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BBenenue.

KypcoBas pabota siBiisieTcs BAXXHBIM 3TalioM B IUIaHE (OPMUPOBAHMSI CIICIIUATUCTA B
YaCTU MPOEKTUPOBAHUS IPOTPAMMHOIO O00ECHEUEeHUS AJIsi MUKPOIIPOIIECCOPHBIX YCTPONCTB
yrpabiieHus. OHa OpraHUYEeCKH CBsS3aHa C MPEAbIAYIIUMHU JucuuIuimHaMu "'COBpEMEHHBIE
npoOieMbl aBToMaTu3auu U yrpasieHus", "[IpoekTupoBaHre MaHUITYISIUOHHBIX CHCTEM
poOOT" U KypCOBBBIMHM pabOTaMM MO JAHHBIM JUCUUIUIMHAM, a TaKXXE€ C APYTHMMHU JTUCLU-
IJIMHAMU 110 HampaBlieHHio "MexaTpoHuka u poboToTexHuka". BeloiHeHne KypcoBoil pa-
00ThI MO AUCHUIUIMHE "MUKpPONpPOLECCOPHBIE YCTPOMCTBA YNPABICHUS U UX MPOTPAMMHOE
obecnieueHue" TpedyeT OCHOBATENIbHBIX 3HAHUHM B 00JaCTH MaT€MATHKHU, IPOTPAMMUPOBAHUS
OBM, (yHKIMOHUPOBAHUS MUKPOBBIUMCITUTEICH.

1. llenp u 3amaun KypcoBO# pabOTHI.

[enbro KypcoBOit pabOTHI SIBJISIETCS] OBJIAJICHUE CTYICHTAMU OCHOBHBIMH HaBBIKAMH B MO-
JIEeMPOBAaHUH PAOOTHl TEXHUIECKHUX Y3JIOB, IPUMEHSEMBIX B POOOTOTEXHHUYECKUX CHCTEMAX
U OCBOEHHUU CIIOCOOOB YyMPaBIECHUSI ITUMHU y3JIaMH.

B nporiecce BeImoHEHUST KypCcOBOM pabOTHI CTYACHT pelraeT KOMIUIEKC 3a7a4 MPUKIaIHO-
r0 XapakTepa ¥ B3aMMOCBS3aHHBIX C HUMH CHOCOOOB MPOTPAMMHOTO UX PEIICHHUS: COCTaB-
JSIeT MATEMATUYECKYI0 MOJIETTh TEXHIHYECKOTO OJIOKa, pactpeeisieT PYHKIUN MPOTPaMMHBIX
0JIOKOB, BBIOMpPAET CIIOCOOBI UCTIOIB30BAHMS MACCHBOB JIaHHBIX B KauecTBe OydepupoBaHus
oTieparnuii ¥ YCKOPEHUS BBIITOIHEHUS MPOTPAMMBI B IIEJIOM, BBIOMPAET CITOCOO 0TOOpaKeHUS
TeKyIIeld HHPOPMAIIUU U PE3yIbTATOB MOJICTHPOBAHHUS.

2. OcHoBHBIEC TpeOOBaHUS K KypCcOBO# pabore.

2.1. Temoii KypcoBoii pabOTHI MOXKET OBITH MOJICTIUPOBAHUE ITU(POBOTO AIEMEHTA WIH Y3-
Jla MAKPOTIPOIIECCOPHOTO YCTPOHCTBA YIPABICHHS, aHAJIOTOBOTO Yy3I1a, COACPIKAIIETO J1aT-
YUK UHPOPMAIIMH JIJIs1 aJJaITUBHON CHUCTEMBI YIIpaBiIeHUusl poob0oTa, METOI0B 00pabOTKH
N300paKeHUH B CHCTEMaxX TEXHHYECKOTO 3PEHUSI pOOOTOB, ONTUMH3AIIHS U MCIIOIH30BAHNE
pecypcoB nepcoHasibHON OBM 1ytst periennst 3a1a4 ynpaBiaeHUs ¥ OpraHU3alliy IPOIECCOB
B peaJlbHOM MaclITabe BpeMEHHU.

2.2. icxomHbIe TaHHBIE ISl KyPCOBOUM paObOTHI BHIAIOTCSA M KOPPEKTUPYIOTCS MIPEToiaBa-
TEJIEM.

2.3. 3ajanue Ha KypcoBYI0 paboTy MpearnoiaraeT perieHre 3a/laqd UCCIIEe0BATENbCKOrO,
MPUKIATHOTO WK YIIPABIEHYECKOTO XapaKkTepa.

B paGote tpebyeTcs:

1) BeIOpaTh CIOCOO pellieHrsT MOCTABIEHHOW 3a/ladyd MPOTPaMMHBIMU CPEJICTBAMU;

2) pacnpenenutsh GyHKIMOHAIBHOE HA3HAYCHHUE MTPOTPAMMHBIX OJIOKOB;

3) mpoBecTH aHAJIU3 OTPaHUYCHUN (PYHKIIMOHUPOBAHMS Y371a M CIIOCOOOB MX MTPOTPaMMHOM
peanu3auy 0e3 BIMSHHS Ha TPOIECCHl WHTETPUPOBAHUS IPHU MOJISTUPOBAHNUH;

4) mpoBeCTH aHATN3 JIOTUYECKON CTPYKTYPBI MPOTPAMMBI C IIETbIO BBISBICHUS TTOBTOPSI-
IOMIMXCS TIPOIIEYP ¥ COKPAIEHHSI TPOTPaMMHOTO KO/a;

5) BBIIBUTH OTPAaHWYCHNS, HAKJIAJIHIBAEMBIC HA MPOTPAMMHBIA TPOIYKT UCIIOIB3YEMBIMU



CHUCTEMOM MPOrpaMMHUPOBAHUS U TEXHUUECKUMHU CPEJICTBAMU;

6) IPOBECTHU UCCIEIOBAHUS C TOMOILBIO MPOrPAMMHON MOJEIU IPU PA3TIUYHBIX BXOIHBIX
rapaMmeTpax;

7) onpenenuTh HEOOXOAUMBbIE BXOHbIE TapaMETPHI;

8) maTh CBOAKY pe3yibTaTOB PabOTHI MPOrPAMMHOIO MPOIYKTA.

[Ipumeuanue: mpoiiecc pa3pabOTKH MPOTPAMMHOTO MPOAYKTA - UTepallMOHHBIN. [loaToMy
Py HEOOXOAUMOCTH CIIEYET YTOUHATH U COTNIACOBBIBATH BOSHUKAIOIIUE BOIPOCHI U Orpa-
HUYEHUS C IPENOAABATENEM U BO3BPALIATHCS K IOBTOPHOMY MPOTPAMMHUPOBAHUIO OTAEIb-
HBIX IIPOLIEAYD.

2.4. O6beM KypcoBOil pabOTHI onpenenseTcs s NosICHUTENbHOU 3anucku 20-25 cTp. py-
KonucHoro Tekcta gopmarta 11. Hanuune rpaduueckoit yactu onpesensercs mno HeooXoau-
MOCTH IIPETNOIABATEIIEM.

2.5 BrlinonHeHUE KypcoBOM pabOTHI MO TUCIUIUIMHE ""MUKpPOIIPOILIECCOPHBIE YCTPOMCTBA
yOpaBIIEHUS U UX MPOrpaMMHOE o0ecriedeHre" OCyIIeCTBIAETCS B TEUEHHE YKa3aHHOIO ce-
MECTpa B COOTBETCTBHH C TpadUKOM, YTBEPIKICHHBIM JJIsl KaXKIO0TO CTyACHTa IperogaBaTe-
neM. [1pu BeimomHeHUH pabOTHl HEOOXOAMMO MOIB30BATHCS CHEIUATBLHON JIUTEPATyPOH,
CIIpaBOYHUKAMH, HOpMaTUBHOU JokymeHTanue, Harpumep I'OCTamu, OCTamu u 1. . K
3aIaHUIO IOIXOJUTh TBOPUYECKH, AaHAIIM3UPYSI PA3JIUYHBIE BAPUAHTHI IPOIPAMMHON peau3a-
LIMU BBIIAHHOTO 3a7aHus. /{711 BBIONIHEHUS KypcOBOM pabOThl 00s3aTeIbHO MPUMEHEHNE
nepcoHaibHOM DBM 11 peleHns HeciieJ0BaTENbCKUX, MOACIIBHBIX U YIIPABICHYECKHX 3a-
Jlady, TaK KaK TEXHUYECKHE Y3JIbl IepCOHANBHON DBM B 10CTATOYHOW CTENEHU MOXO0XKH Ha
Y371l MUKPOMIPOLIECCOPHBIX YCTPOUCTB YIPABICHUS, IPUMEHSIEMBIX B POOOTOTEXHHUUECKHUX
CHUCTEMAX.

2.6. 3ammTa KypcoBoii pabOThI TPOU3BOIUTCS B YCTaHOBJICHHBIE Kadeapoil cpoku. Jlo
3aIUTHI JJOJKHBI OBITH TIOJTHOCTHIO OKOHYEHBI PAaOOTHI HAJ| BHITIOJIHEHUEM 3a/1aHus1, 0popM-
JIeHa TOSICHUTEIbHAS 3aIIUCKa K KypCOBOM paboTe, MOTyUYeHBI PE3yIbTaThl (PYHKIIHOHUPO-
BaHUA MIPOTrPAMMHOI0 MPOIYKTA U 3apUKCUPOBaHbI B BUJE NpuioxeHui. [loscHurensHas
3alUCKa TMOANMCHIBAETCS CTYJACHTOM U PYKOBOISIIMM MPETIOAABATEIEM.

3. Meroandeckre yKa3aHus MO BBIMOIHEHUIO KypCOBOM PabOThI MO auciuriuHe "Mukpo-
MPOLIECCOPHBIE YCTPOMCTBA YIPABICHUS U UX IpOrpaMMHOE o0ecrieueHue" .

3.1. Ilnan mocTpoeHus U CoepKaHUE Pa3/IEIOB MOACHUTEIBHON 3alMCKU K KypCOBOH pa-
00Te ABJISAIOTCSA CIETYIOUINMU:

- TUTYJIbHBIH JIUCT;

- 3a/1aHUE Ha KypCOBYIO paboTy;

- COAEp)KAHUE;

- TEKCTOBAs 4acTh;

- CIIMCOK MCIOJIb30BAaHHOM JINTEPATYPBHI;

- IPUJIOKECHUSL.

3.2. Ilpu HanucaHUU NOAPA3AETIOB MOSICHUTEIBHOM 3aMKUCKU 111 KYypCOBOI pabOThI HEOO-
XOJIUMO YYMUTBIBATh CIEIYIOIINE PEKOMEHIaTEIbHbIE YKA3aHMUS:
- B o0mux cBegeHusx o [10 skenaTenbHO OTpa3uTh I Kakux Ienei co3gano [10; B ka-



KOW mporpaMMHON cpene (yHKIMOHUPYET OHO; YTO HEOOXOIUMO CIIenaTh MPU CMEHE
MPOU3BOUTENS MPOTPAMMHOM Cpelibl WK €€ BEPCUU; OTPa3UTh BO3MOXKHOCTH IEPEHOCHU-
MOCTH W TpaHcnopTtabenbHoctu [10.

- o (pyHKIIMOHATHHBIM HA3HAYEHUEM CIIEIyeT MOHUMATh OMUCAHUE MATEeMATUYECKUX, JIO-
TUYECKUX, IEPEKOIMPOBOYHBIX, YIPABISIIOMINX U IPYTUX onepauuid, mpouzBoaumsix 110 c
Y4E€TOM BO3MOKHBIX OTPaHUYECHUIA.

- onucaHue Joruyeckoit ctpyktypsl [10 HeoOXoaumo Jisi OTpa)KeHHs pa3IMnYHbIX BETBEH
u nociienioBarenbHocTel AeiictBuid [10 111 1OCTUXEHUS BBINOTHEHUS TOCTABIEHHOTO 3a-
JAHUS.

- OoyHO-anropuT™MUYecKoe npeactaBienue 110 HE0OXOAMMO BBIMOIHATH C YYETOM 00-
HIEOPUHATHIX CUMBOJMYECKUX 0003HAUEHHI; OHO HEOOXOAMMO ISl JOTIOJHEHUS ONUCAHUS
NpeABIYIIero MyHKTa W yKpymHeHHOU pacmindpoBku ¢ynkmmii [10.

- peanu3alys 3aJaHusl He OTPAaHUYMBACT HCIIOJIb30BAHUE PAa3IMYHBIX S3bIKOB IPOTPAMMHU-
pOBaHMsI, MPUMEHSAEMBIX IEPCOHANBHBIX KOMITBIOTEPOB M JOTOIHUTENbHBIX TEXHUYECKUX
y3JI0B U IPOTPaAaMMHBIX CPEJICTB; HO BBIOOP MEPEUUCIECHHBIX 3JIEMEHTOB JOJIKEH OBITh 000C-
HOBaHHBIM U COOTBETCTBYIOIIMM 33/IaHUIO; B 3TOM CBS3H TPeOyeTCsl ONMUcaTh MUHUMAIBHO
HeoOxoIMMBIN Habop cpenct it pyHkuuonupoBanus [10, Bo3MOXKHBIE armapaTHO-
pOrpaMMHBIE OCOOEHHOCTH U OTpaHUYECHHUS.

- BbI30B U 3arpy3ka [1O MoryT ObITh Pa3NMUHBIMU NIPU HUCTIOIB30BAHUHU OTIMYAIOIINXCS
OTEpPAllMOHHBIX CHUCTEM M alllapaTHBIX CPEACTB IMEPCOHAIBLHOTO KOMIIBIOTEPA; B 3TOM CBSI-
31 HEO0OXO0JMMO YKa3aTh BO3MOXKHbIE OCOOCHHOCTH (YHKIIMOHUPOBAHUS U U3MEHSEMbIE Ta-
pameTpsl, BIusomue Ha padborocnocooHocTh [10 B pa3ianyHbIX BapuaHTax ONepalioOHHO-
arnmapaTypHbIX COYETaHUMU.

- ONIMCaHNE BXOJHBIX JAHHBIX 3a4acTyI0 OIpeAeNsieT HOPMalbHOE (PYHKIIMOHUPOBAHHE
[1O; mo sroit mpuunHe TpeOyeTcs OMUCHIBAThH THI, (OpPMAT, TUAMIO30H U HA3HAUEHUE HC-
MOJIb3YEMbIX BXOJIHBIX BEJIMYMH; BBIXOIHBIE JAHHBIE IOJDKHBI ObITh TAK)KE OTIMCAHBI JIJIS
OJIHO3HAYHOTO BOCIPUATHS pe3yiabTaToB padoTsl [10.

- 3aKJTI0YEHHE JJOJKHO OTPaXkaTh JOCTOMHCTBA U HEAOCTATKU PAOOTHI, B HEM YKa3bIBAIOTCS
HaIPaBJICHUS COBEPIICHCTBOBAaHUS paboThl, oreHuBaeTcs 3ppextuBHOCTh 110 1715 BeIMON-
HEHUS IOCTABJIEHHOTO 3a/1aHUS.

[Tpu ucnonp3oBanuu B [10 3HAUUTETHEHOTO KOJMYECTBA OTACIBHBIX MPOLEAYP U GYHKITUI
JIOITYCKAETCS TPYNITUPOBAHUE UX 110 CMBICJIOBOMY M (PYHKIIMOHATLHOMY Ha3HAYEHHIO C I1€-
JIBIO TOCTEAYIOMIET0 OOBEIMHEHHOTO ONTMCAHU C paHEe YKa3aHHBIMU TPEOOBAHUAMHU U pe-
KOMEHAAIMUSAMU, paCIPOCTPAHIEMbIMU HA 3TU FPYIIBI (PYHKIIHA.

3.3. TekcToBas 4acTb COCTOUT U3 CIEAYIOLIUX PA3JEIOB U NOIPa3/ENIOB:

BBenenue.

Onucanue nporpamMmmuoro ooecrnedenus (110).

1) [TocTaHoBKa 33724 ¥ aHAJIN3 BO3MOYKHBIX BAPUAHTOB €€ MPOTPAMMHOMN peaIn3alliu.
2) O6uwme ceenenus o I10.

3) ®ynkunonaneHoe Ha3Hauenue [10.

4) Onucanue gorudeckou cTpykrypsi [10.

5) brouno-anroputmuyeckoe npeactasienue 110.

6) Ucnonb3yeMble CUCTEMbI MPOTPAMMHPOBAHUS M TEXHUYECKHUE CPENICTBA.

7) Bei3oB u 3arpy3ka I10.



8) Bxonnbie u BeixoHbie qanHbie [10.
3aKIroueHue.

4. Kpatkwuii npumep onucanus ajst GQyHKIUH.

4.1. O0ue cBeaeHus.

[Moanporpamma-pyakiuss EUNOR Beruncisier €BKJIMIOBY HOPMY BEIIECTBEHHOTO N-
BekTopa. CocTapieHa Ha cTanfapre sizbika DopTpaH, SBISIETCS MOJTHOCTHIO CAMOIOKYMEH-
TUPOBAHHOM M COOTBETCTBYET JIUCLHUILIMHE IPOrPaMMUPOBAHUS, PACCMOTPUBAEMOM IS
kommwisitopa Poptpan-77.

JI71st “ICnoIb30BaHuUsl JAHHOTO TPOrPaMMHOTIO CPEACTBA HEOOXOAMMO HAJUYUE HA COOTBET-
cTBytomei 9BM cucrtemsl porpaMMUpOBaHus, 00eCieUnBarolel IPUMEHEHUE CTaH1apTa
s3pika optpan. Ha 9BM BOCM-6 noanporpamma-dynkims EUNOR TpanciaupoBanach ¢
nocienyrile ycnemHo padoroit Ha Tpancaaropax ®OPTPAH-/yona, ©OPTPAH-I'JIP
u FOREX. 111 ee npuMeHeHus Ha Ipyrux tunax IBM ¢ MoaHBIM COXpaHEHUEM €€ CBOMCTB
U XApaKTEPUCTHUK JOCTATOYHO U3MEHUTDH 3HAUCHUS JBYX MAIIMHHO-3aBHCHUMBIX KOHCTAHT.

4.2. ®yHKIHOHAIBHOE HA3HAYECHUE.

[Monmporpamma-dynkiwss EUNOR BeuncisieT €BKJIMIOBY HOPMY BEIIECTBEHHOTO BEKTO-
pa X pasmepHoctu N:

xi=sqrt (x1+x2+x3+....... +xn)

Boluncrienre eBKIMI0BOM HOPMBI BEIIECTBEHHOTO BEKTOpa OOECHeurBaeTCsl BO BCEX
ClIyyasix, KOrjia 3Ta HopMma npeicTaBiuMa Ha JaHHOW MaimuHe. [Ipyu 37TOM MOJTHOCTBIO HCKITIO-
YEeHbI BO3MOKHOCTHU NEPETIONHEHUS apU(PMETHUECKOTO YCTPOUCTBA WIIK 00pa30BaHUS Ma-
IIMHHOTO HYJIA, a TAaK)Ke 00eCrieurBaeTCss COOOIIEHUS 00 OMMOKaX BO BCEX KPUTHUYECKUX
CUTYyalusiX, CBI3aHHBIX CO BXOJIHBIMU JaHHBIMHU.

Jliist obecrieueHust TaKUX CBOWCTB MOANPOTPaMMbI-(QDYHKIIMA TPUMEHEH CIEIUATbHBIN all-
TOPUTM, pacCMOTpeHHBbIN B 1.4.3. He-mocpencrBeHHas peannszanus Ha sa3bike PopTpaH yka-
3aHHOM BbIIIE (DOPMYIIBI IPUBEAET K TOMY, YTO YTO €BKIUAOBA HOpMA OYyJI€T BBIUUCIISATHCS HE
IJII BCEX MpPEICTaBUMBIX HA JaHHOW MalrHe BeKTopoB. Hanpumep, Ha 9BM BOCM-6 nis
BEKTOPa, KOMIIOHEHTHI KOTOPOT0 MEHbIIIE 2e-32, pe3ynbTaToM OyAeT HYJIb, T.€. OyJIeT UMETh
MecCTO 00pa3oBaHKe MAIIMHHOIO HYJA. JlJi1 BEKTOpa , y KOTOPOIo XOTs Obl 0JIHa KOMIIOHEHTA
Oyznet He MeHble 2e+32, mpou30oHAeT nepenoaHeHne apupmMeTndeckoro ycrporcrsa. Ta-
KM 00pa3oM, HEMOCpPENCTBEHHAs peanu3anusi GopMyIIbl BHIYUCICHUS €BKIUIOBOW HOPMBI
BEIIIECTBEHHOT'O BEKTOpA HE YUUTHIBACT crieiupuku apupmMerndeckux onepanuit Ha 9BM u
HE BCerjia M03BOJISIET MOJIYYUTh BEPHBIM Pe3yJbTaT TaM, I7I€ 3TOT Pe3yJIbTaT CYLIECTBYET
U1 janHon DBM.

[Moamporpamma-dpyakmuss EUNOR cBoOogHA OT MepeYrCICHHBIX HEAOCTATKOB.

4.3. Onucanue JJOTUYECKON CTPYKTYPBHI.

Anroputm, peann3oBaHHbIi B noanporpamme-dyakinn EUNOR, ocHoBaH Ha macmitabu-
POBaHUU KaXK/10M KOMIIOHEHTBl BEKTOpPa OTHOCUTEIBHO HAMOOJIBIIEH MO MOIYJIIO KOMIIO-
HEHTBI 3TOr'0 BEKTOpA.

B noamporpamme-¢ynkimun EUNOR ucnonb3yrorces 1Be MalliHHO-3aBHCUMBbIE KOHCTaH-
Thl: SYS053 (MakcuManbHOE MOJIOKUTENBHOE YHCIIO0, MPEACTABUMOE HA JaHHOW MaIIWHE) U

SYS073 (kBaapaTHBIE KOpPEHb M3 MHUHHUMAJIBHOTO MOJOXKUTEIbHOTO yncia XMIN, npen-
ctaBuMOTro Ha maHHO# MammHe). J{ns BOCM-6: SYS053 =2e¢+63 = 9.223372036846¢18;



XMIN = 2¢e-65;
SYS073 =2e-32 =1.646361269956¢-10.

Jlornueckas ctpykrypa moanporpaMmbl-pyHkimun EUNOR MoxkeT ObITh ommcana cie-
JYIOIIMM 00pa3oMm.

[Tocne nanIManu3anuy pabounx (JIOKaJbHbIX) IEPEMEHHBIX MPOBEPSETCS MPAaBUIBLHOCTD
3amanus pasMepHocty N Bektopa X. Ecnu 3HaueHne N MEHbIIEe Wiu PaBHO HYJIO, TO TPO-
ucxonut obpamenue k moamporpamme UTERI1, ocymecTistomnieii Bpijady Ha revaTh qua-
THOCTHYECKHX COOOIICHHH co 3HaueHHeM napameTpa ook IERR, paBabIM 65, mocne de-
ro EUNOR Bo3Bpamiaer yrpaBieHue B BbI3BaBIIYIO €€ (oa)nporpaMmy. B mpoTuBHOM
ciaydae EUNOR npogoimkaeT padboty BeiuncienneM AMAX - MakCUMaJIbHOM TIO MOJTYJTIO
KOMIIOHEHTHI BekTopa X. Ecim okaxercs, 4to BeKTop X - HyJieBo, T.e. AMAX paBHa Hy-
JI10, TO 3HaYEHUE €BKIUA0BON HOPMBI [TOJIaraeTcsl paBHBIM HYJIIO, M MOANpOrpaMMa-QyHKIUs
EUNOR mnpekpaiiaet cBoro pabdoTy.

Ecnu Bextop X COIEpKUT HEHYJIEBbIE KOMIIOHEHTBI, TO IPOWU3BOAMTCS BBIYMCICHHE CyM-
MBI KBaJIpaTOB KOMIIOHEHT BEKTOpa X, MacCIITAOMPOBAHHBIX OTHOCUTEIbHO HAaUOOJbIIEH 11O
MO Tysit0 KOMIOHEHTHl AMAX. Ilpy BBIYMCIECHHM 3TOM CYMMBI MPUMEHSIIOTCS CIIENAATb-
HBIE€ MEPBI TPEAOCTOPOKHOCTH, MO3BOJISIOIINE UCKIIFOYUTD U3 BBIYUCIICHUN T€ KOMIIOHEHTBI
BeKTOpa X, KOTOpPbIE MOTYT IPUBECTU K AHTUNEPETIOTHEHUIO (00pa30BaHUIO MAILIMHHOIO
HYJIA) IpU MaclITaOUPOBaHUM U MTPH BO3BEACHUM B KBAJpaT MacIITaOMPOBAHHON KOMIIO-
HEHTHI. B COOTBETCTBYIOIIMX MPOBEPKAX HMCIIOJIB3YETCS MAIIMHHO-3aBHCHMAasl KOHCTAHTA.
3aTteM MpoBepseTcs, MOXKET JIM €BKJIM0BAa HOPMa IaHHOTO BeKTopa X ObITh IpeJcTaBiIeHa
Ha paccMaTpUBAaEMOM KJIACCe MAILMH, T.€. MOYKET JIM BBIUMCIEHHAss HOPMa IOMECTUTHCS B
pa3psAIHON CETKE MAIIWHBI WIH, IPYTUMH CIIOBAMH, HE MTPOU30MAET JIN NMEPENOJTHEHHE
apudmernueckoro ycrpoiictBa. Eciu eBkinioBa HopMa He MpefcTaBuMa Ha JaHHOW Ma-
HmIMHe, To npousoiaet oopamenue k noanporpamme UTERI, ocymiectBisitonieii Bbinady
Ha TeYaTh JMAarHOCTUYECKUX COOOIIeHuH, co 3HaueHuem napamerpa IERR, paBHbiM 66,
nocie yero EUNOR Bo3BpatiaeT ynpasieHre B BbI3BaBIIylo ee (moja)nporpammy. B mpo-
THBHOM CJTy4ae BBIUYNCIECHNE €BKIMIOBOM HOPMBI 33JIaHHOIO BEKTOPA 3aBEPLIAETCS U MOJI-
nporpamma-dyskiuss EUNOR npekpariaet cBoro paboTy.

Nwmeetcs Bepcust paccMaTpuBaeMoOn MOANPOrpaMMbl-(DyHKINHU, BRIUUCIISIONIAs €BKIUI0BY
HOPMY BEILLIECTBEHHOI'0 BEKTOPA, 3aJaHHOT0 B MAILLIMHE C YIBOEHHON TOYHOCTBIO.

IToamporpamma Beiaun quarHoctudeckux coodmenuit UTER 1 uMeet BcrioMoraTeabHbIN
XapakTep U OCYUIECTBISIET MPOCTYIO pacleyaTKy COOOLIEHUHN B 3aBUCUMOCTH OT 3HAYEHUS
napametpa ommnoku [ERR.

Kax BugHO 13 MpuBEACHHOMN BBIIIE JOTHYECKONU CTPYKTYPhI OAIIPOrpaMMa-(QyHKIHs
EUNOR o6ecnieunBaeT BEIYHCICHUE €BKIUI0BON HOPMBI BEIIECTBEHHOTO BEKTOpPA BO BCEX
ClIy4asix, KOrJla OHa MpeAcTaBuMa Ha JaHHOW MalinHe 0e3 BO3HUKHOBEHUS MEePENoIHEHUN U
00pa3oBaHUl MAaIIMHHOTO HYJIS U BbIJA4y JUArHOCTUYECKUX COOOIICHUI, KOT/1a BHIYUCIIE-
HHE€ HOPMBbI HEBO3MOXKHO. DTO 0Ka3aJIOCh BO3MOKHBIM 3a CUET YCIIOKHEHUSI alroOpUTMa, OC-
HOBAHHOI'O Ha MPSIMOM CITOCO0€ BBIYMCIICHUSI HOPMbI, I HEKOTOPOU MOTEPU CKOPOCTH BBI-
YHCIICHUM.

MoryT npeasioxKeHsl U Ipyrue crnocoObl BEIYUCICHNS €BKIWI0BOM HOpMbl. Hanmpumep, xa-
paktepuctuku EUNOR MoryT ObITH yJIy4IIIeHBI 10 TOYHOCTH TI0 KpaitHeit mepe 3 crocoba-
MU: TPUMEHEHHEM aJTOpUTMa MONapHOT0 CYMMHUPOBAHUS; 32 CYET MACIITAOUPOBAHUS KOM-



MOHEHT BEKTOpa U MOCIEAYIOUIEr0 CyMMUPOBAHUS B PEXKUME YABOCHHOM TOYHOCTH; 32 CUET
MOBBIIICHUS TOY-

HOCTH IPH MACIITAOMPOBAHUU MTPU TTOMOILH JECJICHUS HA COOTBETCTBYIOIIYIO CTETIEHb JIBOM-
KH.

4.4. Ucnionp3yeMble CUCTEMBI IPOIrPAMMUPOBAHUS U TEXHUYECKUE CPEICTBA.

B nannom cnydae nognporpamma-gyakinus EUNOR npencrasnena B Bepcun 9BM
B3CM-6. ITlpenmnonaraercs HaJiuuvMe CTaHAAPTHOW (DOPTpaHHOM Cpefbl, T.€. pelakTopa
TekcTa, komnuisitopa ®OPTPAH-77, onTumMu3atopoB Koja, KOMIOHOBIINKA U OMOJIHOTEKA-
ps, @ TAaKXKE CBSI3aHHBIX C 3TUM MPOTPAMMHBIX U TEXHUUECKUX CPEJICTB MOAACPKKH TUCKO-
BBIX U JICHTOYHBIX Hakonutesen. /s ncnonp3zoBanuss EUNOR Ha Apyrux TuUmax MailuH C
COXpPaHEHHUEM €€ CBOMCTB M XapaKTEPUCTUK JOCTATOYHO MPUCBOUTH COOTBETCTBYIOIINE 3HA-
YyeHUs MalTMHHO-3aBUCUMBIM KoHcTaHTaM SYS053 m SYS073. Tem cameim, EUNOR o06ina-
JAeT CBOMCTBOM MEPEHOCUMOCTH WM TPAHCHOPTAOETbHOCTH.

4.5. BbI130B 1 3arpyska.

Bri3oB nmoanporpammbi-¢pyakiinn EUNOR ocyiiecTBisieTcst mpu NOMOIIH ONPeIeICHHOTO
B s3pike DOPTPAH anmapara gocryna k BHemHEM (QyHKIHAM. 3arpy3ka EUNOR u Bkit0-
YEHUE €€ BBIUMCIUTEIbHBIN IPOLIECC OCYIIECTBIISIETCS IPU MOMOIIM IITATHBIX CPEICTB CU-
CTEMBI IPOrPaMMUPOBaHUs, 00ECIIeUnBAIOIIEH UCII0JIb30BaHUE cTaHaapTa sizbika @OPT-
PAH na nagHOM THIIE ManivH.

4.6. BxoaHble ¥ BRIXOIHEIE JTaHHBIE.

[TepBerit onrckiBatoiuii oneparop noanporpammel-pyaknnn EUNOR umeer Bun:

REAL FUNCTION EUNOR (X,N,IERR)

[TapameTpst EUNOR uMeroT cineayromuii CMbICI:

X- BEUIECTBEHHBIN OJJTHOMEPHBIM MAaCCHUB JUIMHBI HE MEHbIIE N, B KOTOPOM Ha BXOJE 3a]1a-
€TCSl UCXOJIHBIN BEKTOP;

N- nenas nepeMeHHas WJIM KOHCTAHTA, 3a/aloliasi Ha BXOJE UYHUCIOKOMIIOHEHT BEKTOpPA;

IERR- nienas mepeMenHasi, ciy:xaiias ajis cooO1ieHns 06 ommokax, oOHapyKEeHHBIX B
nporiecce padoTsl moanporpammel-Pynkiuu. Ha Beixone snauenusimu [IERR moryT ObITS:

IERR=0, eciiu eBKJIN10Ba HOpMa BEKTOPA BHIUKCIICHA;

IERR=65, ecnu 3HaueHre N meHble uiu paBHo 0;

IERR=66, ecnu eBKJINI0Ba HOPMA 33JIaHHOT'O BEKTOpA HE MOXKET ObITh MPEACTaBICHA Ha
JTaHHOM MaIlluHE.

5. [Ipumep opopmiteHUs TUCTUHTA CAMOJOKYMEHTHUPOBAHHON (DYHKITHH.

REAL FUNCTION EUNOR(X,N,IERR)
INTEGER IERR,N

REAL X

DIMENSION X(N)

C Hasznauenue ¢pyukmun EUNOR : Beruncienne eBKIUA0BOM HOPMBI BEIIECTBEHHOTO BEK-
TOpA.

C Maremarnueckoe onucanue: | X,=(cymma ot 1 mo N X(I)**2)**(1/2).



C HOIIHpOT paMMa-(I)YHKI_[I/ISI CBO6OI[Ha OT AHTUIICPCIIOJITHCHHA H o0ecrneunBacT BEIYUCIICHHUE
HOPMBI BO BCCX ClIyHUasdaXx, KOrJga 3Ta C HOpMa IIpCaACTaBUMa Ha IIaHHDfI MaIuHe 0e3 BO3HUK-
HOBCHMUA HepCHOHHeHI/IH.HpOTpaMMa (I)I/IKCI/IpyeT BCE OIIMOOYHEIC CUTyallun CBo BXOAHBIX
JaHHBIX.

C ITapamerpsr:

C X - ucxonueiii Bexktop; Tuit REAL;

C N - Bxoj; uncio komnoHeHT BekTopa; Tull INTEGER;

C IERR - Beixon; uaaekc coodmienus o6 omuokax; tun INTEGER;

C IERR=65 - xorna 3Hauenne N <= (0;

C IERR=65 - korjga HoOpMa BEKTOpa HE MPEACTaBUMA HAa JAaHHON MalIUHE;

C Bepcun: EUNORD (ITapametp X umeet Tum DOUBLE PRECISION)

C BoeiBaeMmbie noanporpammbl  : UTERI - Beiaga 1MarHOCTUYECKUX COOOIIEHUH.
C OOmiue OJIOKH: HET.

C Ilocnennss pemaxius: nexadbpp 1996 .

C Tun OBM: BOCM-6

C Astop: O.b.CoBep, Mocksa B-234, Jlenunckue ropsi, HUBI MI'V.

C IIpumep ucnonb30BaHUs:

INTEGER IERR,N

REAL XY

DIMENSION X(4)

DATA X(1),X(2),X(3),X(4) / 1.0e0, 1.0e0, 1.0e0, 1.0e0 /
N=4

Y = EUNOR(X,N,IERR)

Pesynprater: Y=2, [ERR=0.

oOOaoaanan

REAL ABS,SQRT
C Buemrnue GyHKIIUU: HET.
EXTERNAL SQRT

C JlokanbpHble IEPEMEHHBIE:

C A - paboyas nepeMeHHas AJi1 XpaHEHUSI U MacIITaOMpPOBaHUSI KOMIIOHEHTBHI HCXOIHOTO
BEKTOPA;

C AMAX - makcuMainbHas 10 MOAYJII0 KOMIIOHEHTa BEKTOPA;

C SUM - 151 HaKOIUIEHUSI CyMMBI KBaJIpaTOB MacIITaOMPOBAHHBIX KOMIIOHEHT BEKTOPA;

INTEGER I
REAL A,AMAX,ONE,SUM,SYS053,SYS073,ZERO

C KoucrauTsr:



C SYS053 - makcuManbHOE TOJIOKUTEIBHOE YHUCIIO, MPEACTABUMOE Ha JJaHHOW MalllnHE
C SYSO073 - kBaipaTHBIA KOPEHb U3 MUHUMAJIBLHOTO YKCIia TPEACTaBUMOI0 Ha TaHHOM Ma-
HIUHE

DATA ONE / 1.0e0/
1 SYS053/9.223372036846e+18 /
2 SYS073/1.646361269956e-10 /
3 ZERO/0.0e0/

C BuytpeHnHnne QyHKIIUU: HET.
IERR =0
C Coobmienune 006 ommoke, ecimu N <= 0.

IF (N.GT.0) GO TO 10
IERR = 65
GO TO 90

10 CONTINUE

C Nnanmumanu3zaiys pabounx NepeMeHHBIX.

AMAX =ZERO
SUM = ZERO

C Boruncnenne MakCUMaIbHOM IO MOYJII0O KOMIIOHEHTHI BEKTOpa X.
DO20I1=1,N

IF (ABS(X(1)).GT.AMAX) AMAX = ABS(X(]))
20 CONTINUE

C IlpekpailieHre BIYUCIEHUH, €CIIM BEKTOP HYJIEBOM.
I[F(AMAX.EQ.ZERO) GO TO 80

C Boluncnenne CcyMMbl KOMIIOHEHT BEKTOpa, MacHITA0MPOBAHHBIX OTHOCH-
C TenbHO HAaUOOBIIEH MO MOIYJI0O KOMITOHEHTBHI.

DO50I=1,N

C KoHTpoJib epenoHeHus
IF (AMAX.LT.SYS073) GO TO 30
IF (ABS(X(1)).LT.SYS073*AMAX) GO TO 40
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30 CONTINUE
A = X(I)/AMAX
SUM = SUM + A*A
40 CONTINUE
50 CONTINUE
SUM = SQRT(SUM)

C KoHTpob npeacTaBUMOCTH €BKJIMI0BOM HOPMBI HA JAHHOW MallluHE
IF (AMAX.LT.ONE) GO TO 70
IF (SUM.LE.SYS053/AMAX) GO TO 60

IERR = 66
GO TO 90
60 CONTINUE
70 CONTINUE
80 CONTINUE

C OxoHYaTeIbHOE BEIYHUCIICHUE HOPMBI

EUNOR = AMAX * SUM
GO TO 100
90 CONTINUE

C Brimaua cooOmieHns 00 ommoke

CALL UTERI(IERR)
100 RETURN
END
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