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1 BBEAEHUE

BaxHyl0 YacTb TEOpPEeTHYECKOM MU MpOo(eCcCHOHATBHON MPAKTHYECKONW IOATOTOBKH
CTYICHTOB COCTaBIISIIOT MPAKTUYECKHE 3aHATHS. SBISSICH 4YacTblo M3y4YeHHs y4eOHOM
TMCUUIUIMHBI, OHU TPHU3BAHBI, YKCIIEPUMEHTAIBHO TOATBEPAUTh TEOPETUUYECKUE TMOJIOKEHUS U
¢dbopMupoBath 001IUE U ITpoeccroHabHbIE KOMIIETEHIINH, TPAKTUYECKHE YMEHHUSL.

Benymieid nuaakTHUeCKOW IENbI0 TNPAKTHUECKUX 3aHATHH sBiseTCS (HOpMUPOBAHHE
MIPAKTUYECKUX YMEHHH - MpoecCHOHANbHBIX (YMEHUI BBIMOIHATH ONpeNeieHHbIE IeHCTBUS,
orepanuu, HeoOXOANMBIE B IOCIEIYIONIEM B MTPO(HECCHOHAIBHOM AESITEIbHOCTH) HITH Y4eOHBIX
(YyMeHwmii pemaTh 3a/1a4d 10 MaTeMaTHke, Gu3uke, XuMuu, HHOOPMATUKE U JIP.), HEOOXOAMMBIX
B NIOCJIEYIONIEH yueOHOH e TeNbHOCTH 10 001menpodecCHOHANBHBIM JUCIUTUIHAM.

CocTaB u coJiep)kaHue MPaKTUUYECKUX paboT HampaBJIeHbl HA PeaM3alUI0 IeHCTBYIOIINX
benepanbHBIX roCcyJIapCTBEHHBIX o0pa3oBaTeNbHBIX CTaHAapTOB CpEIIHETO
poeCCHOHATBHOTO 00pa30BaHUS.

B coorBerctBUM ¢ paOoueli mporpammon yuyeOHOW AMCHUIIMHBI  «OCHOBBI
AITOPUTMHU3ALUHU U IPOTPAMMHUPOBAHUS» MIPEIYCMOTPEHO MPOBECHUE MPAKTUYECKUX PaboT.

B pe3yinbrare X BBIIOJHEHMSI, 00Y4atOIUNCs JOKEH:

ymembs:

— (opmanu3oBaTh NOCTABICHHYIO 33/1a4Y;

— TNPUMEHATH MOJTYYECHHBIC 3HAHHUS K PA3JIMYHBIM IPEIMETHBIM 00JIacTsIM;
—  COCTaBJATH U 0OPMIISTH MPOTPaAMMBbI Ha SI3bIKAX MPOTPAMMHUPOBAHUS;
— TEeCTUPOBATh U OTIAXKHUBATH IPOTPAMMBI;

ConeprkaHye NpaKTUYECKUX pabOT OPUEHTHPOBAHO HA MOATOTOBKY CTYAEHTOB K OCBOEHHIO
npoeccnoHaTbHOTO MOMYJISI OCHOBHOH MpoeccCHoHabHOM 00pa30BaTelIbHON MporpaMMbl 110
CIELMAIBLHOCTY U OBJIA/IEHUIO MPOPECCHOHATBHBIMA KOMIETECHIIUSIMU:

[IK 2.1. CoznaBarh mporpamMmbl Ha s3bIKe accemOiepa A MUKPONPOLIECCOPHBIX
CHCTEM.

I1K 2.2. IIpon3BOAUTh TECTUPOBAHUE U OTJIAJKY MUKPOIIPOLIECCOPHBIX CUCTEM.

[1K 3.3. [IpyHuMath ydyacTue B OTJIAJKE U TEXHUYECKUX HUCIBITAHUSIX KOMIIBIOTEPHBIX
CHCTEM M KOMIIJIEKCOB: HMHCTAISAIMU, KOH(QUIYPUPOBAHMM M HACTPOMKE OIEpallMOHHON
CUCTEMBI, JIpaiiBEpOB, PE3UIEHTCKUX MPOTrpamMM.

A Taxxe GOpMUPOBAHUIO OOLINX KOMIETEHIIHA:

OK 1. [ToHuMaTh CyIIHOCTh M COLMAJBbHYIO 3HaYMMOCTh CBOEH Oynyiieil mpodeccuu,
MIPOSIBJIATH K HEW YCTOWUYMBBINA NHTEPEC.

OK 2. OpranuzoBbIBaTh COOCTBEHHYIO AEATENBbHOCTb, ONPENENATh METO/AbI U CIOCOOBI
BBITIOJTHEHUS MPOPECCHOHANBHBIX 33/1a4, OLEHUBATh UX 3PGEKTUBHOCTh U KaUueCTBO.

OK 3. Pemath nmpo6iembl, OLIEHUBATh PUCKU M IPUHUMATh PEIICHHs] B HECTaHJapTHBIX
CUTYaIUsX.

OK 4. OcymiecTBisATh MOUCK, AaHAIW3 M OLEHKY HH(OpMAaIuu, HEOOXOIUMOU JUIs
MIOCTAHOBKM W peUIeHHs] MpOo(ecCHOHANBHBIX 3ajad, NpOo(pECCHOHAIBHOIO U JIMYHOCTHOTO
pa3BUTHS.

OK 5. Ucnonws3zoBaTh UHGOPMAIMOHHO-KOMMYHUKAIIUOHHBIE  TEXHOJOTHH B
npoecCUOHATLHON 1EATEIbHOCTH.

OK 6. PaboTaTp B KOJUIEKTHBE U KOMaHze, 00ecTiednBarh ee criodeHue, 3hdekTuBHO
00IIaThCs ¢ KOJIJIETaMH, PYKOBOJICTBOM, TOTPEOUTENISIMHU.

OK 7. CraButh 1€, MOTUBHUPOBATh JI€ATEIHHOCTh MOJYUHEHHBIX, OPTaHU30BbIBATh U
KOHTPOJIMPOBATh UX PabOTy C MPUHATHEM Ha c€0sl OTBETCTBEHHOCTH 3a PE3yJIbTAT BHIMOIHEHUS
3aJaHuH.

OK 8. CamocrtosATenbHO ompenessTh 3aaadd MPoPEeCcCHOHATBPHOTO M JIMYHOCTHOTO
pasBUTHs, 3aHUMATbCid  CaMOOOpPa30BaHMEM, OCO3HAHHO  IUIAHUPOBATh  IOBBIIICHUE



KBaJTM(PUKALHH.
OK 9. BBITh TOTOBBIM K CMEHE TEXHOJIOTHI B MPO(HECCHOHATIBHON 1EATEIIEHOCTH.

BrimonHenue cryneHTaMu mpakTHueckux pador mo yueOoHoi muctuminae «OCHOBBI
AJITOPUTMUBALINN U TTIPOTPAMMUNPOBAHWMS» nanpasieHo Ha:

- 00001IeHNe, cHCcTeMaTH3alnio, yriyOieHue, 3aKperjieHue, pa3BUTHE U JICTATH3ALUI0
MOJTyYEHHBIX TEOPETUYECKUX 3HAHUH 110 KOHKPETHBIM TeMaM y4eOHOM JUCLUIUINHBL,

- (hopMupoBaHHE YMEHUI NMPUMEHATH IMOTYYECHHBbIC 3HAHHS HA MPAKTHKE, PEaTH3aIHIo
€/IMHCTBA UHTEIUIEKTYaJIbHOW U MPAKTUUECKON JAEATeIbHOCTH;

- pa3BUTHE MHTEUIEKTYAJIbHBIX YMEHUN y OyAylIMX CHEUAINCTOB: AHAIUTUYECKUX,
IIPOEKTUPOBOYHBIX, KOHCTPYKTHBHBIX U JIP.;

- BBIpaOOTKY IPU PEIICHUH MMOCTABICHHBIX 3a]a4 MPO()EeCCHOHAIEHO 3HAYMMBIX KauecTB,
TaKHX KaK caMOCTOSITE€IbHOCTb, OTBETCTBEHHOCTb, TOYHOCTb, TBOPUECKAsi MHUIIUATHBA.

[TpoomKUTETHHOCTh BBITIOTHEHUSI TPAKTUYECKOM palbOThl COCTAaBIAET HE MEHee IBYX
aKaZeMUYECKUX YacOB U IPOBOIUTCS IOCIIE COOTBETCTBYIOIIEH TeMbl, KOTOpas oOecreunBaeT
HaJIM4Me 3HaHUH, HEOOXOIMMBIX JUIS €€ BHITOTHEHHMSI.



2 METOAUYECKHUE YKA3AHUSA

NEPEYEHB TIPAKTUYECKHNX 3AHATHN

Pasjnenni/Temsl Tembl NIPaKTHYECKUX/TIPAKTUHYECKUX 3aAHATHI KoanuectBo
4yacoB
Paznen 1. [lpuHnmnel MammmHHONW 00paOOTKY JaHHBIX 8
Tema 1.1. [IpakTrueckas padora Ne 1,2,3,4 8
OcCHOBHBIE OHSATHS [TocTpoeHue 610Kk CXeM OCHOBHBIX aJITOPUTMUUYECKHUX
AIITOPUTMHU3ALIUY. KOHCTPYKLHUH.
OcHoBHbIE
AIITOPUTMHUYECKHE
KOHCTPYKIIUH.
Paznien 2. CtpykTypHOE TpOrpaMMHUPOBaHUE 32
Tema 2.2. BBon u [TpakTudeckas padora Ne 5,6 4
BBIBOJI JAHHBIX Onepanuu BBOAA - BBIBOJA
Tema 2.3. bazoBbie [IpakTuueckue padbots Ne7,8 4
KOHCTPYKIIMU sI3BIKOB | OrniepaTop yclIOBUS
nporpammupoBanus | [Ipaktudeckast paborta Ne9 2
Oneparop nuKia ¢ NpeayciioBUEM
[TpakTuueckast pabora Ne 10 2
Oneparop 1UKJIIA C IOCTYCIOBUEM
[TpakTuueckas padora Ne 11 Oneparop nukia c 2
rapameTpom
Tema 2.4. Maccusbl | [Ipaktuueckas pabora Ne 12 2
Pabora co ctpokamu.
[IpakTryeckas padora Ne 13,14,15 6
ANTOpPUTMBI IOUCKA, COPTUPOBKHU U 3aMEHBI
Tema 2.5. ®ynkuuu [IpakTuueckas pa6ora Ne 16 2
[Tapametpsl GyHKIIUN
[IpakTrueckas padorta Ne 17 2
PexypcuBHbIe HyHKITUU
[Ipaktrueckas padota Ne 18 2
MHorodaiinoBbie MPOEKTHI
Tema 2.6. ®ynkuuu [IpakTuueckas padbora Nel9 2
Pabora c ykazarensmu.
[IpakTuueckas pabora Ne2( 2
Jlunamuueckoe pacnpeerneHue namMsTu.
Pazgen 3 OcHoBBI MporpaMMupoBanus Ha AcceMmOmepe 10
Tema 3.2. [lupextussl | [Ipaktuyeckas padora Ne21 2
U ONEPATOPBI PaGora u ucnons3zoBanue omnagunka AFDP:
accemoOiepa OCHOBHBIE KOMaH/IbI
[IpakTruyeckas pabora Ne22 2
Pabora 1 ucnonp3zosanue otnagunka AFDP: Komauas!
nepeaadn JaHHBIX
[IpakTuueckas pabora Ne23 2
PaGora u ucnons3zoBanue omnagunka AFDP:
Apudmerrnaeckrue KOMaHIbI
[Tpaktrueckas padbota Ne24 2

Pa0ora u ucnonp3zosanue otnaguuka AFDP:




Jlornueckue onepaTopbl 1 KOMaHbI CIABUTA
[IpakTuyeckas pabora Ne25 2
Pabora u ucnonp3zosanue otnagunka AFDP: Komaus!
repeaadn yupaBJICHUs

NTOI'O 50

esan padoThi:

1. Hayuutbcs nmpuMeHATh 0a30BbIC MOHSATHS TEOPUU MPUOIMIKCHHBIX METOJOB PEIICHUS
3aga4 Ha DBM.

2. CdopmupoBaTh NpEACTaBICHHE OO0 JITOPUTMAxX peIIeHUs MNPUKIATHBIX —3a1ad,

HAYYUTCS HAMMMCAHUIO U OTIAJKU MPOTPAMMHOIO KOJA.

BriOpath 1 060cHOBaTH HaNOOJIEE PALIMOHAIBHBIN METO/] M AJITOPUTM PELICHHS 3a/1a4H;

Pa3paboraTe alropuT™ 11 pelieHus NpUKIaJHbIX 3a/1a4;

. HammcaTte nporpamMHbIi KOJI U OTJIAJUTh IPOrPaMMYy.

KoaunyecTBo yacon: 50
MarepunanbHoe obecnieyeHue:

— ABTomarusupoBaHHbIe paboune Mecta Ha 12-15 oOyuaronuxcs (Iporeccop He HUXKe
Core 13, oneparuBHas naMaTh 00beMoM He MeHee 8 ['0) niu aHanory;

— ABToMarm3mpoBaHHOE pabouee MecTo IperoaaBarens (mpomeccop He Hike Core i3,
orepaTHBHas NaMsiIThb 00beMoM He MeHee 8 ['0) wiu anaiory;

— Cepsep B naboparopun (8-X sIepHBIH mporeccop ¢ 4yactoroit He meHee 3 ',
orepaTHBHAas MaMsITh 00beMOM He MeHee 16 10, xecTkue nucku oo1mumM 00HeMOM He
menee 1 T6, nporpammuoe obecrieuenne: WindowsServer 2012 umu Gosnee HOBast
BEPCHS1) WM BBIJCJIICHNUE aHAIIOTUYHOTO 110 XapaKTepUCTUKaM BUPTYalIbHOTO cepBepa
u3 o0mel GhepMbI cepBEepOB

— IIpoekrop u 3KpaH;

— MapkepHas 10cka;

— IIporpammHoe obecriedenre oo1ero 1 NpopecCUOHaIbHOIO Ha3HAYEHMsI, B TOM YHUCIIE
BKJTIOHaromiee B ceds cienyromiee [10:

EclipselDEforJavaEEDevelopers,
NETFrameworkJDK 8,
MicrosoftSQLServerExpressEdition,
MicrosoftVisioProfessional,

MicrosoftVisualStudio,

MySQL InstallerforWindows,
NetBeans,

SQLServerManagementStudio,
MicrosoftSQLServerJavaConnector,
AndroidStudio,

IntelliJIDEA.

o e w

IHopsinok BbINOJHEHHS PA0OTHI
CocTaBuTh MaTEMaTUYECKYIO MOJIEIb 3aJIa4H.
Bri6pats u 060cHOBaTH HanboJIee pallMOHATIBHBIN METO/T pEIIeHUs 3a/1a4H;
Pa3paborate anropuT™ A penieHus 3a1auu.
Hanwucats 1 0TIaAUTh Iporpammy.

AN

®opma npegocTaBjieHus pe3ybTaTa
1. Anroputm nmporpaMMsl.
2. Koa mporpammel.




IIpakTnueckas padora Ne 1,2,3,4 Iloctpoenne 010K cXeM OCHOBHBIX AJTOPUTMHYECKHX
KOHCTPYKIMIA.
AJTopuTMBI KITaCCUPHUIMPYIOTCS 110 Gopme npescTaBiacHus (puc. 2.1).

AnroputMmsl Io Gpopme
MpeJICTaBICHUS

CroBecHbIe

TabnuuHbIC

I'paduueckue
(6mok-cxema)

ITceBmOKOIBI

IIporpammHublie

Puc. 2.1. Knaccudukanus anroputMoB no ¢popme mpecTaBICHUS

PaccmoTrpum paznuunbie GOpMBI TIPEICTABICHUS aITOPUTMOB Ha TPUMEPE BBIYMCICHUS
KOpHeil KBaJpaTHOro ypaBHeHus ax? + bx + ¢ = 0.

Cnosecnbiti  cnoco0 3amMiCH  alNTOPUTMOB  MPEJCTAaBIsIET  COOOHW  omHcaHUe
MOCJICIOBATEIbHBIX ATAaNoOB 00paOOTKM JaHHBIX. AJITOPHTM 337aeTcs B MPOH3BOJIBHOM
M3JI0KEHUU Ha €CTECTBEHHOM SI3bIKE.

CJIOBECHBIH aITOPUTM BBIYUCICHHS KOPHEH KBAJpaTHOrO ypaBHeHHs ax’ + bx +c¢ =
0 Oyzmet UMeTh CIETYIOITNI BU/I;

1. 3agaemM KO PUIMCHTHI YpaBHEHHUS d, D, C;

2. Ecnu 3nauenue ko3dduuuenta a # 0, TO BbUKCIASEM IUCKPUMHUHAHT 110
popmyne D = b? — 4ac;

3. Ecnu BemmosHsiercs ycinosue D > 0, TO KOPHU KBAaPATHOIO YPABHEHUS X1 U Xp

-b+VD,

BBIYUCIISIEM 1I0 QOpPMYyIIE X, = Sy

4. Ecnn BemmonHsercss ycnosue D = 0, TO BBIUMCIIAEM OAMH KOPEHb KBaJIpPaTHOIO
ypaBHEHHUS X4 10 popmyne x; = ;—a;

S, Ecnin Bemonusiercs ycnosue D <0, TO BBIBOOUM coobmenue «Her

JIEWCTBUTEIBbHBIX KOPHEW».

Tabauynvle anropuTMbl OQOPMIISIIOTCS B BUZE TAOMUIIBI M MCIOIB3YIOTCS U1 Pa3BUTHUS
KyJIbTYpbl OOpPMIICHHUS pellIeHus 3aJay, /Ui OTOOpaKeHUsI CBSI3U C APYTMMHU IpeaMeTamMH U
st GOPMHUPOBAHUS TOYHOCTH, AKKypaTHOCTH M MYyHKTyaslbHOCTH B Tabi.2.1 npuBenena
TabmuuHas GopMa BEIYMCIEHUs KOpHEH KBaapaTHOro ypaBHenus ax? + bx + ¢ = 0.

Tabmuna 2.1

Tabnuunas Gopma BeIYHCIEHUS KOpHEN

KBaJIpaTHOI'O YpaBHCHHUA ax?+bx+c=0
[ar AnroputMm O0pa3zel1 BBIOJIHEHUS

1 BHuMarenbHO NpoYnTalTE TEKCT 33241 HaitguTte xopHM KBaapaTHOTO
ypaBHeHus Buga x2 + 5x —

6=0

2 3anummute B «JlaHO» OykBeHHOe oOo3HaueHuwe u | JlaHo:




[Ilar AJITOpUTM OO6pa3zerr BBITOJHECHUS
YUCJIIOBOE 3HAYEHHE HW3BECTHBIX MO TEKCTY a=1,b=25,
ko3 pureHToB c=—-6

3 Ilonq ~ ropu3OHTaNBPHOM  YEpPTOM  3ANUIIUTE | X = ?

OykBeHHOE 0003HAa4YE€HHE HEM3BECTHOM BEIUYUHBI | X, = ?
CO 3HAKAMH «=» U «7»

4 Ecnu 3nauenue kodddurmenta a # 0, 1o mno | Takkaka # 0 (a = 1),
popmyne D = b? — 4ac BeumcIHTE D=5%2—4-1-(-6)
JMCKPUMUHAHT. D =49

S - ecim BeimonHsercs yciaosue D >0, to | Tak kak D > 0 (D = 49),
KOPHM  KBaJ[paTHOTO  YPaBHEHUS XXy |y = —5+V49 _ 1

-b+VD 21
BBIYUCIISIEM 1T0 QOPMYJIE Xq » = . v = -5-Vas _ 6
— ecnM  BBIMONHsAETCss ycnoBue D =0, ToO ? 21
BBIYHCIISIEM OJWH KOPEHb KBAJIPATHOTO YpaBHEHUS
X1 1o opmyle X, = ;—a,
- ecnu BbinonHseTcss yciaosue D <0, To
BBIBOJUM coobOmeHnue «Her aelcTBUTENBHBIX
KOpHEI».
6 3anuimTe OTBET Otser: x4 = 1ux, = —6.

I'papuueckuii crioco® mpeACTaBICHUS AIrOPUTMOB (B BHAC OJOK-CXEMbI) Hauboiee
pacnpocTpaHeHHas (opMa 3amUCH  AJITOPUTMOB. [IpM STOM TIPENCTABJICHUU ANTOPHTM
n300pakaeTcss B BHJC IOCIEAOBATEIBLHOCTH CBSI3aHHBIX MEXIY CO00W ()YHKIIMOHAIBHBIX
OJIOKOB, KaXK]IbI M3 KOTOPBIX COOTBETCTBYET BHITIOJIHEHUIO OJTHOTO HJIM HECKOJIBKUX JICHCTBHIA.
Ha puc.2.2 npesacrapieHa OJOK-CXeMa BBIYMCICHHMS KOPHEH KBaJpaTHOTO ypaBHEHMsS ax?’ +
bx +c=0.

Havano

KoadbdpmumeHTol
KBagpaTHOro ypaBHEHUS!

D =bh*—dac

Het
OEeNCTBUTENbHbIX
KOpHen

Puc.2.2. biok-cxema aaroputMma pereHus KBaJpaTHOTO ypaBHEHHUS

©



dopma  3amMcH  anropuT™Ma B BHJAE  IICEBJOKOJIOB  NPEACTaBIseT  COOOM
10Jy(hOpMaIM30BaHHbIE OIMCAHUS aJIrOPUTMOB Ha YCIOBHOM aJITOPUTMHUYECKOM  SI3BIKE,
BKJTIOYAOIIME B ce0sl KaK 3JIEMEHTHI S3bIKa MPOTPaMMHUPOBAHUSA, TaK U (pa3bl €CTECTBEHHOTO
A3bIKa, OOIENPUHATBIE MaTeMaTHYecKe 0003HAUYEHUS U JP.

Aneopummuueckuii A361k — GOPMAIBHBIN SI3bIK, UCIOIB3YEMBIN JJIS 3AIHCH, pealln3aluu
WM U3Y4YCHMS AIITOPUTMOB.

Taxxe MOHATHEM aNITOPUTMHUUYECKUHN S3bIK HHOTA HA3bIBAIOT!

- CEMENCTBO SA3BIKOB IPOIPaMMUPOBAHUSA AJITOI;

- y4eOHBI ANTOPUTMUYECKHNA S3bIK (IIKOJIBHBIA aNTOPUTMHUYECKUHN SI3BIK, PYCCKHIA

QIITOPUTMHUYECKUM S3BIK);
- JIPAKOH — JlpyxemtoOnpiii  Pycckmit  AnroputMmuueckuii  s3b1k, KoTopbiid
Ob6ecrieynBaetr HarnsaagHocTs.

Bo Btopoii monosune 1980-x rogoB mox pykoBoiacTBoM akagemuka A.Il.EpmoBa Obuia
pa3paboTaHa MeTOJMKa OOy4eHHUs NPOrpaMMHUPOBAHMIO B CpeJHEH M BBICHIEH IIKOJIE W,
HEINOCPEACTBEHHO, CaM UIKOJIbHBIN anroputmMuueckuil si3pik KyMup (Kommuekt YueOHbIX
MUPoB). DTO0 mpOCTOIi aNroyono00HbIN S3bIK C PYCCKOW JIGKCMKOW M BCTPOEHHBIMU
KOMaH/IaMH YIIPaBJICHHUS MPOrPaMMHBIMU UCTIONHUTEIsIMU (PoOoT, UepT&XHUK).

IIpu BBome mporpammel KyMup ocymiecTBis€T NOCTOSHHBIA IOJHBIM KOHTPOJIb €€
MPaBUIBLHOCTH, COOOIIAs HA MOJISAX MPOrpaMMBbl 000 BCeX 00OHAPYKEHHBIX OITHOKAX.

IIpn BbIMONHEHMM @IporpaMMmel B nouiaroBom pexuMme KyMup BbIBOAMT Ha mOJs
pe3ysibTaThl ONepaluii NPUCBAUBAHUS U 3HAYEHUS JIOTMYECKHUX BBIPAXKEHHH. DTO MO3BOJSET
YCKOPHUTB IPOLECC OCBOCHMSI a30B IPOTrPAMMUPOBAHMS.

KyMup pabotaet B onepanuonusix cuctemax Windows wim Linux.

Hwmxe mnpencraBieH mHpuMep anropurMa pelIeHHs KBaJpaTHOIO YpPaBHEHUS C
IIPUMEHEHHUEM AJITOPUTMUYECKOTO s13bIka KyMup.

aar Keaa_xop (apr Bem a,b,c, pe3 Benr x1,x2)

Ha4
| BBOX a,b,C
Bem D
D:=b*b-4*a*c
Br10op
npu D> 0: x1:= (-b+sqrt(D))/2*a;x2:= (-b-sqrt(D))/2*a
npu D=0: x1:= -b/2*a
uHayve BbIBOJ ""Her neiicTBuTE IbHBII KOpHEH"
BCe
KOH

Bce panee paccMOTpeHHBIC aITOPUTMBI MOTYT JIOMYCKAaTh HETOYHOCTH MPU M300paKCHUH
KOMaH/JI, 4TO, B CBOIO OY€pE€/b, MOKET NMPUBECTU K HEMOJIHOMY NMOHUMaHHUIO mpoiecca. Kak
OBLJIO CKa3aHO BBIIIE, OCHOBHBIM HMCIIOJHUTEIEM JITOPUTMOB B COBPEMEHHOM MUPE SIBJISETCS
KOMITBIOTEP, YTO TPEOYET 3aMrcu alropuTMa Ha MOHSTHOM €My SI3BIKE.

CrnenoBaTenbHO, S3BIK JUISI 3aMMCH aJTOPUTMOB JIOJDKEH OBITH (hopMmaym3oBaH. Takoid
SI3BIK TPUHSTO HA3bIBATh SA3BIKOM MPOrPAaMMHMPOBAHUS, a 3alUCh AITOPUTMa HAa 3TOM S3BIKE -
IIPOrpamMMOi 111 KOMITBEOTEPA.

Ilpoepamma, co3ngaBaemasl 4eIOBEKOM-TIPOTPAMMUCTOM, MPEACTaBISET CO0OM TEKCT,
COCTOAIIMNA W3 3HAKOB, KaK MPaBWIO, OYKB, IU(P W CIENUATBHBIX 3HAKOB. 3HAKH B TEKCTE
MpPOrpaMMbl  4acTO OOBEIWHEHBI B IOCIEIOBATENFHOCTH — KIIIOUEBBIE CJIOBa, CJOBa
00BEIMHEHBI B TPEAJIOKEHUS s3bIKAa MTPOTPaMMHUPOBaHUST — omepatophl. Kaxkprii omeparop,
Kak MpaBuJIo, 3alMChIBACTCS B OTJIEIBHYIO CTPOKY TEKCTa MPOrPaMMBbl.

Takum 006pa3om, TEKCTOBOE MPOTPaMMHPOBAHUE TMPEACTABISAET COO0N HEPaApXUUYECKYIO
MOCJIeIOBATEIbHOCTh ~ 3HAKOB,  CJOB,  ONEPAaTOPOB,  3alHUCHIBAEMBIX U  YUTAEMBIX
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https://ru.wikipedia.org/wiki/%D0%A4%D0%BE%D1%80%D0%BC%D0%B0%D0%BB%D1%8C%D0%BD%D1%8B%D0%B9_%D1%8F%D0%B7%D1%8B%D0%BA
https://ru.wikipedia.org/wiki/%D0%90%D0%BB%D0%B3%D0%BE%D1%80%D0%B8%D1%82%D0%BC
https://ru.wikipedia.org/wiki/%D0%90%D0%BB%D0%B3%D0%BE%D0%BB
https://ru.wikipedia.org/w/index.php?title=%D0%A0%D0%BE%D0%B1%D0%BE%D1%82_(%D0%B8%D1%81%D0%BF%D0%BE%D0%BB%D0%BD%D0%B8%D1%82%D0%B5%D0%BB%D1%8C)&action=edit&redlink=1
https://ru.wikipedia.org/w/index.php?title=%D0%A7%D0%B5%D1%80%D1%82%D1%91%D0%B6%D0%BD%D0%B8%D0%BA_(%D0%B8%D1%81%D0%BF%D0%BE%D0%BB%D0%BD%D0%B8%D1%82%D0%B5%D0%BB%D1%8C)&action=edit&redlink=1

MOCIIEIOBATEIbHO, KaK OOBIYHBIA TEKCT 4YeIOBEYECKOW MUChMEHHOCTH. Hipke mpuBeneHBI
MPUMEPBI MPOTPAMMHOTO CITOcOo0a 3amuCcH aJITOPUTMOB Ha s3bIKaxX MporpamMmmupoBanus C++
(cpena paszpadorku Microsoft Visual Studio).

#include "stdafx.h"
#include <stdio.h>
#include <math.h>
int _tmain(int argc, TCHAR™ argv|[])
{
float a, b, c,d;
printf("Input a, b, c: ");
scanf("%f%f%f",&a,&b,&C);
if (al=0)
{

//Boiuucnsiem ouckpumunanm)}
d = Db*b - 4*a*c;
printf(*\nd =%5.2f",d);
Il Ecnu ouckpumunanm 6onvute 0,
//mo 8vluucisem KOpHU U 8b1800UM HA IKPAH
if (d>0)
{
float x1 = (-b - d) /2 /3;
float x2 = (-b + d) /2 /a;
printf("\nx1 =%>5.2f" x1);
printf("\tx2 =%5.2f",x2);
}
Il Ecau ouckpumunanm pasen 0,

//mo viuucisem 00uH KOpeHs U 8b1600UM HA IKPAH
else if (d==0)

{
float x = (-b) /2 /3;
printf("\nx =%5.2f" x);
}
Il Ecnu ouckpumunanm menvuue 0,
//mo 6bl800UM coobueHUe
else if (d <0)
printf("\nNo valid roots");

getchar();getchar();
return O;

AJITOpUTMBI KITaCCUPHUIUPYIOTCS 110 CTPYKTYpe (puc. 2.3).

Jluneunwly aNrOPUTM — ANTOPUTM, BCE 3TAlbl KOTOPOTO BBIMOJHSIOTCS OJHOKPATHO U
CTPOTO MOCIEA0BATENBHO.

Pazeemenennviti anroputM — 3TO aNTOPUTM, BKIIIOYAIONIUN BHIOOP TEX WM HHBIX
JENUCTBUM B 3aBUCUMOCTH OT KaKOTO-JTHOO YCIIOBHSI.

Luxnuueckuyl anrOpUTM — 3TO AJITOPUTM, B KOTOPOM MPEAYCMOTPEHO MHOTOKPATHOE
BBIITOJIHEHME OTHOM U TOH YK€ MOCJIEIOBATEIILHOCTH IEUCTBUM.
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Bcnomozamenvuulii alnroputM — 3TO alrOPUTM, CO3/IaHHBIM paHEe W BbI3bIBAEMbIN U3
OCHOBHOTO aJITOPUTMAa KaK KOMaH/a.

Kombunuposanusiti alroputM — 3TO QITOPUTM, B KOTOPOM BCTPEUAIOTCS JIBa BHUIA
IrOpUTMA LIUKIMYECKUN U Pa3BETBIISIOMINMI.

—  AJTOPUTMBI 10 CTPYKTYpe

JInneHbIN
(cenoBanue)

PazBeTBneHHbIi
(BerBieHwue, BBIOOD,
aJIbTCPHATHBA)

Huknuaeckuii
(oBTOp)

BcmomorarensHbIit

KoMOunupoBaHHBIi

Puc.2.3. Kitaccuukanus aaropuTMoB TI0 CTPYKTYpe

IIpakTnueckas padora Ne 5,6 Onepanuu BBoja - BbIBOAA

3amaua
1. Kakue onepanuu ornpenenaeHsl Hajl IEpeMEHHbIMU OyJIeBOTO THMA?
2. 3anwucats Ha s3b1ke CH++ crieyronye BhIpakeHus:

x? +3X-y ab

asin x +e” 2C
3. OpFaHI/I3OBaTI> BBOJA U BbIBOJ AAHHBIX 3aJaHHBIX TI/IHOB, CHa6I[I/IB paCHeanKH
COOTBeTCTBYIOH_II/IMI/I 3aroJIOBKaMu

X="%" y="/" 2=0,75 J=0.0 T
JlaTb IPOTOKOJI IPOrPaMMBI.

a

3agaua
1. Kakoro tuna 6yzaer pe3ynbraT aeneHus 15 Ha 4?
2. Kakme w3 TIpUBENEHHBIX HIKE ONEPATOPOB  MPHUCBOCHUS  SIBIISIOTCS

IIpaBWIbHBIMU?
a. x:=1+J-B
0. I:=1+K/J

ecau u3BectHo, uto |,J,K int; x,B float?
3. Hamucarte nporpamMMy BBIYHCIICHUS BBIPAKEHHUSI

523+ 7.6% +sin 77’

sin 2—7[ +3.1
7

JlaTh IPOTOKOI MPOrpaMMBl.
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3apaua
1. ®opmynupoBKa 3a/1a4u

CocTaBUTh QJITOPUTM BBIYUCICHHS JUIMHBI OKPY)KHOCTH, IUIOIIAJMA KpyTra, IUJIOMIAIu
cdepsl 1 00beMa 11apa Mo 3aJaHHOMY PauyCy OKPY>KHOCTH.

2. MaTteMaTH4ecKkas IOCTaHOBKA 3aa41

Jns pacuera TEpPEYMCIICHHBIX XapaKTEPUCTUK BOCIOJIb3yeMCs
dbopmynamu:
JUTMHA OKPYXXHOCTH — L = 27R,
IJIOWAAk Kpyra — S,, = mR?,

a iomans cdepsl — S, = 4wR?;

' 00beM mapa — V = %nR3,
rae m — yucio [, MaTemaTdeckast KOHCTaHTa, KOTOpasi BhIpaKaeT

OTHOILIEHUE JUIAHBI OKPYKHOCTHU K eé JHaMeTpy
T ~ 3,141592653589793238462643. .., R — paguyc okpyxHOCTH.

3. Bb1O6op nepeMeHHbIX IPOrpaMMbl
W3 mpuBEIEHHOTO BBIIIE PEHICHUS ONPEIENIIeM CIEAYIOIINE TIEPEMEHHBIE:
—  HCXOJHBIC TaHHBIC — paanyc oKpyxHocTH (R);
—  cmpaBouHble gaHHbIe — uncio 1 (Pi);
—  pesynbTaT — JUlMHa OKpy:kHOCTH (L), muiomans kpyra (S.,), miaomans chepsl
(Scp) m o6bem mmapa (V).
4. biok-cxeMa anroputma
5. Koa nporpammsl.
3agaua
1. ®opmynupoBKa 3a1a4u
TpeyronpHHK 3a1aeTCsl KOOPAMHATAMH CBOMX BepiinH Ha rutockoctu: A(x1,y1), B(x2,y2),

C(x3,y3). TpebyeTrcst COCTaBUTH aJTOPUTM MPOrPAMMbI, KOTOpas BBIYHCISET IUIOIIAIb
TpeyronsHuka ABC.

2. MaremaTndeckas IIOCTaHOBKA 3a4a4u

Hns peweHus 3a1a4u MOYHO HCIIOJIb30BATh bopmymy I'epona:
S=\plp-A@-B)(p-C), rne p— nomynepumerp. Jis BBIYUCICHUS JUIMHBI CTOPOH IO
KOOpAHUHAaTaM BEPLUUH HEOO0XO0IMMO BOCIOJIB30BAThCS dbopmyroit |AB| =

JOoq — %)% + (y — ¥,)2, TA€ |AB| — JUTMHA CTOpOHA TPEYroibHUKA; (X1,Y1), (X2,Y2) — KOOPIMHATHI
BepmnH A u B.

3. Be1bop nepeMeHHbIX TPOTrpaMMBbl

W3 mpuBEICHHOTO BBIIIE PEIICHHS ONPEICIISeM CIIEIYIOIIHE TIePEeMEHHBIC:
—  WCXOJHBIC JaHHBIE — KOOPJMHATHI BEPIIUH Ha IUIOCKOCTH (X1,Y1), (X2,Y2), (X3,Y3);
—  TPOMEXYTOUYHBIE JaHHBIE — JIHHEI cTOpoH (A, B, C), p — momynepumerp.
—  pe3yJbTaT — IUIOUIAJb TPEYroibHUKa (S).
4. Biok-cxeMa ajaropurMa
5. . Ko nmporpammel.
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IIpakTnyeckue padorel Ne7,8 Omnepartop yciaoBus
3apaua

1. CocraBuTh aarOpuUTM peEHICHUs 3aJaud, KOTOPBIA OIpeAessieT MO BBEJACHHBIM
KOOpJAMHATaM, TOMaaaeT JU 3aJaHHas TOYKa B OKPYXHOCTh ¢ neHTpoMm B Touke O (0;0) u
3aaHHBIM paguycom R.

2. MaTeMaTHnueckas ocTaHOBKa 3aJa4du

T

-
|

3ajaHHas TOYKa MUMeeT KoopAuHathl X, y. PaccMorpum TpeyronpHuk AOC. ZOCA=90°, OC=x,
AC=y, cnenoBatenbHO, 1o Teopeme [ludaropa:
AO? (runotenysa)= OC+AC? (AO*=x*+y?).
[109TOMY YCITOBHE IIPUHAUICKHOCTH TOUKH OKPY)KHOCTH MOYKHO 3aIicaTh B BHAe: X +y’<RZ,
3. Bb1bop nepeMeHHbIX IPOrpaMMbl

W3 npuBeACHHOTO BHIIIIE PEIICHUS ONPEACIIseM CIEAYIONUe TIepEMEHHBIC:
—  HCXOJHbBIC JaHHBIC — PAANYC OKPYKHOCTH (R) ¥ KOOPIUHATHI TOUKHU (X H Y);
—  pesynbTaT — coobmenue «B okpykHOCTH» MM «BHE OKPY>KHOCTHY.
Tak xak paguyc OKpy>KHOCTH U KOOPJIWHATHI TOYKU MOTYT MPUHUMATH JII0OObIe 3HAYCHUS
(2; 2,5; 3,75), BCce mepeMeHHBIE JIJIsl JAHHOM 3a/1a4d OTIPEIeTICHbI KaK eHCTBUTEIbHBIE YHUCTIA.
4. brok-cxema alropurma.

5. Konx mporpaMmsl.

3agaua

1. ®opmynupoBKa 3a1a4u

COCTaBI/ITB aﬂFopI/ITM pCHleHI/Ifl 3aJda4u, KOTOpBIﬁ I1I0 BBCIACHHBIM KOOp)II/IHaTaM TOYKH
OTIpe/IeTIsieT, MOMaAaeT JIM 9Ta TOYKA B 3aIITPUXOBAHHYIO 00JIACTb.

. AP
N

2. MaremaTnueckas IIOCTaHOBKA 3aJa4u

3anuiieM ycJIOBUS TONaJaHUs TOYKM B oOjactb B Buae (Qopmyin. OO61acTe MOXHO
OIUCaTh KaK KPyT, NepeceKaronics ¢ TpeyroJbHUKOM. Touka MOXKeT rmonajaaTh JIM00 B KPYT,
100 B TPEYTOJIbHUK, TNO0 B MX OOIIYI0 YacTh. Y CIOBUE MOMAJaHNE TOYKHA B KPYT 3aIHIIEM
KaK x? +y? < 1%, T.K. paguyc OKPYXHOCTH B COOTBETCTBHUHU C TpaUuecKoi HHTEpIpeTarueii
paBeH 1.
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Tak Kak TpEeyroJbHUK pacIOJIOKEH B TPETbEH YETBEPTU KOOPAMHATHOM IIJIOCKOCTH,
x<0 .
CJIEIOBATEIIBHO, U1l HETO BBIIIOIHAETCS YCIOBUE {y ~ o BpIBeieM ypaBHECHHE HPAMOM JIMHUH,

OrPaHUYUBAIOIICH TPEYTOJbHUK CHU3Y.
W3BecTHO, 4yTO mpsimasi JuHUs mpoxomut uepe3 aBe Touku: (-2;0) u (0;-2). Tpebyercs
COCTaBHTh YPaBHEHHUE MPSIMOIl JTMHHH.

OOmmii BuUJ  ypaBHEHHUS TPSIMOM y = kx + b, rie k,x, — (UKCHUpOBaHHBIE YHUCIIA.
Hckomass mpsiMast y = kx+b ¢ TOKa HEHU3BECTHbIMU KO3((UIIMEHTaMU k, x, POXOJIUT
qyepe3 TOYKHU (-2;0) m (0;-2), a, 3HAYUT, BBITTOJTHSFOTCS paBeHCTBa

0=k-(-2)+b u —2=k-0+b,4dTO MO>KHO 3alucaThb B BUIE CHCTEMBI:
0=k-(-2)+b 0=k-(-2)+5b

WIn .
{—2=k-0+b { -2=b

PemmB cucTeMy OTHOCUTEIFHO HEM3BECTHBIX K u D, MBI HaiiieM ypaBHEHHUE IPSMOIA.
[ToncraBuM 3HaueHue b = —2 B ypaBHeHue 0 = k - (—2) + b:

—2k =-b
-2k = —(-2)
—2k=2
k=-1

Takum o0pazoMm, HCKOMOE YypaBHEHHE NpsIMOM wuMeeT BHI y = (—1)-x—2. Tak Kak
3alITPUXOBaHHas 00JacTh pAcCMONOKEHA BbIIE MPSIMON JMHHUH, OrPAHUYMBAIOLICH

x<0
TPEYTrOJIbHUK CHU3Y, TO IOMaJaHHe TOYKM B TPEYIOJIbHUK 3alMIleM Kak y<0
y=-—x—2
CrnenoBatenbHO, 3alITPUXOBaHHAsI 00J1aCTh OIpe/ieeHa CIEAYIOIUMHU YCIOBUAMHU x2 + y? < 12
x<0
I y<0
y=-—x—2

3. Bb10bop nepeMeHHbIX TPOrpaMMBbl

W3 npuBeCHHOTO BHIIIIE PEIICHUS OMPEIeseM CIEAYIONHUe TIepeMEHHBIC:
- UCXO/THbIE JaHHBIC — KOOPIUHATHI TOUKHU (X H Y);
—  pesynbrat — coobmenue «IIpunamnexury wm «He npuHaIIeKATY.
Tak kak KoOpAMHATHI TOYKH MOTYT NMPUHHMAThH JtoOble 3Hauenus (2; 2,5; 3,75), Bce
MIepEeMEHHBIE OMpeIeNsieM KaK JeHCTBUTEIbHBIC YHCTA.

4. brok-cxeMa anroputma.
5. Kog nporpammsl.

IMpakTuyeckas padora Ne9 OnepaTop HuKIIa ¢ NpeaycJOBHEM
3agaua

1. ®opmynupoBKa 3a1aun

CoctaBuTth anroputm pacueta gakropuana N! ¢ UCIIOIB30BaHUEM PA3TMYHBIX BUIOB
IMUKJIA.

2. MatemaTnueckas IIOCTaHOBKA 3a1auu

dakropuain urciaa N (o6o3nauaercss N!) — mpousBezieHue Bcex HATypasibHBIX yrcen 10 N
BKJTIOYHMTEIBHO:

N!=1-2-3-...-N
Ilo onpenenennto nosmarator 0! = 1. @akropuan ompenenéH TOJBKO s ILEJbIX
HEOTPHUIATENIbHBIX YHCET.
3. Br16op nepeMeHHBIX MPOTpaMMBbI

W3 npuBeeHHOTO BhIIIE PELICHUS ONpeiessieM CleAyIolue epeMeHHbIe:
—  HUCXOJHBbIE laHHbIE — 3HaueHue N;
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—  pesynbraT — 3HaueHue factorial.
BbiOOp mMmepeMeHHBIX: apryMeHT W 3HaueHHe QYHKIMH MOTYT NPHHHAMATH ICIIbIe
HEOTPHULIATEIILHBIC 3HAUCHHSL.

4. brok-cxema anropurma.
5. Kox mporpammel.

3agaua
1. ®opmynupoBKka 3a1a4u
CocTaBUTh aNTOPUTM BBIYUCIICHHUS CYMMBI psijia:

x? X (-1)"*x"
Y=X— ot
2 3 n

IIOCTYCJIOBUEM U IIPEAYCIIOBUCM.

¢ TtoynocTeio €=0.0001 ¢ ucnonp3oBaHUEM LIMKIIA C

2. MaTtemaTtuueckas IOCTaHOBKA 3a/1a4uH

Pan mpeacraBnser coboit cymmy cliaraeMblX, B KOTOPOM Mepes KaKIbIM CllaraeéMbIM
yepeayercss 3HaK (mepea  MEpBbIM  CllaraéMbIM — 3HAK  «+», Iepell BTOPbIM  —
«-», TEpell TPEThUM — «+», TMepel] YeTBEPThIM — «-», U T.O.). IloaTromy ans ero ydera B
QITOPUTM HAKOIUICHHUS] CYMMBI BBOJIUM MEPEMEHHYIO, OTBEYAIOIIYIO 32 3HAK — Z.

HpI/I HAKOIUNICHUHU CYMMBbI, HAYAJIbHOC 3HAYUCHUC CYMMBI O6Hy.]'I${CM, T.e. S=0. HepBoe
1

X
cjaraMoc¢ MOXKHO IpCACTaBUTbL B BHAC T, T.€. Ha4YaJlbHOC 3HAYEHHWE CTCIECHU X U

3HAMCHATCJIb PABHbI 1. Ilar m3MeHeHHs CTEICHM M 3HaAMeHaTelsd COBIIAIa€T W PABCH 1.
TOYHOCTH BRIUMCICHUS OIpeaACEICTCA 3HAYCHHUEM CJIaracMoro.

3. Bb1bop nepeMeHHbIX IPOrpaMMbl

W3 mpuBEICHHOTO BBIIIE OMUCAHUS OMPEILIISIeM CIICAYIONINE IePEMEHHbIC:
—  HCXOJHBIC JaHHBIC — 3HAYCHUE X;
—  HavaibHOe 3HaYeHue cymmbl S paBHo 0 (S=0);
—  HayvaJbHOE 3HAYCHHE CTETCHU X U 3HAMeHaTtenb paBHbl 1 (i=1);
—  3HaK mepes MepBbIM cllaraeMbiM — «+» (z=1);
—  pe3yNbTaT — 3HaYeHHE S.
4. Brok-cxeMa ajaropurMa.

5. Kog nmporpammsl.

IIpakTnyeckas padora Ne 10 Oneparop nHukJ/Ia ¢ NocTyCJI0BHEM
3anonnenue maccusa ¢ NOMOWbIO 2eHepamopa CIy4auuHbLX Yuce

Jlns reHepanuu 4wcea B auanazoHe [A, B] MoxHO HCHOIB30BaTh ClEAyOIIEE
BeIpakeHue: random(B-A+1)+A.

Hanpuwmep, Boipaxkenue A[i]=random(100) renepupyet uucna ot 0 1o 99, npu stom 100
HE BXOJUT B TUAITa30H.

3anucaTh BhIpaXECHUE ISl TeHepaluy Yncel B auanasone [-15; 38]:
Ali]=random(38-(-15)+1)+(-15), t.e. A[i]=random(54)-15.

3agaua
1. ®opmynupoBKa 3a1auu

3amoaHUTh MacCHB N LEIBIMU clydyaliHbIMU unciaamu B auanazone [—10; 15]. CoctaButh
QITOPHUTM BBIUMCIICHUSI CYMMBI Y€THBIX YUCEI.

2. MatemaTnueckas IIOCTaHOBKA 3aJ1auu

[Ipu HaKOIJIEHUN CyMMBI, HAYaJIbHOE 3HAYCHHE CYMMBI OOHYIsieM, T.e. SUmM=0.
Bripaxkenue st reHepanuu yncen B auanaszone [-10; 15]:
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A[i]=random(15-(-10)+1)+(-10), T.e. 3anumiem B cieayroriem Buae Afi]=random(26)-10.
J11s1 4eTHOTO 3HAYEHUs 3JIeMeHTa BhInoHsseTcs yenosue Afi] mod 2=0.
3. Br16op nepeMeHHbIX MPOTpaMMBbI
W3 mpuBEICHHOTO BBIIIIE ONMCAHMS ONPEIEISIeM CIICAYIONINE IEPEMEHHEBIC:
—  HCXOJHBIC JAaHHBIC — KOJMYECTBO AJIEMEHTOB MaccuBa N;
—  HavalbHOE 3HaYeHHe CyMMbI paBHO 0 (SUmM=0);
—  pe3ysbTaT — 3HAaUYCHUE HAKOTUICHHOH CyMMBI SUM.
4. briok-cxema ajropuTma.
5. Kox mporpammel.

IIpakTnyeckas padora Ne 110nepaTop nuukJ/a ¢ mnapamMeTrpom
3aoaua

1. ®opmynnpoBKa 3a1a4u

3anoNHUTh MacCUB N IENBIMU CIly4allHbIMH unciaMu B auamnaszone [—5; 10]. CocraButh
QITOPUTM BBIUMCIICHUS TPOU3BEICHUS MMOJIOKUTEIBHBIX 3JIEMEHTOB.

2. Maremarndeckas IOCTaHOBKA 3a1a49H

[Tpu HaKOIIJICHUY MPOU3BEICHUS, HAYATbHOE 3HAUYCHHUE MPOU3BEICHHS paBHoO 1, T.e. pr=1.
BripaskeHnue 1j1s reHepanuu yrceln B auanasone [-5; 10]:

A[i]=random(10-(-5)+1)+(-5), t.e. 3anumiem B cienyromiem Buae A[i]=random(16)-5.
JI71s1 TOJIOXKMTENILHOTO 3HAYCHUS JIeMeHTa BhInosiHsAeTcs yenosue Afi] >0.

3. Bb10op nmepeMeHHBIX MPOrpaMMbl

W3 npuBEEHHOTO BBILIIE ONMCAHUS ONPENIeNsieM CIIEAYIONINEe IEpEMEHHBIE:
—  HCXOJIHBIE JaHHbIE — KOJIMYECTBO 3JIEMEHTOB MaccuBa N;
—  HayvaJbHOE 3HAYCHHE MPOou3BeeHNs paBHo 1 (pr=1);
—  pe3ynbTaT — 3Hau€HUe MPOU3BEICHUS PI.
4. biiok-cxema aJjropuTma.

5. Kox nporpamMmsl.

IIpakTuyeckas padora Ne 12 Padora co ctpokamu.
3agauya

1. ®opmynupoBKa 3a1a4u

e Jlana cTtpoka, 3akaHuMBaromascsa Toukoi. Iloacunrare, CKOJIBKO CIIOB B CTPOKE.
o Jluwnue npobenvi. Jlana cCTpoka, coCTOAlIass W3 CIJIOB, pa3/eiICHHbIX
npobenamu. Hanmummre nmporpamMmy, yaajisiollyro JdiiHAe npooensl. [IpoGen
CUHUTACTCSA JIMIITHUM, €CJIM OH: CTOUT B HA4YAJIC CTPOKH.
2. brok-cxema anropurma.
3. Kox mporpammel.

3agaua
1. ®opmynupoBKa 3a/1a4u:

- Hana ctpoka. [Togcunrats, ckoibko B Helt OykB R, K, T.
- Jluwnue npobenwvl. Jlana cTpoka, COCTOSIIAs U3 CJIOB, pa3AeleHHBIX Mpobenamu. Hamummre

HporpaMMy, YIAISIONIYIO JTUITHAE mpobernsl. [Ipoben cunTaeTcs JINITHUM, €CIIM OH: CIIeIyeT 3a
npobesom.

2.Bp100p niepeMeHHbIX TPOrpaMMBI

3. briok-cxema anropurma.
4 Koxa mporpaMMbl
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IIpakTnueckas padora Ne 13,14,15 AnropurmMsl NoOUCKa, COPTHPOBKH M 3aMEHbI
3agaua
1. opmynupoBka 3a1auu:
CocTaBUTh aTOPUTM U HalMCaTh IPOrpaMMy:
BbluncauTe CyMMy W UHCIIO TIOJIOKUTENbHBIX 37eMeHTOB Marpuibl A[N, N],

HAXOISAIIUXCS HaJ TIaBHOW JUArOHAJIBIO.

2. Br160op nepeMeHHBIX MPOTpaMMBbl

3. biok-cxema anropurma.
4.Kon nporpaMmsl

3apaua
1. ®opmynupoBKa 3a/1a4uu:

CocTaBUTh AJITOPUTM U HANIUCATH MIPOTrpamMMYy:

IMana matpuna B[N, M].. Haiitu B Kaxkmoii CTpOKE MAaTpHUIBl MaKCHMAalbHBIA U
MHHUMAJIBHBIA 3JIEMEHTHI U TIOMEHSATh UX MECTAMU C MIEPBBIM M MOCIIEIHUM 3JIEMEHTOM CTPOKH
COOTBETCTBEHHO.

2.BbI100p MepeMeHHBIX MPOrpaMMBbl

3. biok-cxema anropurma.
4.Kon nporpaMmsl

IIpakTnueckas padora Ne 16 Ilapamerpsl pyHKIIUM
3apgava

1. ®opmynupoBKa 3a/1a4uu:

Hanucats @yHK1MIO, BEIBOASIIYIO B MOPSJIKE BO3PACTAHUSI AIIEMEHTHI OJHOMEPHOI'O MacCHBa.
B rnaBHO# nporpaMMe BbI3BaTh (DYHKIHMIO JUIs ABYX PA3HBIX MacCHUBOB.

2. BeIOop nepeMeHHBIX MPOrpaMMbl

3. Bbiok-cxema anropurma.
4. Kog nporpammsl

3apgava
1. ®opmynupoBKa 3a/1a4u:

Hamucarh QyHKIHIO BBIYUCIICHHS TPOU3BEACHUS MPSIMOYTOJIbHOM MaTpuilsl A pazmepa K X m
Ha MpSMOYToJbHYI0 MaTpully B pazmepa m X n. B riaBHOM nporpamMMe oOpaTUThCS K 3TOM

GbyHKIUH.
2. Br16op mepeMeHHbIX TPOrpaMMBbI

3. Biok-cxema anropurma.
4. Kon mporpaMMsl

IIpakTnyeckas padora Ne 17 PekypcuBHble pyHKIMHN
3apgaua

1. ®opmynupoBKa 3aauu:

Beectn ¢ knaBuarypel 1menoe uucino N. Mcmonb3ys pekypcuio, pacrmeyaratb — cHadajiga
MOCJIe0BaTENbHOCTD, cocTosimryto u3 N 0yks 'A', a 3atem u3 N 6yks 'B'.

2. BeIOOp MepeMeHHBIX TIPOTPaMMBI

3. Biok-cxema anropurma.
4. Kog nporpammsl

3apaua
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1.®opMynupoBKa 3aa4u:
Hamewatate B 00paTHOM MOpSIKE IOCIEIOBATEILHOCTh YHCEN, NPHU3HAKOM KOHIA
KoTopoii siBigercs 0.

2. BeIOOp mepeMeHHBIX POTrPaMMbl

3. brok-cxema anropurma.
4. Konx mporpaMMbl

IpakTuyeckas padora Ne 18 MuorogaiijioBbie NpoeKTbI
3apava

1. ®opmynupoBKa 3a/1auu:

3anucate B ¢ailn mpsSMOro JOCTyma psj BelleCTBEHHBIX uucen. Haiitu nauboibliee u3
3HAQYEHUI MOJyJIe KOMIIOHEHTOB C HEYETHBIMH HOMEPaMHU.

2. BeIOOp MepeMeHHBIX TPOTPaMMBI

3. brnok-cxema anropurma.
4. Ko mporpaMMbl

3apgava
1. opmynupoBka 3a1auu:

3amucatp B (ailyl TOCIENOBATENLHOTO JOCTYNA TPOM3BOJBHBIX HATYPAIbHBIX YHCEIL
Ilepenucate B Apyro# ¢aiis nocienoBaTebHOTO JOCTYIA T€ 3JIEMEHThI, KOTOpble KpaTHbI K.
BriBecTr nosmy4eHHBIN (aiin Ha 1evats.

2. BeIOOp MepeMEeHHBIX TPOTPaMMBI

3. briok-cxema anropurma.
4. Kon mporpaMMsl

IIpakTnueckas padora Nel9 Pabora ¢ ykazarenssmu.
3apgava

1. ®opmynupoBKa 3aauu:

JlaHa ToOCNe0BaTEeIbHOCTh LENbIX YHCEN, OKaHYMBAlOLIascs HyleM. 3amucaTb BCe 4YHCIa
MOCJIeIOBATEILHOCTH B TUITU3UPOBAHHBIN (DAl

B koHern cymiecTByroIero THMM3MPOBAHHOTO (hailia 3anmucars:

a) uuco 0;

0) dpazy «lo cBuganus!».

2. BeIOOp mepeMeHHBIX TIPOTPaMMBI

3. Brok-cxema anropurma.
4. Kon mporpaMMsl

3apgaua
1. ®opmynupoBKa 3a/1a4u:

CoznaTh TUNU3UPOBAHHBIN (Daiiy, AIeMEHTaMU KOTOPOTO SIBIISIFOTCS JBEHAALATh IEPBBIX
YJIEeHOB TocienoBarenbHocTh PuboHayum (MOciae0BaTeNbHOCTH, B KOTOPOW MeEpBbIE JIBa
YJIeHa pPaBHBI 1, a KaX]IbIH CIeyIONINi paBeH CyMMe ABYX MPEIbIIYIINX ).

2. BeIOOp MepeMeHHBIX TIPOTPaMMBI

3. Biok-cxema anropurma.
4. Kon mporpaMMsl

IIpakTuyeckas padora Ne2( lunamuuyeckoe pacnpeaeieHue NaMsTH.
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3apaua
1. ®opmynupoBKa 3a/1a4uu:

- Pa3paborars nmporpammy, UCIIOIB3ysl MOAYJILHBIN ITOIXOI.

- CchopmupoBaTh IO OAHOMY WJIM HECKOJIBKO 3aroJIOBOYHBIX MOAYJICH U (ailiioB peannsanum,
KOTOpBIE OyayT COZepKaTh pa3paboTaHHbIe ()YHKIIHH.

-Hanmcatp rnaBayro GyHKIMIO main, HCIOIB3YS MpaBHiIa CTPYKTYPHOT'O MOJIX0/1a: OHA JJOJDKHA
coiep)KaTh B OCHOBHOM TOJIbKO BBI30B (DYHKIMl, BCE BBIYMCICHHS JOJDKHBI OBITH BHYTPH
pa3paboTaHHBIX ()YHKIIHMA.

-BBIMOIHUTE OTIAJKY ¥ KOMITWJISILUEO IPOTPAMMBI, TTOJTyYHTh UCIIOMHICMBIN (aii.
-BbImoHUTE TECTHPOBaHKE MPOTrPaMMbI HECKOIBKHMHU HA00OPaMH BXOJHBIX TAHHBIX.
-CocTaBuTh JUarpaMMy MOJYJIEH, 1epeBO BbI30Ba (DYHKIMI 1 crienuduKaiy GyHKIUH

Jlansl 1ienblie ynca al, ..., an, bl, ..., bm, k.

Ecnu B mocnenoBarensHoCcTH @l, ..., 8N HET HM OJHOTO YIEHA CO 3HAYEHHEM K, TO MEepBHIi 110
nopsiiky20 4ieH 3TOi MOC/Ie0BaTeIbHOCTH, HE MEHBIIHI BCEX OCTAJIbHBIX YWICHOB, 3aMCHUTh
Ha 3HaveHue K.

[To TakoMmy >ke mpaBuIiTy Mpeodpa3oBaTh nocieaoBarenbHocTs bl, ..., bm npumenurensHo x 10.

2. BeIOOp mepeMeHHBIX TPOTPaMMBI

3. briok-cxema anropurma.
4. Ko mporpaMmbl

IpakTuyeckas padora Ne21 Padora u ucnosn3zopanue oriaguuka AFDP: OcHoBHbIe
KOMAaH/IbI

Pa6ora ¢ daitnamu B8 DEBUG MoXeT HauMHATBbCA C MOMEHTA 3arpy3Kd CaMoro OTJIaquuKa.
3anyck orinaguuka DEBUG: 3anyck oTiagunMka MOKHO OCYIIECTBIATH JBYMs criocoOamu: |l -
plif cnioco6: Debug 3amyck ormagumka2-oit crnoco6: Debugprim.com 3amyck oTiaguuka c
nocienyromen 3arpyskoit ¢aiina prim.comc aapeca cmerieHuss 0100(mpu sToM, B mapy
peructpos BX:CX 3anocurcs pazmep

3arpykaemoro ¢aiina)3arpy3ka u 3anuchk ¢aio B ornaguuke DEBUG: 3arpys3ka u 3anuck
(haitioB B OTJIaqUMKE OCYIIECTBISETCS KOMaHIaMu OoThaauuka: L [aapec] -komaHa 3arpy3ku
(daiina ¢ ykazaHHOro azapeca cmemeHus Wlaapec]| -komanga 3anucu ¢aiia ¢ yKazaHHOTO
aznpeca cMmeuleHus llepen BBIMOJHEHMEM 3THUX KOMaHJ CIEAYyeT BBINOJHUTH JBa AeHcTBUsA:].
Komanno#t N3anate mosnHoe ums ¢aina u nyTh K Hemy.2. B mapy peructpos BX:CX 3anectu
pasmep 3arpyxaemoro / 3anuceiBaeMoro (aitna.

Komannp otnagunka Debug:

o
assenhle [anpec]

compare } RManal’os amppec
dump [awanaszonl

enter . agpec [cnucox]

£Fill ! AMANAIOH CNMCOK

q0 [~anpec] [anpecal

the x sHavenuel sHauenue

input nopr

load [agpec] [amck] [npeswmst_cexrvopl [uucaol
move AManasoH appec

name [nyre] lcnucox_aprymenvosl

output NnopT 6aMT

proceed [=anpec ] [uyucaol

quit

register [perucTpl

search S AMana3oH CNWMCOoK

trace [ [=amppec] [3nauenuel

unassemble U [awanazonl

urite W lanpec] [auck] [nepswsi_cexvopl [uucaol
sunesenwe namatu ENS XA [Humcao_crpanuul
jocoosoxaenue namaru ENS XD [neckpunropl
conocrasaenme crpamuu EMS M [Levypanmual [Perpanuual [neckpuntopl
suBon coctonnua namaru EMS s

[Tpumep:
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coxpanuTth auamna3zon aapecoB 100..11BB daiinie PRIMER.COM.-NC\TEMP\PRIMER.COM-
BBox umeHu ¢aiina PRIMER.COM(pacnonoxken B manke TEMPaucka C)-R—mpocmotp
COJIEP’)KUMOTO PETUCTPOB Tpolieccopa (MHTepec npeacTasiseT napa peructpos BX:CX)-RCX—
BXOJl B PEXKHUM M3MEHEHHs cojepkumoro perucrpa CX(c 1enbio 3aHECEHUSI B PETUCTpP YUCIIa
1C-konnyecTBa coxpaHseMbIX sueek nuarnasoHa aapecoB 100..11B)-W100 —samuce B ¢aiin
PRIMER.COMconepxumoro 1Csueek nmamsTu, HaunHas ¢ aapeca 100/

BeImomHUTE clieayromue KOMaHIbl i MPOKOMMEHTHPOBAThH PE3YIbTAThl MX BHITIOTHEHHUS:

-G= 100

-D140 L40

-Al118

-U100,11B

-E140 41 42

-E140 'ABCD'

-E140

-F140 L40 O

IMpakTnyeckas padora Ne22 Padora u ucnosn3zoBanme oriaguuka AFDP: Komanabl
nepeaaym JaHHbIX

3agannsa.

Hanucate nporpammy.

1. BeiBO COOOIIICHHS HA KpaH C Havaja CTPOKH.

2. BeiBo/ cOOOIICHHSI HA DKpaH C CEPEIUHBI dKpaHa.

3. BeIiBoJ1 COOOIIIECHHUS HA DKpaH C Havajla CTPOKH M B paMKe, ITOCTPOCHHOM U3 JIFOOBIX
CHUMBOJIOB TICEBIOTPa(UKH.

4. BoiBo/ COOOIIIEHUS B paMKe Ha CepEeIMHY dKpaHa.

5. BbIBOJT Ha 3KpaH CUMBOJIA C TIOMOIIBIO PyHKIMH 2h, AJIs 3TOTO 3aIUIINTE B CETMEHTE
KOJOB:

mov ah, 2h : (PYHKLMA BLIBEOAA CUMBOMNA Ha 3KpaH
mov dl, A ASCI
int 21h ‘npepbieaHne DOS

6. BeiBox coobmienus Ha 3kpaH. [lepen Beiauel cOOOIIEHNS OUUCTUTD dKpaH GyHKIHEH 6 int

10h:
mov ah, 6h . (hYHKUMA OYUCTEM 3KpaHa
mov al, 0 ;0 - Becb 3KpaH
mov ch, 0 : HOMEp CTPOKW NEBOr0 BEPXHETD YIMa
mov cl, 0 . HOMep cTonbua NeBOro BepxHero yrna
mov dh, 24 ; HOMEP CTPOKW NPABOIO HWMHEND yIma
mov dl, 79 . HoMep cTonBua NpaBoro HUKHEro yrna
mov bh, 30h ; BaAT aTpubyT (Ha Bupro3oBOM (DOHE YEpPHBLIE CUMBONLI)
int 10h ; NpepeiBaHue BIOS

BceraButh 3TH 8 KOMaH nocie 9-i CTPOKH.
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7. BeiBox coobuienust Ha 3kpas. [lepen Beiaaueit cooOmeH s yCTaHOBUTh Kypcop QpyHKIue 2
int 10h:

mov ah, 2h ; (hyHKUWA YCTAHOBKK Kypcopa
mov bh, 0 ; TEKYLAA BUOEOCTpaHWUA
maov dh, 5 I HOMED CTPOKKW —5

mov dl, 10 ; Homep cTonoua -10

int 10h ; npepsieadue BIOS

BcraBuTh 3TH KOMaH/IbI TIEpe]] BbAAYEH CUMBOJIA MITH COOOILICHHUS.
8. BriBox coobmienust Ha skpaH. Ilepen Bbiadel cooOlieHHs HapUCOBaTh LIBETHOE OKHO
¢bynknueit 6 int 10h u yctanoBuTh Kypcop ¢pynkuueit 2 int 10h.

Meroandeckue peKOMEHAAIMH 1O BBHITTOJIHEHHIO PAOOTHI:

[Ipu cocTaBieHnn TpPOrpaMMBbI Ha SI3bIKE acceMOIIepa MOKHO BBIJCIUTD CIIEIYIOIINE TAIbI:

1) cocTaBieHue O6JIOK — CXEMBI;

2) co3nanue ucxoanoi nporpammsel NAME.ASM, rne NAME — mio60e gonmyctumoe B C ums
DOS ¢aiina;

3) co3nanue o0bekTHOM mporpammbl NAME.OBJ;

4) co3nganue ucnonusemoit nporpammsl NAME.EXE;

5) Bemonnenne EXE — nporpaMmer;

6) MpoBepKa pPe3yJIbTaTOB.

IIpakTuyeckasi padora Ne23 Padora u ucnosin3oBanue oraagunka AFDP:
Apupmernyeckue KOMaH/AbI

Iean padotbi: OTpaboTKa HaBBIKOB IPUMEHEHHS apu(PMETHUECKUX KOMaHI IIPU CO3JaHUU
IIPOrpaMM.
Apudmernueckue KOMaHAbl MOXKHO MO/Ipa3A€IUTh Ha MATh MOATPYIIIL:
o KoMaH[bl crioxeHus
o KomaH[pl BBIYMTAHUS
o KoMaHbl yMHOXKEHUS
o Kowmanne! nenenns
o KoMaHJbl pacmimpeHus 3HaKa
]
- ¢rar He u3MeHsIeTCS
+ ¢nar usmensercs
? HeolpeaeIeHHOE 3HAaUeHUE
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Muemokog | opmar KoMaH4bl $tnaru

OF |DF |IF |TF |SF |ZF |AF |PF |CF

KomaHakl cnoxeHun

Add Add NpYemMHWK UCTOYHWMK | + - - - + + + + +
Adc Adc NPUEMHUK UCTOYHME | + - - - + + + + +
Inc Inc NnpuemMHUK + - _ _ + + + + _

KoMmaHak! BEIYMTAHWA

Sub Sub NpUEeMHHK UCTOYHUE | + - - - + + + + +
Sbb Sbb npUeMHUK UCTOUHUE | + - - - + + + + +
Dec Dec NnpuemMHUK + |- - - + |+ |+ |+ |-
Cmp Cmp NPUEMHWK, UCTOYHKK | + | - - - + |+ |+ |+ |+
Neg Neg NnpuemMHHK + |- - - + |+ |+ |+ |+

KomaHOk! yMHOMEHWA

Mul Mul MCTOYHKE + - - - ? ? ? ? +

Imul Imul MCTOYHKWK + - - - ? ? ? ? +

KomaHae! aeneHua

Div Div MCTOYHKME ? - - - ? ? ? ? ?

Idiv Idiv MCTOUHMEK ? - - - ? ? ? ? ?

KomMaHabl pacluMpeHus 3Haka

Cbw | Cbw

Cwd Cwd - - - - - - - - -

3agaya 1. Hanucate nporpammy 11l BBIYACIICHUS BBIPAKEHUS:
(3456-2501+1099-794)-(384+101)
— Ilomy4yuTe UCTIOIHAEMBINA MOAYIIb.
— IIpoBepbTe NpaBUIBHOCTH PAaOOTHI TPOrPaMMBbI, 3aIyCTUB €€ U3 OTJIAAUUKA U
OTCJIEXKUBAsL PE3YyIbTaThl B HY)KHBIX OKHAX.

3anaua 2. Hanucars nporpaMmy JJist BBIYMCIEHUS BBIPAKEHUS:
(365/5+915)-(31*11-309)
— Ilonyuure UCIIOTHAEMBIN MOAYJIb.
— IIpoBepbTe MPaBUIBHOCTH PaOOTHI IPOTPAMMBEIL, 3aITyCTUB €€ U3 OTIa4NKa U
OTCJIEKUBASI PE3YJIBTAThHI B HYKHBIX OKHAX.

IIpakTnyeckas padora Ne24 Padora u ncnosb3oBanue oriaagunka AFDP: Jlornueckne

onepaTropbl 1 KOMaH/AbI CIBUTA

Hamucats nporpamMmmy, KOTOpas peliact CIACAYOIIYIO 3aJady, MUCIIOJIb3ysa JIOTUYCCKUC

OTeparyu:

B peructpax R1, R2 u R3 3amucanbl Koabl TpeX MAECATUYHBIX LU(P, COCTABISIOIIMX

TPEX3HAUHOE YUCJIO (COOTBETCTBEHHO COTHH, IECSATKU U €IUHULIBI).
IToctpouts B peructpe RO 310 "ncio.
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Hampumep, ecmu R1=3115, R2=3216 u R3=3335, B perucrpe RO [O0MKHO TOTYyYUTHCS

NecITHYHOE yuciao 123.

Omnpenenute U 3anuIIkTe B TaOIUIly 3HaueHUs peructpa RO mocie BBIMOTHEHHUS KaXIO0W W3

CIIETYIOIINX KOMaH/I;

Komanpa

RO

MOV 1234, RO

1
2 | XOR ABCD, RO

3 | XOR ABCD, RO

IpakTuyeckasi padora Ne25 Padora u ucnosin3oBanue oraagunka AFDP: Komanabt

nepeaayu ynpaBjieHHs

CocraBuTh mporpamMmmy apu(METHUYECKUX U JIOTUYECKUX JICHCTBHHA Haja UEJIbIMU
IIEPEMEHHBIMM M KOHCTaHTaMH. /[[nsi BBOJA MCXOAHBIX JaHHBIX M BBIBOJA pe3yJbTaTa
UCTOJIB30BaTh Oy(depsl B BUIE CUMBOJIBHBIX CTPOK, B KOTOPBIX Ka)/10€ 3HAUCHHE TIEPEMEHHOM

pasMeniaercs B Tpex OaiTax:

<3HaK yucna> <crapmas mudpa> <maamas nudpa>
[TepeBoa umcen U3 CUMBOJIBHOM (POPMBI B YHCIOBYIO M OOpPATHO BBIMOJIHUTH C MOMOIIBIO

noanporpamm PSN u PNS cooTBercTBEeHHO.

BapuaHTHI 2aJaHHI

(K +1)*4, N<2
1. M={N-3*K+12, 2=N<4
2EN+1, N=4
T+4*], I1=]
3. M=92%1-(0+J2). I=1]
I*%4+1], I<]
[(T+1)*3, I<-2

5. M={I*2+7*%1/4, 1I>1
[2*¥N+1, -2<I<1

[2*I*I+1, I*I<5
T.M={5*I*[-1, 5<I*1<16
[3*15-2, I*1>16

[2#T*T+3, JT=5
9. M={7*J+8, 2<J<5
[-2%7%7+2, J<2

[3*1-T+3, (J+D=5

11. M=9I1*],  2=(J+I1)<5
[T+2, (J+I)=2
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(4%1-7,
M ={T*1+4%1-7,
C*I*D/E*1+

a2

[=3
I<1
D, 1=1<3

(K =4, N7

4. M=1(N-K)2.
N+1, 7<

[T*K + K72,
6. M={2*T*1+K
[3*I*I*I-K,

T+I*TI, 157
8. M={T*1+1), I+]
2*J.L 1<J

[3*1+ /2,
10. M={4*1-6, 1=
[2*1*1%7,

I<0
0=I=2

I1=7
I<7
I<1

K, I=K
12. M=45*J+K. J<K
7K+ J=K
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