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1. IACIIOPT PABOYEM ITPOT'PAMMBI TPO®ECCUHOHAJLHOT'O MOJYJISA

1.1. Ob6aacTh npuMeHeHus padoyeil NporpaMMsl

Pabouas nporpamma npoQeccHOHaNbHOTO MOJYJIS SBJISETCS 4acThl0 OCHOBHOHW Ipodeccuo-
HaJBHOM 0Opa3oBaTenbHOW mporpaMmbl B cooTBeTcTBHH ¢ PI'OC mms cnenmanbroctr: 09.02.07
(ykpynHeHHas rpynmna crieruansHocteit 09.00.00 MadopmaTrka U BBIYUCIUTENbHAS TEXHUKA), IS
oOydJaronuxcst O4UHON HOpMbl 0OYICHUSI.

Pabouas nporpamma paspaborana ¢ yuerom IIpodeccronansnoro crangapra «Crienuanuct
1o MH(GOPMALMOHHBIM CHCTEMaMy, YTBEPXKAECH puka3zoM MUHHUCTEpCTBA TPya U COIMAIbHOM 3a-
mmthl Poccuiickoit ®enepanuu ot 17 centsiops 2014 r. Ne 6471 (3apeructprupoBaH MHUHHCTEPCT-
BoM toctuninu Poccuiickoit @enepanuu 24 Hos0ps 2014 r., peructpannonubiii N 34846).

1.2. MecTo npogeccHOHAJIBLHOTO MOAYJISAA B CTPYKTYpe OCHOBHOMH 00pa3oBaTeIbHON NMpPOrpam-
MBI

[TpodeccnonabHBIA MOAYb OTHOCHUTCS K TTPO(ECCHOHAIBHOMY ITUKITY, BXOJISIIEH B 00s13a-
tenbHyto yactsb [IIICC3.

1.3. Heab 1 muiannpyembie pe3yJbTaThl 0CBOeHH S MPOdecCHOHAIBLHOT0 MOIYJIS

B pesynbraTe nzydeHus npoheCCHOHATLHOTO MOIYIISI 00yUYaIOIIUNACS TOJKEH OCBOUTH OCHOB-
HOU BUJ eATeNbHOCTH «OCYIECTBICHHE UHTETPAIMH IPOTPAMMHBIX MOJYJIEH» U COOTBETCTBYIO-
e eMy O0IIre KOMIIETCHIIMU B PO ECCHOHATIBHBIE KOMITETCHIINH:

1.3.1. TlepeyeHp OOMMX KOMIIETSHIUN

Kon HaumMmeHnoBaHume 00IMX KOMIIETEHIAN
OK 01. Bribupath ciocoOsl perieHus 3aaa4 npohecCHOHATBHON AEATeNbHOCTH, TPUMEHU-
TEJIHHO K Pa3JIMYHbIM KOHTEKCTaM.
OK 02. Hcrnonp30BaTh COBPEMEHHBIE CPEICTBA MMOMCKA, aHAM3a U MHTEpIpeTanud HHHOP-

Malum u I/IH(bOpMaI_[I/IOHHInle TEXHOJIOTUU OJId BBIIIOJIHCHUSA 3aJa4 HpO(bGCCI/IOHaJIB-
HOU JEATEILHOCTH.

OK 09. [Tonp30BaTbes MpodecCHOHANBHONW JOKYMEHTAIlMe Ha rocyJapCTBEHHOM U HHO-
CTPAHHOM SI3BIKaX.

1.3.2. Ilepeyenn mpodecCHOHATBHBIX KOMIIETEHITUN

Kon HaumeHoBaHme BUJIOB I€ATEIHLHOCTH U MPOPECCHOHATHHBIX KOMITETEHITUI

IIK 2.1 Pa3zpabarbiBaTh TpeOoBaHUS K MPOrPaMMHBIM MOJYJISIM Ha OCHOBE aHaIM3a IPO-
€KTHOM M TEXHUYECKOUN JOKYMEHTALIMHU HA MTPEAMET B3aMMOJACHUCTBHS KOMIIOHEHT.

IK 2.2 BBITIOTHATE MHTETPALUIO MOJTYJICH B MPOTPAMMHOE 00€CTICUCHHE.

K 2.3 BbINonHATE OTHAAKYy NPOTPAMMHOIO MOXYJS C HCIOJIB30BAHHUEM CIIELUAIU3HUPO-
BAaHHBIX POIPAMMHBIX CPEJICTB.

I[IK 2.4 OcymiecTBISITh pa3pabOTKy TECTOBBIX HAOOPOB M TECTOBBIX CIIEHAPWEB IJISI TPO-
IPaMMHOT'0 00eCTIeYeHHUSI.

IIK 2.5 [Ipon3BOUTH, WHCMEKTUPOBAHWE KOMIIOHEHT MPOTPaMMHOTO oOecreueHruss Ha

npeaAMCT COOTBCTCTBUA CTAHAAPTAM KOJAUPOBAHUSA.

B pe3ynbrare ocBoeHUs MPo(ecCHOHATBHOTO MOYJISl 00yHarOIIUICS TOJDKEH:

NMeTh mpakTHYECKUi OTBIT | B MHTETPAIIMU MOIYJICH B TPOrpaMMHOE 00ecTieYeHuE;
B OTJIAJIKE IIPOrPAMMHBIX MOJIYJIEH;

YMETh HCITOJIB30BaTh BRHIOPAHHYIO CHCTEMY KOHTPOJISI BEPCHIA;
WCIIOJIb30BAaTh METOJIbI I TOJYyYEeHHUS KOJa C 3aJaHHOU




(byHKHI/IOHaJ'IBHOCTBIO " CTCIICHBIO Ka4YC€CTBaA,

3HATh MOJIeNU Tpoliecca pa3padoTKU IPOrpaMMHOTO 00eCTIeUeHHS;
OCHOBHBIC IPUHIMIBI Ipoliecca pa3pabOoTKU MPOrpaMMHOIO

obecneucHus;

RyJeu;

YCHUA.

OCHOBHBIC MOAXOJAbI K MHTCTPUPOBAHHUIO IMPOTrpaMMHBIX MO-

OCHOBBI BepU(PHUKAIMK M aTTECTAIMK TPOrPAMMHOTO o0ecIie-

1.4. Kosim4ecTBO 4aCOB, OTBOJAUMOE HA OCBOEHHE NMPO(eCCHOHATIBLHOT0 MOYJIS

Bcero 422 u.
W3 HUX Ha OCBOCHHE:
MJIK.02.01 TexHnomnorust pazpaboTKu mporpaMMHoOro ooecnedeHus — 80 4acos;

M/IK.02.02 MHCcTpyMeHTalIbHbBIE CPEACTBA pa3paboTKU mporpaMMHoro odecneueHus — 90 4acos;

M/IK.02.03 MaTematndeckoe MoieupoBanue — 66 yacon
B TOM YHCIIe caMocTosTeNbHas paboTa 30 yacos

VYueOHas npakTuka 72 daca

[IpousBoncreenHas npaxkruka 108 gyacos

Ok3ameH 6 4acoB

Bun yaeOHO# paboThI O6bem uya-
COB
O06nem o0pa3zoBaTeIbLHON TPOrpaMmel (Bcero yacos 1o [1M) 476
Bo B3aumogeiictBun ¢ mpenogasarenem (Bcero mno [1M) 228
B TOM YHCIIE:
JIEKIIUU, YPOKHU 60
B TOM 4ucCJIe B OpME NPAKTUYECKON TOATOTOBKH (€CIH MPEIYCMOTPEHO) *
MPAKTUYECKUE 3aHATUS 168
IIpakTuka
B TOM YHCJIE:
yueOHas IpaKkTUKa 72
B TOM 4HCIIe B GOopMe MPAKTHUYECKON OJATOTOBKH (€CIIHM MPEYCMOTPEHO) *
MPOU3BOJCTBEHHAS NTPAKTUKA 108
B TOM 4ucCJIe B OpME NPAKTUYECKON TOATOTOBKH (€CIH MPEIYCMOTPEHO)
Ix3amen no Mooy / K8ANUDUKAYUOHHBIU IK3AMEH 8




2. CTPYKTYPA U COAEPKAHUE ITPO®PECCHOHAJIBHOI'O MOAYJIA

2.1 O0bem npogeccHOHAIBLHOI0 MOAYJISI H BHbI y4eOHOH padoThl

Ounas hopma oOydeHHst

Pabora o0yuyarommxcsi BO B3anMO/eliCTBHH ¢ NpenojaBare-

JieM
Koxbr 06 Ob6yuenue no MJIK, 6 uac. Ilpaxmuxu
oommx o beM B tom TIpousso Camo-
HaunmenoBanus pasze- | o0pa3o- JICTBEH- Kon- [Ipo-
npodec- qrcle, Ja- CTOSI-
J0B Mpo¢eCCHOHATIBHO- | BATEIb- B tom VYyeOHast | Has CyJIbTa- | MEXY-
CHOHAIb™ 1 moayist (MJIK) HOH 1po- | Beero, | uucie Oopatop- | Kypcosbix IIpaKTH- TEAbRAT TOYHAsI
HBIX KOM- 4 P ’ ’ HBIX U pabor (mpo- P MpaKkTH- | pagora |
. rpaMMblI 9acoB | JICKIIHH, Ka, Ka aTTe-
MeTeHITNH npaKkTuJe- €KTOB) ’
B Yac. B Yac. cTaIus
CKUX 3aHSs-
THH, B Jac. B qac.

1 2 3 4 5 6 7 8 9 10
OK 01, MJIK 02.01
OK 02, «TexHonorus paspa-
OK 09, OOTKH ITPOTrPaAaMMHOTO
IIK 2.1, oOecreueHUs»
[1IK 2.2,
[IK 2.3,
[IK 2.4,
I1K 2.5 108 76 22 54 - 24 2 6
OK 01, MJIK.02.02
OK 02, «MHCTpYMEHTAIIbHBIE
OK 09, cpenctBa  pa3pabOTKH
IK 2.1, IpOrpaMMHOro obecrie-
IIK 2.2, JEeHUS
[IK 2.3,
I1K 2.4, 108 76 22 54 - 24




I1K 2.5 2 6
OK 01, M/IK.02.03
OK 02, | «MaremaTtuyeckoe Mo-
OK 09, | nenupoBaHue»
K 2.1,
K 2.2,
K 2.3,
K 24,
I1K 2.5 72 52 16 36 20
[IpakTuka 180 - - - - 72 108 48
DK3aMEeH M0 MOJYJIIO 8 8
Bcezo: 476 228 60 168 X 72 108 232 4 12
2.2. TemaTnuyeckuii IVIaH U CO/iep:KaHUe NMPO(PecCHOHAIBLHOI0 MOXYJISI
HaunmeHnoBanme
pa3/1esIoB H TeM Npo- Ob1-
(deccuonaabHOrO MoO- OcBauBaemble
Conep:xaHue yueOHOro MaTepHuasa €M Ya-
ayas (IIM), mexauc- COB KOMIIETEHIINH
HUIJTHHAPHBIX KYPCOB
(MIK)
1 2 3
M/IK.02.01 Texnosorusi pa3padoTKu NPOrpaMMHOI0 odecre4eHust OK 01, OK 02,
OK 09, IIK
76w | 2.1, TIK 2.2,
K 23, IIK
2.4,1IK 2.5
Tema 1.1. Conep:xkanue: 4 |OK 01, OK 02,
IMporpammuoe 1. OCHOBHBIE MOHATHS. 3alIUTA IPOrPAMMHOTO 0OECIICUEHHS. 2 |OK 09, IIK
odecneyenue 2 Knaccuduxanus I10. Onepannonnsie cucTeMbl. MTHCTpyMEHTapHii TEXHOIOTHI POrpaMMHUpO- 2 |21, IIK 22,
BaHUs IIK 2.3, IIK
24,1IK 2.5
Tema 1.2. Pazpa- Coaepikanue: OK 01, OK 02,
00TKa NPOrpaMMHOIO 1. ’)Ku3HeHHBIH MK IporpaMMHOTO obecriedeHusi. OCHOBBI pa3paOdOoTKH MPOrpaMMHOTO obecrie- 5> [OK 09, IIK

6




oO0ecreueHus YeHUS. 2.1, IIK 2.2,
K 2.3, IIK

2. Monenu )KU3HEHHOTO UK. TexHoi02us npocpammuposanus 8 komnanuu Microsoft. 2 | 24,TIK2.5
TemaTuKa NPaKTHYECKUX 3aAHATHH. OK 01, OK 02,
1. Texundeckoe 3aaHre Ha MPOCKTUPOBAHKUE MPOrPaMMBbI OK 09, IIK
P 2.1, 1IIK 2.2,
I[IK 2.3, IIK

2.4, 11K 2.5
Tema 1.3. Ilpoek- Coaep:xanue: 4 |OK 01, OK 02,
THPOBaHHMeE MPOrpamMM 1. Hayana yauduipoBanHoro si3bika Moaeauposanus UML.HenporpaMMHbIe CYITHOCTH. 2 |OK 09, IIK
2. unarpammel UML.JIuarpaMmel 006eKTOB. JlparpaMMBl IIpeneaeHToB. JIuarpaMMbl B3aMMOJIEHCTBUIA. 2.1, TIK 2.2,
JlnarpaMmebl JeSTeTbHOCTH 2 |IK 2.3, TIK

2.4, 11K 2.5
TeMaTuka NPAKTHYECKUX 3aAHATHI. 8§ |OK 01, OK 02,
1. Craaus pa3pabOTKH MPOrPaMMHOIO 00ecIIeYeH s « DCKU3HBIH IPOEKTY. 2 |OK 09, IIK
2. Cragus pa3pabOTKK MPOrpaMMHOT0 obecriedeHusl « TeXHMYEeCKUil TPOeKT» 2.1, IIK 2.2,
4 |IIK 2.3, IIK

2.4, 11K 2.5
Tema 1.4. Mo- Coaep:xaHue : 4 |OK 01, OK 02,
AyJbHOE NPOrpaMMMu- 1. CoBpeMeHHbIE TEXHOJIOTHH TIPOrpaMMupoBanrist. O0bEKTHO-OPHEHTHPOBAHHOE IIPOrPAMMHUPOBAHHE. 2 |OK 09, IIK
poBaHHe 2 Texuonorust OLE. [Mpuntmn padoter NET 2.1, 1IIK 2.2,
2 |1IK 23, IIK

2.4, 11K 2.5
TeMaTuKka NPAKTHYECKUX 3AHATHH. 8§ |OK 01, OK 02,
1. Hcnons3oBanne 00BEKTHO-OpHEHTHpOoBaHHOTO mporpammupoBanust (OOII) anst co3gaHus KadyecTBEHHOTO OK 09, IIK
IIPOrPaMMHOI0 00ECIICUCHHUS 2.1, TIK 2.2,
2. Ucnonb30BaHKe BU3YaTbHBIX KOMIIOHEHT ISl CO3/IaHUs KAYECTBECHHBIX MTPOrPAMM. [IK 2.3, IIK

4 9

2.4, 11K 2.5
Tema 1.5. Tecrn- Conep:xanue : 4 |OK 01, OK 02,
POBaHHE U CONMPOBOXK- 1. TectupoBanue u oriajKa nporpamm. HaiexHocTs porpamMmmuoro obecriedeHust. [1opsiiok pa3paboTku Tec- OK 09, IIK
JAeHHe MPorpamMm TOB. 2 2.1, TIK 2.2,
2. ABromarm3anus TecTupoBanus. HanekHOCTh mporpamMMHoro obecriedenns. KommaecTBeHHbIE XapaKTepH- P K 23, 1K

CTHKH HaJIC)KHOCTH TIPOTPaMM 2.4, 11K 2.5
TemaTnka NpakKTHYECKUX 3aHATH. 18 | OK 01, OK 02,




1. CpezncrBa oTIafKK IPOrPaMM B 00BEKTHO-OPHEHTHPOBAHHOM IIPOTPAMMHUPOBAHUH 4 |OK 09, IIK
2. Vcrionk30BaHue CTUIIS IIPOTPAMMHPOBAHUS 4 2.1, TIK 2.2,
3. MeTo/ipl ONTUMAIBHON 00pabOTKH TEKCTOBON MH(pOPMAIIUH 2 MK 2.3, TIK
2.4, 11K 2.5
4. OnTUMabHOE MOCTPOCHUE CTPYKTYP JAHHBIX 2
5. CTpyKTypHOE POrpaMMHUPOBAHUE C UCTIOIB30BAaHUEM MPOLIEAYP U PYHKIUI 2
6. HpOFpaMMHpOBaHI/Ie C UCIIOJIb30BAHUCM CPCACTB rpaqmqecxoﬁ I/IH(l)OpMaLII/II/I 2
7. Ucnonp3oBanune OLE- 1 COM-TeXHOJIOTHIA TIPOrPaMMHPOBAHUS 2
CamocrositesabHast padora npu nzydyennu M/IK 02.01: OK 01, OK 02,
Pab6ora ¢ UHTepHeT-pecypcamu, MOATOTOBKA K MPAKTHUYECKUM 3aHATHAM, AUG(EepeHIIMPOBAaHHOMY 3a4eTy, BBHIMOJHEHUE OK 09, IIK
MPAKTUYECKUX pabOT U COCTaBJIEHUE [10 HUM OTYETOB, padoTa C JOMOJHUTEILHBIMI HCTOYHHUKAMH 24y 2.1, IIK 2.2,
K 2.3, IIK
2.4, 11K 2.5
KoncyabTanumn
2y
IIpomeskyrounas arrecrauus: Jk3amen no MJ/IK.02.01. Texnosorusi pa3padboTku NporpaMMHOro odecrnedeHust 6u
M/IK.02.02 UHcTpyMeHTaJbHBIE CPeACTBA pa3padoTKH NPOrpaMMHOI0 o0ecreyeHus!
764 | OK 01, OK 02,
Tema 2.1. BBenme- Coaep:xanue: 6 OK 09, IIK
HHE B (PYHKIHOHAJIb- 1. Tlonarue GyHKIMU W QYHKIUOHAIBHON Tporpammbl. MIcTopusi pa3BUTHS S3BIKOB (PYHKITHO- 5 12'Hl<’ g? ?’I?(’
HOe IPOrpaMMHPOBA- | HAJTHLHOTO MporpaMMupoBanus. [IporpaMMupoBanue Mpu MOMOIIHN (HYHKITHH. 54 HK’ 2’ 5
Hue. Ilonsitue QyHk- 2. mmiepaTuBHBIN, 00BEKTHO-OPUEHTUPOBAHHBINA, JTIOTHUYECKUN U (PYHKITMOHATHHBIM TOJXOIBI K P v ’
UM M (PYHKIHOHAIb- | POrPaMMHUPOBAHHIO — JOCTOMHCTBA, HEJJIOCTATKU M OCHOBHBIC XapaKTEPHUCTUKH.
HOM MPOrpaMMBbl. 3. O0mme cBefieHus: 0 GyHKIMOHAIBLHOM TOJIX0/1€ K MPOTPaMMHUPOBAHUIO. 2
Tema 2.2. OcHOBBI Conep:xanue: 4 OK 01, OK 02,
(GYHKIHOHAJIBLHOTO 1. OcHOBBI (PYHKIIMOHAJIBHOTO MporpamMMupoBanusi Ha sizbike Haskell. OcHoBw si3pika Haskell. P OK 09, IIK 2.1,
nporpammupoBanusi. | CHMBOJIBI, KOHCTAHTBI, ATOMBI, IOTHUECKHE 3HAYCHHMS. K 2.2, IIK
2. ba3oBble QYHKIMU. DIeMEHTAPHBIE TIOHATHS; IPHUEMBI IIPOrPAMMHPOBAHUS. 2 |23, IIK 24,
TemaTnka NpakKTHYECKUX 3aHATHH. 36 | IIK2.5
1. "IIporpammMupoBaHre BETBICHUN". 4
2. "Omnepatop BrIOOpa". 4
3. "Onepatops! nukia'. 4
4. "IIporpaMmMHupOBaHUE MAaCCUBOB". 12




Tema 2.3. Ilpo- Conep:xanue: 4 |OK 01, OK 02,
'PaMMMpOBAHHE  HA 1. Pexypcusnple ¢pynkiuu. I[IpuMepsl IpUMEHEHHUs PEKYPCUBHBIX (YHKLIUM Ha Pa3sIMYHBLIX 3a- OK 09, IIK 2.1,
Haskell. nadax 06pabotku cnuckoB. [IpoGiaema BrIOOpa Mo YHKIIHIA. 2 |TIK 22, DK

2. [Ipobrema MOy IbHOCTH (DYHKIIMOHATIBHON MPOTpaMMbl. BO3MOXKXHOCTh HaKaIJIMBAOIIMX T1a- 2.3, TIK 2.4,
paMeTpoB Ha MpUMepe WHBepcHH criucka. JIokambHbIe onpeneneHus B (yHKIIMOHATBHBIX MPOTPaM- 2 |HK25
Max. TodyeuHasi 3anucCh BBIPAKECHUMH.
TemaTnka NpakKTHYECKUX 3aHATH. 12 |OK 01, OK 02,
1. PekypcHuBHBIE QJITOPUTMBI. OK 09, TIK 2.1,
K 2.2, IK
10123, 1K 24,
MK 2.5

Tema 2.4. Ilpen- Conep:xanue: 6 |OK 01, OK 02,
CTABJICHUEC M HMHTEP- 1. Ipencrasienre U uATEpNpETanys (yHKIMOHAILHBIX IIPOrpaMM. AOGCTpaKTHAs U KOHKPETHAs OK 09, [IK 2.1,
nperanuss  (QyHKIHO- hOpMbI IIpOrpamMm. 2 | K 2.2, 1IK
HAJIBHBIX  MpPOrpamm. 2. IpoGneMa cBA3bIBAHMSA 3HAYEHHI M nepeMeHHbIX. OCOOEHHOCTH MHTEpPIIPETUPOBAHKS HMITE- P 2.3, TIK 2.4,
“OCO0EHHOCTH MHTEP- | o ypLx mporpamm. OCOGEHHOCTH HHTEPIIPETHPOBAHHS MMIIEPATHBHBIX POIPAMM. K 2.5
NPETHPOBAHMI  MUMIIE- 3. OyHKIMOHATBHBIE SKBHBAJEHTH HMMIICPATHBHBIX IIPOTPaMM. AIMapaTHOE OOECIcUeHHe 3
PATHBHBLIX HPOTPAMM. | gy 11 0HANEHBIX TIPOTPAMM.

CamocrositeqbHasi padora npu uzyyennu M/IK 02.02: OK 01, OK 02,

Pabora ¢ UnTepHeT-pecypcamu, MOATOTOBKA K MPAKTUYECKUM 3aHATHAM, TUPPEPEeHIIMPOBAHHOMY 3a4€Ty, BBIMOJIHEHUE OK 09, IIK 2.1,
MPAKTHYECKUX PadO0T U COCTABJICHHUE IO HUM OTYETOB, pab0oTa C JOMOTHUTEIHHBIMA HCTOYHUKAMH 24y K 2.2, IIK

2.3, TIK 24,
I1K 2.5

KoncyabTanuu 2y

IIpomeskyTounas arrectanus: 3xk3amed no MJ/IK.02.02. UHcTpyMeHTAILHBIE CPeACTBA Pa3padoTKM MPOrPaMMHOIO 64
olecneyeHust

M/K.02.03 MaTtemaTu4eckoe MOAeJUPOBAHHUE 52| OK 01, OK
y 02, OK 09, TIK

Tema 3.1. OcHoBbl | Cogep:xanue: 10 | 2.1, 1IIK 2.2,
Moaenuposanus. Jle- 1. TTousitue pemieHns. MHOXECTBO pellIeHH, onTuManbHoe pemicHue. ITokasarens 3¢ dexTuBHO- 2 K 23, IIK
TePMHUHUPOBAHHbIE CTH penieHus. MaTemMaTuyeckrue MOoJIEeH, MPUHIUIIBI MX TOCTPOCHHUS, BUbI MOJIENCH. 2.4,1IK 2.5
3agaum 2. 3amaun: kiaccuuKalus, METObl PELICHUs, IpaHuYHble ycinoBud. OOmui BUA U OCHOBHAs 3a- 2

Jaya JuHeiiHoro nporpammupoBanus. Cumieke — merof. TpaHncnopTHas 3agadya. MeToapl HaX0X-
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JIEHUS HAYaJIbHOTO PEIICHUS TPAHCIIOPTHOM 3a/1auu. MeTo T TOTEHITHAIOB.

3. O0mmii BUA 33724 HEJTMHEWHOTO MporpaMMUpoBanus. [ paduaeckuii MeTo peleHus 3a1a49 He- 2
JIMHENHOTO NporpaMmupoBanus. Metoa muoxkutenen Jlarpanxa.

4. OCHOBHbIE MOHATHS JUHAMUYECKOTO MPOTrpaMMUPOBAHUS: IIArOBOE YIpaBJICHUE, YIIPABICHUE 2
Omepanyei B IeI0M, ONTUMAIBHOE YIPABIECHNE, BBIMTPHINI HA TAHHOM IlIare, BHIUTPBILI 34 BCIO OIle-
pauuio, aJAUTUBHBIA KPUTEPUH, MYJIbTUILIMKATUBHBIN KpuTepuid. [Ipocreiimue 3agaun, peraeMbie
METOJ0M JTUHAMHUYECKOr0 MPOrPaMMHUPOBAHUS.

5. Meronb! xpanenus rpado B namsatu OBM. 3agaua o HaX0XJIEHUU KpaTYallInX myTei B rpade 2
Y METOJIbI €€ pelIeHrs. 3ajaya 0 MaKCUMaJbHOM MOTOKE U anroputM dopaa—DagkepcoHa.
TemaTnka NPpaKTU4YECKUX 3aHATHI: 12 OK 01, OK 02,
1. «IlocTpoenue mpocTeNnX MaTEMaTUYECKUX MOJICITICH. » 2 OK 09, IIK
2. «CBezieHe TIPOU3BOJILHOM 3a/1a4M JTMHEWHOTO MPOrPAMMHMPOBAHKS K OCHOBHOM 3a/1a4€ JIMHEWHOTO 2 2.1, IIK 22,
IPOrPaMMHUPOBAHHSD IIK 2.3, IIK
3. «Pemenne mpoCcTEUITNX OAHOKPUTEPUATHHBIX 3a/1a4 TPAPUUIECKIM METOIOM. 2 24,TIK 2.5
«PemnTh rpadmyeckuM METOAOM 3aJa4y IPOrpaMMUPOBAHUS.»
4. «PenieHne npocTeNIINX OJHOKPUTEPUATIBHBIX 3a7]ad CUMIUIEKC-METOA0M». «Pelienne npocTeimmx 2
OJIHOKPUTEPHUANIBHBIX 3a/1a4 CUMIIJIEKC-METOJIOM C UCKYCCTBEHHBIM 0a31COM»
5. «HaxoxJaeHrne HayalabHOTO PEIICHUs] TPAHCIIOPTHOM 3a7aud METOJOM CEBEpO-3alaJHOro yria.» 2
«HaxoxaeHne HayaJbHOTrO PEIeHHs] TPAHCIIOPTHOM 3a7ja4¥ METOJOM MUHUMAJIbHON CTOMMOCTH.»

Tema 3.2 3agauu B | Cogep:xanue: 10 OK 01, OK 02,
ycjaoBusax Heompenae- | 1. CucremMbpl MaccoBOro OOCITY)KMBaHUWS: TOHSTHS, MPUMEPhI, Moneau. OCHOBHBIC TOHSATHS TEO- 2 OK 09, IIK
JICHHOCTH pPUH MapKOBCKHX TPOIECCOB: CIYYalHBIA MPOIECC, MAPKOBCKUN TpPOIEcC, rpad COCTOSHUMN, TOTOK 2.1, 1IK 2.2,

COOBITHH, BEPOSITHOCTh COCTOSTHUS, ypaBHeHMST Koimmoroposa, (hMHAIbHBIE BEPOSITHOCTH COCTOSTHU. I[IK 2.3, IIK
2. Cxema rubeny ¥ pa3MHOXEHHUs. MeTo] HMUTAIIMOHHOTO MOJEIUPOBaHUs. EMHHUYHBIN KpeOHid 1 2 2.4, 11K 2.5
dbopwmpbl ero opranuzanuu. [Ipumepst 3anay. [lonsTue nporuosa.

3. KonnuecTBeHHBIE METOABI IPOTHO3UPOBAHHUS: CKOJIB3AIINE CPEAHHE, SKCIOHEHIIUAIBHOE CTIIaXH- 2

BaHMe, MPOEKTHpoBaHuE TpeHaa. Kauectsenunie MeTo bl nporuosa. [Ipeamer u 3agaun TeOpuu urp.

4. OCHOBHBIE MOHATHUS TEOPUU WUIP: UIPA, UTPOKH, MAPTHUS, BBIUIPHILL, IPOUTPHILI, XOJ, JUYHBIE U 2

Clly4allHbIE XOJbl, CTPATETUYECKUE UTPBI, CTPATETUsl, ONTUMAJIbHAs CTpaTerusi. AHTarOHUCTUYECKUE

MaTpUYHbIC UTPBI: YUCTHIE U CMEIIAHHBIE CTpAaTEruu. MeToAbl pelIeHUsT KOHEYHBIX UIP: CBEJICHHE

UTPbl MXN K 33/1a4€ JIMHEHHOr0 NpOrpaMMHUPOBAHMUSI, YUCIICHHBIM METOJ] — METOJ UTEPALIUA.

5. Ob6macTh TPUMEHUMOCTH TEOPHUH TPUHATHS pemieHuid. [IpuHsaTHE pereHuil B yCIOBHSIX OmNpesie- 2

JIEHHOCTH, B YCJIOBHSIX PUCKa, B YCIOBHUSX HEONpEAeTIeHHOCTU. Kputepuu npuHATHS pELIeHUu B ycC-
JIOBUSIX HEONPENCICHHOCTH. JlepeBO pelieHn .
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TeMaTnka NPaAaKTUYECKUX 3aHATHI:

1. «MccnenoBanue XapakTepPUCTUK CIYyYalHOTO MOTOKa TPEOOBAaHMM B TEIIEKOMMYHHKAIIMOHHON CHC- 2
TEMEN.
2. «MccnenoBannue XapakTEepUCTHK CIYyYalHOTO IMOTOKAa OCBOOOXIEHUI KaHAJIOB B TEIEKOMMYHHUKa- 2
I[IAOHHOM CHUCTEME.
3. «IIporHo3upoBaHnEe BPEMEHHBIX PSAOB C UCIOIb30BAHUEM CKOJIB3SILEN CPEAHEN 2
4. «IIporano3upoBaHre BpEMEHHBIX PSIAOB C UCIOIL30BAaHUEM TPEHAA.» 2
5. «DJIeMEHTHI TEOPUU UTP» 2
CamocrosiTesbHast padora npu nzydyennu M/IK 02.03: 20
Pemenue rpaduueckuM METOIOM 331a4u MPOTPaMMHUPOBAHUS
Koncynbranun 0
IIpomexyTounas arrecranms: 3k3amen no MJIK.02.03. MaTtemaTH4yecKoe MO/IeJINPOBAHUE 0
Y4yeOHas npakTHKA 72 OK 01, OK 02,
Buasl pador: OK 09, IIK
1. O3nakomMiieHre ¢ 6a30i MPAKTUKH. 1.1, IIK 1.2,
2. Nzyuenue anmapaTHO-IIPOrpaMMHOT0 o0ecrieyeHust 0a3bl MPAKTUKH. I[IK 1.3, IIK
3. BeinmonHeHne HHAMBUIYAIbHbBIX 3aIaHUH. 14, IIK 1.5,
4. BolnloJIHEHNE TIOPYUYEHUI PyKOBOJUTENS IPAKTHKH. IIK 1.6
5. OopmieHue oTuera 1Mo MpaKTHKE.
IIpome:xxyTOUHAsSI aTTECTANUA: OUdhepenyuposannslii 3auem. -
IIpousBoacTBeHHAS NMPAKTHKA 108 | OK 01, OK 02,
Buabl pador: OK 09, IIK
1. O3nakoMyieHHE ¢ 6a301 MPAKTUKH. 1.1, IIK 1.2,
2. Nzyuenue annapaTHO-IIPOrpaMMHOT0 o0ecrieyeHust 6a3bl MPAKTUKH. I[IK 1.3, IIK
3. BeinmonHeHne HHAMBUIYaIbHbBIX 3aIaHUH. 14, IIK 1.5,
4. BolnloJIHEHNE TIOPYUYEHUI pyKOBOJUTENS IPAKTHKH. IIK 1.6
5. OopmieHue oTuera 1Mo MpaKTHKeE.

IIpome:xyTOUHASI aTTECTANUA: OuUdhepenyuposannslii 3auem. -

KypcoBasi paGora (nmpoexr) -

[IpomexyTOUHAS aTTeCTALMSA: IKIAMEH NO MOOYII). 8

Bcero

476
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3. ®OPMbI KOHTPOJIA1 U METOAUYECKUE MATEPHUAJIBI, ONPEAEJISIIOINAE
IMPOLEAYPbBI OHEHUBAHUWSA 3HAHUU, YMEHHNU, IPAKTHYECKOTI'O OIIBITA,
XAPAKTEPU3YIOIINUX DTANIBI ®OPMHUPOBAHWSA KOMIIETEHIINIA

— BKJIFOYAET KOHTPOJIbHBIE 3aJaHUs U KPUTEPUU UX OLIEHKH, a TAKKE OIUCa-
HUSL HOPM U TIPOLEYp I IK3AMEHA NO MOOYII0/KEANUPUKAYUOHHO20 IK3AMEHA
no [IM, mpennaszHadueH [jisl OmpeneieHHus KauecTBa OCBOCHHUS OOydYaroIIMMUCS
npo(hecCHOHANBFHOTO MOAYJS (TOTOBHOCTh K BBIMOJHEHHUIO BUAA MPOQECCHOHANb-
HOU nesrenbHOCTH, BianeHue [IK u OK). ®oHpg onmeHOYHBIX cpencTs mo mpodec-
CHOHAJIBHOMY MOJYJIIO IpescTaiieH B [Ipunoxxenun Ne 2.
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4. YCJIOBUSA PEAJIM3ALIMU ITPO®ECCHUOHAJIBHOI'O MOAYJIA

4.1. TpeOboBaHUsI K MUHUMAJIbHOMY MAaTEPUAIbHO-TEXHUYECKOMY O0ecIeYeHH 10

Peanuzarust mporpaMmbl TUCHUIUIMHBI TPEOYET HATU4Hs yueOHBIX ayautopuit 35, 36, 37, 24
U JIGKITHOHHBIX ayJIUTOPHIA.

AyauTOpUH TSl CAaMOCTOSATEIBHOM paboThl Nol44,

Ob6opynoBanue yuyebHOro kabuHera: yueOHas MeOenb, KOMIIBIOTED B cOOpe, MPOEKTOP, K-
paH.

4.2. Y4eOHO-MeTOAMYeCKOEe M HHPOPMALHMOHHOE obecnedeHHe MPoecCHOHAIBLHOT0 MOTYJIs

4.2.1. IlepeyeHb OCHOBHOW W JONOJHHUTEJbHOH Y4eOHOH JUTepaTypbl, HEOOXOAUMOM 1JIs1
O0CBOEHHS NPO(eCcCHOHAIBHOI0 MOLYJI

OcHoBHas1 yueOHasi IuTEpaTypa:

1. E.B. Ilokonoauna, H.A. [lonrosa, /I.B. AHanbeB PeBbroripoBaHuEe MPOrpaMMHBIX MOIY-
7€l : yueOHHK JUIsl CTYA. YUpexaeHuil cpef. mpod. obpasoBanus. — M.: M3parenbCckuii eHTp
«Axanemusi», 2020. — 208 c. IBSN 978-5-4468-8609-8.

2. A.E. T'erenpT YueOHO-METOIUUECKOE MTOCOOHE MO JUCHUIUIMHE «YIIpaBlieHHNEe KaueCTBOM
paspabotku [10» - CII6. : U3n-Bo CIII'Y UTMO, 2020. — 187 c. — TekcT : 31meKTpOHHBIH //
Jlanp : snekTpoHHO-OMONMMOTEeyHas cuctema. — URL: https://e.lanbook.com/book/43557 (nara
obparmenus: 25.09.2025). — Pexum goctyna: AJist aBTOPHU3. MOJIb30BaTEICH.

3. E.B. KoBaneBckas MeTposorus, KauecTBO U cepTU(UKAIIUSA TPOrPaMMHOTO 00ecrieueHus
: yue0. mporpamMma, pyKOBOJICTBO I10 M3YUYEHHUIO JUCIHUILUIMHBI, yaeOHOE Toco0re, MPAKTHUKYM 10
KypcCy, TECTOBBbIE 3aaHus no gucuumnie. — M.: MI'YOCH, 2020 r. — 96 c. ISBN 978-5-8114-
1832-9 — Tekct : snektpoHHbld // JlaHb : 3neKTpoHHO-OMOMMOTeuHass cuctema. — URL:
https://e.lanbook.com/book/61361 (mata oOpamenus: 25.09.2025). — Pexum goctyma: st aB-
TOPU3. MOJIb30BATEICH.

JonmoaHuTebHAs Y4eOHas JUTEepaTypa:
1. L.W. Ma3zyp, B.1. lllanmupo, H.I'. Onpaeporre Ynpasienue npoekramu. y4ue0. mocodue
st cryaeHToB. — M.: Omera — JI, 2004 1. — 960 ¢. ISBN 978 5 370 01058 3.

4.2.2. Ilepeyenb pecypcoB MHGPOPMALMOHHO-TEJICKOMMYHUKAUNOHHOU ceTH «UHTep-
HeD» (naJiee - ceTb «AHTEPHET»), HEOOXOAUMBIX /IJIs1 0CBOECHUS NMPOdecCHOHAIBLHOI0 MOAY-
Js

[lepeuens norosopos IbC u BJ]

) Cpok aelcTBHUA
'Y4yeGHbIii rox HauMeHoBaHHE TOKYMEHTA ¢ YKAa3aHUEM PEKBH3HTOB
MOKyMeHTa
2024/2025 Jlorosop Ha gocryn k OBC ZNANIUM.COM Mexcz[yc 12.07.2024 1m0
1 VYHuT B muume mgupekropa C® YVYHuT wu OOO11 07 2(')25'

«3ranuymM»Ne 2024-36¢ ot 09.07.2024

JloroBop na noctyn k IBC «9BC IOPAMT» (mommas
koieknusa) Mexay YYHuT B gume mmpekropa COC  06.03.2025 1o
VYHuT u 000 «dnexrponHoe m3matensetBo FOPAMT»|05.03.2026

Ne 1/25-36¢ ot 06.03.2025 1.

JoroBop Ha goctyn k DOBbC «YHuBepcuTeTcKas

3 oubmmoreka ommaiiay Mexay YYHuT «Hekcmemua» Ne
223-883 ot 19.08.2024

01.10.2024 1o
30.09.2025
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[loroBop Ha moctyn k OBC «Jlamp» Mexay YYHuT ulC  08.08.2024 mo
n3narenbcTBOM «Jlaubp» Ne OI'3-647 ot 08.07.2024 07.08.2025

[oroBop Ha poctyn k COb wmexny YYHuT wu

5 m3marenbeTBOM <«Jlamp» Ne CDOBb 47-JIC 5010-24 OTSO 05021(‘)%66'2024 o
04.06.2024 o

JloroBOp Ha JOCTYH K JIEKTPOHHBIM H3IAHUSIM B COCTaBE
0asbl JAHHBIX «HAYUYHAS SJIEKTPOHHAAIC 01.01.2025 mo

6 BUBJIMOTEKA eLIBRARY.RU» mexny YYHuT u 0O00|30.12.2025
H3b Ne OI'3-1283 ot 05.12.2024
4 [loroBop Ha BJ] mucceprammii mexay YYHuT u PI'b NofC  10.08.2024 mo

223-664 ot 15.07.2024 09.08.2025
Jlorosop Ha noctyn k 96C BOOK.ru (moctym k yueOHHKY:
OCHOBBI POCCHUHCKONM TOCYIapCTBEHHOCTH : Y4eOHHUK / A.
B. Manbko, A. A. Bunikos, B. B. I'ypeeB [u ap.] ; mox pen.
8 A. B. Mansko. — Mocksa : KaoPyc, 2024. — 263 c. —
ISBN 978-5-406-12322-5) w™exny YVYHuT B nuue
nupekropa CO® YYHuT u OO0 «KnoPyc meaua» Ne 6/H
or 16.10.2024 r.

C 23.10.2024 1o
22.10.2025

N Anpec (URL)

1. http://bookwebmaster.narod.ru/

2. http://sdo.strbsu.ru

4.3.3. Ilepeyenb NHGPOPMANMOHHBIX TEXHOJIOTHH, HCIOJIb3yeMbIX NPH OCYIIECTBJICHUH
o0pa3oBaTeIbHOIO Npouecca 1Mo NpogecCHOHATLHOMY MOIYJII0, BKJIOYas NepedyeHb Mpo-
TPaAaMMHOI0 odecrie4eHus1 1 HHPOPMALMOHHBIX CIPABOYHBIX CHCTEM (IPH HEOOXOAUMOCTH)

HaumenoBanue Koa-Bo IIK/Jorosop
Kaspersky Endpoint Security 970/ OO0 «AUP-CODT» loroBop Ne223/028 o
15.11.2023

Office Standart 2007 Russian| 200/ OO0 «O06uiecTBO HHPOPMALMOHHBIX TEXHO-
OpenLicensePack NoLevel Acdmc  |mormii». T'ocymapcTtBeHHBIi KOHTpakT Nel3 ot
06.05.2009

Office Standart 2007 Russian 137/ 3A0 «CodrJlaitn Tpeiia». ['ocymapcTBeH-
OpenLicensePack NoLevel Acdmc  [HbI# kKOHTpakT oT 18.03.2008

Office Standart 2010 RUS OLP 200/ Jluuensuonnsii  moroBop Ne04297  or

NL Acdmc 9.04.2012
[Tporpammusrii komiieke «Camo- 200/ UIT HOwnycbaes VY.b. JloroBop Ne71 ot
MUAarHOCTHKA) 26.01.2012 r.
AO «Ydaner» (MuTepHeT) Horosop Ne73240733 27.12.2024
CIIC KoncynbTanT bromxerHbie BAIIl KOHCVIJIbTAHT OOO. Jorosop Ne
OpraHu3aIH 223/540 ot 30.01.2025.
CnpaBOYHO-IpaBOBasi ~ CHUCTEMBbI l'apanr OOO NVII. MoroBop Ne 12112 or
"T"apanTt" 01.01.2025
Windows 7 Heorpannuenno Ha 3 roma/ Microsoft Imagine.
[Tonmucka Ne8001361124 ot 04.10.2017r.
Windows 10 Heorpannuenno Ha 3 roma/ Microsoft Imagine.
[Tonmucka Ne8001361124 ot 04.10.2017r.
baza »7neKTpOHHBIX mMepHOaUYE- Heorpannuenno/ OO0 «MUBUCy». [JoroBop Nel33-
CKHX M3JIaHUU I1 1650 ot 03.07.2018 1.
ObC «Jlanb» Heorpannuenno/ OO0 «3BC JIAHby». JloroBop

Ne848 ot 03.09.2018 r.
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baza  nmaHHBIX  «DJIEKTPOHHO-
oubnuoTeuHas cucrema elibrary»

Heorpannuenno/
Nel256 ot 13.12.2017 1.

000

«PYHEbB». orosop

OBC «YHuBepcurerckas 6u0amo-
TEKa OHJIAH»

27000 / OO0 «HexkcMenuay». loroBop Ne847 o

03.09.2018 .

DNeKTPOHHO-OUOIMOTEeUHAs CHC-
TeMa Znanium

Heorpannuenno/ 3HAHUYM OOO JloroBop ot

09.07.2024 Ne 2024 36¢

ONeKTPOHHO-ONOINOTe HAsT  CHC-
tema «9bC IOPAUT

Heorpannuenno/ SJIEKTPOHHOE U3JATEJIb-
CTBO IOPAUT OOO Horosop ot 06.03.2025 Ne

1/25-OBC
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HPUJIOKEHHUE 1

OEJIEPAJIBHOI'O 'OCYAAPCTBEHHOI'O BIO/DKETHOI'O OBPA30OBATEJIBHOI'O
YUPEXIEHN BBICHIETO ObPASOBAHNMA 5
«YOUMCKHUU YHUBEPCUTET HAYKU 1 TEXHOJIOT U »

CrepauraMakckuii puiman

Komnemx

KanennapHo-reMmaTuyecKuil nJjiaH

no npodeccuonanbHomMy  IIM.01 Ocywecmenenue unmezpauuu nPoOPaAMMHBIX MOOYJ1ell
MOJYJIIO

CTIEUATBHOCTh
09.02.07 Hughopmayuonnwvie cucmemul u npozpammuposanue
KOJI HaNMEHOBAHHE CTICIIUATBHOCTH
KBanmudukarus

Cneuua.zmcm no und)opmauuonnbm cucmemam

Pa3zpaboTunk (cocTaBUTENb)

Kyuep A.M.
Hz0ucamosa P.P.
Iloozopnoe A.A.

y4eHasi CTeleHb, yY€HOE 3BaHHE, KaTero-
pus, ©.1.0.

Crepaurtamak 2025
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Ne HaunmenoBanue pa3nenos u tem Kon- | Kanen- | Bug 3ams- | JomamHee
n/m BO JapHbIe | TUs 3aJjaHue
4ya- | CpOKHU
COB | M3yue-
HUS
(Tutan)
M/IK 02.01. 76 4
Texnonozusn paspadbomku npopammnozo ooec-
nevyenHun
OcHoBHbIE OHATHSA. 3alUTa IIPO- 2/2 | SluBapp | meKIUA COCTaBJIC-
1 TPaMMHOTO O0eCIIeYEHUSI. HUE  OIOp-
HOTO  KOH-
CIIeKTa
2 Knaccudukanus I10. Onepanpionnsie | 2/4 | SIlHBapb | JeKIus cocrasJe-
cuctembl. UHCTpyMeHTapuii TEXHOJIO- HUE  OIOop-
THI POTPaMMHPOBAHUS HOTO  KOH-
CIIEKTa
3 JKv3HEeHHBIN LMK TPOrPaMMHOTO 2/6 | SluBaph | meKIUsA COCTaBJIC-
obecrieuenrss. OCHOBBI pa3pabOTKH HUE  OIOp-
IPOrPaMMHOTO 0OecTieueHUs.. HOTO  KOH-
CIIEKTa
4 Mopenu ;xu3HEHHOr 0 nukia. TexHo- 2/8 Des- JICKIUS COCTaBJIe-
JIOTUSl IPOrpaMMUPOBaHHUS B KOMIIa- panb HUE  OIOop-
Huu Microsoft. HOTO  KOH-
CIeKTa
5 Texuuueckoe 3aanue Ha mpoektupo- | 2/10 | des- [IpaKTH4Ye- | PCLICHUE
BaHHE IPOrPaMMBI panb CKoe 3aHsf- | 3a7a4
THE
6 TexHaudeckoe 3amanue Ha TPoeKTUpo- | 2/12 | des- MpaKkTU4ye- | peuieHue
BaHUE IIPOrPaMMBI panb CKOoe 3aHf- | 3a7au
THE
7 Hauana yauduumupoBaHHOTO sI3bIKa 2/14 | Mapr JEeKIUs cocrasJe-
moaenupoBannss UML. Henporpamm- HUE  OIOp-
HBIE CYILHOCTH. HOTO  KOH-
CIIEKTa
Hauana yauduimupoBaHHOTo sI3bIKa 2/16 | Maprt MpaKkTU4Ye- | PEIICHUE
MoaenupoBanuss UML. BapuaHTel uc- CKOE€ 3aHsd- | 3a1a4
10JIb30BAHUS THE
Hauana yauduumupoBaHHOTO sI3bIKa 2/18 | Mapr [IPaKTU4Ee- | peLIeHHE
MoaenupoBanusi UML. BapuanTel uc- CKO€ 3aHd- | 3amad
10JIb30BAHHUS THE
Hauana yauduiupoBaHHOTO sI3bIKa 2/20 | Maprt MpaKkTU4Ye- | PEIICHUE
MoaenupoBanuss UML. CKOE€ 3aHsd- | 3a1a4
THE
8 Cranus pa3paboTKH MPOrpaMMHOTO 2/22 | Mapr [IpaKTU4e- | pEeLICHHE
obecrieueHnst « ICKU3HBIA MMPOCKT». CKO€ 3aHd- | 3amad
THE
9 Cranus pa3pabOTKH TPOrpaMMHOTO 2/24 | Maprt MpaKkTU4Ye- | PEIICHUE
obecriedeHust «DCKU3HBIN MPOEKT. CKOoe 3aHf- | 3a7a4
THE
10 Huarpammsl UML. /Tnuarpammel 00b- | 2/26 | Maprt JEeKIUs cocrabJe-
€KTOB. /luarpaMMsl MpereIeHTOB. HUE  OIOop-
Juarpammsl B3aumoaecTeuil. Jua- HOTO  KOH-
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rpaMMmbIl JCATCIBHOCTU

CIICKTa

11 Cranus pa3pabOTKH TPOrpaMMHOTO 2/28 | Maprt MpakTU4Ye- | PEIICHUE
obecnieueHus «TeXHUIECKUI MTPOCKT CKOE€ 3aHf- | 3a7au
THE
12 Cranus pa3pabOTKH TPOrpaMMHOTO 2/30 | Maprt MpaKkTU4Ye- | PEIICHUE
obecnieuenus «TeXHUYECKUI MPOCKT CKOE€ 3aHf- | 3a7au
THE
13 CoBpeMeHHbIE TEXHOJIOTUH nporpam- | 2/32 | Mapr JEKLNS COCTaBJIC-
MupoBaHusa. OObEKTHO- HUE  OIOp-
OPUEHTHUPOBAHHOE TPOrPAMMHUPOBA- HOTO  KOH-
HUE. CIIEKTa
14 Texnonorus OLE. Ilpuniun padoter | 2/34 | Anpens | ekuus cocrabJe-
NET HUE  OIOp-
HOTO  KOH-
CIIEKTa
15 Hcnonb3oBanue 00BEKTHO- 2/36 | Anpenb | mpakTHue- | pelIeHUE
OPHUEHTHUPOBAHHOI'O TPOTrPaMMHUPOBa- CKOe 3aHs- | 3aJ1a4
uus (OOII) mis co3nanwst KaueCcTBEH- THE
HOT'O MPOTrpaMMHOT0 00ecreyeHus
16 Hcnonb3oBanne 00BEKTHO- 2/38 | Anpenb | mpakTHue- | pelieHue
OPHUEHTHUPOBAHHOI'O ITPOrPaMMHUPOBa- CKOe 3aHs- | 3aJ1a4
uus (OOII) mis co3nanwst KaueCcTBEH- THE
HOT'O MPOTrpaMMHOT0 00ecreyeHus
17 Hcnonb3oBanue BU3yalbHbIX KoMno- | 2/40 | Anpenb | mpakTude- | pelieHue
HEHT U1 CO3/1aHMS KaYECTBEHHBIX CKOe 3aHs- | 3aJ1a4
porpamm. THE
18 Hcnonbs3oBanne BU3yaIbHBIX KOMITO- | 2/42 | Atipenb | IpakTU4e- | pelieHue
HEHT JUIsl CO3/IaHMsI KaYECTBEHHBIX CKOe 3aHf- | 3a7au
IIporpamm. THE
19 TectupoBanue u oTiaaka nporpamm. | 2/44 | Anpens | ekuus COCTaBJIC-
Hagexxnocts nporpammuoro obecre- HUE  ONOp-
yeHus. [lopsanok pa3paboTKH TECTOB. HOTO  KOH-
CIIEKTa
20 ABTOMaTH3anus TecTupoBanus. Ha- 2/46 | Anpenp | nekmus COCTaBJIe-
JeKHOCTB MPOTrPaMMHOT0 o0ecrieye- HUE  OIIOp-
Hus. KommyecTBeHHbIE XapaKTepUCTH- HOTO  KOH-
KM HaJISKHOCTU TPOrpamMm CIIEKTa
21 CpencTa OTIaIKH MPOrpaMM B OOBEKT- 2/48 | mait MpaKTHYe- pemeHne
HO-OpUECHTHPOBAHHOM IIpOorpaMMHpoBa- CKO€ 3aHsi- | 3aga4d
HHUH THE
22 CpencTsa 0OTIaJKU IPOrpaMM B OOBEKT- 2/50 | mait MpaKTUYe- | PEUIEHUE
HO-OpUCHTHUPOBAHHOM IIpOrpaMMHpoOBa- CKO€ 3aHdg- | 3a7a4
HHUHU THE
23 Hcnonb3zoBanue CTUIIS MPOTpaMMUPOBA- 2/52 | mait MpaKTHYE- peurenue
HHA CKO€ 3aHfd- | 3a1a4
THE
24 Hcnonp3oBaHue CTUIIS IporpaMmMupoBa- | 2/54 | mai MpaKTU4e- peurenue
HuA CKO€ 3aHdg- | 3aga4
THE
25 Mertop! onTUManbHON 00pabOTKH TEK- 2/56 | mait MpAKTUYE- | pEIIEHHUE
CTOBO# MH(DOPMALHH cKkoe 3aHd- | 3a1a4
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THUC

26 OnTuManbHOE IOCTPOSHUE CTPYKTYP 2/58 | mait MpaKTHYE- peurenue

AaHHBIX CKO€ 3aHsi- | 3a1a4
THE

27 CTpyKTypHOE TIPOrpaMMHpPOBaHHUE C HC- 2/60 | uroHb MpaKTUYe- | PEUIEHUE

IIOJIB30BAHUEM IIpOoUCaAYp U (I)YHI(I_II/Iﬁ CKO€ 3aHig- | 3aga4
THE

28 [IporpaMmMupoBaHue ¢ HCHIOIB30BaHUEM 2/62 | UOHL MpaKTHYe- peurenue

cpencTs rpaduueckoit nHpOpMAITUH CKOe 3aHs- | 3a;ma4
THE

29 HcnonezoBanue OLE- u COM- 2/64 | uroHb [IpaKTH4Ye- | PCLICHUE

TEXHOJIOIUH IMIPOrpaMMHPOBaHUSA CKO€ 3aHig- | 3aga4
THE

10 Huarpammer UML. [luarpammel 00b- | 2/66 | uioHB MpakTUye- | pelIeHue

€KTOB. CKOe 3aHs- | 3aJ1a4
THE

10 Huarpammel UML. Jlnarpammel ipe- | 2/68 | uoHb MpaKkTU4ye- | peuieHue

LIEZICHTOB. CKOoe 3aHf- | 3a7a4
THE

10 Huarpammer UML. luarpammel B3au- | 2/70 | uroHb MpaKTUYe- | PEUIEHUE

MOJICUCTBHUI. CKO€ 3aHf- | 3amad
THE

10 Huarpammel UML. Jluarpammer nes- | 2/72 | uioHb MpaKkTU4ye- | peuieHue

TEIbHOCTHU CKOe 3aHf- | 3a7a4
THE
10 Huarpammsl UML. /luarpammer nesi- | 2/74 | uioHb [IpaKTH4Ye- | PCLICHUE
TEJIBHOCTH CKOe 3aHs- | 3aJ1a4
THE
19 TectupoBanue u oTiaaKa mporpamm. | 2/76 | UIOHB JEKIUsA COCTaBJIe-
HUE  OIOp-
HOTO  KOH-
CIIEKTa

MJIK 02.02. 76 4

HucmpymenmanvHvle cpeocmea paspadomku

npoOCPpAMMHO2O obecneuenus
[Tonstue pynkunu u pyHkunoHanb- | 2/2 | SluBapp | Jexkuus cocrasJe-

1 HOM mporpammsl. Mctopus pa3BuTus HUE  OMOp-
SI3IKOB (DYHKITHOHAIBHOTO TIPO- HOTO  KOH-
rpammupoBanus. [Iporpammuposa- CIeKTa
HUE TIPU TOMOITH (YHKIUH.

2 NmnepaTuBHBIi, 00BbEKTHO- 2/4 | SluBapp | mekmus COCTaBJIC-
OpPUECHTUPOBAHHBIN, JIOTUYECKUN U HHUE  OIOp-
(GyHKIMOHANBHBIN MOAXOBI K MPO- HOTO  KOH-
rpaMMUPOBAHUIO — IOCTOUHCTBA, HE- CIeKTa
JOCTAaTKU U OCHOBHBIE XapaKTEpHU-

CTHUKH.

3 OOmue cBeeHus 0 PyHKIMOHATBHOM | 2/6 | SlHBaph | mexuus coCTaBJie-

MOAXOJ€E K IPOrpaMMHUPOBAHUIO. HUE  ONOp-
HOTO  KOH-
CIIEKTa

4 OcHOBBI GYHKIIMOHATLHOTO MPO- 2/8 | des- JIEKLIUS coCTaBJie-

rpaMMupoBaHus Ha si3bike Haskell. paib HUE  OIOp-
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Ocuossl a3bika Haskell. CuMBobI, HOIO  KOH-
KOHCTaHTBI, aTOMBI, IOTHYECKHE 3Ha- CIIEKTa
YEHUS.
®eB | bazoBeie pyHKIIMU. DIEeMEHTapHBIE 2/10 | des- JEKIUsA COCTaBJIe-
payb | OHSTHUS; MPUEMBI TPOTPAMMHUPOBA- panb HUE  OIOp-
HUSL. HOTO  KOH-
CIIEKTa
®eB | [IporpammupoBaHue BETBICHUH. 2/12 | des- MpaKkTU4ye- | peuieHue
panb panb CKOe€ 3aHf- | 3a7au
THE
7 [IporpammupoBaHUE BETBICHUN. 2/14 | des- MpaKTUYe- | PEUIEHUE
panb CKoe 3aHsf- | 3a7a4
THE
8 [IporpammupoBanre BETBICHUN. 2/16 | des- MpaKkTU4ye- | peuieHue
panb CKOe 3aHf- | 3a7au
THE
9 [IporpammupoBaHUE BETBICHUN. 2/18 | deB- MpaKTUYe- | PEUIEHUE
panb CKoe 3aHsf- | 3a7a4
THE
10 Omnepatop BBIOOpA. 2/20 | Maprt MpakTU4Ye- | PEIICHUE
CKOe 3aHf- | 3a7a4
THE
11 Omnepatop BBIOOpA. 2/22 | Maprt MpakTU4Ye- | PEIICHUE
CKOe 3aHf- | 3a7au
THE
12 Omnepatop BbIOOpa. 2/24 | Maprt [IpaKTUYe- | pelIeHHE
CKoe 3aHsf- | 3a7a4
THE
13 Omnepatop BbIOOpA. 2/26 | Maprt MpakTU4Ye- | PEIICHUE
CKOoe 3aHf- | 3a7a4
THE
14 Omneparopsl LIUKIIA. 2/28 | Mapr [IpaKTH4Ye- | PCLICHUE
CKoe 3aHsf- | 3a7au
THE
15 Oneparopsl KA. 2/30 | Maprt MpaKkTU4ye- | peuieHue
CKOe€ 3aHf- | 3a7a4
THE
16 Omneparopsl LUKIIA. 2/32 | An- [IpaKTH4Ye- | PCLICHUE
penb CKoe 3aHsf- | 3a7a4
THE
17 Oneparopsl KA. 2/34 | An- MpaKkTU4ye- | peuieHue
penb CKOe 3aHf- | 3a7au
THE
18 IIporpammupoBaHue MacCUBOB. 2/36 | An- [IpaKTH4Ye- | PCLICHUE
penb CKoe 3aHsf- | 3a7a4
THE
19 IIporpammupoBaHue MacCUBOB. 2/38 | An- [IpaKTH4Ye- | PCLICHUE
penb CKoe 3aHsf- | 3a7a4
THE
20 [IporpammupoBanre MacCUBOB. 2/40 | An- MpaKkTUye- | peuieHue
penb CKOe€ 3aHf- | 3a7au
THE
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21 IIporpammupoBaHue MacCUBOB. 2/42 | An- [IpaKTH4Ye- | PCLICHUE
penb CKoe 3aHsf- | 3a7a4
THE
22 [IporpammupoBanne MacCUBOB. 2/44 | An- MpaKkTU4e- | peuieHue
penb CKOe 3aHf- | 3a7au
THE
23 IIporpammupoBaHue MacCUBOB. 2/46 | An- [IpaKTH4Ye- | PCLICHUE
penb CKoe 3aHsf- | 3a7a4
THE
24 PexypcuBHbIe yHKITHN. 2/48 | An- JICKITHS COCTaBJIC-
penb HUE  OIOp-
HOTO  KOH-
CIIEKTa
25 [Tpobrema MOAYILHOCTH HYHKIIHO- 2/50 | An- TICKITHS COCTaBJIC-
HATBHOU IPOTPAMMBI. penb HUE  OIop-
HOTO  KOH-
CIIEKTa
26 [IpencraBinenue u UHTEPIPETALIUAS 2/52 Mai JIEKIUS COCTaBJIe-
(YHKIIMOHATBHBIX TIpOTrpamMm. AOCT- HUE  OIOp-
pakTHas ¥ KOHKpeTHasi (hOpMBbI Ipo- HOTO  KOH-
rpamm. CIIEKTa
27 Oco00EHHOCTH UHTEPITPETUPOBAHMS 2/54 | mait TICKITHS COCTaBJIC-
UMIIEPATUBHBIX MTPOTPAMM. HUE  OIOp-
HOTO  KOH-
CIIEKTa
28 OyHKIMOHAIIbHBIE SKBUBAJICHTHI M- 2/56 | mai JICKIIUS COCTaBJIe-
MEePATUBHBIX MPOTrpaMM. ANmapaTHOe HUE  OIOp-
obecrieueHre HyHKITMOHAIBHBIX TIPO- HOTO  KOH-
rpamm. CIIEKTa
29 PexypcuBHBIE aITOPUTMBI. 2/58 | mait [IpaKTH4Ye- | PCLICHUE
CKoe 3aHsf- | 3a7a4
THE
30 PexypcuBHbBIE AITOPUTMBI. 2/60 | mait MpaKkTU4ye- | peuieHue
CKOe€ 3aHf- | 3a7au
THE
31 PexypcuBHBIE aITOPUTMBI. 2/62 | mait [IpaKTH4Ye- | PCLICHUE
CKoe 3aHsf- | 3a7a4
THE
32 PexypcuBHbBIE AITOPUTMBI. 2/64 | uroHb MpakTU4e- | peuieHue
CKOe 3aHf- | 3a7au
THE
33 PexypcuBHbBIE AITOPUTMBI. 2/66 | uioHb MpaKTUYe- | PEUIEHUE
CKoe 3aHsf- | 3a7a4
THE
34 PexypcuBHbBIE AITOPUTMBI. 2/68 | uroHb MpaKkTU4ye- | peuieHue
CKOe 3aHf- | 3a7au
THE
35 AmnmnapaTtHoe obecrieueHue pekypcus- | 2/70 | utoHb JEeKIUs cocrabJe-
HBIX MOIYJICH. HUE  OMOp-
HOTO  KOH-
CIIEKTa
36 ArnmapatHoe o0ecriedueHue peKypcus- | 2/72 | MIOHb MpaKkTU4Ye- | PEIICHUE
HBIX MOJYJICH. CKO€ 3aHd- | 3amad
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THE

37 AmnmapatHoe o0ecriedueHue pexkypcus- | 2/74 | UiOHb MpakTU4Ye- | PEIICHUE
HBIX MOZYJICH. CKO€ 3aHsi- | 3amad

THE

38 ArnmapatHoe o0ecrieueHue pekypcuB- | 2/76 | UlOHb MpakTU4ye- | pelieHue

HBIX MOJYJIEH. CKOe 3aHsf- | 3aJ1a4
THE

MJK 02.03. MaremaTu4eckoe MO1eJIMpPO- 52

BaHMe
[Tonsitue pemenus. MHOkeCTBO pe- 2/2 4 | sHBaph | JIEKIUs COCTaBJIe-

1 LWIEHU, onTUManbHoe pemenue. [1o- HHUE  OINOp-
Ka3aresb 3 (HEKTUBHOCTH PEIICHUS. HOTO  KOH-
MareMatuyeckre MOJEIH, MPUHIIUTIBI CIIeKTa
WX TIOCTPOEHUS, BUJIbI MOJENEM.

2 3anaun: knaccudukanys, MeToabl pe- | 2/4 | SHBaph | JICKIIHS CoCTaBJIe-
IIEHUs, TPaHUYHBIE yCaoBuUs. OO0mmit HUE  OMOop-
BHJI 1 OCHOBHAs 3aJlaya JIMHEHHOTO HOTO  KOH-
nporpammupoBaHusi. CUMILIEKC — Me- CIIEeKTa
toa. TpancnopTHas 3agada. MeTobl
HAax0JICHNs HAYaJIbHOTO PEIIECHUS
TPaHCHOPTHOM 3a-Aauu. Merox no-

TEHIIMAJIOB.

3 OOmwmii BU 33124 HEIMHEHHOTO Mpo- | 2/6 | ssHBaph | JIEKUUs cocrasJe-
rpammupoBanus. ['padudeckuiit meTon HUE  OIOp-
pelieHust 3aaad  HEJIMHEWHOIro IMpo- HOTO  KOH-
rpaMMHUpOBaHUA. MeToa MHOKHUTENEH CIIeKTa
Jlarpanxa.

4 UucnenHas mMonenb pemieHus 3amgadd | 2/8 SHBaph | JIEKIUA COCTaBJIe-
TEIUIONPOBOJHOCTH. MojenrpoBaHue HUE  OIOp-
pacnpeneneHns TeMIepaTypbl HOTO  KOH-

CIEKTa

5 Nmutanmmonnoe moaenupoBanue. Ma- | 2/10 | sHBaph | JIGKIIHS COCTaBJIe-
TEeMAaTHUYECKUI anmapar HMHUTAlUOH- HUE  OIOp-
HOT'O MOJICJIMPOBAHUS. HOTO  KOH-

CIIEKTa

6 MonenupoBanue IBW)XKEHUS B moje | 2/12 | sHBapp | MpakTUde- | pelieHue
cuibl TsokecTu. KomnerorepHoe mojie- CKOe 3aHs- | 3aJ1a4
JTUpPOBaHUE CBOOOJIHOTO MaICHUS. THE

7 Maremarnueckast MOJIENb 3afaun Oai- | 2/14 | sHBaph | mpakTU4e- | pelieHue
JIUCTUKH. CKOe€ 3aHf- | 3a7au

THE

8 I'paduueckuit Meton pemienus 3aaad | 2/16 | sHBaps | MpakTU4e- | peLICHHE

JIMHEWHOTO MTPOTrpaMMHUPOBAHUSI. CKOe 3aHsf- | 3aJ1a4
THE

9 «ITocTpoeHue mpocTennx MaTema- 2/18 | sHBaph | MpaKTU4e- | PEIICHUE

THYECKHUX MOJCIICH. ) CKO€ 3aHsd- | 3amad
THE

10 «CBeneHue MpoU3BOJILHOM 3a1aun 2/20 | AHBapb | MpaKTHue- | pelIeHue
JIMHEWHOT O MTPOrpaMMHUPOBAaHUS K OC- CKO€ 3aHs- | 3aJ1a4
HOBHOMH 3aJ1a4€e JINHEWHOI O IIporpaMm- THE
MHPOBAHUSD)
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11 «Pemenne mnpocreiimux oxHokpute- | 2/22 | des- IpaKTU4e- | pelIeHHE
pHAIBHBIX 3aJa4 rpadUyecKuM MeTo- panb CKOoe 3aHsf- | 3a7a4
TIOM. THE
«Pewmuth TpadmyecKM METOAOM 3a-

Jaq4y MporpaMMUpPOBaHUS. »

12 OcHOBHBIE TOHATHA AWHAMHuYecKoro | 2/24 | ¢es- JIEKLIUS COCTaBJIC-
MPOrpaMMHUPOBAHMUS: I1IarOBOE YIIpaB- panb HUE  OIOop-
JIEHUE, YNPaBJIEHUE Ollepaluel B Lie- HOTO  KOH-
JIOM, ONTHMAaJIbHOE YIpPAaBIIEHUE, BBI- CIIEKTa
UTPHIII HA TaHHOM IIIare, BRIMTPHINI 32
BCIO ONEpaLNIO, aIJAUTHUBHBIN KpHUTE-
puyii, MyJbTUIUIMKATUBHBIA KPUTEPU.

[Ipocreiimme 3agaym, pelraeMbie Me-
TOJOM JIMHAMUYECKOT0 IPOrpaMMHU-
pOBaHMsL.

13 Metonast xpanenus rpadoB B mamsata | 2/26 | ¢es- JIEKLIUS COCTaBJIe-
OBM. 3agaua 0 HaXOKIE€HUU KpaT- paJb HUE  OMOp-
JalIux myTei B rpade u METoIbI ee HOTO  KOH-
peuieHus. 3agada 0 MAaKCUMaJlbHOM CIIEKTa
MOTOKE U anroput™M dopua—
dankepcoHa.

14 «Peenne npocTelmmMx 0OHOKPUTE- 2/28 | des- [IpPaKTUYe- | peLIeHHE
PHANBHBIX 3a/1a4 CUMILJIEKC- panb CKoe 3aHsf- | 3a7au
MeTOIOM». «Pemenne npocTenmmx THE
OJTHOKPUTEPHUAIBHBIX 3a/1a4 CUM-

IIJIEKC-METOA0M C UCKYCCTBEHHBIM
6a3ucom»

15 «Haxoxnenne HaganeHoTO pemennst | 2/30 | des- NpakTU4ye- | pelieHue
TPAHCIIOPTHOM 3a7]aul METOJIOM CEBe- panb CKoe 3aHsf- | 3a7a4
po-3anagHoro yria.» «Haxoxaenue THE
HAYaJIbHOTO PEIICHUs TPAHCIIOPTHOMN
3a/1a4u METOI0M MUHUMAJIbHOU CTOU-

MOCTH.»

16 «Pemienne TpancriopTHo 3agaun Me- | 2/32 | ¢es- MpaKkTU4Ye- | PEIICHUE

TOJOM MOTEHLIUATIOBY panb CKOe 3aHf- | 3a7au
THE

17 «['padmueckuit meron pemeHus 3axad | 2/34 | mapt [IpPaKTHUYe- | peLIeHHE
HEJIMHEMHOT 0 IPOrpaMMUPOBAHUS» CKoe 3aHsf- | 3a7a4
«Metox mHOxuTenen Jlarpanxa.» THE

18 Cucrembl MaccoBOro oociyxuBanus: | 2/36 | mapt JICKITHS COCTaBJIC-
MOHSATHUSA, TPUMEPDI, MoieTu. OCHOB- HUE  OIIOp-
HbIE MMOHATHS TEOPUHU MAPKOBCKUX HOTO  KOH-
MPOIIECCOB: CAyYalHBIN MpoIlecc, CIIEKTa
MapKOBCKHUH mporiecc, rpad coctos-

HUM, TTOTOK COOBITHH, BEPOSATHOCTD
cocrosiHus, ypaBHeHust Kommoroposa,
(uHaTBEHBIC BEPOSITHOCTH COCTOSIHUH.

19 2. Cxema rubenu U pa3MHOKCHHS. 2/38 | maprt JICKITHS COCTaBJIC-
Meroa UMHUTAIIMIOHHOTO MOJEIUPOBa- HUE  OIOp-
Hus. EquangHbi sKpeduid u popMbl HOTO  KOH-
ero opranusauui. [Ipumeps! 3anad. CIIEeKTa
[TonsiTue nporxo3sa.

20 3. KonmuecTBeHHbIE METOIbI IPOTHO- | 2/40 | MapT JICKLINS COCTaBJIE-
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3UPOBAHMUS: CKOJIB3AIIUE CPEIHUE, HUE  OIOp-
SKCIOHEHIIMAIBHOE CIJIaKUBAHMUE, HOTO  KOH-
MpoeKTupoBaHue Tpenaa. Kauecrten- CIIeKTa
HbIE METOJIbI MporHo3a. [Ipeamer u
3a/1a4d TEOPUH UTP.

21 «MccrnenoBanne XapakTEPUCTHK Ciy- | 2/42 | mapt MpakTU4ye- | peuieHue
YaifHOTO MOTOKa TpeOOBaHUI B Tele- CKO€ 3aHi- | 3amad
KOMMYHHKAIIMOHHOM CHCTEME. THE

22 «MccrnenoBanue XapakTepuUCTHK cCiy- | 2/44 | mapt [IpaKTH4Ye- | PCLICHUE
YaifHOTO TOTOKa TpeOOBaHMI B Tele- CKO€ 3aHd- | 3amad
KOMMYHUKAIIMOHHOM CHCTEMEY. THE

23 «MccrnenoBanne XapakTEPUCTHK Ciy- | 2/46 | mapt MpaKkTU4ye- | peuieHue
YailHOrO IIOTOKA OCBOOOXKIEHHUI Ka- CKO€ 3aHsd- | 3amad
HaJOB B  TEIEKOMMYHUKAIIMOHHON THE
CUCTEME.

24 «HMccrnenoBanue XxapakTepuCTUK ciy- | 2/48 | mapr MpaKkTU4ye- | peuieHue
YaifHOTO TOTOKA OCBOOOXKICHHA Ka- CKOE€ 3aHsd- | 3a1a4
HaJIOB B TEJIEKOMMYHUKALIMOHHON THE
CUCTEME.

25 OcHOBHBIE TIOHTHS TEOPUU UTP: Urpa, | 2/50 | anmpens | JeKIus COCTaBJIe-
WUTPOKH, MTAPTHUS, BHIUTPBHIII, POUT- HUE  OIOp-
PBILLL, XOJI, IMYHBIE U CIIy4YaiHbIE XO- HOTO  KOH-
JIbl, CTpaTernueCcKre Urpbl, CTpaTerus, CIIeKTa
ONTUMAaJIbHAs CTpaTerus. AHTaroHH-

CTUYECKHE MAaTPUUYHBIEC UTPHI: YUCTHIC
Y CMELIaHHbIE cTpaTeruu. MeTozsl
pelIeHusl KOHEYHBIX UTP: CBEJACHUE
WTPbI MXN K 337a4€ JUHEHHOTO IIPO-
rPaMMHUPOBAHMS, YACTEHHBIN METOJT —
METO/]l UTEpALIHi.

26 5. O61acTh IPUMEHUMOCTH TCOPUHU 2/52 | ampenb | JIEKIHS cocTaBJIe-
npuHATUA pemienuid. [Ipunstue penie- HUE  OMOp-
HUM B YCJIIOBHSIX OINPEACICHHOCTH, B HOTO  KOH-
YCIIOBUSIX PUCKA, B YCIOBUSX HEOIpe- CIeKTa
nenenHoctu. Kpurepuu npunstus
peLIeHUI B YCIIOBUSIX HEONIPEIEIIECH-

HOCTH. /[epeBo penieHuid.
Bcero yacos 204
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HPUJIOKEHHUE 2

OEJIEPAJIBHOI'O 'OCYZAPCTBEHHOI'O BIO/DKETHOI'O OBPA3OBATEJIBHOI'O
YUYPEXIEHM: BBICIIEI'O ObPA3OBAHIA 5
«YOUMCKHUU YHUBEPCUTET HAYKU 1 TEXHOJIOI' M »

CrepauTamakckuii puuan

Komnemx

DoH/I OLIECHOYHBIX CPEICTB

no npodeccuonanbHoMy  TIM.01 Ocywecmenenue unmezpayuu RPoZPaAMMHBIX MOOYI€ll
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1. O0mmne nmojioKeHUSA

1. @OHIbI OLIEHOYHBIX CPEACTB MPEAHA3HAYEHBI 11 IPOBEPKHU PE3YJIHTATOB
ocBoeHus Buaa npodeccrnonansuoi nesrensHoctd (BIT/]) IIM.01 OcymectBnenue
UHTETpaIK TPOrPaMMHBIX MOZYJIEH U COCTABISIIOMIUX €ro MpOo(deCCHOHATBHBIX U
00X KOMITETEHIINI, MPOrpaMMbl OATOTOBKY CHEIMAIMCTOB CPEAHETO 3BE€HA TI0
cnernuansaoct 09.02.07 MHdopMaimoHHbIe CUCTEMBI U TPOTrPaMMUPOBAHHUE.

dopmoit aTTecTari o0 MPOoGECCHOHATHPHOMY MOMIYIIO SIBIISICTCS K3aMEH
0 MOJYJIIO.

dopMa npoBeJIeHUs dK3aMeHa —yCTHBIA OMPOC U BBIINOJIHEHUE 3aJIaHUsl 1O
ouieram.

2. @opMBbl KOHTPOJISI M OLEHUBAHUS JJEMEHTOB MNPO(ecCHOHATBLHOTO

MOYJIst
Tabmura 1.1.
DJjIeMeHT MOYJIsl ®opMa KOHTPOJISI ¥ OLleHUBAHUS
IIpomeskyTOUHAS aTTe- Texkymuii KOHTPOJIb
cTalus
MJK 02.01 Dk3ameH 1o moayimto (4 | HabmrogeHue 3a BBITIOJTHEHUEM
«TexHonorus paspa- | cemectp). MPAKTUIECKUX PaOOT.
fgi%igfgs;ﬁf{o' KoHTposbs pe3ynbraTa BhITIOTHE- )
HUS TPAKTUYECKUX PaboT. Y CTHBIN
OTIPOC HA MPAKTUICCKUX 3aHATHIX.
CamocTosiTenbHas paboTa.
TectupoBaHue.
MJIK.02.02 Dk3ameH 1o moayito (4 | HaGmronenue 3a BBIIOJTHEHUEM
«MIHCTpYMEHTAIBHBIE | cenecTp). MPaKTUYECKUX PaboT.
g; ZII[‘;F;];?MII){ ff;(somﬂ KoHTposb pe3ynbTaTa BINOIHE- )
06ECILCUCHISDY HUS IPAKTHYECKUX paboT. Y CTHBIH
OTIPOC HA MPAKTUICCKUX 3aHATHIX.
CamocrosiTenpHas padoTa.
TectupoBanue.
MJIK.02.03 HuddepenuupoBannsiii | HabnroneHue 3a BRINOTHEHUEM
«MaremaTiecKkoe | 3ayer (4 cemectp), MPAKTUIECKUX PaOOT.
MOACTTHPOBATHE AK3aMEH 10 MOIYJIIO KoHTposb pe3ynbTaTa BBINOIHE-
HUSI PAKTUYECKUX padOT. Y CTHBIN
OTPOC Ha IPAKTHUECKUX 3aHATHSIX.
CamocrosiTenbHas paboTa.
TectupoBaHue.
VII HubdepennupoBanusiii | Habmonenne 3a BhIMOTHEHUEM
3auer (4 ceMectp). paboT Ha yueOHOW MPAKTHKE.
[1IT HuddepenunpoBannbiii | HabmtogeHue 3a BoITIOTHEHUEM
3auet (4 ceMecTp). paboT HA TIPOU3BOICTBEHHOM
TIPAKTHUKE.

Janee pazmewaromca @OC no kancoomy M/IK, YII u II11.
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3. Pe3yabTarbl 0CBO€HUSI NPOGeCcCHOHAIBHOT0 MOMYJS, MOAJIeKAlIne

npoBepKe

B pesynbraTte arrectauuu 1no mnpogecCHOHaJILHOMY MOJYJII0 KOMILIEKCHas
npoBepKa OOMMX M MPO(ecCHOHATBHBIX KOMMIETEHIUNH MpodecCHOHATBFHOTO MO-
TyJsl OCYIIECTBIISIETCS B (JOPME OIIEHKH KauecTBa BBHIMIOJHEHUS 3aJaHUIl HA IK3a-
MeHne no Mo0y10/KeanuuKayuoHHOM IK3AMEHE:

Iliianupye- Bux
Mble pe3yJib-
OlleHOY-
TaThbI 0CBOE- Sran IToxa3aTenu U KPUTEPUH OLIEHNBAHUS pe- HOTO
HHsA 00pa3o- 3yJIbTATOB 00y4YeHHS
. cpeacr-
BaTeJbHOMH
NMPOrpaMmbl Ba
1. 2. 3. 4.
HEY/I. YJIOBIL XOPOHIO OTIIUYHO
OK 0I. Bm-| 1 sramn: | Her 3Ha4u- He3nauu- O6ocHo- YcerHbIi
Oupate  cro- | 3HaHUS: 3HAHWM, | TENbHBIE | TEIbHBIC BaHHBII orpoc
coOBI  pere- | aKTyaJIbHBIN yme- 3aTpyaHe- | 3aTpyaHe- BBIOOp CIIO-
HUs 3a1a4 | npodeccuo- HUH, HUS TIpU | HUS npu | coboB  pe-
npodeccuo- HaJbHBIM W CO- | Mpak- BBIOOpE BBIOOpE IIeHUs  3a-
HATBHOW Jesl- | UaTbHBIN THYe- crocoboB | crocoOoB nad  1mpo-
TEIbHOCTH, KOHTEKCT, B | CKOTO | peUIeHHs] | pelieHus dbeccuo-
PUMCHH- KOTOPOM TpH- | ONBITa | 33734 3a/1a4 Mpo- | HALHOM
TETBLHO K pa3- | XomuTcs pado- npodec- dbeccuo- e TeNbHO-
JUYHBIM KOH- | TaTh U JKUTH; CHOHAJb- | HAJTBHOU CTH, TIpH-
TeKCcTaM OCHOBHBIE HC- HOM Jiesi- | NesATeNbHO- | MEHHUTENb-
TOYHUKH  WH- TeIbHO- CTH, TIpH- | HO K pas-
dopmaruu  u CTH, MpH- | MEHUTENb- | JIUYHBIM
pecypeel  JUIs MEHHU- HO K pa3- | KOHTEKCTaM
pelieHus 3aaa4 TEIBHO K | JINYHBIM
u npobieM B paznuy- KOHTEKCTaM
npodeccuo- HBIM KOH-
HATBHOM W/HITU TEKCTaM
COLIMAJIbHOM
KOHTEKCTE; aj-
TOPUTMBI  BBI-

MOJTHEHUST  pa-
6ot B mpodec-
CHUOHAJIbHON M
CMEXHBIX 00-
JACTIX; METO-
bl paboThl B
npodeccuo-

HaJILHOM u
CMEXHBIX ce-
pax; CTPYKTYy-
py IulaHa s
pemeHust  3a-
Jad; TOPSIOK
OLIEHKH pe-
3yJlIbTaTOB pe-
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HIeHUsl  3a/a4
npodeccuo-
HaJILHOU  Jes-
TEJIbHOCTH.

2 osram: YwMe-
HUS: pacrmo-
3HaBaTh 337a9y
u/unu mpooIie-
My B mpodec-
CHOHAJILHOM
U/MIH  COLM-
aJTbHOM  KOH-
TEKCTEe, aHaJIu-
3UpOBaTh  3a-
naqy u/unu
npobiemy U
BRIICHATE €€
COCTaBHBIE
4acTH;,  Ompe-
JETIATh  DTaIlbl
penieHus 3aaa-
YU, BBISBIATH
u 3¢pdeKkTuBHO
HCKaTh HH-
dbopmaruio,
HEOOXOUMYIO
JUISL  PEIICHUS
3aJaud  W/UId
poOJIeMBI;
COCTaBHTh
IUIaH  JeHCT-
BUS;, Ompene-
JIATH HEeo0X0-
JTUMBIE pecyp-
CBI

3 sram:
HNmers  mpak-
THYCCKUH
OIIBIT: BJIAJCTh
aKTyaJIbHBIMHU
METO/JaMH  pa-
00TBI B TIpO-
deccroHanb-
HOM M CMEX-
HBIX  cdepax;
peanu3oBaTh
COCTaBJICHHBIN
IUIaH; OICHH-
BaTh pe3yJbTaT
1 IIOCICICTBUS
CBOUX JEHCT-
BUI (camo-
CTOSITEIBHO

Tecto-
BbIE 3a-
JaHus

Pemrenue
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WIH C TIOMO- CUTYya-
IbI0  HAcCTaB- LIMOHHBIX
HUKA) 3a71a4
OK 02.| 1 oram: 3na- | Her 3Ha4u- He3nauu- ObocHo- YcrHbII
Hcnonb3oBare | HUS: HOMEHK- | 3HAHUM, | TEJIbHbBIE TEJIbHbIE BaHHBIN OIpocC
COBpEMEHHbIE | JaTypa UH- | yMe- 3aTpyaHe- | 3aTpynaHe- MOKCK, aHa-
cpenctBa 1o- | hopmanuoH- HUH, HUS TIpH | HUS npu | TU3 W WH-
WCKa, aHaliu3a | HBIX MCTOYHHU- | IIPaK- OCYyILIECT- | OCYIIECTB- | Teprpera-
U UHTEpIpe- | KOB,  TpHUMe- | TUYe- BIICHUU JCHUHM T0- | IUA WH-
Taluu UH- | HIEMBIX B | CKOTO MOKCKa, ucKa, aHa- | opmanuu,
dopmaruu U | mpodeccuo- OMbITa | aHAJIM3a U | IU3a U WH- | HEOOXOaU-
uHopmarnu- | HATBHOU  Jes- HHTEp- Teprpera- MOM JUIst
OHHBIE TEXHO- | TEIHHOCTH; MpeTaluy | [AH WH- | BBITIOJIHE-
JIOTUH JUTSL | TIPHEMBI nHpopMma- | popManum, | HUA 3aaa4
BBITIOJIHEHUSI | CTPYKTYpHUPO- UM, He- | HeoOxoau- | mpodec-
3amay mpo- | BaHusi uHOP- o0xoau- MO IUIA | CHOHAJIB-
deccuonanb- | mauuu;  Qop- MO Ui | BBIIIOJIHE- HOM  ges-
HOM MaT odopmie- BBITIOJIHE- | HUSI  3aJla4 | TEIbHOCTH
HUSL pe3ylbTa- HUS 3a1ad4 | npodec-
TOB MTOUCKA npodec- CHOHAJTh-
uH(pOpMaIINH. CHOHAJb- | HOH nes-
2 oram: YMe- HOM Jes- | TeIbHOCTU
HUS:  ompene- TEIHHOCTH
JAATH 33734
TUISE MOWCKa
nHpopmanuu;
ONPEAENATh Tecro-
HE00XOaUMBIE BBIE 3a-
UCTOYHUKHU JTaHus
nHpopmanuu.
3 oram:
Nmers  mpak-
THUYECKUI
OTBIT: TUIaHU-
poBath  MpoO-
ecc TIOUCKa;
CTPYKTYpHUPO- Pemenne
BaTh IIOJTy4ae- CUTYya-
Myl0  UH)Op- LIUOHHBIX
MaIuio; BBbIJIe- 3amaq

JATh HamoOoJee
3HAYHMOE B
nepeyHe  WH-
dbopmanmu;
OIICHHUBATH
PaKTUIECKYIO
3HAYUMOCTH
pe3yabTaToOB
TIOWCKA;
0hOopMITATH
pE3YIbTATHI
TIOWCKA.
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OK 09.| 1 oram: 3na- | Her 3Hauu- Hesnaun- O6ocHo- Ycrubii
[Tonp30BaThCsl | HUSI: COBpPEMEH- | 3HAHUU, | TEIbHBIE TEJIbHbBIC BaHHBIN onpoc
npodeccuo- HBIE CPEICTBA M | yMe- 3aTpyAHe- | 3aTpyaHe- MOUCK, aHa-
HaJIBLHOM  J10- | YCTPOHCTBa HUU, HUS TIpU | HUA Npu | IU3 U WH-
KyMeHTarmeit | MHPOpPMATH3a- | ppag- OCYyILIECT- | OCYLIECTB- | Te€pHpeTa-

Ha rocymapcr- | AW, TOPAIOK | rpge. BIICHUH JCHUHW TIO- | HA WH-
BEHHOM p | X TIPUMCEHCHIA | oporg TOUCKA, ucKa, ana- | hopmanuu,
U IPOrpaMMHOE
MHOCTPAHHOM | ‘o . o |ONUBITa | aHAM32 W | TU33 M WH- Heov6xozn/1-
SI3BIKAX podeccHo- UHTEp- Tepupera- MOM TUISt
HAUIBHOH  jed- MpeTaluy | [AH WH- | BBITIOJIHE-
TeIbHOCTH unpopma- | popmanuu, | HUS  3ama4
2 sram: VMe- UM, He- | HeoOxoau- | mpodec-
HUSE: TIPUMEHSTD obxoau- MOH Ui | CHOHAJIb-
cpeacTBa  WH- MOH Ui | BBINOJIHE- HOM  jes-
(opMaIMOHHBIX BBITIOJIHE- | HUSL  3ajad | TenbHOCTH | Tecro-
TEXHOJIOTHil st HUS 3a1ad4 | npodec- BbIE 3a-
pemeHus  1po- npogec- CHOHAJIb- JaHus
(heccuoHaIBHBIX CHOHATb- | HOIl nesi-
3ajat, HOW Jies- | TeIbHOCTH
HUCIIOJIB30BaTh TeIbHOCTH
COBPEMEHHOE
IIPOrpaMMHOE
obecrieueHne
3 oram:
Nmers  mpak-
TUYECKUN
OTBIT:  IpUMe-
HATH cpeacraa
UH(QOPMAIOH-
HBIX
TEXHOJOTUH IS
pelieHust  Tpo-
(heccuoHaIBHBIX Pemienue
3aaa4,; cHUTya-
HUCIIOJIB30BaTh [IAOHHBIX
COBPEMEHHOE 3a1a4
IIPOrpaMMHOE
obecrieueHne

I[IK 2.1.| 1 oram: 3Ha- | Her 3Hayu- Heznauu- O6ocHO- YCTHBIN
Pazpabartsi- HUS:  Mogenu | 3HaHUM, | TEJIbHBIE TEJIbHBIC BaHHBIN ompoc
BaTh TpeOoBa- | mpouecca  pas- | yme- 3aTpyaHe- | 3aTpynaHe- IIOMCK, aHa-

HUSI K 1po- pabotku  1po- | Huii, HUS  [OpH | HUA opu | IM3 W HH-
rpaMMHBIM PaMMHOTO npak- OCYHIIECT- | OCYILECTB- | TepIpera-
MOIYJNsAM  Ha obecrieuenms. THYe- BIICHUH JCHUHW TIO- | HA WH-
ocHoBe  ama- | OCHOBHMIC CKOr0o TOUCKA, ucKa, aHa- | opmanuu,
MPUHLUIBL IPO-
32 MPOSKT- | |\ oo paspaBoT- OTBITa | aHAJIM3a W | JU3a U WH- Heov6xozn/1-
HOH M TEXHU- | 1y poorpamu- UHTEp- Tepupera- MOM TUISt
YECKOM  TOKY- | yoro obecmeue- MpeTanuu | [uu WH- | BBITIOJIHE-
MEHTAlMK HA | gpg. uHpopma- | popmarum, | HUS 3amadu
npeaMeT OCHOBHBIE TIOJI- U, He- | HeoOxoau- | mpodec-
B3aUMOJCHUCT- | XOabl K MHTEr- 00xo1u- MOH 151 | CHOHAJIb-
BUS  KOMIIO- | PUPOBAHHIO MOH  JJIs | BBITIOJIHE- HOW  Jies-
HEHT. IIPpOTpaMMHBIX BBIIIOJIHE- | HUA  3aJ1a4 | TEJIbHOCTHU
MOJTyJIeH. HHs 3a1a4 | npodec-

Buapl u Bapuas-
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TBI HWHTETpAIH-
OHHBIX  pelIe-
HUU.
CoBpeMeHHBIE
TEXHOJIOTHH U
WHCTPYMECHTBI
WUHTETpaIHH.
OcHOBHBIE TIpO-
TOKOJIBI AOCTYTIa
K JIAHHBIM.
Meroasl u cno-
coObl  WJICHTH-
(dukanuu cOoeB
U OMHUOOK IIpH
WHTETPaIuu
MIPUIIOKEHUM.
Meroasl  oTna-
JOYHBIX  KJIac-
COB.
CranmapTel Ka-
4yecTBa npo-
rpaMMHOM  J10-
KyMEHTAIIUY.
OcHOBBI ~ opra-
HU3AIUN UH-
CIICKTUPOBAHUS
u
BepU(DHUKAITHH.
Bcerpoennsie  u
OCHOBHBIC ~ CIIe-
UATN3UPOBaH-
HBIC HHCTPY-
MEHTBI aHaJln3a
KayecTBa
MPOrPaMMHBIX
POIYKTOB.
I'paduueckue
cpeicTBa  TpO-
EKTUPOBaHUS
APXUTEKTYPHI
MPOTPaMMHBIX
POIYKTOB.

2 oram: Ywme-
HUS. AHanmm3u-
pOBaTh IIPOCKT-
HYIO M TEXHHYE-
CKYIO0 JOKYMEH-
TaIMIO.
Hcnonws3oBaThb
CIIEIATU3UPO-
BaHHBIE Tpadu-
YECKHE CPEACTBA
MOCTPOCHUSA U
aHalIn3a
APXUTCKTYPBI
MPOTPAMMHBIX
MPOAYKTOB.

mpodec-
CHOHAJIb-
HON  pdes-
TEIIBHOCTH

CHOHAJIb-
HOU nes-
TCIBbHOCTU

Tecto-
BBIC 3a-
aHus
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Opra"mn3oBsI-
BaTh 3aJIaHHYIO
WHTETPAIHIO
MOJyJIel B TIpo-
TrpaMMHBIC
cpenctea Ha Oa-
3e

uMeroIencs
APXUTEKTYPHl H
aBTOMAaTH3aLNN
Ou3Hec-
MPOLIECCOB.
Ornpeaensrsb
UCTOYHUKH |
MIPUEMHUKH
JTAHHBIX.
IIpoBoauTh
CpaBHUTEIBHBIN
aHanu3. Beimon-
HATh  OTJIAJKY,
UCTIONB3YSl  Me-
TOJBI "
WHCTPYMECHTBI
YCJIOBHON KOM-
MWISIAN
(xmaccer  Debug
u Trace).
OneHnBaTh pas-
MEp MHUHHMAJIb-

HOTO Habopa
TECTOB.
PazpabaTriBath

TCCTOBBIC IIAKEC-
Tbl W TCCTOBBIC

CIICHAPHH.
3 sram:
HNmers  mpak-
THYCCKUH
onslT: Paspa-
0OaThIBaThH n
opopMIIATH
TpeOOBaHUS K
POrpaMMHBIM
MOIYJISIM  TIO0
MPEII0KEHHON
JIOKYMEHTa-

nuu. Paspa0a-
TBIBaTh TECTO-
Bble  HaOOpHI
(makersl) s
MPOrPaMMHOTO
monayis. Pas-
pabaThiBaTh

TECTOBBIC CIIe-
HApHUH npo-
IPaMMHOTO

Pemenne
CUTya-
LIMOHHBIX
3aaq
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cpeacrea. UH-
CTIIEKTHPOBAThH
paspaboTan-

HBIC npo-
T'paMMHBIC MO-
IyJdd Ha TIpe.-

MET COOTBET-
CTBUS CTaH-
JapTaM  KOJHU-
pOBaHMUSI.

IIK 2.2.| 1 osram: 3Ha- | Her 3Hayu- Hes3nauu- Ob6ocHo- Y cTHBIM
BrimmomaaTs HUA. Mogenu | 3HaHUI, | TeIbHBIC TEIbHBIC BaHHBIN onpoc
WHTETPAIII0 mporecca pas- | yme- 3aTpyaHe- | 3aTpyHaHe- IOMCK, aHa-
MOTyJeH B | pabOTKH TpO- | HUH, HUS TIpU | HUS NpH | U3 W HUH-
MPOrpaMMHOE | TPAMMHOTO pak- OCYIIIECT- | OCYIIECTB- | TeprpeTa-
obecneyenue. | odOecrieueHus. | TH4e- BJICHUU JICHUU TI0- | LU HH-

OcHoBHBIC CKOTO IIOMCKa, ucKa, ana- | popmanuu,
TIPUHITUTIBI OIBITA | aHAJIM3a W | IW3a M HH- | HEOOXOdHU-
mpouecca pas- UHTEP- Teplpera- MOH JU1s
paboTKu  mpo- MpeTanuu | [Muu WH- | BBIIIOJIHE-
IPaMMHOT'O uHpopma- | popmanum, | HUA 3amadu
oOecrieueHus. Ui, He- | HeoOxoau- | mpodec-
OCHOBHBIE o0xoau- MOt JUIS | CHOHAJIb-
Bepu(DUKAITUN MOW  IUId | BEIIOJIHE- HOU nes-
POrPaMMHOTO BBIIIOJIHE- | HUS  3aJa4 | TEIIbHOCTHU
obecrieueHus. HUs 3ama4 | mpodec-

CoBpeMeHHbIC npodec- CHOHAJTh-

TEXHOJIOTHH | CUOHAIIb- | HOM  jJes-
WHCTPYMEHTBI HOM Jes- | TeIbHOCTH

WHTETpaITUH. TEJIbHOCTHU

OcHOBHBIE

MIPOTOKOJTBI

JIOCTYyTIa K

IaHHBIM.

Metonabl Hu

CIIOCOOBI

nneHTeduka-

UM cOOEB M

ommOOK  TMpH

UHTETpaIiu

MIPUIIOKEHUH.

OcHoBHBIC

METOAbl U BH-
Il TECTUPOBA-
HUS po-
I'PaMMHBIX
IPOIYKTOB.
CrangapTsl
KadyecTBa IIpo-
TPAMMHOM  J10-
KyMEHTaIH
OcHoBBl  Op-
TaHU3aLUU UH-
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CIIEKTUPOBA-
HUS U Bepudu-
Kalluu.
[Ipuemsr  pa-
0OTHI C UHCT-
PYMEHTAaIb-
HBIMH CPEJICT-
BaMH TECTHUPO-
BaHUS M OT-
JaJIKH.
Meroaer  op-
raHu3aluu pa-
00ThI B KOMaH-
ne  pa3pabort-
YHKOB.

2 srtam: Yme-
HUS: HCIOJIb-
30BaTh BBI-
OpaHHYIO CHC-
TeMy KOHTPOJIS
BEpCUML.
Hcmons3oBaTh
METOIbI s
MOJTYYCHUST KO-
Ia Cc 3aJaHHOU
GyHKIIHOHATb-
HOCTBIO M CTe-
MIEHBIO KauecT-
Ba.
OpranuszoBsbl-
BaTh 3aJaHHYIO
WHTETPAIII0
MOJyJIei B
MPOrpaMMHEIE
cpenctBa  Ha
Oase HMEI0-
miencs  apxu-
TEKTYpbl W aB-
TOMAaTH3aLUU
Ou3Hec- Tpo-
LIECCOB.
Hcnonp3oBaTh
pa3IuyHbIe
TPAHCIIOPTHHIE
MPOTOKOJIBI U
CTaH/IapTHI
dbopmarupoBa-
HHUS  cooOie-
HUH.
BreimonHATh
TECTUPOBAHUE
WHTETPaITUH.
OpraHuzoBbI-

Tecto-
BbIE 3a-
JaHUs
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BaTb IIOCTOO-
paboTKy maH-
HBIX.
Co3naBsath
KJIACCHI-
HCKJTFOYCHMUS
Ha OCHOBe Oa-
30BBIX  KJIac-
COB.
BremonHATh
py4HOE H aB-
TOMATH3UPO-
BaHHOE TECTH-
pOBaHHE TMPO-
TPaMMHOTO
MOTYJIS.
BrIIBISTE
OIIMOKU B CHC-
TEMHBIX KOM-
IIOHEHTaX  Ha
OCHOBE  CIIe-
U UKaIuii-
Hcnons30BaTh
npuemsl  pabo-
TBI B CUCTEMax
KOHTpOJISI Bep-
CHIA.

3 sram:
Nmers  mpak-
TUYECKUH
omeIT: MuTer-
pupoBaTth MO-
IyId B TIpO-
rpaMMHOE
obecreyeHue.
OTnaxuBaTh
MporpamMMHBIE
monyiu. MUH-
CIIEKTHUPOBATH
paspaboran-
HBIE po-
rpaMMHBIE MO-
IyId Ha TIpej-
MET COOTBET-
CTBUS CTaH-
JapTaM  KOJHU-
pOBaHUS.

Pemenue
CUTYya-
IIAOHHBIX
3amaq

36




IIK 2.3.
BrimmonmaaTs
OTJIAJIKy TIpO-
TPaMMHOTO
MOAYJSL C HC-
MOJIE30BAaHUEM
CHCIHAIIN3H-
POBaHHBIX
POrpaMMHBIX
CpelCTB

1 otam: 3Ha-
HUs: Moaenu
mporecca pas-
paboTKu  mpo-
TPaMMHOTO
obecreyeHus.
OcHoBHBIC
TIPHHITAITHI
mporecca pas-
paboTku mpo-
IPaMMHOTO
obecrieueHus.
OcHOBHBIE
MOIXOIbI K MH-
TErPUPOBAHUIO
MIPOTPaMMHBIX
MOJTyJIEH.
OCHOBBI  Be-
pudukanuu u
aTTecTaluu
MIPOrPaMMHOTO
obecrieueHus.

2 oram: Yme-
ausg: Hcnomub-
30BaTh BBI-
OpaHHYIO CHC-
TeMY KOHTPOJIS
Bepcu.  Hc-
MIOJIL30BaTh
METOIBI I
MOJTYYEHHS KO-
Ia Cc 3aJaHHOU
GyHKIIHOHATB-
HOCTBIO H CTC-
IICHBIO KadeCT-
Ba. AmHanuzu-
poBatb  Mpo-
EKTHYI0O U TeX-
HUYECKYIO JI0-
KYMEHTALIUIO.
Hcmons30BaTh
WHCTPYMEH-
TaJIbHBIE CpPeT
CTBa OTIIAJKH
MPOTPAMMHBIX
MPOJTYKTOB.
Onpenenars
WCTOYHHKU U
MIPUEMHUKHI
NAaHHBIX. BEI-
MOJTHATL  TeC-

Her
3HAHWM,
yme-
HUH,
npak-
THYE-
CKOTO
OIIBITA

3Hayu-

TEJbHBIE
3aTpyaHe-
HUS  TIpH
OCYIIECT-
BJICHUU

ITOKCKA,

aHalM3a u
UHTEp-

MpeTauu
nHpopma-
WU, He-
o0xoau-
MOM A
BBIIIOJIHE-
HHS 3a1a4
npodec-
CHOHAJIb-
HOU Jed-
TEJIbHOCTHU

Hes3nauu-

TEJbHBIE

3aTpyaHe-
HUS npu
OCYIIECTB-
JICHUU TIO-
HCKa, aHa-
Jni3a U HH-
TeprpeTa-
147051 HH-
dbopmarumy,
HE00X0I1-
MOH U1
BBIIIOJIHE-

HHS  3a1ad
npodec-

CHOHAJIb-

HOU nesi-
TENHHOCTH

O6ocHo-
BaHHBIN
IIOKCK, aHa-
JU3 U HH-
Tepmpera-
U HH-
dbopmanmu,
HeoOXoau-
Mou s
BBIIIOJIHE-
HUSA 3a;ad
npodec-
CHOHAJIb-
HOU nesti-
TENBLHOCTH

YcTHBIN
ompoc

Tecto-
BbIE 3a-
JaHus
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TUPOBAHUE WH-
terpauun. Op-
raHU30BLIBATh
nmocTo0padoT-
Ky IaHHBIX.
Hcmons30BaTh
npuemsl  pabo-
TBI B CUCTEMax
KOHTpOJISI Bep-
cuii.  Brimon-
HATH OTJIAJIKY,
UCIIONB3YST Me-
TOOBl W HHCT-
PYMEHTHI  yC-
JIOBHOM  KOM-
OuiIanuu. Bel-
SIBJIATL OIINO-
KH B CHCTEM-
HBIX  KOMIIO-
HEHTax Ha OcC-
HOBE  CIElH-
buKanmii.

3 sram:

HNmetn

TUYECKUH
omepIT:  OTna-
J)KUBaTh  MpO-
rpaMMHBIE MO-
nynu. MHcnek-
TUPOBATh pa3-

paK-

paboTaHHbBIC
porpaMMHbIe
MOTYITH Ha
MpeAMET COOT-
BETCTBUSA Pemenne
CTaHJapTam CUTya-
KOJIUPOBAHUS LIMOHHBIX
3a1a4
IIK 24.| 1 »sram: 3Ha- | Her 3Haun- He3naun- O06ocHo- VcrHBIN
Ocymiects- HUug: Mojenu | 3HaHHH, | TeIIbHBIC TeIbHBIC BaHHBIN OIpocC
JATH  paspa- | mpolecca pas- | yme- 3aTpyaHe- | 3aTpyaHe- IOMCK, aHa-
00TKy TecTo- | pabOTKH TMpo- | HUH, HUS TpU | HUS npu | TU3 W WH-
BBIX HAa0OPOB | TPaMMHOTO npak- OCYIIECT- | OCYIIECTB- | Teprpera-
U TECTOBBIX | OOCCIICUCHHS. | THYE- BJIICHUU JICHUM TO- | IIHs HH-
CIIEHApHUEB OcCHOBHBIE CKOT0 MOKCKA, WCcKa, aHa- | popManuu,
IS MpO- | MPUHLIUIIBI OnbITa | aHAJW3a M | JIW3a M HH- | HEOOXOIH-
TPaMMHOTO mporiecca pas- WHTEp- TepnpeTa- MO TUIS
obOecrieueHus. | paboOTKU TPoO- npeTanuu | Uu WH- | BBIIOJIHE-
TPaMMHOTO nHpopMma- | popManum, | HUA 3aaa4d
obecrieyeHus. MK, He- | Heobxoau- | mpodec-
OcCHOBHEBIE o0xoau- MOH U1 | CUOHAIb-
noaxoabl K MH- MOM  IJIA | BBIOJIHE- HOU nest-
TErPUPOBAHUIO BBIIIOJIHE- | HAS  3a7a4 | TeJIbHOCTH
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MPOrPaMMHBIX
Moxaysei. Oc-
HOBBI BepHUH-
Kallid M arTe-
CTalliil  TPO-
TPaMMHOTO
obecreueHus.
MeTtonanl Hu
CIIOCOOBI
uneHTuduKa-
ouu  cOoeB u
OmMOOK  TpH
WHTETPAIAH
IIPUIIOKEHUN.
MeTtonanl U
cXeMbl  0Opa-
OOTKU HCKIIIO-
YATEIHLHBIX
curyauuit. Oc-
HOBHBIE METO-
IOl W BUIBI
TECTUPOBAHUS
MIPOTPaMMHBIX
MPOIYKTOB.
[Tpuemsr pabo-
Thl C HHCTPY-
MEHTAJIbHBIMH
cpencTBamMu
TECTUPOBAHUS
u OTJIAJIKH.
CrangapThl
KauecTBa Tpo-
rpaMMHOM  J10-
KYMEHTAIIHH.
OcHOBBI Opra-
HHU3aLUK  HH-
CIIEKTHPOBa-
HUS U Bepudu-
kanuu. Bcerpo-
CHHBIC H OC-
HOBHEIE  CIIe-
UAATU3UPO-
BaHHBIE HHCT-
PYMEHTHI aHa-
JA3a KadecTBa
MPOTPaMMHBIX
MIPOJTYKTOB.
Meronsl opra-
HU3aIuu pado-
TBl B KOMaHJE
pa3paboTuu-
KOB.

2 ortam: YMe-

HUS 3a7a4
npodec-
CHOHAJIb-
HOU Jed-
TEIbHOCTHU

npodec-
CHOHAJTb-
HOU nesi-
TEIIbHOCTH
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ausg: Hcnonb-
30BaTh BBI-
OpaHHYIO CHC-
TeMy KOHTPOJIS
Bepcuil. AHa-
JU3UPOBATH
MPOEKTHYIO |
TEXHUYECKYIO
JIOKyMEHTa-
nuo. Breimon-
HATH TECTHUPO-
BaHHE  HUHTe-
rpanuu. Opra-
HHU30BBIBATh
nmocToOpadoT-
Ky JIAHHBIX.
Hcnons30BaTh
npuemsl pabo-
TBI B CUCTEMax
KOHTpOJISI Bep-
cui. Ouenu-
BaTh  pasMep
MMHHUMAaJIbHOTO
Habopa TecToB.
Pa3pabarbiBath
TECTOBBIE IIa-
KETBl M TECTO-
BbIC CIICHAPHH.
BrmonssaTh
py4HOE H aB-
TOMaTHU3HUPO-
BaHHOC TECTH-
poBaHuE TIpo-
TPaMMHOTO
Monayis.  Bbi-
SIBJIATH  OIIHO-
KA B CHCTEM-
HBIX  KOMIIO-
HEHTax Ha oc-
HOBE  CICIH-
bukaui

3 oram:
Nmers  mpak-
THUYECKUMN
onbIT: Paspa-
OaTbIBaTh TeC-
TOBbIE HAaOOPHI
(makeTs) IS
POrPaMMHOTO
monyns. Pas-
pabaThIBaTh
TECTOBBIE ClIE-
HapHUH po-

Tecto-
BBIC 3a-
TaHus
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rPaMMHOTO
cpeactea. HH-

CIIEKTUPOBATH
paspaboTaHn-
HEIC npo-
rpaMMHBIE MO-
LyIu Ha mpen- Pemenne
MET COOTBET- CUTya-
CTBUS CTaH- LIMOHHBIX
JapTaM  KOJHU- 3a1a4
pOBaHUS.

IIK 2.5.| 1 sram: 3mHa- | Her 3Haun- Heznaun- O6ocHo- YcTHbIN
[IpousBogute | HUsA: Mogenu | 3HaHUM, | TEIbHbIE TEJIbHBIC BaHHBIN OIpocC
WHCIIEKTUPO- | TIpoliecca pas- | yme- 3aTpyaHe- | 3aTpyaHe- IONCK, aHa-

BaHUWE KOMIIO- | pabOTKHU TMpo- | HUH, HUS TIpH | HUS npu | TU3 W WH-
HEHT po- | TPAaMMHOTO npak- OCYIIECT- | OCYIIECTB- | Teprpera-
rPaMMHOTO obecrieueHHs. | TUYE- BIICHUU JEHUM TI0- | IIHS HH-
obecnieyennss | OCHOBHEBIE CKOT0 MOMCKa, HCKa, aHa- | popManuu,
HA  MPEeAMET | MPUHITUIIBI ONbITAa | @HAJW3a M | JIW3a M HH- | HEOOXOIH-
COOTBETCTBHUS | Ipoliecca pas- WHTEp- TepnpeTa- MOH JUIST
CTaHaapTam paboTku mpo- MpeTaluy | [AH UH- | BBIIIOJIHE-
KOJIMPOBAHUS. | TPAMMHOTO nHpopMma- | popManum, | HUA 3aaa4

obecrieyeHus. MK, He- | Heobxoau- | mpodec-

OcCHOBHEBIE o0xoau- MOH U1 | CHOHAIb-

HoaxoAbl K UH- MOM i1 | BBIIOJIHE- HOU nest-

TErPUPOBAHUIO BBITIOJIHE- | HUS  3a7a4 | TCIIbHOCTH

MIPOTrPaMMHBIX HUs 3ana4 | mpodec-

monyneid. Oc- npodec- CUOHAJTb-

HOBBI BepHubU- CHOHAJIb- | HOM  jJes-

Kallud M arTe- HOU Jies- | TeNbHOCTHU

CTalui  TIpo- TEIIBHOCTH

TPaMMHOTO

obecreueHus.

CranpapTsl

KadyecTBa IIpo-
TPAMMHOM  J10-
Ky

MEHTAaINH.
OcCHOBBI Opra-
HU3ALUN  UH-
CIIEKTUPOBA-
HUS U Bepudu-
kanuu. BceTpo-
€HHble U OcC-
HOBHBIE  CIle-
LUAIU3UPO-
BaHHBIE HHCT-
PYMEHTHI aHa-
JaM3a KadecTsa
IIPOrPaMMHBIX
IIPOIYKTOB.
Meronsl opra-
HU3aIuu pado-
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Thl B KOMAHIC
pa3paboTuu-
KOB.

2 osram: Ywme-
Hus. Mcnonb-
30BaTh BBI-
OpaHHYIO CHC-
TEMy KOHTPOJISI
Bepcuil.  Uc-
M10JIb30BaTh
METOABl  JJIA
MOJTy4eHUsl KO-
na C 3aJaHHOU
(byHKINOHATB-
HOCTBIO M CTe-
MIEHBIO KauecT-
Ba. AmHanmu3u-
poBath  MpoO-
EeKTHYI0O M TeX-
HUYECKYIO J10-
KYMEHTAIIHIO.
Opranu3zoBblI-
BaTb IOCTOO-
paboTKy naH-
HbIX. [Ipuemsl
paboThl B cuc-
TeMax KOHTpPO-
s BEpCHIL.
BrsBiaTe
OIIMOKH B CHC-
TEMHBIX KOM-
IIOHEHTaX  Ha
OCHOBE  CIIe-
U UKAINN.

3 sram:

HNmers  mpak-
THYCCKUH
OMBIT: Hn-
CIIEKTUPOBATH
paspaboran-
HBIE npo-
rpaMMHBIE MO-
Iy Ha Tpen-
MET COOTBET-
CTBHSA CTaH-
JapTam  KOJH-
pOBaHUSA.

Tecto-
BBIC 3a-
aHus

Pemenne
CUTya-
LIMOHHBIX
3aaq
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4. CTpyKTypa KOHTPOJIbHO-0OLIEHOYHBIX CPEIACTB, IS IK3AMEHA HO MOOYII0

4.1. IlepeyeHb BONIPOCOB, BLIHOCUMBIX HA IK3AMEH N0 MOOYIIO:
MJIK.02.01 Texnonorust pa3paboTKH MPOrpaMMHOT0 0OecrieueHus

1. Kpurepuu xauectBa nporpammHoro cpeacrsa. Onpenenenue kadectsa [10 B crannap-
te ISO 9126. MHoroypoBueBas mozenb kadectBa [10. OueHouHbIE XapaKTEPUCTUKN KavyecTBa
IIPOrPaMMHOT0 MPOAYKTa

2. )KM3HEeHHBIH LUK TPOrPaMMHOTO IPOAYKTa, (a3bl KU3HEHHOTO IIUKJIA. DTarbl Kjac-
CHYECKOTr0 XM3HEHHOI'O IUKJIA, UX COJEpKaHHE.

3. ®aza pa3paboTku, 3Tanbl mporecca pazpadorku. Ctparernu koHctpyupoBanus [10:
HHHeﬁHaH, HHKPCMCHTHAA, 3BOJIFOITMOHHAA.

4. Crangapt ISO/IEC 12207-95: ocHOBHBIE OnpeesieHHs] — CUCTEMA, MOJIeIb KU3HEHHO-
ro LUKJa, KBaTM(pUKAMOHHbIE TpeOoBaHUs. OCHOBHBIE MPOLIECCH], UX COAEpKaHHe, pabOThl U
3aJauu mpoiecca pa3padoTKH.

5. Cranpapt ISO/IEC 15504 (SPICE): ouenka Bo3MokHOCTEH pazpaborunka. CBs3b 3TO-
ro cTanjapTa ¢ MoAenbio 3penoctu npeanpusitus SEI CMM.

6. [IporHocTryeckne MOJIENH mpoliecca pa3paboTku: kackaaHas, RAD, cnupanpHast.

7. AIanTUBHBIC MOJEIH TpoIlecca pa3pabdOTKU: IKCTPEMalbHOE MPOrPaMMHUPOBAHHE,
Scrum.

8. PykoBozacTBO mporpamMMmHbIM NpoekToM. lIpenBapurenbHble oleHKH mpoekTa. Cuc-
TEMHBIH aHAIW3 W aHanu3 TpeOoBaHMii. AHaMU3 puckoB. [ImanupoBanue mporecca pa3padoOTKH.
TunoBas CTpyKTypa pacmupeseneHus padoT.

9. Kontpons mporecca pa3paboTku. PazMepHo- U (pyHKIIMOHAIBHO-OPUEHTUPOBAHHBIC
METPHUKH. MeTprUecKie XapaKTepUCTUKN 00bEKTHO-OPUEHTUPOBAHHBIX CHCTEM.

10. CTpyKTYpHBI 1 00bEKTHO-OPUEHTUPOBAHHBIN MOIX0IbI K pa3padoTke [10. Mx cpas-
HUTENbHBIN aHanu3. CyImHOCTh 00BEKTHOTO TOIX0a K pa3paboTKe MPOrpaMMHBIX CPEJICTB.

11. AHanu3 mpeaMeTHON 00JIacT: el U 3aaadu. Mojaenu npeametHoi obnactu. dop-
MaibHbIe ompeneneHus. Knaccudukanus moneneit. Merononorus IDEF0, cuntakcuc IDEFO-

MOJeneH.

12. JlmarpamMmbl 1moTokoB naHHbIX (DFD-muarpaMmel) M auarpamMMbl IIOTOKOB padoT
(IDEF3-guarpaMmsbl), X UCIIOJIB30BaHKE MPU MOACIUPOBAHUHN TIPEAMETHOM 00JIACTH.

MJIK.02.02 UHCTpyMEHTAIIbHBIE CPENICTBA Pa3pabOTKU MMPOTPAMMHOTO 00€CTICUCHHUS.
1. OOBEKTHO-OPUEHTHUPOBAHHBIN aHAM3 MPEAMETHOW o0yiacTu. MeTonuka omnpeaesieHus rpa-

HUI] CUCTEMBI U KITIOUeBBIX abcTpakuuid. [Ipumep npoBenenus ananuza. OyHKIIMOHAIBHBIE U
He()YHKIIMOHAJIbHBIE TPEOOBAHHUS K CUCTEME.
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10.

11.

12.

OyHKIHMOHATBHBIE TpeOoBaHusa K cucreMe. Croco0d wx mpexacraBieHus B Buae UML-
auarpaMmsl. [IpuMep auarpaMMsl ¢ UCIIOIB30BAHUEM OTHOLICHUH «PaCLIUPSIET» U «BKIKOYa-
et». [lonsaTue npeneaeHTa 1 CrieHapws.

KoHuenTyanbHas MOJie/Ib CUCTEMBI: KOHLENTYaJIbHbIE KJIACChl, CHCTEMHBIE COOBITUS U CHC-
TemHbIe onepauuu. Crnoco0 ux npexacrasienus B Bujge UML-nuarpamm. [Ipumep koHmenry-
aJIBHOTO ONHMCAHUs MIPELECHTA.

JnarpaMMbl B3aUMOJICMCTBHS KaK 3JEMEHThI KOHIENTyalbHOM Mojenu. CHHTaKcuUC aua-
IrpaMM B3aUMOJIECHUCTBHUS.

[IpoexTrpoBaHue MpoOrpaMMHBIX cpeAcTB. Llenu u 3agaum sTana npoexkruposanus. llonstue
MOJIEIH NPOCKTUPOBAHUS, €€ OTJIMYUA OT KOHLENTyaabHOU Mozaenu. Ctaauu NpoeKTUPOBa-
HUs, UX KpaTKas XapaKTePUCTUKA.

3anauun, pemiacMble Ha CTaJUU ACKU3HOTO TpoekTupoBanus. [Tonstue apxutektypsl T1C.
[TpobGaema BbIOOpa apXHUTEKTYPHl. BinsHuEe apXUTEKTYphl Ha KaYeCTBEHHBIE XapaKTCPUCTH-
ku I1IC.

[ToHaTHE MOIYJIA U MOLYJIBHOTO ITporpammupoBanus. [IpeumyinecTsa MOAYIBHOIO IOAXO0AA
K pazpadotke [10. Moaynu kak cpeactBo duszudeckoro crpykrypupoBanus [10. CoiicTBa
MOJYJIEH.

3amauy, pelaeMple Ha CTaJuy JE€TalbHOIO NPOEKTUpoBaHus. Llenn u 3a1aun npoeKkTUpoBa-
HUS [10JIb30BATENLCKOr0 HHTEpQeiica.

[Tonsitue mabnona. Knaccudukarus mabdmonoB. CTaHIapT OMUCAHUS A0JIOHOB.

Nnentudukanys METOI0B MPOTrPaMMHBIX KJIacCOB. JlmarpaMMbl KJIacCoOB, CITOCOOBI 0TOOpa-
JKE€HUs OTHOILCHHUM acCOLMALUU U 3aBUCUMOCTH. [Ipumep nuarpaMMsl KJ1accoB.

TecTupoBaHue U OTIaAKa IPOrPaMMHOTr0 cpeacTBa. CTaguu TECTUPOBAHUS U UX XapaKTepH-
ctuka. OCHOBHBIE IPUHIIUITBI TECTUPOBaHUS. TecThl U TecToBble HaOOpHL. [loHsATHE TECTOBO-
IO MOKPBITHS.

Otnagounoe TectupoBaHue. COOTHOIICHHE CTPYKTYPHOTO U (YHKIIMOHATHLHOTO TOJIXO/IOB.
[Ipumepsl peanuzanuu.

M/IK.02.03 MaTtemaTu4eckoe MOJIeTUPOBaHUE

HurerpanmonHoe tectupoBanue. Buabl HHTETpalluOHHOTO TeCTUPOBaHMs. Kputepuu noyHo-
ThI TECTOBBIX HabopoB. Perpeccronnoe TectupoBanue. Kpurepuu 3aBepiieHus 0TJIaJOYHOTO

TCCTUPOBAHMUA.

Cucremuoe TCCTUPOBAHUC. BI/I,Z[BI CUCTCMHOI'0 TCCTUPOBAHUA. KpI/ITepI/II/I IIOJTHOTBI TECTOBBIX
HabOpOB.

Oco0eHHOCTH 00BEKTHO-OPUEHTHPOBAHHOTO TECTUPOBaHMS. Pacmmpenne o0mactu mpume-

HeHus TectupoBaHus. Kputepun tectupoBanus mozeneil. TectupoBanue kiaccoB. TecTupo-
BaHUE KJIaCTEPOB U TIOTOKOBOE TECTUPOBAHHUE.
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4. lloHsiTHe aBTOMATU3MPOBAHHOTO TECTUPOBAHMS. ABTOTECTHL. [[OCTOMHCTBA M HEIOCTATKHU
aBTOMaTI/ISI/IpOBaHHOFO TGCTI/IpOBaHI/IH. CpGI[CTBa aBTOMaTI/IBI/IpOBaHHOI‘O TCCTI/IpOBaHI/ISI.

5. VYrumura monynsHoro TectupoBanusi NUnit. CpencTa onucanusi TECTOB. Y TBEPKACHUS, Ma-
paMeTpbl YTBEPKICHUH.

6. IloHsTue BepcuM MPOrpaMMHOrO MPOAYKTa U CUCTEMBbI KOHTPOJISI Bepcuil. Mojienu BepcHo-
HHU-POBaHUSA, UX CPABHEHUE.

7. Cucrema Subversion, ee apxXUTEeKTypa. XpaHUIHUILE, €ro CTPYKTypa, npaBku. Komanasl SVN
It paboThl ¢ xpaHwiuiieM. [lonsaTus padodeit konuu U cinyxeoHoro karanora. CrieHapuit
o0bemHeHns MpaBoK. KoHMIUKTHI 1 criocoObl X pa3pelieHusl.

8. Tlonsarue cO6opku, Mmanugect coopku. COOpKa MPUIIOKEHUS, CHCTEMbI aBTOMAaTHU3aLUU cOOp-
KU.

9. VYrumura NAnt, daitn cOopku u ero ctpykrypa. Llenn, 3aBucUMOCTS 11e71eH, ONTMCaHKE TIeIeH.
10. JlokyMeHTHpOBaHHE TpoIiecca pa3padoTKU. THIIBI TOKYMEHTOB YIIPABJICHHS.

11. JokyMeHTUpOBaHHUE MPOTPAMMHOIO MPOAYKTa. JIOKyMEHTalMsi COMPOBOXKACHUS, €€ Ha3Ha-
yeHUe U cocTaB. Ilonb3oBaTenbCcKas AOKYMCHTal M, €€ HA3HAUYCHUC U COCTAaB.

Hepeqenb BOIIPOCOB, BLIHOCUMBIX HAa IK3aM€H MO MOAYJII0

1. Merog Main — Touka BXoja mporpammbl. JlaiiTe ommcanuwe gaHHOTO Metoza. IlpuBemute
MIpUMEPHI KOJIa.

2. VHKancynsiusi NepeMEeHHbIX: MEXaHM3Mbl €€ peaju3alld U JJI1 Yero OHA HCIOJIb3YEeTCs.
[IpuBenure npuMepsl Koaa.

3. CraTndeckue ¥ HECTaTHUCCKUE METOAbL. JlaliTe omMcaHue JAaHHBIX METOJIOB, B 4éM 3aKIoda-
ercst Mexay HuMu otiauuue. [IpuBenure npumMepsl Koja.

4. Mexanu3M co3aHusl 00beKTa Kiacca. Poiab KOHCTpyKTOpa B JaHHOM ajropuTme. Bri3oB me-
TO/I0B 00BbeKTa Kiacca. [IpuBenure mpumeps! Koza.

5. get- u set- MeTonbl. MexaHu3Mbl UX (YHKIIMOHUPOBaHUSA. MoaudHIIMpOBaHHBINA SEtMETO/I.
enu, koTopsie mpeciaeAyroTcsl MPU KCIOIb30BAHUM JAaHHBIX METOAO0B. [IpuBenuTe mpumepsl
KO/Ja.

6. Metoasl Tuma void ¥ METOJBI, BO3BpaIaoie 3HaueHue. Jlaiite onmucaHue 3TUX METOIOB.
[IpuBenure npuMepsl Koaa.

7. PensaumnonHbie 0a3pl NaHHBIX. [lepBUYHBIN KITF0Y, BHEITHUN KiTI04Y. J[aTh onucaHue pesiioH-
HBIX 0a3 JaHHBIX, MOSICHUTH MPUHIIUIIBI UCTIONIB30BaHMS MEPBUYHOIO U BHEIIHEro Kitova. [Tpu-
BECTH MIPUMEPBHI.

8. Texnomorus ASP.NET. OcnoBbl BeO-mporpamMmmupoBanus. Daili mporpaMMHON JIOTHKH.
Jaiite mogpoOHOe onucanue JaHHOW TexHonoruu. IlpuBeaure npumepsl Koaa.

9. Texnonorus ADO.NET. Ilogkmrouenue 0a3bl JaHHBIX B MPOEKT ¢ Hcmoib3oBaHue SQL-
cepBepa. [IpuBecTH KOHKPETHBIM alrOpUTM ACUCTBUI MO MOJKIIOYCHHUIO U Pa3BEPTHIBAHUIO Oa-
3bl JAHHBIX B MPOEKTE.
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10. UML-s3bIK U1 ONMCAHUS CIIOKHBIX CUCTEM PEAIbHOTO MHUpa. OCHOBHBIE 3JIEMEHTHI SI3bIKA
UML. IIpuBenute npuMep IpoCTOM AUarpaMmbl Ha JaHHOM S3bIKE.

11. TectupoBanue mporpaMMHOro obecrneueHus. OCHOBHBIEC MOHSTHS. TecTHpOBaHUE MPU OT-
JajiKe.

12. TectupoBaHue mporpaMMmHoro odecnedeHus. CTpyKTypHOE TeCTHpOBaHHE (OCNBIN SIITUK).
Crioco6 TecTrpoBaHus 6a30BOr0 MyTH: OTOKOBBIH rpad. Pacyér nukIoMaTHUECKON CI0KHOCTH
na"Horo rpada (sce Tpu dopmyisl). [IpuBect npumepsl.

13. TectupoBanue nporpamMmHoro ootecnedeHus. CTpykTypHOe TecTUpOBaHHE (OeIblii SIIHK).
Crnioco6 TectupoBanus ycinoBuid. Criocod TecTUpPOBaHUS MOTOKOB JAHHBIX.

14. TectupoBaHue mporpaMMHoro odecnedeHus. CTpyKTypHOE TeCTHpOBaHHE (OCNBIN SIITUK).
Cnioco0 TecTupoBaHUS LIUKIIOB.

15. TectupoBanue mnporpamMmHOro obOecrieueHus. DyHKIHOHATBLHOE TECTHpOBaHUE (UEPHBIN
amuk). Crioco6 pa3zoueHus mo 3kBUBasIeHTHOCTH. Croco0 IuarpamMm MPUYXH U CISACTBUH.

16. TectupoBanue mporpaMMHOro obecriedeHus. [IpakTuyeckue COBETHI MO MPOBEACHUIO TEC-
TUPOBAHMSI TPOTPAMMHBIX KOMIIJICKCOB.

17. Mnardpopma .NET Framework. Ob1iee KOHIIENTyaqbHOE OMUCAHUE JAHHOW apXUTEKTYPHI.

4.2. lIpakTUYecKue 3a1aHUSA:

BAPUAHT 1
3aganue 1

ObopynoBaHue >KCILTyaTUPYETCsl B TEUEHHUE 5 JIET, MOCie ITOro Mpoaaercs. B Havane kaxxaoro
rojia MOXXHO TPHHATH PEIICHWE — COXPAHUTh 000pYyJOBaHHE WIIM 3aMEHUTH €ro HOBbIM. CToH-
MOCTh HOBOTO 06opynoBanus Po = 4000 py6. ITocine t ner sxcrutyaranuu (1 <t < 5) oGopyno-

BaHME MOXKHO ITpojaTh 3a 4 =D, T.py0. (JIMKBHUIHASE CTOUMOCTB). 3aTpaThl Ha COJIEpKAHUE B

TEYEHHUE Tofla 3aBUCAT OT BO3pacTa t 000pyLOBaHMS U PaBHbBI (i) = 6000 + D) Omnpene-
JUTHh ONTUMAIBHYIO CTPATErHi0 SKCIUTyaTallud OOOpYJOBaHUS, YTOOBI CyMMAapHBIE 3aTpathbl C
y4eTOM HadaJIbHOM MOKYIIKU M 3aKIIOYUTEIBHON POJaKH OBLIM MUHUMAJIbHBL

3aganue 2

Hana cetp S(X,U)

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

3Ha4YeHHUs MPOIYCKHBIX CIIOCOOHOCTEH ayr Ti.j sapausl mo HaIIPaBJICHUIO OPUEHTALIUU JYT:

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

BAPUAHT 2

3ananme 1
Komnanus mpou3BOIUT MOJIKK I BAaHHBIX KOMHAT JIBYX pa3MepoB - A u B. AreHTsl mo

MPOJIaYKe CYMTAIOT, YTO B HEJIETIO HAa PHIHKE MOXKET OBITh peann3oBano 10 890 monok. J{ms kax-

noi mosiku Tumna A tpelyercst 3 MmaTepuana, a JAJis MoJIKM Tumna B - 5 matepuaina. Kommna-

HUSA MOXeT noiay4yuth 10 2000 Marepuaia B HEAENI0. [l U3roToBIEHUS OJHOU IOJIKU
tumna A tpedyercs 14 MUH. MAIIMHHOTO BPEMEHH, a JIJIsl U3TOTOBJICHHS OJTHOM MoJIKK THma B - 25
MUH; MaIlIMHY MO>KHO HUCIIOJIK30BaTh 185 vac B Henmemto. Eciu mpuObUTh OT TPOIaXKH MOJIOK THIIA
A cocraBisier 4 JAEHEXHBIX €IUHUILIBI, a OT MOJIOK TUMNa B - 7 1eH. €., TO CKOJIBKO MOJIOK KaX-
JIOTO THUIIA CJIEIYET BBIMYCKATh B HEJETIO?

3aganue 2

N3 Tpex XO0IoauIbHUKOB Api=1..4 , BMEIIAIOIUX MOPOKEHHYIO PBHIOY B KOJIWYECTBAX
B.,j=1..s6 b

B KoJIM4yecTBax ~J
B

T. CTOMMOCTH TIepEBO3KH 1T PHIOBI U3 XOJIOIUIBHUKA A; B MarasuH ~J 3a/JaHbl B BUJIE MaTpH-

G

a’i T, HGO6XO,Z[I/IMO INOCJIICAHIOK JOCTABUTH B ITATHh Mara3uHOB

LIBI , 4x6.
HamucaTth MaTeMaTHYECKYIO MOJIEINb 3a7]a4d U CIUIAHUPOBATh TIEPEBO3KH TaK, YTOOBI UX 00-
1ast CTOMMOCTE ObIlTa MUHUMAJIBLHOM.

BAPHUAHT 3

3aganue 1

Pemnth rpadguyecku cucteMy HEpaBeHCTB:
x1 +x2 =5

3x1 - x2 < 3
)l =0, x2 =0
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x1l + x2 = &
6x1 + 2x2 = 6
1+ 35x2 = 3
6) Wl =0,x2 =0

3aganue 2

Haiitn MakcuMalIbHBIN MOTOK M MHUHUMAJbHBIA pa3pe3 B TPAHCHOPTHOM CETH, UCIOIb3YA
anroputm Dopra—DankepcoHa (aIrOpUTM paccTaHOBKH MoMeTok) [Toctpouts rpad mpuparie-
Huid. [IpoBepUTH BHIMIOJHEHUE YCIOBUSI MAaKCUMAaJIbHOCTH MOCTPOEHHOTO MOJIHOTO moToka. Mc-
TOYHUK — BepIIMHa 1, CTOK — BepiuHa 8.

BAPUAHT 4

3aganue 1

Haiitn onTuManeHyIO CTpaTeruio 3aMEeHBI 00OpPYyIOBaHMs BO3pacTa 3 rojaa Ha MEepUoJ Mpo-
JOJIDKUTCIBbHOCTBHIO 10 JCT, €CJIM OJIsd KaXJO0ro roga miaHoBOI'O Hepnona M3BECTHBI CTOUMOCTH
MPOIYKIIUH, TIPOU3BOJIUMOMN C UCIIOJIB30BAHUEM 3TOTO 00OPYIOBAaHUS, U SKCIUTYTAIlMOHHBIE pac-
XOoO4bl . I/ISBGCTHI:I TaKKC OCTarodHasas CTOUMOCTb, HC 3aBHUCAIIIAA OT B03paCTa OGOPYI[OBaHI/IH 148
cocTaBisitonas 4 JeH. €., 1 CTOUMOCTh HOBOTO 00OpY/I0BaHUs, paBHas 18 1eH. €., He MEHSIO0-
11asicsl B IJIAHOBOM MEPUOJIE.

r 0 1 2 3 4 5 6 7 8 9 (10
7 31 30 28 28 27 26 26 25 24 24 23
.l 8 9 9 110 10 10 11 12 14 16 18
3aganue 2

[Tpou3BoCTBEHHOMY OOBEAWHEHHUIO W3 YETHIPEX MPEINPUSITHN BBIACTSETCS OaHKOBCKHIA
KpeauT B cymme 60 MIIH. I€H. €. U1l PEKOHCTPYKLMHU U MOJEPHHU3ALNHU TPOU3BOACTBA C LETbIO

YBEJIMUEHHS BBITYCKA TIPOIYKINN. 3HaUeHHS i (u:) (1= 1,4) TONOTHUTENHHOTO JOX0/1a, MOJIY-
4aeMoro Ha MPEANPUITUIX 0ObESIUHECHHS B 3aBUCIMOCTH OT BBIICJICHHOW CYMMBI, IPUBE/ICHEI B
tabnuue. Pacnpenenuts BBIAEIEHHBIM KPeAUT MEXAY MPEANPHUSATHSIMHU TakK, YTOOBI JOTOIHH-
TENBHBINA JOX0J 00beTMHEHNUS ObUT MAKCUMAaTbHBIM.

[Ipennpusitue
Beiaenen- Nel | Ne2 | Ne3 | Neq
HBIE CpEJICTBA X1 [TonydyaembIil JOXOI, MJIH. JIEH. €1
MIIH. JIeH. e, Zy(U;) Z3(U;) Z3(U;) Zy(U;)
20 9 11 16 13
40 18 19 32 27
60 24 30 40 44
BAPHUAHT 5
3aganue 1

[Tpon3BoacTBEHHOE 00BETMHEHNE BBIACIISCT YETHIPEM BXOISIINM B HETO MPEATPUITHIM
kpeauT B cymme 100 MIIH. ieH. el. JUisl paclIupeHus: IPOU3BOACTBA U YBEJIMUEHHUS BBIITYCKA
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npoaykiun. I1o KakI0My IPeANpHATHIO H3BecTeH BoaMoxkHbiii pupoct ) Z1(Ui), 1 = L4 gy
MycKa MPOAYKIMH (B I€HEKHOM BBIPQ)KEHUN) B 3aBUCUMOCTH OT BBIZICJICHHON €My CyMMBI 1 U .
st ynpoliieHust BBIYMCICHUH BbIAEIsieMble CyMMBbI KpaTHbI 20 MITH. JieH. en. [Ipu 3ToM npenrmo-
Jaraem, 4To MPUPOCT BBITyCKa MPOAYKLUHU HA 1-M MPEINPUATHN HE 3aBUCUT OT CYMMBI CPEICTB,
BJIO’KEHHBIX B IPYTU€ NMPEANPUATHS, @ 00NN IPUPOCT BHIMYCKA B TPOU3BOJICTBEHHOM 00bEIH-
HCHUU PABCH CYMMC IPUPOCTOB, MOJIYUYCHHBIX HA KaKAOM MMPCAIPUATUA O6’b€,£[I/IH€HI/I5I.

IIpeanpusitue
Briziense- Nel | Ne2 | Ne3 | Ned
i‘f_’le Cpeacrea TTpupOCT BBIMYCKA MPOIYKIMH HA TIPEANPUATHAX &i (U:) vom. sien. en
¢ » MIH. JICH. Zy(U;) zz(U;) Z3(U;) Z(u;)
ca
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

Tpebyercs Tak pacnpeAenauTb KPEIUT MEXAY HNPEANPUATHIMU, YTOOBI OOMIMNA MPHUPOCT
BBIITyCKA MPOAYKIMH Ha ITPOU3BOJICTBEHHOM 00BbEJMHEHHH ObUT MAaKCUMAaJIbHBIM

3aganue 2

W3 tpex XonoauIbHUKOB Api=1.3 , BMEILAIOIIUX MOPOKEHHYIO pbIOY B KOJMYECTBAX

B;,j=1..5 b;

ai T, HGOGXO,Z[I/IMO MOCICIHIOO JOCTABUTH B IIATh Mara3nHOB B KOJIMUECTBaxX ~J T.
B

CtouMocTH TIepeBO3KU 1T PBIOBI U3 XOJIOIMIHHUKA A; g marasun Pi 3a/1aHbl B BUJIE MATPHUIIBI

G

3x5
, )

Hanwucats MaTeMaTH4eCKyr0 MOJICIb 331a4 U CIUIAHUPOBATh MIEPEBO3KHU TaK, YTOOBI UX 00-
1asi CTOMMOCTB ObIJIa MUHUMAJIbHOM.

BAPUAHT 6

3aganue 1

B Tpex myHKTax OTHpaBieHHs] WUMEETCSl OJHOPOJHBIN Ipy3 B KOJIMUYECTBE COOTBETCTBEHHO.
OTOT Tpy3 HYXKHO JOCTaBUTh MATH 3aKka3uukaMm . [loTpeOHOCTM B rpy3e B KaXIOM IyHK-
T€ WM3BECTHBI U PaBHBI COOTBETCTBEHHO. MI3BECTHBI Takke Tapu(bl MEPEBO3KU - CTOUMOCTD Iie-
PEBO3KHU €IMHMUIIBI TPy3a U3 IIYHKTa B IyHKT . Hy»KHO HaliTH TakoM ILIaH IEPEBO30K, IIPU KOTO-
POM BECh TPY3 U3 IYHKTOB NOTpeOIeHUsT OyAeT BhIBE3€H, MOTPEOHOCTH BCEX 3aKa3UMKOB OyIyT
YJIOBJIETBOPEHBI, U TPU 3TOM OOIIas CTOMMOCTh NEPEBO3KH BCEro rpy3a OyneT HauMeHbIIEH.
Jlannsle B Tabnuie, B KJIETKaX KOTOPOW MPOCTaBJIEHBI AJIEMEHTHI MaTpHIlbl Tapudos ; B Mo-
clieZIHEM CTOJI01e TaOIUIbl YKa3aHbl 3HAYCHUSI BEJIMYHMH , B IOCIETHEH CTPOKE - 3HAUCHHSI BEIIH-
YHH .

3aKa3uu-

K1 [TyHKTBI
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LA, L4 9 2 | 5 ] 3 | 23 |

LA, L4 | 6 | | L8 | 25 |

| A, e o2 J 3 | 4 J 5 | 17 |

| b; L 4 J w0 J w6 J 10 | 15 | |
Tpebyercs:

CocraBuTh MAaTEMAaTUYCCKYIO MOJCIIb 3a1a4n.

HaiiTn onTuManeHO€E pelieHre TpPaHCIOPTHOM 3a1a4u METOJIOM ITOTEHIINAJIOB.

3aganue 2
N 3amnac Cbl-
Coipné 3aTpathl ChIPbs HA €AUHUILY TPOIYKIIUN s
Al A2 A3
I 3,5 7 4,2 1400
I1 4 5 8 2000
[Tpubbuib  oT  en.
P Mo 3 3
poI.

1. CkoabKO M3JENUi KaX0T0 BUAA HEOOXO0AUMO MTPOU3BECTH, YTOOBI MOTYYUTh MAKCUMYM
npuobLTN?

2. OmpenenuTh CTaTyC KaXJI0T0 BUJA CHIPbS U €r0 YICIbHYIO IEHHOCTD.

3. OnpenenuTh MaKCUMAJIbHBIA HHTEPBAJI U3MEHEHMS 3al1acOB KaX10T0 BUJIA ChIPBS, B
npezenax KOTOpOro CTpyKTypa ONTHMAaJIbHOTO IJIaHa, T.€. HOMEHKIJIATypa BBITYCKa, HE
U3MEHHTCS.

4. OrmpenenuTs KOJIUYECTBO BRITYCKAaeMOM MPOJYKINU U MPHOBLIL OT BBIITYCKA IPU YBEIH-
YEHUH 3amaca OJTHOTO U3 Ae(ULIUTHBIX BUIOB CHIPbS JO MAaKCUMaJIbLHO BO3MOXKHOMH (B
npeJenax JAaHHOH HOMEHKIIATYPhI BBITYCKa) BETHYHHBI.

5. OnpenenuTs UHTEPBAIBI U3MEHEHUS PUOBUIN OT €IUHHIIBI IPOIYKIIUU KaXKI0TO BUA,
MIPHU KOTOPBIX MOJNYYEHHBIH ONTHUMAIBHBIN TIJ1aH HE U3MEHUTCSI.

BAPUAHT 7

3aganme 1

Petuth 3a1auy MOJIU(UITIPOBAHHBIM CHMILJICKC-METO/IOM.

Jlnst mpou3BOACTBA ABYX BUIOB M3nenuil A u b ucnonp3yercs Tpu TUIIA TEXHOJIOTHYECKOTO 000-

pynoBanusi. Ha mpou3BoACTBO equHUIBI U3Aenuss A 000pyA0BaHHE NIEPBOTO TUIIA UCTIOIb3YeTCS

(11 =4 yacos, obopynoBanue Broporo tuma &z2=8 yacos, a 0bopynoBanue Tperbero tumna da=9

yacoB. Ha mpou3BoacTBo eaunmIb! n3aenvs b 06opyaoBanue mepBoro TUia UCTIOIb3yeTCs h,=7

4acoB, 000pyJO0BaHHE BTOPOrO TUIIA b:=3 4acoB, a 000pyIOBaHHE TPETHETO THIIA ba=5 wacos.
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Ha M3rotoBieHne STHX U3eINi 060pyI0BaHIE IIEPBOTO THIIA MOXKET paboTaTh He Gosee yeM Ly
=49 yacoB, 060pyI0BaHUE BTOPOro THIA He Goiee yeM Lz=51 yacoB, 06OpPyIOBAHUE TPETHErO
THTIA HE Oonee geMm La=45 YacoB.
[IpuObLTE OT peanu3auu eIUHULIBI TOTOBOTO U3JENUsS A COCTaBIsIET a=6 pyOeil, a uznenus b —
B=5 pyouei.
CocraBuTh IJ1aH MPOU3BOACTBA M3Aeanii A u b, obecrneunBaronuii MaKCUMaIbHYIO PUOBLUTH OT

170. peanu3anuu.

3aganue 2

CocTaBUTh MaTEMaTUYECKYIO MOJEIb 33Ja4l U HATH pEIIEHUE CUCTEMBI OTPAHUYECHUI:

YynouHo-HOCOUHas (pupMa MPOU3BOIUT U MPOAAET JBa BHUJIA TOBAPOB: MYXKCKHE HOCKU U
XKeHckue uynaku. @upma noiydaer npuOsUis B pasmepe 10 pyd. OT mpOM3BOJICTBA M MPOAAKH
OJIHOM Maphl 9yJIOK U B pazMepe 4 pyO. OT MPOU3BOACTBA U MPOAAKH OJTHOM Mapbl HOCKOB. [1po-
M3BOJICTBO Ka)KOT0 M3ENUS OCYIIECTBIAETCS HA TPEX ydacTKax. 3aTpaTel TpyZda (B yacax) Ha
IIPOM3BOJICTBO OJTHOM Maphl yKa3aHbl B CIEAYIOIIEH TaOIuIe Ul KaKA0Tr0 y4acTKa:

VYyactok npousBOJI- 1 2 3
CTBa

Uynku 0,02 0,03 0,03

Hocku 0,01 0,01 0,02

PykoBosicTBO paccunTano, 4yTo B ClEAyIoleM Mecsie (¢upma exelIHeBHO OyleT pacmofa-
raTh CICAYIOIIMMH pecypcaMH pabo4yero BpeMEeHU Ha KakKJOM M3 ydacTkoB: 60 4 Ha yyactke 1;
70 u Ha yyactke 2 1 100 4 Ha yyacTke 3. CKOJBKO Map HOCKOB M YYJIOK CJIEAYET MPOU3BOIUTH
©XKEIHEBHO, ecli (PupMa X04eT MaKCUMU3UPOBATh MPUOBLIH?

BAPUAHT &
3aganue 1

CocTaBuTh MaTEMaTUYECKYIO MOJEIb cieayrouend 3agaud. MIMeTcss Tpu MyHKTa I0-
cTaBku ogHOpoaHoro rpy3a Al, A2, A3 u nsate nynktoB Bl, B2, B3, B4, B5 norpebnenus
aroro rpy3a. Ha nynkrax Al, A2 u A3 HaxoauTCs TPy3 COOTBETCTBEHHO B KosimuecTBe 200,
450, 250 tonn. B mynkter B, B2, B3, B4, B5 tpebyercs noctaButh coorBercTBeHHO 100,
125, 325, 250, 100 TonH rpy3a. PaccrosHue mMexay MyHKTaMH MOCTAaBKM M MyHKTaMU IO-
TpeOJIeHUs IPUBEIEHO B TalOIuIIe:

Iynk- ITyHkTBI HOTPEOICHUSA
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 KaHOHMYECKOH (hopMe 3a/1auy JIMHEHHOTO MPOrpaMMHUPOBAHHUS

2X,-X; +3x; =5
x, + 2x;,=9
=X, =X» =1

v, =0, x=0,x.=0

F=x,-x,+3 -min

BAPHUAHT 9

3aganme 1
KoMnanusi mpou3BOAXT MOJKHU Ul BAaHHBIX KOMHAT ABYX pa3MepoB - A u B. AreHtsl no

MPOJIaYKe CYMTAIOT, YTO B HEJIETIO HAa PHIHKE MOXKET OBITh peann3oBaHo 10 550 monok. J{ms kax-
Jo¥ Tosiku Tuma A tpebyercs 2 Marepuaia, a Jyisl MoJku tuna B - 3 Marepuana.

Komnanus moxer nomayuuts no 1200 Marepuana B Heaemoo. s U3roTOBICHUS OJHON
nosiku Tuma A tpedyercs 12 MHUH MAallMHHOTO BPEMEHHU, a /Il U3TOTOBJICHUS OJJHOW TOJIKH THIIA
B - 30 muH; MammHy MOXHO HUCTIOIK30BaTh 160 yac B Heaemo. Ecinu nmpuObLIs OT mpoaaku mo-
JIOK THMa A cocTaBiIsieT 3 JICHEKHBIX SIMHHUIIEI, a OT IOJIOK Thna B - 4 1eH. ex., TO CKOJIBKO II0-
JIOK KaXKJIOTO TUIA CIIEIYET BBIMTYCKATh B HEACIIO?

3aganue 2

N3 Tpex XO0JIIoauIbHUKOB Api=1.3 , BMEIIAIOIUX MOPOKEHHYIO PBHIOY B KOJIWYECTBAX

Bj,j=1..5 b,

B KOoJIMYecTBax ~J T.
B

J] 3aJaHbl B BUJIC MaTpUIlbl

ai T, He0OXOAUMO MOCJIEAHIOI0 JOCTABUTE B MATH Mara3uHoB

CroumocTy nepeBo3kH 1T pbIObI U3 XOJOIMIBHUKA A; g marasun

G

, 3x5.
Hamucath MaTeMaTHUECKYIO MOJIENb 3a7]a4d U CIUIAHUPOBATh TIEPEBO3KH TaK, YTOOBI UX 00-
1[asi CTOMMOCTD ObllIa MUHMMAJIbHOM.

BAPHUAHT 10

3aganue 1
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CocTaBuTh MaTEMaTUUYECKYIO MOJENb cieayronien 3aaaun. [Ipeanonoxum, 4ro ajis npo-
M3BOJICTBA MPOAYKIMH BUAa A U B MOXXHO MCIONIB30BaTh MaTtepuan Tpex coptoB. [Ipu stom
Ha U3TOTOBJICHUC CAMHUIBI U3CIINA BHUIA A pacxo;[yeTCH ai_KI‘ nepBoro copTa, a: KI" BTO-

poro copta u &z kr Tperhero copra. Ha usrotosnenue npoaykiuu Buga B pacxomgyercs b,

KT TIEPBOTO COPTA, D> xr BTOPOT'O COPTA, b3 «r Tperbero copra. Ha ckiane pabpuku umeercs
BCEro mMarepuaia neporo copra Cakr, BToporo copta €z kr, Tpetbero copra €a kr. Ot pea-

JU3alMK €IMHUIIBI TOTOBOM MPOAYKIMHU BuAa A ¢dabpuka umeeT mpuoObLIs Buga & pyo., a ot

peanu3anuy eAMHUIBI TOTOBOW MPOAYKIMK Buaa B ¢dabpuka mmeeT mpuObLIL BHIA 14 pyo.
OnpenenuTh MaKCUMAaIbHYIO IPUOBLIL OT pean3allii BCe MpOoayKITuu BUI0B A u B.

a,= 19,a,= 16,a,= 19, b,= 26, b,= 17, b,= 8, ¢,= 868, c;,= 638, ¢
a=>5F =4

3aganue 2

Nmerorcs Tpu myHKTa OCTaBKK ogHOpoaHOro rpy3a Al, A2, A3 u stk nynkToB Bl, B2,
B3, B4, B5 notpebiienus storo rpy3za. Ha mynkrax Al, A2 u A3 HaxoauTcsi Tpy3 COOTBETCT-
BEHHO B KonmudectBe , 1, Az, @z ToHH. B mynktel B1, B2, B3, B4, B5 tpebyercs mocra-

BUTh COOTBETCTBEHHO by, bs, bs, by, bs TOHH rpy3a. PaccrosiHue Mexay HMyHKTamH Io-
CTaBKU U MyHKTaMU MOTPeOJIEHUs TPUBEICHO B Ta0JIHIIE:

[yHK- [TyHKTBI TOTpEOICHUS

Thl TIOCTaB-

KH Bl B2 B3 B4 B5
Al DI11 D12 D13 D14 DI5
A2 D21 D22 D23 D24 D25
A3 D31 D32 D33 D34 D35

HaiiTi Takoil miuaH 3akperuieHusi MOTpeOuTeNel 3a MOCTaBIIMKAMHU OJTHOPOIHOTO Tpy3a,
yTOOBI OOIITHE 3aTPaATHI 1O IEPEBO3KaM OBLITM MUHUMATIbLHBIMHU.

a, =300, 2> =250, Az =200, s+ 8 13 2 7
bi=210, ba=150, ba=120, bs=135, bs D=9 4+ 11 o 17
=135. 3 16 1o 1

4.3. [lepeyeHb BONPOCOB MO YCTHOMY ONPOCY

Paznen 1. TexHonorus pa3paboTKu MporpaMMHOTO oO0ecriedeHus

1. Uto Takoe TexHosorus pazpadborku [10?

2. Uro SBWIJIOCH MPEANOCHUIKON CTaHOBJIEHUS AUCUUIUIMHBI «TexHonorus pa3paboTKu
I[TO»? YTo ssBUJIOCH MPUYMHOM CTpEMUTENbHOTO pazBuTusa [107?

3. Uem oTnMyaroTCs MporpaMma U mporpaMMmHoe odecnieueHue?

4. JloctaTouHO J TIpH paboTe HAJ MPOEKTOM OOJBIION MPOTPAMMHON CHUCTEMBI OBITh

KOMIIETEHTHBIM B 00J1aCTH BBIYMCIUTEIHHON TEXHUKH U TIporpaMMupoBanui. [louemy?

5. MoxeT 11 GoJibIiasi MporpaMMHasi CHCTeMa OBITh OTJIaXKEeHa /10 KOHIIA U TToueMy?
6. IIpn KakuX YCIOBHSIX CO3JJaHHBIM MPOTPaMMHBIA KOMILJIEKC MOKET OBITh Ha3BaH IPO-
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TPAMMHBIM POAYKTOM?
7. YTO Takoe CUCTEMHOE MporpaMMHOe obecrieueHue?
8. UTo Takoe MHCTPYMEHTAapHUil TEXHOJIOTUN MTPOTPaMMUPOBAHUS?

Pazgen 2. HCTpyMEHTaIbHBIE CPECTBA Pa3padOTKH MIPOTrPaMMHOTO 00eCTICUEHUSI.
. HeoGxomumbie HHCTpYMEHTANILHBIE CPEICTBA Pa3pabOTKH MPOTpamMm

. HacTo ucrnosib3yeMble HHCTPYMEHTAIbHBIE CPEACTBA pa3paboTKu IporpaMm

. Cieninanu3upoBaHHbIE HHCTPYMEHTAIBHBIE CPEACTBA pa3paboTKu MporpaMm

. UaTerpupoBanHbie cpeibl pa3paboTKu

. CpencrtBa pa3paboTKu IPOrpaMMHOTO 00eCTIeUeHUs

. Onpenenenue «pazpaboTKa MPOrpaMm»

. Tpu sTana pa3zpaboTku mporpamm

. CpeacTBa NpOEKTUPOBAHUS TPUIIOKEHUIN

. Cpencraa peanu3zanuu NporpaMMHOIoO Kojia

O 00 1IN DN B~ WK =

Pa3nen 3. Marematnueckoe MOIEIMPOBAaHUE

. Uto moHMMaeTCs o1 0OBEKTOM MOJICTUPOBAHUS?

. Uto Takoe runores3a B MOJICTUPOBAHUU?

. [laliTe onpenenenne MoeIH.

. Uto Takoe MaTeMaTu4yecKast MOJeb?

. [IpuBenuTe npuMep aHaIOTUU B GU3NYECKUX MPOLIECCaX.

. JlaiiTe Kiaccu(pUKaINIO MPOLIECCOB KaK 00EKTOB MOICTHPOBAHUS.

. UeM OTIM4aI0TCsl CTOXaCTUYECKHE MPOLIECCHI OT IETEPMUHUPOBAHHBIX ?
. OnumwuTe MOCTaHOBKY 3a7a4d MOJICTHPOBAHUS B OOIIEM BH/IE.

9. HaiiTe oOuryro kKiaccu(PuKauio MaTeMaTHISCKUX MOJIETICH.

10. KakoBa cTpyKkTypa MOJI€NTM MaTEMAaTUYECKOTIO MPOTPaMMUPOBAHUSA?
11. YTo mOHUMAIOT MO CTPYKTYpPHO-TIAPAMETPUUECKUM OMHMCAaHUEM 00BEKTa MOJCIHPO-

0O JONWn B WM -

BaHUs?

12. B 4em coCTOUT pa3inyure MEXAy JUHEHHBIMU U HETMHEHHBIMU MOJIETISIMH?

13. B xakux ciiydasix HCIOIb3YeTCs KOPPESIIMOHHBIN Ko (HUIIMEeHT, a B KaKuX — KOp-
PENSILIMOHHOE OTHOLICHHE KaK KPUTEPUI aIeKBaTHOCTH MOJENn?

14. JlaiiTe xnaccupuKaIuo MOICTHPYEMBIX IIPOIIECCOB IO XapaKTepy UX MPOTEKAHMUS.

15. Ilepeunciute OCHOBHBIE ATAIbl TOCTPOCHUS MATEMATUYECKON MOJIEIIH.

16. OnuunTe METO AKTUBHOTO U TACCUBHOTO SKCIIEPUMEHTA. YeM OHU OTINYaroTCs?

17. Kakoii MaTeMaTU4eCKHil anmapar MUCIOJIb3yeTCsl MPU CUHTE3€ MAaTeMaTUYECKUX MO-
Jieneil 1eTepMUHUPOBAHHBIX MTPOIIECCOB?

18. Kakue cuctemMbl OTHOCAT K CUCTEMaM C PaclpeieICHHbIMU TTapaMeTpaMu?

19. Yrto Takoe crutoiHas cpeaa?

20. Kakum ypaBHEHMEM B YAaCTHBIX MPOU3BOIHBIX MOJAEITUPYETCS MPOLIECC TEIIONEPEHO-
ca?

21. B ueM cocTOUT Haes MEeTONa aHAJIOTHil?

22. OnumuTe 3KCNEepUMEHTAIbHO-CTATUCTUYECKU METOI MOIEIUPOBAHUSL.

M/K.02.01
Ipaxmuueckasn paboma 1
TexHuyeckoe 3aJaHue HA NPOEKTHPOBAHME MIPOTPAMMBI

L]env pabompi: 03HAKOMUTHCS C TIPABWIIAMH HAIMMCAHUS TEXHUYECKOTO 3aJIaHHSI.

T'OCT 2.610-2006. Hacrosiiuii craHaapT yCTaHABIMBACT HOPSAIOK MOCTPOCHUS M O()OPMIICHHS TEXHH-
YECKOro 3aJaHusl Ha pa3padOTKy MPOrpaMMbl WIIM MPOTPAMMHOIO M3ZEHS IS BBIYMCIUTENBHBIX MAIIWH,
KOMIUIEKCOB M CHCTEM HE3aBHCHUMO OT MX Ha3HaYEeHUsI U 00NaCTH MPUMEHCHHUSL.

Obuwue ceedenus

1. TpeboBanwUsI K 0OPMIICHHUIO

1.1. Texunueckoe 3aganue opopmirsitoT B cootBeTcTBIU ¢ 'OCT 2.610-2006 Ha mmuctax popmarta A4 u
A3, Kak TipaBuIiI0, 6€3 3amoTHEHMS MoJIeH rcta. HoMmepa ucToB (CTpaHHUIT) IPOCTABIISIOT B BEPXHEH YacTH
JIMCTA HAJT TEKCTOM.
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1.2. Jluct yTBepKIOEHUS U TUTYJIBHBIA JTucT odopmisiioT B cootBerctBur ¢ ['OCT 2.610-2006. Un-
(hopMaIOHHY0 YacTh (aHHOTAIMIO U COAEPIKaHUE), JIUCT PETHCTPAIlii U3MEHEHUH JIOIYCKAeTCs B JIOKY-
MEHT HE BKJIIOYATh.

1.3. s BHECEHHUSI W3MCHECHH I u JIOTIOTHEHUH B TEXHHYECKOE
3aJlaHne Ha TIOCJICAYFOIINX CTaTUSIX pa3paboTKu MIPOTrPaMMBbI WIn
MIPOTPaMMHOTO M3/IENHS K HEMY BBITyCKaloT AomnoiHeHwe. CoriacoBaHNE M yTBEp)KICHHE JOMOITHEHHS K
TEXHUYECKOMY 33/IaHHIO TIPOBOAAT B TOM K€ MOPSIIKE, KOTOPBIH YCTaHOBJIEH JJIsl TEXHUYECKOTO 3a/IaHHS.

14. TexHuveckoe 3aaHNe JOIDKHO COIEPKaTh CICAYIOIIUE Pa3Ieibl:

* Ha3BaHWE MPOTPaAMMBI U 001aCTh IPUMCHEHHS;

* OCHOBaHWE JJIS Pa3pabOTKH;

* Ha3Ha4YeHHE pa3pabOTKH;

* TEXHHYECKHE TPSOOBaHUS KIIPOTPaMME WU MPOrPaMMHOMY H3JICIHIO;

* TEXHUKO—3KOHOMHYECKHE TTOKA3aTeIH;

* CTaJ¥{ ¥ 3Tarbl pa3padOTKH:

* TOPS/IOK KOHTPOJIS U TIPUEMK;

* TIPUIOKESHHUS.

B 3aBucuMocTi 0T 0COOEHHOCTEH TPOrpaMMBI FIIH TIPOTPAMMHOTO M3/IENHS JOITYCKAeTCs YTOYHATH CO-
JICp>KaHKUe Pa3JesioB, BBOJUTH HOBBIE Pa3/ieibl WM OOBETUHSTE OT/ICIIbHBIC U3 HUX.

2. ConeprkaHue paszienoB

2.1. B pasnene «HanmenoBanne 1 001aCTh IPUMEHEHIS) YKA3bIBalOT HAMMEHOBAHHUE, KPATKYIO Xapak-
TEPUCTHKY O0IAaCTH MPUMEHEHHS TPOrPaMMBbI FJIH MPOTPAMMHOTO M3JIETH U 00BEKTa, B KOTOPOM HCIIONb-
3YIOT IPOrPaMMy WITH MPOTPAMMHOE H3JICTIHE.

2.2. B paznmene «OcHoBaHuE 1151 pa3pabOTKI TOJDKHEI OBITh YKa3aHBI:

* JIOKyMEHT (JOKYMEHTHI), HA OCHOBAaHHH KOTOPBIX BENETCS Pa3paboTKa;

* OpraHm3aIsi, yTBep/UBIIAs 3TOT JOKYMEHT, U JIaTa €r0 YTBEPIK/ICHHS;

* HaWMEHOBaHWE W (WIH) YCIOBHOE 0003HAYCHHE TEMBI pa3pabOTKU.

23. B pazmerne «Haznauenne pa3paboTKm» JTOTDKHO OBITH YKa3aHO
(hyHKITMOHATIBEHOE u AKCIDTyaTaIllHOHHOE Ha3HAYCHNC MPOrPaMMBI
WU TIPOTPAMMHOTO M3/ICTIHS.

2.4. Paznen «Texuudeckue TpeOOBAHUS K MPOTPaMME MM IIPOTPAMMHOMY H3JIEITHIO» JOIDKEH COIep-
JKaTh CIEAYIOIINE TIOAPa3IeIbl:

* TpeOoBaHMSA K PYHKITHOHATEHBIM XapaKTePUCTHKAM;

* TpeOoBaHM K HAJICKHOCTH;

* YCIIOBHS SKCILTyaTallly;

* TpeOOBaHMS K COCTaBY M MapamMeTpaM TEXHUYECKUX CPEIICTB;

* TpeOoBaHUs K MHPOPMAITHOHHOHN U TIPOTPaMMHON COBMECTUMOCTH;

* TpeOGOBaHMS K MApKHUPOBKE U yIIAKOBKE;

* TpeOOBaHMA K TPAHCTIOPTUPOBAHHUIO U XPAHEHHIO;

* crenuagbHBIC TPEOOBAHHS.

24.1. B mogpaznene «TpeboBanus K (HYHKIIMOHAIGHBIM XapaKTEPUCTUKAM» JTOJDKHBI OBITh YKa3aHBI
TpeGOBaHMSI K COCTaBY BBIMONHAEMBIX (DYHKIHHA, OpraHU3alliyd BXOJHBIX M BBIXOAHBIX JAaHHBIX, BPEMEH-
HBIM XapaKTePUCTHUKAM U T.II.

24.2. B monmpasnene «TpeOoBaHus K HaJeKHOCTUY JOJDKHEI OBITh yKa3zaHBI TpeOOBaHUS K oOecrieve-
HUIO HaJIGKHOTO (PYHKIMOHUPOBaHUS (o0ecricdeHrne YCTOMUMBOrO (DYHKIIOHHPOBAHHUS, KOHTPOIb BXO/-
HO ¥ BBIXOJTHOW HH(OPMAIHH, BPEMsI BOCCTAHOBJICHHS ITOCIIE OTKa3a U T.I1.).

2.4.3. B monpasnene «YCIOBHs 3KCILTyaTalliW» JODKHBI OBITh yKa3aHBI YCIOBHS SKCILTyaTaIluH
(Temmeparypa OKpYXaroIero BO3yXa, OTHOCUTEbHAS BIAXKHOCTD JUISI BRIOPAHHBIX THIIOB HOCHTENICH aH-
HBIX), npu KOTOPBIX JIOJDKHBI o0ecreunBaThCs 3a7aHHbIe
XapaKTePHUCTHKH, a TAKIKE BU 00CITYKHBaHU, HEOOX0IMMOE KOJIMYECTBO U KB UKAIIUS MIEPCOHANA.

24.4. B nmonppaznene «TpeboBaHUs K COCTaBY U ITapaMeTpaM TEXHHUYECKUX CPEICTBY» YKa3bIBalOT HEOO-
XOIMMBIN COCTaB TEXHUYECKHIX CPEJCTB C yKa3aHHEM MX TEXHHYECKIX XapaKTePHUCTHK.

2.4.5. B moppaznene «TpeGoBanus kK WHPOPMAIMOHHON M MPOTPAMMHON COBMECTUMOCTIY JOJKHBI
OBITh yKa3aHbI TPeOOBaHUS K MH(MOPMAIMOHHBIM CTPYKTYpaM Ha BXOJC U BBIXOJIE U METO/IaM PElICHUS,
WCXOJTHBIM KOJ[aM, sI3bIKaM IporpamMMupoBanus. [Ipr HE0OXOaMMOCTH JO0KHA 00ecrieunBaThCS 3allluTa
WH(pOPMAIIUU U TIPOTPAMM.

2.4.6. B noapaznene «TpeboBaHMs K MAPKHPOBKE U YIIAKOBKE» B O0INEM ClTydae yKa3bIBarOT TpeOoBa-
HUS K MAPKHUPOBKE MIPOTPAMMHOTO M3JIEITHS, BAPUAHTHI U CITIOCOOBI YITAKOBKH.

24.7. B nmonppaznene «TpeGoBanus K TPAHCIIOPTUPOBAHUIO M XPAHECHUIO» JODKHBI OBITH YKa3aHBI IS
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MIPOTrPaMMHOTO M3JIENUS YCIOBHSI TPAHCIIOPTUPOBAHUS, MECTa XPAHEHHUS, YCIIOBUS XPaHEHHUsI, YCIIOBHS CKJia-
JTUPOBAHMUsI, CPOKU XPAHCHUS B PA3ITUYHBIX YCIOBHSIX.

25.B paszzene «TeXHUKO—KOHOMHUYECKHE MOKA3aTENN» JIOJDKHBI
OBITH YKa3aHBbI: OPHEHTHPOBOYHAS IKOHOMUYECKast 3¢ (HeKTUBHOCTH
npeAronaraeMasi ToioBasi OTPEOHOCTh, SKOHOMUUECKUE MTPEUMYIIECTBA Pa3pabOTKU MO CPABHEHUIO C JIyd-
[IMMH OT€YECTBEHHBIMH U 3apyOEKHBIMU 00pa3liaMy HITH aHAIOTaMU.

26.B paszzerne «Cranuu u ITaIbl pa3paboTku* YCTaHABINBAIOT
HEOOXOUMBIC CTAJIMU Pa3pabOTKH, ATAIbl U COJepKaHue PadoT (TepeyeHb MPOrPaMMHBIX TOKYMEHTOB, KO-
TOPBIE JIOJDKHBI OBITH Pa3pa0dOTaHBI, COTJIACOBAHBI U YTBEPIKACHBI), & TAKKE, KaK MPABHJIO, CPOKU Pa3padboT-
KU 1 OTIPEIENISAIOT UCIIOTHUTENEH.

277.B pasmene «llopsmok KOHTpOJISE M TPHEMKH» JOJDKHBI ObITh YKa3aHBI BUJIBI HCITBITAHUN H
o01mue TpeOOBaHMS K IPUEMKE PabOTEL.

2.8. B IpiIoKEeHUAX K TEXHUIECKOMY 3aJaHHI0 TTPH HEOOXOIUMOCTH ITPHBO/ISAT:

* TIepPEUCHb HAYTHO-MCCIICIOBATENBCKUX U IPYTHUX PaOdOT, 000CHOBHIBAIOIINX Pa3paboTKYy;

* CXEMBI AITOPUTMOB, TaOJHIbI, OMMCAHUI, O0OOCHOBAHMS, PACUCThl U JIPYTHE JIOKYMEHTHI, KOTOpPhIC
MOT'YT OBITh UCTIOJIL30BaHbI TIPU Pa3paboTKeE;

* JIpyrue UCTOYHHKH Pa3pabOTKH.

Ipumep evinonnenus 3a0anus
1. Beenenue
Paborta BeITIONHSIETCS B paMKax MPOeKTa « ABTOMaTH3UPOBAHHAS CHCTEMA OTEPATHBHO-IUCTIETYEPCKOTO
YIIPaBJICHUS EKTPO-, TEINIOCHA0KEHUEM KOPITYCOB HHCTUTYTAY.
2. OcHOBaHUE I pa3pabOTKH
2.1. OcHoBaHHEM IJIsl TAHHOW paboThI CITYy>KUT AoroBop Ne  oT 20 T
2.2. HaummenoBanue paboTHI:
2.3. «Mopynb aBTOMaTH3UPOBAHHON CHUCTEMBI ONEPATHBHO-AWCIICTIYCPCKOTO YIPABICHHUS TEIUIOCHAO-
JKEHHEM KOPITYCOB HHCTHTYTa».
2.4. HWcnonaurenu: OAO «JIabopatopusi co3naHus mporpaMMHOTO 00ECTICUCHUSL.
2.5. COuCIIOIHUTENH: HET.
3. Haznadenue pa3paboTku
Co3pmannie MOyl [UIE KOHTPOJISI M OTEPAaTHBHON KOPPEKTHPOBKH COCTOSHHS OCHOBHBIX ITAPaMETPOB
TEII000eCeYeHUs KOPITyCOB MOCKOBCKOTO MHCTHUTYTA.
4. Texaudeckuie TpeOOBaHMS
4.1. TpeOoBaHus K QYHKINOHAIBHBIM XapaKTEPUCTHKAM
4.1.2. Cocras BemonHsieMbIx GyHKImi. PazpabareiBaemoe [10 nomkHO obecrieunBaTh:
— cOop u aHanu3 UHGOPMAIIUU O PACXOJOBAHUH TEIIA, TOPSYEH M XOIOTHON BOJBI IO JJAHHBIM TEI-
J0cueTYnKoB SA-94 Ha BCEX TEIUIOBHIX BBIXOJIAX;
— cOop u a”anm3 WHGOpPMAIMK C YCTPOWCTB YIPABICHUS CUCTEMaMH BO3AYIITHOTO OTOIUICHHUS U
kouuuonnposanus tuna PT1 u PT2 (pa3pabotku kadenpst CMMD u TLI);
— TIpeBAPHUTEIBLHBIN aHATU3 WHGOPMAIMK Ha MPEAMET HAaXOKIACHUS MapaMeTPOB B JOMYCTHMBIX
npejenax ¥ CUTHATM3UPOBAHUE TIPH BBIXO/IC MAPAMETPOB 32 MPEACIBI JIOMYCKa;
— BBIAYy pEKOMEHIAINI 10 NaTbHEHIIeH padoTe;
— 0oTOOpakeHHEe TEKYIIEro COCTOSHUS 10 HabOpy MapamMeTpoB —UKIMYECKH TIOCTOSHHO (PeXUM  pa-
0OTBI KPYTIIOCYTOYHEIH), PU COXPAaHCHUH TEPHOIUYHOCTA KOHTPOJISL TPOYUX IapaMeTpPOB;
—  BU3YyaIU3alUI0 HHOOPMAIIHH 10 PACXO/Ty TETUIOHOCHTEIIS;
—  TEeKyIIyI0, aHAJIOTHYHO [TOKa3aHUSIM CUETIHKOB;
— € HaKOIUIEHHEM 3a MPOIIEAIINEe CYTKH, HeIeNII0, MECsI] — B BUZE IMOYacoBOro rpaduka ajs uHbop-
MaIliH 32 CYTKH U HEJIEIO;
—  CYTOUHBIH pacxoj — i HHGOPMAIIUH 32 MECSII.
JU1s1 yCTpOMCTB yIpaBIeHUS IPUTOYHOM BEHTHIISIIUEH TeKyIas HH(OpMAIHs JOIDKHA CONIEpKaTh HOMED
TIPUTOYHOMN CUCTEMBI U BCE MTApaMETPEhI, BbIZIaBaeMble Ha COOCTBEHHBIN WHITUKATOP.
ITo otnensHOMY 3alpoCy OCYHIECTBIISIOTCA BHYTPEHHUE HACTPOMKU.
B koHIIE 0TUeTHOTO TIepHo/Ia CUCTEeMa JOJDKHA apXUBUPOBATH TAHHBIE.
4.1.2. Opranuzanys BXOJHBIX U BEIXOJHBIX JAHHBIX
HcxonHble qaHHBIC B CUCTEMY TOCTYIIAIOT B BUJIC 3HAYCHUH C TaTYMKOB, YCTAHOBJICHHBIX B TIOMEIIICHH-
X MHCTUTYTAa. DTH 3HAYCHHS] OTOOpaKaroTCS Ha KoMIMbloTepe aucrerdepa. [locie aHanmmsa mocTynwBIIen
uH(pOpMAILIMK OTEePaTOp JUCIETYSPCKOrO MyHKTA YCTAHABIMBACT HEOOXOAMUMEBIC MapaMeTphl IS YCTPOHCTB,
PETYNUPYIONMX OTOIUICHUE W BEHTWISAIMIO B TIOMEIICHUSX. Bo3MOXHa Tarkke aBTOMATHUYECKash YCTAHOBKA
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HEKOTOPBIX MapaMeTPOB JUTS YCTPOHCTB PETYIMPOBAHHS.

OCHOBHO# PeXUM HCIOJIB30BAaHUSI CHCTEMBI — EXKEIHEBHAs padoTa.

4.2. TpebOoBaHMs K HAICKHOCTH

st obecriedeHnsT HaIeKHOCTH HEOOXOAMMO TPOBEPSITH KOPPEKTHOCTH MOTYYaeMbIX JAHHBIX C AaT9H-
KOB.

4.3. YcnoBus dKCIUTyaTaryid ¥ TpeOOBaHMS K COCTaBY M IIapaMeTpaM TEXHHIECKHUX CPEICTB

Jiist paGoThI CHCTEMBI TOTKEH OBITh BBIIENICH OTBETCTBEHHBIN oreparop.TpedoBaHms K cOCTaBy M mapa-
MeTpaM TeXHHYECKHX CPEICTB yTOUHSIOTCS Ha 3Tare 3CKU3HOTO MPOSKTUPOBAHMUS CUCTEMBI.

4.4. TpeboBanus k ”HQOPMALUOHHOW 1 IPOTPAMMHON COBMECTUMOCTH

INporpamma orpkHa pabortath Ha rwiatdopmax Windows.

4.5. TpeboBaHus K TPAHCTIOPTHPOBKE U XPAHEHHUIO

[MporpaMma mocTaBisieTcs Ha Ja3epHOM HocuTene uHpopmaruu. [IporpaMMHasl TOKyMEHTAIHs I10-
CTaBIISIETCS B AIIEKTPOHHOM U II€YaTHOM BUJIE.

4.6. Cnenmanpable TpeOoBaHus.IIporpamMmmuaoe oOecriedeHrne JODKHO WMETh JPY)KSCTBEHHBIA WH-
Tepdeiic, pacCUMTaHHBIA Ha TOJB30BATENs (B IUIAHE KOMITBIOTEPHON T'PAaMOTHOCTH) CpeIHEN KBaTU(HUKa-
n.Beugy oO0beMHOCTH TpOeKTa 3afady MpeAroaracTcsi pemarb Io3TamnHo, npu 3toM Moaynu I10, coz-
JAHHBIE B pa3HOE BpeMs, JOJDKHBI TPEIIoNiaraTh BO3MOXKHOCTH HApalllMBaHUs CHCTEMbI M OBITH CO-
BMECTHMBI JPYT C JPYTOM, TIO3TOMY JIOKYMEHTAIIMS Ha MIPUHSTOE IKcIuTyararmorHoe 110 nomkHa comepxarh
TIOJTHYI0 MH(OpMAIINI0, HEOOXOAUMYIO JUIsi paObOThl POrPAMMHUCTOB. SI3BIK TIPOrpaMMHUPOBaHMs BHIOHpAeT
WCTIOJTHUTENb, OH JIOJDKEH 00ECTIeYBATh BOZMOKHOCTh MHTETPAlMU TIPOTPAMMHOTO 00eCTIeYeH s C HEKOTO-
PBIMH BUIaMH NiepuepuitHOro 00opymoBaHus (Hapumep, cueTduk SA-94 u T.11.).

5. TpeboBaHust K IPOrpaMMHO JTOKYMEHTAITUU

OCHOBHBIMH JOKYMEHTaMH, PETJIAMCHTUPYIOIINMH Pa3paboTKy OYAyIIHUX MpOrpamMM, TOJHKHEI OBITH I10-
KyMeHTsI ExquHoii cructemsl nporpamvuoii gokymentanuu (ECIIJL); pyKoBOACTBO IOJB30BATEIsA, PYKOBO-
JICTBO a]MHHUCTPATOPA, OIIMCAHUE TIPUMCHEHYSL.

6. TeXHUKO-?KOHOMUYECKHE TTOKa3aTeIN

3 PEeKTHBHOCTL CHCTEMBI OTIPEACISETCS Y00CTBOM HCTIONB30BAHMS CUCTEMBI JIISI KOHTPOJISI U YIIPaB-
JIeHWs1 OCHOBHBIMH NTapaMeTpaMH TeIutoo0ecniedeHHs HoMeIIeHni MOCKOBCKOTO HHCTHUTYTA, 8 TAKKE SKOHO-
MHYECKOM BBITOJION, TOTYIESHHOU OT BHEIPECHHS arapaTHO—IPOrPaMMHOTO KOMILIEKCA.

7. TlopsiI0K KOHTPOJISI ¥ IPUEMKU

INocne mepenavn MCHONHHUTENIEM OTACIHLHOTO (DYHKIIMOHAJIBHOTO MOYJS MPOrpaMMbl 3aKa3duKy MO-
CIIeTHUI UMEeT MPaBO TECTHPOBATH MOAYJb B TeueHHe ceMu IHeH. [locie TecTHpoBaHMs 3aKa34nK JOIKEH
MPUHATH paboTy MO JAHHOMY ATaly WM B MMCBMEHHOM BHJIE M3IOXKHTH MPHUYMHY OTKa3a OT MPHHATHA. B
ciydae 000CHOBAaHHOTO OTKa3a MCITOJTHHUTEIb 00s3yeTcsl J0padoTaTh MOIYIb.

8. Kanennapusiii muan paboT

Hazpanwue sramna Cpoxu YewMm 3akauu-
JTana BAaCTCs JTal

1. HW3yuenue 01.02.20_ TIpennoxxenus
MPEeIMETHON O0JIaCTH. ~ —28.02.20 | mo pabote cucre-
IIpoexTupoanue cuc- MBL. AKT cmadn—
TeMbl. Pa3zpaboTka npen- MPUEMKHU
JIO)KEHUH 110 pean3alun
CHUCTEMBL.

2. Paspabotka 01.03.20_ IIporpamm-
IIPOrPaMMHOI0 MOJYJIS ~ —31.08.20 | HBIil KOMIIIEKC

1o cOopy M aHaIN3y HH-
(dopmary co c4ETINKOB
Y YCTPOWCTB yIpaBJie-
Hus. Bueapenwue cucre-
MBI JJIS1 OMHOTO W3 KOP-

mycoB UI'Y.
3. TectupoBanue 01.09.20 l'otoBast cuc-
u omiaaka moxyns. Bue- | —30.12.20 | tema KOHTPOJIS
JIPEHNE CUCTEMBI BO BCEX TETIOCHAOXKEHM,
kopmycax Ul'Y. YCTAaHOBJIEHHAasl B
JIICIIETYEPCKOM
ITYHKTE
IIporpammuas
JIOKYMEHTALHSL.
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AKT cpaun—Tipuéma
pabor

PyxoBomurens pabor Cunopos A.B.

IIpmvep THTYILHOTO JHCTA HA TEXHITeCKOe 3aJaHIe

Vieepzmaro npodeccop

KathepEl BEMHECTHTEMEREX CHCTEM
HH. Hzanos

« » 20__r

TEXHHYECKOE 3AJAHHE
Ha paspaborky «Moayas aBTOMATH3HPOBAHHOH CHCTEMBL
0NePATHBHO-JACTHETIEPCKOT0 YO aBICHHS
TenIocHa0keHHe M ROPIYCOB HHCTHTYTa»

Yeforcaper 20

sw
Puc. 1.1. IIpumMep TUTYJIBHOIO JIUCTa HA TEXHUYECKOE 3aJaHue
Hnousudyanvrovie 3a0arus

Hwxe npuBenens! 15 BapuaHTOB IporpaMMHBIX TPOAYKTOB. 1o ykazaHwuro mpemomaBarens BEIOEpH-
TE CBOC WHIUBUAyaIbHOE 3amaHue. PazpalOoTaiiTe TEXHWYECKOE 3aJaHUE Ha CO3JaHUC MPOrPAMMHOIO
MPOAYKTa MO BCEM TPEOOBaHUSIM.

1. Pa3paboTka mporpaMMHOTO KOMILIEKCA «ABTOTPAHCIIOPT.
. PazpaboTka mporpaMMHOTO KOMIUTEKCa «JlekaHaT HHCTUTYTay.
. Pazpabotka nporpamMmmuoro komruiekca «O0CTy)XuBaHHe OaHKOMATAY.
. PazpaboTka mporpaMMHOTO KOMIUIEKCA « Y IpaBiIeHNE TOCTHHHUIICH.
. Pazpabotka nporpamMmmHoro komiuiekca «Bpijada KpenuToB B GaHKeE.
. Pazpabotka nporpammHuoro komiuiekca «CtpoutenbHas hupma.
. Pazpabotka nporpaMMHOTro KOMIUIEKca « Y IpaBlieHuEe ONOINOTCYHBIM (POHIOM.
. PazpaboTtka mporpamMmMHOTro KomIuiekca «APM paboTHHKa CKIama.
. Pazpabotka mporpammHoro komruiekca «APM agMuHHCTpaTOpa aTelibe MO PEMOHTY OpPITEXHH-
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KID).
10. Pa3paboTka mporpaMMHOTO KoMITIekca «APM anMuHHECTpaTOpa aBTOCAIIOHAY.
11. Pa3paboTka mporpaMMHOTO KoMITIekca «APM anMuHHECTpaTOpa pecTopaHay.
12. Pazpabotka nmporpamMmmHoro komiuiekca «APM cotpynauka KICay.
13. Pa3paboTka mporpaMMHOTO KoMITIeKca «APM anMuHHECTpaTOpa a’3pomopTay.
14. Pa3paboTka mporpaMMHOTo KoMimiekca «APM paboTHHKA OTiea KaapoBy.
15. PazpaboTka mporpaMMHOro Komiuiekca «APM agMUHHCTpaTOpa CIIOPTKOMILIEKCaY.

Hpaxmuueckas paboma 2. Craaus pa3padoTKU NPOrpaMMHOro odecnedeHUN.«ICKUIHbIH
MPOEKT»

Llenv pabomwi: HayIUTBCS CO37aBaTh OpPMaIbHBIC MOJICTU U HAa UX OCHOBE OINPEACHSTH CICIH-
(hukaiuu pa3padaTbiBA€MOro MPOTPAMMHOI0 00CCIICUCHHUS.

Ilooeomoska xk 1abopamopnou pabome

O3HAKOMUTHCS C JICKIIMOHHBIM MaTEPHAIIOM IO TeMe «ITambl pa3padOTKu MPOTPaMMHOTO o0Oec-
neueHns. AHanu3 TpeOOBaHWI M OmpeeNieHne crnenuduKanuii mporpaMMHOTO obecTiedeHUus» y4eo-
HOW MUCTIUILTUHBI « TeXHONIOTUs pa3pad0TKH MPOrPaMMHOTO 00ECTICUEHUS .

Teopemuueckas uacms

PazpaboTka cmernudukamnmii mporpaMMHOTO 00eCTICUCHUS HAaYMHACTCA C aHalu3a TPeOOBAaHHUM K
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HeMy. B pesynpTaTe aHanuza moiy4aroT cnenuQuKanud pa3padaThiBaeMOTo MPOrpaMMHOro obecre-
YEeHHsI, CTPOST OOILIYI0 MOJETb €r0 B3aMMOJAEHUCTBHUS C MOJIb30BATEIEM WIH APYTUMHU MPOTpaMMaMH U
KOHKPETH3UPYIOT €r0 OCHOBHBIE ()YHKITHH.

[Ipu cTpyKTYpHOM TOJXOJE K MPOTPAMMHUPOBAHHUIO HA JTalle aHallu3a U ONpeseNIeHUs] crenudu-
Kaluii pa3pabaThIBalOT TPY THUIIA MOJEINICH: MOJenu (PYHKIMI, MOJENIH NaHHBIX U MOJEIU MOTOKOB
naHHbIX. [locKoNbKy pa3Hble MOJAENH ONMHCHIBAIOT MPOEKTUPYEMOE MPOTrpaMMHOE OOecriedeHne ¢ pas-
HBIX CTOPOH, PEKOMEHIYeTCSl MCIIONB30BaTh Cpa3y HECKOJBKO Mojened, pa3pabaThiBaeMbIX B BHUIE
JIMarpaMM, U MOSCHSATh UX TEKCTOBBIMU OMTUCAHUSMH, CIIOBAPSIMU U T. II.

CTpyKTypHBI# aHaJIN3 IpeanoaraeT UCIOAb30BaHUE CIEAYIONINX BUJOB MOACICH!

* nmmarpamm notokoB gaHHBIX (DFD — Data Flow Diagrams), onmuchIBarOIux B3aMMOACHCTBHE
UCTOYHHUKOB U TOTpeOUTENeH HHPOpMAIMK Yepe3 MPOIecChl, KOTOPhIE JOKHBI OBITh peaTln30BaHbI B
CUCTEME;

* auarpamMm «cymHocTb — cBsi3b» (ERD — Entity-Relationship Diagrams), onuceiBaromux 6a3st
JIAHHBIX pa3padaThIBAEMOW CHCTEMBI;

* nmarpamm mepexoaoB cocrosHui (STD — State Transition Diagrams), XxapakTepHu3yrONux Io0-
BEJIEHNE CUCTEMBI BO BPEMEHH;

* (yHKOHMOHAIBHBIX Auarpamm (Meroaunka SADT);

* cnenuQuKanuil mpoueccos;

* CJI0Baps TEPMHUHOB.

Crenudukanuy mpoueccoB 0OBYHO MPEACTABIAIOT B BUAE KPATKOTO TEKCTOBOT'O OMUCAHHS, CXEM
aJNTOPUTMOB, TICEBIOK0A0B, Flow-popm mimm nuarpamm Haccn — llInetimepmana.

CrnoBaps TEpMUHOB TpelCTaBisieT co00il KpaTKoe ONMUCaHHe OCHOBHBIX MOHSATUH, HCIIOJIBb3YEMBIX
npu coctaBieHud crneurddukanuii. OH T0JKEH BKIIOYATh ONpeesieHne OCHOBHBIX MOHATHI IpeaMeT-
HOW 00JIaCTH, OMUCAHKWE CTPYKTYpP DJIEMEHTOB JaHHBIX, UX THIOB U (OPMATOB, a TaKKE BCEX COKpa-
IIIEHUH U YCITOBHBIX 0003HAYEHUH.

C moMompl0 AuarpaMM NEPEeXOJ0B COCTOSHUN MOXHO MOZENUPOBATH MOCIeAyloee (yHKIHO-
HUPOBaHNE CHUCTEMBI HA OCHOBE €€ MPEBIAYIIET0 W TeKymero GyHKIHOHUpOoBaHusI. Monenupyemas
cucTeMa B JI000¥ 3aJaHHBII MOMEHT BPEMEHU HAaXOJWUTCS TOYHO B OJHOM M3 KOHEYHOTO MHOXKECTBA
coctosiHnil. C TedeHneM BPEMEHHU OHa MOKET U3MEHUTH CBOE COCTOSIHUE, IPH 3TOM MEPEXOIBI MEKIY
COCTOSTHUSIMH JTOJKHBI OBITH TOYHO ONPEAEICHBI.

QDYHKIIMOHAIBHBIE THAarPaMMBbl OTPa)KalOT B3aWMOCBA3M (PYHKIIMH pa3pabaTbiBaeMOro mporpamm-
HOTO 00eCTIeYeHMSI.

OHM co37a10TCsl Ha paHHHUX ATanax MPOCKTUPOBAHUS CHCTEM, AJIS TOTO YTOOBI MOMOYb MPOEKTH-
POBIIHKY BBISIBUTh OCHOBHBIE (DYHKITMH M COCTaBHBIE YACTH MPOEKTUPYEMOUW CHCTEMBI U, IO BO3MOXK-
HOCTH, OOHAPYXKUTh M YCTPAHUTH CYIIECTBEHHbIC OMMUOKHU. [y co3maHusi (PyHKIMOHAIBHBIX JUa-
rpaMM mpeJiaraeTcs UCIoib3oBaTh MeTononoruto SADT. /luarpaMmbl MOTOKOB JaHHBIX.

st ommcaHusl MOTOKOB MH(OPMAIMA B CHCTEME MPUMEHSIOTCS JHAarpaMMbl MOTOKOB JaHHBIX
(DFD — Data flow diagrams). DFD no3BossieT onucaTth TpeOyeMoe MOBEACHHE CUCTEMbI B BUE COBO-
KYIHOCTH TPOIIECCOB, B3aMMOACHCTBYIOMIMX MOCPEICTBOM CBSI3BIBAIOIIMX MX MOTOKOB AaHHBIX. DFD
MOKa3bIBaeT, KaK KaXIbI M3 MPOLECCOB MpeoOpasyeT CBOM BXOJHBIC MOTOKH NAHHBIX B BBIXOJHBIC
MOTOKH JTaHHBIX M KaK MPOIECCHI B3aUMOAECHCTBYIOT MEXIY COOOH.

JmarpaMMa «CyIIHOCTB — CBSI3b» — HHCTPYMEHT pa3pabOoTKu Mojenel JaHHBIX, 00eCTIeunBaIoOITHit
CTaHIapTHBIN coco0 onpeaeneHus JaHHBIX U OTHOILIECHUH MEXAY HUMH.

OHa BKJIIOYAET CYIIHOCTH M B3aUMOCBSI3H, OTPAXKAIONINE OCHOBHBIE OM3HEC-TIPAaBHIIA MPEIMETHOM
obnactu. Takas AuarpaMMa He CIMIIKOM JIETaIU3UPOBAHA, B HE€ BKIIFOYAIOTCS OCHOBHBIE CYITHOCTH U
CBSI3M MEXAY HUMH, KOTOpPbIE YAOBIETBOPSAIOT TpeOOBaHUIM, MpeabsiBiasieMbiM K MC.

Topsioox evinonnenus pabomol

1. Ha ocHOBe TEXHHYECKOIO 3aJaHus M3 JIabopaTopHO¥ paboThl Nel BBIMOIHUTH aHAIU3 (QYHK-
[MUOHAIBHBIX ¥ 3KCIUTYyaTalIMOHHBIX TPEOOBAHUI K TPOTPaMMHOMY MPOAYKTY.

2. OmpenenauTb OCHOBHBIE TEXHHUYECKHE pelieHHs (BBIOOD s3bIKa MPOrPaMMUPOBAHUA, CTPYKTYpa
MPOrpaMMHOTO MPOJIyKTa, cocTaB GyHkiwmid [1I1, pexxumbl GYHKITMOHUPOBAHHS) U 3aHECTH PE3YIIbTATHI
B TJOKYMEHT, Ha3bIBa€MbIi « ICKU3HBIM MPOEKTOM.

3. Onpenenuth qUarpaMMbl IOTOKOB JAaHHBIX JJIS pEIIacMOM 3a1a9H.

4. OnpenenanTs QUarpaMMbl «CYIIHOCTh — CBA3b», €CIH NMPOTPAMMHBIN MPOAYKT COAEPKHUT 0azy
JIAHHBIX.

5. Onpenenuts GyHKIMOHATBHBIC AHATPAMMEI.

6. OnpeaenuTs AUarpaMMbl IEPEX0A0B COCTOSTHUMN.

7. Onpenenuthb crieupUKaIuu IpoIeccoB.
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8. lo6aBUThH cI0Baph TEPMUHOB.

9. OopmuTts pe3ynbTaThl, ucnonb3ys MS Office B BuIle 3CKH3HOTO MTPOCKTAa.

10. Cnath 1 3amUTHTE padoTy.

THosachumenvHasa 3anucka K 3CKUSHOMY HPOeKmy

JlaHHBIN TOKYMEHT SIBIAETCA SCKU3HBIM MPOEKTOM Ha co3nanue Cuctemsl YmnpasneHus: bazoi Jlan-
HBIX Ju1s1 bubmmoteunoro @onnma Poccuiickoit @eneparu (CYB/] «bubmnorekay).

[lepeuens oprannzanuii, y9aCTBYIOIIUX B pa3pab0TKe CUCTEMBI, CPOKU U CTAJANH Pa3pabOTKH, a TaK-
JKe €€ LeNIM U Ha3HAUCHUE YKa3aHbl B TCXHMUYSCKOM 3aJIaHUH Ha CO3/IaHue HH(POPMAITMOHHOMN CUCTEMBI.

PaccMoTpumM npuMep 3CKU3HOTO MPOEKTA, TUTYJIBHBIN JIUCT KOTOPOTO MpUBEACH Ha puc. 2.1.

MNMpumep 3CKM3HOroO Npoekra

YTBEPXIAIO
PykoBoauTens (3akaszuuka HMC)
JInunas noanuch Pacumdposka nonnucu
Ieyats
Jara « » 2004 r.
YTBEPXIAIO
PykoBoaurens (paspaborunka UC)
JIu4Has MOAMNMUCH, Pacuundposka noanucy
Ileuyars
Jarta « » 2004 r.

DCKU3HBII NPOEKT Ha CO3NaHue
UHGPOPMALMOHHON CHUCTEMBI

Cucrema YnpasneHusi bazoit JJaHHbIx
(nanmeHopanue puaa UC)

BUBJIMOTEYHBIN ®OH POCCUMCKOM PEAEPALIMU

(HauMeHoOBaHne OOBbEKTa MH(MOPMATH3ALMMN)

CYB]l «bubnvoreka»
[Z[®)]

Ha 8 nucrax

JefcTBYeT C « » 2004 r.

Puc. 2.1. TuTyAbHBIN TUCT 3CKU3HOTO NMPOEKTa

Beoomocms sckuznoeo npoexma

OcnosHble mexHuuecKkue peueHus.

Pemenus o ctpykrype cucrembl CYbB]l «bubnuoreka» OyAeT MpeacTaBiIsaTh co00# MepCOHAIBHYIO
CUCTEMY YIIPaBIICHUS JIOKATBHOM 0a30i1 TaHHBIX, paboTarolieii Ha 0JTHOM KOMITBIOTEPE.

Cucrema OymeT yIpaBiIsITh PESITMOHHON 0a30ii TaHHBIX, MIPEACTABIISIONICH cO00H Ha0Op CBSI3aHHBIX
Mexy coOoi Tadmul B Gopmare Paradox, 10CTyI K KOTOPBIM OCYIIECTBIISIETCS € TIOMOIIBIO KITFOUEH WITH
uHekcoB. CBeZIcHUS B OJHOM TaOJIWIE MOTYT OTPaXKaTh CBEICHUS U3 APYTOW, M MPHU U3MCHCHHUH CBEJIC-
HUH B MEPBOM TaOJUIE 3TH U3MEHEHHsI HEMEJICHHO 0TOOpakaroTcst BO BTopod. Takum oOpazom Oyner
JIOCTUTHYTA HEMPOTUBOPEUYNUBOCTH JIAHHBIX.
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OOwias cTpykTypa 0a3bl JaHHBIX:

1. AHKeTBI OpraHu3aIuy, KOTOpPbIE 3apETUCTPUPOBAHEI B JaHHOM [1d:

* THN TpeanpusTus (poccuiickas opraHu3anus, (U3NYecKOoe IO, HHOCTPaHHAs OpPTaHW3aIus,
000c00IeHHOE TTOPa3ICIICHIE);

* BUJ NPEANPUITHUS;

* perucTpauuoHHBIN HOMep paboronarens B [IDP.

2. CBUIAETENBCTBO: CEPHUsI, HOMED.
JlaTa BbIIauM CBHIETENHCTBA.
WNHH.
KIIIT.
HaumenoBanue.
IOpunnueckwmii agpec.
AJlpec MOCTOSTHHO NEHCTBYIOIIETro oprana (IIpu OTIINYHN OT IOPHINIECKOTO).
9. AHKETBHI COTPYAHUKOB 3THX OpPTraHU3aLHil.
10.CBenmeHUs 0 CTaKe COTPYAHUKOB 3THX OpTaHU3aIHi.
11.Tabmuma nepuoa0B pabOTHI CO CICAYIONMEH CTPYKTYpPOH:

* Hayano nepuona (nara).

* Konen nepuoaa (nara).

* Bup nestenpHocTH (paboTa, ciyx0a coucTpax, yXoa-aeTu, 6e3p, peadbminT, yXoI-uHB, npo3al,
EpPecMoTp).

* HaumeHoBaHHE OpraHU3aIMH.

JIOKHOCTB.

* TeppuTtopuagbHbIE YCIOBHA.

Pabota cucrempr CYBJl «bubanoreka» Oyaer (yHKIMOHHPOBATH B OJHOIIOIB30BATEIECKOM PEKH-
Me, a TaKkxke OyJIeT CrocoOHa:

* TIPOCMaTPHBATh 3aMMCH 0a3bl TAHHBIX (B TOM YUCIIE U TP IIOMOIIH (PHIETPOR);

* 100aBJISATH HOBBIC 3AITUCH;

* yHanATh 3aIHCH;

* IIpH BXOJI€ B CHCTEMY OyJET 3alpaIinBaThCs Mapoib.

ABTOMAaTH3MpPOBaHHASI CUCTEMA JIOJKHA BBITIONHATH CACAYIOUIHE (GYHKIIUH:

* cJenaTh 3alUCh O IEHCHOHHOM YAOCTOBEPEHUH;

* yIAINTh HHPOPMALIUIO O IEHCHOHHOM YI0CTOBEPEHHUHY;

* BBIJATh CIPABKY O BCEX MEHCHOHHBIX YIOCTOBEPCHHUSX;

* 3aperecTpupoBaTh HOBOE npeanpusitue B [1O PO;

* yAaTUTh MPEennpusTre U3 6a3bl JaHHBIX;

* BBIJIATh CIIPABKY 000 BCEX MPEATNPUATHAX, 3aPETUCTPUPOBAHHEIX B [1D PD;

* MOJCYUTATDH MEHCHIO TSI paOOTHUKOB MPEANPHUATHI HA OCHOBAaHUH CTaXa;

* BBIAATH CIIPABKY O MEHCHOHHBIX HAKOIUICHUAX paOOTHHUKA.

Hnst peanuzanmu AC OyzaeT Mcmons30BaThesi cpena nporpammupoBanus Boland Delphi 7.0 u s3p1k
nporpamMmupoBanus Object Pascal.

g moxcyera meHcHu OyJeT MCIONb30BATHCS CIEAYIONUI anropuTM. BHavane ompenensercs cTa-
JKeBbIl K03 dunmeHT neacronepa. OH monaraercs paBHbiM 0,55 3a 00IIMIA TPYIOBOM CTaX 0 TEKyILEH
JaThl HEe MeHee 25 net MmyxuuHaMm U 20 JeT KeHIMUHAM. 33 KaKbIi MOJIHBIA TOJ CTaka OOJIbIe yKa3aH-
HOTO cTakeBbld K03 uuneHT yeenuunpaercs Ha 0,01, Ho He 6osee yem Ha 0,20.

3areM ompenersieTcss OTHOIIEHHE 3apaboTKa MEHCHOHEpa K CpeIHEMECSYHON 3apaboTHOH miaTe B
cTpaHe. DTOT 3apabOTOK MOXET OBITH B3AT 3a 3TOT OTCUETHBIN MEpUoJ Wi 3a Joobie 60 MecsueB pabo-
TBI TOJIPSII, WM TOT, U3 KOTOPOTO ObLIA UCUUCIICHA ITEHCHS HA MOMEHT peopmMbl. CpenHeMecsaHas 3ap-
TIaTa B CTpaHe OepeTcs 3a TOT JK€ CaMblil IIepHOo/I.

OtHomeHne 3apaboOTKOB yUUTHIBACTCS B pa3mepe He cBbiie 1,2. I NeHCHOHEPOB, MPOKUBAIOIINX
Ha Kpaitnem CeBepe, yuuTbiBaeMoe COOTHOIIEHHE Bbimie: OT 1,4 1o 1,9 B 3aBUCHMOCTH OT YCTaHOBJICH-
HOT'O B IIEHTPAIIM30BAHHOM TIOPSIJIKE paHOHHOTO KOA(pPUIMEHTA K 3apIuiaTe.

3aTeM cTaxeBbIi KOdGGUIMEHT YMHOXKAETCSI HA COOTHOIICHHE 3apaboTkoB U Ha 1671 py6. — yTBep-
JKACHHYIO JUIS pacueToB CpeJHeMecsuHylo 3apiuiaty B crpane 3a Il xBapran 2001 r. Oto u Oyner nepe-
CUMTAaHHBIA pa3Mep TPYIOBOW MEHCHH MO HOBOMY 3aKOHOJATENbCTBY B OOBIYHOM ciydae. Eciu oH oka-
3aiicst Meree 660 pyo0., To pa3Mep MEHCHU TTOBBIIIASTCS 10 ATOT0 TAPAHTHPOBAHHOTO MUHUMYMA.

Ecnu nencnonep sapnsercs uHBanuaoM I rpynms! unu qoctur K 1 saBaps 2002 r. Bozpacta 80 et u
OoJee, pacCYMTaHHBIM B 3TOM MOPSIKE pa3Mep MEHCUH 0 CTapOCTH yBenuuuBaercs Ha 450 pyo.

Ecnu y meHcrnoHepa WMEIOTCS JIHIIa, HaXOMIINEcs Ha ero W)KIWBEHUH, TO PACCUMTAHHBIN pa3Mmep
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NeHCUH yBennuuBaercsi Ha 150 py0. Ha KaXA0ro WKIMBEHIA, HO He Ooiee yeM Ha TpexX B OOIIeH CIoX-
HOCTH.

Hcmounuxu paspabomku

JlauHbIii foKyMeHT paspadatsiBaiics Ha ocHoBaHun ['OCT34.698 — 90 na narmmcanne T3 Ha aBTOMA-
TU3UPOBaHHBIE CUCTEMBI ypaBieHus oT 01.01.1992 r.

Ipakmuueckas paboma 3. Ctagus pa3padoTKH MPOrpaMMHOro odecnedenusi. « TexHmueckui
MPOEKT»

L]env pabomobi: N3yUNTh BOIIPOCKH IPOSKTUPOBAHUS POTPAMMHOTO 00CCIICUCHHS.

Ilooecomoska k¥ pabome

O3HaKOMUTHCSI C JICKIIMOHHBIM MaTEPHAIIOM TI0 TeMe «ITaIlbl pa3pabOoTKU MPOrpaMMHOT0 obecriede-
Husl. [IpoekTHpoBaHNE MPOrPaMMHOTO OOeCTieUeHUs» YIeOHON MUCIHMILINHBI « TeXHOJIOoTus pa3paboTKu
MIPOTPAMMHOTO O0ECTICUCHHSI.

Teopemuueckas uacmeo

TexHuyeckuii mpoekT — o0pa3 HAMEUEHHOT'O K CO3JaHHUI0 OOBEKTa, MPEICTABICHHBINA B BUJAE €rO
OIIMCAaHUs, CXEM, YePTEKEH, pacueTOB, 00OCHOBAHUI, YUCIIOBBIX TIOKA3aTeICH.

Lenp TEeXHMYECKOTO MPOEKTa — OMpEesIeHHe OCHOBHBIX METO/OB, MCIONB3YEMbIX MPH CO3JaHHUH
WH(GOPMAITMOHHOM CUCTEMBI, 1 OKOHYATEIHHOE OIPEIICIICHUE €€ CMETHOW CTOUMOCTH.

TexHUYeCKOE POCKTUPOBAHKUE TOJCUCTEM OCYIIECTBISETCS B COOTBETCTBHU C YTBEPIKICHHBIM TEX-
HUYECKHUM 3aJIJaHAEM.

TexHu4IeCcKuit POEKT MPOrPaMMHON CHCTEMBI IIOPOOHO OTMCHIBACT:

* BBHITIOJHACMBIE ()YHKIIUMU U BApUAHTHI UX UCTIOIH30BAHUS;

* COOTBETCTBYIOIIUE UM JJOKYMCHTEHI;

* CTPYKTyphI 00pabaThiBacMbIX 0a3 TaHHBIX;

* B3aMMOCBSI3H JaHHBIX;

* ANTOPUTMBI UX 00PaOOTKH.

TexHuvecKkuit MPOSKT AODKEH BKIFOUYATH JAaHHBIE 00 00beMax W MHTCHCHBHOCTH ITOTOKOB 0Opada-
ThIBAeMON MH(OPMAIINU, KOJIMUYECTBE MOJL30BATENICH MPOTPAMMHOM CUCTEMEBI, XapaKTEPUCTUKaX 000py-
JIOBaHUS U MIPOTPaMMHOTO O00ECIICUCHHsI, B3aUMOJICHCTBYIOMIETO C MPOCKTUPYEMBIM MPOrPAMMHBIM TIPO-
TYKTOM.

[Mpu pazpaboTke TEXHHYECKOTO MPOEKTa 0POPMITSIOTCS:

* BEJIOMOCTh TEXHHUYECKOTO IpoekTa. OO0Ias nHhopMaIus 1mo IpoeKTy;

* MOSICHUTENIBbHAS 3alMCKa K TEXHUYSCKOMY MPOEKTY. BBoMHAS MHpOpMaIHs, O3BOJISIONIAs e¢ To-
TPeOUTEINIO0 OBICTPO OCBOUTH JJAHHBIC 10 KOHKPETHOMY TIPOCKTY;

* ONHCaHHE CHCTEM KiIaccH(hUKAINY ¥ KOTUPOBAHUS;

* MepedeHb BXOJHBIX JaHHBIX (IOKyMeHTOB). Ilepeuens mH(poOpMaIum, KOTOpas MCIONb3YeTCs Kak
BXOJISIIIMIA TOTOK ¥ CIY)XUT NCTOYHUKOM HaKOIUICHHS;

* MepeuYeHb BBIXOJHBIX aHHBIX (TO0KyMeHTOB). [lepeyens uHpOpMany, KOTOpask UCMOIB3YEeTCS JIIs
aHaJIM3a HAaKOTUICHHBIX TaHHBIX;

* ONFCaHNE UCIIOIB3YEeMOT0 MTPOrPaMMHOT0 00ecTiedeHusl.

* mepedeHb nporpammuoro obecrieuenus u CYB/l, koTopsie maHupyeTcss HCIOIB30BaTh IJIS CO3/1a-
HUS THPOPMAIIMOHHON CHCTEMBI;

* ONNCAHUE HCIOJB3YEMbIX TEXHUYECKHX CpelcTB. [lepeueHp ammapaTHBIX CpPEACTB, Ha KOTOPBIX
TUTAHUPYETCS paboTa MPOSKTUPYEMOTO MTPOrPaMMHOTO TTPOAYKTA;

* MMPOEKTHAs OIICHKA HAJIS)KHOCTH CHUCTEMbI. JKCIIEPTHAS OICHKA HAJCKHOCTHU C BBIIBICHHUEM HaW-
0oJee GJIaroMmoyYHBIX YIaCTKOB MTPOrPaMMHOMN CHCTEMBI U €€ Y3KHX MECT;

* BEIOMOCTHh 00OpyIOBaHHA U MaTepuaioB. [lepeuers 00OpynOBaHMS W MaTepUaANoOB, KOTOPBIE TMO-
TpeOyIOTCs B X0/ pealn3alny IpoeKTa.

CmpyxmypHas cxema

CTpyKTypHOH Ha3BIBAIOT CXEMY, OTPAXKAIOIIYIO0 COCTaB M B3aUMOJICHCTBHE TI0 YIPABICHHUIO YaCTIMHU
paszpadbaThIBaEMOT0 MIPOTrPAMMHOTO O0CCTICUCHHUS.

CrpykTypHasi cxema OIpeNeNsieTCs apXUTeKTypoli paspabareiBaemoro [10:

* CTPYKTyphI 00pabaThiBacMbIX 0a3 TaHHBIX;

* B3aMIMOCBSI3H JaHHBIX;

* ANTOPUTMBI UX 00PaOOTKH.

DYHKYUOHATIbHAA CXeMda

OyHKIMOHANIFHAS CXeMa — 3TO CXEMa B3aMMOJCHCTBUS KOMIIOHEHTOB IIPOTPaMMHOTO 00ECIIEYeHUS C
onHcaHueM HH()OPMAIMOHHBIX TOTOKOB, COCTaBa JAHHBIX B IMOTOKAX M YKa3aHUEM HCIIOJIb3YEeMBIX (aii-
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JIOB U YCTPOMCTB.

Topsiook evinonnenus pabomoi

1. Ha ocHOBe TeXHMYECKOro 3agaHus M3 jaboparopHoi padoTel Nel u crenubukanuii u3 gpadopa-
TOpHOU paboThl Ne2 pa3paboTaTh YTOYHEHHBIE alTOPHUTMBI MPOTPAMM, COCTABISIONINX 33JaHHBIA TPO-
TPaMMHBIH MOJTYJIb.

2. Ha ocHOBe yTOYHEHHBIX W JOPaOOTAaHHBIX ANTOPUTMOB pa3paboTaTh CTPYKTYPHYIO CXEMy IpO-
TPaMMHOTO MPOTYKTAa.

3. PazpaboTath (QyHKIIMOHATIBHYIO CXEMY IMPOTPaMMHOTO MPOIYKTA.

4. Ocdopmuts pe3ynbrathl, uctonb3ys MS Office B BUiIe TEXHUIECKOTO TIPOCKTA.

5. Cnatpb # 3aUTUTE PaboTy.

Ilpaxmuueckasn paboma 4. Ucenonap3oBaHue 00bEKTHO-OPHEHTHPOBAHHOIO0 MPOTrpPaMMHPOBa-
Hus (OOII) nast co3nanusi KAYeCTBEHHOT0 MPOrPaMMHOI0 00eceyeHusl.

Lenvb pabompl: TIO3HAKOMHTHCS C IPUHIUIIAMHA 00BEKTHO-OPUEHTHPOBAHHOTO MPOTPAMMHUPOBAHUS B Cpe-
ne Delphi. Harmucats 1 0Taquth mporpaMmy JIMHEHHOTO aJITOPUTMa, B KOTOPOH MPUCYTCTBOBAIN OBl HEKO-
TOPBIE KPUTESPUU U IPUMHUTHBEI KAYECTBEHHOTO TIPOTPAMMHOTO O0CCIICUCHHSI.

Obuwue ceeoenus

Knacc — aOcTpakTHBIHM THTT JAHHBIX, BKITFOYAIOIIHI CBOHCTBA 00beKTa (1MoJs) U MeTo bl Kitacc mo3Bosis-
€T YIPOCTHTH MPOIECC MPOrPaMMHUPOBAHUS, TaK KaK YEJIOBEKY TPOIIE MPEICTABIATh 000 OOBEKT U3 pe-
TFHOCTH, 00JIaaloNMii HEKOTOPHIMU XapaKTePUCTUKaMHU (CBOWCTBAMH) M JCHCTBHUSIMH, KOTOPBIE MOXKET
COBepIIaTh OOBEKT WIIM KOTOPBIE MOYKHO COBEPILIATH HA/l HAM.

Krace — 1o Tumn manHbix. OOBEKT Kilacca — MepeMeHHas THITA «Kiiaccy. M3 ompenenieHus kiacca clieyer
niepBoe cBoicTBO OOIT —mHKancymsus. MHKancymaius JaHHbIX 03HAYAET, YTO OHHM SIBJISIFOTCS HE TI100ab-
HBIMH — JIOCTYITHBIMHU BCEH MporpaMMe, a JOKAIFHBIMU — JOCTYITHBIMH TOJIBKO MaJIOW ee JacTu. MHKarcy-
JISIIUST aBTOMATHYECKH TOJ[pa3yMeBaeT 3alluTy NaHHbBIX. [l 3TOro B CTpyKType class ucmomas3yeTcs cre-
nuduKaTOp paszzena private, cofepKaliuii JaHHBIC ¥ METOJBI, TOCTYITHBIE TOJBKO ISl CaMOTO Kiacca.
Ecnam mamnble M MeTONBI coaepikarcs B paszenie public, oHM TOCTYIHBI W3BHE Kiacca. Pasmen protected
COJICPXKUT JAHHBIC U METOIbI, IOCTYITHBIC U3 KJIACCA U JIFOOOTO €T0 POU3B00H020 KAACCA.

Unmeepuposannas cpeda pazpabomxu Delphi

Cpena Delphi BusyanpHO peann3yeTcs B BHAEC HECKOJIHKHX OJHOBPEMEHHO PACKPBITHIX Ha JKpaHe
MOHHTOpa OKOH. KondecTBo, pactosoxkeHue, pa3Mep U BHA OKOH MOXKET MEHSTHCS B 3aBUCHMOCTH OT
TEKYIIUX HYXJ, YTO 3HAYUTEIHHO MOBBIIIACT MPOU3BOUTEILHOCTL paboThl. [Ipu 3amycke Delphi MoxHO
YBUIETH Ha dKpaHe KapTUHKY (puc. 4.1).

I'nasHoe oxHoBcera MPUCYTCTBYET HA DKpaHe U MpeJHa3HAUEHO ISl YIIPaBIEeHHUS MPOIIECCOM CO3/Ia-
Husl iporpamMmbl. OCHOBHOE MEHIO COJICPXKUT BCE HEOOXOJUMBIE CPENCTBA I YIPABICHHS TTPOCKTOM.
[MukTorpamMmbl 00J€TYarOT TOCTYH K HAUOOJIee YacTo MPUMEHSIEMBIM KOMaH/IaM OCHOBHOTO MeHI0. Uepes
MEHIO KOMIIOHEHTOB OCYIIECTBJISIETCS AOCTYNl K HAOOpy CTaHIapTHBIX CEPBUCHBIX IMPOTPaMM CpEIb
Delphi, koTopble OMUCHIBAIOT HEKOTOPBIM BHU3YAIBHBIA 3JIEMEHT (KOMIIOHEHT), MTOMEIICHHBIN porpam-
MUCTOM B OKHO (popMbl. Kax/1bIii KOMITOHEHT UMEET OIPE/ICIICHHBII Ha0Op CBOWCTB (TTapaMeTpORB), KOTO-
pBIe TPOrPaMMHUCT MOXKET 3a7]aBaTh, HAIPUMEP IIBET, 3ar0JIOBOK OKHA, HA/IITUCh HAa KHOIKE, pa3Mep U THII
mipudra u ap.

OxHo uncnekmopa 006vexkmog(BhI3bIBACTCS CIIOMOIIBI0 KiaBuim F11) nmpeaHa3HaueHo 11 u3MeHe-
HUsI CBOHCTB BBIOpAaHHBIX KOMIIOHEHTOB M COCTOUT W3 IBYX cTpanul. Ctpanuna Properties(CBoiicTBa)
MpeHa3HAYCHA I M3MEHEHHUS HeOOXOMMMBIX CBOMCTB KOMITOHEHTa, cTpanuma Events (CoObITHS) — AJ1s
oTIpeIeNICHUs PEaKIMi KOMIIOHEHTa Ha TO WM WHOE COOBITHE (HampuMep, HaKaTHe ONpeeIeHHON Kia-
BUIIIY WM IIEITYOK MEIIIBIO TTO0 KHOTIKE).

OxHo hopmuimnpenctasisier coboit npoekT Windows—okHa nporpamMMbl. B 310 0kHO B mpoliecce Ha-
MTUCAHMSI TIPOTPaAMMBI TIOMEIAIOTCS HEOOXO0IMMBIE KOMITOHEHTHI. [Iprdem nipy BBITOTHEHUH TTPOTPAMMBI
MTOMEIICHHBIE KOMITOHSHTHI OyIyT UMETh TOT € BHJI, YTO U Ha dTaIre MPOCSKTUPOBaHUSI.

OKHO meKkcmanporpaMMBbl TIpeIHA3HAYCHO JJISi MIPOCMOTpPA, HAMUCAHHUS W KOPPEKTHPOBAaHUS TeK-
cta mnporpammbl. B cucreme Delphi wmcmonbsyercst si3bik mporpammupoBanus Object Pascal. Ipu
MIEPBOHAYANILHON 3arpy3Ke B OKHE TEKCTa MPOrPaMMbI HAXOIUTCS TEKCT, COMCPKAIIMA MUHUMAILHBINA
HA0OpP OMEepPaTOPOB ISl HOPMAIBHOTO (h)YHKIIMOHUPOBAHHS ITyCTON (opMbl B KauecTBe Windows-oKkHa.
[Ipu nomemeHH HEKOTOPOTO KOMIIOHEHTa B OKHO ()OPMBI TEKCT MPOTrPaMMBbl aBTOMATHUECKHU JIOTIOTHS-
€TCS OMUCAaHWEM HEOOXOAUMBIX JJIsi ero paboThl OMOMMOTEK CTaHIAPTHBIX TporpaMm (paszen uses) u
TUTIOB MIEPEMEHHBIX (paszen type).
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Puc. 4.1. BHennuii Bug oKkHa

[Mporpamma B cpene Delphi cocraBnsieTcss kak ommcaHUe aNTOPUTMOB, KOTOPBIE HEOOXOIUMO BBI-
TIOJTHUTb, €CIIM BO3HUKAET OMPEJISICHHOE COOBITHE, CBAI3aHHOE C (hOpMOIl (HampuMep, MISITYOK MBIIITH Ha
kHonke — coObiTe OnClick, cozmanue dopmel — OnCreate). s kaxxaoro oopadareiBaeMoro B hopme
COOBITHS C IOMOINBIO cTpaHuIlbl Events WHCIIEKTOpa 0OBEKTOB B TEKCTE MPOTPaMMbI OpTaHU3yeTCs MPO-
neaypa (procedure), B koTopoi 3anmuceiBaetcs Ha s3bike Object Pascal TpeOyembIii anropuTm.

[Nepexnrouenre Mexy OKHOM (OPMBI M1 OKHOM TEKCTa MPOTPaMMBl OCYIICCTBISICTCS C TTOMOIIBIO
kiapumu F12.

Menio u komanowl Delphi

Jiist Toro 94ToOBI BRIIATh KOMaHAy B cpejie Delphi, MOXKHO BOCIIONB30BaThCS TPEMSI OCHOBHBIMH CIIO-
cobamu:

®  C IIOMOIIBIO0 MEHIO;

e ¢ nomoirkio nojiocku SpeedBar (MHCTpyMEeHTaIBHOMN JIMHEHKN);

e ¢ nomornipio SpeedMenu (0HOTO U3 JIOKAIBHBIX MEHIO, KOTOPOE aKTUBU3UPYETCS MPH HAKATUU
MPaBOW KHOMKH MBIIIIN).

Menio File

Komanjpl Beimanaroniero MeHio File MOKHO HCIONB30BaTh il pabOThl KaK ¢ MPOEKTaMH, TaK W
(hatimamu UCXOMHOTO KOJI.

Kxomannawm, pabotaromumcnpoektamu, oTHOcATcs New, New Application, Open, Reopen, Save Pro-
ject As, Save All, Close All, Add to Project u Remove from Project. Cdaiinamuncxoanorokomapadora-
rotkoManabl New, New Form, New Data Module, Open, Reopen, Save As, Save, Close u Print. OcHOB-
HOW KoMaH0# sBisieTcs File/New, KOTOpPYyI0 MOXKHO UCHOIB30BaTh IS BBI30Ba HKCIEPTOB, JUIsl HAvaja
PpaboThI C HOBBIM MPUIIOKCHUEM, HACIIEIOBaHHUS ()OPMBI U3 YXKe CyIIECTBYIOmEeH U T.1. JJi1 TOro 4To0sI
OTKPBITh MPOCKT WM (ail KCXOHOTO KOJa, ¢ KOTOPBIMH BBl pabOTay MOCICTHUN pa3, MCIONb3yHTe
komanzy File/Reopen.

Menio Edit

CrannaptHbie BO3MOXXHOCTH MeHI0 Edit mpUMEHHMBI Kak K TEKCTY, TaK M K KOMIIOHEHTaM (DOPMBI.
MOHO KOTIUPOBATh U BCTABIATH TOT WIIM MHOM TEKCT B PEJAKTOPE, KOMMPOBATh U BCTABISATH KOMIIOHEH-
THI B OJTHOU (hopme wiu u3 otHOM (popMbl B qpyTyio. Takke MOKHO KOMMPOBATH U BCTABIATH KOMITOHCH-
TBI B IPYTO€ TPYIIOBOE OKHO TOH ke (POpMbI, HApUMEp B MaHelb WK OJIOK TPYIIIBI; KOHMPOBATH KOM-
MMOHEHTHI U3 (POPMBI B penakTop, 1 Haobopot. Delphi momeriiaeT koMIoHeHTHI B Oydep oOMeHa, peodpa-
3ys UX B TEKCTOBOE OMHCaHWe. MOXHO COOTBETCTBYIOIIMM 00Pa30oM OTPENAKTUPOBAThH 3TOT TEKCT, a 3a-
TEM BCTaBUTH €ro o0paTHO B ()OpMy B BHJE HOBOTO KOMIOHEHTa. MOXHO BBIOpPAaTh HECKOJIBKO KOMITO-
HEHTOB U CKOMUPOBATh WX KaK B APYTYIO (OPMY, TaK U B TEKCTOBBIH PEJAKTOP. DTO MOXKET MPHUTOTUTHCS,
KOT'JIa BaM TpUACTCS padoTaTh C PSAAOM CXOXKHUX KOMIIOHEHTOB. BBl CMOXKETE CKOMMPOBATH OJJUH KOMIIO-
HEHT B PEIaKTOP, PA3MHOXKHTH €T0 HY»KHOE YHCIIO pa3, a 3aTeM BCTaBUTh Ha3aJl B (hOpMY LEIYIO TPYIIITY.

Memnio Search

Ecnu BBl BEIOCpeTe KOMaHay Incremental Search, To BMecTo TOro 4To0BI IOKa3aTh AUATIOIOBOE OKHO,
rae BBoauTcs oOpaser mis moucka, Delphi mepexomut B penaktop. Korna Bl BBeneTe nepByro OyKBY,
peIaKTop MepehaeT K IEPBOMY CIIOBY, KOTOpOE HAaUMHAETCS ¢ 3TOM OYykBEI. IIpomoimkaiite Habop OYKB H,
Kypcop OyJeT TociieZioBaTeIbHO MEPEXOAUTh K CIOBaM, B Hadaje KOTOPBIX OyIyT CTOSITh BBEJICHHBIE
CHUMBOJIBL. DTa KOMaH/Ia o4eHb 3¢ ()eKTUBHA U upe3BbIuaiiHo ObicTpa. Komanma Browse Symbol BEI3biBa-
et Object Browser — HHCTpyMEHT, KOTOPbI MOYKHO HCIIOIB30BaTh JUIsI TIPOCMOTpa MHOTHX JIeTajlel Mpu HC-
CIICZIOBAHUH OTKOMITMITMPOBAHHOMN TIPOTPaMMBL.
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Memnio View

BonpmmHCTBO KOMaHI MeHIO View MPUMEHSIOTCS JIi OTOOpaKeHUs KaKOro—JMOO OKHA CPEe[IbI
Delphi, nampumep Project Manager, Breakpoints List wim Components List. OTi 0kHa HE CBSI3aHBI IPYT
¢ apyrom. Komanna Toggle Form/Unit ucnosis3yercs ajis nepexofa oT GopMbl, HaJl KOTOPOi Bbl pabo-
TaeTe, K €e UCXOAHOMY Koxay, U oopaTHo. Komanmga New edit window co3gaer myOnuKaT OKHA peIaKkTH-
poBaHus U ero coaepskumoro. B Delphi 310 enuHCTBeHHBIH cIoco0 MPOCMOTPETH [Ba (aiiia pAaoM Apyr
C APYroM, MOCKOJIBKY PEeJaKTOp IS T0Ka3a HECKOJIBKUX 3arpyKeHHbIX (paiioB ncmoms3yeT apibikd. 11o-
cie nTy0nupoBaHHsS OKHA PEIAaKTUPOBAHUS MOTYT COJIEpKaTh pasHble Qaitnbl. [locnennue aBe KOMaHIbI
MeHI0 View MOXXHO HCIOJNIb30BaTh YIS yIAICHUS ¢ dKpaHa moyiocku SpeedBar u mamutpsr Components,
X0Ts 1pH 3ToM cpena Delphi craHoBuTCs MeHee ymoOHee /i monb3oBarenst. Komanaa Build All 3actas-
nsiet Delphi oTkoMIMIIMpoBaTh KaXIblii UCXOMHBIN (haiiin MpoekTa, Maxke eClId MOCie MOCIeIHEH TpaHC-
JISIUY OH He ObLT M3MeHEH. J[J1s MpoBepKYU HAIMMCAHHOTO Ko/1a 03 CO3/IaHus MPOTrPaMMbI MOXKHO UCTIONb-
3oBath komaHay Syntax Check. Komanna Information maetr HekoTopble MOAPOOHOCTH O MOCICAHEH BbI-
MOJTHEHHOH TpaHcisimun. Komanma Options mpuMeEHSETCs I YCTAHOBKHM OTITME IIPOEKTA: OIIIHKA KOM-
MWIATOPA U PEAAKTOPA CBS3CH, ONMIUN 00BEKTA MPIIIOKEHUS U T.JI.

Memnio Run

Menro Run moxHo Ha3Bath Debug (oTmamgka), Tak Kak OOJBITHHCTBO KOMaH B HEM OTHOCHTCS K OT-
najike, BKitoyas camy komanay Run. [Iporpamma, 3amyckaemast BHyTpH cpebl Delphi, BeImonHseTCs B e
WHTETPUPOBAHHOM OTJIaJ4uKe (€CITM HEe OTKIFOYEHA COOTBETCTBYIOMIas omius). [ist ObicTporo 3amycka
MIPUIIOKEHUS UCTONb3yeTcs kKinaBumra F9. OcTanpHpie KOMaHIbl IPAMEHAIOTCSA B MPOIECCe OTIAIKH IS
MIOIIIAaTOBOTO BBIMTOTHEHHS MMPOTPAMMBI, YCTAHOBKH TOYEK MPEpPBIBAHUSA, IPOCMOTPA 3HAYCHHUH MEepeMEeH-
HBIX ¥ OOBEKTOB H T.II.

Memnio Component

Komanasr merto Component MO’KHO MCTIOIB30BATh ISl HANIMICAHNS KOMIIOHEHTOB, JO0OABIEHUS UX B
OuOIMoTEKY, a TakXKe AJ1s1 KOHPUTYPUPOBaHUSI OMOIMOTEKH WK TaJTUTPBl KOMIIOHEHTOB.

Mento Tools

Menro Tools colepHUT CUCOK HECKONBKHX BHEIIHUX MPOTPaMM U MHCTPYMEHTAIBHBIX CPEJICTB.
Komanpna Tools mo3BosisieT CKOH(PUTYpUPOBAThH 3TO BhIMAIAIONIEe MEHIO U JOOABUTH B HETO HOBBIC BHEIII-
Hue cpeactBa. Mento Tools Taxke BKIFOYaeT KOMaHY JUIsl HACTPORHKU pero3uTopus u komanay Options,
KOTOpasi KOHQUTYpHUPYET BCIo cpeny pa3paborku Delphi.

Paboma ¢ popmamu

[IpoexTupoBanune hopm — spo BU3yanbHOU paspabotku B cpeae Delphi. Kaxnpiii momemaemslii B
(hopMy KOMIIOHEHT WM JII00O€ 3aJaBacMOc CBOMCTBO coxpaHseTcs B (aiije, omuceiBamomeM (GopMmy
(DFM—aiin), a Tak:ke OKa3bIBaeT HEKOTOPOE BIMSHUC HA MCXOIHBIN TEKCT, CBA3aHHBIN ¢ hopmoit (PAS—
(hatin). MoKHO HayaTh HOBBIN IyCTOM MPOEKT, CO3/IaB MYCTY (OpPMY WM Ha4yaTh C CYIICCTBYOIICH
(hopMEBI (MCTIONB3Ys PA3IMYHBIE TOCTYITHBIC MA0JO0HKI), MU J00aBUThH B MPOEKT HOBbIC (hopMbl. [IpoekT
(TprITo’keHIE) MOYKET UMETh JTF000€ YUCIIO (hOPM.

[Ipu pabote ¢ dhopmoit MOXKHO 00padaTHIBaTh €€ CBOMCTBA, CBOWCTBA OJHOTO M3 €¢ KOMIIOHCHTOB
WJIH HECKOJBKUX KOMIIOHEHTOB OJTHOBpEMEHHO. )ik TOro 4TOOBI BEIOpaTh JOPMY MIIM KOMIIOHEHT, MOXK-
HO TIPOCTO MIEIKHYTH IT0 HEMY MBITIIBIO MIIH BOCTIONB30BaThes Object Selector (koMOMHUPOBAHHBINA CITH-
cok B Object Inspector), rme Bcerma oToOpakeHsI UMS U THI BEIOpaHHOTO djeMeHTa. s BeIOOpa He-
CKOJIBKMX KOMIIOHEHTOB MOXKHO HJTM HaKaTh Kiapuiry Shift v menkats mo KOMIIOHEHTaM JICBOH KHOIKON
MBILIH, WK OTOYKCHPOBaTh B GOpMe paMKy BbIOOpa.

SpeedMenu (GopMbI cOllEpKHUT PsII TOIE3HBIX KOMaHA. JIJisT U3MEHEHUs] OTHOCUTEIBHOTO PaCIiolio-
JKEHUSI KOMIIOHEHTOB OJIHOTO BHJIa MOYKHO HCIIOJIb30BaTh KoMaHbl Bring To Front u Send To Back. Ko-
Mmanuoi Revert To Inherited Mo>kxHO BOCTIONB30BaThCS, YTOOBI B YHACIEAOBAHHOW (hOpME YCTAHOBUTH TE
3HAYCHHS CBOMCTB BEIOPAHHOTO KOMITOHEHTA, KOTOPBIe OBUTH Y HUX B pOAMUTENLCKOH hopme. Ilpu BBIOO-
pe cpa3y HeCKONBKUX KOMIIOHEHTOB BbI MOXKETE BBIPOBHATH UX WJIM U3MEHUTH HX Pa3MEpHI.

C momoripio SpeedMenu MOXHO Tak)Ke OTKPHITH J[BA JHAJIOTOBBIX OKHA, B KOTOPBIX YCTaHABIMBACT-
s TIOPSIIOK 00X0/1a BU3YabHBIX YIPABISIONINX JIEMEHTOB U MOPSIOK CO3MaHMs HEBU3YAIBHBIX YIIPaB-
msronux anmeMenToB. Komanna Add To Repository mo0aBisieT TeKyIiyo GopMy B CIIUCOK (OPM, TOCTYII-
HBIX JIJISl KCTIOJIB30BaHUS B IPYTUX MPOEKTaX.

JJis yCTaHOBKH TOJ0XKEHHS KOMIIOHEHTa KPOME MPUMEHEHHS MBIIITH CYIIECTBYIOT €IIe J[Ba CIIoco0a:

e yCTaHOBKA 3HaYCHMH 11 cBoMcTB Top m Left;

® JCTIOJIL30BaHME KIIABHII Kypcopa Ipu HaxkaTou kiapwmine Ctrl.

Meton Ctrl+knaBuiiia kypcopa 0COOEHHO YA0OCH IMPU TOHKOW MOACTPOMKE IOJOXKCHHS dJIEMCHTA.
TouHO Tarkke, HA)KMMasi KJIABHIIM Kypcopa INpH Haxaroil kimaBuine Shift, MOXXHO TOJCTPOUTH pa3mep
KOMIIOHCHTA.
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Hanumpa xomnonenmos

st Toro 4yToOBI 100aBUTH B TEKYILYIO (DOpMY HOBBIM KOMIIOHEHT, MOKHO HICIKHYTh Ha OZHOH U3
crpanun naautpel Components, a 3aTeM METKHYTh B popMme, 9TOOBI TOMECTUTH HOBBIH »11eMeHT. [Ipnuem
B opmMe MOXKHO min OyKCHpOBATh MBIIIb C HAXKATOW JICBOI KHOIIKOM, YTOOBI YCTAaHOBUTH Cpa3y M pas-
Mep, U MOJIOKEHNE KOMIIOHEHTA, WM IPOCTO MIENKHYTh OIWH pa3, mo3Boisis Delphi ycranoButs pasmep
0 YMOJTYaHHIO.

Kaxxnas cTpaHnIa majuTpsl COAEPKUT KOMIOHEHTHI, KOTOPhIe 0003HAYECHBI MUKTOTPaMMaMH B UMe-
HaMH, MOSBIIIOUIMMUCS B BUJE TIOACKA3KH. DTH MUMEHA SIBISIOTCS OQHULIMAIBHBIME Ha3BaHUAMH KOMIIO-
HEHTOB. B eHiCTBUTEIEHOCTH 3TO Ha3BaHUS KJIACCOB, ONMHMCHIBAIONINX KOMIIOHEHTHI Oe3 mepBoi OykBbI T
(mampumep, ecnu Kiace HaswsiBaeTcs Tbutton, ums Oymer Button). Eciim Heo6XoauMo moMecTuTs B hopmy
HECKOJBKO KOMIIOHEHTOB OJHOTO M TOTO K€ BHIA, TO MPH BHIOOpE KOMIIOHEHTA LIETYKOM B HalUTpe
yIaepKuBaiiTe HakaToll kinaBumry Shift. 3atem npu xaxkgom menuke B gopme Delphi Oyner BctaBisTh
HOBBIH KOMIIOHEHT BBIOpaHHOTO BHAa. UTOOBI OCTAHOBHTH 3Ty OIEpANHIO, MPOCTO MICIKHHUTE 1O CTaH-
JapTHOMY CeJIeKTOpY (ITUKTOTpaMMa CTPENIKH) cieBa oT manutpbl Components.

Cmpyxmypa npoepamm Delphi

IIporpamma B Delphi cocrout u3 ¢aiina npoexra (daiin ¢ pacmupenueMm .dph),0qHOTO MM He-
CKOJIBKUX (pailyloB HCXOMHOI0 TeKcTa (C paciIdpeHueM .pas),(pailyioB ¢ onucaHueM OKoH (GopMsl (¢ pac-
mmpenueM .dfm).

B ¢aiine mpoexTanaxonutcs HHGpOpMAHS 0 MOAYJNAX, COCTABISAIOINX JaHHBIA MpoekT. Daiii mpo-
€KTa aBTOMAaTHYECKH CO3MaeTcs U penakTupyercs cpenoi Delphi u He npeanaszHa4yeH Ui pelakTHpOBa-
HUS.

Daiin ucxo0Ho2o mexcma — nporpaMMublii Moaynb (Unit), mpeqHa3sHaYSHHBINA IS pa3MeIIeH sl TeK-
CTOB mporpamm. B stom ¢aitie mporpaMMHCT pa3MemaeT TeKCT MPOrpaMMbl, HAIIMCAHHBIA Ha SI3BIKE
PASCAL.

B paznene oObsBIeHHI ONMCHIBAIOTCS TUIIBI, IEPEMEHHBIE, 3aTOJIOBKHU MpoLenyp U QyHKIUHU, KOTO-
pple MOTYT OBITH HCIOJIB30BaHBl JPYTUMH MOXYJSIMH 4Ye€pe3 OINepaTopoB MOAKIIOYCHUS OHOIMOTEK
(Uses). B paznene peaymzariiyl pacroiaraloTcs Teja mponeayp ¥ GyHKITUH, OMMUCAaHHBIX B pa3jiesie 00b-
SIBIICHUH, a TaK)Ke THUITBI IEPEMEHHBIX, MPOLENYPHl U PYHKLUH, KOTOpbIe OyayT GyHKIMOHUPOBATH TOJIb-
KO B Ipejenax JaHHOTO MOAYJs. Pazaen mHMLIManu3auy UCHOib3yeTcs peako. Moayils UMEET Cleayro-

LIyI0 CTPYKTYpY:

unitUnitl;

interface

// Pa3nen oObsBICHAI

implementation

// Paznen peanuzanuu

begin

// Pa3nen MHUIAATN3anUH

end.

Ipu xomnmsauu nporpammel Delphi cozmaeT (aiin ¢ pacmupenueM .dcu, comepikaiuii pe3yabTar
HepeBo/ia B MAIIMHHBIE KOJBI COAEPKUMOTo (hailyioB ¢ pacmmpeHueM .pas U .dfin. KoMmoHoBIIMK 1ipe-
o0pasyeT Qaiinsl ¢ paciupeHneM .dcuB enUHBIN 3arpy)aeMblid Qaiin ¢ pacmmpenueM .exe. B gaiinax,
UMEIOIIUX pacliupenue .~df, .~dp, .~pa, XpaHsaTcs pe3epBHbIC KONUH (aiiyoB ¢ 00pa3oM HOpMBI, TPOEK-
Ta U UCXOJIHOTO TEKCTa COOTBETCTBEHHO.

Ipumep nanucanusa npo2pammel IUHEUHO20 AN20PUMMA

3agaHue: COCTaBUTh IPOrpaMMy BBIYHMCIICHUS AT 3aJaHHBIX 3HAUYEHHH X, V, Z apu(METUIECKOTO BbI-

PasKeHHUS:
u=tg*(x+y)—e  -cosx’ +sinz’
Hacmpotixa ¢hopmot

[Tycrast dopma B mpaBoM BepxHEM YTy UMEET KHONKHU YIpaBlIeHHs], KOTOpbIC NPeAHA3HAYCHBI JUIS
CBEpPTHIBaHUS (POPMBI B IIUKTOTPAMMY =l pa3BopaunBaHusl POPMBI Ha BECh IKPaH Ef Y BO3BPALICHUS K
HCXOJITHOMY pasMepy Bly nns 3aKPBITHS HOPMBI X|. C nomompio MBIIIIH, «33aXBaThIBasH» OAHY U3 KPOMOK
(OpMBI MK BBIACIEHHYIO CTPOKY 3arojOBKa, OTPEryJIUpYHTE Hy)KHBIE pa3Mepsl (JOPMBI U €€ MOJ0KCHNE
Ha dKpaHe (puc. 4.2).

Hogas ¢popma nmeet onuHakoBeie M (Name) u 3aronoBok (Caption) — FORMI1. Nms gopmer me-
HSITh HE PEKOMEH/IYeTCsl, TaK KaK OHO COAEP)KUTCS B TEKCTE IPOrPaMMBI.

Hzmenenue sazonoexa gpopmol
Jnist i3MEHEeHHs 3ar0JI0OBKa BBI3OBUTE OKHO MHCIEeKTopa 00bekToB (F11) u menkHuTe KHOMKOW MBI-
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mm Ha opme. B hopme nHCTIekTOpa 0OBEKTOB HAAUTE U MIETKHUTE MBIIIbIO Ha Properties — Caption . B
BBIJICIIEHHOM OKHe Habepute «JIpad 1».

BbinonHWTL

Puc.4.2. Buenrauii BU1 GOpMBI
Pazmewenue cmpoxu 6sooa (TEdit)
Ecnu HEoOXx0mMMo BBECTH U3 OPMBI B IPOrpaMMy HITH BBEIBECTH Ha (hOpMy UHPOPMAIIHIIO, KOTOPAas
BMEIIAeTCAd B OJHY CTPOKY, HCIIONB3YIOT OKHO OJHOCTPOYHOTO PENaKTopa TEKCTa, MPEACTaBISIEMOTO
komroHeHToM TEdit. B manHO# mporpaMMe ¢ MOMOIIBI0 OJHOCTPOYHOTO peaakTopa OyayT BBOIUTHCS
NepeMeHHBIE X, , z Thna extended nnn integer.

Bribepute B MeHto kommoneHTOB Standard mnmKTOrpammy [abT , UTICIKHUTE MBIIIBI0 B TOM MECTE
(opMbl, TIIe BBl XOTUTE €€ MOCTaBUTh. BeraBbTe Tpu kommoHeHTa TEdit B Gdopmy. 3axBaThiBasi WX MbI-
IIbI0, OTPETYIUPYHTE pa3Mepbl OKOH U WX monoxeHne. OOpaTUTe BHUMaHUE Ha TO, YTO B TEKCTE MPO-
rpaMMBI TTOSBUJINCH TPH HOBBIX OXHOTHIMHBIX mepeMeHHBIX Editl, Edit2, Edit3. B xaxmoi u3 3THX 1e-
pPEMEHHBIX C paciupenueM .Text OymeT comepkaTbesi CTpOKa CHMBOJIOB (THIT String) ¥ oToOpakaThCs B
cOOTBeTCTBYIOIIEM OKkHe Edit.

Tak kak yuCIIEHHBIC 3HAYCHUS IEPEMEHHBIX X, ), Z HIMCIOT JCHCTBUTEIBHEIN TUI ASTIPeoOpa3oBaHUs
CTPOKOBOM 3allKCH 4Mcia, Haxoxsmierocss B nepemennoi Edit.Text, B melcTBUTEIbHOE, UCIOIB3YETCS
cranpaptHas pyHkius X:=StrToFloat(Edit]l.Text).

Ecnu ucxonHble AaHHBIE UMEIOT MEJIOYUCIICHHBIA THII, HAIPUMEpP integer, TO HCIOJb3YEeTCsI CTaH-
naptHas ¢pyukmus X:=StrTolnt(Editl.Text).

[Ipu 5TOM B 3amMCcH YUClIa HE TOJDKHO OBITH MPOOEIOB, a AEHCTBUTEIHHOE YHCIIO THILIETCS C Jecs-
TUYHOU 3amsITOM.

C TOMOIIBI0 WHCHEKTOpa OOBEKTOB yCTAHOBHUTE IIPUPT U pa3Mep CHMBOJIOB, OTOOpaKAEMBIX B
crpoke Edit (cBoiicTBo Font).

Pazmewenue naonuceii (TLabel)
Ha ¢opme umMeroTcs 4eThipe MOsSICHUTENbHBIC HamucH. J1Jiss HaHeCeHUsT TaKUX HaJUCel Ha Gopmy

ucrnosb3yercs komnoneHT TLabel. Beioepute B MeHI0 koMmoHeHTOB Standard mukTorpaMmy A , IIIETTKHA-
Te Ha Hell MbIIbio. [ociie 3Toro B Hy’)KHOM MecTe (DOpMBI IISITKHUTE MEIIIBI0, TOSBUTCS Haamuch Labell.
Ilponpenaiite 3T0 Anig yeTbipex Hagmuced. g Kaxmod HaAOHMCH, IIEIKHYB Ha HEH  MbI-
IBI0,0TPETYIUPYUTE pa3Mep U, U3MEHUB CBOMCTBO Caption WHCIIEKTOpa 00BEKTOB, BBEIUTE CTPOKY, Ha-
npumep "BBeaute 3HaueHue X:", a Takxke BEIOEpUTE pa3Mep CUMBOJIOB (cBoiicTBa Font).

OOpaTtuTe BHUMaHUE Ha TO, YTO B TEKCTE MPOrPaMMbl aBTOMATHYECKH MOSBUIMCH YETHIPE HOBBIX TIC-
pemennbix tuma .TLabel. B HUX XpaHsTCs MOsSCHUTENBHBIE CTPOKH, KOTOPBIE MOXKHO M3MEHSTH B TPO-
1ecce paboThI MTPOTPAMMEL.

Pazmewenue mrococmpounozo okna evisooa (TMemo)
Jyis BBIBO/IA PE3ybTATOB PabOTHI MPOrpaMMBbl OOBIYHO HCIIONB3YETCSI TEKCTOBOE OKHO, KOTOPOE TPE/I-

craBnieHo koMnoHeHToM (TMemo). Bribepute B MEHIO KOMIOHEHTOB MHUKTOTPAMMY U TIOMECTHTE
komroHeHT TMemo Ha ¢opmy. C MOMOIIBIO MBI OTPETYIUPYHTE €ro pasMephbl U MECTOIOJIOKCHHUE.
[locne ycTtaHoBKM ¢ MOMOIIBIO0 HHCTIEKTOpa cBoiicTBa ScrollBars — SSBoth B okHe mosBATCS BepTUKAb-
Has ¥ TOPU30HTAIbHAS MTOJIOCH! POKPYTKHU.

B Texcre nmporpammel osiBuTCs nepemenHas Memol turma TMemo. Madopmanms, koTopast oToOpa-
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JKAeTCsl MIOCTPOYHO B OKHO THma TMemo, HaxomuTcs B MaccuBe cTpok Memol.Lines. Kaxmas crpoka
uMeeT Tun String,

JJis uucTKU OKHa ucnojib3yercs meron Memol.Clear. [l Toro 4roObl 700aBUTh HOBYIO CTPOKY B
OKHO, Hcnojb3yercs Mmeroag Memol.Lines.Add (nepemennast tTuna String).

Ecnu HY»XKHO BBIBECTH YHUCIIO, HAXOSAIICECS B TIEPEMEHHON JEUCTBUTEILHOTO WM LEJIO0r0 THIA, TO
€ro HaJo MpeaBapUTEIIEHO IPeodpa3oBaTh K THUIY String W mo0aBuTh B MaccuB Memol.Lines. Hampu-
Mep, ecu mepeMmenHas u:=100 memoro tuma, To Mmetog Memol.Line.Add cienmaeT 3T0 1 B OKHE TIOSIBUT-
cs cTpoka «3Hauenue u=100». Ecnu nepemennas u:=-256,38666 neicTBUTENBHOIO THIA, TO IPH UCIIOJIb-
3oBaHuu Metoaa Menol.Lines.Add('3nauenne u='+ FloatToStrF(u.ffFixed,8,2)) Oyner BriBeneHa cTpoka
«3HaueHue u= —256.39». Ilpu 3TOM MO BCE YUCIIO OTBOIUTCS BOCEMb ITO3HIIHIMA, U3 KOTOPHIX IBE TO3H-
IIUY 3aHUMAET €T0 IPOOHAasl YacTh.

Ecnu gncno crpok B maccuBe Memol mpeBwimacT pa3Mep OKHa, TO JJIS MPOCMOTPa BCEX CTPOK HC-
MOJIB3YETCST BEPTUKAJIbHAS IMOJIoca MPOKpYTKU. Ecim mamuHa cTtpokn Memol mpeBOCXOIUT KOJIWYECTBO
CHMBOJIOB B CTPOKE OKHA, TO B OKHE 0TOOpa)kaeTcsl TOIBKO HAYano CTPOKH. J[J1s mpocMoTpa Beel CTPOKU
UCTIOTB3yETCS TOPU3OHTANIBHAS TI0JI0Ca IPOKPYTKHU.

Hanucanue npoepammot 0bpabomxu cobvimust nascamus knonku(ButtonClick)

IMomecTruTe Ha GopMy KHOITKY, KOTOpasi OMHChIBaeTCcs KoMmroneHToM TButton, i gero Beibepem B

MEHIO KOMITOHEHTOB Standard mukTorpammy 98 C nomompio WHCTIEKTOpa 00BEKTOB U3MEHHUTE 3arojo-
BOK (Caption) — Buttonl Ha croBo «BBIIOTHUTE» WM IPYroe Mo BauieMy kenaHuio. OTperyiupyire no-
JIO’)KEHHUE U pa3Mep KHOMKH.

Ilocne sToro nBa pasa ILENKHUTE MBIIIBIO HAa KHOIKE, IOSBUTCA TEKCT IIPOTPAMMBI, JOIIOIHEH-
HOW  3aroJIOBKOM  Tpoueaypbl  oOpaboTunka coObITHa — Haxkatua kHomku  (Procedure
TForm1.ButtonClick(Sender : TObject);).

HaGepuTte TeKCT 3T0i mporie Ay psl, IPUBEACHHBIN B IPUMEpE.

3anyck u paboma c npoecpammotl
3amycTUTh NMPOTrpaMMy MOXHO, HakaB Run B rmaBHoMm meHro Run, mnu xmasumy F9, wnm mukro-

rpammy . IIpu 3TOM IPOUCXOIUT TPAHCIALMS U, €CIIM HET OIIMOOK, KOMIIOHOBKA ITPOTPaMMBbl M CO37a-
HHE eJMHOTO 3arpyxaemMoro (aina c pacmupenueM .exe. Ha skpane nosiBisieTcs akTuBHas Gopma mpo-
IpaMMBl.

PaboTa ¢ mporpamMMoii MPOMCXOAUT CIEAYIOMKM 00pazoM. HaxkMuTe (IIENKHHUTE MBIIBI0) KHOIKY
«BoemonauTb». B okHe Memol nosiBuTcs pe3ynbraT. MI3MeHuTe HCXOAHBIE 3HAUEHUS X, Y, z B OKHax Edit
U CHOBA HA)KMUTE KHOIIKY «BBIITOTHUTE)» — MOSIBSITCS. HOBBIE PE3yJIbTAaThl. 3aBEPLIMTh pabOTy NPOrpaMMbl
MOJKHO HakaB B IJTaBHOM MEHIO Run wiun kHomky {}Ha Gopme.

TexkcTnporpaMmsi:

unit tema1;

interface

uses

Windows, Messages. SysUltils, 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, @, b, ¢, u: extended;

begin
x:=StrToFloat(Edit1.Text); /I CunTbiBaeTcsA3Ha4YeHne X
Memo1.Lines.Add('X = "+Edit1.Text); /I BeiBog, X BokHO Memo1
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y:=StrToFloat(Edit2.Text); /I CuntbiBaeTcs 3HadeHne Y

Memo1.Lines.Add('Y = "+Edit2.Text); /I BeiBog Y BokHO Memo1
z:=StrToFloat(Edit3.Text); /I CuTtbiBaeTcs 3HaveHve Z
Memo1.Lines.Add('Z = "+Edit3.Text); /I BbiBOA, Z BOKkHO Memo1

/] BbluncnsieM apnMeTM4ecKkoe BbipaXeHne
a:=Sqr(Sin(x+y)/Cos(x+y));

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

u:=a-b*c;

/| BbiBoAMM pe3ynbTaT B 0kHO Memo1
Memo1.Lines.Add('Pe3synbTaTt U = '+FloatToStrF(u,ffFixed,8,3));
end;
end.

Hnousudyanvhule 3a0anus

Hmwxe npuBenensr 15 BapmanToB 3amad. [lo ykazaHWio mpemnomaBaTeiisi BRIOEPHTE CBOC WHIUBHITY-
aNbHOE 33/1aHue. Y TOUYHUTE YCJIOBHE 3aJaHWsl, KOJIMYECTBO, HAUMCHOBAaHUE, TUIBI HCXOJHBIX JIaH-
HBIX. B COOTBETCTBHHM ¢ 3THUM YCTaHOBHTE KOJMYeCTBO OKOH Edit, TekcThl 3aroioBkoB Ha ¢op-
Me, pasMepsl MPUPTOB, & TAKKE THITHI IEPEMEHHBIX U (YHKIIUU MpeoOpa3oBaHus IPH BBOJIE U BBHIBOJIE
pe3ynbraToB. C MOMOIIBI0 WHCIIEKTOpa 00BEKTOB M3MEHUTE IBET (HOPMBI, MPUPT BHIBOJAUMBIX CHMBO-
JIOB.

1. Haiitu cymmy 1iudp 3alaHHOTO YETHIPEX3HAYHOTO YHUCIIA.

2. OnpesenuTh YHUCII0, MOTYYEHHOE B 00paTHOM MOPsIIKe UGP 3aJJaHHOTO TPEX3HAYHOTO YHCIIA.

3. BeiBectu Ha skpad 1 wiu 0B 3aBHCHMOCTH OT TOTO, PaBHA JI CyMMa JIBYX TIEPBBIX ITU(P 3aJaHHO-
T'0 YETHIPEX3HAYHOTO YUCIIA CYMME JIBYX €r0 MOCIEIHUX IUdp.

4. BeiBectu Ha dkpaH lunn OB 3aBUCHMOCTH OT TOTO, paBeH JIM KBaJpaT TPEX3HAYHOrO YHcia KyOy
CYMMBEI u(p 3TOTO YuCIa.

5. BriBectu Ha 3kpaH lunu OB 3aBUCUMOCTH OT TOTO, €CTh JIM CPEIU MEPBHIX IUQPP APOOHOM YacTH
3aJIJaHHOTO MOJIOXKHUTEILHOTO BEIECTBEHHOTO YUCIIa OTpeieieHHast udpa.

6. BeiBectn Ha dkpan 1 wnu OB 3aBUCHMOCTH OT TOTO, €CTh JIH Cpea NU(P TPEX3HAYHOTO YHCIIA
OJIMHAKOBBIC.

7. IlpucBoUTh TENION MepeMEHHONW k TPEThIO OT KOHIA NMU(PY B 3aIUCH TOJIOKUTEIHHOTO IIEJIOTO
YHCcIa .

8. IlpucBouTh 1ENIOH mepeMeHHOU & mepByr0 mHGPY M3 APOOHON YacTH MOJIOKUTENBHOTO BEIIECT-
BEHHOTO YHCIIA.

9. llenoti nepeMeHHOMH S IPUCBOUTH CYMMY (P TPEX3HAYHOTO LIEJIOr0 Yucia k.

10. Unet k—s cexynaa cyrok. OnpeaenuTs, CKOIBKO MOJHBIX 4acoB (/1) M MOJTHBIX MHUHYT (1) MpPO-
IIJIO K ?TOMY MOMEHTY.

11. Onpenenuts f — yrox (B Tpamycax) MEKIy ITOJIOKEHHEM YacOBOW CTPETKH B Ha4daJle CYyTOK U €¢
MTOJIOKEHUEM B /1 —4acoB, m — MAHYT U s — cekyHT (0< H<11, 0<m, s<59).

12. OnpenenuTh 4 — MOTHOE KOJIHYECTBO YaCOB U /71 — TOJTHOE KOJIWYECTBO MHUHYT, MPOIICAIINX OT
Havajga CyTOK JI0 TOrO MOMEHTa (B TEPBOW MOJOBHUHE JHS), KOT/Ia YacoBasl CTpEJiKa MOBEpHYJIach Ha f
rpaxycoB (0< <360, f— sewgecmsennoe uucio).

13. Tlyctb k — nenoe ot 1 mgo 365. IlpucBouts 11emoi nepeMeHHol n 3Hayenue 1,2,3,...,6 win 7 B 3a-
BUCHMOCTU OT TOTO, HAa KaKOH JieHb Helelu (IOHENEeNbHUK, BTOPHHK, ..., CyO0OOTa MM BOCKPECEHbHE)
MIPUXOJUTCS k- J€Hb HEBUCOKOCHOTO ro/la, B KOTOpOM | SHBaps — MOHEIENbHUK.

14. TlomeHATH MECTaMU 3HAYEHHUS IIENBIX MEPEMEHHBIX X M Y, HE HCIIONb3Ys OTOIHUTEIbHBIE TTepe-
MEHHBIEC.

15. BeiBectn Ha 3kpaH 1 wnm OB 3aBHCHMOCTH OT TOTO, UMEIOT TPU 3aJlaHHBIX YHCIAa OJMHAKOBYIO
YETHOCTH WJTU HET.

Ipaxmuueckast paboma 5. Ucnojib30BaHHe BU3YAJTbHbIX KOMIOHEHT JJIsl CO3JaHUS KayecT-

BEHHBIX MPOrpamMm

Ienv pabomel: HAYYUTHCS TONB30BATHCS MPOCTEHIIMME KOMIIOHEHTAMHU OPTraHU3aIlliH MEePeKITIoYe-
uuit (TCheckBox, TRadioGroup).

Obuwue ceedenus

Onepamoput if u case sizvixa Ilackanw

JI7ist mporpaMMHPOBaHsI Pa3BETBISIFOIMUXCS allTOPUTMOB B si3bIke Pascal MCIonb3yroTes crienuanb-
HBIE TIEpeMeHHbIe THTa boolean, KOTOpbIe MOTYT NMPUHUMATH TOJBKO JIBa 3HaueHUs — true u false (xa,
HeT), a Takke omeparopsl if u case. Onepatop if MpoBepsAET pe3yabTAT JOTUUCCKOTO BBIPAKCHUS, WU
3HAYCHHE MEPEMEHHO THa boolean, 1 OpraHU3yeT pa3BETBICHUE BRIYUCICHHUI.

Hamnpumep, ecnu bl: boolean, x,y,u:integer, To pparMeHT MPOrpaMMBbI ¢ OrepaTopom if MoskeT ObITh
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TaKHUM;
bl:=x>y;

if bl then ui=x-y

else u:=x—y;

Onepatop BBIOOpa case OpPraHU3yeT Pa3BETBICHUS B 3aBHUCHMOCTH OT 3HAYCHUS HEKOTOPOH mepe-
MEHHOU TIePeUHCIIIEMOTO THIIA.

Hampumep, eciu In: integer, TO 1ociie BBEITIOJTHCHUS

case in of

0: ui=x+y;

I: wi=x-y;

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

end;

B cootBeTcTBHM €O 3HaUYeHHEM in BeaMcasercs u. Eciou in = 0, To u=x+ty,ecmmin=1, Tou=x—
y, ecii in =2, To u =X * y 1, HakoHel], u= 0 mpu J00BIX 3HaAUEHUX in, OTINYHbIX oT 0, 1 nm 2.

Kronxu-nepexmouamenu 6 Delphi

[Ipu coszmannu mporpamm B Delphi st opranmzanuy pa3BEeTBICHHN YacTO HCIOIB3YIOTCS KOMIIO-
HEHTHI B BUJIC KHOIMOK-TIepekitoyareneii. CoOCTOSHIE TaKOW KHOIKH (BKJIFOUEHO — BBIKIIFOUCHO) BU3YaJlb-
HO OTpaxkaeTcs Ha Gopme.

Kommnonent TCheckBox opraHu3yer KHOIKY HE3aBHCHMOI'O HEPEKIIOYATEIs, C IIOMOIIBIO KOTOPOM
TI0JIh30BaTENh MOJKET YKa3aTh CBOE PEICHUE THIA Ja/HeT. B mporpaMme cocTOsIHAE KHOTIKH CBSI3aHO CO
3HaYeHUEM OYJICBCKOM MEPEeMEHHOM, KOTOpasi POBEPSETCS ¢ TIOMOIIBI0 omniepaTopa if.

Kommnonent TRadioGroup opraHusyer Ipymiy KHOIIOK-3aBUCHMBIX Mepektrouarenei. [Ipn Haxatuu
OJTHOW M3 KHOIIOK TPYIITIBI BCE OCTaNIbHBIE KHOMKK OTKITIOYAIOTCS. B mporpaMmy nepemaercs HoMep BKIIOYEH-
Hoit kHonku (0, 1, 2, ...), KOTOPBIH aHATU3UPYETCS C IIOMOIIBIO OTIepaTopa case.

Ipumep npocpammbl pazgemenaiouecocsa aneopumma

3adanue: BBECTH TPH YHCIIA — X, V, z. BRIYUCIHATD 10 YCMOTPEHUIO U = Sin(x) Winu = cos(x), Wi u =
tg(x). HaiiTu mo xenaHuio MakCMMalbHOE M3 TpeX ducell: max(x, y, z), wmm min (|x|, [v|, |z[).Co3nath
(hopMy ¥ HaNKCATh COOTBETCTBYIOIIYIO IPOTpaMMY.

Cosnaiite hopMy, TaKylo )Ke Kak B IEPBOM 3aJ]JaHHU, CKOPPEKTHPOBAB TEKCT HA/MUCEH U TTOJIOKEHHE
oxon TEdit.

Paboma ¢ komnonenmom TCheckBox

Bri6epute B MeHIO KOMIIOHEHTOB Standard mukTorpaMmy {} W MOMECTHTE €€ B HY)KHOE MeCTO (op-
MBI, C ITOMOIIIBIO HHCIIEKTOpa 00BEKTOB M3MEHUTE 3aroyioBok (Caption) Ha «maabsy». B TekcTe mporpam-
™Mbl mosiBuTcs nepemenHast CheckBox Tuma TCheckBox. Teneps B 3aBUCMMOCTH OT TOT'O, HA)KaTa KHOIIKA
Wi HeT, OyneBckas nepemenHas CheckBox.Checked 6yaer npuaumars 3nauenus True nim False.

Paboma ¢ komnonenmom TRadioGroup

Bribepute B MeHI0 KoMIoHeHTOB Standard mukTOrpammy =] U TIOMECTUTE €€ B HY)KHOE MECTO
dopmel. Ha ¢opme TOSBUTCS OKAWMIICHHBIM JMHHEW YHUCTHIH MPSIMOYTOJBHHK C 3ar0JOBKOM
RadioGroupl. 3amenute 3aronoBok (Caption) Ha U(x). Hdysg Toro 4ro0Obl pa3sMECTUTh Ha KOMIIOHCHTE
KHOITIKH, He00X0auMo cBo¥cTBO Columns yCTaHOBHUTH paBHBIM €IUHUIIE (KHOIIKH Pa3MEIIaloTCsI B OJHOM
cTonbe). J{BaXKpl MEIKHUTE IO TIPaBOM YacTH CBOMCTBA [tems MEBINIBIO, TIOSBUTCSI CTPOYHBIN PEeIaKTOp
CITUCKA 3aroJIOBKOB KHOMOK. HabGepute Tpu CTpOKM ¢ MMEHAMU: B MEPBOH CTpoKe sin(x), BO BTOPOH —
cos(x), B Tpetheit — tg(x), Haxxmure OK. Ilocie atoro Ha Gopme BHYTpH OKAMMIICHHS MOSBZICS TPH
KHOTIKU-TIEPEKITIOYATEINSI C BBEJCHHBIMH HAJITHCSIMHU.

OOpaTtuTe BHUMaHUE Ha TO, YTO B TEKCTE MPOTPaMMEI MOsSBWIACh nepeMeHHas RadioGroup Tuma
TRadioGroup. Temepp mpu HaXaTUW OJHOW W3 KHOIIOK TPyNIBl B TIEPEMECHHON TIIEJIOTO THITA
RadioGroupl.ltemIndex OymeT HaXOIUTHCS HOMEP HAXKATOH KJIABHUINK (OTCUUTHIBACTCS OT HYJIS), U4TO
UCTIONB3YeTCS B TEKCTE MPUBEACHHON MTPOrPaMMBI.

Coszoanue oopadbomuuxos cooeimuti FormCreate u ButtonI Click

[Iponemypst — 06padoTunku codwsrtrii FormCreate u Button1Click — co3maroTcst aHamoruaHo TOMYy,
KaK " B IEPBOM TeME.

3amycture mporpaMmy U yOSIUTECh B TOM, YTO BCE BETBU aITOPUTMA BBITIONHSIOTCS MPaBiIbHO. Dopma
MpUBEIcHa Ha puc. 5.1.

70



/"~ Na6oparopuas patora N2 |- [O] x|

I~ maxabs

x= IO,I U(x)
= IO,BBS & cos(x)

 sin(x)

== [o r tg(x)

Puc. 5.1. ®opma nporpammsl pa3BeTIAIOLIETOCA AITOPUTMA
TekcT nporpammsl IPUBEIEH HIKE.
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 BaneHta A.A.');
end;
procedure TForm1.Button1Click(Sender: TObject);
var x, Y, z, u, ma : extended;
begin
// B800 ucxo0HbIx OaHHbIX U UX 861800 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 Haxamol KHOMKU U 8bi6op coomeemcmeytoujel eli chyHKuUU
case RadioGroup.ltemindex of
0: u:=cos(x);
1: u:=sin(x);
2: u:=sin(x)/cos(x);
end:
// lposepkacocmosiHusikHornkuCheckBox 1
if CheckBox1.Checked then
begin
u:=abs(u);
y:=abs(y);
z:=abs(z)
end;
// HaxoxdeHue MakcumanbHO20 U3 mpex qucen
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.

Hnousudyanvhule 3a0anus

Hwxe npuBenenst 15 BapuanToB 3amad. [lo ykazaHuro mperogaBatensi BEIOEPUTE CBOE WHIAMBHILY-
aNbHOE 33/1aHue. Y TOUYHUTE YCJIOBHE 3aJaHWsl, KOJIMYECTBO, HAUMCHOBAaHUE, TUIBI HCXOJHBIX JaH-
HBIX. B COOTBETCTBHM € 3THUM YCTaHOBHTE KONHUYECTBO OKOH Edit, TekcThl 3aronoBkoB Ha (op-
Me, pa3Mepsl MPUPTOB, & TAKKE THITHI IEPEMEHHBIX U (YHKIIMU MpeoOpa3oBaHus MPH BBOJIE U BBHIBOJIE
pe3ynbratoB. C MOMOIIBID MHCIIEKTOPA O0BEKTOB M3MEHUTE IBET (HOPMEI, MIPU(T BHIBOAUMBIX CHMBO-
JIOB.

1. N3BectHO, uTO M3 YeThIpex unced al,a2,a3 u a4 0OMHO OTIAMYHO OT TPEX APYTHX, PABHBIX MEXKIY
co6oii. [IprcBonTh HOMEpP 3TOTO YKCIIA TIEPEMEHHOH 7.

2. ITo HOMepy # (n > 0) HEKOTOPOTO TOAA OMPEIEIUTh ¢ — HOMEP €ro CTOJETHS (Y4eCTh, UTO, K IPH-
Mepy, HadasioM XX croyetus 6611 1901, a me 1900 rox!).

3. 3HaueHus IEPEMECHHBIX ¢, b ¥ ¢ IOMEHSITh MECTaMH TakK, YTOOBI OKa3anoch a < b <c.

4. Jlano miemoe k ot 1 go 180. Ompenenutk, kakas 1mudpa HAXOMUTCS B k—H MO3UIMH TOCIICI0BA-
tenpHOCTH 10111213...9899 , B KOTOPO# BBHINTUCAHBI MOAPST BCE ABY3HATHBIC YMCIIA.

5. Jlano HaTypaabHOE k. Ompenenutsb k-10 nudpy B MTOCJIETOBATETFHOCTH
110100100010000100000..., B kOTOpO# BhIMUCAHBI TOAPs cTenenu 10.

6. B craposmonckom kanengape Obl1 NpUHAT 60—JI€THHH LUK, COCTOSBIIMK U3 MATH |2-1€THHX
noaukiaoB. ITomiukipl 0003HAaYaNMCh Ha3BaHUSAMH LiBeTa: green(3eneHsiii), red (kpacHbiii), yellow
(>xentsiit), white(6enblit) u black (depHsrii). BHyTpy Kax1oro moAnMKiIa roJsl HOCHIIM Ha3BaHHS KUBOT-
HBIX: KPBICHI, KOPOBBI, TUTPa, 3aiilia, ApakoHa, 3MEH, JIOMIA/H, OBIbI, 00E3bsHbI, KypHUIIbl, COOAKH U CBH-
b1 (1984 ron — 2003enenotl kpvicbl — OBUT HAYAIOM OYEPETHOTO UKIIA). Pa3paboTathk mporpamMmy, KOTO-
pas BBOAMUT HOMEp HEKOTOpOTrO Troja Hamed d5pbl W BHIBOJUT €ro Ha3BaHWE IO CTAPOSIOH-
CKOMY KaJICH/Iapro.

7. Ecnmu cymMa Tpex MOmapHO Pa3NuyHBIX JEHCTBUTEIBHBIX YHCEN X, ), Z MEHbBIIE eIUHUIBI, TO
HaMEHBIIIEE U3 ITUX TPEX YUCENl 3aMEHUTh MOTyCYMMOHN IBYX B MPOTHBHOM ClTydae 3aMEHHUTh MEHBIIIee
U3XUY TOIyCYMMOM JABYJ OCTaBIIMXCS 3HAUCHU,

8. nis nenoro uucina k ot 1 1o 99 BeBecTH Ppaszy «MHE kleT», YIUTHIBAS TPU STOM, YTO MPH HEKO-
TOPBIX 3HAYEHHUAX K CIIOBO «JIET» HAZ0 3aMEHUTH Ha CIIOBO «T'OJ1» UITH «TOa.

9. [lnst HaTypaIbHOTO YHUCIA k BRIBECTH (h)pa3y «Mbl BRITHIIM k OyTHUIOK MHBa», COTJIACOBBIBAS OKOH-
YaHHE CI0Ba «OYTHUTKA» C YUCIIOM K.

10. Type xkypc=(C,B,I0,3), {cesep, socmok, e, 3anad}

Ilpukaz=(snepeo, enpaso, Hazao, 61e60),

Var K1, K2: kypc; 1IP: npuka3;

Kopabup cragana men mo kypcy K1, a 3atem ero xypc ObuT m3MeHeH corjiacHo npukakasy [1P1. Omn-
penenutb K2 — HOBBIH Kypc Kopaliis.

11. Type mecay = (ansapn, hegpans, mapm, anpenv, Mall, UIOHb, UIOTb, AB2YCHI, CEHMAOPb, OKMAOPY,
HO56pb, Oekadpyb),

oenwv=1...31;

Var d1,d2: oenw;

ml,m2: mecay;

t: boolean;

[Tepemennoii ¢ mpucBouTh 3HadUeHUE |1 ecnu mata d1, mlupemmecTByer (B paMKax roza) mare d2,
m2, n 3HaueHre OB Ipyrux ciayvasx.

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

UHmMep8aN=(ceKyHOa, mepyus, Keapma, KBUHMA, CeKCmd, Cenmuma);

var nl, n2: noma,

i: unmepean,;

OmpenenuTs i-if HHTEpBaAI, 00pa30BaHHBIA HOTaMHU nlu n2 (n1<>n2): ceKyHma — 3TO WHTEpBaT U3
JIBYX coceqHuXx (10 Kpyry) HOT (HaIpuMep, pe U MU, CH U J0), TEPIIHsI — HHTEPBAI Yepe3 HOTy (HaIpH-
Mep, a u 15, CH U pe) H T.1.

13. Type edunuya = (Oeyumemp, Kuromemp, Memp, MUIIUMEMp, CAHMUMEMP);

onuHa=real;

var x: OquHa,
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P: eounuya;

3HaueHUe MEPEMEHHOW X, O3HaYaroliee HEKOTOPYI JIMHY B €IUHHIAX p, 3aMEHUTHh HA BEIUYHHY
9TOM K€ JUIMHBI B METpax.

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

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

S ceson,

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

BriBecTu 3HaucHUE HepeMCHHOﬁ k PUMCKUMHU I_II/I(l)paMI/I.

Jlabopamopras paboma 6
Cpenacrpa OTJaKH MPOrPaMM B 00bEKTHO-OPHEHTHPOBAHHOM MPOTPaMMHPOBAHUH
Lenv pabompr: M3yunTh IPOCTEHIIIME CPEACTBA OTIIAIKH IIporpamMm B cpeze Delphi.
Obuwue ceeoenus

Onepamopbl opeanuzayuu yukiog repeat, whyle, for saswixa Pascal

[Mox nMKIIOM TOHUMAETCS MHOTOKPATHOE BBITTOJIHEHUE OJTHUX U TEX )K€ OTIePaTOPOB MPH Pa3TUIHBIX
3HAYCHHUSX TPOMEKYTOUHBIX MAHHBIX. YHCIO TMOBTOPEHUI MOXET OBITh 3aJaHO B SIBHOW WM HESIBHOM
thopme.

Jyis opraHu3anuy NOBTOpeHu B si3bike Pascal mperycMOTpeHBI TpH pa3IndHbIX OTepaTopa IUKJIA.

Omnepatop

repeat
<omnepaTopbr>
until<ycmoBue>;

OpraHu3zyeTr NOBTOPEHHE OMEPATOPOB, TOMEIIEHHBIX MEX/Ty KITFOUEBBIMU CIIOBaMH repeat u until, 1o
TeX TOp, MOKa HE BBIMOIHUTCSA <YyCJIOBHE™> = true, MOCJie Yero ympapJieHUE MepeaaeTcs CIeayIomeMy 3a
LUKJIOM OIEpaTopy.

Omnepatop

While <ycnoBue> do begin
<omnepaTopbr>
end;

Oprasu3yer MOBTOPEHUE ONEPATOPOB, MOMEIICHHBIX MeXay begin u end, 10 TeX MOp, MOKa HE BBI-
noJHUTCS <ycioBue™> = false. CrnemyeT oTMETHTB, YTO eciu <yciioBue> = false mpu mepBomM BXoje, TO
<omnepaTopsl> HE BBITIONHATCS HU pa3y, B OTJIMYHE OT repeat, B KOTOPOM XOTsI ObI OJJUH pa3 OHHU BBHITION-
HSATCSI.

Omnepatop

for i:=i1 to 12 do begin

<omepaToper>

end;

Opranu3yer MOBTOPSHHUE OMEPATOPOB MPH HApPACTAMOIIEM M3MEHCHWHU MEPEMEHHOW IHKIA { OT Ha-
YaJIpbHOTO 3HAYCHUS il 0 KOHEUHOTO i2 C maroM «eauHutia». Ecim i2 >il, To <omepaTopsl™> HE BBITIOJ-
HATCS HU pa3y. Moaudukaius oneparopa for i:=i2 downto il do begin <omepartopsr> end opraHusyer
MOBTOPCHUS NIPH yOBIBAIOIIIEM U3MEHEHUH | HA CIIUHUILY.

Cpedcmea omaaoku npoepamm 6 Delphi

[IpakTHyecky B KaXx/10i BHOBb HAIMCAHHOM ITpOrpaMMe ITOCIIE 3aITycka 0OHAPYKUBAIOTCS OIIHOKH.

OmmoOku mepBoro ypoBHs (ONMIMOKH KOMITWIISIIIMK) CBSI3aHBI ¢ HEMIPABUIILHOW 3aIMCHI0 OMEPaTOPOB
(opdorpaduueckue, cuarakcuyeckue). [Ipu oOHapyxeHun ommoOku kommmisatop Delphi ocranaBnmBaeT-
Csl HAIIPOTHB TIEPBOTO OIEPaTopa, B KOTOPOM oOHapykeHa omunOKa. B HIDKHEH 9acTu SKpaHa MOSBIIETCS
TEKCTOBOE OKHO, COJIeprKalee CBeZieHns 000 BceX OmmnOKax, HaiileHHBIX B IpoekTe. Kaxkaas crpoka 3To-
ro OKHAa COACPXHT uMs (aiiia, B KOTOPOM HaliJicHa OINNOKA, HOMEpP CTPOKH C OIIMOKON U XapakTep
ommOKH. [[1s1 OpICTpOro Mepexoia K HHTEPECyIONIeit ommnoKke HeOOX0AMMO JTBAXKIBI MEIKHYTH Ha CTPOKE
¢ ec omucanmeM. /[ momydeHus 0oJiee MOMHOM MH(pOpMAITUU 0 XapakTepe OmmOKN HeoOxoauMo obpa-
tutca K HELP naxxatuem xnaBumm F1. Chenyer oOpatuTh BHUMaHHE Ha TO, YTO OAHA OLIMOKA MOXET
MOBJICYh 332 COOOH Jpyrue, KOTOpPBhIC MCUE3HYT NPH €€ HCIpaBlicHUH. [1odTOMy clieqyeT HCIpaBiiTh
OIMOKY TOCTIeIOBATEeNIFHO, CBEPXY BHHU3 M IOCJE HCIIPABICHUS KaXI0H OMMOKH KOMIUINPOBATH IPO-
rpaMMy CHOBA.

OmmoOku BTOPOTo ypoBHS (OIIMOKM BBIMOJIHGHHWS) CBS3aHBI C ONIMOKAMH BHIOPAHHOTO aJTOPUTMA
pelIeHns] WK C HeNpPaBWIBHON NMPOTrpaMMHOM peanu3alifieil anropuTMa. ITH OMMOKHA TPOSBISIOTCS B
TOM, YTO PE3yIbTaT pacueTa OKa3bIBACTCSI HEBEPHBIM JINOO MPOUCXOANT TIEPEIIOTHEHHE, JIeJIEHHe Ha HOJb
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u 1p. [losToMy mepes; UCTIONB30BaHUEM OTJIAXKCHHOHN MPOrpaMMbl €€ HaJl0 TPOTECTUPOBATh, T.C. CIENaTh
MIPOCYETHI MPH TAKUX KOMOWHAIMSIX MCXOIHBIX JTaHHBIX, JIUIsl KOTOPBIX 3apaHee U3BECTeH pe3ynbTaT. Ecim
TECTOBBIE pacyueThl YKa3bIBAIOT HA OMIMOKY, TO JJIS €€ MOMCKA CJeIyeT HCI0Ib30BaTh BCTPOCHHBIE CPe-
ctBa otnajaku cpensl DELPHI.

B mpocteiimem ciaydae A JTOKaIU3AIUKA MECTa OIMIMOKHA PEKOMEHIYETCS MOCTYIATh CICIYIOIINM
o0Opa3oM. B okHe pegakTHpOBaHHS TEKCTa YCTAHOBHUTH KypCOp B CTPOKE Mepe MOA03PUTEIBHBIM yJacT-
KOM M Ha)KaTh Ki1apuiny F4 (BeIOHEHHE 10 Kypcopa). BeImonHeHe IporpaMMbl OYIET OCTaHOBIICHO HA
CTpOKe, coliepKariel Kypcop. Ternepb MOXHO YBUIETh, YeMY PaBHO 3HAUCHUE WHTEPECYIONUX TePEMCH-
HBIX. /{711 3TOT0 MOXHO MOMECTUThH Ha HYXHYIO NIEPEMEHHYIO Kypcop (Ha dkpaHe OyIeT BHICBEUCHO e¢
3HadyeHue) Jmbo Haxath Ctrl-F7 W B MOSBUBIIMMCS TUAIOTOBOM OKHE YKa3aTh MHTEPECYIONIYIO ITepe-
MEHHYIO (C IMOMOIIBIO TAHHOTO OKHA MOXHO TAaK)Ke W3MEHUTHh 3HAUCHHUE MEPEMEHHOW BO BPEMS BBITIOJI-
HeHUsS nporpammbl). Haxkumas knasumry F7 (mmomaroBoe BBITOJHEHUE), MOXKHO TOCTPOYHO BBITIOHATH
porpaMmy, KOHTPOJHUPYSI U3MEHEHHE TeX MM MHBIX NIEPEMEHHBIX W MPaBUIBLHOCTH BhIuMcIeHuil. Eciun
Kypcop HaxOQUTCsS BHYTPH LIHMKJIA, TO Mociie HaxaTus F4 pacdetr ocTaHaBIUBAETCS MOCIE OJHOTO BBIMOJ-
HEHUS Teja nukia. [is mpoaomKeHus pacueToB clieayeT Haxarh <Run> menro Run.

Ipumep Hanucanus npoSPAMMbL YUKIULECKO20 AN20pumma
3adanue: HammWcaTh W OTIANWTH TIPOTPAMMy, KOTOpas BBIBOIUT TAONWIly 3HAUYCHUU (QYHKITHH

N k
S(x) = Z(_l)k % JUISL X U3MEHSIOIUXCS B nHTepBasie oT X1 1o X2 ¢ marom A.
k=0 .

OxHoO nanora mpeacTaBieHo Ha puc. 6.1.
/' Nacoparopuas pasora N:3 =] B3

x=P x

Pesyneraret or. . 920201 Merposa H.H. -
x1=0

x2=2

N=0

h=0,25

opE x=0,25 oymma =0,78
opE x=0,50 ocymma =0,61
opE x=0,75 ocymma =047
ppE x=1,00 oymma =0,27
opE x=1,25 oymma =038
mpE x=1,50  cymma =031
opE x=1,7T5 ocymma =0,14
opE x=2,00 ocywmma =007

¥ o

Puc. 6.1. OxHo nuanora nporpaMmsl

Texkct nporpaMmsbl IPUBCICH HUKE.
unittema3;
interface
uses
Windows, Messages, SysUstils, 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('Pe3ynbTathbicT. rp. 9383 BanetaA.B.');
end;
procedure TForm1.Button1Click(Sender: TObject);
var x1, x2, x, h, a, s : extended,;
N, k, ¢ : 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;
si=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.

[locme otmamku mporpamMmer coctaBeTe Tect (N=2, X1=0,X2 =1, h=0,3), ycTaHOBUTE Kypcop
Ha TIepBBIA omeparop (N:= ), Haxxmute kinaBumny F4. Ilocnme atoro Haxxumast kiaBuiny F7, BwITONHHTE
MOIIATOBYIO MPOrPaMMy U TPOCIEIUTE, KAK MEHSFOTCS BCE TICPEMEHHBIE B TIPOIIECCE BBITOJIHEHUS.

Hnousudyanvhule 3a0anus

Hmwxe npuBenensr 15 BapmanToB 3amad. [lo ykazaHWio mpemnomaBaTelisi BRIOEPHTE CBOC WHIUBHIY-
aNbHOE 33/1aHue. Y TOUYHUTE YCJIOBHE 3aJaHWsl, KOJIMYECTBO, HAUMCHOBAaHUE, TUIBI HCXOJHBIX JIaH-
HBIX. B COOTBETCTBHM ¢ STHUM YCTaHOBHUTE KOJHMYECTBO OKOH Edit, TekcThl 3arojoBkoB Ha ¢op-
Me, pasMepsl MPUPTOB, a TAKKE THITHI IEPEMEHHBIX U (YHKIIMU MpeoOpa3oBaHus IPH BBOJIE U BBHIBOJIE
pe3ynbratoB. C MOMOIIBID MHCIIEKTOPA O0BEKTOB M3MEHUTE I[BET (HOPMBI, MIPU(T BHIBOAUMBIX CHUMBO-
JIOB.

1. llopcuurare k — koamdyecTBO 1UGP B JCCATUYHOW 3allUCH IEIOTOHEOTPHUIIATENLHOTO YHCIIA
n.

2. [lepemenHo# ¢ mpucBOUTh 3HaYeHUE | wiu O B 3aBUCUMOCTHU OT TOTO, SBISETCS JIH HATYPaJbHOE
YUCIIO kK CTETEHBIO 3.

3. JlaHO 7 BeUIeCTBEHHBIX YHCEI. BBHUHUCINTD pa3HOCTh MEXKIY MaKCHMaJIbHBIM U MUHUMAJIBHBIM U3
HUX.

4. Jlana HemycTas OCJIEIOBATEILHOCTh PA3IMYHBIX HATYypaNbHEIX YUCel, 3a KoToporcienyer 0. Omn-
PEeNeTNTh MOPAIKOBHI HOMEP HAUMEHBIIIETO U3 HUX.

5. Janst nienoe 7> 0 1 IOCIEIOBATENFHOCTS M3 1 BEIIECTBEHHBIX YHCEN, CPEeIU KOTOPBIX €CTh XOTS
OBI OZIHO OTpHUIATENBbHOE YUCIO. HaiiT 3HaueHue HanbOIBIIETro CPEaU OTPUIIATEIBHBIX YHCENT 3TOM T0-
CJIETOBATEIHLHOCTH.

6. JlaHO 7 BemeCTBEHHBIX uwncel. OnpeaennTs, 00pa3yroT JIM OHH BO3PACTAIONIYIO MTOCIICIOBATEIb-
HOCTb.

7. laHa mocnemoBaTeNIbHOCT U3 71 IENbIX yrcen. OnpeeuTh, CO CKOJIBKUX OTPUIATEIEHBIX YUCEI
OHA HAYMHAETCSI.

8. Onpenenuth k — KOTUYECTBO TPEX3HAYHBIX HATYPATBHBIX YUCEI, CyMMa (P KOTOPBIX pPaBHA 7
(1 <n<27). Onepauuu genenuss (/, div u mod) He HCIIOIB30BATE.

9. BriBecTH Ha 3KpaH B BO3pACTAIOIIEM MOPSAKE BCE TPEX3HAYHBIE YWCIIA, B JECSATHUYHONW  3ammcu
KOTOPBIX HET OJIMHAKOBBIX WHUQp (omeparuu JeleHUs He UCIOIb30BaTh).

10. IlepemenHoii ¢ mpucBouTh 3HaueHue 1 win 0 B 3aBUCUMOCTH OT TOTO, MOKHO WJIM HET HATypaJib-
HOE YHCIIO 7 TIPE/ICTAaBUTh B BHJIE TPEX IOJIHBIX KBAAPAaTOB.

11. JlaHo HaTypaJlbHOE YKCIIO 7. BBIICHUTD, BXOIUT J1u nu(pa 3 B 3aIIKCh YUCIIA 7.

12. Nano HaTypaibHOE yncio 7. Haiitu cymmy ero mudp
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13. Mano nenoe n> 0, 3a KOTOPBIM CJIEAYET 1 BEIIECTBEHHBIX uucen. OnpeaeianTb, CKOIbKO Cpeau
HUX OTPUIIATCIHHBIX.

14. lano HatypaiasHOE 9ucio x. [lepecTaBUTh MECTaMHU TIEPBYIO M ITOCIIECIHIO ITUGPHI YHICIIA 7.

15. Jlano HaTypaabHOE YUCIIO /. 3aMEHUTH TOPSAIOK CIICIOBaHUS TGP Yncia 7 Ha 000pOT.

[TpakTuyeckas padora 7.McnoJib30BaHue CTHJIS MPOrPAMMHUPOBAHUSA

Ilenp paboThl: pa3paboTaTh MPOTrpaMMy IO MpaBUJIAM XOPOIIETO CTHIIS MPOTPaMMHPOBA-
Hus. Hanucats mporpaMMy ¢ MCIOJIb30BAHUEM MAcCHBOB.
Menio — OmMH W3 PacIPOCTPAHEHHBIX AJIEMEHTOB IIOJIb30BATCIBCKOrOMHTEp(Eiica, KOTOPBIH MPEACTaBIsSCT
c000#1 CIIMCOK MMyHKTOB, 00bEIMHEHHBIX 10 (PYHKIIMOHAILHOMY IPHU3HAKY, KKIbIH U3 KOTOPBIX 0003HA-
JacT KOMaHAY HUJIU BJIOKCHHOC MCHIO (HOZ[MCHIO).
I nasnoe menio pacmojiaracTcsa B BerHeﬁ qacTu (bOpMBI noJg €€ 3arojioBKOM M COACPIKUT HaubOoIee
o01re koMauabl mpuiokeHus. B Delphi riraBHoe MeHo mpeicTaBieHo KoMIIoHeHTOM MainMenu.
st co3manusi ¥ U3MEHEHUS MEHIO B TIpoliecce pa3paboTku mpuiiokeHus B cpene Delphi
npennasHaueH Koncrpykrop mento (MenuDesigner). 3amyck KoHCTpykTopa MEHIO MOYKHO
BBITIOJIHUTH TI0 KoMmaHae MenuDesigner. KOHTEKCTHOTO MEHIO KoMIoHeHTa MainMenu, a
TAKXK€ C MOMOILIBIO IBOMHOTO IIeJIYKa KHONKOW MBIIIM Ha 3TOT KOMITIOHEHT. [Ipu KoHCTpyH-
POBaHMM MEHIO UMEET TOT K€ BU/JI, UTO U MPH BBHITIOJTHEHUU MPUITOKEHUS.
HaunMmeHoBaHMe MyHKTa MEHIO 33JIa€TCsl TyTeM MPUCBOCHUS HY>KHOTO 3HAYEHUS €ro CBOMCT-
By Caption. Kpome toro, B Delphi y komnonenTa MainMenu TOCTYNHBI TaKue CBOWCTBA,
kak Checked u Bitmap, onpezenstomuye COOTBETCTBEHHO:
Checked = true/false — Hammume/oTCyTCTBHE OTMETKH \ Y IYHKTA MEHIO (JUISi OTMETKH BBI-
6opa);
Bitmap = pucyHok, onpeensomuil HaIuyiue KapTUHKY Mepe]l Ha3BaHUEM ITyHKTa B MEHIO.
Jlnst 3aKpernyieHus mporeaypsl 3a BEHIOOPOM HEKOTOpOro myHkTa MeHio (coobitue OnClick)
Ha dTarne MPOEKTHUPOBAHUS MPHUIIOKEHHUS CIIEAyeT BBIOpATh 3TOT MYHKT € MOMOIIBIO KIaBUa-
TYPbI WU MBIIIIH.
Pa6ora ¢ maccuBamu
MaccuB ecTb ynopsA04eHHbIH HAOOp OJHOTHUITHBIX JIEMEHTOB, O0OBEIMHEHHBIX T0J] OJJHUM
uMeHeM. Kaxaplii ajgemMeHT maccuBa 0003Ha4yaeTcsi UMEHEM, 32 KOTOPbIM B KBaJIpaTHbBIX
CKOOKax ciielyeT OJIMH WM HECKOJIBbKO MHAEKCOB, pa3/efIeHHbIX 3aMAThIMU, HaripuMep: a[ 1],
bb[I], c12[1, J*2], q[1, 1, I*J-1]. B xauecTBe MHAEKCAa MOKHO MCIIOJIB30BATh JIFOOBIC TIOPSI-
KOBBIE THUIIBI 32 HCKIItOueHueM Longlnt.
Tun maccuBa WM caM MacCHB OIPENENSIOTCS COOTBETCTBEHHO B paszzeine tumoB (Type) nmu
nepeMeHHbIX (Var) ¢ MOMOIIBIO KITFOYEBOTO CJIOBa Array CIeayIOIUM 00pa3oMm:
Array [onucanue uHaekcoB]| of <tum 31eMeHTa MaccuBa™>
[Tpumepsl onUcaHusl MACCUBOB:
Const N=20; //3aganue MaKCHMaJbHOIO 3HAYEHUS UHJIECKCA;
Type TVector=array[1..N] of real; // Onucanue Tumna oJHOMEPHOTO MacCHBa;
Var a:TVector; /l A — maccuBTHna Tvector;
Ss:array[1..10] of integer; // Ss — MaccHB U3 IECATH IIENIBIX YHCET;
Y:array[1..5,1..10] of char; /Y — nBymMepHBIli MaCCUB CHMBOJIBHOTO THIIA.
DIeMEeHThl MaCCUBOB MOTYT MCIOJIb30BAThCS B BRIPAKEHUSAX TaK Ke, Kak U OOBIYHBIC TIepe-
MEHHBIE, HallpUMep:
F:=2*a[3]+a[ss[I]+1]*3;
A[n]:=1+sqrt(abs(a[n-1]));
Kommnonent TStringGrid
[Tpu paGote ¢ MmaccuBamMu BBOJ M BbIBOJ MH(OpPMAIIMK Ha IKpaH yJOOHO OPraHU30BHIBATH B
Bune tabmui. Kommonent TStringGrid npennazHadeH ansi oToOpakeHUs WH(OpMaNuU B
BHJIC JIBYXMEpPHOUN TaOJHWIIbI, Kakaas suelika KOTOPOM MPEACTAaBISIET COOOM OKHO OJTHO-
cTpouHoro penakropa (ananoruuyno okny TEdit). Jloctyn k nHpOpMaIum ocyiecTBiIsieTcs ¢
nomotbio cBoricTBa Cells[ACol, ARow: Integer]: string, rae ACol, Arow — HHACKC dJIeMeH-
Ta aByxmepHoro maccuBa. CpoiictBa ColCount 1 RowCount ycraHaBIMBalOT KOJUYECTBO
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CTpOK W cToibmoB B Tabmume, a cBoiictBa FixedCols u FixedRows 3amator xommdectBo
CTPOK M CTOJIOIOB (prKcUpOBaHHOMW 30HBI. PUKCUPOBAaHHAS 30HA BBIAETICHA IPYTUM I[BETOM,
U B Hee 3anpenieH BBoJ HHGOPMaIUU C KIIaBUATYPHI.

[Tpumep HamHcaHus! TPOrPAMMBbI

3ajnaHue: co3farh MporpamMmy JUisl ONpenesieHUs] BEKTOpa, Iie A — KBaJapaTHas MaTpuia
pazMepHocThio NXN, a Y, B — oqHOMepHBIE MaccuBbI pa3MepHOCTHIO N. DJI€eMEHThI BEKTOpa
Y onpenensitorcs mo popmyie. 3Haduenus N ciienyeT BBOAUTH B kKoMmroHeHT TEdit, Au B — B
komnoHeHT TStringGrid. Pe3ynbraT mocne HaxaTtust KHONKY Tuna TButton BeIBECTH B KOM-
nmoHeHT TStringGrid.

Hacrpoiika komnonenta TStringGrid

st yecranoBku komnonenta TStringGrid Ha ¢popmy HeoOxoaumo Ha ctpanuiie Additional

MEHIO KOMIIOHEHTOB IIENKHYTh MBIIIBIO MO MUKTOrpamMme ¢, [locrme 3TOro MIeNKHUTE
MBIIIBIO B HY’KHOM MecTe (popmbl. 3axBaTbiBasi KPOMKH KOMIIOHEHTA, OTPETYIUPYHUTE €ro
pa3mep. B uncnekTope o0bekToB 3HadeHus cBoricTB ColCount 1 RowCount ycranoBure 2
(mBe ctpoku u nBa cronbia), a FixedCols u FixedRows ycranoBute 1 (oguH cTonber u oiHa
CTpoka ¢ (pukcupoBaHHOU 30HOM). Tak kak koMmoHeHTH! StringGrid2 u StringGrid3 umetor
ToJIbKO oauH crtonden, To mig HuX ColCount = 1, RowCount = 2, FixedCols = 0 u
FixedRows = 1. Ilo ymonuanuto B komrnoHeHT TStringGrid 3anpemieH BBoa nHpopManuu ¢
KJIaBHATyphl, TMO3TOMY HeoOxoaumo cBoiicTBo Options goEditing misi KOMIOHEHTOB
StringGrid1 u StringGrid2 yctanoBuTh B onoxxenue True.

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

CEH|

/* Nafiopatopnas patiora N4

Mactie & |1 =2 3 MMaccueB: | [Maccus:

=2 B 2 § 2 25,00

=3 7 3 - 200

Puc. 7.1. OkHO auanora nporpamMmmsl

Tekcr mporpaMMBbl IPUBEICH HUXKE.

unittem4;

interface

uses
Windows, Messages, SysUtils, Classes, Graphics, Controls, Forms, Dialogs,
StdCtrls, Grids;

type
TForm1 = class(TForm)
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Labell: TLabel;
Editl: TEdit;
Button1: 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; // O6bsiBNneHMeTMNaaByxMepHoromaccmBapasmepHocTbroNmax
Mas1 = array[1..Nmax] ofextended; /I O6bsiIBNEHVEe TUNa OAHOMEPHOIO MaccuBa pa3MepHocTbio Nmax
var
Form1: TForm1;
A : Mas2; /| O6bsiIBNEHVE ABYXMEPHOIO Maccuea
B)Y : Mas1; / O6bsiBNEHNe 0gHOMEPHLIX MAacCUBOB
N.,i,j : integer;

implementation

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

N:=3; /l Pa3amepHocTbmaccuBa

Edit1.Text:=FloatToStr(N);
{3apaHve yncna cTpok 1 ctonbuos B Tabnuuax}
StringGrid1.ColCount:=N+1;
StringGrid1.RowCount:=N+1;
StringGrid2.RowCount:=N+1;
StringGrid3.RowCount:=N+1;

{BBOA B NEBYI0 BEPXHIOK Si4eliKy Tabnuvupbl Ha3BaHUst MaccuBay
StringGrid1.Cells[0,0]:='"MaccuB A:";

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

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

{8anonHeHve BepxHero v NeBoro cTonbLOB NOACHAIOLLMMM NOANNCAMU}
fori:=1to N do begin

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

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

end;
end;

procedure TForm1.Button1Click(Sender: TObject);

begin
N:=StrTolnt(Edit1.Text);

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

{8anonHeHve BepxHero v NeBoro cTonbL0B NOACHAOLLMMW NOANNCAMM}
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 Tabnuuel StringGrid1}
fori:=1to N do
forj:=1to N do
Ali,jl:=StrToFloat(StringGrid1.Cells][j,i]);
{BanonHeHne maccuBa B anemeHtamu n3 Tabnuuel StringGrid2}
fori:=1to N do
B[i]:=StrToFloat(StringGrid2.Cells[0,i]);
{YMHOXeHMe maccmBa A Ha maccuB 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.

Unousudyanvuvie 3a0anus

Hmwxe npuBenensr 15 BapmanToB 3amad. [lo ykazaHdWio mpemnonmaBaTesisi BERIOEPHTE CBOC WHIUBHITY-
anpHOE 3aJaHue. YTOUHHUTE YCIOBUE 3a/aHHs, KOJTUYECTBO, HAUMEHOBAaHHWE, THIbl HMCXOAHBIX JaH-
HBIX. B COOTBETCTBMM C STHUM YCTaHOBHTE KOJMYECTBO BU3YaJbHBIX KOMIIOHEHTOB B (popMe.

Bo Bcex 3apaHusX cKalisipHBIC IEPEMEHHBIC CIIEAyeT BBOJUTH ¢ TOMOIIb0 komroneHTa TEdit ¢ co-
OTBETCTBYIOIIMM MOsACHeHHEM B Buzae kommnoHeHTa TLabel. CxanspHblii pe3ynbTaT BHIBOOUTH B BUIC
xommonenTa TLabel. MaccuBsl mpenctaBiste Ha popMme B Buae komnoHeHToB TStringGrid, B koTopbix 0-
i cronben u 0-yi0 CTPOKY HWCIONB30BaTh ISl OTOOpaKEHHWS WHAEKCOB MAacCHBOB. BBIUMCIIEHUS BBI-
MIOJTHSATH ITOCJIE€ HAXKaTHsl COOTBETCTBYIOIINX KHOTIOK BU3yallbHOTO KOMITOHEHTa MainMenu.

1. 3apana marpuna pasmepom NxM. IlonyunTs MaccuB B, MPUCBOUB €T0 k-My 3JEMEHTY 3HauCHHE
0, ecti BCe DIIEMEHTHI k-TO CTOJIOIA MaTPHIIBI HYJIEBEIC, M 3HAUYCHNE | B IPOTUBHOM ClTydae.

2. 3amana matpuria pazmepoM N xM. [ToryauTs MaccuB B, IPUCBOUB €T0 k-My DJIEMEHTY 3HaueHue 1,
€CIIM 3JIEMEHTBI k- CTPOKM MaTpHUIBI YIIOPSI0YEHBI 0 YOBIBaHUIO, U 3HaueHHe () B IPOTUBHOM cllydae.

3. 3apana matpuna pazmepom N xM. [lonyunTs MaccuB B, MpUCBOMB €ro k-My 3HaueHue 1, ecnu k-5
CTpOKa MaTpPHUIBl CHAMMETPHYHA, 1 3HadeHre () B IPOTUBHOM CITydae.

4. 3amana maTtpuna pasmMepom NxM. Onpeaenuts k — KOJIXYECTBO «OCOOBIX» 3JIEMEHTOB MaTPHIIbI,
CUHTAsl AIIEMEHT «OCOOBIM», €CJIN OH OOJIbILIE CYMMBbI OCTAIBHBIX 3JIEMEHTOB CBOETO CTOJIOIA.

5. 3amana matpuma pasmepoM NXM. OnpeneauTs k — KOTHIECTBO «OCOOBIX)» DIIEMEHTOB MATPHIIHI,
CUMTasl JIEMEHT «OCOOBIM», €CII B €r0 CTPOKE CJeBa OT HEr0 HaXOMATCS DJIEMEHTHI, MEHBIIHNE €To, a
crnpaBa — OoJbIIue.

6. 3amana cuMBONbHAA MaTpua pasmMepoM NXxM. OnpeaenuTs kK — KOMUMYECTBO Pa3IMYHbBIX dJIeMEH-
TOB MaTPHIIBI (T.€. MOBTOPSIOMINECS DIIEMEHTHI CUUTATh OJIUH Pa3).

7. Nana matpuna pazmepoM N xXM. YIOpsSAouuTh €€ CTPOKH M0 HEYOBIBAHHUIO WX MEPBBIX SJIEMEHTOB.

8. lana matpuia pazmepoM N xM. YHOPSIIOYUTh €€ CTPOKH MO HEYOBIBAHUIO CYMMBI HX JIEMEHTOB.

9. Jlana mMatpura pazmepoM NXM. YIOPAIOYUTEL €€ CTPOKH 10 HEYOBIBAHUIO WX HAMOOJBIIHX dJIe-
MEHTOB.

10. Onpenenutp, ABIAETCS U 3aJaHHast KBaJpaTHasi MaTpuLa 7-To MOPsSAKa CHMMETPHYHON OTHOCH-
TETHHO TOOOYHOMN JAMarOHaNH.

11. i matpuniel pazmepoM N XM BBIBECTH Ha DKpaH BCE €€ CEIIOBBIE TOYKH. DJIEMEHT MaTPHIIBI
Ha3bIBaETCS CEAJIOBOM TOYKOW, €CIIM OH SIBIISICTCS HAMMEHBIIUM B CBOCH CTPOKE M OJHOBPEMEHHO Hau-
OOJBIIUM B CBOEM CTOJIOIIE, HITH HA00OPOT.

12. B maTpu1ie #-ro opsiaKa NepecTaBUTh CTPOKHU TaK, YTOOBI HA TIIABHOM AMArOHAIN MAaTPHUIIBI ObI-
JIM PACIIONIOKEHBI DJIEMEHTHI, HANOONbIINE TI0 a0COIIOTHON BEIMUMHE.

13.B marpuie #-ro mopsaKka HAiTH MakCHUMaJbHBIH CpPeOy JIEMEHTOB, JIEKAIINX HIDKE MOOOYHOM
JIUaroHali, © MUHUMAJIBHBIA CPEIH 3JIEMEHTOB, JISKAIINX BBIIIE TTABHON THArOHAIIH.

14. B matpure pazmepoM N XM MOMEHATH MECTAMH CTPOKY, COACPIKAITYIO JIEMEHT ¢ HanOOIBITAM
3HAaYEHUEM, CO CTPOKOI1, COAeprKalieil 3J1eMEHT C HAMMEHBIIINM 3HAUCHUEM.

15. VI3 MaTpuIpl #-ro TOPSAIKA MOJYIHTh MATPHUIy TOpsaka n — 1 IMyTeM ymajaeHUs u3 WCXOTHOU
MaTPHUIIBI CTPOKU U CTOJIONA, HAa TIepEeCeYeHNH KOTOPBIX PACIOIOXKEH JJIEMEHT ¢ HaMOOIBIINM MO0 MOJY-
JII0 3HAYCHHEM.

Ilpakmuuecxas paboma 8. MeToabl ONTUMATBHONH 00PadOTKHN TEKCTOBOI HH(OPMAIUI

L]env pabomor: u3yduTh mipaBmia padoTel ¢ komnoHeHTamMu TListBox u TComboBox.

KopoTkue cTpoku uMeroT (UKCUPOBaHHOE KOJIMYECTBO CMMBOJIOB. CTpoka ShortString MoxeT co-
nepkatb 255 cumBoiioB. Ctpoka String[ N] MoxeT coiepkaTh N CHUMBOJIOB, HO He Ooisiee 255. IlepBrrit
0aliT 3TUX TIEPEMEHHBIX COJICPKHT JITMHY CTPOKH.

Jnunnas cmpoxa muna String

[Tpu pabGoTe ¢ 3TUM TUIIOM JAHHBIX NaMSTh BBIJICISICTCS MO MEpe HEOOXOUMOCTH (JIMHAMUYECKH) H
MOYET 3aHUMATh BCIO JIOCTYITHYIO IPOTrpaMMe MaMsiTh. BHadane KoMIIsITOp BBIACTSCT AJIs TIepeMEHHON
4 OaiiTa, B KOTOPBHIX pa3MeIlIacTCS HOMEp SYCHKH MaMATH, HAYMHAs C KOTOPOH OyneT pacrojiaraThCs
CUMBOJIbHAsI CTpoka. Ha 3Tame BBRINOTHEHHS TpOTpaMma OIpeneisieT HEOOXOMUMYKO JUIMHY ICTIOYKU
CHUMBOJIOB M 00paIiaeTcs K SIPy ONEepallMOHHOW CHCTEMBI ¢ TpeOOBaHUEM BBIICIUTh HEOOXOIUMYIO T1a-
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MSITh.

Hlupoxas cmpoxa muna WideString BBeeHa nisi 00ecriedeHrs] COBMECTUMOCTH C KOMITIOHEHTaMH, OC-
HoBaHHBIMU Ha OLE-texHonorun. Ot Tumna String oTIWYaeTcs TOABKO TeM, YTO YIS MPEIACTABICHIS KaX-
JIOTO CHMBOJIa UCTIONB3yeTCs HE O/IMH, a Ba OaiTa.

Hynv-mepmunanvnas cmpoxa muna PChar npeacrasisieT co00i LENOYKY CHUMBOJIOB, OTPaHUYEHHYIO
cumBoiioMm #0. MakcuManbHas IJIMHA CTPOKH OTPaHWYEHA TOJBKO AOCTYITHOW MpOrpaMMme MaMsThIO.
Hynb-TepMuHanbHBIE CTPOKH IMTUPOKO UCIIONIB3YIOTCS TipH obpameHusax kK API-pyakmusam Windows (API
— Application Program Interface — nnTepdeiic npuKIaAHBIX IPOTPaMM).

Ilpeocmasnenue cmpoku 6 gude Maccuga cumgoio8

Crtpoka MOXKeT OBITH ONKCaHa KaKk MacCUB CUMBOJIOB. Eclii MacCHB MMeeT HyJIEBYIO TPaHMILY, OH CO-
BMecTuM ¢ tunoM PChar.

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

B oTiindne ot HyJb-TEPMHHAIBHOW CTPOKH 3JIECh JIIMHA UMeeT (PUKCHpPOBAaHHOE 3HAUCHHE U HE MO-
JKET MEHSTHCS B MIPOLIECCE BHITIOIHEHHS TPOTPAMMBI.

Komnonenm TListBox

KommonenT TListBox mpeacrasiseT coboi CIUCOK, dIEMEHTHI KOTOPOT'O BRIOUPAIOTCS TPH ITOMOIITH
KJIaBHATYpbl WK MbIIK. CIOHCOK 3IIEMEHTOB 3aj1aercsi cBoHcTBOM Items, metoasl Add, Delete u Insert
KOTOPOTO UCHOJNB3YIOTCS [UIsl J0OaBIeHNUs, yaaleH s U BcTaBku cTpok. O0bekT Items (TString) xpanut crpo-
KU1, HaXOJSIIMECs B CrIMcKe. {715 ompeneneHust HOMeEpa BBIACIECHHOTO JJIEMEHTa MCIIONb3YeTCsl CBOMCTBO
ItemIndex.

Komnonenm TComboBox

KomOunupoBaussiit ciucok TComboBox mpencrasnser coboit komOuHammio crucka TListBox u
penakropa TEdit, mosToMy IpakTHYECKH BCE CBOMCTBA 3aMMCTBOBAHBI Y 3TUX KOMIOHEHTOB. )11 paGoThI
C OKHOM PEJaKTHPOBAHUs UCTIONb3yeTcs cBoCcTBO Text kak B TEdit, a 11t paboTsl co ciuckoM BeiOopa —
cBoiictBo Items kak B TListBox. CymecTByeT msaTh MOAW(UKAIHMHA KOMIIOHEHTa, ONpPEAESIEMBIX €ro
cBoiictBoM Style. B Momudukanuu csSimple CIMCOK BCerja pacKphbiT, B OCTAIbHBIX OH PAaCKPBIBACTCS
MOCJIe HAXKATHsI KHOIIKY CIpaBa OT peJakTopa.

Komnonenm TBitBtn

Komnonent TBitBtn pacnonoken Ha ctpanuiie Additonal majuTpbl KOMIIOHEHTOB U MPEICTABIISICT
c000¥ pa3HOBHIHOCTH CTaHAApTHOHN KHOMKH TBotton. Ero ornmuaurenbHas 0cOOCHHOCTh — HAIMYUE pac-
TPOBOT'O M300paKeHNsI HAa IOBEPXHOCTH KHOIKH, KOTOpoe omnpeznensiercs cBoiictBoM Clyph. Kpome Toro,
umeeTcs cBoiicTBo Kind, kotopoe 3amaer ogHy u3 11 craHmapTHBIX pa3HOBHAHOCTEH KHONOK. Haxatue
n000i u3 Hux, kpome bkCustom u bkHelp, 3akpbiBaeT MOJaIbHOE OKHO U BO3BpAIlacT B IPOTpaMMy pe-
3ynbrar mr*** (manpumep, bkOk — mrOk). Knomnka bkClose 3akpbiBaeT ri1laBHOE OKHO M 3aBepIIaeT pa-
00Ty IpOrpamMMBl.

Obpabomka cobvimuil

0060 Bcex MPOUCXOIAIINX B CUCTEME COOBITHSAX, TAKMX KaK co3laHue (GOpMbI, HAKATHE KHOIKH MbI-
1M WK KJIaBUATYpHI U T.1., siapo Windows nHGOpPMHUpYET OKHA ITyTeM TOCBUIKH COOTBETCTBYIOIIUX COOOIIe-
uuit. Cpena Delphi mo3Boser mpuHUMAaTh U 00pabaThiBaTh OOJIBIIMHCTBO TaKUX co0OmeHui. Kaxapii
KOMITOHEHT COJZIEP’KUT 00paboTYnKH COOOITeHU Ha cTpaHuIle Events nHCIIEKTOpa 0OBEKTOB.

Hist co3nanust 00paboTunKa cOOBITHSI HEOOXOAMMO PACKPBITh CITUCOK KOMIIOHEHTOB B BEpPXHEH yac-
TH OKHAa MHCIIEKTOpa OOBEKTOB U BEIOpATh HEOOXOAMMEIN KOMIIOHEHT. 3aTeM Ha cTpaHulle Events Haxa-
THEM JICBOW KJIABHMIIIA MBIITH BEIOPATh 00PaOOTIHMK M JBaXKIBI MECIKHYTH IO €ro JIeBoi (0enoit) yactu. B
orBeT Delphi akTUBH3HpYyeT OKHO TEKCTa MPOTPaMMBbI U MTOKAXKET 3ar0TOBKY MPOIEyphl 00Pa0OTKH BhI-
OpaHHOTO COOBITHSI.

Kaxxprit KOMIIOHEHT BMeeT CBOil Habop 00paboTunkoB coObITHiA. Hamboree gacTo mpuMeHsIeMBbIe
COOBITHS TIpeICTaBIeHBI B Ta0I. 8.1.

Tabmuna 8.1
Yacto npumensiemble coObitusi B Delphi
CoObITHE Onucanue coOBbITHS
OnActivate ®dopma rosrydaeT 3To COOBITHE NIPH aKTHBALIMN
OnCreate Boznukaer npu co3maHuu (QOpMBI (KOMIIOHEHT

TForm). B 00paboTurke AaHHOTO COOBITHSI ClEAyeT
3a1aBaTh AEUCTBUS, KOTOPHIE JOJDKHBI IPOUCXOIUTH B
MOMEHT CO3JaHusl (OPMBI, HAaIpUMEP YCTaHOBKa Ha-
YaJIbHBIX 3HAUCHHUI

OnKeyPres Bo3HukaeT npu Ha)xaTUU KHOIKY Ha KJIaBUAType.
S ITapamerp Key mmeer tun Char u conepxur ASCII—
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KOJl Ha)kaTol kiaBuimm (KiaBumma Enter KiaBHaTypbl
nMeeT kox #13, xinasuma Esc — #27 u 1.1.). OObI4HO
9TO COOBITHE HCIIOJB3YETCS B TOM CIIydae, KOrjia Heoo-
XOJIMMa PeaKIUs Ha HaXKaTHe OJHOW U3 KIIABHIII

Bo3HuKkaeT npu Ha)XaTUU KJIABUIIM HA KIIABHATY-
pe. O6paboTunk 3TOr0 COOBITHS MOJNIy4YaeT MHpOpMa-
LU0 O HAKATOW KIIABHIIE M COCTOSHUHU KiaBuin Shift,
Alt u Ctlr, a Takke 0 HaXaToll KHOIKE MbIIIH. MH-
¢dopmarnms o KiaBuine nepenactcs mapamerpom Key,
KoTophId nmeet i Word

SBnsiercst napHbIM coObiTueM Uit OnKeyDown u
BO3HMKAET IPH OTITyCKAHHY pPaHEE HAXKATON KIABHIIH

Bo3nukaer IpHU HA’)KaTUU KHOIIKYW MBIIIHN B obiac-
TH KOMIIOHCHTA

Oxonuanue Ta6im. 8.1

Omnucanue coOBITHS

OnKeyDo
wn
OnKeyUp
OnClick
CoObITHE
OnDblClic
k

Bo3HukaeT npu JBOWHOM HaXKaTHH KHOIIKH MBIIITU
B 00JIaCTH KOMIIOHEHTA

[Ipumep HanucaHusi MPOrpamMMsl
3aiaHue: HalmyucaTh NporpamMmy IOJCYETa Yncia CIOB B IPOM3BOJIBHOM cTpoke. B kadecTse
pasnenuTens MOXeT ObITh J000e uncio mpodesnoB. st BBojia CTpOK U pabOThI C HUMH HC-
nons3oBath TComboBox. BBoa cTpoku 3akaHumBaTh HakatueM kiaBuiuu Enter. /Iy BbIxo-
Jla U3 MpoTrpamMMbl UCIIONB30BaTh KHOMKY Close.
OxHo auayiora Oymet uMeTh BUf (puc. 8.1).

/* Natboparopnan patora N5 =B |
TLab
Beenire mpakrff_ al
?
CrONGKO CADE B 3TOM NPEQADHEHHH TComb
TLabel

7’//* TLabel
Hucno coe B BeENEHHOH CTROKE: |

. .
IL Lloze

TekcT mporpaMmal.
unit temao;
interface

Puc. 8.1. OxHO auamora mporpaMMbl

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

StdCltrls, 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}
// ObpaboTka cobbITnA akTMBU3aLMM hopMbI
procedure TForm1.FormActivate(Sender: TObject);
begin

ComboBox1.SetFocus; /I Mepepavyadokyca ComboBox1

end;

/I ObpaboTka COOLITUS HAaXaTUSI NIEBON KNaBULLN MbILLIN
procedure TForm1.ComboBox1KeyPress(Sender: TObject; var Key: Char);
begin
if key=#13 then begin /I EcnuHaxaTaknasuwa Enter, To...
ComboBox1.ltems.Add(ComboBox1.Text);

/I CTpoka u3 okHa pegakTupoBaHusi

// 3aHOCMTCS B CNUCOK BbiGopa

ComboBox1.Text:="; /I OuncTKa OKHa pefakTUpoBaHNUs
end; end;

procedure TForm1.ComboBox1Click(Sender: TObject);

var st : string;

n,i,nst,ind: integer;

begin
n:=0; /I CopepXunT 4mcro crnose
ind:=0;

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

/I 3aHeceHue BbIGpPaHHOW CTPOKU B MEPEMEHHYHO st

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

/I TIpocMOTp BCEX CMMBOSIOB CTPOKU st

caseindof
0 : if st[i]<>' ' then begin
// Ecnn BcTpeTurcs cumBon nocre npobena
ind:=1;
n:=n+1;
/I Yncno cnoB yBenuuuBaeTCsl Ha eanHULYy
end;
1 :if stfi]=" "' then ind:=0;
/I Ecnn BcTpeTuncs npoben nocrne cMBONoB
end;
end;

Label3.Caption:=IntToStr(n);

/I BeiBoa vncna crnos B Label3
end; end.

Hnousudyanvrule 3a0anus
Bo Bcex 3amanmusax (1a651.8.2) uCX0oQHBIC MaHHBIC CIEMTyeT BBOAUTH C MOMOIIBI0 kKoMmoHeHTa TEdit B
koMmmoHeHT TListBox mnbo ¢ momornsio cBoiictBa Text B cBoicTBO Items kommonenta TComboBox.
BBoj cTpoku 3akaHuYMBaTh HaXkaTueM KiaBuiy Enter. [ BbIX0/1a M3 IPOTrpaMMBbI HCITOJIE30BATh KHOTIKY
Close. [Jis1 pacueToB BBOJUTH HECKOIBKO PA3IMIHBIX CTPOK.

Tabnuma 8.2
WupuBuyanbHbIC 3aJaHAS

BapuanT 3ananue

Jana ctpoka, cocTosmas U3 rpynn Hynei u eaunun. Kax-
1 |mast rpymma OTAEIsIETCSl OT APYrodl OJHMM WJIM HECKOJIbKHMH
npo6enamu. HaifTi KOIM4ecTBO rpymn ¢ MAThI0 CHMBOJIAMHU

2 Jlana cTpoka, cocTosiImasi U3 TPy HyJed u equnui. Haii-
TH ¥ BBIBECTH Ha DKPaH CAMYIO KOPOTKYIO TPYIITY
3 Jlana cTpoka, cocTosimasi u3 rpyni Hyjaed u eguaul. [loa-

CUHTATh KOJIMIECTBO CHMBOJIOB B CAMO [UIMHHOH Tpymme

Jlana cTpoka, cocTosiimasi U3 TPy HyJed u eaqunui. Haii-
4 |Ti ¥ BBIBECTH Ha KpaH TPYHIHBI C YETHBHIM KOJMYECTBOM CHM-
BOJIOB

Jlana cTpoka, cocTosimasi u3 rpymi Hyjaed u eguaul. [loa-
5 | cuuTaTh KOJMYECTBO €IMHMI] B TPYIIAX C HEYETHBIM KOJINIECT-
BOM CHMBOJIOB

Jlana ctpoka, coctosmas u3 OyKB, UG, 3aMAThIX, TOUCK,
¢ |3HaKos “+” n “—“. BelgenuTs NOACTPOKY, KOTOpasi COOTBETCT-
BYET 3alKCH LEJIOro yucia (T.e. HAUMHAETCS CO 3HaKa “+” wiu
“-” ¥ BHYTPH NOJICTPOKHU HET OYKB, 3aISITHIX M TOUEK)

JlaHa cTpoka CHMMBOJIOB, cocTosIIas 13 OyKB, HUQp, 3arsi-
7 | TBIX, TOYEK, 3HAKOB “+” u “-”. BbIAETUTb MOACTPOKY, KOTOPAs
COOTBETCTBYET 3allCH BEIECTBEHHOro 4Mcia ¢ (pUKCHpOBaH-
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BapuanT

3amanne

HOM TOYKOH

JlaHa cTpoka CHMBOJIOB, COCTOsIIAs U3 OYKB, mudp, 3ars-
ThIX, TOYEK, 3HAKOB “+” U “—”. BpIIEAUTh MOACTPOKY, KOTOpas
COOTBETCTBYET 3allMCH BELIECTBEHHOI'O YHUCJIAa C IUIABAIOLICH
TOYKOH

Jlana cTpoka CUMBOJIOB, COCTOSILASI U3 IIPOU3BOJIBHBIX JIe-
CATHYHBIX NP, pa3fe’cHHBIX pobenamu. BriBecTn Ha 3KpaH
YUCIIa 3TOW CTPOKHU B MOPSIAKE BO3PACTAHUS UX 3HAUCHUHN

BapuanT

3amanne

10

Jlana cTpoKa CHMBOJIOB, COCTOSIIAs W3 IPOU3BOJILHOTO
TEKCTa Ha aHIJIMHCKOM S3BbIKE, CJIOBA pa3jieieHbl mpodeiaMu.
3aMeHNTh OYKBBI JIATHHCKOTO an(aBUTa Ha COOTBETCTBYIOILUC
UM OYKBBI pyccKoro andaBuTa

11

JlaHa cTpoka CHMBOJIOB, COCTOSINAs W3 IPOU3BOIBHOIO
TEKCTa Ha aHIJIMHCKOM S3BbIKE, CJIOBA pasieieHbl mpodesaMu.
BriBecTH Ha 3KpaH ClIOBa ITOT0 TEKCTa B MOPSAKE, COOTBETCT-
BYIONIEM JIATHHCKOMY aji(paBuTy

12

Jlana cTtpoka CHUMBOJIOB, COCTOAIIAS W3 IMPOU3BOJIBLHOTO
TEKCTa Ha AHTIUICKOM s3bIKE, CIIOBAa pa3zeiicHBI MpolenaMu.
[ToMeHATP MeCTaMH TEPBYIO M IIOCIEAHIOI OYKBBI Ka)IOTO
CJIOBa

13

Jlana cTpoka CHMBOJIOB, COCTOSIIAs W3 IPOHU3BOIHHOTO
TEKCTa Ha aHTJUIICKOM S3BIKE, CIIOBAa pas3felieHbl mpobemamu.
BriBecTn Ha 3KpaH MOPSAIKOBBIA HOMEpP CJIOBA MHUHHUMAJIBHOU
JUTMHBI ¥ KOJJMYECTBO CHMBOJIOB B 9TOM CIIOBE

14

Jlana cTpoka CHMBOJIOB, COCTOSIIAs W3 IPOHU3BOIHHOTO
TEKCTa Ha aHTJIUHCKOM sI3bIKE, CIIOBA pa3felieHbl podenamu. B
Ka)JIOM CJIOBE 3aMCHUThH MEPBYIO OYKBY Ha MPOMUCHYIO

15

I[aHa CTpOKa CHMBOJIOB, COCTOAMNIAsds W3 IIPOU3BOJIBHOTO
TEKCTa Ha aHTJIUHCKOM SA3BIKE, CJIOBA pa3aC/ICHbI npo6enaMI/1.
szam/m, MCPBLIC k cioB u3 CTPOKH, CABUHYB Ha UX MECTO I1O-
CJICAYIOHINEC CJIOBA CTPOKHU

Ilpaxmuueckasa paboma 9. OnTHMaJIbHOE MOCTPOEHHE CTPYKTYP AAHHBIX
Llenv pabomoei: u3yunTh npasuia padotel ¢ komnoHentamu TOpenDialog u TSaveDialog. Ha-
nHcaTh NPOrpaMMy € UCTIONB30BaHNUEM (PAaiiIOB M JaHHBIX TUIIA 3alIUCh C ONTHUMAIBHON CTPYKTYpOU JaH-

HBIX.

3anmch — 3TO CTPYKTypa NaHHBIX, O0BEAUHSIONAS IEMEHTBI OJTHOTO WIIM PA3JIUYHBIX THUIOB, Ha3bI-
BaeMble TOJSIMH. 3amUCH YAOOHBI JUISI CO3JIaHUS CTPYKTYPHPOBAHHBIX 0a3 JaHHBIX C Pa3HOTHUITHBIMU

3JIeMEHTaMH, HallpuMep:

Obuwue ceedenus

Type {OOBsBICHNE THIIA 3aTIHCH }

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

{ITone ®HNO}
{ITone HOMEpA CTY. TPYIIIIHI }

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

end;
Var

Student: TStudent; {OOBsBICHUE IEPEMEHHON THIIA 3AIIHCH

I[OCTYH K KaXXIOMY IMOJIO OCYHICCTBIIACTCA YKAa3aHUCM MMCHU 3allMCH U I10JId, pa3ACJICHHBIX

TOYKOMU, HAIPUMED:

Student.Fio:= ‘UBanos A.I1.’;

{BHeceHue TaHHBIX B

OIS 3aITHCH }

Student. Group:=720603;

JlocTym K MojsiM MOXHO TakKe OCYILECTBIAThH MpU MOMOIIH oneparopa with:

With Student do
Begin
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Fio:= ‘UBanoBA.N.’;
Group:=720603;
End;

Pabota ¢ daitnamu
daiin — 3TO IMEHOBaHHAs1 00JIaCTh JJAHHBIX Ha BHENIHeM ¢uzndeckoMm Hocutene. B Object
Pascal paznuuator Tpu Bua (paidiaoB B 3aBUCUMOCTH OT CHOco0a MX OPraHU3alluK U JOCTYIa
K 2JIEMEHTaM: TEKCTOBbIE, THIIM3UPOBAHHBIC U HETUIIU3UPOBAHHBIE.
TexcroBoii (aitn — 3710 Qaiin, cocrosmuil U3 cTpok. [IpumMepoM TEKCTOBOTO (Qaiiia MOXKET
cyxuTh (aitn ucxoaHoro tekcra nporpammsl B DELPHI (pactmmpenue *.pas). s paGoTsl
C TEKCTOBBIM (haillioM TOKHA OBITH ONMMCAHAa COOTBETCTBYIOINAs (haillioBasi mepeMeHHas:
Var F: TextFile;.
TunuzupoBanHble (Paliabl UMEIOT CTPOTO 3aJaHHYIO UX OMHMCAaHUEM CTPYKTYpY, KOTJa Bce
3JIEMEHTHI UMEIOT (PUKCUPOBAHHBIN U OJIMHAKOBBIM pa3Mep. ITO CBOMCTBO TUITU3UPOBAHHBIX
(bailioB MO3BOJIET MOJTYYUTH AOCTYH K JIIOOOMY KOMITOHEHTY (haiiia mo ero mopsiAKOBOMY
HOMEpPY. DJIeMEHTaMU Takoro ¢aiia sBIsSI0OTCS, KaK MpaBUIIo, 3anucu. B onucannn ¢aiino-
BOI mepeMeHHOH ykasbiBaercs ee Tum: Var F: TStudent;.
HerunmsupoBanusiii daiin — 310 ¢aiin, B KOTOPOM JIaHHBIE HE UMEIOT OTNPEICIICHHOTO THITa
U paccMaTpUBAIOTCS KaK IMOCIENI0BaTeIbHOCTh OaiT. daiinoBas nepeMeHHas 0OBSBISACTCS:
Var F: File;.
[Topsiiok paboTHI ¢ (aiamMu CIeTYIOIHA:

AssignFile(F, ‘Filename.txt’);
// CBsi3piBanue (HaitioBoit mepemerHou F
// ¢ umeneM nuckoBoro ¢aiina “Filename.txt”
Rewrite(F);
/I Co3manue HOBOTO MiH OTKphITHE (Reset(F);)
// yxe cymecTByromero ¢aiina

Read(F, Stud);
// YteHune naHHBIX U3 (aiina uiu
// 3anmuck (Write(F, Stud)) B daiin

CloseFile(F); // 3akpbiTHe daina
[Toxnporpammel paboTsI ¢ (aitinamu
AssignFile(var F; FileName: string) — cBsi3biBaeT ¢ainoByro nepeMennyto F u ¢aiin ¢ ume-
HeM FileName.
Reset(var F[: File; RecSize: word]) — otkpsiBaeT cymectBytomuii dain. [Ipu oTkpeiTin He-
TUNM3UpOBaHHOTO (aiina RecSize 3amaeT pazmep sniemenTa gaiina.
Rewrite(var F[: File; RecSize: word]) — co3maeT u OTKpbIBaeT HOBBIH (aii.
Append(var F: TextFile) — oTkpbIBaeT TeKCTOBOM (haiii sl TONMKCHIBAHUS TEKCTa B KOHEI
(aiina.
Read(F,v1[,v2,...vn]) — uTeHne 3HAYCHUN MEPEMEHHBIX HAYMHAS C TEKYIIEH MO3UIUU IS
TUIMU3UPOBAHHBIX (PAMJIOB U CTPOK ISl TEKCTOBBIX.
Write(F,v1[,v2,...vn]) — 3anuch 3Ha4Ye€HU MEPEMEHHBIX HAUWHAS C TEKYIICH MO3HMIUU IS
TUIMU3UPOBAHHBIX (PAMJIOB U CTPOK ISl TEKCTOBBIX.
CloseFile(F) — 3akpbiBaeT paHee OTKPBITHIN (aiiil.
Rename(var F; NewName: string) — meperMeHOBBIBACT HEOTKPBITHIN (haiii 100010 TUIIa.
Erase(var F) — ynanser HeOTKpBITHIH (aiin 100010 THma.
Seek(var F; NumRec: Longint) — mist HeTekcToBOTO (haiijia yCTaHABIMBAET yKa3aTelb Ha
aneMeHT ¢ HomepoMm NumRec.
SetTextBuf(var F: TextFile; var Buf [; Size: word]) — ayis TekcToBoro ¢aiina ycraHaBIMBaET
HOBBIH Oy(dep BBOJa-BbIBOIA 0OBEMa Size.
Flush(var F: TextFile) — nemennennas 3anuce B daiii coaepkumoro Oydepa BBOga—BBIBOIA.
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Truncate(var F) — ype3aet ¢aiin, HaunHas ¢ TEKyIIeH MO3UITUN.

LoResult: integer — ko pe3ynbTaTa MOCIeIHEN ONepaly BBOIa—BBIBOA.

FilePos(var F): longint — mj1s1 HETEKCTOBBIX (pailioB BO3BpAIlaeT HOMEP TEKYIIECH MO3HITUH.
Ortcuer BeaeTcs OT HyISL.

FileSize(var F): longint — 1y1st HeTeKCTOBBIX (pailIOB BO3BpaIIaeT KOJIUYECTBO KOMIIOHCHTOB
B (aile.

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

Eof(var F) ): boolean — Bo3Bpariaer True, eciii JOCTUTHYT KoHeIl (haiina.

SeekEoln(var F: TextFile): boolean — Bo3Bpamaer True, ecinu npoiiieH MOCIeIHUN 3HAYH-
MBII CUMBOJI B CTPOKE WJIH (paiiie, OTIIMYHBIN OT Mpodesia i 3HaKa TadyIsLuu.
SeekEof(var F: TextFile): boolean — to xe, uto u SeekEoln, HO 1151 Bcero (aiina.
BlockRead(var F: File; var Buf; Count: word[; Result: word]), BlockWrite(var F: File; var
Buf; Count: word[; Result: word]) — cooTBeTcTBEHHO TIpOLIEypbl YTEHHUS M 3alKCH Tepe-
meHHo# Buf ¢ kommuectBom Count 6510KO0B.

Kommnonents TOpenDialog u TSaveDialog

Komnonentsr TOpenDialog u TSaveDialog naxonsrcs Ha crpanune DIALOGS. Bee xom-
MOHEHTHI ATON CTPAHUILIBI ABJSIOTCS HEBU3YalIbHBIMU, T.€. HE BUJHBI B MOMEHT pabOThI IIPO-
rpammsbl. [ToaToMy UX MOXHO pa3MecTuTh B J1I000M yno0HOM MecTe ¢opmbl. Oba paccmar-
PUBaEMBbIX KOMIIOHEHTa UMEIOT UECHTHYHbIE CBOMCTBA M OTIMYAIOTCS TOJHKO BHEIIHUM BH-
noM. ITocie BbI30Ba KOMIIOHEHTA MOSIBIISIETCS AMAJIOrOBOE OKHO, C MMOMOIIBbIO KOTOPOTO BbI-
OupaeTcst UMsl IpOrpaMMBbl U MyTh K Heil. B ciydae ycrnemHoro 3aBepiieHus IUanora uMs
BbIOpaHHOTrO (paiiia U MapupyT moucka coxaepkarcs B cBoictBe FileName. s ¢punbrpa-
nuu ¢GainoB, 0ToOpakaeMbIX B OKHE MMPOCMOTPA, UCTIob3yeTcst cBoicTBo Filter, a ayis 3ana-
HUs pacmumpeHus ¢aiiina, B Ciydae, €CId OHO HE 3aJaHO IOJIb30BaTelIeM, — CBOWCTBO
DefaultExt. Ecnu HEo0X0IMMO HW3MEHHTH 3arojOBOK JIHAJIOTOBOIO OKHA, HCIOJIb3YETCS
cpoiictBo Title.

[Tpumep HanMcaHusi MPOrPaMMBbI

3amaHue: HamucaTh MPOrpaMMy, BBOIAIIYIO B (Daiiil Win duTaronlyto u3 (aiiaa BEIOMOCTb
aOUTYpHUEHTOB, CIABIIUX BCTYMUTENbHBbIE dK3aMeHbl. Kaxaas 3amuch JOJDKHA COAEpXKaTh
damunuio, a TaKKe OLIEHKH MO (U3MKe, MaTeMaTHKe U COYMHEHUI0. BrIBeCTH CITUCOK abu-
TYPUEHTOB, OTCOPTUPOBAHHBIN B MOPsIIKE YMEHBIICHHUS UX CpEIHEro Oajia, U 3amucarh 3Ty
nH(pOPMAIIHIO B TEKCTOBOMU (haii.

Hacrpoiika kommonentoB TOpenDialog u TSaveDialog

s ycranoBku kommnoneHTOB TOpenDialog u TSaveDialog Ha dopmy HeoOxomumo Ha
ctpanuie Dialogs MeHIO KOMIIOHEHTOB IMIETKHYTh MBIIIBIO COOTBETCTBEHHO MO MUKTOrpaM-

MaM J 1581071 J U TIOCTaBUTh UX B JII000€ cBOOO/IHOE MecTo (hopmbl. YcTaHOBKA (UIbTpPa
MIPOU3BOJUTCS CIEAYIOIUM 00pa3oM. BpiOpaB COOTBETCTBYIOUIMIT KOMIIOHEHT, IBAXJbI
HIETKHYTh MO TpaBoil yactu cBoiicTBa Filter nHcnekropa o0bekToB. [losiBuTcs okHO Filter
Editor, B neBoif yacTH KOTOPOTO 3alHUCHIBACTCA TEKCT, XapaKTEPHU3YIONIUH COOTBETCTBYIO-
mmii GuIIbTp, a B paBoit yacTu — Macky. s OpenDialod] ycTaHOBUM 3HaYeHHS MAacKH Kak
nmokazaHo Ha puc. 9.1. ®opmar *.dat o3Havaer, 4To OyayT BUAHBI BCe (DAMIIBI ¢ pacITUPEHU-
em .dat, a popmar *.* — yto OynyT BUAHBI Bce (aiiibl (¢ JII0OOBIM UMEHEM U C JHOOBIM pac-
TUPECHUEM ).
Filter Editor B3

Fiter Mame |Fites lil

P aiin gaHHL *dat

Bee painel

i
[ e e

Puc. 9.1. Ycranoska macok s OpenDialod
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Jlnst Toro 4toObl (baityi aBTOMAaTWUYECKH 3alMChIBAJCS ¢ pacmmpeHueM .dat, B CBOWMCTBE
DefaultExt 3anumem tpeOyemoe pacmmpenue — .dat. AHAJIOTHYHBIM 00pa3oM HACTPOUM
SaveDialogl ays TekcToBoro gaiina (pacmmpenue .txt).

Pabota ¢ nmporpamMmoii

ITocne 3amycka mporpaMMbl Ha BBINOJIHEHHE IOSBUTCS JUATIOTOBOE OKHO IPOTPAMMEIL.
Knonka «BBectu 3amuce» BuaHa He Oyaer. HeoOxomumo co3nmath HOBBIM (haiin 3amucei,
Ha)kaB Ha KHOINKY «Co031aTh» WIM OTKPBITh PaHEE CO3JaHHBIM, Ha)kKaB KHONKY «OTKPBIThY.
[Tocne sToro craner BUgHa KHONKA «BBecTu 3anuce» U MOKHO OyaeT BBOIUTH 3anucu. [Ipu
Ha)XaTUM Ha KHONKY «CopTupoBKa» OyAeT NMpOBeJEeHa COPTUPOBKA BEJOMOCTH MO YObIBa-
HUIO cpefHero Oaniia ¥ AMajIoroBoe OKHO MPUMET BHJI Kak Ha puc. 9.2. 3ateM mpu HaxKaTuu
Ha KHOMKY «CoXpaHUTh» OyJeT CO3/1aH TEKCTOBOW (aiii, coaepKamnuidi OTCOPTUPOBAHHYIO
BenoMocTb. Daiisl 3anucedl 3aKpbIBACTCS OJHOBPEMEHHO C IIPOrpaMMOM IPU Ha)KaTUM Ha
kHOTKY «Closey.

/ Nas. pag. N6 cr. rp. 610205 Heanoea AA.

eun |

Ouyerrie

Maremanea I
oewa |
Comeme | Heecnisanie |

1 3amatios Bague Cepresssy 433

2. Crwprios Snskcelt Hukonseswy 4,00
3 Weanos Anexcanap Heasosus 400
4 Huronockmi Dner Cepreesi 367

Cmpamrbl ﬂﬂh@el

Cosnare E Orepee i

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

Memol: TMemo;
Button1: TButton;
Button3: TButton;
Splitter1: TSplitter;
Button5: TButton;
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BitBtn1: TBitBtn;
SaveDialog1: TSaveDialog;
Button2: TButton;
OpenDialog1: TOpenDialog;
Button4: TButton;
procedure FormCreate(Sender: TObject);
procedure Button1Click(Sender: TObject);
procedure Button2Click(Sender: TObject);
procedure Button3Click(Sender: TObject);
procedure Button4Click(Sender: TObject);
procedure Button5Click(Sender: TObject)
procedure BitBtn1Click(Sender: TObject);
procedure FormClose(Sender: TObject; var Action: TCloseAction);
private
{ Private declarations }

)

)

public
{ Public declarations }
end;
Type
TStudent = record
F1O: string[40]; /I None®UO
otc: array[1..3] of word; // TlonemaccmBaoLeHOK
sball : extended; /I NMonecpegHerobanna
end;
Var
Fz : file of Tstudent; /I ®anntunasanvce
Ft : TextFile; /I TekcToBOWIdbaNn
Stud : array[1..100] of Tstudent; // Maccu3anucen
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;  // CaenaTb HeB1ammonm kHomky «BBecTu 3anvce»
nzap:=0;
end;
procedure TForm1.Button1Click(Sender: TObject); /I BBecTMHOBYlO3aMuch
begin
nzap:=nzap+1;
with stud[nzap] do begin
FIO:=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 3anuceBdoaiin
Edit1.Text:=";
Edit2.Text:=";
Edit3.Text:=";
Edit4.Text:=";
end;
procedure TForm1.Button2Click(Sender: TObject);
/I Co3pgaHne HoBoro davina 3anucen
begin
OpenDialog1.Title :='"Co3patb HOBbIV chawin’;
/I UameHeHue 3arornoBka okHa Avanora
if OpenDialog1.Execute then
// BbINONHEHWe CTaHA4apTHOrO Anarnora Bbloopa umeHu anna
begin
FileNameZ:= OpenDialog1.FileName;
// Bo3BpalleHne nMeHn AUCKOBOro channa
AssignFile(Fz, FileNameZ);
// CBsa3biBaHWe ¢hannoso nepemeHHon Fz ¢ umeHem danna
Rewrite(Fz);
/I CospgaHuve HoBoro darina
end;
Button1.Show;
/I CoenaTb BUAMMOWM KHOMKy «BBecTu 3anmce»
end;
procedure TForm1.Button3Click(Sender: TObject);
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/I OTKpbITbCYLLECTBYOLMNANN
begin
ifOpenDialog1.Executethen
// BbinonHeHve ctaHaapTHOrO Avarora Bbibopa nMexu darina
begin
FileNameZ:= OpenDialog1.FileName;
// Bo3BpalleHue nMeHn auckosoro channa
AssignFile(Fz, FileNameZ);
/] CBsa3biBaHWe ¢hannoso nepemeHHon Fz ¢ umeHem danna
Reset(Fz);
/I OTKpbITWE CyLLecTBYtOLLEro danna
end;
while not eof(fz) do begin
nzap:=nzap+1;
Read(fz,stud[nzap]); /I YteHnesanucumadarina
with stud[nzap] do
Memo1.Lines.Add(fio+' '+IntToStr(otc[1])+' '+IntToStr(otc[2])+' '+IntToStr(otc[3]));
end;
Button1.Show; /I CoenaTb BUOUMOM KHOMKY «BBecTu 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
// BbiBoA B 0kHO Memo1 oTcopTUpOBaHHbIX 3anucemn
with stud[i] do
Memo1.Lines.Add(IntToStr(i)+' '+fio+' '+FloatToStrf(sball,fffixed,4,2));
end;
procedure TForm1.Button5Click(Sender: TObject);
/I CoxpaHeHve pe3ynbTaToB COPTUPOBKY B TEKCTOBOM dhaine
var i:word;
begin
if SaveDialog1.Execute then
// BbINoNHEHWe cTaHAapTHOrO Auanora Bbloopa umeHu canna
begin
FileNameT:= SaveDialog1.FileName;
// Bo3BpalleHmenmeHngnckoBorodanna
AssignFile(Ft, FileNameT);
/I CBsA3biBaHWe thannoBo nepemeHHon Ft ¢ umeHeM dhanna
Rewrite(Ft);
/I OTKpbITME HOBOrO TEKCTOBOrO hamna
end;
fori:=1 to nzap do
with stud[i] do Writeln(Ft,i:4,". ",fio,sball:8:2);
/] 3anuck B TEKCTOBOW hann
CloseFile(Ft);
/I 3akpbITe TekcToBoro dana
end;
procedure TForm1.BitBtn1Click(Sender: TObject);
begin
CloseFile(fz);
/I 3akpbITve danna 3anvcen Npu HaxaTum Ha kHornKy «Close»
end;
procedure TForm1.FormClose(Sender: TObject; var Action: TCloseAction);
begin
CloseFile(fz);

// 3akpeITHe Qaiina 3anuceil Npu HaXXaTUU HA KHOTIKY
end; end.

WupuBuyanbHbBIC 33 aHHS

Huxe npuBenensr 15 BapuanToB 3anad (tadu. 9.1). [lo ykazanuro npernoaaBaress BeIOepHUTe
CBOE WH/IMBUyaIbHOE 3a/1aHUe. Y TOUHHUTE YCIOBUE 3aJaHMsI, KOJIMYECTBO, HANMECHOBAHHE,
TUTIBI UCXOIHBIX JAHHBIX.

B mporpamme mpemaycMOTpeTh COXpaHEHHE BBOAMMBIX TaHHBIX B (paiijie ¥ BO3MOXKHOCTB
YTEHUS U3 paHee COXpaHEHHOro (haiina.
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Pe3ynbTaThl BEIBOIUTE B OKHO MPOCMOTPA M B TEKCTOBOH (hail.
Ta6iuma 9.1
WuauBuayanbHbBIC 33 aHAS

Bapuant 3ananne

B marasumne GopMupyeTCsS CIHCOK JIUI, 3aIHCaBIINXCS
Ha TOKYNKY TOBapa MOBBIIIEHHOTO crpoca. Kaxnmas 3ammchk
ATOTO CHHCKAa CONEPXKHT: MOPSAKOBBIH HOMep, U0, momari-
HUH ajpec MOKyMaTelNs U IaTy MOCTAaHOBKH HA y4eT. Y IaluTh
U3 CIUCKa BCe MOBTOPHBIE 3anucH, nposepsist PO u nomam-
HUU aapec

Cnmcok TOBapoB, MMEIOIIMXCS HA CKiIajie, BKIIOYAaeT Ha-
MMEHOBaHHE TOBapa, KOJIMYECTBO E€JUHUI] TOBapa, LEHY €/Iu-
2 |HHLBI 4 ATy MOCTYIUICHUS TOBapa Ha ckiaja. BeiBectu B anda-
BUTHOM TOPSIJIKE CIIMCOK TOBAPOB, XPAHSILUXCS OO0JIbILIE MeCs-
112, CTOMMOCTh KOTOPBIX IpeBbIIaeT 1 MitH. pyo.
Jnst monmydeHust Mecta B OOLIEKHUTHH (POPMUPYETCSI CITCOK
CTyICHTOB, KoTopeid BKmodaer DUO crynenra, rpymmy,
cpemHuii OaiI, 1oxo Ha dieHa ceMb. OOIIeKUTHE B TIEPBYIO
3 | odepens MPEeIOCTABISETCS TEM, Y KOTO JOXOJ Ha YICHA CEMbH
MEHBIIIE JBYX MHHUMAJIBHBIX 3apIUIaT, 3aT€M OCTAIbHBIM B
MOpSiAKE yMEHBIIEHUS cpeqHero 6amma. BeBecTn crmcok ode-
PEIHOCTH NIPEJOCTABICHUSI MECT B OOIICKUTHH
Bapwuant 3amanue

B cmpaBouHOI aBTOBOK3ana XpaHUTCA paclHCAHUE
JBIDKEHUST aBTOOycoB. Jlist KaXnoro pelica ykaszaHbl €ro
HOMEp, THIT aBTOOycCa, MyHKT HAa3HAYCHUS, BPEMs OTIPAB-
JeHust 1 npuOsITHs. BeiBecTn nHdopmanuio o peiicax, ko-
TOPBIMH MOKHO BOCITIOJIb30BAThCS IS IPUOBITHS B ITyHKT
HA3HAYCHM PAHBIIC 3aJAHHOTO BPEMCHH

Ha mexnyroponnoit ATC undopmanus o pasroBopax
COJIEPIKUT JIaTy pasroBopa, KOJA M Ha3BaHUE ropojia, BpeMs
5 pasroBopa, Tapud, HOMep TesedoHa B 3TOM ropoje M HO-
Mep TenedoHa aboHEHTa. BEIBecTH 1O KakaOMy TOPOIY
o011iee BpeMs pa3rOBOPOB C HUM U CYMMY

Wudopmammss 0 CcOTPpyOHHKAX (HUPMBI BKIIOYACT:
®UO, TabenpHBIE HOMEp, KOJIMYECTBO MPOPabOTaHHBIX
4acoB 3a MecCsIl, Mo4acoBoit Tapud. Pabodee Bpemsl CBBIIIE
6 144 dacoB cuwWTaeTcsi CBEPXYPOYHBIM W OIUIAYMBACTCS B
NIBOMHOM pa3Mmepe. BwiBectn pa3mep 3apabOTHOW IUIATHI
COTpYJHHMKa (HUPMBI 32 BBIUETOM IIOJJOXOJHOIO HAJora,
KOTOpBIH cocTaBisieT 12% cymMMbl 3apadoTKa

HNudopmanus 00 ydacTHHKaX CHOPTUBHBIX COPEBHO-
BaHUI COJCPKUT HAUMCHOBAHHE CTPAHBI, HA3BAHUEC KOMAaH-
7 as1, @O urpoka, UrpoBoit HOMEp, BO3pacCT, pocT, Bec. Brl-
BECTH MH(OPMAILUIO O CaMOW MOJOAOHM, POCIOW U JIETKOM
KOMaHJ1e

J1s kHUr, XpaHsmuxcsi B OMOIMoTeKe, 3a/1al0TCs PerrcT-
paIMOHHBI HOMEp KHUTH, aBTOpP, Ha3BaHHWE, TOJ HM3IaHUS,
8 W37aTeNbCTBO, KOJIMYECTBO CTPAHMI. BBIBECTH CIHCOK KHHT
¢ (haMITHSIMU aBTOPOB B al(DaBUTHOM TIOPSIIIKE, M3IaHHBIX TIO-
CIIe 3aJaHHOTO Trofia

PaznmmuHble mexm 3aBoja BBITYCKAIOT MPOAYKIMIO He-
CKOJIBKUX HauMeHOBaHUH. CBEICHUS O BBITYIICHHON MPOIyK-
MM BKJFOYAIOT HAMMEHOBAaHHE, KOJIMYECTBO, HOMEp IIeXa.
Jns 3amaHHOrO 1iexa He0oOXOMMO BBIBECTH KOJIMYECTBO BbI-
MYIICHHBIX U3JCITHHA 0 KOKJIOMY HANMCHOBAHHIO B MOPSIIKE
yOBIBaHUS KOJIMYECTBA

Hudopmanus o COTpyIHUKAX TPEANPHUATHS COICPIKUT
®UO, HOMEp oTAena, AOJDKHOCTh, JaTy Hadana PaOOThL
BbIBecTH CHHCKM COTPYIHHMKOB [0 OTAENaM B HOPSIKE
yOBbIBaHHS CTaXKa

BenomMocTb aOUTYpHEHTOB, CAABLUIMX BCTYNUTEIbHBIC
9K3aMEHBI B YHUBepcUTeT, cogepxutr O®UO, agpec, oneHkH.
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Bapuant | 3aganue

OnpenenuTs KOJIMYECTBO aOUTYPHEHTOB, HPOKUBAIOIINX B
r. MuHCKe M COABIIMX 3K3aMEHBI CO CPEIHHM OAlIOM He
Huke 4.5, BRIBECTH UX (aMUIIHH B an(aBUTHOM HOPSIKE

3ananue
pHaHT

B cmnpaBo4HO#l a’spomopTa XpaHUTCS paclHCaHWe BBLICTA
CcaMOJIETOB Ha clieqyromue cyTku. Jyig peiica ykasaHbl: HOMEp
12 |peiica, THn camojeTa, IIyHKT HAa3HAYEHWUS, BpeMs BbUIETa. BEI-
BECTH HOMEpa PEWCOB, THITHI CAMOJICTOB W BpPEMEHa BBUIETA UIS
3aJaHHOTO ITyHKTA B TIOPSIKE BO3PACTAHNS BPEMEHH BBIJICTA

VY agMuHHCTpaTOpa >KEIE3HOAOPOKHBIX KacC XPaHUTCS
nHpOpManus 0 cBOOOJHBIX MECTaxX B IMOE3/1aX JAJBHETO CIIEeN0-
BaHUS Ha OJIMDKAWIIYIO HEJEINo B CIEAYIONIeM BHIE: 1aTa BIE3-
Jla, MyHKT HA3HAYCHUS, BPEMsl OTHPABICHHUS, YHUCIO CBOOOHBIX
MecT. OprKkOMUTET MEXIYHapOJIHOW KOoH(pepeHuun obdparaercs
K aJMHHUCTPATOPY C NPOCLOOH 3ape3epBUPOBATH 71 MECT JO
ropona N Ha k—ii JeHb HEJEIH C BPEMEHEM OTIIPaBJICHUS 110€3/1a
HE TO3JHEE ! 4acoB Beuepa. BBIBECTH BpeMs OTIPaBIICHUS WU
co00IIeHHE 0 HEBO3MOKHOCTHU BBITIOJIHUTH 3aKa3 B MOJIHOM 00b-
eme.

BemomocTs aOUTYpHEHTOB, CHABIINX BCTYIHTENBHBIC JK3a-
MeHBI B yHHBepcHTET, conepkut ®NO abutypueHTa, OICHKH.
14 OnpenenuTs cpeIHIi 0all T0 YHUBEPCUTETY W BEIBECTH CITHCOK
a0UTYPHEHTOB, CPEIHHMI OaJIT KOTOPHIX BBINIEC CpEIHETo Oasra
10 YHUBEpCUTETY. IIepBEIMU B CIMCKE TOJDKHBI MITH CTYACHTHI,
CIaBIIHNE BCE DK3aMEHBI Ha 5

Pa3paborate mporpamMmy (GOpMHpPOBaHHUS BEIOMOCTH 00
YCIIEBaEMOCTH CTyJeHTOB. Kaxmas 3amuch 3TOM BEIOMOCTH
JIOJDKHA conepkaTh: HoMep rpymnbl, @O cryaeHTa, OLCHKH 3a
MIOCJIC/IHIOI0 CECCHIO. BBIBECTH CITMCKH CTYAEHTOB I10 IPYIIaM.
B kaxnoit rpynne ®HO cTyaeHTOB OJDKHBI OBITH PacIioioxke-
HBI B IOPsIIKe yOBIBaHUS CPEIHET0 Oayia

13

15

Ipakxmuuecxas paboma 10.CTPpyKTYpHOEe MPOrpaMMHUPOBAHNE ¢ UCTI0JIb30BAHIEM MOAMPO-
rpaMM 4 MOayJiei

Llenv pabomui: n3yunth Bo3MokHOcTH Delphi mns Hanmmucanws moamporpaMm M CO3JTaHHS

Moayiseld. CocTaBUTh U OTJIAJUTh MPOrpaMMy, MCHOJb3yromyto BHEMHUNE Monyias UNIT c

MOJIPOTPAMMOI.

NupuBuyanbHble 3a1aHUS

[To yka3zanuro mpernojaBaTesisi BHIOCPUTE BapuUaHT 33Ja4d W3 3aJaHUi, IPUBEICHHBIX B YETBEPTON
padote. IIpeaycMoTpuTEe BO3MOXKHOCTH BEIOOpA (DYHKIIMH, IS KOTOPOi OYIeT pacCUMThIBAThCS TaOIMIIa
3HaYeHU. OYHKIUM TOMECTUTE B OTIEIBLHBIA MOIYIb. BBI3bIBaTh BEIOpaHHYIO (DYHKIIHIO JOJDKHA TPO-
1ieIypa, UCTIOJIB3YIOIIasi B KAUeCTBE BXOHOTO IIapaMeTpa MMsi COOTBETCTBYIOLICH (DyHKIUH.

Ilpakmuueckaa padboma 11. IlporpaMmMupoBaHne ¢ HCNOJIb30BAHUEM CPEICTB
rpadguveckoit nHbopMaIu

Lenb paGOThI: U3yYUTHh BO3MOXKHOCTH MTOCTPOEHUS TPa(UKOB € MOMOIIBIO KOMIIOHEHTA OTO-
Opaxxenus rpadudeckoit nHpopmanuu TChart. Hamucats 1 oTIaauTh MporpaMMy MOCTpOe-
HUS Ha KpaHe rpaduka 3aJaHHON QYHKITUH.

NunuBuayanpHbIe 3a0aHUS

[TocTpotite rpaduku GYHKIMA 171 COOTBETCTBYIOIIMX BapHAaHTOB W3 YETBEPTOH jabopa-
TOpHOU paboThl. TabnuIly AaHHBIX MOJIYYHUTH, U3MEHs mapamerp X ¢ marom h. BBoa uc-
XOJIHBIX JTaHHBIX OpraHu3oBaTh 4yepe3 okHa TEdit. CaMmocTosTeNbHO BHIOPATh YA0OHBIE Ta-
paMeTpbl HaCTPOUKHU.

IIpakTnueckas padora 12. Ucnoas3oBanne OLE- 1 COM-texHonorui
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POTrpaMMHUPOBAHUSL

[lenp pabOTHI: TO3HAKOMHUTHCS HA KOHKPETHBIX MPUMEpPaxX ¢ TEXHOJOTHSMHU IPOrpaMMUpPO-

Banusa OLE u COM.

Kparkue Teopernueckue cBeieHHs

Ha npoTsbkeHnr MHOTHX JIET TIPOrPaMMHCTBI CTPEMSTCS TIPHUITyMaTh CIIOCOOBI, TIO3BOJISIFOIIHE UCTIONB30-
BaTh YK€ HalMCaHHbIC Kobl. HampuMep, eciau B mporpaMMe Hy»KHa paboTa ¢ TaOIUIaMu, CICHyeT HC-
nonb3oBath MicrosoftExcel. Texnomorusi, mo3BoJistonias BeI3BaTh M3 Balllel nporpaMmbl Excel win gaxe
BCTPOHTH ATO MPHIIOKEHUE B CBOIO crcTeMy, HaspiBaeTcss OLE.

Eme ogHuM 1maroM B SBOMIOLUHU MporpaMMmupoBaHus craia texHosorus COM. Ilo cytu, umMeHHO
OHa JISKUT B 0CHOBE TexHOJoruu OLE M MMEHHO C IMOMOIIBIO HEee PEATU3yEeTCs CII0KHOE B3aMMOJICHCT-
BHE MEXIy NMPUIOKEHUSIMH, HAMMMCAHHBIMUA Pa3HBIMU MPOTPAMMHCTaMH M Ha Pa3HBIX s3bIkax. Ha sTtom
3aHIATUM TpeJyIaraeTcs paccMorperh ucnoib3oBanne COM-cepBepoB Delphi mins pabotsr ¢ Word u
Excel.

Ilpoepamma 1 (OLE-mexnonocuu)

[ar 1. Co3paiite HOBYIO hopMmy.

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

Iar 3. Co3naiite daitn Excel. 3anecute B Hero ceon ®HO. Coxpanuere ero ‘H:\L.xls’.

[Iar 4. Co3maiite nporemypy o0paboTKH COOOIIEHHUS O HAaXKaTHH Ha KHOTIKY:

procedure TForml.ButtonlClick(Sender: TObject); begin

OLEContainerl.CreateLinkToFile('"H:\1.x1s',FALSE); end;

[lIar 5. CxommunmupyiiTe nmpuiokenrne. Haxxmute Ha kHONKy. Yo6enutech, uto B OLEContainer 0y-
JIeT 3arpy>KeH CO3JaHHbIi Bamu (aiin 1 .xls.

ar 6. lenknaute 2 paza Ha OLEConatainer, u Bbl yBUIuTE, uTo Oynet 3amymeH MicrosoftExcel ¢
3arpykKeHHBIM B Hero BaiiuM ¢aiiinom. Buecure B daiin usmenenus. Coxpanure dain u 3akpoirte Ex-
cel. HaxxmMuTe B cBOeM MPHUIOKEHUH KHOMKY M yoemautech, utro B OLEContainer oToOpa3uanch u3-
MeHeHus Qaiina (puc. 12.1).

[lIar 7. U3menuTe nporeaypy o0padoTKH cOOOIIEHNS 0 HAKATHN Ha KHOTIKY CIICTYIOIINM 00pa3oM:

procedure TForml.ButtonlClick(Sender: TObject);

begin

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

end;

[ar 8. /loGaBbTe eie 0/Hy KHOMKY Ha (DOpPMY U HAMIIUTE JJIsl Hee 00pa0OTYMK COOBITHS HAXKATHS
Ha Hee:

procedure TForml.Button2Click(Sender: TObject);

begin

OLEContainerl.Close;

end;

[ar9. Cxommunupyiite mpoekT. Haxmure Ha KHONKY «3arpy3uth ¢aiin». B OLEContainer'e oto-
OpasuTcs conepxumoe daiina.

enkuaute 2 paza Ha OLEContainer. Bol mosryuure pe3ynbsTar, moka3aHHbIH Ha puc. 12.2.

Excel OymeT BcTpoeH B Ballle IPUIIOKEHHUE, U B HEM OyIeT OTKPHIT Bamt (aiii. J[J1s1 Toro 9To0h! BBIN-
TH U3 peXKUMa PEIaKTUPOBAHUS, HAKMUTE KHOIMIKY «3aKphITh (harmy.

[Iar 10. Tenepb cHOBa MOMEHSITE NPOLEAYPY JUIsI IEPBOM KHOIKH:

procedure TForml.ButtonlClick(Sender: TObject);
begin

OLEContainerl.InsertObjectDialog;
end;
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Puc. 12.1. Unmoctpauus mara 6

ar 11. Cxomnunupyiite npoekt. Teneps Npu HaXKaTHX HA KHONKY «3arpy3uTth ¢aitm» Oyaer mo-
SBTSTBCS CTaHAapTHas ¢opma (puc. 12.3), B KOTOPO# MoKa3aHbl BCEe MPOTPaMMBI, KOTOPbIE BbI MOXKETE
BCTPauBaTh WIM CBSA3BIBATH CO CBOECH MPOrpamMMOi.

I Forml
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* Coan: us saiina TNuarpamma Microsoft Graph 57
: : : DoryreHt Microsoft Word
| Dovyment WordFad
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3 Micosoft Excel”

Puc. 12.3. Unnroctpanus mara 10

MOKHO cO3/1aTh HOBBIH OOBEKT 3TUX MPOTrpaMM I HCTIONB30BaTh OOBEKTHI U3 (haiiiia, TAKKe eCTh BO3-
MO>KHOCTB CBSI3bIBAaTh OOBEKT WIIH BHEAPSITH B IpHIOKeHHe (puc. 12.4).
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CBAIHO C PAFIM, HTO NOIBOMAT OTPAXATE & i
5 AOKWMEHTE U3MEHEHUR 3TOMO PaiNA. }

Puc. 12.4. Unmroctpanus mara 11
[Tar 12.IToskcriepuMeHTUPYHTE C Pa3MTUYHBIMA IPHIOKECHUSIMH.
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Ipoepamma 2 (COM cepesepa Delphi)
PaccMoTpum Takxke, Kak MOXHO HCIONIBb30BaTh COM-TEXHOIOTHY NIl BHECECHUS U3MEHEHUH B JI0-
KYMEHTHI IPYTHX IPOTPaMM.
Crienyrorasi mporpaMma nipeTHazHaueHa JijIs 3alicHy JJAHHBIX U3 Balllel porpaMMel B JokymeHT Excel
Y CUUTHIBAHUS WHPOPMAIIUH U3 IOKYMEHTA.
1 Haiinure Ha 3aknaake Servers kommnoneHT Excel Application u omecTtute ero Ha (JOpMy HOBOT'O TIPH-
JIO)KEHUS. Y CTAaHOBHUTE CBOMCTBO ATOr0 KOMIIOHeHTa AutoQuit=true.
2 Coszpatite ¢aiin H:\2.x1s\.
3. [TomecTtute Ha popmy onHy KHONKY. JlaliTe eif Ha3BaHUe «3amucaTh JaHHBIS». Hanumure
IUIs Hee 00pabOTUMK COOBITUS HaKaTHsI Ha KHOIIKY:
procedure TForml.ButtonlClick(Sender: TObject);
var Filenamel:01leVariant;
begin
ExcelApplicationl.Connect;
//3amuch B CYIIECTBYIOLIHMN (aiin
Filenamel: = "H:\2.xls ';
ExcelApplicationl. Workbooks.Open(Filenamel, EmptyParam,
EmptyParam, EmptyParam, EmptyParam, EmptyParam,
EmptyParam, EmptyParam, EmptyParam, EmptyParam,
EmptyParam, EmptyParam, false, 0);
//'Y cTaHOBKaIBeTazamBKusueikn Excel
Excel Applicationl.Range[Edit2. Text,Edit2. Text].Interior.Colorlndex:=5;
//3anecenuenHpopMalHBOIIpeaeacHHYosuelikyTadauisiExcel Applicationl. Range[ Edit2. Text,Edit2. Tex
t].Value:= Editl. Text;
ExcelApplicationl.Disconnect;
end;
4. Jlo6aBbTe Ha opmy nBa kommnoHneHTa Label u Edit.
5. Cxommunupyiite npoekt. BHecuTe Tekct mist BctaBku B Excel u HoMep sdeliku (OH COCTOUT U3
OyKBBEI — HOMEp cToI01a, U LUPPBI — HOMEP CTPOKH) (puc. 12.5).

Z{of x|

| 3anucarb gaHHbie ;

Texcr ang sanucu & Dain ;Bra'r TEKCT GYAET 38NUCaH B Palin

KoopauHatbl AYeliku, B KOTOPYIO HYKHO SanucaTs lH7

Puc. 12.5. NnmocTpanus mara 5

[Tocne naxatus Ha KHONIKY coxpaHute (aiin. [lotom oTkpolite daiin u ydeaurecs, YTo AJaHHBIE 3a-
MICaHBI B HY)KHYIO TYCHKY.
6. J106aBbTe B MPEIBLIYILYIO MPOIEYPY VTS HATISITHOCTH CIEAYIONIYIO CTPOKY:
ExcelApplicationl.Visible[0]:=TRUE;
//'Y cTaHOBKA 1IBETA 3aMBKH siueliku Excel
7. CkomnunupyiTe npoekt emie pa3. Tenepb Excel Oyzner 3amymieH He B (POHOBOM pexHME, KaK 3TO
obu10 panee.llpu mporpammupoBanuu padotsl ¢ Excel 1 Word pekomenayeM HamucaTe Makpoc B CaMOM
Excel wim Word, a moTom mepeHecT KO Makpoca B CBOIO MPOrpaMMy C YI€TOM HEOOJBIIHX OCOOCHHO-
CTell CHHTaKCHCca BBIOPAHHOTO S3BIKA.
8. M3MeHnTe Ha3BaHUE AIIEMEHTOB Ha hopMe.
9. U3menwute nporeypy HaXaThs Ha KHOIKY CIEIYIOIIMM 00pa3oM:
procedure TFcrml.ButtonlClick(Sender: TObject);
var FileNamel: OleVariant;
begin
ExcelApplicationl.Connect;
Filenamel: = 'D:\2.xls';
ExcelApplicationl. Workbooks.Open(Filenamel, EmptyParam,
EmptyParam, EmptyParam, EmptyParam, EmptyParam,
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EmptyParam,

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

Editl. Text:=ExcelApplication1.Range[Edit2.Text, EmptyParam].Text;
ExcelAppiicationl.Disconnect;

end;

10. Co3paiitTe mporpaMmy s 3ardcd uHbopMaiuu B qokyMmeHT Word. i 3Toro usmeHuTe Gopmy
MPOEKTa, KaK MMoka3aHo Ha puc. 12.6 (mobaBsTe kommoneHTsl WordApplication 1 WordFont) u nepenu-
IMTe 00pabOTYMK HAKATHS HA KHOTIKY:

procedure TForml.ButtonlClick(Sender: TObject);

begin

WordApplicationl.Connect;

//co3naHKe HOBOTO JOKYMEHTA
WordApplicationl. Documents. Add(EmptyParam,EmptyParam);
WordApplicationl.Visible:=true;

/I'Y cranoBkampugTa

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

WordFontl.Size:=17;

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

end;

Puc. 12.6. ®opma ¢ kommonenramu WordApplication m WordFont

Hnousudyanvhule 3a0anus

Hwxe nmpusenensr 15 BapuanToB 3amau. [1o ykasaHuro mpemnojaBatelis BHIOEpPUTE CBOE WHIWBUIY-
anpHOE 3a7aHue. YTOUHHUTE YCIOBUE 3a/aHHs, KOJIMYECTBO, HAUMEHOBAaHHWE, THINbl HMCXOAHBIX JaH-
HBIX.

Bo Bcex 3amaHmsIX CKaJIspHBIE NIEpPEMEHHBIE BBOIUTH ¢ MoMomIsio kommoneHTa TEdit ¢ cooTercrt-
BYIOILIUM TOsiICHEHHEM B Buze komnoHeHTa TLabel. CkansipHbIil pe3yabTaT HYKHO BBIBECTH B BHJE KOM-
nonenta ExcelApplication B ¢aiin Tabnmuunoro npoieccopa Excel mnu WordApplication B daitn Word.

1. Jlar MaccuB U3 k CHMBOJIOB. BeIBecTH B haiin TaOIUIHOTO TpoIleccopa CHadana Bce MUQphI, BXO-
JSIIMe B HETO, a 3aTeM BCE OCTaJIbHBIC CUMBOJIBI, COXPaHsIsl TIPH 3TOM B3aUMHOE PACIIOI0KEHHE CUMBO-
JIOB B K&KIOW U3 3TUX JIBYX TPYIIIL

2. Jlan maccuB, comepskanuii oT 1 10 & CHMBOJIOB, 32 KOTOPEIM CJIEAyeT TOYKa. HarmeuaTaTh 3TOT
TeKcT B ¢aitn Word B 00paTHOM NOpPSIZIKE.

3. lan Hemycroii MaccuB u3 uu¢p. BeiBectr B ¢aitn Excel mudpy, Hanbonee 4acTo BCTpeyarouyocs
B 9TOM MacCHBE.

4. OTcopTUpoBaTh AIIEMEHTH MaccuBa X 1Mo Bo3pacTaHuio. PesynbraT Haneyarats B ¢aiin Excel.

5. DneMeHTHI MaccuBa X paclojioXHUTh B 00paTHOM nopsinke. Pesynbrar HaneyaraTs B ¢aitn Excel.

6. DnemMeHTs MaccrBa X MUKITWYSCKU CABUHYTH Ha kK TIO3WIMHA BIIeBO. Pe3ynpTaT HammeyaTaTs B (haiiin
Excel.

7. OnemeHTHl MaccuBa X IMKIMYECKH COBUHYTHh Ha k MO3WLIMK BrpaBo. Pe3ynbpraT HamedaTaTtb B
(atin Excel.

8. [IpeoOpazoBarh MaccHB X 1O CIEAYIONIEMY MPABKITY: BCE OTPHIIATEIBHBIC 3JIEMEHTHI MacCUBa Tie-
pEHECTH B Ha4ajo, a Bce OCTalbHBIE — B KOHEL, COXPaHss HCXOJHOE B3aUMHOE PACIIONIOKEHUE Kak cpe-
OU OTPULATENbHBIX, TaK W CPeO OCTANBHBIX 3JIeMEHTOB. Pe3ynbraT Haneuarats B (haiin Excel.

9. DileMeHTBI KaXKI0r0 U3 MacCHBOB X U Y yHnopsao4eHbl M0 HeyObiBaHUIO. OOBEIUHUTD DIICMEHTHI
9THX JBYX MacCHBOB B OJMH MacCUB Z Tak, YTOOBI OHM CHOBa OKa3aJUCh yIMOPSYECHHBIMH MO HEyObIBa-
Huto. PesynpTar Hamevartats B daiin Excel.
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10. Jan mMaccuB u3 4 cumBosoB. OpeaenuTb, CHMMETPUYEH JIH OH, T.€. YUTAETCA JIM OH OJUHAKOBO
CJIeBa HAIPABO U CIIpaBa HalIeBO. EcM cuMMeTpUYeH, TO BRIBECTH ero B daitn Word.

11. Jano nBa maccuBa. HailTu HamMmeHblllee Cpeau T€X AJIEMEHTOB MEPBOrO0 MacCHBa, KOTOpPHIE HE
BXOJIAT BO BTOpOI MaccuB. Hamewarats 3TH HauMeHbIHe gucia B gaitn Word.

12. OnpeenuTh KOIMYECTBO MHBEPCU B 3TOM MaccuBe X (T.€. TAKUX IMap 3JIEMEHTOB, B KOTOPHIX
0oJIbIlIee YHCI0 HAXOMUTCS ClIeBa OT MEHbIIET0: Xx{i}/>x{j} npu i<j). HaneuaTaTs 3T mapsl B (aiii.

13./lan MaccMB M3 CTPOYHBIX JIATHHCKHX OykB. BriBectu B (aiin Word atotr MaccuB B andapur-
HOM TOpsiAKe Bce OYyKBBI, KOTOPBIE BXOST B 3TOT TEKCT 10 OAHOMY pasy.

14. BeiBectu B (¢aitn Excel 3amaHHbIil MaccuB U3 k& CUMBOJIOB, yIQJIWB U3 HETO OBTOPHBIE BXOXK[E-
HUS KQXKIOTO CHMBOJIA.

15. Onpenenuth, CKOIBKO Pa3IMYHBIX CHMBOJIOB BXOJIUT B 33/IaHHBIN TEKCT (TEKCT BBOAUTCS B (aiin Word
Y OTKPBIBAETCSI IOCPEICTBOM COOTBETCTBYIOIIEIO KOMITIOHEHTA), COZIEpyKaIlvii He Oonee & CHMBOJIOB M OKaHYIH-
BAIOIINICS TOUYKOH (B caM TEKCT TOUYKA HE BXOJIUT).

MJIK 02.02

IMpaktrueckas pabora Ne 1. Tema: "IIporpammupoBanne BeTBICHUN".

1. Jlanbl nenple yncia m, n. Eciiv 4nciia He paBHBL, TO 3aMEHUTh Ka)XJ0€ U3 HUX OJHUM U
TEM K€ YHCIIOM, PaBHBIM OOJIbLIIEMY U3 UCXOTHBIX, a €CJIM PaBHBI, TO 3AMEHUTD YHCIIa HYISIMHU.
2. [ToxcunTaTh KOTUYECTBO OTPHUIATEIBLHBIX CPEIH YUCeN a, b, C.

3. [ToacunTarh KOJIMYECTBO IENBIX CPEI YUCEN a, b, C.

4. Onpenenutp, ASTUTENEM KaKUX YUCEN a, b, ¢ SBISETCS YUCio K.

5. Yceayru TenedoHHOM CETH OTUIAYMBAIOTCS 110 CIIEAYIOMIEMY TTPaBUITY: 32 Pa3rOBOPHI 10 A

MHUHYT B Mecs1] — B py0., a pa3roBopbl CBEpX yCTaHOBJICHHON HOPMBI OIJIAUMBAIOTCSIN3 pacyeTa
C py0. 3a munyty. Hanucars mporpammy, BBIYHCIISIONIYIO IJIaTy 3a MOJIb30BaHUE TeIe(POHOM
JUTIsl BBEJIGHHOT'O BPEMEHH Pa3rOBOPOB 3a MECSIL.

6. I'py30Boii aBTOMOOUITH BBIEXAJT U3 OJHOTO TOPOJA B APYTroi co cKopocThio v1 km/4. Ye-
pe3 t 4 B 9TOM e HaIlpaBJICHUH BbIeXal JIETKOBOM aBTOMOOWIIL cO ckopocThio V2 kM/4. Cocra-
BUTH IIPOTPaAMMy, ONIPEICISIIONTYIO, TOTOHUT JIM JIESTKOBOM aBTOMOOMIIH TPYy30BOM uepes t1 1 mo-
CJIe CBOETO BBIE3/1A.

7. [lepepacnpenenuts 3HaYeHHs] IEPEMEHHBIX X M y TaK, YTOOBI B X 0Ka3ajoch Ooubliiee 13
ATUX 3HAYCHUH, a B Y — MEHbIIIEE.

8. OnpenenuTh NPaBUIBHOCTD JaThl, BBEACHHOU C KJIaBUATYPHI (ducio — oT 1 mo 31, mecsiy
—ot 1 10 12). Ecnu BBeZieHbI HEKOPPEKTHBIE TaHHBIE, TO COOOLIUTH 00 ATOM.

9. CocTaBuTh MporpamMmy, ONpeIeAIONlyI0 Pe3yabTaT raJaHus Ha pOMalllKe — «TI00UT — He
JTIOOUTY, B35B 32 HCXOJIHOE JAHHOE KOJIHYECTBO JIETIECTKOB N.

10. Hamucars nporpaMMmy — MOJIENb aHaliM3a MOKAPHOTO JIaTYMKA B MOMENIEHUH, KOTOpas

BBIBOAMT coobieHune «llojkapoornacHas cuTyanus», €ciad TeMIlepaTypa B KOMHATe MPEBBICHIIA
60° C.

11.  Puc pacacoBan B 1Ba makera. Macca nepBoro — t kr, BToporo — n xr. CoctaBuTh mnpo-
rpamMMy, OTIPENETMIONIYIO: a) KaKOW MaKeT TshKellee — MEepBhId MIIM BTOPOil; 0) Maccy Oonee Ts-
JKEJIOT0 MaKeTa.

12.  Hanucarps nporpammy, KOTOpasi aHAIM3UPYET JAaHHBIE O BO3PACTE€ U OTHOCHUT YEJIOBEKa K
OJTHOW M3 YETHIPEX TPYIIIL: JOUIKOJbHUK, YICHUK, paOOTHHK, eHcuoHep. Bo3pact BBoguTCS €
KJIaBUATYPBHI.

13.  CocraBuTh mporpamMmy, ONpENeNAIONIyI0, Tpoiiner 1  rpaduk  QYHKIUH
y=a-x’+b-x+c yepes 3a/laHHyI0 TOUKY ¢ KOOpAuHaTamu (m, n).

14. K ¢unany konkypca jgydmrero no npodeccun «CreruanicT 3JIeKTPOHHOTO oduca» ObUTH
JonyieHsl Tpoe: MBanos, Ilerpos, Cugopos. CopeBHOBaHMS IPOXOAWIN B TpH Typa. ViBaHOB B
nepBoM Type Habpaix ml Gamios, Bo BTopoMm — nl, B TpetbeM — pl. IlerpoB — m2, n2, p2 coot-
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BeTcTBeHHO; CumopoB — m3, n3, p3. CocTaBUTh mporpammy, OMpeaesIsioNnIyto, CKOJIbKO 0aioB
HaOpan nobeuTens.

15.

Hanucats nporpammy HaXx0X/1€HUS CyMMBbI OOJIBILIETO U MEHBILIETO U3 TPEX YHCET,

[Ipaktrueckas padota Ne 2. Tema: "Omnepartop BeiOOpa".

1.

10

11

12.

13.

14

15.

16

17.

Hanwucare nmporpammy, KoTopasi o HOMepy JTHS Henlenu (LesioMy 4uciy ot 1 10 7) BbiaeT B
Ka4yeCcTBE pe3ysibTaTa KOJIMYECTBO YPOKOB B BallleM KJIacce B 3TOT JI€Hb.

Hanwucars nporpamMMy, mo3BOJISIONIYIO IO TOCIEHEH Hudpe Yrciaa OnpeaeInTh MOCIeIHIO
nudpy ero kBaapara.

CocTtaBuTh MporpamMmy, KOTopas 1o 3aJlaHHBIM TOJly U HOMEpY Mecslla OnpeenseT Koinde-
CTBO JHEN B DTOM MECHIIIE.

Jlis xaxxoit BBeeHHOM 1udpsl (0 — 9) BBIBECTH COOTBETCTBYIOINIEE €l HA3BaHKE HA aHTIINN-
ckoM si3eike (0 — zero, 1 — one, 1 —two,...).

CocTaBuTh IIporpaMMy, KOTopas o ganHomy uuciy (1 — 12) BeIBoAUT Ha3BaHUE COOTBETCT-
BYIOIIIETO €My MecsIia.

CocTaBUTh IPOTPaAMMY, ITO3BOJISIONIYIO MTOJIYUYUTh CIIOBECHOE OMUCAHUE HIKOJIBHBIX OTMETOK
(1 — «moxo», 2 — «HEYTOBICTBOPUTEIBHOY, 3 — «YIOBICTBOPUTEIBLHO», 4 — «XOPOIIO», 5 —
«OTIIMYHOE).

[TycTh dnemMeHTaMu Kpyra SBJISIFOTCS paauyc (IEPBBIM JIEMEHT), TUaMeTp (BTOPOU DJIEMEHT)
U JITMHA OKPY)KHOCTHU (TpeTuid smemeHT). CocTaBUTh MpOrpaMMmy, KOTOpasi o HOMEpy dJie-
MEHTa 3ampaiiuBaia Obl ero COOTBETCTBYIOIIEE 3HAYCHHE U BBIUMCIIIIA OBl TUIOIIA b KpyTa.
[IycTp 3meMeHTaMu TPSMOYTOJIBHOTO PaBHOOEIPEHHOTO TPEYTrOJIbHUKA SBISIOTCS: 1) Karer
a; 2) runoTeHy3a b, 3) BeicoTa h, onyiieHHast U3 BEPIIMHBI MPSIMOTO yIjia Ha TUTIOTEHY3Y; 4)
wiomaab S. CocTaBuTh Mporpammy, KOTopasi 1o 3aJJaHHOMY HOMEpPY U 3HAYEHUIO COOTBET-
CTBYIOILIETO AJIEMEHTA BbIUMCIIsUIa Obl 3HAYEHHE BCEX OCTAJIbHBIX 3JIEMEHTOB TPEYTOJIbHHKA.
Hanwucare nporpamMMy, KoTopasi 10 HOMEpy MecsIia BBIAAET Ha3BaHHUE CIEAYIOLIET0 3a HUM
Mmecsa (pu t = 1 monyyaem deBpainb, 4 — Maid U T.1.).

Hanwucare nporpammy, kotopasi ObI IO BBEJEHHOMY HOMepYy Bpemenu roja (1 — 3uma, 2 —
BECHA, 3 — JIeTo, 4 — OCeHb) BbIJJaBajla COOTBETCTBYIOIIME STOMY BPEMEHU I'0Jla MECSIIbI, KO-
JIMYECTBO JHEH B KaXKIOM M3 MECSLIEB.

B craposimonckom kanenmape Obul MPUHAT 12-JeTHHIM UK. ['0pI BHYTPH IUKJIA HOCHIH
Ha3BaHUS KUBOTHBIX: KPBICHI, KOPOBBI, TUTPA, 3aiilla, APAKOHA, 3MEH, JIOIIAH, OBIbI, 00€3b-
SIHBI, KypHUIIbl, COOaKM U cBUHBU. Hamucats nporpammy, KOTopasi BBOZUT HOMEP HEKOTOPOTO
rojia ¥ ImeyaTaeT e€ro Ha3BaHHE IO CTApOsANOHCKoMY KaneHaapio. (Crnpaska: 1996 r. — ron
Kppichl — Hauaa0 ouepeHOro KA. )

s nenoro yncna k; or 1 1o 99 nanevarats ¢pasy «Mue k ner», yautsIBas mpu 3ToM, 4TO
IIPU HEKOTOPBIX 3HAYEHMSIX Kk CIOBO «iIeT» Ha/J0 3aMEHHUTh Ha CJIIOBO «T0J» WM «rojay. Ha-
npumep, 11 ner, 22 roga, 51 rox.

Hanucars nporpammy, koTopasi Obl 110 BBEJICHHOMY HOMEpY eIuHUIbl u3mepenus (1 — ge-
LUMETP, 2 — KWIOMETp, 3 — METp, 4 — MUJUIUMETP, 5 — CAHTUMETP) U JUIMHE OTpe3Ka L Bbija-
Bajia Obl COOTBETCTBYIOIIEE 3HAUCHUE JTUHBI OTPE3Ka B METpax.

Hanucate nporpammy, koTopas 1o BBoAUMOMY 4uciy oT 1 1o 11 (Homepy kiacca) BbIIAET
cooTBeTcTByMOIIee coobmenne «lIpuBer, k—kmaccauk». Hanpumep, ecnmm k = 1, «lIpuser,
NEPBOKIACCHUKY; eciu k = 4, «[IpuBeT, 4eTBEpOKIACCHUK.

Hamucats mporpamMmy, KoTopas o BBeJIeHHOMY 4YHcity oT 1 10 12 (HoMepy mecsiiia) BeIIaeT
BCE MPUXOASIINECS Ha ATOT MECAI] Pa3THUYHBIC JTHHU (HApUMep, €CIH BBEIEHO YHCcio 1, TO
JIOJDKHO TosyduThest 1 ssuBapst — HoBwiid rox, 7 ssuBapst — PoxxiecTso).

Hano HarypanbHoe uncio N. Eciau oHo nenutest Ha 4, BeIBecTH Ha 3kpaH otBeT N=4k (rae k
— COOTBETCTBYIOIIEE YaCTHOE); €CJIM OCTATOK OT JeneHus Ha 4 paBeH 1, To N=4k+1; ecnu oc-
TaTOK OT jAeneHus Ha 4 paBeH 2, To N=4k+2; eciu ocTaTok OT neneHust Ha 4 paBeH 3, TO
N=4k+3. Hanmpumep, 12 = 4%3, 22 = 4*5 + 2.

NMmeercss mpoHyMepOBaHHBINM CIIMCOK JeTanei: 1) mypyn, 2) raiika, 3) BUHT, 4) IBO31b, 5)
60a1. CocTaBUTh IpOrpamMmy, KOTOpasi 10 HOMepy JIeTalld BEIBOJIUT Ha 3KpaH ee Ha3BaHUeE.
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10.

11.

12.

13.

14.

15.

16.

17.

18.

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

Janer monmoxkurensueie gncia A u B (A > B). Ha otpe3ke muuHBI A pa3MenieHO MaKCHMAaJIbHO
BO3MOKHOE KOJIMYECTBO OTPE3KOB JNMHBEI B (0e3 Hanoxennii). He ncmomb3yst omepaniy yMHOXKe-
HUS U JISIICHUS, HAWNTH JJTUHY HE3aHATON YacTH OTpe3Ka A.

Janbr monmoxxutenbHbie uncia A u B (A > B). Ha otpeske amuHBl A pa3MenicHO MakCHMalTbHO
BO3MOKHOE KOJIMYECTBO OTPE3KOB JNMHBI B (0e3 Hanoxennii). He ncmonb3yst omepanuy yMHOXKe-
HUS U JISIICHUS, HAWTH KOJIMYECTBO OTPE3KOB B, pa3meleHHbIX Ha 0Tpe3ke A.

Jans! niensie monoxutenbHbie uncaa N u K. Vcnonb3yst TOMBEKO ONepanuy CIOKECHUS U BBIYHUTA-
HUs, HAUTH YacTHOE OT AesieHus Haueno N Ha K, a Takke 0CTaTOK OT 3TOro JIEJICHUS.

Jano nemoe gncio N (> 0), siBistrorieecss HEKOTOPOU cTeneHbro urcia 2: . Haittu memoe gucio K —
MOKA3aTeNb 3TOH CTETICHHU.

Jlano nenoe uncno N (> 0). Haiitu npoitnoii paxropuan N: N =N-(N—2)-(N-4).. (mocnen-
HUAW COMHOXKUTENH paBeH 2, ecnu N — uetHoe, u 1, ecmu N — HedeTHOe). UTOORI M30€kKaTh 11eNI0-
YUCICHHOTO TICPETIOTHEHHMS, BBIYUCIISATH 3TO MPOU3BECHIE C MIOMOIIBIO BEIIECTBCHHON MEPEeMEH-
HOW Y BBIBECTHU €T'0 KaK BEIIECTBEHHOE YHCIIO.

Hano menoe guciio N (> 0). Haiitn HanMeHbIee 1eN1oe mojaoKuTeapHoe Jucio K, kBaapaT KOTo-

z
poro npesocxoaut N: K > N, ®ynkiuio u3BieueHns KBaIpaTHOrO KOPHs HE MCIIOIb30BaTh.
Hano nenoe yucio N (> 0). Haiitu HanGombiee nenoe yucio K, kBagpaT KOTOPOro HE MPEBOCXO-

LE2
auT N: < N. OyHKUIHIO U3BJIECUYCHHS KBAJPATHOIO KOPHSI HE UCIIONIb30BaTh.
Hano nenoe yucno N (> 1). Haiitu HauMensIuee nemnoe yucio K, mpu KOTOpoM BBITIOTHSETCS He-

3[{

PaBEHCTBO >N.
Hano uenoe uucio N (> 1). Haiitu HanGonbmiee nenoe yuciao K, mpu KoTopoM BBHITIOTHSETCS He-

3[{
pPaBEHCTBO <N.
Hano nenoe uncno N (> 1). BeiBecTn HauMeHbIIee U3 eNbIX grcen K, s KOTOphIX cyMMa 1
+ 2+ ... + K Oyner Gonbiie unu paBHa N, B camy 3Ty CyMMY.
Jano nemoe ncio N (> 1). BeiBecTn HanbombIee w3 MENbIX ancel K, mis KoTopeIx cymMma 1

+ 2 + ... + K Oymer meHsbIe Witk paBHa N, U caMy 3Ty CyMMY.

Hauansbneiii Bknaza B 6anke pasen 1000 py0. Uepes kaxaplil MecsI pa3Mep BKJIaJa YBEINYUBACTCS
Ha P mporeHToB 0T mMeromeicst cymmel (P — BemectBerHoe uucio, 0 < P < 25). [lo nanaomy P
OTIPEIICITNTh, Yepe3 CKOIBKO MECAIEeB pa3Mep BKiIaaa nmpessicutT 1100 pyd., m BEIBECTH HalIEeHHOE
KonnuecTBo MecaleB K (1esoe yucno) u uTOroBsli pazmep BKiIaga S (BELIECTBEHHOE YHCIIO).
CrnopTcMeH-TBDKHUK Hadyall TPEHUPOBKH, poOekaB B nepBblid AeHb 10 kM. Kaxaslid ciaenyrommii
JIeHb OH yBEJIMUHUBaJl AJUHY npobera Ha P mpoueHToB oT npodera npeapiyniero aus (P — Bemect-
BeHHoe, 0 < P < 50). [1o nannomy P onpenenuts, mocie Kakoro JAHsS CyMMapHbIH IPoOer JIbDKHUKA
3a Bce AHU mpeBbicHT 200 KM, ¥ BBIBECTH HaiieHHOe konnuecTBo nHei K (menoe) u cymmapHbIi
po0Oer S (BEIIeCTBEHHOE YHCIIO).

Hano nenoe yucno N (> 0). Mcnonb3ys onepanuy A€I€HUs HALIENO U B3ATHs OCTaTKa OT JENEHUs,
BBIBECTH BCE €T0 IU(PBI, HAYMHAS C CaMOH MMPaBoii (paspsiia eIUHHULT).

Hano nenoe yucno N (> 0). Mcnonb3ys onepanuy A€I€HUs HALIEIO U B3ATHs OCTaTKa OT JENEHUs,
HalTU KOJIMYECTBO U CyMMY €ro Ludp.

Hano nenoe uncno N (> 0). Mcnonb3ys onepauny AejIeHUs HALETO U B3ATHs OCTaTKa OT AENCHUs,
HaTH YKCII0, TOITy4YEeHHOE MPH MPOYTEHNUH Yuciia N crpaBa HaIeBo.

Jano nemoe uncio N (> 0). C moMoImipio onepanuii JeICHMs HAIleJI0 U B3SATHSI 0CTaTKa OT JEICHUS
OIIpe/IeNNTh, IMeeTCs M B 3amucy uncia N nudpa «2». Ecnu umeercs, To BeiBecTn True, eciau HET
— BeiBecTH False.

Hano nemoe uncio N (> 0). C moMoImipio oniepanuii JeICHMs HAIleJI0 U B3SATHS 0CTaTKa OT JEICHUS
OIIpENeNIuTh, UMEIOTCA JIM B 3amMcu ynucia N HedeTHble IMppbl. Ecinu umerotes, To BoiBecTu True,
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eciu HeT — BeIBecTH False.

19. Jlano nemoe yuciio N (> 1). Eciu 0HO sSIBISICTCSI IPOCTBIM, TO €CTh HE MMEET IMOJIOKUTEIBHBIX JIe-
nuTenel, kpome 1 1 camoro cebs, To BeIBecTH 1rue, nHade BeiBecTH False.

20. JlaHBI TIENTBIC TTOJIOKUTENBbHBIC Yrciia A u B. Halitn ux manbonsmmii oommii nenutens (HO/), uc-
nonb3ys anroput™ EBknupa: HOZ(A, B) = HOJI(B, A mod B), eciiu B # 0; HOZ(A, 0) = A, rae
«mod» 00603HaYaET OTepanrio B3STHS OCTaTKa OT JEICHUSI.

IMpaktuueckas padora Ne 4. "[IporpamMmmupoBanre MaccuBOB'".

1. B omHOMEpHOM MaccuBe, COCTOSIIEM W3 NBEUMICCTBEHHBIX 3JIEMEHTOB, BEIYUCIHTE: 1) CyMMy OT-
pHIIATENFHBIX 2JIEMEHTOB MacCcHBa; 2) MPOU3BE/ICHUE 3JIEMEHTOB MacCHBa, PACTIONOKEHHBIX MEXTy MaK-
CHUMaJIbHBIM 1 MHHUMAIILHBIM JJIEMEHTAMH. YTIOPSI0YUTH SJIEMEHTHI MACCHBA TI0 BO3PACTAHHIO.

2. B omHOMEpHOM MaccuBe, COCTOSIIEM M3 NBEIISCTBEHHBIX 3JIEMEHTOB, BRIYUCIUTE: 1) CyMMYy IO-
JIOKUTEILHBIX 3JIEMEHTOB MacCHBa; 2)IIPOU3BEJICHUE 3JIEMECHTOB MAaCcCHBa, PACIIOIOKCHHBIX MEXIY MakK-
CHUMAJIbHBIM IO MOJYJIF0 H MHHHUMAIILHBIM, HO MOJIYJIFO JIEMEHTaMHU. YTOPSIOYNTh 3JIEMEHTHl MacCUBa
10 YOBIBaHUIO.

3. B omHOMEpHOM MaccHBe, COCTOSIIIEM M3 NIENBIX 3JIEMEHTOB, BEIUUCIIHTE: 1) MPOU3BEICHUE DIIe-
MEHTOB MaCCHBa C YeTHBIMH HOMEPaMH; 2) CYMMY 3JIEMEHTOB MACCHBa, PACIIOJIOKEHHBIX MY TIEPBBIM
U TIOCIIC/THUM HYJIEBBIMU 3j1eMeHTaMu. [Ipeodpa3oBaTh MacCHB TakUM 00pa3oM, YTOOBI CHaYaa pacrosia-
TaJIUCh BCE TIOJOXKHUTEIbHBIE AIIEMEHTHI, 2 IOTOM — BCE OTPHUIATENILHBIC (AIEMEHTHI, paBHbIe ), CUNTATH
TIOJIOKUTEIIBHBIMH).

4. B oaHOMEepHOM MaccuBe, COCTOSIIEM W3 NBEIICCTBEHHBIX JJIEMEHTOB, BBIUYUCIHUTH: 1) CyMMy
3JIEMEHTOB MacCHBa C HEUYETHHIMH HOMEpaMH; 2) CyMMY SJICMEHTOB MacCHBA, PACIOJIOXKCHHBIX MEKIY
TIEPBBIM U TOCIEAHUM OTPUIATEIIEHBIME 37eMeHTaMu. CxKaTh MAacCHB, YAAJIUB U3 HETO BCE DIICMEHTHI,
MOJTYJ1b KOTOPBIX He TpeBbiiaeT 1. OcBoOOUBIINECS B KOHIE MACCHBA DIIEMEHTHI 3aTI0OTHUTH HYJISIMH.

5. B ojiHOMEpHOM MaccCHBE, COCTOSIIEM U3 NBENICCTBEHHBIX AJIEMEHTOB, BEIYUCIUTD: 1) MUHUMAIb-
HBII 3JIEMEHT MAacCHBa; 2) CyMMY 3JIEMEHTOB MAacCCHBA, PACIOJIOKEHHBIX MEKIY MEPBBIM U MOCICIHUM
MIOJIOXKHUTENILHBIMU 3J1eMeHTaMu. [IpeoOpa3oBaTh MacCHB TaKUM 00pa3oM, YTOOBI CHaYaja pacroiaraiuch
BCE JJIEMEHTHI, PABHBIC HYIIIO, a2 TOTOM — BCE OCTAJILHBIE.

6. B omHOMepHOM MaccuBe, COCTOSIIEM U3 NIENBIX 3JIEMEHTOB, BEIYUCIUTD: 1) HOMEp MakCUMallb-
HOTO JIEMEHTa MacCHBa; 2) MPOU3BEICHUE JIEMEHTOB MacCHBa, PACIIOIOKECHHBIX MKy TIEPBBIM H BTO-
pBIM HyJIEBBIMHU dlieMeHTamu. [IpeoOpa3oBaTh MacCHB TakKUM 00pa3oM, YTOOBI B TIEPBOM €T0 IOJIOBHHE
pacrnojarainch 3JIEMEHTHI, CTOSBIINE B HEUSTHBIX TO3HIIUAX, & BO BTOPOH ITOJIOBUHE — 3JIEMEHTHI, CTO-
SIBIIIAE B YETHBIX MTO3UITUSX.

7. B ogHOMEpHOM MaccuBe, COCTOSIIEM M3 NBEIIECTBEHHBIX 3JIEMEHTOB, BEIYUCIHUTE: 1) HOMEp MU-
HUMAJIBbHOTO 3JIEMEHTa MacCHBa; 2) CYMMY 3JIEMEHTOB MacCHBa, PACIIONOXKECHHBIX MEXTy TIEPBBIM U BTO-
pPHIM OTpHUIIATENBLHBIMU 3MieMeHTaMu. [IpeoOpa3oBaTh MacCHB TakuM 00pa3oM, YTOOBI CHayalia pacroia-
TaJIUCh BCE 3JICMEHTHI, MOJTyJIb KOTOPBIX HE MPEBHIMIALT 1, a TOTOM — BCE OCTAJIBHEIE.

8. B oaHOMEpHOM MaccuBe, COCTOSIIEM M3 NBEIIECTBEHHBIX 3JIEMEHTOB, BBIYMCIHTEL: 1) Makcu-
MaJIBHBIH 110 MOJYJTIO 3JIEMEHT MACCHBA; 2) CYMMY 3JIEMEHTOB MacCUBA, PACTIOIOKCHHBIX MEXKTY MTEPBHIM
U BTOPBIM TOJIOKUTEIBHBIMU 31eMeHTaMu. [Ipeobpa3oBaTh MacCUB TakMM 00pa3oM, YTOOBI AJIEMEHTHI,
paBHBIEC HYJIO, PACTIOJIATAIUCH MTOCTIE BCEX OCTABHBIX.

9. B onHOMEpHOM MaccHBe, COCTOSINEM M3 NIENBIX JIEMEHTOB, BBIYUCIUTD: 1) MHUHUMATBHBIA 10
MOJIYJIFO DJIECMEHT MAacCHBa; 2) CyMMY MOJYJICH 3JI€MEHTOB MAacCHBa, PACIOJIOKEHHBIX TOCHIE MEPBOTO
JJIeMeHTa, paBHOTO Hyo. [Ipeobpa3oBaTh MaccHB TakuM 00pa3oM, YTOOBI B MEPBOW €ro TMOJIOBHHE pac-
MOJIATATUCh YIIEMEHTBI, CTOSIBIIUE B YETHBIX MO3HIIUAX, & BO BTOPOU TIOJIOBUHE — JJIEMEHTHI, CTOSIBIINE B
HEYCTHBIX TIO3UIIUAX.

10. B omHOMEpHOM MaccuBe, COCTOSINEM M3 NBEIIESCTBEHHBIX 3JICMEHTOB, BEIYHCIIHTE: 1) HOMEp MU-
HUMAJIBHOTO [0 MOJYJIIO JIEMEHTa MAacCHBa; 2) CyMMY MOJYJIel 3JIEMEHTOB MAacCHBa, PACIIOIOKEHHBIX
MOCJIe TIEPBOTO OTPHIIATENBHOTO 37eMeHTa. C)KaTh MacCUB, YAAJIUB M3 HErO BCE DIIEMEHTHI, BEIUYMHA
KOTOPBIX HAXOAUTCS B HHTEpBasie [a,b]. OCBOOOUBIIMECS B KOHIIE MACCUBA AJIEMEHTHI 3aII0JTHUTh HYJIS-
MH.

11. B omHOMepHOM MaccuBe, COCTOSIIEM M3 NBEIIECTBEHHBIX DJIEMEHTOB, BEIYUCIIUTD: 1) HOMEp Mak-
CHUMAJTBHOTO TI0 MOJTYJTIO JIEMEHTAa MacCHBa; 2) CYMMY JJIEMEHTOB MAaCCHBa, PACIIONIOKEHHBIX TIOCIIE Tep-
BOTO TOJIOKUTEIBHOro 3eMeHTa. [Ipeobpa3oBaTh MaccuB TakuM 00pa3oM, YTOOBI CHa4aa pacrioJara-
JIMCh BCE DJIEMEHTHI, TIeJiasi YacTh KOTOPBIX JIGKHUT B HHTEpBaJe [a,b], a TOTOM — BCE OCTaNBHBIC.

12. B ogHOMEpHOM MaccuBe, COCTOSIIIIEM M3 N BEIIECTBEHHBIX 3JICMEHTOB, BEIYUCIHTE: 1) KOIUYECT-
BO DJIEMEHTOB MaCCHBAa, JISKAIIUX B JAHana3oHe oT A 1o B; 2) cyMMy 3IIeMEHTOB MacCHBa, PacIoN0XKeH-
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HBIX TOCIIE MAaKCUMAIBHOTO JJIEMEHTA. YTIOPSI0YUTh 3JIEMEHTHI MAacCHBa MO YOBIBAHUIO MOJYJICH dIie-
MEHTOB.,

13. B omHOMEepHOM MaccuBe, COCTOSAIIEM M3 NBEMIECCTBEHHBIX AJIEMEHTOB, BEIYHCIINTE: 1) KOIMYECTBO
JJIEMEHTOB MaccHBa, paBHBIX 0; 2) cyMMy SJIEMEHTOB MACCHBA, PACTIONIOKEHHBIX TOCIIE MHHUMAILHOTO
3JIeMEHTa. Y TOPSI0YUTh HIEMEHTHI MACCHBA 10 BO3PACTAHUIO MOIYJICH 3JIEMEHTOB.

14. B omHOMepHOM MaccuBe, COCTOSAIIEM M3 NBEMIECCTBEHHBIX AJIEMEHTOB, BEIYHCIINTD: 1) KOIMYECTBO
3JIEMEHTOB MaccuBa, Oonbmux C; 2) mpou3BeIeHNE dJIEMEHTOB MAaCCHBa, PACIIOJIOKCHHBIX TTOCIIC MaKCH-
MaJIBHOTO 10 MOIYJ0 37eMenTa. [Ipeobpa3oBaTh MacCHMB TakuM 00Opa3oM, 4TOOBI CHadaja pacrojiara-
JIUCHh BCE OTPHIIATEIBHBIC 3JIEMEHTHI, @ TIOTOM — BCE TMOJIOKUTEIbHBIC (JIEMEHTHI, paBHbIe (), CUMTATH
TTOJIOKUTEITEHBIMU ).

IMpaktrueckas pabora Ne 5. "Pexypcus".
1. Omnucarb PeKypCUBHBIN AIrOPUTM, OCYLICCTBISIIOIINN MEPEeBO HATYPAIBHOTO YHCIIA M3 OJHOM

CHCTEMBI CUUCIICHHS B APYTYIO.
2. 3amaHa MoCieI0BaTeIbHOCTh HATYPaJIbHbIX ucen. TpedyeTcs onmpeaenuTh KOJMYecTBO nap B3a-
MMHO MPOCTBIX YHCEI B 3TOU TOCIIEAOBATEIBHOCTH.

3. Hano HarypanbHoe unciio. COCTaBUTh PEKYPCHBHYIO HPOLEAYPY BBIBOAA Ha 3KpaH LU 3a1aH-
HOT'0 HATypaJIbHOT'O YUCIIa, OTIPEICIIUTD KOJIMYECTBO U CYyMMY €ro Ludp.

4. Omnpenenuts 1MPPOBOH KOPEHB 3aJaHHOTO HaTypasbHOTO uucia. Hanpumep, g uncna 123456
¢ poBoit KOpeHb paBeH 3, T.K. 1+2+3+4+5+6=21, 2+1=3.

5. Onucath peKypCUBHYIO JIOTHYECKYIO (PYHKIHIO Simm(s,i,j), MPOBEPSIONIYIO, SBISETCS JIH CHM-
METPUYHOHN YacTh CTPOKH S, HAUMHAIOMIASCS 1-M M KOHYAIOIIANCS j-M €€ DJIEMEHTaMHU.

6. Onwucarb pexypcuBHyo ¢yHkuuto DigitCount(S) menaoro tuma, KOTopas HaXOAHMT KOJIHYECTBO
udp B cTpoke S, He HCTOJB3Ys onepaTop IuKIiIa. C MOMOIIKI0 3TOH (YHKIIMU HAUTH KOJIMYECTBO 1P B

KaKIIOHM W3 TATH TaHHBIX CTPOK.

7. JaHo HaTypasibHOE YKciio n. Beruncnuth
8. I x24+2x3+3x4+...+(n-1)Xn.
9. Haiitu 3HaueHue ClIeyIOMEro BEIPAKECHUS:
|
1+ 1
1
3+ 1
5+
101+ L
10. 103

11. Jlano neiictBuTenbHoe Yuciao X=0. BeraucianTh
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X

v + 4
s 8
XT +
, 256
x 2
12. X

13. Haiitu cymmy psipa:

11

l+ﬁ+7+7+m

" 203 4

15. BrraucnuTe, ucnons3ys pekypeuto npu n=5, 10 (n — KOIMUECTBO YICHOB MOCIEJ0BATSIBHOCTH:

a) \/1+2\f1+3\]1+4\/1+5\/ﬁ .| D \/23—2J23+2J23+2\/23—2«/23#__ ;

6) \/8—\/8+\/8—8—\/8+...; 1) \/6+2\/7+3 8+ 4J9+ . ;

B) J11—2J11+2J11—2J11—2J11+_"; e).J1+@7+1)J1+(n%2)J1+(n%3}/1+___

16.
17. PeanuzoBath cpeacTBamu si3pika CH# anroputm «XaHoiickue oamamy»: «Mmeetcst Tpu cTepkHA A,

B, C. Ha crepxxHe A mMeeTcs n AUCKOB pamauyca 1, 2,..., n TakuM o0pa3oM, U4TO TUCK pagyca i SBISIeTCS
i-M cBepxy. TpeOyercs mepeMecTUTh BCe AUCKU Ha CTEPKEHb B, COXpaHss UX MOPSAIO0K PaCcIIONIOKCHUS
(mmck ¢ OONBIIUM PATIYCOM HaXOJHUTCS HIDKE)»

MJIK 02.03

IIpakTnyeckas padora. «IlocTpoeHne npocTelmx MaTeMaTHYECKUX MOJEIIEH.»
ITocTponTh MaTeMaTH4YECKHE MOAECIH CIECAYIOIINX 3a4a4.

3apava 1
Onepartop CBSI3U OKa3bIBAET 2 BUJA YCIIYT:

1. TlpenocraBienue oHOM IUHUU Tene@oHHOU ceTn obmiero nonab3oBanus (TCOII) u Tpéx
nuaui mudposoit cszu (L[C);

2. IlpenocraBnenue ognoi muauu L{C n aByx nmununii TCOIL

CtouMoOCTh yCIyT yKa3aHa B TaouI. 1:

Tab6muna 1
TCOII 1C [lena
Yenyra 1 1 3 750
Ycnyra 2 2 1 600
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Cetu cBsI3U U AKCIUTyaTHpyeMoe 000pyI0BaHUE HAKIIAAbIBAET CIEAYIOLUIUE OIPaHUUYCHUS
Ha KOJMYECTBO UCTIOIb3YEMbIX JTUHUMN CBS3U:

TCOIT <300

nC <120

TCOIT+2*1C < 380

Onpenenutb ONTUMAIBLHOE COOTHOIIEHUE YCIyr 1 U 2, KOTOpbIE onepaTop JAOKEH Ipe-
JOCTaBJISATh AJISl HOMyYEHUSI MAaKCUMAIbHON BBIPYUKH.

3agava 2]1y1s1 U3roToBIEHUA MPOAYKIIMU ABYX BUIOB A U B mpennpusitue pacxoayer pe-
CYpCBI, a OT peaau3alliy BBIMYIIEHHOW MPOIYKIIMH TMOoJydaeT noxona. MHdopmaius o HOpMmax
3aTpaTr pecypcoB Ha OJHO M3JEINe, 3a1acax pacXoqyeMbIX PECypCOB U LIEH U3/IEeIUi PUBEICHA
B TabmnuIle.

3azgaydal.

®dupma coOMpaeTcsi OpraHu30BaTh B CICAYIOIIEM KBapTalie BBITYCK HOBBIX H3JeNUid A U
B. Ona pacrnonaraer HeoOXOJUMBIM CHIPHEM U 00OPYJOBaHHEM U MOXKET MpUBJIeYb pabounx Ha
YCIIOBUSX MMOYACOBOM OTUIAThL. J{Jis omaTel UX Tpyaa ¢pupmMa MOKET MOMyYUTh B OaHKE KpeIauT
Ha Tpu Mecsua noa 40% ronossix. MHGoOpMaius o HOpMax 3aTpaTr pecypcoB, HAIMYHBIX 00be-
MaX CBIpbSl B 000OpYIOBaHUs, a TaKXkKe IeHax u3aenuii A u B npuBenena B tabnuue. Lensio op-
TaHU3alUH BBITYCKa MPOAYKIIUHU SBIISETCS MOTy4YeHHUE MAKCUMAIIbHON CyMMapHON IPUOBLIH.

IIpakTuyeckas padora. «CBeneHre TPOU3BOJIILHONW 3aa4Kl JTMHEHHOTO MPOrpaMMHUpPO-
BaHMs K OCHOBHOM 3a/1a4e€ JMHEHHOTO IPOrPAMMHUPOBAHUS»

[IpuBecTr 3a7a4n K OCHOBHOM 3a/1aue€ JUHEWMHOTO TPOTPaMMUPOBAHHS.

3agayva 1.J/[51g M3roToBIEHUS MPOAYKIIMU ABYX BUIOB A U B mpeanpustre pacxoayer pe-
CYpPCBI, a OT peaau3alliy BBIMYIIEHHOW MPOIYKIIMH TMoJydaeT noxona. MHdopmaius o HOpMmax
3aTpaTr pecypcoB Ha OJHO M3JEINe, 3a1acax pacXoqyeMbIX PECypCOB U LIEH U3/EIUi PUBEICHA
B TabmnuIle.

3amaua?.

®dupma coOupaeTcsi OpraHu30BaTh B CICAYIOIIEM KBapTalie BBITYCK HOBBIX H3JeNUid A U
B. Ona pacrnonaraer HeoOXOJUMBIM CHIPHEM U 00OPYJOBaHHEM U MOXKET MpUBJIEYb pabounX Ha
YCIIOBUSX MMOYACOBOM OTUIAThL. J[Jis omiaTel UX Tpyaa ¢pupmMa MOKET MOMyYUTh B OaHKE KpeIauT
Ha Tpu Mecsua noa 40% ronossix. MHoOpMalys o HOpMax 3aTpaTr pecypcoB, HAIMYHBIX 00be-
MaX CBIpbSl B 000OpYIOBaHUs, a TaKXkKe IeHax u3aenuii A u B mpuBenena B tabnuue. Lensio op-
TaHW3alUH BBITYCKa MPOAYKIIUU SBIISETCS MOJy4YeHHUE MAKCUMAIIbHON CyMMapHON MPpUOBLIH.

IlpakTuyeckasi padora. «PereHne NpocTeHIMX OJHOKPUTEPHAIBHBIX 3a/1a4 rpadude-
CKHM METOJIOM».

Pemuts rpadguueckum METOIOM 33/1a4y MPOTrPaMMHUPOBAHUS.

3agava 1.. ]l U3roToBIeHUs MPOAYKIMH JIBYX BUAOB A U B mpenmpusitue pacxomayer
pecypchl, a OT peajr3aluy BBITYIIEHHOW NPOAYKIMH TofydaeT qoxona. Mudopmarus o HopMax
3aTpaT pecypcoB Ha OJHO M3JEIIHE, 3aMacax PacXoyeMbIX PECYpCOB U LIEH U3JeNuil MpUBeIeHA
B TaOIHUILE.

3agaua?.

®dupma cobupaeTcs OpraHu30BaTh B CIEAYIONMIEM KBapTajie BBITYCK HOBBIX M3JIETUl A 1
B. Ona pacmnonaraer HeoOXOIUMBIM CBIPEEM U 00OPYIOBAHUEM U MOXKET MPHUBJICYL PAOOYNX HA
YCIIOBUSX MMOYAacOBOM oruiaTel. J{Jis omaTel UX Tpyaa ¢dupma MOKET HOJyYUTh B OaHKE KpeIauT
Ha Tpu Mecsma noa 40% romoseix. MHpOpManms 0 HOpMax 3aTpar pecypcoB, HATMYHBIX 00be-
Max ChIpbsl 1 000PYI0BaHMUs, a TaKke IeHax m3aenuii A u B npuBenena B tabmure. Llensro op-
TaHW3aIUH BBITYCKA MPOAYKIIUU SBIISETCS TOTy4YeHUE MAKCUMAIILHON CyMMapHOW TPHUOBLITH.

PeumuTh rpadudeckiM METOIOM 3a7a4y MPOTrPaMMHUPOBAHUS.
3agava 1..J11s U3roToBieHUs MPOAYKUMHU IBYX BHUAOB A U B mpennpusitue pacxonyer
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pecypchl, a OT peain3aliiy BBIMYIIEHHON MPOAYKIIUHU MoaydaeT noxoa. Madopmamnus o HopMax
3aTpaT pecypcoB Ha OJHO M3JEINIHE, 3aMacax pacXoyeMbIX PeCypCOB U LIEH U3JeNuil MpUBeIeHA
B TaOIHUILE.

3agaua?.

®dupma cobupaeTcss OpraHU30BaTh B CICAYIONMIEM KBapTajie BBITYCK HOBBIX U3JETUl A 1
B. Ona pacmnonaraer He0OXOIUMBIM CBIPEEM U 00OPYIOBAHUEM U MOXKET MPHUBJICYL PAOOYNX HA
YCJIOBHSIX 1TOYacCOBOM OIUIaThI. J[J1s1 oruraTel X Tpyaa ¢pupmMa MOXKET MOJYYUTh B OaHKE KPEIUT
Ha Tpu Mecsna noa 40% romoBeix. MHGOpManus 0 HOpMax 3aTpaT pecypcoB, HAIMYHBIX 00be-
Max ChIpbsl 1 000PYyI0BaHMUs, a TaKKe IeHax m3aenuii A u B npuBenena B tabdmure. Llenbro op-
TaHW3aIUU BBITYCKA MPOAYKIIUU SBIISETCS TOTyYeHUE MAKCUMAIILHON CyMMapHOW TPUOBLITH.

IpakTnueckas padora«Penienue npocTeNNX OJHOKPUTEPUAIBHBIX 3aJjad CUMILIEKC-
METOJ0M.

3amaua 1.1y U3roToBIEHUS MPOAYKIMHU ABYX BUAOB A u B mpenmpusitue pacxomyer
pecypchl, a OT peajr3aluu BBITYIIEHHOW MPOAYKIMH TofydaeT nqoxoa. Madopmarus o Hopmax
3aTpaT pecypcoB Ha OJHO M3JEIIHE, 3aMacax pacXoyeMbIX PECYpCOB U LIEH U3JeIui MpUBeICHA
B TaOIHUILE.

3agaua?.

®dupma cobupaeTcs OpraHU30BaTh B CICAYIONMIEM KBapTajie BBITYCK HOBBIX U3JETUl A 1
B. Ona pacmnonaraer HeoOXOIUMBIM CBIPEEM U 00OPYIOBAHUEM U MOXKET MPHUBJICYL PAOOYNX HA
YCIIOBUSIX MMOYAacOBOM oruiaTel. J{Jist omaTel UX Tpyaa ¢dupmMa MOKET HOJYyYUTh B OaHKE KpeIauT
Ha Tpu Mecsna noa 40% romoBeix. MHGOpManusa 0 HOpMax 3aTpaT pecypcoB, HAIMYHBIX 00be-
Max ChIpbsl 1 000PYyI0BaHUs, a TaKkKe IeHax m3aenuii A u B npuBenena B tabmure. Llenbro op-
TaHW3aIUU BBITYCKA MPOAYKIIUU SBIISETCS TOTyYeHUE MAKCUMAIILHON CyMMapHOW PUOBLITH.

IIpakTnyeckas padora. «Penenue npocTelinx OAHOKPUTEPHUAIBHBIX 33a4 CUMILIEKC-
METOJIOM C UCKYCCTBEHHBIM 0a31COM»

3amaual.
Pemutes 3amauy JIII, Haligs HadanbHBIM OMOPHBIA IJIaH METOJOM MCKYCCTBEHHOTO Oasuca.
OrnpenenuM MakcuMaiabHoOe 3HaueHue eiaeBoil Gpynkuuu F(X) = 3X; - 2X, - Xs IPH CIACAYIOUIUX YCIOBHUSX:

2%, + X, + X5+ X4+ 3xs=5
3x, + 2%; - X4+ 6x5=7
X; - X3 + 2%, + x=2
3amgaya 2.
3agaua 2. Pemutp 3amauy JINHEHHOTO pOrpaMMUPOBAHUS CUMILIEKC-
F = 2X, + X, - 2X, — min
METOJIOM.
X vX,-X, 25

X, -X,+2X, 22
DX, -8X,+3X, 21

X, 20(=1273).

3anauva 3. [Ipeanpusarue npousBoaut 3 Buaa npoxykuuu: Al, A2, A3, ncnons3ys cblpbE IBYX TUIOB. MI3BecTHBI 3aTpa-

ThI CBIPBSI KQXJIOTO THUIIA HA €IMHUILY IPOIYKILIUH, 3aIachl ChIPbs Ha IUIAHUPYEMBII IEPHOJI, a TAKKE MPUObUIb OT €IUHUIIBI
IIPOAYKLHHU KaKI0T0 BHJIA.

Chipné 3aTpaThl ChIPbS HA CMHULLY IPOIYKIUH 3arac ChIpbs
Al A2 A3

I 3,5 7 4,2 1400

11 4 5 8 2000

[IpuOBLIb OT 1. MPOA. 1 3 3

CKOJIbKO U3IENUH KOKA0TO BHJa HEOOXOAUMO ITPOU3BECTH, YTOOBI HOIYIUTh MAKCUMYM TIPHOBLITH?

OmpenenuTs CTaTyc KaXkI0ro BUAA CHIPhS M €T0 YACIBHYIO IEHHOCTb.

3. OmnpeznenuTtbh MaKCHMaJbHBIN HHTEPBAJI H3MEHEHHS 3aI1acOB K)XI0TO BUJIA ChIPbs, B IIPeJieIaX KOTOPOro CTPYKTypa
OITUMAJIBHOTO IIJIaHa, T.€. HOMEHKJIATYpA BBIITYCKa, HE U3MEHHUTCH.
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4. OmnpenennuTb KOIMYIECTBO BBITYCKA€MOM NPOIYKIUH U MPUOBLITb OT BEITYCKA MPH yBEIUUEHUH 3aT1aca 0JHOTO U3 Je-
(MIUTHBIX BUIOB CHIPBS 10 MAaKCHMaJILHO BO3MOXHOM (B Ipe/ienax JaHHOH HOMEHKIIATYPHI BBITYCKa) BEIMIHHBL.

5. OmpenenuTs HHTEPBAIBI H3MEHEHHS IPHOBUTH OT SIMHHIIBI TPOIYKIIUN KaXKJ0T0 BU/A, IPH KOTOPBIX MOTyIEeHHBIH OI-
THUMAJIbHBIN T7TaH HE U3MEHHTCSL.

IpakTHyeckas padora. «Haxox1eHre HaYalbHOTO PElIeHUs TPAHCIIOPTHOM 3a/1a4u METO-
JIOM CEBEPO-3aMAJTHOTO YIJIa.»

3agaga 1.113 Tpex XONOOWIBHHUKOB A;, i=1..3, BMEIIAIOMIX MOPOKEHHYIO PHIOY B KOJIMYECTBAaX a; T, HEOOXOIUMO II0-
CIICZIHIOO IOCTABUTh B IATh MarasuHoB B;, j=1..5 B konnuecTBax b; T. CTOMMOCTH IIEpPEBO3KHU 1T pHIOBI N3 XOJIOAWIBHUKA A; B
MarasuH B; 3anans B BUTIE MaTpHLBI Ci» 3x5.
Hanucars MaTeMaTHYeCKyI0 MOZEIb 3a/1a4i U CIIAHUPOBATh NIEPEBO3KU TAK, YTOOBI X 00LIas CTOMMOCTb OblIa MUHUMAJIb-
HOIL.

a=(15,25,10),

b=(2,20,18)
2 5 7

c=|8 12 2
1 3 8

HOCTpOI/ITI) HavaJIbHOC pacCripeaeICHUC TpaHCHOpTHOﬁ 3a/lavuy METOJOM CEBEPO-3al1aJHOIO yTiia.

3ananne 2. HaliTH niepBOHAYaIbHBIN ONOPHBIN IIJIAH .

7 5] 4] 3

b; 00 |00 |00
200 1| 5| 6
300 2] 6] 7
500 3 7] 8

IpakTHyeckas padora. «Haxox1eHre Ha4YalbHOTO PelIeHUs TPAHCIIOPTHOM 3a/1a4u METO-
JIOM MUHUMAaJIbHOW CTOUMOCTH.»

3amaua 1.M13 Tpex XONOMMIBHUKOB Aj, i=1..3, BMENIaIOMNUX MOPOKEHHYIO PbIOY B KOJIH-
YecTBax a; T, HEOOXOAMMO MOCIIEAHIO IOCTaBUTh B MATh Mara3uHoB Bj, j=1..5 B konnyecTBax
b; . CroumocTH niepeBo3Kku 1T pbIObI U3 XOMOJWIBHUKA Aj B MarasuH Bj 3aaanbl B BUJE MaT-
PHIIBI Gi, 3x5.
Hanucarp MaTeMaTuyeckyro MoJeib 3aJaul U CINIAHUPOBATh NEPEBO3KU TaK, YTOOBI UX 00-
11ast CTOMMOCTh Oblila MUHUMAJIbHOM.

HOCTpOI/ITB Ha4aJIbHOC pacClpCaAcCIICHUC TpaHCHOpTHOﬁ 3agadyu MCTOJO0M MUHUMAaIbHOU

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

2 5 7

c=|8 12 2

CTOUMOCTH. ! 3 8

103



3ananue 2. HaliTu nepBoHaYaIbHbINA OMOPHBIN IJIAH .

7 5| 4] 3
b, 00 |00 |00
200 1| 5| 6
300 2] 6] 7
500 3 7] 8

IIpakTnyeckas padoora. «PemeHue TpaHCIOPTHOW 3aJa4M METOJOM MTOTEHIIHAIOBY

3amaua 1.3 Tpex XOJ0aUIBLHUKOB Aj, i=1..3, BMEIIAMOIMMUX MOPOKECHHYIO PHIOY B KOJIH-
YECTBAX a; T, HEOOXOIUMO MOCIIEIHIO JOCTAaBUTh B IITh MarasuHos B;, j=1..5 B konuuecTBax
b; . CroumocTH niepeBo3Kku 1T pbIObI U3 XOJOJWIBHUKA Aj B Mara3suH Bj3aaaHbl B BUJe MaT-
pULBI Gi, 3x5.
Hamucate MaTeMaTHYECKYIO MOJIEb 33/1a4d U CIUIAHUPOBATH MEPEBO3KU TaK, YTOOBI MX 00-
ast CTOUMOCTH ObLlIa MUHUMAJIbHOM.

[TocTpouTh HavalbHOE paclpe/elcHue TPAHCIOPTHOM 3aJadyd  METOAOM CEeBEepo-

@ = [15,25,10:],
b= [2, 20,18)
2 5 7
=18 12 2
1 3 3
3amaJHoro yria.
3amanmue 2.
a; 5 4 3
b; 00 00 00
200 1 5 6
300 2 6 7
500 3 7 8

IIpakTuyeckas padora. [ padudeckuii MeToa penieHUs 3a/1a4 HEJIMHEHHOTO MPOTPaMMHU-

poBaHus
f=3x7+2x3- 3x,+ 1
2 2
PenmuTh 3a71a4y HEMMHEHHOTO MporpaMMupoBanus 1+ 2= 4
x,,x,20
1272

IIpakTnyeckas padbora. Meron mHoxutenei Jlarpanxka.

Pemmmte MeTooM MHOXKUTENEH Jlarpanxka:
f=3x7+2x5- 3x,+ 1
2 2
xi+tx5=4

>
X, x,20

IIpakTnyeckas paoora. «McciienoBanue XapaKTepUCTUK CJIy4ailHOIO MOTOKA TPedo-
BAHUH B T€JICKOMMYHUKALUOHHOMN CUCTEME).
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Peanbubrii motok BbhI30BOB X(t), moctynatomuii Ha kommytarop ATC 3a uHTEepBan Bpe-
Menu (0, t), anmpOKCUMUPYETCS MyaCCOHOBCKUM 3aKOHOM pAaclpeeleHus] BEPOSITHOCTEN MOsIB-
JIEHUs 1 BBI30BOB

1
P{X(t)=i,At} = P(i,At) = @e‘“
3nech 1 = (0, L 1,2, ...,00); At — mapamerp 3aKoHa
pacnpenenenus; A — UHTEHCUBHOCTD (IJIOTHOCTH) MOTOKA, T.€. CPEJHEE YHCIIO BHI3OBOB B €U-
HHUIy BpEMeHH t.
Takol moTOK Ha3bIBaeTCs MpocTermuM motokom tpedoBanmii (I1I1T). On o6namaer cBoii-

CTBaMU CTAlUOHAPHOCTU, OPAUHAPHOCTH, OTCYTCTBUA HOCHCHGﬁCTBHH.

3aganue

1. Bwruucnute BepostHocTH P(i, At ) mnsi 1= (0, 1, 2, ..., 10) u 3aganHOrO mapamerpa At, pe-
3yJIbTaThl CBECTH B TaOJHUIY,[TOCTPOUTH B MaciTabe rpaduk 3aKOHA pacipeneeHus Be-
POSATHOCTEM.

2. Omnpenenuth HAMBEPOATHEHIIIEE YMCIIO BEI30BOB 3a uHTEepBaI (0, t).
3. BbruucnuTh ¥ mocTpouTh rpaduk QyHKIMH pacrpeaesieH!s] BEpOITHOCTEH

i1
F(i,At) = P{X(t) <i,At} = Y P(k,At)
st 1= (1, k=0 2,...,10).
4. BpUHCIUTH BEPOSITHOCTH TOTO, YTO 3a MHTEpBai BpeMeHH (0, t) mocTynuT:
e TOYHO «K» BHI30BOB;
e MeHee «k» BLI30BOB;
e (Oomnee «k» BEI30BOB.
5. BpruucnuTh cpeiHee 3HaueHHE BCEX BBI30BOB, MOIIHOCTh pa3dpoca U CpeJHEeKBaApaTh-
YecKoe OTKJIOHeHHE (m;, Dj, 0; ) 3a MHTEpBaJI BpeMEHH t
6. BBIUNCINTE BEPOSITHOCTD TOTO, YTO 32 BpeMs t UMCIIO BBI30BOB OY/IET JIeKaTh B HHTEPBa-
ne 3Havenuit (k-1 <1<k +2)
Onucanue 3agauu 2.
K omepartopy moctymnaer ciaydaiiHpIi MOTOK TenerpamMm. OO6paboTka onepaTopoM O/I-
HOU TesnerpaMMbl 3aHUMaeT poBHO h MuHyT. IITOTHOCTH pacnpeeneHust BEPOSITHOCTEN CiIy-

YalfHOTO WMHTEpBaja Z MEXIy COCETHUMH TPEOOBAaHUSMH OIPEACISICTCS COOTHOMICHUEM [ 1.
c.80, 82]

0,1<0
W.(t)=qat,0<t<b

0,t>b
JlaHHBII TTOTOK Tpe- 00BaHUU MOXXHO OXapaKTepU30BaTh TOUCYHBIM

CIIy4alHBIM MPOIECCOM, Y KOTOPOTO BCE MHTEPBAIIBI Z pacmpeeieHbl OMHAKOBO ( MOXKET OBIT
3a UCKJIIOYCHHEM TIepBOTO HHTepBasia). Takue MOTOKM TPeOOBaHM HA3bIBAIOTCS IMOTOKAMH
ITanbMma

3ananue
1. Tloctpouts rpaduk GyHkmum W,(t) ¢ cobmonenneM mMaciitada, onpe/eTuB 3HAUCHUE

“0” U3 yCI0BHSI HOPMHUPOBKHU.
2. Bpranciouts:

e cpelHee 3HaYeHHE MHTepBasia Z, MOIIHOCTh pa3dpoca U CpeHEKBaIPATHICCKOE OT-
KJIOHEHHUE CIIy4YailiHON BEJIUYUHBI Z OT CBOETO CPEIHETO 3HAUEHUS (m,, D, 6,),

® VHTECHCUBHOCTH MTOTOKA TEJIETPAMM A;

® BEPOATHOCTH TOTO, YTO K MPUXOY OUYEPEIHON TEIETpaMMBI OrepaTop OyaeT cBoOOACH
1 TpeboBaHme OyneT 00CIy)eHo, TO ecTh Py = P{Z>h};

® BEpOSITHOCTH O0TKa3a Py B 00CTYKUBaHUU OUEPETHON TEIeTpaMMBbl, TaK KaK OTIEpaTop
Oyzet 3aHsT, TO eCTh Py = P{Z<h};

® CpelHee YUCIIO N¢p HOCTYNHMBIINX K OIIEPATOPy TEJIErpaMM 3a BpeMsl PabOTHI tpag;

® CpEAHEe YUCIIO TEeNEerpamMM, KOTOPBIM ObLIO OTKA3aHO B OOCITY)KUBAHHH 33 BPEMS tpas.
TABJIMIA 3AJAHU
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I'pynma At k b, MuH h, Mmun tpa6, 4AC
1 3+0,1Ne 4 10+Ne 5 2
2 2,5+0,1Ne 5 10+0,5Ne 4 1,5
3 2,8+0,1Ne 4 20+Ne 10 1,5
4 2,5+0,15 3 8+Ne 3 1
Ne

Breraucnenus MMpOBOAUTH C TOUYHOCTBIO 1O 4-X 3HAKOB IIOCJIC 3aISATOMH.

IIpakTnyeckas padora. «McciieoBaHue XapaKTEePUCTUK CJIYYaliHOr0 MOTOKAa 0CBO0O-
JKIeHUI KAHAJIOB B TEJIEKOMMYHHKAIMOHHOI cucTeMe.

B anmapaTHOM 3ai1e 00pabOTKH MaKeTOB COOOMIEHU UMEETCsI N UIASHTUYHBIX MPOIECCO-
poB (KaHAIOB OOCITY>KMBaHUSA). DKCIEPUMEHTAIBLHO YCTAaHOBJICHO, YTO (DYHKIUIO pacrpenese-
HHsI BpeMEHH 0OcIykuBaHHs T; OTHMM KaHaJIOM MOXHO alIpPOKCHMHPOBaTh MOKA3aTEIbHBIM
3aKOHOM

F,(t)=1-¢"",t>0
e vi = 1/Tjep — MHTEHCHBHOCTb OOCIy’)KUBaHUs (MHTEHCHB-
HOCTb OCBOOOXK/IeHUs KaHala), T, — cpeiHee BpeMs 00CTy>KUBaHUS OJHUM KaHAJIOM.
MuorokananpHass CMO paboTaeT Tak, 4TO OCBOOOAMBIIMINCS KaHAT TYT )K€ 3aHUMAETCS
HOBBIM TpeOoBaHUEM. B 3TOM ciyyae BEpOSTHOCTH TOTO, YTO 3a MPOMEXYTOK BpemeHH (0, t)
MIPOM30MIET 1 OCBOOOKICHUH KaHAJIOB OMTMCHIBACTCS 3aKOHOM pacmpenenenus [lyaccona.

P(1) =(Vt—)e*”,t20,

a (QyHKOus pac- il npeneneHust BpeMeHu oOciyxkuBanus T 3amaercs

BBIPpAXKCHUEM

_1_ v
rpe v=nv; — UH- FT (t) =1-e , > 0,

CHCTCMOﬁ, €CJIM BCC KaHaJIbl UICHTUYHBI.

TEHCUBHOCTb OOCIYXXMBAaHUS N-KaHAJIbHON

3ananue
1. OmnpenenuTsb MIIOTHOCTH BEPOSTHOCTH BpeMeHH T oOcimyxuBanus n-kaHaibHO CMO,

noctpoutsb rpadpuk Wr(t), t=0 mist natepBana 3nauenuii t or 0 1o 3/v B ynoOHOM Mac-
nirae.

2. OmpenenuTs MaTEMATHYECKOE OXHAAHUE My, IUCTIepcuio Dy, U cpelHeKkBaIpaTHIeCKoe
OTKJIOHEHHE OT, 1aTh UX TOJKOBaHUE.

3. OmnpenenuTs BEPOATHOCTU TOTO, YTO 32 BpEMS t B CUCTEME:!

e He 0CBOOOJUTCS HU OJMH KaHal;

e 0CBOOOIUTCA XOTSA OBbI OOUH KaHAall,

e 0cBOOOAMTCSA TOUHO OJMH, JIBA, MSITh KAHAJIOB,;
e ocBoboauTCs Oosiee OAHOTO KaHama.

4. Tlo rpaduxy miaoTHOCTH BepOITHOCTH W(t) TEOMETPUUYECKHU ONPEACTUTH BEPOSITHOCTH
P{i=0,vt}, P{i=>1, vt}, kak cooTBeTCTBYIOIHME IUIOMIAAN o7 KpuBoil Wr(t). CpaBHU-
TE€ pe3yIbTaThl, IOTYYCHHBIE TEOMETPUIECKH C PE3ybTaTaMH, MOJTYICHHBIMU aHATUTH-
YeCcKU B I1.3 3aJaHusl.

5. OmpenenuTh CpeHEee YUCIO 0OCBOOOKACHUN L, TO €CTh YiCIIO 00CTYKEHHBIX MAKEeTOB 32
BpeMsl pabOTHI tpas.

6. B ciyuaiinblii MOMEHT BpeMeHH B n-kaHanbHyt0o CMO noctynaer TpeboBaHue (makeT
cooOmieHuit). HaiiTu 3akoH pacnpeneneHus BpeMeHH OXUAaHUS Ty, KOTOpOe TpeboBa-
HUIO TIPHUJIETCS KJIaTh, U BEIYUCIUTH BEPOSTHOCTH TOTO, YTO TpeOOBaHHE OyIET MPUHSTO
K 00CITYy’KUBaHHIO, TO €CTh OCBOOOUTCS KaKON-INOO0 KaHA HE MO3/IHEE t).
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TABJINLIA 3AJJAHUN

I'pynna v, 1/Mun n t, ceK tpa6 ,CEK t1, ceK
1 100 — 3Ne 25 4 30 5
2 130 - 4Ne 20 3,5 40 4
3 80 — 30 5 40 6
2,5Ne
4 150 — 20 3 30 3
4,5Ne

A
1
2.
3.
4
5

IIpakTnyeckasi padora. [Iporno3upoBaHue BpeMEHHBIX PSJA0B ¢ UCIOJIb30BAHUEM
CKOJIB3s1Iel cpeaHeit

3amanue.

[IpuBeneHbl naHHbIe IPOJAXK HAa KOHEI] Helenu. J[aHHbIe 3anuchIBAIUCh B TeueHue 18 He-

CJIb.

[MoctpoiiTe rpaduk U ONpeAeTnTe CKOIB3SIIEe CPEeIHEe

BrimmonmauTe SKCIOHEHIMAIBHOE CTIIAKUBAHNE C KOHCTAaHTOM criaxkuBanust o =0,1

Haiinute onTuManbHyI0 KOHCTAHTY 3KCIMOHEHIIUATBHOTO CIJIaKUBAHMUSL.
BrITIOTHUTE SKCITOHEHITHAIHPHOE CTUIAKUBAHHUE C TIOJYYCHHOW KOHCTAHTOM CTJIaKUBAHUS OL.

Kaxoit n3 mocTpoeHHBIX HA0OPOB CTIIAKEHHBIX JAHHBIX MOAXOAUT HAWIYUIIIMM 00pa3oM st
ONpeJIeJICHUsI ACUMIITOTUYECKOTO psifa?

He-
JIeIIst

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 padora. [IporHo3uMpoBaHUE BPEMEHHBIX PSIOB C MCIOIb30BAHUEM

TpeH/IA.

IIpuBeneHb! JaHHBIE IPOJAXK HA KOHELl HeAeIu(CM.IIpe.3aHaThe). JlaHHbIe 3aluChIBAIUCH B

TeueHue 18 Henemnp.

IlocTpoiite TMHENHYIO MOJIETb U BBIIIOJHUTE IPOTHO3 HA 2 HENIEIH.

IIpakTnyeckasi padbora. JJI€MEHTbI TEOPUHU UTP

ITocTanoBka 3a1

IIpennpusTie MOKET BBITYCKaThb HECKOJIBKO BUAOB Ipoaykuuu Al, A2, A3, ..., nomydas
pu 3TOM TPHUOBLIL. BenwumHa mpuObUIM OmpenemnseTcs COCTOSHHEM crpoca ( «IIpupoIoi»
PBIHKA), KOTOPBI MOXET HAaXOJUTCS B OJJHOM M3 HECKOJbKHX BO3MOXKHBIX cocTosiHui: Bl, B2,

B3, ...

3aBUCUMOCTh BEJIMYMHBI MPUOBUIN OT BUJA BBIITYCKAeMOU MPOAYKLUHU M COCTOSHHS PBIHKA

aqyu

MMpEaACTaBJICHA B INIATCXKHBIX MaTpUIlax.

Al
A2
A3
A4
A5
A6
A7
A8
A9

PaccmoTpuTe Tabauiy Kak MaTpUUHYIO UTPY «IpEeanpusiTHe (MTPOK A) MPOTUB «IIPUPOIBI»

Bl
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

peiaKa (urpok B)». [l 3a1aHHOM II1aTeKHOW MATPHUIIBL:
1. HailiguTe HUKHIOIO U BEPXHIOIO LIEHY UTPBI;

2. Omnpenenute ONTUMAIbHBIE CMEIIAHHbBIE CTPATETMH UTPOKOB C MIOMOIIBIO CBEJIEHUS UTPbI
K 3a1a4€ JUHEHHOTO TPOrPaMMHUPOBAHMS;
3. WuTepnpeTupyiTe NMOJTYUYECHHBIE PE3YIbTAaThl MPUMEHHUTEIBHO K paccMaTpPpUBAEMOM JKO-

HOMMYECKOI 3a7a4e.
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B4

212
203
377
163
156
420
482
385
408

B5

320
479
250
179
289
468
181
243
447



