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1 BBEJAEHUE

BaxHyl0o YacThb TEOpeTHYecKo u mNpodecCHOHANbHOM MPAaKTUYECKOH MOJIrOTOBKH
00y4aroluXCcsl COCTABIIAIOT MPAKTUYECKUE 3aHATHSL.

CocraB u conepx’aHue MPAKTUYECKUX 3aHATUI HalpaBieHbl Ha peanusauuio denepanbHOro
roCy/1IapCTBEHHOI0 00pa30BaTeNIbHOTO CTaHIapTa CpeIHEro MpodecCHOHaILHOTO0 00pa30BaHusl.

Benymieid auaakTHUECKOW IENbI0 NPAKTUYECKUX 3aHATHH  sABIsSeTcs (OPMHPOBAHUE
npodecCHOHANBHBIX MPAKTUYECKUX YMEHHH (YMEHUH BBINOJHATH OINpeAeTeHHbIe eUCTBUS,
orepanuu, He0OXOIMMBbIE B MOCIEAYIONIEM B IPOPECCHOHATIBHOMN eI TeIbHOCTH), HEOOXOAUMBIX B
nocJenyromel yaeOHo# 1esITeIbHOCTH.

Benymeil QuaakTHYECKOW WENBIO MPAKTUYECKUX 3AHATUN SIBISETCS SKCIEPUMEHTAIBHOE
MOATBEPKJIEHUE UM  MPOBEPKA  CYIIECTBEHHBIX  TEOPETUYECKHX  IOJOKEHUH  (3aKOHOB,
3aBUCUMOCTEH).

B cooTBercTBUM ¢ paboueit mporpaMmoi yaeOHOH AUCIUIUTMHBI « OCHOBBI aJITOPUTMH3AIUN
Y IPOrpaMMUPOBAHUS» MPEAYCMOTPEHO MIPOBEIEHNE TPAKTUUECKUX 3aHATUH.

B pe3ynbrarte ux BHINOTHEHHSI, 00Y4aIOIUNACS JOKEH:

ymemp:

— MPUMEHSTHh CTaHJAPTHBIE aJITOPUTMBI B COOTBETCTBYIOIIUX 00JIACTSIX;

— MPUMEHSTH BBIOpPAHHBIE S3BIKH POTPAMMHUPOBAHUS 711 HAITMCAHUS TPOTrPaMMHOTO KOJIa;

— HCIIOJIb30BaTh BEIOPAHHYIO Cpely MPOTrpaMMHUPOBAHUS;

—  BBIABIATH JIe(EKTHI U OTKIOHEHUS B (YHKIIMOHUPOBAHUH ITPOTPAMMHOI0 00ECIICUeHUS
KOMIIBIOTEPHBIX CUCTEM U KOMILJIEKCOB.

ConeprkaHue MPaKTHYECKUX 3aHATHI OPUEHTHPOBAHO HA MOJINOTOBKY 00YYAIOMIMXCSl K OCBOSHUIO
po(hecCHOHATLHOTO  MOJYJIS HpPOrpaMMbl  MOJATOTOBKU  CIIELUAIMCTOB  CPEOHEro 3BEHA 110
CHEUUATbHOCTU U OBJIAJIEHUIO HPOPeCcCUOHATbHBIMU KOMNEMEHYUAMU:

I[IK 2.1 TIIpoexTtupoBaTh, pa3padaTbiBaTh W OTJIAXUBAaTh IPOrPaMMHBIM KOJ MoOJyJiel
YIOPABJISIIOUIUX TPOrPAMM.

[IK 2.2 Bnagets MeTOjaMU KOMAaHIHOW pa3pabOTKH MPOTPAMMHBIX MPOIYKTOB.

I1K 3.2. IIpoBepsaTh pabOTOCIOCOOHOCTb, BBIMOIHATH OOHAPYKEHHE M YCTPaHATH 1e(EeKThI
MIPOrpPaMMHOTO KOJ1a YIPaBJISIIOIIMX IPOrpaMM KOMIIBIOTEPHBIX CUCTEM M KOMILJIEKCOB.

A Takxe pOpMUPOBAHUIO 0OU4UX KOMNEMEHUUIL:

OK 01 - BeiOupare crnocoObl pemieHus 3afad  Npo(ecCHOHANBHOM  JesTeIbHOCTH,
MIPUMEHHUTEIBHO K Pa3IMUHbIM KOHTEKCTaM;

OK 02 - Hcnonp3oBaTh COBpEMEHHBIE CpPEICTBAa IIOMCKA, aHaIM3a M HHTEPHpPETalUuU
nHpopManuun ¥ UHGOPMALMOHHBIE TEXHOJOTMM Ui BBINOJIHEHUS 3a7ad MNpOoQecCHOHATbHOU
JESATEIBHOCTH.

OK 04 - D¢ ¢dexTuBHO B3aUMOACHCTBOBATh U pabOTaTh B KOJIJIEKTUBE U KOMAH/IE.

OK 05 - OcymiecTBiIsATh YCTHYIO M IMCBMEHHYK0 KOMMYHHUKAIIMIO HA TOCYAAPCTBEHHOM SI3BIKE
Poccutiickoit deneparuu ¢ y4eToM 0COOEHHOCTEHW COIUATBHOTO U KYJIHTYPHOTO KOHTEKCTA.

OK 09 - Ilomp3zoBaTbcs mpoecCHOHATBHONW JOKYMEHTAlMeld Ha ToCylapCTBEHHOM U
WHOCTPAHHOM SI3bIKAX.

BeinmonHenue oOy4aromuxcs NpakTHUYECKUX paboT mo y4deOHoW nuctuminHe «OCHOBBI
ITOPUTMHU3ALUHU U IPOTPAMMUPOBAHMS» HAIIPABIIEHO HA:

- 0600wenue, cucmemamusayuro, yzuybieHue, 3aKpenieHue, pazeumue u Oemanru3ayuio
NOYYEHHBIX MeOPemudecKuUx 3HAHUll N0 KOHKPEMHbIM memMam y4eOHOU OUCYUNTUHDL,

- opmuposanue ymeHuli NPUMEHAMb NOJYYEHHble 3HAHUSA HA NPAKmuke, peanlu3ayuio
eOUHCMBa UHMENNEeKMYANbHOU U NPAKMUYECKOU 0esimeIbHOCMU,

- paszeumue UHMENIEKMYANbHbIX YMEHUll )y OYOyWux CReyuamucmos: aHalumuyecKuy,
NPOEKMUPOBOUHBIX, KOHCHMPYKMUBHBIX U OP.;

- 8bIpabOMKY npu peuwienuy NOCMAGIeHHbIX 3a0a4 NpopecCUOHATbHO 3HAYUMBIX Ka4ecms,
MAaxux Kak camocmosmesbHOCMb, OMEEMCMBEEHHOCHb, MOYHOCMb, MEOPUECKAs UHUYUAMUBA.

[IpakTiueckue 3aHATUS TPOBOAATCA B paMKaxX COOTBETCTBYIOIIEH TEMBI, IOCIE OCBOCHHUS
TMAAKTUYECKUX SAWHHUL], KOTOpbIe 00ECTIeUYMBAIOT HATMYKE 3HAHUI, HEOOXOANMBIX ISl €€ BBITOJTHEHUS.



2METOAUYECKUE YKA3AHUSA

Tema 1.1. OcHOBHBIE OHATHSA AJNTOPUTMU3AIMUA. OCHOBHbIE AJITOPUTMHUYECKHE
KOHCTPYKIHH.

IIpakTuyeckoe 3ansaTue Ne 1,2,3,4
IocTpoenne 0JI0K cXeM OCHOBHBIX AJITOPUTMHYECKUX KOHCTPYKIIUIA.

Hean:

— Hayuutbcs npumMeHsITh 6a30BbIE TTOHITHS TCOPUH MPUOIMIKEHHBIX METOJIOB PEIICHUS 33249
Ha OBM.

— CdopmupoBars IpeaCTaBICHUE 00 aNTOPUTMAX PEHICHHUS MPUKIAIHBIX 33734, HAYIUTHCS
HAaIMCAHUIO U OTJIAJKU IPOTPAMMHOTO KOJIa.

— BriOpath 1 060cHOBaTH HanboJIee palMOHAIBHBI METO/ U aJITOPUTM PEIICHUS 3aa4H;

— Pazpaborarh anropuT™ I penieHUs TPUKIaIHbIX 33/1a4;

— Hamnucatps nporpaMmHbIii KOA U OTJIAUTh IPOTPAMMY.

Brinosinus padorty, Bl Oynere:
YMETB!
— IPUMEHSTh CTaHJAPTHBIE AITOPUTMBI B COOTBETCTBYIOLINX O0JIACTSIX;
— IPUMEHSTb BEIOpAHHBIE A3bIKU IPOrPaMMHUPOBAHHUS JJIsl HAMCAHUSI TPOrPaMMHOTO KOJIa;
— HCII0JIb30BaTh BHIOPAHHYIO Cpely MPOrpaMMHUPOBAHUS;
—  BBIABIATH Je(EKTHI U OTKIOHEHUS B (YHKIIMOHUPOBAHUH IIPOTPAMMHOI0 00€CIIeUeHUS
KOMITIBIOTCPHBIX CUCTEM U KOMILJICKCOB.

MarepuanbHoe o0ecnieyeHue:
— IlepcoHanbHbIE KOMIIBIOTEPHI;
— Kommnekts! poborexuuueckue "[leppoPobor NXT";
— Kommnekt podororexunueckuii "LEGO";
— Konrpomnep 500995 ROBO TX;
— Habop akkymynsTopHslif Accu Set;
— Habops! koncTpykTopckue ROBO TX;
— Jlaruuk nBera qus Mukpoxkomibsrorepa NXT;
— IIporpammHoe obecnieuenue o61iero u NpoecCuoHaIbHOTO Ha3HAYEHUS, B TOM UHCIIE
BKJTIOYaromiee 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

3amanme:
1 CoctaBuTh pa3iuyHbie (OPMBI MPEJCTABICHHS aJITOPUTMOB Ha TMPHUMEPE BBIYMCICHUS
KOpHEH KBaJpaTHOTo ypaBHeHus ax~ + bx +¢ = 0.

Ilopsinok BbINOJTHEHHS PA0OTHI:
— CocCTaBUTh MaTEMaTHYECKYIO MOJICITh 3aJIa4H.
— BriOpath 1 000cHOBaTH HanboOJIEeE PAIIMOHAIBHBINA METO/T PEIICHUS 3a/1a4H;
— Pazpabotath anropuT™ Ui peleHus 3aJauu.



— Hamucate u oT1aguTh nporpammy.

Xopn padoThl:
AnroputMsl KnaccuGuuupyroTcs mo Gopme npeacrasienus (puc. 2.1).

AJTopUTMBI IO hopMme
[IPEJICTABIICHUS

CroBecHbIC

Tabnuunbie

I'paduueckue
(61ok-cxema)

TIceBaoKk0abI

[IporpamMmHbIe

Puc. 2.1. Knaccuduxanus anroput™MoB 1o Gopme npeacTaBiIeHUs

Cnogecnwiti cIOc00 3aIKMCH aITOPUTMOB TIPEICTABISICT COOOH ONMHMCAHNE TOCIIEI0BATEIBHBIX
3TanoB oOpabOTKU NaHHBIX. AJITOPUTM 3aJaeTCs B MPOU3BOJIHLHOM HM3JI0KEHUHM HA €CTECTBEHHOM
SI3BIKE.

CrnoBecHblit JITOPUTM BBIYHCIICHUS KOpHEeH KBaJIPaTHOTO
ypaBHEHUA ax* 4+ bx4+c=0 OyaeT UMeTh CIIeYIOMUN BU:

1. 3aaeM K03 PUIIHEHTHI ypaBHEHUS &, b, C;
2. Ecnmu 3nauenune koadduuuenta a # 0, TO BBIUKCIAEM JIUCKPUMHHAHT 10
dbopmyne D = b? — 4ac;
3. Ecnu Bemmosusiercss ycnoBue D =0, TO KOpHM KBagpaTHOTO YpaBHEHUS
—b+T
Xy W X BEIYUCIIAEM 110 QOPMYyIIE X4 5 = —
4. Ecin Bemonnsercs ycnosue D =0, TO BbpUMCISIEM OAMH KOpPEHBb

-b
KBaJIpaTHOT'O ypaBHEHUS X4 M0 popmyse x; = —;

-

ol

S. Ecnu Bemonasiercss ycnoBue D <0, To BwIBOgMM cooOmieHue «Her

JIEUCTBUTEIbHBIX KOPHEID.

Tabnuunvie anropuT™Mbl OQOPMIIIOTCS B BUAEC TAOJMHMIBI U HCHONB3YIOTCS JUISI Pa3BUTHS
KYJIbTYpbl OPOpPMIICHUS PEIICHHS 3aJ1a4, JJIsi OTOOPaKEHUsI CBSI3U C APYTHUMH MPEeIMETaMU U IS
(hopMUPOBaHUST TOYHOCTH, aKKYpPAaTHOCTH M MYHKTyaJlbHOCTH B Ta0m.2.1 mpuBeneHa tabnuuHas
(hopMa BEIUMCIICHHS] KOPHEH KBAJPaTHOTO YPABHEHHUS X 4+ bx+c=0.

Tabnuua 2.1
Tabnuunas Gopma BbIYUCIECHUS KOpHEN
KBaJIpaTHOTO ypaBHeHus ax- + bx +¢c =0

[Tar AnroputMm OO0pa3sel1 BBINOIHEHUS

1 BHuMaTenbHO IPOYUTANTE TEKCT 3a1a4U Haiinure KOpHH KBaapaTHOTO
ypaBHEHUS BUZA
x“+5x—6=0

2 3anummte B «JlaHOo» OykBeHHOe oOo3HaueHue u | JlaHo:




[Ilar AJroput™ OO6pa3ern BBITOJHECHUS

YHCIIOBOE  3HAYCHHWE  M3BECTHBIX MO  Tekcry (a =1,b =25,
ko3 puImeHToB c= —6

3 [Ton ropu3oHTaNbHON YEPTOM 3amMIINTE OYKBEHHOE | Xy =7
0003HaYeHNE HEU3BECTHOM BEIMYHMHBI CO 3HAKAMH | y. =7
U «M»

4 Eciu 3nauenune kodp¢ummenra a #=0, 1o mo | Tak kak a = 0 (a = 1),
dbopmyne D = b? — 4ac BpruncanTe JUCKpUMHUHAHT. | D = 52 —4-1- (—6)
D =49
S5 — eciu BemonHsercs ycnosue D = 0, to kopuu | Tak kak D = 0 (D = 49),
KBAJIPATHOrO YPABHEHUS Xy M X BHIYHCIACM | o — “5HES
= 21
1o GpopmyIIe X, , = D -
s X3=—33 -~ 6
— ecnd BemosHSETCs  ycnoBue D =0, TO
BBIUHUCIIIEM OJUH KOPEHb  KBaJAPaTHOIO
YpaBHEHUS X4 10 GOpMYJIe X4 = g,
— ecind BbosHseTcs ycaoue D <0, TO
BBIBOIUM cooOmmenne «Her nelcTBUTENBHBIX
KOPHEM.
6 3anumuTe OTBET OtBet: %y =1ux, = —6,

I'paghuueckuti croco® MpeACTaBICHUS alrOpUTMOB (B BHAE OJOK-CXeMBbl) Hamboiee
pacrpocTpaHeHHas (opMma 3amMcu  aIroputMoB. Ilpu  3TOM mpencTaBlIeHUM  AITOPUTM
n300paxkaeTcsi B BUJAE MOCJIEI0BATEIbHOCTH CBSI3aHHBIX MEXAY cO00M (YHKIIMOHAIbHBIX OJOKOB,
KaKIbI U3 KOTOPBIX COOTBETCTBYET BBINOJHEHUIO OJHOIO WJIM HECKOJIBKUX AeiicTBuil. Ha puc.2.2
TpesicTaBieHa 6JI0K-cXeMa BBIYUCIEHHsS KOpHEi KBaJpaTHOTO ypaBHeHus ax” + bx +¢ = 0.

Havano
KoadpdbmumeHTbl
KBaApaTHOrO ypaBHEHUS!

D =b* - dac

Het
LOEeNCTBUTENbHbIX
KOpHeW

Puc.2.2. biok-cxema anropurMa peieHus: KBaJpaTHOTO ypaBHEHUS




®dopma 3aIucu alNropuT™Ma B BUJE IICEBIOKOIOB MPEJICTABIISIET coooin
noiy(hopManu30BaHHBIC ONUCAHHS AaJTOPUTMOB Ha YCIOBHOM alTOPUTMHYECKOM  SI3BIKE,
BKJIIOYAIOIIME B ceOs Kak 3JIEMEHTHI s3bIKa MPOrPaMMHPOBAHUSA, TaK U (pa3bl €CTECTBEHHOI'O
A3bIKA, OOIETPUHATHIC MaTEMaTHIeCKHe 0003HAUYCHHS U JP.

Aneopummuueckuii 5361k — HOPMaNbHBIN A3bIK, UCHIOIb3YEMBbIN JUISl 3alIUCH, PeIN3aLUU WIH
U3Y4EHHUS aJITOPUTMOB.

Taxke MoOHATHEM ANTOPUTMUYECKUN S3bIK HHOTJA HA3BIBAIOT:

—CEMENCTBO SI3bIKOB MPOrpaMMHUPOBaHUS AJIrod,

—y4eOHBbIII  aIrOPUTMUYECKUI  A3BIK (LIKOJIBHBIM  QITOPUTMUYECKUM  S3BIK, PYCCKUI

QIITOPUTMHUYECKUM S3BIK);
—-JIPAKOH — [lpyxentoOnpiii Pycckuit Anroputmudeckuid si3b1k, KoTopeiii OGecnieunBaeT
HarnsagocTs.

Bo Bropoii monmoBune 1980-x rogoB moxa pykoBoactBoM akanemuka A.ILEpmioBa Obuia
pa3paboTaHa MeTOJMKa OOY4YEeHUs NPOrpaMMHUPOBAHMIO B CpelHEll M BbICIIEH MIKOJE W,
HENOCPEACTBEHHO, CaM IIKOJNbHbIA anroputMudeckuil si3pik KyMup (Kommiekr VYueOHbIX
MUPoB). DTO mpoOCTOi anrononoa00HbIN S3bIK C PYCCKOM JIGKCUKOW M BCTPOCHHBIMU KOMaHAaMU
YIIPaBIICHUS MPOrpaMMHBIMU UcionHUTEsIMU (PoboT, UepTéxHUK).

IIpu BBOme mnporpammsl KyMup ocCymecTBiIs€T NOCTOSHHBIA IIOJHBIM KOHTPOJbL €€
MIPaBWJIBHOCTH, COO0IIast Ha MOJISX MpOorpamMmbl 000 BCeX OOHAPYKEHHBIX OIMIMOKAX.

IIpu BEIMOIHEHMH NPOTrpaMMbl B IOaroBoM pexruMe KyMup BBIBOIUT Ha OIS pe3ybTaThl
orepanuil npucBauBaHMs U 3HAUEHUS JIOTUYECKUX BBIPAXKEHUN. DTO MO3BOJISET YCKOPUTH MPOLIECC
OCBOEHUS a30B IIPOrPaMMHUPOBAHUS.

KyMup pabotaer B onepanuonHsix cucremax Windows wimm Linux.

Hwxe npencrasiieH npuMep aaropuTMa pelleHus KBaJApaTHOTO YPABHEHMS C IPUMEHEHUEM
ANrOPUTMHUYECKOTO s13bIKa KyMup.

aar Ksaa_xop (apr Bem a,b,c, pe3 Benr x1,x2)
Ha4
| BBOX a,b,C
Bem D
D:=b*b-4*a*c
Br10op
npu D> 0: x1:= (-b+sqrt(D))/2*a;x2:= (-b-sqrt(D))/2*a
npu D=0: x1:= -b/2*a
uHayve BbIBOJ ""Her neiicTBUTE IbHBII KOpHEH"
BCe
KOH

Bce panee paccMoTpeHHBIE aNTOPUTMBI MOTYT JIONMYCKaTh HETOYHOCTH TPH HM300paKCHUH
KOMaHJ, 4TO, B CBOIO OUYE€pPEe/lb, MOXKET MPUBECTU K HEMOJHOMY MOHMMaHUIO Tporecca. Kak Obu1o
CKa3aHO BBINIC, OCHOBHBIM HWCIIOJHUTEIEM aJIrOPUTMOB B COBPEMEHHOM MHUPE SIBISETCS
KOMITBIOTEP, YTO TPEOYET 3alKcH alropuTMa Ha MOHATHOM eMY SI3BIKE.

CrnenoBaTenbHO, S3BIK JUIS 3aMHCH aJTOPUTMOB JIOJDKEH OBITH (hopManm3oBaH. Takoi s3BIK
MPUHATO HAa3bIBaTh SI3bIKOM IMPOTPAMMHMPOBAHUS, & 3aMUCh QJITOPUTMA HA OTOM S3BIKE -
IIPOrpamMMOi 111 KOMITBEOTEPA.

Ilpoepamma, co3naBaeMas YeIOBEKOM-TIPOTPAMMHUCTOM, TMIPEACTaBIsET COOOM  TEKCT,
COCTOAIIMKA W3 3HAKOB, KaK MpaBWiIo, OYKB, NU(PP W CHEIUATHHBIX 3HAKOB. 3HAaKU B TEKCTE
MPOrPaMMBbI 4acTO OOBEIMHEHBI B TTOCIEI0BATEIHHOCTH — KIFOUEBBIE CIIOBA, CIOBA OOHEINHEHBI B
MPEVIOKEHUST SI3bIKa TMPOTPAMMHUPOBAHUs — orepaTopbl. Kaxawlii omepaTop, Kak MpaBHIIO,
3alUCHIBACTCS B OTNIEIBHYIO CTPOKY TEKCTa MPOrPAMMBI.

Takum oOpa3oM, TEKCTOBOE MPOTPaMMHUPOBAHUE TMPEACTABISAET COOOH HepapXUUECKyro
MOCJIeI0BATEILHOCTh 3HAKOB, CJIOB, ONEPATOPOB, 3alMCHIBAEMBIX M UYHWTAEMBIX IOCJIEI0BATEILHO,
KaK OOBIYHBIM TEKCT YEJIOBEYECKONW MUCHMEHHOCTH. Huke mpuBeeHBI MPUMEPHI MPOrPaMMHOTO


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

criocoba 3armucH alrOPUTMOB Ha s3bIKax mporpamMmupoBanus C++ (cpema paspaborku Microsoft
Visual Studio).

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

//Boiuucnsiem ouckpumunanm)}
d =Db*b - 4*a*c;
printf(*\nd =%5.2f",d);
Il Ecnu ouckpumunanm 6onvute 0,
//mo 8bluuUcCsieM KOPHU U 8bI80OUM HA IKPAH
if (d>0)
{
float x1 = (-b - d) /2 /a;
float x2 = (-b + d) /2 /a;
printf("\nx1 =%5.2f" x1);
printf("\tx2 =%5.2f",x2);
}
Il Ecau ouckpumunanm pasen 0,

//mo eviuucisem 0OuH 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 8b18600UM COO0OUeHUE
else if (d <0)
printf("\nNo valid roots");

getchar();getchar();
return O;

AJTOPUTMBI KJIaCCUPUIUPYIOTCS TIO CTPYKTYpe (puc. 2.3).

Jluneunwly aNrOPUTM — aaTOPUTM, BCE ATAbl KOTOPOT'O BBHIMOJIHSAIOTCS OJHOKPATHO U CTPOTO
MOCJIEIOBATENLHO.

Pa3zeemenennwiii anropuT™M — 3TO aITOPUTM, BKITFOUAIOIIUI BBEIOOP T€X WM MHBIX ACHCTBUN B
3aBUCUMOCTH OT KaKOTO-JTHOO0 yCIOBHS.

Luxknuueckuii anroput™M — 3TO AITOPUTM, B KOTOPOM HPEIYCMOTPEHO MHOTOKPAaTHOE
BBITIOTHEHHE OJHOM M TOH 7K€ ITOCIeI0BAaTENLHOCTH JEHCTBHIA.

Bcnomocamenvubiti anroputM — 3TO  alTOPUTM, CO3JAHHBIM paHee M BBI3BIBAEMBIH U3
OCHOBHOI'O aJITOPUTMA KaK KOMaH/1a.

Kombunuposanmwiii anTOpuT™M — 3TO QJITOPUTM, B KOTOPOM BCTPEYAIOTCS J1Ba BHJIa aJlTOPUTMA
LHUKJINYECKUH U Pa3BETBIIIOLINN.



—  AITOPUTMEI IO CTPYKType

JInHeHbIN
(cnenoBanue)

PazBeTBneHHbI
(BerBrenue, BBIOOP,
AIIbTEPHATHBA)

Huknuaeckuit
(moBTOp)

BcnomorartensabIin

KomO6uurpoBaHHBIi

Puc.2.3. Kitaccuukanus anropuTMoB IO CTPYKTYpe

®opma npeacTaBJIeHUs pe3ybTara:
— AJITOpUTM IIPOTPaMMBI.
— Koa nporpaMmsl.

Kputepuu onenkmu:

«OTIANYHO» - TEOPETHUYECKOE COJIep’KaHHe Kypca OCBOEHO MOIHOCTHIO, 0e3 MpoOernos,
yMeHHsS c(hOpMHpPOBaAHBI, BCE MPEIYCMOTPEHHBIE MPOTPaMMON Y4YeOHBIC 3aaHus BBIOJHEHEI,
KayeCTBO MX BBLIIOJIHEHHS OLIEHEHO BBICOKO.

—«XO0poIIo» - TEOPETHUECKOE COJCpXKaHHE Kypca OCBOCHO ITOJIHOCTBIO, 0e3 mpoOenos,
HEKOTOpBIC YMEHHUS CHOPMUPOBAHBI HEJIOCTATOYHO, BCE TPEAYCMOTPEHHBIC TPOrPaMMON yIeOHBIC
3aJlaHus BHIMIOJIHEHBI, HEKOTOPbIE BU/IbI 331aHU BHITIOJTHEHBI C OITHOKAMH.

—«Y IOBIICTBOPUTEIIBHO» - TEOPETHUYECKOE COJICP)KAHHE Kypca OCBOCHO 4YaCTHYHO, HO
MpoOeNTbl HE HOCSIT CYIICCTBEHHOTO XapakTepa, HEOOXOTUMbIe YMEHHUS PabOTBI ¢ OCBOCHHBIM
MaTepuajoM B OCHOBHOM C(OPMHUPOBaHBI, OOJBIIMHCTBO NPEAYCMOTPEHHBIX MPOTpaMMOn
oOydeHUsT Y4eOHBIX 3aJaHWi BBHITIOJHEHO, HEKOTOPHIC W3 BBIMOJIHCHHBIX 3aJaHWi COJIEepIKaT
OIIIHOKH.

—«HeynoBIeTBOPUTEIILHO» - TEOPETHUECKOE COJCpKAaHUE Kypca HE OCBOSHO, HEOOXOUMBIC
yMeHHUsI He C)OPMHUPOBAHBI, BHITTOJIHEHHBIE YUeOHBIC 3aJaHUs COJEpKAT rPyOble OITUOKH.



Tema 2.2. BBoa 1 BBIBOJ JaHHBIX

IIpakTuyeckoe 3ansiTue Ne 5,6
Onepauuu BBO/A — BbIBOJA

Hean:

1. HayuuTbCst TpUMEHATH 0a30BbIe MOHATHS TEOPUU MPUOIMIKEHHBIX METOIOB PEUICHUS 3a/1a4
Ha OBM.

2. CdopmupoBarh HpeACTaBICHUE 00 aIrOpUTMax PeIIeHHs MPUKIAAHBIX 3a/1a4, HAy4YUTCS
HaIKMCaHUIO U OTJIAJAKH IPOrPaMMHOIO KOAA.
Bri6pats u 060cHOBaTH HanbOJIEE PALIMOHATIBHBIN METO/] M AITOPUTM PELICHUS 33/]auu;
Pa3paboTtaTh anroput™ Juist peleHust MpUKIJIAAHbIX 3a/ay;
Hanucares nporpaMMHbIif KOA U OTJIAIATh IPOrpaMMy.

ok w

Brinosinus padorty, Bl Oynere:
YMETB!
— IPUMEHSTh CTaHJAPTHBIE AITOPUTMBI B COOTBETCTBYIOLIMX O0JIACTSIX;
— IPUMEHSTb BEIOPAHHBIE A3bIKM POrPaMMHUPOBAHUS I HAMCAHUsI TPOIPaMMHOTO KOJ1a;
— HCIOJIb30BaTh BBIOPAHHYIO Cpeay MPOrpaMMHUPOBaHMUS;
— BBIABIATH J1€(EKThl U OTKIOHEHUS B (YHKLIHOHUPOBAHUH NIPOIPAMMHOI0 00eCIeYeHus
KOMIIBIOTEPHBIX CUCTEM M KOMILIEKCOB.

MarepunanbHoe obecnieyeHue:
— IlepcoHanbHbIE KOMIIBIOTEPHI;
— Kowmmnektsl poborexuuueckue "[leppoPobor NXT";
— Kommnekt pobororexunueckuii "LEGO";
— Kontpomrep 500995 ROBO TX;
— Ha0op akkymynaropHsiit Accu Set;
— Ha0ops! koHcTpykTOpckue ROBO TX;
— JlaTumk uBera 11 MUKpokoMIibrotepa NXT;
— IlporpammMHoe obGecrieueHue o0I1ero 1 NpodhecCHOoHaIbHOTO Ha3HAUEHUs, B TOM YHCIIe
BKJTIOHarolee B ceds cienyromee [10:
MS Windows 7 (moamucka Imagine Premium)
MS Office 2007
7Zip
MS Visual Studio (moxmucka Imagine Premium)
Visual Studio Code
Calculate Linux Desktop

3amanme:
1. Kakoro tuna Oynet pe3yibTar aenenus 15 Ha 4?7
2. Kaxue 13 npuBeIeHHBIX HIKE ONEPATOPOB MPUCBOCHUS SBISIOTCS MPABUIBHBIMU?
a. x:=1+J-B
0. I:=1+K/J
eciu u3BectHo, uto |,J,K int; x,B float?
3. Hamucare nporpaMMy BBIYHCIIEHUS BBIPAKEHHUS



5.23+7.62 +sin ’7’

. 2T
sin— +3.1
7
JlaTh MpOTOKOJ MPOTpaMMBbI.

3agaua
1. ®opmynupoBKka 3a1auu

CocTaBUTh aITOPUTM BBIYUCIICHUS JIJTMHBI OKPY)KHOCTH, IIJIOIIAAA Kpyra, Iomaan chepsl U
o0BeMa mapa 1o 3aJJaHHOMY PaInYCy OKPYKHOCTH.
Xox padoThI:

2. MaremaTnudeckas IOCTaHOBKaA 3aJa4u

s pacdyera INEpPEUMCIICHHBIX  XapaKTEPUCTHUK  BOCIIOJIb3yEeMCs
dbopmynamu:
JUIMHA OKPYXXHOCTU — L = 27R;

IUIOIIA/Ib KPyra — S, = TR
a wiomans chepsl — Sqp = 4mR;
' o0beM mrapa — V = ETERE,
rae © — umcio Ilu, mMatemMaTHueckas KOHCTAHTA, KOTOpas BHIPAKAeT

OTHOILICHHE JUIVHBI OKPYKHOCTH K eé JuaMeTpy
m ~ 3,141592653589793238462643..., R — panuyc OKpy>KHOCTH.

3. Be1b6op nepeMeHHbBIX POTrpaMMBbl

W3 npuBeeHHOTO BhIIIE PELICHUS ONPEAeTsieM CleAyIoNIne epeMeHHbIE:
UCXOJIHBIC JaHHbIC — paauyc okpykHOCTH (R);
crpaBo4HbIe TaHHbIe — yrcio 1t (Pi);
pe3ynbTaT — AnMHa okpykHoctu (L), miomans kpyra (S,,), miaomans chepsl (S.p) u
o6bem mapa (V).
4. brnok-cxema anroputma
5. Kog nmporpammsl.
3apaua
1. ®opmynupoBka 3a1auu
TpeyronpHUK 3amaeTcs KOOpAMHATAMHM CBOMX BepimnH Ha tutockoctu: A(x1,yl), B(x2,y2),

C(x3,y3). TpeOyercs COCTaBUTH aArOPUTM MPOTPAMMBbI, KOTOpas BBIUMCISAET IUIOIIAIh
tpeyroabHuka ABC.

Xon paborsr:
2. MaremaTtnueckas IOCTaHOBKa 3a/1aul

Tnst peleHus 3amaun MOKHO HCTIOB30BATh Gopmymy Tepona:
S=.plp—-A)p-B)p—-C), rne p— nomymepumerp. JIas BBIYMHCICHHS THHBI CTOPOH IIO

KOOPAMHATAM BEPIINH HEOOXOIMMO BOCIIOIB30BaThes hopMyioit |AB| =4/ (xy — x2)% + (3 — 12)%,
rae |AB| — mmHa cropoHa TpeyronbHuKa; (X1,Y1), (X2,Y2) — KoOpauHATHI BepinuH A u B.

3. Br16op nepeMeHHBIX MPOTpaMMBbI



W3 mpuBEICHHOTO BBIIIE PEIICHUS ONPEIENIIeM CIIEAYIOIINE TIEPEMECHHBIC:
MCXOJIHBIC JAaHHBIC — KOOPIWHATHI BEPIIUH HA TIOCKOCTH (X1,Y1), (X2,Y2), (X3,Y3);
IIPOMEIKYTOUYHBIE JaHHbIE — JUIHHBI CTOPOH (A, B, C), p — monmymnepumerp.
pe3yabTaT — IIIOIIa b TPEyrojabHuKa (S).

4. brok-cxeMa ajiroputmMa
5. . Kox mporpammsl.

Iopsinok BbINOJIHEHHUSI PA0OTHI:

1.

2.
3.
4

CocTaBUTh MAaTEMaTUYECKYIO MOJEIb 3aJaUH.

Bri6pats 1 060cHOBaTh HanboJIee pallMOHAIBHBIN METO/1 PEIICHUs 33/1a4H;
PazpaboTtare anroput™ Uit pelieHus 3a/1a4u.

Hanucats 1 oTiiaguth nporpaMmy.

(I)opMa NMpeacTaBjJacHud pedyjabTara:

1. Anropurt™m nporpaMmsi.
2. Kox mporpaMMsl.

Kpurepun oneHku:

«OTINYHO» - TEOPETHUYECKOE COJEp)KAHHE Kypca OCBOCHO IIOJHOCTBIO, 0€3 MpoOesoB,
yMeHHsI C(HOPMUPOBAHBI, BCE MPEIyCMOTPEHHBIE MPOrpaMMON Yy4eOHbIE 3a/laHusl BBINOJHEHBI,
Kady€CTBO UX BBIITOJIHCHHUA OLICHCHO BBICOKO.

—«XO0poII0» - TEOPETHUYECKOE COAEpXKaHHEe Kypca OCBOCHO MOJIHOCThIO, 0e3 MpoOelos,
HEKOTOpbIe YMEHHUS cHOPMUPOBAHBI HEJOCTATOUHO, BCE MPEIyCMOTPEHHBIE TPOrpaMMoOil yueOHbIe
3alaHuA BBIIIOJIHCHBI, HCKOTOPBIC BU/IbL SaI[aHI/Iﬁ BBIIIOJIHEHBI C OIIHOKaMH.

—«Y IOBJIETBOPUTENILHO» - TEOPETHUYECKOE COJAEpKAHUE Kypca OCBOEHO YACTUYHO, HO
MpoOeNbl HE HOCAT CYIIECTBEHHOTO XapakTepa, HEoOXOauMble yMEHHUS pabOThl ¢ OCBOCHHBIM
MaTepuajoM B OCHOBHOM C(OPMHUPOBaHbI, OOJBIIMHCTBO MPEAYCMOTPEHHBIX MPOrpaMMoOi
oOyueHusi y4eOHBIX 3aJaHWil BBHIMOJHEHO, HEKOTOpPbIE W3 BBHIMOJIHEHHBIX 3aJaHUi CcoJepKar

OILIINOKH.

—«HeynoBiIeTBOpUTENIBHO» - TEOPETUUYECKOE COJIepkKAaHUE Kypca HE OCBOCHO, HEOOXOMMBbIe
yMeHUs He c(OPMHUPOBAHBI, BBINOJIHEHHbIE YUeOHbBIE 33/1aHUS COIEPKAT IPyOble OIMOKH.



1.

ok w

Tema 2.3. bazoBble KOHCTPYKIMH S3bIKOB IPOrPAMMHPOBAHUS

IIpakTnyeckue padornl Ne7,8
Oneparop ycjioBus

Hean:

Hayuutbcst mpuMeHsITh 6a30BbIE TIOHSITHS TCOPUH MPUOIMIKEHHBIX METOJIOB PEIICHHS 33249
Ha OBM.

CdopmupoBaTh mpeacTaBieHUe 00 aNrOpUTMAax pEHICHHs MPUKIAAHBIX 3a7ad, HAYIHTCS
HAaIMCAHMIO U OTJIAJKA IPOTrPaMMHOIO KOJa.

Bri0Opats 1 0600cHOBaTH HarboJIee palMOHAIBHBIN METO/I U AJITOPUTM PEIICHHS 3a/1a4U;
Pa3zpaboraTh anropuT™ Ui pelieHus MPUKIaIHbIX 3a1a4;

Hanucares nporpaMMHbIif KOA U OTJIAIATh IPOrpaMMy.

Brinosinus padorty, Bl Oynere:
YMETh.

IPUMEHSTh CTaHJIapTHBIE AITOPUTMBI B COOTBETCTBYIOLINX O0JIACTSIX;

IPUMEHSATH BEIOPAHHBIE A3bIKU POrPaMMHUPOBAHUS JJIs HAMCAHUSI TPOrPaMMHOTO KOJIa;
MCII0JIb30BaTh BEIOPaHHYIO Cpely IPOrpaMMHUPOBAHUS;

BBISIBIISIT 1€(DEKTHI U OTKIOHEHHS B ()YHKIIMOHHUPOBAHUH MPOTPAMMHOT0 00ECTICYCHHS
KOMITBIOTEPHBIX CUCTEM U KOMILJIEKCOB.

MaTepnaﬂbnoe odecmeyeHue:

ITepcoHanbHBIE KOMIIBIOTEPHI;

Kommnektsl pobotexuuueckue "[leppoPobor NXT";

Kommnekt pobororexuuueckuit "LEGO";

KonTpomnep 500995 ROBO TX;

Habop akkymynsatopHsiif Accu Set;

Hab6ops! koncTpykTopckue ROBO TX;

HaTtumk nsera 1uist Mukpokomnerorepa NXT;

[TporpamMmmHoOe obecrieueHue 001Iero u NpohecCUOHaILHOTO Ha3HAYEHUS, B TOM UUCIIE
BKJTIOHaroiee 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. CocraBurh AITOpUTM  PpCHICHUA 3aJaydu, KOTOpBIﬁ OonpeacisiCT MO0 BBCACHHBIM

KOOpJIUHATaM, MOMaIaeT JIM 3aJaHHas TOUYKa B OKPY>KHOCTH ¢ IeHTpoM B Touke O (0;0) u 3agaHHBIM
panuycom R.

Xon pa0doThI:
2. MaremaTnueckas IIOCTaHOBKA 3aJa4yu



=
|

3ajaHHas TOYKa MMEET KoopAauHaThl X, y. Paccmorpum Tpeyroiapuuk AOC. LZOCA=90°, OC=x,
AC=y, cnenoBatenbHO, 1o Teopeme [udaropa:
AO? (runotenysa)= OC*+AC? (AO*=x2+yP).
[105TOMY YCIIOBHE IIPUHAUICKHOCTH TOUKH OKPYKHOCTH MOYKHO 3alIMcaTh B Bue:X2+y’<R?,
3. Be1bop nepeMeHHbBIX POrpaMMBbl

W3 npuBeEHHOTO BBILIE PELICHUS OINpeeIsieM CleAYIOIINe IepEMEHHbIE:
UCXOJIHBIC JaHHbIC — paguyc oKpykHOCTH (R) 1 KoopAuHATHI TOUKH (X U Y);
pe3yibTatr — coobuieHne «B okpyxHOCTH» MK «BHE OKPYKHOCTH.
Tak xak paanyc OKpyKHOCTU U KOOPAMHATHI TOUKH MOTYT IPUHUMATh JIOObIe 3HaUEHUS (2;
2,5; 3,75), Bce nepeMeHHbIE [T JaHHOM 3a]1auu OIpe/IesIeHbl KaK JeiCTBUTEIbHBIC YUCIIA.

3. buok-cxema anropurMa.
4. Koja mporpammsi.

3ananue:

1. ®opmynupoBKa 3a1a4u

CocTaBUTh QlITOPUTM pEIICHHUS 3aJaud, KOTOPBIM MO BBEACHHBIM KOOPAMHATAM TOYKH
OTIpeJIEIISIeT, MOMAIAeT JIM 3Ta TOUYKA B 3AIITPUXOBAHHYIO 00JIaCTh.

. A
N

Xon paborsr:
2. MaremaTtnueckas IOCTaHOBKA 3a/1au

3anuiieM ycjaoBHs IMOMAJaHHUs TOYKU B 00JacTh B BHUJE Gopmyin. OOIacTb MOXKHO OIUCATh
KaK Kpyr, NepeceKarouuiicss ¢ TpeyroibHUKOM. Touka MOKET momaaarh Ju0o B Kpyr, Jubo B
TPEYroJbHUK, JUOO0 B UX OOIIyI0 YacTb. YCJIOBHME IMOMNAJaHUE TOYKM B KpPYr 3alHIIEM Kak
x% +y*% = 12, T.K. painyC OKPYKHOCTH B COOTBETCTBHH C TpadUuecKOil HHTeprpeTanueil paBeH 1.

Tak kak TpEyroJbHUK pPACHOJOKEH B TPEThe YETBEPTH KOOPAWHATHOW IUIOCKOCTH,
x=0 .
CIIEIOBATENFHO, JIJIsl HETO BBIMOJHSETCS YCIOBHE {)_, ~ - BbIBEIeM ypaBHCHHE NPSMOM JIHMHUM,
OrpaHMYHMBAIONICH TPEYTOJbHHUK CHH3Y.
W3BecTHO, 4TO mpsiMas JHHUS NpoxomuT uepe3 naBe Touku: (-2;0) u (0;-2). Tpebyercs

COCTaBUThH ypaBHEHHUE NPSIMOH JINHUU.
OO6muii  BUA  ypaBHEHHMs — npsiMoii v = kx + b, rme k, %, —  (QUKCHMpPOBaHHBIC  YHCIIA.

Hckomas npsimast ¥ = kx + b ¢ moka HeU3BECTHBIMU KO3 (UIIUEHTaMU K, X, IIPOXOJHUT Yepes
TOYKH (-2,0) u (0;-2), a, 3HAYMWT, BBIMOJIHSFOTCS paBeHCTBA



0=k-(—2)+b " —2=k-0+b ,9yr0  MOXHO  3amucaTb B  BHUIE  CHCTEMBI:
0=k-(—2)+5b 0=k-(—2)+5b
{ I/IJII/I{ Ca— b .

PemmB crcTeMy OTHOCUTEIFHO HEM3BECTHBIX K u D , MBI HaiiieM ypaBHEHUE PSMOIA.
[Moacrasum 3Hauenue b = —2 B ypasuenue 0 = k - (—2) + b:
—2k = —b
—2k =—(-2)
—2k =2
k=-1
Takum oOpazom, HCKOMOE YypaBHEHHE TnpsMod wumeer Bua V= (—1)-x—2. Tak Kak

3alITPUXOBaHHAsA 00JAacTh PACIOJOKEHA BBIIIE NMPSAMON JIMHUM, OTPAHUYMBAIOUICH TPEYTOJBHUK

x=0
CHM3y, TO MOINaIaHHC TOYKHM B TPCYTrOJbHMK 3aIMIICM KakK ¥y =0 . CnenoBarensHo,
v=-—x—2
x=0
3alITPUXOBaHHAsE 00J1ACTh ONPECICHA CICAYIONIMMH YCIOBUAMU ¥ + y2 = 12wy ¥ =0
y=z—x-—2

3. Be1bop nepeMeHHbBIX POTrpaMMBbl

W3 npuBEICHHOTO BBIIIIE PEIICHUS ONPEIEIIEM CIIEAYIOIINE TIEPEMECHHBIC:
UCXOJIHBIC JTAHHBIC — KOOPAUHATHI TOUKH (X U Y);
pe3yibTar — cooduienue «lIpunaanexut wm «He npuHaIeKuT.
Tak kKak KOOpAMHATHI TOYKM MOTYT TPUHUMAThL JrOOBIe 3HaueHus (2; 2,5; 3,75), Bce
MIEPEMEHHBIC OIPEICIIsIeM KaK JCHCTBUTEIbHBIC YK CIIA.

4. briok-cxeMa ajropurtMa.
5. Kog nmporpammsl.
ITopsinok BbINOJHEHHS PadOTHI:

1. CocTraBUTh MAaTEMAaTHYECKYIO MOJIEITh 3a/1auu.

2. Bri6pats 1 060cHOBaTH HanboJiee pallMOHAIBHBIN METO/I PEIIeHUs 33/1a4H;
3. Pa3paborats aJropuT™ JIs peNICHHS 3a/1a4H.

4. Hanucatp 1 oTnaguTh nporpaMmy.

®opma npeacTaBiaeHus pe3yJabTara:
1. Anroputm nporpammsi.
2. Kox nporpaMMsl.

Kpurepum oueHku:

«OTINYHO» - TEOPETHUYECKOE COJEp)KaHHe Kypca OCBOECHO TOJIHOCTBIO, 03 MpoOesos,
yMeHHS c(HOpPMHpOBaAHBI, BCE MPEIYCMOTPEHHBIE MPOTrpaMMON Y4IeOHBIC 3aaHUs BBITOJHEHEI,
KaueCTBO UX BBINOJHEHHUS OIICHEHO BBICOKO.

—«XO0poIIo» - TEOPETHUYECKOe COIepKaHHWE Kypca OCBOSHO TOJHOCTBIO, 0€3 IMpoOeroB,
HEKOTOpbIC YMEHHUS CHOPMHUPOBAHBI HEJIOCTATOYHO, BCE MPEAYCMOTPEHHBIC TIPOTpaMMOi yaeOHbIe
3aJlaHus BHIMIOJIHEHBI, HEKOTOPHIE BU/IbI 331aHU BHITIOJTHEHBI C OITHOKAMH.

—«Y IOBJIETBOPUTETHHO» - TEOPETHUECKOE COJEpKaHHEe Kypca OCBOCHO YAaCTHYHO, HO
npoOensl HE HOCAT CYHIECTBEHHOTO XapakTepa, HEoOXOAWMBbIE YMEHHs pabOThl C OCBOCHHBIM
MaTepuajoM B OCHOBHOM C(OPMHUPOBAHBI, OOJBIIUHCTBO MPEAYCMOTPEHHBIX MPOTPaAMMOM
oOydeHUsT Y4eOHBIX 3aJaHWi BBHITIOJHEHO, HEKOTOpPhIC W3 BBIMOJIHCHHBIX 3aJaHW COJIEpIKaT
OIITOKHU.

—«HeynoBiaeTBOPUTENBHO» - TEOPETUUECKOE COAEepKaHUE Kypca HE OCBOEHO, HEOOXOUMbIE
yMeHUs He c(hOpMUPOBaHBI, BHITIOJIHEHHBIC YUeOHBIE 3aJaHuUs COIEpKAT TPyObIe OMNOKH.
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Tema 2.3. bazoBble KOHCTPYKIMH S3bIKOB IPOrPAMMHPOBAHUS

IIpakTHyeckoe 3ansaTne Ne9
Omneparop LUK ¢ IPeayCcI0BHEM

Hean:
HayuuTbcst mpuMeHsITh 6a30BbIe TTOHITHS TEOPUH MPUOIMIKEHHBIX METOJIOB PEIICHUS 33129
Ha OBM.
CdopmupoBaTh mpeacTaBlieHue 00 aNrOpUTMAax PENICHHs MPUKIAJHBIX 3a7a4, Hay4duTCs
HAaIMCAHMIO U OTJIAJKA IPOTrPaMMHOIO KOJa.
Bri0Opats 1 0600cHOBaTH HarboJIee palMOHAIBHBIN METO/I U AJITOPUTM PEIICHHS 3a/1a4U;
Pa3zpaboraTh alropuT™ Ui pelieHus MPUKIaIHbIX 33]1a4;
Hanucares nporpaMMHbIif KOA U OTJIAIATh IPOrpaMMy.

Brinosinus padorty, Bl Oynere:

YMETB!
IPUMEHSTh CTaHJIapTHBIE AITOPUTMBI B COOTBETCTBYIOLINX O0JIACTSIX;
IPUMEHSATH BEIOPAHHBIE A3bIKM POrPaMMHUPOBAHUS I HAMCAHUsI TPOIPAaMMHOT0 KOJ1a;
MCII0JIb30BaTh BEIOPaHHYIO Cpely IPOrpaMMHUPOBAHUS;
BBISIBIISITH 1€(DEKTHI U OTKIOHEHHS B (YHKIIMOHUPOBAHUH IPOTPAMMHOT0 00€CIICUEeHUS
KOMITIBIOTCPHBIX CUCTEM U KOMILJICKCOB.

MarepunanbHoe obecrnieyeHue:
ITepcoHanbHBIE KOMIIBIOTEPHI;
Kommnektsl pobotexuuueckue "[leppoPobor NXT";
Kommnekt pobororexuuueckuit "LEGO";
KonTpomnep 500995 ROBO TX;
Habop akkymynsatopHsiif Accu Set;
Hab6ops! koncTpykTopckue ROBO TX;
HaTtumk nsera 1uist Mukpokomnerorepa NXT;
[TporpamMmmHoOe obecrieueHue 001Iero u NpohecCUOHaILHOTO Ha3HAYEHUS, B TOM UUCIIE
BKJTIOHarolee B ceds cienyromee [10:
MS Windows 7 (moamucka Imagine Premium)
MS Office 2007
7Zip
MS Visual Studio (moxmucka Imagine Premium)
Visual Studio Code
Calculate Linux Desktop

3amanme:
1. ®opmynupoBKa 3a1auu

CocTtaBuTh anroputM pacuera ¢pakropuana N! ¢ UCIIOTB30BaHUEM PA3TUYHBIX BHJIOB LIUKJIA.
Xon pa0doThI:

2. MaremaTHnueckas IIOCTaHOBKA 3aJ1auu
dakropuan uucina N (o6o3nauaercs N!) — mpousBezeHue Bcex HaTypaibHBIX yucen g0 N

BKIIFOUHUTCIILHO!

N!=1-2-3-...-N



[To ompenenenuto mnomararor 0! = 1. dakropuan onpeaenéH TOJbKO IS ILENbIX
HeOTpI/IHaTeHBHBIX YHUCCII.

3. Bb10op nepeMeHHbIX IPOrpaMMBbl

J4 K] MMPUBCACHHOI'O BBIIIC PCIICHUS OIIPCACIIACM CICAYIOINE TCPEMCHHBIC!
UCXOJIHbIC JaHHbIC — 3HaYeHHE N;
pe3yibTar — 3Hadenue factorial.
BbiOOp mepeMeHHBIX: apryMEeHT U 3HaueHHe (QYHKIUH MOTYyT [PHHUMATH IEIIbIe
HCOTPULATCIIbHBIC 3HAUCHUA.

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

3aganue:
1. ®opmynnpoBKa 3a1a4u
CocCTaBUTh aNTOPUTM BBIYUCIICHHS CYMMBI psijia:

2 3 n-1_n
X X -1) 7 x
y=X-—+—+K + L
2 3 n
IOCTYCJIOBUEM U IIPEAYCIIOBUCM.

Xoa padoTsI:

¢ toynocteio €=0.0001 ¢ ucnonp3oBaHUEM LIMKIIA C

2. MareMarnyeckas IoCTaHOBKaA 3aga4un

Psan mpencraBisser co0Ol CyMMy claraeMbIX, B KOTOPOM I€pel KaXKIAbIM ClIaraeéMbIM
gyepenyercss  3HaK  (mepel  TEpBBIM  claraéMbIM  3HaK  «+»,  [epea  BTOPBIM  —
«-», TIEPEIl TPETBUM — «+», TIEPe]l YeTBEPTHIM — «-», U T.1.). [loaTOMY IJisl €ro y4dera B alropuTM
HAKOIUICHHUSI CyMMbI BBOJMM MIEPEMEHHYIO, OTBEUAIONIYIO 32 3HAK — Z.

[Ipn HakoOIUICHWHM CYMMBI, HadaJlbHOE 3HA4YCHHE CyMMbI oOHyisieM, T.e. S=0. IlepBoe

Xl
cllaraeMoe MOXXHO TPEJICTaBUTh B BHUJIE 1 T.€. HAYaIbHOE 3HAYEHHUE CTENEeHU X U 3HAMEHATENb

PpaBHBI 1. Illar u3MeHEHNs CTEIICHH M 3HAMCHATEIS COBIIAAACT U PaBCH 1. TOYHOCTH BBIYMCIICHUS
OMpeacICTCA 3HAYCHHUEM CJIaracMoro.

3. Be10bop nepeMeHHbIX TPOrpaMMbl

W3 mpuBEICHHOTO BBIIIE OMUCAHUS OMPEILIISIeM CIICAYIONIIE IePEMEHHbIC:
UCXOJIHbIC JaHHbBIE — 3HAYCHUE X;
HavaibHOE 3HaYeHHEe cyMMbl S paBHo 0 (S=0);
HavyaJIbHOE 3HAUYCHHE CTCIICHN X M 3HaMeHaTelb paBHbl 1 (i=1);
3HaK Tepe]] MEePBhIM CllaraeMbIM — «+» (z=1);
pe3ynbTar — 3HaueHHe S.

4. brok-cxema aJiropuT™MaA.
5. Kox mporpammsl.

IHopsiaok BbINIOJIHEHUS Pa0OTHI:

1. CocTaBUTh MaTEMaTUUYECKYIO MOJIEIb 3a/1a4H.

2. Bri6pats 1 060cHOBaTH HaMbOJIEE PAIIMOHATBLHBIN METO/T PEIICHUS 3a1a4H;
3. Pa3paborats anropuT™ A7 penieHus 3a1a4u.

4, Hammcarp u oTnanute mporpammy.

®opma npeacTaBiaeHus pe3yJibTaTa:
1. AnropuTt™m mporpamMMmBbl.
2. Kox mporpammel.

Kpurepun oneHku:



«OTIMYHO» - TEOPETHUYECKOEe COJEpKaHHWE Kypca OCBOCHO IIOJIHOCTBIO, 0e3 MpoOeos,
yMeHusi c(hOpMUpPOBaAHBI, BCE IMPEIyCMOTPEHHbIE MPOTPaMMOIl y4yeOHBIE 3a/JaHUsI BBIIOJIHEHBI,
Ka4eCTBO MX BBIIIOJIHCHUS OI[CHEHO BBICOKO.

—«XOopowIo» - TEOPETHUYECKOE COJECpIKaHHE Kypca OCBOEHO IIOJIHOCTBIO, 0e3 MpoOeros,
HEKOTOpble yMEHUs c(hOPMUPOBAHBI HEAOCTATOUYHO, BCE MPEIYCMOTPEHHBIE MPOTPAMMOil yueOHbIe
3a7[aHus BBIIOJIHEHBI, HEKOTOPbIC BU/IBI 3aJaHUH BHIITOJIHEHBI C OIIMOKAMHU.

—«Y IOBJIETBOPUTEIHHO» - TEOPETHUECKOE COJEp)KaHHE Kypca OCBOCHO YaCTHYHO, HO
npobOensl HEe HOCAT CYHIECTBEHHOTO XapakTepa, HEOOXOIUMbIE yMEHHUS Pa0OThl C OCBOCHHBIM
MaTepuaJioM B OCHOBHOM C(OPMHUPOBAHBI, OOJBIIMHCTBO IPEAYCMOTPEHHBIX MPOTPaMMOI
o0y4yeHHs Y4eOHBIX 3aJaHUN BBINOJIHEHO, HEKOTOPHIE W3 BBINOJHEHHBIX 33aJaHUN COAEpIKaT
OLIMOKH.

—«HeynoBIeTBOPUTEIIEHO» - TEOPETUYECKOE COACpPIKAHUE Kypca HE OCBOCHO, HEOOXOANMBIE
yMeHUs He C(OPMHUPOBAHBI, BHINIOJHEHHBIE Y4eOHBIC 33aHUs COAEPHKAT TPYObIE OMINOKH.



Tema 2.3. bazoBble KOHCTPYKIMH S3bIKOB IPOrPAMMHPOBAHUS

IMpakTnyeckoe 3ansiTue Ne 10
Oneparop HUKJIA ¢ MOCTYCJI0BHEM

ean:

1. HayuwTthcst mpuMEHATHh 0a30BbIC MOHITHS TEOPUH MPUOTMKESHHBIX METOJIOB PEIICHUS 3a/1a4
Ha OBM.

2. CdopmupoBarh NpeacTaBiICHUE 00 aJIrOpUTMaxX PEIICHHS MPUKIAJHBIX 3a1ad, HAYYUTCS
HAaIMKUCAHUIO U OTJIAJKA MPOTrPaMMHOTO KOJa.
Br16path 1 000CcHOBaTh HaNMOOJIEE PAIIMOHATLHBIN METOJT M AITOPUTM PEUICHUS 3a/1a4u;
Pa3paborare anroput™ A pelieHus NpUKIaaHbIX 3a/1a4;
Hanucath nporpaMMHbIN KOJI U OTIQAUTH IPOrpaMmy.

ok w

Boinoinus padorty, Bel Oynere:
YMETh:
— [PUMCHATH CTAHAAPTHBIC AJITOPUTMBI B COOTBETCTBYIOIIIMNX 06nacmx;
— I[PUMCHATH BI)I6paHHI>Ie SA3BIKHA IPOTpaMMUPOBAHUA AJI4 HAITMCAHWA IIPOTrPpaMMHOI'0 K04,
— HCIIOJIb30BaTh BEIOPAHHYIO CPEely MPOTrPaMMHUPOBAHUS;
— BBISBIATH 1€(DEKTHl U OTKIOHEHUS B (DYHKIIMOHHUPOBAHUH MPOTPAMMHOI0 00eCIIeUeHHUs
KOMITBIOTEPHBIX CHCTEM U KOMILIEKCOB.

MarepunanbHoe obecrnieyeHue:
— IlepcoHanbHbIE KOMIIBIOTEPHI;
— Kowmmnektsl poborexuuueckue "IleppoPodor NXT";
— Kowmmnekt pobororexunueckuii "LEGO";
—  Kontpomrep 500995 ROBO TX;
— Ha0op akkymynaropHsiit Accu Set;
— Ha0bops! koHcTpykTOpckne ROBO TX;
— JlaTumk uBera 11 MUKpokoMIibrorepa NXT;
— IlporpammMHoe obGecrieueHue o0I1ero 1 npodheccCHoHaIbHOTO Ha3HAUEHUs, B TOM YHCIIe
BKJIFOYaroniee B ceds cnenyromiee [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 noMouwbro cenepamopa CﬂyllaﬁHle qucei

Jlns reHepanuu uncen B auanasoHe [A, B] MoxHO mcmons3oBath clienyromiee BhIpaKEHHE:
random(B-A+1)+A.

Hanpumep, Boipakenue Ali]=random(100) renepupyer uncna ot 0 1o 99, npu stom 100 He
BXOJIUT B IMAIIa30H.

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

3aganue:
1. ®opmynupoBka 3a1a4u



3amoJHUTh MAacCHMB N MENbIMU Cly4aiiHbIMH 4uciamu B auamnazone [—10; 15]. CocraBuTh
aJIFOpI/ITM BBIUNCIICHUA CyMMBI YCTHBIX YUCCII.

Xopn padoThr:
2. MaTtemaTtuueckasi IOCTaHOBKA 3aJ1a4U

[Tpu HaKOMJIEHUN CYMMBI, HAYaJIbHOE 3HAaY€HUE CyMMBbI 0OHYIseM, T.e. SUM=0.
BripaskeHnue s reHepanuu yrcen B auanaszone [-10; 15]:
A[i]=random(15-(-10)+1)+(-10), 1.e. 3anumiem B cieayroriem Buae Afi]=random(26)-10.
J11s1 4eTHOTO 3HAYEHUs dIeMeHTa BeInoHsercs yenosue Afi] mod 2=0.
3. Br16op nepeMeHHBIX MPOTpaMMBbI
W3 mpuBeICHHOTO BBIIIIE ONMCAHUS ONIPEIEIIIeM CIICAYIOIINE TIEPEMECHHBIC:

HCXOJIHBIC JJAHHBIC — KOJIMYECTBO JIEMEHTOB MaccuBa N;

HayvalbHOE 3HaYCHHE CyMMBI paBHO 0 (SUmM=0);

pe3yNIbTaT — 3HaUYCHHE HAKOTUICHHOM CyMMBI SUM.

4. brok-cxema anropuTMa.

5. Kox nmporpammel.

HOpﬂI{OK BbIIIOJTHCHU A paﬁon:

1. CocTaBUTh MaTEMaTUUYECKYIO MOJIEIIb 3a/1a4H.

2 Bri6pats 1 000cHOBaTH HanboJIee PAIMOHAIBHBIN METO/I PEIICHUS 33/1a4H;
3. Pa3paborate anroput™ A peuieHus 3a1a4u.

4 Hanucate 1 otnagute nporpammy.

®opma npeacTaBjeHUs pe3yJbTaTa:
1. Anroput™m nporpammsi.
2. Kox mporpaMMel.

Kpurepun onenkmn:

«OTINYHO» - TEOPETHUYECKOE COJIep’KaHHE Kypca OCBOEHO IOJHOCTBIO, 0€3 MpoOesos,
yMeHHsT c(OpMHpOBaHBI, BCE IMPEIYCMOTPEHHbIE NPOrpaMMON Y4YeOHbIE 3a/aHusl BBINOJHEHBI,
KAaueCTBO MX BBIIIOJIHEHHUS OLICHEHO BBICOKO.

—«Xopomo» - TEOPEeTHUECKOE COJIEpPKAHUE Kypca OCBOEHO IOJIHOCTBIO, 0€3 IMpoOelos,
HEKOTOpbIe YMEHHUs cOPMUPOBAHBI HEJOCTATOUHO, BCE MPEIYCMOTPEHHBIE TPOrpaMMoil yueOHbIE
3aJJaHMs BBIOJIHEHBI, HEKOTOPBIE BHJIbI 3aJaHUI BBITOJHEHBI C OIIMOKaMH.

—«Y IOBNIETBOPUTENBHO» - TEOPETHUECKOE COJIEpP)KAaHHE Kypca OCBOEHO 4YacTUYHO, HO
poOesibl HE HOCST CYHIECTBEHHOI'O XapakTepa, HEoOXOJuMble YMEHHUS pabOThl ¢ OCBOEHHBIM
MaTepuaJioM B OCHOBHOM C(OpPMHPOBAHbI, OOJBIIMHCTBO MPEIYCMOTPEHHBIX IPOrpaMMOn
oOyueHusi y4eOHBIX 3aJjaHUI BBHIMOJHEHO, HEKOTOpble W3 BBHIMOJIHEHHBIX 3aJaHUIl colepkar
OLIMOKH.

—«HeynoBiIeTBOpUTENIBHO» - TEOPETUUYECKOE COAEPKAHNE Kypca HE OCBOCHO, HEOOXOMMBbIE
yMeHHs He ¢(hOpMHUPOBaHbI, BHINOIHEHHbIE YUeOHbIE 3a/1aHUs COJIEpKaT TPyObIe OMNOKH.
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Tema 2.3. bazoBble KOHCTPYKIMH S3bIKOB IPOrPAMMHPOBAHUS

IpakTnyeckoe 3ansitue Ne 11
Oneparop HUKJIA ¢c IapaMeTpPoOM

Hean:
Hayuutbcst mpuMeHsITh 6a30BbIE TIOHSITHS TCOPUH MPUOIMIKEHHBIX METOJIOB PEIICHHS 33249
Ha OBM.
CdopmupoBaTh mpeacTaBlieHue 00 aNrOpUTMAax PENICHHs MPUKIAJHBIX 3a7a4, Hay4duTCs
HAaIMCAHMIO U OTJIAJKA IPOTrPaMMHOIO KOJa.
Bri0pats 1 000cHOBaTH HarboJIee PalMOHAIBHBIN METO M aJITOPUTM PEIICHUS 3a1a4u;
Pa3zpaboraTh anropuT™ Ui pelieHus MPUKIaIHbIX 3a1a4;
Hanucares nporpaMMHbIif KOA U OTJIAIATh IPOrpaMMy.

Brinosinus padorty, Bl Oynere:

YMETB!
IPUMEHSTh CTaHJIapTHBIE AITOPUTMBI B COOTBETCTBYIOLINX O0JIACTSIX;
IPUMEHSATH BEIOPAHHBIE A3bIKM POTPAMMHUPOBAHMS JUIs HAIMUCAHUS IPOrPAMMHOTO KO/,
MCII0JIb30BaTh BEIOPaHHYIO Cpely IPOrpaMMHUPOBAHUS;
BBISIBIISITH 1€(DEKTHI U OTKIOHEHHS B (YHKIIMOHUPOBAHUH IPOTPAMMHOT0 00€CIICUEeHUS
KOMITIBIOTCPHBIX CUCTEM U KOMILJICKCOB.

MarepunanbHoe obecrnieyeHue:
ITepcoHanbHBIE KOMIIBIOTEPHI;
Kommnekts! pobotexuuueckue "[leppoPobor NXT";
Kommnekt pobororexuuueckuit "LEGO";
KonTpomnep 500995 ROBO TX;
Habop akkymynsatopHsiif Accu Set;
Hab6ops! koncTpykTopckue ROBO TX;
HaTtumk nsera 1uist Mukpokomnerorepa NXT;
[TporpamMmmHoOe obecrieueHre 001ero u NpoecCUOHaIbHOIO0 Ha3HAYEHUS, B TOM UUCIIE
BKJTIOHaroiee 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

3ananue:
1. ®opmynupoBka 3a1a4u
3anoJHUTh MAacCUB N IENbIMU CIydyalHbIMH uuciaamMu B aumama3oHe [—5; 10]. CocrtaBuTh

AJITOPUTM BBIYUCICHUA TPOU3BCACHUSA ITOJIOKUTCIIBHBIX 9JICMCHTOB.

Xon paborsr:

2. MaTteMaTHyecKasi ITOCTaHOBKA 3a/1a4H

ITpy HaKOTUICHUH MPOM3BEICHMSI, HAYaIbHOE 3HAUCHUE MPOU3BEICHHs paBHO 1, T.e. pr=1.
BripakeHnue 1j1st reHepanuu yrcen B auanasone [-5; 10]:

A[i]=random(10-(-5)+1)+(-5), T.e. 3anumiem B cnenyromiem Buae A[i]=random(16)-5.
J1J1s1 TIOJIOKHUTEIBHOTO 3HAYEHHUS dJIeMEeHTa BhIoHseTes yeinoBue Alfi] >0.



3. Br16op nepeMeHHBIX MPOTpaMMBbI

W3 npuBeieHHOTO BhIIIE ONMHMCAHUS ONPEAEIIIeM CIIEIyIOIINe TePEMEHHBIE:
MCXOJIHbIE TAHHBIE — KOJIMUECTBO JIEMEHTOB MaccuBa N,
HavyallbHOE 3HAYCHHUE MTPOoM3BeacHUs paBHO 1 (pr=1);
pe3ynbTaT — 3HaU€HHE MPOU3BEACHHUS PI.

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

HOpﬂ)IOK BbIITOJTHCHU A paﬁoTBl:

1. CocTaBUTh MATEMAaTHYECKYIO MOJIEIb 3a/1a4H.

2. Bri6pats 1 000cHOBaTH HanboJIee PallMOHAIBHBIN METO/I PEIICHUS 33/1a4H;
3. PazpaboTaTe anroputm ajs peiieHus 3a1a4H.

4, Hanucate 1 otnagute nporpammy.

®opma npeacTaBIeHus pe3yJbTara:
3. ANroput™m nporpaMmmsi.
4. Kon nporpammsl.

Kputepun onenkmn:

«OTINYHO» - TEOPETHUYECKOE COJEp)KaHHE Kypca OCBOEHO IOJHOCTBIO, 0€3 IMpoOesoB,
yMeHus1 chopMUpOBaHBI, BCE IMPEIYCMOTPEHHBIE MPOTPaMMOIl ydeOHBIE 3aJaHUsl BBIIOJTHEHBI,
Ka4yeCTBO UX BBIIIOJHEHUS OLIEHEHO BBICOKO.

—«XOopomo» - TEOPEeTHYECKOEe COJAEepKaHHE Kypca OCBOEHO IIOJIHOCTBIO, 0e3 Ipobenos,
HEKOTOpbIe yMEHUs c(hOPMUPOBAHBI HEAOCTATOUHO, BCE MPEAYCMOTPEHHBIE MMPOTPaMMO y4eOHbIE
3aJJaHUs BBIIIOJIHEHBI, HEKOTOPBIE BHJIbI 3aJaHUH BBIIOJHEHBI C OIIMOKAMHU.

—«Y IOBNIETBOPUTENIBHO» - TEOPETHUECKOE COJEpKaHME Kypca OCBOGHO 4YacTHMYHO, HO
poOesibl HE HOCST CYHIECTBEHHOI'O XapakTepa, HEoOXOJuMble yMEHUs pabOThl C OCBOCHHBIM
MaTepuajJioM B OCHOBHOM C(OPMHPOBAHBI, OOJIBIIMHCTBO MPEIYCMOTPEHHBIX IPOrpaMMOi
oOyueHusi y4eOHBIX 3aJjaHUI BBHIMOJHEHO, HEKOTOpPblE U3 BBHIMOJIHEHHBIX 3aJaHUI colepkar
OLIMOKH.

—«HeynoB1eTBOPUTENBHO» - TEOPETUUECKOE COAEPKAHUE Kypca HE OCBOEHO, HEOOXOIUMbIE
yMeHHs He ¢(hOpMHUPOBaHbI, BBINIOJIHEHHbIE YUeOHbIE 3a/1aHUs COJIEpKaT ITpyOble OIINOKH.
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Tema 2.4. MaccuBbl

IIpakTHyeckoe 3ansaTue Ne 12
Pabora co ctpokamu

ean:
Hayuutbcst mpuMeHATh 6a30BbI€ TOHITHS TEOPUH MPUOIMKESHHBIX METOJI0B PEIICHUS 3a1a4
Ha OBM.
CdopmupoBaTh MPEACTABICHHE 00 aJTOPUTMAxX PEIICHUS MPHUKIATHBIX 33/1ad, HaYIHTCS
HAIKMCAHUIO U OTJIAJKA MPOTrPaMMHOTO KOJa.
Br16path 1 000CcHOBaTh HaMOOJIEE PAIIMOHATLHBIN METOJT M AITOPUTM PEIICHUS 3a/1a4u;
Pa3paborare anroput™ A pelieHus NpuKIagHbIX 3a1ay;
Hamnucatb nmporpaMMHBIN KOJ ¥ OTJIAAUTh MPOTPAMMY.

Boinosinus padorty, Bl Oynere:

YMETh:
MNPUMCHATH CTAHAAPTHBIC AJITOPUTMBI B COOTBETCTBYIOIIIMUX 06nacmx;
MPUMEHSTh BHIOpPAHHBIE S3BIKH ITPOTrPAMMHUPOBAHUS JJIsI HAITMCAHUS IPOrPAaMMHOTO KOJIa;
UCIIOJIb30BaTh BEIOPAHHYIO Cpely MPOTrpaMMHUPOBAHUS;
BBISBJISTH J1e(DEKTHI M OTKJIOHEHUS B (DYHKIIMOHUPOBAHUH NMPOTPAMMHOI0 0OeCieUeHuUs
KOMITBIOTEPHBIX CUCTEM U KOMILIEKCOB.

MarepunanbHoe obecnieyeHue:
IIepcoHabHBIE KOMITBIOTEPHI;
Kommexts! poborexunueckue "[leppoPobor NXT";
Kommekt pobororexamueckuii "LEGO";
Kontpomnep 500995 ROBO TX;
HaGop akkymynstopHslii Accu Set;
HaGops! koHcTpykTOpckue ROBO TX;
Jaruuk nera msg MUKpokomnbsrorepa NXT;
[TporpamMHoe oOecnieueHre oO1Iero U MPo(ecCHOHANBHOTO Ha3HAYEHUS, B TOM YHCIIe
BKJITOYaroniee B ceds cnenyrouiee [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

e Jlana cTpoka, 3aKaHYMBaroIasics Toukou. [logcunTarh, CKOIBKO CIIOB B CTPOKE.

o Jluwnue npobenvi. Jlana CTpoOKa, COCTOSIIAS U3 CJIOB, PA3JCICHHBIX MPOOETaMH.
Hanummre mnporpammy, yaanswomyro nuimHue mpoodensl. [Ipoben cuutaercs
JIUIITHUM, €CJIA OH: CTOUT B Hadaje CTPOKH.

Xon paborsr:

2. brnok-cxema ajaropuTma.
3. Koa nporpaMmsl.

3aganue:
1. ®opmynupoBKa 3a/1a4uu:



- Hana ctpoka. [Togcunrats, ckobpko B Heil OykB R, K, T.
- Jluwnue npodenvt. JlaHa cTpoka, COCTOSIIAs W3 CJOB, pa3leleHHBIX mpobernamu. Hamummre
porpamMmy, YIQJSIFOUTYIO JUITHKE MpoOenbl. [IpobGen cunrtaercs JUITHUM, €CJIM OH: CJIEAyeT 3a
npobesom.

Xox padoThI:

2. BeiGop mepeMeHHBIX MPOrpaMMBbl

3. biok-cxeMa anropurma.
4. Kox nporpammsl
Iopsinok BbINOJIHEHHUSI PA0OTHI:

1. CocraBUTh MaTEMaTUYECKYIO MOJICIIb 3a/1a4H.

2 Bri6path 1 060cHOBaTH HarboJiee pallMOHAIBHBIN METO/ PEIlICHUs 33/1a4H;
3. Pazpabotars anroputm ajisi pereHus 3a1auu.

4 Hanucats 1 oTi1aguTh nporpaMmy.

dopma npeacTaBJieHus pe3yabTarTa:
1. Anroputm nporpammsi.
2. Kox mporpammel.

Kpurepun oneHku:

«OTIUYHO» - TEOPETHUYECKOE COJIEpPKaHWE Kypca OCBOCHO IOJHOCTBIO, 0€3 MpoOeIos,
yMeHUsI C(OPMHUPOBAHBI, BCE MPEAYyCMOTPEHHBIE MPOrpaMMOil ydeOHbIe 3aJaHHsl BBIOJHEHBI,
Ka4yeCTBO WX BBIMOJHEHHUS OIEHEHO BBICOKO.

—«XO0poII0» - TEOPETHUYECKOE COAEpk aHHEe Kypca OCBOCHO MOJIHOCTHIO, 0e3 MpoOelos,
HEKOTOpbIe YMEHHUs cHOPMHUPOBAHBI HEJOCTATOUHO, BCE MPEAyCMOTPEHHBIE TPOrpaMMoOil yueOHbIe
3a/IaHMsl BBIMIOJTHEHBI, HEKOTOPBIC BU/IbI 33/JaHWN BBITIOJIHEHBI C OIIMOKaMHU.

—«Y IOBJIETBOPUTENILHO» - TEOPETHUYECKOE COJAEpKAHUE Kypca OCBOEHO YACTUYHO, HO
MpoOeNbl HE HOCAT CYIIECTBEHHOTO XapakTepa, HEoOXOJuMble yMEHHUS pabOThl ¢ OCBOCHHBIM
MarepuajioM B OCHOBHOM c(OpMHUpOBaHBI, OOJBIIMHCTBO MPEAYCMOTPEHHBIX MPOTrpamMMoOit
oOyueHusi y4eOHBIX 3aJaHWil BBHIMOJHEHO, HEKOTOpPhIE W3 BBIMOJHEHHBIX 3aJaHU COJEpKaT
OIITNOKH.

—«HeynoBiaeTBOPUTENHEHO» - TEOPETHUECKOE COAEPKAaHUE Kypca HE OCBOEHO, HEOOXOIUMBIE
yMeHHUsI He c()OPMHUPOBAHBI, BHITIOJIHEHHBIE YUeOHbIE 3aJaHUs COJepKAT rPyOble OITUOKH.



Tema 2.4. MaccuBbl

IIpakTuyeckoe 3ansaTue Ne 13,14,15
AJITOPUTMBI OMCKA, COPTHPOBKH U 3aMeHbI

ean:

1. HayuuTthcst IpuMEHATHh 0a30BbIC TIOHATHS TEOPHH MPHUOIUKEHHBIX METOJIOB PEIICHHS 3a/1a4
Ha OBM.

2. CdopmupoBarh NpeacTaBiICHUE 00 aJIrOpUTMaxX PEIICHHS MPUKIAJHBIX 3a1ad, HAYYUTCS
HAIKUCAHUIO U OTJIAJIKU MPOTrPaMMHOTO KOJa.
Br16path 1 000CcHOBaTh HaNMOOJIEE PAIIMOHATLHBIN METOJT M AITOPUTM PEUICHUS 3a/1a4u;
Pa3paborare anroput™ A pelieHus NpUuKIaaHbIX 3a/1a4;
Hanucath nporpaMMHbIN KOJI U OTIQAUTH IPOrpaMmy.

ok w

Brinosinus padorty, Bl Oynere:
YMETB!
— IPUMEHSTh CTaHJAPTHBIE AITOPUTMBI B COOTBETCTBYIOLIUX 001aCTsX;
— IPUMEHSTb BEIOpaHHBIE A3bIKU IPOrPaMMHUPOBAHUS JJIs HAMCAHUSI IPOrPAaMMHOTO KOJIa;
— HCII0JIb30BaTh BHIOPAHHYIO Cpely MPOrpaMMHUPOBAHUS;
—  BBIABIATH Je(EKTHI U OTKIOHEHHS B (YHKIIMOHUPOBAHUH ITPOTPAMMHOI0 00ECIIeUeHUS
KOMITIBIOTCPHBIX CUCTEM U KOMILJICKCOB.

MarepunanbHoe obecrnieyeHue:
— IlepcoHanbHblE KOMIIBIOTEPHI;
— Kommnekts! poborexuuueckue "[leppoPobor NXT";
— Kommnekt pobororexunueckuii "LEGO";
— KonTtpomrep 500995 ROBO TX;
— Habop akkymynsaTopHslif Accu Set;
— Habops! koncTpykTopckue ROBO TX;
— Jlaruuk nBera aius Mukpokomibsrorepa NXT;
— IIporpammHoe obecnieuenue o61iero u NpodecCuoHaIbHOrO Ha3HAYEHUS, B TOM UHCIIE
BKJTIOHaroiee 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

3ananue:

1. ®opmynupoBKa 3a1a4uu:

CocTaBUTh AITOPUTM M HAIIMCATh MIPOTpaMMYy:

BbluuciauTs cymMmy M 4HCIIO MOJOXKUTEIBHBIX 37eMeHTOB Matpulibl A[N, N]|, Haxoagmuxcs
HaJ TJIaBHOM qUaroHaiblo.

Xox padoThI:

2. BeIOOp mepeMeHHBIX MPOrpaMMbl
3. biok-cxemMa anropurma.

4. Kon nporpamMmel

3amanme:



1. ®opmynupoBKa 3a/1auu:

CocTaBUTh AJITOPUTM U HAMIUCATh MIPOTPaMMY:

Hana wmartpuna B[N, M].. Halitu B Kaxaol CTpOKE MaTpUllbl MAaKCHUMaJIbHBIA H
MUHHUMAJIbHBIA 3JIEMEHTHl M MOMEHSATh UX MECTaMH C MEPBBIM M IOCIEAHUM 3JIEMEHTOM CTPOKH
COOTBETCTBEHHO.

Xox padoThI:

2. Bb10Op nepeMeHHBIX IpOrpamMmbl
3. biok-cxema anropurma.

4. Kox nporpamMmel

HOpﬂ)IOK BbIIIOJTHCHU A paﬁoTBl:

1. CocTaBUTh MAaTEMaTHYECKYIO MOJICIIb 3a]aYH.

2 Bri6pats 1 000cHOBaTH HanboJIee PallMOHAIBHBIN METO/I PEIICHUS 33/1a4H;
3. Pa3paborath alropuT™ s pEHICHUS 3a1a4H.

4 Hamucath 1 OTJIagUTh IPOTpaMMy.

®opma npeacTaBjeHUs pe3yJbTaTa:
1. Anroput™m nporpaMmsi.
2. Kox mporpaMMel.

Kputepun onenkmn:

«OTINYHO» - TEOPETHUYECKOE COJEp)KaHHE Kypca OCBOEHO IOJHOCTBIO, 0€3 IMpoOesos,
yMeHus1 chopMUpOBaHBI, BCE MPEAYCMOTPEHHBIE MPOrpaMMO YydeOHbIE 3aJaHvs BBHITOJIHEHBI,
Ka4yeCTBO UX BBIIIOJHEHUS OLIEHEHO BBICOKO.

—«Xopomo» - TEOPEeTHUYECKOE COAEpKaHUE Kypca OCBOEHO IIOJHOCTBIO, 0€3 IMpoOesos,
HEKOTOpbIe YMEHHUs c(OPMUPOBAHBI HEJOCTATOUHO, BCE MPEAYCMOTPEHHBIE TPOrpaMMoil yueOHbIe
3aJJaHMs BBINOJIHEHBI, HEKOTOPBIE BH/IbI 3aJaHUI BBIITOJIHEHBI C OIIMOKaMH.

—«Y IOBNETBOPUTENIBHO» - TEOPETHYECKOE COJAEpKaHME Kypca OCBOEHO 4YacTHMYHO, HO
poOesibl HE HOCST CYHIECTBEHHOI'O XapakTepa, HEOoOXOJuMble YMEHHUS pabOThl ¢ OCBOCHHBIM
MaTepuajJoM B OCHOBHOM C(OPMHPOBAHbI, OOJBIIMHCTBO MPEIyCMOTPEHHBIX MPOTrpaMMOi
oOyueHusi y4eOHBIX 3aJjaHUIl BBIMOJHEHO, HEKOTOpPblE W3 BBHIMOJIHEHHBIX 3aJaHUI colepkar
OLIMOKH.

—«HeynoBiaeTBOPUTENBHO» - TEOPETHUUECKOE COAECPKaHUE Kypca HE OCBOEHO, HEOOXOIUMbIE
yMeHHUs He ¢(hOpMHUPOBaHbI, BBINIOJIHEHHbIE YU€OHBIE 3a/1aHUs COJIEpKaT IpyOble OMINOKHU.



Tema 2.5. @®yHkuuu

IMpakTnyeckoe 3ausitue Ne 16
IMapameTpsbl GyHKIUM

Hean:

1. HayuuTbCst npUMEHATH 0a30BbIe MOHATHS TEOPUHU MPUOIMKEHHBIX METOJIOB PEIICHUS 3a7a4
Ha OBM.

2. CdopmupoBarh IpeACTaBiICHUE 00 aNrOpUTMax PEIICHHs MPUKIAAHBIX 3a/1a4, HAYYHUTCS
HaIMCaHUIO U OTJAJAKH IPOrPaMMHOIO KOAA.
Bri6patb u 060cHOBaTH HanbOJIEE PALlMOHATIBHBIN METO/] M AITOPUTM PELICHUS 33]auu;
Pa3paboTtaTh anroput™ Juist pelieHust MPUKIIAAHbIX 3aa4;
Hanucars nporpaMMHbIif KOA U OTJIAIUTh POrpaMMy.

ok w

Boinoinus padorty, Bel Oynere:
YMETh:
— [PUMCHATH CTAHAAPTHBIC AJITOPUTMBI B COOTBETCTBYIOIIIMNX 06nacmx;
— MPUMEHSTH BBIOpPAHHBIE S3BIKH MPOTPAMMHUPOBAHUS /711 HAITMCAHUS TPOTrPAMMHOTO KOJIa;
— HCIIOJIb30BaTh BEIOPAHHYIO Cpely MPOrpaMMHUPOBAHUS;
— BBIABIATH A€(DEKTHI U OTKIOHEHUS B (DYHKIMOHUPOBAHUH MPOTPAMMHOT0 00eceUeHHs
KOMITBIOTEPHBIX CUCTEM U KOMILIEKCOB.

MarepunanbHoe obecnieyeHue:
— IlepcoHanbHbIE KOMIIBIOTEPHI;
— Kowmmnektst poborexunueckue "[leppoPobor NXT";
— Kommnekt pobororexunueckuii "LEGO";
— KonTtpomrep 500995 ROBO TX;
— Ha0op akkymynaropHsiit Accu Set;
— Ha0Oops! koncTpykTOpckue ROBO TX;
— JlaTumk uBera 11 MUKpokoMIibrotepa NXT;
— IlporpammMHoe obGecrieueHue o0I1ero 1 NpodhecCHOoHaIbHOTO Ha3HAUEHUs, B TOM YHCIIe
BKJIFOYaroniee B ceds cnenyromuiee [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:

Hanucates QyHKIMIO, BBIBOJSIIYIO B TOpPSJIKE BO3PACTaHUS DIEMEHTHI OJHOMEPHOIO
MaccuBa. B riaBHoi nmporpaMMe BbI3BaTh (DYHKIMIO IS IBYX Pa3HBIX MAcCHBOB.

Xox padoThI:

2. BbiOop nepeMeHHbIX POrpaMMBI
3. brok-cxema anropurma.

4. Kon nporpammsl

3amanme:

1. ®opmynupoBKa 3a/1auu:

Hanwucats pyHKUINIO BEIYUCICHHS TPOU3BEICHNS IPIMOYTOIbHOM MaTpulbl A pasmepa k x m
Ha TMPsSMOYroJIbHYIO MaTpuily B pasmMepa m X n. B rnaBHoW mporpamme oOpaTHUThCS K ITOU

GbyHKIHU.



Xon paboThrI:

2. BeiOop nmepeMeHHBIX IPOrpaMMBbl
3. briok-cxema anropurma.

4. Kon mporpaMmsl

Iopsinok BbINOJIHEHUSI PAa0OTHI:

1. CocraBUTh MaTEMaTUYECKYIO MOJICIIb 3a/1a4H.

2. Bri6path 1 060cHOBaTH HanboJiee pallMOHAIBHBIN METO/1 PEIlICHUs 3a/1a4H;
3. PazpaboTtars anroputm ajis pereHus 3a1aum.

4. Hanucats 1 oTiiaguth nporpaMmy.

dopma npeacrabiieHus pe3yJbTara:
1. Anroput™m nporpammsi.
2. Kox mporpammel.

Kpurepun oneHku:

«OTIUYHO» - TEOPETHUYECKOE COJIEpPKaHWE Kypca OCBOCHO IOJHOCTBIO, 0€3 MpoOeIoB,
yMeHHsI C(HOPMUPOBAHBI, BCE MPEIyCMOTPEHHBIE MPOrpaMMON Yy4eOHbIE 3a/laHusl BBINOJHEHBI,
KauyeCTBO WX BBIMOJHEHHUS OIEHEHO BBICOKO.

—«XO0poIIo» - TEOPETHUYECKOE COACpXKaHHEe Kypca OCBOCHO MOJIHOCThbIO, 0e3 MpoOelos,
HEKOTOpbIe YMEHHUS cHOPMUPOBAHBI HEJOCTATOUHO, BCE MPEIyCMOTPEHHBIE TPOrpaMMOil yueOHbIe
3a/IaHMsl BBIMIOJTHEHBI, HEKOTOPBIE BUBI 3a/IaHUI BBITIOJIHEHBI C OIIMOKaMHU.

—«Y IOBNETBOPUTENBHO» - TEOPETHUYECKOE COJAEpKaHME Kypca OCBOCHO 4YacCTHYHO, HO
mpoOesbl HE HOCST CYHIECTBEHHOTO XapakTepa, HEoOXOoJuMble yMEHHUS pabOThl ¢ OCBOCHHBIM
MarepuajioM B OCHOBHOM C(OpMHUPOBaHBI, OOJBIIMHCTBO MPEAYCMOTPEHHBIX IPOTrpaMMOit
oOyueHusi y4eOHBIX 3aJaHWil BBHIMOJHEHO, HEKOTOpPbIE W3 BBHIMOJIHEHHBIX 3aJaHUi CcoJepKar
OIITNOKH.

—«HeynoBiaeTBOPUTENHEHO» - TEOPETHUECKOE COAEPKAHUE Kypca HE OCBOEHO, HEOOXOIUMBIE
yMeHHUsI He c()OPMHUPOBAHBI, BHITIOJIHEHHBIE YUeOHbIE 3aJaHUs COJepKAT rPyOble OITUOKH.



Tema 2.5. ®yHKkunu

IMpakTnyeckoe 3ansitue Ne 17
PexypcuBHbIe PyHKIMH

ean:

1. HayuuTthcst IpuMEHATHh 0a30BbIC TIOHATHS TEOPHH MPHUOIUKEHHBIX METOJIOB PEIICHHS 3a/1a4
Ha OBM.

2. CdopmupoBarh NpeacTaBiICHUE 00 aJIrOpUTMaxX PEIICHHS MPUKIAJHBIX 3a1ad, HAYYUTCS
HAIMKUCAHUIO U OTIAJKHA MPOrpaMMHOTrO Koja.
Br16path 1 000CcHOBaTh HaNMOOJIEE PAIIMOHATLHBIN METOJT M AITOPUTM PEUICHUS 3a/1a4u;
Pa3paborare anroput™ A pelieHus NpUuKIaaHbIX 3a/1a4;
Hanucath nporpaMMHbIN KOJI U OTIQAUTH IPOrpaMmy.

ok w

Brinosinus padorty, Bl Oynere:
YMETB!
— IPUMEHSTb CTaHJAPTHBIE AITOPUTMBI B COOTBETCTBYIOLIUX 001aCTsX;
— IPUMEHSTb BEIOpaHHBIE A3bIKU IPOrPaMMHUPOBAHUS JJIs HAMCAHUSI IPOrPAaMMHOTO KOJIa;
— HCII0JIb30BaTh BHIOPAHHYIO Cpely MPOrpaMMHUPOBAHUS;
—  BBIABIATH Je(EKTHI U OTKIOHEHHS B (YHKIIMOHUPOBAHUH ITPOTPAMMHOI0 00ECIIeUeHUS
KOMITIBIOTCPHBIX CUCTEM U KOMILJICKCOB.

MarepunanbHoe obecrnieyeHue:
— IlepcoHanbHblE KOMIIBIOTEPHI;
— Kommnekts! poborexuuueckue "[leppoPobor NXT";
— Kommnekt pobororexunueckuii "LEGO";
— KonTtpomrep 500995 ROBO TX;
— Habop akkymynsaTopHslif Accu Set;
— Habops! koncTpykTopckue ROBO TX;
— Jlaruuk nBera a1 Mukpoxkommnbsrorepa NXT;
— IIporpammHoe obecnieuenue o61iero u NpodecCuoHaIbHOrO Ha3HAYEHUS, B TOM UHCIIE
BKJTIOHaroiee 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

3amanme:

1. ®opmynupoBKa 3a1a4un:

BBectu ¢ kmaBmarypel 1enoe uucio N. Mcmons3ys pekypcuio, pacrneuaTaTh CHadama
MOCJIeI0BATEIBLHOCTH, cocTosIyo n3 N OykB 'A', a 3arem nu3 N Oyks 'B'.

Xox padoThI:

2. BbiOop nepeMeHHBIX POrpPaMMbl
3. bnok-cxema anropurma.

4. Kox nporpammsl

3amanme:



1.®@opmynupoBKa 3a1auu:
Hanewarats B 0OpaTHOM MOpSIIKE MOCIEAOBATEIHHOCTh YUCEIN, MPU3HAKOM KOHIIA KOTOPOH
sisiercst 0.

Xox padoThI:

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

4. Kon nporpammsl

HOpﬂ)IOK BbIITOJTHCHU A paﬁoTbI:

1. CocTaBUTh MAaTEMaTHYECKYIO0 MOJICIIb 3a]aYH.

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

4 Hanucath 1 0TIIaguTh MporpaMmy.

®opma npeacTaBjeHUs pe3yJbTaTa:
1. Anropurt™m nporpaMmsi.
2. Kon mporpaMMel.

Kputepuu ounenkmu:

«OTJIIMYHO» - TEOPETHUYECKOE COJIEPIKAHHE Kypca OCBOCHO IIOJHOCTBIO, 0€3 MpoOesoB,
yMeHHsS c(hOpMHpOBaAHBI, BCE MPEAYCMOTPEHHBIC MPOTrpaMMON Y4YeOHBIC 3alaHus BBIOJHCHEI,
KA4eCTBO MX BBIITOIHEHHS OLIEHEHO BBICOKO.

—«XO0poIIo» - TEOPETHUECKOE COJICpKAaHUE Kypca OCBOEHO IOJIHOCTBIO, 0e3 MpoOenos,
HEKOTOpBIC YMEHHUS CHOPMUPOBAHBI HEJIOCTATOYHO, BCE TPEAYCMOTPEHHBIC IPOrPaMMOi yaeOHbIC
3aJlaHus BBIMIOJIHEHBI, HEKOTOPHIE BU/IbI 331aHU BHITIOJIHEHBI C OIIHOKAMH.

—«Y IOBIICTBOPUTEIIBHO» - TEOPETHYECKOE COJEpPKaHHE Kypca OCBOCHO YacTHYHO, HO
MpoOeNTbl HE HOCSAT CYIIECTBEHHOTO XapakTepa, HEOoOXOIUMbIe YMEHHUS PabOThl ¢ OCBOCHHBIM
MaTepuajoM B OCHOBHOM C(OPMHUPOBaHBI, OOJBIIMHCTBO MPEAYCMOTPEHHBIX MPOTpaMMOn
oOydeHUsT Y4eOHBIX 3aJaHWil BBHITIOJHEHO, HEKOTOpPHIC W3 BBIMOJIHCHHBIX 3aJaHW COJEpIKaT
OIIIHMOKH.

«HeymoBIeTBOPUTEIIBHOY - TEOPETHUECKOE COICPKAHKE Kypca He OCBOCHO, HEOOXOIUMBIC YMEHHUS
He c()OPMUPOBAHBI, BHITIOTHEHHBIC yUeOHbIE 3aJaHHs COAECPKAT IPyObIe OLTHOKH.



Tema 2.5. ®yHkunu

IMpakTnyeckoe 3ansitue Ne 18
MHuorodaiisioBbie MPOEKTHI

ean:

1. HayuuTbCst npUMeHATh 6a30Bble MOHATHS TEOPUHU IPUOIMIKEHHBIX METO/IOB PELICHUs 3a1a4
Ha OBM.

2. CdopmupoBaTh IpeAcCTaBiIeHUE 00 alropuTMax peleHusl MPUKIAAHBIX 3a/1ad, HaydyuTCs
HaIlMCaHUIO ¥ OTJIAJIKU IPOrPaMMHOIO0 KOJa.
BeiOpate 1 060cHOBaTH HanboOIEE PALMOHAIBHBIM METO U AJITOPUTM PELICHUS 331a4H;
Pa3paborare anroputm A pelieHus NpUKIaaHbIX 3a/1ay;
Hanucath nporpaMMHbIi KOJ M OTJIAAUTh IPOrpaMMy.

ok w

Brinosinus padorty, Bl Oynere:
YMETB!
— IPUMEHSTb CTaHJAPTHBIE AITOPUTMBI B COOTBETCTBYIOLIMX O0JIACTSIX;
— IPUMEHSTb BEIOpaHHBIE A3bIKM POrPaMMHUPOBAHUS U1 HAMCAHUsI TPOIPaMMHOI0 KOJ1a;
— HCII0JIb30BaTh BHIOPAHHYIO Cpely MPOrpaMMHUPOBAHUS;
—  BBIABIATH Je(EKTHI U OTKIOHEHHS B (YHKIIMOHUPOBAHUH ITPOTPAMMHOI0 00ECIIeUeHUS
KOMITIBIOTCPHBIX CUCTEM U KOMILJICKCOB.

MarepunanbHoe obecrnieyeHue:
— IlepcoHanbHblE KOMIIBIOTEPHI;
— Kommnekts! poborexuuueckue "[leppoPobor NXT";
— Kommnekt pobororexunueckuii "LEGO";
— KonTtpomrep 500995 ROBO TX;
— Habop akkymynsaTopHslif Accu Set;
— Habops! koncTpykTopckue ROBO TX;
— Jlaruuk nBera nus Mukpoxkomibsrorepa NXT;
— IIporpammHoe obecnieuenue o61iero u NpodecCuoHaIbHOrO Ha3HAYEHUS, B TOM UHCIIE
BKJTIOHarolee B ceds cienyromee [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. ®opmynupoBKa 3a1a4u:

3anucath B (aill mpsMOro JocTyma psiJ BellecTBEHHbIX uucen. Haiitu nambonbliee u3
3HA4YEHUI MOJyJIed KOMIIOHEHTOB C HEYETHBIMU HOMEpPaMHU.

Xon paborsr:

2. Bo16op nepeMeHHBIX IpOTrpamMMbl
3. briok-cxema anropurma.

4. Kon mporpaMmsl

3aganue:
1. ®opmynupoBKa 3a1a4u:



3anucath B (ailil MOCIENOBATEIBLHOTO JIOCTyHa MPOU3BOJIBHBIX HATypalbHBIX YHCEN.
[Tepenmcats B Apyroit ¢aiis mociea0BaTeIbHOrO JOCTYIA TE YIEMEHTHI, KOTOpbIe KpaTHbI K.
BriBecTr monyueHHbIH (haiia Ha TIeYaTh.

Xox padoThI:

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

4. Kon nporpammsl

HOpﬂ)IOK BbIITOJTHCHU A paﬁoTbl:

1.

2.
3.
4

CocraBUTh MAaTEMaTHUYECKYIO MOJIEIIb 3a/1a4H.

Bri6pats 1 000cHOBaTH HanboJIee pallMOHAIBHBIN METO/I PEIICHUS 33/1a4H;
Pa3paborate anropuT™ A peuieHus 3a1a4u.

Hanucate 1 otnagute nporpammy.

(I)opMa NMpeacTaBjJacHusd pedyjabTara:

1. Anropurt™m nporpaMmsi.
2. Kon mporpaMMel.

Kpurepuu ouenku:

«OTIANYHO» - TEOPETHUYECKOE COJIEp’KaHHE Kypca OCBOEHO IMOJHOCThIO, 0€3 MpoOernos,
yMeHus1 chopMUpOBaHBI, BCE IMPEIYCMOTPEHHBIE MPOTPaMMOIl ydeOHBIE 3aJaHUsl BBIIOJTHEHBI,
KaueCTBO MX BBINOJHEHHUS OLEHEHO BBICOKO.

—«XO0poI10» - TEOPETHUECKOE COJIEpkKaHUE Kypca OCBOEHO IOJIHOCTBIO, 0e3 mpoOenos,
HEKOTOpbIe yMEHUs c(hOPMUPOBAHBI HEAOCTATOUHO, BCE MPEAYCMOTPEHHBIE MIPOTPaMMO y4eOHbIE
3aJJaHMs BBIOJIHEHBI, HEKOTOPBIE BHJIbI 3aJaHUI BBITOJHEHBI C OIIMOKAMH.

—«Y IOBJIETBOPUTEIIBHO» - TEOPETHYECKOE COJAEPKAHME Kypca OCBOCHO YACTHYHO, HO
poOesibl HE HOCST CYHIECTBEHHOI'O XapakTepa, HEoOXOJuMble yMEHHUS pabOThl ¢ OCBOCHHBIM
MaTepuajJioM B OCHOBHOM C(OPMHPOBAHBI, OOJBIIMHCTBO MPEIYCMOTPEHHBIX IPOrpaMMOi
oOyueHusi y4eOHBIX 3aJjaHUI BBIMOJHEHO, HEKOTOpPblE U3 BBHIMOJIHEHHBIX 3aJaHUI colepkar

OLINOKH.

«HeynoBieTBOPUTELHOY - TEOPETHUECKOE COJIEpIKAHUE Kypca HE OCBOSHO, HEOOXOIMMbIC YMEHHUS
He chopMUPOBaHBI, BHITIOJHEHHBIC YUEOHBIC 3aJJaHHs COJIEPKAT IPyObIe ONTHOKH.



Tema 2.5. ®yHkunu

IIpakTnyeckoe 3ansitue Ne 19
Pabora ¢ ykazaTeasimu.
ean:
1. HayuuTbCst npUMeHATh 6a30Bble MOHATHS TEOPUU NPUOIIMKEHHBIX METOI0B PELICHUS 3a/1a4
Ha OBM.

2. CdopmupoBaTh IpeicTaBiIeHUE 00 alropuTMax peleHHs] MPUKIAAHBIX 3a/1ad, HaydyuTCs
HAaIlUCAHMIO U OTJIAJKHA IIPOrPaMMHOIO KOJa.
BeiOpate 1 060cHOBaTH HanboOIEE PALMOHAIBHBIM METO U AJITOPUTM PELICHUS 331a4H;
Pa3paborare anroputm A pelieHus NpUKIaaHbIX 3a/1ay;
Hanucats nporpaMMHbIN KO ¥ OTJIaJANUTh IPOrpaMMy.

ok w

Brinosinus padorty, Bl Oynere:
YMETB!
— IPUMEHSTh CTaHJAPTHBIE AITOPUTMBI B COOTBETCTBYIOLIMX O0JIACTSIX;
— IPUMEHSATb BEIOPAHHBIE A3bIKM POrPaMMHUPOBAHUS JJIs HAMCAHUsI TPOI'PAMMHOI0 KOJ1a;
— HCIIOJIb30BaTh BBIOPAHHYIO Cpeay MPOrpaMMHUPOBaHMUS;
— BBIABIATH J1€(EKThl U OTKIOHEHUS B (YHKLIHOHUPOBAHUH NIPOIPAMMHOI0 00eceyeHus
KOMITIBIOTCPHBIX CUCTCM U KOMILJICKCOB.

MatepuajabHoe o0ecnieyeHue:
— IlepcoHanbHbIE KOMIIBIOTEPHI;
— Kommiektsl poborexundeckue "IleppoPodor NXT";
— Kommnekt pobororexunueckuii "LEGO";
— KonTtpomrep 500995 ROBO TX;
— Ha0op akkymynaropHsiit Accu Set;
— Ha0bops! koHcTpykTOpckne ROBO TX;
— JlaTumk uBera 11 MUKpokoMIibrorepa NXT;
— IIporpammHoe obecnieuenune o61ero u NpohecCuoHaIbHOrO Ha3HAYEHUS, B TOM UHCIIE
BKJTIOUarolee 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

3anaunmue:

1. ®opmynupoBKa 3a1a4u:

JlaHa TOCIIeI0BAaTEIHbHOCT IICNIBIX YHCEN, OKAaHYHMBAIOIIASCS HYyJIeM. 3alncaTh BCE YHCIIA
MOCIIEI0BATEIHHOCTH B THITU3UPOBAHHBIN (haii.

B koHeI1 CynecTBYOIEro THMM3NPOBAHHOTO (haiiiia 3armmucaTh:

a) yucio 0;

0) ppazy «lo ceumanums!».

Xox padoThI:

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

4. Kox nporpammsl

3amanme:



1. ®opmynupoBKa 3a/1auu:

CoznmaTh TUNU3WPOBAHHBIN (haiil, 3EeMEHTaMH KOTOPOTO SIBIISIOTCS JABEHAIATh IMEPBBIX
YJIEHOB TocienoBaTenbHOCTH PuboHauyM (MOCIEeI0BAaTEIbHOCTH, B KOTOPOI MEpBbIE JBa 4jeHa
paBHBI 1, a K&K ClIeyIOUUN paBEeH CyMME JIBYX IPEAbIIYILNX ).

Xox paborsi:

2. BeiOop nmepeMeHHBIX IPOrpaMMbl
3. bnok-cxema anropurma.

4. Koa nmporpaMmsl

Iopsinok BbINOJIHEHHUSI PAa0OThI:

1. CocraBUTh MaTEMaTUUYECKYIO MOJICIIb 3a/1a4H.

2 Bri6pats 1 060cHOBaTH HanboJiee pallMOHAIBHBII METO/1 PEIICHUs 3a/1a4H;
3. PazpaboTtare anroput™ Uit peieHus 3a/1a4u.

4 Hanucats 1 oTaguth nporpaMmy.

dopma npeacTaBJieHus pe3yabTarTa:
1. Anroput™m nporpammsl.
2. Kox mporpammel.

Kpurepun oneHku:

«OTINYHO» - TEOPETHUYECKOE COJEp)KAaHHE Kypca OCBOCHO IIOJHOCTBIO, 0€3 MpoOesoB,
yMeHusi c(OpMHUpPOBaHbI, BCE IMPEIyCMOTPEHHbIE NPOrpaMMON y4yeOHbIe 3aJaHUs BBIIOJIHEHBI,
KAaueCTBO MX BBIIOJIHEHHUS OLICHEHO BBICOKO.

—«XO0poIIo» - TEOPEeTHYECKOE COEp:KaHue Kypca OCBOEHO IOJHOCTBIO, 0€3 IMpoOesnos,
HEKOTOpble YMeHUs c(hOPMUPOBAHBI HEAOCTATOUHO, BCE MPEAYCMOTPEHHBIE MPOrpaMMoi yueOHbIe
3aJ1aHUs BBINOJIHEHbBI, HEKOTOPbIE BU/IbI 33JaHUN BHITIOJHEHBI C OLIMOKaMHU.

—«Y IOBJIETBOPUTENIBHO» - TEOPETHYECKOE COJAEPKAHME Kypca OCBOEHO YacTHYHO, HO
npobensl He HOCAT CYLIECTBEHHOTO XapaKkTepa, HEoOXOJIUMble yMEHHUS PabOThl ¢ OCBOEHHBIM
MaTepuajoM B OCHOBHOM C(OPMHUPOBaHbI, OOJBIIMHCTBO MPEAYCMOTPEHHBIX MPOrpaMMoOi
o0y4yeHMs Y4eOHBIX 3aJaHUN BBINOJIHEHO, HEKOTOpbIE U3 BBIINOJHEHHBIX 3aJaHUN COAEpKaT
OLIMOKHU.

«HeynoBneTBOpUTENBHO» - TEOPETHUECKOE COZIEpKAHNE Kypca HE OCBOCHO, HEOOXOAUMbIE YMEHUS
He c()OPMUPOBAHBI, BHIIOJHEHHBIE yUEOHbIE 3aJaHMsI COAEpKAT rPyOble OLINOKH.



1.

ok w

Tema 2.5. ®yHkunu

IIpakTnyeckoe 3ansaTue Ne 20
JlnHaAMHYecKoe pacnpeae/ieHue MaMsTH.
ean:

HayuuTtbcst mpuMEHSTh 0a30BbIe TIOHSTHUS TCOPUU MPUOIMIKEHHBIX METOIOB PELICHHS 33134
Ha DBM.
CdopmupoBaTh Npe/cTaBIeHUEe 00 aJropuTMax pPEIICHUs] NPUKIAMHBIX 337a4, Hay4UTCs
HAIKMCAHUIO M OTJIAJKH POrPAMMHOTO KOJa.
BriOpath u 000cHOBaTH HanOOJIEE PAMOHATIBHBIA METOJI M AJITOPUTM PEIICHHUS 3a1a4H;
Pa3paborark anropuT™ sl peUICHUs MIPUKIATHBIX 337134
HamucaTb mporpaMMHBIN KOJ M OTJIQJAUTh IIPOrPAMMY.

Brinosinus padorty, Bl Oynere:

YMETB!
IPUMEHSATh CTaHJIapTHBIE AITOPUTMBI B COOTBETCTBYIOLINX O0JIACTSIX;
IPUMEHSATH BEIOPAHHBIE A3bIKU POrPaMMHUPOBAHUS JJIs1 HAMCAHUSI TPOrPaMMHOTO KOJIa;
UCIIO0JIb30BaTh BBIOPAHHYIO Cpeay NPOrpaMMHUpPOBaHMUS;
BBISIBJIATH 1€(DEKThl U OTKIOHEHUS B ()YHKIIMOHUPOBAHUH MPOTPAMMHOI0 00ECTIEUCHUS
KOMITIBIOTCPHBIX CUCTCM U KOMILJICKCOB.

MatepuajabHoe o0ecnieyeHue:
IIepcoHabHBIE KOMITBIOTEPHI;
Kowmmiektsl poboTexanueckue "[IeppoPooor NXT";
Kommnekt pobororexuuueckuit "LEGO";
KonTpomnep 500995 ROBO TX;
HaGop akkymynstopHslii Accu Set;
HaGops! koHCTpyKTOpckue ROBO TX;
Jaruuk nBera msg MuKkpokomnbsrorepa NXT;
[TporpamMmmHoOe obecrieueHue 001Iero u NpohecCUOHaILHOTO Ha3HAYEHUS, B TOM UUCIIE
BKJTIOHaroee 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

3ananue:

1. ®opmynupoBKa 3a1a4uu:

- Pa3pabotath mporpaMmy, UCIOJIB3YSl MOJIYJIbHBIN MOJIXO/.

-CdhopmupoBath 0 OJJHOMY WJIH HECKOJIBKO 3ar0JIOBOYHBIX MOJYJeH U (hailioB peann3aium,

KOTOpBIe OyIyT collepkaTh pazpadoTaHHbIE PYHKIIMH.

-Hanucarps rnaBHylo (QyHKIMIO main, HCIONB3ys MpaBHUia CTPYKTYPHOTO IOJAXOJa: OHa

JOJDKHA COJIEP)KATh B OCHOBHOM TOJIBKO BBI30B (DYHKIIMH, BCE BBIYHCIICHUS TOJDKHBI OBITH BHYTPH
pa3paboTaHHBIX (QYHKIIMH.

-BBINOMHUTE OTIaKy M KOMITHJISIIHEO TIPOTPAMMBI, TTOJIYYUTh UCTIOTHIEMBIN (Haii.
-BBINoNMHUTE TECTHpOBaHUE MPOTPAMMbI HECKOJILKHMH Ha0OpaMH BXOAHBIX JTaHHBIX.
-CocTaBuTh quarpamMmy MOAYJIEH, 1epeBo BbI30Ba (PyHKIMI U cierubuKamy ¢ yHKITANA
JlaHbl 1ienble uKcna al, ..., an, bl, ..., bm, k.



Ecnu B mocnenoBarenbHOCTH al, ..., an HET HU OJHOTO YJ€HA CO 3HAYCHUEM K, TO MepBHIi
1o nopsaky20 4jeH 3TOW MOCIEeI0BATENLHOCTH, HE MEHBIINI BCEX OCTAJBHBIX YJICHOB, 3aMEHUTH
Ha 3HaueHue k.

[To Takomy ke mpaBuITy MPeoOpa3oBaTh MOCIEIOBATEILHOCT b1, ..., bm mpuMeHUTENBEHO K
10.

Xox padoThI:

2. Bb10Op nepeMeHHBIX IpOrpamMmbl
3. biok-cxema anropurma.

4. Kox nporpammsl

Iopsinok BbINOJIHEHHUSI PAa0OTHI:

1. CocraBUTh MaTEMaTUYECKYIO MOJICIIb 3a/1a4H.

2 Bri6pats 1 060cHOBaTH HanboJiee pallMOHAIBHBIN METO/ PEIICHNUs 33/1a4H;
3. Pazpabotars anroputm ajisi pereHus 3a/1auu.

4 Hanucats u oTnaguth nporpamMmy.

dopma npeacTaBJieHus pe3yabTarTa:
1. Anroput™m nporpammsl.
2. Kox mporpammel.

Kpurepun oneHku:

«OTINYHO» - TEOPETHUYECKOE COJEp)KAaHHE Kypca OCBOCHO IIOJHOCTBIO, 0€3 MpoOesoB,
yMeHusi c(hOpMHUpPOBaHbI, BCE IPEIyCMOTPEHHbIE NPOrpaMMOil y4yeOHbI€ 3a/JaHUsl BBIIOJIHEHBI,
KAaueCTBO MX BBIIOJIHEHHUS OLIECHEHO BBICOKO.

—«XO0poIIo» - TEOPEeTHUYECKOE COJeprKaHHWEe Kypca OCBOEHO IOJHOCTBIO, 0€3 IMpoOesnos,
HEKOTOpble YMEHUs c(hOPMUPOBAHBI HEAOCTATOUHO, BCE MPEAYCMOTPEHHBIE TPOrpaMMoii yueOHbIe
3aJ1aHus BBINOJIHEHbI, HEKOTOPbIE BU/IbI 33JaHUN BBIMOJIHEHBI C OIIMOKaMH.

—«Y IOBJIETBOPUTENBHO» - TEOPETHYECKOE COAEPKAHME Kypca OCBOEHO YacCTHYHO, HO
npobensl He HOCAT CYLIECTBEHHOTO XapaKkTepa, HEoOXOJIuUMble yMEHHUS PadOThl ¢ OCBOEHHBIM
MaTepuajoM B OCHOBHOM C(OPMHUPOBaHBI, OOJBIIMHCTBO MPEAYCMOTPEHHBIX MPOTrpamMMOi
o0y4yeHMs Y4eOHBIX 3aaHUN BBINOJIHEHO, HEKOTOpbIE W3 BBIMOJHEHHBIX 3aJlaHUil cojepikar
OLIMOKHU.

«HeynoBneTBOpUTENBHO» - TEOPETHUECKOE COJIEpKAHNE Kypca HE OCBOCHO, HEOOXOAUMbIE YMEHUS
He C()OPMUPOBAHBI, BHIIOJHEHHBIE yUEOHbIE 3aJaHMsI COAEpKAT rPyOble OLINOKH.



Tema 3.2. /lupeKTHBBI U onepaTopsl acceMOJiepa

IIpakTuyeckoe 3ansiTue Ne 21
Padora u ucnosan3oBanue orjagunka AFDP: OcHoBHBIEe KOMAHIBI

Hean:

1. HayuuTbCst npUMEHATH 0a30BbIe MOHATHS TEOPUHU MPUOIMKEHHBIX METOJIOB PEIICHUS 3a7a4
Ha OBM.

2. CdopmupoBaTh NpeACTaBICHUE 00 aIrOPUTMAax PEIICHHs MPUKIAAHBIX 3a/1a4, HAyYUTCS
HaIKMCaHUIO U OTJIAJKH IPOrpaMMHOIO KOAA.
Bo16path 1 060cHOBaTH HanboJIee PallMOHAIBHBIN METO/ U QITOPUTM PELICHUS 33/1a4U;
Pa3paboTtaTh anroput™ Juist peleHus MPUKIAAHbIX 3aa4;
Hanucares nporpaMMHbIif KOA U OTJIAIATh IPOrpaMMy.

ok w

Boinoinus padorty, Bel Oynere:
YMETh:
— [PUMCHATH CTAHAAPTHBIC AJITOPUTMBI B COOTBETCTBYIOIIIHNX O6HaCT$IX;
— I[PUMCHATH BI)I6paHHI>Ie SA3BIKHA IPOTpaMMUPOBAHUA AJI4 HAITMCAHWA IIPOTrPpaMMHOI'0 K04,
— HCIIOJIb30BaTh BEIOPAHHYIO Cpely MPOTrpaMMHUPOBAHUS;
— BBISBIATH 1€(DEKTHl U OTKIOHEHUS B (DYHKIIMOHHUPOBAHUH MPOTPAMMHOI0 00eCIIeUeHHUs
KOMITBIOTEPHBIX CUCTEM U KOMILIEKCOB.

MarepunanbHoe obecrnieyeHue:
— IlepcoHanbHbIE KOMIIBIOTEPHI;
— Kowmmnektsl poborexuuueckue "IleppoPodor NXT";
— Kowmmnekt pobororexunueckuii "LEGO";
—  Kontpomrep 500995 ROBO TX;
— Ha0op akkymynaropHsiit Accu Set;
— Ha0bops! koHcTpykTOpckne ROBO TX;
— Jlatuuk uBera 1y MUKpokoMIibrotepa NXT;
— IlporpammMHoe obGecrieueHue o0I1ero 1 npodheccCHoHaIbHOTO Ha3HAUEHUs, B TOM YHCIIe
BKJIFOYaroniee B ceds cnenyromiee [10:
MS Windows 7 (moamucka Imagine Premium)
MS Office 2007
7 Zip
MS Visual Studio (moxmucka Imagine Premium)
Visual Studio Code
Calculate Linux Desktop

3amanme:

BBIHOJ'IHI/ITB cneny}onme KOMaHIbI 1 HpOKOMMeHTI/IpOBaTB pCSYJ'II)TaTBI UX BBIITOJIHCHUSA .
-G=100

-D140 L40

-Al118

-U100,11B

-E140 41 42

-E140 'ABCD'

-E140

-F140 L400



Xox padoThI:

Pa6ota ¢ ¢aiinamu 8 DEBUG MoxeT Ha4MHAThCsl ¢ MOMEHTA 3arpy3Kd CaMoro OTJaJ4HKa.
3anyck otnamunka DEBUG: 3amyck oTiagyrika MOXKHO OCYIIECTBIISATH IBYMs criocoOamu:l-brit
cnoco6: Debug 3anyck ormagumka2-oit cmoco0: Debugprim.com 3amyck oTiamgyuka C
nocienyromei 3arpy3koi ¢aina prim.comc aapeca cmenieHuss 0100(mpu 3ToM, B mapy perucTpoB
BX:CX 3anocurcs pazmep

3arpykaemoro (aiina)3arpyska u 3anuch (aitioB B omiiaqunke DEBUG: 3arpy3ka u 3anuch
(haiiioB B OTJIAMUYMKE OCYIIECTBISETCS KOMaHAaMu OTiIamuuka: L [agpec] -KomaHma 3arpys3ku
¢aiina ¢ ykazaHHoro aapeca cmenienus Wlaapec] -komanja 3anucu ¢aiiia ¢ yka3aHHOTO ajpeca
cMmenieHust [lepea BbIMOTHEHHWEM ATUX KOMaHJ CIEAYyeT BBINOJHUTH ABa jaeuctus:l. Komanmoii
N3agate monHoe uMs (aitma u nmyTh Kk Hemy.2. B mapy peructpoB BX:CX 3anectu pazmep
3arpy’kaemMoro / 3anuceiBaeMoro (aiina.

Komannp! otnamurka Debug:

[anpec]

compare + RMaANnalon appec
dump [amanazonl
enteor < appec [cnucox]
fill ! AMANASOHN CNMCOK
lgo [~appec] [appecal
the x sHavenuel sHauvenue
input nopr
load [agpec] [amck] [npesws_cexrvopl [umcaol
move AMAanasoHd appec
name [nyre] lcnucox_aprymenvosl
output 0 noprv saur

d [=anpec] [uyucaol

[perucTpl
5 AMana3oH CNWMCOK
[=anpec] [3nauenuel
[awanazonl
> ] [anpec] [amcx] [nepswsi_cexvopl [umcaol

sunesenwe namaru ENS XA I[H Ao_crpannuyl
jocoosoxaenue namaru ENS [neckpunvopl
conocrasaenme crpamuu EMS {M [Leypanmual [Perpanuyal [peckpuntopl
suson cocrosnua namaru EMS

[Tpumep:

COXpaHUTh JIAara3ox azpecoB 100..11BB daiine PRIMER.COM.-
NCATEMP\PRIMER.COM-BBox umenu ¢aitna PRIMER.COM(pacnonoxen B nanke TEMPaucka
C)-R—mipocMOTp CcOep)KUMOro PEerucTpoB Mpoleccopa (MHTEpeC MPEACTaBIsIeT Mapa PerucTpoB
BX:CX)-RCX—Bxon B pexuM H3MeHEHHUs cojepxumoro perucrtpa CX(c [enblo 3aHECEHUs B
peructp uncna 1C-konuuyecTBa coxpaHseMblX syeek auanaszona ajgpecos 100..11B)-W100 —3anuch
B (paiin PRIMER.COMconepxumoro 1Csiueex namsitu, HauuHas ¢ agpeca 100/

HOpﬂI{OK BbIIIOJTHCHU A paﬁoTM:

1. CocTaBUTh MAaTEMaTHYECKYIO MOJIEIb 3a/1a4H.

2. Bri6pats 1 060cHOBaTH HanOOJIEE PAIIMOHATILHBIN METO]T PEIICHHUS 3aa4H;
3. Pa3paborats anropuT™ A7 perieHus 3a1a4u.

4, Hammcate u oTnaaute mporpammy.

®opma npeacTaBjeHUs pe3yJbTaTa:
1. AnropuTt™ nporpammsl.
2. Kox mporpaMMsl.

Kpurepum oueHku:

«OTIMYHO» - TEOPETHUYECKOE COJAEpKAHHWE Kypca OCBOCHO IIOJIHOCTBIO, 0€3 MpoOenos,
yMeHHsT c(hOpMHpOBaHBI, BCE MPEIYCMOTPEHHbIE NMPOrpaMMON Yy4deOHbIE 3a/aHusl BBIIOJHEHBI,
Ka4eCTBO UX BBIINIOJHEHHUS OLIEHEHO BBICOKO.

—«Xopomo» - TEOPEeTHUECKOE COJEpKAHUE Kypca OCBOEHO IOJIHOCThIO, 0e3 mpoOenos,
HEKOTOpble YMEHUs c(hOPMHUPOBAHBI HEAOCTATOUHO, BCE IMPEAYCMOTPEHHBIE IPOrpaMMoOil yueOHbIe
3aJJaHMs BBITIOJIHEHBI, HEKOTOPBIE BHUJIBI 3aJaHUI BBIITOJHEHBI C OIIHOKAMHU.



—«Y IOBJIETBOPUTEIBHO» - TEOPETHUECKOE COJEpKAaHUE Kypca OCBOGHO YaCTHYHO, HO
poOeasl HE HOCAT CYHIECTBEHHOI'O XapakTepa, HEOOXOIMMbIE yMEHHUs PabOThl C OCBOEHHBIM
MaTepuajJioM B OCHOBHOM C(OPMHPOBAHBI, OOJBIIMHCTBO MPEIYCMOTPEHHBIX IPOrpaMMOn
o0yyeHMs Y4eOHBIX 3aJaHUN BBINOJIHEHO, HEKOTOPbIE U3 BBIIOJIHEHHBIX 3aJaHUH COAEpKaT
OLLMOKHU.

«HeynoBneTBOpUTEIbHO» - TEOPETUUECKOE COJEPHKAHNUE Kypca HE OCBOCHO, HEOOXOAUMbIE YMEHUS
He chopMUpOBaHBI, BHIIOJHEHHBIE yUeOHBIE 3aJaHNUs COAEpKAT IpyOble OIIHOKH.



Tema 3.2. /lupeKTHBBI U onepaTopsl acceMOJiepa

IIpakTuyeckoe 3ansitue Ne 22
Pa6Gora u ucnosab3zoBanue oriagunka AFDP: Komanabl nepegaum 1aHHbIX

Hean:

1. HayuuThCst npUMEHATH 0a30BbIe MOHATHS TEOPUHU MPUOIMKEHHBIX METOJIOB PEIICHUS 3a7a4
Ha OBM.

2. CdopmupoBarh NpeACTaBICHUE 00 aIrOpUTMax PeIIeHHs MPUKIAAHBIX 3a/1a4, HAy4YUTCS
HaIKMCaHUIO U OTJAJAKH IPOTrPaMMHOIO KOAA.
Bri6pats n 060cHOBaTH HanOOJIEE PALIMOHATIBHBIN METO/T M aJITOPUTM PEILICHUS 3a/1a4H;
PazpabotaTh anroput™ Juist pelieHust MPUKIIAAHbIX 3aa4;
Hanucares nporpaMMHbIif KOA U OTJIAIATh IPOrpaMMy.

ok w

Boinosinus padorty, Bl Oynere:
YMETh:
— [PUMCHATH CTAHAAPTHBIC AJITOPUTMBI B COOTBETCTBYIOIIIMNX 06nacmx;
— MPHUMEHSTH BBIOpPAHHBIE S3BIKH MPOTPAMMHUPOBAHUS /JIsl HAIIMCAHUS IPOTPAMMHOTO KOJIa;
— HCIIOJIb30BaTh BEIOPAHHYIO Cpely MPOTrpaMMHUPOBAHUS;
—  BBISBIATH 1€(DEKTHl U OTKIOHEHUS B (DYHKIIMOHHUPOBAHUH MPOTPAMMHOI0 00eCIIeUeHHUs
KOMITBIOTEPHBIX CUCTEM U KOMILIEKCOB.

MarepunanbHoe obecnieyeHue:
— IlepcoHanbHbIE KOMIIBIOTEPHI;
— Kowmmnektsl poborexuuueckue "[leppoPodot NXT";
— Kowmmnekt pobororexunueckuii "LEGO";
—  Kontpomrep 500995 ROBO TX;
— Ha0op akkymynaropHsiit Accu Set;
— Ha0bops! koHcTpykTOpckue ROBO TX;
— JlaTumk uBera 11 MUKpokoMIibrotepa NXT;
— IlporpammMHuoe obGecrieueHue o0IIero U Npo(ecCHOHAIBHOTO Ha3HAYEHUs, B TOM YHCIIe
BKJITOYaroniee B ceds cnenyrouiee [10:
MS Windows 7 (moamucka Imagine Premium)
MS Office 2007
7 Zip
MS Visual Studio (moxmucka Imagine Premium)
Visual Studio Code
Calculate Linux Desktop

3amanme:

Hanucate nporpammy.

1. BeiBoz cOOOIIEHHS Ha DKPaH C Havyaja CTPOKHU.

2. BeiBoz1 cOOOIIIEHNS HAa DKPaH C CEPETUHBI DKpaHa.

3. BbiBoa cooOlIeHMs Ha SKpaH ¢ Hayajla CTPOKM M B paMKe, MOCTPOCHHOH M3 JHOOBIX
CHUMBOJIOB TICEBIOTpa(UKH.

4. BpIBOJ] cOOOIIIEHUS B paMKe Ha CepeIMHY YKpaHa.

5. BeIBoJ Ha 3KpaH CHMBOJA C MOMOLIbI0 (PyHKUIMU 2h, IS 3TOrO 3amMIINTE B CETMEHTE
KOJIOB:



mov ah, 2h ; (pYHKUMA BLIBEOAA CUMBONA HA 3KpaH
mov dl, A JASCI
int 21h ‘npepbieaHKe DOS

6.BuiBoz1 cooOmienus Ha 3kpa. [lepen Bbigadeit cooOmEeHsI OUMCTUTD dKpaH (PpyHKIHEH 6 int

10h:BcraButh 311 8 KOMaH[ Tocie 9-if CTPOKH.

mov ah, 6h GYHKUMA ONUCTRY SKpana
mov al 0 . 0 - BecL akpaH
mov ch, 0 , HOMEP CTPOKWU NEBOro BepXHEro yrmna
mov cl, 0 HoMep cToNbYa NeBoro BepxXHero yrma
mov dh, 24 , HOMEP CTPOKK NPaBoro HUAKHEro yrna
mov di, 79 , HOMEp CTONDUa NPaBoro HWKHEro yrna
mov bh, 30h ; DanT atpubyT (Ha OUPH30BOM (DOHE YepHLIe CUMBONbLI)
int 10h npepsiganue BIOS
7. BeiBon coobmienust Ha 3kpaH. [lepen Brigaueii cooOmeHns YCTaHOBUTD Kypcop (yHKITUEH
2 int 10h:
mov ah, 2h ; hyHKUMA YCTAHOBKK Kypcopa
mov bh, 0 ; TeKyLIAA BUaeocTpaHuua
mov dnh, 5 ; HOMep CTPOKK —5
mov dl, 10 ; HOomep cTonoua -10
int 10h ; Npepeleadne BIOS

BcraButh 3TH KOMaHIbI nepen BBIJAaueil CHMBOJIA WIIU COO6H_IeHI/I$I.

8. BoiBox coobuienusi Ha 3kpad. [lepen Bbimadel cOOOIIEHHS HApUCOBAaTh LIBETHOE OKHO

¢ynkuueit 6 int 10h u yctanoBuTh Kypcop ¢pynkuueit 2 int 10h.

Xoa padoTsbI:

[Ipu cocTaBneHny NporpaMMsbl Ha SI3bIKE acceMOJIepa MOXKHO BBIJIEIUTD CIEIYIOIINE STaIbl:

1) cocTaBiaeHHe OJIOK — CXEMBI,

2) cozmanne ucxoanoi mporpammsl NAME.ASM, rie NAME — nmro6oe nomyctumoe B C umst
DOS paiina;

3) co3nanue o0bekTHOM porpammbl NAME.OBJ;

4) coznanue ucnoiasemoi nporpammsl NAME.EXE;

5) Bemonnenne EXE — nporpammer;

6) mpoBepKa pe3yJIbTaToB.

Ilopsinok BbINOJHEHHs padOTHI:

1. CocTaBUTh MaTeMaTUYECKYIO MOJIEIb 3ada4H.

2. Bri6path 1 060cHOBaTH HanboJIee pallMOHAIBHBIN METO/1 PEeIIeHUs 3a/1auH;
3. PazpaboTtare anroputm ajisi pereHus 3a1auu.

4. Hanwucats 1 oTaauTh nporpammy.

®opma npeacTaBjieHus pe3yJbTaTa:
3. ANTOpUTM NPOTPaMMBI.



4. Kox nmporpaMMsl.

Kpurepun oneHku:

«OTINYHO» - TEOPETHUYECKOE COJEp)KAaHHE Kypca OCBOCHO IIOJHOCTBIO, 0€3 MpoOesoB,
yMeHusi copMUpPOBaHBI, BCE IMPELyCMOTPEHHbIE NPOrpaMMOil ydeOHbIE 3aJaHUs BBIIOJIHEHBI,
KAaueCTBO MX BBIIIOJIHEHUS OLIECHEHO BBICOKO.

—«XO0pomo» - TEOPEeTHUYECKOE COEpKaHUEe Kypca OCBOEHO IOJHOCTBIO, 0€3 IMpoOesos,
HEKOTOpble yMeHUs c(hOPMUPOBAHBI HEAOCTATOUHO, BCE IPEAYCMOTPEHHBIE IPOrpaMMoil yueOHbIe
3aJJaHHS BBIMIOJIHEHBI, HEKOTOPBIE BHUJIbI 3aJaHUI BBIITOJHEHBI C OIIMOKAMH.

—«Y 1OBJIETBOPUTEIBHO» - TEOPETHUECKOE COJEPKaHUE Kypca OCBOCHO YaCTHYHO, HO
poOebl HE HOCAT CYLIECTBEHHOI'O XapaKTepa, HEOOXOIUMbIe yMEHHUS PadOThl ¢ OCBOEHHBIM
MaTepuajJioM B OCHOBHOM C(OPMHPOBAHBI, OOJBIIMHCTBO MPEIYCMOTPEHHBIX IPOrpaMMOn
o0yuyeHMs Y4eOHBIX 3aJaHUH BBIIOJHEHO, HEKOTOpbIE W3 BBIOJHEHHBIX 3aJlaHUi cojepkar
OLLIMOKHU.

«HeynoBneTBOpUTENBHO» - TEOPETUUECKOE COEPKAHNE Kypca HE OCBOCHO, HEOOXOAUMBbIE YMEHUS
He C()OPMUPOBAHBI, BHIIIOJHEHHBIE YUEOHbIE 3aJaHMsI COAEepKAT rPyOble OLINOKU.



ok w

Tema 3.2. /lupeKTHBBI U onepaTopsl acceMOJiepa

IIpakTuyeckoe 3ansiTue Ne 23
PabGora u ucnosb3oBanue otiaguuka AFDP: Apudmerudeckue KOMaHabI

Hean:
Hayuutbcst mpuMeHsITh 6a30BbIE TIOHSITHS TCOPUH MPUOIMIKEHHBIX METOJIOB PEIICHHS 33249
Ha OBM.
CdopmupoBats mpejcTaBlieHne 00 alroOpUTMax PEUICHUS MPUKIAAHBIX 337a4, HAYIHTCS
HAaIMCAHMIO U OTJIAJKA IPOTrPaMMHOIO KOJa.
Bri0Opats 1 0600cHOBaTH HarboJIee palMOHAIBHBIN METO/I U AJITOPUTM PEIICHHS 3a/1a4U;
Pa3zpaboraTh anropuT™ Ui pelieHus MPUKIaIHbIX 3a1a4;
Hanucarps nporpaMMHbIif KOA U OTJIAIATh OPOTPaAMMY.

Boinosinus padorty, Bl Oynere:

YMETh:
MNPUMCHATH CTAHAAPTHBIC AJITOPUTMBI B COOTBETCTBYIOIIIMUX 06nacmx;
MPUMEHSTh BHIOpPAHHBIE S3BIKH ITPOTrPAMMHUPOBAHUS JJIsI HAITMCAHUS IPOrPAaMMHOTO KOJIa;
HCIIOJIb30BaTh BEIOPAHHYIO Cpe/ly MPOrpaMMHUPOBAHUS;
BBISBJISTH J1e(DEKTHI U OTKJIOHEHUS B (DYHKIIMOHUPOBAHHUH IIPOTPAMMHOI0 OOECTIeUeHUs
KOMITBIOTEPHBIX CUCTEM U KOMILIEKCOB.

MarepunanbHoe obecnieyeHue:
IIepcoHabHBIE KOMITBIOTEPHI;
Kommexts! poborexunueckue "[leppoPobor NXT";
KommexT pobotorexunueckuit "LEGO";
Kontpomnep 500995 ROBO TX;
HaGop akkymynaropHslii Accu Set;
HaGops! koHcTpykTOpckue ROBO TX;
Jaruuk nera msg MUKpokomnbsrorepa NXT;
[TporpamMHoe oOecnieueHre oO1Iero U MPo(ecCHOHANBHOTO Ha3HAYEHUS, B TOM YHCIIe
BKJITOYaroniee B ceds cnenyrouiee [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.HanucaTps nporpaMmy Juisi BEIYACICHUS BBIPAXKECHUS:

(3456-2501+1099-794)-(384+101)

Xon paborhr:

Apudpmernueckre KOMaHAbl MOYKHO MOAPA3IEIUTh Ha MATh MOATPYIIIL:
KoMmanzp! cioxxeHus

Komanzp! BerunTanus

KoManas!l yMHOXKEHHUS

Komannp! nenennsa

Komanzp! pacmmpenus 3Haka

- (hnar He U3MeHseTCs



+ (yrar uzmensieTcs
? HeompeIeJIeHHOE 3HAUCHUE

MOy | DOOMET LOMBIN Dy

=

MU COmoean

Add AGD DO T 1O

A AGE DEHOMMRK I TOM I

NC NPWOMIMME

=

CUMUPULES U T deesait
Sub SUE) PDVMAARIE AC TOMMS
Sob SDE) POWINIIIE T TN
Dex Yo NGvaet Mrets

MO MEWOMMI AC TOMMIK
Neag Nag PO
KOMArULa YA e int it
Ml A o TOM -

vyl ol oM

KoM POCLMDOn s

2.IlomyunTte UCTIOTHSAEMBIN MOTYIb.
3.IIpoBeprTe MPaBUIBLHOCTH PabOTHI MIPOTPAMMBI, 3aTyCTUB €€ M3 OTIaAUYUKa U OTCIEKUBAsS
pe3yJIbTaThl B HY>)KHBIX OKHaX.

3ananmue:
1.Hamucatps mporpammy JUist BBIYHCICHUS BRIPAKCHHUS:
(365/5+915)-(31*11-309)

Xoa paGoTsI:

2.Ilony4nTte NCIIOIHAEMBII MOAYJIb.

3.IIpoBeprTe MpaBUIBLHOCTH PabOTHI MIPOrPaMMBbI, 3allyCTUB €€ U3 OTIaJAYUKa U OTCICKHUBAs
PE3YJIBTAThl B HY’)KHBIX OKHAX.

Ilopsinok BbINOJIHEHHS 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 TIPOrpaMmy.

®opma npeacTaBieHus pe3yabTara:
1. Anroput™m nporpammsi.
2. Kox mporpaMMsl.

Kpurepun onenkmn:

«OTINYHO» - TEOPETHUYECKOE COJEp’KaHHE Kypca OCBOEHO IOJHOCTBIO, 0€3 IMpoOesoB,
yMeHusi c(hOpMUpPOBaHBI, BCE IMPEIyCMOTPEHHbIE MPOTPaMMOM y4yeOHBIE 3aJaHUSl BBIIOJIHEHBI,
Ka4yeCTBO UX BBIIIOJHEHUS OLIEHEHO BBICOKO.



—«XOopomo» - TEOPEeTHUYECKOE COIEpKaHUE Kypca OCBOEHO IOJHOCTBIO, 0€3 IMpoOesnos,
HEKOTOpble yMEHUs c(hOPMHUPOBAHBI HEAOCTATOUHO, BCE IPEAYCMOTPEHHBIE MPOrpaMMoOil yueOHbIe
3aJJaHHS BBITIOJIHEHBI, HEKOTOPBIE BHJIBI 3aJaHUI BBIITOJHEHBI C OIIMOKAMHU.

—«Y 1OBJIETBOPUTEIBHO» - TEOPETHUECKOE COJAEp)KaHUE Kypca OCBOCHO YaCTHYHO, HO
poOebl HE HOCAT CYLIECTBEHHOI'O XapaKkTepa, HEOOXOIUMble yMEHHUS PabOThl ¢ OCBOEHHBIM
MaTepuaioM B OCHOBHOM C(OPMHPOBAHBI, OOJBIIMHCTBO MPEIYCMOTPEHHBIX IPOrpaMMOn
o0yuyeHMs y4eOHBIX 3aJaHUN BBIIOJIHEHO, HEKOTOPbIE W3 BBIOJHEHHBIX 3aJaHUl conepxkar
OLLMOKHU.

«HeynoBneTBOpUTEIBHO» - TEOPETHUECKOE COEPKAHNUE Kypca HE OCBOCHO, HEOOXOAUMBbIE YMEHUS
He chopMUpOBaHBI, BHIIOJHEHHBIE yUeOHBIE 3aJaHNUs COAEpKAT IpyObIie OITHOKH.



Tema 3.2. /lupeKTHBBI U onepaTopsl acceMoJiepa

IIpakTuyeckoe 3ansaTue Ne 24
PabGora u ucnosb3oBanue oriiaguuka AFDP: Jlornyeckue onepaTopbl # KOMaHAbI CIBUTA.
Komanabl nepegayu ynpasjieHust

ean:

1. HayuuTthCst IpUMEHATHh 0A30BbIC TIOHATHS TEOPHH MPHUOIUKEHHBIX METOJIOB PEIICHHS 3a/1a4
Ha OBM.

2. CdopmupoBarh MnpeacTaBiecHUE 00 alropuTMax PEHICHUS MPUKIAJIHBIX 3a7ad, HAyYUTCS
HAaIMCAHMIO U OTJIAJKA MPOTPaMMHOTO KOJa.
Br16path 1 000CHOBaTh HaMOOJIEE PAIIMOHATBLHBIN METOJT U AITOPUTM PEIICHUS 3a/1a4u;
Pa3paborare anroput™ A peuieHus NpuKIaaHbIX 3a/1ay;
Hanucatb nporpaMMHbIN KOJI U OTJIAJAUTh IPOrPaMMYy.

ok w

Brinosinus padorty, Bl Oynere:
YMETB!
— IPUMEHSTh CTaHJAPTHBIE AITOPUTMBI B COOTBETCTBYIOLIMX O0JIACTSIX;
— IPUMEHSTb BEIOpAHHBIE A3bIKU IPOrPaMMHUPOBAHUS JJIs HAMCAHUSI TPOrPaMMHOTO KOJIa;
— HCIIOJIb30BaTh BBIOPAHHYIO Cpeay MPOrpaMMHUPOBaHMUS;
—  BBIABIATH J1€(EKThl U OTKIOHEHUS B (YHKLIHOHUPOBAHUH NIPOIPAMMHOI0 00ecreyeHus
KOMIIBIOTEPHBIX CUCTEM M KOMILIEKCOB.

MarepunanbHoe obecneyeHue:
— IlepcoHanbHbIE KOMIIBIOTEPHI;
— Kowmmnektsl poborexuuueckue "IleppoPodot NXT";
— Kommnekt pobororexunueckuii "LEGO";
— Kontpomrep 500995 ROBO TX;
— HaOop akkymynaropHsiit Accu Set;
— Ha0ops! koHcTpyKTOpckne ROBO TX;
— JlaTumk uBera 11 MUKpokoMIibrotepa NXT;
— IlporpammMHoe obGecrieueHue o0I11ero U NpodhecCHoHaIbHOTO Ha3HAUEHU, B TOM YHCIIe
BKJTIOHaroiee 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

3ananme 1:

Hammcare nporpammy, KkoTopas pemiaeT CleAYIIIYI 3a7ady, HCIOJIb3ys JIOTHYECKUE
OIIEpALUH:

B peructpax R1, R2 um R3 3amucanbsl koAbl Tpex IECATUYHBIX LU(QP, COCTABISIOMINX
TPEX3HAUYHOE YUCIIO (COOTBETCTBEHHO COTHM, JeCATKH U enuHHLbl). [loctpouts B peructpe RO sto
YHCIIO.

Xox padoThI:
Hanpumep, eciin R1=3116, R2=3216 u R3=3316, B perucrtpe RO nomxHO mNOIy4yuTHCS
NecITHYHOE yuciao 123.



Ompenenure W 3aMuIIMTe B TaOIUIy 3HadYeHUs peructpa RO mocie BBITOTHEHUS KaKI0W U3
CJIEIYIOIUX KOMaH/I;

Komanpga RO
1 | MOV 1234, RO
2 | XOR ABCD, RO
3 | XOR ABCD, RO

Iopsinok BbINOJIHEHHUSI PAa0OTHI:

1. CocraBUTh MaTEMaTUYECKYIO MOJICIIb 3a/1a4H.

2. Bri6pats 1 060cHOBaTh HanOOJIEE PAIIMOHAIILHBIN METOT PEIICHUS 3a1a4H;
3. PazpaboTtars anroputm ajis pereHus 3a1auu.

4, HanucaTh 1 0TJIaUTh POrpaMMy.

®opma npeacTaBieHusl pe3yJabTara:
3. ANTOpUTM MPOTPaMMBIL.
4. Koxa nporpaMmsl.

3ananmue 2:
CoctaBuTh mporpamMmy apu(pMETHUECKUX M JIOTUYECKUX JEHCTBUI HaJl UEIbIMU
HepeMeHHbIMI/I U KOHCTAaHTaMH.

Bapuawtis yanannii

K+1)*4 Ne<2 [4°1-7 P>3

1. M={N-3°K+12, 2sN<4 2. M=1%1+4°1-7 I<1
2*N+1 Nz4 [@*1*na*1+2) 113
[«4°] 1=J K*4, N<?

3. M=1{2°1-g+J2), 1>] 4. M={(N-K»2 N>20
[*4+4) 1<] [N +1 TEN£20
(J+1)*3 le=2 I*K+K2 122

S.Mel1%2+3%4, 131 6. M={2¢1*1+K [<0
2¢N+1, -2:5131 I*I4I%1-K, 05152
2014041 1*1 <5 1+1%13, 13

T.M={5%1%1.1, 551%1516 BoMwlioq@an, 147
13¢15.2 1*1216 [2¢1.1, 1<
2%1%343 125 %1432 127

P M=47%1+8, 2s]<$ 10, M=1{401-6, 151<7
[-2%7¢J4+2, J<2 2%1%1%), 1<l

*1.J=+3 (J+1nzs K I>K

11. M={1%), 25(J+D<5 12. M= {5"J+K, J<K

J+2 (J+h=1 TeK+) =K

Xon paborhr:

Jlis BBOAA HUCXOJHBIX JaHHBIX W BBIBOJA pe3yJibTaTa HCIOJIb30BaTh Oydepsl B BHIE
CHUMBOJIBHBIX CTPOK, B KOTOPBIX KaX/10€ 3HauU€HHE epeMEeHHON pa3MelaeTcs B Tpex Oairax:<3Hak
gucia> <crapmas nudpa> <muagmas nudpa>

IlepeBon umcen U3 CUMBOJBHON (POPMBI B UMCIOBYIO W OOPAaTHO BBIMOJIHUTH C MOMOIIBIO
noanporpamMm PSN u PNS cootBercTBEeHHO.

ITopsinok BbINMOJIHEHHUSI Pa0OTHI:

1. CocTaBUTh MAaTEMaTUYECKYIO MOJEIb 3aJa4H.

2. Bri6pats 1 060cHOBaTH HanbOJIEE PAIIMOHATILHBIN METOT PEIICHUS 3aa4H;
3. PazpaboTtare anroputm ajisi pereHus 3a1auu.



4. Hanucats 1 oTiiaguTh nporpaMmy.

Kputepuu onenku:

«OTIMYHO» - TEOPETHYECKOE COJICP)KaHHE Kypca OCBOCHO IIOJHOCTBIO, 0€3 MpoOelioB,
yMeHHsT C(OPMUPOBAHBI, BCE MPEIyCMOTPEHHBIC MPOrpaMMOl y4eOHBIC 3aJaHUS BBITOIHEHBI,
KA4eCTBO MX BBIITOJIHEHHS OLIEHEHO BBICOKO.

—«XO0poIIo» - TEOPETHUECKOE COJCpKaHHE Kypca OCBOEHO IOJIHOCTHIO, 0€3 mpobenos,
HEKOTOpBIC YMEHHUS CHOPMUPOBAHBI HEJIOCTATOYHO, BCE MPEIyCMOTPEHHBIE TPOrPaMMOi yaeOHbIC
3aJIaHUs BBIMOJIHEHBI, HEKOTOPHIC BUJIBI 3aJaHUI BBITIOJTHEHBI C OIIIMOKAMH.

—«Y IOBIIETBOPUTEIBHO» - TEOPETHUYECKOE COJCPKAHHE Kypca OCBOCHO YaCTHYHO, HO
mpoOeNbl HE HOCSAT CYHIECTBEHHOTO XapakTepa, HEOOXOMUMbIe YMEHUsS paboOThl ¢ OCBOCHHBIM
MaTepUajJoM B OCHOBHOM C(OPMHUPOBaHBI, OOJBIIMHCTBO NPEAYCMOTPEHHBIX MPOTrPaMMOM
oOydeHus: y4eOHBIX 3aJaHWii BBHITIOJHEHO, HEKOTOPHIC W3 BBIMOJIHCHHBIX 3aJaHW COJIEpIKaT
OIIIMOKH.

«HeymoBIeTBOPUTEIIBHOY - TEOPSTHUECKOE COICPKAHUE Kypca He OCBOCHO, HEOOXOIUMBIC YMEHUS
He chopMUPOBaHBI, BHITIOJHEHHBIC YUEOHBIC 3aJaHHs COJIEPKAT IPyObIe OIHOKH.



Tema 3.3. Java — A3bIK NPOrpaMMHUPOBAHHSA 001IEr0 HA3ZHAYEHMS.

IIpakTnueckoe 3ansaTue Ne25
Pa3pa0doTka KOHCOJIBHOI0 NPHJIOKEHHU /ISl H3yYeHUs] THIIOB JAHHBIX H OIIePaTOPOB.
JlokyMeHTHpOBaHHE KOAA.
Hean:
[TonmyunTts ob1Iee MpeacTaBICHUE O CO3JaHUU MPOTPaMM Ha sA3bIKe Java M TO3HAKOMHTBCS C €ro
OCHOBHBIMM NMOHATHAMU. M3y4UTh CHHTaKCUYECKHE €IUHMIIBI, OCHOBHBIE OIIEPATOPHI U CTPYKTYPY
Koza mporpamMMbl. OCBOUTH CIIOCOOBI KOMITUMJISIIIMM MCXOHOTO KOJIA M 3aITyCcKa MPOrpaMMBl.

Beinosinus patdoty, Bel Oyaere:
YMETb:
— I[PUMCHATH BI)I6paHHI>IC SA3BIKH IPOTpaMMUPOBAHUA IJI4 HAITMCAHWA IIPOTrPpaMMHOI'0 K04,
— HCII0JIb30BaTh BHIOPAHHYIO CpeNy MPOrpaMMHUPOBAHUS;
— BBIABIATH Ie(EKTHI U OTKIOHEHHS B ()yHKIIMOHHUPOBAHUH MPOTPAMMHOI0 00ECTICYECHUS
KOMITIBIOTCPHBIX CUCTCM U KOMILJICKCOB.

MarepunanbHoe obecrieyeHue:
— IlepcoHanbHble KOMIBIOTEPHI;
— Kowmmnektst poborexunueckue "[lepsoPobor NXT";
— Kommnekt pobororexunueckuii "LEGO";
—  Kontpomrep 500995 ROBO TX;
— Habop akkymynsaTopHslii Accu Set;
— Habops! koncTpykTopckue ROBO TX;
— Jlaruuk nBera nius Mmukpoxkomibsrotepa NXT;
— IIporpammMHoe obGecrieueHue o0I1ero 1 NpodheccCHoHaIbHOTO Ha3HAUEHUS, B TOM YHCIIe
BKJIIOYaroniee B ceds cienyrouiee [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

SI3p1k Java BopBasics B IHTepHeT B KoHLEe 1995 roja 1 HeMeJIeHHO 3aBOEBaI MOMYJISIPHOCTD.
On obemanm cTaTh YHUBEPCAIBHBIM CPEICTBOM, OOCCIICYMBAIOIINM CBSI3b IIOJIb30BATENCH C
JMOOBIMM MCTOYHUKAMH MH()OPMAalLMU, HE3aBUCHMO OT TOTO, TJi€ OHAa pacroijiokeHa — Ha Web-
cepepe, B 0a3e MaHHBIX, XPAHWJIHIIE JaHHBIX U T.I. DTOT XOPOIIO pa3pabdOTaHHBI OOBEKTHO-
OPUEHTUPOBAHHBIN SI3BIK MPOrPAaMMHMPOBAHUS TOJJIEPKAIN BCE MPOU3BOJIUTEIH IMPOrPAMMHOIO
obecriedeHnss. OH WMeeT BCTPOSHHBIE CPEACTBA, MO3BOJSIONIME pemiaTh 3aJa4yll TOBBIIICHHON
CIIO)KHOCTM TaKHe Kak: paboTa C CeTeBBIMH pecypcamu, yIpaBiieHHe O0a3aMH JaHHBIX,
JTMHAMUYECKOE HaNOJHeHNEe Web-CTpaHuIl, MHOTOTIOTOYHOCTD MTPHUJIOKECHUH.

Wucramsanus HaOopa MHCTpYMEHTaJbHBIX cpencTB Java Software Development Kit. JDK
70AT0e BpeMsi ObLT 0a30BBIM CpPEACTBOM DPa3pabOTKH MpuioxkeHHd. OH HE CONEPKHUT HHUKAKUX
TEKCTOBBIX PEIAKTOPOB, @ ONMEPUPYET TOJIBKO C YK€ CYIIECTBYIOIINME java-daitnamu. Kommunstop
NpeJCTaBIeH YTUIMTOH javac (java compiler), BUpTyaipHas MallMHa peajln30BaHa MPOrpaMMoOn
java. JIyis TeCTOBBIX 3aIlyCKOB aIlIeTOB €CTh CIIeMAlIbHAs YTUIINTA appletviewer.

[Taker Java Software Development Kit MoxHO 3arpy3utb ¢ web-CTpaHHUIIBL:
http://java.sun.com/javase/downloads/index.jsp. CriocoOsl MHCTAUIAIMK Ha Pa3HBIX IuTaTGopmMax
(Solaris, Windows, Linux) oTauyaroTcs Apyr OT ApyTa.



[Tocne uncrammauu nakera JSDK myxHO m06aButh nms karajiora jdk\bin B crimcok myreid,
MO0 KOTOpPbBIM OIICpallMOHHAA CHCTCMaAa MOKCT HaliTU BBIITOJIHSACMEIE (baﬁnm. HpaBI/IHLHOCTB
YCTAaHOBKHM TIaKE€Ta MOXHO IPOBEPUTh, HaOpaB KoMaHIy java—version. Ha skpaHe IOKHO
MOSBUTHCS, IPUMEPHO, CIIETYIOLIEE:

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

JUid HamucaHus IporpaMMm Ha sA3bIKE Java JOCTaTOYHO MCIIONB30BAaTh CaMblil MPOCTOMN
TEKCTOBBIM pelakTop, OJHAKO NMPUMEHEHHE CHEeIUaIN3UpPOBaHHBIX cpeacTB paspabotku (Eclipse,
Java WorkShop, Java Studio u nap.) mpemocramisier OONbIION HAOOp TOJE3HBIX H YAOOHBIX
¢ynkuii. CyniecTByeT HECKOJIBKO CIIOCOOOB KOMITMJISILIMM M 3aIlyCKa Ha BBIIIOJIHEHUE IPOrpamwm,
HAalMCAaHHBIX HA S3bIKE Java: M3 KOMAaHJIHOW CTPOKM WA W3 JAPYrOol IpOrpaMMbl, HaIpuMep,
WHTETPUPOBAHHON cpeabl pa3paboTku. s KOMOWIALKMKA TPOrpaMMbl KM3 KOMaHIHOW CTPOKHU
HE0oOXOIMMO BBI3BATh KOMIWISITOP, HAOpaB KOMaHAY javac M yKa3aB uepe3 npodesl HMeHa
KOMITMJIMPYEMBIX (haiiioB:

javac filel.java file2.java file3.java

[Ipu ycremHoM BBINOJHEHUM 3Tana KOMIWISIUH B AUPEKTOPUU C HUCXOTHBIMU KOJAMU
nosiBSITCs (paidiibl ¢ pacpeHneM .class, KOTopble sSBISIOTCS java OaiT-konoMm. Bupryanbnas Java-
MmamuHa (JVM) unTepnperupyeT OailiT-ko W BBIOJHSAET mporpammy. s 3amycka nporpammbl
HeoOxomuMo B JVM 3arpy3uTh OCHOBHOM Kiacc, T.e. KIJIACC, KOTOPBIA COAEPKUT (YHKIIUIO
main(String s[]).

Hanpuwmep, ecniu B ¢aiine filel.java ectp ¢pyHkmms main(), KOTopas pacnojaraercs B Kjiacce
filel, To Ay 3amycka mporpaMMsI MOCIIe 3Tarna KOMIWJISIMN HE00X0IUMO Ha0paTh CIIeayIOIIee:

java filel

Komnunsnuio v 3amyck mporpamMM M3 HHTETPUPOBAHHBIX Cpell pa3pabOTKU HE0O0XOAUMO
OCYILIECTBIISATh B COOTBETCTBUU C JJOKYMEHTAIlME Ha MPOrPaMMHBIH MPOIYKT.

AHAJIU3 MPOrpamMMbl

TexHonorus Java, kak miaTgopma, U3HAYaIbHO CHPOEKTHpOBaHHas i ['nmobanpHON ceTn
Internet, momkHa OBITH MHOTOSI3BIKOBOM, a 3HAUUT, 0ObIUHBIM HaOop cuMBooB ASCII (American
Standard Code for Information Interchange, AwmepukaHckuii cTaHmapTHBIH KOI OOMeHa
nHpopmalyen), BKIOYAIOMMA B ceOs JUIIb JIATUHCKUNA andaBuT, LUUGPbBl W MpocTeiIne
CreluanbHble 3HAaKM (CKOOKM, 3HAKM TNpENUHaHus, apupMeTHdyecKkue olnepauud U T.1.),
HegocraToueH. [losToMy A 3amuMcu TEKCTa MpOrpamMmbl MPUMEHsiETcs Oosiee yHUBepcallbHas
koaupoBka Unicode. Hampumep, ecnu B mporpamMmy HYXHO BCTaBUTh 3HaK ¢ kKoaoMm 6917,
HEOOXO/IMMO ero MPeJICTaBUTh B mecTHaaarepuanoM gpopmate (1B0S5) u 3anucars: \u1BO5.

Komnunstop, aHanmu3upys nporpammy, cpa3y paszessier ee Ha:

- mpo6ensr (White spaces);

- KoMMeHTapuu (Comments);

- OCHOBHBIE JIEKCEMHI (tokens).

[Ipobenamu B JaHHOM Cllydae Ha3bIBalOT BCE CUMBOJIBI, Pa30MBaIOIIMe TEKCT MPOrpaMMBbl Ha
JICKCEeMBbI. DTO Kak caM CHUMBOJ mpooOena (space, \u0020, mecsatuunslii koa 32), Tak ¥ 3HAKH
TaOyIsAUM U TepeBoAa CTpoku. OHM HCIONB3YIOTCS A pa3felieHus JIeKCeM, a Takxke s
oopmienns koxma, 9ToOBI €ro OBUIO Jierde yuTaTh. Hampumep, CIEAyIONIYIO YacTh MPOTPaMMBbI
(BBIYMCIIEHNE KOPHEH KBapaTHOT'O ypaBHEHHUs):

doublea=1,b =5,

c=06; doubleD =b
*p-4*a*c;if (D

>=0) {

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



}

MOJICHO 3aNUCAMb U 6 MAKOM 8Uoe:

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

b+Math.sqrt(D))/(2*a);doublex2=(-
b-Math.sqrt(D))/(2*a);}

B o0oux ciydasx KOMOWISTOP CTe€HEpUPYET aOCOIIOTHO OAMHAKOBBIN KoJ. EnuHCTBEHHOE
cooOpakeHHe, KOTOPhIM JI0JKEH PYKOBOJICTBOBATHCS pa3pabOTUHK, -

JIETKOCTh YT€HHUS U JAalibHEHIIeH MOAIEP>KKHU TaKOTO KO/a.

KomMmeHTapun He BIMAIOT HA PE3YJIbTUPYIOIINN OMHAPHBIN KOJI M UCTIONB3YIOTCS TOJIBKO IS
BBOJIa MOSCHEHUH K mporpamMMe. B Java koMMeHTapuu OBIBAIOT IBYX BHJIOB: CTPOUHBIE U OJIOUHBIE.
Crpounbie koMMeHTapuH HaunHatOTCst ¢ ASCII-cuMBOIIOB // M ANATCS 10 KOHIA TEKYIIEH CTPOKH,
Harpumep:

int y=1994; // ron poxneHus

brnounsie kommeHTapuun pacnonaraiotcs Mexay ASCII-cumBonamu /* u */, Mmoryt 3aHuUMaTh
MIPOU3BOJILHOE KOJIMYECTBO CTPOK. Kpome 3Toro, cymecTByeT 0coOblil BU OJ0YHOrO0 KOMMEHTapHs
— KOMMEHTapuil pazpaboruuka (/**kommentapuu®/). OH HpUMEHSETCS IS aBTOMATHYECKOIO
CO3J1aHus JOKyMEeHTaIuu koaa [1].

Jlekcuka si3pIKa

Jlexcuka OIMHUCHIBAET, U3 YETO COCTOUT TEKCT MPOTrpaMMbl, KaKUM 00pa3oM OH 3alHChIBACTCS
M Ha Kakue MPOCTEHIIHNE CJIOBa (JIEKCeMbl) KOMIMIATOP pa3OMBaeT MporpaMmy IMpU aHAU3e.
Jlekcembl (wnu tokens B aHIJIMIICKOM BapuUaHTE) — ATO OCHOBHBIE "KHPIUYHKHU', U3 KOTOPBIX
cTpouTtcs obast mporpamma Ha si3eike Java [ 1]. Huxke mepednciensl Bce BUIBI JiekceM B Java:

- uaeHtudukaropsl (identifiers);

- kimoueBble ciioBa (key words);

- mutepadnsl (literals);

- pazaenuTenu (separators);

- oneparopsl (operators).

WneHTudukaTopsl — 5TO HMMEHA, KOTOpBIE MAIOTCS Pa3IMYHBIM JJIEMEHTaM SI3bIKa JUIS
YIPOILEHUsT JOCTyma K HUM. VIMeHa MMEIT MakeThl, Kiacchl, MHTEPQEHCHl, OIS, METOJBI,
apryMEHTHI H JIOKaJbHbBIE IepeMeHHbIe. [mHa nMeHu He orpanndeHa. Mnentudukarop coctouT u3
OykB u nudp. IMs He MOKET HAUMHATHCS ¢ HUPPHI.

KitoueBble ciioBa — cHenuaigbHBIE JIEKCEMBI, 3apeTHCTPHPOBAHHBIE B CHUCTEME JUIS
BHYTPEHHET0 HCIONb30BaHMs, Takue Kak abstract, default, if, private, this, boolean, implements,
protected, static, try, void, native u ap.

Jlutepanbl TO3BOJIAIOT 33JaTh B MpOrpaMMe 3HAYEHHs JAJs YHUCIOBBIX, CHMBOIBHBIX W
CTPOKOBBIX BBIp@XEHHH, a Takke null-nmurepanoB. B Java ompeneneHsl CleayroONIHe BUIBI
JTUTEPaJIOB:

- IETIOYMCIICHHBIN (integer);

- npo6Hsrit (floating-point);

- OyneBckwii (boolean);

- cuMBOJIbHBIHN (character);

- CTPOKOBBIH (string);

- null-murepan (null-literal).

Lenouncnennsle (Tum int 3anuMaet 4 Oaiita, Tun long — 8) auTEpasbl MO3BOJISIOT 3a/1aBaTh
[[EJIOUNCIICHHBIC 3HAYCHHS B JIECATEPUYHOM, BOCBbMEPHUYHOM M MIECTHAIIATEPHYHOM BHJIE. 3aIHCh
HYJISI MO)KHO OCYIIECTBUTH CIIEIYIOIIMMH CIIOCOOaMHU:

- 0 (10-puynas cucrema)

- 00 (8-puunas)

- 0x0 (16-puunasn)

Ecnu B xoHIIE UTEpalia HE CTOUT yKa3aTells Ha THUI, TO JTUTEPAT MO0 YMOTYAHUIO UMEET THUII
int.



Hpo6ubie nutepansl (tTun float 3anumaer 4 Oaiita, Tun double — 8) mpeacraBisroT coOOM
qucia ¢ IJIaBaroIeil JecsITUHYHON TOUKOM. [IpoOHBIN TUTepal COCTOUT U3 CIEAYIONIMX COCTaBHBIX
yacTei (1mo ymoiyaHuio umeet tum double):

- 11eJ1as1 4acTh;

- necatuaHas Touka (ucnosb3yercsi ASCII-cuMBoJ TOUuKa);

- IpoOHAas 4acTh;

- moka3arenb creneHu (coctouT u3 JaTuHckord ASCII-0ykBel «E» B IPOM3BOJIBHOM PETHUCTPE
Y LEJIOTO YKCIIA C OMIIMOHATIBHBIM 3HAKOM «1) WIH «—»);

- OKOHUYaHHue-ykazatenb tumna (D wim F).

CumBonpHBIE TUTepalibl. [IpeacTaBisaioT co00i OAMH CUMBOJ U 3aKJIIOYAIOTCS B OJUHApHBIC
KaBbIuKH ‘s’, ‘a’. Jlomyckaercs 3anuch yepe3 Unicode ‘\u0041’ — natunckas Oyksa “A”.

CTpokoBbI€ TUTEpaAIbl COCTOAT U3 HAOOpa CHMBOJIOB M 3aIIUCBIBAIOTCS B ABOMHBIX KaBbIUKaX:
“cuMBosbHBIA JuTepan”. Null nuTepan MoXeT HpUHUMATh Bcero ogHO 3HadeHue: null. OTo
JUTEpall CCbUIOYHOTO THUIA, IPUYEM 3Ta CChUIKA HUKY/Aa HE CChLIAETCS.

Paznenurenu — cnenuanbHbE CUMBOJIBI, MCIOIb3yEMblE B KOHCTPYKIMAX sA3blka “()”, “[]”,

‘C{}” €699 ¢C 9% ¢
3 > 9 > 9

OrnepaTopbl HUCIONB3YIOTCA B Pa3JIMYHBIX ONEpalusiX — apu(PMETUYECKUX, JOTUYECKHX,
OUTOBBIX, ONEpAIMsIX CPABHEHUS U IPUCBAUBAHMUS.

[Tpumep npoctoii mporpammel “Hello, world!” Beirnsaut cienyromum od6pazom:
public class Test {

/**

*(OCHOBHOH METOJI, C KOTOPOT0 HAYMHAETCA
* BBITIOJIHEHHE JIF000# Java mporpaMmel.

*/

public static void main(String args[])

{

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

}

}

Tunsl IaHHBIX

Java sBnsieTcst CTPOro TUHMU3UPOBAHHBIM SI3bIKOM. DTO O3HA4aeT, YTo Jro0as mepeMeHHas u
M000€ BbIpa)KEHUE UMEIOT U3BECTHBIN THI €llle HA MOMEHT KOMIMWISAIUH. Takoe CTporoe npaBuiIo
MIO3BOJISIET BBISBJISITH MHOTHE OLIMOKHU yXe BO Bpemsi koMnuisiuuu. Komnunstop, Halas ommoky,
yKa3bIBa€T TOUHYIO CTPOKY U NPUUYHMHY €€ BOSHUKHOBEHHs, a TUHAMHUYECKHe «Oaru» HeoOXOoa1uMOo
CHauaja BBIIBUTh TECTUPOBAHUEM, a 3aT€M HANTH MECTO B KOJIE, KOTOPOE UX MOPOAUJIO.

Bce Tunbl gaHHBIX pasfendroTcs Ha ABe rpynnbl. [lepByro cOCTaBISIIOT 8 HPOCTBIX WM
MPUMHUTHUBHBIX (OT aHIJIMICKOro primitive) TunoB AaHHbIX [1-3]. OHM moapa3nenstoTcs Ha TpU
MOArPYIIIBL:

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

- npo6wusie: float, double;

- OyneBckwuit: boolean.

ByneBckuii TMIT TIpeACTaBIEH BCEro OJHUM TUIIOM boolean, KOTOPbI MOKET XpaHUTh BCErO
JIBa BO3MO’KHBIX 3HaueHUs — true u false. BennyuHbl MMEHHO 3TOrO TUIA MOIYYa0TCs B pe3yibTare
olepanuil CpaBHEHUS.

Bropyto rpynmy coctaBisitoT 00bEKTHBIE WM CChUIOYHBIE (OT aHIIMicKoro reference)

TUIBI JAHHBIX. DTO BCE KJIACChl, MHTEP(ENCHl U MaCCUBBI.

IlepemennbIe



[lepemeHHbIEe WCMONB3YIOTCA B TMporpaMMme A XpaHeHHs JaHHbIX. J[o0as mepeMeHHas
UMeeT TpH 0a30BBIX XapaKTEPUCTUKU: WM, TUM, 3HaueHue. VM yHUKaNbHO UACHTH()HUIIHPYET
MIEPEeMEHHYIO M MO3BOJSET K Heil oOpamiarbcs B mporpamme. THIT ONMHMCHIBACT, KAKUE BEIMYMHBI
MOXKET XpaHUTh NEPEMEHHas. 3HAUEHHE — TEKYyIlas BEJIMYMHA, XPaHSIAsACS B IEPEMEHHOM Ha
JaHHBIH MOMEHT. 3Ha4eHHE MOXKET ObITh YKa3aHO cpa3y (MHUIMAIW3alusi), a B OOJBIIMHCTBE
CJIy4aeB 3a/laHl€ HauyaJbHOW BETMYUHBI MOXKHO U OTJIOXKUTH.

Int a;
int b=0,
Cc=2+3;
double
d=e=5.5;
Hwoxe npuBecHBI TaHHBIE 10 BCEM IIEJIBIM M JPOOHBIM THITAM:
Ha3panue Tuna | /Jliuuna O0JacTh 3HaAYEHHI
(0aiiT)
Llenpie TUIIBI
byte 1 -128..127
short 2 -32768..32767
int 4 -2147483648..2147483647
long 8 -9223372036854775808..9223372036854 775807
char 2 0..65535
JIpoOHBIC THITBI
float 4 3.40282347e+38f; 1.40239846e-45f
double 8 1.79769313486231570e+308;
4.94065645841246544e-324
[* # 1 # Ipumep. THIbI JTaHHBIX, JIUTEPAIIBI M OTIEPAIIMH Hal HUMH */
public class Primerl {
public static void main(String([]
args){byteb=1,bl =1+
2;
final byte B =1 + 2;
/b =bl+ 1; /] omubkra npusedenuss munos int ¢ byte
/*
* nepemennas bl na momenm svinonnenusi kooa b = bl + 1; moorcem uzmenumocs, u
* gvipaoicenue b1 + 1 mooicem npesvicums donycmumulii pasmep byte- muna
*/
b = (byte) (bl + 1);
b=B+1;/l pabomaem
/*
* B - koncmanma, ee 3nauenue onpedeneHo, KOMRUIAMOP BbIYUCTAEM 3HAUEHUE
* gvipadicenust B + 1, u ecnu eco pasmep ne npesviiuaem oonycmumozo 07 byte
muna, mo
* owubKa ne 603HUKaem
*/
II'b = -b; /] owubra npusedenus munos
b = (byte) -b;

II'b = +b; /] owubra npuseoenus munos

b = (byte) +b;



II'b =1; Il owubra npusedenus munos, int 6orvue, uem byte

n b = (byte) i;
t final int D = 3;
b = D; Il pabomaem
i I*
* D —xoncmanma. Komnunamop nposepsiem, He npegvluiaem au ee 3HAYEHUE
3
oonycmumblii

* pazmep ons muna byte, ecau ne npesvliuaem, mo owubka He 803HUKaAEM
*/
final int D2 = 129;

// b=D2; // owmubra npusedenus munos, m.x. 129 6orvue, wem donycmumoe 127

b = (byte) D2;

b +=i++; // pabomaem
b +=1000; // pabomaem
bl *=2; /| pabomaem



float f = 1.1f;
b /=1, Il pabomaem
/*
* gce cokpawjennvie onepamopuvl ASMOMAMUYecKy npeodpasyiom pe3yibmam
BbIPACEHUS K
* muny nepemenHoil, Komopou npuceausaemcsi 3mo snauenue. Hanpumep, b 1= f;
* pasnocunvno b = (byte)(b /1);
*/

JlokyMeHTHpOBaHME KO/IA
B s3pike Java uCHosip3yroTcs OJIOYHBIE W OJXHOCTPOYHBIC KOMMeHTapuu /* */ wu [/,
aHaJIOTHYHBIE KOMMEHTApPHsIM, MpuMeHsseMbiM B C++. BBeZleH Takyke HOBBIN BHJ KOMMEHTAPHSI

JIOKyMEHTUPOBaHHE KO/1a

B si3p1ke Java ucnonb3yroTcst OJI0YHBIC U OJTHOCTPOYHBIC KOMMEHTapuu /* */ u //,
aHAJIOTUYHBIC KOMMEHTapHsIM, MpuMeHsieMbiM B C++. BBelleH Takke HOBBIH BUJT KOMMEHTAPUS
/** */ KOTOPBIA MOXKET COACPKATh ONUCAHKUE JOKYMEHTA C IIOMOIIBIO IECKPUIITOPOB BHIA!

Aeckpunropb!
NePeMOHHLIX Knaccoe u usimepdheicoe memodoe 8cezo
@see @see @see \ {@link}
@senal @author @retum I {@docRoot}
@senalField @deprecated @param H  {@code}
{@value} @param @derpecated {@literal}
@deprecated @version @throws ‘ @since
@serialData {@linkplain}
{@inheritDoc})
{@exception

Pucynok 1.1. Jleckpuntopsl TOKyMEHTUPOBAaHUS KOJa

@author — 3amaeT cBeaeHus 00 aBTOPE;

@version — 3a1aeT HOMEp BEPCHH KJ1acca;

@exception — 3agaeT UM KJ1acca UCKITFOUCHHUS,

@param — onmuCHIBAET ITAPaMETPHI, ITEPEAaBAEMBIE METOLY;

@return — omMCHIBAET TUII, BO3BPAIIAEMBI METOIOM;

@deprecated — ykas3pIBaeT, 4TO METO/ YCTApPEBIIHA U Y HETO €CTh OOJIee COBEPIICHHBIMH
aHaJIor;

@since — onpeensieT BEPCHIO, C KOTOPOH METO (WIeH Kiacca, KJIacc) MPUCYTCTBYET;

@throws — onuchIBacT UCKITIOYECHUE, TEHEPUPYEMOE METOJIOM;

@see — 9To ceIyeT MOCMOTPETh TOMOJHUTEIBHO.

W3 java-aiima, cojepikaiiero TakuMe KOMMEHTapHH, COOTBETCTBYIOINAS YTHIIATA
javadoc.exe MOXeT U3BJIeKaTh HHPOPMAIIHIO [T JOKYMEHTHPOBAHHUS KJIACCOB M COXPAHCHHUS €¢
B Buze html-goxymenra. B kauecTBe mpumepa u 00pasiia MOKHO pacCMaTPUBATh WCXOHBIN KO/
si3bIKa Java U TOKYMEHTAIIHIO, CTCHEPUPOBAHHYIO Ha €ro OCHOBE.

I* # 2 # dpparment kinacca Object ¢ neckpunropamu nokymentupoBanus # Object.java */

package java.lang;



/**

* Class {@code Obiject} 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>

* 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

}

Bcerna crmenyer moOMHUTB, YTO TOYHBIE Ha3BaHUSA KJIACCOB, MX IOJEH U METOJIOB YIydIIAlOT
BOCIIPUATHE KOJa M YMEHBIIAIOT pa3Mep KOMMeHTapueB. Hanudne KOMMEHTapHs TOJDKHO elle OOoJbIie
00JIErYUTh CKOPOCTh BOCIPUATHS Pa3pabOTaHHOTO KO/a.

Kon cucrembl Oyaer uutaThes 4Hamie W OOJbllle IO BPEMEHHU, 4eM TpeOyeTcs Ha ero co3/aHue.
KommenTapun momoryT mporpaMMHCTy, COIMPOBOXKIAIOIMIEMY KOJ, ObICTpee pa3o0paThCsi B HEM U
IPaMOTHEE UCII0Ib30BATh UM U3MEHSThH €TO0.

Kuaaccbi—00010ukn

Kpome 6a30BBIX THIIOB JJAHHBIX, B SI3bIKE Java MIMPOKO UCTIOIB3YIOTCS COOTBETCTBYIOIIHE KIIACCHI-
obosouku (Wrapper-kiaccel) u3 makera java.lang: Boolean,Character, Integer, Byte, Short, Long, Float,
Double. O0BeKTHI 3TUX KJIACCOB MOTYT XPAaHHUTh T€ K€ 3HAYCHHS, UTO U COOTBETCTBYIOIINE UM 0a30BbIC
THUIIBL.

OOBeKT M000T0 U3 ITUX KIIACCOB MPECTABISAET COOOM MOTHOIEHHBIN YK3EMIUISIP B TUHAMHYECKOU
MaMsTH, B KOTOPOM XPAHUTCS €T0 HEM3MEHIEMOe 3HAUCHHE.
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Pucynok 1.2 Hepapxus kinaccoB-0001049€K

3HayeHusi 0a30BBIX THUIOB XpaHATCA B CTEeKe M He sBIsAOTCS oObekramu. Kitaccsl,
COOTBETCTBYIOIIIME UHUCIOBBIM 0a30BBIM THIIAM, HaxomsATcs B Oubnmoreke java.lang, sBISIOTCS
HacleqHUKaMu abcTpakTHOro kimacca Number u peamusyroT wunHtepdeiic Comparable<T>. 3tor
uHTEepdEeiic onpenenseT BO3MOXXHOCTb CPaBHEHHUS OOBEKTOB OJHOTO THIIA MEXIY COO0OW C MOMOIIBIO
Mmetoza int compareTo(T ob). OObekThI Ki1accoB-0007I0UEK 110 YMOJIYAHHUIO OMy4aroT 3HadeHue null.

Co3marTest SK3EMIUISIPBl UHTETPAbHBIX WIIM YHCIOBBIX KJIACCOB C IMOMOIIBIO OJHOTO M3 JIBYX
KOHCTPYKTOPOB € TapaMeTpamMH TUIa String ¥ COOTBETCTBYIOIIEro 0a30BOr0 THIIA.

OObeKT K1acca-000JI0YKH MOXET ObITh MpeoOpa3oBaH K 0a3oBoMy TUIly MeTosioM TumValue() uiun
OOBIYHBIM NIPHCBANBAHUEM.

Knacc Character He sBasercss moakigaccoM Number, 3ToMy KiacCy HET HE0OXOIUMOCTU
NOJIEP>)KUBAaTh MHTEpdeiic KiaccoB, MpeaHa3sHAUCHHBIX JUIsI XPAHEHUS PEe3yJIbTaTOB apH(PMETHUYECKUX
oneparnuii. Bmecto storo xnace Character umeer nenslid psa cnenrpuUecKux METoJoB A 00paboTKu
CHUMBOJIbHOH HH(OpMAIHH.

V¥ knacca Character, B oTinune OT APYruX KJIAcCOB OOOJIOYEK, HE CYIIECTBYET KOHCTPYKTOpPA C
napameTpoM THma String.

Float ft = new Float(1.7); // double B Float Short s = new Short((short)5); // int 8 Short Short sh =
new Short("5"); // String 8 Short double d = s.doubleValue(); // Short 8 double byte b = (byte)(float)ft; /
Float B byte Character ch = new Character('3");

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

KoHCcTpyKTOpBI KJI1aCCOB-000JI0YEK  C nmapameTpoM Tuma String u ux METO/IbI

valueOf(String str), decode(String str) u parseTumn(String Str) BBIMONHSAIOT JCHCTBUSA IO
peoOpa3oBaHUIO 3HAYCHUS, 33JaHHOTO B BHJE CTPOKH, K 3HAYCHHUIO COOTBETCTBYIOIIETO OOBEKTHOTO
Tumna nanueix. Mckimouenue coctaBiser kiace Character. [Ipu npeoOpa3oBaHuy CTPOKH K KOHKPETHOMY
THUITY MOKET BOBHUKHYThH omunoka (bopMaTa JAaHHBIX, €CJIN CTPOKA HE COOTBCTCTBYCT 3TOMY THUITY JaHHBIX.
s ycTOWYMBOM pabOThl MPUIIOKEHUSI BCE OTEpaIluu Mo MpeoOpa3oBaHUI0 CTPOKUA B THIH3UPOBAHHBIC
3HAYCHMS JKEJaTeIbHO 3aKiio4arh B OJIOK try-catch mms mepexBata W 00OpabOTKH BO3MOXKHOTO
WCKITIOUESHHUSI.

UYeTsipe cCTaHAAPTHBIX CIIOCO0a MpeoOpa3oBaHus CTPOKHU B YHCIIO:



/* # 3 # mnpeobpazoBanue cTpokun B 1enoe umcino # 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); // Bosspamaer 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("Hesepusiii popmar uncia ™ + €);

¥
¥
¥

VY NIpHUBEOCHHBIX CIIOCOOOB €CTh ONpPENEIICHHBIE Pa3IUyus IPH HMCHOJIb30BAaHUU PA3HBIX CHUCTEM
CUMCIICHUS U MPEICTABICHHS YHCEI.

OOpartHoe mpeoOpa3oBaHKEe M3 TUIMH3MPOBAHHOTO 3HAYEHHs (B YAaCTHOCTH int) B CTPOKY MOXHO
BBIIIOJIHUTH CJAEAYIOLUIMMH CII0cO0aMu:

int value = 71;
String argl = Integer.toString(value); // xopommii cioco6 String arg2 = String.valueOf(value); //
xopoumuii cnoco6 String arg3 ="" + value; // mioxoii cnoco6

CymecTByeT nBa Kiacca Uit paboThl C BBICOKOTOUHOW apudmerukoir — java.math.Biglnteger n
java.math.BigDecimal, koTopble moamepXMBAarOT LieJble 4Yuciaa U 4Yuciaa ¢ (UKCUPOBAHHOW TOYKOM
IIPOU3BOJILHOU JIIUHBI.

Haunnas ¢ Bepcun 5.0, BBeieH MpoIeCC aBTOMATUYECKOW MHKATICYIISIIIUK TAHHBIX 0a30BBIX TUIIOB B
COOTBETCTBYIOIIHE OOBEKTHI O000JIOUKM M OOpaTHO (aBTOYIAaKOBKa/aBTopacmakoBka). Ilpm stom Her
HE0OXOJIMMOCTHU B SIBHOM CO3JIaHUU COOTBETCTBYIOIIETO OOBEKTA C UCIIOJIb30BAHUEM OIlepaTopa new:

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

[Ipy wHUIManu3ammMu oO0BEKTa Kiacca-o0OJOYKM 3HadeHHeM 0a30BOro Tuma NpeodpazoBaHHE
THUTIOB B HEKOTOPBIX CHTYaIUsAX HEOOXOAUMO YKa3bIBATh SIBHO, TO €CTh KOJI

Float f = 7; // npaBunsHO O6yzer (float)7 nnm 7F BmecTo 7

BBI3BIBAET OMIMOKY KOMIUISAIUU. C Ipyroi CTOPOHBI, CIPaBEAIUBO:

Float f = new Float("7");

ABTOpacnakoBKa — MPOLECC U3BJICUEHUS U3 00BEKTa-000JI0UKH 3HaYeHUsI 6a30BOro Tumna. BeI3oBel
Meto10B intValue(), doubleValue() u um mogoGHBIX 11 MpeoOpa3oBaHusi OOHEKTOB B 3HAUEHUSI 0a30BbIX
TUTIOB CTAHOBSITCS] M3ITUIITHUMH.

JlonmyckaeTcst yyacThe OOBEKTOB B apU(METHYECKMX OIepalusx, OJHAKO He CIEAyeT 3TUM
3TIOYTIOTPEOIISATH, MOCKOJIBKY yITaKOBKa/PaclakOBKa SBIISIETCS PECYPCOEMKHUM MPOIIECCOM:

/l autoboxing & unboxing:

Integer 1 =71; // co3nanue o0bekTa+ynakoBka

++i; // pacnakoBKa+omneparus+co3aanne 00beKTa+ynakoBKa

int j =1; // paciakoBka

Opnako crneAyroluil Koj TeHepupyeT HckimounTenbHyto curyarnuio NullPointerException mpu
MIOTIBITKE MPUCBOUTH Oa30BoMYy THIy 3HaueHue null oobekrTa kinacca Integer, murepan null — He 00BEKT U
HE MOXXET OBITh TPeoOpa3oBaH K 3HAYCHUIO «HOJIb:

Integer j = null; // 06bexT He cozgan! 310 HE HOJB!

int 1 = j; // reHepanus UCKIOYEHHS BO BPEMsI BHITTOJIHEHUS

HecmoTpss Ha TO, 4TO 3HaueHHs] 0A30BBIX THUIOB MOTYT OBITh HMPHUCBOEHBI OOBEKTaM KJIACCOB-
000104ueK, CpaBHEHHE OOBEKTOB MEXKIY COOOW MPOUCXOAUT MO CcChUIKaMm. [[1s cpaBHEHUs 3HAYEHUU
00BEKTOB CIIEAYET HCIOIb30BaTh MeToA equals().

inti=127;

Integer a = i; // coznanue o0beKTa+ynaKkoBKa



Integer b =1;

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

System.out.printin("b==i " + (b ==1)); // true

System.out.printin("fa==b " + (a == b)); /* false(ccbuikm Ha pasHeile 00BEKTHI) */
System.out.printin("equals ->" + a.equals(i)

+ b.equals(i)

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

Merton equals() cpaBHUBaeT He 3HA4YCHUS] OOBEKTHBIX CCHUIOK, & 3HAUYECHUSI 0OBEKTOB, HA KOTOPBIC
yCTaHOBJICHBI 3TH cChUTKU. [loaTOMY BBI30B a.equals(b) Bo3Bpalaer 3HaueHue true.

3HavyeHre 0a30BOTO THIA MOXKET OBITh Mepemaano B metoj equals(). OmHako cchlika Ha 0a30BBIN
THUI HE MOXKET BBI3bIBATh METO/IBI:

i.equals(a); // orbKa KOMITHJISIIAN

Crasio BO3MOXHBIM CO3/1aBaTh OOBEKTHI M MACCUBBI, COXPAHSIOIINE Pa3InYHbIe Oa30BbIe THUIIBI O€3
B3aMMHBIX MPEOOPA30BaHMIA, C TOMOIIBIO CCHUIKU Ha Kiiacc Number, a IMEHHO:

Number n1 = 1; // unentuuro new Integer(1) Number n2 = 7.1; // uneatuuno new Double(7.1)

[IpakTHyeckoe MPUMEHEHUE TAKUX OOBEKTOB KpaifHe OrpaHUYCHO.

[Ipu aBTOyMaKoBKE 3HAYEHUS 0A30BOTO THIIA BO3MOXKHBI CUTYAIIUU C TIOSIBIICHUEM HEKOPPEKTHBIX
3HAYCHUU ¥ HEMIPOBEPSEMBIX OIIMOOK.

[lepemennas 6a30BOrO THIA BCErzaa MEepeAaeTcs B METOJ IO 3HAYCHHIO, a MEepeMEeHHas Kiacca-
000JIOYKH — TIO CCBUIKE.

Omnepartopsl ynpaBJjieHust

B s3pike Java, kak ¥ B J1000M JIpYroM sI3bIK€ MPOrpaMMHUPOBAHUSA, €CTh YCIIOBHBIE ONEPATOPHI U
LUKIIBI 711 YIpaBlIeHuUsl MOTOKOM. BIIOK, WM cocTaBHO# omepaTop, MPOU3BOIBLHOE KOJIMYECTBO MPOCTHIX
OTEepaToOpoOB si3bIKa Java, 3aKIIOYEHHBIX B (PUTYypHBIE CKOOKU. Bioku ompenenstoT 00J1acTb BUIUMOCTH
CBOMX TMEPEMEHHBIX. bIOKM MOTYT OBITH BIOXKEHHBIMU OJUH B Apyroil. OHaKO HEBO3MOXKHO OOBSIBUTH
OAVMHAKOBO Ha3BaHHBIC IICPEMCHHELIC B /IBYX BJIOKCHHBIX OJIOKax.

Public static void main(String [] args)

{intn;

int k;
int n; // OmmOka — HEBO3MOXKHO NEPEONPENEIUTH IEPEMEHHYIO N BO BIOKEHHOM LIUKJIE
} //mepemennas k omnpezenena ToJIbKO B 3TOM OJIOKe

by

YcnoBHBIE OnIEpPaTOPHI
VY c10BHBIN OIepaTop B A3bIKE Java uMeeT BUL:

if (ycrmoBue) onepartop

/l umm

if (ycnoBue) { oneparopl; onepatop2; }

Bce omepatopsl, 3aKiroueHHBIE B QUTYpHBIE CKOOKHM, OYIyT BBITOJHEHBI, €CIIH 3HAYCHUE YCIOBUS
ucTUHHO. OOIIMIA ciTydail YCIOBHOTO OIllepaTopa BBITJISANUT TaK:

if (ycnosue) onepatopl else oneparop?2 if (yourSale >= target)

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

¥

else

{ performance="HeynoBnerBoputenpuo”; Bonus =0;

}

MHoroBapraHTHOE BETBIICHHE MIPECTABICHO B BUJIE MIOBTOPSIFOIINXCS OTIEPATOPOB

if ... else if...



if (sale >=2*target)

{ performance="OTnnu4uH0”;

¥

else if (sale >=1.5*target)

{ performance="Y 10BIETBOPUTEIHHO;

¥

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

MHoroBapuaHTHOE BETBIICHUE — orepaTop switch

Konctpyknus if/else MoxkeT oka3zaTbcsi HEYJOOHOMU, eCiI HE0OXOAUMO c/ienaTh BHIOOP M3 MHOTHX
BapuaHTOB. Hampumep, co3maBasi CHCTeMY MEHIO U3 TpPeX albTEPHATHUB, MOXKHO HCIIOJIB30BATh
CIEAYIOIIUN KOI.

String input = “1”;

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

case 1:

... break; case 2:

... break; case 3:

... break;

default: // HeBepHBI BEIOOP

... break; }

BrimosHeHe HauMHAETCS C METKH case, COOTBETCTBYIONICH 3HAYCHHWIO TepeMeHHOoU choice, n
MPOIOJDKACTCS JI0 CIeAyromiero oneparopa break mim konna omneparopa switch. Eciu HE oiHa MeTKa He
COBIMAJIaeT CO 3HAYCHHWEM IIePEeMEHHOW, BhIMONHsAETCs pasnen default. Merka case mgomkHa OBITH
LEJIOYUCIICHHOM !

HeomnpeneieHHbIC AKJIBI

CymrecTByeT JBa B MOBTOPSIONIUXCS [IUKJIOB, KOTOPHIC JIYYIIE BCETO TMOIXOAT, €CIIA BbI TOYHO
HE 3HaeTe, CKOJbKO MOBTOPEHUHN JTOMKHO OBITh BhIONHEHO. [lepBhlil n3 HuX, muka while, BEIOTHSAET
TEJIO IIUKJIA, TOJBKO MOKA BBIOJHSIETCS €r0 YCIOBHE.

while (ycrnoBue) {onepaTopsi;}

VYcnosue nukia while mposepsiercs B camom Havane. CrieroBaTebHO, BOZMOXHA CUTYaIlWs, KOT/1a
KOJI, coiepKaluiicsi B 6110ke, He Oy/eT BBIOMHEH HU pa3y. Eciau Heo0Xoaumo, 4ToObI 670K BBITOTHSIICS
XOTs OBl OJUH pa3, MPOBEPKY YCIOBHUS HYXHO TEPEHECTH B KOHEIl. DTO MOXKHO CJIelaTh C TOMOIIBIO
KA

do/while.

do onepatop while (ycioBue);

OmnpenesieHHbIE HUKJIBI

[ukn for — pacnpocTpaHeHHass KOHCTPYKIUS JIUIsl BHIIIOJHEHUS IOBTOPEHUH, KOJIMYECTBO KOTOPBIX
KOHTPOJIMPYETCS CYUETUUKOM, OOHOBIISIEMBIM Ha KaX/10M HTEpaIUH.

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

}

[lepBorit amemeHT omepaTtopa for OOBIYHO BBINOJHSET WHHUIIMAIM3AIUIO CUETYMKA, BTOPOU
(bopMyIHMpyeT yCIOBUE BHIIIOJIHEHUS TeJa LUKJIa, a TPETUH OIpeiesieT cnocod 0OHOBIECHHS CUETUHKA.

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

¥

[y momHOTO Mepebopa UCTONB3YyeTC sl ISl mepedopa SJIEMEHTOB MaCCHBA MITM KOJUIEKIIUU:
for (Tun/lanapix ums : umMaO0OBekTa) { /* oneparopsr */ }

OnepaTop npoao/KeHus continue



[To3BonsieT HauaTh HOBYIO HTEpPALMIO LUKJIA HE JOXOAS OO0 KOHIA TeKywmen wurepauuu. Ilo
YMOJTYaHUIO UTEpalUsl OTHOCUTCS K TNy ILHMKIA, B KOTOPOM BBI3bIBA€TCS omeparop. Takke MOXKHO
yKa3aTh METKY 0JI0Ka, C KOTOPOW HA4aTh HOBYIO UTEPAIIHIO.

continue;

Omnepatop BbIXoja u3 6110ka break

[To3BossieT BBIMTH M3 TEKyIIEro OJI0Ka B Omeparope BbIOOpa wiM W3 Tena nukia. Eciam ykazaHa
MeTKa 0JI0OKa, TO BBIXOAMT U3 TOTO OJI0KA.

break;

IMakersl

[Iporpamma Ha Java npeacraBisieT coooit Habop makeToB (packages).

Kaxxnplii makeT MOKET BKJIIOYATh BJIOXKEHHBIC MAKETHI, a TaK K€ MOXKET COJCpXKaTh KIIACCHI U
uHTepdeiichl. Kaxplii makeT UMeeT CBOE MPOCTPAHCTBO UMEH, YTO IMO3BOJISIET CO3/1aBaTh OJTHOMMEHHBIC
KJIaCChI B PA3JINYHBIX MAKETaXx.

HNmMena ObIBatOT MPOCTBIMH (Simple), COCTOSAIMMU M3 OJHOTO WIACHTHU(UKATOpPA, U COCTaBHBIMU
(qualified), cocrosimumu U3 MOCIETOBATEIBHOCTH UICHTH(PHUKATOPOB, Pa3IEICHHBIX TOUKOH. CocTaBHOE
UMs JIIO0OTO 3JIEMEHTA IaKeTa COCTABISIETCS W3 COCTABHOIO MMEHHW 3TOr0 IMakKeTa W MPOCTOr0 MMEHH
HJIEMEHTA.

[IpocrelinmmmM criocoOOM OpraHU3alluy IMAKETOB U THIIOB SIBJIICTCSI OObIUHAS (ailyioBasi CTPYKTYpA.
Hanpumep, ucxoaHbIit KoJ Kitacca space.sunsystem.Moon xpanutcs B ¢aiiie space\sunsystem\Moon.java

3amyck nporpammbl Ha JAVA CTOUT IPOU3BOIUTH U3 TUPEKTOPUH, B KOTOPOU COJEPKATCS TAKETHI.
bbu10 OB OMIKMOKOM 3amyckaTh Java mpsiMo U3 manku space\sunsystem u mbITaThCsi 00paIaThCst K KJ1accy
Moon, HecMOTpsl Ha TO, 4TO (haiiI-onurcaHue JISKUT UMEHHO B Hed. HeoOxomumo MOAHSTBCS Ha JBa
YPOBHSI TUPEKTOPUI BhIIIEC, YTOOBI Java, MOCTPOUB MyTh U3 UMCHH MaKeTa, CMOTJIa OOHAPYKUTh HYKHBIN
(aii.

Moayab KOMIUJISIIHA

Mopayns xommuisiiiuud  (complication unit)-XxpaHUTCS B TEKCTOBOM .java-daiiae H  SBISETCS
€IMHUYHOM MOopIMel BXOAHBIX JAHHBIX JUIs KoMnuisiTopa. COCTOUT U3 Tpex yacTeil:

—OO0bBsABICHHE ITAKETA;

—Import-BeipaskeHus;

—OOBsBICHUST BEPXHETO YPOBHS;

OObsBIEHNE NaKeTa yKa3blBaeT, KAaKOMY HakeTy OyAyT NMpHUHaJUIekaTb Bce OOBSABISIEMbIE HUXKE
Tunbl. Mcnonmb3yercst kitoueBoe ciioBo package, mociie KOTOpOTo yKa3bIBaeTCsl IMOJHOE MMs TMaKeTa.
Hanpumep, B ¢aiine java/lang/Objectjava wunetr: package java.lang; 4To CIyXHUT OJHOBPEMEHHO
oOBsIBJICHHEM MakeTa lang, BIOXXEHHOrO B MAKeT java, U yKa3aHWEM, 4YTO OOBSBISEMBbIH HMKE KJIacc
Object, HaxoauTcs B 3TOM nakeTe. Tak ckiiagpIBaeTcs MOJHOE UMs Kiacca java.lang.Object.

OO6sacTh BUAMMOCTH THIA — IaKeT, B KOTOPOM OH pacmnojaraercsi. BHyTpu sToro mnakera
JI0IycKaeTcst oOpallleHue K TUIy MO €ro mpocroMy MMeHH. M3 Bcex Apyrux MakeToB HE0O0XOAUMO
oOparmaThCsi T0 COCTABHOMY MMEHH.

Jlnst perieHust 3Toi mpoOIeMbl BBOAATCS import-BhIPaXKEHHsI, TO3BOJISIONINE UMIIOPTHPOBATH TUIIBI
B MOZYJTh KOMITHJISIIIMM U Jajiee oOpamarbcss K HUM 110 TIPOCTHIM MeHaM. CyIlecTByeT JBa BHJIA TaKUX
BBIPAKCHUIA:

- UMIIOPT OJHOTO TUMa: import java.net. URL;

- IMIIOPT MakKeTa: import java.awt.*;

2. [lopsinok BbINOJIHEHHUS PAdOThI
- U3Y4UTh TEOPETUUECCKUN MaTEpHaT,
- HaIMIIMTE MPOrpaMMBbl Ha si3bIKe Java:
1. Ilpoepamma, 6 komopoii nepeouparomcs uucia om I 0o 500 u evioosmcsa nHa sxkpan. Eciu
YUC0 0enUmcs Ha 5, Mo 6MeCcmo He20 8blBOOUMCA C080 fizz, ecau Ha 7, mo buzz. Ecau yucio
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10.

11.
12.

13.

14.

15.

16.

oeaumcs Ha 5 u Ha 7, MO 8b1600UMb 1060 fizzbuzz. Ilpumeuanue™: ocmamox om Oenenus 6
Java oboznauaemcs uepes cumeon %.

IIpoepamma, 6 Komopoii éce nepedanuvie 60 6XOOHVIO CMPOKY ap2yMeHmbl 8bl8OOAMCA HA
oKparn 6 obpammuoil nopsioke. Hanpumep, eciu 6viio nepeoano 2 apeymenma — make install,
MO HA IKPaH 00ICHO 8bisecmucy llatsni ekam. [lpumeuanue™: ons pazbopa crnosa no 6ykeam
He0bx00umo ucnoavzosame yukyuio charAt(). Hanpumep, str.charAt(i) eepnem cumeon c
nozuyuu i 6 cloge, 3ANUCAHHOM 6 CMPOKO8ylo nepemennyio str. Komamoa str.length()
go3epawaem OIUHY ClI08a Str.

Cozoaiime  npocpammy, eviuuciaiowyio yucia DPuobonauuu. Yucna Dubonauuu —
NOCIe008AMeNbHOCHb YUCEN, 8 KOMOPOM Kajxcooe cledyloujee UYucio paeHo cymme O08YX
npeovioywux. Hauano smoii nocnedogamenvnocmu —yucaa 1, 1, 2, 3, 5, 8, 13...

Co3zoaiime npocpammy, 8bIMUCIAIOWYIO PAKMOPUATL YETL020 HUCIA.

BbINONHUME UHOUBUOYATbHBIE 3A0AHUSL.

Hnousuoyanvuvle 3a0anust

Beecmu ¢ konconu 3 yenvix uucna. Ha konconv evigecmu.: Yemuuvle u Heuemuule yucia.
Bsecmu c konconu 3 yenvix yucna. Ha konconw evigecmu: Haubonvuee yucio.

Beecmu ¢ konconu 3 yenvix yucna. Ha konconv evieecmu: Yucna, komopwie densimes Ha 3 uau
Ha 9.

Beecmu ¢ xonconu 3 yenvix uucna. Ha koncons evieecmu: Hucna, komopule densimces Ha 5 u
Ha 7.

Beecmu ¢ xonconu 3 yenvix yucna. Ha xonconv evisecmu: Onpedenums cpedHee 3HAUEHUE
HauboIbue20 U HaUMeHbULe20 YUCIA.

Beecmu ¢ xonconu 3 yenvix uucna. Ha xoncons evisecmu: Haubonvuwiuii obwuil denumens
IMUX YUcer.

Beecmu ¢ konconu 3 yenvix uucna. Ha konconw evigecmu: Ilpocmule yucaa.

Beecmu ¢ xonconu 3 yenwvix uucna. Ha xonconv ewvigecmu: Omcopmupogannvle uucia 6
nopsoxe 803pacmaHus u yobl8aHusl.

Beecmu ¢ xouconu 3 yenvix yucna. Ha xoncone evigecmu: Haumenvuiee obwee kpammoe
IMUX HUCer.

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

Beecmu ¢ xonconu 3 yenvix uucna. Ha xonconv evigecmu: Hucna, éxoosawue 6 3a0anHulil
NPOMEIHCYMOK.

Beecmu ¢ konconu 3 wyenvix wuucna. Ha xowconv ewigecmu: Haiimu xonuuecmeo
NONOAHCUMETILHBIX YUCEI.

Beecmu ¢ xonconu 3 yenvix uucna. Ha xonconv evigecmu: Haiimu cpeonee uz nux (mo ecmo
YUCTIO, PACNOTIONCEHHOE MENHCOY HAUMEHBUUUM U HAUOOTLUIUM).

Beecmu ¢ xonconu 3 yenvix uucna. Ha xonconws evigecmu: Ecnu ux 3nauenus ynopsoouenvl no
603pacmanuio, Mo YO080UMb UX, 6 MNPOMUBHOM Clyude 3aMeHUMb 3HAYEeHUe Kadcoou
nepemMeHHOU Ha NpomueonoJlodxcHoe. Boisecmu Hogble 3HAUEHUs nepeMeHHbIX.

: Hauer  xoopounamel  mouku, He nedxcaweti Ha koopournamuwix ocax OX u OY. Onpedenums
HoMep KOOPOUHAMHOUL Yemaeepmu, 8 KOmMopoul Haxo0Uumcs OaHHAs MOYKA.

17. Jlanvt mpu yenvix uucia, 00HO U3 KOMOPLIX OMAUYHO OM 08YX OPYeUX, PABHLIX MedHCO) COOOLL.

18.

19.

20.
21.

Onpedenums nopsoOKo8blll HOMep YUCIA, OMIUYHO20 OM OCMALbHBIX.

Beecmu ¢ konconu 3 yenvix yucna. Ha konconw eévigecmu: Havimu cymmy 08yx Haubovuiux u3
HUX.

Jano yenoe uucno. Bvisecmu e2o cmpoky-onucanue 8uda «ompuyamenbHoe 4emnoe 4uUcioy,
«HYTIe80€ YUCTIO», «KNOJOICUMENLHOE HEUEeMHOe YUCTION.

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

Janvl yemvipe yenvix uucna, 0OHO U3 KOMOPLIX OMAUYHO OM Mpex OPY2UX, PAGHbIX MEHCOY
coboti. Onpedenumv NOPsAOKOGbII HOMEP YUCIA, OMIUYHO20 OM OCMANbHBIX.



22. Bgecmu ¢ koucoau 3 yenwvix yucia. Ha xonconv evisecmu: Onpedenums cpedHee 3Hauenue
HaubonbUle20 U cpeoHe2o Yucia.

23. Bgecmu ¢ xouconu 3 yenwvix yucia. Ha xonconv evieecmu: Onpedenums cpedHee 3HaueHue
CpedHe20 U HAUMEHbULe2O YUCIA.

24. Nlano yenoe uucno. Eciu ono saensemcs ompuyamenvHvim, mo npudagums k Hemy I, 6
NPOMUBHOM ClLyyae He U3MeHsIimb e20. Bvigecmu nonyuenHoe yucio.

25. Mamno yenoe uucno. Eciu ono pasuo 0, mo npubasume x Hemy I, 6 npomuenom ciyuae He
uzmensms e2o. Bvigecmu nonyuennoe wucio.

26. [Jano yenoe uucno. Eciu oHO A61AemMCA NONOHCUMENbHBIM, MO npubasums Kk Hemy I, 6
NPOMUBHOM ClLyyae He U3MeHsImb e20. Bvigecmu nonyuenHoe yucio.

27. Manwr 0se nepemenuvie yenozo muna: A u B. Eciu ux 3HayeHuss He pasHul, mo npuceoums
KadicOou nepemeHHOU Oonbuiee U3 IMUX 3HAYEHUl, d eCciu pPAasHbl, MO HPUCBOUNMD
nepemenHulM HyJlesble 3HaueHus. Bvigecmu Hogvle 3Hauenuss nepemennvix A u B.

28. Jlanwvl 0se nepemennvie gewgecmeennoco muna: A, B. Ilepepacnpedenumsv 3Hauenus OAHHbIX
nepemenHbIX mak, umobdwvl 6 A 0kazanoce menvuiee u3 3Havenull, a 6 B — bonvuee. Bvigecmu
Ho8ble 3HaueHusi nepemeHnnvix A u B.

29. Mdano yenoe uucno. Eciu oHO A61saemcsi NOIOHCUMENbHBIM, MO npubasums Kk Hemy 1, 6
NPOMUBHOM ClLyyae He U3MeHsImb e20. Bvieecmu nonyuenHoe yucio.

30. Ilonvzosamens 6600um nopsaokosvill HOMep naivya pyku. Heobxooumo ewvieecmu e2o
Ha3eauue Ha dKPaH.

3. KoHTpoJIbHbIE BONPOCHI

1. B dem pazuuna JDK u JRE?

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

3. Jliss  4Yero MNPUMEHSIOT JIOKYMEHTHPOBAaHHME KOJa C TIOMOIIBI  JIECKPHIITOPOB?
[Tepeunciute OCHOBHBIC IECKPUIITOPHI.

4. Ilepeun

Kpurepun oneHku:

«OTINYHO» - TEOPETUYECKOE COMAEPKAaHUE Kypca OCBOEHO IOJHOCTBIO, 0€3 NpOoOesnoB, yMEHUs
c(OpMHpOBaHBI, BCE MPEIyCMOTPEHHbIE MPOrpaMMOil ydeOHbIE 3a/JaHUsl BBINOJIHEHBI, KayeCTBO HUX
BBITIOJTHEHUS! OLIEHEHO BBICOKO.

—«XO0poII0» - TEOPETUUECKOE COJIEpKAHUE Kypca OCBOCHO IMOJIHOCTBIO, 0€3 MpoOesioB, HEKOTOphIE
yMeHusi Cc(hOpPMHPOBAHBI HEIOCTaTOYHO, BCE MPEAYCMOTPEHHBIE MpOrpaMMoil ydyeOHble 3alaHus
BBITIOJTHEHBI, HEKOTOPBIE BU/IbI 33JJaHUI BBHITIOJHEHBI C OLIHOKaMH.

—«Y 1OBJIETBOPUTEIBHOY» - TEOPETHUECKOE COJEpKAHNE Kypca OCBOEHO YaCTUYHO, HO MpOOeNbl He
HOCAT CYIIECTBEHHOI'O XapakTepa, HEOOXOJMMble YMEHHMs pabOThl C OCBOCHHBIM MAaTepHallOM B
OCHOBHOM C()OpMHUPOBaHbI, OOJBIIMHCTBO NMPEAYCMOTPEHHBIX NMPOrpaMMOi 00ydeHHs yUeOHBIX 3a/laHui
BBINOJIHEHO, HEKOTOPBIE M3 BBIIOJHEHHBIX 33aHUI CO/IepKaT OMINOKY.

«HeynoBneTBOpUTENBHO» - TEOPETHUECKOE COAEPAKAHNE Kypca HE OCBOEHO, HEOOXOANMbIE YMEHUS HE
c(OpMHPOBAHBI, BEIOJHEHHBIE YU€OHbIE 3a/IaHUs COJIEpKaT rpyOble OIIHOKH.
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