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NMPUMMEHAEMbIE CMMBOIJ1bI

ITpu 3armncu mporpammM Ha si3b1ke BASIC npumensitoTcs:

- necsITHYHbIe OUQPHI;

- CTPOYHBIC U 3arjlaBHbIe OYKBBI JATHHCKOTO andaBuUTa;

- CTPOYHBIE U 3arjlaBHBIE OyKBBI PyCCKOTO alipaBuTa (pycckue OyKBBI JOITyCKaeTCs
HUCTIONIb30BaTh B oniepaTtopax REM, cTpOYHBIX IEpEMEHHBIX U KOHCTAHTAaX);
- 3HAaKU apu(PMETHIECKUX ONepaui U CIIy)KeOHbIE CUMBOJIBI:

"+" - cJI0KEHHE;

"-" - BpIYMTaHWE WJIN 0003HaYEeHHUE OTPHUIATEIILHOTO YHUCJIA;

"F" - yMHOXXEHHUE;

“¥%> _ BO3BEIEHHE B CTEIICHD;

"/" - nejeHue;

"=" - paBeHCTBO;

">" - 3gak "0oubIlne";

"<" - 3pak "MeHbIIE";

">=" - 3pak "GobpIIe NIU paBHO";
"<=" - 3HaK '""MEHBIIIE UJI1 PaBHO";
"<>" - 3pak "He paBHO'";

""" - 3anATasi;

“()” - meBasi u mpaBast KpyTJIble CKOOKMU;

"#" - ciry>keOHBIN CUMBOJI (HampaBJICHHE ITOTOKAa BbIBOAA B kaHal [12C);

"@" - cmy>xeOHBIN CUMBOJI (HalpaBJI€HUE ITOTOKA BHIBOJIA B IaMSITh);

":" - gBOETOYNE IPUMEHSICTCS JIJIsl pa3AeJICHHUs OTIepaTOPOB, 3aUCHIBAEMBIX B OJHOM
CTPOKE;

“$”’ - npuMeHsIeTCs Aj11 0003HAUCHUS TSKCTOBBIX [TIEPEMEHHBIX.

IIpu 3ammncu omepaTopoB, PyHKIOHI, UMEH IIEPEMEHHBIX MOYXHO HUCHOJIB30BATh TOJIBKO
OyKBBI TaTHHCKOTO ajipaBuTa. MICKIIIOUeHNE COCTABIISIIOT MPUMEYaHUsI B onlepaTopax
REM wn 3HaYeHHUsI CTPOYHBIX TIEPEMEHHBIX, TJIE MOYKHO HUCIIOIB30BaTh TaK)Ke 3arjlaBHbIC
W CTPOYHBIE OYKBBI PyCCKOTO ajidaBuTa.
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INEPEMEHHBIE

HNiMeHa 4YHCJI0BBIX IEPEMEHHBIX MOT'YT COCTOSITh M3 IIPOU3BOJILHBIX COUETAaHUMN
JTaTUHCKHUX OYKB W ITU(}P, HO MTepBOi 00s13aTENbHO JOJHKHA OBITH OyKBa. B cocTaBe
WUMEHHU MO>XHO NIPUMEHSITh TaKKe CUMBOJ *“_”” (HW>KHHUU nedwuc). [Ipumepst umen: Al;
U_1; ALPHA; X(Y); VECT_X(55).

JiuHa UMEeHU NEPEMEHHON — N0 8§ CUMBOJIOB. MOXXHO ONPUMEHSITh OJHO U TO K€ UM
JJTs1 CKaJIIPHOW M MHAEKcHupoBaHHOU nepeMeHHBIX (X U X(J) — pa3HbIe IepeMeHHbIE).
Pexomennanus. s yBenudeHUs1 CKOPOCTH pabOTHI IPOTPaMMBbl CIIEAYET YIIOTPEeOIsTh
MMEHa KaK MO>XHO KOpo4e.

3HauyeHMsI YMCJIOBBIX IepeMeHHBbIX (KpOME CTPOYHBIX) XPaHSITCS KaK 4HCiia B
dopmare float

(4-x 6atitoBoe nipeacrtaBinenne IEEE754 cMm. mpuno)xeHne 5), COOTBETCTBEHHO
MaKCUMaJIbHO/MUHUMAIBHO JOITyCTUMBbIE 3HAYESHUS YUCIOBBIX IEPEMEHHBIX : + 2-126 /
=+ 2128. I[Ipu apudMeTHUIESCKUX BBIUYUCICHUSIX U BBIYUCICHUN 3HAUYCHUN CTaHIapPTHBIX
¢yHKui ucronp3lyercs: bnonnoreka math MPLAB C30 ¢pupmsr Microchip. B sToit
O6udnmoTeKe Bce apu(pMeTHdIecKkre OIMUOKH ImoMedaroTcst mpusHakoM NalN
(00h,00h,80h,7Fh). [To3ToMy BBLIAaE€TCS TOJBKO OJTHO cooOIIeHue o6 ommubke: "Error:
math. Error" npu nepenosHeHuH, IOTEpe 3HAYUMOCTH U ISJI€HUH Ha HOJIb.
HNHaexkcupoBaHHBbIE IepeMeHHbIe CIIy>KaT AJI1 00pa30BaHUsI MHOIOMEPHBIX YUCIOBBIX
MacCCHBOB.

MaxkcumanbHasl pa3MEpPHOCTh MacCuBa — 6 U3MEPEHUH, TO €CTh JOILyCTHM, HAIlpuUMep,
maccuB MAS(2,3,4,4,3.2). Uaaekc 3akirrodaeTcs: B KPpyTriible CKOOKH. B kadecTBe
UHJICKCa MOYKET OBITh HCIIOJIB30BAHO BBIPAKEHNE, YMCIIOBOE 3HAYCHHUE KOTOPOTO
OKpYTJISIETCSI yceueHueM ApoOHOI yacTu. Pa3MepHOCTh YHMCIOBBIX MaCCUBOB HE MOYKET
ObITH OoJiee 255. 3HayeHHEe UHAEKCAa MOXET OBITh B mpesienax oT 0 go 254.

CTpouHble NepeMeHHbIe (JINTepaJbl) MOI'YT ObITH TOJIBKO MHIACKCUPOBAHHBIMU.
MokeT OBITh OOBSIBICH OAWUH MacCHUB CTPOYHBIX IepeMeHHbIX. PazMep maccuBa He
Oonee 254. DnemenTsl MaccuBa umeroT umeHa $(0), $(1),... $(n), rae n — pasmep
MmaccuBa. OOBSBIICHHAS JUTHHA CTPOYHOM IIEpEeMEHHON HEe MOXKET OBITh OoJiee 254
CHMBOJIA.

dakTrueckas JJIMHA MOXET OBITh MEHbIIIE OOBSBICHHON NJIUHBI. MECTO B TaMsTH
pe3epBUpPYyeETCs Ha OOBSIBICHHYIO NJIMHY IUIFOC 1 GalT — 11 pa3sMmelnieHns koaa
ODh(xoHer CTPOKH).

IIpn ncrionp30BaHUU B IUTEpaIax PYCCKUX OYKB CJIEAyEeT MOMHHUTE O TOM, YTO B JUIUHY
nepeMeHHOM BoiayT koAbl nepekiatodeHrs 0Eh, 0Fh.
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KOHCTAHTBI

YucaoBble KOHCTAHTHI 3aIMMCHIBAIOTCS HENMOCpeACTBEeHHO B Tekcte BASIC-
OpOorpaMMBl.

OtpunarenbHble yncaa 0003Ha4YaroTcsi OOBIYHBIM 3HAKOM “‘-°“. JlomycTumMsble (hOpMBI
3aMucH:

- 41651 — 1emoe YHUCIoO;

- -12.345 — necatnyHasa ApoOk (OTpHUOATEIbHAS);

- 1.2345e-1 — skcrioHEeHIIMAIBHAs (hbOopMa MPEJICTABICHUS YUCIA;

- 0A2B3h — mecTtHamIaTepuuHoOe neiroe gynuciio. Hemocrarommme 6 mudp 3aMeHEHBI
nmepBBIMH OyKBamMH JIaTHHCKOTO andasura: A, B, C, D, E, F. IlepspiM cumBOIOM
00s13aTeTbHO TOJKHA OBITh OJTHA U3 OOBIYHBIX AecaTHUHBIX HUPp (0...9). B xoHIIE
3aMrcH JOJHKHA TPUCYTCTBOBaTh OykBa “H” munn “h”. IllecTHamanarepwudHbIe YHcIa
BASIC BocnpuHUMaeT TOIBKO METBIMHA U TTOJIOKUTEIBHBIMHU B quamnazone ot 0 go
OFFFFh.

TexcToBbIEe (CTPOUYHBbIE) KOHCTAHTHI IIPUMEHSIOTCS JUISI 3aJIaHUsI 3HAYCHUI CTPOUYHBIX
NEePEMEHHBIX U BBIBOZA COOOILICHUH onepaTopamu nedatu. CTpodHass KOHCTaHTa
JIOJI>KHA OBITH 3aKJI0OYEHA B KaBBIYKW, HATPUMEP:

$(23)="Abrakadabra”;print “Coo0umieHue Ha TEPMUHAJ .
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OIIEPATOPBI PACIIPEAEJIEHUS ITAMSTHU BASIC-
CUCTEMBI

DIM

Omneparop DIM <varl1>(nl11,n12...n1N),
<var2>(n21,n22...n2M),...<varn>(nnl,nn2...nnZ) pesepBupyet Mmecto B FRAM nnsa
MaCCHUBOB MHJEKCHUPOBAHHBIX NEPEMEHHBIX <varl>,<var2>,...<varn>. Iloxg yucmno
orBoauTcs 4 Oairita. Kaskaplii 13 MaCCHBOB MOXKHO OOBSIBUTH B IIPOTrpaMMe TOJIBKO
oauH pa3. MakcumasbHasi pa3MEpHOCTb Maccusa — 6.

Hywmepanust uneHoB maccuBa Benercs ¢ «0».

Ilpumep:

;TpexMepHbIM MmaccuB MM u nByxmMmepHbii TM

10 dim MM(5,7,3),TM(10,15)

DIMS

Omneparop DIM $(n),m pesepBupyet mecto B FRAM 1511 MmaccuBa U3 n CTPOK JJIHUHOMU
o m+1 Gaiit (1 6aiit BASIC noGasnsiet niis pa3smernenus koga 0Dh). Cnenyer
TTOMHHTB O TOM, YTO TPHU IPUMEHEHUH PYCCKUX CHUMBOJIOB, B JUTMHY CTPOKOBOM
nepeMEHHON BOUIYT ciyKeOHbIE KOOBI:

- mepeknrodeHue Ha pyc. peructp (OEh);

- mepexiroueHue Ha jat. peructp (OFh).

MaccuB CTPOKOBBIX HEPEMEHHBIX MOXXET OBITh TOIBKO OJIUH.

llpumep:

;CTPOYHBINA MaccuB 5 CTpOK 110 20 CUMBOJIOB

10 dim $(5), 20

CLEAR

Omnepatop CLEAR yHuuTOXaeT Bce nepeMeHHnle 1 MaccuBbl. Onepatop CLEAR
<addr>,<len> oOHYyJIsIET 00JacTh NaMsITH JITNHOHN <len> OaliT HauMHAas C agpeca
<addr>.

STATIC

Omneparop STATIC <varl>,<var2> ... <varn> oOBSBIISICT IECPEMECHHBIC U
pe3epBupyeTt st HUX Mecto B FRAM, HO He HHUIIMAITU3UPYET OHbIE IEPEMEHHBIE.
OrepaTop NO3BOJISIET UCIIOJIB30BaTh COXPaHECHHBIC 3HAYCHUS TEPEMEHHBIX TTOCIIE
mepes3arrycka mporpaMmel ITOcjie IPpOrpaMMHOTO OCTaHOBA HITU cOpoca MUTAaHUS.
Omneparop STATIC momkeH pacrojiaratbCsi B Hadajie IPoTrpaMMBbl, 10 OOBSIBICHUS
MPOYUX NEPEeMEHHBIX. [IJIs onpeieIcHUs IMEePBOTO 3ayCcKa NPOTrpaMMBbI CIISTYET
noas3oBaThes (piarom onepatopa NEW FLAG NEW, pacrnionoxkennoro 8 FRAM no
anpecy 0x000A. I'lpu monaue nupextuBbl NEW aToT (hitar cOpaceiBaeTCsl, yCTaHOBKA
¢dnara — 3az1a4ya 1OJIb30BATEIIS.

Ilpumep:

10 static A,B,C,D ;00bsBIICHUE TIEPEMESHHBIX

20 if MEM(0OAH)<>0 then goto 100 ;mmepBBIii 3aITyCK IpOTpaMMBbI?

30 mem(0OAH)=1: A=2: B=3: C=4: D=5 ;na-> uHulmaau3aius U yCTaHOBKa (ara
100 A=A+B: B=B+C: C=C+D: D=D+A ;Hekuili pabouuii IIuKJI

110 print A,B,C,D
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OIIEPATOPBI OBIIET'O HASHAYEHUS

ABS

dynakmsa ABS(<expr>) Bo3Bpaniaet 3HaueHHUE aOCOIFOTHON BEIHYUHBI <eXpr>.
Ilpumep:
10 X=abs(Y*10)

AND

Omneparop <iexpr1>.AND.<iexpr2> nmpousBoJauT nopazpsaHoe Jjorudeckoe "N'" co
CJIOBaMH WJIN OadiTamMHu.

Ilpumep:

10 X=i2¢(80h).and.2Fh

ASC

Omnepatop ASC ($(<i>),<j>) = <iexpr> 3anuceIBaeT B <]>-10 ITO3UIIUIO CTPOTHOU
nepemeHHOU $(<i>) cumBon ¢ ASCII-komoMm <expr>.

dynkusa ASC ($(<i>),<j>) Bo3Bpamtaet uucieHHoe 3HayeHue ASCII-koma <j>-ro,
€CJIU CYHMTATh CJICBa, CHMBOJIA CTPOYHOM nmepeMeHHOu $(<i>).

Ilpumep:

;ecnu nepBbid cuMmBos $(0) 0, TO MeHsIeM ero Ha TIpobeT

10 if asc($(0),1)=30h then asc($(0),1)=20h

ATN

Oyukuusa ATN(<expr>) Bo3BpallaeT 3HAUCHUE apKTaHI'€HCa <eXpr> B paJdaHaXx.
Ilpumep:
10 print atn(X)

CHR

Omneparop CHR( <iexpr> | <$(i),j ) npuMeHsieTcsa B onlepaTopax nedaTH sl BBIBOJa
cuMBOJIOB ¢ ASCII-kogoM <ieXpr> WM j-rO0 CUMBOJIa CTPOYHOH nepemenHou $(i).
Ilpumep:
print using(##.##),chr(20h),"T1=",T1,spc(5)," T2=",T2,cr,
/\ AR ANARE
| | |ne nepeBoguT cTPOKY
| | mepeBox mozunuu B HaYaIO
| mepemennas

|

|

|

| | ctpounas koncTanTa

| newaraer 5 mpoGenor

nepeMeHHas

TpOYHAast KOHCTAHTA

pIBOIUT cuMBOJI ¢ ASCII-kogom ,B nanHOM ciydae 20h — «mmpo6erm»
craHaBiauBacT (OopMaT BbIBOIA YHCICHHBIX 3HAYCHHUHN

\
[ ]

[ ]

[

[T

[T

[T

Il]e
|| B
|

|
|
|
|
|
|
|
|
y

COS

DOyuknuss COS(<expr>) Bo3BpamiaeT 3HaUCHHUE KOCUHYyca <expr>. CauraeTcs, ITO
apryMeHT 3aJlaH B paJiaHax
Ilpumep:
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10 c=cos(A)

CR

Ormnepatop CR mpuMeHsieTcs B oliepaTopax IevyaTH s IepeBo/ia JeHCTBYIOMIEH
IIO3UMIIUH II€CYaTHU B HCXOJHOC ITOJIOKCHUC.
Ilpumep:cm. CHR

DATA

Omnepatop DATA <exprl>,<expr2>,...<exprn> CJIy>KHUT JJIs 3alIUCH JAaHHBIX B TEKCTE
BASIC-niporpaMmel.

Ilpumep:

10 a=1:b=5

20 data a,a*2,3,b-a,b

;HuTaeMm JlaHHBbIE paciiojioKeHHbIe B oriepatope DATA
30 read v1,v2,v3,v4,v5

;BpIBOAMM Ha TEpMUHAI

40 print v1,v2,v3,v4,v5

;s moBTOpHOTrO NMpuMeHeHus orneparopa READ
;HE0OXO0IUMO HCIIoJib3oBaTh oriepatrop RESTORE

50 restore

60 read x1,x2,x3,x4,x5

;BeiBOIMM Ha TepMUHAIT

70 print x1,x2,x3,x4,x5

DO

Omnepatop DO opranusyeT IUKITUYECKHUE BEIUHCIEHUS C BBIXOJIOM W3 [HUKJIA TIPH
BBIMTOJIHEHUHU OMpeaeieHHoro ycnoBusi. @opmat: DO: <oprl>:<opr2>:... <oprn>:
WHILE | UNTIL <cond>

Ilpumep:

; 3aaeprkka Ha 0.5¢

10 time=0: do: while time<0.5

EXP

dOyuknusa EXP(<expr>) Bo3BpamniaeT 3HadeHHUEe HerepoBa dnciia B CTEIICHH <eXpr>.
TTpu cnUIIKOM MaJIBIX U CIUIITKOM OOJBIINX 3HAYCHUSIX apryMeHTa BbIJIacTCSs
coobmienwue "bad argument".

Ilpumep:

10 input "BBeanTte 3Hauenue aprymenta A =", A

50 c=exp(A)

60 print "3nauenne Hemeposa gucna B creneHu A - c=",c

150 goto 10

FOR

Omneparop FOR <var>=<exprl> TO <expr2> STEP <expr3> opranniyeT HHKI. TJC:
<var> - UMs IIepEeMEHHOMN ITUKJIA;

<exprl> - HayanpHOE 3HA4YEHHUE <var> - BO3MOkHO nnpuMeHenrne HEX 3nauenuii;
<expr2> - KOHEeYHOe 3HaueHHue <var> - BO3MOKHO npuMeHeHne HEX 3nauenmii;
<expr3> - miar U3MEeHEHHS <var> - BO3MO>KHO nipuMeHenne HEX 3nauenwnii;
Huknudeckuii pparMeHT OporpaMMbl JOJDKEH 3aBepuiatbes oneparopom NEXT <var>.
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Ilpumep:
10 for I=1 to 100 step 2
20 print I: next I

GOSUB

Omnepatop GOSUB <iexpr> BbI3bIBacT MOITPOrpaMMy KOTOpPasi HAYUHAETCS CO CTPOKH
C HOMEPOM COOTBETCTBYIOILIUM L€JION HacTH 3HaUeHus <iexpr>.Bo3epart us
noanporpammsl npoussoaurcs oneparopom RETURN.

Ilpumep:

10 X=1: Y=2: Z=3

20 gosub 100

30 print X

40 Y=Y+1: Z=Z+10

50 goto 20

100 X=sqr(Y+exp(Z2))

110 return

GOTO

Onepatop GOTO <iexpr> nmpou3BoaUT O€3yCIOBHBIN IEPEX0J] HAa CTPOKY C HOMEPOM,
COOTBETCTBYIOUIMM 1ICJION YaCTH 3HAUCHHUS <iexXpr>.
Ilpumep:cm. GOSUB

IF THEN ELSE

Omnepatop IF <cond> THEN <oprl|in1> [ ELSE <opr2|In2>] npou3BOAUT NPOBEPKY
ycioBust <cond>,B KadeCTBE apryMEHTOB - BO3MOXKHO npuMmeHeHne HEX 3nauenmii.
Ecmn <cond> ncTUHHO, BBITOIHSIETCS OTIEPaTOp MU IMIPOU3BOINUTCS IIepexo] Ha HOMEP
CTPOKHU,

3aMMcaHHbBIN 1Tociie KirroueBoro ciiosa THEN. Eciu <cond> J105KHO - BBITTOJIHSACTCS
omtepatop nociie ELSE unn, ipu orcyrcTBun kitodeBoro cioBa ELSE, BemonHsieTcs
cijenyrolias cTpoka.

1. YcaoBue <cond> npoBepsieTcsi HA pABeHCTBO HYJIO (OTJIUYHOE OT HYJIS
3HadeHue — “UCTHUHA”), mo3ToOMy BIOJIHE TOIIyCTHMA 3aNIMCh BUAA:

IF <nepemennas> then ...

2. Pe3yJbTaT BHIYHUCJ/IEHUS BbIPAKEHU, COAEPKAIIMUX ONlepallui CPABHEHUs,
MOKeT NPUHUMATH TOJbKO ABa 3HaYeHus — 0 uau OFFFFh (65535).

3. JonycTuMO NpMMeHEHHUE 3anuceil Bujaa:

- IF<cond> THEN <oprl> <:> <opr2> ...< :> <oprn>;

- IF<cond> THEN <opr1> ELSE <opr2>< :> <opr3> ...< :> <oprn>.

Ilpumep:

;IIporpamma mowucka slave - agpecoB ycTpoucTB Ha muHE [2C

11 for i=0 to Ofth step 2

12 a=i2c#1i,(0)

13 a=i2ca

14 if a=0 then phb I ;eciu O, 3HauuT slave orBeTHI

15 next 1

INPUT

Omnepatop INPUT ["<text>",] <varl>,<var2>,...<varn> BbIBOJIUT IPUTJIAIIICHUEC
(<text>) x BBOAY YHCJIOBBIX UJIN TCKCTOBBIX 3HAYCHUN MEPEMEeHHBIX <varl>...<varn>
Ha TEpMHUHAJI, TIOCJIC YeTO OIIepaTop AOJHKEH BBECTH C KJIaBUATYPhl TEpMUHAIIA
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COOTBETCTBYIOIIEE KOJINYECTBO 3HAUEHUM. UNCIIOBbIE 3HAUEHUSI BBOASTCS B OJJHOU
CTPOKE, Pa3/ICJI€HHBIMHU 3aISITHIMH, a4 3HAUYEHUSI TEKCTOBBIX CTPOK JOJIKHBI
3akaHunBaThcs Ki1aBuineii ENTER. Ilpurmantenue (<text>) MO>XET OTCyTCTBOBaTh - B
3ToMm cinyuyae BASIC neuaraet "?". IIpn HenmpaBUJIBHOM BBO/i€ BbBIAAIOTCHA
coodurenust "Try again', ""Extra ignored".

Ilpumep:

10 input "BBeanTte 3Hauenue aprymenta A =", A

90 t=int(A)

100 print "llemas gacTh 3HaUYeHUs A ="t

150 goto 10

INT

@Oyuknusa INT(<expr>) Bo3BpaliacT LEJIYIO YaCTh 3HAYEHUS <eXpr=>.
Ilpumep:cm. INPUT

KEY

Oyuknus KEY Bo3BpamiaeT 3HaueHue ASCII-kona kiaBUIIU, HAXKaTOU BO BpeMs
BBITMIOJIHEHU NporpamMMel. ECiin HM OJHA U3 KJIaBHUIIIEN HE Ha)kaTa, BO3BpallacMoe
3HaUYCHHUE paBHO HyIO. JlanHass GyHKOHs npeaHa3Ha4YeHa IJIsi OEPaTUBHOTO
U3MEHECHUS X0J1a IIPOrpPaMMBblI.

Ilpumep:

;IIporpamma BeIBOAMT Ha TepMmuHai 3HaueHue ASCII-ko1a Ha)XaToOM KJIaBUILIHU.

10 K=key

20 if K=0 then 10

30 phb K,cr,

40 goto 10

LEN

dyuknus LEN $(i) Bo3Bpamiaer JIMHY CTpOYHOM niepemeHHoi $(i) B Gaiitax.
Ilpumep:
10 x=len $(0)

LET

Omneparop LET<var>=<expr> npucBanBacT 3HadcHHE ITepeMeHHo#. KirroueBoe ciioBo
"LET" MoXeT HE TPUCYTCTBOBATh.

Ilpumep:

10 LET A=0FFFFH

LOC

Oyuknusa LOC(<var>|$(i)) Bo3BpamiacT azapec, no koropomy B0 FRAM
pacmosiaraeTcst YUCI0Bas WK CTpOYHAas repeMenHas <var>|$(i). B ciydae ¢ uucioBoit
IepeMEeHHOI BO3BpAaIllCHHBIN aJpec yKa3blBaeT Ha MEPBbIM OalT 4ncia, a €ClIu
epeMeHHas CTpPOYHAasi, TO BO3BPAIIICHHBIN aJipeCc YKa3bIBa€T Ha KpaWHUI CJIeBa CHUMBOJI
CTPOYHOM NEPEMEHHOM.

Ilpumep:

10 DIM $(10),20

20 $(5)="123456"

30 print $(5)

40 print@ loc($(5),3)," " ;3ameHHUM 3-if CHMBOJI Ha TpOOeIT
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50 print $(5)

NEXT

Omnepatop NEXT <var> nposepsieT yCJIOBHE BbIXOJIa U3 IUKJIA U, €CITH [TUKII HE
3aKOHYEH, MOAMPUIIUPYET 3HAUSHUE IEPEMEHHON <var> U nepesiaeT ynpaBJIcHHUE Ha
HavaJio [UKJIa.

Ilpumep:cm. FOR

NOT

dynkiusa NOT(<iexpr>) Bo3BpalllacT MHBEPCHOE 3HAYCHUE JIBYyX0aWTOBOTrO CJIOBA.
Ilpumep:
10 F=not(D)

ON

Omnepatop ON <expr> GOTO|GOSUB <In0>,<In1>,...<Inn> opraHu3yeT BETBJICHUE
0 HECKOJILKMM HaIlpaBJI€HUsIM. TeKyliee 3HadeHnEe <eXpr> yKa3bIBacT, KAKOHU U3
HMEIOIINXCS B OTIepaTope HOMEPOB CTPOK <In> (Mo MopsiAKy 3aIMCH ClieBa HaIpaBo)
OyJZIeT UCHOJIb30BaH JJIsl IEPEX0/1a I BBI30BA MOIIPOTPAMMEI, T.€. €Clh <expr>=0,
ucnoibp3dyercsa <In0>, eciin <expr>=1, to <Inl> u T.1.

Ilpumep:

10 input «Bpei6epute HOMep noanporpammsl (oT 1 10 3)»,X

20 on X gosub 100,200,300

<...>

100 <IToagnporpamma Nel>

<...>

200 <IToanporpamma Ne2>

<.>

300 <IToanporpamma Ne3>

<...>

ONERR

Onepatop ONERR <In> ycTtaHaBiImMBaeT HOMEpP CTPOKH IS Iepexosia Ha 0OpaboTKy
apudMeTH-4eCKON OonTHOKH (MepEeNoTHEHUE, TOTEePsI 3HAYUMOCTH, ASJICHHUE Ha HOJIb).
Ilpumep:

10 onerr 100

20 Y=X/0

30 end

100 print “Apudmerndeckast omnoka’

110 reti

ONINT1

Omneparop ONINT1 <In> yctaHaBIuBacT HOMEP CTPOKH JIJIsI Iepexoaa Ha
noAnporpaMMy oOpaOOTKHU arrapaTHOTO npepbiBanus Intl.

Ilpumep:

10 onintl 100

20 print "WORK CIKLE"

30 time=0: do: while time<2

40 goto 20

;Iloagnporpamma oO6padoTku ripepbiBanus INT1
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100 print "INTERRUPT INT1"
110 reti

OR

Omneparop <iexprl1>.OR.<iexpr2> nmpousBoaut nopazpsaHoe jorudeckoe "MJIN" co
CJIOBaMH WJIM OailTamMMu.

Ilpumep:

10 X=X.or.((i2¢c(7).and.01h)*16)

PHB

Omnepatop PHB [<s1>,<s2>,...<sn>| netlicTByeT aHajoru4dHo orneparopy PRINT, no
BBIBOJUT YHUCJIOBBIC 3HAYECHNI HA TEPMHUHAI B LIEJIOYUCIICHHOM IECTHAAIATEPUIHOM
Bujie. Yucinoseie 3HadyeHus ot 0 1o 255 BeiBoasTcs B Buae Asyx HEX nudp (ripu
HEOOXOJIMMOCTH TIedaTaeTcs JICBBIN HYJIb). 3HAaUSHHUS OT 256 110 65535 BBIBOASATCS B
Buae 3-x unu 4-x HEX mudp.

Ilpumep:
phb using(##.##),chr(20h),"T1=",T1,spc(5)," T2=",T2,cr,
/\ /NI N T

| ||| |He mepeBoguT cTPOKY

| || | mepeBoa mosuumu B Ha4aIO

| | | nepemennas

| | ctpounas koHcTaHTa

| meuataer 5 mpobenos

repeMeHHas

TpO4YHAasi KOHCTaHTa

pIBOAUT cUMBOJ ¢ ASCII-kosom ,B nanHom ciaydae 20h — «opobemn»

\
[T
[T
[T
[T
[T
[T
[lle
|lB
ly

CTaHaBJIUBACT (bOpMaT BbIBOJA YUCIICHHBIX 3HaYCHHUUN

PHW

Omnepatop PHW [<s1>,<s2>,...<sn>] aeiicTByeT aHaorndHo oneparopy PRINT, Ho
BBIBOJAUT YMCJIOBBIC 3HAYEHUSI HA TEPMUHAJI B LEJIOUYMCICHHOM IIECTHAAIaTEPUIHOM
Buje. Uucnoseie 3HadueHUs oT 0 1o 65535 BeIBOAsATCA B BuAE 4-x HEX tmdp (i1eBbIie
HYJIHA TI€IaTaI0OTCSI).

PI

dyuknusa PI Bo3BpamiaeTt 3Hadenune ancia "mu" (3.1415926).
Ilpumep:
10 print "Cunyc 45 rpagycoB=",sin(pi/4)

POP

Omneparop POP <varn>,<varn-1>,...<varl> yMeHBIIACT yKa3aTC/Ib BEIYUCIIUTCIHLHOTO
CTeKa, CHUMAaeT 3HAa4YEeHHsI C BEPXYIIIKH CTeKa U MPHUCBANBACT UX IIEPEMEHHBIM.
IIpumeuanune: oneparopsl PUSH 1 POP nipumensitoTcsi, B OCHOBHOM, AJIs1 OOMeHa
YUCJIOBBIMH JaHHBIMHU C moJIrporpamMmamMu. Cieanyetr oOpaTuTh BHUMaHHE Ha TO, YTO
orntepatop POP cuuThIiBaeT U3 CTEKa JaHHBIC B OOPATHOM ITOPSIJIKE.

Ilpumep:

5X=1:Y=1:Z=1: N=1: M=1:

10 A=1: B=3: C=4: D=10

20 push A,10,B,D,C
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30 print X,Y,Z,N,M
40 pop Y .M, X

50 print X,Y,Z,N.M
60 pop Z,N

70 print X,Y,Z,N.M

PUSH

Omnepatop PUSH <exprl>,<expr2>,...<exprn> MoMellacT BEIUNCICHHbIC 3HAUCHUS
BI)Ipa)KCHI/Iﬁ B BBIUHMCIUTECIBHBIN CTEK yBEIn4uBasi, COOTBETCTBCHHO, YKa3aTCJIb CTCKA.
ITpumeuanwne: oneparopst PUSH u POP npumMmeHsIfOTCsI, B OCHOBHOM, JIJIs OOMeHa
YHCJIOBBIMH JAHHBIMH C IIOIIPOTPAMMAaMHM.

CrnenyeTt oOpaTUTh BHUMaHUE Ha TO, 4TO ornepaTtop POP cuuTeiBaeT U3 creka JaHHBIC B
0oOpaTHOM TIOPSI/IKE.

Ilpumep: cm. POP

READ

Omnepatop READ <varl>,<var2>,...<varn> npou3BOJUT I10CJIETOBATEIBHOE
nprUCBaMBaHUE IIEPEMEHHBIM <var> 3Ha4€HHI BBIPA)KCHUI, 3alIMCAHHBIX B OllepaTope
DATA. IlpuMmeyanue: KOJIUYECTBO CUHUTHIBAEMBIX JAHHBIX HE JTOJDKHO MNPEBHIIIATH
KOJIMYECTBO JJTAHHBIX, COAEPIKAIIUXCSI B OCIEJHEM U3 BBIINOJHEHHBIX OIllepaTope
DATA.

Ilpumep: cm. DATA

REM

Omneparop REM <text> npenra3HavucH JJIs 3aITUCH KoMMeHTapueB B BASIC-
nporpaMmme.
Pa3penieHo ucnosib30BaHUE JATUHCKUX U PYCCKUX OYKB B O0OOUX pEerucrpax.

RESTORE

Omneparop RESTORE ycTranaBmuBaeT B HCXOHOE COCTOSTHUE yKa3aTeIb YTCHUS
oriepatopoB READ, eciin HE0OX0MMO TTOBTOPHOE CUYUTHIBAHUE JIAHHBIX U3 OliepaTopa
DATA.

Ilpumep: cm. DATA

RETI

Onepatop RETI Bo3BpamaeT ynpapjeHHE B IpepBaHHyI0 nporpammy (cm. ONTIME,
ONERR, ONINT1).

Ilpumep:

10 onerr 100

20 Y=X/0

30 end

100 print “Apudmerrnyeckast ommbra’

110 reti

RETURN

Omneparop RETURN Bo3BpaniaeT yrpaBjIeHHE Ha CTPOKY, CICAYIONIYIO 3a CTPOKOH, U3
KOTOpPOH NPOU3BOAMIICA BBI30B NoAnporpamMmsl onniepatopomM GOSUB.
Ilpumep:
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10 X=5

20 gosub 100

30 print Y

40 end

100 Y=sin(X)+cos(X/3)
110 return

RND

dynkiusa RND Bo3Bpalnaet ricesaociydaiinoe yucio B auara3ose (0... 1.0).
Ilpumep:
10 X=rnd

ROT

dynakmsa ROT<n> (<iexpr>) Bo3BpamniaeT NUKJINIECKH CABUHYTOE BJIECBO Ha <n>
pa3psanoB 3HaveHHe <iexpr>. Uuciio <n> MO>XEeT NpUHUMATh 3HadeHUs oT 1 110 8.
TTpouszBomurcs caur 16-6utHoro ciosa. Eciu <iexpr> oonbine OxFFFF, To BemacTcs
cooOuieHre 00 OoHImoKe.

Ilpumep:

10 B=rot8(A)

RST

Omnepatop RST mpounzBomut nepesamyck BASIC-cuctemsr.

SGN

dynkuusa SGN(<expr>) Bo3BpalllacT 3Ha4Y€HHE 3HAaKa BEINUMHBI <eXpr>.
Ecinu 3HaueHune <expr> NoJIOKUTHJIbHOE, BO3Bpalaercs 1.

Ecnun 3ragenne <expr> paBHO HYJIIO, Bo3Bparaercs 0.

Ecnun 3nauenne <expr> oTpuliaTreabHOE, BO3Bpalaercs - 1.

IIpumep:

10 input "BBenuTe 3HaueHue aprymenra A =", A

110 R=sgn(A)

120 print "Omnpexnensier 3HaK A ( eciu '-'=-1: '+'=1: 0=0)=",R

150 goto 10

SPC

Omnepatop SPC(<iexpr>) nmpumeHsieTCs B ollepaTopax nevaTH i BBIBOJA IPOOEIIOB B
KOJIMYECTBE <€Xpr=.
Ilpumep: cm. PHB

SQR

dynkuua SQR(<expr>) Bo3BpalllacT 3Ha4Y€HHUE KOPHsI KBaJpaTHOTO <expr.> Ilpnu
OTPpHUIATEIIFHOM 3HAYCHUU apryMeHTa BblgaeTcs coooineHue "bad argument".
Ilpumep:

10 A=sqr(B)
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STOP

Omnepatop STOP ocranaBnuBaeT BeinoaHeHue BASIC-tiporpammel. Ha Tepmuaan
BBIBOAUTCS cooOtenue "Stop — in line <N>", rne <N> - HOMep CTPOKH, B KOTOPOH
PacIHoJIoKEeH CIeayIOLnii orepaTop.

TAN

dynakuus TAN(<expr>) Bo3BpamiaeT 3HadeHHUE TaHTeHca <expr>. Cuuraercs, 94TO
apryMeHT 3aJlaH B paauaHax. [Ipu HenmpaBUIBHO 3aJaHHOM apTyMEHTE BbIJIaeTCs
coo6OmieHue "divide by zero".

Ilpumep:

10 input "BBeanTe 3HaueHne aprymMeHTa A(B paananax) - ",A

70 T=tan(A)

80 print "3rauenue TAN(A)=",T

100 goto 10

UNTIL

Ormnepatop UNTIL <cond> ripoBepsieT ICTUHHOCTH YCJIOBHE <cond> H, €CJIH yCJIOBUE
He coOmronieHo(<cond>=0), mpoON3BOAUT Iepeiavdy yIIpaBlIeHUs K Hadary Hukia. B
MMPOTHUBHOM CJIydyae BbeIIOJIHsIETCA caeayromui 3a UNTIL onepartop.

ITpumensiercsa B nape coneparopom DO.

Ilpumep:

10 time=0: do: until time>0.5 ;3agep>kka 0.5 cexk.

USING

Omnepatop USING(<form>) ycranaBimuBaeT (popMaT BBIBOJAa YHUCIICHHBIX 3HAYEHHM.
<form>= 0 3amaet cBOOOAHBIN popmaTt. Hucito OyzeT HarlegyaTaHo B BUE
ACCATUYHOUIPOOU NI, NPU HEOOXOIUMOCTH, B SKCIOHCHITUAITLHOU popme. <form>=
F<n> - skcnnoHeHnuanbHas ¢opMma ¢ <n> 3HavamuMu qudp. <form>= ##.## -
nradinoaHas ¢popma. KommaecTBa CHMBOJIOB "#'" M0 U TTOCIIE AECATUIHON TOUKH
YCTaHaBJIUBAIOT KOJIMYESCTBA 3HAKOMECT JJIs IIEJION U JIPOOHOUM YacTel BHIBOJIUMOTO
gucia. Eciu yuciio He ykiaabpiBaeTcs B I1a0JIOH, medaTaeTcs "?'", a 9uciI0 BHIBOJIUTCS B
cBoOoHOM hopmMaTe. OOIIee KOIUIESCTBO CHMBOJIOB "#'" HE JTOJKHO OBITH OOJIBITIE §.
Y cranoBiieHHBIN (opMaT BEIBOAA AECHCTBYET IO ITOCICTYIOIIETO IIPUMEHCHUS
oriepatopa USING (B npenenax orneparopa PRINT). BmecTo ki1roueBoro ciioBa
"USING" M0xHO ynoTpeOasiTh cokparnerue - "U.".

Ilpumep:
print using(##.##),chr(20h),"T1=",T1,spc(5)," T2=",T2,cr,
/\ ANIVA R ANVARE

| | | |He mepeBOOUT CTPOKY

| | | nepeBOa MO3HUIIMK B HAYAIO

| | nepemenHast

| cTpouHass KOHCTaHTa

nedaraeT 5 nmpoOesioB

nepeMeHHas

TpOYHAasi KOHCTaHTa

bIBOAUT cUMBOJI ¢ ASCII-kom0M ,B nanHOM ciiydae 20h — «mpoben»
ycTaHaBIUBaeT (opMaT BBIBOIA YHUCIICHHBIX 3HAUCHUHN

|
|
|
|
|
|

C

\
[
[
[
[
[
[
[
|| B
|
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VAL

dynkuusa VAL $(i) Bo3BpaiiaeT YMCJIS€HHOE 3HAaY€HUE CTPOYHON IIEPEMEHHOM,
MpeICTaBIISIONIEeH cO00M 3anuck yncia. Ecitn B iepeMeHHON coaeprKaTcs
MOCTOPOHHHUE CUMBOJIBI, BbIIaeTcst coodieHnue "bad argument".

WHILE

Omnepatop WHILE <cond> npoBepsieT HICTUHHOCTH ycJIOBHUe <cond> U, €CJIN yCIIOBUE
cobmonieHo (<cond>=1), npou3BOAUT Mepeady yIIpaBJICHUs K Hadaly Hukjia. B
IPOTUBHOM cJilydae BbINOJIHsieTcs caenyromuii 3a WHILE oneparop. Ilpumensiercs B
nape coneparopom DO.

Ilpumep:

; 3aaeprkka 0.5 cek.

10 time=0: do: while time<0.5
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OINIEPATOP AJ151 PABOTHI B JIOKAJIBHOM CETH RS485

PUTS

Omnepatop PUTS [<addr>,<len>,<In>| nocekl1aeT B rocienoBaTenbHBIN KaHait RS485
<len> OaiitoB u3 FRAM (HaumHas ¢ agpeca <addr>) mo 3ampocam IpepbIBaHUS OT
nepenatuanka. Onepartop padortaet ¢ nporokossom MODBUS B pexxume "mactep". B
FRAM nio aapecy HauuHast ¢ <addr> He0OX0aUMO pa3zMecTUTh MacTep-KkomMaHay (6e3
KOHTpOJIbHOM cymMbI - BASIC-PIC noacuutaer ero cam). B mapamerpe <len>
yKa3bIBaeTCs AJIMHA KOMaH bl B OaiiTax 6€3 yueTa KOHTPOJIBHOI cyMMEbI. [1ocie
nepenagn komaHabl E-item PIC ucrnomHsieT cinemyromnime onepaTopsl, IOCiIe Npuxoia
OTBETHOM TeJIerpaMMBbI — MPOUCXOAUT NPEPHIBAHNE U IEPEXOT Ha CTPOKY C HOMEPOM
<In>. Ilepexon NpOUCXOAUT U B CIIydae OTCYTCTBHUSI OTBETHOU TelerpaMMBbI - TOCIIE
WCTEeYUCHUs KBaHTa OKHUIaHusa oTBeTa - 10 Mc. OTBeTHas TenerpaMma pacnojlaraeTcs B
O3V PIC24F mo aapecam 0x1000-0x1FFF. I'To agpecy 0x1100 pacmionmaraercst ¢gar
npuema TeJerpaMMbl:

0 - TenerpamMmMma npuHsITa

1 - ucTexk KBaHT OKUIAHUS.

HocTyn kK aTUM siuelikaM BOo3MoOkeH depe3 komaHnsl REG u REGB.

ITpu ucnonws3oBannu komaHabl PUTS jxenaTesbHO HE UCITOIB30BaTh PEKUM
"moacmynmBaHusa'" 1Mo nporokoiry MODBUS - koMmaHga HCOOIB3YyeT T JKe
¢du3nUecKre JUHUHN CBSI3U U Te ke Oydepsl mamsitu. [lapameTpsl B KoOMaHIe
HeoOs3aTeJIbHEBI - B CIyYae OTCYTCTBHSI OHBIX (OJHOTO MIIM HECKOJBKHX) UCHOIB3YIOTCS
noclIieIHUE SIBHO yKa3aHHbIC (B npeapayinux oneparopax PUTS). Ho mo BkirroueHuro
MHUTaHUS 3TU TapaMeTPhl HE YCTAHOBJIEHBI, IIO3TOMY IIPH IIEPBOM HCIIOIb30BAHUU
oriepaTopa B IporpaMMe Ux cClIeAyeT yKa3aTh.

Ilpumep:

;B mpuBenennom npumepe ycrpoictBo E-item PIC cBszano maankatopom MCX53-18
o

;mocieaoBaTeabHOMY KaHainy RS485.

10 dim $(1),30 ;pa3mep Oydepa xkomana B MCX53-18 =>2506aiT+53aroioBok

20 ADR=loc($(0))

30 mem(ADR)=2,71h,0,0 ;y3ex 2,3armuce RAM,anpec 0x0000

40 ADR_MES=ADR+5 ;anpec Hagaia JaHHBIX

50 ADR N=ADR+4 ;anpec uncia 0alT TaHHBIX

;naysa

70 time=0: do: while time<1

;BBIBEJIEM TEKCTOBOE COOOIIEeHUE

200 print@ ADR_MES,"QWERTY 1234567"

210 mem(ADR N)=14 ;uucno 0alT JaHHBIX

220 put$ ADR,5S+MEM(ADR N),2000

;maysa

230 time=0: do: while time<1

;IIOMEHsIEM LBET HAa KPACHBIN

300 mem(ADR_MES)=0Ch,1

310 mem(ADR _ N)=2 ;uncno 0aliT JaHHBIX

320 put$ ADR,5+MEM(ADR_N),2000

500 end

;HarieyaTaeM KBUTAHIIUFO

2000 phb reg(1000h), reg(1001h), reg(1002h), reg(1003h), reg(1004h)

2100 reti
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OIIEPATOPBI JJI51 PABOTBI C IIUHOM 12C

I12C#

Omnepatop I12C# <SlaveAddress> ycrtaHaBiIMBaeT TeKyniee 3HadueHue Slave Address
TSI OTiepalvii BBOJAa/BbIBOIa ¢ ToMolibio oneparopa [2C. 3nauenus Slave Address
MOTYT OBITh TOJIBKO 4eTHBIMHU B Auana3oHe (0...254).

dynakuusa 12C# Bo3BpamiaeT Tekyiiee 3HaueHue Slave Address.

dynkuus [2CA Bozepataer "1", eciiu B mporiecce ooOMeHa ¢ ycrpotictsom 12C
OTCYTCTBOBAJIO MOATBEP>KACHHUE UIIN OBLI IIPEBHIIICH JUMHAT BPEMEHH OKHUAaHus, <0
CBHIETEIb-CTBYET O HOPMAJIbHO ITPOU3BEACHHOM OOMEHE.

Omnepartop I2C[W][#<SlaveAddress>,|(<WordAddress>)=<iexpr1>,<iexpr2>....
<iexprn> npou3BoauT BeIBOJ B kKaHaJ [2C. 3naucHue Slave Address MoxkeT OBITh
TONBKO YeTHOe B npeaenax 0...254. <WordAddress> - agpec cjoBa B alpeCHOM
npocTpaHcTBe ycrporictBa [2C - moxxeT mpuHUMaTh 3HadeHus 0...65535; ecnn
3HaueHue <addr> mensbiue 256, To B kaHai [2C nepemaercst TONbKO 1 OaMT;
<exprl>,<expr2>,... <exprn> - gaHHble s 3anucu B Kanai [2C. [pu vamuauu
moaudukaropa [W] BeipakeHus <iexprl>,<iexpr2>,... <iexprn> paccMaTpHUBarOTCs
KakK cJI0oBa U3 2-X 0aliTOB U MOTYT MpUuHUMaTh 3HaueHue 0...65535. Ecau monudukatop
OTCYTCTBYET, TO KOTJa 3Ha4YCHUE <eXpr> MeHbIIe 256, B kanan [2C nepemaercs 1 6aiur,
B IIPOTUBHOM cirydae — 2 Oaiita.llocne mcnomHeHus oreparopa 3Haduenue Slave
Address ocTaeTcst B CHCTEMHOM IIEpEeMEHHOM M, €CJIM HET HEOOXOIUMOCTH B €TI0
3aMeHe, IPU CIIEAYIOIIEM UCIOJIB30BAaHUH OIIepaTopa MOXKET OBITh OMYILIEHO:!
I2C(<WordAddress>)=<iexprl>,<iexpr2>,... <iexprn>.

Dynakuusa [2C[W][#<SlaveAddress>,(<WordAddress>)] Bo3BpamaeT 4MCIe€HHOE
3HadYeHUe OaliTa Ui CJI0Ba, CAUTAHHOTO B ycTpolicTBe 12C o aapecy
<WordAddress>. Ecnu 3Hauenue BeipakeHust <WordAddress> meHbI1Ie 256, TO B
kaHai nepenaercs 1 6aut. Ecin 3naduenne <WordAddress> JIeXUT B TUana30He OT
256 o 65535 To oHO mepenaeTcs B BuAe 2- X OaitoB. KomOunanuwm Start u Slave
Address BbIIAIOTCsI ABAKbI - Ha 3a0UCh U Ha uTeHue. Korna [#<SlaveAddress>,
(<WordAddress>)] oTCyTCTBYIOT, TPOU3BOIUTCA O€3aapeCcCHOE YTEHUE - B KaHal
nepenaeTcs TeKyllee 3HadeHne (M3 CUCTeMHOM nepemMenHoi) Slave Address ¢
YCTaHOBJICHHBIM OUTOM YTEHHSI U CHUTHIBAeTCs OaliT Mo TeKylieMy aapecy.
Omneparop I2CB<n>[#<SlaveAddress>,|(<WordAddress>)= <iexprl>, <iexpr2>,
...<iexprn> Npou3BOANT YCTAHOBKY HJIHM COpocC OMTOB B OaiiTe, anpecyemoM Slave
Address 1 Word Address. YcTaHOBKa MU COpOC MPOU3BOISITCA HAYHHAsA C OuTa HOMEP
<n>. Uncno <n> MoxxeT ObITh B Auamna3zoHe 0...7. BUTeI HyMepyloTcst HaunHasi C
miraaniero. Eciou <iexpr> = 0, To 6uT cOpachkIBaeTCsi, B IPOTHUBHOM CJIydae -
ycTtaHaBinuBaeTcs. Onepanust IIpOu3BOIUTCS IO MIPUHITHITY: KIT€HUE-MOIUPUKAITHSI-
3aMnChY.

DOyuknusa 2CB<n>[#<SlaveAddress>,|(<WordAddress>) Bo3BparmacT 3HaUCHUEC
OwuTa B OaiiTe, HAXOASIIIEMCS B ycTporicTBe [12C. dyHKITUS BO3BpaniacT 3HAYCHUS
“0” nm “17.

Ilpumep:

10 A=12¢#10h,(0)* i2c(1) ;B moayiie 10h nmepemuokaem staeiiku O u 1

;B 3aBUCUMOCTH OT pe3yJibTaTa B 3TOM MOJIyJI€ B sTUCiKe 2 coxXpaHsieM OuT 3

30 if A>100 then i2¢b3(2)=1 else i2cb3(2)=0

;IIPOBEPUM ITOJITBEPIKACHUE TTOCIICTHETO OOMEeHa

50 if i2ca=0 then print”OK” else print’ERROR”

CSR

Omneparop CSR=<iexpr> ycTaHaBJINBACT UCXOJHOC MOJIOKCHUE ACHCTBYIOIICH
MMO3HUIIUH TIe9aTH NpH BbIBoAc B KaHai [12C. HyneBoe 3HaUCHNE COOTBETCTBYET KpaHel
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JIEBOU MO3UIHUU. 3HAYCHUE <eXPr> MOKeT ObITh B ipeaeiiax ot 0 10 128 u nepen
BBIBOIOM B kKaHaJ [2C cymmupyetcst ¢ koHcTaHTOor 80h.

PRINT#

Ormnepatop PRINT#[<iexpr>] , <s1>,<s2>,...<sn> BBIBOJAUT HH(OOPMAIIUIO B KaHaJ
I12C. O6BexTsI BEIBOAA Kak y onteparopa PRINT. 3nauenue <iexpr> orpenersieT ajpec
BBIXOJHOI'O YCTPOMCTBA U MOKET HaxoauThkcs B npeaenax 0...65535, nepenaercs B
kanaja [2C B BHJIe OMHOTO WK AByX OaiiToB. Eciiu 3HaueHUe <exXpr> HaXOAUTCS B
npenenax 0...254, To oHo BocripuHuMaeTcs kak Slave Address B kanaine [12C. B cioyuae,
Koraa <expr> 3aHuMaeT 2 OaiiTa, mepBBIM U3 HUX paccMaTpuBaeTcs kak Slave Address,
a BTopoii — kak Word Address B ipocTpaHCTBE aJpecoB BEIXOAHOTO ycTpoiicTBa. [Ipu
3aBucannu kaHana [2C BeIBoa npekpamaetrcs. @akT 3aBUCaHUS MOKHO IPOBEPUTE,
MPOYHUTAB 3HaYeHUE, Bo3BpamieHHoe pyuakauet [I2CA (eciom xkaHai 3aBuc, [2CA=1).
Crenom 3a agpecHbIMU OaliTaMy B KaHAJI BCET/1a BhIIACTCs OalT, ONpeaesTFoIui
NO3UIIMIO Kypcopa; 3HaueHue 3Toro 6aiita — cmereHHast Ha 80h BenuunHa, 3agaHHast
oriepatopoM CSR. Mo ymomuannro CSR=0. Ecnu [<iexpr>] onyCcTHUTh, TO BBIBOJ,
MIPON30HAET MO 3aNOMHEHHBIM 3HaueHUsIM Slave Address u Word Address.

PHB#

Omneparop PHB# [<iexpr>] , [<s1>,<s2>,...<sn>] ananorudeH PHB, o BeiBOOUT B
kanan [2C.

PHW#

Omneparop PHW# [<iexpr>] , [<s1>,<s2>,...<sn>] anajgoruueH PHW, HO BrIBOIUT B
xanan [2C.
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OINEPATOPBI JJ151 PABOTBI C IIIUHOM SPI

SPI

Omepatop SPI [W] [#<CS>,] [(<WordAddress>)| = <iexprl>,<iexpr2>,... <iexprn>
TMPOU3BOJAUT BRIBOA B KaHan SPI.

3rauenue <CS> moxkeT ObITh B ipenenax 0...7. IIpu pabore oneparopa 3HaUSHUE
<CS> BBIBOAUTCS Ha KOHTAKTHI 2, 3, 4 kpocca. [locne orpaboTku orieparopa HCXOTHOE
COCTOsSIHWE JIMHUU He BOoccTaHaBiInBaeTcs. Jlo MOMeHTa IepBoro oobsBiaeHust <CS>
9TH JUHUU HAXOOSTCS B TPETHEM COCTOSIHUM U MOTYT OBITh HCIIOJIb30BaHBI JJIsl IPYTHUX
dysarmii. <WordAddress> - agpec cioBa B ajpecHOM ONpocTpaHcTBe ycTporicTBa SPI -
MO>KeT npuHUMaTh 3HadeHus 0...65535; ecnu 3HaveHne <addr> menpnie 256, To B
kaHalt SPI mepenaercs Tonbko 1 6aiiT; B IpOTUBHOM ciiydae — 2 OaiiTa, npudemM
cTapmiuii OalT repeaaeTcs NepBbIM; <eXprl>,<expr2>,... <exprn> - JaHHbIC I
3armcu B kaHan SPI. I1pn vannuuu momudukaropa [W] BelpakeHUs
<iexprl>,<iexpr2>,... <iexprn>, paccMaTpHBaIOTCs KaK CI0Ba U3 2-X 0alTOB U MOTYT
npuHUMaTh 3HadeHue 0...65535. Ecnu MmoaudukaTop OTCyTCTBYET, TO KOrJa 3HAYCHUES
<expr> MmeHbIIe 256, B kanan SPI mepenaercst 1 6aiiT, B mpoTUBHOM ciydae — 2 Oaiirta.
ITocne ncnomHeHwust oneparopa 3HaueHue <CS> ocTaeTcsi B CHCTEMHOM IIEepeMeHHON U,
€CJIU HeT HEOOXOAUMOCTH B €ro 3aMEHE, IPU CIISAYIOIIEM UCIOJIB30BaHUH OolliepaTopa
MOKET OBITh He yKa3zaHo. MoxeT orcyTrcTBoBaTh U <WordAddress>, B 3ToMm ciry4dae
pa3MelleHue nepejaBaeMbIX JaHHBIX OyI€T ONPEACIsSIThCS JIOTUKON paGoThI
ycTpoiicTtBa SPI.

dynakmusa SPI [W] [#<CS>,] [(<WordAddress>)| Bo3BpaIaeT YUCJICHHOE 3HAYCHHUE
OaiiTa UiIu ciIoBa, CAUTAHHOTO B ycTpoiictBe SPI mo anpecy <WordAddress>. [locne
oTpaboTKH QYHKIIMH JIUHUN YCTAHABINBAIOTCS B BEPXHUH YPOBEHb. 3HAUEHUE
BeIpakeHUsI <WordAddress> riepesiacrcs B kanan SPI ogaum nnu nByms Oatitamu,
Kak U B orieparope. B cioyuae, korma #<CS> oTCyTCTBYET, €Tr0 3HaueHHue Oepercs u3
cucrtemHol nepemenHol. Korna orcyrcrByetr (SKWordAddress>), mpou3BOIAUTCS
Oe3anpecHoe uTeHHue (TOJBKO MPUEM).

dynakmusa SPIB<n>[#<CS>,](<WordAddress>) Bo3Bpaniaetr 3HadyeHne oura B Oaire,
HaxogsmaieMmcs B yctpoiictBe SPL.Uuciao <n>moxeT OpITh B nipeaenax ot 0 xo
7.DdyHKIMsA Bo3BpalaeT 3HaueHus “0° niam “17.

Ilpumep:

;IIpumep ucmoap30BaHUsI OMHOBPpeMeHHO AByX Moayiieit ALLIT ¢ SPI matepdeiicom
;a8 paboTtel ¢ E-item PIC

;Ucnionb3yrores moaynu ADC3-1.X ¢ ycTaHOBJIE€HHBIMU apEeCHBIMU JKaMIIepaMu

; B IOJIOKEHMUsI cOOTBETCTBYIOIME TUHUSIM Ne2 n Ne3 kpocca.

;KomOunammst <CS> st 9TUX JIMHUH ITOJTydaeTCs COOTBETCTBEHHO <6> 1 <5>.
;U3mepum 1-if kanan

100 ad=6 : gosub 400

; otroopaszum B HEX

110 print " ADCI1(CS->P1.0) -=> ", : phb xh, xm, xI, : print "h ",

; IpUBEAEM K BOJIbTaM

120 u= (xh*65536+xm*256+x1)/3276800-2.56: printu, "V"

;IToBTOpUM 1151 KaHasa 2

200 ad=5 : gosub 400

; otroopaszum B HEX

210 print " ADC2(CS->P1.1) -> ", : phb xh, xm, xI, : print "h ",

; IPUBEAEM K BOJIbTaM

220 u= (xh*65536+xm*256+x1)/3276800-2.56: print u, "V" : print

240 goto 100

;IToamporpamma 3amycka u3MepeHus U noirydeHus pesyibrata AL ¢ agpecom <ad>
;Copocum AD7718 nochUiko# 32 eTMHUYHBIX OUT MOAPSI U cpas3y 3aIlyCTHM:

;FF FF FF FF 01 43
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;duneTp BKIMOUYeH,HeOypepupoBanHbiii AINCOM,ommopa AD780,5/10 Bx0on0B,

; OCITHJIISITOP HE BBIKJIIOYCH,PSKUM ITUKITHYISCKOTO MpeoOpa3zoBaHUsT

;02 07

;IN+ => AINI1, IN- => AINCOM; OUITOJISIpHBIN PEKUM; Juara3on +-2.568B
400 spi#tad=0FFh,0FFh,0FFh,0FFh,1,43h,2,7

; )KJIeM 3aBEpIIICHUS ITpeoOpa3oBaHUS

410 time=0 : do : while time<0.25

; 3aIPOCUM pEe3yIbTaT

420 spittad,(44h)

; mpousBeaeM uteHue SPI

430 xh=spi: xm=spi: xl=spi: return




23 E-item

OIIEPATOPBI 1JIsd PABOTBI C CETBIO MICROLAN

LAN

Omnepatop LAN <s1>,<s2>,...,<Sn> BBIIIOJIHAET ITOCIEIOBATEILHOCTh KOMaHI <Si>
obmeHna ¢ oobpexkTamu cetu MicroLAN. Komanaer MOTyT OBITE 3alIUCaHbl B TFOOOM
HOPsIAKE U BBIIOJIHSIOTCS I1I0CJIEIOBATEIbHO, CliIeBa-HaIpaBo. B oneparope MoryT
OPHUCYTCTBOBAThH CIEAYIOIINE KOMAaH/IbI:

Z(<bit>,<iexpr>) - unuuuamnsupyet cetb MicroLAN Ha BXOAHOM JTHUCKPETHOM
KaHajie ¢ OUTOBBIM aZipecoM <bit>, BEIIAET B C€Th UMITYJILC COpOCa U MPOBEPSIET
UMITYJIBEC IPUCYTCTBUS; €CIIU Ha JUHUH HeT TpuoopoB MicroL AN, cinenyromiue ganee
KOMAaH/Ibl HE BBIIIOJIHAIOTCS, a YIIPAaBJIEHUE IIEpEeaaeTCsl Ha CTPOKY C HOMEPOM <iexpr=>;
Z - BBIJACT B CETh UMITYJIbBC COpOca, MPOBEPKa UMITYJILCA MIPUCYTCTBUS HE
OPOU3BOAUTCS;

T#H#<iexpr> — niepezaeT B c€Th 3HAUCHHE <ieXpr> B BUJE ABYX OaWTOB, IPHUIEM
MIagmui 6alT mepegacTcs NepBbIM;

TH<iexpr> — nepenacT B ceTh 3HaYEHHE <ieXpr> B BUAE OAHOTO OaiiTa;
T(<addr>,<len>) - nepenaet B ceTb <len> GaiitoB n3 E_ RAM nHaumHas c agpeca
<addr>.

R(<addr>,<len>) - mpuHUMaeT U3 ceTu <len> OalT u pacnonaraetr ux B E RAM
HaduHas ¢ agpeca <addr>; mpu npueme mHOOPMAITUH U3 CETU BBEITHUCIISTIOTCS KOOBI
mukingeckoro KoHTporst (CRCSE, CRC16); BEIAUCIICHHBIC KOJIBI OCTAIOTCS B
cucteMHbIX niepeMeHHbIX CRCS8, CRC16.

CH<iexpr> - ycTaHOBKa 3Ha4UCHHUS cUCcTeMHOU nnepemenHoir CRCS.

C - mepemaeT B ceTh OJUH OaMT - coaepkuMoe cucteMHoi nmepemenHoii CRCS.
C(<iexpr>) - y”TacT U3 CETHU OJIMH OaliT, a 3aTEeM CPAaBHHUBAET €r0 C COJICP>KUMBIM
cucteMHoOM ntepemeHHoil CRCS; B cirydyae HeCOBMaICHUsI IPOUCXOAUT NEPEXOJ Ha
CTPOKY C HOMEPOM <ieXpr>, IIpU 3TOM OCTABIIHNECS CIIpaBa KOMaHJIbl HE BHIIIOJIHSIIOTCS;
D#<iexpr> — 3anep>kka Ha <iexpr> MC; 31ech <ieXpr> MOXET NPUHUMATH 3HAUYECHHUS OT
0 o 255, nmpuuem O cooTBETCTBYET 3axeprkke 256 MC.

S(<addr>,<In>) 3amaet HadaabHBIE YCIOBHS U MIPOU3BOIUT OAWH ITUKJI TONCKA
ycTpoiicTBa B cetd. Homep HaliieHHOTO ycTpolcTBa OyaeT pa3MelneH B 8 Oairax
E_RAM nauunas c aapeca (<addr>+8). 3nauenue <Iln> yka3zpIBaeT HOMEP CTPOKH IJIS
nepexoja Npyu OKOHYaHUM IIOHCKA.

S - mpou3BOIUT OAMH LIMKJI ITIOUCKaA ycTpoiicTBa B cetu. Homep cienyromero
HaWJIGHHOTO yCTPOMCTBa pa3Melaercs B 8 OaiTax, CIeAyIOIUX 3a paHee
orpeaeJIEcHHBIM HOMEPOM.

ITpumeuanusi.

1.Bce komaHap1, 3a uckiroueHueM Z(<bit>,<In>) MoryT OBITH HPUMEHEHBI TOJIHKO
noCJie MHULIMAIN3alluu CETH.

2 .ITpu npueme wHpOPMAITNN U3 CETH U ITepeaade HHPOpMaHuH B CETh BEITHUCITSICTCS
CRCS.

3.06pa3yromuii monuHOM i1t CRC8 umeet Bua: X8+X5+X4+1.

Ilpumep npocmoeo noucka (komanoa OF0h) 6 npeononoscenuu, umo 6 cemu He bojiee
3-x ycmpoticma:

lan Z(90h,50), THOF0h,S(8000h,60),Z, THOFO0h,S, Z, THOF0h,S

B pe3ynbpTraTe npoU3BEeICHHBIX ONEepaUuil MOKEM IOy YHUTh:

mepexoa Ha CTpoKy S50, eciiu B CeTH YCTPOUCTB HET;

nepexoj Ha cTpoky 60, eciiu B ceTu He OoJiee 3-X yCTPONCTB, NPUYIEM UX HOMEpPa
OynyTt 3apukcuponansl 1o aapecam 8008h, 8010h, 8018h cooTBeTCTBEHHO;
BBITIOJTHCHHE CJICIYIOIICH CTPOKH, €CIIU B CETH OoJiee 3-X yCTPOHUCTB (HOMEpa MepBhIX
3-x OyIyT OTIpeAcIICHBI).
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OIIEPATOPBI JUI5s1 PABOTBI C IOPTAMM BBOZIA/BBIBOJIA
U BHYTPEHHEU ITAMSATBIO (I_RAM)

REG

Ormnepatop REG[W](<addr>)=<iexpr> ycraHaBJIMBACcT 3HAUCHHE OaiiTa WJIH CJIOBAa B
o0J1acTH PErucTpoOB CIICUMAIIBHBIX (PYHKIMH NIX HUKHEN ITOJIOBUHBI BHYTPEHHEHN
nmamsaTu(l _RAM) o agpecy <addr>. 3ammuceiBaemoe 3HaueHHue 3agaercsa <expr>. [lpm
3anucu ciosa orneparop REGW pasmeniaer muaamuii 6aiT no aapecy <addr>, a
crapuuii — 1o aapecy <addr+1> (bopmat pupmser Intel).

dynakunsa REG[W](<addr>) Bo3BparniaeT 3Ha4eHHUsI OaiiTa MU CIIOBa HIYKHEN
mooBUHBI I RAM wmimn peructpa cnenuaibHBIX QyHKOHUH 110 agpecy <addr>. Ilpu
greHUH cioBa pyukuus REGW() paccmaTpuBaeT nepBbIi CUMTAHHBIN OalT Kak
MJIQIIIIHAH.

Omnepatop REGB<n>(<addr>)= <iexprl>, <iexpr2>, ...<iexprn> npou3BOJIUT
YCTaHOBKY MJIM cOpoc OUTOB B OaliTe, agpecyeMoM BeIpakeHneM <addr>. YcraHoBKa
UM cOpOC MPOU3BOASTCS HaUMHAasI ¢ 6uTa HOMep <n>. UHciio <n> MO>KET OBITh B
nnanazone 0...7. Butel HymepyroTcsa HaunHasa ¢ muasamiero. Ecnu <iexpr> = 0, To 6ut
cOpacheIBaeTcsl, B IPOTUBHOM cilydae — ycTaHaBimBaeTcs. Onepanust MpoOu3BOIUTCS 1O
OPUHIMITY: «9TeHUE-MOAUPUKALHUSI-3AITUCH.

dynaknnsas REGB<n>(<addr>) Bo3BpalnaeT 3HaueHHEe OuTa B OaiiTe 1o agpecy
<addr>. ®yHKus Bo3BpammaeT 3HaueHus <0’ nim <17,

10U

OrmnepaTtop 1OU BBILIAaET “OTMBIKAIOITYIO’ TIOCIEIOBATEIILHOCTh ACCEMOIIEPHBIX KOMaHI.
ITocie »TOro MOXXHO U3MEHATHh Ha3HaUeHUE BBIBOOB 1porneccopa PIC24FJ64GA004.
Jist m3MeHeHnss Ha3HA4YCHUS BBIBOJIOB CJICIYET IOJIb30BaThcs oneparopamu REG u
REGB. Anpeca COOTBETCTBYIOIIIUX PETUCTPOB U X Ha3HAYCHUE MMPUBCIACHBI B
onmmcanuu nporeccopa PIC24FJ64GA004.

I0OL

Omnepartop [IOL BbIgaeT “3anuparolyio’’ MOCJIeA0BaTEILHOCTh aCCEMOJIEPHBIX KOMaH/I.
Mexay oneparopamu [OU u IOL npennoututenrHO TOJILKO U3MEHSITh
Ha3HA4YC€HHE BBIBOJIOB, 4 HE OTHOCSIIINUECS K 3TOM Mponeaype onepaTopbl pa3MemaTs 10
oniepatopa IOU u nocne oneparopa IOL.

Ilpumep:

;Urenue cocrossHust nopra RB12 u 3anice B mopt RB10

;3TU MOPTHI BhIBeAeHBI HA pa3dbeM X 1: RB10 - 14 BeiBoa, RB12 - 12 BeiBOA

;€CJIH OTH BBIBOJBI COEAUHUTH, TO 3HaUCHHE, 3anucanHoe B RB10, Oyner
;cunThIBaThCs B RB12

;Ha3HA4YCHNE UMEH PErucTpPOB

10 RPINR=680H: RPOR5=6CAH: TRISB=2C8H: PORTB=2CAH

;mpoBepsieM, He Ha3HadeH J1u RB12 BrIBO/IOM crienuaibHBIX (QYHKITUN

20 FOR RPINR=680H TO 6AFH

;Ha3Ha4deH? ga -> nepeHazHayuM Ha RB15

30 IF REG(RPINR)=12 THEN IOU: REG(RPINR)=15: IOL

40 NEXT RPINR

;RB10 - oO6bryabIil udpoBoi BXo1 (CHUMAaeM Ha3HAYCHUSI CIEUANBHBIX (DYHKIIHH)
50 IOU: REG(RPORS5)=0: IOL

:RB10 - Bxox, RB12 - BeIxon

60 REGB2(TRISB+1)=0: REGB4(TRISB+1)=1: RB10=0

;BBIOOD 3HaueHUss RB10



25

70 INPUT "RB10=",RB10

;BBOJI BEIOPAHHOTO 3HAYCHHS

80 REGB2(PORTB+1)=RB10
;arenne RB12

90 P. "RB12=",REGB4(PORTB+1)
100 GOTO 70

110 END

E-item
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OINEPATOPBI U ®YHKIIMHU JAJI51 PABOTHI C BHELIHEN
MMAMSITBIO (FRAM)

PRINT@

Omneparop PRINT@<addr>,<s1>,<s2>,...<sn> npou3BOJIUT "ieyaTsh'" B IIaMsITh.
BreiBogmMBbIe KOZBI pacnojiaratoTcsl HaduHas ¢ agpeca <addr>.

MOVE

Onepatop MOVE <addr1>,<addr2>,<len> konupyet <len> 0aliTOB HaynHas C
anpeca <addr1> B o6acTh MamMsITU C HaAYAJIbHBIM agpecom <addr2>. OmepaTop MOXKET
OBITH NIPUMEHEH IS BBIAEJICHUSI MOACTPOKH U3 CTPOYHON MEePEeMEHHOM,

HaTpuMep:

move loc($(0))+3,loc($(1)),8 : mem(loc($(1))+8)=0Dh - B cTpoUHYIO NEPEMEHHYIO
$(1) ckonupoBaHbI 8 CHMBOJIOB (Ha4YUHAas ¢ 3-TO, €CJIH CUHUTATH OT HYJISI) U3 CTPOUYHOU
nepemernHo# $(0). Kox “ODh” reodxomum ni1ist GOpMHUPOBAHHUS CTPOUHOMN EPEMEHHOM.

CMP

dyukuus CMP(<addr1>,<addr2>,<len>) cpaBHHUBaeT OaiiTOBBIE
MMOCJICIOBATESIILHOCTH C HadallbHBIMU aapecamMu <addrl>,<addr2> u mauHoi <len>
OatitoB B E RAM u Bo3BpamiaeT HYJIb, €CJIH IIOCJISIOBATSILHOCTH UJICHTUYHBI, B
MPOTUBHOM CJIyYae - OTJIUYHOC OT HYJISI YHUCJI0, PABHOE KOJIUYECCTBY UJICHTUYHBIX
OatitoB. @yHKIIUST MOXKET OBITh IPUMEHEHA JJII CPAaBHEHHUS CTPOYHBIX ITEPEMEHHBIX.
Ilpumep:

if cmp(loc($(0)),loc($(1))+5,10) then 110 else 100

- eciiu iepBbie 10 cumBoioB $(0) u cumBosibl ¢ 5 110 15 $(1) uaeHTUYHBI, TIEPEHTH HA
ctpoky nporpammsbl 100, mHadge - Ha cTpoky 110.

MEM

Omneparop MEM[W](<addr>)=<iexprl>,<iexpr2>,...<iexprN> 3anucsiBaeT
3HaveHus 6aiToB niu ciioB B FRAM nauuHas ¢ aapeca <addr>. 3anmmceiBaeMbIe
3Ha4YeHUs 3ajaroTcs <iexprl>,<iexpr2>,...<iexprN>. 3Hauenus <addr> u <iexpr>
MoryT ObITh B AnanazoHe 0...65535.

DOyuknmuss MEM[W][(<addr>)] Bo3BpamaeTt 3HaueHUs 0aiiToB niu ciioB FRAM.
Anpec ciaeayroniero 6aiTa WiIM CJIOBa 3alTOMUHAETCSI B CHCTEMHOM MTepEMEHHOM.
Hanpumep oneparop Print mem(100),mem,mem,mem pacriedyaTacT COJACP>KUMOE
OatiToB 1o anpecam 100, 101,102,103.

Omneparop MEMB<n>(<addr>)= <iexprl>, <iexpr2>, ...<iexprn> npou3BOauUT
YCTaHOBKY MJIM cOpoc 6uToB B 6ailite FRAM, agpecyemomM BeIpakeHHeM <addr>.
YcTraHoBKa WM cOpOC NPOU3BOASTCS HaYnHasl ¢ 6uta HoMep <n>. Uncino <n> MO>KEeT
ObITh B uana3one 0...7. BuTel HyMepyroTcss HaduHas ¢ miaamiero. Ecim <iexpr> = 0,
TO OUT cOpachIBaeTCsl, B IPOTHBHOM cilydae — ycTaHaBiimBaeTcs. Onepanus
OPOU3BOAUTCS 10 NPUHIIMITY: «ITE€HUE-MOAU(DUKALIUSI-3ATTUCH .

DOyuknuss MEMB<n>(<addr>) Bo3BpamniaeT 3HadcHHEe OuTa B Oaiite FRAM 1o azapecy
<addr>. dyaknus Bo3Bparmaet 3HadeHus ‘0 wmam “17.

Ilpumep:

10 mem(0)=55h,2

20 phb mem(1),mem(0)
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CHSMR

dyukunas CHSMR|[%] <addr>,<len> Bo3BpamiaeT KOHTPOJIbHYIO CYMMY HJIA
KOHTPOJBHBIN NUKIUYEeCKH kKoa oostactu FRAM ¢ HauaneHBIM azpecoM <addr> u3
<len> Oaiit. [1lpu Hanuuuu Mmogudukaropa [%] BEIYHUCIAECTCS KOHTPOJIBbHBIHN
nuKIndeckuit koxa (cm. oreparop LAN).

Omnepatrop CHSM=<iexpr> ycraHaBINBaeT 3HAUCHNE CUCTEMHOU ITepPEMEHHOMN
CH_SUM. Aapec CH_SUM — 0003 hex.
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OINNEPATOPBHI PABOTHI C BHEIIHEM FLASH-ITAMSITBIO.

FLS

OrmnepaTtop
FLS[W][#<FlashPage>,|(<WordAddress>)=<iexprl1>,<iexprl>...<iexprn>
npou3Boaut 3armmck B FLASH. Pasmep FLASH — 2(4) Mo6aiita, COOTBETCTBEHHO aJipec
21(22)-tu pa3psanbiii. ns angpecanuu ucrnionblyercs FlashPage — 5(6) crapmmmx
pazpsana agpeca u WordAddress - miragmue 16 pa3psinos. [locine ucnomHeHUs
oriepatopa 3nadyeHue FlashPage ocraercst B cucTteMHON NEpeMEeHHOM U, €CJIU HET
HEOOXOJIMMOCTH B €T0 3aMEHE, IPH CJICIYIOIIEM NUCIOJIB30BAaHUH OIlepaTopa MOXKET
ObITh ontytieHo. [Ipw Hanmann monudukaropa [ W] BeIpakeHUs
<iexprl>,<iexprl>...<iexprn> paccMaTpHBaIOTCs KaK CJIOBa U3 2-X 0alT U MOTyT
npuHUMaTh 3HadeHue 0...65535. CnexyeT 3aMeTUTh, 9TO IIPU OTPabOTKE oTiepaTropa He
mpoBepsieTcs ObLI IH TMPEIBAPUTEIILHO CTEPT 3alTUChIBA€MbIN OalT/CIIOBO -
NOJB30BAaTEII0 HEOOXOIMMO CaMOMY CJIIEIUTH 3a 3TUM. CTHpaHUEe B YCTPOHUCTBE
BO3MO>KHO TOJIBKO Ostokamu He meHee 4 KoOaiit. s ctupanus 610Kka HaIo0 NoAaTh
KOMaHAOy 3anucH, yctaHOBHUB 1 B ctapmiem pa3psae FlashPage.

dynakuus FLS[W][#<FlashPage>,|(<WordAddress>) Bo3BpamaeT 4Y4MCICHHOC
3HadYeHUe OaliTa Ui ciaoBa, cautanHoro u3 Flash mo agpecy
<FlashPage><WordAddress>.

FLSB

Omneparop
FLSB<n>[#<FlashPage>,|(<WordAddress>)=<iexprl>,<iexprl>...<iexprn>1rpou3BOIu
T cOpoc 6uToB B Oatite, anpecyemoMm <FlashPage><WordAddress>. YcTaHOBHTH
COpOUIEHHBIH OalT MOXXHO TOJILKO cTupaHueM (oneparop FLS ¢ 1 B crapiiem paspsiae
FlashPage). MunumanbHbIil pazMmep ctupaeMoro 6ioka - 4 Koaiir.

dynaknusa FLSB<n>[#<FlashPage>,|(<WordAddress>) Bo3BpamiaeT 3HaueHHE ONTa B
Oaiite, anpecyemom <FlashPage><WordAddress>. @yHKOHs BO3BpallaeT 3Ha4YCHHE
"0" ym "1".

Ilpumep:

10 FL_PAGE=20

20 FLS#(FL._ PAGE+80H),(0)=0; Ctupanue 0JioKa JJaHHBIX

30 FLS#(FL_PAGE),(10)=1,2,3

40 print “Conepxumoe Flash-mamsaru o aapecy 20000B hex : ., FLS#(FL _PAGE).(11)
50 end

CHSM

dynakuus CHSM|[%] <addr>,<len> Bo3BpamniaeT KOHTPOJIbHYIO CyMMY HJIH
KOHTPOJIBHBIN NUKIndeckuii koa odimactu FLASH ¢ HagansHbIM agapecom <addr> u3
<len> Oaiit. [lpn Hanuunu moaudukaropa [%] BeIYHUCIsIETCS KOHTPOJIBbHBIN
MUKIndecKui koa (cMm. onepatop LAN).

Omneparop CHSM=<iexpr> ycraHaBJINBacT 3HAYCHUE CUCTCMHOMN IIEPEMECHHOM
CH_SUM.

Anpec CH_SUM — 0003 hex.
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OIIEPATOPBI 1JIAA PABOTBHI CO CHETYUKOM
PEAJIBHOI'O BPEMEHUA

TIME

Omneparop TIME=<iexpr> ycTraHaBJIHuBacT HadaJIbHOE 3HAaY€HUE CUETYUKA PEATIHLHOTO
BpeMeHH. 3HadeHne <iexpr> (IeJIOUNCIEHHOE) MOXKET OBITh B JHUaNa30HEe
(0...65535)cex.

@Oyuknusa TIME Bo3epamaeTr 3Ha4€HUE CUETYUKA PEAIBHOTO BpEMEHU. /[JUCKPETHOCTh
cueta BpeMmeHHU - 0.005 cex. MakcumasibHOE 3HaU€HHE cUeTYHuKa - 65535.995 cek.
Ilpumep:

; 3aaepxxka 0.5 cek.

10 time=0:do:while time<0.5

ONTIME

Omnepatop ONTIME <iexpr>,<In> ycranaBnuBaeT BpeMsI I HOMEP CTPOKHU IS
noANPOrpaMMBbI OOCITYKUBaHUSI IPOTPAMMHOTO IMPEPHIBAHUS 110 CUETUHNKY PEaIbHOTO
BpemeHH (cMm. ortepatop TIME). <expr>- 3HaueHue BpeMeHU (B CEKyHax), IO
KOTOPOMY IOJDKHO IIPOU30MTHU NpEephIBaHUE NPOrPaMMBbl, MOKET NPUHUMATh
neJIouMCcIIeHHbIe 3HadeHus B auana3oHe (0...65535)cek. <In> - HOMep cTpokH, C
KOTOPOU HaYMHAaeTCsl noAnporpaMmma oopadborku npepeiBanusi. [[pumeuanue. Bosepar
U3 IOIIIpoTrpaMMBI 00paOdOTKH MPEePBIBAHUA MPOU3BOANUTCS ornteparopoMm RETI.

RLDT

11! OniepaTop paboTaeT TONBKO B BEPCHUSIX MOAYJeH ¢ GyHKIUEH YacOB pealbHOTO
BpEMEHH.

Omnepatop RLDT npenHa3sHadeH AJIs1 yCTAHOBKH YacOB pealbHOTO BpeMeHHu. dopmat
onepatropa: RLDT=<year>,<month>,<day>,<hour>,<min>,<sec>, rae
<year>=<tekyumui roa> - 2000

<month> - HomMep Mmecsia (1=saaBapb,2=deBpais ... 12=nexadpsn)

<day> - neHb Mecsna

<hour> - gyacsl

<min> - MUHYTBI

<SeC> - CEKYHIbI

Hanpumep, 4ToOBI yCTaHOBUTH Yachl peaibHOTO BpeMeHH B cocTosiHue: 10 gacos 51
muHyTa 20 cexyHn 13 ssaBapst 2009 rona Hago mogaTh KOMaHIY:
RLDT=9,1,13,10,51,20 B xagecTBe 4acOB pecaIbHOTO BPEMCHHU HCIIOJIB3YETCSI OJTOK
RTCC (REAL-TIME CLOCK AND CALENDAR) PIC24FJ64GA004. OToT 010K
NO3BOJISIET NPOBOJAUTH TOYHYIO PETYJIMPOBKY YacoB. B 6JI0ke HCTIOTBb3yeTCs BHEIIHUHN
reHepartop ¢ gactotoi 32 768 I'11. bi1ok 1mo3BoisieT BBOAUTEH PETYIUPOBKY OT +508 no -
512 uMOyJIBbCOB 3TOTO T€HEpaTopa B MUHYTY. PerymupoBKy MOKHO ITPOBOJIUTH C
TOYHOCTBIO 0 4 UMITYJIBCOB T€HEpaTopa B MUHYTY. BeTUYnHY peryTupOBKH
3alMChIBACTCSI B PErUCTP € aapecoM 626 hex:

0x7F - 508 uMIIyJTbCOB B MUHYTY

0x01 - 4 ummnynbca B MUHYTY

0x00 - oTCcyTCTBHE PEryJIMPOBKHU (YCTAaHOBKA 10 YMOJYAHUIO)

0x80 - -512 UMITY ITLCOB B MUHYTY

OxFF - -4 umniynbeca B MUHYTY

Hampumep, 94TOOBI BBECTH PETYIUPOBKY 12 UMITYyICOB B MUHYTY, CJIEIyET NOJaTh
KOMaHIy:

REG(626H)=3

dynkiumsa RLDT BbeiiacT 3HaY€HUE 9YaCOB PEaIbHOTO BpeMeHU B (popMmare



30

<day>-<month>-<year> <hour>:<min>:<sec>

BriBecTH Ha 1e4aTh 3TO 3HAYCHUE MOKHO JIHOO HAIIPSIMYFO:
PRINT RLDT

JTM0O0 Yepe3 CTPOUYHYIO TIEPEMEHHYI0, HallpuMep

10 DIM $(10),20

20 $(2)=RLDT

30 PRINT $(2)

40 END

E-item
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AUPEKTHUBBI (OIIEPATOPBI BBIITOJTHAEMBIE TOJIBKO
N3 KOMAH/JHOMU CTPOKN)

HdupextnBa RUN ouuinaeT naMsTh OT BCeX IIepPEMEHHBIX U 3arryckaeT BASIC-
OporpaMmy.

HupextnBa HRUN 3anyckaet BASIC-iporpamMmmy 0e€3 O9YUCTKH MIEPEMEHHBIX U
MacCCHBOB.

HupexkrnBa NEW ouulllaeT naMsATh OT IPOrpaMM U IIEPEMEHHBIX.

HupexktuBa CONT tiponoimkaet BeinmojaHenue BASIC-niporpaMmMbl, OCTAHOBJICHHOM
ortepatopoM STOP unu nakatuem "Ctrl+C" Ha knaBumatype tepmuHaia. Jjs
o0JieryeHus OTjIaKU MOYXKHO BBOJIUTE CUMBOJ “ \ ” BMecTO KimodeBoro cioBa CONT.
HupexrtuBa LIST <In1>-<In2> npou3BOAUT BBIBOJ JIucTUHTA pparmeHTa BASIC-
nporpaMMBbI (co cTpoKHU <Inl> mo cTpoky <In2>) Ha TepmuHan. UUCIOBBIE TTapaMeTphI
He 00s13aTEIbHBI.

HupextuBa SQUEEZE nipon3Boaut ynopsaodeHue nporpammsel Bo FLASH-namsTh.
BrIicBOOOXIa€T HEMCIIOAB3YEMBIC CEKTOPHI MaMsITH U YCKOPSIET BBIIOJHEHHE
mporpaMMbl. PeKoMeHTyeTCs BBITIOIHATE ITOCIIe KOPPEKIITNH IporpamMMmel uepe3 BASIC-
TepMHUHAI.
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NPNIJITIOKEHHUE 1 COOBHIEHUS BASIC CUCTEMBI

"Ready'" - TOTOBHOCTBH K BBOJIy U3 KOMaHIHON CTPOKH.

"Try again" - BBeneHHas no npuriameHuio oneparopa INPUT urdopmaris
HekoppekTHa. TpebyeTrcst TOBTOPUTH BBO/I.

"Extra ignored' - mpon3o0I1Iiia IMOMBITKA 3aITUCHA B CTPOKOBYIO ITIEPEMEHHYIO OOJIBIIIETO
KOJIMYECTBa CHMBOJIOB, YeM OBIIIO OOBSBIIEHO B orieparope DIM, nuniamne cuMBOJIBI
IIPOUTHOPUPOBAHBI.

"Stop - in line <In>" - nporpamma ocranoBieHa orieparopoM STOP unu Haxxatuem
"Ctrl+C" Ha x1aBuaType TepMuHaia. BeImomHEeHUE MporpaMMbl MOXXET OBITH
MPOAOJDKEHO cOo cTPoKHu <In> BBomoMm omnepartopa CONT u3 KoMaHOHONW CTPOKH.

Coo001meHnus 00 ommuoxkax

"Error: invalid line number' - B onepaTrope npuMeHeH HOMep HeCcylleCcTBYOLIel
CTPOKHM.

"Error: this variable is not defined" — nanHass nepeMeHHas1 He O0BsIBJIeHA
"Error: in loop FOR must be TO" — nukjge FOR orcyrcTrByeT B onnepatop TO
"Error: nesting level too big'" — ypoBeHb BJIOKEHHOCTH 00JIbIIIE IOTTyCTHUMOTO
"Error: too many cikl or subroutine return' — HapynieHue yCJOBHSA BO3BpaTa U3
HUKJIa/ MTOANPOrpaMMBbl: oTcyTcTBYyeT oneparop GOSUB, cooTBeTCcTBYIOIIMI
mannomy onepartopy RETURN (Bo3BpaT u3 noanporpaMmmsbl 6e3 BbI30Ba OHOI),
aubo orcyrcByet onepatop DO, cooTBeTCTBYIOIIUIi JaHHOMY OIlEPaTOpPy
WHILE/UNTIL (BcTpeTHJics onepaTop 3aBeplieHUus] NUKJIA NMPH OTCYTCTBMH
onepaTopa HA4YajJa OHOro).

"Error: it must be THEN" — nukJe IF orcyrcrByer B onneparop THEN

"Error: in loop ON must be GOTO or GOSUB" — B uukje ON oTcyTcTBYyeT
onepartop GOTO/GOSUB

"Error: arg of loop ON too big - no branch'" — 3Ha4yeHue aprymMmeHTa B onepartope
ON 0oJabuIe, YeM KOJINYeCTBO YKA3aHHBIX ITepPexXo10B

"Error: stack border'" — nepenojHeHue NporpaMMHOro CTeKa

"Error: this array also defined' — BTOpUYHOE onpeaeieHHEe MACCUBA

"Error: error definition of array' — B onepaTtope DIM He yka3zaHa pa3MepHOCTH
MaccuBa

"Error: array border'" — HapyuieHHe rpaHHMIl MacCHUBa

"Error: no second commas' — HeT 3aKpbIBaOlIeii KABBIYKH

"Error: ( not find" — HeT OTKpBIBaOUIeH CKOOKH

"Error: bad arg'" - npuMeHeH apryMeHT, 3HAYeHNe KOTOPOIr0 BBEIXOAUT 3a
npeaejabl,A0NMyCcTUMBbIE IJIS1 JaAHHOTO ollepaTopa Wi GpyHKIUH.

"Error: bad syntax'" - BASIC-cucreMa 00HaApPYKNUJIa CHHTAKCUYECKYIO OIIMOKY BO
BpeMs BBINNOJTHEHUs (MHTEepIpeTAlluN) CTPOKH MPOrpaMMBbl.

"Error: math. Error'" — apudpmMerndyeckasi ommoka — nepemnojiHeHUue, noreps
3HAYMMOCTH WUJIH JIeJIHMEe HA HOJb

"Error: array size'" - njst MaccuBa, 00bsaBJsIeMOro oneparopom DIM:

He XBaTaeT MecTa B IAaMATH; paszMep 00bABJISIEeMOIr0 MACCHBA NpeBbIIIaeT 254;
HeBepHOoe MM MHAEKCUPOBAHHOMW MepeMeHHOM.

"Error: too many GOTO - stack full" — canmkoM MHOro nepexoaos B
nporpaMMe — CTeK IepenoJiHeH

"Error: line longer then 80 symbol" — nauHa cTpoku 6oJibuie 80 CMMBOJIOB.
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MNPUJIOXKEHHUE 2 BCTPOEHHBIA MPOTOKOJ MODBUS

B ycrpoiictBe E-item PIC peannzoBan BcTtpoeHHBIH npoTokosr MODBUS. VcerpoiicTBo
HCHOoJIb3yeT (PU3UUECKHU Te K€ JIMHUU CBSI3U, YTO U JIJISI BBOJIa JaHHBIX depe3 BASIC-
Terminal, mo3ToMy He MOryT paboTaTh OJHOBPEMEHHO. /IJIs Iepexona B peXxum
noaaep kku rmporokosia MODBUS neobxonumo B siueiiky FRAM c agpecom 0 3anectu
Oatit OABh, a B cnexymuii OaiiT 3armmcaThk agpec JaHHOTO YCTPOHCTBA Ha IIIUHE
MODBUS. Ilocse aToro ciieayeT rnepe3amnyCcTuTh YCTpoucTBO komaH 1ot RST
BASIC'a unu copocom nuranwusi. [1Jis BbIXoAa U3 JaHHOTO PeKUMa HaI0 3aHECTU B
siueiky FRAM ¢ anpecom 0 mro0oe 3HadeHue, oTiimdHoe oT ABh n momate komaHITy
repes3alrycka.

Komanast MODBUS 74h u 75h pa6orarotr He ¢ EEPROM, kak ObLIO BO BCEX BEPCUSIX
0a30BoO¥ TIpOIIUBKH JTsT MoayJtiei Ha 6a3ze PIC18Fxxxx, a ¢ mamsaTteio FRAM (B
PIC24Fxxx netr EEPROM).

Komanast MODBUS 76h u 77h paGoTaroT He ¢ BHYTPEHHEH MaMsThIO
MHUKPOKOHTpoJJiepa, a ¢ BHemHe#d FLASH- namsateio (AT26DF161A) - mamsitbio
nporpaMmM. O0BeM 3TOM TaMsITH - 2M GalT, ITOITOMY IJIS TOCTYIIa KO BCEMY
anpecuomy npoctpanctBy FLASH BBenen napamerp FLASH PAGE. B Hem
cozeprkaTrcs 5 cTapumx pa3psaoB aapeca. st cTupaHust COOTBETCTBYIONIIEH CTpaHULIBI
MaMsITH CTapOIHH pa3psia 3TOTO ImapaMeTpa JTOJIKSH OBITh B3BeaeH B "1".

Komanma 7Dh - ooMmen co cmexxabiM KaHaitoM UART - He peamnm3oBaHa.
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NPNJIIOKEHME 3 PACIHIPEJAEJIEHUE ITAMSTU FRAM

EOR R R R R R R R R R R R R R R R R R R R R OE R R R R R R R R R R R R R R R R R R R E R R OE R R R R R R R R R R R R OE R R R R R R R

* Pacnipenenenne mamsitu FRAM *

* 0x0000-0x00FF - nmapamerpst BASIC-PIC *

* 0x0100-0x1FFF - nmena nnepeMeHHBIX *

* 0x2000-0x3FFF - 3HaueHnst mepeMeHHBIX *

* 0x4000-0x40FF - umeHa HHJIEKCUPOBAaHHBIX MTIEPEMEHHBIX (MAaCCHBOB) *

* 0x4100-0x41FF — pasmepHOCTh + agpec Havajia MaCCUBOB *

* 0x4200-0x5FFF - 3HaueHWs HHOAEKCUPOBAHHBIX IIEPpeMEHHBIX (MAacCHUBOB) *

* 0x6000-0x7FFF - 3HaueHUsI CTPOYHBIX IIEPEMEHHBIX *
s sfe sfe s sfe s ok sk sfe sk sk sfe sfe s sfe s sk sk sfe sfe sk sfe s sk sk s sk sk sfe s sk sk s sk sk sfe sfe s sfe s ke sk sfe sk sk sfe sfe s sfe sk sfe sk sfe sfe s sfe sk sk sk sfe s sk sfe s sk sk
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HNPNJIOKEHME 4 TAPAMETPBI BASIC-PIC

FLAG MODBUS 0x0000 //¢nar padorst c MODBUS

ADR_ MODBUS 0x0001 //agpec na mmae MODBUS

FLASH PAGE 0x0002 //agpec Tekyuieii ctrpaaunnsl FLASH npu padore c MODBUS
CIK_CRC 0x0003 //mauanpHOE 3HaueHNe HMUKIndeckoro koma CRC16 - 2 Gatita
NUM_ERROR 0x0005 //HOMep omrmmoOxku

ADR_ERROR 0x0006 //anpec (HOMep CTpOKH) omuOKu - 2 Oaiita

UART_RATE 0x0008 //ckopocts UART

FLAG_NEW 0x000A //¢pnar oneparopa NEW
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NPUNJITIOXKEHMUE 5 DOPMAT XPAHEHUS NIEPEMEHHBIX

3HavyeHus TIepeMeHHBIX (KpOMe CTPOYHBIX) XpaHATCs Kak gyuciia B popmare float (4-x
OatitoBoe npencrasienne IEEE754), cooTBeTCTBEHHO MaKCHUMaJIbHO/MUHUMAJIBHO
JOITyCTUMBbIC 3HAYCHUS YUCITOBBIX IEPEMEHHBIX : +-2**[-126] /+-2**[128].

IEEE754 onunapHas TOYHOCTH (single precision) 3nak — 1 6uT, noka3areib
cteneHu — 8 ouT (cmemnenue 127), mantucca — 23 6ura + 1 ckpsbIThIii. Beero 32
outa. TouHOCTH «B 3HAKAX»

B nBomuHBIX 3HaKax MOHATHO — pa3 MaHTUcca 24 6uTa, 3HAYUT U TOYHOCTH 24
JBOUYHBIX 3HaKa. Pa3zbepémcs ¢ necssTHuHBIMU. [10CKONBKY 1S TOUHOCTH «B 3HAKax»
MacaIiTad He UMeeT 3HAaYEeHUsI, yYMHOXXUM MaHTHuccy Ha 224. [lokazaTesns cTeneHu Ha
TOYHOCTB HE BJIHSIET, TAK YTO €TI0 MOKHO OCTaBUTH KakK €cTh. [loy4uunBiieecs nemnoe
4HCJIO MaHTHUCCA MPEACTaBIsIeT TOYHO. /151 ero npeacTaBiIeHUs B IECATUIHOM BHIE
HYXHO:

log10224 =24 * log102 = 7,2 necITUYHBIX 3HaKa DTO 3HAYUT, YTO NOTPEIMTHOCTh
JBOUYHOTIO NPEACTABIICHUS YHUCIa HE MPEBOCXOAUT MOJIOBUHBI CEABMOTO AECATUIHOTO
3HaKa, JakKe YyTh MEHBIIIE.

Ilpumepwor:

st mpumepa, mpeactaBuM B 3ToM ¢popmarte unciio 1234,5.

IlepeBomumMm B nBomgHYIO popmy. 12345 =1024 +210=210+ 128 + 64+ 16 +2 + 1/2

100 1101 0010,1 = ...

Teneps B 9KCHOHEHITUAIBLHYIO U HOpMaiu3yeM ... = 1,00110100101 * 210 = ...
BcnoMuHaeMm o cMenieHnu mokasareis crenend ... = 1,00110100101 * 2137-127
=1,00110100101 * 21000 1001 -0111 1111 =...

3amuceiBaeM (BCIIOMHHaeM O CKpbITOM Oute) ... =0 — 1000 1001 — (1) 001 1010 0101

0000 000 0000

Eni€ HeckoIbKO XapaKTEePHBIX IIPUMEPOB MPUBEACHO B TAOIUIIC :
3nax Iloka3areab crenmenun MaHTHCca 3HAYEHHE

1234,5 0 1000 1001 001 1010 0101 0000 0000 0000 1234,5
Hoars 0 0000 0000 000 0000 0000 0000 0000 0000 O

Oauna 0 0111 1111 000 0000 OOO0 0000 0000 0000 1
HamMmenbniee HeHOpMaITU30BaHHOES

0 0000 0000 000 0000 0000 0000 0001 0000 1,4*10-45
HauOobiliee HeHOpMaJTM30BaHHOES

000000000111 11171 1111 11111111 1111 1,8*10-38
Haumenbiiee HopMalinu3oBaHHOE

0 0000 0001 000 0000 0000 0000 0000 0000 1,8*10-38
HauOombeinee HopMaiu30BaHHOS

o11111110111 1111 1111 1111 1111 1111 3,4*1038
beckxoneynocts 0 1111 1111 000 0000 0000 0000 0000 0000



