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I. O01mmne nmoJ1oKeHUSA

1. @OHIBI OLIEHOYHBIX CPEACTB MPEAHA3HAYEHBI AJI1 IPOBEPKHU PE3YIIHTATOB
ocBoeHwms Buaa npodeccuonanpHou nesrenbHoctr (BIT/I) TIM.02 OcymectBnenne
UHTETPaIK IPOrPaMMHBIX MOAYJIEH U COCTaBISIIOIINX €T0 MPO(EeCCHOHATBHBIX U
OOIIMX KOMIETEHIINH, MPOrpaMMBbI MOATOTOBKH CIIELIUATIMCTOB CPEIHErO 3BEHA T10
cnenuansHoctd 09.02.07 MHpOpMAIIMOHHBIE CUCTEMBI U IPOrPaMMHUPOBAHUE.

dopmoii aTTecTaluy Mo MPOPEeCCHOHATBHOMY MOAYIIO SIBJSICTCS 3K3aMEH
0 MOJYJIIO.

dopMa npoBeaeHUsI K3aMeHa —yCTHBIA OMPOC M BHITIOJIHEHHUE 3aJ]aHus 110
ouieram.

2. @opMbl KOHTPOJIS M OLEHUBAHUS JJIEMEHTOB NPO(ecCHOHATLHOIO

MOYJIst
Ta0muna 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 Dk3amMeH 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 yuyeOHOM PaKTHUKE.
[T HuddepenunpoBannsiii | Habmtonenue 3a BhINMOIHEHUEM
3a4eT (4 ceMecTp). paboT Ha MPOU3BOJACTBEHHOM
TIPaKTHKE.

Hanee pazmewaromcea @OC no kaxicoomy M/IK, YII u II11.




3. Pe3yabTarbl 0CBO€HUSI NPOGecCHOHAIBHOTO MOAYJIS, MOAJeKAINe
npoBepke

B pesynbrare artectanuu mo nmpodecCHOHATBPHOMY MOJYJIIO KOMIUICKCHAs
MpoBepKa O0MMX U MPOo(HEeCCHOHATHHBIX KOMITETEHIIUNA TPO(ECCHOHATEHOTO MO-
JTyJisl OCYIIECTBIsICTCS B (POpME OIEHKM KaueCTBA BHIMIOJHEHUS 3aJaHNUH HA IK3a-
MeHe no M00y/10/KeanuPuKayuoOHHOM IK3AMeHe:

Iliianupye- Bux
Mble pe3yJib-
OlIeHOY-
TaThbI OCBOE- Sran IToxka3aTeu U KPUTEPUHU OLIEHNBAHUS pe- HOTO
HHs 00pa3o- 3yJbTATOB 00y4YeHH cpest-
BaTeJIbHOM
NMPOrpaMMblI crea
1. 2. 3. 4.
HEY/I. Y/IOBIL XOpOIIO OTJINYHO
OK 01. Bwi-| 1 sran: | Her 3Hayu- He3nauu- O6ocHO- YcTHbI
Oupate  cro- | 3HaHUS: 3HAHUH, | TCIIBHBIE | TEJIbHBIC BaHHBIH orpoc
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 nad  Ipo-
TEIbHOCTH, KOHTEKCT, B | CKOTO | pellleHusl | peHIeHUs (beccuo-
IPUMCHH- KOTOPOM TIpH- | ONBITA | 33734 3aa4  Tpo- | HAIbHOU
TEIbHO K pa3- | XOAUTCS pado- npodec- dbeccuo- JesITeNbHO-
JUYHBIM KOH- | TATh U JKUTh; CHUOHAJb- | HAJIbHOU CTH, TIpH-
TeKCTaM OCHOBHBIE HC- HOM Jesi- | IeATeNbHO- | MEHHUTEINb-
TOYHUKH  WH- TEBHO- CTH, TpH- | HO K pas-
dopmaruu  u CTH, TMpH- | MEHUTENb- | JIUYHBIM
pecypebl st MEHH- HO K pa3- | KOHTeKCTaM
pelieHus 3a1a4y TENbHO K | TUYHBIM
u mpobieM B paznuy- KOHTEKCTaM
npodeccuo- HBIM KOH-
HaJbHOM W/WJN TEKCTaM
COLIMATTbLHOM
KOHTEKCTE; all-
TOPUTMBI  BBI-
MOJTHEHUST  pa-
6ot B mpodec-
CHOHAJIBHOW U
CMEXHBIX 00-
JACTAX; METO-
o6l paboOTHl B
npodeccuo-
HAJIBHOU b3
CMEXHBIX Cce-
pax; CTIpyKTy-
py TUiaHa s
pelieHus  3a-
Jad; TOPSIOK
OILICHKHU 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 Ya-
CTH;  ompene-
JSATh JTarnbl
penieHus 3aaa-
YH; BBISBIATH
u 3¢pdexkTuBHO
UCKAaTh WH-
dbopmaruto,
HEOOXOIUMYIO
JUISL  peleHus
3aaun  W/WIU
po0JIEMBI;
COCTaBHTh
IJI1aH nen-
CTBHUS;,  OIpe-
NEeNUTh HEoO-
XOJIUMBIE  pe-
CYpCHI

3 sram:
Nmers  mpak-
THYECKHUI
OIIBIT: BJIAJETh
aKTyaJIbHBIMHU
METO/JaMH  pa-
060TBI B TMpO-
dbeccruoHab-
HOMl M CMEX-
HBIX  cdepax;
peann3oBaTh
COCTaBJICHHBIN
IUIaH; OIICHH-
BaTh pe3yJbTaT
U TIOCJIEICTBUS
CBOMX Jei-
cTBUM  (camo-
CTOSITEIBLHO

Tecto-
BBIE 3a-
JOaHUus

Pemenue




nim C TIIOMO-

cuTya-

HIbI0  HAcCTaB- IUOHHBIX
HUKA) 3a7a4
OK 02.| 1 oram: 3na- | Her 3Hauu- He3nauu- O6ocHo- VYcrHbii
Hcnonb3oBarh | HUSi:  HOMEH- | 3HAHUU, | TEIbHBIE TEJbHBIE BaHHBIN oIpoc
COBpEMEHHBIE | KJIaTypa  HH- | yMe- 3aTpyaHe- | 3aTpynAHe- MOKCK, aHa-
cpenctBa 1o- | popmanuoH- HUH, HUS TIpH | HAS 0pu | U3 W WH-
WCKa, aHalu3a | HBIX MCTOYHHU- | MIpaK- ocy- OCYIIECTB- | Teprpera-
U UHTEpIpe- | KOB, MPUMEHS- | TUYEC- LIECTBJE- | JIGHUH TIO- | UA WH-
Taluu UH- | eMBIX B IIPO- | CKOTO HUU  T1O- | MCKa, aHa- | dopManum,
dopmaruu U | hecCUOHATb- OmbITa | UCKA, aHa- | TU3a U WH- | HEOOXOAU-
uHpopMalu- | HOM  JesiTelnb- nu3a U | TeprpeTa- MO JUIST
OHHBIE TEXHO- | HOCTH;, IpHe- WHTEp- 02078 WH- | BBITIOJIHE-
JIOTUHI IUIL | MBI CTPYKTY- nperauuu | popmanuu, | HUS 33134
BBITIOJTHEHUSI | PUPOBAHUS unpopma- | HEOOXOAM- | Ipodeccu-
3a1au po- | uHpopMaluu; WU, He- | MO’ JUTs | OHaJIbHOU
deccuonansb- | hoopmar 00xo/u- BBITIOJTHE- NeSTEeNbHO-
HOM odopmiIeHUS MO Uit | HUSL  3alad | CTH
pe3yabTaToOB BBITIOJIHE- | Tipodeccu-
MOKCKa WH- HUS 3a]a4 | OHAJIbHON
dbopmaruu. mpodec- JeSITeIIbHO-
2 srtam: Ywme- CHOHAaJb- | CTH
HUS:  ompeJe- HOH Jef-
JAATH  33/Ja4u TEIBHOCTH
TUTSt MOUCKA
nHpopmanuu;
OIPENIEIISIT Tecto-
HEOOXOIUMbIE BBIE 3a-
UCTOYHUKHU TaHUs
nHpopmanuu.
3 sTam:
HNmers  mpakx-
THYECKUMN
OTBIT: TUIAaHU-
poBaTh  TIpo-
1ecC IOHUCKa;
CTPYKTYpHPO- Pewenne
BaTh IOJIy4dae- CUTYya-
Myl0  HH)Op- LIUOHHBIX
MAaIuIo; BBIJIe- 3a/1a4

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




OK 09. | 1 osram: 3Ha- | Her 3Hayu- Hesznaumn- ObocHo- YcTHbIH
[Tonp30BaThbCsl | HUSI: COBpEeMEH- | 3HAHUM, | TEIbHBIC TEIbHBIC BaHHBIN omnpoc
npodeccuo- HBIC CPEICTBA M | yMme- 3aTpyAHe- | 3aTpyaHe- TOMCK, aHa-
HaIBHOM  J10- | YCTPO#HCTBa HUU, HHUS TIPU | HUA NpU | IU3 U WH-
KyMeHTamuei | MHpopMaTHsa- | ppa. ocy- OCYIIECTB- | Teprpera-

Ha rocymap- | 1MW TOPAIOK | rpyge. IeCTBIIe- | IGHUW TO- | U WH-
UX TIPUMCHCHUA

CTBEHHOM H PHUMCHE CKOI'o HUU  TO- | ICKa, aHa- | oopMarum,
U TPOrpaMMHOE

WHOCTPAHHOM OIBbITa | MCKa, aHa- | JI3a M HH- | HEOOXOdu-
oOecrieyenne B 9

SI3BIKAX npodeccHo- JIn3a U | TepmpeTa- MO ISt
HampHOH  Jes- UHTEp- 185051 WH- | BBIIOIHE-
TEIBHOCTH nperanuu | popManuK, | HAA  3aaa4
2 sram: VMe- uHpopma- | HeoOXxoau- | mpodeccu-
HUSL: TIPUMEHATE WU, He- | MO’ JUIsl | OHaJIbHOU
cpeacTBa  MH- obxomu- BBIITOJIHE- JIeSITEBLHO-
(opMaImOHHBIX MOM g | HUS  3aJad4 | CTU Tecro-
TEXHOJIOTH s BBINOJIHE- | Ipodeccu- BBIC 3a-
pemenns  mpo- HUS 3a7a4 | OHAJIBHOH aHU
q)eCCI/IOHaIH)HI)IX Hpo(bec_ JESITCIIbHO-
3ajiat; CUOHAJb- | CTH
HUCITIOJIB30BAaTh HOI71 nest-
COBPEMEHHOE

TEJIBHOCTH

IIPOTrPaMMHOE
obecneyenue
3 sram:
Nmers  mpak-
THYECKHUHU
ONBIT:  TpUMe-
HATH Cpe,[[CTBa
UHQOPMAIOH-
HBIX
TEXHOJOTHUH IS
pelIeHust  mpo-
(heccroHaIBbHBIX Pemienue
3ajJa4, CI/ITya-
HCIIOJIB30BATh AOHHBIX
COBPEMEHHOE 3anau
IIPOTrPaMMHOE
obecneyenue

IIK 2.1.| 1 osrtam: 3mua- | Her 3Hauu- Heznaumn- Oo6ocHo- YcTHbII
Pa3pabartsl- HUA. Mogenu | 3HaHWH, | TeJIbHBIE TEIbHEIC BaHHBIN onpoc
BaTh TpeOOBa- | mpolecca  pas- | yme- 3aTpyAHe- | 3aTpyaHe- MOMCK, aHa-

HUS K 1po- pabOTKH  TIPO- | HuiA, HUS  1pHU | HAA npu | I3 W HH-

TPaMMHBIM 'PaMMHOT'0 Mpak- ocy- OCYLIECTB- | TEpIpeETa-
obecneyeHus.

MOAYJISIM  Ha o THYE- IIECTBIE- | JIGHWH MO- | 1IN HWH-
CHOBHBIC

OCHOBE aHa- CKOT'0 HUM TIO- | UCKa, aHa- | popmanuu,
NPUHLUIBL IIPO-

Iu3a  MPOEKT- OIbITa | MCKa, aHa- | JIN3a U HH- | HEOOXOdH-

- necca paspabor- 9
HOM Hv TEXHH- | HporpamM- m3a U | TeprpeTa- MO IUTSt
YECKOM  JIOKY- | yoro oBecneue- UHTEp- 00507 WH- | BBIIIOJHE-
MEHTAllMM Ha | gug. npetanuu | popManuMK, | HASA  3aaa4
IpeaIMeT B3a- | OCHOBHBIE IIOJ- unpopma- | HEOOXOAM- | TIpodeccu-
HUMOJEUCTBUS | XO0nbpl K WHTe- ouu, He- | MOH U1 | OHaJILHOU
KOMITIOHEHT. TPUPOBAHHIO obxoau- BBITIOJIHE- JIeSITENBLHO-

MPOTrPpaMMHBIX MOW JuId | HUS 3a7ad | CTH
MOJZyJIeH. BBITIOJTHE- | Tipodeccu-

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.

HUS 3a71a4
npodec-
CHOHAJIb-
HOU Jef-
TEIBHOCTH

OHAJILHOH
NEITEILHO-
CTU

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
BeimoausTs Hus: Mogenu | 3HaHUM, | TEIbHBIC TEJIbHBIC BaHHBIN ompoc
WHTErPALIIO mpoiiecca pas- | yme- 3aTpyAHe- | 3aTpyaHe- MOUCK, aHa-
MOyJeH B | pabOTKH TMpO- | HUH, HUS TIpU | HUSA IpH | TU3 U HH-
MpOrpaMMHOE | TPAMMHOTO Mpak- ocy- OCYIIIECTB- | TepIpeTa-
obecreueHne. | OOCCIICUCHHS. | THYE- IIECTBJIC- | JICHUU IIO- | LU HH-

OcHoBHBIC CKOT0 HUW TIO- | ICKa, aHa- | opMarum,
TIPUHITUTIBI OmbITa | UCKa, aHa- | In3a ¥ HH- | HEOOXOIH-
mpoiiecca pas- n3a U | TeprpeTa- MOM JUIS
paboTKH  TIpo- HHTEp- 1005071 VH- | BBIIIOJIHE-
rPaMMHOTO nperanuu | popManuM, | HAA  3ajaa4
obecrieueHus. nHdopma- | HEoOXomu- | mpodeccu-
OcHoBHBIE ouH, He- | MOH IS | OHAJTBHOM
Bepu(DUKaAIUN 00x0/1u- BBITIOJIHE- JIeSTeIIbHO-
MIPOTrPaMMHOTO MOM JiIg | HHSL  3ajad | CTH
obecrieueHus. BBITIOJIHE- | podeccu-
CoBpeMeHHbIC HHS 3aJa4 | OHAJIbHOMH

TEXHOJIOTHH U mpodec- JeSITeIIbHO-
UHCTPYMEHTBI CHOHAJIb- | CTH

WHTErPALIAH. HOU Jef-

OCHOBHBIC TEIbHOCTH

MIPOTOKOJIBI

JIOCTyTIa K

JIaHHBIM.

Metonasl "

CITOCOOBI

ueHTepHKa-

o cOOeB W

OlMOOK  TpH

WHTErpaliu

MIPUJIOKEHUN.

OcHOBHBIC

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




CIIEKTUPOBA-
HUS ¥ Bepupu-
KaI[UH.

[Ipuemsr pa-
0OTEL C HH-
CTPYMEHTAJIb-
HBIMH  CpE/I-
CTBAMHU TECTH-
pOBaHUS U OT-
JAJKH.

Mertoael  op-
raHu3aluu pa-
0OTHI B KOMaH-
Ie  pa3pabot-
YHKOB.

2 stam: Yme-
HHS. HCHOJb-
30BaTh BBI-
OpaHHYIO  CH-
cTeMy KOH-
TPOJIsL BEPCUM.
Hcnonb3oBath
METOABl IS
MOJTyuYeHUs: KO-
Ja C 3aJaHHOHU
(byHKIIMOHATb-
HOCTBIO M CTe-
IIEHBIO  Kaue-
CTBa.
OpranuszoBsblI-
BaTh 3aJJaHHYIO
WHTETPALHIO
MOJYyJIEU B
MpOrpamMMHBIE
cpeactBa  Ha
baze HAMEIO-
iecs  apxu-
TEKTYphl U aB-
TOMAaTHU3aIUuU
Ou3zHec- Tpo-
LIECCOB.
Hcmonn3o0BaTh
pa3nuyHbIe
TPAHCIIOPTHBIE
MPOTOKOJBI U
CTaHJAPTHI
dopmarupoBa-
HHUS  cooOle-
HUH.
BremoaHATE
TECTUPOBAHUE
WHTETPAIIAH.
OpranuszoBbl-

Tecto-
BBIE 3a-
JNaHUus

10




BaTh IIOCTO-
OpaboTKy naH-
HBIX.
Co3naBsath
KJIACCHI-
HCKJIFOYEHHUS
Ha OCHOBe Oa-
30BBIX  KJIac-
COB.
BremoaHATh
pydyHOE H aB-
TOMAaTU3HUPO-
BaHHOE TECTHU-
pOBaHUE IIpO-
rPaMMHOTO
MOJTYJISI.
BrIIBISITE
OIINOKKN B CH-
CTEMHBIX KOM-
IIOHCHTAX Ha
OCHOBE  CIIe-
upurKa-
nuitlcmnonp3o-
BaTh  IPHUEMBI
paboTBl B CH-
cTeMax  KOH-
TPOJIsi BEPCHUA.

3 sram:
Nmers  mpak-
THYECKHI
oneiT: MHMHuTeE-
TPUPOBATH MO-
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:  HMcnoib-
30BaTh BBI-
OpaHHYIO  CH-
cTeMy KOH-
TPOJII BEPCHUI.
Hcnonp3oBaTh
METOOBl  JIJIS
MOJIYYeHHUS] KO-
Ia ¢ 3aJaHHOHU
(byHKLIHMOHAB-
HOCTBIO H CTe-
IIEHbI0  Kade-
ctBa. AmHanum-
3UpOBaTh IMPO-
eKTHYI0O M TeX-
HUYECKYIO J10-
KYMEHTAIIHIO.

Hcnonp3oBaTh
WHCTPYMEH-

TaJbHBIE CPeJl
CTBa OTJIAJKH

MPOTrpaMMHBIX
MPOAYKTOB.
Onpenensrb
HCTOYHUKUA U
MPUEMHUKHI
NAHHEBIX. BEI-
MOJHATL  Te-

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

3Hayu-

TeJIbHEIE
3aTpyaHe-
HUS  TIpH
ocy-

LEeCTBJIE-
HHH  IIO-
HCKa, aHa-
Jn3a 31
WHTEp-

MpeTanuu
uHpopma-
LMY, He-
00x0/1u-
MOU g
BBIIOJIHE-
HUS 3a1a4
mpodec-
CHOHAJb-
HOM Jies-
TEJIHLHOCTH

Hesznaumn-

TENbHBIE

3arpyaHe-
HUSA npu
OCYIIIECTB-
JICHUH TI0-
HCKa, aHa-
Jh3a U HH-
TeprpeTa-
187051 HH-
dbopmarum,
HEO0X0IH-
MOU I
BBITIOJIHE-
HUS  3a1ad
npodeccu-
OHaJILHOM
JIeITeIIbHO-
CcTH

O06ocHoO-
BaHHBIN
IIOMCK, aHa-
JA3 W UH-
TeprpeTa-
LM HH-
¢dbopmarnmu,
Heo0Xoau-
MOH IS
BBINOJIHE-
HHUS  3amad
npodeccu-
OHaJILHOM
JIEeATEIIbHO-
CTH

YcTHBIN
ompoc

Tecto-
BBIE 3a-
JaHus
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CTUPOBaHUE
WHTETPAIIH.
Opranu3oBbl-
BaTh IOCTO-
OpaboTKy naH-
HBIX. Mcnomb-
30BaTh  IpHe-
MBI PabOTHI B
CHCTEMaX KOH-
TPOJII BEPCHUI.
BrImmonaaTs
OTJIaJIKy, HC-
MOJIB3YSl METO-
Ibl U HHCTPY-
MEHTBI yCIIOB-
HOM KOMITHJIS-
1. BBIABIATE
OIINOKKN B CH-
CTEMHBIX KOM-
IIOHCHTAX Ha
OCHOBE  CIIe-
U (UKAINN.

3 sram:

HNmets

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

paK-

paboTaHHbBIC
MporpamMMHBIE
MOIYIH Ha
MpEeAMET COOT-
BCTCTBUS Pemenue
CTaHJapTam CUTya-
KOJMPOBaHUS LIMOHHBIX
3a71a4
IIK 24.| 1 sran: 3Ha- | Her 3Haumn- He3naun- O6ocHoO- YcTHBIN
OcymiecTs- HUSA: Mojenn | 3HaHWH, | TeJIbHBIS TeJIbHBIC BaHHBIN OIpoc
AT paspa- | mpolecca pas- | yme- 3aTpyAHe- | 3aTpyJHe- IIONCK, aHa-
0OTKy TeCTO- | pabOTKH TMpO- | HUH, HUS TIpU | HUS NpH | TU3 U HUH-
BbIX HAOOPOB | FPaMMHOTO Mpak- ocy- OCYLIECTB- | TeplpeTa-
M TECTOBBIX | oOeCIIeUeHUs. | TH4Ye- IIECTBIIE- | JICHHH IIO- | LM HH-
CLIEHApUEB OcHOBHBIE CKOTO HUU  TO- | CKa, aHa- | dopManum,
JUIS MPO- | MPUHIIHIIBI OIBITa | MCKA, aHa- | JIn3a M HH- | HEOOXOau-
rPaMMHOTO mpoiiecca pas- m3a U | TepnpeTa- MOt JUIS
obecrieueHus. | pabOTKH TIPO- WHTEp- 11701 WH- | BBITIOJTHE-
rPaMMHOTO nperauuu | popmaruu, | HUS 33434
oOecrieyeHus. uHpopma- | Heobxoau- | mpodeccu-
OcHOBHBIC u{, He- | MOH JJIS | OHAJIBHOM
MOJXOJbI K HH- o0xoau- BBIIIOJIHE- JeITeIbHO-
TErPUPOBAHUIO MOM [IJig | HHSL 3aJad | CTH
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MIPOTPaMMHBIX
moxayiei. Oc-
HOBBI BepHUdpU-
Kallud M aTTe-
CTallud  Tpo-
rPaMMHOTO
oOecIreucHHs.
MeTtonanl u
CIIOCOOBI
uneHTuduKa-
ouu  cOoeB "
OmMOOK  MpH
WHTETPAINH
IIPUIIOKEHUN.
MeTtonanl u
CXeMbl  0Opa-
OOTKU HCKIIIO-
YUTEIbHBIX
cutyauii. Oc-
HOBHEIE METO-
Il U BUIBI Te-
CTUPOBaHUS
MIPOrpaMMHBIX
MIPOJTYKTOB.
[Tpuemsr pabo-
TBl C HHCTPY-
MEHTAJIbHBIMU
cpencTBamMu
TECTUPOBAHUS
u OTJIAJIKH.
CrangapTsl
KauecTBa Tpo-
IPAaMMHOM  110-
KYMEHTaIIUH.
OcHoBBI Opra-
HHU3AlMM  HH-
CIIEKTHPOBA-
HUs U Bepudu-
kauuu. Bcerpo-
€HHBIE H OC-
HOBHEIE  CIIC-
[IAATU3UPO-
BaHHBIC HH-
CTPYMEHTHI
aHalli3a Kade-
CTBa po-
TPaMMHBIX
MIPOJTYKTOB.
Meronsl opra-
HU3auu pabdo-
TBl B KOMaHJE
pa3paboTuun-
KOB.

BBIIIOJIHE-
HHS 3a1a4
mpodec-
CHOHAJIb-
HOU Jef-
TEIIbHOCTH

npodeccu-
OHaJILHOU
JesITeIbHO-
CTH
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2 oram: YMe-
Hua: Hcnoss-
30BaTh BbI-
OpaHHYIO  CH-
cTemy KOH-
TpOJIsi BEPCHUIA.
AHanmu3upo-
BaTb  IPOEKT-
HYI0O UM TEXHHU-
YECKYI0 JIOKY-
MEHTAIIHIO.
BeimonHsTh
TECTUPOBAHUE
MHTETPALIUH.
OpraHu3oBbI-
BaTb  IIOCTO-
OpaboTKy naH-
HbIX. Hcnoib-
30BaTh Mpue-
Mbl pabOThHl B
CUCTeMaxX KOH-
TPOJII BEPCHUI.
OLeHuBaThL
pa3mep MUHH-
MaJbHOTO
Habopa TeCTOB.
Pa3zpabarbeiBath
TECTOBBIC TIa-
KEeThl M TecTo-
BbIE CIICHAPHH.
BeimonusTh
py4HOEe H aB-
TOMaTU3HUPO-
BaHHOE TECTHU-
poOBaHUE IIpo-
TPaMMHOTO
Monyis.  Bbl-
SIBJISATH  OITNO-
KU B CHUCTEM-
HBIX  KOMIIO-
HEHTax Ha OcC-
HOBE  CIEIHU-
bukanuii

3 sTam:

Nmers  mpak-
THYECKHUI
omnblT: Paspa-
OaTbIBaTh  Te-
CTOBble Habo-
pel  (TaKeTs)
JUIS po-
rPaMMHOTO
moayns.  Pas-

Tecto-
BEIE 3a-
TaHusg

15




pabaTbIBaTh
TECTOBBIC CIIe-

HApHUH npo-
TPaMMHOTO
cpeacrea. UH-
CIIEKTHPOBATH
pa3zpaboTaHn- Pewienue
HBIE po- CUTya-
rpaMMHBIE MO- HMOHHBIX
IyJId Ha Tpej- 3ajJa4
MET COOTBET-
CTBUS CTaH-
JapTaMm  KOJH-
pOBaHUsI.

IIK 25.| 1 sram: 3ma- | Her 3Haum- He3nauu- O06ocHO- VcTHBIN
[IpousBoaute | HUs: Mojenu | 3HaHUM, | TEIbHBIE TEIbHBIC BaHHBIN ompoc
MHCIIEKTUPO- | IIpoliecca pas- | yme- 3aTpyAHe- | 3aTpyaHe- IIOMCK, aHa-

BaHHE KOMIIO- | pabOTKH TMpO- | HUH, HUS TIpU | HUSA IpH | TU3 U HH-
HEHT po- | TPAMMHOTO Mpak- ocy- OCYIIIECTB- | TepIpeTa-
rPaMMHOTO obecrneyeHus. | TUYeE- IIECTBIIE- | JCHHH TO- | LM HH-
oOecnieueHus | OCHOBHbIE CKOTO | HUM TO- | UCKa, aHa- | popmarumy,
Ha  TPEAMET | IPUHIIUIIBI OIbITa | MCKa, aHa- | JIu3a M HH- | HEOOXOdH-
COOTBETCTBUS | Ipoliecca pas- Jn3a U | TeprpeTa- MOM JUIS
CTaHJapTam paboTKH  TIpo- HHTEp- 107071 HH- | BBEIIOIHE-
KOJMPOBAHUS. | TPAMMHOTO nperanuu | popManuM, | HAA  3aaa4

obecrieueHus. nadopma- | HeoOXomu- | mpodeccu-

OcCHOBHEBIE uHu, He- | MOH 1 | OHAJIBHOU

MOJXOJbI K HH- o0xoau- BBIIIOJIHE- JIesITeIILHO-

TErPUPOBAHUIO MOM [JIg | HMSL 3ajJa4 | CTH

IPOTPaMMHBIX BBITIOJIHE- | Tipodeccu-

moayiaei. Oc- HUA 3a7a4 | OHAJIbHOM

HOBBI BepUU- npogec- JIeATEIIbHO-

Kallud M AarTe- CHOHaIb- | CTH

CTalui  TIpO- HOU Jed-

TPaMMHOTO TEIIbHOCTH

obecrieycHus.

Cranpmaptsl

KayecTBa Ipo-
IPAMMHOM  J10-
Ky

MEHTAINH.
OcHoBBI Opra-
HU3AaLUU  UH-
CIEKTUPOBA-
HUS U Bepudu-
kanuu. BceTpo-
€HHblE U OcC-
HOBHBIE  CIle-
LUAIU3UPO-
BaHHbIE
CTPYMEHTBI
aHamu3a Kaue-
CTBa po-

HH-
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IrPaMMHBIX
MPOJTYKTOB.
Meronsl opra-
HU3auu pado-
Thl B KOMaHJIE
pa3zpaboTuu-
KOB.

2 oram: Ywme-
Husg: Mcnoomab-
30BaTh BBI-
OpaHHYIO  CH-
cTeMy KOH-
TPOJII BEPCHUI.
Hcmons30BaTh
METOABI  JIS
MOJYYEHHS KO-
Ja ¢ 3aJaHHOH
(GYHKIIHOHATb-
HOCTBIO H CT€-
IIEHBIO  Kaye-
ctBa. AHanum-
3UpOBaTh IIPO-
eKTHYI0O M TeX-
HUYECKYIO J10-
KYMEHTALIHIO.
Opranu3oBbl-
BaTh ITOCTO-
OpaboTKy naH-
HbIX. [lpuemsbl
pabotel B cu-
cTreMax  KOH-
TPOJII BEPCHUI.
Br1sgBasaTh
OIIMOKH B CH-
CTEMHBIX KOM-
IMOHEHTAaX Ha
OCHOBE  CIIc-
nuuKanui.

3 sram:

Nmers  mpak-
TUYECKHUH
OMBIT: Hn-
CIIEKTHPOBATH
pa3paboTan-
HBIC po-
rpaMMHBIE MO-
IylId Ha Tpej-
MET COOTBET-
CTBUS CTaH-
JapTaM  KOJH-
pOBaHUsI.

Tecto-
BBIE 3a-
JOaHUs

Pemenne
CUTYya-
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IIMOHHBIX
3a1a4

4. CTpyKTypa KOHTPOJIbHO-0LEHOYHbIX CPEICTB, VIl IK3AMEHA NO MOOYJI10

4.1. IlepeyeHb BONIPOCOB, BLIHOCUMBIX HA IK3AMEH NO MOOYIIO:
M/IK.02.01 TexHomnorust pa3paboTK MPOrPaMMHOT0 00CCTICUCHHS

1. Kpurepuu kauectBa nporpammaoro cpeactsa. Onpenenenue kadectsa I10 B crangap-
te ISO 9126. MHoroypoBHeBas mozenb kadectBa [10. OneHouHble XapaKTEPUCTUKUA KadyecTBa
MIPOTrPaMMHOTO MIPOJIYKTa

2. )KM3HEHHBIH IUKJI TPOTPaMMHOTO MPOIYKTa, (a3bl )KU3HEHHOTO IHKJIA. DTaIbl Kiac-
CUYECKOI0 KU3HEHHOIO LIUKJIA, UX COLEpIKAHUE.

3. ®aza pa3paboTku, 3Tanbl nporecca pazpadborku. Ctparerun kKoHcTpyupoBanus I10:
JTUHEeWHas, UTHKPEMEHTHasl, 9BOJIOIIMOHHAS.

4. Cranmapt ISO/IEC 12207-95: ocHOBHBIC OTIPEICIICHUS — CUCTEMA, MOJICIb KU3HEHHO-
ro nuKIia, kBamdpukanuonHeie TpedoBanus. OCHOBHBIE MPOLIECCHI, UX COJIEp:KaHuE, pabOTHI U

3ajJ]a4un mpoiiecca pa3paboTKu.

5. Cramnmapt ISO/IEC 15504 (SPICE): onienka BO3MOXHOCTEH pa3paborunka. CBs3b 3TO-
ro cTaHjapTa ¢ MoJenbto 3penoctu npeanpusatus SEI CMM.

6. [Ipornoctuyeckue Mozaenu mpoiecca pa3paboTku: kackagHas, RAD, cnupanbhas.

7. AnanTUBHBIC MOJCIIH Mpolecca pa3pabOTKH: KCTPEMalIbHOE IPOrpaMMHPOBAHUE,
Scrum.

8. PykoBoncTBO mporpaMMHbIM mpoekToM. [IpeaBaputenbHbie olleHKH mpoekTta. Cu-
CTEeMHBIH aHANIKM3 U aHANMKU3 TpeOoBaHM. AHamn3 puckoB. [nannpoBanue npoiecca pazpadOTKU.

Tunosast cTpykTypa pacnpezenenus pador.

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

10. CTpyKTypHBIi U 00BbEKTHO-OPUEHTHPOBAHHBIN MMOAX0BI K pazpadoTke [10. Ux cpas-
HUTETbHBIN aHayn3. CyIHOCTh 00BEKTHOTO MOIX0/1a K pa3padoTKe MPOrPaMMHBIX CPEJICTB.

11. Ananu3 npenMeTHOM 00NacTH: eIy U 3ajaun. Mojenu npeameTHoit oonactu. Dop-
ManbHble onpeaeneHus. Knaccuduxarmms moneneir. Metogonorus IDEFO, cuntakcuc IDEFO-

MOJICIIEN.

12. lnarpammMbl notokoB AaHHbIX (DFD-auarpammbl) v nuarpaMMbl MOTOKOB padoT
(IDEF3-nuarpamMmsl), X UCIIOJIb30BaHUE ITPH MOJIETIMPOBAHUH MTPEIMETHOM 00JacTH.

MJIK.02.02 MHCTpyMEHTANbHBIE CPEACTBA Pa3pabOTKU MPOTrPaMMHOI0 0OECTIEYEHHUSI.
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10.

11.

12.

OOBEKTHO-OPUEHTUPOBAHHBIN aHAIN3 MPEAMETHOW o0yiacTu. MeTonuka ompeaeneHus rpa-
HUI] CUCTEMBI M KJIIOUEeBBIX abcTpakuuid. [Ipumep npoBenenus ananusza. OyHKIMOHAIBHBIE U
He(DyHKIIMOHAJIbHBIEC TPEOOBAHUS K CUCTEME.

OdOyHKIUOHATBHBIE TpeOoBaHUs K cucrteMe. Crnocod ux mpencraBieHus B Bujae UML-
nuarpammbl. [IpumMep auarpaMMebl ¢ UCIIOJIB30BAHUEM OTHOIICHHUH «PacIIMpSIeT U «BKIIIOYa-
et». [loHaTue npeueneHTa u cueHapus.

KonnentyanbHasi MO/I€Tb CHUCTEMBI: KOHLIETITYaJlbHbIE KJIACChl, CUCTEMHbIE COOBITHS U CH-
cremuble orneparuu. Crocod ux npexacrapineHus B Bugae UML-auarpamm. [Ipumep konmen-
TyaJIbHOTO ONKUCAHMS MPELEICHTA.

JlnarpamMmbl B3aMMOAEHUCTBHs KaK 3JIEMEHTBl KOHLIENTYyalbHOM Moxaenu. CHHTaKCHC Iua-
IrpaMM B3aUMOJEHCTBHS.

IIpoexTupoBanue nporpaMMHbIX cpeAcTB. Llenu u 3amaum 3rana npoektuposanus. [lonsarue
MOJIETIM NPOCKTUPOBAHUS, €€ OTIIMYUSA OT KOHLENTyalnbHOW Mozaenu. CTaauu MpOeKTUpOBa-
HUs, UX KpaTKas XapaKTEePUCTHUKA.

3amaum, pemacMble Ha CTaJMHA ICKU3HOTO mMpoektupoBaHus. [lonstue apxurtextypsr [1C.
[TpoGnema BbIOOpa apXUTEKTYphl. BinsHUE apXUTEKTYphl HA KAYECTBEHHBIC XapaKTCPUCTH-
ku [1C.

[TonsiTie MOAYISI M MOYJIBHOTO IIporpamMmmupoBanus. [IpenmyiecTsa MoayIbHOIO 110AX0/1a
K pa3pabotke [10. Moaynu xak cpeactBo ¢usnueckoro ctpykrypuposanus [10. CBoiicTBa

MOJYJIEH.

3anauu, pelacMble Ha CTauM JIETAIBHOTO NMpoekTupoBaHus. Llenn u 3amaun npoexkTupoBa-
HUS 110JIb30BaTENBCKOro HHTEepdeiica.

[Tonsitue mabmona. Knaccudukanmus mabdmoHoB. CTaHaapT onUucaHus Ma0JIOHOB.

WnenTudukanyss METoJ0B MPOrpaMMHBIX KJaccoB. JlMarpaMmbl KjIaccoB, CocoObl 0ToOpa-
JKE€HHUs OTHOILICHUH acCOLMAalnU U 3aBUCUMOCTH. [IprMep auarpaMMebl KJIaccosB.

TectupoBaHue U OTIAJKa TPOrPaMMHOTO cpeacTBa. CTaauu TECTHPOBAHUS U UX XapaKTepH-
ctuka. OCHOBHBIE MIPUHIIUITBI TECTHUPOBaHUS. TecThl u TecToBbIe HAOOPHI. [loHATHE TEcTOBO-
T'O IMOKPBITHA.

Otmamounoe TecrupoBaHue. COOTHOIICHUE CTPYKTYPHOTO W (PYHKITMOHATHHOTO TIOJIXOJIOB.
[Tpumeps! peanu3amum.

MJIK.02.03 MaTtemaTu4eckoe MOIeTUPOBaHNE

I/IHTeraI_[I/IOHHOe TECTUPOBAHUC. BI/IHI)I HUHTETPAIUOHHOT'O TECTUPOBAHMA. KpI/ITepI/H/I IIOJIHO-
ThI TECTOBBIX HaOOpoOB. Perpeccronnoe TectupoBanue. Kpurepuu 3aBepiieHus: 0TIaJ0qHOTO

TECTUPOBAHUA.

CucreMHoe TECTUPOBAHUC. BI/II[I)I CUCTCMHOI'O TECTUPOBAHM. KpI/ITepI/II/I TIOJTHOTBI TECTOBBIX
HaOOPOB.
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3. OcobOeHHOCTH O0OBEKTHO-OPHUEHTUPOBAHHOTO TeCTHpOBaHUs. Pacmmpenue obimactu mpume-
HeHus TecTupoBanus. Kputepun tectupoBanus mozeneil. TectupoBanue kinaccoB. TecTupo-
BaHUE KJIaCTEPOB U ITIOTOKOBOE TECTUPOBAHUE.

4. Tlonstue ABTOMATU3HUPOBAHHOI'O TCCTHUPOBAHUA. ABTOTECTHI. HOCTOI/IHCTBa N HCIOCTAaTKH
ABTOMATHU3UPOBAHHOI'O TCCTUPOBAHU. Cpel[CTBa ABTOMATHU3UPOBAHHOI'O TCCTUPOBAHM.

5. ¥Yrtwmmra moaynbHoro tectupoBanus NUnit. CpencTBa onucanust TECTOB. Y TBEPKACHUS, Ma-
paMeTphl yTBEPKACHUMN.

6. lloHaTue Bepcuu MPOTrpaMMHOIO MPOAYKTA U CHCTEMbI KOHTpPOJsS Bepcuil. Mojenu Bepcu-
OHU-POBAHMUS, UX CPABHEHUE.

7. Cucrema Subversion, ee apxuTeKTypa. XpaHWIHUILE, €ro CTPYKTypa, npaBku. Komanasl SVN
st paboTel ¢ xpanwuieM. [lonstus paboueil konuu u cinyxedHoro katanora. CrueHapuii
o0bemHeHns npaBoK. KoH(MIMKTHI 1 criocoObl MX pa3perieHusl.

8. Tlonsarue coopku, manudect coopku. COOpKa MPUIIOKEHUS, CHCTEMBl aBTOMATU3allUN COOP-
KH.

9. Vrtunuta NAnt, ¢aiin cOopku u ero cTpykrypa. Llenu, 3aBUCUMOCTS 11enel, OmucaHue Lesei.
10. oxymeHTHpOBaHHE Mpoliecca pa3padoTKu. TUIIBI JOKYMEHTOB YIIPaBIICHUS.

11. I[OKYMeHTI/IpOBaHI/Ie IporpaMMHOTO IIPOAYKTA. I[OKYMCHTB.HI/IH COIIPOBOXICHUS, €€ HAa3HaA-
yeHue u coctap. [lonp3oBaTenbpckas AOKYMCHTal M, €€ HA3HAUYCHUC U COCTAaB.

Hepeqeﬂb BOIIPOCOB, BLIHOCUMBIX HA 3K3aMEH 10 MOAYJIIO

1. Meton Main — Touka Bxoga mporpammsbl. Jlalite ommcanue nanHoro meropa. llpuBemute
IIPUMEPHI KOJIA.

2. VHKancymsiusi MepeMEeHHBIX: MEXaHM3Mbl €€ peaju3alid W JIJis 4ero OHa HCIOJIb3YeTCs.
IIpuBenuTe npuMepsI Koza.

3. Cratnyeckre W HeCcTaTHYeCKUe METoAbI. J[aiiTe onmrcaHne TaHHBIX METOJOB, B Y€M 3aKjIr0va-
ercd MeXAy HUMU oTiinuue. [IpuBenure npumepsl koaa.

4. MexaHu3M co3aHusi 00beKTa Kiacca. Poiab KOHCTpyKTOpa B JaHHOM alropuTMme. BbI3oB Me-
TO/I0B 00BeKTa Kiacca. [IpuBenure mpuMepsl Koja.

5. get- u set- MeToabpl. MexaHu3mbl UX (QYHKIHOHHPOBAHUS. MoauHUIMPOBAHHBINA SetMETO/I.
[lenn, KOTOpBIE MPECHEAYIOTCA MPHU KCMOJb30BAHMM JAHHBIX METONOB. lIpuBenute nprumepsl
KOJa.

6. Metoasr Tuna void U METO/BI, BO3BpaIaloNIie 3HaueHue. J[aiiTe omucanme 3TUX METOJOB.
IIpuBenuTe npumMepsI Koza.

7. PensumonHble 6a3bl NaHHBIX. [IepBUUHBIN K04, BHEITHUHN KITt04. J[aTh onmucanue peisiuoH-
HBIX 0a3 JTaHHBIX, MMOSICHUTH MPUHIIUITBI HCIIOJIB30BAHUS MIEPBUYHOTO M BHENTHEro kiroua. [Ipu-
BECTH IIPUMEPBHI.

8. Texuomnoruss ASP.NET. OcnoBbl BeO-miporpammupoBanus. Daiiia mporpaMMHON JIOTHUKH.
Jaiite moapoOHOe onucanue qaHHOW TexHooruu. [IpuBenuTe mpuMepsl Koaa.
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9. Texnonorus ADO.NET. Iloagkirouenue 6a3bl JaHHBIX B NPOEKT C HcCHoib3oBanue SQL-
cepBepa. [IpuBecTr KOHKPETHBIN AITOPUTM JEHCTBUN 1O MOJIKIIOUCHUIO U Pa3BEPTHIBAHUIO Oa-
3bl JJAHHBIX B ITPOEKTE.

10. UML-43bIK 11 OMMCAHUS CIOKHBIX CUCTEM peasibHOTO MUpa. OCHOBHBIE SJIEMEHTHI SA3bIKa
UML. IIpuBenute npumep IpoCcTOM AxMarpaMmbl Ha JaHHOM SI3BIKE.

11. TectupoBanue nporpaMMHOro odecrneueHus. OCHOBHbIE MOHATHUS. TecTupoBaHUE MPHU OT-
JajKe.

12. TectupoBanue mnporpamMmHoro ooecrieueHusi. CTpykTypHOe TecTUpOBaHHE (OENblid SIIMK).
Crioco6 TecTrpoBaHusi 6a30BOTO MyTH: MOTOKOBBIN rpad. Pacuér nukiioMaTn4eckoil CloKHOCTH
nanHoro rpada (Bce Tpu dhopmyisl). [IpuBectu mpumepsl.

13. TectupoBanue mporpammHoro odecredeHusi. CTpyKTypHOE TECTHpOBaHHE (OCNBIN SIIUK).
Cnoco0 TectupoBanus ycinoBuid. Crioco0 TecTUPOBaHUS TOTOKOB JaHHbBIX.

14. TectupoBanue mporpamMmHoro odecredeHus. CTpyKTypHOE TeCTHpOBaHHE (OCIBIN SIIHUK).
Crioco0 TecTupOBaHUS IIUKIIOB.

15. TectupoBanue mnporpaMmMHOro oodecreyeHus. OYHKIUOHAIBHOE TECTUpPOBaHUE (YEPHBII
sk ). Crioco6 pa3ouenws 1mo SkBuBajgeHTHOCTH. CIIOco0 TuarpaMM IpUYHH U CIIEICTBUI.

16. TectupoBanue nporpaMMmHoro odecnedeHnus. [IpakTuueckue COBETHI MO MPOBEACHUIO Te-
CTUPOBAHUS IPOrPAMMHBIX KOMIUIEKCOB.

17. Ilnardpopma .NET Framework. OGmiee koHIIeNTyaabHOE OMMCAHNUE JAHHON apXUTEKTYPHI.

4.2. lIpakTHYecKue 3a1aHUS:

BAPUAHT 1
3aganue 1

O6opynoBaHue HKCILTyaTUPYETCsl B TEUEHUE 5 JIeT, Mociie 3TOTo npojaeTcs. B Havane kaxxaoro
roJa MOXHO IMPUHATL PCIICHHUEC — COXPAHUTH O6OPYI[0B8,HI/IC I 3aMEHUTH ero HoBeIM. CTOou-
MOCTh HOBOTO o6opyaosanus Pe = 4000 py6. IMocne t neT sxcmayaramuu (1 <t < 5) o6opyo-

BaHKME MOKHO npojarh 3a § ®=p. T.py0. (IMKBUHAS CTOUMOCTD). 3aTpaThl Ha COJEPKAHUE B
TEYEHHUE rojia 3aBUCAT OT Bo3pacTa t 000pyLOBaHMS U PaBHbBI r(i) = 600G + D Omnpene-

JIMTh ONTHUMAJIBbHYIO CTPATCTHUIO 3KCILTyaTaluu O6OPYI[0BaHH$I, YTOOBI CYMMApPHBIC 3aTpaThbl C
YueTOM HadaJabHOU MMOKYIIKHU N 3aKJIIOUUTEIIBHOMN npoaaxxu OBLIM MUHHUMAaILHBI.

3ananmue 2

Hana cets S(X,U)

Xo — ucrok cetn; X7 — crok cery, riae Lo €X; X7 €X.

3HayeHUs TPOITYCKHBIX CIIOCOOHOCTEH JIyT Tij samanst mo HAIPABJICHUIO OPHEHTAIIMH JIYT:

L J

OT UHJACKCa K UHACKCY
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
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0 39 10 23 0 0 0 0
0 0 0 0 25 0 0 0
0 81 0 0 0 61 15 0
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
3apanue 1

KoMnanusi mpou3BOANT MOJKYU JUIsl BAHHBIX KOMHAT JIBYX pa3MepoB - A u B. Arentsl 1o

npoaaXe CYUTArOT, YTO B HECACIIIO HA PBIHKC MOXKET OBITE pCajini30BaHO 10 890 monox. ,HJ'IS[ Kax-

nou mosiku tuna A tpebyeTcs 3 marepuana, a s noJku tuna B - 5 Mmatepuana. Kommna-

HUSL MOXKET nosydutsh 10 2000 Marepuana B Helento. /[ M3roToBIEHUS OJHOMU ITOJIKU
tuna A tpedyercst 14 MUH. MallIMHHOT'O BPEMEHH, a JJIs1 U3TOTOBJIEHMSI OAHOM NOJKK Tuna B - 25
MUH; MalllHHy MO>KHO MCIIONIB30BaTh 185 yac B Hepenro. Ecim npuObUIb OT MPOJaku TOJIOK THITA
A coctaBisieT 4 JI€HEXHBIX €IUHMILIBI, a OT MOJIOK THMA B - 7 neH. ell., TO CKOJIBKO MOJIOK Kax-
JIOTO THIIA CJIEAYET BBITYCKATh B HEJEI0?

Saganue 2

N3 Tpex XO0I0AUIBHUKOB Api=1..4 , BMELIAIOIUX MOPOKEHHYIO PbIOY B KOJIMYECTBAX

B;,j=1..6
B.

T. CTOUMOCTH MEPCBO3KU IT pBI6BI 3 XOJIOAUJIbHHUKA Ai B MarasuH —J 3aJaHbl B BUJIE MaTpu-

G

@ T, He0OXOIMMO MOCIIETHIO JOCTABHUTH B IISITh MAra3MHOB B KOJIMYECTBAX b}

IIBI , 4x6.
Hamucath MaTeMaTHYECKYIO MOJIEIb 337a9d U CIUIAHUPOBATH MEPEBO3KHU TaK, 4TOOBI UX 00-
I1asi CTOUMOCTE OblJIa MUHUMAJIbLHOM.

BAPHUAHT 3

Saganue 1

Pemmth Fpa(I)I/I‘-IeCKI/I CUCTCMY HCPABCHCTB!
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x1 + x2 <5
3x1 - x2 = 3
)\l =0, x2 =0

x1 + x2 < 4
6x1 + 2x2 = 6
1+ 5s5x2 =5
6y xl =0,x2 =0

3aganue 2

Haiitn MakcuMallbHBI MOTOK M MUHUMAJbHBIA pa3pe3 B TPAHCHOPTHOU CETH, MCIOIb3Ys
anroput™M Popaa—Pankepcona (aIropuT™M pacctaHoBkH noMeTok) [loctpouts rpad mpuparie-
Hui. [IpoBepUTH BBINIOJIHEHUE YCIOBUS MaKCHUMAJIBHOCTH IMOCTPOCHHOIO MOJHOro mortoka. Mc-
TOYHUK — BeplIuHa 1, CTOK — BepuIinHa 8.

BAPHUAHT 4

3aganue 1

Haiiti ontuManbHyIO CTpaTeruio 3aMeHbl 000pYyJ0BaHUs Bo3pacTa 3 roja Ha MEepUoJ Mpo-
JOJDKATENBLHOCTRIO 10 J1eT, ecnu i KakJI0ro roja MIaHOBOTO MEPHUOJa U3BECTHBI CTOUMOCTH
MPOIYKIIMH, IIPOU3BOJAUMOI C UCIIOIB30BAaHUEM TOT0 00OPYI0BaHUS, U IKCIUTYTAIlHOHHBIE pac-
X0Ibl . VMI3BEeCTHBI Tak)Ke OCTATOYHAS CTOMMOCTbB, HE 3aBUCSAIIASl OT BO3pacTa 000PYIAOBAHUS U
cocrapmsitomas 4 neH. €., U CTOMMOCTh HOBOT'O 00OpyI0oBaHUs, paBHast 18 neH. efl., He MEHSI0-
11asiCsl B TJITAHOBOM TEPUOJIE.

t 0 1 2 3 4 5 6 7 8 9 10
rim31 30 28 28 27 26 26 25 24 24 23
) 8 9 9 |10 10 10 11 12 14 16 18
Saganue 2

[Tpou3BoICTBEHHOMY OOBEAWHEHHUIO W3 YETHIPEX MPEANPUSITUN BbIAETSETCS OAHKOBCKHIA
KpeauT B cymMMme 60 MITH. JIeH. eJ1. JJII peKOHCTPYKIIMH U MOJCPHHU3AIIMN IPOU3BOJICTBA C IEJIBIO

YBENIMUEHHS BBITYCKA TIPOIYKINN. 3HAYeHHS Z1 () (1= 1,4) TOMOIHUTENHHOTO A0X0/a, TTOTY-
4aeMOTO Ha MPEANPUATUIX O0BEAMHEHUSI B 3aBUCUMOCTH OT BBIJICIICHHOW CYMMBI, TPUBEJICHBI B
tabnuue. Pacnpenenuts BBIAENEHHBIM KPEIUT MEXAY MPEINPHUITHSIMH TaK, 4TOOBI JOTMOJHHU-
TEJBHBIN J10X0]1 00bEeIMHEHUS ObLI MAKCUMAJIbHBIM.

[Ipennpusitue
Brinenen- Nel | Ne2 | Ne3 | Ne4
HBIE CPEJICTBA Xi ITomydaeMblii JOXOJ, MJIH. JIEH. €]1
MJIH. JICH. e/l Z,(U;) Z,(U;) Zq(U;) Z(u;)
20 9 11 16 13
40 18 19 32 27
60 24 30 40 44

BAPUAHT 5
3aganue 1
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[IpousBoacTBEHHOE 00BEAMHEHNE BBIIETSET YETHIPEM BXOISIIUM B HErO NPEAIPUITUIM
kpeaut B cymme 100 MITH. I€H. e/1. Ui pacIupeHHsl MPOU3BOJICTBA U YBEITUYCHHUS BBITyCKa
npoxykuun. TTo KakI0My IPEPHSTHIO H3BECTeH Bo3MoxkHbiit npupoct ) Z1(Ui), 1 = L4 gy
MmycKa MPOIYKIUH (B IEHEKHOM BBIPAKEHUH) B 3aBUCIMOCTH OT BBIICJICHHON €My CYMMBI 1 U .
st ynpoliieHust BBIYMCICHH BhIAEIsIeMble CyMMbI KpaTHbI 20 MiTH. fieH. e. [Tpu aTom npeamno-
JlaraeM, 4To MPUPOCT BBITYCKA MPOAYKIIMH HA 1-M MPEANPUATHN HE 3aBUCUT OT CYMMBI CPEJICTB,
BJIO’KEHHBIX B IPyrUe NPEANPUATHS, @ OOIIUNA IPUPOCT BHITYCKA B TPOU3BOJICTBEHHOM 00bEIU-
HEHUM PaBEH CyMMeE IIPUPOCTOB, TIOTYYCHHBIX HA KAKOM MPEATNPUSTHN 00 TUHEHUS.

[Ipennpusitue
Beinense- Nel | Ne2 | Ne3 | Ne4
111[}.316 CpeAcTBa TIpupOoCT BHITTYCKA NPOIYKIHH HA OIPEANPUATHAX £ (1) v, nen. en
o MéII[H' et Z, (u;) Zz(u;) Z3(u;) Z, ()
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

TpeOyercs Tak pacnpeneuTh KPEAUT MEXKIY MPEANPHUITHIMHU, YTOObI OOIIUN TPUPOCT
BI)IHYCKa HpOZIYKIII/II/I Ha HpOI/ISBOI[CTBeHHOM O6”I)€I[I/IHCHI/II/I 6I)IJ'I MaKCHUMAaJIbHBIM
Saganue 2

N3 Tpex X0I0auIIbHUKOB Api=1..3 , BMEIIAIOIUX MOPOXEHHYIO PHIOY B KOJIMYECTBAX

al T, He0OXOIMMO MOCHEIHIOI0 TOCTaBUTh B IISITH MarasnHOB B jod = L3 5 konmuectrax 7J

EB.

T. CTOUMOCTH MMEPCBO3KU IT pBI6BI U3 XOJIOAWJIBbHHKA Ai B MarasuH —J 3aJaHbl B BUJIE MaTtpu-

G

LIBbI , 3x5.
HamucaTth MaTeMaTHYECKYIO MOJIEIb 337a9d U CIUIAHUPOBATH MEPEBO3KH TaK, YTOOBI HX 00-
as CTOUMOCTD ObLiIa MUHUMAJIbHOM.

BAPUAHT 6

3aganue 1

B Tpex myHKTax OTIpaBiICHUS UMEETCS OAHOPOIHBIN I'Py3 B KOJIHUYECTBE COOTBETCTBEHHO.
OTOT Ipy3 HYXHO JOCTaBUTh MATH 3aka3zuvkaMm . [loTpeOHOCcTH B rpy3e B KaXIOM ITyHK-
T€ W3BECTHBI U PaBHBl COOTBETCTBEHHO. M3BECTHBI Takke TapuU(bl MEPEBO3KH - CTOUMOCTH Iie-
PEBO3KM €IMHHUILIBI IPy3a U3 MMyHKTAa B NYHKT . Hy’)kHO HaliTW Takoil IJ1aH MepeBO30K, IPU KOTO-
POM BeCh I'py3 M3 IYHKTOB MOTpeOeHHs OyAeT BbIBE3EH, MOTPEOHOCTH BCEX 3aKa3UMKOB OYyIyT
YIIOBJIETBOPEHBI, M MPHU 3TOM 00Ilas CTOUMOCTh MEPEBO3KU BCEro Irpys3a OyneT HauMeHbIIEH.
Jlannple B TabnMie, B KJIETKAaX KOTOPOH MPOCTAaBIIEHBI 3JIEMEHTHI MaTPULbI Tapu(oOB ; B IMO-
cJIeZJHEM CTOJI01E TaOIHIbl yKa3aHbl 3HAUEHUS BEIMYMH , B IIOCIIEIHEH CTPOKE - 3HAUEHUS BEJIU-
YUH .

3axazun ] H H | | H




it [ynKres | | | | | |

| |

LA, | 4 | 9 | 2 | 5 | 3 | 23 |

LA, | 4 | 6 | 2 | 1 | 8 | 25 |

| A, | 6 2 3 | 4 | 5 | 17 |

| b; L 4 | o | 1.6 J 10 | 15 | |
TpeOyercs:

e CocraBuTh MaTEMAaTUYCCKYIO MOJCIIb 3aJa4u.

o HaliTu onTMalbHOE PELICHUE TPAHCIIOPTHOM 3a1a4i METOIOM ITOTEHIUAJIOB.

3aganue 2
. 3anac cbl-
Coipbé 3aTpaThl ChIpbS HA €IUHULLY IPOYKIIUU s
Al A2 A3
I 3,5 7 4,2 1400
11 4 5 8 2000
[Ipubeie  OoT  en. 1 3 3
[po/I.

1. CKoJbKO M3JENUI KaKJ0T0 BUIa HEOOXO0AUMO MTPOU3BECTH, YTOOBI MOTYIHTh MAKCUMYM
npuObLIN?

2. OHpeIleJII/ITI) CTAaTyC KaKIA0ro BruJa CeIpbs U €ro yYACJIbHYIO ICHHOCTD.

3. OmnpenenuTh MAaKCUMAIbHBIN HHTEPBAT U3MEHEHHS 3aI1acOB Ka)XI0T0 BUJA CHIPbS, B
npezesiax KOTOpOro CTPYKTypa ONTHUMAJIBHOTO TJIaHa, T.€. HOMEHKJIATypa BhITyCKa, HE
HU3MEHUTCS.

4. OrnpenenuTts KOJIUYECTBO BBIITYCKAa€MOM MPOAYKIUHU U IPUOBLIbL OT BBIIYCKA MPU YBEJIH-
YEHHH 3araca 0JHOT0 U3 AePUIMTHBIX BUJIOB ChIPbsI 10 MAKCUMAaJIbHO BO3MOXHOM (B
npejenax JAaHHOH HOMEHKJIATYphl BbITYCKAa) BETMUUHBI.

5. OHpC,I[eJ'II/ITB HWHTCPBAJIbI U3MCHCHUS HpI/IGBIJ'H/I OT CAMHULBI IPOAYKIIUUN KaXKAOTO BU/JIA,
IIpU KOTOPBIX HOJIy‘IeHHI)IfI OIITUMAJILHEIN IJIaH HE H3MEHHUTCS.

BAPUAHT 7

3aganue 1
Pemuts 3aJ1a49y MOAUGUITUPOBAHHBIM CHUMILIEKC-METOIO0M.
Jlist mpon3BOICTBA IBYX BHJIOB M3Nenuii A u b ucnonb3yercs Tpu THIA TEXHOIOTUYECKOTO 000-
pynoBanus. Ha mpon3BoACTBO eAMHUIIBI U3/IeNHsl A 000pyIOBaHUE TIEPBOTO THUIIA UCIIOJIB3YETCS

@31 =4 gacos, obopynosanue Broporo tuna @z2=8 gacos, a 060pynoBanue TpeThero Tuna @z =9
yacoB. Ha mpou3BoAcTBO eqMHMIIBI H3eus b 000pymoBaHre IEpBOTO THIIA HCIIOIB3YeTCs by—7

JacoB, O60pyI[OBaHI/IC BTOPOI'0 TUIIA 'E]: =3 4JacoB, a O60py,ZLOBaHI/Ie TPETHETO THIIA 'b! =5 4acos.
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Ha M3roToBieHNe STHX H3/IeHil 060pyI0BaHKE TIEPBOrO THIIA MOXKET paboTaTh He Gonee ueM L1
=49 yacoB, 060pyI0BaHUE BTOPOrO THIA He Goiee ueM Lz=51 yacoB, 0GOPYIOBAHUE TPETHErO
THMA HE Oonee yem La=45 4acoB.
[TpuOBLIE OT peanu3anyu eTUHUIBI TOTOBOTO H3AeTus A cocTaBiseT oa=6 pyosel, a m3aenus b —
B=5 pyOeii.
CocraBuTh IIaH MPOU3BOACTBA M3Aenuid A u b, obecreunBamKii MaKCUMaIbHYIO TPUOBLIL OT

nux pcains3anuu.

3aganue 2

CocTaBUTh MAaTEMaTUYECKYIO MOJIEIb 33JJa4l U HANTH PEIIEHNUE CUCTEMbI OIpaHUYEHUI:

UynoyHo-HOcOouHas ¢upmMa MPOU3BOIUT U MPOAAET JIBa BUAA TOBAPOB: MYKCKHE HOCKU U
)eHckue uynku. Pupma monmydaeT npuObue B pazmepe 10 pyO. oT mpoW3BOACTBA M MPOJAKU
OJIHOI maphl 4yJIOK U B pa3mepe 4 pyO. OT MPOU3BOJICTBA U MPOJAXKHU OJHOU mapsl HOCKOB. [Ipo-
M3BOJICTBO Ka)K/I0TO M3JCNIUS OCYIIECTBIISIETCS HA TPEX ydacTKax. 3arpaThl Tpynaa (B yacax) Ha
MIPOU3BOJICTBO OJHOM Maphl YKa3aHbI B CIEAYIOMIEH TabauIle sl KaKI0T0 y4acTKa:

Y4dacTok mpoOu3BOI- 1 2 3
CTBa

Uynku 0,02 0,03 0,03

Hocku 0,01 0,01 0,02

PyKoBOJCTBO paccuuTano, 4To B CIEAYIOIIEM Mecsle (pupMma eKeIHEBHO OyaeT pacmoia-
raTh CICAYIOIIUMH pecypcamu paboyero BpeMEeHHU Ha KaXJI0M u3 ydacTkoB: 60 4 Ha y4acTke 1;
70 u Ha yyactke 2 1 100 4 Ha yyacTtke 3. CKOJIBKO IIap HOCKOB U YYJIOK CJIE€IYET IPOU3BOJUTD
©KE/IHEBHO, eClI (prpMa X0ueT MaKCUMU3UPOBATH MPHOBLIH?

BAPUAHT 8
3aganue 1

CocTaBUTh MaTEMaTHUYECKYI0 MOJENb CIEAyMollen 3anauu. VIMeroTcs Tpu NMyHKTa IO-
CTaBKHM ojHOposHOTO Tpy3a Al, A2, A3 u mats nynktoB Bl, B2, B3, B4, B5 norpebnenus
storo rpys3a. Ha mynkrax Al, A2 u A3 HaxoauTcs rpy3 COOTBETCTBEHHO B KonuuecTBe 200,
450, 250 toun. B mynkter B1, B2, B3, B4, B5 tpebyercs gocraButh coorBeTcTBeHHO 100,
125, 325, 250, 100 tonH rpy3a. PaccrosiHue mMexay NMyHKTamMH IOCTaBKU M ITYHKTaMH I10-
TpeOJeH!s IPUBEICHO B TaOIUIIE:

ITynk- IIynkThI moTpEbaeHus

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

3aganue 2
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[TpuBecTH K KaHOHHUYECKOMH (hopMe 3a/1auy JTUHEHHOTO MPOrPaMMHUPOBAHUS

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

L,=0x=0x=0

F=x,-x,+3 -min

BAPHUAHT 9

3aganue 1
Kommanusi npou3BoAUT MOJKH JUIsl BAHHBIX KOMHAT JIBYX pa3MmepoB - A u B. AreHTsl 1o

mpoaaXe CYUTAKOT, YTO B HECACIIIO HA PBIHKC MOXKET OBITE pCajin30BaHO 10 550 monoxk. ,HJ'IS[ Kax-

JOW ToNIKM THa A Tpedyercs 2 MaTtepuaia, a Juisl nojaku tuna B - 3 MmaTepuana.

Komnanus moxer nonyuuts 1o 1200 Marepuana B Henento. JlJisi M3roToBJIEHUS] OJHOU
noJsiku Tumna A tpelyercs 12 MUH MalIMHHOTO BPEMEHHU, a JIJIsl U3TOTOBJICHUS OJAHOM IOJIKU TUIIA
B - 30 MuH; MammHy MOXHO HCTONB30BaTh 160 yac B Henemto. Eciau npuObUTh OT Mpogaku mo-
JIOK THMHa A cocTaBlsieT 3 ICHEXKHBIX €IUHMUIIBI, a OT MOJIOK Tuma B - 4 neH. en., To CKOJIBKO Mo-
JIOK Ka)KJIOTO THIIA CJIEyeT BBIYCKATh B HEAEN0?

3aganue 2

N3 Tpex XO0JI0AUIbHUKOB Api=1..3 , BMELIAIOIUX MOPOKEHHYIO PbIOY B KOJIMYECTBAX

al T, He00XOIUMO MOCIEIHIOI JOCTABUTH B MATH MarasnuHoB j»J = L--3 5 xommuectsax “J 1.

B

CroumocTy nepeBo3ku 1T prIOBI U3 XOJIOIUIHHUKA AI‘ B MarasuH —J 3ajJaHbl B BHJIE MATPHUIIbI

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 MaTEMaTUYECKYIO MOJENb clienyromiel 3anauu. [Ipeanonoxum, 4To aas npo-
M3BOJICTBA MPOAYKIMH BUAa A U B MOXXHO Hcrosib30BaTh MaTepual Tpex copToB. [Ipu s3Tom
Ha W3rOTOBJICHUE CIMHUIBI U3Ienust Buaa A pacxoayercs &1 kr mepsoro copra, @z kr BrO-

poro copra u &a kr Tperbero copra. Ha m3rotosienne mpoaykuuu Buaa B pacxomyercs b,

KT IEPBOTO COPTA, b, KT BTOPOT'O COpTa, bs Kr TpeTbero coprta. Ha cknane pabpuxu numeercs
BCEro Marepuaia repsoro copra C1kr, Broporo copra €z kr, Tperbero copra £z xr. OT pea-

JU3alUu eUHUIIBI TOTOBOM mpoaykuuu Buga A ¢adpuka nmeer npudsuib Buga & pyo., a or

peanu3ayy eJUHULBI TOTOBOW MPOAYKIMHU Buaa B ¢abpuka mmeer nmpuObUIh BHIA B pyo.
OmnpenenuTs MaKCUMAJIBHYIO IPHOBLIH OT PeIn3aliuy BCel MPOIYKIMH BUIOB A 1 B.

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

3aganue 2

Nmerorcs Tpu nyHKTa MOCTaBKU ogHOPOoiHOTO Tpy3a Al, A2, A3 u nars nyHktoB Bl, B2,
B3, B4, BS norpebnenus storo rpysa. Ha nynkrax Al, A2 u A3 HaxoauTcs rpy3 COOTBET-
CTBEHHO B KojuyecTBe , &1, @z, @z  tomu. B nynkrel B1, B2, B3, B4, B5 tpebyercs mocra-

BUTh COOTBETCTBEHHO by, bz, by, by, bs TOHH TIpy3a. PaccrosiHue Mexay IyHKTaMH I10-
CTaBKH U IIyHKTaMU NOTPeOIeHNs IPUBEICHO B TaOIUIIE:

ITyHK- [TyHkThI HOTpEOICHUS

Thl TIOCTaB-

KH B1 B2 B3 B4 BS
Al D11 D12 D13 D14 D15
A2 D21 D22 D23 D24 D25
A3 D31 D32 D33 D34 D35

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

43 =300, Az =250, 43 =200, 4 8 13 2 7
by =210, b2=150, D3 =120, bs =135, bs D=9 4 11 9o 17
=135. 3 1le 1o 4

4.3. IlepevyeHnb BONPOCOB MO YCTHOMY ONPOCY

Pazgen 1. Texnonorust pazpaboTKH MPOTPAMMHOTO 00ECTICUEHHS

1. Yro Takoe TexHoaorus pazpadotku [10?

2. Yto ABWJIOCH MPEANOCHUIKONW CTAHOBJICHMS JUCIUIUIHMHBI «TexHomorus pa3paboTKu
ITO»? Yo siBUIOCH IPUYMHON CTpeMUTENBHOTO pa3Butus 110?

3. Yem oTnmyaroTcs MporpaMmma U mporpaMMHoe odecnieueHue?

4. JloctaTouHO 71 TIpH pabOTe HaJ MPOEKTOM OOJBIION MPOTPAMMHON CHUCTEMBI OBITh
KOMIIETEHTHBIM B 00J1aCTH BBIYMCIUTEIHHON TEXHUKH U TIporpaMMupoBanuu. [louemy?

5. Mosxert nu 60Jb111as IPOrpaMMHasi CUCTEMa OBITh OTJIaXKEeHa /10 KOHIA U ToYeMy?

6. IIpn KakuX YCIOBMSIX CO3JJaHHBIM MPOTrPaMMHBIA KOMITJIEKC MOXKET OBbITh Ha3BaH MPO-
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TPAMMHBIM POAYKTOM?
7. YTO Takoe CUCTEMHOE MPpOorpaMMHOE obecrieueHue?
8. UTo Takoe MHCTpYMEHTapHil TEXHOJIOTUU MPOTPAMMUPOBAHMS?

Paznen 2. UHCTpyMEHTaNBbHBIE CPENICTBA Pa3padOTKHA POTPAMMHOTO 00ECTICUCHHS.
. HeoOxommmble HHCTpYMEHTAIBHBIE CPEJCTBA Pa3padOTKU MPOrpaMM

. HacTo HCIoib3yeMble HHCTPYMEHTAIbHBIC CPEICTBA pa3pabOTKH MPOrpamMm

. Creniman3upoBaHHbIE HHCTPYMEHTAIBHBIE CPEACTBA pa3pabOTKH MPOrpamMm

. IHTerpupoBaHHble cpenbl pa3padoTKu

. CpencTBa pa3pabOTKH IPOrpaMMHOTO 00eCTIeUeHHSI

. Onpenenenne «pa3padoTKa IPOrpaMm»»

. Tpu sTana pa3zpaboTku mporpamm

. CpencTBa MpOeKTUPOBAHMSI TPHIIOKCHHUN

. CpencTBa peanu3aiiy MporpaMMHOTO KoJa

O 0 IO DN W~

Pa3nen 3. Marematuueckoe MOIETMPOBAaHUE

1. Uto moHUMaeTcs 1o 00bEKTOM MOJICITUPOBAHUS?

2. Uto Takoe runoTe3a B MOACIUPOBAHUU?

3. JlaiiTe onpeneneHre MOICIIH.

4. Yto Takoe MaTreMaTH4ecKas MOACIL?

5. IIpuBeauTe MpUMeEp aHAJIOTUH B PU3MUYECKHX MPOIIECCaX.

6. JlaiiTe KiracCH(pUKAIINIO MTPOLIECCOB KaK 00EKTOB MOJICIIUPOBAHHSI.

7. YeM OTIMYar0TCs CTOXaCTUYECKHE MPOIECCHI OT ACTCPMHUHUPOBAHHBIX ?

8. OnuirTe MOCTaHOBKY 3aJja4H MOJICJIMPOBAHUS B 00IIIEM BU/IE.

9. HMaiite o0u1yto Kiiaccu(UKAIMIO MATEMAaTHIECKIX MOJIETICH.

10. KakoBa cTpykTypa MOJIeTTd MaTEMAaTHIECKOTO ITPOrpaMMUPOBaHUs?

11. Yro mOHUMAIOT MO/ CTPYKTYpPHO-IIapaMETPUUECKUM OMUCAaHHEM 00BEKTa MOJIEIUPO-
BaHuA?

12. B yem cOCTOUT pa3iandue MeXy JIMHEHHbIMA U HETMHEHHBIMU MOJIEIIAMU?

13. B Kakux ciy4asx HCIOJIb3YeTCs KOPPEISIHOHHBINA K0d()(UIIMEHT, a B KAKUX — KOP-
PEISIIIMOHHOE OTHOIIICHUE KaK KPUTEPUH aJIcKBaTHOCTH MOIeIN?

14. JlaiiTe xnaccuukanio MOJEIUPYEMbIX IIPOLIECCOB 110 XapaKTepy UX MPOTEKaHMUS.

15. [lepeuncnute OCHOBHBIE 3TAIlbl OCTPOEHUSI MATEMATUYECKON MOJEIIH.

16. OnuiyTe METO/1 aKTUBHOTO ¥ TTACCUBHOTO IKCTIEpUMEHTA. YeM OHU OTIIMYaroTCs?

17. Kakoli maTeMaTH4eCKUI anmapar UCIOJIb3YETCs MPU CUHTE3€ MaTeMaTHYECKUX MO-
Jieseil 1eTepMUHUPOBAHHBIX MTPOIIECCOB?

18. Kakue cucteMbl OTHOCAT K CUCTEMAaM C pacipeiesIEeHHBIMU TapamMeTpaMu?

19. Yrto Takoe crutomiHas cpeaa?

20. Kakum ypaBHEHHEM B YACTHBIX MPOU3BOJHBIX MOJECIUPYETCS MPOLIECC TEMIONEPEHO-
ca?

21. B yem cocTOUT Hesl METOIa aHAIOTHIA?

22. OnuuuTe 3KCIepUMEHTAIIbHO-CTATUCTUYECKUN METO/I MOJEIUPOBAHUS.

M/K.02.01
IIpaxkmuueckas paboma 1
TexHn4yeckoe 3ajaHNe HA MPOEKTHPOBaHUE MPOTrPaAMMBbI

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

I'OCT 2.610-2006. Hacrosimuii craHAapT yCTaHAaBIMBAET TOPSIOK TIOCTPOCHHS H O(OPMIICHUS! TEXHHU-
YEeCKOro 3aJaHrs Ha pa3pabOTKy MPOrpaMMBbl WM MPOTPAMMHOTO M3AETHS Uil BBIYUCIMTEIHHBIX MAIllnH,
KOMITJIEKCOB M CHCTEM HE3aBHCHMO OT WX Ha3HaYeHHs U 001aCTH PUMEHEHHS.

Obwue ceedenus

1. TpeboBanus Kk 0HOPMIICHHIO

1.1. Texumueckoe 3aganue ohopmisitot B coorBercTBun ¢ 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 yrBepxneHuss 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
HPOrpaMMHOTO M3JEIMs K HEMY BBITYyCKaroT JonosiHeHue. CoryiacoBaHHe M YTBEp)KICHHE IONOIHEHUS K
TEXHUYIECKOMY 33JaHHUIO IPOBOST B TOM K€ MOPSIAKE, KOTOPBIM YCTAHOBIIEH U1 TEXHUYECKOTO 3aJaHHsL.

14. Texuuyeckoe 3aaHue TOHKHO COACPKATH CIICAYIOUINE PA3ICIbL:

* Ha3BaHME MPOTPAMMBI  00JIaCTh IPUMEHEHHS;

* OCHOBaHHME IJIsI Pa3pabOTKH;

* HazHa4yeHHe pa3paldoTKy;

* TEeXHHYECKHE TPeOOBaHMS KIPOrpaMMe WM MPOTPAMMHOMY H3/IEIHIO;

* TEXHUKO—IKOHOMHMYECKHUE TIOKa3aTeNH;

* CTaJUH U 3TaIlbl pa3paboTKu:

* TIOPSIOK KOHTPOJIS ¥ IPHEMKH;

* TPHIOKECHUSL.

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

2. ConeprxaHue pasaeiioB

2.1. B pasgene «HanmeHnoBaHre 1 001acTh MPUMEHEHHS» YKA3bIBAlOT HAMMEHOBaHHE, KPATKYIO XapaK-
TEPUCTHKY OOJIACTH MPUMEHEHHs IPOrpaMMBbl HJIM IPOTPaMMHOI0 M3IETHs U 00BEKTa, B KOTOPOM HCHOJb-
3yIOT MPOrPaMMy WITH IPOrPaMMHOE H3JIEITHE.

2.2. B paznene «OcHOBaHME IS pa3paObOTKM TOJDKHEI OBITH YKa3aHbI:

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

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

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

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

2.4. Paznen «TexHudeckue TpeOOBaHHS K MPOTpaMMe WIIM MPOTPAMMHOMY H3IEIHIO» JOIDKEH COIep-
JKaTh CICIYIOLIHE TOAPa3Iebl:

* TpeOoBaHUS K (PYHKIMOHATBHBIM XapaKTEePHCTHKAM;

* TpeOOBaHUS K HAICKHOCTH;

* YCIJIOBHUS KCILTyaTaLlUM;

* TpeOOBaHUS K COCTaBY U MapamMeTpaM TEXHHUECKUX CPEICTB;

* TpeOoBaHMS K MHPOPMAIIMOHHOHN U MPOTPaMMHON COBMECTHMOCTH;

* TpeOOBaHMS K MAPKUPOBKE U YIIAKOBKE;

* TpeOOBaHMUS K TPAHCIIOPTHPOBAHHIO M XPAHEHUIO;

* CIeNUaIbHbBIC TPEOOBAHMSL.

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

24.2. B noapasnene «TpeOoBaHus K HAJACKHOCTH» JOJDKHBI OBITh YKa3aHbl TpeOOBaHUS K oOecreue-
HHIO HAaJIeXKHOTO (PYHKLMOHUPOBaHUS (o0ecriedeHre yCTOMYMBOrO (DYHKLHOHHPOBAHUS, KOHTPOJb BXOM-
HOW U BBIXOJJTHON MH(OPMAIINH, BpeMsI BOCCTAHOBJICHHSI TIOCIIE OTKAa3a | T.I1.).

2.4.3. B mnogapaznene «YcCIoOBHS SKCIUTyaTalluu» JOJDKHBI OBITh YKa3aHbl YCIOBHS OKCILTyaTallUH
(Temmeparypa OKpy>KarolLIero Bo31yXa, OTHOCUTENbHAs BIAXXHOCTb I BHIOPAHHBIX TUIIOB HOCHTEJIEH JaH-
HBIX), npu KOTOPBIX JOJDKHBI obecreunBaThbes 3a/1aHHbIE
XapaKTePUCTHKY, a TAKXKe BUJI 00CITY)KUBaHHUS, HEOOXOANMOE KOJIMYECTBO M KBATM()UKAIHS IEPCOHAA.

24.4. B noapasnene «TpeboBaHus K COCTaBy M apaMeTpaM TEXHHUYECKHX CPEACTBY YKa3bIBalOT HE0O-
XOAUMBIHA COCTaB TEXHUUECKUX CPEICTB C YKa3aHHUEM HX TEXHUUYECKUX XapaKTePUCTHK.

24.5. B nonppasneine «TpeboBanus k UHGOPMAIIMOHHON ¥ ITPOrPAMMHOM COBMECTHMOCTHY IOJDKHBI
OBITh yKa3aHbl TpeOOBaHUS K MH(OPMAIMOHHBIM CTPYKTYpaM Ha BXOJIC U BBIXOJIE M METOJaM pellleHHS,
MCXOAHBIM KOZaM, si3bIKaM IporpamMmupoBanus. 1Ipm HeoOxoanMocTH momkHA oOecrieunBaThCs 3aluTa
nHpOpPMAIUN U TTPOTPAMM.

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

24.7. B nmoapaznene «TpeboBaHus K TPaHCHOPTUPOBAHUIO M XPAHEHHIO» 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/roaaraeMas rofoBasi OTPEOHOCTh, IKOHOMHYECKHE MIPEUMYILECTBA Pa3pabOTKU 10 CPaBHEHHIO C JTyd-
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 YKa3aHbBI BUJBI UCIIBITAHUN U
o01mue TpeOOBaHMS K IPUEMKE PabOTHL.

2.8. B npuiioskeHuAX K TEXHIIECKOMY 3aIaHUIO0 TIPH HEOOXOANMOCTH TIPUBOJIAT:

* TIepeueHb HAYYHO-UCCIIEAOBATEBCKIX U IPYTHX Pa00T, 000OCHOBHIBAIOIIHX Pa3padboOTKYy;

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

* JIpyTHe UCTOYHUKH Pa3pabOTKH.

IIpumep vinonnenus 3a0anus
1. Beenenue
Pa0ota BbINONHSAETCS B paMKaX HMPOEKTa «ABTOMAaTH3UPOBAHHAS CHCTEMA OIEPATHBHO-IHCIETYEPCKOrO
YIIpaBIIeHUS JIEKTPO-, TETIOCHA0KEHHEM KOPITYCOB HHCTUTYTAa.
2. OcHoBaHue 15 pa3pabOTKU
2.1. OcHoBaHWEM ISl JaHHOW pabOTHI CITyXKHUT TOToBOp No ot 20 T
2.2. HaumeHnoBanue paboOThI:
2.3. «Moaynb aBTOMaTU3MPOBAHHOW CHCTEMBI OIEPATHBHO-JHCIIETUYEPCKOTO YIPaBICHHs TEIIOCHA0-
JKEHHEM KOPITyCOB HHCTHTYTA.
2.4. Hcnomauremu: OAO «JlabopaTopus co3fanus MporpaMMHOTO 00SCTIICUSHHS.
2.5. CoucnomHuTeNu: HeT.
3. Haznauenue pazpaboTku
Co3nmanue MOIynsl Uil KOHTPOJISL M ONEPaTUBHONW KOPPEKTHPOBKHM COCTOSIHMSA OCHOBHBIX HAapamMeTpOB
TeroodecnedeHns1 KopimycoB MOCKOBCKOTO HHCTHTYTA.
4. Texandeckre TpeOOBaHUS
4.1. TpeOoBanus K (PYHKIIMOHATHFHBIM XapaKTEPHCTHKAM
4.1.2. Cocras BoInoiHsieMbIX (yHKIWMA. Pazpadateieaemoe [10 n0mKHO 00ecieunBaTh:
— cOop u aHanu3 uHGOPMAIIUU O PACXOJI0BAHHUH TEILIa, TOPSUSH M XOJIOIHON BOJIBI ITO JJAHHBIM TEIl-
JocueTunKoB SA-94 Ha BCeX TEIIOBBIX BBIXO/AX;
— 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;
— OTOOpakeHHE TEKYIIEro COCTOSHHMS M0 HabOpy MapamMeTpoB —IMKIMIECKH TOCTOSIHHO (PEeXHUM  pa-
0OTHI KPYTJIIOCYTOYHBIH), TP COXPAaHEHHUH MEPHOIMYHOCTH KOHTPOJS MPOYHX IMapaMeTpoB;
—  BU3YAJIM3aLHUIO HH()OPMAIMH 110 PACXOAY TEIUIOHOCHUTEIIS;
—  TEKYILYIO, aHAJIOTMYHO OKa3aHUsIM CYETUMKOB,;
— C HaKOIUICHHEM 3a IPOILEIINEe CYyTKH, HeJIeNt0, MECsL] — B BUJE 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. Opraauzaius 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 JHUCIIETYEPCKOTO MyHKTA YCTAHABIMBAST HEOOXOMMMBIE MapaMeTphl JUIsl YCTPOHCTB,
PETYIMPYIOIUX OTOIUVICHUE W BECHTWIAILIUIO B IIOMCIICHUAX. Bo3MmoskHa Taxoke aBTOMaTHUecKas YCTaHOBKa
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HEKOTOPBIX MAPaMETPOB ISl YCTPOHCTB PEryTUPOBaHUSL.

OCHOBHO#1 peXUM HCIIOIb30BAHUSI CHCTEMBI — EKEIHEBHAS padoTa.

4.2. TpeboBaHMS K HAICKHOCTH

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

4.3. YcnoBus 3KCIUTyaTanyy U TpeOOBaHMUS K COCTaBY M ITapaMeTpaM TEXHUUECKHX CPENICTB

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

4.4. TpeboBanus k ”HGOPMALMOHHOW 1 IPOTPAMMHON COBMECTUMOCTH

[Iporpamma momwkHa pabotars Ha Tiatdopmax Windows.

4.5. TpeOoBaHus K TPAaHCIOPTHPOBKE M XPAHEHUIO

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

4.6. Cremmanpusie TpeboBanwus.IIporpaMmmuoe obecriedeHre TODKHO WMETh APY)KECTBEHHBIM WH-
Tepdelic, pacCUNTaHHBIA Ha MOJNb30BaTeNs (B IUJIaHE KOMIBIOTEPHOW IPaMOTHOCTH) CpeiHel KBanuduka-
n.BBuay oObeMHOCTH MpoekTa 3afady MperoaraeTcsl pemars Ho3TamnHo, npu 3tom moxynu 110, co-
30aHHBIE B Pa3HOE BpeMs, NOJDKHBI IIPEAIOaraTb BO3MOXHOCTb HapallMBaHHUS CHUCTEMBI M OBITh CO-
BMECTUMBI APYT C IPyroM, IO3TOMY TOKYMEHTALUS Ha MIPUHATOE dKcIuTyaTtanuoHHoe 110 nomkHa cogepkarh
MOJIHYI0 MH(OPMAIHIO, HEOOXOAUMYIO I PadOThl MPOTPAMMHUCTOB. SI3BIK MPOTrpaMMHUPOBAHMS BBIOUpPACT
UCIIOJIHUTENb, OH JIOJDKEH 00€CIIeYrBaTh BO3MOXKHOCTh HHTETPALlMK IPOrPAMMHOI0 00ECIeUeH s ¢ HEKOTO-
PBIMU BUIaMU TieprdepuitHoro o0opymoBaHus (Harmpumep, caetank SA-94 u T.11.).

5. TpeboBaHusl K IPOrpaMMHO# JJOKYMEHTAIIU

OCHOBHBIMH JIOKyMEHTaMH, PErIIaMEHTUPYIOIIMMHI pa3paboTKy OyayIuX IPOrpamMM, IOKHBI ObITH J0-
KymeHTHl EnuHol cuctemsl iporpamMvHuoi nokymenTarin (ECII/L); pykoBoAcCTBO mobp30BaTelNs, PyKOBO-
CTBO aAMHMHUCTpATOpAa, OIMMCAaHUC IIPUMCHCHU .

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 aNapaTHO—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 Uewm 3akauu-
JTana BaeTCs ITAll
1. H3yuenue 01.02.20_ [pennoxenus
MpeIMETHON OOJIACTH. _—28.02.20__ | mo pabote cucre-
IIpoexTupoBanue cu- Mbl. AKT Caauyu—
creMmsbl. PazpaboTka TIPUEMKH

IIPEJI0OKEHUH 110 peanu-
3allUU CHCTEMBI.

2. Pazpabotka 01.03.20_ ITporpamm-
IIPOrPaMMHOTO MOJYJIS _—31.08.20__ | HBIif KOMITIEKC
1o cOopy U aHANIHU3Y WH-
(dhopmaruu co CYETUNKOB
M YCTPOICTB ynpasiie-
HUs. BHenpenne cucre-
MBI JUISL OZTHOTO M3 KOP-

nycos UI'Y.
3. TecrupoBanue 01.09.20_ loroBass  cu-
U OTJIaJKa MOZYJIS. _—30.12.20__ | cteMma  KOHTpoJIs
Brenpenue cucreMsl BO TETJIOCHA0KEeHNS,
Bcex kopnycax UI'Y. YCTAaHOBJIEHHAas B
JUCTIETIEPCKOM
ITyHKTE
IIporpammHuas
JOKYMEHTAIHSL.
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AKT cpaun—npuéma
pabor

PyxoBomurens pabor Cunopos A.B.

TIpuMep THTYABHOTO JHCTA HA TEXHIYECKOE 3aJaHIE

‘VieepEIao mpodeccop

Kapeapel BEMHCTHTETERED CHCTEM
H.H. Heanoe

w_ » 20 1.

TEXHHYECKOE 3ATAHHE
Ha paspadorky «Moayas aBTOMATH3HPOBAHHOH CHCTEMBL
OmePaTHBHO-THCIETIEPCKOI0 YOPABIeH S
TenI0cHAGKReHHEe M KOPIYCOE HHCTHTYTa»

Yefokcapel 20

3]

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

Hwmxe npuBenens! 15 BapraHTOB IporpaMMHBIX TIPOAyKTOB. 1o ykasanuro mperogaBartensi BEIOSPH-
Te CBOE MHIMBHIyalbHOE 3ajaHue. Pa3paboraiiTe TeXxHHUUECKOE 3aJaHWEe Ha CO3JaHHE MPOTPAMMHOTO
MPOAYKTa MO BCEM TPEOOBAHHUSIM.

1. Pa3paboTka mporpaMMHOTO KOMILIEKCA «ABTOTPAHCIIOPTY.
. Pa3paboTtka nporpaMmMHOro komiuiekca «Jlexkanat HHCTUTYTa».
. Pa3pabotka nporpamMmmuoro komiuiekca «O0Ciy)kuBaHue OaHKOMATa.
. Pa3paboTka nmporpaMMHOro KomIuiekca «YmpaBieHue TOCTHHULIEH.
. Pa3paboTtka nporpaMmHoro komiuiekca «Bbigaya kpenuToB B OaHKeE».
. PazpaboTtka nporpamMmmHoro komiiekca «CrpoutensHas GupMay.
. Pa3pabotka nporpaMMHOro KOMIUIeKca « Y IpaBiieHue OUOINOTEYHBIM (POHIOM.
. Pazpabotka mporpammuoro komruiekca «APM paboTHHKa CKIana.
. Pa3pabotka nporpammuoro kommiekca «APM agMuHHCTpaTOpa atenbe M0 PEeMOHTY OpPTTEeXHH-

O 00 1O\ U &~ Wi

KI».
10. Pa3pabotka nporpamMmmHoro komiuiekca «APM agMuHHCTpaTOpa aBTOCAIOHAY.
11. Pa3pabotka rporpamMmmHoro komruiekca «APM agMuHUCTpaTOpa pecTopanay.
12. Pa3zpaboTka nporpaMMHoro komiuiekca «APM cotpynuuka XK3Ca».
13. Pa3paboTka nporpaMMHOro Komruiekca «APM agMuHHCTpaTOpa a3pornopray.
14. Pa3zpaboTka mporpaMmMmHoro komruiekca «APM paboTHHKa OT/ieNna KaapoBy.
15. Pa3zpaboTka nporpaMMHOro koMiuiekca «APM agmMuHHCTpaTOpa CHIOPTKOMITIEKCAY.

Ipaxmuueckas paboma 2. Ctagusi pa3padoTKH NPOrpaMMHOro odecnevyeHus.«ICKH3HbIN
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 TpeOOBaHUN M ompeneieHHe crelu(UKai TporpaMMHOro o0ecnedeHus» ydeo-
HOW JUCUMILINHBI « TeXHOI0rus pa3paboTKu MporpaMMHOIo 00ecreueHus».

Teopemuueckas uacmo

Pa3paboTrka cnenudukanuii mporpaMMHOro obecrnedeHus HauWHAETCs ¢ aHajln3a TpeOOBaHMH K
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HeMmy. B pesynbTare ananmza monydvaroT crenr(ukanuyu pazpadaTbiBaeMOro MporpaMMHOTO obectle-
YEHHsI, CTPOST OOLIYI0 MOJIENb €ro B3aUMOJIECHCTBHUS C MOJIb30BaTEeM UM IPYTHMH IMPOTrpaMMaMH U
KOHKPETH3UPYIOT €r0 OCHOBHBIE ()YHKIIHH.

[Ipu cTpykTypHOM MOAXOJ€ K MPOTPAMMHUPOBAHHUIO HAa dTAlle aHAIHM3a W OmpeneleHus crenud u-
Kalui pa3pabaTbIBalOT TPU THUIA MOJeNel: Mojaenu (YHKIUH, MOJAEIH JaHHBIX U MOJENIH TOTOKOB
naHHbIX. [l0CKOIBKY pa3HBIE MOJIENHN OIKCHIBAIOT MPOCKTUPYEMOE MPOrpaMMHOE O00ECTIEUeHHE C pa3-
HBIX CTOPOH, PEKOMEHIYETCs MCIOJb30BaTh Cpa3y HECKOIBKO MOJENeH, pa3padaThlBaeMbIX B BUIE
JUarpamm, U MOSICHATH UX TEKCTOBBIMH ONMMCAHUAMH, CIIOBAPSIMH H T. II.

CTpyKTYpHBI# aHaIH3 MpeanoaraeT UCIONb30BaHUE CISAYIOMINX BUI0B MOJICIICH:

* nuarpamMm motokoB naHHBIX (DFD — Data Flow Diagrams), onmucheIBalomux B3anMOJAEHCTBHE
HMCTOYHHUKOB W MOTpeOuTeNneil nuopmMauu yepe3 mpouecchl, KOTOpbIe JOHKHBI OBITh pean30BaHbl B
CUCTEME;

* auarpamMM «cymHocTs — cBsa3b» (ERD — Entity-Relationship Diagrams), onuceiBatomux 06a3bl
JaHHBIX pa3pabaThIBAEMON CHCTEMBI,

* nuarpamm rnepexonoB coctosHui (STD — State Transition Diagrams), xapakTepu3yONuX MO-
BEJICHNE CUCTEMBI BO BPEMEHH;

* (yHKIHOHANBHBIX Auarpamm (Metoguka SADT);

* crneuuduKanmii MPOLECCOB;

* CIOBapsi TEPMHUHOB.

CrenuduKanuy NpoueccoB 0OBIYHO MPECTABIAIOT B BUAEC KPATKOTO TEKCTOBOTO OMHMCAHUS, CXEM
aJTOPUTMOB, TICeBAOKOI0B, Flow-hopwm mnu quarpamm Haccu — [llHeiinepmana.

CrnoBaps TEpMHUHOB IPEJCTABISIET COOOM KpaTKOE OMHMCAaHWE OCHOBHBIX MOHATHH, UCIIOIb3YEMbIX
IpH cocTaBiIeHnH crienupukannii. OH JOHKEH BKIIOYAThH ONpeelieHue OCHOBHBIX MOHATHH MpeaMeT-
HOH 001acTH, ONMHMCaHWe CTPYKTYP IEMEHTOB JaHHBIX, UX THIIOB B (JOPMATOB, a TAK)KE BCEX COKpa-
IIEHUI 1 YCIOBHBIX 0003HAYEHUH.

C moMomplo AHarpaMM TEPEeX0J0B COCTOSHUN MOKHO MOJETHPOBaTh Mocienyromee (QyHKINO-
HUPOBaHHE CHUCTEMBI Ha OCHOBE €€ MPEIBIIYIIEeTr0 W TeKymero QyHKIMOHHPOBaHUI. Moaennpyemas
cucteMa B 000U 3aJaHHBII MOMEHT BPEMEHHM HAXOAHUTCS TOYHO B OJHOM M3 KOHEYHOT'O MHOXKECTBA
coctosiHuit. C TeUeHHeM BpEMEHH OHA MOKET U3MEHHUTh CBOE COCTOSIHHE, IIPH ATOM MEPEXO0IbI MEKIY
COCTOSTHUSIMH JTOJIKHBI OBITH TOYHO OTIPEACIICHBI.

QDYHKIIMOHAIBHEBIE THAarPaMMBbl OTPAXKAIOT B3aUMOCBSI3H (DYHKIHHA pa3padaTsiBaeMOro Mporpam M-
HOTO 00€CIICUCHHS.

OHM co37aroTcsl Ha PaHHHUX JTanax MPOCKTHUPOBAHUS CHUCTEM, JUISL TOTO YTOOBI TOMOYb MPOCKT M-
POBIIHKY BBISIBUTh OCHOBHBIE (DYHKIIMHM W COCTaBHBIC YACTH MPOEKTUPYEMOU CUCTEMBI U, TIO BO3MOXK-
HOCTH, OOHapyXHTh W YCTPaHUTh CyIIeCTBEHHbIe OmMOKH. st co3maHus (yHKIIMOHAIBHBIX JUa-
rpamMM MpeJIaracTcs UCTIoIb30BaTh MeToaoNoruio SADT. /luarpaMMbl TOTOKOB TaHHBIX.

Hiis onucaHus MOTOKOB MHQOpPMAIMM B CUCTEME NMPUMEHSIOTCS AMArpaMMbl TIOTOKOB JaHHBIX
(DFD — Data flow diagrams). DFD no3BonsieT onucats TpedyemMoe OBeJICHHE CUCTEMBI B BUAE COBO-
KYIIHOCTH IIPOIECCOB, B3aMMOJIEUCTBYIOIIUX MOCPEACTBOM CBSI3BIBAIOIIUX MX MOTOKOB AaHHbIX. DFD
MOKa3bIBACT, KaK KaXKJIBIH M3 MPOLECCOB MPeoOpa3yeT CBOM BXOJHBIC MOTOKH JAHHBIX B BBIXOJIHBIC
MOTOKH JIAHHBIX M KaK MMPOIIECCHI B3aUMOICHCTBYIOT MEX Iy COOOM.

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

OHa BKJIIOYAET CYIIHOCTH M B3aUMOCBSI3H, OTPAXKAIOIHNE OCHOBHBIE OM3HEC-TIPABHIIA MPEIMETHOM
obnactu. Takas guarpaMMa He CIUIIKOM J€TAIH3UPOBaHa, B Hee BKIIOYAIOTCS OCHOBHEIE CYIIHOCTH U
CBSI3M MEXIY HUMH, KOTOPBIE YIOBIETBOPSIOT TPeOOBaHUSM, NpeabsiBiseMbIM K NC.

THopsodoxk evinoanenus pabomul

1. Ha ocHOBe TeXHWUYECKOTO 3a7aHus U3 JadopaTopHO paboThl Nol BBITONHHUTH aHATU3 QYHKIIH-
OHAJIFHBIX M DKCIITyaTA[MOHHBIX TPEOOBAaHMI K MPOIPAMMHOMY MPOAYKTY.

2. OnpenenuTh OCHOBHBIE TEXHUYECKUE pelIeHUs (BRIOOD SI3bIKa IMPOrpaMMHPOBAHUS, CTPYKTYpa
IPOrpaMMHOI0 MPoAyKTa, coctaB pyHkuuit I111, pexxumsl GQyHKIMOHUPOBAHUS) U 3aHECTH PE3YIbTAThI
B JOKYMEHT, Ha3bIBa€MbIi « DCKU3HBIM IPOECKTOM).

3. OnpenenuTh AuarpaMMbl TIOTOKOB JJAHHBIX JIJISl pelracMoi 3a1auu.

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

5. Onpeaenutb PyHKIIMOHANIBHBIC IHArPaAMMBI.

6. OnpeaenuTh AUArpaMMEbl TIEPEX0I0B COCTOSTHUH.

7. OnpenennTh cuerupuKau MpoIecCoB.
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8. Jlo6aBUTD CI0Baph TEPMHUHOB.

9. OpopMutk pe3ynbTaThl, ucnonb3ys MS Office B Bue 3CKM3HOTO POEKTA.

10. Coath 1 3amIdTUTH padoTy.

ToscnumenvHas 3anucka K 3CKUHOMY NPOEKNY

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

[Nepevens opranu3anuii, y4acTBYIONIHX B pa3pabOTKe CUCTEMBI, CPOKH U CTaJIUU 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.

MpuMep 3CKH3HOrO NPOEKTa

YTBEPXIAIO
Pykoeoaurens (3akazunxa MC)
Jlnynas noanucs Pacumdposka noanucn
IMeyats
JHaTa « » 2004 r.
YTBEPKIAIO
PykoBonurens (paspaGoruuka MC)
JlnyHasn noanuMck___ Pacwuudposka noanucu
Meuats
Hata « » 2004 r.

BDCKH3HBIA MPOEKT Ha CO3JaHue
HHGOPMAILTMOHHONH CHCTEMBI

Cuctema Ynpasnenusi Bazoil JaHHBIX
(nanmeHoBanue sraa MC)

BHUBJIMOTEYHBIM ®OHA POCCHHCKOMW PEAEPALLIMU

(HanmeHoBaHne OGbexTa MHBOPMATH3AIMM)

CVYB] «bubnuorexa»

(coxpawenHoe HaumeHoBanne MC)

Ha 8 nucrax

HeicTByeT € « » 2004 r.

Puc. 2.1. TUTYyNBHBIN JIUCT 3CKU3HOTO MPOEKTA

Beoomocmu sckuznozo npoexma

OcnosHbie mexHuiecKue peueHus

Pemenus no crpykrype cuctembl CYBJl «bubnuoreka» Oyaer npencTaBiasiTb OO0l epcoHAIBHYIO
CHCTEMY YIpaBJICHUS JIOKAbHOM 0a30ii JaHHBIX, paboTaroniei Ha 0JTHOM KOMITBIOTEpE.

Cuctema OynieT ynpaBisiTh peSIIHHOHHON 0a30i JaHHBIX, IPEeACTaBIONIEeH cO00i HAOOP CBA3aHHBIX
MexIy co0oi Tabnun B hopmare Paradox, 1ocTyn K KOTOPBIM OCYIIECTBIISICTCS C IIOMOIIBIO KIIFOUEH HIIH
uHekcoB. CBeleHNs B OJHOW TabIHUIIE MOTYT OTPaXkaTh CBEACHUS W3 JIPYTOM, U MPH U3MEHEHUH CBeJle-
HUH B MEPBOM TAOJUIE 3TH U3MEHEHHS HEMEJICHHO 0TOOpaxaroTcst BO BTopoil. Takum oOpa3zom Oyner
JOCTUTHYTa HENPOTHBOPEUYMBOCTh TAaHHBIX.
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OO0mas cTpykTypa 0a3bl JaHHBIX:

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

* TUI HpeanpusaTus (poccuiickas opraHuzanus, (U3UUECKOE JIMIO, MHOCTPaHHAs OpraHu3auus,
000c0bIeHHOE TTOPa3ICIICHNUE);

* BUJ NPEANPHUATHS;

* perucTpauroHHbII HOMep padoTonarens B [IDP.

CBHIETENBCTBO: CEPUSI, HOMED.
Jlata BbIAa4YM CBUAETENLCTBA.
VHH.
KIIIT.
Hanmenosanue.
IOpunnueckwmii agpec.
Anpec IOCTOSIHHO TEHCTBYIOMIETro OopraHa (IIpH OTIIMYHA OT FOPUAHIECKOTO).
AHKETBI COTPYAHUKOB 3TUX OpPraHU3alui.
10 CBenieHNs O CTa)Ke COTPYAHUKOB ATHX OpPTaHU3aIlni.
11. Tabnmia mepruo0B paboTHI CO CIEAYIONIEH CTPYKTYPOil:

* Hauaino nepuopa (nata).

* Komner nepuona (nara).

* Bupn nesrenbHocTH (paboTa, ciyx0a COICTpaxX, YXOA-AeTH, 0e3p, peadwinT, yxoI-uHBI, mpod3ao,
MePECMOTP).

* HaumenoBaHue opranusanui.

JIOIKHOCT®.

* TeppuropuaibHble YCIOBUSL.

Pa6ora cucremsr CYBJl «bubanoreka» Oyaer (yHKIMOHHPOBATH B OJIHOIOJIB30BATEIILCKOM PEXKH-
Me, a TaKkxke OyJIeT CrocoOHa:

* TIpPOCMaTpPUBATh 3aMTUCH 0a3bl JAaHHBIX (B TOM YHCIIE U IPU TIOMOIIU (HUIBTPOB);

* 100aBISTH HOBBIE 3AIIHCH;

* yIansaTh 3aIuCH;

* IIpU BXOJIE B CUCTEMY OyZET 3ampamnBaTbCcs Mapob.

ABTOMaTH3MPOBaHHAS CHCTEMa JJOJDKHA BHITOJHATH CICAYIOMINE QYHKIIH:

* cjenaTh 3alKCh O IEHCHOHHOM YIOCTOBEPEHUU;

* yIamuTh HHPOPMAIHIO O IEHCHOHHOM yI0OCTOBEPEHUH;

* BBIJATH CIPABKY O BCEX IEHCHOHHBIX yIOCTOBEPECHUSX;

* 3aperecTpupoBaTh HOBoOE mpeanpusitue B [1O PO;

* YIanuTh OPEANpHUITHE U3 0a3bl TaHHBIX;

* BBIJATb CIPABKY 000 BCEX MPEANIPUATHIX, 3aperUCTpUpoBaHHbIX B [1D PD;

* TOACYHUTATH MEHCHIO 1151 paOOTHUKOB MPEANPHUSITHI HA OCHOBAHUH CTaXa;

* BBIJATb CIPABKY O NEHCHOHHBIX HAKOIUICHUSAX PAOOTHHKA.

Huns peanmzanu AC OyzeT ucmonbs30BaThes cpena nporpammupoBanust Boland Delphi 7.0 u s3b1k
nporpamMmupoBanust Object Pascal.

Jist moacyera neHcuu OyAET MCIIOJIb30BaThCs CIAEAYIOMMMA anroputM. BHavane onpenensercs cra-
*KeBbIi K03 dunueHT neHcuonepa. OH nosaraercst paBHeIM 0,55 3a 00muil TpyJOBOM CTaX 10 TEKylIeH
JIaThl HEe MeHee 25 jeT MyxuuHaMm U 20 JIeT KEHIIUHAM. 3a KaKIbIi MOJHBINA ToJ] CTaka OOJIbIIE YKa3aH-
HOTO cTaxkeBbld K03 unmenT yenmmunBaercs Ha 0,01, Ho He Oonee yem Ha 0,20.

3areMm ompenenseTcs OTHOLICHHE 3apa0OTKa IEHCHOHEpa K CpeIHEMECSYHOH 3apaboTHOM Iuiate B
cTpaHe. DTOT 3apabOTOK MOXET OBITH B3AT 33 3TOT OTCUETHBIH MEpHo]] WK 3a MrooObie 60 Mecses pado-
THI TTOJIPSIJI, WITH TOT, U3 KOTOPOTO ObLIA UCUUCIICHA ITEHCHS HA MOMEHT pedopmbl. CpenHeMecsaHas 3ap-
IUIaTa B cTpaHe Oepercs 3a TOT )K€ CaMblid IEpHOJ.

OtHouieHue 3apabOTKOB YUUTHIBACTCS B pazMepe He cBbiiie 1,2. s eHCHOHEPOB, MPOKUBAIOIIUX
Ha Kpaitnem CeBepe, yduThIBaEMOE COOTHOIIEHHUE BhImIe: OT 1,4 1o 1,9 B 3aBUCMMOCTH OT yCTaHOBJIEH-
HOT'O B LIGHTPAIIM30BaHHOM HOPSIIKE pallOHHOTO KO3 PHUINEHTa K 3apIuiaTe.

3aTteM cTaxeBbId KOAPOUITMEHT YMHOXKAETCSI Ha COOTHOIIIEHUE 3apaboTkoB U Ha 1671 py0. — yTBep-
XKIACHHYIO JUTSI pacueToB cpeaHeMeCsIHyIo 3apiuiaty B crpaHe 3a III kBapran 2001 1. Oto u O6yaeT mepe-
CUMTAHHBIA pa3Mep TPYJAOBOH MEHCHHU 1O HOBOMY 3aKOHOJATEIbCTBY B OOBIYHOM cityyae. Ecim oH oka-
3ascst MeHee 660 py0., To pa3Mep NEHCHUH MOBBIIAETCS A0 3TOT0 TaPaHTUPOBAHHOIO MUHUMYMA.

Ecnu nencnonep spnsiercs mHBaNMAOM | rpynmsl uinu goctur K 1 ssaBaps 2002 r. Bo3zpacta 80 et u
0oJiee, paCCYMTAHHBIN B 3TOM HOPSJIKE pa3Mep MEHCHH 0 CTapOCTH yBenduBaercs Ha 450 pyo.

Ecnu y meHcuoHepa MMeroTCsl ML, HaXOSIIUMecs Ha €ro WKIWBEHHH, TO PACCUMTAHHBIMA pazMep
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NeHCcHH yBennuuBaercst Ha 150 py0. Ha KaXmoro WwxIMBEHIa, HO He Ooiee yeM Ha TpeX B OOIIeH CII0XK-
HOCTH.

Hcmounuxu paspabomku

JanHbIi 10KyMeHT pa3padateiBajics Ha ocHoBaHuH ['OCT34.698 — 90 Ha Hanmncanue T3 Ha aBTOMa-
TU3UPOBAaHHBIE cUCTEMBI yrpaBneHus ot 01.01.1992 r.

Ilpakmuueckas paboma 3. Ctagus pa3padoTKH MporpaMMHOro odecrnedenusi. « 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 uacmoy

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 CUCTEMBI, 1 OKOHYATEIILHOE ONpPEACICHUE €€ CMETHONH CTOMMOCTH.

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

TexHnyecKuii MPOEKT MPOTPAMMHOMN CHCTEMBI TTOIPOOHO OMHCHIBAET:

* BBINOJHsIEMbIe ()YHKIIUHM U BAPUAHTHI X UCTIOIB30BAHUS;

* COOTBETCTBYIOIIUE UM JIOKYMEHTHI;

* CTPYKTYphI 00pabaThIBaeMbIX 0a3 TaHHBIX;

* B3aUMOCBSI3U JaHHBIX;

* ANITOPUTMBI UX 00PaOOTKH.

TexHnyeckuii MPOEKT JOJDKEH BKIOYATH JaHHBIE 00 00beMaX W WHTEHCHBHOCTH TOTOKOB 0Opala-
ThIBaeMOW MH(OPMAIINHU, KOJIMYECTBE MOJB30BaTENICH MPOrPaMMHOM CUCTEMBI, XapaKTEPUCTUKAX 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 MPOEKTy. BBoaHas mHQopMaIus, MO3BOJISIONIAs €€ 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 CIIYKUT HCTOUHMKOM HAKOIUICHHS;

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

* OIIMCAHUE UCIOIB3YEMOI0 MPOrPAMMHOTO 00ECTICUEHUSL.

* mepeudeHb nporpammHoro obecneuenus u CYB/I, koTopble miiaHupyeTcs HCHOIb30BaTh ISl CO3/a-
HUSI THPOPMALIMOHHON CHCTEMBI,

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

* TIPOEKTHAsl OIEHKAa HAJEKHOCTH CHUCTEMBl. OKCIEpTHAas OIEHKA HAJE)KHOCTH C BBISIBICHHEM
HaunOoJee 6JaromnoayyHbIX Y4acTKOB IPOIPAMMHON CHCTEMBI U €€ y3KUX MECT;

* BeIOMOCTb 000pyIOBaHUs U MaTepuaioB. llepeuensr 0Oopyn0oBaHUS U MaTepHalOB, KOTOPHIE IMO-
TpeOYIOTCs B XO€ PEeIN3aIH IPOEKTA.

CmpyxmypHas cxema

CTpYyKTYpHOIi Ha3bIBalOT CXEMY, OTPAXKAIOLIYI0 COCTaB M B3aMMOJCHCTBHE O YIPABICHUIO YaCTsIMU
pas3pabaTeiBaeMOro NporpaMMHOro o0ecTieyeHusl.

CTpyKTypHas cxema oIpeJelisieTcs apXUTeKTypoi paspadbarsiBaemoro [10:

* CTPYKTYphl 00padaThiBaeMbIX 0a3 JTaHHBIX;

* B3aUMOCBSI3U JIaHHBIX;

* AJITOPUTMBI UX 00pabOTKH.

DYHKYUOHATIbHAS CXeMa

OyHKIMOHATIBHAS CXeMa — 3TO CXeMa B3auMOJICHCTBHSI KOMIIOHEHTOB ITPOTPAMMHOT0 00ECTICYEeHUS C
olrcaHueM MH(POPMAIMOHHBIX MTOTOKOB, COCTaBa JAHHBIX B MOTOKAX U YKa3aHUEM HUCIIOJIL3YeMbIX (aii-
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JIOB U YCTPOMCTB.

Topsidok evinonnenus pabomoi

1. Ha ocHOBe TexHHMUYECKOTro 3amaHus w3 jJadopatopHoil padorer Nel m cmerudukanumii u3 madopa-
TOpHOU paboThl Ne2 pa3paboTaTh YTOYHEHHBIE aITOPHUTMBI MPOTPAMM, COCTABISIONINX 3aJaHHBIA TPO-
TPaMMHBIH MOJTYJIb.

2. Ha ocHOBe YTOYHEHHBIX M JOPAOOTaHHBIX AJITOPUTMOB Pa3padOTaTh CTPYKTYPHYIO CXEMy IPO-
TPaMMHOTO TIPOTYKTA.

3. Pa3paboTath GyHKIHMOHAIBHYIO CXEMY POrPAMMHOTO MPOIYKTA.

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

5. CnaTh ¥ 3aUTHTE PadoTy.

Ilpaxmuueckas paboma 4. Ucnoab3oBanue 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 MPUMUTHUBBI KAYECTBEHHOTO IIPOTPaMMHOTO 00€eCTICUCHHUSI.

Obuwue ceedernus

Kiacc — abcTpakTHBIH THI JaHHBIX, BKIIIOYAIOLINI CBOWCTBA 00BeKTa (1oist) u MeTosl. Kitacc mo3Bons-
€T YIPOCTHTh MPOILIECC MPOrPaMMHUPOBAHHMS, 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 OOIT —mHKancymsust. HKarcysiust JaHHBIX 03HAYAET, YTO OHH SBIISFOTCS HE TII00ah-
HBIMH — JIOCTYIIHBIMHU BC€il Iporpamme, a JIOKaJbHBIMU — JOCTYIHBIMH TOJIBKO MaJioi ee yact. MHkarncy-
JISIIMS aBTOMATHUYECKH TOJ[pa3yMeBaeT 3alluTy JaHHbIX. [l 3TOro B CTpyKType class UCHob3yeTcs crie-
nUpUKATOp pasjliena private, CoJepKalluil JaHHbIE U METOJIbI, OCTYIHBIE TOJBKO AJISi CAMOTO Kilacca.
Ecnu nanHbBIe W METOIBI colepikaTcst B paszaene public, oHM IocTymHBI U3BHE Kiacca. Pasnmen protected
COJICP)KUT JAHHBIE U METO/IbI, JOCTYIHBIC U3 KJacca U IF0OO0TO €ro npou3eo0H020 Kiacca.

Unmeepuposannas cpeoa paspabomxu Delphi

Cpena Delphi Bu3yanbHO peanusyercss B BUAE HECKOJIBKUX OJHOBPEMEHHO PACKPBITHIX HA JKpaHE
MOHHUTOpPa OKOH. KonndecTBo, pacmosnoxeHue, pa3Mep U BUJ OKOH MOXET MEHSTHCSA B 3aBUCHMOCTH OT
TEKYIIMX HYX]I, 4YTO 3HAYUTEILHO MOBHIIIAET MPOU3BOIUTEIBHOCTH PadboThL. [lpu 3amycke Delphi MoxkHO
YBUJIETh Ha 9KpaHe KapTUHKY (puc. 4.1).

Inagnoe oxnoBcerna MPUCYTCTBYET HA SKpaHe U MPeIHa3HAYCHO ATl YIPABJICHUS IPOLIECCOM CO3/a-
HUs porpaMmbl. OCHOBHOE MEHIO COJIEPKHT BCe HEOOXOIMMBIC CPEJCTBA JUIsl YIPABICHHUS MPOSKTOM.
[MukTOrpamMMbl 00JIETHAIOT JOCTYI K HanboJiee 9acTo IPUMEHSIEMBIM KOMaH/1aM OCHOBHOTO MeHI0. Yepes
MEHIO KOMIIOHEHTOB OCYILIECTBISIETCSI JOCTYN K HAa0Opy CTaHOApTHBIX CEPBHCHBIX IMPOrPaMM CpEIbI
Delphi, xoTopbie ONUCBHIBAIOT HEKOTOPBIA BU3yaJbHbIM 3J€MEHT (KOMIIOHEHT), IIOMELICHHBIA Mporpam-
MHUCTOM B OKHO (popMbl. Kax/1bIii KOMIIOHEHT UMEET OIPE/ICICHHBIH HA0OP CBOUCTB (ITapaMeTPORB), KOTO-
pBI€ IPOrPaMMHUCT MOXKET 3a/1aBaTh, HAIPUMEP LIBET, 3ar0JI0BOK OKHA, HAANIUCh HA KHOIIKE, pa3Mep U TUI
mpudTa u 1p.

OxHo uncnexmopa 06bexkmos(BhI3bIBaeTCS CIOMONIBIO KiaBumy F11) npenHazHayeHo Ui U3MeHe-
HUSl CBONCTB BBIOpaHHBIX KOMIIOHEHTOB M COCTOMT M3 JBYX crpanuil. Ctpanuina Properties(CeoiicTa)
npeHa3HavYeHa JJsl K3MEHEHU He0OX0IMMBIX CBOMCTB KOMIIOHEHTa, cTpanuua Events (CoObiTus) — s
oTIpeJiesIeHNsI Peakui KOMIIOHEHTa Ha TO WJIM MHOE COOBITHE (HampuMep, HaKaTHe ONpeAeiIeHHON Kila-
BUIIIY WJTH [IETYOK MBIIIBIO 10 KHOTIKE).

Oxno ¢opmwinpencrasnger coboit npoektr Windows—okHa mporpamMMbl. B 310 OKHO B mporecce
HalMCaHMs MPOrpPaMMbl IOMEIIAIOTCS HEOOXOANMbIE KOMIOHEHTHI. [IpryeM npH BBIOJIHEHUH HPOrpaM-
MBI TIOMEIIIEHHBIE KOMITOHEHTBI OyTyT UIMETh TOT K€ BHJI, YTO U Ha JTare MPOCKTHPOBAHHSI.

Oxno mexcmanporpaMMbl TpeHA3HAYEHO AJISi TPOCMOTpPA, HAlMCaHWS U KOPPEKTUPOBAHUS TEK-
cra mnporpamMmel. B cucreme Delphi wucnons3yercst s3bik nmporpamMupoBanusi Object Pascal. [lpu
NIepBOHAYANILHON 3arpy3Ke B OKHE TEKCTa MPOrpaMMbl HAXOJUTCS TEKCT, COJEp KAl MHHUMAIbHBIH
Ha0Op OMNEepaTopoB sl HOPMAIHHOTO (PYHKIIMOHMpOBaHHS MycTOW GopMbI B KadyecTBe Windows-okHa.
[Ipu nomenieHNH HEKOTOPOro KOMIIOHEHTa B OKHO ()OPMBI TEKCT MPOrpaMMbl aBTOMATHUYECKH JOMOIHS-
€TCSl OIMCAaHMEM HEOOXOIUMBIX IJIsi ero paboThl OMOIMOTEK CTAHAAPTHBIX MPOrpaMM (pasiel uses) u
THIIOB TIEPEMEHHBIX (paznaen type).
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Puc. 4.1. BHemnuii Bug okHa

[Iporpamma B cpene Delphi cocraBnseTcsi kKak OmMcaHue aNTOPUTMOB, KOTOPbIE HEOOXOIMMO BBI-
TIOJIHUTB, €CITM BO3HHUKAET OMpeJleIeHHOEe COOBITHE, CBA3aHHOE ¢ (hopMoii (HampuMep, IETYOK MBIIIU Ha
kHomke — cobwsiTre OnClick, cozmanne popmer — OnCreate). s kaxkmoro odopabaTeiBacMoro B hopme
cOOBITHS C IOMOINBIO cTpaHuIbl Events wHCIIEKTOpa 0OBEKTOB B TEKCTE MPOTPAMMBI OPTaHU3YETCS TPO-
ueaypa (procedure), B KoTOpol 3anuckiBaeTcs Ha si3bike Object Pascal TpeOyemblii anroputm.

[lepexrouenne MexIy OKHOM (OPMBI M OKHOM TEKCTa MPOrpaMMBbl OCYIIECTBISIETCS C MTOMOIIBIO
kiapumy F12.

Menio u komanowl Delphi

Jyis Toro uToOBI BEIIATE KOMaHAy B cpee Delphi, MOXXHO BOCIIONIB30BAThCS TPEMsI OCHOBHBIMHU CITO-
cobamu:

®  C [IOMOIIBIO MEHIO;

e C noMotIklo mosiocku SpeedBar (MHCTpYMEHTANBHOW JINHEHKH );

e ¢ nomoulpto SpeedMenu (0HOTO W3 JIOKAIBHBIX MEHIO, KOTOPOE aKTHBU3HPYETCS MPH HaKATHU
MPaBOW KHOTIKH MBIIIIN).

Menro File

Komanpp! Beimagaromero MeHio File MoxHO mcmonmbs3oBath IUisi pabOTHl KakK C MPOEKTAMH, TaK H
¢haitmamMy UCXOTHOTO KOJIa.

Kxomannam, padotaromumcipoektamu, oTHocsaTcss New, New Application, Open, Reopen, Save Pro-
ject As, Save All, Close All, Add to Project u Remove from Project. Cdatimamuncxogaorokomapabora-
totkoManibel New, New Form, New Data Module, Open, Reopen, Save As, Save, Close u Print. OcHOB-
HOM kKoMaH10# siBiisieTcst File/New, KOTOpyI0 MOXKHO MCIOJIb30BaTh JUIsS BbI30BAa SKCIIEPTOB, JJIs Havaja
paboThl C HOBBIM IPWIIOKEHHEM, HaclieIoBaHUsT (POPMBI U3 yKe CylIecTBYOMEeH U T.1. s Toro 4To0b
OTKPBITh TIPOEKT WK (ailll HCXOAHOTO KOJa, C KOTOPBIMH BhI pa0OTaH MOCIETHUN pa3, UCIONb3YHTe
komanny File/Reopen.

Menro Edit

CrangapTHble BO3MOXHOCTH MeHIO Edit mpuMeHNMBI Kak K TEKCTy, TaK U K KOMIIOHEHTaM (OPMBI.
MO’KHO KOTIMPOBATH U BCTABIISITH TOT HITM MHON TEKCT B PEJAKTOPE, KOMMMPOBATH U BCTABJISITH KOMITOHEH-
THI B OJIHOW (hopMe I U3 OHOM (POPMBI B APyryro. Takke MOKHO KOITMPOBATH U BCTABJISITh KOMITOHEH-
THI B JIpyrO€ TPYNIIOBOE OKHO TOH e (OpMBI, HAITPUMEP B MMaHENb WIH OJOK TPYIIIBL, KOTHPOBATH KOM-
MMOHEHTHI U3 (POPMEI B perakTop, u Haooopot. Delphi momerniaer komnoHeHTH B Oydep oOMeHa, mpeodpa-
3ysl UX B TEKCTOBOE OIMCaHue. MOXKHO COOTBETCTBYIOIIUM 00pa3oM OTPEllaKTHPOBATh ITOT TEKCT, a 3a-
TEM BCTaBHUTh €ro o0paTHO B (hOpMy B BHJE HOBOTO KOMIOHEHTa. MOXHO BBIOpATh HECKOJIBKO KOMITO-
HEHTOB U CKOTIMPOBATH WX KaK B IPYTYIO POPMY, TaK M B TEKCTOBBIH PEAKTOP. DTO MOXKET NMPUTOIUTHCS,
KOTJ]a BaM TIPUJIETCS paboTaTh € PSJIOM CXOXKHMX KOMIIOHEHTOB. BBl cMOKeTe CKOITUPOBATh OJIMH KOMIIO-
HEHT B PEIaKTOp, Pa3MHOXKUTH €r0 HY)KHOE YHCIIO a3, a 3aTeM BCTaBUTh Ha3a/1 B (GOPMY LEITYIO TPYIITY.

Mento Search

Ecnu BbI BEIOEpeTe KoManay Incremental Search, To BMecTo TOro 4To0bI MOKa3aTh JUAJIOTOBOE OKHO,
IJie BBOJUTCS oOpasen Juis noucka, Delphi nepexomur B penakrop. Kornma Bbl BBeneTe nepByro OyKBY,
penaKTop meperaeT K IEPBOMY CIIOBY, KOTOpOE HAUMHAETCS ¢ 3TOM OyKkBHI. IIpomomxkaiite Habop OYKB H,
Kypcop OyAeT MociieoBaTelbHO MEPEXOANUTh K CIOBaM, B Hayaje KOTOPHIX OyOYyT CTOATH BBEIICHHBIC
CHUMBOJIBI. DTa KOMaH/1a o4eHb 3G (QeKTHBHA U upe3BbuaiiHo ObicTpa. Komanma Browse Symbol BeI3biBa-
et Object Browser — HHCTpYMEHT, KOTOPBIf MOXHO HCITOIB30BATh JIIS MPOCMOTPAa MHOTHUX JIeTaeH TpH HC-
CIIZIOBAHUM OTKOMIIMJIMPOBAHHOM IPOTPaMMBL.
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Menio View

BonpmmHCTBO KOMaHI MEHIO View NPUMEHSIOTCS IJisi OTOOpakeHHsI KaKoro—iInOO OKHa Cpebl
Delphi, narmpumep Project Manager, Breakpoints List unu Components List. DTu 0kHa He CBS3aHBI APYT
¢ apyrom. Komanaa Toggle Form/Unit ucnons3yercs s nepexoaa oT GopMel, Hall KOTOPOi BBl paboTa-
eTe, K ee UCXOJHOMY Kofy, u obpatHo. Komanga New edit window co3maeT ayOnuKaT OKHA pelaKTHPO-
BaHUs U ero cogepxkumoro. B Delphi aTo ennHCTBEeHHBIH crTocob MpocMOTpeTs ABa (aiiina psaoM IpyT C
JPYTOM, TIOCKOJIBKY PEIaKTOp AJIS MOKa3a HECKOJNBKUX 3arpyKEHHBIX (haliIoB UCTIONB3YeT SApibIkh. [lo-
cie AyOnMpoBaHUS OKHA PElIaKTUPOBAHUSI MOTYT colepxatb pasuble dainbl. [locneqnue nBe KoMaHIbI
MeHI0 View MOXHO HCHOJb30BaTh JJIsl YAaJCHHUs ¢ dKpaHa nojocku SpeedBar u mamutpsr Components,
x0T pu 3ToM cpena Delphi cranoButcs Mmenee ymoOHee ais monb3oBatend. Komanaa Build All 3acras-
nsiet Delphi oTkoMImunupoBaTh Kbl HCXOAHBIA (aiil MpoeKTa, Taxke eciH MOoce MocleIHel TpaHC-
JSIMU OH He ObUT M3MeHeH. /|1 mpoBepKy HAaITMCaHHOTO KoJa 0e3 CO3AaHus IporpaMMbl MO>KHO HCIIOJNb-
3oBath komaHay Syntax Check. Komanga Information maetr HekoTopbie MOAPOOHOCTH O TIOCIEIHEH BHI-
nonHeHHOH TpaHcsmun. Komanna Options mpuMeHsSeTCs Al yCTaHOBKU OMIIAN MPOEKTa: OMIMA KOM-
MUISATOPA U pelaKkTopa CBsA3eH, onuii 00beKTa MPUIOKEHHS U T. 1.

Memnio Run

Mento Run moxxao Ha3BaTh Debug (oTmamka), Tak Kak OOJBIIMHCTBO KOMaH B HEM OTHOCHTCS K OT-
nanke, BKIoyas camy komanay Run. [Iporpamma, 3amyckaemas BHyTpu cpeasl Delphi, BeimomnHsieTcs B ee
WHTETPUPOBAHHOM OTJaT4uKe (eclM HE OTKII0UeHa COOTBETCTBYIOLIas omuus). s ObicTporo 3amycka
NPUIIOKEHUS UcTob3yercs kiaaBuma F9. OcTanapHble KOMaHABI TPUMEHSIOTCS B MTPOIIECCE OTIAIKU IS
HOIIArOBOTO BBIITOJIHEHHS TIPOrPaMMBI, YCTAaHOBKH TOYEK HPEPBIBAHMS, TPOCMOTpPA 3HAYCHHH HepEeMeH-
HBIX U OOBEKTOB U T.II.

Menio Component

Komannsr merro Component MO>KHO HCIIOJIB30BATh JUIsl HAIIMCAHUS KOMIIOHEHTOB, T0OABICHUS HX B
OnOIMoTEKY, a TaKkXKe IJ1s1 KOHQUTYPUPOBaHUST OMOIMOTEKH WIIA TTATUTPBl KOMIIOHEHTOB.

Memnro Tools

Mento Tools comepKHUT CHHCOK HECKOJIBKHX BHEIIHHX IPOTPaMM W MHCTPYMEHTAIBHBIX CPEIICTB.
Komanna Tools 1mo3BosisieT CKOHPUTypUpOBaTh 3TO BBINAIAIOIIECE MEHIO U JIOOABUTH B HET'O HOBBIC BHEIII-
Hue cpeacTBa. Mento Tools Takke BKIIFOUAST KOMaHy JUISl HACTPOHKH PEero3uTopus U komanay Options,
KOoTopasi KoOH(pUTypHpyeT BCio cpery pa3zpadorku Delphi.

Paboma ¢ popmamu

[IpoextupoBanue GhopM — sapo BusyainbHOW pa3paborku B cpene Delphi. Kaxnpiii momemaembiii B
¢dhopMy KOMIIOHEHT WJIH JIF000€ 3a/J1aBaeMoe CBOMCTBO coxpassercs B (haiiie, omuchiBaromeM (hopmy
(DFM—aiin), a Takke OKa3bpIBa€T HEKOTOPOE BIMSHUE HA UCXOMHBIN TEKCT, CB3aHHBIN ¢ popmoit (PAS—
¢aiin). MoXHO Ha4YaTh HOBBIH ITyCTOW MPOEKT, CO3JIaB MycTyr (OpPMY WM HadaTh C CYNIECTBYIOIIEH
(bopMbl (MCTIONB3YS pa3IyuHbIe JOCTYIHBIE Ia0JIOHbI), WK JT00AaBUTH B MPOEKT HOBBIE (hopMbI. [IpoekT
(mpuIoXeHne) MOXKeT UMETh JIF000e YrcIo (hopM.

ITpu pabote ¢ popMoii MOKHO 0OpabaTHIBaTh €€ CBOWCTBA, CBOMCTBA OJHOTO W3 €€ KOMIIOHEHTOB
WA HECKOJBKMX KOMIIOHEHTOB OJTHOBPEMEHHO. J{J1s1 TOro 4To0BI BHIOpATh (POPMY HITH KOMIIOHEHT, MOX-
HO MIPOCTO HIEIKHYTH MO0 HEMY MBIIIBIO MM BOCToNb30BaThest Object Selector (koMOMHMPOBAHHBIN CITH-
cok B Object Inspector), rae Bcerga oToOpakeHbl UMSI U THII BBIOpaHHOTO 31eMeHTa. st BeIOOpa He-
CKOJIbKUX KOMITOHEHTOB MOYKHO WJIM HakaTh KiaBuiry Shift v menkars mo KOMIoOHEHTaM JIEBOW KHOTIKOH
MBIIIH, WK OTOYKCHPOBaTh B OpMe paMKy BbIOOpa.

SpeedMenu hopMbI COTEPIKUT PsiJ TTOJIE3HBIX KOMaH[. /711 M3MEHEHUsI OTHOCUTEIBFHOTO PacIoio-
JKEHHUSI KOMIIOHEHTOB OJIHOT'O BHJIa MOYKHO MCITOJIb30BaTh koMaH bl Bring To Front u Send To Back. Ko-
manoi Revert To Inherited MoxHO BOCHOIB30BaThCS, YTOOBI B YHACJIEIOBaHHON (pOopMe yCTaHOBUTH Te
3HAYEHHMS CBOMCTB BHIOPAHHOTO KOMITOHEHTA, KOTOpPBIE OBLIH y HUX B POAUTENLCKOM (opme. [Ipn BBIOO-
pe cpa3y HeCKOJIBKHX KOMIIOHEHTOB BBl MOYKETE BEIPOBHSTH MX WJIM H3MEHHUTH UX pa3Mephbl.

C momomsio SpeedMenu MOKHO TaKKe OTKPBITh JBa JUAJIOTOBLIX OKHA, B KOTOPBIX YCTaHABJIHUBAET-
s OPSIOK 00X0/a BU3YANbHBIX YNPABISIOMIMX 3JIEMEHTOB M TOPAJOK CO3/IaHHsI HEBU3YaJbHBIX YIPaB-
nsirommx nementoB. Komanga Add To Repository go6aisier Texyuryio ¢popMy B CIIUCOK (OPM, AOCTYII-
HBIX JUIS UCTIONIb30BAHUS B IPYTUX MPOCKTaX.

J1J1st yCTaHOBKH ITOJIOXKEHHUSI KOMITIOHEHTa KpOMe ITPUMEHEHUS MBI CYIIECTBYIOT €llle JIBa Criocooa:

e ycTaHOBKa 3HaueHHi A cBoiicTB Top u Left;

® UCIOJIb30BaHME KIIaBUII Kypcopa Mpu Haxatoi knasumie Ctrl.

Mertoa Ctrl+knaBuma kypcopa ocoOeHHO yA0O€H MpH TOHKOIM HMOACTPOMKE MOJOKEHUs 3JIEMEHTA.
To4HO Takke, HOKHMMAas KIABHIIU Kypcopa Npu Haxaroi kiaBuire Shift, MOXHO MOJICTpOUTH pa3mep
KOMITOHEHTA.
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Tanumpa xomnonenmos

Hist Toro 4yToOBI 100aBUTH B TEKYILYI0 (DOpMY HOBBIM KOMIIOHEHT, MOKHO HICIKHYTh HA OZHOHU U3
crpanun naautpel Components, a 3aTeM METKHYTh B popme, 9TOOBI TOMECTHTH HOBBIH 31eMeHT. [Ipnuem
B (hopMe MOKHO MM OYKCHPOBAaTh MBIIIb C HaXAaTOM JIeBOM KHOMKOMN, YTOObI YCTAaHOBUTH Cpasy U pas-
Mep, U MOJIOKEHNUE KOMIIOHEHTA, WJIM MPOCTO MIENKHYTh OAWH pa3, mo3Boisis Delphi ycranoButs pasmep
[0 YMOJYAHHIO.

Kaxnas cTpanunia naauTpsl COAEPKUT KOMIIOHEHTHI, KOTOpbIe 0003HAYECHBI IMKTOTPAMMaMHU U UMe-
HaMH, MOSBIIIIOUIMMUCS B BUJE TOACKA3KH. DTH UMEHA SIBISIOTCS OPHUIMATBFHBIMA Ha3BaHUSIMHU KOMIIO-
HEHTOB. B IeliCTBUTEILHOCTH 3TO Ha3BaHUS KJIACCOB, ONMCHIBAIOLINX KOMIIOHEHTHI 0e3 nepBoi OykBbl 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 MIETYKOM B MaJUTPE
yIepKuBaiiTe HakaToil kmaBumry Shift. 3atem mpu kaxkaom memuke B Gopme Delphi Gyner BcraBisaTh
HOBBIM KOMIIOHEHT BBIOpaHHOIO BuAa. YTOOBI OCTAaHOBUTH 3Ty ONEPALMIO, POCTO ILEJKHUTE IO CTaH-
JAPTHOMY CelleKTopy (MUKTOrpaMMa CTPENKH) ciieBa oT manuTpsl Components.

Cmpyxmypa npoepamm Delphi

[Iporpamma B Delphi cocrout u3 ¢aiina npoekra (daiin ¢ pacmupenueMm .dph),0oqHoro uiam He-
CKOJIBKHX (haiiIoB MCXOAHOTO TEKCTa (C pacIIupeHueM .pas),haliyioB ¢ ormrcaHneM OKoH (HopMbl (¢ pac-
mmpenueM .dfm).

B ¢aiine mpoextanaxoautcs HHGpOpMaHS 0 MOAYJSAX, COCTABISIOMINX AaHHBINA mpoekT. Daiin mpo-
€KTa aBTOMaTHYECKH cOo3JaeTcsl U pepaktupyercs: cpenoit Delphi u He npenHazHaueH A pelakTHPOBa-
HUSL.

Daiin ucxo0Ho20 mexcma — NPorpaMMHbIE Moayab (Unit), mpeHa3HAYCHHBIHN IS Pa3MEILCHUS TCK-
CTOB mporpamMm. B sToM daiine mporpaMMucT pasMmeniaeT TEKCT HPOrpaMMbl, HAIIMCAHHBIA Ha S3bIKE
PASCAL.

B paznene oObsIBIEHHI ONUCHIBAIOTCS TUIIBI, IEPEMEHHBIE, 3aTOJIOBKH MPOLEAYDP ¥ (GYHKIUH, KOTO-
pble MOTYT OBITh HCHOJNB30BaHBl APYTMMH MOJYJSIMH 4epe3 OMepaTopoB MOAKIIOUEHHUs] OMOIHOTEK
(Uses). B pa3nene peanuzanuu pacronararoTcs Teia nporenyp u QyHKIui, OMMCAaHHBIX B pa3jene 00b-
SBJICHUH, a TaK)Ke TUIIBI IEPEMEHHBIX, TPOLEAYPHI U PYHKIMH, KOTOpbIe OyAyT QPYHKIIMOHUPOBATH TOJIb-
KO B IIpejesiax JaHHOTO MOAYJIs. Pa3zaen MHUIMANU3aluy UCIONB3YeTCs penko. Monyllb UMeeT cileayto-

LIYIO CTPYKTYPY:

unitUnit1;

interface

// Paznen oObsBICHUI

implementation

// Pa3nen peanu3anuu

begin

// Pa3znen nHuLUaIn3anin

end.

[pu kommmsmu porpammel Delphi cozmaet daiin ¢ pacmmpenueM .dcu, copepikaniuii pe3yabTar
nepeBoJia B MaIlIMHHBIE KOJIBI COAEPKUMOro (aiyioB ¢ pacliupeHueM .pas U .dfim. KoMIIOHOBIIUK Ipe-
obpasyet Qaiinbl ¢ pacmupeHneM .dcuB eUHBIN 3arpyxaeMbiii aidn ¢ pacumpenueM .exe. B gaiinax,
UMEIOIINX pacUIupeHue .~df, .~dp, .~pa, XpaHaTcs pe3epBHbIe Konuu (HaiioB ¢ 00pa3oM (HOPMBI, IPOSK-
Ta M UCXOJTHOTO TEKCTa COOTBETCTBEHHO.

IIpumep Hanucanus npocpammol IUHEUHO20 AN2OPUMMA

3a/iaHne: COCTaBUTh POrpaMMy BBIYHMCIICHUS JIJIsl 33JJAHHBIX 3HAYEHHH X, ), Z apu()METUIECKOTO BEI-

PasKeHHUS:
u=tg>(x+y)—e’ *-cosx’ +sin z’
Hacmpotixa ¢hopmoi

[Mycras hopma B mpaBoM BepXHEM YTy UMEET KHOIKH YIPaBICHHS, KOTOPBIE MpelHa3HAYCHBI JUIs
CBEPTHIBaHUS ()OPMBI B IIUKTOTPAMMY =l pasBopaunBaHusi GOPMBI Ha BeCh dKpaH Ei) W BO3BpAIICHUS K
HCXOJTHOMY pasMepy Bly IUTSL 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 ¢opmer me-
HSTH HE PEKOMEH/IyeTCsl, TaK KaK OHO COAEPIKUTCS B TEKCTE MPOrPaMMBI.

Hzmenenue 3aeonosxa 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
NepeMeHHBIE 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 TTOSBIIIACH TPU HOBBIX OAHOTUIHBIX nepeMeHHbIX 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 NeHCTBUTENBHBIN TUI 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 , IEITKHA-
TE€ Ha Hell MbIIbio. [Tociie 3Toro B Hy’>kHOM MecTe (hOPMBI IISJTKHUTE MBIIIIBIO, TIOSBUTCS Haanuch Labell.
[Iponenaiite 310 nns derslpex Haanucel. s Kaxaod HaANUCH, IUEJIKHYB Ha HEH  MBbI-
IIBIO,0TPETYIUPYHTE pa3Mep W, U3MEHWB cBOWCTBO Caption WHCHEKTOpa OOBEKTOB, BBEAHWTE CTPOKY,
Hanpumep "BBeaute 3HadyeHue X:", a TakKe BIOEpUTE pa3Mep CUMBOJIOB (cBoiicTBa Font).

OOpaTuTe BHUMaHUE HA TO, YTO B TEKCTE MPOIPaMMbl aBTOMATHYECKH MOSBUIIMCH YETHIPE HOBBIX ITC-
pemennbix tuna .TLabel. B HUX XpaHSATCS MOsSCHUTENbHBIE CTPOKH, KOTOPHIE MOKHO M3MEHSTH B MPO-
necce paboThl MPOrPaMMBI.

Pazmewenue muococmpounoeo oxna evigooa (TMemo)
Jy1s BBIBO/IA PE3yJIbTATOB PabOTHI IPOrpaMMbl OOBIYHO HCIIOJIB3YETCS TEKCTOBOE OKHO, KOTOPOE MPe/I-

ctaBieHo koMroHeHTOM (TMemo). BriGepure B MEHIO KOMIOHEHTOB MTUKTOIPaMMYy 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 BepTHUKAb-
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. Kaxnas ctpoka
uMeeT TuI String.

st aucTky okHa ucnonbi3yeTcss Metog Memol.Clear. Iy Toro 4toObI 100aBUTH HOBYIO CTPOKY B
OKHO, ucnojb3yercs Merog Memol.Lines.Add (nepemennas tuna String).

Ecnu HY)KHO BBIBECTH YHUCIIO, HAXOSIICECS B MIEPEMEHHON JEHCTBUTEIHLHOTO WM LEJIOr0 THIA, TO
€ro HaJ/I0 MpPeABApUTENHHO Mpeodpa3oBaTs K TUIY String u no6aBuTh B MaccuB Memol.Lines. Hampu-
Mep, ecu miepeMenHas u:=100 memoro tuma, To Merog Memol.Line.Add cmenaeT 3T0 ¥ B OKHE TIOSIBUT-
cs crpoka «3Hauenue u=100». Ecnu nepemennas u:=-256,38666 nelicTBUTEIHLHOTO THUIA, TO IIPU UCTIONb-
3oBanuM Metoga Menol.Lines.Add('3nauenue u='+ FloatToStrF(u.ffFixed,8,2)) OyneT BbiBeeHa CTpoKa
«3Hauenue u= —256.39». Ilpu 3TOM IO BCE YUCIIO OTBOIUTCS BOCEMb IMO3MIIMH, N3 KOTOPHIX ABE TO3H-
IIUYU 3aHUMAET €0 IPoOHAas YacTh.

Ecnu gucno crpok B MaccuBe Memol mpeBbimacT pasMep OKHa, TO JUIsl TPOCMOTPA BCEX CTPOK HC-
MOJIB3YETCST BEPTUKAIBHAS TMOJI0ca MPOKPYTKH. Eciam amuHa cTtpokn Memol mpeBOCXOOUT KOJIMYECTBO
CHMBOJIOB B CTPOKE OKHA, TO B OKHE 0TOOpaskaeTcsl TOIBKO Ha4daso CTpoku. [Jiist mpocMoTpa Beel CTPOKU
UCIOJIB3YETCS TOPU3OHTAIBHAS T10JI0Ca IPOKPYTKHU.

Hanucanue npoepammer oopabomku codvimus naxcamus knonku(ButtonClick)

[TomectuTe Ha hopMy KHOIMKY, KOTOpas ONMHCHIBAE€TCS KOMIIOHEHTOM TButton, mis wero BeiOepeM B

MEHIO KOMITOHEHTOB Standard nmukTorpammy @ C nomompro WHCTIEKTOpa 00BEKTOB U3MEHHUTE 3aroo-
BOK (Caption) — Buttonl Ha croBo «BBIOTHUTE» WM IPYroe Mo BalleMy kenaHuio. OTperyiupyire no-
JIO’)KEHUE U pa3Mep KHOTKH.

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

HaGepuTe Tekct 3T0# mponeaypsl, MPUBEACHHBIN 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. Mi3MeHnuTe UCXOIHbIC 3HAUCHUS X, ), z B OKHaxX Edit
Y CHOBA HQ)KMUTE KHOIIKY «BBIITOTHUTE)» — MOSIBSTCS HOBBIE PE3YJIbTAThl. 3aBEPLIUTH PaOOTY MPOrpaMMBbl
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); // BeiBog, X BOkHO Memo1
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y:=StrToFloat(Edit2.Text); /I CuntbiBaeTcs 3HaveHne Y

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

/] BbluncnsieM apuMeTM4ecKkoe BbipaXKeHne
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 pesynbTtart B okHo Memo'
Memo1.Lines.Add('Pe3ynbtaTt U = '+FloatToStrF(u,ffFixed,8,3));
end;
end.

Hnousuoyanvusie 3a0anus

Hwxe npuBenenst 15 BapuanToB 3amad. [lo ykasanuro mperomaBatenst BRIOEpUTE CBOE WHAWBHIY-
albHOE 33/1aHue. YTOUHUTE YCIOBHE 3aJaHMsl, KONMYECTBO, HAaUMEHOBAHUE, THUIBl HCXOJHBIX JaH-
HBIX. B coOOTBeTCTBMM C 3THUM YyCTaHOBUTE KoJmuecTBO OKOH Edit, TekcTel 3aronoBkoB Ha ¢op-
Me, pa3Mepsl WPUGTOB, a TAKXKE THUIIBI IEPEMEHHBIX U (QYHKLIUHN IpeoOpa3oBaHus IPU BBOJE U BHIBOJC
pe3ynpTaToB. C IOMOIIBI0 HHCIEKTOPa OOBEKTOB M3MEHHUTE IBET (POPMBI, MIPU(PT BHIBOJUMBIX CHMBO-
JIOB.

1. Haiitu cymmy mudp 3a1aHHOTO YeTHIPEX3HAYHOTO YHUCIIA.

2. OmpenenuTh 9UCIIo, TOTyYeHHOE B 00paTHOM TMopsake nudp 3aJaHHOTO TPEX3HAYHOTO YHCIIA.

3. BeiBectu Ha 3kpaH | uian 0B 3aBUCUMOCTH OT TOTO, paBHA JIM CyMMa JBYX MEPBBIX HU(D 3aJaHHO-
T'0 YE€THIPEX3HAYHOTO YUCIIA CYMME JIBYX €ro HOCISIHUX IUQp.

4. BeiBecTr Ha dkpaH lunu 0B 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 CPEAU MEpBbIX Udp ApoOHON yacTu
3aJaHHOTO MOJIOXKUTEJILHOTO BEILIECTBEHHOI'0 YHCiIa ONpeiesieHHas udpa.

6. Beiectu Ha skpaH | winn OB 3aBUCHMOCTH OT TOTO, €CTh JIM CPedd LUGP TPEX3HAYHOI'O YHCIIa
OIMHAKOBBIC.

7. llpucBOWTh 1ENOW MEePEeMEHHOW k TPEThIO OT KOHIA NU(PY B 3aIUCH TOJOXKHUTEIHHOTO IIEJIOT0
yucua n.

8. [lpucBouTh 10N MepeMeHHOW k TepBylo HUGPY U3 APOOHON YaCTH IMOJOXKHUTEIBHOTO BeIIe-
CTBEHHOT'O YHCJIA.

9. Llenoii mepeMeHHOMH S MPUCBOUTH CyMMY LGP TPEX3HAYHOTO LIEJIOro YHUcia K.

10. Unet k—s1 cexynma cyTok. OmpenenuThb, CKOJIBKO MOJHBIX 9acoB (/1) M TOTHBIX MUHYT (/) MPO-
IIJIO K 3TOMY MOMEHTY.

11. OnpenenuTs f — yroi (B rpagycax) MeXIy MOJOKEHHEM YacOBOM CTPENKH B Hadalle CYTOK H ee
MOJIOKEHUEM B /1 —4acoB, m — MUHYT U S — ceKyH[ (0< H<11, 0<m, s<59).

12. OnpenenuTs i — MONHOE KOJMYECTBO YacOB W M — MOJHOE KOJIWYECTBO MHUHYT, MPOLIEAIINX OT
Hayajga CyTOK 0 TOrO MOMEHTa (B MEpBOW MOJOBMHE JHS), KOTrJa yacoBas CTpesKa IMOBEpHyJach Ha f
rpaxycoB (0<f <360, f — sewgecmeennoe uucno).

13.Ilyctb k — mienoe ot 1 mo 365. IlpucBouts 1eo0i nepeMeHHon n 3uadenue 1,2,3,...,6 win 7 B 3a-
BUCHMOCTU OT TOTO, HA KaKOH JeHb Henelu (MOHENeNbHUK, BTOPHHUK, ..., Cy00OTa MIIM BOCKPECEHbHE)
NPUXOANUTCS k-Ui JIeHb HEBUCOKOCHOTO T0/1a, B KOTOPOM | SIHBaps — MOHEAEIbHUK.

14. [loMeHsATH MecTaMH 3HAUYEHHS LIEJIbIX EPEMEHHBIX X U , HE UCIOJIb3Ys AONOJIHUTENbHBIE Mepe-
MCHHBIC.

15. BeiBectu Ha 3kpa 1 wnu OB 3aBUCMMOCTH OT TOTO, UMEIOT TPH 3aJaHHBIX YUCIIA OJUHAKOBYIO
YETHOCTb WJIH HET.

Ilpaxmuyeckas paboma 5. Wcnonab3oBaHue BH3YAJTbHBIX KOMIOHEHT /UISI CO3IaHHUS Kade-

CTBEHHBIX MPOrpamMMm

Llenv pabompi: HAYINUTHCSI TOJIL30BATHCS MPOCTEHITUMH KOMIIOHEHTAMH OpPTaHW3aIllH TepeKIove-
uuit (TCheckBox, TRadioGroup).

Obwue ceeoerus

Onepamopeu if u case saisvika [lackans

Jiist mporpaMMHpPOBaHUsI Pa3BETBISIIOIIMXCS allTOPUTMOB B sA3bIke Pascal ucmonb3yrorcst crienuans-
HBIE TIepeMeHHbIe TuMa boolean, KOTOpsle MOTYT NPUHUMATH TOJBKO J1BA 3HaueHHs — 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 gparMeHT MporpaMMsl ¢ onepaTopoM if MoxeT ObITh
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TaKuM:
bl:=x>y;

if bl thenui=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 BBITOTHEHUS

case in of

0: u:=x+y;

I: ui=x-y;

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

end;

B cootBercTBHM €O 3HauYeHHEM in Beraucasercs u. Ecm in = 0, To u=x+y,ecmin=1, Tou=x—
y, eci in =2, To u =X * y 1, HaKoHell, u= 0 nmpu JOOBIX 3HAUEHUAX in, OTINYHbIX oT 0, 1 vm 2.

Knonku-nepexnrouamenu 6 Delphi

[Ipu cozmanuu mporpamm B Delphi anst opranm3anuy pa3BeTBICHHH YacTO HCIIOIB3YIOTCS KOMIIO-
HEHTHI B BUJIe KHOMIOK-TIepekmoyareneid. CocTOsIHUE TaKOW KHOMKH (BKIIOYEHO — BBIKIIIOYEHO) BH3Yallb-
HO OTpakaeTcsi Ha popme.

Kommnonent TCheckBox opranusyetr KHONKY HE3aBHCHMOTO MEPEKIIOYATENS, C TIOMOIIBI0 KOTOPOU
M0JIH30BAaTENIb MOKET yKa3aTh CBOE PEIICHUE THIA Ja/HET. B mporpaMMe cOCTOSIHUE KHOIKH CBSI3aHO CO
3HA4YEeHUEM OYJIEBCKOM MEPEeMEHHON, KOTOpast MPOBEPSIETCS C MOMOIIBIO orepaTopa if.

Kommnonent TRadioGroup opranusyer rpymniry KHOMOK-3aBUCUMBIX Tepexirouateneii. [Ipn Haxarun
OIIHOH M3 KHOIIOK I'PYIIIEI BCE OCTaIbHBIC KHOMKU OTKIIOYAIOTCs. B mporpaMmy mnepenaercst HoMep BKIIFOUCH-
Hoit kuonku (0, 1, 2, ...), KOTOPBIN aHATTU3UPYETCSI C IOMOIIBIO OIepaTopa case.

IIpumep npozpammbvl pazeemenaue20cs aneopummda

3aoanue: BBECTH TPH YNCHA — X, Y, z. BEIYUCINATE TI0O YCMOTPEHUIO U = Sin(x) WAy = cos(x), Ao u =
tg(x). Haiiti mo xeiqaHHIO MakCHMajbHOE M3 Tpex duced: max(x, y, z), wi min (|x|, |v], |z]).Co3nats
(bopMy ¥ HamKcaTh COOTBETCTBYIOIIYIO IPOTPaMMY.

Coznaiite hopMy, TaKyro e KakK B IIEPBOM 33JaHUH, CKOPPEKTUPOBAB TEKCT HAAMHUCEH U TIOJI0KECHHE
oxoH TEdit.

Paboma ¢ komnonenmom TCheckBox

Bri6epute B MeHIO KoMIOHEHTOB Standard mukTorpamMMy {} W IMOMecTUTE €€ B HyXHoe MecTo (hop-
MbI. C TIOMOIIIBIO HHCIIEKTOpa 00BEKTOB U3MeHUTE 3arosioBok (Caption) Ha «maabs». B Tekcte mporpam-
mbl osButcst nepemeHHas CheckBox tuna TCheckBox. Teneps B 3aBUCHMOCTH OT TOTO, HA)KaTa KHOTIKA
i Hert, Oynesckast nepemenHas CheckBox.Checked 6yaer npuanmars 3nauenus True ninm False.

Paboma ¢ komnonenmom TRadioGroup

=

Bribepute B MeHI0O KOMIOHEHTOB Standard nmukTorpammy U TIOMECTUTE €€ B HY)KHOE MECTO
dopmel. Ha ¢dopMe mOSBUTCS OKAWMMIICHHBIH JIMHUEH YHCTBIA MPSMOYTOJbHUK C 3ar0JIOBKOM
RadioGroupl. 3amenute 3aronoBok (Caption) Ha U(x). dns Toro ytoObl pa3MecTUTb Ha KOMIIOHEHTE
KHOIIKH, He00X0quMo cBoicTBO Columns ycTaHOBUTH paBHBIM €AMHUIIEC (KHOTIKH Pa3MEIIAIOTCSI B OJJHOM
cToJio1e). JIBaXK bl MICIIKHUTE MO TPaBO 4acTH CBOMCTBA Items MBIIIIBIO, MTOSABUTCS CTPOYHBIN PEIaKTOP
CIHMCKa 3arojIOBKOB KHOTOK. HabGepuTe Tpu CTpOKHM ¢ MMEHaMH: B TIIEPBOH CTpOKe Sin(x), BO BTOpOW —
cos(x), B TpeTbell — tg(x), Haskmure OK. Ilocne sToro Ha ¢dopme BHYTpH OKalMIIEHUS IMOSIBZTCS TPU
KHOIIKU-TIEPEKITI0YATENsI C BBEACHHBIMHI HAIHUCIMU.

OO6patuTe BHUMaHWE HA TO, YTO B TEKCTE MPOrpamMMbl MosiBUiach nepemeHHas RadioGroup Tuma
TRadioGroup. Temepp mnpu HaxaTuu ONHOW W3 KHOIOK TpPYNIl B IEPEMEHHOW LEJIOro THIIA
RadioGroupl.ItemIndex Gyner HaxoAMTHCS HOMEP HAXXATOW KIIABHILHM (OTCUMTHIBAETCSI OT HYJIS), UTO
WCIIONIB3yeTCd B TEKCTE NMPHUBENECHHON MPOrpaMMBl.

Co3z0anue obpabomuyuxos coowimuil FormCreate u Buttonl Click

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

3amycTure mporpaMmy M yOemuTech B TOM, YTO BCE BETBU aJTOPUTMa BBITIONHSIOTCS MPaBIiIbHO. Popma
npyuBezAeHa Ha puc. 5.1.
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,“ fMaGoparopHan patora N2 [_[O]

I” maxsabs

E8o.1 Ux)
= |0,356 & cos(x)

" gin(x)

= [o ~ tg(x)

Puc. 5.1. ®opma nporpaMmsbl pa3BeTIAIONIETOCS aIrOpUTMa
TexcT mporpaMmbl IPUBEACH HUXKE.
unittema2;
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 8b160p coomeemcmeytowiel el hyHKUUU
case RadioGroup.ltemindex of
0: u:=cos(x);
1: u:=sin(x);
2: u:=sin(x)/cos(x);
end:
// lNposepkacocmosiHusikHonkuCheckBox 1
if CheckBox1.Checked then
begin
u:=abs(u);
y:=abs(y);
z:=abs(z)
end;
// Haxox0eHue MakcumarbHO20 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.

Hnousuoyanvuvie 3a0anus

Hwxe mpusenensr 15 BapuanToB 3anau. [lo ykazaHuro mpemnogaBaTelnsi BEIOEpUTE CBOE MHIUBHIY-
anpHOE 3aJaHue. YTOUHHUTE YCIOBUE 3a/laHHs, KOJMYECTBO, HAUMEHOBAaHME, THIbI HMCXOAHBIX JaH-
HBIX. B COOTBETCTBHHM € OTHM YCTaHOBUTE KomndecTBO OKOH Edit, TekcThl 3aronoBkoB Ha ¢op-
Me, pa3Mepsl MPHUQPTOB, a TAKKE THUITHI IEPEMEHHBIX U (YHKIIMH TIpeoOpa3oBaHMsI IPU BBOJIE W BBIBOJIC
pe3ynbraToB. C MOMOIIBI0 MHCIIEKTOpa O0OBEKTOB M3MEHUTE LBET (GOPMBI, IPUPT BHIBOAUMBIX CHUMBO-
JIOB.

1. N3BectHO, uTO M3 YeThIpex unced al,a2,a3 u a4 0HO OTIUYHO OT TPEX APYTHX, PABHBIX MEXKIY
co6oii. [IprcBonTH HOMEpP 3TOTO YKCIIA IEPEMEHHOH 7.

2. Ilo HoMepy # (n > 0) HEKOTOPOTrO TOJla OIMPENCTUTH C — HOMEP €ro CTONETHs (Y4eCcTh, UTO, K IpH-
Mepy, HaganmoMm XX ctojierus 6bu1 1901, a He 1900 rox!).

3. 3HaueHus IEPEMEHHBIX ¢, b W ¢ TIOMEHITh MECTaMH TaK, YTOOBI OKa3aIoch @ < b <c.

4. Nano nenoe k ot 1 mo 180. Onpenenuts, Kakas nudpa HAXOAUTCS B k—H MO3MIMHU MOCIEI0BA-
texpHOCTH 10111213...9899 , B KOTOPOI! BRITTMCAHBI TIOAPS] BCE BY3HAYHBIC YHCTIA.

5. Hano HaTypallbHOe k. Onpenenuth k-1o uudpy B MTOCIIE0OBATEIEHOCTH
110100100010000100000..., B KOTOpO# BEITHCAHBI TOAPs cTenenu 10.

6. B craposimonckoM KalieHaape Obul MPUHAT 60—IEeTHUI MK, COCTOSBIIMNA W3 MATH 12-JIETHUX
nonuukioB. [lommukiael o0o3HaYannch Ha3BaHUSMHU IBeTa: green(zenmensiil), red (kpacHsrif), yellow
(>xenThiit), white(Oenbiii) u black (depHbiii). BHyTpH KakI0ro MOIIIMKIA TOAbI HOCHUIIH Ha3BaHUS YKHBOT-
HBIX: KPBICHI, KOPOBBI, TUTPa, 3alilla, IpaKoHa, 3MEH, JIOLIa i, OBLBI, 00E3bSHBI, KYpHUIbl, COOAKH U CBH-
HbH (1984 ron — 2003enenoil kKpbichl — OBLT HAYAJIOM OUepeIHOro uKia). PaspaboTars mporpammy, KOTO-
pas BBOAWT HOMEpP HEKOTOpOro Tojla Hamied 5psl W BBIBOAWT €ro Ha3BaHUE IO CTAPOSIIOH-
CKOMY KaJIeH/1apIo.

7. Ecnu cymma Tpex TOMapHO Pa3iNYHBIX NEHCTBUTENBHBIX YHCEIN X, ), Z MEHBIIE EIUHHII, TO
HaUMEHBIIIEe U3 ATUX TPEX YUCEIN 3aMEHUTh MOIYCYMMOH JBYX B MMPOTUBHOM CITydae 3aMEHUTh MEHbBIIIES
M3XU) TMOJyCYMMOU IBYJ OCTAaBIIMXCS 3HAYEHUH,

8. Inst nenoro uncina k ot 1 1o 99 BeiBecTH pasy «MHE kJIeT», yUUTHIBasl IPH 3TOM, YTO MPH HEKO-
TOPBIX 3HAYCHUAX K CIIOBO «JIET» HAZ0 3aMEHUTH Ha CIIOBO «TOJ» UM «TOIAY.

9. [l HaTypanbHOTO Yucia k BBIBECTH (Ppa3y «MbI BHITWIN 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;

Kopabap chHavana men mo kypcy K1, a 3arem ero kypc ObII M3MEHEH corjacHo mpukakaszy [IP1.
Onpenenuts K2 — HOBBII Kypc KopaOis.

11. Type mecsiy = (aueapnv, Gespanv, mapm, anpeib, Mall, UIOHb, Wb, AB2YCM, CEHMIOPb, OKMAOPY,
HOs6pb, Oexabpy);

oenv=1...31;

Var dl1,d2: oenw;

ml,m2: mecsau;

t: boolean;

[lepemenHoii ¢ mpucBouTh 3HaueHue 1 ecnu nara d1, mlupemmecTByer (B paMkax roja) nate d2,
m2, v 3HaueHne OB Ipyrux ciuyvasx.

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

UHMepPBAN=(CeKyHOa, mepyus, Kapma, KUHMA, CeKCmd, 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 ¥ MU, CH U J0), TepLHI — HHTEpBaJ depe3 HOTy (Harpu-
Mep, (da u 15, CH U pe) | T.1I.

13. Type edunuya = (Oeyumemp, KUiIOMemp, Memp, MULIUMEMp, CAHMUMEMD);

onuna=real;

var x: OJuHd;
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P: eounuya;

3HaueHUe MEPEMEHHOW X, O3HAYaroliee HEKOTOPYIO JUIMHY B CAMHHIAX p, 3aMCHUTHh Ha BEIHYUHY
9TOM K€ JUIMHBI B METpax.

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

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

S: ce3on;

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

BriBecTH 3HaueHUE MEPEMEHHOM k PUMCKUMHE UGB PAMU.

Jlabopamopnas paboma 6
CpencrBa 0T/1aAKH NPOrPaMM B 00beKTHO-OPUEHTHPOBAHHOM NMPOrPaAaMMHPOBAHUHT
Lenv pabomvbl: N3y9NTH IPOCTEUIIINE CPECTBA OTIIAIKH TIporpaMm B cpeae Delphi.
Obuwue ceedenust

Onepamopvl opeanuzayuu yukioe repeat, whyle, for ssvixa Pascal

[Mox nuKIIOM MOHUMAETCsi MHOTOKPAaTHOE BBIMOJHEHUE OAHUX U TEX KE ONEPaToOpoB MPH Pa3IMIHbBIX
3HAYECHUSAX MPOMEXYTOUHBIX NAHHBIX. UHMCIO MOBTOpEeHHH MOXKET OBITh 33aHO B SIBHOM WJIM HESIBHOM
dopme.

Jist opranu3anuy MOBTOpEeHHH B si3bike Pascal mpeaycMoTpeHBI TpH pa3iuyHBIX OrepaTopa HUKIIa.

Omnepatop

repeat
<omnepaTophr>
until<ycroBue>;

Opranuzyer NOBTOPEHHE ONEPAaTOPOB, MOMEIIEHHBIX MEXIY KIIIOUEBBIMU CJIOBaMH repeat u until, 1o
TeX MOp, MOKa HE BBIMOJIHUTCS <YyCJIOBHE™> = true, [Ociie Yero ynpaBieHHe NepeaaeTcs cleayoleMy 3a
LUKJIOM OTIepaTopy.

Omnepatop

While <ycnosue> do begin
<omnepaToper>
end;

Opranmn3yer NOBTOPEHHUE OMEPATOPOB, MMOMEIIEHHBIX Mexay begin u end, 10 TeX MOp, MOKa HE BBI-
nonHUTCS <ycnoBue> = false. Cnemyer oTMETHTB, UTO eciii <ycioBue™> = false mpu mepBoM BXoze, 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;

OpraHuzyer MOBTOPEHHE ONEPATOpOB NPU HapacTalolleM W3MEHEHWH NEepeMEHHOW IUKIa i OT
HAyYaJIbHOTO 3HAUeHUs i1 10 KoHeuHoro i2 ¢ marom «eguuuua». Ecim i2 >il, To <omepaTopbr™> HE BBI-
noyHATCS HU pa3y. Momudukanus onepatopa for i:=i2 downto il do begin <omepaTtopsr> end opranmuzy-
€T MMOBTOPEHHS MTPY YOBIBAIOIIEM M3MEHEHNH | Ha CTUHHUITY.

Cpeocmesa omaaoxu npoepamm 6 Delphi

[IpakTruecku B KayK10i BHOBb HAIIMCAHHOI ITpOrpaMMe Mocie 3armycka 00HapyKUBatOTCS OLINOKH.

OmunbKu MepBoro ypoBHs (OMMOKKM KOMITHIISIIMU) CBS3aHBlI C HEMPAaBHIBHOM 3alMChIO ONEPaTOPOB
(opdorpaduueckue, cunrakcudeckue). [Ipu oOHapyxeHuu ommodku kommuistop Delphi ocranaBnuBaeT-
Cs1 HAIIPOTHB MIEPBOTO OIepaTopa, B KOTOPOM OOHapykeHa omnbKa. B HikHEH yacTu SKpaHa MOSBIAETCS
TEKCTOBOE OKHO, CoZieprKalliee cBeAeHUs 000 Bcex ommMOKax, HallIeHHbIX B ipoekte. Kaxkaas cTtpoka 3To-
TO OKHAa COJAEPXHT UMs (aiia, B KOTOpOM HaiiieHa omrOka, HOMEp CTPOKH C OHIMOKOW M XapakTep
omnOku. J{ist OBICTpOro nepexoia K MHTEpeCcyoei ommuoke HeoOX0JMMO ABaXK/IbI LIETKHYTh Ha CTPOKE
¢ ee onMcanueM. Jls momyveHus: Oosnee MosHON MHPOPMALMKM O XapaKTepe OmNOKH HEOOX0AUMO 00pa-
tutcst K HELP naxatnem knaBumm F1. Cnemyer oOpatuTes BHUMaHHE Ha TO, YTO OJHA OMIMOKAa MOXKET
MOBJIEYs 32 cOOOW JIpyrue, KOTOphIE MCUE3HYT MpU ee UcrpaBiieHHH. [1odToMy cieqyeT UCTpaBlisiTh
omnOKN MOCIE0BaTENIbHO, CBEPXY BHU3 W IOCIIE UCIIPABICHUS KaXI0W OIMOKA KOMIMIMPOBATH MPO-
rpaMMy CHOBA.

Ommbky BTOpOro ypoBHS (OMIMOKM BBIMTOJIHEHHUS) CBA3AHBI C OMIMOKaMH BBIOPAHHOTO ajropuTMa
peLIeHNs] WM C HeNpaBWIILHOW MPOrpaMMHON pean3aliell adropuT™a. OTH OMMOKH MPOSBISIOTCA B
TOM, YTO PE3yJIbTaT pacyeTa OKa3bIBACTCsl HEBEPHBIM JIMO0 MPOUCXOAUT IIEPETIOTHEHNE, ISJIEHHE Ha HOJIb
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u 1p. [losToMy nepes; UCTIONB30BaHUEM OTJIAKCHHOH IIPOrpaMMBbl €€ HaJI0 IPOTECTUPOBATh, T.€. CICNaTh
MPOCYETHI IMPU TAKUX KOMOWHAIIMSIX MCXOHBIX JaHHBIX, ISl KOTOPBIX 3apaHee U3BECTeH pe3ynbraT. Ecim
TECTOBBIE pacyUeThl YKa3bIBAIOT HA OMIMOKY, TO IS €€ MOWCKA CIEAyeT MCIIOIb30BaTh BCTPOCHHBIE Cpe/l-
ctBa otnajaku cpensl DELPHI.

B mpocteiimem ciaydae aiis JTOKaJIM3alMd MECTa OIIMOKK PEKOMEHIYETCs MOCTYIAaTh CIEIYHOIIUM
o0Opa3oM. B okHe pemakTHpOBaHUS TEKCTa YCTAHOBHUTH KypCOP B CTPOKE IEPE.l MOT03PUTEIHHBIM Y94acT-
KOM U HakaTh KiaBumry F4 (BeimomHeHue 10 Kypcopa). BeimomHenne mporpaMMel OyIeT OCTaHOBIICHO Ha
CTpOKe, coliepKaliel kypcop. Tenepb MOXHO YBUIETh, YeMY PaBHO 3HAUCHUE MHTEPECYIONIUX MMePEMEH-
HBIX. /{711 3TOT0 MOXHO MOMECTUTh Ha HYKHYIO TIEPEMCHHYI0 Kypcop (Ha sKpaHe OyJIeT BBICBEUCHO ¢
3HadeHue) nnoo HaxaTs Ctrl-F7 n B mosBUBIIMMCS IHaTOTOBOM OKHE yKa3aTh WHTEPECYIOIIYIO Tiepe-
MEHHYIO (C IMOMOIIBIO TAHHOTO OKHA MOXHO TAaK)Xe U3MEHHUTh 3HAYCHHE MEPEMCHHOW BO BPEMS BBIIIOJI-
HeHUs nporpammbl). Haxkumas kiaBumnry F7 (momaroBoe BBITIOJHEHHE), MOXKHO IOCTPOYHO BBIMOJIHATH
MporpaMMy, KOHTPOIUPYSI H3MEHEHNE TeX WM MHBIX NePEMEHHBIX W NMPaBUIBLHOCTH BhIUMCIeHUH. Ecin
Kypcop HaxOQUTCS BHYTPH LUKJIA, TO MOciie HaxkaTus F4 pacder ocTaHaBIMBAaeTCs MMOCIE OJHOTO BBIMOJ-
HEHUS Teja nukia. /s mpoaomKeHus pacueToB clieayeT Haxath <Run> meHro Run.

Ipumep Hanucanus npoSpAMMbL YUKIULECKO20 al2opumma
3adanue: HammcaTh W OTIAAWTH MPOTPAMMy, KOTOpas BBIBOIWT TaONHIy 3HAYCHWNA (DYHKINU

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

OxHO Jnanora 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 nporpaMmmsl

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 mporpammel coctaBbTe TecT (N=2, X1=0,X2=1, h=0,3), yctaHOBHTE KypCOp
Ha TepBeIi omnepaTtop (N:= ), HaxxmuTe knasuiry F4. Ilocne sTtoro Haxkumass kmaBwinry F7, BBITONHHTE
MOIIATOBYIO MPOrpaMMy M TIPOCIENUTE, KaK MEHAIOTCS BCE TIEPEMEHHBIE B IPOLIECCE BBHITOTHEHUS.

Unousuoyanvuvie 3a0anus

Hwxe npuBenenst 15 BapuanToB 3amad. [lo ykazanuro mperofaBatenst BRIOEpUTE CBOE WHAWBHIY-
albHOE 33/1aHue. YTOUHUTE YCJIOBHE 3aJ[aHMsl, KOJIUYECTBO, HAUMEHOBAaHUE, THUMBl HCXOIHBIX JIaH-
HBIX. B cOOTBeTCTBHM C 3THUM YyCTaHOBUTE KoJmuecTBO OkOH Edit, TekcThl 3aroimoBkoB Ha ¢op-
Me, pa3Mepsl WPUQTOB, a TAKXKE THIIBI IEPEMEHHBIX U (YHKLUUHN NpeoOpa3oBaHus IPH BBOJE U BHIBOJC
pe3ynbraToB. C MOMOIIBI0 MHCIIEKTOpa O0BEKTOB M3MEHUTE LBET (OPMBI, IPUPT BHIBOIUMBIX CHUMBO-
JIOB.

1. llopcuuTare k — koauyecTBO wUGp B AECATUUYHOH 3allMCH LEIOTOHEOTPHIATENILHOIO YHCIA
n.

2. IlepemenHoii ¢t npucBouTh 3HaueHue 1 nian 0 B 3aBUCMIMOCTH OT TOTO, SIBIAETCS JIM HAaTypalbHOE
ylcio k CTENEeHbIo 3.

3. J1aHO 1 BEIIECTBEHHBIX YHCEI. BEIYUCIUTD Pa3HOCTh MEXAY MAaKCUMAJIIbBHBIM U MUHUMAJIBHBIM U3
HUX.

4. Jlana HemycTas IOCJEIOBaTENbHOCTh PA3UYHBIX HATypajbHBIX dYHCEN, 3a KoTopoucienyer O.
OnpenennTts NOPSAKOBBII HOMEP HAMMEHBILETO U3 HUX.

5. Hansl nenoe n> 0 ¥ TOCIIEAOBATEIbHOCTD U3 1 BEILIECTBEHHBIX YMCENl, CPEIN KOTOPBIX €CTh XOTS
OBl OJTHO OTpHIIATENFHOE YKCiI0. HallTH 3HaueHHe HauOOBIIEro CPer OTPUIATENBHBIX YHCEN ITON TO-
CJIEZIOBATEIHLHOCTH.

6. laHo n BemecTBEeHHbIX uuced. OnpenenuTs, 00pasyloT 1M OHH BO3PACTAIOILYIO ITOCIIEA0BATEb-
HOCTb.

7. Jlana mocneaoBaTeNbHOCTh U3 11 IENBIX yuces. ONpelennuTh, cO CKOIbKUX OTPHIATENbHBIX YHCEN
OHa HAYMHAETCS.

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

9. BrIBecTH Ha PKpaH B BO3PACTAIOIIEM IMOPAIKE BCE TPEX3HAYHBIE YMCIA, B JECATHYHOW  3alMCH
KOTOPbIX HET OAWHAKOBBIX HU(p (omepanuuMy JeleHdsT HE UCIOJIb30BaTh).

10. I[TepemenHoii ¢ mpucBouTH 3HadeHue 1 i 0 B 3aBUCUMOCTH OT TOT'O, MOXKHO FUIM HET HATypaJlb-
HOE YHCJIO 71 IPECTaBUTh B BUJE TPEX MOJIHBIX KBAJPATOB.

11. Jano HaTypaibHOE YHMCIO 1. BBIsicHUTE, BXOAUT Jin ipa 3 B 3alUCh YHCIIA 7.

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

14. lano HatypansHOE 9ncio n. [lepecTaBUTh MecTaMu TIEPBYIO ¥ IMTOCIIECTHIO ITUGPHI YUCITA A.

15. JlaHo HaTypanbHOE YUCIIO /1. 3aMEHHUTD MOPSAIAO0K CeI0BaHMs U YUCIIa 1 Ha 000POT.

[TpakTuyeckas padora 7.McnoJib30BaHue CTHJIS MPOrPaAMMHUPOBAHUS

Lenp paboTsl: pazpaboTaTh MpoOrpaMMy MO MPaBHJIaM XOPOILETro CTHJIS MPOrpaMMHPOBa-
Hus. Hanmcats mporpaMMy ¢ MCIIOJIb30BaHUEM MAacCCHBOB.
Menio — omyuH W3 PacIpOCTPaHEHHBIX 3JIEMEHTOB ITOJIb30BATEIILCKOTOMHTEpdEeiica, KOTOPBIA IPencTaBIIseT
c000i CIIICOK ITyHKTOB, O0OBETMHEHHBIX IO (PYHKIMOHATHFHOMY TPHU3HAKY, KOKIBIH N3 KOTOPBIX 0003HA-
YaeT KOMaH/1y WU BIIOXKEHHOE MEHIO (TI0JMEHIO).
I'nagnoe menio pacmonaraeTcsi B BEpXHel 4acTé (OpPMBI MO/ € 3aroJIOBKOM M COACPKHUT Hanboee
oOmre koMaHAb! pritokeHns. B Delphi rimaBHoe MeHro npeicTaBieHo KoMrnoHeHToM MainMenu.
Jlis co3naHus M M3MEHEHMsI MEHIO B Ipoliecce pa3paboTku mpuioxeHus B cpene Delphi
npenHasHaueH Konctpykrop meHto (MenuDesigner). 3anyck KoHCTpykTopa MEHIO MOKHO
BBINOJIHUTh MO KOMaHJe MenuDesigner. KOHTEKCTHOrO MeHIO KommoHeHTa MainMenu, a
TaK)Ke C IMOMOILBIO JIBOMHOTIO IIEITYKa KHOIIKOM MBIIIM HA 3TOT KOMIIOHEHT. IIpu KoHCTpyH-
POBaHMM MEHIO UMEET TOT 7K€ BUJ, YTO U IIPU BBIIIOJHEHUH NIPUIIOKECHHUS.
HaumeHoBaHMe MyHKTa MEHIO 3aJ1a€TCsl IyTEM IPUCBOEHUS HY)KHOI'O 3HaU€HUsl €ro CBOM-
ctBy Caption. Kpome Toro, B Delphi y komnonenra MainMenu gOCTYIHBI Takue CBOMCTBa,
kak Checked u Bitmap, onpezensiromme COOTBETCTBEHHO:
Checked = true/false — HanMuue/0TCYyTCTBHE OTMETKHU V y MyHKTa MEHIO (/151 OTMETKHU BBbI-
6opa);
Bitmap = pucyHok, onpeaenstomuil HaTnuue KapTHHKY [1epe]] Ha3BaHUEM ITyHKTa B MEHIO.
Jnist 3aKperyieHns IpoIeypsl 32 BEIOOPOM HEKOTOpOTo MmyHKTa MeHio (coositue OnClick)
Ha 3Tare NpOeKTUPOBAHMSI IPUIIOKEHUS CIeyeT BbIOpaTh 3TOT MYHKT C MOMOLIbIO KIaBUa-
TYPbI UJIU MBILIH.
Pabora ¢ maccuBamu
MaccuB ecTb yrnopsiJOYeHHbIH HA0Op OJHOTUIHBIX AJIEMEHTOB, OOBEINHEHHBIX T0J] OAHUM
umeHeM. Kaxnplil smeMeHT MaccuBa 00O3HAyaeTcs MMEHEM, 3a KOTOPBIM B KBaJIPaTHBIX
CKOOKax cjenyeT OJUH WM HECKOJIBKO MHJEKCOB, pa3/IeeHHbIX 3alAThIMU, HanpumMep: af1],
bb[I], c12[I, J*2], q[1, 1, I*J-1]. B xauecTBe nHAEKCAa MOKHO HCIIOIH30BATh JHOOBIE MOPSI-
KOBBIE THUITBI 32 HCKIItoueHrueM LonglInt.
Tun mMaccuBa UM caM MacCHB OIPEIEIISIOTCS COOTBETCTBEHHO B paszene TumnoB (Type) niu
nepeMeHHbIX (Var) ¢ MOMOIIbIO KIIFOUEBOT0O ClI0Ba Array CIeayIoLUUM 00pa3oMm:
Array [onucanue uHAEKcoB] of <TUM 31eMeHTa MaccuBa™>
[Ipumeps! onucanus MacCHBOB:
Const N=20; //3aganne MaKCHMAaJbHOTO 3HAUYEHUS MHIEKCA;
Type TVector=array[1..N] of real; // Onucanue Tumna oJHOMEPHOIO MaccHuBa;
Var a:TVector; // A —maccuBTuna Tvector;
Ss:array[1..10] of integer; // Ss — MaccuB U3 ACCITH IENIBIX YNCET;
Y:array[1..5,1..10] of char; /Y — nBymepHBIil MacCUB CUMBOJIBHOTO THIIA.
DeMEeHThl MaCCUBOB MOTYT HCIIOJIb30BaThCS B BBIPAXKEHUIX TakK K€, Kak U OObIYHbIE Iepe-
MEHHBIE, HAlIpUMED:
F:=2%*a[3]+a[ss[I]+1]*3;
A[n]:=1+sqgrt(abs(a[n-1]));
Kommonent TStringGrid
ITpu pabote ¢ MaccuBamMH BBOJI U BBIBOJ MH(POPMALIMU HA KPaH y100HO OPraHU30BHIBATH B
Buje tabmuu. Komnonent TStringGrid npennazHaueH nis oToOpaxkeHUs MHGOpMaluu B
BUJIE JABYXMEPHOH TaOMMIbI, Kaxaas sueilka KOTOpOH MpeaCTaBisieT COOOW OKHO OJIHO-
CTpoYHOTO penakropa (ananornyHo okHy TEdit). Jloctyn k nuHdopmanuu ocyuiecTBisercs ¢
nomorsio cBoiicTBa Cells|ACol, ARow: Integer]: string, rne ACol, Arow — UHJEKC dIIeMeH-
Ta nByxmepHoro maccuBa. CpoiictBa ColCount u RowCount ycTaHaBIuMBaIOT KOJIMYECTBO
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CTpOK U cTonbmoB B Tabmuie, a cBoiictBa FixedCols n FixedRows 3amatror kommuecTBo
CTPOK M CTOJIONOB (prKCHpPOBaHHON 30HBI. DUKCHPOBAaHHAs 30HA BBIIEICHA JPYTUM IIBETOM,
U B Hee 3ampenieH BBoJ HHGOpMaIlUK C KIaBHATYPHI.

[Tpumep HaMMCaHUS TPOTPAMMEI

3ananue: co3darh MporpamMmy JUis ONpeleeHHs] BEKTOpa, Iie A — KBaapaTHas Marpuia
pazMepHocThio NXN, a Y, B — oqHOMepHBIE MacCuBbI pa3MepHOCThIO N. DJIeMEHThI BEKTOpa
Y onpenensitorcs o Gpopmyiie. 3HadeHus N cienyeT 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 ¢, [locime 3TOro MIeNKHUTE
MBIIIBIO B HYXKHOM MecTe ()OpMbl. 3axBaThiBass KPOMKH KOMIIOHEHTA, OTPETYJIUPYHTE €ro
pa3smep. B uncnekTope o0bekToB 3HadeHus cBoiicTB ColCount 1 RowCount ycranoBure 2
(nBe cTpoku u nBa cronbia), a FixedCols u FixedRows ycranosute 1 (oauH cToibern u oHa
cTpoka ¢ (ukcupoBaHHOU 30HOM). Tak kak kommoHeHTHl StringGrid2 u StringGrid3 umeror
ToJIbKO oauH cronber, To 11 Hux ColCount = 1, RowCount = 2, FixedCols = 0 u
FixedRows = 1. 1o ymom4anuto B komrnoHneHT TStringGrid 3anpenieH BBoa WH(DOpMALIAU C
KJIaBUATyphl, MO3TOMY HeoOxoaumo cBoiictBo Options goEditing a1 KOMIOHEHTOB
StringGrid1 u StringGrid2 ycTtanoBuTh B mosioxkeHue True.

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

M |

/* Natoparopnan patiora N4

Mactue & | =1 =2 3 WaconeB: | [Maccus:

=2 B 2 § 2 25,00

=3 7 3 - 200

Puc. 7.1. OkHO AManora nporpammsl

TekcT mporpamMmbl IPUBEICH HUKE.

unittem4;

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; // 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 Tabnvupbl Ha3BaHUs maccmsay
StringGrid1.Cells[0,0]:='MaccuB A:";

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

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

{BanonHeHve BepxHero v NeBoro cTonbLOB NOACHAIOLLMMUN NOANNCAMM}
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 n3 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.

HUnousuodyanvuvie 3a0anust

Hwxe npuBenenst 15 BapuanToB 3amad. [lo ykazaHuro mpemomaBatensi BEIOEpUTE CBOE WHAMBHILY-
aIbHOE 3aJlaHue. YTOUHHUTE YCIOBUE 3aJlaHMs, KOJMYECTBO, HAUMEHOBAaHME, THUIBI HCXOAHBIX JaH-
HBIX. B COOTBETCTBMM C 3THUM YCTaHOBHTE KOJMYECTBO BU3YaJbHBIX KOMIIOHEHTOB B (popMme.

Bo Bcex 3amaHusIX CKaJsIpHBIE NIEPEMEHHbIE ClIEAYyEeT BBOJUTH C MOMOLIbi0 komnoHeHTa TEdit ¢ co-
OTBETCTBYIOIIUM IOSCHEHHEM B Buae kommnoHeHTa TLabel. CxaysipHblii pe3yapTaT BBIBOIUTH B BHIE
kommoHenTa TLabel. MaccuBsl npenctaBiste Ha popMme B Buae kommoHeHToB TStringGrid, B koTopsix 0-
i cronben u 0-yr0 CTPOKY HCIIONB30BATh ISl OTOOPaKEHUS! HHAEKCOB MAacCHBOB. BbIumcieHUs BBI-
HOJIHATH TI0CJIE HaXKaTUsI COOTBETCTBYIOLINX KHOIIOK BU3yaJIbHOTO KOMIOHEHTa MainMenu.

1. 3agana matpuna pasmepom NxM. [lonydnTs MaccuB B, IPUCBOUB €ro k-My 3JIEMEHTY 3HadyeHHE
0, ecru Bce 2IIeMEHTBI k-T0 CTONIOA MaTPHUIIBI HYJIEBbIE, U 3HaUeHHE | B IPOTUBHOM clydae.

2. 3amana matpurna pazmepoM NxM. [lomryanTts MaccuB B, MPUCBOUB €ro k-My dJIeMEHTY 3HadeHue 1,
€CJIM 3JIEMEHTBI k- CTPOKU MaTpPHULBI YIIOPSIAOYEHBI 110 YOBIBaHNUIO, M 3HaYeHHe () B IPOTUBHOM Clydae.

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

4. 3agana matpuna pazmepoM NxM. OnpenenanTs k — KOTHYECTBO «OCOOBIX» AIIEMEHTOB MaTpPHIIBI,
CUHTAsl AIIEMEHT «OCOOBIM», €CJIM OH OOJIbIIIE CYMMBI OCTAIBHBIX 3JIEMEHTOB 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, MECHBIINE €ro, a
crnpaBa — OoJbIIue.

6. 3amana cuMBoOJIbHAsA MaTpulia pazmepoM NXM. Onpenenuts k — KOIUYECTBO PA3IUIHBIX AJIEMEH-
TOB MaTPHIIBI (T.€. IOBTOPSIIOLINECS JIEMEHTHI CUUTATh OUH pa3).

7. Jlana matpuia pazmepom N XM. YHOpSIOYHATE €€ CTPOKH 10 HEyOBIBAHHUIO WX MEPBBIX SJIEMEHTOB.

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

9. lana marpuua pazmepoM NxM. YIOPSAOUUTH €€ CTPOKH MO HEyObIBAHMIO MX HAUOOJBIINX 3iIe-
MEHTOB.

10. OnpenenuTs, ABISETCA M 33aHHAs KBaJpaTHas MaTpULIA 1-TO MOPSIKa CHMMETPUYHON OTHOCH-
TEJIbHO OOOYHOM JHaroHaIH.

11. JIns matpunsl pazmepoM N XM BBIBECTH Ha 9KpaH BCE €€ CEUIOBBIE TOYKH. DJIIEMEHT MATPHIIBI
Ha3bIBAETCS CEAJIOBOM TOUYKOM, €CIM OH SIBJISIETCS HAaUMEHBIIMM B CBOEH CTPOKE M OJHOBPEMEHHO
HAuOOJIBIIUM B CBOEM CTOJIOIIE, UK HA00OPOT.

12. B martpulie n-ro nopsiika epecTaBuTh CTPOKH TaK, YTOOBI Ha TIIAaBHOM IMaroHaid MaTpULb! Obl-
JIM PACIIONIOKEHBI JJIEMEHTHI, HANOONbIINE IO A0COIIOTHON BEJIMUMHE.

13. B marpuiie n-ro nopsjika HaiTH MaKCUMAaJbHBIA CPEeU 3JIEMEHTOB, JIeXKAIUX HIKE MOOOYHOM
JUaroHajiy, 1 MUHUMAJIbHBIA CPEH 3JIEMEHTOB, JISKAIINX BBIIIE TTaBHOM THarOHAJIH.

14. B matpune pazmepom N XM MOMEHSATh MECTaMH CTPOKY, COIEPKAILLYIO 3JIEMEHT ¢ HAauOOJIbIINM
3HAYEHUEM, CO CTPOKOH, CoJiepkKalIeil JIIEMEHT C HAMMEHbBIIIUM 3HAYEHUEM.

15. 13 matpumsl 7-ro mopsaKa MOJYYUTh MaTpUIy MOpAaka n — 1 myTeM ynajeHHus U3 MCXOTHOU
MaTpHIbI CTPOKH U CTOJIOIA, HA TEPECEUCHNH KOTOPBIX PACIIONOKEH 3JIEMEHT ¢ HauOOJIBIINM 110 MOIY-
JII0 3HAYCHHEM.

Ipaxmuueckasn paboma 8. MeToabl ONTHMAIBHOI 00padOTKH TEKCTOBOI HHpOpMAaLUN

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 coiepkaTsh N CHMBOJIOB, HO He Oosiee 255. IlepBrrit
0aiiT 3TUX NEPEMEHHBIX COJEPIKUT JUIMHY CTPOKH.

Hnunnas cmpoxa muna String

[Tpu paboTte ¢ ITUM TUIIOM JIaHHBIX MMaMSATh BBIACISIECTCS IO MEpe HEOOXOMUMOCTH (JMHAMHYECKH) U
MOJKET 3aHUMATh BCIO IOCTYITHYIO IpOrpaMMe NnamsiTh. BHauane KoMIUIsTop BBLACISET AT IEPEMEHHOM
4 Oaiita, B KOTOPBIX pa3MellacTcs HOMEp SUEHKM MaMsTH, HaYMHAas C KOTOpPOM OyneT pacrojaraTbes
CHUMBOJIbHas1 CTpPOKa. Ha »sTame BBIIOJIHEHUS nmporpaMmma onpeacIsacT HeO6XO}II/IMyIO JJIMHY HOETOYKH
CHMBOJIOB M 00paIaeTcs K siipy ONEepanMoOHHOW CHCTEMBbI ¢ TpEOOBaHUEM BBIICIUTh HEOOXOIUMYIO IMa-
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MSITb.

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

Hynv-mepmunanvnas cmpoxa muna PChar npeacrapisieT coO00# LIENOYKY CUMBOJIOB, OTPaHUYECHHYIO
cumBosioM #0. MakcuManpHasi JJIMHa CTPOKM OIPaHHMYEHAa TOJBKO JOCTYIHOW IpOrpaMMe HaMAThIO.
Hynb-TepMuHabHBIE CTPOKH MIUPOKO HCIIONB3YIOTCS Tpu oOpameHusx k API-¢pyakmumsam Windows (API
— Application Program Interface — nnTepdeiic npuKIaAHBIX IPOTPaMM).

IIpeocmasnenue cmpoku 8 8ude Maccusa cumMBo.108

Crtpoka MoOXxeT ObITh ONMCaHAa Kak MaccuB CUMBOJIOB. Eciu MaccuB MMeeT HyJEBYIO IPaHUILy, OH
coBmecTuM ¢ Tuniom PChar.

Var
MasS : array[1...100] ofChar;

B oTiinune ot HyJb-TEPMHMHANIBHONW CTPOKH 3[1€Ch AJIMHA UMEET (PUKCHPOBAaHHOE 3HAUYCHHUE U HE MO-
JKET MEHSITHCS B ITPOLIECCE BHIMOIHEHHS TPOTPAMMBI.

Komnonenm TListBox

KommonenT TListBox mpeacTasiseT co0oit CITUCOK, 2IEMEHTHI KOTOPOTO BRIOUPAIOTCS TIPH ITOMOIITH
KJIaBHATYpbl WK MbIIKM. CIOHCOK 3IIEMEHTOB 3ajaeTcsi cBOHCTBOM Items, metoasl Add, Delete u Insert
KOTOPOTO UCHONB3YIOTCS [UIsl J00aBIeHNs, yajleHns 1 BcTaBku cTpok. O0bekT Items (TString) xpanut crpo-
KM, Haxopsmuecs B cnucke. s onpenesieHusi HOMepa BbIIEIEHHOTO 3JIEMEHTa MCIOJb3YeTCs] CBOMCTBO
ItemIndex.

Komnonenm TComboBox

Komo6uaupoBannsiii cimcok TComboBox mpencraBmser coboit komOuHammto crucka TListBox u
penakropa TEdit, mo3TOMy MpakTHYeCKH BCE CBOWCTBA 3aMMCTBOBAHBI Y ATHX KOMIIOHEHTOB. {7151 paGoThI
C OKHOM PeJaKTHPOBaHMS UCTIONb3yeTcsi cBoicTBO Text kak B TEdit, a mys paboThl cO CIMCKOM BhIOOpa —
cBoiicTBo Items kak B TListBox. CymecTByeT msaTh MoIu(HUKaIMi KOMIIOHEHTa, ONPEACISIEMBbIX €ro
cBoiictBoM Style. B momudukanuu csSimple cnricok Bcerfa pacKphiT, B OCTAIBHBIX OH PAaCKPHIBAETCS
MocjIe HaKaTHs KHOIIKY CTIpaBa OT PEAAaKTOpa.

Komnonenm TBitBtn

Kommnonent TBitBtn pacmonoxen Ha crpanuiie Additonal manuTpsl KOMIOHEHTOB W IIPEICTABISIET
co00#1 pa3HOBHIHOCTh CTaHAapTHOW KHOMKM TBotton. Ero ormmumrensHas OCOOCHHOCTh — HAIMYHE
pacTpoBOro M300paKeHHs Ha MOBEPXHOCTH KHOIKH, KOTopoe ompenensiercs cBoiictBom Clyph. Kpome
Toro, umeercs coiictBo Kind, kotopoe 3amaer omHy u3 11 cTaHmapTHBIX Pa3HOBUIHOCTEH KHOIIOK.
Haxarue mo06oii n3 Hux, kpome bkCustom u bkHelp, 3akppiBaeT MoambHOE OKHO W BO3BPAIIAET B MPO-
rpammy pesyibTaT mr*** (manpumep, bkOk — mrOk). Knonka bkClose 3akpbiBaeT riiaBHOE OKHO H 3a-
BepIIaeT paboTy MPOTrPaMMEI.

Obpabomxa cobvimuii

0060 Bcex MPOUCXOIAIIMX B CUCTEME COOBITUSIX, TAKUX KaK co3laHue (HOPMbI, HAKaTHE KHOIKH MbI-
M WIK KJIABUATYPBI U T.J1., sipo Windows WH(GOpPMHpPYET OKHA ITyTeM IMOCBUTKH COOTBETCTBYIOIIMX CO0O0IIIe-
Huil. Cpena Delphi no3Bonsier npuHumate U 06padaThiBaTh OONBLIIMHCTBO TaKMX cooOmeHnid. Kaxapiit
KOMITOHEHT COZIEPKHUT 00paboTUMKU cooOueHnii Ha cTpanuie Events nHcnekropa oObeKTOB.

Hist coznanust oOpaboTunka coObITHSI HEOOXOAUMO PACKPBITH CITUCOK KOMIIOHEHTOB B BEpXHEH Ya-
CTH OKHA WHCIIEKTOpa OOBEKTOB U BHIOpATh HEOOXOIUMBI KOMIIOHEHT. 3aTeM Ha cTpanuie Events Haxa-
THEM JIEBOW KIJIABUIIIM MBIIIN BEIOpATh 00paOOTUMK M JBAXK/IBI IENKHYTH 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 o0paboTunkoB coObiTH. Hambonee yacto mpumeHsieMbie
COOBITHS TIpEeICTaBICHBI B TabI. 8.1.

Tabmmma 8.1
Yacto npumensieMbie coosITus B Delphi
CoOpITHe Onucanue coOOBITH
OnActivate dopMa NoJydaeT TO COOBITHE MPU AKTUBAITUN
OnCreate Bosnukaer mpu coszmaHun (OpMBI (KOMIOHEHT

TForm). B o6paboTunke JaHHOTO COOBITHS CIEIyeT
3a1aBaTh AEWCTBUS, KOTOPBIE JTOJDKHBI MIPOMCXOIUTH B
MOMEHT CO3JaHui (OpMBI, HampuUMep YyCTaHOBKA
Ha4yaJIbHbIX 3HAYECHUIL

OnKeyPres Bo3HukaeT npu Ha)kaTUM KHOINKYU Ha KJaBUaType.
S ITapametrp Key umeer tun Char u comepxur ASCII—
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KOJI Ha)kaTol kiaBuimm (kiaBumia Enter kimaBuaTypsl
nMeeT ko #13, xnasuma Esc — #27 u 1.1.). OOBI9HO
9TO COOBITHE UCIIONIBL3YETCS B TOM Cllydae, KOraa Heoo-
XOMMa PeaKys Ha HAXKATUE OJTHOM N3 KJIABUII

OnKeyDo Bo3Hukaer mpu Ha)kaTUM KJIABUIIM HA KJIaBUATy-
wn pe. O6paboTumk 3TOr0 COOBITHA MONy4aeT WH(OpMa-
LU0 O HAKATOW KIIABHIIE M COCTOSHUU KiaBuil Shift,
Alt u Ctlr, a Takke 0 HaaTod KHOIKe MbImu. WH-
(dopmanus 0 KiaBulle repepaeTcs napamerpom Key,
KoTOpbIi nmeeT i Word

OnKeyUp SBnsiercst mapHbIM coObiTHeM Ut OnKeyDown u
BO3HHUKAET NPH OTIYCKaHUH PaHee HAKATON KJIABUIIN
OnClick Bo3HukaeT npu HaaTHH KHOIIKK MBIIIM B 00a-

CTH KOMIIOHCHTA

Oxonuanue Tadmn. 8.1

CobbITHE Omnncanue coOBITHS
OnDblClic Bo3nukaer npu 1BOMHOM Ha)KaTUX KHOIIKH MBIIIN
k B 00JIaCTH KOMITIOHEHTA

[Ipumep HanucaHusi IPOrpamMmsl
3ajaHue: HanmyMcaTh NporpamMmy IMOJCYETa Yncia CIOB B IPOU3BOJIBHOM cTpoke. B kauecTse
pazaenurens MOXKeT ObITh J1r000e uucio npodenoB. [[i1s BBoga CTpOK M pabOThI C HUMHU HC-
nosib3oBatk TComboBox. BBoj cTpoku 3akaH4unBaTh HaxkatueM kiaBumu Enter. J[iist BeIXo-
Jla U3 MpOTrpamMMbl UCTIONB30BaTh KHOMKY Close.

OxHo muanora 6yaet umeth Buf (puc. 8.1).

s

," NaGoparophan patiora NS M=]

TLab
Beenure mpakrfj!_ -
CRONGRO CAOE B 3TOM NpSAN0HEHHH? TCom-
TLabel

7’//* TLabel
Hucno cnos & BbiensriHOM CTpoke: |

ﬁ T Bit-
IL Lloze

Puc. 8.1. OkHo ananora nporpammsl

Tekct nporpamMmmsl.
unit tema6;
interface
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 akTMBU3aLmn 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 pegakTUpoBaHNs
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 TIpOoCMOTp BCEX CMMBOSIOB CTPOKU St

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

Label3.Caption:=IntToStr(n);

/I BeiBOA uncna cnos B Label3
end; end.

Unousuoyanvuvie 3a0anus
Bo Bcex 3amanmsx (Ta0:1.8.2) uCXomHbBIE NaHHBIE CIeIyeT BBOJUTH C TOMOIIBI0 KoMmroHeHTa TEdit B
komroneHT TListBox nm6o ¢ momoiisio cBoiictBa Text B cBoiicTBo Items xommnonenTa TComboBox.
BBoJ CTPOKM 3aKaHUMBATh HaXkaTUeM KiaBulu Enter. J{ns BeIXoAa U3 IPOrpaMMbl UCIIOJIb30BATh KHOIKY
Close. Jlns pac4eToB BBOJUTH HECKOJIBKO PA3INIHBIX 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

) Hana crtpoka, cocrosmias W3 TpyNn HyJIed W EIUHUIL
HaiiTy 1 BBIBECTH Ha 9KpaH caMyl0 KOPOTKYIO IpYIITY
3 Mana ctpoka, cocrosmmas U3 rpynn Hynei u eauaun. Iloa-

CYNTATh KOJIMYECTBO CHMBOJIOB B CAMOH JUIMHHOM TpynIe

Hana crtpoka, cocrosmias W3 TPyNn HyJeH W EIUHUIL
4 |Haiitn u BeIBECTH Ha 3KpaH TPYNIBI C YETHBIM KOJHYECTBOM
CHMBOJIOB

Jana cTpoka, cocTosmas u3 rpynn Hynei u equaun. Iox-
5 |cuMTaTh KOJIMYECTBO €IMHMII B TPYyIIIaX ¢ HEUYETHHIM KOJIHWYE-
CTBOM CHMBOJIOB

Hana ctpoka, cocrosimasi u3 OykB, IHQp, 3ansiThIX, TOUEK,

6 |3HaKoB “+” m “—*“. BeIOenuTh MOACTPOKY, KOTOpas COOTBET-
CTBYET 3alUCH IEJIOTO 4Hcia (T.e. HAYWHAeTCsl CO 3Haka “+”
WK “-” ¥ BHYTPH MOJICTPOKH HET OYKB, 3aIIATHIX W TOYEK)

Jana cTpoka CMMBOJIOB, cocTosmas u3 OykB, nudp, 3amsi-
7 | THIX, TOYEK, 3HAKOB “+” M “-”. BBIACTUTH TOJACTPOKY, KOTOpast

COOTBETCTBYCT 3allMCH BCIICCTBCHHOI'0 4HuCja C (I)I/IKCI/IpOBaH-
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BapuanT 3amanue
HOM TOUKOH

JaHa cTpoka CUMBOJIOB, cOCTOsIIAas U3 OyKB, nuQp, 3ams-
TBIX, TOYEK, 3HAKOB “+” U “—”. BpIIEAUTh MOACTPOKY, KOTOpas
COOTBETCTBYET 3allUCH BEIECTBEHHOIO YHUCJAa C ILIaBaroliel
TOYKOU

JlaHa cTpoka CUMBOJIOB, COCTOSINAs U3 IPOU3BOJIBHBIX Jle-
9 |carnunpix mudp, pa3meneHHBIX npoberaMu. BreiBecTrn Ha 3KpaH
YHUCJIa TON CTPOKU B NOPSIKE BO3PACTAHUS UX 3HAUYECHUH

BapuanT 3ananue

Jana cTpoka CHMBOJIOB, COCTOSINIAs W3 IPOU3BOIHHOTO
TEKCTa Ha AHTIUICKOM s3bIKE, CIIOBAa pa3ieicHbI MpoleiamMu.
3aMeHUTh OYKBBI JJATHHCKOTO ai()aBUTa Ha COOTBETCTBYIOIIHE
UM OYKBBI pyCCKOT0 anaBuTa

JaHa cTpoka CHMBOJIOB, COCTOSIIAs W3 MPOU3BOIBHOIO
TEKCTa Ha AHTIIUICKOM s3bIKE, CIIOBA pa3ieiicHBI MpoleraMu.
BriBecTu Ha dKpaH CJIOBa STOTO TEKCTa B MOPSIIKE, COOTBET-
CTBYIOIIEM JIATUHCKOMY aj(aBUTy

JaHa cTpoka CHMBOJIOB, COCTOSIIAs W3 MPOU3BOIBHOIO
TEKCTa Ha aHTJIMICKOM s3bIKE, CJIOBAa pa3ieicHbI MpoOeiamMu.
[TomeHATP MecTaMH TIEPBYIO M IOCIEIHIOI OYKBBI Ka)kKIOTO
clI0Ba

Jana cTpoka CHMBOJIOB, COCTOSINAs W3 TPOU3BOIBHOTO
TEKCTa Ha aHTIUICKOM Ss3bIKE, CIIOBAa pa3delicHbl IpoleramMu.
BriBecTn Ha SKpaH MOPSAKOBEI HOMEp CIOBa MHHHMAIIbHOW
JUTHHBI ¥ KOJIMYECTBO CUMBOJIOB B ’TOM CJIOBE

Jana cTpoka CHMBOJIOB, COCTOSINAS W3 TPOU3BOIBHOTO
14 |TexcTa Ha aHTJIMICKOM SI3BIKE, CIIOBA pa3lelicHB mpoberamu. B
Ka)KJIOM CJIOBE 3aMEHUTH NEPBYIO0 OYKBY Ha MPOMUCHYIO

Jana cTpoka CHMBOJIOB, COCTOSINAs W3 TPOU3BOIBHOTO
TEKCTa Ha AHTJIMICKOM s3bIKE, CIIOBAa pa3ieicHbI MpoOeiamMu.
VY aanuTth niepBeie k CIIOB M3 CTPOKH, CIBUHYB Ha MX MECTO IO-
CJIeIYIONINE CJIOBA CTPOKH

10

11

12

13

15

Ipaxmuueckasn paboma 9. OnTHMAJILHOE MOCTPOEHHE CTPYKTYP AaHHBIX
Llenv pabomul: w3yuuth npaBwiia padoTel ¢ komrnoHeHTamu TOpenDialog u TSaveDialog.
Hanmcatp mporpamMMy ¢ ucronb3oBaHHeM (GaiijioB U JaHHBIX THIIA 3allUCh C ONTHMAJIbHON CTPYKTYpPOM
JTAHHBIX.
Obwue ceedenus
3anuch — 3TO CTPYKTYpa JaHHBIX, 00BEIUHSIONIAS 3IEMEHThI OJTHOTO MJIM Pa3IHYHBIX THUIIOB, HA3bI-
BaeMbIe TOJSIMH. 3alMCH YAOOHBI JUIS CO3JaHWsI CTPYKTYPHPOBAHHBIX 0a3 NaHHBIX C Pa3sHOTHUITHBIMHU
3JIEMEHTaMH, HallpUMep:

Type {OOBsBIICHNE THIIA 3ATIHCh }
TStudent = record
Fio: string[20]; {ITome ®UO}
Group: integer; {IToe HOMepa cTy 1. TPYIIIIH }
Ocn: array[1..3] of integer; {TTonemaccuBaoICHOK }
end;
Var

Student: TStudent; {OO0bsBICHNE TEpEeMEHHON TUIIA 3aITUCh }
JIoCTyl K Ka)K[IOMy IOJIFO OCYIIECTBILSIETCS YKa3aHHEM MMEHH 3alMCH M OIS, Pa3IeIeHHBIX
TOYKOI1, HAIIPUMeEp:
Student.Fio:= ‘UBanoB A.1.’;
{BHeceHune 1aHHBIX B MOJIS 3aMHCH }

Student. Group:=720603;

JlocTym K MOIsiM MOXKHO TaK)Ke OCYIIECTBIIATH MPU OMOIIIH oneparopa 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.
TexcroBo#i (aiin — 3T0 Qaiin, cocrosmmii U3 cTpok. IIpuMepom 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;.
HerunusupoBanusiii daiin — 310 ¢aiis, 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 (aiinoByro nepemennyto F u ¢aitn ¢ ume-
HeM FileName.
Reset(var F[: File; RecSize: word]) — oTkpbIBaeT cymiectByrouii ¢aiin. IIpu oTkpeITHH He-
Tunu3upoBaHHoro ¢aiina RecSize 3agaet pasmep snemenTa ¢aina.
Rewrite(var F[: File; RecSize: word]) — co3naet u oTKpbIBaeT HOBBIH (haili.
Append(var F: TextFile) — oTkpbIBaeT TeKCTOBOW (haily AJis1 JONMUCHIBAaHUS TEKCTa B KOHEI
¢aiina.
Read(F,v1[,v2,...vn]) — uyTeHue 3HAYCHHUN MEPEMEHHBIX HAYMHAS C TEKYIIEH MO3WUIIUU MJIs
TUIU3UPOBAHHBIX (ailsIOB U CTPOK JUISl TEKCTOBBIX.
Write(F,v1[,v2,...vn]) — 3anuchk 3Ha4eHHI NMEPEMEHHBIX HAUMHAS C TEKYIIEH MO3UIIMH IS
TUIU3UPOBAHHBIX (ailsIOB U CTPOK JUISl TEKCTOBBIX.
CloseFile(F) — 3akpbiBaeT paHee OTKpBITHIHN (aii.
Rename(var F; NewName: string) — mepeMMEeHOBBIBaET HEOTKPHITHIN (hailn 1r000ro Tuna.
Erase(var F) — ynanser HeOTKpBITHIH (ailn 11006010 THIMA.
Seek(var F; NumRec: Longint) — st HeTekcToBoro ¢aiiia ycTaHaBiIMBaeT yKas3aTeidb Ha
31eMeHT ¢ 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) — nemeanenHas 3anuck B ¢aiin conepxumoro 6ydepa BBoJa—BBIBOA.
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Truncate(var F) — ype3aeT ¢aiin, HaunHasl ¢ TEKyIIEeH MO3UIIHH.

LoResult: integer — ko1 pe3ynbTaTa MOCIAEAHEN onepanuy BBO1a—BbIBOA.

FilePos(var F): longint — 111 HETEKCTOBBIX (Dail;IoB BO3BpaIlaeT HOMEP TEKYIIEH MO3UIIHH.
Ortcuer BeneTcs OT HYJIA.

FileSize(var F): longint — a1 HETeKCTOBBIX (PailyioB BO3BpAIIAe€T KOJIUYECTBO KOMIIOHEHTOB
B (aiine.

Eoln(var F: TextFile): boolean — Bo3Bpamaet True, eciu JOCTUTHYT KOHEIl CTPOKH.

Eof(var F) ): boolean — Bo3Bparaer True, eciii JOCTUTHYT KOHell (haiina.

SeekEoln(var F: TextFile): boolean — Bo3Bpamaer True, eciiu nmpoijeH NOCISIHUN 3HAYH-
MBI CHUMBOJI B CTPOKE MJIH (paiije, OTIMYHBIN OT MpoOesia Mk 3HaKa TaOyIIsLuu.
SeekEof(var F: TextFile): boolean — To e, uro u SeekEoln, Ho 17151 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 W 3alMCH Tepe-
MenHoi Buf ¢ kommaectBom Count 6710KOB.

Kommnonents TOpenDialog u TSaveDialog

Komnonentsr TOpenDialog u TSaveDialog naxonsrcs na crpanune DIALOGS. Bee xom-
MTOHEHTHI ATON CTPAHMULIBI ABJSIOTCS HEBU3YAIbHBIMU, T.€. HE BUJIHBI B MOMEHT paOOThI MPO-
rpaMMbl. [1oaTOMY BX MOXHO pa3MecTUTh B Jit0OoM ynoOHOM Mecte popmbl. Oba paccmar-
pUBaEMBIX KOMIIOHEHTAa UMEIOT UJCHTUYHBIE CBOWCTBA U OTIMYAIOTCS TOJIHKO BHEIIHUM BH-
nom. [locie BhI30Ba KOMIIOHEHTA TOSIBIISIETCS IMATIOTOBOE OKHO, C MIOMOIIBI0 KOTOPOTO BbI-
OupaeTcs UM IporpaMMbl U MyTh K Heil. B cilyuae ycmenrHoro 3aBepiieHust quanora uMms
BbIOpaHHOTO (paiiia U MapmpyT moucka conaepxkarcs B cBoiictBe FileName. lns ¢pubTpa-
1uu (aiaoB, 0TOOpaKaeMbIX B OKHE TPOCMOTPA, UCTOJIb3yeTcs cBorcTBO Filter, a s 3aza-
HUs pacmmpeHus ¢aina, B cllydae, €I OHO HE 3aJlaHO II0Jb30BaTEIeM, — CBOHCTBO
DefaultExt. Ecniu Heo0X0auMO H3MEHUThH 3aroJIOBOK AHMAJIOTOBOIO OKHA, HCIHOIB3YeTCS
croiictBo Title.

[Tpumep HanMcaHus MPOTrpPaMMBbI

3amanue: HamMcaTh IPOrpaMMy, BBOISIIYIO B (halil WIIM YUTAIONIYIO U3 (aiiia BEIOMOCTh
aOUTYypHUEHTOB, CIABIIUX BCTYMUTENbHBIE 3K3aMeHbl. Kaxkas 3amuch NODKHA CONEP’KaTh
(haMuIHIo, a TaKXKe OLEHKH MO (PU3UKe, MAaTeMAaTHKE U COUYMHEHUIO. BhIBeCTH criucok abu-
TYPUEHTOB, OTCOPTUPOBAHHBIN B MOPSJIKE YMEHBIICHHS UX CpEAHero 0aluia, U 3amucarh 3Ty
nH(}OpPMaLIKIO B TEKCTOBOM (haids.

Hacrpoiika komnonentoB TOpenDialog u TSaveDialog

g ycranoBku komnoHeHToB TOpenDialog u TSaveDialog na ¢opmy Heobxoaumo Ha
ctpanuie Dialogs MEHIO KOMIIOHEHTOB IIENKHYTh MBIIIBIO COOTBETCTBEHHO MO MUKTOTpaM-

MaM W U MOCTaBUTh UX B JH000€ cBOOOIHOE MecTO (hOpMBI. YcTaHOBKa (hUiIbTpa
MIPOU3BOIUTCS CIEAYIOUMM 00pa3oM. BbIOpaB COOTBETCTBYIOIIMI KOMITOHEHT, IBasKIbl
HIEJIKHYTHh TIO0 TIpaBoil yactu cBoiicTBa Filter mucnekropa o6bekToB. [losiBuTCs oxno Filter
Editor, B 7€BOIf yacTH KOTOpPOTO 3aMHUCHIBACTCSA TEKCT, XapaKTEePU3YIOIIUNA COOTBETCTBYIO-
it puibTp, a B mpaBoi yactu — Macky. J{ins OpenDialod] ycTaHOBUM 3HaueHUS Macku Kak
noka3zaHo Ha puc. 9.1. @opmar *.dat o3Havaet, yTo OyayT BUIHBI Bee (Dailiibl C pacHIMpeHH-
em .dat, a popmat *.* — yTo OyayT BUAHBI Bce (pailyibl (C JTOOBIM UMEHEM U C JIFOOBIM pac-
HIUPEHUEM).

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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Jlnst Toro 4roObl (hait aBTOMaTHYECKH 3alMChIBAICS C pacmupeHueM .dat, B CBOWCTBE
DefaultExt 3anumem tpeGyemoe pacmupenune — .dat. AHAJIOTHYHBIM 00pa3oM HACTPOUM
SaveDialogl ays TekcToBoro ¢aitna (pacmmpenue .txt).

Pabota ¢ nmporpamMmoii

Ilocne 3amycka mporpaMMbl Ha BBIINOJIHEHHE IOSBUTCS JUAIOTOBOE OKHO MPOTPAMMBIL.
Knonka «BBectu 3amuch» BunHa He OyzaeT. HeoOxoammo co3nath HOBBINM (haiin 3amuceid,
Ha)kaB Ha KHOIKY «Co03/1aTh» WIH OTKPBITh PaHEE CO3JaHHBIM, HAKaB KHONKY «OTKPBITHY.
[Tocne sToro cranet BuaHa KHONKA «BBecTH 3amuchy» U MOKHO OyJeT BBOJUTH 3amucu. [1pu
Ha)XaTUM Ha KHONKY «CopTupoBKa» OyneT MpoBeAeHAa COPTHUPOBKA BEJOMOCTU IO yObIBa-
HUIO CpEAHEro 0ajuia U AMAJIOroBOE OKHO MPUMET BUJ Kak Ha puc. 9.2. 3aTeM npu HaKaTHU
Ha KHOINKY «CoxpaHUTh» OyJeT co3[aH TEKCTOBOH (aiii, copepkalinii OTCOPTUPOBAHHYIO
BeoMoCTb. Dailyl 3anucell 3aKpbIBACTCS OJHOBPEMEHHO C IIPOrPaMMOM IPU HAXKATHUHM HA
kHOTKY «Closey.

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

Puo. I

Dluenre

Maremaries |
= e
Coninmiaie I BeecTi sanuce |

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. JIlnanoroBoe 0OKHO IPOrpaMMbl
TexcT mporpammei.
unittema’;
interface
uses
Windows, Messages, SysUltils, 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 Co3paHve HoBoro chaina 3anvcen
begin
OpenDialog1.Title :='"Co3gatb HoBbIV chaiin';
/I N3ameHeHwve 3aronoBka okHa guanora
if OpenDialog1.Execute then
// BeinonHeHue ctaHaapTHOro Ananora Belbopa uMeHmn darina
begin
FileNameZ:= OpenDialog1.FileName;
// Bo3BpalleHne UMeHU AMCKOBOro dhamna
AssignFile(Fz, FileNameZ);
/I CBsi3biBaHWe dpannosow nepemeHHon Fz ¢ umeHem danna
Rewrite(Fz);
/I Co3paHue HoBoro dhaina
end;
Button1.Show;
/I CoenaTb BUAMMOW KHOMKy «BBecTu 3anucb»
end;
procedure TForm1.Button3Click(Sender: TObject);
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/I OTKpbITbCYLLECTBYOLMNDANN
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 ¢ umenem 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 CopTnpoBKka MaccvBa 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 CoxpaHeHue pe3ynbTaToB COPTUPOBKN B TEKCTOBOM (haline
var i:word;
begin
if SaveDialog1.Execute then
/I BeinonHeHue ctaHgapTHOro Ananora Belbopa umMeHmn 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 HUCXOJHBIX MJAaHHBIX.

B mporpamme mpeaycMOTpeTh COXpaHEHUE BBOAMMBIX JaHHBIX B (ailie U BO3MOKHOCTb
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 (opmupyeTcss CIHCOK JIHII, 3alHCaBIIMXCS
Ha MOKYNKY TOBapa MOBBIIEHHOro cmpoca. Kaxknmas 3amuchk
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 azipec

Chucok TOBapoOB, HMEIOLIUXCS HA CKJIajae, BKIIOYAET
HalMEHOBaHME TOBapa, KOJIMYECTBO €IUHHIl TOBapa, LEHY
2 |enuHHUIBI M JATy MOCTYIUIGHHS TOBapa Ha ckiaja. BreiBecTu B
a(haBUTHOM TOPSJKE CIIMCOK TOBAPOB, XPaHSIINXCS OOJblIIe
Mecsilia, CTOMMOCTh KOTOPBIX MpeBbImacT | MitH. pyo.
Jnis monmydeHust Mecta B OOILICKUTHH (POPMUPYETCS CHHCOK
CTYAEHTOB, KOTOphlii Bkmogaer ®PUO crymeHTa, rpymiy,
cpemHuii Oayr, MOXox4 Ha WwieHa ceMbr. OOLIEKUTHE B TIEPBYIO
3 |ouepenp mpemocTaBsIeTCS TEM, y KOTO JOXO[ Ha YJI€HA CEMbHU
MEHBIIE ABYX MHHHUMAIBHBIX 3apIUIaT, 3aT€M OCTAJIbHBIM B
TIOPSIIKE YMEHBIICHHUS cpefHero Oamna. BeiBecTn cimcok ode-
PEAHOCTH NPEIOCTABICHUS MECT B OOIEKUTHH
Bapuant 3amanue

B cnpaBouHOlf aBTOBOK3alla XpaHWTCS pPacIHCaHNC
JIBIKEHUST aBTOOycoB. [[isi kakmoro peiica ykasaHbl €ro
HOMeEp, THUIl aBTOOyca, MyHKT Ha3HAYCHHUsS, BpPEMs OTIpaB-
JeHust ¥ npuObITHsL. BeiBecTn mMHpOpMaIuo o peiicax, Ko-
TOPBIMU MOKHO BOCIIOJIB30BAaTLCA JIA HpI/I6I)ITI/I§I B ITYHKT
Ha3HAaYCHHA paHbIIC 3aIaHHOTO BpEMCHU

Ha mexnyroponHoit ATC uHdopmarus o pa3roBopax
COJICPXKUT AaTy pa3roBopa, KOJ M Ha3BaHHE ropoja, Bpems
5 pasroBopa, Tapud, HoMep TenedoHa B 3TOM ropoje U HO-
Mep TenedoHa aboHeHTa. BhIBecTH MO KakAOMY TOpOmy
o01iee BpeMsi pa3sroBOPOB C HUM U CyMMY

HNudopmanmst o coTpynHHKax (GHUPMBI BKIIOYACT:
®UO, TabenbHBII HOMEpP, KOJIWYECTBO IPOPaOOTaHHBIX
4acoB 3a Mecsll, Mo9acoBoi Tapud. Pabouee Bpems cBbIIIE
6 144 4vacoB cuMTaeTcsi CBEPXYpOUHBIM M OIIAUMBAETCS B
JIBOMHOM pasmepe. BriBecTn pasmep 3apaboOTHON IUIATHI
COTpyJHHMKa (HUPMBI 32 BBIUETOM IIOJIOXOIHOTO HAJOra,
KOTOPBI# cocTanisier 12% cymMMbl 3apaboTka

WNudopmanns 06 yd4acTHHKAX CIOPTHBHBIX COPEBHO-
BaHMI COJACPKUT HAUMECHOBAHUE CTPaHbl, HA3BAHNEC KOMaH-
7 161, @O urpoka, UTpoBoil HOMeEp, BO3PACT, pOCT, Bec. BrI-
BECTH MH(OpPMAILUIO O CaMOW MOJIOJIOH, POCIIOH U JIETKOMH
KOMaH/1e

JInist KHUT, XpaHsSIUXcs B OMONMHMOTEKe, 3a7at0TCs peru-
CTpALMOHHBIM HOMEp KHWTH, aBTOP, Ha3BaHWE, TOJ N3JaHus,
8 W3/1aTEeNbCTBO, KOJMYECTBO CTPAHUIL. BBIBECTH CITHCOK KHUT
¢ (aMuIMSAMH aBTOPOB B aii(haBUTHOM TOPSIIIKE, N3IAHHBIX T10-
CJIe 33JIaHHOTO TofIa

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

? Jlis 3a0aHHOTO IIeXa HEOOXOAMMO BBIBECTH KOIHUYECTBO BBI-
l'IyIlIeHHI)IX I/I3}IGJ'[I/II71 110 Ka)K}IOMy HANMMCHOBAHUIO B nop;lmce
yOBIBaHHMS KOJIMIECTBA

Wudopmanus 0 COTpyAHUKAX MPEIIPUITHS COIEPKUT

10 ®HUO, HOMEp OTHENa, MOJKHOCTh, JaTy Hadama paboThl.

BriBecTH CHUCKH COTPYIHUKOB MO OTAEIaM B TOPSIKE
yOBIBaHHS CTaXKa

Benomocth abUTYypHEHTOB, CIABIINX BCTYIUTEIbHEBIE
9K3aMeHbl B YHUBepcuTeT, coaepxut OHO, agpec, oneHky.
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Bapuant | 3agaHue

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

Ba

3amanne
pHaHT

B cnpaBo4HO#l a’spomopTa XpaHHUTCA pacluCaHHUE BbLIETA
CaMoOJIETOB Ha Clefylolue CyTKd. Jns pelica yka3aHbl: HOMEp
12 |pelica, Tun camoisieTa, MyHKT Ha3HAu€HHUs, BpeMsl BbuieTa. BeiBe-
CTH HOMEpa PEHCOB, THIBI CaMOJICTOB W BPEMEHA BBLIETA IS
3aJJaHHOTO ITyHKTA B IIOPSAKE BO3PACcTaHHs BPEMEHH BhIIETa

VY aaMHHHCTpaTOpa >KEJIE3HOAOPOXKHBIX Kacc XPaHHUTCS
nHpOpManus o cBOOOTHBIX MeCTaxX B MOe3dax AAaJbHETO CIeI0-
BaHMA Ha ONVDKAMIIYI0 HEIENo B CICIYIONIEM BUAE: JaTa BbIE3-
Ja, TYHKT Ha3HA4eHUsI, BpPeMs OTIIPABJICHUS, YHNCIO CBOOOIHBIX
MecT. OprKkOMUTET MEXIYHAPOAHOW KOH(pEpPEHINH 00palaeTcs
K aJMHHUCTPATOPy € MpOChOOH 3ape3epBUPOBATH 711 MECT IO
ropoga N Ha k—ii 1eHb Hellenu ¢ BpeMEHEeM OTIPaBIeHUs moe3na
He MO3JHee ! 4acoB Beuepa. BrIBecTu BpeMsl OTIpaBIEHUS WIN
COO0OIIIeHne 0 HEBO3MOYKHOCTH BBIIIOJHUTH 3aKa3 B IOJIHOM 00b-
eMe.

BenomocTs aOUTYypHEHTOB, CAABIINX BCTYMHUTEIbHBIC 9K3a-
MEHbBI B yHHUBepcHTET, comepxutr OO abutypueHTa, OLCHKH.
Omnpenenuts cpeHui OaI M0 YHUBEPCUTETY M BEIBECTH CIIHCOK
aOUTYypHEHTOB, CPEAHUH Oan KOTOPBIX BBIIIE CPEAHETo Oaia
1o yHHBepcHuTeTy. IIepBhIMH B CIIMCKE TOJDKHBI MATH CTYJICHTHI,
CIIaBIIME BCE HK3aMEHBI Ha 5

PazpaboTars mporpammy (OPMHUPOBAHUS BEIOMOCTH 00
YCIIEBa€MOCTH CTyJeHTOB. Kaxmas 3ammch 3TOH BEJOMOCTH
JIOJDKHA conepkath: HoMmep rpymnmnsl, DUO cryaeHTta, olieHkH 3a
MOCTIETHIOIO CECCHI0. BBIBECTH CIHCKU CTYAEHTOB IO IPYyIIaM.
B xaxnoit rpynne ®HO cTyAeHTOB HOKHBI OBITH pacroyoke-
HBI B ITOPsIJIKE YOBIBaHUsI CpeIHEro Oaa

13

14

15

Ipaxmuueckasn paboma 10.CTpyKTYpHOE MPOTPAaMMHUPOBaHUE € HCMOJIB30BAHHEM MOANPO-
rpaMm M MoayJiei

Lenv pabomul: W3ydnTh Bo3MOxkHOCTH Delphi ans HamucaHus MOANPOTpPaMM U CO3JIAHUS

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

MOATIPOrPAMMOM.

NuauBuyanbHbIE 3a1aHUS

[To yxazanuto mpemnogaBartessi BbIOEPUTE BapuaHT 3aJjaud U3 3aJaHHii, PUBEACHHBIX B 4ETBEPTOM
pabore. IIpexycMoTpuTe BO3MOKHOCTD BBIOOPA (PYHKIMH, AJIST KOTOPOH OylIeT pacCUMTHIBATHCS Tabauna
3Ha4eHui. OYHKIIMM TOMECTUTE B OTAEIBHBIA MOIYyJb. BbI3bIBaTh BEIOpaHHYIO (QYHKLHUIO JOJIKHA HPO-
1ielypa, UCIOJIb3YIOIIasi B KaUeCTBE BXOHOTO ITapaMeTpa UMl COOTBETCTBYIOMIEH (DyHKIUH.

Ilpakmuueckasa paboma 11. IlporpamMmupoBaHue ¢ UCIOJIb30BAHUEM CPEICTB
rpadudeckoil nHpopmanuu

enb paboThI: M3y4UTh BO3MOXKHOCTH TOCTPOEHHUS I'paUKOB C IMOMOIIBI0 KOMIIOHEHTA
otoOpaxkenust rpapuueckoil napopmanuu TChart. Hanucats u oTnaauTh nporpammy Io-
CTpOEHHMS Ha SKpaHe rpaduka 3aJaHHON (QyHKIUH.

NnnuBuayanbHble 3a0aHUs

IToctpoiite rpaduku (GyHKIMHA A1 COOTBETCTBYIOIIMX BapHaHTOB M3 YETBEPTOH Jlabopa-
TOpHOM paboThl. Tabnuily JaHHBIX MOTY4YUTh, U3MEHSS nmapamerp X ¢ marom h. Brox uc-
XOJHBIX JAaHHBIX opraHu3oBaTh uepe3 okHa TEdit. CamocTosTebHO BBIOpaTh ya00HBIE Ma-
paMeTpbl HACTPOMKH.

IIpakTnyeckas padora 12. Ucnoab3zoBanue OLE- u COM-texHos0ruii

65



MIPOTpaMMHUPOBAHUSL

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

Banus OLE u COM.

Kparkue Teopernueckue cBeeHUs

Ha npoTsbkeHnn MHOTHX JIET MPOrPaMMUCTBI CTPEMSITCS IPHAYMAaTh CIIOCOOBI, TIO3BOJISIIOIIIE HCIIONB30-
BaTh YK€ HalMCaHHbIe Koubpl. Hampumep, ecian B mporpamme HyXHa paboTa ¢ TabIuLamMu, CleayeT hc-
noie30Bath MicrosoftExcel. TexHosorws, MO3BOJIAIONIAsA BEI3BATh M3 Ballel mporpammel Excel wmm make
BCTPOUTH 3TO MPUIIOKEHHE B CBOIO crcTeMy, Ha3biBaeTcs OLE.

Eme omHuM marom B 3BOJIONMHU MporpaMMupoBanus ctana texHojorus COM. Ilo cytu, uMeHHO
OHa JIeXXHUT B ocHOBe TexHonornn OLE M MMEHHO ¢ MOMOIIBI0 HEe Pean3yercsl CIOXKHOE B3aMMOIeH-
CTBUE MEX[y MPUIOKECHNUSIMH, HAITMCAHHBIMA Pa3HBIMU MTPOTPaMMHUCTAMH M Ha Pa3HBIX s3bIkax. Ha aTom
3aHATUU TpeAJIaraeTcsi paccMoTperh ucnoib3zoBanne COM-cepBepoB Delphi mis pabortsr ¢ Word u
Excel.

Ilpoepamma 1 (OLE-mexnonocuu)

[ar 1. Co3paiite HOBYIO hopMmy.

[ar 2. Pacnionoxute Ha Helt kommoHeHTH: OLEContainer (3aknanka System) u kHonky (Button).

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

[ar 4. Co3paiite mpoueaypy o0pabOTKH COOOIIEHUS O HAXKATUX Ha KHOIIKY:

procedure TForml.ButtonlClick(Sender: TObject); begin

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

[ar 5. Cxomnumupyiite mpminoxkenue. Haxxmure Ha kHOTIKY. YOenutech, uto B OLEContainer Oy-
JIET 3arpy>KeH CO3/IaHHbIi Bamu (aiin 1 .xls.

[ar 6. llenkaure 2 paza Ha OLEConatainer, 1 Bbl yBHIUTE, 4TO OyaeT 3amymeH MicrosoftExcel ¢
3arpykKeHHBIM B Hero BamuM ¢aitnom. Baecure B daiin usmenenus. Coxpanure ¢aitn u 3akpoiite Ex-
cel. HaxxmuTe B cBOeM NMpUIIOKEHWH KHOTIKY U yoenutech, uTo B OLEContainer oto0pa3unuces u3-
MeHeHus (aiina (puc. 12.1).

[ar 7. I3mennTe nporenypy 00paboTKu cOOOIICHHS 0 HAXKaTHH Ha KHOIIKY CIIEAYIOMIM 00pa3oMm:

procedure TForml.ButtonlClick(Sender: TObject);

begin

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

end;

[ar 8. Jlo6aBbTe elie 0JIHY KHOIKY Ha (hOpMY M HAIUIIKUTE [T Hee 00pabOTUYMK COOBITHS HaKaTHS
Ha Hee:

procedure TForml.Button2Click(Sender: TObject);

begin

OLEContainerl.Close;

end;

[Har9. Ckommunupyiite npoekt. Haxxmute Ha KHONKY «3arpy3uth ¢aitm». B OLEContainer'e oTo6-
pasuTcs coaepkumoe Qaiina.

[enxuure 2 paza Ha OLEContainer. Bel monmyumnte pe3ysbTar, HoKa3aHHbIN Ha puc. 12.2.

Excel OynmeT BCTpoeH B Baille IPUIIOKEHHNE, U B HEM OYIeT OTKPHIT Baml ¢aiin. J{s Toro 4To0s! BhIi-
TH U3 PEKUMA PEJAKTHUPOBAHHS, HAKMHUTE KHONKY «3aKpbITh (haii.

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

procedure TForml.ButtonlClick(Sender: TObject);
begin

OLEContainerl.InsertObjectDialog;
end;
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MO>KHO c0371aTh HOBBI OOBEKT 3THX HPOrpaMM MM MCIOb30BaTh OOBEKTHI U3 (aiia, TakKe eCTh BO3-
MOKHOCTB CBSI3bIBaTh OOBEKT WM BHEAPATH B pUIiokeHue (puc. 12.4).
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Puc. 12.4. Unmoctpanus mara 11
[Tar 12.IToakcriepuMEeHTUPYITE C PA3TUYHBIMU NPUITOKEHUSIMHU.
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Ipoepamma 2 (COM cepsepa Delphi)
PaccmoTpum Taxoke, Kak MOKHO Mcroiib30BaTh COM-TEXHOIOTHH 7151 BHECEHUSI U3MEHEHUH B J10-
KYMEHTBI IPYTHX [IPOIPaMM.
Crnenyromas mporpaMma npeiHa3HadeHa Ay 3allucy JaHHBIX U3 Balllel porpaMMsel B 10KkyMeHT Excel
Y CUUTBIBaHUS MH(OPMALIUH U3 TOKYMEHTA.
1 Haiimure Ha 3akmagke Servers kommoneHT Excel Application n momecTtute ero Ha (hopMy HOBOTO TIPH-
JIOXKEHUS. Y CTAaHOBHUTE CBOMCTBO 3TOr0 KoMIoHeHTa AutoQuit=true.
2 Cosnaiite daiin H:\2.xIs\.
3 IlomecTtute Ha GpopMy onHy KHOUKY. JlaiiTe eii Ha3BaHue «3amucarh JaHHbIe». Hanumwure
I Hee 00paboTYNK COOBITHS HAKATHUS HAa KHOIIKY:
procedure TForml.ButtonlClick(Sender: TObject);
var Filenamel:01leVariant;
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);
/I'Y cranoBKanBeTa3anBkusaeiiku Excel
Excel Applicationl. 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. Crxomnuupyiite npoekt. BHecuTe Tekct i BcraBku B Excel n HoMmep siueliku (OH COCTOUT M3
OYKBBI — HOMEp CTOJOIA, U IIUQPPBI — HOMep CTpPoku) (puc. 12.5).

»" Form1

_{of x|

[ 3anucaTe gaHHbIe i

TexcT ans sanmcu & Pain I‘El'r-:rr TeKcr GUAET 3aNUCaH B Paiin

KoopauHaTh! A4eiiKu, B KOTOPYIO HYKHO SaNUcCaTe IH 7

Puc. 12.5. UnmocTpauus mara 5

[Nocne Haxatus Ha KHOTIKY coxpaHute (aiin. [Totom oTkpoliTe daiin u ydbeaurech, YTO JaHHBIE 3a-
MUCaHBI B HY)KHYIO STYCHKY.
6. /lo6aBbTe B MpeABIAYIIYIO TPOIEyPY U HATIISAHOCTH CIEIYIONIYIO CTPOKY:
ExcelApplicationl.Visible[0]:=TRUE;
//Y craHoBKa 11BeTa 3aJIMBKHY stueiiku Excel
7. CxomnmupyiTe npoekT erie pas. Tenepb Excel Oyner 3amyiieH He B (JOHOBOM PEXKHUME, KaK 3TO
obuto panee.llpu mporpammuposanuu padoTsl ¢ Excel m Word pekomenyeM HamicaTh Makpoc B CaMOM
Excel nmn Word, a moToM niepeHeCcTH KOJi MaKpoca B CBOIO MPOTPAMMY C YIETOM HEOOIBIINX 0COOEHHO-
CTel CHHTaKCHCa BBIOPAHHOTO S3bIKA.
8. M3aMeHuTEe Ha3BaHUE JIEMEHTOB Ha (opMme.
9. U3menuTe npouenypy HakaTus Ha KHOIIKY CIEIYIOIIUM 00pa3oMm:
procedure TFcrml.ButtonlClick(Sender: TObject);
var FileNamel: OleVariant;
begin
ExcelApplicationl.Connect;
Filenamel: = 'D:\2.xIs';
ExcelApplicationl. Workbooks.Open(Filenamel, EmptyParam,
EmptyParam, EmptyParam, EmptyParam, EmptyParam,
68



EmptyParam,

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

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

end;

10. Co3paiite mporpamMmy Il 3armucu nHpopMmarwu B JokymeHT Word. s atoro mu3meHure Gpopmy
MPOEKTa, Kak Mmoka3aHo Ha puc. 12.6 (nobaBsTe kommoneHTsl WordApplication u 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 cranoBkammpudra

WordFontl .ConnectTo (WordApplicationl. Selection. Font);
WordFontl.Bold:=3;

WordFontl.Size:=17;

//BcTaBKaTekcTa
WordApplicationl.Selection.InsertAfter(Editl. Text);
WordApplicationl.Disconnect;

end;

Puc. 12.6. ®opma ¢ komnonerramu WordApplication 1 WordFont

Unousuoyanvuvie 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 3amaHusAx ckaJspHbIE ITepeMEHHBIE BBOAUTH ¢ Momolpio komnoHneHta TEdit ¢ coorBert-
CTBYIOIIMM IOsICHEHHEM B BHje kKomroneHTa TLabel. CkansipHbIii pe3ynbTaT HY>KHO BBIBECTH B BHJIC
komroneHTa ExcelApplication B daitn Tabmuunoro mporeccopa Excel mnmu WordApplication B daiin
Word.

1. lan maccuB u3 k cuMBoIIoB. BeiBecTu B (haiisn TabmyHOTO Tporieccopa cHadana Bece UQpsI, BXO-
JSIIIMe B HETO, a 3aTeM BCE OCTaJIbHbIE CHMBOJIBI, COXPAHSSI IIPH 3TOM B3aMMHOE PACIIONIOKEHHE CUMBO-
JIOB B K&XJOW U3 3THX JIBYX I'PYIIIL

2. lan maccuB, comepxamuii oT 1 10 k cHMBOJIOB, 32 KOTOPHIM cleyeT Touka. Hamewarars 3TOT
TeKcT B ¢aitt Word B 00paTHOM HOpsKE.

3. Jan Hemrycroit maccuB u3 udp. Beieectn B haiin Excel nudpy, Hanbomee 9acTo BCTpeyaromnyocs
B 3TOM MaccHBe.

4. OTcopTUpOBaTh DIIEMEHTHI MaccuBa X 10 Bo3pacTaHuio. Pe3ynbraT Haneuarats B ¢aiin Excel.

5. DnemeHTHI MaccuBa X pacIojioXHUTh B 00paTHOM nopsiike. Pesynprar Haneyarats B ¢aitn Excel.

6. DnemeHTHl MaccuBa X IIMKIMYECKH CABUHYTH Ha kK TIO3WIMIA BieBo. Pe3ynpTar HamewyaraTs B (aiin
Excel.

7. DnemMeHTHl MaccuBa X IUKIMYECKHA CIBUHYTh Ha k TO3WMIMH BhpaBo. Pesynmprar HamewaraTh B
¢aiin Excel.

8. IIpeoOpazoBaTh MaccuB X 1O CIEAYIOIIEMY IIPABUITy: BCE OTPHUIIATEIbHBIE HIEMEHTHI MaccuBa Iie-
pPEHECTH B HAYaJlo, a BCE OCTAJIbHBIE — B KOHEI], COXPAHsI HCXOIHOE B3aUMHOE DPACIIOJIOKEHHE KakK cpe-
OU OTPULATEIbHBIX, TaK M CpeOu OCTANBHBIX 3JIeMEHTOB. Pe3ynbraT Haneuarats B aiin Excel.
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9. DNEeMEeHTHI KaXI0TO U3 MacCUBOB X | Y yNOps0YeHbI 0 HeyObIBaHUI0. OOBEINHUTD IIEMEHTHI
3THUX JIByX MAaCCHUBOB B OJIMH MacCUB Z TaK, YTOOBI OHM CHOBA OKa3aJINCh YIOPSYCHHBIMH IO HEyObIBa-
Huto. PesynpTar HaneuaraTh B paitn Excel.

10. {ar maccuB u3 4 cumBonoB. OnpenenuTb, CAMMETPHYCH JIU OH, T.€. YATAETCS JIM OH OJUHAKOBO
CJIeBa HAIlPaBO U ClpaBa HalleBO. Ecim cuMMeTpuyeH, To BIBECTH ero B (aiin Word.

11. Jano nBa maccuBa. HailTu HaumeHblllee Cpear TE€X JIEMEHTOB NEPBOTO MAaccHUBa, KOTOPBIE HE
BXOJISIT BO BTOpOi MaccuB. Hamewarars 3TH HauMeHbIHe yncia B ¢gaitn Word.

12. OmpenenuTh KOJIMYECTBO MHBEPCUI B 3TOM MaccuBe X (T.e. TaKUX IMap AJIEMEHTOB, B KOTOPBIX
OoJblIee YHCIIO HAXOAUTCS ClIeBa OT MEHbILEro: x{1}>x{j}! npu i<j). HameuaraTs 311 mapsl B Qaiii.

13.Jlan mMaccWB W3 CTPOYHBIX JATHHCKMX OykB. BwiBectu B ¢aitn Word sTotr MmaccuB B andaBur-
HOM TOpsiAKe Bce OyKBBI, KOTOPBIE BXOST B 3TOT TEKCT 10 OAHOMY pasy.

14. Briectu B (aitn Excel 3amanHbIii MaccuB M3 kK CUMBOJIOB, Y/aJHB U3 HEro MMOBTOPHBIC BXOXKIE-
HUS KQXKIOTO CHMBOJIA.

15. OnpenenuTs, CKOIBKO Pa3IMIHBIX CHMBOJIOB BXOIWT B 33JaHHBIN TEKCT (TEKCT BBoaUTCS B (haitm Word
Y OTKPBIBAETCSI IOCPEICTBOM COOTBETCTBYIOIIETO KOMITIOHEHTA), COZlepyKaIlinii He Oonee k CHMBOJIOB M OKaHYH-
BAIOIINICSI TOYKOH (B caM TEKCT TOYKa HE BXOJIHT).

MJIK 02.02

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

1. Jlanbl 1enple yucna m, n. Ecnu yncna He paBHbI, TO 3aMEHUTh KaKJ0€ U3 HUX OJHUM U
TEM K€ UM CJIOM, paBHbIM 6OJII>HICMy 13 UCXOJHBIX, a €CJIM paBHbI, TO 3aMCHUTb YHCJIa HYJIAMU.
2. [ToncunTaTh KOIMYECTBO OTPULIATEIBHBIX CPEIH YUCen a, b, .

3. [ToncunTaTh KOMMYECTBO LIEIBIX CPEIU YUCET a, b, C.

4. Onpenenuts, AeaUTENEM KaKUX Yucen a, b, ¢ ABiseTcs yucio k.

S. Yceyru TeneOHHON CEeTH OTUIAYMBAIOTCS TI0 CIIEAYIONMIEMY PaBUITY: 33 Pa3TOBOPHI 10 A

MHHYT B MecsIl — B py0., a pa3sroBopbl CBepX yCTAaHOBJIEHHOH HOPMBI OIUIQUMBAIOTCAU3 pacdyeTa
C py6. 3a munyTy. Hanmcare mporpamMmy, BBIYHCISIONIYIO IUIATy 32 TOJIH30BaHUE TEIS()OHOM
JUISl BBEICHHOTO BPEMEHHU Pa3rOBOPOB 32 MECSIIL.

6. ['py30Boii aBTOMOOMIIb BBIEXAJ U3 OJTHOTO rOpoJia B IPYyroi co ckopocthio v1 km/4. Ye-
pe3 t 4 B 3TOM jK€ HaIlpaBJIEHUH BbI€XaJl JIETKOBOM aBTOMOOMIIb CO CKOpOCThio V2 kM/4. Cocra-
BUTH TIPOTPAMMY, OIIPEACIISIONIYIO, JOTOHHUT JIM JIETKOBOW aBTOMOOWIIb TPY30BOii uepes tl 9 mo-
Clle CBOETO BBIE3/IA.

7. [lepepacnpenenuth 3Ha4eHUsI IEPEMEHHBIX X U Y TaK, YTOObI B X OKa3aJI0Ch OOJIbIIEE U3
ATHUX 3HAYEHMH, a B y — MEHBIIIEE.

8. Onpenenuts NpaBUIBHOCTH JaThl, BBEJEHHON ¢ KJIaBHaTyphl (uncio — ot 1 go 31, mecsn
— ot 1 10 12). Ecnu BBeZieHbI HEKOPPEKTHBIE TAHHBIE, TO COOOLIUTH 00 3TOM.

9. CocraBuTh MpOrpaMmy, OMPEIETSIONIYIO PE3YIbTaT TalaHus Ha POMAIITKE — «TFOOUT — HE
JTFOOUT», B3SB 32 UCXO/IHOE JAHHOE KOJIMYECTBO JIETIECTKOB N.

10.  HamucaTte mporpaMmy — MOJENb aHaIM3a MOXKAPHOIO JaTYMKa B MOMELIEHUH, KOTOpas

BBIBOAMUT coobieHue «llojkapoomnacHas cuTyalusy», €ciM TeMIepaTypa B KOMHaTe MpeBbICHIIA
60° C.

11.  Puc pacdacoBan B nBa makera. Macca nepBoro — t Kr, BToporo — n kr. CoctaBuTh npo-
rpaMMy, ONpEAENIONIYIO: a) KaKoil MakeT Tshkenee — MepBbI MM BTOPOIi; 0) Maccy Oosee Ts-
KEJIOTO TIaKeTa.

12.  Hamucatp nporpaMmy, KOTopasi aHaJIM3UPYeT JAaHHBIE O BO3PACTE U OTHOCHUT YelloBeKa K
OJTHOW M3 YETBHIPEX TPYIII: TOUIKOJIBHHK, YICHUK, paOOTHHK, MeHCHOHep. Bo3pacT BBoaMTCS €
KJIaBHATYPBHI.

13. CocraBuTh mOporpamMmy, ONpEAENAONlyl0, Mpoiiaer au  rpaduk  QyHKIHUH
y=ax’+b-x+c 4yepe3 3aJJaHHYI0 TOYKY ¢ KOOpAUHATamMu (m, n).
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14. K ¢unany konkypca mydmrero mo npodeccun «Crenuaiuct 3JIeKTPOHHOTo oducay ObutH
nomnyiueHsl Tpoe: MBanos, Ilerpos, Cunopos. CopeBHOBaHUS NPOXOAUIN B TpU Typa. MIBaHOB B
nepBoM Type Habpan ml Gamios, Bo BTopoMm — nl, B TpetbeM — pl. IlerpoB — m2, n2, p2 coot-
BeTcTBeHHO; CrmopoB — m3, n3, p3. CocTaBUTh mpOrpaMmy, OMpeAeIsIONIyi0, CKOJIbKO 0anioB
HaOpaJs1 MoOeTUTENb.

15.  HamucaThe nporpammy HaXOXAE€HUS CyMMbI OOJIBILIETO U MEHBILETO U3 TPEX YHUCET,

[TpakTuaeckast padborta Ne 2. Tema: "Oneparop Beioopa'.

1. Hamucaths nporpammy, KOTopas o HOMepy JHs HelelH (1eaoMy 4uciy ot 1 10 7) BelIaeT B
KauyeCTBE pe3yJIbTaTa KOJIMYECTBO YPOKOB B BAlllEM KJIACCE B ATOT JEHb.

2. Hanwucarb nporpamMmy, MO3BOJISIOLIYIO 110 OCTEAHEN Hudpe Ynciaa ONpeaeuTh MOCIEIHIOI0
u@py ero KBaapara.

3. CoctaBuTh mporpaMMy, KOTopas o 3aJlaHHbIM TOAY U HOMEpY Mecslia OomnpeeseT Koaude-
CTBO JHEU B 3TOM MecHIIE.

4. Jlns xaxnoi BBeaeHHOW UG psI (0 — 9) BEIBECTH COOTBETCTBYIOIIESE € HA3BaHUE HA aHTIIM-
ckowm s3bike (0 — zero, 1 — one, 1 —two,...).

5. CocraButh mporpammy, Kotopas 1o gaHHomy uuciy (1 — 12) BRIBOAUT Ha3BaHHE COOTBET-
CTBYIOILIETO €My MecsLa.

6. CocraBuUTh MpOrpamMmy, MO3BOJISIFOIIYIO MOJIYYUTh CIOBECHOE OMHMCAHUE ITKOIbHBIX OTMETOK
(1 — «10X0», 2 — «HEYOBIETBOPUTEIBHOY, 3 — «yIOBIETBOPUTEIBHO», 4 — «XOPOLIO», 5 —
«OTIUYHOE).

7. IlycTh ameMeHTaMu KpyTa SIBISIFOTCS paguyc (IEPBbIM 3JIEMEHT), TuaMeTp (BTOPOM 3J1EMEHT)
U JUIMHA OKPY)XHOCTH (TpeTuil snmemeHT). CocTaBUTh Iporpammy, KOTopas Mo HOMepy dJe-
MEHTa 3ampaliuBaia Obl €ro COOTBETCTBYIOIEE 3HAYEHHUE U BbIUMCIIsUIA OBl IUIOIIA b KpyTa.

8. IlycTp nyeMeHTaMu IPSIMOYTOJILHOTO PAaBHOOEAPEHHOTO TPEYroJbHUKA SBISAIOTCS: 1) KaTeT
a; 2) runoTenysa b, 3) BbicoTa h, omymieHHas U3 BEPIIUHBI IPSIMOTO yIiia HA THIIOTEHY3Y; 4)
mwiomans S. CocTaBUTh NPOrpaMMy, KOTOpasi MO 3aJJaHHOMY HOMEPY U 3HAUEHUIO COOTBET-
CTBYIOILIETO JIEMEHTA BhIUMCIIsUIA Obl 3HAYEHHE BCEX OCTAJIbHBIX 3JIEMEHTOB TPEYrOJIbHUKA.

9. Hamwmcartp mporpaMMmy, KOTOpasi 10 HOMEPY Mecslla BbIaeT Ha3BaHUE CJIEAYIOUIETr0 3a HUM

mecsina (mpu t = 1 momygaem deBpais, 4 — Maii U T.11.).

Hanucats nporpammy, kotopas Obl 10 BBEIGHHOMY HOMepY BpemeHu roaa (1 — 3uma, 2 —

BECHA, 3 — JIeTo, 4 — OCEHb) BbIJJaBajla COOTBETCTBYIOLME ITOMY BPEMEHU I'ojla MECSIbI, KO-

JIMYECTBO THEN B KaXJI0M U3 MECSIIEB.

B craposimonckoM kaneHnape Obla NpUHAT 12-neTHUN nMKI. [0kl BHYTpU LMKJIA HOCWIH

Ha3BaHUS KUBOTHBIX: KPbICHI, KOPOBBI, TUTPa, 3aiilla, APaKOHA, 3MEH, JIOIAH, OBIbI, 00e3b-

SIHbI, KypHUIIbl, cO0aKM ¥ cBUHBU. Hamucars nporpammy, KoTopasi BBOAUT HOMEP HEKOTOPOIO

rojia ¥ mevyaTaeT ero Ha3BaHHE MO cTaposimoHcKoMy Kanennaapro. (CmpaBka: 1996 r. — rog

Kprichl — Hauaao ouepeHoro IUKIiIa. )

s nenoro yncna k; ot 1 10 99 Hanedatats ¢pazy «MHe k ner», yauTsiBas Npu 3TOM, 4TO

IIPU HEKOTOPBIX 3HAYEHUSX K CIIOBO «IeT» Ha/lo 3aMEHUTh Ha CIOBO «TOA» WIH «TOAa».

Hampuwmep, 11 ner, 22 roga, 51 rox.

Hanucate nporpammy, kotopasi Obl 110 BBEJIEHHOMY HOMEpY e€IuHUIbI u3mepenus (1 — ne-

LUMETp, 2 — KUJIOMETp, 3 — MeTp, 4 — MIUIJTUMETP, 5 — CAaHTUMETP) U JUIMHE oTpe3Ka L Bbiia-

Bajia Obl COOTBETCTBYIOIIEE 3HAUEHUE JITTMHBI OTPE3Ka B METpaXx.

Hanucatps nporpammy, kotopast mo BBoAUMOMY uuciay oT 1 1o 11 (Homepy kiacca) BbliaeT

cootBercTByMoIIee coobmenune «lIpuser, k—kmaccuuxk». Hanpumep, ecnu k = 1, «lIpuser,

NEePBOKIACCHUKY; eciu k = 4, «I[IpuBeT, 4eTBEepOKIACCHUK.

Hanucats nporpammy, KoTopast o BBE€IGHHOMY 4uciay oT 1 g0 12 (HoMepy mecsia) BblAaeT

BCE IIPUXOASIIMECS HA 3TOT MECSI] MPa3IHUYHbIE JHU (HAaIpUMeEp, €CJIM BBEIEHO Yucio 1, To

JOJKHO TosryuuThes 1 ssuBapst — HoBwlid rof, 7 sstHBapst — PoxxaecTso).

Hano narypanbHoe uucio N. Eciu oHo nenutcst Ha 4, BeIBecTH Ha 9kpaH oTBeT N=4k (t1e k

— COOTBETCTBYIOIIEE YACTHOE); €CIIM OCTaTOK OT AeyieHust Ha 4 paBeH 1, To N=4k+1; ecnu

10

11

12

13

14

15

16
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OCTaTOK OT jAelieHust Ha 4 paBeH 2, To N=4k+2; eciii oCTaToK OT JAelieHus Ha 4 paBeH 3, TO
N=4k+3. Hanpumep, 12 =4*3,22 =4*5 + 2.

17. ImeeTcst mpoHYMEpOBaHHBIN CIMCOK AeTayiel: 1) mypyn, 2) raiika, 3) BUHT, 4) TBO3/b, 5)
6oxt. CocTaBUTH MPOrpamMMy, KOTOpasi 10 HOMEPY JeTall BEIBOJUT Ha SKpaH €e Ha3BaHHE.

10.

11.

12.

13.

14.

15.

16.

17.

[Ipaktrueckas padota Ne 3. Tema: "Omnepartops! 1ukiia".

Jansr momoxkurensHeie yrcia A 1 B (A > B). Ha orpeske mmmHBI A pa3MericHO0 MaKCHMAaIbHO
BO3MOXKHOE KOJIMYECTBO OTPE3KOB JIMHBI B (0e3 Hanoxenunit). He ncnons3yst onepamnum yMHOXKe-
HUS U JICJICHUS, HAWTH JUTUHY HE3aHITON YacTH OTpe3ka A.

Jansr omoxkurensHeie yrcia A 1 B (A > B). Ha orpeske mmmHBI A pa3MericHo MaKCHMAaIbHO
BO3MOXKHOE KOJIMYECTBO OTPE3KOB JIMHBEI B (0e3 Hanoxennit). He ncnonp3yst onepamnum yMHOXKe-
HUS U JISIICHUS, HAWTU KOJIMYECTBO OTPE3KOB B, pa3meieHHbIX Ha oTpe3ke A.

Jans! 1iensie mosoxkutenbabie uncaa N u K. Mcnosnb3yst TOBKO ONepanuy CIOKEHUS U BBIYHTA-
HUs, HATH YacTHOE OT AeneHus Haueno N Ha K, a Takke 0CcTaTOK OT 3TOro EJICHUS.

Hano nemoe gncio N (> 0), sBistroreecss HEKOTOPOH cTereHpro uncia 2: . Haiitu menoe umncio K —
MOKa3aTellb 3TOW CTETICHHU.

Jlano memnoe ancio N (> 0). Haiitu aBoiinoii dpaxropuan N: Nif = N-(N—2)- (N —4) ... (mocnex-
HUW COMHOXHUTENb paBeH 2, ecnu N — yeTHoe, U 1, ecmu N — HedeTtHOe). UTOOBI M30€kKaTh 1eio-
YHCJICHHOI'O MEPEIIOJITHCHNA, BBIYHUCIATE 3TO MPOMU3BEACHNUE C ITIOMOIIBIO BCHICCTBGHHOP'I IIEPEMCH-
HOM Y BBIBECTH €I'0 KaK BEIIECTBEHHOE YHCIIO.

Hano nenoe uncio N (> 0). Haiftu HanMmeHbIIee 1enoe MoIokuTeNnbHoe yrcio K, kBagpar KoTo-

2
poro npesocxoaut N: K > N. ®ynkuuro ussneuenus kpaapaTHoro KopHs He MCHOJIb30BaTh.
Hano nenoe gucno N (> 0). Haiitu Hanbomnpiiee nenoe grcno K, KBaapaT KOTOPOro He MPEeBOCXO-

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

3K

PaBEHCTBO > N.
Hano nenoe uncio N (> 1). Haittu Hanbomnkinee nenoe gyrcino K, mpu KOTOPOM BBITIOHSETCS HE-

3K
PaBEHCTBO <N.
Hano nenoe uncino N (> 1). BeiBectn HanMeHblee U3 MeNbIx yrcen K, s KoTopeix cymMMa 1
+ 2+ ... + K Oyner Gonbiie nim paBHa N, ¥ camy 3Ty CyMMY.
Hano nenoe yrcno N (> 1). BeiBecTrn Hanbomblnee U3 HeNbix yncen K, i1 KoTopelx cymMMa 1

+ 2+ ... + K Oyner Menble uiu paBHa N, 1 caMmy 3Ty CyMMY.

Havaneneriii Bxirag B 6anke paBeH 1000 py6. Uepes kaxkIblil MecsIl pa3Mep BKIIaJa YBEITHUNBAETCS
Ha P mporienToB ot nMeromeiicst cymmel (P — BemmectBenHoe uucio, 0 < P < 25). [1o nanaomy P
OTIpEICITNTh, YepPEe3 CKOIBKO MecAIeB pazMep Bkiana mpeBbicuT 1100 py0., ¥ BRIBECTH HaHIECHHOE
KonngecTBo MecaLeB K (11e7oe yucio) 1 uToroBslil pa3mep BKiIaga S (BELIECTBEHHOE YHCIIO).
CriopTcMeH-TBDKHUK Havyall TPEHUPOBKH, poOekaB B NepBbiid 1eHb 10 kM. Kaxpiii cnemyrommii
JIeHb OH YBEIIMYMBAJ JJIHHY nipobera Ha P mporentoB ot npobera npensiaymiero nas (P — Bemre-
crBeHHoe, 0 < P < 50). Ilo nannomy P onpenenuts, mocie Kakoro JHS CyMMapHBIA MPOOET JIBIK-
HUKa 3a Bce AHU npeBbicuT 200 KM, U BBIBECTH HaiieHHOe KoiandyecTBO qHer K (uenoe) u cymmap-
HBIH po0er S (BemecTBEeHHOE YNCIIO).

Hano nenoe uncno N (> 0). Mcnonb3ys onepauuy AeneHus HaLeno U B3STHA OCTaTKa OT JeJICHHS,
BBIBECTH BCE €ro HU(PHI, HAYMHAS C CAaMOM MPaBoi (pa3psiia eIUHHMLI).

Hano nienoe gucio N (> 0). Mcons3yst onepariu AeISHNs HAIEIO U B3SATHS OCTaTKa OT JICJICHUS,
HaWTH KOJMYECTBO U CYMMY €ro Iudp.

Hano nenoe uncno N (> 0). Mcnonb3ys onepauuu AeneHus HaLeno U B3STHA OCTaTKa OT JeJICHHS,
HaWTH YUCIIO, MTOJIy4eHHOE IIPY IPOYTEHUH uncia N crpaBa HaJleBo.

Hano nemoe uncio N (> 0). C moMoIIpio oniepanuii JEICHIs HAIeJIO U B3STHS OCTaTKa OT JICIICHUS
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OTIpeNeNInTh, UIMEETCsI JIH B 3anucy uncia N mudpa «2». Ecnu umeercs, To BeiBectu True, ecnu HET
— BeiBecTH False.

18. Hano memoe gncio N (> 0). C moMomipio onepanuyii AeICHHS HaIeI0 U B3SATHS OCTaTKa OT JEICHUS
OTIPEIENTUTh, UMEIOTCS I B 3armucH yncia N HedeTHble udpbl. Ecin nmerores, To BeiBecTH True,
ecnu HeT — BeIBecTH False.

19. Hano nemoe unciio N (> 1). Ecii OHO SBJISIETCS MPOCTHIM, TO €CTh HE HMEET IMOJIOKUTEIHHBIX Je-
nuTened, kpome 1 u camoro ceds, To BeIBecTH True, mHade BeiBecTH False.

20. [lanb! nensie nonoxutensHele uncna A u B. Haiitn nx Hanbonpmmii o0mmit aeaurens (HOM), uc-
nonb3ys anroput™ Esknmuna: HOJ(A, B) = HOJI(B, A mod B), ecnu B # 0; HOJ(A, 0) = A, e
«mod» 0003HaYaET OTepannio B3STHS OCTaTKa OT JEICHUSI.

IMpaktryeckas pabora Ne 4. "[IporpammupoBaHre MacCUBOB'.

1. B ogHoMepHOM MaccuBe, COCTOSIIEM M3 NBEIIECTBEHHBIX AJIEMEHTOB, BRIUUCIUTE: 1) cymMMy OT-
pHUIIATETHHBIX 2JIEMEHTOB MAaCcCHBA; 2) MPOU3BEICHNE HIIEMEHTOB MAaCCHBa, PACTIONOKEHHBIX MEXIY MaK-
CUMAaJIbHBIM 1 MUHUMAJIFHBIM dJIEMEHTAMH. Y TIOPSIIOYUTH 3JIEMEHTHI MacCHBa 110 BO3PaCTaHHIO.

2. B onHOoMepHOM MaccuBe, COCTOSIIEM M3 NBEIICCTBEHHBIX JIEMEHTOB, BEIUUCIUTE: 1) cymMMy mo-
JIOKUTENBHBIX JIEMEHTOB MAacCHBa; 2)IIPON3BECHIE JIEMEHTOB MacCHBa, PACIIOIOKEHHBIX MEXIYy MaK-
CHUMAJIBHBIM 110 MOZYJII0 M1 MHUHUMANBHBIM, HO MOAYJIO 3J€MEHTaMHU. Y IOPAJOYNTh JIE€MEHTH MacCHBa
1o yOBIBaHUIO.

3. B ogHOMepHOM MaccuBe, COCTOSIIIEM M3 NIIENBIX JIIEMEHTOB, BRIYUCIUTE: 1) MPOU3BEACHHUE dJIe-
MEHTOB MacCHBa C YeTHBIMH HOMEPaMI; 2) CYMMY JJIEMEHTOB MacCHBa, PACIOIOKEHHBIX MEXAY MEPBBIM
U TIOCIIC/IHUM HYJIEBBIMU 3j1eMeHTaMu. [IpeoOpa3oBaTh MaccuB TakuM 00pa3oM, YTOOBI CHavYala pacrosa-
TaJINCh BCE MOJIOKUTEIBHBIC JIEMEHTHI, a IOTOM — BCE OTPHIIATENbHEIE (3JIEMEHTHI, paBHbIe (), CAUTATH
TTOJIOKUTECITEHBIMU).

4. B omHOoMepHOM MaccuBe, COCTOSIIEM M3 NBEIIECTBEHHBIX JJIIEMEHTOB, BBIYUCIUTH: 1) cymMmy
3JIEMEHTOB MAacCHBa C HEYETHHIMH HOMEpaMu; 2) CyMMY 3JIEMEHTOB MAaCCHUBA, PACIIOIOXKEHHBIX MEXKITY
MIEPBBIM U TMOCIEAHUM OTPUIATENbHBIMH dJeMeHTaMu. CXaTh MacCHB, YAAlUB W3 HETO BCE DIIEMEHTHI,
MOJIyJIb KOTOPBIX He TpeBbimaeT 1. OcBoOOAMBINKECS B KOHIIE MACCHBA AIIEMEHTHI 3aIlTOTHUTH HYIISIMHU.

S. B ogHOMEpHOM MaccHBeE, COCTOSAIIEM M3 NBEIISCTBCHHBIX 3JICMEHTOB, BBIYUCIUTD: 1) MUHUMAIIb-
HBII DJIGMEHT MacCHBa; 2) CYMMY DJIEMEHTOB MAacCHBA, PACIIOJIOKEHHBIX MEXIY MEPBBIM U MOCIECTHIM
MOJIOKUTENEHBIMHE d1eMeHTamu. [IpeoOpa3oBaTs MaccuB TakuM 00pa3oM, YTOOBI CHaYaIa Pacloiaraiuch
BCE DJIECMEHTHI, paBHBIC HYIIIO, a TOTOM — BCE OCTAJIbHBIEC.

6. B onHomMepHOM MaccuBe, COCTOSIIEM U3 NUENBIX 3JIEMEHTOB, BHIYUCIUTD: 1) HOMEp MakCUMallb-
HOTO DJIEMEHTa MacCHBa; 2) MPOU3BEICHUE DIIEMEHTOB MAacCHBA, PACIIONIOKEHHBIX MEXKy TIEPBBIM U BTO-
pBIM HYIIEBEIMH 37eMeHTaMu. [IpeoOpa3oBaTh MaccHB TakuM 0Opa3oM, 4TOOBI B TIEPBOI €0 IMOJIOBHHE
pacroJiarajiuch JIEMEHTHI, CTOSIBIIINE B HEUCTHBIX MO3UIIMAX, & BO BTOPOU MOJIOBUHE — 3JIEMEHTHI, CTO-
SIBILIAE B YETHBIX MMO3UITUSIX.

7. B omHOMeEpHOM MaccuBe, COCTOSINEM M3 NBEIIECTBEHHBIX 3JIEMEHTOB, BEIYHCIHTE: 1) HOMEp MU-
HUMAJILHOTO AJIEMEHTAa MacCHBa; 2) CyMMY 3JIEMEHTOB MaCcCHUBA, PACIIONIOKEHHBIX MEXKIY MEPBBIM U BTO-
pPBIM OTPHIIATEILHBIMU 3jieMeHTaMu. [IpeoOpa3oBaTh MacCUB TaKUM 00Opa30M, uTOOBI CHavaja pacrona-
TaJIACh BCE 3JIEMEHTHI, MOIyJIb KOTOPBIX HE MPEBHIMIAET 1, a TOTOM — BCE OCTaJIbHEIE.

8. B omHOMEpHOM MaccuBe, COCTOSIIEM W3 NBEIIECTBEHHBIX JJIEMEHTOB, BBIYHCIHUTH: 1) MakcH-
MaJBHBIN 110 MOYITIO JIEMEHT MACCHBa; 2) CYMMY 3JIEMEHTOB MACCHBA, PACTIOIOKEHHBIX MEXIY TIEPBHIM
Y BTOPBIM TOJIOKUTENFHBIMU 35eMeHTaMu. [Ipeobpa3oBarh MaccuB TakuM 00pa3oM, YTOOBI AJIIEMEHTHI,
paBHBIE HYJIIO, PACTIOJIAraINCh TIOCTE BCEX OCTABHBIX.

9. B omHOMEpHOM MaccuBe, COCTOSIIIEM K3 NIIENBIX 3JIEMEHTOB, BRIUMCIUTH: 1) MUHUMAIIBHBIN 110
MOJYJIIO DJIEMEHT MAacCHBa; 2) CyMMy MOJYJIEH 3JIEMEHTOB MAacCHBa, PACIONIOXKEHHBIX IOCIE MEPBOTO
aJIeMeHTa, paBHOTO HyIto. [IpeoOpa3oBaTk MaccuB TakuM 00pa3oM, 4TOOBI B TIEPBOM €T0 MOJIOBHHE pac-
MOJIATAIMCH 3JIEMEHTHI, CTOSIBIIIFE B UETHBIX MO3UIINAX, & BO BTOPO MOJIOBUHE — JJIEMEHTHI, CTOSIBIIINE B
HEYETHBIX TO3UIIUAX.

10. B omHOMEpHOM MaccuBe, COCTOSINEM M3 NBEIIECTBEHHBIX 3JIEMEHTOB, BEIYHUCIHTE: 1) HOMEp MU-
HUMAJIBHOTO 110 MOJYJIIO 3JIEMEHTAa MacCHBa; 2) CyMMY MOJIYJIEH 3JIEMEHTOB MAacCHBa, PACIIONIOKEHHBIX
MOCJIe TIEPBOTO OTPHIIATEIHLHOTO 3ieMeHTa. C)KaTh MacCHB, yIaduB M3 HETO BCE DJIEMEHTHI, BEIMYHMHA
KOTOPBIX HAXOAUTCS B HHTepBatie [a,b]. OcBOOOUBIIMECS B KOHIIE MACCUBA JIEMEHTHI 3aII0OTHUTh HYJIS-
MHU.

11. B omHOMEpHOM MaccHBe, COCTOSIIEM M3 NBEIIECTBEHHBIX DJIEMEHTOB, BEIYUCIIUTE: 1) HOMEp MaK-
CHMaJILHOTO 10 MOJYJTIO DJIEMEHTA MAacCUBa; 2) CYMMY DJIEMEHTOB MAaCCHBA, PACIIOIOKEHHBIX TIOCTIE TIep-
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BOTO TOJIOKUTEILHOTO 3eMeHTa. [IpeobpazoBaTh MaccuB TakuM 00pa3oM, YTOOBI CHavaja pacroiiara-
JIUCH BCE AJIEMEHTHI, 11eJIasi 4aCTh KOTOPBIX JIGKUT B UHTEpBaje [a,b], a MOTOM — BCe OCTabHEIC.

12. B omHOMEpHOM MaccuBe, COCTOSIIIEM M3 N BEIIECTBEHHBIX JJIEMEHTOB, BRIYMCINTD: 1) KOIHUe-
CTBO DJIEMEHTOB MacCHBa, JISKAIIUX B JHana3oHe oT A 70 B; 2) cymMmy 21eMeHTOB MaccuBa, pacroio-
JKEHHBIX IOCJIE MaKCHUMAaJILHOTO JJICMEHTA. YTOPSAOYUTH 3JIEMEHTHl MacCHUBa MO yOBIBAHHIO MOJYJICH
3IIEMEHTOB.

13. B omHOMEepHOM MaccuBe, COCTOSAIIEM M3 NBEMIECTBEHHBIX AJIEMEHTOB, BEIYHCIINTD: 1) KOIMYECTBO
3JIEMEHTOB MaccuBa, paBHBIX (; 2) CyMMy 3JIEMEHTOB MacCHBa, PACIOJIO0XKEHHBIX MOCIE MUHUMAIbHOTO
3JIEMEHTa. Y IOPSI0YUTh JIEMEHTHI MACCHBA 10 BO3PACTAHUIO MOTYJICH 3JIEMEHTOB.

14. B omHOMepHOM MaccuBe, COCTOSIIEM M3 NBEMIECTBEHHBIX AJIEMEHTOB, BEIYHCIINTD: 1) KOIMYECTBO
3JIEMEHTOB MaccuBa, Oonbimx C; 2) MPOU3BEICHUE 3JICMEHTOB MACCHBA, PACIIOJIOXKEHHBIX ITOCIIC MaKCH-
MaJILHOTO 10 MOAYIo 31eMeHTta. [IpeoOpasoBath MaccHB TakuM 0Opa3oM, 4TOOBI CHadaia pacrojara-
JMCh BCE OTPHIATEIBHBIC JIEMEHTHI, a MOTOM — BCE IMOJIOXHUTENbHBIC (3JIeMEHTHI, paBHble 0, CUNTATH
TTOJIOKUTEITEHBIMU).

IMpaktuueckas pabora Ne 5. "Pexypcus".
1. Onmcatb peKypCHBHBII alrOPUTM, OCYIIECTBIISIOIININ MEPEBOJ] HATYPAIbHOTO YHCIa W3 OJHOU

CHUCTEMBI CUUCIICHUS B IPYTYIO.

2. 3aaHa MoCleI0BaTeIbHOCTh HATYPAIbHBIX YHcel. TpedyeTcst OonpeaeuTh KOJHYeCTBO Nap B3a-
HUMHO MPOCTHIX YHCEN B 3TOU TOCIICOBATECIHHOCTH.

3. Jlano HatypanbHoe unciio. COCTaBUTh PEKYPCUBHYIO TPOLICAYPY BbIBOAA HA 3KpaH MU(p 3a1aH-
HOT'0 HAaTypPaJIbHOTO YHUCIIA, ONPEICIIUTh KOJUIECTBO U CYMMY €ro Iudp.

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

5. Onucath peKypCUBHYIO JIOTHUECKYIO (PyHKIMIO Simm(s,i,j), TPOBEPSIOIIYIO, SBISCTCS JIA CUM-
METPUYHOMN YaCTh CTPOKH S, HAUMHAIOIAACS 1-M M KOHYAIOIIASCS j-M €€ JIEMEHTaMHU.

6. Onwucatrp pexypcuBHyo ¢yHknuto DigitCount(S) menoro Tuma, KOTopas HaXOJHUT KOJIHYECTBO
udp B CTPOKE S, HE UCIOJIB3YS onieparop Iukia. C MOMOIIBIO 3TOM (PYHKIIUK HAWTH KOJUYEeCTBO Udp B

Ka)kJ10M U3 MATH JIaHHBIX CTPOK.

7. HaHo HaTypasibHOE unciio n. Beruncnurb
8. 1 x2+2x3+3x4+...+(n-1)Xn.
9. Haiitu 3Ha4€HNE CIENYIOIETO BEIPAYKEHUS:
1
|
1+ _
1
3+ 1
5+
101+ €L
10. 103
11. Jano neiictBuTenbHOe Ynciao X=0. BeraucianTe
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X

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 pexkypceuto npu n=5, 10 (n — KoJIM4ecTBO WIEHOB NOCIEI0BATEIbHOCTH:

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 oamHmy: «Mmeetcst 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 mepeMecTUTh Bce AUCKHU Ha CTep KeHb B, cOXpaHsasa uX MOpSAA0K PacloNoKeHus
(mucK ¢ OONBLINM PayCOM HAXOAUTCS HUKE))»

MJK 02.03

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

3amaua 1
Omneparop CBs3H OKa3bIBaeT 2 BUJA YCIYT:

1. IlpenocraBnenue ogHOM JIUHUU TeaePoHHOH ceTu obmiero noas3oBanus (TCOII) u Tpéx
auHui dposoit ces3u (LC);

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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CeTH CBSI3M M 3KCILTyaTHPyeMOe 000PYAOBaHHE HAKIIAIBIBACT CICAYIONINE OrPaHHYCHHSI
Ha KOJIMYCCTBO HUCIOJIb3YCMBbIX JIMHUH CBSA3U:

TCOII <300

nc <120

TCOII+2*11C < 380

Ornpenenuts ONTUMAIBHOE COOTHOILIEHHE Yyciayr 1 W 2, KOTOpbIE OmepaTop JIOJDKEH
IPEOCTABIIATH JIJIS TOJIYUEHHSI MAKCUMAIIbHOU BBIPYYKH.

3agayva 2]1y1s1 U3roToBICHUA 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 cobupaeTcs OpraHu30BaTh B CIEIYIOIIEM KBapTaje BBITYCK HOBBIX M3JeNui 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 Mecsua noa 40% rogossix. MHdopmaiys 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 3a7a4d JIMHEHHOTO POrpaMMHUpPO-
BaHMS K OCHOBHOM 3a/1aue€ JMHEHHOTO IPOrPAMMHUPOBAHMSI»

[IpuBecTHr 3aga4 K OCHOBHOM 3aJa4€ JIMHEWHOTO MPOrpaMMHUPOBAHUS.

3anaua 1.J{ns U3roToBiaeHUs NPOAYKIMH ABYX BUJIOB A U B npeanpusitue pacxogyer pe-
CYpChI, a OT peaju3alliy BBINTYIIEHHOW NMPOAYKUMH Hojy4yaeT goxon. MHdopmamus o Hopmax
3aTpaT pecypcoB Ha OJAHO U3JIETHUE, 3alacax pacXoAyEeMbIX PECYpCOB U LEH U3 pUBEACHA
B TabnuIe.

3agaua?.

®upma codupaeTcsi OpraHu30BaTh B CIEAYIOIEM KBapTalle BHITYCK HOBBIX U3J€IUN A U
B. Ona pacrnonaraer He0OXOJUMBIM CHIPHEM U 00OPYIOBAHHEM M MOXKET MPUBJIEYb PabOYUX 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 TaKkkKe IeHax u3aenuil A u B npusenena B tabnuie. Llenbro op-
TaHHW3aIUH BBIITYCKA MPOAYKIUHU SBISETCS MOTYyYSHHE MaKCUMATbHOW CyMMapHOM MPUOBLIH.

IIpakTHyeckas padora. «PemieHne npocTeHINX OJHOKPUTEPHATIBHBIX 3a/1a4 rpaduye-
CKHUM METOJIOM.

Pemnth rpadguueckum METOA0M 3a1a4y IPOTrpaMMUPOBAHHUSL.

3anmava 1..Jlng M3rotoBieHUs NpOAYKIMM ABYX BUAOB A u B mpeanpusitue pacxomyet
pecypcehl, a OT peaau3aliy BITYLIEHHON MPOAYKIIUN NoidydaeT qoxon. MHpopmanus o Hopmax
3aTpaT PecypcoB Ha OJJHO U3JENHeE, 3alacax pacXoAyeMbIX PECYpPCOB M LIEH WU3JEIHi IpuBeieHa
B Ta0nuIe.

3amgauga?.

®dupma cobupaercs OpraH1u30BaTh B CIEAYIOIIEM KBapTaje BBIIYCK HOBBIX M3JENUN A U
B. Ona pacrnonaraer He0OXOJUMBIM CHIPHEM U 00OPYJOBAaHHEM U MOXKET MPUBJIEYb padounx Ha
YCIIOBHSX 10YAcOBOM omuiaTel. [l oruiatel UX Tpyaa Gpupma MOXKET MOJYyYUTh B OaHKE KPEIUT
Ha Tpu Mecsna nmoa 40% romoseix. MHGOpManus 0 HOpMax 3aTpar pecypcoB, HAIMYHBIX 00be-
Max ChIpbsi M 00OPYAOBaHUS, a TaKKe IeHax u3aennii A u B npusenena B Tabnuue. Llensio op-
TraHU3alUH BBITyCKa MPOAYKLUH SBJISETCS MOTYyYeHHEe MaKCUMAJIbHOM CyMMapHOM NMpUOBLIH.

Pemuts rpaduueckum METOI0M 3a/1a4y MPOrpaMMUPOBAHHUSL.
3amaga 1..Jlyg M3roToBieHUs NPOAYKLIMH ABYX BHJIOB A M B mpenmpustue pacxonyer
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pPECyYpChl, a OT pearu3alii BRIMYIICHHON MPOAYKIUU MOIyvaeT Jgoxo. MupopManus o HopMax
3aTpaT pecypcoB Ha OJHO U3JENHE, 3amacax pacXoAyeMbIX PECYPCOB U IIEH U3JCHi pUBeIeHa
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
YCIIOBHUSAX IMOYACOBOM OIUIaThl. J[J1s OIiaTel HX TpyJaa GUpMa MOXKET MOJIYYUTh B OaHKE KPEIUT
Ha Tpu Mecsna noj 40% romoBeix. MHGOpManus 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 MOTYYCHHE MAKCUMATBbHOW CYMMAapHOM MPUOBLIH.

IIpakTuyeckas padora«PemeHne NpoCcTeHINX OJTHOKPUTEPHUAIBHBIX 3a/1a4 CHUMILICKC-
METOJIOM.

3amava 1..J1)1s1 M3rOTOBJICHUS MPOAYKIMU JBYX BHUAOB A W B mpemmpustue pacxomyer
peCypChl, a OT peann3alii BBINYIICHHON MPOAYKIUHU MOIyvaeT goxo. MHpopManus o HopMax
3aTpaT PecypcoB Ha OJHO U3JIENHE, 3amacax pacXoAyeMbIX PECypCOB U LIEH H3CIUN MPUBEICHA
B Ta0IHUILE.

3amaua?l.

®dupma cobupaeTcsi OpraHu30BaTh B CICAYIOIIEM KBapTalie BBITYCK HOBBIX M3JCIUN A H
B. OHa pacnosiaraer HeoOXOAMMBIM ChIPbEM U 000PYAOBAaHHUEM M MOXKET IIPUBJICYh PaOOUYUX Ha
YCIOBHUAX IMOYACOBOM OmuIaThl. J{Jis omiaTel MX Tpyaa ¢pupMa MOXKET MOJIYYUTh B OaHKE KPEIUT
Ha Tpu Mecsna noj 40% romoBeix. MHGoOpMaLus 0 HOpMax 3aTpaT peCypcoB, HAIMYHBIX 00bE-
MaX ChIpbs M 000pYIOBaHUsA, a TAKXKE IIeHaX u3aeanii A u B npuBeneHa B Tabmuie. Llenbro op-
TaHW3aIUH BBITYCKA MPOAYKIIUHU SBIISETCS MOTy4YeHUE MAKCUMAIIBHON CyMMapHOH PHUOBLITH.

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

3anaval.
Pemute 3amauy JIII, Halias HavyanbHBIA ONOPHBIA IJIaH METOJOM HCKYCCTBEHHOro 0Oasmca.
OmnpenennM MakcuManbHOe 3HadeHue meneBoit GyHkuuu F(X) = 3X;- 2X, - Xs IPU CIEAYIOMNX YCIOBHAX:

2X1 + X, + X3+ X4+ 3X5=5
3X| + 2)(“7 - Xy + 6Xs:7
X - X3+ 2X4 + X5=2
3amaya 2.
3agaua 2. Pemmuth 3agauy JIMHEHHOTO MPOrpaMMUPOBAHUS CHMILJICKC-
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 KaXXa0ro BrUJa.

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

I 3.5 7 4,2 1400

I 4 5 8 2000

W

[IpuObuTE OT €11. po/I. 1 3

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

Onpezlem/m, CTATyC KaXXA0T0 BUJia ChIPbA U €0 YACIbHYIO HEHHOCTD.

3. OHpeIIe.HI/ITL MaKCHMaJIbHEIN HUHTEpBaJI U3MEHCHHS 3al1aCOB KaKI0I'0 BHU/Ja CbIPbA, B IIPEACTIaX KOTOPOI0 CTPYKTypa
OIITUMAJILHOTO IJIaHa, T.€. HOMCHKJIATypa BBIITYCKa, HC U3MCHUTCH.
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4. OnpenenuTb KOIMYIECTBO BBITYCKAeMOH MPOTYKIUH U MPUOBLIb OT BBITYCKA MPH yBETMUEHUH 3ar1aca OJHOTO U3 Jie-
() MIUTHBIX BUIOB CHIPBS 10 MAaKCHMaJIbHO BO3MOXHOH (B Ipeenax JaHHOH HOMEHKJIATYpHI BEITYCKa) BEJTMYUHEL.

5. OmpenenuTs HHTEPBAIBI H3MEHEHUS IIPHOBUTH OT €AWHHUIIBI IPOIYKIMU KaXKIOTO BUJIA, TIPH KOTOPHIX HOJyYEHHBIH OT-
THUMAJIbHBIN T71aH HE U3MEHHTCSL.

IIpakTHyeckas padora. «Haxoxaenrue HadaaIbHOTO peicHuA TpaHCHOpTHOﬁ 3aga4u METO-
JOM CEBEPO-3aIllagHOro yrijia.»

3amgaga 1.113 Tpex XONOOWIBHHUKOB A;, i=1..3, BMEIIAIONMX MOPOKEHHYIO PBHIOY B KOJIMYECTBAxX a; T, HEOOXOIUMO IT0-
CJICTHIOIO IOCTAaBUTD B IATh Mara3uHoB B;, j=1..5 B komuyecTBax b; T. CTOUMOCTH MepeBO3KU 1T PhIOBI N3 XOJIOIMIbHUKA 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 TpaHCHOpTHOfI 3aJa4u METOJOM CEBEPO-3araiHOro yria.

3ananne 2. HaliT mepBOHAYaIbHBIN OITOPHBIN IJIAH .

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

IIpakTuyeckas padora. «HaxoxaeHne Ha4yaJIbHOTO PEIICHUsI TPAHCTIOPTHOM 3a]a4 METO-
JIOM MUHUMAaJIbHOW CTOUMOCTH.»

3amaua 1.M3 Tpex XOMOIUIBHUKOB Aj, 1=1..3, BMEIAOINUX MOPOKEHHYIO PHIOY B KOJIH-
4ecTBax a; T, HE0OXOAUMO MOCIEIHIO JOCTaBUTh B MATh MarasuHoB Bj, j=1..5 B konuuecTBax
b; T. CToumMocTH 1epeBo3KH 1T pBIOBI U3 XONOMMIBHUKA A; B MarasuH B; 3aaHel B BUJie MaT-
pHIIBI Gii» 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 A;, i=1..3, BMEIIAOIMMX MOPOKECHHYIO PHIOY B KOJIH-
4ecTBax a; T, HEOOXOAUMO IMOCIEIHIOI TOCTABUTh B IIATh Mara3uHoB Bj, j=1..5 B konudecTBax
b; . CroumocTH nepeBo3kH 1T pbIObl U3 XOJOAMIbHUKA A; B MarasuH Bj3agaHbl B Buje Mart-
pHIIBI Gij, 3x3.
Hamucate MaTeMaTHYECKYI0 MOJIENb 33J1a4d U CIUIAHUPOBAThH MEPEBO3KU TaK, YTOOBI UX 00-
11as CTOUMOCTh OblJIa MUHUMAJILHOM.

HOCTpOI/ITB Ha4yaJIbHOC PACHIpCACICHUC TpaHCHOpTHOﬁ 3aga4yd  METOAOM CEBEPO-

= [15,25,10),
b= [2, 20,18)
2 5 7
=8 12 2
1 = B
3amajHoro yria.
3amanue 2.
a; 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 X1t X2~ 4
x,,x,20
1272

IIpakTHyeckas padora. Meron mHoxxutenel Jlarpanxa.

Pemmte MeToioM MHOKUTENEH Jlarpanixka:
f=3x1+2x3-3x,+ 1
2 —
xjtx5=4

>
X, %,20

IIpakTnyeckas padora. «MccinenoBaHue XapaKTePUCTHK CIYy4YaHHOI0 MOTOKA TPeho-
BAaHUI B TEJIEKOMMYHUKAIIHOHHOM CHCTEMeE».
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Peanbupiii moTok Be3oBOB X(t), moctynatomuii Ha kommyTtaTtop ATC 3a uHTEpBan Bpe-
MmeHH (0, t), anmpoKCUMHUPYETCsI TyaCCOHOBCKUM 3aKOHOM pacIpeeleHNUs BEPOITHOCTEN MOSIB-
JIeHUs i BBI30BOB

(Ar) o

P{X()=i,At}=P(i,At) =
3meck i = (0, i! 1,2, ...,0); At— mapaMeTp 3aKOHa
pacnpeziesieHusi; A — HHTEHCUBHOCTD (IUIOTHOCTH) MOTOKA, T.€. CPEJAHEE YUCIIO BHI3OBOB B €/1H-
HHUIlYy BpeMCHHU L.
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 nmapamerpa At, pe-
3yJIbTaThl CBECTU B TaOIUILY,[IOCTPOUTH B MaciiTade rpaduk 3aKOHA pacrpeesieHus Be-
POSITHOCTEH.

2. Onpenenuth HAMBEPOATHEUIIIEE YHCIIO BBI30BOB 3a mHTEpBalI (0, t).
3. Bwuuciuthk U HoCcTpOUTh Tpaduk QYHKIUU pacIpeieTICHIs BEPOSTHOCTEH

i1
F(i,At)= P{X (1) <i, At} =) P(k,At)
o 1= (1, k=0 2,...,10).
4. BpUUCAUTD BEPOSITHOCTH TOT'O, UTO 3@ UHTEpBa BpeMeHH (0, t) mOCTynuT:
e TOYHO «K» BBI30BOB;
e MeHee «K» BbI30BOB;
e (Qoiee «k» BHI30BOB.
5. Bpluucnuth cpenHee 3Ha4eHHE BCEX BBI30BOB, MOIIHOCTH pa3dpoca U CpeIHEKBaApaTH-
yeckoe OTKJIOHeHue (m;, Dj, 6 ) 3a MHTepBaj BpeMeHH t
6. BbrauciauTh BEPOSTHOCTH TOTO, YTO 332 BPEMs t YHCIIO BBI30BOB OYyJIET JI€KaTh B HHTEPBA-
ne 3HaveHui (k-1 <i <k +2)
Onucanue 3aga4u 2.
K oneparopy nocrynaer ciyyaiiHblii IOTOK Tenerpamm. O6paboTKa OrepaTopoM oji-
HOM TesilerpaMMbl 3aHUMaeT poBHO h MuHyT. IInOTHOCTH pacnpenenenus BEpOSATHOCTEN Cily-

qaﬁHoro HHTCpBaAja 4 Me>1<1[y COCCAHUMHU TpC6OBaHI/I$IMI/I OIIpeaAcCIACTCA COOTHOICHHUEM [1
c.80, 82]

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

0,t>b
JlaHHBII TTOTOK Tpe- OOBaHUN MOXXHO OXapaKTepU30BaTh TOUCUYHBIM

CIIy4aifHBIM MPOIIECCOM, Y KOTOPOTO BCE MHTEPBabl Z paclpeaeNeHbl 0OJJMHAKOBO ( MOXKET OBIT
3a HCKJIIIOYEHHEM IIepBOr0 HMHTEpBasia). Takue MOTOKA TpeOOBaHUN HA3bIBAIOTCS IMOTOKAMU
[Taxpma

3ananne
1. Tloctpouts rpadux GyHkmu W,(t) c codmaroaeHnemM Macirada, ornpeesiuB 3Ha4eHne

“0” U3 yCIOBUS HOPMUPOBKHU.
2. BprancIUTH:

® CpeaHee 3HAUYCHHE UHTEpBajia Z, MOITHOCTh pa30opoca U CPeTHEKBAIPATHIECKOE OT-
KJIOHEHUE CITy4aillHON BEJTMYUHBI Z OT CBOEr0 CPEIHETO 3HAUEHUS (m,, D, 6,),

® HHTEHCHUBHOCTbH IMOTOKA TEIETPAMM A;

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

® BEPOATHOCTH OTKa3a Py B 00CTY)KMBAaHUU OUEPETHON TEJIErPaMMBbI, TaK KaK OTMepaTop
Oyzet 3aHsT, TO eCTh Py = P{Z<h};

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

® CcpejiHEe YUCIIO TelerpaMM, KOTOPEIM OBLIO OTKA3aHO B 0OCIIYyKMBAaHHUU 32 BPEMS thas.
TABJIMLIA 3AJAHUN
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I'pynma At k b, MuH h, Mmun 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 2,54+0,15 3 8+Ne 3 1
Ne

Boluncnenus npoBOAUTh C TOYHOCTBIO 110 4-X 3HAKOB I10CIIE 3aIATOM.

IIpakTnyeckasi _padoora. «HMccjenoBanue XapaKTepUCTHK CJIYYAHHOI0 NMOTOKA OCBO-
00:KIeHUIl KAHAJIOB B TeJIEKOMMYHHKAIIMOHHOI cUCTEMe).

B annmapatHoM 3aje 00paboOTKH MaKeTOB COOOLIEHUI MMEETCsl N UIEHTHYHBIX MPOIecco-
poB (KaHAJIOB OOCTY)XUBaHUS). DKCIEPUMEHTAIBHO YCTAaHOBICHO, YTO (PYHKIIMIO pacmpeselie-
HMsI BpeMeHU o0ciykuBaHMs Tj OTHMM KaHaJIOM MOXHO aNIpPOKCUMHPOBATh IOKa3aTEIbHBIM
3aKOHOM

Fy,()=1-¢"",1>0
Ine vy = 1/Tjep — VHTEHCHBHOCTb  OOCITY’)KMBaHUsA (MHTEHCHB-
HOCTb 0CBOOOXkIeH! KaHana), Tjc, — cpeHee BpeMs 00CITyKMBaHUS OJTHUM KaHAJIOM.
Muorokanansaas CMO paboTaer Tak, 4To 0CBOOOIMBIIMHCSA KaHAI TyT e 3aHMMAaeTcs
HOBBIM TpeOoBaHueM. B 3ToM cilydae BEpOATHOCTb TOTO, YTO 3a NPOMEKYTOK BpemeHu (0, t)
IPOM30MJIET i 0CBOOOKIEHNH KaHAIOB ONMCHIBAETCS 3aKOHOM pacnpenenenus Ilyaccona.

a ¢yHKuus pac- E@ il e 120, npenenaeHust BpeMeHu oOciyxuBanus T 3agaercs

BBIPpA)XKCHHUCM

=l-e",t>
rae v=nv; — HH- Fr (1) l—e™,120,

CHCTGMOfI, €CJIM BCC KaHaJIbl UICHTUYHBI.

TCHCHUBHOCTb O6CJIY)KI/IBaHI/I$I n-KaHaJIbHOU

3ananue
1. Omnpenenutsb MIOTHOCTH BEPOATHOCTH BpeMeHH T oOcmyknBanus n-kaHansHoit CMO,

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

2. Onpenenuth MaTeMaTHYECKOE OXKHUAaHUE My, AUCTepcuio Dy, U CpeHEeKBaIpaTHIeCKOe
OTKJIOHEHHE OT, 1aTh UX TOJKOBaHUE.

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

e He OCBOOOJUTCS HU OJUH KaHAI;

e 0ocBOOOAMTCA XOTs OBI OJIMH KaHAa,

e 0CBOOOAMTCS TOUYHO OJIMH, J1BA, MSATh KAaHAJIOB;
e ocBOOOIMUTCS OOJIEE OMHOTO KaHaa.

4. Tlo rpaduky miaoTHOCTH BepOATHOCTH W(t) TEOMETPUYECKH ONPENETUTh BEPOSITHOCTH
P{i=0, vt }, P{i>1, vt}, xak cooTBeTcTBYIOIIHE MIOMAAH oA KpuBoit Wr(t). CpaBHU-
TE€ pe3yJIbTaThl, IOJYICHHBIE TEOMETPUICCKH C Pe3yJbTaTaMH, MTOJTYICHHBIMH aHATUTH-
YeCKH B I1.3 3aaHHUS.

5. Onpenenuts cpeaHee YUCIO OCBOOOXKICHHH L, TO €CTh YnCi0 0OCTYKEHHBIX ITAKETOB 32
BpeMs PAOOTBI g6,

6. B ciyudaiinblii MOMEHT BpeMeHH B n-kaHanbHyt0o CMO nocrtymnaer TpeboBaHue (akeT
cooOmenuit). HaliTu 3akoH pacmpeieieHust BpeMeHU OKUAAHUS T oy, KOTOpOE TpeboBa-
HUIO TIPHUJIETCS JKJIaTh, U BEIYUCIUTH BEPOSTHOCTH TOTO, UTO TPeOOBAaHUE OYAET MPUHATO
K 00CTy)KUBaHUIO, TO €CTh OCBOOOUTCS KaKOM-TMO0 KaHa HE MO3/IHEe t;.
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TABJINLIA 3AJJAHUN

I'pynna vi, 1/MuH n t, cex tpa ,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

IpakTnyeckas padora. IIporHo3upoBaHne BpeMEHHbIX PSI0B € UCIO0JIb30BAHUEM
CKOJIb3s11Iel cpeaHeil

3amanue.

[IpuBeneHbl naHHBIE MPOAAX HAa KOHEL Helenu. /laHHbIe 3anMCBHIBAIMCH B TeueHue 18
HEJENb.
[Toctpoiite rpaduk U OMPEACTUTE CKOIB3SIEe CPeIHES

BrimonauTe OKCIIOHCHIIMAJIBHOC CIIa’KMBAHHUC C KOHCTAaHTOM CTJIa)KMBaHUS O =0,1

Haiigute ONTUMAJIbHYIO KOHCTAHTY 3KCIIOHCHIUAJIbHOI'O CIJIa’)KUBAHU.
BrInosHUTE SKCIMOHEHIMAILHOE CIIaXKHUBAHUE C HOHy‘IGHHOfI KOHCTAHTOH CTJIQKUBAHUS OL.

Kaxo# n3 IMOCTPOCHHBIX Ha60pOB CTJIQKCHHBIX NJAaHHBIX NMOAXOAWUT HAWJTYYIIUM 06pa30M JUIA
OonpeaciICHruA aCUMIITOTUYCCKOI'O psma?

1
2.
3.
4
5
HC-
pI(SAIE |
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 padbora. DJIEMEHTbl TCOPUU UTP

IlocTtanoBka 3ax

[IpennpusiTie MOKET BBIITYCKaThb HECKOJIBKO BUAOB Ipoaykuuu Al, A2, A3, ..., nonyyas
IpU 3TOM TPHUOBLIL. BenuumHa mpuObUIM OMpEnenseTcsi COCTOSHHEM crpoca ( «IpUpOaOH»
PBIHKA), KOTOPBIM MOXET HAaXOJIUTCS B OJHOM W3 HECKOJIbKUX BO3MOXKHBIX cocTosinuii: B, B2,

B3, ...

3aBUCUMOCTD BEJIMYMHBI NPUOBLIN OT BUJA BBIITYCKa€MOM MPOAYKLHU U COCTOSHUSL PBIHKA

adyu

MMpCACTaBJICHA B INIAaTC)KHBIX MAaTpUIlax.

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. Haiinute HUKHIOIO M BEPXHIOIO LIEHY UT'PHI;

2. Omnpenenute ONTUMAIBHBIE CMEIIAHHBIE CTPATETUN UTPOKOB C TIOMOIIBIO CBEACHUS UTPBI
K 3a/1a4ye JJUHEIHOTo MPOrpaMMHUPOBAHNS;
3. MHTepnpeTupyiiTe MOaydeHHBIE PE3yJIbTaThl IPUMEHUTEIBHO K PACCMAaTPUBAEMON KO-

HOMHYECKOU 3a7aue.
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B4
212
203
377
163
156
420
482
385
408

B5

320
479
250
179
289
468
181
243
447



