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1 BBEJAEHUE

Baxxnyto gactp TeopeTndeckold M MpoeCcCHOHAIFHON MPAKTHUECKONH MOATOTOBKH OOYYarOIIUXCS
COCTaBJISIOT JIA0OPATOPHBIE 3AHATHUS.

CocraB u copaepkaHue Ja0OpaTOPHBIX 3aHSATHH HampaBiIeHbl Ha peanusanuio depepanbHOrO
rOCY/IapCTBEHHOT0 00pa30BaTEILHOIO CTaHAPTA CPEIHET0 MPOPECCHOHATBLHOTO 00pa30BaHusl.

Benymeit  nupaktudeckod  menplo  J1aOOpaTOpHBIX  3aHATHH — sBisieTcss  (popMuUpoBaHUE
npoeCCUOHATBHBIX MPAKTUYECKUX YMEHUH (YMEHHIA BBIOIHATH OINpEesICHHbIE JeHCTBUS, ONEpalny,
HEOOXOMMBIE B ITOCIEIYIOUIEM B MPO(ECCHOHANBHON JESTENbHOCTH), HEOOXOJUMBIX B MOCIEIYIOMICH
y4eOHO NesTETLHOCTH.

Benymeit aupmakTudeckoil 1enbio0  JTaOOpAaTOPHBIX  3aHATHUH  SIBISETCS OKCHEPHUMEHTAIbHOE
MOJITBEPK/ICHUE U IPOBEPKA CYIIECTBEHHBIX TEOPETUUECKUX MOJI0KEHUH (3aKOHOB, 3aBUCIMOCTEN ).

B cootBercTBHM C paboueil mporpammoii yueOHOW IucHUIUTMHBI «OCHOBBI QJITOPUTMU3ALUH H
MIPOrpPaMMHUPOBAHUS TIPEYCMOTPEHO MPOBEACHUE Ta00PaTOPHBIX 3aHITHH.

B pe3ynbTare ux BBINOTHEHUS, 00YYaIOIIUNCS JOIKEH:

ymembo:

- pa3pabaTbIBaTh aJrOPUTMBI JJIsl KOHKPETHBIX 3a/1a4;

- HCTIOJIB30BATh MPOTPAMMBI ISl TPAPHUECKOTO OTOOpaKEHUS aJrOPUTMOB;

- ONIPEJENATh CIIOKHOCTh PAOOTHI AITOPUTMOB;

- paboTaTh B cpejie MpOorpaMMHUpPOBAHHS;

- pealM30BBIBATH IOCTPOCHHBIC AaIrOPUTMBI B BHUAE INPOrpaMM Ha KOHKPETHOM  SI3BIKE
[IPOrPaMMUPOBAHUS;

- BBITIOJIHATB TIPOBEPKY, OTIAKY KOJIA IPOrPaMMBI;

- O(bOpMJI?ITI) KOI ImporpaMmbl B COOTBECTCTBHUU CO CTAHAAPTOM KOAUPOBAHMA,

ConepxaHne MPaKTUYECKUX U JIJAOOPaTOPHBIX 3aHSATHI OPUEHTHPOBAHO HA TIOATOTOBKY O0yJarOIUXCs K
OCBOEHHIO TPO(ECCHOHATBHOTO MOAYJS TMPOrpaMMbl TOATOTOBKH CIIELUAINCTOB CPEIHET0 3BEHa IO
CIIELIUATIBEHOCTH U OBJIA/ICHUIO HPOeCcCUOHAIbHBIMU KOMNEMEeHUUAMU:

IIK 1.1. ®opmupoBaTh anropuTMbl pa3pabOTKU NPOTPaMMHBIX MOJyJel B COOTBETCTBUU C
TEXHUUYECKUM 3aJIJaHUEM;

1K 1.2. PazpabaTbIBaTh NPOrpaMMHBIE MOAYJIM B COOTBETCTBUU C TEXHUUYECKUM 3aJJaHHEM;

[1K.1.3. BeImoaHATh OTJIAAKy MPOTPaAaMMHBIX MOJYJEH C HCIOJb30BAaHUEM CIEIUATU3UPOBAHHBIX
IIPOrPaMMHBIX CPEJICTB;

[1K 1.4. BBINOAHATH TECTUPOBAHNE IPOIPAMMHBIX MOJYJIEH;

I1K 1.5. OcymiecTBasTh peakTOPUHT U ONTUMH3ALINIO IPOTPAMMHOTO KOAA;

I1K 1.6 Pa3zpabarbiBaTh MOIYJIM IPOTPAMMHOTO 00€cTiedeHHs ISl MOOMIIBHBIX MIaTGopM.

1K 2.4. OcymiecTBisATh pa3paboTKy TECTOBBIX HAOOPOB M TECTOBBIX CIIEHAPHEB I IPOIPAMMHOI0
o0OecIeueHus;

IIK 2.5. Ilpou3BoauTh MHCIIEKTUPOBAHHE KOMIIOHEHT MPOTrPAMMHOIO OOECHeueHUs] Ha MpeaMeT
COOTBETCTBUS CTaHJapTaM KOJUPOBAHUSI.

A Taxxke GOPMHUPOBAHUIO OOUIUX KOMNEM EHYUIL:

OK 01 - BeiOupathb criocoOsbl penieHus 3a1a4 npopeccuoHaIbHOM 1eATeIbHOCTH, IPUMEHUTENBHO K
Pa3IMYHBIM KOHTEKCTaM;

OK 02 - Mcnonbs30BaTh COBpEMEHHBIE CPE/ICTBA MTOKMCKA, aHATN3a U MHTEpIpeTaluy HHOpMaIuu 1
MH(pOPMAIMOHHbIE TEXHOJIOTUH ISl BBIMOJIHEHUS 3a/1a4 PO(pECCUOHATBHON 1A TEIbHOCTH.

OK 04 - DddexTuBHO B3aUMOACHCTBOBATH U pabOTaTh B KOJJIEKTUBE U KOMaH/IE.

OK 05 - OcymiecTBiATh yCTHYIO M NUCBMEHHYIO KOMMYHMKAIMI0 HAa TOCYJapCTBEHHOM SI3bIKE
Poccuiickoit @deneparnuu ¢ yaueToM 0COOEHHOCTEN COLMANBHOTO U KYJIbTYPHOI'O KOHTEKCTA.

OK 09 - ITonp30oBaTbes MpohecCHOHABHON TOKYMEHTalMel Ha TOCYAapCTBEHHOM M MHOCTPaHHOM
SI3bIKaX.



Brimonnenue o0yyaromuxcst IpakTUYECKUX /WK JIAOOPaTOPHBIX paboT Mo y4eOHOW NUCIUILITNHE
«OCHOBBI aITOPUTMHU3AIMN ¥ IPOTPAMMHUPOBAHMS» HAIPABIICHO Ha:

- o0bobwenue, cucmemamuszayuio, yuyoOnenue, 3aKpenienue, pazeumue U Oemanru3aAyuio
NOJYYEHHbIX MeoPemutecKux 3SHAHU N0 KOHKPEMHbIM MeMAM Y4eOHOU OUCYUNTUHDL,

- popmuposanue ymenuil NpUMeHsAmMb NOJYYEHHble 3HAHUA HA NPAKMuKe, peaiu3ayuio eOuHcmed
UHMENIeKMYaNbHOU U NPAKMUYECKOU 0esiMel1bHOCU,

- passumue UHMENNeKMYAIbHbIX YMeHUl Yy O0y0ywux Cneyuanucmos. aHAIUmuYecKux,
NPOEKMUPOBOYHBIX, KOHCIMPYKMUBHBIX U OD.,

- 8bIpAbOMKY Npu peuleHuu NOCMAGIeHHbIX 3a0a4 NPoecCUOHATbHO 3HAYUMBIX KA4ecms, maKux
KAK CaMOCMOAMenbHOCHb, OMBEMCMEEHHOCb, MOYHOCMb, MEOPUECKas UHUYUAMUBA.

JlaGopaTopHble 3aHATHS NPOBOITCS B PpAaMKAaX COOTBETCTBYIOIIEH TEMBI, IIOCIE OCBOCHUS
JMTAKTHYECKUX €IMHHII, KOTOpbIE 00ECIICUNBAIOT HATMYNE 3HAHUH, HEOOXOMMBIX JUIS €€ BBIIOJIHECHUSL.



2METOINYECKHUE YKA3AHUA
Tema 1.2. TUNBI JAaHHBIX
JlabopaTopHoe 3ausiTue Ne 1 3HAKOMCTBO €O Cpe/loil IPOrPaMMUPOBAHMS.

Hean pa6oTsI:

— Hayuutbcs npuMeHATh 0a30BbIe MOHATHS TEOPUM NMPUOIMKEHHBIX METOJIOB PELICHUs 3aJad Ha
OBM.

— CdopmupoBats mpencraBieHre 00 aNrOpUTMax peHIeHUs NPUKIATHBIX 3a/4ad,  HayduTCs
HAaIlMCAHMIO U OTJIAJKA IPOTrPaMMHOIO KOJa.

— BsiOpath u 060CcHOBaTh HanboJEEe PATUOHATBLHBIA METO/T ¥ AITOPUTM PEIICHUS 3a]1a4H;

— PazpaboTaTh anropuT™m IS pelIeHUs TPUKIATHBIX 3a7a4;

— Hanucars nporpaMMHbIN KO ¥ OTJIAIUTh IPOTPaMMY.

Brinoinus padorty, Bl Oynere:
ymemp:
- pa3pabaTbIBaTh AITOPUTMBI U1 KOHKPETHBIX 3a/1a4;
- HCTIOJIB30BATh MPOTPAMMBI ISl TPAPUUECKOTO OTOOpaKEHUS aJrOPUTMOB;
- ONPEAEIATh CI0XKHOCTb PA0OThI AJITOPUTMOB;
- paboTaTh B cpejie MpOorpaMMHUPOBAHHS;
- pealu30BBIBaTh IIOCTPOCHHbIE AaJITOPUTMBI B BHJE MPOrpaMM Ha KOHKPETHOM S3bIKE
IIpOrpaMMUpPOBaHUS;
- BBIIOJIHATB IPOBEPKY, OTIAAKY KOJa IPOrPaMMBI;
- O(bOpMJI?ITI) KOI ImmporpaMmbl B COOTBECTCTBHUU CO CTAHAAPTOM KOJAUPOBAHUAA,

MarepuanbHoe o0ecnieyeHue:
— PaGouee MecTo npenogaBarens: NepcoHaIbHBIA KOMITBIOTED, IPOEKTOP, paboure MecTa
o0yyaromuxcs, 10cka yueOHas, yueOHas MeOelb;
— IlporpammHoe obecriedeHue oo1ero u NpopecCUOHaIbHOIO0 Ha3HAYEHMsI, B TOM YHUCIIE
BKJTIOHarolee B ceds cienyromiee [10:
MS Windows 7 (moamucka Imagine Premium)
MS Office 2007
7 Zip
MS Visual Studio (moxmucka Imagine Premium)
Visual Studio Code
Calculate Linux Desktop
3aganue:
1. Kakue onepanuu ornpeaenaeHsl Hajl IEPEMEHHbIMH OyJIeBOTO THMA?
NOT (oTpuuanue), AND (KoHBboHKUMS), OR (AN3bIOHKUNS).

2. 3amucars Ha s3pike CH++ CIIEYIOIIHE BBIPAKCHUSL:
X2 +3x—y ; ab™?

asinx +e? 2C
3. OpFaHI/ISOBaTB BBOJ U BBIBO/] JAaHHBIX 3aJaHHBIX TI/IHOB, CHa6)II/IB pacneanKI/I
COOTBCTCTBy}OI_I_II/IMI/I 3aroJIOBKaMu

X="%’ y="/" z=0,75 J=0.0 7T
JlaTe mpOTOKOJI NPOrpaMMBL.

a

4. Kaxkoro tuna Oyaer pe3yibTar aeiaeHus 15 na 4?7
5. Kakwue U3 npuBeeHHBIX HUXKE ONEPaTOPOB MIPUCBOEHUS SBISIOTCS IPABHILHBIMU?



a. X:=l+J-B

0. I:=1+K/J

ecau u3BecTHo, 4to |,J,K: integer; x,B: real?
6. Hamucars mporpaMmy BEIYMCICHHS BbIPpaKEHUS

523+ 7.62 +sin 77’

sin 2—7[ +3.1

JlaTb IPOTOKOJ IPOrPaMMBI.

IMopsinok BbINOJIHEHHUS PA0OTHI:
— CocTaBUTbh MAaTEMaTUYECKYIO MOJIEIb 3a/]auu.
— BriOpaTs u 000cHOBaTh HanboJee palMOHATBFHBINA METOJT PELICHUS 3a1a4H;
— Pa3pabortarp anroput™ A peuieHus 3a1a4u.
— Hanucate u oTi1aquTh porpammy.
Xox pabdoThI:
— BpigenuTs BXoIHbBIE U BBIXOHBIC JAHHBIE
— Iloctpouts 0J10K-CXEMY COIJIACHO TUITY AJITOPUTMHUUYECKON KOHCTPYKIIMU
— Hamnucars nporpaMMHBIN KOJT Ha SI3BIK IPOTPAMMHUPOBAHUS U TIPOBEPUTH PadOTY KOJa C
BXO/IHBIMHU MTapaMeTpamH.
dopma npenocTraBiieHus pe3yJibTaTa
— Kopx nporpammsl.

Kputepun ouenku:

«OTIANYHO» - TEOPETUYECKOE COJIEpP:KaHHE Kypca OCBOEHO MOJIHOCTHbIO, 0e3 MpoOenoB, yMEHHS
chOpMHUPOBAHBI, BCE MPEIYCMOTPCHHBIE MPOTPaAMMON ydUeOHBIC 3aJaHHS BBITOJHCHBI, KaueCTBO HX
BBITIOJITHEHHS OIIEHEHO BLICOKO.

- «XOopomio» - TEOPETUYECKOE COACpkKAHHEe Kypca OCBOEHO TMOJHOCThIO, 0e3
npo0OenoB, HEKOTOpbIE YMEHHs CPOPMHUPOBAHBI HEJIOCTATOYHO, BCE MPEAYCMOTPEHHBIC
MporpaMMoil yd4eOHBbIE 3aJaHUSl BBIIOJHEHBI, HEKOTOPbIE BHUABI 3aJlaHUN BBINOJHEHBI C
OoImuOKaMH.

- «Y 1OBIETBOPUTEIIBHOY - TEOPETUUECKOE COJAEPIKAHNE KypCca OCBOEHO YaCTUYHO, HO
MpoOeNbl He HOCAT CYIIECTBEHHOTO XapakTepa, HeoOXOAMMble YMEHHUS pabOThl C OCBOCHHBIM
MarepuajioM B OCHOBHOM C(OPMHPOBAHBI, OOJBIIMHCTBO MPEAYCMOTPEHHBIX MPOrPAMMOIA
oOyueHHUs: y4eOHBIX 3a/laHui BBIIIOJIHEHO, HEKOTOphIE W3 BBHIMOJIHEHHBIX 3alaHuil cojep aT
OIITNOKH.

- «HeynoBneTBOpUTENbHO» - TEOPETUUYECKOE COJEpkKaHUE Kypca HE OCBOEHO,
HeoOXoIuMBbIe yMeHHUs He c(hOpMHUPOBaHBI, BBHIIOTHEHHBIE y4EOHBIE 3a/laHusl COJEpIKAT rpyoObie
OIITNOKH.



Tema 2.1. OnepaTtopsl A3b1Ka NPOrpaMMHUPOBAHUS

JlabopaTopHoe 3ausitue Ne 2 CocraB/ieHHe IPOrpaMMm JIMHENHOM CTPYKTYPbI.
Ieab padoThi:
- Hay‘-II/ITBCSI IPUMCHATH 68,30BBI€ IOHATHUA TCOPUU HpI/I6JII/I)KeHHbIX MCTOJOB PCHICHUA 3ada4 Ha
OBM.
— CdopmupoBath mpencraBicHHe 00 aNTOPUTMAX pEIICHUS NPUKIATHBIX 3a/1ad,  HAay4dUTCs
HAaIMKUCAHUIO U OTJAJKU MPOTrPpaMMHOTO KOJa.
— BriOpatb u 060cHOBaTh HanboJee paMOHATIFHBIA METO/T ¥ AJITOPUTM PEIICHUS 3a/1a4H;
— PazpabotaTh anroput™m Juis pelieHus MPUKIaIHbIX 3a1a4;
— Hanwucare nporpaMMHbIi KOJI M OTJIaIUTh IPOTrpamMmy.

Beinosinus patdory, Bel Oyaere:
ymemb:
- pa3pa6aTbIBaTb AJITOPUTMBI JIs1 KOHKPCTHBIX 3a4a4;
- HCIOJIB30BATh IPOTrPaMMBI U1 TpapueCcKOro 0TOOpaKeHUs aJrOpPUTMOB;
- OIPEIENSTh CJI0XKHOCTh Pa0OTHI AJITOPUTMOB;
- paboTaTh B cpejie MpOrpaMMHUpPOBaHMS;
- p€ajlu30BbIBATL IIOCTPOCHHLIC QAJTOPUTMbBI B BHJAC IpOorpaMM Ha KOHKPCTHOM A3BIKC
IIPOrPaMMHUPOBAHHS;
- BBIIIOJIHATH IIPOBEPKY, OTIAAKY KOJa IIPOrpaMMBbl;
- 0(OpPMIIATH KOJI POTrPaMMbl B COOTBETCTBHHM CO CTaHIapPTOM KOAMPOBAHUS;

MarepuanbHoe obecrieyeHue:
— PaGouee mecTo npenogaBarens: MepcoHAIbHBIA KOMITBIOTED, TIPOSKTOP, padoyre MecTa
oOyuJaromuxcsi, Tocka yaeOHasi, yaeOHas MeOenp;
— IIporpammHoe obecriedeHre 001ero u npopecCHOHATbHOTO Ha3HAYCHHUSI, B TOM YHUCIIe
BKJIFOYaronee B ceds cienyromniee [10:
MS Windows 7 (moamucka Imagine Premium)
MS Office 2007
7 Zip
MS Visual Studio (moamucka Imagine Premium)
Visual Studio Code
Calculate Linux Desktop

3aganue:

1. ®opmynupoBKa 3aaun

CocTaBUTh QITOPUTM BBIYMCIECHUS JUIMHBI OKPY)KHOCTH, IUIOIIAM Kpyra, IUIOMIAagu cdepsl U

o0beMa 1apa Mo 3aJaHHOMY PainyCy OKPYKHOCTH.

2. MartemaTtHnueckas oCTaHOBKa 3a/1a4i
Jlns pacuera nepeyrcIeHHBIX XapaKTEPUCTUK BOCHIOIb3yeMcsl popMyIaMu:
JUIMHA OKPY)KHOCTH — L = 27R,
miomaik Kpyra — Sy, = mR?;

miomans cdepsl — S, = 4TR?;
4
e 00beM mapa — V = §”R3’
' rae m — YHUCIIO HI/I, MaTe€MaTUUYCCKasds KOHCTAaHTA, KOTOpasd BbIpaXXacT

OTHOLLIEHHE JUITMHBI OKPY>KHOCTH K eé quaMeTpy
m =~ 3,141592653589793238462643. .., R — paguyc OKpyXHOCTH.

3. BeIOOp mepeMeHHBIX TIPOTPaMMBI

W3 npuBeeHHOTO BhIIIE PELICHUS ONPeiesieM CleAyIolue epeMeHHbIe:
UCXOJIHbIC JaHHbIE — paguyc OKpyKHOCTH (R);



CrpaBoYHbIe NaHHbIe — uncio 1 (Pi);
pe3ysbTaT — AauHA OKpy:kHocTH (L), mmomans kpyra (Sy,), miomans cdepsl (S.4) 1 00beM
mrapa (V).

1. ®opmynupoBKa 3a/1a4u

TpeyronpHHK 3a/1a€TCsi KOOpAMHATAMU CBOMX BepiuH Ha rutockoctu: A(x1,yl1), B(x2,y2), C(x3,y3).
TpeOyercst COCTaBUTP aJIrOPUTM HPOrPaMMBbl, KOTOpasi BBIYUCIISIET ILUIONIAb Tpeyroabanka ABC.

A

| "»
2. MaremaTuueckas IOCTaHOBKa 3aga4du

Jost perieHus 3a1aun MO>KHO HCIOJIb30BaTh bopmyny I'epona:
S=pl—-A) @ —-B)(p—C), rae p — noaynepumetp. J{yisk BLIYUCIEHHS JUTMHBI CTOPOH M0 KOOPAUHATAM

BEPLIMH HEOOXOIUMO BOCIONB30BaThCs GopMynon |AB| = /(x; — x3)% + (y1 — y2)?, Tae |AB| — nnuna
CTOpOHA TPEyroJabHuKa; (X1,Y1), (X2,Y2) — KoopauHaThI BepiiuH A u B.

3. Bb10bop nepeMeHHbIX IPOrpaMMBbl

W3 npuBeACHHOTO BHIIIIE PEIICHUS ONPEICIseM CISAYIONUe TIepEMEHHBIC:

HCXOJIHBIE JaHHBIE — KOOPAMHATHI BEPIIUH HA IUIOCKOCTH (X1,Y1), (X2,Y2), (X3,Y3);

MIPOMEKYTOUHBIC JTaHHbIC — IUTHHBI CTOPOH (A, B, C), p — monymnepumerp.

pe3yJbTaT — IIIOMIalb TPEYrojbHuKa (S).

ITopsinok BbINOJIHEHUs padOThI
— CocTaBUTh MAaTEMaTHYECKYIO MOJIENH 3aJ]auu.
— BpiOpaTh 1 060cHOBaTH HanboJee pallMOHAIBHBIM METO/T PEeLLIEHUs 3a]auu;
— Pazpabotath anroputm Juis peleHus 3aJauu.
— Hamucate u oT1aguTh Nporpammy.
Xoa paGoTsI:
— BplnenuTs BXOAHBIE U BBIXOHBIE JaHHbBIE
— Iloctpouts 0JI0K-CXEMY COTJIACHO TUITY aJITOPUTMHUUYECKON KOHCTPYKIIMH
— Hanwucars nporpaMMHBII KOJT Ha SI3bIK IPOTPaMMHUPOBAHUS U POBEPUTH PabOTY Ko/ €
BXOJIHBIMH [TapaMeTpamH.

®opma npegocTaBieHus pe3ybTaTa
— AJIropuTM NpOrpammsl.
— Kopa nporpaMmsl.

Kpurepun ouenku:

«OTIUYHO» - TEOpPEeTHYEeCcKOoe COJEp)KaHHEe Kypca OCBOEHO MOJHOCThIO, 0e3 MpoOenoB, yMEHUs
cOpMHUPOBAHbI, BCE MPEIyCMOTPEHHbIE MpPOTrpaMMol yueOHbIE 3aJaHHsl BBIIIOJIHEHBI, KaueCTBO HX
BBIITOJIHEHUS OLICHEHO BBICOKO.

- «Xopouio» - TEOPETUYECKOE COJAEpk aHHEe Kypca OCBOEHO IOJHOCThIO, 0Oe3
Mpo0esioB, HEKOTOpble yMeHHs Cc(OpMHpPOBaHBl HEAOCTATOYHO, BCE MPEIyCMOTPEHHbIE
nporpaMMoil yueOHbIE 3aJaHUsl BBIIOJIHEHBI, HEKOTOPbIE BH/bl 3aJ@aHUHM BBINOJHEHBI C
OLIMOKaMHU.

- «Y IOBIIETBOPUTEIIBHO» - TEOPETUYECKOE COAEPKAHUE KypCa OCBOCHO YaCTUYHO, HO
npobesbl He HOCST CYIIECTBEHHOI'O XapakTepa, HeoOXOoJuMble yMEHHUs paboThl ¢ OCBOEHHBIM
MaTepuajoM B OCHOBHOM C(OpPMHpPOBaHBI, OOJBIIMHCTBO MPEAYCMOTPEHHBIX MPOrpamMMOin



oOyueHUs: y4eOHBIX 3a/laHUil BBIIOJIHEHO, HEKOTOPBbIC W3 BBHIMOJHEHHBIX 3a/laHU CcojepKaT
OIIIMOKMU.

- «HeynoBIeTBOPUTENBHO» - TEOPETHUYECKOE COJIEp)KaHue Kypca HE OCBOEHO,
HEOOXOUMBbIC YMEHUsSI HE C(OPMHUPOBAHBI, BBHIIOJIHCHHBIC y4eOHBIC 3a/IaHHS COJEPIKAT TpyObIe
OIITHOKH.

Tema 2.1. Oneparopsl si3blKa NPOrPAMMMPOBAHUS

JladopaTopHoe 3ansiTue Ne 3 CocTaBjieHHe IPOrpaMM Pa3BeTBJISIOIIEHCH CTPYKTYPbI.

Hean pa6oTbI:

HayuuTbcsi mpuMeHsTh 0a30Bble MOHSATHS TEOPHH MPUOIMKEHHBIX METOJOB PEIEeHHUs 3a1ad Ha
OBM.

ChopmupoBaTs mpeacraBicHre OO0 alrOpUTMax pEHICHUS TPUKIATHBIX 3a/1ad,  HAay4dUTCs
HAMMCAHUIO U OTJIAJIKA MPOTPAMMHOI0 KOJa.

Bri6path 1 060cHOBaTh HanboJIee pallMOHABHBIN METO/I U AJITOPUTM PEIICHUS 3a/1a4H;
Pa3paborate alropuT™ i1 peleHus NPUKIaJIHbIX 33/1a4;

Hanucars nporpaMMHbIN KOJ ¥ OTIAAUTh IPOIPAMMY.

Boinosinus padorty, Bel Oynere:

ymemp:

- pa3pabaTbIBaTh AITOPUTMBI JUISI KOHKPETHBIX 3a/1a4;

- HCIIOJIB30BATh MIPOTPAMMBI JIJIs1 TPAUUECKOr0 OTOOPaKEHUS AITOPUTMOB;

- OIPEIENSTh CJI0XKHOCTh PadOTHI AITOPUTMOB;

- paboTaTh B cpejie MPOrpaMMHUPOBAHMUS;

- pealu30BBIBaTh IMOCTPOEHHBIE AQITOPUTMBI B BHUAE MPOrpaMM HA KOHKPETHOM  SI3bIKE

MIPOrpaMMHUPOBAHNUS;

- BBIIIOJIHATH IPOBEPKY, OTIIAJKY KOJA IIPOrPAMMBI;
- 0(OpPMIIATH KOJI MPOTPaMMBbl B COOTBETCTBHH CO CTaHJIaPTOM KOAMPOBAHUS;

MarepuanabHoe obecnedyenne:

Pabouee mecTo npenoaBarens: NepCOHANBHBIN KOMIIBIOTED, IPOEKTOP, paboyre MecTa
oOydJaronuxcs, 10cka yueOHasi, yaeOHast MmeOelb;
ITporpammHoe obecnieueHre o0Iero u NpoPecCuOHANTbHOTO Ha3HAYEHNUs, B TOM YHCIIe
BKJTIOHarolee B ceds cienyromiee [10:

MS Windows 7 (moamucka Imagine Premium)

MS Office 2007

7 Zip

MS Visual Studio (moxmucka Imagine Premium)

Visual Studio Code

Calculate Linux Desktop

3aganue:

1. CocraButh AJIITOPUTM PCUICHUA 3aJlavu, KOTOpI)II\/'I OMnpeacsICT MO0 BBCACHHBIM KOOpAWMHATaM,

nomnagacT Jiu 3aaHHasA TOYKa B OKPYKHOCTH C HCHTPOM B TOUKC @) (0,0) " 3aJIaHHBIM PaaAnyCOM R.

2. MaremMaTnueckas IIOCTaHOBKA 3aJa4u



=
|

3ajaHHas TOYKa MMEET KoopAauHaThl X, y. Paccmorpum Tpeyroiapuuk AOC. ZOCA=90°, OC=x,
AC=y, cnenoBatenbHO, 1o Teopeme I[udaropa:
AO? (runotenysa)= OC*+AC? (AO*=x2+yP).
[105TOMY YCIIOBHE IIPUHAUICKHOCTH TOUKH OKPYKHOCTH MOYKHO 3alIMcaTh B Bue:X +y’<R?,
3. Br16op nepeMeHHbIX MPOTpaMMBbI

W3 npuBEEHHOTO BBILIE PELICHUS OIpeeIsieM CleAYIOIINe IEpEMEHHBIE:
UCXOJIHbIC JaHHbIE — paguyc OKpyKkHOCTH (R) 1 KoOpAHHATHI TOUKH (X U Y);
pe3yibTatr — coobuieHne «B okpyxHOCTH» MK «BHE OKPYKHOCTH .
Tak kak paauyc OKpYXKHOCTHM U KOOPIMHATBHl TOYKHM MOTYT IPUHMMATH JItOObIe 3HaueHus (2; 2,5;
3,75), Bce mepeMeHHbIe IS JTaHHOMU 33/1a4M ONpe/eIeHbl KaK IeHCTBUTEIbHbIE YHCIA.

1. ®opmynupoBKa 3a1a4u
CocTaBUTh ANTOPUTM PEIICHUS 3a/1a4, KOTOPBIN 10 BBEIEHHBIM KOOPAMHATAM TOUKH OINpEAEIseT,
MOTIAJIaeT JIM 3Ta TOYKA B 3aAITPUXOBAHHYIO 00JIACTb.

.8
N

D
J

2. MareMaTHuecKkas IOCTaHOBKA 3aJa4u

3anuiieM YCJIOBHs IMONaJaHus TOYKU B oOnacTh B Buae (opmyn. O6sacTh MOKHO OmHUCaTh Kak
KpYT, MepeceKaroniics ¢ TPeyroJibHUKOM. Touka MOXeT momnafarh Ju00 B KpYr, TMOO B TPEYrojbHUK,
60 B UX OOIIYIO 4acTh. YCIIOBHE MMOMAJaHue TOYKH B KPYyr 3amumieM Kak x? + y? < 12, T.x. paguyc
OKPY>KHOCTH B COOTBETCTBUHU C rpayudeckoil MHTepIipeTanueil paseH 1.

Tak Kak TpPEYroJpHHK pAacloOJIO)KEH B TPETbEW YETBEPTH KOOPAMHATHOM  IUIOCKOCTH,

x<0 o
CIEAOBATEIbHO, JJISI HErO BBINOJHSETCS YCIOBHUE {y <0 BriBeneM ypaBHEHHE MNPSIMON JIMHUH,

OrpaHMYMBAIONICH TPEYTOJIBHHUK CHH3Y.

W3BecTHO, uTO TpsiMasi JIMHHUS TPoXoauT yepe3 aBe Touku: (-2;0) u (0;-2). TpeGyeTcs cOCTaBUTH
ypaBHEHHE NPSMOH JINHHH.

OO6muit BH/]T YPaBHEHUS npsMoN y = kx + b, T1ie k, x, — (buKcupoBaHHbIE YHUCIA.

Uckomas npsimast y = kx + b ¢ IOKa HEU3BECTHBIMU Kod(duiimeHTamu k, x, IIPOXOJHUT YEPE3 TOUKU
(-2;,0)m (0;-2), a, 3HAYUT, BBITIOTTHSIOTCS paBEeHCTBA
0=k-(-2)+b u —2=k-0+b,utTo MOKHO 3aIMcaTh B BHUJIS CHUCTEMBI:
{0=k-(—2)+b 0=k (=2)+b

—2=k-0+b HHH{ —2=b



PemmB cucteMy OTHOCHTEIBHO HEU3BECTHBIX K ¢ D, MBI HalijieM ypaBHEHHE MTPSIMOIA.

[ToncraBuM 3HaueHue b = —2 B ypaBHenue 0 = k - (—2) + b:
—2k=-b
-2k =—(-2)
—2k=2
k=-1

Takum 00Opa3om, UCKOMOE ypaBHEHHE MpsiMOW mMeeT BUJ ¥ = (—1) -x — 2. Tak kak 3amTpuxoBaHHAs
00JIaCTh pAacIOyIO’KEHa BBIIIE MPSIMON JMHHUM, OTPAaHUUYMBAIOIIEH TPEYroJbHUK CHU3Y, TO IONaJaHHUe

x<0
TOYKM B TPEYrOJIbHUK 3aluIleM Kak y <0 . CrnenoBarenpHO, 3alITPUXOBaHHAs O0O0JIACTH
y=—x—2
x<0
OIIpeJieeHa CIEeAYIOIIUMHU YCIOBUAMU x2+y2 <12 wm y<0
y=-—x—2

3. Br16op nepeMeHHBIX MPOTpaMMBbl

W3 npuBeeHHOTO BhIILIE PELICHUS ONpeiesieM CleAYIolue epeMeHHbIe:
UCXOJIHBIC JJAHHBIC — KOOPAUHATHI TOUKH (X U Y);
pe3ynbTaT — coobmenue «lIpunannexur» unu «He npuHa IeKuT.
Tak kak KOOpAMHATHI TOYKKA MOTYT MPUHUMATH JII0ObIe 3HaYeHus (2; 2,5; 3,75), Bce mepeMeHHbIE
onpeesieM KaK JIeHCTBUTEIbHBIC YHCIIa.

IMopsiTok BBITIOJIHEHHSI PA0OTHI
— CocTaBUTh MaTEMATUYECKYIO MOJICIb 3aa4H.
— BriOpats 1 000cHOBaTH HanbOJIEE PALIMOHAIEHBINA METO/I PEIICHUS 3a/1a4H;
— Pa3paborare anropuT™ s pemicHUs 3a1a4u.
— Hanucate u oTnaguTh mporpammy.
Xoa paGoTsI:
— BrlmenuThs BXOAHBIE H BBIXOAHBIE JaHHEIC
— IlocTpouts 070K-CXEMY COTIIACHO THITY aITOPUTMUUYECKON KOHCTPYKIIUU
— Hamnwmcars nporpaMMHBIN KOJT Ha SI3BIK IPOTPAMMHUPOBAHUS U TIPOBEPUTH PadOTY KOJa C
BXO/IHBIMHU TTapaMeTPaMH.

®opma npegocTaBjieHus pe3ybTaTa
— AJropuTM Nporpammsl.
— Kona nmporpaMmsl.

Kpurepun onenkmu:

«OTINYHO» - TEOpPEeTHYEeCKOoe COJEp)KaHHEe Kypca OCBOEHO IOJHOCThIO, 0e3 MpoOenoB, yMeHUs
c(OpMUPOBAHbI, BCE MPEIyCMOTPEHHbIE MPOTrpaMMol yueOHbIE 3aJaHHsl BBIIIOJIHEHBI, KaueCTBO HX
BBITIOJTHEHUS OLIEHEHO BBICOKO.

- «Xopouio» - TEOPEeTUYECKOE COJAEpkKAHHE Kypca OCBOEHO TIOJHOCThIO, 0e3
Mpo0esioB, HEKOTOpble yMeHHs Cc()OpMHpPOBaHBI HEAOCTATOYHO, BCE MPEIyCMOTPEHHbIE
nporpaMMoil yueOHbIe 3aJaHUsl BBIIOJIHEHBI, HEKOTOPbIE BHIBl 3aJaHU BBINOJHEHBI C
OLIMOKaMHU.

- «Y 1OBJIETBOPUTEIBHO) - TEOPETUUECKOE COJIEPIKAHNE Kypca OCBOEHO YAaCTUYHO, HO
MpoOesibl He HOCAT CYIIECTBEHHOI'O XapakTepa, HeoOXOAMMble YMEHHUS pabOThl C OCBOCHHBIM
MaTepuajJioM B OCHOBHOM C(OPMHPOBAHBI, OOJNBIIMHCTBO MPEIYCMOTPEHHBIX IMPOrpaMMOn
oOyueHusi y4yeOHBIX 3a/laHui BBIOJIHEHO, HEKOTOPBhIE U3 BBIMOJHEHHBIX 3aJaHUN colepKar
OLITMOKH.

- «HeynoBneTBOpUTENBHO» - TEOPETHYECKOE COJEP)KaHUE Kypca HE OCBOEHO,
HeoOXoIMMBbIe yMEHHUs He c(hOpMHpOBaHbI, BBHIIIOJHEHHBIE y4eOHbIE 3a/laHusl COJEp)KaT rpyoObie
OLIMOKH.



Tema 2.1. Oneparopsl si3blKa NPOrPAMMMPOBAHUSA

JlabopaTopHoe 3ausitTue Ne4 CocraBiieHHe MPOrpaMM IUKJINYECKOI CTPYKTYPbI
Hean padoTbI:
— Hayuutbcs npuMeHsATh 0a30BbIe MOHATHS TEOPUU MPHUOIMKEHHBIX METOJIOB PELICHHS 3a7ady Ha
OBM.
— CdopmupoBaTrs mpencraBieHre 00 aNrOpUTMax peHIeHUs NPUKIATHBIX 3a/4ad,  HayduTcs
HAaIMCAHMIO U OTIAJKHA IPOrpaMMHOIO Koja.
— BsiOpath 1 060CcHOBaTh HanOoJEe PAITMOHATBLHBIA METO/T M AITOPUTM PEIICHUS 33/1a4H;
— PazpaboTaTh anropuT™ IS pelIeHUs MPUKIATHBIX 3a7a4;
— Hanucars nporpaMMHbIi KO ¥ OTJIAIUTh IPOTPaMMY.

Bbinosinus padory, Bel Oyaere:
ymembs:
- pa3zpabaTbIBaTh aNTOPUTMBI JJIs1 KOHKPETHBIX 3a/1a4;
- HCTIOJIB30BATh MPOTPAMMBI ISl TPAPUUECKOT0 OTOOPaKEHUS aJTrOPUTMOB;
- OIPEIENSTh CJI0KHOCTh PabOTHI AITOPUTMOB;
- paboTaTh B cpejie MPOrpaMMHPOBAHHUS;
- pealu30BBIBaTh IMOCTPOEHHBIE AaNTOPUTMBI B BHUAE MPOrpaMM Ha KOHKPETHOM  SI3bIKE
IIpOrpaMMUpPOBAHUS;
- BBIMIOJIHATH IPOBEPKY, OTIAAKY KOJa POTPaMMBbIL;
- O(bOpMJI?ITI) KOA ImmporpaMmbl B COOTBECTCTBHUU CO CTAHAAPTOM KOAUPOBAHMA,

MarepuanbHoe o0ecnieyeHue:
— Pabouee mecTo mpenoaBaTens: NepcoHaNbHBI KOMIBIOTEP, TPOESKTOP, padovne MecTa
oOyuaroluxcs, 1ocka yueOHasi, yueOHas MmeOelb;
— IlporpammHoe obecriedeHue oo1ero u NpopecCUOHaIbHOI0 Ha3HAYEHMsI, B TOM YHUCIIE
BKJTIOYarolee B ceds cienyromiee [10:
MS Windows 7 (moamucka Imagine Premium)
MS Office 2007
7 Zip
MS Visual Studio (moxmucka Imagine Premium)
Visual Studio Code
Calculate Linux Desktop

3aganue:

1. ®opmynupoBKa 3a1a4u

CocraButh anroput™ pacuera pakropuana N! ¢ HCIOIb30BaHUEM PA3IMYHBIX BHIOB IIUKJIA.

2. MatemaTnueckas IIOCTaHOBKA 3aJ1auu

dakropuan uucaa N (obosnauaercs N!) — mpousBeneHume Bcex HaTypaibHbIX uucend 1m0 N
BKJTIOYHMTEIBHO:

NI=1-2-3-...-N

ITo ompenenenuto nonaratt 0! = 1. @akropuan onpenenéH TOJBKO JUIS HEJIbIX HEOTPHUIATEIbHBIX
qHCe.

3. Be1bop nepeMeHHbIX IPOrpaMMBbl

W3 mpuBEIEHHOTO BHIIIIE PEIICHUS OIIPEENIIeM CIIEAYIOIINEe TIEPEMEHHBIE:

UCXOJIHBIC TaHHbIC — 3HaueHue N;
pe3yibTar — 3Hadenue factorial.



Bri0op nmepeMeHHBIX: apryMeHT U 3HaueHHE (PYHKIIUH MOTYT IPUHUMATD LIeJble HEOTpUIaTeIbHbIC
3HAYEHHUS.

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

2 3 n-1_n
IV G S e Vi
2 3 n

IIOCTYCJIOBUEM U IIPEAYCIIOBUCM.

¢ TtoynocTeio €=0.0001 ¢ ucnoap30BaHUEM LIMKIIA C

2. Maremarndeckas IOCTaHOBKa 3aJa4du

Psan npexncrapnsier co0oil cymMMy ciaraeMbiX, B KOTOPOM Mepel] KaKIbIM cllaraéMbIM Yepeayercs
3HaK (nepen [IEPBBIM cllaraeMbIM 3HaK «t», nepen BTOPBIM —
«-», Tepell TPETbUM — «+», Mepea YEeTBePThIM — «-», U T.A.). [loaToMy anis ero ydera B ajaroputM
HAKOIUIEHHs CyMMbI BBOJAUM IIEPEMEHHYIO, OTBEUAIOLIYIO 3a 3HAK — Z.

[Ipn HakoIUIeHMM CyMMBbl, HaYaJIbHOE 3HAU€HHE CyMMbI 0OHyjsieM, T.e. S=0. IlepBoe cmaraemoe
1

X
MOXHO MHNpCACTaBUTbL B BUIC T, T.C. Ha4aJIbHOC 3HAYCHUEC CTCIICHHU X M 3HAMCHATECJIb PaBHBI 1. ar

HU3MCHCHHA CTCIICHU W 3HAMCHATCIII COBIIAAACT M PABCH 1. ToyHocTh BBIYHMCICHUS OIIPEACIIACTCA
3HA4YCHHUEM CJIaracMoro.

3. Bb10bop nepeMeHHbIX IPOrpaMMBbl

W3 npuBEICHHOTO BBIIIE OMUCAHUS OMPEICIISICM CIICAYIOIIIE IEPEMEHHbIC:
UCXO/IHbIC JaHHbIC — 3HAYCHUE X;
HavaibHOE 3HaYeHKE cyMMbl S paBHo 0 (S=0);
HavyalbHOE 3HAYCHUE CTENECHH X U 3HaMeHarelb paBHbl 1 (1=1);
3HaK Tepe]] MePBhIM CllaraeMbIM — «+» (z=1);
pe3yJsbTar — 3HaUeHHe S.

Ilopsinok BbINOJHEHHS PadOTHI:
— CocTaBUTh MaTEMaTHYECKYIO MOJIENH 3aJ]auu.
— BpiOpaTh 1 060cHOBaTH HanboJee pallMOHATIBHBIM METO/T PEeLLIEHUs 3a]auu;
— Pa3paborarp anroput™ A pemeHus 3a1auu.
— Hamucate u oT1aguTh Nporpammy.
Xoa padoThi:
— BebinenuTs BXOAHbBIE U BBIXOJHBIE JaHHbBIE
— Iloctpouts 0JI0K-CXEMY COTJIACHO TUITY aJITOPUTMHUUYECKON KOHCTPYKIIMH
— Hanwucars nporpaMMHBII KOJT Ha SI3bIK IPOTPaMMHUPOBAHUS U POBEPUTH pabOTY Ko/ C
BXOJIHBIMH [TapaMeTpamH.

®opma npegocTaBieHUs pe3yJibTaTa:
— AIropuT™m NporpamMmsl.
— Kox nporpammel.

Kpurepun ouenku:

«OTINYHO» - TEOpPEeTHYEeCKOoe COJEp)KaHHe Kypca OCBOEHO MOJHOCThIO, 0e3 MpoOenoB, yMEHUs
cOpMHUPOBAHbI, BCE IMPEIyCMOTPEHHbIE MPOrpaMMON ydeOHbIe 3aJaHUsl BBINOJHEHBI, KayecTBO HX
BBIITOJIHEHUS OLIEHEHO BBICOKO.

- «Xopouio» - TEOPEeTUYECKOE COJAEpkKAHHE Kypca OCBOEHO IOJHOCThIO, 0e3
Mpo0esioB, HEKOTOpble yMeHHs Cc()OpMHpPOBaHBl HEAOCTATOYHO, BCE MPEIyCMOTPEHHbIE
nporpaMMoil yueOHbIE 3aJaHUsl BBIIOJIHEHBI, HEKOTOPbIE BH/Bl 3aJlaHU BBINOJHEHBI C
oLnOKaMHu.

- «Y IOBIIETBOPUTEIILHO) - TEOPETUUYECKOE COAEPIKAHUE KypCca OCBOEHO YaCTUYHO, HO
MpoOesbl He HOCAT CYIIECTBEHHOIO XapakTepa, HeoOXOoAMMble YMEHHUS pabOThl C OCBOCHHBIM



MaTepuajioM B OCHOBHOM C(OPMHPOBAHBI, OOJNBIIMHCTBO MPEIYCMOTPEHHBIX IMPOrpaMMOn
o0y4yeHMs y4eOHBIX 3a/JlaHUIl BBINOJIHEHO, HEKOTOPbIE W3 BBINOJHEHHBIX 3aJaHUN COAEpIKaT
OLLMOKHU.

- «HeynoBneTBOpUTENbHO» - TEOPETHUYECKOE COJEpKAHUE Kypca HE OCBOEHO,
HE00X0AMMBIE YMEHHS He C(OPMHPOBAHBI, BBHIOJHEHHbIE ydeOHBIC 3a/laHUs COJIEpXKaT IpyObIe
OLIMOKH.

Tema 2.1. Oneparopsl si3blKa NPOrPAMMHPOBAHUSA

JladopaTopHoe 3aHsiTue Ne 5O0padoTKa 0 JHOMEPHBLIX MaCCHBOB.

Hean pa6oTbI:

HayuuTbcsi mpuMeHsTh 0a30Bble MOHSATHS TEOPHH MPUOIMKEHHBIX METOJOB PEIEeHHUs 3a1ad Ha
OBM.

ChopmupoBaTs mpeacraBicHre OO0 alrOpUTMax pEHICHUS TPUKIATHBIX 3a/1ad,  HAay4dUTCs
HAMMCAHUIO U OTJIAJIKA MPOTPAMMHOTIO KOJIA.

Bri6path 1 060cHOBaTh HanboJIee pallMOHABHBIN METO/I U AJITOPUTM PEIICHUS 3a/1a4H;
Pa3paborate alropuT™ i1 peleHus NPUKIaJIHbIX 33/1a4;

Hanucars nporpaMMHbIN KOJ ¥ OTIAAUTh IPOIPAMMY.

Boinosinus padorty, Bel Oynere:

ymems:
- pa3pabaTbIBaTh ATOPUTMBI I KOHKPETHBIX 3a/1a4;

- HCIIOJIB30BATh MIPOTPAMMBI JIJIs1 TPAUUECKOr0 OTOOPaKEHUS AITOPUTMOB;

- OIPEIENSTh CJI0XKHOCTh PadOTHI AITOPUTMOB;

- paboTaTh B cpejie MPOrpaMMHUPOBAHMUS;

- pealu30BBIBaTH IOCTPOEHHBIE AITOPUTMBI B BHAE MNPOrpaMM Ha KOHKPETHOM S3bIKE

MIPOrpaMMHUPOBAHNUS;

- BBIIIOJIHATH IPOBEPKY, OTIIAJKY KOJA IIPOrPAMMBI;
- 0(OpPMIIATH KOJI MPOTPaMMBbl B COOTBETCTBHH CO CTaHJIaPTOM KOAMPOBAHUS;

MarepuanabHoe obecnedyenne:

Pabouee mecTo npenoaBarens: NepCOHANBHBIN KOMIIBIOTED, IPOEKTOP, paboyre MecTa
oOydJaronuxcs, 10cka yueOHasi, yaeOHast MmeOelb;
ITporpammHoe obecnieueHre o0Iero u NpoPecCuOHANTbHOTO Ha3HAYEHNUs, B TOM YHCIIe
BKJTIOHarolee 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

3amanmne:

3anonnenue maccusa c noMoulblo cenepamopa Cﬂy‘laﬁHblx qucei

Jlnst reHepanum uucen B auanasoHe [A, B] MoxHO mcmonmp3oBaTh ciemyromiee BBIpaKCHUE:

random(B-A+1)+A.

Hampuwmep, Beipaxkenne Ali]=random(100) reaepupyet uncna ot 0 g0 99, npu stom 100 HEe BXOAUT

B JMaIa30H.

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

1. ®opmynupoBKa 3a1auu



3anoyHUTh MacCUB N IENBIMU CIy4aHBIMU yrciaamu B auanasone [—10; 15]. CoctaBuTh anroputm
BBIUUCIICHUS] CYMMBbI YETHBIX YHCEIL.

2. MaTtemaTH4ecKkasi IOCTaHOBKA 33/1a41
[Tpn HaKomIEHNU CyMMBI, HAYAIBHOE 3HAUCHHE CyMMBI 00HYyIseM, T.e. SUm=0.
Beipaxkenue i renepanuu uncen B auanasone [-10; 15]:
A[i]=random(15-(-10)+1)+(-10), T.c. 3anumiem B cieayromiem Buae Ali]=random(26)-10.
JInst yeTHOTO 3HAYCHUS 3IeMeHTa BhINoNHseTcs yenosue Afi] mod 2=0.
3. Bb1O6op nepeMeHHbIX IPOrpaMMBbl
W3 nmpuBeICHHOTO BBIIIE OMUCAHUS ONPEILIISIeM CIICAYIOIIIE IEPEMEHHbIC:

MCXOJIHbIC JaHHBIE — KOJIMYECTBO 3JIEMEHTOB MaccuBa N,

HavaJbHOE 3HaYCHHUE CyMMbI paBHO 0 (SUM=0);

pe3yJIbTaT — 3HaYCHHE HAKOIUICHHOM CyMMBI SUM.

3agaua

1. ®opmynupoBKa 3a1a4u

3anoNMHUTh MacCUB N LEIBIMU CIIy4aliHBIMHM yuciaMu B quana3one [—5; 10]. CoctaBuTh aaroputm
BBIYMCIICHHS TIPOU3BEICHUS MTOJIOKUTEIBHBIX JJIEMEHTOB.

2. Maremarnueckas MoCTaHOBKA 3a1a4u

[Ipu HakoIIEeHUN TPOU3BEACHUS, HAYAJIbHOE 3HAYEHUE TTPOU3BEICHUs paBHoO 1, T.e. pr=1.

Bripaskenue 1j1s reHepanuu yrcel B auanasone [-5; 10]:

A[i]=random(10-(-5)+1)+(-5), T.e. 3anumiem B cnenyromiem Buae A[i]=random(16)-5.

JI71s1 TOJIOXKMTENILHOTO 3HAYCHUS JIeMeHTa BhInosiHsaeTcs yemosue Afi] >0.

3. Br1Oop nepeMeHHbIX MPOTpaMMBbI

W3 npuBeieHHOTO BhIIIE OMUCAHUS ONPEACIIsieM CIeIYIOIINe IEpeMEHHbIE:

HCXOJHBIC JAHHBIC — KOJUYECTBO JIEMEHTOB MaccuBa N,

HavyalbHOE 3HAYEHUE MTPOM3BeIcHUs paBHO 1 (pr=1);
pe3ybTaT — 3HAaYCHHE MPOU3BEACHHUS PI.

IHopsaoK BbINOJHEHUS PA0OTHI
— CocTaBUTh MaTEMaTHYECKYIO MOJIENH 3aJ]auu.
BriOpaTh 1 000cHOBaTH HanbOJIEe PAIIMOHAILHBIN METO/I PEIICHUS 3a]1a4H;
Pa3paborate aropuT™ A peuieHus 3a1a4u.
— Hanucate u oTnaguTh nporpammy.
Xox padoTsI:

— BI)I)IGJ'II/ITI) BXOIHBIC U BBIXOJAHBIC JaHHBLIC

— Iloctpouts 6J10K-CXEMY COIJIACHO TUITY aJITOPUTMHUUYECKON KOHCTPYKIIMH

— Hanwucars nporpaMMHBII KOJT Ha SI3bIK IPOTPaMMHUPOBAHUS U POBEPUTH pabOTy Ko/ C
BXOJIHBIMH ITapaMETPAMH.

®opma npegocTaBieHus pe3ybTaTa
— AIropuT™M Nporpammsl.
— Konx nporpammel.

Kpurepun onenkn:

- «OTnMYHO» - TEOpPETHYECKOe COJEepKaHUE Kypca OCBOEHO IMOJHOCTHIO, 6€3 mpoOesnoB, YMEHHs

chopMHUpPOBaHBI, BCE MPEAYCMOTPEHHBIE MPOTPaMMOM ydeOHBIE 3aJaHWs BBIIOJHEHBI, KaueCTBO HX
BBITIOJIHEHUS OLIEHEHO BBICOKO.

- «XOopoImio» - TEOPEeTHYECKOe COJEepIKaHHe Kypca OCBOCHO TOJHOCTBIO, 0Oe3
mpoOesioB, HEKOTOpble yMeHHUs Cc(HOPMHUPOBAHBI HEJAOCTATOYHO, BCE IMPEAYCMOTPEHHbBIC



HpOFpaMMOfI yLIe6HI:Ie 3aJaHusd BBIIIOJHCHBI, HeKOTopBIe BHUJIbI 3a,[[aHI/If/'I BBIIIOJIHCHEI C
OIOKaMH.

- «Y IOBJIETBOPUTEIIHLHOY - TEOPETUIECKOE COJIEPIKaHNE Kypca OCBOCHO YaCTUYHO, HO
MpoOEJIbl He HOCAT CYIICCTBEHHOI'O XapakTepa, HEOOXOIMMBIE YMEHHS pa0dOThl C OCBOCHHBIM
MaTepuaioM B OCHOBHOM C(OPMHPOBAHBI, OOJNBIIMHCTBO MPEIYCMOTPEHHBIX IMPOrPaMMOn
oOyueHHs y4eOHBIX 3aJlaHUi BBIMOJIHEHO, HEKOTOPBIC W3 BBIMOJIHCHHBIX 3aJlaHUN COJepKaT

OLIINOKH.

- «HeynoBneTBOPUTEIIBHO» - TEOPETUUYECKOE COJepkKaHUE Kypca HE OCBOCHO,
HEOOXOUMBbIC YMEHUsSI HE C(OPMHUPOBAHBI, BBHIIIOJIHECHHBIC yU4eOHBIC 3a/JaHHS COJEPIKAT TpyObIe
OLIIAOKH.

Tema 2.1. Oneparopsl si3blKa NPOrPAMMMPOBAHUSA

JlabopaTopHoe 3ansitue Ne 6 O6padoTka IByMEpHBIX MACCHBOB.
Hean pa6oThI:
— Hayuutbcs npuMeHsATh 0a30BbIe MOHATHS TEOPUU MPHOIMKEHHBIX METOJIOB PELICHHS 3a7ad Ha
OBM.
— CdopmupoBaTh mpencTaBicHHEe 00 aNTOPUTMAX pEIICHUS NPUKIATHBIX 3a1ad,  HAy4dUTCs
HAMMCaHWIO M OTJIAJIKA TPOTPAaMMHOTO KOJa.
— BriOpatb u 060cHOBaTh HanboJEe PATMOHATBFHBIN METO/I U AITOPUTM PELICHUS 3a/1a4H;
— PazpabotaTh anroput™ i pelieHus MPUKIaIHbIX 3a1a4;
— Hanwucars nporpaMMHBIi KOJT M OTJIaIUTh IPOTpamMmy.

Brinosinus padorty, Bl Oynere:
ymemp:
- pa3pa6aTBIBaTb AJITOPUTMBI JIs1 KOHKPCTHBIX 3a4a4;
- HCIOJIB30BATh MPOTrPAMMBI Il TpauecKoro 0TOOpaKEeHUs aJrOpUTMOB;
- OIPENENSTh CJI0XKHOCTh PadOTHI AITOPUTMOB;
- paboTaTh B cpejie MpOorpaMMHUpPOBaHMS;
- p€aln30BbIBATHL IIOCTPOCHHBIC AJTOPUTMbLI B BHJAC IpOrpaMM Ha KOHKPETHOM A3BIKEC
IIPOrpaMMHUPOBAHNS;
- BBIIIOJIHATH IIPOBEPKY, OTIIAAKY KOJa IIPOrPaMMBEL;
- 0(OpPMIIATH KOJI MPOTPaMMBbl B COOTBETCTBHH CO CTaHJIAPTOM KOAMPOBAHUS;

MarepunanbHoe obecnieyeHue:
— Paboyee MecTo npenoaBaTelis: MePCOHAIbHBIA KOMIBIOTEDP, IPOEKTOP, paboune MecTa
o0yyaromuxcs, 10cka yueOHas, yueOHas MeOelb;
— IlporpammHoe obecriedeHue oo1ero u NpopecCUOHaIbHOI0 Ha3HAYEHMsI, B TOM YHUCIIE
BKJTIOYaroIee B ceds cienyromiee [10:
MS Windows 7 (moxmucka Imagine Premium)
MS Office 2007
7Zip
MS Visual Studio (moxmucka Imagine Premium)
Visual Studio Code
Calculate Linux Desktop
3aganme:
1. ®opmynupoBKa 3a1a4un:
CocTaBUTh alITOPUTM M HAIMCATh IPOrpaMMy:
Bbuuciuth CyMMy M YUCIIO TOJOKHUTEIBHBIX AJIEMEHTOB MATPHUIIBI A[N, N], HaxOIsAIIUXCs Ha,

IJIaBHOM JHaroHalblo.



1. ®opmynupoBKa 3a1a4u:
CocTaBuTh AITOPUTM U HAIUCaTh IPOTrpaMMy:

Jana marpuna B[N, M].. Haiitu B Ka10# CTpOKE MaTpPHUIbl MaKCHMaJIbHBI U MHHHUMAJIbHBINA
3JIEMEHTHI U IOMEHATh UX MECTaMU C TIEPBBIM U MOCIEIHUM 3JIEMEHTOM CTPOKH COOTBETCTBEHHO.

Ilopsinok BbINOJHEHHS PadOTHI
— CocTraBuTh MaTEMaTUYECKYIO MOJIENb 3a/1a4H.
— BriOpaTh u 000cHOBaTh Hanboee palMoOHAIBHBIA METOI PELICHNS 33/]a4H;
— Paspabotath anroputm Juis peieHus 3a1aqu.
— Hamnucate 1 oTaguTh Nporpammy.
Xopn padoThl:
— BblaenuTs BXOJHBIE U BBIXOJIHBIE JaHHBIE
— TIlocTpouts 6JI0K-CXEMY COIIACHO TUILY AITOPUTMUYECKON KOHCTPYKIIMU
— Hamnucars nporpaMMHBIM KO Ha sI3bIK IPOIPaMMHUPOBAHHUS U IPOBEPUTH PAOOTY KOAA C
BXOJIHBIMM [TapaMeTpaMH.

®opma npegocTaBieHUs pe3yJbTaTa
— ANTOpUTM MPOTPAMMBI.
— Kona nporpammel.

Kputepun ouenku:

- «OTIMYHOY» - TEOPETHYECKOE COJIEpKAHUE Kypca OCBOCHO MOJIHOCTHIO, 0€3 mpoOenoB, YMEHHS
c(hOpMHUPOBAHBI, BCE MPEAYCMOTPCHHBIC MPOTPAMMON ydeOHBIC 3aJaHUSl BBIOJHCHBI, Ka4eCTBO HX
BBIIIOJIHEHHS OLIEHEHO BBICOKO.

- «XOopomio» - TEOPEeTUYECKOE COJACpPKAHME Kypca OCBOSHO IIOJHOCTBIO, 03
MpoOeJIOB, HEKOTOphle yMeHHS Cc)OpPMHpPOBAHBI HEJAOCTATOYHO, BCE IMPEIYCMOTPCHHBIE
MporpaMMoil y4eOHBbIE 3aJaHUsl BBIIOJHEHBI, HEKOTOpPbIe BUABI 33JaHUN BBIMOJIHEHBI C
OIIIMOKaMH.

- «Y 1OBIETBOPUTEIIBHOY - TEOPETUUECKOE COJEPKAHUE KypCca OCBOEHO YaCTUYHO, HO
MpoOeNbl He HOCAT CYIIECTBEHHOTO XapakTepa, HeoOXOAMMble YMEHHUS paOdOThl C OCBOCHHBIM
MaTepuajioM B OCHOBHOM C(OPMHUPOBAHBI, OOJBIIMHCTBO MPEAYCMOTPEHHBIX MPOrPAMMOIA
oOyueHHUs: y4yeOHBIX 3a/laHui BBIIOJIHEHO, HEKOTOpBhIE W3 BBHIMOJIHEHHBIX 3a/laHuil cojep aT

OILINOKH.

— «HeynoBneTBOpUTENbHO» - TEOPETUUYECKOE COJEpkKAaHUE Kypca HE OCBOEHO,
HeoOXoIuMBbIe yMeHHUs He c(hOpMHUPOBAHBI, BBHIIOJHEHHBIC yUeOHbIE 3a/laHusl COJEpkKAT rpyobIe
OILIIAOKH.

Tema 2.1. Onepatopsl A3b1Ka NPOrpaMMHUPOBAHUS

JladopaTopnoe 3ansitue Ne 7 Padora co crpokamu.
Iean padorsi:
- Hay‘-II/ITI)CZ IPUMCHATH 0a30BBIE ITOHATHSI TCOpHHU HpI/I6J'II/I)KeHHI)IX MCTOOB PCHICHUA 3aaa4 Ha
5BM.
— CdopmupoBaTh mpencTaBiIeHHE OO0 aNrOpUTMax pEIICHUs MNPUKIATHBIX 3a4ad,  HAay4YUTCs
HAIKMCAHUIO ¥ OTJIAJKH TPOTPAMMHOTO KOJA.
— BriOpath u 060cHOBaTH HanboJee PAIMOHATBFHBIA METO/T M AlITOPUTM PEIICHUS 331a4H;
— PazpaboTaTh anropuT™ Ui pelieHus MPUKIATHBIX 3a1a4;
— Hanwucars nporpaMMHBI KOl ¥ OTJIaIUTh POTPamMMy.

Boinosinus padorty, Bol Oynere:
ymemb:



- pa3pabaTbIBaTh AITOPUTMBI 11 KOHKPETHBIX 3a/1a4;

- HCIIOJIb30BATh MIPOTPAMMBI JIJIsl TPaUUECKOro 0TOOPaKEHUS AITOPUTMOB;

- OTIPE/CTISATH CI0KHOCTD PA0OTHI AITOPUTMOB;

- paboTaTh B cpejie MPOrpaMMHUPOBAHMUS;

- pealu30BBIBATH IOCTPOEHHBIE AITOPUTMBI B BHUAE INPOrpaMM Ha KOHKPETHOM SI3bIKE
MIPOrpaMMHUPOBAHUS;

- BBIIIOJIHATBH IIPOBEPKY, OTIAAKY KOJia IPOTrpaMMBbl;

- 0(OpMIISITH KO TPOrPaMMBbI B COOTBETCTBUU CO CTAaHAAPTOM KOJUPOBAHUS;

MarepuasibHoe o0ecnieyeHue:
— PaGouee mecTo npenogaBarens: NepCOHAIbHBINA KOMITBIOTED, TIPOEKTOP, paboyre MecTa
oOy4Jaronuxcs, 10cka yueOHasi, yaeOHast MmeOerb;
— IIporpammuoe obecrieueHre oo1mero u npohecCHOHAILHOTO HA3HAYCHHS, B TOM YHUCIIe
BKJIIOYaroniee B ceds cienyromiee [10:
MS Windows 7 (moxmucka 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, 3akaHUMBaronascs Toukoul. [logcunrare, CKOIBKO CIIOB B CTPOKE.

o Jluwnue npobenvi. Jlana CTpOKa, COCTOAIAS U3 CJOB, pa3lEJCHHBIX MPOOETaMHu.
Hanumwure nporpamMmy, yIaiSIONIyIO JUIIHHE TpoOenbl. [Ipoden cumraercss JHITHUM,
€CJIM OH: CTOUT B Ha4aJie CTPOKH.

1. ®opmynupoBKa 3ajauu:

- Hana ctpoka. [Togcunrats, ckoibko B Heil OykB R, K, T.
- Jluwnue npobenvi. Jlana cTpoka, cocrosimias U3 CJOB, pas3feleHHbIX Mpobenamu. Hamummre
nporpamMMy, yOAISIONIYI0 JIMIIHKAE mpoOensl. [IpoOen cywWTaeTcss JHUITHEM, €CIH OH: CJeIyeT 3a
npooesom.

2.Bb160p nepeMeHHbIX TPOrpaMMBl

IHopsaoK BbINOJHEHUS PA0OTHI
— CocTaBUTh MaTEMATHYECKYIO MOJICINb 3aa4H.
— BriOpats 1 000cHOBaTH HanbOJIEE PAIIMOHAIBHBIN METO/I PEIICHUS 3a]1a4H;
— Pa3pabotarp anroput™m A penieHus 3a1a4u.
— Hanucate u oTIaguTh IpOrpamMmy.

Xox pa0doThI:
— BplnenuTs BXOAHBIE U BBIXOJHBIE JAHHbIE
— Tloctpouts 6JI0K-CXEMY COTIIACHO TUITY AITOPUTMUYECKON KOHCTPYKIIMU
— Hamnucars nporpaMMHBIi KO Ha SI3bIK IPOrPaMMHUPOBAHUS M IPOBEPUTH PabOTY KO/ €
BXOJIHBIMM ITapaMeTpaMH.

dopma npeaocraBjieHus pe3yJibTaTa
— ANropuT™m NporpaMmsl.
— Kox nporpamMmsl.



Kpurepun onenkn:

- «OTIMYHOY» - TEOpPETHYECKOE COJIEpKAaHUE Kypca OCBOCHO MOJIHOCTHIO, 6€3 mpoOenoB, yMEHHs

chOpMHUPOBAHBI, BCE MPEAYCMOTPEHHBIC MPOTPaAMMOi ydeOHBbIC 3aJaHUsl BBHITIOJHEHBI, Ka4eCTBO HX
BBIIIOJIHEHUS OLIEHEHO BBICOKO.

- «XOopomio» - TEOPEeTUYECKOE COACPKAHME Kypca OCBOEHO IIOJHOCTBIO, 03
MpOoOCJIOB, HEKOTOphbIe yMEHHS Cc()OPMHpPOBAHBI HEJAOCTATOYHO, BCE IPEIYCMOTPCHHBIC
MporpaMMoil y4eOHBbIC 3aJaHUS BBIIIOJHEHBI, HEKOTOPHIE BHJBI 3aJlaHUN BBIOJIHEHBI C
OIIMOKaMHU.

- «Y TOBJIETBOPUTEIIHLHOY - TEOPETUIECKOE COJIEP’KaHNE Kypca OCBOSHO YAaCTUYHO, HO
MpoOeNbl He HOCAT CYIIECTBEHHOTO XapakTepa, HEOOXOAMMbIE YMEHHUS paOdOThl C OCBOCHHBIM
MaTepHUajoM B OCHOBHOM C(OPMHpPOBaHBI, OOJBIIMHCTBO MPEAYCMOTPEHHBIX MPOTrpaMMOi
oOyueHus: y4eOHBIX 3a/JlaHUil BBIMOJIHEHO, HEKOTOPBIC W3 BBHIMIOJHEHHBIX 3alaHUi COJIepKaT
OIIIMOKM.

- «HeynoBIeTBOPUTENBHO» - TEOPETHUYECKOE COJIepKaHue Kypca HE OCBOEHO,
HEeoOXOoIMMBbIC YMEHUs HEe c(hOpPMHPOBAHBI, BBHIIIOJHEHHBIC yYICOHBIC 3aJlaHUsI COJEpIKAT rpyObIe
OIIIMOKH.

Tema 2.1. OnepaTopsl A3bIKa NPOrPAMMHPOBAHUSA

JlaGopaTopHoe 3ansitue Ne 8 PaGora ¢ JaHHBIMHM THIIA MHOKECTBO.

Hean pa6oThI:

Hayuutbcss mpuMeHsTh 0a30BbIC MOHSATHS TEOPHH MPHOJIMKCHHBIX METOJOB pEIICHUS 33134 Ha
OBM.

ChopmupoBaTh mpeacTaBicHre OO0 aNTOPUTMAx pEIICHHWS NPUKIATHBIX 331ad,  HAYIHTCS
HAIMCaHWIO ¥ OTJIAJIKA TIPOTPAMMHOTO KOJa.

Bri6path 1 000cHOBaTH HanboIee palliOHABHBIN METO/I U AITOPUTM PEIICHHUS 3a/1a4H;
Pa3paboraTe anropuT™ i1 peleHus MPUKIaIHbIX 33/1a4;

Hanucats nmporpaMMHbBI# KO U OTIAAUTh TPOTPAMMY.

Beinosinus padorty, Bel Oynere:

ymembp:

- pa3pabaTbIBaTh AITOPUTMBI [ KOHKPETHBIX 3a]1a4;

- HCIIOJIb30BaTh MIPOrPAMMBI JIJIsl TpapUUEeCKOro 0TOOPaKEHUS aITOPUTMOB;
- OTPEAETATH CI0XKHOCTb PA0OTHI AITOPUTMOB;

- paboTaTh B cpejie MPOrpaMMHUPOBAHMUS;

pPCAIN30BbIBATE IMOCTPOCHHBIC AJITOPUTMBI B BHUAC IMPOrpaMM Ha KOHKPETHOM A3BIKE

MIPOTrpaMMHUPOBAHUS;

- BBIIIOJIHATD MPOBEPKY, OTIIAAKY KOAa IMPOrpaMMmBbI;
- OCbOpMJ'If{TB KO ImporpaMmbl B COOTBETCTBHU CO CTAHAAPTOM KOAUPOBAHUA,

MarepuaabHoe o0ecrieyenue:

Pabouee mecTo npenogaBatelis: NEPCOHAIBHBIN KOMIBIOTEpP, IPOEKTOP, paboune Mecra
o0yyarommuxcs, Jocka yueOHas, yueOHas MeOelb;
[IporpamMmMHoe obecnieuenue oo1Iero v NpodecCuoHaIbHOrO Ha3HAUEHUS, B TOM YHCTIe
BKJTIOUaroIee B ceds cienyromiee [10:

MS Windows 7 (moxmucka Imagine Premium)

MS Office 2007

7Zip

MS Visual Studio (moxmucka Imagine Premium)

Visual Studio Code



Calculate Linux Desktop
3aganue:

1. ®opmynupoBKa 3a/1auu:

Jlana HemycTas MocaeA0BaTeIbHOCTh CUMBOJIOB. TpeOyeTcsi MOCTPOUTh M Harle4aTaTh
MHOXECTBO, 3JIEMEHTAMU KOTOPOTO SIBJISIOTCS CUMBOJIBI, BCTPEYAIOIINECS B
MOCIE0BATEIbHOCTH MHAMBHIYaJIbHOIO BApHUAHTA:
Bapuanr [locnenoBarenbHOCTE CHMBOJIOB
1 Bykssl ot 'A' 1o 'F' 1 o1 'X' 1o 'Z';
b
2 Hudpst ot 'S' 10 '9' 1 3HaKK apuMETHUECKUX OTEpaLnii;
4 byksrl oT 'T no 'X' u nudpst ot '1' mo '4";
b
5 3Haku NpenuHaHus U orepanuii OTHOIIEHUS;
9
6 3naku apudmerndeckux orneparuii u Oykssl oT 'E' 1o 'N';
7 BbykBel o1 'A' 10 'Z' ¥ 3HaKU IpENUHAHNS,
b
8 3Haku onepanuii OTHOUICHUS;
9 Ludpst ot '0' 10 '9";
10 3Haku apuMEeTHUSCKHX ONEPAIMI B ONlepaIiuii OTHOIICHUS.

2. IIpu BBITIOJIHEHUY 33aHUSI HEOOXOIUMO:
a) O3HAKOMUTBHCSA C KOHEYHBIM M YIOPSI0YECHHBIM MHOKECTBOM CHMBOJIOB, OIPECICHHBIM Ha
MCIOJIb3YEMOM ISl BhITIONIHEHUS 3aanus DBM;
b) cocTaBuTh MporpamMmy AJisi KOHKPETHOT'O BapHUAHTA, PA0OTAOIIYIO JIJISl TIPOU3BOIBHOTO
Habopa CUMBOJIOB.
C) BXOJIHAsI CTPOKA CUMBOJIOB MOXET OBITh JUITMHHEE CTPOKU SKpaHa TEPMUHAJA, IIPU STOM
nporpamma padoraet He ¢ pynkuuerr EOLN, a ¢ mpu3HakoM KOHIIa CTPOKH, KOTOPBIi
3a/1a€TCs MPOTPAMMHUCTOM.

IHopsinok BbINOJHEHHS PadOTHI
— CocTaBUTh MAaTEMaTUYECKYIO MOJEIb 3aauu.
— BriOpaTh 1 000cHOBaTh Hanboee palMOHABHBIA METO/T PELLICHNS 33/]auu;
— Pazpabotath anroputm Juis peleHus 3aJauu.
— Hamucate u oT1aguTh Nporpammy.
Xoa paGoTsI:
— BpinenuTs BXOAHBIE U BBIXOHBIE JaHHbBIE
— TlocTpouts 6JI0K-CXEMY COTIIACHO TUILY aITOPUTMUYECKON KOHCTPYKIIMU
— Hamnucars nporpaMMHBIi KO Ha sI3bIK TPOrpaMMHMPOBAHUS U IPOBEPUTH PabOTy KoAa €
BXOJIHBIMH ITapaMeTpaMH.
®opma npegocTaBieHus pe3ybTaTa
— ANropuT™m NporpaMMsl.
— Kox nporpamMmsl.

Kpurepun onenkn:

- «OTIMYHO» - TEOpPETHYECKOE COJEpKAaHUE Kypca OCBOEHO IOJHOCTHIO, 6€3 mpoOesnoB, YMEHUs
c(OpMHpOBaHBI, BCE MPEIyCMOTPEHHbIE MPOrpaMMoil ydyeOHBbIE 3a/JaHUsl BBIIOJIHEHBI, KayeCTBO WX
BBITIOJTHEHUS OLIEHEHO BBICOKO.

- «Xopomo» - TEOpeTHYECKOe COJAEpKaHHE Kypca OCBOEHO IMOJHOCThIO, 0e3
npoOesoB, HEKOTOpble yMEHUs C(HOPMHUPOBAHBI HEAOCTATOYHO, BCE IMPEAYCMOTPEHHBIE
MporpaMMoil ydyeOHbIe 3aJaHUsl BBIIIOJHEHBI, HEKOTOPbIE BHJbl 33JaHUN BBINOJIHEHBI C
OILTMOKAMHU.

- «Y 1OBJIETBOPUTEIHHOY - TEOPETUUECKOE COJIEp’KaHNEe Kypca OCBOEHO YaCTUYHO, HO
MpoOesbl He HOCAT CYIIECTBEHHOI'O XapakTepa, HeoOXOoAMMble YMEHHUS pabOThl C OCBOCHHBIM
MaTepuaJoM B OCHOBHOM C(OPMHPOBAHBI, OOJBIIMHCTBO MPEIYCMOTPEHHBIX MPOrPaMMOM



oOyueHUs: y4eOHBIX 3a/laHUil BBIIOJIHEHO, HEKOTOPBbIC W3 BBHIMOJHEHHBIX 3a/laHU CcojepKaT
OIIIMOKMU.

- «HeynoBIeTBOPUTENBHO» - TEOPETHUYECKOE COJIEp)KaHue Kypca HE OCBOEHO,
HEOOXOUMBbIC YMEHUsSI HE C(OPMHUPOBAHBI, BBHIIOJIHCHHBIC y4eOHBIC 3a/IaHHS COJEPIKAT TpyObIe
OIITHOKH.

Tema 2.1. Oneparopsl si3blKa NPOrPAMMMPOBAHUSA

JladopaTropHnoe 3ansTie Ne 9 @aiiibl MOCJIe10BaTEIBLHOIO J0CTYIA.

Hean pa6oTbI:

HayuuTbcsi mpuMeHsTh 0a30Bble MOHSATHS TEOPHH MPUOIMKEHHBIX METOJOB PEIEeHHUs 3a1ad Ha
OBM.

ChopmupoBats mpejacraBieHre 00 alrOpUTMax peHICHHs] NPHUKIATHBIX 3a7ad,  HAyIUTCS
HAMMCAHUIO U OTJIAJIKK MPOTPAMMHOTIO KOJIA.

Bri6path 1 060cHOBaTh HanboJIee pallMOHABHBIN METO/I U AJITOPUTM PEIICHUS 3a/1a4H;
Pa3paborate alropuT™ i1 peleHus NPUKIaJIHbIX 33/1a4;

Hanucars nporpaMMHbIN KOJ ¥ OTIAAUTh IPOIPAMMY.

Boinoainus padoty, Bel Oynere:

ymems:
- pa3pabaTbIBaTh ATOPUTMBI I KOHKPETHBIX 3a/1a4;

- HCIIOJIB30BATh MIPOTPAMMBI JIJIs1 TPAUUECKOr0 OTOOPaKEHUS AITOPUTMOB;

- OIPEIENSTh CJI0XKHOCTh PadOTHI AITOPUTMOB;

- paboTaTh B cpejie MPOrpaMMHUPOBAHMUS;

- pealau30BBIBATH IOCTPOEHHBIE ANTOPUTMBI B BHJAE NPOrpaMM Ha KOHKPETHOM  SI3bIKE

MIPOrpaMMHUPOBAHNUS;

- BBIIIOJIHATH IPOBEPKY, OTIIAJKY KOJA IIPOrPAMMBI;
- 0(OpPMIIATH KOJI MPOTPaMMBbl B COOTBETCTBHH CO CTaHJIaPTOM KOAMPOBAHUS;

MarepuanabHoe obecnedyenne:

Pabouee mecTo npenoaBarens: NepCOHANBHBIN KOMIIBIOTED, IPOEKTOP, paboyre MecTa
oOydJaronuxcs, 10cka yueOHasi, yaeOHast MmeOeb;
ITporpammHoe obecnieueHre o0Iero u NpoPecCuOHANTbHOTO Ha3HAYEHNUs, B TOM YHCIIe
BKJTIOHarolee B ceds cienyromiee [10:

MS Windows 7 (moamucka Imagine Premium)

MS Office 2007

7 Zip

MS Visual Studio (moxmucka Imagine Premium)

Visual Studio Code

Calculate Linux Desktop

3aganme:

1. ®opmynupoBKa 3a1a4u:

3amucats B (I)aﬁn npsaMoro Jocrtyna psJ BCHICCTBCHHBIX YHCCIL. Haiitu HaumOoinblee W3 3HAYCHHH
MOI[y.TICfI KOMITOHCHTOB C HCUCTHBIMHU HOMCPAMH.

1. ®opmynupoBKa 3a1a4un:

3anucath B (aill MmociieoBaTeIbHOr0 JOCTYNa MPOU3BOJBHBIX HaTypalbHbIX uucen. I[lepemucars B
Apyroi ¢ailyl mociIe 0BaTeNbHOTO JOCTYIIA T€ AIEMEHTHI, KOTOPbIE KpaTHBI K.
BriBecTu nonyyeHHsI (aiiin Ha evars.



Ilopsinok BbINOJIHEHHS PadOTHI
— CocTraBUTh MaTEMAaTUYECKYIO MOJIENb 3a/1a4H.
— BriOpats 1 000cHOBaTh Hanboee palMOHATFHBIA METOJT PELICHUS 3a1a4H;
— Paspabotath anroputm Juis peieHus 3a1aqu.
— Hamnucate 1 oTaguTh Nporpammy.
Xon padoThl:
— BblaenuTs BXOJHBIE U BBIXO/IHBIE JaHHBIE
— IlocTpouts 6J10K-CXEMY COIIACHO TUILY AITOPUTMUYECKON KOHCTPYKIIMU
— Hamnucars nporpaMMHBIM KO Ha SI3bIK IPOrpaMMHMPOBAHUS U IPOBEPUTH pabOTy Koja C
BXOJIHBIMM [TapaMeTpaMH.

dopma npeaocTaBieHnss pe3yJibTaTa
— AJNTOpUTM NPOTPAMMBI.
— Kona nporpammel.

Kputepun ouenku:

- «OTIMYHOY» - TEOPETHUECKOE COIEepKaHHE Kypca OCBOCHO MOIHOCTHIO, Oe3 mpoOenoB, yMeHUus
chOpMHUPOBAHBI, BCE MPEIYCMOTPCHHBIE MPOTPaAMMON YyUeOHBIC 3aJaHHS BBIOJHECHBI, KaueCTBO HX
BBIIIOJIHEHMS OLIEHEHO BBICOKO.

- «XOopomio» - TEOPEeTUYECKOE COJACpPKAHME Kypca OCBOEHO IIOJHOCTBIO, O3
MpoOeJIOB, HEKOTOphle yMeHHS Cc)OpPMHpPOBAaHBI HEJAOCTATOYHO, BCE IPEIYCMOTPCHHBIC
MporpaMMoil y4eOHBbIE 3aJaHUSl BBIIOJIHEHBI, HEKOTOPbIE BHUABI 3aJlaHUN BBINOJHEHBI C
omuOKaMHu.

- «Y IOBJIETBOPUTEIIHLHOY - TEOPETUUECKOE COJIEp’KaHKEe Kypca OCBOGHO YACTUYHO, HO
MpoOesbl He HOCAT CYIIECTBEHHOTO XapakTepa, HeoOXOAMMble YMEHHUS pabOThl C OCBOCHHBIM
MaTepuajoM B OCHOBHOM C(OPMHPOBaHBI, OOJBIIMHCTBO IMPEAYCMOTPEHHBIX IMPOTPAMMON
oOyueHus: y4yeOHBIX 3a/laHUi BBIIOJIHEHO, HEKOTOphIe U3 BBHIMOJIHEHHBIX 3a/laHuil cojepx aT
OIITNOKH.

- «HeynoBneTBOPUTENbHO» - TEOPETUUYECKOE COJEpkKAHUE Kypca HE OCBOEHO,
HeoOXoIuMBbIe yMEHHUs He c(hOpMHpPOBaHBI, BBHIIIOIHEHHBIE yueOHBIC 3aJaHUS COJIEpKaT rpyobie
OIITNOKH.



Tema 2.1. OnepaTtopsl A3b1Ka NPOrpaMMHUPOBAHUS

JlaGopatopHnoe 3ansTue Ne 10 TunusupoBanusie ¢aiinpl. HerunusnpoBanubie ¢aiiibl.
Ieab padoThi:

— Hayuutbcst npuMeHsATs 0a30BbIe MOHATUS TEOPUH MPUOIIKEHHBIX METOJIOB pEIICHHUsS 33134 Ha
OBM.

— CdopmupoBarh MpencTaBieHHE 00 ITOPUTMAX pEIICHUs MPHUKIAAHBIX 33434,  HAy4YUTCS
HAaIlMCAHMIO U OTJIAJKHA IIPOrPaMMHOIO KOJa.

— BriOpats 1 060cHOBaTH HanboJee palMOHAIBHBINA METOJI M aJITOPUTM pEILEHHs 3a]1auH;

— Pa3paborarh anroput™ 1Jis pelieHus NpUKIaJHbIX 3a/1a4;

— Hanwucars nporpaMMHBII KOJ M OTJIaUTh IPOrpamMmy.

Beinosinus patdory, Bel Oyaere:
ymemb:
- pa3pa6aTbIBaTb AJITOPUTMBI JIs1 KOHKPCTHBIX 3a4a4;
- HCIOJIB30BATh IPOTrPAMMBI I TpapUUECKOro 0TOOpakeHUs! aJIrOPUTMOB;
- OIPEIENSTh CJI0XKHOCTh Pa0OTHI AJITOPUTMOB;
- paboTaTh B cpejie MpOrpaMMHUpPOBaHMS;
- p€ajlu30BbIBATL IIOCTPOCHHLIC QAJTOPUTMbBI B BHJAC IpOorpaMM Ha KOHKPCTHOM A3BIKC
IIPOrPaMMHUPOBAHHS;
- BBIIIOJIHATH IIPOBEPKY, OTIAAKY KOJa IIPOrpaMMBbl;
- 0(OpPMIIATH KOJI POTrPaMMbl B COOTBETCTBHHM CO CTaHIapPTOM KOAMPOBAHUS;

MarepuanbHoe ofecrneyeHue:
— PaGouee mecTo npenogaBarens: MepcoHAIbHBIA KOMITBIOTED, TIPOSKTOP, padoyre MecTa
oOyuJaromuxcsi, Tocka yaeOHasi, yaeOHas MeOenp;
— IIporpammHoe obecriedeHue oo1ero u npohecCHOHaATbHOIO HA3HAYCHHSI, B TOM YHUCIIE
BKJIFOYaronee B ceds cienyromniee [10:
MS Windows 7 (moamucka Imagine Premium)
MS Office 2007
7 Zip
MS Visual Studio (moamucka Imagine Premium)
Visual Studio Code
Calculate Linux Desktop

3ananue:

1. ®opmynupoBKa 3a1a4uu:

Jlana mocneAoBaTeNbHOCTh LENBIX YWCE, OKAHYMBAIOUIAsCs HyJeM. 3amMcarb BCE YHUCHIa
MOCJIeI0BATETLHOCTH B TUITU3UPOBAHHBIN (DA

B koHel1 cymiecTBy0OIIero THIM3MPOBaHHOTO (aiisia 3anucaTh:

a) uucio 0;

0) dpasy «lo ceunanus!».

1. ®opmynupoBKa 3a1a4un:

CoznaTh TUNM3UPOBAHHBIM (ailyl, 3IeMEHTaMu KOTOPOTO SIBJISIOTCA [BEHAANATh IEpPBbIX YJIEHOB
nociuenoBarenbHoCcTH PuOOHAYYM (ITOCTIEI0BATENBHOCTH, B KOTOPOM IEpBBIE J[Ba 4WiI€HAa paBHBI 1, a
KaKIbIH CIETYIOMNN paBeH CyMMe JIBYX MPEAbIIYIIHX).

Ilopsinok BbINOJIHEHHS PadOTHI
— CocTaBUTh MAaTEMaTUYECKYIO MOJIEIb 3aJauu.
— BriOpaTh u 000cHOBaTh Hanboee palMOHATBHBIA METO/T PELICHHS 33Ja4u;



— Pazpabotath anropuT™ Ui peleHus 3aJauu.
— Hanucate u oTaguTh IporpamMmy.
Xox padoThI:
— BBI,ZLGJII/ITB BXOJIHBIC U BBIXOAHBIC JAHHBIC
— TlocTpouts 0GJIOK-CXEMY COTJIACHO THITY allTOPUTMHUYECKON KOHCTPYKIIHH
— Hamucars nporpaMMHBI KO Ha SI3BIK TPOrPaMMHUPOBAHUS M IPOBEPUTH PadOTy Koza €
BXOJIHBIMH HapaMeTpaMI/I.

dopma npeaocTaBieHnss pe3yJibTaTa
— AJNTOpUTM MIPOTPAMMBI.
— Kona nporpammel.

Kpurepum ouenku:

- «OTIMYHOY» - TEOPETHUYECKOE COJIEPKAHUE Kypca OCBOCHO IOJIHOCTBIO, 0€3 MpoOesioB, YMEHUS
c(OpMHPOBAHBI, BCE MPEIyCMOTPEHHBIC MPOrpaMMOil Y4yeOHbIC 3a/JaHUsl BBIIIOJHEHBI, Ka4eCTBO WX

BBITIOJIHEHW A OICHCHO BBICOKO.

- ((XOpOI_HO)) - TCOPCTUUCCKOC COHACpKaHHUC KypCa OCBOCHO IIOJHOCTBIO, oe3
HpO6€J’IOB, HCKOTOPBIC  YMCHUA C(I)OpMI/IpOBaHBI HEAOCTAaTOYHO, BCC NPCAYCMOTPCHHBIC
HpOFpaMMOfI yLI€6HI)I€ 3aaaHus  BBIIIOJIHCHBI, HCEKOTOPBLIC BHUIAbL SaI[aHI/Iﬁ BBITIOJIHEHBI C

OILIMOKaMU.

- ((YIIOBJIGTBOPI/ITCJH)HO» - TCOPCTUYCCKOC COACPKAHUEC KypCa OCBOCHO YaCTUYHO, HO

MpoOeJIbl He HOCAT CYIIECTBEHHOTO XapakTepa, HEOOXOAMMBIE YMEHHUS pabOThl C OCBOCHHBIM
MaTepUalioM B OCHOBHOM C(OPMHPOBAHBI, OOJIBIIMHCTBO MPEIYCMOTPEHHBIX MPOrPaMMOM
oOydeHUs: y4eOHBIX 3alaHUi BBIOJIHEHO, HEKOTOPBIC W3 BBIMOJHCHHBIX 3aJlaHUN COIepKaT
OIIIMOKH.

- «HeynoBIeTBOPUTEIIBHO» - TEOPETHUYECKOE COJIEp)KaHWe Kypca HE OCBOCHO,
HeoOXOoIMMBbIC YMEHHUs HEe c(hOpPMHPOBAHBI, BBHIIIOJHEHHBIC yYICOHBIC 3aJlaHUsl COJEpIKAT IpyObIe

OILINOKH.

Tema 3.1. Ilpouenyps! u pyHkIUM

JladopaTopnoe 3ansiTue Ne 11 Opranuszanus npoueayp.
Hean padoThI:

— Haqu/ITBCﬂ IPUMCHSAITH 0a30BLIE MOHATHS TCOpHHU HpI/I6J'II/I)KeHHBIX MCTOJOB PCHICHUA 3aaa4 Ha

OBM.

- C(i)OpMPIpOBaTL MNpEeaACTaBJIICHUC 00 AITrOpUTMax PpeHICHUA MPHUKIIAAHBIX 3a/ad4, HAay4InUTCAH

HaIMCaHUIO ¥ OTJIAJIKU IPOrPaMMHOIO KOJa.

— BpiOpatb u 000cHOBaTh HanboJee palMOHAIBHBIA METO/T M AJITOPUTM PEIICHUS 3a]1auH;
— PazpabotaTh anroput™m Ui pelieHus NPUKIaIHbIX 3a7a4;

— Hanwucars nporpaMMHBII KOJ M OTJIaIUTh IPOTpamMmmy.

Boinosinus padorty, Bel Oynere:
ymemp:
- pa3pabaThIBaTh AITOPUTMBI JIJIsT KOHKPETHBIX 3a]1aY,
- HCIIOJIB30BATh MPOTPAMMEI JIJIsl TPAPUIECKOT0 OTOOPaKEHUS AITOPUTMOB;
- OIIPEJIENIATH CJIOKHOCTH PAa0OTHI AITOPUTMOB;
- paboTaTh B cpejie MPOrpaMMHPOBAHHUS;
- peaJ u30BBIBATH IOCTPOSHHBIC AJITOPHUTMBI B BHJE MPOTPaMM Ha KOHKPETHOM
MPOrPaMMHUPOBAHUS;
- BBITIOJTHATH TIPOBEPKY, OTIAAKY KOJa IPOTPAMMBIL;

SI3BIKE



- O(pOpMHHTB KOI MmMporpaMmbl B COOTBCTCTBHUU CO CTAHAAPTOM KOAUPOBAHUA,

MarepunanbHoe obecnieyeHue:
— Pabouyee MecTo npenogaBaTelis: epCoOHaIbHBIA KOMIBIOTEDP, IPOEKTOP, paboune MecTa
oOyuJaromuxcsi, Tocka yueOHas, yaeOHas MeOenb;
— IlporpammHoe obecriedeHue oo1ero u npoheccCHoHaIbHOI0 Ha3HAYCHHSI, B TOM YHUCIIE
BKJTIOYaromiee B ceds cienyromiee [10:
MS Windows 7 (moamucka Imagine Premium)
MS Office 2007
7Zip
MS Visual Studio (moamucka Imagine Premium)
Visual Studio Code
Calculate Linux Desktop
3ananmue:

1. ®opmynupoBKa 3a1a4u:

- Pazpabotars nporpaMmy, UCTIONB3YSI MOAYJIBHBIHN MOIXO/.

- ChopmupoBaTh O OJHOMY MJIM HECKOJIBKO 3aroJIOBOYHBIX MOAYJIEH M (ailjioB peanu3aniu, KOTOpbIe
OyayT coziepkaTh pa3paboTaHHbie QYHKINU.

-Hanucare rnaBHyro (GyHKIMIO main, MCIOJB3Ys MpaBWia CTPYKTYpPHOIO MOJXOAA: OHA JOJDKHA
COJZIepKaTh B OCHOBHOM TOJIBKO BBI30B (DYHKIIMI, BCE BEIYUCICHHS TOJDKHBI OBITh BHYTPHU pa3pabOTaHHBIX
GbyHKIHi.

-BBImomHUTE OTHANKY ¥ KOMITHIISIIHIO IPOTPAaMMBI, TIOJIYYUTh HCIIOTHSAEMBIH (aii.

-BbinonHuTh TECTHPOBaHUE TPOrpaMMbl HECKOJIBKMMU Ha0OpaMH BXOJIHBIX JAHHBIX.

-CocTaBHUTh quarpaMmMy MOJYJIEH, 1epeBO BbI30Ba (GYHKIUHN U crieUpUKAIMA (yHKIUN

Jlanbl enble uncna al, ... , an, bl, ..., bm, k.

Ecnu B nocnenoBarenbHOCTH al, ..., an HET HU OJTHOTO YIE€HA CO 3HaUY€HUEM K, To mepBblii 1o nopsiiky20
YJIeH 3TOW MOCIE0BATEIbHOCTH, HE MEHBIIINH BCEX OCTAIbHBIX YJICHOB, 3aMEHUTh Ha 3HaueHue k.

ITo TakoMy ke mpaBuITy IpeoOpa3oBaTh MOCIEN0BATENBHOCTD b1, ..., bm npumenuTensho k 10.

IMopsiiok BbINOJIHEHUS PA0OTHI
— CocTaBUTh MaTEMATUYECKYIO MOJEIb 3aJauH.
Bri6paTh 1 060cHOBaTh HanOoOee pallMOHATBHBIN METO/T PEeIICHUS 3a]a4u;
— Pa3pabortarp anropuT™ A penieHus 3a1a4u.
— Hanucate u oTnaguTh nporpammy.
Xoxa pa0doThI:
- BI:II[GJ'II/ITI) BXOJIHBIC U BBIXOAHBIC JAHHBIC
— IlocTpouts 010K-CXEMY COTIIACHO THITY aITOPUTMUYECKON KOHCTPYKIIUH
— Hanwucars nporpaMMHBIi KOJT Ha SI3bIK IPOTPAMMHUPOBAHUS U MIPOBEPUTH PabOTY KOja C
BXO/IHBIMHU [TapaMeTpaMH.

dopma npeaocraBjieHus pe3yJibTaTa
— ANropuT™m NporpaMmsl.
— Koa nporpamMmsl.

Kpurepun onenkn:

- «OTIMYHO» - TEOPETHUYECKOE COJIEPKAHMUE Kypca OCBOCHO IOJHOCTBIO, 0€3 MpOoOeIoB, YMEHHUS
c(OpMHpOBaHBI, BCE MPEIyCMOTPEHHbIE MPOrpaMMoOil ydeOHbIE 3a/JaHUs BBIINOJIHEHBI, KaueCTBO HUX
BBIITOJIHEHH S OLIEHEHO BBICOKO.

- «XOopomo» - TEOPeTHUYECKOE COAEp)KaHHE Kypca OCBOEHO IIONHOCTBIO, 0€3
npoOesoB, HEKOTOpble yMEHUS C(HOPMHUpPOBAHBI HEAOCTATOYHO, BCE IMPEAYCMOTPEHHbIE



HpOFpaMMOfI yLIe6HI:Ie 3aJaHusd BBIIIOJHCHBI, HeKOTopBIe BHUJIbI 3a,[[aHI/If/'I BBIIIOJIHCHEI C
OIOKaMH.

- «Y IOBJIETBOPUTEIIHLHOY - TEOPETUIECKOE COJIEP’KaHNE Kypca OCBOSHO YAaCTUYHO, HO
MpoOEJIbl He HOCAT CYIICCTBEHHOI'O XapakTepa, HEOOXOIMMBIE YMEHHS pa0dOThl C OCBOCHHBIM
MaTepuaioM B OCHOBHOM C(OPMHPOBAHBI, OOJNBIIMHCTBO MPEIYCMOTPEHHBIX IMPOrPaMMOn
oOydeHHus y4eOHBIX 3aJlaHUi BBIMOJIHEHO, HEKOTOPBIC W3 BBINOJHEHHBIX 3aJaHHHA COJEPIKAT

OLIINOKH.

- «HeynmoBneTBOPUTEIIBHO» - TEOPETUUYECKOE COJepkKaHUE Kypca HE OCBOCHO,
HEOOXOUMBbIC YMEHUsSI HE C(OPMHUPOBAHBI, BBHIIIOJIHECHHBIC yU4eOHBIC 3a/JaHHS COJEPIKAT TpyObIe
OLIIAOKH.

Tema 3.1. [Ipouenypsnl u GyHKuUM

JlaGopaTopHoe 3ansitue Ne 12 Opranusauus GyHKIUIA.
Hean pa6oThI:
— Hayuuthbcst npuMeHsATh 0a30BbIe TMOHSATUS TEOPUH MPHUOIMIKEHHBIX METOJOB PEUICHHS 33a1ad Ha
OBM.
— CdopmupoBaTh mpencTaBicHHEe 00 aNTOPUTMAX pEIICHUS NPUKIATHBIX 3a1ad,  HAy4dUTCs
HAMMCaHWIO M OTJIAJIKA TPOTPAaMMHOTO KOJa.
— BriOpath 1 000cHOBaTh HarboJIee pallMOHALHBIA METOJI ¥ aJITOPUTM PEILICHUS 3aJ1a4H;
— Pa3paborarh anropuT™ IJisl peIICHUs MPUKIATHBIX 3a1a4;
— Hamnucare nporpaMMHBIi KOJI U OTJIAJUTh IPOTPAMMY.

Brinosinus padorty, Bl Oynere:
ymemp:
- pa3pa6aTBIBaTb AJITOPUTMBI JIs1 KOHKPCTHBIX 3a4a4;
- HCIOJIB30BATh MPOTrPAMMBI I TpapueCcKOro 0TOOpaKeHUs aJrOpPUTMOB;
- OIPENENSTh CJI0XKHOCTh PadOTHI AITOPUTMOB;
- paboTaTh B cpejie MpOorpaMMHUpPOBaHMS;
- p€aln30BbIBATHL IIOCTPOCHHBIC AJTOPUTMbLI B BHJAC IpOrpaMM Ha KOHKPETHOM A3BIKEC
IIPOrpaMMHUPOBAHNS;
- BBIIIOJIHATE IIPOBEPKY, OTIIAAKY KOJa IIPOrpaMMBI;
- 0(OpPMIIATH KOJI MPOTPaMMBbl B COOTBETCTBHH CO CTaHJIAPTOM KOAMPOBAHUS;

MarepunanbHoe obecnieyeHue:
— Paboyee MecTo npenoaBaTelis: MePCOHAIbHBIA KOMIBIOTEDP, IPOEKTOP, paboune MecTa
o0yyaromuxcs, 10cka yueOHas, yueOHas MeOelb;
— IlporpammHoe obecriedeHne o01ero u NpopecCHOHaNbHOI0 HA3HAYEHUsI, B TOM YHUCIIE
BKJTIOYaroIee B ceds cienyromiee [10:
MS Windows 7 (moxmucka Imagine Premium)
MS Office 2007
7Zip
MS Visual Studio (moxmucka Imagine Premium)
Visual Studio Code
Calculate Linux Desktop
3aganme:

1. ®opmynupoBKa 3a1aun:

Hanwucatp ¢yHKINIO, BRIBOASIIYIO B MTOPSAIKE BO3PACTAHUS HJIEMEHTHI OJJHOMEPHOT0 MaccuBa. B riaBHoi
IporpaMMe BbI3BaTh QYHKIUIO JJIs ABYX pPa3HbIX MacCHUBOB.



1. ®opmynupoBKa 3a1a4u:

Hamucatre (yHKIMIO BBIYMCICHUS NPOM3BEICHUS NPSIMOYrojbHOM Matpuibl A pasmepa K X m Ha
MPsIMOYTOJIbHYIO MaTpuily B pasmepa m X n. B riaBHo# nporpamme o0paTUTHCS K ATOH (YHKITHH.

Ilopsinok BbINOJIHEHHS PadOTHI
— CocraBUTh MaTEMaTUYECKYIO MOJIENb 3a/1a4H.
— BniOpaTh 1 000cHOBaTH HanboJIee pallMOHAIBHBINA METOJI PELICHUS 3a1a4H;
— Paspabotath anroputm Juis perieHus 3a1adm.
— Hamnucate 1 oTaguTh Nporpammy.
Xon paboThr:
— BblaenuTs BXOJHBIE U BBIXO/IHBIE 1aHHBIE
— IlocTpouts 6J10K-CXEMY COIIACHO TUILY AJITOPUTMUYECKON KOHCTPYKIIUU
— Hamnucars nporpaMMHBIM KO Ha SI3bIK IPOrpaMMHUPOBAHUS U IIPOBEPUTH pabOTy KOJa C
BXOJIHBIMH ITapaMeTpaMH.

dopma npenocTraBieHUs pe3yJbTaTa
— ANropuT™M NporpaMMsl.
— Koxa nporpammel.

Kputepun ouenku:

- «OTIMYHOY» - TEOPETHYECKOE COJIEpKAHUE Kypca OCBOCHO MOJIHOCTHIO, 0€3 mpoOenoB, yMEHUs
c(hOpMHUPOBAHBI, BCE MPEAYCMOTPCHHBIC MPOTPAMMON ydeOHBIC 3aJaHUsl BBIMOJHEHBI, Ka4eCTBO HX
BBIIIOJIHEHMS OLIEHEHO BBICOKO.

- «XOopomio» - TEOPETUYECKOE COJACPKAHME Kypca OCBOEHO IIOJHOCTBIO, 03
MpoOeJIOB, HEKOTOpble yMeHHS Cc)OpPMHpPOBAHBI HEJAOCTATOYHO, BCE IPEIYCMOTPCHHBIC
MporpaMMoil y4eOHbIE 3aJaHUSl BBIIIOJIHEHBI, HEKOTOPbIE BHJABI 3a/JlaHUN BBINOJHEHBI C
omuOKaMu.

- «Y 1OBIETBOPUTEIIBHOY - TEOPETUUECKOE COJEPKAHUE KypCca OCBOEHO YaCTUYHO, HO
MpoOeNbl He HOCAT CYIIECTBEHHOTO XapakTepa, HeoOXOAMMble YMEHHUS pabOThl C OCBOCHHBIM
MarepuajioM B OCHOBHOM C(OPMHPOBAHBI, OOJBIIMHCTBO MPEAYCMOTPEHHBIX MPOrPAMMOIA
oOyueHus: y4yeOHBIX 3a/laHUi BBIMOJTHEHO, HEKOTOPBhIE W3 BBHIMOJHEHHBIX 3aJlaHUN COJepIKaT
OIITHOKH.

- «HeynoBneTBOPUTENbHO» - TEOPETUUYECKOE COJAEpkKAHUE Kypca HE OCBOEHO,
HeoOXoIuMBbIe yMeHHUs He c(hOpMHUPOBaHBI, BBHIIOTHEHHBIE y4EOHBIE 3a/laHusl COJEpKaAT rpyoObie
OIITHOKH.



Tema 3.1. I[Ipouenyps! u pyHKINH

JlabopaTopHoe 3ansitue Ne 13 IlpumeHenne peKypcuBHBIX GyHKIUIH.
Ieab padoThi:
— Hayuutbcst npuMeHsATh 0a30BbIe MOHATHS TEOPUH MPUOIIKEHHBIX METOJOB PEIICHHS 3a1ad Ha
OBM.
— CdopmupoBarh MpencTaBieHHE 00 ITOPUTMAX pEHICHUs MPHKIAAHBIX 33434,  HAy4YHUTCS
HaIlMCaHUIO ¥ OTJIAJIKU IPOrPaMMHOIO0 KOJa.
— BriOpats 1 060cHOBaTH HanboJee pallMOHAIBHBINA METOJI M aJITOPUTM pELLEHHs 3a/1auH;
— Pa3paborarh anroput™ A perieHus NpUKIaJHbIX 3a1a4;
— Hanucars nporpaMMHBIN KO ¥ OTJIAJUTh IPOTPaMMy.

Boinosinus padorty, Bel Oynere:
ymembp:
- pa3pa6aTbIBaTb AJITOPUTMBI [JI1 KOHKPCTHBIX 3a/1a4,
- HCIOJIB30BATh IPOTrPAMMBI I TpapUUECKOro 0TOOpakeHUs aJIrOPUTMOB;
- OTIPENICISTH CI0KHOCTD PA0OTHI AITOPUTMOB;
- paboTaTh B cpejie MpOrpaMMHUpPOBaHMS;
- p€alu30BbIBATHL IIOCTPOCHHLIC QAJTOPUTMbLI B BHIAC IIpOrpaMM Ha KOHKPCTHOM A3BIKC
IPOrpaMMUPOBaHUS;
- BBIIIOJIHATE IIPOBEPKY, OTIIAAKY KOJa IIPOrPaMMBEI;
- 0(OpPMIIATH KOJI POTPaMMbl B COOTBETCTBHHM CO CTaHJIapPTOM KOAMPOBAHUS;
MarepuanbHoe o0ecnieyeHue:
— PaGouee mecTo npenogaBarens: nepcoHaIbHbIA KOMIIBIOTED, IPOEKTOP, paboure MecTa
oOyuaroiuxcs, 1ocka yueOHasi, yaeOHas meOenb;
— IlporpammHoe obecriedeHue oo1ero u NpopecCUOHaIbHOI0 Ha3HAYEHMsI, B TOM YHUCIIE
BKJTIOYarolee B ceds cienyromiee [10:
MS Windows 7 (moamucka Imagine Premium)
MS Office 2007
7 Zip
MS Visual Studio (moxmucka Imagine Premium)
Visual Studio Code
Calculate Linux Desktop

3aganue:
1. ®opmynupoBKa 3a1a4un:

BBectn ¢ KkimaBHATypHI nenmoe uucno N. Hcmome3ys pekypcuro, pacredaraTb CHaJaja
1ocJe10BaTeNbHOCTb, cocTosAnyto u3 N OykB 'A', a 3arem u3 N G6yks 'B'.

1.®opmynupoBKka 3a1a4u:
Hamewarate B 0OpaTHOM MOpSJIKE ITOCIICOBATEILHOCTh YHCEI, MPU3HAKOM KOHIIA KOTOPOU
saBisiercs 0.
IMopsinok BBINMOJHEHHS PAOOTHI
— CocTaBUTh MaTEeMaTHYECKYIO MOJIETh 3a]Iauu.
— BriOpaTh 1 060cHOBaTh HanOoOee pallMOHATLHBIM METO/T PEIICHUS 3a]a4u;
— Pa3pabortarp anropuT™ IS penIcHUS 3a/1a4u.
— Hamucats 1 0TIaIUTH IPOTpamMMmy.
Xox pa0doThI:
— BbIgenuTh BXOJHBIC U BEIXOJAHBIC TaHHBIE



— Tloctpouts 6JI0K-CXEMy COTIIACHO TUITY AITOPUTMUYECKON KOHCTPYKIIMU

— Hanwucars nporpaMMHBIi KOJT Ha SI3bIK POTPaMMHUPOBAHUS U POBEPUTH pabOTy Koja €
BXOJIHBIMH [TapamMeTpamH.

®opMa npeaocTaBAeHHUsA pe3yabTaTa
— AJIropuT™m Nporpammsl.
— Kox nporpaMmsl.

Kpurepum ouenku:

- «OTIMYHOY» - TEOPETHYECKOE COJCpPKAHUE Kypca OCBOCHO MOJIHOCTBIO, 0€3 MpoOesioB, YMEHUS
chopMHUpPOBaHBI, BCE MPEAYCMOTPEHHBIC MPOTPaMMOMN ydeOHBbIC 3aJaHWs BBIIOJHEHBI, KaueCTBO HX
BBIIIOJHEHMS OLICHEHO BBICOKO.

- «Xopomo» - TEOpEeTUYECKOe COJACP)KaHHE Kypca OCBOCHO IIOJTHOCTBIO, 03
nmpoOesioB, HEKOTOpblE YMEHHs CPOPMHUPOBAHBI HEJIOCTATOYHO, BCE IPEAYCMOTPECHHBIC
MpOrpaMMoOil  y4eOHBbIC 3aJaHUsl BBIIOJHEHBI, HEKOTOPHIC BHJBI 3aJlaHUH BBIOJIHEHBI C
OIIMOKaMHU.

- «Y TOBJICTBOPHUTEIIHLHOY - TEOPETUIECKOE COJIEPKaHNE Kypca OCBOSHO YACTUYHO, HO
MpoOeJIBl He HOCAT CYIISCCTBEHHOTO XapakTepa, HEOOXOAMMBIE YMEHHUS paOdOThl C OCBOCHHBIM
MaTepuajoM B OCHOBHOM C(OpPMHpPOBaHBI, OONBIIMHCTBO MPEAYCMOTPEHHBIX MPOTPaMMON
oOydeHUs: y4eOHBIX 3a/laHUi BBIIOJIHEHO, HEKOTOPBIC W3 BBHIMIOJHEHHBIX 3aJaHHUH COJEpIKaT
OIIIMOKH.

- «HeynoBIeTBOPUTEIBHO» - TEOPETHUYECKOE COJIEp)KaHWe Kypca HE OCBOCHO,
HeoOXoIuMBbIe yMEHHUs He c(hOpMHUPOBaHBI, BBHIIIOJHEHHBIE y4eOHBIE 3a/laHusl COJEpIKAT rpyoObie
OIIIHOKH.



Tema 3.3. Moay/ibHOe IPOrPAMMHUPOBAHNE

JlabGopaTopHoe 3ansitue Ne 14 IlporpamMmupoBanue MoayJisl.
Ieab padoThi:
- Hay‘-II/ITBCSI IPUMCHATH 68,30BBI€ IOHATHUA TCOPUU HpI/I6JII/I)KeHHbIX MCTOJOB PCHICHUA 3ada4 Ha
OBM.
— CdopmupoBath mpencraBicHHe 00 aNTOPUTMAX pEIICHUS NPUKIATHBIX 3a/1ad,  HAay4dUTCs
HAIMKUCAHUIO U OTIAJKHA TPOrPaMMHOTO Koa.
— BriOpatb u 060cHOBaTh HanboJee palMOHATIBLHBIA METO/T M alITOPUTM PEIICHUS 3a/1auH;
— PazpabotaTh anroput™m Juis pelieHus MPUKIaIHbIX 3a1a4;
— Hanwucare nporpaMMHbIi KOJI M OTJIaIUTh IPOTrpamMmy.

Beinosinus patdory, Bel Oyaere:
ymemb:
- pa3pa6aTbIBaTb AJITOPUTMBI JIs1 KOHKPCTHBIX 3a/1a4,
- HCIOJIB30BATh IPOTrPAMMBI I TpapUUECKOro 0TOOpakeHUs! aJIrOPUTMOB;
- OIPEIENSTh CJI0XKHOCTh Pa0OTHI AJITOPUTMOB;
- paboTaTh B cpejie MpOrpaMMHUpPOBaHMS;
- p€ajlu30BbIBATL IIOCTPOCHHLIC QAJTOPUTMbBI B BHJAC IpOorpaMM Ha KOHKPCTHOM A3BIKC
IIPOrPaMMHUPOBAHHS;
- BBIIIOJIHATH IIPOBEPKY, OTIAAKY KOJa IIPOrpaMMBbl;
- 0(OpPMIIATH KOJI POTrPaMMbl B COOTBETCTBHHM CO CTaHIapPTOM KOAMPOBAHUS;

MarepuanbHoe obecrieyeHue:
— PaGouee mecTo npenogaBarens: MepcoHAIbHBIA KOMITBIOTED, TIPOSKTOP, padoyre MecTa
oOyJaromuxcsi, Tocka yaeOHasi, yaeOHas MeOelb;
— IIporpammHoe obecriedeHue oo1ero u npohecCHOHaATbHOIO HA3HAYCHHSI, B TOM YHUCIIE
BKJIFOYaronee B ceds cienyromniee [10:
MS Windows 7 (moamucka Imagine Premium)
MS Office 2007
7 Zip
MS Visual Studio (moamucka Imagine Premium)
Visual Studio Code
Calculate Linux Desktop

3aganue:

1.®opmynupoBka 3a1a4u:

CpenctBaMM MOAYJIBHOTO MPOTPAaMMHUPOBAHMS PEIINTh 3ajadyy OOpabOTKHM OJHOMEPHOTO YHCIOBOTO
MaccHBa.

Haiitn cymMy 371€MEHTOB [0 IEPBOTO MOJIOKUTEIBHOIO U IIPOU3BEIEHUE OCTAJIBHBIX JJIEMEHTOB.
1.®opmynupoBKka 3a1a4u:

CpenctBaMM MOAYJIBHOTO MPOTPAMMHUPOBAHMS PEIIUTh 3ajauyy OOpabOTKH OJHOMEPHOTO YHCIOBOTO
MaccHBa.

Haiitn kosmmuecTBO 9JICMCHTOB, CTOAIINX Ha HEYETHBIX MeCTax U MCHBIIIHX 3aJaHHOI'O yucia.

Ilopsinok BbINOJHEHHS Pa0OTHI
— CocTaBUTh MAaTEMaTUYECKYIO MOJEIb 3aauu.
— BriOpaTh 1 000cHOBaTh HanboJIee palOHAILHBIA METO/1 PELICHUS 3a/Iauy;
— PazpabotaTh anropuT™ Ui peleHus 3aauu.
— Hamnwucate 1 oTnaauTh porpamMmy.
Xox pa0doThI:
— BpblnenuTs BXOAHBIE U BBIXOJHBIE JAHHBIE



— Tloctpouts 6JI0K-CXEMy COTIIACHO TUITY AITOPUTMUYECKON KOHCTPYKIIMU

— Hanwucars nporpaMMHBI KOJT Ha SI3bIK IPOrpaMMUPOBaHUS U IPOBEPUTH paboTy Koja ¢
BXOJIHBIMH [TapamMeTpamH.

®opMa npegocTaBaeHHs pe3yJIbTaTa
— AJIropuT™m Nporpammsl.
— Kox nporpaMmsl.

Kpurepum ouenku:

- «OTIMYHOY» - TEOPETHYECKOE COJCpPKAHUE Kypca OCBOCHO MOJIHOCTBIO, 0€3 MpoOesioB, YMEHUS
chopMHUpPOBaHBI, BCE MPEAYCMOTPEHHBIC MPOrpaMMOM YYeOHBIE 3aJlaHWs BBIMOJTHEHBI, Ka4eCTBO HX
BBIIIOJHEHUS OL[CHEHO BBICOKO.

- «Xopomo» - TEOpEeTUYECKOe COJACP)KaHHE Kypca OCBOCHO IIOJTHOCTBIO, 03
nmpoOesioB, HEKOTOpblE YMEHHs CPOPMHUPOBAHBI HEJIOCTATOYHO, BCE IPEAYCMOTPECHHBIC
MPOrpaMMOil  y4eOHBIC 3aJaHUsl BBINOJIHCHBI, HEKOTOPBHIC BUABI 33JaHUN BBIMOJIHECHBI C
OIIMOKaMHU.

- «Y TOBJICTBOPHUTEIIHLHOY - TEOPETUIECKOE COJIEPKaHNE Kypca OCBOSHO YAaCTUYHO, HO
MpoOeJIBl He HOCAT CYIISCCTBEHHOTO XapakTepa, HEOOXOAMMBIE YMEHHUS paOdOThl C OCBOCHHBIM
MaTepuajoM B OCHOBHOM c(opMHpOBaHbI, OONBIIMHCTBO MPEAYCMOTPEHHBIX MPOTrPaMMON
oOydeHus: y4eOHBIX 3alaHWUi BBIOJIHEHO, HEKOTOPBIC W3 BBIMOJHCHHBIX 3aJlaHUN COIepkKaT
OIIIMOKH.

- «HeynoBIeTBOPUTEIBHO» - TEOPETHUYECKOE COJIEp)KaHWe Kypca HE OCBOCHO,
HeoOXouMBbIe yMEHHUs He c(hOpMHUPOBAHbI, BBHIIOJHEHHBIE ydeOHbIE 3a/laHusl COAEepkKaT rpyobie
OIIIHOKH.



Tema 3.3. MoayJibHOe IPOrPAMMHUPOBAHNE

JlabopaTopHoe 3ansitue Ne 15 Co3nanue 0M0JMOTEKH MOANIPOrpamMM.
Ieab padoThi:
- Hay‘-II/ITBCSI IPUMCHATH 0a30BBIE IOHITHUSA TCOpHHU HpI/I6JII/I)KeHHbIX MCTOJOB PCHICHUA 3ada4 Ha
OBM.
— CdopmupoBats mpeacraBicHre 00 aNrOpUTMax peHICHWsS NPHUKIATHBIX 3a4ad,  HAYIUTCSA
HaIlMCaHUIO ¥ OTJIAJIKU IPOrPaMMHOIO0 KOJa.
— BriOpats 1 060cHOBaTH HanboJee palMOHAIBHBINA METOJI M aJITOPUTM pEILEHHs 3a]1auH;
— Pa3paborarh anroput™ A pelieHus NpUKIaJHbIX 3a1a4;
— Hanucare nporpaMMHBIi KO ¥ OTJIAJUTh IPOTPAMMY.

Beinosinus patdory, Bel Oyaere:
ymemb:
- pa3pa6aTbIBaTb AJITOPUTMBI JIs1 KOHKPCTHBIX 3a4a4;
- HCIOJIB30BATh IPOTrPAMMBI I TpapUUECKOro 0TOOpakeHUs! aJIrOPUTMOB;
- OIPEIENSTh CJI0XKHOCTh Pa0OTHI AJITOPUTMOB;
- paboTaTh B cpejie MpOrpaMMHUpPOBaHMS;
- p€alu30BbIBATbL IIOCTPOCHHLIC QAJITOPUTMbLI B BHAC IpOrpaMM Ha KOHKPCTHOM A3BIKC
IIPOrPaMMHUPOBAHHS;
- BBIIIOJIHATH IIPOBEPKY, OTIAAKY KOJa IIPOrpaMMBbl;
- 0(OpPMIIATH KOJI POTrPaMMbl B COOTBETCTBHHM CO CTaHIapPTOM KOAMPOBAHUS;

MarepuanbHoe obecrieyeHue:
— PaGouee mecTo mpenogaBarens: NepcoHAILHBIA KOMITBIOTED, TIPOEKTOP, padoyre MecTa
oOyuJaromuxcsi, Tocka yaeOHasi, yaeOHas MeOenp;
— IIporpammHoe obecriedeHue oo1ero u npohecCHOHaATbHOIO HA3HAYCHHSI, B TOM YHUCIIE
BKJIFOYaronee B ceds cienyromniee [10:
MS Windows 7 (moamucka Imagine Premium)
MS Office 2007
7 Zip
MS Visual Studio (moamucka Imagine Premium)
Visual Studio Code
Calculate Linux Desktop

3aganue:

1.®opmynupoBka 3a1a4u:

Peanu3oBaTh B BuAe MOAyNIs HAO0Op MOANPOrpaMM /sl BBINOJHEHMS CIEAYIOIIUX ONepanuil Haj

oObIkHOBeHHBIMH JIpoOsimu Buaa P/Q (P - nenoe, Q - HatypasibHOE):

— CIIO)KEHHE;

— BBIYUTAHUE;

— YMHOXEHHE;

— JICJIEHUE;

— COKpaIlleHHue apoodu;

— Bo3BeneHue apobu B creneHb N (N - HaTypanbpHOE);

— (GYHKINH, peau3yrolIue Onepaii OTHOIIEHUS (PaBHO, HE paBHO, OOJIBIE WM PaBHO, MEHBIIE HITH
paBHO, OOJIbIIIE, MEHBIIIE).

Hcnonp3ys 3TOT MOYITb, PEIINTH 3a/1a9y:

Jlan MaccuB A - MaccuB OOBIKHOBEHHBIX Jpo0Oeil. Haiitu cymMy Bcex apoOeil, 0TBeT MpeacTaBUTh B BUJIE

HECOKpaTUMOil 1poOu. Beruuciants cpeanee apupmeTnueckoe Beex ApoOei, OTBET MPEACTaBUTh B BHUJIE

HECOKpAaTUMOU ApOoOH.



1.®opmynupoBka 3anauu:

Peanu3oBath B BuAe MoOAyJs HAOOp MOANPOrpaMM sl BBINOJHEHMs CIEAYIOIIMX ONEepanuil Haj
o0bIKHOBeHHBIMU pobsimu Buaa P/Q (P - menoe, Q - HarypanbHOE):

- CII0)KEHUE;

- BBIYUTAHUE;

- YMHOXXEHHUE;

- JICIICHHE;

- COKpallleHue 1poou;

- Bo3Benenue npodu B crenieHb N (N - HatypanbHOE);

- ()yHKLUH, pealn3ylollue onepaluy OTHOLIEHUS (paBHO, HE PAaBHO, OOJIbIIE MM PAaBHO, MEHBIIE WU
paBHO, OOJIBIIIE, MEHBIIIE).

Hcnonb3ys 3TOT MOAyJIb, PEIINTh 3a/1a4y:

Jlan maccuB A - MacCHB OOBIKHOBEHHBIX JIpoOei. OTCOPTHPOBATH €r0 B MOPSIKE BO3PACTAHUS.

Iopsiiok BbINOJIHEHHS PA0OTHI
— CocTaBUTh MaTEMATUYECKYIO MOJEIb 3aJauH.
— BriOpats 1 000cHOBaTH HaubOJIEE PALIMOHAILHBINA METO/1 PEIICHUS 3a/1a4H;
— Pa3paborarpe anropuT™ s penicHUs 3a1a4u.
— Hanucate u oTaguTh mporpammy.
Xoa paGoThI:
— BrigenuTb BXOAHBIE M BEIXOAHBIE JaHHBIE
— Iloctpouts 6JI0K-CXEMY COTJIACHO TUITY aTOPUTMHUYECKON KOHCTPYKIIHH
— Hanwucars nporpaMMHBIi KOJT Ha SI3bIK IPOTPAMMHUPOBAHUS U MPOBEPUTH PabOTY KOja C
BXOJ/IHBIMHU TTapaMeTpamH.
®opMma npeaocTaBIeHHs pe3yJibTaTa
— ANropuTM™M MporpaMMel.
— Kog nporpaMmsl.

Kpurepun onenkn:

- «OTIUYHOY» - TEOPETHYECKOE COJEp’KaHHE Kypca OCBOCHO IMOJHOCTHIO, 0€3 MpoOesioB, yMEHUs
c(OpMHpOBaHBI, BCE MPEIyCMOTPEHHbIE MPOrpaMMOil ydeOHbIE 3a/JaHUsl BBINOJIHEHBI, KayeCTBO HUX
BBITIOJTHEHUS! OLIEHEHO BBICOKO.

- «Xopomo» - TEOpeTHYEeCKoe COJAepKaHWEe Kypca OCBOEHO IOJHOCThIO, 0€3
npoOesoB, HEKOTOpble yMEHHUS C(HOPMHUPOBAHBI HEAOCTATOYHO, BCE IMPEAYCMOTPEHHbBIE
nporpaMMoii ydeOHbIE 3aJaHUsl BBITIOJHEHBI, HEKOTOPBIE BHIBI 3alaHUI BBIOJHEHB C
OLTMOKaMHU.

- «Y 10BJIETBOPUTEIHHOY - TEOPETUUECKOE COJIEP’KaHNE Kypca OCBOEHO YaCTUYHO, HO
poOesibl He HOCAT CYIIECTBEHHOI'O XapakTepa, HEOOXOJUMbIE YMEHUs padOThl ¢ OCBOCHHBIM
MaTepuajioM B OCHOBHOM C(OPMHPOBAHBI, OOJNBIIMHCTBO MPEIyCMOTPEHHBIX MPOrpaMMoOn
o0y4deHHs y4eOHBIX 3alaHUi BBHITOJIHEHO, HEKOTOPHIE W3 BBIMOJHEHHBIX 33JaHUN CoIepKaT
OLIMOKH.

- «HeynoBneTBOpUTENBbHO» - TEOPETHUECKOE COJep’KaHUE Kypca HE OCBOEHO,
HeoOXoIMMBble yMEHHUs He c(hOpMHUPOBaHbI, BBHIIIOJHEHHBIE y4eOHbIE 3a/laHusl COJEpKaT rpyoObie
OLIMOKH.



Tema 4.1 Yka3zartean.

JlabopaTopHoe 3ansiTue Ne 16 Ucnosb3oBanue ykasaresieil 1151 OPpraHU3aliu CBA3AHHBIX CIIUCKOB.
Ieab padoThi:

- Hay‘-II/ITBCH IMPUMCHATH 6330BLIC IIOHATUA TCOPUU HpI/I6HI/I)K€HHBIX MCTOHOB PCHICHUA 3ada4d Ha
OBM.

— CdopmupoBath mpencraBicHHe 00 aNTOPUTMAX pEIICHUS NPUKIATHBIX 3a/1ad,  HAay4dUTCs
HAaIMKUCAHUIO U OTJAJKU MPOTrPpaMMHOTO KOJa.

— BriOpatb u 060cHOBaTh HanboJEe PATMOHATBHBIA METO/T ¥ AITOPUTM PELICHHUS 3a/1a4H;

— PazpabotaTh anroput™m Juis pelieHus MPUKIaIHbIX 3a1a4;

— Hanwucare nporpaMMHbIi KOJI M OTJIaIUTh IPOTrpamMmy.

Beinosinus patdory, Bel Oyaere:
ymemb:
- pa3pa6aTbIBaTb AJITOPUTMBI JIs1 KOHKPCTHBIX 3a4a4;
- HCIOJIB30BATh IPOTrPAMMBI I I'papueCcKOro 0TOOpaKeHUs alrOPUTMOB;
- OIPEIENSTh CJI0XKHOCTh Pa0OTHI AJITOPUTMOB;
- paboTaTh B cpejie MpOrpaMMHUpPOBaHMS;
- p€ajlu30BbIBATL IIOCTPOCHHLIC QAJTOPUTMbBI B BHJAC IpOorpaMM Ha KOHKPCTHOM A3BIKC
IIPOrPaMMHUPOBAHHS;
- BBIIIOJIHATH IIPOBEPKY, OTIAAKY KOJa IIPOrpaMMBbl;
- 0(OpPMIIATH KOJI POTPaMMbl B COOTBETCTBHH CO CTaHIapPTOM KOAMPOBAHUS;

MarepuanbHoe o0ecnieyeHue:
— PaGouee mecTo npenogaBarens: MepcoHAIbHBIA KOMITBIOTED, TIPOSKTOP, padoyre MecTa
oOyuJaromuxcsi, Tocka yaeOHasi, yaeOHas MeOenp;
— IIporpammuoe obecrieueHue oo1ero 1 npohecCHOHAIBLHOIO HA3HAYCHUS, B TOM YHUCIIE
BKJIFOYaronee B ceds cienyromniee [10:
MS Windows 7 (moamucka Imagine Premium)
MS Office 2007
7 Zip
MS Visual Studio (moamucka Imagine Premium)
Visual Studio Code
Calculate Linux Desktop
3aganue:
1.®dopmynupoBka 3agaun:
CdopmupoBaTh OJTHOCBSI3HBIN CHMCOK M3 5 3amuced, yIaluTh 3alUCH, YJOBIETBOPAIOIINE HEKOTOPOMY
YCIIOBUIO, Y BBIBECTH CIIMCOK Ha DKpPaH.
3anuch COAEPKUT MapKy MarHuTooHa, KauecTBO, [IEHy. Y JaJIuTh U3 CIUCKA 3amucH ¢ 1eHoi Huxke 800

pyo.

1.®opmynupoBka 3a1aun:

CdopmupoBaTh OTHOCBSI3HBIN CHUCOK U3 5 3amucel, yJaluTh 3alUCH, YJOBIETBOPSAIOIINE HEKOTOPOMY
YCIJIOBHIO, Y BBIBECTH CIIMCOK Ha DKpaH.

3anuch COACPKUT (QamMuivi0o U 4 OLEHKHU. YJaTuTh U3 CIHUCKA 3alllCHU C HEYJOBJIETBOPUTEIHHBIMU
OLICHKaMH

ITopsinok BbINOJIHEHHS PadOTHI
— CocTaBUTh MaTEMaTHYECKYIO MOJIENH 3aJauu.
— BpiOpath 1 060cHOBaTh HanboJee palMOHAIBHBIA METOJT PELIEHUS 3a7a4u;
— Pazpabotath anroput™ JUis peleHus 3aJauu.
— Hamnucate 1 oTnaguTe nporpammy.



Xon paboThr:
— BblaenuTs BXOJHBIE U BBIXOJIHBIE JaHHBIE
— Tloctpouts 6JI0K-CXEMy COTIIACHO TUITY AITOPUTMUYECKON KOHCTPYKIIMU
— Hamucars nporpaMMHBIi KO Ha SI3BIK TPOrPaMMHUPOBAHUS M IPOBEPUTH PabOTY KO/a C
BXOJHBIMU ITapaMETPaAMHU.

dopma npenocTaBjieHnss pe3yJibTaTa
— AJNTOpUTM NPOTPAMMBI.
— Koxa nporpammel.

Kpurepun onenkn:

- «OTIUYHOY» - TEOPETHYECKOE COJCp)KaHHE Kypca OCBOCHO IOJIHOCTHIO, 0€3 MpoOesioB, yMEHUs
chOpMHUPOBAHbI, BCE MPEIYCMOTPEHHBIE MPOTPaAMMON YyueOHBIC 3aJaHHsS BBIOJHEHBI, KAueCTBO HX
BBIIOJIHEHUS OLIEHEHO BBICOKO.

- «XOopomio» - TEOPETUYECKOE COJACpPKAHME Kypca OCBOSHO IIOJHOCTBIO, 03
MpoOeJIOB, HEKOTOphIe yMeHHS Cc)OPMHpPOBAHBI HEJAOCTATOYHO, BCE IPEIYCMOTPCHHBIE
porpaMMoil y4eOHbIE 3aJaHUSl BBIIOJIHEHBI, HEKOTOPbIE BHUABI 3aJlaHUN BBINOJHEHBI C
OIIIOKaMH.

- «Y IOBJIETBOPUTEIIHLHOY - TEOPETUUECKOE COJIEp’KaHKe Kypca OCBOGHO YAaCTUYHO, HO
MpoOeNIBl He HOCAT CYIIECTBEHHOTO XapakTepa, HEOOXOAMMBIE YMEHHUS paObOThI C OCBOCHHBIM
MaTepuajoM B OCHOBHOM C(OPMHUPOBAHBI, OOJBIIMHCTBO MPEAYCMOTPEHHBIX MPOTrpaMMOn
oOydeHus y4eOHBIX 3alaHUi BBIOJIHEHO, HEKOTOPBIC W3 BBIMOJHCHHBIX 3aJlaHUN COIepKaT
OIIIMOKH.

- «HeynoBIeTBOPUTEIIBHO» - TEOPETHUYECKOE COJIEp)KaHWe Kypca HE OCBOCHO,
HEe0OXOIMMBbIC YMEHUS HEe c(HOpMHPOBAHBI, BBHIOJHEHHBIC yUCOHBIC 3aJaHUS COJIEPIKAT TPyObIe
OIIIMOKH.



Tema 4.1 Yka3zartean.

JlabopaTopHoe 3ansitue Ne 17 U3y4yeHne HHTerpMPOBaHHOI cpelbl pa3padoT4YnKa.
Ieab padoThi:
— Hayuutbcst npuMeHsaTs 0a30BbIe MOHATHS TEOPUH NPUOIIKEHHBIX METOJOB PELICHHS 3a1ad Ha
OBM.
— CdopmupoBarh MpencTaBieHHE 00 ITOPUTMAX pEIICHUs MPHUKIAAHBIX 33434,  HAy4YUTCS
HAaIlMCAHMIO U OTJIAJKHA IIPOrPaMMHOIO KOJa.
— BriOpats 1 060cHOBaTH HanboJee palMOHAIBHBINA METOJI M aJITOPUTM pEILEHHs 3a]1auH;
— Pa3paborarh anroput™ A pelieHus NpUKIaJHbIX 3a1a4;
— Hanwucars nporpaMMHBIN KOJ ¥ OTJIaJUTh IIPOrpaMmy.

Beinosinus patdory, Bel Oyaere:
ymemb:
- pa3pa6aTbIBaTb AJITOPUTMBI JIs1 KOHKPCTHBIX 3a4a4;
- HCIOJIB30BATh IPOTrPAMMBI I TpapUUECKOro 0TOOpakeHUs! aJIrOPUTMOB;
- OIPEIENSTh CJI0XKHOCTh Pa0OTHI AJITOPUTMOB;
- paboTaTh B cpejie MpOorpaMMHUpPOBaHMS;
- p€ajlu30BbIBATL IIOCTPOCHHLIC QAJTOPUTMbBI B BHJAC IpOorpaMM Ha KOHKPCTHOM A3BIKC
IIPOrPaMMHUPOBAHHS;
- BBIIIOJIHATH IIPOBEPKY, OTIAAKY KOJa IIPOrpaMMBbl;
- 0(OpPMIIATH KOJI POTrPaMMbl B COOTBETCTBHHM CO CTaHIapPTOM KOAMPOBAHUS;

MarepuanbHoe obecrieyeHue:
— PaGouee mecTo mpenogaBarens: MepcoHAIbHBIA KOMITBIOTED, IPOSKTOP, padoyre MecTa
oOyuJaromuxcsi, Tocka yaeOHasi, yaeOHas MeOenp;
— IIporpammHoe obecriedeHue oo1ero u npohecCHOHaATbHOIO HA3HAYCHHSI, B TOM YHUCIIE
BKJIFOYaronee B ceds cienyromniee [10:
MS Windows 7 (moamucka Imagine Premium)
MS Office 2007
7 Zip
MS Visual Studio (moamucka Imagine Premium)
Visual Studio Code
Calculate Linux Desktop
3aganue:
dopmynupoBKa 3a7auu:
W3yunth anropuT™ pelieHusi 3ajjauyd ONpeiesieHUs TPaeKTOpPUM IoJIeTa CHapsa, 3amyLIEHHOrO IO0j]
YTJIOM K TOPH30HTY.
YPaBHeHI/ISI, OIMUCBhIBAIOIIUEC IBUKCHHUEC CHaApAdd, T.C. 3aBUCUMOCTb €0 KOOpAWHAT X y OT BpCMCHU t y
MIPOIIEIIEr0 C MOMEHTA BBICTPENIA, BHITJIAAAT CIEAYIOUIMM 00pa3oM:

x(t)=x + V. ¢;

-

I
Wt)=yo +Vp 1=~

Vo, = Vo cosa;

371ech BBEJIEHBI ClIeyronue 0003HAUYCHHUS:
X0, Yo — KOOpAMHATHI HAYAJILHON TOYKU TPAEKTOPUHU TOJIETa CHAPSAA, M;



Vo — HavalbHas CKOPOCTh CHapsiaa, M/C;

0. — YTOJI HaKJIOHa HayaJIbHOTO y4acTKa TPAeKTOPUH ToJieTa CHapsiaa, pa;

Vo Voy — MPOEKIIMH BEKTOPa HAYAILHON CKOPOCTH (o Ha KOOPJMHATHBIE OCH X U Y , COOTBETCTBEHHO, M/C;
g — ycKopeHue cBoOoIHOTO najeHus, g = 9,81 M/,

Bynem cuntath, 4T0 HEOOXOAUMO OMPEIETUTH MOJIOKEHUE (KOOPAMHATHI) CHApsiia B MOMEHTBI BpEMEHU
0c, At, 2At, ..., (n —1)At, npuyem

At = £ ;
n-—1

rae T — Bpems moJiera cHapsija, C,

N — YHUCIIO TOYEK, B KOTOPBIX PACCUUTHIBAIOTCSI KOOPAHHATHI TPACKTOPHH T10-
JeTa cCHapsaa.

Benuuuna T onpenensercs o ¢popmysie

1/
2V,

g

Hcxons u3 3armcaHHbIX BBIIIE YPABHEHUI, AITOPUTM PELICHHS 331a4U COCTOUT U3 CIEIYIOIINX
JICUCTBUIL:
1. BaecTu HayaibHBIE 3HAYECHUS CKOPOCTH cHapsaa V0, yriia HakJIOHa HAYallbHOTO Y4acTKa
TPACKTOPHUH 0L U YHCIIO TOYEK N.
Boruucnuts 3nauenue VOx
Boruucnuts 3nauenue VO0y
[TpucBouts g = 9,81 M/,
Borauciuts T
Brrunciuts At
[MpucsouTs i = 1.
ITpucBouts t = 0.
Borauciuts X(t)
0. Boraucnuts Y(t)
. BelBecT KOOpAMHATHI CHapsa.
12. ITpucBouts t = t +At .
13. TlpucBouts i =1 +1.
14. Ecnu 1 N, TO IEpEHTH K 11ary 9, HHaYe OCTAHOBHUTD BBITOJIHEHHE POTPAMMBI.
Hamucats mporpamMmy, BEIYUCIISFOIIYIO KOOPAMHATHI TPASKTOPHH TOJIETa CHApsAA
BBIMOTHUTE KOMIHUIISAIUIO TPOTPAMMBI.
HcnpaBUTh CHHTaKCHUYECKHE OITUOKH, €CITU TAKHE HMEIOTCS, U TIOBTOPUTH KOMITHJISIIIHIO TIPOTPaAMMBL.
3amycTUTh MPOrpamMmy U MpoaHaIM3UPOBATh PE3YNIbTAThI €€ Pa0OTHI.
Jlo6aBuTh B 0kHO pocmoTtpa Watch nepemennsie t, T, n, i.

BOo~NoGOR~WN

-
-

Ilopsinok BbINOJIHEHHS Pa0OTHI
— CocTaBUTh MAaTEMaTUYECKYIO MOJEID 3aJa4H.
— BriOpaTh 1 000cHOBaTh Hanboee palMOHATBHBINA METOJI PELICHUS 3a1a4H;
— Pazpabotath anroputm Juis peleHus 3aJauu.
— Hamnwucate 1 oTnaguTh nporpammy.
Xox pa0doThI:
— BplnenuTs BXOAHBIE U BBIXOJHBIE JAHHBIE
— TlocTpouts 6JI0K-CXEMY COTIIACHO TUITY AITOPUTMUYECKON KOHCTPYKIIMU
— Hamucars nporpaMMHBIi KO Ha SI3bIK TPOrPaMMHUPOBAHUS U IPOBEPUTH pabOTy KoJ1a C
BXOJIHBIMM ITapaMeTpaMH.

®opma mpegocTaBieHns pe3yJbTaTa



— AIropuT™m Nporpammsl.
— Kona nporpammel.

Kputepun onenku:

- «OTIUYHOY» - TEOPETHYECKOE COJEP’KaHHE Kypca OCBOCHO IOJTHOCTBIO, 0€3 MpoOeIoB, YMEHHUS
chOpMHUPOBAHbI, BCE MPEIYCMOTPCHHBIE MPOTPaMMON YyueOHBIC 3aJaHHS BBIIOJHEHBI, KaueCTBO HX
BBIIOJIHEHUS OLIEHEHO BBICOKO.

- «XOopomio» - TEOPEeTUYECKOE COJACPKAHME Kypca OCBOEHO IIOJHOCTBIO, 03
MpoOeJIoB, HEKOTOpble yMeHHs CcHOpPMHpPOBaHBI HEJIOCTATOYHO, BCE MPEIyCMOTPEHHBIC
mporpaMMoil  y4eOHBbIC 3a/JaHHS BBIMOJHEHBI, HEKOTOPBbIC BHJIBI 3aJaHUN BBITIOJHEHBI C
OoImrOKaMHu.

- «Y IOBIIETBOPUTEIIBHOY - TEOPETHUECKOE COJIEPI)KaHUE Kypca OCBOEHO YaCTUYHO, HO
npoOeibl He HOCAT CYIIECTBEHHOI'O XapaKTepa, HeoOXOAMMbIE yMEHHUs PaOOThI ¢ OCBOCHHBIM
MaTepuajoM B OCHOBHOM C(OPMHPOBAHBI, OONBIIMHCTBO MPEAYCMOTPEHHBIX MPOTPAMMON
oOyueHus: y4yeOHBIX 3a/laHuil BBIIIOJIHEHO, HEKOTOpbIE U3 BBIMOJIHEHHBIX 3a/laHuil cozepx aT
OIIIHOKH.

- «HeynoBneTBOPUTENBHO» - TEOPETHYECKOe COJepKaHue Kypca HE OCBOEHO,
HeoOXOoIuMBbIe yMEHHUs He c(hOpMHPOBaHBI, BBHINOJHEHHbIE y4eOHBIC 3aJaHUS COJIEPKAT rpyobie
OIIIHOKH.



Tema 4.1 Yka3zartean.

JladopaTopHoe 3ansitue Ne 18 Co3nanue nmpoekra ¢ HCNOJIb30BAHHEM KOMIIOHEHTOB JIJIs1 pa0doThI €
TEKCTOM.
Hean padoTbI:

— Hayuutbcs npuMeHATh 0a30BbIe MOHATHS TEOPUU MPUOIMKEHHBIX METOAOB PEIlIeHHUs 3a/ad Ha
OBM.

— CdopmupoBaTrs mpencraBieHre 00 aNrOpUTMax peHIeHUs NPUKIATHBIX 3a/4ad,  HayduTcs
HAaIMCAHMIO U OTJIAJKA IPOTrPpaMMHOIO KOJa.

— BsiOpath 1 060CcHOBaTh HanOoJEe PAITMOHATBLHBIA METO/T M AITOPUTM PEIICHUS 33/1a4H;

— PazpaboTaTh anropuT™m I pEIICHUs TPUKIATHBIX 3a1a4;

— Hanucars nporpaMMHbIi KO ¥ OTJIAIUTh IPOTPaMMY.

Bbinosinus padory, Bel Oyaere:
ymembs:
- pa3zpabaTbIBaTh aNTOPUTMBI JJIs KOHKPETHBIX 3a/1a4;
- HCTIOJIB30BATh MPOTPAMMBI ISl TPAPUUECKOT0 OTOOPaKEHUS aJTrOPUTMOB;
- OIPEIENSTh CJI0KHOCTh PabOTHI AITOPUTMOB;
- paboTaTh B cpejie MPOrpaMMHPOBAHHUS;
- pealu30BBIBaTh IMOCTPOEHHBIE AaNTOPUTMBI B BHUAE MPOrpaMM Ha KOHKPETHOM  SI3bIKE
IIpOrpaMMUpPOBAHUS;
- BBIMIOJIHATH IPOBEPKY, OTIAAKY KOJa POTPaMMBbIL;
- O(bOpMJI?ITI) KOI 1mmporpaMmbl B COOTBECTCTBHUU CO CTAHAAPTOM KOJAUPOBAHUAA,

MarepuanbHoe o0ecnieyeHue:
— Pabouee mecTo mpenoaBaTens: NepcoHaNbHBI KOMIBIOTEP, TPOESKTOP, padovne MecTa
oOyuaroiuxcs, 1ocka yueOHasi, yueOHas MmeOensp;
— IlporpammHoe obecriedeHue oo1ero u NpopecCUOHaIbHOI0 Ha3HAYEHMsI, B TOM YHUCIIE
BKJTIOUarolee B ceds cienyromee [10:
MS Windows 7 (moamucka Imagine Premium)
MS Office 2007
7 Zip
MS Visual Studio (moxmucka Imagine Premium)
Visual Studio Code
Calculate Linux Desktop

3ananne:

1.®dopmynupoBka 3a1aun:

KomMmnbrotep 1omKkeH 3ampocuTh MM MOJdb3oBaTens (mapoib). Eciau monb3oBaTens JaeT NMpaBHIbHBIN
OTBET (BBOAMT 3HAKOMOE MMs, Hampumep, Bacs), To KOMIbIOTEp NMPUBETCTBYET €ro. B cirydae BBoga
JF000r0 JPYroro ciioBa, KOMIIbIOTEP JOJDKEH pearupoBaTh MHAYE, HAIIpUMEp, BHIBOAUTH 3ampoc: "A rae
Baca?"

/¥ Nposepra wmenn H=E3
Cryunre! TyK-TyK |
Kro tam?

Beseaute uma u HammTe OK |Bac-q
oK |

3npascTey, Baca!




Ilopsinok BbINOJIHEHHS PadOTHI
— CocTraBUTh MaTEMAaTUYECKYIO MOJETb 3a/1a4H.
— BriOpats 1 000cHOBaTh Hanboee palMOHATFHBIA METOJT PELICHUS 3a1a4H;
— Paspabotath anroputm Juis peieHus 3a1aqu.
— Hamnucate 1 oTaguTh Nporpammy.
Xon padoThl:
— BblaenuTs BXOJHBIE U BBIXO/IHBIE JaHHBIE
— IlocTpouts 6JI0K-CXEMY COIIACHO TUIY QJITOPUTMUYECKON KOHCTPYKLMH
— Hamnucars nporpaMMHBIf KO Ha SI3bIK IPOrpaMMHUPOBAHUS U IIPOBEPUTH pabOTy KOJa C
BXOJIHBIMM [TapaMeTpaMH.

dopma npeaocTaBieHnss pe3yJibTaTa
— AJNTOpUTM NPOTPAMMBI.
— Kona nporpammel.

Kputepun ouenku:

- «OTIMYHOY» - TEOPETHUECKOE COIep» aHHEe Kypca OCBOCHO MOJIHOCTHIO, 0€3 MpoOenoB, YMEHHS
chOpMHUPOBAHBI, BCE MPEIYCMOTPCHHBIE MPOTPaAMMON YyUeOHBIC 3aJaHHS BBIOJHECHBI, KaueCTBO HX
BBIIIOJIHEHMS OLIEHEHO BBICOKO.

- «XOopomio» - TEOPEeTUYECKOE COJACpPKAHME Kypca OCBOEHO IIOJHOCTBIO, O3
MpoOeJIOB, HEKOTOpble yMEHHS Cc()OpPMHpPOBAHBI HEAOCTATOYHO, BCE MPEAYCMOTPEHHBIC
MporpaMMoil y4eOHBbIE 3aJaHUSl BBIIOJIHEHBI, HEKOTOPbIE BHUABI 3aJlaHUN BBINOJHEHBI C
omuOKaMHu.

- «Y IOBJIETBOPUTEIIHLHOY - TEOPETUUECKOE COJIEp’KaHKEe Kypca OCBOGHO YACTUYHO, HO
mpoOesibl He HOCAT CYIIECTBEHHOT'O XapakTepa, HeOOXOAMMBbIE yMEHHsS paboThl ¢ OCBOCHHBIM
MaTepuajoM B OCHOBHOM C(OPMHPOBAHBI, OONBIIMHCTBO MPEAYCMOTPEHHBIX IMPOTPAMMON
oOyueHus: y4yeOHBIX 3a/laHUi BBIIOJIHEHO, HEKOTOphIe U3 BBHIMOJIHEHHBIX 3a/laHuil cojepx aT
OIITNOKH.

- «HeynoBneTBOPUTENbHO» - TEOPETUUYECKOE COJEpkKAHUE Kypca HE OCBOEHO,
HeoOXoIuMBbIe YMEHHUS He c(hOpMHpPOBaHBI, BBHIIIOJHEHHBIE y4EOHBIE 3a/laHUsl COJEpKAT rpyoObie
OIITNOKH.



Tema 5.1 OcHOBHBIE NPUHIUNIBI 00bEKTHO-OPHEHTHPOBAHHOTO
nporpammupoBanus (OOII)

Jladoparopnoe 3ansiTue Ne 19 Co3nanue npoekTa ¢ HCNOJb30BaHHEM KOMIIOHEHTOB BBOJIA U
0TOOpaKeHHusl YHces, 1aT U BpeMeHH.
Ieab padoThi:

- Hay‘-II/ITBCSI IPUMCHATH 68,30BBI€ IOHATHUA TCOPUU HpI/I6JII/I)KeHHbIX MCTOOB PCHICHUSA 3ada4 Ha
OBM.

— CdopmupoBaTth mpencraBicHHe 00 aNTOPUTMAxX pEIICHUS NPUKIATHBIX 3a/1ad,  HAay4dUTCs
HAIKMCAHUIO U OTJIAJKA MPOTrPaMMHOTO KOJa.

— BriOpatb u 060cHOBaTh HanboJee PAMOHATIBLHBIA METO/T M alITOPUTM PEILICHUS 331a4H;

— PazpaboraTh anroput™m Juis pelieHus MPUKIaIHbIX 3a1a4;

— Hanwucars nporpaMMHBIi KOJT M OTJIaIUTh IPOTrpamMmy.

Boinosinus padorty, Bel Oynere:
ymems:
- pa3pa6aTBIBaTb AJITOPUTMBI JIs1 KOHKPCTHBIX 3a4a4,
- HCIIOJIB30BATh MIPOTPAMMBI JIJIs1 TPAUUECKOr0 OTOOPaKEHUS AITOPUTMOB;
- OIIPEACIIATH CII0KHOCTh PAOOTHI AJITOPUTMOB;
- paboTaTh B cpejie MPOrpaMMHUPOBAHMUS;
- p€alu30BbIBATHL IIOCTPOCHHLIC QAJTOPUTMbLI B BHIAC IIpOrpaMM Ha KOHKPCTHOM A3BIKC
MIPOrpaMMHUPOBAHNUS;
- BBIIIOJIHATE IIPOBEPKY, OTIAAKY KOJa IIPOrpaMMBI;
- 0(OPMIISITH KOJI TPOTPaMMBbI B COOTBETCTBUU CO CTAaHAAPTOM KOJUPOBAHUS;

MarepuanbHoe obecrieyeHue:
— PaGouee mecTo npenogaBarens: MepcoHAIbHBIA KOMITBIOTED, IPOSKTOP, padoyre MecTa
oOyyJarouxcs, 10cka yueOHasi, yaeOHast MmeOeb;
— IIporpammuoe obecrieueHne oomero 1 npoheCCHOHAIBLHOIO Ha3HAYCHMSI, B TOM YHUCIIe
BKJITOYaroniee B ceds cienyromniee [10:
MS Windows 7 (moamucka Imagine Premium)
MS Office 2007
7 Zip
MS Visual Studio (moamucka Imagine Premium)
Visual Studio Code
Calculate Linux Desktop

3aganue:

1.®opmynupoBka 3a1a4u:

CozpaiiTe NpuioKeEHNE, TP BBIITOJIHEHUU KOTOPOTO HA HKPaHE MOSABISAETCS OKHO C TEM K€ 3ar0JIOBKOM U
C TEeMH X€ KOMIIOHEHTaMH, OTOOpakarolIUMHU JaTy W BpeMsi, 4TO W Ha pHcyHke. [lBera wacteit
KaJIeHJapel JO0JDKHBI OTIIMYAThCs OT CTaHAAPTHOTO 1BeTa. KOMIOHEHTHI JOKHBI 0TOOpa)KaTh TEKYIIYIO
AaTy WA TCKyHIEC BPEMs. Kommonent KaJlIeHOapsa OOJDKCH OLITH YCTAHOBJICH C TCKYIIUM MCECALCM B
CEpeMHE ATOr0 KOMIIOHEHTa C HCIIOJIb30BAaHMEM KHOIIOK B €ro BepxHeW uactu. IIpu nemoHcTpanuun
BBIITOJTHCHHA MPUITOXKCHUA OAWH W3 KOMIIOHCHTOB IAaThl U BPEMCHU OOJI2KCH OBLITH PACKpPLBIT TakK K€, KaK
Ha PUCYHKE



20 Compme 01 03 200

ITopsiiok BbINOJIHEHUS PAadOTHI
— CocTaBUTh MaTeMaTU4ECKYyIO0 MOJIETb 3aJa4H.
— BriOpaTh 1 000cHOBaTh HanOOJIEE PATMOHALHBIA METOJT PEIICHUS 3a1a4H;
— Paspabotath anroputm Ui pereHus 3a1aqu.
— Hamnwucate 1 oTnaguTe nporpammy.
Xoa paGoTsI:
— BpinenuTs BXOAHBIC M BRIXOHBIE TaHHbIC
— Toctpouts G110K-cXeMy COTJIACHO THUITY aITOPUTMHUYECKON KOHCTPYKIHH
— Hanwmcarp nporpamMMHBIi KO/ Ha SI3BIK IPOTPAaMMUPOBAHHUS M ITPOBEPUTH PaOOTY KOAA C
BXOJHBIMU IIapaMeTPaMHU.

dopma npegocTaBiaeHHs pe3yJibTaTa
— ANTOpUTM MPOTPAMMBI.
— Koxa nporpammel.

Kputepun ounenku:

- «OTIMYHOY» - TEOPETHYECKOE COJEpKAHUE Kypca OCBOCHO MOIHOCTHIO, 0€3 MpoOenoB, yMEHHS
chopMHUpPOBaHBI, BCE MPEAYCMOTPEHHBIE MPOTPaMMOM yueOHBbIE 3aJaHUs BBIIOJIHEHBI, KaueCTBO HUX
BBITIOJIHEHHS OIICHEHO BLICOKO.

- «Xopomio» - TEOpeTUYECKoe COACpKaHWE Kypca OCBOCHO TMOJTHOCThIO, 0Oe3
npo0OesoB, HEKOTOpblE YMEHHUs CPOPMHUPOBAHBI HEJIOCTATOYHO, BCE MPEAYCMOTPEHHBIC
MporpaMMoil y4eOHBbIE 3aJaHUSl BBIIIOJIHEHBI, HEKOTOPbIE BHABI 3aJlaHUN BBINOJHEHBI C
OomuOKaMHu.

- «Y 1OBIETBOPUTEIIBHOY - TEOPETUUECKOE COJEPKAHUE KypCca OCBOEHO YaCTUYHO, HO
MpoOeNbl He HOCAT CYIIECTBEHHOTO XapakTepa, HeoOXOAMMble YMEHHUS pabOThl C OCBOCHHBIM
MaTrepuajioM B OCHOBHOM C(HOPMHPOBAHBI, OOJBIIMHCTBO MPEAYCMOTPEHHBIX MPOrPAMMOIA
oOyueHus: y4yeOHBIX 3a/laHuil BBIIOJIHEHO, HEKOTOpBhIE W3 BBHIMOJIHEHHBIX 3alaHuil cojep aT
OIITNOKH.

- «HeynoBneTBOPUTENIbHO» - TEOPETUUYECKOE COJEpkKAaHUE Kypca HE OCBOEHO,
HeoOXoIuMBbIE yMEHHUs He c(hOpMHUPOBAHBI, BBHIIOIHEHHBIC yUEOHBIE 3a/laHusl COJEpIKAT rpyObie
OIITNOKH.



Tema 5.1 OcHOBHBIE NPUHIUNIBI 00bEKTHO-OPHEHTHPOBAHHOTO
nporpammupoBanus (OOII)

JladopaTopHoe 3aHsiTue Ne 20 CoObITHSI KOMIIOHEHTOB (3JIEMEHTOB yNpPaBJIeHHUs1), HX CYIIHOCTb U
Ha3HAYEHHUe
Ieab padoThi:

- Hay‘-II/ITBCSI IPUMCHATH 68,30BBI€ IOHATHUA TCOPUU HpI/I6JII/I)KeHHbIX MCTOOB PCHICHUSA 3ada4 Ha
OBM.

— CdopmupoBaTth mpencraBicHHe 00 aNTOPUTMAxX pEIICHUS NPUKIATHBIX 3a/1ad,  HAay4dUTCs
HAIKMCAHUIO U OTJIAJIKU MPOTPaMMHOTO KOJa.

— BriOpatb u 060cHOBaTh HanboJee PaMOHATBLHBIA METO/T M aJITOPUTM PEIICHUS 3a/1auH;

— PazpaboraTh anroput™m Juis pelieHus MPUKIaIHbIX 3a1a4;

— Hanwucars nporpaMMHBIi KOJT M OTJIaIUTh IPOTrpamMmy.

Boinosinus padorty, Bel Oynere:
ymems:
- pa3pa6aTbIBaTb AJITOPUTMBI [JI1 KOHKPCTHBIX 3a/1a4,
- HCIIOJIB30BATh MIPOTPAMMBI JIJIs1 TPAUUIECKOr0 OTOOPAKEHUS AITOPUTMOB;
- OIIPEACIIATH CII0KHOCTh PAOOTHI AJITOPUTMOB;
- paboTaTh B cpejie MPOrpaMMHUPOBAHMUS;
- p€alu30BbIBATHL IIOCTPOCHHLIC QAJTOPUTMbLI B BHIAC IIpOrpaMM Ha KOHKPCTHOM A3BIKC
MIPOrpaMMHUPOBAHUS;
- BBIIIOJIHATE IIPOBEPKY, OTIIAAKY KOJa IIPOrPaMMBEI;
- 0(OPMIISITH KOJI TPOTPaMMBbI B COOTBETCTBUU CO CTAaHAAPTOM KOJUPOBAHUS;

MarepuanbHoe obecrieyeHue:
— PaGouee mecTo npenogaBarens: MepcoHAIbHBIA KOMITBIOTED, IPOSKTOP, padoyre MecTa
oOyyJaronuxcs, 10cka yueOHasi, yaeoHast MmeOelb;
— IIporpammuoe obecrieueHne oomero 1 npoheCCHOHAIBLHOIO Ha3HAYCHMSI, B TOM YHUCIIe
BKJITOYaroniee B ceds cienyromniee [10:
MS Windows 7 (moamucka Imagine Premium)
MS Office 2007
7 Zip
MS Visual Studio (moamucka Imagine Premium)
Visual Studio Code
Calculate Linux Desktop

3aganue:

1.®opmynupoBka 3a1a4u:

Bribepute cBOe MHAMBHUAyaAIbHOE 33JaHHE. Y TOYHHUTE YCIOBHUE 3a/JaHUS, KOJIMYECTBO, HAUMEHOBAHUE,
TUNBI UCXOAHBIX NaHHBIX. [Ipoutnte B IlpmiiokeHnn 1 omucaHue CBOWCTB M OMUCAHHE AJIEMEHTOB
ynpasineHuss Form, Label, TextBox, Button. C mNOMOIIBIO OKHa CBOWCTB YCTaHOBHTE
MIepBOHAYANILHBIN IBET (POPMBI, MIPUQPT BHIBOAUMBIX CHMBOJIOB.

3ananue

- Pasmectute Ha dopme psaa KHOMOK (Button) HAmpOTHUB Kaxkaoi mone BBojaa (TextBox) W OJHY
MeTKy (Label). Co3gaiite 00pabOTUMKU COOBITHS HAXKATHsI HA TaHHBIC KHOTIKUA, KOTOPBIE OYAyT MEHAThH
TEKCT B MeTKe. TeKkcT B MeTKe OepeTcst U3 MoJisi BBOAA HATPOTHUB HAKMMACMOWKHOIIKH.

- PazmecTute Ha popme psan kHonok (Button), u onHo nojie BBoaa(Tex tBox). Co3naiite 00paboTUNKH
COOBITHS HaXkaTHsl Ha JAaHHBIE KHOIKH, KOTOpble OyIyT MEHATHh TEKCT Ha HakaToW KHomke. TekcT Ha
KHOTIKE OepeTcst U3 MoJisk BBOJA.

ITopsinok BbINOJIHEHHS Pa0OTHI



— COCTaBI/ITB MaTeMaTI/I‘-ICCKYIO MOJCJIb 3aJa4n.
— BriOpats 1 000cHOBaTH HanboOJIeE PAIIMOHAIBHBINA METO/T PEIICHUS 3a/1a4H;
— Paspabotarh anropuT™ Jisl pelieHus 3a/1a4u.
— HanucaTe 1 0TJIauTh IpOrpamMmy.
Xox padoThI:
— BBII[CJ'II/ITB BXOJIHBIC U BBIXOAHBIC JAHHBIC
— TlocTpouts OJIOK-CXEMY COTJIACHO THITY aJlTOPUTMHUYECKON KOHCTPYKIIHH
— Hanwucars nporpaMMHBII KO Ha SI3bIK IPOTPaMMHUPOBAHUS U IPOBEPUTH PabOTY Koja ©
BXOJIHBIMH ITapaMeTPaMH.

®opMma npeaocTaBaeHHUs pe3yabTaTa
— AJNropuTM™M NpOrpaMMsl.
— Kox nporpaMmsl.

Kpurepum ouenku:

- «OTIMYHOY» - TEOPETHYECKOE COJCpKAHUE Kypca OCBOCHO IMOJHOCTBIO, 0€3 MpOoOesioB, YMEHUS
chOpMUPOBAHbI, BCE MPEIyCMOTPEHHbIE MPOTpaMMoOl yueOHbIE 3aJaHHs BBIIIOJIHEHBI, KaueCTBO HX
BBIIIOJIHCHUS OLICHESHO BBICOKO.

- «Xopouio» - TEOPETUYECKOE COJAEpkKAHHE Kypca OCBOEHO TMOJHOCThIO, 0e3
Mpo0esioB, HEKOTOpble yMeHHS c)OpMHpPOBaHBl HEJAOCTATOYHO, BCE IMPEIyCMOTPEHHbBIE
porpaMMoil  y4eOHbIC 3a/JaHHsl BBIMOJHEHBI, HEKOTOPbIC BHJIbI 33JaHUN BBIMOJHEHBI C
OIIMOKAMH.

- «Y IOBIIETBOPUTEIILHOY - TEOPETHUECKOE COJIEP)KaHUE Kypca OCBOEHO YaCTUYHO, HO
MpoOeJIbl He HOCAT CYIIECTBEHHOTO XapakTepa, HEOOXOAMMBIE YMEHHUS pabOThl C OCBOCHHBIM
MaTepuajoM B OCHOBHOM C(OpPMHpPOBaHBI, OONBIIMHCTBO MPEAYCMOTPEHHBIX MPOTPaMMON
oOydeHus: y4eOHBIX 3aJlaHUi BBIIOJIHEHO, HEKOTOPBHIC W3 BBHIMIOJHEHHBIX 3aJaHHUNA COJEpIKaT

OLIMOKH.

- «HeynoBneTBOpUTENBbHO» - TEOPETHYECKOE COJIep)KaHue Kypca HE OCBOEHO,
HeoOXOoIMMBbIe YMEHHUs He c(hOpMHpOBaHbI, BBHIIIOJHEHHBIE yUeOHbIE 3a/laHusl COJEpKaT rpyoObie
OLIMOKH.

Tema 5.1 OcHOBHbIE IPUHIHUIIBI 00bEKTHO-OPHEHTHPOBAHHOI O
nporpammuposanus (OOII)

JlaGopatopHoe 3ansitue Ne 21 Co3ganue npoueayp Ha OCHOBe COOBITHIA
Hean paGoThI:
— Hayuutbcs npuMeHsATh 0a30Bble MOHATHUS TEOPUHM NPHUOIMIKEHHBIX METOJOB PELIeHHs 3ajJad Ha
OBM.
— CdopmupoBaTth mpencraBieHre 00 aNrOpUTMax peHIeHUs NPUKIATHBIX 3a/1ad,  HayduTcs
HaIlMCaHUIO M OTJIAJKH IPOrPaMMHOIO0 KOJa.
— BpiOpatb u 060cHOBaTh HanboJee palMOHATIBHBIA METO/T M AlITOPUTM PEIICHUs 3a/1auH;
— PazpabotaTh anroput™m i pelieHus NPUKIaIHbIX 3aa4;
— Hanucars nporpaMMHBIN KO ¥ OTJIAIUTH IPOTPaMMY.

Beinosnus patdory, Bel Oyaere:
ymembs:
- pa3pabaThIBaTh AITOPUTMBI 11 KOHKPETHBIX 3a/1a4;
- HCIIOJIb30BaTh MIPOTPAMMBI JIJIsl TPAapUUIECKOr0 OTOOPaKEHUS AITOPUTMOB;
- OTIPENETATH CI0XKHOCTb PA0OTHI AITOPUTMOB;
- paboTaTh B cpelie MporpaMMHUpPOBAHHS,



- pEaJU30BBIBAaTh IIOCTPOCHHBIE QJITOPUTMBI B BHJAE IIPOIrPAMM Ha KOHKPETHOM
IIPOrPaMMUPOBAHNS;

- BBIIIOJIHATH IIPOBEPKY, OTIIAJKY KOJA IIPOrPAMMBI;

- 0(OpPMIIATH KOJI POTrPaMMbl B COOTBETCTBHHM CO CTaHIapTOM KOAMPOBAHUS;

MarepuajibHoe o0ecnieueHue:
— PaGouee mecTo npenogaBarens: NepcoHAIbHBIA KOMITBIOTED, TPOEKTOP, padoyre MecTa
oOydJaronuxcs, 10cka yueOHasi, yacoHass MmeOeb;
— IIporpammuoe obecrieueHre oo1mero u npohecCHOHaILHOTO Ha3HAYCHHSI, B TOM YHUCIIe
BKJIIOYaroniee 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

3ananmue:
1.dopmynupoBka 3a1aun:

SI3BIKC

CocraBuTh TporpamMMmy, oToOpaxkarouryto rpaduku QyHKIUH sin(x) @ cos(x) Ha uHTepBaie [Xmin,

XmaX]. HpeHYCMOTpeTB BO3MOXHOCTb HM3MCHCHHA PASMCTKH KOOPIAWMHATHBIX oceﬁ, a TaK XK€

morara

noctpoeHust Tabmuuel. [Ipexxae Bcero, ciuenyer moMecTuTh Ha (OpMy caM 3JIEMEHT yrpaBieHus Chart.
OH pacnonaraercs B MaHenu 3JeMeHTOB B pasaene [lanuble. Crucok rpadukoB XpaHUTCS B CBOWCTBE
Series, KOTOPbII MOKHO U3MEHUTh, BEIOpaB COOTBETCTBYIOIIUI MMYHKT B OKHE cBOWCTB. [lockosibKy Ha

OJTHOM TI0JIe TpeOyeTcsl BBIBECTH [Ba OTAENBHBIX Tpaduka (QYHKIHMA, HYXKHO J00aBUTH eIle

OJIMH

anemedT. O0a 3JeMeHTa, W CYIIECTBYIOUIMA W O0OABICHHBIA, HYKHO COOTBETCTBYIOIIUM 00pa3om
HACTPOUTH: U3MEHUTDH THI AUarpaMMmbl ChartTypeHaSpline. 31ech &e MOKHO U3MEHHUTh MOIIUCH K
rpadukam c abctpakTHbIX SeriesluSeries2Ha sin(X) U cos(X) — 3a 3TO OTBeUaeT CBOMCTBO Legend.

Hakoner, ¢ momomipio cBoiicTBa BorderWidth MOXHO cenarh JUHHUIO rpaduka Mo - TOMIIIE, a
IMOMEHSATH LBET JIMHUU C TIOMOUIBIO CBOMCTBA Color.

3aganue

[TocTpotite rpadguk GyHKIUU A1 CBOEro BapuaHTa. TabiuIly JaHHBIX MOJTYYUTh TyTeM U3MEHEHUS
napametrpa X ¢ marom dx. Jlo6aBbTe BTOpOIi rpaduk 17 MPOU3BOIBHON (PYHKIIUH.

1) y= 107bc / x + cosva’x, 2y §= 1,2(3.[))39*2 +x.
xy==1.5%=3.5:d%=025; %y =—0.75;x, =-1.5;dx =—0.05;
a=-125:b=-1.5.¢=0.75; a=1.5b=12;

ITopsinok BbIMOTHEHHS PA0OTHI
— CocTaBUTh MaTEMaTHYECKYIO MOJIENH 3aJauu.
Bri6paTh 1 060cHOBaTh HanboJIee palliOHATBHBIN METO/1 PEeLlIeHUs 3a]auu;
PazpaboTtare anroput™ ajis peleHus 3a1auu.
— Hamnucate 1 oT1aguTh Nporpammy.
Xon paborsr:
— BebinenuTs BXOAHbBIE U BHIXOJHBIE JaHHbBIE
— Iloctpouts 6J10K-CXEMY COTJIACHO TUITY aJTOPUTMUYECKON KOHCTPYKIIUU
— Hanwucars nporpaMMHBII KOJT Ha SI3bIK MPOTPaMMHUPOBAHUS U POBEPUTH PabOTY Koja €
BXOJIHBIMH MTapaMeTpamH.

®opma npeaocTaBiIeHHs pe3yJbTaTa
— AJNTOpUTM IPOTrpaMMBI.

3aTEM



— Konx nporpammel.

Kpurepun onenkmu:

- «OTangHOY - TEOPECTUUECKOC COACPIKAHUE KypCa OCBOCHO IIOJHOCTBIO, 0e3 HpO6€JIOB, YMCHUA

chOpMHUPOBAHbI, BCE MPEIYCMOTPCHHBIE MPOTPaAMMON YyueOHBIC 3aJaHUsS BBIOJHEHBI, KaueCTBO HX
BBIIIOJIHEHUS OLIEHEHO BBICOKO.

- «XOopomio» - TEOPEeTUYECKOE COJACPKAHME Kypca OCBOEHO IIOJHOCTBIO, 03
MpoOeJIoB, HEKOTOpble yMEHHS Cc()OpPMHpPOBAaHBI HEAOCTATOYHO, BCE MPEAYCMOTPEHHBIC
porpaMMoil  ydeOHBbIC 3a/JlaHHs BBIMOJHEHBI, HEKOTOPbIC BHJIBI 3aJaHUN BBITIOJHEHBI C
oImuOKaMH.

- «Y IOBIIETBOPUTEIIBHOY - TEOPETHUYECKOE COJIEPIKaHUE Kypca OCBOEHO YaCTUYHO, HO
mpoOeibl He HOCAT CYIIECTBEHHOTO XapakTepa, HeoOXOoauMble yMEHHUsS PaboThl ¢ OCBOCHHBIM
MaTepuajoM B OCHOBHOM C(OpPMHpPOBaHBI, OONBIIMHCTBO MPEAYCMOTPEHHBIX MPOTPAMMON
o0y4eHHUs1 y4yeOHBIX 3a/JlaHWK BBIOJTHEHO, HEKOTOPHIC W3 BBIOJHEHHBIX 3aJlaHUN COAEpIKaAT
OIIIHOKH.

- «HeynoBneTBOPUTENBHO» - TEOPETHYECKOE COJep)KaHue Kypca HE OCBOEHO,
HeoOXoIuMBbIe yMEHHUs He c(hOpMHUPOBaHBI, BBHIIIOJHEHHBIE y4eOHBIE 3a/laHusl COJEpIKaT rpyoObie
OIIIHOKH.

Tema 5.2 UnTerpupoBaHHas cpeaa pa3padoTuynka.

JlaGopaTopHoe 3ansiTue Ne 22 Co31aHue MPOEKTa ¢ HCMOJIb30BAHNEM KHONOYHBIX KOMIIOHEHTOB.

Hean pa6oThI:

HayuuThcs mpuMeHsTh 0a30Bble MOHSATUS TEOPUH MPUOIMIKEHHBIX METOAOB PEIICHUs 3a/ad Ha
OBM.

ChopmupoBaTs mpejacTaBicHre 00 aNTOPUTMax pEIICHUS NPHUKIATHBIX 3a/1ad,  HAy4dUTCs
HAIMMCaHWIO ¥ OTJIAJIKA TIPOTPAaMMHOTO KOJIa.

Bri6pats 1 000cHOBaTH Hanboee palliOHATBHBIN METO/ U AITOPUTM PELICHHS 3a/1a4H;
Pa3paboTraTe anropuT™ i1 pelieHus MPUKIaIHbIX 33/1a4;

Hanucate nporpaMMHbINA KO U OTJIUTh POrpaMMy.

Boinosinus padorty, Bl Oynere:

ymemb:

- pa3pabaThIBaTh AITOPUTMBI [ KOHKPETHBIX 3a/1a4;

- HCIIOJIb30BAaTh MIPOrPAMMBI JIJIsl TPaUUECKOro 0TOOPaKEHUS aITOPUTMOB;
- OTPENETATH CI0XKHOCTb PA0OTHI AITOPUTMOB;

- paboTaTh B cpejie MPOrpaMMHUPOBAHMUS;

pPCAIM30BBIBATE IMOCTPOCHHBIC AJITOPUTMBI B BHAC MHOpPOrpaMM Ha KOHKPETHOM A3BIKC

MIPOrpaMMHUPOBAHUS;

- BBIIIOJIHATD ITPOBEPKY, OTIIAAKY KOAa IMPOrpaMMmBbI;
- OCbOpMJ'If{TB KO ImporpaMMbl B COOTBETCTBHUU CO CTAHAAPTOM KOJAUPOBAHUAA,

MarepuajbHoe obecrieyenne:

Pabouee mecTo mpemnoiaBarens: MepCOHANBHBIN KOMITBIOTEP, POSKTOP, pabodre MecTa
oOyuaromuxcsi, 1ocka yaeOHasi, yaueOHas MeOensp;
[IporpammHuoe obecrieuenre 001ero u npohecCHOHATHPHOTO Ha3HAYEHUS, B TOM YHCIIE
BKJTIOHaroIee B ceds cienyromiee [10:

MS Windows 7 (moxmucka Imagine Premium)

MS Office 2007

7Zip

MS Visual Studio (moxmucka Imagine Premium)



Visual Studio Code

Calculate Linux Desktop
3aganmue:
1.®opmynupoBka 3a1a4u:
Korna npoucxoaut kakoe — 1100 coObiTue (Hampumep, coObiTie Click mpu HaXaTWu Ha KHOMKY), B
00paboTYMK ITOTO COOBITHS MEPENAIOTCS TO-TIOTHUTEIBHBIC CBEICHUS 00 3TOM COOBITHH B TIapaMeTpe €.
Hanpumep, mpu mienyke KHONKHM MBIIIM Ha OOBEKTEe BO3HHMKAeT coObiThe MouseClick. Jlms storo
COOBITHS TIApaMETP € COJEPKUT LIl Psii MePEMEHHBIX, KOTOPBIE TO3BOJISIOT Y3HATh HH(POPMAIUIO O
HaXaTUU:
eButton — Kakas KHOIIKa OblIa Ha)Karta;
eC1licks — CKOJNBKO pa3 Obla HaXaTa U OTITYIIEHA KHOMKA MBIIIIH;
el.ocation — KOOPAMHATHI TOYKU, HA KOTOPYIO YKa3bIBaJl KypcOp B MOMEHT HakKaTus, B BUJE 00bEKTa
KinaccaPoint;
eX U Y — Te€ K€ KOOPJAUHATHI B BUJIE OT/IEIbHBIX IEPEMEHHBIX.
3ananue
Eciu B WMHIMBHUIyaqbHOM 3a/JIaHUU HCIOJB3YETCS JJIEMEHT Panel, M3MEHHTE €ro IBET, YTOOBI OH
BHU3yaJbHO BbLAeTsuIcsS Ha ¢opMe. Ecnu ucnonb3yercs aneMeHT Label, He 3a0yAbTe MPUCBOUTH €My
Kako# — 1ubo TEeKCT, MHaue OH He Oy/eT BUJCH Ha opme.

-Pa3paboTare mporpaMmy, ITWHAMHYECKH IOPOXKAAIONIYI0O Ha OKHE KHOMKH. JIeBbI BEpXHHN Yroi
KHOIIKM OIPEIEIAETC MECTOIOJIOKEHUEM Kypcopa IIpH Ilel4yke. BbIBeCTM HaANKWCh HA KHOIKE C
KOOPJAMHATAMH €€ JIEBOI'O BEPXHEIO yIJIa.

-Pazpaborare mporpamMmy, AMHAMUYECKH MOPOXKIAIONIYI0 HA OKHE KHONKK W Tojia BBoja. JleBblit
BEPXHUH YToOJI AJIEMEHTA YIpaBIICHHS ONPEEISeTCs MECTONOIOKEHUEM Kypcopa mpu mienuke. Kaomnka
MOPOXKJAETCSI, €CIIM Kypcop HAaXOJWTCS B JICBOM IIOJIOBUHE OKHA, B MHOM CIydae IOpPOKAAeTCs IOje
BBOJIA.
IMopsiiok BbINOJIHEHUS PAadOTHI

— CocraBUTh MaTEMaTHYECKYIO MOJIENb 3a/1a4H.

— BriOpaTh 1 000cHOBaTh HanboJee palMoOHAIBHBIA METO/1 PELICHUS 3a/]auu;

— Paspabotath anroput™ Juis peimeHus 3a1a4H.

— Hamnwucate 1 oTnaguTe nporpammy.
Xoa paGoTsI:

— BrlaenuTs BXOHBIE U BBIXOJIHBIE 1aHHBIE

— TlocTpouts 6JI0K-CXEMY COTIACHO TUILY aITOPUTMUYECKON KOHCTPYKIIMU

— Hamucars nporpaMMHBIi KO Ha SI3bIK TPOrpaMMHMPOBAHUS M IPOBEPUTH PabOTY Koja ¢

BXOJIHBIMH [TapaMeTpaMH.

dopma npeaocTaBICHUA pPe3yabTaTa
— ANropuT™M NporpaMmsl.
— Kox nporpammel.

Kpurepun ouenku:

- «OTAMYHO» - TEOPETHUYECKOE COJepKaHHWE Kypca OCBOCHO MOJHOCTBIO, 06€3 MpoOesoB, YMEHHS
c(OpMUPOBAHbI, BCE MPEIyCMOTPEHHbIE MPOTrpaMMoll yueOHbIE 3aJaHusl BBIMOJIHEHbI, KAaueCTBO HX
BBIITOJIHEHUS OLIEHEHO BBICOKO.

- «Xopouio» - TEOPEeTUYECKOE COJAEpkKAaHHE Kypca OCBOEHO IOJHOCThIO, 0e3
Mpo0esioB, HEKOTOpble yMeHHs c(OpMHpPOBaHBl HEAOCTATOYHO, BCE MPEIyCMOTPEHHbIE
nporpaMMoil y4yeOHbIE 3aJaHUsl BBIIIOJIHEHBI, HEKOTOPBIE BHUIBl 3aJaHU BBIMOJHEHBl C
oLnOKaMHu.



- «Y 10BJIETBOPUTEIIBHO) - TEOPETUUECKOE COJIEPKaHNE Kypca OCBOEHO YAaCTUYHO, HO
MpoOesibl He HOCAT CYIIECTBEHHOTO XapakTepa, HeoOXOoAMMble YMEHHUS pabOThl C OCBOCHHBIM
MaTepuaioM B OCHOBHOM C(OPMHPOBAHBI, OOJNBIIMHCTBO MPEIYCMOTPEHHBIX IPOrPaMMOn
oOyueHus: y4yeOHBIX 3a/laHUi BBINOJIHEHO, HEKOTOphIE U3 BBHIMOJHEHHBIX 3aJaHuil cojepx aT

OLIIUOKH.

- «HeynoBneTBOPUTEIIbHO» - TEOPETUUYECKOE COJepkKaHUE Kypca HE OCBOCHO,
HEOOXOUMBbIC YMEHUSI HE C(OPMHUPOBAHBI, BBHIIOJIHECHHBIC yU4eOHBIC 3a/JIaHHS COJEPIKAT TpyObIe
OLIIAOKH.

Tema 5.2 UnTerpupoBanHas cpeia pa3padoT4yuka.

JladopaTopHoe 3ansitue Ne 23 Co31aHue NpoeKTa ¢ MCMOJIb30BAHHEM KOMIIOHEHTOB CTAHIAPTHBIX
JAMAJIOTOB H CHCTEMbI MEHIO.
Hean padoTbI:

— Hayuutbcst mpuMeHsATh 0a30BbIe MOHSATHS TEOPUHM MPHUOIMIKEHHBIX METOJOB PEUICHHS 3a1ad Ha
OBM.

— CdopmupoBaTth mpencTaBicHHEe 00 aNTOPUTMAX pEIICHUS NPHUKIATHBIX 3a/1ad,  HAy4duTCs
HAIMCaHWIO M OTJIAJIKA TPOTPAMMHOTO KOJa.

— BriOpath 1 000cHOBaTh HarboJIee palMOHAIBHBIA METOJT M aJITOPUTM PEILICHHS 3a]1a4H;

— Pa3paborarh anropuT™ sl peIICHUs MPUKITATHBIX 33]1a4;

— Hamnucare nporpaMMHBIiA KO U OTJIAJUTh POTPaMMYy.

Brinosinus padorty, Bl Oynere:
ymemp:
- pa3pabaTbIBaTh AJITOPUTMBI [l KOHKPETHBIX 3a]1a4;
- HCIOJIB30BATh IPOTrPAMMBI I TpapUUECKOro 0TOOpakeHUs! aJIrOpUTMOB;
- OIPEIENSTh CJI0XKHOCTh PadOTHI AITOPUTMOB;
- paboTaTh B cpejie MpOorpaMMHUpPOBaHMS;
- p€aln30BbIBATHL IIOCTPOCHHBIC QAJTOPUTMbLI B BHJAC IpOorpaMM Ha KOHKPETHOM  A3BIKEC
IIPOrpaMMHUPOBAHNS;
- BBIIIOJIHATH IIPOBEPKY, OTIIAAKY KOJa IIPOrPaMMBEI;
- 0(OpPMIIATH KOJI MPOTPaMMBbl B COOTBETCTBHH CO CTaHJIapTOM KOAMPOBAHUS;

MarepuanbHoe o0ecnieyeHue:
— Pabodee MecTo npenoaBaTelis: ePCOHAIbHBIA KOMIBIOTEDP, IPOEKTOP, paboune MecTa
o0yyaromuxcs, J0cka yueOHas, yueOHas MeOelb;
— IlporpammHoe obecriedeHue o01ero u NpopecCUOHaIbHOI0 Ha3HAYEHMsI, B TOM YHUCIIE
BKJTIOYarolee 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
3aganme:
1.®opmynupoBKka 3a1a4u:
Peann3oBaTh mporpaMMHO 3J€MEHT ympaBieHusi «CIUCOK € NMPOKPYTKOM» Al TEKCTOBOTO PEXHUMA.
Pabota co cnuckoM J0KHA CBOAUTHCS K BBI30BY OHOW (DYHKILIMHU, B KOTOPYIO ME€PENatoTCs KOOPAUHATHI
00JIaCTH Ha SKpaHe, KOTOPYIO 3aHMMAaeT CIIMCOK, U MacCHB CTPOK, COCTABJISIOUIMX CHHCOK. DyHKIHS
CaMOCTOSITENIbHO OpraHU3yeT UHTepdeEIic s BbIOOpa dIIeMEHTa.
Kaxnast cTpoka mpejcTaBisieT OAUH 3JIEMEHT CIUCKa. B cTpokax He JOIKHO OBITH CHMBOJIOB BO3BpaTa
Kape€TKH M MEPEeBOJaa CTPOKH. DIIeMEHTHI JOJIDKHBI BBIBOAUTHCA B 3aITaHHOM OKHE. KommuectBo CTpPOK B



CIIMCKE MOXET KaK MPEBBIIIATh BHICOTY OKHA, TaK M OBITH MEHBINE €. B mepBoM ciiydae HEOOXOAUMO
MIPEyCMOTPETh MPOKPYTKY COJAEPKUMOTO B OKHE, BO BTOPOM — 00ECIEUNTh KOPPEKTHBIN BHIOOP TOIBKO
TEX TO3WIMA B OKHE, KOTOPBIC COACPKAT CTPOKU CIHCKA (IPYTHMH CIIOBaMH, Kypcop HE IODKEH
BBIXOHTD 32 MPEAEIbl U OKHA, U CIHCKA).
Texymuii 2IeMEHT MOCBEYMBACTCS KaKUM-THOO IIBETOM, 3aJaHHBIM pa3paboTunkoM. Beibop anemenTa
ocyliecTBisieTcss HaxkatueM kiaBuil «Up» (mepemenienue kypcopa BBepx) u «Downy (mepemenieHue
Kypcopa BHH3).
[TontBepknenue BbiOOpa (M BBIXOA M3 (PYHKIIMHK) OCYILECTBISETCS Mpu Hakatuu kinaBum Enter, Esc,
Left, Right, Tab, Shift+Tab. Kaxmoii u3 3TUX KJIaBHIl OJDKEH COOTBETCTBOBAThH OIPEACICHHBIA KO,
KOTOpBIM Takke BO3BpamaeTcss (yHKIHMEH BbIOOpa W3 COHMCKa. JTOT KOJ MOMKET HCIOJb30BaThCs
BBI3BIBAIONICH (DyHKIMEH AJIs TOTO, YTOOBI OMPEACIIUTh AalIbHEHIIIee SCTBHE: MEPEX0/1 K MPEABIAYIIEMY
(Shift+Tab, Left) mwmm cnenyromemy (Tab, Right) snemeHTy ymnpaBieHUs, BBITOJTHEHHE OCHOBHOTO
neiicreus nporpammsl (Enter), Beixoa u3 nporpammsl (Esc).
[Tomumo ykazanHOTro koja GyHKIUS JOKHA BO3BpAIllaTh HHACKC BBIOPAHHOTO 3JIEMEHTA CIIHCKA.
IMopsitok BHINOJHEHHS PAOOTHI

— CocTaBUTh MAaTEMaTUYECKYIO MOJEIb 3a/JauH.

— BriOpats 1 000cHOBaTH HaubOJIEE PALIMOHAILHBINA METO/1 PEIICHUS 3a/1a4H;

— Pa3paborarpe anropuT™ s penicHUs 3a1a4u.

— Hamucats 1 oTIaguTh IPOTpamMmy.
Xoa paGoThI:

— BblaenuTs BXOAHBIE U BBIXOJHBIEC JAaHHBIC

— Tloctpouts 6JI0K-CXEMY COTJIACHO TUITY aJITOPUTMUYECKON KOHCTPYKIIHH

— Hanwucars nporpaMMHBIi KOJT Ha SI3bIK IPOTPAMMHUPOBAHUS U MPOBEPUTH PabOTY KOja C

BXOJIHBIMH ITapaMeTpamH.

®opMma npeaocTaBIeHHsA pe3yJIbTaTa
— AJNropuTM™M NporpaMMsl.
— Konx nporpammel.

Kputepun ounenku:

- «OTIMYHOY» - TEOPETHUECKOE COep,aHHEe Kypca OCBOCHO MOJTHOCTHIO, O3 MpoOenoB, YMEHUS
chopMHUpPOBaHBI, BCE MPEAYCMOTPEHHBIE MPOTPaMMON yueOHBbIE 3aJaHUs BBIIOJIHEHBI, Kaue€CTBO HX
BBITIOJITHEHHS OIICHEHO BEICOKO.

- «Xopomio» - TEOpEeTUYECKOe COJAECp)KaHME Kypca OCBOCHO IIOJTHOCThIO, 0€3
nmpo0OesioB, HEKOTOpble YMEHUsS CPOPMUPOBAHBI HEIOCTATOYHO, BCE MPEIYCMOTPEHHBIC
MporpaMMoil yd4eOHbIE 3aJaHUSl BBIIOJIHEHBI, HEKOTOPHIE BHUABI 3aJlaHUN BBINOJHEHBI C
OomuOKaMH.

- «Y 1OBIETBOPUTEIIBHOY - TEOPETUUECKOE COJEPKAHUE KypCca OCBOEHO YaCTUYHO, HO
MpoOeNbl He HOCAT CYIIECTBEHHOTO XapakTepa, HeoOXOAMMble YMEHHUS paOdOThl C OCBOCHHBIM
MaTepuajioM B OCHOBHOM C(HOPMHPOBAaHBI, OOJBITUHCTBO MPEAYCMOTPEHHBIX MPOrPAMMON
oOyueHus: y4yeOHBIX 3a/laHUil BBIIOJIHEHO, HEKOTOpBhIE W3 BBHIMOJIHEHHBIX 3a/laHuil cojepKaT
OIITNOKH.

- «HeynoBneTBOPUTENbHO» - TEOPETUUYECKOE COJEpkKAaHUE Kypca HE OCBOEHO,
HeoOXOoIMMBbIE YMEHHUs He c(hOpMHPOBAHBI, BBHIOJHEHHbIE yUeOHBIC 3aJaHUS COJIEPKAT rpyobIe
OIITNOKH.



Tema 5.2 UnTerpupoBanHas cpeia pa3padoTyuka.

JlabopaTopHoe 3ansitue Ne 24 PazpadoTka (pyHKIHMOHAJBHOMH cXeMbl Pa00ThI NPUJIOKEHHS.
Ieab padoThi:

— HayuuTbcst npuMeHATs 0a30BbIe MOHATUS TEOPUH MPUOIIKEHHBIX METOJOB pEIICHHUs 33134 Ha
OBM.

— CdopmupoBarh MpencTaBieHHE 00 ITOPUTMAX pEHICHUs MPHKIAAHBIX 33434,  HAy4YHUTCS
HAIlMCaHUIO ¥ OTJIAJKU IPOrPaMMHOIO0 KOJa.

— BriOpats 1 060cHOBaTH HanboJee pallMOHAIBHBINA METOJI M aJITOPUTM pELLEHHs 3a/1auH;

— Pa3paborars anroput™ 1Jis pelieHus IpuKIaJHbIX 3a/1a4;

— Hanucars nporpaMMHBIN KO ¥ OTJIAJUTh IPOTPaMMy.

Boinosinus padorty, Bel Oynere:
ymems:
- pa3pa6aTBIBaTb AJITOPUTMBI JIs1 KOHKPCTHBIX 3a4a4,
- HCIIOJIB30BATh MIPOTPAMMBI JIJIs1 TPAUUIECKOr0 OTOOPAKEHUS AITOPUTMOB;
- OIIPEACIIATH CII0KHOCTh PAOOTHI AJITOPUTMOB;
- paboTaTh B cpejie MPOrpaMMHUPOBAHMUS;
- p€alu30BbIBATHL IIOCTPOCHHLIC QAJTOPUTMbLI B BHIAC IIpOrpaMM Ha KOHKPCTHOM A3BIKC
MIPOrpaMMHUPOBAHNUS;
- BBIIIOJIHATE IIPOBEPKY, OTIIAAKY KOJa IIPOrPaMMBEI;
- 0(OPMIISITH KOJI TPOTPaMMBbI B COOTBETCTBUU CO CTAaHAAPTOM KOJUPOBAHUS;

MarepuanbHoe obecrnieyeHue:
— PaGouee mecTo npenogaBarens: MepcoHAIbHBIA KOMITBIOTED, IPOSKTOP, padoyre MecTa
oOyyJarouxcs, 10cka yueOHasi, yaeOHast MmeOeb;
— IIporpammuoe obecrieueHne oomero 1 npoheCCHOHAIBLHOIO Ha3HAYCHMSI, B TOM YHUCIIe
BKJITOYaroniee B ceds cienyromniee [10:
MS Windows 7 (moamucka Imagine Premium)
MS Office 2007
7 Zip
MS Visual Studio (moamucka Imagine Premium)
Visual Studio Code
Calculate Linux Desktop

3aganue:

@opMynHMpoOBKa 3aa4H:

@DyHKIIMOHANbHAS CXeMa —3TO CXEeMa B3aUMOJCHCTBHS KOMIIOHEHTOB INPOIPAMMHOI0 O0ECIeUeHUs C
OMMCaHWEM HH(POPMAIIMOHHBIX MOTOKOB, COCTaBa JAaHHBIX B TOTOKaX M YKa3aHHEM HCIOJIb3YeMbIX
¢aitnoB u ycrpoiictB. ns u3o0pakeHHss (YHKIMOHAIBHBIX CXEM HCIHOJBb3YIOT CIelHalbHbIe
o0o3HaueHwus, ycraHosieHHble ctangapTom ['OCT 19.701-90 (MCO 5807-85).

3aganue

Coznate npunoxenre CopTUPOBKA, B KOTOPOM C KJIaBUATypbl BBOJSTCS 3JEMEHTHl MAacCHUBa IENbIX
4ucell, MPOU3BOAMUTCA COPTHUPOBKA JJIEMEHTOB pA3JIMYHBIMU METOAAMM, PE3YJIbTaThl COPTHUPOBKU
BBIBOJIATCS Ha dKPaH. DCKU3 QYHKIIMOHATBHON CXEMbI IPUBEEH Ha PUCYHKE 1.
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Puc. 1. ®yHkimoHaapHas cxema MpUI0KeHUs

Pa3paboTars uHTEpdEiic 1 HanmMcaTh TPOrPaMMHBIE KOJBI U COOBITHI KHOTIOK.

[IpoBecTu TECTUPOBAHKE U OTIAAKY IPOTPAMMBI.

HapucoBare unTepdeiic mporpaMmbl cO crenuduKanueidl W 3amucarb MPOTPaMMHBIE KOJBI C
KOMMEHTapUsIMHU B OTUETE 1O padoTe.

3anucarh HECKOJIbKO BAPHAHTOB TECTUPOBAHUS IIPOTPAMMBI.

IIpoBecTu TecTUPOBAHUE UCTIOIHAEMOTO (aiiia.

— CocTaBuThb MaTeMaTUYCCKYIO MOICIIb 3ada4u.

- BBI6paTB 1 000CHOBAThL HanboJIee paI_II/IOHaJ'IBHHﬁ MCTO/J PCHICHHA 3a1a4u,
- P33pa6OTaTB AJITOPUTM JJIA PCUHICHUA 3a/lauu.

— Hanucars u oTnaguTh porpamMmmy.

Xox pabdoThI:

— DBblaenuTs BXOJHBIE U BBIXOJHBIEC JaHHBIE

— Tloctpouts 6JI0K-CXEMy COTIIACHO TUITY AITOPUTMUYECKON KOHCTPYKIIHA

— Hanwucars nporpaMMHBII KOJT Ha SI3bIK IPOTPaMMHUPOBAHUS U POBEPUTH pabOTY Ko/ C
BXOJIHBIMH ITapaMeTpaMH.

®opma npegocTaBieHHs pe3yJibTaTa

— AJNropuT™M NporpaMMsl.
— Kox nporpaMmsl.

Kpurepun onenkn:

- «OTIUYHOY» - TEOPETHYECKOE COJEp’KaHHE Kypca OCBOCHO IMOJHOCTHIO, 0€3 MpoOesioB, yMEHUs
chOpMHUPOBaHbI, BCE MPEIyCMOTPEHHbIE MPOTpaMMoOl yueOHbIE 3aJaHHs BBIIOJHEHBI, KaueCTBO HUX
BBITIOJIHEHUS OICHCEHO BBICOKO.

- «Xopomo» - TEOpeTUYEeCKoe COJAepKaHHEe Kypca OCBOEHO IOJHOCThIO, 0e3
npoOesoB, HEKOTOpble yMEHHUs C(HOPMHUPOBAHBI HEAOCTATOYHO, BCE IMPEAYCMOTPEHHbBIE
MporpaMMoil ydyeOHbIe 3aJaHUsl BBIIIOJIHEHBl, HEKOTOpbIE BHABI 3a/JlaHUN BBINOJHEHBI C
orOKaMu.

- «Y 1OBJIETBOPUTEIHHOY - TEOPETUUECKOE COJIEp’KaHNEe Kypca OCBOEHO YaCTUYHO, HO
MpoOesibl He HOCAT CYIIECTBEHHOI'O XapakTepa, HeoOXOAMMble YMEHHUS pabOThl C OCBOCHHBIM
MaTepuajJioM B OCHOBHOM C(OPMHPOBAHBI, OOJNBIIMHCTBO MPEIYCMOTPEHHBIX IMPOrpaMMOn
oOyueHusi y4yeOHBIX 3a/laHui BBIIIOJIHEHO, HEKOTOpbI€ M3 BBHIMOJIHEHHBIX 33JaHUN COJEpKaT
OLITMOKH.

- «HeynoBneTBOpUTENBbHO» - TEOPETHYECKOe COJIep)KaHue Kypca HE OCBOEHO,
HeoOXoIMMBbIe yMEHHUs He c(hOpMHPOBaHbBI, BBHIIIOJHEHHBIE y4eOHbIE 3a/laHusl COJEpKaT rpyoObie
OLIMOKH.



Tema 5.3. BusyajibHoe cOOBITHITHO-YNIpaBJisieMOe IPOrPAMMHPOBAHHE

JlabopaTopHnoe 3ansitue Ne 25 Co3zganue npouenyp o0padorku codbiTuil. Komnuisinus u 3amyck
NPHJI0KEHUSA
Hean padoTbI:

— Hayuutbcs npuMeHsATh 0a30Bble NOHATUS TEOPUHM NPHUOIMIKEHHBIX METOIOB PELICHMs 3ajJad Ha
OBM.

— CdopmupoBarh MpeaCTaBIeHHE 00 aJIropuTMax pelieHus MPUKIAAHBIX 33434,  HAy4UTCs
HAIMCaHUIO ¥ OTJIAJKA IIPOrPaMMHOIO KOJa.

— BriOpats 1 060cHOBaTh Hanbosee palMOHATBHBINA METOJT M aJITOPUTM PEILICHHS 3a/1a4u;

— Pa3paborarp anroput™ AJs peieHus MpUKIaTHbIX 3a/1a4;

— Hanucars nporpaMMHbIi KO ¥ OTJIAIUTh IPOTPaMMY.

Bbinosinus padory, Bel Oyaere:
ymembs:
- pa3zpabaTbIBaTh aNTOPUTMBI JJIs KOHKPETHBIX 3a/1a4;
- HCTIOJIB30BATh MPOTPAMMBI ISl TPAPUUECKOT0 OTOOPaKEHUS aJTrOPUTMOB;
- OIPEIENSTh CJI0KHOCTh PabOTHI AITOPUTMOB;
- paboTaTh B cpejie MPOrpaMMHPOBAHHUS;
- pea’u30BBIBaTH IMOCTPOEHHBIC AaNTOPUTMBI B BHJAE NPOrpaMM Ha KOHKPETHOM S3bIKE
IIpOrpaMMUpPOBAHUS;
- BBIMIOJIHATH IPOBEPKY, OTIAAKY KOJa POTPaMMBbIL;
- O(bOpMJI?ITI) KOA ImmporpaMmbl B COOTBECTCTBHUU CO CTAHAAPTOM KOAUPOBAHMA,

MarepuanbHoe o0ecnieyeHue:
— Pabouee mecTo mpenoaBaTens: NepcoHaNbHBI KOMIBIOTEP, TPOESKTOP, padovne MecTa
oOyuaroiuxcs, 1ocka yueOHasi, yueOHas MmeOensp;
— IlporpammHoe obecriedeHue oo1ero u NpopecCUOHaIbHOI0 Ha3HAYEHMsI, B TOM YHUCIIE
BKJTIOYarolee B ceds cienyromiee [10:
MS Windows 7 (moamucka Imagine Premium)
MS Office 2007
7 Zip
MS Visual Studio (moxmucka Imagine Premium)
Visual Studio Code
Calculate Linux Desktop

3aganue:

1.®dopmynupoBka 3a1aun:

Hanucate ¢QyHKIUIO BBOJA TEKCTOBOW CTPOKM ¢ penaktupoBaHueM. [lpum BbizoBe GyHKIUU el
nepeaaercs AJIMHA MoJIs BBOAA (MaKkCUMalbHasl JUTMHA 0TOOpakaeMOi Ha 3KpaHe YacTH CTPOKH), a TaKxkKe
KOOpJMHATHI IEPBOrO CUMBOJIA TOJI BBOJA Ha dKpaHe. [loje BBoJIa OJTHOCTPOUYHOE, T.€. UMEET BBICOTY,
paBHYIO 1 3HaKOMeCTY.

JllnHa BBOJMMOM CTPOKM MOXKET IpEBbIIATh pa3Mepbl mmosis BBojaa. Ecim B mpoliecce BBOAa WM
nepeMeIeHns] Kypcopa Mo CTPOKe TEKyIlas MO3MIMS BBOJA BBIXOAMT 3a IMpeJelibl MOoJsi, He00XO0AUMO
MIPOU3BOJIUTH MMPOKPYTKY CTPOKH B OKHE.

ITo ycmoTpeHuto pa3zpaboTyvka MakCHUMaibHas JUIMHA CTPOKM MOXKET JIMOO mepeaaBaTbes B (PYHKIIHUIO,
00 OIpenensaThcsl 00beMOM TOCTYITHOW AMHAMHMUYECKOl nmaMatu. B nmepBom ciayuyae Oydep moa cTpoky
pe3epBUPYET BhI3bIBAIONIAS (PYHKIUS, BO BTOPOM — (DYHKIIMS BBOJA.

OyHKIMS BBOAA JODKHA MPEJOCTaBIATH CIEAYIOUIME BO3MOXKHOCTH [0 PEIaKTHPOBAHHUIO TEKCTa:
nepeMelleHe Kypcopa, BBOJ CHMBOJIA, ylaleHue CUMBOJIAa HaJ KypcopoM (kinaBuiua Delete), ynanenue
CUMBOJIa iepe] KypcopoM (knaBuia Backspace).



Ecnu gacth CTpOKM HaXOAWTCS 3a MpeleiIaMHy MOJis, KeIaTelIbHO MOKa3bIBaTh 3TO KaKMM-ITHO0 00pa3om
(Hampumep, CTaBUTH BbIAECIEHHBIE LIBETOM CUMBOJIBI «<» U «>» B Hayajie U KOHIIE MOJIs BBOJA, €CIIU €CTh
TEKCT 3a IpeJieJIaMu T0JI ¢ COOTBETCTBYIOIIEH CTOPOHBI).

Ilopsi1oK BHINOJHEHHS PAOOTHI
— CocTaBUTh MAaTEMATHYECKYIO MOJICIb 3aa9H.
— BriOpaTh 1 000cHOBaTh HaUOOJIEE PAIMOHATLHBI METO/T PEIICHUS 3aa4u;
— Pa3paborarp anroput™ A penieHus 3a1a4u.
— Hamucate u oTIaguTh IpOrpamMmy.
Xon padoThl:
— BrigenuTs BXOIHBIE M BEIXOAHEIE JAHHBIE
— IlocTpoutpb 0J0K-CXEMY COTIIACHO THITY aITOPUTMUYCCKON KOHCTPYKITUH
— Hammcarp nporpaMMHBIN KOJT Ha S3bIK MPOTPAMMHUPOBAHUS U MPOBEPHUTH pabOTY KOJIa C
BXOJIHBIMH [TapaMeTpamH.

®opma npegocTaBiIeHHs pe3yJibTaTa
— ANTOpUTM MPOTPAMMBI.
— Koxa nporpammel.

Kputepun ouenku:

- «OTIMYHOY» - TEOPETHYECKOEe COJIEpKAHUE Kypca OCBOCHO MOJIHOCTHIO, 6€3 mpoOenoB, yMEHHS
c(hOpMHUPOBAHBI, BCE MPEIYCMOTPCHHBIE MPOTPaAMMON yUeOHBIC 3aJaHUS BBIIOJHCHBI, KAuyeCTBO HX
BBIIIOJIHEHMS OLIEHEHO BBICOKO.

- «XOopomio» - TEOPETUYECKOE COJACPKAHME Kypca OCBOSHO IIOJHOCTBIO, 03
MpoOeJIOB, HEKOTOpble yMeHHS CcHOpPMHpPOBAHBI HEJAOCTATOYHO, BCE IPEIYCMOTPCHHBIC
MporpaMMoil y4eOHBbIE 3aJaHUSl BBIIIOJIHEHBI, HEKOTOpbIe BUABI 33JaHUN BBIMOJIHEHBI C
OIIIOKaMH.

- «Y 1OBIETBOPUTEIIBHOY - TEOPETUUECKOE COJEPKAHUE KypCca OCBOEHO YaCTUYHO, HO
MpoOeNbl He HOCAT CYIIECTBEHHOTO XapakTepa, HeoOXOAMMble YMEHHUS paOdOThl C OCBOCHHBIM
MaTepuajioM B OCHOBHOM C(OPMHPOBAHBI, OOJBIIMHCTBO MPEAYCMOTPEHHBIX MPOrPAMMONA
oOyueHus: y4yeOHBIX 3a/laHui BBIIOJIHEHO, HEKOTOpPBhIE W3 BBHIMOJIHEHHBIX 3alaHuil cojepKaT

OILIIAOKH.

— «HeynoBneTBOPUTENbHO» - TEOPETUUYECKOE COJAEpkKAaHUE Kypca HE OCBOEHO,
HeoOXoIuMBbIe yMeHHUs He c(hOpMHUPOBAHbBI, BBHIIOJHEHHBIC yUeOHbIE 3a/laHusl COJEpKaT rpyobie
OILIIAOKH.

Tema 5.4 PazpadoTka OKOHHOTO NPHJIOKEHHSA

JlaGopatopHoe 3ansaTHE Ne 26 Pa3paboTKka OKOHHOI0 NMPHJI0KEHHUS ¢ HECKOJIBKUMH (POpMaMu.
Hean paGoThI:

— Hayuutbcs npuMeHsATh 0a30Bble MOHATUS TEOPUH MPUOIIIKEHHBIX METOJIOB PELICHMs 3ajJad Ha
OBM.

— CdopmupoBaTth mpeacraBieHre 00 aNropuTMax peHIeHHs NPUKIATHBIX 3a4ad,  Hay4duTcs
HaIMCaHUIO ¥ OTJIAJIKU IPOrPaMMHOIO0 KOJa.

— BpiOpatb u 060cHOBaTh HanboJee palMOHATIBHBIA METO/T M alITOPUTM PEIIECHUs 3a/1auH;

— PazpabotaTh anroput™m Ui pelieHus NPUKIaIHbIX 3a7a4;

— Hanucars nporpaMMHBIN KO ¥ OTJIQJANTh TPOTPaMMYy.

Beinosnus patdory, Bel Oyaere:
ymembs:
- pa3pabaTbIBaTh AITOPUTMBI I KOHKPETHBIX 3a/1a4;
- HCII0JIB30BaTh MIPOTPAMMBI JIJIsl TPApUUECKOr0 OTOOPAaKEHUS AITOPUTMOB;



- OTIPENIETATH CI0KHOCTb PA0OTHI AITOPUTMOB;

- paboTaTh B cpejie MPOrpaMMHUpPOBaHMS;

- peaJM30BBIBaTh IIOCTPOCHHBIC QJITOPUTMBI B BHJE IIPOrpaMM Ha KOHKPETHOM  SI3BIKE
IIPOrPaMMUPOBAHNS;

- BBIIIOJIHATH IIPOBEPKY, OTIIAJKY KOJA IIPOrPAMMBI;

- 0(OpPMIIATH KOJI POTPaMMbl B COOTBETCTBHH CO CTaHJIapTOM KOAMPOBAHUS;

MarepuajibHoe o0ecnieueHue:
— PaGouee mecTo npenogaBares: NepcoOHAIbHBIA KOMITBIOTED, IPOEKTOP, paboyre MecTa
oOy4Jaronuxcs, 10cka yueOHasi, yaeOHast MmeOerb;
— IIporpammuoe obecrieuenre oo1ero u npohecCHOHaIBLHOTO HA3HAYCHHSI, B TOM YHUCIIe
BKJIIOYaroniee B ceds cienyromiee [10:
MS Windows 7 (moamucka Imagine Premium)
MS Office 2007
7 Zip
MS Visual Studio (moxmucka Imagine Premium)
Visual Studio Code
Calculate Linux Desktop

3ananne:

1.®opmynupoBka 3a1aun:

Pa3paborate MHOrOOKOHHOE MTPUIIOKEHHUE.

-Ha rnaBnyto ¢popmy npusnoxeHus noMecTuTh KoMrnoHeHT TAnimate. KoMIIOHEHT 10JKeH peaan30BaTh
MIPOCMOTP MOJIB30BATEIHCKON aHUMAINH, ITyTh KOTOPOMY MPOIUCHIBaeTcs B cBoiicTBe FileName.

- Ha rnaBHO# popme peann3oBaTh NpocaylIMBaHUuEe My3bIKaJIbHOW KOMIIO3UIIUMH ITPU TOMOILHU
kommnonenta TMediaPlayer.

-ITomectuTh Ha opMy IIIaBHOE MEHIO, COJIEPIKAILEE CIIEYIOLINE MYHKTHI:

-3a1aHue |

-3a71aHKe 2

-BBIXO/]1

ITpu BbIOOpe myHKTa MeHIO «3amaHue 1», He0OXOIUMO pealn30BaTh OTKpbITHE (hopMbl «I'paduk» (B
MOJQIBHOM PEXKUME).

Ha gopme «'paduk» pazmMecTuTh 2 BKIAJKH:

- «Tabnuma»- coaepXUT TaONHIly, CojAeprKaliee NMpoTadyaupoBaHHOE 3HaueHHe (PyHKIMU y=f(X) Ha
otpeske [a,b]. KonnyecTBo 3Hauenuit pynkiuii papro n. lllar Beraucisercs no gpopmyne h=(b-a)/n..

- «['paduk» - conepxut rpadpuk pyHkuuu y=f(x), HauepueHHbIH ¢ nomolusio koMrnoHenra TChart.

IIpu BBIOOpE MyHKTa MEHIO «3ajaHue 2», HeoOX0oauMo OTKphITHE (hopMbl «Teopus» (B HEMOIATBHOM
pexxume). Ha dpopme «Teopusi» pacnonoxuts 2 komrnoHenta TreeView u WebBrowser. Y3namu nepeBa
TreeView sBIAIOTCS TeMbl TeopeTHUecKoro martepuaina. Ilo mienuky Ha3BaHMIO TeMbl HEOOXOAMMO
OCYILLECTBUTh 3arpy3Ky COOTBETCTBYIOIIEeH cTpaHuibl html B xommonenT WebBrowser. Ilpu BbiGOpe
MyHKTa MEHIO «BbIXoa», He00X0AMMO 3aKphITh MIPHIIOKEHHUE.



Ne DOyHKLMs Hurepsan
1. Y=2sin(x/3) [~7/2;742]
2. Y=2cos(x/4) [0:37/2]
3. | Y=[sin(x)+cos(x)| [0; =]
4. | Y=sin(x)-cos(x) [0; =]
5. | Y=2sin(x)+3cos(x) [-m:x]
6. | Y=sin(x)+cos2(x) [-m:m]
T Y=2-cos(x) [0:37/2]
8. | Y=sin(+/2x )+cos(x) [0:27]
9. Y=2sin(2x)+1 [-7/2;7/2]
10 | Y=sin(x)+cos(x)-1 [-m:m]

2. Co3nath BHEUIHUA BUJ (POPMBI TPOTPAMMBI
3. Hanwmcatb mporpaMMHbI€ KOJIBI TSI CO3MaHHON (hOPMBI
4. 3amyCTUTh ¥ OTIAAUTH IPOrpamMmy
Ilopsinok BbINOJIHEHHS PA0OTHI
— CocTaBUTh MATEMATUYECKYIO MOJICIIb 3aa4H.
Bri6pats 1 060cHOBaTH Harbosiee palMoOHANBHBIN METO PEIICHUS 3a/1a4H;
Pa3paborate anropuT™ A penieHus 3a1auu.
— Hamucate u oT1aguTh nporpammy.
Xox pabdoThI:
— BpigenuTs BXoIHbBIE U BBIXOHBIC TAHHBIE
— TlocTpouth OGJIOK-CXEMY COTJIACHO THITY aJITOPUTMHUYECKON KOHCTPYKIIHH
— Hamnwucars nporpaMMHBIN KOJI Ha SI3BIK IPOTPAMMHUPOBAHUS U TIPOBEPUTH PadOTY KOJa C
BXOJIHBIMH MapaMeTpamH.

dopma npeaocTraBiIeHus pPe3yJbTaTa
— AJNropuTM™M NporpaMMsl.
— Kox nporpamMmsl.

Kpurepun onenkn:

- «OTIUYHOY» - TEOPETHYECKOE COJEp’KaHHE Kypca OCBOCHO IMOJHOCTHIO, 0€3 MpoOesioB, yMEHUs
chOpMHUPOBAHbI, BCE MPEIyCMOTPEHHbIE MPOTpaMMoOl yueOHbIE 3aJaHHsS BBIOJHEHBI, KaueCTBO HUX

BBITIOJIHEHW A OICHCHO BBICOKO.

- ((XOpOI_HO)) - TCOPCTUUCCKOC COHACpKaHHUC KypCa OCBOCHO IIOJHOCTBIO, 0e3
HpO6€JIOB, HCEKOTOPBIC YMCHUA C(I)OpMI/IpOBaHBI HEAOCTAaTOYHO, BCC NPCAYCMOTPCHHBIC
nporpaMMoﬁ y‘I€6HBI€ 3aaaHus  BBIIIOJHCHBI, HEKOTOPLIC BHU/bI 3aJIaHUil  BEITIOJTHEHBI

OLIMOKaMU.

- «Y 1OBJIETBOPUTEIHHOY - TEOPETUUECKOE COJIEp’KaHNEe Kypca OCBOEHO YaCTUYHO, HO
MpoOesibl He HOCAT CYIIECTBEHHOI'O XapakTepa, HEOOXOJUMbIE YMEHHUs pa0dOThl ¢ OCBOCHHBIM
MaTepuajJoM B OCHOBHOM C(OPMHPOBAHBI, OOJNBIIMHCTBO MPEIYCMOTPEHHBIX IPOrpaMMOn
oOyueHus: y4yeOHBIX 3a/laHui BBIIIOJIHEHO, HEKOTOphIE U3 BBIMOJIHEHHBIX 3a/laHuil cojepx aT
OLIMOKH.

- «HeynoBneTBOPUTENBHO» - TEOPETHUECKOE COJACpKAHUE Kypca HE OCBOEHO,
HeoOXoIMMbIe yMEHHUs He c(hOpMHpOBaHbI, BBHIIIOJHEHHBIE y4eOHbIE 3a/laHusl COJEpKaT rpyoObie
OLIMOKH.



Tema 5.4 PazpaboTka OKOHHOTO NPHJIOKEHHS

JlabopaTopHoe 3ansitue Ne 27 Pa3padoTka UTPOBOro NpuJI0KeHusl.
Ieab padoThi:
- Hay‘-II/ITBCSI IPUMCHATH 0a30BbIE MOHSATHSI TCOpUU HpI/IGJII/DKeHHBIX MCTOJOB PCHICHUA 3ada4d Ha
OBM.
— CdopmupoBath mpencraBicHHe 00 aNTOPUTMAX pEIICHUS NPUKIATHBIX 3a/1ad,  HAay4dUTCs
HAaIMKUCAHUIO U OTJAJKU MPOTrPpaMMHOTO KOJa.
— BeiOpatb u 060cHOBaTh HanboJEe PAIMOHATBHBIA METO/T ¥ AITOPUTM PEIICHUS 3a/1a4U;
— PazpabotaTh anroput™m Juis pelieHus MPUKIaIHbIX 3a1a4;
— Hanwucare nporpaMMHbIi KOJI M OTJIaIUTh IPOTrpamMmy.

Beinosinus patdory, Bel Oyaere:
ymemb:
- pa3pa6aTbIBaTb AJITOPUTMBI JIs1 KOHKPCTHBIX 3a4a4;
- HCIOJIB30BATh IPOTrPAMMBI I TpapUUECKOro 0TOOpakeHUs! aJIrOPUTMOB;
- OIPEIENSTh CJI0XKHOCTh Pa0OTHI AJITOPUTMOB;
- paboTaTh B cpejie MpOrpaMMHUpPOBaHMS;
- p€ajlu30BbIBATL IIOCTPOCHHLIC QAJTOPUTMbBI B BHJAC IpOorpaMM Ha KOHKPCTHOM A3BIKC
IIPOrPaMMHUPOBAHHS;
- BBIIIOJIHATH IIPOBEPKY, OTIAAKY KOJa IIPOrpaMMBbl;
- 0(OPMIIATH KOJI IPOTrPaMMbl B COOTBETCTBUH CO CTAHIAPTOM KOJMPOBAHUS;

MarepuanbHoe obecrieyeHue:
— PaGouee mecTo npenogaBarens: MepcoHAIbHBIA KOMITBIOTED, TIPOSKTOP, padoyre MecTa
oOyuJaromuxcsi, Tocka yaeOHasi, yaeOHas MeOenp;
— IIporpammHoe obecriedeHue oo1ero u npohecCHOHaATbHOIO HA3HAYCHHSI, B TOM YHUCIIE
BKJIFOHaronee B ceds cienyromree [10:
MS Windows 7 (moamucka Imagine Premium)
MS Office 2007
7 Zip
MS Visual Studio (moamucka Imagine Premium)
Visual Studio Code
Calculate Linux Desktop

3aganue:
1.®opmynupoBka 3a1a4u:
Urpa «Yranait kapTy». JlaHO msATh KapT, 4eTblpe KOpOJS M JaMa MUK, MepeBepHYThIE «PyOalIkoi
BBEpx». Llens Urpsl: yragars, rjie HaXOAWTCS Aama IUK 32 HaMMeHblee 4ucio xonos. lllemuok mo
KapTe (xon1) nepeBopauyuBaeT ee. JJ00aBUTH 3ByKOBOE CONpOBOXAeHHE. (3 Oana).
2. Co3pmate BHEIHUH BUA (POPMBI TPOTpaMMBI
3. Hamucarp nporpaMMHbI€ KOJBI Ul CO3aHHON (hOPMBI
1.®opmynupoBka 3a1auu:
Hrpa «I'ne saino». Jlausl Tpu KOp3UHBL. B 0HOM U3 KOP3UH ClIpATaHO Ai1o0. HyHO yragate B Kakoi
Kop3uHe sino. [lleaukoM Mplu Kop3uHa nepeBopaunBaercs. Jl00aBUTh 3BYKOBOE COIPOBOXKJIEHUE.
(3 6amna).
2. Co3nath BHEHIHUNA BUJ (OPMBI TPOTPAMMBbI
3. Hamucarp nporpaMMHbI€ KOJBI Ul CO3aHHON (hOPMBI
IHopsiiok BhINOJIHEHHS PA0OTHI
— CocTaBUTh MaTEMaTUYECKYIO MOJEINb 3aJa4H.
— BniOpaTh 1 000cHOBaTh Hanboee pallMOHATBHBIA METO/T PELICHHS 33Jauu;
— Pazpabotath anropuT™ JUis peleHus 3aauu.



— Hanucate ¥ oTi1IaguTh Iporpammy.
Xox padoThI:
- BBI,ZLGJII/ITB BXOIHBIC U BBIXOAHBIC JAHHBIC
— TlocTpouts 0JIOK-CXEMY COTJIACHO THITY aJlTOPUTMHUYECKON KOHCTPYKIIHH
— Hamucars nporpaMMHBIi KO Ha SI3BIK IPOrPaMMHUPOBAHUS M IPOBEPUTH PadOTy Koza €
BXOIHBIMHU ITapaMCTPaMHU.

dopma npeaocTaBieHnss pe3yJibTaTa
— AJNTOpUTM MPOTPAMMBI.
— Koxa nporpammel.

Kpurepun omenkn:

- «OTIMYHOY» - TECOPETHYECKOE COJCpPIKAHUE Kypca OCBOCHO IOJHOCTBIO, 0€3 MPOOEsIOB, YMEHHS
c(hOpMHUPOBAHbI, BCE MPEIYCMOTPCHHBIE MPOTPAMMON Y4eOHBIC 3a/laHUsl BBIMOJTHEHBI, KAa4eCTBO HX
BBITTOJHEHHS OI[EHEHO BBICOKO.

- «XOopomio» - TEOPEeTUYECKOE COJACpPKAHME Kypca OCBOSHO IIOJHOCTBIO, 03
npoOesoB, HEKOTOpble yMEHHUs Cc(HOPMUPOBAHBI HEJAOCTATOYHO, BCE IPEAYCMOTPEHHbBIC
MPOrpaMMOil  y4eOHBbIC 3aJaHUS BBIIIOJHEHBI, HEKOTOPHIC BHJIBI 3aJaHUN BBIMOJIHECHBI C
OIIMOKaMHU.

- «Y TOBJICTBOPHUTEIIHLHOY - TEOPETUIECKOE COJIEPKaHNE Kypca OCBOSHO YAaCTUYHO, HO
MpoOeNIbl He HOCAT CYIICCTBEHHOTO XapakTepa, HEOOXOAMMBIE YMEHHUS paOdOThl C OCBOCHHBIM
MaTepuaJioM B OCHOBHOM C(OPMHPOBAHBI, OOJBIIMHCTBO MPEIYCMOTPEHHBIX MPOrPaMMOM
oOydeHUs y4eOHBIX 3alaHWUi BBIOJIHEHO, HEKOTOPBHIC W3 BBIMOJHCHHBIX 3alaHUN COIepKaT

OLINOKH.

- «HeynoBIeTBOPUTEIIBHO» - TEOPETHUYECKOE COJIEpKaHue Kypca HE OCBOCHO,
HeoOXOoIMMBbIC YMEHUs He c(hOpPMHPOBAHBI, BBHIIOJHEHHBIC yYICOHBIC 3aJlaHUsl COJEpIKAT rpyObIe
OLINOKH.

Tema 5.5 DTanbl pa3padoTKu NPUIOKEHUI

JlabopaTopHoe 3ansitue Ne 28 PazpadoTka nunrepgeiica npuioxenus.
Hean padoThI:
— Hayuutbcs npuMeHATh 0a30Bble MOHATHS TEOPUM MPHUOIMKEHHBIX METOJIOB PELIEHUS 3ajad Ha
OBM.
— CdopmupoBarh MpeacTaBleHHE 00 JIrOpUTMax peHIeHus MPUKIAAHBIX 3a/1ad,  Hay4duTcs
HaIMCaHUIO ¥ OTJIAJKA IPOrPaMMHOIO0 KOJa.
— BrpiOpatb 1 000cHOBaTh HanboJee palMOHAIBHBIA METO/I M AJITOPUTM PEIICHUS 3a]1auH;
— PazpabotaTh anroput™m i pelieHus NpUKIaIHbIX 3a7a4;
— Hanucars nporpaMMHBIN KO ¥ OTJIAIUTh IPOTPaMMY.

Boinosinus padorty, Bel Oynere:
ymemp:
- pa3pabaThIBaTh AITOPUTMBI JIJIsT KOHKPETHBIX 3a]1aY,
- HCIIOJIB30BATh MPOTPAMMEI JIJIsl TPAPUIECKOT0 OTOOPaKEHUS AITOPUTMOB;
- OIIPEJIENIATH CJIOKHOCTh PAa0OTHI AITOPUTMOB;
- paboTaTh B cpejie MPOrpaMMHPOBAHHUS;
- peaJ M30BBIBATH IOCTPOCHHBIC AJITOPHUTMBI B BHJE IPOTPaMM Ha KOHKPETHOM  SI3BIKE
MPOrPaMMHUPOBAHUS;
- BBITIOJTHATH TIPOBEPKY, OTIAAKY KOJa IPOTPAMMBIL;
- 0()OPMJISITH KOJT TPOTPaMMBI B COOTBETCTBHH CO CTAHAAPTOM KOJUPOBAHUS;



MarepuajbHoe o0ecrieyeHue:
— PaGouee mecTo npenogaBarens: MepcoHaIbHBIA KOMITBIOTED, IPOEKTOP, padoyre MecTa
oOydJaronuxcs, 10cka yueOHasi, yacOHast MmeOeb;
— IIporpammuoe obecrieueHre oo1ero u npohecCHOHaIBLHOTO Ha3HAYCHHSI, B TOM YHUCIIe
BKJIIOYaroniee 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

3ananmue:
1.®opmynupoBKka 3a1a4u:
Jliis mporpamMmel TpeOyeTcst pa3padoTaTh KOHCONBHBIA HHTEpdeiic, naTepdeiic-MeH0 U HHTepdeiic co
cB0OOHON HaBuranuen. PezynmbraToM pa3pabOTKU SIBISIETCS TEKCTOBOE OINKCAHUE 3allpOCOB, ITYHKTOB
MEHIO WM KOMIIOHEHTOB MHTEp(deiica COOTBETCTBEHHO.
Pa3paborats onrcanue noiabp30BaTeNbCKOro HHTepderica s mporpaMmMbl « By TUIBHUK.
2. UcxoHBIMU JAaHHBIMU /7151 IPOTPAMMBI SIBIISIOTCS:
- BpeMsi, Ha KOTOPO€ YCTaHOBIIEH OYyAUIBHUK;
- (haXKOK, MOKA3BIBAIOIINH, BKIIIOYCH OYAMIBLHHUK MU BBIKIIOYCH;
- TIEpUO/1 TIOBTOPEHUs OyIMIBHHUKA: OJTHOKpPATHOE CpadaThIBaHUE, BKIIOUEHUE KaXK/IbIi JIeHb, BKIIFOUCHUE
pa3 B HEZIEIIIO.
3. CoznaTh BHEMIHUN BUA (POPMBI TPOrPaMMBI
4. HammcaTh MporpaMMHBIE KOZBI 7151 CO3AaHHOM (hOPMBI
Ilopsinok BbINOJIHEHHS PA0OTHI
— CocTaBUTh MAaTEMaTHYECKYIO MOJEIb 3aJa4uH.
— BpiOpaTh 1 060cHOBaTH HanboJee palliOHAIBHBIM METO/T PEeLLIEHUs 3a]auu;
— Pa3pabortarp anroput™m A penieHus 3a1a4u.
— Hamucate 1 oTaguTh Nporpammy.
Xoa paGoTsI:
— BplnenuTs BXOAHBIE U BBIXOHBIE JaHHbBIE
— TlocTpouts 6J0K-CXEMY COTIACHO TUIY AITOPUTMUYECKON KOHCTPYKIUH
— Hanwucars nporpaMMHBII KOJT Ha SI3bIK IPOTPaMMHUPOBAHUS U POBEPUTH pabOTY Ko/ €
BXOJIHBIMH ITapaMeTpamH.

®opma npegocTaBieHus pe3ybTaTa
— ANropuT™m NporpaMMsl.
— Kox nporpammel.

Kpurepun ouenku:

- «OTAMYHO» - TEOPETHUECKOE COJepKaHHWE Kypca OCBOEHO IOJHOCTHIO, Oe3 MpoOesoB, yMEHUs
cOpMHUPOBAHbI, BCE MPEIyCMOTPEHHbIE MpPOrpaMMol yueOHbIE 3aJaHHsl BBIIIOJIHEHBI, KaueCTBO HX
BBIITOJIHEHUS OLIEHEHO BBICOKO.

- «Xopouio» - TEOPEeTUYECKOE COJAEpkKAHHE Kypca OCBOEHO IOJHOCThIO, 0e3
MpoOesioB, HEKOTOpble YMEHHS Cc(OpPMHpPOBaHBl HEAOCTATOYHO, BCE MPEAYCMOTpPEHHBIE
nporpaMMoil yueOHbIe 3aJaHUsl BBIIOJIHEHBI, HEKOTOPbIE BH/Bl 3aJlaHU BBINOJHEHBI C
OLIMOKaMHU.

- «Y IOBIIETBOPUTEIILHO) - TEOPETUYECKOE COAEPIKAHUE KypCca OCBOEHO YaCTUYHO, HO
npobesbl He HOCST CYIIECTBEHHOI'O XapakTepa, HeoOXOoJuMble yMEHHUs paboThl ¢ OCBOEHHBIM



MaTepuaJoM B OCHOBHOM C(OPMHPOBAHBI, OOJNBIIMHCTBO MPEIYCMOTPEHHBIX IMPOrpaMMOn
oOyueHus: y4yeOHBIX 3a/laHui BBIIIOJIHEHO, HEKOTOphIE U3 BBHIMOJIHEHHBIX 3alaHuil cojepx ar

OILIIAOKH.

- «HeynoBneTBOPUTEIIBHO» - TEOPETUUYECKOE COJEpkKaHUE Kypca HE OCBOCHO,
He0OXOoIMMbIE YMEHHUs HE C(HOPMHPOBAHBI, BBHIOJIHCHHBIC y4eOHBIC 3aJaHUS COJIEPIKAT rpyObIe
OIINOKH.

Tema 5.5 DTanbl pa3padoTku NPUII0KEHU I

JlaGoparopHoe 3ansiTue Ne 29 TectupoBanue, 0TJIaIKA NPUII0KEHUS.
Hean pa6oTbI:
— Hayuutbcs npuMeHsATh 0a30BbIe MOHATHS TEOPUU MPHOIMKEHHBIX METOJIOB PELICHHS 3a7ad Ha
OBM.
— CdopmupoBath mpencraBicHHe 00 aNTOPUTMAxX pEIICHUS NPUKIATHBIX 3a/1ad,  HAay4dUTCs
HaIMCAHUIO U OTJIAJKA MPOTrPaMMHOTO KOJa.
— BriOpatb u 060cHOBaTh HanboJee PAMOHATBFHBIA METO/I M alITOPUTM PEIICHUS 331a4H;
— PazpabotaTh anroput™m i pelieHus MPUKIaIHbIX 3a1a4;
— Hanwucars nporpaMMHBIi KOJI M OTIaIUTh IPOTpamMmy.

Boinosinus padorty, Bel Oynere:
ymems:
- pa3pa6aTBIBaTb AJITOPUTMBI JIs1 KOHKPCTHBIX 3aJ4a4;
- HCIIOJIB30BATh MIPOTPAMMBI JIJIs1 TPAUUECKOr0 OTOOPaKEHUS AITOPUTMOB;
- OIIPEACIIATH CJI0XHOCTh PAOOTHI AJITOPUTMOB;
- paboTaTh B cpejie MPOorpaMMHUPOBAHMUS;
- p€alu30BbIBATHL IIOCTPOCHHLBIC QAJTOPUTMbLI B BHJAC IpOorpaMM Ha KOHKPCTHOM A3BIKC
MIPOrpaMMHUPOBAHNUS;
- BBIIIOJIHATH IIPOBEPKY, OTIIAAKY KOJa IIPOrPaMMBEI;
- 0(OpMIISITH KOJI TPOTPaMMBbI B COOTBETCTBUU CO CTAaHAAPTOM KOJUPOBAHUS;

MarepuanbHoe o0ecnieyeHue:
— Pabouyee MecTo npenoaBaTelis: MePCOHAIbHBIA KOMIBIOTEDP, IPOEKTOP, paboune MecTa
oOydJaronuxcs, 10cka yueOHasi, yaeOHast MmeOeb;
— IIporpammuoe obecrieueHne oo1ero 1 npoheCcCHOHAILHOIO Ha3HAYCHHMSI, B TOM YHUCIIe
BKJTIOHarolee 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.®opmynnpoBKa 3a1a4u:
BbruncnuTh ¥ BHIBECTH Ha DKpaH TaOJUIly 3Ha4eHUH QyHKIHMH y=a-In(x) npu x, u3MeHstomemcs ot x010
Xk ¢ mrarom dx, a — koncranTa. [Tanens quanora mpejacTaBieHa Ha pucyHke. [Tociae OTIaaKu IporpaMMeI
ClieIyeT TMPOBEPUTH MPABHIBHOCTh PAOOTHI MPOTPAMMBI ¢ TIOMOIIBIO KOHTPOJIBHOTO MIpHMepa (CM. puC.).
VYcraHoBUTE TOUKY OCTAaHOBA HA OTEpaTOp IMepe;] IUKIOM U 3aIycTuTe mporpammy. [locie momnananus Ha
TOYKY OCTAHOBKH, BBIIIOJHUTE MOIIATOBO MPOrpPAMMY U MPOCIEIUTE, KAK MEHSIOTCS BCE NMEPEMEHHBIE B

IMPOLECCE BBINTIOJITHCHU A »



r - T —
oy Tabyruposanve dymxumi | ) M

X0= 1

Xk= 4

Dx= 02

A= 075

Pabory euinonHun cr. Ueaxwos M A
x=1,y=0

x=12,y=0,136741167595466
x=14,y=025235417746591

x=1,6, y=0,352502721934302
x=1,8, y=0,440839998676589
x=2,y=0,5198603854 19959

x=2,2,y=0,591343020273203
x=2 4, y=0,656601553015425

| Buiyncnure ]

.~ 4
CocrtaBbTe mporpaMmy TadynupoBaHus GpyHKUIKHU Y(X), BBIBEAUTE Ha SKpaH 3HaueHUs X U y(x). HyxHblit
BapHaHT 3aJaHus BBIOCPUTEC W3 HWKCIPHUBEICHHOIO CIUCKAa IO YKa3aHUIO IPEMoIaBaTels.
OTKOPPEKTUPYHTE FTIEMEHTHI YIIPABJICHUS B (DOPME B COOTBETCTBUHU CO CBOMM BapHUaHTOM 3aJIaHUSI.

1) y:lO'zbc/x+cos a’x, 2) y= 1.2(3-b)3eIJ + X,
xy==1.5%,=3.5:d%=0.5; Xy =—0.75;x, =-1.5;dx =—0.05;
a=-125:b=-1.5.¢=0.75; a=1.5;b=12;

2. Co3nath BHEIIHUNA BUJ (POPMBI TPOTPAMMBbI
3. Hamucatb nporpaMMHbI€ KOABI JUIsSl CO31aHHON (hOpMBI
Ilopsinok BbINOJHEHHS Pa0OTHI
— CocTraBUTh MaTEMaTHYECKYIO MOJIENb 3a/1aUH.
— BriOpats 1 000cHOBaTH HaubOJIEE PAIIMOHAILHBINA METO/I PEIICHUS 3a]1a4H;
— Pa3pabortarp anroput™m A penieHus 3a1a4u.
— Hamucate u oT1aguTh Nporpammy.
Xoa pa6oThl:
— BpigenuTs BXOJHBIE M BBIXO/IHBIE JaHHBIE
— TlocTpouts 6J0K-CXEMY COTIACHO TUIY JITOPUTMUYECKOH KOHCTPYKIIMH
— Hamucars nporpaMMHBIf KO Ha SI3bIK TPOrPaMMHUPOBAHUS U IPOBEPUTH pabOTy KOJ1a C
BXOJIHBIMH MTapaMeTpamH.

®opma npegocTaBieHus pe3yJbTaTa
— ANropuT™m NporpaMMsl.
— Kox nporpammel.

Kpurepun ouenku:
- «OTIAMYHO» - TEOPETHUECKOE COJepKaHHWE Kypca OCBOEHO MOJHOCTHIO, Oe3 MpoOenoB, yMEHUs

chopMHUpPOBaHBI, BCE MPEAYCMOTPEHHBIE MPOTPAMMOMN ydeOHBIE 3aJaHWs BBITOJTHEHBI, KaueCTBO HX
BBITTOJIHEHUS OLIEHEHO BBICOKO.

- «Xopouio» - TEOPEeTUYECKOE COJAEpkKAHME Kypca OCBOEHO IOJHOCThIO, 0e3

npoOesioB, HEKOTOpble YMEHHsI CPOPMHUPOBAHBI HEAOCTATOYHO, BCE MPEAYCMOTPEHHBIC



MporpaMMoil y4eOHBbIC 3aJaHUsl BBIIOJIHEHBI, HEKOTOPHIC BHABI 3a/laHU{ BBIIOJHEHBI C
OIOKaMH.

- «Y 1OBIIETBOPUTEIILHOY - TEOPETUUECKOE COJIEPKAaHUE Kypca OCBOEHO YaCTUYHO, HO
npoOebl He HOCAT CYIIECTBEHHOTO XapakTepa, HeoOXOoauMble YMEHHS paOOThl ¢ OCBOCHHBIM
MaTepuajoM B OCHOBHOM C(OpPMHpPOBaHBI, OONBIIMHCTBO MPEAYCMOTPEHHBIX MPOTPAMMON
o0y4eHHUs1 y4yeOHBIX 3a/JlaHWK BBITOJTHEHO, HEKOTOPHIC W3 BBIOJHEHHBIX 3aJlaHUN COAEpIKaT
OIITHOKH.

- «HeynmoBneTBOPUTEIIBHO» - TEOPETUUYECKOE COJepkKaHUE Kypca HE OCBOCHO,
HEOOXOUMBbIC YMEHHUs HE COPMHPOBAHBI, BBHIIOJHEHHBIC yU4eOHBIC 3aJaHUS COJEPKAT IpyObIe
OIITHOKH.



Tema 5.6 Uepapxusi ki1accos.

JladopaTopHoe 3ansitue Ne 30 Knaccol OOIL: Buabl, Ha3HAYeHHE, CBOMCTBA, METO/IbI, COOLITHS.
Ieab padoThi:

— HayuuThbcs mpUMEHATh 0a30BbIC MOHATHS TEOPHU MPHUOIMKCHHBIX METOJIOB PEIICHUS 3a7ad Ha
OBM.

— CdopmupoBath mpencraBicHHe 00 aNTOPUTMAX pEIICHUS NPUKIATHBIX 3a/1ad,  HAay4dUTCs
HAaIMKUCAHUIO U OTJAJKU MPOTrPpaMMHOTO KOJa.

— BriOpats 1 060cHOBaTh HaMOOJIEE PAIIMOHATBLHBIN METOJT M AITOPUTM PEIICHUS 3a1a4H;

— Pa3zpaboraTe anropuTm ajis pelIeHus MPUKIAIHBIX 3a7a4,

— Hammcarp nporpaMMHBIN KO ¥ OTJIAAUTh POTPAMMY.

Beinosinus patdory, Bel Oyaere:
ymemb:
- pa3pa6aTbIBaTb AJITOPUTMBI JIs1 KOHKPCTHBIX 3a4a4;
- HCIOJIB30BATh IPOTrPAMMBI I I'papueCcKOro 0TOOpaKeHUs alrOPUTMOB;
- OIPEIENSTh CJI0XKHOCTh Pa0OTHI AJITOPUTMOB;
- paboTaTh B cpejie MpOrpaMMHUpPOBaHMS;
- p€ajlu30BbIBATL IIOCTPOCHHLIC QAJTOPUTMbBI B BHJAC IpOorpaMM Ha KOHKPCTHOM A3BIKC
IIPOrPaMMHUPOBAHHS;
- BBIIIOJIHATH IIPOBEPKY, OTIAAKY KOJa IIPOrpaMMBbl;
- 0(OpPMIIATH KOJI POTPaMMbl B COOTBETCTBHH CO CTaHIapPTOM KOAMPOBAHUS;

MarepuanbHoe obecrieyeHue:
— PaGouee mecTo npenogaBarens: MepcoHAIbHBIA KOMITBIOTED, TIPOSKTOP, padoyre MecTa
oOyuJaromuxcsi, Tocka yaeOHasi, yaeOHas MeOenp;
— IIporpammHoe obecriedeHue oo1ero u npohecCHOHaATbHOIO HA3HAYCHHSI, B TOM YHUCIIE
BKJIFOYaronee B ceds cienyromniee [10:
MS Windows 7 (moamucka Imagine Premium)
MS Office 2007
7 Zip
MS Visual Studio (moamucka Imagine Premium)
Visual Studio Code
Calculate Linux Desktop

3aganue:
1.®opmynupoBka 3a1a4u:
[TocTpouTh cucTeMy KJaccoB i OMHCAHUS IJIOCKMX T'€OMETpUUYECKUX (UIyp: Kpyra, KBajapara,
npsiMoyroyibHUKa. IIperycMoTpeTs MeToIbl Ui CO3/1aHusl 0OBEKTOB, NEPEMEIEHUS Ha MIIOCKOCTH, U3-
MEHEHHs pa3MEPOB U OBOPOTA Ha 3aJaHHBIM yTroOJl.

2. Co3nath BHEIIHUA BUJ (POPMBI TPOTPAMMBI
3. Hammcartp mporpaMMHBIE KOJBI JJIS1 CO3AaHHON (POpPMBI

3agaua

1.®opmynupoBka 3a1auu:
[TocTpouTh omucaHWe Kiacca, COJAEpKamero WHPOPMAIMIO O IMOYTOBOM aJpece OpraHU3aIliy.
[IpemycMOTpeTh BO3MOXKHOCTH pa3/eIbHOTO W3MEHEHHWS COCTaBHBIX YacTed ajpeca, CO3JaHUS U
YHUUYTOXKEHUSI 00BEKTOB 3TOT0 Kiacca.

2. Co3nath BHEIIHUA BUJ (OPMBI TPOTPAMMBI
3. Hammcartp mporpaMMHBIE KOJBI JJIS1 CO3AaHHON (POPMBI
IHopsiioK BbINOJIHEHUS PA0OTHI
— CocTaBUTh MAaTEMATHYECKYIO MOJIENb 3aa9H.



— BriOpath 1 060cHOBaTh HanOOJEe PAMOHATLHBIA METO/T PEIICHUS 3aa4u;
— Pa3pabortarp anropuT™ s peICHHS 3a/1a4H.
— Hamucats 1 0TJIaIuTh IpOrpamMmy.

®dopma npenocTasJieHns pe3yjbTaTa

— AJIropuT™ Nporpammsl.
— Kog nporpaMmsl.

Kpurepum ouenku:

- «OTIMYHOY» - TEOPETHUYECKOEe COJCepPKaHUE Kypca OCBOCHO IOJHOCTBIO, 0€3 MpoOesioB, YMEHUS

chOpMUPOBaHbI, BCE IMPEIyCMOTPEHHbIE MPOrpaMMol yueOHbIE 3aJaHHs BBIIOJIHEHBI, KaueCTBO HX
BBITIOJIHEHUS OLICHEHO BBICOKO.

- «Xopomo» - TEOpEeTUYECKOe COACP)KaHHE Kypca OCBOCHO IIOJTHOCTBIO, 03
npoOesioB, HEKOTOpble YMEHHsI CHOPMHUPOBAHBI HEJAOCTATOYHO, BCE MPEAYCMOTPEHHBIC
MpOrpaMMoOil  y4eOHBIC 3aJaHUsSl BBIIOJHEHBI, HEKOTOPHIC BHJABI 3aJlaHUH BBIOJHEHBI C
OIIMOKaMHU.

- «Y IOBIIETBOPUTEIILHOY - TEOPETUUECKOE COJIEP)KAaHUE Kypca OCBOEHO YaCTUYHO, HO
mpoOesbl He HOCAT CYIIECTBEHHOTO XapakTepa, HeOOXOAMMBbIE yMEHHsS paboThl C OCBOCHHBIM
MaTepuajoM B OCHOBHOM C(OpPMHpPOBAHBI, OOJNBIIMHCTBO MPEAYCMOTPEHHBIX MPOTPAMMON
oOyueHus: y4yeOHBIX 3a/laHUil BBIIOJIHEHO, HEKOTOpbIE U3 BBHIMOJIHEHHBIX 3a/laHuil cofepx aT
OIIIHOKH.

- «HeynoBneTBOPUTENBHO» - TEOPETHYECKOE COJep)KaHue Kypca HE OCBOEHO,
HeoOXOoIMMBbIE yMEHHUs HEe c(pOpMHUpPOBaAHBI, BBHIIOJHEHHbIE y4eOHbBIC 3a/JaHUS COJIEPKaT rpyobie
OIIIHOKH.

Tema 5.6 Uepapxusi Kj1accoB.

JlaGopaTopHoe 3ansiTue Ne 31 O0bsiB/IeHHs Kiacca.

Hean paGoThI:

Hayuutbcs mpuMeHATh 0a30BbIE MOHATHS TEOPHM MPUOIMKEHHBIX METO/OB pEIIeHUs 337ay Ha
OBM.

CdopmupoBaTh mpeacTaBieHHe 00 alropuTMax peHieHusl NPUKIATHBIX 3a4ad,  Hay4duTCcs
HaMMCaHUIO ¥ OTJIAIKU HPOrpaMMHOTO0 KOJa.

BriOpath u 060cHOBaTh HanboJIE€ PALMOHATIBHBIN METO/] U AITOPUTM PELICHUS 3aJ1auy;
PazpaboTtatre anroput™ Juist peleHust MpUKJIAAHbIX 3ajay;

HanucaTte nporpaMmHbIi KOA U OTJIQAUTH IPOTPAMMY.

Boinoainus padorty, Bel Oynere:

ymembp:
- pa3zpabaTbIBaTh aJTOPUTMBI JJIs1 KOHKPETHBIX 3a]1a4;

- HCTIOJIB30BATh MPOTPAMMBI ISl TPAPHUECKOr0 0TOOpaKEHUS aJrOPUTMOB;
- OIPENENSTh CJI0XKHOCTh PabOTHI AITOPUTMOB;

- paboTaTh B cpejie MpOorpaMMHUpPOBAHMS;

pPC€aIN30BBIBATE IMMOCTPOCHHBLIC aJITOPUTMBI B BHAC IpOorpaMM Ha KOHKPETHOM A3BIKC

IPOrpaMMUPOBAHUS;

- BBIIIOJIHATH MTPOBEPKY, OTIIAJIKY KOJa IPOrPAMMBI;
- 0(OpPMIIATH KOJI POTPaMMBbl B COOTBETCTBHH CO CTaHJIAPTOM KOAMPOBAHUS;

MarepunanbHoe obecnieyeHue:

Pabouee mecTo npemnoaaBares: NepCOHANBHBIN KOMIIBIOTED, IPOEKTOP, pabodre MecTa
oOydJaroruxcs, 10cka yueOHasi, yaeOHast MmeOenp;



— TIIporpammuoe obecrieuenue oomero u npodecCHoOHaIbLHOr0 Ha3HAYCHUS, B TOM YHCIIE
BKJTIOYaroniee B ceds cienyromiee [10:
MS Windows 7 (moamucka Imagine Premium)
MS Office 2007
7Zip
MS Visual Studio (moamucka Imagine Premium)
Visual Studio Code
Calculate Linux Desktop

3aganue:
1.®opmynupoBka 3a1a4u:

Onpenenuth Kiacc CHUCOK 3JIEMEHTOB. B ompeaeneHue kiacca BKIIOYHMTH JIBa KOHCTPYKTOpaA JUIs
OTIpeJIeJIEHUs CIHCKA 110 eTr0 pa3Mepy U IMyTeM KOMMPOBaHUs Apyroro cnucka. [Ipeaqycmorpers GpyHKImm
nHBepcuu crucka (123->321) u nmoucka mojcnucka B CIHCKe.

2. Co3natpb BHEIIHUH BU (OPMBI IPOTPAMMBI
3. Hanwucatb mporpaMMHbI€ KOJIBI ISl CO3JaHHON (hOPMBI

1.®opmynnpoBKka 3a1a4u:
OrnpenenuTh KIacC COPTHUPOBAHHBIA CHIHCOK 3JIEMEHTOB. B ompeneneHue kiacca BKIIOYWATH JBa
KOHCTPYKTOpa ISl ONPEACIICHUs CIIMCKA MO €ro pa3Mepy M IyTeM KOIHUPOBAHHUS JIPYroro CIHCKA.
[Ipenycmotrpers GpyHKIIMK JOOABICHHS SJIEMEHTA U CIIUSHUA JBYX COPTHPOBAHHBIX CIIHCKOB.
2. Co3natp BHEIIHUH BHJ (OPMBI IIPOTPAMMBI
3. Hammcatp nmporpaMMHBIE KOJBI JIJIS1 CO3AaHHON (POpPMBI
IMopsiiok BbINOJIHEHHS PA0OTHI
— CocTaBUTh MaTEMaTUYECKYIO MOJIETh 3a/auu.
BriOpats 1 000cHOBaTH HanboJIee PAIIMOHAILHBINA METO/1 PEIICHUS 3a/1a4H;
Pa3paborats aropuT™ s penicHHs 3a/1a4U.
— Hanucate u oTIIaguTh IporpamMmy.
Xoa paGoTsI:
— Bb1genuTs BXOJHBIC U BEIXOJIHBIC TAHHBIC
— Tloctpouts 6J10K-CXEMY COTJIACHO TUITY alTOPUTMHUYECKON KOHCTPYKIIHH
— Hanwucars nporpaMMHBIi KOJT Ha SI3bIK POTPAaMMHUPOBAHUS U MIPOBEPUTH PadOTY KoJa C
BXO/IHBIMHU TTapaMeTPaMH.

®opma npegocTaBieHus pe3yJbTaTa
— AIropuT™M NporpaMMsl.
— Konx nporpammel.

Kputepun ounenku:

- «OTIMYHOY» - TEOPETHYECKOE COJEpKAHUE Kypca OCBOCHO MOIHOCTHIO, 0€3 MpoOenoB, YMEHUS
chopMHUpPOBaHBI, BCE MPEAYCMOTPEHHBIE MPOTPAMMOMN ydeOHBIE 3aJaHWs BBITOJTHEHBI, KaueCTBO HX
BBITTOJIHEHHS OIIEHEHO BLICOKO.

- «Xopomo» - TEOpeTUYECKOe COJAEp)KaHHE Kypca OCBOCHO TMIOJTHOCTBIO, 0Oe3
nmpo0OenoB, HEKOTOpble YMEHHUs CPOPMHUPOBAHBI HEJIOCTATOYHO, BCE MPEAYCMOTPECHHBIC
MporpaMMoil y4eOHbIC 3aJaHUsl BBIIOJHEHBI, HEKOTOPHIE BHABI 3a/laHU{ BBIOJHEHBI C
OIITMOKaMH.

- «Y 1OBIETBOPUTEIIBHOY - TEOPETUUECKOE COJIEP)KAaHUE Kypca OCBOEHO YaCTUUHO, HO
MpoOeNbl He HOCAT CYIIECTBEHHOTO XapakTepa, HeoOXOAMMble YMEHHUS pabOThl C OCBOCHHBIM
MaTepuajioM B OCHOBHOM C(HOPMHPOBAHBI, OOJBIIMHCTBO MPEAYCMOTPEHHBIX MPOTPAMMON
oOyueHUs y4eOHBIX 3a/laHUi BBIOJHEHO, HEKOTOPBhIC U3 BBHIMOJHEHHBIX 3aJaHU COJEpKar
OIITNOKH.



— «HeynoBneTBOPUTENBHO» - TEOPETHUYECKOe COJEpKaHue Kypca HE OCBOEHO,
HEOOXOUMBbIC YMEHUsI HE C(OPMHUPOBAHBI, BBHITOJTHCHHBIC yUe€OHBIC 3a/JaHHS COJEPKAT TpyoObIe
OIIHUOKHU.

Tema 5.6 Uepapxus ki1accos.

JlabopaTopHnoe 3ansiTue Ne 32 Co3nqaHue HacJieJOBAHHOIO KJlacca.

Ieab padoThi:

— Hayuutbcs npuMeHsATh 0a30BbIe MOHATHS TEOPUH MPUOIIKEHHBIX METOJOB PELICHHS 3a1ad Ha
OBM.

— CdopmupoBarh MpeacTaBleHHE 00 IrOpUTMAax peLIeHUs MPUKIAAHBIX 3a/4ad,  Hay4dHUTCs
HAIMCaHUIO ¥ OTJIAJKA IIPOrPaMMHOIO KOJa.

— BriOpats 1 060cHOBaTh HanboJee palMOHATBHBINA METOJT M aJITOPUTM PEILICHHS 3a/1a4H;

— Pazpaborarp anroput™ AJs peieHus MPUKIaTHbIX 3a/1a4;

— Hanucars nporpaMMHbIN KO ¥ OTJIAIUTh IPOTPaMMYy.

Brinosinus padorty, Bl Oynere:
ymemp:
- pa3pabaTbIBaTh AITOPUTMBI Ul KOHKPETHBIX 3a/1a4;
- HCTIOJIB30BATh MPOTPAMMBI ISl TPAPUUECKOTO OTOOpaKEHUS aJrOPUTMOB;
- ONPEAEIATH CI0XKHOCTb PA0OTHI AITOPUTMOB;
- paboTaTh B cpejie MporpaMMHUpPOBAHHS;
- pealu30BBIBaTh IIOCTPOCHHbIE aJITOPUTMBI B BHJE MPOrpaMM Ha KOHKPETHOM S3bIKeE
IIpOrpaMMUpPOBAaHUS;
- BBINOJIHATB IIPOBEPKY, OTIAJAKY KOJa IPOrPaMMBbl;
- O(bOpMJI?ITI) KOI ImmporpaMmbl B COOTBECTCTBHUU CO CTAHAAPTOM KOAUPOBAHMA,

MaTepna.ﬂbﬂoe odecreueHue:
— Pabouee mecTo nmpenoaaBaTelIAa: HepCOHaHLHLIP’I KOMIIBROTED, ITPOCKTOP, pa6oqI/Ie MECTa
o0yyaromuxcs, J0cka yueOHas, yueOHas MeOelb;
— IlporpammHoe obecriedeHre o01ero 1 NpopeccCHOHaNbHOI0 Ha3HAYEHUSI, B TOM YHCIIE
BKITIOUatoee B ceds cienyromiee [10:
MS Windows 7 (moamucka Imagine Premium)
MS Office 2007
7 Zip
MS Visual Studio (moamucka Imagine Premium)
Visual Studio Code
Calculate Linux Desktop

3aganme:

1.®opmynupoBka 3a1auu:
CocTaBuTh oOIMCaHUE Kjacca JUIsi OOBEKTOB-BEKTOPOB, 3aJaBA€MBbIX KOOpJMHATaMU KOHIIOB B
TpeXMepHOM TMpocTpaHcTBe. (OOecrneuuTh ONepaluy CIOKEHUS M BBIUUTAHUS BEKTOPOB C
MOJIyY€HUEM HOBOTO BEKTOPa (CYMMBI WJIM PA3HOCTH), BEIYMCIICHUS CKAJISIPHOTO MPOMU3BEICHUS IBYX
BEKTOPOB, JJIMHBI BEKTOPa, KOCUHYCA yIila MEXly BEKTOpamH.
2. Co3natph BHEIIHUHN BUJ GOPMBI IPOrPaMMBbI

3. Hammcatp mporpaMMHBIE KOJBI JJIS1 CO3AaHHON (POpPMBI

1.®opmynupoBka 3a1auu:

CocTaBUTh OMMCaHUE KJlacca MPSIMOYTOJIBHUKOB CO CTOPOHAMU, MMapajuIEIbHBIMU OCSM KOOpJAUHAT.
IIpenycMOTpeTb BO3MOXHOCTb IE€PEMELIEHUs MNPSIMOYTOJIbHUKOB Ha IUIOCKOCTH, W3MEHEHUs
pa3MepoB, IIOCTPOEHUS HAWMEHBIIEro MpPsAMOYrOJIbHMKA, COJAEpXKallero JBa  3aJaHHBIX
NpsIMOYrOJIbHUKA, W TPSIMOYTOJbHUKA, SBISIIOIIErocs oOmeld dYacThio (IepeceueHueM) IBYyX



NPSIMOYTOJILHUKOB.
2. Co3naTthk BHEMHUN BUJ (HOPMBI TPOTPAMMBI
3. Hamucatb nporpaMMHbI€ KOABI U CO3AaHHON (hOPMBI
IMopsiiok BbINOJHEHUSI PA0OThHI
— CocTaBUTbh MAaTEMaTUYECKYIO MOJIEIb 3a/]auu.
— BriOpaTh 1 000cHOBaTh HaUOOJIEE PAIMOHAILHBIM METO/T PEIICHUS 3aa4H;
— Pazpabotatp anropuT™ Ui peleHus 3aJauu.
— Hanucate u oT/1aguTh IporpamMmy.
Xon padoThl:
— BbiaenuTs BX0/IHbBIE U BBIXOJAHBIE JaHHBIE
— Tloctpouts 6J10K-CXEMY COTJIACHO TUITY aJITOPUTMHUUYECKON KOHCTPYKIIHH
— Hanmcarp nporpaMMHBIN KOJT Ha SI3bIK IPOTPaMMUPOBAHUS U TIPOBEPHUTH paboTy Koja ¢
BXO/IHBIMHU MTapaMeTpaMH.

®opma npegocTaBiaeHHs pe3yJibTaTa
— ANTOpUTM MPOTPAMMBI.
— Koxa nporpammel.

Kputepun ouenku:

- «OTIMYHOY» - TEOPETHYECKOE COJIEpKAHUE Kypca OCBOCHO MOJIHOCTHIO, 0€3 MmpoOenoB, yMEHHS
c(hOpMHUPOBAHbI, BCE MPEIYCMOTPCHHBIE MPOTPaAMMON yUeOHBIC 3aJaHUS BBIOJHCHBI, KAueCTBO WX
BBIIIOJIHEHMS OLIEHEHO BBICOKO.

- «XOopomio» - TEOPEeTUYECKOE COJACpPKAHME Kypca OCBOSHO IIOJHOCTBIO, 03
MpoOeJIOB, HEKOTOphle yMeHHS Cc()OpPMHpPOBAHBI HEJAOCTATOYHO, BCE IPEIYCMOTPCHHBIC
MporpaMMoil y4eOHBbIE 3aJlaHUsl BBIIIOJIHEHBI, HEKOTOpbIE BUJABI 33JaHUN BBIMOJIHEHBI C
omuOKaMHu.

- «Y IOBJIETBOPUTEIIHLHOY - TEOPETUUECKOE COJIEp’KaHUe Kypca OCBOGHO YAaCTUYHO, HO
MpoOeNbl He HOCAT CYIIECTBEHHOTO XapakTepa, HeoOXOAMMble YMEHHUS pabOThl C OCBOCHHBIM
MaTepuajioM B OCHOBHOM C(OPMHPOBAHBI, OOJBIIMHCTBO MPEAYCMOTPEHHBIX MPOrPAMMONA
oOyueHus: y4yeOHBIX 3a/laHuil BBIOJIHEHO, HEKOTOphIE W3 BBIMOJIHEHHBIX 3alaHuil cojep aT
OIITHOKH.

- «HeynoBneTBOPUTENbHO» - TEOPETUUYECKOE COJAEpkKAaHUE Kypca HE OCBOEHO,
HeoOXoIuMBbIe yMeHHUs He c(hOpMHUPOBAHBI, BBHIIOTHEHHBIC yUeOHbIE 3a/laHUsl COJIEpKaT rpyobIe
OIITNOKH.



Tema 5.6 Uepapxusi ki1accos.

JlabopaTopHoe 3ansiTue Ne 33 IlporpaMmMupoBanue NpuJIOKeHUI.
Ieab padoThi:
- Hay‘-II/ITBCSI IPUMCHATH 68,30BBI€ IOHATHUA TCOPUU HpI/I6JII/I)KeHHbIX MCTOJOB PCHICHUA 3ada4 Ha
OBM.
— CdopmupoBaTh mpencTaBieHHEe 00 alTOPUTMaX pEHICHUS NPUKIATHBIX 3a/1ad,  HayduTCs
HAaIMKUCAHUIO U OTJAJKU MPOTrPpaMMHOTO KOJa.
— BriOpatb u 060cHOBaTh HanboJee palMOHATIBLHBIA METO/T M alITOPUTM PEIICHUS 3a/1auH;
— PazpabotaTh anroput™m Juis pelieHus MPUKIaIHbIX 3a1a4;
— Hanwucars nporpaMMHBIi KOJT M OTIaIUTh IPOTpaMMy.

Beinosinus patdory, Bel Oyaere:
ymemb:
- pa3pa6aTbIBaTb AJITOPUTMBI JIs1 KOHKPCTHBIX 3a4a4;
- HCIOJIB30BATh IPOTrPAMMBI I TpapUUECKOro 0TOOpakeHUs! aJIrOPUTMOB;
- OIPEIENSTh CJI0XKHOCTh Pa0OTHI AJITOPUTMOB;
- paboTaTh B cpejie MpOrpaMMHUpPOBaHMS;
- p€ajln30BbIBATHL IIOCTPOCHHLIC AJIIrOpUTMBI B BHAC IIpOorpaMM Ha KOHKPETHOM  A3BIKC
IIPOrPaMMHUPOBAHHS;
- BBIIIOJIHATH IIPOBEPKY, OTIAAKY KOJa IIPOrpaMMBbl;
- 0(OpPMIIATH KOJI POTrPaMMbl B COOTBETCTBHHM CO CTaHIapPTOM KOAMPOBAHUS;

MarepuanbHoe obecrieyeHue:
— PaGouee mecTo npenogaBarens: MepcoHAIbHBIA KOMITBIOTEP, TIPOSKTOP, padoyre MecTa
oOyuJaromuxcsi, Tocka yaeOHasi, yaeOHas MeOenp;
— IIporpammHoe obecriedeHue oo1ero u npohecCHOHaATbHOIO HA3HAYCHHSI, B TOM YHUCIIE
BKJIFOYaronee B ceds cienyromniee [10:
MS Windows 7 (moamucka Imagine Premium)
MS Office 2007
7 Zip
MS Visual Studio (moamucka Imagine Premium)
Visual Studio Code
Calculate Linux Desktop

3aganue:

1.®opmynupoBka 3a1a4u:

Hanncate Windows-00beKTOB B NMPHJIOKEHHUIX Ha s3blke C++ MpHilo’KeHUEe, 3arojOoBOK INTaBHOIO OKHA
kotoporo coaepxut @. . O., rpynny u Homep Bapuanra. [Iporpamma nomkHa

JUHAMUYECKH OTOOpakaTh MHGpOpManKio 00 M3MEHEHUHM 3aJaHHOM XapaKTepPUCTHUKU KOMIIbIOTEpa B
rpaduueckoit dopme, ucrnonb3ys komnoneHT Chart unmu cpenctsa pucoBanus GDI. I'paduk gomxen
oroOpakaTb 3HA4YEHHE 3a/JlaHHOW XapaKTEPUCTUKU C ABTOMATHUYECKOH MPOKPYTKOM BJIEBO MO Mepe
nosiByieHnss HOBBIX AaHHBIX (Ctrl+Shift+N mpuBoguT K TOMy ke pe3ynabTary), B KOTOPOM BBIOMpaeM
KpOME CTONOYaThIX M KPYroBbIX JuarpamMm). IIpomexyTok BpeMeHM MeXAy I0CiIe10BaTeIbHbIMU
3aMepamMH 3HAYEHUS! XapaKTePUCTHKH, a TAK)Ke JOMOJHHUTEIbHBIE MapaMeTpbl 0ToOpakeHus rpaduka B
COOTBETCTBHH C 3a/IaHUEM JIOJKHBI 33/1aBaThCs B TUAJIOTOBOM OKHE.

1).. OTobpaxars rpaduk 3arpy3ku mporeccopa (Ctrl+Shift+N mpuBomut kK TOMy XK€ pe3ynbTaTy), B
KOTOPOM BBIOMpAEM B JIMAJIOTOBOM OKHE BBIOMpATh HOMEp MPOLIECCOpa)

2 OroOpaxkats Tekyuuii pazmep 3aganHoi manku (Ctrl+Shift+N npuBoaut x Tomy ke pe3ynbTary), B
KOTOPOM BBIOMpaeM UM MAIKH 33J]aeTCsl B TUAIIOTOBOM OKHE)

3 OrobpaxxaTh pazMep ouepean MeyaTu 3alaHHOr0 B IMaJI0r0BOM OKHE MPUHTEPA.



4 OroOpakaThb KOJUYECTBO 3amylleHHBbIX B cucteme mnpoueccoB (Ctrl+Shift+N npuBomut x Tomy ke
pe3yabTary), B KOTOPOM BBIOMpAaeM B JMAJOrOBOM OKHE 3aJaBaTh INA0JOH MMEH OTCIIEKHBAEMBIX
MIPOIIECCOB).
5 OTobOpakaTh MPOLIEHT 3arpy3Ku Ipoleccopa 3alaHHbIM B IHAJIOTOBOM OKHE IIPOLIECCOM.
6 OToOpaxars 00bEM 3aHUMAEMOM 3aJaHHBIM B THAJIIOTOBOM OKHE IIPOIIECCOM BUPTYaJbHOU
namsITu
7 OToOpakaTh KOJMYECTBO OTIPABICHHBIX IAKETOB Yepe3 YKa3aHHBIM B JUAJIOTOBOM OKHE CETEBOM
uHTEepQeric.
8 OTobpakaTh 4acTOTy OOpalIeHU Ha YTEHNE/3aUCh K JUCKY, BRIOpPAaHHOMY B JMAJIOrOBOM
OKHE
9 Oro0paxaTh KOJIMYECTBO MPOLIECCOB C PA3IUYHBIMU 3HAYEHUSIMU IPUOPUTETOB B BUJIE
CTOJI0YATON AUArpaMMBbl.
10 OroOpaxkaTh KOJIMYECTBO PabOTAIOMIMX WM OCTaHOBIEHHBIX CIyX0 (Ctrl+Shift+N npuBoaut k Tomy
e pe3yJsibTaTy), B KOTOPOM BBIOMpAeM MEpPEKIIOUEHHE THUIIOB I'paMKOB pealn3oBaTh B JAMAJIOrOBOM
OKHE)
11 Otobpaxats pazmep (aiina mogkayku u cBobogHou duznyeckoit namsatu (Ctrl+Shift+N npuBoaut
TOMYy K€ pe3yJibTaTy), B KOTOPOM BBIOMpAaeM TMEPEKIIOYCHUE THIOB TpaUKOB pealn30BaTh B
JIMAJIOTOBOM OKHE).
12 OrobOpaxarb KOJWYECTBO IMOTOKOB, 3alyLIEHHBIX B PA3JIMYHBIX IpolEeccax, B BHUJE CTOJOYATOM
muarpammbl (Ctrl+Shift+N npuBoguT Kk ToMy e pe3ynbrary), B KOTOPOM BBIOMpPaeM KOJIUYECTBO
CTOJIOIIOB-00BEKTOB B IPMIIOKEHUSX Ha si3bIke C++ MPOIECCOB 33/1aBaTh B TUAIIOTOBOM OKHE).
13 Otobpaxars 0O0beM CBOOOJHOW MaMATH Ha JIOTMYECKMX JUCKaX B BHUJAE KPYIOBOWM Juarpammbl
(Ctrl+Shift+N npuBoauT K TOMYy Xe€ pe3ynbTaTy), B KOTOPOM BBIOMpaeM B JIHAJIOTOBOM OKHE
IIPEJOCTaBUTh BO3MOXKHOCTh BKJIIOYATh WM OTKIIOYATh B JMarpaMMmy HH(OpPMAlMd O CMEHHBIX
HOCHUTEJISIX).
14 OroOpaxkaTb B BHJE CTOJIOUATONW AMarpaMMbl 00beM HCHOJIb3yeMoW mamsaTd y 10 mpoueccoB ¢
HauOOJIBIIIMM 3HAYCHUEM ITOTO IMapameTpa.
15 OroOpaxkaTb JUHAMUKY MCIIOJIB30BaHMs OMNEPATUBHOM MaMsATH B BHUJE KPYroBOM IuarpamMMbl ¢
CEeKTOpPaMH, COOTBETCTBYIOUIMMH: 5 HanOoJee aKTUBHO HCHONB3YIOUIMX MaMsTh IMPOIECCOB, 00BEMY
NaMSTH, UCTIONIb3YIOIIHUMCS CTaIbHBIMU ITPOLIECCAMU, a TaKKe 00BbEMY CBOOOAHOM MaMsATH.
2. Co3nath BHEHIHUNA BUJ (POPMBI TPOTPAMMBbI
3. Hamucatb nporpaMMHbI€ KOJBI JUIS CO31aHHON (hOpMBI

IMopsiiok BbINoOJIHEHUS PAdOTHI

— CocraBUTh MaTEMaTHYECKYIO MOJIENb 3a/1a4H.

— BriOpaTh 1 000cHOBaTh Hanboee pallMOHAIBHBIA METO/ PELIeHN 33/]auu;

— Pazpabotath anropuT™ IS pemieHus 3aJauu.

— Hanwmcats 1 0TIaAUTH IPOTpaMMy.
Xoa paGoTsI:

— BolaenuTs BXOJHBIE U BBIXO/IHBIE TaHHBIE

— TlocTpouts 6JI0K-CXEMY COTIIACHO TUILY aITOPUTMUYECKON KOHCTPYKIIMU

— Hamnucars nporpaMMHBIf KO Ha SI3bIK IPOrPaMMHUPOBAHUS M IIPOBEPUTH PadOTy Koz €

BXOJIHBIMH MTapaMEeTPaMH.

dopma npenocraBjieHus pe3yJibTaTa
— ANropuT™M NporpaMmsl.
— Koa nporpaMmsl.

Kpurepun ouenku:

- «OTAMYHOY» - TEOPETHUYECKOE COJepKaHHWE Kypca OCBOCHO IMOJHOCTHIO, 06€3 MpoOesoB, YMEHHS
c(OpMUPOBAHbI, BCE IMPEIyCMOTPEHHbIE MpPOrpaMMoOil ydeOHbIE 3aJaHUSl BBIMOJIHEHbBI, KaueCTBO MX
BBIITOJIHEHUS OLIEHEHO BBICOKO.



- «Xopomo» - TEOpPeTHYECKOe COAEpKaHHWE Kypca OCBOEHO IMOJHOCThIO, 0e3
npoOesioB, HEKOTOphIe yMEHHS C(HOPMHPOBAHBI HEIOCTATOYHO, BCE IPEIYCMOTPEHHEIC
nporpaMMoil yueOHbIE 3aJaHUsl BBIIOJHEHbI, HEKOTOpPBIC BHJBI 33/JaHUN BBIMOJHEHBI C
omKrOKaMu.

- «Y IOBJIETBOPUTEIIBHOY - TEOPETUYECKOE COAECPIKaHNE Kypca OCBOSHO YaCTHYHO, HO
npoOesl He HOCAT CYIIECTBEHHOT'O XapakTepa, HeOOXOoJuMble yMEHHUs paboThl ¢ OCBOCHHBIM
MaTepuaJioM B OCHOBHOM C(OPMHPOBaHBI, OOJIBIIMHCTBO MPEAYCMOTPEHHBIX HPOrpaMMOii
o0y4yeHHs y4eOHBIX 3aJaHUH BBHIOJIHEHO, HEKOTOPHIE W3 BBINOJHEHHBIX 33JaHUN coaepKaT
OLIMOKH.

- «HeynoBneTBOPUTEIbHO» - TEOPETHUYECKOE COJEepKaHHUE Kypca HE OCBOCHO,
HE00X0AMMBIE YMEHHS He C(OPMHPOBAHBI, BBHIIIOJHEHHbIE ydeOHBIC 3a/laHUs COJIEpXKAT IpyObIe
OLIMOKH.



Tema 5.6 Uepapxusi ki1accos.

JlabopaTopHoe 3ansitue Ne 34 Ileperpy3ka meTooB.
Ieab padoThi:
— Hayuutbcst npuMeHsaTs 0a30BbIe MOHATHS TEOPUH NPUOIIKEHHBIX METOJOB PELICHHS 3a1ad Ha
OBM.
— CdopmupoBarh MpencTaBieHHE 00 ITOPUTMAX pEIICHUs MPHUKIAAHBIX 33434,  HAy4YUTCS
HaIlMCaHUIO ¥ OTJIAJIKU IPOrPaMMHOIO0 KOJa.
— BriOpats 1 060cHOBaTH HanboJee palMOHAIBHBINA METOJI M aJITOPUTM pEILEHHs 3a]1auH;
— Pa3paborarh anroput™ A pelieHus NpUKIaJHbIX 3a1a4;
— Hanucars nporpaMMHBINf KO ¥ OTJIAJUTh IPOTPaMMYy.

Beinosinus patdory, Bel Oyaere:
ymemb:
- pa3pa6aTbIBaTb AJITOPUTMBI JIs1 KOHKPCTHBIX 3a4a4;
- HCIOJIB30BATh IPOTrPAMMBI I TpapUUECKOro 0TOOpakeHUs! aJIrOPUTMOB;
- OIPEIENSTh CJI0XKHOCTh Pa0OTHI AJITOPUTMOB;
- paboTaTh B cpejie MpOrpaMMHUpPOBaHMS;
- p€alu30BbIBATHL IIOCTPOCHHBLIC AJTOPUTMBI B BHAC IpPOorpaMM Ha KOHKPETHOM A3BIKC
IIPOrPaMMHUPOBAHHS;
- BBIIIOJIHATH IIPOBEPKY, OTIAAKY KOJa IIPOrpaMMBbl;
- 0(OpPMIIATH KOJI POTrPaMMbl B COOTBETCTBHHM CO CTaHIapPTOM KOAMPOBAHUS;

MarepuanbHoe obecrieyeHue:
— PaGouee mecTo npenogaBarens: MepcoHAIbHBIA KOMITBIOTED, TIPOSKTOP, padoyre MecTa
oOyJaromuxcsi, Tocka yaeOHasi, yaeOHas MeOenb;
— IIporpammHoe obecriedeHue oo1ero u npohecCHOHaATbHOIO HA3HAYCHHSI, B TOM YHUCIIE
BKJIFOYaronee B ceds cienyromniee [10:
MS Windows 7 (moamucka Imagine Premium)
MS Office 2007
7 Zip
MS Visual Studio (moamucka Imagine Premium)
Visual Studio Code
Calculate Linux Desktop

3apanmue:
1.®opmynupoBka 3a1a4u:
Hanucate MeTon min(x, y), HaXOJMIIM MHUHUMAaIbHOE 3HAYeHHE U3 ABYX yucel. C ero momoisko
HaWTH MUHUMAJIbHOE 3HAUEHHUE W3 YEThIPEX Yucen a, b, ¢, d. 2.
2. Co3nath BHEIIHUMA BUJ (POPMBI TPOTPAMMBI
3. Hammcartp mporpaMMHBIE KOJBI JJIS1 CO3AaHHON (POPMBI

1.®opmynupoBka 3a1auu:
Hanucars metoq max(X, y), HaXOASIIUM MaKCUMaJIbHOE 3HaYeHue U3 IByX unces. C ero mnomMoIubo
HaWTH MaKCUMaJIbHOE 3HAYCHHE U3 YeThIpEX uucen a, b, ¢, d.
2. Co3nath BHEIIHUA BUJ (OPMBI IPOTPAMMEBI
3. Hammcartp mporpaMMHBIE KOJBI JJIS1 CO3AaHHON (POPMBI
IHopsiioK BbINOJIHEHUS PA0OTHI
— CocTaBUTh MaTEMATHYECKYIO MOJIENb 3aa9H.
— BpiOpath 1 060cHOBaTH HanboJee pallOHATBHBIN METO/T PEeLlIEHUs 3a/]a4uu;
— Pa3pabortarp anropuT™ A peuieHus 3a1a4u.
— Hamucate u oTnaguTh IpOrpamMmy.



Xon paboThr:
— BblaenuTs BXOJHBIE U BBIXOJIHBIE JaHHBIE
— Tloctpouts 6JI0K-CXEMy COTIIACHO TUITY AITOPUTMUYECKON KOHCTPYKIIMU

— Hanwucars nporpaMMHBII KOJT Ha SI3bIK IPOTPaMMHUPOBAHUS U IPOBEPUTH PabOTY Koja C
BXOJIHBIMHU ITapaMEeTPaMH.

dopma npenocTraBiieHus pe3yJbTaTa
— AJNTOpUTM NPOTPAMMBI.
— Koxa nporpammel.

Kpurepun onenkn:

- «OTIUYHOY» - TEOPETHYECKOE COJEp’KaHHE Kypca OCBOCHO IOJHOCTHIO, 0€3 MpoOesioB, yMEHUs
chOpMHUPOBAHbI, BCE MPEIYCMOTPEHHBIE MPOTPaAMMON YyueOHBIC 3aJaHHsS BBIOJHEHBI, KAueCTBO HX
BBIIOJIHEHUS OLIEHEHO BBICOKO.

- «XOopomio» - TEOPETUYECKOE COJACpPKAHME Kypca OCBOSHO IIOJHOCTBIO, 03
MpoOeJIOB, HEKOTOphIe yMeHHS Cc)OPMHpPOBAHBI HEJAOCTATOYHO, BCE IPEIYCMOTPCHHBIE
porpaMMoil y4eOHbIE 3aJaHUSl BBIIOJIHEHBI, HEKOTOPbIE BHUABI 3aJlaHUN BBINOJHEHBI C
OIIIOKaMH.

- «Y IOBJIETBOPUTEIIHLHOY - TEOPETUUECKOE COJIEPKaHNe Kypca OCBOGHO YACTUYHO, HO
MpoOeNIBl He HOCAT CYIIECTBEHHOTO XapakTepa, HEOOXOAMMBIE YMEHHUS paObOThI C OCBOCHHBIM
MaTepuajoM B OCHOBHOM C(OpPMHpPOBaHBI, OONBIIMHCTBO MPEAYCMOTPEHHBIX MPOTPaMMON
oOydeHUs: y4eOHBIX 3alaHUi BBITOJIHEHO, HEKOTOPBbIC W3 BBIMOJTHCHHBIX 3aJaHUN COJEPKAT
OIIIMOKH.

- «HeynoBIeTBOPUTEIIBHO» - TEOPETHUYECKOE COJIEp)KaHWe Kypca HE OCBOCHO,
HEeoOXOoIMMBbIC YMEHHUs HEe c(hOpPMHPOBAHBI, BBHIIIOJHEHHBIC yYICOHBIC 3aJIaHUsl COJEpIKAT rpyObIe
OIIIMOKH.
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