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BBELEHUE

Ilepen TOGOH 3/JE€KTPOHHAsi KIaBHIUHAs BLIYHCJAHTEJbHAsi Ma-
LIMHA — IIKOJIbHBIH MMKPOKaJIbKYJATOp <«jeKTponnka MKIL-2».
IT10T yMHBI# NpUGOP MOKeT GLICTPO H TOYHO BHINOJHATH CaMble Pa3Ho-
ob6pasHbie, B TOM YHCJe H OU€Hb CJOXKHHE, pacuethl. OH npocT M
yao6eH B o6paliienuu. Pa6ota Ha MUKPOKaJIbKYJIATOPE H NOYUHTE/bHA,
W MHTepecHa. Brinosinas ynpaxxHeHusl, npuBeleHHbIE B TOCOOHH U NpH-
ZymaHHble TOGO#, TH y3Haellb MHOFO HOBOIO, HaBepHSIKa He pa3 mo-
yyBCTBYellb ceGsl MepBOOTKpbIBATeIEM, NepexuBelllb MHOrO pafocT-
HBIX MHHYT.

HayunBuiyice pa6GoTath €O HIKOJIBHBIM MHKPOKaJbKYJATOPOM
MKII-2, Te Xopollo noAroToBHLib ce6s K TOMY, YTOObl IIPH MepBOl
HeO6XOAMMOCTH GLICTPO OBJIAfETb MPHEMAMH PaGOThi ¢ MUKPOKAJILKY-
aaTopamu «Aiektporuka B3-36», «dnekrporuka B3-32», «dnekTpo-
auka MK-53», «dnekrponuka MK-60», «Dnektponuka MK-54» u
JPYTHMH, BBIYCKaeMbIMH MPOMBILLIIEHHOCTBIO A5 BLINOJIHEHHST Pa3Ho-
o6pasHbiX TeXHHYECKMX H HayuHbiX pacueTroB. HykHO 3ameTHTh, uTO
pa6oTa Ha UHXKEHEPHOM MHKPOKaJbKy/aATOpe «DyeKTponHKa B3-32»
NpakTHYeCKH HHYEM He OTJHYaeTcd OT PaboTbl HA MHKPOKaJbKY-
aaTope «daekrpoHrka MKIII-2».

Mu nHajeemcsi, 4TO Thl Oyjellb BHHMATelbHO HMTATL nocobue,
CTapasicb HaXOJlHTb OTBEThl Ha BCe BOMPOCH, BCTPETHBLIHECS B HEM,
o6s3aTesIbHO Mpopelllaellib Bce NpHBeileHHbIE B MOCOGHH NpPHMEpHI.

Mtl yBepeHbl, UTO KaK/Iblii CEMHKIACCHHK B COCTOSIHHH CaMOCTOS-
TeJbHO HayuUUThCA pab0TaTh ¢ MHKPOKAJBKYJATOPOM H NPUMEHATD €ro
npa pelieHHH (HH3HYECKHX 3ajau.

Bo Bpems pa6oru Mukpokasabkysisitop MKII-2 noaxirouaror K uc-
TOYHHKY NepeMeHHOTO TOKa ¢ HanpsizkeHueM 42 B. Takoil HCTOYHHK TO-
Ka eCTb B KabHHeTe ()M3HKH WIH MaTeMaTHKH TBoeH wkosbl. [lpu Ge-
pexxHOM oO6paileHHH MHKPOKAJNBKYJSTOp OyAeT CJIYXKHTH BEPHO H
JIOJITO.

B no6puiit nyTh!

1. KAK BBOAATCH YUCHA B MMKPOKANDBKYIATOP

BHuMaTesbHO paccMOTpH MHKpOKaJbKyaaTop. Ha ero nanenu Ha-
xoaaTcsi 24 knaBumu. C npaBod CTOPOHB!I KOPNyca MHKPOKAJbKY-
JIATOpa PACNOJIOKEH BHIKJIIOYaTeNb. BKIIOUH NMpHGOp — H HZ HHAHMKA-
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TopHOM Ta6ao (Kopoue, Ha HHAKKaTOpe) 3aropalorcs uudpa 0 u Touka.
Tenepr BHIK/IOYH MUKPOKAJIbKYJIATOP — TOJABKO YTO ropesliuve undpa
0 H Touxka nmepecTaHyT CBETHTBCA.

KnaBuiin ¢ HaHeceHHHIMH Ha HHX uHbpamu | 1 2 3

4 5 6 7 8 9 0 — 3TO KJaBHIIH

BBOJIa uHceJl. BKouH MHKPOKaNBLKYJAATOP CHOBA (3TO MOXKHO CIe/aTh,
€CJIH IoC/le BLIKJIIOUEHHs MpHOOopa MpOHIJIO He MEHee TPeX CEeKyHI)
H nonpoSy# noouepenHO HaXKaTh KaXKAYIO H3 3THX KJAaBHlll, HAYHHas C

KJIaBH LI [_T_' Ha unnukatope npu 31oM ndcienoBatesbHO OyayT

3aropatecs mudpel 1, 2, 3, 4, 5,6, 7 n 8.

3aMeTHJ JIH THI, YTO NMPH HaXKaThH JI0GOH M3 KAaBull B JieBOMH
yacTH HHAMKaTopa 3aropaercsi HeGoJbIIOH Kpyxok? Ceersmuiics
KPY2KOK — 5TO CHFHAJl HaXKaTHA Ha KJIaBHILY: KPY>KOK CBETHTCS, NOKa
KJ1aBHINA OCTaeTcA HaxaToil.

HnrepecHo, urto Haxkatue KnaBuiid | 9|, mocie Toro Kak Oblia

Ha)kata KiaBumia | 8 |, Hukakoro sddekra He naer. Jaxe npu

MOBTOPHOM HaxKaTud KjaaBuuwu | 9 | undbpa 9 Ha uHAHKaTOpe He

NOABJAETCS; NocaenHel cBeTsilelics LH(PoH Ha HHANKATOPE NO-NPex-
HeMy octaercs nudpa 8. Vitak, Tl Habpas BOCbMHpPa3psiiHOe YHCIO
12 345 678.

KJaaBuild MHKPOKaNbKyJiTOpa cJefyeT HaXXHMaTh HECHWIbHO H
BMecCTe C TeM JIOCTATOYHO pe3KO; HaXaTHe AOJIKHO JUIMTbCS HENOJTrO.
Ecuan ke na)kaTHe Ha K/1aBHIY OKa3al0Ch Heyia4yHbIM, HE3aMeTHO JUIsi
ceGsi Thl HaXKaJi KnaBuuly 2 pa3a, u3-3a yero Ha HHIHKATOpe BMECTO
ONHOK LM(pPHI MOSIBHIOCH IIBE€ OJHHAKOBHiE LU(PL, TO ONMIHOKY He-
TPYJAHO HCIPaBHTh, «CTEpEB» HeyAauHO HAGpaHHOE UMCJIO.

HAns «ctupaHusy omlnGouHo HA6pPaHHOTO WM HEHYIKHOro yucja

cayxwut knapuma | C | — kiaBuia ounctky MHauKatopa. Haxmu sty

KJaBHUIy H Ha HHAHKaTOpe CHOBAa MOSABATCA HOJAb M Touka. Cyine-
CTBYeT elle OfHH cnoco6 OUYMCTKH HMHAMKaTOpa: Ha 3—4 C BBIKJIO-
YHTb MHKPOKaJbKYJSATOP.

Eule pa3 noouepesHO HaXXKMH KJaBHIIH ¢ LHpaMH, HauvHasi Ha

3TOT pa3 ¢ kaaBumu| 2 |. Tenepy Ha HHAWKaTOpe MOSIBUJIOCH YHCIO

23 4566 789. H ecsu cefiuac Tl CHOBa monpobyelb HaXkaTh JOGYI0 H3
KNaBHlI C HH(PaMH, TO TH ellle pa3 yGeaHIIbCs, YTO Noc/1e 3al0/JHEHHs
BC€X BOCBMH MECT Ha HHJHKAaTOpe HHYero HM3MEHHTb He YJaercs.
Ha wuHpHkaTOpe mo-npeKHeMy NPOAOJIKAeT CBETHThCS UHCJO
23 456 789.

HanomHuM, YTO K BOCBMHPa3psIIHBIM YHCJIAM OTHOCATCH HE TOJILKO
uesble 4YHCIa, HO H TakHe JecsATHYHLHIE 4YKC/Ia, Kak, HanpuMmep,
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0,5720163 unm, ckaxem, 3,1415926. 3ameTb, YTO posib 3ansaTOH NpH
3aNHCH JeCATHYHBIX YHCes Ha HHAMKaTope Hrpaet Touka. M ecin 1ebe
npH BBOJIE YHCJa noTpebyercs 3a¢UKCHPOBATh NOJNOKEHHE NeCATHYHOI
3anaTod (TOYKM), TO JJIA 3TOr0 HEOGXOHMO B COOTBETCTBYIOLLIHH MO-

MEHT HaX>aTb KJaBuuly | , .

TlonpoGyii cam Ha6paTb uncao 32,546. Bee cBoM nelicTBUS BHIOJ-
HAll B NPHBLIYHOM AJs Te6s nopsinke. Beens uudpu 3 1 2, HaXMH Kia-

BHILY D, a 3areM, MNpPOAOJIKAA HaXHMATb HYXKHbBIE KIaBHIIH,

BBeaH uHbpel 5, 4 u 6. Tul, KOHeuHO, 3aMeTHJ, YTO, €Hle A0 TOro
KaK Thl Hayaj HaGupath uuciao 32,546, Ha uHAMKaTope cBeTHJHch O

H TouKa nocie Hero. Korna xe Tol HaxaJs kiaapuwy | 3 |, T0 BMecTO

HOJISl Ha HHAMKAaTope NosIBUJach uHdpa 3, a TouKa (AeCATHYHAs 3anf-
Tast) NPH 3TOM OCTANACh HA MPEXKHEM MecCTe.

3ateM Thl HaxaJ Kiaasuily | 2 |, H Ha HHAHKaTOpeE mocje uHdpH 3

nosiBujach uudpa 2, a Touka nepemecrusack 3a undpy 2. Ilocae

3TOrO Thl HaXKaJl KI1aBHLly H 3THM CaMbIM 3aKpelui AEeCATHUHYIO
3ansaTyo (Touky) nocie uH@pbt 2. [Ipn HaXkaTHH NOCHEAYIOIHKX Kila-

BHII | § E n} 6 | Touka cBOEro Mecra yKe He MeHsJa.

B MHKPOKaJIbKYJATOP, KOHEYHO, MOXKHO BBOAHTDL HE TOJbLKO I0OJIO-
JKHTCJIbHBIE, HO H OTpHIATEJNbHBIE YHCJA. 3uaxk «MHHYC» BBOJRHTCSH

HaXkaTveM Kjaasuum |/—/]1.

BBeny B MHKDOKANBKYJATOp OTpHUATENbHOE 4HCIO0 —7205.
CHauana nonpoGyii 370 caeaaTh B TOM NOPSIKE, B KAKOM Thl NMPHBBIK
3anuchiBaTh TakMe uucia B cBoefi Terpaau. Korma Thl HaMmelb

Kaasuy | /—/1, To Ha MHIUKaTOpe nepen uMdpoi 0 3acBeruTCs 3HaK

«muHyc». Ho crout TeGe HaxaTh kaasuuy| 7 |, ¥ ¢ Tabao HHAKKaTOpa

ucuesaeT He TOJAbKO 0, HO M CTOSIMH NEPe HHM 3HAaK «MHHYC».
Tenepn Ha HHAUKaTOpE BHAHK! TOJBKO LMdpa 7 H TOUKa nocie Hee. He
cMyillaics ¥ NpojoAKail BBOJHTb OCTaJIbHEIE LiH(pPLl 3aaHHOTO YHC-
Ja. A na6pas uucio 7205, NPOTHBONOJNOXKHOE 3aJaHHOMY YHCTY, Thl

CHOBa HaxmM knaasuwy |/—/|. Kakoe ync/o TH BHAMLIb Tenepp Ha

HHAMKaTOpe?
Haxarue na knapumy | /—/| o3Hauaer no CylleCTBY yMHOMEHHE

NPHBEACHHOrO Ha MHAMKatope yuciaa na —Il. IMocmoTpm, uro mno-

JIYUHTCHl, €M Kiapumy |/— /| HaxkaTh nBa pasa noapsp.




Bunmanne!
3axoHyHB paGoTaTb C MHKPOKaJbKYJATOPOM,
He 3a0yAb €ro BHIKJIIOUHTH!

Kak ke cuuTaloT ¢ moMouIbI0 MHKPOKAJbKYJATOpa?

2. YYMMCH CKNAALIBATD M BHIYUTATD
C NOMOLLLIO MUKPOKATILKYIIATOPA

ITycTb TpeGyercsi BbuuCANTL cymmy 3 12. Pesyabrar Hetpyaso
NOJIyYHTb, Ha)XKMMasl KJABHIUH MMKPOKAJBLKYJATOPa B CJEAYIOLIEM

nopsake: | 3 + 1 2 =|. Byar BHUMaTeJeH U 1O-

cTapaiic 3aMeTHTb, UTO JKe NPOUCXOANT Ha HHAMKATOPE NPH HaXKaTHU
KaxJao# u3 kjapuuil!

Haxatue knaBuum | 3 | npusogut K 3aMere uudpe 0 uudpoi 3.

Ilpu Haxkatum knaBuuM |-+| mudpa 3 m Touka nocne Hee Ha

MrHOBEHHE TacCHyT, a 3atéM CHOBAa 3aroparotcs. an HaXaTHH

knaBumu | 1 | Ha MHIMKatope Hcyedaer umdpa 3 M BMecTO Hee

nosipjsierca uudpa 1. INocne naxarus knasuwy | 2 | psagom ¢ uudpoi

1 3aropaercss uudpa 2; Ha MHAUKATOPE MOJHOCTHIO MOSIBJISIETCS

BTOpOe caaraemoe — uucyo 12. HaxkaTue Ha knaBuwy | = | npusoaur

K TOMY, YTO Ha MHIHKATOpEe CTAHOBHTCA BHICH PE3yJbTaT CJOXKEHHS
yucen 3 u 12, 1. e. yncao 15.

Iponymail nopsimox cBouX HeHcTBHH, HEOOXOAUMLIX AJIA BHIYHC/e-
HHSl C MOMOLIBIO MUKPOKaJbKyJasiTopa pasnoctd 3,7—5,1. Hapucyii B
TeTpajH BOCEMb KJETOueK

¥ BITHULIM B HUX COOTBETCTBYIOILHE NPl H 3HAKK. TH NOJTYyYHIID TIPH
3TOM NporpaMmy JelcTBHi, o6ecneyHBalolHX BbIYHCJIEHHE PAa3HOCTH
uyucen 3,7 u 5,1. Haneemcs, uto cocraBneHHas To6oi#i mporpamma
He OTJIHYAeTCsl OT CJEAYIOolieH NporpaMMel:
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A xaK Thl Aymaelib, MOXKHO JIH 3HaU€HVe TOH JKe CaMOH Pa3HOCTH

'jl

BbIUUCANTD Kak-Mu6o HHaye?

OueBHIHO, MOKHO, €CJIH BCIIOMHHTbD, YTO BbIYECTH MOJOXKHTEIBHOE
yucao 5,1 — 310 TO XKe camoe, uTO MPHGABHTHL [POTHBOIOJOKHOE,
T. €. OTpHuarejbHoe yuciao — 5,1. B HoBoM cayuae mporpamMMa BHI-

YHCJIEHHH NpHMeT TaKoil BHA:

[

3

+

1

/—/

Peayabrar, ecTecTBEHHO, NMOJYUHTCS TOT Ke cambiii: —1,4.

Hy, a xako#, mno-tBoemy, croco6 BhuKCJIeHHs1 Gojiee ynaue,
6onee paunonasen? Ilouemy?

Byab BHuMMaTenen!
YTO Yy MHKDOKaJbKyJATOpa

a) Tut yxe 3amertsd,

6) Ha knaBully cO 3HAaKOM CJOXKEHHS

MKIl-2 nBe KJaBMIIH CO 3HAKAMH «MHHYC»:

/—/

+

KJIaBHIIA CO 3HAaKOM jeNeHHs (H ApoGHOH ueproil) |-

Ilpu cneuike 3TH KJAaBHIIM MOXKHO cnytaTh. Ilocrapaics
He omwn6aThes!

—| . INepBast U3 HHUX CJAYXKHT TOJBKO JUIAl YKa3aHMs 3HaKa

«MHHYC» NPH BBOJI€¢ B MUKPOKaJIbKYJIATOP OTPHLATENLHOTO
yHcsaa. Bropas — 310 KnaBua apugMeTHYECKOro Aeii-
ctus BoiuutanuA. [locrapafica He ommnGaThcst H He my-
TaTh KiaBuiuu!

noxoika

* Tlpx 3anucH NporpaMM B TETPaAH NPAKTHUHEE PHCOBATH HE OTAENbHbIE KIETOUKH,
a MPOBECTH JBE JIHHHH H KJIETOUKH H306pa)kaTb PAcClOJOKEHHHMH BIUIOTHYIO APYr

K apyry. Torna nporpamMma B TeTpanu Gyner MMETb TAKOH BHA:

3
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1. Mpoeepr paBenctso: 101 +308=308- 101.
2. TloTpennpyiicsi B BLIYHCJICHHAX M NpPOBEPb HOBblE P2BEHCTBA:

a) 2944,84-3,3=11;
6) 2,106+ 1,894 —0,678=3,321;
B) 27431 —58=31—58-427.
3. BLIYMC/IH 3HaYeHHS] BBHIpaXKEHHI*:
a) —54,1463,6; B) —4,329—9,671+410,125;
6) 11,5—13,75; r) 104-28+420—74.

Moxer ObiTh, BHINOJHSISA pacueThl He C [BYMf, a € Tpems-ue-
THIPbMSA YHCJIAMH, Thl 151 ITOJIyY€HHS IPOMEXKYTOYHBIX Pe3y/ibTaToB He

nojp3oBajic kaaBuuied | =]. I[IpH BLIUMC/IEHHUN MOCJEAHEr0 BbI-

parkeHHsi B npHMepe 3,2 Thl, CKOpee Bcero, AeficTBOBaJs Mo Aporpam-
me A, a He no nporpamme B:

A |10 + 28 +

£33

20 - 74 =

B [10] [+] [28] [=] [+

20 == — 74 =].

Hano CKaszaTtb, 4TC Tbl NMOCTYNHWJ COBCPIIEHHO NPaBHJIbHO: BHI-
YHC/IAA N0 nporpaMme A, Tbl CYMEJI «CIKOHOMHTDL» JBa HAaXaTHs HA

kinaenwy | =1. Cka3aHHoe He 03HauyaeT, YTO IporpamMMa B HeBepHa.

Ona BepHa, H, BHIYHCJAA NO Heil, Tl NOJYYHIIb TAKOH 2Ke pe3ynbTar,
YTO H PH BBIYMCJIEHUH RO nporpamMme A. Y6eauch B mPaBHIbHOCTH CKa-
3aHHOTO.

Bomosin eule pa3 ynpaxHenue 3,6, BHHMaTeNbHO HabJonas
3a TeM, YTO NPOUCXONMT Ha MHAMKATOpE NPH HaXKaTHH KJaBHII
apudmeTnueckux aeicreuii. Haxarne Ha KiaaBuily apHpMeTHYecKoro
DeficTBUA NPHBOAMT K BLITOJHEHUIO paHee HAMEYEHHOro AEHCTBHA H
OJIHOBPEMEHHO CJIYXKHT NOJATOTOBKOH K BBINOJIHEHHIO CJIELYIOLIEro aeii-

crBHs. Tak, npu HaxaTHH KIaBHLIH | -} | BLITIOJHAETCS] BBIYHTAHHE YHC-
Jaa 9,671 u3 uyncaa — 4,329 1 NOAroTaBIHBAETCH CJOMKEHHE pe3yJib-
TaTta ¢ yucaom 10,125,

* OTtpeTn! K 3THM H JPYTHM NPHMEPAM M YIPAaXHEHUSM IHPHUBOAATCH B KOHUE

nocoGusi.
** B panbHeRuIeM, COCTaBJfAA H 3aMHCHBas# NPOrpaMMbl BHYHC/IEHHH, Mb JoGoe

H3 yHcen 6yneu 3anucLIBaTh B OIHOH KJETOUKE, XOTH MOHSTHO, YTO TIpH BBOAE 3TOrO
YHC/Ia, MOXKET OBIThb, nmpeﬁyercu HaXaTb HE OJiHY, @ HECKOJIbKQO KJIaBHIL.
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3. YU4MCHl YMHOXATL U BESMTL

J1151 BHINOJIHEHHS] YMHOXKEHHS, NOCJIe TOTO KaK BBEJIEH MIePBhIH MHO-

KuTeab, TpebyeTcsl Ha)kaThb KJaBuuy | X |, a 3aTeM BBeCTH BTOpPOH

MHOXHTCJ/Ib H HaXKaTb KJasuLly | = 1. I[J'IH BBINIOJIHEHHUSA JEJIE€HHA NOC-

Jie BBOJlAd JEJUMOro HeoOXOJMMO HaXaTb KJaBHily -1, @ 3atem

BBECTH B MHKPOKAJBKYJISITOD LEJHTENb H HaXaTh KJaBHIY | =|.

ITpuBoauM nporpamMmMy yMHOXeHus uncaa 9 Ha YHCJIO 8 ¥ nporpam-
My JesieHHsl yucia 7,2 Ha uuciao 0,9:

9 X 8 =],

7,2 = 0,9 =|.

Bynp BuuMmaTtenen!

a) Jlnst Te6s NPUBLIYHO B KAYECTBE 3HAKA YMHOXKEHHS
HCIOJb30BATDb TOUKY. B MHKDOKaJNBKYJATOPE HET KJIABHIUH

.1, a ectb KaAaBuma X|.

6) Tl 3Haewb, YTO B MHKPOKAJIbKYJISITOPE HMEETCs! K1a-

BHILIA C JeCATHYHOMH 3ansitoil| , |. B cmewke 31y ki1asuuy

MOKHO IIPHHSATD 33 KJIaBHLIY € TOYKOH (CO 3HAKOM YMHOXKe-
Hust). Ilocrapatics He ommbatbcs!

Ecan Tot ownbes . . .

... H HaxaJ He Ty KJaBHIIy CO 3HAKOM apudmeruue-
CKOro JieHCTBYS, KOTOPYIO XOTeJs HaxaTb, He cMyILakics K
HaXXMH HYXHYIO KJIABHIIY: MHKPOKAJBKYJATOP BHINOJHHUT
TO JAeHCTBHE, KJIaBHIIA C YKa3aHHeM KOToporo O6blia
Ha)Xara nocJjepusei.

2 3akas 42 9



Ecau T omHben . ..
.. . BBOAA BTOPO€ YHCJO, HO IO 3TOrO ThHl yKe BBeJ B
MHKPOKaJILKYJIITOpP NepBO€ YHCJAO H HaXaj KJIaBHIIY
onHOro M3 apHpMeTHUECKHX NEHCTBHH, TO NPH HaXaTHH

kaasuun | C| Bce caenanHoe 106010 paHnee He nponaner,
CTHPAETCA TOJIbKO NOCHAeHEE YUCJIO, BBEACHHOE C OIMGKOiA.

Ecan ol ominben ...

... nknasuy| C |Haxan cpasy e nocJje HaxaTHsi OHOH

H3 KJaBHLI CO 3HAKOM apH(METHUECKOro NeHCTBHSA, TO
MHKpPOKAJILKYJISITOP MepecTaeT NpaBHJIbHO paboTath.
Jns ucnpapsieHHsi CO3AABLIEroCsi MOJIOXKEHHsT HaXMH

Ha knapuup |=|{u| C|.
Tenepp MOXHO NPOAOJMKATD BLIUHC/JAEHHS Ha MHKpPO-
KaJIbKyJsiTOpe.

Tol yXke moHsJ, YTO MHKPOKANbKYJATOP He «CuHTaer cam». U
N03TOMY, BBLINOJIHSASI BBIYHCJEHHSI C MOMOLUBIO MHKPOKAJBKYJIATOPA,
OY€eHb BAXKHO GbITb aKKypaTHBIM, BHUMATEJIbHbIM, KOHTPOJIHPOBATh BCE
csou paedictBusi. Tlonesno mns BhluMC/eHUET Ha MHKPOKaJbKYJIsITOpe
NOJIYUHTD NpeiBaPHTEIbHbIH NPHOMIKEHHBIH pe3yJbTaT cnocoGoM rpy-
60#i NPUKHIKH, a 3aTeM Ppe3yJbTaT BHIYHCJIEHHH Ha MHUKPOKaJbKYyJsi-
TOpE CONOCTABUTb C Pe3yJbTaTOM rpyGoil MPUKHIKH.

ITyctb TpeGyercst HaHTH 3Ha4YEHHE BbIPAXKEHHSI

14,8962-22,4:4,884.
YerHo cnocoGoM rpy6Goi NMPUKHAKH HaXOAUM:
15-20:5=60.
IMonyuum OTBET C NOMOLIBLIO MHKPOKaJBKYJSATOpA:
14,8962-22,4:4,884=68,32.

CpaBHHB OTBET ¢ pe3yJLTaTOM rpyGoii NPUKHAKH, y6exnaemcsi B
NpaBAoONOAOGHOCTH MOJYYEHHOrO HAMH OTBETA.

[pu BLINOJHEHHH MOCJEHEro ynpaXKHeHHs1 TH ellle pa3 Mor yGe-
JUTBCS B TOM, YTO HaXKaTHe KAABHIIH apH(METHUECKOro neficTBHS,

B JIQaHHOM CJly4ae KJaBHLIM |- |, NPHBOJAMT K BLINOJJHEHHIO YKa3aH-
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HOI'o paHee JeHcTBHA YMHOXEHHA, H MUKPOKAJIbKYJAAATOP OKa3biBA€TCH
NOArOTOBJAEHHBIM K BLINIOJHCHHIO CJEAYIOLLIEro apmpme'r HYECCKOTO
BEHCTBHA JEJCHHSA, KOTOpPO€ H BHIOJHAECTCS NPH HaXaTHH Kia-

BHIUH | =].
4. BuuMcan 3HaueHHs BeJHUYHMH mo (opMmynam:
a) m=mi+ma-+4ms; rae m=31,5r; me=60,7 r; m3=17,3 r;
6) R=F\+Fs+4F;, rape F=202H; F.=73H; F3=6,8H.

5. Boluncau 3HaueHHs BHIPAXEHUH C MOMOILBIO MHKPOKAJIbKYJIATO-
pa, NpeiBapHTE/IbHO BBINOJIHHB FPYGYI0 NMPHKHAKY:

a) 8,2.9,5; 1) 77,9:(—9,5);

6) 14-(—11); e) (—2,32):(—1,16);
B) (—14)-(—105); ) 11-12.13-14;

r) (—333):37; 3) 186:3,1-10.

6. Kakue d¢usuyeckue BeJHUHHB BXOAST B  NpPHBEJEHHbIE
¢opmyib?
Boiuncu 3HaueHHs! BeJHUYKH MO (opMyJiaMm:

a) F=gm, rie g=9,84-, m=020 xr;
6) p=gph, ric g=98 1 . p=1030 5; h="50 m;

B) p=%’l-", roe g=9,8 K—f: m=68 kr; d=1,7 m;

{=0,10 m;
) Q=cm (ts—t), rae c=230 2% ; m=0,050 xr;

Kl‘-°C;
1,=232°C; t,=12°C.

7. Tlposepp cienyiouire papeHCTBA:
279,351 __27,9-39,

a) 3:6.9=6.9.3; 0 R TR

6) 5-17=5-+464+54—20; €) 3+5.2=5.243;
B) 11(64+8)=11-64+11-8; x) —16:4+8=8—16:4.
r) (23—16)7=23.7—16-7;

IToxoxe Ha To, YTO TpPH NpOBepKe ABYX TOCJEIHHX PaBEHCTB
y Tebsi uTo-TO He nosyuyuiochb. He oropuaiicsi, scnoMHH, uto apud-
MeTHUECKUe JeHCTBYs Pa3HyatoTcs 1o crapiiHHCTBy. ClloXeHHe H Bbl-
YnTaHHe — 3TO IEHCTBHSA NEPBO CTyNeHH, a YMHOXKEHHE H JeJIeHHe —
neficTBUS BTOPOH CTyNeHH. BBIUHC/sAS yCTHO 3HAayeHHe BbIPaXKEHHs
3+45-2, TH caM, KOHeYHO, CHauyaja Halfellb NpoH3BejeHHe 5-2,
a MOTOM K MOJIYYeHHOMY YMCJy npuGaBHuib uHciIo 3.

A BOT MHKPOKaNBKYJATOPY Thl NPEAIOKHI BLIMHC/IEHHS BLINIOJHHTD
B HENPaBUJBbHOH TNOCJAENOBATEJBHOCTH: CHAuala HalTH CcymMmy

2% 11



345, a NOTOM pe3yJibTaT CJOXKEHHSI YMHOXHTD Ha yncao 2. [lousiTHo,
YTO M OTBET MNOJYYMJIC HENPAaBHJIbHBIM.

BuiBop,

MHKPOKAJIbKYJIATOpP He HCNPaBJsieT HETOYHOCTH H
olHOKH, LONYILEHHbIE TEM, KTO Ha HeM paboTaer. [Toatomy,
pa6oTas Ha MHKDOKaJbKYJATOpe, CNeAyeT NMPaBHJIBLHO CO-
CTaBlATb IMPOrPaMMBl BLIYHCJEHHH, a 3aTeM — 6e3-
OLIHGOYHO BHITIOJHATL BHIYHCJIEHHS MO 3THM NpOrpamMMam.

Topsiiok BLINOJIHEHHS BLIYHCJEHHH yKa3blBalOT, HCNOJb3yst CKOG-
ku. lIKonbHHKAM, 3HAIOIIHUM O CTApIUHHCTBE apH(METHYECKHX HeH-
cTBHii, CKOGKH B BbipaxeHusx 3-4(5-2) u 8—(16:4) moryr noka-
3aThCsl JIMIUHHMH. A BOT [/If MHKPOKaJIbKyJAAITOPa BBEleHHE CKOGOK
B 3THX CJlyuasiX OKa3bIBAE€TCsl CYillECTBEHHOH MOMOIIBIO. ¥ «DJEKTpo-
Hukd MKII-2» HmeloTcsi K/NaBHIH OTKPBIBAIOILHX H 3aKPbIBAIOLIUX
CKOGOK, H NMO3TOMY 3HAU€HUS MPHBENEHHBIX BHIPAXKEHHH MOMHO BhI-
YHCJIHTb 10 CJIelyIOlHM NPOrpaMMam:

3 + (

x| [2 Y1 [=
H

8] [— (]l [16
=] [+ Yl [=].

Hy, kak? Tenepp Bce B nopsipke?

M Bce-Taku, oka3blBaeTcs, YTO BO3MOXKHBI TaKHe CJy4yad, KOrna
MHKPOKaJIbKYJIATOP «He 6yeT HAaC NOHHMATb», XOTH Mbl 6y/IeM HCTIOJIb-
30BaTh CKOGKH caMbM OGBIYHBIM JJIsl Hac ob6pasoM. Thel yxke peruun
npumMep 5,6, Hauies 3HaueHHe BoipaxkeHusi 14-(—11). Bumosnas Bhi-
UHCJIEHHS, He HCNOoJb3ysl CKOGOK, Thl JAEHCTBOBAJ. MO Mporpamme:

14l [x] [l =/ [=]

Bce TBOM neficTBHs Oblin npaBmiabHbIMH. M oTBeT nosyuen mnpa-
BUJIbHBIA. MIHTEpecHO, a yTO GYZeT, eciH TO K€ CaMoe BbipaKeHHe
BLIYHCJIHTD 110 MporpaMme, B KOTOPOH yKa3aHbl CKOGKHU:

14 [x (] Ml =1 Dl [=

-
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Tlonan sim Te6s1 MHKPOKAJBLKYJISATOp Ha 3TOT pas?

A MOXKHO JIH chenaTth Tak, YyToObl H NPH HCIOJb30BAHHH CKGOGOK
MHKPOKAJIbKYJIATOP JABaJl NPaBHIbHbIH pe3ysbTat?

Brinonuu BouKcaeHHs no nporpammam A u B:

A el [x] [ [

=/ |+ 0 ) =/,

B [14] [x ( 1

Pt

[—/ X

| [=]

Yro y tebsi mosyumnocs? Uem nporpamMmbl A u B otnuyatores ot
paHee NpHUBeIGHHOH NMporpaMMu?
8. Pemu nponopuuu:

x __ 4. R A ey 132 x
a) 3514 6) 5:3=4,5:x; B) Te1—"7 "

9. IloTpenupyiicss B BLIUHCAEHHAX:

a) Ckosibko mpoueHToB OT uucaa 216 cocraBnsier umcno 75,6?

6) 12% ot uucna A papHo 66. Uemy paBHO uncio A?

B) Kakne umcna cocrasnsiior 32, 47 u 55% ot umcna 1540?

r) Uemy pasen KIIJ| (kos¢duuuent nonesHoro AEHCTBHs) Ha-
KJIOHHOH ILIOCKOCTH, €CJIH BCS paGoTa, COBeplIeHHasl NPH MOAbeMe Tesia
N0 HaKJOHHOH MiocKocTH, Gbiia paBaa 1200 JIX, a nosiesHO BhINOJI-
HeHHasi pab6ota coctaBuia 780 J[xk?

4. Y3HAEM BOJBILE O NPMMEHEHMM CKOBOX
— 32,22
40,65—62,13 "

Ecin stoT npumep TH Gyrells pemiaTh APHUBBIYHLIM ISl Tebs1
06pa3oM, BHITIOJIHSS BCe BHIYHC/IEHHS NHCbMEHHO, TO Ha €r0 pelleHHe y
Tebs1 yiiner npumepHo 3—4 MHH. A Tenepb 3TOT e CaMblii NpHMep
pellH C MOMOILBI0 MHKPOKAJbKYJATOPA H 3AMEThb NPH 3TOM, CKOJIBKO
BpeMeHH notpebyercsi Te6e Ha pelleHHe mpHmepa. Mu! nymaem, uto
MIPH pellleHHH MPHMepa ¢ MOMOIIBI0 MHKPOKaJbKYJIATOPA BHIYHCIEHHUS
3afiMyT y TeOsl OKOJIO ONIHOH MHHYTHI, T. €. OHH GyIyT BLIIOJHEHH B
3—4 pasa GeicTpee!

Ilpu pelenuu noc/ieHero npEMepa ¢ NOMOLLBIO MUKPOKAJIbKYJISTO-
pa THl, cKopee Bcero, nefictBoBan ciaenyoowum o6pa3om. ChHauana
BhIYHC/HI pa3rocTe 40,656 —62,13 u, noayuyus pe3yibrat (4ucao —
21,48), 3anucan ero Ha JucTke GyMarH. 3areM Thl BBeJl B MHKPOKaJb-

13
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KyJaaTop uucyio — 32,22 u nopenun ero Ha yucao — 21,48. Ecnu B
oTBeTe THl MOJydYHsa uucio 1,5, T0 Bce B nopsiike — Tbl Bce Heii-
CTBHA BBINOJIHKJ NPABHJIBHO M NMOJYYHJ BEPHLIA OTBeET.

Hano ckasath, YTO MHKPOKaNbKYJATOP, C KOTOPhHIM Thl paboTa-
€lllb, NO3BOJISIET INPOH3BOAHTb BLIUHCJEHHSt 6e3 3afNHUCH TMPOMEXKY-
TOUHBIX pe3yJabTaToB. HaBepHoe, Tol He Gynellib CIIOPHTb, YTO IpH-
BeJIeHHOE Bhillleé BbIPaXXeHHEe MOXET ObiTh NPEACTABJEHO B HECKOJbKO
H3MEHeHHOM Buje: — 32,22:(40,65—62,13). B Hopoi#i 3anucu apobuasi
yepTa 3aMeHeHa 3HAKOM JesieHHs H ckoGKamu. CocTaBb nporpamMmy
BBIYHCJICHHS! NIOCIEIHETO BhIpaXKeHus. Pelin npuMep no cocTaBieHHOH
ToGOH nporpamme.

Peniasi npumep mo mporpamme

32,221 [/—/1 [= (1 [4065

—1 [fe213] |) =

(a Mbl HaneeMcs1, 4YTO HMEHHO TaKasi porpaMma u Gelia CocTaBJieHa To-
6Goit), Te6e He NoTpeGOBaIOCh 3ANMUCHBATD NPOMEXKYTOUHEI PE3yALTAT.

Kasxkayio ua ki1aBuil co CKOGKaMH NPH BHIUHC/IEHHH Ha MHKPOKaJIb-
Ky/nsiTope MOXXHO HCIOJIb30BAaTh JiBa M Jlaxe TpH pa3a nogpsa. Ecaw,

HanpHMep, Thl HaXXMelllb HA KJaBuilly { ( | CAMH pas, TO 3THM CaMbiM

Tl CTKpoewb cko6kn. HaxkaB omun pas wa kaasumy | ) |, TH

3akpoelub ckoOkH. Ecnu xxe Ha kaaBumy | ( | Thi HaXMellb Ba pasa
NOApPsif, TO 3THM CaMBIM Thl OTKpOelilb CHauaja BHENIHHEe CKOOKH, a

NoTOM M BRyTpeHHHe. Haxkas fiBa pa3a noapsa Ha kaapuuy | ) |, THi

3aKpoellb CHauyaja BHyTpPEHHUE, a 3aT€M W BHEUIHHEe CKOOGKH.
Bocnonb3ayiicsi CBOMMU 3HAHHSAMH O KJIABRHIIAX €O CKOGKaMH M Ha-
27
4 3HaueHHe BhipajKeHHA g.(12 +—n§-
275
ITepenuiun npumep, 3aMeHUB HenpaBUJbHYIO APCOb ST Ha yacTHoe

275:11. Ilepexoas K 3amucu mpumepa B HOBOH ¢iopme, Thl 6ynetib
BbIHYK/I€H Bbipa)kerue 275:11 saxmiouuts B ckobku. M torna s 1soedt
TeTPaZH NOSIBATCS M BHYTPEHHHE, H BHeLIHHe CKOOKH 9-(12-1-(275:11)).
CoctaBb mnporpamMy BLIYHC/JIEHHS 3HAUYEHUsT 3TOTO BBLIPAXKEHHA H
BBIMOJIHH BBIYHCJIEHYS.

Ecnn cocraBnennas ToGcH nporpaMma cOBN2Ja C NPHBEJEHHOH
HHKE MporpaMmoit

9 X ( 123 141 }(

o

275 [=] [} D] D1 [=
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H B OTBeTe THl NOJAYuMJ yucio 333, TO 970 O3Ha'aer, YTO TH BCe
clenaj MpaBHJbHO, HAy4YHBIIMCH HCIOJL30BaTh KJAaBHUIH €O
CKOOKam#,

Hago samerurb, uro nocseaHee BLPaXKEHHE MOXKET OHITh BHYHC/E-
HO H no Oojiee KOpOTKed, T. €. GoJiee palMOHaNbHOH, MporpaMme:

9| {x ( 275 [+

ul [+ N2l Dl =]

Bosee Toro, BHIMKC/IEHHS MOXKHO BBHIIOJHHUTD N0 NPOrpamme, KOTOpasi
npoie TORBKO YTC NMPHBENEHHOH NporpaMMbl:

275+n+12x['9"|=.

¥6exuch B TOM, YTO pe3yJbTAThl BEYMCJICHHH 1O BCeM TpeM
NpOrpaMmam COBRAAAIOT.

Caenyer 0TMETHTD, UTO CYLIECTBYET €lile OfHH CNOCO6 BHINOJHEHUS
BLIYHCIEHNH Ha MHKPOKaJbKy/asiTope 6e3 3anHCH NPOMEXYTOUHBIX
pe3ysLTaTOB.

5. CHA3LIBAETCH, ¥V MMHPOKARLKYNSTOPA ECTH NAMATL

MukpokanbKyaarop «Anekrponuxa MKIL-2» cOnanaer asyms Bu-
JaMH NaMsiTH — KPATKOBDEMEHHOH H AJUTEIbHOM.

TlepsbiM BHAOM NaMATH MHKPOKAJbKY/ASiTOpa HE3aMETHO JJIS Ca-
Moro cefs Tl yXKe HEOJHOKPATHO NOJib30BaJsicsi. Benomuy, Kak npo-
TeKaJM BHLIUHCJICHHA MO MPOCTHIM NMPOrpaMMaMm

3 +1 112l 1=lul72 09 |=I.

[lpy maxaTuu KnaBuill apudmeruueckux aAcicteufl | 4| Hiau

-~ i paHee Haﬁpamzoe YUCJA0 Ha MrHOBEHKHE rac/o, a 34reM Hnpo-

JIOJIKAJ0 CBeTHThCA Ha mHaukartope. Ilpm nHaGope ke cienylollero
YUCia epBoe Ueuesaso ¢ nuanKaropa. Ho, Heuedas ¢ unpukaTopa, 510
YHCJID OCTaBaJOCh B KPATKOBPEMEHHOH naMsiTH MHKPOXasbKYJisiToOpa,
KOTOpHIfi MOMHHJI YHC/IO, HCUE3HYBIee C HHIMKATOPa, A0 HaXKaTHs

kaasriy |=|. Ot paboTaiciliero Ha MHKPOKAJbKYyJATOpe He Tpe-

6yercst cn€iijHajbHO 3a6GOTHTBCSI O TOM, YTOOB MHKPOKaJbKYJSITOD
IIOMHHJA» MepBOe 4YMCJO: KpATKOBpPeMEHHas mnaMsitb paGoTtaer
aBTOMaTHYECKH.
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A BeT BTOpOH BHI NaMSITH MHKPOKaJbKYJATOPA — AJHTEIbHYIO
namsiTh BHIYHCASIIOILHI HCMIONB3YeT N0 CBOEMY YCMOTPEHHIO, HaXKuMasi
COOTBETCTBYIOLIHE KJABHLIH.

18
Pewn npumep: -5——}—:—3-3—57- 19. Ilpn perenun atoro mpumMepa
TeGe (ec/iH He BBOJUTH CKOGKH) NPHAETCs 3alHChIBATH POMEKYTOYHbIE

pe3yJbTaThl BbIYHC/IEHHH BBIpaeHHii %, %3--3 ¥ 57-19. Bmecro
BBIUHTAHHSA Npou3Benienus 57-19 ynobree Gyner npHOaBHTh NMPOH3BE-
Jenue (—57)-19.

U Bce-Taku npoMeKyTOUHBIE Pe3ybTAThl MOXKHO He 3allHCHIBaTh, a
33aHOCHTb B JJIHTEIbHYIO NaMsiTb MHKPOKAJbKYJsTOpA.

Hrak, pewm npumep 1—:—4—%-3-{-(—57)- 19, ucnosnb3ysi namfitb
MHKPOKaJIBKYJIATOpa.

Briyucad 3HayeHHe BbIpaXCHHA a 3aTeM, HaxXaB KJiaBHLY

?:

* o o
x—I1} ", BBenu noayueHHbi TOGOH pe3ynbTaT B AJIMTENBbHYIO Na-

MATH MalHHBL
23
Tenepp ciiefiyeT BLIMHCIHTD 3HAYEHHE BLIPAXKEHHS 5o-3, a 3aTeM
HOBBIH pe3yJbTaT CJIOXHTb C TeM YHCJIOM, KOTOpoe paHee OBLIO
«3arHCaHO» B NMaMATH MHKPOKaJabKyasitopa. Jlasi storo Heo6xoaumo

HaxaTb NOAPAN KAABHIIK] 4 IT—>x =|. HaxaTue Ha KiaBH-

ury IT—x MPpHBOAHUT K TOMY, UTO Ha MHIHKATOpE MOABJIAETCHA YHCIO,

paree 3aHeceHEOe B NaMATb MHKPOKaJIbKyasiTopa. Pe3yabrar ke cJo-
JKEHHs] 3HaYeHHH JBYX TEePBLIX BhIpaXKeHHii HY>KHO 3aHECTH B NaMSATh

MHKPOKaJIbKYJAATOPAa, CHOBA HaXaB KJ/aBHLIY x—>T1]. C 3Toro momen-

Ta MUKPOKaJIbKYJIsiTOp 6yAET yAepKHUBATh B CBOEH JIUTENbHOM NaMATH
yXe HOBOE YHCJO, a NpexHee YHCJIO OKa3biBAeTCHi «BBIYEPKHYTHIM»
H3 ero NaMATH.

Ocraercst BBIYHCAHTD 3HaUEHHE NOCJeIHEro Buipaxenns (—57)- 19
H pe3yibTaT BbIYHCJEHHS CJAOXKHTb C YHCIOM, XpaHALIMMCH B
NaMATH MHKPOKAaJbKYJSATOPA.

* BerpeualoTcsi Takue 3K3EMIVIADH MHUKpoKanbKyastopa MKIL-2, y kotophix
KOM8HJA «UHCJIO, BLICBEUHBAIOLIEESCs! HA HEANKATOpeE, 3aHcaTh B aMsiTH» 06o3HayeHa

Ha KJ1apHllie He cHMBOJioM | x—I1], a cumBo/IOM IT | ¥ KoMaHza «YHCJIO, 3anHcaHHoe

B NamsiTH, NOKa3aTh Ha HHAHKATOpE» oGosHayeHa He cuMBoJioM | [I—->x{, a cumBosOM

Uri
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INonnast nporpamma pelienssi npumepa GyzieT BHIIVIAAETh CleAyl0-
mum obpasom:

18 = 5 = x—I1 23 = 20

X 3 + x—>T1 = x—TI1

571 |/—/] X 19 +1 x| |=

IMpaeuabuniit otser: — 1075,95.

Byap BunMartesien!

Pa6orasi ¢ kaasumamu |x—TI| wu |[I--x|, Jaerko

OIIMOGHTBLCA M BMECTO OJHOH (HY2XKHO#) HaXaTb JpYryio
(HeHyKHYI0).

He oumbaiics, naxumas Knasuuy |x—T1| u [TT->x]!

3aKOHUYHB BbIYHCJICHHS, HE BRHIKJIIOYaH MHKPOKAQJIBKYJIATOP H €Lle
pa3 HaxXMH KJaBHIIY II->x|. Ha HHAHKATOpE MNOSIBJAAECTCS YHCIO

7,05, 3aHeceHHOE MOCIENHNM B NaMATh MHKPOKaJIbKyJsitopa. MHKpo-
KaJbKyJaTop «3abbln» mepsoe yucao 3,6, HO «noMHUT» BTOpoe. T,
KOHEYHO, 3aMeTHJI, YTO MPH BHECEHHH B NAMSATb MalIMHbI BTOPOro YHC-
Jla paHee 3aHeCeHHOe B ee MaMsiTh HNEPBOE YHCJIO aBTOMaTHYECKH
«CTHpaercsi»? A Kak HyXXHO NOCTYNHTb, JJsi TOrO 4TOGbI HPOCTO
CTepeTb YHCJIO, Haxofsnleecs B NamsATH MawwHH? Jlas storo
NpPHETCA B NaMATh MHKDPOKAJIBKYJ ATOpPa 3aHecTH yncno 0, HaxKaB Kaa-

Bumu | 0 | u |x—>I1j.

CyI1eCTBYeT el OlHH U OU€Hb HAJIEIKHBIH CNIOCO6 CTHPaHHA YUCAA,
32aHECEeHHOr0 B MaMATh MHKpOKalbKyastopa. Jias storo TpeGyercs
NPOCTO BHIKMIOYHTh MHKpOKasabkyasTop. Ilocae noBropHOro BkJioue-
HHSI MUKPOKAJIbKYJIITOP Yy2K€ He OYeT «[NOMHHTbY», KAKO€ YHCJIO HaXo-
JIHJIOCh B €ro NaMsTH.

6. KAK HA MMKPOKAIBKYNATOPE BbIYMCINAIOT
CTENEHM C LEENbIMM MNOKA3ATENAMH

BC]'IOMHHM, YTO BO3BECTH YHCJO B LENYIO IOJOXKHTEJIbHYIO CTe-
NEHb — 3TO 3HAYHT B3ATb 3TO YHCJIO MHOXKHTEJIEM CTOJIBKO pas, CKOJlb-
KO €AHHHL, COAECPIKHTCS B NOKa3sarteJse CTENEHH.
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Ipumepni: a) 10-10=10%
6) 10.10-10-10-10=105%
B) x-Xx=x%; x—Jui0o6oe 4YHCIO, He PpaBHOE HYJIO.
) XeXeXeX-XoX-X=X";
I) XeXeX...ox=x"
n pas

A xak, ckaxxem, Bo3BecTH B KBajpart uucso 11 ¢ noMouibio MHKpo-
Kanbkynaropa: OrteerT oueHb mpocT: uucio 11 Hajgo yMHOXKHTL Ha
ypcsio 11, T. €. BHINOJHUTH BBLIYHC/IEHHS MO NpOrpaMme

il X 11 =|.

Ipopenait HeGOMBHION 3KCMNEPHMEHT — BBHIMOJHH BBIYHCJAEHHSl 1O
nporpaMMam:

11 X 11 X 1 X =].

Kakne uyuciia B KaXKIOM H3 3THX CJjy4aeB Thl YBHAE] Ha HHAH-
KaTope?

Kakse BHIBOABLI TH caesial AJs cebs?

T, KOHEYHO, YK€ 3aMETHJ, YTO 006O03HAYeHHsi (CHMBOJIB) NpH-
BeJEHbl HE TOJIbKO Ha CaMHX KJaaBHIUax, HO ¥ Haja HHMH? Cozjatens-
MH MHKDPOKAJBKYJIATOPa MPEfyCMOTPEHO ABOMHOE HpUMEHEHHE GOoJib-

wuHeTBa Kiaasuul. Hapn knaeuivefi | X | mMeercss obosuaueHne x2.
3HAuHT, 5Ty K/aBHIY MOXHO MCICJb30BAThb J/Isl BO3BEJEHHS B KBAaJl-
pat no6oro yxcIa X, NpelcTaBJeHHOrO Ha HHAuKatope. Onnako, Ans

T0ro uto6bl Kiasua | X | cpabotana Kak kiasHwa | x? |, HeoGXoau-

MO JI0 ee HaxaTHs Ha)kartb kjasumy | F |. ITporpamMma Boiuuc/ienusi
kBagparta 11 Gyner BEIIVISASTb Tak:

11 F .

3ameTHs1 JiM Thl, YTO NpPH HaKaTtuu Ha kaauuy | F| Ha uHAMKa-
TOpe He 3aropaercsi HeOOJDBINON KPYXKOK — CHTHAJ HaXaTHa Ha

kiaapumy? Kiasuiua —ezmnc'rBeHHaﬂ, IIpH HaXKaTHU KOTOpOH

CHT'Hal He nosiBaseTcs. [esio B TOM, YTO 3Ty KJaBHIIY HUKOTAA He Ha-
JKHMAIOT OFHY, @ BCErla TOJbKO B COYETAaHHM € Kakof-iubo jpyroit
KJaBHlLled.
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Meul HaneeMcs, YTO THl HCIIBITAJ H OLEHHI MOCJEAHION NPOrpaMMy
M BBIYHC/IWJ HE TOJbKO KBafpar uucaa 11, HO Takxke M KBazpaThl
APYTHX HHCEJL.

C nomouipio MuKpokanpkynsatopa MKII-2 Bossoauts umcna

B KBaipaT MOXKHO emle no opHoi nporpamme. Han knasumeii | BI1

(B ee npsiMOM Ha3HaueHHUU Mbl pa3bepemcsi NoO3fHee) CTOHT 06O3Haue-
HHe xY. Mbl BhluMcaMiH Bhipa)keHue |17, 3HauuT, B HalleM Cilyyae

x=11, y=2. Tak kak cumBoa x? crout Hapa Kaapuuefi| BI1|, To no-

HAITHO, YTO mepej HaxaTtuem Knasuiiu | BIT|, uTo6Gel oHa cpaGorana

KaK KjiaBHUIA *, HEOGXOHMO CHauyaja Haxath KnaBuuty | F 1.

Hopasi nporpaMMa Bo3Bemenusi B Kpaapat uucsaa 11 Gyaer Boiras-
JeThb TaK:

11 F 2 =|{.

[

Kakoii pesynbrar nonyuaerca npu suaucienus 112 mo 3toéi mpo-
rpamme?

KoHeuwo, BHIUHCJASATD KBaAPATH YHCe 10 HOBOH MpOrpamme cJo-
JKHee, 4eM mo JioGoH u3 paHee npuBefeHHbX nporpamm. Onnako
Yy HOBOH NporpaMmbl €CTh CBO€ M OUEHb 3HAUHTEJBHOE JOCTOHHCTBO:
NoKa3aTesib CTeNEHH B CHMBOJIe xY 0003HaueH KakK NepeMeHHas Y,
a 3TO O3HAYaer, YTO NOKasaTe/lb CTENEHH MOXKeT ObTh JOOLIM uHC-
JIOM, 4 He TOJBKO MHCJIOM 2.

Takim o6pa3om no nporpamme { x F y =

MOXXHO HaxoIuTh Jio6Gylo cremenb y Jo6oro ymcaa x. Kmasumaj x¥

3HAUHMTENBHO «CHJIbHEE» KJaBHIIU -

BhlyHcsieHHe 3HAYeHHs] BHIPAXKEHHSl XY MHKDOKAaJbLKYJSATOP BHI-
NOJIHSieT 1O JOBOJILHO CJIOJKHOH mporpamme, 3ajioxeH#oil B Hero. Ilo-
3TOMY NPOMEKYTOUHBIH H OKOHYATEJIbHBIH PE3YyJbTAaT MHKPOKAJbKY-
JIITOP AAeT He OYeHb-TO OhicTpo. Tak uTO HabepHCh TEPHEeHUs ¥ nocje

HaxXatus KilaBHIUH He HaXKuMai KJIdBHILY { ¢y }, MOKA HA HHAH-

KaTope He MOSIBHTCH NPOMEXYTOUHBIH PE3yJILTaT.

* B Tex cayuyasx, KOrja Kakas-iu60 KJIaBHIIA HaXKHMaercs, ¢ TeM 4TOOH OHa
cpa6oTaja B COOTBETCTBHH € CHMBOJIOM, MPHBELEHHHM HAJ HEIO, Mbl B OGO3HAYEHHH

2
[ -G
KJaBHILIH 6y11€M TIIPOBOHTDb JAONOJHUTEJbHYIO HEPTY NOA CHMBOJIOM:
[
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Ecan Tth omnuGea...

...H HaxaJs knapuwy| F ], xora He cobGHpaJcsi ee HaXKH-

MaTh, TO Tenepb HaxXMH knaeuwy| C| (uHaye roBops, )
H NpPOAOKAN BHINOJHATL BHIYHCJIEHUS. D

Hcnuitail cnenyiolllne nporpaMmbi:

10 X = = H

10 % = = =].

Kakue BBIBOABI MOXKHO cHeJaTh AJs ce6a?
10. BoiyHc/aH 3HaueHHs] BbIpaXKEHHi:

a) 2% r) 10% e) 1,3%

6) 2% n) 10% x) 1,35

B) 4%;

1. TlpoBepn pasencrsa:

a) 22.23==95, J

5 55 o () =%

B) (2%)2=25; ) (0,5+0,3)2=0,52+2-0,5-0,3+0,32;
r) 55:5?—5¢ 3) (24—1,32=242—2.24.1341,3%
) (2-573=23.5%;. ) (27 —15) (27 + 15)=272— 15

Jlo cuX nop Thl BHIMOJHSAJ AEHCTBHA TONABKO C JECATHUHBIMH YMC-
Jgamu. Ho, Kak usBecTHO, uncsia MOryT ObiTh JaHbl Takxe M B BHIE
npobeil Wiy APOGHLIX YHCEJ, COAEpPIKAIUMX leNyio H APoGHYIO 4acTH.

Jlna BBeleHusi B MHKPOKAJbKYJSITOp KpoOu -%— Heo6GX0oAMMO YHC-
Jo 3 pasfenuTb Ha 4YHCIO 5.
1
Jl/si BBeleHHs1 B MHKPOKAaJbKYJISATOP APOGHOrO yHcaa 27, KOTO-

poe MOXHO paccMaTpUBaTh KakK CyMMY 2-|-—!-, HEOOXONUMO YMC-

Jio 1 pa3fienuTh Ha YHCJO 4 H K NOJYYeHHOMY pe3yJsibTaty npubaBHTb
yucao 2.

12. Haiign 3unavenusi BhipakeHuil (NpoW3Belsi NpeNBapHTENbHO
rpy6ylo NpPHKMAKY):
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ACOIE § (12 +12) 215,
6) 1,2°4-2,4% 2 025 .
B) (2-‘;’— _% +_!7>_)3; 8254

7. MMKEOKATBKYRATOP M YKHCHA B CTAHBAPTHOM BHEE

B TBOEM yueGHuKe anre6Gpwl Ans 7-ro Knacca B § 4 «Crernens ¢ ue-
JILIM TIOKa3aTesieM» MOSICHSiETCs, YTO B COOTBETCTBHH C ONpeleseHHeM
crenenu mo6oro yucia b (b==0) umeem:

b-b-b=b% b-b—>b% b=>b"; -,‘J-=b-'- L—p2
TaM e paCCKaSblBaeTCﬂ H O CTaHJlapTHOM BHOE 4HHUC]IA.
B Hayke U TexHHKe 3HaueHHMs (PUIHUECKHX BETHYHH HEPERKO

OKAa3HIBAIOTCA BLIPAXKEHHBIMH HJM OueHb GOJILLUMMH HJH OYE€Hb Ma-
JabiMu uncnami. Hanpumep:

panuyc 3emun - r=16350 000 m;
yAelbHast TemIoTa cropanus g=46 000 000 L ;
GeHauHa Xr
YAEJBbHOE CONPOTHBJCHHE p=0,0000000179 Om-wmM;
MeJi -
Macca aroMa BOLOPORA m==0,000...0167 xr.

26 Hysteit

BHINONHATL pacuerni, HMes AENI0 C TAKHMH YHCIaMH, HeynoGHO.
Ha nomowb npuxomut sanmch unces B cTaHAapTHOM Bune. Hanpu-
Mep:

r=6,35-10° u; p=1,79-10"8 Om-um;

g=4,6-10" 2%, m=1,67-10~% xr.

Jlio6oe uuci0 B CTaHAAPTHOM BHJIE MOXHO paccMaTpHBaTh Kak
NpoH3BeJleHue ABYX MHOXHTeJeH — necaTHYHoro ureaa a (1 <<a << 10)
u n-# ctenenn yucaa 10, 1. e. a-10". ([Tpumeyanue. Crenenp n
B Bblpax<eHuH @- 10" NpUHATO HA3LIBATH MOPHIKOM.)

MUKPOKaJIbKYJIATOP MOIKET BHINOJIHATh BCE AEHCTBHA C YHCAAMH
B cTaHjaptHoM Buje. HHrepecHO OTMeTHTb, YTO INpPH oOnepauMAX
¢ JEeCATHYHbIMHM YHCJIaMH MHKPOKAJbKYJSITOP HEPeAKO caMm mnepe-
BOJHUT MX B CTaHIAPTHBbIA BHI WJH K€ Pe3yJbTaT BbIYHCJEHHH C je-
CATUYHBIMH YHC/IaMH BLIJAeT B CTaHZAPTHOM BHUJeE.

Korpa Gynewb BHIIOJHSTH NpHBEJEHHbIE HHXKE yNpaxKHeHHsl, 06-
paTH BHHMaHHe, MOXAaJyHCTa, ,Ha BO3MOXHLIE H3MeHeHH: GOpMbI
3aMHCH YHCes Ha HMHAHKaTope. TakHe H3MEHEHHSl MOTYT NPOM3CHTH
fiocJle HaXKaTusl KJIaBHII

+ — X =1 waua §/—/i.
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He cmyiafics v nponoskaf BHIYHCJACHHS MO COCTABJEHHHIM TOGOH
nporpaMmam. Ilo3nnee Mbl 06cyauM TO, uTO TeGe yAaNOCh 3aMETHTh
BO BpeMsl BHIUHCJIEHHMI.

13. BoiuncaH 3HayeHMsi BHparKeHHii:

a) 1,540,5; ) —0,0021-500;
6) —2,663—0,073; k) 0,021.50;

B) 315,45-2; 3) 10:2;

r) 0,31545-2000; H) 1:2;

1) 0,0021 -500; K) 1:20.

TTocne BBINOJIHEHHS! MOCAEAHEro YNpPaXKHeHHs] HA HHAMKATOpe Mo-
AIBHJIACH CJIeAYIOLasl HENPHBBIYHAA 3aNHCh:

5 — 0 2

Tak Ha MHAMKAaTOpe YC/IOBHO o6Go3Hauaercsi uucio 5-107%
siBJISiOLlleecsT pe3yJbTaToM JejeHusl uucaa 1 Ha uucao 20. Hrak

1:20=5.10"%=0,05.

M Bce-TaKH nmoKa OCTaeTcsi HEsICHBIM, KaKHM XKe o0pa3oM uHcia
B CTGHAAPTHOM BHIle BBOJASITCSI B MHKDOKAJbKYJIATOP.

Korna Ha mHAuKaTope MOSIBJASIETCSi YHC/IO B CTAHAAPTHOM BHAE,
TO MHOXHTEJb @ HAXONHTCSl B MEPBHIX LUECTH siuellKax MHAMKaTOPa,
a noKasaTe/ib CTEeNeHH 7 — B NOCJENHHX TpeX siueHKkax. 3HauMT,
¥ BBOAHTb YHCJA B CTAHAAPTHOM BHIE B MHKPOKAJBKYJATOP ClaefyeT
B [lBa NpHEMa: CHauyajla BBECTH YHCJIO @, a 3aTeM yXe — I0Ka3aTeJb
creneny n. Kak BBOAWTCA YHCJIO @, TH YK€ XOPOLIO 3Ha€eLib, OCTAETCst
NOSICHUTb, YTO M KaK CJlelyeT Aenath AJs BBEJileHHsl MOKasaTess
crenend n. Jlas 31oro B nepeylo odepenb HeOGXOAHMO HaxKaThb Kia-

pumy| BIl|, a moroM yke B OOLIUHOM HOPSIIKE BBECTH YHUCJIO, SBJISIO-

1leecsl OKa3aTeseM CTEleHH.

14. Tlotpenupyiics BO BBOJle B MHKPOKAJLKYJSITOP YHCE] B CTaH-
JapTHOM BHJE:

a) 4,6-107; B) 6,35-10% ¢ 1,67-10~7;

6) —1,6-10% 1) 2,7-107% x) —8,3-107".

n) 1,79-1078;

Muxkpoxanekyastop «dnekrponnka MKILI-2» MoxkeT no xomanze

BbIYHCJSIIOLIEro NEepeBOANTb YHCJIA B CTaBAapTHHH BuA. Ecau mMonyan

(IEpeBOJIIMOTO B CTAHAAPTHHEIA BHA YHC/Aa X Gosiblle eNHHHMUL], TO
TAaKOe YHCJO MEPEBOAMTCH B CTAHAAPTHEI BHA 1O MNporpamme:

x F .
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15. IlepeBenu ¢ MOMOWIBI0O MHKPOKAJBKYJIATOpPA B CTaHAAPTHHIA
BHJ CJenyioLlye YHcaa:

o

a) 12; r) —12345;
6) 123; ) 29175432,
B) 12345;

Ecau Tenepb, mocje mepeBofa YHCJAA B CTAHAAPTHHIA BHA, ente

pa3s Maxartb Kaapumu | Flu l CN I, TO MHKPOKAaJBbKYJATOP BEPHET

YHCJIO B HauajbHylo dopmy.
A 3amerun aM TH, uto uHCIO 29175432 MHKPOKaNbKYAATOP
NPeACTAaBUJ B CTAHAAPTHOM BHJE, «YKOPOTHB» €r0 Ha TPH 3HAYAIIMX

uudpn? Tocne HaxaTtus knapuui | F u| CN | Ha HEOMKaTOpeE MOSIBU-

Joch uncao 2,9175-107, a He umcao 2,9175432-107. Ileno B TOM,
YTO NpPH NpeACTaBJAEHHH 4YHCeJ] B CTAHRAAPTHOM BHAE TPH sAUEHKH
HBAMKAaTOpa HCNOJb3YIOTCA LSl NpEeACTaBJeHHA cTefeHH uncaa 10.
Henonapuine Ha MHEHKAaTOp TPH 3Hauvauue LUMPpPH HE NMPONAAAIOT,
MHKPOKaJIbKYJIATOP HX «MNOMHHT» H YUHMTHIBAeT NPH BHINOJHEHHM Ma-
TEMAaTHYECKHX omnepaumnii. B 3ToM MOXHO y6enuThesl, ecliy, Hanpumep,
yucyo 222,22222 nepeBecTH B CTAaHAAPTHHIA BHJ, a 3aTeM YMHOMXHMTb
Ha 3 M NOJYuYEHHHIl pe3yJbTaT NePeBeCTH B AECCATHUHYIO (opmy.
CiaoxxHee OOGCTOMT JieI0 € NepeBOAOM B CTAHNAPTHHIA BHJ YHCe,
MOYJii KOTOPhIX MeHblIIe €AHHHILL. BBein B MUKPOKAaJbKYJIATOP YHC-
Jo 0,837425 n nepeseaH €ro B CTaHAapTHLI BHA.

OxasbiBaercs, 4TO AJisl NEPEBOJA 3TOTO YHCJA B CTAHAAPTHLIH BHJ

Tpebyerca kaapuum | F|u | CN | HaxkaTth nBa pasa, T. €. JEHCTBO-

BaTh Nno nporpamme | x F | CN l F | CN |

Uucao, MOAYJIb KOTOPOro MeHblle €IHHHLH, NepeBelleHHoe B CTaH-
DNAPTHLI BHMA, CHOBAa MpPEACTAaBHTb B BHAE NECATHYHOH Apo6H C mo-
MOIIBIO MHKPOKAJIBKYJIITOPA HE YAAeTCs.

16. Onpepeny MOPANOK KaXKAOro M3 NPHBENEHHHIX uHces. Cpoit
pe3ysbTaT npoBepb, nepepelisi C MOMOLIBIO MUKPOKAJbKYJsSiTOpa 4H-
clia B CTAHIAPTHHIH BHJ:

a) —0,575; r) —0,0000187;
6) 0,00392; 1) 0,000006930145.
B) —0,0392067;

17. TloTpeHupyiics B BblUMC/IEHUSIX, HAfIH 3HAUYEHHS BbIpaXKeHHii:
a) 1,3-10*43,3-10% r) —6,35-107"'41,8-107'%
6) 1,3-107%48,3-10%;, n) —3,824-10°—1,23-10%

B) 2,9-107°—7,1-10"% ) 5,2-10*.3,8-10%
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%) (3,45-102+1,65-10°)-8,1-10~%
3) 2,3-10?(2,84-10~2—5,3-10~%):7,7-10~".

8. [iBE MONE3HbIE KNABMLUM

Ilpr pellen#in MaTeMaTHYeCKHX 3aJad Ha COBMECTHYIO HEsiTelb-
HOCTb (Ha COBMECTHYIO paboTy) Jiiofieil HJIH MEXaHU3MOB H IpH pe-
LIEHHH HEKOTOPbIX (PH3HYECKHX 3ajay (HanmpuMep, Ha BBLIYHCJIEHHE
CONpPOTHBJIEHHSI Napasie/bHOTO COENHHEHHs] PE3HCTOPOB) HEPEIKO

1
OblBaeT HEOOXOJMMBIM BBIYHCJIHTD Ilp06b BHA s HJIH, HHaY€ ropops,

HaliTH 4YHCslo, 06paTHOE 3aJaHHOMY YHCIY X.

Ilonb3ysicb MHKPOKAJIBKYJISITOPOM, TakHe YHCJa MOXHO HAaXOJIHTh
HECKOJNILKHUMH criocoGamu. Camelit mpocTofi M, HaBepHOe, CaMblil fO-
HATHBIH crnoco6 COCTOMT B TOM, YTOOBI Uucyao | pasfenuTb Ha 3aiaH-
Hoe uHcno x. CocTaBb M 3anmHliM B TeTpajH NporpamMmy JIeJeHHs
yucna 1 Ha yHeso 25 U BBIOJHY BHYHC/IEHHE N0 COCTaBJIEHHOH TOOOM
nporpaMme.

Haneemcsi, yTo Thl 6e3 0OCOObIX 3aTpyAHEHHH INOJyyHuJ OTBeT:
41072 uau 0,04.

O6paTt BHuUMaHHMe Ha o6o3HaueHue 1/x, cTOsilliee Haj KJIaBH-

weii | = |. 3HaUUT, MUKPOKAJILKYJISITOP MOXET BBIUHCIATH YHCaa, 06-

paTHble 3afaHHBIM. [lJiIsl aTOTO CJiefyeT AeficTBOBATh B KaxIOM CJy-

yae mno nporpamme | x F |l /x l, rie X — 3aJlaHHOE YHCJIO.

Ecin x=25, 10 nporpamMma Gyziet Burasiaetb Tak: |25 | F | 1/x I

XOpOII.lO 3aMETHO OJHO W3 JOCTOHHCTB MOCJeIHeR nporpaMmbl: OHa

Kopoue nporpammsl | 1 = 25 ==|, COCTaBJIeHHOK paHee

e

To6OH IS BBIUMCJEHUS 4uciaa, o6patHoro uncay 25. Cnenyer otme-
TUTb TaKXe ellle OHO AOCTOHHCTBO HOBOH MPOrpaMMbl: BBIYHCJICHUS
N0 HeH HAYHHAIOTCH C 33JlaHHOIO YHcAa. DTO 0cOGEHHO YHOGHO, KOr-
Ja 3afaHHOe YMCJIO KaK pe3yJbTaT NPeNlIeCTBYOUIHX BBIYHCAEHHH
y2X€e BbICBEUHBAETCS Ha MHAHKATOpe.

18. Haiinn uucna, o6paTHee 3a1aHHEBIM:

a) I; ) 0,3333334;
6) —2; e) 1,25-10%
B) 0,5; x) 3,25-107°%;

r) —0,25; 3) 1,2857144-10~".

BurHCIH B KaXXIOM U3 CJy4daeB NMPOH3BEICHHE 3aJaHHOTO 4YHC/ia
H oﬁpa'moro €My 4HcJIa.
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19. Hailigu yKcia, IPOTHBOINOJIOXKHLIE TEM YHCIaM, KOTOpHE NpH-
BeJieHn! B ynpakHeHHH 18.

BbluncaH B KaxIOM H3 clyuyaeB CyMMY 3aJlaHHOTO YHCJ2 H Ipo-
THUBOIIOJIOXKHOIO €My 4YHCJIa.

Ilpy BHUHC/EHHM wuucia, OGpPATHOTO 3aJaHHOMY YHCIY X,
MHl Beerja 6pamu x40 («Ha Hyap pesnnth Hesb3sil»). A uto, ecun
BCE-TAKH MONBITATbCA C NMOMOLIBI0 MHKPOKAJNBKYJISATOpA HAHTH YHC-
Jio, o6patnoe uncay 0? IlompoGyit 310 crenath!

OxkasnbiBaeTcsi MUKPOKAJBKYJSITOP «pa3obpaJicsi» B TOM, YTO Thi
HayaJjl «UrpaTth He Mo NpaBUiaMy, H N0-CBOEMY CyMeJ «BHIPa3HTh Hpo-
TECT», NOCTABUB Ha HHAYKATOpPE NEBSTh MHHYCOB!

Ilpu BBIMHC/ICHHH JUIMHBI OKPYXKHOCTH {=2nr nau naomagy Kpy-
ra S=nr’ HeO6XOMUMO 3HATH HE TOJLKO 3HAYEHHE PAjHyca OKPYK-
HOCTH r, HO H uHcao m=3,14159.... Yucno n Hepenxo BCTpeua-
ercs B (H3nuecKnx (opMyJiaX, ONUCHIBAIOIMX KOJeOaHUs H BOJHHL
Koneuno, ero 3xHaueHHe ¢ TpeGYIOLIMMCH KOJHYECTBOM 3HAYallUX
LHQp MOXHO Yy3HaTk IO CIIPABOYHHKY, BHIMHCATR B CBOIO TeTpanb
H mocTapatbC 3ailOMHHTb, HO Y[OOHee BCEro, HaXaB KJaBHILH

Flu| n], noryuurs 5TO uwMCJIO Ha HMHIAMKATOPe MHKPOKAJIbKYJIf-

Topa. CKObKO Ki1aBulll TeGe npuuuioch Obl HaxaTb, BBOASI YHCIO 3t
B MHKPOKAJBKYJATOP?

20. Bpuncay 3HaYeHHs] BbpaXKeHUH, BBHINOJHHMB [IpEABapHTENbHO
rpybyio NpHKMAKY:

a) 20m;

byns sHuMarenen!

B asreGpandeckux BblpameHusix BHAa 20n, 2mr,
a(b+c) v np. NpHHATO ONyCKaTh 3HAK YMHOXKEHHs (TOu-
Ky). O0 sToM Henb3si 3abhiBaTh, COCTABJAS IPOrPaMMbl
BHYHCJIEHHA Takux Boipaxenuit. [IpaBHibHO cocTasJjieH-
Hble NPOrpaMMel NOJKHH COfepxaTh TpeCoBaHHe HaXaTb

Kjaapumy | X{:
20 X F k2 =|;
2 X F ul X r =|;
a X ( b + ¢ ) =|.
6) n-7,31% r) n%
B) 6,366198-10"".; n —;
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1, 1. Q1 t,
) 5t 3) 3557’

) W (5559 (%) -
ERIEY

9. TOYHO M CUYMTAET MUKPOKANBLKYIATOP!

Haiinn ycTHO 3HaueHHsI BBIpaXKeHMil:

1.5 1 10-3 10
a) —=; 6) =5; B) —5—; 1) 73.

A Tenepb (xoTa 370 3afaHHe TeGe MOXKET MOKAa3aTbCsl CTPAHHLIM)
BHIUHCJIH 3HAUEHHS1 3THX e BbIPaKeHHH C HOMOMIbIO MHKPOKalb-
kyasropa. Hy kak? Yto TeGe 6pocuiioch B riaasa?

Ham camumM Toxke GBLIO COBCEM HENETKO COTJIACHTBCA C TEM, UTO

L3 —-10, a 22.3=9,9999999.

Bbiusc/IH YCTHO H ¢ NOMOLIBIO MHKPOKAJIbKYJIATOPa 3HaYEHHs ele
TPeX BulpaKeHHii:

10:3 10 10:7
n) ——-3:3; &) —7; ¥) ——-7-T.

Yro y 1e6s1 nosnyunsioch? B uem Tyt peno? Moxer ObiTb, MHKpO-
KaJbKyasitTop HencnpaBeH? He Bosnyiics, Bce B nopsiake. Ilpocrto
MHKPOKaJbKYJATOP <«He Bce yMmeeT». OH «He 3aMeuaer», HanmpuMep,
yto pesynbrar peaeHust 10 Ha 3 Ha camMoM Jesieé He BOCbMHpPAa3psif-
Hoe uncao 3,3333333, a Geckoneunasi fecATHuHas apo6b 3,333... .
Yueno xe 3,3333333, nosBasionieecs Ha HHAMKATOpe, fIBJIAETCA NMpH-
GnuxeHHbLIM 3HaueHHeM vactHoro 10:3. TTostomy nocae ymHoxe-
Husa uucaa 3,3333333 Ha 3 Mml, ecrecTBeHHO, noayyaem He 10, a uuc-
a0 9,9999999 (Touree, 9,999. . .). Utak, onepupysi ¢ TOUHBIMH 4Hcaa-
MH, MHKPOKAaJIbKYJISITOP H3-3a OrPaHHUYEHHOCTH KOJIHUECTBA Pa3psjioB
(AyeeK MHAMKATOpa) MOXKET HaTh NPHO/MMKEHHBIF pe3ysbTar.

TlpH OnHOKpPATHOM BLINMOJHEHHH apu(METHUECKHX AeHCTBHH BO3-
HHKAallas MNOrpeilHocTh (HeTOYHOCTE) He MpeBblIaeT, KaK NpaBHIIo,
1—2 emunuu nociepHero paspsia B BOCBMH3HAYHOM umcie. A BOT
NpPH MOBTOPEHHH ONepaLMi NMOrpelIHOCTh MOXeT Bo3pactd. HiMenHo

10:7
3TO M MPOH3OLLIO NPH BHYHCACHHH BbIPaXKEHHS —07—-7-7.

Ipu nonyderun otBera ¢ JeBSITKAMH B NOCJENHHX Pa3psAnax 4uc-
Jla pe3yJbTar, KOHEYHO, CJeAyeT OKPYIJIATb. MHKPOKaJbKYJAATOP
MKII-2 cam okpyrsieHnsi pesysibTaTa BLIYHC/IEHHH He BBINOJIHSET.

U Bce-taku TeGe, HaBepHOe, GyJleT HHTEPECHO Y3HATh, YTO B pei-
KHX C/y4asiX MHKPOKaJIbKYJIATOP NPOH3BOJAMT OKpPYIJIeHHE pe3yJib-
TaTa BBLIYHCJIEHHM.
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21. Y6eauce B NPaBHIBHOCTH CKa3aHHOTO, BBIYHCJIHB 3HAuYeHHs
BbIPAXKEHHH YCTHO H C MOMOILBI0 MHKPOKaJbKYJsiTOpa:

a) 11111111 411; %) 11111111 —10,9;
6) 11111111410,9;  3) 11111111 —10.7;
B) 111111114-10,7:  ®) 11111111 —10,5;
r) 11111114105, ) 11111111 —10.3;
1) 11111111410,3; 10 o

e HIIHI—11; ) 534

IlpumMeuanune. Bunosuss 3aganus ynpaxkHeHust 21, Thl, Ko-
HeYHOo, Aorajiajicsi 0 TOM, YTO HeT HeOGXOJHMOCTH JecsiTh pa3 Ha-
6uparb uncao 11111111, Joctatouyno 310 umcno HaGpaThb OAMH pas,
BBECTH B NaMATb MUKPOKAJLKYJATOPA K MO Mepe HaJOGHOCTH BHI3bI-
BaTb €ro M3 NaMATH MHKPOKaJbKYJSATOPa.

10. MIOTPELLHOCTH M3MEPEHHA
UM BAXKHAS NPHUMHA
ANA OKPYTNEHMA PE3YILTATA BLIVMCIEHMA

Tlpu BLINONHEHHH PacyeToB CO 3HAYEHHSIMH (DU3HUECKHX BEJHUHH
NOSIBJISIETCA €Lle OfHA MPHYKHA JJif OKPYIVICHHS Pe3yJbTaToB BhI-
YHCJIEHHA Ha MHKPOKAJIbKYJIATOPE.

H3mepy, noxanyiicra, LiMPHHY CTPaHHUBI YYEHHUECKO# TeTpajH.
[lyctb ToGO# moayueH pesyiabrat: 16,5 cm. Ecan Thl uaMepun wmnpH-
HY BEepXHeH YacTH CTPAHHLHL, TO TeNepb H3Mepb LIMPHHY CTPaHMIB!
B ee HuxHell yacTH. ONHHAKOBH WJIH Pa3/H4HEl Pe3yJbTaThl TBOMX
H3MepeHH#?

Ilonpocr omHOro MMM JABYX CBOMX Apy3efl M3MEeDHTb LIHPHHY
3TOK e camoft cTpanuubl. Kakue pesyabTaThi u3MepeHHHl y HEX?

TIpuxonuTcst caiesiaTh BHIBOK, YTO NMpM H3MEPEHHH OLHOM M TOil XKe
BEJIUHHBI OJIKH H TOT JKE UEJIOBEK WJIH pasHbIC JKLA, NOBTOPSs H3Me-
peHusi, NOJYyYalT Pe3ysbTaThi, HECKOJbKO OTJIHYAIONIHECA APYr OT
apyra. LHudpel, obmue amns Bcex pesysibTATOB H3MepeHHil, pa3yMHO
cuuTaTh BepHbIMH. Bce «HeyctoHumBble» LH(PpBH, OKa3bBaOLIHECH
pasHbIMH B NOBTOPSIIOILMXCH H3MEPEeHHsIX TOH XKe caMoi BeJIHUHHHI,
Ha3HBAKTCS COMHHTENbHBIMH. B 3anucu ukciaa coMHHTeNbHBIE M-
pbl HMOYT TIOCJe BepHBEIX LHGP.

IlpuuATo cyuTaTh, YTO IPH H3MEPEHHMH JIHHEHKOH NOTPELIHOCTDb
HU3MEPeHHsI COCTaBJIsieT IOJIOBHHY HEHbl J[eJleHHA JIMHeHKH. ¥ TBoefi
JIMHeHKH BanMeHbliee JlesieHne cocraysier 1 MM, unn 06,1 cm; 3Haumr,
NOrpeIlHocTh H3MepeHus elo Gyner pasHa 0,5 MM, nwan 0,05 cm. Io
PsiRYy UpHYHH (M3-32 HeGOMBLLIOTrO ONBITAa H3MEPSIOILero, H3-3a HeTou-
HOCTe#, HONYILIEHHbIX NMPH M3TOTOBJEHHH OGBEKTa U3MepeHuH, H Apy-
THX MPHYHH) JONYCTHMO MOTPELIHOCTh H3MEPEHHs! CYMTATh GOJIbileH,
paBuofi 1 MM, min 0,1 cM. Cuntasn Tak, Th NPOCTO CKPOMHEE OLEHUIIb
BBINOJIHEHHbIE TOOOH H3MepeHHs.
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Kak cneayer noctynutb, 4To6nl N0 3aNKHCH pe3yJibTaTa H3MEpeHus
GbLIO BHIHO, YTO MOJIYYEHHRIH De3yJbTaT fBJSAETCH NPHOJHKEHHBIM,
a He TOYHBIM YHCJIOM?

CyinectByloT aBa crnoco6a.

1. 3anucbiBasi pe3yJabTaT H3MEPEHHSl, MOXKHO NPH 3TOM YyKa3arTh,
€ KakoH aGCOJIIOTHOH MOTPEeIHOCTHIO BBINOJHEHO H3Mepenne. B Ha-
1eM ciay4ae: HIHpHHA crpaHuubl d=16,5 cm 40,1 cMm.

2. MOXXHO pe3yJbTaT H3MEPEHHsl 3amHcaTh TaK, KaK 3aIHCHi-
BalOT TOYHLIEC YHCNA, HMesA, OTHAKO, IPH 3TOM B BHAY, UTO He Bce LHd-
pbl NOJYYEHHOTO pe3yJbTaTa SIBJSAIOTCH BepHbIMH. B Hawewm cayuae:
d=16,5 cMm. B uncse 16,5 nepBrie gpe 1HGPH ABJAIOTCA BEPHLIMH,
a nocJeaHss — COMHHTeJbHOH. BMecTo Hee BnoJsiHe Morsia Obl CTOAITD
Apyras uugpa, oTHYaoLlascad OT 3alHCaHHOH Ha eMHHUILY, T. €. BMe-
cro uudpel 5 Morsia 6ul crosith Hudpa 6 wiu 4.

Ycnoxuum 3apauy. Ilycts Tenmepp TpeGyercsl HaiiTH IJIOLAAbL
TeTpajHOH cTpanuubl. JlJisi 3TOro npuieTcs AOMOJHHUTENLHO H3MEPHTD
LJMHY CTPaHMUb /, a 3aTeM ee IVIOWA[b BLIYHCJHTL MO (OpMyJIe
S=dl. B Takux c/ly4yasfix roBOPST, 4TO IVIOUIaJb CTPAHHLbI H3Me-
psieTcsi KOCBEHHO.

IMycte anuma crpanuubl oKasanack pasHoit 19,7 cm, Toraa (cum-
TaeM Ha MHKPOKaJbKyJsiTOpe) IVIOILAfAb CTPaHHMIbI

S=16,5 cm:19,7 cM=2325,05 cm®.

Jlas BbIMKCIIEHHS TJIOIAJAH CTPAHHUB!I GBI MCIOJAb30BaHbl MpPH-
GauKeHHble 3EaYeHHs] ee mupl—mu u jumueel. Tlostomy nosmyuennoe
3Hauenue miomann S=325,05 cm® Henp3si cuutTaTh TOuHbIM. Hamu
noJlydeHo NpHGJHKeHHoe 3HaueHHe mioumanu. C Kakoil ke norpeiu-
HOCTBIO H3MepeHa IUIOLIAlb CTPAHHLIbI?

Ecnu npuHMMaTth BO BHHMAaHHe HaHMEHBIIHE BO3MOXKHLE 3Haye-
HHsl (HHXKHHE TPaHHLbI) JJIHHBL U IUHPHHBI CTPAHHULBL, TO Mbl NOJYYUM
HHXKHIOIO TPAHHLY IJICLLANM CTPAHHIBI yUeHHUYECKoH TeTpagu

Sy=16,4 cm-19,6 cm=321,44 cm%

Hakonen, ecim npHHMMaTh BO BHHMaHHe HaHGOJIbIUHE BO3MOX-
Hbl€ 3HayeHUs (BEPXHHe FPaHHLH) JUIMHB ¥ IUHDHHBI CTPaHHUbI, TO
Mbl TOJyYHM BEDXHIOI0 I'PaHHIy IVIOIIAAH CTPAHHLbI

Sp=16,6 cm-19,8 cM=2328,68 cm>.

SHaqm HeHCTBHTENbHOE 3HaueHHe IJOWIAJH  He Goupbiie
328,68 cm? 1 He Menblue 321,44 cM®. OGbIuHO, 3Has BEPXHIOIO H HHX-
HIOI0 TpaHMLB!l (PH3HYecKOH BeJHYHMHB, B KauecTBe HaubGoJsiee nmpas-
Jonofo6HOro, Hanbosee GAU3KOro K AeHCTBHTENLHOMY 3HauYeHHIO Ge-
pyT cpeiHee apudmernueckoe rpanul. B HaleMm ciyuyae cpenmee
apuqmemqecxoe rPaHdll FMPaKTHYECKH COBNAJAeT CO 3HauYeHHEM
325,05 cM’. (910 yTBepKJAEHHE MOIKHO NPOBEPHUTD.)
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HeTpyaHo 3aMeTHTDb, YTO BO BCEX TPeX IMOJYYEHHbIX HaMH pe3yJib-
TaTax OOLLHMH, COBIANAIOUMMH OKa3aJHCh TOJBKO 3HAUEHHs! COTEH
H JIECATKOB KBaJpaTHHIX caHTHMerpoB. Iludpul ke B paspsizax enu-
HHIl, JIECATHIX M COTHIX JioJiell eQHHHL OTJMYaloTcs APYr OT Ipyra.
Ec/iH HETOUHBIMH, COMHHTEJIbHLIMH AIBJISIIOTCA LHGPH B paspsine eiH-
HHL, TO LHMGPH B pa3psifiax AECATHIX H COTHIX JOJNieH eAMHHIBI yXkKe
ornpefie/IeHHO HeTOYHH.

Pe3ynbraThl KOCBEHHEIX M3MEpEHHil, KaK M NpPAMBIX, NMPHHATO 3a-
[HCHIBATb, COXpaHsii B HHX TOJIBKO MEPBYI0 COMHHUTEJBHYX UWHpy
u ot6pachiBasi Bce MOCJERYIOLIHE COMHHTENbHbE Luppu. ITpapuib-
HO 3aNMCaHHbll pe3yJbTaT BHIYHCJEHHAA (M3MepeHHs) GyAeT BLIIIA-
JeThb Tak:

S$=325 cm?+4 cm? wiu S=325 cm’.

Ocraercsi 3aMeTHTb, YTO B (pH3HKe LIMPOKO HCIIONB3YeTCs 3aMHCh
YyCe B CTaHAAPTHOM BHJE, B KOTOPOH mocnenHell 3padained nugpoii
SIBJISIETCS1 NepBasi COMHuTesbHasi uudpa. B npuBoauMBIX NpHMepax
nepBasi (coxpaHsiemasi) COMHHUTENbHAs] Ludpa NOAYEpPKHyTa:

8§=3,25-10? cm’? (mromanb CTpaHHULB);

g=4,6-10" %K (ymenbHasi TennoTa cropanusi GeH3nHA);
m=1,67-10"% kr (macca atoma BOAOPOAa).

Kak Th 3Haewb 13 Kypca aiare6pbl 7-ro Kjacca, NpH BEUYHCIEHHSIX
¢ NpHOJHIKEeHHEIMH 3HAYEHUSIMH BEJIMYHH B CYMME H B PasHOCTH CO-
XDaHSICTCA CTOJIBKO JECATHUHBIX SHAKOB, CKOJIBKO HX COHNEPXKHTCS
B TOM M3 JaHHbIX, TAe JECATHYHHIX 3HAKOB MeHblle. B npoussenennn
B B YaCTHOM COXPaHSIIOT CTOJILKO 3HayallMX LGP, CKOILKO HX HMeeT-
cA B TOM H3 JlaHHBIX, Ille 3HaYaluxX LUHMPp MeHbILe.

22. Peummn mpoctele 3ajaud, cobjiopasi npasuia npnﬁrux{eauux
BRIYHC/IEHHH.*

a) O6beM Boabl B Koabe 55 cm’. Cxo.nbxo BOZEI CTajio B KoJjbe,
ecu ee oGbeM yBeswdmiacst Ha 11,5 cm o]

6) V3 creknsiuHOlH GaHKu, B KOTOpOH XpaHHJach COAA Maccoii
100 r, otBecusin 15 r, a sarem eme 0,82 r compi. CKOJIBKO cOnbl
ocTanoch B 6aHke?

B) Kakas BHITajKuBamoliass CHIa neuc'rnye'r Ha TPaHHTHLIA BallyH
o6bemom 12 am®, nonHOCTHIO HOrpyKeHHbll B BOAy?

r) C Kako#i cpeaseil CKOpPOCTBIO JBHrajicsi aBTOMOGHIb, KOTOPbIi
paccrosinue B 1,7 kM mpomen 3a 133,6 c?

n) Jlaunna pe6Gpa rnacTmaccoBoro Ky6uka 2,5 cM; ero macca
13,25 kr. KakoBa mNOTHOCTb MJacTMacch?

Tlo kakoii nporpaMme Thl BBHITIOJHHJ BbIYHCJIEHHSA?

MoxHO s npesIoXuTh 6ojee palHOHAILHYIO NPOrpaMmy?

e) MiMelorcs Tpm pesucTopa, CONPOTHB/AEHHSI KOTOPHIX PaBHHI

* CoeeryeM npH COCTAaBJEHHH NPOrpaMM HCHOJb30BATh CBENEHHS, NPHBEAEHHHIE
B «IIpusnoxernu» (cM. c. 43).
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150 Om, 0,5 xOM u 110,8 OM. Yemy paBHO CONPOTHBJEHHE NOC/AENO-
BaTe/IbHOr0 COeJHHEHHsl PE3HCTOPOB? MNapallleJbHOI0 COCHHHEHHUS
pe3ncTopos?

§1. KAK C NMOMOLILLIO MMKPOCKANBKYNSRTOPA
HAXORAT KBALLPATHbIE KOPHM

Ilnowmanp, KOoMHaTHI, NOJ KOTOpOK uMeer dopMy KBanpaTta, paBHa
16 v°. KakoBa A/MHa CTeH 9TOH KOMHATHI?

OTBeTHTL Ha 3TOT BONPOC HETPYAHO, €CJIH HAHTH KBaApaTHBIH
KopeHb u3 ukcsa 16. Benomuu (cM. yueGHuk «Aare6pa-7», § 28 «Ilo-
HATHE apH(PMETHUECKOro KBaJpPaTHOTO KOPHA®), UTO «apHMerHye-
CKHM KBAajpaTHHIM KOPHEM H3 4HCJa @ Ha3blBaeTCsl HEOTPHLATENb-

HOE UMCJIo, KBajipaT KOTOPOro pasen a». Ilo onpeneneruio ~/16=4,
TaK KaK 4*=16. 3Hauut, JJAUHA 06O U3 CTEH KOMHATH paBHa 4 M.

Haseproe, Thl 6e3 0coGBiX 3aTpyiaHEHHii forajaelllbcs, YeMy pas-
HHl KBaipaTHBIE KOPHH M3 unced 4, 25, 121, 400, 625. A Bot kax jora-
llaTbcs, yeMy PaBHEL KBaipaTHbHle KOPHM M3 TaKHX uHcel, kKak 20,
141 unu 4000? B atoM peste GoJibLiyi0 MOMOLUbL MOXKET OKa3ath Tefe
MHKpPOKaJIbKy/siTop. C ero noMomplo MOXKEO GHICTpo nopo0patb Ta-
KHe HeOoTpHlaTe/bHbie YHCJA, KBAaPaThl KOTOPHIX PaBHBI COOTBETCT-
BeHHo 20, 141 u 4000.

INonpo6yit nono6path Takoe UHCJIO @, KOTOpOe SIBAsieTC apHMme-
THUeCKHM KopHeM u3 20. SlcHo, uto a>>4 (raKk Kak 4>=16) u onHo-
BpeMeHHO a<<5 (tak Kak 5°=25). HcnmiTaii-ka Tenepn umcaa 4,3
u 4,6. Bo3senu ux B KBaapar (KOHEYHO, C MOMOLIUBI0O MUKDPOKAJbKYJIsi-
Topa). Yro Thl monyuun? Kakue y TeGsi HOSIBHIHCH NMpPENIONKEHHS?

Tol npepnaraeiub HCNBTaTHL Tenepb yucaa 4,4 u 4,5? CorsacuMest
¢ To6oi. M kak? fIBnsieTcst in Kakoe-inGo M3 3THX YHCeN KBaapar-
HbIM KOopHeM H3 uncja 20? Uto panbiue? Tenepn, KOHeyHo, ciemyeT
HCIBITaTh YHCI0, Goabiuee 4,4 4 ofHOBpeMERHO MeHblIee 4,5, cKaxew,
yucyo 4,45. [lposiBH cBOe yNOPCTBO H HCMBITAl H 3TO YHCJIO.

C TOYHOCTBIO IO OAHOH HECATHTHICAYHOH KopeHb u3 20 paseH
4,4721 unu 4,4722. MEKpOKaJbKYJATOP NOMOT HAHUTH 3HaueHHe KBaf-
patHoro Kopust u3 20. Ho oxasniBaercs, 4To ¢ €ro NOMOLIBLIO MOKHO
HAXOJIHTb KOPHH 3HauHTENRHO GhICTpee.

Hagepusika TH y»Ke 3aMeTHJI, YTO Haj KaaBHuefl | = | npuseneHo

o6osnauenne 4/ Ecan xiapumia |=| Gymer maxarta nocie Haxa-

THA Ha manumy , TO OHA OyJeT AeHCcTBOBAaTh Kak K.naBnma .

qHCJIO, U3 KOTOpPOro H3BJIEKAETCH KBa}IpaTHbIﬁ KOp€Hb, HYXXHO BBO-

IUTb B MHKPOKAJbKYJATOP A0 HaxaTus KiasHul | Fl u .

23. IleficTBys mo mporpamme | x F |\/_ , Hafiiu KBaapat-
Hbl€ KOpDHH H3 4YHCeJ: —_—
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a) 16; Ja) m;

6) 20; M) 3,969-10%
B) 25; H) 1,08-105
r) 121; o) 1,08-107%
n) 1234321; n) 81,

e) 141; 144 °

) 4000; P) 5

3) 0,04;

1) 0,0169; <) 23—3-;

K) 0,705; ) —625.

24. Ilposepb clefyioLide paBeHCTBA:

a) V20-141-n=+20-141-m 1) (1/0,0242)°=~/0,0242%;
0.88__ /088 _\/—1_3 ‘ .\/—112

ONZT = » (V1)) =)™

B) Vn® =n-/m

25. Briuncau 3HauyeHHs1 BHpaxeHuH (MpeABapHTENbHO CHe/NaB

rpy6Gyio MPHKHIKY):
a) +/(4,32—3,11)-(8,75+ 7,06); n) V1,37-10°4-+/9,11-10% ;

17.262 — =
67 o122 ; o V4.7+/2.3.
B).‘/ 0,543—1,783 |
3,26012,649 °
-,/ 7,2240,8?2 |
DN 3705

12. MMKPOKAJILKYNSTOP NMOMOTAET PEILATD
KBAAPATHSIE YPABHEHMS

VYpasuenue puna ax?-+bx4c=0, rue x — nepemenHasi; a, b u
¢ — HEKOTOpHlE YHCIa, H3 KOTOPHX a=~0, Ha3bBaeTCs KBagpaTHLIM
ypaBHeHHeM. PellNTh KBajipaTHOe ypaBHEHHME — 3TO 3HAUMT HaHTH
MHOXXeCTBC €ro KOpHeH, T. €. MHOXeCTBO TakHX 3HAauYeHHil mnepe-
MEHHOH X, NOJCTZHOBKa KOTOPHIX B ypaBHeHue oOpallaeT ypaBHeHHe
B TOX/IECTBO.

B o6uiem ciyuae kBaapaTHoe ypaBHeHve ax®+bx-+c=0 umeer
IiBa KODHSfl, KOTOpble MOXHO Hai#iTh 1o ¢opmysam:

—b4vD _ __ —b—D
e M =T

rie D=b%*—4ac, D — NUCKPUMHHAHT ypaBHEHHSI.

Xi=
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Tlpu D>0 ypaBHeHHe umeeT ABa KOpHsi; npu D=0 ypaBHeHue
HMeeT OJHH KOpeHb (3HaueHMsi JByX KOpHeH COBNAJalT); HNpH
D <0 ypaBHeHHe KOpHEH He HMeerT.

Tlpu pewiennn KBagpaTHOro ypaBHEHHS CJleyeT, YCTAHOBHB 3Haue-
HHA KO3 duuHeHTa a, Broporo koa¢duunenta b u cBOGOLHOrO UjieHa
¢, BBIUHCAHTL JUcKpuMuHHAaHT D. A 3ateM, ecin D >0, HyXHO no
pHBeJleHHbIM paHee ¢opMyJiaM BHUHMCIHTb 3HAYEHHST KOPHEH Xy U X».
A Kak MOXHO NpPHMEHHTb MHKPOKAaJbKYJATOP JJIsl HaXOMXJAEHUS
KOpHe#l KBaipaTHOro ypaBHEHMsI?

JlaBa#i coctaBHM ¢ T06oi porpaMMel BHIYHCJICHHS KOPHEH Xy H X2
KBaJpaTHOro ypapHenusi ax’-+bx-+c=0. [Torauany 6ynem cuutath,
4TO MBI Y2Ke BBIYHC/IHIIH He TOJIbKO AUCKPUMHUHAKT D, HO H KBaJpaTHHIH
KOpeHb M3 JucKpuMEHaHTa ~/D. Toria HaM IPENCTOMT COCTaBHTBb
MpOrpaMMel BBIYMC/ICHHS 3HAYeHHH JBYX BHIpPaKeHHi:

—b+D ~ —b—\D
n ’
2a 2a

B KOTOpbIX uHciaa 4, b u /D — u3BecTHHL
IlporpamMma BheluHCJIEHHH NEPEOTO BhipaXkeHusi (mporpamMma A)
6yneT UMETb TaKOH BHI:

VDl |— b + - a =|.

Iloka, OJHaKo, Mbl HE€ PEIUIHJH, KAK HMEHHO CJE€AYET BBHIYHCJIATD

-\/D. HuckpumuHanT D=>b%—4ac MOXHO BHIYHCIMTD MO NpHBEACH-
Holi jfajee nporpamme B:

4 _>?| a ><| c /—/
+ b F |x_2| =|.

Jlns nosyuenusi ke suauenusi \/D nporpammy B cremyer jpomoa-

HHTb TpeOGOBaHUAMHU HaXKaTh Knasuu| F |u . Hosas nporpamma,

nporpamMma C, Gyzer uMeTb Takoi BHJ:

4 X a X c /—/ +

bFinl:F‘iv.
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Ecin Tenepr B nporpaMme A TpeGoBaHHe O BBOJE B MHKpO-
KaJbKyJsiTop uucaa /D 3amenum nporpammoii C, TO Mbl [OJYYHM
MOJIHYI0 NpOrpaMMy BHLIYHCJIEHHSI NEpPBOrO KOPHS KBaAPAaTHOro

— b4/ —tac
2a

c/eAyoLHM o6pasom:

YPaBHEHHS: X;= . Jta nporpamMma GyJIeT BHILISALNETb

4 a X c
/=1 [+] [ 1]
=] [F —] [e

=l |2 + a|l |=|

Mbl Hageemcsi, 4TO, pacmoJiarasi nporpaMMoll AJsi BLHIUHC/IEHHSE
KODHf X1, Te6e 6yleT HeTPYAHO COCTAaBHTb NPOrpaMMy JJIs BbYKCJ/IE-
HHSl KOpHs1 X2. )Kesaem ynaum.

TpounTtai, ucnuiTail ¥ HCNoJb3yii B cBoeil padote!

Mukpokanskyastop MKI-2 Gaaropapsi 3aiioxxeHHOH
B HEro MporpamMMe MOXKeET caM (aBTOMaTHYeCKH) HaXOAWMThb
KOPHH KBaJIpaTHOTO ypaBHEHHS.

JLast Toro yTo66! MHKPOKaNbKYJAATOP BBIMHCIUI NEPBHI
KOpeHb KBaJlpaTHOro ypasHenusi ax’-bx--c=0, nocra-
TOYHO BBECTH B HEro, OTHEJsi OTKPHIBAIOLIEH CKOOKOM,
Ko3(pHLMeHTE @, b B ¢ M HaxXaTh 3areM KIaBHIIH

Fln Ix:,zl. Haxas nosropHo knasuuu | F| u @,

MOXHO Yy3HaTb BTOPOH KOpeHb KBaJIpaTHOrO ypaBHEHHS.

Ilporpamma

a(b(cFEIF

@— 3TO nporpaMma peulieHHsi KBaJpaTHOro ypaBHCHHS

ax® 4 bx+c=0.




26. TloTpenupyiics B pelleHHH KBafpPaTHLIX YPaBHEHH C HOMOMIBIO
MHKPOKaJIbKYJIITOpPa; peIlHB ypaBHeHHs,, MNPOBepb MPaBHJIBHOCTH
HaWJEeHHBIX KOpHe#:

a) 2x*—9x4+9=0; n) x*—6,25=0;
6) —25x>+10x—1=0; e) —3x*475,9x+4475,8=0;
B) x*+45x—24=0; %) 3:x824-0,7x—~/7=0.

r) 50x—11x=0;

27. HcnbiTali HOBYIO NPOrpaMMy — peld KBaZPATHLIE yPaBHEHHS
H NpoBeph HalieHHble KOPHH:

a) 2x% —406x+20604=0; 1) —0,1x*—1,86x=0;

6) —5x°>—3x4-3,6=0; e) 1,2x* —6x=0;

B) x*—3,84x43,6864=0; k) /5-x*+/3,23- x —+/157,35 =0;
r) x4 14x445=0; 3) —x’—mn-x+2n%=0.

13. MMKPOKANLKYSIATOP M PELLEHME MU3IUYECKMX 3AMAY

Ilpu peienun ¢usHuecKMX 3afad MHOr0 BPEMEHH YXOAHT Ha
BHuHKcJaeRHA. CeMHKIaCCHHKH 3aMeualoT 3T0, HayHHasl pellarth 3alauu
u3 paspmena «Tennosble sBjeHusi». VI TyT Gosblrylo MOMOLIL MOXKET
0Ka3aTh MHKPOKAJbKyJsiTop. losb3ysich HM, Thi CMOXKelllb 3HAYHTE/b-
HO C3KOHOMMTbL BpeMsi Ha BbLINOJIHEHHe BHIUHC/EHHHA. Belb HMeHHO
JJ1s1 3TOTO H CO3/iaH MHKPOKaJIbKyJATOp. CIKOHOMIIEHHOE BPEMsI MOX-
HO Oyjer mOTPaTHTh Ha OGAyMBIBaHHE COJepKaHHA (H3HYECKHX
3ajad.

B xone BoinmosiHeHusI BHIUMCJEHHE NP pelleHHH 3ajay N0 (H3NKe
NOJIE3HO YYHTBHIBATb Psifi OGCTOSITENBCTB.

1. BykBamu B dusnueckux ¢opmysax 00603HAYaICT BEJHYHHDL
3unauenue Jio6oil PU3nUeCKOoH BETHYHHB — 3TO YHCI0, YMHOXKEHHOE Ha
€IMHHLY BeauuuHel. Yncao M enuHHUa ¢U3NUECKOH BEJIHYHMHBL
B3aHMHO CBfI3aHB: €CJAM OT OJHHX €AHHHIL mepefiTH K Jpyrum,
TO NPH 3TOM 0053aTe/IbHO HY»KHO M3MEHHTb M YHCJO.

IIpumepn.

CkopocTb Tena

v=15 -'-‘-“f, nnu v=15000 i. v=>54 X;
q q C

YaenbHas TelJIOEMKOCTD
c=4200 -E3-=42.10° 22w c=4,2 2K

Kkr.°C °

2. Boinosinss onepauvy Hanx 3HaY€eHHAMH ¢H3H‘leCKHX BCJINYHH,
HEOGXOIUMO BBINOJIHSTD onepalHn KaK Haa YHCJIAaMH, TaK H Haj
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enuHHuamu. I1py 3TOM OyeHb BaXHO CJaeAuThb, YTOOB €AHHHIL GBLUIH
NPaBHJILHO BHIGPaHbl U NMPaBUJIbHO 3alHcaHbl. B npuMepax pelienHs
3ajay, KOTOpH€e NpHBeAeHbH B TBOeM YyueOHHKe «Puauka-6—7», 310
TpeGoBanHe cobJonaercs.

Ipu BHIYKC/IEHNH HA MHKPOKAJILKYJSTOPE B HETO BBOASITCS TOJIBKO
4yHCaa. YUHTHIBATD €AUHULBI (QH3NUECKHX BEJHUHH JOJIKEH TOT, KTO
paboTaeT Ha MHKPOKAJLKYJSTOpE.

3. MUKpPOKaJNbKYyJAATOP BBHIYHCJAEHHS € NPHGIHKEHHBIMH YHCJIaMH
NPOU3BOJIMT KaK C TOYHLIMH. YUHTHIBATH NPaBHJIA HPHOIHIKEHHBIX
BHIYHCJICHHH (3anmHCHIBATh KOHEUYHBIl pe3yJbTaT BbIYHCJEHHH TOJBKO
¢ ONHOH COMHHTeJbHOH Ludpoll) ToKe NOJKEeH TOT, KTo paboTaer
Ha MHKPOKaJbKYJATOpE.

PaccmoTpuM pellenusi Tpex 3ajad.

3anaua l.

B xenesuwii koren maccoii 10 xr namuro 20 kr Boabl. Kakoe
KOJIHYECTBO 7TEMJIOTHl HYXKHO mNepelarb KOTJY, YTOObl HarpeTb €ero
BMecte ¢ Bojo#t ot 10 mo 100 °C?

Pas6epemca B pelleHHH 3TOH 3ajnayd (OHO MPHBOAHMTCA B yuel-
Huke «®Pusnka-6—7» Ha c. 152), o6paTuB ocoGoe BHHMaHWE Ha
BLINOJIHEHHE BHIYHCJICHUH.

Koresn nosyuaer KosinuecTBO TEmIOTH Q.

x|
kr-°C ’

tp—t, =100 °C—10°C=90 °C.

Qi=cim (tz—t|), rjae C|="-4_6_0

Qi =460 —22.10 xr-90 °C=414 000 [lx.

C

3nech U falee MOAYEPKHYTH MepBble COMHHTENbHbIe UHPH BCex
npubsnkersusix ynces. Yuncina pns 3HauveHwit Temnepatypel 10 u
100, ne sBasolMecss pe3yibTaTaMM BHIYHCJCHMH WJIH H3MepeRHii,
CUHTaeM TOUYHBIMH.
Bozna mosryuaer KOJHYECTBO TEIJIOTH Q.
Jx

Qo=cam> (tz— t:), roe 02=4200 oG "

Q2=4200 —2£-.20 xr-90 °C=7 560 000 [,
Ha HarpeBaHHe KOTJIA H BOJAB pAaCXOAyeTCsl KOJTHYECTBO TEIJIOTHI Q.

Q=0Q:1+Q=
Q=414 000 Ix+7 560 000 Mx=7 974 000 [Ix.

Orger caenyer OKpPyrJHMTh A0 BTOPOil 3Hauyaulel LHpHI:

Q=8000 000 [Ix=80-10° [ =8,0-10° kIlx.
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Pewas 3apauy, moxkHo GLIO CHayaJjia MOJyYHTb OTBET B o0IlleM
aare6panyeckoM Buzie: Q=cim; (to—t)+ cama (t2—t1). dsis nosyue-
HHSl YHCJIEHHOTO pe3yJibTaTa MOXKHO BOCHOJIb30BAaTBhCS NPOrpaMMoii:

¢ X m X ( t

- 4L I ) = x—>TI1 E

X mg X ( ts —

t ) 41 {I->x =| wuim,

TaK KaK pasHOCTb fp—1{; JIeTKO BBIYHCJSIETCS] YCTHO, NPOrpaMMoi:

€1 X m X to— 1t = x—T1 Co

A

X me )4 ta—1 + N—>x =

WK xe enle Gosiee KOPOTKOH Nporpammoii:

c X m + ( c2

X m2| ) X to—1 =|.
OtBer: Q=8,0-10° xJIx.

3apaua 2.

Kakoe kosmuecTBO 3Heprud notpeGyercs LA MpeBpAallEeHHsi BOAbI
maccod 2 Kr, B3siToii npu Temnepatype 20 °C, B nap npu Temnepa-
Type 100 °C?

(Texcr 3amaum W ee pellleHHe NpuBeAeHH Ha C. 172 yuyeGHuka
«®PH3HKa-6—7>».)

Ha narpeBanne Bopbl 70 f2=100 °C HY>KHO 3aTpaTHTb SHEPIHIO
Qi=cm (t—1t), rne ¢=4,2-10? ——Kf’fc .
3areM Ha HcnapeHne KuOsiued BOAbl Hano GyHeT AOTOJHHTENBbHO

H3pacXopoBaThb 3HeprHio Q:=rm, rae r=23- 10“% . Best m3-
pacxonoBasHas 3Heprus Q=Q:+ Q2 nau

Q=cm (tz—tH)+rm.

Moxno MPEAJIONKHTL HECKOJIBKO IpOrpamMm BbIYHC/ICHHA Q.
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1. z x| | [x (
.| [-] [« Y1 [=
x—>T1 z X m + M>x =|.
2. 1lc X m X to—1 = x—>T1
Z X m + IT—>x =
3.1¢ X m )4 to—th +
d [1 xI [=] D ="

@opmysty, SBJIAIOILYIOCS OTBETOM B OO6LIEM BHAE, MOXHO Ipe-
o6pa3oBaTth, BhiHecss m 3a ckoGKu. Torma monyunm:

Q=m(c(ta—t))+r).

Jnst BhuHCIeRusi pe3yabTaTta 1o HOBOM ¢(opMyJsie MOXKHO mpen-
JIOXKHTh HECKOJIbKO HOBHIX NPOrpamM.

4. Im X ( c X

tz—tl —|— r )

5 jta—1 X c + r X m =\

Kakyio u3 nporpaMm BBIYHCJIEHHS] Q Thi CUHTaellb CaMmod yaau-
HO#, caMo¥i panHOoHaJIbHOH? Tlouemy?

BoinosizuB  BHIUHCJEHHMST HAa MHKPOKaJIbKyJsiTope, He 3abyib
OKPYIVIHTH NOJyYeHHBI ToGOH pedyabraT. Tak Kak 3HaueHMe Macchl
(m =2 kr) u 3Hauenus Temnepatyp (£ =20 °C u £,=100 °C) 3ananun
H He SBJSIOTCH pe3yJsibTATaMH H3MepeHHii H BBbIUHCJEHHH, TO HX
CleAyeT CuYUTaTh TOYHBIMH. OKOHUYATENIbHBLIH pPe3ysbTaT JOJIKEH
COBNACTh C OTBETOM, NPHBENEHHLIM B yuyeOHHKe:

Q=5,3-10° Ix.

3apaua 3.

[IkosbHUK M3 JABYX PE3HCTOPOB COCTABHJ CHAadajla MOCJEAOBa-
TEIbHOe COeJMHEHHE H H3MEPHJI €ro CONpOTHBJICHHE (OHO OKa3asloch
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paBueiM 400 OM), a 3aTeM — napanie/IbHOE COEIHHEHHE, CONPOTHB-
JleHde Kotoporo 6bwio paBHo 96 Owm. Illkonepnuk cpan npuGopw,
3a6biB H3MEPHTDb COMPOTHBJICHHE KaXKJOTO Pe3HCTOpa B OTHEJBHOCTH.
ITomorn emy y3HaTb CONpDOTHBJIEHHSI PE3HCTOPOB.

Ilpu nocsenoBaTe/IbHOM COENHHEHHH COMPOTHBJIEHHE COEJHHEHHS
PaBEO CyMMe CONpPOTHBJIEHHH OTAEJBbHLIX pe3UucTopoB: R'=r;+ro,
R1=400 Owm. Ilpn napanjeJbHOM COeAHHEHHH CONPOTHBJIEHHE COENH-
HeHHsl H conpoms.neﬂna OT/JE/ILHBIX PE3HCTOPOB CBfI3aHLI 3aBHCH-

1
MOCTBIO: — +-—— wim R7=—""_ R” — 06 Om. 3uauur,
R” f|+r2
nr
R" = ;ef WIH r.r2=R'R”. Ho ry=R’—n, torma r (R'—r)=

=R'R" u —r{+R'ri—R’'R”=0, rae R’=400 Om, R”" =96 Om u
R’R” =38 400 Om®.
OKOHYATENLHO:

—r}4+400r, — 38 400=0.

C NOMOILBI0 MHKPOKANLKYJSITOPA HAXONHM KOPHH KB3LPATHOTO
ypaBHerusi: ryy=r; =160 OM; riz=r.=240 Om.

[lpuBeneM elle HECKOJBLKO NpPHMEPOB pelueBdsi (H3HYECKHX 3a-
nay. Ilpn pemleHHM HOBBIX 3ajay noTpeGyeTcsi BCHOMHHTb MaTte-
puan Kypca ¢usuku VI knacca.
3apnava 4.

Taray nepeeie 11 MHUH CBoero OBHXKEHHMSI LIEJ CO CKOPOCTBHIO
35 kM/4, a B nocaenymomue 18 MuH nBHraNCcs CO CKOPOCTHIO 45 KM/u.
Kakoit okasanacp CpelHsisi CKOPOCTb JIBHIKEHHS Tsiraya?

CpeHIOI0 CKOPOCTh BBIUHC/ISIOT Ka2K YacTHOE OT JIeJEHHSI BCEro
NMPOHJIEHHOro MNyTH Ha BCE BpeMsi ABHXeHHA. B Haniem c.nytxae
vcp=———i:if: . Tsgrau B nepsHil NPOMEXYTOK BpEMeHH t‘—ﬁo y
H B NOCJIeAYIOIHHA NPOMEXKYTOK BpeMeHH f»=0,3 4y ABHraJjcs paBHO-
MEpHO, HO ¢ Pa3HBIMH CKOPOCTSIMH: CHayalla CO CKODOCTBIO U;==
=35 KM/y, a 3aTeM CO CKOPOCTHIO U==45 KM/4. 3HauHT, s;=uv\l;
u 82=02t2.

CnepoBaTesbHO, CPENHIO CKOPOCTb JBHIKEHHSI TSAraya MOXKHO
HaiTH 1o ¢opmyJe:

v vlt|+v2f2
L L4122

Briunc/ieHHSt MOXHO BHINOJIHMTH TIO ONHOM H3 CJEAYIOIHX MNpo-
rpamMm:

1.} & + |_fg- = x—TI1 0 X t - | §

-+ ( v2] I X ] = H—o>x ) =
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216 {4+ | ] |=]| [x=T0| Joo} {X] 0] LT ] C

vl [ X122} 1) =] {H>x} |=

3.1u] X t + ( v2] | X ) ) -

AIs1[+H = D=

Oteer: vpr 41 KM/u.
3anavya 5.

B naGopatopHy pacTBOp COJH NOJYYHJH CJHB BMECTE€ PacTBOp
conu o6bemom 180 cm® mnotHocTeio 1,42 r/cM® m pactBOp conn
o6bemom 240 cm® moteocthio 1,20 r/em’,

Kako#i oka3sajiach INIOTHOCTb PacTBOPa-CMECH?

TlnoTHOCTE pacTBOpa-cMECH MOKHO Y3HATh, pasfie/lHB Maccy
pacTBopa-cMecH m Ha ero o6beM V. Macca pacTBopa-cMecH paBH2
CyMMe Macc CJHTHIX PpacTBopoB m=m;+me uau m=p,Vi+4p:2Vs,
rae p1==1,42 rf/em? p2==1,20 r/em® V=180 cm®; V=240 cm’.

O6nem pacTBOpa-cMecH paBeH cyMMe OOGBEMOB HCXOAHBIX pa-
CTBOpPOB:

V=Vi+V..

Takum 06pa3oM IVIOTHOCTE PACTBOpPA-CMECH MOXKHO BHIYHCJIHTB
no ¢opmyJe:

__piVitpVe
Vi+V: -

C TOUKH 3peHHsI MaTeMaTHKH MNOJydeHHast ¢opMmyja JJsi Bhl-
YHCJIEHHS! TIJIOTHOCTH pacTBoOpa-cMecH coBnagaer ¢ ¢dopmysaon aas
BLIYNCJEHHS] CpeJlHed CKOpPOCTH, BHIBENEHHOH IpH peIieHHH 3aja-
yH 4. 3Ha4YHT, NPOrpaMMy BHIYHCJIEHHS IJIOTHOCTH PacTBOPa-CMECH
MOXHO MNOJIyYHTh H3 Jo6Gof nporpammbl (1, 2 mam 3) ana BH-
YHCJIEHHS1 cpefHeH CKOPOCTH, 3aMEHHB B Hel BeIMYMHH v, f), U
H { Ha BeJHUHHH 3, Vi, p2 H V.

Orger:
p=1,29 rfcm®

3apgaua 6.

KakoBa macca cranpHON NMpOBOJIOKH, AMaMeTp Kotopoi 0,24 mm,
€CJIH H3BECTHO, 4TO €€ conpotuBJjeHne 627 Om?

Maccy npoBosIOKH MOKHO HafiTH, €ciM 3HaTh IVIOTHOCTL CTaJH P
Hn o6beM V npoBoaoku. IlnotHoeTs cranm onpenessieM no Tabauie:
p=7800 kr/mM% O6beM mNpPOBOJOKH V HEH3BECTEH, HO €ro MOXHO
BHIYHCJIHTbD, YMHOXHB IJIOIIaflb MONEPEYHOr0 CEYEHHSI IMPOBOJIOKH
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S ua ee mamny [l Tlnomane npoBosiokH S Haxonum no ¢Qopmyse
2
=14«:{_; d=2,4-10"*% M, a nuKy NpPoOBONOKU onpezeasieM u3 ¢op-

1

MYJIBI R=p3,,-§-.
Bynb BuuMatesnien! B sTof ¢opmyne ps, 03Hauaer He IJIOTHOCTh
MaTepHana NPOBOJIOKH, a €ro YAeJIbHOE COMPOTHBJIEHHE, KOTOpOe

Gepem u3 TabuuuB Psn=1,0-10"7 OM-Mm.

2
HUtak, m=pV; V=S8I; 1=RSy —nd”
Pon 4
Crenioatenbho, m=pSl=ESRS__eRS”
- Can P
¥ oKoHuaTeabho m=2R%9
16p3a

TlporpaMma nisi BLIYHCJAEHHS Macchl NPOBOJOKH 3anHILETCs
cjefylomHM o6pa3om:

el IXVIRVIXIIFII=Y | FL 122 IX] |d

Flx2  |Fl 12 1=]]16

OtBetr: m=~0,10 kr.




A NTO AANbUIE!

Hoporoii uurarenn! Thi 3akoHuHJ pa6oTy ¢ nocoGHeM, 3a He-
GOJIbILOH CPOK Thi HAYYHJICSI BBHIMIOJHATL HA MHKPOXaJbKYyJATOpE BCe
H3BECTHble Te6e MaTeMaTHUECKHe Onepallii, NO3HAKOMMJICH C «Xapak-
TepoM» MHKpOKaabKyastopa MKII-2 — y3nan ocobennoctd paGoThi
¢ HuM. HoBhie 3sanus 1 ymenus nomoraloT Tenepbh Tebe BHINOJHSTDL
HeOOXOUMbIE BhIYHCJEHHSI NPABHJIBHO H PAllHOHAJbHO.

Th y3nan o Ha3HaueHMHM BCeX 24 KJIaBMII MHKDPOKAJbKYASiTOpa
H O JIONOJHHTEJIbHOM Ha3HaueHMH 8 u3 Hux. OnHOBpeMeHHO THI,
KOHEYHO, NMOHSJ, YTO NOKAa TH ellie He BCe Y3HAJ O HOBOM IIOJIE3HOM,
YMHOM H HHTepecHoM npuGope. Mayuas najee WIKOJbHHE Kypchi
MaTeMaTHKd H (H3MKH, ThI CMOXellb NOHATbL JIONOJIHHTEJbHbIE
Ha3HayeHHs emle 13 KiaBHII ¥ HasHaueHHe nepexmouarenss «[—P».
OBnagerh HOBHIMH NpueMaMu paGoThl ¢ MHKPOKAJbKYJIATOPOM Tebe
OXOTHO NOMOTYT TBOH NpenojiaBaTe/ii MaTeMaTHKH ¥ ¢Hu3uKH. MHoroe
Thl CMOXKEILb Y3HATh CaM, H3YUYHB HHCTPYKUHIO K MHKPOKAJIbKYJIATOPY
¥ OOpPaTHBILKCH K KHHIaM, B KOTOPbIX paccKasbiBaeTcsi 00 yCTpoiCTBe,
NpHHIMKIE eACTBHA MHKPOKaJIbKYJISITOPOB U MpHeMax paboThl ¢ HHMH.

Bor neGosbwiofi CnHCOK KHMI, KOTOpHe MoryT Tebsi 3auHTepe-
COBaTh:

Muxpokaabkyasarop <«Diektponiika MKII-2». HHcTpykuusi mo
3KCIJIyaTaliu.

B HHCTPYKIMH TPHBOASATCH NPaBW/Ia 3KCIVIyaTalldd MHKPOKAJb-
Ky.nm‘opa, OOBACHAIOTCA BCe 0603Haqemm Ha KJaBHIIAX H Han
K/IaBHIIAMM, NPHBOJUTCH TECT JJISi NPOBEPKU HMCIPABHOCTH MHKPO-
KaJbKyJsiTopa.

beawit 10. A. Cyntaoiman MHKposaekTponnka.— M.: Hayka,
1983, 120 c.

B KHure paccmartpuBaercsi .YCTPOHWCTBO MHKPOKAJILKYJATOPOB,
06CyKAaioTCs ipHeMBl paGoThi C PasIHYHLIME MHKPOKAAbKYJIATOPAMY,
NIPHBOASITCH CBEJICHHSi MO HWCTOPHH BHYHCJMTENbHOH TEXHHKH,
BBISIBJIAIOTCH NMYTH € JajbHeRIero pasBHTHS.
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Kpoiiap I. Uro ymeer MO MHKpOKaJabKyasitop? — M.: Mup,
1981, 133 c.

IlpounTaB 3Ty KHHTY, MOXHO Y3HaTbh 06 HCTOPHH CO3LaHHSA
CUETHHIX YCTpoiicTB — of abaka a0 DBM. B kuure npusoastcs
COBETH, KOTOpHle NOMOTYT YHTATeJI0 OBJIaJieTh HABLIKAMH Panuo-
HaJIbHbIX BBIYHCJIEHHH C NOMOLIBIO MHUKPOKAaJBKYJAATOpA.

Yaxkxanp A Uro ymeer kapmarnaa DBM? — M.: Papno u
cBs3b, 1982, 144 c.

B knure pacckasniBaercsi 06 ycTpoiCcTBe M TNpHHUMIE AelcTBUS
MHKPOKaJIbKyJsiTopoB. IIpHBOAHTCS MHOrO HHTEpeCHLIX NPHMEpPOB
H 3a/la4, pacCMaTPHBAIOTCA CNocOObl HX peLIeHHS.

Fuabpe B, Anbtpuxtep 3. C MHKPOKAJABKYJISATOPOM B
pykax.— M.: Mup, 1980, 222 c.

B kHure Ha GoJBIIOM KOJHYECTBE pPa3HOOGpa3HbIX H COAEp-
XKaTeJIbHbIX 3aia4 PAaCKPLIBAIOTCH BO3MOXKHOCTH COBPEMEHHbIX MHKPO-
KaJIbKyJISITOPOB.



ITpunosxcenue

OcCHOBHBEIE NPOTPAMMBbI

HJ\;";I Buipaxenus TporpamMmu
1 a-tb a + b =

2 a—b a — b =

3 a-b a x b =

4 a:b a -+ b =

5 -l— x F l{i

6 P x F x?

7 Vx x F

o
%
.
=
= X EEIE

y
9 2nR 2] [x - Rl [=
10 aR? F n R x_2| =
1 at; a| [X] [e ] [=] 2] [=
12 —:;—I-% al |F|{'/: bl |FLY'/ |=
13 -2 EEF A=
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Ipodorxenue

Ne

n/n Bupamennn Tiporpammer

14 a’4-b? al [FLIx2 [+ 10
15 | a?+b2 [lallF HIEDG
d

16 | ab(c—ad) cl|—

1]

MEE

17 ab+cd a
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L
=] I !El [
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X
+

=
=
=
Q
X
>
+
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x| 4] D1 [
8] 2+<2 |[a] [=] [¢] [=] [»~n
=1 2] [+] [m=x] [=
mufa] [=] [o] [+] [¢
= [« D1 [=
19 [@—bXe—a)lla] [=] [o] [=] [x>n

1]

I
-
]
=
[-]

HIiH

IIporpamma
BBIYHCJ/IEHHS
20 |xopHe# x; H X2 ‘

KBaipaTHOro all(HbolL(tlcIF ﬂ F
YPaBHEHHUSA -
ax®’+bx+4c=0

=]




3.

5.
6.

8.
9.

OTBETHI

a) 95; 6) —2,25; B) —3,875; 1) — 16.

. a) 109,5 r; 6) 20,7 H.

ag 779; 6) —154; B) 147; 1) —9; n) —8,2; €) 2; k) 24024; 3) 600.

a) 1,96 H=2,0 H; 6) 504700 1a =~ 500 000 I1a; 8) 3920 Na=4 klla; r) 2530 Ox~
~ 2,5 kIx.

a) 10; 6) 2,7; B) 6.

a) 35%; 6) 550; B) 492,8; 723,8; 847; r) KI11=65%.

10. 3) 4; 6) 8; B) 16; r) 100; n) 1000; €) 3,7128; x) 4,8267.

12. a) 21,16, 6) |12} | F sl =l om} {24l | F
+ T—>x =1 7,488, g} 17 + 7 = x—T1 6 =
5 /—/ + -x = x—I1 9 = 7
+ M—x = F |x’| 3 =1 15,804;
r) {22 = 5 == x—T1 13 = 9
+ M—x = F x¥ = 47 X 17
=} 12,354851; n) —1,0252261.
13. a) 2; 6) —2,736; B) 630,9; r) 630,9; n) 1,05 € —1,05; 1) 1,05-107"; 3) 5;
H) 5-107"; k) 5-1072%
15. a) 1,2-10'; 6) 1,23-10% B) 1.2345-10% r) —1,2345.10% n) 2,9175-10".
i6. @) —575-10~"; 6) 3,92-10™% B) —3,9206-107% r) —1,87-107% n) 6,9%
X 107°— B MHKPOKa/NLKYJNSITOP BO3MOXKHO BBECTH TONBKO umciao 0,0000069.
17. a) 16300; 6) 8,43-10~% ) —6,81-1072%; 1) —6,17-107"; 1) —1612,4; ) 1,976 X

X 107; 3TOT npumep pauMOHALHO pemaTh, CONETAs CYET HA MHKPOKANLKYASTOpe
M  YCTHBIE BLIYHCJIEHHMS: Ha MHKPOKAJBKYJATOpE BhHYHCAWTE HOPOH3BEJEHHE
52-38, a nopsnok (4-+2=6) euuHCAHTL yeTHO; 19,76.10°=1,976-107;
*) 16,1595; 3) 6,9.
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8. a) 1; 6) —5-107% 8) 2; r) —4; ;) 2,9999994~3; ) 8-10~3; x) 30769230;
a) 7,777777.
20. a) 62,831852; 6) 167,87446;  B) 2,0000001 ~2;
r) 9,869604;  nm) 0,31830989; ) 0,072916666;
x) 1,7142857; 3) 0,18518518; u) 56.
21. a) 11111122;  6) 11111122;  ») 11111122, 1) 11111122;
m) 11111121; € 11111100; k) 11111100; 3) 11111100;
u) 11111101, k) 11111101;  »n) 40.

22. 2) 67 e’ 6) 84 r; B) 120 H; 1) 13 ic‘-; 1) 0,85 cTrE‘

nporpaMMhl BBMHC/JACHHSI IUIOTHOCTH IJIACTMacCht MOIJIH GBITb CNEAYIOLUHMH:

25 F l xY I 3 = x-11 13,25 = T—>x =|;
2,5 F l x l 3 = F ) X 13250 [=1;
13251 | =1 125 [=11251 1 =] |25] |=1I:

13,25 = 2,5 = = =1; e) 800 Owm; 60 Om.

23. a) 4; 6) 4,4721359; B) 5; r) 11; n) 1111; €) 11,874342; k) 63,245553; 3) 0,2; u) 0,13;
K) 0,83964278; s1) 1,7724538; M) 630; H) 1039,8304; o) 0,0010392304; m) 0,75;
p) 0.64326751; c) 4,8403069; 1) --------- (3ananne HeKOppEKTHOE).

o5 al a3z || laun ] x|{|c]{&em]|+]|]|708]])

= F . 4,3737969; 6) 21,966002; B) 1,4142135; 1) 1,976047;

n) 67,196287; e) 2,8614895.

26. a) {3; 1,5} npm moncraHoBke B ypaBHenue 2x°—9x+9=0 KopHi x1=3 uamH
KOpHAl xp==1,5 noayuaem ToxkpectBo 0=0, uTO CBHMAETENLCTBYET O TOM, YTO
ypaBHeHHE pellleHO NpaBWIbLHO; NpPH NpoBepke no Teopeme Buera (x1txp=

c c
=—_H Xl’JCz-—-E-) nonyuaeMm x;-+x;=4,.5 u -—7—4,5, X1+X2=4,5 H -

=4,5; Takum o0OpasoM TaKkKe NOXTBEPKIAETCH, YTO KOPHH KBaJpaTHOro
YPaBHEHHS HAi[ieHbl NPABUIBHO;

6) 0.2} B) 3 —8); 1) 0,22; O} 1) 2,5, —2,5) €) (30,5 —5,2%
) {—1,4544138; 1,0502686).

27. a) {101; 102}; 6) {—1.2; 0,6} B) {1,92}; r) (—9; —5} n) {—186; O} €) {5; O}
) {—2,8042262; 2,0000485); 3) {—6,2831851; 3,1415925)
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M KHHXKHOHN TOPTOBJI.

Mocksa, 129846, 3-i npoe3n Mapbusofi pouy, 41.

Caparoscknit opaena Tpynosoro, Kpacroro 3namenu woamrpaduueckuit komMGuHaT
Pocraasnoaunrpadnpoma locynapersensoro komurera PCOCP no fenam H3fatTenbers,
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Caparos, yn. Hephsitnesckoro, 69.
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