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1 BBEAEHUE

BaxHyl0o dYacTh TEOpeTHUECKOW U  NPO(PECCHOHANBHOM  IMPAaKTHUYECKOH  MOATOTOBKU
00yYaroIuxcs COCTABISIOT IPAKTUYECKUE 3aHATHSL.

CocTaB M colepkaHuE€ MPAKTUYECKUX 3aHSATHHA HampasiieHbl Ha peanusanuio denepanbHOro
roCyJJapCTBEHHOT'0 00pa30BaTEIbHOIO CTAaHAAPTA CPEAHEr0 NPOPECCUOHATIBHOIO 00pa30BaHMSL.

Benymieid OunakTH4eCKOd LENbI0  MPAKTHUECKUX  3aHATHH  sBIseTCS  (OpPMHpPOBAHUE
npo(pEeCCHOHANBHBIX ~MPAKTUYECKUX YMEHMH (YMEHMH BBINOJHATH ONpEIENCHHbIE JeicTBu,
orepanuu, HEOOXOAUMbIE B MOCIEAYIOMIEM B NMPO()ECCHOHAIBHOW EATETHHOCTH), HEOOXOIUMBIX B
nocenyromel yaeoHo# IesITeIbHOCTH.

Benymeil nMIAKTHYECKOM UENbIO MPAKTUYECKUX 3aHATHH SBISIETCA JKCIEPUMEHTAIBHOE
MOJTBEPXKICHUE U IIPOBEPKA CYIIECTBEHHBIX TEOPETUUECKUX MOJI0KEHUH (3aKOHOB, 3aBUCMOCTEN ).

B cootBercTBHE ¢ paboueii mporpaMMoi yueOHOU IuCHUTUTHHBI «OCHOBBI aITOPUTMHU3AIIN U
IIPOrPaMMHUPOBAHUS IIPELYCMOTPEHO NPOBENCHNE IPAKTUYECKUX 3aHATUH.

B pe3ynbrare ux BBIIOJHEHMSI, 00Y4aIOIUICS JOHKEH YMETh:

— HCIIOJIb30BAaTh METO/Ibl U IPUEMBI AJITOPUTMHU3ALMH [TIOCTaBJICHHBIX 33/1a4;

— IPUMEHSTb CTAHIAPTHBIE AITOPUTMBI B COOTBETCTBYIOLIUX 001aCTsX;

— IPUMEHSATH BBIOPAHHBIE S3BIKU IPOrPaMMHUPOBAHUS JIJIs1 HAIIMCAHUS IPOrPaMMHOT0 KOJa;

— [PUMEHATh METOABI U IPUEMBI OTIAJKU IIPOrPAMMHOTO KOJa;

—  BBIIOJHATH JACHUCTBUSA, COOTBETCTBYIOIME YCTAHOBIEHHOMY PEIJIAMEHTY MCIIOJIb3yEMOM
CUCTEMBI KOHTPOJISI BEPCUM;

— IPUMEHATh COBPEMEHHbBIE KOMIIWIATOPHI, OTJIAJYUKH U ONTUMHU3ATOPbI IPOrPAMMHOTO KOJIa;

CopepxaHve NPaKTUUECKUX 3aHSITUH OPUEHTHPOBAHO Ha IMOATOTOBKY OOydYarolmmxcs K
OCBOEHHUIO NMPO(HECCHOHAIBHOIO MOAYJIS IPOrpaMMbl HOJATOTOBKU CHEIMAIMCTOB CPEJAHEro 3BeHa I10
CHELHAILHOCTH U OBJIAJICHUIO NPOeccuoHaIb HbIMU KOMNEMeHUUAMU:

IIK 2.1. IlpoektupoBaTh, pa3pabarbiBaTb M OTJAKUBAaThb IMPOTPAMMHBIA KOJA MOAyJei
YIPABISAIOLIUX IPOTPaMM.

I1K 2.2. Bnanets MeTOJaMi KOMaHIHOM pa3pabOTKU MPOrpaMMHBIX ITPOAYKTOB.

OK 01. Beibupats ciocoObl perieHus 3a1a4 npopecCUOHaIbHON JeSTeIbHOCTH IPUMEHUTEIBHO K
Pa3IMYHBIM KOHTEKCTAM.

OK 02. Hcnonp30BaTh COBPEMEHHBIE CPE/ICTBA MMOMCKA, aHAJIN3a U UHTEpIpeTaluu HH(OpMaLny,
1 MH(OpPMaIIMOHHBIE TEXHOJIOTMHU AJIs BBIIOJHEHUS 3a1a4y MPo(ecCUOHANBHOM NesTETbHOCTH.

OK 03. IlmanupoBaTh M pealn30BBIBATH COOCTBEHHOE MpPO(EecCHOHAIBHOE U JMYHOCTHOE
pa3BUTHE, MPEANPUHUMATEIBCKYIO AEATEIbHOCTh B MPOQPECCHOHATIBHOIN cepe, UCIONb30BaTh 3HAHUS
110 (UHAHCOBOM IPAMOTHOCTHU B PA3JINYHBIX )KU3HEHHBIX CUTYaLlUsX.

IIpakTHueckue 3aHATHS NPOBOAATCS B pPaMKaX COOTBETCTBYIOIIEH TEMBI, IOCJIE OCBOCHHS
IUIAKTUYECKUX €IMHHUL, KOTOpble OOecrneynBaloT HaJIW4Yhe 3HAHUM, HEOOXOIMMBIX Uil ee
BBITIOJTHEHUS.



2 METOAUYECKHUE YKA3AHUSA

Tema 1.1. OcHOBHBbIE OHATHSA AJNTOPUTMU3ANUN. OCHOBHBbIE AJITOPUTMUYECKHE
KOHCTPYKIHH.

IpakTnyeckoe 3ansitue Ne 1,2,3,4 [locTpoenne 6J10Kk cXeM OCHOBHBIX AJrOPUTMHYECKHUX

KOHCTPYKIIHH.
ean:
- Hay‘-II/ITBCH MMPUMCHATH 0a30BbIE HOHATHS TCOpHUU HpI/I6JII/I)KeHHLIX MCTOOB PCIICHUA 3aJa4 Ha
OBM.

— CdopMupoBarh NpeACTaBICHHE 00 aNrOpuUTMax peIIeHUs NPUKIATHBIX 3a/]a4, HAYyYHUThCS
HAaIlMCAHMIO U OTJIAJKU IPOrPaMMHOI0 Koja.

— BriOpats u 060cHOBaTH HanboIee palMOHANBHBINA METO U aJITOPUTM PELICHUS 3a7auu;

— Pazpaborark anroput™ AJis pemieHUs MPUKIATHBIX 3a/1a4;

— HanwucaTte nporpamMHbIi KO U OTJAIUTh POrpamMMYy.

Boinosinus padorty, Bel Oynere:
YMETh:
— IPUMEHSTH CTAaHJAPTHBIC aJITOPUTMBI B COOTBETCTBYIOLIUX 00JIACTSIX;
— [PUMEHATH BHIOPAHHBIE S3BIKH MPOTPAMMHUPOBAHUS 711 HAITMCAHUS TPOTrPAaMMHOTO KOJa;
— HCIIOJIb30BATh BHIOPAHHYIO Cpeay NPOrpaMMHUPOBAHUS;
—  BBIBIATH A€(PEKTHI U OTKIOHEHUS B (DYHKIIMOHUPOBAHUH MPOTPAMMHOI0 00eCrieUeHUs
KOMITIBIOTCPHBIX CUCTEM U KOMILJICKCOB.

MarepunanbHoe obecrnieyeHue:
— llepcoHanbpHbBIE KOMIIBIOTEPHI;
— Kommnektsl pobotexnuueckue "IleppoPobor NXT";
— Kommnekt podororexnuueckuit "LEGO";
— Kontpomnep 500995 ROBO TX;
— Habop akkymynsaropsslii Accu Set;
— Hab6ops! koHCTpyKTOpckne ROBO TX;
— Jlarumk nBera aius Mukpokomnbsrorepa NXT;
— [IIporpammHoe obecrnieueHne o0mero u NpodeccnoHaaIbHOro Ha3HAUEHUs, B TOM YHCTIe
BKJTIOUarolee B ceds cienyromee [10:
MS Windows 7 (moamucka Imagine Premium)
MS Office 2007
7 Zip
MS Visual Studio (moxmucka Imagine Premium)
Visual Studio Code
Calculate Linux Desktop

3aganme:
1 CocTaBuTh pazinuuHble GOpMbI IPEICTABICHHS AITOPUTMOB Ha MPUMEPE BBIYUCIICHUS KOPHEH

2 —
KBaJIpaTHOTO ypaBHeHusaX +bx+c=0,

Ilopsinok BbINOJHEHHSI padOThHI:
— CocTaBUTh MATEMATUYECKYIO MOJIEIb 3a/1a4H.
— BriOpars u 060cHOBaTH HanOOJIEE PALMOHATIBHBIN METO/] pEIIeHUS 3a/1a4H;
— Pazpabotare anroput™ JUIsl peleHus 3a1auu.
— Hanucate 1 oTIIaquTh IPOrpamMmy.



Xox padoThI:
Anroputmsl kiaccuuuupyroTes o gpopme npeacrasienus (puc. 2.1).

AQTopHTME N0 (hopme

NPEACTABNEHUN
Crosecuue

[adanunee

I'paduiueckne
(Bnok-cxema)

IMeesnokonm
[porpammueie

Puc. 2.1. Knaccudukanus anropuTMoB 1o ¢popMe NMpeAcTaBICHUS

Cnogecnbiti crioco0 3alUCH AITOPUTMOB MPEJCTABISIET COOOW OMUCaHHE MOCIEA0BATEIbHBIX
3TaroB OOpabOTKM JAaHHBIX. AJTOPUTM 33/JaeTCS B IMPOU3BOJIBHOM H3JIOKEHHH Ha E€CTECTBEHHOM
SI3BIKE.

CJ10BECHBIN QJITOPUTM BBIYUCIICHUSI KOPHEN KBaJApaTHOTO ypaBHeHI/ISIaXZ"' bx+c= 06yzner umers
CHEAYIOLIUI BUA:

1. 3apmaem ko3¢ dunMEHTH ypaBHEHHS a, b, C;
2. Ecmu 3nauenue kodpdurmenta 8#0 | 1o BprauciseM TUCKPUMUHAHT 10 (BOpMyIIe

D=b*- 4ac:
3. Ecmu semonusercs ycnosue D>0 1o xopunm xBampatoro ypamenms XiUX;
_-b+d
BBIYHCIIEM 110 popmyle X1~ ]

4, Eciam BwImTONHSETCS YCJIOBHUEC D= O, TO BBIYUCIACM OAWH KOPCHBb KBaApPaTHOI'O

ypaBHeHHs X1 1o hopmyre X1~ 2a’

5. Ecim  Bemommsercs  yenosue DP<O 10 BpomuM  cooGmenme  «Her
JIEUCTBUTEIIbHBIX KOPHEW.
Tabnuunvle anropuTMbl OQOPMIISIFOTCS B BHJE TaONHUIBI U HUCHONB3YIOTCS ISl Pa3BUTHUA
KYJIbTYpbl OQOpMIICHUS pEIIeHUs 3a/1ad, I OTOOpaXEHUsS CBSI3U C JIPYTUMU MpEaMETaMu U JIs
(dbopMUpOBaHUS TOYHOCTH, aKKypaTHOCTH M MYHKTyalbHOCTH B Tab6n.2.1 mpuBenaeHa TtabmuyHas

. 2 —
(opMma BeIUKMCIIEHHS KOPHEH KBagpaTHOro ypapHeHusaX +bx+c=0,

Tabmuma 2.1
Tabnuunas popma BeIYHMCICHUS KOPHEH
2 —_
KBaJIpaTHOro ypasHeHusaXx +bx+c=0
[ar AnroputMm OO6pa3zer| BHIIOIHEHUS
1 BHuMarenbHO NpoYnTaNTE TEKCT 33241 Haitnute KOpHM KBagpaTHOTO

ypaBHeHus Buga X +5X— 6= 0

2 3anummre B «JlaHo» OykBeHHoe oOo3HaueHue u | JlaHo:
YHCIOBOE  3HAUYEHWE  W3BECTHBIX IO  TEKCTY




[Ilar AJroput™ OO6pa3zerr BBHITIOJIHCHHS
K03 (HUIIIEHTOB a=1,b=5,c=-6
3 [Ton ropu3OHTANBPHOW YEpPTOM 3amUIINTE OYKBEHHOE | X, =
0003HaYeHNE HEM3BECTHOM BEIMYMHBI CO 3HAKAMH «=» | X, = 9
u «?»
4 Ecnn  3uavenne koodpdummenta @70, 1o no | Tak kax @#0 (8=1)
— 12
popmyne D= Db~ 4ac ppraucnure nuckpuMUHAHT. D=5-4-1:(- 6)
D=49
5 — eciu Boimonnsercst yenosue D>0 1o xopuu | Tax xax D>0 (D=49),
KBajpatHoro ypasHenus X1UXp gprumcisem 1o _-5+Vd
Xl_
_-b+Vd a
dopmyne X1~ — ], -5+
— X=—
- ecnu  Bemommsercs  ycimopue D=0 qo | "2 J
BBIUMCISIEM  OJUH  KOpPEHb  KBaJPaTHOIO
ypaBHEHHUs X1 110 popmyie X1~ Sa
- ecmu  Bemonasercs  yemopwe P<0 1o
BBIBOIUM cooOmieHne «Her melcTBUTENIBHBIX
KOpHEI».
6 3anumuTe OTBET Oteer: X1=1yX=—6
I'paguueckuti cnoco0® TPENCTaBICHHUS AalTOPUTMOB (B BHAE OJIOK-CXeMBI) Hamboiee

pacnpocTtpaHeHHas (hopMa 3anucu anropuTMoB. [Ipu 3ToOM mpencTaBiIeHUH aNrOPUTM H300pakaeTcs B
BHJIE TTOCIICOBATEIIFHOCTH CBSI3aHHBIX MEXKy CO00M (PYHKIIMOHATBHBIX OJIOKOB, KQXKIBIH M3 KOTOPBIX
COOTBETCTBYET BBHINIOJHEHUIO OJHOTO WM HECKONbKHX neiicTBuil. Ha puc.2.2 mpencraBinena 0i0k-

o 2 -
cXeMa BBIYMCIICHHs KOPHEH KBaapaTHOro ypasHenusaX +bx+c=0,

Hauano

A 4

az=(),b,c Kwit’@"“f?emb'
KBAAPATHOD YPaBHeHHUA
v
D=h"—4a
A4
Na Har
D>0
v v
2 = -b+VD Aa Her
~1.2 2a D=0
c' '
A4 e . ) Her
£ i X = 2a AGACTRATENbH bIX
( Xy H X, XOpHEW
A 4
X,
y
Y
Koney

Puc.2.2. bnok-cxema aaropurMa peieHus KBaJpaTHOrO ypaBHEHUS



dopma 3anucu aNropuT™Ma B BHJIE INCEBAOKOIOB MPEACTABISAET cOOON MoiypopMaIn30BaHHbIC
OIMCAaHMsl AJITOPUTMOB Ha YCIOBHOM aJITOPUTMHUYECKOM S3bIKE, BKJIIOYAIOLIME B cE€0sl KaK JIEMEHTHI
A3bIKa TMPOTPaMMHUPOBAHUA, TaK M ()pa3bl €CTECTBEHHOTO $3bIKa, OOIIENpPUHATHIC MaTEeMaTHYECKUE
0003HAYCHHS U JIp.

Aneopummuueckuii s3vik — QOPMANBHBIA S3bIK, UCIIONB3YEMBIH U 3alHCH, peau3allil WIN
W3y4YEHUS AJITOPUTMOB.

Taxxe MOHATHEM aNTOPUTMHUUECKUHN S3bIK HHOTIA HA3bIBAIOT:

- CEMEMCTBO SA3BbIKOB IPOrPaMMUPOBAHUS AJITO;

- y4eOHBI  aNrOPUTMUYECKUNA  S3bIK (IIKOJBHBIA  aJTOPUTMHUYECKUH  S3BIK, PYCCKHM

QIITOPUTMHUYECKUM S3BIK);
- JNPAKOH — Jlpyxento6ubiii Pycckuii Anropurmudeckuii s3b1k, Kotopsiii ObecnieunBaer
HarnsagocTts.

Bo Bropoit momoBune 1980-x romoB mon pykoBoacTtBoMm akagemuka A.Il.Epmosa Obuia
pa3spaboTaHa MeETOAMKAa OOYy4YeHHs MPOrpaMMHUPOBAHMIO B CpeIHEH M BbICHIEH ILIKOJIE H,
HENOCPEACTBEHHO, caM IIKOJIbHBIN anroputMudeckuil a3plk KyMup (Kommiekt Yuedusix MIPoB).
OTO0 MpOCTON AroI0N0J00HBIN A3bIK C PYCCKOM JIEKCUKOM M BCTPOEHHBIMH KOMaHIAMHU YIPaBJICHUS
IPOrpaMMHBIMH UCTIOTHUTENIMU (Po60T, YepTéxHUK).

IIpu BBozme mnporpamMmel KyMup ocymiecTBiIsieT NOCTOSHHBIA TOJNHBIM KOHTpPOJbL €€
MPaBUIBLHOCTH, COOOMIAs Ha MOJIAX MPOrpaMMBbl 000 BceX 00HAPYKEHHBIX OITHOKAX.

[Ipu BBIMOJHEHUM HPOTrpaMMBbl B MoIIaroBom pexkume KyMup BBIBOIUT Ha MO Pe3ysbTaThl
orepaluil NpucBaMBaHUs U 3HAYEHMs JIOTUYECKUX BBIPAKEHUN. DTO IMO3BOJISIET YCKOPUTH IPOLECC
OCBOEHHUS a30B NPOrPaMMHPOBAHUS.

KyMup pabotaer B onepanuonssix cuctemax Windows wim Linux.

Hwmxe npezncraBieH nmpuMep alropuTMa peLIeHUs KBAJApaTHOIO YPAaBHEHHUS C NPUMEHEHHEM
AITOPUTMHUYECKOTO s13bIKa KyMup.

aar Kean_xop (apr Bem a,b,c, pe3 Benx x1,x2)
Ha4y
| BBOA ab,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 neiicrBuTe 1bHBIN KOpHeH'
BCE
KOH

Bce panee paccMoTpeHHBIE alrOpPUTMBI MOTYT JOMYCKaTh HETOYHOCTH MPH H300pakeHUU
KOMaHJ, 4YTO, B CBOIO OYepelb, MOXKET MPUBECTH K HEMOJHOMY MOHMMaHMIO mIporecca. Kak ObL10
CKa3aHO BBIIII€, OCHOBHBIM HCIIOJTHUTEJIEM AJITOPUTMOB B COBPEMEHHOM MHUpE SBIISIETCSI KOMIIBIOTED,
YTO TpeOyeT 3aMicH AITOPUTMA HA TIOHATHOM €MY SI3bIKE.

CrnenoBaTenbHO, S3BIK JUIS 3alMCH alTOPUTMOB JOJDKEH ObITh (Qopmann3oBaH. Takoil s3bIK
MIPUHATO HA3BIBATh SI3BIKOM MPOTPAMMHUPOBAHMS, a 3aMKMCh aJTOPUTMa HA 3TOM S3BIKE - IPOTrPAMMON
JUTSL KOMIIBIOTEpA.

IIpoepamma, co3naBaeMas 4elI0BEKOM-TIPOIrPaMMUCTOM, MPEACTABISAET COOOM TEKCT, COCTOSALINI
W3 3HAKOB, KaK MpaBHIIO, OyKB, MU(P U CIEIUAIBHBIX 3HAKOB. 3HAKKM B TEKCTE MPOTPAMMBI 4acTO
00BEIMHEHBI B TOCJIEI0BATEIbHOCTH — KIIFOUEBBIE CJIOBA, CJI0BA OOBEIUHEHBI B MPENJIOKEHUS S3bIKaA
porpaMMupoBaHusi — oneparopbl. Kaxablii onepaTop, Kak MpaBUIIO, 3alUCHIBAETCA B OTICIBHYIO
CTPOKY TE€KCTa MPOTPAMMBI.


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

Takum 00pa3oM, TEKCTOBOE MPOTrPaAMMHUPOBAHHE MPEACTABIAECT COOOW HEpPapXUUECKYIO
IIOCJIEI0BATEIBbHOCTh 3HAKOB, CIIOB, ONEPATOPOB, 3AMMCHIBAEMBIX U YATAEMBIX MOCIEAOBATENIBHO, KaK
OOBIYHBIN TEKCT YeIOBEUYECKOH MUChMEHHOCTH. Hike mpuBeneHbl MpUMEpPhI MPOrPaMMHOTO CIIocoda

3alMCH AJITOPUTMOB Ha s3bIKax mnporpammupoBanus C++ (cpema paspabotku 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 = b*b - 4*a*c;
printf(*\nd =%5.2f",d);
Il Ecnu ouckpumunanm 6onvute 0,
//mo 8vluuUcisemM KOPHU U 8bI80OUM 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 paeen 0,

//mo eviuucisem 0OuUH KOpeHs U 8b1800UM HA IKPAH
else if (d==0)

{
float x = (-b) /2 /a;
printf("\nx =%5.2f" x);
}
Il Ecnu ouckpumunanm menvue 0,
//mo 8vb18600UM COOOUeHUE
else if (d <0)
printf(*\nNo valid roots");

getchar();getchar();
return O;

AJTOPUTMBI KJIaCCUPUIUPYIOTCS TIO CTPYKTYpe (puc. 2.3).

JlunetiHblll anTOPUTM — aJTOPUTM, BCE 3Tallbl KOTOPOTO BBIMOIHSIOTCS OJHOKPATHO U CTPOTO
MOCTIeIOBATEIBHO.

Pazeemenennwiti anroput™M — 3TO aJITOPUTM, BKIFOYAIOIMIMN BBIOOpP TE€X WM WHBIX JIEHCTBUU B
3aBHCUMOCTH OT KaKOTO-THOO yCIOBHSI.



Luxnuueckuyt anropuT™M — 3TO AJITOPUTM, B KOTOPOM MPEIyCMOTPEHO MHOTOKPATHOE
BBIIIOJIHEHME OTHOM U TOH YK€ MOCJIEIOBATEIILHOCTH IEUCTBUM.

Bcnomocamenbhwiii anropuTM — 3TO aNTOPUTM, CO3/IaHHBIN paHEEe U BBI3BIBAEMbIN U3 OCHOBHOTO
aNropuTMa Kak KoMaHja.

Kombunuposannwlii anroput™M — 3TO allTOPUTM, B KOTOPOM BCTPEYAIOTCS JBA BHJIA JITOPUTMA
UMKJIMYECKUH U Pa3BETBIISIOLINN.

Aropuim no CrpyETvpe

Junciinpd
(cacaosase)

Passers e nHmii
(BCTRACHMG BRIOOD
anTepHaTIBa)

Linkansceruii
{nosTop)

Benomorareannmi

KomGnuuposanumii

Puc.2.3. Knaccudukanus aaroputMoB MO CTPYKType

®opma npeacraBiaeHus pe3yJabTara:
— AJNropuT™M NporpaMmsl.
— Kopx nporpammer.

Kpurtepun onenku:

«OTINYHO» - TEOPETUYECKOE COJEpIKAHUE Kypca OCBOEHO MOJHOCTHIO, 0€3 MpoOenoB, yMeHus
chopMHUpPOBaHBI, BCE MPEAYCMOTPEHHBIC MPOrpaMMON Y4eOHBIC 3aJaHUsl BBIMOJHEHBI, KAYECTBO UX
BBITIOJITHEHHS OIIEHEHO BLICOKO.

- «XO0pomIo» - TEOPETHUECKOE COJIEpPKaHHE Kypca OCBOEHO TMOJHOCThIO, 0e3 mpobenos,
HEKOTOpbhle yMEHHUs CHOPMHUPOBAHBI HEJOCTATOYHO, BCE MPEAYCMOTPEHHBIE MPOrpaMMOil yueOHbIe
3a/IaHMs] BBIMIOJTHEHBI, HEKOTOPBIE BUJIBI 33/IaHUN BBHITIOJIHEHBI C OIIMOKaMHU.

- «Y IOBIETBOPHUTEIILHO» - TEOPETHUYECKOE COJEpPKaHHE Kypca OCBOCHO YaCTHUYHO, HO
MpoOeNbl HEe HOCIT CYIIECTBEHHOTO XapakTepa, HEOOXOAMMbIE YMEHHUs pPabOThl C OCBOCHHBIM
MaTepuajioM B OCHOBHOM C(OPMHPOBAHBI, OOJBITMHCTBO MPETYCMOTPEHHBIX MPOTPaAaMMON OOyUECHUS
y4eOHBIX 3aJJaHUI BBITIOJIHEHO, HEKOTOPHIE U3 BBHITTOJIHCHHBIX 3aJJaHUN COIEPkKAT OMHUOKH.

- «HeynoBiIeTBOPUTENBEHO» - TEOPETHYECKOE CoJepKaHHE Kypca HE OCBOCHO,
HeoOXOoIuMBbIE YMEHHS HE C(OpPMHUPOBAHBI, BBIIIOJHEHHBIE Y4YeOHBIE 3aJaHHs COJepX,aT TpyObie
OIITNOKH.



Tema 2.2. BBoa ¥ BBIBOJ JaHHBIX

l'[paRTn'{ecxoe 3aHsATHE No 5,6 Onepamm BBOJAa — BbIBOJAAa

ean:

1. HayuuTbcs npuMEHSTh 0a30BbI€ MOHATHS TEOPUHU MPUOJIMIKEHHBIX METOJIOB PEIICHUS 3a/1a4u Ha
OBM.

2. CdopmupoBaTh mpelcTaBiIeHHE 00 aJIrOpUTMaxX PEIICHUS NPUKIAAHBIX 3a7ad, HayIUTCS
HAaIMKMCAHUIO U OTJIAJKU MPOTrpaMMHOTO KOJa.
Bri6path 1 000cHOBaTH HanOOJIEE PAIIMOHATILHBIN METO/I U aJITOPUTM PEIICHUS 3a1a4H;
PazpaboTtare anroput™ ist pereHust MPUKJIAAHBIX 3a7ay;
Hammcatb nmporpaMMHBIN KO/ ¥ OTJIQJAUTh MPOTPAMMY.

ok w

Beinosinus patdory, Bel Oyaere:
YMETh:
— IPUMEHSTb CTAHJIAPTHBIE AITOPUTMBI B COOTBETCTBYIOLIUX 001aCTsX;
— IPUMCHATH BbIGpaHHI)IG SA3BIKH IPOTpaMMHUPOBAHUA IJId HATMCAHUWA ITPOrpaMMHOI0 KO/J1a,
— HCIIOJIb30BATh BHIOPAHHYIO Cpeay NPOrpaMMHUPOBAHUS;
— BBIIBIIATH J1€()eKThl U OTKIOHEHHS B (DYHKIIMOHMPOBAHUHU IPOTrPAMMHOI0O 00eCIIeYeH s
KOMITIBIOTCPHBIX CUCTEM U KOMILJICKCOB.

MarepunanbHoe obecrnieyeHue:
— llepcoHanbpHbBIE KOMIIBIOTEPHI;
— Kowmmiektol poborexunyeckue "IleppoPodor NXT";
— Kowmmnekt pobororexuuueckuii "LEGO";
— Kontpomrep 500995 ROBO TX;
— Habop akkymynsropHslii Accu Set;
— Hab6ops! koHCTpyKTOpckne ROBO TX;
— Jlarumk nBera aius Mukpokomnbsrorepa NXT;
— IIporpammHoe obecrnieueHne o0mero u NpodeccnoHaaIbHOro Ha3HAUEHUs, B TOM YHCIIe
BKJTIOYarolee B ceds cienyromiee [10:
MS Windows 7 (moamucka Imagine Premium)
MS Office 2007
7 Zip
MS Visual Studio (moxmucka Imagine Premium)
Visual Studio Code
Calculate Linux Desktop

3ananne:
1. Kakoro tuna 6yzaer pe3ynbrat aeneHus 15 Ha 4?
2. Kaxkue 3 nmpuBeIeHHBIX HIDKE OMEPATOPOB MPUCBOCHUS SBISIFOTCS TTPABUIHHBIME?
a. X:=1+J-B
0. I:=1+K/J
eciu u3BectHo, uto 1,J,K int; X,B float?
3. Hanwmcarp mporpaMMy BBIYHCIIEHUS BBIPAKECHUS

523+ 7.6 +sin";

sin 27 + 3.1
7

JlaTb IpOTOKOJI IPOrPaMMBI.

10



3apaua
1. ®opmynupoBKa 3a/1a4u

CocTaBUTh aNTOPUTM BBIYHMCICHUS JJIMHBI OKPYXHOCTH, IUIOMIATN Kpyra, Iomanua cepsl u
o0beMa I1apa 1o 3aJJaHHOMY PaJNyCy OKPYKHOCTH.
Xon padoThl:

2. MareMaTH4eckas IOCTaHOBKA 3aJa4du

Jns  pacueta  TEPEYUCICHHBIX  XapaKTEPUCTHK  BOCIIOJIB3YEMCS
hopmynamu:
JutHHa oKpyxkHOCTH — L= 271 ;

mR’.

a IUIOIIAb Kpyra — Se=
: ] miomans chepsl — Su— 4 "Rz;

4
00beM mapa — V=3 mR’ ,

3
i€ m — YuClIo HI/I, MaTEMaTUUYCCKasds KOHCTAaHTa, KOTOpasl BbIpaXXacT
OTHOIICHHUC JJINHBI OKPYXHOCTH K eé ANaMETpy

17=3,141502653589793238462643.... R _ pauyc okpyHOCTH,

3. Bb10op nepeMeHHbIX IPOrpaMMBbl

W3 mpuBEEHHOTO BBIIIE PEHICHUS OTIPEIeNIsieM CIIEAYIOINEe TIEpEMEHHBIE:
UCXO/IHBIC JIaHHBIC — paauyc okpyxHocTH (R);
crpaBo4YHbIC aHHbIC — yncio 1t (Pi);
pe3yJsbTatr — JUIMHa OKpYykHOocTH (L), mnomans kpyra (S,,), miaomans chepsl (Sqp) 1 00beM
mapa (V).
4. brok-cxema ajiroputmMa
5. Kox mporpammel.
3anaua
1. ®opmynmnpoBka 3a1auu
TpeyronpHHUK 3amaeTcsi KOOpAMHATaMH CBOMX BepinuH Ha tuiockoctu: A(x1,yl), B(x2,y2),

C(x3,y3). Tpebyercst COCTaBUTH aIrOPUTM MPOrPAMMBbI, KOTOPasi BBIYMCISET IJIOMIAIb TPEYrOJbHHUKA
ABC.

Xox pa0doThI:

2. MaremMaTnueckas IIOCTaHOBKA 3aJa4u

Jlst pemieHus 3a7a4yu MOYKHO UCIIOJIb30BATh bopmyiy I'epona:
SV, rpe p — mosryriepumetp. JIist BRIYUCICHUS JUTMHBI CTOPOH 110 KOOPAWHATAM BEPIIHH HEOOXOIUMO
pocromb3oBathest hopmynoit [AB= VI | rre |ABl — smmma cropoma TpeyrompruKa; (XuY1), (X2.y2) —
KOOPIUHATHI BepinuH A u B.

3. Boibop mepeMeHHbIX POrpaMMbI

W3 IpuBEICHHOTO BBIIIIE PEIICHHS OMPEIeIsIeM CIIeTyIOMIHe TIepEeMEHHbIE:

HCXOJIHBIC JaHHBIE — KOOPAMWHATHI BEPIINH HA TUIOCKOCTH (X1,Y1), (X2,Y2), (X3,Y3);

IPOMEXYTOUHBIE JaHHbIE — JIHHBI cTOpoH (A, B, C), p — monynepumerp.

pe3yIbTar — IUIoMIa(h TPEYroJabHUKa (S).
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4. brok-cxeMa aJiroputmMa
5. . Kox nmporpammel.

ITopsinok BbINOJIHEHHUSI PA0OTHI:

1. CocraBUTh MaTEMaTUYECKYIO MOJICIIb 3a/1a4H.

2 Bri6pats 1 060cHOBaTh HaMOOJIEE PAIIMOHAIILHBIN METO/T PEIICHHS 3a1a4H;
3. PazpaboTtars anroputm ajisi pereHus 3a1auu.

4 Hanwucatp 1 OTJIaAUTh IPOrpaMmy.

®opma npeacTaBiaeHus pe3yabTara:
1. Anroputm mporpammel.
2. Koa mporpammel.

Kpurepun oneHku:

«OTINYHO» - TEOPETUUYECKOE COACPKAHUE Kypca OCBOCHO IMOJHOCTHIO, 0€3 Mpo0enoB, yMEHUS
chOpMHUPOBaHbI, BCE MPEIyCMOTPEHHBIE MPOrpaMMOil y4yeOHbIE 3aJaHUs BBIMOJHEHBI, KAYECTBO HX
BBITIOJIHEHUS OLICHEHO BBICOKO.

- «XO0pomIo» - TEOPETHYECKOE COJIEPIKaHWE Kypca OCBOCHO TOJHOCTHIO, 0e3 mpoOeros,
HEKOTOpble yMEHHUs CHOPMHUPOBAHBI HEJOCTATOYHO, BCE MPEIYyCMOTPEHHBIE IMPOrpaMMoil yueOHbIe
3a/IaHMsl BBIMIOJTHEHBI, HEKOTOPBIC BUJIbI 33/IaHUN BBHITIOJIHEHBI C OIIMOKaMHU.

- «Y IOBIETBOPUTEIILHO» - TEOPETUUYECKOE COJEpP)KaHHE Kypca OCBOCHO YaCTUYHO, HO
MpoOeNbl HE HOCAT CYIIECTBEHHOTO XapakTepa, HEOOXOIMMBbIE yMEHHUs pPabOThI C OCBOCHHBIM
MaTepuajJoM B OCHOBHOM c(hopMHpOBaHbI, OOJIBIIMHCTBO MPETyCMOTPEHHBIX MPOrpaMMOi 0OyueHus
Y4eOHBIX 33JJaHHI BBITTOJHEHO, HEKOTOPBIC U3 BHITIOJHEHHBIX 3a/IaHUN COJIEPIKAT OLITUOKH.

- «HeynoBiaeTBOpUTENBEHO» - TEOPETHYECKOE COJepKaHHEe Kypca HE OCBOCHO,
HeoOXoIuMbIe YMEHHS HE CGHOpPMHUPOBAHBI, BBIMIOJHEHHBIE Y4eOHBIC 3a/JaHUs COJAEpKAT TpyObIe
OIITMOKH.
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Tema 2.3. BazoBble KOHCTPYKIMH A3bIKOB IPOrPAaMMHPOBAHNS

IIpakTuyeckue padornsl Ne7,8 Oneparop ycjaoBust

ean:

1. HayuuTbcs npuUMEHSTH 0a30BbIE MTOHATHS TCOPUH MPUOIMIKEHHBIX METOJIOB PEIICHHS 3a/1a4 Ha
OBM.

2. CdopmupoBaTh mpeICcTaBlIeHHE 00 aJrOpUTMAax pEHICHUS NPHUKIAJAHBIX 3a1ad, HaAy4IUTCS
HAaIMKMCAHUIO U OTJIAJKU MPOTrpaMMHOTO KOJa.
Bri6path 1 000cHOBaTH HanOOJIEE PAIIMOHATILHBIN METO/I U aJITOPUTM PEIICHUS 3a1a4H;
PazpaboTtare anroput™ ist pereHust MPUKJIAAHBIX 3a7ay;
Hammcarp nmporpaMMHBIN KO ¥ OTIAIUTh POTPAMMY.

ok w

Beinosinus patdory, Bel Oyaere:
YMETh:
— IPUMEHSTh CTAHIAPTHBIE AITOPUTMBI B COOTBETCTBYIOLIUX 001aCTSX;
— IPUMCHATH BbIGpaHHI)IG SA3BIKH IPOTpaMMHUPOBAHUA IJId HATMCAHUWA ITPOrpaMMHOI0 KO/J1a,
— HCIIOJIb30BATh BHIOPAHHYIO Cpeay NPOrpaMMUPOBAHNUS;
—  BBIIBJIATH J1€()EKThl U OTKIOHEHHS B ()YHKIIMOHUPOBAHUU MPOTrPAMMHOI0 0OeCTIeUeHUs
KOMITIBIOTCPHBIX CUCTEM U KOMILJICKCOB.

MarepunanbHoe obecrnieyeHue:
— llepcoHanbpHbBIE KOMIIBIOTEPHI;
— Kowmmiektol poborexunyeckue "IleppoPodor NXT";
— Kowmmnekt pobororexuuueckuii "LEGO";
— Kontpomrep 500995 ROBO TX;
— Habop akkymynsropHslii Accu Set;
— Hab6ops! koHCTpyKTOpckne ROBO TX;
— Jlarumk nBera aius Mukpokomnbsrorepa NXT;
— [IIporpammHoe obecrnieueHne o0mero u NpodeccnoHaaIbHOro Ha3HAUEHUs, B TOM YHCTIe
BKJTIOYarolee B ceds cienyromiee [10:
MS Windows 7 (moamucka Imagine Premium)
MS Office 2007
7 Zip
MS Visual Studio (moxmucka Imagine Premium)
Visual Studio Code
Calculate Linux Desktop

3aganue:

1. CocTtaBuTH AJITOpUTM PEIICHUA 3aaa4H, KOTOpBIfI OMpEACIACT MO BBCACHHBIM KOOpPAHWHATaM,
nomnagacT JiM 3aaHHasA TOYKa B OKPYKHOCTh C ICHTPOM B TOUKC 0] (0,0) " 3aIaHHBIM paanyCcoOM R.

Xon paborhr:
2. MaremaTtnueckas IOCTaHOBKA 3a/1aul
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3ajaHHas TOYKa MMEET KOOpAMHATHI X, y. Paccmorpum tpeyroiabHuk AOC. OCA=90°, OC=x,
AC=y, cienoBarensHO, 1o Teopeme [Tudaropa:
AO? (runotenysa)= OC*+AC? (AO*=x>+y?).
T105TOMY YCITOBHE IIPUHAICKHOCTH TOUKH OKPY)KHOCTH MOYKHO 3aIicaTh B B X +y’<RZ,
3. Bb1bop nepeMeHHbIX IPOrpaMMbl

W3 npuBeACHHOTO BHIIIIE PEHICHUS ONPEICIIseM CISAYIONUe TIepEMEHHBIC:
UCXOJIHbIC JaHHbIC — paguyc OKpyKHOCTH (R) 1 KOOpAMHATHI TOUKH (X U Y);
pe3ynbTar — coodrieHne «B okpyXHOCTHY Wi «BHE OKPYKHOCTHY.
Tak kak paguyc OKpy>KHOCTH U KOOPJAMHATHI TOYKH MOTYT IPUHUMATD JIF0ObIC 3HaueHus (2; 2,5;
3,75), Bce nepeMeHHbIe JJIs TAaHHOM 3a/1a4Ml ONPEIEIICHbl KaK ACHCTBUTEIbHBIC YUCIIa.

3. brnok-cxema anropurma.
4. Konx mporpaMmsl.

3aganme:

1. ®opmynupoBKa 3a1a4u

CocTaBUTh aNrOpuUTM peIIeHUs 3a/7add, KOTOPbIA IO BBEAEHHBIM KOOpIMHATAM TOYKH
OTIpesieNIsieT, MONaAaeT JIM 3Ta TOUYKA B 3alITPUXOBAHHYIO 00J1aCTh.

Y
N

Xoa paGoTsI:
2. MaremaTHuecKas IOCTaHOBKA 3a/1a4H

3anumieM ycioBUs MOMAalaHus TOYKHA B 007acTh B BuAe (hopmyn. OOIacTh MOKHO OIMUCATh Kak
KpYyr, NepeceKarolluicss ¢ TpeyroJlbHUKOM. Todyka MOXKET IMomajgarh JMOO B Kpyr, Jubo B
TPEYTOJbHUK, JTUOO0 B UX OOILYIO0 YacTh. Y CIOBHE MMOMNAJaHHE TOUYKH B KPYT 3alUIIeM Kak X*+y?<1?
T.K. paJInyc OKPYXKHOCTH B COOTBETCTBHUHM € Ipadpuueckoil uHTepnperanueii pasex 1.

Tak kak TpEyroJbHUK pacloNOXeH B TPETbed YETBEPTH KOOPAMHATHOW IJIOCKOCTH,
CIIEZIOBATENLHO, /ISl HETO BBIMOJHAETCS yCIOBUE {X=0 Y =0 pygegem ypaBHEHHE TIPSMOU
JIMHHAHA, OTPAaHHYUBAIOIICH TPEYTOIBHUK CHU3Y.

W3BecTHO, 4TO mpsiMasi TMHKS TPOXoauT uepe3 aBe Touku: (-2;0) u (0;-2). TpebGyeTcst cocTaBUTH
ypaBHEHHE MPSIMO JTMHHH.
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OO0t BUJ ypaBHEHUS npsMoit Y= kX+b, e KX, — (dbuKCUpOBaHHBIE JHcIIa.
Hckomast mpsimast Y= kx+b ¢ noka HemssectHbIME koddduupenTamu K:X, mpoxomut uepes TOUKH (-
2,0)u (0;-2), a, 3HAYHT, BBITIOJTHSIFOTCS paBeHCTBa

0=k:(-2)+b 51 —2=k-0+b , UTO MOKHO 3amucaTh B BHUJIE CHUCTEMBIL:
{0=k-(- 2)+b- 2=k-0+b ygu {O=k-(- 2)+b—2=b,

PemmB cucteMy OTHOCUTEIHHO HEU3BECTHBIX k 1 b , MBI HaliJleM YpaBHEHHE MTPSIMO.

IMoxcraBum 3Hauenne 0=~ 2 g ypasuenne 0= K- (- 2)+b:

-2k=-Db
-2k=-(-2)
-2k=2
k=-1

Takum o00pa3oM, HMCKOMOE ypaBHEHHE MPIMOM HUMeeT BHIL Y= (-1)'x=2 | Tak kak
3alITPUXOBaHHAST OOJIACTh PACIOJIOXKEHA BBIIIE TPSIMOW JMHHUH, OTPAHUYHMBAIONICH TPEYroJIbHUK
CHHU3Yy, TO TOMaJlaHue TOYKU B TPEYrOJbHUK 3alHIleM Kak {x=0y=0y=-x-2, CrnepnoBarenbHO,
3aLITPUXOBAHHAS 06J1aCTh ONpe/IeeHa ce1yIomuMu yenosusamu X + Y 1% yy {(XS0ys0y=—x-2

3. Be1bop nepeMeHHbBIX POTrpaMMBbl

W3 npuBeeHHOTO BhIILIE PELICHUS ONPeIesieM CleAYyIoNIne epeMeHHbIE:
UCXOJIHBIC JJaHHBIC — KOOPAUHATHI TOUKH (X U Y);
pe3ynbTaT — coobmenue «lIpunannexur» unu «He mpuHaIIexKuT.
Tak kak KOOpAMHATHI TOUKU MOTYT MPUHUMATh JIF0ObIE 3HaUeHus (2; 2,5; 3,75), Bce mepeMeHHbIe
onpeesieM Kak JIeHCTBUTEIbHBIC YHCIIa.

4. brok-cxeMa anroputma.
5. Koa nporpammsl.
IHopsaok BbINOJIHEHUS PA0OTHI:

1. CocTaBUTh MAaTEMaTHYECKYIO MOJIEIb 3a/1a4H.

2. BriOpath 1 060cHOBaTh HanboI€€ PALMOHATIBHBIN METO/] peIlIeHHs 3a/1auH;
3. Pazpabotars anroputm jisi pereHus 3a/1a4u.

4. Hanwucate 1 0TnaauTh Nporpammy.

®opma npeacTaBieHus pe3yJabTara:
1. Anroputm nporpaMmsl.
2. Koa mporpammsl.

Kpurtepun onenku:

«OTIANYHO» - TEOPETUUYECKOE COJEp)KAHUE Kypca OCBOCHO IMOJHOCTBIO, 0e3 MpoOenoB, YMEHH
chopMHUPOBaHBI, BCE MPEAYCMOTPEHHBIC MPOTPaMMON Y4YeOHBIC 3aJaHUsl BBIMOJHEHBI, KAYECTBO WX
BBITTOJIHEHHUS OIIEHEHO BLICOKO.

- «XOopomIo» - TEOPETHUECKOe COJepPKaHUE Kypca OCBOEHO IOJIHOCTHIO, 0€3 MpoOeoB,
HEKOTOpBhIE yMEHHUs CHOPMHUPOBAHBI HEJOCTATOYHO, BCE MPEAYCMOTPEHHBIC MPOTpaMMoOil yueOHbIe
3a/IaHMsl BBITIOJTHEHBI, HEKOTOPBIE BUJIBI 33/IaHUN BBITIOJTHEHBI C OIIHOKAMHU.

- «Y IOBNIETBOPHUTEIILHO» - TEOPETHUYECKOE COJEP)KaHHE Kypca OCBOCHO YaCTHUYHO, HO
npoOenbl HE HOCAT CYIIECTBEHHOTO XapakTepa, HEOOXOIUMbIe YMEHHsI pabOThl C OCBOCHHBIM
MaTepuajIoM B OCHOBHOM c(hopMHpOBaHBI, OOJIBIIMHCTBO MPETyCMOTPEHHBIX MPOTrpaMMOi 00ydeHus
y4eOHBIX 3aJJaHUI BBITIOJIHEHO, HEKOTOPHIE M3 BHITIOJIHEHHBIX 3aJJaHUI COJIepKaT ONTHOKH.

- «HeynoBiaeTBOpUTENEHO» - TEOPETHYECKOE COoJepKaHHe Kypca HE OCBOCHO,
HeoOXOoIUMBbIE YMEHHS HE C(OpPMHUPOBAHBI, BBIMIOJHEHHBIE Y4eOHBIC 3a/JaHUs COJAEPKAT TpyObIe
OIITNOKH.
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Tema 2.3. BazoBble KOHCTPYKIHMH A3bIKOB IPOrPAMMHUPOBAHUS

IIpakTuyeckoe 3ansiTue Ne9 Oneparop uMKIIa ¢ NpPexycJOBHEM

ean:

1. HayuuTbcs npuMEHSTh 0a30BbI€ MOHATHS TEOPUHU MPUOJIMIKEHHBIX METOJIOB PEIICHUS 3a/1a4u Ha
OBM.

2. CdopmupoBaTh mpeICcTaBlIeHHE 00 aJrOpUTMAax pEHICHUS NPHUKIAJAHBIX 3a1ad, HaAy4IUTCS
HAIMKUCAHUIO U OTJIAJKU MPOTrPaMMHOTO KOJa.
Bri6path 1 000cHOBaTH HanOOJIEE PAIIMOHATILHBIN METO/I U aJITOPUTM PEIICHUS 3a1a4H;
PazpaboTtare anroput™ ist pereHust MPUKJIAAHBIX 3a7ay;
Hammcatb nmporpaMMHBIN KO ¥ OTIAIUTh POTPAMMY.

ok w

Beinosinus patdory, Bel Oyaere:
YMETh:
— NIPUMEHSTb CTAHIAPTHBIE AITOPUTMBI B COOTBETCTBYIOIUX 00J1aCTsX;
— IPUMCHATH BbIGpaHHI)IG SA3BIKH IPOTpaMMHUPOBAHUA IJId HATMCAHUWA ITPOrpaMMHOI0 KO/J1a,
— HCIIOJIb30BATh BHIOPAHHYIO Cpeay NPOrpaMMHUPOBAHUS;
—  BBIIBJIATH J1€()EKThl U OTKIOHEHHS B ()YHKIIMOHUPOBAHUU MPOTrPAMMHOI0 0OeCTIeUeHUs
KOMITBIOTCPHBIX CUCTEM U KOMILJICKCOB.

MarepunanbHoe obecrnieyeHue:
— llepcoHanbpHbBIE KOMIIBIOTEPHI;
— Kowmmiektol poborexunyeckue "IleppoPodor NXT";
— Kowmmnekt pobororexuuueckuii "LEGO";
— Kontpomrep 500995 ROBO TX;
— Habop akkymynsropHslii Accu Set;
— Hab6ops! koHCTpyKTOpckne ROBO TX;
— Jlarumk nBera aius MUKpokoMmnbroTepa NXT;
— [IIporpammHoe obecrnieueHne o0mero u NpodeccnoHaaIbHOro Ha3HAUEHUs, B TOM YHCTIe
BKJTIOYarolee B ceds cienyromiee [10:
MS Windows 7 (moamucka Imagine Premium)
MS Office 2007
7 Zip
MS Visual Studio (moxmucka Imagine Premium)
Visual Studio Code
Calculate Linux Desktop

3aganme:
1. ®opmynupoBKa 3a1a4u

CoctaBuTh anroput™ pacuera akropuana N! ¢ HCIIOIB30BaHUEM PA3TUYHBIX BHJIOB LIUKJIA.
Xox pa0doThI:

2. MaremaTnueckas IIOCTaHOBKA 3aJ1auu

®aktopuan uuciaa N (o6o3Hawaercst N!) — mpousBefeHHE BCEX HATypaIbHBIX ducen a0 N
BKJIFOUUTENBHO:

N!=1-2-3-...-N
Ilo ompenenenuto mnomarator 0! = 1. @akropuan omnpeneia€H TONBKO Ul  LEIBIX
HEOTPHULATENIbHBIX YHCEI.

3. Be1bop nepeMeHHbIX IPOrpaMMBbl
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s MPUBCACHHOI'O BBIIIC PCIICHUS OIIPECACIIACM CICAYIOINE TCPCMCHHBIC!
UCXOJIHbIC JaHHbIC — 3HaYeHHE N;
pe3yibTar — 3Hadenue factorial.
BbiOOp mepeMeHHBIX: apryMeHT W 3HAueHHE (YHKIMH MOTYT [PUHUMATH  IIEJIbIC
HCOTPULATCIIbHBIC 3HAUCHU .

4. biok-cxeMa aiaropurma.
5. Kox mporpammel.

3aganue:
1. ®opmynupoBKka 3a1a4u
CocTaBUTh aNTOPUTM BBIYUCIICHHS CYMMBI psijia:

. 5 F _l_x . {r_ l}n |__{,.
'|' —_ _1' - |I. -

2 3 m ¢ Toynocthio €=0.0001 ¢ ucnonp30BaHUEM LIMKIIA C
MOCTYCIIOBUEM U TIPETYCIOBHEM.

Xoa paGoTsI:
2. MaremaTrnyeckast TOCTaHOBKA 3a/1a41

Psan npencrasisier co6oil cyMMy ciiaraéMblX, B KOTOPOM IE€Pe KaXKIbIM CJIaraéMbIM 4epeayeTcst
3HaK (nmepen NIEPBBIM claraeMbIM 3HAK «t», nepen BTOPBIM —
«-», TIepell TPETbUM — «+», Mepes YETBEPThIM — «-», U T.A.). [loaToMy Ui ero yuyera B alroputm
HAaKOIUIEHHS CYMMBbI BBOJUM NIEPEMEHHYIO, OTBEUAIONIYIO 32 3HAK — Z.

[Ipu HakoTUIEHHH CyMMBI, HAYaJIbHOE 3HAYEHUE CyMMBI 00HYyIsaeM, T.e. S=0. IlepBoe ciaraemoe

|
X

MOJHO IIPCACTAaBHUTb B BUJC I , T.C. HAYAJIbHOC 3HAYCHUC CTCIICHHU X U 3HAMCHATCJIb PAaBHBI 1. Iar
HU3MCHCHHUA CTCIICHH W 3HAMCHATCJIA COBIIAJACT UM PABCH 1. TOYHOCTH BBIYHMCIICHUS OIIPEACIIACTCA
3HA4YCHHUEM CJIaracMoro.

3. Be1bop nepeMeHHbIX IPOrpaMMBbl

W3 mpuBeICHHOTO BHIIIIE OMMCAHUS OTIPEIENIIeM CIISAYIOIINE IepEMEHHEBIE:
UCXOJIHBIE TaHHBIE — 3HAYEHUE X;
HavyaJlbHOE 3Ha4YeHHe CyMMBI S paBHO 0 (S=0);
HayaJbHOE 3HAYCHHE CTENIEHH X U 3HaMeHartelb paBHbI 1 (i=1);
3HaK Mepe] MEPBbIM claraeMbIM — «+» (z=1);
pe3yibTaTr — 3HaYeHue S.

4. briok-cxeMa ajropurMma.
5. Kog nmporpammsl.

ITopsinok BbINOJHEHHS PadOTHI:

1. CoCTaBUTh MATEMATHYECKYIO MOJICITH 3aa4H.

2. BriOpath u 060CHOBaTH HaNOOJIEE PAIMOHATBHBIN METO]] PEIICHHS 3a]1a4H;
3. Pa3zpaborats aJropuT™ JIIS peNICHHS 3a/1a4H.

4, Hanwucats ¥ 0TJIaAUTh TIPOrpamMmy.

®opma npeacTaBieHus pe3yJbTara:
1. Anroputm nporpaMmsl.
2. Koa mporpammsl.

Kpurepun onenkmn:

«OTIUYHO» - TEOPETUUYECKOE COJAEP)KaHUE Kypca OCBOCHO TMOJHOCTBIO, 0€3 MpoOesoB, yMEHUS
chOpMHUPOBAHbI, BCE MPEIyCMOTPEHHBIE MPOrpaMMOil y4eOHbIE 3aJaHUs BBITIOTHEHBI, KAYECTBO HX
BBITIOJIHEHUS OICHCHO BBICOKO.
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- «XO0pomIo» - TEOPETHUECKOE COJIEP)KaHHWE Kypca OCBOCHO TOJHOCTHIO, 0e3 mpoOesioB,
HEKOTOpBhIE yMEHUs CHOPMHUPOBAHBI HEJOCTATOYHO, BCE MPEAYCMOTPEHHBIC MPOTpaMMOil ydeOHbBIe
3aJIaHUs BBIMOJIHEHBI, HEKOTOPBIC BUJIBI 3aIaHUI BBITIOJTHEHBI C OIITMOKAMH.

- «Y TOBJICTBOPUTEIBHO» - TEOPETHYECKOE COJIEp)KaHHuEe Kypca OCBOCHO YACTHUYHO, HO
MpOoOeJIBl HE HOCAT CYIIECTBEHHOTO XapakTepa, HEOOXOAMMBIC YMEHHs pPabOThl C OCBOCHHBIM
MaTepHuajIoM B OCHOBHOM c(hopMHpOBaHBI, OOJIBIIMHCTBO MPETyCMOTPEHHBIX MPOTrPaMMON 00ydeHUs
y4eOHBIX 3aJJaHHH BBIITOJHEHO, HEKOTOPBIC U3 BHITIOJHCHHBIX 3a/IaHUH COJICPIKAT OIIHNOKH.

- «Hey/moBIETBOPUTEIIBHO» - TEOPETHYECKOE COACpKAHME Kypca HE OCBOCHO,
HEO0OXOMMBbIC YMEHHS HE CQPOPMHUPOBAHBI, BBIMIOJIHEHHBIC YYE€OHBIC 3a/JaHUS COJAEPKAT TpyObIe
OIIIMOKHU.
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1.

ok w

Tema 2.3. BazoBble KOHCTPYKIHMH A3bIKOB IPOrPaAMMHUPOBAHUS
IIpakTyeckoe 3ansaTre Ne 10 Oneparop nMKJIa ¢ MOCTYCJI0BHEM

Hean:
HayuuThcst mpuMeHsITh 6a30BbIe TIOHATHS TEOPUHU MPUOIMHKEHHBIX METOJ/IOB PEIICHUS 3a/1a4 Ha
OBM.
ChopmupoBaTh TpeacTaBicHHEe 00 alrOpUTMax pPEIICHUS NPUKIAAHBIX 3a7ad, HAyIUTCS
HAaIMCAHMIO U OTJIAJKA IPOTrPaMMHOTIO KOJa.
Bri6pats 1 000cHOBaTH HanboJIee pallMOHABHBIN METO/I U AJITOPUTM PEIICHHS 3a/1a4H;
Pa3paboraTe alropuT™ i1 pelieHus NpUKIaJHbIX 3a/1a4;
Hanucate nporpamMMHbIi KO U OTJIJUTh IPOrPaAMMY.

Brinosinus padorty, Bl Oynere:

YMETB!
MIPUMEHSTh CTaHAAPTHBIE AITOPUTMBI B COOTBETCTBYIOIIMX 00JIaCTsIX;
IIPUMEHSATh BHIOPAHHBIE S3bIKU POrPAMMHUPOBAHMS JIs HAIMCAHUSI IPOrPAaMMHOTO KOJ1a;
UCIOJIb30BaTh BBIOPAHHYIO CpeAy NPOrpaMMHUpPOBaHMUS;
BBISIBIISATH 1€(DEKTHI U OTKIOHEHHS B ()YHKIIMOHHUPOBAHUH POTPAMMHOTO 00ECTICUCHUS
KOMIIBIOTEPHBIX CUCTEM M KOMILIEKCOB.

MarepuanbHoe o0ecriedeHne:
[lepcoHasibHBIE KOMITBIOTEPBI;
Kommextsr pobotexunueckue "IlepsoPobor NXT";
Kommext pobororexuuueckuii "LEGO";
Kontpomnep 500995 ROBO TX;
Habop akkymynsTopHslii Accu Set;
Ha6ops! koncTpykTOopckne ROBO TX;
JlaTuuk nsera s MUKpokoMIbrorepa NXT;
ITporpammHoe obecnieueHre 001Iero u NPoPecCUuOHATbHOTO Ha3HAYEHNUs, B TOM YHCIIe
BKJIIOYaroniee B ceds cienyromniee [10:
MS Windows 7 (moamucka Imagine Premium)
MS Office 2007
7 Zip
MS Visual Studio (moxmucka Imagine Premium)
Visual Studio Code
Calculate Linux Desktop

3anonnenue maccusa c noMouwbto cenepamopa CﬂyllaﬁHle qucei

I[J'ISI TCHCpAllUU 4YUCCII B AHUAIIa30HEC [A, B] MOXHO HCIIOJIb30BATh CICAYIOIICC BBIPAKCHUC!

random(B-A+1)+A.

Hamnpuwmep, Boipaxkenune A[i]=random(100) renepupyer uucna or 0 mo 99, mpu stom 100 He

BXOJHUT B JHAIIa30H.

3amucath BhIpaKEHHE JIJIsl TeHEpaIiy Yncen B quana3one [—-15; 38]:
A[i]=random(38-(-15)+1)+(-15), t.e. A[i]=random(54)-15.

3amanme:
1. ®opmynupoBKa 3a1a4u
3amoMHUTh MAacCMB N LENBIMU CiIydaiiHbIMU uyncinamMu B auamasone [—10; 15]. CocraButh

AJITOPUTM BBIYHUCICHUA CYMMBbI YETHBIX YHCCII.
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Xox padoThI:
2. MaTtemaTtuueckas IOCTaHOBKA 3a/1a4yH

[Tpu HaKOTUICHUU CYyMMBI, HAYaIbHOE 3HAUYCHHE CYMMBbI O0HYIIsIeM, T.e. Sum=0.
Bripaxkenue i renepanuu uncen B auanasone [-10; 15]:
A[i]=random(15-(-10)+1)+(-10), T.c. 3anumiem B cieayrorieM Buae AfiJ=random(26)-10.
J1Jis 9eTHOTO 3HAYCHMSI SJIEMEHTA BRITIOIHsETCs yenoBue Afi] mod 2=0.

3. Bb1O6op nepeMeHHbIX IPOrpaMMBbl

W3 npuBeCHHOTO BHIIIIE OMHUCAHUS OTPEACIISEM CICTYIOIINE IEPEMEHHBIC:
MCXOJIHBIC JIAaHHBIC — KOJIMYECTBO AJIIEMEHTOB MacCHBa n;
HavyaJIlbHOE 3HaUeHHEe CyMMbI paBHO 0 (Sum=0);
pe3yJbTaT — 3HaYCHNUE HAKOIUIGHHOW CyMMBI Sum.

4. brok-cxema aJiIropuT™Ma.
5. Koa nporpaMmsl.

Ilopsinok BbINOJIHEHHS PadOTHI:

1. CocraBUTh MAaTEMaTHYECKYIO MOJIEIIb 3a/1a4H.

2 Bri6pats 1 060cHOBaTH HanboJiee pallMOHAIBHBIN METO/ PEIICHUs 33/1a4H;
3. Pazpabotare anroputm ajisi pereHus 3a1a4u.

4 Hanucats u oTaguth nporpaMmy.

@dopma npeacTaBJieHus pe3yabTarTa:
1. Anroputm nporpaMmsl.
2. Kona nporpammsi.

Kpurepun oneHku:

«OTIANYHO» - TEOPETUYECKOE COJEp)KaHUE Kypca OCBOEHO IMOJHOCTBIO, 0€3 MpoOeoB, YMEHUS
c(OpMHpOBaHBI, BCE MPEIYCMOTPEHHbIE NMPOrpaMMON yueOHbIE 3a/laHUsl BBIIOJIHEHBI, KAUeCTBO MX
BBITIOJTHEHUS OLIEHEHO BBICOKO.

- «XO0polIo» - TEOPETHYECKOE COAEPKaHUE Kypca OCBOEHO IOJHOCTBIO, 0€3 MpoOesos,
HEKOTOpble yMeHHUs Cc(HOPMHUPOBAHBI HEAOCTATOYHO, BCE MPEAYCMOTPEHHBIE MPOrpaMMOi ydeOHbIE
3aJ1aHUs BBINOJIHEHbI, HEKOTOPbIE BU/IbI 33JaHUN BBIMOJIHEHBI C OIIMOKaMH.

- «Y IOBJIETBOPUTEIBHO» - TEOPETUYECKOE COJEp’KaHUME Kypca OCBOEHO YacTHYHO, HO
poOesibl HE HOCAT CYIIECTBEHHOTO XapakTepa, HeoOXOJuMble yMEHMsI paboThl C OCBOEHHBIM
MaTepHajioM B OCHOBHOM C(OPMHUPOBAHbI, OOJBIIMHCTBO MPEIYCMOTPEHHBIX MPOrpaMMoi 00yueHus
y4eOHBIX 3aJJaHHI BBIITOJHEHO, HEKOTOPBIE U3 BHIIIOJHEHHBIX 33/1aHUN COJIEPKaT OLIUOKY.

- «HeynoBneTBOpUTENIbHO» - TEOPETUYECKOE COAEpkKAaHHE Kypca HE OCBOEHO,
HEOoOXO/IMMbIE YMEHHMS HE C(OpPMHUPOBAHBI, BBIIIOJHEHHbIE y4eOHBIE 3a/JaHUs COJAEpKAT IpyoOble
OLIMOKH.
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Tema 2.3. BazoBble KOHCTPYKIMH A3bIKOB IPOrPAaMMHPOBAHNS

IIpakTnyeckoe 3anaTne Ne 11 Oneparop nmukJia ¢ napaMeTpom

ean:

1. HayuuTbcs IpuUMEHSTH 0a30BbIE MTOHATHS TCOPUH MPUOIMKSHHBIX METOJ/IOB PEIICHUS 3a1a49 Ha
OBM.

2. CdopmupoBaTh mpeICcTaBlIeHHE 00 aJrOpUTMAax pEHICHUS NPHUKIAJAHBIX 3a1ad, HaAy4IUTCS
HAaIMKMCAHUIO U OTJIAJKU MPOTrpaMMHOTO KOJa.
Bri6path 1 000cHOBaTH HanOOJIEE PAIIMOHATILHBIN METO/I U aJITOPUTM PEIICHUS 3a1a4H;
PazpaboTtars anroput™ ajs pereHus MPUKIaJHbIX 331a4;
Hammcatb nmporpaMMHBIN KO ¥ OTIAIUTh POTPAMMY.

ok w

Beinosinus patdory, Bel Oyaere:
YMETh:
— IPUMEHSTh CTAHIAPTHBIE AITOPUTMBI B COOTBETCTBYIOLIUX 001aCTSX;
— IPUMCHATH BbIGpaHHI)IG SA3BIKH IPOTpaMMHUPOBAHUA IJId HATMCAHUWA ITPOrpaMMHOI0 KO/J1a,
— HCIIOJIb30BaTh BHIOPAHHYIO Cpeay MPOrpaMMHUPOBAHUS;
—  BBIIBJIATH J1€()EKThl U OTKIOHEHHS B ()YHKIIMOHUPOBAHUU MPOTrPAMMHOI0 0OeCTIeUeHUs
KOMITIBIOTCPHBIX CUCTEM U KOMILJICKCOB.

MarepunanbHoe obecrnieyeHue:
— llepcoHanbpHbBIE KOMIIBIOTEPHI;
— Kowmmiektol poborexunyeckue "IleppoPodor NXT";
— Kowmmnekt pobororexuuuecknii "LEGO";
— Kontpomrep 500995 ROBO TX;
— Habop akkymynsropHslii Accu Set;
— Hab6ops! koHCTpyKTOpckne ROBO TX;
— Jlarumk nBera aius Mukpokomnbsrorepa NXT;
— [IIporpammHoe obecrnieueHne o0mero u NpodeccnoHaaIbHOro Ha3HAUEHUs, B TOM YHCTIe
BKJTIOUarolee B ceds cienyroiiee [10:
MS Windows 7 (moamucka Imagine Premium)
MS Office 2007
7 Zip
MS Visual Studio (moxmucka Imagine Premium)
Visual Studio Code
Calculate Linux Desktop

3ananue:
1. ®opmynupoBKa 3a1a4u

3amoJIHUTh MAacCHB N MEJIBIMH CIydailHbIMA YuciamMu B amana3zoHe [—5; 10]. CocraButh
AJTOPUTM BBIYMCIICHUS IPOU3BEACHHUS MOJIOKUTEIBHBIX DIIEMEHTOB.

Xon paborsr:
2. MaTtemaTtnueckas IOCTaHOBKA 3aJ1a4H

[Tpu HakoMIEeHNH MPOU3BEACHUS, HAYaTbHOE 3HAUECHUE MMPOU3BECHHS paBHoO 1, T.e. pr=1.
Beipaxkenue [yt reHeparnuu yncen B auamnasone [-5; 10]:

A[i]=random(10-(-5)+1)+(-5), T.e. 3anumiem B cienyromiem Buae Afi]=random(16)-5.
J171st MONIOKUTEITEHOTO 3HAUEHHUS dJIEMEHTa BhITOJIHAETCs yeinoBue Afi] >0.

3. Be1bop nepeMeHHbIX IPOrpaMMBbl
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W3 npuBeeHHOT O BBIILIE ONMCAHUS ONPEAEIIAEM CIEYIOIINE IEPEMEHHBIE:
HCXOJIHBIE IaHHBIE — KOJINYECTBO JIEMEHTOB MacCUBa n;
HavaJbHOE 3HAUEHUE NpoUu3BeeHMs paBHO 1 (pr=1);
pe3yibTaT — 3HaYEeHUE MPOU3BEICHUS PI.

4. biok-cxema aJiIropuT™Ma.
5. Koa nporpaMmsl.

ITopsinok BbINOJIHEHHSI PAa0OTHI:

1. CocraBUTh MaTEMaTUUYECKYIO MOJICIIb 3a/1a4H.

2 Bri6pats 1 060cHOBaTH HarboJIee pallMOHAIBHBIN METO/1 PEIICHUs 33/1a4H;
3. PazpaboTtars anroputm ajis pereHus 3a/1auu.

4 Hanucats 1 oTiiaguth nporpaMmy.

®dopma npeacTaBiaeHusi pe3yJabTarTa:
3. AJTOpUTM IPOrpaMMEI.
4. Ko mporpammsi.

Kpurepun oneHku:

«OTIUYHO» - TEOPETUUYECKOE COJAECP’KaHUE Kypca OCBOCHO MOJHOCTBIO, 0€3 mpoOesoB, yMEHUS
chOpMHUPOBaHbI, BCE MPEIyCMOTPEHHBIE MPOrpaMMOil y4yeOHbIE 3aJaHUs BBIMOJHEHBI, KAYECTBO HX
BBITIOJIHEHUS OLICHEHO BBICOKO.

- «XO0pomio» - TEOPETHUECKOE COJEPIKaHWE Kypca OCBOCHO MOJHOCTBIO, 0€3 MpoOeIoB,
HEKOTOpbIe yMEHHUs CHOPMHUPOBAHBI HEJOCTATOYHO, BCE MPEAYCMOTPEHHBIE MPOrpaMMoil yueOHbIe
3a/IaHMsl BBIMIOJTHEHBI, HEKOTOPBIC BUJIbI 33/IaHUN BBHITIOJIHEHBI C OIIMOKaMHU.

- «Y IOBIETBOPUTEIILHO» - TEOPETUUYECKOE COJEpP)KaHHE Kypca OCBOCHO YaCTUYHO, HO
MpoOeNIbl HE HOCAT CYIIECTBEHHOTO XapakTepa, HEOOXOAWMBbIE YMEHHUs pPabOThl C OCBOCHHBIM
MaTepuajoM B OCHOBHOM c(hopMHpOBaHBI, OOJIBIIMHCTBO MPETYCMOTPEHHBIX MPOrpaMMOi 0OyueHus
y4eOHBIX 3aJJaHUI BBITIOJIHEHO, HEKOTOPHIE U3 BHITTOJIHEHHBIX 3aJJaHUN CO/IepkKAT OMUOKH.

- «HeynoBiIeTBOPUTENBEHO» - TEOPETHYECKOE COJepKaHHE Kypca HE OCBOCHO,
HeoOXoIuMbIe yMEHHS He C(HOpPMHUPOBAHBI, BBIIIOJHEHHBIE Y4YeOHBIE 3aJaHUS COAEpKAT TpyObIe
OIITNOKH.
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1.

ok w

Tema 2.4. MaccusBbl
IpakTnyeckoe 3ansitue Ne 12 Padora co ctrpokamu

Hean:
HayuuTbcst mpuMeHsSTh 6a30BbIE IOHATHS TEOPUU MPUOIMIKEHHBIX METOJIOB PEIICHHS 3a7a49 Ha
OBM.
CdhopmupoBaTh TpencTaBicHHe 00 alrOpUTMax pPEIICHUS NPUKIAAHBIX 3a7ad, HayIUTCS
HAaIMCAHMIO U OTJIAJKA IPOTrPaMMHOIO KOJa.
Bri6pats 1 000cHOBaTH HanOoJIee pallMOHABHBIN METO/I U QJITOPUTM PEIICHHUS 3a/1a4H;
Pa3paborate anroput™ A1 peuieHus NpUuKIaaHbIX 3a/1a4;
Hanucate nporpamMMHbIiA KO U OTJIJUTh POrPaMMYy.

Bbinosinus padory, Bel Oyaere:

YMETh:
MIPUMEHSTh CTaHAAPTHBIE AITOPUTMBI B COOTBETCTBYIOIIMX 00J1aCTsX;
MIPUMEHSITh BHIOPAHHBIE S3BIKH IPOTPAMMUPOBAHMS JIJIsl HAUCAHUS TPOrPAMMHOTO KOJIa;
HCIOJIb30BaTh BEIOPAHHYIO Cpely MPOTrpaMMHUPOBAHUS;
BBISIBIISATH 1€(DEKTHI U OTKJIOHEHHS B ()YHKIIMOHHUPOBAHUH MPOTPAMMHOT0O 00ECTICYCHUS
KOMITBIOTEPHBIX CUCTEM U KOMILIEKCOB.

MarepuanbHoe o0ecriedeHne:
[lepcoHasibHBIE KOMITBIOTEPBI;
Kommextsr pobotexunueckue "IlepsoPobor NXT";
Kommext pobororexumueckuii "LEGO";
Kontpomnep 500995 ROBO TX;
Ha6op akkymymnsitopusiii Accu Set;
Ha6ops! koncTpykropckne ROBO TX;
Jlatuuk nsera s MUKpokoMIbrorepa NXT;
ITporpammHoe obecnieueHre o0Iero U NPoPecCHOHATBHOTO Ha3HAYEHNUs, B TOM YHCIIe
BKJIFOHaronee B ceds cienyromree [10:

MS Windows 7 (moamucka Imagine Premium)

MS Office 2007

7 Zip

MS Visual Studio (moxmucka Imagine Premium)

Visual Studio Code

Calculate Linux Desktop

3aganue:

1. ®opmynupoBKa 3a1a4u

e Jlana cTpoOKa, 3aKaHYMBAOIasAcs TOUuKoM. [logcunTaTe, CKOJIBKO CIIOB B CTPOKE.

o Jluwmnue npobenvl. JlaHa CTpoKa, COCTOSIIAs W3 CJIOB, Pa3[CJIEHHBIX MPOOEIaMH.
Hanummre nporpammy, yaansioulyro JuiiHAe npodensl. [Ipoben cuutaercs TUIITHUM,
€CIIM OH: CTOMT B Hayaje CTPOKH.

Xon paborhr:

2. brnok-cxema ajaropuTma.
3. Kox nporpammsl.

3ananue:
1. ®opmynupoBKa 3a1a4un:

- Hana ctpoka. [Togcunrats, ckoibpko B Hell OykB R, K, T.
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- Jluwnue npobenvi. Jlana cTpoka, cOCTOsIIas W3 CJOB, pa3[elieHHbIX MpoOemamu. Hamummre
porpamMmy, yaajsollyto juirHue npoOensl. [Ipoben cuuTaercs JMIIHUM, €CIM OH: CJEAyeT 3a
npobesom.

Xox padoThI:

2. BeiGop nmepeMeHHBIX MPOrpaMMBbl

3. biok-cxema anropurma.
4. Kon nporpammsl
ITopsinok BbINOJIHEHHSI PAa0OTHI:

1. CocraBUTh MaTEMaTUUYECKYIO MOJICIIb 3a/1a4H.

2 Bri6pats 1 060cHOBaTH HarboJIee pallMOHAIBHBIN METO/1 PEIICHUs 33/1a4H;
3. PazpaboTtars anroput™ JUIst peleHus 3a/1auu.

4 Hanucats 1 oTiiaguth nporpaMmy.

@dopma npeacTraBJieHus pe3yabTarTa:
1. Anroputm nporpaMmsl.
2. Koxa nporpammsi.

Kpurepun oneHku:

«OTIUYHO» - TEOPETUUYECKOE COJAECP’KaHUE Kypca OCBOCHO MOJHOCTBIO, 0€3 mpoOesoB, yMEHUS
chOpMUPOBAHbI, BCE MPEIyCMOTPEHHbIE MPOrpaMMoOil y4ueOHbIE 3aJaHUsl BBITIOJHEHBI, KAYECTBO HX
BBITIOJIHEHUS OLICHEHO BBICOKO.

- «XO0pomIo» - TEOPETHUECKOE COJIEPIKaHWE Kypca OCBOEHO TOJHOCTHIO, 0e3 mpoOeros,
HEKOTOpbIe yMEHHUs CHOPMHUPOBAHBI HEJOCTATOYHO, BCE MPEAYCMOTPEHHBIE MPOrpaMMoil yueOHbIe
3a/IaHMsl BBIMIOJTHEHBI, HEKOTOPBIC BUIBI 3a/IaHUI BBITIOJTHEHBI C OIIMOKaMHU.

- «Y IOBIETBOPUTEIILHO» - TEOPETUUYECKOE COJEpP)KaHHE Kypca OCBOCHO YaCTUYHO, HO
MpoOeJIbl HE HOCAT CYIIECTBEHHOTO XapakTepa, HEOOXOAMMBIE YMEHHUs pPabOThl C OCBOCHHBIM
MaTepUajIoM B OCHOBHOM c(hOopMHpOBaHBI, OOJIBIIMHCTBO MPETYCMOTPEHHBIX MPOTrpaMMON 00YUEeHHS
y4eOHBIX 3aJJaHUI BBITIOJIHEHO, HEKOTOPHIE U3 BHITTOJIHEHHBIX 3aJJaHUN CO/IepkKAT OMUOKH.

- «HeynoBiIeTBOPUTENBEHO» - TEOPETHYECKOE COoJepKaHHE Kypca HE OCBOCHO,
HeoOXoIuMbIe yMEHHS He C(HOpPMHUPOBAHBI, BBIIIOJHEHHBIE Y4YeOHBIE 3aJaHUS COAEpKAT TpyObIe
OIITNOKH.
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Tema 2.4. MaccHUBBI

IMpakTnyeckoe 3ansitue Ne 13,14,15 AropurmMbl NOMCKA, COPTUPOBKH M 3aMeHbI

ean:

1. HayuuTbcs npuMEHSTh 0a30BbI€ MOHATHS TEOPUHU MPUOJIMIKEHHBIX METOJIOB PEIICHUS 3a/1a4u Ha
OBM.

2. CdopmupoBaTh mpeICcTaBlIeHHE 00 aJrOpUTMAax pEHICHUS NPHUKIAJAHBIX 3a1ad, HaAy4IUTCS
HAaIMKMCAHUIO U OTJIAJKU MPOTrPaMMHOTO KOJa.
Bri6path 1 000cHOBaTH HanOOJIEE PAIIMOHATILHBIN METO/I U aJITOPUTM PEIICHUS 3a1a4H;
PazpaboTtare anroput™ ist pereHust MPUKJIAAHBIX 3a7ay;
Hammcatb nmporpaMMHBIN KO ¥ OTIAIUTh POTPAMMY.

ok w

Bbinosinus padory, Bel Oyaere:
YMETh:
— IPUMEHATH CTAHJAPTHBIE aAJITOPUTMBI B COOTBETCTBYIOLIUX 00JIACTSIX;
— T[PUMEHSTH BRIOPAHHBIC SI3BIKU MPOTPAMMHUPOBAHUS /1JIsl HAITCAHUS IPOTPAMMHOTO KOJIa;
— HCIIOJI30BaTh BEIOPAHHYIO CPEeay MPOrPaMMHUPOBAHUS;
—  BBIABIIATH 1€()EKTHI M OTKIOHEHHS B ()YHKIIMOHUPOBAHUH MPOTPAMMHOT0 00eCIIeYeHUst
KOMITBIOTEPHBIX CUCTEM U KOMILIEKCOB.

MarepuanbHoe o0ecriedeHne:
— IlepcoHanbHble KOMIIBIOTEPHI;
— Kommnektst poborexuuueckue "llepsoPobor NXT";
- Kommekt pobororexumueckuii "LEGO";
— Kontpomnep 500995 ROBO TX;
— Hab6op akkymymnsropHsiii Accu Set;
— Hab6ops! koHcTpyKTOpckne ROBO TX;
— JlaTuuk nBera 1 MUKpokoMIibrotepa NXT;
— IIporpammMHuoe oOecrieueHue o01Iero U Mpo(ecCHOHAIbHOTO Ha3HAUYEHUS, B TOM YHCIIe
BKJIIOYaroniee B ceds cienyromniee [10:
MS Windows 7 (moamucka Imagine Premium)
MS Office 2007
7 Zip
MS Visual Studio (moxmucka Imagine Premium)
Visual Studio Code
Calculate Linux Desktop

3aganue:

1. ®opmynupoBKa 3a1a4un:

CocTaBUTh AJITOPUTM U HANIUCATh IPOTPaMMYy:

BrraucianTs cyMMy M 9HCIIO TIOJIOKHUTEIBHBIX 1eMeHTOB MaTpullbl A[N, N], HaXoasuuxcs HaJl
TJIaBHOM JIMAroHalblo.

Xon paborsr:

2. Bo16op nepeMeHHBIX MpOrpamMMbl
3. biok-cxema anropurma.

4. Kox nporpamMmsl

3aganue:

1. ®opmynupoBKa 3a1auu:
CocTaBUTh AITOPUTM U HAIIMCATh MIPOTpaMMYy:
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Hana matpuna B[N, M].. HaliTu B kaxa0i CTpOKE MaTpHUIbl MAaKCUMAJIbHbI U MUHUMAaJIbHBIN
3JIEMEHTBI U IOMEHATh UX MECTAaMU C MEPBBIM U MOCJIEAHUM 3JIEMEHTOM CTPOKH COOTBETCTBEHHO.

Xox padoThI:

2. Bb10op nepeMeHHBIX IpOorpamMmbl
3. biok-cxema anropurma.

4. Kox nporpamMmel

HOpﬂ)IOK BbIITOJTHCHU A paﬁoTBl:

1. CocTaBUTh MAaTEMaTHYECKYIO MOJICIIb 3a]aYH.

2 Bri6pats 1 000cHOBaTH HanOOJIee pallMOHAIBHBIN METO/I PEIICHUS 33/1a4H;
3. Pa3paboraTh aJropuT™ JIjIs pEIICHHMS 3a/1a4H.

4 Hanucath 1 0TIIaguTh MporpaMmy.

®opma npeacTaBieHus pe3yJabTara:
1. Anroputm nmporpammsl.
2. Koa mporpammel.

Kputepun onenkmn:

«OTINYHO» - TEOPETUUYECKOE COJIEpKAHUE Kypca OCBOEHO IOJIHOCThIO, 0e3 MpoOesioB, yMEHUs
c(OpMHPOBAHBI, BCE MPEIYCMOTPEHHBIE MPOrPaMMON ydeOHbIE 3a/laHUsl BBIOJIHEHBI, KA4eCTBO HMX
BBINOJIHEHUS! OLIEHEHO BBICOKO.

- «XO0polIo» - TEOPETHUECKOE COJEp)KaHUE Kypca OCBOEHO IMOJHOCTHIO, 0€3 MpoOesos,
HEKOTOpble yMEHHs C(HOPMHUPOBAHBI HEJIOCTATOYHO, BCE NMPEAYCMOTPEHHBIE MPOrpaMMON y4eOHBIC
3aJJaHMs BBIOJIHEHBI, HEKOTOPBIE BHJIbI 3aJaHUH BBIITOJHEHBI C OIIMOKAMHU.

- «Y I0BJIETBOPUTEIIBHO» - TEOPETUYECKOE COJIEp’KAaHME Kypca OCBOEHO YaCTUYHO, HO
npobenabl He HOCAT CYIIECTBEHHOIO XapakTepa, HeOoOXOIMMble YMEHHUs paboThl C OCBOEHHBIM
MaTepuajoM B OCHOBHOM c(hopMHpOBaHbI, OOJIBIIMHCTBO MPETYCMOTPEHHBIX MPOrpaMMoOi o0ydeHus
y4eOHBIX 33JaHUH BBIIOJIHEHO, HEKOTOPbIE U3 BBIMOJIHEHHBIX 33JJaHUH COJIepKAT OLIHOKH.

- «HeynoBneTBOpUTENIBHO» -  TEOPETUYECKOE COACpKAHME Kypca HE OCBOEHO,
HeoOXOoIMMble yMEHHMS HE C(GOpPMHUPOBAHBI, BBIOJIHEHHbIE Y4eOHBbIE 3aJaHUs cojaepXkar rpyObie
OLIMOKH.
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Tema 2.5. ®yHkuuu
IpakTnyeckoe 3ansitue Ne 16 Ilapamerpbl pyHKUMH

Hean:

1. Hayuutbcs mpuMeHSTh 0a30BbIe OHATHUS TEOPUN MPUOIMIKEHHBIX METOIOB PEUICHHUS 3314 Ha
OBM.

2. CdopmupoBaTh MPEACTaBICHHE 00 aNroOpuTMax pelieHHs NPUKIAIHBIX 3a7ad, HaydUTCs
HaIKMCaHUIO U OTJIAJAKH IPOrpaMMHOIO KOAA.
BriOpath 1 060cHOBaTH HanOOJIEE PALMOHATIBHBIN METO/] M AITOPUTM PELICHUS 3a]IauH;
PazpaboTtare anroput™ uist peleHust NpUKJIAAHbIX 3a7ay;
Hanucate nporpaMMHbIiA KO U OTJIAIUTH IPOrpaMMy.

ok w

Beinosinus patdory, Bel Oyaere:
YMETb:
— IPUMEHSATb CTAHIAPTHBIE AITOPUTMBI B COOTBETCTBYIOLIUX 001aCTX;
— IMPUMCHATH BbIGpaHHI)IG SA3BIKH IIPOTpaMMHUPOBAHUA I HATMCAHUWA ITPOrpaMMHOI0 KO/J1a,
— HCIIOJIb30BATh BHIOPAHHYIO Cpeay MPOrpaMMHUPOBAHUS;
—  BBIIBJIATH J1€()eKThl U OTKIOHEHHS B ()YHKIIMOHUPOBAHUU MPOTrPAMMHOI0 0OeCTIeYeHU s
KOMITIBIOTCPHBIX CUCTEM U KOMILJICKCOB.

MarepunanbHoe obecrnieyeHue:
— llepcoHanpHbBIE KOMIIBIOTEPHI;
— Kowmmiektsl poborexunyeckue "IleppoPobor NXT";
— Kowmmnekr pobororexuuueckuii "LEGO";
— Kontpomrep 500995 ROBO TX;
— Habop akkymynsropHslii Accu Set;
— Habops! konctpykropckue ROBO TX;
— Jlaruuk nBera aius MuUkpokomibrorepa NXT;
— [IIporpammHoe obecrnieueHne o0mero u NpodeccnoHaIbHOr0 Ha3HAUEHUs, B TOM YHCIIe
BKJTIOYarolee B ceds cienyromiee [10:
MS Windows 7 (moamucka Imagine Premium)
MS Office 2007
7 Zip
MS Visual Studio (moxmucka Imagine Premium)
Visual Studio Code
Calculate Linux Desktop

3aganue:

1. ®opmynupoBKa 3a/1a4u:

Hanucats ¢yHKIMIO, BEIBOJSIIYIO B TOPSAJIKE BO3pACTaHUS AJIEMEHTHI OJJHOMEPHOTo MaccuBa. B
TJIaBHOM MpoTrpamMme BbI3BaTh (DYHKIIUIO JIUIsI IBYX Pa3HbIX MACCHBOB.

Xon paborhr:

2. Bo1bop nepeMeHHBIX IpOTrpamMMbl
3. briok-cxema anropurma.

4. Kox nporpaMmsl

3ananue:

1. ®opmynupoBKa 3a1a4uu:

Hanucath ¢pyHKIMIO BEIYUCIIEHUS TPOU3BEACHUS IPSIMOYTOJIbHON MaTpulibl A pazMepa k X m Ha
MPSIMOYTOJIbHYIO MaTpuily B pasmepa m x n. B riaBHo# nporpamme oOpaTUTHCS K ATOH (YHKITHH.

Xon paborsr:
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2. BbiOop nepeMeHHBIX POrpPaMMbl
3. Bbriok-cxema anropurma.
4. Kox nporpammsl

HOpﬂ)IOK BbIITOJTHCHU A paﬁoTBl:

1. CocraBUTh MAaTEMaTHYECKYIO MOJICITb 3a/1a4H.

2. Bri6pats 1 000cHOBaTH HanOoJIee pallMOHABHEBIN METOI PEIICHUS 33/1a4H;
3. PazpaboTaTh anroputm ajs peiieHus 3a1a9H.

4, Hanucate 1 otnagute nporpammy.

®opma npeacTaBiaeHus pe3yabTara:
1. Anroputm mporpammel.
2. Koa mporpammel.

Kputepuu onenkmu:

«OTJIIMYHO» - TEOPETHUYECKOE COJIEPIKAHHE Kypca OCBOCHO IMOJIHOCTBIO, 03 MpOoOesioB, YMEHUs
c(hOpMHUPOBAHBI, BCE MPEIyCMOTPEHHBIE MPOrPaMMOW y4eOHBIC 3aJaHUs BBITIOJHEHBI, KAYECTBO HMX
BBITIOJHEHHS OI[EHEHO BBICOKO.

- «XO0poIIo» - TEOPETHYECKOE COJCPKaHUE Kypca OCBOCHO IOJHOCTBIO, 0€3 MpOoOesoB,
HEKOTOpBhIE YMEHHUs CHOPMHUPOBAHBI HEJOCTATOYHO, BCE MPEAYCMOTPEHHBIC MPOrpaMMOi y4eOHBIC
3aJIaHUs BBIMOJIHEHBI, HEKOTOPBIC BU/IBI 3a1aHUI BBIMOIHEHBI C OIIMOKAMH.

- «Y TOBIIETBOPUTEIHHO» - TEOPETUYECKOE COJEp>KaHUE Kypca OCBOCHO YacTHYHO, HO
npoOebl HE HOCAT CYIIECTBEHHOTO XapakTepa, HEOOXOIMMBIC yMEHHUsI pabOThl C OCBOCHHBIM
MaTepHUajIoM B OCHOBHOM Cc(hOopMHpOBaHBI, OOJIBIIMHCTBO MPEIyCMOTPEHHBIX MPOTrPAMMON 00ydeHUs
y4eOHBIX 3aJ]aHUH BBIIIOJHEHO, HEKOTOPBIC U3 BHIMOJIHEHHBIX 33JJaHUN COJICPKAT OLTHOKH.

- «HeynoBrneTBOPUTENBHO» - TEOPETHYECKOE COJICpP)KAHHE Kypca HE  OCBOCHO,
HEO0OXOMMBbIC YMEHHS HE CQPOPMHUPOBAHBI, BBINOJHCHHBIC Y4YeOHBIC 3aJaHHS COACPKAT TPyObIe
OIIIHMOKH.
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Tema 2.5. ®yHkuuu

IIpakTnueckoe 3ansitue Ne 17 PekypcuBHbie QyHKIIUU

ean:

1. HayuuTbcs npuMEHSTh 0a30BbI€ MOHATHS TEOPUHU MPUOJIMIKEHHBIX METOJIOB PEIICHUS 3a/1a4u Ha
OBM.

2. CdopmupoBaTh mpelcTaBiIeHHE 00 aJrOPUTMAX PEIICHUS NPUKIAIHBIX 3a7a4, HayIUTCS
HAaIMKMCAHUIO U OTJIAJKU MPOTrpaMMHOTO KOJa.
Bri6path 1 000cHOBaTH HanOOJIEE PAIIMOHATILHBIN METO/I U aJITOPUTM PEIICHUS 3a1a4H;
PazpaboTtare anroput™ ist pereHust MPUKJIAAHBIX 3a7ay;
Hammcatb nmporpaMMHBIN KO ¥ OTIAIUTh POTPAMMY.

ok w

BbinosinuB padory, Bel Oynere:
YMETh:
— IPUMEHATH CTAHJAPTHBIE aAJITOPUTMBI B COOTBETCTBYIOLIUX 00JIACTSIX;
— T[PUMEHSTH BRIOPAHHBIC SI3BIKU MPOTPAMMHUPOBAHUS /1JIsl HAITCAHUS IPOTPAMMHOTO KOJIa;
— HCIIOJI30BaTh BEIOPAHHYIO CPEeay MPOrPaMMHUPOBAHUS;
—  BBIABIIATH 1€()EKTHI U OTKIOHEHHS B ()YHKIIMOHUPOBAHUH MPOTPAMMHOTO 00ECTICYECHUS
KOMITBIOTEPHBIX CUCTEM U KOMILIEKCOB.

MarepuanbHoe o0ecriedeHne:
— IlepcoHanbHble KOMIIBIOTEPHI;
— Kommnektst poborexuuueckue "llepsoPobor NXT";
- Kommekt pobororexumueckuii "LEGO";
— Kontpomnep 500995 ROBO TX;
— Hab6op akkymymnsropHsiii Accu Set;
— Hab6ops! koHcTpyKTOpckne ROBO TX;
— JlaTuuk nBera 1 MUKpokoMIibrotepa NXT;
— IIporpammMHuoe oOecrieueHue o01Iero U Mpo(ecCHOHAIbHOTO Ha3HAUYEHUS, B TOM YHCIIe
BKJIIOYaroniee B ceds cienyromniee [10:
MS Windows 7 (moamucka Imagine Premium)
MS Office 2007
7 Zip
MS Visual Studio (moxmucka Imagine Premium)
Visual Studio Code
Calculate Linux Desktop

3ananne:

1. ®opmynupoBKa 3a1a4u:

Beectu ¢ knmaBuarypel nenoe uuciao N. Hcmonmbe3ys pekypcuio, pacredaratb — cHadaja
MoCJe10BaTeNbHOCTh, cocTosATyto 13 N OykB 'A', a 3arem u3 N OykB 'B'.

Xopn paborsl:

2. Bo1bop nepeMeHHBIX IpOTrpamMMbl
3. briok-cxema anropurma.

4. Kox nporpaMmsl

3ananue:

1.®opMynupoBKa 3a1a4u:

Hamewarate B 0OpaTHOM TOpSAKE IMOCIEAOBATEIHPHOCTh YHCEN, MPH3HAKOM KOHIA KOTOPOM
saBisiercs 0.
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Xox padoThI:

2. Bb10Op nepeMeHHBIX IpOorpamMmbl
3. bnok-cxema anropurma.

4. Kon nporpammsl

HOpﬂ)IOK BbIITOJTHCHU A paﬁoTBl:

1. CocraBUTh MAaTEMaTHYECKYIO MOJICITb 3/1a4H.

2. Bri6pats 1 000cHOBaTH HanboJIee pallMOHAIBHBIN METO/I PEIICHUS 33/1a4H;
3. PazpaboTaTh anroputm ajs pemeHus 3a1a9H.

4, Hanucate 1 otnagute nporpammy.

®opma npeacTaBieHus pe3yabTara:
1. Anroputm mporpammel.
2. Koa mporpammel.

Kpurepun ouneHku:

«OTINYHO» - TEOPETUYECKOE COJEpKAHUE Kypca OCBOCHO IMOJHOCTBIO, 0€3 MpoOeioB, YMEHH
c(OpMHPOBAHBI, BCE MPEIyCMOTPEHHBIE MPOTPaMMON ydeOHbIC 3a/laHUs BBIMOJIHEHBI, KA4eCTBO HMX
BBIITOJIHEHUS OLIECHEHO BBICOKO.

- «XO0pouIo» - TEOPETHUECKOE COJIEpP:KaHHE Kypca OCBOEHO MOJHOCThIO, 0e3 mpobesos,
HEKOTOpble yMEHHs C(HOPMHUPOBAHBI HEJIOCTATOYHO, BCE MPEAYCMOTPEHHBIE MPOrpaMMOi ydeOHbBIE
3aJlaHus BBIMIOJIHEHBI, HEKOTOPbIE BU/IbI 33JaHU BBITIOJIHEHBI C OIIHOKAMH.

- «Y 1OBJIETBOPUTEIIBHO» - TEOPETUYECKOE COJEPKAHME Kypca OCBOCHO YAaCTUYHO, HO
mpoOesbl HE HOCAT CYIIECTBEHHOTO XapakTepa, HEoOXOAMMbIe YMEHHs pPabOThl C OCBOCHHBIM
MaTepHaioM B OCHOBHOM C(OPMHPOBAHBI, OOJBIIMHCTBO MPEIYCMOTPEHHBIX MPOTPaMMOi 00ydeHuUs
y4eOHBIX 33JaHUIi BHIIOJTHEHO, HEKOTOPBIC U3 BHITIOJHEHHBIX 3a/IaHUN COJIEPKAT OLUITHOKH.
«HeynoBneTBOpUTEIBbHO» - TEOPETUUECKOE COIEpKAHUE Kypca HE OCBOEHO, HEOOXOIMMbIE YMEHUS HE
c(OpMHPOBAHBI, BEIOJIHEHHBIE YU€OHbIE 3a/IlaHUs CO/lepKaT rpyOble OIIMOKH.
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1.

ok w

Tema 2.5. ®yHkuuu

IIpakTnueckoe 3ansaTre Ne 18 MHuorodgaiijioBbie NPoeKTbI

ean:
Hayuuthbcst mpuMeHaTh 6a30BbI€ TIOHITHS TEOPUH MPUOIMKEHHBIX METOIOB PEIICHUS 3a7a4 Ha
OBM.
CdopmupoBaTh mpeicTaBieHHe 00 alropuTMax peHIeHUS NPHUKIAAHBIX 3a]ad, HaAy4IUTCS
HAaIMKMCAHUIO U OTJIAJKU MPOTrpaMMHOTO KOJa.
Bri6path 1 000cHOBaTH HanboJIee PAIIMOHAIBHBINA METO/I U aJITOPUTM PEIICHUS 3aa4H,
PazpaboTtare anroput™ ist pereHust MPUKJIAAHBIX 3a7ay;
Hammcatb nmporpaMMHBIN KO ¥ OTIAIUTh POTPAMMY.

Bbinosinus padory, Bel Oyaere:

YMETh:
MIPUMEHSTh CTaHAAPTHBIE AITOPUTMBI B COOTBETCTBYIOIIMX 00J1aCTsX;
MIPUMEHSTH BBIOpPAHHBIE SA3BIKHM MPOTPAMMUPOBAHHUS JIJISl HAMMMCAHUS TPOTPAMMHOTO KOJIa;
UCIOJIb30BaTh BEIOPAHHYIO Cpely MPOTrpaMMHUPOBAHUS;
BBISIBIISATH 1€(DEKTHI U OTKJIOHEHHS B ()YHKIIMOHHUPOBAHUH MPOTPAMMHOT0O 00ECTICYCHUS
KOMITBIOTEPHBIX CUCTEM U KOMILIEKCOB.

MarepuanbHoe o0ecriedeHne:
[lepcoHasibHBIE KOMITBIOTEPBI;
Kommextsr pobotexunueckue "IlepsoPobor NXT";
Kommext pobororexuuueckuii "LEGO";
Kontpomnep 500995 ROBO TX;
Ha6op akkymymnsitopusiii Accu Set;
Ha6ops! koncTpykropckne ROBO TX;
Jlatuuk nsera s MUKpokoMIbrorepa NXT;
IIporpammHoe obecnieueHre o01Iero u NpPoPecCHOHANTBHOTO Ha3HAYEHUs, B TOM YHCIe
BKJIIOYaroniee B ceds cienyromniee [10:
MS Windows 7 (moamucka Imagine Premium)
MS Office 2007
7 Zip
MS Visual Studio (moxmucka Imagine Premium)
Visual Studio Code
Calculate Linux Desktop

3aganue:
1. ®opmynupoBKa 3a1a4un:
3anucath B (ailyl MpsAMOro JOCTyma psii BELIECTBEHHBIX uucen. Haiitu Haubombiiee u3

3HAYCHUH MOJIy.]'IGﬁ KOMITOHCHTOB C HCUCTHBIMHA HOMCpaMHU.

Xox padoThI:

2. BbiOop nepeMeHHBIX MPOrpaMMbl
3. brok-cxema anropurma.

4. Kon nporpammsl

3aganue:
1. ®opmynupoBKa 3a1aun:
3anucath B (Qaill MocieaoBaTENbHOIO JIOCTyMa MPOU3BOJIBHBIX HATYPaJbHBIX YHCEN.

[Tepenucate B apyroii (aitn mocaeaoBaTeIbHOTO JOCTYIIA T€ JIEMEHTHI, KOTOphie KpaTHBI K.

BriBecTr nosydeHHBbIH ¢ailn Ha mevars.
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Xox padoThI:

2. Bb10Op nepeMeHHBIX IpOorpamMmbl
3. biok-cxeMa anropurma.

4. Kon nporpammsl

HOpﬂ)IOK BbIITOJTHCHU A paﬁoTBl:

1. CocraBUTh MAaTEMaTHYECKYIO MOJICITb 3/1a4H.

2. Bri6pats 1 000cHOBaTH HanboJIee pallMOHAIBHBIN METO/I PEIICHUS 33/1a4H;
3. PazpaboTaTh anroputm ajs pemeHus 3a1a9H.

4, Hanucate 1 otnagute nporpammy.

®opma npeacTaBieHus pe3yabTara:
1. Anroputm mporpammel.
2. Koa mporpammel.

Kpurepun ouneHku:

«OTINYHO» - TEOPETUYECKOE COJEpKAHUE Kypca OCBOCHO IMOJHOCTBIO, 0€3 MpoOeioB, YMEHH
c(OpMHPOBAHBI, BCE MPEIyCMOTPEHHBIE MPOTPaMMON ydeOHbIC 3a/laHUs BBIMOJIHEHBI, KA4eCTBO HMX
BBIITOJIHEHUS OLIECHEHO BBICOKO.

- «XO0pouIo» - TEOPETHUECKOE COJIEpP:KaHHE Kypca OCBOEHO MOJHOCThIO, 0e3 mpobesos,
HEKOTOpble yMEHHs C(HOPMHUPOBAHBI HEJIOCTATOYHO, BCE MPEAYCMOTPEHHBIE MPOrpaMMOi ydeOHbBIE
3aJlaHus BBIMIOJIHEHBI, HEKOTOPbIE BU/IbI 33JaHU BBITIOJIHEHBI C OIIHOKAMH.

- «Y 10BJIETBOPUTEIIBHO» - TEOPETUUYECKOE COJEPKAHME Kypca OCBOCHO YAaCTUYHO, HO
mpoOesbl HE HOCAT CYIIECTBEHHOTO XapakTepa, HEoOXOAMMbIe YMEHHs pPabOThl C OCBOCHHBIM
MaTepHaioM B OCHOBHOM C(OPMHPOBAHBI, OOJBIIMHCTBO MPEIYCMOTPEHHBIX MPOTPaMMOi 00ydeHuUs
y4eOHBIX 33JJaHUIi BHIIOJTHEHO, HEKOTOPBIE U3 BHITIOJHEHHBIX 3a/IaHUN COJIEPKAT OLUTUOKH.
«HeynoBneTBOpUTEIBbHO» - TEOPETUUECKOE COIEpKAHUE Kypca HE OCBOEHO, HEOOXOIMMbIE YMEHUS HE
c(OpMHPOBAHBI, BEIOJIHEHHBIE YU€OHbIE 3a/IlaHUs CO/lepKaT rpyOble OIIMOKH.
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Tema 2.5. ®yHkuuu

IIpakTnueckoe 3anaTue Ne 19 PaGora ¢ ykazarejasimu.

ean:

1. HayuuTbcs npuMEHSTh 0a30BbI€ MOHATHS TEOPUHU MPUOJIMIKEHHBIX METOJIOB PEIICHUS 3a/1a4u Ha
OBM.

2. CdopmupoBaTh mpeICcTaBlIeHHE 00 aJrOpUTMAax pEHICHUS NPHUKIAJAHBIX 3a1ad, HaAy4IUTCS
HAaIMKMCAHUIO U OTJIAJKU MPOTrpaMMHOTO KOJa.
Bri6path 1 000cHOBaTh HanbOJIEe PAIIMOHAIILHBINA METO/I U aJITOPUTM PEIICHUS 3a1a4H;
PazpaboTtare anroput™ ist pereHust MPUKJIAAHBIX 3a7ay;
Hammcatb nmporpaMMHBIN KO ¥ OTIAIUTh POTPAMMY.

ok w

Bbinosinus padory, Bel Oyaere:
YMETh:
— I[PUMEHATH CTaHJAPTHBIE AJITOPUTMbI B COOTBETCTBYIOLINX 00JIaCTsIX;
— T[PUMEHSTH BRIOPAHHBIC SI3BIKU MPOTPAMMHUPOBAHUS /1JIsl HAITCAHUS IPOTPAMMHOTO KOJIa;
— HCIIOJI30BaTh BEIOPAHHYIO CPEeay MPOrPaMMHUPOBAHUS;
—  BBIIBIIATH 1€()EKTHI U OTKIOHEHHS B ()YHKIIMOHHUPOBAHUH MPOTPAMMHOI0 00ECTICYCHUS
KOMITBIOTEPHBIX CUCTEM U KOMILIEKCOB.

MarepuanbHoe o0ecrnieueHue:
— IlepcoHanbHble KOMIIBIOTEPHI;
— Kommnektst poborexuuueckue "llepsoPobor NXT";
- Kommekt pobororexumueckuii "LEGO";
— Kontpomnep 500995 ROBO TX;
— Hab6op akkymymnsropHsiii Accu Set;
— Hab6ops! koHcTpyKTOpckne ROBO TX;
— JlaTuuk nBera 1 MUKpokoMIibrotepa NXT;
— IIporpammMHuoe oOecrieueHue o01Iero U Mpo(ecCHOHAIbHOTO Ha3HAUYEHUS, B TOM YHCIIe
BKJIIOYaroniee B ceds cienyromniee [10:
MS Windows 7 (moamucka Imagine Premium)
MS Office 2007
7 Zip
MS Visual Studio (moxmucka Imagine Premium)
Visual Studio Code
Calculate Linux Desktop

3aganue:

1. ®opmynupoBKa 3a1a4un:

JlaHa TOCIENOBaTENbHOCTh LEIBIX YHCEN, OKAaHYMBAIOIIAsCS HyJeM. 3amMcaTbh BCE 4YHCIa
MOCJIEIOBATEILHOCTH B THITU3UPOBAHHBIN (haidJl.

B koHer cymiecTByIOIEro THIU3UPOBAHHOTO (hailyia 3amucaTh:

a) uuco 0;

0) dpasy «lo cumanus!».

Xon paboTsl:

2. Bo1bop nepeMeHHBIX IpOTrpamMMbl
3. bnok-cxema anropurma.

4. Kox nporpaMmsl

3aganmue:
1. ®opmynupoBKa 3a1a4u:
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Co3znaTh THOU3UPOBAHHBIN (ailil, JIeMEeHTaMU KOTOPOTO SIBIISIOTCS JIBEHAIATh NIEPBBIX WICHOB
nocnegoBareiabHocTH PruboHayun (MOCIeT0BaTENbHOCTH, B KOTOPOI NEpBbIE /IBa 4jieHa paBHBI 1, a
Ka)KJIbIN CJICJIYIOUIUN paBeH CyMME JIBYX IMPEAbIAYIINX ).

Xon padoThl:

2. BeiGop nmepeMeHHBIX IPOrpaMMBbl
3. bnok-cxema anropurma.

4. Koa mporpaMmsl

ITopsinok BbINOJIHEHHUSI PAa0OTHI:

1. CocraBUTh MAaTEMaTUUYECKYIO MOJICIIb 3a/1a4H.

2 Bri6path 1 060cHOBaTh HanboJIee PAIIMOHAILHBINA METO/T PEIICHUS 3a/1a4H;
3. PazpaboTtare anroputm ajis pereHus 3a/1auu.

4 HanucaTh 1 OTJIIUTh IPOrpaMMYy.

dopma npeacTaBJieHus pe3yabTarTa:
1. Anroputm nporpaMmsl.
2. Kona nporpammsi.

Kpurepun oneHku:

«OTINYHO» - TEOPETUYECKOE COJEpPKAHUE Kypca OCBOEHO MOJHOCThIO, 0€3 mpoOeoB, yMEHUS
c(OpMHpOBaHBI, BCE MPETYCMOTPEHHbIE NMPOrpaMMON yueOHbIE 3a/laHUsl BBIIOJIHEHBI, KAUeCTBO MX
BBITIIOJTHEHUS OLIEHEHO BBICOKO.

- «XOpoIo» - TEOPEeTUUECKOe COJIEpIKaHHe Kypca OCBOCHO IOJHOCThIO, 0€3 mpoOernos,
HEKOTOpble yMeHHsl C(HOPMHUPOBAHbI HEJAOCTATOUHO, BCE IPEAYCMOTPEHHBIE MpOorpaMMoi ydyeOHbIE
3aJ1aHUs BBINOJIHEHbI, HEKOTOPbIE BU/IbI 331aHUI BBINOJIHEHBI C OIIMOKaMH.

- «Y 1OBJIETBOPUTEIBHO» - TEOPETUUYECKOE COJEp’KaHUME Kypca OCBOEHO YacTHMYHO, HO
poOesibl HE HOCAT CYIIECTBEHHOTO XapakTepa, HEeoOXOAUMble yMEHHs pabOThl C OCBOEHHBIM
MaTepHajioM B OCHOBHOM C(OPMHUPOBAHbI, OOJBIIMHCTBO MPEIYCMOTPEHHBIX MPOrpaMMoi 0OyueHus
y4eOHBIX 3aJJaHUI BBIITOJHEHO, HEKOTOPBIE U3 BHITIOJHEHHBIX 33/1aHUN COJIEPKaT OLIUOKU.
«HeynoBneTBOpUTENbHO» - TEOPETHUECKOE COIEPKAHNE Kypca HE OCBOEHO, HEOOXOAMMbIE YMEHUS He
c(OpMHUPOBAHBI, BHIIOJHEHHBIE yUeOHbBIE 3aJaHMsI COAEepKAT IPyOble OLIUOKY.
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Tema 2.5. ®yHkuuu

IIpakTnueckoe 3ansaTHe Ne 20 /lunHamMu4eckoe pacnpeneaeHue NaMsaTH.

ean:

1. HayuuTbcs mpuUMEHSTH 0a30BbIE MTOHATHS TEOPUH MPUOIMIKEHHBIX METOJIOB PEIICHHS 3a/1a4 Ha
OBM.

2. CdopmupoBaTh mpeICcTaBlIeHHE 00 aJrOpUTMAax pEHICHUS NPHUKIAJAHBIX 3a1ad, HaAy4IUTCS
HAaIMKMCAHUIO U OTJIAJKU MPOTrpaMMHOTO KOJa.
Bri6path 1 000cHOBaTH HanOOJIEE PAIIMOHATILHBIN METO/I U aJITOPUTM PEIICHUS 3a1a4H;
PazpaboTtare anroput™ ist pereHust MPUKJIAAHBIX 3a7ay;
Hammcarp nporpaMMHBIN KOJT ¥ OTIAIUTh POTPAMMY.

ok w

Bbinosinus padory, Bel Oyaere:
YMETh:
— IPUMEHATH CTAHJAPTHBIE aAJITOPUTMBI B COOTBETCTBYIOLIUX 00JIACTSIX;
— T[PUMEHSTH BRIOPAHHBIC SI3BIKU MPOTPAMMHUPOBAHUS /1JIsl HAITCAHUS IPOTPAMMHOTO KOJIa;
— HCIIOJIb30BaTh BEIOPAHHYIO Cpeay MPOrpaMMUPOBAHNUS;
—  BBIIBIIATH 1€()EKTHI U OTKIOHEHHS B ()YHKIIMOHHUPOBAHUH MPOTPAMMHOI0 00ECTICYCHUS
KOMITBIOTEPHBIX CUCTEM U KOMILIEKCOB.

MarepuanbHoe o0ecriedeHne:
— IlepcoHanbHble KOMIIBIOTEPHI;
— Kommnektst poborexuuueckue "llepsoPobor NXT";
- Kommekt pobororexumueckuii "LEGO";
— Kontpomnep 500995 ROBO TX;
— Hab6op akkymymnsropHsiii Accu Set;
— Hab6ops! koHcTpyKTOpckne ROBO TX;
— JlaTuuk nBera 1 MUKpokoMIibrotepa NXT;
— IIporpammMHuoe oOecrieueHue o01Iero U Mpo(ecCHOHAIbHOTO Ha3HAUYEHUS, B TOM YHCIIe
BKJIIOYaroniee B ceds cienyromniee [10:
MS Windows 7 (moamucka Imagine Premium)
MS Office 2007
7 Zip
MS Visual Studio (moxmucka Imagine Premium)
Visual Studio Code
Calculate Linux Desktop

3ananue:

1. ®opmynupoBKa 3a1a4un:

- Pazpabortarte mporpaMmy, UCIONIB3Ysl MOTYJIBHBIN MOIXO/.

-CopmupoBaTh 10 OJJHOMY WJIM HECKOJBKO 3arojOBOYHBIX MOJyJied U (pailyioB peanwu3anuu,
KOTOpBIe OyayT colepKaTh pa3paboTaHHbIE PYHKIIUH.

-HanucaTe rnaBHY0 (QYHKITHIO mMain, UCIOJIB3Yys MpaBUia CTPYKTYPHOTO MOAXO0/a: OHA JOJIKHA
COJiep’)KaTh B OCHOBHOM TOJBKO BBI3OB (DYHKIMN, BCE BBIUYUCICHUS OJKHBI OBITh BHYTPHU
pa3paboTaHHbIX (PYHKLIUH.

-BBIMONMHUTE OTNAAKY ¥ KOMIUISILIUEIO MPOTPAMMBI, TIOTYYUTh UCTIOHIEMBIH (aii.

-BeImomHUTE TecTUpOBaHUE TPOTrPAMMBI HECKOJIBKUMHU Ha0OpaMH BXOHBIX JaHHBIX.

-CocTaBuUTh TUarpaMmy MOJyJIeH, 1epeBo BbI30Ba (GYHKIUHN U crienudukammuu QyHKInH

Jans! nienelie uncna al, ..., an, bl, ..., bm, k.

Ecnu B mocnenoBatenbHOCTH al, ... , an HET HU OJHOTO YieHa CO 3Ha4YeHHeM k, To mepBbIil 1Mo
nopsiiky20 4iIeH 3TOM MOCIeNOBaTEeILHOCTH, HE MEHBIIMK BCEX OCTaJbHBIX YIECHOB, 3aMEHUTH Ha
3HaueHue k.
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[To Takomy >ke mpaBmIly Ipeodpa3zoBaTh MOCIEAOBATEIBHOCTD b1, ..., bm npumenurensHo K 10.

Xon padoThl:

2. BeiGop nmepeMeHHBIX IPOrpaMMBbl
3. bnok-cxema anropurma.

4. Koa mporpaMmsl

HOpﬂ)IOK BbIITOJTHCHU A paﬁoTBl:

1. CocTaBUTh MAaTEMaTHYECKYIO MOJICIIb 3a]aYH.

2 Bri6pats 1 000cHOBaTH HanOoJIee pallMOHABHBIN METO/I PEIICHUS 33/1a4H;
3. Pa3paboraTh aJropuT™ JIjIs pEIICHHMS 3a/1a4H.

4 Hanucath 1 0TIIaguTh MporpaMmy.

®opma npeacTaBieHus pe3yJabTara:
1. Anroputm nmporpammsl.
2. Koa mporpammel.

Kpurepun ouneHku:

«OTINYHO» - TEOPETUYECKOE COJEPIKAHUE Kypca OCBOCHO IMOJHOCTBIO, 0€3 MpoOenoB, yMeHus
c(OpMHPOBAHBI, BCE MPEIYCMOTPEHHBIE MPOrPaMMON ydeOHbIE 3a/laHUsl BBIOJIHEHBI, KA4eCTBO HMX
BBIIIOJIHEHUS OLICHEHO BBICOKO.

- «XO0pouIo» - TEOPETHUECKOE COJIEpP:KaHHE Kypca OCBOEHO MOJHOCThIO, 0e3 mpobesos,
HEKOTOpble yMEHHUs C(OPMHUPOBAHBI HEJIOCTATOYHO, BCE MPEAYCMOTPEHHBIC MPOTPaMMOi ydeOHBIC
3aJlaHusl BBIMIOJIHEHBI, HEKOTOPbIE BU/IbI 33JaHU BBITIOJIHEHBI C OIIHOKAMH.

- «Y 10BJIETBOPUTEIIBHO» - TEOPETUYECKOE COJEPKAHME Kypca OCBOCHO YAaCTUYHO, HO
mpoOesbl HE HOCAT CYIIECTBEHHOTO XapakTepa, HEoOXOAMMbIE YMEHHs pPabOThl C OCBOCHHBIM
MaTepuajJoM B OCHOBHOM c(hopMHpOBaHbI, OOJIBIIMHCTBO NMPEIYCMOTPEHHBIX MPOrpaMMOi 00ydeHus
y4eOHBIX 33JaHUH BBIIOJIHEHO, HEKOTOPbIE U3 BBIMOJIHEHHBIX 33JJaHUH COJIepKAT OLIHOKH.
«HeynoBneTBOpUTENIBHO» - TEOPETUUECKOE COIEpKAHUE Kypca HE OCBOEHO, HEOOXOAMMbIE YMEHUS HE
c(OpMHPOBAHBI, BHIIOJIHEHHBIE YUEOHbIE 3a/IaHUsI CO/lepKaT rpyOble OIIUOKH.
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Tema 3.2. /lupeKTHBBI U ONepaTopsbl acceMOJiepa

IIpakTnyeckoe 3ausiTue Ne 21 PaGora n ucnouab3zoBanue oriaagunka AFDP: OcHoBHbIe
KOMAaH/bI

Hean:

1. Hayuutbcs npuMeHSTH 6a30BbIE TIOHITHS TCOPUH MPUOIMKEHHBIX METOJOB PEUICHHS 3a7a9 Ha
OBM.

2. CdopmupoBarh TPEACTABICHUE 00 AIrOpUTMAaxX pEHICHUS MPHUKIANHBIX 33134, HAYIUTCS
HAaIlMCAHMIO U OTJIAJKA IPOTrpaMMHOIO KOJa.
Bri6pats 1 000cHOBaTH HanboJIee pallMOHABHBIN METO/I U AJITOPUTM PEIICHHS 3a/1a4H;
Pa3paborate anroput™ A1 peuieHus NpUKIaAHbIX 3a/1a4;
Hanucate nporpamMMHbIi KO U OTJIJUTh IPOrPaAMMY.

ok w

Beinosinus patdory, Bel Oyaere:
YMETh:
— IPUMEHSTh CTAHIAPTHBIE AITOPUTMBI B COOTBETCTBYIOLIUX 001aCTSX;
— IPUMCHATH BbIGpaHHI)IG SA3BIKH IPOTpaMMHUPOBAHUA IJId HATMCAHUWA ITPOrpaMMHOI0 KO/J1a,
— HCIIOJIb30BATh BHIOPAHHYIO CpeAy IPOrpaMMUPOBAHNUS;
—  BBIIBJIATH J1€()EKThl U OTKIOHEHHS B ()YHKIIMOHUPOBAHUU MPOTrPAMMHOI0 0OeCTIeUeHUs
KOMITIBIOTCPHBIX CUCTEM U KOMILJICKCOB.

MarepunanbHoe obecrnieyeHue:
— llepcoHanbpHbBIE KOMIIBIOTEPHI;
— Kowmmiektol poborexunyeckue "IleppoPodor NXT";
— Kowmmiekt podotorexundeckuii 'LEGO";
— Kontpomrep 500995 ROBO TX;
— Habop akkymynsropHslii Accu Set;
— Hab6ops! koHCTpyKTOpckne ROBO TX;
— Jlarumk nBera aius Mukpokomnbsrorepa NXT;
— [IIporpammHoe obecrnieueHne o0mero u NpodeccnoHaaIbHOro Ha3HAUEHUs, B TOM YHCTIe
BKJTIOYarolee B ceds cienyromiee [10:
MS Windows 7 (moamucka Imagine Premium)
MS Office 2007
7 Zip
MS Visual Studio (moxmucka Imagine Premium)
Visual Studio Code
Calculate Linux Desktop

3aganue:

BrImomHUTE crieyrolue KOMaHIbl ¥ MPOKOMMEHTHPOBAThH PE3yAbTAThl MX BHITIOTHEHHUS:
-G=100

-D140 L40

-Al118

-U100,11B

-E140 41 42

-E140 'ABCD'

-E140

-F140 L40 0

Xon paborsr:
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Pabora ¢ ¢aititamu B8 DEBUG MoxeT HaYyMHATBCS C MOMEHTA 3arpy3KH CaMoOro OTJaJ4HKa.
3anyck otmamunka DEBUG: 3anmyck oTiamumka MOXKHO OCYHIECTBJISATH JBYMsl criocoOamu:l-bIid
cnoco6: Debug 3anyck ommamunka2-oit crioco6: Debugprim.com 3amyck oTiagyuka ¢ mocieayroen
3arpy3koi (¢aitna prim.comc aapeca cmemenus 0100(mpu 3tom, B mapy peructpoB BX:CX 3anocutcs
pasmep

3arpykaemoro ¢aina)3arpy3ka u 3anuchk (aitioB B ornamunke DEBUG: 3arpy3ka u 3amuck
(aiiioB B OTIaIUUKE OCYIIECTBISIETCS KOMaHIaMu OoTiaquuka: L [agpec] -koMaHa 3arpy3ku Qaiina ¢
YKa3aHHOTO ajpeca cMmelnenus W[aapec| -komanjaa 3anucu (aiia ¢ ykazaHHOTO ajpeca CMEIICHUS
Ilepen BbINIOJIHEHUEM 3TUX KOMaHJ CIEAYET BBINOIHUTH ABa AeiicTBus:1. Komannoi N3agars noiaHoe
nMms (aita 1 nytb Kk Hemy.2. B mapy peructpop BX:CX 3anHectu pasmep 3arpykaemoro /
3amuceIBaeMoro (aiina.

Komannp! otnamurka Debug:
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IIpumep:

coxpauuth auamnazon aapeco 100..11Be ¢aiine PRIMER.COM.-NC\TEMP\PRIMER.COM-
BBOJ uMeHH ¢aitita PRIMER.COM(pacnonosxen B manke TEMPaucka C)-R-mpocMoTp comepKuMoro
perucTpoB mporeccopa (uHTepec mnpeactaBiser mnapa peructpoB BX:CX)-RCX-Bxox B pexum
u3MeHeHus coaepxkumoro peructpa CX(c menpto 3aHeceHuss B peructp uucna 1C-kosnnuecTtBa
COXpaHsEMBIX PEEN Jrarna3oHa aZpecoB 100..11B)-W100 —3aIuch B (aiin
PRIMER.COMcoaepxxumoro 1Csiueex namsitu, HauuHast ¢ agpeca 100/

HOpﬂ)IOK BbIITOJTHCHU A paﬁoTBl:

1. CocTaBUTh MAaTEMaTHYECKYIO MOJICIIb 3a]aYH.

2 Bri6pats 1 000cHOBaTH HanboJIee pallMOHAIBHBIN METO/I PEIICHUS 33/1a4H;
3. Pa3paboraTh aJropuT™ JIjIs pEIICHHMS 3a/1a4H.

4 Hanucath 1 0TJIaquTh porpaMmy.

®opma npeacTaBieHus pe3yJabTara:
1. Anroputm nmporpammsl.
2. Koa mporpammel.

Kpurepun ouneHku:

«OTINYHO» - TEOPETUYECKOE COJEp)KAHUE Kypca OCBOCHO IMOJHOCTBIO, 0€3 MpoOeioB, YMEHH
c(OpMHPOBaHBI, BCE MPEIYCMOTPEHHBIE MPOTPaMMO ydeOHBbIC 3a/aHUs BBITOJHEHBI, KAYeCTBO HX
BBIIIOJIHEHUS OLICHEHO BBICOKO.

- «XO0pouIo» - TEOPETHUECKOE COJIEpP:KaHHE Kypca OCBOEHO MOJHOCThIO, 0e3 mpobesos,
HEKOTOpble yMEHHs C(HOPMHUPOBAHBI HEJIOCTATOYHO, BCE MPEAYCMOTPEHHBIE MPOrpaMMOi ydeOHBIE
3aJlaHus BHIMIOJIHEHbI, HEKOTOPbIE BU/IbI 33/1aHU BBIMIOJHEHBI C OITHOKAMH.

- «Y 10BJIETBOPUTEIIBHO» - TEOPETUYECKOE COJEPKAHME Kypca OCBOCHO YAaCTUYHO, HO
mpoOesbl HE HOCAT CYIIECTBEHHOTO XapakTepa, HEoOXOAMMbIE YMEHHs pPabOThl C OCBOCHHBIM
MaTepuajoM B OCHOBHOM c(hopMHpOBaHbI, OOJIBIIMHCTBO MPETYCMOTPEHHBIX MPOrpaMMoOi o0ydeHus
y4eOHBIX 3aJJaHUi BBIIIOJHEHO, HEKOTOPbIE U3 BHIMOJIHEHHBIX 3aJaHUH coJepkKaT OLIMOKH.
«HeynoBneTBOpUTENIBHO» - TEOPETUUECKOE COIEpKAHUE Kypca HE OCBOEHO, HEOOXOAMMbIE YMEHUS HE
c(OpMHPOBAHBI, BEIOJHEHHBIE YU€OHbIE 3a/IaHUs COZlepKaT rpyOble OIIMOKH.
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Tema 3.2. /lupekTHBBI K onepaTopsbl accembiepa

IpakTuyeckoe 3ansaTue Ne 22 Padora u ucnosn3oBanue oriagunka AFDP: Komanasl nepenaun

JAaHHBIX
Hean:
1. Hayuutbcs mpuMeHSTh 0a30BbIe OHATHUS TEOPUN MPUOIMIKEHHBIX METOIOB PEUICHHUS 3a/1a4 Ha
OBM.

2. CdopMupoBarth TpEACTABICHHE 00 AJIrOpUTMAX PEUICHHS MPUKIAJAHBIX 3a7ad, HAYIHTCS
HAaIlMCAHMIO U OTJIAJKA IPOTrpaMMHOIO KOJa.

Bri6pats 1 000cHOBaTH HanboJIee pallMOHABHBIN METO/I U AJITOPUTM PEIICHHS 3a/1a4H;
Pa3paboraTe alropuT™ i1 pelieHus NpUKIaJHbIX 3a/1a4;

Hanucate nporpamMMHbIi KO U OTJIJUTh IPOrPaAMMY.

ok w

Beinosinus patdory, Bel Oyaere:
YMETh:
— IPUMEHSTh CTAHIAPTHBIE AITOPUTMBI B COOTBETCTBYIOLIUX 001aCTSX;
— IPUMCHATH BbIGpaHHI)IG SA3BIKH IPOTpaMMHUPOBAHUA IJId HATMCAHUWA ITPOrpaMMHOI0 KO/J1a,
— HCIIOJIb30BATh BHIOPAHHYIO Cpeay NPOrpaMMHUPOBAHUS;
— BBIIBIIATH J1€(EKThl U OTKIOHEHHS B ()YHKLIMOHMPOBAHUU MPOTrPAMMHOI0 OOeCTIeUeHUs
KOMITIBIOTCPHBIX CUCTEM U KOMILJICKCOB.

MarepunanbHoe obecrnieyeHue:
— llepcoHanbpHbBIE KOMIIBIOTEPHI;
— Kowmmiektol poborexunyeckue "IleppoPodor NXT";
— Kowmmnekt pobororexuuueckuii "LEGO";
— Kontpomrep 500995 ROBO TX;
— Habop akkymynsropHslii Accu Set;
— Hab6ops! koHCcTpyKTOpckne ROBO TX;
— Jlarumk nBera aius Mukpokomnbsrorepa NXT;
— [IIporpammHoe obecrnieueHne o0mero u NpodeccnoHaaIbHOro Ha3HAUEHUs, B TOM YHCTIe
BKJTIOYarolee B ceds cienyromiee [10:
MS Windows 7 (moamucka Imagine Premium)
MS Office 2007
7 Zip
MS Visual Studio (moxmucka Imagine Premium)
Visual Studio Code
Calculate Linux Desktop

3aganue:

Hanucats nporpammy.

1. BeiBoz1 coOOIIEHNST HA DKpaH ¢ Ha4Yajia CTPOKH.

2. BeIBOJI cOOOIIIEHUS HAa DKPAH C CEPEMHBI KpaHa.

3. BoiBog cooO11eHusl HAa SKpaH ¢ Hadaja CTPOKU U B paMKe, IOCTPOEHHOM U3 JH00BIX CUMBOJIOB
MICeBIOT paPUKH.

4. BeiBos1 cOOOIIIEHUS B paMKe Ha CEpeIMHY dKpaHa.

5. BeIBOZ1 Ha 9KpaH CUMBOJIA ¢ TOMOIIBIO (GyHKIMU 2h, JUIs 3TOTO 3alUIINTE B CETMEHTE KOJOB:
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6.BeiBoj coobrienns Ha skpaH. Ilepea Beigaueii COOOIIEHHs OYUCTHTH dKpaH QyHKIMeH 6 int
10h:BcraButh 311 8 KOMaH[ TIocye 9-if CTPOKH.

mov ah, 6h , DYHKUMA ONUCTKM SKpaHa

mov al, 0 . 0 - Bech akpan

mov ch, 0 , HOMEp CTPOKK NEBOTO BEPXHEro yrna

mov cl, 0 . HoMep cTonbuya Neeoro BepxHero yrma

mov dh, 24 , HOMEP CTPOKM NPABOro HUAKHEro yrna

mov di, 79 , HomMep cTonbua Npaeoro HWKHEro yra

mov bh, 30h ; GanT atpubyT (Ha OUPH30BOM (POHE UYepHLIe CUMBONLI)
int 10h . npepoiganue BIOS

7. BeiBog coobmienust Ha kpaH. [lepen Beigaueil cooOmeHusl yCTaHOBUTE Kypcop QyHKIuen 2
int 10h:
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BcraBuTh 3TH KOMaH[IBI TIEpe]T BbIIa4eii CHMBOJIA MITH COOOIIEHUSI.
8. BeiBoxg coobmienuss Ha 2kpaH. [lepen Bbymadeld cooOIeHHs HApUCOBAaTh IBETHOE OKHO
¢bynkuueit 6 int 10h u yctanoBuTh Kypcop ¢pynkuueit 2 int 10h.

Xon padoThl:

[Ipu cocTaBiieHny TporpaMMBbl Ha Si3bIKE acceMOJIepa MOKHO BBIJCIUTD CIIEIYIOIINE TAIbI:

1) cocraBneHue OJOK — CXEMBI;

2) co3ganue ucxomnou nporpaMmmbl NAME.ASM, rie NAME — mo6oe nmonyctumoe B C uMms
DOS caiina;

3) cozmanue oobekTHOM nmporpaMmmbl NAME.OBJ;

4) co3znganue ucnonnsemoit nporpammsl NAME.EXE;

5) Bemonnenne EXE — nporpaMmer;

6) mpoBepKa pe3yJIbTaTOB.

Ilopsinok BbINOJIHEHHS PadOTHI:

1. CocraBUTh MAaTEMaTHYECKYIO MOJIEIIb 3a/1a4H.

2. Bri6path 1 060cHOBaTH HanboJiee pallMOHAIBHBIN METO/ PEIICHUs 33/1a4H;
3. Pazpabotars anroputm ajisi pereHus 3a/1a4u.

4. Hanucats 1 oTnaguth nporpaMmy.

®dopma npeacTaBiaeHusl pe3yJabTara:
3. AJTOpUTM IPOrpaMMEI.
4. Ko mporpammsi.

Kpurepun oneHku:

«OTINYHO» - TEOPETHUYECKOE COJIEPIKAHHE Kypca OCBOEHO IOJIHOCTBIO, 0e3 mpoOeoB, yMEeHUs
c(OpMHpOBaHBI, BCE MPETYCMOTPEHHbIE MPOrpaMMON yueOHbIE 3a/laHUs BBIIOJIHEHBI, KAUeCTBO MX
BBITIOJTHEHUS OLIEHEHO BBICOKO.

- «XO0polIo» - TEOPETHYECKOE COAEPKaHUE Kypca OCBOEHO IOJHOCTBIO, 0€3 MpoOesos,
HEKOTOpble yMeHHUs Cc(HOPMHUPOBAHBI HEAOCTATOYHO, BCE MPEAYCMOTPEHHBIE MPOrpaMMOi ydeOHbIE
3aJ1aHUs BBINOJIHEHbI, HEKOTOPbIE BU/IbI 33JaHUN BBIMOJIHEHBI C OIIMOKaMH.

- «Y IOBJIETBOPUTEIBHO» - TEOPETUUYECKOE COJEp’KaHUE Kypca OCBOEHO YacTHYHO, HO
MpoOesibl HE HOCAT CYIIECTBEHHOTO XapakTepa, HeoOXOJuMble yMEHMsI paboThl C OCBOEHHBIM
MaTepHajioM B OCHOBHOM C(OPMHUPOBAHbI, OOJBIIUHCTBO MPEIYCMOTPEHHBIX MPOrpaMMoOi 0OyueHus
y4eOHBIX 3aJJaHHI BBIITOJHEHO, HEKOTOPBIE U3 BHIIIOJHEHHBIX 33/1aHUN COJIEPKaT OLIUOKY.
«HeynoBneTBOpUTENbHO» - TEOPETHUECKOE COJIEpKAHNE Kypca He OCBOEHO, HEOOXOJUMbIE YMEHUS He
c(OpMHUPOBAHBI, BHITOJHEHHBIE yUeOHbBIE 3aJaHMsI COAEepKAT IPyOble OLUINOKU.
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Tema 3.2. /IupekTUBBI 1 ONIepaATOPHI acceMobJiepa

IIpakTuyeckoe 3ansaTue Ne 23 Padora u ncnosbzoBanue oriaaxuuka AFDP: Apugmerndeckue

KOMaH/bI
easn:
1. Hayuutbcs npumeHSTh 6a30Bbl€ TOHITHS TEOPUU NMPUOJIMKEHHBIX METOJOB PEIICHU 33/1a4 Ha
OBM.

2. CdopmupoBaTh MpEACTaBICHHE 00 aNropuTMax pemieHHs] MPUKIAJHBIX 3a7ad, HaydUTCs
HaIMCaHUIO ¥ OTJIAJKA IPOrPaMMHOIO KOJa.

Br16paTh 1 000cHOBaTH HanOoJIee pallMOHAIBHBIN METO U QITOPUTM PELICHUS 3a7a4u;
PazpaboTtatre anroput™ Juist peleHust MpUKJIAAHbIX 3ajay;

Hanucate nporpaMMHbINA KO U OTJIUTh POrpaMMy.

gk w

Boinoanus padorty, Bul Oynere:
YMETh:
— MPUMEHSTH CTAHJAPTHBIC aJITOPUTMBI B COOTBETCTBYIOIIUX 00JIACTSIX;
— MPUMEHSTH BRIOPAHHBIC S3BIKU MPOTPAMMHPOBAHUS JIJIST HAITMCAHUS ITPOTPAMMHOTO KOJIa;
— HCIIOJIb30BATh BEIOPAHHYIO CPeTy MPOTPaAaMMHUPOBAHUS;
—  BBISABIATH A€(PEKTHI U OTKIOHEHUS B (DYHKIIMOHUPOBAHUU MPOTPAMMHOT0 00eCTIeUeHUS
KOMITBIOTEPHBIX CHCTEM U KOMILIEKCOB.

MarepunanbHoe obecrnieyeHue:
— IlepcoHanbHBIE KOMIIBIOTEPHI;
— Kommnektsl pobotexuuueckue "IleppoPobor NXT";
— Kowmmnekt pobororexuuueckuii "LEGO";
— Kontpomnep 500995 ROBO TX;
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— Habop akkymynstopHbsiii Accu Set;

— Habops! korcTpykTOpckne ROBO TX;

— Jlaruuk nsera aius MuUKpokomibrorepa NXT;

— IIporpammuoe obGecrieueHue o0IIero U Mpo(ecCHOHAIBHOTO Ha3HAYEHUS, B TOM YHCIIe

BKJIIOYaroniee B ceds cienyromiee [10:

MS Windows 7 (moamucka Imagine Premium)
MS Office 2007
7 Zip
MS Visual Studio (moxnucka Imagine Premium)
Visual Studio Code
Calculate Linux Desktop

3ananme:
1.HammucaTh mporpamMmy Jyisi BBIYUCICHUS BBIPKCHHUS:
(3456-2501+1099-794)-(384+101)

Xoa paGoTsI:

Apudmernueckue KOMaHabl MOXKHO [1O/Ipa3A€IUTh Ha MATh MOATPYIIIL:
Komanns! cnoxenus

KoManzp! BelunTaHus

Komannbs! yMHOXeEHUSA

Komanns! nenenus

Komanns! pacmmpenus 3Haka

- (pmar He u3MeHseTCS
+ ¢nar u3meHsiercs
? HeompeIeJICHHOE 3HAUCHUE

2.IlomydnTte UCTIOTHSEMBIN MOTYITb.
3.IIpoBeprTe MpaBUIBHOCTH PabOTHI MPOTPaAMMBI, 3alyCTUB €€ U3 OTJIaJ4hKa M OTCICKHUBAS
pe3yJIbTaThl B HY>)KHBIX OKHaX.

3ananmue:
1.Hamucatp mporpammy JUist BBIYHCIICHUS BBIPAKECHHUS:
(365/5+915)-(31*11-309)

Xoa paGoTsI:

2.Ilony4nTe NCIIOIHAEMBII MOAYJIb.

3.IIpoBeprTe MpaBUIBLHOCTH PabOTHI MPOrpaMMbI, 3alyCTUB €€ U3 OTIaJAyuKa M OTCICKHUBAs
PE3YJIBTAThl B HY’KHBIX OKHAX.

ITopsinok BbINOJHEHHS PadOTHI:

1. CoCTaBUTh MaTEMAaTHYECKYIO MOIEITh 3a1a4H.

2. BriOpath u 060CHOBaTh HaNOOJIEE PAIMOHATBHBIN METO]] PEIICHHS 3a]1a4H;
3. Pa3zpaborats aJropuT™ JIIs pencHHs 3a/1a4H.

4, Hanwucats ¥ 0TJIaAUTh TIPOrpaMmy.

dopma npeacraBjIeHus pe3yabTara:
1. Anroputm nporpaMmsl.
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2. Koa mporpammel.

Kpurepun ouneHku:

«OTINMYHO» - TEOPETUYECKOE COJEp)KAHUE Kypca OCBOEHO IMOJHOCTBIO, 0€3 MpoOeioB, YMEHHS
c(OpMHPOBAHBI, BCE MPEIYCMOTPEHHBIE MPOrpaMMON yueOHbIE 3a/laHUs BBINOJIHEHBI, KA4eCTBO HMX
BBIITOJIHEHUS OLIECHEHO BBICOKO.

- «XO0pouIo» - TEOPETHUECKOE COJIEp)KaHHE Kypca OCBOEHO MOJHOCThIO, 0e3 mpobesos,
HEKOTOpble yMeHHUs Cc(OPMHUPOBAHBI HEJAOCTATOYHO, BCE MPEAYCMOTPEHHBIE MPOrpaMMO ydeOHbIE
3aJlaHus BBIMOJIHEHBI, HEKOTOPbIE BU/IbI 33JaHUN BBIMIOJIHEHBI C OIIHOKAMH.

- «Y 1OBJIETBOPUTEIIBHO» - TEOPETUYECKOE COJEPKAHME Kypca OCBOCHO YAaCTHUYHO, HO
mpoOesibl HE HOCAT CYIIECTBEHHOTO XapakTepa, HeoOXOJuMble yMEHHsS paboThl C OCBOCHHBIM
MaTepHajioM B OCHOBHOM C(OPMHUPOBAHBI, OOJBIIMHCTBO MPEIYCMOTPEHHBIX MPOTrPaMMOi 00ydeHust
y4eOHBIX 3aJJaHH BHIITOJHEHO, HEKOTOPBIE U3 BHIIOJHEHHBIX 33/IaHUN COJIEPKaT OLIUOKU.
«HeynoBneTBOPUTEIBHOY - TEOPETHUECKOE COJIEPKAHKUE Kypca He OCBOCHO, HEOOXOIMMbIE YMEHUS He
c(hOpMUPOBAHBI, BHIIOJHEHHBIEC YUeOHbBIE 3aJaHHsI COAEPKAT IPyOble OLUTHOKY.
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Tema 3.2. /lupekTHBBI U onepaTopsbl acceMOJiepa

IIpakTnueckoe 3ansaTue Ne 24 PaGora n ucnoJsn3oBanue oriaaguuka AFDP: Jloruyeckue
onepaTropsl M KOMaHbI cABUra. KomaHabl nepenayu ynpasJjieHUs

Hean:

1. Hayuutbcs mpuMeHSTh 0a30BbIe OHATHUS TEOPUU MPUOIMIKEHHBIX METOIOB PEUICHHUS 33124 Ha
OBM.

2. CdopmupoBaTh MpEACTaBICHHE 00 aNropuTMax pelIeHHs] NPUKIAJHBIX 3a7ad, HayYUTCs
HAIMCaHUIO ¥ OTJIAJIKU IIPOIPaMMHOIO0 KOJa.
BriOpath u 060cHOBaTH HaNOOJIEE PALIMOHATIBHBIN METO/] M AITOPUTM PEUICHHUS 3aJIauH;
PazpaboTtare anroput™ ist peleHust MpUKJIAAHbIX 3a7ay;
Hanucate nporpamMMHbIi KO U OTJIAJUTh POrPaMMYy.

ok w

Boinosinus padorty, Bel Oynere:
YMETh:
— IPUMEHSTh CTAHJAPTHBIC aITOPUTMBI B COOTBETCTBYIOIUX 00JIACTSIX;
— TIPUMCHATH BBIGpaHHI)IG SA3BIKH IPOTpaMMHUPOBAHUA IJId HATMCAHUWA ITPOrpaMMHOI0 KO/J1a,
— HCIIOJIb30BATh BHIOPAHHYIO Cpeay MPOrpaMMHUPOBAHUS;
—  BBIBIATH A€(PEKTHI U OTKIOHEHUS B (DYHKIMOHUPOBAHUU MPOTPAMMHOI0 00ecrieYeHUs
KOMITBIOTCPHBIX CUCTEM U KOMILJICKCOB.

MarepuanbHoe o0ecnieyeHue:
— llepcoHanpHbBIE KOMIIBIOTEPHI;
— Kommnektsl pobotexuuueckue "IleppoPobor NXT";
— Kommnekt pobororexuuueckuii "LEGO";
— Kontpomnep 500995 ROBO TX;
— Habop akkymynsropHslii Accu Set;
— Hab6ops! koHCcTpyKTOpckne ROBO TX;
— Jlarumk nBera s MUKpokoMnbroTepa NXT;
— [IIporpammHoe obecrnieueHue o0mero u NpodeccnoHaIbHOro Ha3HAUEHUs, B TOM YHCTIe
BKJTIOHarolee B ceds cienyromiee [10:
MS Windows 7 (moamucka Imagine Premium)
MS Office 2007
7Zip
MS Visual Studio (moxmucka Imagine Premium)
Visual Studio Code
Calculate Linux Desktop

3aganue 1:

Hamnucars nporpaMMy, KOTOpas pelaer Caeayrolyro 3a1ady, UCII0JIb3Ysl JIOTUYECKUE OIIEPaLIUN:

B peructpax RI, R2 u R3 3anmcanbl koAbl Tpex HECATHUHBIX LU(P, COCTABISIOMIMX
TPEX3HauHOE YUCIIO (COOTBETCTBEHHO COTHH, NECATKH M eauHulbl). [loctpouts B peructpe RO 310
9HCIIO.
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Xon paboThr:

Hanpumep, ecnim R1=3116, R2=3216 u R3=3316, B perucrpe RO n0mKHO MOIYy4UTHCS
necsiThyHoe uncio 123.

Omnpenenure W 3anuiuTe B TaONMIy 3Ha4deHHs peructpa RO mocse BBINONHEHUS KaXKIOW U3
CJIEYIOIUX KOMAHI!
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Ilopsinok BbINOHEHHS PadOThI:

1. CocTaBUTh MAaTEMaTHYECKYIO MOJICITH 3a]1aYH.

2 Bri6pats 1 000cHOBaTH HanboJIee pallMOHAIBHBIN METO/I PEIICHUS 33/1a4H;
3. Pa3paboraTh aJropuT™ JIjIs pEIICHHMS 3a/1a4H.

4 Hanucath 1 0TIIaguTh MporpaMmy.

dopma npeacraBjeHus pe3yabTara:
3. AJNropuTM IpOrpamMmsl.
4. Kopa nporpaMmsl.

3ananue 2:
CocTaBuTh nmporpamMmy apuQMEeTHUECKUX U JTOTUICCKUX JCHCTBHUI HAJ| IIETBIMHA TEPEMEHHBIMU H
KOHCTaHTaMHU.
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Xon padoThl:

J1J1s BBOJ]a MCXO/IHBIX JJAHHBIX U BBIBOJIA PE3yJIbTaTa UCIOJIb30BaTh Oy(dephl B BUIE CUMBOJIBHBIX
CTPOK, B KOTOPBIX KaXKJO€ 3HAUYCHHE IEPEeMEHHOW pa3Mmemiaercs B Tpex OaiTax:<3HaK YHclIa>
<crapmas muppa> <mtaamas udpa>

[lepeBon ymcen W3 CHUMBOJBHOH (OPMBI B YHCIOBYIO M OOPAaTHO BBIIOJIHHUTH C IHOMOIIBIO
noamnporpamm PSN u PNS cooTBeTcTBEHHO.

ITopsinok BbINOJIHEHHUSI PAa0OTHI:

1. CocraBUTh MAaTEMaTUYECKYIO MOJIEIb 3a/1a4H.

2 Bri6path 1 060cHOBaTH HarboJiee pallMOHAIBHBIN METO/1 PEIlICHUs 33/1a4H;
3. PazpaboTtare anroputm ajis pereHus 3a/1auu.

4 Hanucats 1 oTiiaguth nporpaMmy.

Kpurepun ouneHku:

«OTINYHO» - TEOPETUYECKOE COJEPIKAHUE Kypca OCBOEHO IMOJHOCTBHIO, 0€3 MpoOenoB, yMeHus
c(OpMHPOBAHBI, BCE MPEIyCMOTPEHHBIE MPOTPaMMON ydeOHbIC 3a/laHUs BBIMOJIHEHBI, KA4eCTBO HMX
BBIIIOJIHEHUS OLIECHEHO BBICOKO.

- «XO0pouIo» - TEOPETHUECKOE COJIEpP:KaHHE Kypca OCBOEHO MOJHOCThIO, 0e3 mpobesos,
HEKOTOpble yMEHHs C(HOPMHUPOBAHBI HEJIOCTATOYHO, BCE MPEAYCMOTPEHHBIC MPOTPaMMOi ydeOHBIC
3aJlaHus BBIMIOJIHEHBI, HEKOTOPbIE BU/IbI 33JaHU BBITIOJIHEHBI C OIIHOKAMH.

- «Y 10BJIETBOPUTEIIBHO» - TEOPETUYECKOE COJEPKAHME Kypca OCBOCHO YAaCTUYHO, HO
mpoOesbl HE HOCAT CYIIECTBEHHOTO XapakTepa, HEoOXOAMMbIe YMEHHs pPabOThl C OCBOCHHBIM
MaTepHaioM B OCHOBHOM C()OPMHUPOBAHBI, OOJIBIIMHCTBO MPEIYCMOTPEHHBIX MPOTPaMMOi 00ydeHus
y4eOHBIX 33JaHUI BBHITIOJTHEHO, HEKOTOPBIE U3 BHIMOJIHEHHBIX 3a/IaHUH COJepKaT OIIMOKH.
«HeynoBneTBOpUTEIBbHO» - TEOPETUUECKOE COIEpKAHUE Kypca HE OCBOEHO, HEOOXOIMMbIE YMEHUS HE
c(OpMHPOBAHBI, BBIIOJIHEHHBIE YUEOHbIE 3a/IaHUs COZlepKaT rpyOble OIIMOKH.
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Tema 3.3. Java — s13bIK IPOrpaMMHUPOBAHUS 001Ier0 HA3HAYCHUSI.

HpaKTH‘leCKOC 3ansaTHe Ne25 Pa3paﬁoTRa KOHCOJBHOI'0 NPUJIOKCHUA JISI U3YyICHUS THUIIOB
AAaHHBIX U OII€EPAaTOPOB. J]OKyMeHTI/IPOBaHI/Ie KoJaa.

Hean:

[TonmyunTts oOIIEE TMpEACTaBICHHWE O CO3JaHUHM MPOrpaMM Ha S3bIKe Java M MO3HAKOMHTBCS C €ro
OCHOBHBIMH TOHATUSAMH. M3y4nTh CHHTAKCHYECKHUE E€AMHHIIBI, OCHOBHBIC OIEPATOPBI U CTPYKTYPY
KOJa nNporpaMmal. OCBOI/ITB CHOC06BI KOMITUJIAIHUKU UCXOOHOT'O KOJa U 3aITyCKa IIPOrpaMMBbl.

Beinosinus patdory, Bel Oyaere:
YMETB:
— IPUMEHSTb BHIOPAHHBIE A3bIKM POrPAMMHUPOBAHMS I HAMCAHUSI IPOIPAaMMHOTO KOJ1a;
— UCIMOJIBb30BaTh BBIOPAHHYIO CPEAY MPOTrPaMMHUPOBAHHS;
—  BBIABIIATH 1€()EKTHI U OTKIOHEHHS B ()YHKIIMOHHUPOBAHUH MPOTPAMMHOI0 00ECTICUECHUS
KOMITIBIOTCPHBIX CUCTEM U KOMILJICKCOB.

MarepunanbHoe obecrnieyeHue:
— llepcoHanbpHbBIE KOMIIBIOTEPHI;
—  Kommnektst poborexuuueckue "llepsoPobor NXT";
— Kowmmnekt pobororexuuueckuii "LEGO";
— Kontpomnep 500995 ROBO TX;
— Hab6op akkymynsropHsiii Accu Set;
— Habops! koncTpykropckue ROBO TX;
— Jlatumk neta jquist MUKpokoMmnberoTepa NXT;
- IIporpammuoe obecrieueHue o0ero u mpodeccCHoHAIBHOTO HA3HAYEHUS, B TOM YHCIIe
BKITIOUatolee B ceds cienyromiee [10:
MS Windows 7 (moamucka Imagine Premium)
MS Office 2007
7 Zip
MS Visual Studio (moxmucka Imagine Premium)
Visual Studio Code
Calculate Linux Desktop

Teopernuecknii Marepuan

S3pik Java BopBancsa B MHTepHeT B KoHLE 1995 rofa n HEMeIUIEHHO 3aBOEBAJl MOIMYJISIPHOCTb.
On obemran cTath YHUBEPCAIHHBIM CPEICTBOM, OOECIIEUUBAIOIINM CBSI3b MOJB30BATENICH C JTHOOBIMHU
MCTOYHMKAMU MH(OpMAaLMU, HE3aBUCUMO OT TOTO, TJle OHa pacrojiokeHa — Ha Web-cepBepe, B 0aze
JTAHHBIX, XPAHWINIIE JaHHBIX U T.JI. DTOT XOPOIIO Pa3paboTaHHBIH 00BEKTHO-OPHEHTUPOBAHHBIH S3BIK
IPOrpaMMUPOBAHUS TOJJEPKATM BCE IMPOU3ZBOAMTENM NpPOrpaMMHOro obecredeHus. OH HMeeT
BCTPOCHHBIE CPECTBA, MO3BOJISIONINE PENIaTh 3aa4 MOBBIIICHHOW CIOKHOCTH TaKHe Kak: paboTa ¢
CeTEeBBIMHM peCypcaMH, YIpaBlieHHE Oa3aMH JaHHBIX, JUHAMHUYECKOE HaroJHEHHue web-cTpaHwuil,
MHOTOITIOTOYHOCTB TIPHIIOKEHHUH.

Wucramsauus Habopa MHCTpyMEHTaJlbHBIX cpeacTB Java Software Development Kit. JDK
J0AT0€ BpeMsi ObUT 0a30BBIM CPEICTBOM pa3pabOTKH mpuiiokeHHH. OH HE COAEPKUT HUKAKHX
TEKCTOBBIX PEIAaKTOPOB, a ONEPUPYET TOJIBKO C YK€ CYIIECTBYIOUIMMHU java-gaitnamu. Kommuistop
Mpe/icTaBjlIeH YyTUIUTON javac (java compiler), BupTyanbHasi MallllHa peajn30BaHa MporpaMmon java.
JU1st TECTOBBIX 3aITyCKOB aIlJIETOB €CTh CHelMalbHas yTuiuTa appletviewer.

[Taker Java Software Development Kit MoXHO 3arpy3uTh ¢  web-CTpaHUIIB:
http://java.sun.com/javase/downloads/index.jsp. CnocoObl MHCTAJUISIIMKM Ha pa3HBIX IUIATHOpPMax
(Solaris, Windows, Linux) oTim4aroTcst Ipyr OT Apyra.
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[Mocne nuctamsuun nakera JSDK Hy:kHO nmo6aButk nms kartanora jdk\bin B cnmcok myteid, mo
KOTOPBIM OTI€pallMOHHAs CHCTeMa MOXKET HaWTH BBIMOJHseMble (aitnbl. [IpaBUIBHOCTH YCTaHOBKH
MakeTa MOXHO MPOBEpUTH, HaOpaB KOMaHy java—version. Ha skpaHe TOHKHO MOSBUTHCS, IPUMEPHO,
CIIeAyIOIIEe:

java version "1.5.0_01"

Java(TM) 2 Runtime Environment, Standard Edition (build 1.5.0 _01-b08) Java HotSpot(TM)
Client VM (build 1.5.0_01-b08, mixed mode, sharing)

Cpena pa3padoTku nporpamMmm

Jlns HamucaHus IporpaMM Ha s3bIKe Java J10CTaTOYHO HCIIOJIb30BaTh CaMblil IPOCTOM
TEKCTOBBIA PEJAKTOP, OJHAKO MPUMEHEHHE CICIIMATU3UPOBAHHEBIX cpeAcTB pa3padotku (Eclipse, Java
WorkShop, Java Studio u ap.) mpemocraBiser OOJbIION HA0Op TOJIE3HBIX M YAOOHBIX (DYHKITHIA.
CymiecTByeT HECKOJIBKO CIIOCOOOB KOMIMIISAIIMK U 3aIlyCKa Ha BBIMOJIHEHUE MPOrPaMM, HAITUCAHHBIX
Ha s3bIKe Java: U3 KOMaHJHOW CTPOKM WJIM M3 JAPYrod IporpaMMbl, HapUMeEp, MHTErPUPOBAHHOMN
cpeabl pa3paboTku. J[isi KOMIWISLMM TpOrpaMMbl M3 KOMAaHIHOW CTPOKM HEOOXOIMMO BBI3BATh
KOMIIWJIATOP, HaOpaB KOMaH/y javac U yKas3aB uepe3 IpoOei UMeHa KOMIMIUPYEMbIX (haiiiioB:

javac filel.java file2.java file3.java

IIpy ycnemHoM BBIIOJHEHMH 3Tana KOMOWISALMM B JUPEKTOPUM C HMCXOJHBIMH KOAAMU
nosiBAITCs (ailyiel ¢ pacmmpeHueM .class, KOTopbele sSBISIOTCS java OalT-komom. BupryansHas Java-
MmamHa (JVM) umHTepnperupyeT OaiT-KOX M BBINONHAET mporpammy. J[is 3amycka mporpammbl
HeoOxomuMo B JVM 3arpy3uTh OCHOBHOM Kjacc, T.e. KIAcc, KOTOPBIA COJCPKHUT (DYHKIUIO
main(String s[]).

Hanpuwmep, eciu B ¢aiine filel.java ects yHKIus main(), KoTopas pacmojaraercs B Kiacce
filel, To i 3amycka mporpamMMsl 1ociie 3Tana KOMIWIALUN He0OX0AUMO HabpaTh CieaylolIee:

java filel

Komnunsnuio u 3amyck NporpaMM M3 HHTETPUPOBAHHBIX CpEl pa3padOTKU HEOOXOIUMO
OCYIIECTBIISITH B COOTBETCTBHHU C IOKYMEHTALIMEH Ha IPOTPAMMHBIN TPOIYKT.

AHaJIU3 MPOrpamMMbl

TexHonorus Java, kak muatdopma, M3HAYaJIbHO CIPOEKTUpOBaHHas A ['moGanbHOW ceTu
Internet, momkHa OBITH MHOTOSI3BIKOBOHM, a 3HA4uWT, 0OBbIYHBIA HaOOp cumBojOoB ASCII (American
Standard Code for Information Interchange, AwmepukaHckuii cTaHgapTHBI KoJ OOMeHa
nHopManuen), BKIIOYAIMIMKA B ceOs JHIIb JaTUHCKUKA andaBUT, UUPPBl W MPOCTEHIITHE
CrielMabHble 3HaKH (CKOOKH, 3HaKH NMPENUHAHU, apu(pMeTHYeCKre olepalnuy 1 T.1.), HeAOCTaTOUEH.
[ToaTomy nasst 3amMCH TeKCTa MPOTrpaMMbl MIPUMEHsIETcsl Oojiee yHHUBepcaibHas koaupoBka Unicode.
Hanpumep, eciiu B mporpaMmy Hy>KHO BCTaBUTh 3HaK ¢ KoJoM 6917, He00X0AUMO ero npeacTaBUTh B
mecTHaanaTepuaHom opmare (1B0S) u 3amucars: \ulB05.

Komnunstop, aHanmu3upys nporpammy, cpa3y paszeisier ee Ha:

- npobensl (White spaces);

- KOMMeHTapuu (comments);

- OCHOBHBIE JIeKceMblI (tokens).

[IpobenamMu B JaHHOM Cilydae Ha3bIBAlOT BCE CHMBOJIBI, pa3OMBAIOIIME TEKCT MPOrpamMMbl Ha
JICKCEMBI. DTO Kak caMm cuMBOJI Tipobena (space, \u0020, necsatrunbiii Kox 32), Tak U 3HAKW TaOYIISIIHN
U nepeBoa cTpoku. OHU HCHOJB3YIOTCS Ul pa3JesieHus JIeKCeM, a Takxke A opopMIIeHHUs Koja,
9TO0BI ero OBLIO Jerdye 4utarh. Hampumep, Cleayronryl0 4acTh MPOTpaMMbl (BBIYHCICHHE KOpPHEH
KBaJ[paTHOT'O ypaBHEHU):

doublea=1,b=5c=

6; doubleD=b*b-4
*a*c;if(D>=0){

double x1 = (-b + Math.sqgrt (D)) / (2
* a); double x2 = (-b - Math.sqrt (D))
/(2 *a);
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}

MOINCHO 3aNUCAMb U 8 MAKOM 8UOE.

double a=1,b=5,c=6;double D=b*b-4*a*c;if(D>=0)
{double x1=(-

b+Math.sgrt(D))/(2*a);double x2=(-b-
Math.sgrt(D))/(2*a);}

B o0oux cinyyasix KOMOWISTOP CreHEpUpyeT aOCOJIIOTHO OJWHAKOBBIM Koja. EmuHCTBEeHHOE
cooOpakeHHe, KOTOPhIM JI0JKEH PYKOBOJICTBOBATHCS pa3pabOTUHK, -

JIETKOCTh YTEHUS U AalibHEHIIeH MOAIEP>KKU TaKOTO KO/a.

KomMmeHTapun He BIUSIOT Ha PE3yIbTHPYIOUIMA OMHAPHBIA KOJX M HCIOJB3YIOTCS TOJBKO IS
BBOJIa MOSICHEHUH K mporpamme. B Java kommeHTapuu ObIBalOT ABYX BHUIOB: CTPOUYHBIE U OJOYHBIE.
Crpounbie kommeHTapun HaunHatoTcs ¢ ASCII-cuMBoONIOB // M IsATCA A0 KOHIA TEKYIIEH CTPOKH,
Harpumep:

int y=1994; // ron poxneHus

brnounsie kommeHnTapun pacrnonararorcs mexay ASCII-cumBonamu /* u */, Moryt 3aHuMarhb
MIPOU3BOJILHOE KOJMYECTBO CTPOK. Kpome 3Toro, cymecTByeT ocoObIi BUJ 0JIOYHOTO KOMMEHTapHUs —
KOMMeHTapuil paspadorunka (/**kommentapun®/). OH npuMeHsieTcs A aBTOMAaTHYECKOTO CO3/IaHus
JTOKyMeHTauu koaa [1].

Jlekcuka si3pIKa

Jlekcuka OMMCHIBAET, U3 YETO COCTOUT TEKCT MPOrPaMMBbI, KAKUM 00pa3oM OH 3alHChIBACTCS U
Ha Kakue IpocTeiliine ciioBa (JEeKCeMbl) KOMIWIATOP pa30MBaeT MporpaMMmy Mpu aHainuse. JIekcemsl
(unu tokens B aHTTIMHCKOM BapHaHTE) — 3TO OCHOBHbBIC "KUPMHUYUKH', U3 KOTOPBIX CTPOHUTCS Jito0as
nporpamma Ha si3bike Java [1]. Hike nepeunciiensl Bce BUIBI JIEKCeM B Java:

- unentudukatopsl (identifiers);

- kimoueBkie cioBa (key words);

- mutepadnsl (literals);

- paznenutenu (separators);

- oreparopsl (operators).

WneHTtudukaTtopel — 95TO HMEHa, KOTOpPbIE MAlOTCS pa3IUYHBIM DJIEMEHTaM S3bIKa JUIs
YIPOILIEHUS JOCTyMa K HUM. MIMeHa UMEIOT MakeThl, KJIacchl, HHTep(HENCh, Mo, METO/IbI, apTyMEHTHI
U JIOKaJbHBIE TIepeMeHHbIe. J{TMHa IMeHU He orpaHndeHa. MneHTudukartop cocTouT u3 OykB u mudp.
NMs He MOXKET HAYUHATHCS ¢ HUDPHL.

KitoueBble ciioBa — crelnuagbHble JIEKCEMBbI, 3apETUCTPUPOBAHHbIE B CUCTEME JIJIsl BHYTPEHHETO
WCIIONB30BaHUsI, Takue Kak abstract, default, if, private, this, boolean, implements, protected, static, try,
void, native u ap.

Jlutepansl TMO3BOJIIIOT 3a/JaTh B TPOTpaMMe 3HAUEHHs Ui YUCIIOBBIX, CHMBOJIBHBIX U
CTPOKOBBIX BhIpaXXeHHI, a Taioke null-mutepanos. B Java onpenenens! cieayromiye BUIAbl TUTEPATIOB:

- LIeJI0YHCIIEHHBIN (integer);

- npoOusIi (floating-point);

- oynesckuii (boolean);

- CUMBOIIBHBIN (character);

- CTPOKOBBIH (string);

- null-nmurepan (null-literal).

Henouncnennsie (Tun int 3anumMaer 4 Oaiita, Tun long — §) nuTepaibl MO3BOJSAIOT 3a/1aBaTh
LIEJIOUNCIIEHHBIE 3HAYEeHUsI B JIECATEPUYHOM, BOCBMEPHUYHOM M IIECTHAIIATEPUYHOM BHUIE. 3aluCh
HYJISI MO)KHO OCYIIECTBUTH CIIEIYIOIIUMH CITOCOOAMHU:

- 0 (10-puunHast cuctema)

- 00 (8-puunast)

- 0x0 (16-puunasi)

Ecnu B KOHIIE TUTEpalia He CTOUT yKa3aTellsl Ha TUII, TO JJUTEPaJl 0 YMOJTUYaHUIO HMEEeT THUT int.
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Hpo6ubie mutepans (Tun float 3anumaet 4 Gaiira, Tun double — 8) npeacraBnstoT coboit uncna ¢
TJIABAIOIICH JECATUYHON TOYKOM. J[[pOoOHBII TUTEpal COCTOUT M3 CIEAYIOIIMX COCTaBHBIX YacTel (1Mo
yMmosrganuio umeet tan double):

- 1enast 4yacTb;

- necsiTuyHas Touka (ucnoiszyercs ASCII-cumBoun Touka);

- IpoOHas 4acTh;

- nokaszarenb creneHu (cocrout u3 snatuHckod ASCII-OykBel «E» B MpPOM3BOIBHOM
PErucTpe U LEeNOoro Yucia ¢ ONIMOHAIBHBIM 3HAKOM «+» HIIH «—»);

- oKOHYaHHe-yKka3arenab Tuna (D uinu F).

CumBosbHbIe TuTepanbl. [IpencTaBisitoT co0oil OIMH CHMBOJI M 3aKIJIIOYAIOTCS B OJUHApPHBIC
KaBbIukH ‘s’, ‘a’. Jlomyckaercs 3anuch yepe3 Unicode ‘\u0041’ — natunckas Oyksa “A”.

CTpoKOBBIE JTUTEPAIbl COCTOSIT U3 HAOOpPa CUMBOJIOB M 3aIHCHIBAIOTCS B JIBOWHBIX KaBBIUKAX:
“cuMBOIBHBIN JTepan’”’. Null murepan MokeT MpUHUMATH BCEro oAHO 3HadeHue: null. 3to nmrepan
CCBUIOYHOIO THIIA, IPUYEM 3TA CChUIKA HUKY/IA HE CChLIAETCHI.

Paznenutenu — crienuanbHbIe CHMBOJIBI, UCIIONIB3yeMble B KOHCTPYKUUAX s3bIKa “()”, “[]7, “{}”,

[T I ENTIE L INTAE D)
LI )

OnepaTopLI HUCIIOJIB3YIOTCA B PA3JIMYHBIX OIICpalUuiaX — apI/I(i)MeTI/I‘ICCKI/IX, JIOTN4YCCKUX,
6I/ITOBI)IX, Oorcpanugax CpaBHCHHA U IIPHUCBAMBAHUAA.

[Tpumep npoctoii mporpammsl “Hello, world!” BeIrmsimuT ciemyrommm o6pa3zom:
public class Test {

/**

* OcHoBHOU MCTO/, C KOTOPOTI'O HAYMHACTCA
* BBITTOJIHEHHE JIF000# Java mporpaMmel.

*/

public static void main(String args[])

{

System.out.printin("Hello, world!");

}

}

Tunel 1aHHBIX

Java sBisleTcss CTpPOro THUMM3MPOBAHHBIM SI3BIKOM. DJTO O3Ha4aeT, 4To Jr00as MepeMeHHas u
m000€ BBIpaKCHNE MMEIOT M3BECTHBIM THII €Illeé Ha MOMEHT KOMIHISAIMH. Takoe CTporoe MmpaBHIIO
MO3BOJISICT BBISABJISITH MHOTHE OHIMOKM YK€ BO BpeMmsi KoMnuisuuu. Kommuistop, Haiins omuoky,
YKa3bIBa€T TOYHYIO CTPOKY M TPUYMHY €€ BO3HMKHOBEHHS, a AMHAMHYECKHE «Oarm» HeoOXO0IMMO
CHayaJla BBIIBUTh TECTUPOBAHUEM, a 3aTE€M HAlTH MECTO B KOJIE, KOTOPOE UX MOPOAUIIO.

Bce THmBI naHHBIX pa3feNSAOTCS Ha JABE Tpynmbl. [IepByr0 COCTaBISIIOT 8 MPOCTHIX WK
IPUMUTHBHBIX (OT aHMIMKCKOro primitive) TUMoB MaHHbIX [1-3]. OHM moapa3fensioTcss Ha TpuU
TOJITPYTITIBL:

- nesiouncienHsie: byte, short, int, long, char;

- npoousrie: float, double;

- OyneBckwii: boolean.

ByneBckuii TMI TIpeACTaBICH BCETO OAHUM TUTIOM boolean, KOTOpPBI MOXKET XpaHUTh BCETO JIBa
BO3MOKHBIX 3HaueHus — true u false. BenuunHbl MUMEHHO 3TOrO TUNA MOJYYalOTCA B PE3yibTaTe
onepanuii CpaBHEHMS.

Bropyto rpymnimy cocTaBisioT 00beKTHBIE HIIM CChUIOUHBIE (OT aHTuiickoro reference)

THUTIBI JAHHBIX. DTO BCE KITACCHI, HHTEP(EWCHI U MACCHBHI.

Ilepemennbie
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[lepemeHHBIE MCTIONB3YIOTCS B MpOrpamMMe Ui XpaHeHHs JaHHbIX. Jtobas mepeMeHHast UMeeT

Tpu 0a30BBIX XapaKTEPUCTHKH: MM, TUI, 3HaYeHue. MM yHUKaIbHO MACHTH(GUIMPYET TepeMEHHYIO
U TO3BOJIIET K HEW oOpamiarhCs B mporpamme. THIl ONMUCHIBAET, KAKHE BEIMYMHBI MOXKET XPAHUTh
nepeMeHHas. 3HaueHHE — TEKyIlas BeMUYMHA, XPaHALIAascs B MEPEMEHHOW Ha JaHHBIH MOMEHT.
3HayeHne MOXKET OBbITh yKa3aHO cpa3y (MHHIMANIM3anus), a B OOJIBIIMHCTBE CIyyaeB 3aJaHUe
HayaJIbHON BEJTMYMHBI MOXHO U OTJIOKHTb.

Int a;

int b=0,

C=2+3,;

double

d=e=5.5;

Hmxe MMPUBCACHLI JaHHBIC 11O BCEM LCJIBIM U ,Z[pO6HBIM TUIIaM:

Ha3zBanue Jlnuna OobaacTh 3HAYEeHUI
THIA (0aiiT)

Llenbie TUTIBI

byte 1 -128..127
short 2 -32768..32767
int 4 -2147483648..2147483647
long 8 -9223372036854775808..9223372036854 775807
char 2 0..65535
JpoOHble TUIIBI
float 4 3.40282347e+38f; 1.40239846e-45f

double 8 1.79769313486231570e+308;
4.94065645841246544¢e-324

[* # 1 # Ipumep. TUMBI JaHHBIX, JTATEPAIIBI M OTIEPAIIMH HaJl HUMH */
public class Primerl {
public static void main(String[]
args) {byteb=1,bl1=1+2;
final byte B =1 + 2;
II'b = bl + 1; /] owmubra npuseoenus munos int ¢ byte
/*
* nepemennasn bl na momenm vinonnenus kooa b = bl + 1; moscem uzmenumocs, u
* gvipadicenue bl + 1 moocem npesvicums donycmumvlil pazmep byte- muna
*/
b = (byte) (b1 + 1);
b =B+ 1;// pabomaem
/*
* B - koncmanma, ee sHauenue onpeoeneno, KOMNUIAMOP GbIYUCTAEH 3HAYCHUE
* swvipacxcenuss B + 1, u eciu eco pasmep ne npesviuaem oonycmumozco ons byte
muna, mo
* owubka He 6o3HuKaem
*/
II'b = -b; // owubka npusedenuss munog
b = (byte) -b;

//'b = +b; // owmubra npusedenus munos
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b = (byte) +b; inti =

3;

// b = i; // owmubka npusedenus munos, int bonvue, yem byte b =
(byte) i;

final int D = 3;

b = D; I/ pabomaem

/*

* D —koncmanma. Komnunsamop npogepsiem, He npegvluiaem iu ee 3Hauenue
donycmumblil

* pasmep 0nsa muna byte, eciu ne npesviuiaem, mo ouwubKa He 803HUKAEM
*/

final int D2 = 129;

// b=D2; // owmubka npusedenus munos, m.x. 129 6onvue, uem oonycmumoe
127 b = (byte) D2;

b+=i++;//

pabomaem b +=

1000, // pabomaem

bl*=2;//

pabomaem

float f = 1.1f;

b /= f; // pabomaem

/*

* gce cokpawennvie onepamopul AgMOMamuyecKy npeoopazyiom pe3yibmam
BbIPANCEHUSA K

* muny nepemeHHOU, KOmopou npuceausaemcs 3mo 3uavenue. Hanpumep, b /= f;

* pasnocunvro b = (byte)(b / f);

*/

JlokymMeHTHpOBaHME KOAA
B si3p1k€ Java ncnomnb3yroTcst 0J04HbIE M OJTHOCTPOYHBIE KOMMEHTapuu /* */ u //,

AQHAJIOTMYHbIE KOMMEHTapUsaM, IpuMeHseMbiM B C++. BBenieH Takxe HOBBIHN BUJ
KOMMEHTapHUs

JlokyMeHTUpOBaHHUE KOAA

B si3p1K€e Java ncnonb3yroTces 0J109HbBIE B OJJHOCTPOYHBIC KOMMEHTapuu /* */ u //,
aHAJIOTMYHbIE KOMMEHTapUsIM, puMeHsieMbiM B C++. BBelleH Tak:ke HOBBIM BUJl KOMMEHTApUS
[** *[, KOTOPBIl MOKET COEPKATh OMHCAHUE TOKYMEHTA C TIOMOIIBIO IECKPUIITOPOB BH/IA:
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Recxkpuntopsi

NEPEMOHHBIX Knaccos U unmepdghencos memodos eceao
@see Q@see @see {@link)
@senial @author < @return {@docRoot}
@serialField @deprecated - @param {@code}
{@value} @param @derpecated {@literal}
@deprecated @version I @throws @since
@serialData {@linkplain}

{@inheritDoc)

@exception
Pucynok 1.1. JleckpunTopbl JOKYMEHTUPOBaHHUS KOJ1a

@author — 3amaeT cBefeHus 06 aBTOPE;

@version — 3a1aeT HOMEp BEPCHH KJIacca;

@exception — 3amaeT uMs Ki1acca

UCKITIOYCHUS,

@param — onuChIBaCT HapaMeTphbl, IepeaaBacMbie

METO.y; (@return — onuchIBaeT THII, BO3BpAIaeMbIi

METOJIOM;

@deprecated — yka3pIBaeT, 4TO METO/I YCTAPEBIIHIA U Y HETO €CTh 00JIee COBEPIICHHBIIN
aHaJor;

@since — onpezenseT BEPCHIO, ¢ KOTOPOH MeToA (YIeH Kiacca, Kacc)

IPHUCYTCTBYET; (@Wthrows — onuchIBaeT UCKITIOUCHUE, TEHEPUPYEMOE METOIOM;

@see — 9To clieyeT MOCMOTPETh IOTIOTHUTEIBHO.

U3 java-aiina, comepkaiiero Takue KOMMEHTApHH, COOTBETCTBYIOIIAS YTHUIIUTA
javadoc.exe MoOXKeT Wu3BIEKaTh HMHOOPMALMIO Ui JOKYMEHTHPOBAaHHS KJIacCOB U
coxpanenuss ee B Buae html-mokymenta. B kadectBe mnpumepa u o0pasina MOMXKHO
paccMaTpuBaTh MCXOIHBIA KOJ| sI3bIKa Java M JTOKYMEHTAllMIO, CTCHEPHPOBAHHYIO Ha €ro
OCHOBE.

/* # 2 # ¢pparmenTt kiacca Object ¢ geckpunTopamu 10KyMeHTHpoBaHus # Object.java */

package java.lang;

**

* Class {@code Object} is the root of the class hierarchy.

* Every class has {@code Object} as a superclass. All objects,
* including arrays, implement the methods of this class.

*

* @author unascribed

* @see java.lang.Class

* @since JDK1.0

*/

public class Object {

/**

* Indicates whether some other object is "equal to™ this one.
*<p>
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* MORE COMMENTS HERE

* @param obj the reference object with which to compare.
* @return {@code true} if this object is the same as the obj
* argument; {@code false} otherwise.

* @see #hashCode()

* @see java.util.HashMap

*/

public boolean equals(Object

obj) { return (this == obj);

}

/**

* Creates and returns a copy of this object.

* MORE COMMENTS HERE

* @return a clone of this instance.

* @exception CloneNotSupportedException if the object's class does not
* support the {@code Cloneable} interface. Subclasses

* that override the {@code clone} method can also

* throw this exception to indicate that an instance cannot

* be cloned.

* @see java.lang.Cloneable

*/

protected native Object clone() throws CloneNotSupportedException;
// more code here

}

Bcerz[a CJICAYCT MMOMHUTL, YTO TOYHBLIC HA3BaAHHWA KJIACCOB, HUX MoJIEH U MCTOAOB YyJIy4dIOaroT
BOCIIpUATHE KOJa M YMEHBIIAIOT pa3Mep KOMMeHTapueB. Hamnume KOMMEHTapusi IOJDKHO ellle
0oJIbIIIe O0JIETYUTh CKOPOCTHh BOCTIPUSITHS pa3pabOTaHHOTO KOJa.

Kon cucrembr 6yaer untaThes daine U OONbIle MO BPEMEHHU, YeM TpeOyeTcsl Ha €ro Co3/JIaHue.
KoMMeHTapun nmoMoryT mporpamMMmHCTy, CONPOBOKIAIOLIEMY KO/, ObICTpee pa3o0parbcs B HEM U
IpaMOTHEE MCIOJIb30BaTh WM U3MEHSITh €TO.

Kaaccpi-000104kn

Kpome 0a30BBIX THIIOB IaHHBIX, B S3bIKE Java IMIMPOKO HCHOJIB3YIOTCS COOTBETCTBYIOIIHE
KJ1acchl-000JI0UKH (Wrapper-kiiaccbl) u3 naketa java.lang: Boolean,Character, Integer, Byte, Short,
Long, Float, Double. OObexkTbl 3THUX KJIacCOB MOI'YT XpaHUTh T€ JK€ 3HAu€Hus, UYTO U
COOTBETCTBYIOIIME UM 0a30BbIE THIIHI.

OObeKkT mI000ro U3 H3THX KJIACCOB MPEACTABIAET COOOW TMOJHOLIGHHBIN JK3eMIUIAp B
JMHAMUYECKOH MaMsATH, B KOTOPOM XPaHUTCS €r0 HEU3MEHsIEMOEe 3HAaUeHHeE.
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Number

+ byleValue() :byte
+ doubleValue() :double
+ floatValue() Afloat
+ intValue() :int

+ longValue() :long
shortValue() short

Byte Integer Float Double Long Short
-~ \ Al L4 > L
T ~ \ / ’ = ik
~ 7’ P
~ \ \ / P =
> \ \ / > 7’ g
~ P -
~ S q D = -
* 7 i
P AN winterfacew Boolean
Comparable
+ booleanValue() boolean
Character [F———=—~ ‘D + compareTo() :int Q ------ ’ (Sthina .

+ pareBoolean(Sting) Doolean
. "I"h ﬂ! 2'“ IZQQINEI

Pucynok 1.2 Hepapxus kinaccoB-0001049€K

3HaueHuss 0a30BBIX THUIIOB XpaHATCS B CTeKe M He sABIAOTCA oObekTamMu. Kiaccel,
COOTBETCTBYIOIIIME YHCJIOBBIM 0a30BBIM THIIAM, HaxoJsATcs B OubOmuoreke java.lang, sBisitoTCS
HacJleTHUKaMU a0cTpakTHOro kiacca Number u peamusyror untepdeiic Comparable<T>. Otor
uHTEepQEeiic onpenenser BO3MOXKHOCTh CPABHEHUSI 0OBEKTOB OJTHOT'O THIIA MEXIY COOOH C MOMOIIbIO
Mmetoza int compareTo(T ob). O0bekTHI Ki1accoB-000I0UEK 110 YMOJIYAHHUIO OMy4aroT 3HadeHue null.

Co3maroTest SK3eMIUISPbl HHTETPAIBHBIX WM YUCIIOBBIX KJIACCOB C TIOMOIIBIO OJHOTO U3 JIBYX
KOHCTPYKTOPOB € TapaMeTpamMH TUIa String ¥ COOTBETCTBYIOIIEro 0a30BOr0 THIIA.

OOBeKT Kacca-o00JIOUKU MOKET ObITh MpeoOpa3oBaH K 0a30BOMYy THUITy MeTosoM TurValue()
WM OOBIYHBIM IIPUCBANBAHUEM.

Knacc Character He sBisiercs nonkiaccoM Number, 3ToMy Kjaccy HET HE0OXOIUMOCTH
NOJIIEP>)KUBATh HHTep(Qeiic KIaccoB, MpeHa3HAYCHHBIX Ul XPAHEHUs Pe3yJIbTaTOB apU(PpMETHUECKUX
onepaiuii. Bmecro storo knacc Character umeer nenslit psii cienqupruIeckiux MeTo10B At 00paboTKu
CHUMBOJIBHOH HH(OpMAaIHH.

V¥ xnacca Character, B OTau4#e OT APYTUX KJIAcCOB 000JI0UYEK, HE CYIIECTBYET KOHCTPYKTOpa C
napameTpom tuma String.

Float ft = new Float(1.7); // double B Float Short s = new Short((short)5); // int B Short Short sh =
new Short("5"); // String B Short double d = s.doubleValue(); // Short B double byte b = (byte)(float)ft;
Il Float B byte Character ch = new Character('3");

int i = Character.digit(ch.charValue(), 10); /* Character B int */

KoncTtpykTopsr KJIaCCOB-000JI0YEK ¢ napameTpom tuna String u UX  METOIbI

valueOf(String str), decode(String str) u parseTumn(String str) BBIMTOJHAIOT JIEHCTBUS IO
peoOpa3oBaHUIO 3HAUCHIS, 33JaHHOTO B BHJIE CTPOKH, K 3HAYCHHIO COOTBETCTBYIOMIETO 0OBEKTHOTO
Tuna JaHHbIX. Hckmodenne coctaBiasier knacc Character. Ilpum mpeoOpa3oBaHMUM CTPOKH K
KOHKPETHOMY THITY MOXET BO3HHKHYTH OIMMOKa (opmaTa JaHHBIX, €CIIM CTPOKA HE COOTBETCTBYET
ATOMY THUIYy JaHHBIX. JlJig ycTOWMUMBON pabOThI MPHUIOKEHHS BCE OIMEpallH MO MPeoOpa30BaHUIO
CTPOKM B THITM3MPOBAHHBIC 3HAYCHHUS JKEJIATEeIbHO 3aKJI0YaTh B OJIOK try-catch mis mepexBata W
00pabOTKH BO3MOKHOTO UCKITFOUCHHUS.

UYeTsipe CTaHAAPTHBIX CIIOCO0a MpeoOpa3oBaHus CTPOKH B YHCIIO:
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/* # 3 # mnpeoOpa3oBanue cTpoku B 1eioe uyucio # StringTolntjava */ package
by.bsac.transformation;

public class StringTolnt {

public static void main(String[ ] args) {

String arg = "71"; // 071 wau 0x71mmm 0b1000111 try {

int valuel = Integer.parselnt(arg); / Bo3spamaer int

int value2 = Integer.valueOf(arg); // Bosspamiaer Integer int value3 = Integer.decode(arg); //
Bo3Bpamaer Integer int value4 = new Integer(arg); /* coszmaer Integer,

IS IPpeoOpa3oBaHus IPUMEHSIETCSl peiko */

} catch (NumberFormatException e) { System.err.printIn("HeBepusiii popmar uncia ™ + €);

¥
¥
¥

V HpUBEICHHBIX CHOCOOOB €CTh ONpPECICHHbBIC Pa3JINyusl IPH UCIIOIb30BAHMH PA3HBIX CHCTEM
CUUCIICHUS M NIPE/ICTABICHUS YUCEIL.

OGpatHoe mpeoOpa3oBaHUe U3 THIIU3UPOBAHHOTO 3HAUCHUS (B YACTHOCTH int) B CTPOKY MOKHO
BBITTOJIHUTH CIIEIYIOIIUMH CIIOCOOAMHU:

int value = 71;
String argl = Integer.toString(value); // xopommuii cioco6 String arg2 = String.valueOf(value); /
xopoumii cioco6 String arg3 ="" + value; // ninoxoii cnoco6

CymiecTByeT JiBa Kiacca Juisi paboThl ¢ BBICOKOTOYHOU apudmeTrkoi — java.math.Biglnteger u
java.math.BigDecimal, koTopble MOIAEepKUBAIOT IEJNbIE YKCIa U YHclia ¢ (PUKCUPOBAHHOM TOYKOM
IIPOU3BOJILHOU JIIUHBI.

Hauunas ¢ Bepcuum 5.0, BBelIeH Mpolecc aBTOMAaTHUECKOW HHKANCYJSALUU JAaHHBIX 0a30BbIX
TUIIOB B COOTBETCTBYIOIIHME OOBEKTHI OOOJOYKM M 0OpaTHO (aBTOYyIakoBKa/aBTopacmakoBka). [Ipu
3TOM HET HEOOXOAMMOCTHM B SIBHOM CO3/IaHUM COOTBETCTBYIOIIETO OOBEKTa C HCIOJIb30BAHHUEM
oreparopa new:

Integer iob = 71; // sxBuBanentHo Integer iob = new Integer(71);

[Ipn uHMIMaNM3anuu O00BEKTa KJIacca-O0OJIOUKM 3HAYeHHEM 0a30BOTr0 THIMa MpeoOpa3oBaHHE
TUIOB B HEKOTOPBIX CUTYAIUSIX HEOOXOIMMO yKa3bIBaTh SIBHO, TO €CTh KOJ

Float f=7; // npaBunbHO Oynert (float)7 wnmm 7F BmecTo 7

BBI3bIBAET OMMOKY KoMImsiuu. C Apyroi CTOPOHBI, CIIPABEUINBO:

Float f = new Float("7");

ABTOpacrakoBka — MpOIEcC HU3BICUEHHUS M3 OOBEKTa-000JIOUKM 3HadeHUs 0a30BOro THUIA.
Bo1zoBel MetonoB intValue(), doubleValue() m uM mogoOHBIX [uisi mpeoOpa3oBaHus OOBEKTOB B
3Ha4eHHUs1 0A30BbIX TUIIOB CTAHOBATCS M3JIUIIHUMHU.

JlonmyckaeTcsi ydacTue OOBEKTOB B apU(METHUECKHX OIEpalHsiX, OJHAKO HE CIEIyeT ITHM
37I0YNOTPEOIIATH, MOCKOJIBKY yIIaKOBKA/PaclakOBKa SIBJISETCS PECYPCOEMKHUM MPOLIECCOM:

// autoboxing & unboxing:

Integer 1 = 71; // co3nanune o0bekTa+ynakoBka

++1; // pacnakoBka+omnepanus+co3iaHnne o0beKTa+ymnakoBKa

int j = 1; // pacnakoBka

OnHako cleAyronMii KoJi TeHepupyeT UcKiIounTensHyto cutyanuio NullPointerException nmpu
MOTBITKE MPUCBOUTH Oa3oBoMYy THNy 3HaueHue null oobekra kinacca Integer, nurepan null — He 0ObEKT
U HE MOKET OBITh MPE0OPa30BaH K 3HAYCHUIO «HOJIbY:

Integer j = null; // 06bekT He co3aan! ITo He HOMB!

int i = j; // TeHepaIys UCKIIIOYEHUS BO BPEMs BBITIOJTHEHHSI

HecmoTpst Ha TO, 9TO 3HA4YeHUs] 0A30BBIX THIIOB MOTYT OBITH NMPHCBOEHBI OOBEKTaM KIIACCOB-
000J104YeK, CpaBHEHHE OOBEKTOB MEXAY COOOW MPOUCXOAUT MO cchlIKaM. J[si cpaBHEHMs 3HAUYEHUI
00BEKTOB CIIEyeT UCIIOIB30BaTh MEeTO I equals().

inti=127,
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Integer a = i; // coznanue o0beKTa+ynaKkoBKa

Integer b =1;

System.out.printin(a==i " + (a ==1)); // true — paciakoBKa 1 CpaBHEHHE 3HAYCHUI

System.out.printin(*b==i " + (b == i)); // true

System.out.printin(*a==b " + (a == Db)); /* false(ccbuiku Ha pa3Hbie 00BEKTHI) */
System.out.printin(“equals ->" + a.equals(i)

+ b.equals(i)

+ a.equals(b)); // true, true, true

Meton equals() cpaBHUBaeT He 3HAuU€HUS OOBEKTHBIX CCBHUIOK, a 3HA4YCHHS OOBEKTOB, Ha
KOTOPBIE YCTaHOBIICHBI 3TH CChUIKH. [ToaTOMY BBI30B a.equals(b) Bo3BpaiaeT 3HaueH#ue true.

3HaueHue 0a30BOTO THIIA MOXET OBITh Mepenano B Mmerona equals(). OmHako cchiika Ha 6a30BbBIT
THUI HE MOXET BBI3bIBATH METOJIBI:

i.equals(a); // ommOKa KOMIUIISIIIAH

Crajio BO3MOKHBIM CO3/71aBaTh OOBEKTHI U MACCHUBBI, COXPAHSIONINE pa3IMyHble 0a30BBIC THITBI
0e3 B3aMHBIX TPe0Opa30BaHuUi, C MOMOIIBIO CCHUTKH Ha Kiacc Number, a UMEHHO:

Number n1 = 1; // unertruno new Integer(1) Number n2 = 7.1; // unentuano new Double(7.1)

[IpakTHyeckoe MpUMEHEHNE TAKUX 0OBEKTOB KpailHe OTPaHUYEHO.

[Ipu aBTOynmakoBKe 3HA4eHUs 0a30BOr0 THIIA BO3MOXHBI CHTYyallUd C MOSBICHHEM
HEKOPPEKTHBIX 3HAYEHUI U HETPOBEPSIEMbIX OIITHOOK.

[lepemennast 6a30BOro THIIA BCET/a MEPEAAaeTCs B METOJ 1O 3HAYCHUIO, a NIepeMeHHas Kiiacca-
000JIOYKH — IO CCBUIKE.

Omnepartopsl ynpaBjieHust

B s3bike Java, kak u B 11000M Jpyrom si3bIKe MPOrpaMMHPOBAHUS, €CTh YCIIOBHBIE OIIEPATOPhI U
IUKJIBl JUIS yIIPaBJICHHUSI MOTOKOM. bBIJIOK, WM COCTaBHOM omepaTop, HMPOHM3BOJIBHOE KOJIHMYECTBO
MPOCTBIX OMEPATOPOB s3bIKA Java, 3aKIIOYEHHBIX B (UTYpHbIE CKOOKU. broku ompenenstor o0mactb
BUIUMOCTH CBOUX IICPEMCHHBIX. biokn MOTYT 6I>ITI) BJIOXKCHHBIMHM OJUH B Ilpy1‘0f/'1. OZIHaKO
HEBO3MOXHO O0BSBUTH OJJMHAKOBO HAa3BAHHBIE IIEPEMEHHBIE B IBYX BJIOXKEHHBIX OJIOKAX.

Public static void main(String [] args)

{intn;

intk;
int n; // Ommobka — HEBO3MOXKHO MIEPEONPEICTUTH IEPEMEHHYIO N BO BIOKEHHOM IIHUKIIE
} //mepemennas k ornpezenena ToIbKO B ’TOM OJIOKE

¥

Y coBHBIE ONIEPATOPHI
VY cnoBHBIN ontepaTop B A3BIKE Java UMeeT BUL:

if (ycnoBue) onepatop

// nnu

if (ycnosue) { oneparopl; oneparop2; }

Bce omeparopsl, 3akitoueHHbIE B (UIYpHBIE CKOOKH, OYIyT BBIIIOJHEHBI, €CIM 3HaueHHUE
ycnoBust UCTHHHO. OOIIHUiA CTy4ald yCIOBHOTO OTIepaTopa BBITIISIIUT TaK:

if (ycnoBue) oneparopl else oneparop?2 if (yourSale >= target)

{ performance="Y nosnerBopurensHo”; Bonus = 100 + 0.01*( yourSale — target);

}

else

{ performance="HeynoBnerBopurensno’’; Bonus =0;

¥

MHOFOBapI/IaHTHOe BCTBJICHUC ITPCACTABIICHO B BUJAC ITOBTOPAIOIIUXCA OTICPATOPOB
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if ... else if...

if (sale >=2*target)

{ performance="OTnu4Ho0’;

}

else if (sale >=1.5*target)

{ performance=""Y 1OBJIETBOPUTEIHHO;

ks

else {System.out.println(“Bs1 yBonens1”);}

MHoroBapuaHTHOE BETBICHHE — oTiepaTop switch

Koncrpykuus if/else mMoxer oxa3aTbcs HEYHOOHOH, €cClii HEOOXOOMMO CIeNaTh BBHIOOp U3
MHOTHX BapuaHTOB. Hanpumep, co3/iaBasi CHCTEMYy MEHIO M3 TpEX ajbTEPHATUB, MOXHO UCIIOIB30BATh
CHEAYIOIIUN KOJI.

String input = “17;

int choice = Integer.parselnt(input); switch (choice){

case 1:

... break; case 2:

... break; case 3:

... break;

default: // HeBepHBIN BBIOOD

... break; }

BrInonHeHe HauMHACTCS ¢ METKH Ccase, COOTBETCTBYIONICH 3HAYCHUIO NepeMeHHOu choice, u
MIPOJIOJDKACTCS JIO CIIeAyIomero oneparopa break wim koHma onepartopa switch. Eciiu Hu ogHa MeTka
HE COBIIaJacT CO 3HAYCHHMEM IEPEeMEHHOM, BhImoyHseTcs paznen default. MeTka case JobKHA OBITH
LETTOYUCTICHHOM !

HeonpenejieHHbIe HUKJIbI

CymiecTByeT /Ba BHAA MOBTOPSIOIIUXCS ITUKJIOB, KOTOPBIE Jy4Ille BCETO MOJIXOJST, €CIU BbI
TOYHO HE 3HAETE, CKOJBKO MOBTOPEHUHN MOJDKHO OBITH BHITIOJNIHEHO. [lepBhiit m3 HuX, mukia while,
BBITIONTHSIET TEJIO LIUKJIA, TOJIBKO MOKA BBIMOIHIETCS €ro yCIOBHE.

while (ycrnoBue) {onepaTtopsr;}

Ycnosue nukia while mposepsiercss B camoM Hawane. CliejoBaTenbHO, BO3MOXKHA CHUTYaIMs,
KOr'Jia KoJl, coJepskauiuiicst B 01o0ke, He Oy/eT BBINOJIHEH HU pa3y. Ecau HeoOxonumo, uToObl 010K
BBITIONHSUICS. XOTSI ObI OJTMH pa3, MPOBEPKY YCIOBHS HYKHO MEPEHECTH B KOHEIl. DTO MOXKHO CIENaTh ¢
MTOMOIITBIO ITUKJIIA

do/while.

do oneparop while (ycnosue);

OnpenesieHHbIEe HUKJIBI

[Mukn for — pacmpocTpaHeHHass KOHCTPYKLHMS JUIS BBIIOJIHEHUS IOBTOPEHUH, KOJIMYECTBO
KOTOPBIX KOHTPOJIUPYETCSI CUETYMKOM, OOHOBIISIEMBIM Ha KaXKJ10M UTEpaliH.

for (inti = 1; i <= 10; i++){ System.out.printIn(i);

¥

IlepBblif 3nmemeHT omeparopa for OOBIYHO BBINOJHSAET HMHULMAIM3ALMIO CYETYMKA, BTOPOM
dbopMyIHpyeT YCIOBHE BBITOJHEHHS Tella IMKJIA, a TPETUH OmpenenseT crnocod OOHOBICHUS
CUETYHKA.

for (inti=10; i > 0; - i){ System.out.println(“O0parHsIii oTcuer ...” + i);

¥

[{ukn momHOTO MIepebopa NCIONB3YeTCs IS mepedopa dJIEMEHTOB MACCUBA WIIH KOJUICKIIHH:
for (Tun/lanapix ums : umMasO0OBekTa) { /* oneparopsr */ }
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Oneparop nponoJizkeHus continue

[To3BonsileT HayaTh HOBYIO MTEpalMIO IUKJIAa HE JOXOHs 1O KOHIA TeKyuled urepanuu. Ilo
YMOJIYAQHUIO UTEpalvsi OTHOCUTCS K TeNly LMKJIa, B KOTOPOM BBI3BIBAETCS orepaTop. Takxke MOKHO
yKa3aTh METKY 0JIOKa, C KOTOPOW HayaTh HOBYIO UTEPAIIHIO.

continue;

Omneparop BbIxoaa u3 610ka break
[To3BosisieT BBIATH U3 TEKYIIEro OJI0Ka B onepaTope BbIOOpa WM U3 Tena 1ukia. Ecinu ykasaHna
MeTKa 0JIOKa, TO BBIXOJMT M3 TOr0 OJIOKa.

break;

IHakeTsI

[Tporpamma Ha Java npencrasisieT coboit Habop makeToB (packages).

Kaxxp1ii makeT MOXET BKJIIOUYaTh BJIOKEHHBIE MMAKETHI, @ TAK K€ MOXET COAEpP’KaTh KIACChl U
uHTepdeiicel. Kaknplii maker HWMeeT CBOE€ NPOCTPAHCTBO HMMEH, YTO TII03BOJIIET CO3/1aBaTh
OJIHOMMEHHBIE KJIACChI B PA3JIMYHbIX ITAKETaX.

Nmena ObIBaroT IpoCThIMU (simple), COCTOSIUMU U3 OJHOTO HICHTH(PUKATOPA, H COCTABHBIMU
(qualified), cocTosmUMH W3 MOCIEAOBATCILHOCTH HMACHTU(PUKATOPOB, PpPA3ACICHHBIX TOYKOM.
CocraBHOe MM JIO0Oro 3JIEMEHTa IaKeTa COCTaBJSETCS U3 COCTAaBHOTO MMEHM 3TOT0 IakeTa U
MIPOCTOr0 UMEHH JIEMEHTA.

[IpocreiimmM  crmocoOOM OpraHu3alid MAKeTOB W THIIOB SIBISETCS OOBIYHAs (ailioBas
CTpykTypa. Hampumep, wucxomHblii Koj Kiacca space.sunsystem.Moon xpanutrcs B aiine
space\sunsystem\Moon.java

3anyck nporpaMmbl Ha JAVA CTOMT NpPOM3BOJIUTH U3 JUPEKTOPUM, B KOTOPOW COJEpKaTCs
nakethl. bputo Obl ommOKo#l 3amyckarh Java mpsMo W3 manku space\sunsystem U IBITaThCs
oOpamatecsi K kiaccy Moon, HecMOTps Ha TO, uTo (aiim-omucaHue JIEKUT HMMEHHO B HEM.
Heo0xoanMo MOAHATECS Ha JBa YPOBHS AMPEKTOPHH BBIIE, YTOOBI Java, MOCTPOUB MyTh U3 MMEHU
MakeTa, CMOrJia OOHAPYKUTh HYKHBIH (aii.

Moayab KOMIUJISIIHA

Mopayns xkommuissnuu (complication unit)-xpaHUTCST B TEKCTOBOM .java-¢aiiae u SBIsSETCA
€IMHUYHOM MOpIMel BXOAHBIX JaHHBIX JUIs KoMIuisTopa. COCTOUT U3 TpeX JacTeil:

- OObaBIICHUE AKETA,

— Import-Beipaxenus;

— OOBsBICHUS BEPXHETO YPOBHSI,

OObsBiIEHNE MTaKeTa YKa3bIBaeT, KAKOMY IMAKeTy OyAyT MPUHAIEKATh BCe OOBBISIEMbIE HUXKE
tunbl. Mcnomnp3yeTcst kimrodeBoe clioBo package, mocie KOTOPOTo yKa3bIBaeTCsl TIOJTHOE MMS TaKeTa.
Hanpuwmep, B ¢aiine java/lang/Object.java uzper: package java.lang; 4To CIyXUT OJHOBPEMEHHO
oOBsIBJICHHEM MaKeTa lang, BIOKEHHOTO B MAaKeT java, U yYKa3aHHEM, YTO OOBSBISEMBIM HMXKE KIIacc
Object, HaxoauTCs B 9TOM MakeTe. Tak ckiaabIBaeTcs MONHOE UM Kinacca java.lang.Object.

OOnacte BHIUMOCTH THIIAa — TIAKET, B KOTOPOM OH pacroyiaraercsi. BHyTpu 3Toro makera
JI0MycKaeTcst obpallieHlue K TUIy 10 ero MpocToMy MMeHM. M3 Bcex Ipyrux MmakeToB HE0OXOAMMO
oOparmiaThCsi T0 COCTABHOMY UMEHHU.

Jlns pemieHUst 3TOM MpoOIeMbl BBOJSATCS import-BhIpaskeHUs!, MO3BOJISIONINE HUMIIOPTUPOBATh
TUTIBI B MOJTYJTb KOMIIWIISAIIUY | Jajiee 00pamaTbcs K HUM 110 TIPOCThIM nMeHaM. CyIecTByeT JBa BHIa
TaKUX BbIPAKEHUI:

- UMITOPT oHOTO THNa: import java.net.URL;

- UMIOPT makeTa: import java.awt.*;

2. Ilopsinok BbINOJHEHHS PadOTHI

- M3y4YUTh TEOPETUYECKUI MaTepua;
- HaIIAIIUTE IPOrpaMMBl Ha A3bIKe Java:
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10.

11.
12.

13.

14.

15.

16.

IIpoepamma, 6 komopoii nepebupaiomces yucia om 1 0o 500 u evisoosmces na sxpan. Ecau
YUCTO 0eUmCcs Ha 5, Mo émMecmo He20 8bl8OOUMCA Cl060 fizz, ecau na 7, mo buzz. Eciu
yycno Oenumces Ha 5 u Ha 7, mo bl800ums cio8o fizzbuzz. Ipumeuanue™: ocmamox om
oenenusi 6 Java obosnauaemcs yepes cumeon %.

IIpoepamma, 8 komopoii 6ce nepedanHvle 80 6XOOHYI0 CIMPOKY AP2YMeHMbl blBOOAMCI HA
oKpan 6 obpamuot nopsoxe. Hanpumep, eciu 610 nepedano 2 apeymenma — make install,
MO Ha 3Kpaw O0AHCHO evlgecmucy llatsni ekam. [Ipumeuanue*: ons pazbopa cnosa no
OyKeam Heobxoo0umo ucnoivsosamo @ynxyuio charAt(). Hanpumep, str.charAt(i) sepuem
CUMBONI C No3uyuu i 8 cloge, 3aNUCAHHOM 8 CHMPOKO8YI0 nepemeHuylo str. Komanoa
str.length() so3epawaem onuny ciosa str.

Cozoaiime npozcpammy, eviuucasrowyto uducia Duoonauyu. Yucna Qubonayuu —
nOC1e008aAmMeNbHOCMb YUCeN, 8 KOMOPOM Kaxcooe cledyloujee YUcio PaeHO CYMMe O08YX
npeovioywux. Hauano smoii nocnedogamenvnocmu —yucia 1, 1, 2, 3, 5, 8, 13...

Co3zoatime npocpammy, 8bIMUCIAIOWYIO PAKMOPUATL YET020 HUCIA.

BbINOIHUME UHOUBUOYATbHBIE 3A0AHUSL.

Hnousuoyanvhvie 3a0anus

Beecmu ¢ konconu 3 yenvix uucna. Ha konconv evigecmu.: Yemuvle u Heuemuule yucia.
Beecmu ¢ konconu 3 yenvix uucna. Ha konconv evigecmu: Haubonvuee uucno.

Beecmu ¢ xonconu 3 yenvix yucna. Ha konconv evigecmu: Yucna, komopule oensames Ha 3
unu Ha 9.

Beecmu ¢ xonconu 3 yenvix uucna. Ha koncons evigecmu: Yucna, komopule oensmcs Ha 5
uHa’.

Beecmu ¢ konconu 3 yenvix yucna. Ha xonconv evisecmu: Onpedenums cpeOHee 3HAUeHUe
Haubo1bue20 U HaUMeHbULe20 YUCIA.

Beecmu ¢ xonconu 3 yenvix yucna. Ha xoncons evigecmu: Haubonvwuii oowuti denumens
IMUX YUcel.

Beecmu ¢ konconu 3 yenvix uucna. Ha konconw evigecmu: Ilpocmuie uucna.

Beecmu ¢ xouconu 3 yenvix uucna. Ha xonconv evigecmu: Omcopmuposantvle Yucia
nopsoxe 803pacmaHusi u yovl8aHusl.

Beecmu ¢ xonconu 3 yenvix uucna. Ha xouconv evigecmu: Haumenvuee obwee kpammoe
IMUX HUCel.

Beecmu ¢ konconu 3 yenvix uucna. Ha koncons evieecmu.: Haumenvuiee uucino.

Beecmu ¢ xonconu 3 yenvix uucna. Ha xouconv evigecmu: Hucna, exooawue 6 3a0aHHbll
NPOMEIHCYMOK.

Beecmu ¢ wxomconu 3 wyenvix uucna. Ha xowcons evieecmu: Havimu xonauuecmeo
NONOAHCUMENILHBIX YUCEI.

Beecmu ¢ xonconu 3 yenvix uucna. Ha xonconw evieecmu: Hatimu cpednee u3 uux (mo
ecmbv YUCI0, PACNOTIOHCEHHOE MENHCOY HAUMEHBUUUM U HAUOOTLUIUM).

Beecmu ¢ xouconu 3 yenvix uucna. Ha koncons evieecmu: Eciu ux 3uauenuss ynopsaooueHvl
no 803pacmanuio, mo y08oums ux, 8 NpoOMmueHoOM CIy4ae 3AMEeHUmMb 3HAYEeHUe Kadcoou
nepemMeHHOlU Ha NPOMUBonoI0dCHoe. Bvigecmu Hogble 3HaYeHUs NePEeMEHHbIX.

: Mlanot  koopounamvl  mouku, He Jnedxcaujei Ha koopounamuvix ocix OX u OY.
Onpedenums HoMep KOOPOUHAMHOU Yemeepmu, 8 KOMOpol HAX0OUMCs OAHHASL MOYKA.

17. [danvl mpu yenvix uucna, 0OHO U3 KOMOPLIX OMAUYHO OM 08YX OPY2UX, PABHBIX MENCOY

18.

19.

20.

coboti. Onpeodenums NOPAOKOGbLU HOMEP YUCAA, OMAUYHO20 O OCMATIbHBIX.

Beecmu ¢ koncoau 3 yenvix yucna. Ha xonconw evigecmu: Haiimu cymmy 08yx Haubonvuiux
U3 HUX.

Jano yenoe uucno. Beigecmu e2o cmpoky-onucanue 8udda «OmpuyamenbHoe Yemuoe
YUCTION, «HYNEB0€ YUCTIO», KNOTOACUMENbHOE HEUEMHOE YUCTOY.

Janvr mpu uucna. Hatimu cymmy 08yX HQUMEHbWUX U3 HUX.

68



21. Jawnwi uemvipe yenvix 4ucid, 0OHO U3 KOMOPbIX OMAUYHO OM Mpex OPY2UX, PAGHbIX MEHCOY
coboti. Onpedenums nOpsOKOGblil HOMEP YUCAA, OMAUYHOZO O OCMATbHDIX.

22. Bgecmu c kouconu 3 yenvix yucia. Ha konconwv evigecmu: Onpedenums cpeonee 3HayeHue
HaubonbUle20 U cpeoHe20 Yucia.

23. Bsecmu c konconu 3 yenvix yucia. Ha konconwv evigecmu: Onpedenums cpeonee 3HayeHue
CpedHe20 U HAUMEHbULe20 YUCIA.

24. Nano yenoe uucno. Eciu ono sasnsemca ompuyamenvHvim, mo npubasums Kk Hemy 1; 6
NPOMUBHOM ClLyyae He U3MeHsImb e20. Bvigecmu nomyuenHoe yucio.

25. Mdano yenoe yucno. Eciu ono paeno 0, mo npubasums Kk nemy 1, 6 npomugnom ciyuae He
uzmensams e2o. Bvigecmu nonyuennoe uucio.

26. [Jano yenoe uucno. Eciu OHO A618emMCs NOSONCUMENbHBIM, MO npudasums K Hemy 1; 6
NPOMUBHOM ClLyyae He U3MeHsImb e20. Bvieecmu nonyuenHoe yucio.

27. MHawnwl 0se nepemennvie yenroeo muna: A u B. Eciu ux 3Hauenus ne pasHvl, mo npuceoums
KadicOou nepeMeHHOU Oonbliee U3 3MUX 3HAYEHUll, d eCiu PAaeHbl, MO NPUCBOUND
nepemenHuiM HyJlesble 3HaueHus. Bvigecmu Hogvle 3Hayenuss nepemernnvix A u B.

28. Janwi O0se nepemenmvie eewecmeennoco muna: A, B. I[lepepacnpederumv 3nauenus
OaHHBIX NEPEeMEeHHbIX MaK, ymobwl 8 A 0Ka3anoce mMeHvuiee uz 3navenutl, a 8 B — bonvuee.
Bvigecmu nosvle 3nauenus nepemennvix A u B.

29. Hdamno yenoe uucno. Eciu OHO A618emMCs NOSONCUMENbHBIM, MO npudbasums k Hemy 1; 6
NPOMUBHOM ClLyyae He U3MeHsImb e20. Bvieecmu nonyuenHoe yucio.

30. Ilonvzosamens 8600um nopsiokoguvlil Homep namvya pyku. Heobxooumo evisecmu e2o
Ha3eauue Ha dKPaH.

3. KoHTpoJIbHBIE BONIPOCHI

1. B dem pazuuna JDK u JRE?

2. HazoBute THIBI JaHHBIX Java U Ki1acchl-000104KH. UeM oHM OTan4aroTcs?

3. Jlis  d4ero MPUMEHSIOT JOKYMEHTHPOBAaHHE KOJa C TIOMOIIBIO JIECKPUIITOPOB?
[Tepeuncnute OCHOBHBIC JIECKPUIITOPHI.

Kpurepuu onenku:

«OTINYHO» - TEOPETUUYECKOE COJIEpKaHUE Kypca OCBOEHO IOJIHOCTBIO, 63 MpoOenoB, yMeHUs
c(OpMHUPOBAHbI, BCE MPEIyCMOTPEHHbIE IMPOrpaMMON y4yeOHbIE 3aJaHUs BBIIOJHEHBI, KAYECTBO HX
BBIITOJIHEHUS OLIEHEHO BBICOKO.

- «XO0poIo» - TEOPETUUECKOE COJEpIKaHHE Kypca OCBOEHO IOJIHOCTbIO, 0€3 ImpoOelos,
HEKOTOpble yMEHHUs C(HOPMHUPOBAHBI HEJOCTATOYHO, BCE MPEAYCMOTPEHHBIE MPOrpaMMoi yueOHbIE
3aJJaHMs BBITOJIHEHBI, HEKOTOPBIE BHJIbI 3aJaHUH BBITOJHEHBI C OIIMOKaMH.

- «Y IOBIIETBOPUTEIIBHO» - TEOPETUYECKOE COIEPKAHME Kypca OCBOCHO YaCTHUYHO, HO
npobOenasl He HOCAT CYIIECTBEHHOIO XapakTepa, HEeOoOXOAMMble yMEHHUs paboThl C OCBOCHHBIM
MaTepuajoM B OCHOBHOM c(hopMHpOBaHbI, OOJIBIIMHCTBO MPETYCMOTPEHHBIX MPOrpaMMoOi o0ydeHus
y4eOHBIX 33JJaHUH BBIIIOJIHEHO, HEKOTOPbIE U3 BHINOJIHEHHBIX 33JJaHUN COAEPHKAT OIIHOKH.
«HeynoBneTBOpUTENBHO» - TEOPETHUECKOE COAEPHKAHNUE Kypca HE OCBOEHO, HEOOXOANMbIE YMEHUS HE
c(OpMHPOBAHBI, BEINOJHEHHBIE YUeOHbIE 3a/ITaHUs CO/IepKaT rpyOble OIIHOKH.
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