TEMA: AJI'OPUTMU3ALIUA

JJABOPATOPHAS PABOTA Ne§8
AJIrOpUTMH3ALUA

Ilenv nabopamopnoii pabomel: N3y4nTh MPaBWIA COCTaBICHUS OJIOK-CXEM
aJITOPUTMOB.

Anzopummusayua. bnok-cxema u ee 3nemenmol

bnox-cxema — 3TO 1NOCIEAOBATENBHOCTh OJIOKOB, MPEANKHCHIBAIOIINX
BBIMOJTHEHUE ONPEIETICHHBIX ONEPALIMii, U CBA3EH Mexay 3TUMU Oiokamu. BHyTpu
0JIOKOB yKa3bIBaeTcsd MHQOpMalusg 00 ornepanusix, MoJieKaluux BeINOJIHEHUIO. B
tabsn. 1.1 npuBeneHbl HaumboJiee YACTO UCHOJb3yeMble OJOKH, H300pa’KeHBI
AJIEMEHTHl CBA3€H MEXKAYy HUMU M JaHO KpaTKoe MOsiCHEeHWe K HUM. biioku u
AIIEMEHTBl CBsI3ed HAa3bIBAIOT anemeHmamu Onok-cxeMm. IlperncraBneHHbIX B
Ta0JIMIIEe DJIEMEHTOB BIIOJIHE JIOCTATOYHO JUIsl M300PaKEHUS aJrOPUTMOB, KOTOpPbIE
HEOOXOIMMBI MPU BBITIOJIHEHUH CTYACHUYECKUX padoT.

[Ipu coenuHeHun OJIOKOB CIEAYET UCIOIB30BATH TOJBKO GEPMUKAIbHbIE U
20pU30HMANIbHble JUHUU TIOTOKOB. [ OpHU3OHTajbHBIE TMOTOKH, HMEIOIINE
HaIpaBJICHUE CIIpaBa HAJIEBO, U BEPTUKAIbHBIC TOTOKH, UMEIOIME HAIpaBJICHUE
CHU3Y BBEpX, AOJHKHBI OBITH 00S3aTEIBHO MOMEYEHBbI cTpenkaMu. [Ipoune motoku
MOTYT OBITh TIOMEYEHbl WJIM OCTaBJIECHBl HENOMEUYEHHBIMU. JIMHMM TOTOKOB
JOJDKHBI OBITh NapaljiesIbHbI IUHUSAM BHEIIHENH PaMKHU WM TpaHULaM JIUCTA

Tabnuya 1.1. Dnemenmol On10K-cxem

Ha3zanue DJIEMEHT KommeHnTapui
IIponecc | y  |BeruncautenbHoe JEWCTBHUE WIHA
w MOCJIE/IOBATEIILHOCTD
v | % |BBIUHCIHTEIBHBIX ACHCTBHI

Pemenne [IpoBepka ycimoBus
Moaudukanus 3aroJI0BOK IIMKJIA
[IpenonpeneneHHbI | OO6parieHue K mporeaype
rpouecc

|
JIokyMeHT | BriBOA HaHHBIX, IEYaTh TaHHBIX
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[lepdoxapra BBoa nanHbIX
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BEPTUKAJIbHBIE TIOTOKH — HAIPBJICHUE IOTOKOB

Crnusaue }_<7 CiausaHue TUHUN ITIOTOKOB

MexcTpaHuYHbIN I? Her

COCJIMHUTEIIb

Juneinan anzopummuyeckas cmpykmypa

[Ipocreiiine 3amadyd MMEIOT JIMHEWMHBIA QJITOPUTM pEUICHUs (UMEIOT
CTpYKTYpY "ciienoBanue"). AIropuT™M JUHEHHON CTPYKTYphI MPEACTaBISET cO00it
MOCJICIOBATENIBHOCTh JICUCTBUNA W HE COJACPKUT KaKUX-TUOO ycioBuil. Takum
00pa3oM, B TaKMX aJTOPUTMAaxX BCE ATAIllbl PEIICHUS 3a/1auyd BHITTOJHSIIOTCS CTPOTO
MOCJICIOBATEIILHO, T.€. JIMHEWHBIE AJITOPUTMBI BBITIOJHSIOTCS B €CTECTBEHHOM
MOPSAJIKE €r0 HAMMCAHUA U HE COAEPKAT Pa3BETBICHUN U IOBTOPECHUN.

Heucreue 1

HeucTBHE 2

HedcTBHE 3

Pucynok 1.1 — JluHeiiHast anropuTMHUUecKas CTpyKTypa

Pazeemenarowanca anzopummuyeckans cmpyKkmypa

B Takmx anropuTMax JenaeTcs BBIOOp: BBINOJHATH WIH HE BBIMOJIHATH
KaKyI0-HHOYIb TPYNIy KOMaH]T B 3aBUCUMOCTH OT YCJIOBHS, T.€. BRIOUPACTCS OAUH
M3 HECKOJIBKHX BO3MOXKHBIX IMyTe€H (BapHMaHTOB) BBIYUCIWUTEIHLHOTO TpoIlEcca.
Kaxp1it mo00HBIN TyTh Ha3bIBACTCS BETBBIO AITOPHUTMA.

[Ipr3HakoM pa3BETBIAIOMIETOCS AJTOPUTMa SBJISIETCS HAJW4YKME OIepanui
YCIIOBHOT'O TMEPEX0Jla, KOrga IPOUCXOAUT IPOBEPKA HCTUHHOCTH HEKOTOPOTO
JIOTUYECKOTO BBIPAKECHHUA (MPOBEPSEMOE YCIOBHE) HW B 3aBUCHUMOCTH OT
WCTUHHOCTHU WJTH JIO)KHOCTH MPOBEPSEMOTO YCIOBHS JIJIs1 BBITIOJTHEHUS BHIOUpPACTCS
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Ta WIK UHAsI BETBb aJrOPUTMA.

B noruuyeckux BBIPAKEHHUSX HCIOJNB3YETCS ONepauus CpaBHEHUA: <
(menbiie), > (Oomnbiie), <= (MEHbIIEe WKW PaBHO), >= (OOJbIIE WIM PaBHO), =
(paBHO), != (He paBHO). HacTo BCTpedaroTCs 3aa4u, B KOTOPBIX UCIIOIB3YIOTCS HE
OTJEJbHBIE YCIOBHUS, a COBOKYNHOCTb CBSI3AHHBIX MEXIy COOOH yCIOBHI
(otHOMIEHU). [ CBsI3U MCMONAB3YyIOTCs Jorndeckoe M &&, a takxe norudyeckoe
WA ||.

Hanpumep:

(2+3) && (2+5) >= 6 — HeT (JI0KHO)

Anroput™m mnpeanosaraeT BbimoiaHeHue JledcTBusl, ecnum  3amMcaHHOE
yCIIOBUE HWCTUHHO (BBIMOJHSETCSA), W BbINOJIHEHUE JlelcTBUsAZ, ecnu yclloBUE
JIO’KHO (HE BBITIOJIHSETCS) — ATO MOJIHAs Pa3BUIIKA.

Honnasn pazeunka:
if (ycnosue) JletictBuel; else JletictBue?;

YcaoBue

HeicrBue 1 He#crBHE 2

Pucynok 1.2 — IlonHast pa3Buiika

Ecnu B anroputme otcyTcTBYeT [leiicTBHE2, T.€. €CIIM 3allMCAHHOE YCIIOBHUE
WCTUHHO, TO BbINMONHsAETCS JlelicTBuel, a eciu ycClIOBUE JOHO, TO HHUKAKUX
JIEVCTBUM HE BBITIOJHACTCS — 3TO HE MOJIHAS Pa3BUJIKA.

Henonnasn pazsunka:
if (ycnoBue) JletictBuel;

YcaoBue

IencTBHE

Pucynok 1.3 — Hemmonnas pa3Buika



Huknuueckas ancopummuueckas cmpykmypa
Huxn — noka (c npedycnosuem)

[ukimoMm Ha3BIBaCTCS MOCICAOBATCIIBHOCTh  JCHCTBHM, BBHIMIOJHICMBIX
MHOTOKpPaTHO, KaXJIbld pa3 MpU HOBBIX 3HAUYCHUSAX mapameTpoB. ILuka c¢
MPEAYCIOBUEM UCIIONB3YETCS, KOT/1a HEM3BECTHO KOJIMYECTBO MOBTOPESHUM

YcaoBHe

-—

Pucynok 1.4 — Iluxn ¢ npegycioBuem

Brinonusiercst cienyoomum o0pa3om:

Cuauana mpoBepsieTcs yciaoBue. ECiM OHO MCTHHHO, TO BBITIOJHSAETCS TEJIO
nukia. Ecou ycioBue CTaHOBUTCS JIOKHBIM, TO TEJIO IMKJIA HE BBITIOJHSETCS, a
BBITIOJTHSIETCSI CJICAYIOIIMM 32 IIUKJIOM omnepaTop. Takum oOpa3om, eciii YCIOBHUE C
caMOoro Hayaja JI0’)KHO, TO TeJIO IUKJIa He BBITIOJIHUTCS HU pa3sy.

Jns  Ttoro 49TOoOBI WM30€XaTh 3allMKIMBAHHUS MPOrPaMMbl  HEOOXOIMMO
oOecrieunTh M3MEHEHHE Ha KaKJIOM Ilare IMKJIa 3HA4YeHHsS XOTS OBl OJIHOI
NIEpEMEHHOMN, BXOAIIEH B YCIOBUE ITUKIIA.

Hukn 0o (c nocmycnoeuem)

ukn npeaHa3HaueH Jid OpraHU3aIllMd MHOTOKPATHOTO MCIOJHEHHS Habopa
WHCTPYKIIMK  (OomepaTopoB,  HAaWMEHbIIas  aBTOHOMHAs  4YacTh  S3bIKa
nmporpaMMupoBaHust). Ecim 3apaHee HEHW3BECTHO YHCJIO MOBTOPEHHUM IHMKJA, TO
MOHO HWCIIOJIb30BaTh ITUKJ C IOCTYCJIOBHEM. B OOJBIIMHCTBE MPOIETYPHBIX
SI3BIKOB MPOTPAMMHUPOBAHUS IIUKJI C IIOCTYCJIOBHEM peau3yeTcsl OIepaTopoM
while, orcrona ero Bropoe HazBanue— While-uki

|

A

JdeHcTBHSA

YcaoBHe

Pucynoxk 1.5 — [{uki ¢ mocTycioBuemM



Beimonnsercs cJIeayromum O6p&30M. CHauana BBINIOJHSICTCS TEJIO OUKJIIa,
3aTCM IIPOBCPACTCA YCIIOBUC. Ecmu ono JIOKHO, TO BBIIIOJIHACTCA TCJIO0 LIUKJIIA. Ecmu
YCJIIOBHUC UCTHHHO, TO HHUKJI CUUTACTCA BBIIIOJIHCHHBIM. B »sToM mukie noruyeckoe
BBIPAKCHUC - OTO YCJIOBHUC BbIXOAd U3 IMUKIIA.

Huxn ¢ napamempom

[ukn ¢ mapaMeTpoM HCIONb3YETCs, KOrJa W3BECTHO HAYAJIBHOE 3HAYCHUE
MIEPEMEHHON, KOHEYHOE 3HAYCHUE M IIar u3MeHeHus paBeH |1 wmm —1, T.e.
napaMeTp yBEJIUYUBACTCS WM YMEHbINAETCS Ha eMHUIlY. Takum 00pa3om, IUKII C
MapaMeTpoOM OPTraHU3yeT BBINOJHEHUE OJHOTO WM HECKOJIbKHUX OIEpaTOpOB
3apaHee OoNnpeeIeHHOE YUCIIO pa3 (M3BECTHOE 3apaHee)

3anaHue HEX

napameTpos UMKNa

v

Pucynok 1.6 — [luki ¢ mapamerpom

3aganue napamertpa mukia: [=N;I<=K;1, rae
| — mapameTtp umkia (CYETUUK);

N — HavyanpHOE 3HAYCHHUE MTapaMeTpa;

K — koHeyHOe 3HaueHHE MmapameTpa;

1 — mar u3MeHeHus napaMeTpa IUKIIA.

[uki for BBIOJIHAETCS CIICIYIOIIMM 00pa3oM:

1. TTapameTpy npucBanBaeTcs Ha4aJlbHOE 3HaUeHUE N;

2. IlpoBepka: Ecnu 3HaueHne mapamerpa He Oouibiie (HE MEHbIIE) KOHEYHOTO
3HaueHus K, To nepexos Ha 1.3 uHaye 11.6.

3. BeinmonHsieTcs Teno uuKia

4. ITapameTp 1ukia yBeauuuBaeTcs (yMeHbIIaeTcs) Ha 1

5. Ilepexon Ha 1.2

6. Beixon u3 nukia

Hcnonw3oBate 1y for HeoOXoaumo mpu 3apaHee W3BECTHOM KOJUYECTBE
nopropeHui. Henb3ss m3meHATs mapamerp B Tene uukia. [Ipw ucnonp3oBanuun
KpaTHBIX (BJIOKEHHBIX) IIMKIOB NPUMEHSATH pa3Hble MEPEMEHHbIE B KadyecTBE
rnapaMeTpoB.



3AJIAHUE

B cooTBeTCTBUM C BApMAHTOM HEOOXOJMMO JJIs 3a]lay, IPUBEICHHBIX B TAOJIHUILIAX
1.2,1.3, 1.4:

1)  mpoBecTH JEKOMIIO3MIIMIO MPOIlecca HAXOXKICHHUs pe3yibrata (pa30ouTh Ha
TpU WK OoJiee ICHCTBHUA);

2)  BBISIBUTHh 3HAYCHUs (WM AMANA30H 3HAYCHUI) MCXOMHBIX JAHHBIX, IMPH
KOTOPBIX 33/1a4a HE UMEET PEIICHUS;

3)  cocTaBUTh OJOK-CXEMBI AJITOPUTMOB PEIICHUS 3a7ay;

4)  obopMUTH OTUET.

Otuer odopmisercs B peaaktope Word na nmcrax ¢opmara A4, HamMCAHHBIA C
OJTHOM CTOPOHBI U CO/IEP KAl

— TUTYJIbHBIN JIUCT MO CTaHAAPTHOM (opMme;

— IMOCTAaHOBKY 33/1a4H;

— HEOOXOJMMbIE MAaTEMATUYECKHE BBIKIAIKH (JIOMOJHUTENbHBIE (HOPMYIBI W/ WM
HOSICHSIFOLLIUE PUCYHKH);

— OrPaHUYEHUS HA UCXO/IHBIE JIaHHbIE;

— aJITOPUTM PEIICHUS 33]]a4 B BU/I€ OJIOK-CXEMBI;

— TE€CTOBBIE TAOJHUIIBL;

— pe3yJIbTaThl BBIUMCIEHUH 110 KaKIOMY TECTY;

— BBIBOJIBI.

Tabauya 1.2. Jluneiinvie ancopummol

Boruuciienne 3Hadenus ¢ynkuumu Yy = f(a, D). 3Bnauenus a u b 3agarorcs
CaMOCTOSTEIILHO.
Homep 3agaua
BapuaHTa
1 0,75Jb —%%) sin(b- %)
cos[(a +b)2 + ea}
2 81550 - In(a)
24,38 - cos(b)(e? — a?)
3 .e@ _ .eb
0,314 e b0,512 e ‘In(a)
Sln(§-72')
4 ; 01- In(e3)
sinz(%-n)JrcosZ(%-;r)




1— Cosz(% - 7T)

05-eP +0,312-e2

6 %-cos(eb—l)-%
0,5121- (1 — In(%))
7 2
11,21-(1+ In(g)) 3
s a a
1—SIH(F-7T)-COS(F-7Z')
8 37 1 3nr).ea
(0,81-%a 5155 Jb)-e
9 [ b j 2
3 0,127 -e\ A&
11— %/cos(% - 7T)
10 0,5-(In(a) + In(b))
?/cos[(a+b)2+ea]7é
11 0,719 p2 _ g2 .
?/ b .a2 02 +cos((|n(b))€)
12 2
[O,Ssin((ln(e(b +a)y) Z)+1308 cos((In(e(@ ~b)y) %)} 3
13 0,807{1—sin2((a—b)-%)}
a2 % 0,312-{1+c032((b+a)-%)}
5]
14 4,3sin[(%+l)7r]
(%] 1—cos[(%—1)7z] + In(b)
15 12 b){(l + cos2(a))(L— cos(b)) + 0,711 In((a + b)3)
16 3(a—b)2 .sin2(1— ). % .cos2(1—Py. T
\/(a b)< -sinc (1 b) 3 cos< (1 a) 3
0,701 In((a — b)2)
17
%/ 1-e% o8 2) +1n(0,708  b)
e b a
18

In{cos(a —b) ;ﬂ

3
a-b . 0,137
b+a




Tabauya 1.3. Pazeemesnsatowuecs aneopummol

BBOI[SITCSI BCIICCTBCHHBIC YHUCJIA XuY. OHpGI[GJII/ITB MPUHAJIC)KUT JIM TOYKaA C

koopauHaTamu (X;Y) 3alITpUXOBaHHOM YaCTH IJIOCKOCTH

Howmep

Howmep

3amaya 3amaua
BapUaHTa BapUaHTa
AY AY
1 2
5 (R
1 A 1 X 2 B C 2 X
0 " 0 -
1 . L
pY AY
1 2
X -2. 12 >;<
0 05 1 -1 0 1
Y
’ AY
_____ 1
5 _1 ndl : %
1 1 X
_1 O
AY
] AY
27 x
7 -1 1 2;( 8 2; > /2 T
-1
T
AY 1nY
1 N X
=1-x’ = -
9 Y 10

VY XX
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Tabauya 1.4. [uxniuueckue aneopummol

Breruucnutb

CyMMy S TI€pBBIX

N-4JICHOB

psna

TOYHOCTBIO

&=0.01.

CymMupoBaHHE YICHOB psifla NMPEKPAaTHTh, €CIM O4YepeqHON ujieH psaa Y Oyner

MCHBIIIC &.
Ne CymMa psama Ne CyMmMma psamga
BapuaHTa Y PAA BapuaHTa Y PAA
. . i 1 , . 2n—1
L+ 1 B 2"
n=1 n=1
B (2n —3)(3" — 2) B (2n)2n
n=1 n=1
L3 -1)@B"-1) - Lu2n
n=1 n=1
11 2n—1
7 _ 8 _
5= Z (ﬁ*?n) S on
n=1 n=1
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Ne CymMma psaga Ne CymMma psama
BapHaHTa y p & BapnaHTa y p &
. - =1 0 ~ 41
S L+ o Ly 2
=1 n=1
11 S = 1 12 s—izn_
(3" —1) B 3n
n=1 n=1
13 S—in_l 14 s—i n
CLa2n—1 L+ 1R -1)
n=1 n=1
= 2n 1 2
15 S=) o 16 5= (7+35)
n=1 n=1
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