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Ypoxu
C TMporpaMMHUpyeMbIMKA

Haubonee pacnpoCTpaHEHHBIM CPEJACTBOM Bbl-
YUCJIMTENBHOH TEXHHUKH, KOTOPBIM OCHAIICHBI
MHOIMe LIKOJIbI, SIBJAETCS HpOrpaMMUDYEMBbIH
MHKpPOKanpKyasaTop. Ero BerauciantenbHpie BO3-
MOJKHOCTH HEBEJMKY, HO BIIOJHE A0CTATOYHBI
AN pellileHWs 3ajad, BO3HUKAIOHIMX B IIKOJb-
HOM Kypce.

PaccMmoTpiM METOAMKY MPOBEACHHWSA YDOKOB
C MPOrpaMMHMpyeMbIMY MUKPOKAJIBKYJIATOPAMH.
Ans 1mKosn Nyyuie BCero MOAXOASIT MOJAEIH
b3-34, MK-54, MK-56, wumeromue oOxuHa-
KOBYIO CHCTeMy KOMaHJ, KoTopas OGosee
opocTa W JiorM4Ha, yeM y Mogened B3-21,
MK-46. Bapodem, MeTOAMKA IPOBEAEHUS YPOKa
CPaBHHTENBHO MAJIO 3aBHCUT OT THIA Kajb-
KynaTtopa. Msl OyfeM WCHO/IB30BaTh Ha3Ba-
ausa kiaBuml mopesm MK-56 1 MK-54 (y
B3-34 HeckOBKO KJIABUIl OTJIMYEIOTCH IIO
HaAIACAM Ha HHX).

JIis TIpOBEHEHHA ypoKa HeoOXOAuMO HMMETb
He MeHee OJHOr0 KajbKy/JAdaTopa Ha [apTy
(1. €. Ha 2 uesoBeKa) M OJWH — AJs YuHu-
teas. das Hafe)XKHOro IIPOBEAEHMsS YpOKa
KeaTenbHo paboTaTh ¢ MALIHKAMMU, BKJIIOYEH-
HBIMH B CETb,

Bo3MOXHO [ABa BapuaHTa TPOBEINEHHUS YPO-
KoB. [lepBBift — 110 Mepe H3Y4YeHUS aaropur-
MMUECKOI'Q SI3bIKA: M3YYUIM JIMHEHHBIE TIPO-
rpaMmbi — H3y4aeM KX peaju3aluio Ha Kajib-
KyJAsiTOpe, HM3YyYWJIM BETBJICHHMSA — paccMarpu-
BaeM, KakK 3TO CjieJlaTk Ha KaJbKyJsaTOpE,
u 1. A. HO MOXHO TUPHHATD M ApPYyrod
BApMaHT: CHaYaJia W3yyaeM aJrOpUTMUUECKUH
SI3BIK, 3ATEM MPOBOAMM YPOKH I10 NPOrpaMMM-
POBAHUIO PACCMOTPEHHbIX @/IIOPMTMOB HA KaJib-
KyJsTOpax.

Tema
ripe

typa DBM ua npuMepe
€5 m MUK DOKAABK Y AATORES

ey
pa 5

i

Dra Tema 3auHuMaeT pABa ypoka. JKena-
TEJPHO HMeTh I1akaTel «JluiesBasi maHe b
KaJbKkyasitopa» u <«BHyTpeHHee yCTpOHUCTBO
KaJbKyJAsaTOpa» (C MWHAMAaJbHLIM KOJHUECT-
BOM jJeTasieil: ONepauMOHHbIE M agpecyeMsble

MIMPHYIO JITEPATYDY [0 TpOTPaMMMBYEMBIM
BPEMEHI, DENAKUHOHHAR NOWTs Chule-

i O ITOE TEMATUKE, KOTORHIE, K&y yi-
a0 ffzmimswv» Ho ¥ TeM, 9To ponobuas

3 KROMI0 CTATOH, OTPAXAIn-
¢ TIME, s sameemon, 970 oy GVEVY DOJesHs!
MOB ¥ pedyrexyan .,

KPOKaJbKYJAATOPaMHU

CYETUMK
npoueccop

PETHCTPHI, [POrPaMMHAsl [aMsTh,
ampeca, KJaBMarypa, HWHIMUKATOP,
B Buae GJyioka Oe3 peTanmsaunm).

SAWE T
V\ﬁ’\\a\k\fh%YQV A

IRLEBAR

Tlepsoiii YypOK. B Teuenune 10 MMH, MCITIONBL-
3yst [UIaKaThl, HauIo OIMCaTbh OCHOBHBIE
OT0KM MHKPOKaJIbKyAATOpA: npoileccop (MBI ero
HE BHAYMM — OH BHYTDH), HaMAThb AIs ILPO-
rpaMMBbl ¥ JaHHBIX, YCTPOUCTBO BBOLA (KJaBHa-
Typa), YCTPOHCTBO BBIBOHa (MHAmkarop). Hamo
OTMETHUTh, UTO WCIONHHTEeNAb <«Kanpkyastop»
NOHUMAET <«MA3bIK», COCTOANMHA W3 HaXaTui
KJIaBHIIL.

Hanee uenecoobpazso cpa3y Xe mepe-
XomuTh K pabore ua xampkyastopax. Ilo-
CKOJIbKY B IIIKOJIE HET BO3MOJXHOCTH IEJUTH
Kjacc IAs OTUX 3aHATHE Ha MOATPYIIH,
TO YUMTesIb BBIHYXX/[EH HPOBOAUTH YPOKHU cpa3dy
¢ 2530 yuenwxamu., Ecaum cHavana o6bsic-
HUTb UM, Kak paloTaTh Ha KaJIbKyJIsITOpax,
a 3aTeM TIPeACXKHMTb paboTaTh CaMoOCTOS-
TEAbHO, TO yuMTeNdb He OVIET ycreBaThb OTBe-
yaTh Ha BO3RMKAIOLME Bompochl. OmuuMm u3
BO3MOXHBIX BapHMaHTOB ABJIACTCA NpPOBEICHHE
MEPBBIX YPOKOB C KAJbKYJIATOPAMU B «KOMaH[-
HOM peXUMe», KOTAa BeCbhb KJAacC CHH-
XPOHHO IO KOMaHZE y4YUTEJss Bhbl-
HONHAET OAMHAKOBBIE [JEeHCT-
By A YuuTenb napaiebHO OOBACHSET, uTO
nipu roM npoucxogut. Eciu y KOro-t1o u3-3a
omuGOYHOro JEACTBHS MOJY4aeTCs HE TO, UTO




Haji0, yuyMTeJb HE OTBJIEKaeTcsi Ha 4YacTHbie
oummbKky (He BCErna MOXHO OBICTPO IOHATH,
4TO MMEHHO HENPAaBHUJIBHO CAEJIAJ] YYEHMK, TEM
foJsiee YTO HE BCAKYIO OMIMOKY MOXHO OBICTPO
HeATpaln30Bath), a MpejjiaraeT MEepeuTH K
paboTe Ha OQHOM KaJbKYJAATOPE € COCENOM
(npu pabore mnapamMm Ha OFHOM KaJIbKyJifi-
TOpe MMapa paclpeiensicTcs MO OfHOMY 4es0-
BEeKy K ABYM ApyruM mapaM). OnbiT moxasbi-
BaeT, YTO 3a YPOK MPOUCXOAMT HOPHAKA 5 TaKMX
CIy4aes.

Utak, yuurens OOBACHSET, YTO KJIaBHINK
HaJ0 HaXWMaTbh TOJNBKO IO €ro KOMAaHJE.
Ha Bompoc: «Y BceX Ha MHIUKATOpPe TO-TO?» —
JOJIKEH CJIEAI0BATD MOIYG/IUBbIL KABOK YUeHUKa,
ecJid BCe B IOP#AAKe, WIH Xe YYCHMK JOJ-
XeH MOAHATE PYKy (U TO, M APYroe Jierko
¢dukcupyercst yuuresem). Ha mepsom ypoke
NOCTATOYHO OOBACHATL paboTy B pexmMe
BBIMUCJIEHHI ¢ UCTIOJIB30BAHHEM TOMBKO PEruCT-
pos X u Y (6es paGorel cO CTekoM) H
aapecyembix peructpos. Ilpu sTOM yumresb
MOXET MPOM3HECTH MOHOJIOT, HPUMEPHO TaKoro
CcoplepXaHus:

— B BepxHeM JIeBOM yIJIy IAHE/IU BB BUIUTE
PBIYaKOK BKJIIOYEHUs. BKIIOUHTD KaabKyJsiTop!
Ha wuHgukaTope 3aropaeTcs HOMb. Y BCEX
ects oT1a uHaukaumsa? (Bamisp Ha  Kjacc.)
B MMKDPOKAJbKYJIATOD Y#CIa BBOAATCS IOCTC-
JOBaTEIbHBIM Ha)KaTUeM KJIaBHIIL BBEIEM YMCIIO
25 — maxMeM «2», Ha MHIMKATOpPE «2», HAXKU-
MaeM <«35» — Ha wuHOMKarope <«25». ([anee
ciepyer Bompoc: «Y BCeX HONY4YMAOCH?» —
B TEKCTE OIyCcKaeTCcs, HO 3Byd4aTh OH IOJIKEH
noctosinHo.) Yucao 25 zanucano B peructpe X.
Knasumeit «B'» uucio 25 3acelnaercs B peru-
ctp Y wu ocraercsi B peructpe X — copep-
xumoe Y wmbi He Buamm. Haxmem «3», Ha
HHAMKaTope — «3», Temepb B PerucTpe Y «25», a
B perucrpe X — «3». Moxem B sTOM yOemu-
TBCSH! KJIABHMIIA «>» (lieeco0bpasHo mapas-
JIeJibHO MOKa3bIBATh OTH KJIaBMIUM HA IJIaKaTax)
oO0MenuBaeT comepxumoe permctpoe X m Y.
HaxmnmaeM ee ¥ HAa MHIUKATope — «25»,

Teneps BHINOJIHMM, HanpuUMep, CJOXEHUE:
HaXxXMmuTe «+» — Ha wHAuKaTope «28». Oto B
X okazamace cymMmma X u Y., [Ipoume nBy-
MECTHBIE OTNEepALH BBINOJHAIOTCA aHAJIOTHIHO.

I aiee MOXHO TPEIOKATD TeM, KTO Mepere
K KajJbKyJsTOPaM COCeNa, BEPHYTHCHA K CBOUM
MAIDMHKaM — 9TO yAOOHBIA MOMEHT Uil BO3-
BpaTa. Yuuresib OObSCHSET Ha3HaueHHE Iepe-
KJIOYaTesst «pajnaHbl — Ipajychbl», OJLHOMECT-
HEIE ONepauMy, BBOJ, JApOOHBIX M OTpUIa-
TEJbHBIX UHCesd, YKhCes ¢ IopAgKoM (3Tu
BONPOCHI TPYAHOCTEH HE BLISHIBAIOT: C HUMH
VUYEHMKH 3HaKOMBl II0 MHXKEHEPHBIM KaJIbKyJsi-
TOpaM), a TaKXe WCOPaBlIeHHe OmMBOUHO
HabpaHHOrO YuCa. _

3areM NepexoauM K padore ¢ ‘agpecyeMriMH
perncTpaMm.

— HabGepemM, Hanpumep, 4Mci0 3 — HaXMeM
«3» ~= OHO 3aropesioch Ha wHAMKarope. Ternepn
HaXMeEM KaaBuiy «X —I1» — uucao Ha MHAMKaA-
TOpPE MHUIHYJIO — U KJIABHIIy C HOMEPOM peru-
ctpa, Hanpumep «0»,— YHCJIO Ha MHAMKATOpE
enie pas MHUIHY/IO — TENEPh OHO 3alMCAaHO B
PETHCTP. O U ocranock B peructpe X...

AHanoruuno zanocuMm umcio 4 8 P1, 5— B
P2, jatem pbi3biBaeM uX OsTh B peructp X,
unnoctpupys  pabory xomaupg «II-x» wu
«x—1I».

— Tetieps nposenem HeGobiIoi pacyer. Ha-
OpuMep, 3HAsl AJMHBL CTOPOH TPEYroJbHUKA
BHIYKMC/IMM KOCHMHYC YIVIa, JIEXKaImero MIpoTHB
cropousl, ykazansoii nepsoit. (Hyxso mpose-
CTH pacyer 10 OJHOH M3 JIMHEHHBIX MPOrpaMM
¥3 OpensAymmux ypokos.) [omycTum, mimHBI
cTopoH a, b, ¢ paBHBI COOTBETCTBEHHO 3, 4, 5.
Tlpu srom umcio 3 Haxomurcsi B PO, 4 B
Pl, 5 B P2.

Pacder nposoaum mo dopmyJe:
cosA= (b®>4+c*—a®) /(2-b-c)

— Haxmem «II->x» «1» — Ha HHAMKATOpE
«4» — 70 Ha pernctp X BBI3BaHO 3HAYCHME D.
Bossomum ero B kBajpar: «F» «x’» — Ha
uHgMKaTope «16». BoispiBaeM B X 3HaueHue
¢ «II+>X» «2» — Ha WHAHUKATOPE «5»; KAJIBKy /5~
TOp YCTPOEH TaK, 4TO TIPH BBI30BE HOBOIO
4HCJIA WM €ro Habope pesyabTaT NpeAblay-
el ofiepaluy aBTOMATHYECKH YXOAWT B Peru-
crp Y. Ceifuac y Hac B X 3HaueHHe ¢, a B
Y — 3Hauenue b°. BosBoguM ¢ B KBajgpar...

B TakoM crtmne 0ObsCHseM JaJbHEMINHe
Bbluucenns.. [IOCKOMIBKY TOKa MO/ib3yeMCs
peructpamu X u Y, TO 3HAUYCHUE UHCIUTENA

TIPHAETCS 3anucaTth B aJpecyemblil perucrp, a

3aTeéM BbI3BaTh M3 . HEro. [{Hﬂ 06BACHEHNA

TPOUCXOASHIEr0 YAROOHO MMETh Tabauuy cre-
AYIOLIEro Buaa:

Knasumw - Mugaxkanms  KommenTtapwit

TI<x 1 4 e X g L
Fx? 16 X2 X; renieps X =5’
Tx2 5

XirY; e X:Xe0; Y=b"

JKenAarenpuo MMETh Takylo Tabnuiy B Buie
TaKkara (HavwaydiiuMi BapuaHT — B BUJe pa3ja-
TOYHOTO MaTepuana), HO MOXHO pHCOBATh
M Ha JOCKe.

B xauyecTse AOMAIIHETO 3aJaHWA MOXHO
HPEVIOKHTD CHeaTh AHAJOTHUHYIO TAbaMLYy
oA opHOM w3 3apay  (HanpmMep, peunleHue
KBa[APATHOr0 YPaBHEHMs [IPY 3aBE/IOMO HEOTPHU-
matTenbiHoM puckpuMuHante). Tabnuna Ho/KXHA
OTpaXdTh TOC/AEAOBATENBHOCTD HAXKATHH Kiia-
B, OXHIaeMmble Ha HWHAMKATOpPE pE3yjb-
TATHL JUI KAKHX-TO HPOCTHIX JAHHBIX, KOMMEH-
TapHi HPOMCXO/MDNX eACTBHIL.

Bropo#i ypok. Tema 9TOro ypoka — 3amuch
[pOrpaAMMBI B HAaMAThL KaJbKylastopa u ee

i,
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Brifiofinenne. Ha ypoke wneoOxomumo wuMerh
IfakaThl: JWLeBas HaHeJb  KaJbKyJsATOpa,
TaOMMNa KONOB KOMaHA KaJbKylaTopa (ee
XOpOoiio MMETh H B BUAE  pPa3faTOYHOIO
MaTepuana), TabiMia <«KIABMINH — HHIAKA-
1N — KOMMEHTApu#» U3 HOPEJBIAYINEro ypoka,
HONOJIHEHHAsA c/eBa CTOAOLAMM <«agpeca» o

«KOAb» (HAa TEepBOM YPOKE OTH CTOAGIEHI
MOXHO 3aKpLITh WM NPOCTO HE PACCMaTpH-
BaTh).

910T ypoK UenecooBbpa3HO MpOBECTH B

«KOMAHIHOM» peXHMMe C KOHTPOJIEM <Y BCeX
THOMyuusioch?» Ha KaXAOM imare M OINHca-
HAEM PpacHOJIOKEHMS] HOBHIX KjaaBuml. Jins
3TOM0 yEOGHO HCIOAB3OBATBE Ty XK€ 3ajauy,
KOTOpPasi 6b1a MPOCUATAHA. B PEXHME BBIYHCIIE-
Hu# Ha npouutoMm ypoke. [nas  HanoMuHa-
HUS TeXHUKM paGOTBl B pEXHME BBIYMC-
JICHMH 3aHecem 3Hauenus 3, 4, 5 s PO, PI,
P2 COOTBETCTBEHHO — OHM HaM IPHTOLATCS.
HanpHeWnmi pacckas yuures MOXET BbITJIsi-
Il€Th, HaNpuMep, Tak:

— IlepeBoguM KanbKyJIsTOP B PEXHMM IMpPO-
rpamMMmuposasus: HaxmeMm <«F» u «JIPT» —
Ha WHAWKATOpE BHUAMM [Ba HYJIS Ha MecTe
nopsaaka. Termepb Kaibky/aATOp Oyer He UCO-
HATb NOJaBaeMble HaXKaTHEM KJIABMII KOMAaHIbI,
a 3JanomMuMHaTh WX B [POrPAaMMHON LaMATH
B 3akojgupoBaHHOM Buje. Kopsi KOMaHz,
Bbi BujiuTe B Tabsmie (yka3zaHue Ha IJIAKat).
Ha unpukatope crpasa Bbl BHAHTE CYE€TYHU K
ajipecal OH NOKa3biBaeT, YTO OYEPEIHOM KO
OyZéT 3allOMHEH B sYeHKe C aIpecoM HOJb.
Teriepp OyieM HaXHMAaTb Te XK€ KJIaBUILM
B TOM e Mopsaake
rnoguepkHyTh). Haxxumaem «IT->x» «1» — Ha
WHAWKATOpE MOABWICH KOJ «61» — 1o Tabanue
BUAMM, YTO 2TO KOJA KOMauapl <«il—x» «1»,
OH 3anomHeH B sAverike 00, a B cuerunke
aapeca roput 01: creaywmas komanga 6yuer
3aroMHeHa B siueiike 01...

TakuM 00pazoM BBOZMM BCIO IPOrpamMmy,
no6asus B konue «C/I1», HazHaueHme KOTOPOM
obbsacusiercs mosxe. B mpomecce BBoga Heol-
XoaMMO cpenath 4 OmmMOKHM, 4YTOOBI TIOKa-

(3TOT MOMEHT Hago

3aTh, KaK MX UcnpasnnThb. [lepBas ucnpasisercs
cpasy:

~ Teneps gasaiiTe ommGemcs: ZONYCTHM npu
BBOJIE KoMaHabt «[I-x» «0» MBI 1WJI0X0 Haxaau
wiasniy <«Il=x» — BBl ee He HaxuMaiiTe BO-
obme — maxumaem «0» — BmecTO Kojga 60
nogsmicsa kox 00...

WUcnpapasem 3Ty ommOKy ¢ HOMOIIBIO KJja-
sumu «II». Chenyomyo ommbKy «3amegaem»
He cpasy, a mocse Habopa emie ABYX KOMaH.
1 MOKa3blBAEM €€ KCIPaBJeHne ¢ HOMOLLBIO
knapumu «HI'» ¢ npomyckom yxe _H_ajpaHHbe
nociye . Hee Kkomang kiaasmmen «[D». Tem
CaMBIM NOKa3biBaeTCA, KaK Kirasumamu « UM u
«II'> gBuraercst «OKOWIKO», CKBO3b KOTOpOe
BUJAHBI TPH sueiiku mamATtu. Eme ase ommbxu
«OCTaBJIIEM HE3aMEUCHHBIMUY.

Hlanee BBIMOMHAETCH TPOBEPKA HPOTPAMMBL
Haxumaem xiasymm «F» «ABT», «B/O», «F»
«[IPT» u 4uTaemM mnporpaMmy ¢ HOMOIIBIO
kaaspuuid «HIf'». Ha stom srame nHamo 3ame-
THTb M WMCHPABUTb OJHY W3 CAENAHHBIX OMIHU-
00K (BTOpYIO TIOKA «HE 3aMedaem»).

Tenepb BbLINONHEM NPOrpaMMy [10 ILATAM:
«F» «ABT», «B/O» U MHOrOKPaTHO HaXuMaem
kaasumly «IIII». Ha  srom arame caepyer
00paTUTh BHUMAaHME HA TO, YTO HA KAKIOM
11are BHITOJHAETCSA OAHA OYepeHAs KOMAHAA U3
namsTH. HaszbiBaeM 3Ty KoMaHiy W HOKa3bI-
BaeM, YTO HA MHIWUKATOPE MOJIYYAETCS TO XKe
caMoe, 4ro GBUIO TpW paGoTe B peXMMe Bbi-
yucnennii. Ha aTom »Tame y Hac mnposBuTcs
nocsreHAs ommbKa: 1 ee oBHAPYKEHHSI HALO
Mocjie TIOABJIEHUs Ha WHAMKATOpPE OMmMUOoU-
HBIX noKa3zanuif Haxatb «F» «[IPI'», wu B
JICBOM YIJIy MHAWMKATOPa Mbl YBUIUM KOJ, OIIN-
GOYHOM KOMaHJbl, T. €. KOMAaHIbl, BbI3BAB-
el HEMpaBMJIBHBIN pesyabrar. Mcmpasienue -
NpOrpaMMBl BBITOJHSETCS OOBIYHBIM CIIOCOBOM,
IOCjIe Yero nporpamMma HOpoBepsieTcsl cyadana.

IMocse mpoBepky MporpaMmbl MOXHO BBECTH
MOHATHE ABTOMATHYECKOIO pexuma paboTsl
KaJbKyAATOpa, KOIa OH BBIIOJHSET KOMAaHIHI
O[IHy 3a [pyroi, He JOXHIAasICh HaIel
KOMaHabl (Ha)xatusi kaasuin). 31ech 00bsIC-
HsAeTcs HasHauenue komasawml «C/Il» B mpo-
TpaMMe: BBIXOJl M3 aBTOMATHYECKOTO peXuma
u knaapumm «C/Il» — 3anyck paboTel B asro-
MartndyeckoM pexume. ITogroroeus mporpammy
K pabore (3aHecs ee HayaJbHBIA aapec B
CueTdymk Kiasuwed «B/O»), Bbmonsum mnpo-
rpammy, Haxas «C/II». 3xecs CIeAyeT oT-
METUTh, YTO MOArOTOBKA HPOTPaMMBI, KaK Mbl
BHIEU, NOCTaTOYHO TPYHOEMKa, HO Temephb
KOria MBI MMEEM TOTOBYIO IPOrpaMMmy B KaJb-
KYJIATOPE, MOJXHO JIETKO MPOBOJAUTH BHIUUC/IE-
HUA U1 PasHBIX WCXOIHBIX HaHHBIX. 31ech
cnepyer sBecty B PO, Pl, P2 gpyrue
SHAYEHHUSA JJIMH CTOPOH TPEYrOJAbHHKA WM TIOJYy-
YATH pesynbrarT AAf HuX. Takmm oGpazom
CJIEIyeT NPOCYMTATE HECKOIBKO BAPUAHTOB TpH.




Pas3IMYHBIX WCXOJHBIX JaHHbIX.

HomaluHee 3afaHye: IpU BOSMOKHOCTH Opra-
HM30BaTh paboTy Ha KaJbKyJATOPax BO BHe-
YpOUHOE BpEMS MOXKHO TPEUTOXUTbL HPOBECTH
BCIO paboTy IO BBOAY M OTJIafKe NPOTPaMMbi
W3 AOMAHIHEro 3afaHus M[POILIOoro ypoka;
ecJM TAKO# BO3MOXXHOCTH HET, TO BBIMHACATH
HAa JMcTe OyMard BCIO MOC/HEAOBAaTE/BHOCTD
Ha)XKaTMil KJaBWII MIPH BBOAE TPOTrpaMMbl
(63 YMBIHUIEHHOTO BBE[EHYS OUMOOK) U TIoKa-
3aHUsl WHAUKATODA.

OCHOBHbIE MeETOIMYECKMe MoMeHThl. Hawn-
Gonee mLenecoobpa3HO TPOBECTH 3TH  YPOKH
cpa3y mocie BBeJEHMA [OHATHHA BEJMYHHDI
¥ PacCMOTpPEHU S TIEPBBIX ANrOPHTMOB PaboThi ¢
Be/IMUMHAMH, T. €. B Hayajle 2-W 4ETBEPTH.

B 3ak/0ueHie 3TUX YPOKOB IOJIE3HO CAENaTh
0030p BHITOHEHHOW paGoTBl M OTMETHTH
CJIEAYIOl¥ie MOMEHTHI.

Kanbkyastop asisieTcs (POPMabHBIM UCHON-
HUTEJIEM: OH <«HE IIOHMMAaeT» CMBICTIa TOrO,
94TO CUMTaeT,— 3[eCh CJHEAYeT HAIOMHHTbh, KakK
KaJIbKYJISTOD «HE 3aMeya» OMMGOK, KOTOpbiE
Mbl BHOCWJIM B IpOrpammy.

Ji. 3EMLIOBA, A. IYKAHKHH
HUU mxon MHO PCOCP

JlaGopatopueit oOyueHUs] MPOrPaMMUPOBAHHIO
u OBM HHU mkon MHO PCOCP nauunas
¢ 1984/85 yuebnore rojga Belercsi cuUcTeMa-
THYeCKas paboTa 1o OTpaboTKe METORMKH Hpe-
IOflaBaswsI MaIIMHHOTO Kypca OUBT.
B 1985-—1986 rr. coBmectno ¢ MoCKOBCKUM
MHCTHTYTOM OJJIEKTPOHHOM TEXHHKH 3KCIEpH-
MEHT OPOBOJWICH B HIKOJAX 3eJICeHOTPajCKoro
paitona MoCKBbI. DKCIIEDUMEHTAJIbHAS TIPOrpam-
Ma Kypca ¢ CaMOTO Hayasla MpesyCMaTpHBaja
MakCHMajbHOE WCTIO/b30BaHWe HMeoIencs
rexauku (ABK-1 u JABK-2), tak kKak BO3-
MOXHOCTb peanm3auuy ajroputMa Ha IBM m

HO/MydeHHe pe3ynbTaTa paboThl  MaiIMHbI
MOBLIAET y YYaIOUXCs MOTHBALMIO H3YYeHM
uHdOpMATHKL.

JI/isi OUEHKHM IMPABUJBHOCTH TOrO IYTH, IO
KOTOPOMY 1IJI0 DKCHEPHMEHTAJIbHOE O0yYeHue,
¥ OJIf CBOEBPEMEHHOM KOPPEKLUMHU COAePIKAHUS
¥ METOJIMKY NPENOJaBaHus Kypca B XO[e 3KCIe-
PUMEHTa MPOBOAMJIOCH MCHXOJIOrO-IeAaroruye-
CKOE MCC/IeOBAaHME OCOGEHHOCTE! MOTHBALUH
MBIIIJICHHA ¥ HEKOTOPBIX JUUYHOCTHRIX XapakTe-
pucTUK ydammxcs. Hamu MCIOIb30Ba/IMCh Me-
TOAMKM PaHXMPOBAHHMs, AHKETUPOBAHMS, 8 TaK-
XKe IUIAKTHUECKME METOMKHM: <«COCTaBsieHue
3aay», <«BHIGOp», KOTODbIE MOZBOJSKT OCY-
[ECTBIATH AMATHOCTUKY IICUXOJOTMYECKUX 0CO-
GexHocTell yuammxcs He B pesdyjbrare aabopa-

Cucrema KOmaHI Mcnoauuresin «Kanpkysis-
TOp» [pejcTaB/ieHa B PACCMOTPEHHOH Ha
ypOKe Tab/uile KOOB; «KaX[as ero KOMaHia
yKa3biBaeT... OJHO KOHKPETHOEC 3aKOHUYEHHOE
nefcTBre, W MCIOJHUTE b JOJUKEH BBLINOJIHUTH
€ro HeJMKOM» (IHCKPETHOCTD aJITOPUTMA), «Bbi-
fOJMHEHNWE BCeX KOMAaHJ, rapaHTHpPyeT HpaBHib-
HOe penleHue 3agaumy (KOHEYHOCTh Airo-
purma) {1].

Kanpkyastop ¢ BBeJ@HHON NporpaMMon ro3-
BOJISIET PElIaTh MHOXKECTBO OFHOTHUITHBIX 3a/1a4
(MaccoBOCTb aJrOPUTMA).

Takum obpa3om, paGora Ha KaJbKyasd-
TOpe IO3BOJSIET XOPOIIO IPOM/UTIOCTPHPOBATD
M 3aKpEnuTh OCHOBHbIE TIOJIOKEHUS MNPOUICH-
HOW 4acTH Kypca.

Ceasp nporpamm s [IMK ¢ amropurma-
MM Ha aJTOPUTMHUUYECKOM fA3biKe OyAeT PAcCMOT-
peHa B CHAeAYIOHMUX CTaThiAX.

Jureparypa

1. OcHoBel WHGPOPMATHKA M  BBIYMCIHTEIbHON
texauku. Y. 1. M.: IIpocsemienne, 1985, !

Hpodonxenue credyer.

dopMa WM copepxaHue?

TOPDHOTO OJKCOEpPMMEHTa, a B mpoliecce
BHIMOJHEHUS Y4eOHBIX 3ajaHuil (COoCTaBleHue
3ajay, BbHIOOpP W penIeHHe BhIGPaHHON 3ajauH
uT. ).

Ilpu paccMOTpeHNH MOTHUBALUY W3YYEeHUSA HH-
dopMaTikn Hamyu GLUIM BbUIEJIEHbI [Ba OCHOB-
HbIX THIIA MOTHMBOB - <«OIepaljOHAJIbHbIE»
H «conepXareabHble». [las  Toro  yToObl
yU4€HHE CIIOCOOCTBOBAIO DA3BUTHIO MBILUIEHKS
y4alMxc 1, HeOOXOOUMO, YTOObI OHM CTPEMUINCH
K OBJAJeHHI0 «CXeMaMH Belei», T. e. 00-
UMK crioco6aMu AeHCTBMIL 10 PEHIEHMIO KIIAC-
COB 3amayu. DTOMY COOTBETCTBYIOT BhiesisieMble
HaMy Cpely IIMPOKHMX (103HABATENbHBIX MOTH-
BOB YUEHUs «COJEpP)KaTesbHble MOTHUBBE», [TOKa~
3BIBAIOIME CTENEHb PA3BUTHUS MOTHBALIMH «IIPU-
obperenust 0GOGIIEHHBIX CIIOCOBOBY.

«CopepxarenbHbie» MOTHBBI HPOSBISAIOTCA B
HHTEPECE YUaluXcsl K peIeHui0 3ajay ¥ Xa-
PAKTEpU3YIOT OPHEHTALMIO yuyamuxcs Ha
oBnageHue crnocobamu ux pemenus. OpHako
B npakThke oOyuenus Hepeako IBM paccmar-
pMBaeTCs Kak <«UIPYHIKa», ydamumcs Hpa-
BUTCS «HA)XMMAaTb KJIaBdlum». BrigesieHHble Ha-
MM <«OT€PalMOHANbHBIE» MOTHBBI XapaKTepu3y-
0T MHTEPEC Y4Yallerocsi K TEXHWYECKOH cTo-
pore paborst Ha IBM.

PesyabpraTel MEPBOro OMpOCa, NPOBEASHHOTO
B okTAOpe 1985 1., nokasamm, uro y 10 9, yua-
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M OpOACKEHB! MO NOJYy BOOABR IJIMHTYCA OT
Kaxaod MammHbl K Gn0Ky A2, ycTaHOBJEH-
HOMY B OJHOM U3 YYEHHYECKHX CTOJIOB. MecTto
yCTAaHOBKM 670Ka BHIOMpaeTca C y4€TOM Hau-
HMMEHBINErs Pacxoga Kabesns W pacnonexeHus
ceTeBoit PO3ETKH AMS MOAKIIOUYECHUs 6JI0Ka Nu-
tanusi. Cxema 6710ka NMTaHMs coO. crabum3a-
umeit na 5 B me mnpusommrcxa. TlomoGHbie
CXeMHBI YaCTO MeyaTaiorcsa B Xypuaae «Pagno».
Moxuo Takxe 610K MATAHUA 3aMEHHTb JBYMA
napajiiesibHO COeAMHEeHHbIMM GaTapeikamu TH-
na «Iinasera» (4, 5B). Komueuno, amsa yao6-
CTBZ MOHTA’Ka >KEJIaTeJIbHO MCI0J/Ib30BaTh TOH-
KMH KOaKcHaabHbIN Kabens. Coeaunenne 610K0B
Mexzay coboil mokasano Ha puc. 3. B xauecrtse
auHAM w3 nposomoB 1, 2, 3, 4, 5, 6
WCHONMb30BaH S-TH mapHbll TenedoHHBIN Ka-

B. 3UHIOK, 3. BAPAHAYCKAC
r. Mypmanck

IIMK Ha ypoke Tpyna

IMocnennne gpa ropga B ciaecapHO# MacTepcKoOH
wxoael No 42 r. Mypmascka ¢ ycriexoM: HCIoJIb-
3YIOTCA MMKDPOKaJIbKYJISATOPBI NPH BHIIOJHECHUHA
pasaMuHblX npakTHueckux pabor. Ilepsona-
YyaJIbHO KCIIOAb30BaNMMCh mpocteimue MK nna
BBIYMC/ICHMH P paboTe HA TOKAPHBIX, Ppe3ep-
HEIX CTaHKaX, pa3sMeTke.

HOist HacTpPOMKM TOKapHbIX CcTaHkoB TB-4,
TB-6 Ha ToyeHHe 3aJaHHOTO pasMepa IO Jua-
MeTpy Hcnoab3dyercsa dopmMyna

D—d
T 2.0,025 20(D—a),
rae n — Yucso geseHuil aum0a nonepeyHoi no-
gaur, D — mepBoHauajbHBIN AMaMeTp 3aroToOB-
k¥, d— 3agauusiii amameTrp getasmm, (0,025 —
HeHa fesieHns JmmOa.

IIpu ToueHHN KOHMYECKHUX [TOBEPXHOCTEN TaH-
reHc yrjia MoBOpPOTa BEepXHEH YacTd Cymmopra
BHIYUCIAETCA MO dopMyne

D—d
2

n

tga =

rae D — Gompmoi mumamerp kosyca, d — Ma-
JIBIA JpaMeTp KoHyca, [ — aauHa KoHyca. 3areM
no Tabaule TAHNEHCOB ONpPEAE/IeTCHA BeInYUHa
yria,

Ha nepBom arame wucnons3oBanus MK
y4Yalgecs MPOM3BOAAT COOTBETCTBYIOIIME Bbi-
YuCeHMs, NPHOOpEeTaoT IPH STOM HABBIKM
KWCHOJb30BaHUsSI MHKPOIIPOLECCOPHOU TEXHUKH
JUIS  BRIMOJTHEHMA HOpakTUYecKmx pabor. ITo
COKpaIlaeT BpeMsi BRIYMCICHHUN, MOBBIIIAeT TOY-
HOCTh, KAUECTBO BHIMOJHAEMBIX paboT.

3%

6esb. Hencnonp3oBaHHble KWIbI €10 OCTAIOTCA
B KayecTBe pe3epea.

Bapuanr odopmieHus 1aHes M IyJbTa KOHT-
possi — Ha puc. 4.

Ecnu pucrninefiupiit K1acC paciosioXXeH B I0-
MELeHNH ¢ HeGOIbIUOM TUIOIAABIO, TO MOXHO
uexkmouuTk Mukpocxemy DD6, a Bce ycrpoi-
cTBO cobpars B OxHOM Kopmyce. Ilpu aTom
BXOABI TPAH3MCTOPHBIX KJOYEH MOACOeNHHA-
JI0TCs K BbIXogaM wMukpocxemel DDS. Tlpm
OTCYTCTBHH CBETOHHOJOB MOJXHO BMECTO HHX
BKJIIOUKTb 4Ye€pe3 TPAH3UCTODHBIE KJIOYHM JaM-
fIOYKH [ KapMaHHOTro (OHApHKa.

DJieMEHTH CXeMbl MOHTHPYIOTCA Ha Ieyar-
HBIX TUIaTax M3 OHHOCTOPOHHEro (OJBIMpOBaH-
HOTO CTEKJIOTEKCTOJIUTA.

PacyeTsl yOPOWIAIOTCS, €CAM MCHOJIb30BATDH
nporpammupyeMeie MK.

IIporpaMma BbIYMCJIEHUH 4YHC/H2 [AeJEHHHA
mumba aas TIMK «Qnexrponuka-54» u «Jnekr-
ponuka-56» takosa: 00.— 01.2 02.0 03x04.C/I1
05.BI1 006.00. KoHkpeTHole HOaHHbIE sl Bbi-
YUCJIEHUHA BBOAATCHA B CJEAYIOIIEM IOPAAKe:
D* Bd B/O C/II )

Ilpu ve3HaumtenpHOM KosmuectBe IIMK B
MacTepCcKo# M pa3HOOOpa3MM  BBIIOJHAEMBIX
yaammMucs pabor Lenecoobpa3HO COCTaBAATH
CBOZAHEIE TIPOTPaMMBI 10 Hambosiee 4acTo HC-
nonp3yeMeiM dopMmysiaM. Bor omHa M3 HuUX.

00 01 02 03 04 05 06 07 08 09
00| 1 1 —X=0 12 C/IT — 2 0 4
10/BII 05 1 — X=0 25 C/I — <> =
200 2 + tglBO 16 | — X=0 36 C/I
30| —~ 4 0 « BIO 29 1 X=0 51
401{C/I « 1 & 1 0 0 0 =+ BI
50040 ¢/m+ 1 8 0 <« -+ sin *
60| BII 51

IIporpamma eeBoautca B IIMK nepen 3ans-
THEM ¥ [O03BOJAET MPOU3BOAMTL PacyeTsl IO
ogHOM M2 mATH (POPMYJL
1. n=20(D—d).

2. a==arctg ((D—d) /2D).

3. n=40(L—I): uncno penenmit yumOa mpo-
JOJILHOM Moja¥d CyIopTra npu HOApe3aHuH
[eTaju A0 3aJaHHOA JUMHBIL, L. — nepBoHayasb-
Had JJIMHA 3aroTOBKY, [ — ymMHA HeTaym 1o
4YepTexy.

mDn

4 V= 4560

M/MHH: CKOPOCTb pe€3aHMsA IPH
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LUTHHIPAYECKOM TOueHNH, D — nuaMmeTtp 3aro-
TOBKM, M, N — YACJAO OOOPOTOB MIMTMHAEIA,

06/MuH.
5. H=Dsin in: IJIMHA XOPJ&bI

BIIMCAHHOTO B OKPYJ)KHOCTH auameTpa D.

n-yroJibHUKa,

T BHIGOpa /HOGOI M3 IPUBEEHHBIX (HOPMY.I
HeoB6xoaumMo HaGpaTh ee HOMeED:
Ne ¢opmyast B/O C/T1

ITocne 3TOr0 MOXHO BBOJUTH [JaHHBIE B CO-

OTBETCTBMY C OOGpasuamu:
1. DK /11

2.11D 1 ac/m

3. Ll c/m

4, DtnC/IT

5. Dtn C/00

ITocsie mosyyeHHst OTBETa MOJKHO CHOBA BBO-
IMTh AaHHBbIE, U KaJIbKyJSTOP BBHIIOJHUT BEHI-
upc/ieHust 0 BBIOpaHHON Bamu (hopMyJe.

KapruHka — Ha npuHTep

B cexumu npuKIagHON MaT€MaTUKU M BEIYMC/IH-
TEJbHOU TEXHHMKH 3JIEKTPOCTAJbCKOro (PHmaa
MOCKOBCKOTO MHCTHTYTa CTajM U CILIABOB Haii-
JleHa BO3MOJXXHOCTb BBIBOA@ Ha IIPUHTEp Ipe-
nogasarenbckoii I3BM mammuHOM rpaduku
KOMIIbIOTEepoB «Jurekrporuka BK-0010I», pa-
6oraommx Ha Beiicuxke.

B xypnane «Wudopmatka u oOpasosa-
uue» (1988, Ne 5, c. 58) yxe coobmanoch o
BO3MOJXHOCTH TI€YaTH JIMCTHHIOB IPOTpaMM M
andaBUTHO-IMMPOBLIX  pe3yJbTaTOB  Ccyera
9BM BK-00101II 6e3 obpamienus K HAKOIHUTE-
A0 Ha THOKMX MAarEuTHBIX guckax DSBM
OBK-2M*,

Hpes  mevyatn MaIMHHOH rpacduxu
BK-001QH1 3axmovyaeTcss B KONMPOBAHMM Ha
IIpUHTED KapTHHKHY C 9KpaHa aucivies. [Ipuurep
nojauedl YOpaBISIOIUMX KOMOB MOXET ObITh
1epeBe/ieH B pacTPOBbIN (TpadUuecKuit) pexxum
paborsl. OmnpegesicHHOE YHCIO TMOCTYNAIOMMX
3aTeM KOZOB 0o6pabaThiBaeTcs MM CJCAYIOMAM
06pazoM: cpaGaTHIBAIOT UIOJKH MNewaTaomei
T'OJIOBKM NPHHTEpPA, COOTBETCTBYIOIMME <«yCTa-
HOBJIEHHBIM» GMTaM B JBOMYHOM IIPEACTABICHUH
aHaJM3upyeMoro koza. MamuHHON rpaduke
BelcHK-CHCTEMBI IOCTYIIHA 00aCTh SKPAHHOTO
O3Y c agpeca 17408 o 32767 pasmepom 240 Ha
512 Touek. CrnemoBaTesbHO, NPU KONMHUPOBAHUM
NOCTPOYHO KAPTHUHKH C 9KPaHa AMCIUvIest HA HpU-
HTep Hapo o0paboTaTth B PACTPOBOM peXHMe
512 KomoB, COCTABJEHHBIX TaK, YTOOBI MIOJKH
TOPUHTEPA CPAOATHIBANH B HEOOXOIMMBIX MECTAX.
IMopaya ¢ BK-0010111 sa npuHTep Hy/1I€BOroO KO-
Ja 3aTpyAHHMTENbHA, HO €ro MOXHO 3aMeHUTb
kopom 128, macTpomB mpuHTEep Ha 06paboTkKy
TOABKO ceMubuTHOM MHDOpMauu. Koauuectso
CTPOK [PH IOCTPOYHOM KONMPOBAHUYN KaPTUHKH
MOKeT Obith paBHO 240:6=40, HO TOrga KapTHH-

* K coxajeHuio, B 3Ty 3aMeTKy BKpajJuCh Ore-
YaTKM: B IPUBEIEHHON MPOrpaMMe apryMeHT OfepaTo-
pa OPEN — we TT:RL: a TT:LP:; BMecTo «3aHs-
Thi€ U BCTPOEHHHIE (PYHKIMU» CIELyeT YUTATh <«3a-
NATbIE ¥ BCTPOeHHBIe (yHKIUM».— [Ipumeu. pexn.

Ka MoayduTcsa Meaxkod. KpyrnmHas xapTUHKa mo-
Jy4aeTcs nOpW uuciae cTpok, pasHom 80, rme
KaXX/A0¥ KOMMPYEeMO# TOYKE KapPTHHKH COOTBET-
CTBYIOT ABa COCEIHUX OMTA B JBOUYHOM IIPEf-
cTasieHnu o6pabaTHIBAEMOro NIPUHTEPOM KOJa.

IIpusenem Dbelicuk-porpammy (aBTOpBI —
U. A. Bypos u A. C. Pasymos), No3BOJMIO-
myio noxyunTh Ha npuHTepe ROBOTRON
CM 6329.02-M KpynmHyI0O KONHIO KapTHHKH C
aKkpaHa auciviest. B neit crpoku 110-—-190 — no-
CTpOeHHe KapTHHKM (B [aHHOM cJjy4yae —
OKpyXHOCTH), cTpoku 200—400 — BeIBOR Kap-
THUHKH U3 3KpaHHoro O3Y Ha npumrtep. Ha
npudaTep ¢ BK-0010QLI meo6xomumo mnepemaThb
519X 80+4-5=41 525 xopos, BKJIIOYas YyOpaB-
JISIOIIME KOJBl YCTAHOBKM HHTEPBaJia HOAAuM
Oymaru, IlepeBoia NPHUHTEPAZ B PaCTPOBBIN
peXuM, a TakKe e€ro WHuiuamzalmm. dns
TIPOMEXYTOYHOTO XpaHEHHWs TaKoro obbema
uHpopmaimu He xBataer Oydepa IBK-2M.
ITosToMy BCs MHGOPMaNHA AEINTCSH MTONOJIaM H
nepegaercs yacTaMH. Ilockonbky mporpamma
IIPOCMAaTPHBAET aAPECHOE MPOCTPAHCTBO KPaH-
noro O3Y nocseroBaTenbHO, TO €r0 MEPBbil OUT
JIOJIKEH COOTBETCTBOBATH TOUKE DKPAHA B JIEBOM
BEPXHEM yray. PexxuM sKpaHHOro «posiMka» Ha-
pyumaer 3ro COOTBETCTBUE, HO €r0 MOXHO BOC-
CTaHOBHTbL «CMApPrHMBaHHEM» DKPAaHa, ABa’XKIbl
nopas ympasasomui kox 140. Jra npouexnypa
o0si3aresibHa HEPE MOCTPOCHHEM KOMUPYEeMOoii
Ha npuHTep KapTuHKY. Oflice BpeMs KONMPOBa-




JI. INITEPHBEPT,
KaHg. $us.-MaT. HayK
Kyit6biLeBckmii aBUALIIOHHBIH MHCTHTYT

Ypoka ¢ nporpaMmMupyeMbiMu

MMKPOKAIBKYIATOPAMHU

Flepepon aMropuTMOR
HE A3BIK MUKDOKAIBKYNHTOpE

Tlocne mpoBsepeHns YPOKOB, Ha KOTOPBIX yYEeHH-
KM 3HAKOMSITCH ¢ BO3MOJXHOCTAMH IIPOrpaMmu-
pPYEeMOTo KaJIbKyJsiTOPa, Y HMX BO3HHMKAeT ecTe-
CTBEHHBIN BOIPOC: KaK CBfi3aHH! MPOTPaMMMpO-
BaHMe B KOMaHAaX KaJbKyJATOpa M 3amuch
ajaropuTMOB HA  QJrOPATMHMYECKOM  A3bIKE?
OTBETY Ha HEro M IMOCBAMIAIOTCH YDOKM, TEMbI
KOTOPHIX MOXXHO C(OPMY/IMPOBATh CAEAYIOLIMM
obpasom:

1. IlepeBoa sMHEHHBIX AJITOPUTMOB HA A3BIK
KaJbKyJIATODA.

2. Tleperox BeTBICHHH,

3. TlepeBog LMKJIOB.

4, Ornajxa MporpaMM Ha KaJbKyJATOpE.

Ilepsnie 3 ypoka OpOBORATCH Oe3 KasbKy/s-
TOPOB, & 4-ii ABAAETCA (PAKTHUECKH nabopartop-
HO#t paboToil Ha KanbKy/JATOPax.

IIpy u3/I0KeHHHM DTOr0 MaTepyasa Y4UTE]b
HOJDKEH MOMYepKHyTh, uTo Jjiobast DBM rmo-
HHMAeT BeCbMa CBO€OOPa3HBIH A3bIK MAIIMHHBIX
KOMaHJI, HECKOJIbKO TTOXOXHMI Ha KOABl KaJIbKy-
JAATOpa. A mporpamMMa Ha A3BIKE HPOrpaMMHMpPO-
BauHus 1ocse ee BBoaa B DBM mnepeBoguTCA HAa
#A3HIK MAIIWHHBIX KOMaHJ, ¥ TOJbKO 3aT€M Bbi-
moymserca. IIponecc mepesoja Ha3bIBAETCS
rpaHcasAnmel. Tax Kak KaJubKyJsTOp — 3TO
oueHb MaJieHbkasd IBM, To nepeson ¢ aaropur-
MMUYECKOTO A3bIKa IPUXOANUTCH BHINIOJHATD BPY4-
uyio. [IpaBuia aTOro mepesola M COCTABJASIOT
COAep)XKaHKe TPEX YPOKOB.

OTMeTHM, 4TO Hayuuwe M0G0l BHYKCINTEb-
HOM TeXHUKH (KaJbKYJATOPOB B TOM YHCJ/e) 3a-
CTaB/seT YUATEAs OTOWTH OT IUIaHa, PEKOMEH-
JIOBaHHOTO A7 6e3MamMHHOrO BapHaHTa Kypca.

v

M podonxenue. Hauano cm.: Undopmaruka u 06-
pasosanue. 1989. Ne 2.

Psp ypoKoB HeoGXOZMMO OTBeCTH st paGoTsi ¢ 7 4

Kajbkyaaropamu (v 9BM), nosromy wacTs
matepuasia IX . Kiacca OTKIazbpiBaeTcs [HO
X xiacca, re UMeeTcst 60bLION pe3epB BpeMe-
HHM, TaK KaK MaTepuas yueOumka X Kacca pac-
cuutaH Ha 34 uvaca, a Ha KypC OTBEIEHO
68 vacos.

Vpok «IlepeBoy TMHEHHBIX aNTOPHTMOB» JIy4-
e BCEr0 IMPOBECTH Cpasy IMOC/e HIYYEHHS
CTPYKTYpPH KaJabKy/asaTopa, ypox «Ilepeson Bers-
JIEHHI» — TIOCJIE TOr0, KaKk PacCMOTPEHBbI pas-
BETBJSIOIIMECA aJrOPHTMbL 06paboTKM BesH-
YMH, T. €. TAE-TO B KOHIE 2-H YETBEPTH, YPOKH
«Ilepesox, mukiaoB» U «Oriaaxa IPOrpaMMm» —
B cepeauHe 3-if 4eTBEPTH, NOCJIE PACCMOTPEHUA
LMKJNYECKUX aJITOPUTMOB, KOFa Ha KanbKyJsd-
TOpE MOXHO GyJAeT NpOCYHTAaTh MPAKTHIECKH
MOJe3Hble NPOTrPaMMBb], TaKHe, KaK BbIYMCJIEHHE
IUIOaM KPUBOJMHEHHONW Tpaneuuu, BhHIUACIIE-
HUE MHOTOWIeHa, ONpesieieHre KOPHA METOIOM
JeJIeHUdA TIONOoJaM ¥ T. 1.

ITepes TeM Kak HayaThb M3JIOXKEHHE IIPABHI
TepeBoa, CAEAYET PACCMOTPETh, KaKue DJIEMEH-
Thl KJIbKYJIATOpAa MOTYT CJAYXHTb aHaJIoramu
3JIEMEHTOB ajroput™a. IlepeMeHHasi BeJHMUMHA
MOXET MPUHUMATD PasHbE 3HAYCHWS, HA Kajb-
KYJATOpPE MOryT NPYHHMATb Da3HbIC 3HAYECHUs
PErvHCTPH, B3HAYUT, MEPEMEHHbIM AaJIropuTMa
JOJIKHBI COOTBETCTBOBATh PerncTphl. Bee peru-
CTpHl B apudMETHIECKUX OMepauusx paboraoT
OANHAKOBO, 3HAUMT, A060i M3 HUX MOXKeT OBITH
B3AT JUIS TlepeMeHHO#M TMIa HeJ u Bedl, a
NepeMeHHBIC THNIA JUAT _obecieynTs PeTHCTPOM
HEBO3MOXHO; JIATEPHbIE BEJMUYMHBI HAa KaJbKy-
nsTope He obpabarsiBaiorca. Komanpme (mpea-
MMUCAHMIO) NPHCBAaMBAHUA H3 AJrOPUTMA COOT-
BETCTBYET cepusA KOMAaHJ, KajbKyJsATOpa, TaK
KaKk ucnojauuTens KajibKyaAaTop I[OHMMAeT
GoJsiee MeJIKHe KOMaH/bl, Y€M HCIOJHUTENb, 10~
HHUMAKOWKA aNTOPUTMHYECKUIA S3BIK.
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[TpaBuna nepeBojia ajJropuTMOB YHOOHO pac-
CKas3blBaTh, NApaIeNbHO WLUHNOCTPHPYS UX Ha
KaKOM-m60 aAropuTMe, a 3ateM cOpMYyJHpO-
BaB B jABHOM Buje. OHU CBOAATCSI K TIPaBUJIaM
NEPEBOAA OTAE/ABHBIX KOMaHJ aJrOPHTMHUYECKO-
ro s3biKa (4TO0BL HE IYTAThCH, MBI GY/IEM TOBO-
PHTH «IPEANUCAHUE» AJTOPUTMUUECCKOTO A3bIKA
M «KOMaHJa» KajbKyaaropa). Ilpowmwmoctpu-
PyeM HX Ha NPHMEpPE AIrOPHTMAa BBIUHCJIEHHS
KOCHMHYCa yIJIa TPEYTOIbHUKA [10 3aaHHbIM J/TH -
HaM TPeX ero CTOPOH:
aJIr KOCHHyC yrzia (Beml a, b, ¢, xoc),

apr a, b, c; pe3 xoc;
Hay koc:i= (b>+4-c?>—a?) /(2-b-c);
KOH;
Ipasusia nepesopa:

1. 3aronoBok asropurma, [Ipeanuca-

HUS apr, pe3, Hay He NepPeBOHATCH.

2. TIo oNHCAaHUAM THUIOB NEPEMEHHBIX
(BeUL, HEN W T. A.), CTOSIIUUM KaK B 3aro-

JIOBKE, TaK M NOCJie HAY,  COCTaBJSAETCS

tabmuna, B KOTOPO#M KaXXA0# nepeMeHHOMH

CTaBUTCA B COOTBETCTBHME agpecyeMbrii

PErucTp. PerucTpul MOXKHO pacnpenessaTs

IIPOM3BOJIBHO, PEKOMEHAYETCA OpaTh Mmoj-

paa.

Aas Hamero amropurma: a — P0O; b — P1,
¢ — P2; xoc — P3.

3. IlpucBauBauus mnepeBoIATCH Ouye-
BUAHBIM 06pazoM. CocraBieHHast Ta6ym-
11a paclpeieseHusl DPErMCcTPOB NOKa3bl-
BaeT, OTKYAa OpaTh 3HAYEHHE M KYyAa I1O-
Mewmarb pesynbrar. Ecam nonapobsatcs
PETHCTDPBl /1A 3aNOMUHAHUA IIPOMEXY-
TOYHbIX PE3YIbTATOB, TO MX OEPYT U3 UKC~-
J1a CBOBOIHBIX.

4. KOH mepeBoauTCsi kKomampoi «C/Tl».

IIporpaMMbl PeKOMEHAYETCS BCEraa COCTaB-
JIATh C HYJEBOTO aipeca (Jaxe He OOBACHIA
Y4YEHHKaM BO3MOXHOCTb MX HAlMCAHUS C [pY-
TUX aJpecOB) M 3aDHUCHIBATL B BHAE TaOJIHIBI
«appec — KOMaHAa — KOJ, — aJir. A3BIK —
KOMMEHTapuit», Kak 3T0 caeJaHo Hmxe. Croj-
Gew «ko» 3amOJIHACTCA NOC/Ee HAMMCAHUS [PO-
rpamMMmeL.

[1s1 BEINOJIHEHHS NPOrpaMMBbl HAfO 3aHECTH
3HavyeHue aprymenra B P0, P1, P2 coorserct-
BEHHO W HaXXaTb KAasuim «B/O» u «C/I1». Io-
CJIE OCTAaHOBKM CUHTATb PE3yJbTaThi U3 PETHCT-
POB, OTBEAECHHBIX NOJ pPe3yabTaThl. B Haliem
ciy4ae, TaK KaK pe3yJbTaT OAMH U OH BbIYWC-
JII€TCS B CAMOM KOHIE, OH IIpH OCTAHOBKE OKa-
XKeTCA Ha MHAMKATOpe, HO Tak OyJeT He Bcerpa.

OnHako KajibKyJATOP MOXKET HOMOYb HaM B
3aHECCHHU ApTYMEHTOB H BBIJAuY€ PE3YJILTATOB:
OH MOJXKET CaM CYMTATh 3HAYCHNS B HAMATH WK
BBIAATH HX Ha MHAMKATOP. DTO OJHO M3 OCHOB-
HBIX JeACTBUMH KaJbKy/ATOPaZ, KOTOPOE HEIb3sk
BBIPa3UTh Y€pPes Apyroe, MOITOMY /IS OINUCAHUS

Anpec Kox Komanga - Anropmmnqecxni
A3BIK
a—P0
b.—Pl ajir . KOCHMHyC.yrjia
e P2 (Bewm a, b; ¢, xoc);
koc¢ —P3 :
00 .61 M—x1 KOCi==
01 22 Fx* : b?
02 62 - TI—x2" +
03 22 Fx? ¢?
08 44 x—~I4 s
09 022 : F(2
10 61 - H—x1-" " ‘b
14 41 M—x4 T
15 13- pos .
16723 " Fl/x :
17077043 o x—~T1.3
18 50 -C/I1 KOH

TaKUX JEHCTBUH B A3BIK HaJO BBECTH ClIe[Maib-
HbI€ CpeICTBa: NPEANHCAHWsT BBOJ ¥ BbIBOL.

Tpeanucanve «BBOX CIMCOK NEPEMEHHBIXS —
3TO 3anpoc B OPOLECCE BHIIOJHEHMS NMPOTPaM- .
MBI 3HAUYCHUH YKa3aHHBEIX MEPEMEHHBIX, a Mpef-
NUCaHUE <«BbIBQN CHMCOK BHIPAXEHHH» — 3TO
3anpoc B IPOLECCE BBIIOJHEHHSA MPOrpaMMBEL.
BBOI u BBIBOI MOXKHO COYETaTH C ApryMeH-
TaMM U pelyJIbTaTaMH.

IlpaBuna ux nepeBoAa TaKoOBbL:

1. KoHCTpykums BBOL HpoOrpaMMi-
pyercsa xomanaamu «x—II» ¢ HOmepamu
PErucTpPOB, COOTBETCTBYIOLUIMMH NEPEYHC-
JICHHBIM TIOCJ€ BBOJ IIEPEMEHHBIM, Iepes
KaXX/I0¥ U3 KOTOPEIX, KPOMe NIepBOii, cTa-
surcsa «C/TI»;

2. BbIBOI nporpaMmupyeTcs KOMaHIa-
MU BBIYUCJICHWS COOTBETCTBYIOIUMX BhI-
paxeHu#, Nocae KaxXJZOro BbiDaXKeHHS,
KpoMe nocneanero, crautcs «C/I».

C np¥MeHEHHEM DTHX KOHCTPYKIIMH aJTOPUTM
MPUHUMAEeT BUM;

aJl  KOCHMHYC; (apryMeHTOB, pe3yJib-
Ha4y Bell a, b, c; TaTOB HET, BCE Iiepe-
BBOO a, b, ¢; MEHHBIE ~— BCIIOMOra-

BbIBOJL (b*+c’'—a®) Tenpmbie) (3ampammsa-
/ (2°b-¢) eM 3HaueHHs a, b, c)
KOH

Ilporpamma BBIIISAAMT Tak (pacupeneneHde
pPervcTpoOB npexHee):

Y WIKOJBHMKOB MOJXET BOZHMKHYTbH BONPOC:
IoyeMy, Hapyiast npasuia (popManbHOro mepe-
BOJ2, MOXHO HOJYYHTh GOJee KOPOTKYIO MIA
GricTPYIO mporpamMmy? OTBeT Ha 3TOT BOIIPOC Ta-
KOB: MBI HOJIb3y€MCA OYEHb HMPOCTHIM AJATOPUT-



Agnpec - Kom " Komauaa AIropHTMUEECKU I KomMmenTapuil
. BIBIK

60 40 x=00 BBOX 4 BarioMaHacM HabpaHHOe Nepey  MyCKOM 3HaueHue d.

01 50 C/I1 b Iipw 5ToM octaHoBe HaGupaeTcs b, Moc/ke Mycka OHO 3afo-

0241 x—I01 MUHAETCS,

0350 e/ G ¢ DTOT OCTAHOB HYXKEH U1 HaOopa ¢, 3HaYeHHEe € 3alOMH-
04 42 x2-T1:2 HaeTCH, JaJiee HAUMHAETCH BRIYHCICHHUE,

05 61 H=x1 : :

06 22 S Ex™

23 50 c/11 Koraa BblpaxxeHue  BEIYMCICHO, KOMaH/a C/I1 nossonser

: yBHETH €10 3HAUeHHe Ha MHIMKATOpe.

MHYECKUM S3BIKOM, B KOTOPOM HET Ps/a HOJe3-
HBIX BO3MOKHOCTeH. EC/IM YC/IOXKHUATD A3BIK, TO
HA HEM MOJKHO OyJeT Onucarb Bce HIOAHCBHI,
HaoLIEe IPH MEepeBofie ONTUMAIbHbIE NPOrpaM-
MBL

Crepyoupil «KaJibKyasiTOPHBI» YPOK IIPO-
BOJMTCS TOC/IC W3YUYEHHS KOHCTPYKLMM «ECIH-
TO-WHaye-BCE» M pellleHHs PsAAa 3ajad ¢ Huc-
NOMb30OBaHUEM OTOH KOHCTPYKLMH HPUMEHH-
TEJBHO K AJTOPUTMaM paboThI ¢ BEIMYMHAMM.

OO6bscHeHUEe KOMAH/, YCJAOBHOrO M Ge3yciios-
HOrO TepexoHoB [OJDKHO 3aHUMaTh OKOJIO
10 mmp. 3mech cremyeT OOBSICHHTb, YTO ITH
KOMaH/bI 33ChUIAIOT B CYUETUYMK afipeca 3HaueHue,
XpaHsiieecs BO BTOPOM CJIOBE KOMaHIbL, IOAME-
HSiS TO 3HAYeHMe, KOTOpoe ObLIO B CUETUMKE
anpeca panee. Tem CaMbIM IIPOUCXOHUT NEPEXON
K BHIMOJIHEHMIO KOMAH/bl C YKA3aHHBIM a/[PECcOM.
Creiyer yIOMAHYTb, YTO KOMAHJIBI YCJIOBHBIX
[1epeXO[0B BHIMONHAITCA TOABKO B MPOrpaM-
MHOM pEXHUME ¥ 4TO B KOMAHIAX MepeXofoB
HeJb3si HCIMPABUTDh TOIBKO aJpec: HaZO HOBTOP-
HO 3aHECTH M KOMaH.Y.

Ianee, MePepHCOBAB CXeMY BETBICHMS Tak,
KaK FOKa3aHO Ha puc. 1, Jerko OOBACHHUTH, U4TO
pomBy, U3 KOTOPOTO MMeeTCsl BHIX0J, 6o famb-

e, 100 B 06X07 YacTH POrPaMME]L, COOTBETCT-
ByeT KOMaHAa yCJIOBHOTO Tlepexoaa ([03BOJIA0-
mas MATH b0 jaieme, ubo B 00XOM YacTH
[pOrpaMMmel), a JIOMaHO# CTpeJsKe, obxopsaIein

a
a yCJAOBHE HOT
BETBE BETBH
TO 1HaYe

BE8TBE
zHate

4acTh <«HMHAUE», COOTBETCTBYET Oe3yCHOBHBIH
nepexof. DTo oObACHeHHe NO3BONAET CHOPMY-
JIMPOBATh NpPAaBH/Ia IEpPEBO/ia BETBJEHMUI

1. IIporpaMmupyeTcs yC/AOBHE, TIIPUBEICH-
HOE K MMEIOIEMYCH Ha KaJbKyJATOpe CpaBHe-
HUIO ¢ HyJTeM (T. €., HanpuMep, BMECTO a< b pac-
cmarpupaercst yciaosue b—az=0).

2. TIumieTcss HyXHasi KOMAaHAa YCJIOBHOIO
mepexoja, 3a KOTOpOH OCTaBisieTcs mycTas
syedika IUIA  ajgpeca, KOTOpbi  BBIACHUT-
cA Mo3Xe.

3. IIporpaMMHUpyeTCsl BETBh «TO».

4. TIumercs xomanga «BIl», U ocrasasgeTcs
cBoGOmHAs AueiKka A axpeca, KOTOPbIA Takxke
BBISCHATCS TIO3XKe.

5. MporpaMMHUpYETCH BETBb «MHAYEY.

6. Korga BCTpeyaeTcs «BCE», IPOITYIMIEHHDBIN
Ha mIare 2 ajipec 3anoJHAeTCs ajpecoM Havana
BETBA «HMHAye», a INpPONyHmIeHHbIA Ha mare 4
afpec — aapecoM OYEPERHOM cBOOOAHON fyeii-
KH.
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Jra vacTe ypoka TpebyeT TakXKe OKOJO
10 muH. 3areM npaBuia NepeBOja MLTIOCTPH-
PYIOTCH Ha KOHKDETHOM NpHMeEpe, HalpuMep Ha
KJaCCHYECKOM: BBIGOD MaKCHMyMa M3 JBYX 4YM-
cen. Ilyctb a naxomuresi 8 PO, b — B P1, makcu-
Mym M pasmemaercs B P2. Torga resto anropur-
Ma ¥ IporpaMMsbl npuMeT Buj (pparMeHT mpo-
rpaMMBel COBEPLIEHHO NPOU3BOJIBHO Pa3MelleH ¢
anpeca 05):

«K HOIl», 3anocarcs ucxomubie JaHHbIE, U KO-
Mas/a BHIITOJIHAETCS B IIOLIAr0OBOM peXume 2 pa-
32’ npH a<b u mpu a_=b. Ilocae BhIMOHEHUS
komanapi 07 Haxaruem «F ITPT» nonyuaem Bo3-
MOJXHOCTB B3IVIAHYTD HA CYETYUK afpeca: Ha UH-
nukarope «11 61 60 08» — mocnenuue 3 xoman-
bl ¥ HOMEp KOMaHAbI, KOTOpass OYIeT BhIIOJI-
HATbCsA. BosBpamaeMcs B aBTOHOMHBIN peXuM
(«F ABT»), BoinosiHsiem opuy komauay («I1I1»)

Anpec Kox Komanaa AropurMrYecKuit KOMMeHTapm)'I
SA3BIK
05 60 II—x0 ecy IIporpammupyem ycioBHe, IPHBEAEHHOE K CDABHEHUIO C HY-
06 61 Ti—x1 a—>b nem.
07 11 —
08 59 Fx>=0 =0
09 O TO Ajipec BHIACHUTCA IO3XKe.
10 60 I—x0 Mi=aqa
11 42 x—I12
12 51 BIT HHavye
13 ] 1 310T ajipec BHIACHATCA HO3XKe.
14 | L>61 m—x1 M:=
15 42 x—T12 .
16 BCE Bor ceituac Aueiiky 09 MOXKHO 3anoiHHTL ajpecom 14, a

A4eiKky 13 — azgpecom 16.

OGparyTe BHNMaHUE YIEHHKOB HA CTPOTOE CO-
OTBETCTBHE DJIEMEHTOB QJITOPUTMUUECKOTO 513bi-
Ka ¥ OTYEPKHYTHIX YacTey nmporpammsl. [Tosesno
TaKXe PUCOBATbh CTPEJIKH MEPEeXOxOB.

Ecmm octanercsa Bpemsi (WM XK€ HA Cleayio-
HieM ypOKe), MOXHO mopaboTaTs ¢ 3TOH mpo-
rpaMMoili Ha KaJbKyasTope. st 9Toro nporpam-
Ma AorosiHgeTca B siuekikax 0004 xoMaHgamMu

:N[\'ﬁ'f\b AE.‘H\’C']*\ .
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H CHOBA CMOTPHM Ha CUYeTUMK aipeca
(«F IIPI'»), rue nipu a<<b sugum «17 51 42 15»,
T. €. BHIIOJHWICA Iepexof, a Hpu a—=b BMauM
«15 59 11 10», 1. e. mepexopa He MPOM3OLLIO.

OrMeTHM, YTO 3TOT (PPArMEHT MOXKHO HallM-
CaTh CYILIECTBEHHO KOPOYE, €CJM MOJIB30BaThCH
Gosiee DASBATBIM AJTOPUTMHUYECKHM S3BIKOM.

B xavecTse [OMAIIHETO 3aJaHUST MOJKHO
MPEeJIOKHUTh HANMCATD [IPOIPaMMYy BBIYHCICHUS
M MaKCHMyMa ¥ MUHMMYMa WJIH 3HaueHusi (PyHK-~
UM, OIpeessieMON 0 pa3HeiM (opMmysaM npu
aprymeHTe Gosibilie HYJS 4 MEHbIIE HYJIS COOT-
BETCTBEHHO,

Ha 3TuX ypoKkax He cJieflyeT 3aTparupath BJIO-
JKEHHBIE BETBJICHU, 8 TAKKE CJIOKHBIE YCJIOBUS C
coo3amu U W HJHM — 3TOT MaTepuan 6osee Tsi-
JKeJ UiA NOHMMAaHUSA, a MOTOMY AOJUKEH ObITh
OT/IOXEH Ha Gosiee II03[Hee BpeMs, KOTAA yya-
IIMECS JIy4yllle OCBOATCA C KaJbKYJSATOPaMH.

PaGota ¢ uukmamm GymeT paccMoTpeHa B
cJenyIole crarbe.

B 3aBepinenne OTMETHM, YTO CTATHH JAHHOIO
LMK/I4 IPEAIIOJIaraoT, 4T0 YYHTe/Ib 3HAKOM C pa-
Goroit sa TIMK, u nmotomy B HuX paccMaTpu-~
BAIOTCSl TONBKO METOAMYECKHE BONpOCHL. [lo-
ApoGHOEe H3/0KEHHe NPOTPAMMMPOBAHUS Ha
I[IMK, TexXHHKH NEepPeBOAa C aJTOPUTMHYECKOTO
#3BIKA HA MPUMEPAxX 33734 WIKOJBHOrO y4eOHu-
Ka gano B [1].

IIpodonxenue credyer,

Jinteparypa

1. Hirepnbepz JI. @. IlporpaMmmupoBarue Ha
MUKpOKanbkyasaTope. M.: Ilpocseiuenne, 1988.



JI. LITEPHBEPT,
KaHO. ¢u3.-MaT. HayK
KyﬂGbImechﬁ ABHALMOHHBIA WHCTATYT

Ypoku ¢ niporpaMMHpyeMbiMU

MUKPOKaJIbKYJIATOPaMHU

Muorue yumrens uapopMmaTukm | cedrabps
HAauHyT y4eOGHBIA TOJ BOOPYKEHHBIMH HOBOM
BBIUMC/UTE/IbHOU TeXHMKOM. XOTS 4YHUC/IO HUC-
IJIEHHBIX KJAACCOB pacTeT, M MHOI'MX IIKOJ
OoHM 1OKa HegocTymHel. Ha ceropHsamBHA
JeHb Haubosiee PACTIPOCTPAHEHHBIMH OCTAIOTCSH
NIpOrpaMMUpyEMbie MUKPOKAJIbKYJIsATOpBL. Kak
XKe PpalMOHaJIbHO pPaCIIaHUPOBaTh YYMTEJIIO
Bpemsi ypokos ¢ IIMK? Hapeemcs, uro emy
OMOI'YT CTAaThbU 3TOr0 OHKJA.

B xauecTBe OmHOIO M3 BapUaHTOB MOJXHO
MpeaIOKUTE TakoH,

IX wnacce

Vporu 1—6 mpoeopsitcs Tak Xe, Kak U B
GesmammHHOM Bapuanre. JJaloTCA OCHOBHbIE TIO-
HATMA Ha TpAMEpe HPOCTHIX HUCTOMHUTEACH
(c. 1—29 [1] man COOTBETCTBYIOLIUE Pasjiesinl
no {2]). Pexkomenayerca nponycTUTh MaTepuas
«@Dopma  npencraBieHns  uMHpOpPMAIMM B
JBM» — OH OyneT AaH MO3XKe, Tak KaK Ha 2-M
ypOKe OH BOCHpPUHMMaETCA IIoxo. B kauecTse
MPOCTHIX HUCIOJHUTENEH PEKOMEHAYETCA B3ATh
«Mypasbsi» [4, 5], rpadvueckuii HCIIOJHHUTEND
(c. 77—88 [1]), ucnonsutemu <«llyTHMk» #
«Pe3unk meramia» [2].

Vpoku 7-—9. IlousTte rnepeMeHHON BeJU-
YHHBI, TUHEHHEIE aAropuTMbl PaboThi C BEINUM-
Hamu (c. 29—34 [1] umam COOTBETCTBYIOLIUHA
marepnail us [2}1).

Vpoku 10—14, Crpykrypa 2BM Ha npumepe
IIMK. TIMK  xak wucoonaurens. CTpPyKTypa
ero KoMmauix. PaboTa B pexmMme BuIYMCJIEHMI,
3anuch POrpaMM B MaMATh U MX BHIIIOJHEHHE,
IMepeBon /AWHEHHBIX AJMCPUTMOB HA - «A3BIK»

Hpodonxenue. Hauazo cm.: Undopmaruka u 06-
pazosanue. 1989. Ne 2, 3.

IMIMK. Marepuan K 3TUM ypoKaM HM3JIOXKEH B
NpeabIAyInX CTaThsX LuKaa. TexHUUecKue jie-
TaqM noApoGHO paccmoTpeHnl B [3] — aTOT
MaTepraJ MOXET OblTh HCIOJIb30BAH KaK y4auTe-
JgMM, Tak ¥ ydeHuKamu. Pabora co cTekoMm
paccmorpesa B [7].

Vpok# 15—16. Pa3peTBAAIOIIHECS AATOPUT-
mbl. TeopeTmueckmil Matepuas ¥ peuieHHE 3a-
Aad o yyeOGHuMKy.

Vpoxu 17—18, IlepeBop BeTBICHUN HA A3BIK
IIMK. MeToauyeckasi CTOpPOHA 3TUX YPOKOB
paccMoTpeHa paHee, TeXHUYeCKas M3JI0JKeHa B
[31.

Vpoku 19—20. KonrposbHas paGota u ee
axanms.

VYpoku 2128, I{uxibl. B 3T0# cepun ypoKkoB
[OKA HE 3aTParMBaloTCA BJIOKEHHBIE LUKJIbI K
Tabauunbie BeMUYHHBL. MeToAndecKue BOMPOCHI
paccMOTpeHb! B HACTOSAWEH CTaThe.

Vpoku 29—30. Tabmuunble BeauumHbl (Ge3
o6paborku Ha IIMK). .

Vpoku 31—32. KonrponeHas pabora u ee
aHaIU3.

VYpoku 33—34. DKCKypcuf Ha BbIYMCIMTEJIb-
HEIA LEHTP (3TU YPOKU MOTYT OBITH [IPOBEAEHBI
He 00fA3aTeJIbHO B KOHIIE — MX MOXHO JaTh B
moboe Bpems).

OcTanbHON MaTepHax paetcs B X KJjacce.
Kak BuauM, [0OKa 4TO OXBayeH JajJeKO He BeCh
marepuan IX wiacca. OTMmMernM u3MeHeHHE
nopsaKa noxayn marepuaia: B ypoxu 21-—28
BXOAMT 4YacTb paspaenoB «Penienme 3amad u3
Kypca MareMatukw» © «Peuienue 3amad U3
Kypca pusukmy — TeX, KOTOPbIE AJIA pelieHus
TPEOYIOT M3ydYaeMbiX TEXHHYECKUX I[IPUEMOB
(1MKIOB OTpeAesIeHHOTO BHJA).

* 3pe3HouKa O3HauaeT, YTO MaTepuas 3THX YPOKOB
naercsa no yueGHuky.— [Ipum. asropa.



Ypoku 1—3. IloBropenne. OpuH U3 yPOKOB
OTBOAUTCH JJIA MOBTOpeHusi paborhi Ha TTMK.

VYpoku 4—5*, Bagaun Ha TabGiuuHbie BesM-
guHbl. Marepuan paspesnoB «PemeHue 3agau
M3 Kypca MaTeMaTHKH» U «...pH3HuKu», CBA3aH-
HBlE ¢ 00paGoTkoil Tabmmm.

Ypoku 6—8**, KocBeHHas aapecaius, 06-
paborka TabymubbiX BeaumuuH Ha IIMK.

Yporn 9—13. Lukisl ¢ mapamerpom. Perme-
HME 3aJa4 C MX NPUMEHEHUEM; NPUBEAEHHE MX
K Buay, peasusyemomy Ha IIMK.

Ypoku 14—17. [isymepHbie Tabaunsl. Bio-
JKEHHble IMKJbl. Peanm3anus BIOXKEHHBIX IHMK-
nos Ha IIMK.

Ypoku 18—19. KourponbHas pabora u ee
aHam3,

Yporu 20—22*, BcnoMoratenbHple aaropuT-
mbl. Ilapamerpbl. Wcronb3oBaHMe BCIIOMOra-
TeJIbHBIX aJTOPHUTMOB [UIs1 CO3JaHus OubImoTex.

Ypoku 23—24**, TTognporpammel Ha [IMK.
Pea/m3aumsa BCHOMOraTeabHBIX aJrOPHTMOB B
BUJE ITOANIPOrPaMM.

¥Ypok 25*. OcHOBHbIE DTaNb! PelieHnsA 3aay
Ha OBM [1].

Ypoku 25—28. AropuTMbE BEIYMC/ICHNS 3Ha-
yeHnd (GyHKIMM ¥ ux peasmsauus ua IIMK.

Ypoku 29—31. Komanna BeiGopa, ee mpume-
© HeHme B 3ajgavax. Peamuzauuio na IIMK
CJI€YET TOJIbKO YHOMSHYTb: IPOrPaMMHAPYIOTCS
BJIOJKEHHbIE €CJIM, KOTOPBIM = DKBHBAJICHTCH
BBIOOP .

VYpoku 32—33. Kourposbnas pabGora u ee
aHasms3.

Ypoku 34—36*. AnropuTMbl paGoTHI ¢ JIMTED-
HBEIMHM BeJIMYMHAMM,

Ypoku 37—39. Anroputmsel noucka uHPOP-
MaLuu.

Ypoku 40—47**, Ycrporictso DBM. OcHos-
HO# aznropurMm paborbl mpoueccopa. OpraHusa-
uMs BETBJCHHM M THOBTOpeHM#T Ha IJBM.
IHopnmporpammel. Koguposaune uugopManuyn B
namatH IBM. Peuienne 3agay Ha cocTaBiieHUe
nporpamm ms IBM. (Marepuan B 6e3Maluns-
HOM BapuaHTe [JOCTATOYHO TPYAEH, HO TIIpH
Hammunu TIMK ero MoxxHO pacckasarb GbicTpo
U TIOHATHO, IpoBoAs aHasormu ¢ IIMK.)

Ypoku 48—50*, Jloruueckue asiemenTh IBM,
nepepaboTka HMHGPOPMALMM C HMX IOMOLIBIO.
DusyyecKue TNPUHIMIBL paboThl  BHENIHUX
YCTPOHCTB,

Ypoku 51—52. Kourposbhas pabora u ee
aHanm3.

Ypokn 53—60%. SI3bik mporpaMMHUpoOBaHMS
Panupa. Pemenne 3apgau.

Ypoku 61-—66*. Posir DBM B coBpeMeHHOM

** Jlge 3Be3[J0YKHM O3HAYAIOT, YTO METOAMKA M3-
JIOKEHNSI DTHX YPOKOB OyAeT paccMoTpesa B Clie-
AYIOUX CTaTbsAX AaHHOrO umkaa.— [Ipum. asropa.

ofuectse. Pemenne 3amau 18 mOBTOpEHHMA.
YacTe 3a7a4 MOXKHO PELIUTDb C UCIIOAB30BAHIEM
IIMK.

VYpokru 67—68. Konrposbuas padora (mro-
roBasi) ¥ ee aHaau3.

O6paruTe BHHMaHHE, UTO HA KOHTPOJLHBIE
naercs asa ypoka. Ha 2-M ypoke Baxno noxa-
3aTh HE TOJBKO MPaBWJIBHBIE pPelIeHWS, HO M
THIMYHbIE OMIMOKHM, Pa3bICHUB, KaK HCIIOJHU-
TeJb CpearMpyeT Ha OmMOKY: ecia ommbxa
CUHTAKCHUYECKas, MCIIOJHUTENb HE MOMMET, a
€CJIM CMBICJIOBas — MOHATHOE Hpeiiucanue He-
ucnonHuMo mbo AaerT He TOT dddekT, KOTO-
pbIf HyXeH.

Ons yunreneit, koropee paboranu B IX xiac-
ce 10 Ge3MalIMHHOMY Bapuanty, a K X roJyun-
su [IMK, MOXHO peKOMeHIOBaTh IIaH YPOKOB
B X KJacce: IPOBOAMTCS OMH YPOK Ha MOBTO-
peHHE JIWHEHMHBIX aIropUTMOB, 34TEM CEPUsA
«KaJIbKYJIATOPHBIX» YPOKOB Ha DTy TeMy (YPOKH
10—14 pgns IX xsacca B ONMMCAaHHOM Bbillie
IIJIaHe) ; OJIMH YPOK Ha MOBTOPEHHE Pa3BeTRIISAIO-
UXCA aJTOPUTMOB, CEPUA «KaJIbKYJIATOPHBIX»
YPOKOB mno 3Toi Teme (ypoku 17, 18 gas
IX kaacca) u 1. a. Hpu takoit cxeme ypokoB
K KOHIly fojyroaus OyayT NpOMAeHBI BCe Kasb-
KYJSITOpHbIE TEMBI, JaJiee MOXKHO HATH IO OHH-
caHHOMY MuiaHy s X KJjacca.

IepeiineM X pacCMOTPEHMIO METOAMKH MPO-
BeAeHus ypokos 2128 mas IX xrnacca. Tema
«uximi».

B yuebGnmke [1} 1mxasl BBOUATCA Cpa3y
BMeCTe ¢ TabGJMYHBIMK BEIMUMHAMMN (§ 10) —
9TO METOIMYECKUI HEAOCTATOK: BBOASTCA Cpazy
/B2 HOBBIX TIOHSITHA, HOJTOMY Marepuaj BOC-
TMPUHAMAETCH YUEHHMKAMH XyXKe, 4eM XOTeJ0Ch
Gbl. PexomeHayeTcs BauaTh HUMKJBI ¢ Hanbosee
OPOCTOM M E€CTECTBEHHOM KOHCTPYKLMM (CM.
puc. la):

(nnm upka M pas )

Bel| A, x;

hi=(b—a) /n; S:=0; hi=(b—a)/n; $:=0;
x:=a; Xi=a;
noka i<<n LUNK71 n pas_
HO S:=S+f(x)-h;  S:=S+f(x)-h
xi=x+h; ii=i+1 . xi=x-+h;
1

5
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Tlposens aBa ypoKa IO M3YUEHMIO KOHCTPYK-
UMM LMKJa ¥ pelleHMIo 3ajad (MOXHO pac-
CMOTpeTh 3aauy KoJeOanus mapuka Ha Ipyxu-
He WM BBIYMC/JCHME 3HAYEHWH Kakoi-imbo
¢$YHKUMKM B PaBHOOTCTOSMINMX TOYKaX), MPOBO-
AUM YpPOK IO peaju3alMu 3TOH KOHCTPYKIMH
Ha IIMK. OGpscHenne paBoThl KOMaH/ LHKJIa
FL O, FL 1, FL 2 u FL 3 (o0uwee Ha3BaHue —
FLi) saiimer nopsaka 10 mMud, Tak Kak OHHM BO
MHOIOM MOXO0XXHM Ha PaHee M3y4eHHbie KOMaH/Ibl
nepexonos. [anee dopMymmpyoTcst crporue
npaswia TPOrpaMMHPOBaHMA TaKUX LHMKJIOB,
1. Ecsm B anropwtMe MMeeTCs LMKJ THIIA
pa3_, pacupejesieHre TaMATH HaYMHAETCA C OT-
beenus perucrtpa n3 PO--P3 gna cyerumka.
BIOOCJEACTBAM, [IPU W3YYEHHH BJIOKEHHBIX
IMKJIOB, CJIEAyeT YHOMSAHYTb, UTO AJIT BJIOXKEH-
HbIX LMKJIOB TaKoro Tuma moTpeGyercs He-
"KOJIBKO CYEeTYHKOB.)

2. lludpa B UMKJI... pa3_ OPOrpaMMHPYETCS
KOMaHIaMM BbIYMCJICHHS KOJIMYECTBa MOBTOpe-
HMIA C 3anMChI0 pe3ysbTara B DErucTp, OTBe-
HEeHHBIA JJI CYeTYHMKaA.
3. Teno uukia
bOBIYHO.

4. K gns UMKJa TaNa pas  NporpamMMu-
byercs xomanmo# “FLi”, rae i — HoMep oTBe-
NEHHOrO HAHHOMY LMKJIY PEerHcTpa-CueTudKa,
ajpecoM Hauyaja Teja IMKJa.

TlpaBuia WELTIOCTPUDYIOTCA Ha NpuMepe Ka-
KOro-/mb0  anAropuTMa, HampuMep aJropUTMa
crenens (OH oOueHb ymOGeH Ui IIOLIArOBOro

MpOrpaMMupyeTcs Kak

ucnonnenusi). Iporpamma gns [IMK 3anucei-
BaeTcs B CTosibel] ¢ Mapa/ule/IbHOH 3ammchbio
aJIrOpUTMa ¥ OTYEDKHUBAHHEM TIPYINIl KOMaH[,
COOTBETCTBYIOUMX OT/EIbHBIM KOHCTPYKIMSM
aAropuTMMUYECKOro s3bika. llpumep odopmie-
HUA npuBeieH B Ta61 1. Emle pa3s HaloMHHM,
YTO CHCTEMa 3aliCH — OXMH M3 BaXHBIX Me-
TOANYECKUX MOMEHTOB.

Cpa3y OTMETHM, YTO BO3MOJXKHBI BOIPOCH!
BYHAEPKUHIOB, CBA3aHHBIE C TEM, YTO NPOrpam-
MY MOXHO 3HAaYMTEJbHO COKDATHTb, €CJIM pas-
MECTHUTH 71 TaM Xe, [he CueTymk, T. e. B PO,
a Tak)Xe HaKalIMBaTh Pe3yJbTaT HEINOCPeAcT-
perHo B PX, Ge3 xpaHenus B P3. 310 gHeit-
CTBHTEJbHO TaK, M TAaKyl ONTHMAJIBHYIO IpO-
rpamMMy MOXXHO IOJIyYMTb, €CJIM HCIHOJb30BATH
Gosiee CJOXKHBIE IIpaBija paclpelesieHns pe-
ructpos (c. 66, 70 [3]). Mx moxHO pac-
CMOTpETh Ha KPYXKKaxX WM B MaTeMaTHYECKUX
KJaccax, a Ha ypokax B OOBIYHBIX KJaccax
OrpaHMuNTLCSA HamboJsiee [IPOCTHIMY NIP3BUIAMHY,
3a60TsiCh O TPOCTOTE MOHMMaHWUs, a He 00 om-
THMAaJILHOCTH TIPOrpaMMBl.

MoTuBaumei s HamMcaHUsL DTOrO aJro-
putma sHa IIMK sBiasieTcs TO, 4TO BbIUMC/IEHUE
ad" ¢ nomompio onepauun “F x’  paer
GONMBHIYI0 MOrPEUIHOCTh  (BHIYHC/IHTE 2° 1o
nporpamme u onepanmeit “F x°”). Ina paGoTsl
C DTOM TpOrpaMmoil Hajo 3acjaTb B IaMATb
3HaueHus aprymenros: a — B Pl, n —B P2;
fIOCJie BHIIIOJIHEHHU S [IPOYATATH pe3yabTaT u3 P3
(B cuiy OCOGEHHOCTEH NpOTrpaMMbl Pe3yJbTaT

Ta6aunoa 1

~,Cﬂaﬁaﬂa OTBOJH{M pemmp cqe'rqnxy, daTEM BCEM

_Ilpucnamune nporpammapye:mx aGuqu.

Horo npncnaﬁnamm) nporpampyel‘cz oﬁwmm

~ Kll nperpaMMﬁpyeTcx B coome'rc'rmn cm 4 npa-

“KomMmentapuh p

CTANBHBIM TIePEMEHHBIM — ADIYMEHTAM U DESY/Ih-
Ta'ram (nﬂywpenﬂux nepememimx, OIUCHBAEMBIX |
B gx,ammm zmmpmme He’l‘)

/ ‘ICCTBO IIOBTOPERK{‘:! HKKJI& 336&«'!3&'["(35[ B C‘Ie'l‘-

"I‘em i (s AAHHOM cnyqae cocmnmee u3 o

B Te/J0. IMKAA HAMMHACTCH C appeca 04, cuer-

-mx i B PO

05



Tabanmuma 2

Anpec | Kowana

Opd OCTAHOBE OyJeT M Ha WHAMKATODE).

Hna wmnmocrpauuu paboThl KOMaHA LKA
PEKOMEeHIyeTCs MPOUTH 3TY HPOTPaMMy B NOLIA-
roBoM pexume (kjacc paboTaeT npm 3TOM B
«KOMaHgHOM pexmme») C MPOCThIMH AAHHBIMH,
Hanpumep: a=2, n==3. Ilocse xoMaHubi ¢ ajgpe-
com 07 crepyer 3arvisHYyTh B CYUETUMK agpeca

(“F TIPT”, cmorpum appec, “F ~ABT”)
U TIOCMOTPETh COHEPKHMOE CYETYMKA LMKJIA
(«II—x 0»); To XXe camMoe HYXXHO CAENATh HOC/Ie
BBINTOJIHEHU A KoMaHIbl «FL 0».

HoMaiiHuM 3aJaHueM MOXET ObiTh Nepenuch
B BuJe niporpammsl 1A [IMK ogHoro u3 panee
Pas’00paHHBIX  AJFOPHTMOB,  MCHOIB3YIOLUX
UMK THIIA pas .

Ha cnepyioniem ypoke MOXHO BBECTH LMK
MOKa, OTTAJIKMBAACh OT 3ajayd, B KOTOpOii
TaKO¥ LMKJ JedCTBUTEIBHO HeoOxoaum. Kumo-
YEBBIM OTJIMYMEM 3TOI'0 BMIA LHMKJAQ OT HHUKJA
Pa3_ sBisieTCA TO, YTO KOJIMYECTBO NOBTOPEHHMIA
K MOMEHTY HayaJia LMKJa HEM3BECTHO M onpe-
AeasAeTCsA TOMLKO B NPOLECCE €r0 BHINOJHEHUA.
Ipumep — nebonbmas moaudUKALMSA 3a0a4d O
TJIOLAAY KPUBOJIMHEHOH Tpareluu: 1pu 3aaH-
HOW (byHKIMH, 3HaAUYeHUAX a U h, OTIpeAenUTh b,
Ip¥ KOTOPOM IUIOLIAAb [JOCTHIaeT 3aJaHHOMN
BEJIMYMHBI S. AJITODHTM BMECTE C [IPOrpaMMoit
TIpMBENEH B Tabs. 2.

Kommenrapuit:

@ — Bpema cm pra, T — spema npubbrtus,
‘nyTb — npoumﬂm ny'm ¢ MOMeHTa a.

4 TIpucBansanns HPOrpaMMUpYIOTCS CTARAPTHO.

| pdrpampyem LMKJE BRIHCTIAEM YCI0BIE; IPABEACHHOE
K CpaBHEHMIO ¢
S<nytb)y \

TanuM Komau;:xy ycnommro nepexona, ocTariIeM TyCTyIo
,ﬂqenxy (3anommm ee nosxe). . .

-;I{Jm Bﬂmcnemm Konxpe’mero snaqe}mn sssum KoqueT-
Hylo byHkim
“Hpncsam!aﬂnﬂ B Te.ne xmlma npor’paManyeM 06O

,pemenu nonopxm(y S = PO b PL

,n ny'rb, H o~ inar rm BpEMEnH,

HyJIeM (ny"re e Q) BMeCTO

KL nporpammpyem B coome'rcrnnﬁﬂc? TpaBUAME;

Ha CXeMaX LMK/ [OKa M306pa>KaeTcx Tax,
KaK [10Ka3aHo Ha puc. 1 6. U3 cxeMmul HETPYAHO
YCMOTpeTh IIpaBMJa €ro IPOrpaMMHMPOBAHUSA.

1. TlporpaMMmupyeTCs ycIoBue, NpUBEIEHHOE
K CPaBHEHHUIO C HYJIEM.

2. TlnmeTcs COOTBETCTBYIOWIAN KOMAHAa yc-
JIOBHOTO [IE€PEXO0Ja, MpOIyCKAaeTCHa suelKa Iof,
azapec.

3. IIporpaMMupyeTCsl TesI0 LHUKJIA.

4. KU a1 IMKIa HOKA [pOrpaMMUpPYeTCs
komango#t «BIl» c agpecom Hauana nposepku

6) UHMKS nMoKa

B) UMKJ BO

a) uMKa pas



YCJIOBHUs, 3aTeM HPOIYIIeHHAs Ha lIare 2 suei-

Ka 3alONMHACTCA OYCPECAHDBIM CBO60LXH]:IM aigpe-

coM.

OTtMeTuM, YTO B ITOi mporpaMme IIpH OCTa-
HOBE Ha HMHAMKaTope OyleT He pe3y/bTar.
Ero cnegyer wuckatb B P3. C nporpammoi
MOJHO ITPOBECTH PSifi WHTEPECHBIX MAaIUMHHbBIX
3KCIIEPUMEHTOB, HOAPOOHOCTH KOTOPHLIX OIMUCa-
Hbi Ha c. 55, 145--146 B {3] un B [8].

HomarmuuM 3ajaHWeM MOKET CJIYXHTb CO-
cTaBjJieHMe TPOrpaMMBl [Jisi OJHOTO U3 paHee
pa30o0paHHbIX aJrOpUTMOB ¢ LMKJIOM TIOKA.
Creflyloumii yPOK MOXKHO MPOBECTH KaK J1abo-
paTOpHYIO PaboTy, Ha KOTOPOM YUEHUKH TOJUK HBI
CaMOCTOSATEIbHO OTJAJWTh NPOrpaMMy ZOMali-
Hell 3aJayd u npeabasuTh yunremo IIMK c
IPOrpaMMol, BeUIAIOUIEH NPABUIBHBIE DE3YJib-
TaThL

Ha mocnegHux ypokax mO 3TOH TeMe Hese-
coo6pa3sHo  BBECTH e€lle OLHYy KOHCTPYKLHMIO
LUKJA: UMKA [0, TPOBEPAIOIMHA  yCJioBue
OKOHUYAHMS [10Cje Tesia 1ukaa (cM. puc. 1 B),
KOTOpBI HesBHO npumeHed B [1].
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TeN0 YuKaa
00 ycJoBue KIf
Tipasuna ee_MpOrpaMMMPOBaHMS JIETKO BBIBO-
JATCSA M3 CXEMBL:

1. IMporpaMMuEpyeTCA TEJIO LMKJIA.

2. TIporpaMMupyeTcs yCJIOBUE, NPHBEIEHHOE
IK CPaBHEHMIO C HYyJIEM.

3. CraBurcd HyXHasi KOMaHZa YCJOBHOTO
flepexofia ¢ ajpecoM Hauaja Teja LUK/IA,

OnelT NmOKasblBaeT, YTo Iopasfo  Jerde
OOBACHATL AOHOJIHUTENBHYIO = KOHCTPYKLMIO,
yeM TO, Kak CBeCTH ee K yXe& HMEKIHnMCH.
CpaBHuTe TeJIO aJrOPUTMa «yTOYHEHME KOPH:»:
(c. 95 [1]).

B BapuaHTe C IMKJIOM [OKa AOTIOJHUTEIbHOE

TIpUCBanuBaHue HYXHO UMEHHO II0TOMY, YTO TEJIO
{MKJIa TIOKA MOXKET He BBHIIOJHHMTBCH HHU pasy,
¥ TorIa X He IOJYYAT BOOOIIE HHUKAKOro
3HAYEHH.

TexHuyeckue MOAPOOHOCTH, TPUMEPH U Ma-
IIAHHBIE DKCIIEPUMEHTHI C IIPOrpaMMoil C LIHK-
JoM HO omucaHel Ha c. 55—60 B [3].

B 3ak/HOYEHME OTMETHMM, YTO KaOWHET HH-
¢opMaTuKy, OCHaIlEeHHBI POrPaMMHDPYEMbIMU
MMKPOKAJBKYISTOPAMH, JKEJIATETbHO OCHACTUTD
TakXe ¥ IJIaKaTamy, WUTIOCTPUPYIOUUME TIpa-
BHJIA POIPaMMHUPOBaHI KOHCTPYKIUM U CBA3b
aJIFOPUTMOB, CX€M # I[POrpaMM.

Ilpodonxenue cnedyer.
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e pEMeHTUEDYS CO CIABUIOM TOHAJIBHOCTH,
MUBHG ¥BLAUTHCS, YTO CJIMIIKOM BBICOKME HOTHI
IBPAT Ky Ee, coasimmres (Qasibinb, BBIZBAHHAS
oumfingus oxpyraeHuA go uenoro. g cpas-
HeRWH pachewaraliTe WIEHBl NPOrpeccuy ¢
oxpyrmemmen ¥ Oe3 mero. Paboras c mapa-
merpos MHOXWTEJID, MOXHO H3MEHATH
Temt gonoanenuus — andante, allegro u 1. 1
BCTARMEE MEXAY BCEMM 3ByKaMu HeGouiblime
Iay3sl, MOXHO TOJYYMTh staccato. BooGuie xo-
[uposasue Tayssl (BHOMMO, HYJIEM) H €€ oTpa-
6oTKy TOXKEe O00A3aTeIbHO HAA0 MPEAYCMOT-
pets. ¥ cobpate Menopum B GuOaMOTEKY, M
CREAATH KATAJIOr MeJIORUH, ¥ My3bIKaJbHEIA pe-
fgaxTop, ¥ eiie, M ellle.. PassuBarh 5Ty TeMy
MOMHO (eCKOHEYHO.

A. TPUIIIAEB
¢. ManuHOBKa

a Jiyay sa MKIII-2

B 00CTAaHOBKE <«IIOBAJbHOM» - KOMITBIOTEpH3a-
1AM CeJIbCKIE IIKOJIbI HYBCTBYIOT cebs 3a Gop-
TOM KOpabsis, IIBIBYIIErO M0 BoJHaM uHbopMa-
k. He ciayuaitHO MHOTHME CEJIbCKUE YUMTesst
HCHOBITHIBAIOT pa3fpa’KeHue OT HOBOTO IpejaMe-
Ta; a 4TO rOBOPUTh 00 ydyeHHKax?

TOHATHO, YTO JYIMmM CIOCo® HprOGIHUT e~
ret Kk IBM — »vo urpa. Ho nHam moka
He K YeMy IpuolIuaTh — Mbi paclosiaraem
JIMIIb [IPOCTEHIIMMY BBIYACAUTENABHBIMA CPEL-
crpamu, Hanpumep DKBM MKIHI-2. B neuaru
peKu coobmieHus o pa3paboTKe Wrp AiA Apo-
CTEMIUNX MUKPOKAJIBKY/ISITOPOB; MEXAY TeM
MOXHO MTPaTh ¥ Ha HHUX.

Ha taxkyi MbIC/Jb Hac HaTOJKHY/ aHalIu3
urposoi mporpammst «Ilocagka va Jlyny». Bos-
moxuocreii MKIII-2 BnosHe xBataer, uToObl
HPOM3BECTH HEOOXOAMMBIE BHIYHCIECHUS; KPOMe
KaJbKyJIsATOpa [UIf IIPOBEJEHUS] UIPbI MCIIOJb-
3yeTcs Tal/uLa UCTIOJHEHUsI, 3alloJMHsIeMast 1o
pe3yabTaraM BbIYMCICHUH.

Urak, na JIyny mamaer pakeTa ¢ coBCTBeH-
Hoit Maccoit M=500 xr u 3apmacoM TOILIMBA
M1 (8 navasbHbii MomeHT M1=250 xr). Pac-
crosinne mo Jlyusl pasHo H (8 HauanpHBIG MO-
ment H=15 kM), ckopocTb najgernus V (cHaya-
na - 1 xM/c). Briroyaerca TOPMO3HOH JBUra-
TeJIb U B TeYEHHWE BpeMeHH, paBHOro Tc, pacxo-
nyer L kr/c TtommBa; pacKajJeHHble TIasbl
BBUIETAIOT M3 COIUIA [JBUTATEIA CO CKOPOCTHIO
3 kMm/c, co3paBasi ycKopeHue (3ameistioliee
najiedue paxkeTol) A 3ajaua MIpoka — Tak
nomoOpaTh pacxof TOM/IMBA M UMTEIbHOCTD
BKIIOYEHHMII TOPMO3HOTO ABUTaTe/s, YToOml pa-
KeTa MArko cema Ha Jlyny, 1. e. V=0
npu H=0.

KoHeuno, B HekOTOpbIX Bepcusix Dbeiicuka
ectp cneumanbupie omnepatopsl SOUND u
PLAY, a B Panupe — craHzapTHble HIpouHeny-
pet 3BYK m HOTA, ofseryaomue nporpam-
Mmuposauue My3bikd. Ho, oBnages accemBaepom,
BBl MOJXETe IOINBITaThCAd CHIMUTHPOBATH 3BYK
BBHICTpEJa WiM yHapa, HIIyM MOTopa M Jaxe
CHHTE3upoBaTh peun. Kesnaem ycrrexos!

Jurepatypa

Texuudeckoe omucanne [IOBM «Arar». Knura 2.
®r.3.032.002.TO1—3. T «lkoapuuna». Ormca-
uusi Panupst 1 Oriaguuka.

Mopep V. A3k accembnepa ISl HEPCOHANBHOIO
kommeiorepa i M. Mup, 1987.

Hist peiieHAS 3TOH 3aJa4d HYXXHO 3HATH elle
yckopeHue CBOGOJHOrO IIajieHHs B OKPEecT-
Hoctax JIVHEL; TIOCKOJIBKY OHO MEHSIeTCs He3Ha-
qTesIbHO, MOXKHO 3a7aTh ero Tabauuei:

H | 15000—"| 10000~ 8000--4000}. 4000—0
10000 8000 :
G |1,58--1,59|1,59—1,6 | 1,6—1,61 {1,61--1,62

3ajas BeJHUMHBI pacxoja Torusa L u speme-
HM TopMmoOXeHus T, BblMUC/IsieM yCKOpeHHMe A
(nporpamma s MKII-2):

3000 L [=] [Q 500 Mi

=1 G [=| A |X—T |

OHO HOo/UKHO OuITH MeHblIe 49 — HHaue ypes-
MepHas Ieperpyska HPMBOOUT K rubenn 9Ku-
fnaxa.

Eciu yckopeHue B IIpefiesiaX HOPMbI, BBIUMC-
JIfieM CKOPOCTB:

AX|TI =/ ILEN=1V =Y

rae V) — nOpeppiayliee 3HAUYEHAE CKOPOCTH
(takoe Xe o0O3HaueHMe MPUMEHAEM U B JaJIb-
He#mmeM) .

BoiuuciasieMm TeKylllee 3HAUCHHUE BbICOTbHI

o= (] Vv IxX|I T ||

1 () Im=X] X TR R

=12 | |=IH
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OcTaToOK TOIUIMBA:

L |X| T |/=/| |+ M |=]| M1

Pesy/bTaThi 3aHOCATCS B Tabiuiy u CTaHo-
BATCH WCXOTHBLIMHM HAHHBIMH VIA CJIEYIOMIEro
JTana noJera. )

Tpumep UCHOIHEHHs MPOTPaMMBbL:

Llrile oA H M1
40| 12 | 1,58 |14,42|783,7| 4038 | 202
11 2 1 1.6 |454 |6929] 2561,4| 180
11 2] 161 46,9 {599 12691 158
11 2 | 161 | 4854]501,9| 169,36| 136
105 1 | 1,62|47,9 {454 | —309,7 | 125

Kax BuauTe, Ha DTOT pa3 Halla pakera obpaso-
pana Ha Jlyse wmoBoii kxparep. Ho pemenue

M. CTEIIAHOBA

W3 MHOXXECTBa BOIPOCOB, CBA3AHHBIX C KOM-
nploTepu3anueil 06pa3oBaHHsA, MOXaJNyH, OIMH
W3 CaMblX Ba’KHBIX — CaMOYyBCTBHE UIKOJb-
HuKa, paboramomero Ha IBM.

Wnrencudukanusa 1 Gopmanrsanus yueOroM
AESATEIpHOCTH, 3HAYNTEJBHOE 3PUTEbHOC Ha-
[psKeHHe, yBEJINUCHHE TUIOANHAMEY, CIelu-
(udeckre yCJAOBHA OKpyXalolied CpeAbl B
AMCIVICHHBIX KJaccaxX M JIp. MOTYT OKa3aTh He-
GaroNpUATHOE BJIMSIHME Ha 3/10POBbE IIKOJIb-
HUKOB.

Ilo rmocieqHEro BpeMEeHY MEMIMHCKaA HayKa
He pACIIO/aTaka AAHHBIMM O BJIMSHAM 32HATHI
¢ KOMIBIOTEPOM HA AETCKMI opraHu3M. Xors
MCC/IEOBAaHMA B OTOM HaNpaBJCHUH HAYaThl
COBCEM HEHABHO, HO yXe TMOJydeHbl NepBhie
pesyapratnl (1, 2, 3). OcHoBHas 3ajgaua STHX
MCCAeHOBAHMIA — YCTAaHOBUTb BJIUSAHHE KOM-
NBIOTEPHOH JIeATENBHOCTH Ha PacTyliui opra-
HA3M M OIPEAETHTb ONTHUMAajbHbie YCIOBUS
A 9TOM [eATENpHOCTH, NPEAyNpeXpamme
HepeyToMieH!e WIKOALHUKOB. CrerieHs yToMe-
HUS [IKOJHHMKOB 3aBHCUT OT LEJOro psanga
KaK OOBeKTMBHBIX, TaK M CyObeKTHBHBIX (ak-
topoB (puc. 1).

TIpoBoguMble  HCCHIEAOBaHWs  TIOCBAILEHDI
FJIaBHBIM 00pa30M H3YUSHHUIO BIMSTHUA Ha QYHK-
UMOHATBLHOE COCTOSTHUE OpraHu3Ma IIKOJbHY-
KOB OOBEKTHBHBIX (PakTOpOB, KOTOpHIE, Kak
HpaBHJIO, MOAJAIOTCA KOJMYECTBEHHOW OLEHKE
M TUTUEHHMYECKOMY perjiaMeHTHPOBaHUIO.

TIpexae BCETO 3TO OTHOCUTCH K [UIMTENb-
HOCTM M DPEXUMY 3aHATHHA, MUKPOKIMMAaTHYE-
CKHM TIapaMeTpaM, OCBELIEHHOCTH, Pa3/IMiYHOTO

3ajauM CYIIECTBYeT, W HaXe C OIKOHOMHMei
TOIUIABA [JIs MOCJEAYIOIIEro B3JeTa.

Koneuno, npumerenne IKBM ¢ HECKOJbKH-
MH PETHCTPaMHK IAMATHU CYIIECTBEHHO YIpOLiaeT
BBIUMCJIEHNS, HO BOIPOCH ONTUM#3alMM IOX-
CUeTOB KAa)KAbiM * MOKET PpEUIuTh CaMoCTos-
TEJIbHO.

Korna Lesib AOCTMTHYTa W pakera 0maro-
[OJIyYHO TPWIYHWIACH, NOCTaBbTe IAPYryio 3a-
fauy: HamOObIIAS DKOHOMMS TOILIMBA, HaH-
MeHbIIIee YUCJIO IIaroB, HauMeHblliee Bpems I0-
cagku, AOCTIKeHMe HaubOJIbHIeH BBHICOTHL HA
OCTAaTKax TOIJIMBA U T. [.

Ipewmymectsa urpsi Ha IKBM oTHOCHTE -
Hbl, HO OHM €CTb: IOHHB, YTO C/IEJAHHBIA IIAr
HeBepeH ¥ BEIET K KaTacTpode, MOXKHO He
BO3BpAmaThCsi K Hadajgy, Kak 93TO 3acTaBu]
Gbl caenaTh KOMIBIOTEP, a IMepeurpatbe 1—
2 mara.

CuacTnuBoi nocaaku!

poja HU3JYYCHUSAM, OpraHu3ailyH pabouero
MecTa, KadecTBy M300pakeHMs AMCIUIEs W Ap.
OpHaKo Tipy IPOYUX PABHBIX YCJIOBUAX CTEICHD
YTOMJIEHMs] LIKOJIBHMKA BECbMa CHJIbHO 3aBUCAT
or cy6bekTHBHBIX (bakTOpOB, paboTocmoco-
HOCTM, MHTEpeca ¥ IIOArOTOBJIEHHOCTH K 3a-
HATHAM.

Cy6bexTuBHBle (DaKTOPbl BecbMa IEPEMeH-
YMBBI M TPYAHOM3MEpHMbL MHorue U3 HHX,
HaIlpuMep TaKue, KaK MO/IFOTOBJICHHOCTh, HHTE-
pec K 3aHATUSAM, 3MOLYMOHANBHOE COCTOSHME
yYeHWKa, NPSHMYUIECTBEHHO 3aBUCAT OT Teja-
roru4eckKoro BO3JAeUCTBUSA.

B uameM MCCIeAOBaHHUM IIPOBOAWJIOCH CHE-
HManpHOE aHKeTMpoBaHWe yuammxcs VII—
X knaccoB (481 uenoBek) HECKOJB' UX MOCKOB-
CKUX IIKOJ, HanpaBieHHOE Ha M3, YEHHE TaKuX
Ba)KHBIX CyOBEeKTHUBHBIX (PaKTopOB, KaK HATEpeC
MIKOJIbHMKOB K 3aHatusMm Ha DBM m ux camo-
4yBCTBHE HOCJIE DTHX 3aHATHA. CTapiIeKNacCHu-
KM 3aH¥MMajJuCh C KOMIThIOTEPAMM Ha ypoxax
uHPOpMATHKHA, a ydaluecs VII—VIII xnac-
coB — Ha ypoxax MaremaTuku. OpfHAa 4YacTb
mKonbEMkoB (VII—X kriaccet — 222 desiose-
xa) paGoraim ma DBM [BK-2, a gpyras
(IX—X kmaccel —. 259 uenosek) Ha IBM
BK-0010, y KOTOpHIX B KaueCTBe AMCIUIEA HC-
[10JIb30BAJIACh MOpTAaTUBHBIE TeJeBH30PbL
«Dnextporuka-404».

Pe3yibTaThl AHKETHPOBAHMS BBIABWIM, 4YTO
y GOBINMHCTBA HIKOJBHUKOB (63,5 9% crapuie-
KknaccHukoB u cepimie 70 9, ywammxcs VII—
VIII knaccoB) 3aHATUSA C KOMIBIOTEPOM MpO-
Xonuix B CPeHEM OfuH Da3 B Hemenwo. Ouu



JI. INTEPHBEPT
KaHi1. ¢us.-Mar. Hayk
Ky#OsIneBckuil aBHauaouHbLH HHCTHTYT

Ypoku ¢ niporpa
MHKPOKaJILKYJIATOPAMM

Tabauunble Be WAL

B cootsercrsnu ¢ npusenennnm pasee sapuan-
TOM [OYPOYHOrO IUIAHUDPOBAHHA TabJHYHbIe
BC/IMYMHBL AAIOTCA B KOHHE roga (ypokm 29—
30). V MmIKONBHEKOB 3TOT MaTepHas BhI3bIBAET
TPYAHOCTH, CBSI3AHHBIE C MOHATUSAMM <HHIAEKCH
U «3HadeHue». UTOOM MX NpeojoseTs, MOXKHO
nepes, TaGIMYHLIMH BeJMYMHAMY paccMoTpeTh
paGoTy ¢ JMTepHBIMM BeTMUHHAMM: Tam pob-
JleMa CHUMAeTCsl TeM, 4TO MHAEKC — YMCIo,
4 BJIEMEHT BEeJNYNHBL — JITEpPA.

B mobom Bapnanrte mis obpaGorxu Tabmmu-
HbBIX W JIMTEPHBIX BEJWYMH JIyyllie BHAYANE
MCIIONIB3OBATL LMKJ Pa3: airopuTMsl [0Jyda-

IOTCA KOpoUe U NOHATHee. Kpome TOro, HMEHHO
Tak Hpuaercs

nporpammuposats Ha I[IMK.
IrOPHTMA «CyMMa Tabauup:
I

eymi=cym—~+a [il; ii=i+1

KL ‘
31ech  ecTecTBEHHBIM 06pa3oM  BBOTMTCH
UMK/ € TapamMeTpoM, B KOTOPOM 34aroJIOBOK
UuK/a BOMpaeT B ce6st M HauaIbHYIO YCTaHOBKY

mapaMeTpa, M ero H3MeHeHHe,
Ha OKOHYAHHUE HHKIA.

BBeasi TabinuHBle BENMUMHBI, KeJATE/IBHO
PacCMOTPeTs Te 3ajaud, KOTOpble CBA3AHBI
C uX 00paoTKOM: OHM paccesHBI 110 paszenam

K TIPOBEDPKY

Ipodonxenue. Havyano cm.: Hupopmaruxa u obpa-
3oBanme. 1989. Ne 2, 3, 4.

pyeMbIMH

«Pemenme 3agau u3 Kypca MaTeMaTHKH» |
«..DH3MKM>: BBIYMC/IEHWE MHOTOWIEHA, IOUCK
B TaliMle 3afaHHOrO M MHHMMAIBHOTO 3e-
MEHTa, YIOPSANOYEHHE, METON HaMMEHBIIUX
KBajpaToB U T. I.

IIpopaGoras xoTa 6bl wacTh THX aJrOpUT-
MOB, MOXHO MNPHCTYHATh K WX peaan3auuu
Ha IIMK. 9ra Tema gocraTouso croxua m3-3a
Toro, yro Ha IIMK Her cpexncts, coorser-
CTBYIOIIMX HHIEKCHPOBAHHMIO (0BpameHuio K
S7IEMEHTY TabJMUBI) B «4UCTOM Bue». IToatomy
HOPUXOANTCH  HCNOJMB30BATh mpeobpasoBanue
QIrOpuTMa C BBEAEHHEM  JONMOJHUTEHbHBIX
CPe/iCTB B AJIrOPUTMHYECKUI SA3BIK (A-3BIK).
Kpome Toro, HeobxoaumMoe cpencteo ITMK —
KOCBeHHasA ajgpecauusi — camMo 1o cebe gocra-
TOUHO CHOXHO st BocTpuaTHa. [Toatomy sry
T€My, BHAMMO, HE CJEAYyeT CYHTATh 00s13a-
TEIBHOH U JOOMBATBCH €€ YCBOGHHH BCEMMU.

H3-3a manoit mamstu TIMK MPAKTHIECKH
HEBOSMOXHO peamu3oBath paboTy c mBymep-
HBIMU TaG/HIIAMY, TTOITOMY paccmotpum pabory
C OZHOMEPHBIMH.

Ans rtoro uyro6n Komampa, paGoTaomas
B UMKJe, NPH KaX[A0M HOBOM HCIIOJHEHHH
BHOMpasa (WM 3achutana) YMclio U3 (w1n B)
APYroro perucTpa, OHa [JO/KHA HIMEHSTHCS

-’:\/~\,.\_§/_\
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R
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JHess TIPOIPaMMBI  HEBO3-
HOMED DErvcTpa, C KOTOPHIM
%, HETp3A 3a4aBaTb B CaMoit
THA, YTO BTOpas uudpa KOpos
2% # «x—II» — 3T0 M ecTh HOMED
, & mazo 3a0aBaTh B TAaKUX MecCTax,
& BUCTYNRB LI M3MEHEHMI B ripouecce

fi%  OPOrpaMMBbl,— MMM  SBJASIIOTCS
MBie DErucTpBl M perucTpsl creka. Tak,
VEBTESE BOMKEH MTOABECTH K IOHATHIO KOCBEH-
soR agpecaumu (Ha [IMK xocsenHas agpeca-
UM OCYUIECTBIMIETCH TOJNBKO Yepe3 aapecye-
muie perucTpel). ITOHsATHE KOCBEHHOH ajpeca-
iH¥ MOXHO OOBACHHTL Ha NpHUMeEpE, He CB-
zannom ¢ IIMK (cm. puc. 1). Hanee Hago
HalIOMHHTB, YTO C KOCBEHHOHM agpecaumeidl Mbl
HMEJIU [eJI0 TPU 3aHeCeHWH NMpOrpaMmbl B Ma-
mars [IMK: komanpa monazaer Tyaa, Kyda
yKa3piBaeT CYETYMK ajgpeca, a 3aTeM CUeTunK
YBEJHMUMBAETCA (TOJBKO 3[ieCh OH YBEJIMUYNBAET-
cst He [0, a MOCJE 3achuiku). as mamocTpa-

MK paboThl KOMaHA KOCBEHHOHM ajpecamyuy
MOXXHO TIPOBECTH CJCAYIOIMA 3KCIEPHUMEHT
(xnacc npu 3ToM paboraer B «KOMaHIHOM
peXXuMe»): 3achIaeéM B PerucTpsl YMcja, pas-
Heie Homepy peructpa (0 — 8 PO, 1 — B P1, ...
..13—38 PD), ¥ - BHIIIOJHSEM KOMaHIBI
(cM. Taba. 1).

Tabauuga 1

Komaupna HUnguxarop KomMenrapuit

5. Bsi3os npousomnies u3 P35;
Kl—x4 TOJIBKO TaM €CTh UHCIO «5»
6. Terepp Ta  Xe' KoMaH[a

KIT—x4 BbIZBasa uuca0 u3 P6
7. Ta Xe XomaHAa Boi3Balia

KII—x4 yucio u3 P7

I1—x 4} 000000 07. | A B P4 - yxe gucao 7

(B HeobHMHOM BHAE)

AHaJIOTHYHO TPOBOAMM HEMOHCTPALMIO KOC-
BEHHOH 3alMCH, KOCBEHHON paboThl C perucr-
pamy, paGoTalOWMMH ¢ aBTOYMEHBIUEHHEM
u Ge3 asrom3ameHenwi. IloaHocThIO BO Beex
JeTajigx 3TOT dKcrepumeHT onucad B [1].

Wrax, sacHo, uro ecim xomauay «K IM—x M»
uma «K x—TI1 M» 3actaButh paGorars B HEKIE,
TO OHAa MOXeT 06pabaThiBaTh NOC]AEAOBATE/b-
HOCTb PErMCTPOB, XPAHSAIMX Pa3Hble DJIEMEHTHI
TabrLeL.

Ho 8 A-szbike mis obpaGorku Tabman uc-
rosb3yercs uHAeKcamusA, a Ha IIMK — kocBen-

Bk Oor a go b mar ¢ HU_

K1,

Hanee BBOAWTCS IepeMeHHasi C OIMCaTe/IeM
KOCB, KOTOpasi 3aMeHsieT MHIEKC, Bce olparue-

Haa agpecanusa. CiexoBaTesbHO, HEpei Tepe-
BOJOM asropuTma ¢ A-s3pika Ha s3bKk [IMK
ero HyXHO npeoGpa3oBaTb Tak, 4ToObl 3aMe-
HATDb MHIEKCAUUIO Ha KOCBEHHYIO aJpecaluio.
B yuebHuke IOHATHS KOCBEHHON ajpecauyu
B A-s3pike HeT. Ilepen yumreneM BO3HUKAIOT
JBa BapmaHTa: a) BBECTH B A-fI3bIK JOITOJIHK-
TenbHoe mnoHATHE (OCOOEHHOCTH KOHKPETHOM
BT Bcerma HakJagplBalOT OTIEYaTOK Ha Mpe-
nmojaBaHue), 6) He BBOAUTH [OMOJHHTEHHOE
MOHATHE U BHIXOAWTH U3 CJIOXUBILUEHCS CHTY-
anuyn OOBACHEHUSMH Ha MHTYUTHBHOM YDPOBHE,
KaKk 3TO CAEJAaHO B yueOHMKe, TAE HESBHO
HCIIONB3YIOTC S CPa3y [ABe He BBEeJEHHbIE B IBHOM
BHE KOHCTPYKIHH: KOCBEHHasi ajfpecals W
u@KI A0 (C MpOBEPKOH YyCHOBMS B KOHLE).
COMHEBAIOIMMCST MOJXHO TPEJIOXKHTh MOIPO-
6oBars 00a BapuMaHTa M JMYHO yOGEeQUTHCH, YTO
MpOLE BBECTH NOIOJHHUTENBHYIO KOHCTPYKLHUIO,
yeM OOBACHSTH, Kak o6xomuThest 6e3 Hee. Ilo-
DTOMY 3HECh PAaCCMOTPEH TOJBKO BapHaHt 6).

PaszHuia MeXay HMHAEKCOM H aApecoM 3a-
KJII0YAaeTCA B TOM, YTO ajpec — dTO abCoaT-
Hblll HOMED perucTpa, OTCUMTHIBAaeMbI OT Ha-
4yaja MaccHBa PErucTpoB, @ MHAEKC — OTHOCU-
Te/bHLIL HOMED, OTCUMTHIBAEMBI OT Hadasia TOH
IPYIIEl PETUCTPOB, KOTOPYIO 3aHUMAaeT JaHHas
Tab/mia, NPUYEM CUYET BEHETCH, BO3MOXHO,
He ¢ 1, a ¢ HMXHEH rpaHaubl IMana3oHa HH-
JeKca, YKa3aHHOTO B omucaumu Tabsmusi. Ha-
npumep, misa rabmmusl ..1ab A [kem]  agpec
snementa A [i] pasen m-+ (i—k-+1), roe m —
HOMED HEPBOTO U3 PErvcTPOB, OTBEACHHOTO I
XpaHeHnus Tabauupl. BsegeM B A-s3bIK aBe HO-
Bbi€ KOHCTPYKIHH:

ajpec nepemenHas

KOTOpasi He HYXJAaeTcs B MOSACHEHHUSX, A KOC-
BEHHYIO aApeCalyio, COOTBETCTBEHHO MPOCTYIO,
C aBTOYBEIMYEHMEM M C ABTOYMEHBIICHHEM,
3AMMCHIBAEMYIO:
k1 [Tkl [Tk
¥ 03HAYANIIYI0 06paboTKy MepeMeHHOM, aapec
KoTopoii 3amucaH B k. [JnsA nepeMeHHbIX, WC-
NOJNB3yeMbIX B KOCBEHHOH aJpecaliy, Jydlie
BBECTH M CHELUHUAJbHBIE TUNBI KOCB, KOCB— M
KOCB-}, Tak Kak 3T THIbI CJleAyeT yIMTHIBATD
OpM pacHpele/eHns PErMCTPOs.

IIpu 06paboTke TaGIMYHBIX BEIMUNH OOBIUHO
ucnpap3yloT muka gias. Ong TIMK ero npu-

geTcs npeobpazoBaTh K LMKIY pa3, 4ro pe-
JaeTcss 1o cTporo ¢opMasabHBIM IIpaBHJIaM:
k:=a;

- KA (b — a) /c+1 pas
{ k:=k-+c
K1Y

HUA K DJJIEMEHTaM Ta6)IPIHbI 3aMCHHIOTCA Ha
KOCBEHHYIO ajpecaluio, a HadajJbHOE HpHUCBaA-




MBaHME MHICKCY 3aMEHAETCS Ha IPUCBaMBaHHE
KOCBeHHOU NEePEeMEHHOM afipeca COOTBETCTBYIO-
WEero 3JeMeHTa MacCHBa.

TpeoGpasyem, uanpumep, airoputm «cymma
TabIVIIBI»

Ilpumennm 5TH MpaBHia K PAacCMOTPEHHOMY
anroputmy (cm. Tabna. 2).
3aMeTdM, UTO NpM OZHOBPEeMEHHON obpa-
GoTke aBYX M GoJiee TabauI B A-s3bIKe MOXKHO
060iTHCD OTHUM uHaekcoMm, a Ha [IMK uyxuo
\

amr  cymma tabmmpr (Bemr 1ab A [1:6], Bem  cym)
apr  A; pes  cym
Hay uea
cymi=10; cym:=0; i:)=1
aast_ i or 1 go 6 Hy npeobpa- VKT 6 pa3
cyMi=cym—+A [i] 30BaHUe cymi=cym+A [i]; ir=i41
KL, ) UMKTa Ko,
KOH
Tenepp nepexoguMm K KOCBEHHOH ajgpecauuu:
Hay uex | Ha4 KOCB k
cymi==0; i;=1 cymi==0; k:=agpec A [1]
uMKa 6 pas — HHKJI 6 pa3
cymi=cyMm—+A [i]; it=i+1 } { cymi=cym+ [kl; k=k--1
Kiy L

Kak supgum, npeobpasosaHue BbINVIAIAT o~

{§ CTaToOuHO HpocTo. TMparuna nporpammupoBaHus

WINOPUTMOB € 3THMK KOHCTPYKUMAMM TAKOBBI:

1. PacopesesieHne naMsiTH HAUMHAETCS C BbI-
Ae/IeHUs PETUCTPOB IS MEPEMEHHBIX C OMMCa-
TEJIAMH KOCB, KOCB— U KOCB-}, TaK KaK aJist
HUX MOJXOJAT HE BCE PETUCTPHIL

2. Koncrpykuusi afipec NPOrpaMMHEpPYETCS
KOMaHJamMu Habopa COOTBETCTBYIOIErO YMCHaa.

3. Koucrpyxiuu [k}, [Tk] u [Tk} mporpam-
mupyorcs komaHmamu «K  [I—x.» wm
«K x-—IT..» ¢ HOMepoMm oOTBegeHHOTO nepe-
MeHHO# k perucrpa.

UMETh CBOIO KOCBEHHYIO HEPEMEHHYIO IS KaX-
JO# TaOaMLBL.

Ecm tpeGyercs o6paGoraTh Bce 3neMeHTHI
TabIMLBI B MOPSIKE MX PaCONOKEHH, TO YH06-
HO IIPMMEHSTH KOCBEHHYIO afpecalyio ¢ aBTO-
yBeIHMYEeHUEM WM aBTOyMeHbIueHHeM. I1pouecc
npeoGpasoBaHUs aAropUTMa TakoB (IOfYepK-
€HTBHI) :

Tabaumya 2

Anpec Komanga A-53BiK Kommenrapuit
aJr cymma
cuetTuuk — PO Pacnpenenenue namsaTn HaumnaeTcs ¢ oTBeneHUS PErucTpoOB CcyeT-
k — P7 KOCB k YHKY OMKJIa M KOCBEHHOH TepEeMEHHOM, [ajiee OTBOKMM MECTO
Afi:6] — P8--PD (Bem...A... TPOYMM TTePEMEHHBIM :
cym — P1 cym)
00 4] cym:=0
01 x—I1 1
02 8 oE= Appecom A[1] sBasercs 8; Habupaem «8» B PX u 3acbLiaem
03 x—I17 anpec A1} agpec B k
04 6 LMK Konunuecrso NOBTOPEHMH LMK 3aChUIAEM B CYETYMK (OOBIUHEIH
05 x—IF0 6 pas Cnoco6 peanmMsannu LMKIA pas)
06 I—x1 CyMi== y
07 K O—x 7 | cym—+ [k} Pabora ¢ KOCBEeHHOM [IePEMEHHOH peaNn3yercs KOMaHI0H KOCBeH~
08 4 HOW ajpecany (B JaHHOM CJIyYae YTeHWs)
09 x—I1 1
10 If—x 7 ki—=
11 i k41 YBenndusaem ajpec, COIEPXalMHCs B &
12 -
13 x—I 7
14 F LO KL 3aBepmaeM LMK CTAHAAPTHBIM U MK/ pa3 oGpazom
15 06
16 C/n KoH




TaGavuna 3

A B A-A3BK Kommenrapui
Komanger 00..:01 Ge3  usMeHeHui
£ 7 T 7 k= Qsementa A [0] B Tabimie Her, Ho:. ecqm Obl: OH
63 x — 114 aapec A [0} 61, TOo 3anuMan Gur P7
44 6 HAKJ 3ar0JIOBOK ' MKJIA [IPOTPAMMUPYETCST TaK JKe
45 x—IT0 6 pa3 -
46 m—x1 cymi=
7 KII—x4 cyM+[+k] A 3pech KOCBEHHAsl afipecarysi IOMMMO UTEHHs HyX-
08 - HOTO 4MCJa €ule ¥ YBeAHYMBaeT 3HaueHue k
09 x M1
10 FLO Kif Hanee Bce 6e3 M3MeHEHMA
KOCB  k [Tocne BBegeHMA KaXAOW KOHCTPYKLIMM B OT-
cym:=0; k:=agmpec A [0] JIEIBHOCTH MOJKHO HeperiTH K 3ajayamM, Ine
i 6 paz Tpe6yeTcs NPUMEHUTD JiBe WiKn 6ojiee KOHCTPYK-
IMKJI O pas IOWW. [ABa UWKJa, [MKJI M BETBJACHHE M T. 1.
ki=k+-1; cym:=cym+ [k] KOoHCTpyKIu# COUeTAXTC S TONBKO IBYMSI CIIOCO-
K1 6amu: credosanuem u eaoskenuem. Ciepoanue
KOCB— k KOHCTPYKLMY NPH MPOrpaMMUPOBaHKuU NpoGeM
cym:==0; k:==aapec A{0] He BBI3bIBAET, a IpuU NPOrpaMMHPOBAHUH BJIO-
JKEHHUI yuyalluecs AOMYCKAlT MHOTO OmuOoK.
uMKa 6 pas
- i Yuurenp posxeH cGOpPMYyIUPOBaTh NPaBUJIO
cym=cym-+ [ "k] MpOrpaMMUPOBAHHUA COYETAHHH PAa3HBIX KOH-
K1

Tenepp pas k moxHO B3sTb P4, M, octaBus
ocTafbHOE pacnpejeienue naMaTy 6e3 u3MeHe-
HEH, DOJayYuM nporpammy (cMm. tabn. 3).

31echr UMEETCH MUPOKOE TOJie A ONTHMH-
3alMy TPOTPaMMBI: XpaHEHHWE CYMMBI HEMo-
cpencreerno B PX, pasmenienne Tabiunp 8 06-
pardom mopsizke (A [6].— B P8, A [5] —
B P9) u ee oOpaboTka ¢ mIpuUMeHEHHEM afpe-
cauuu ¢ aBroymeHbiueHweM u T. A. Bce arto
omucaHo B [1] Ha c¢. 75—79, u 3T; BapuaHTh!
MOJXHO PacCMOTpPeTh B KPYXKKax WM Kjaaccax
¢ MaTeMaTHUeCKMM YKJIOHOM, /IJi YPOKa B 00bIu-
HOM KJIacCe€ MOJKHO pPEKOMEHAOBaTh TOJBKO
ApocTeiiumii BapuaHT (MOXXHO U He 0BCYKAATh
KOCBEHHYIO aJpecalyio C aBTOM3MEHEHHueM,
YyIOMSIHYB TOJIBKO O €e CYIHeCTBOBaHHM U HE
pPEKOMEHAYs MCITOJb30BaTh Wisi Hee PO ...P6).

ITo oroit Teme mns npopabotkm na [IMK
MOJXKHO B3fTh MHOXECTBO UMEIOUIMXCHA B yueh-
HHKe 3ajiau 1o obpaboTke Tadnmm.

B Hammx npuMepax ObLIM pacCMOTPEHBI HPO-
rpaMMmBbl, COZiepXXalliue TOJBKO 10 OJHOW KOH-
CTPYKIMM HY)XHOTO HaM BHZA: OJHO BETBJIEHUE
Wiy OouH UK. AMeHHO Ha TakuX Nporpammax
M CchaeayeT IMOSACHATh paboTy KOHCTPYKUHMH.

CTPYKOMI ¥ CASOUTH 33 erc BBIIIOJTHEHUEM, TeM
6onee uto opmyaupyercs oxo npocro: «Kax-
Hasi KOHCTPYKLMS TMPOrPAMMMpPYETCsl 0 CBOMM
npaBuiaM, HE3aBHCUMO OT TOTO, YTO CAEdyeT
3a Heﬁ I 3a 4YeM cnenye’r OHa, a TakKxe,
YTO BJOXEHO B HEC WU BO UTO BJIOXKEHA OHa».

TpocreauM peasu3anyio 3TOTO NpaBuia Ha
OpUMepe aJrOpuTMa MNOACYETa YMCAA OTPHIA-
TEABHBIX J3JIEMEHTOB TaGJIP[IlbI, rge ajaroputm
COAEPXUT UK/, B KOTOPHIH BJIOXEHO BETBIEHAE
(6e3 BeTBu HMHauye) (cm. Tabs. 4).

3xech BO3ZMOJKHBEI TIOMBITKY YYEHUKOB «ONTH-
MU3HPOBATh» NPOTPaMMy, PacCyKAasi Tak: eciu
3JIeMEHT HEeOTPHLATEeNIeH, TO IOJCUYUTLIBATD €ro
He Ha/io, a 3HAYMT, HaJO MPOCTO MepeilTH K 06-
paboTKe CJAEOyIOWIEr0 JJEMEHTa, T. €. C anpe-
ca 08 mepeiitTu Ha agpec 00. B nrore B syelike
08 mnosmasierca axapec 06 — u B Tnporpammy
BHECeHa omuOKa: Tak Kak He BBINOJHEHA
xomanza «F LO», To OyzeT HenpaBUJIbHbIM YHC/I0
[IOBTOPEHUH LUKAa (BIUIOTh A0 3aLlMK/INBAHKA).
Yrobpl ommboK He ObLIO, HYXHO [PUYYATh
YYEHHKOB K CTporo ¢opMajpHOMy TepeBOAy
anroput™oB Ha a3bIK [IMK: agpec 3anonnsercs
npu o6paboTke BCEe (M He paHee) oOdepeaHBIM
3HaYeHMEM CUYeTYMKa ajpeca.

Bo3MoXXHOCTH ONTHMHU3alMM DOpOrpaMm 3a
cueT KOMaHJ [EePEXOJOB W HCHOJIb30BaHUA
APYTHX ocobennocteit MK aeiicTBUTENLHO
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Tabnuna 4

Anpec KoManna - 53BIK
: aJr yrcsxo otpu. B
cuerunk — PO
A[1:8]—P5—~PC T1ab A[1:8)
xkoa — P1 neJ Kom)
l\f — P4 Ha4 Koce—+k
00 0 Kor==0
01 x~=I11
02 4 k=
03 x—II 4 anpec Al0]
04 8 K dreMeHTH [IPOTPaMMBbl, HeoOXoApuMBle U1 LMKJIA
05 x—IT 0 8 pas THIA pas ‘
)

06 K IT—x 4 |ecan [Tk] ‘
07 F x<70 <0 DIEMEHTBI IIPOTPaMMBL, HEOOXOMMBIE /1A HporpaM-
08 13 0 MMpPOBAHMS BETRJICHUA
09 I—x 1 KOJ: ==

10 1 xon+1

11 +

12 x—I1 1

13 BCE

FLO Ko N
14 [63)
15 c/n KOH

HepPe/IKO NOSB/IAIOTCS, HO OHHM He JOJUKHBI GBITh
TeMO¥l YPOKOB, a JIMIIb IIPeMETOM DPaccMoTpe-
HUsSL HA KPyXKKax.

Palora co CTEKOM

DToT Marepuan (ecnm yuUMTeNb PEeuIMT II0-
3HAKOMMTb ¢ HMM y4almXcs) AOJKEH OBITE
faH Ha 12—14-M ypoKe, OJIHaKO pacCMOTpEeHHE
6BIO A0 CHX IOp OTIOXKEHO, TaK Kak OH #B-
JISIeTCA AOTMOHATEIbHBIM: MpUeMBl paboTsl €O

crekoM — 3T0  ocobennocts I[IMK  panHoro
ceMeiCTBa, OHM BBHIUAYT H3 ynorpebneHus
smecte ¢ yxozoM IIMK ¢ «apeHb» HIKOJIBHOM
uHdOPMATHKH, B TO BPEMSA KaK BCe OCTabHOE
(32 MCKJIIOYEHHMEM Da3Be YTO KOCBEHHOHW ajpe-
cauuu) NpUIOXKHMO Oe3 M3MeHeHM#t K Iepe-
BOAY aJrOPMTMOB, Hampumep, Ha Beiicuk.

BMecTe c TeM 3TOT MaTepUa/l MaTeMaTAYeCKu
KpacuB, JIerko JOCTYNeH W XOpOIIO BOCIIPH-
HUMAeTcs YYalMMHUCS KaK YAOOHOe CpeicTBo
BHIIIOJTHEHMA LENOYEUHBIX BBIYHCICHUA.

Hcrnonp30BaHye CTeKa CBA3aHO C MaTeMary-
4ecKoil KOHCTPYKIME#H, Ha3BIBAEMOH nOAbCKAS
unsepcuaa 3anuce (IIOJIN3), n300peTeHHOM
B 1921 r. moabckuM mareMaTukoM . Jlykace-
pruyeM. OOBIUHO B yyeGHUKAX M CIIPaBOYHMKAaxX
mo NMK wmano rosopurca o IIOJIHA3e, Ges
0ObsICHEHMs, YTO ITO TaKoe; B pe3yabTare
Ha ypOKax MOABIAIOTCH «3ajauM». B KakoM
HOpSAAKE BHIYMCIATH CJIOXKHOE BHIPAXEHHE,
4ro6B! OBLIO MeHbIIE BCTIOMOTAaTeNBHBIX AedCT-
Buii (3anOMMHAHMI/BbI30BOB UMCeJ, 0OMeHOB
MEXJIy peructpaMd ¥ T.4). JTH 3ajiaum He
MMEIOT MpaBa Ha CYIeCTBOBaHME, ubo TMMOJIU3
KaKk pa3 M HO3BOJsAET, He 3aJyMbIBasCh, MOJy-
4aTh ONTHMAJILHYIO IOC/IE0BATEILHOCTD
KOMaH[,

HUpea TI0JIU3a 3axmodaeTcss B TOM, 4TO
3HAK oOfepally 3aMUCHIBACTCH ~I0CHe CBOUX




Onepandos, HPENEM CaM OnepaH MOXeT ObITh

BpIpakenweM, anscasnmM B [TOJIU3e:

OsU3
a—b @b
sin {x} X 5in
a - (b—cj abo¢c—x
a-b—c¢ a b Xe—

Kaxk noxa3wmsaloT 1Ba NOC/IeJHMX [pHUMEpa,
B [I0JIH3e mer ckoGOK W HET CTapIIMHCTBA
onepaumit: OHM He HY)XHBI — ONEPalMH BHIOJI-
HSIOTCH B HOPRJAKE MX 3aluCH, 4YTO H €CTh
ocHOBHOE npeuMmyliecTso I10OJIU3a.

Ons Beiuncienus 3armcannoro B ITOJIMU3e
BBIPaREHMA HYXKEH CTEK, KOTOPBIN MOXXHO Npej-
CTaBsATE (3TY aHAJIOTHIO Y4YMTENb JOMAXKEH
AaTh 0o6f3aTeJbHO) KAaK MaraswH CTPEIKOBOTO
aBromara: KopoGouKka C MPYXHHOM, B KOTOPYIO
TO/BKO C OJHOM CTOPOHBI MOJKHO BTOJKHYTDH
natpoH (B HalmleM cjydae natpoH Oyger He
C mysie#i, a ¢ 4HcJIOM). BbIHYTE €ro MOXHO
TOXe TOJbKO C OAHOH cropousi. [IpaBMna BbI-
uncnesns Boipaxenus Ha [TOJIN3e:

1. BeipaXeHMe NPOCMAaTpUBAETCS OOWH pas
cJieBa HAIpaBo.

2. Yucna (3HayeHUS NEPEMEHHBIX MJIM KOH-
CTaHTBl) TOMEHIAIOTCH B CTEK.

3. Ecam BcTpeTHsiach onepanMs, TO U3 CTEKa
BHIOMpPAETCA CTONBKO UMCEJ, CKOJMBKO HYXKHO
anst onepaumu (OAHO WM 1Ba), HaJA HUMMK
BHITIOJTHAETCA ONEPalysi, Pe3yabTaT OMeniaeT-
cs Hasall B CTeK.

4. B xoHIe B CTeKe OCTAETCH TOJBKO OKOH-
YaTeJbHBIA pe3yJIbTaT.

Ho n7s1 BuIMmC/eHUs BbipakeHus, 3alMcaH-
HOro B OOBIYHOM (bOpMeE, HET HEeOoGXOoUMOCTH
B OpeABADUTENBHOM  NpeobpasoBaHMu B
TTOJIM3. Paccyxpast oNpefiesieHHBIM 00paszoM,

MOXHO IIOJIyYMTh ONTHMAJIBHYIO [POrPaMMmy !

BBIYHCJICHUSA BBIDAXXCHHUS 3a OAMH €ro mpo-
CMOTP.

1. BripaXeHHe 3alUCBIBAETCS B OAHY CTPOKY
(6e3 mHOrOTAaXHBIX (DOPMYJ) H pocMaTpu-
BaeTCcs OJUH pa3 cjesBa Halpaso.

2. KOHCTaHTH M 3HAYEHUs TEePEMEHHBbIX 3a-
HOCSATCSH B CTEK.

3. Onepauus BHIIOJHAETCA HEMEJIEHHO MOC-
JIe TOrO, KaKk B CTEeKe OKa3aJucCh BCE ee ole-
paHzm.

PaccmoTpuM peasnusalnMid 3THX OpaBusi Ha
npUMepe BhIpakeHHst

. b
sin (3-a— 7)

c—d
Tabauna 5
. Crex
- 4784 .
sin - | I1oka HeBBITTOJHUMO: OTIOKUM
KoHcTanTy 3aHOCHM B CTEK 3 3
X IToxa HEBLITOIHHMO: OTHOXUM
a 3HaueHUe TIEPEMEHHON ~— B CTEK M MOXHO BE- {IT— X A a - 3.
TOJHATEL YMHOXKEHUE x 3.a
-— | TIoka HeBBITOJHUMO: OTJIOKMM
b 3HaveHne TIepeMeHHON ~ B -CTEK HI—~x-B b 3.a
7/ TIoka HeBBITOTHUMO:  OT/IOKUM - S
2 3HayeHue KOHCTAHTHL ~— B CTeK 2 2 b 3-a
¥ MOIKHO - BBITOJTHUTD &/ AeJuM e 6/2 3.a
A Teneps MOXHO BBIYMTATE, ¥ MOXHO «CHHY~ — 3:a—
COBaTHY ~b/2)
: F sin | sin (..) .
¢ 3HaueHne HEPEMEHHON —— B CTEK n—xC ¢ sin ()
— | Onepanys 0Ka OTKIAABIBAETCH : B :
d 3HayeHUe TepeMeHHON ~— B CTeK II—xD d c sin (..}
W ocTaercs BeONHNTE OTAOXKEHHBIE OMepaLiuy - c==d sin (..)
: = pea-t

91



92

Cuntaem, uto @ Haxoaurcsa B PA, b — B PB,
¢ — B PC, d — PD. O6parure BHUMaHWE, YTO
3a tem, 20e uTo Haxodurcs 8 crexe, CieduTs
He Hado: 6Ce ABTOMATUMECKU OKA3bleaercst Ha
ceoux mecrax. [10aTOMy 3aKpOHTE [IOKA JIMCTOM
Gymaru yactb Tabi. 5, Ha KOTOPOH M306paxeH
cTek (Ha ypOKe 5TO TOXE CHeAyeT C/enaTh).
3apuch BhIpaKE€HUS B OJHY CTPOKY UMMeeT BHI!
sin (3-a—b/2)/(c—d) (3HameHaTe/b NPHILI-
JIOCH B35Th B CKOOkM). UnTaeM ero ciepa Ha-
npaBo, CKOGKM uMTaTh He OymeM (OHH TOJBKO
VUMTBHIBAIOTCS JUIsi ONPEAE/ICHHA MOPA/Ka JeH-
CTBUH).

Temepb MOXXHO OTKDHITH TIPaBYI0 4acCTb Tal-
JIMIBL ¥ TOCMOTPETh, KaK «KayaroTcH» OlepaH/ibl
B cTeke (B npumepe Uid Aydlied WITIOCTPALHAK
B3ATHl HEIEPECTAHOBOYHbIE OflepaLiu: JeJIcHne,
BBIUMTAHUE) .

TIOJIU3 a5t Hanlero BbIPaXeHUA MMEET BULL
3axX b2/ —sincd— /

E. IMHEUKU

EcJiM CpaBHHTb €ro ¢ TOJYYeHHOH IpOorpaMmon,
TO CTAHOBMTCS SICHO, TIOYeMy TOBOpPAT, 4YTO
MK pa6otaer Ha mpee ITOJIM3a.

Ecsin IpUXoayMTcs HaOupaTh /B KOHCTaHTHI
NOApPSAM, TO UX HAJO pasfienaTb KoMaHxoi «Bt»,
a koMauabl «FO» M «<—>» IPH KJIaCCHYECKOH
paboTe co cTeKOM BOOOuIe He HCHOIb3YIOTCH.
Peructp T mnorpeGyercss B Oosiee CIOKHBIX
BbIPaKEHUAX, a CHTYalHIO, TAe CTeKa HE XBa-
TaeT, W NPHAYMATb-TO HempocTo. Texuuue-
CKYe TIOEpOGHOCTH MOXHO MocMoTpeTs B [1]
Ha ¢, 11—18 wim [2].

Hpodonxenue cnedyer.

Jdurepatypa

1. Iltepn6epe JI. . IlporpamMupoBaHue Ha
Mukpokaiskyaarope. M.: Ipocsewenue, 1988.

2. HIrepubepe JI. @. 3aueM MUKPOKAJBKYJIATOPY
crex // Ksaur, 1986. No 4.

TOpONCKON KOMITBIOTEPHBIH LEHTP:
onbiT, NPoGJieMbl, NEPCHEKTHBbI

O Creppio SACKOM  KOMIRITERU0OM
pentpe (O s yopomutanocs 3 1] Hems
HACTONINE - Goswe BORpobHO paccra-
3a1e O DELL onucars eHMe
mpepsomensore 5 [1] nogxons & ofyuenuo,
GROCHDBATE OIITUMAIRHOCTE Oprammssanmun oly-
gewun 5 UKL

Ham K1l o6beamdsier noj OZHOH Kpblulen
CTIeNUAIM3NPOBaHHbIi TPOrpaMMHUCTCKUA yued-
HO-IPOM3BOJICTBEHHbIM KOMOHMHAT, Ipenojasa-
HUE MKOJRHON MHPOPMaTHKM (A yyauuxcs
HIKOJI, HEe OCHAIIEHHBIX BBIYUCINTEIbHONA TEXHU-
KOIt), IIKOJIY IOHBIX HPOTPAaMMHCTOB M METOIHU-
4eCKHi LEHTP IS yunTenei nHpopMaTuku. Mpl
cTapaeMcs He 3a0blBaTh ¥ O CEILCKUX HIKOJIbHA-
kax. C 1987 r. opraHu3syoTCca HeebHbIE NpPaK-
THYECKUE 3aHSATHS N0 WHGPOPMATHKE Ui cTap-
EKJACCHAKOB W3 PasHBIX paitoHOB 007acTH.
TeopeTryeckue BOMPOCH OHM M3YUYAKOT JOMa I10
TOMY Xe€ yueGHMKY, YTO ¥ FOPOJCKHE IIKOTbHUKH
(cm. [11). TIporpaMMa TIOIHOTO IIPAKTHYECKOrO
Kypca — 48 u, Takum «BaxTOBEIM» CIOCOGOM B
1987/88 yueGHOM rogy OKOJO THICAYH CEJBCKUX
yuammxcsi cmorym nopaborats Ha DBM.

B TKIl ycranosreso 48 DBM «PobGo-
rpou 1715» (omepanmonnas cucrema SCP —
poGOTPOHOBCKAs BepCHMs XOpOLIO HIBECTHOH
CP/M) — 5TO ueThbipe KOMIBIOTEPHBIX KJac-
ca. Kpome roro, ects aBa TeOpeTHYECKUX

Kiacca. Yuaumecss rpynmsl UHGOpPMATHKH U
1OHBIE MIPOTPAMMMCTHI 3aHMMAIOTCH 2 U B Hejle-
o, a ysaumecst YIIK npuxopaTr K Ham pa3 B
HeJeNl0 Ha HeJblii yueOHbld geHp — 6 4, U3
KOTOPBIX TepBble ABa 3aHMMAIOTCs Teopmed, a
ocTasbHOE BpeMs (C HEOOXOAUMBIMY IlepephiBa-
mu) paboraior ¢ IBM. Kasxnaptit rog 8 K1 nou-
Ta 400 mkonbHuKoB obyyatorca B YIIK, Gonee
1700 — B rpynmax WHGOPMATHKU M OKOJIO
70 mocemawT 3aHATAS IIKOJIbHI IOHBIX Iporpam-
MHCTOB.

Hama upeosorust kypca ONBT m3znoxeHa B
[1], dyuxigmu MeTOOUYECKOro LEHTPa OUEBUA-
HBI, TO3TOMY peub MOHIEeT B OCHOBHOM O HpO-
dunbaOM 00yuenuu B rpymmax YIIK u o mkone
1oHbIX porpamMmucToB (IIIOTT), xoTs BCe dop-
Mmbl 06yuenns B I'KIL] B3aumocBsizaHsL

 HIIOIT Bo3zuukaa npu CBepATOBCKOM TIEIHUH-
cruryte B 1982 r., a B 1986 r. «iepeexana» B
'Kl Oneit paborst 8 HIKOIT Bo MHOrOM moMor
HaM [IOYTH Ha CAMOM CTapTe IKOJbHOW KOMITBIO-
TepU3alyi TPEJIOKUTDL BIIOJIHE C(POPMUPOBAB-
mmitcss momxon, K oOyueHmio uHdOpMaTHKE.
B oGyuyeHnH IOHBIX IIPOrPaAMMECTOB C CaMoOro
Hayaja CTaJu BBUAEJATHCA [Ba HalpaBIeHUA.
C omHOM CTOPOHBI, HYXHO OBbLIO OPraHU30BaTH
yBJIEKaTe/bHbIH KOMIbIOTEPHBIA JHKOe3 s
Macchl Jobo3HaTensubix getei (s LIIOII npu-
mumatorcs yuenmku [V—VIII xmaccos), a ¢
Jpyroi — TMPUAYMaTh 3aHATHE JIsI TeX IOHBIX



JI. IHNTEPHBEPI
Kyi6bimescKuit aBHaLMOHHBI UHCTUTYT

Ypoku
C MpOrpaMMHpPYEMBIMU

HopnporpamMmMpl

ITocne u3yuenusi Tembl «BcnioMoraTesbHbIe a1~
FOPMTMBI» MOJXKHO MIepelTH K peann3auuy ux Ha
IIMK. Ha nepBoM ypoke PEKOMEHAYyeTCsA 1aTh
xomaugsl «[1l» m «B/O» Ge3 ynoMHHaHMA
cTeKa BO3BpAaTOB: TIPOCTO OTMETHTb, 4YTO
xomasza «I1IT» 3amoMuHaeT aapec BO3BpaTra B
HEKOTOPOM PErHCTpe, COAEPXMMOe KOTOpOro
YBUZETb HEBO3MOXHO, a «B /O» BBHIIOJHAET ne-
pexof o 3aNOMHEHHOMY ajpecy. O6bsicHenue
paGoTsr aTMX XOMaHJ, 3aiiMeT He Gonee 10 muH.
Camu 1o cebe xomaumpl «IIIl» u <«B/O»
O3BOJIAKOT OPraHMU30BBIBATE TOJIBKO MOATPO-
rpamMmsl  Ge3 mapamerpos. Takwe mnoampo-
rpaMmbl 00 Bcersa BBIJAIOT OOMH U TOT XKe
pesysbrar, Jubo ROKHBL paboraTh ¢ mnepe-
MEHHbIMM (BCErAa C OJHMMH ¥ TeMH Xe), MpH-
HA/UIC)KAIMAMH OCHOBHOM  (TOJIOBHOHM)  MpoO-
rpamme. ‘

B 3TOM MeCTe€ Y4YHTeJb BCTPETUTCH C OFHOM
METOAMYECKOH TOHKOCTbIO. B yueGHnke Her HM
SIBHOTO 3allpeTa, HU HABHOIO paspelieHust Ha
HCIIONb30BAHME BO BCIIOMOTaTEJbHbBIX aJIOpUT-
Max 3HAYCHHM NEpeMEHHBIX M3 OCHOBHOrO aj-
ropurMa, XOTS HEeSBHO TpeAnoJaraercs, 4ro
CBA3b MIET TOJIBKO MO IlapaMeTpaM, a Bce me-
peMeHHble, OMMCAHHBE HOCJae HaY, — J0KATb-
nule (cOOCTBeHHbIE) mnepeMeHHBIE BCIIOMOra-
TeJILHOTO aJTOpUTMa: NpU UCNIONHEHHH BCIIOMO-
FATENBHONO aITOPMTMa MBI pECyeM Tabmuiy co
CBOMMH CTOJIOAMH I KaXXAOH Tako#i me-
peMEHHOMH.

B s3bIKaxX [IPOrpaMMHPOBaHMs 3Ta mpoGrema
peliena mo-pasHomy. B DopTpaHe, HampuMep,
HOCTYIIa W3 TMOANPOTPaMMEl K MEPeMEHHO# U3
roI0BHOM IporpaMmbl HeT, B [lackane — eCTh, B

“

Oxonuanue. Havano cm.: MagopmaTuka u obpaso-
sanue. 1989. Ne 2, 3, 4, 5.

MUKPOKaAJAbKYJAATODAMN

Beiicuke — TOJBKO TaK M mMaeT pabora u T. .
Vunteno MOXHO HOPEKOMEHOBATbH TaKOW Ba-
pHaHT: eCcJM NepPeMeHHas He OfucaHa HU
cpejy mapaMeTpoB, HY [OC/e HAY, TO Mpeino-
JIAraeTcs, YTO BCIIOMOTraTe bHBIM a/roputM be-
peT MmepeMeHHYIO, ONMCAHHYIO B OCHOBHOM AaJI-
TOpUTME.

B xauecTBe IpuMepa MOANporpamMmsl Ge3 na-
PaMeTpoB MOXHO B3ATb HOAMpoOrpamMmy HaGopa
¢uznyeckoil WM XMMHYECKOM KOHCTaHTHI, H3-
BECTHOM IIKO/JIbHUKAM, HalipuMep uucsa ABoraj-
po (6.02252-10%). Ilns ee wabopa HyXHO
10 xomang: «6.0 2 2 5 2 BII 2 3». IIpeanono-
JXHM, YTO OHA HyXHA B pacuere 6osee OIHOrO
pasa, a /i ee XPAaHEHHsI PETHCTPa HE HALUIOCh
(BCe 3aHATH Apyrumu ganubiMu). Torpa Beige-
JIeHHE B3TOM HOC/eAOBaTEIbHOCTH KOMAH, B IO/~
OpOrpaMMy COKpPaTHMT IPOTPaMMy, HO3BOJIMB He
BHIIMCHIBATL BCIO HOCJIEH0BATEJBHOCTD MHOroO-
KpaTHO.

Ilns wumoctpauuu pabotel Komang «IIII» u
«B/O» MOXHO BBECTH PAacCMOTPEHHYIO BhIIe
nporpammy B namste IIMK c agpeca 20, a ¢
agpeca 00 mpocTedniyio FOJIOBHYIO MPOrpaMmy;
«I1IT 20 2—TIII1 20» 1 npoiTH €€ B MOMIAroBOM
pexume (xacc paboTaeT IpH ITOM B «KOMaH/-
HOM peXHUMe») C 3aIVIAABIBAHMEM B CYETYHMK
ampeca {0 ¥ nocie BeionHenus komang, «I1I1»
un «B/O» (rabn. 1).

U Tak ganee. Ilocne BTOporo obpaimeHmsi K
moarporpamMme y6emuMmcs, uro GyAeT BHIOJHEH
BO3BPAT «II0A» BTOpYyIo Komanay <«[III».

Onna "3 3a4ay HaNMCaHUA BCIIOMOTATE/b-
HBIX AJTOPUTMOB — D9JTO «O0y4eHme» HCION-
HUTEAS HOBBIM IOC/IEOBATENBHOCTAM JEHCT-
BUl, KOTOpBlEe CTAHOBATCH AJiSi HEr0o HOBBIMU
xoMmaHgamu (cMm. [1]). DTOT MOMEHT Ciaeayer
aKIEHTHPOBATh M IPOM/UIOCTPHPOBATH Ha MPH-
Mepe: mocie Toro Kak B mamAtH IIMK oxaza-
Jlach YIOMSHYTasi Bblllle NOANPOrpaMMa, MBI

»«:
L4y
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Ta6auna 1

Knasmun Hupuxarop KomMmenTapnit

FOopr 00| Croum - 1iepes: Bbl-
HOAHEHNEM KOMaH-
ot <«

FABT 0.

I 0. Beinonsaum
koMmaHay «III».

FTIPI: 12000000 201 ¥YOeaumuch,. © - YTO
BHIITOJIHEH TIEPEX O
Ha ajgpec 20.

FABT |0

TIIL, TH1} . (10 pa3) Hpoxonnm 1O ma-
ram. - IoRAnporpam-
MYy.

FIIPT: | OC.02 03 30| Croum- niepen,

’ KoMaujoi- -~ «B/O».

FABT: ]:6.02252 23

oI 6.02252 23| BemoaHseM
KoMauny - «B/O».

F IIPI {2053 02 | Y6exmaemcs,  4TO
BEPHYJHMCH - «II07»
komanupy «IID.

FABT | 6.02252 23

MoXeM cudTarb, yro IIMK «oOyyen» HOBO
koMaHge -— KomaHpa <«IIIT 20» wmano uem
Tenepk oTJMYaeTcs oT KomMaHapl «Fr» B BrImOA-
Hser (kak m komanpa «Fm») 3zamecenne Ha
peructp X HEKOeH crienu(pHIECKO# KOHCTAHTHI,
X0Ts M JAeJiaeT 3TO Tropaslo AOoJblie, YeM
3aHeCceHue I.

Peasmzaumio DoamporpamM ¢ napaMeTpaMu
MOXXHO BoimoiEuTb Ha IIMK B TOuHOM cooTBET-
CTBHH C TeM, KaK 3TO ONMCaHO B yuebmmke [2].
JI151 BHITIOJTHEHU ST BCIIOMOTATE/IBHOTO aITOpUTMA
3aBOAMTCS CBOSI TabJMIa NEPEMEHHBIX, 3HAYe-
HHS apryMeHTOB 3alOJHAIOTCH 3HAYCHUAMM
(daKTHUECKHX HapaMEeTpPOB, BHIIIOJHACTCA TENO,
3aTeM 3HA4YEHUS Pe3yJbTATOB NEPENUCHIBAIOTCS
¥3 TaGaMIBl BCTIOMOTATENBHOTO AajTOPWTMa B
COOTBETCTBYIOLME MHEPEMEHHBE u3 Tabauupl
OCHOBHOTO ajropurMma., CremoBaresnbHO, Ha
IIMK 115 niepeMeHHbIX, UCIIOb3YEMbBIX B MOJ-
MporpaMme, HafO BHICJHMTB PETUCTDPHI, OTJMY-
HBIE OT Te€X, KOTOPBIE HCHOJB3YWTCS B ro-
JIOBHOM MIPOrpaMMe; B PETHCTPBI, COOTBETCTBYIO-
mue aprymeHTaM, 3acjarh 3HaueHus (QakTH-
YeCKMX HapaMeTpoB, OOpaTHTbCs K MOAIpO-
rpaMMe, a 3ateM W3 PErucTpPOB, COOTBETCTBYIO-
IM#X pe3yJsbTraTaM, NepecyiaTb 3HAYEHUS B pe-
THCTPBL, OTBEACHHBIC [IEPEMEHHBIM TOJIOBHOM
nporpamMmsel. [TpOHJLTIOCTPHpPYEM 3TO Ha HpUMeE-
pe TOZNPOrpaMMBL, BBIOJHSICINEH JAeJIeHue
Hapeao ¢ OCTATKOM JBYX YHWCEJ IO aJiro-
puT™y:
anr nayeno (Wen a, b, uacr, ocr)

—apr a, by pe3 wuacr, oct

HaY wuacr:=[a/b];
ocr:=a—>b-uacr
KOH

K ROTOpOMY Mbl OGpaliaeMcsi KOMaHgoi
unayeno (aa — bbb, s, ua, ocr)
Hnst ucronb3yeMpix B TOJIOBHOH mporpaMme
nepeMeHHbix aa, bbb, ¢, wa wm ocr orBeneM

peructpel PO — P4 cooTrBercrBeHno, mIa Hc-
MOJIb3YEMBIX B TIOAIIPOrpaMMe NEPEMEHHBIX 4, b,
yact u octr — P5—P8. O6pature BHMMAaHWE

(KaK cBO€, TaK ¥ YUEHMKOB), YTO Y HAaC HMEIOTCH
[Be MepeMeHHBIE OCT: CBOS — Y TOJIOBHOTO
aNropuTMa M CBOSI — Y BCIOMOraTeJbHOTO
(tabn. 2).

DTodl peaymMzanMell O6GpAlEHMA K HOANPO-
rpaMme MOXKHO BOCIOJAB30BATBCA. B CHabbIX
Kjaccax, OJJHAKO OHa CTpajaer ABYMs HeHAo-
CTaTKaMu: BO-TIEPBBIX, HEI(DDEKTHBHOCTHIO, BO-

Ta6auna 2

Appec Komaupa A-m3n1K KommerTapui
00| II—x 0.f rayeno ( 3HaueHue . pa3Ho-
01 IH—x 1 cru aa n bbb niepe-
02 - aa — bbb, CHIIAEM B DETUCTD,
03 I x—H'5 COOTBETCTRYIOIUN
HepPBOMY - apryMeH-
: Ty TIOAIPOrpaMMBl,
04 { H—x 2 3HaYeHue . BTOpOro
05 | x~~TF6 {c, aprymesra — B pe-
06 niI TUCTP, - COOTBETCT~
07 20 BYIOIMH - - BTOPOMY
08 1—x. 7 ua, apryMeHTy; BBIIOJI-
09 | x—I3 HsAeM . COBCTBEHHO
10 | —x 8| ocr) obpalnende K Moj-
11 x—I1'4 nporpamme (anpec
ee pasMeIeHns
Hoka BeIGpad THpo-
H3BOJIBHO), & Te-
1eps - fepechbliaeM
pe3yJbTaTh U3 pe-
TUCTDOB, BHIJEIECH-
HBIX . THOATIPOIpaM-
Me, " B’ PErucTpHI,
BBIZEJIEHHBIE  TO-
JIOBHOM . ~ IIpOrpam-
Me
20V M=% 5| uacr: = C appeca 20 paun-
21 IT-<x 6 HaeTCcH IOANPO-
22 = rpaMMma, - XKoTopas
23% L F 1 {a/b] paboTaer TONBKO ¢
24 | x—II"7 OTBEICHHBIMH - €H
perucTpam, He 3a-
6oTACH O TOM, OT-
KYA& B3AJIUCH ApTy-
MEHTBHI M Kyja Je-
HYTCH . pe3yJIbTaThi.
25 KoMaHOB - BEIUMC-
JICHUA OCTATKA BbI-
31 B/O HCHIBATH HE GyieM
* Nns TIMK B3-34, MK-54, riie HeT KOMaHIb
«F 1 1», mig BeIAc/IeHAs HEJI0R JacTy U3 3aBeAOMO
TIONOKUATETBHOrO UNCIa HAJO BHIIOJIHUTD MTOCIENO~
BaTenbHOCTs  KoMmanx «x—I1 m, K  H—x m,
X ‘m», TOe M — OFUH U3 . HOMEPOB PErMCTPOB
u3 fmanpasona 7 — D.




BTOpBIX, METOAUYECKOH HETOUHOCTBIO. Taxan
riepefiaya APAMETPOB PE/I0ATAeT, YTO rOJI0B-
HAS IPOTPAMMA «3HAET», TAE YTO pasMellaeTcs
B [IOANPOTPAMME, 3 BOT 3TO KaK Pa3 OHA «3HATH»
¥ me obsi3ana.

OrmeTuM (BTOT MOMEHT HYXHO aKIEHTHpO-
BaTh W HA YpOKE), 9r0 JUisi MCIIONb3CBAHUA
BCIIOMOTATEIHOTO  AJINOPHTMA AOCTATOYHO
3uaTh €ro 3arojJIOBOK, @ TEeNO MOXKEeT GHITE
Hanncaso XKax yroaso. Hanpumep, ecii B puse-
JEHHOi BbIlIE MONNPOrpaMMe u B COOTBET-
CTByIOmeM eff AJITOpUTME 3aMEHMTbH TeJIO Ha
LMK [OCJIETOBATEBHOTO BHIUATAHKA

yacr:=0; ocri=a;

noka ocr>b HI

— pere=0¢T — b; uacri=uacr+1

KL

TO obpaiaThCs K ajJropuT™My (mogmporpaMMe)
MOJXHO TOUHO TaK XK€, KaK H paHee.

Ho ¥ 3aro/OBOK HY)XXHO 3HATh HE BECh.
[TosiCHUM DTO Ha TPUMEDE 3aroJIoBKa ajroput-
Ma CyMMMpOBaHUs TaGMLp], COAEPXKAIEro na-
paMeTpbi Pa3HBEIX THIOB (4€M OH JUIA HAIIMX Lie-
neit u ypoben):
amr cymma (sem Tab a [1:M],
BEI cym) —
——@apr a, M; pe3 cym;

[leperiviieM ero B HECKOJBKO uHOM dpopme,
OObeAUHHB CIMCOK TApaMeTpoB M CHMCKH ap-
[YMEHTOB ¥ PE3YJbTaToB (METOAUUECKH OHEHD
ypaynasi dopma, HCII0Ib3yeMas B [4], kOTOPYIO
GyaeM TpHMEHATb fasee):
aar cymma (apr  Beil
WA M, pes B cym)
Temepn, ECTH yopaTh OTCIONAa MMEHA TEPEeMCH-
HbIX, TO OCTAHETCS WMEHHO TO, YTO Hafo 3HAThH
JUISl MCTIOJIb30BAHMS &JIMOPUTMa:

anr cymma (apr Bei 1a6, uexn, pe3 Bell)

a MMeHHO: AJITOPUTMY Hano AaTk [ABa apry-
MEHTa — BEIECTBECHHYIO TaG/uiy ¥ 1esI0e Yuc-
710, a BHA@eT anrOpUTM OfMH BelEeCTBEeHHbBIA
pesynpbrar, Ilp BTOM TO, Kak HAasbBaloTCHA
STH napaMeTphi BHYTPH BCIOMOraTeJbHOre al-
ropurMma, 3HaTh HET neobxogumocTu. Ilpm Ta-
KOM WM3JI0KEHUH CTAHOBHUTCH OYEBUAHDBIM, 9TO
[lapaMeTpbl COMOCTABJIAIOTCA MO TOPAAKY CJe-
[HOBaHMs, a HE 0 UMEHaM.

Urak, BCHOMOraTeabHOMY alIropuTMy (nozx-
IporpamMMe) HaJ0 BbiaTh APryMEeHTH B HYyX-
HOM NOpSAJKE, a 3aTeM 3a0paTth pe3yJbTaThl.
HauGonee ecTecTBEHHO TO CAeNaTh 4epe3 CTEK.
TIpuMeHNTENBPHO K pacCMOTPEHHOM BHIIIE TOA-
IpOrpaMMe AEJNeHUs C OCTATKOM HOJNYduM CJ1e-
gyomee (tada 3).

mex M,

tab a [L:M],

OTMeTuM, YTO eciu Gl Hamia MOATIPOrpaMMa
BHIZABaJa TOJABKO OfMH pPe3y/ibTaT, HalpHUMeEp
ocrarok, To ee pabora mua 6bl BHEmHE MHO
TOMY Xe MpPHUHIMIY, YTO H 0G0t ABYMECTHOM
onepauuy: sHGHpaeM OIeEpaHpl M3 CTEKA X
ocTapjisieM B CTEKe pesyisrar, T. €., Hanucas

Ta6auna 3

Agppec KoManza A-A3BIK KommeHTAPIH
00 TI—x 0 naye-
20 (
o jp—x 1
021 — aq — 3aHoCHM : B CTEK ‘3Ha-
bbb, uenye 1-ro apryMeHTa,
03 | H—x"21z¢ 32HOCHM B CTEK 3Haue-
04 | I Hue 2-10 apryMeHTa,
05 20 BHIIONHAEM COGCTBEH-
HO ‘00palieHue K FOf-
nporpaMMe;
06 | x—IT 3 ua, Terieps 3a0mpaem - M3
07 | Fo crexa . OCTaBJECHHBbIE
08 | x—1I1 4| oct); fam  HOANPOrPAMMOM
pe3ybTATHl
20 |'x—I16 Tloanporpamva BbiGH-
21 <> paer M3 CTeKa apry-
MEHTHI. 1. 3aChlIaeT uX
Tyna, ‘Kyga e . Hapo,
22 ['x=I1'5
23 1+ wact:= .| 1mbo " obpabatbiBaeT
HEMOCPEACTBEHHO . B
CTeKe,
B/O PésyabraThi OCTaBAAeT

B CTeKe B HYKHOM M0~
psiKe

HOAnporpaMMy, Mbl KaK 6nt naywwtn IIMK ewme
OJ[HOM OIlepaLyu: «OCTATOK».

Pazobpas Ha ypoKe 2TH (WM aHAJOTMYHbLIC
OpuMepbl), CefyeT cpopMYIMpOBATh HpaBud
ApOrpaMMUPOBAHUA  BCIIOMOTATE/BHBIX  aJro-
PUTMOB.

1. 3HaueHHsl apryMeHTOB BbI30Ba BCHO-
MOraTeJAbHOr0 AJropuTMa 3achUIaloTcs B
CTeK B [IOPAAKE WX IEPEUUC/ICHAA B CITUCKE
napamMeTpoB.

2. Craputcs komanpa «III» ¢ noxa He-
3amoJHEHHBIM a7IpecOM. Hayaja TOANpPO-
rpaMMBbL.

3. 3HaueHMs pPe3yJIbTATOB U3BJICKAIOTCH
w3 CcTeKa B TOpAAKEe HMX NepeuuciIeHud
B CITHCKE I1apaMeTpOB.

4. Tlo 3aBepLICHMH NPOrpaMMKpOBaHMs
OCHOBHOI TPOrpaMMBbl ompefenseTcsa aj-
pec, ¢ KOTOPOro pasMemaercs OAIIpO-
rpamMma (ouepenHOi cBOGOHBIA ajgpec),—
STHM ajipecoM 3arloIHAIOTCA NyCThIe afpe-
ca komang, «I1ID».

5. Jina mapamMeTpoB M NpOuUMX HCHONb-
3yeMbiX B HOAIPOrpaMme [IepeMEeHHbIX OT-
BOISTCA DErMCTPbl M3 YKCIa HE 3aHATHIX
B TOJIOBHOI MporpamMMe ¥ paHee Hamw-
CaHHBIX MOoAmporpamMmax.

6. Tlopnporpamma HauMHAET pabory ¢
W3B/eUeHUs M3 CTeKa 3HaueHui mapamer-




POB B mNOpAJKe, 00paTHOM NOpAIKY KX
TICPEUYHCICHUST B CIIMCKE apryMeHTOB.

7. Teso moOANpOrpaMMmel [porpaMmupy-
ercH KakK OOBIgHO.

8. PesynbraTsl 3achLIAIOTCA B CTEK B 1O-
PsifKe, OOPaTHOM HODPSAKY MX nepeyuce-
HUS B CIIMCKE Pe3yJIbTaTOB.

9. KOH i mogmporpaMmet nporpamMmu-
pyerca komauuoit «B/O».

HOGaBI/IM K 3THM OPaBHJIaM HECKOJBKO KOM-
ME€HTapHues s yuuTesis, CBA3aHHbIX C BOZMOX-
HBIMH BOTIpOCaMM YUCHMKORB,

1. Yro penats, ecim apryMeHTOB WM pe-
3YALTATOB Goslee yeThipex?

JAsi MKONBHBIX ANrOPUTMOB 3TO orpannye-
HUE HE aKTyalbHO, HO B HEJIOM DTO BOIPOC
TOTO JXe Tula, 4TO W «A eciM mporpamma
HE nomemaercs B mamsatH IIMK?»: y IIMK
AOBOJILHO OrpaHHYEHHbIe BO3MOXXHOCTH, M [a-
JICKO HE BCe Ha HEM Deanu3yercs.

2. Kak nepenatb uepes napaMerpbl Tabauiy?

Manas nmamsare TIMK pgenaer mourm HEBO3-
MOXKHBIM pa3MmellleHue B Heil Goaee OmHOI
Tab/IMLBl, HO3TOMY nepefaya Tabumu uepes
llapamMeTpbl MaJo aKTyalbHa, HO BOHpPOC MHTe-
PEeCeH ¥ yYHTeNb JOJKeH 3HATh OTBET HAa HEro,
Tor cmoco6 nepepaum 11apamMeTpoB, KOTOPBI
ONMCAH B y4eGHMKE U KOTOPBI paccMoTpen
3[€Ch, HOCAT HA3BAHHME «TIEPEfaya MapaMeTpoB
nO 3HAYEHUIO-DE3YALTATY» W B NPAKTHUECKUX
A3BIKAX MPOrPaMMMPOBAHHA MCIONb3YETCS He-
yacro. Hame ucnonsayercs apyroit fnpueM —
«nepefaya MapamerpoOB CCuLIKOU» (IPUMEHs-
erca B Ilackane, ®optpane, /1 wa pmp.),
KOTJia TIOANPOTpaMMe NepeaaeTcs alpec Iepe-
MEHHOM WM Tabiuipl, a He KOMHS ee 3Ha-
uennd. Mcnonbzosanue aroro npuema sa IIMK
omucano B [3], c. 111—113, uo 00CyXzaTh
€ro, IMO-BHAMMOMY, LEJeCOO0Pa3sHO TOJBKO Ha
KPYXKKax, B MaTeMaTHYECKUX MKOJAX WIK
OYEHb CWIBHBIX KJIACCAX.

3. Hekoropele ocobennoctu ITMK 3acTas-
JIAIOT OTBOAWTH NAMATH AJIs HCIOJb3YEMBIX B
TOMIPOTpaMMax  IIePEMEHHBIX  OZHOBPEMEHHO
C OTBEJCHHEM MaMATU B IOJOBHOH mporpamme;
AJA HUCMOJIB3YEMBIX B HOANPOrpaMMe HUKJIOB
¥ KOCBCHHBIX IEPEeMEHHBIX MOryT ToTpedo-
BaTbCA PETUCTPHL M3 YKC/IA HEPBLIX.

B xauecTBe nomammero samamus caenyer
AaTh OAHY-IBE 3aNaYn Ha peanusanyio xa JIMK
BCHOMOTATE/IBHBIX AJITOPHTMOB U3 YACIA Pa306-
PaHHbIX paHee Ha ypoxe. OyeHb MOKA3aTeIbHBI
Takhe 3agauu:

3anaua 1. HanucaTh BCIIOMOraTebHbIN aaro-
PUTM, BBIMUCJIAIOMNA 110 ATHHAM CTOPOH Tpe-
YrONbHUKA 4, b, ¢ yros, aexarumit NpOTUB
CTOPOHBI @, W TpeMA OoOpalICHHUSMH K HeMy
BBIYMCJIATE BCE YIJIBI TPEYIOJILHUKA.

Cam anroput™ ouess mpocr:

aJr yzosn (apr pem a, s, c, pe3 BEI ye)

Hay  yzi=arccos({b*+c*—a®) / (2-b-c))
kon '
a Tpu OOpallieHus K HEMY OT/IMYAIOTCH TOJb-
KO MOPSJAKOM 3a8[aHisl apryMeHTOB
yeon (a, b, ¢, y2A); yeon (b, ¢, a, yeB);
yeon (c, a, b, yeC)
HOpH 3TOM MNOAYYAXOTCH PA3HBIE PE3V/IBTATHL
ITOT mpHMEp NpeKpacHo HINIOCTPUPYET COo-
nocrapienue GopManbHbx U aKTHYECKUX J1a-
PaMETPOB NO NOPSIIKY MX CACHKOBAHUS B CINC-
Kax, a He 10 MMEHaM IEPEMEHHbIX: IOCie
TOIO KakK 3HAa4YeHWs ApPryMEHTOB 3acjaHbl B
CTEK, y NOANPOrpaMMbi HET HMKAKHX CPEJCTB
OIPENENTb, OTKYAA B3AIOCH 3HAYEHVE, HAXO-
AAIRESCA B TOM MJM WHOM DETMCTpe cTeka.
Hporpammy mus crnerka ycmoxmeHHOrO Ba-
pUaHTa 3TOH 3afauyd MOXHO HAHTH B {3],
c. 107—110. !
3anava 2. Hanucars BCTIOMOTaTEBHBIH | a1ro-
PHUTM, BRMHCJISIIOLIMI JIMHY OTPe3Ka Mo KOOp-
AUHATAM  BEPUIMH, ¥ TOJOBHOW aaropuTM,
KOTODBIA TpeMst OGpaleHMAMM K BCIIOMOra-
TEJILHOMY TOJNYYaeT JJTUHBI CTOPOH TPEeyrosb-
HUKA, KOODAWHATHI BEPHIMH KOTOPOIO 3amaHbl
B Tabmmuax X[1:3] wu YI1:31, rre (X[K],
Y [K]) — xoopaunata OIHO# U3 BepmuH. Pea-
JIM30BaTh anropuTmsl Ha IIMK.
AdropurMel uMeroT BHI:
air croponvt (apr Bein tab X|[1:3], Y i1, 3],
pes Bew” al2, a23, a3l)
Hau dauma (X[1], Y{1], X[2], Y21, al2)
Onuna (X [2},Y 121, X [3],Y [3], a23)
gggua (X 131, Y [3], X [1], Y [1], a31)

anr dauna apr sem (x1, yl, x2, y2, pe3 Bew o)
Hay =/ (x1—x2) 2+ (y1—y2)?

KOH_

Hx peammsamua Ha IIMK npo6GieM He BBIZBI-
Baer. Ilpm ux obcyxnpennu mHa CHEAYIOLIEM
YPOKe HYXHO OOpaTHTh BHAMAaHHE Ha TO, 4YTO
apryMeHTamM# BCITIOMOTATENBHOTO aJrODUTMA AB-
JIAIOTCA BELIECTBEHHEIE IIEPEMEHHbIE, a (daKTu-
HECKMMU TNapaMeTpamMM — 3eMEHTHl TabJMibL.
ITO [ONYyCTMMO, TaK Kak 3jIeMeHT BEIECT-
BEHHO# TaOMUIEl — BEHIECTBEHHBIM, a Iocje
3aChUIKM apryMEHTOB B CT€K HHKAKMM CHOCO-
6oM Henb3s ONpeAe/IUTh U3 KakHX mepe-
MEHHBIX — NPOCTBIX WK 3JIEMEHTOB TabIvi —
B3ATH 3HAUYCHUS.

Mocne ananusa gomamuero 3agaHus MOXKHO
YTOYHHUTH paboTy komang «IIIl» u «B/O», BBens
TOHATHE CTEKa BO3BPATOB, KOTOPLIA MTO3BOJISET
M3 OAHOW MOANPOTPaMME OBPAATHCS K apy-
roil.. B KauecTBe npumepa, rge Taxoe obpa-
IeHNEe HEeOOXONMMO, MOXHO B3ATh BCIIOMOra-
TEJbHBIH  aNrOpUTM  BHEYKCICHUS IUIOIIAIH
KPUBOJIMHENHOH Tpamenuy WiK yTOYHEHH S KOp-
HA METONOM JeJIeHHS TOIO0JaM, KOTopble 06-
pAIIAIOTCA K a/IFOPHTMY BHIYHCIICHHSA (DYHKIUH,
CoorBercTayrouue NporpaMmbl MOXHO HaiiTH
B 3], c. 101—105, 114—117.




Tloie3HO OTMETHTh, YTO, B OT/JMUMe OT OIM-
caugoro B yuebuuke, na I[IMK TOJIOBHOW ¥
BCTIOMOTATEIbHBIA AJITOPHTMBl OTIMUAIOTCS TEM,
4TO KOH JUIs TOJIOBHOTO peayM3yeTcs KOMaH-
moit «C/TI», a pAas BCIOMOTaTesbHOro —
«B/0», a TaKXe MO-Pa3HOMY MEPEAAIOTCA Ma-
pamerpri. Ho ecms Obl KomaHza «B/O» npu
NyCTOM CTeKeé BO3BPAaTOB BHINOJHAMA OCTa-
o (a me mepexop Ha agpec (1), to moa-
mporpaMMa He OT/MYaiach 6Bl OT TOJIOBHOHM
gporpammsl. YTO )Xe KacaeTcs Napamerpos,
TO ¥ /IS TOJOBHOM HpOrpamMMbl HMX MOXHO
3ajlaBaTh B CTEKe, a He B perucrpax (rakom
mpueM Ha3blBaeTCH CT-ssopoM — cMm.  [3],
c. 123). MigpiMu CIOBaMM BCE HECOOTBETCTBUA
ONMCAHHOMY B yueOHHKE — BTO MEJIKHe [eTalH,
BBI3BaHHBIE OCOBEHHOCTAMM UCIIONB3YEMON TeX-
HHUKH.

CriepyIomuii «KaIbKYIATOPHBIA» YPOK MOCBA~
aeTcs peaiu3alnuy Ha IIMK ¢yHKoui, HO
MpeaBapUTE/ILHO pasfepeM IpefuICCTEYIOMMHE
eMy YPOK, Ha KOTODOM BBOJMTCH 3TO IIOHSA-
THe, TaK KaK MOTHUBAllMsl €r0 BBEJICHHA B yueb-
HUKE HeIOCTaTOuHA.

, Haunem c ompepenenus NoHATHS GYHKIMH
¥ HazHAueHWs OTAENbHBIX YacTed ee ONMUCAHUA.

Dyuxyus (unu, Oonee CTpOZO, ANZOPUTM
SLIYUCeHUS 3HAYEHUs QYHKYyUU) — 910 Cno-
co6 ogopmaeHUsL 6CNOMOATENbHOZO ANZOPUT-
Ma, umerouezo eQUHCTEEHHbIL Pe3YabTaT, KOTO-
polii He AéAseTCH TAGAUUHOU 8eNIUUHHOU.

HanpuMep, pacCMOTPEHHBIA BbIllie AJTOPUTM
Hayeno Henb3d OMOPMHTH Kak (YHKIMIO, TaK
KaK OH BBHIJAaeT [ABa pes3ysbraTta; aJropurM,
3aIOHAIOMIMI Ta6IHIy HY/ISIMHE, He MOXKET GHiTh
dbynkumei, TaK Kak €ro pesyjabrar XOTh U
€IMHCTBEHHBIH, HO TaGNMYHBIA; a aJrOpUTM
CyMMUpOBaHus TaOJHIBI MOKHO 0OPMATDL KaK
(PyHKLHIO: OH BbIIACT €IMHCTBEHHbIH HeTabiny-
HBbIA pe3yJbTaT — CYMMY.

@ynxyuu y0obHee 6 UCNONb306AHUU, TaK
KaK DO3BOJISIIOT HE 3aBOAMTh JIMINHUX Ilepe-
MeHHBIX W COKpamalmoT 3amuch. Hampumep,
ecau y Hac HMeercs BCIIOMOTATEIbHBIA AJIro-

pUTM Ompese/ieHHs GONbIIEro M3 JBYX uuCeN
B BapuaHTe HedYHKIMU M B BapuaHTe byHK-
[M¥ C 3arOTOBKAMHM COOTBETCTBEHHO:

air BUJ (apr sem _a, b, pe3 Bemi m)

"

anr sewr 6ud (Bem a,b)

TO AJIA BBIYMCICHAS MaKCHMyMa U3 TPeX HaM
NpHIETCA MUCATH

mbo BUI (a, b, m); BUL (m,c, mm);
mbo mm:=~6ud (6ud(a, b),c).

D10 W ABIAETCH OCHOBHBIM JIOCTOMHCTBOM
yskuui, HO, K COXAJICHHMIO, HE KaKAbii
aArOpUTM MOXET GBITH 0hopMIIEH KaK byBKUmL.

[MockoabKy y GYHKIMKM eAUHCTBEHHBIA 1apa-
MeTp-pe3y/IbTaT, TO pojib STOro Hmapamerpa Ge-
per Ha cels MMA (QyHKIMH. Onucareap THIA,
crosipil nepes UMeHeM (QYHKUMM, OTHOCHTCH
KaKk pa3 K oroMy umenu (a Takxke K Imepe-
MeHHOf ¢ WMeHeM 3Had) M [OKa3BIBaeT,
KaKoro THUIa 3HAUECHUS MOXET NPUHAMATh 3TO
ums. TTockoapKy M (YHKIMK B340 Ha cebst
ponb mapaMeTpa-pe3yJbTaTa, TO B CIIMCKE napa-
METpOB OCTaeTCsi Ha OfMH TapaMeTp MEHbUIC,
a TaKk Kak BCe OCTaBlIMecs IapaMeTphl — apry-
MEHTBI, TO HET HEOOXOMMMOCTH B CIIUCKE apry-
MEHTOB: ¥ TaK SCHO, YTO BCE TMapameTphl ABJIA-
0TCS apryMeHTaMu. (XOTH aBTOpBI [4] u ocra-
BAM CJIOBO apr B (YHKUMSX, HO B HEM HeT
seobxoguMocTH) . Tak KaK uMs HYHKIME [OJTy-
gaeT 3HaueHue, TO obpameHue K QYHKIAK
MOJKHO MCIOJIb30BaTh B BHIPA)XXEHUAX HA Ipa-
Bax NPOCTOMH NePeMEHHOM. Wrak, yroObl mpeBpa-
THTH ANTOPUTM B (DYHKUHIO, HAAO:

a) omMcaTe]b THIIA pe3yabrara HOCTa-
BUTH TIEpef NMEHEM AIrOpHUTMAa;

§) yOparh MEpEMEHHYIO-PE3yJIbTAT U3
CIMCKA IapaMeTpoB, a B Tejie anropurMa
3aMEHMTb ee BCIoJly Ha 3Ha4Y,

B) yb6paTbh COMCOK apryMEHTOB M CITHCOK
pesyAbTaToB (WM CJIOBO apr , €C/M H3J0-
xenne gaerca mo [4]) (cm. puc. 1 a, 6, B).

Co6crpenno peanmsaunst dynxkupi va TIMK
He BHI3HIBAET HMKAKWX mpobiem: PyHKmM pea-
JIMBYIOTCA [0 OOmMM NpaBuiaM HOJNpOrpamMM,
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€AMHCTBEHHBIA pe3yJbTaT NpH 3aChUIKE B CTEK
okasmBaeTcs B pernctpe X M Mmoxker ObiTh
UCRONB306aH HE TOLKO J1s 3ACuIAKU Ky0a-To,
HO U HenocpedCT8eHHO & apUpMEeTUUECKUX
onepayusix B TOYHOM COOTBETCTBUH C TeM,
Kak OOBIYHO MCIOJL3YIOT Pe3yJbTaT (DYHKUMMA.
OpHako ocobennoctn [IMK HaxknapbiBaioT He-
KOTOpPbIE OTPAHMUYEHM Ha UCII0Ib30BaHUE (DYHK-
LW

a) mpM 3achUIKE B CTEK apryMeHTOB MHOTO-
aprymMeHTHBIX (QYHKIMH MOXKHO BBITOJAKHYTH M3
CTeKa Kakoi-nubo Mose3HbIfl IpoMeXyTOUHBIA
pes3yJbrar;

6) A5 yBEPEHHOrO NPOTPAMMMPOBAHHUS Bbi-
paXkeHMH, COAEPXaIMX obpamenus kK GYHK-
UM, HEOOXOANMO, YTOOH! (DYHKIUM KOPPEKTHO
UCnoaL306aaU CTeK, T. €. He OcTaBiasuiu B
Hem HUYero Jumeero (moapoGHee o6 aTOM Tep-
mune cMm. {31, c. 117).

Yr0o6bl HE YCJIOXKHATD MATEpHAN JTHUMH Je-
TasaMy, Tpomie NorpeGosath, yToOk! obpauene
K yuxyuu 6v110 6cezda nepsviM 4AEHOM Gbl-
DAXeHUs.

B kauecTBe 3aJa4 [Jisi PacCMOTpPEHMA Ha
ypOKe W AOMAMIHWX 3aJaHMA TOUATCA TOYTH
BCe 3ajauM yuyeGHMKa, B KOTOPBIX HCHOJb30-
BaHbl (DYHKIUHK.

@uHaIbHbIM AKKOPAOM TeMBI «BerioMoraresip-
HbI€ AJITOPHTMbI» HENECO00Pa3HO IPOBECTH YPOK
[0 CXeMe <IIeNouKa 3aqauy», WUTIOCTPHPYIOIIWIA,
Kkaxk oGneryaeT pabory Hanimume OHOIMOTEKH
noanporpamm. B KauecTse UEMOUKY 3a1ad MOX-
HO B3ATb, Hanpumep, Takue (cM. [2], vacts 2,
c. 52):

1) onpepesmTe a) HOCHAERHION, 6) mnpex-
nocxensolo, B) K-io uudpy LEnoro 4ucia;

2) ompemesuTbh CyMMy uuMdp TPEX3IHAYHOrO
YHCa;

3) onpepenuThb, ABAACTCA JIM «CYACTIUBHIM»
Gwrer ¢ JAHHBIM HOMEPOM (MOJXHO HAmucaTb
M AITOPHTM TIOACYETA YMCJAA «CUACTAMBBIX»

OWIeTOB, HO OH HEBHIIOJHMM 33 pasyMmHoe
spems Ha [IMK).
3apaun la u 16 — BBOHHBIE. O6umii cayuait
paeT 3apgada 1B. C MCIOJIB3OBAHMEM DACCMOT-
PEHHOrO aATOpUTMa HAYeNo ANrOpUTM yugppakK
uMeeT BUL
anr mea  yugpaK (WA uucao, X);
Hay LEA uact, OcT;
nayeao (uucno, 10%, uacr, ocr);
nayeno (ocr, 101, 3Hay, ocr);
Ko
Teneps, uMes anroput™ yugpak, nerko no-
JIyIUTH ANrOPUTM CyMMmayugp:
Hay 3Haw=yuppaK (uucno, 1)-+uyugpaK
(aucno, 2)-+yugpaK (aucno, 3)

Wrak, B Hameil OuOMHOTEKE aAITOPUTMOB

€CTh M aJTOPUTM HAYeN0 W BITOPUTM CyMMa-
yugp. C HX TOMOUIBIO IPOBEPKA <«CYACTIH-
BOCTH» OWIETa BHIIOJAHAETCA OUYEHb TIPOCTO:
nayeno (Homep, 1000, nmd123, und456);
eci cymmayudp (uudl123)-cymmayudp
(up456) TO...
ITporpaMMBbl [IOAYYAIOTCH HE CaMble ONTAMAasb-
Hbleé MO CKOPOCTH, HO OTJIMYHO IOKa3bIBAIOT,
KaK «Ha0MpaeTcs» aITOPMTM M3 KPYIHBIX 0710-
KOB BMECTO €rc INOCTPOEHHsS] U3 KUPIHIMKOB-
KOMaHA,

PaccMOTpEB 9TH aTOPUTMBI B KJIacCe i 3alM-
cag B Bupme nporpamm zina I[IMK B pomam-
HUX 3aJaHMAX, H3 IOCJIEOHEM YPOKE BBOOUM
aNrOPAUTM HAYeno B JaJbHHE ajapeca NaMATH
(ckaxem, ¢ aapeca 80), a ¢ axgpeca, Hanpu-
sMep, 60 mumeM roIOBHYI0 HpOrpamMMmy — ajro-
put™ yugpaK. Y6enusmmch, 4To Bee paboraer,
samensieM «C/Il» B mporpamme yugpaK wa
«B/O», npespamas ee B TNOLIpOrpaMMy, H
nuieM ¢ agpeca 40 mnporpammy cymmayudgp
u T. 5. (3amMeTuM TOMBKO, uTo 10% HeoOxoauMo
BHIYMCASTL IKIOM YMHOXeH#s, 60 HCIOb-
soBamue komapnsl <«F 10% paer Gossiunyo
[HOrPEHIHOCTD. )
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O pedurcypn. Yeamaewpie swrarens) DTow
cTarhel MBI IAKANYMMBECM LBHKE <«YpOEH ¢
[IMK»., AsTopy ¥ pepaknme  xoTenocs Oo
MOAYYETS OF BAC OT3RBLE Ha R nyDiamRamyn
NONPABATHCE M OHY BAM, DDMTOIMANCE T
2 pafiore, HYAMHO JW B KanbneiineM OCBERIRTL
FIY TEMATHKY HA CTpaHuEax mypsana? Alnem
aanmy macem!




