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1. TIEPEYEHb IIVIAHUPYEMBIX  PE3YJIbTATOB OBYYEHHA  IIO
AACHUIIIMHE, COOTHECEHHBIX C IIJIAHUPYEMBIMH PE3YJIbTATAMH
OCBOEHMHSA OBPA3OBATEJIbBHOMU ITPOI'PAMMBbI

BI/IL[ ACATEJIBHOCTH BBIITYCKHHUKA
I[I/ICL[I/IHJII/IHa OXBaTbIBaAcT KpyT BOIIPOCOB, OTHOCAIINXCA K MMPONU3BOACTBCHHO-
TEXHOJIOTHYECKOMY BUOY HpO(beCCI/IOHaJII)HOﬁ ACATCIIBHOCTH BBIITYCKHHUKa B COOTBCTCTBHU C KOM-

NETCHIUAMHA U BUAAMU NCATCIbHOCTHU, YKa3aHHBIMU B y‘-Ie6HOM IJ1aHe.

eab AMCIUATUIMHBI

DopMHUpPOBAHHUE 3HAHUN O NPUHLMUIAX OPraHU3alUHU U IPAKTUYECKON pealn3aliy KOMIIbIO-
TEPHBIX TEXHOJIOTUHI B 3JIEKTPOIHEPTETUIECKUX CUCTEMAX.

3agaun AMCHUIIIHHBI

YcBoeHHe CTyJeHTaMU OCHOBHBIX NPHUHILMIIOB CO3JaHMs, pa3pabOTKU, OTJIAJKU U TECTUPOBa-
HUS aJITOPUTMOB U IIPOIPAMM.

Kon Copnepxanue Ilepeuyens nuIaHNpyeMbIX pe3yJIbTATOB 00y4eHHS 10
KOMIIeTEHIIMH|  KOMIeTeHIM i AUCHHILINHE
1 2 3

OIlK-1 Criocob6HOCTH OCY- 3HATh:
HIECTBIIATH TIOUCK, - CTIOCOOBI MCIOJB30BAaHHUS KOMITBIOTEPHBIX TEXHOJIOTHH B
XpaHeHue, 00paboT- | cBOel MPeAMETHOM 00JIaCTH.
Ky U aHalu3 UHPOp- | yMeThb:
MaIllH U3 Pa3iny- - NMPUMEHSATh KOMIBIOTEPHYIO TEXHUKY B CBOEH mpodec-
HBIX UCTOYHUKOB U | CHOHAJILHOM JIESATEIbHOCTH, B paboTe Haj MPOEKTaMH 3JIEK-
0a3 TaHHBIX, TIpe- TPOIHEPTETHUECKUX M AIIEKTPOTEXHUYECKUX CHUCTEM U OT-
CTaBIATH €€ B Tpe- JIeNTbHBIX UX KOMIIOHEHTOB.
OyemoM (popmate ¢ | BJIAAETh:
UCTIOJIb30BaHUEM - CpeACTBaMHU KOMIIBIOTEPHON TEXHUKU M CETEBBIX TEXHO-
MH(OPMALIMOHHBIX, | JIOTHH B CBOEH MpeaMeTHON 00JIacTH .
KOMITbIOTEPHBIX U
CEeTEBBIX TEXHOJIO-
TUH

[K-2 CnocoOHOCTh 00pa- | 3HATH:

OaTbIBaTh pe3yibTa-
ThI DKCIIEPUMEHTA

— MEeTO/1bl 00pabOTKH SKCIIEPUMEHTANIbHBIX JaHHbBIX.
yMeTh:

- IPOBOAUTH aHAJIU3 IKCIIEPUMEHTAIbHBIX JaHHBIX.
BJIAJETh:

— HaBbIKaMH 00pabOTKH IKCIIEPUMEHTAIBHBIX JAHHBIX.

2. MECTO JMCHMIIJIMHBI

ITPOI'PAMMBI

B CTPYKTYPE OBPA3OBATEJBbHOHN

HucturuimHa b1.5.26 KoMnbioTepHble TEXHOIOTMH OTHOCUTCS K 0230BOM.

Jucuunnunaa KoMmnbioTepHble TEXHOIOTMH 0a3upyeTcsl Ha 3HAHUSX, MTOJIYYEHHBIX TpU U3Y-
YEHUU TaKUX Y4eOHBIX JUCLHUIUIMH, Kak: MHpopmaruka, dusuka.

OCHOBBIBasIC Ha M3YyYEHUU IEPEUYHUCICHHBIX IUCUUIUIAH, KOMIIBIOTEpHBIE TEXHOJIOTUU
NPEJCTaBIsIeT OCHOBY AN M3y4YeHHUS AMCUMIUIMH: [IpueMHHMKM W TOTpeOMTENH 3IIEKTPHYECKOU
SHEPIUH CUCTEM 3JIEKTPOCHA0)eH!s, OCHOBBI IPOEKTUPOBAHUS CUCTEM IEKTPOCHAOKEHHUS.




Takoe cucTeMHOE MEXIUCIUIUIMHAPHOE U3yUCHUE HANPABICHO HA JOCTHXEHUE TpeOyeMo-
ro ®I'OC ypoBHS MOATOTOBKHU MO KBanH(pUKanuu Oakaiasp.

3. PACITPEJEJEHUE OBBbEMA JUCHUIIVIMHbI

3.1. Pacnpenesienne o0bemMa TUCUMILIMHBI 0 opMaM 00ydeHUst

Tpyooemkocms oucyuniunvl ¢ uacax
5 | S & & 3 Buo
X g Y ) = npome-
o 5 2 ) 2 Kypcosasn
Dopma N = 3 = S JHcymou-
- 2 S X g paboma -
Oobyuenus S g = S 3 Holl am-
Q
S 3 g < |§ § - § < mecmayuu
o 3 N 3 g | &3 2 3 ) §
S8 |2 8|85 8§ | 8¢
= | O Q IS N NS K2 O s
1 2 3 4 5 6 7 8 9 10 11
Ounasn 1 2 | 144 | 54 | 18 | 36 - 63 KP JK3aMeH
3aouHnas 2 - 144 | 12 4 8 - 123 KP JK3aMeH
3aouHan (ycko- 1 - 144 | 12 4 8 - 123 KP JK3aMeH
peHHOE 00yUYeHHE)

3.2. Pacnpenesnenne 00beMa AMCHMILNIMHBI IO BUIAM Y4eOHbBIX 3aHATHI U TPYAOCMKOCTH

6 m.u. ¢ unmepax- Pacnpeodenenue
Tpyoo- | mugnoi, akmugnoi, | no cemecmpam, uac
Buo yueonuvix 3anamuii emMKocHb UHHOBA-
(uac.) UUUOHHOTL popmaXx, 2
(uac.)
|. KontakTHasg padoTa o0y4arommuxcs ¢ npe-
nojaBareieM (Bcero) o4 10 54
Jlexmm (JIk) 18 10 18
Jlabopatopusie paboTsI (JIP) 36 5 36
KypcoBas padota + - +
KP unauBuayanbHble KOHCYJIBTALMU + - +
I1.CamocTosiTesIbHASE padoTa 00y4aIOLIUXCS 63 ) 63
(CP)
IMoaroroBka k nabopaTopHbIM padboTaM 36 - 36
IToaroToBKa K 9K3aMEHY B TCUCHHE CEMECTpa 8 - 8
BrInosiHeHre KypcoBoit paboTh 10 10
1. lIpomexkyTouHast aTTeCTANMS dK3aMECH 27 - 27
OO6mias TPyI0EMKOCTh JAUCIMIUIAHBI,  4ac. 144 15 144
3a4. efl. 4 4




4. COAEP) KAHUE JUCIIUITJINHBI

4.1. Pacnpeuenelme pa3ae/ioB TMCHUILIMHBI IO BUAaM y‘leﬁHBlX 3aHATHH

- 1J1s1 04HO# (pOpMBI 00YUCHHS:

Buowt yueonvix 3anamuii, 6Kiro-
uas camocmoamenbHylo paoomy
o0yuarowuxca u mpyooemKkocme;
Tpyoo-
N pas- (uac.)
Haumenosanue em-
denau camo-
MBI paszoena u Kocmb, P —
) obyuaro-
wuxcs
nexuuu nadopamopHsle
pabomol
1 2 3 4 5 6
1. OO01ue cBeIeHUS M 3JIeMEHThI A3bIKA 4 2 - 2
1.1. | OOmue cBeneHus 1 0,5 - 0,5
1.2 | DiemeHTHI A3bIKa 3 15 - 15
2. | CTpyKTypa mporpamMmmbl 12 2 4 6
2.1. | IlpaBuia 3anmucy mporpamMmbl 2 0,5 0,5 1
2.2. | llpouenypsl. [lopsmox onepaTopoB 10 15 3,5 5
3. | Cucrema B/B M BCTpOeHHBIE PYHKIIMHU 12 2 4 6
3.1. | Cucrema BBOIa/BBIBOIIA 8 0,5 3,5 4
3.2. | Bcrpoennble pyHKIIH 4 15 0,5 2
4 | Onepatopsl u rpapuyeckue pynkuuu | 89 12 28 49
4.1. | Onepatopbl 69 10 20 39
4.2. | I'papuueckue GpyHKINH 20 2 8 10
UTOIrO 117 | 18 36 63
JJIS 3209HOI (pOPpMBI 00yUYCHHS:
Buowl yueonvix 3anamuit, 6xio-
uas camocmoamenvHy padomy
Ne pas- Tpyoo- odyuawwuxcsa u mpyooem-
denau Hau‘ﬁ;retjol:;a:ue em- Kocmb; (uac.)
memol p Kocmp, | yueOHble 3aHAMUA camocmosn-
mema 0ucuunﬂunbl (uac.) menvHas
nabopamopuvle |  paboma
e pabomot ooyuaio-
wuxcs
1 2 3 4 5 6
1. OO0uue cBeIeHus M JIEMEHThI A3bIKA 2,5 0,5 - 2
1.1. | OOwue cBeneHUA 0,75 0,25 - 0,5
1.2 | DaemMeHTHI I3bIKa 1,75 0,25 - 15
2. | CTpyKTypa nporpaMmmsl 7,5 0,5 1 6
2.1. | IlpaBuia 3anucH IPOrpaMMBbl 1,75 | 0,25 0,5 1
2.2. | Ilpouenypsl. [lopsmok onepatopoB 5,75 0,25 0,5 5
3. | Cucrema B/B M BCTpOEHHBIE PYHKIIMH 7,5 0,5 1 6
3.1. | Cucrema BBOIa/BEIBOJIA 4,75 0,25 0,5 4




3.2. | Bcrpoennble pyHKIMH 2,75 0,25 0,5 2
4 | Onepatopsl u rpapuyeckue pyakuuu | 1175 2,5 6 109
4.1. | OnepaTopbl 106 2 5 99
4.2. | I'paduueckue hyHKIIUN 11,5 0,5 1 10
HUTOIro 135 4 8 123

AJ1s 3204HOI (hopMbI 00yUeHHUs1 (YCKOpEHHOE 00ydYeHue):

Buowt yueonwvix 3anamuii, 6Kiro-
uas camocmosamenbvHylo paoomy
Ne pas- u Tpyoo- odyuarwuxca u mpyooem-
dend u aumenoeanue - Kocmb; (vac.)
memol pazoena u Kocmb, | y4UeOHble 3aHAmUs | CaMocmon-
mema 0ucuunﬂuﬂbl (llac.) menvnas
naéopamopuvie | paboma
i pabomol ooyuaio-
wuxcs
1 2 3 4 5 6
1. OO0mue cBegeHUs 1 3JIEMEHTHI A3bIKA 25 0,5 - 2
1.1. | OOwue cBenecHUA 0,75 0,25 - 0,5
1.2 | DiaemeHTHI A3bIKa 1,75 0,25 - 15
2. | CTpyKTYypa nporpamMmmsl 7,5 0,5 1 6
2.1. | IlpaBuia 3amvcu MPOrpaMMbl 1,75 0,25 0,5 1
2.2. | llpouenypsl. [Topsinok oneparopos 5,75 0,25 0,5 5
3. | Cucrema B/B M BCTPOEHHBIE PYHKIIMHT 7,5 0,5 1 6
3.1. | Cucrema BBOa/BBIBOIIA 4,75 0,25 0,5 4
3.2. | BcrpoeHnHble pyHKIMH 2,75 0,25 0,5 2
4 | Oneparopsl u rpaduyeckue pynknuu | 1175 2,5 6 109
4.1. | OnepaTopsl 106 2 5 99
4.2. | I'paduueckue GpyHKIIH 11,5 0,5 1 10
HUTOI'O 135 4 8 123

4.2, Couep)lcamle AUCHUIIJIMHBI, CTPYKTYPUPOBAHHOE 110 pa3jiejiaM U TEMaM

Pazgea 1. O01me cBeeHN | DJIeMEeHTHI A3bIKA

Tema 1.1. O01mue cBeneHus
Jlexums IpOBOAMTCS B UHTEPAKTUBHON opme: sekuusi-Oecena (0,5 yac).

Anropurmuueckuii 51361k FORTRAN co3nan B 50-¢ roasr B CLIHA ¢upmoit IBM |, rpynmoii pa3spa-
00TYHKOB TTOJ pyKOBOACTBOM JI)koHa bakyca (komMmepueckasi BepcHs BhITymieHa B 1957 1.).

FORmula + TRANSslator = FORTRAN

(nepeBogUUK GOPMYI Ha MAITMHHBIN S3BIK)

Paspabotan crienuanbHO ISl pellieHus] MH)KEHEPHBIX M HAYyYHO-TEXHUYECKUX 3aj1ad. Llenbio paspa-
00TKM OBLIO CO3AaHUE S3bIKa, 00TaJaromero yI1o0CTBOM MPOrPaMMHUPOBAHMS, XapaKTEPHBIM JUIS S3bIKOB
BBICOKOTI'O YPOBHA M OBICTPOJIEHCTBHEM, XapaKTEPHBIM AJIS SI3bIKOB HU3KOTO YpPOBHS. B pesynbraTte mosryuu-
JIOCh, YTO TPOTPAMMBI CO3/IaHHBIE C TIOMOIIBIO onTUMIHpyronmx koMnuisitopoB FORTRANa o addek-
TUBHOCTH NPAaKTHYECKH HE YCTYNAIOT NpOorpaMMaM, HAMCAaHHBIM C TIOMOLIbIO MAIIMHHBIX KOJOB WMJIH ac-
cemOJ1epoB.

Cy1miecTBYIOT 5 cTaHgapTa s3bIKa:

FORTRAN 66 — npunsat B 1966 r.;
FORTRAN 77 — npunst B 1978 r.;
FORTRAN 90 — npunsat B 1991 r.;
FORTRAN 95 — npunsat B 1997 r.;

e NS =



5. FORTRAN 2003 — mpunst B 2005 r.
l'oToBHTCS K TPHHATUIO HOBBIM cTaHAapT. Ero OCHOBHBIC OTIAMYHS K MOIJICPIKKE OOBEKTHBHO-
OPHEHTHPOBAHHOTO MPOTPAaMMHUPOBAHHS M COBMECTHOTO MCIIOIB30BaHuU ¢ si3bikoM CH.
[TomMuMO CTaHIAPTOB CYHIECTBYIOT Pa3IMYHBIC BEPCHH s3bIKA. Bepcum — 3T0 amanranus craHgapTa
10/1 KOHKPETHYIO BBIYMCIHTEIBHYIO CHCTEMY:
1. ©Oasucubiii FORTRAN — «Hckpa 1256,
2. FORTRAN IV -CM 3BM;
3. FORTRAN —y6na — BOCM - 6;
4. FORTRAN EC ODBM - EC 5BM.
B Poccuun Haubonee pacrnpocrpanensl Bepcun crangapra FORTRAN 77, paspaboTraHHbie pa3ind-
HBIMH ()OpPMaMU JUIS OCHOBHBIX OTIEPALMOHHBIX CHCTEM:
1. Microsoft FORTRAN V5.0 u V5.1 s DOS;
2. Microsoft FORTRAN Powerstation - mius Windows;
3. Visual FORTRAN Pro - mms Windows dupmer COMPAQ);
4. INTEL FORTRAN compiler V4.5 nis DOS;
5. WATCOM FORTRAN compiler V9.5 ms DOS.
FORTRAN BriryckatoT u qpyrue GupMbl, B TOM YHCIIE:
Heqglet Packard,;
IBM; Sun Microsystems.
CylIecTBYIOT BEpCHH sI3bIKa [UIs OmepaioHHbIX cucteM cemeiictBa UNIX (B gactaoctu Linux);
Power Mac, a Tak xe s cynepkomibsiotepos Cray, Sparc.
Haubonee BaxubiM mpenmymiectBoM FORTRANa siBisieTcst Hanndmue G60JBIIOT0 YyKcia OMOIHoTeK
MaremMatHdeckux U rpadudeckux moamporpamm, Hanpumep: NAG (Numerical Algorithms Group).
HexoTopsie Bepcun s3bIKa 1 OHOIMOTEKH PacTIpOCTPAHSIIOTCS cCBOOOIHO, MX MOKHO HaiTi B MHTEp-
HETe.

Tema 1.2. Di1eMeHTBI sI3bIKA
Jlek1ust IPOBOUTCS B MHTEPAKTUBHOM (hopMe: JIekIus-oecena (1,5 gac).

OcHoBHble KOHCTpYKUUH si361ka FORTRAN

OcHOBHEBIE
CUMBOJIBI ————>|onepaTopsbl
KOHCTPYKITUU

CTaH/IapTHbIE
GhyHKIIIH

| KOHCTAHTHI |

NEPEMCHHBIC

MaCCHUBbI

CumBouHI si3b1Ka (andaBur)

1. bByxssl natunckoro andasura A + Z.

Oco60 BeigemumM: |, J, K, L, M, N - cMbICcT cTaHeT SiCHBIM, KOT/1a OyJIeM pacCMaTpUBaTh TUITBI IEPEMEH-
HBIX.

2. Hudpsr- 0+ 9.

3. CneumanbHblie cuMBOIIBL: + -* /() ., ' (3HAK «1IpoOeI») = U HEKOTOPBIE APYTHE.

4. Tlpwu 3ammcu KOMMEHTApUl MOYKHO HMCIIOJIb30BaTh JHOObIE Apyrue CuMBOJIbL. Hampumep, OykBbI pyc-
ckoro angaBuTa.

Koncrantet
- 9TO BCIMYMHBI 3aJaBacMbleé CBOMM TIOCTOSHHBIM 3HaueHHeM. OOBIYHO JTO YHCIA.

KoHcTaHTHI OBIBAIOT Pa3IMUHBIX TUIIOB.

4' KOHCTAHThI | -100

1 emme ] -100.1; L1E+2 ; 11E10
(1.3, +4.5) = 1,3+j4,5

‘ BemeCTBeHHHe| .TRUE. wmu .FALSE.
4| KOMILIEKCHBIE | ‘mpumep’ , 6Hnpumep

4| JIOTUYECKHE | 7

—|mem‘na MTITATENDATUHEKIE |

TCKCTOBEIC |
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[lecTHaAIaTEpUYIHBIE UCTIONB3YIOTCS TOJIBKO JUTA 33 JaHHsI HCXOTHBIX 3HAUSHHM.

ITepemeHHBIE
- 3TO BEJIMYUHA, KOTOPasi MOKET IPUHUMATh Pa3IMYHbIe 3HaUeHUs. 3a0aETCsl C UCTIOIb30BAHNEM UMEHH.

Nwms nepeMeHHOR
- COCTOUT M3 Pa3JIn4HBbIX CHMBOJIOB, HAUMHAETCS 0053aTeIbHO C OYKBBI M HE NOJDKHO IMPEBBILIATH OIpere-

néunoii anunel. Jnunaa 3aBucut ot Bepcun FORTRANa. Pekomenayetcsa ynotpe0Onars < 8.
X, A, B1, SUMMA.

Omnucadue THIOB TMIECPEMEHHBIX

[lepemenHble MOTYT OBITH TE€X >K€ THIIOB, YTO M KOHCTAHTBI: LEJble, BELIECTBEHHBIE,
KOMIUIEKCHBIE, JIOTHYECKUE, TEKCTOBBIE.

C KaXAbIM THUIIOM NEPEMEHHON CBSA3aHO IMOHATHE CTAHJAPTHOM M HECTaHIApPTHOM JJIMHBI,
OTIpeIeNSIONIee KOJTMIECTBO OANT MaMsTH, KOTOpBIE OyJeT 3aHUMATh NepeMEHHAast B TaMSITH.

Tun JlnuHa, OaiT
nepeMeHHOM CTaH/apTHas HeCTaHapTHAS
LRI 4 2
BEIICCTBEHHBIM 4 8
KOMILIEKCHBIH 8 16
JIOTUYECKUM 4 1
YABOCHHO# TOYHOCTH 8 -

I[J'II/IHa nepeMeHHoﬁ HUMECT BaAXHOC 3HAUCHUC IIpU O6paH_IeHI/II/I K IoAdlporpaMmMmam.
HCCTaHI[apTHaSI JJIHWHA I OCIBIX (J'IOFI/I‘IGCKI/IX) NEPEMEHHBIX HCIIOJB3YCTCA JId 3KOHOMHU
namMsATHU; I BEIIECCTBCHHBIX U KOMIUICKCHBIX — JUIA YBCIIMUCHUA TOYHOCTH BBIYUCIICHUI.

Jlns 3aianus TUMA IEPEMEHHOM CYIIECTBYIOT CIIOCOOBI:
1. mo ymom4aHuIO (TI0 COTJIACOBAHHUIO).
Beiiire 0bu11 otMeuenst Oykebl |, J, K, L, M, N — ecinu TuI nepeMeHHbIX HAUMHAIOLIUXCS C 3TUX OYKB HE OII-
penenéH apyruM crocodoM, TO OHM CUYUTAIOTCS LEJIBIMH, OCTAIbHBIC - JCHCTBUTEIBHBIMH.
[Tpumep onucanus TUTIA IEPEMEHHOH 110 COTIIAIICHUTO

=1 I=11
a=1.0 a=1

stop stop

end end

2. ¢ IOMOIIIBIO OTIEPATOPOB OMHMCAHUS THIIA.
Oneparophbl onrcaHus THIA OBIBAIOT ABYX BUIOB: IBHOTO ONucaHus U HesiBHOTO. O0mIas hopma orneparopos
OTMCaHHUs THIIA (SIBHOTO)

tan * | uMms  (Tpyrina UMEH)
rae tum - INEGER, REAL, COMPLEX, LOGICAL, PHARACTER
LIeJIBIH BEIIIECTBEHHBIN KOMIIIEKCHBII JIOTHYECKU I TEKCTOBBIH

*| - MHa MIepeMeHHOH (7151 IEPEeMEHHBIX CTaHAAPTHOH JTMHBI MOKHO OITYCTHUTB).
MS — UMS TIepEMEHHOH, JINO0 MaccHBa.

IIpumep:
INEGER*2 A,B,C
REAL I, D, E

REAL *8 A —ananornuno<— DOUBLE PRECISION A.

B omepaTope onmcanmsi THITAa MOYKHO 33]1aTh Ha4aJIbHbBIC 3HAUCHHS TICPEMCHHBIX, HAIIPUMED:

NEGER *2 A/1/,B,C

IlepemenHnoit A npucBoeHo 3HadeHue 1. OnHako Takoi NpuéM MPaKTHUUECKU HE UCHOIb3YETCs, T.K. IJIs 3TO-

IO CYIIECTBYET cliennanbHbIi oneparop DATA, kpoMme Toro, mporpamMma mojrydaeTcst 0ojiee HariIsTHOM.
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OO6mas ¢hopMa HESIBHOTO OTMCAHUS THTIA!
IMPLICIT {tun nmuHa crimcok}
CITUCOK — COZICPIKUT OJIMH YUTU HECKOJIBKO CHMBOJIOB JIATHHCKOTO andapura (OyKBbI)
omeparop IMPLICIT mo3BoJisieT OnMHUChIBATH TUTIHI IIEPEMEHHBIX TI0 TIEPBOMY CHIMBOJTY HMCHH.
Hanpuwmep:
IMPLICIT INEGER (A, B) REAL (1-L)
BCE TIEpEMEHHBIC, UMEHA KOTOPBIX HaYMHAIOTCS ¢ OyKB A, B OyIayT MMeTh THI IIeJbli; BCE TIEPEMCHHBIE,
umeHa Kotopbix HauuHarotest ot | 1o L (1, J, K, L) — OyayT uMeTh THIT BEIICCTBCHHBIH.
[MpumeuaHue: peKOMEHIYETCs HCIIOJIb30BaTh ONEPATOPhI SBHOTO OMMCAHUSI TUTIA.

Maccussl
MaccuBbl — 3TO yNOpsAJOYEHHAs IOCIEI0BATEIbHOCTh BEIMYMH, OOO3HAUYEHHBIX OIHHUM
UMeHEM. (0OBIYHO 3aHUMAET HETPEPHIBHYIO 00JIACTH MAMSITH).
Hanpuwmep:

A(LD [A(12)
AR |AQ22)

d11 | A12
d21 | 422

MAacCHB 3aIMCHIBAETCS C MOMOIIBI0O UMEHU M KPYTJIBbIX CKOOOK, TI€ yKa3aHbl MHAEKCHL. J[100as nepemeHHast
ABJIETCS MAaCCHUBOM M3 OJHOro ieMeHTa. KonmuecTBo M3MepeHuii MaccuBa He cleayeT NPUHUMaTh Ooliee
CEMH.

WNunexcs! B ckoOKax MOTYT 33/1aBaThCs JTMOO YHCIOM, JIN0O TIEPEMEHHOMN, JIN00 BBIPAXKEHUEM.

A (3,7, k+5).
Wms MaccuBa 00pa3yercs Tak ’Ke Kak UMl IEPEMEHHOM.

OObsBIEHIE MAaCCHBOB OCYILECTBIISIETCS ONIEPATOPOM

DIMENSION wums (pa3mepHOCTB)
PazMepHOCTD — OIIpeiesIsieT YnucIIo IEMEHTOB B KaX/I0M U3MEPEHUH MacCuBa.

DIMENSION A(3,4) B(5,10,15)
Turel MaccUBOB aHAJIOTUYHBI TUIIAM NEPEMCHHBIX U 3aJ1AI0TCS TAKUM KEC 06p3,30M1

1. o nepBoii OykBe MIMEHU MacCHBa
2. C IIOMOIIBIO OTIEPaTOPOB OIHMCAHMS THUIIA.
C noMo1IbI0 OIIEpaToOpOB ONUCAHHUS THIIA MOXKHO ONIPEIENIUTh U pa3MEPHOCTh MAaCcCHBA!
INTEGER A(4), B(5,5)

REAL *8 C(10)
D10 HanboJIee PacpPOCTPAHEHHBIN CIIOCOO OMMCAHUS MACCHBOB.
PacnonioxxeHre MaccMBOB B MaMATH: AJIEMEHTBI MAaCCUBA PACIOJIATAIOTCA B MAMATH TaK, YTO
3HAYEHMsI IEPBOTO MHJIEKCA BO3pACTaeT ObICTpee, YeM 3HaUYEHUE TTOCIICTHETO.
IIpumep: pacronoxeHus B NaMsATU ABYMEPHOIO MaccuBa
A(l,1) | A(1,2)
A1) |AQR2)

[ALD [A@D [AQ2) [AQ2) ]

CYIJ_ICCTByeT JKapTrOHHOC BBIPAXKCHUEC: «KMACCUBLI XPAHATCA B IIAMATH 110 CTOJ'I6]_[aM)>. HOBTOMy, €CJIn

BBITIOJIHUTB ONEPATOP
PRINT A

TO 6y,ZLCT HarieyaTtaHoO
AL A1) A(1,2) AQ2,2)

Paznen 2. CTpyKTypa nporpaMmmsl

Tema 2.1. [IpaBuJjia 3aniucu NPOTrPaAMMBbI



Jlexums IpOBOANTCS B MHTEPAKTUBHOU opme: ekuusi-Oecenqa (2 gac).

IIpaBuia 3anucu OJIHON CTPOKU:

[Iporpamma Ha FORTRANe cocTouT 13 mociie0BaTelbHO 3alMCaHHBIX OrepaTopoB. OauH omnepa-
TOp MOKeT 3amucaTh 20 CTPOK ¢ MOMOILBIO CIEIMATBHOTO 3HaKa mepeHoca. JiMHa ogHOM cTpoKu He Ooiee
80 cumBosoB (mmo3uImii). 80 - 3T0 YHCIIO MO3UINK Ha dKkpaHe. C OMOMIBI0 peaakTopa TEKCTa MOYKHO HC-
MOJb30BaTh W TO3WIMHM C OONBLUIMMH HOMEpPaMH, HO OHHM OyIyT HTHOPHPOBATHCS TPAHCISTOPOM
FORTRANa.

CTpoxu JIHHOH KOpode 72 CHMBOJIOB " TOTIONHSIOTCS" TIPOOCITaMH.

B s3eike ®OPTPAH ncmons3yroTes MSITh THIOB CTPOK:

Cmpoku KOMMeHmapusi

CTpoka KOMMEHTapHs HMEET 3BE3[0YKY HJIM IMPOIHUCHYIO

WIn cTpouHyto OykBy C B mepBOM MO3HIUH, JINOO CTPOKA

MOKET IOJHOCTBIO COCTOSATH M3 TpobenoB. 3HaK

BOCKJIMIaHUS, TTOSIBIISIIOIINICS KaK MEePBbI HEMyCTOW CUMBOII B

CTPOKE, TAKXKE YKA3bIBAET HA CTPOKY KOMMEHTApUs B S3bIKE

OOPTPAH. (Ctpoka co 3HaKOM BOCKJIHMI[aHHS B KOJIOHKE 6

WHTEPIPETUPYETCS KaK CTPOKA KOMMEHTAPHS).

Ctpoka KOMMEHTapusi Ha TIPOLECC  BBIIOJHEHUS

OOPTPAH-niporpaMmBbI HE BIUSET.

CTpokd  KOMMEHTapus  MOTYT  YKa3bIBaThCs

BHYPH OIIEPATOPOB, KOTOPHIE MMEIOT CTPOKHU NPOJOIIKCHHUS.

Crenyer OTMETHThH, YTO OTJIAJOYHBIE CTPOKHU, OIIMCAHHBIC

HW)KE, WHOTJIa MOTYT OBITh 00paboTaHbl KaK CTPOKH

KOMMEHTapHsl.

KommeHTapun MoOryT Tarkke N00aBJIATHCS K MPOrpaMMHBIM

cTpokaM. B Takom ciryuyae KOMMEHTapuil JODKEH HAuYMHATHCS

CO 3HaKa BOCKJIUIIAHUSA:

hyp = SQR (a**2 + b**2) ! hypotenuse

Hauanenvie  llepBas (Wi eOUHCTBEHHAs) CTPOKa OIEpaTopa s3bIKa

cmpoxu ®OPTPAH HazbiBaeTcs "HauanbHOM" CTPOKOIA.

HauanbHas cTpoka omepatopa B KOJOHKe 6 UMeeT JTu0o

mpo0ert 1o HOMb; B KOJOHKax 1-5 ykaspiBaeTcst OO

MeTKa orepaTopa o0 poOeTHL.

3a UCKITIOYEHHEM OIlepaTopa, CIEeAYIOIIEro 3a JIOTHYECKHM

IF, Bce omeparopsr ®OPTPAHa naumHaroTcsi ¢ Ha4aIbHON

CTPOKH, HaIlpuMep:

GOTO 100

0002 CHARACTER*10 name

100 OCONTINUE

1000STOP "'

Memaxomanov: B mepBoOl MO3WIMU CTPOKM METAKOMAaHABI TPUCYTCTBYET

3HaK pomtapa ($). MerakomaHna ympasiser padoToi

kommmiaTopa si3eika ®OPTPAH, manpumep:

$DEBUG:'pdq’
$DECLARE
$LINESIZE:132

Cmpoxku CTtpoka NpOJOKEHHS TMPEACTaBIsIET COOOW  CTPOKY,
npooodiceHUss  AMEIOIIYI0 TIPOOENbl B KOJIOHKAx 1-5 u CUMBOJ (OTIWIHBINA
oT TpoOerna WK HyJis) B KOJIoHKe 6. CTpoKa MpOTODKCHUS
yBeNIMYMBAeT pa3Mep "ydacTka', B  KOTOpBIH
3amucbIBaeTcs omneparop. Omneparop MOKET OBITh paclIMpeH
JUTS BKITIOYEHHS TaKOTO KOJIMYECTBA CTPOK MPOJOIIKEHHS,
CKOJIBKO TIO3BOJIUT AOCTYITHAS ISl UCTIONB30BaHUS 00JIACTD
namsati. Ecnmu ycraHoBnena merakomanaa $STRICT, to B
TOM CIIy4ae, €CIM HCIoNb3yeTcs Oomee 19 cTpok
IIPOAOJDKEHUs, OyleT BbIIAHO IpeaynpexieHue. B
MPUBEACHHOM HWXKE MpHUMepe BTOpas CTPOKa SBISETCA
10



CTPOKOU MPOJOIIKEHUS:

C Sample Continuation line
INTEGER*4 count, popu, local,
+ ovrflo, incrs, provnc

Omnaoounsvte  OTIamOYHBIC CTPOKH COIEp)KAT JFOOBIE TPONHUCHBIC HWIIH
cmpoxu CTpouHble OyKBEHHBIE CHMBOJIBIL, 3a HckioueHuem Cu C
B mo3umnuu 1.

Ecmn  merakomanna $DEBUG crnemudunupyer cuMBOI,
HaXOISAIIMKCS B TO3MOMH | OTNAaAO4YHOW CTPOKH,

TO 3TOT CHUMBOJI o0pabaTeIBaeTCs

KaK CHMBOJI Mpo0elia U CTpOKa KOMITWIIMPYETCS Kak U

mobas apyras ctpoka. Ecim merakomanma $SDEBUG He
cneunpUIUpyeT CHUMBOJI B NEPBOH KOJOHKE, TO CTpOKa
obOpabaTpiBaeTCs KaK CTPOKa KOMMEHTapws (CM. Takke

monpas3n.6.2). B cremyromem mpuMepe CTPOKU SIBISIOTCS

CTPOKAaMH OTJIAJIKH:

B RETURN 1
Z WRITE (*, *) count

Tema 2.2. Ilpouenypsl. [lopsaaok oneparopos
Jlextust mpoBOUTCS B MHTEPAKTUBHOM (hopMme: eknms-0ecena (6 gac).

[Topsnok cnempoBaHus ONEPAaTOPOB B IPOrpaMMe

Omneparop omnpeeNeHUs OANTPOrPaAMMBI
nanpumep: SUBROUTINE
OIepaTopbl OIUCAHUS
OTIepaTopbl oreparop
FORMAT DATA BBITIOJTHSIEMEIC
orepaTopbl

KOMMEHTaApHUH

Oneparop END

[Tpu cozmanuu 11000 MPOrpaMMBbl TOJKEH COOIIOAATHCS CIIeTY 0NN MOPSI0K CIe0BaHHs olepa-

TOPOB:

OIepaTop ONpeAeICHHUS MOANPOTrPaAMMBI;

orieparopsl onucanus. Cpeiu HUX NepBbIM JI0JbKeH ObiTh onepatop IMPLICIT;
BBITIOJTHSIEMBIE OTIEPATOPBHI;

. omepatop END.

Omneparopet FORMAT u xoMMeHTapi# MOTYT OBITH B JIIOOOM MecTe MporpaMMbl. OHAKO ISl CO3-
nanus Oosiee ynoOHoM nporpaMmel onepatopsl FORMAT pexoMenmyercs: pacroyiarath B KOHIIE MPOTpam-
Mel, niepex onepatopoM END. Oneparop DATA moxeT ObITh B 11000M MecTe CpeIH BBIIOIHIAEMBIX Ollepa-
TOpoB. PexoMeHayeTcs pacnonaraTs HOCIIe ONepaTOPOB OMMCAHMS U 10 BHINOIHIEMBIX ONEpaTOPOB.

PR

Pa3aen 3. Cucrema B/B M BCTPOEHHbIe PYHKIIUM

Tema 3.1. CucremMa BBOJa/BBIBOJIA
OHCpaTOpLI BBOJa - BbIBOJAa
OnepaTtopsl BBOAA-BbIBOIA MPEAHA3HAYCHBI I 00OMeHa MH(pOpMaLHeld MEXIy HOCUTEISIMUA TaHHBIX U OC-
HOBHOﬁ IMIaMATBIO. ﬂﬂﬂ BBOJa-BbIBOJ1a I/IH(I)OpMa]_[I/II/I HCO6XO):[I/IMO OIIpCACIUTD CICAYIOICC:
1. cKkakoro ycTpoicTBa (MM Ha KaKO€ YCTPOHCTBO) BBOANTCS —BBIBOIUTCS MH(POpMAIIHSL.
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N

3HAYCHUSI KaKUX MEPEMEHHBIX FJIU MaCCUBOB HEOOXOIUMO BBECTU — BHIBECTH.
3. B kakoMm opmare (Buje) OyJET BBOJUTCS - BBIBOAUTCS HH(POPMAITHSL.
O61mas ¢popma OrepaTopoB BBOa-BHIBOIA:
READ (n, m) s
WRITE (n, m) s
N- yCTPOICTBO BBOJIa-BBIBOJA;
m-omnpeaenuTes GopMara BBOJA-BBIBOIA;
S- CITMCOK BBOJIA, BEIBOJIA;
n- mu6o *, muoo uncio (1 +99). Ecaum 310 uncno-to cunrtaercs HoMepoM daiina Ha aucke. Jlomyck
atomy aitiry obecnieunBaercs oneparopom OPEN:
OPEN (UNIT=, FILE="ums’, STATUS="INKNOWN”)
open (UNIT=1, FILE="TEST’, STATUS="INKNOWN”)
WRITE(1,*) A
Ecnu n = *, To ocymiecTBisieTcsi BBOA-BBIBOJ C SKpaHa MOHUTOpA!
FILE =PRN’ — mpuaTep
FILE ="AUX’ — mopt COM1

FILE = > ‘NUL’ — cuuthIBaeTCs U3 KOMaHIHOM CTPOKHU.
Ecimm m = *; to opmar onpenensiercs mo ymomganuo. Eciim m= const, To sto meTka oneparopa FORMAT
WRITE (*,*) X - Takast popMa UCTIOIB3yeTCs JaIle BCETO ISl BpEMEHHOH (0TJIafouHOMN) TIe-

yatu. CIIUCOK BBOJIa-BBIBOJIA S Yallle BCETO COJCPIKUT MEPEMEHHBIC, MACCHUBBI, TEKCTOBBIC COOOIIICHUS.
WRITE (*,*) X,A, ‘mpumep’, (X(I))
Ecnu ucnonp3yeTces onepaTop
READ (1,%)
0e3 cricKa BBOJIa-BBIBOJIA, TO TIPOITYyCKAETCs O/IHA 3amuch (aiiina ¢ Homepom 1.

IIpumep.
R(Om) X(Om) B(MxCum)
10 1000 1500 By (aiina Nel
P(MBT) Q(MBAP)
3000 1000
READ (1,*)
READ (1,*) K, X, B| texkct Ha FORTRANe
READ (1,*)

READ (1,%) P,Q

Omneparop FORMAT

Oneparop FORMAT yka3biBaeT, B KAKOM BHJIE JIOJDKHBI BBOJAMTCS- BBIBOJUTCS JAHHBIC U JIJIS TIpe-
o0pa3oBaHMs JaHHBIX U3 BHYTPEHHErO MPEJCTABJICHUS BO BHEIIHEE U Ha000poT. BHyTpeHHEe mpeacTasiie-
HHE — B BUJIE JBOMYHOI'O YUCJIIA.

n FORMAT (Cy, ....... ,Cn)
n-merka onepatopa FORMAT
(G T ,Cn — ciermuukanus gopmara.
Tepmun «crienudukanus Gpopmaray - 4acTo 3aMEHSFOT Ha TIPOCTO «popmar» uMes BBUIY HE caM OIeparop,
a crienuduKaIuIo.

q)OpMaTI)I JJIA Hp€06pa3OBaHI/I$I JAHHBIX pa3HbIX TUIIOB

Tun nepemeHHOM (MaccuBa) dopmar
Iemprii Iw, Gwd
BernecTBeHHbIH (KOMIIJICKCHBIH) Fwd, Ewd, Dwd, Gwd, Qwd,
Jlornueckuii Lw, Gwd
TexkcToBbIN Aw, WH, mutepan
IITecTHaaIATEPUYHBII W

W — KOJIMYECTBO IMO3ULHI BO BHEIIHEM MpEaACTaBJICHNU NaHHBIX. Ecmm gncio 3aHMMaeT MEHbIIE HOSHHHﬁ,
Y€M yKa3aHO mapaMeTpoM W, TO MO3UIUHU CJICBA 3aIIOJIHAIOTCS HpO6eJ’IaMI/I;
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d- xonmuuecTBO MUGpP B APOOHON YACTH YKCIIA WM KOJUYCCTBO 3HAUYAIIUX (P BO BHEHIHEM MpEICTaBIIe-
HUY YUCIIA,
7.3 — 108.999
- JUIsl IpeoOpa3oBaHus TaHHBIX BENICCTBEHHOTO TUIA M3 CEMU 3HAKOB (BKIIOYAs JIECATUIHYIO TOUKY),
M3 KOTOPBIX TPU OTBOIATCS mMOA ApoOHYI0 dacTh. Ymcno Gompme 1000. mo takomy ¢opmary nepenaBaTh
HEJb3sl.

Ecnu Heckobko coceqHUX (POPMATOB UMEIOT OJMHAKOBBIN BHJI, TO UX MOXHO OOBCIUHUTH, YKa3aB
mepen KomoM gpopMaTta KOJIHIECTBO TOBTOPEHU opmaTa — I
riw
5F7.3 =F7.3,F7.3, F7.3, F7.3, F7.3.

Jis moBTOpEeHHS TPYIIB (POPMATOB OHA OJDKHA OBITH 3aKITI0UEHA B CKOOKH:

3(14,F5.1) = 14, F5.1, 14,F5.1, 14,F5.1

[Tepenava naHHBIX 1I€I0T0O THUIA

Iw, Gw.d
WRITE(*,1) N, K, L N =10
1 FORMAT (213, I5) K=1

L=-300
12101 4v-300
3aMeyaHue: THIT TIEPEMEHHBIX BBOIa-BBIBO/IA JIOJKEH COOTBETCTBOBATH KOy (hopmara.

[lepemava qaHHBIX BEMIECTBEHHOTO TUTIA

Fw.d, Ew.d, Dw.d, Qw.d
JlaHHBIE BEIIECTBEHHOTO THITA MOTYT OBITH MIPEICTABICHBI B IBYX (opMax:
B BHJIE JIECATUYHOTO THTIA, COCTOSIIIETO U3 N0l u ApodHoit yactu. Kon dopmara F;
2. B BuUJe MaHTHUCCHI U opsaka. Kon ¢opmara E, D, Q.
12345.67 — F8.2
0,1234 E+02 —»E10.4
10,1234 E+02 —> E11.4

Lo

A=-190,1 B=10000,3
WRITE(*,1) A, B
1 FORMAT(7.1, 7.1)

1-190,111,1E+04
®opmatel E,D yno6HO ncnons30BaTh MpH repenave 00 04eHb OONBIINX, MO0 OIM3KUX K HYJIIO
JaHHbIX. s mpeoOpa3oBaHusl TaHHBIX KOMIUIEKCHOTO THIIA HEOOXOAMMO XOpOIIO 3ajaBaTh JBa Gopmara:
OJIVH JUIS IICTBUTENIbHOU YacTu, IPYro# JAjisi MHUMOM.
COMPLEX A
READ (*1) A
1 FORMAT(7.1, 7.1)

Hepeaaqa JaHHBIX JIOTHYCCKOI'O THUIIa

Lw
Jlornyeckue nepeMeHHble MOTYT NprUHUMaTh 3HayeHus audo . TRUE., nu6o .FALSE. Gocne BBoza-
BBIBOJIa 3aHMMAeT W MO3HULHUI U NPEACTaBIsIeTCs B BUJIE JI000M MOCIIEA0BAaTEIbHOCTH CUMBOJIOB HAYHHAIO-
mmxcst ¢ Oyksel T wmm F.

LOGICAL A LOGICAL A
READ (+, 1) A A = TRUE.
1 FORMAT(L3) WRITE(+, 3) A
3 FORMAT(L1)
TR T
A= .TRUE.
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Kon popmara G

Hcnonb3yeTcs ams nepeadu JaHHbBIX 1IEJI0T0, BEIIECTBEHHOTO U JIOTHYECKOTO THUIIOB.
Ilepenava qaHHBIX IEIOTO U JIOTHYECKOTO THITOB TPOU3BOINTCS aHATIOTHYHO hopmaram | u L.

3HAYCHUE THT ¢dopmar | okB. popmar | BriBon (medats)
-125 INTEGER | G4.1 14 -125
.TRUE. LOGICAL | G3.2 L3 [y

BerectBeHHbIe AaHHbIe 10 KOy G BBOAATCS Tak ke, Kak mo koxay F, T.e. Gw.d = Fw.d

IIpu BBOIE mMpeoOpa3oBaHWE JAHHBIX MPOU3BOJUTCA B 3aBUCUMOCTH OT A0OCONIOTHOTO 3HAUYCHUS
nmanHoro N. Eciou 3mauenue ganHoro N Haxomutcs B auamasone 0,1 <n <10d, TO (popMa BEIBOJIA TaKas Ke, KaK
no ¢opmaty F. Eciin 3HaYeHHEe JaHHOTO HE MPHHAIICKUT YKa3aHHON 00JIaCTH, TO OHO BBIBOJUTCS IO KOJIY
dopmar E unmu D. ®opmatel G ynoOHO NMpUMEHSTh, KOTJa OCHOBHASI YacTh JIAHHBIX UMEET, KyMEPEHHBICH
3HAYEHUS, TO €CTh TAKJKE M OYEHb MAJICHbKHE, TN00 OUeHb OOMIbIINE 3HAUCHUS.

Hepenaqa TEKCTOBBIX JaHHBIX
Aw
Ecimu w He YKa3aHo, TO OaHHOC 3aHHUMACT CTOJILKO HO3I/IL[I/II71, KaKoOBa JiInHa COOTBCTCTBYIOLICTO
3JIEMEHTAa BBOJIA-BBIBOIA

CHARACTER *3 A

A = ‘UM’

WRITE(*,1) A

1 FORMAT(A4)

1 UM

WH — mapameTp W yKa3bIBaeT JUIMHY TEKCTOBOM KOHCTAHTBI, CIeAyIoen 3a kogoM ¢gopmata H.
WRITE(*,1)

1 FORMAT(4H s M)
1 UM
Jlutepan - 3TO TEKCTOBasi KOHCTAHTA, 3aKIIOUEHHAS B KABBIYKU
‘L UM
WRITE(*,1)
1 FORMAT (‘UM )

B ciiyuae MHOTOKpAaTHOTO BBIBOJIa HEU3MEHHOW TEKCTOBON KOHCTAHTHI YAOOHO MOJIB30BaTHCS KOJIOM
dbopMaTa AW, IpH nepeade JaHHBIX TEKCTOBBIX KOHCTAHT, COCTOSIIMX M3 OJMHAKOBBIX 3HAKOB — WH, mpu
KpPAaTKHUX U HEYaCTO UCTIONB3YEMbIX KOHCTAHTAX — JIUTEPATIOM.

5(1H%*)

OpFaHI/BaHI/ISI HpO6CJ’IOB IIpy BBOAC-BBIBOAC

(DOpMaT WX — I/ICHOHB3yeTCH JJIA HpOHYCKa JAHHBIX HpI/I BBOJAC WJIN HJIA 3aIlUCHU HpO6eHOB HpI/I BbI-
BOJC.

B comcke BBO/JIa-BbIBOZId OTCYTCTBYIOT 2JICMCHTBI, COOTBCTCTBYIOIIIHUEC KOY (bopMaTa X.

WRITE (*,1)
1 FORMAT(3X,‘TABJINLIA’,5X, PE3VJIbTATOB’,5X, ‘PACUETA’)

Paznenurenu ¢popmaros
Paznenurensmu ¢popmMaToB ABISIOTCA / , : .

3amsToit pazaenstorcs (OpMaThl, OTHOCSIIUECS K 3JIEMEHTaM OJIHOM 3amucy. 3HAKOM «/» pas3jens-
10TCs (hOpMaTHI, OTHOCAIINECS K SJIEMEHTaM Pa3HbIX 3aIUCeH.

WRITE (*,1) AB,C WRITE (*,1) A,B,C
1 FORMAT(F5.1, F5.1, F5.1) 1 FORMAT(F5.1/F5.1/F5.1)
ABC A
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B
C
Ecnu n 3HaKOB «/» CTOMT B Hadase Wik KOHIe (opMaToB, MpoIycKaeTcst N 3amicei, eclii B cepe/iu-
He Tpymmsl GopMaToB, To N —1 3amuceit.
WRITE (*,1) AB,C
1 FORMAT(F5.1//F5.1/ F5.1)
A
B
Cc

3ameuanue: cnenuduKanuy (opMaTOB MOTYT 3alUCHIBATHCS HETIOCPEACTBEHHO B OIIEPaTOpax BBOAA-BBIBOJIA.

WRITE (*,1) LJ,K
1 FORMAT(‘nepemennsie’, 314)

WRITE (*,’(314)’) LI.K
Ecnu xonmuuecTBO MO3UIUI W OTBOJMMBIX MOJ YHCIIO B omneparope ¢popMar yKa3zaHo HeJOCTaTOYHO,
TO NP BBIBOJIE OyIyT HameqaTaHpl ***%,

WRITE (*,°(31)”) 10000
**x

Bsaumopeiictsue onepatopa FORMAT co criuckoM BBoAa-BEIBOA

[Tpu opranu3anny BBOAA-BBIBO/IA MOTYT UMETh MECTO CJICAYIOIINE COOTHOIICHHSL.
1. KOMMYeCTBO MepeMEHHBIX B CIIHCKE PAaBHO KOMMUYECTBY crienudukanuii Gopmaros;
2. KOJMMYECTBO cnenuduKanuii OobIe, 4eM KOJIMYEeCTBO IEPEMEHHBIX B CIHMCKe. B 3ToMm cirydae
ocTaBIIMeCs celn()UKAIH UTHOPUPYIOTCS;
3. KOJHMYeCTBO MEPEMEHHBIX B CIHCKE OOJbIle KoNnyecTBa crenudukanuid. B sToM ciydae aHanu3
(hopMaTa BO30OHOBIISIETCS C HAYAJIOM crieluuKanuu Gpopmara.
WRITE (*,"(314, F5.1)’) A,B,C,D, E
14,14, 14,F5.1, 14

Tema 3.2. BcrpoeHHble QyHKIUU

Crannaprasle pynkoun FORTRANa

Orto mporpammbl, xpansmuecs B oubnnoreke FORTRANa, u Be3biBacMbie 1o €€ mmenu. [locie
MMEHH HEOOXOIMMO yKa3aTh CIIUCOK MapaMeTpoB. [lepedeHp cTanaapTHBIX QYHKIHH, a TaK K€ YHCIIO rapa-
METPOB M MX THI JAIOTCS B CHENUATBHBIX Tabnunax. B kadecTBe mapamerpa MOKeT ObITh KOHCTAHTA, TIepe-
MEHHasl MJTH BBIpaYKEHUE.

ABC (X) - Beruncienue moxyis X, |X|

SIN (x) —sin x ASIN (x) —arc sin x

COS (x) —cos x ACOS(x) —arc cos x

TAN (A) —tg x ATAN (x) —arc tg x

SQT (x) = v/x

ApPryMeHT TPUTOHOMETPHUYECKUX (PYHKIHIA 331aETCS TOIBKO B pajinaHax.

BeIpaxxenust
B FORTRANe cymiecTBytoT /iBa BU1a BBIpAXKCHUHN: apru(METHUECKIE U JIOTHYECKHE.
ApI/I(i)MeTI/I"ICCKOG BBIpAXKEHHUE — 3TO mo0ast MOCJICA0BATCIIBHOCTD KOHCTAHT, ICPEMEHHBIX UJIN CTAHAAPTHBIX

(yHKIMIA pa3beJUHEHHBIX 3HAKaMH apru(pMETHIEeCKNX JAeHCTBUI U KPYTIIBIMU CKOOKaMH.

Tlopsaiok BeINOJIHEHUS AEHUCTBUM TaKOH ke, KaKk B MaTeMaTHKe:
1. BBIYMCIICHHE CTAHAAPTHBIX ()YHKIHI

2. XX
3. x/
4, +-
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a+b
puMep: ard (a+b) /(c+d)
c+d
sin® + cos’x sin(X)**2 + cos(X)**2

X, +e SQRT(ABS(X(I) +EXP(X(1))))

3aMeuaHus:

1. B BBIpaXeHHAX MOTYT HCIIOJIB30BAThCS TEPEMEHHBIC pa3IMYHBIX THIIOB. Pe3ynbrar
Bcerga mpeoOpasyercss K TUIY, HWMCEIOIIEMY HauOONbIINK mpuopurer. Hampumep, eciu B
BBIDOKCHUHM TPHUCYTCTBYIOT IICJIBIE W BEIIECTBEHHBIE IIEPEMEHHBIC, TO pe3yiabTaT Oyner
BCILICCTBCHHBIM.

2. [lns Toro, 4roObI porpamma paboTana 0osiee ObICTPO, NEHCTBUS CICAYET BBINOIHATH IEPEMEH-
HBEIMH OJHOTI'O THIIA.

3. Ecnu BBIMOMHAIOTCS JEHCTBUS HAJ| IEIBIMU YHCIAMK TO Pe3yabTar Oyaer neibiM yuciom. Ocra-
TOK TIPOCTO OTOPACHIBACTCSI.

1
3

4. Ilpu Bo3BenCHHUU B OTPULATENBHYIO CTENIEHb LIEIOT0 YHCIa PE3YNIbTaT OyAET LEIbIM YHCIIOM.

5**(-2)=21—5 =0

n n=3

Jlorndeckue BbIpaXeHHS
PaccMOTpuM TONBKO BBIpaXKEHHS OTHOILUIEHUS, T.K. OCTaJbHBIE HCIOJIB3YIOTCSA JOCTATOYHO PEIKO.
BripaskeHust OTHOIIEHHST 00pa3yloTcs U3 ABYX apH(OMETHYECKHX (MM TEKCTOBBIX) BHIPAKEHUH, pa3lienéH-
HBIX OIEpaliell OTHOIIEHMSI. BbIpaXkeHNsI OTHOIIEHHS UCTIONB3YIOTCA U CPABHEHUS IBYX BBIPAKEHUIA.
OCHOBHBIE Onepaly OTHOLIECHHUS

MaTeMaTH4YECKOe 3amKch Ha
0003HaueHNE FORTRANe
> .GT.
> .GE.
< .LT.
< .LE.
= EQ.
# .NE.
A .GT.B a>b
(COS(X) +SIN(X)).LE.P (cosx + sinx) <p
IF(X.LT. 0) x=0

Pa3nes 4. Onepartops! U rpadpuyeckne GQyHKIUHA

Tema 4.1. Oneparopsl
Ocnosusle oneparopsl FORTRANa

st Toro, uyro0Obl porpamma pabdoTtaia B sroboii Bepcun FORTRANa pekomenyercs: 3akaHYMBATh
IIPOrpaMMy CJIEAYIOIIUMH ONIEpPaTOPaMHU:
STOP
END
a NoAIpOorpammy. RETURN
END
Omneparop END moxeT BcTpeuaTbesi B IporpaMMe TOJIBKO OJWH Pas3, U BCErJa SIBISETCS MOCIeIHIM
oreparopoM. Oneparopel STOP 1 RETURN — mMoryT ObITh B IF000M MeCTE MPOrpaMMbI U CKOJIBKO YTOJIHO
pas.

16



RETURN
END

OrnepaTtop omnucaHus
O6mas hopma oneparopa:
X=e
X — HNepCMCHHAs UJIU 3JICMCHT MAaCCHBA, € - KOHCTAaHTa, NICPCMCHHAA UJIN BBIPAKCHUC.

x=5.1
Tun X JTOMKEH COOTBETCTBOBATH TUITY MepeMEeHHOU e. MHaue MpOHMCXOAUT Mpeodpa3oBaHUe THMA € K
THUITY X.

INTEGER A
A=57 PRINT A 5
X=A+3*B+C
Bce nepemennsie A, B, C 10mkHBI OBITH ONPEIEIEHBI 10 BHIITOIHEHHS ONEpaTopa MPUCBOCHHSL.
OrnepaTopsl yrpaBieHUs

Omnepartops! yrnpaBieHHUs MpeJHa3HAYeHbl JUIs U3MEHEHHUsS MOCIEeI0BaTEIbHOCTH BBIMOIHEHUS Olle-
paTopoB, OPraHU3aLMHU UUKIOB M CO3AaHUs JOTHYECKON CTPYKTYPhI IPOTPAMMBI.

GOTO , IF ,DO , CONTINUE, PAUSE, STOP,

CALL , RETURN , END

Omneparop 6e3ycinoBHOro nepexona GO TO

GO TOx
X — METKa BBITOJIHIEMOr0 OIlepaTopa.

besycnosnsrii oneparop GO TO mepenaér ympasieHne oreparopy ¢ METKOH X, a HE CIISAYIOEMY
no nopsiky 3a oneparopom GO TO. Ilepesiit BermonusieMsiit oneparop GO TO nomkeH UMETh METKY.

3 X=10

Ecmu met metku 1, To onepatop X=0 HuKorAa He OYIET BHIIOIHATHCS.

Beruncnurenshsiii oneparop GO TO

GO TO (X1, X2, «vv.ne Xn)
X- METKa BBITOJHIEMOTO OIeparopa;
i- BEIp@)KEHHME TIEJI0TO THIIA.
B pesynbTare BBIMOTHEHHUS ONEPATOPA BBHIUMCIIACTCS 3HAYCHUE BHIPAXKCHUS | U IPOUCXOUT Mepe/ia-

Yya YIpaBJICHUS OMEepaTopy ¢ METKOH X, , MOPSIKOBBIN HOMEP KOTOPOH B CITUCKE METOK COBMAACT C 3HAYEC-
HHEM BBIPOKCHUS .

GOTO(1,3,5,6) N+1

A=1

3 A=N**3

Bripaxxenne N+1 moxer nmpunumars 3HaueHus 1 <N+1< 4. B mpoTuBHOM ciydae BBITIOJTHSETCA
omeparop, cieayromuii 3a oneparopom GO TO. [{ns ynobcTBa peKOMEHIYETCsl HOMepa METOK paciojiaraTh
IO MOPSAKY HOMEPOB, a I— MPOCTasi IEPEMEHHOT0 1IeJI0r0 TUIA

K=N+1
GOTO(1,23,4) K
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Hasnauennsiit oneparop GO TO

GO TO m,(Xy, X2, «....... Xn)
X- METKa OIlepaTopa , KOTOpoMy Iepenaércs yIpaBieHue;
M — mesnas mepeMeHHas, KoTopoii ¢ momotpto onepatopa ASSIGN 1omkHO OBITH IPHUCBOSHO 3HAYECHHUE O-
HOM 13 METOK X;.
ASSIGN 10 TOm

B pesynbrate BeimomHeHus omeparopa GO TO mpoucxomuT mepefada yrpaBieHHS OIepaTopy ¢
METKOH, 3HaYeHUE KOTOPOH IIPUCBOEHO IEpeMeHHONM M. [lepeMeHHON M Helb3sl MPUCBOUTh 3HAYEHUE C I10-
MOIIBIO OTIepaTopa MPHUCBOCHUS:

M = 5 — HEBEPHO.

3ameuanue: HazHadeHHbIH oreparop GO TO mmeet Gornee dpheKTUBHBIA OOBEKTHBIN KO/, YeM BBI-
yucisiembiid onepatop GO TO. [Toaromy pekoMeHIyeTCs UCIIOIB30BaTh 3TOT ONEpaTop. DTH PeKOMEHIaluN
narorcst B kaurax no FORTRANy. OgHako Ha NMpakTHKE OHM HE BCET/Ia BEPHBL. DTO CBS3aHO C TEM, YTO
Bpems BeimoHeHus oneparopa GO TO (i1r000r0) cocTaBisieT HUUTOKHYIO JIOIIO TI0 CPaBHEHUIO C APYTUMHU
oreparopamu. 3aTO OH sIBJIETCS OoJiee CIOXKHBIM, M COOTBETCTBEHHO MeHee yAoOHBIM. [Iporpammel ¢ uc-
noJp30BaHueM Berurcisiemoro orneparopa GO TO Gonee KOMIAKTHBI U HATIISTHBL.

B nenom pekomeHayeTcs, Kak MO>KHO MEHbIIIE HCTI0Nb30BaTh oneparopsl GO TO.

OmnepaTops! ycioBHOTO Tiepexoxaa IF
[Ipenna3znayeHsl 1uisl iepeady yIpaBieHUs B 3aBUCUMOCTH OT BBIMOJIHEHUSI HEKOTOPOT'O YCIOBHUSL.
Apudmernueckunii onepatop IF:
IF(a) X1, X2, X3
a — apU(PMETHIECKOE BBIPAKECHNUE;
X1, X2, X3 "METKH BBIIIOJIHIEMBIX OIIEPATOPOB.
[Ipu BBITONTHEHNH OTIepaTOpa BBIYUCIISETCS 3HAYSHHUE BRIPAKEHUS a M MIPOU3BOAUTCA Tepeiada yrpaBiIeHus

orepaTopy ¢ METKOH X3, €CJIM 3HaueHHUe BhIpakeHus a<(), orepaTropy ¢ METKOH Xp, eciu a0, u orneparopy ¢
METKOH X3, ecau a>0.

a<0—->xy
a=0—x,
a>0—x3
A=B*C
IF(A)1,3,5
I.......
3.
5.

3aMecUaHus: JJI mepexoaa Mo HYJIH0 HEC pCKOMCHAYCTCA UCIIOJIBb30BaTh BBIPAKCHUC BCIICCTBCHHOT'O
TUIIA, T.K. IOIPCITHOCTD €0 BEIYHUCIICHHUA MOXET MMOBJIMATE HA CPABHCHHE C koucrtaHTou 0.0.

Jlornueckwmii oneparop IF
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IF(a)s
d- JIOTHYCCKOEC BBIPAKCHHC,

S- 1000# BBIOIHSAEMbIH oneparop, kpome DO, IF, END
IF (X.EQ.0) GO TO 10

IF (X.EQ.1) A=X
B .=.X.**3
10.........

[Ipu BBITONTHEHWU OTIepaTOpa BBIUUCISIETCS JIOTUYECKOE BBIPAXKEHHE M €CIIM OHO «HUCTHHHOY», TO BHI-
noJsiHsieTcst onepatop S. Ecnu «10xb», TO BRIIOTHSETCS ciaeayromui oneparop. Eciu S He onepatop mepexo-
Jla JI'00OT0 TUTA, TO MOCIIE €TO BBITIOJHEHUS BBIMOIHIETCS OIepaTop, cleayronuii 3a IF.

3ameuaHue: IJIT MUHAIMHU3AIlMK BPEMEHH BBIITOJIHEHHUS JIOTHYECKOro onepartopa IF onepanas! BeIpake-
HUS @ HeOOXOUMO pa3MeaTh B CIEAYIOMIEM MOPSIKE:

1. ecnu mcmoONMB3yeTCs JIOTHYecKoe BeipaxkeHue cpaBHeHus .OR. (wn), To BHaYase pacmosiaratorces yc-
JIOBUSI, BBITIOJIHEHHS KOTOPHIX HAUOOJIEE BEPOSTHO:

[lepexom Ha MeTKy 3 OyA€T BBIIONHATHCS, €CITH CIIPaBETINBO XOTs ObI 0HO U3 TpEX ycmosuid. [Ipu sTom
eciy, A < B, To ocTanbHbIe yCI0BUS IPOBEPATHCS HE Oy ayT;

2. ecnW WCIIONb3yeTcs Jorndeckoe BeipaxkeHue cpaBHeHHs .AND., To BHauane pacmoiararoTcst ycio-
BUA, KOTOPBIC BBIIIOJIHAIOTCA PEKE BCETO.

IF (A.GT.B. AND.C.EQ.D)GOTO 3

Ecmu A < B, To crnenyroree yCiaoBHe HE IPOBEPSIETCS.
brounas ¢popma oneparopa IF

Monnepxusaetcst Toabko B si3bike FORTRAN-77 u mpenHa3HadyeHa JUIsS HANMCAHUS HATJISHBIX
CTPYKTYpHBIX TporpamMm. C IMOMOIIBIO 3TOTO orepaTopa peanmsyercs. C IOMOIIBIO 3TOTO OTlepaTopa pean-
3yeTCsl BRIOOpP OJTHOW ajIbTePHATHBBI U3 OOJIBIIIOrO YKCIAa BO3MOXKHBIX. [Ipy 3TOM Hcue3aeT HeOOXOUMOCTh
B ucnojb3oBanuu orneparopo GO TO. binounast popma oOpasyercs ¢ UCIOIb30BaHUEM 4 OIIEPaTOPOB.

1). IF @ THEN L|E- 610k )
2). ELSE IF(a) THEN} ELSE IE -6:10k
..................... > IF- rpynma
3). ELSE }ELSE 6710k
4).END IF )

W3 Hux 00s3aTeNbHO AOJDKHBI IPUCYTCTBOBATH MEPBBI M 4eTBEPTHINA oneparopa. [Ipu BeimoaHeHNN
OmouHoro omeparopa IF BeimonHseTcs 3HaYeHUE BhIpaKEHHS a. ECiM OHO «HMCTHHHOY», TO BBINOJIHSIOTCS
oreparopoM IF- 6noka. Takum 00pa3oM, Ha3bIBAETCS MOCIENOBATEILHOCTh ONEPATOPOB, PACIIONOKEHHBIX
Mexay onepatopoM IF coorBercTByrommm oreparopom ELSE IF, ELSE, END IF. [Tocne BemonaHenus mo-
ciennero omneparopa IF- Gioka ympasnenue nepenaéres oneparopy END IF u npoucxoaut Beixox u3 IF-
TPYIIIIBL

Ecnu 3HaueHus BRIpaXXeHUS a «WIOKHO», TO |F- 010K HTHOpHUpYeTCs, U yIpaBJieHHe cpa3y nepeaaét-
cs1 cooTBeTcTBYOMEMY oneparopy ELSE IF, ELSE, END IF.

[Tpumep: onpeneauTh COCTOSHHUE MIEPEMEHHON | B 3aBUCUMOCTH OT COCTOSIHUS IepeMeHHo# K cie-
nyromum oopazoM: | = -1 npu k<0, unaue | = const ocraércs npexxHUM

IF (k. LT.0) THEN
1=1 } IF- 6ok IF -Tpymma
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END IF
Onepatop ELSE

Oneparop ELSE Hukakux NeHCTBUI HE BBITOIHSAET U UCTIOIB3yeTCs Juist BeiaeeHus: ELSE - Gioka.
Takum 00pa3oM, cuMTaeTCs MOCIEOBATENFHOCTh ONEepaTopoB Mexay omneparopom ELSE u omepatopom

END IF.
Oneparopsl, Bxozsuue B ELSE — Giioka BEIIOTHAIOTCS, €CIH JIOTHYECKOE BRIPAKEHHE a B OIEpaTo-

pe IF wmu ELSE IF nmeeT 3HaueHUE «IOXKDBY.

[Mpumep: nycts | = -1, mpu k < 0
=1, mpuk=>0

IF (k. LT. 0) THEN
=1

ELSE

25 FELSE- Gnox

END IF

} IF- 6ok IF- rpymnmna

C momompio oneparopa GO TO 3To BEITTSANUT CIEAYIONAM 00pa3oM:
IF (k. LT.0)GOTO 3

=1
GOTOS
3 1=-1
5 CONTINUE

Taxas nporpaMMa MeHee HarJIsaHa.

Oneparop ELSE IF

[Tpu BeImonHenun oneparopa ELSE IF Beruucnsercs 3HaueHUe JTOrHYECKOTO BBHIPAKEHUS a U €CIH
OHO «UCTHHHO», TO BBITOJHAIOTCA omepaTopel ELSE IF- 6noka. Takum 010KOM Ha3bIBaeTCs IMOCIEO0BA-
TEJIBHOCTh OINepaTopoB Mexay omneparopoM ELSE IF u coorBercTByromum oneparopom ELSE IF, ELSE,
END IF. IMocne BemosaHenus orneparopoB ELSE IF- Ojoka ynpapieHue nepenaércsi COOTBETCTBYIOIIEMY

onepatopy END IF u mpoucxoaut Berxon u3 Bee#t |F- rpymist.
Ecnu 3HaYeHne JTOTHYecKoro BBRIpAKEHUS a «I0kHO», To ELSE IF- 610k urHOpHpyercs, yrpasie-

HUe cpa3sy nepenaércs coorBeTcTBytomeMy onepatopy ELSE IF, ELSE, END IF.
[Mpumep: nycts | = -1, mpu k < 0

=0, mpuk=0
=1, mpuk>0
IF (k. LT. 0) THEN
I=-1 IF- 610k
ELSE IF(k. EQ. 0) THEN
=0 }ELSE IF- 6ok >~ IF- rpymma
ELSE
=1  JELSE- 6ok
END IF

Oneparop ELSE IF Baytpu IF- rpynmsr MoXeT ObITh HECKOJIBKO.

Oneparop END IF

Omneparop He BBITIONHSAET HUKAKHUX JICHCTBUI M NCIIONB3yeTcsl B KauecTBe orpannuntens |F- rpymmst
B 1ienioM. Kaxxnomy 610unomy oneparopy IF nomken coorBercTBoBaTh onieparop END IF.

Brnoxennsie IF — rpymmsr
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IF — rpynmsl MOTYT OBITH BIOKEHHBIMH OHA BHYTpH napyroil. Ilpu stom omeparopsr ELSE IF,
ELSE, END IF otHOCSTCS TonmbKO K cBoel |F — rpymme. DTo MCKiIoYaeT mepeceueHue pasinuHbix IF —
TPy, B OTJIHYKE OT CIIOCO0O0B ¢ Hcmojb3oBaHueM ornepatopa GO TO.

I=-1, mpu k<0

1=0,mpuk=0

I=1,opuk>0 J=-1mpu Kk < 5, unaue J=0
IF (k. LT.0) THEN \

I=-1

IF (k. LT.-5) THEN

J=-1

ELSE IF- 6ok

J=0

END IE >IF— rpymnmna
ELSE IF (k. EQ. 0) THEN

=0

ELSE

=1

END IF /

[IpaBuiia UCONB30BaHUS OJIOUHBIX OIIEPATOPOB

1). He momryckaercs nmepenava ynpasienus u3Bae BHyTps IF, ELSE IF, ELSE - 6moxos.
2). Henb3st nepenaBath ynpaeienue onepatopam ELSE IF, ELSE.
3). IF, ELSE IF u ELSE — Gyioku MOTyT OBITH TyCTHIMH.
Pexomenmanmu : mycteie ELSE — Gmoku pekomenmyercs He omyckaTh. [Ipu 3ammcy Torndeckoro BeIpaxke-

Hus B onepatopax IF, ELSE IF onepanner pazMeriats B TakoM ke MOPSIIKE, KaK M B JIOTHYECKOM OTEpaTope
IF.

Omneparop CONTINUE

Oo6mas dhopma x CONTINUE
X —MeTKa oreparopa
Omneparop ykas3bIBaeT METKY NEPEXOAa W HE BBINOJHSET IEHCTBUN CBS3aHHBIX C BBIYMCICHUSIMH.
OOBIYHO UCTIOJIB3YETCs KaK KOHEUHBIN orepaTop obyiacTy nukia DO, a1 Toro utoObl n30ekaTh OKOHUYAHUS
nukia oneparopamu GO TO, PAUSE, STOP, RETURN, a Tak ke apudgmernyeckum iy orudeckum |IF,
conepxammm GO TO.
[Mpumep: ucnons3osanus oneparopa CONTINUE, kak meTku nepexoa.

IF (k. LT.0) GO TO 3

=1
GOTOS
3 1=-1
5 CONTINUE

Ucnons3oBanne CONTINUE B kauecTBe KOHEUHOTO ONepaTopa LHUKJIA PACCMOTPUM MIPHU U3MEHEHUH
omneparopa DO.
3ameuanue: HecMOTps Ha 1o, uTo orneparop CONTINUE He BBHITONHSET ASWCTBHIA, CBSI3aHHBIX C BHIYHCIIC-
HUSIMH M HE BJIMSIET HA MOCIIEI0BATEIBHOCT BBHIIOJIHEHUS JPYrux orepatopoB. OH MOXeET OBITh pachoio-
JKEeH B POrpaMMe TOJIBKO BBIITOJIHIEMBIX OIIEpaTOPOB.

Omneparop DO

Oneparop DO npennaszHaueH i1 OpraHU3aI|K [UKIOB, T.€. JJIs MOBTOPEHHS HEKOTOPOTO ydacTKa
MpOrpaMMbI 3aJjaHHOE YncIio pa3. Oomas ¢popma oneparopa:
DO X i=mg, my, ms
X — METKa MOCJIEIHEr0 BBIMOJHICMOro ofeparopa mukia (MM He MOryT ObiTh omeparopsl GO TO,
PAUSE, STOP, RETURN, IF);

i— NEPEMCHHAas 1LICJIOr0 UK BEUICCTBECHHOT'O TUIIA, Ha3bIBa€Mas IIEPEMEHHAA IIUKIIA,
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My, My, M3 - KOHCTAHTHI, ICPEMCHHBIC MJIM BBIPAXKCHHUS 1LICJIOr0 WM BEIICCTBCHHOIO THIIA:

M; — HAYaTbHOE 3HAUYCHUE ICPEMCHHOMN IMKIIA i

M, — ¢€ KOHEYHOE 3HAUCHMUC;

M3 — IIpHpaIIeHne TIepeMEHHOM KA .
ITpumepst:

DO 3 I=n,m,k
DO 3 I =n+1, m/5, k*3
Omneparop DO yka3piBaeT Ha HEOOXOIAMMOCTh BBIMOJIHUThH 33JJaHHOE KOJIMYECTBO pa3 ONEPATOPHI,
BXOJISITIINE B ITUKIL.
REAL X(10)
DO 3 I=1, 10
x()=0
3 CONTINUE
KommaectBo moBropennit mukina N onpenensiercs o ¢popmyie

N =INT| T g
m,
m, —m,
;
m,
Ecimt N<O wmu m3 = 0, To N = 0. mpouecc BeimonueHus mukia B FORTRAN- 77 Bernsaut cie-
JYIOIIUM 00pa3oM:
1). OnpenensgroTcs 3HAYSHHUS My, My, M.
2). Onpenensercs: KOTUIECTBO MOBTOpeHUH IHKIa N ¥ YCTaHOBJIEHHE CUETUHNKA IOBTOPSHH.
3). IlepeMenHOM | MpUCBanBaETCsI 3HAYCHUE My
i= my
4). lo6aBiieHre K MEPEMEHHOM IMKIa | MpUpaIieHus Ma.
5). IlpoBepka 3Ha4YeHMIT CIETINKA ITOBTOPEHUI HA HYJIb.
6). BrimontHeHME OnepaTOpPOB IUKIIA, €CITH CYETIYUK OBTOpeHui >0.
7). YMeHbllIeHHEe CUETYNKA HA EMHHUILY.
[TyHKTBI 4-7 BBIMONHAIOTCS MHOTOKPATHO J0 T€X IOp, MOKa CUETYUK NMOBTOPEHHUN IMKJIA HE CTAaHET
paBHBIM HYJIH0. [locIie BBINOITHEH s LIUKIIA |, TEPEeMEHHAs LIUKIIA COXPAHSIET MOCICAHEe 3HAUCHHUE:

INT - nenast yacth BeIpaKeHUS

DO 31=1,10

3 CONTINUE
WRITE (*,%) i

11
BrosxeHHbIE ITUKIIBI
BayTpu nukna MmoryT HaxoauTbes apyrue mukibel DO, npuuém Bce orepaTtopbl BHYTPEHHETO IHKIIA

JOJIKHBI ITOJTHOCTBIO pa3MeIlaTbCa BHYTPH BHCIIHETO LUKIIA, T.C. BJIOXKCHHBIC HUKJIbI HE MOTYT IIEPECEKATh-
Cs.

CTpOKI/I ,I[ByMepHOFO MacCCHBa 3allOJIHATCA OAUMHAKOBBIMHU LII/I(l)paMI/I
DO 31=1,10 N
A(l) =B(i)/ 10
DO 5J=1, 10
C(1,9) = A()
5 CONTINUE
3 CONTINUE

22



BHy’I’peHHI/Iﬁ ¥ BHCIIHUH LUKJIBI MOTYT 3aKpPbIBATHCS OJHUM ONICPATOPOM

DO 3i=1,10
A(i) = B(i) / 10
DO 3 =1, 10
C(i,j) = A(i)

3 CONTINUE

[MpaBuia ucnons3oBanus oneparopa DO

1). ITapameTpsl 1UKIA i, My, My, M3 HE TOHKHBI H3MEHATHCSI BHYTPH IMKIIA.

REAL A(30) REAL A(30)

DO 3 i=1,30 DO 3i=1,30

A(i) REAL A(30) IF(I. REAL.OR30F T .20)

IF(1.ERAL 1=1%130 + DB@B4861,20

3 CONTBNUE 3 CONEINUE

IFJ.GT.20) GO TO 5 IF(I.GT.10) J = J+10
IF(J.GT.10) J = J+10 A@J) =0
A(J) =0 3 CONTINUE

3 CONTINUE

5 CONTINUE

IMOCJICAHEMY 3HAUYCHUIO.

OTO0 TmpuMep NPUCBOCHUA
HYJIEBBIX 3HAUYEHUH 3JIEMEHTaM
MmaccuBa A ¢ HoMmepamu ot 1-10
u ot 20-30.

2). BpIxog u3 mwWKiIa
BO3MO’KEH B JTI000M MECTE ILIMK-
na. IIpu 3TOM nepeMeHHas HUK-
Jla OmIpeJielicHa M paBHA CBOEMY

3). I3 BHyTpeHHETO LMKJIa MOXKHO TepeaBaTh yIpaBieHUEe BHeMHeMY HUKITY. [lepenaya ynpasie-

HUS B OOpaTHOM IMOPSJIKE HE JOITYCKACTCS.

4) OnepaTopy, KOTOpBIﬁ SBJISACTCA KOHCUHBIM OII€PATOPOM HECKOJIBKUX HMHUKIIOB, MOKHO IIEPCAaBATh

yIIpaBJIEHUE TOJBKO U3 CAMOI'0 BHYTPEHHETO [UKJIA.
DO I=1,10
OCTaBHUTb MECTO IF(LGT.5 GOTO1 — HEBEPHO

DO J=1,10
IFU.GT5) GOTO1 - BEpHO
B(1,J)=0

1 CONTINUE

OpFaHI/BaHI/ISI MEepexXoa0B B IUKIIAX

]

= =
- [

BCPHELIC IMTEPEXOBI HCBCPHBIC NEPEXOABI
5). Onepatop nukia DO MoxeT UMeTh pacIIMpeHHY0 001aCTh
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... pacuupeHHasi 00JIacTh

PacimpenHast 00651acTh — 3TO TOCIIEAOBATEIBHOCTh OMIEPATOPOB, BHIMOJIHAEMBIX MEX/Y BEIXOJIOM H3
BHYTPEHHETO ITUKJIA K BO3BPATOM B 3TOT K€ ITHKII.
[Tpu ncnonp30BaHUY PACIIUPESHHON 00JACTH JOKHBI BBITIOIHSITHCS CICYIOIINE YCIOBUS:
napaMeTphbl MUKIA i, My, My, M3 HE TODKHBI U3MEHSATHCS B PACIINPEHHOM 001aCTH;
pacuipeHHas o0JIacTh HE MOXKET COJIepKaTh Jpyroro omneparopa nukia DO, uMerorero pacmmpeH-
HYIO 00JIacTh.
6). OOparenue K oAnporpaMme (M BO3BpAaT U3 Hed) MOIMyCKaeTCs IUTsl II00O0ro MUKIIa (BHYTPEHHETO
Y BHEITHETO), U JII000# pacImipeHHOM 00IacTH.
DO3i=110
CALL TEST
3 CONTINUE
7).Ecnu 6mounstii oneparop IF Haxoautes BHyTpu nukiia, To omeparop END IF taxke nomken na-

XOOUTCA BHYTPH LIUKJIA.

1+50=0 50 + 100 = 1 — 3amoyHeHHE MaccUBa

REAL A (100)

DO 31=1,100

IF(I.LT.50) THEN

A(l) =0

ELSE

Al =1

END IF

3 CONTINUE
REAL A (100)
DO 31=1,50
A(l) =0
A(1+50) =1
END IF
3 CONTINUE

8). Ecim onepatop DO nHaxonurtcs BHyTpu |IF-6moka, ELSE IF -6imoka, ELSE -6moka, To 1 mocnen-
HHUI Omeparop LUKJIA JODKEH ObITh BHYTPH ITOro ke 0J0Ka. (MaccHB OOHYJSCTCS, €CIIM 3HAUeHHe KIroda
=0, nHaye npucBaunBaercs 1)

REAL A (100)
KEY = X
IF(KEY.EQ.0) THEN
DO 3 1=1,100
A(l) =0

3 CONTINUE

ELSE

DO 5 1=1,100
A(l) =1

5 CONTINUE
END IF

3ameuanue: B msaToil Bepcun s3bika FORTRAN ¢upmber Microsoft * momyckaercst ucnonb3oBaHue Apyroi
¢dopmel onieparopa uukia DO, koTopast ouenb ynoOHa Ha mpaktuke. Odmas hopma

DOi= mq, My, Mg
END DO

35ech poIb MOCHEAHEro oneparopa 1ukia urpaet onepatop END DO.
REAL A (100)
DOi= my, my, Mg
A(=0
END DO
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3amMeuanue: 0OBIYHO B nporpaMmmax OCHOBHAs 94aCThb BpPECMCHHU MMPUXOJUTCA Ha BBIIIOJIHCHUEC OIICPATOPOB
OUKIIa. I[J'I}I COKpaIcHrsd 3TOro BpEMCHH CYIICCTBYIOT CJICAYIOINEC PCKOMCHAAIINN :

1). Pa3eéptka nukia DO;
(ouH pUMep, MBI yXKe TIPHUBOTUIIH)

REAL A(300), X(300) REAL A(300), X(300)

DO 31=1,300 DO 31=3,300, 3
A(l) =X(1) Al) =X(1)
3 CONTINUE A(I-1) =X(1-1)
A(1-2) =X(1-2)
3 CONTINUE

2). CchUIKM Ha 3JIEMEHTHI MACCHBA 3aMECHSTh CChUTKAMU Ha TiepeMeHHbie. [Ipon3BeieHne CTpoK X

REAL A (100), B(100), C(L00)

REAL A (100), B(100), C(100)

DO 1=1,100 DO 1=1,100
DO J=1,100 x=0
A(l) = A(l) +B(J) +C(J) DO J=1,100
END DO x=x+ B(@) +C(J)
END DO END DO
A(l) =x
END DO
3). Ucnonp3oBarme OBICTPOIEHCTBYIOMNX apu(PMETHIECKIX TEUCTBUH.
* Bmecro /
+ BMeCTO -
REAL A (100) REAL A (100)
DO 1=1,100 n 2%
A(l) = A()/3 DO 1 =1,100
END DO Al =A*n
END DO

HesBHast hopma 3anmcu nukina

LIame BCCTO UCIHOJIB3YCTCA B OIIEpaTOpax BBOJAA-BbIBOJA. HpI/IMep: BBIBCCTHU Ha I1€4aTh MaCCHUB

INTEGER A (3,5) INTEGER A (3,5)
DOi=13 DOi=13
DOj=15 WRITE (1,3) (A(i,j), j=1,5)
WRITE (1,3) A(i,) END DO
END DO 3 FORMAT (514)
END DO
3 FORMAT (514)
INTEGER A (3,5)

WRITE (1,3) ((Ai.j), j=1.5), i =1,3)
3 FORMAT (514)

Tema 4.2. I'paduyeckue pyHkunu

CTpyKTypHBIH THUI JaHHBIX

Tunst nanueix INREGER, REAL u ap. siBisitorest npocthiMu Tunamu ganHbeix. B FORTRANe moxxHO
HCITOJIB30BaTh CTPYKTYPHBIE THIIHI JAHHBIX, COCTOSIIIHAE U3 TI000H KOMOMHAIIMH MTPOCTHIX TUITOB JaHHBIX.
st 0OBSABICHUS MTEPEMEHHON CTPYKTYPHOTO THITA UCIIOIB3YETCS OTePaTop:

RECORD /umst cTpyKTypbl/ UMl IEPEMEHHOM

HaIpuMep:
INREGER * 2 dymmy
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RECORD /xycoord/ xy

RECORD /videoconfig/ screen

B npumepe omnepatop RECORD 00bsBiIsSIET ABE MEPEMEHHBIE CTPYKTYPHOTO THIIA: Xy U SCIEen; uMeHa
crpyktyp Xycoord u videoconfig. [lyist 3aganust COAEPKUMOTO CaMOM CTPYKTYPBI HCIIONIB3YeTCsT OJ0UHBII
oreparop:

STRUCTURE /ums cTpykTypBbl/

END STRUCTURE
Hampumep:
STRUCTURE/xycoord/
INTEGER *2 xcoord
INTEGER *2 ycoord
END STRUCTURE

st oOpaieHust K CTPYKTYpHBIM ITepEeMEHHBIM HE00X0IUMO YKa3aTh UMs IIEPEMEHHON B UMsI DJIEMEHTA
CTPYKTYPHI Yepe3 TOUKY:

k+xy.xcoord- koopauHaTa 1o ocu X TeKyIIeH TOUKH.

Oneparop onucanus crpykrypsl STRUCTURE...END STRUCTURE nomken npeamiecTBOBaTh
oneparopy RECORD, T.e. cHauaja onuchIBaeTCsl CTPYKTYpa, a 3aTeM OOBSBISIOTCS IepeMEHHbIe JaHHOU
CTPYKTYPHIL.

3ameuanus: 1). DnemeHTOM CTpYKTYphl MOkeT ObITh oniepatop RECORD, ctpykTypa KOoTOpOTO yKe
omnucana; 2). iMeHa nepeMeHHBIX B CTPYKTypax SIBISIOTCS JIOKAJTBbHBIMH, TIO3TOMY OJIHO U TO K€ HUMS
MOJKET UCIIOJIb30BAThCS B Pa3HBIX CTPYKTYpax.

Kaxxgast mporpamma, HCmonb3yroias rpadhudeckyto OHOIHOTEKY, JOKHA IBHO OOBSBISTH JTHOOBIE
npoueaypsl. st 3Toro HeoOX0aAMMO JIMOO HAMKMCATh HHTEPQEHC I KaxI0H MpoLeypsl, JIN00
ucnoin3oBath (aiiasl FGRAPH.FI, FGRAPH.FD. ®aiin FGRAPH.FI conepxut o0bsBICHUS POLICTYD
B orepatopax INTERFACE; daiin FGRAPH.FD conepxut 00bsIBIIEHUS! CTPYKTYPHBIX U CHUMBOJIBHBIX
koHctaHT, onepaTopsl EXTERNAL nist rpaduueckux npoueayp. CoBMECTHO OHM 00€CIeUnBaIOT JOCTYI
KO BceM rpaduieckum mporenypam. ITH (Gaiiibl MOJKII0YA0TCs K IporpaMMe ¢ IIOMOIIBIO OflepaTopa B
Hayaje nporpaMMbl:

INCLUDE ‘FGRAPH.FI’
INCLUDE ‘FGRAPH.FD’
REAL A, B, C

INTEGER Z

Ecnu rpadmueckne GpyHKIUM BBI3BIBAIOTCS B ITOIPOrPaMMax, TO B HUX IOJKITIOYAIOTCS TOJIBKO (aiiiibl
FGRAPH.FD. bonpmmHCTBO rpad4ecKuX Mpoeayp BHITOIHIETCS TOJIBKO B ONPEaeIEHHBIX
rpaduuecKkux pexxuMax. Buneope:xum 0ObIYHO XapaKTepu3yeTcsl CAeyIOUMMU apaMeTpaMu:

YHCIIO TIMKCEJIOB 110 OCH X;

YHCIIO TTMKCENIOB 110 OCH Y

JIOITyCTUMOE YHUCIIO CTOJIOIIOB TEKCTA;

JOITyCTUMOE YHCIIO CTPOK TEKCTa;

YHCIIO 1[BETOB;

YHCIIO Pa3MEPOB Ha TTHKCEIe;

YHCJIO AOMYCTUMBIX BUJEOCTPAHHUL.

st ycraHOBKYM TpaduvecKoro pexxnMa UCIob3yeTcs mporeaypa setvideomode:

Ora nporenypa rnepeaaét B oneparop CUMBOJIBHYIO KOHCTaHTY, KOTOpasl ONpeesieT KaKol peKuM
clielyeT yCTaHOBHTh. Eciiu ajanTep He MOANCpKUBACT 3aJaHHbIN PeXKUM, TO Ipoleaypa setvideomode
Bo3Bpamiaet 0. Tun ¢pynkuun INTEGER *2 (t1.e. Bo3Bpamaemoe 3nauenne INTEGER *2).

IIpumep:

NogkrwbdE

INCLUDE ‘FGRAPH.FI’
INCLUDE ‘FGRAPH.FD’
INTEGER*2 dummy
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dummy = setvideomode (SMAXRESMODE) - BbiOrpaeT MakCHMaIbHO BO3MOKHOE pa3peiicHIe
(BO3BpAIIACT YUCIIO CTPOK);

dummy = setvideomode (SMAXCOLORMODE) - BbiGrpaeT MakCHMaIbHO BO3MOKHOE KOJIMYECTBO

IIBETOB (CKOJIBKO, 3aBUCHUT OT afanTepa 1 MOHUTOPA);

dummy = setvideomode ($VRES16COLOR) - 640*480, 16 1uBeToB.

J111s BOCCTaHOBIICHHS UCXOTHOTO peXnMa ucnonb3yercs nepemennas DEFAULTMODE.
dummy = setvideomode($DEFAULTMODE)

YucnoBble 3HAYCHUSI TAPAMETPOB BHICOPESIKUMA XpaHsTcs B cTpykType Videoconfig. [oist cTpykTypHO#

nepeMeHHoi videoconfig uHUIManM3upyeTcs Mpu BbI30Be mporeaypsl getvideoconfig.
ITocie ycTaHOBKH BHIEOpEXHMa MOXKHO H300pakaTh rpaduieckne 00BEKTHI U TEKCT.

Oynknust SETCOLOR

tun INTEGER *; BEI30OB
dummy = setcolor (n)
rae N— HoMep IBETa, 3aBUCUT OT BUACOPEIKUMA.
B 16-Tu 1BETHOM peXHME LIBETAM MPUCBOEHBI CIEAYIOLINE HOMEPA:

0- u€pHbIit 8- TéMHO-cepbIit

1- cunmii 9- cBeTnO-cUHMIH

2- 3enEHBIH 10- cBetn0- 3enéHbIN
3- romry0oit 11- cBetno- ToOIMyOOH
4- xpacHbBIH 12- cBeTiiO- KpacHbBIH
5- po30BHIT 13- cBeTs10- PO30BEHIii
6- KOpHYHEBBIH 14- cBetno- KopuuHe-

BBbII
7- O6enbiit 15- sipKo- Oenbrii
ITponenypa CLEASCREEN

- 3aII0JIHEHUE IKpaHa TeKYIHM IIBeTOM (hoHa (UMCTKA IKpaHa)
CALL clearcreen ($GCLEASCREEN)
Oynknust SETPIXEL
tun INTEGER *2, ycranaBnuBaer anmeMeHT W300pakeHUs B 33JJaHHYIO 00J1acTh (PUCYET TOUKY)
BBI3OB!
dummy = setpixel (X, y)
IZie X, y - KOOPJIUHATHI

[pouenypa MOVETO

INTEGER *2 X,y
RECORD /xycoord/ xy

CALL MOVETO (x, Y, Xy)
Tlepemenienue Tekyien no3uuu rpa(blxlquI(oro BBIBO/IA B 33JaHHYIO TOUYKY.

Oyukius Lineto
Pucyer quHMIO ¢ TeKyIeH MO3UIUU rpadUuecKoro BHIBOAA 10 3aaHHOM MO3UIUH.

i INTEGER *2; BrbI30B
dummy = lineto (X, y)

rae X, y- nepemennsie Tuna INTEGER *2, conepxaniie koopauHaThl, KyAa HaJ0 MPOBECTU JIMHHIO.

BriBog Tekcrta
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J171s1 BBIBOIA TEKCTA MOYKHO MCIIOJIB30BATh IBE PYHKITHH:
SETTEXT position - 3a1aéT MecTo BBIBO/IA TEKCTA,
OUTTEXT - BBIBOJIA TEKCT.
TIpumep:
RECORD /rc coord/ curpos
CALL SETTEXT position (10, 20, curpos) nepemeHHasi CUrPOS BO3BpAIIaeT MPEbIIyIIyO
TEKCTOBYIO MO3HUIIHIO.

CALL OUTTEXT («ITPUMEP »)

4.3. JlabopaTopHble padoThI

Buo
3anamus 6 uHme-
N Homep Oo6v- PAKMUBHOoil, ax-
wn paszoena Haumenosanue nabopamopHnoit paoomol em mueHoll,
OUCUUNIUHDL (uac.) UHHOGAUUOHHOIL
dopmax,
(uac.)
1 2. OKBUBAJICHTHBIE IPEOOPA30BAHUS IEKTPHIECKUX CXEM 4 -
2 3. Pacuer noteps MomHOCTH B TpaHchopMaTopax 4 -
3 4. Pacuét xapakTepuCTUKM MOLHOCTU CUHXPOHHOI'O I'eHepa- 8 -
TOpa
4 4. Pacuer cratnyeckoil yCTOMUMBOCTH 3HEPTOCUCTEMBI 6 -
5 4. PaS‘IéT JJIEKTPUYECKOM HArpy3KU XKUIBIX JOMOB MHUKpPO- 8 -
paiioHa
6 4. OmnpenerneHne yIeTpHOTO COMPOTUBICHUS KaOemst 6 -
HUTOro 36 -

4.4. TIpaKkTH4YecKHe 3aHITHSA
Y4eOHBIM IIAHOM HE TIPETyCMOTPEHO.

4.5. KoHTpo1bHBbIE MEPONIPUATHSA: KypcoBasi paboTa

[enb: u3y4eHne MOCTAHOBKH 3a1a4U Pacy€Ta MIEKTPUYECKOTO PEXKUMA CETH.

J1J1s BBINTOJTHEHHSI KYPCOBOW pabOThI CTYAEHTY BbIIAETCsl HHAMBHIyalbHOE 3a/laHUE, COTJIACHO KO-
TOpoMy TpeOyeTcs paccuuTaTh pacCUMTaTh MaTPUIly MpoBoguMoOcTel cxeMmbl. Ha quaronanu mat-
PHIIBI CTOSIT COOCTBEHHBIE IPOBOJUMOCTH y3510B. COOCTBEHHAs! MPOBOAUMOCTD y3J1a paBHA CyMMe
MIPOBOAMMOCTEH JIMHUIN NPUMBIKAIOUINX K y311y. BHeauaronanabHble 371€MEeHThI Zij paBHbI IPOBOAU-
MOCTSIM JIMHUM MeX]y y371aMu 1 1 j. [[poBoAMMOCTb IMHUY paBHA BeTUUMHE 00paTHOI €€ compo-
TUBJIEeHUIO. COCTaBUTh CUCTEMY YpaBHEHUH, UCIIONb3Ys MOJIYYEHHYIO MaTPUILLy U Y3JI0BOH TOK B
Ka4yecTBe CBOOOIHOTO UiIeHa ypaBHEHUs. PelnTh Mogy4eHHyI0 CUCTEMY U ONPEACTUTD y3JI0BbIE
HanpspkeHus. Mcxonnble nanHblie BBecTy U3 (haiina Ha aucke. B ¢aiine ykazaTh KOIMUECTBO JTUHUM,
KOJINYECTBO Y3JI0B, HOMepa 'PaHUYHbIX y3JI0B, CONPOTUBIECHUS TuHUHA. [loanucaTs 0603HaueHus
IapaMeTpoB.

Pacuer u n3noxxeHne matepuaia B KypcoBoi paboTe clielyeT BIIOJIHATh B CIeyIOIeH mocieno-
BaTEJIbHOCTH:

1. Paccumnrarh MpOBOAMMOCTH JIMHUH JIJIsI CBOSTO BapHaHTAa U 3allicaTh B TAOIHILY TapaMeTPOB.

2. PaccunTarh COOCTBEHHBIE IIPOBOIUMOCTH Y3JIOB U 3aIIUCATh B TAOJIUIY COOCTBEHHBIX MPOBOJJUMOCTEIA.
3. CocTaBUTH MOJTHYIO MaTPHUILY IPOBOAMMOCTEH.

4. PazpaboTtath nporpaMmy pacdera MoJIHON MaTpulbl mpoBoaumocTteil. [Iporpamma gomkHa
coJiepkKaTh: OOBABICHHE NEPEMEHHBIX U MACCUBOB; OTKpPBITHE (ailyia; BBOJI UCXOIHBIX
JTAHHBIX; pacdyeT COOCTBEHHBIX IMPOBOJIMMOCTEH Y3JI0B; pacueT BHEUArOHaJIbHBIX

YJIEHOB MATPHUIII; MeYaTh MOJTHON MaTPHUIIBI TPOBOAUMOCTEH.
5. [ToAroTOBUTH (ailyl ICXOAHBIX JAHHBIX IS pacdyeTa y3JIO0BBIX TOKOB.
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6. CocTaBUTb CUCTEMY YPaBHEHHI.

Pemmths cuctemy ypaBHenud. Jlnst pemieHus MoxHO wucrnoib3oBath MS EXCEL , nubo Bpy4Hyro MeTonoM
MOCJIEI0BATEIBHOTO HCKIFOYCHHS TIEPEMEHHBIX.

7. Pazpabotars mporpaMmy [UIsl pELICHHUS CHCTEMbI YpaBHEHHUH U3 11.6.

[Tporpamma JOIDKHA COEPKATh: OOBSIBICHHE MEPEMEHHBIX H MAaCCHBOB; BBOJ MATPHUIBI KO3()(DUIIMEHTOB U MacCHBa
CBOOOJHBIX WICHOB YpaBHEHMII W3 (aiina; BBHI3OB CTAHIAPTHBIX MOAHIPOrpaMM; IIeYaTh TaOJHLBI PE3yJIbTaToB.
CucreMmy ypaBHeHHH pemmTs MetonoMm [aycca. MIMeHa cTaHmAapTHBIX MOANPOTPAMM PEaTH3YIOMIHUX TaHHBIA METOX:
DECOMP (npsimoii xox metona ["'aycca) u SOLVE (o6patHsrii xox metona ["aycca).

PexoMenyeMeblit 00beM: KypcoBasi paboTa BBITIONIHAETCS Ha ucTax (popmara A4, o0bEM 15 meuar-

HBIX CTPAaHMUII.

Brinaua 3aganus, npuem PI'P/xp/P u 3ammra KII (KP) nmpoBoauTtcs B COOTBETCTBUH €
KaJIeHAApHBIM Y4eOHBIM IpaduKoM

Ouenka Kpurepun oneHku KypcoBoii padboTbl

OTIINIHO OreHKa «5» («OTIUYHOY) BBICTABIIACTCS 00YUAOIIMMCS, BBITOJHUBIINM H
3alIMTUBIIMM KYPCOBYIO Pa0OTy C MaTeMaTHYECKH BEPHBIM DPACUYCTOM,
MOCTPOEHHYIO 0€3 OMIMOOK, C JIOTMYECKH BEPHO O(OPMIICHHOW IMOSCHHU-
TEJIbHOM 3anuckoi. [Ipu 3ammre KypcoBoit paboThl, 00ydYarOIIUHCs TO0JI-
HOCTBIO MOHUMACT (PU3UYECKYIO CYTh MPOIIECCOB, OMMCAHHBIX B KypPCOBOU
pabore.

XOpOILIO OrneHka «4» («XOpOII0») BBICTABIISACTCS 00YYArOIIMMCS, BBITOJHUBIINM U
3alIUTUBLUIMM KYPCOBYIO PabOTy ¢ MaTeMaTH4YeCKH BEPHBIM pPacyeToM,
JOIYCKAIOIUM OIIMOKK 0€3 CyIIECTBEHHOTO M3MEHEHHsI alrOpUTMa pac-
yera, ¢ TpaMOTHO O(hOpMIIEHHOM MOsICHUTENNbHON 3anuckoi. [Ipu 3amuTe
KypcoBO# paboThI, 00y4Jaromuicsl HE MOJIHOCTHIO MIOHUMAET (PU3HUYECKYIO
CyTh IPOLECCOB, MPOUCXOAAIINX B IEKTpU4YecKoM anmnapare. OgHako,
yMeeT IpaMOTHO (hOPMYIMpPOBATh U BBIPAXKAaTh CBOU MBICIM Ha IMOCTaB-
JICHHBIE TIEPE]] HUM B XOJI€ 3aIIIMTHI BOIIPOCHI.

YIOBJIETBOPUTEIHHO Orenka «3» («yI0BJICTBOPUTEIBHO») BBICTABIISIETCS OOYYaIOIIMMCS, BbI-
MOJIHUBIINM KYPCOBYIO pabOTy CaMOCTOSITEIbHO, TOMYCKAIOIIUM OITHOKHI
B NMPOBEPOYHBIX PACUETAX, HO JIOTMYHO O(POPMUBIINE MOSACHUTENBHYIO 3a-
MUCKY.

HEyIOBIETBOPUTEIbHO | OlieHKa «2%» («HEYI0BICTBOPUTEIHHOY») BBICTABISACTCS 00YUAIOIIUMCS,
HEBBITIOJIHUBIITUM KYPCOBYIO padoTy.

5. MATPHUIIA COOTHECEHUSI PA3IEJIOB YUEBHOM JUCIIUILINHBI K
®OPMUPYEMbBIM B HUX KOMIIETEHIIMAM U OHEHKE PE3YJIbTATOB
OCBOEHMJ JTNCIUAIIINHBI

Komnemenyuu Komnemenuuu Buo
Kon-6o | OIIK-1 | IIK-2 z tep, p Ouenka
V2, naumenosanue uacoe Komn. yac YUCOHBIX pesyabma-
bazoenoe OucuunIUHbL sanamuu moe
1 2 3 5 6 I 8
1. O0ime cBeneHns U diie-
4 + + 2 2 JIK,CP 9K3aMEH
MCHTEI SI3bIKa
2. CTpyKTYypa mporpaMMbl 12 + + 2 6 JIKJIP.KP | »k3ameH
3. Cucrema 5/B u BeTpOCH- 12 + + 2 6 JKJIP,KP | »sx3ameH
HbIe (PYHKITUU
4. Onepatope! u rpaguic- 89 + + 2 44,5 | JIK JIP,KP 9K3aMeH
CKHe (QyHKITUU
Bcezo wacoe | 117 117 2 58,5
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CAMOCTOATEJBHOU PABOTHI OBYYAIOIIIUXCA 11O AUCHUIIJIMHE

im b

FORTRAN:ocHoBbI mporpammupoBanus.M.JI. ApremoB. — M.:/{nasnor-

2. PeoxuxoB FO.U. Copemennsiit @optpan/ FO.M.PeokukoB.- M.: Kopona-Bek, 2004.-288c.

7. TEPEYEHb OCHOBHOH W JONOJHHUTEJIBHON JINTEPATYPHI,

HEOBXOJIUMO 1151 OCBOEHUS IUCIUATLINHBI

Buo Konuuecmso | 05, cneuen-
Ne Haumenosanue uzoanusn 3ana- |IKzemnnapos ¢ HOCID
mus | Oubnuomere, ’
LT, (3K3./ 4el.)
1 2 3 4 5
OcHoBHasi iuTeparypa
1. | Apremor W.JL FORTRAN:ocHOBEI mporpammupoBanust/ | JIK, 36 1
N.JI.AptemoB. — M.:/Tuanor-MU®N.2007.- 304c. 13
JdonmosHuTEIBbHAS JIUTEPATYpPA
2. | Bacunpuenko B.B. IIporpammupoBanue Windows-TIprioxeHniH JIk, 31 1
Ha si3pike FORTRAN.31eMenTs! ynipaBieHus 1 rpaduka 113
Windows./B.B.Bacuinsuenko.- M.:{uanor-MU®U. 2006.-400c.
3. | Uudopmatuka : yueOHuk / A. b. 3010108, I1. A. AkrMOB [1 JIx 25 1
ap.]. - Mocksa : ACB, 2010. - 336 c.
8. INEPEYEHD PECYPCOB NH®POPMAIMOHHO -

TEJEKOMMYHUKAIIMUOHHOM CETU «AHTEPHET» HEOBXOJIUMBIX

JJIs1 OCBOEHUA JUCHUITJINHbI
1.OnexTponHsbIii kaTanor 6udanorexku bpl'y

http://irbis.brstu.ru/CGl/irbis64r 15/cqiirbis 64.exe?LNG=&C21COM=F&I21DBN=BOOK&P21

DBN=BOOK&S21CNR=&7211D=.

2. DnextpoHHas oubnuoreka bpl'yY
http://ecat.brstu.ru/catalog .

3. DneKkTpoHHO-OMONIMOTEeYHas cucTeMa «Y HUBepCUTeTCKas Oubauoreka online»

http://biblioclub.ru .
4. 3HeKTp0HHO-6H6HI/IOTe‘{HaH CHUCTCMA «I/I3ILaTeJ'IBCTBO «HaHB»
http://e.lanbook.com .

5. MadopmarmonHas cuctema "EnqunHoe okHO JocTyna kK o0pa3zoBaTeabHbIM pecypcam”

http://window.edu.ru .

6. Hayunas snextponnas oubnmuoreka eLIBRARY.RU http://elibrary.ru .

7. Yuusepcurerckas uapopmarmonnas cuctema POCCUSA (YUC POCCHUA)

https://uisrussia.msu.ru/ .
8. HanmonanpHas snexktponHas oubamnorexka HOb
http://xn--90ax2c.xn--plai/how-to-search /.

9. METOANYECKHUE YKA3AHUA JIsI OBYYAIOIIUXCA 11O OCBOEHHIO

JUCIHUIIVINHBI

9.1. MeToauyeckune yKa3aHus JJIsi 00y4aIOIIMXCS 110 BBINOJTHEHUIO J1a00paTOPHBIX padoT

JladopaTopHasi padora Nel

OKBHBAJIEHTHbIE IPE00PA30BAHUS YJIEKTPHUECKUX CXEM

[lenb paGoOTBI: O3HAKOMJIEHHE C OCHOBaMH MporpaMMupoBanus Ha si3sike FORTRAN Ha nmpumepe pemenus
NPOCTEHIINX BIEKTPOTEXHUYCCKUX 3a/1a4; MPHOOpeTeHre HABBIKOB paboThl ¢ kommuiaropom FORTRAN

Microsoft corp. ; n3yuerne cmoco6oB BBOJa U BEIBOIA JAHHBIX.
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http://irbis.brstu.ru/CGI/irbis64r_15/cgiirbis_64.exe?LNG=&C21COM=F&I21DBN=BOOK&P21DBN=BOOK&S21CNR=&Z21ID
http://irbis.brstu.ru/CGI/irbis64r_15/cgiirbis_64.exe?LNG=&C21COM=F&I21DBN=BOOK&P21DBN=BOOK&S21CNR=&Z21ID
http://ecat.brstu.ru/catalog
http://biblioclub.ru/
http://e.lanbook.com/
http://window.edu.ru/
http://elibrary.ru/
https://uisrussia.msu.ru/
http://нэб.рф/how-to-search%20/

3ajmanue: mepes BBINIOJHEHWEM pabOThl HEOOXOIUMO O3HAKOMHUThCS ¢ mporpammoit Norton Commander
(NC), u texctoBeIM penaktopoM NC, BbI3piBaeMbli Hakatuem F4 (wmmm  Shift + F4 JUTSL CO3JTaHUs
noBoro (aiina). Cozgare (aiin manubix ISX.TXT. Co3mare ucxoxusiii gaitn  LAB.FOR wu Habpath
TekcT mporpamMmbl. Cozmath oObekTHBIH ¢aitn LAB.OBJ u Bemonasemsiii ¢aitn LAB.EXE. Ilomyants
KoHTposibHBIe pemeHus. Paiiner LAB.OBJ u  LAB.EXE co3parorcs TpaHCHsMeld HCXOMHOTO (aiina
LAB.FOR no xomaune FLL. LAB.FOR

HopsioK BBHIMOIHEHHS: MOMAMO O3HAKOMIICHHUSI C MPOTPAaMMHPOBAaHHEM apu()METHYCCKHX BBIPAXKCHUN B
paboTe cTaBHUTCS LIENBI0 OCBOCHHUE OIEPaTOPOB BBOAA-BeIBoAA. st pacuéra Nel ncxomHbie TaHHBIE BBECTH
no onepaTtopy npucBauBanus; s pacuéraNe2 ncxonHsle JaHHBIE BBECTH C KiaBHaTypsl; s pacuéra Ne3
u Ned HCXOmHBIC JaHHBIC BBECTH ¢ Aucka u3 (aiiaa ISX.TXT

®dopma OTYETHOCTHU: Pe3yibTaThl ohopMisFoTcst B (popme oTueta. B oTdere mo mabopaTopHOW pabote
JIOJKHBI  COJIEPIKATHCSI  CICAYIONINE IYHKTBL: II€Th PAa0OThI, HMCXOJHBIC IaHHBIC, TEKCT IPOrPAMMBI,
pe3yIbTaThl pacyueTa.

OcHoBHas uteparypa : [1]

JononuurenpHas aureparypa: [2]

KOHTpOJIbHBIE BONPOCHI ISl CAMOIIPOBEPKH

1. KomaH/1pI KOMITHILISATOPA

2. Omeparopsl BBOJa-BbIBO/IA.

JladopaTopHasi pa6ora Ne2

Pacyer noreps MomHocTu B TpancdopmaTopax
[{eap paGoOThI: O3HAKOMIIEHHE C TIPOTPAMMHPOBAHUEM (HU3NIECKIX (HOPMYIL.
3ajaHue: ONpenenuTh NOTEPU aKTUBHOW UM PEaKTHBHOW MOILHOCTH B TpaHC(hOpMaropax, a TakkKe IMOTepH
aKTUBHOW PHEPIruU 3a rof.
[opsiok  BHIMONHEHWS: cO37aTh (a1l  UCXOAHBIX JaHHBIX; pa3paboTaTh TEKCT IMPOTPaMMEI,
CKOMIIIITNPOBATH UCTIONHAEMBIH (hailll; BHIMIOIHNATH TECTOBBIN pacyer.
®dopma OTYETHOCTH: Pe3yIbTaThl ohopMIsIoTcst B (popme oTdeta. B ordere mo mabopaTopHO pabote
JOJDKHBI COACPKATBCA CIACAYIOIIMUE IIYHKTBL: ICJIb pa6OTbI, HNCXOOHBIC MOAaHHBIC, TCKCT IIPOrpaMMbI,
Pe3yIbTaThl pacyeTa.
OcHoBHas nuteparypa : [1]
JononHutenabHas aureparypa: [2]
KOHTpOJIbHBIE BONPOCHI LISl CAMOIIPOBEPKHU
1. INpaBuia 3anucu Ghopmy.
2. Onieparopsl BBOJa-BBIBOAA.

JladopaTopHasi pa6ora Ne3
PacyéT XapakTepuCTHKN MOITHOCTH CMHXPOHHOI'0 reHepaTopa

[{eab paGoThI: PacuéT XapaKTEpUCTHKH MOITHOCTH CHHXPOHHOTO TEHEPATOpa.

3a/laHMe: paccuuTaTh XapaKTEPHCTUKY DIEKTPOMATHUTHOM MOIIHOCTH CHHXPOHHOro reHeparopa P = f (8) na
uarepBaie & =[ 0; 3.14 ] c marom 0.314 (wmu & = [0 ; 180 ] ¢ marom 18 ), Bcero 11 Touek . Pesymbrar
HPEICTABUTD B BHIE TaOIIUIBI U rpaduKa.

lopsamok  BhIMONHEHUS: co37aTh (aiil  WMCXOAHBIX  JAHHBIX, pa3paboTaTh TEKCT MPOrPaMMBL;
CKOMIIMITMPOBATH UCTIONHAEMBIH (haill; BHIMIOJIHUTH TECTOBBIN pacyer.

®dopma OTUETHOCTH: Pe3yibTaThl ohopMisiioTcss B (popme oTuera. B oruere mo mabopaTopHOi paborte
JTIOJKHBI  COJIEPIKATHCSI  CIEAYIONINE IYHKTBL: II€Th PAa0OThI, HMCXOJHBIE IaHHBIE, TEKCT MPOrPAMMBI,
pe3yJIbTaThl pacyeTa.

OcHoBHas nuteparypa @ [1]

JononHuTenbHas aureparypa: [2]

KOHTDOHBHBIC BOIIPOCHI AJ1d CaMOIIPOBEPKHU

1. BBOA-BBIBO] yIIPaBIIsieMbIi UMEHOBAHHBIM CITUCKOM.

2. SIBHas ¢opma nuKIIa.

JladopaTopHasi pa6ora Ned
PacueT cTaTMUYeCKOi YCTOIYNBOCTH IHEPTrOCHCTEMBI
[lenp paOOTHI: BEHIMIONHHUTH aHAIH3 CTATUYSCKOW YCTOWYMBOCTH JHEPTOCUCTEMEI IIyTEM pacueTa COOCTBEH-
HBIX 3HAYEHHUH (C.3.) MaTPHUIIBI KOAQ(OUIIMEHTOB CUCTEMBI JIHHEAPHU30BAaHHBIX YPAaBHEHHUI.
3amaHue: HamucaTh OCHOBHYIO IPOTPaMMy, OCYLICCTBIISIONIYIO BBOJ MaTPHUIBI KOA(PQHUIMEHTOB, BBI30B
CTaH/IApPTHBIX MOJANPOrpaMM M TeUYaTh PE3yJIbTaTOB pacdera; Pe3yabTaToM pacdeTa JOJDKHA ObITh Taliuia
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COOCTBEHHBIX 3HAUECHUH (BEIIECTBEHHONH 1 MHUMOM 4acTel) M BBIBOJA 00 YCTOHUYUBOCTH CUCTEMBI.

Hopsigok BbIMONHEHWs: co3daTh Gaiil  UCXONHBIX JaHHBIX; pa3paboTaTh TEKCT HPOrPaMMBl;
CKOMITHJUTMPOBATE UCTIOTHSCMBIH (haiiil; BBIIOTHUTH TECTOBBIN pacyer.

®opmMa OTYETHOCTH: PE3yibTaThl ohopMisiioTcss B (popme oTtdeta. B oTdere mo mabopaTopHOi pabote
JOJDKHBL COAEpIKAaThCsl CIEAYIOUIME IYHKTHL: Lelb Pa0OThl, HCXOAHBIE MOaHHBIC, TEKCT MNPOTPaMMBbI,
pe3yIbTaThl pacyueTa.

OcHoBHas uteparypa : [1]

JononuurenbHas aureparypa: [2]

KOHTpOJIbHBIE BONIPOCHI ISl CAMOIIPOBEPKH

1. TTonmporpaMMsl 00ILIEr0O BUAA.

2. llepenavda naHHBIX Yepe3 CIHUCKH (OPMATBHBIX U (PAKTHUECKUX TAPAMETPOB.

JlaGopatopHas paGora Ne5

Pacuér 3JieKkTpHYecKoil Harpy3KH *KUJIbIX IOMOB MUKPOPaiioHa
[lenb paboTel: O3HaAKOMIIEHHE C METOJAMHU OIPEAEIICHUS] pACUETHBIX Harpy30K MHUKPOPaiioHOB ropoja.
3ajanue: TPEACTaBUTh CIPABOYHHKH YACNBHBIX HATPY30K KBapTHP M MOIIMHOCTEH IU(PTOB B BHIE
OOHOMEPHBIX MACCHUBOB; ONPCACINUTL HArPYy3KYy IO OTACIBbHBIM THUIIaM JOMOB; OIPEACIUTL HArpys3Ky BCETO
MHUKPOPAOHA; OIPEAEIUTh PEAKTUBHYIO U ITOJIHYIO MOIIHOCTH.
Ilopsnok BeIMONHEHWs:: co3AaTh (aiil  WCXOAHBIX JAaHHBIX; pPa3padoTaTh TEKCT IPOTPaAMMEL;
CKOMIIITNPOBATH UCTIONHAEMBIH (hailll; BHIMIOIHATH TECTOBBIN pacyer.
®dopma OTYETHOCTHU: PE3yibTaThl OhopMISIFOTCS B (opme oTueta. B oTuere mo mabopaTopHOW pabote
JOJDKHBI  COMIEPXKATHCSI CIEAYIONINE ITyHKTHL: II€Th pPaOOThI, HWCXOJHBIE IaHHBIE, TEKCT IPOTPaAMMBI,
pe3ynbTaThl pacyera.
OcHoBHas nuteparypa : [1]
JononHutesnbHas aureparypa: [2]
KoHTpoJIbHBIE BOMPOCHI LISl CAMOIIPOBEPKHU
1. CkansipHble O€ICTBUS HAJ MACCHUBAMHU.
2. Bio)xeHHbIE [TUKIEL.

JladopaTopHas padora Ne6

Onpenenenne yieJbHOI0 CONPOTHBJICHHUS Ka0es
[lenb pabOThI: M3y4EeHHE METOJ0B CO3JaHMsl IUAIIOTOBBIX IPOrpaMM, paboTa ¢ TabIuIaMy 1aHHbIX.
3aganue: co3gath (aia MCXOMHBIX JAaHHBIX, COAEPXKAIIMH TOJBKO YJENbHBIC CONPOTHBICHHA B
3aBUCHUMOCTH OT CEUEHHS U HaNpsDKEeHHs KaOels; pa3paboTaTh MporpaMmy, KOTopasi OOBSIBIISIET U 3aMOTHSET
CHPABOYHHMKH CEUCHUN M HANPsDKEHWH, BBOAUT TAOIUILY YIENbHBIX CONPOTHBIECHUN, BBOAUT C KIaBUATYPBI
3HAYCHUS! PACUETHOTO HANPSDKEHUS M PACUETHOTO CEYeHHsl Kalelis, BBINOJHSET IOMCK YJEeIbHOIro
COIIPOTHBIICHHsI Kabelsi B TabjuIile, BBIBOJUT HaliJIeHHOE CONpOTHBIeHNE B (aill W Ha 3KpaH; mporpamma
JIOJDKHA OTIPE/ICNATh YAETbHOE COMPOTHUBIICHHE ISl JIOOOTO YKclia CeYeHUH W HANpPSHKEHUMU, T.€. BBOJ C
KJIAaBUATYPBI JOJKEH BBITOIHATHCSI MHOTOKPATHO.
[opsioK  BHIMIONIHEHWS: CO37aTh (a1  UCXOAHBIX JIaHHBIX; pa3paboTaTh TEKCT IMPOTPaMMEI,
CKOMITMJITMPOBAThH HCTIOJTHSEMBIH ()aiiin; BBIMIOIIHUTH TECTOBBIN pacyer.
PopmMa OTYETHOCTH: pe3ysbTaThl opopmisitoTcs B ¢dopme oruera. B oruere mo nmabopaTopHoil pabote
JOJDKHBL COJEpIKAThCsl CIEAYIOUIME IYHKTHL LeJlb PaldOThl, HCXOAHBIE MaHHBIE, TEKCT MNPOTrPaMMBI,
pE3yIIbTaTHI pacyeTa.
OcHoBHas nuTeparypa : [1]
JononHuTtenbHas aurepatypa: [2]
KoHTpOJIbHBIE BOMPOCHI ISl CAMOIIPOBEPKHU
1. IlpucBoeHne Ha4YaIbHBIX 3HAYCHH.
2. dopmatupoBaHHe IaHHBIX.

9.2. MeToanyeckue yKa3aHHs M0 BbINOJHEHUIO KYPCOBO padoThl

BrimorHeHne KypcoBoit paboThI siBIIsIeTCs BaxKHEHTIEH Hopmoit yueOHOM paboThI U CITOCO0-
CTBYET 3aKPEIICHUIO U YIIIyOJIECHUIO 3HAHWM, MMOTYYeHHBIX 00yYaroIIMMHUCS Ha JIEKIUAX U TPaAKTHU-
YECKHUX 3aHSITHSX, BOCIIUTHIBAET HABBIKM CAMOCTOSITEIILHONH TBOPUYECKOW paOOTHI M BEJCHHS WHKE-
HEPHBIX PacueTOB.
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JlaHHbIE METOAMYECKHE YKa3aHHUs MPU3BAHBI NMOMOYb OOYYArOIIMMCS BBIIOJHUTH pacuer
AIIEKTPUYECKOTO PeXKMMa IEKTPUUECKON ceTr. KOHKpeTHBbIe pelieHrs 00yJaromuicss MTPUHIMAET
CaMOCTOSITENIbHO, OCHOBBIBAsICh HA CBOUX 3HAHUSAX TUCIUIUINHBI.

B npuiioskeHnn naHpl BCe HEOOXOAMMBIE JIJISl BBIMOJIHEHUS PAaOOTHI CIIPaBOYHBIE TaHHBIC.

MeTtoauyeckue yKa3aHus 110 BBIIOJIHEHHUIO KypCOBOM pabOThl MOYKHO HAWUTH:

1. AnroputmMu3zanus 3a1a4 3JIEeKTPOIHEPreTUKU: MeTouuYecKre yKa3aHus K BBIIOJTHEHUIO
kypcoBoro npoekrta / Coct. A.A. Crapony6ues. - bparck: bpI'TY, 2002. - 31 cTp.

10. MEPEYEHb MH®OPMAIIMOHHBIX TEXHOJIOT Ui, UCIIOJb3YEMBIX ITPA
OCYHIECTBJIEHUU OBPA30OBATEJIBHOI'O NTPOLECCA 11O JUCHUIIVIMHE

- OC Windows 7 Professional

- Microsoft Office 2007 Russian Academic OPEN No Level

- AaTHBHpYCHOE TIporpamMMHoe oOecrieuenue Kaspersky Security.
- FORTRAN 95/2003/2008

- I1O "AngTuruiarunat"

11. OMUCAHUE MATEPHUAJIBHO-TEXHUUYECKOM BA3bI, HEOEXOJIUMOM
JJIS1 OCYIIECTBJIEHUSA OBPA3OBATEJIBHOI'O ITPOLHECCA 1TO JUCIUIIJIMHE

Buo Haumenosanue Ne I13 , NoJIk
Ilepeuensy ocrnoenozo obopyoosanus
3aHAMUA ayoumopuu
1 2 3 4
JIx Jleknmonuas - NeNel-9
ayJIuTOpUs
Jucruteiinpiii | O6opynoBanne NeNe 1-18
Kace WurepaktuBnas nocka SMART Board 6801 co

BcTpoeHHsiM XGA mpoexropom Unifi 35
(77"/195,6 cm);

16-ITK: CPU 5000/RAM 2Gb/HDD; Monwutop
TFT 19 LG1953S-SF;

Ipuntep: HP LaserJet P3015;

Ckanep: EPSON GT1500

JIP

CP Yuraneusiit 3a51 Ne3 | O6opynosanue 15 T1K- -
(CP) CPU 5000/RAM 2Gb/HDD

(Monwutop TFT 19 LG 1953S-SF);npuntep HP
LaserJet P3005

KP Yuraneusiii 3a1 Ne3 | O6opynosanue 15 T1K- -
(CP) CPU 5000/RAM 2Gb/HDD

(Monutop TFT 19 LG 1953S-SF);npunrep HP
LaserJet P3005
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IIpunoxenne 1
®OHJA ONEHOYHBIX CPEACTB AJis IPOBEJEHUSA
IMPOMEXYTOUHOMN ATTECTAIIMA OBYYAIOIUXCS MO JUCHUTIJIUHE

1. Onucanue ¢GoH/Ia OLIEHOYHBIX CPeACTB (MACHOPT)

Ne
KOM-
DJIeMeHT ®OC
nmereH Pa3nen Tema
KOMIICTCHIIMHA
A
OIIK-1 | Crioco6HOCTE OCy- 1. O6bmue cene- | 1.1. O6mme cBeneHus Bompocet 1 -4
IECTBIISATH TOUCK, HUSA U DJIEMEHTBl | 1.2, DIeMEHTSI sI3bIKa Bonpocer 5 - 10
XpaHeHue, oopabor- | 13bIKa
Ky 1 aHam3 nadop- 2. Crpyktypa | 2.1. IIpaBuia 3amucu npo- Bomnpocer 11 —18
HPOTPaMMEI IPaMMBI

MAalll{ U3 pa3iny-
HBIX HCTOYHHKOR I ifépl;lfgssgypm. IMopsnox Bompocst 19 — 25
6a3 naHHbIX, Tpen- 3. Cucrema B/Bu | 3.1. CucreMa BBOJa/BLIBOJIA Bonpocer 25 — 30
CTaBJLITH €C B TPe- BCTPOCHHBIE 3.2. BecTpoeHHbIe QyHKINH Bompocs 30 — 34
Oyemom popmate ¢ | qypxnum
UCIIOJIb30BAHUEM
WH(OPMAITUOHHBIX,
KOMITBIOTEPHBIX U
CETEBBIX TEXHOJIOTHH

[IK-2 | CriocoGHOCTH 06pa- 4. Omeparopet 1 | 4.1. Onepatopsr Bonpocs 35 — 38
GaTBIBATL Pe3yNbTA- rpaduueckue 4.2. I'pacmaeckne QyHKINU Bompocst 39 - 42
TBI 3KCIIEPUMEHTA ymKinn

2. 3K3aMeHaHI/IOHHLIe BOIIPOCHI
Ne Kommnerenuun IK3AMEHALIMOHHBIE BOITPOCHI | Ne u HaumeHOBaHHe
nm | geon Onpenenenne pasjena
1 2 3 4 5
1 OIIK- | Cnocobnoctb ocy- | 1. O6nactn npumenenust s3bika nporpammuposa- | 1. OOuwme ceenenus u

1

HIECTBIIATH TIOUCK,
XpaHeHue, o0pa-
0OTKY ¥ aHaIN3
UHPOpMAITUH U3
Pa3IMYHBIX UCTOY-
HHMKOB U 0a3 gaH-
HBIX, IPEJICTABIATh
ee B TpedyemMoM
(dhopMaTe ¢ UCIONb-
30BaHKHeM HH(DOP-
MAaIMOHHBIX, KOM-
NBIOTEPHBIX U CETe-
BBIX TEXHOJIOTUH

HUs.

2. J10CTOMHCTBA A3bIKA POTPAMMHPOBAHHSL.

3. CymiecTByromue CTaHaapThl. Bepcuu s3bika
NIPOrPaMMUPOBAHMS.

4. Dranbl pa3paboTku nporpammbl. [ToHATHE HC-
X0JIHOTO (haiina, 0OBEKTHOTO (Qaiia, NCIOTHIEMO-
ro (aiina.

OJICMCHTHI A3bIKa

5. TlpaBuna 3anmcu nporpamm (MCXoaHoro (aii-
na). [Topsinok ciieoBaHus ONEpPaTOPOB B IPOTrpam-
Me. NIpaBHJjIa 3alUCH OJHOM CTPOKU.

6. OCHOBHEIE KOHCTPYKIIUU A3bIKa IPOrpaMMHpO-
BaHM.

7. Kakue cHMBOIBI MOXXHO MCIIOJIb30BaTh npu
3alMMCU UCXOTHOT'O TEKCTA NMPOTrpaMMm.

8. Tumbr xoHcTanT. Tumbl MepeMeHHBIX. [loHATHE
CTaHIAPTHOW M HECTAaHAAPTHOW IJIMHBI TEPEMEH-
HOM. CTpYKTYpHBIA THI TaHHBIX

9. Cnoco6bl OOBABICHUS THIIOB IEPEMEHHEIX.
Maccussl. [IpaBuna 3amucu, crioco0bl OObSIBICHHUS.

2. Crpykrypa mnporpam-
MBI
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[1K-2

CnocoOHOCTE 00-
pabaTsIBaTh pe-
3yJIBTaThl DKCIIEPH-
MEHTa

10. ITopsmoK pacroNOKeHHs JIEMEHTOB MAacCUBa
B OIIEPAIIMOHHON MaMSITH.

11. Cranpaprusie Gyaxiuin. OCHOBHBIE TPUIOHO-
MeTpuyecknue (QyHKIHU, 0OpaTHbIE TPUTOHOMETPH-
Yyeckue (YHKIMH, KOPEHb KBaApaTHBIH, MOMIYJb
qrcIIa, OTpe/ieNieHre KOHIa (aiina

12. Omeparopsl BEOJa-BBIBOAA NaHHBIX. Mcmonb-
30BaHME OIIEPATOPOB BBOJA-BBHIBOJA M MMCHOBAH-
HBIX CTIHCKOB IIEPEMEHHBIX.

13. Orkpertne  ¢aiimoB.  3ape3epBHPOBAaHHBIE
nMeHa (aitsios.

14. Paspenurenu  ¢opmaro. BsaumoneiicTeue
oneparopa FORMAT co cnrckoM BBOJIa-BbIBOJIA

15. Tunbr ¢aiinos. OTkpbiTHE (GAKIOB TPAMO U
MOCJIEOBATENBHOTO JOCTYNA. YMOJ4YaHUsA. THIIbI
3aImcei.

16. Omeparopsl ynpasienus painamu.

17. Ocobennoctn apudMETUYECKUX  IEHCTBHMA
01 LIEJIBIMH YHCJIAMH.

18. OcHOBHBIE JOTHYECKHE BEHIPAKEHHSI OTHOIIE-
Hust: GOJIbIIE, MEHBINE, GOJIBIIE I PABHO, MEHB-
1€ WM PABHO, PABHO, HEPABHO.

3. Cucrema B/B U BCTpO-
€HHbIe QYHKIMN

19. OcHOBHbIE BBHIIIOJHSIEMBIE OTIEPATOPBI.

20. TIpeoOpasoBaHHMe IaHHBIX W3 BHYTPEHHETO
MpeJCTaBiICHUS BO BHeliHee. [lonsaTHe Qopmara.
CoOTBETCTBHE THUIOB MEPEMEHHBIX M crierupuKa-
uuii  ¢popmatoB. OCOOEHHOCTh CrHEeHUBUKAIIH
¢dopmara X.

21. Omneparops 6e3ycnosroro nepexoga GOTO.

22. Brouucasemsiii onepatop GOTO. Hasnauen-
Hb1ii onepatop GOTO.

23. ApudmeTHUecKuii OmepaTop yCIOBHOTO II€-
pexona IF. OcoGeHHOCTh TIepexo/ia Mo HYIO.

24. Jlornyeckuil omepaTtop YCJIOBHOTO IIEpEX0a
IF. Cioco0Ob! yckopeHwst ero paboThl.

25. Bnounsrit oneparop IF. [Ipasuia ucrnons3oBa-
HUsI OJIOYHBIX OIIEPATOPOB.

26. TlepBas ¢opma 3anucu 1ukiIoB. Dopmyia
OIIpeZIeIeHNs] KOJIMUeCcTBa IMOBTOpeHnH nukia. [lo-
PSIOK BBIITOJTHEHHUSI [TMKJIA.

27. BuoxeHHsle IUKIbL [IpaBuiIa KCIOIb30BAHMS
ukioB. CxeMa MpaBWIBHBIX M HETIPaBWIBHBIX TIe-
PEeX0/I0B B IIUKJIAX.

28. Bropas ¢opma sammcu nwmkna. Crioco6s1 yc-
KOpeHHs paboThI IUKJIIOB.

29. HesBuple (GOpMBI 3amMCH NUKIOB. lledaTsh
TaOJHIIBI U3 IBYX CTOJIOIIOB.

30. IIMKJIBI C IOTHYECKUM YCIOBUEM.

31. TIlpucBoeHwe HaYaNbHBIX 3HAYEHHM MEPEMEH-
HBIM M MacCHBaM ¢ nomoleio oneparopa DATA.

32. Knaccuhukamuu noanporpamm.

33. Toanporpammel Tuia FUNCTION.

34. Tloanporpammer Tuna SUBROUTINE.

35. TlpaBmio cOOTBETCTBHS (hAKTHUECKHX M (HOp-
MaJlbHBIX MAapaMEeTPOB NpU Nepegade JaHHBIX MEeXk-
Jly HOANpOorpaMMaMy 4epe3 CIIUCOK MapaMeTpoB.

36. TIIpaBuio COOTBETCTBUS MEXIY pasMepamu
¢axTryeckoro u opmanbHOro mMaccusa. CriocoOb!
onucaHus (OpPMaIbHBIX MAaCCHBOB B IIOANPOrpaM-
Max.

4. Omeparopsl u rpadu-
geckue (yHKIHN
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37. TloamporpaMMEbI THIIA OIIEPATOP-PYHKIIHS.

38. HUcnons3oBanue oOmux obnacTeil s mepe-
Jau¥ TaHHBIX MEXTy MOAIporpamMmamu. Ilpenmy-
IECTBA ITOTO croco0a.

39. JlomONHWTENBHBIE TOYKH BXOAa B IIOAIPO-
IPaMMBI.

40. Hasuauenue oneparopa INCLUDE.

41. Merakomanael. CraHmgapTHas ¥ CBOOOJHAs
(dopma 3anmcu HCXoAHOTO (hatina.

42. AtpubyThl. JIHHAMHYECKOE BBIACICHHE MaMs-
TH 1101 MaccuBbl. OCBOOOKAEHNE TAMSITH.

3. Onucanne nokasaresjeil M KpUTepueB OLCHUBAHNS KOMIIETEHIUH

IToka3aresnu Ouenka Kpurepun

3HaTh OmueHKa «OTIMYHOY» BBICTABIACTCS B CIydae, €CIIH
OIIK-1): oOyyaromuiics riryboKo U IMPOYHO YCBOMI IIPO-

- crnocoOBl  HCTIONB30BAHUA rpaMMHBII MaTeprall 1 AEMOHCTPHPYET:
KOMITBIOTEPHBIX TEXHOJIOTHH B OTJINYHO - BCECTOPOHHEE 3HaHHE IPOrPaMMHOT0 MaTepHaia;
CBOEi mpeaAMEeTHOH 00TacTH; - YMEHHE TPaBUIBHOTO IIPIMEHEHHUS] OCHOBHBIX I10-
(TIK-1): JIO’KEHUH MPOrpaMMHOI0 MaTepuaa,

- MeTo/1bl 00paboTKH - BJIaJIe€T BCEMU HaBbIKAMH, TIOJTY4YE€HHBIMH B XOJI€
9KCHEPUMEHTAIBHBIX JJAHHBIX. U3y4YeHMs] IPOTPaAaMMHOI0 MaTepHala.

YMmerhb Or11eHKa «XOPOIIO» BBICTABIISIETCS B CIydae, eCIu
OIIK-1): o0y4aromuiics JeMOHCTPHUPYET:

- TIPUMEHATH KOMIBIOTEPHYIO Xxopouio -HEJOCTAaTOYHO II0JTHOC 3HaHHUE NIPOrpaMMHOT0O Ma-
TEXHHKY B CBOeH mpodeccu- Tepuana;

OHWIPHON  JIEATEIBHOCTH, B - IPUMEHEHHE C HECYIIECTBEHHBIMH OINOKaMH OC-
paboTe HaJ TNPOEKTaMH 3IICK- HOBHBIX MOJIO)KEHHH MPOTPAMMHOTI0 MaTepuaa
TPOIHEPTeTHIECKUX M DIIEKTPO-

TOXHIUCCKHX  CHOTEM M OT- Ouenka «yNOBJIETBOPUTENILHO» BLICTABIACTCA B

YAOBJETBOPUTECJIBHO clIydae, eClid O0YJaroIuiics JeMOHCTPHPYET Jac-

JIETbHBIX UX KOMIIOHEHTOB;
(TTK-1):

- MPOBOJIUTH aHAITU3 DKCIIEPH-
MEHTAJIbHBIX JIAHHBIX.
Baagernb

OIIK-1):

- CPEelICTBaMU KOMIIbIOTEPHOMI
TEXHUKH M CETEBBIX TEXHO-
JIOTUH B CBOEW mpeaMeTHOH
00J1aCTH.

(TIK-1):

— HaBBIKAaMHU 00pabOTKH 3KC-
MIEPUMEHTAJIbHBIX TAHHBIX.

THUYHOC 3HAHWE MTPOIrPaMMHOT0 MaTepuaia; HEOAHO-
KpaTHO AOITyCKaJl OIIIHMOKHU B OTBETE

HEYI0BJICTBOPHUTEJILHO

OL[CHKa «HCYAOBJICTBOPUTCIIBbHO» BbBICTABJISICTCS B
Ccjly4dae, €CJIi YPOBCHb BJIaJICHUA NPOTrPAMMHBIM Ma-
TCPUAJIOM HE OTBEHACT Tpe6OBaHI/IHM; BCC BbIICYKaA-
3aHHbIC PA3ACIJIbI HE YCBOCHBI.

4. MeToauuyeckue MaTepuaJibl, onpeae/sionue Npoueaypbl OLeHMBAHUS 3HAHUM,
YMEHHI, HABLIKOB H ONBITA 1eATEIbHOCTH

HI/ICHI/IHJ'H/IHa ((KOMHBI—OTepHI)Ie TEXHOJIOTHKW) HAIIpaBJICHA HAa O3HAKOMJICHUEC C OCHOBHBIMU
METOAaMU, IIPUMECHIEMBIMHU B KOMIIBIOTCPHBIX TCXHOJIOTHUIX,; HA IMOJIY4CHHUEC TCOPETUICCKUX 3HAHUI
N MPAKTUYCCKUX HABBIKOB IO KOMIIBIOTCPHBIM TCXHOJIOTHAM. I/IsyquI/Ie JUCHHUITIINHBI «Kommrro-
TCPHBIC TCXHOJIOTUN» MIPEAYCMATPUBACT:

— JIEKITHH,

— nabopaTopHbIE 3aHATHS,

— KypcoBas pabora,

— OK3aMCH.

B xome ocBoeHus paszuena

1 «O6mue cBeAeHHUsS W DIIEMEHTHI S3bIKa» CTYACHTHI JOJIKHBI
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YSICHUTB!

- Tanbl pa3pabOTKU IPOTrPaMMBI;

- CO3/1aHUE UCIIOJHAEMBIX (DaiiIOoB,;

B xozxe ocBoenust pazzuena 2 «CTpyKTypa NporpaMMbl» CTYAEHTHI TOJKHBI YSICHUTB:

- [IpaBUJIa 3aMUCHU IPOrpamMm;

- IOPAZIOK CJIEJIOBAHUS ONIEPATOPOB;

B xone ocBoenus paszpena 3 «Cucrema B/B M BCTPOCHHBbIE (DYHKLUU» CTYAEHTHI TOJIKHbI
YSICHUTB!

- CUCTEMY BBOJIa-BbIBOJIa;

- BCTPOCHHBIE (DYHKINH;

B xone ocBoenus pazgena 4 «Oneparopsl U rpaduyeckue pYHKIUU» CTYAEHTHI TOJIKHbI
YSICHUTB!

- OCHOBHBIE OIIEPaTOPHI;

- paboty ¢ rpadudecKUMU YHKITHSIMH.

Heo6xoauMo oBnajgeTh HaBBIKAMH M YMEHHMSIMM INPUMEHEHHsS] HM3Y4YE€HHBIX METOJIOB JUIS
OTIpeIeJIeHUs] OCHOBHBIX XapaKTEPUCTUK KOMITBIOTEPHBIX TEXHOJIOTHIA.

B npouecce uzyueHust AMCUUIUIMHBI PEKOMEHYeTCsl Ha IEPBOM 3Tarie 0OpaTUTh BHUMaHUE
Ha BOIPOCHI, CBA3aHHBIE C TPUMEHEHNEM KOMITBIOTEPHBIX TEXHOJIOTUH B 3JIEKTPOIHEPTETHKE.

IIpu moAroToBKe K 9K3aMEHYy peKOMEHAYeTcs 0c000e BHUMaHUE YAEIUTh BOIIPOCaM HaJex-
HOCTH KOMITBIOTEPHBIX TEXHOJIOTHH.

B npouecce mpoBeaeHus 1abopaTopHbIX pabOT MPOMCXOIUT 3aKpEIUIeHHE 3HAHUM MO Oc-
HOBHBIM CBOMCTBaM KOMIIBIOTEPHBIX TEXHOJIOTHM.

CamocTosaTenbHyt0 paboTy HEOOX0IMMO HaUMHATh C U3yYEHUs] TEOPETUUECKOr0 MaTepuaia.

B mpouecce xoHCynmpTalMM C TpernofaBaTeieM HEOOXOIMMO BBIICHUTH BCE HETOHSTHBIE
MOMEHTBHI.

PabGora c nuTeparypoil SBIETCS BAKHEUIIUM 3JIEMEHTOM B TIOJYYCHUH 3HAHHHA TI0
mucuuiuivbe. IIpexne Bcero, He0OXOAMMO BOCIIONIB30BAThCS CIIUCKOM PEKOMEH1yeMOi 1o 1aHHOU
JTVICIIATUTHHE JINTEPaTypHI.

Beinonnenue KypcoBoil paboTh! sBisieTcs BakHeimeil popmoit yueOHOM paboTsl U crIoc00-
CTBYET 3aKPEIUICHHUIO M YTITyOJIICHUIO 3HAHUH, TOyYeHHBIX 00YJalONIMMHCS Ha JICKIHUSIX U MPaKTH-
YEeCKUX 3aHATUSAX, BOCIIUTHIBAET HABBIKM CaMOCTOSITEIbHON TBOPUYECKON pabOThl M BEJCHUS MHXKE-
HEPHBIX PacyueTOB.

[IpenycMoTpeHo nmpoBeJeHHe ayAUTOPHBIX 3aHATUN B MHTEpAaKTUBHON (Gopme (B BUIE JIEK-
[IUH-TUCKYCCHH, JIEKIIMH C pa300pOM KOHKPETHBIX CHTYallii) B COYETAaHUH C BHEAYAUTOPHOU pabdo-
TOM.
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Ipunoxenne 2

AHHOTAIUA
paboueii nporpaMMsbl TUCIHUANIMHBI

KOMHI)IOTeprIe TEXHOJIOTHH

1. Hesb u 325244 JMCHUILVIMHBI

Llenbio M3y4eHHS AUCHUILIMHBI SBISIETCS: (hOpMUpOBaHNE 3HAHUHM O MPUHIIMIIAX OPTaHU3aALUN
Y IIPAaKTHYECKOM pealn3alii KOMIIBIOTEPHBIX TEXHOJIOTUI B AJIEKTPO3HEPIETUYECKUX CUCTEMAX

3ajayamMy M3y4eHUs JUCLUIUIMHBI SBJISIIOTCS: YCBOGHHUE CTYAEHTaMU OCHOBHBIX IPUHIUIIOB
CO3J1aHusl, pa3pabOTKH, OTIAJAKH U TECTUPOBAHMS aITOPUTMOB M IIPOIPaMM.

2. CTpyKTypa AMCUHMILIUHBI
2.1 Pacnipenenenne TpyJOEMKOCTH IO OTACIBHBIM BHJAM YUEOHBIX 3aHSATHHA, BKIOYAs CaMo-

cToarenbHyto padoty: JIk 18 u; JIP 36 u; CP 63 u.
OO0m1as TpyA0EMKOCTh AUCHUIUIMHBI cocTaBisieT 144 yaca, 4 3a4eTHBIX €IMHUIL

2.2 OCHOBHBIE pa3/eibl TUCIUTLTNHBL:

1. OO0mme cBeneHNS U DIIEMEHTEI S3BIKA;
2. CrpykTypa nporpammsi,

3. Cucrema B/B 1 BCTpOCHHBIC (PYHKIINH,
4. Omepatopsl U rpaduyeckue GyHKIHH;

3. Illlanupyemble pe3yJbTaThbl 00yueHuUs! (epeyeHb KOMIeTeHIn i)
[Tponecc n3yueHHs JUCUUIUIMHBI HAllpaBJeH Ha (popMUpOBaHUE CIEAYIOUIeH KOMIIETEHIIH!
OIIK-1 - CrtocoGHOCTb OCYILIECTBIISATH MOUCK, XpaHEeHHe, 00padOTKy U aHaIu3 HHPOpMa-
[IUY U3 PA3INYHBIX UICTOYHUKOB M 0a3 TaHHBIX, TIPE/ICTABIATH €€ B TpeOyeMoM (opmate ¢
UCIOJIb30BaHUEM HH()OPMAIIMOHHBIX, KOMITBIOTEPHBIX M CETEBBIX TEXHOJIOTUH.

[TK-2 - Cioco6HOCTh 00pabaThIBaTh pe3yIbTaThl IKCIICPUMEHTA.

4. Bua npoMeskyTO4HOM aTTecTamum: sx3ameH, KP
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IMpunoxenne 3

IIpomoxon 0 0ononnenusX u usMeHeHuAX 6 padoueil npozpamme
na 20 __ -20 YueoHwlit 200

1. B paGouyto nporpammy o IUCHUIUIMHE BHOCSATCS CIEAYIOUINE TOTOTHEHHUS:

2. B pabGouyto nmporpaMmy 1o AUCUUIIIMHE BHOCSATCS CIEAYIOIUE U3MEHEHUS:

[Tporoxon 3acemanus kadenpsl Ne OT «__ » 20 r.,
(paspabomyux)

3aBenyromnuii kageapoit

(noonucs) (®.1.0.)
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[IporpamMa cocTaBieHa B  COOTBETCTBUM C  (peAepajibHBIM  TOCYIapCTBEHHBIM
00pa3oBaTeNbHBIM CTaHIAPTOM BBICHIETO0 OOpa30BaHUS IO HarpaBlieHHIO moArotoBkd 13.03.02
DIIeKTpOdHEPTETHKA U IIEKTPOTeXHHUKA OT «03» ceHTsi0pst 2015 1. Ne 955

st Haoopa 2017 roaa: u yueOHbM ianom ®I'BOY BO «bpl'Y» ais ounoit popmbl 00ydeHus ot
«6» mapta 2017r. Nel125 , 3a0unoii popmer 00yueHust oT «6» mapra 2017r. Nel25 s 3a0unoi
(yckopenHoe o0yuenue) popmbl o0yueHus ot «4» ampens 2017r. Ne203

IIporpammy cocraBuiI:

Crapoay6rueB A.A., JTOLEHT, K.T.H.,kad.Dud

PaGouas mporpamma paccMOTpeHa ¥ YTBEPKICHA Ha 3aceaHuu Kadeapsl Dud

oT «28» _nekabps 2018 r., mportokon Ne5

3aBemyromuii kadenpoit Jud IO.H. bynartos
COT'JIACOBAHO:

3aBenyIONIHI BBITyCKAIOMICH Kadeapoit FO.H. bynaTtos
Jupektop OubImoTeKn T.®. CotHux

Pabouas nporpamma ogobpena meroanueckor komuccueit ®OuA

oT «28»_nekabps 2018 r., mpoTokon Ne5

[Ipencenarens MeTOANYECKON KOMUCCUU (DAKyIbTETA A.Jl. YbsHOB
COT'JTACOBAHO:

HavanpHuk

y4e0HO-METOINYECKOTO YIIPABIICHUS I'.I1. Hexxeen

Peructpanmonssiit Ne
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