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BBenenue

OngnuMm u3 0a30BbIX MOHATHA WHGOPMATHKW, BBIYUCIUTEILHON TEXHUKU U
OpPOrpaMMHPOBAHUS SIBJISIETCS TOHSATHE QJITOPUTMA, KAaK HEKOTOPOro IpaBUia
npeoOpa3zoBaHus HHPOPMALIUKA. Y MEHUE COCTABIIATH aJITOPUTMBI PEILICHUS Pa3IMYHbIX
MPAKTUYECKUX 3a7ad TPAJAULUMOHHO CYUUTAKOT TJABHOM TEMOW TEOPETUUECKOU
nH()OpPMATUKH, BBOASAIICH B OOIIMpPHBIE MPAKTHUYECKUE Pa3/eibl aJTOPUTMHU3AIUH.
Pa3paboTka aqropuTMOB M IpPOrpaMMm Ui PELICHUsS NPUKIAJHBIX 3a]a4 SBIIAETCS
OJIHUM W3 BaXXHEHIIMX HaANpaBiICHUN IucUUIUIMHBL «MHpopMaTHka» W ocraercs
Haubosee cTaOMIbHBIM KOMIIOHEHTOM MOJITOTOBKY CHEIHAUCTA B BY3€.

B yuebHOM mocoOuu paccCMOTpPEHBI CIEIYIONIHE BOMPOCHI: 3TAIbl PEIICHUS
3a7adu  Ha OBM, mnoHsATHE anropuT™Ma, BHUILI AITOPUTMOB U CIOCOOBI UX
Ipe/iCTaBlIeHUs, OJIOK-CXEMBbI AITOPUTMOB, OCHOBHBIE OJIOKH, ITpaBuja X MOCTPOCHUS
U HaHECeHUs O00O03HAYCHW Ha HUX, JWHEWHBIE AJITOPUTMHUYECKHE CTPYKTYpBHI,
Pa3BETBISIIOIINECS AITOPUTMUYECKUE CTPYKTYpbI, IUKINYECKUE aJTOPUTMHYECKUE
CTPYKTYpbl, MACCHBBI.

[Tpennaraemoe nocoOue mNpegHA3HAYEHO AJIS CTYJAEHTOB, OOYYaroIIUXCS IO
HanpasiaeHussM noarotoBku 09.03.01 Mudopmartnka ¥ BBIYUCIUTENbHAS TEXHUKA,
27.03.04 VYnpanenne B TexHuueckux cucremax, 38.03.01 Dxonomwmka, 38.03.02
Menemxment, 08.03.01 CrpourensctBo, 13.03.02 OnexrpodHepreTnka |
anektpoTexHuka, 15.03.05  KoHCTpyKTOpCKO-TEXHOJOTHUeckoe  obecreueHue
MAIIMHOCTPOUTENbHBIX ~ MPOU3BOACTB, 23.03.03 Dkcrutyaramuss TpPaHCHOPTHO-
TEXHOJIOTMYECKUX MAIIUH U KOMIUTIEKCOB U crienraibHocTIM 08.05.01 CrpoutenscTBo
YHUKaJIbHBIX 34aHUd U coopyxeHud, 23.05.01 Hazemnsle TpaHCOpTHO-
TEXHOJIOTUYECKHE CPEACTBA, a TaKXKe ISl YyYalluXCsd HWHXKXEHEPHBIX KJIAcCOB H
CIyIIaTeNIel MOArOTOBUTEIBHBIX KYPCOB.

[TocoOue meyaTaeTcs mocie anpodaIuy Ha MPAKTUIECKUX 3aHITHSIX.



1 Jransl pemenus 3aga4 Ha IBM

[IporpammupoBaHre — TeOpeTHYECKass W IMpaKTUYEeCKas JIeITeIbHOCTD,
CBsI3aHHAs C CO3/IaHMEM/pa3pabOTKON MporpaMm, MHaYe — pelieHreM 3a1ad Ha OBM.
Ha DBM wmoryT pemarbcsi 3agaydl pazIuyHOTO XapakTepa, HalpuMep: Hay4dHO-
UHKEHEPHbIE; Pa3padOTKU CHUCTEMHOIO MPOTPAMMHOIO OOECHeUeHHs; O00ydYeHUS;
yIpaBJIeHUs TPOU3BOICTBEHHBIMHU IIpOLieccaMu U T.J. B mpoliecce perenus 3agauu Ha
OBM, BHE 3aBUCUMOCTH OT €€ YPOBHSI CI0KHOCTU U MAaCIITAOHOCTH, MOKHO BBIJICJIUTh
HECKOJIbKO JTamoB. 3aTpaThl TpyJa M BPEMEHH Ha HMX BBINOJHEHHE pPa3IHYHBI,
pa3iuyaloTCsa 3TU 3aTpaThl U I pa3HbIX IporpamMm. HekoTopeie U3 3TamoB MOTYT
OBITH OMYIIEHBI WK MPONJICHBI «HE3aMETHOY», OJIHAKO aHaJIM3 Mpolecca pa3paboTKu
MPUBOJANT K BBIBOAY O TOM, YTO TIOYTH BCET/A, SIBHO WJIM HESIBHO, MPUXOJUTCS
MIPOXOJIMTH CIEAYIOIIME 3TaIbl pa3padOTKUA MPOrPpaMMBlI.

1. ITocranoBka 3anaumu.

. Ananu3, popmMan30BaHHOE ONMCAHUE 33]1a4H, BEHIOOP MOJAEIH.
. Be16op nmm pazpaboTka anropurma penieHus 3aj1aquu.

. [IpoexTupoBanue 0011 CTPYKTYphI IPOTPAMMBI.

. Konnposanue.

. OTnanka u BepuduKaius mporpaMMel.

. [lomyuyenue pe3ynbrara U €ro MHTEPIpPETaLIHS.

. [lyOnukanus wim nepejgava 3aka3uvky pe3yjbTaTa padoThl.

. ConpoBOXKIEHNUE POTPAMMBI.

B 3amayax pa3iauuHBIX KIACCOB HEKOTOPHIE 3Tallbl MOTYT OTCYTCTBOBATbH.
Hanpumep, B 3agadax pa3paOOTKM CHCTEMHOIO MPOTPAMMHOTO OOeCTeUeHUs
OTCYTCTBYET MaTEMaTUYECKOE OMHUCAHHE.

PaccMoTpum conepikanue Kaxa0ro U3 nepeyrciIeHHbIX 3TaroB.

Ilocmanoexa 3a0auu SBISIETCS IEPBBIM 3TANIOM M BKJIIOUAET B CEOs:

- cOop nH(popmaiuu o 3aaaue;

- (opMyIMPOBKY yCIIOBUS 3a1a4U;

- ONpe/IeNIeHe KOHEUHBIX 1eJIel pellieHus 3a1auu;

- onpenienienre (pOpMbI BhIJIaYH PE3yIbTaTOB;

- OMMCaHWe JaHHBIX (MX TUIIOB, IUAMA30HOB BEJIMYUH, CTPYKTYPHI U T.I1.).

Ha panHom »srtame Qopmynupyercss 1enb perieHus 3agadyd ¥ MoJapoOHO
OMMCBHIBAETCS €€ COJEPKaHNE. AHAM3UPYIOTCA XapaKTep U CYIIHOCTh BCEX BEIUYMH,
UCIIOJIb3YEMBIX B 3ajlaye, M OMpPEAeIIAIOTCS YCIOBUS, MPU KOTOPBIX OHA PEIIAETCH.
KoppekTHOCTh MOCTAaHOBKH 3aJauu SIBISETCS BaYKHBIM MOMEHTOM, TaK Kak OT Hee B
3HAYUTENIBHOMN CTETIEHU 3aBUCAT APYTHE ATAIIbI.

Ananuz, gopmanuzosannHoe onucanue 3a0ayu U 8blO0pP MOOelUu COCTABISIOT
BTOPOM ATam, KOTOPbIN BKJIIOYAET B ceO:

- aHAJIM3 CYUIECTBYIOUIUX AHAJIOTOB;

- aHAJIN3 TEXHUYECKUX U TIPOTPAMMHBIX CPEJICTB;

- pa3pabOTKy MaTeMaTHIeCKON MOJIENH;

- pa3paboTKy CTPYKTYp JaHHBIX.
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AHanu3 3aJaud BKJIIOYAET OMpPEEICHHE BXOAHBIX M BBIXOJHBIX JaHHBIX,
BBISIBJICHHE BO3MOJKHBIX OIPAaHMYEHHH Ha UX 3HAYEHUS U OOBIYHO 3aBEPIIAETCS
(opManM30BaHHBIM  ONMCAHHWEM 3a/a4Md, KOTOpPOE YacTO NPEINojaraer ee
MaTeMaTHYECKYIO (POPMYIHPOBKY.

TperbuM 3Tanom SBISETCA 6b160p UMY paspabomka anreopumma peuileHus
3a0dauu. Ha 3TOM 3Tarie BbINOIHSIETCA:

- BBIOOP METO/1a TPOEKTUPOBAHMSI AJITOPUTMA;

- BBIOOP (POPMBI 3aMKCH aNropuT™Ma OJI0K-CXEMBbI, ICEBAOKO U . );

- BBIOOP TECTOB M METO/1a TECTUPOBAHUS;

- IPOEKTUPOBAHHE ATTOPUTMA.

Bre16op nnu pa3paboTka ajaroputMa M YHUCICHHOTO METOJa PeUICHHs 3aJadu
MMEIOT Ba)KHEMIIIee 3HaUEHUE ISl YCEIIHOW paboThl HaJl mporpaMMoi. TiiaTeabHo
MPOpabOTaHHBIN AJTOPUTM PEIICHUS 3a7a9i — He0OX0oAnuMoe yciioBre 3P GEeKTHBHOM
paboTHI IO COCTABJICHUIO MTPOTPAMMBEI.

Mogenb pelieHus 3a1a4u ¢ y4eTOM €€ OCOOCHHOCTEH JOKHA ObITh JOBEIEHA
710 peLIeHUs PY TOMOIIY KOHKPETHBIX METOOB penieHust. Ha stamne anropurmusanuu
BBIUMCJIUTENBLHOTO TPOLECCa COCTABISETCS AITOPUTM pEIICHUs 3aJaud COTJIaCHO
JeNCTBUSM, 3aJaBaeMbIM BbIOpaHHBIM MeTOAOM peuieHus. Ilponecc o00paboTku
JaHHBIX Pa30MBaEeTCsl Ha OTHENIbHbIE OTHOCUTEIBHO CAMOCTOSATEIbHBIE OJIOKU, U
yCTaHaBJIMBAETCS MOCIEA0BATEIBLHOCTD BBIIIOJIHEHUS 010K0B. Pa3pabaTsiBaercs 010K-
cXeMa aaropuTMa.

Ha »stane npoexmuposanus obweii cmpykmypvl npocpammuvl TPOUCXOIUT
«apXUTEKTypHas» TMpopaboTka mpoekTa. OmnpenensroTcss T€ YacTH alropuTMa,
KOTOpBIE 11e51ec000pa3Ho 0hOpMHUTH B BHIE OAIPOrpamMm, Moayiei. Onpeaensercs u
cnoco0 xpaHeHusi HHGOpMalMK — B BHUJIE€ Ha0Opa MPOCTBIX NEPEMEHHBIX, MACCUBOB
WIH JIPYTHX CTPYKTYP.

[Ia1bIM 3TanioM gBisieTCsS KoOuposarue. Ha 3ToM 3Tane BhIMOIHAETCS:

- BBIOOD sI3bIKa MPOrpaMMHUPOBAHUS;

- YTOYHEHHE CIIOCOOOB OpraHU3alluy JaHHBIX;

- 3aMKCh AJTOPUTMa Ha BBIOPAHHOM SI3bIKE MPOTPaMMHUPOBAHUSI.

KoaupoBanue — 3T0 3amuch aliropuT™Ma Ha si3blke mporpammupoBanusi. Eciu
QJITOPUTM pPELIEHUS 3a7au, CTPYKTypa IpOrpaMMBbl U CTPYKTYpa JJaHHBIX TIIATEIbHO
OpoAyMaHbl M aKKypaTHO 3alHCaHbl, 3aTpaThl BPEMEHH Ha KOJAUPOBAHHE
YMEHBIIAIOTCS, & BEPOSATHOCTH OIMMUOOK HAa TOM dTare CHUXKACTCS.

Ha stane omnaoku u eepughuxayuu npoepammvi BHINOIHIIOTCS:

- CHHTaKCHUYeCKas OTJIa/IKa;

- OTJIaJIKa CEMAHTHKHU M JIOTUYECKOM CTPYKTYPHI;

- TECTOBBIE PACUETHl M aHATIN3 PE3YIbTATOB TECTUPOBAHUS;

- COBEPILICHCTBOBAHKE MTPOTPAMMBEI.

Otnagka 1 BepudUKaIlKs MPOTrPaMMbI TPEICTABISIIOT CO00W OYEeHb BAKHYIO
YyacTh Ipolecca pa3paboTku mporpammbl. OTiagka MporpaMMbl 3aKIOYaeTcs B
MOMCKE U YCTPAHEHWU CUHTAKCHMUYECKUX U JIOTHUECKUX OMIMOOK MPOrpaMMHpPOBaHMUS,
OLIMOOK NEPEeBO/ia aIrOprUTMA Ha SI3bIK MPOrPaMMUPOBaHUs. B X0/1e CHHTaKCHUeCKOro
KOHTPOJISI TPOTrpamMMbl TPAHCISTOPOM BBIABIAIOTCS KOHCTPYKIIMM M COYETaHUs
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CUMBOJIOB, HEJIOMTYCTUMBIE C TOYKU 3PEHUS MPABUJI UX TOCTPOCHUS WIJIM HAMMCAHUSA,
OPUHATHIX B JaHHOM si3bike. Coobiienust 00 ommbkax 9BM BbIaeT nporpaMMucTy,
py 3TOM BHUJ U QopMa BbIJauM MOJOOHBIX COOOIIEHUN 3aBHCAT OT BHUJAA S3bIKA U
BEPCUU UCIOJIb3YEeMOro TpaHcisiTopa. Bepudukaius — 310 10Ka3aTeabCTBO TOrO, YTO
nporpamMma paboTaeT «IpPaBUIIbHO», JaeT MPaBUIIbHBIN pe3yibTat. [locie ycTtpanenus
CUHTaKCHYECKHUX OIIMOOK MPOBEPSETCS JIOTMKA padOThl MPOrpaMMbl B MPOIECCE €€
BBITIOJIHEHUS C KOHKPETHBIMU UCXOHBIMU JIaHHBIMU.

[Tocne otmagku TporpaMMbl €€ MOKHO HCIOJB30BaTh ISl PEIICHUS
MpUKIagHOW 3amadd. [Ipw 5TOM OOBIYHO BBITIONHSAETCS MHOTOKPATHOE pEIICHHUE
3amaun Ha DOBM st pa3nuuHbIX HAOOPOB HMCXOAHBIX AAHHBIX. DTH PE3yIbTaThl
HEO00XO0JIUMO MPOAHATU3UPOBATH.

llonyuenue pesynomama, e2o unmepnpemayus u, 803MONCHO, NOCIeOVIOUasl
Moougukayus mooenu COCTaBIAIOT CEbMOM 3Tal, B X0/I¢ KOTOPOTO BBIMOIHIIOTCS:

- aHAJIM3 Pe3yJIbTATOB PEIICHUS 3a7aUl U YTOUHEHHUE B Cllydyae HEOOXOIUMOCTH
MaTEMaTUYECKON MOJIENN C TTIOBTOPHBIM BBIMIOJIHEHUEM ITAMOB 2-6.

- TopabOTKa MPOrpaMMBbl JIJIsl pEIICHUsI KOHKPETHBIX 3a/1a4;

Ilybnukayus unu nepeoaua 3aKa3uuxy pe3yibmama pabomsl — 3TO BaXKHEHIIHIMA
MOMEHT, MOMEHT PO’KJICHUS Ka4eCTBEHHOMN MporpaMMbl. B Hay4HBIX UCCIIEI0BaHUIX
3HAUYCHHE UMEIOT PE3yJIbTaThl MOJICTUPOBAHMS, KOTOPbIE MyOIMKYIOTCA B HAy4YHBIX
KypHanax. B apyrux ciydasx KOHEYHBIM Pe3yJIbTaToOM padOThl MOXKET OBITh caMa
porpamma, KOTopas epeaacTcs 3aKa3uuKy I JATbHEUIIEH SKCIUTyaTalliH.

[TocmeguuM 3TaroM  SBJSIETCSL  CONMPOBOJCOeHUe NPOSPAMMbL,  BKIIOUYAs
COCTaBJICHHE MOKyYMEHTAIlMd K PEIICHHOW 3ajade, K MaTeMaTH4eCKOW MOMACNH, K
aNTOpPUTMY, K TporpamMme, K HabOpy TECTOB, K HMCHOJb30BaHMUIO. COMpPOBOXKICHHEC
MPOTrpaMMBbl  TIPEIIONIaraeT KOHCYJNbTAIMM 3aKa3uydKy 10 paboTe MporpamMMsl,
yCTpaHEHHE 3aMEUCHHBIX B MIPOIECCE €€ IKCILTyaTalluy HEJOCTATKOB (2 BO3MOXKHO, U
omuboK), 00yUeHUE MoJIb30BaTeNel paboTe ¢ MPOrpamMmoil. ITOT, 3aKITFOUUTEIIbHBIN
ATam UMEET 0c000€ 3HAUCHHE JIJIs1 OOJBIIMX U CIOXKHBIX MTPOTPamMM.

2 IlousitHe ajaropurMa u BUIabl aJIrOpuTMOB

Pemenue 3amaun Ha 9BM — 3T0 mpoliecc aBTOMaTUYECKOro Mpeoopa3oBaHus
MCXOJIHBIX JAHHBIX B UCKOMBIW PE3YJIbTAT B COOTBETCTBUHU C 3aJaHHBIM aJTOPUTMOM.

[TockonbKy mporeccop d3JIEKTPOHHO-BBIYUCIUTEIIBHOW MAIIWHBI, Oyay4yu
BECbMa CIIOKHBIM YCTPONCTBOM C TOYKHM 3PEHHSI TEXHUKH, YMEET, TEM HE MEHEE,
BBITIOJIHATh JIMIIh TPOCTEUIIME KOMAHABI, IS pEIIeHUus 3amad  o00padoTKu
uHpOpMaIMu  TPOTPAMMHUCT  JIOJDKEH  COCTaBUTh  MOJAPOOHOE  OIMHCAHHE
MOCJIEI0BATEILHOCTH JEHCTBUM, KOTOpPhIE HEOOXOAUMO BBIMIOIHUTH IIEHTPAIHLHOMY
nporeccopy kKommbrorepa. CocTaBieHME TAaKOrO MOIIArOBOrO ONMCAaHMS MpoLecca
pellieHus1 3aJlaud  Ha3bIBACTCS AJITOPUTMH3AIMEN, A aJIrOPUTMOM Ha3bIBACTCS
KOHEUHBIA HaOOp IpaBUJl, PacIOJIOKEHHBIX B OMPEJICICHHOM JIOTHYECKOM TOPSJIKE,
MO3BOJISIIOLIMN UCIOJHUTENIO PellaTh J0OYI0 KOHKPETHYIO 3a/1aduy U3 HEKOTOPOIo
KJIacCa OJHOTHUITHBIX 3a7a4.



B pa3HbIx cUTyalusx B pOJid UCIIOJTHUTENSI MOXKET BBICTYNATh 3JIEKTPOHHOE UIIU
Kakoe-Tu00 WHOE YCTPOMCTBO WM YEJNOBEK (HAampuMep, BOCHHOCIYKAIH,
OXpaHSIOMMKA CKJaJ OOEmpuUIiacoB M JEHCTBYIOIIMN COIJIACHO aJITOPUTMAaM,
3aMrCaHHbIM B YCTaB KapayabHOU CITy>KOBI).

CmoBo "amroputm" SBIAETCS NPOWU3BOAHBIM OT HMMEHU CPEIHEA3HATCKOIO
YUYEHOro ai-Xope3Mu, ypoxeHa XuBsl, xkupiero B IX B. H.3. Ha ocHOBaHuHu ero
TPYJIOB B CpeJIHUE BeKa ObLIH C(POPMYIHPOBAHBI OCHOBHBIE MpaBuiia apudmerrku. B
JATUHCKOM IE€PEBOJE BCE MPaBUJIa HAYMHAIKNCH CO CJIOB "an-Xope3mH ckazail', 4To
ITOTOM TPAHCIIOHUPOBAJIOCH B "aJrOPUTM IJIacUT".

Aneopumm — 3apaHee ONPENEICHHOE, TOYHOE MpEANUCaHue, KOTOPOE 3a4aeT
JTUCKPETHBIN (TIOMIATOBBINA) TMPOIECC, HAYMHAIONIUNCS OMPEACIICHHBIM 00pa3oM u
MIPUBOJIAIINN K pe3ybTaTy 32 KOHEUHOE YUCJIO I11aroB.

Aneopumm — 3TO TIOCIIEIOBATEIHFHOCTh KOMAaH/I, BEAYITUX K KaKON-IMOO0 IIeIH.
DTO CTpOro omnpeaeieHHas Mpoleaypa, rapaHTUPYIOIIas MOJydyeHHUe pe3ysbTara 3a
KOHEYHOE YHUCJO IIaroB. DTO MPAaBUJIO, YKa3bIBAIOLIEE JCHUCTBUS, B pE3yJIbTATE
LEMOYKH KOTOPBIX IPOUCXOAUT IMEPEXO] OT HCXOIHBIX JAHHBIX K HCKOMOMY
pe3yJibTary. YKa3aHHas LENoYKa JCWCTBUWA HA3bIBACTCS  AICOPUMMUYECKUM
npoyeccom, a Kaxxa0oe OTAEIbHOE IEUCTBUE — UaA2OM AeOpUmma.

CocraBieHue anropuTMOB W BONPOCHl HMX CYIIECTBOBAHHUS  SIBIISIIOTCS
IPEIMETOM CEpPbE3HBIX MaTeMaTHYeCKUX UccienoBanuil. B manHOM mocoOuu
PacCMOTPEHBI TOJIBKO OCHOBHBIE MOHATHUSA U (PaKThI, Kacaroluecs alrOpUTMHU3AINH.

Kaxaplii anroput™ 10KeH 00J1a71aTh CICTYIOMUMU C8OUCMBAMU.

1. Juckpemnocms — KaXXIbli aarOpUTM AOJDKEH OBITh pa3OUT Ha KOHEYHOE
YHCJI0 3aKOHYCHHBIX JICHUCTBUI;

2. Oemepmunuposannocms (OTPEIEICHHOCTh) — KaXI0e€ ICHCTBHE TOJDKHO
OBITh MOHSITHO HMCIOJHUTENIO aJIrOpUTMa U COACPKATh JIEUCTBUSA HAJl W3BECTHBHIMU
JTaHHBIMH,

3. pe3yrbmamusHOCms — KaXIbld aNTOPUTM HANpaBJIeH Ha pEIICHHE
KOHKPETHOM 3a/1auu, a CJIe10BaTeIbHO, Ha MOJyYeHUE ONPEACICHHOTO PE3YIbTaTa;

4. maccosocmp — aTOPUTM HEOOXOJIMMO COCTABUTD TaK, YTOOBI C €T0 MOMOIIIIO
MO>KHO OBLIIO peliaTh MoJo0HbIe 3a/1a4u, TO €CTh AITOPUTM JIOJKEH OBITh TPUMEHUM
JUTSI TIEJIOTO KJ1acca 3aj1ay, K pa3InuHbIM HabopaM UCXOHBIX JaHHBIX.

AJNTOPUTM JIOJDKEH YIOBJIETBOPATH OMPENEICHHBIM mpebosanusm. TIpunsto
BBIJICIISATh CIEAYIONIME TPEOOBAHUS.

1. Hanuuue 6600a NCXOIHBIX JaHHBIX.

2. Hanuuue 6bl600a pe3ysibTaTa BBITIOJIHCHHUS.

3. Oono3naunocms (MHCTPYKIMH HE TOJKHBI IOITyCKaTh PA3HOUYTEHUN ).

4. ObwHocmv — aNTOPUTM TIPEAHA3HAUEH MU PEIICHUS HEKOTOPOTO Kiacca
3azay.

5. KoppexmHnocms — allrTOpUTM JIOJIKEH JaBaTh MPABUILHOE PEIICHUE 3a/1auU.

6. Korneunocmo — pelieHne 3aa4u JTOJDKHO OBITh MOTYYEHO 332 KOHEYHOE YHCIIO
1IaroB.



7. O¢pgexmuenocms — IsI pemieHUs 3aqaddl  JIOJDKHBI  HCTIOJIB30BAaThCS
OTpaHHUYEHHBIC PECYpChl KOMITbIoTEpa (IIPOILeCCOpHOE BpeMs, 00BEM OIepaTHBHON
naMsITH 1 T.11.).

BBIAETSAIOT ClIeMyIOIINE THUITBI aJITOPUTMOB:

- CIpPYKMypuposanHvle,

- HecmpykmypupoeaHuwvie (T.€. C HapyIICHUEM CTPYKTYpPBHI — C OIEpaTopaMu
0€3yCIOBHOTO TIEPEeX0/1a-METKaMH ),

- 6CnoMO2amelibHble.

BcnoMoratenbHbIMI Ha3bIBAIOT aJITOPUTMBI, IIEIMKOM HCTIOJIE3YEMBIE B COCTABE
IPYTHUX QJITOPUTMOB. BcCromMoraTrenpHBIM — alrOpPUTM  pealn3yercs B BHUJC
MOAMPOTPAMM, CTAHAAPTHBIX (PYHKITUH WA (PYHKITUI TIOJTE30BATEIIA.

[Ipm pemieHun 3amad  WCMOJIB3YIOTCS Pa3HBIE CPENCTBA IPEACTABICHHUS
aITOPUTMOB, HO CIIOCOOOB 3aITMCH aJITOPUTMOB BCETO TPH.

AJNTOPUTM MOXKET OBITH 3aIUCaH 8 GuUde MEKCMOB8bIX ONUCAHUL C TIOMOIIBIO
€CTECTBEHHBIX SI3bIKOB. [IprMepoM Takol 3amucH SBISIOTCS Pa3IMYHbIE HHCTPYKIIUH.
Hampumep, HHCTpYKIIMKM MO OKa3aHUIO MEPBOM MEAUIIMHCKON MOMOIIU WU COOpKe
MeOeNH, perenThbl MPUTOTOBICHUS MHUIIH U JIP.

AJNTOPUTM MOXKET OBITh 3aIHUCAH C NOMOUBIO POPMATLHBIX A3bIKOE, HATIPUMED,
S3BIKOB TIPOTPAMMHUPOBAHHUSI.

AJNTOPUTM MOXKET OBITh 3aIIUCAH epagduuecKu 8 guoe O10K-CXembl.

Aneopummu3zayus — 3TO TEXHUKA COCTABIICHUS aJITOPUTMOB W MPOTPaMM IS
peIIeHus 3aa4 Ha KOMITbIoTepe. MeToa pa3paboTKH CIOKHBIX aJITOPUTMOB CBEPXY
BHHM3, C TIOCIEAYIOIMIMM YTOYHCHHEM, HA3bIBACTCS METOJOM ITOCIIEI0BATEIHLHOM
netanmm3aruu. [lpu 3ToM crocoOe aaropuTMBI 3alMCHIBAIOTCS B BUAC MHOXKECTBA
BCIIOMOTATEILHBIX aJTOPUTMOB, PEIIAIONIUX BCIIOMOTATENbHbIC Toa3agaun. [lpu
COCTaBJICHHH HOBBIX aJITOPUTMOB MOTYT HCIIOJIb30BAThCS AJITOPUTMBI, COCTABICHHBIC
paHbIIIe.

3 BJI0K-cXeMbl aJITOPUTMOB

Jns pa3paboOTKU CTPYKTYphl MPOrpamMMbl yJIOOHEE MOJIb30BAThCS 3aMUChIO
aIropuT™Ma B BUJIE O10K-cxembl (B aHTJTIOSI3BIYHON JTUTEpAType UCTIOIB3YETCS TEPMUH
flowchart).

brok-cxemMHO€ omucaHuWe MO CPAaBHEHHIO C JPYTHUMH CIOCO0aMH  3alucu
aIropuTMa UMEET PNl MPEUMYIIECTB. ITOT CrMoco0 Hambojee HarysIIeH, Tak Kak
KaXJas omepanus BBIUUCIUTEIBHOTO TIpollecca U300pakaeTcs  OTIeIbHOU
reoMeTpuuecKkoit (urypoit (OJIOKOM), a CBSI3M MEKAY OJOKaMH 0003HAYAIOTCS
JUHUSMH CO CTpeIKaMH (HaIlpaBJICHUSAMU IIOTOKA), OTPAKAOIIMMH TOPSIOK
BBITIOJTHEHHUS Olepaluii ¥ Tepeaady yIpaBlICHHS OT OJHOro OJioka K JIpyromy
(pucynok 1). Kpome Toro, Ha rpaduaeckoM n300pax€HUH ajiropuTMa XOPOILIO BUTHBI
pPa3BETBJIICHUS IMyTEH PEIICHUS 3aJadyd B 3aBHCHMOCTH OT Pa3jUYHBIX YCJIOBHH,
MOBTOPEHUE OT/ACIBHBIX ATANOB BBIUUCIUTEIBHOTO Mpoliecca U IPyTHUe ACTaNH.



brok-cxemoui HazpiBaeTcs rpadudeckoe n300pakeHUE JIOTHUECKOU CTPYKTYPHI
aIrOpUTMa, B KOTOPOM KaXIbli dTam mpolecca oO0paboTku uHOOpMALMH
NpEACTaBIsACTCS B BHJE TI'€OMETPUYECKMX CHUMBOJIOB (OJIOKOB), HMEIOIIUX
OTPENICICHHYI0 KOH(UTYpaIlMi0 B 3aBUCHMOCTH OT XapaKTepa BBIOJIHIEMBIX
oIepanum.

.~
\
( ) / 4
\ // / 4
HaJano / KOHeIl allrOpHTMa BBOJ[ / BBIBO/I JJaHHBIX
OIIOK BRIYHCIIEHHH (TIpoIiecc) OIIOK YCIIOBHSA (pellleHHe)
OIIOK OpraHH3aIHA Iepenada yIpaBlIeHHT
[IKIIA C TapaMeTpoOM (IOPSAZIOK BEIMOIHEHHS AeiCTBHIA)

Pucynok 1 — DnemeHThI 6JI0K-CXEMBbI

[lepeueHb CHMBOJIOB, HCIIOJB3YEMBIX B OJIOK-CXEMaX, HaMMEHOBAHHE HSTHUX
CUMBOJIOB, HX ¢dopmMa H pa3Mepbl, a Takxke oToOpaxkaemble HUMHU (YHKIUMU
onpenenstorcs ['OCTamu. [[ns o003HAUCHHS TMOHATHS «OJIOK-CXEMa aJrOpUTMa
yacTo ynotpeonserca adopeuarypa bCA.

4 JInHeiHble AJITOPUTMUYECKHE CTPYKTYPHI

OmHUM W3 CBOWCTB ajropuTMa SBJSETCS IUCKPETHOCTh — BO3MOYKHOCTH
pacwICHEHHs TIPollecca BBIYMCIACHUHN, TPEANMMCAHHBIX aJITOPUTMOM, Ha OTIEIbHBIC
ATaIbl, BO3MOKHOCTb BBIJICJICHUS YIACTKOB IIPOTPAMMEI C OTIPEACIICHHON CTPYKTYPOH.

Beinensitor naTe npocmetiwiux cmpykmyp. cliefoBaHue (IMOCIea0BaTeIbHOCTh
JBYX WM OoJjiee orepaiuii); BeTBACHHUE (BHIOOP HAMpaBJICHHUs); MOBTOPCHUE (LIUKII);
00X0]1 1 MHOKECTBEHHBIN BBHIOOP. 3aMETHUM TP 3TOM, UTO JIBE MOCIIEIHUE CTPYKTYPHI
MOYHO PEaM30BaTh, UCTIONIB3YS CTPYKTYpY THIA BETBICHHE.

Taxum oOpa3om, Tr000M BEIUUCIUTEIBHBINA MPOIIECC MOXKET OBITH MPEACTABIICH
KaK KOMOMHAITUS TPEX DJIEMEHTAPHBIX AITOPUTMUYECKUX CTPYKTYp. COOTBETCTBEHHO,
BBIUMCIIMTEIBHBIC TPOLIECCHI, BBHINOIHAEMbIe Ha DOBM 1o 3amaHHON Iporpamme,
MOXHO Da3feIuTh Ha TPU OCHOBHBIX BUJA: JUHELHble, PA3GeMBIAWUECT U
YuKau4ecKue.

Jlunetinbiv TIPUHATO HA3bIBaTh BBIYMCIUTEIBHBIM IPOIECC, B KOTOPOM
OTIepalliy BHITIOJHSIOTCS TIOCIIEOBATEIIBHO, B TIOPSAIKE WX 3anmucy. Kaxkaas omeparus
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ABIISIETCS CAMOCTOSITETIbHOM, HE3aBUCUMOM OT KakuX-1100 ycnoBuii. Ha cxeme 61okw,
0TOOpaXkaroIMe ITH ONEPALIUH, PACIIONIATalOTCs B IMHEHHOW MOCIEA0BATEIbHOCTH.
JIuHelHbIE BBIYMCIMUTEIbHBIE IPOLECCHl HMEIOT MECTO, HaIlpumep, Ipu
BBIUMCJICHUH apU(PMETUUYECKUX BBIPAKEHUH, KOT/1a UMEIOTCSI KOHKPETHBIE YHCIIOBBIE
JaHHbIE Y Ha HUX BBIIOJHAIOTCA COOTBETCTBYIOIINE YCIOBUIO 3a]]a4l JEHCTBHUSL.

Ilpumep 1. CoctaBuTh OJIOK-CXEMY QJITOpUTMA JJIsl BBIUMCICHUS 3HAUYCHMUS
Vx—4

lyl+2°

Pemenue.

Bxoonvie oannvie: X, y — apryMeHThI (YHKITUH (THIT BEIIECTBEHHBIN );
Buixoonvle oannvie: b — 3HaueHUe GyHKINMN (THIT BEIECTBSHHBIN ).
Crnogecnulil aneopumm peulenus 3a0aqu.

1. BBonuM 3HaueHUs apryMEHTOB (QYHKIUU.

2. BeruncnsieM 3HaueHue (yHKIMU 10 3aJaHHOUN (hopmy!Jie.

3. BoiBouM 3HaueHue QyHKIIHUH.

brok-cxema ajnroputMa rnpuBe/ieHa Ha pUCYHKE 2a.

) ( Ha4qalo ) ) C HAYalo )

! :

byskuu b =

Beoo X,y Beroma.b
! ‘
\5_4 a=10.85a
T a4 v
+2
vl n = [b/a]
¥ J'
Brieon b BriBoI n
; '

( romen ) ( romen )

a — OJ0K-cXxeMa anroputMa K npumepy l; 6 — 610k-cxema anroputma K npumepy 2
Pucynoxk 2 — [Ipumeps! rpaduueckoro npeacTaBieHus TMHEHHBIX aITOPUTMUYECKUX CTPYKTYP

Ilpumep 2. Ulamnynb cTouT a pyOneit 3a onuH ¢uakod. Kakoe HambombIiee
qrcIIo (PJIAKOHOB IIAMITYHSI MOYKHO KyITUTh Ha b py0iteii Bo Bpems pacnpoaaku, Koraa
ckuaka cocraBirsieT 15%7?

Pemenne.

Bxoonuvie oannvie:

a — IepBOHAYAJIbHAS 1[€HA IIaMITyHs (TUIT BEIIECTBECHHBIN );

b — cymMma nener (THIT BEIIeCTBEHHBIN ).
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Buvixoonwie oannvie: N — xonmuecTBO (HIAKOHOB (THIT LIEITBIH ).

CnogecHblii anzopumm peutenusi 3a0a4u.

1. BBoauM BCXOIHBIC JaHHBIC: [IEHY MIaMITyHsI 0€3 CKUJIKUA U CYMMY JICHET.
2. BeramcrnsieM 1ieHy IMIaMITyHSI CO CKHIKOH (TIepeornpeiesicHIe IIeHBI ).

3. Beraucnsiem KoIn4ecTBO (JIaKOHOB.

4. BeiBoguM pe3yabTaT (KOJU4YecTBO (PIIaKOHOB IIAMITYHS).

bnok-cxema airopuTMa npejacTaBieHa Ha pucyHke 20.

5 PasBeTBisI0OLIHECS AJITOPUTMHUYECKHE CTPYKTYPbI

5.1 AnropurMuYeckasi CTPYKTypa «BeTBJICHHE)

BrrancnurenbHbIN NPOLECC HA3bIBAETCS BETBAIIUMCS, €CIIN JUJIS €70 PEATU3aluu
peyCMOTPEHO HECKOJIBKO HarlpaBieHui (BeTBeil). Kaxaoe oTaensHoe HanpaBiieHne
npouecca 00pabOTKH JaHHBIX SBJISETCS OTAEIbHOW BETBbIO BhIUKCICHUM. BeTBienne
B IIPOrpaMMe — 3TO BBIOOP OJTHOM M3 HECKOJIBKHUX IOCJIEIOBATEIbHOCTEN KOMaH/ IS
BBINOJIHEHUS IporpaMMbl. BeiOOp HampaBiaeHUs 3aBUCUT OT 3apaHEe OIpPeIeICHHOTO
IPU3HAKa, KOTOPBIA MOYET OTHOCUTBHCA K MCXOIHBIM JTAHHBIM, K IPOMEXYTOYHBIM
WM KOHEYHBIM pe3ynbraraM. [Ipu3Hak xapakTepu3yeT CBOMCTBO TaHHBIX U UMEET J1Ba
nim O6osee 3HaueHuid. HanpaBiieHrne BETBIEHUS BBIOMPAETCA JIOTUYECKOW MMPOBEPKOH,
B pe3yJIbTaTE KOTOPOW BO3MOXKHBI IBA OTBETA: «JIa» — YCIOBHUE BBIITIOJIHEHO U «HET) —
YCJIOBHE HE BBIIIOJIHEHO.

BeTBsmuiics mporiecc, BKIIOYAIOIINI B ce0s 1BE BETBU, HA3bIBACTCS MPOCTHIM,
0oJiee IByX BETBEU — CJI0KHBIM. CII0KHBIN BETBSIIMICS MTPOLIECC MOXKHO MPECTABUTD
C TOMOIIIBIO MPOCTHIX BETBAIIUXCS IMPOLIECCOB.

Crnenyert UMETH B BUY, UTO, XOTS HA CXEME alrOpUTMa AOJKHBI OBITh MOKA3aHbI
BCE BO3MOJKHBIC HAIIPaBJICHUS BBIYMCICHUI B 3aBUCHMOCTHM OT BBIIOJHEHUS
OTPE/ICNIEHHOTO YCJIOBUS (MM YCJIOBUM), MpU OJAHOKPATHOM HPOXOXKIECHUU
IPOrpaMMbl IIPOLIECC PEAIU3YETCA TOJIBKO IO OJHOM BETBH, a OCTAJIbHBIC
uckitovaroTes. Jlrobast BeTBb, 10 KOTOPOH OCYIIECTBIISIOTCS BBIYUCICHUS, JODKHA
IIPUBOJUTH K 3aBEPILICHUIO BBIUYNCINUTEIBHOIO MpoLecca.

[Ipuniun  paboTel anroputMma cienytounmi. Beluucnsercs noruyeckoe
BBIPDAKEHUE «yclioBUe». Ecnu 3HaueHwe ycnoBus HCTUHHO (true), TOo Oyxer
BBIMOJIHATECS JeiictBue 1. Ecnam 3Havenue ycnoBus noxHo (false), To Oymer
BBITIOJTHEHO JIeHicTBUE 2, a AeiicTBue | mpomyckaercs. [Tocie BEIMOTHEHHS yKa3aHHbBIX
NEUCTBUM  IporpaMMa  IEPEXOAUT K  BBINOJHEHUIO  KOMAaHJIbI,  CTOSALIEH
HEMOCPEJCTBEHHO TIOCie pa3BUIKUA. Takas QopMa BETBSIIErOCs aJropuTMa
Ha3bIBaeTCs MoJaHOM. Ee 6510k-cxema mpeicTapieHa Ha pUCyHKe 3a.

Henonnast ¢opMa BeTBIIEHMSI OTIMYAETCS OT TMOJHOM TeM, 4YTO B cClydae
HEBBITIOJIHEHUS YCJIOBUSI JIEHCTBUS OTCYTCTBYIOT. biiok-cxema HemosHO#M (GopMbI
BETBJICHUS MPEJICTaBICHa Ha pUCyHKE 30.
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Ja HeT A HeT

YCIIOBHE YCIIOBHE
k. "
neiicTere 1 ‘ ‘ neiicTeHe 2 IeHlCcTBHE ‘
| .l_ | | hl_
a) 6)

a — nosHas ¢popma BEeTBJICHHUS; O — HeronHast (opma BETBICHHSA
Pucynok 3 — briok-cxema BeTBsiIIerocs npouecca

Jlornyeckoe BBIPAKEHUE «YCIIOBUE» MOKET ObITh MPOCTHIM, HarpuMep X > 0, u
COCTaBHBIM. /)11 3aIIMCH COCTABHOT'O YCIIOBUS UCIIOJIB3YIOTCS JIOTUYECKUE ONEPALIUH.

Ilpumep 3. V3 1ByX 3aJIaHHBIX PAa3IMYHBIX BEIIECTBEHHBIX YUCE X U Y BHIOPATH
HauOoJIbIIIEE.

Pemenue.

Bxoouwvie oannvie: X, y — nanHble yrcia (TUI BEIIECTBEHHBIN ).

Buvixoonwie oannvie: max — HauboJbIIee YUCIIO (TUIT BEIIECTBEHHBIN).

CnogecHulii anzopumm peutenusi 3a0a4u.

1. BBoauMm nBa uucia.

2. IlpoBepsiem ycinoBue X > Y. Eciau ycnoBue BBITIOJHSAETCS, TO HAUOOJIBIINM
yucioM OyAeT X (B MepeMEeHHyI0 Max 3amucbiBaeMm 3HaueHue X). Ecnm ycioBue He
BBITIOJTHSETCS, TO HAMOOJIBIIIUM YUCIIOM OyJeT Y (B MEepeMEHHYI0 MaX 3amuchiBaeM
3Ha4YeHHE Y).

3. BeiBoaum HaunbobIiee 3HaueHUe (Max).

brok-cxema anroputMa rpeicTaBieHa Ha pUCYHKE 4a.

Ilpumep 4. Beraucnuth 3Ha4eHHE QPYHKITUH.

f—{ x% —x, ecinx <1,
52

—sinmx, ecau x > 1.
Pemenue.
Bxoonvle oannvle: X — apryMeHT (DyHKIMH (TUIT BEILIECTBEHHBIN );
Bovixoonvle oannvie: f — 3HaueHne QYHKIMH (TUI BEIECTBEHHBIN).
Cnogecnblii anzopumm peutenusi 3a0a4u.
1. BBogum apryMeHT (QyHKITHH.

2. Ilposepsiem ycioBue X < 1. Eciaum ycnoBHE BBINOJHSIETCS, BBIYUCIAEM

2
snauenre Qyskmuu no Qopmyine X —X (B mepemennyro f 3amuceiBaeM 3HaueHue
2
BeIpakeHuss X —X),
Ecnu ycinoBue He BBIMIONHSETCS, BBIYUCISEM 3HaueHUuEe QYyHKUUU 10 popMyIie

2 1 2 -
X" —sin(zx) (B mepemenHyto f 3anucpiBaeM 3HaYCHHUE BBIPAKEHUS X" —sin(zx) ).

3. BoeiBoguM 3HaueHue QyHKIHH.
13



bnok-cxema anropuTma npejacraBieHa Ha pucyHke 40.

( Haz[aﬂo ) ( Hajaﬂo )
/Bm x,y/ / Buoa x /
1 1

Ja HET Aa HET

» k.,
‘ max =X ‘ max =y ‘ f=x?—x ‘f=x2—sinnx

| P— | | > 4 |

v v

/ BrmBomo max / / Brmon /
C KOHeI[ ) ( KOHeIl )

a) 6)
a — OJIOK-cXeMa anropuTMma K npumepy 3; 6 — 0J0k-cxema anropurMa K npumepy 4
Pucynok 4 — I[Ipumeps! rpaduaeckoro npeCcTaBICHNAS BETBSIIUXCS AITOPUTMHYECKUAX CTPYKTYP

Ilpumep 5. V3 Tpex 3aJaHHBIX BEIIECTBEHHBIX 4YHUCEN X, Y, Z BBIOpAThH
HauOoJIbIIEE.

Pemenue.

Bxoonvie oannvie: X, Y, Z — naHHble Yucia (TUM BEECTBEHHBIN);

Buvixoonwvie 0annvle: Max — HauboJIbIlee YUCIIO (TUI BEIIECTBEHHBIN ).

Ilepgulii cnoco6: anrOpUTM C BIIOKEHHBIMH ITOJTHBIMHA BETBJICHUSIMHU.

Cnogecnblii anzopumm peutenusi 3a0a4u.

1. BBoaum Tpu yucia.

2. IlpoBepsieM yCIOBHE X = V.

Ecnu ycnoBue X =y BBINOJIHSETCA, TO IPOBEPAEM YCIOBUE X = Z. Eciu 0HO
HE BBIMOJHAETCS, TO HAMOOJIBIIIUM YHUCIIOM OYAET X (B MEpEeMEHHYI0 Max 3auchiBacM
3HaueHue X). Ecinu BTopoe ycioBue He BBIOIHAETCS, TO HAUOOJIbIIUM YUCIOM OyeT
Z (B IEPEMEHHYIO Max 3alUChIBAcM 3HAUCHHE Z).

Ecnmu ycnoBue X = y He BBINOJHAETCS, TO IPOBEPsEM ycioBue y = z. Eciu
OHO HE€ BBINOJHAETCA, TO HAWOOJBIIMM 4YHUCIOM OyaeT Y (B MEPEMEHHYI0 max
3anuchiBaeM 3HaueHue Y). Eciim BTopoe ycloBHe HE BBINOIHSAETCS, TO HAMOOIBIIUM
YHCIIOM OyeT Z (B MepeMEHHYI0 max 3aliCchIBacM 3HAYCHHE Z).

3. BeiBoaum HauboJibIee yuciao (max).

brok-cxema anroputMa rnpeAcTaBieHa Ha PUCYHKE O.
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HavalIo

!
BeoaX.y.z

.

max = =2 max = =2
| -t | l -t |

P

/

/ BeiBoji max /

'

(oo )

Pucynok 5 — briok-cxema k mpumepy 5 (IIepBblIid Crioco0)

Bmopoii cnoco6: anropuT™ ¢ nociieoBaTENbHBIMA HEMOJIHBIMU BETBICHUSMU U
CJIO’KHBIMH JIOTUYECKUMU BBIPAKCHUSIMH.

Cnogecnblii aneopumm peutenusi 3a0a4u.

1. BBogum Tpu umcna.

2. IlpoBepsieM KOHBIOHKIMIO YCIOBUHM X =V WU X = Z . Ecmm ycnoBue
BBITIOJIHACTCS, 3HAUUT, HANOOJIbIIIee 3HaUYEHUE X, TOITOMY BBHIBOJUM 3HAYEHUE X.

3. IIpoBepsieM KOHBIOHKIMIO Y = X My = Z. Eciu yclioBUE BBINOJIHAETCS,
3HAYUT, HAUOOJIbLIEE 3HAYEHUE Y, IOATOMY BBIBOJUM 3HAYEHUE Y.

4. IlpoBepsseM KOHBIOHKIMIO YCIOBUM Z = X WM Z = y . Ecam ycinoBue
BBITIOJIHACTCS, 3HAUUT, HANOOJIbIIIee 3HaUYECHUE Z, TOITOMY BBIBOJIMM 3HAYCHHE Z.

brok-cxema anroputMa rpeicTaBieHa Ha pUCYHKE 6a.

Koneuno, stor anroputM HEIPGHEKTHBEH, MOCKOJIBKY €CJIH BBITOIHICTCS
IIEPBOE YCJIOBHE, AITOPUTM BCE PABHO MPOBEPSIET APYTHE.

Tpemuit cnoco6: anroput™M C JIONOJTHUTEIBLHON sSYEMKOW maMaTh s
HanOOJIBIIIETO 3HAYCHHUSI.

Cnogecnblii anzopumm peutenusi 3a0a4u.

1. BBoguMm Tpu umcna.

2. BplgenseM NOMOJHUTENBHYIO SUEWKY MaMsTH JUIsl XpaHEHUsS HauOOJIbIIEro
3Ha4YeHUs1 Max. 3anMChbIBAEM B HEE 3HAUEHUE NTIEPEMEHHOM X.

3aTeM MOCTENEHHO CPABHUBAEM 3HAYEHHE MAX C OCTAIIbHBIMU JABYMS YHCIIAMH.

3. IIpoBepsiem ycnoBue max < 7y. Eciv OHO BBINOJHSIETCA, TO B SYCHKY JJIA
HauOO0JIbIIIEr0 3HAYEHUS 3aMTUChIBAEM 3HAUEHHUE Yncia Y.
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4. IlpoBepsiem ycioBue max < Zz. Eclii OHO BBINOJHSETCS, TO B SIMEUKY s
HaMOOJBIIEr0 3HAUYCHHUS 3aIIMChIBAEM 3HAUCHUE YHCIIA Z.

5. BeiBoauM 3HaueHue max.

biok-cxema ajiroput™Ma MpeACcTaBiIeHa Ha PUCYHKE 60.

Gy T (G )
HAJaio
'
Bropgx.y.z / Beox x. y. z/
I

Ia HeT max = a
1 ]
/’ Besogx / aa HET
| L L
l max=>b
71a HET
" BEIBO
/ ny / Ia HeT
| 9
max = ¢
Ia HeT

k.

/" BeBOogz /

| P

=5 (o)

a— BCA c nocienoBaTeIbHBIMH HEMTOJHBIMHA BETBIIEHUSIMU U CIOKHBIMH JIOTHYECKUMHA
BbIpaxeHUsIMH; 6 — BCA ¢ TONOTHUTENBHOM sTueHKOoN maMsITH
PucyHok 6 — Biiok-cXeMbl alropuTMOB K IPUMEPY S

/:BB[BO,Z[ max /

Ilpumep 6. Ha mockoctu XOY 3amaHa CBOMMH KOOpAWHATAMH TOYKA. YKa3aTh,
IJIe OHA PACIIOJI0KEHA: Ha KAaKOW OCH MJIM B KAKOM KOOPJIMHATHOM YTJIC.

Pemienue:

Bxoonvie oannvie: X, y — abciucca 1 opArHATA TOUKHU (TUI BEILIECTBEHHBIN);

Buvixoonvie Oanuble: cOOOIIEHHE O TIOJIOKEHUM TOYKM Ha KOOPIAWHATHOM
MJIOCKOCTH (THUIT TEKCTOBBIN).

Bo03MOKHEI ciieyroniue ciryJau:

— €CJIM Y TOYKH 00€ KOOPAMHATHI TIOJIOKUTEIbHBI, OHA HaxoauTcs B | ueTBepTy;
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— ecnm abciucca (X) oTpuniatenbHa, a opanHarta (y) MOJIOKUTENbHA, TO TOYKA
HaxoauTcs BO || KoopiMHATHON YeTBepTH;

— eci 00€e KOOpAMHATHI OTPULIATENbHBI, TO Touka npuHauiexkut |1 yeTBepTy;

— ecnu abciucca (X) MoJIoKUTENbHA, a opauHarta (y) oTpullaTeabHa, TO TOUKa
Haxoautcs B IV yeTBepTH.

3aMeTUM, 4YTO MCIIOJIB30BATh B MPOTPAMME YETHIPE OTAEIIbHBIE MHCTPYKIHH
BETBJICHUSI HE COBCEM IIPaBWIBbHO. Takoe pelleHHe AacT BEPHBIA pe3ysbTaT, HO
mporpamMma  OyneT  HEd(P(HEKTHBHOW. BCE TMPOBEPKH  OyAyT  BBITIOJHEHBI
MOCJIETOBATEIBHO, JAXKE €CJIM OTBET yke OyneT momydeH. [IpaBUbHBIM perieHrnemM
OyJIeT UCIIOJIb30BaHUE BIOYKEHHBIX KOHCTPYKITUN BETBIICHUS.

[TocKOMBKY TOYKA MOXKET JIE)KATh HA OJHOM M3 JIByX KOOPJAWHATHBIX OCEN WIIH
HaXOJUTHCSA B Ha4YaJie KOOPAUHAT, TO 3HAYUT MOTYT ObITh CUTYyalluH, KOT/la TOUKa HE
MIPUHAJICKUT HA OJHON M3 YeTBepTeil. DTU ciydan oOpabaThIBAaIOTCS B OTACIIbHBIX
BeTKax. M3 3Toro takxe cieayeT, 4To €Clid MEepBbIe TPU MPOBEPKU HE CpabOTaIH, TO
HEJIb3s IeJ1IaTh OJHO3HAYHBIN BBIBO/I, UYTO TOUKA NPUHAIJICIKUT OCTABILIEICS YETBEPTH.
[TorTOMy B iporpamme cooOIIeHUE O TOM, B KaKOI YeTBEPTH HAXOAUTCS TOUKA, MOXKET
OBITH TOJIBKO B T€JI€ BETBJICHHUS 10 YCIOBHUIO «I1a).

Cnogecublii aneopumm peulenus 3a0adu.

1. BBoguM KOOpAMHATHI TOUKH.

2. Iposepsiem ycnosue (X = 0). Eciiu 0HO BBINOJHACTCS, TIPOBEpsieM ycioBue (Y
=0). Eciii 1 3T0 yClIOBHE HCTHHHO, TO ToUKa ¢ koopanHatami (0, 0) sBiiseTcs Hagaiom
KOOPAMHAT, MbI BEIBOJUM c0o001IeHNE « Touka JIeKUT B Havasae koopauHaty. Ecnu xe
ycioBue (Y = 0) He BBINOJHSACTCS, JIeJIaéM BBIBOJ O TOM, YTO TOYKA JIGKUT HA OCH
OpJIMHAT U BBIBOJIMM COOTBETCTBYIOIIEE COOOIICHUE.

Eciu ycnoeue (X = 0) He BwImosHseTcs, nposepsiem ycinoBue (Y = 0). Ecnwm
nocjeaHee YCIOBUE HCTUHHO, TO TOYKA C HYJIEBOM OPJMHATOM JISKUT HAa OCH abCIIHCC,
MOATOMY BBIBOAMM cooOiienne « Touka Jiexxut Ha ocu abcuucey. Ecnu xe ycnosue (Y
= 0) He BBITIOJIHSIETCS, IeJIaeM BBIBOJ] O TOM, YTO TOYKA HE JIS)KUT HU HA KaKOH OCH U
HaM HY»KHO ONPENIECIIUTh YETBEPTh.

3. Tlpomepsem ycioBue (X = 0). Ilpy ero HCTUHHOCTH MPOBEPSIEM
MOJIOKHUTENBbHOCTD Y. Eciu ycnoBue (Y = 0) UCTUHHO, TO TOYKA C MOJIOKUTEIHHBIMU
KOOpAMHATAMU JIEKUT B MEPBOM KOOPAMHATHOM YETBEPTH U CIEAYET BBIBECTH
coobrmieHne «Todka JISKUT B TIEPBOI KOOPUHATHOM YETBEPTH.

Ecmu ycnoBue (y = 0) 10XHO, TO TOYKa C TOJIOKHTEIBHONW aOCIUCCON M
OTPULIATENBHON OPAUHATOM JIE)KUT B UETBEPTOU KOOPAMHATHON YETBEPTU U CIEAYET
BBIBECTH COO0IIeHNEe « ToUKa JIEKUT B YETBEPTON KOOPAUHATHON YETBEPTHY.

Ecnu ycnosue (X = 0) He BoInosiHsAETCsI, IpoBepsieM yciosue (Y = 0).

[Ipy ero UCTUHHOCTHM TOYKAa HWMEET OTPUIIATCIbHYI0 alcuuccy W
MOJIOKUTENILHYIO OpANHATY, 3HAYUT OHA JISKUT BO BTOPOU KOOPAMHATHON YETBEPTH.
BriBoaum cooOrienne 00 3TOM.

Ecmu xe ycnoBue (y = 0) n0OXHO, TO TOYKa MMEET 00€ OTpPUIIATEIIbHBIC
KOOPAWHATHI M BBIBOJUM cOOOIIeHHe «Toduka JIeKUT B TPEThel KOOPAMHATHOM
YETBEPTU.

biiok-cxema anroputma mpeacTaBiieHa Ha PUCYHKE 7.
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Pucynoxk 7 — biiok-cxema k npumepy 6

Ilpumep 7. Berauciuth 3Ha4eHUE PYHKIUU.

x + 3siny, ecu x < —2,
f ={e™ + 10x, ecin —2<x<4,
x?—37, ecau x > 4

Pemenue.

Bxoonvie oannvie: x, y— apryMeHT QyHKIIMH (TUIT BEIIECTBEHHBIN );

Bovixoonvle oannvie: f— 3nadueHne GyHKIUHU (TUI BEIIICCTBEHHBIH ).

Cnogecnblii anzopumm peulenus: 3a0a4u.

Ilepebiii cnoco6: anTOPUTM C BJIOKEHHBIMU BETBIICHUSIMU.

1. BBoguM apryMeHThl PyHKIUH.

2. IlpoBepsiem ycnoBue x < —2. Ecnm ycnoBue BBITOTHSETCS, BBIYHCIIEM

3HaueHue (QyHkiuHu mo dopmyne x + 3siny (B mepemennyto f 3amuceiBaem

3HAYCHUE BBIpOKEHUS X + 3 sin y).

Ecnu ycrnoBue He BBIMONHSACTCS, 3HAYNUT, APTYMEHT X HE MEHbIIEe —2, TO €CTh
JIeXKUT TipaBee —2. B 3TOM cityyae cpaBHUBaeM apryMeHT x ¢ 4.

Ecnmu Bemonnsiercs ycnoue x < 4, TO 3HaueHHE (YHKIUU BBIYUCISAEM TIO
dopmyne e + 10x.

Ecnu xe ycnoBue x < 4 He BBIIOTHSIETCS, 3HaqHT apryMEHT X JIS)KUT rpaBee 4,
TO €CTh 3HAUCHUE (1)YHKI_[I/II/I BbIuKcisgeM 1o gopmyine x2 — 3.

3. BeiBogum 3HaueHust QyHKIIHUH.

brok-cxema anroputMa npeicTaBieHa Ha PUCYHKE 8.
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Pucynok 8 — brok-cxema x mpumepy 7 (miepBblii criocod)

Bmopoii cnoco6: anropuT™ ¢ nociie1oBaTeNbHBIMU HEMOJIHBIMU BETBICHUSIMU U
CJIOKHBIMH JIOTHYECKUMU BhIpKEHUAMH (HEI(DPEKTUBHBIN aJITOPUTM)

1. BBogum apryMmeHThl GyHKIIUH.

2. TlpoBepsiem ycnoBue x < —2. Ecnm ycioBHE BBINOJIHSAETCS, BBIYUCISIEM
3HaYeHUe QYHKIMH 110 popMmyiie X + 3 sin y (B mepemeHHyto f 3amuceiBaeM 3HaYCHHUE
BhIpaXeHUs X + 3 sin y).

3. ITpoBepsiem ycioBust x = —2 U x < 4. Eciiy OHU BBINIOJIHEHBI, TO 3HAYEHUE
¢yHKIMU BeIUKCIsieM 1o Gopmysie e Y + 10x.

4. TlpoBepsiem ycnoBue x < 4. Eciau ycioBUE BBINOJHSAETCS, TO 3HAUYCHUE
(ynKuum Beraucisem no gopmyne x% — 37,

5. BoiBoguM 3HaueHust QyHKIMH.

brok-cxema anroputMa mpeacTaBieHa Ha pucyHke 9.

Ilpumep 8. Boruncnuth 3Ha4YCHHE (PYHKITUH.

x + 3sinvy, ecm — 20 < x < -2,

f=1e™ + 10x, ecsin — 2 <x <4,

x? -3, ecau x > 4
Pemenue.
Bxoonvie oannvie: X, y — apryMeHT QyHKIMH (TUI BEIIECTBEHHBIN).
Buvixoonvie oannvie: f — 3HaueHne QyHKIUM (TUTT BEIIIECTBCHHBIH ).
CrogecHblil aneopumm peuleHus 3a0ayu.
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Pucynok 9 — brok-cxema k mpumepy 7 (BTOpoit crioco)

Ilepsbiii cnoco6: anropuT™ C BIIOKEHHBIMH BETBIICHUSIMHU.

1. BBogum apryMeHThI GyHKIIUH.

2. ITposepsiem ycnoue X < -20. [1pu Takux 3HaYEHUSX apryMeHTOB QyHKIIUS HE
onpeneneHa. BeiBomuM cooOtiieHue 00 HTOM.

3. Ecnm xe yciioBMe HE BBINONHSETCS, TO apryMEHT BXOJUT B 00JaCTh
onpeneneHus: GyHKINU, BEIYUCIIAEM €€ 3HAaUCHHE.

[TpoBepsiem ycnoBue X < -2.

Eciu ycrioBue BBIMTOJIHACTCS, BBIYUCIIIEM 3HaUCHUE (QYHKIMH (B IepeMeHHYIO f
3aIMChIBaeM 3HaUCHHUE BhIpaxkeHus X + 3 * sin(y)).

Ecnu ycrnoBue HE BBIMONHSAETCS, 3HAYUT, aQpTyMEHT X HE MEHBIIE -2, TO €CTh
JIEXKUT TIpaBee -2. B 3TOM ciydae cpaBHUBAaEM apryMeHT X ¢ 4.

Ecnu BeimonHsieTcst ycnoBue X < 4, To 3HaueHHWE (YHKIUHU BBIYHUCISIEM I10

bopmyne € +10X (B nepemennyto f 3anuceiBaem 3nauerue Boipaxenns € +10X
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Ecnu ke ycnoBue X < 4 He BBINOJIHAETCS, 3HAUNUT, APITYMEHT X JIEXKUT Npasee 4,
2 y
TO €CTh 3HaUCHUE (DYHKIMH HYKHO BRIYHCIUATH IO hopmyie X — 3 (B mepemenHyto f

2 _qy
3aITICHIBACM 3HAYCHHE BRIPAKEHHS X —3 ).
BreiBoivM 3HaueHNe PyHKIUU.
bnok-cxema anroputma npejacrapieHa Ha pucynke 10.
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Pucynox 10 — brnok-cxema k nmpumepy 8 (1mepBblit criocod)

Bmopoii cnoco6: anropuTm ¢ ociie[0BaTeIbHBIMHA HEMOJHBIMU BETBICHUSIMU U
CJIOKHBIMH JIOTHUYECKUMU BhIpaKeHUAMH (Hed(DPEKTUBHBIN aJITOPUTM)

1. BBomum apryMmeHThl GyHKIIUH.

2. IIposepsiem ycnoBue x < —20. Ecau ycioBH€ BBINOJHIETCS, a MPU TaKUX
3HAYCHUAX apTyMEHTOB ()YHKIIMS HEOIPEAeSIeHa, BEIBOJINM COOOIIEHUE 00 3TOM.

3. IIpoBepsiem ycnoBue x < —2. Ecim yclnoBUE€ BBINIOJIHACTCS, BBIYUCIISEM
3HaueHUe QYHKIHH 110 Gopmyiiex + 3 sin y (BmepemenHyto f 3amvceiBaeM 3HaueHUE
BeIpakeHUs: X + 3 siny). Beisoguwm f.

4. IIpoBepsieM yciioBusi X = —2 U X < 4. Eciu OHU BBINOJIHEHBI, TO 3HAYCHUE
¢yHKIMM  BRUMCIHIeM 1o Qopmyie e Y + 10x (B mepemenHyro famuceiBaem
3Ha4YeHue BeipakeHus e ¥ + 10x). Beisogum f.

21



5. Ilposepsiem ycnoBue x < 4. Ecnam ycnoBue BBIMIOJIHSAETCS, TO 3HAUYCHUE
(yHkImy BeramcnsgeM 1o Gopmydte x> — 3 (B nepemennyio f 3amucriBaeM 3HaYeHUE
BhIpaxkeHus x2 — 3%). Beisogum f.

brok-cxema ajroput™Ma npejacTraBieHa Ha pucyHke 11.

Hpyroii crioco6 peliieHns: paccMaTpUBaeMoOil 3a/1auu CBsI3aH C UCIOJIb30BAHUEM
«pmara». B nporpammupoBanuu «daarom» Ha3bIBaIOT MEPEMEHHYIO OyJI€BOro THUIIA,
T.. B KOoTopoil xpanutcs nubo True, mubo False. Ix Tak Ha3pIBalOT MOTOMY, YTO
yOpaBJIICHUE C UX MOMONIBIO TOX0XKE Ha (pIaru: ecTh BCEro 2 BapuaHTa, (jar uiu
NOJHSAT, WIH OITYLIEH.

@naru B MpOrpaMMHUPOBAHUM TOKA3bIBAIOT, YTO MPOUCXOJIUT B IPOrpaMMe,
YTOOBI AJTOPUTM WJIM YEJIOBEK MOT NpHUHATH peuieHue. ['nnaBHas 3amada ¢iara B
IpOrpaMMHUPOBAHUU — TIOKa3aTh, YTO YTO-TO M3MEHWIOCh W 4YTO HYXKHO Ha 3TO
oTpearnpoBatb. Hanpumep:

— MOJb30BaTEIb CIUIIKOM MHOIO pa3 BBEN HENMPAaBWIBHBIM Mapojib — TOrAa
MporpaMma nocTaBuT (pyiar v B OJIUKaANUIINNA Yac HE IMMyCTUT €ro0 B CUCTEMY;

— Tpolieypa 3aKOHUMJIa pUCOBaTh MHTEp(eEc U ycTaHOBUIA CBOM ¢iar — B
ATOM CJIy4ae CUCTEMa MONMMET, YTO MOYKHO Pa3pelInTh MOJIb30BATEN0 HAXKUMATh Ha
KHOTIKY;

— CHCTEMA 3aMETHJIA OJIO3PUTENIbHYI0 aKTUBHOCTh M YCTAaHOBHIIA CIIELIUATIbHBIN
¢ar — B 9TOM cilydae oHa OyJeT 3aITUChIBaTh BCE ICUCTBUS MOJIL30BATENs, TIOKa ¢uiar
HE CHUMETCH,

— KyOMK BbLJIE3 32 UTPOBOE T0JI€ U HY>KHO OCTAHOBUTDH UTPY.

Hampumep, BaMm HHTEPECHO, €CTh JIM Y€JIO0BEK Ha BUJ€0. Brl nuiiere GyHKIHIO,
KOTOpasi IPOXOJUT IO KaJpaM BHUIEO U IMPOBEPSET KaXAbIM M3 HUX. Ecnym Hauper
YeJI0BeKa, TO cooO0IMT 00 3ToM. 1o yMo4aHuio cyutaeM, 4To 4eIoBeKa HET, TOITOMY
co3gaéMm mepeMeHHyro (iar, B KoTopyro 3amnucbiBaeM 3HaueHue False. Jlanee nns
Ka)XJIOTO KaJipa B BUJIEO IPOBEPSIEM, €CTh JIM Ha HEM YesioBeK. Ecnu yenoBek HaiiieH,
TO MeHseM ¢ar Ha True. B kon1e BeiBoguM (puiar. Eciiu HU Ha OTHOM KaJipe 4eJIOBEK
He Hainércsa, To Quar tak u ocrtaHercs False, moTomy uTO yciioBHEe Ha Haluuue
YyeJioBeKa HU pa3y He cpaboraeT. Eciu X0Th HA OJHOM KaJpe €CTh YEJIOBEK, TO MpH
00paboTKe 3TOro0 Kajapa cpabortaet yciaoBue u ¢iar ctaner True.

Tpemuti cnoco6: anrOPUTM C BIIOKEHHBIMH BETBIICHUSMH C HUCIIOJIb30BAHUEM
¢uara.

Cnosechblii aneopumm (mpemutl cnocoo).

1. BBomum apryMeHThI GyHKITUH.

2. B nepemennyto P (nmepemeHHyto ¢rara) 3anucpeiBaem 3HaueHue 0.

3. IIposepsiem ycnoBue x < —20 .Eciu ycioBue BBINOJHAETCS, TO B
nepeMeHHyo ¢iara 3anucbiBaeM 3HaueHUe | (mpucBanBaeM 3HaYeHUE MepeMeHHON P
€AUHUILY), TO €CTh (pyiar MOoJHUMAEeM, TaKUM OOpa3oM CUTHAJIU3UPYEM O TOM, YTO
(GYHKIIMS HE ompeieieHa.

4. Ecnu xe ycinoBu€ HE BBITIOJHAETCS, TO apryMEHT BXOAUT B 00JIacTh
onpeneneHus GyHKIMN, BEIYUCIIAEM €€ 3HAaUCHHE.
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Pucynok 11 — bnok-cxema k mpumepy 8 (BTOpoii crmoco0)

[IpoBepsiem ycnoBue x < —2 . Ecnu yclioBHE BBINOJHSAETCS, BBIUUCIISIEM
3HaueHue QyHKIMH 1o popmyiie x + 3 siny (B nmepemennyto f 3anucbiBacm 3HaUCHUE
BhIpakeHUsA X + 3 sin y).
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Ecnu ycrnoBue He BBIMONHAETCS, 3HAUUT, APTYMEHT X HE MEHbIIEe —2, TO €CTb
JeXKUT TIpaBee —2. B 3ToM ciydae cpaBHUBaeM apryMeHT X ¢ 4.

Ecnu Bemmonnsiercs ycnoue x < 4, TO 3HaueHHE (YHKIUU BBIYUCISAEM IO
dopmyie e ™ + 10x.

Ecnu ke ycnoBue x < 4 He BBITIOTHACTCS, 3HAYUT, apTyMEHT X JISXKHT Tpasee 4,
TO €CTh 3HAaUeHHE (PYHKIMU HYKHO BBIYMCIMTE 110 opMyite x% — 3V (B HepeMEHHYIO
f 3amicrIBaeM 3HaueHKE BBIpakeHus x2 — 37).

5. IlpoBepsiem 3Hauenue ¢uara. [IpoBepsieM ycioBue Ecim OH «momHSIT»
(3Hauenue P paBHO 1), TO BEIBOJUM COOOIICHUE «DYyHKYUS He onpedesieHa, €CIU Ke
¢rar «onymieH» (3Hauenue P paBHo (), TO BRIBOUM 3HaueHHEe QyHKIUH f.

bnok-cxema anropuTma npejacTaBieHa Ha pUcyHke 12.
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Pucynok 12 — Biok-cxema k mpumepy 8 (Tpetuii croco0)
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5.2 AropuTMu4ecKasi CTPYKTypPa «MHOKeCTBeHHbIH BbIOOP»

Kpome ycnoBHOTro ornepaTopa, B KaueCTBE YIPABISIONUIEH CTPYKTYPbl JOBOJIBHO
94acTO WCIOJIb3yeTCsl omepartop BbiOopa (pucyHok 13). Drta anropurMuyeckas
CTPYKTypa MO3BOJISET NEPEXOAUTh HA OJHY U3 BETBEM B 3aBUCMMOCTH OT 3HAYCHHUS
3aJIaHHOTO BBIpaKeHUsI (celeKkTopa BbIOOpa). Ee 0COOEHHOCTH COCTOMT B TOM, YTO
BBIOOD BBITNOJHSAEMBIX OIEPATOPOB 3/1€Ch OCYIIECTBISECTCS HE B 3aBUCUMOCTH OT
MCTUHHOCTH WJIH JIOKHOCTH JIOTUYECKOTO BBIPAXKEHUS, & SBJISIETCSI BHIYUCITUMBIM.

Omnepatop BbIOOpa MO3BOJSIET 3aMEHUTh HECKOJBKO YCIOBHBIX OMEPATOPOB (B
CHJIY 3TOTO €ro €Ill€ Ha3bIBAIOT ONEPATOPOM, MHOKECTBEHHOTO BETBJICHMUS).

[lepen BbITOTHEHUEM KOMAaH/bI «BBIOOP)» BBIUUCISAETCS 3HAUCHUE HEKOTOPOTO
BBIPAXEHUSI, a 3aT€M HAUMHAETCA MPOBEPKA YCIOBUIA, 3aBUCAIIUX OT 3TOTO 3HAUCHUSI.
[IpoBepka NpoaoKaeTCs 10 TeX NOp, MOKa HE BCTPETUTCS YCIOBUE, IPUHUMAIOIIEE
3HAYeHUWE WCTHUHA TIPpU JAHHOM 3HauYeHUH. B 53TOM cllyyae BBINOJHAETCS
COOTBETCTBYIOIIAs MOCIEA0BATEIBHOCT KOMaH,.

B anropurmuueckoil CTpyKType «BBIOOP» BBITIOJIHSIETCS 0OHA W3 HECKOJIbKHUX
MOCJIEI0BATEILHOCTEN KOMAaH PU UICTUHHOCTU COOTBETCTBYIOIIETO YCIOBUSI.

Ecnu Hu oono W3 TEepeUMCIICHHBIX YCJIOBUM HE SIBISETCS WMCTHUHHBIM, TO
BBITIOJTHSIETCS TIOCJIEIOBATENIBHOCTh KOMAH]l BETBH «HMHAYE», MPU €€ HANU4UHU. Eciu
BETBU «MHAYE» HET, YIIPABIICHHUE MEPENAECTCS CIAEAYIOUIEMY ONIEPATOPY.

X - ) .

X7 omepatop1 | X

| X2 omneparop 2 ‘ X., X_,- ){”
------------------- ] Omnepartop 1 rOr[epaTop 2|...|Oneparop n
| omeparopn ' . ' '

wHave
- » oIeparop (n+1)

Pucynox 13 — BapuaHnTtsl oopmiieHHs! OI0K-CXeMbl alTOPUTMUYECKOM CTPYKTYpPBI «BBIOODP»

Ilpumep 9. CocTaBuTh OJIOK-CXEMYy ajropuTMa K TpOrpaMMme, KOTOpas
3ampaliMBaeT y TO0JIb30BaTelss HOMEP JHS HEACIH W BBIBOJUT COOOIIEHHE O TOM,
SIBIIIETCS JIK OTOT JA€Hb pabounM (cooOrieHne «Pabounii 1eHbY), WK HET (COOOIICHMS
«Cy000T1a», «BockpeceHbe»).

Pemenue.

Bxoouvie oannvie: X — Homep nus Hepenu (meaoe gucio ot 1 g0 7);

Buvixoouwvie oanubie: coobieHne o TOM, COOTBETCTBYET JIM BBEICHHOE YUCIIO
pabodeMy aHIO, Cy00OTE U BOCKPECEHBIO.

CrosecHulli aneopumm.
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1. BBogum HOMEp JTHS HelleIu (3HaUYCHUE IIEPEMEHHOM X).

2. ITpoBepka 3HaYEHUS TTEPEMEHHOM X!

- €CJIM X paBEH 3HAYCHMIO OT 1 J10 5, BRIBOJMM COOOIIeHUE «Paboyuii Oetby;
- €CJIM X paBeH 6 BBIBOJUM cool1ieHue « Cyooomay;

- €CJIM X paBeH 7 BBIBOJIMM COOOIIEHUE «Bockpecenve.

HNuaue BeiBOAUM cooOI1IeHME 00 omnoOke BBoaa: «Quuubkaly.

brok-cxema anroputma npejacTaBiieHa Ha pucyHke 14.

C Ha4dallo )

:

/ Beomx /

.L-_-::Ij X H:j;,
1.5 / BrmBox /
/’ 'Pabounii neHp"”
6 /  BBIBOI /
—/f " =1 " f—
) Cy00oT1a
7 / BelBOZO /
/ "BockpeceHse"/
nHaue / BrIBOZQ /
/ "Ommu6ka!"

.

(e )

Pucynok 14 — brok-cxema k npumepy 9

6 Hukanyeckue aJIrOPUTMUYECKHE CTPYKTYPbI

[Juxnom Ha3bIBAETCSI MHOIOKPATHO TOBTOPSIEMBIM YYacCTOK BBIYMCIICHHM
(yuyacToKk TporpamMmbl). BBIYMCIUTENBHBIN MPOIECC, COJAEpXKAIIUA OJAWH WU
HECKOJIBKO LIUKJIOB, HA3bIBACTCS YUKTUUECKUM.

B oprannsanuu 1ukia MOKHO BBIIEIUTH CIEAYIOIINE ITAIbI:

- MOATrOTOBKA (MHULManu3auus) uukia (MN);

- BBIIIOJTHEHUE BhIUMCICHUN KA (Teno mukia) (T);

- mogudukaius napametpon (M);

- MPOBEPKa ycJIoBUs OKOHYaHUs 1ukia (V).

ITopsAIOK BBIIIOJIHEHUS ITUX ATAIOB, HAaIIpuMep, T u M, moxeT usmensToes. 11o
KOJMYECTBY BBIMOJHEHUSI LMKJIBI JAENATCA Ha LHUKIbI C OINpEACNICHHbIM (3apaHee
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3aJIaHHBIM) YHCJIOM TOBTOPEHUN — JETEPMUHUPOBAHHBIE ITUKIBI WU IUKIBI C
HEOMNpe/IeICHHBIM YMCIIOM MOBTOPEHUH, TaKKe JUIsl KOTOPBIX YHUCIO MOBTOPEHUN Tea
[UKJIa 3apaHee HEHU3BECTHO, a 3aBHCHUT OT 3HAUYCHHH MapameTpoB (HEKOTOPHIX
TICPEMCHHBIX ), YYaCTBYIOIIMX B BBIYHCICHUSAX — UTEPAIIMOHHBIC IIUKIIBI. KomndecTBo
MOBTOPEHUHN MOCIEIHUX 3aBUCHUT OT COOJIOJIEHUS HEKOTOPOrO YCIOBHS, 3aa0LIEro
HEOOXOIUMOCTh BBINMOJIHEHUSI LMKIa. [Ipu 3TOM ycrnoBHEe MOXXET HpPOBEPATHCS B
HayaJie IUKJIa — TOTJIa pe4b UAET O IUKIIE C MPEAYCIOBUEM, WM B KOHIIE — TOTJIa 3TO
IIUKJI C TOCTyCa0BUEM. J{Jisl KA ¢ TOCTIIPOBEPKOM YCIOBHSI OKOHYAHUS IIUKJIIA TEJIO0
IIMKJIa BBITIOJIHSICTCS KaK MHUHUMYM OJWH pa3, TaK KaKk CHadajga TPOU3BOMISTCS
BBIUMCIICHHS, a 3aTeM IMPOBEPSETCs YCIOBUE BBIXOJa M3 LMKIA. B ciaywyae nukia c
MIPEAMPOBEPKON YCIOBUSI OKOHUAHUS ITUKJIA TEJIO IMKJIAa MOXET HE BBITIOJIHUTHCS HU
pas3y B cilyuae, €Clii cpasy COOJII0/IaeTCsl yCIOBHE BBIXOIA.

Jlnst 0OpaGOTKM HECKOIBKUX OJHOTHITHBIX DSJIEMEHTOB WJIM BBHITIOJHCHUS
HECKOJIbKMX OJIMHAKOBBIX JACHCTBUI, pa3yMHO BOCITOJIH30BATHCS OTIEPATOPOM ITUKIIA —
JOOBIM U3 TPEX, KOTOPBIN HAMITYYIIIUM 00pa30M MOJIXOIUT K TOCTABJICHHOMN 3a/1aye.

6.1 Ik ¢ mocTycao0BUeM (€ MOCTIPOBEPKOH YCJIOBHSA)

AnroputMudecKas CTpyKTypa «LHKII C yCIOBHEM» UCIOJIb3YETCs, ECIIM 3apaHee
HEU3BECTHO, KaKO€ KOJUYECTBO pa3 HEOOXOJUMO IMOBTOPUTH TEJIO LUKIA. B sTOM
Cly4ae KOJIMYECTBO MOBTOPEHMUM TeNIA INKJIA 3aBUCUT OT UCTUHHOCTH YCIIOBUS.

B nuknax ¢ mocTyclIOBHEM CHadalla BBIIOJIHSAIOTCS BCE ONEPALUH, BKIIFOUEHHBIE
B TE€JIO LIUKJIA, U TOJIBKO IIOCJIE 3TOTO IIPOBEPAETCS 3aAaHHOE YCIIOBHE.

Y ¢noBue — BEIPAKEHUE JIOTMYECKOTO TUIIA, OIIPEAEIAIONIEE YCIOBUE OKOHYAHUS
BBIIIOJIHEHUSL TeNa LUKIA. B 3aBUCMMOCTH OT pe3yJibTata IPOBEPKH YCIOBUS
OCYILIECTBIISAETCSA BBIXOJ U3 LUKJIA UM €T0 IOBTOPEHUE.

brok-cxema 1aHHOW KOHCTPYKIMU NPE/ICTaB/IEHa HA PUCYHKe 15.

-

‘ TeIo [HKIA ‘
:

HET YCIIOBHE Aa

l

Pucynox 15 — brok-cxema anropuTMHUECKON CTPYKTYPHI ITUKJI C TIOCTYCIIOBHEM

Teno nukia ¢ MOCTYCIIOBUEM BCerzia OyZIeT BBITIOJIHEHO XOTA Obl OJWH pa3,
Mocjie 4ero TMpoBepseTcs ycloBuUE. B 3TONW KOHCTpyKUMH Tesno IuKiIa Oynaer
BBITIOJTHATHCS. IO TEX TMOP, MOKA 3HAYEHHE YCIOBHOTO BBIPAKEHHS JIOKHO (YCIIOBHE
"okoH4aHus" 1ukKia). Kak TOIbKO OHO CTAHOBUTCS HCTUHHBIM, BHITIOJTHEHHE KOMaH b
npekpamiaercs. Bo3MOXXHO NOCTpOEHKE IIUKIIA U C YCIOBUEM 'TIPOJOJIKEHUS' LHUKJIA,

T.€. TCJIO0 IIUKJIa 6YJICT BBITIOJIHATBECA 10 TCX IIOP, IIOKA 3HAYCHNEC YCIIOBHUA UCTUHHO.
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CrnoBecHOe OInucaHue UKIIA C TTOCTYCIOBUEM.

1. BeimonHsSeTCS TENO IHUKIA;

2. BeraucnsieTcs ycioBue;

3. Ecnu ycrnoBue J0XHO, TO BBIMIOJHSACTCS TEpexol K MyHKTy 1, To ecThb
orepaTophl Tella IMKJIAa BBITIONHSIOTCS €€ pa3, WHA4Ye OCYIISCTBIISACTCS BBIXOJ U3
IUKIIa (MPOAOJKEHUE aJITOPUTMA).

Takum oOpa3om, Teno IUKIA BBHIMOJHIETCS 0 TE€X TOp, MOKAa 3HAYCHHE
BBIpaKEHUS <yclioBHe™> paBHO false.

Baxupie 0COOEHHOCTH IMKJIA C TIOCTYCIIOBUEM:

- TeJO IuKJIa OyAeT BBIIOJHEHO XOTsA OBl OJMH pa3, Jaxe eciau <yCcIOoBHEe™>
M3HAaYaJIbHO UCTUHHO;

- I TOro, YTOOBI LHMKI 3aBEpUIMICA, HEOOXOIUMO, YTOOBI TENO IIMKIJIA
COJIepKajo JEUCTBUS, KOTOPHIE W3MEHSIOT 3HAYEHUsS TMEPEMEHHBIX, BXOSIIUX B
BBIPAKCHHUC <yCJIOBHEC>.

Ilpumep 10. PazpaboraiiTe aaroputM, KOTOPBIA BBIYHCIAECT cymMmmy (S) H
npousBeieHue (P) nepBbiX N HATYypaJbHBIX YHCEN U BHIBOJUT HA DKPaH MOJTyYCHHBIC
3HaueHus S u P.

Pemenue (nepswviti cnoco6: ¢ WCHONB30BAaHUEM IMKIA C TOCTYCIOBUEM).
ANTOPUTM peIlIeHHs] 3aJadydl COCTOMT B TOCIEAOBATEIBHOM Iepedope TMepBbIX
HaTypaJIbHBIX YUCENT U HAKOIUICHUS X CYMMBI U TIPOU3BEACHHUS.

Brraucienre cyMMbI CBOAUTCS K €€ HAKOTUICHHIO B BUJIE 3HAYCHUS IIEPEMEHHOMN
B IMKJE, B KOTOpOM TepeOuparoTcsi ciaraemble. llpu 3TOM HOBOe ciaraemoe
MPUOABISIETCS K CyMME MPEABIIYIINX CIaraéMbIX, T. €. B IUKIIC MOCICI0BATEIHHO
BEIYHCIIIIOTCS. BCE MPOMEKYTOUHBIE CyMMBI. [locie TepBOro BBIMOTHEHUS ITUKIIA
nepBas MPOMEXKYTOYHAS CyMMa JI0JDKHA OBITh paBHA 3HAYEHHUIO TIEPBOTO CIIaracMoro.
CrnenoBaTenbHO, HAYATBHOE 3HAYCHHE S TOJDKHO OBITH PaBHO HYJIIO.

[To anamoruu HakaruMBaeTcs nmpousBenenue. HavanpHoe 3Hauenue P 1ommkHO
OBITH PaBHO €IMHHIIC.

Crosechwiil aneopumm 3a0ayi.

1. BRogum 3HaueHue N.

2. PesepBupyem sueiiku namsatu x:=1 (aya Tekymiero 3HaueHus uucia), S:=0
(nns HakoIIeHUs: CyMMBI) U P:=1 (111 HaKOIIJIEHUsI TPOU3BEIICHU).

3.(Temo nukia) K umeroreiicss cymme npubaBiisieM 3HaYCHHE TEKYIIIETO YUCIIA.
A mnepemeHHyr0 P yMHOXaeM Ha TeKyllee 3HadyeHue uucna. llepexomum k
CIeMyIoneMy YuciTy (yBeTUIMBAEM 3HAUCHHE TIEPEMEHHOM X Ha SIUHUILY ).

4. TlpoBepsieM yCJIOBHE: HE IMPEBBICHIIO JM TEKyIIee 3HAYCHHE MPEeIbHOTO
3HaueHus N. Eciau yciooBue x > n HE BBIMIONHICTCS, TO BO3BpaIlaeMCs K IYHKTY
3.Ecnu ke 3HaueHue x MPEBBICWIIO 3HAYCHHUE N, TO 3aBEpIacM BBHITIOJIHCHUS IHKJIA,
MIEPEXOJUM K IYHKTY 3.

5. BeiBouM 3HaueHne epeMeHHbIX S U P.

brok-cxema anroputMa mpeacTaBieHa Ha pucyHke 16.
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Pucynok 16 — biiok-cxema k npumepy 10

Ilpumep 11. PazpabortaiiTe anroput™m, B KOTOPOM TpeOyeTcs BBOJIWUTH C
KJIaBHATYphl YHCIIAa W TIOJCYUTHIBATH WX CYMMy, J0 TIEPBOTO BBEICHHOTO
OTPUIIATEITLHOTO YHCIA.

Pemenue.

Kak u B mpempiaymeM npuMepe, HEOOXOAMMO HAKallJIMBaTh CYMMY ViKe
BBEICHHBIX C KIaBHATyphl uyucen. [IpekpaTuTh HYXHO TIpU  TOSBJICHHUH
OTPULIATEIHLHOTO YHCIA.

Crosecublil aneopumm 3a0a4u.

1. PezepBupyem siueitku mamsaru S:=0 (ans HakorieHUss cymmbl) U A:=0
(MHUIMANTH3UPYEM MTEPEMEHHYI0 A, 9TOOBI HE U3MEHIIIACh CyMMa).

2. (Teno mmkia) K mmeromeiicss cymme mpuOaBiisieM 3Ha4Y€HHE BBEICHHOIO
yucia A. BBogum cienyroiiee 3HaueHue AC KJIaBuaTyphl.

3. [IpoBepsiem yclioBHEe: HE BBEIM JIM C KJIABHATYPhl OTPHIATCIIEHOE YHCIIO.
Ecnun ycnoBue A < 0 He BBINOJHSAETCA, TO BO3BpALlaeMCs K MYHKTY 2 (BBINOJIHAEM
Teno nukiia). Ecnm sxe 3HaueHne 4 MEHbIIE HYJIs, TO 3aBEPIIaeM BBHITTOJTHEHHS ITHKJIA,
MEePEXO/INM K MYyHKTY 4.

4. BeiBoiMM 3HAYCHHE TIEPEMEHHBIX S.

briok-cxema anroputma npeicTaBiieHa Ha pucyHke 17.
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Pucynok 17 — biok-cxema k mpumepy 11

Ilpumep 12. PazpabotaiiTe anropuT™ aJis TadyaupoBaHust GyHKIIUN Y = i —e*

Ha UHTEpBaje oT a A0 b ¢ marom h.

Pemenue.

Ipumeuanue. Tabyruposanue ynkyuu — 3TO BBIYHCICHUE 3HAUCHUN (QYHKIIUN
OpH HW3MEHEHHH apryMEHTa OT HEKOTOPOro HAadalbHOrO 3HAYCHHS 10 HEKOTOPOIO
KOHEYHOTO 3HAYEHUS C OMpeaeIeHHBIM Iarom. [Ipu 9ToM BHI QYHKIIUH U IIAT MOYKET
MeHSThCs. TaOynupoBaHHe MPUMEHSETCS /IS COCTABJICHUS BCEBO3MOXHBIX TAOJIHII,
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KOTOPBIMH MOTYT OBITh Kak aOcTpakTHas TaOnuila 3HAYEHUN MaTeMaTH4YeCKOu
(GYHKIMY, TaK ¥ KOHKPETHAs TaOJHIIa, HAl[pUMep, CTOMMOCTH TOBapa WM TUIATEKEH,
COBEpIIICHHBIX a00HEHTOM COTOBOT'O OTlepaTopa.

Oobmas maTemarnueckas (OpMyITHPOBKA TAKOW 3a/1a4u:

BBIYHCIIUTD M Halle9aTaTh TaOJUIly 3HAUCHUH apryMeHTa X U PyHKImu y = f(x)
pU U3MEHEHHUU apryMeHTa X Ha oTpeske [a; D] ¢ marom h.

a — HayaJo OTpe3Ka;

b — koHerr oTpe3ka;

h — mmar;

N — KOJIMYECTBO IIaroB;

(n+1) — KOJIMYECTBO TOYEK.

®OyHKIMA, KaK MpaBUiIo, OMpesielieHa Ha 3aJaHHOM ydacTke. Tpebyercs n pas
MIPOU3BECTH BBIUUCIICHHSI OJJHOTO BBIPAXCHHUS TPU PAa3HBIX 3HAUCHUSAX X.

CnogecHulii anzopumm 3a0ayu.

1. BBoauM UCXOaHbIE JaHHBIE 4, b, h.

2. Teky1iee 3HaU€HUE apryMEHTa NIEPBOHAYAIBHO OEpEM 3aa (B IEPEMEHHYIO X
3aIAChIBAEM 3HAYCHHUE @).

3. (Temo mukma). Beramcnsiem 3HavueHue (QYHKIUM TPU TEKYIIEM 3HAYCHUH

1
aprymCcHTa = - ex. BBIBOI[I/IM 3HaUYCHUa X, VY. TGK IIe€ 3HAYCHHUE apryMCHTa
i x

yBEJIMYMBAEM Ha IIIar, TO €CTh X := X + h.

4. TlpoBepka ycmoBus. IIpoBepsiem, HE TPEBBHICHIO JIM TEKYIIee 3HAYCHUE
apryMeHTa TpaByro TpaHHIly HHTepBaia b, To ecth mpoBepsieMm ycioBue x < b. Ecnu
yCJIOBUE HE BBIMOIHICTCS CHOBA BBITIOJHSAEM TEJO IUKJIA (BO3BpaIaeMcs K MyHKTY 3),
€CJIM YCJIOBHUE BBIMOJIHAETCS, IIUKJI 3aBepIIaeTcs (Mepexo UM K MYHKTY 5).

5. Konen anropurma.

brok-cxema anroputMa npejicTaBieHa Ha pucyHke 18a.

Ilpumep 13. COCTaBUTH AITOPUTM ISl BBIYMCIIEHUS IPOU3BEICHUS YWICHOB PAIa

n :
D=11°
i = 12| +1
Pemenue.
Ilpumeuanue. JIns cokpailieHus 3anuced tuma & + ap + ... + @, 4acro
n
2.3
UCTIOJIb3yeTCsl 0003HAaueHUE k-1 . Ilpu »stOM 2 Ha3bIBAC€TCAd CHUMBOJIOM

CYMMHUpOBaHusI, a K — mepeMeHHOH, M0 KOTOPOW MPOU3BOAUTCS CyMMHPOBAHHE.

n
[Ta, =2 -a,-...-4,
AHaJIOTUYHO UCTIOJIB3yEeTCsl 0003HAUEHUE k-

[lepemenHasi, MO0 KOTOPOW NPOU3BOJIUTCA CyMMHpOBaHHE (TIPOU3BEIICHHUE),
NpUHUMAET TOJIbKO Iieibie 3HaueHus (!!!), mociemoBaTeNbHO BO3pACTAIONIUE OT
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3HAQ4YE€HUs, YKA3aHHOTO TMOJ 3HAKOM 2 (COOTBETCTBEHHO, H ) 1o OosbIIero

3HAYECHMUS, YKA3aHHOTO HAJI CUMBOJIOM 2 (COOTBETCTBEHHO, H ).
5

a,+a,+a 2.3,
HaHpI/IMCp, BBIPAKCHHUC 3 5 HEJIb3s NPEACTAaBUTh B BUAC 5! , TaK KaK
5

3
Ya =a +a,+a,+a,+a, a, +a,+a, =»a,,
s=1 . IIpaBWIIBHO 3amKcaTh -1

q

Z -r+l
B 9aCTHOCTHU, KOJIMYECTBO CJlara€MbIX B CyMMC '=' PaBHO q , TO CCTb

KOJIMYECTBY 3HAUCHU, KOTOPbIE IPUHUMAET MEPEMEHHAsI, 10 KOTOPOIl MPOU3BOIUTCS
CYMMUPOBaHHE.

2) C HHEI:]JIO ) 0) C Haq;i.]IO )
Broma.b. h / Beox N /
.

X=a 1=1
- !
3 D=1
1
y=——e* g
X L
2i
! D=D-
2i+1
BrBOI X. ¥y T
< i=i+1
x=x+h
HET za
HET x>b Ja

.

( | ) / BrBox D /
KOHeIl 1

( KOHeIl )

a — OJI0K-cxeMa anropuTMa K nmpumepy 12; 6 — Giok-cxema anropurma kK npumepy 13
Pucynok 18 — biiok-cxemsl k mpumepam 12 u 13
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CyMMa (mpou3BeIeHNE) HE 3aBUCHUT OT IEPEMEHHOM, TI0 KOTOPOU TPOU3BOUTCS
CyMMHUpPOBaHHE (YMHOXKCHHE).

4
q Zui,S—i =u,,+U,; +U;, +U,,
anpumep, -
’ 4

Zui,S—i

DaKkTUYECKU B i~ Hukakoro! Her! MHmekc | MHOTIa HA3BIBAIOT «TITyXHM»
CHUMBOJIOM, «HEMBIM», «CIICTIBIM» U T.J.

[Ipy mpuMeHEHMM HWHAEKCA CYMMHUPOBAHUsS B KayeCTBE IEPEMEHHOM, IO
KOTOPOH MPOU3BOAUTCS CYMMHPOBAHHUE, MOKHO HCIOJIB30BATh JIIOOYI0 OYKBY, KpOMe
€CTECTBEHHBIX UCKIIFOUCHUI.

B anroputmax BBIYHCIEHHUS CYMM, NMPOU3BEIECHUNA OCOOCHHOCTBHIO SIBISIETCS
COJIEpKaHME Tella NUKIIA. [[py BEIUMCIIEHMN CYMMBI K 3HAYEHUIO CYMMbI MHOTOKPATHO
npuOaBIIAIOTCS HOBBIE 3HAUEHUS ciaraeMbiX. [IpU BBIUYMCICHUM MPOU3BEICHUS
3HAYECHHE MHOTOKPATHO IIOMHOXKA€TCS HAa OYEpPEIHOM COMHOXHUTENb. MTOrosoe
3HAYEHHE €IMHCTBEHHOE, TaK KaK BCE OCTAJIbHBIE BHIYMCIICHHBIC 3HAUEHUSI SABJISIOTCA
MIPOMEXKYTOUHBIMH.

VYpaBieHHe MUKIAMU 3TOrO BHJIA BBIMOJHSAETCS TAKXKE C HCIOJB30BAaHUEM
YIPaBIAIONUX MEPEMEHHBIX, KOTOPHIMU (DaKTUYECKH CIIYKUT HOMEDP BBIUUCIISIEMOTO
3Ha4YeHusl (ciaraeMoro, MHOXUTENs). Eciu 4ucio mOBTOpEHHI! M3BECTHO, MOKHO
HCMOJIb30BaTh B TOM YMCJIE U LHKJI C TAPAMETPOM.

B nannom npumepe:

D—ﬁ 2 241 22 2-3 2:n 246 2n

1 2i+1 2141 2-2+1 2:3+1  2-n+1 3 57 7 2n+l

B 3aBHCHMMOCTH OT 3aJaHHOTO MOJIb30BATENIEM 3HAYEHHUSI N KOJMYECTBO 1IArOB B
QIrOPUTME MOJKET OBITh PasHBIM, TOITOMY JUIS ONpPEIENEHHs IIara HCIOIb3yeM
IPOMEIKYTOUHYIO IIepeMeHnyro | , kotopast OyaeT MeHsThCst T 1 10 N.

CnosecHuiii aneopumm 3a0avu.

1. BBouM KOJMYECTBO MHOKUTEIEH (IepeMeHHY0 N).

2. Pe3epBupyem sueliku maMsty i:=1 (a1 Homepa TeKyiero MHOxuTes ), D:=1
(11 HAKOTIJIEHUS MPOU3BEACHUSA).

3. (Teno nukna). Mmeromeecs npoussenenne D yMHOKaeM Ha BhIpaKEHHE

2i
2i+1

Tekyiiunii HOMEp MHOXHUTEJIS YBEJIMUMBAEM Ha 1, TO eCTh =1+1,

4. Tlposepka ycnoBusi. I[lpoBepsiemM, HE TPEBBICHJI JU HOMEP MHOKUTEIS
3HAaueHHUe N, TO ecTh MpoBepsieM yciaosue | >N, Eciim ycnoBue He BHITOIHACTCS CHOBA
BBITIOJTHSIEM TEJIO IMKJIA (BO3BpaIllaeMCsl K MYyHKTY 3), €CJIM yCIOBUE BBINOJIHSAETCS,
LUK 3aBepiiaeTcs (MepexoauM K MyHKTY S).

5. BeiBoaum 3HaueHue npousBeaeHus D.

6. Koner anropurma.

brok-cxema anroputMa npejacraBieHa Ha pucyHnke 180.
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6.2 IlukJ ¢ npeaycjoBueM (C MpeanpoBepKoil ycJ0BuUsl)

[k ¢ mpemyclioBHEM TaKXe MCTOJIB3yeTCsl B TOM Cllydae, €CJIM HEKOTOPYIO
MIOCTIEIOBATEIPHOCTh  JICHCTBUN HAM0 BBIMOJHUTH HECKOJBKO pa3, MpHYeM
HEOOXOMMOE YUCIIO TTOBTOPSHHU BO BpEeMs pa3paOOTKH MPOTpaMMbl HEU3BECTHO U
MOJKET OBITh OMPEAENICHO TOJBKO BO BpEMs €€ pabOThHI, T.e. ONMPEAEISAETCS XOAO0M
BBIUMCJICHHUS. TWIMMYHBIMA TIpUMEpaMH HWCIOJIb30BAaHHUS IMKJIA C TMPEANPOBEPKON
YCIIOBHSI SIBJISTFOTCSI BBIYUCIICHUS C 33IaHHOW TOYHOCTBHIO, TIOVCK JTAHHBIX B MacCHBE
win B Qaitne. OOmuid BUA CTPYKTYPHI IUKJIA C TIPEAYCIOBHEM B BHJE OJIOK-CXEMBI
MPEICTaBIICH Ha pucyHke 19.

-

a HET
A YCIIOBHE

"
TelIo IMHKIa
|

——

Pucynok 19 — biok-cxema anropuTMHYECKON CTPYKTYPBI ITUKJI C MIPETYCIOBUEM

[Mukn c mOpeaycIoBHEM BBINOJHSAETCS CIEAYIOUIMM 00pa3oM: CHauajia
MpOBEPSICTCSl  yCIOBUE (BBIYUCISAETCS 3HAUYCHUE BbIpaKeHUs <ycioBue™>). Ecim
YCJIOBHE HE BBIMIOJIHSETCS (3HaU€HUE BBIpAXKEHUs <ycloBue™> paBHO false), To Teino
[UKJIa HE BBINOJHACTCS, WM HAa OSTOM BBINOJIHEHUE LUKJIA C MPETyCIOBUEM
npekpaiaercs. Eciu ycnoBre BeIOIHIETCS (3HaUY€HUE BhIpaKeHUs <yCJIOBUE™> PaBHO
true), TO BBIMOJIHSIETCS TEJO LMKIIA, U TOCIE 3TOr0 CHOBA MPOBEPSAETCS BHIIIOJHEHUE
ycnoBus. Eciau ycnoBHe BBIIOJHSIETCS, TO TEJIO LUKJIA BhINOJIHSAETCA emie pa3. M tak
710 T€X TOp, MOKa YCIOBUE HE CTAHET JIOKHBIM. [[MKJI ¢ TAKUM aITOPUTMOM TIOJTYYHII
CBOE Ha3BaHWE, T.K. YCIIOBHE BBIMOJHEHUS Tela IMKJIa IMPOBEpSIETCS 0 Hadaia
BBITIOJIHEHHUS TeJa IUKJIA.

BaxHbie 0COOEHHOCTH IHUKIIA C IPEAYCIOBUEM:

- JUIsl TOTO, 4YTOOBI TENO IHKJIa OBUIO BBIMOJIHEHO XOTA OBl OJUH a3,
HE00X0IUMO, YTOOBI U3HAYAJIBHO YCIIOBHE BHITIOJIHEHUS IIUKJIa ObLIO UCTUHHO;

- JUTsl TOrO 4TOOBI UK 3aBEPIIUIICS, HEOOXOIUMO, YTOOBI B Jieie IIMKIa ObLIN
Obl  JeHCTBHS,  W3MCHSAMIOIIME  3HAUCHUS  TMEPEMEHHBIX,  BXOMSIIHUX B
BBIPAKCHUE<YCJIOBHEC>.

Ilpumep 14. PazpaboTtaiiTe aaropuT™M 3ajaqu, YCIOBUE KOTOPOH MPHUBEICHO B
npumepe 10. Anroputm J0JKeH BIUUCTATE cyMMy (S) u npousBeaenue (P) nepBbix N
HATYpaJbHBIX YUCEN U BHIBOAUTH Ha dKPaH MOJyYEHHbIE 3HaYeHUs S U P.

Pemmenue (6mopotii cnoco6. ¢ NCNOIB30BaHUEM IHKIIA C IPEIYCIOBUEM).

1. BBogum 3HaueHue N.

2. PesepBupyem sueiiku mamsatu x:=1 (ayia Tekymero 3HaueHus uucia), S:=0
(n1s HaKorIeHUs cyMMbl) U P:=1 (117151 HaKOIJIEHUS] TPOU3BEICHUS).
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3. [IpoBepsieM ycroBue: HE MPEBBICKIIO JIM TEKYIIEe 3HAYCHHE IMEPEMEHHON X
MpeAesIbHOrO 3HaueHud N. Ecin x < n, TO BBINOJHIEM TeJO LHUKJIA (IIEpeXoauM K
nyHKTy 4). Ecau 3HaueHue x mpeBbICMIIO 3HAYEHHE N, TO 3aBEpIIAEM BBINOJIHEHHE
LUKIIA (IEPEXOANM K IIYHKTY 5).

4. (Teno mukna) K umeronieiicst cymme mpuOaBiisieM 3HAYCHHE TEKYIIETO YrcIa.
A mepemeHHyr0 P yMHOXaeM Ha TeKyllee 3HaueHue uncna. llepexomum k
CJIEIYIOLIEMY YHCITY (YBEITUYMBAEM 3HAUECHUE IEPEMEHHOM X HA €IUHULLY ).

5. BeiBoiuM 3HauYeHHE EpEMEHHBIX S U P.

bnok-cxema anroputma npezacrasieHa Ha pucynke 20a.

) C Ha‘:iaﬂﬂ ) 2 C Haqfﬂo )
/BBO,I[ N / S=0
== =
!

7]
Il
o
\
7
5
Z
\

-

:1
P=1
ﬂa/k<N HET

L
3
na HET
X<N /BBO,I[X/

9
S=S+x ‘

# k=k+1
P=P- x !

‘ S=8+x
X=x+1 — i

S Sr=S/N

. .
/3511302[ S.P / / BrBoj St /
v !
< KOHeI[ ) < KOHEI )

a — OJoK-cxeMa anroputMma K npumepy 14; 6 — Giok-cxema anropurma K npumepy 15
Pucynox 20 — Biiok-cxemsl k mpumepam 14 u 15
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Ilpumep 15. Pazpaboraiite anroputM, KOTOPBIM MO W3BECTHBIM 71 OIEHKAM B
YETBEPTH BBIYUCIISIET CPETHUN OalL.

Pemienue.

Jlnst HaxoXAeHUsS cpelHero Oaia HeoOXO0JIMMO CyMMY OLIEHOK pa3/eliuTh Ha
konuuecTBo. [loaToMy OyneM B LIMKIIE HAaXOAUTh CYMMy, a IOTOM pa3/ieliuM Ha
KOJIMYECTBO.

1. Pe3epBupyem stueiiku namstu K:=0 (Ui TeKyIiero Homepa OICHKH), S:
(1711 HAKOILJIEHUSI CYMMBI).

2. BBoauMm 3HaueHue N.

3. IlpoBepsieMm ycnoBHe: HE TPEBHICHIO JIM TEKylllee 3HaueHWe Homepa K
3Ha4YeHus N.

Ecnmu k < n, To BBIONHIEM TEJIO IUKJIA (TIEPEXOIUM K ITYHKTY 4).

Ecinu ke 3HaueHne KpeBBICKIIO 3HAYCHKE N, TO 3aBEPIlIacM BBITIOJTHEHUS [IUKIIA
(mepexouM K MyHKTY 5).

4. (Teno mukina) BBogum x — odepemnyro oreHky. K umeroreiics cymme
npuOaBIIieM 3HAUCHUE TEKYIIEH OIeHKU. A TiepeMeHHY0 K yBennuuBaem Ha 1.

5. Beraucisiem cpegHee 3HaueHue (mepeMeHHas Sred) kak oTHoImeHue S K N.

6. BeiBo M 3HauYcHUE MTepeMeHHbBIX Sred.

bnok-cxema anroputma npeacraBieHa Ha pucynke 200.

1
o

Ilpumep 16. PazpaboTtaiiTe anropuT™M 3ajaqu, YCIOBUE KOTOPOH MPUBEICHO B
npumepe 12.

X

. 1
Pazpabotaiite anroputm [ TaOyaupoBaHUs (QYHKIMH Y = ~—e’ H

WHTEpBaJIe OT a 710 b C marom h.

Pemiennie (6mopoii cnoco6: ¢ WUCNOJNB30BAHUEM IHMKJIA C TPEIYCIOBHEM).
CI10BECHBIN AIITOPUTM 3a1a4U.

1. BBoaum ucxonHele JaHHEIE @, b, h.

2. Texymiee 3HaUe€HUE apryMeHTa MepBOHAYAIIbLHO OepéM 3a a (B IEPEMEHHYIO X
3aMKChIBAEM 3HAUYCHHUE Q).

3. [IpoBepka ycnoBus.

[Tpoepsiem, He IPEBBICUIIO JIM TEKYIIEE 3HAUYCHUE apryMEeHTa MPaBylo TPaHUILy
uHTepBaia b, To ects, mpoBepsiem ycnoBue x < b.

Ecnu ycnoBue BBIMOTHAETCS BBITOIHIEM TEJIO UK (IEPEXOIUM K YHKTY 4),
€CJIM YCJIOBHE HE BBIMOIHIETCS, LUK 3aBepLIaeTcs (MepEeX0UM K MMYHKTY 5).

4. (Teno mukia). Berumcnsiem 3HaueHWe (QYHKIUM TPU TEKYIIEM 3HAYCHUH

1
ApryMeHTa, y i= — — ex.

BriBoinM 3HaueHus X, Y.

Tekyree 3HaueHNE apryMeHTa YBEJIMYMBAEM Ha I11ar, To eCTh X := x + h.

5. Konern anroputma.
brok-cxema anroputMa npeacTaBieHa Ha pucyHke 21a.
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a — OJ0K-cxeMa anroputMa K npumepy 16; 6 — Girokx-cxema anropurMa K npumepy 17
Pucynok 21 — biok-cxemsl k npumepam 16 u 17

Ilpumep 17. PazpaboraiiTe aNroputM 3a7add, yCIOBUE KOTOPOW MPUBEACHO B
npuMepe 13. CocTaBUTh aJITOPUTM IJIs1 BBIYMCIICHUS IPOU3BEACHUS YWIECHOB Psifa

n- 2
[1 >
i=1 1+1

Pemenue (6mopoti cnocod: ¢ UCTIONIL30BAHUEM ITUKITA C ITPEYCIOBHEM).
CnoBecHBIN alITOPUTM 33JaUH.

1. BBoMM KOJMYECTBO MHOKUTENEH (IepeMeHHYO N).

2. PesepBupyem siueliku maMsaty 1:=1 (a1 Homepa TeKyuiero MHOxuTens ), D:=1
(17151 HaKOIJIEHUSI TPOU3BECHUS ).

3. IlpoBepka ycnoBus. IIpoBepsieM, HE TPEBBICKUI JU HOMEP MHOXHUTEIS
3HayeHue N, TO ecThb mpoBepseM ycinoBue =N . Eciu yciaoBHe BBINIOIHACTCS
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BBIIIOJIHSIEM TEJNO LMKNA (IEPEXOAUM K MYHKTY 4), €ClIi YCIOBHE HE BBIITOJIHSETCS,
LIUKJI 3aBEpILIaeTCs (IEPEXOAUM K ITyHKTY 5).

4. (Temo mukia). Mmeromeecst mpousBeaenne D yMHOXkaeM Ha BBIpaKeHUE

2i
2i+1

Texyuiit HoMep MHOKHUTEJIS yBEIUUMBAEM Ha 1, TO ecTh i=1+1,

5. BeiBoiuM 3HaueHue npouseaeHus D.

6. Koner anropurma.

bnok-cxema airoputma npejacrasieHa Ha pucyHke 210.

6.3 ukJ ¢ napaMmeTpom

[{uks ¢ mapamMeTpoM HCIOJIb3YETCs, €CJIM HEKOTOPYIO IOCJEI0BATEIbHOCTh
JNEUCTBUN HAAO BBINOJHUTH HECKOJBKO pPa3, MPUYEM YUCAO NOBMOPEHUl 3apaHee
uzgecmrno (pucyHok 22). Hampumep, BEIYMCIHTH 3HAYCHUS (DYHKIIMH B HECKOJIBKHX
pPa3IMYHBIX, OTCTOSIIIMX Ha PABHOE PACCTOSHUE IPYr OT Jpyra TOukax (TO €CTb
MOCTPOUTH TAOJIUILY 3HAUECHUN (PYHKIIUN).

~<1'J]_[ = Had, (IIar), KOH
"

‘ TeNo MHKIA ‘
|

l

Pucynok 22 —brok-cxema alropuTMHYECKON CTPYKTYPBI IIUKII C TTApaMETPOM

B nukiie ¢ mapamerpoM 4ucia0 NOBTOPEHUN LIMKJIA OAHO3HAYHO OIPENEIIEHO U
3anaercs ¢ noMotipio HavanbHoro (HAY), koneunoro (KOH) 3nauenuii mapamerpa u
mrarom (IIIAI) ero usmenenus.

[TapameTp 1uKiIa (Apyroe Ha3BaHHE—YINpPABISIONIAsS TEPEMEHHAs IIMKJIA)
JOJKHA OBITh BEJIMUUHOM 11€JI0TO THUIIA.

HcnonHuTENh N3MEHSET TEKYILEE 3HAUCHUE YIIPABIISIONIEH IEPEMEHHON IIUKIa
HA3HAUYCHUE BEIWYMHBI IIara Mepe] O4YEPEAHBIM MCIOJIHEHHEM CEPUU KOMAH]
(yBenuuuBaeT WM yMeHbInaer). Eciu mar 3agaH BbIpaXEHUEM, TO HMCIOJHUTEIb
BBIUMCIISIET €r0 3HAYEHHWE TOJBKO OJIMH pa3 Mepei INMEpPBbIM HCIOJHEHUEM CEpUU
KOMaH/I. 3HaUEHHUE I1ara He MOXKET ObITh PaBHO HYJIIO.

HauvanpHOe 3HaueHWe yIPaBISIOMIEH NEPEMEHHOW UHKJIA HCIOJIHUTED
MpUCBaMBaET IMapaMeTpy LHMKJIa B MOMEHT Hayajga WCIOJHEHUS YIpaBIsronieit
CTPYKTypbl. EciM HauanbHOE 3HAYE€HHE 3aJaHO BBIPAXKEHHEM, TO HCIHOJIHUTEND
BBIUKCIISIET €r0 3HAYECHHWE TOJBKO OJIMH pPa3 MEPEJ] IEpPBbIM HCIOJHEHUEM CEpUHU
KOMAaH/I.
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KoHeuHoe 3HaueHHWe yOpaBISIOMIEM NEPEMEHHOM LHKJIIA, WCIOJIHUTEIb
CpaBHMBAaET C HUM TEKYyIlee 3HAYEHUE I[apaMeTpa UUKJIa Mepel OYEPEIHBIM
UCIIOJTHEHUEM Ccepuu KoMaHI. Ecii KOHEYHOE 3HaueHUE 3aJaHO BBIPAXKEHHUEM, TO
UCIIOJTHUTENb BBIUUCIISET €70 3HAYEHUE TOJIBKO OJIMH Pa3 Mepe.l IEPBHIM UCIIOJIHECHUEM
CEepUU KOMaHJI.

HauanbHO€ 1 KOHEUHOE 3HAUEHUE UJIU BBIPAXKEHUE UX ONPEIEISIONIEE JOJIKHBI
OBIThH LIETIOTO THIIA.

B tene nmkia He NOMyCKaeTcsl IBHOE U3MEHEHUE 3HAYCHMS NapaMeTpa LUKIa
(HampuMep, C TOMOIIBIO OTIepaToOpa MPUCBAUBAHUS).

Ilpumep 18. PazpaboTtaiiTe anropuTM 3aJadyu, YCIOBUE KOTOPOH MPUBEIICHO B
npumepe 10. AIropuT™ 10JKEH BBIYUCIATE CyMMY (S) U npou3BeaeHue (P) nepBbIx N
HATypaJbHBIX YHCEI U BBIBOJAUTH Ha SKPaH MOJTyYCHHbIC 3HaUeHus S 1 P.

Pemienue (mpemuii cnoco6: ¢ UCTIOIL30BaHUEM IIMKJIA C TApAMETPOM).

B nmaHHON 3agade H3BECTHO KOJMYECTBO IIOBTOPEHUM Tejaa LUKIA [0
BBINIOJIHEHU aroputMa. MX xommuuectBo paBHO N. [I03TOMYy MOKHO HCIIOJIB30BaTh
LIUKJI C TapaMeTpoM (HaualabHOE 3HAaUCHHE NTapaMeTpa LUKIa 1, KoHEUHOe 3HauUeHue N
c marowm 1).

1. BBogum 3HaueHue N.

2. PesepBupyem siueiiku namsatu S:=0 (111 HaKOIUIEHUST cyMMbl) U P:=1 (s
HAKOILJICHUS] TPOU3BEICHU).

3. Haunnaem nuki ¢ mapamerpom. s x ot 1 10 N ¢ marom 1 moBTOpsieM Teo
LMKJIA: K UMEIOLLENCs CyMME MTPUOaBIIsieM 3HAaUeHHE TEKYIIET0 Yncia. A IepeMEHHYIO
P yMHOXkaeM Ha TeKylllee 3HaUeHHUEe Yucia.

5. BeiBoiMM 3Ha4YeHHE MEpeMEHHBIX S U P.

bnok-cxema anropuTma npeacTaBieHa Ha pUCyHKe 23a.

Ilpumep 19. PazpaboraiiTe anroputM 3a7add, yCIOBUE KOTOPOW MPUBEACHO B
. 1
npumepe 12. Pazpaboraiite anroput™m st TaOyaupoBaHus QyHKIUH Y = o e* Ha

UHTEpBase oT @ 10 b ¢ marom h.
Peuienue (mpemuii cnoco6: ¢ UCTIOIBL30BaHUEM IIMKJIA C TTApaMETPOM).
[Ipy mcnonp30BaHWU LHKJIA C MApaMeTpoOM HEOOXOIMMO 3HATh KOJUYECTBO
mraroB. KonmdecTBo TOUeK MOKHO BBIUUCTUTH IO OpMYyJIE:
n= [m} +1
h
,
r7ie MPSMBIMHA CKOOKaMu 0003HauYeHa IieNiasi yacTh uncia. L{ukn ¢ mapamerpom Oyzaer
«mepedupaThy HoMepa TOUYEK JIeJICHUS OTPE3Ka TaOyJISIUY.
CroBeCHBIN AJITOPUTM 3aJa4H.
1. BBogum ucxonHbie JaHHbe a, b, h.
2. Berarcnum KOIMYecTBO TOUYEK AesieHus 1o hopmye:

n:[E}+l
h .
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3. Haunnaewm nuki ¢ mapamerpom. st | ot 1 10 N ¢ marom 1 moBTOpsieM Teno

uKia: BeuncnseM 3HaueHue aprymeHTa mno gopmyle x=a+(1-1)- h. Brrancnsem
1
3HaueHue (QYHKIUU TpPHU TEKYIEM 3HAYeHUH apryMeHTa, Y i= - e* . BeBomum

3HAYCHHUS X, Y.
5. Konern anropurma.
brok-cxema anroputma npejcTaBiieHa Ha pucyHke 230.

a) C Hayvallo ) 6) C Hayvamo )
I
LN/ / ?BE?IL /

k
v .
S-S 1x x=a+(i—1)+h
! h
: 1
P=P- x y=——e”
1

/ / BrBon X,y /
BriBOI S. P/
.

L
< KOHEII ) .
< KOHeIl )

a — OJ0K-cxeMa anroputMma K npumepy 18; 6 — Girok-cxema anropurma K npumepy 19
Pucynok 23 — biok-cxemsl k mpumepam 18 u 19

Ilpumep 20. PazpaboraiiTe aNropuT™ 3a7a4dd, yCIOBUE KOTOPOW TPHUBEIACHO B
npumepe 13. CocTaBuTh anropuT™M JUisl BBIYMCICHHUS MPOU3BEICHUS UYJICHOB psija

N 2
:12| +1

Pemenne (mpemuti cnoco6: ¢ UCIIONB30BAHUEM LIUKIIA C IIAPAMETPOM).
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CnoBeCHBII aNropuT™ 3aJa4H.
1. BBoAMM KOJIMYECTBO MHOXKHUTENEH (IEPEMEHHYIO n).
2. PezepBupyem stueiiky mamsatu D:=1 (17151 HAKOTIIICHUS TIPOW3BEICHIS ).

3. Haunnaewm nuki ¢ napamerpom. jist i ot 1 10 N ¢ marom 1 moBTOpsieM TeIo
2i

IIMKJIa: UMeroleecs mpouspeeHue D yMHOXKaeM Ha BBIpaKCHHE 21 +1
5. BeiBoauM 3HaueHUe mpousBeaeHus D.
6. Koner anropurma.
brok-cxema anropuTma npeacTaBiieHa Ha pucyHke 24.

C HavalIo )

4

/ Brom n /

k4

Pucynok 24 — biok-cxema k npumepy 20
JlokazaHo, 4TO MpU PENICHUHM 3a4a4 MOXKHO OTPAHUYHUTHCS TOJIBKO OJIHUM
LIHKJIOM — 