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PABOYASI TIPOT'PAMMA YYEBHOM JUCHUIIINHBI

A3BIKM 1 METO/IbI ITPOTPAMMUMPOBAHNA: UHTEI' PUPOBAHHBIE CPEJIbI
MATEMATHUYECKOI'O MOAEJIMPOBAHMA
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AHHOTAIUA

B nanHOM Kypce u3ydaercs yHUBEpCalbHas WHTETPUPOBAHHAs Cpela IPOrpaMMHUPOBAHUS
Delphi, mnpennasHaueHHass uisi pa3pabOTKM IIMPOKOTO Kpyra NPUKIAIHBIX BBIYHCIUTEIBHBIX
porpaMM, B TOM YHUCJIE U C IETBI0 MOJICIMPOBAHMS IIMPOKOTO CIIEKTpa (pu3ruecKux mporeccos. [Ipu
3TOM CTaBUTCS ydeOHas 3ajada - HAY4YMTh CTYACHTOB B paMKax JaHHOTO Kypca oOuiei KylbType
[IPOrpaMMUPOBAHUSA U COCTABJIICHUS IPUKIIAJHBIX BBIYUCIUTEIBHBIX IIPOIPAMM, a TAKXKE 1aTh HABBIKU
IIPAKTUYECKOI0 IPOrPaAMMHUPOBAHMSI B COBPEMEHHBIX HHTEIPUPOBAHHBIX Cpeiax pa3pabOTKH.

1. IEJIA 1 3AJAYA OCBOEHUS YYEBHOM JTACIHUILIAHBI

IlensMu  ocBOeHUs y4yeOHOM JUCHMIUIMHBI <«SI3BIKM M METOABI IPOrpaMMUPOBAHUS:
MHCTPYMEHTAJIbHBIE METO/IbI MATEMAaTHUYECKOTO MOICITMPOBAHUS SIBIISAIOTCS:

N3yyenne B paMKax [JAaHHOIO Kypca yHMBEPCAIBHOW HMHTETPUPOBAHHOW  CpEAbl
nporpammupoBanusi Turbo-Pascal u Delphi, npeana3sHauyeHHbIX 11 pa3paObOTKH HIMPOKOTO Kpyra
MPUKIIAQJAHBIX BBIUYMCIUTENIBHBIX MPOTPaMM, B TOM YHCIE M C IEIbI0 MOJCIMPOBAHUS HIMPOKOTO
CIEeKTpa (PU3HUECKUX IPOLIECCOB.

ITpu 3TOM cTaBuTCs yyeOHas 3ajjaya - HAyYUTh CTYIEHTOB B paMKaX JaHHOTO Kypca oOuieit
KYJIbType NPOrpaMMUPOBAaHUS M COCTABJICHUS NMPUKIAAHBIX BBIYUCIMTENBHBIX MPOrpamMM, a TaKXKe
JaTh HAaBBIKM IPAKTHYECKOrO0 MPOTrPaMMHUpPOBAHMS B COBPEMEHHBIX HWHTETPUPOBAHHBIX CpeAax
pa3paboTKu.

2. MECTO YYEFHOM JUCIHUILIMHBI B CTPYKTYPE OOII BO

Jlnsg  ycremHoro OCBOEHHUS MPOrpaMMbl JAaHHOW JHUCHUIUIMHBI TpeOyeTcss IOBTOpPEHHE
M3Y4YEHHBIX MaTepUajoB MO CIEIYIOIIMM AUCHMIUIMHAM (B CKOOKaX yKa3bIBalOTCS COAEpIKaTelIbHbIE
paszensl, MoJIe3HbIe I U3yYeHUs JaHHOM JUCLUIUIMHBI)

- "Undopmaruka (Andasut u ciaoBapb s3bika [lackans, CtanaapTHble OMOIMOTEUHBIE MOTYIIH.
Berpoennble  ¢yHkumm  u mpoueaypel.  MaccuBbsl.  OpHOMepHble  MaccuBbl.  OmmcaHue
M0JIb30BaTeIbCKUX TUIOB. [lepenaua mapameTpoB-MaccUBOB B MPOLEAYPHI U PyHKIIMU. MHOTOMEpHBIE
MaccuBbl U omepauuu Hajg HUMH. Monynb Graph. IloHsiTHe TekcTOBOro M rpaduyeckoro sKpasa.
CrangapTtHble rpaduyeckue npoueaypbl 1 pyHKINN. );

"Unpopmaruka" (Daitnsl. TexkcroBble Qaitnbl. TunuszupoBanHble Qaitnel. Onucanue,
OTKpbITHE, padoTa c Qaitnmamu. CTpokoBble BblpakeHUs. CTaHIapTHBIE CTPOKOBBIE NPOLEAYPHI U
¢yakuu. MHoxectBa. Omnepanuu HajJg MHoOXKecTBaMu. 3amucu. IIpocTele BUABI COPTUPOBKHU.
Anroput™bel  copTupoBkM. Monynu, onpenensgeMmsle mosb3oBareneM. OmnucaHue, mepenada
[1apaMeTPOB, UCIOJIb30BAHNUE. ).

3. OOPMUPYEMBIE KOMIIETEHIHUU U IIVIAHUPYEMBIE PE3YJIbTATDBI
OBYYEHUA

YHuBepcanbHbie U(WIH) 00menpodecCuoHaIbHBIE KOMITETCHITHH
\ Kon n HanMeHOBaHNE KOMITETCHITUN \ Kon n HanMeHoBaHME WHIMKATOPA JOCTHKEHUSI KOMITETCHITUN



HpO(l)eCCI/IOHaJ'II)HI)IC KOMIIECTCHIMKM B COOTBCCTBHH C 3aJadyaMH H

3HaHUI ) TPOPECCUOHATBLHOMN 1eATEIbHOCTH:

3apaua
npodeccuoHaIbLHOM
naesteabnoctu (3I11)

O0BeKT nIn
00J1aCTH 3HAHUSA

Kon u HammeHoBaHue
npodeccuoHaIbLHOM
KOMIIETEeHI[UH;
OcHoBaHue
(npodeccuoHANbHBIN
cranaapr-I1C, ananu3
onbITa)

o0bekTamu (00JacTAMH

Koa n naumenoBanue
HHIMKATOpa
AOCTHKEHUSI
npogdeccuoHaIbLHOM
KOMIIeTeHIIH T

Pacuer n
MIPOEKTUPOBAHHE
AJIEKTPOHHBIX
MPUOOPOB, CXEM H
YCTPOMCTB Pa3IMYHOrO
(G YHKIIMOHATILHOTO
Ha3HAYCHUS B
COOTBETCTBHH C
TEXHUYECKUM 3aTaHUEM
C MCTIOJIb30BaHUEM
CpeAcTB
aBTOMATHU3AINH
MPOEKTHUPOBAHUS

MIPOEKTHO-KOHCTPYKTOPCKU I

Marepuainsl,
KOMITIOHEHTHI,
AIIEKTPOHHBIE
IpUOOPHI,
YCTPOMCTBA,
YCTAHOBKH, METO/bI
UX UCCIIEIOBaHHUA,
HPOEKTHUPOBAHUS U
KOHCTPYHUPOBAHHUS.
TexHonoruueckue
IIPOIIECCHI
IPOM3BOJICTBA,
JMarHOCTHYECKOE U
TEXHOJIOTUYECKOE
obopyioBaHue,
MaTeMaTHYeCcKue
MOJIEIN, aJITOPUTMBI
pEeLIeHHsI TUIIOBBIX
3a/1a4 B 00J1aCTH
3JIEKTPOHUKHU U
HAHOAJIEKTPOHHUKH.
CoBpeMeHHOe
IPOTPaMMHOE U
UH(POPMALIMOHHOE
o0ecnieueHne
IPOIIECCOB
MOJICITUPOBAHHUS U
IPOEKTHUPOBAHUS
U3Ienni
3JIEKTPOHUKH U
HAHODJIEKTPOHUKH.
HHHOBaIMOHHBIE
TEXHUYECKHE
peleHus B cepe
0a30BBIX MOCTYJATOB
POEKTHUPOBAHUS,
TEXHOJIOTUH
U3TOTOBIICHUS U
IPUMEHEHHS
AIIEKTPOHHBIX
npuOoOpoB 1
YCTPOMCTB.

ITK-5 [1] - Criocoben
BBINOJIHATh PacyeT
MIPOEKTHUPOBAHNE
OTJEIBHBIX Y3JIOB WU
AJIEMEHTOB JIEKTPOHHBIX
MpUOOPOB, CXEM H
YCTPOMCTB
OIIPEJICIIEHHOTO
(GyHKIIMOHATIBHOTO
Ha3HAYCHUS B
COOTBETCTBHUH C
TEXHUYECKUM 3aJ[aHUEM
C MCIIOJIb30BaHHEM
CpE/CTB aBTOMAaTH3AIMH
MPOEKTUPOBAHHUS

OcHosanue:
[IpodeccronanbHbIit
craugapt: 40.011

3-T11K-5[1] - 3nanue
TEOPETHUYECKUX OCHOB
KOHCTPYHUPOBaHHS
PUOOPOB AIEKTPOHUKHU
U HaHODJICKTPOHUKH;
V-TIK-5[1] - Y™menue
IPUMEHSTH CPECTBA
ABTOMATHH3ALUH
POCKTHPOBAHUS
OT/IEJbHBIX Y3JI0B U
3JIEMEHTOB
B-I1K-5[1] - Baanenwue
METOIaMHt
KOHCTPYHUPOBAHHUS
POCKTHUPOBAHHUS y3JIOB
Y JIEMEHTOB CXEM
AHAJIOrOBOU U

1 poBoi
IJIEKTPOHUKHU




MOHTAaKHO-HAJIAJOYHBIN

VYyactue B MOHTaxe, Marepuarsl, ITK-12 [1] - Cniocoben 3-I1K-12[1] - 3unanue
HaJaJIke, HaCTpPOHKe, KOMITOHEHTBI, HaJla)KUBATh, THITIOBOTO
PETyIHPOBKE U MOBEPKE | AJIEKTPOHHBIC UCIIBITHIBATH, IPOBEPSTh ~ U3MEPHUTEIBHOTO,
HU3MEPUTEIBHOTO, npuoOopHI, paboTOCIOCOOHOCTH JMarHOCTUYECKOTO HIIH
JMAarHOCTHYECKOTO, YCTPOMCTBA, OTIPEICIIEHHOTO TEXHOJIOTUIECKOTO
TEXHOJIOTNYECKOTO YCTaHOBKH, METO/IBI  M3MEPUTEIBHOTO, obopynoBaHus,
000pyIOBaHUS U UX UCCIIEIOBaHUA, JMAarHOCTHYECKOTO UM HCIOJIB3YyEeMOTO IS
IPOTPaMMHBIX CPEJCTB, HPOECKTUPOBAHUS U TEXHOJIOTUYECKOTO peLIeHUs] HayYHO-
MCTIOJIb3YEMBIX JUIS KOHCTPYHUPOBAHHUS. o0opynoBaHus, TEXHHUYECCKHX,
pELICHUS Pa3InIHBIX Texnonornueckue UCTIOJIB3YEMOTO JUIS TEXHOJOTUYECKUX U
HAYYHO-TEXHHUYECKUX,  MPOIECCHI pCLICHUS HAy4YHO- MIPOM3BOICTBEHHBIX
TEXHOJIOTUYECKUX U IPOU3BO/ICTBA, TEeXHUYECKHUX, 3a7a4 B o0nacTu
MIPOU3BO/ICTBEHHBIX JIMarHOCTUYECKOE U TEXHOJOTUYECKUX U AIIEKTPOHUKHU U
3ama4 B o0nacTu TEXHOJIOTNYECKOe MIPOM3BOACTBEHHBIX HAHO3JIEKTPOHHKH;
ANEKTPOHUKH U obopyoBaHue, 3a/1a4 B 00J1acTH V-TIK-12[1] - Ymenue
HAHOBJICKTPOHHUKH MaTeMaTU4eCcKue AIIEKTPOHUKHU H HaJIaKUBATh
MOJIEIIH, aJITOPUTMBl  HAHOAJIEKTPOHUKHU o0opyIoBaHuE IS
pELIeHUS TUTIOBBIX pelIeHus Hay4HO-
3aJ1a4 B 00J1acTu Ocnosanue: TEXHUYCCKHUX,
JIIEKTPOHUKHU H [MpodeccronanbHbIH TEXHOJOTUYECKUX U
HaHORJIEKTPOHUKH. cranzaapt: 29.001 IIPOU3BOCTBEHHBIX
CoBpemeHHOE 3a7a4 B o0nacTu
IPOTPaMMHOE U AIIEKTPOHUKHU U
UH(OpPMAIMOHHOE HAHOYJIEKTPOHHKH ;
oOecrieueHne B-TIK-12[1] -
IPOLIECCOB Branenue HaBbIKaMu
MOJICITUPOBAHHUS U UCTIBITAaHHA, IPOBEPKU
IPOEKTHUPOBAHUS paboTOCTIOCOOHOCTH
15631 (0112171 ONpeAeTIEHHOTO
ANIEKTPOHUKH U U3MEPHUTEIBHOTO,
HAHOAJIEKTPOHHUKH. JMAarHOCTHYECKOTO WJIH
HMHHOBaIMOHHBIE TEXHOJIOTUYECKOTO
TEXHUYCCKHE 000pyI0BaHUs B
peleHus B chepe 00JIaCTH 3JIEKTPOHUKH
0a30BbIX TIOCTYJIATOB Y HaHODJICKTPOHUKHU
POEKTUPOBAHUS,
TEXHOJIOTUHI
U3TOTOBJICHUS U
PUMCHEHHS
AIIEKTPOHHBIX
npuOoOpoB 1
YCTPOMCTB.
WHHOBAIIMOHHO-TIPOCKTHBIH
[Tpumenenue Marepuainsi, [1K-17 [1] - Cniocoben 3-I1K-17[1] - 3nanue
MEePEIOBBIX MPUHIIUIIOB ~ KOMITOHEHTBHI, OLICHUBATh COBPEMEHHBIX METOJIOB
Y TIOJIXOJIOB NPH JIIEKTPOHHBIE 3P PEKTUBHOCTD MPOEKTUPOBAHUS
MOCTPOCHHUH npuOOpHI, BHEJIPEHUS HOBBIX W3TOTOBJICHHS
(bU3MUECKHX U YCTPOWCTBA, METOIOB U CITIOCOO0B MaTepHalioB U U3JENUi
MaTeMaTHYeCKUX YCTAHOBKH, METOJIbI  HM3MEPEHHS UIIN AIIEKTPOHHOW TEXHUKH;

MOJIEJIEN TTPOLECCOB U
SIBIICHHI, JICKAIIINX B

UX UCCIIEIOBAHMS,
MIPOEKTUPOBAHUS U

MPOCKTUPOBAHUS UIIN
MU3TOTOBJICHU S

V-TIK-17[1] - YMmenue
OLIEHUTH




OCHOBE JICUCTBUS
3JIEKTPOHHBIX U
HAHOXJIEKTPOHHBIX
TEXHOJIOTHH JIIs
MPUOOPOB U YCTPOMCTB

KOHCTPYHPOBAHUS. MaTepuaioB WiIN 3¢ pexTUBHOCTH
TexHomornueckue U3/EIIUN JIIEKTPOHHOU BHEAPEHUS HOBBIX
IPOLIECCHI TEeXHUKU METO/I0B U3rOTOBJICHUS
IIPOU3BO/JICTBA, MaTEepUaJIOB WU
JMarHOCTHYECKOE U Ocnosanue: U3/IeNUI 371IeKTPOHHON
TEXHOJIOTUYECKOE [IpodeccronanbHbII TEXHUKU;
obopyaoBaHue, crangapt: 40.011 B-TIK-17[1] -
MaTeMaTUYECKUe Bnagenue HaBbIKaMu
MO/IEJIU, AJITOPUTMBI OLIEHKHU

pELIEHUs TUIIOBBIX 3¢ HEeKTUBHOCTH

3a1ay B 00JIacTu
DJICKTPOHHKU H
HaHORJICKTPOHHUKH.
CoBpeMeHHOE
MIPOTrpaMMHOE U
UH(POPMALIMOHHOE
obecneyeHnne
MIPOIIECCOB
MOJICIIMPOBAHUS U
MIPOSKTUPOBAHUS
U3Ienni
JICKTPOHHUKH H
HaHORJICKTPOHHUKH.
uaHoBanmonneIe
TEXHUYECKHE
pemeHus B cepe
0a30BBIX MOCTYJIATOB
MIPOSKTHPOBAHWS,
TEXHOJIOTHH
M3TOTOBJICHUS U
MPUMEHEHUS
DIIEKTPOHHBIX
npubOpoB U
YCTPOMCTB.

BHEJIPEHUS HOBBIX
CIOcO00B U3MEPEHUI
napameTpoB U3AENINN
3JIEKTPOHHOW TEXHUKH

4. BOCIIUTATEJIbHBINA MOTEHIUAJ IUCLHUATLIIMHBI

Hanpasnenus/uenu 3amaun BocuTaHus (KOx) BocnurarenbHbIM NOTEHITAAT

BOCITUTAHUS U CIATLINH

[TpodeccuonansHoe Co3nanue ycioBHid, Hcnoap30BaHue BOCIUTATEILHOTO

BOCITUTAHUE 00ecneynBaromux, MOTEeHIHAaNa JUCIUIIINH
dbopMupoBaHue po(hecCHOHATEHOTO MOIYJIS JIIS

OTBETCTBCHHOCTH 3a

U poeccuoHaNbHbIe
pemrenus (B18)

npodeccHoHaNBHBIN BHIOOD,
po)eCCHOHAIBHOE Pa3BUTHE

(GbOopMHUPOBaHUS Y CTY/IEHTOB
OTBETCTBEHHOCTH 32 CBOE
poeCCHOHAIBHOE Pa3BUTHE
MOCPEACTBOM BhIOOpA CTyEHTaAMHU
HHIWBUAYAJIbHBIX O6paSOBaTeHBHBIX
TPAeKTOPUH, OPraHU3alUN CUCTEMBI
OOLIEeHHS MKy BCEMU yYaCTHUKAMU
00pa3oBaTeNbHOTO MpoIlecca, B TOM
YHUCJIe C UCIOIH30BAaHUEM HOBBIX
WH(OPMAIIMOHHBIX TEXHOJIOTHM.




[IpodeccnonanpHOE
BOCIIUTAHUC

Co3anne ycaoBUid,
00eCreYnBarOIINX,
(dbopMHpOBaHUE KYIbTYPbI
UH(POPMALMOHHOM
6e3onacHoctH (B23)

Hcnonp30BaHne BOCITUTATENHHOTO
[MOTEHIIMAaIa JUCIUIIINH
po(heCCHOHATILHOTO MOIYJIS JIIS
dbopMupoBaHre 6a30BBIX HABHIKOB
MH(OPMAMOHHON 0€30MaCHOCTH Yepe3
W3YYCHHE TTOCIEACTBHI XaIaTHOTO
OTHOIICHHS K padoTe ¢
WH(OPMAIIMOHHBIMU CUCTEMAaMHU,
0a3aMu JaHHBIX (BKJIFOYAs
MEPCOHAIBHBIE IAaHHBIC), MPUEMaX U
METO/IaX 3JI0yMBIILICHHUKOB,
MOTEHIIUAJTHFHOM YPOHE MOJIb30BATEIISIM.

S. CTPYKTYPA M COJEP)KAHUE YYEBHOM JUCHUILJINHBI

Pazensl yueOHOW JUCIUILTUHBI, UX 00BEM, CPOKH U3ydeHUS U OPMBI KOHTPOJIS:
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8 Cemecmp
1 | [porpammuoii  cpena | 1-8 | 8/8/0 25 KU-8 3-TIK-5,
TURBO - PASCAL VY-TIK-5,
B-TIK-5,
3-I1K-12,
VY-TIK-12,
B-T1K-12,
3-I1K-17,
VY-TIK-17,
B-T1K-17
2 OOBEKTHO- 9-12 | 4/4/0 25 KHN-15 | 3-TIK-5,
OPHUEHTHPOBAHHAS V-TIK-5,
cpena DELPHI B-TIK-5,
3-I1K-12,
VY-TIK-12,
B-T1K-12,
3-I1K-17,
VY-TIK-17,
B-T1K-17
HUmoezo 3a 8 Cemecmp 12/12/0 50
KoHTpoabHbIe 50 3 3-T1K-5,
MeponpusaTuss 3a 8 V-TIK-5,
Cemectp B-TIK-5,
3-11K-12,




V-1IK-12,
B-TIK-12,
3-11K-17,
V-1IK-17,
B-I1IK-17

* — COKpallleHHOe HAaMMEHOBaHuE (OPMbI KOHTPOJIS

*

(wm) PK3aMeH

* — cyMMa MaKCHUMaJIbHbIX 0ayuioB JoipKHA ObITh paBHa 100 3a cemectp, BKIIOYas 3a4eT U

Coxkpaiienre HauMeHOBaHUN ()OPM TEKYILET0 KOHTPOJISI U aTTECTAllUU Pa3/IeIOB:

Oo0o3nauenne | IloiHOe HAMMEHOBaHUE

KN KonTposb 1o uroram

3 3ayer

KAJIEHJIAPHBIN IVIAH
Henenu | Tembl 3ansaTuii / Conepxanue Jlek., | IIp./cem., | JIab.,
yac. | yac. yac.
8 Cemecmp 12 12 0

1-8 IIporpammuoii cpena TURBO - PASCAL 8 8 0

1-2 3nakomcTBO ¢ mporpammuoii cpeaoii TURBO - PASCAL Bcero aynutopHbIX 4yacoB
3nakomMcTBO ¢ nporpammuoi cpenoit TURBO - PASCAL: 2 | 2 | 0
3arpy3ka TURBO - PASCAL, pa6ora c daittamu, Ownunaita
peakTOpOM, MCII0JIb30BaHHE MEHIO U OKOH, YCTaHOBKA ONIUH. | 0 0
Oco6ennoctu s3pika PASCAL B cpene TURBO - PASCAL.

Tuns! gansbX. CTpykTypa nporpaMmsl Ha s3sike PASCAL.

3-4 Oneparopsl si3pika PASCAL Bcero aynutopHbIX yacoB
MoyabpHbIN NPUHLKT NIPEICTaBICHHS IPOrpaMM B cpeJie 2 IE [0
TURBO - PASCAL. 3ape3epBupoBanssbie cioBa Unit, Uses, Owunaitn
Interfase, Implementation. CTpykTypa Teia nporpamMmmsl. 0 0 0
Oneparopsi si3pika PASCAL. Tlpumep nporpaMmsl.

5-6 BBoa 1 BBIBO/I IaHHBIX. Bcero aynutopHbIX yacoB
BBon u BeiBoA naHHBIX. [Iponienyprl-pyHkunu u npoueaypsl- | 2 | 2 | 0
nojanporpaMmsl. Paznuuus mexay npoueaypaMu-GyHKuuaMu | Oumaita
U miporienypamMu-noanporpammaMu. Oco6eHHOCTH 0 0 0
HCIOJIb30BAHUS MTAPAMETPOB B MPOLIETYPaAX.

7-8 I'padpnuecknii naker GRAPH Bcero ayuTopHBIX 4acoB
I'papuueckuit naker GRAPH. bubnuoreunsie pyHkumn n 2 |2 [0
nporenypsl nakera. I'paduueckast UHTEpIIpeTaIys Omnunaitn
pe3yIBTATOB HAa MPUMEPE MPOTrpaMMBbl PUOTHHKEHHOTO 0 0 0
BBIUMCIICHUS] MHTETpaa.

9-12 O0bexkTHO-OpueHTHpOBaHHAas cpena DELPHI 4 4 0

9 Pa3pa6oTka npuK/IagJHBIX NIPOrPAaMM B 00beKTHO- Bcero ayauTopHbIX 4acoB
opuentupoBanHoii cpene DELPHI 1 |1 |0
PazpaboTka nmpHuKJIaAHBIX TPOrPaMM B OOBEKTHO- Omnunaitn
opueHtupoBanHoi cpene DELPHI. Pasnnunbie Bepcun 0 0 0
DELPHI. Mento u xomannst DELPHI. Pa6ota ¢ hopmamu.

Hanucanue xoga. Ynpasnenue npoektamu DELPHI.
10 3HAKOMCTBO ¢ 0M0JIMOTEKOH BU3YAJbHBIX KOMIIOHEHTOB Bcero ayiuTOpHBIX 4acoB




3HAKOMCTBO C OMOIMOTEKON BU3YyalbHBIX KOMIIOHEHTOB. 1 |1 [0

CsoiictBa. MeToasl KOMITIOHEHTOB. COOBITHS KOMIIOHEHTOB. Ownnaitg

Hepapxus oobekToB VCL. dopma u ee coiicTBa. @opmsl ipu | 0 0 0
Pa3IMYHBIX Pa3pelICHUsIX dKpaHa. ABTOMATHYECKOE CO3TaHHE
dopmel. Kommonentst DELPHI miist BeIBO12 MHpOpMAIUK.
[Tpumep nporpaMMel.

11 Co3nanne n 00padoTka MeHI0. CTPYKTypa MeHI0 Bcero ayuTopHbIX 4acoB
Coznanne u 06padoTka MeHo. CTpykTrypa MeHI0. OTKIIMK Ha 1 | 1 | 0
KOMaH/ibl MEHIO. MI3MeHeHne CTPYKTYpbl MEHIO Ha dTane Omnnaiin
BbINOJTHEHUS. Pa3paboTka NpuiokeHus ¢ HECKOJIbKUMU 0 0 0
dbopmaMu U TUANOTOBBIMU MaHesIMu. [IpencraBienue
PE3yNIbTaTOB BBHIIIOJIHEHUS TPOrPaMMBbI B TAOJIMYHOM BHJIE,

HCII0JIb30BAaHNE MEHIO M OKOH JJIsl BBOJIA JAHHBIX HA IIpUMEpe
IPOrpaMMbl IPUOJIMKEHHOTO BHIYHUCIICHHS MHTErpaJa.

12 Otaaagka nporpamm B DELPHI Bcero ayuTopHbIX 4acoB
Otnanka nporpamm B DELPHI. OTnaaka ¢ noMmouisro 1 | 1 | 0
Debugger. AnpTepHaTUBHbBIE METO/IbI OTIAJKH. Omnunaiin
[IpencraBieHue pe3ynbTaTOB BHIIIOJIHEHUS TPOTPAMMBI B 0 0 0

rpaduyeckom Buze. Pabora c anementom Chat.

CokpailieHHbIe HAUMEHOBAHUSI OHJIAMH OTIINN:

O0o3uauenue | Ilo1HOE HAMMEHOBAHME

OK DJIEKTPOHHBIN KypC

IIM [TosTHOTEKCTOBBIN MaTepuan

111 I10THOTEKCTOBBIE JIEKIIUH

BM Buneo-marepuaisl

AM Aynno-marepuainsl

IIp3 IIpe3eHTanuu

T TecTel

5CM DJIEKTPOHHBIE CITPaBOYHbIE MaTepUaIbl
nC WMHTEepaKTUBHBIN CANUT

TEMBbI IABOPATOPHBIX PABOT

Heneau

Tembl 3ansaTuii / Conepxxanue

8 Cemecmp

1-4

HNuTerpuposannas cpexa TURBO - PASCAL

Cucrema MeHIO, TUPEKTUBBI KOMITWISTOPA, PEIAKTOP, CPENICTBA OTIAJAKH MPOTrPamMM.
Opranu3zanus BBOJA U BBIBOJIA JaHHBIX B TporpaMMax Ha sA3slke PASCAL. MoaynbHblit
MIPUHIIMII [TPE/ICTABJICHMS] IPOTrpaMMbl Ha IPUMEPE PelIeHUs] TPUKIIaJHOM 3aJauH.

YnpasJjieHHe JKPaHOM B Irpau4ecKOM pekume

Oco0eHHocTH BOCIPOM3BECHUS IpapuKy, CTaHJApPTHbIE MPOLEyphl U G YHKLIUN
rpaduueckoro pexxuma. PazpaboTka THIIOBOH yueOHON MpOrpaMMBI 1JIs pacyera
OIIPEJICIEHHOT0 UHTErpaa.

Pa3pa0orka npukJIagHbIX IPOrpaMm B 00beKTHO-opreHTHPOBaHHOM cpene DELPHI
Mento u komanasl DELPHI. PaGota ¢ dpopmamu. Hanrcanue koga. Ynpasienue
npoektamu DELPHI. 3nakoMcTBO ¢ OMOIMOTEKOM BU3YyalbHBIX KOMITIOHEHTOB. DopMma 1 ee
cBoiicTBa. ABToMarnueckoe coznanue ¢popmel. Komnonentst DELPHI st BriBoga
uHpopmanuu. Hanucanue yueOHoi nporpammel Ha DELPHIL

13-16

Pa3paborka cucrembl meHio B DELPHI




CrpykTypa MeH10. OTKIIMK Ha KOMaH 1kl MeHI0. Pa3paboTka yueOHOro MpuIosKeHus C
HECKOJIbKUMH (pOpMaMu U JUanoroBbIMu naHensmu. [Ipeacrasinenue pe3ynbTaToB
BBIITOJIHCHHSA ITPOrpaMMEI B TaOJIMYHOM BUAC, UCIIOJIB30BaHUC MCHIO U OKOH AJId BBOJa
JAHHBIX HA IIPUMEpPE IPOrpaMMbl PUOIMKEHHOTO BbIUMCIIEHUS HHTerpana. OTinaaka
nporpamm B DELPHI. Otnanka ¢ nomompto Debugger. [IpencraBienue pe3yabTaToB
BBINOJIHEHUS ITporpammbl B rpaduyeckom Buze. Padora ¢ anementom Chat.

6. OBPA3OBATEJIBHBIE TEXHOJIOI'MH

[Ipu peanuzaiiust IporpaMmbl UCIOIAB3YIOTCS CIETYIONINE TEXHOIOTHU:

- JIKUUMU 10 KypCy TPaJAMIMOHHOIO THIMA, Ha KOTOPBIX HPUMEHSETCS  KOMIIbIOTEPHBIN
MPOEKTOP ISl UJUTFOCTPALIUH CIIOKHBIX YCTPOUCTB, CUCTEM U AITOPUTMOB;

- caMOCTOsITeNNbHAs paboTa CTy/IEHTOB

- IPAKTUYECKHUE 3aHATUS — IMPAaKTHUecKas padoTa Mo CO3AaHHUI0 KOMITBIOTEPHOU MPOrpaMMBbl B
cpelie BU3yallbHOTO MPOTrpaMMHUPOBAHUS;

- MTHTCPAKTUBHBIE (DOPMBI OOYYCHHS, B YACTHOCTH MCIOJB3YIOTCS MPE3CHTAIINH, 00CYKIAFOTCS
MOCJICAHNE HAy4YHbIC PaOOThI, HOBBIC YHCICHHBIC METOIBI M CXEMBI, PacCKasblBaeTcsi O pabore ¢
Hay4JHOU JiuTeparypoi. O0sI3aTeIBHBIM SIBIISIETCS CAMOCTOSITENIbHAS pad0Ta CTYIECHTOB, BBIIOJTHCHHE
WHJMBUIYAJIbHBIX 3aJJaHui, paboTa ¢ JIuTepaTypoi.

7. ®OHJ OLIEHOYHBLIX CPEJCTB

@DOH/T OLIEHOYHBIX CPEACTB IO JUCIUIUIMHE 00ECIIeUnBaeT MPOBEPKY OCBOCHUS TUIAHUPYEMBIX
pe3ynbTaToB oOyueHus: (KOMIETEHIMH M MX WHIMKATOPOB) MOCPEICTBOM MEPONPUATHUN TEKYIIETO,
PYOEKHOTO ¥ MPOMEKYTOYHOT'O KOHTPOJIS IO JUCLUILIMHE.

CBs3p Mexay (GOpMHUPYEMBIMH KOMIETEHUUSAMU U (OpMaMHU KOHTPOJISL HMX OCBOEHHUS
Ipe/icCTaBjIeHa B CeAyIOLIei Tabnuiie:

KOMHeTeHHI/IH I/IHI[I/IKaTopr 0CBOCHUSA ATTeCTaHI/IOHﬂoe MeEponpusiTue
(KII 1)

TK-12 3-TIK-12 3, KU-8, KI-15
V-TIK-12 3, KU-8, KI-15
B-TIK-12 3, KI-8, K-15

TK-17 3-TIK-17 3, KU-8, KI-15
V-TIK-17 3, KI-8, K-15
B-TIK-17 3, KU-8, KI-15

TIK-5 3-TIK-5 3, KI-8, K-15
V-TIK-5 3, KU-8, KI-15
B-TIK-5 3, KU-8, KI-15

Ikaabl oeHKH 00pa30BaTeIbHBIX JOCTHKEHH

MIxama ka)xmoro KOHTPOJIBHOI'O MCPONPUATUA JIC)KUT B IMPEACIaAX OT 0 A0 YCTAHOBJICHHOT'O
MaKCHMaJIbHOTO Oajljia BKIIOYUTEILHO. MToroBas arrecragus 10 JUCHUIINIIMHEC OLCHUBACTCA 110 100-
OaJNIbHOM IIKaJe U MNpEaACTaBIIAACT co0oii CYMMY 6aJ'I.HOB, 3apa60TaHHBIX CTYACHTOM IIPpH BbIIIOJIHCHHUU
3aJaHuM B paMKax TCKYHIICTO U NPOMCIKYTOYHOT'O KOHTPOJIA.

Ntorosas onieHKa BBICTABISAETCS B COOTBETCTBUHU CO CIAEAYIOMIEH IIKATIOM:




Ouenka 110 4-ex
OaJUILHOM IIIKAJIE

Cymma 6amoB

OreHka
ECTS

TpeOGoBaHwMsI K YPOBHIO OCBOCHHIO
y4eOHOI TUCIIUIIIHHEI

90-100 5 — «omauunor

OlLieHKa «OTIMYHOY BBICTABIISICTCS CTYACHTY,
€CJIH OH TTyOOKO ¥ MTPOYHO YCBOMII
MPOTPaMMHBIA MaTepHUall, ICUEPITBIBAIOIIE,
MOCIIE0BATENbHO, YETKO U JIOTHYECKH
CTPOIHO €ro M3/Iaraer, yMeeT TECHO
YBSI3BIBATH TEOPHUIO C TIPAKTUKOH,
HCIOJIB3YET B OTBETE MaTepHal
MOHOTpaUIeCKOH JIUTEPATYPHI.

85-89

75-84

4 — «xopouio»
70-74

65-69

3-

60-64 «Y008IEMBOPUMENLHO

OI1leHKa «XOPOIII0» BHICTABISETCS CTYICHTY,
€CJIM OH TBEPJIO 3HACT MaTepHa, TPAMOTHO U
0 CYIIECTBY M3JIaraeT ero, He AOIycKast
CYIIECTBEHHBIX HETOUHOCTEH B OTBETE HA
BOIIPOC.

O1neHKa «yI0BIETBOPUTEIHHOY
BBICTaBJIACTCA CTYACHTY, €CJIIM OH UMECT
3HaHMSI TOJIBKO OCHOBHOT'O MaTepHaia, HO He
YCBOMJI €T0 JeTalei, JOIyCKaeT HETOYHOCTH,
HEIOCTATOYHO MPAaBUJIbHEIE (POPMYIHUPOBKH,
HapyILIEHUs JOTHYECKOMI
M0CJIE0BATENILHOCTH B U3JI0KEHUH
MIPOrpaMMHOI0 MaTepuana.

2 —

Huxe 60
«Hey00811emBoOPUMENbHOY

OreHKa «HEeyI0BIETBOPUTEIBHOY
BBICTABJISIETCS CTYJICHTY, KOTOPBII HE 3HACT
3HAYUTENHEHON YaCTH IPOrPAMMHOTO
MaTepHana, J0MyCKaeT CyIIeCTBEHHbIC
omnbku. Kak npaBuio, orieHka
«HEY/IOBIICTBOPHUTEIILHOY» CTAaBUTCS
CTyACHTaM, KOTOPBIC HC MOT'YT ITPOJOIKHUTH
o0OydeHue 0e3 JOMOIHUTEIILHBIX 3aHATHIA 10
COOTBETCTBYIOIIECH AUCIUILIUHE.

8. YYEBHO-METOJUYECKOE U THOOPMAIIMOHHOE OBECIIEYEHHUE

YYEBHOM JUCHUIIIAHBI

OCHOBHAA JIMTEPATYPA:

1. 004 3-12 UNIX: ocHOBBI KOMaHAHOTO HHTep(delica 1 MporpaMMUpOBaHUs (B IpUMEpax U 3ajavax) :
yuebHoe nocobue st By3oB, Makapos B.B., Bapentok A.b., 3a6poaun JI.JI., Mocksa: HUAY

MHU®U, 2010

2. DU K59 Ilpumepsl perieHus 3aa4 MaTeMaTHYECKOTO MOJISITUPOBAHHS | YI€0HO-METOAMUECKOE
nocooue, Ko3un P.I"., Mocksa: HUSIY MU®U, 2014

JNOITOJIHUTEJIBHA A JIMTEPATVYPA:

1. D1 b12 AnropurMmusanus 3a7ad ¥ CTPYKTYPHUPOBAaHUE MPOTPaMM : MPAKTUYECKOE [TOCOOHE 10
nporpammupoBaHuto Ha si3eike Object Pascal B cpene Delphi mo nmporpamme yae6HOTO Kypca
"Undopmaruka" misa 6akanaBpuara, badanosa N.®., Mocksa: HUAY MUODU, 2013




[MPOI'PAMMHOE OBECIIEYEHUE:

CrnenpanbHOe MporpaMMHOe oOecriedeHne He TpedyeTcs
LMS U UHTEPHET-PECYPCHI:
https://online.mephi.ru/

http://library.mephi.ru/

9.  MATEPHAJIbHO-TEXHWYECKOE OBECIEYEHHME YUYEBHOW
JUCLUIINHDBI

CnenuaibHOE MaTepHaIbHO-TEXHIMUECKOE 0OecIieueHue He TpedyeTcs

10. YYEBHO-METOJUYECKHUE PEKOMEHJALINU JUIA CTYAEHTOB

K 3amaue 1:

B nmanHoif 3a7aue mpH YBENWYEHHUM BEIMYHMHBI [apaMmerpa a CKOPOCTh CXOJUMOCTH CYMMBbI
psiga majaer, a omuOKa OMNpEeNeNIeHHs CYMMBI psiia pacTeT. YBeIMYeHHE OIIMOKH CBS3aHO C
OKpYIJICHHEM 4YHCeNl KOMIbIOTepoM. HarnsimHoe oOBsICHEHHWE NPUUYMHBI MOTEPH TOYHOCTH JAeT
cienyromui npoctoil npumep. Ecnm k enuHuiie oauH Muwuapi pa3 Ao06aButh yucio 10-9, To Mbl
MOJIYYUM YHCIIO 2, TOTJa KaK IpH BBINOJIHEHUH Ha OBM cymMMupoBaHus yucen ¢ BOCBMHU3HAYHOM
MaHTHUCCOU OKPYTJICHUE PE3YIbTATOB KaXKI0T0 CYMMHPOBAHUS MPUBEIET K TOMY, YTO Pe3yJabTaT Oyaer
paBeH 1. YMeHbIIeHUS OMIMOKH TaKOTO THIIA MOYKHO JOOWTHCS, MPOU3BOMS CYMMHUPOBaHUE psiAa OT
CaMbIX MAaJIbIX CIIaraeMbIX K OOJBIIMM WM BBIIONHSS CYMMHPOBAaHHE MO TPYIIaM PaBHOBEIUKHX
CJIaraeMblIX.

To4HOCTB MOTy4aeMoro pe3yiabTaTa IpoOBEPUTb,

a) U3MEHSIS TIOPSIOK CYMMUPOBAHUS;

0) yBenu4YMBasi KOJUYECTBO CYMMUPYEMBIX WICHOB Psi/Ia.

K 3angaue 2:

TOYHOCTB ITOTy4aeMOro pe3yiabTara IPOBEPUTH,

a) YBEIMUYMBas B HECKOJIBKO pa3 YHCIO OTPE3KOB, HA KOTOPBIE JEIUTCS OTPE30K [a,b];

0) comocTaBiIss YUCICHHBIA U aHAIMTUYECKHUI pe3yNbTaT AJsi TECTOBOTO BapHaHTa pacuera —
WHTETPUPOBAHUS MTOJIMHOMA — U IPUHUMAs BO BHUMaHUE, YTO C MOMOIIBI0 (POPMYI IPSIMOYTOIEHUKOB
W Tpamnenuii TOYHO HWHTErpUpyeTcsl JUHEWHas (yHKIus, a ¢ momombio ¢Gopmynsl CummcoHa —
MPOU3BOJILHBIN TOJIMHOM TPEThEN CTETIEHHU.

K 3agaue 3:

[TogpiHTErpasibHBIe QYHKIIMM B JTAHHOHW 3a7a4€ MUMEIOT OCOOCHHOCTh M MOAOOpaHBI TakK, YTO
MPOCTEUIINI CIOcO0 MHTErpupoBaHMs ¢ ToMolbio popmyn Hetorona - Koreca He qaetT HeoOxoaumon
TOYHOCTH (OTHOCHTENBbHON morpemHoctu ~ 10-3), ecnu pa3duBarh 001aCTh MHTETPUPOBAHMS HA
paBHbIE OTpe3KU. Takoil TOYHOCTH MOYKHO JI0CTHYb, KOMOMHHPYS CIEAYIOIINE MPUEMbI: 1) BBIICIUTh
OKPECTHOCTb TOUKU X = 0 U B 3TOI OKPECTHOCTHU PA3JIOKUTh MOABIHTETPATbHYIO (YHKIIHIO TAK, YTOOBI
TJIaBHBIN YJIEH pa3lioKeHUs J1aBajl OCHOBHOW BKJIAJ B MHTETPaJl U MHTETPUPOBAJICS aHATUTHYECKH (BCe
MpUBE/ICHHbIE HUXKE (DYHKLMHU JOMYCKAIOT TaKoe pa3joKeHue); 2) B ocTaBlieiics 00JacT NPOBOAUTH



HWHTErpupoBaHue ¢ nomoinisio ¢popmyn Hetotona - Koreca Ha mepeMeHHON ceTke (YMEHbIIas JJIUHY
OTPE3KOB IO Mepe MPUOITIKEHUSI K OKPECTHOCTH 0COOO0N TOUKH).

To4HOCTB MOJTy4aeMoro pe3ybTaTa MpOBEPUTbD,

a) YBEITMYMBasi B HECKOJIBKO Pa3 YMCIIO OTPE3KOB pa3OHEHUs;

0) corocTaBJsisi YUCICHHBIM U aHAIMTUYECKUM pe3ysIbTaT JJIg TECTOBOI'O BapUaHTa pacyeTa —
WHTETPUPOBAHUS MOJIMHOMA — U IPUHKUMAs BO BHUMAHUE, YTO C MOMOIIBI0 (POPMYIT MPSIMOYTOJILHUKOB
U Tpamenuil TOYHO HHTErpupyercs JuHeiHas (yHKuus, a ¢ nomousio ¢opmynsl CUMIICOHA —
MIPOU3BOJILHBIN MTOJIMHOM TPEThEH CTENEeHU;

B) M3MEHSS pa3Mep OKpEeCTHOCTH TOYkH X = 0, B KOTOpPOHl MPOU3BOAUTCS AHATUTUUYECKOE
WHTETPUPOBAHUE TPUOITMKEHHON MOIBIHTETPATLHOU (DYHKIINH.

11. YYEBHO-METOJIUYECKHWE PEKOMEHJIAIIUA JIJIS TPENIOJABATEJIEA

K 3amaue 4:

C TOukM 3peHHS MPOrPaMMHUPOBAHMS, IPOCTECUIIUM CIIOCOOOM OIpeNeieHUs KOpPHEH
yYpaBHEHUS SIBIISIETCSA UTEPALIMOHHBIM METOA. DTOT METO/I, OHAKO, UMEET CYIIECTBEHHbIE HETOCTATKH.
OH cxoauTcs He Ul BCeX 3HAUCHUM MapaMeTpa M 3aBUCHUT OT HaYyaJIbHOTO MPUOJIMIKEHNS, BCICICTBHE
Yero WTepaluyd MOTYT COMTHCHh K KOPHIO, JIS)KAIlleMy BHE 3aJJaHHOTO B Taliuile MHTepBaia. Meton
HaXOXJICHUS KOPHS ITyTeM JCIICHUS OTpe3Ka IOToJaM IPOTrPaMMHPYETCS HECKOJIbKO CJIOXKHEE,
OJJHAaKo, 6€3yCJIOBHO HpI/IMeHI/IM HpI/I peHIeHI/II/I KaXXa101ro nu3 HpI/IBeIIeHHI)IX HUXKC BapI/IaHTOB 3a1a4u.

K 3amage 5:

Oyukius F(N) uyBcTBUTENbHAa K OLIMOKaM OKpPYTJEHHS, BO3HUKAIOIIUM B Ipoliecce
BBIUHCIICHHS €€ apryMeHTa. JlJis KOPPEeKTHOro pelIeHus 3aJaud HeoOXOIWMO MpPaBUIBLHO BBIOPATH
THUIIBI IEPEMEHHBIX, YUACTBYIOIIUX B OMPEACICHUN apryMeHTa 3TOH (PyHKIIUH.

K 3agaue 6:

Oynaknus F(N,M) mo cBoum cBoiictBam Onuska k Qynkiuu F(N) u3 3amaum 5. s
KOPPEKTHOTO pEIICHHs JaHHOW 3a7add HeoOXOIMMO, Kak U B 3aJadye S5, MPaBWIHHO BBIOPATH THITHI
MIEPEMEHHBIX B apTyMEHTE 3TOW (DyHKIINH.

[Tpu penieHnn JaHHOH 3aJa4u HE JIOIMYCKAETCS MCIOJIb30BaHUE CTAHJIAPTHOTO MPOTPAMMHOTO
oOecrniedeHurs, MpeIHa3HAYeHHOTO [UIsl OIpelneieHus COOCTBEHHBIX 3HAYEHUHW W COOCTBEHHBIX
BEKTOPOB 3pMUTOBOU MaTpuilsl. [Iporpamma momkHa ObITH COCTaBIeHA CTYJEHTOM CaMOCTOSATEIHHO
Ha OCHOBaHUM JIOOOTO aNTOPUTMA MOMCKA COOCTBEHHBIX 3HAUEHUH (METOABI MPSAMBIX UM O00paTHBIX
utepanuii, Jlanoma, Xaycxomnaepa).

ABTOp(BI):



Karun KoncranTtun IletpoBuy, K.¢.-M.H.

MacnennukoB Anekcanap MuxaiiaoBud, K.T.H., C.H.C.



