MUHUCTEPCTBO HAVKHU U BBICILIETO OBPA30OBAHM S POCCUMCKON ®ENEPALINA

OEJIEPAJIBHOE I'OCY JAPCTBEHHOE BIOJUKETHOE
OBPA30OBATEJIBHOE YUPEXJIEHUE
BBICIHIEI'O ObPA3OBAHIA

«BPATCKHUH I'OCYJAPCTBEHHBIV YHUBEPCUTET»

Kadenpa 3;1eKkTpo3HepreTuKy 1 3J1eKTPOTEXHUKH

YTBEPXIAIO:
[TpopexTop no yuebHOM paboTe
E.N.JlykoBHHKOBa
« » nekaopst 2018 r.

PABOYAS ITPOI'PAMMA JTNCIUAITINHBI

KOMIIBIOTEPHBIE TEXHOJIOI'MA
b1.b.26

HAITPABJIEHUE TIOAI'OTOBKH

13.03.02 DnekTpodHepreTKa U 3JIEKTPOTEXHUKA

MMPOPNUJIb ITOAIOTOBKHA
JJIeKTPOCHADKEHEe

IIporpamMma akagemuueckoro OakajaBpuara

KBanudukanus (cTerneHs) BEITyCKHUKA: OaKaiaBp



COJAEPKAHUE ITPOI'PAMMBI Crp.

1. NEPEYEHbD INIAHUPYEMBIX PE3YJIbTATOB OBYUEHMUS 11O
AACHUIITIMHE, COOTHECEHHBIX C IINTAHUPYEMBIMH
PE3YJIbTATAMU OCBOEHUSA OBPA3OBATEJIBHOU ITPOT'PAMMBI .......... 3
2. MECTO JUCHUILIUHBI B CTPYKTYPE OBPA3OBATEJIBHOM
ITPOT PAMMBI . ... e 3
3. PACIHIPEAEJEHME OB BEMA JIUCIUIIJINHbI
3.1 Pacmpenenenue 00bEMa TUCIHUILIAHBI IO POPMAM OOYUCHHS. .. 'vvrenrrennreraenannnnnns 4
3.2 Pacnpenenenue o6bEMa TUCIUITIMHEI 110 BHJIaM YY€OHBIX 3aHATHHA U 4
03021 (010 Y 100 Lo S PP
4. COIEPKAHUE JUCHUIIIMHBI ... 5
4.1 PacnpenerneHue pa3aesioB TUCIHUILIMHBI 110 BHIAM YI€OHBIX 3aHATHH .......oveneen... 5)
4.2 CopnepxaHue AUCHUIUIMHBI, CTPYKTYPHUPOBAHHOE IO PA3JEIAM U TEMAM ...........n...... 10
4.3 JTaOOPATOPHBIC PAOOTBL. ... e vntttt et enteeneenteateeneenteeae et eteaneeaeaneeeenneaneeneanes 63
4.4  TIPAKTHUCCKHE BAHITHS. ... «eveenreennseenneennaeenneeaneeanseanneeanneareeannens 63
4.5. KoHTposbHBIE MEPONIPUATHSL: KypCOBOM IPOEKT (KypcoBasi paboTa), KOHTPOJIbHAs
PA00Ta, PI P, PedCPAT. .. et e 63
5. MATPHUIIA COOTHECEHMUS PA3IEJOB YUEBHOM JUCHMILIUHBI
K ®OPMUPYEMbIM B HUX KOMIIETEHIUSAM U OLIEHKE
PE3YJIbTATOB OCBOEHUSA JUCHUIIJIMHBI ..................cciiii.. 64
6. IIEPEYEHb YYEBHO-METOAUYECKOI'O OBECHIEYEHUA JUIA
CAMOCTOSITEJBHOU PABOTHI OBYUAIOHIUXCS MO JUCHUIIJIUHE 64
7. TIEPEYEHb OCHOBHOﬁ U JTONMOJHUTEJBbHOMN JUTEPATYPBI,
HEOBXOJAUMOMU 1JIs1 OCBOEHUSA JUCHUIIJIUHGBL................................. 64
8. NEPEYEHb PECYPCOB HH®OPMAIIUOHHO -
TEJEKOMMYHUKAIIMOHHOW CETU «MHTEPHET» HEOBXOJUMBIX
JJISA OCBOEHUSA JUCHUIIJIMHBI ..., 65
9. METOIUYECKMUE YKA3AHUSA AJI51 OBYYAIOILUXCS IO OCBOEHUIO
JUCHIAIITIMHDBL. . . ..o e 65
9.1. Meroanueckue yKa3aHus st 00y4aroIIUXCsl O BBIMOTHEHHIO J1a00paTOpPHBIX padboT /
TIPAKTHICCKIIX 3AHITHH .. \vuttttenttttentente e et eate et ete et enteseaneesenneeneennenns 65
10. MEPEYEHb WH®OPMAIIMOHHBIX TEXHOJIOT UM, UCITIOJIb3YEMbBIX
NP OCYHIECTBJIEHUU OBPA30OBATEJIBHOTI'O ITPOLECCA 11O
JUCHHIITIMHE ... e 83
11. ONMUCAHWE MATEPHAJIBHO-TEXHUYECKOM FA3bI, HEOBXOIUMOM
JJIS1I OCYHIECTBJIEHUS OBPA3OBATEJIBHOI'O TPOLECCA IO
JUCHHIITIMHE ... e 83
Hpuioxkenne 1. DoHJ ONEHOYHBIX CPEACTB AJSI NPOBEACHUS MPOMEKYTOUHOMN
aTTECTAUU OOYYAOUIUXCS MO JUCHMIIITHMHE ... uvtnieneenaee e eneann. 84
Ipunoxenue 2. AHHOTAHS pab0OYEH MPOTPAMMBI JTUCIIUTUTHHBI . ...vvvnreeneeeeneeenneennneannns 91
Ipunao:xenue 3. [TpoTOKOMI 0 JOMOTHEHUSX U U3MEHEHUAX B paboueil mporpamme ............. 92



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 1) = npome-
o 5 Q ¥ 2 Kypcosasn
Dopma N = 3 = S JHcymou-
- 2 S X g paboma -
Oobyuenus S g = 3 3 HoOll am-
Q
S 3 g < |§ § - § < mecmayuu
) 3 N s 3 (&3 £ 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 KP3 9K3aMEH
3aouHas 2 - 144 | 12 4 8 - 123 KP3 9K3aMEH
3aouHan (ycko- 1 - 144 | 12 4 8 - 123 KP3 JK3aMeH
peHHOE 00yUYeHHE)

3.2. Pacnpenesnenne 00beMa AMCHMILNIMHBI IO BUAAM YU4eOHBIX 3aHATHI U TPYAOCMKOCTH

6 m.u. ¢ unmepax- Pacnpeodenenue
Tpyoo- | mugnoi, akmugnoi, | no cemecmpam, uac
Buo yueonuvix 3anamuit eMKocmp UHHO8A-
(uac.) UUUOHHOTL popmaXx, 2
(uac.)
|. KontakTHas padoTa o0y4arommxcsi ¢ npe-
nojaBareieM (Bcero) 54 10 54
Jlexmm (JIk) 18 10 18
Jlabopatopusie paboTsI (JIP) 36 5 36
KontponbsHas pabota + - +
I1.CamocTosiTe/ibHAsA padoTa 00y4aI0IMXCs 63 ) 63
(CP)
[MoaroroBka k 1abopaTOpHBEIM paboTam 36 - 36
[MoaroroBka Kk 3K3aMeHy B TEUCHUE cEMeCTpa 8 - 8
BrimonHeHne KOHTPOJILHOM PabOTHI 10 10
1. IpomexkyTOYHAS aTTeCTANMSA dK3aMEH 27 - 27
O6mas Tpy10€MKOCTh AUCLUILINHEL, yac. 144 15 144
3a4. e1I. 4 4




4. COAEP) KAHUE JUCIIUITVINHBI

4.1. Pacnpeuenelme pa3ae/;ioB TMCHUILIMHBI 110 BUAAM y‘leﬁHBlX 3aHATHH

- 1J1s1 04HO# (pOpMBI 00YUCHHS:

Buowt yueonwvix 3anamuii, 6Kio-
uas camocmoamenbHylo paoomy
Tovd o0yuaromuxca u mpyooemKocme;
N pa3z- pyoo- (uac.)
Haumenoeanue em-
odenau camo-
MBI pazdena u Kocmb, P —
mema OuCyunUHbl (wac. | yuepuvie sanamus | nas pagoma
) obyuaio-
wuxcs
o nadopamopHsle
padomol
1 2 3 4 5 6
1. OO01ue cBeIeHUS M 3JIeMEHTHI A3bIKA 4 2 - 2
1.1. | OOuue cBeneHus 1 0,5 - 0,5
1.2 | DiaemeHTHI A3bIKa 3 15 - 15
2. | CTpyKTYypa mporpamMmmbl 12 2 4 6
2.1. | IlpaBuia 3anmucy mporpamMmbl 2 0,5 0,5 1
2.2. | llpouenypsl. [lopsnok onepatopos 10 15 3,5 5
3. | Cucrema B/B M BCTpOeHHBIE PYHKIIMHU 12 2 4 6
3.1. | Cucrtema BBOAA/BBIBOJIA 8 0,5 3,5 4
3.2. | Bcrpoennble pyHKIHH 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 GyHKINH 20 2 8 10
HUTOTO 117 18 36 63
JJIS 32049HOI (pOPpMBI 00yUYCHHS:
Buowt yueonvix sanamuil, 6xnro-
uas camocmosamenbHylo paoomy
Ne pas- Tpyoo- odyuarowuxca u mpyooem-
dend u Hawn;noeauue ont- Kocmb; (wac.)
memol pasoenau Kocmp, | yueOHble 3aHAMUA camocmosn-
mema 0ucmmmmbl (uac.) menvHas
" nadopamopuvie | paboma
reruuu pabomui ooyuao-
wuxcs
1 2 3 4 5 6
1. OO0uue cBeIeHus M JIEMEHThI A3bIKA 2,5 0,5 - 2
1.1. | OOwue cBegeHUA 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. | llpaBuna 3anucu MporpaMMbl 1,75 0,25 0,5 1
2.2. | Ilpouenypsl. Ilopsmok onepatopoB 5,75 0,25 0,5 5
3. | Cucrema B/B M BCTpOEHHBIE PYHKIIMHT 7,5 0,5 1 6
3.1. | Cucrema BBOIa/BBIBOJIA 4,75 0,25 0,5 4
3.2. | Bctpoennsie GpyHKIMN 2,75 0,25 0,5 2




4 | Oneparops! u rpapuyeckue pynkuuu | 1175 2,5 6 109
4.1. | OnepaTopbl 106 2 5 99
4.2. | I'paduueckue GpyHKIINH 11,5 0,5 1 10

UTOIO 135 4 8 123

J151 3209HOM opMbI 00yUeHHs1 (YCKOPEHHOE O0yUCHHE):

Buowt yueonvix 3anamuil, exiio-
Yasn camocmosmenvHyo paoomy
N pas- o Tpyoo- obyuarouuxca u mpyooem-
dena u aumenosanue ont- Kocmb; (uac.)
membl pasoena u Kocmo, | yueOHble 3aHAmus | camocmos-
mema OUCUUNIUHbL (uac.) e
nabopamopnule | padoma
erumn pabompt ooyuaio-
wuxcsn
1 2 3 4 5 6
1. OO01Iue cBeeHud M DJIEMEHThI A3bIKA 2,5 0,5 - 2
1.1. | OOuue cBeneHus 0,75 0,25 - 0,5
1.2 | DiaemeHTHI A3bIKa 1,75 0,25 - 15
2. | CTpyKTypa nporpaMmmsl 7,5 0,5 1 6
2.1. | IlpaBuna 3amucu MporpaMmMbl 1,75 0,25 0,5 1
2.2. | llpouenypsl. [lopsinok onepatopoB 575 | 0,25 0,5 5
3. Cucrema B/B M BCTpOeHHbIE QYHKIMH 7,5 0,5 1 6
3.1. | Cucrema BBOIa/BBIBOIIA 475 0,25 0,5 4
3.2. | Bcrpoennble 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'padpuueckue GpyHKIMH 11,5 0,5 1 10
uToro 135 4 8 123

4.2. Copeprxanue JMCHHUIIMHBI, CTPYKTYPHPOBAaHHOE 10 pa3jiesiaM U TeMaM

Pa3zgen 1. O01mme cBeaeHUS M DJIEeMEHTHI A3bIKA

Tema 1.1. O0mme cBexeHust
Jlek1ust IPOBOIUTCS B MHTEPAKTUBHOM (hopMe: jekius-0ecena (0,5 gac).

Anroputmuueckuii 361k FORTRAN co3nan B 50-e rogsr B CLHIA ¢upmoii IBM , rpynmoit paspa-
00TYHKOB IO pyKOBOACTBOM JI)koHa bakyca (komMmepueckasi BepcHs BhITymieHa B 1957 r.).

FORmula + TRANslator = FORTRAN

(nepeBoauUK GOPMYJT Ha MALTMHHBIN S3BIK)

Pa3pabotan cnenuanbHO IS pellieHHs MH)KEHEPHBIX M Hay4YHO-TEXHUUYECKUX 3aj1ad. Llenbio paspa-
00TKH OBLJIO CO37aHWE SI3bIKA, 00JAJAroIIEro yI00CTBOM MPOrPAaMMHUPOBAHHS, XapaKTEPHBIM JUIS SI3BIKOB
BBICOKOTI'O YPOBHS M OBICTPOJIEHCTBHEM, XapaKTEPHBIM AJIS SI3bIKOB HU3KOTO YpPOBHS. B pesynbraTte mosryyu-
JIOCh, YTO MPOTpaMMBbI CO3aHHBIE ¢ TIOMOLIBIO onTuMu3Hpyoumx koMnuisitTopoB FORTRANa o addex-
TUBHOCTH TPAKTHYECKH HE YCTYIMAIOT MpOrpaMMam, HAIMCaHHBIM C TIOMOIIBIO MAIlIMHHBIX KOJIOB HMJIHM ac-
ceMOJIepoB.

CyniecTByrOT 5 cTaHIapTa SA3bIKA!
FORTRAN 66 — npunsat B 1966 r.;
FORTRAN 77 — npunsat B 1978 r.;
FORTRAN 90 — mpunst B 1991 r,;
FORTRAN 95 — mpunst B 1997 1.;
FORTRAN 2003 — npunst B 2005 r.

agrwdE



l'oToBUTCS K NPUHATUIO HOBBIM cTaHmapT. Ero OCHOBHBIE OTIHYHMA K MOAJCPKKE OOBEKTHBHO-
OPUEHTUPOBAHHOTO POTPAMMHPOBAHHSI U COBMECTHOTO MCIIONB30BaHuUs ¢ s3bIKoM CU.
[ToMuMO CTaHAAPTOB CYHIECTBYIOT Pa3IMYHBIE BEPCHH sA3bIKAa. Bepcuu — 3T0 amanranus craHgapTa
101 KOHKPETHYIO BEIYHCIUTEIBHYIO CHCTEMY:
1. o6asucuenii FORTRAN — «Uckpa 1256»;
2. FORTRAN IV -CM 3BM;
3. FORTRAN —/ly6na — BOCM - 6;
4. FORTRAN EC OBM - EC OBM.
B Poccun naunbonee pacnpoctpanensl Bepcun crangapra FORTRAN 77, paspaboTanHbie pa3nud-
HBIMH ()OpPMaMH JUTSI OCHOBHBIX OTIEPAIIIOHHBIX CHCTEM:
1. Microsoft FORTRAN V5.0 u V5.1 s DOS;
2. Microsoft FORTRAN Powerstation - aist Windows;
3. Visual FORTRAN Pro - mrs Windows dupmer COMPAQ);
4. INTEL FORTRAN compiler V4.5 nna DOS;
5. WATCOM FORTRAN compiler V9.5 ans DOS.
FORTRAN BbInycKaIOT 1 Apyrue GUPMBbI, B TOM YHCIIE:
Heglet Packard;
IBM; Sun Microsystems.
CymiecTBYIOT BEPCHH s3bIKa I omeparroHHbix cucreM cemeiictBa UNIX (B wactHocTH Linux);
Power Mac, a tak xe mis cyniepkommbioTepos Cray, Sparc.
Haubonee BaxubiM nmpenmymiectBoM FORTRANa siBisieTcst Hanndme G0JIBIIOTO yKciaa OHOIHoTeK
MaremMaTHyeckux U rpadudeckux noanporpamm, Hanpumep: NAG (Numerical Algorithms Group).
HexoTopsie Bepcun s3bIKa © OMOIMOTEKH PacTIpOCTPAHSIIOTCS CBOOOIHO, MX MOKHO HalT B MHTep-
HETe.

Tema 1.2. Di1eMeHTBI sI3bIKA
Jlek1iust IPOBOUTCS B MHTEPAKTUBHOM hopme: ekius-oecena (1,5 gac).

Ocnosuable KoHCTpYKIUH s136ika FORTRAN

OcHOBHEBIE
CHUMBOJIBI ——>|onepaTopkl

KOHCTPYKLUH

N

| KOHCTaHTEI | CTaHJapTHBIE
GbyHKIUH

MepeMeHHbIe

MaCCHUBbI

CumBOJIHI s13bIKa (a1 aBHT)

1. DByxkssl natuHckoro andasura A + Z.

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

2. Hudpsr- 0+ 9.

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

4. Tlpu 3amucu KOMMEHTapHH MOYKHO MCIIOJIb30BaTh JIIOObIe Apyrue cuMBoibl. Hanpumep, OyKkBhI pyc-
ckoro angaBuTa.

KoHncraHThI
- O9TO BEJHMYMHBI 3aJaBacMbleé CBOMM TIOCTOSHHBIM 3HaueHHeM. OOBIYHO 3TO 4YHCIIA.

KoHcTaHTBI OBIBAIOT PA3IMYHBIX THUIIOB.

4' KOHCTAHThI | -100

‘ wempre | -100.1; 1.1E+2 ; 1.1E10
(1.3, + 4.5) = 1,3+j4,5
| BCWIECTBCHHbIE| TRUE. wmn FALSE.

13 b
4| KOMILICKCHBIE | npumep’ , 6Hmpumep

ZF
4' JIOTUYECKHE |
7
4| TEKCTOBBIE |

—|HICCTHaI[I_IaTepI/I‘{HI>Ie |




[lecTHaAIaTEpUYIHBIE UCTIONB3YIOTCS TOJIBKO JUIA 33JaHHsI ICXOJHBIX 3HAUSHHM.

ITepemeHHBIE
- 3TO BEJIMYUHA, KOTOpask MOXKET IPUHUMATh pa3INyHble 3HaueHHs. 3aJaéTcs C UCTIONb30BAHNEM UMEHH.

Nwms nepeMeHHOR
- COCTOUT M3 Pa3JInUHBIX CUMBOJIOB, HAYMHAETCS 00s3aTeNbHO C OYKBBI M HE NOJDKHO MPEBBILIATH OIpese-

néunoii amunel. Jnuaa 3aBucut ot Bepcun FORTRANaA. Pekomenayetcsa ynotpeOnars < 8.
X, A, Bl, SUMMA.

OnucaHue THIIOB MIEPEMCHHBIX

HepeMeHHI)IG MOTr'yT OBITH TEX JXKE THUIIOB, YTO M KOHCTAHTBI. ICJIbIC, BCIICCTBCHHBIC,
KOMIIIICKCHBIC, IOTHYCCKHEC, TCKCTOBBIC.

C KaXJbIM THIIOM HepeMeHHOI\/JI CBA3aHO IIOHATHUC CTaHI[apTHOfI u HeCTaHI[apTHOfI JJINHBI,
OIIPCACIIAIOIICC KOJIMICCTBO OalT IaMsATHU, KOTOPBIC 6y,Z[CT 3aHUMATh IICPEMCHHAA B IIaMATH.

Tun Jnuna, Oait
MepeMEHHOM CTaH/IapTHas HEeCTaHAApPTHAs
LIEJIBII 4 2
BEIIECTBEHHBIN 4 8
KOMILIEKCHBIH 8 16
JIOTHYECKHUI 4 1
yIBOCHHO# TOYHOCTH 8 -

JlnuHa mnepeMeHHOW MMeEeT Ba)kKHO€ 3HAueHHWEe MpH OOpalleHHH K MOANPOTrPAMMAM.
HecranpapTHas JuimHa A7 LENbIX (JOTMUECKUX) HEPEMEHHBIX HCMONb3yeTcs Uil SKOHOMUHU
MIaMATH; IS BEIECTBEHHBIX U KOMIUIEKCHBIX — JIUIsI YBEJIMYEHHS] TOYHOCTH BBIYMCIICHUM.

st 3aaHus TUIIA IEPEMEHHOM CYIIECTBYIOT CITOCOOBI:
1. mo yMor4aHuo (110 COTJIACOBAHHUIO).
Berrime 6smn otmedenst OykBei |, J, K, L, M, N — eciii Tun nepeMeHHBIX HAUMHAIONUXCS C ATHX OYKB HE OTI-
penenéH apyruM crocodoM, TO OHM CUYUTAIOTCS LEJIBIMH, OCTAIbHBIC - JCHCTBUTEIBHBIMH.
IIpumep onucaHus TUIIA IEPEMEHHOM IO COTJIALIEHUIO

=1 1=11
a=1.0 a=1

stop stop

end end

2. ¢ IOMOILBIO OTIEPAaTOPOB ONMHUCAHUS THIIA.
Oneparophbl onrcaHus THIA OBIBAIOT ABYX BUIOB: IBHOTO ONucaHus U HesiBHOTO. O0mIas hopma orneparopos
OTIMCaHUs THMA (SBHOTO)

tan * | uMs  (Tpymia UMEH)
rae tum - INEGER, REAL, COMPLEX, LOGICAL, PHARACTER
LeJIBIH BEIICCTBEHHBIN KOMITJICKCHBII JIOTHYECKU I TEKCTOBBIH

*| - JJIMHa HepeMeHHOﬁ (,Z[J'Iﬂ NEPEMCHHBIX CTaH}.‘[apTHOﬁ JJIMHBI MOXXHO OHYCTI/ITB).
UM — UM HepeMeHHOﬁ, 100 MacCHBa.

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

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

B onepaTope onucanus Thia MOXXHO 33]1aTh HAYaJbHbIC 3HAYCHUS TIEPEMEHHBIX, HAITPUMED:

NEGER *2 A/1/,B,C

Ilepemennoit A npucBoeHo 3HadeHue 1. OnHako Tako NpuéM NPaKTUUECKH HE UCIONB3YyeTCs, T.K. TS 3TO-
ro CyIIECTBYET crienuanbHbiil oneparop DATA, kpoMe Toro, mporpaMmMa noiaydaercs 00J1ee HarsaHOM.



OO6mas ¢hopMa HESIBHOTO OTMCAHUS THTIA!
IMPLICIT {tun nmuHa crimcok}
CITUCOK — COZICPIKUT OJIMH JTU HECKOJIBKO CHMBOJIOB JIATHHCKOTO andasurta (OyKBbI)
omeparop IMPLICIT mo3BoJisieT OnMHUChIBATH TUTIHI IIEPEMEHHBIX TI0 TIEPBOMY CHIMBOJTY HMCHH.
Hanpuwmep:
IMPLICIT INEGER (A, B) REAL (1-L)
BCE TIEpPEMEHHBIC, UMEHA KOTOPBHIX HauWHAIOTCS ¢ OykB A, B OyayT uMeTh THN IIeNbIH; BCE TIEPEMEHHbIE,
umeHa Kotopbix HauuHarotest ot | o L (1, J, K, L) — OyayT uMeTh THIT BEIICCTBCHHBIH.
[MpumeuaHue: peKOMEHIYETCs HCIIOJIb30BaTh ONEPATOPhI SBHOTO OMMCAHUSI TUTIA.

Maccusbl
MaccuBbl — 3TO YHOPSAIOYECHHAS IOCIIEIOBATEILHOCTh BEJIWYUH, OOO03HAUYCHHBIX OJIHUM
uMeHeM. (0OBIYHO 3aHUMAET HEMIPEPHIBHYIO 00JIACTh AMSITH).
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
ABISIETCS MaCCUBOM M3 OJHOro 3ieMeHTa. KoiudecTBo U3MepeHU MaccuBa HE clelyeT NPUHUMATh Oosee
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.

OOBbsBIEHNE MAaCCHBOB OCYILECTBIISICTCS ONEPATOPOM

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 OIEPaTOPOB OIHMCAHMS THUIIA.
C noMo1IbI0 OIIEpaToOpOB ONUCAHUS THIIA MOXKHO ONIPEIEIIUTh U pa3MEPHOCTh MAaCCHBA!
INTEGER A(4), B(5,5)

REAL *8 C(10)
D10 HanboJIee PacpPOCTPAHEHHBIN CIIOCOO OMMCAHUS MACCHBOB.
PacnonioxxeHre MacCMBOB B MaMATH: 3JIEMEHTHI MaCCUMBa PACIOJIATAlOTCA B MAMATU TAK, YTO
3HAYEHMsI IEPBOTO MHJIEKCAa BO3pacTaeT ObICTpee, YeM 3HaUYEHHE 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'I6LIaM>>. HOBTOMy, €ClIn

BBITIOJIHUTB ONIEPATOP
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 0JIHOM CTPOKU:

[Iporpamma Ha FORTRANe cocTouT 13 mociiea0BaTeIbHO 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 peJaKkTOpa TEKCTa MOXKHO HC-
MOJb30BaTh W TO3WIMHM C OONBLUIMMH HOMEpPaMH, HO OHHM OyIyT HTHOPHPOBATHCS TPAHCISATOPOM
FORTRANa.

CTpoxu JIHHOH KOpode 72 CHMBOJIOB " TOTIONHSIOTCS" TIPOOCITaMH.

B s3eike ®OPTPAH ncmons3yroTes MSITh THIOB CTPOK:

Cmpoku KOMMeHmapusi

CTpoka KOMMEHTapHsl MMEET 3BE3I0YKY HJIM IPONHCHYIO

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 KOMMEHTApHsl B SI3bIKE

OOPTPAH. (Ctpoka co 3HaKOM BOCKIJIWIAHHS B KOJIOHKE 6

WHTEPIPETUPYETCS KaK CTPOKA KOMMEHTAPHS).

Ctpoka KOMMEHTapusi Ha TIPOLECC  BBIIOJHEHUS

OOPTPAH-niporpaMmBbI HE BIUSET.

CTpokd  KOMMEHTapus  MOTYT  YKa3bIBaThCs

BHYPH OIIEPATOPOB, KOTOPHIE MMEIOT CTPOKH MPOJOKCHHS.

Crenyer OTMETHThH, YTO OTJIAJOYHBIE CTPOKHU, OIIMCAHHBIC

HW)KE, WHOTJIa MOTYT OBITh 00paboTaHbl KaK CTPOKH

KOMMEHTapHsl.

KommeHTapun MoOryT Tarkke N00aBJIATHCS K MPOrpaMMHBIM

cTpokaM. B TakoMm ciryuyae KOMMEHTapuil JOJKEH 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 MMeeT I10o

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

Cmpoxu Ctpoka TpOJODKEHHS TMPEACTaBIsieT COOOHW  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
JUISL BKJIFOYCHHUSI TAKOTO KOJIMYECTBA CTPOK IMPOAOIDKCHUS,
CKOJIBKO TIO3BOJIUT AOCTYITHAS ISl UCTIONB30BaHUS 00JIACTD
namsati. Ecnmu ycraHoBnena merakomanaa $STRICT, to B
TOM CIIy4ae, €CIM HCIoNb3yeTcs 6Oonee 19 cTpok
IIPOAOJDKEHUs, OyleT BbIIAHO IHpeaynpexiceHue. B
MPUBEACHHOM HWXKE MpHUMepe BTOpas CTPOKa SBISETCA
10



CTPOKOU MPOJOIIKEHUS:

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

Omnaoounvte  OTIamOYHBIC CTPOKH COIEpXKAT JFOOBIC TIPONHUCHBIC 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 o0OpabaTeIBaeTCs

KaK CHMBOJI Mpo0elia U CTpOKa KOMITWIIMPYETCS Kak U

mobas apyras ctpoka. Ecim merakomanma $SDEBUG He
cneunpUIUpyeT CHUMBOJI B NEPBOH KOJOHKE, TO CTpOKa
oOpabaTpIBaeTCd KaK CTpOKa KOMMEHTapus (CM. TakkKe

monpas3n.6.2). B crenyromem 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 OANTPOrPAMMEI
nanpumep: SUBROUTINE
OIepaTopbl OIUCAHUS
OTIepaTopbl oreparop
FORMAT DATA BBITIOJTHSIEMEIC
orepaTopbl

KOMMEHTaApHUH

Oneparop END

[Tpu cozmanuu 11000 MPOrpaMMBbl TOJKEH COOIOAATHCS CIIeIY IO MOPSI0K CIIeA0BAaHHS OTepa-

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 ynoOHOU nporpaMmer orepatopsl FORMAT pexoMenmyercs: pacroyiarath B KOHIIE MPOTpam-
Mel, niepex onepatopoM END. Oneparop DATA moxeT ObITh B 11000M MecTe CpeIH BBIIOIHIAEMBIX Ollepa-
TOpoB. PexoMeHayeTcs pacnonaraTs HOCJIe ONepaTOpOB OMMCAHMS U 10 BHINOIHIEMBIX OEPaTOPOB.

PR

Pa3aen 3. Cucrema B/B M BCTPOEHHbIE (PYHKIUH

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 OMpeACIUTDb CIACAYIOIICC:
1. c Kkakoro ycTpoicTBa (MM Ha KaKO€ YCTPOHCTBO) BBOANTCS —BBIBOIUTCS MH(POpMAIIHS.

11



no

3HAYCHUSI KaKUX MEPEMEHHBIX FJIU MaCCUBOB HEOOXOIUMO BBECTU — BHIBECTH.
3. B kakoMm opmare (Buje) OyJET BBOJUTCS - BBIBOAUTCS HH(POPMAITHSL.
O61mas ¢hopma OnepaTopoB BBOAa-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 ompenensiercss mo ymomdanuo. Eciim m= const, To sto meTka oneparopa FORMAT
WRITE (*,*) X - Takast popMa UCTIOIB3yeTCs JaIle BCETO ISl BpEMEHHOH (0TJIafouHOMN) TIe-

yatu. CIIUCOK BBOJIa-BBIBOJIA S YalIlle BCETO COJCPIKUT MEPEMEHHBIC, MACCHBBI, 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 MPEJCTABIICHUS BO BHEIIHEE U Ha000pOT. BHyTpeHHee mpencTarie-
HHE — B BUJIE JBOMYHOI'O YUCJIIA.

n FORMAT (Cy, ....... ,Cn)
n-merka onepatopa FORMAT
(G T ,Cn — ciermuukanus gopmara.
Tepmun «crienudukanus Gopmaray - 4acTo 3aMEHSIOT Ha TIPOCTO «popMar» uMesi BBHIy 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 ITO3UIIMM BO BHEITHEM npeaAcCTaBJICHUN NTaHHBIX. Ecnm gmcno 3aHMMaeT MEHbIIE HO3PII.IPII>1,
Y€M yKa3aHO mapaMeTpoM W, TO MO3UIUHU CJICBA 3aIIOJIHAIOTCS HpO6eJ’IaMI/I;

12



d- xonmuuecTBO MUGpP B APOOHON YACTH YKCIIA WM KOJUYCCTBO 3HAUYAIIUX (P BO BHEHIHEM MpEICTaBIIe-
HUY YUCIIA,
7.3 — 108.999
- JUIs IpeoOpa3oBaHus TaHHBIX BENIECTBEHHOTO TUIA M3 CEMU 3HAKOB (BKIOYAs JECATHIHYIO TOUKY),
M3 KOTOPBIX TPU OTBOIATCS mMOA ApoOHYI0 dacTh. Ymcno Gompme 1000. mo takomy ¢opmary nepenaBaTh
HEJb3sl.

Eciu HeckoIbKo coceqHUX (POPMATOB MMEIOT OJMHAKOBBIN BHJ, TO UX MOXHO OOBEIUHUTH, 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 1ENOTO TUIIA

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
JlaHHbBIE BEIIECTBEHHOTO THITa MOTYT OBITh IIPEICTABICHBI B IBYX (hOpMax:
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. 11 mpeoOpa3oBaHus TaHHBIX KOMIUIEKCHOTO THIIA HEOOXOAMMO XOPOIIO 33aJaBaTth JBa ¢opmara:
OJIVH JUISl IICTBUTENIBHOM YacTH, IPYToM JJis 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 NPEACTaBIIeTCs B BUJE JI000H MOCIEA0BATEILHOCTH CUMBOJIOB HAYMHAIO-
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.

13



Kon popmara G

Hcnonb3yeTcs ams nepeadu JaHHbBIX 1IEeJI0T0, BEIIECTBEHHOTO U JIOTHUECKOT0 TUIIOB.
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 3HaueHue JaHHOTO HE MPUHAIJICKHUT YKa3aHHON 00JIaCTH, TO OHO BBIBOJUTCS IO KOy
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 JAaHHBIX
Aw
Ecimu w He YKa3aHo, TO OJaHHOC 3aHHUMACT CTOJIbKO HO3I/IHI/II71, KakKoOBa JJIMHa COOTBCTCTBYIOLICTO
3JIEMEHTAa BBOJIA-BBIBOIA

CHARACTER *3 A

A = ‘UM’

WRITE(*,1) A

1 FORMAT(A4)

1 UM

WH — mapameTp W yKa3bIBaeT [UIMHY TEKCTOBOM KOHCTAHTBI, CiIeyIoen 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

KpaTKuX U HEYACTO UCIHOJIb3YyCMbIX KOHCTAHTAX — JIMTCPAJIOM.
S5(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/Ja-BbIBOZIa OTCYTCTBYIOT 2JICMCHTBI, COOTBCTCTBYIOIINUEC KOY (1)0pMaTa X.

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

Paznenurenu ¢popmaros
Paznenurensmu ¢popmMaToB ABISIOTCA / , : .

3amsToit pazaenstorcs (oOpMaThl, OTHOCSIIUECS K 3JIEMEHTaM OJIHOW 3aluch. 3HAKOM «/» pa3ferns-
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 KoHIle (GopMaToB, MPOIMyCKaeTcs N 3amucel, eclii B cepe/u-
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) ILJ,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 cnimckoM BBoAa-BhIBOA

[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 celH()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. Berpoennbie pyHKuHH

Crannaprasle pynknun 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 kayecTBe mapameTpa 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 (PYHKIMH 3a1aETCS 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

(yHKIMHA pa3beJUHEHHBIX 3HAKAMH apU(PMETHYECKUX AEHCTBUH U KPYTJIBIMH 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
BBIDOKCHHHM TIPUCYTCTBYIOT II€JIbIE W BEIICCTBEHHBIC TIEPEMEHHBIC, TO pe3yibTaT Oyaer
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 BBIpaKEHHSA OTHOILIEHUS, T.K. OCTalbHBIE HCIIOJB3YIOTCS JOCTATOYHO PEMAKO.
BeipaskeHust OTHOIIEHHST 00pa3yloTcs U3 ABYX apu(OMETHYECKHX (MM TEKCTOBBIX) BBIPAKEHUH, pa3ienéH-
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 mporpamma pabdotana B modoi 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
omeparopoM. Oneparopel STOP u RETURN — mMoryT ObITh B IF000OM MECTE MPOrpaMMBI U CKOJIBKO YTOJIHO
pas.
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RETURN
END

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

x=5.1
Tun X JTOMKEH COOTBETCTBOBATH TUITY TepeMEeHHOU e. MlHade MpOHMCXOAUT MpeoOpa3oBaHue 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 yrpaBieHHUs

Omnepartops! yrnpaBieHHUs MpeJHa3HAYeHbl JUIs U3MEHEHHUsS] MOCEeI0BaTEIbHOCTH 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 HuKOTAa HE OyET 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 OMEpPaTopy ¢ METKOH X, , MOPSIKOBBIN HOMEP KOTOPOH B CITUCKE METOK COBMAJACT C 3HAYEC-
HHEM BBIPOKCHUS .

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

A=1

3 A=N**3

Bripaxxenne N+1 moxer nmpuaumars 3HaueHus 1 <N+1< 4. B mpoTuBHOM ciydae BBITIOJTHSIETCS
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 yrpaBieHue;
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 yrpaBiIeHHS 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 umeet Gornee >pheKTUBHBIN 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 (i1r000ro) cocTaBisieT HUYTOKHYIO JIOIIO TI0 CPAaBHEHUIO 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 pekomeHyeTcs, Kak MO>KHO MEHbIIIE HCTonb30Bath 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 BBIPAKECHNE;
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 BEINOMHSAETCS claeAyromuid oneparop. Eciau 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 @ He0OXOMMO pa3MeIaTh B CIEeIyIOIIeM MOPSAKe:

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

[lepexom Ha MeTKy 3 OyA€T BBHIOIHATHCS, €CIIH CIIPABEITINBO XOTs ObI 0HO U3 TpEX ycmoBuid. [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 TiporpamMm. C IMOMOIIBIO 3TOTO orepaTopa peanmsyercs. C IOMOIIBIO 3TOTO OTepaTopa peain-
3yeTcsl BRIOOpP OJTHOW ajibTePHATHBBI U3 OOJIBIIOrO YMCIA BO3MOXKHBIX. [Ipy 3TOM Hcue3aeT He0OXOIUMOCTh
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 00s13aTeNbHO AOJDKHBI IPUCYTCTBOBATH MEPBBI M 4eTBEPTHIN oneparopa. [Ipu BeimoaHeHNN
OmouHoro omeparopa IF BeimonHseTcs 3HaYeHUE BhIpaKEHHS a. ECiM OHO «HMCTHHHOY», TO BBINOJIHSIOTCS
oreparopoM IF- 6noka. Takum 00pa3oM, Ha3bIBAETCS MOCIEOBATEILHOCTh 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 «IOXKHO», TO |F- 010K HTHOpHUpYeETCs, U yIpaBJieHue cpasy nepeaact-
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 ocTaércs 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, Bxozsmue B ELSE — Giioka BEIIOTHAIOTCS, €CIH JIOTHYECKOE BBIPAKEHHE 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 BEITTSAUT CIEAYIONUM 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 BBITOJNHAIOTCA omepaTopsl ELSE IF- 6noka. Takum 010KOM Ha3bIBaeTCs IMOCIEO0BaA-
TEJIBHOCTh OINepaTopoB Mexay omneparopoM ELSE IF u coorBercTByromum oneparopom ELSE IF, ELSE,
END IF. IMocne BemosaHenus orneparopoB ELSE IF- Ojoka ynpapieHue nepenaércsi COOTBETCTBYIOIIEMY

oniepatopy END IF u mpoucxoaut Berxon u3 Beeit |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 NCTIONIB3yeTCsl 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 TOonmbKO K cBoel |F — rpymme. DTo McKiIo4yaeT nepeceyeHue pasnuuHbix 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 — G;10k# 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 apudgmernueckum wiu Jorudeckum 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 IIPY 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 IPOrpaMMe TOJBKO 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 omepatopel 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 ukina N onpenensiercs mo ¢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). OnpenensaroTcs 3HaYSHHS My, My, M.
2). OnpenenseTcs: KOIUIECTBO MOBTOPeHUH HKIa N ¥ YCTaHOBJIEHHE CUETUHNKA IOBTOPSHU.
3). IlepeMenHOM | MpUCBanBaETCsI 3HAYCHUE My
i= my
4). lo6aBiieHre K MEPEMEHHOM IMKIa | MpUpaIieHus Ma.
5). IlpoBepka 3Ha4YeHMIT CIETINKA ITOBTOPEHUI HA HYJIb.
6). BrimontHeHME OnepaTOPOB MUKIIA, €CIH CYETIUK 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 BBINOIHEH s LIMKIIA |, TEPEeMEHHas LIUKIIA COXPAHSET 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 pa3MeIlaTbCsa BHYTPH BHCIIHETO LUKIIA, T.C. BJIOXKCHHBIC HUKJIbI HE MOT'YT IIE€PECCKATH-
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
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BHy’I’peHHI/Iﬁ ¥ BHCIIHUH HUKJIBI MOT'YT 3aKpPbIBATHCA OJHUM OIICPATOPOM

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 IOPSIKE HE JOITYCKACTCSI.

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

PacmmpenHast 00651acTh — 3TO TOCIIEAOBATEIBHOCTh OTIEPATOPOB, BHIMOIHAEMBIX MEXK/Y BBIXOJIOM H3
BHYTPEHHETO ITUKJIA K BO3BPATOM B 3TOT K€ ITHKII.
[Tpu ncnonp30BaHUY PACIIUPESHHON 00JACTH JOKHBI BBITIOIHSITHCS CICYIOIINE YCIOBUS:
napaMeTphbl MUKIA i, My, My, M3 HE TO/DKHBI U3MEHSATHCS B PACIIMPEHHOM 001aCTH;
pacuipeHHas o0JIacTh HE MOXKET COJIepKaTh pyroro omeparopa nukia DO, uMeroriero 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-
HUI OmepaTop LUKIA JOJDKEH OBITh BHYTPH ITOTO ke 0J0Ka. (MacCHB OOHYJISETCS, €CIIM 3HAaUeHHE KII0Ya
=0, uHave npucBanBaetcs 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 Gopma

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 4aCThb BPECMCHHU MMPUXOJUTCA HA BBIITOJIHCHUEC 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) A1) =X(1)
3 CONTINUE A(I-1) =X(1-1)
A(1-2) =X(1-2)
3 CONTINUE

2). CchUIKM Ha 3JIEMEHTHI MACCHBA 3aMEHSThH 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(J) +C(J)
END DO END DO
A(l) =x
END DO
3). Ucnonp3oBarme OBICTPONEHCTBYIOMNX apu(PMETHIECKIX TEHCTBUH.
* 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

LIaLue BCCTO UCIHOJIB3YCTC B OIIEpaTOPAX BBOJA-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 UCTIOIB3YETCS OIepaTop:

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
ctpyktyp Xycoord u videoconfig. [Iyis1 3aqanust COAEPKUMOTO CaMOiM 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. cHauaa onuchIBaeTcsi CTPYKTYpa, a 3aTeM OOBSBISIOTCS IEpeMEHHbIC JaHHOU
CTPYKTYPHIL.

3ameuanus: 1). DnemeHTOM CTpYKTYphl MOkeT ObITh oniepatop RECORD, ctpykTypa KOoTOpOTO yKe
omnucana; 2). iMeHa epeMeHHBIX B CTPYKTypax SIBISIOTCS JIOKAJTbHBIMH, IIO3TOMY OJIHO U TO YK€ UMS
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
ucnoan3oBath (aiiasl FGRAPH.FI, FGRAPH.FD. ®aiin FGRAPH.FI conepxut o0bsBICHUS POIICITYP
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 nporenaypam. ITH (Hailiibl MOJKII0YAI0TCs K IPorpaMMe ¢ IIOMOIIBIO OflepaTopa B
Hayaje nporpaMMbl:

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

INTEGER Z

Ecnu rpaduueckue yHKINU BBI3BIBAIOTCS B IOANPOrpaMMax, TO B HUX ITOAKJIIOYAIOTCS TOJIBKO (ailibl
FGRAPH.FD. bonbmmHCTBO rpadu4ecKuX MpoIeyp BHITOTHICTCS TOJIBKO B ONPEISIEHHBIX
rpaduuecKkux pexxuMax. Buneope:xum 0ObIYHO XapaKTepu3yeTcsl CAeyIOUMMU apaMeTpaMu:

YHCIIO TIMKCEJIOB 110 OCH X;

YHCIIO TTMKCENIOB 110 OCH Y

JIOITyCTUMOE YHUCIIO CTOJIOIIOB TEKCTA;

JIOITyCTUMOE YHCIIO CTPOK TEKCTa;

YHCIIO 1[BETOB;

YHCIIO Pa3MEPOB Ha THKCEIe;

YHCJIO AOMYCTUMBIX BUJEOCTPAHHUL.

st ycraHOBKYM TpaduvecKoro pexxnMa UCIob3yeTcs mporeaypa setvideomode:

Ora nporenypa rnepeaaét B oneparop CUMBOJIBHYIO KOHCTaHTY, KOTOpasl ONpeesieT KaKol peKuM
CJIeJlyeT yCTaHOBUTh. Eciu afanTep He OAEpKUBAET 3aJJaHHBIA PEeXHM, TO mpoleaypa 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 pa3pelicHie
(BO3BpAIIACT YUCIIO CTPOK);

dummy = setvideomode (SMAXCOLORMODE) - BbiGrpaeT MakCHMaIbHO BO3MOKHOE KOJIMYECTBO

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

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

J1is BOCCTaHOBIICHHS UCXOTHOTO peknuMa ucnonb3yercs nepemennas DEFAULTMODE.
dummy = setvideomode($DEFAULTMODE)

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

nepeMeHHoi videoconfig uHMIManM3upyeTcs Mpu BeI30Be mpoueaypsl getvideoconfig.
ITocite ycTaHOBKH BHIEOpEXMMa MOXKHO N300pakaTh rpaduieckne 00BEKTHI U TEKCT.

Oynknust SETCOLOR

tun INTEGER *; BEI30OB
dummy = setcolor (n)
rae N— HoMep IBETa, 3aBUCUT OT BUACOPEIKUMA.
B 16-Tu 1BETHOM peXXHME LIBETAM MPUCBOEHBI CAEAYIOIINE 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 (oHa (UMCTKA SKpaHa)
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

[Mpouenypa 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

27



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 paoomot 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 CUHXPOHHOIO T€Hepa- 8 -
TOpa
4 4. Pacuer cratnueckoil 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 TIPEyCMOTPEHO.

4.5. KoHTpO/1bHBIEC MEPONIPUATHSA: KOHTPOJIbHAsA padoTa

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

J1J1s1 BBITTOJTHEHUSI KOHTPOJILHON pabOThI CTY/AEHTY BBIACTCS MHANBUIYAIbHOE 3a/JaHHE, COITIAaCHO
KOTOpOMY TpeOyeTcsl pacCUMTaTh pacCuuTaTh MaTpUIly IpoBoAUMOcTel cxeMbl. Ha auaronanu
MaTpHIIbl CTOST COOCTBEHHbIE TPOBOAUMOCTH y3710B. COOCTBEHHAs! MPOBOJMMOCTD y3J1a paBHA
CyMMe€ ITPOBOAMMOCTEN JIMHUN MPUMBIKAIOIIUX K y371y. BHenaronanbHble 3J1eMeHTHI Zij paBHBI
IPOBOJUMOCTSIM JIMHUNA MEXIY y37amH 1 U j. [I[poBoIMMOCTb IMHUM paBHA BEIMYMHE OOpAaTHOM eé
conpoTtusiieHUI0. COCTaBUTh CUCTEMY YPaBHEHUH, UCTIOJIb3YsI MOITYYEHHYIO MAaTPUILY U Y3J0BOH
TOK B KauecTBe CBOOOTHOTO IeHa YpaBHEHM. PElINTh MONTyUYeHHYIO CUCTEMY U ONPEAETUTh Y3J10-
Bble HamnpsbkeHus. VicxoiHble JaHHbBIE BBECTH U3 (aiina Ha nucke. B ¢aiine yka3arh KoauuecTBo
JMHUHN, KOJMYECTBO Y3JI0B, HOMEpa TPaHUYHBIX Y3JI0B, CONpoTUBIIeHUs uHuil. [lonmucars 0603Ha-
YEHUS [1apaMeTPOB.

Pacuer u n3noxxeHue marepuaia B KOHTPOJIBHOW paboTe cieyeT BHINOJIHATh B CIeyomei mocie-
JIOBATEIIbHOCTH:

1. Paccuurath IMPOBOAUMOCTH JIMHUAN JJI4 CBOET0 BapraHTa U 3almucaTth B TaGJ’II/ILIy nmapaMeTpoB.

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

4. PazpaboTtath nporpaMmy pacdera MoJIHON MaTpulbl poBoauMocTeit. [Iporpamma nomkHa
co/iepkaTh: OOBSBIICHHE IEPEMEHHBIX M MACCUBOB; OTKPBITHE (pailia; BBOI UCXOIHBIX
JAHHBIX; pacyeT COOCTBEHHBIX MIPOBOAMMOCTEN Y3JIOB; pACUET BHEANATOHAJIbHBIX

YJIEHOB MATPHUIII; MeYaTh MOJTHON MaTPHUIIBI TPOBOAUMOCTEH.

5. [ToAroToBUTH (aityl ICXOAHBIX JaHHBIX IS pacdeTa y3JI0BBIX TOKOB.
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6. CocTaBUTb CUCTEMY YPaBHEHHI.

Pemmths cuctemy ypaBHenud. Jlnst pemieHus MoxHO wucrnoib3oBath MS EXCEL , nubo Bpy4Hyro MeTonoM
MOCJIC/IOBATENILHOTO UCKIIIOUEHHS IIEPEMEHHBIX.

7. Pa3paborarh nporpaMMy Aist pelieHus CUCTEMBl ypaBHEHUH U3 11.6.

[Tporpamma nomkHa copepKaTh: OOBSIBICHHE NMEPEMEHHBIX U MacCHBOB; BBOJ MaTpHUIBI KOI((GUIIMEHTOB U MaccuBa
CBOOOAHBIX UIECHOB YpaBHEHWH H3 (haila; BBI30B CTAHAAPTHBIX MO IPOrpaMM; I€4aTh TaOJIHIBI pPE3yIbTATOB.
CucreMmy ypaBHeHHH pemmTs MetonoMm [aycca. MIMeHa cTaHmApTHBIX MOANPOTPAMM DPEANH3YIOMINX NAaHHBI METOX:

DECOMP (npsimoii xox metona ["'aycca) u SOLVE (o6patHsrii xox metona ["aycca).
PexomenryeMslii 00beM: KOHTpOJIbHAs paboTa BBIMOJIHSACTCS Ha JIcTax Gopmara A4, 06vEm 10

IMNE€YaTHBIX CTpaHHUII.

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

Onenka Kpurepun oieHKH KOHTPOJbHON padoThl
3a4yTeHo «3aYTeHO» CTABUTCS NPH YCIOBHH IIPABUIIBHOIO BHIIIOJHEHHS BCEX 3aJJaHUM.
He 3aureno Ecnu He BBINOJIIHEHO XOTsI ObI OJTHO U3 0053aTEIIbHBIX 3aIaHUMH.

5. MATPHUIIA COOTHECEHUSI PA3IEJIOB YUEBHOM JUCIIUILJIMHBI K
®OPMUPYEMbBIM B HUX KOMIIETEHIIMAM U OHEHKE PE3YJIbTATOB
OCBOEHMS JUCHHAIIJIMHBI

Komnemenuyuu Komnemenuuu Buo
Kon-eé0 | OIIK-1 | IIK-2 z tep, p Ouyenka
Ve, naumenosanue uacos Komn. yac JUCONbIX pesynvma-
Pa30e7106 OUCHUNAUHDI sanamuu moe
1 2 3 5 6 7 8
1. OOuue cBeneHus u se-
4 + + 2 2 JIK,CP JK3aMeH
MEHTBHI SI3bIKa
2. CTpyKTypa nporpamMMbl 12 + + 2 6 JIKJIP,KP3 | »sK3ameH
3. Cucrema B/B M BCTpPOCH- 12 + + 5 6 JIKJIP.KP; | oxsaven
Hble QYHKLIUU
4. Oneparoph! u rpagurie- 89 + + 445 | JIK,JIP,KP3 | »sk3amMeH
cKue QyHKIUHU
Bcezo uacos | 117 | 58,5 58,5 58,5
6. NEPEYEHbDb YYEBHO-METOAUYECKOI'O OBECIIHEYEHUASA AJIsA

CAMOCTOSTEJBHOM PABOTHI OBYUAIOIIUXCS MO JUCIHUITJIMHE

1. Apremos M.JL
MU®U, 2007.-304c.

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

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

7. TEPEYEHb OCHOBHOH W JOMNOJHUTEJIBHOH JIMTEPATYPHI,

HEOBXOJIUMOM JIJIsI OCBOEHUA JUCHUTIJINHBI

Buo Konuwecmeo | 05, cneuen-
No Haumenosanue uzoanusn 3aHA- | IKIEMNAAPOS 6

mus | oubnuomere, HOCnEb,

LT, (3k3./ ye.)
1 2 3 4 5
OcHOBHas JuTepaTypa
1. | Apremos W.JL FORTRAN:ocHOBbI mporpammupoBanus/ | JIK, 36 1
N.JI. ApremoB. — M.:[lnator-MHU®UN.2007.- 304c. 113
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JdonmosiHUTEIbHAS JIUTEPATYpPa
2. | Bacunpuenko B.B. [Iporpammupoanue Windows-mpuiiosxeHuit JIk, 31 1
Ha si3piIke FORTRAN.31emMenTs! ynpaBieHus 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
1p.]. - Mocksa : ACB, 2010. - 336 c.

8. NEPEYEHbD PECYPCOB NHPOPMAILIMOHHO -
TEJEKOMMYHUKAIIMOHHOM CETHU «MHTEPHET» HEOBXOJUMBbIX
AJIs1 OCBOEHUS AUCHUIIJINHBI
1.OnexTponHsIii Katanor 6ubnuoreku bpl'y
http://irbis.brstu.ru/CGl/irbis64r_15/cgiirbis_64.exe?LNG=&C21COM=F&I21DBN=BOOK&P21
DBN=BOOK&S21CNR=&Z721ID=.
2. DnekTponHas oubiamoreka bpl'yY
http://ecat.brstu.ru/catalog .
3. DnexTpoHHO-0MbIMOoTEeYHas cucTeMa «Y HUBepcuTeTckas Oubnuoreka online»
http://biblioclub.ru .
4. DnekTpoHHO-O0nbIMoTeUHas cuctema «M3narenbeTBo «JIaHby
http://e.lanbook.com .
5. Uadopmarmonnas cucrema "EnquHoe okHO JocTyna K 00pa3oBaTeIbHbIM pecypcam”
http://window.edu.ru .
6. Hayunas snexrponnas 6ubnmoreka eLIBRARY.RU http://elibrary.ru .
7. Yuupepcurerckas unpopmarmonnas cuctema POCCHUSA (YUC POCCHUA)
https://uisrussia.msu.ru/ .
8. HanmonanpHast 3iekTponHas oubnmorexa HOb
http://xn--90ax2c.xn--plai/how-to-search /.

9. METOANYECKHUE YKA3AHUA JIsI OBYYAIOIIUXCA 11O OCBOEHHIO
JUCIHHUIIVINHBI

9.1. MeToanyeckue yKa3aHus Il 00y4alOLIUXCSH 110 BbINOJHEHUIO Ja00PaTOPHBIX padoT

JladopaTopHasi pabora Nel

JKBHBaJIeHTHbIE Pe00pPa30BaHN YIEKTPHYECKHX CXeM
[lenb paGoOTHI: O3HAKOMJICHHE C OCHOBaMH NporpaMmupoBanus Ha si3pike FORTRAN Ha npumepe pemienus
MPOCTENIINX DIEKTPOTEXHUYECKUX 3a]ad; MpUoOpeTeHre HaBBIKOB paboThl ¢ kommumiaropom FORTRAN
Microsoft corp. ; n3yuerne cmoco60B BBOIa W BEIBOJIA TAHHBIX.
3ajganue: mepes BBITOJHEHHEM paboThl HEOOXOJMMO O3HAKOMHTHCS ¢ mporpammoi Norton Commander
(NC), u TexcroBbM penakropoMm NC, Bbe3bIBaeMblil Hakatuem F4 (wm  Shift + F4 U1 CO3TaHUS
HoBoro (aiina). Cozgare aitn panaeix ISX.TXT. Co3nats ucxoansiid ¢aitn  LAB.FOR wu naGpatsb
TekcT nporpamMmbl. Coznath oObekTHBIN ¢aitn LAB.OBJ u Bemonnsemsiii ¢aitn LAB.EXE. IMoxy4nTs
koHTponbHbIe pemieHus. Paiiner LAB.OBJ u  LAB.EXE cozparorcs Tpancmsuueil ncxonmHoro daiina
LAB.FOR no xomaane FL. LAB.FOR
Hopsyiok BBHIMONHEHHS: MOMAMO O3HAKOMIICHHUSI C TPOTPAaMMHPOBAaHHEM apu(METHYECKHX BBIPAKCHUH B
paboTe CTaBUTCS IEIBI0 OCBOCHHE ONEPAaTOpPOB BBOJA-BeIBOMA. Jlst pacuéra Nel mcxomHbie JaHHBIC BBECTH
1o onepaTtopy npucBauBanus; s pacuéraNe2 ncxonHsle JaHHBIE BBECTH C KiaBHaTypsl; s pacuéra Ne3
u Ned wuCXOmHBIC JaHHBIC BBECTH C Aucka u3 (aiina ISX.TXT
®dopma OTUETHOCTHU: Pe3yibTaThl ohopMisiioTcss B (popme ortuera. B oruere mo mabopaTopHOi pabote
JOJDKHBL COJEpIKAThCsl CIEAYIOUIME IYHKTHL LeJlb PaldOThl, HCXOAHBIE MaHHBIE, TEKCT MNPOTrPaMMBI,
Pe3ybTaThl pacyueTa.
OcHoBHas nutepatypa @ [1]
JononHuTenbHas aureparypa: [2]
KoHTpoJibHBIE BOOPOCHI /JIsi CaMOIIPOBEPKHU
1. Komanas! koMmuuisitopa
2. OnepaTopsl BBOAA-BhIBO/IA.

JladopaTopHasi pagora Ne2
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Pacuer noTephb MOIIHOCTH B TpaHcopMaTopax
[lenb paOOTHI: O3HAKOMJICHUE C IPOTPaMMHUPOBaHUEM QUZNIECKUX (HOPMYIL.
3ajiaHue: OMpENIeNUTh MOTEPHU aKTUBHOW W PEaKTHBHOW MOIIHOCTH B TpaHC(HOpMATOpax, a TaKkkKe IMOTepH
AKTUBHOW SHEPIruu 3a roj.
[lopsinok  BHIMONHEHWS: cO37aTh (ail HUCXOAHBIX JaHHBIX; pa3paboTaTh TEKCT MPOTPaMMEI,
CKOMITHJUTPOBATE UCTIOJTHSICMBIH (haiiin; BBITOJTHUTH TECTOBBIN pacder.
®dopmMa OTYETHOCTH: PE3yIbTaThl ohopMisiioTcst B (popme oTdeta. B oTdere mo mabopaTopHOi pabote
JOJDKHBL COAEPIKAaThCsl CIEAYIOUIMe IyHKTHL: LeNb Pa0OThl, HCXOAHBIE MOaHHBIC, TEKCT MNPOTPaMMBbI,
pe3ybTaThl pacueTa.
OcHoBHas uteparypa : [1]
JononuurenbHas aureparypa: [2]
KOHTpOJIbHBIE BONPOCHI ISl CAMOIIPOBEPKHU
1. IIpaBuna 3amucu GOpMyIL.
2. OnepaTopsl BBOAA-BbIBO/IA.

JlaGopaTopnas paGora Ne3
Pacuér xapakTepucTHKH MOIIHOCTH CHHXPOHHOI'O reHepaTopa

[{eaph paGoThI: PacuyéT XapaKTEepUCTUKH MOIIHOCTH CHHXPOHHOTO TEHEPATOpa.

3aJlaHue: pacCcYMTaTh XapaKTEPHCTHKY 3JIEKTPOMATHUTHOM MOIMHOCTH CHHXPOHHOTO TeHepatopa P = f () ma
unrepaie & =[0; 3.14 ] c marom 0.314 (wmu & = [0 ; 180 ] c marom 18 ), Bcero 11 Touek . Pesymprar
MPEJCTaBUTh B BUJIC TAaOIHIIBI U TpaduKa.

[opsinoK  BHIMONHEHWS: cO37aTh (a1l  HUCXOAHBIX JaHHBIX; pa3paboTaTh TEKCT IMPOTPaMMEI,
CKOMIIIITNPOBATH UCTIONHAEMBIH (hailll; BHIMIOIHNATH TECTOBBIN pacyer.

®dopma OTYETHOCTH: Pe3yibTaThl ohopMisIoTcst B (popme oTueta. B ordere mo mabopaTopHO pabote
JOJDKHBI COACPIKATBCA CIACAYIOMUE IIYHKTBL: ICJIb pa6OTbI, HNCXOOHBIC MOAaHHBIC, TCKCT IIPOrpaMMbI,
pe3ybTaThl pacyueTa.

OcHoBHas uteparypa : [1]

JononuurenpHas aureparypa: [2]

KOHTpOJIbHBIE BOPOCHI ISl CAMOIIPOBEPKH

1. BBoA-BBIBOJ YIIPaBIsieMbIi UMEHOBAHHBIM CITUCKOM.

2. SIBHas opma 1UKIIA.

JlabopaTopHasi paGora Ne4d

Pacuer cTaTnyeckoi YCTOHYNBOCTH IHEPTrOCHCTEMbI
[lenb paGoTHI: BBIMOJIHUTH aHAJM3 CTATHYECKOW YCTOWYMBOCTH SHEPrOCHCTEMBI IyTeM pacueTa cOOCTBEH-
HBIX 3Ha4eHuil (C.3.) MaTpuIibl KO3()(HUIIMEHTOB CHCTEMbI IMHEAPU30BAHHBIX YPAaBHECHHH.
3ajaHue: HamucaTh OCHOBHYIO NPOrpaMMy, OCYLIECTBIISIOUIYIO BBOJ MaTpUIbl KO3((UIMEHTOB, BHI30B
CTaHJAPTHBIX MOAINPOrpaMM H Me4aTh Pe3ysbTaTOB pacdeTra, pe3yabTaToM pacdera JOJDKHA ObITh Taliuna
COOCTBEHHBIX 3HAYCHUH (BEIIECTBEHHON M MHIMOW 9acTell) M BBIBOJI 00 YCTOHYUBOCTH CUCTEMBI.
IlopsiioK _ BHIMOJIHEHMS: co37aTh (aidl HMCXOOHBIX JaHHBIX; pa3paboTaTb TEKCT MPOrpaMMbl;
CKOMITWJITMPOBAThH HCTIOJTHSEMBIH ()aiiin; BBIMIOIIHUTE TECTOBBIN pacyer.
®dopma OTUETHOCTH: Pe3yibTaThl ohopMisiioTcss B (popme ortuera. B oruere mo mabopaTopHOi paborte
JOJDKHBL COJEPIKAThCsl CIEAYIOUIME IYHKTHL: LeJlb PaldOThl, HCXOJHBIE JaHHBIE, TEKCT MNPOTrPaMMBI,
pe3yabTaThl pacyera.
OcHoBHas nuteparypa @ [1]
JononuuTesnbHas aureparypa: [2]
KoHTpoJibHBIE BOOPOCHI /711 CAaMOIIPOBEPKHU
1. IlonmporpaMMsl 001LIErO BUAA.
2. [lepenayua TaHHBIX Yepe3 CIHUCKH (GOPMATBHBIX U (PAKTHUECKUX TTapaMETPOB.

JladopaTopHas padora Ne5
PacuéTt 3j1eKTpuYecKOoii HArpy3KH JKIWJIbIX TOMOB MHUKPOpAaiioHa

[{eap paGoTel: O3HAKOMIICHHE C METOJIAMH OIPEIEIICHUS PACUETHBIX HATPY30K MUKPOPAHOHOB TOPOa.

3ajaHue: TPEJICTABUTh CIPABOYHUKU YJIENBHBIX HArpy30K KBapTUP W MOIMHOCTeW JTH(TOB B BHUJE

OJHOMEPHBIX MACCUBOB; OINPENEIUTh Harpy3Ky MO OTJAEIbHBIM THUIIAM JOMOB; OMNPENEIUTh Harpy3Ky BCEro

MUKpOpaiioHa; ONpeeIUTh PEAKTUBHYIO U MOJHYIO MOIIIHOCTH.

Ilopsnok  BBIMOAHEHWS: co37aTh Gaiil WCXOAHBIX JAaHHBIX, pa3padoTaTh TEKCT IIPOTPaMMEL;

CKOMITHJUTPOBATE UCTIOTHSICMBIH (haiiil; BRIMTOTHUTH TECTOBBIN pacder.

®dopma OTYETHOCTH: Pe3yibTaThl ohopMisiFoTcst B popme oTueta. B oTdere mo mabopaTopHOW pabote
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JOJDKHBI COACPIKATHCA CIACAYIOIIUC ITYHKTBL: IICJIb pa6OTBI, HUCXOOHBIC MOAaHHBIC, TCKCT IMPOrpaMMBbI,
PE3YJIbTAThI pacucTa.

OcHoBHas nutepatypa @ [1]

JononuurenpHas aureparypa: [2]

KOHTpOJIbHBIE BOMIPOCHI JUTSE CAMOTIPOBEPKH

1. CKaﬂ}IpHI)IC HeﬁCTBHﬂ Haag MaCCHBaMH.

2. BiosxeHHbIE IIUKIIEL.

JlaGopaTopuas paGoTa Ne6

Onpejesnenne yieJbHOI0 CONPOTHBJICHHUS Kades
[lenb pabOTHI: M3y4EeHHE METOJOB CO3JaHNUs IUAIOTOBBIX IPOrpaMM, paboTa ¢ TabIMIaMy JaHHbIX.
3agaHue: co3gath (aia HCXOOHBIX MJAaHHBIX, COAEPXKAIIMH TOJBKO YJENbHBIC CONPOTHBICHHA B
3aBUCHUMOCTH OT CEUEHHsI U HaNpsDKEHUsI Kalelist; pa3padoTaTh NporpaMMmy, KOTopasi OOBSIBISCT U 3alOIHACT
CIPAaBOYHHUKH CEUCHUN M HANpPsDKEHHUH, BBOAUT TAOIUILY YIENBbHBIX COMPOTHBIECHHUN, BBOAUT C KIaBUATYPEI
3HAQUEHUS] PACUYETHOTO HANpSDKEHUS W PACUCTHOIO CEYeHUs KaOensi, BBIMOJHSET MOWUCK YAEIHHOTO
COIIPOTHBIICHUS Kabens B Taliuile, BBIBOAUT HAAEHHOE COIPOTHBICHHE B (Daill M Ha 3KpaH, Imporpamma
JOJDKHA OTIPE/ICNATh YAETbHOE COMPOTUBICHHUE JISl JIIOOOro Yuciia CEYCHWI W HANPSHKEHHH, T.€. BBOJ C
KJIaBUATYPbI JOJI’KCH BBIITOJIHATHECSA MHOT'OKPATHO.
IlopsiioK  BHIMOJNIHEHMs: cO34aTh (ail HMCXOOHBIX JaHHBIX; pa3paboTaTh TEKCT MPOrpaMMbl;
CKOMIIITNPOBATH UCTIONHAEMBIH (hailll; BHIMIOIHATH TECTOBBIN pacyer.
®dopma OTYETHOCTHU: PEe3yibTaThl OhopMISIFOTCS B (opme oTueta. B oruere mo mabopaTopHOi pabote
JOJDKHBL COIEPIKaThCsl CIEOYIOLIME ITyHKTBL: LeJdb pPabdOThl, HCXOAHbBIE NaHHBIE, TEKCT MHPOrPaMMBbI,
Pe3ynbTaThl pacyeTa.
OcHoBHas nuteparypa : [1]
JononHutesnbHas aureparypa: [2]
KOHTpoJIbHBIE BOOPOCHI /1JIs1 CAMOIIPOBEPKHU
1. IlpucBoeHre HaYaTbHBIX 3HAYCHHIA.
2. dopmaTrpoBaHUE NaHHBIX.

9.2. MeToan4eckne yYKa3aHHUs MO BHINOJHEHUIO KOHTPOJIBHOM PadoThI

BeinonHenue KOHTPOIBbHOM paboThl sABiIsIeTCs BaxkHelIel (hopMoii yueOHOI paboThI U Cro-
COOCTBYET 3aKperIeHUI0 M YIIyOJeHWIO 3HAHUM, MOJYYEHHbIX OOYyYarolMMHCS Ha JIEKIUSIX U
NPAaKTUYECKUX 3aHITUSAX, BOCIUTHIBAET HABBIKM CAMOCTOSATENILHOW TBOPUECKOM pabOThHI U BECHHS
MHKEHEPHBIX PaCUETOB.

JlaHHBIE METOJMYECKHE YKa3aHUs NMPHU3BaHbl MOMOYb OOYYArOIIMMCS BBIIOJIHHUTH pacueT
AIIEKTPUYECKOTO pexXrMa dJIeKTpruueckoi cetu. KoHkpeTHble pemieHns o0ydaromuicss TpuHUMAaeT
CaMOCTOSITENIbHO, OCHOBBIBAsICh HA CBOUX 3HAHUAX JUCLUIUINHBI.

B npuiioxeHnn naHsl Bce HEOOXOAMMBIE JIJIS1 BBIIOJIHEHUS PaO0Thl CIIPaBOYHbIE TaHHBIE.

Metoanueckue yka3zaHHs [0 BBITTOJIHEHUIO KOHTPOJIbHOM paboThl MOXKHO HAlTH:

1. AnroputMu3zanus 3aa4d JEKTPOIHEPreTUKHN: MeToinyecKkue yka3aHus K BbIIOJIHEHHUIO
kypcoBoro mpoekta / Coct. A.A. Crapoay6ues. - bparck: bpI'TY, 2002. - 31 ctp.

10. TIEPEYEHb HH®OPMAIIMOHHBIX TEXHOJIOT M, UCTTOJIb3YEMBIX ITPH
OCYHECTBJIEHUU OBPA30OBATEJIBHOI'O ITPOIECCA 1O JUCHUIIJIMHE

- OC Windows 7 Professional

- Microsoft Office 2007 Russian Academic OPEN No Level

- AHTHBHpYCHOE TIporpaMMHoe obecrieuenue Kaspersky Security.
- FORTRAN 95/2003/2008

- [TO "AnTumnaruat"

11. OMUCAHUE MATEPUAJIBHO-TEXHUYECKOM BA3bI, HEOEXOJIUMOMI
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JJIS1 OCYIIECTBJIEHUSA OBPA3OBATEJIBHOI'O ITPOLHECCA 1TO JUCIUIIJIMHE

Buo Haumenosanue Ne I13 , NoJIk
Ilepeuens ocnoenozo o6opyoosanusn
3anamus ayoumopuu
1 2 3 4
JIx JlekumonHas - NoNel-9
ayJIUTOpUs
Jucnneiinpnii | O0opynosatue NoNe 1-18
Kace WntepaktuBHas nocka SMART Board 6801 co

BerpoeHHbiM XGA mpoektopom Unifi 35

JIP (77"/195,6 cm);
16-ITK: CPU 5000/RAM 2Gb/HDD; Monwutop
TFT 19 LG1953S-SF;
IMpunTep: HP LaserJet P3015;
Ckanep: EPSON GT1500

CP Yuraneasii 3a1 Ne3 | O6opynosanue 15 TTK- -

(CP) CPU 5000/RAM 2Gb/HDD

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

KP, Yuraneusiit 3a51 Ne3 | O6opynosanue 15 I1K- -

(CP) CPU 5000/RAM 2Gb/HDD

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

1. Onmucanue poHIA OLIEHOYHBIX CPEICTB (MACIOPT)

I[Ipunoxenne 1
®OHJ OHEHOYHBIX CPEACTB AJIs1 NPOBEJIEHUS
MNPOME/XKYTOYHOU ATTECTAIIUHU OBYUYAIOIIUXCHA IO JTUCHUIIJIIUHE

Ne
KOM-
JaemMenT POC
nerex Pasznen Tema
KOMIICTCHIIMU
107071
OIIK-1 | CocobHOCTH OCY- 1. O6mme ceene- | 1.1. O6ume cBeneHus Bompocs! 1 -4

MIECTBJIATH IIOUCK,

HHA U 3JICMCHTHI
A3bIKA

1.2. DneMeHTHI 3bIKa

Bompocsr 5 - 10

XpaHeHue, o00paboT-

Ky ¥ aHatm3 nadop- 2. Crpykrypa | 2.1. IIpaBuna 3anucu npo- Bompocsr 11 — 18
MpOrpaMMBbl rpamMMBbl

MalvH U3 pa3innd-

HBIX HCTOUHHKOB I ife.pl;li)g;ls;[ypm. [opsmox Bompocsr 19 — 25

0a3 TaHHBIX, IPEJI-
CTaBJISTh €€ B TPe-

3. Cucrema B/B 1

3.1. Cucrema BBOJa/BBIBOIA

Bompocsr 25 — 30

BCTPOEHHBIE 3.2. BctpoeHHble (QyHKIUH
OyemoM Qopmarte ¢ dyHKIHH
HCIIOJIb30BaHUEM
UHGOPMAIUOHHBIX,

KOMIIBIOTEPHBIX U

Bompocst 30 — 34
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CETEBBIX TEXHOJIOTHHA

4. Omneparopsl 1

4.1. Onepatopsl

Bonpocer 35 — 38

[IK-2 | Croco6HOCTH 0Gpa- rpaduueckue 4.2. I'paduueckue pyHxuum Bompocst 39 - 42
GaTeiBaTh pesynpra- | PYHKWN
THI 9KCTICPHMEHTA
2. DK3aMeHAMOHHbIE BONPOCKHI
Ne Kommnerenuuu IK3AMEHALIMOHHBIE BOITPOCHI | Ne u HaumeHOBaHHe
n/n [ geon Onpejenenne pasjena
1 2 3 4 5
1 OIIK- | Cnocobnoctb ocy- | 1. OGmactu mpumeHeHus si3bika mporpammuposa- | 1. OOmme cBenenus u

1

HIECTRIIATH MTOUCK,
XpaHeHue, oopa-
0OTKYy ¥ aHANH3
nHGOPMAITIH U3
Ppa3INYHbIX UCTOY-
HUKOB U 0a3 1aH-
HBIX, TIPE/ICTABIATh
ee B TpedyemMoM
(hopmare ¢ UCIIONb-
30BaHHEM HHPOP-
MAaIMOHHBIX, KOM-
IBIOTCPHBIX U CETEC-
BBIX TEXHOJIOTUH

HUA.

2. I[OCTOI/IHCTBa s3bIKA IMIPOTrpaMMUPOBAHMA.

3. CymiecTByromue CTaHAapTel. Bepcuu s3bIKa
MIPOTrPaMMHPOBAHUSL.

4. Dramnsl pa3paboTku mporpammel. [loHsATHE wHC-
XOIHOTO (haiina, 00BbEKTHOTO (aiiia, UCHIOTHIEMO-
ro Qaiina.

QJICMCHTHI A3bIKa

5. Tlpaeuna 3anucu mporpamm  (HCXOTHOTO (haii-
na). Iopsnok cienoBaHus onepaTopoB B IPOrpam-
Me€. IPaBUJIA 3aIIUCU OJHOU CTPOKHU.

6. OcHOBHBIE KOHCTPYKIMH S3bIKA IIPOrPAMMHUPO-
BaHUs.

7. Kakue CUMBOJIBI MOXHO HCIIOJIB30BATh [PH
3aIMCH UCXOQHOI0 TEKCTa IIPOrPaMM.

8. Twunbl koHcTanT. Tumsl nepeMeHHbIX. [ToHsATHE
CTaHIAPTHON W HECTaHAAPTHOH UIMHBI TEpeMeH-
HOH. CTpYKTYpHBIA TN TaHHBIX

9. Cnocobbl OOBSBIEHUS THIIOB IIEPEMEHHBIX.
MaccuBsl. [IpaBuia 3amucu, Crioco0bl OObSIBICHHUS.

10. Tlopsmok pacrosoKeHUs HIEMEHTOB MACCUBA
B OIIEPALIMOHHOM MaMSITH.

2. CrpykTypa mnporpam-
MBI

11. Craupaprasie ¢pyskipn. OCHOBHbIE TPUTOHO-
MeTpudeckue GpyHKIHUU, 0OpaTHbIE TPUTOHOMETPHU-
dyeckue (DYHKIHH, KOPEHb KBAIPATHBIH, MOIYIb
Jmcna, OnpeielieHne KoHna (aiina

12. Omeparopsl BBO#A-BBIBOAA JAHHBIX. MCIONb-
30BaHUE OIEPaTOpPOB BBOAA-BBIBOAA M MMEHOBAH-
HBIX CITUCKOB TIEPEMEHHBIX.

13. OrxpeiTne
nMeHa (aiioB.

¢aittoB.  3ape3epBHUPOBAHHEIC

14. Paspenurenn ¢opmatoB. BsaumoueiicTBre
orneparopa FORMAT co cnirckoM BBO/Ia-BbIBOJIA

15. Tunbr daiinos. OTkpbiTHE (GAWIOB TPAMO U
MOCIE0BATENBHOrO A0CTyNa. YMom4aHus. TuIsl
3anuceil.

16. Oneparopsl ynpasnenus daiinamu.

17. OcoGennoctd apudmeTHYeCKUX AEHCTBUIA

10 IICJIbIMU YUCJIaMU.

18 OCHOBHEIE JIOTHYECKHE BbIpaXKCHHUA OTHOLIC-
HUA: 6OJ'H>HIC, MCHBIIC, 0OJIbIIIE MU paBHO, MCHb-
11¢ WJIn paBHO, paBHO, HCPABHO.

3. Cucrema B/B U BCTpO-
€HHbIe QYHKIMN
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19. OcHOBHBIE BHIIOHAEMEIE OTIEPATOPEL.

20. TIpeoGpasoBaHue [OaHHBIX K3 BHYTPEHHETO
MpEJCTaBICHUS BO BHeliHee. [loHsTHEe Qopmara.
COOTBETCTBUE THUIIOB MEPEMCHHBIX W CICIU(UKa-
muii  ¢popmatoB. OCOOEHHOCTh CHEHUGUKAIIH
¢dopmara X.

21. Omneparopm Ge3ycinosroro nepexoga GOTO.

22. Bruucnsemsiii onepatop GOTO. Hasnauen-
Hbli onepatop GOTO.

23. ApudmeTnueckuii oneparop YyCIOBHOTO Tie-
pexona IF. OcobeHHOCTE IIepexo/ia 1Mo HyIIIO.

24. Jlormdeckuii OHEpaTop YCIOBHOTO HEPEXO.a
IF. Cioco0s! yckopeHwHst ero paboTH.

25. Bmnounsri oneparop IF. Ilpasuia ucmonbs3oBa-
HUs1 OJIOYHBIX ONEPaTOPOB.

26. Ileppas ¢opma 3anmcu nuKIoB. Dopmyna
omnpenesieHns] KOJIMYeCcTBa NOBTOpeHu nukia. 11o-
pHL[OK BBIITOJITHCHUS TUKJIA.

27. BnoxeHHble DUKIBL [IpaBuia KCIIOIb30BAHMS
uMKinoB. CxeMa NPaBUIbLHBIX M HENPaBHIILHBIX IIE-
PEXOJIOB B IIUKJIAX.

28. Bropas ¢opma 3amucu ukina. Crocobbl yc-
KOpeHHs pabOTHI IIUKJIIOB.

29. Hessuble (OpMBI 3amucd LUKIOB. Ileyarsb
TaOJHUIIBI U3 IBYX CTOJIOIIOB.

30. IIUKJIBI C IOTHYECKUM YCIOBUEM.

4. Omneparopsl U rpadu-
yeckue (PyHKIUH

31. Tllpuceoenve Ha4YaNbHBIX 3HAYEHUM MEPEMEH-
HBIM M MacCHBaM C nomomipio oneparopa DATA.

32. Knaccuhukamuu moamporpamm.

33. Toanporpammel Tuia FUNCTION.

34. Toanporpammsl Tuia SUBROUTINE.

35. TlpaBuio cOOTBETCTBHS (hAKTHUECKHX U (HOp-
MaJIBHBIX TTapaMeTPOB TPH Iepeaue JaHHBIX MeX-
JIy TIOIIpOrpaMMaMH Yepe3 CIIMCOK ITapaMeTpOB.

36. TIpaBmiIO COOTBETCTBUS MEXIY pa3MepamMu
(aktugeckoro u popmManrbHOro MaccuBa. CrocoOsr
orucaHus (OpPMaIBHBIX MACCHBOB B IIOANPOTpaM-
Max.

37. TloamporpaMMsl TUNA ONEPATOP-DYHKIIHS.

38. HcnonszoBanue obumx obnacteid s mepe-
Jlauyl JaHHBIX MEXIy rojanporpammamu. IIpenmy-
IIeCTBA 3TOTO CIIoco0a.

39. JlomosHuUTENbHBIE TOYKM BXOAA B IOANPO-
TPaMMBI.

40. Hasmauenwme oneparopa INCLUDE.

41. Merakomanapl. CraHgapTHas u CBOOOJHAs
(hopma 3anmcu UCXoaHOTO (haiina.

42. Atpubythl. J[MHAMHYECKOE BBHIAEIEHUE TIAMS-
TH 110X MaccuBbl. OCBOOOXKICHNE TAMSITH.
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3. Onucanne Nokasarejed 1 KpUTEPHEB OLICHMBAHUSI KOMIIETEeHIHIT

IlokazaTenu Onenka Kpurtepun

3HaTh OueHKa «OTIMYHOY» BBICTABIAETCS B CIydae, €CIu
OIIK-1): 00yyJaroIuiics rry0oKo U MPOYHO YCBOMJI IIPO-

- crnoco0Obl  UCIIOJIB30BaHUA rpaMMHBII MaTepuall 1 AEMOHCTPHPYET:
KOMITBIOTEPHBIX TEXHOJIOTHI B OTJINYHO - BCECTOPOHHEE 3HaHHEe POrPaMMHOI0 MaTepHaa;
CBOEi mpeaAMETHOH 00acTH; - YMEHHE NPaBHIBHOTO IIPIMEHEHHUSI OCHOBHBIX I10-
(TIK-1): JI0KEHUH MPOTPaMMHOTO MaTepraa,

- METObI 00pabOTKH - BJIaJICET BCEMH HABBIKAMH, OJTYUYCHHBIMH B XOJI€
9KCIIEPUMEHTAIBHBIX JaHHBIX. M3y4YEeHHUs IPOTPaAMMHOTO MaTepuaa.

YMmern OmeHKa «XOpOIII0» BBICTABIISIETCS B CIIydae, €CIN
OIIK-1): 00yJaroIHuiics JEeMOHCTPHPYET:

- TPHUMCHATH KOMIIBIOTCPHYIO Xxopouio -HCJIOCTaTOYHO ITOJIHOC 3HAHUEC IIPOTPaMMHOI'0 Ma-
TEXHUKY B cBoed mpodeccu- Tepuaia;

OHAIBPHOM  JESATEJIbHOCTH, B - IPUMEHEHHE C HECYIIeCTBEHHBIMH OIINOKaMU OC-
paboTe HaJ NpOEKTaMH »BIIeK- HOBHBIX MOJIO)KEHHH NMPOTPaMMHOI0 Marepuasa

TPOSIHEPICTUICCKUX U IJICKTPO- 0
CHKa «YJOBJICTBOPUTCIIBHO» BBICTABJISICTCA B
TCXHUYCCKHUX CUCTEM H OT- 1 YA P ¢

JE/BHBIX HX KOMIOHCHTOB, YAOBJIETBOPUTEJIBLHO cily4ae, eclii 00y4aroluicsl TEeMOHCTPUPYET Yac-
(TIIK-1): ' TUYHOE 3HaHHUE IIPOrpaMMHOI0 MaTepuaja; HeOJHO-

KpaTHO AOITyCKaJl OIIMOKHU B OTBETE
- IPOBOAUTH aHAJIN3 DKCIICPU-

MCHTAJIBHBIX JJAHHBIX.

Baagern
OIIK-1):

- CpEeICTBaMU KOMIIbIOTEPHOHI Or1eHKa «HEYIOBJICTBOPUTEIBHOY BBICTABIIACTCS B
TCXHUKH M CETCBBIX TCXHO- HEYAOBJIETBOPUTEJIBLHO | ciyyae, €CIM YPOBCHb BJIaJICHUS IPOTPAMMHBEIM Ma-
JOTUM B CBOEH IpEeIMETHOU TEepUaJoM He OTBEYaeT TPeOOBAHUIM; BCE BhILICYKa-
obnactu. 3aHHBIC pa3Aeibl HE YCBOCHBI.

(TIK-1):

— HaBBIKaMH 0OPabOTKH 3KC-
MICPUMCHTAIBHBIX JTaHHBIX.

4, MeToauueckue MaTepualibl, OoNpeacJasaiomue nmpoucaiypbl OCHUBAHUN 3Hal—[l/[]7],
yMeHHﬁ, HABBIKOB H ONIbITA JC€ATCIBbHOCTH

Jucuunnuna «KoMnbploTepHbIe TEXHOJIOTHN» HAMpaBieHa Ha 03HAKOMJICHHE C OCHOBHBIMH
METOJIaMH, IPUMEHSIEMBIMHA B KOMITBIOTEPHBIX TEXHOJIOTHSX; HA MOJTYICHHE TEOPETUICCKIX 3HAHUN
U MPAKTUYECKHX HABBIKOB MO KOMIBIOTEPHBIM TEXHOJIOTUAM. M3yueHue auctuminabl «KoMrbro-
TEPHBIC TEXHOJIOTHN» MPEyCMaTPUBAECT:

— JICKIIUH,

— nabopaTopHbIE 3aHATHS,

— KOHTpOJbHas padora,

— DK3aMeH.

B xone ocBoenus pazngena 1 «OOmue cBeNeHUs] W AJIEMEHTHI S3bIKa» CTYAEHTHI JTOJDKHBI
VSICHUTD:

- 9Tarbl pa3paboTKH MPOTPaMMEI;

- CO3JJTaHHE UCTIOHIEMBIX (DaiisioB;

B xone ocBoenus paznena 2 «CTpyKTypa IporpaMMbDy CTYACHTHI JIOJDKHBI YSICHUTD:

- IpaBUJIA 3aMHCH TIPOTPaAMM;

- TIOPSIZIOK CJIEIOBAHUS OTIEPaTOPOB,;

B xone ocBoenus pazmena 3 «Cucrema B/B M BCTPOEHHBIE (YHKIIUU» CTYIEHTHI TOJKHBI
VSICHHTD:

- CHCTEMY BBOJIa-BBIBOJIA,;

- BCTPOCHHbIE (PYHKIINH;

B xone ocBoenus pazgena 4 «Omepatopsl U rpaduueckue (yHKIHH» CTYIACHTHI TOJKHBI
VSICHUTB:

- OCHOBHBIE OIIEpaTOPHI;

- paboty ¢ rpadpuueckuMu QYHKIHSIMHU.

HeoOxomuMo oBNafeTh HaBBIKAMH W YMEHHUSMH TPUMEHEHUS U3YYEHHBIX METONIOB IS
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ONpEETCHUS OCHOBHBIX XapaKTEPUCTUK KOMITBIOTEPHBIX TEXHOJIOTHUH.

B nporiecce n3ydeHust AUCHHUILTUHBI PEKOMEHYETCsl Ha TIEPBOM JTare 0OpaTUTh BHUMAHUE
Ha BOIIPOCHI, CBSI3aHHBIE C IPUMEHEHUEM KOMIIBIOTEPHBIX TEXHOJIOTHUNA B 3JIEKTPOIHEPTETUKE.

[Tpu moAroTOBKE K 3K3aMEHY PEKOMEHyeTcsi 0c000e BHUMAHHUE yJCIUTh BOIIPOCaM HaJIexk-
HOCTH KOMITBIOTEPHBIX TEXHOJIOTH.

B npouecce mpoBeaeHus J1abOpaTOpHBIX pabOT MPOMCXOIUT 3aKpEIUIEHHE 3HAHUH MO OC-
HOBHBIM CBOMCTBaM KOMIIbIOTEPHBIX TEXHOJOTHUM.

CamocrodaTenbHy0 paboTy HEOOX0IMMO HAUWHATH C U3yYSHHS TEOPETUYECKOTO MaTepraa.

B npornecce koHCynbTallMK C IpernojaBaTelieM HEOOXOAUMO BBISICHUTH BCE HEMOHSITHBIC
MOMEHTHI.

Pabora ¢ nuTepaTypoil SIBISETCS BaXXHEHITUM DJJIEMEHTOM B IIOJIYYEHHWU 3HAHHWHA 10
qucuumuinge. [Ipexxae Bcero, HEOOXOAMMO BOCIIOJIB30BATHCSI CIUCKOM PEKOMEHIyEMOM 110 TaHHOU
JUCLHUIIJIMHE JIUTEPATYPHI.

BrimonHeHne KOHTPOJIBHOM pabOoTHI SBIsiETCS BakHewelH GopMoit yueOHOH paboTHI U CIio-
COOCTBYET 3aKpeIyICHUI0 M YIIyOJeHHIO 3HAHUM, MOJTYYEHHBIX OOYYalOIIMMHUCA Ha JIEKIHSIX M
MPaKTUYECKUX 3aHATHUSIX, BOCIIUTHIBAET HABBIKM CAMOCTOSITEILHON TBOPUYECKOM PaOOTHI U BEJICHUS
MHKEHEPHBIX PacUETOB.

[IpeaycMmoTpeHo npoBeeHUE ayIUTOPHBIX 3aHATUM B MHTEPAKTHUBHON (opMme (B BUJIE JICK-
[UU-IUCKYCCUH, JIEKIIUU C Pa300pPOM KOHKPETHBIX CUTYaIMii) B COUYECTAaHUH C BHEAyIUTOPHOI pabo-
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

3amayaMy M3y4eHUs JUCLUIUIMHBI SIBISIOTCS: YCBOEGHHE CTYIEHTAaMH OCHOBHBIX INPUHIIUIIOB
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 AUCHUIUIMHBL cocTaBiisieT 144 yaca, 4 3a4eTHBIX €IHMHUIL

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 pe3ybTaThbl 00y4eHUs! (epeyeHb KOMIeTeHIMii)
[Tponecc n3yueHHs JUCUUIUIMHBI HAllpaBJeH Ha (popMUpOBaHUE CIEAYIOUIeH KOMIIETEHIIH!
OIIK-1 - CrtocoGHOCTb OCYILIECTBIISATH MOUCK, XpaHEeHHe, 00padOTKy U aHaIu3 HHPOpMa-
IIUH U3 Pa3INYHBIX UICTOYHUKOB M 0a3 TaHHBIX, IPEJCTABIATH e B TpeOyeMoM (opmarte ¢
UCIOJIb30BaHUEM HH(OPMAIIMOHHBIX, KOMITBIOTEPHBIX M CETEBBIX TEXHOJIOTUH.

[TK-2 - Cioco6HOCTh 00pabaThIBaTh pe3yIbTaThl IKCIICPUMEHTA.

4. Bux npomexyTO4HO# aTTecTauuu: x3ameH, KP3
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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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[Tporpamma cocTaBiieHa B COOTBETCTBUU C (peiepanbHBIM FOCyJapCTBEHHBIM 00pa30BaTeIbHbIM
CTaHJApTOM BBICIIET0 00pa30BaHus MO HarpasieHHIo noaAroToBku 13.03.02 DnekTposHepreTuka u
AJIEKTPOTEXHUKA (YPOBEHB OakanaBpuata) oT «3» ceHTs10ps 2015 1. Ne955

nJisi Haoopa 2018 roxa u yue6HbM titanoM OI'BOY BO «bpl'Y» nst ounoit popmbr o0yueHus ot
«12» mapta 2018r. Ne130, 3aounoii popmbl 00ydenus ot «12» mapra 2018r. Nel130

IIporpammy cocraBuiI:

Crapoay6OueB A.A., TOLEHT, K.T.H.,kad.Dud

Pabouas mporpamma paccMOTpeHa M YTBEPKICHA Ha 3aceqaHuu Kadeapsl Dud

oT «28» _nekabps 2018 r., mporokos Ne5

3aBenyronmii kageapoit Dud 1O.H. bymnaros
COI'JTACOBAHO:

3aBeNyIONIHH BBITyCKAIOMICH Kadeapoit IO.H. bynaTtos
Jupektop OubImoTeKu T.®. Cotauk

Pabouas nporpamma ogo6pena Mmeroanueckoit komuccueit ®OuA

oT «28»_nekabps 2018 r., mpoTokomn Ne5

[Ipencenarens MeToANMYECKO KOMUCCUU (DaKyIbTETa A.Jl. YibsiHOB
COT'JTACOBAHO:

HavaneHuk

y4e€0HO-METOIMYECKOTO YIIPABIICHUS I'.I1. HexxeBeny

Peructpanmonssiit Ne
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