ha Tpu Mecsua noa 40% rogossix. MHdopmaiys o HOpMax 3aTpaT pecypcoB, HATUYHBIX 00be-
Max ChIpbsi M 00OPYAOBaHUS, a TaKKe IeHax u3aennii A u B npusenena B Tabnuue. Llensio op-
raHU3alUH BBIITyCKa MPOAYKLUHU SBJSETCS MOTYyYeHHEe MaKCUMaJIbHOW CyMMapHOU NMPUOBLIH.

Pemuts rpaduueckum METOI0M 3a/1a4y MPOrpaMMUPOBAHHUSL.
3anmava ..l M3roToBieHUs NPOAYKLIMH ABYX BHJIOB A M B mpenmpusrtue pacxonyer
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pPECyYpChl, a OT pearu3alii BRIMYIICHHON MPOAYKIUU MOIyvaeT Jgoxo. MupopManus o HopMax
3aTpaT pecypcoB Ha OJHO U3JIENHE, 3amacaX pacXodyeMbIX PECypCOB U LIEH H3CIUi MpUBEICHA
B Ta0IHUILE.

3agaua?.

dupma coOupaeTcss OpraHu30BaTh B CIICAYIOIIEM KBapTalie BBITYCK HOBBIX M3JICIUN A H
B. Ona pacronaraer He0oOXOIUMBIM CBIPEM U 00OPYIOBAaHHEM U MOXKET MPUBIIEYh PabOUnX Ha
YCIIOBUSAX IMOYACOBOM OIUIaThl. J{Jis ormaTel MX Tpyaa ¢GupMa MOXKET HOJYyYUTh B OAHKE KPEIUT
Ha Tpu Mecsna noj 40% romoBeix. MHGoOpMaLus 0 HOpMax 3aTpaT pecypcoB, HAIMYHBIX 00be-
Max ChIpbs M 000OpYIOBaHUs, a TAKKE IIeHaX u3aeanii A u B npuBeneHa B Tabmuie. Llenbro op-
TaHW3aIUH BBITYCKA MPOAYKIIUHU SBISETCS MOTy4YeHUE MAKCUMAIILHON CyMMapHON PUOBLITH.

IIpakTuyeckas padora«Pemenne NpoCcTeHIUX OJHOKPUTEPHAIBHBIX 3a/1a4 CUMILICKC-
METOJIOM.

3amava 1..J1)1s1 M3rOTOBJICHUS MPOAYKIMU JBYX BHUAOB A W B mpemmpustue pacxomyer
pPeCypChl, a OT pean3aliy BBIIYIICHHON MPOJYKIUHU MoTy4aeT jgoxoa. MHdopmamms o Hopmax
3aTpaT pecypcoB Ha OJHO U3JENHE, 3amacax PacxXoAyeMbIX PECYpPCOB U IIEH MU3JICTHI IpUBeIeHA
B Ta0IHUILE.

3amaua?l.

®dupma cobupaeTcsi OpraHu30BaTh B CICAYIOIIEM KBapTalie BBITYCK HOBBIX M3JCIUN A H
B. OHa pacnoiaraer HeoOXOAUMBIM ChIPbeM U 000PYIOBaHUEM M MOXKET IPHUBJICYb pabOUYMX HA
YCIOBHUAX IMOYACOBOM OmuIaThl. J[J1s omiaTel MX Tpyjaa GUpMa MOKET MOJIYYUTh B OaHKE KPEIUT
Ha Tpu Mecsna noj 40% romoBeix. MHGoOpMaLus 0 HOpMax 3aTpaT peCypcoB, HAIMYHBIX 00bE-
MaX ChIpbs M 000pYyIOBaHUsA, a TAKXKE IIeHaX u3aeanii A u B npuBenena B tadmuie. Llenbio op-
TaHW3aIUH BBITYCKA MPOAYKIIUHU SBIISETCS IMOTYICHHE MAKCUMAITLHOW CYMMapHOM MPUOBLIH.

IIpakTHyeckas padora. «PemieHue NpocTeUINX OJHOKPUTEPHAIBHBIX 337]a4 CUMILICKC-
METOJIOM C UCKYCCTBEHHBIM 0a3ucoM»

3anayval.
Pemure 3amauy JIII, Haligs HavyaubHBIA ONOPHBIA TUIAH METOJIOM HCKYCCTBEHHOTO 0aswmca.
OmnpenennM MakcuUManbHOe 3HadeHHe meneBoi GyHkuuu F(X) = 3X;- 2X, - Xs IPU CIEAYIOMNX YCIOBHAX:

2X| + X, + X3+ X4 + 3X5=5
3X| + 2X‘, - X4 + 6X5=7
X - X3+ 2X4 + X5=2
3amaya 2.
3agaua 2. Pemmuth 3agauy JIMHEHHOTO MPOrpaMMHUPOBaHUS CHMILICKC-
fo=2X +X -2X, = min
METOJIOM.
X+ X, - X, 28

X, -X,+2X, 22
X, 8K, +3X, 21,
X, 20(=1273)
3agaua 3. [Ipennpusitue nponsBoaut 3 Buaa npoaykuuu: Al, A2, A3, ucrionb3ys celpb€ 1ByX TUIIOB. M3BeCTHBI 3aTpa-

ThI CBIPbS KAaKA0I'0 TUIla Ha €AWMHULLY TPOAYKIHNH, 3al1aChbl CbIPbSA Ha HHaHpreMbIﬁ TNEepUoa, a TaKKe HpI/I6I)IJ'[L OT CAWMHHIIBI
NPOAYKIHH KaXXI0ro BrUJa.

Cripné 3aTpathl ChIPbS HAa €IUHUIY TPOTYKIIUH 3amnac chIpbs
Al A2 A3

I 3.5 7 4,2 1400

II 4 5 8 2000

[IpuObuTE OT €11. po/I. 1 3 3

CKOJBKO HM3JIECTUN KaXKI0ro BHIa H806XOIII/IMO MPOU3BECTH, YTOOBI NOJIYYUTh MAaKCUMYM HpI/IGLIJII/I?

Onpezlem/m, CTATyC KaXX0T0 BUJa ChIPhA U €0 YACIbHYIO HEHHOCTD.

3. OHpeIIe.HI/ITL MaKCHMaJIbHEIN HUHTEpBaAJI U3MEHCHHS 3al1aCOB KaKI0I'0 BHUJa ChbIPbA, B IIPEACTIaX KOTOPOI'O CTPYKTypa
OIITUMAJILHOTO IJIaHa, T.€. HOMCHKJIATypa BBIITYCKa, HC U3MCHUTCH.
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4. OnpenenuTb KOIMYIECTBO BBITYCKaeMOH MPOTYKIUH U MPUOBIIb OT BEITYCKa MPH yBEIUUEHUH 3aT1aca OJHOTO U3 Je-
(UIUTHBIX BUIOB CHIPBS 10 MAaKCHUMaJIbHO BO3MOXHOH (B Ipeenax JJaHHOH HOMEHKJIATYpHI BEITYCKa) BEJTHYUHEL.

5. OmpenenuTs HHTEPBAIBI H3MEHEHUS IIPHOBUTH OT €AWHHUIIBI IPOIYKIMU KaXKIOTO BUJIA, IIPH KOTOPHIX HOJyYEeHHBIH OT-
THUMAJIbHBIN TJTaH HE U3MEHHTCSL.

IIpakTHyeckas padora. «Haxoxaenne HadaabHOTO pemicHu-d TpaHCHopTHOﬁ 3aga4du MECTO-
J0OM CEBEPO-3allagHOro yria.»

3amgaga 1.M13 Tpex XONOOWIBHUKOB A;, i=1..3, BMEIIAIONX MOPOKEHHYIO pBHIOY B KOJIMYECTBAxX a; T, HEOOXOIUMO II0-
CJICTHIOIO IOCTAaBUTH B IATh Mara3uHoB B;, j=1..5 B komuyecTBax b; T. CTOUMOCTH EPEBO3KU 1T PHIOBI N3 XOIOIMIBHUKA A; B
MarasuH B, 3anans B BUIC MaTpHIIBI Ciis 3x5.
Hamnucats MaTeMaTHyecKyto MOJIENb 331a4d U CIUIAHUPOBATh NEPEBO3KU TaK, YTOOBI X 00IIasi CTOMMOCTh Obllla MUHHMAalb-
HOIL.

a=(15,2510),
b=(2,20,18)
2 5 7
c=|8 12 2
1 3 8

HOCTpOI/ITB HavaJIbHOC pacrpeaciICHue TpaHCHOpTHOi/’I 3aJa4u METOJOM CEBEPO-3araiHOro yria.

3ananne 2. HaliT mepBOHAYaIbHBIN OITOPHBIN IJIAH .

ai 5 4 3
b; 00 00 00
200 1 5 6
300 6 7
500 3 7 8

IIpakTuyeckas padora. «HaxoxxaeHne Ha4aJIbHOTO PEIIeHUsI TPAHCTIOPTHOM 3a]]a4ll METO-
JIOM MUHUMAaJIbHOW CTOUMOCTH.»

3amaya 1.M3 Tpex XOMOIUIBHUKOB Aj, 1=1..3, BMEIIAOINUX MOPOKEHHYIO PHIOY B KOJIH-
4ecTBax a; T, HE0OXOAUMO MOCIEIHIO JOCTaBUTh B MATh MarasuHoB Bj, j=1..5 B konuuecTBax
b; T. CtoumocTH nepeBo3kH 1T peIObI U3 XonoauIbHUKa A; B MarasuH B; 3a7aHel B BUe MaT-
pHIIBI Gijs 3x5.
Hanucars mMarematuyeckyro MoJieNb 3a7aud U CIUIaHUPOBATh MEPEBO3KH TaK, YTOOBI UX 00-
1ast CTOMMOCTh Obllla MUHUMAJIbHOM.

HOCTpOI/ITL Ha4daJIbHOC pacClpcCacCIICHUC TpaHCHOpTHOﬁ 3aJa4d METOJOM MHHHMAaJIbHOM

a=(15,25,10),
b=(2,20,18)

2 5 7

c=[8 12 2
CTOUMOCTH. 1 3 8
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3ananue 2. HaliTu nepBoHaYaIbHbIN OMOPHBIN IJIAH .

ai 5 4 3
b; 00 00 00
200 1 5 6
300 2 6 7
500 3 7 8

IIpakTnyeckas padora. «Pemenue TpaHCIOPTHOM 3a7a4M METOJ0M MOTEHIIUAJIOBY

3amaua 1.3 Tpex X0JI0auIbHUKOB Aj, i=1..3, BMEIIAIOIMX MOPOKECHHYIO PHIOY B KOJIH-
4ecTBax a; T, HEOOXOAUMO MOCIEIHIO JOCTaBUTh B MATh Mara3uHoB Bj, j=1..5 B konudecTBax
b; . CroumocTH nepeBo3ky 1T pbIObl U3 XOJOAMIbHUKA Aj B MarasuH Bj3ajgaHbl B Buze Mart-
pHIIBI Cij, 3x3.
Hamucate MaTeMaTHYECKYI0 MOJIENb 33J1a4d U CIUIAHUPOBATH MEPEBO3KU TaK, YTOOBI MX 00-
I1ast CTOUMOCTE ObllIa MUHUMAJIbLHOM.

HOCTpOI/ITB Ha4yaJIbHOC PACHIpCACICHUC TpaHCHOpTHOﬁ 3aga4yud  METOAOM CEBEPO-

= [15,25,10),
b= [2, 20,18)
2 5 7
=8 12 2
1 = B
3aMagHoro yria.
3amanue 2.
ai 5 4 3
b; 00 00 00
200 1 5 6
300 6 7
500 3 7 8

IIpakTHyeckas padora. ['papuueckuii MeTos pemeHus 3a/1a4 HeIMHEHHOro0 MporpaMMu-

poBaHUusA
f=3x7+2x53- 3x,+ 1
2 2
Pelnth 33124y HEIMHEHHOTO NPOrpaMMUpoBanms Y1t X2~ 4
X, x,20
1272

IIpakTHyeckas padora. Meron mHoxxutenel Jlarpanxa.

Pemmte MeTooM MHOKUTENEH Jlarpanixka:
f=3x1+2x3-3x,+ 1
2 —
xitx5=4

>
X, x,20

IIpakTuyeckas padora. «MccinenoBaHue XapaKTePUCTHK CIYy4YaHHOI0 OTOKA TPe®o-
BAaHUI B TEJIEKOMMYHUKAIIHOHHOM CHCTEMeE».
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Peanbupiii moTok Be3oBOB X(t), moctynatomuii Ha kommyTtaTop ATC 3a uHTEpBan Bpe-
Mmenu (0, t), anmpoKCUMHUPYETCsI TyaCCOHOBCKUM 3aKOHOM pacIpeIeleHUs BEPOSITHOCTEN MOSIB-
JIeHUs i BBI30BOB

(Ar) o

P{X(t)=i,At}=P(i,At) =
3mech i = (0, 1! 1,2,...,0); At— mapaMeTp 3aKoHa
pacnpeziesieHusi; A — HHTEHCUBHOCTD (IUIOTHOCTBH) MOTOKA, T.€. CPEe/IHEee YHCIIO BHI30BOB B €/1H-
HHUIY BpEMEHH t.
Tako# moTok Ha3zpIBaeTcs npocterum notokom tpedoBanuid (I1I1T). On obmagaeT cBOA-
CTBaMHU CTAlIMOHAPHOCTH, OPJIMHAPHOCTH, OTCYTCTBUS MTOCIIEICHCTBHUS.

3aganue

1. Bwruucnute BepostHocTH P(i, At ) msi= (0, 1, 2, ..., 10) u 3aganHOrO mapamerpa At, pe-
3yJIbTaThl CBECTU B TaOIUILY,[IOCTPOUTH B MaciiTade rpaduk 3aKOHA pacrpeiesieHus Be-
POSITHOCTEH.

2. Onpenenuth HAMBEPOATHEUIIIEE YHCIIO BBI30BOB 3a mHTEpBaI (0, t).
3. Bwuuciuthk U mocTpouTh Tpaduk GYHKIUU pacpeaeTeHUs] BEPOSTHOCTEH

i1
F(i,At)= P{X (1) <i, At} =) P(k,At)
o 1= (1, k=0 2,...,10).
4. BplUUCAUTH BEPOSITHOCTH TOT'O, UTO 32 MHTEpBa BpeMeHH (0, t) mOCTynuT:
e TOYHO «K» BBI30BOB;
e MeHee «K» BbI30BOB;
e (Qoiee «k» BHI30BOB.
5. Beraucnuth cpepHee 3HaU€HUE BCEX BBI30BOB, MOIIHOCTH pa3dpoca U CpeHEKBaIpaTH-
4yeckoe OTKJIOHeHue (m;, Dj, 6i ) 3a MHTepBaj BpeMeHH t
6. BbrauciauTh BEPOSTHOCTH TOTO, YTO 332 BPeMs t YHCIIO BBI30BOB OYy/IET JIEKaTh B HHTEPBA-
ne 3HaveHni (k-1 <i<k +2)
Onucanue 3a1a4u 2.
K oneparopy nocrynaer ciyuyaiiHblii TOTOK Tenerpamm. O6paboTKa onepaTopoM oji-
HOM TesierpaMMbl 3aHUMaeT poBHO h MuHyT. I1nO0THOCTH pacnpeneneHus BEpOSATHOCTEN Cily-

qaﬁHoro HHTCpBAja Z Me>1<1[y COCCAHUMHU TpC6OBaHI/I$IMI/I OIpeaAcCIACTCA COOTHOICHHUEM [1
¢.80, 82]

0,t<0
W.(t)=qat,0<t<b

0,t>b
JlaHHBII TTOTOK Tpe- OOBaHUN MOXHO OXapaKTEPHU30BaTh TOYCUHBIM

CIIy4aifHBIM MPOIIECCOM, Y KOTOPOTO BCE MHTEPBaibl Z pacrpeaeneHbl 0JUHAKOBO ( MOXKET OBIT
3a HCKJIIIOYEHHEM IIepBOr0 HMHTEpBasia). Takue MOTOKA TpeOOBaHUU HA3bIBAIOTCS IMOTOKAMHU
ITaapma

3ananue
1. Tloctpouts rpadux GyHkmu W,(t) c codnaroaeHnemM Macirada, ornpeesinB 3Ha4YeHne

“0” U3 yCIOBUS HOPMUPOBKHU.
2. BprancouTh:

® CpeaHee 3HAUYCHHE UHTEpBaJia Z, MOITHOCTh pa3dpoca U CPeTHEKBAIPATHIECKOE OT-
KJIOHEHUE CITy4YallHON BEJTMYUHBI Z OT CBOEr0 CPEIHETO 3HAUEHUS (m,, D, 6,),

® HHTEHCUBHOCTbH IMOTOKA TEIETPAMM A;

® BEpOSITHOCTH TOTO, YTO K MPUXOJTy OUEPEIHOMN TelerpaMMBbl oniepaTop OyAeT cBoOOIeH
u TpeboBaHue OyaeT 00CiIykeHo, TO ecThb Py = P{Z>h};

® BEPOATHOCTH OTKa3a Py« B 00CTY)KMBAaHUU OUEPETHON TEJIErPaMMBbI, TaK KaK OTepaTop
Oynert 3aHAT, TO ecTh P = P{Z<h};

® CpejIHEE YUCIIO Ny NOCTYNUBIIUX K ONIEPATOPY TENErPaMM 3a BPEMS PAOOTHI (pas;

® CcpejiHEE YUCIIO TeJerpaMM, KOTOPEIM OBLIO OTKA3aHO B 0OCIIyKMBAaHHU 32 BPEMS thas.
TABJIMIA 3AJAHUN

80



I'pynma At k b, MuH h, mun tpag, 4AC
1 3+0,1Ne 4 10+Ne 5 2
2 2,5+0,1Ne 5 10+0,5Ne 4 1,5
3 2,8+0,1Ne 4 20+Ne 10 1,5
4 2,5+0,15 3 8+Ne 3 1
Ne

Boluncnenus npoBOAUTh C TOYHOCTBIO J10 4-X 3HAKOB I10CJIE 3aIATOM.

IIpakTnyeckas padora. «McciieoBaHue XapaKTEPUCTUK CJAYYailHOr0 MOTOKA 0CBO0O-
JKIeHNH KaHAJIOB B TEJIEKOMMYHHKAIIMOHHOI cHCTEMe).

B annmapatHoM 3ae 00paboOTKH MaKeTOB COOOLIEHUI MMEETCsl N UJIEHTHYHBIX MPOIecco-
poB (KaHAJIOB OOCTYXUBaHUs). DKCIEPUMEHTAIBHO YCTAaHOBICHO, YTO (PYHKIIMIO pacmpeselie-
HMsI BpeMeHU o0caykuBaHMs T; OIHMM KaHaJIOM MOXHO alNIpPOKCUMHPOBATh IOKa3aTEIbHBIM
3aKOHOM

Fy,(t)=1-¢"",1>0
I'ne vi = 1/Tjep — UHTCHCUBHOCTh OOCTY>XKUBaHUSI (MHTEHCHB-
HOCTb 0CBOOOXKIeH! KaHana), Tjc, — cpeHee BpeMs 00CIyKMBaHUs OJTHUM KaHAJIOM.
Muorokanansiags CMO paboTtaeT Tak, 4TO OCBOOOJUBIIMIICS KaHAT TYT K€ 3aHMMAETCs
HOBBIM TpeOoBaHUEM. B 3TOM ciyyae BEpOATHOCTH TOTO, YTO 3a MpomexyTok Bpemenu (0, t)
MIPOU30MIET i OCBOOOKICHHI KaHAIOB OMKCHIBAETCS 3aKOHOM pactipeaeneHus [lyaccona.

P(t)= (L)ie‘” >0
a (yukmous pac- i = mpeneneHusi BpeMeHHu oOciyxuBanus T 3amaercs

BBIPpA)KCHHUCM

= | — -V >
rae v=nv; — HH- FT (t) 1 e ,Z_O,

CHCTGMOfI, €CJIM BCC KaHaJbl UICHTUYHBI.

TCHCUBHOCTb O6CJIy7KI/IBaHI/I$I n-KaHaITbHOM

3ananue
1. Omnpenenuthb MIOTHOCTH BEPOATHOCTH BpeMeHH T o6cmyknuBanus n-kaHansHoit CMO,

noctpouts rpadpux Wr(t), t=0 myig nnTepsana 3nauenuii t ot 0 1o 3/v B ynobHoMm mac-
mraoe.

2. Onpeaenutb MaTeMaTHUYECKOE OXKHUAaHUE My, AUCTepcuio Dy, U CpeIHEeKBaIpaTHIeCKOe
OTKJIOHEHHE OT, IaTh UX TOJKOBaHUE.

3. OnpenenuTth BEpPOSTHOCTH TOTO, YTO 32 BPEMsI t B CUCTEME:!

e He 0CBOOOJIUTCS HU OJUH KaHA;

e 0ocBOOOAMTCA XOTs OBI OJIMH KaHAaT,

e 0CBOOOAMTCS TOUYHO OJMH, J1BA, MSATh KAaHAJIOB;
e ocBoboauTcs 6oJiee OJJHOTO KaHaa.

4. TIlo rpaduky miaoTHOCTH BepOATHOCTH W(t) TEOMETPUYECKH ONPENETUTh BEPOSITHOCTH
P{i=0, vt }, P{i>1, vt}, kak cooTBeTcTBYIOIIHE MIOMAAH oA kKpuBoit Wr(t). CpaBHU-
TE€ pe3y/IbTaThl, IOJTYICHHBIE TEOMETPUICCKH C Pe3yJbTaTaMH, MTOJTYICHHBIMH aHATUTH-
YeCKH B I1.3 3aaHHUS.

5. Onpeaenuts cpeaHee YUCI0 OCBOOOXKICHHH L, TO €CTh Yncio 00CTYKEHHBIX ITaKETOB 32
BpeMs PAOOTHI tpq6.

6. B ciyudaiinbiii MOMEHT BpeMeHHU B n-kaHanbHyto CMO nocrtynaer TpeboBaHue (akeT
cooOmenuit). HaliTu 3ak0H pacmpeieieHust BpeMeHU OKUAAHUS T oy, KOTOpOE TpeboBa-
HUIO TIPHUJIETCS JKJIaTh, U BEIYUCIUTH BEPOSITHOCTh TOTO, UTO TPpeOOBaHUE OYAET MPUHATO
K 00CTTy)KUBaHUIO, TO €CTh OCBOOOUTCS KaKOK-TMO0 KaHal HE TO3/IHEE t).
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TABJINLA 3AJJAHUN

I'pynna vi, 1/MuH n t, cex tpa6 ,CEK t1, CEK
1 100 — 3Ne 25 4 30 5
2 130 - 4Ne 20 3,5 40 4
3 80 — 30 5 40 6
2,5Ne
4 150 — 20 3 30 3
4,5Ne

pi
1
2.
3.
4
5

IpakTnyeckas padora. IIporHo3upoBaHne BpeMEHHbIX PSI0B € UCIO0JIb30BAHUEM
CKOJIb3s11Iel cpeaHeil

3amanue.

[IpuBeneHb! 1aHHBIE NPOJAXX HA KOHELl HeAenu. /laHHble 3anmuchiBajIuCh B TeueHue 18 He-

eJlb.
. TlocrpoiiTe rpaduk U ompeneauTe CKOIb3sIIee CPeIHee
BrIIoHNTE 3KCIOHEHIMAIBHOE CIVIAKUBAHUE C KOHCTAaHTOM criaxkuBanus o =0, 1

HﬂﬁﬂHTeOHTHMaHLHyK)KOHCTaHTyBKCHOHGHHHaHBHOFOCFH&XMB&HHX
BrinosaHuTE SKCIMOHEHIMAILHOE CIIaXKUBAHUE C HOHy‘IGHHOfI KOHCTAHTOM CTJIQKUBAHUS OL.

Kaxkoi n3 IIOCTPOCHHLBIX Ha60p0B CIIA’KCHHBIX JaHHBIX IMOAXOAWUT HAWJTYHIIIUM 06paaoM JJIA
OHpeﬂeﬂeHHﬂaCHMHTOTHHGCKOHDPﬂﬂa?

HC-
eIt

1

3
2

5
3

7
4

0
5

8
6

3
7

4
8

5
9

2
10

7
11

8
12

9
13

3
14

6
15

0
16
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17 7
2

18 7
3

IIpakTnyeckas padorta. [IporHo3upoBaHHE BPEMEHHBIX PSIIOB C HCIIOJIb30BaHUEM

TpeHpa.

HpI/IBGI[eHBI AAaHHBIC IMMPOAaX Ha KOHCI HCI[GJII/I(CM.HpeII.?:aHSITI/Ie). HaHHbIC 3allMCbIBAJIMCH B

TeueHue 18 Hemenp.

[TocTpolite TMHENHHYIO MO/IENIb U BBINIOJIHUTE MIPOTHO3 HA 2 HEJIETH.

IIpakTnyeckasi padora. JI€MEHTbI TEOPUHU UTP

IlocTtanoBka 3ax

[IpennpusitTie MOKET BBIITYCKaThb HECKOJIBKO BUIOB mponykuuu Al, A2, A3, ..., nomydas
IpU 3TOM TPHUOBLIL. BenumumHa mpuObBUIM OMpenenseTcsi COCTOSHHEM crpoca ( «IpUpOaoH»
PBIHKA), KOTOPBII MOXET HAXOJUTCA B OAHOM M3 HECKOJIBKUX BO3MOXKHBIX cocTtosiHuil: B1, B2,

B3, ...

3aBUCUMOCTb BEJIMYMHBI IPUOBLIN OT BHUJIA BBIIYCKAEMON MPOIYKIIMH U COCTOSIHUS PhIHKA

adyu

MMpCACTAaBJICHA B INIAaTC)KHBIX MATpULlax.

Al
A2
A3
A4
AS
A6
A7
A8
A9

PaccmoTtpuTe Tabnuily Kak MaTpUUHYIO UTPY «IPEINpUsITHE (UTPOK A) MPOTUB «IIPUPOIBI

B1

196
476
307
93

220
330
447
282
230

B2

428
386
228
143
309
339
221
316
360

B3

464
335
424
195
363
362
281
229
490

pbIHKa (Urpok B)». [l 3agaHHOM M1aTeXHOM MaTpULIbL:
1. HaiiguTe HUKHIOIO U BEPXHIOIO LIEHY UTPbI;

2. Omnpenenute ONTUMAIBHBIE CMEIIAHHBIE CTPATETUN UTPOKOB C TOMOLIBIO CBEJECHUS UTPHI
K 3a/1a4ye JJUHEIHOTo MPOrpaMMHUPOBAHNS;
3. MHTepnpeTupyiiTe MoaydeHHBIE PE3YJIbTaThl IPUMEHUTEIBHO K PACCMAaTPUBAEMON KO-

HOMHYECKOU 3a7a4e.
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B4
212
203
377
163
156
420
482
385
408

B5

320
479
250
179
289
468
181
243
447



