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1 BBEAEHUE

BaxHyl0o 4acTh TEOpeTH4ecKoil U mpodecCHOHAIBHOM MPAKTUYECKON MOJATOTOBKUA O0YYarOIIUXCs
COCTABJISIIOT JIA0OPATOPHBIE 3AHSATHUS.

CoctaB M cojepkaHue JadOpaTOpPHBIX 3aHATUN HaANpaBlieHbl Ha peanusanuio DenepanbHOro
roCyIapCTBEHHOI0 00pa30BaTeNIbHOTO CTaHIapTa CpeIHEro NpodhecCHOHaILHOTO0 00pa30BaHusl.

Benymieit  aumakTH4eckodl — menbio  1a0OpaTOpHBIX — 3aHATHHA  sBiseTcsl  (hopMupoBaHHe
npoecCHOHANBHBIX MPAKTUYECKUX YMEHUN (YMEHHI BBINOJHATH ONpEIeNIeHHbIE JAEUCTBUS, ONEpaluH,
HE00XO/IMMBIE B TOCIEAYIOMEM B MPO(ECCHOHAIBHOM NEATENIbHOCTH), HEOOXOUMBIX B MOCIEIyIOIei
y4eOHOM e TEIbHOCTH.

Benymieli muaakTHYeCKOW I1eb0  J1a0OpAaTOPHBIX 3aHITHHA SIBJISETCS OKCIEPUMEHTAIBLHOE
MOATBEPK/ICHUE U MPOBEPKA CYIIECTBEHHBIX TEOPETHUECKUX MOJIOKEHUH (3aKOHOB, 3aBUCUMOCTEH ).

B coorBercTtBUM ¢ paboueil mporpamMmoil y4eOHOW AMCHUIUIMHBI «OCHOBBI aJTOPUTMU3AIUU U
MIPOrpPaMMHUPOBAHUS TIPETYCMOTPEHO MPOBEACHUE T1a00paTOPHBIX 3aHATUH.

B pe3ynbrare ux BHIIOJHEHMS], 00yUarOIIUNiCs JOIDKEH:

ymemp:

- pa3pabaThIBaTh ATOPUTMBI I KOHKPETHBIX 3a/1a4;

- HCIIOJIB30BATh MIPOTPAMMBI JIJIs1 TPAUUECKOr0 OTOOPAKEHUS AITOPUTMOB;

- OIPEIENSTh CJI0XKHOCTh PadOTHI AJITOPUTMOB;

- paboTaTh B cpejie MPOrpaMMHUPOBAHMUS;

-  pEaJn30BBIBAaTh IIOCTPOCHHBIE QJITOPUTMBI B BHJAE IPOrpaMM HAa KOHKPETHOM  SI3BIKE
MIPOrpaMMHUPOBAHUS;

- BBIIIOJIHATH MIPOBEPKY, OTIIAJKY KOJIa TPOTrpaMMBl;

- 0(OPMIIATH KOJI MPOTPaMMBbl B COOTBETCTBUH CO CTAHIAPTOM KOJMPOBAHUS;

ConepaHue MPaKTUUECKUX U JTJAOOPaTOPHBIX 3aHATUI OPUEHTUPOBAHO Ha MIOATOTOBKY O0YyYaroImuxcs K
OCBOGHHIO TPOPECCHOHAIBHOIO MOAYJS NpOrpamMMbl TOATOTOBKU CIELMAIMCTOB CPEAHEro 3BEHA 110
CIIELIMAIIHOCTY U OBJIAJICHUIO HPOPeCCUOHANbHBIMU KOMNEMEHUUAMU:

I[IK 1.1. ®opmupoBaTh aJropuTMbl pa3pabOTKU NPOrpaMMHBIX MOAYJEH B COOTBETCTBHM C
TEXHUYECKHUM 3aJJaHUEM;

I1K 1.2. Pa3zpabarbiBaTh mporpaMMHbIE€ MOYJIM B COOTBETCTBUH C TEXHUUECKUM 3aJJaHUEM;

IIK.1.3. BpINOAHATS OTJIAAKYy NPOTrPaMMHBIX MOAYJIEH € MCIOJIb30BAaHUEM CIIELUATN3UPOBAHHBIX
MIPOrPaMMHBIX CPEJCTB;

IIK 1.4. BbINOAHATH TECTUPOBAHUE IPOTPAMMHBIX MOJYJIEH;

IIK 1.5. OcyuiecTBiaTh peakTOPUHT U ONTUMU3ALMIO IPOTPAMMHOI0 KOJIa;

1K 1.6 Pa3pabareiBaTh MOIYJIH IPOrPAaMMHOTO oOecrieueH st Ik MOOMIIBHBIX IIIaT(GOpM.

I1K 2.4. OcymiecTBasTh pa3pabOTKy TECTOBBIX HAOOPOB U TECTOBBIX CLIEHAPUEB AJIsl IPOrPAMMHOIO
obecneucHus;

IIK 2.5. Ilpon3BoauTh MHCIEKTHPOBAHUE KOMIIOHEHT MPOTPAMMHOI0 OOECleYeHHs] Ha MpeaMeT
COOTBETCTBHS CTaHJApTaM KOJUPOBaHUS.

A Taxxe pOpMUPOBAHUIO 0OU4UX KOMNEMEHYUIL:

OK 01 - Beibupats crioco0sl perieHus 3a1a4d npo(eccHoHaIbHOM JesITeIbHOCTH, TIPUMEHUTEIBHO K
Pa3IMYHbIM KOHTEKCTaM;

OK 02 - Mcnionb30BaTh COBPEMEHHBIE CPECTBA MTOUCKA, aHATN3a U UHTEPIIPETAlMi HH(POpMAIUU U
MH(POPMALMOHHbIE TEXHOJIOTUH JUIsl BBIMOIHEHUS 3a/1a4 IPO(PECCUOHATIBHON 1EATEIIBHOCTH.

OK 04 - 3¢ ¢pexTuBHO B3aUMOICHCTBOBATh U Pa0OTaTh B KOJUIEKTUBE U KOMAH/IE.

OK 05 - OcymecTBiiTh YCTHYK) UM NMUCbMEHHYIO KOMMYHHKAIMIO Ha TOCYJAPCTBEHHOM SI3BIKE
Poccuiickoii @enepanuu ¢ yueToM 0COOEHHOCTEH COLUAIIBHOTO U KYJIbTYPHOTO KOHTEKCTA.

OK 09 - ITonb3oBaThest mpodhecCHOHATBHON JOKYMEHTAIMEH Ha TOCYTapCTBEHHOM M MHOCTPAHHOM
A3BIKaX.



BrimonHenne o0ydarommxcs TPaKTHYECKUX W/UIH JTaOOPaTOPHBIX padoT Mo YYeOHOU AUCITUILIHHE
«OCHOBBI AITOPUTMHU3ALMH U IPOIPAMMUPOBAHUS» HAIPABJIEHO Ha!

- 0000weHue, cucmemamusayuio, yeayOneHue, 3aKpeniieHue, pazeumue U  Oemanru3ayuro
NOLYYEHHBIX MeopemUudecKUx 3HAHUll N0 KOHKPEMHbIM memam y4eOHou OUCYUNTUNDL,

- popmuposarue ymeHull NPUMEHAMb NOJYYEHHble 3HAHUS HA NPAKMuKe, pedaiu3ayuio eOuHcmed
UHMENIeKMY AlbHOU U NPAKMUYECKOU 0esimelbHOCIU

- pazeumue UHMELIEKMYAIbHLIX YMEHUtl Yy  OyOywux Cneyuarucmos: aHaIumu4ecKkux,
NPOEKMUpPOBOYHbBIX, KOHCMPYKMUBHBIX U OP.;

- 8bLIPAOOMKY NpU peweHuU NOCMAGIEHHbIX 3a0a4 NPOPECCUOHANLHO 3HAYUMbBIX KAYeCms, MAaKux
KaK camocmosmenbHOCmb, OMEenCmeeHHOCHb, MOYHOCHb, MEOPUECKAS UHUYUATNUEGA.

JlaGopaTopHble 3aHSATUSI TPOBOAATCS B PaMKaX COOTBETCTBYIOLICH TEMbI, IOCIE OCBOCHUSI
AUOAKTUYCCKUX CAUHUIL, KOTOPLIC O6CCHC‘-H/IBaIOT HaJm4uue 3HaHHI>i, HCO6XOIII/IMBIX JJIs1 €€ BBIIIOJIHCHUSA.



2METOJAUYECKHUE YKA3ZAHUSA
Tema 1.2. Tunbel JaHHBIX
JlaGoparopHoe 3ansiTHe Ne 1 3HAKOMCTBO €O Cpel0i MPOrPpaMMHPOBAHUS.

ean padoThi:

— Hayuutbcst npuMeHATs 0a30Bble NOHATUS TEOPUU MPUOIMIKEHHBIX METOJIOB PELICHMs 3ajJad Ha
OBM.

— CdopmupoBarh MpeacTaBleHHE 00 IrOpUTMax pelIeHUs MPUKIAIHBIX 3a4ad,  Hay4UTCs
HaIlMCaHUIO ¥ OTJIAJIKU IPOrPaMMHOIO KOJa.

— BriOpaTs 1 000cHOBaTh HarboJee paMOHATBFHBIA METO/T M aJITOPUTM PEILICHHS 3a/1a4H;

— Pazpaborarp anroput™ IS perieHus MPUKIaIHbIX 3a1a4;

— Hanucars nporpaMMHbIi KOJ M OTJIAAUTh IPOTPaAMMY.

Boinosinus padorty, Bel Oynere:
ymembs:
- pa3pa6aTI>IBaTI> AJITOPUTMBI JI1 KOHKPCTHBIX 3a/1a4,
- HCIIOJIB30BATh MIPOTPAMMBI JIJIs1 TPaUUIECKOro OTOOPAKEHUS AITOPUTMOB;
- OIIPEACIIATH CJI0KHOCTh PaOOTHI AJITOPUTMOB;
- paboTaTh B cpejie MPOrpaMMHUPOBAHMUS;
- p€ajn30BbIBATHL IIOCTPOCHHBLIC AJTOpUTMbI B BHIAC IIpOorpaMM Ha KOHKPECTHOM  A3BIKC
MIpOrpaMMHUPOBAHUS;
- BBIIIOJIHATE IIPOBEPKY, OTIAAKY KOJa IPOrpaMMBI;
- 0(OPMIISITH KOJI ITPOTPaMMBbI B COOTBETCTBUU CO CTAaHAAPTOM KOJUPOBAHUS;

MarepunanbHoe odecnieyeHue:
— Pabouee mecTo ImpenoaaBaTeJIAa: HepCOHaHLHLIP'I KOMIIBROTED, ITPOCKTOP, pa60qI/Ie MECTa
oOyyJaronuxcsi, 10cka yueOHasi, yaeoHasi MmeOelb;
— IlporpammHoe obecriedeHue o01ero u NpopecCUOHaIbHOI0 Ha3HAYEHMsI, B TOM YHUCIIE
BKITIOUatolee B ceds cnenyromee [10:
MS Windows 7 (moamucka Imagine Premium)
MS Office 2007
7Zip
MS Visual Studio (moamucka Imagine Premium)
Visual Studio Code
Calculate Linux Desktop
3anaunmue:
1. Kakue onepanuu ornpeeneHsl Hajl NEPEMEHHBIMH OyJIeBOTro THIa?
NOT (oTpuuanue), AND (KoHBboHKUMS), OR (AN3BbIOHKUNS).

2. 3ammcats Ha s3b1ke C++ clieayronue BhIpaKCHUS
2 _
x?+3x—y ;@b 2
asinx+e’ 2c
3. OpranuzoBaTh BBOA H BBIBOA JAaHHBIX 33JaHHBIX THUIIOB, CHAOJMB pacrevyaTKu
COOTBETCTBYIOIIUMHU 3ar0JIOBKaMU
X="%" y="/" 2=0,75 J=0.0 7T
JlaTh IPOTOKOI IPOrpaMMBl.

a

4. Kakoro tuma OyaeT pe3yabTar Aenenus 15 Ha 47
5. Kakue 13 npuBeaeHHBIX HUKE ONIEPaTOPOB IPUCBOEHUS SIBIISAIOTCS TPABUIIBHBIMU?



a. X:=1+J-B

0. l:=1+K/J

eciu u3BecTHO, urto 1,J,K: integer; x,B: real?
6. Hammcarb nporpaMmy BBIYHCICHUS BBIPAKEHUS

523+ 7.62 +sin 77[

. 27
sin—+3.1
7
JlaTh mpOTOKOJI MPOTPaMMBI.

IMopsinok BbINOJHEHUS PA0OTHI:
— CocTaBUTh MaTEMaTUYECKYIO MOJIENb 3aJa4H.
— BribpaTh 1 060cHOBaTh HauOoJee pallMOHABHBIN METO/T PEeIICHUS 3a]a4u;
— Pazpabortarp anroput™ A peuieHus 3a1a4u.
— Hamucats 1 oTaguTh nporpammy.
Xoa padoTbI:
— BrbaenuTh BXOAHbBIE U BBIXOJHBIC JAHHbBIE
— Tloctpouts 6JI0K-CXEMY COTJIACHO TUITY allTOPUTMUYECKON KOHCTPYKIIHH
— Hanwucars nporpaMMHBIi KOJT Ha SI3bIK IPOTPAMMHUPOBAHUS U POBEPUTH PabOTy Koja ¢
BXOJIHBIMU [TapaMeTpaMH.
®opma npeaocTaBIeHHus pe3yabTaTa
— Kopa nmporpaMmsl.

Kpurepun onenkn:

«OTIUYHO» - TEOPETUYECKOE COJIEpKaHWe Kypca OCBOEHO IMOJIHOCTBIO, 0€3 MPOOEsIoB, YMEHUS
chOpMUPOBaHbI, BCE MPEIyCMOTPEHHbIE MPOTpaMMol yueOHbIE 3aJaHHs BBIOJHEHBI, KaueCTBO HX
BBITTOJHEHUS OI[EHEHO BBICOKO.

- «Xopomio» - TEOPETUYECKOE COJACpNKAHMEe Kypca OCBOSHO IIOJHOCTBIO, 0e3
MpoOeNioB, HEKOTOpble yMeHHS CcQOpPMHUpPOBAaHBI HEAOCTATOYHO, BCE MPEAYCMOTPEHHBIC
MPOrpaMMOil  y4eOHBIC 3aJaHUsl BBIOJIHEHBI, HEKOTOPHIC BBl 3aJIaHUN BBIOJHEHBI C
OIIIMOKaMH.

- «Y IOBIIETBOPUTETHLHOY - TEOPETUUECKOE COJIEp’KaHNe Kypca OCBOGHO YACTUYHO, HO
MpOOENTBl He HOCAT CYMISCTBEHHOTO XapakTepa, HEOOXOAMMBIE YMEHHUS pa0dOThl ¢ OCBOCHHBIM
MaTepuajoM B OCHOBHOM C(OpPMHpPOBaHBI, OONBIIMHCTBO MPEAYCMOTPEHHBIX MPOTPaAMMON
oOydeHusT ydeOHBIX 3aJlaHui BBITOJIHEHO, HEKOTOPBIC W3 BBHITIOJHCHHBIX 3aJIaHUH COJepKaT
OIIIHOKH.

- «HeynoBneTBOPUTENBHO» - TEOPETHUYECKOe COJepKaHUE Kypca HE OCBOEHO,
HeoOXouMBbIE YMEHUS HE c(hOPMHPOBAHBI, BBHIIOJHEHHBIC yUeOHBIE 3a/JaHUs COJEpKaT rpyObIe
OIITNOKH.



Tema 2.1. Oneparopsl si3blKa NPOrPAMMMPOBAHUSA

JlabGoparopHoe 3ansiTue Ne 2 CocraBiieHre NPOrPAMM JIMHEHHON CTPYKTYPbI.
Hean pa6oThi:
- Hay‘-II/ITbCH IMPUMCHATH 63,30BBI€ IIOHATHUA TCOPUU HpI/I6HI/I)KeHHBIX MCTOHOB PCHICHUA 3ada4d Ha
OBM.
— CdopmupoBath mpencraBicHre 00 aNTOPUTMAX pPEIICHUS NPUKIATHBIX 3a1ad,  HAy4IUTCS
HAMMCaHUIO ¥ OTJIAJIKU HPOrpaMMHOTO KOJa.
— BrpiOpatb 1 060cHOBaTh HanboJee paMOHATBLHBIA METO/T M alITOPUTM PEIICHUS 33/1a4H;
— PazpaboraTh anroput™ Juis pelieHus MPUKIaIHbIX 3a7a4;
— Hanwucars nporpaMMHbIi KOJT M OTIaIUTh IPOrpamMmy.

Brinosinus padorty, Bl Oynere:
ymembp:
- pa3pabaThIBaTh AITOPUTMBI Il KOHKPETHBIX 3a/1a4;
- HCTIOJIB30BATh MPOTPAMMBI ISl TPAPHUECKOT0 OTOOpaKEHUS aJrOPUTMOB;
- ONPEAEIATh CI0XKHOCTb PA0OThI AITOPUTMOB,;
- paboTaTh B cpelie mMporpaMMHUpPOBAHHS;
- peaqu30BbIBaTh IIOCTPOCHHBIE AJITOPUTMBI B BHJE MPOrpaMM Ha KOHKPETHOM  SI3bIKE
IIpOrpaMMUPOBaHUS;
- BBINOJIHATB IPOBEPKY, OTIAJKY KOJIa IPOrPaMMBb;
- O(bOpMJI?ITI) KOI ImmporpaMMbl B COOTBECTCTBHUU CO CTAHAAPTOM KOAUPOBAHUAA,

MarepuajbHoe o0ecrieyenue:
— Paboudee MecTo npenoaBaTelis: MePCOHAIbHBIA KOMIBIOTEDP, IPOEKTOP, paboune MecTa
o0yuyaromuxcs, 10cka yueOHas, yueOHast MmeOelb;
— IIporpammuoe obecrieueHne oo1mero 1 npoheCcCHOHAILHOIO Ha3HAYCHMSI, B TOM YHUCIIe
BKJTIOUarolee 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

CocTaBUTh aJIrOPUTM BBIYMCIEHUS JUIMHBI OKPY>KHOCTH, IUIOIIAAM Kpyra, Iuioumiaau cdepsl u

o0beMa 1apa 1o 3aJJaHHOMY PaJNyCy OKpPY>KHOCTH.

2. MaremaTtnueckas IIOCTaHOBKa 3a/1a4u
Jlnis pacdera nmepeyrciieHHbIX XapaKTePUCTHK BOCHIOIb3yeMcsl (POPMYyIIaMu:
JUIMHA OKPYKHOCTH — L = 27R,;
IUIONIA/b Kpyra — S,, = mR?;

wiomanb chepsl — Sy = 4mTR?;
4
e o0beM mapa —V = §”R3’
' roe m — uucno Ilu, MareMarHyeckas KOHCTAHTAa, KOTOpPas BBIPAXKAET

OTHOLLIEHHE JUTHBI OKPY>KHOCTH K eé JUaMeTpy T =
3,141592653589793238462643..., R — pannyc oKpy>KHOCTH.

3. Bei0op nmepeMeHHBIX POrpaMMbl

s MPUBCACHHOI'O BBIIIC PCIICHUS OIIPECACIIACM CICAYIOIHNE IICPCMCHHBIC!
HCXOJIHBIE JaHHBIEC — Paauyc OKpyKkHOCTH (R);



crpaBouHbIe JaHHbIe — yncio 7 (Pi);
pe3ynbTat — amHa okpyx)Hoctd (L), miomane kpyra (Syp), wiomans chepsr (Scg) U 00beM
mrapa (V).

1. ®opmynupoBKa 3a1auu

TpeyroapHHK 3aaeTcsi KOOpAWHATAMU CBOMX BepinuH Ha rurockoct: A(x1,y1), B(x2,y2), C(x3,y3).
TpebyeTcst COCTaBUTH aJIrOPUTM IPOrPAMMBI, KOTOPast BEIYKMCIISIET II0IAAb Tpeyronbauka ABC.

2. MaTtemaTnueckas MoCTaHOBKa 3a/1a4i
s peleHus 3a/1a4u MOKHO HCIIOJIb30BATh bopmyiy I'epona:
S=p—-A@-B)( - C), rae p— nonynepumerp. Jlist BHIMUCICHUS IIMHBI CTOPOH 110 KOOPAMHATAM

BEPIIMH HEOOXOIMMO BOCTIONB30BaThCs hopmynoit |AB| = \/(x; — x5)2 + (y1 — ¥)?, tae |AB| — mimna
CTOpPOHA TPEYToJabHUKA; (X1,Y1), (X2,Y2) — KOOpAMHATHI BepuivH A u B.

3. BeIOOp MepeMEeHHBIX MPOTrPaMMBbI

W3 npuBEICHHOTO BBIIIIC PEIICHUS ONPEEIIIEM CIIEAYIOIINE TICPEMECHHBIC:

HCXOJIHBIC JaHHBIC — KOOPIWHATHI BEPIIUH Ha IUIOCKOCTH (X1,Y1), (X2,Y2), (X3,Y3);

IPOMEXYTOUHBIE TaHHbIe — JTHHBI cTOpoH (A, B, C), p — monynepumerp.

pe3yabTaT — IUIOIIAIh TPEYToJIbHUKA (S).

IMopsinok BbINOJHEHHsI PadOTHI
— CocTaBUTh MaTEMaTUYECKYIO MOJEIb 3aJa4H.
— BriOpaTh 1 060cHOBaTH HanboJee palMOHAIBHBIA METOJT PELLICHUS 3aa4u;
— Pa3pabortarp anroput™ A penieHus 3a1auu.
— Hamnucate u oTaguTe nporpammy.
Xoa padoThi:
— BpienuTs BXOAHBIE U BBIXOJHBIE JAHHBIE
— Iloctpouth 6J10K-CXEMY COTJIACHO TUITY aJITOPUTMUYECKON KOHCTPYKIIMH
— Hanwucars nporpaMMHBI KOJT Ha SI3bIK IPOTPaMMHUPOBaHUS U POBEPUTH pabOTy Koja ¢
BXOJIHBIMH ITapaMeTpaMH.

®opMma npeaocTaBICHHUA pe3yabTaTa
— AJIropuTM NpOrpammsl.
— Kopa nporpamMmsl.

Kpurepun onenkn:

«OTIUYHO» - TEOPETUYECKOE COJIEp)KaHHE Kypca OCBOEHO MOJIHOCThbIO, 0€3 MpoOesoB, yMEHHs
c(OpMHpOBaHBI, BCE MPEIYyCMOTPEHHbIE MPOrpamMMoil ydeOHbIE 3a/laHHs BBINOJIHEHBI, KAaueCTBO HX
BBINOJIHEHUS OLIEHEHO BBICOKO.

- «XOopomo» - TEOPEeTHYECKOE COAEpKaHUE Kypca OCBOEHO IOJHOCThbIO, 0e3
npoOesoB, HEKOTOpble yMEHus c(hopMUPOBaHBI HEIOCTATOYHO, BCE MPEAYCMOTPEHHBIE
IporpaMMoil yueOHble 3aJaHUs BBIIOJHEHbI, HEKOTOPbIE BH/Ibl 3aJ@HUI BBINOJHEHBl C
omrOKaMu.

- «Y 10BIIETBOPUTEIIBLHOY - TEOPETUUECKOE COJIEPIKaHNE Kypca OCBOEHO YaCTUYHO, HO
poOebl He HOCAT CYLIECTBEHHOI'O XapakTepa, HEOOXOJMMbIE yMEHHUs paboThl ¢ OCBOEHHBIM
MaTepuaJioM B OCHOBHOM C(OPMHPOBAHBI, OOJNBIIMHCTBO MPEIYyCMOTPEHHBIX MPOTrPaMMON



o0yueHMs Y4eOHBIX 3aJaHUM BBINOJIHEHO, HEKOTOPHIE W3 BBINOJHEHHBIX 33JaHUN COAEpKaT
OLLMOKHU.

- «HeynoBneTBOPUTENHHO» - TEOPETHUECKOE COJCpKAaHWE Kypca HE OCBOECHO,
HE00XO/IMMBbIE YMEHHsI He C(OPMHPOBAHBI, BBIIOJHEHHbIC yUeOHBIC 3aJaHUsl COEpKaT rpyObIe
OLIMOKH.

Tema 2.1. Onepatopsl A3b1Ka NIPOrpaMMHUPOBAHUS

JlaGopatopHnoe 3ansiTue Ne 3 CocTaBiieHHe MPOrpaMM pa3BeTBJIsIIONIElics CTPYKTYPBbI.

Iean padoThi:

HayuuThcs mpuMeHsTh 0a30Bble MOHSATUS TECOPHUH MPUOJIMKEHHBIX METOAOB PEIICHUs 3a/lad Ha
OBM.

CdopmupoBate mpenacraBieHre 00 alropuTMax peIIeHUs] TNPUKIATHBIX 3a/ad,  HAy4YUTCS
HAIMCAaHUIO U OTVIAJIKU IIPOTPAMMHOTIO KOJa.

Bri6pats 1 060cHOBaTH HanboJIee palliOHABHBIN METOI U AJITOPUTM pPEIICHHUS 3a/1a4H;
Pa3paborate anropuT™ A1 pelieHus NPUKIaAHbIX 331a4;

Hamnucars nporpaMMHBIN KO U OTIAAUTh IPOTPAMMY.

Brinosinus padorty, Bl Oynere:

ymembo:

- pa3pabaTbIBaTh AITOPUTMBI ISl KOHKPETHBIX 3a/1a4;

- HCIIOJIb30BaTh MPOTPAMMBI JIJIsl TPaUUECKOro 0TOOPaKEHUS aITOPUTMOB;

- OTPEAETATH CI0XKHOCTb PA0OTHI AITOPUTMOB,;

- paboTaTh B cpejie MPOorpaMMHUpPOBaHMUS;

- peaJn30BBbIBaTh IIOCTPOCHHBIE QJITOPUTMBI B BHJAE IIPOrpaMM HAa KOHKPETHOM SI3BIKE

MIPOrpaMMHUPOBAHUS;

- BBIIIOJIHATH MPOBEPKY, OTIIAAKY KOJA IPOTpaAMMBI;
- O(bOpMJ'ISITB KO mmporpaMmbl B COOTBETCTBHUU CO CTAHAAPTOM KOAUPOBAHUA,

MarepuajbHoe o0ecrieueHue:

Pabouee mecTo npenoaBares: NepPCOHAIBHBIN KOMIIBIOTED, IPOEKTOP, padbodre MecTa
o0yuyaromuxcs, 10cka yueOHasi, yueOHast MmeOelib;
ITporpammHoe obecnieueHure oOIIero U MPo(ecCHOHANBHOTO Ha3HAYEHUS, B TOM YHCTIE
BKJIIOHaronee B ceds cienyromee [10:

MS Windows 7 (moamucka Imagine Premium)

MS Office 2007

7Zip

MS Visual Studio (moamucka Imagine Premium)

Visual Studio Code

Calculate Linux Desktop

3aganme:

1. CocraBuTh AJITOPUTM PpCHICHUSA 3allavu, KOTOpBII‘/’I ONpeaACICT MO0 BBCACHHBIM KOOpJAWHATAM,

MoMalaeT JIk 3aJJaHHasi TOUKa B OKPYKHOCTb ¢ LieHTpoM B Touke O (0;0) u 3aganHbIM paguycom R.

2. MaremaTnyeckas IIOCTaHOBKA 3a0a4H
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3ajaHHasl TOYKa MMEET KoopAauHathl X, y. Paccmorpum tpeyrompank AOC. LZOCA=90°, OC=x,
AC=y, cnenoBaTenbHO, 1o Teopeme [Tudaropa:
AO? (rumnotenysa)= OCHAC? (AO*=x2+y?).
[TosTOMY YCIIOBHE TIPHHAIEKHOCTH TOUKH OKPYKHOCTH MOYKHO 3aIliCaTh B BHIE:X2+Y?<R?,
3. Be10op mepeMeHHBIX MPOTrpaMMBbI

W3 npuBeeHHOr O BhIILIE PELIECHUS ONPEAEISAEM CIEAYIOIINE IIEPEMEHHBIE:
UCXOJIHbIC JaHHbIC — paauyc okpykHOCTH (R) 1 KOOpAMHATHI TOUKH (X U Y);
pe3ynbTar — coold1ieHue «B okpyxHOCTU» Wi «BHE OKPYKHOCTUY.
Tak kak paauyc OKpYKHOCTH U KOOPAWHATHI TOUYKHM MOTYT IMPUHUMATh JOObIe 3HaueHus (2; 2,5;
3,75), Bce nepeMeHHbIe JJI JAaHHOM 3a/1a4Ml ONPEIEIICHbl KaK ACHCTBUTEIbHBIC YUCIIA.

1. ®opmynupoBKa 3a1a4u
CocTaBUTh aITOPUTM PEIICHHS 3a/1a4d, KOTOPBINA MO BBEJIEHHBIM KOOPAMHATAM TOYKHU OIMpPEICISET,
MOTa/IaeT JIK Ta TOYKA B 3AIITPUXOBAHHYIO 00JIACTb.

.8
N

D
J

2. MareMaTu4eckas IOCTaHOBKA 3agaqdu

3anuiieM yCJIOBHUS MONaJaHUs TOYKHM B 00jacTh B BHIE (popmyis. OGnacTh MOXKHO OMMCaTh Kak
KpYT, IEPEeCeKaouiicsi ¢ TpeyroibHUKOM. Touka MOKeT momnajgaTh Ju0o B KpyT, MO0 B TPEYTOJbHUK,
au60 B WX OOIIyI0 YacTh. YCIIOBHE IMOMaaHue TOYKH B KPYr 3amuiieM kak x? + y? < 1%, T.x. pamuyc
OKPY’KHOCTH B COOTBETCTBHH € I'pauyecKoil HHTeprpeTaluei paseH 1.

Tak Kak TpPEyrojlbHHUK pAacIOJIOKEH B TPETbeM YETBEPTH KOOPAUHATHOM IIJIOCKOCTH,

CJICAOBATCIIbHO, IJiI HCEIr0 BbIIIOJIHACTCA YCIIOBUC BriBenem YpPaBHCHUC HpﬂMOfI JIMHHUH,

x <
{y <0
OTPaHUYMBAIONIEH TPEYTOJIbHUK CHHU3Y.

W3BecTHO, uTO TipsiMasi JIWHUS npoxoauT depe3 aBe Touku: (-2;0) u (0;-2). TpeOyercss cocTaBUThH
YpaBHEHUE MPAMON JIMHUU.

OO0t BH]T YpaBHEHUSA npsamout y = kx + b, rue k, x, — (uKcHupOBaHHBIC quciaa.

Hckomas mipsimass y = kx + b ¢ IOKa HEU3BECTHBIMH KO3 (PUIIMEHTAMH K, X, MIPOXOJUT YEPE3 TOUKH
(-2;,0) u (0;-2), a, 3HAYMHT, BBIMOJTHSAIOTCS paBeHCTBA
0=k-(-2)+b u —2=k-0+b,ut0 MO>KHO 3aImcarhb B BUJIE CUCTEMBIL:
0=k-(-2)+b 0=k-(-2)+b

PP R



PermB cucreMy OTHOCHTEIBHO HEM3BECTHBIX K 1 b , MBI HalijieM ypaBHEHHE MTPSIMOIA.
[loncraBuM 3Hauenue b = —2 B ypaBHeHue 0 = k - (—2) + b:

—2k=-b
—2k = —(-2)
—2k =2
k=-1

Takum 00pa3oM, UCKOMOE ypaBHEHHE HpsIMON uMeeT Bui y = (—1)-x — 2. Tak Kak 3alITpUXOBaHHAS
00JIaCTh PAcIONIO’KEHa BBINIE MPSIMOM JMHWUM, OTPAHUYHMBAIONICH TPEYTrOJbHUK CHHU3Y, TO TONAJaHHUE

x<0
TOYKM B TPEYTONbHUK 3alUIIEM Kak y <0 . CrenosarenbHo, 3alITPUXOBaHHas 00JaCTh
y=—x—2
x<0
onpesiesieHa CIIEAYIOIUMH yCIoBUsAMA x2 + y2 < 12 um{ y <0
y=z-—x—2

3. BeiOOp mepeMeHHBIX POTrPaMMBbI

W3 npuBeIeHHOTO BBIIIE PEMIEHUS ONPEAEIIAEM CIEAYIOIIME TEPEMEHHBIE!
UCXOJIHbIC JaHHBIC — KOOPIUHATHI TOUKHU (X H Y);
pe3yabTat — coodmenue «lIpunaanexut» wim «He npuHaamexuT.
Tak kak KOOpAMHATHI TOYKU MOTYT NMPUHUMATH JIFOObIe 3HaueHus (2; 2,5; 3,75), Bce nmepeMeHHbIE
ONpeACIISIEM KaK JICUCTBUTEIIbHBIC YHCIIA.

IMopsiok BbINOJIHEHHS PA0OTHI
— CocTaBUTh MaTEMaTUYECKYIO MOJIEIb 3a1a4H.
— BriOpaTs 1 000cHOBaTH HanbOJIEE PAIIMOHAIEHBIN METO/I PEIICHUS 3a/1a4H;
— Pazpabortarh anropuT™ Il perieHus 3a1a4u.
— Hanucate u oTaguTh IpOorpamMmy.
Xoa padoThi:
— BrimenuTs BXOAHBIE U BRIXOAHBIE JaHHEIC
— IlocTpouts O10K-CXEMyY COTIIACHO THITY aJTOPUTMUUYECKON KOHCTPYKITUU
— Hamwmcars nporpaMMHBIN KOJT Ha SI36IK MPOTPAMMUPOBAHUSA U TIPOBEPHUTH pabOTy KOJa C
BXOJIHBIMHU [TapaMeTpamMH.

dopma npeaocTaBICHNUA pe3yabTaTa
— AJIropuTM NpOrpammsl.
— Kopa nporpaMmsl.

Kpurepun onenkn:

«OTIMYHO» - TEOPETHYECKOEe COJepKaHHe Kypca OCBOCHO MOJHOCTBIO, 0e3 MpoOeroB, yMEHUs
c(OpMHpOBaHBI, BCE MPEIyCMOTPEHHbIE MPOrpamMMoOil ydeOHbIe 3a/laHHsl BBINOJIHEHBI, KAaueCTBO HX
BBITIOJTHEHUS OI[CHEHO BBICOKO.

- «XOopomio» - TEOpeTHYEeCKOe COJep)KaHHe Kypca OCBOEHO IIOJHOCThIO, 0Oe3
npoOesoB, HEKOTOpble yMEHus c(hOopMUPOBaHBI HEIOCTATOYHO, BCE NPEAYCMOTPEHHBIE
mporpaMMoil ydeOHbIE 3aJaHWs BBITIOJHEHBI, HEKOTOPBIC BHIBI 3aJlaHUI BBHIOJHEHBI C
orOKaMu.

- «Y IOBIIETBOPUTEIIBHOY - TEOPETUYECKOE COAEPIKaHNE Kypca OCBOCHO YaCTUYHO, HO
npoOebl He HOCST CYHIECTBEHHOT'O XapakTepa, HEOOXOJMMble yMEHHUs paboThl ¢ OCBOECHHBIM
MaTepuaJioM B OCHOBHOM C(OpMHpOBaHBI, OOJNBIIMHCTBO MPEAYCMOTPEHHBIX HPOTPaMMOii
o0yuyeHHs Yy4yeOHBIX 3aJaHUM BBIMOJIHEHO, HEKOTOPHIE W3 BBINOJHEHHBIX 33JaHUN COAEpKaT
OLITHOKH.

- «HeynoBneTBOPUTENHHO» - TEOPETHUECKOE COJCpKAHWE Kypca HE OCBOECHO,
HE00X0/IMMBbIe YMEHHsI He C(OPMHPOBAHBI, BBHIIIOJHEHHbIE y4eOHBIC 3aJaHUsl CO/EpKaT rpyObie
OLIMOKH.



Tema 2.1. Onepatopsl fi3bIKa NPOrPAMMHUPOBAHHUSA

JlaGopatopHoe 3ansiTue Ne4 CocTaBiieHUe NPOrPaMM HUKJINYECKO CTPYKTYPbI
Lean padoThi:
— Hayuutbcst npuMeHATs 0a30Bble NOHATUS TEOPUU MPUOIMIKEHHBIX METOJIOB PELICHMs 3ajJad Ha
OBM.
— CdopmupoBarh MpeacTaBleHHE 00 IrOpUTMax peLIeHUs MPUKIAIHBIX 3a4ad,  Hay4UTCs
HAIMCAHUIO M OTJIAJKH HPOTPaMMHOTO KOJA.
— BriOpaTs u 000cHOBaTh Hanbosee palMoOHATBHBIA METO/T M aJITOPUTM PEIICHHS 3a/1a4H;
— Pa3paborarp anroput™ AJis perieHus MpUKIaIHbIX 3a1a4;
— Hanucars nporpaMMHbIi KOJ M OTJIAAUTH IPOTPaMMY.

Boinosinus padorty, Bel Oynere:
ymembs:
- pa3pa6aTBIBaTB AJITOPUTMBI 1JI1 KOHKPCTHBIX 3a/a4,
- HCIIOJIB30BATh MIPOTPAMMBI JIJIsl TPAaUUIECKOr0 0TOOPAKEHUS AITOPUTMOB;
- OIIPEACIIATH CII0KHOCTh PaOOTHI AJITOPUTMOB;
- paboTaTh B cpejie MPOrpaMMHUPOBAHMUS;
- p€ajln30BbIBATHL IIOCTPOCHHBLIC AJTOPUTMbI B BHJAC HpOorpaMmM Ha KOHKPCTHOM A3BIKC
MIPOrPaMMHUPOBAHUS;
- BBIIIOJIHATE IIPOBEPKY, OTIAAKY KOJa IIPOrpaMMBI;
- 0(OpMIISITH KOJI TPOTPaMMBbI B COOTBETCTBUU CO CTAaHAAPTOM KOJUPOBAHUS;

MarepunanbHoe odecnieyeHue:
— Pabouee MecTo mpenoaaBaTeJIAa: HepCOHaJ'ILHLII\/’I KOMIIBROTED, ITPOCKTOP, pa60tme MECTa
oOyyJaronuxcsi, 10cka yueOHasi, yaeOHasi MmeOelb;
— IlporpammHoe obecriedeHue oo1ero u npopecCUoHaIbHOI0 Ha3HAYEHMsI, B TOM YHUCIIE
BKITIOUarolee B ceds cienyromee [10:
MS Windows 7 (moamucka Imagine Premium)
MS Office 2007
7Zip
MS Visual Studio (moamucka Imagine Premium)
Visual Studio Code
Calculate Linux Desktop

3aganme:

1. ®opmynupoBKa 3a1auu

CoctaBuTh anroput™ pacuera ¢akropuana N! ¢ HCIIOTB30BaHUEM PA3IMYHBIX BUJIOB LIUKJIA.

2. MaremaTuyeckast IOCTaHOBKa 3a/1a41

@akropuan uncna N (o6oznauaercs N!) — mpomsBeneHume Bcex HaTypaibHbIX uuced 10 N
BKITIOYHUTEIBHO:

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

[To onpenenenuto nonaratot 0! = 1. dakropuan onpenenéH TOIbKO IS HETbIX HEOTPULIATEIbHBIX
qHCe.

3. Bei0op nmepeMeHHBIX POrpaMMbl

W3 mpuBECHHOTO BBIIIIE PELICHUS OINIPEeNIsieM CIeAYIONINe IepEeMEHHBIE:

UCXOJIHbIC JaHHbIe — 3HaYeHHUE N;
pe3yabTar — 3Hadyenue factorial.



Bb160p nepeMeHHbIX: apryMeHT U 3HaueHue (QyHKLIHUU MOTYT NPUHUMATH 1I€JIble HEOTpULIATEIbHbIE
3HAYCHHUS.

1. ®opmynupoBKa 3a1a4u

CocTaBUTh aJTOPUTM BBIYUCIIEHUS CYMMBI psia:

x2 X (=)™
y=X- ? + ? +...+~——~— crtou”octbro €=0.0001 c ucoonapr30BaHUEM IIHKIIA C
n

IIOCTYCJIIOBHEM U IIPEAYCIIOBUCM.
2. MaTemaTrndeckas IOCTaHOBKa 3aJa4uun

Psan npencrasnsier coboil cyMMy ciiaraeMbiX, B KOTOPOM Iepes KaX/bIM claraéMbIM depenyercs
3HAK (nepen IIEPBBIM cllaraeMbIM 3HAK «t», nepen BTOPBIM —
«-», Tepell TPETbUM — «+», Meped 4eTBEpThIM — «-», U T.1.). [loaToMy ans ero ydera B aaroputm
HAaKOIUICHUs CYMMBI BBOJUM IIEPEMEHHYI0, OTBEYAOIIYIO 34 3HAK — Z.

HpI/I HAKOIINICHUHN CYMMBbI, HA9aJIbHOC 3HAYCHHUC CYMMbI O6Hy.]'I$IeM, T.e. S=0. HepBoe cJlaracmMmoc
1

X
MOJXHO MNpCACTaBUTL B BUIC T, T.C. HA4YaJIbHOC 3HAYCHHE CTCIICHH X W 3HAMCHATEJIb PaBHBI 1. ar

HU3MCHCHUA CTCIICHHU W 3HAMCHATCIIA COBIIAAACT W PABCH 1. ToyHOCTH BBIUHMCICHUS OIIpCACIIACTCA
3HAa4YCHUCM CJ1ara€cmMoro.

3. Be16op nepeMeHHbBIX IPOrpaMMBbl

W3 mpuBEICHHOTO BBIIIIE OIUCAHUS ONPEIEIIIeM CIICAYIOIINE TIEPEMECHHBIC:
MCXOJIHBIC JJAHHBIC — 3HAYCHUE X;
HavyalbHOE 3HaYeHue cyMmbl S paBro 0 (S=0);
HavyaJIbHOE 3HAYCHUE CTEIICHH X U 3HaMeHarelb paBHbl 1 (1=1);
3HaK Tepe]] MEPBhIM CllaraeMbIM — «+» (z=1);
pe3ynbTar — 3HaueHue S.

Ilopsinok BbINOJTHEHHS PadOTHI:
— CocTaBUTbh MaTEMATUYECKYIO MOJEIb 3a/1a4H.
— BriOpaTh 1 060cHOBaTH HanboJee palMOHATIBHBIA METOJT PELLICHUS 3a4a4u;
— Pazpabotats anroputm Juis peleHus 3aJauu.
— Hamnucate u oTmaguThe nporpammy.
Xon pa0doThI:
— BpbienuTs BXOAHbBIE U BHIXOJHBIE JAHHbBIE
— Iloctpouth 6J10K-CXEMY COTJIACHO TUITY aJITOPUTMUYECKON KOHCTPYKIIMH
— Hanwucars nporpaMMHBI KOJT Ha SI3bIK IPOTPaMMHUPOBaHUS U POBEPUTH pabOTy Koja ¢
BXOJIHBIMH ITapaMeTpaMH.

®opma npeaocTaBICHHUA pe3yabTaTa:
— ANropuT™m nporpaMMsl.
— Kox nporpammel.

Kpurepun onenkn:

«OTIUYHO» - TEOPETUYECKOE COJIEp)KaHHE Kypca OCBOEHO IMOJIHOCThbIO, 0€3 MpoOesoB, yMEHHs
chOpMHUPOBAHbI, BCE MPEIyCMOTPEHHBIE MPOTPaMMON ydeOHBbIC 3aJaHUsl BBINOJHEHBI, KaueCTBO WX
BBINOJIHEHUS OLIEHEHO BBICOKO.

- «Xopomo» - TEOPEeTHYECKOE COAEpKAHUE Kypca OCBOEHO IOJHOCThIO, 0e3
IpoOEIoB, HEKOTOpble yMEHUs C(OPMUPOBaHBl HEJOCTAaTOYHO, BCE IPEAYCMOTPEHHBIE
HpOFpaMMOI\/'I y‘-IG6HbI€ 3aaHus  BBIIIOJHCHBI, HCKOTOPLIC BU/bI 3aI[aHHI>'I BBITIOJIHEHBI C
OLIMOKaMHU.

- «Y IOBIIETBOPUTENIBHOY - TEOPETUYECKOE COAEPIKaHNE KYypca OCBOEHO YaCTUYHO, HO
npo6esbl He HOCST CYHIECTBEHHOI'O XapakTepa, HeOOXOJMMble yMEHHUs paboThl ¢ OCBOCHHBIM



MaTrepuajioM B OCHOBHOM C(OPMHPOBAaHBI, OOJBIIMHCTBO MPEAYCMOTPEHHBIX IPOrPAMMOM
oOydeHUs: y4eOHBIX 3a/laHuil BBIOJIHEHO, HEKOTOPBIC W3 BBHITIOJHEHHBIX 3alaHUi CoIepKaT
OIIIMOKM.

- «HeynoBneTBOPUTEIIBHO» - TEOPETUUYECKOE COJEepKAaHUE Kypca HE OCBOEHO,
HEOOXOUMBbIC YMEHHUs HE C(OPMHPOBAHBI, BBHIIOJHECHHBIC yYeOHBIC 3aaHUs COJEp)KAT IpyObIe
OIITHOKH.

Tema 2.1. Onepatopsl A3b1Ka NIPOrpaMMHUPOBAHUS

JlabopaTopHoe 3ansitue Ne 5O06padoTka 0JHOMEPHBIX MACCHBOB.

Iean padoThi:

HayuuThcs mpuMeHsTh 0a30Bble MOHSATUS TECOPHUH MPUOJIMKEHHBIX METOAOB PEIICHUs 3a/lad Ha
OBM.

CdopmupoBate mpenacraBieHre 00 alropuTMax peIIeHUs] TNPUKIATHBIX 3a/ad,  HAy4YUTCS
HAIMCAaHUIO U OTVIAJIKU IIPOTPAMMHOTIO KOJa.

Bri6pats 1 060cHOBaTH HanboJIee palliOHABHBIN METOI U AJITOPUTM pPEIICHHUS 3a/1a4H;
Pa3paborate anropuT™ A1 pelieHus NPUKIaAHbIX 331a4;

Hamnucars nporpaMMHBIN KO U OTIAAUTh IPOTPAMMY.

Brinosinus padorty, Bl Oynere:

ymembp:

- pa3pabaTbIBaTh AITOPUTMBI ISl KOHKPETHBIX 3a/1a4;

- HCIIOJIb30BaTh MPOTPAMMBI JIJIsl TPaUUECKOro 0TOOPaKEHUS aITOPUTMOB;

- OMPEAETATh CI0XXHOCTb PA0OTHI AITOPUTMOB,;

- paboTaTh B cpejie MPOorpaMMHUpPOBaHMUS;

- peaJn30BBbIBaTh IIOCTPOCHHBIE QJITOPUTMBI B BHJAE IIPOrpaMM HAa KOHKPETHOM SI3BIKE

MIPOrpaMMHUPOBAHUS;

- BBIIIOJIHATH MPOBEPKY, OTIIAAKY KOJA IPOTpaAMMBI;
- O(bOpMJ'ISITB KO ImporpaMmbl B COOTBETCTBHUU CO CTAHAAPTOM KOJAUPOBAHUAA,

MarepuajbHoe o0ecrieueHue:

Pabouee mecTo npenoaBares: NepPCOHAIBHBIN KOMIIBIOTED, IPOEKTOP, padbodre MecTa
o0yuyaromuxcs, 10cka yueOHasi, yueOHast MmeOelib;
ITporpammHoe obecnieueHure oOIIero U MPo(ecCHOHANBHOTO Ha3HAYEHUS, B TOM YHCTIE
BKJIIOHaronee B ceds cienyromee [10:
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3aganue:

3anonnenue maccusa ¢ nomMowbro cenepamopa Cﬂyllalele qucei

Jlns reHepamuu ymcen B auanazone [A, B] MoxHO WCIONB30BaTh ClEAyIOIIEe BBIpaKEHHE:

random(B-A+1)+A.

Hanpuwmep, Beipaxkenne A[i]=random(100) renepupyet uucna ot 0 1o 99, npu stom 100 He BXOAUT

B JUAIa30H.

3anucaTh BhIpaXKCHHUE ISl TeHEepaluy Yucel B auana3one [—15; 38]:
A[i]=random(38-(-15)+1)+(-15), t.e. A[i]=random(54)-15.

1. ®opmynupoBKa 3a1auu



3amoJIHUTh MacCUB N MEJNBIMU CIy9alHBIMU YnciiaMu B nuarnas3one [—10; 15]. CoctaButh anroputm
BBIUHUCJICHUA CYMMLI YCTHBIX YHCCII.

2. MareMarnyeckas IoCTaHOBKa 3aga4un

[Tpu HaKOMJIEHUH CyMMBI, HAYaJIbHOE 3HAaY€HUE CyMMBI 00HYIIseM, T.e. SUM=0.
Bripakenue st reHepanuu drcen B auanasone [-10; 15]:
A[i]=random(15-(-10)+1)+(-10), 1.e. 3anumiem B cieayromiem Buae Afi]=random(26)-10.
Jl1st 4eTHOTO 3HAYEHUs jIeMeHTa BhinosHsercs ycinosue A[i] mod 2=0.

3. Bi0op nepeMeHHBIX MPOTpaMMBbI

W3 mpuBEICHHOTO BBIIIIE OIMUCAHUS ONIPEIENISIeM CIICAYIOIIHNE TIEPEMEHHBIC:
WCXO/HBIC TAHHBIC — KOJIMYECTBO AJIEMEHTOB MaccuBa N,
HayvalbHOE 3HaYCHHE CyMMbI paBHO 0 (Sum=0);
pe3yNbTaT — 3HAUCHUE HAKOIUICHHOW CyMMBI SUM.

3apaua
1. ®opmynupoBKa 3a1auu

3anoJIHUTh MAacCUB N LEJIBIMHU CIIy4allHBIMH YuciiaMd B auarnazone [—9; 10]. CocTaBuTh alroputm
BBIUHCIICHUS IPOU3BEICHHUSI TIOJOKHUTEIBHBIX JIEMEHTOB.

2. MaTemarudeckas OCTaHOBKa 3aJa4uun

[Tpu HaKkomIEHNH MPOU3BEICHHUSI, HAYaIbHOE 3HAUYCHNE IPOU3BEICHHs paBHO 1, T.e. pr=1.
Bripaxkenue Jiist reHepanuu uncen B auamnasone [—5; 10]:

Ali]=random(10-(-5)+1)+(-5), T.e. 3anumem B ciexyromieM Buae Afi]=random(16)-5.
JI71si MONIOKUTENILHOTO 3HAYCHUS AJIeMEHTa BhInoHseTcs yenosue Afi] >0.

3. Bo16op nepemMeHHbIX POrpaMMBbl

W3 npuBeeHHOTO BhIIIE ONMCAHUS ONPEAEIIsieM CIEIYIOIINE TEPEMEHHBIE:
VCXOJHBIE TAHHBIE — KOJINYECTBO DJIEMEHTOB MAacCHBa N,
HavyallbHOE 3HAYCHUE MPOM3BeIeHUs paBHO 1 (pr=1);
pe3yJIbTaT — 3HAYEHHUE NIPOU3BEACHHUS I

IMopsiaok BbINOJIHEHUS PA0OTHI

— CocTaBUTbh MaTEMaTUYECKYIO MOJEIb 3aJJa4H.
BriOpaTh 1 000cHOBaTH HanbOJIEE PAIIMOHAILHBIN METO/I PEIICHUS 3aa4H;
Pa3paborate anroputm A peuieHus 3a1auu.

— Hamnucate u oTnaguTh Nporpammy.
Xox pa0doTbI:

— BrpiienuTe BXOIHBIE U BBIXOJHBIE JAHHBIE
— Iloctpouth 6J10K-CXEMY COTJIACHO TUITY aJITOPUTMUYECKON KOHCTPYKIIMH

— Hanwucars nporpaMMHBI KOJT Ha SI3bIK IPOTPaMMHUPOBAHUS U IPOBEPUTH pabOTy Koja ¢
BXOJIHBIMU ITapaMeTPaMH.

®opma npeaocTaBICHUA pe3yabTaTa
— ANropuT™m nporpaMmsl.
— Konx nporpammel.

Kpurepum ouenku:

- «OTIUYHO» - TEOpETHUYECKOe COepaHHEe Kypca OCBOEHO MOJHOCTHIO, 6e3 MpoOenoB, YMEHHs
chOpMHUPOBAHbI, BCE MPEAyCMOTPEHHBIE MPOTpaMMOii ydeOHBbIC 3aJaHUsl BBIMOJHEHBI, KadeCTBO HX
BBITIOJTHEHUS OLIEHEHO BBICOKO.

- «Xopouio» - TEOPETUYECKOE COJAEpkKaHHE Kypca OCBOEHO IOJHOCThIO, 0Oe3
MpoOesioB, HEKOTOpble YMEHHUS CQOPMHUpPOBAaHBI HEAOCTATOYHO, BCE MPEAyCMOTPEHHbBIE



porpaMMoil  yueOHBIC 3a/JaHHsl BBIMOJHEHBI, HEKOTOPBIC BHJIBI 3aJaHUN BBITIOJHEHBI C
OIITMOKaMH.

- «Y 1I0BJIETBOPUTENHHOY - TEOPETUUECKOE COJIEPKAHUE Kypca OCBOEHO YaCTUYHO, HO
MpoOeNbl He HOCAT CYHIECTBEHHOTO XapakTepa, HEOOXOAMMBIE YMEHHUsSI pa0dOThl C OCBOCHHBIM
MarepuajioM B OCHOBHOM C(OPMHPOBAaHBI, OOJBIIMHCTBO MPEAYCMOTPEHHBIX IPOrPAMMOM
oOydeHUs: y4eOHBIX 3a/laHWuil BBIOJIHEHO, HEKOTOPBIC W3 BBHIMIOJHEHHBIX 3alaHUi COIepKaT

OLIMOKH.

- «HeynoBneTBOpUTENIFHO» - TEOPETHYECKOE COJEp)KaHHe Kypca HE OCBOEHO,
HE0O0XO/MMBIE YMEHHsI He C(OPMHUPOBAHBI, BBIIIOJHEHHbIE yUeOHBIC 3aJaHUsI COJEpKaT rpyObie
OLIMOKH.

Tema 2.1. Onepatopsl fA3b1Ka NPOrpaMMHUPOBAHUS

JlabopaTopHoe 3ansitue Ne 6 O6padoTKka IByMEPHBIX MACCHBOB.
ean padoThi:
— Hayuutbcs npuMeHATh 0a30BbIe MOHATHS TEOPUU MPHUOIMHKEHHBIX METOJIOB PELIEHHUS 3ajad Ha
OBM.
— CdopmupoBarh TMpEACTABICHHE 00 aNropuTMax peHieHUs NPUKIAJAHBIX 3aJad,  Hay4dUTCs
HAMUCAHUIO ¥ OTJIAIKU TPOrPaMMHOTO KOJa.
— BrpiOpath 1 060cHOBaTh HanboJee PAMOHATBLHBIA METO/] M alITOPUTM PEIICHUS 33/1a4H;
— PazpabotaTh anroput™ i pelieHus MPUKIAIHBIX 3a7a4;
— Hanwucars nporpaMMHBIi KOJT M OTIQIUTh IPOTpaMMy.

Beimosinus padory, Bel Oyaere:
ymembs:
- pa3pabaThIBaTh AITOPUTMBI Il KOHKPETHBIX 3a/1a4;
- HCII0JIb30BaTh MPOTPAMMBI JIJIsl TPapUUECKOro 0TOOPaKEHUS AITOPUTMOB;
- OTPEAETATh CI0XKHOCTb PA0OTHI AITOPUTMOB;
- paboTaTh B cpejie MPOrpaMMHpPOBAHMUS;
- pealu30BBIBATH IOCTPOEHHBIE AITOPUTMBI B BHJAE MPOrpaMM Ha KOHKDETHOM  SI3BIKE
IIpOrpaMMHUPOBAaHUS;
- BBIIIOJIHATB IIPOBEPKY, OTIAAKY KOJIa IPOTPaMMBI;
- OCbOpMJ'IfITB KO ImporpaMmbl B COOTBETCTBHU CO CTAHAAPTOM KOJAUPOBAHUA,

MarepuajabHoe o0ecrieyenue:
— Pabouee MecTo mpenoaBaTeis: MePCOHATbHBIA KOMIIBIOTEDP, TPOEKTOP, paboure MecTa
oOyyJaronuxcsi, 10cka yueOHasi, yaeOHast MmeOenb;
— IlporpammHoe obecriedeHue oo1ero u NpopeccuoHaIbHOIO Ha3HAYeHMsI, B TOM YHUCIIE
BKJIIOHaronee B ceds cienyromee [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 3aauu:
CocTaBUTh aTOPUTM M HalMCATh IPOrpaMMy:
BpraucnuTe CyMMy M YHCIIO MOJIOKUTEIBHBIX 3JIEMEHTOB MATPUIIbI A[N, N], Haxomsmuxcs Haj

TJIaBHOM JUAroHajblo.



1. ®opmynupoBKa 3a1auu:
CocTaBuTh AITOPUTM U HAITUCATh POTPAMMY:
Hana marpuna B[N, M].. Haiitu B kaxaoii CTpOKEe MaTpPHUIbl MAKCUMAJIbHBIH U MUHUMAJIbHBIN
AJIEMEHTHI U TIOMEHSTh UX MECTAMU C MEPBBIM U MOCIETHUM 3JIEMEHTOM CTPOKU COOTBETCTBEHHO.

IMopsinok BbINOJHEHUSI PA0OTHI
— CocTaBUTh MaTEMaTHYECKYIO MOJEIb 3a/JauH.
— BriOpaTh 1 000cHOBaTH HaUOOJIEE PAMOHALHBIA METOJT PEIICHUS 3aa4H;
— Pa3paborars anroput™ A penieHus 3a1a4u.
— Hanwucate 1 oTnaguTe nporpammy.
Xox padoThI:
— BbienuTs BXOAHbBIE U BHIXOJHBIC JAHHbBIE
— Tloctpouts GJI0K-CXEMY COTJIACHO TUITY allTOPUTMUYECKON KOHCTPYKIIHH
— Hanwucars nporpaMMHBIi KOJT Ha SI3bIK IPOTPaMMHUPOBAHUS U IPOBEPUTH PabOTy Koja ¢
BXOJIHBIMH MapaMeTpaMH.

®opma npeaocTaBIeHHus pe3yabTaTa
— AJNTOpUTM MPOTPAMMBI.
— Koxa nporpammel.

Kpurepum ouenku:

- «OTIUYHOY» - TEOPETHUYECKOE COJEP)KaHHE Kypca OCBOCHO IMOJIHOCTHIO, 0€3 MpoOesoB, yMEHUs
chOpMUPOBaHbI, BCE MPEIyCMOTPEHHbIE MPOTpaMMol yueOHbIE 3aJaHHs BBIIOJHEHBI, KaueCTBO HX
BBITIOJTHEHUS OLICHEHO BBICOKO.

— «Xopomio» - TEOPEeTUYECKOe COJEp)KaHME Kypca OCBOCHO IMOJTHOCTBIO, 0e€3
MpoOeNioB, HEKOTOpble YMeHHS CcQOpPMHUpPOBAaHBI HEAOCTATOYHO, BCE MPEAYCMOTPEHHBIE
porpaMMoil  yueOHBbIE 3a/JaHHsl BBIMOJHEHBI, HEKOTOPbIC BHJIBI 3aJaHUN BBITIOJHEHBI C
oImuOKamH.

- «Y IOBJIETBOPUTENBHO» - TEOPETUUECKOE COJEPKAHUE Kypca OCBOEHO YaCTUYHO, HO
mpoOenbl He HOCAT CYIIECTBEHHOT'O XapaKTepa, HeOOXOAMMBbIE yMEHHUs PabOThl ¢ OCBOCHHBIM
MaTepuajoM B OCHOBHOM C(OpPMHpPOBaHBI, OOJBIIMHCTBO MPEAYCMOTPEHHBIX MPOTPaMMON
o0ydeHus1 y4eOHBIX 3a/JlaHUi BBIMOJIHEHO, HEKOTOPHIE W3 BBIMOJTHEHHBIX 3aJaHUN COAEpIKaT

OLIMOKH.

- «HeynoBneTBOpUTENBHO» - TEOPETHYECKOE COJAEPKAHUE Kypca HE OCBOEHO,
HeoOXouMbIe YMEHHUS HEe c(hOpMHpOBaHBI, BBHIIIOJIHEHHBIE yueOHbIE 3a/aHUs COJEpKaT rpyobie
OLIMOKH.

Tema 2.1. Onepatopsl A3b1Ka NPOrpaMMHUPOBAHUS

JlabopaTopHnoe 3ausitue Ne 7 Padora co ctpokamu.
ean padoThI:
— Hayuutbcs npuMeHATh 0a30Bble MOHATHS TEOPUU MPHUOIMKEHHBIX METOJIOB PELEHHUS 3ajad Ha
OBM.
— CdopmupoBarh MpencTaBlIeHHE 00 ITOPUTMAxX peHICHUs MPHUKIAIHBIX 3a/4a4,  HAy4UTCs
HaIMCaHUIO ¥ OTJIAJKU IPOrpaMMHOIO0 KOJa.
— BriOpaTs u 000cHOBaTh HanboJee palMOHATBHBIA METOJT M aJITOPUTM pEILICHHs 3a/1auH;
— Pa3paborarh anroput™ A5 perieHus MpUKIaIHbIX 3a1a4;
— Hamnucars nporpaMMHBIN KOJ ¥ OTIAIUTh IIPOIPAMMY.

Beinosnus padory, Bel Oyaere:
ymembs:



- pa3zpabaTbIBaTh aJTOPUTMBI JJIs KOHKPETHBIX 3a/1a4;

- UCTIOJIB30BATh MPOTPAMMBI ISl TPAPUUECKOT0 OTOOpaKEHUS aJrOPUTMOB;

- OIPEIENSTh CJI0XKHOCTh PabOTHI AITOPUTMOB;

- paboTaTh B cpejie MpOorpaMMHUpPOBAHHS;

- peaJn30BBbIBaTh IIOCTPOCHHBIE QJITOPUTMBI B BHJE NPOrpaMM HAa KOHKPETHOM  SI3BIKE
IIPOrpaMMUPOBAHUS;

- BBIIIOJIHATH IPOBEPKY, OTIIAJIKY KOJIa TPOrpaMMBbl;

- 0(OPMIISATH KOJI IPOTPAMMBbI B COOTBETCTBHH CO CTAH/IAPTOM KOAMPOBAHUS;

MarepuanbHoe obecrieyeHue:
— PaGouee mecTo npenogaBarens: MepCOHAIbHBIN KOMITBIOTED, TPOEKTOP, paboune Mecra
oOyuJaromuxcs, 10cka yueOHasi, yaeOHas MeOenb;
— IIporpammuoe obecrieueHre oo1ero u mpoheCCHOHATHLHOTO HA3HAYCHHSI, B TOM YHCIIe
BKJIIOUarolee B ceds ciexyromniee [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 3a1auu

e Jlana cTpoka, 3akaHUMBaronascs Toukoul. [logcunrare, CKOJIBKO CIIOB B CTPOKE.

o Jluwnue npobenvi. Jlana CTpOKa, COCTOAIAs W3 CJOB, pa3leNEHHBIX MpobderamMu.
Hanummre nporpammy, yaansroniyro nuinHue mpoOenbl. [Ipoben cuurtaercs nHIIHUM,
€CJIM OH: CTOUT B Ha4aJie CTPOKH.

1. ®opmynupoBKa 3a1a4un:

- Hana ctpoka. [Toncumnrars, ckonbko B Helt OykB R, K, T.

- Jluwnue npodenvi. Jlana CcTpoKa, COCTOAIIAs W3 CJOB, pa3feleHHBIX mpoberamu. Hanwumure
MporpaMMy, yAaJSIOUIylo JuinHue mpobensl. [Ipoben cuuTaercs NHUINHUM, €CIH OH: CJIEIyeT 3a
poGesiom.

2.Bp100p nepeMeHHbIX TPOrpaMMBbI

IHopsaoK BbINIOJIHEHUS PA0OTHI
— CocTaBUTh MaTEMaTUYECKYIO MOJIEIb 3a/JauH.
— BwsiOpaTs u 000cHOBaTH HanbOJIEE PAIIMOHATIBHBINA METO/T PEIICHUS 33/1a4H;
— Pa3paGortare anroput™ A penieHus 3a1auu.
— Hamucate 1 oT1aguTh Nporpammy.

Xopn padorsr:
— BpirenuTs BXOAHBIE U BBIXOJHBIE JAHHBIE
— TlocTpouts 6J0K-CXEMy COTIACHO TUIY AITOPUTMUYECKON KOHCTPYKIHH
— Hamucars nporpaMMHBIi KO Ha SI3BIK TPOrPaMMHUPOBAHUS U IPOBEPUTH PadOTy KOAA C
BXOJHBIMH [TapaMeTpaMH.

®opma npeaocTaBjaeHHus pe3yabTaTa
— AJTOpUTM IPOTrpaMMBblI.
— Kona nporpammel.



Kpurepum ouenku:

- «OTIIMYHO» - TEOPETHUYECKOE COJCPKAHUE Kypca OCBOCHO IOJIHOCTHIO, 0€3 MpOoOeNoB, YMEHUS

chOpMUPOBAHbI, BCE MPEIyCMOTPEHHbIE MPOrpaMMol yueOHbIE 3aJaHHsl BBIIIOJIHEHBI, KaueCTBO HX
BBITIOJIHEHUS OLICHEHO BBICOKO.

- «Xopomio» - TEOPETUYECKOE COACpPKAHME Kypca OCBOSHO IOJTHOCTBhIO, 0Oe3
MpoOeJIoB, HEKOTOphle yMEHHS CcQOpPMHUPOBAHBI HEAOCTATOYHO, BCE MPEAYCMOTPEHHBIC
porpaMMoil  y4yeOHBbIC 3a/JlaHHs BBIMOJHEHBI, HEKOTOPBbIC BHJBI 3aJaHUN BBITIOJHEHBI C
OoImrOKaMHu.

- «Y 1IOBJIETBOPUTENHHOY - TEOPETUUECKOE COJIEPKAHUE Kypca OCBOEHO YaCTUYHO, HO
mpoOeibl He HOCAT CYIIECTBEHHOI'O XapaKTepa, HeOOXOAMMBbIC yMEHHUs PabOThl ¢ OCBOCHHBIM
MaTepuajoM B OCHOBHOM C(OpPMHPOBAHBI, OONBIIMHCTBO MPEAYCMOTPEHHBIX MPOTPaAMMON
o0ydeHHUs1 y4eOHBIX 3aJlaHWK BBIOJIHEHO, HEKOTOPHIC W3 BBINOJTHEHHBIX 3aJlaHUN COAEpIKaAT
OIIIHOKH.

- «HeynoBIeTBOPUTEIIBHO» - TEOPETUUYECKOE COJEpXKAaHUE Kypca HE OCBOEHO,
HeoOXouMBbIe YMEHUS HE c(HhOpMHpPOBaHBI, BBHIIIOJHEHHBIE yUeOHbBIC 3a/aHUs COJEpKaT rpyobie
OIIIHOKH.

Tema 2.1. Onepatopsl A3bIKa IPOrPAMMHUPOBAHHUSA

JladopaTopHoe 3ansitue Ne 8 PaGoTa ¢ JaHHBIMH THIIA MHOKECTBO.

Heab padoThI:

Hayuutbcs mpuMeHsATh 0a30BbIE MOHATHS TEOPUM NMPHOIMKEHHBIX METOAOB PELICHHUs 3a7ady Ha
OBM.

CdopmupoBaTs mpeacraBieHre OO0 aNrOpuUTMax pelIeHUs NPUKIATHBIX 3a/1ad,  Hay4duTcs
HaIMCaHUIO ¥ OTJIAJKA IPOrPaMMHOIO0 KOJa.

Bri6pats n 060cHOBaTH HanOOJIEE PALMOHATIBHBIN METO/] M AITOPUTM PELISHUS 3aJIauy;
PazpaboTtare anroput™ ajist pereHus MpUKJIAAHbIX 3a1ay;

HanucaTts nporpaMmHbIi KOA U OTIAAUTH IPOrPaMMYy.

Boinoinus padorty, Bel Oynere:

ymemb:

- pa3zpabaTbIBaTh aJTOPUTMBI JJIsi KOHKPETHBIX 3a/1a4;

- HCIOJIB30BATh MPOTPAMMBI ISl TPAPUUECKOr0 0TOOpaKEHUS aJrOPUTMOB;
- OIPENENSTh CJI0XKHOCTh PadOTHI AITOPUTMOB;

- paboTaTh B cpejie MpOorpaMMHUpPOBAHMS;

pC€aIN30BBIBATE IMMOCTPOCHHBLIC aJITOPUTMBI B BHUAC IIpOorpaMM Ha KOHKPETHOM SA3BIKE

IPOrpaMMUPOBAHUS;

- BBINIOJIHATH MTPOBEPKY, OTIIAJIKY KOJIa TPOTrpaMMBl;
- 0(OpPMIISATH KOJI POTPaMMBbl B COOTBETCTBHH CO CTaHJIAPTOM KOAMPOBAHUS;

MarepunanbHoe obecrieyeHue:

Pabouee mecTo mpemnogaBares: MePCOHANBHBIN KOMITBIOTEP, POSKTOP, pabodre MecTa
oOyyJaronuxcsi, 1ocka yueOHasi, yaeOHast MmeOenb;
[IporpammHuoe obecrieueHre 001ero u npohecCHOHATHPHOTO Ha3HAYEHUS, B TOM YHCIIE
BKITIOUatolee B ceds cienyromee [10:

MS Windows 7 (moamucka Imagine Premium)

MS Office 2007
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MS Visual Studio (moxmucka Imagine Premium)

Visual Studio Code



Calculate Linux Desktop
3ananmue:

1. ®opmynupoBKa 3aauu:

JlaHa HemycTas MociieJ0BaTeIbHOCTh CUMBOJIOB. TpedyeTcss HOCTPOUTh U HareyaTaThb
MHO3KECTBO, 3JIEMEHTaMU KOTOPOTO SIBJISIFOTCSI CHMBOJIbI, BCTPEYAIOIINECs B
[I0CJIEI0BATEIBHOCTY UHIMBUIyaJIbHOTO BapUaHTa:

Bapuant [locnenoBarensHOCTh CHMBOJIOB

1 Byxsot ot 'A' 10 'F' u o1 'X' 10 'Z';

2 Hudpst ot 'S' 10 '9' 1 3HAKK aprUMETUUECKUX OTICPALIHA;

4 bykset o1 'T 1o 'X' 1 udpswt ot '1' 7o '4';

5 3HaKu NpenuHaHUs U ONepaluii OTHOIICHUS;

6 3naku apudmernaeckux onepanuii 1 Oykssl oT 'E' 1o N';

7 BykBbl 0T 'A' 10 'Z' ¥ 3HaKU NPENUHAHNUS,

8 3Haku ornepaiii OTHOIICHUS;

9 udpst ot '0' 10 '9";

10 3naku apupMeTHIECKHX ONEPAIUi U ONepalluii OTHOIICHUSI.

2. Ilpu BBITTOTHEHUHN 33AaHUST HEOOXOTUMO:
a) 03HAaKOMUTKCS C KOHEYHBIM U YTIOPSIIOYEHHBIM MHOKECTBOM CMBOJIOB, OIIPEICTICHHBIM Ha
WCIIOJIB3YEMOM JIJIs1 BBITIOJIHEHMS 3aaHust DBM;
b) cocTaBuTh nporpamMmy AJisi KOHKPETHOTO BapruaHTa, pabOTAIOIIYIO AJis TPOU3BOIBLHOTO
Habopa CUMBOJIOB.
C) BXOJIHasl CTPOKa CUMBOJIOB MOKET OBITh JUTHHHEE CTPOKU YKpaHa TePMHUHAIA, IPU ITOM
nporpamma pabdotaet He ¢ pyHkuuerr EOLN, a ¢ mpu3HakoM KOHIIa CTPOKH, KOTOPBIi
3aJ1aeTCsl MPOTPAMMHUCTOM.

ITopsinok BbINOJIHEHHS PadOTHI
— CocTaBUTh MaTEMaTUYECKYIO MOJEIIb 3aJa4H.
— BriOpath 1 000cHOBaTh HanboJee pallMOHAILHBIA METO/I PELIeHUs 3a/]auy;
— Pa3pabotarp anroput™ A penieHus 3a1auu.
— Hanucate u oTi1aguTh mporpammy.
Xoa padoThi:
— BpienuTs BXOAHBIE U BBIXOJHBIE JAHHBIE
— TlocTpouts 6J0K-CXEMy COTIACHO TUIY AITOPUTMUYECKON KOHCTPYKIUH
— Hamnucars nporpaMMHBIf KO Ha SI3bIK IPOrPaMMHUPOBAHUS M IPOBEPUTH PabOTy KO C
BXOJIHBIMH [TapaMeTpaMH.
®opma npeaocTaBIeHNUA pe3yabTaTa
— ANropuT™m nporpaMMsl.
— Koa nporpaMmsl.

Kpurtepun ouenku:

- «OTIMYHO» - TEOPETHUECKOE COJEepKaHHE Kypca OCBOEHO MOJHOCTHIO, O€3 MpoOenoB, yMEHUs
c(OpMUPOBAHbI, BCE MPEIyCMOTPEHHbIE MPOrpaMMoOil ydeOHbIe 3aJaHUsl BBINOJIHEHBI, KaueCTBO HX
BBITIOJTHEHUS OLIEHEHO BBICOKO.

- «Xopomo» - TEOpPeTUYECKOe COAEpKaHME Kypca OCBOEHO IOJHOCThIO, 0e3
IpoOEIoB, HEKOTOpble yMEHUs c(OpMUPOBaHBI HENOCTATOYHO, BCE IPEAYCMOTPEHHBIE
nporpaMMoil yueOHbIE 3aJaHUsl BBIIOJHEHbI, HEKOTOPBIC BHIbI 3aJ@HUI BBINOJHEHBI C
omKrOKaMu.

- «Y IOBJIIETBOPUTEIILHO) - TEOPETHYECKOE COJIEPIKAHNE KypCa OCBOEHO YaCTUYHO, HO
npoOebl He HOCST CYHIECTBEHHOT'O XapakTepa, HeOOXOJMMble yMEHHUs paboThl ¢ OCBOECHHBIM
MaTepuajJioM B OCHOBHOM C(OPMHPOBAHBI, OOJBIIMHCTBO IPELYCMOTPEHHBIX MPOrpaMMOn



o0yueHMs Y4eOHBIX 3aJaHUM BBINOJIHEHO, HEKOTOPHIE W3 BBINOJHEHHBIX 33JaHUN COAEpKaT
OLLMOKHU.

- «HeynoBneTBOPUTENHHO» - TEOPETHUECKOE COJCpKAaHWE Kypca HE OCBOECHO,
HE0O0XOMMBIE YMEHHS He C(OPMHPOBAHBI, BBHIIIOJHEHHbIE y4eOHBIC 3a/laHUS CO/AEpKaT rpyObie
OLIMOKH.

Tema 2.1. Onepatopsl A3b1Ka NIPOrpaMMHUPOBAHUS

JlaGopaTopHoe 3ansitue Ne 9 Daiibl Moc/1e10BaATEIbHOIO J0CTYNA.

Iean padoThi:

HayuuThcs mpuMeHsTh 0a30Bble MOHSATUS TECOPHUH MPUOJIMKEHHBIX METOAOB PEIICHUs 3a/lad Ha
OBM.

CdopmupoBate mpenacraBieHue 00 alropuTMax peImIeHHUs] TMPUKIAIHBIX 3a/lad,  HAyYUTCS
HAIMCAaHUIO U OTVIAJIKU IIPOTPAMMHOTIO KOJa.

Bri6pats 1 060cHOBaTH HanboJIee palliOHABHBIN METOI U AJITOPUTM pPEIICHHUS 3a/1a4H;
Pa3paborate anropuT™ A1 pelieHus NPUKIaAHbIX 331a4;

Hamnucars nporpaMMHBIN KO U OTIAAUTh IPOTPAMMY.

Brinosinus padorty, Bl Oynere:

ymembp:

- pa3pabaTbIBaTh AITOPUTMBI ISl KOHKPETHBIX 3a/1a4;

- HCIIOJIb30BaTh MPOTPAMMBI JIJIsl TPaUUECKOro 0TOOPaKEHUS aITOPUTMOB;

- OTPEAETATH CI0XKHOCTb PA0OTHI AITOPUTMOB,;

- paboTaTh B cpejie MPOrpaMMHPOBAHMUS;

- peaJn30BBbIBaTh IIOCTPOCHHBIE QJITOPUTMBI B BHJAE IIPOrpaMM HAa KOHKPETHOM SI3BIKE

MIPOrpaMMHUPOBAHUS;

- BBIIIOJIHATH MPOBEPKY, OTIIAAKY KOJA IPOTpaAMMBI;
- O(bOpMJ'ISITB KO mmporpaMmbl B COOTBETCTBHUU CO CTAHAAPTOM KOAUPOBAHUA,

MaTepI/laJIbHOC odecneyeHue:

Pabouee mecTo npenoaBares: NepPCOHAIBHBIN KOMIIBIOTED, IPOEKTOP, padbodre MecTa
o0yuyaromuxcs, 10cka yueOHasi, yueOHast MmeOelib;
ITporpammHoe obecnieueHure oOIIero U MPo(ecCHOHANBHOTO Ha3HAYEHUS, B TOM YHCTIE
BKJIIOHaronee B ceds cienyromee [10:

MS Windows 7 (moamucka Imagine Premium)

MS Office 2007

7Zip

MS Visual Studio (moamucka Imagine Premium)

Visual Studio Code

Calculate Linux Desktop

3ananue:

1. ®opmynupoBKa 3a1a4un:

3amucate B (I)aﬁﬂ npsaMoro JoCTtymna psag BCHICCTBCHHBIX YHCCIL. Haiitu nauOoinblee W3 3HAYCHUU
MO,I[y.]'IGﬁ KOMITIOHCHTOB C HCUCTHBIMHW HOMCPAMMH.

1. ®opmynupoBKa 3aaauu:

3anucath B (paill mociegoBaTeNBbHOrO JOCTYIA MPOM3BOJIBHBIX HATypalbHBIX uuceln. llepemmcats B
JIpYTo# (ailyt mocae0BaTeIbHOTO JOCTYIIA T€ DJIIEMEHTHI, KOTOpPhIE KpaTHBI K.
BriBecTu nosy4eHHBli (ails Ha evars.



Iopsinok BbINOJHEHUS PA0OTHI
— CocTaBUTh MaTEMaTHYECKYIO MOJEIb 3a/JauH.
— Br1OpaTh 1 000cHOBaTh HanOoJIee palMOHAILHBIA METOJT PEIICHUS 3aa4u;
— Pa3paborars anroput™ A penieHus 3a1a4u.
— Hanwucate 1 oTnaguTe nporpammy.
Xox padoThI:
— BebgenuTs BXOAHbBIE U BHIXOJHBIC JAHHbBIE
— Iloctpouts 6JI0K-CXEMY COTJIACHO TUITY alITOPUTMUYECKON KOHCTPYKIIMH
— Hanwucars nporpaMMHBII KOJT Ha SI3bIK IPOTPaMMHUPOBAHUS U IPOBEPUTH PabOTy Koja ¢
BXOJIHBIMH MapaMeTpamMHu.

®opma npeaocTaBIeHHus pe3yabTaTa
— ANTOpUTM MPOTPAMMBI.
— Koxa nporpammel.

Kpurepum ouenku:

- «OTIMYHO» - TEOPETHYECKOE COJEpkKAaHUE Kypca OCBOEHO IOJHOCTHIO, O€3 IpoOesoB, YMEHUs
c(OpMHpOBaHBI, BCE MPEIyCMOTPEHHbIE MPOrpaMMOil ydeOHbIE 3a/laHHsl BBIIOJHEHBI, KAaueCTBO HX
BBITIIOJTHEHUS! OLIEHEHO BBICOKO.

- «Xopouo» - TEOPETUYECKOE COJAEpKAHME Kypca OCBOEHO IOJHOCThIO, O3
po0OesoB, HEKOTOpble yMEHUs c(opMUpOBaHBl HENOCTATOYHO, BCE MPEAYCMOTPEHHBIE
IIporpaMMoil y4ueOHbI€ 3aJaHUsl BBIIIOJIHEHbl, HEKOTOPbIE BHUJABl 3a/JaHUN BBINOJHEHBI C
orOKaMu.

- «Y IOBJIIETBOPUTEIILHO» - TEOPETUUECKOE COJIEPIKAHNE Kypca OCBOEHO YaCTUYHO, HO
Mpo0esibl He HOCAT CYLIECTBEHHOI'O XapakTepa, HeoOXOAMMbIE YMEHUs pabdoThl ¢ OCBOCHHBIM
MaTepuajJioM B OCHOBHOM C(OPMHPOBAHBI, OOJBIIMHCTBO MPEIyCMOTPEHHBIX MPOTrpaMMOin
oOyudeHus1 y4yeOHBIX 3a/laHui BBIOJIHEHO, HEKOTOphIE U3 BBINOJHEHHBIX 3a/laHuM cojepx aT
OLIMOKH.

- «HeynoBneTBOpUTENBHO» - TEOPETHYECKOE COJEPKAHUE Kypca HE OCBOEHO,
HEe0oOX0UMBbIE YMEHHUS HE c(hOPMHPOBAHBI, BBHIIIOJHEHHBIE yUeOHbIE 3a/aHUs COJEpKaT rpyoObie
OLIMOKH.



Tema 2.1. Oneparopsl si3blKa NPOrPAMMMPOBAHUSA

JladopaTopHoe 3ansiTue Ne 10 TunusupoBanusble ¢aiijibl. HerunuznpoBanubie gpaiibl.
Hean pa6oThi:

- Hay‘-II/ITbCH IMPUMCHATH 63,30BBI€ IIOHATHUA TCOPUU HpI/I6HI/I)KCHHBIX MCTOHOB PCHICHUA 3ada4d Ha
OBM.

— CdopmupoBath mpencraBicHre 00 aNTOPUTMAX pPEIICHUS NPUKIATHBIX 3a1ad,  HAy4IUTCS
HAMMCaHUIO ¥ OTJIAJIKU HPOrpaMMHOTO KOJa.

— BrpiOpatb 1 060cHOBaTh HanboJee paMOHATBLHBIA METO/T M alITOPUTM PEIICHUS 33/1a4H;

— PazpaboraTh anroput™ Juis pelieHus MPUKIaIHbIX 3a7a4;

— Hanwucars nporpaMMHbIi KOJT M OTIaIUTh IPOrpamMmy.

Brinosinus padorty, Bl Oynere:
ymembp:
- pa3pabaThIBaTh AITOPUTMBI Il KOHKPETHBIX 3a/1a4;
- HCTIOJIB30BATh MPOTPAMMBI ISl TPAPHUECKOT0 OTOOpaKEHUS aJrOPUTMOB;
- ONPEAETATh CI0XKHOCTb PA0OThI AITOPUTMOB;
- paboTaTh B cpelie MporpaMMHUpPOBAHHS;
- peaqu30BbIBaTh IIOCTPOCHHBIE AJITOPUTMBI B BHJE MPOrpaMM Ha KOHKPETHOM  SI3bIKE
IIpOrpaMMUPOBaHUS;
- BBINOJIHATB IPOBEPKY, OTIAJKY KOJIa IPOrPaMMBb;
- O(bOpMJI?ITI) KOI ImmporpaMmbl B COOTBECTCTBHUU CO CTAHAAPTOM KOAUPOBAHUA,

MarepuajbHoe o0ecrieyenue:
— Paboudee MecTo npenoaBaTelis: MePCOHAIbHBIA KOMIBIOTEDP, IPOEKTOP, paboune MecTa
o0yuyaromuxcs, 10cka yueOHas, yueOHast MmeOelb;
— IIporpammuoe obecrieueHne oo1mero 1 npoheCcCHOHAILHOIO Ha3HAYCHMSI, B TOM YHUCIIe
BKJTIOUarolee B ceds cienyromiee [10:
MS Windows 7 (moamucka Imagine Premium)
MS Office 2007
7 Zip
MS Visual Studio (moxmucka Imagine Premium)
Visual Studio Code
Calculate Linux Desktop

3ananue:

1. ®opmynupoBKa 3a1a4un:

JlaHa TIOCJIEeIOBATENBHOCTh IEJIBIX YHCEN, OKAHYMBAMOIIAsACS HyJeM. 3amucaTh BCE UHCIA
MOCIIE0BATEIHHOCTH B THITM3UPOBAHHBIN (haii.

B koHer cymiecTByIOMIEro THIMM3HPOBAHHOTO (haiiiia 3ammcarh:

a) uucio 0;

0) ppazy «/lo cBumanus!».

1. ®opmynupoBKa 3aaauu:

Co3mare THUMM3MPOBAHHBIA (hailyl, BPIEMEHTaMU KOTOPOIO SBISIOTCA JBEHAAIATh IEPBBIX YJICHOB
nociuenoBarenbHOCcTH PuOOHaYuM (IIOCIE0BATENbHOCTH, B KOTOPOW IEpBbIE JIBa 4Yj€Ha paBHBEI 1, a
KaKIbIH CIENYIOIINN PaBEH CyMME JIBYX NMPEABIAYIINX).

Ilopsitok BbINOJIHEHHS PA0OTHI
— CocTaBUTh MAaTEMaTHYECKYIO MOJIEIb 3aJa4H.
— BriOpaTh 1 000cHOBaTH HaHOOJIEe PAMOHATLHBI METO/T PEIICHUS 3a]a49H;



— Pa3paborarh anroput™ A penieHus 3a1a4u.
— Hamnucate 1 oTaguTh nporpammy.
Xoa padoTsi:
— BrienuTs BX0/IHBIE U BBIXOJAHBIEC JAHHBIE
— Tloctpouts OJIOK-CXEMY COTJIACHO TUITY allTOPUTMHUUYECKON KOHCTPYKIIHH
— Hanmcars nporpaMMHBIN KOJT Ha SI3bIK TIPOrPaMMUPOBaHUS U TIPOBEPHUTH paboTy Koja ¢
BXOJIHBIMH MapaMeTpamMHu.

dopma npeaocTaBaeHHus pe3yabTaTa
— AJNTOpUTM MPOTPAMMBI.
— Koxa nporpammel.

Kputepun ounenku:

- «OTIMYHO» - TEOpPETHYECKOE COIepKaHUE Kypca OCBOCHO MOJIHOCTHIO, Oe3 MmpoOenoB, YMEHHs
chOpMHUPOBAHBI, BCE MPEIyCMOTPCHHBIE MPOTPaAMMON ydYeOHBIC 3aJaHUsS BBITOJHCHBI, KAueCTBO HX
BBIIOJIHEHMS OLIEHEHO BBICOKO.

- «Xopomio» - TEOPETUYECKOE COACpKAHHE Kypca OCBOEHO IOJHOCThIO, 0Oe3
MpoOeJIOB, HEKOTOpble yMEHHS CQOpPMHUpPOBAaHBI HEAOCTATOYHO, BCE MPEAYCMOTPECHHBIC
MporpaMMoil y4eOHbIE 3aJaHUSl BBIIIOJIHEHBI, HEKOTOPbIE BHUJABI 3a/JlaHUN BBINOJHEHBI C
OIIIOKaMH.

- «Y IOBJIETBOPUTEIHHOY - TEOPETUUECKOE COJIEP)KAaHUE Kypca OCBOEHO YaCTUYHO, HO
MpoOesbl He HOCAT CYHIECTBEHHOTO XapakTepa, HeOoOXOAMMbIE YMEHHUs padOThl ¢ OCBOCHHBIM
MaTrepuajioM B OCHOBHOM C(OPMHPOBAHBI, OOJBIIMHCTBO MPEAYCMOTPEHHBIX IPOrPAMMOA
oOydeHHUs y4eOHBIX 3a/laHUil BBINOJHEHO, HEKOTOphIE U3 BBHIMOJHEHHBIX 3alaHUil cojepKaT

OILINOKH.

— «HeynoBIeTBOPUTENIBEHO» - TEOPETUUYECKOE COJEpKAaHUE Kypca HE OCBOEHO,
HeoOXouMbIe YMEHUS He c(hOpMHPOBaHBI, BBHIIOIHEHHBIE yUeOHbBIE 3a/JaHUs COJEpKaT rpyobie
OILIIAOKH.

Tema 3.1. IIpouenyps! u GyHKIUH

JlabopaTopHnoe 3ansitue Ne 11 Opranusanus npouenyp.
ean padoThI:
— Hayuutbcs npuMeHATh 0a30Bble MOHATHS TEOPUU MPHUOIMKEHHBIX METOJIOB PELEHHUS 3ajad Ha
OBM.
— CdopmupoBarh MpeaCcTaBIeHHE 00 aIrOpUTMax peHIeHusl MPHUKIAAHBIX 3a/1ad,  Hay4dHuTCs
HaMMCaHUIO ¥ OTJIAIKU TPOrpaMMHOTO KOJa.
— BpiOpatb 1 060cHOBaTh HanboJee palMOHATIBLHBIA METO/T M aJITOPUTM PEIIECHUS 3a/1auH;
— PazpabotaTh anroput™ it pelieHus NpUKIaIHbIX 3a7a4;
— Hanwucars nporpaMMHBII KOJI M OTJIaUTh IPOrpaMmy.

Beinosnus padory, Bel Oyaere:
ymembs:
- pa3pabaTbIBaTh AITOPUTMBI I KOHKPETHBIX 3a/1a4;
- UCTIOJIB30BATh MPOTPAMMBI IS TpaIIeCcKOT0 OTOOPAKEHNUS aJITOPUTMOB;
- OTIPENIETATH CI0KHOCTb PA0OTHI AITOPUTMOB;
- paboTath B cpelie IPOrpaMMHUPOBAHHS;
- PpCaln30BbLIBATL IIOCTPOCHHLIC AJTOPpUTMBI B BHAC TMIpOrpaMM Ha KOHKPCTHOM  SA3BIKC
IPOTPaMMHPOBAHHS;
- BBIIIOJIHATH IIPOBEPKY, OTIAAKY KOAA IPOrpaMMBI;



- 0(OpMJISITH KOJI TPOrPaMMBbI B COOTBETCTBUU CO CTAaHAAPTOM KOJUPOBAHUS;

MarepuajbHoe o0ecrieueHue:
— Pabouyee MecTo mpenogaBaTelis: MepcoHaIbHBIA KOMIBIOTEDP, IPOEKTOP, paboune MecTa
oOyyJaronuxcs, 10cka yueOHasi, yaeOHass meOeb;
— IlporpammHoe obecriedeHue oo1ero u npohecCHoHaIbHOI0 Ha3HAYCHH I, B TOM YHUCIIE
BKJIIOYaromiee B ceds cienyromee [10:
MS Windows 7 (moamucka Imagine Premium)
MS Office 2007
7Zip
MS Visual Studio (moamucka Imagine Premium)
Visual Studio Code
Calculate Linux Desktop
3aganme:

1. ®opmynupoBKa 3a1a4u:

- PazpaboTtars niporpaMmy, UCTIONIB3YsT MOYJIbHBIH ITOIXO].

- CdhopmupoBath 1Mo OJTHOMY WJIM HECKOJBKO 3arojOBOYHBIX MOIYJCH M (aillIoB peamu3anuu, KOTOpbIe
OyIyT colepkaTh pa3paboTaHHble (PYHKINU.

-Hammcares TiaBHYIO0 (yHKIOHIO main, WCHONB3Yys IMpaBWIa CTPYKTYPHOTO TOIXOJa: OHA JOJDKHA
COJIEPKaTh B OCHOBHOM TOJIbKO BBI30B (DYHKIIUH, BCE BBIYMCICHHS JJOJDKHBI ObITh BHYTPH pa3pab0TaHHBIX
GbyHKIHH.

-BBINMOMTHUTE OTHAIKY ¥ KOMITHISIIHEIO IPOTPaMMBbI, IOJIyYUTh HCIIOTHSAEMBIH (aii.

-BBIMOTHATE TECTHPOBAaHUE MPOTPAMMBI HECKOJILKHMH HA0OpaMHU BXOIHBIX JTAHHBIX.

-CocTaBUTh qUarpaMmy MOJYJEH, 1epeBo BbI30Ba (GYHKIWHN U crienndukanmu GyHKuni

Jlanb! niensie uncna al, ... , an, bl, ..., bm, k.

Ecnu B mocnenoBarenbHOCTH al, ... , an HET HU OJIHOTO YJIeHa CO 3HAUYEeHHEM K, To mepBslii 1o mopsiaky20
YJICH ITOH TOCTIEIOBATEIIFHOCTH, HE MEHBIIIHIA BCEX OCTAIbHBIX YWICHOB, 3AMCHHUTH Ha 3HaYCHHE K.

ITo TakoMy >ke TIpaBHITy IPeoOPa30BaTh MOCIEIOBATEIHLHOCTD b1, ..., bm npumMenuTensHo K 10.

ITopsinok BbINOJIHEHHS PadOTHI
— CocTaBUTh MaTEMaTUYECKYIO MOJEIIb 3aJa4H.
— BriOGpath 1 000cHOBaTh Hanboee pallMOHATBHBINA METO/T PELICHUs 3a1a4H;
— Pazpabotath anroput™ Juist peleHus 3a/1auu.
— Hamnucate u oTnaguTh nporpammy.
Xox pa0doTbI:
- BBI}IGJ'II/ITI) BXOIHBIC U BBIXOAHBIC TaHHBIC
— Tloctpouth 6JI0K-CXEMY COTJIACHO TUITY aJITOPUTMUYECKON KOHCTPYKIIMH
— Hamnucars nporpaMMHBIf KO Ha SI3bIK IPOrPaMMHUPOBAHUS U IPOBEPUTH PabOTy KOAa C
BXOOHBIMU IMapaMETpPaMH.

®opMa npeaocTaBIeHUA pe3yabTaTa
— ANropuT™M NporpaMmsl.
— Koa nporpaMmsl.

Kpurepum ouenku:

- «OTIMYHOY» - TEOPETHYECKOE COJEpXKaHUE Kypca OCBOCHO MOJIHOCTHIO, O€3 TpoOenoB, YMEHHS
cOpMUPOBAHbI, BCE MpPEIyCMOTPEHHbIE MPOrpaMMol yueOHbIE 3aJaHHsl BBIIOJIHEHBI, KaueCTBO HX
BBITIOJIHEHUSA OIECHCHO BBICOKO.

— «XopoImo» - TEOpPeTUYECKOe COAEpKaHWE Kypca OCBOEHO IOJHOCThIO, 0e3
Mpo0esioB, HEKOTOpble YyMEHHUS CQOPMHUpPOBAaHBl HEAOCTATOYHO, BCE MPEAyCMOTPEHHbBIE



porpaMMoil  yueOHBIC 3a/JaHHsl BBIMOJHEHBI, HEKOTOPBIC BHJIBI 3aJaHUN BBITIOJHEHBI C
OIITMOKaMH.

- «Y 1I0BJIETBOPUTENHHOY - TEOPETUUECKOE COJIEPKAHUE Kypca OCBOEHO YaCTUYHO, HO
MpoOeNbl He HOCAT CYHIECTBEHHOTO XapakTepa, HEOOXOAMMBIE YMEHHUsSI pa0dOThl C OCBOCHHBIM
MarepuajioM B OCHOBHOM C(OPMHPOBAaHBI, OOJBIIMHCTBO MPEAYCMOTPEHHBIX IPOrPAMMOM
oOydeHUs: y4eOHBIX 3a/laHWuil BBIOJIHEHO, HEKOTOPBIC W3 BBHIMIOJHEHHBIX 3alaHUi COIepKaT

OLIMOKH.

- «HeynoBneTBOpUTENIFHO» - TEOPETHYECKOE COJEp)KaHHe Kypca HE OCBOEHO,
HE0O0XO/MMBIE YMEHHsI He C(OPMHUPOBAHBI, BBIIIOJHEHHbIE yUeOHBIC 3aJaHUsI COJEpKaT rpyObie
OLIMOKH.

Tema 3.1. [Ipouenyps! u pyHkuuu

JlabopaTopHoe 3ansitue Ne 12 Opranuzauus GyHKIU.
ean padoThi:
— Hayuutbcst npuMeHATh 0a30Bble NOHATUS TEOPUU MPUOIMIKEHHBIX METOJIOB PELICHMs 3ajad Ha
OBM.
— CdopmupoBarh TMpeACTaBICHHE 00 alropuTMax pEHIeHUs MNPUKIAJAHBIX 3aJad,  Hay4YUTCs
HaINKMCaHUIO M OTJAJKH IPOTrpaMMHOIO KOAA.
— BniOpaTb 1 000cHOBaTH HanboJIee pallMOHAIBHBINA METOJI M aJITOPUTM pEILeHHs 3a/1auH;
— Pa3paborarh anroput™ AJis perieHus NpuKIaIHbIX 3a1a4;
— Hanwucars nporpaMMHBII KO ¥ OTJIaUTh IPOrpamMmy.

Beimosinus padory, Bel Oyaere:
ymembs:
- pa3pabaThIBaTh AITOPUTMBI Il KOHKPETHBIX 3a/1a4;
- HCII0JIb30BaTh MPOTPAMMBI JIJIsl TPapUUECKOro 0TOOPaKEHUS AITOPUTMOB;
- OTPEAETATh CI0XKHOCTb PA0OTHI AITOPUTMOB;
- paboTaTh B cpejie MPOrpaMMHUpPOBaHMUS;
- pealu30BBIBATH IOCTPOEHHBIE AITOPUTMBI B BHJAE MPOrpaMM Ha KOHKDETHOM  SI3BIKE
IIpOrpaMMHUPOBAaHUS;
- BBIIIOJIHATB IIPOBEPKY, OTIAAKY KOJIa IPOTPaMMBI;
- OCbOpMJ'IfITB KO ImporpaMmbl B COOTBETCTBHU CO CTAHAAPTOM KOJAUPOBAHUA,

MarepuajabHoe o0ecrieyenue:
— Pabouee MecTo mpenoaBaTeis: MePCOHATbHBIA KOMIIBIOTEDP, TPOEKTOP, paboure MecTa
oOyyJaronuxcsi, 10cka yueOHasi, yaeOHast MmeOenb;
— IlporpammHoe obecriedeHue oo1ero u NpopeccuoHaIbHOIO Ha3HAYeHMsI, B TOM YHUCIIE
BKJIIOHaronee B ceds cienyromee [10:
MS Windows 7 (moamucka Imagine Premium)
MS Office 2007
7Zip
MS Visual Studio (moamucka Imagine Premium)
Visual Studio Code
Calculate Linux Desktop
3ananue:

1. ®opmynupoBKa 3a/1auu:

Hanucats ¢yHKIMIO, BEIBOJAIIYIO B OPSAKE BO3pACTaHUs AIEMEHThI OJJHOMEPHOTO MaccuBa. B riaBHoi
porpamMMe BbI3BaTh (DYHKIHIO JUISI IBYX Pa3HBIX MaCCHBOB.



1. ®opmynupoBKa 3a1auu:

Hamucatp (yHKIMIO BBIYMCICHHS IPOM3BEACHHS HPSMOYTOJbHOM Marpuisl A pasmepa K X m Ha
NpSMOYTOJIbHYIO MaTpuily B pazmepa m X n. B riaBHoii mporpaMme oOpaTUTHCS K 3TOH (PYHKITUH.

IMopsinok BbINOJHEHUSI PA0OTHI
— CocTaBUTh MaTEMaTUYECKYIO MOJEIb 3a/JauH.
— BribpaTh 1 060cHOBaTh HanboJee palMOHAIBHBIN METO]T PELICHUS 3a7a4u;
— Pa3paborares anroput™ A penieHus 3a1a4u.
— Hanwucate 1 oTnaguTe nporpammy.
Xox padoThI:
— BebgenuTs BXOAHbBIE U BHIXOJHBIC JAHHbBIE
— Tloctpouts 6JI0K-CXEMY COTJIACHO TUITY allTOPUTMUYECKON KOHCTPYKIIHH
— Hanwucars nporpaMMHBIi KOJT Ha SI3bIK IPOTPAaMMHUPOBAHUS U IPOBEPUTH PabOTY Koja ¢
BXOAHBIMU ITapaMCTPaMHU.

dopma npeaocTaBIeHUs pe3yabTaTa
— ANropuT™m nporpaMmsl.
— Koxa nporpammel.

Kpurepum ouenku:

- «OTIMYHO» - TEOPETHYECKOE COJIEpkKAaHUE Kypca OCBOEHO IOJHOCTHIO, O€3 IpoOesoB, YMEHHs
c(OpMHpOBaHBI, BCE MPEIyCMOTPEHHbIE MPOrpaMMOi ydeOHbIE 3a/JlaHUs BBIIOJIHEHBI, KayeCTBO HUX
BBITIOJTHEHUS OLIEHEHO BBICOKO.

- «Xopouio» - TEOPETUYECKOE COJAEpKAHHE Kypca OCBOEHO IOJHOCThIO, 0Oe3
npoOesoB, HEKOTOpble yMEHUs c(opMUpOBaHBl HEJOCTATOYHO, BCE MPEAYCMOTPEHHBIE
porpaMMoil y4ueOHble 3aJaHUsl BBIIIOJIHEHbl, HEKOTOpbIE BHUJABl 3a/JlaHUN BBIOJHEHBI C
omrOKaMu.

- «Y IOBJIIETBOPUTEIILHO) - TEOPETUUECKOE COJIEPIKaHNE Kypca OCBOEHO YaCTUYHO, HO
poOesibl He HOCAT CYLIECTBEHHOI'O XapakTepa, HEOoOXOAMMbIE YMEHUS pabdoThl ¢ OCBOCHHBIM
MaTepuajJioM B OCHOBHOM C(OPMHPOBAHBI, OOJNBIIMHCTBO MPEIyCMOTPEHHBIX MPOTrpaMMOn
oOyudeHus1 y4yeOHBIX 3a/laHui BBIOJIHEHO, HEKOTOphIE U3 BBHINOJHEHHBIX 3aJaHUM coepx aT
OLIMOKH.

- «HeynoBneTBOpUTENBHO» - TEOPETHYECKOE COJEPKAHUE Kypca HE OCBOEHO,
HeoOXouMBbIe YMEHUS HE c(hOpMHpOBaHBI, BBHIIOJHEHHBIE yueOHbIE 3a/aHUs COJEpKaT rpyobie
OLIMOKH.



Tema 3.1. [Ipouenypsnl u GyHKIuM

JlaGoparopHoe 3ansitue Ne 13 [IpumeHeHue peKypcuBHbIX QyHKIIUIA.
Hean pa6oTbi:
- Hay‘-II/ITbCH IMPUMCHATH 63,30BBI€ IIOHATHUA TCOPUU HpI/I6HI/I)KCHHBIX MCTOHOB PCHICHUA 3ada4 Ha
OBM.
— CdopmupoBaTh mpeacraBicHre 00 aNTOPUTMaxX pEIICHUS NPUKIATHBIX 3a1ad,  HAy4IUTCS
HAMMCaHUIO ¥ OTJIAJIKU TPOrpaMMHOTO KOJa.
— BpiOpatb 1 060cHOBaTh HanboJee PaMOHATIBLHBIA METO/T M alITOPUTM PEIICHUS 33/1a4H;
— PazpabotaTh anropuT™ i pelieHus MPUKIAIHBIX 3a7a4;
— Hanwucars nporpaMMHBIi KOJI M OTIQIUTh IPOTpamMMy.

Brinosinus padorty, Bl Oynere:
ymembo:
- pa3zpabaTbIBaTh aNTOPUTMBI JJIs KOHKPETHBIX 3a/1a4;
- HCTIOJIB30BATh MPOTPAMMBI ISl TPAPUUECKOT0 OTOOpaKEHUS aJrOPUTMOB;
- OIPEIENSTh CJI0KHOCTh PabOTHI AITOPUTMOB;
- paboTaTh B cpelie MporpaMMHUpPOBAHHS;
- pealu30BBIBaTh IMOCTPOEHHBIE AaNTOPUTMBI B BHJAE MPOrpaMM Ha KOHKPETHOM SI3bIKE
IIpOrpaMMUPOBaHUS;
- BBIMOJIHATh IPOBEPKY, OTIAAKY KOJIa IPOTrPAMMBI;
- O(l)OpMJ'ISITB KO mmporpaMmbl B COOTBETCTBHUU CO CTAHAAPTOM KOAUPOBAHUA,
MarepuanbHoe o0ecnieyeHue:
— PaGouee mecTo npenogaBares: NepcoHaIbHBIA KOMITBIOTEDP, IPOEKTOP, paboure MecTa
oOyyJaronuxcsi, 10cka yueOHasi, yaeOHasi MmeOelb;
— IlporpammHoe obecriedeHue oo1ero u npopecCUoHaIbHOI0 Ha3HAYEHMsI, B TOM YHUCIIE
BKJIFOHaronee B ceds cienyromee [10:
MS Windows 7 (moamucka Imagine Premium)
MS Office 2007
7Zip
MS Visual Studio (moamucka Imagine Premium)
Visual Studio Code
Calculate Linux Desktop

3aganme:
1. ®opmynupoBKa 3a1auu:

Beectn ¢ kmaBHaTypsl nenoe uyucno N. Hcmone3yss pekypcuio, pacreyararb CHavasa
MOCJIeI0BaTENbHOCTD, cocTosimyto u3 N 6ykB 'A', a 3atem u3 N Oyxs 'B'.

1.®opmynupoBka 3a1a4n:
Hanewarate B 0OpaTHOM MOpSIKE IMOCIEIOBATEIBLHOCTh YHCEN, MPU3HAKOM KOHIIA KOTOPOH
sBasgercs 0.
Ilopsitok BbINOJIHEHHS PA0OTHI
— CocTaBUTh MAaTEMaTHYECKYIO MOJIEIb 3aJa4H.
— BriOpaTh 1 000cHOBaTh HaHOOJIEe PAMOHATLHBI METO/T PEIICHUS 3aa4H;
— Paspabotarh anropuT™ ISl pelieHus 3a/1a4u.
— Hanucate u oTaguTh IporpamMmy.
Xon paboTsr:
— BrigenuTs BXOIHBIE U BEIXOIHEIE JaHHEIE



— TlocTpouts 6JI0K-CXEMy COTIACHO TUIY AITOPUTMUYECKON KOHCTPYKIUH
— Hanwucars nporpaMMHBII KOJT Ha SI3bIK IPOTPaMMHUPOBAHUS U IPOBEPUTH PabOTy Koja ¢
BXOJIHBIMM ITapaMeTpaMH.

®opma npeaocTaBIeHHUA pe3yabTaTa
— AJIroputM nporpaMmsl.
— Kog nporpaMmsl.

Kpurepun onenku:

- «OTIMYHO» - TEOPETHUUYECKOE COJEepkKAaHHUE Kypca OCBOEHO IOJHOCThIO, O€3 MpoOenoB, yMEHUs
cOpMHpOBaHBI, BCE MPEIYyCMOTPEHHbIE MPOrpaMMOil ydeOHbIE 3a/aHHs BBIIOJIHEHBI, KAaueCTBO HX
BBITOJIHEHUS OLIEHEHO BBICOKO.

- «XopoImo» - TEOpPeTUYECKOe COJAEpKaHUE Kypca OCBOEHO IOJHOCThIO, 0e3
npoOesoB, HEKOTOpble yMEHUs c(hOopMUPOBaHBI HEIOCTATOYHO, BCE MPEAYCMOTPEHHBIC
IporpaMMoil yuyeOHble 3aJaHUsl BBIIOJIHEHbI, HEKOTOpbIE BH/bl 3aJ@aHUI BBINOJHEHBl C
oLIMOKaMHu.

- «Y 10BIIETBOPUTEIILHO» - TEOPETUUECKOE COJIEPKaHNE Kypca OCBOEHO YaCTUYHO, HO
po0Oesbl He HOCAT CYLIECTBEHHOI'O XapakTepa, HEOOXOJUMble yMEHHUs paboThl ¢ OCBOEHHBIM
MaTepuaioM B OCHOBHOM C(OPMHPOBAHBI, OOJBIIMHCTBO MPEIYCMOTPEHHBIX IPOTPAMMON
o0yuyeHMs Y4yeOHBIX 3aJlaHUM BBINOJIHEHO, HEKOTOPbIE W3 BBINOJHEHHBIX 33JaHUN CcOAepKaT
OLIMOKHU.

- «HeynoBneTBOpUTENbHO» - TEOPETHYECKOE COJEpKaHUE Kypca HE OCBOEHO,
HEe0oOX0UMBbIE YMEHHUS HE c(hOPMHpOBaHBI, BBHIIIOJHEHHBIE yUeOHbIE 3a/aHUs COJEpKaT rpyobie
OLIMOKH.



Tema 3.3. Moay/ibHOe IPOrpaMMHUPOBaHHe

JlaGoparopnoe 3ansitue Ne 14 IIporpammMupoBanue MoOay.Jisl.
Hean pa6oThi:
- Hay‘-II/ITbCH IMPUMCHATH 63,30BBI€ IIOHATHUA TCOPUU HpI/I6HI/I)KCHHBIX MCTOHOB PCHICHUA 3ada4d Ha
OBM.
— CdopmupoBath mpencraBicHre 00 aNTOPUTMAX pPEIICHUS NPUKIATHBIX 3a1ad,  HAy4IUTCS
HAMMCaHUIO ¥ OTJIAJIKU HPOrpaMMHOTO KOJa.
— BrpiOpatb 1 060cHOBaTh HanboJee paMOHATBLHBIA METO/T M alITOPUTM PEIICHUS 33/1a4H;
— PazpaboraTh anroput™ Juis pelieHus MPUKIaIHbIX 3a7a4;
— Hanwucars nporpaMMHbIi KOJT M OTIaIUTh IPOrpamMmy.

Brinosinus padorty, Bl Oynere:
ymembp:
- pa3pabaThIBaTh AITOPUTMBI Il KOHKPETHBIX 3a/1a4;
- HCTIOJIB30BATh MPOTPAMMBI ISl TPAPHUECKOT0 OTOOpaKEHUS aJrOPUTMOB;
- ONPEAETATh CI0XKHOCTb PA0OThI AITOPUTMOB;
- paboTaTh B cpelie mMporpaMMHUpPOBAHHS;
- peaqu30BbIBaTh IIOCTPOCHHBIE AJITOPUTMBI B BHJE MPOrpaMM Ha KOHKPETHOM  SI3bIKE
IIpOrpaMMUPOBaHUS;
- BBINOJIHATB IPOBEPKY, OTIAJKY KOJIa IPOrPaMMBb;
- O(bOpMJI?ITI) KOI ImmporpaMmbl B COOTBECTCTBHUU CO CTAHAAPTOM KOAUPOBAHUA,

MarepuajbHoe o0ecrieyenue:
— Paboudee MecTo npenoaBaTelis: MePCOHAIbHBIA KOMIBIOTEDP, IPOEKTOP, paboune MecTa
o0yuyaromuxcs, 10cka yueOHas, yueOHast MmeOelb;
— IIporpammuoe obecrieueHne oo1mero 1 npoheCcCHOHAILHOIO Ha3HAYCHMSI, B TOM YHUCIIe
BKJTIOUarolee B ceds cienyromiee [10:
MS Windows 7 (moamucka Imagine Premium)
MS Office 2007
7 Zip
MS Visual Studio (moxmucka Imagine Premium)
Visual Studio Code
Calculate Linux Desktop

3ananue:

1.®opmynupoBKa 3a1a4u:

CpencTtBaMu MOIYJIBHOTO TMPOTPAMMHUPOBAHUS PEIIUTH 3a7ady OOpabOTKH OJHOMEPHOTO YHCIOBOTO
MacCHBa.

HaﬁTI/I CYMMy 3JIEMEHTOB 10 nepBoro ITIOJIOXKUTCIIBHOI'O U npomBeneHHe OCTAJIBHBIX DJICMCHTOB.
1.®opmynupoBKa 3a1a4u:

CpencTtBaMu MOAYJIBHOTO MPOTPAMMUPOBAHUS PEIINTH 3a7ady OOpabOTKH OJHOMEPHOTO YHCIOBOTO
MacCHBa.

HaiiTi KoJIM4eCTBO 3JIEMEHTOB, CTOSIINX HAa HEYETHBIX MECTaX U MEHBIIINX 3aJaHHOI0 YHCIa.

Ilopsitok BbINOJIHEHHS PA0OTHI
— CocTaBUTh MAaTEMaTHYECKYIO MOJIEIb 3aJa4H.
— BriOpaTh 1 000cHOBaTH HaHOOJIEe PAMOHATLHBI METO/T PEIICHUS 3a]a49H;
— Pa3paborarh anroput™ A penieHus 3a1a4u.
— Hamnucats 1 0TJIaIuTH IPOTrpamMmy.
Xon paboTsr:
— BrigenuTs BXOIHBIE U BEIXOAHEIE JaHHEIE



— TlocTpouts 6JI0K-CXEMy COTIACHO TUIY AITOPUTMUYECKON KOHCTPYKIUH
— Hanwucars nporpaMMHBII KOJT Ha SI3bIK IPOrpaMMUPOBaHUS U POBEPUTH pabOTy Koja ¢
BXOJIHBIMM ITapaMeTpaMH.

®opma npeaocTaBIeHHUA pe3yabTaTa
— AJIroputM nporpaMmsl.
— Kog nporpaMmsl.

Kpurepun onenku:

- «OTIMYHO» - TEOPETHUUYECKOE COJEepkKAaHHUE Kypca OCBOEHO IOJHOCThIO, O€3 MpoOenoB, yMEHUs
cOpMHpOBaHBI, BCE MPEIYyCMOTPEHHbIE MPOrpaMMOil ydeOHbIE 3a/aHHs BBIIOJIHEHBI, KAaueCTBO HX
BBITOJIHEHUS OLIEHEHO BBICOKO.

- «XopoImo» - TEOpPeTUYECKOe COJAEpKaHUE Kypca OCBOEHO IOJHOCThIO, 0e3
npoOesoB, HEKOTOpble yMEHUs c(hOopMUPOBaHBI HEIOCTATOYHO, BCE MPEAYCMOTPEHHBIC
IporpaMMoil yuyeOHble 3aJaHUsl BBIIOJIHEHbI, HEKOTOpbIE BH/bl 3aJ@aHUI BBINOJHEHBl C
oLIMOKaMHu.

- «Y 10BIIETBOPUTEIILHO» - TEOPETUUECKOE COJIEPKaHNE Kypca OCBOEHO YaCTUYHO, HO
po0Oesbl He HOCAT CYLIECTBEHHOI'O XapakTepa, HEOOXOJUMble yMEHHUs paboThl ¢ OCBOEHHBIM
MaTepuaioM B OCHOBHOM C(OPMHPOBAHBI, OOJBIIMHCTBO MPEIYCMOTPEHHBIX IPOTPAMMON
o0yuyeHMs Y4yeOHBIX 3aJlaHUM BBINOJIHEHO, HEKOTOPbIE W3 BBINOJHEHHBIX 33JaHUN CcOAepKaT
OLIMOKHU.

- «HeynoBneTBOpUTENbHO» - TEOPETHYECKOE COJEpKaHUE Kypca HE OCBOEHO,
HEe0oOX0UMBbIE YMEHHUS HE c(hOPMHpOBaHBI, BBHIIIOJHEHHBIE yUeOHbIE 3a/aHUs COJEpKaT rpyobie
OLIMOKH.



Tema 3.3. Moay/ibHOe IPOrpaMMHUPOBaHHe

JlabGoparopHoe 3ansitue Ne 15 Co3nanune 0M0JIHOTEKH MOANPOTPAMM.
Hean pa6oThi:
- Hay‘-II/ITbCH IMPUMCHATH 63,30BBI€ IIOHATHUA TCOPUU HpI/I6HI/I)KeHHBIX MCTOHOB PCHICHUA 3ada4d Ha
OBM.
— CdopmupoBath mpencraBicHre 00 aNTOPUTMAX pPEIICHUS NPUKIATHBIX 3a1ad,  HAy4IUTCS
HAMMCaHUIO ¥ OTJIAJIKU HPOrpaMMHOTO KOJa.
— BrpiOpatb 1 060cHOBaTh HanboJee paMOHATBLHBIA METO/T M alITOPUTM PEIICHUS 33/1a4H;
— PazpaboraTh anroput™ Juis pelieHus MPUKIaIHbIX 3a7a4;
— Hanwucars nporpaMMHbIi KOJT M OTIaIUTh IPOrpamMmy.

Brinosinus padorty, Bl Oynere:
ymembp:
- pa3pabaThIBaTh AITOPUTMBI Il KOHKPETHBIX 3a/1a4;
- HCTIOJIB30BATh MPOTPAMMBI ISl TPAPHUECKOT0 OTOOpaKEHUS aJrOPUTMOB;
- ONPEAETATh CI0XKHOCTb PA0OThI AITOPUTMOB;
- paboTaTh B cpelie mMporpaMMHUpPOBAHHS;
- peaqu30BbIBaTh IIOCTPOCHHBIE AJITOPUTMBI B BHJE MPOrpaMM Ha KOHKPETHOM  SI3bIKE
IIpOrpaMMUPOBaHUS;
- BBINOJIHATB IPOBEPKY, OTIAJKY KOJIa IPOrPaMMBb;
- O(bOpMJI?ITI) KOI ImmporpaMmbl B COOTBECTCTBHUU CO CTAHAAPTOM KOAUPOBAHUA,

MarepunanbHoe obecrieyeHue:
— Paboudee MecTo npenoaBaTelis: MePCOHAIbHBIA KOMIBIOTEDP, IPOEKTOP, paboune MecTa
o0yuyaromuxcs, 10cka yueOHas, yueOHast MmeOelb;
— IIporpammuoe obecrieueHne oo1mero 1 npoheCcCHOHAILHOIO Ha3HAYCHMSI, B TOM YHUCIIe
BKJTIOUarolee B ceds cienyromiee [10:
MS Windows 7 (moamucka Imagine Premium)
MS Office 2007
7 Zip
MS Visual Studio (moxmucka Imagine Premium)
Visual Studio Code
Calculate Linux Desktop

3ananue:

1.®opmynupoBKa 3a1a4u:

Peanu3oBath B BHJIe MOAYJIS HAOOp MOMIPOrpaMM JUISl BBIMOJTHEHHS CIICAYIOIIUX OTEpaIuil Haj

o0bIKHOBeHHBIMU 1pobsimMu Buaa P/Q (P - nenoe, Q - HatypanbHOE):

— CIIO)KEHHUE;

— BBIYHMTAHUC;

— YMHOXEHHUE;

— JICJICHUE;

— COKpaIlleHHue apoodu;

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

— (yHKUIMH, peanu3yrolye onepauy OTHOLIEHUS (paBHO, HE paBHO, OOJIbIIE WM PABHO, MEHbILIE WIH
paBHO, OOJIBIIIE, MEHBIIIE).

Hcnonb3ys 3TOT MOJTyJTb, PEIIUTH 3a/1a4y:

Jlan maccuB A - MaccuB OOBIKHOBEHHBIX Jpo0Oei. Haiitu cymmy Bcex npoOeid, OTBET MpeACTaBUTh B BUJIE

HECOKpaTUMOl 1poOu. Beruuciants cpeanee apupmeTnieckoe Bcex ApoOei, OTBET MPEACTaBUTh B BHUJIE

HECOKPaTUMOM Jpo0u.



1.®opmynupoBKa 3a1a4u:

PeanuzoBaTh B BuAe MOAyJss HAaOOp IMOANPOrpaMM JJisl BBIOJHEHHS CIEAYIOIIUX OMNEeparuil Haj
00bIkHOBeHHBIMH JIpoOsimu Buaa P/Q (P - nenoe, Q - HatypaiibHOE):

- CIIOKEHUE;

- BEIYUTAHUE;

- YMHOXKEHHUE;

- JICTICHHE;

- COKpalieHue 1poou;

- Bo3BeneHue Apoou B creneHb N (N - HaTypanbHOE);

- (yHKUIHH, peaNu3yIonue onepaluu OTHOIICHUS (paBHO, HE PaBHO, OOJIbIIE MM PABHO, MEHBIIIE WIIH
paBHO, OOJIbIIIE, MEHBIIIE).

Hcnonb3ys 3TOT MOAYJIb, PEIINTh 331a4y:

Jlan mMaccuB A - MacCHB OOBIKHOBEHHBIX JIpoOei. OTCOPTHPOBATH €r0 B MOPSIKE BO3pACTAHUSI.

ITopsinok BeINOJIHEHHS PA0OTHI
— CocTaBUTh MAaTEMaTUYECKYIO MOJEIIb 3aJa4H.
— BriOpats 1 000cHOBaTh HanboJIee palMOHAILHBIA METOJI PEUICHHUS 3aa4H;
— Pazpabotath anropuT™ Ui peleHus 3aauu.
— Hanucate 1 oTiIaguTh Iporpammy.
Xoa padoTbI:
— BpnenuTs BXOAHBIE U BBIXOJHBIE JAHHBIE
— IlocTpouts 6J0K-CXEMy COTJIACHO TUIY ITOPUTMUYECKON KOHCTPYKIUH
— Hamucars nporpaMMHBIf KO Ha SI3bIK TPOrpaMMHMPOBAHUS M IPOBEPUTH PabOTY KOAA C
BXOJIHBIMH ITapaMeTpaMH.
®opma npeaocTaBICHHUA pe3yabTaTa
— ANropuT™m NporpaMMsl.
— Kox nporpaMmsl.

Kputepun ounenku:

- «OTIUYHO» - TEOpPETHYECKOe COJepaHHEe Kypca OCBOCHO MOJIHOCTHIO, Oe3 MpoOenoB, YMEHHS
chopMHUpPOBaHBI, BCE MPEAYCMOTPEHHBIE MPOTPaMMOM ydeOHBbIE 3aJaHWs BBIIOJHEHBI, KaueCTBO HUX
BBITTOJIHEHUS OIICHEHO BEICOKO.

- «Xopomio» - TEOPETUYECKOE COJAEpkKAHHEe Kypca OCBOEHO IOJHOCThIO, 0Oe3
nmpoOesioB, HEKOTOpble YMEHHs CPOPMHUPOBAHBI HEIOCTATOYHO, BCE MPEAYCMOTPEHHBIC
MporpaMMoil y4eOHBIE 3aJaHUsl BBIIIOJHEHBI, HEKOTOPHIE BHUABI 3aJlaHUN BBIMOJHEHBI C
omuOKaMHu.

- «Y TOBJIETBOPUTENHHOY - TEOPETHIECKOE COJIEPI)KaHUE Kypca OCBOEHO YaCTUYHO, HO
MpoOeNbl He HOCAT CYHIECTBEHHOTO XapakTepa, HEOOXOAMMBbIE YMEHHUS padOThl C OCBOCHHBIM
MaTepuajioM B OCHOBHOM C(HOPMHPOBAHBI, OOJBITUHCTBO MPEAYCMOTPEHHBIX IPOrPAMMOMA
oOydeHUs y4eOHBIX 3a/laHUil BBIMNOJHEHO, HEKOTOPBhIE W3 BBHIMOJHEHHBIX 3alaHUil CcoIepKaT
OIITNOKH.

- «HeynoBneTBOPUTENIBHO» - TEOPETUUYECKOE COJEpX)aHUE Kypca HE OCBOCHO,
HeoOXouMBbIE YMEHUS HE c(hOPMHPOBAHBI, BBHIIOIHEHHBIE yUeOHBIE 3a/aHUs COJEpKaT rpyObIe
OIITNOKH.



Tema 4.1 Yka3zarein.

JlaGoparopHoe 3ansitue Ne 16 Ucnosib3oBaHue yka3zaree 1Jisi OPraHu3anuy CBSI3AHHBIX CIIMCKOB.
Hean pa6oThi:

- Hay‘-II/ITbCH IMPUMCHATH 63,30BBI€ IIOHATHUA TCOPUU HpI/I6HI/I)KCHHBIX MCTOHOB PCHICHUA 3ada4d Ha
OBM.

— CdopmupoBath mpencraBicHre 00 aNTOPUTMAX pPEIICHUS NPUKIATHBIX 3a1ad,  HAy4IUTCS
HAMMCaHUIO ¥ OTJIAJIKU HPOrpaMMHOTO KOJa.

— BrpiOpatb 1 060cHOBaTh HanboJee paMOHATBLHBIA METO/T M alITOPUTM PEIICHUS 33/1a4H;

— PazpaboraTh anroput™m Juis pelieHus MpUKIaIHbIX 3a/a4;

— Hanwucars nporpaMMHbIi KOJT M OTIaIUTh IPOrpamMmy.

Brinosinus padorty, Bl Oynere:
ymembp:
- pa3pabaThIBaTh AITOPUTMBI Il KOHKPETHBIX 3a/1a4;
- HCTIOJIB30BATh MPOTPAMMBI ISl TPAPHUECKOT0 OTOOpaKEHUS aJrOPUTMOB;
- ONPEAEIATh CI0KHOCTb Pa0OThI aJITOPUTMOB;
- paboTaTh B cpelie mMporpaMMHUpPOBAHHS;
- peaqu30BbIBaTh IIOCTPOCHHBIE AJITOPUTMBI B BHJE MPOrpaMM Ha KOHKPETHOM  SI3bIKE
IIpOrpaMMUPOBaHUS;
- BBINOJIHATB IPOBEPKY, OTIAJKY KOJIa IPOrPaMMBb;
- O(bOpMJI?ITI) KOI ImmporpaMmbl B COOTBECTCTBHUU CO CTAHAAPTOM KOAUPOBAHUA,

MarepuajbHoe o0ecrieyenue:
— Paboudee MecTo npenoaBaTelis: MePCOHAIbHBIA KOMIBIOTEDP, IPOEKTOP, paboune MecTa
o0yuyaromuxcs, 10cka yueOHas, yueOHast MmeOelb;
— IIporpammuoe obecrieueHne oo1mero 1 npoheCcCHOHAILHOIO Ha3HAYCHMSI, B TOM YHUCIIe
BKJTIOUarolee 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
3amanme:
1.®opmynupoBka 3a1a4u:
CchopmupoBaTh OJHOCBSI3HBIA CITUCOK M3 5 3amucel, ylaluTh 3alUCH, YAOBJIETBOPSIOLINE HEKOTOPOMY
YCJIIOBHUIO, 1 BBIBECTHU CITMCOK Ha 3KpaH.
3anuce CONIEPKUT MapKy MarHUTO(OHA, Ka4YeCTBO, IIeHy. Y TAIUTh U3 CIIMCKA 3alucH ¢ IeHoH Hinke 800

pyo.

1.®opmynupoBKka 3a1a4u:

CchopmupoBaTh OAHOCBSI3HBIA CIIUCOK M3 5 3aluCel, yIaluTh 3allUCH, YJOBJIETBOPSIOIIUE HEKOTOPOMY
YCJIIOBHUIO, 1 BBIBECTHU CITMCOK HA 3KpaH.

3anuce COACPKUT (baMI/IHI/IIO u 4 OLICHKH. yIIaJII/ITb M3 CIHHCKa 3alluCu € HCYHOBJICTBOPUTCIIBHBIMU
OLIEHKaMH

Iopsinok BbINOJHEHUS PA0OTHI
— CocTaBUTh MaTEMaTHYECKYIO MOJEIb 3aJauH.
— BriOpaTs 1 000cHOBaTH HanOOJIEE PAIIMOHAIEHBINA METO/T PEIICHUS 3a1a4H;
— Pazpabotath anropuT™ Ui peleHus 3aauu.
— Hanucate 1 oTi1IagquTh Iporpammy.



Xox pabdoThI:
— BrbienuTs BXOAHbBIE U BBIXOJHBIC JAHHbBIE
— Tloctpouts OJIOK-CXEMY COTJIACHO TUITY allTOPUTMHUYECKON KOHCTPYKIIHH
— Hamucars nporpaMMHBIi KO Ha SI3bIK IPOIPAMMHUPOBAHUS U IPOBEPUTH PadOTy KOz C
BXOJIHBIMH [TapaMeTpaMH.

®opma npeaocTaBaeHHus pe3yabTaTa
— AJNTOpUTM MPOTPAMMBI.
— Kona nporpammel.

Kpurepum ouenku:

- «OTIMYHOY» - TEOPETHYECKOE COJCpKAaHUE Kypca OCBOCHO TOJHOCTHIO, O€3 TpoOenoB, YMEHHS
cOpMUPOBAHBI, BCE MPEIyCMOTPEHHbIE MPOTpaMMoOl yueOHbIE 3aJaHHs BBIIOJIHEHBI, KaueCTBO HX
BBINTOJIHEHUS OI[CHEHO BBICOKO.

- «Xopomio» - TEOPETUYECKOE COJACpPKAHME Kypca OCBOSHO IIOJHOCTBIO, 03
mpo0esioB, HEKOTOpble YMEHHS Cc(QOpMHpPOBaHBl HEAOCTATOYHO, BCE MPEAYCMOTPEHHBIE
MpOrpaMMoOil  y4eOHBIC 3aJaHUsl BBIOJIHEHBI, HEKOTOPBIC BHJBI 3aJIaHUN BBIMOJHEHBI C
OIIMOKaMHU.

- «Y IOBJIIETBOPUTETILHOY - TEOPETUUECKOE COJIEP’KaHUEe Kypca OCBOGHO YACTUYHO, HO
poOesbl He HOCAT CYHIECTBEHHOT'O XapakTepa, HeOoOXOAMMbIE YMEHHUs pabdOoThl C OCBOCHHBIM
MaTepuajoM B OCHOBHOM C(OPMHpPOBAHBI, OOJBIIMHCTBO MPEAYCMOTPEHHBIX IMPOTPAMMON
oOydeHus y4yeOHBIX 3a/laHuil BBIOJHEHO, HEKOTOphIE U3 BBHIMOJHEHHBIX 3alaHuil cojepKaT
OIITNOKH.

- «HeynoBIeTBOPUTEIBHO» - TEOPETHUYECKOE COJIEp)KaHUEe Kypca HE OCBOCHO,
HeoOXouMBbIe YMEHUS HE c(hOpMHPOBaAHBI, BBHIIIOIHEHHBIE yUeOHBIE 3a/JaHUs COJEpKaT rpyoObie
OIITNOKH.



Tema 4.1 Yka3zarein.

JlaGoparopHoe 3ansiTue Ne 17 U3yyeHue HHTErpUPOBAHHOM Cpeabl pa3padoTYUKA.
Hean pa6oThi:
- Hay‘-II/ITbCH IMPUMCHATH 63,30BBI€ IIOHATHUA TCOPUU HpI/I6HI/I)KeHHBIX MCTOHOB PCHICHUA 3ada4d Ha
OBM.
— CdopmupoBath mpencraBicHre 00 aNTOPUTMAX pPEIICHUS NPUKIATHBIX 3a1ad,  HAy4IUTCS
HAMMCaHUIO ¥ OTJIAJIKU HPOrpaMMHOTO KOJa.
— BrpiOpatb 1 060cHOBaTh HanboJee paMOHATBLHBIA METO/T M alITOPUTM PEIICHUS 33/1a4H;
— PazpaboraTh anroput™ Juis pelieHus MPUKIaIHbIX 3a7a4;
— Hanwucars nporpaMMHbIi KOJT M OTIaIUTh IPOrpamMmy.

Brinosinus padorty, Bl Oynere:
ymembp:
- pa3pabaThIBaTh AITOPUTMBI Il KOHKPETHBIX 3a/1a4;
- HCTIOJIB30BATh MPOTPAMMBI ISl TPAPHUECKOT0 OTOOpaKEHUS aJrOPUTMOB;
- ONPEAEIATh CI0KHOCTb Pa0OThI aJITOPUTMOB;
- paboTaTh B cpelie mMporpaMMHUpPOBAHHS;
- peaqu30BbIBaTh IIOCTPOCHHBIE AJITOPUTMBI B BHJE MPOrpaMM Ha KOHKPETHOM  SI3bIKE
IIpOrpaMMUPOBaHUS;
- BBINOJIHATB IPOBEPKY, OTIAJKY KOJIa IPOrPaMMBb;
- O(bOpMJI?ITI) KOI ImmporpaMmbl B COOTBECTCTBHUU CO CTAHAAPTOM KOAUPOBAHUA,

MarepuajbHoe o0ecrieyenue:
— Paboudee MecTo npenoaBaTelis: MePCOHAIbHBIA KOMIBIOTEDP, IPOEKTOP, paboune MecTa
o0yuyaromuxcs, 10cka yueOHas, yueOHast MmeOelb;
— IIporpammuoe obecrieueHne oo1mero 1 npoheCcCHOHAILHOIO Ha3HAYCHMSI, B TOM YHUCIIe
BKJTIOUarolee 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
3amanme:
@opMynHMpoOBKa 3aJa4H:
M3yunTh anropuTM pelieHus 3aJadd ONpEACNICHUS TPAaeKTOPHM IIOJIETAa CHAapAa, 3alyLIEHHOrO IOJ
YIJIOM K TOPU30HTY.
VYpaBHEHMSI, ONMCHIBAIOIINE JABM)KEHUE CHApAA, T.€. 3aBUCUMOCTb €r0 KOOpJAMHAT X U Y OT BpeMeHHu t ,
MPOLIE/IIIETO C MOMEHTA BBICTPENIA, BHITIIAIAT CIEIYIOINUM 00pa3oMm:

x(r) = xg +Vo, 15

2
_ _8 .
.V(f)—)’o'*‘voyf 5
Vo, =V cosai;

VO‘;-‘ ZVO SiIlOL.

31ech BBEJICHBI CIIeIYIONINEe 0003HAUCHUSI:
X0, Yo— KOOPJAMHATHI HAYAJIbHON TOYKH TPACKTOPHH IT0JIeTa CHAPsAA, M;



Vo — HavanpHast CKOPOCTh CHapsiIa, M/C;

0. — YTOJI HaKJIOHa HAYaJIbHOTO yYacTKa TPAeKTOPHH TOJIeTa CHApsIa, Pal;

Vox, Yoy — TIPOEKIMK BEKTOPA HAYANIBHOM CKOPOCTH Yo Ha KOOPJAMHATHEIE OCH X H Y , COOTBETCTBEHHO, M/C;
J — yCKOpeHHe cBOOOIHOro nmajenus, g = 9,81 m/c?.

Bynem cuutarh, 4T0 HEOOXOAMMO ONPEACTUTH MOJOXKEHHUE (KOOPMHATHI) CHAPsIIa B MOMEHTHI BpEMECHU
0c, At, 2At, ..., (n —1)At, npuyem

ne T
n—1

rae T — Bpemsl mosiera cHaps/a, c,

N — YUCJO0 TOYEK, B KOTOPBIX PACCUUTHIBAIOTCA KOOPAUHATHI TPACKTOPUH I10-
JeTa cHapsaa.

Benmuuna T onpenensercs mo ¢popmyiie

Vo,
.

Vcxons M3 3aNMCaHHBIX BBIIIE YPABHEHUH, aJITOPUTM PEIICHHS 3a/Ja49l COCTOUT U3 CIIETYFOIINX
JIEUCTBUIA:
1. Bsectu HayanbHBIE 3HAUEHHS CKOpPOCTH cHapsiaa VO, yriia HaKJIOHa HA4aJIbHOTO Y4acTKa
TPAEKTOPUU 0. U YUCIIO TOYEK .
Boruncnuts 3nauenue VOx
Boruncnuts 31auenue VO0y
[pucsouts g = 9,81 M/c?.
Boruncnuts T
Bprunciuts At
[pucBouTts i = 1.
[TpucBonts t = 0.
Beranciuts X(t)
0. Berauciuts Y(t)
1. BriBecTH KOOpAMHATHI CHAPSAA.
12. ITpucBonts t = t +AL .
13. TIpucBownts i =i +1.
14. Ecnu 1 n, TO IepeiTH K miary 9, HaYe OCTAHOBUTD BBIOJHEHHE MPOTPaMMBI.
Hanwucatps nporpaMmy, BEIYUCISIONIYIO KOOPIMHATHI TPAEKTOPUH TOJIETa CHapsiia
BEIMOTHATE KOMITUITSIIIAIO TIPOTPAMMBEI.
VcnipaBUTh CHHTaKCHUECKUE OIINOKH, €CIIN TaKHe UMEIOTCS, U TIOBTOPUTH KOMITUIISIIMIO TPOrPaMMBI.
3amyCcTUTh MPOrpaMMy U MIPOAHAIM3UPOBATE PE3YIIETATHI €€ Pa0OTHI.
Jlo6aButh B okHO npocmotpa Watch nepemennsie t, T, n, i.

T

RROoo~N O~ WD

ITopsinok BbINOJIHEHHS PadOTHI
— CocTaBUTh MaTEMaTUYECKYIO MOJEIb 3aJa4H.
— BriOpath 1 000cHOBaTh HanboJee pallMOHATBHBINA METOJI PELICHHUS 3a1a4H;
— Pazpabotats anroputm Juisl peleHus 3aJauu.
— Hanwucats 1 0T1aAUTH IpOrpamMmy.
Xon paboTsr:
- BI:II[CJII/ITB BXOAHBIC U BBIXOOHBIC JAHHBIC
— TlocTpouts 6JI0K-CXEMy COTIACHO TUIY AITOPUTMUYECKOH KOHCTPYKIUH
— Hamucars nporpaMMHBIf KO Ha SI3BIK TPOrPaMMHUPOBAHUS U IPOBEPUTH PadOTy KOAa C
BXOJHBIMH [TapaMeTpaMH.

®opma npegocTaBJieHHs pe3yJabTaTa



— Anroput™ nporpaMmsl.
— Koxa nporpammel.

Kpurepum ouenku:

- «OTIMYHOY» - TEOPETHYECKOE COJCpPKAHUE Kypca OCBOCHO MOJIHOCTHIO, O€3 MpoOenoB, YMEHUS
c(OpMHUPOBAHBI, BCE IPEIyCMOTPCHHBIC MPOrpaMMON ydeOHBIC 3aJaHHUs BBITOJHEHBI, KauyeCTBO HX
BBIIIOJHEHUS OIL[CHEHO BBICOKO.

- «Xopomio» - TEOPETUYECKOE COJACpPKAHME Kypca OCBOEHO IOJHOCTBHIO, 0Oe3
MpoOCJIOB, HEKOTOPbIE yMEHHS C(POPMHUPOBAHBI HEJAOCTATOYHO, BCE IMPEAYCMOTPCHHBIC
MpOrpaMMoOil  y4eOHBIC 3aJaHUsl BBIIOJIHEHBI, HEKOTOPHIC BHUJIBI 3a/JIaHUN BBIOJHEHBI C
OIIMOKaMHU.

- «Y IOBIIETBOPUTEIIBHOY - TEOPETUYECKOE COICPIKaHUE Kypca OCBOSHO YaCTUYHO, HO
poOeJIbl He HOCAT CYHICCTBEHHOTO XapakTepa, HEOOXOAMMBIE YMEHHUS pa0dOThl C OCBOCHHBIM
MaTepUaJioM B OCHOBHOM C(OPMHPOBAHBI, OOJBIIMHCTBO MPEIYyCMOTPEHHBIX MPOTPaMMON
oOydeHus: y4eOHBIX 3a/laHUi BBIIOJIHEHO, HEKOTOPBIC W3 BBHITIOJHCHHBIX 3alaHUN COJIepKaT
OIIIHOKH.

- «HeynoBIeTBOPUTEIHHO» - TEOPETHUECKOE COJCpKAaHUE Kypca HE OCBOCHO,
He0OX0UMBbIC YMEHUS HEe c(HOPMHPOBAHBI, BBHIOJHEHHBIC yUEOHBIC 3a/JaHUS COJIEP)KAT IrpyObIe
OIIIMOKH.



Tema 4.1 Yka3zarein.

JlabopaTopHoe 3ansitue Ne 18 Co31aHue mpoeKTa ¢ HCMOJb30BAHHEM KOMITIOHEHTOB JIJIsl padoThI C
TEKCTOM.
Lean padoThi:

— Hayuutbcs npuMeHATh 0a30Bble MOHATHS TEOPUU MPHUOIMHKEHHBIX METOJIOB PELIEHHUsS 3ajad Ha
OBM.

— CdopmupoBaTts mpencraBieHre 00 aNrOpUTMax pelIeHUs NPUKIATHBIX 3a/1ad,  HayduTCs
HAIlMCaHUIO ¥ OTJIAJIKU IPOrPaMMHOIO0 KOJa.

— BriOpaTs u 000cHOBaTh Hanbosee palMoOHATBHBIA METO/T M aJITOPUTM PEIICHHS 3a/1a4H;

— Pa3paborarp anroput™ AJis perieHus MpUKIaIHbIX 3a1a4;

— Hanucars nporpaMMHbIi KOJ M OTJIAAUTH IPOTPaMMY.

Boinosinus padorty, Bel Oynere:
ymembs:
- pa3pa6aTI>IBaTB AJITOPUTMBI 1JI1 KOHKPCTHBIX 3a/a4,
- HCIIOJIB30BATh MIPOTPAMMBI JIJIsl TPAaUUIECKOr0 0TOOPAKEHUS AITOPUTMOB;
- OIIPEACIIATH CII0KHOCTh PaOOTHI AJITOPUTMOB;
- paboTaTh B cpejie MPOrpaMMHUPOBAHMUS;
- p€ajln30BbIBATHL IIOCTPOCHHBLIC QAJITOPUTMBI B BHJAC IIpOorpaMM Ha KOHKPETHOM  A3BIKC
MIPOrPaMMHUPOBAHUS;
- BBIIIOJIHATE IIPOBEPKY, OTIAAKY KOJa IIPOrpaMMBI;
- 0(OpMIISITH KOJI TPOTPaMMBbI B COOTBETCTBUU CO CTAaHAAPTOM KOJUPOBAHUS;

MarepunanbHoe odecnieyeHue:
— Pabouee MecTo mpenoaaBaTeJIAa: HepCOHaJ'ILHLII\/’I KOMIIBROTED, ITPOCKTOP, pa60tme MECTa
oOyyJaronuxcsi, 10cka yueOHasi, yaeOHasi MmeOelb;
— IlporpammHoe obecriedeHue oo1ero u npopecCUoHaIbHOI0 Ha3HAYEHMsI, B TOM YHUCIIE
BKITIOUarolee B ceds cienyromee [10:
MS Windows 7 (moamucka Imagine Premium)
MS Office 2007
7Zip
MS Visual Studio (moamucka Imagine Premium)
Visual Studio Code
Calculate Linux Desktop

3aganme:

1.®opmynupoBKka 3a1a4u:

KomnbroTep A0imkeH 3ampocuTh UMs ToJib3oBaTens (mapoib). Eciu monb3oBaTens JaeT MpaBHIbHBIN
OTBET (BBOAMT 3HAKOMOE MMs, Hampumep, Bacs), To kommbioTep NMpUBETCTBYET ero. B cimyuyae BBOAa
M000r0 JIPyroro cjaoBa, KOMIBIOTEP JOJKEH pearnpoBaTh MHa4e, HalpUMep, BRIBOAUTH 3ampoc: "A rne
Baca?"

/¥ Nposepxa wmenn M=l E3
Cryuure! TYK-TyK |
Kto tam?

BeeouTe uMa 1 HaxmuTe OK  |Baca
ok |

3npascTey. Baca!




Iopsinok BbINOJHEHUS PA0OTHI
— CocTaBUTh MaTEMaTHYECKYIO MOJEIb 3a/JauH.
— Br1OpaTh 1 000cHOBaTH HaUOOJIEE PAMOHALHBIA METO/T PEIICHUS 3a]a49H;
— Pa3paborars anroput™ A penieHus 3a1a4u.
— Hanwucate 1 oTnaguTe nporpammy.
Xox padoThI:
— BebgenuTs BXOAHbBIE U BHIXOJHBIC JAHHbBIE
— Iloctpouts 6JI0K-CXEMY COTJIACHO TUITY alITOPUTMUYECKON KOHCTPYKIIMH
— Hanwucars nporpaMMHBII KOJT Ha SI3bIK IPOrPaMMHUPOBAHUS U IPOBEPUTH pabOTy KoJa C
BXOJIHBIMH MapaMeTpamMHu.

®opma npeaocTaBIeHHus pe3yabTaTa
— ANTOpUTM MPOTPAMMBI.
— Koxa nporpammel.

Kpurepum ouenku:

- «OTIMYHO» - TEOPETHYECKOE COJEpkKAaHUE Kypca OCBOEHO IOJHOCTHIO, O€3 IpoOesoB, YMEHUs
c(OpMHpOBaHBI, BCE MPEIyCMOTPEHHbIE MPOrpaMMOil ydeOHbIE 3a/laHHsl BBIIOJHEHBI, KAaueCTBO HX
BBITIIOJTHEHUS! OLIEHEHO BBICOKO.

- «Xopouo» - TEOPETUYECKOE COJAEpKAHME Kypca OCBOEHO IOJHOCThIO, O3
po0OesoB, HEKOTOpble yMEHUs c(opMUpOBaHBl HENOCTATOYHO, BCE MPEAYCMOTPEHHBIE
IIporpaMMoil y4ueOHbI€ 3aJaHUsl BBIIIOJIHEHbl, HEKOTOPbIE BHUJABl 3a/JaHUN BBINOJHEHBI C
orOKaMu.

- «Y IOBJIIETBOPUTEIILHO» - TEOPETUUECKOE COJIEPIKAHNE Kypca OCBOEHO YaCTUYHO, HO
Mpo0esibl He HOCAT CYLIECTBEHHOI'O XapakTepa, HeoOXOAMMbIE YMEHUs pabdoThl ¢ OCBOCHHBIM
MaTepuajJioM B OCHOBHOM C(OPMHPOBAHBI, OOJBIIMHCTBO MPEIyCMOTPEHHBIX MPOTrpaMMOin
oOyudeHus1 y4yeOHBIX 3a/laHui BBIOJIHEHO, HEKOTOphIE U3 BBINOJHEHHBIX 3a/laHuM cojepx aT
OLIMOKH.

- «HeynoBneTBOpUTENBHO» - TEOPETHYECKOE COJEPKAHUE Kypca HE OCBOEHO,
HEe0oOX0UMBbIE YMEHHUS HE c(hOPMHPOBAHBI, BBHIIIOJHEHHBIE yUeOHbIE 3a/aHUs COJEpKaT rpyoObie
OLIMOKH.



Tema 5.1 OcHOBHBbIEC MPUHIHUIIBI 00bEKTHO-OPUEHTHPOBAHHOIO
nporpammuposanus (OOII)

Jla6opaTopHnoe 3ausitue Ne 19 Co3nanue npoekTa ¢ HCIOJIb30BAHHEM KOMIIOHEHTOB BBO/IA U
0TO0paKeHHUs Yucesl, 1aT U BpeMeHH.
Hean pa6oTbi:

- Hay‘-II/ITbCH IMPUMCHATH 63,30BBI€ IIOHATHUA TCOPUU HpI/I6HI/I)KCHHBIX MCTOHOB PCHICHUA 3ada4 Ha
OBM.

— CdopmupoBaTh mpeacraBicHre 00 aNTOPUTMaxX pEIICHUS NPUKIATHBIX 3a1ad,  HAy4IUTCS
HAMMCaHUIO ¥ OTJIAJIKU TPOrpaMMHOTO KOJa.

— BpiOpatb 1 060cHOBaTh HanboJee PaMOHATIBLHBIA METO/T M alITOPUTM PEIICHUS 33/1a4H;

— PazpabotaTh anropuT™ i pelieHus MPUKIAIHBIX 3a7a4;

— Hanwucars nporpaMMHBIi KOJI M OTIQIUTh IPOTpamMMy.

Brinosinus padorty, Bl Oynere:
ymembp:
- pa3pabaThIBaTh AITOPUTMBI ISl KOHKPETHBIX 3a/1a4;
- HCTIOJIB30BATh MPOTPAMMBI ISl TPAPUUECKOT0 OTOOpaKEHUS aJrOPUTMOB;
- ONPEAEIATh CI0XKHOCTb PA0OThI AITOPUTMOB,;
- paboTaTh B cpelie MporpaMMHUPOBAHHS;
- pealu30BbIBaTh IIOCTPOCHHbIE AJITOPUTMBI B BHJE MPOrpaMM Ha KOHKPETHOM SI3bIKE
IIpOrpaMMUPOBaHUS;
- BBIIIOJIHATB IIPOBEPKY, OTIAAKY KOJIa IPOTPaMMBI;
- O(bOpMJ'IfITB KO 1nmporpaMmbl B COOTBETCTBHUU CO CTAHAAPTOM KOJAUPOBAHUA,

MarepuajabHoe o0ecrieyenue:
— Pabouyee MecTo npenoaBaTesis: ePCOHAIbHBIA KOMIBIOTEDP, TPOEKTOP, padoune MecTa
o0yyaromuxcs, 10cka yueOHas, yueOHast MmeOelib;
— IIporpammuoe obecrieueHne oo1mero 1 npoheCcCHOHAILHOIO Ha3HAYCHHMSI, B TOM YHUCIIe
BKJTIOUaroIee B ceds cienyromree [10:
MS Windows 7 (moanucka Imagine Premium)
MS Office 2007
7 Zip
MS Visual Studio (moxmucka Imagine Premium)
Visual Studio Code
Calculate Linux Desktop

3ananue:

1.®opmynupoBKa 3a1a4u:

C03)1a171Te HpI/IJ'IO)KeHI/Ie, HpI/I BBIITIOJIHCHU N KOTOpOl"O Ha 31<paHe ITOABJIICTCA OKHO C TEM K€ 3aroJIOBKOM U
C TeMH >€ KOMIIOHEHTaMH, OTOOpaKaloIUMHU JaTy W BpeMs, 4TO M Ha pucyHKe. L[Bera wuacreit
KaneH)Iapeﬁ JOJIKHBI OTJIMYATHECA OT CTaHJIapTHOFO IBCTA. KOMHOHGHTBI JOJIPKHBI OT06pa)KaTI) TeKyHIYIO
JaTy WM Tekyiiee BpeMs. KOMIOHEHT KaneHaaps JOJDKEH OBITh YCTAHOBJIEH C TEKYIIMM MeECSIeM B
CepeIMHE ITOr0 KOMIIOHEHTa C HWCIIOJIh30BaHWEM KHOIOK B €ro BepxHei uactu. [Ipu memoHcTparuu
BBITIIOJIHCHU A HpI/IHO)KeHI/IH OIWH M3 KOMIIOHCHTOB OAaThl U BpeMeHI/I JOJI?KCH 6I:ITI> paCKpI:IT TaK XC, KaK
Ha PUCYHKE
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IMopsiiok BBINOJIHEHHSI PA0OTHI
— CocTaBUTh MaTEMaTUYECKYIO MOJENb 3aJa4H.
— Br1OpaTh 1 000cHOBaTH HaNOOJIEE PAITMOHATLHBIA METOT PEIICHUS 3a1a4H;
— Pa3paborare anropuT™ s penieHUs 3a1a4u.
— Hamnwucate 1 oTnaguTe nporpammy.
Xoa padoThI:
— BrigenuTs BXOIHBIE M BEIXOAHBIE JaHHEIE
— Tloctpouts GJI0K-CXEMY COTJIACHO TUITY allTOPUTMUYECKON KOHCTPYKIIHH
— Hanwucars nporpaMMHBI KOJT Ha SI3bIK IPOTPaMMHUPOBAHUS U IPOBEPUTH PabOTY Koja ¢
BXOJIHBIMHU ITapaMeTPaMH.

®opma npeaocTaBICHUA pe3yabTaTa
— ANropuT™m nporpaMMsl.
— Kox nporpammel.

Kpurepun onenkn:

- «OTIMYHO» - TEOPETHYECKOE COJEpXaHHE Kypca OCBOEHO MOJHOCTHIO, O€3 MpoOenoB, YMEHHs
c(OpMHpOBaHBI, BCE MPEIyCMOTPEHHbIE MPOrpaMMoOil ydeOHbIe 3aJlaHHs BBINOJHEHBI, KAaueCTBO HX
BBITIOJTHEHUS! OLIEHEHO BBICOKO.

- «Xopomo» - TEOPEeTHYECKOE COAEPKAHUE Kypca OCBOEHO IOJHOCThIO, 0e3
npo0OesoB, HEKOTOpble yMEHUs c(hopMUpOBaHBl HEJOCTATOYHO, BCE NPEAYCMOTPEHHBIE
MporpaMMoil y4yeOHbIe 3aJaHUSl BBIIIOJIHEHBI, HEKOTOpbIE BBl 3a/JaHUN BBINOJHEHBI C
orOKaMu.

- «Y 1OBJIIETBOPUTEIBLHO» - TEOPETUUECKOE COJIEPIKAHNE Kypca OCBOEHO YaCTUYHO, HO
MpoOesibl He HOCAT CYLIECTBEHHOI'O XapakTepa, HeoOXOAMMble YMEHHUs pabdoThl ¢ OCBOCHHBIM
MaTepuajJioM B OCHOBHOM C(OPMHPOBAHBI, OOJNBIIMHCTBO MPEIYCMOTPEHHBIX NPOTrpPaMMOn
oOydeHus1 y4yeOHBIX 3a/laHui BBIOJIHEHO, HEKOTOphIE U3 BBHIMOJHEHHBIX 3a/laHui cojepx aT
OLIMOKH.

- «HeynoBneTBOpUTENBHO» - TEOPETHYECKOE COJAEPKAHUE Kypca HE OCBOEHO,
HeoOXouMbIe YMEHUS HEe c(OpMHpOBaHBI, BBHIIIOJHEHHBIE yUeOHbIE 3a/aHUs COJEpKaT rpyobie
OLIMOKH.



Tema 5.1 OcHOBHBbIEC MPUHIHUIIBI 00bEKTHO-OPUEHTHPOBAHHOIO
nporpammuposanus (OOII)

Jla6opaTopHnoe 3ausitue Ne 20 CoObITHSI KOMITOHEHTOB (3JIEMEHTOB YIIPaBJIEHHS), X CYII[HOCTH U
HAa3Ha4YeHue
Hean pa6oTbi:

- Hay‘-II/ITbCH IMPUMCHATH 63,30BBI€ IIOHATHUA TCOPUU HpI/I6HI/I)KCHHBIX MCTOHOB PCHICHUA 3ada4 Ha
OBM.

— CdopmupoBaTh mpeacraBicHre 00 aNTOPUTMaxX pEIICHUS NPUKIATHBIX 3a1ad,  HAy4IUTCS
HAMMCaHUIO ¥ OTJIAJIKU TPOrpaMMHOTO KOJa.

— BpiOpatb 1 060cHOBaTh HanboJee PaMOHATIBLHBIA METO/T M alITOPUTM PEIICHUS 33/1a4H;

— PazpabotaTh anropuT™ i pelieHus MPUKIAIHBIX 3a7a4;

— Hanwucars nporpaMMHBIi KOJI M OTIQIUTh IPOTpamMMy.

Brinosinus padorty, Bl Oynere:
ymembp:
- pa3pabaThIBaTh AITOPUTMBI ISl KOHKPETHBIX 3a/1a4;
- HCTIOJIB30BATh MPOTPAMMBI ISl TPAPUUECKOT0 OTOOpaKEHUS aJrOPUTMOB;
- ONPEAEIATh CI0XKHOCTb PA0OThI AITOPUTMOB,;
- paboTaTh B cpelie MporpaMMHUPOBAHHS;
- pealu30BbIBaTh IIOCTPOCHHbIE AJITOPUTMBI B BHJE MPOrpaMM Ha KOHKPETHOM SI3bIKE
IIpOrpaMMUPOBaHUS;
- BBIIIOJIHATB IIPOBEPKY, OTIAAKY KOJIa IPOTPaMMBI;
- O(bOpMJ'IfITB KO mmporpaMmbl B COOTBETCTBHUU CO CTAHAAPTOM KOAUPOBAHUA,

MarepuajabHoe o0ecrieyenue:
— Pabouyee MecTo npenoaBaTesis: ePCOHAIbHBIA KOMIBIOTEDP, TPOEKTOP, padoune MecTa
o0yyaromuxcs, 10cka yueOHas, yueOHast MmeOelib;
— IIporpammuoe obecrieueHne oo1mero 1 npoheCcCHOHAILHOIO Ha3HAYCHHMSI, B TOM YHUCIIe
BKJTIOUaroIee B ceds cienyromree [10:
MS Windows 7 (moanucka Imagine Premium)
MS Office 2007
7 Zip
MS Visual Studio (moxmucka Imagine Premium)
Visual Studio Code
Calculate Linux Desktop

3ananue:

1.®opmynupoBKa 3a1a4u:

BriOepute cBOe MHAMBHUAyAIbHOE 3aJaHHE. Y TOYHHTE YCIIOBUE 3aJaHHS, KOJIHYECTBO, HAUMCHOBAHHE,
TUTBI UCXOMHBIX NaHHBIX. [Ipoutute B [lpmmokeHun 1 ommcaHue CBOMCTB M OINKCAaHUE DIIEMEHTOB
ynpaBieHusi Form, Label, TextBox, Button. C nNOMONIBIO OKHa CBOWCTB YCTaHOBUTE
TIePBOHAYAIIBHBIHN BET (OPMBI, IIPUQPT BHIBOAMNMBIX CHMBOJIOB.

3aganue

- Pasmectute Ha opme psg kHomok (Button) HampOTHUB Kaxaou moje BBoja (TextBox) M OAHY
MeTKy (Label). Co3naiite 06paboTuuku cOOBITHSI HAXKATHS Ha JIaHHBIE KHOIKHU, KOTOpbIe OyIyT MEHAThH
TEKCT B MeTKe. TeKCT B MeTKe OepeTcs U3 MoJisd BBOJA HAPOTUB HAKUMACMOUKHOIIKH.

- PazmecTute Ha Popme psan kHonok (Button), u omHo none BBoaa(Tex tBox). Co3nalite 00paboTunKu
COOBITHS Ha)KaTHsl Ha JaHHBIE KHOIMKH, KOTOpbIE OyIyT MEHATHh TEKCT Ha HakaToW KHOMKe. TekcT Ha
KHOIIKe OepeTcst U3 MoJis BBOAA.

Iopsinok BbINOJHEHUS PA0OTHI



— CocTaBUTh MaTEMaTUYECKYIO MOJEIb 3aJa4H.
— BriOGpath u 000cHOBaTh HanboJIee pallMOHAIBHBINA METOJI PELICHUS 3a1a4H;
— Pazpabotath anroput™ Juist peleHus 3aJauu.
— Hanwucats 1 0T1aAUTH IpOrpamMmy.
Xopn paborsri:
— BbienuTs BXOAHbBIE U BBIXOJHBIE JAHHbIE
— TlocTpouts 6JI0K-CXEMy COTIACHO TUIY AITOPUTMUYECKON KOHCTPYKIUH
— Hamucars nporpaMMHBIi KO Ha SI3BIK TPOrPaMMHUPOBAHUS M IPOBEPUTH PadOTy KOAA C
BXOJIHBIMM ITapaMeTpaMH.

®opma npeaocTaBjieHus pe3yJibTaTa
— ANropuT™m nporpaMMsl.
— Kog nporpaMmsl.

Kputepun ouenku:

- «OTIMYHO» - TEOPETHYECKOE COepKaHUE Kypca OCBOCHO MOJIHOCTHIO, O€3 MpoOenoB, YMEHHs
chOpMHUPOBAHBI, BCE MPEIyCMOTPCHHBIE MPOTPaAMMON ydYeOHBIC 3aJaHUS BBITOJHCHBI, KaueCTBO HX
BBIIOJIHEHUS OLIEHEHO BBICOKO.

- «Xopomio» - TEOPETUYECKOE COJACpKAHHE Kypca OCBOEHO IOJHOCThIO, 0e3
MpoOeJIOB, HEKOTOphIE yMEHHS CQOpPMHUPOBAHBI HEAOCTATOYHO, BCE MPEAYCMOTPCHHBIC
MporpaMMoil y4eOHbI€ 3aJaHUSl BBIIIOJIHEHBI, HEKOTOPbIE BHUJABI 3aJlaHUN BBINOJHEHBI C
OIIIMOKaMH.

- «Y IOBIIETBOPUTEIHHOY - TEOPETUUECKOE COJIEP)KAaHUE Kypca OCBOEHO YaCTUYHO, HO
MpoOeNbl He HOCAT CYHIECTBEHHOTO XapakTepa, HeOoOXOAMMBbIE YMEHHUS padOThl ¢ OCBOCHHBIM
MaTepuajioM B OCHOBHOM C(OPMHPOBAHBI, OOJBIIMHCTBO MPEAYCMOTPEHHBIX IPOrPAMMOA
oOydeHus1 y4eOHBIX 3a/laHUil BBINOJHEHO, HEKOTOphIE U3 BBHIMOJHEHHBIX 3alaHUil CcojepKaT

OILINOKH.

— «HeynoBIeTBOPUTENIBEHO» - TEOPETUUYECKOE COJEpKAaHUE Kypca HE OCBOEHO,
HeoOXouMBbIe YMEHUS HEe c(hOpMHPOBaHBI, BBHIIOIHEHHBIE yUeOHBIE 3a/JaHUs COJEpKaT rpyobie
OILIIAOKH.

Tema 5.1 OcHOBHBIC NPUHIUNBI 00bEKTHO-OPHEHTHPOBAHHOIO
nporpammuposanus (OOII)

JlaGopaTophnoe 3ansitue Ne 21 Co3naHue npoueayp Ha 0CHOBe COOBITHIA
ean padorsr:
— Hayuutbcs npuMeHsATh 0a30Bble MOHATUS TEOPUHU MPUOIMIKEHHBIX METOJIOB PELICHMs 3ajad Ha
OBM.
— CdopmupoBaTth mpencraBieHre o0 aNrOpUTMax pelIeHHUs NPUKIATHBIX 3a1ad,  HayduTcs
HaMMCaHUIO ¥ OTJIAJIKU HPOrpaMMHOTO KOJa.
— BpiOpatb 1 060cHOBaTh HanboJEe PaIMOHATIBLHBIA METO/T M aJITOPUTM PEIIECHUS 3a/1auH;
— PazpabotaTh anroput™m it pelieHus NpUKIaIHbIX 3a7a4;
— Hanucars nporpaMMHBIN KO M OTJIAAUTH TPOTPaMMY.

Bbinosinus padory, Bel Oyaere:
ymembp:
- pa3zpabaTbIBaTh aJTOPUTMBI JJIsi KOHKPETHBIX 3a/1a4;
- HCTIOJIB30BATh MPOTPAMMBI ISl TPAPHUECKOr0 0TOOpaKEHUS aJrOPUTMOB;
- OIPEIENSTh CJI0XKHOCTh PadOTHI AITOPUTMOB;
- paboTaTh B cpejie MPOrpaMMHPOBAHMUS;



- peaJn30BBIBaTh IIOCTPOCHHBIE QJITOPUTMBI B BHJE NPOrpaMM HAa KOHKPETHOM
MPOrpaMMHUPOBAHUS;

- BBIIIOJIHATH IPOBEPKY, OTIIAJIKY KOJIa TPOrpaMMBbl;

- 0(OPMIISITH KOJI ITPOTPaMMBI B COOTBETCTBHUH CO CTAHAAPTOM KOJUPOBAHUS;

MarepunanbHoe obecrieyeHue:
— PaGouee mecTo npenogaBarens: nepcoHATbHBIA KOMITBIOTED, TPOEKTOP, paboure MecTa
oOyJaromuxcs, 10cka yaeOHasi, yaeOHas MeOenp;
— IIporpammuoe obecrieueHre oo1ero u npoheCcCHOHaILHOTO Ha3HAYCHHSI, B TOM YHUCIIe
BKJTIOYaroliee B ce0s cienyromee [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 3a1aun:

SA3BIKE

CoctaButh mporpammy, otoOpaxarouryro rpaduku ¢GyHKui sin(Xx) U cos(X) Ha HHTepBasie [Xmin,

Xmax]. IlpenycMoTpeTrh BO3MOKHOCTh M3MEHEHHS! pa3METKH KOOPIMHATHBIX OCEH, a TaK ke

miara

noctpoeHust Tabnuuel. [Ipexae Bcero, cienyer noMecTuTh Ha (JOpMy caM 3JEMEHT ynpaBieHus Chart.
OH pacnonaraercsi B MaHeIH 3JIEMEHTOB B paszzene JlanHpie. Crucok rpadukoB XpaHUTCS B CBOMCTBE
Series, KOTOPBIH MOXKHO U3MEHUTH, BEIOPAB COOTBETCTBYIOIIMN MMyHKT B OKHE CBOMCTB. [lockobKy Ha

OJIHOM II0JIe TpeOyeTcsl BBIBECTH JBa OTAEIBHBIX rpaduka (QyHKUMHA, HYXKHO J00aBUTH e€IIe

OJIUH

sanemeHT. OOa »ieMeHTa, W CYIIECTBYIOIIMA U JO00aBICHHBIN, HY)XHO COOTBETCTBYIOLIUM OOpa3oM
HaCTPOUTh: U3MEHUTH THUMN auarpamMmbl ChartTypeHaSpline. 31eCh K€ MOKHO U3MEHUThH TOMAIUCH K

rpadgukam c¢ aOctpakTHbIX SeriesluSeries2Ha sin(x) U cos(x) — 3a 9TO OTBEUYaeT CBOMCTBO Legend.

Haxkoner, ¢ moMopko cBoiictBa BorderWidth MOXHO cAenaTh JIMHHUIO IpaduKa Mo - TONIIIE, a
MIOMEHSATH 1IBET JIMHUM C TIOMOIIBIO CBOWCTBA Color.

3ananue

[Toctpoiite rpaduk GyHKIMHU AT CBOETO BapHaHTa. TabauIly JaHHBIX MOJyYUTh TyTeM U3MEHEHHUs
napamerpa X ¢ marom dx. Jlo6aBeTe BTOpO# rpaduk 7 MPOU3BOJIBHON (QYHKIIMH.

1) y= 107be / x + cosVa'x, 2) y= 1'2(5.1.]3)3&-tJ + x.
Xy =—1.5.x, =3.5.dx =0.5; X, =—-0.75:x, = -1.5:dx =-0.05;
a=-125:b=-1.5:¢=0.75; a=1.5b=12;

IHopsaoK BbINIOJIHEHUS PA0OTHI

— CocTaBUTh MaTEMaTHYECKYIO MOJEIb 3a/Ja4H.

— BribpaTh 1 060cHOBaTH HanboJee palMOHAIBHBIA METO]T PELICHUS 3a4a4u;
Pa3paborate anroputm A peuieHus 3a1auu.

— Hamucate 1 oTaguTh Nporpammy.
Xox pabdoThI:

— BpinenuTs BXOAHBIE U BBIXOJHBIC JAHHBIE

— TlocTpouts 6J0K-CXEMY COTIACHO TUIY QJITOPUTMUYECKON KOHCTPYKIUH

— Hamnucars nporpaMMHBIM KO Ha sI3bIK IPOrpaMMHMPOBAHUS M IPOBEPUTH PabOTy KOAA C

BXOJIHBIMH ITapaMeTpaMH.

dopma npeaocTaBIeHNUA pe3yabTaTa
— Anroput™m nporpaMmsl.

3aTeM



— Konx nporpammel.

Kpurepum ouenku:

- «OTIIMYHO» - TEOPETHUYECKOE COJepPIKaHUE Kypca OCBOCHO IOJIHOCTBIO, 0€3 MpOoOesoB, YMEHUS

chOpMUPOBAHbI, BCE MPEIyCMOTPEHHbIE MPOrpaMMol yueOHbIE 3aJaHHsl BBIIOJIHEHBI, KaueCTBO HX
BBITIOJIHEHUS OLICHEHO BBICOKO.

- «Xopomio» - TEOPETUYECKOE COACpPNKAHME Kypca OCBOEHO IOJTHOCTBhIO, 0e3
MpoOCJIOB, HEKOTOphIE yMEHHUS C(POPMHUpPOBAHBI HEJAOCTATOYHO, BCE MPEAYCMOTPCHHBIC
MpOrpaMMoOil  y4eOHBIC 3aJaHUsl BBIIOJIHEHBI, HEKOTOPHIC BHUJIBI 3aJaHUN BBIMOJHEHBI C
OIIOKaMH.

- «Y TOBJIETBOPHUTEILHOY - TCOPETUYECKOE COJICPIKaHUE Kypca OCBOSHO YAaCTUYHO, HO
MpoOeJIbl He HOCAT CYHICCTBEHHOTO XapakTepa, HEOOXOAMMBIE YMEHHUsS pa0OThl C OCBOCHHBIM
MaTepUalioM B OCHOBHOM C(OPMHPOBAHBI, OOJBIIMHCTBO MPEIyCMOTPEHHBIX MPOTPaMMON
oOydeHus: y4eOHBIX 3a/laHUi BBIIOJIHEHO, HEKOTOPBIC W3 BBHITIOJHCHHBIX 3alaHUN COJIepKaT
OIIIHOKH.

- «HeynoBIeTBOPUTEIBHO» - TEOPETHUECKOE COJCpXKAaHUE Kypca HE OCBOCHO,
He0OXOoUMBbIC YMEHUS He c(HOPMHPOBAHBI, BBHITOJHEHHBIC yUeOHBIC 3a/JaHUS COJIEP)KAT IrpyObIe
OIIIHOKH.

Tema 5.2 UnTerpupoBanHasi cpeaa pa3padoTymka.

JlabopaTopHoe 3ansiTue Ne 22 Co31aHue MPOEKTA ¢ UCMOJIb30BAHMEM KHOMOYHBIX KOMIIOHEHTOB.

Hean padoThI:

HayuuThecs mpuMeHsTh 0a30Bble MOHSATUS TEOPHH MPUOIMKEHHBIX METOAOB PEIICHUs 3a/ad Ha
OBM.

CdopmupoBate mpenacraBieHre o0 alropuTMax peImIeHHUs] TMPUKIAIHBIX 3a/lad,  HAy4YHUTCS
HAIMCAHUIO U OTVIAJIKM ITPOTPAMMHOTO KOJIA.

Bri6pats 1 0600cHOBaTH HanboIee palliOHAIBHBIN METO/I U AITOPUTM pPEIICHUS 3a/1a4H;
Pa3paboraTe anroput™ a1 peleHus NpUKIaHbIX 331a4;

Hanucate nporpaMMHbIi KO U OTIQIUTh POrpamMMmy.

Boinoinus padorty, Bel Oynere:

ymemb:

- pa3zpabaThIBaTh aITOPUTMBI JJIs KOHKPETHBIX 3a/1a4;

- HCTIOJIB30BATh MPOTPAMMBI ISl TPAPHUECKOr0 0TOOpaKEHUS aJIrOPUTMOB;
- OIPENENSTh CJI0XKHOCTh PadOTHI AITOPUTMOB;

- paboTaTh B cpejie MpOorpaMMHUpPOBAHMS;

pPC€aIN30BBIBATE IMMOCTPOCHHBLIC aJITOPUTMBI B BHUAC MpPOrpaMM Ha KOHKPETHOM A3BIKC

IPOrpaMMHUPOBAHUS;

- BBINIOJIHATH MTPOBEPKY, OTIIAJIKY KOJIa TPOTrpaMMBl;
- 0(OpPMIIATH KOJI POTPaMMBbl B COOTBETCTBHH CO CTaHJIAPTOM KOAMPOBAHUS;

MarepunanbHoe obecrieyeHue:

Pabouee mecTo mpemnogaBares: MePCOHANBHBIN KOMITBIOTEP, MPOSKTOP, pabodre MecTa
oOyyJaronuxcsi, 1ocka yueOHasi, yaeOHast MmeOenb;
[IporpammHuoe obecrieueHre 001ero u npohecCHoOHATBPHOTO Ha3HAYEHUS, B TOM YHCIIE
BKITIOUatolee B ceds cienyromee [10:

MS Windows 7 (moamucka Imagine Premium)

MS Office 2007

7Zip

MS Visual Studio (moxmucka Imagine Premium)



Visual Studio Code

Calculate Linux Desktop
3aganue:
1.®opmynupoBka 3a1aun:
Korga npoucxonut kakoe — 1160 codbiTHe (Hampumep, coobiTe Click mpW HaKaTHM Ha KHOIIKY), B
00pabOTUHK ATOTO COOBITHS MEPENAIOTCS 10-TIOTHUTEIbHbIE CBEICHUS 00 3TOM COOBITUM B MapaMeTpe €.
Hanpumep, mpu 1miendke KHOMKH MBIIIM HAa OOBEKTEe BO3HHKAET coObiTme MouseClick. Jlms storo
COOBITHS TIAPaMETP € COJEPIKUT IEIbIA PsIT IEPEMEHHBIX, KOTOPBIC TIO3BOJISIOT Y3HATH UH(GOPMAITHIO O
HaXKaTUU:
eButton — Kakasg KHOIKA OblIa HAXKATa;
eClicks — CKOIBKO pa3 ObUIa HAXKATa U OTIYIIEHA KHOIKA MBIIIH;
el.ocation — KOOPAMHATHI TOYKU, HA KOTOPYIO YKa3bIBall KypcOp B MOMEHT HaXKaTHs, B BUJIE 0ObEKTa
KjaccaPoint;
X U Y — Te€ K€ KOOPAUHATHI B BUJIE OTJEJIbHBIX IEPEMEHHBIX.
3anganue
Ecnu B MHIMBUIYanbHOM 3a/IaHUU HCIHOJB3YETCS 3JIEMEHT Panel, W3MEHHTE €ro ILBET, YTOObl OH
BH3YaJIbHO BBIIETsUICS Ha ¢opMe. Ecnu wmcmonb3yercs ayeMeHT Label, He 3a0yabTe NMPHUCBOUTH eMY
KaKoii — 00 TEKCT, MHa4Ye OH He OyneT BUIeH Ha (hopMme.

'P33pa6OTaTB InporpamMmMy, AWHAMHUYCCKU IIOPOXKAAOIIYHO Ha OKHE KHOIIKH. JIeBuIi BerHI/Iﬁ yroua
KHOIIKK OIPEACTIACTCA MCECTOIIOJIOXKCHUCM Kypcopa IIpU IICITYKE. BriBecTn HaAIIMCh Ha KHOIIKEC C
KOOpAUHATaMH €€ JICBOI'O BEPXHCTO yTJIa.

-Pa3paborars mporpammy, JUHAMHYECKM HOPOXJIAIOUIYI0O Ha OKHE KHONKM M TMoJs BBojJa. JIeBblii
BEPXHHI yroJ 2J€MEHTa YIpPaBICHUs ONPEAEIseTCs MECTOIOI0KEHNEM Kypcopa npu menuke. KHonka
MIOPOKJIAETCSl, €CIIM Kypcop HaxXxOAWTCA B JIEBOM IIOJOBHMHE OKHA, B MHOM ClIy4ae MOPOXKAAETCs I0JIe
BBOJIA.
ITopsinok BbINOJIHEHHS PadOTHI

— CocTaBUTh MaTEMaTUYECKYIO MOJEIIb 3aJa4H.

— BriOGpath 1 000cHOBaTh Hanboee pallMOHATBHBINA METOJT PELICHNUS 3a1a4H;

— Pazpabotath anroputm Juis peleHus 3aJauu.

— Hamnwucate 1 oTnaguTe nporpammy.
Xopn padorsr:

— BpienuTs BXOAHBIE U BBIXOJHBIE JAHHBIE

— TlocTpouts 6JI0K-CXEMy COTIACHO TUIY AITOPUTMUYECKON KOHCTPYKIUH

— Hamnucars nporpaMMHBIf KO Ha SI3bIK TPOrPaMMHUPOBAHUS U IPOBEPUTH PabOTy KOAA C

BXOOHBIMU IMapaMETpPaMH.

®opma npegocTaBjeHHs pe3y/ibTaTa
— ANropuT™M NporpaMmsl.
— Konx nporpammel.

Kpurepun onenkn:

- «OTIMYHO» - TEOPETHUYECKOE COJEpkKAHHUE Kypca OCBOEHO IOJIHOCThIO, O€3 NMpoOesnoB, yMEHUs
cOpMHpOBaHBI, BCE MPEIyCMOTPEHHbIE MPOrpamMMOil ydeOHbIe 3alaHHs BBINOJIHEHBI, KAaueCTBO HX
BBINOJIHEHUS OLIEHEHO BBICOKO.

- «XOopomo» - TEOPEeTHYECKOE COAEpPKAHUE Kypca OCBOEHO IOJHOCThIO, 0e3
npoOesoB, HEKOTOpble yMEHus c(hopMUPOBaHBI HEIOCTATOYHO, BCE MPEAYCMOTPEHHBIE
IporpaMMoil yueOHble 3aJaHUs BBIIOJIHEHbI, HEKOTOPBbIE BH/Ibl 3aJaHUI BBINOJHEHBl C
omrOKaMu.



— «Y IOBJIETBOPUTENHHOY - TEOPETUUECKOE COJIEPKAHUE Kypca OCBOEHO YaCTUYHO, HO
MpoOeNbl He HOCAT CYHIECTBEHHOTO XapakTepa, HEOOXOAMMBIE YMEHHUsSI padOThl C OCBOCHHBIM
MaTepuajoM B OCHOBHOM C(OpPMHpPOBaHBL, OOJBIIMHCTBO MPEAYCMOTPEHHBIX MPOTrpaMMOn
oOydeHUs: y4eOHBIX 3alaHUil BBIOJIHEHO, HEKOTOPBIC W3 BBHIMIOJHEHHBIX 3alaHUi COIepKaT

OLIMOKH.

- «HeynoBneTBOpUTENIFHO» - TEOPETHYECKOE COJEp)KaHHe Kypca HE OCBOECHO,
HE00X0/IMMbIE YMEHHsI He C(OPMHPOBAHBI, BBIIIOJHEHHbIC yUeOHBIC 3aJaHUsI COJEpKaT rpyObIe
OLIMOKH.

Tema 5.2 UnTerpupoBaHHas cpeaa pa3padoTunka.

JlabGoparopHoe 3ansiTue Ne 23 Co31aHne NPoOeKTAa ¢ UCMOJb30BAHNEM KOMIIOHEHTOB CTAHJAAPTHBIX
AHAJIOTOB U CHCTEMbI MEHIO.
esan padoThi:

— Hayuutbcs npuMeHATh 0a30BbIe MOHATHS TEOPUU MPHUOIMHKEHHBIX METOJIOB PELIEHHUS 3ajad Ha
OBM.

— CdopmupoBarh TMpeACTaBICHHE 00 alropuTMax peHIeHUs NPUKIAJHBIX 3aJad,  Hay4dUTCs
HAMUCAHUIO ¥ OTJIAJIKU TPOrPaMMHOTO KOJa.

— BrpiOpath 1 060cHOBaTh HanboJee PAMOHATBFHBIA METO/] M AlITOPUTM PEIICHUS 33/1a4H;

— PazpabotaTh anroput™ i pelieHus MPUKIaIHBIX 3a7a4;

— Hanwucars nporpaMMHBIi KOJT M OTIQIUTh IPOTpamMmy.

Boinoinus padorty, Bel Oynere:
ymembp:
- pa3zpabaThIBaTh aNTOPUTMBI JJIsi KOHKPETHBIX 3a/1a4;
- HCIIOJIb30BaTh MPOTPAMMBI JIJIsl TPaUUECKOro 0TOOPAKEHUS AITOPUTMOB;
- OIPENENSTh CJI0KHOCTh PabOTHI AITOPUTMOB;
- paboTtarthb B cpejie MpOorpaMMHUPOBAHUS;
- peaJn30BBIBaTh IOCTPOCHHBIE QJITOPUTMBI B BHJAE NPOrpaMM HAa KOHKPETHOM  SI3BIKE
IIpOrpaMMHUPOBAaHUS;
- BBITIOJHSATH MIPOBEPKY, OTIIAJIKY KOJIa TPOTPaMMBl;
- O(bOpMJ'IfITB KOA mmporpaMmbl B COOTBETCTBHU CO CTAHAAPTOM KOAUPOBAHUA,

MarepuajabHoe o0ecrieyenue:
— Pabouee MecTo mpenoaBaTelis: MePCOHAIbHBIA KOMIIBIOTEDP, TPOEKTOP, paboune MecTa
oOyyJaroruxcsi, 10cka yueOHasi, yaeOHast MmeOeb;
— IlporpammHoe obecriedeHue oo1ero u npopeccuoHaIbHOIO Ha3HAYeHMsI, B TOM YHUCIIE
BKJIIOHaronee B ceds cienyromee [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 3anaun:
Peann3oBaTh mporpaMMHO 371€MEHT ympaBieHuss «CHIHCOK ¢ MPOKPYTKOW» Ui TEKCTOBOIO PEeXHMA.
PaboTa co circkoM J0JKHA CBOAMTHCS K BBI3OBY OJHOM (DYHKIMH, B KOTOPYIO TIEPEAAIOTCsI KOOPIUHATHI
00JIacCTH Ha PKpaHe, KOTOPYIO 3aHMMAaeT CIIUCOK, U MAacCHUB CTPOK, COCTABIIAIOUIMX CHHCOK. DyHKIMA
CaMOCTOSITENILHO OpTaHu3yeT UHTepdeiic A BHIOOpa AIeMeHTa.
Kaxnas cTpoka npencTaBiseT OUH JIEMEHT clucKa. B cTpokax He JOMKHO OBITh CUMBOJIOB BO3BpaTa
KapCTKH U ICpeBOAa CTPOKH. DeMEHTHBI JOJDKHBI BBIBOAUTHCA B 3aJaHHOM OKHC. KomnuectBo CTPOK B



CIIMCKE MOXKET KaK MPEBBINIATh BBICOTY OKHA, TaK M ObITh MEHbIIE ee. B mepBoM ciydae HE0OXOAMMO
MIPEyCMOTPETh MPOKPYTKY COJEPKUMOTO B OKHE, BO BTOPOM — 00ECIIEUNUTh KOPPEKTHBIA BHIOOP TOIBKO
TeX TMO3WIMI B OKHE, KOTOPBIE COJEpKAT CTPOKU CHUCKA (IPYrMMH CIIOBaMH, Kypcop HE OJDKEH
BBIXOJIMTH 32 MPEACIbl U OKHA, U CIIHCKA).
Texymmii 2JIEMEHT TOJICBEYNBACTCSI KAKUM-TTHOO IIBETOM, 33JJaHHBIM pa3paboT4nKoM. BeiOop 3iemeHTa
ocymiecTBsieTcss HaxkatueM kinaBuin «Upy» (mepemenienune Kypcopa BBepx) U «Downy» (mepemernienue
Kypcopa BHH3).
[TonrBepknenue BbIOOpa (M BBIXOM W3 (PYHKIIMM) OCYIIECTBISETCS MpU Hakatuu kiaBuin Enter, Esc,
Left, Right, Tab, Shift+Tab. Kaxmoit u3 3TuX KJIaBUII JOJDKEH COOTBETCTBOBATH OMPEICICHHBIM KO,
KOTOPBIA TaKkKe BO3BpamiaeTcss (QyHKIUEH BbIOOpa W3 COHCKA. JTOT KOJ MOXKET HCIOJIb30BaThCS
BBI3BIBAIONICH (DYHKITHEH JIJISl TOTO, YTOOBI ONPEICIIUTh NAIbHEHIIee IeHCTBHE: TIepeXo/1 K MPEIbIIyIeMy
(Shift+Tab, Left) uwmu cnemyromemy (Tab, Right) smemenTy ympaBneHus, BBIIIOJHEHHE OCHOBHOTO
nevictus nporpammel (Enter), Beixoa u3 nporpammsl (Esc).
[Tomumo yka3aHHOTO KO/1a (YHKITUS JOJDKHA BO3BPAIATh WHACKC BRIOPAHHOTO 3JIEMEHTA CITHCKA.
IMopsiiok BbINOJIHEHUS PAOOTHI

— CocTaBUTh MaTEMaTUYECKYIO MOJEIb 3aJauH.

— Br1OpaTh 1 000cHOBaTH HaNOOJIEE PAITMOHATLHBIA METOT PEIICHUS 3a1a4H;

— Pa3paborare anropuT™ ais penieHUs 3a1a4u.

— Hamucats 1 oTIaIuTh IPOTpamMmy.
Xoa padoTbI:

— BwigenuTh BXOJHBIC M BBIXOJIHBIC JTAHHBIC

— Tloctpouts OJI0K-CXEMy COTIIACHO TUITY JITOPUTMUYECKON KOHCTPYKITUH

— Hanwucars nporpaMMHBI KOJT Ha SI3bIK TPOTPAMMHUPOBAHUS U POBEPUTH PabOTy Koja ¢

BXOJIHBIMH MTapamMeTpamMHu.

®opma npegocTaBjeHHs pe3y/IbTaTa
— ANropuT™M NporpaMmsl.
— Kox nporpammel.

Kpurepun onenkn:

- «OTIMYHO» - TEOPETHUYECKOE COJEpXKaHUE Kypca OCBOEHO MOJHOCTHIO, O€3 MpoOenoB, yMEHHs
c(OpMHPOBaHBI, BCE MPEIyCMOTPEHHbIE MPOrpaMMoOil ydeOHbIE 3a/JaHUs BBINOJIHEHBI, KayeCTBO HUX
BBITIOJTHEHUS OLIEHEHO BBICOKO.

- «Xopomo» - TEOPEeTHYECKOE COAEpKAHUE Kypca OCBOEHO IOJHOCThIO, 0e3
npoOesoB, HEKOTOpble yMEHus c(hOopMUPOBaHBI HEJOCTATOYHO, BCE NPEAYCMOTPEHHBIE
MporpaMMoil y4eOHbI€ 3aJaHUSl BBIIIOJIHEHBI, HEKOTOpbIE BBl 3a/JaHUN BBINOJHEHBI C
orOKaMu.

- «Y 1OBJIIETBOPUTEIILHO) - TEOPETUYECKOE COJIEPIKAHNE Kypca OCBOEHO YaCTUYHO, HO
MpoOesibl He HOCAT CYLIECTBEHHOI'O XapakTepa, HeoOXOAMMble YMEHHUs paboThl ¢ OCBOCHHBIM
MaTepuaJioM B OCHOBHOM C(OPMHPOBAHBI, OOJNBIIMHCTBO MPEIyCMOTPEHHBIX NPOTrpPaMMOi
oOydeHus: y4yeOHBIX 3a/laHui BBIOJIHEHO, HEKOTOphIE U3 BBHINOJHEHHBIX 3alaHui coepx aT
OLIMOKH.

- «HeynoBneTBOpUTENBHO» - TEOPETHYECKOE COJAEPKAHUE Kypca HE OCBOEHO,
HeoOXouMBbIe YMEHUS HEe c(hOpMHpOBaHBI, BBHIIIOJIHEHHBIE yueOHbIE 3a/aHUs COJEpKaT rpyobie
OLIHOKH.



Tema 5.2 UnTerpupoBaHHas cpeaa pa3padoTunka.

JlabGoparopHoe 3ansiTue Ne 24 Pa3zpadoTka (pyHKIMOHAJBLHOMH cXeMbl pa00ThI NPUJI0KEHUS.
Hean pa6oTbi:

- Hay‘-II/ITbCH IMPUMCHATH 63,30BBI€ IIOHATHUA TCOPUU HpI/I6HI/I)KCHHBIX MCTOHOB PCIICHHA 3aJa4 Ha
OBM.

— CdopmupoBaTh mpeacraBicHre 00 aNTOPUTMaxX pEIICHUS NPUKIATHBIX 3a1ad,  HAy4IUTCS
HAMMCaHUIO ¥ OTJIAJIKU TPOrpaMMHOTO KOJa.

— BpiOpatb 1 060cHOBaTh HanboJee PaMOHATIBLHBIA METO/T M alITOPUTM PEIICHUS 33/1a4H;

— PazpabotaTh anropuT™ i pelieHus MPUKIAIHBIX 3a7a4;

— Hanwucars nporpaMMHBIi KOJI M OTIQIUTh IPOTpamMMy.

Brinosinus padorty, Bl Oynere:
ymembp:
- pa3pabaThIBaTh AITOPUTMBI ISl KOHKPETHBIX 3a/1a4;
- HCTIOJIB30BATh MPOTPAMMBI ISl TPAPUUECKOT0 OTOOpaKEHUS aJrOPUTMOB;
- ONPEAEIATh CI0KHOCTb Pa0OThI aJITOPUTMOB;
- paboTaTh B cpelie MporpaMMHUPOBAHHS;
- pealu30BbIBaTh IIOCTPOCHHbIE AJITOPUTMBI B BHJE MPOrpaMM Ha KOHKPETHOM SI3bIKE
IIpOrpaMMUPOBaHUS;
- BBIIIOJIHATB IIPOBEPKY, OTIAAKY KOJIa IPOTPaMMBI;
- O(bOpMJ'IfITB KO mmporpaMmbl B COOTBETCTBHUU CO CTAHAAPTOM KOAUPOBAHUA,

MarepuajabHoe o0ecrieyenue:
— Pabouyee MecTo npenoaBaTesis: ePCOHAIbHBIA KOMIBIOTEDP, TPOEKTOP, padoune MecTa
o0yyaromuxcs, 10cka yueOHas, yueOHast MmeOelib;
— IIporpammuoe obecrieueHne oo1mero 1 npoheCcCHOHAILHOIO Ha3HAYCHHMSI, B TOM YHUCIIe
BKJTIOUaroIee B ceds cienyromree [10:
MS Windows 7 (moanucka Imagine Premium)
MS Office 2007
7 Zip
MS Visual Studio (moxmucka Imagine Premium)
Visual Studio Code
Calculate Linux Desktop

3ananue:

dopMynTUpOBKa 3a/1a4H:

OyHKIMOHAIBHAS CXeMa — 3TO CXEeMa B3aMMOJICHCTBUS KOMIIOHEHTOB IPOTPAMMHOTO OOCCIICUCHHS C
onmucaHueM HH(POPMAIIMOHHBIX MOTOKOB, COCTaBa JAHHBIX B TOTOKaX W YKa3aHHEM HCIOJb3YEMBIX
¢daiinoB m ycrpoiictB. s wm300pakeHus (YHKIIMOHAIBHBIX CXEM HCIIOJIB3YIOT —CIIeIHATbHBIC
obo3Hauenus, ycranosiaenHbie ctangaprom ['OCT 19.701-90 (MCO 5807-85).

3ananue

Coznate npunoxerne COpTUPOBKA, B KOTOPOM C KIIABHATypPhl BBOJSTCS JJEMEHTHI MacCHBa IIENBIX
YHCeN, TPOM3BOIUTCS COPTUPOBKA DIEMEHTOB pPAa3IMYHBIMH METOIAMH, PpE3yJIbTaThl COPTHPOBKH
BBIBOJIATCS HA DKpaH. DCKU3 PYHKIIMOHATHHON CXEMbI PUBECH HAa PUCYHKE 1.



Merozxl

¢
b

Puc. 1. ®yHkunoHaibHas cxemMa IPUII0KEHUS

=

Paspabotars nHTEpdEiic 1 HamKCaTh MPOTPAMMHBIE KOJIBI JUIsi COOBITHI KHOTIOK.
[TpoBecTr TECTUPOBAHKE U OTIIAJKY TPOTPAMMBI.
3. HapucoBare umHTEpdeic mporpaMMbl co crenu@UKanueld W 3amucarth MPOTPaMMHBIE KOIBI C
KOMMEHTapUsIMHU B OTYETE 110 padoTe.
4. 3anmcaTh HECKOJBKO BApUAHTOB TECTUPOBAHHUS MTPOTPAMMBEI.
5. TIpoBecTu TeCTUpPOBaHUE UCHIOIHIEMOTO (aiia.
IMopsi1oK BHINMOJTHEHHS PAOOTHI
— CocTraBUTh MaTEMAaTHYECKYIO MOJIEIh 3a/1a4H.
— BriOpath 1 000cHOBaTh HarboJIee pallMOHAILHBIA METOJI PEIICHUS 3a/1a4H;
— Pazpabotath anroput™ Ui pelieHHs 3a1auu.
— Hamucate 1 oTaguTh Nporpammy.
Xon pa0doThI:
— BbienuTh BXOAHBIE M BBIXOHBIC TAHHBIE
— TlocTpouts O6I0K-CXEMy COTIACHO THUIY AITOPUTMUYECKON KOHCTPYKITHH
— Hamnmcarb nporpaMMHBIN KOJT Ha SI3bIK TIPOTPAaMMHUPOBAHUS U TIPOBEPUTH PabOTy Koja ¢
BXOJITHBIMH ITapaMeTpaMHu.

N

®opMa npeaocTaBIeHUA pe3yabTaTa
— ANropuT™M NporpaMmsl.
— Kox nporpamMmsl.

Kpurtepum ouenku:

- «OTIMYHO» - TEOPETHUECKOE COJEepKaHHWE Kypca OCBOEHO MOJHOCTHIO, O€3 MpoOenoB, yMEHUs
cOPMHPOBAHBI, BCE MPEIyCMOTPEHHBIE MPOrpaMMOl y4eOHbIE 3aJaHUs BBITIOJHEHBI, Ka4eCTBO WX
BBITTOJIHEHUS OIIEHEHO BBICOKO.

- «XopoImo» - TEOpeTHYEeCKoe COJAepKaHue Kypca OCBOEHO IMOJHOCThIO, 0e3
mpoOesioB, HEKOTOpble yMEHHUs c(hopMUpOBaHBI HEIOCTATOYHO, BCE TMPEAYCMOTPEHHBIC
nporpaMMoil yueOHbIe 3aJaHUs BBIIOJHEHbI, HEKOTOpPBbIE BHIbl 3a/laHUI BBINOJHEHBl C
OLIMOKaMHU.

- «Y IOBIIETBOPUTEIIBHOY - TEOPETUIECKOE COIEPIKaHNE Kypca OCBOSHO YaCTHIHO, HO
npoOesbl He HOCAT CYLIECTBEHHOI'O XapakTepa, HeOOXOJMMble yMEHHUs paboThl ¢ OCBOEHHBIM
MaTepuajJioM B OCHOBHOM C(OPMHPOBAHBI, OOJBIIMHCTBO IPELYyCMOTPEHHBIX MPOrpaMMOn
o0yuyeHHs Yy4yeOHBIX 3aJaHUM BBIMOJIHEHO, HEKOTOPHIE W3 BBINOJHEHHBIX 33JaHUN COAEpKaT
OLIMOKH.

- «HeynoBneTBOpUTENBHO» - TEOPETHUECKOE COJECpKAHUE Kypca HE OCBOEHO,
HE00X0/IMMBbIe YMEHHsI He C(OPMHPOBAHBI, BBHIIIOJHEHHbIC y4eOHBIC 3aJaHUsl CO/EpKaT rpyObie
OLIMOKH.



Tema 5.3. BuzyajibHoe cOOBITHIHHO-YIIPaBJIsieMO€e IPOTPAMMMPOBAHUE

JlabopaTtopnoe 3ansaTue Ne 25 Co3nanue npoueayp oopadoTrku coobiTuil. KoMnuasiuus u 3amyck
NPHJI0KEHHSA
Lean padoThi:

— Hayuutbcs npuMeHATh 0a30Bble MOHATHS TEOPUU MPHUOIMHKEHHBIX METOJIOB PELIEHHUsS 3ajad Ha
OBM.

— CdopmupoBaTts mpencraBieHre 00 aNrOpUTMax pelIeHUs NPUKIATHBIX 3a/1ad,  HayduTCs
HAIlMCaHUIO ¥ OTJIAJIKU IPOrPaMMHOIO0 KOJa.

— BriOpaTs u 000cHOBaTh Hanbosee palMoOHATBHBIA METO/T M aJITOPUTM PEIICHHS 3a/1a4H;

— Pa3paborarp anroput™ AJis perieHus MpUKIaIHbIX 3a1a4;

— Hanucars nporpaMMHbIi KOJ M OTJIAAUTH IPOTPaMMY.

Boinosinus padorty, Bel Oynere:
ymembs:
- pa3pa6aTBIBaTB AJITOPUTMBI 1JI1 KOHKPCTHBIX 3a/a4,
- HCIIOJIB30BATh MIPOTPAMMBI JIJIsl TPAaUUIECKOr0 0TOOPAKEHUS AITOPUTMOB;
- OIIPEACIIATH CII0KHOCTh PaOOTHI AJITOPUTMOB;
- paboTaTh B cpejie MPOorpaMMHUPOBAHMUS;
- p€ajln30BbIBATHL IIOCTPOCHHBLIC QAJITOPUTMBI B BHJAC IIpOorpaMM Ha KOHKPETHOM  A3BIKC
MIPOrPaMMHUPOBAHUS;
- BBIIIOJIHATE IIPOBEPKY, OTIAAKY KOJa IIPOrpaMMBI;
- 0(OpMIISITH KOJI TPOTPaMMBbI B COOTBETCTBUU CO CTAaHAAPTOM KOJUPOBAHUS;

MarepunanbHoe odecnieyeHue:
— Pabouee MecTo mpenoaaBaTeJIAa: HepCOHaJ'ILHLII\/’I KOMIIBROTED, ITPOCKTOP, pa60tme MECTa
oOyyJaronuxcsi, 10cka yueOHasi, yaeOHasi MmeOelb;
— IlporpammHoe obecriedeHue oo1ero u npopecCUoHaIbHOI0 Ha3HAYEHMsI, B TOM YHUCIIE
BKITIOUarolee B ceds cienyromee [10:
MS Windows 7 (moamucka Imagine Premium)
MS Office 2007
7Zip
MS Visual Studio (moamucka Imagine Premium)
Visual Studio Code
Calculate Linux Desktop

3aganme:

1.®opmynupoBKka 3a1a4u:

Hanucate ¢yHKIMIO BBOJA TEKCTOBOM CTPOKM C peaakThpoBaHueM. IIpu BbI3oBe (QYHKUIUHU eif
niepeaaeTcs JUTMHA OIS BBOIa (MakCHUMalbHasl JUTHHA OTOOpakaeMO Ha SKpaHe YacTH CTPOKH), a TAaKKe
KOOp/MHATHI TIEPBOrO0 CUMBOJIA IM0JIs1 BBOJA Ha dKpaHe. Ilose BBOga 0JTHOCTPOUHOE, T.€. UMEET BBHICOTY,
paBHYyIO 1 3HaKOMeECTY.

JlnuHa BBOOUMOM CTPOKM MOXET IpEBBINIATh pa3Mephl Mmoiisi BBoAa. Ecim B mporecce BBoAa WU
nepeMeIeHnsl Kypcopa 1Mo CTPOKe TEKyIIas MO3WIMS BBOJA BBIXOAWT 3a IMPENENbI IMOJIsl, HEOOXOIUMO
MIPOU3BOJIUTH MPOKPYTKY CTPOKU B OKHE.

ITo ycmoTpeHuto pa3paboTyMka MakCHUMaibHas JUIMHA CTPOKM MOJKET JIMOO NepeaaBaTbcs B (PYHKIIHUIO,
1100 onpenensaTbes 00beMOM JOCTYIHON TUHAMHUYEeCKOH mamsaTH. B mepBoM ciyuae Oydep moa cTpoky
pe3epBUpPYET BBI3bIBAIONIAS (PYHKIIUSA, BO BTOPOM — (DYHKIIMSI BBOAA.

@OyHKIMSA BBOJAA JIOJDKHA IPENOCTABIATH CIEAYIOIIME BO3MOXKHOCTH MO PEAAKTUPOBAHUIO TEKCTa:
nepeMenieHne Kypcopa, BBOJ CHMBOJIA, yIalleHHe CUMBOJIa Haa KypcopoM (kimaBumia Delete), ynanenue
CHMBOJIa Tiepesl KypcopoM (kinasuia Backspace).



Ecnu gacte CTPOKH HAXOJUTCA 3a MPEACIaMH II0JIA, KEIATCIIbHO IMOKAa3bIBATh 3TO KaKUM-JI100 O6p330M
(HaHpI/IMep, CTaBUTH BBIJICJICHHBIE [IBETOM CUMBOJIBI «<» U «>» B HauajJie U KOHIIE OJISI BBOJA, €CIIN €CTh
TEKCT 3a npeacjaaMu I0JIsd C COOTBCTCTBYIOHIeﬁ CTOpOHH).

IMopsinok BbINOJHEHUSI PA0OTHI
— CocTaBUTh MaTEMaTUYECKYIO MOJIEIb 3a/JauH.
— Br1OpaTh 1 000cHOBaTH HaUOOJIEE PAMOHALHBI METO/T PEIICHUS 3a]a4H;
— Pa3paborars anroput™ A penieHus 3a1a4u.
— Hanwucate 1 oTnaguTe nporpammy.
Xox padoThI:
— BebaenuTs BXOAHbBIE U BHIXOJHBIC JAHHbBIE
— Tloctpouts 6JI0K-CXEMY COTJIACHO TUITY allTOPUTMUYECKON KOHCTPYKIIHH
— Hanwucars nporpaMMHBI KOJT Ha SI3bIK IPOTPaMMHUPOBAHUS U IPOBEPUTH PabOTy Koja ¢
BXOJIHBIMH MapamMeTpamHu.

@®opma npeaocTaBIeHHus pe3yabTaTa
— ANTOpUTM NPOTPAMMBI.
— Koxa nporpammel.

Kpurepum ouenku:

- «OTIUYHOY» - TEOPETHUYECKOE COJEP)KaHHE Kypca OCBOCHO IMOJIHOCTHIO, 0€3 MpoOesoB, yMEHUs
cOpMUPOBAHbI, BCE MPEIyCMOTPEHHbIE MPOrpaMMol yueOHbIE 3aJaHHs BBIOJHEHBI, KaueCTBO HX
BBITIOJTHEHUS OLICHEHO BBICOKO.

— «Xopomio» - TEOPEeTUYECKOe COJEp)KaHME Kypca OCBOCHO IMOJTHOCThIO, 0Oe€3
MpoOeNioB, HEKOTOphle yMeHHS CcQOpPMHUpPOBAaHBI HEAOCTATOYHO, BCE MPEAYCMOTPEHHBIE
porpaMMoil  yuyeOHBbIE 3a/JaHHsl BBIMOJHEHBI, HEKOTOPbIC BHJIBI 3aJaHUN BBIMOJHEHBI C
oImuOKamH.

- «Y IOBJIETBOPUTENBHO» - TEOPETUUECKOE COJEPKAHUE Kypca OCBOEHO YaCTUYHO, HO
mpoOenbl He HOCST CYHIECTBEHHOT'O XapaKTepa, HeOOXOAMMBbIE yMEHHUs PabOThl ¢ OCBOCHHBIM
MaTepuajoM B OCHOBHOM C(OPMHpPOBaHBI, OONBIIMHCTBO MPEAYCMOTPEHHBIX MPOTPaMMON
o0ydeHHus1 y4yeOHBIX 3aJlaHUM BBIMOJIHEHO, HEKOTOPHIE W3 BBIMOJTHEHHBIX 3aJaHUN COAEpIKaT

OLIMOKH.

- «HeynoBneTBOpUTENBHO» - TEOPETHYECKOE COJEPKAHUE Kypca HE OCBOEHO,
HeoOXouMBbIe YMEHUS HE c(hOpMHpOBaHBI, BBHIIOJHEHHBIE yueOHbIE 3a/aHUs COJEpKaT rpyobie
OLIMOKH.

Tema 5.4 Pazpa0boTka OKOHHOI'O NPUJIOKEHUSA

JlaGopaTopnoe 3ansaTue Ne 26 Pa3padoTka OKOHHOI0 NMPUJI0KEHHSI ¢ HECKOJIBKUMH (POPMAMU.
Iean padorsr:

— Hayuutbcs npuMeHATh 0a30Bble MOHATUS TEOPUU MPUOIIKEHHBIX METOJIOB PELICHMs 3ajad Ha
5BM.

— CdopmupoBarh MpencTaBleHHEe 00 AITOPUTMAaxX pEHICHUs TPHKIAIHBIX 3a1a4,  HAYIHTCS
HAIKMCAHUIO ¥ OTJIAJKH TPOTPAMMHOTO KOJA.

— BpiOpatb 1 060cHOBaTh HanboJee palMOHATIBLHBIA METO/T M aJITOPUTM PEIIECHUS 3a/1auH;

— Pa3paboTars anroput™ Ajs perieHus NpUKIaIHbIX 3a1a4;

— Hanucars nporpaMMHBIN KO M OTJIAAUTH TPOTPaMMY.

Bbinosinus padory, Bel Oyaere:
ymembp:
- pa3zpabaTbIBaTh aJTOPUTMBI JJIs KOHKPETHBIX 3a/1a4;
- HCTOJIB30BATh MPOTPAMMBI ISl TPAPHUECKOr0 0TOOpaKEHUS aJrOPUTMOB;



- OIPENENSTh CJI0XKHOCTh PadOTHI AITOPUTMOB;

- paboTaTh B cpejie MpOorpaMMHUpPOBAHHS;

- peaJn30BBIBaTh IIOCTPOCHHBIE QJITOPUTMBI B BHJAE NPOrpaMM HAa KOHKPETHOM  SI3BIKE
IIPOrpaMMHUPOBAHNS;

- BBIIIOJIHATH IPOBEPKY, OTIIAJIKY KOJIa TPOrpaMMBbl;

- 0OPMIISATH KOJI IPOTPaMMBbI B COOTBETCTBHH CO CTAHIAPTOM KOAMPOBAHUS;

MarepunanbHoe obecrieyeHue:
— PaGouee mecTo npenogaBares: nepcoHAIbHBIA KOMITBIOTEP, TPOEKTOP, paboyre MecTa
oOyuJaromuxcs, 10cka yueOHasi, yaeOHas MeOenb;
— IIporpammuoe obecrieueHre oo1ero u npohecCHOHaILHOTO Ha3HAYCHHS, B TOM YHUCIIe
BKJTIOYaroliee B ceds cienyromee [10:
MS Windows 7 (moamucka Imagine Premium)
MS Office 2007
7Zip
MS Visual Studio (moamucka Imagine Premium)
Visual Studio Code
Calculate Linux Desktop

3aganme:

1.®opmynupoBka 3a1aun:

Pa3zpaboTaTte MHOrOOKOHHOE MPUIIOKEHHE.

-Ha rnaBnyto ¢popmy npusoxeHnus moMecTuTh KoMrmoHeHT TAnimate. KOMITOHEHT TOJKEeH peaTn30BaTh
IIPOCMOTP HOJIB30BATENBCKON aHUMAIMH, IIyTh KOTOPOMY IpornuckiBaeTcs B cBoiicTBe FileName.

- Ha rmaBHO# popme peann3oBaTh MpOCITyMIMBaHUE MY3bIKATEHONW KOMITO3UIMH TP TTIOMOTITN
komrnonenta TMediaPlayer.

-ITomectuTh Ha opMy TTIAaBHOE MEHIO, COAEPIKAIIEe CIEAYIONINE MyHKTHI:

-3a1aHue |

-3a/1aHue 2

-BBIXO]]

[Ipu BBIOOpE TyHKTa MeHIO «3amanue 1», HeoOXOAMMO peaan3oBaTh OTKpbITHE (opmbl «['padur» (B
MOJIaJIbHOM PEXHUME).

Ha dopme «I'paduk» pazmecTuTs 2 BKIAIKH:

- «Tabmuua»- comepxuT TabnMIly, cojepxaliee MpoTadyiupoBaHHOe 3HaueHue (yHkiuu y=f(x) Ha
otpe3ske [a,b]. KomuuecTBo 3Ha4yenuit Gpynkuuit papuo n. llar Beraucnsercs mo gpopmyie h=(b-a)/n..

- «I"pacux» - conepxut rpaduk pynkuun y=f(x), HauepueHHbIi ¢ momomsio komrnoHenta TChart.

ITpu BBIOOpE MyHKTa MeHIO «3ajiaHue 2», Heo0X0oauMo OTKphITHE (hopMbl «Teopus» (B HEMOAATHHOM
pexxume). Ha ¢popme «Teopus» pacnonoxuts 2 komnonenta TreeView u WebBrowser. Y3namu nepesa
TreeView sBIfAIOTCS T€MBI TEOPETHUECKOro MmaTepuana. Ilo mienmuky Ha3BaHHIO TEMbl HEOOXOAMMO
OCYIIECTBUTh 3arpy3Ky cOooTBeTcTBYyIolIel crpanunbl html B komnonent WebBrowser. IIpu BbiGope
MYHKTa MeHIO «BBIX01», HE0OXO0JMMO 3aKPBITh MPHIIOKEHHE.



No OyHkuus Huarepean
1. Y=2sin(x/3) [/ 2;x /2]
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:m]
6. | Y=sin(x)tcos2(x) [-m:m]
7. Y=2-cos(x) [0:37/2]
8. | Y=sin(+/2x )+cos(x) [0:27]
9. Y=2sin(2x)+1 [-=x/2Zx/2]
10 | Y=sin(x)+tcos(x)-1 [-m:x]

2. Co3nath BHEHIHUMA BUJ (POPMBI TPOTPAMMBI
3. Hanwucatp nporpaMMHbI€ KOJIbI JUIsl CO3JaHHON (hOPMBI
4. 3amycTuTh U OTJIAJUTH IPOrpaMMy
Ilopsinok BbINOJHEHHS PadOTHI
— CocTaBUTh MaTEMaTUYECKYIO MOJEIIb 3aJa4H.
— BriOGpath u 000cHOBaTh HanboJIee pallMOHAIBHBIA METOI PELICHUS 3a1au;
— Pazpabotath anroput™ Juis peleHus 3aauu.
— Hanwucats 1 0Ta1UTH IpOrpamMmy.
Xoa padoTsr:
— BbienuTs BXOAHbBIE U BHIXOJHBIE JAHHbBIE
— Iloctpouth 0JI0K-CXEMY COIJIACHO TUITY aITOPUTMUYECKON KOHCTPYKIIMH
— Hanwucars nporpaMMHBIN KOJT Ha SI3bIK IPOTPaMMHUPOBaHUS U IPOBEPUTH pabOTy Koja ¢
BXOJIHBIMM ITapaMeTpaMH.

®opMa npeaocTaBIeHUA pe3yabTaTa
— AJNropuT™M NporpaMMsl.
— Kox nporpamMmsl.

Kputepun onenku:

- «OTIUYHO» - TEOPETHYECKOE COJEepKaHUE Kypca OCBOCHO MOJIHOCTHIO, Oe3 MpoOenoB, YMEHHS
chopMHUpPOBaHBI, BCE MPEAYCMOTPEHHBIE MPOTPaMMOM ydeOHBbIE 3aJaHWs BBIIOJTHEHBI, KaueCTBO HX
BBIIIOJIHEHHS OLIEHEHO BBICOKO.

- «Xopomio» - TEOPETUYECKOE COAEpkKaHHEe Kypca OCBOCHO TOJHOCThIO, 0e3
nmpo0OenoB, HEKOTOpble YMEHHsS C(HOPMHPOBAHBI HEJAOCTATOYHO, BCE MPEIYCMOTPEHHBIC
MporpaMMoil y4eOHBIE 3aJaHUsl BBIIOJHEHBI, HEKOTOPHIE BHUJABI 3aJlaHUN BBIOJHEHBI C
OIITMOKaMH.

- «Y TOBJIETBOPUTEIHHOY - TEOPETHIECKOE COJIEPI)KaHUE Kypca OCBOEHO YaCTUYHO, HO
MpoOeNbl He HOCAT CYHIECTBEHHOTO XapakTepa, HeOOXOAMMBbIE YMEHHUS padOThl C OCBOCHHBIM
MaTepuajioM B OCHOBHOM C(OPMHPOBAaHBI, OOJBITMHCTBO MPEAYCMOTPEHHBIX IPOTrPAMMOM
oOydeHUs1 y4eOHBIX 3a/laHUil BBIOJHEHO, HEKOTOpPBhIE W3 BBHIMOJHEHHBIX 3alaHUi CcoIepKaT
OIIIMOKMU.

- «HeynoBneTBOPUTENIBHO» - TEOPETUUYECKOE COJEpKaHUE Kypca HE OCBOCHO,

HE00X0/MMBbIe YMEHHsI He C(OPMHPOBAHBI, BBHIIIOJHEHHbIE y4eOHBIC 3aJaHUsl CO/EpKaT rpyObie
OLIMOKH.



Tema 5.4 PazpadoTka OKOHHOTO MPUJIOKEHUS

JlaGopaTopHoe 3ansiTue Ne 27 Pa3pa6oTka HTpoBOro NpuJIoKeHHsI.
Hean pa6oThi:
- Hay‘-II/ITbCH IMPUMCHATH 63,30BBI€ IIOHATHUA TCOPUU HpI/I6HI/I)KCHHBIX MCTOHOB PCHICHUA 3ada4d Ha
OBM.
— CdopmupoBath mpencraBicHre 00 aNTOPUTMAX pPEIICHUS NPUKIATHBIX 3a1ad,  HAy4IUTCS
HAMMCaHUIO ¥ OTJIAJIKU HPOrpaMMHOTO KOJa.
— BrpiOpatb 1 060cHOBaTh HanboJee paMOHATBLHBIA METO/T M alITOPUTM PEIICHUS 33/1a4H;
— PazpaboraTh anroput™ Juis pelieHus MPUKIaIHbIX 3a7a4;
— Hanwucars nporpaMMHbIi KOJT M OTIaIUTh IPOrpamMmy.

Brinosinus padorty, Bl Oynere:
ymembp:
- pa3pabaTbIBaTh AITOPUTMBI JUIsI KOHKPETHBIX 3a/1a4;
- HCTIOJIB30BATh MPOTPAMMBI ISl TPAPHUECKOT0 OTOOpaKEHUS aJrOPUTMOB;
- ONPEAETATh CI0XKHOCTb PA0OThI AITOPUTMOB;
- paboTaTh B cpelie mMporpaMMHUpPOBAHHS;
- peaqu30BbIBaTh IIOCTPOCHHBIE AJITOPUTMBI B BHJE MPOrpaMM Ha KOHKPETHOM  SI3bIKE
IIpOrpaMMUPOBaHUS;
- BBINOJIHATB IPOBEPKY, OTIAJKY KOJIa IPOrPaMMBb;
- O(bOpMJI?ITI) KOI ImmporpaMmbl B COOTBECTCTBHUU CO CTAHAAPTOM KOAUPOBAHUA,

MarepuajbHoe o0ecrieyenue:
— Paboudee MecTo npenoaBaTelis: MePCOHAIbHBIA KOMIBIOTEDP, IPOEKTOP, paboune MecTa
o0yuyaromuxcs, 10cka yueOHas, yueOHast MmeOelb;
— IIporpammuoe obecrieueHne oo1mero 1 npoheCcCHOHAILHOIO Ha3HAYCHMSI, B TOM YHUCIIe
BKJTIOUarolee 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 3a1aun:
Urpa «VYranait kapty». JlaHo mATh KapT, 4eThlpe KOpOJsA M Jama MUK, MepeBEepHYThIe «pyOanikoit
BBepx». Llenb Urpel: yrazarte, r7ie HaXOOUTCS AaMa MUK 32 HauMeHbllee 4nucio xonoB. Ilemuok mo
KapTe (xo1) nepeBopauuBaet ee. JJ00aBUTh 3ByKOBOE COMpOBOXKAeHUE. (3 Oama).
2. Co3znate BHEIIHUH BUA (OPMBI TPOrpamMMBbl
3. Hammcartp mporpaMMHBIE KOJBI JJIS1 CO3AaHHON (POPMBI
1.®opmynupoBka 3a1aun:
Urpa «I'ne siino». Jlansl Tpyu KOp3uHBL. B 01HOM M3 KOp3UH crpATaHo Aino. HykHo yranate B Kakoi
Kop3uHe sino. IllemukoM MblM Kop3uHa nepeBopaunBaercs. J00aBUTh 3ByKOBOE COMPOBOXKICHUE.
(3 6amma).
2. Co3natp BHEIIHUH BUI (OPMBI IPOTPaMMBbI
3. Hammcarp mporpaMMHBIE KOJBI JIJIs1 CO3AaHHON (POpPMBI
ITopsinok BbINOJHEHHS PadOTHI
— CocTaBUTh MATEMaTUYECKYIO MOJECIIb 3aJa4H.
— BriOpaTh 1 000cHOBaTh HaHOOJIEe PAMOHATLHBI METO/T PEIICHUS 3aa49H;
— Pazpabotath anropuT™ Ui peleHus 3aauu.



— Hamnucate u oT1aguTh nporpammy.
Xopn padorsri:
— BbienuTs BXOAHbBIE U BBIXOJHBIC JAHHbIE
— TlocTpouts 6JI0K-CXEMy COTIACHO TUIY AITOPUTMUYECKON KOHCTPYKIUH
— Hamucars nporpaMMHBI KO Ha SI3BIK IPOIPAaMMHPOBAHUS U IPOBEPHUTH PadOTy KO €
BXOJHBIMH [TapaMeTpaMH.

dopma npeaocTaBIeHHus pe3yabTaTa
— AJNTOpUTM MPOTPAMMBI.
— Koxa nporpammel.

Kpurepum ouenku:

- «OTIUYHOY» - TEOPETHUYECKOE COJEP)KaHHE Kypca OCBOCHO IMOJIHOCTHIO, 0€3 MpoOesoB, yMEHUs
cOpMUPOBAHbI, BCE MPEIyCMOTPEHHbIE MPOrpaMMoOl yueOHbIE 3aJaHHs BBIIOJHEHBI, KaueCTBO HX
BBITIOJIHEHUS OLICHEHO BBICOKO.

— «Xopomio» - TEOPEeTUYECKOe COJACP)KaHME Kypca OCBOCHO IMOJTHOCThIO, 0€3
MpoOeJIOB, HEKOTOpbIE yMEHHS CQOpPMHUPOBAHBI HEAOCTATOYHO, BCE MPEAYCMOTPECHHBIC
MporpaMMoil y4eOHbIE 3aJaHUSl BBIIIOJIHEHBI, HEKOTOPbIE BHUJABI 3aJaHUN BBINOJHEHBI C
OImnuOKamH.

— «Y IOBJIETBOPUTEIHHOY - TEOPETUUECKOE COJIEP)KAaHUE Kypca OCBOEHO YaCTUYHO, HO
MpoOesbl He HOCAT CYHIECTBEHHOT'O XapakTepa, HeoOXOAMMbIE YMEHHUsi padOThl C OCBOCHHBIM
MaTepuajoM B OCHOBHOM C(OPMHPOBAHBI, OOJIBIIMHCTBO MPEAYCMOTPEHHBIX IMPOTPAMMON
oOydeHHUs y4eOHBIX 3a/laHuil BBINOJHEHO, HEKOTOpPhIE U3 BBHIMOJHEHHBIX 3alaHUil CcojepKaT

OILIIAOKH.

— «HeynoBIeTBOPUTENIEHO» - TEOPETUUYECKOE COJEpKaHUE Kypca HE OCBOEHO,
HeoOXouMBbIe YMEHUS HE c(hOpMHPOBaAHBI, BBHIIIOIHEHHBIE yUeOHbBIE 3a/JaHUs COJEpKaT rpyobie
OILIIAOKH.

Tema 5.5 JTansl pa3padoTKu NPUJIOKEHU I

JlabopaTopHoe 3ansitue Ne 28 Pa3padorka nntepgeiica npuioxeHus.
Hean paGoThi:
— Hayuutbcs npuMeHATh 0a30Bble MOHATHS TEOPUU MPHUOIMKEHHBIX METOJIOB PELEHHUsS 3ajad Ha
OBM.
— CdopmupoBarh MpejacTaBleHHE 00 ITOPUTMAxX peHIeHUs MPHUKIAIHBIX 3a/1ad,  Hay4uTCs
HaMMCaHUIO ¥ OTJIAIKU IPOrpaMMHOTO KOJa.
— BpiOpatb 1 060cHOBaTh HanboJee palMOHATIBHBIA METO/T M aJITOPUTM PEIICHUS 3a/1auH;
— PazpaboraTh anroput™m [uist pelieHus NPUKIaIHbIX 3a7a4;
— Hanucars nporpaMMHBIN KO M OTJIAAUTH TPOTPaAMMY.

Beinosnus padory, Bel Oyaere:
ymembs:
- pa3pabaThIBaTh AITOPUTMBI I KOHKPETHBIX 3a/1a4;
- UCTIOJIB30BATh MPOTPAMMBI IS TPaIIeCKOT0 OTOOPAKEHNUS aJITOPUTMOB;
- OTIPENICTATH CI0KHOCTb PA0OTHI AITOPUTMOB;
- paboTath B cpelie MPOrpaMMHUPOBAHHS;
- PpCajln30BbLIBATL IIOCTPOCHHLIC AJTOPpUTMBI B BHAC TIMIpOrpaMM Ha KOHKPCTHOM  SA3BIKC
IPOTPaMMHPOBAHHS;
- BBITIOJIHSTH TIPOBEPKY, OTIAIKY KOJA IPOrPaMMBI;
- 0(OpPMIISATH KOJI POTPaMMBbI B COOTBETCTBHH CO CTAHIAPTOM KOAMPOBAHUS;



MarepunanbHoe obecrieyeHue:
— PaGouee mecTo npenogaBares: NepcoHAIbHBIA KOMITBIOTED, IPOEKTOP, paboyre MecTa
oOyJaromuxcs, 1ocka yueOHasi, yaeOHas MmeOenp;
— IIporpammuoe obecrieueHre oo1ero u npohecCHOHAILHOTO HA3HAYCHHS, B TOM YHUCIIe
BKJTIOYarolee B ceds cienyromee [10:
MS Windows 7 (moamucka Imagine Premium)
MS Office 2007
7Zip
MS Visual Studio (moamucka Imagine Premium)
Visual Studio Code
Calculate Linux Desktop

3aganme:
1.®opmynupoBka 3a1aun:
Jlis mporpammel TpeOyeTcs pa3paboTaTh KOHCONBbHBIA HHTEpdeiic, nuTepdeiic-MeHt0 u uHTepdeiic co
cBOOOIHON HaBuranuen. Pesynbrarom pa3pabOTKH SIBISETCS TEKCTOBOE ONMMCAHWE 3alpOCOB, MYHKTOB
MEHIO WJIM KOMIIOHEHTOB MHTep(deiica COOTBETCTBEHHO.
Pa3paborats onmcanue Moap30BaTEIbCKOT0 HHTEpdeiica A mporpaMMbl « By AHITEHUK.
2. UcxoaHpIMU JaHHBIMU 17151 IPOTPAMMBI SIBIISFOTCS:
- BpEeMsi, Ha KOTOPO€ YCTaHOBJICH Oy IUIIHHUK;
- (pmaxok, MOKa3bIBAIOIIUH, BKIIOUYEH Oy IUIbHUK WIIN BBIKIIOYEH;
- IEPHO/]I OBTOPEHUS OyIMJIbHUKA: OJHOKPATHOE cpadaThIBaHUE, BKIIFOUCHUE KK bl J€Hb, BKIIOYCHUE
pa3 B HEZIEIO.
3. CoznaTh BHEMIHUN BUA (POPMBI IPOrpaMMBI
4. HamucaTh mporpamMMHbIe KOJBI 7Sl CO3/1aHHON OpMBI
IMopsiaok BbINOJIHEHUS PA0OTHI
— CocTaBUTh MaTEMATUYECKYIO MOJIEIH 3a]Ja4H.
BriOpaThs 1 000cHOBaTH HanbOJIEE PAIIMOHAILHBIN METO/I PEIICHUS 3a/1a4H;
PazpaboTaTe anroputm ajs pemeHus 3a1aum.
— Hanucate u oTaguTh IporpamMmy.
Xoa padoThi:
— BrinenuTs BX0HbBIE U BBIXOJAHBIE JaHHBIE
— Tloctpouts 0JIOK-CXEMY COTJIACHO TUITY allTOPUTMUYECKON KOHCTPYKIIHH
— Hammcars nporpaMMHBIN KOJT Ha SI3BIK MPOTPAMMUPOBAHUS U TIPOBEPHUTH pabOTy KOJa C
BXOJ/IHBIMHU MapaMeTpamH.

®opMma npeaocTaBICHHUA pe3yabTaTa
— ANropuTt™m NporpaMmsl.
— Konx nporpammel.

Kpurepun onenkn:

- «OTIHYHO» - TEOpETHYECKOe COepaHhe Kypca OCBOEHO MOJHOCThIO, Oe3 MpoOenoB, YMEHHs
c(OpMHpOBaHBI, BCE MPEIyCMOTPEHHbIE MPOrpamMMoOil ydeOHbIe 3a/laHHsl BBINOJIHEHBI, KAaueCTBO HX
BBINOJIHEHUS OLIEHEHO BBICOKO.

- «Xopomo» - TEOPEeTHYECKOE COAEpKAHUE Kypca OCBOEHO IOJHOCThIO, 0e3
npoOesoB, HEKOTOpble yMEHUs c(hopMUPOBaHBI HEIOCTATOYHO, BCE MPEAYCMOTPEHHBIE
IporpaMMoil yueOHble 3aJaHUs BBIIOJHEHbI, HEKOTOPbIE BH/Ibl 3aJ@HUI BBINOJHEHBl C
omrOKaMu.

- «Y 10BIIETBOPUTEIIBLHO) - TEOPETUUECKOE COJIEPKaHNE Kypca OCBOEHO YaCTUYHO, HO
po0Oebl He HOCAT CYLIECTBEHHOI'O XapakTepa, HEOOXOJUMbIE yMEHHUs paboThl ¢ OCBOEHHBIM



MaTepuajoM B OCHOBHOM C(OpPMHpPOBaHBI, OOJBIIMHCTBO MPEAYCMOTPEHHBIX MPOTrpamMMOn
oOydeHUs: y4eOHBIX 3a/laHuil BBIOJIHEHO, HEKOTOPBIC W3 BBHITIOJHEHHBIX 3alaHUi CoIepKaT

OIINOKH.

- «HeynoBneTBOPUTEIIBHO» - TEOPETUUYECKOE COJEpKAaHUE Kypca HE OCBOCHO,
HEOOXOUMBbIC YMEHHUs HE C(OPMHPOBAHBI, BBHIIOJHECHHBIC yYeOHBIC 3aaHUs COJEp)KAT IpyObIe
OLIIAOKH.

Tema 5.5 Jtansl pa3padoTKu NPUJIOKEHU I

JladopaTopHoe 3ansaTue Ne 29 TectupoBanue, 0T/1aAKA NPUI0KEHHS.
Iean padoThi:
— Hayuutbcs npuMeHATh 0a30Bble MOHATHS TEOPUU MPHUOIMHKEHHBIX METOJIOB PELIEHHUS 3ajad Ha
OBM.
— CdopmupoBarh TMpeACTaBICHHE 00 alropuTMax peHIeHUs MNPUKIAJHBIX 3aJad,  Hay4YUTCs
HAMUCAHUIO ¥ OTJIAJIKU MPOrPaMMHOTO KOJa.
— BrpiOpatb 1 060cHOBaTh HanboJEe PAMOHATBFHBIA METO/] M alITOPUTM PEIICHUS 33/1a4H;
— PazpabotaTh anroput™ i pelieHus MPUKIaIHbIX 3a7a4;
— Hanwucars nporpaMMHBIi KOJT M OTIQIUTh IPOTpamMmy.

Brinosinus padorty, Bl Oynere:
ymembp:
- pa3pabaTbIBaTh AITOPUTMBI ISl KOHKPETHBIX 3a/1a4;
- HCIIOJIb30BaTh MPOTPAMMBI JIJIsl TPaUUECKOro 0TOOPaKEHUS aITOPUTMOB;
- OTPEAETATH CI0XKHOCTb PA0OTHI AITOPUTMOB,;
- paboTaTh B cpejie MPOorpaMMHUpPOBaHMUS;
- Ppealu30BBIBATH IOCTPOEHHBIE AITOPUTMBI B BHJAE MPOrpaMM Ha KOHKDETHOM SI3BIKE
IIpOrpaMMHUpPOBAaHUS;
- BBIIIOJIHATH IIPOBEPKY, OTIAAKY KOJIa IPOTPaMMBI;
- O(bOpMJ'IfITB KO mmporpaMmbl B COOTBETCTBHUU CO CTAHAAPTOM KOAUPOBAHUA,

MarepuajbHoe o0ecrieyenue:
— Paboudee MecTo npenoaBaTelis: MepCOHaIbHBIA KOMIBIOTEDP, IPOEKTOP, padoune MecTa
o0yuyaromuxcs, 10cka yueOHasi, yueOHast MmeOelib;
— TIIporpammuoe obecrieuenue oomero 1 npoecCHOHaIbLHOI0 Ha3HAYSHUS, B TOM YHCIIe
BKJIIOHaronee B ceds cienyromee [10:
MS Windows 7 (moamucka Imagine Premium)
MS Office 2007
7Zip
MS Visual Studio (moamucka Imagine Premium)
Visual Studio Code
Calculate Linux Desktop

3aganme:
1.®opmynupoBKa 3a1a4u:
BrrauciauTh 1 BBIBECTH Ha KpaH TaONMIly 3HadyeHuH PyHKImu y=a-In(x) mpu X, u3aMenstoniemcs ot x01o
xk ¢ marom dx, a — koHcranTa. [lanens quanora npeacrasieHa Ha pucyHke. [locie oTiiaaku mporpaMMel
CIIEAyEeT MPOBEPUTH MPABHIBLHOCTH PA0OTHI IPOTPAMMBI C MTOMOIIBI0 KOHTPOJIBHOTO MpUMEpa (CM. pHC.).
VYcraHOBUTE TOUYKY OCTAaHOBA HA OIEpaTOp Iepel LUKIOM U 3amycture nporpammy. [locne nonaganus Ha
TOYKY OCTAHOBKH, BBIITOJHHUTE MOMIArOBO MPOTPaMMy W TPOCIEANTE, KaK MEHSIOTCSI BCE MEPEMEHHBIC B

IMpONHECCE BBINIOJTHCHU A .



( |
! Tabyamposanue dyHkuwiA 5%

X0= 1
Xk= 4
Dx= 0.2
A= 075

PaboTy BbinonHun cT. MBaHos MA.
x=1;y=0
x=1,2;y=0,136741167595466
x=1,4;y=0,25235417746591

x=1,6; y=0,352502721934302
x=1,8; y=0,440839998676589
x=2;y=0,519860385419959
x=2,2;y=0,591343020273203
x=2,4; y=0,656601553015425

| Bblumcnutb ]

CocrtaBbTe mporpaMMy TaOyaupoBaHUS QPYHKIMH Y(X), BBIBEIUTE HA SKpaH 3HaueHus X U y(x). HyxHbiit
BapHaHT 3aJlaHUsl BBIOCPUTE W3 HIDKEIPHUBEJICHHOTO CIHUCKA 10 YKa3aHWIO IPEIOJIaBaTelsl.
OTKOpPEKTUPYHTE DTIEMEHTHI YIIpaBiIeHUs B (JOpME B COOTBETCTBUHU CO CBOMM BapHUaHTOM 3a/IaHU.

1) y= 10%be / x + cosva'x, 2) y= 1'2(3_‘0)33-"1 +x.
Xo=—1.5:x, =3.5:dx=0.5; x, =—0.75:x, =—1.5:dx = —0.05;
a=-125:b=-1.5.¢=0.75; a=15b=12:

2. Co3nath BHEIHUH BUJ GOPMBI IPOrpaMMBbl
3. Hanwucatp nmporpaMMHbI€ KOJIBI ISl CO3JaHHON (hOPMBI
ITopsinok BbINOJIHEHHS PadOTHI
— CocTaBUTh MaTEMaTUYECKYIO MOJEIIb 3aJa4H.
— BwiOpaTs 1 000cHOBaTH HaMOOJIEE PAIIMOHATILHBIN METO]T PEIICHHS 3a1a4H;
— Pa3pabortarp anroput™ A penieHus 3a1auu.
— Hamucate 1 oT1aguTh Nporpammy.
Xopn padorsr:
— BpirenuTs BXOAHBIE U BBIXOJHBIE JAHHBIE
— TlocTpouts 6J0K-CXEMy COTIACHO TUIY AITOPUTMUYECKON KOHCTPYKIHH
— Hamnucars nporpaMMHBIf KO Ha SI3bIK TPOrPaMMHMPOBAHUS M IPOBEPUTH PabOTy KO C
BXOJIHBIMH ITapaMeTpaMH.

®opma npeaocTaBIeHNUA pe3yabTaTa
— ANropuT™m nporpaMMsl.
— Konx nporpammel.

Kpurepun onenkn:
- «OTIMYHO» - TEOPETHUYECKOE COJEpkKAHHE Kypca OCBOEHO IOJHOCThIO, 03 MpoOesoB, yMEHUs

cOpMHpOBaHBI, BCE MPEIyCMOTPEHHbIE MPOrpaMMOil ydeOHbIE 3alaHHs BBINOJIHEHBI, KAaueCTBO HX
BBIITOJIHEHUS OLIEHEHO BBICOKO.

- «Xopouio» - TEOPETUYECKOE COJAEpkKaHHE Kypca OCBOEHO IOJHOCThIO, 0Oe3

npoOesoB, HEKOTOpble yMEHus c(hopMUPOBaHBI HEIOCTATOYHO, BCE MPEAYCMOTPEHHBIE



IporpaMMoil yueOHble 3aJaHUs BBIIOJHEHbI, HEKOTOPbIE BH/Ibl 3aJ@HUI BBINOJHEHBl C
OLIMOKaMH.

- «Y IOBIIETBOPUTEIIBHOY - TEOPETUYECKOE COAEPIKaHUE Kypca OCBOSHO YaCTUYHO, HO
npoOebl He HOCST CYHIECTBEHHOT'O XapakTepa, HEOOXOJMMbIe yMEHHUs paboThl ¢ OCBOCHHBIM
MaTepuajJoM B OCHOBHOM C(OPMHPOBAHBI, OOJBIIMHCTBO IPELYyCMOTPEHHBIX MPOrpaMMOn
o0yuyeHHs y4eOHBIX 3aJaHUI BBIMOJIHEHO, HEKOTOPHIE W3 BBINOJHEHHBIX 33JaHUN COAEpKaT
OLIMOKH.

- «HeynoBieTBOPUTENBHO» - TEOPETHUECKOE COJECpKAHHUE Kypca HE OCBOEHO,
HE0O0XO/MMBIE YMEHHsI He C(OPMHUPOBAHBI, BBIIIOJHEHHbIE yUeOHBIC 3aJaHUsI COJEpKaT rpyObie
OLIMOKH.



Tema 5.6 Uepapxusi Kj1accoB.

Jlaboparopnoe 3anstue Ne 30 Kinaccest OOII: Buabl, Ha3HAYEeHHE, CBOWICTBA, METOAbI, COOLITHS.
Hean pa6oThi:

- Hay‘-II/ITbCH IMPUMCHATH 63,30BBI€ IIOHATHUA TCOPUU HpI/I6HI/I)KCHHBIX MCTOHOB PCHICHUA 3ada4d Ha
OBM.

— CdopmupoBath mpencraBicHre 00 aNTOPUTMAX pPEIICHUS NPUKIATHBIX 3a1ad,  HAy4IUTCS
HAaIMCAHMIO ¥ OTJIAJKA MPOTPaMMHOTO KOJIa.

— BriOpath 1 000cHOBaTh HaMOOJIEE PAIIMOHATIBLHBIN METO/T U AITOPUTM PEIICHUS 3a/1a4u;

— Pa3zpaboraTe anropuT™ ajis pelIeHus IPUKIAIHBIX 3a71a4;

— Hammcarp nporpaMMHBIN KO ¥ OTJIAJAUTh MPOTPAMMY.

Brinosinus padorty, Bl Oynere:
ymembp:
- pa3pabaThIBaTh AITOPUTMBI Il KOHKPETHBIX 3a/1a4;
- HCTIOJIB30BATh MPOTPAMMBI ISl TPAPHUECKOT0 OTOOpaKEHUS aJrOPUTMOB;
- ONPEAETATh CI0XKHOCTb PA0OThI AITOPUTMOB;
- paboTaTh B cpelie mMporpaMMHUpPOBAHHS;
- peaqu30BbIBaTh IIOCTPOCHHBIE AJITOPUTMBI B BHJE MPOrpaMM Ha KOHKPETHOM  SI3bIKE
IIpOrpaMMUPOBaHUS;
- BBINOJIHATB IPOBEPKY, OTIAJKY KOJIa IPOrPaMMBb;
- O(bOpMJI?ITI) KOI ImmporpaMmbl B COOTBECTCTBHUU CO CTAHAAPTOM KOAUPOBAHUA,

MarepuajbHoe o0ecrieyenue:
— Paboudee MecTo npenoaBaTelis: MePCOHAIbHBIA KOMIBIOTEDP, IPOEKTOP, paboune MecTa
o0yuyaromuxcs, 10cka yueOHas, yueOHast MmeOelb;
— IIporpammuoe obecrieueHne oo1mero 1 npoheCcCHOHAILHOIO Ha3HAYCHMSI, B TOM YHUCIIe
BKJTIOUarolee 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 3a1aun:
[TocTpouTh cucTteMy KJaccoB JJisi ONMCAHUS IJIOCKUX FeOMEeTpHYecKUx (Uryp: Kpyra, KBajapara,
npsiMoyroyibHUKa. [IpeycMoTpeTh METO B! A CO3AaHMsI 0OBEKTOB, EPEMEILIEHUS Ha IJIOCKOCTH, U3-
MEHEHUS pa3MEPOB U TOBOPOTA HA 33TaHHBIA YIOJI.

2. Co3nath BHEIIHUNA BUJ (POPMBI TPOTPAMMBI
3. Hamucarp nmporpamMMHbI€ KOJABI Ul CO3aHHON (hOPMBI

3agaua

1.®opmynupoBKa 3a1a4u:
[TocTpouTs ommcaHuwe Kiacca, COAEpKamero MHPOpPMAIMIO O MOYTOBOM aJpece OpraHU3aIlUH.
[IpemycMOTpeTh BO3MOXKHOCTH pa3leIbHOTO M3MEHEHHWS COCTaBHBIX YacTed ajpeca, CO3TaHHS U
YHUYTOXXEHUS 00BEKTOB 3TOTO KJIacca.

2. Co3naTtk BHEIIHUN BUJ (DOPMBI TPOTPAMMBI
3. Hamucatp nmporpamMMHbI€ KOJABI Ul CO3AaHHON (hOPMBI
Iopsinok BbINOJHEHUS PA0OTHI
— CocTaBUTh MaTEMAaTUYECKYIO MOJENb 3aJa4H.



— BriOpaTh 1 000cHOBaTH HaHOOJIEe PAMOHATLHBI METO/T PEIICHUS 3a]a49H;
— Pa3pabotarp anropuT™ s peICHUS 3a1a4H.
— Hamucats 1 0TJIaguTh IpOrpamMmy.

(I)opMa nmpeaocraBjJgcCHUus pedyjbTaTra

— AJIroput™ nporpaMmsl.
— Kox nporpaMmsl.

Kpurepun onenku:

- «OTaugHO» - TEOPETHUECCKOEC COACPIKAHUE KypCa OCBOCHO ITOJHOCTBIO, oe3 HpO6€J’IOB, YMCHUA

chOpMUPOBAHbI, BCE MPEIyCMOTPCHHBIE MPOTpaMMON ydeOHBbIC 3aJaHUs BBINOJHEHBI, KaueCTBO HX
BBIIIOJIHEHUS OLIEHEHO BBICOKO.

- «Xopomio» - TEOPETUYECKOE COAEpKAHHE Kypca OCBOEHO IOJHOCThIO, 0e3
MpoOeJIOB, HEKOTOphIE yMEHHS CQOpPMHUPOBAaHBI HEAOCTATOYHO, BCE MPEAYCMOTPECHHBIC
MporpaMMoil y4eOHBbIE 3aJaHUSl BBIIIOJIHEHBI, HEKOTOPbIE BHUJABI 3aJaHUN BBINOJHEHBI C
OIITHOKaMH.

- «Y TOBJICTBOPHUTEIHLHOY - TEOPETUIECKOE COJIEPKaHNE Kypca OCBOSHO YaCTUYHO, HO
MpoOeJIbl He HOCAT CYHICCTBEHHOTO XapakTepa, HEOOXOAMMBIE YMEHHUS pa0dOThl C OCBOCHHBIM
MaTepuajoM B OCHOBHOM C(OPMHpPOBaHBI, OOJBIIMHCTBO MPEAYCMOTPEHHBIX MPOTrpaMMOn
oOydeHus: y4eOHBIX 3a/laHUi BBIIOJIHEHO, HEKOTOPBIC W3 BBHITIOJHCHHBIX 3aJlaHUN COJIepKaT
OIIIMOKH.

- «HeynoBneTBOpUTENBHO» - TEOPETHYECKOE COJEep)KaHUE Kypca HE OCBOEHO,
He0oOX0UMBbIC YMEHUS HEe c(HOPMHPOBAHBI, BBHIIOJHEHHBIC yUeOHBIC 3a/JaHUS COJEP)KAT IrpyObIe
OIIIHMOKH.

Tema 5.6 Uepapxusi Ki1accoB.

JlabopaTopnoe 3ansitue Ne 31 O0bsiBJIeHHUs Kjacca.

Hean paboThI:

Hayuutbcs mpuMeHsATh 0a30BbIE MOHATHS TEOPUM NMPHOIMKEHHBIX METOAOB PELICHHUs 3a7ady Ha
OBM.

CdopmupoBaTh mpeacraBieHre o0 aNropuTMax pelleHus NPUKIAJHBIX 3a/1ad,  HayduTcs
HaIlMCaHUIO ¥ OTJIAJKA IPOrPaMMHOIO0 KOJa.

Bri6path n 060cHOBaTH HanOOJIEE PALMOHATIBHBIN METO/] M AITOPUTM PELICHUS 3aJ1auu;
PazpaboTtare anroput™ st pereHus MpUKJIAAHbIX 3a/1ay;

HanucaTts nporpaMmHbIii KOA U OTIAAUTH IPOrPaMMYy.

Boinosinus padorty, Bel Oynere:

ymembp:

- pa3pabaTbIBaTh AITOPUTMBI I KOHKPETHBIX 3a/1a4;

- HCIIOJIb30BAaTh MIPOTPAMMBI JIJIs1 TPapUUYECKOro 0TOOPAKEHUS AITOPUTMOB;
- OTIPENIEISATH CI0KHOCTb PA0OTHI AITOPUTMOB,;

- paboTaTh B cpejie MPOrpaMMHUPOBAHMUS;

pPCAIN30BBIBATE IMMOCTPOCHHBIC AJITOPUTMBI B BHUAC MPOrpaMM Ha KOHKPCTHOM  A3BIKC

MIPOrpaMMHUPOBAHNUS;

- BBIIIOJIHATB IIPOBEPKY, OTJIAAKY KOJla IPOIPaMMBI;
- 0(OpMIISITH KOJI TPOrPaMMBbl B COOTBETCTBUU CO CTAaHAAPTOM KOJUPOBAHUS;

MarepuajbHoe o0ecrieueHue:

PabGouee mecTo mpenogaBaTens: MEPCOHANBHBIN KOMIIBIOTED, IPOEKTOP, paboune Mecta
o0yyaromuxcs, 10cka yueOHast, yueOHast MmeOelb;



— TIIporpammuoe obecrieuenue oomero u npopecCuoOHaIbLHOr0 Ha3HAYCHUS, B TOM YHCIIE
BKITIOUatolee 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

3aganme:
1.®opmynupoBka 3agaun:

Onpenenuth Kiacc CHUCOK 3JIEMEHTOB. B ompexneneHue kiacca BKIIOYMTH JIBa KOHCTPYKTOpa JUIs
OIpeJIeJIEHUs] CIMCKA 110 ero pa3Mepy M IyTeM KOIUPOBaHUs Apyroro cnucka. [IpenycMorpers GpyHKIuM
uHBepcu cnucka (123->321) u noucka noJiCIucKa B CIHCKE.

2. Co3natpk BHEIIHUHN BUJ GOPMBI IPOrpPaMMBbl
3. Hanwucatp nmporpaMMHbI€ KOJIbI ISl CO3JaHHON (hOPMBI

1.®opmynupoBka 3aauu:
Onpenenutp Kiacc COPTUPOBAHHBIM CIUCOK AJIEMEHTOB. B ompeneneHue kiacca BKJIIOYWTH JIBa
KOHCTPYKTOpa /ISl ONpEAEICHUsl CIIMCKA 0 ero pa3Mepy M IyTeM KOIHUPOBAaHUS JPYroro CHHCKa.
[Ipenycmotrpers GpyHKIMU JOOABIEHUS 3JIEMEHTA U CIIUSHUA JBYX COPTUPOBAHHBIX CIIMCKOB.
2. Co3nath BHEIHUHN BUJ GOPMBI IPOrpaMMBbl
3. Hanwucatp nmporpaMMHbIE KOJIbI JUIsl CO3JaHHON (hOPMBI
ITopsinok BbINMOJHEHHS PA0OTHI
— CocTaBUTh MaTEMaTUYECKYIO MOJEIIb 3aJa4H.
Br16paths 1 060cHOBaTh HanboJIee pallOHAIBHBIN METO/1 PEILICHUs 3aa4H;
Pa3paborate anropuT™ A penieHus 3a1auu.
— Hamnucate u oTaguTh nporpammy.
Xoa padoThi:
— BpirenuTs BXOAHBIE U BBIXOJHBIE JAHHBIE
— TlocTpouts 6J0K-CXEMy COTJIACHO TUIY ITOPUTMUYECKON KOHCTPYKIUH
— Hamucars nporpaMMHBIM KO Ha sI3bIK TPOrpaMMHMPOBAHUS M IPOBEPUTH PabOTy KOAA C
BXOJIHBIMH ITapaMeTpaMH.

®opma npeaocTaBICHHUA pe3yabTaTa
— ANropuT™m nporpaMMsl.
— Konx nporpammel.

Kpurepun onenkn:

- «OTIHYHO» - TEOpEeTHYECKOe COepaHhe Kypca OCBOEHO MOJHOCThIO, Oe3 MpoOenoB, YMEHHs
c(OpMHpOBaHBI, BCE MPEIYyCMOTPEHHbIE MPOrpamMMoil ydeOHbIe 3a/laHHs BBINOJIHEHBI, KAaueCTBO HX
BBITIOJTHEHUS OLIEHEHO BBICOKO.

- «Xopouio» - TEOPETUYECKOE COJAEpkKAaHHE Kypca OCBOEHO IOJHOCThIO, 0e3
npo0OesoB, HEKOTOpble yMEHus c(hOopMUPOBaHBI HEJOCTATOYHO, BCE MPEAYCMOTPEHHBIE
IporpaMMoil yueOHble 3aJaHUs BBIIOJHEHbI, HEKOTOPbIE BH/Ibl 3aJ@HUI BBINOJHEHBl C
OITMOKaAMHU.

- «Y 10BIIETBOPUTEIIBLHO» - TEOPETUUECKOE COJIEPIKaHNE Kypca OCBOEHO YaCTUYHO, HO
poOebl HE HOCAT CYLIECTBEHHOI'O XapakTepa, HEOOXOJMMbIE yMEHHUs paboThl ¢ OCBOEHHBIM
MaTepuaJioM B OCHOBHOM C(OPMHPOBAHBI, OOJNBIIMHCTBO MPEIYCMOTPEHHBIX MPOTrPaMMON
o0yueHMs Y4eOHBIX 3aJaHUM BBINOJIHEHO, HEKOTOPHIE W3 BBINOJHEHHBIX 33JaHUN COAEpIKaT
OLITHOKH.



- «HeynoBneTBOPUTENHHO» - TEOPETHUECKOE COJCpKAHWE Kypca HE OCBOCHO,
HE00X0/MMBbIE YMEHHsI He C(OPMHPOBAHBI, BBIIIOJHEHHbIC yUeOHBIC 3aJaHUsI COIEpKaT rpyObie
OLIMOKH.

Tema 5.6 Uepapxusi Kj1accoB.

JlaGopatopHoe 3ansaTue Ne 32 Co3naHue HACJIe0BAHHOIO KJIacca.

Hean pa6oTbi:

— HayuuThcs pUMEHATh 0a30BbIC MOHATHS TEOPHH MPHUOIMKCHHBIX METOJIOB PEIICHUS 3a]ad Ha
OBM.

— CdopmupoBaTts mpencraBieHre 00 aNrOpUTMax peIIeHUs NPUKIATHBIX 3a/1ad,  Hay4uTCs
HaIMCaHUIO ¥ OTJIAJIKU IPOrPaMMHOIO0 KOJa.

— BriOpaTs 1 000cHOBaTh HanboJee paMOHATBFHBIA METOJT M aJITOPUTM PEILICHHS 3a/1a4H;

— Pazpaborarp anroput™ IS perieHus MPUKIaTHbIX 3a1a4;

— Hanucars nporpaMMHBbIi KOJ M OTJIAAUTH IPOTPaMMY.

Boinosinus padorty, Bel Oynere:
ymembs:
- pa3pa6aTBIBaTB AJITOPUTMBI JI1 KOHKPCTHBIX 3a/4a4,
- HCIIOJIB30BATh MIPOTPAMMBI JIJIs1 TPaUIECKOro OTOOPAKEHUS AITOPUTMOB;
- OIIPEACIIATH CI0KHOCTh PAOOTHI AJITOPUTMOB;
- paboTaTh B cpejie MPOrpaMMHUPOBAHMUS;
- p€aln30BbIBATHL IIOCTPOCHHBLIC QAJTOPUTMbBI B BHJAC IIpOorpaMM Ha KOHKPETHOM  A3BIKC
MIpOrpaMMHUPOBAHUS;
- BBIIIOJIHATE IIPOBEPKY, OTIAAKY KOJa IPOrpaMMBI;
- 0(OPMIISITH KOJI ITPOTPaMMBbI B COOTBETCTBUHU CO CTAaHAAPTOM KOJUPOBAHUS;

MarepuanbHoe odecnieyeHue:
— PaGouee MecTo npenogaBares: NepcoHaIbHBIA KOMIIBIOTEDP, IPOEKTOP, paboure MecTa
oOyyJaronuxcsi, 10cka yueOHasi, yaeoHast MmeOelb;
— IlporpammHoe obecriedeHue oo1ero u npopecCUoHaIbHOI0 Ha3HAYEHMsI, B TOM YHUCIIE
BKJTIOUarolee B ceds cienyromree [10:
MS Windows 7 (moamucka Imagine Premium)
MS Office 2007
7Zip
MS Visual Studio (moxmucka Imagine Premium)
Visual Studio Code
Calculate Linux Desktop

3aganue:

1.®opmynupoBka 3agaun:
CocraBuTh omMcaHue Kjacca Juisi 0OBEKTOB-BEKTOPOB, 3aJlaBA€MbIX KOOPAWHATAMHM KOHIIOB B
TpeXxMepHOM mpocTpaHcTBe. (OOecneuynTh ONepaluu CI0KEHHs] U BBIYMTAHUS BEKTOPOB C
MOJIy4YeHHEM HOBOT'O BEKTOPA (CyMMBI MJIM Pa3HOCTH ), BBIYUCIIEHHS CKaJISPHOTO MPOU3BEACHUS IBYX
BEKTOPOB, JUIMHBI BEKTOPA, KOCHHYCA YIJia MEX 1y BEKTOpPaMH.

2. Co3naTtk BHEIIHUN BUJ (DOPMBI TPOTPAMMBI
3. Hamucatp nmporpamMMHbI€ KOJABI Ul CO3aHHON (hOPMBI

1.®opmynupoBka 3anaqu:

CocTaBUTh ONMCAaHUE KJIacca MPSIMOYTOJIbHUKOB CO CTOPOHAMU, MapaljiedbHbBIMA OCAM KOOPAMHAT.
[TperycMOTpeTs BO3MOXHOCTb IEpPEMEIICHUs MPSMOYIOJbHUKOB Ha IJIOCKOCTH, HW3MEHEHUS
pa3MepoB, TOCTPOEHUS HAMMEHBIIETO MPSAMOYIOJbHHMKA, COAEPXKALIEro JiBa  3aJaHHbIX
OpsIMOYTOJIbHUKA, W TPSAMOYTOJbHHUKA, SBISIOIIErocs oOmei dYacTpio (IepecedyeHreM) ABYX



HIPSIMOYTOJBHUKOB.
2. Co3natph BHEMIHUH BU (OPMBI IPOTPAMMBI
3. Hammcatp nporpaMMHBIE KOJBI U CO3JaHHON (POPMBI
ITopsiiok BbINOJIHEHUS PadOTHI
— CocTaBUTh MaTEMaTHYECKYIO MOJIEIb 3a/1a4H.
— BriOpats u 000cHOBaTh HanboJee palMOHATFHBIA METOJT PELICHHUS 3a1a4H;
— Pazpabotath anropuT™ Ui peleHus 3aauu.
— Hanwucatp 1 0TIaAUTH IpOrpamMmy.
Xox pabdoThI:
— BeimenuTs BXOAHBIC M BEIXOAHBIC TaHHbIC
— [Tloctpouts G110K-cXeMy COTJIACHO THUITY aJTOPUTMUYECKON KOHCTPYKIIUH
— Hamucars mporpaMMHBI KO Ha SI3BIK TPOrPAaMMHPOBAHUS M IPOBEPHUTH PadOTy KOAA C
BXOJIHBIMH ITapaMETPaMH.

@®opma npeaocTaBIeHHus pe3yabTaTa
— ANTOpUTM MPOTPAMMBI.
— Koxa nporpammel.

Kpurepum ouenku:

- «OTIMYHO» - TEOPETHYECKOE COIEpPKAHUE Kypca OCBOEHO IOJHOCTHIO, 0€3 MpoOesioB, yMEHUs
c(OpMHpOBaHBI, BCE MPEIyCMOTPEHHbIE MPOrpaMMOl ydeOHbIE 3aJaHUs BBIIOJIHEHBI, KayeCTBO HUX
BBITIOJTHEHUS OLIEHEHO BBICOKO.

- «Xopouio» - TEOPETUYECKOE COJAEpKAHHE Kypca OCBOEHO IOJHOCThIO, 0Oe3
npoOesoB, HEKOTOpble yMEHUs c(opMUpOBaHBl HEJOCTAaTOYHO, BCE MPEAYCMOTPEHHBIE
porpaMMoil y4yeOHble 3aJaHUsl BBIIIOJIHEHBl, HEKOTOpbIE BHUJABl 3a/JaHUN BBINOJHEHBI C
orOKaMu.

- «Y IOBJIIETBOPUTEIILHO» - TEOPETUYECKOE COJIEPIKAHNE Kypca OCBOEHO YaCTUYHO, HO
po0esibl He HOCAT CYLIECTBEHHOI'O XapakTepa, HeoOXOAMMbIE YMEHHUs pabdoThl ¢ OCBOCHHBIM
MaTepuajJioM B OCHOBHOM C(OPMHPOBAHBI, OOJNBIIMHCTBO MPEIYyCMOTPEHHBIX MPOTrpaMMOn
oOydeHus1 y4yeOHBIX 3a/laHui BBIOJIHEHO, HEKOTOphIE U3 BBINOJHEHHBIX 3a/JlaHUM cojepx aT
OLIMOKH.

- «HeynoBneTBOpUTENBHO» - TEOPETHYECKOE COJEPKAHUE Kypca HE OCBOEHO,
HEe0oOXO0UMBbIE YMEHHUS HE c(hOpMHpOBaHBI, BBHIIIOJHEHHbIE yUeOHbIE 3a/aHUs COJEpKaT rpyobie
OLITMOKH.



Tema 5.6 Uepapxusi Kj1accoB.

JlabGoparopHoe 3ansitue Ne 33 IIporpaMmMupoBanue NpuI0KeHUil.
Hean pa6oThi:
- Hay‘-II/ITbCH IMPUMCHATH 63,30BBI€ IIOHATHUA TCOPUU HpI/I6HI/I)KeHHBIX MCTOHOB PCHICHUA 3ada4d Ha
OBM.
— CdopmupoBath mpencraBicHre 00 aNTOPUTMAX pPEIICHUS NPUKIATHBIX 3a1ad,  HAy4IUTCS
HAMMCaHUIO ¥ OTJIAJIKU HPOrpaMMHOTO KOJa.
— BrpiOpatb 1 060cHOBaTh HanboJee paMOHATBLHBIA METO/T M alITOPUTM PEIICHUS 33/1a4H;
— PazpaboraTh anroput™ Juis pelieHus MPUKIaIHbIX 3a7a4;
— Hanwucars nporpaMMHbIi KOJT M OTIaIUTh IPOrpamMmy.

Brinosinus padorty, Bl Oynere:
ymembp:
- pa3pabaThIBaTh AITOPUTMBI Il KOHKPETHBIX 3a/1a4;
- HCTIOJIB30BATh MPOTPAMMBI ISl TPAPHUECKOT0 OTOOpaKEHUS aJrOPUTMOB;
- ONPEAEIATh CI0XKHOCTb PA0OThI AITOPUTMOB,;
- paboTaTh B cpelie mMporpaMMHUpPOBAHHS;
- peaqu30BbIBaTh IIOCTPOCHHBIE AJITOPUTMBI B BHJE MPOrpaMM Ha KOHKPETHOM  SI3bIKE
IIpOrpaMMUPOBaHUS;
- BBINOJIHATB IPOBEPKY, OTIAJKY KOJIa IPOrPaMMBb;
- O(bOpMJI?ITI) KOI ImmporpaMmbl B COOTBECTCTBHUU CO CTAHAAPTOM KOAUPOBAHUA,

MarepuajbHoe o0ecrieyenue:
— Paboudee MecTo npenoaBaTelis: MePCOHAIbHBIA KOMIBIOTEDP, IPOEKTOP, paboune MecTa
o0yuyaromuxcs, 10cka yueOHas, yueOHast MmeOelb;
— IIporpammuoe obecrieueHne oo1mero 1 npoheCcCHOHAILHOIO Ha3HAYCHMSI, B TOM YHUCIIe
BKJTIOUarolee 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 3agauu:

Hanucats Windows-00b€KTOB B MPHIIOKEHUSIX Ha si3bike C++ MpHIIOKEHHE, 3arojIOBOK TJIaBHOTO OKHA
koToporo coaepxut @. 1. O., rpyniy u Homep Bapuanra. [Iporpamma nosmkHa

JUHAMHYECKH oToOpakaTh MH(OpMalnuio 00 M3MEHEHMM 3aJaHHOM XapaKTepUCTHKU KOMIIbIOTEpa B
rpadudeckoii dopme, ucnonsszys kommoHeHT Chart wim cpenctBa pucoanus GDI. I'padux momxen
OoTOOpakaTh 3HAYCHHUE 3aJaHHON XapaKTePUCTUKH C aBTOMATHYECKOW MPOKPYTKOM BJIEBO MO Mepe
nosiBieHust HOBbIX JaHHbIX (Ctrl+Shift+N npuBoauT k TOMy ke pe3yibTaTy), B KOTOPOM BbIOMpaeM
KpOMe CTOJIOYaThIX M KPYroBBIX Juarpamm). [IpoMexyTok BpeMEeHM MEXIy I0C/Ie0BaTeIbHbBIMU
3aMepaMu 3HA4YCHHUs XapaKTEPUCTHKH, a TaKKe TOMOJIHUTEIbHBIE MapaMeTphl 0TOOpakeHus: rpaduka B
COOTBETCTBHH C 3a/laHUEM JIOJDKHBI 3a/1aBaThCS B TUAJIOTOBOM OKHE.

1).. Otobpaxars rpaduk 3arpy3ku mporeccopa (Ctrl+Shift+N npuBoauT k TOMy ke pe3ynbTary), B
KOTOPOM BBIOMpaEeM B IHAIOTOBOM OKHE BHIOMPATh HOMEp IpoIieccopa)

2 Otobpaxats Tekymuii pasmep 3aganHoil nmanku (Ctrl+Shift+N mpuBoauT k TOMy ke pe3ynbTary), B
KOTOPOM BBIOMpAEM UM MAINKH 33Ja€TCS B TUAJIOTOBOM OKHE)

3 OToOpaxarh pa3Mep ouepeu IeyaTy 3aJaHHOTO B JUAJIOTOBOM OKHE IPUHTEpA.



4 OtobpaxkaTh KOJWYECTBO 3amyIlIeHHBIX B cucteme mporeccoB (Ctrl+Shift+N mpuBoguT k ToMy ke
pe3yabTary), B KOTOPOM BbIOMpaeM B AMAJOrOBOM OKHE 3ajJaBaTh MIA0JOH HMMEH OTCIIEKHBAEMBIX
MIPOIIECCOB).
5 OToOpaxarh MPOLEHT 3arpy3KH MPOLECCOpa 3aJaHHBIM B AMAJIOTOBOM OKHE IPOLIECCOM.
6 OtobOpaxaTth 00beM 3aHUMAEMOM 3aJJaHHBIM B TUAJIOTOBOM OKHE ITPOLIECCOM BUPTYaJIbHOM
aMsITH
7 OtoOpakaTh KOJMYECTBO OTIPABICHHBIX IMAKETOB 4Yepe3 YKa3aHHBI B JMAJIOTOBOM OKHE CETEBOM
uHTEpdeiic.
8 OToOpaskaTh 4acTOTy OOpallleHuii Ha YTEHNE/3aUCh K AUCKY, BRIOPAaHHOMY B JIMAJIOTOBOM
OKHE
9 OTobpakaTh KOJIMYECTBO MPOILIECCOB C PA3TUUYHBIMHU 3HAUCHUSAMU IPUOPUTETOB B BUJIE
CTOJIOUATON AMArPaMMBI.
10 OtobpaxaTh KOTUYECTBO PabOTAIONINX MM OCTaHOBIEHHBIX ciyk0 (Ctrl+Shift+N mpuBoaut k Tomy
KE pe3ylbTaTy), B KOTOPOM BBIOMpAeM TMEPEKIIOUEHHE THUIIOB TPapUKOB peain30BaTh B AHAJIOTOBOM
OKHE)
11 Otobpaxats pasmep daiisia mogkadykd U cBoOoHON puzmdeckoit mamsatu (Ctrl+Shift+N mpuBoaut
TOMY JK€ pe3ylbTaTy), B KOTOPOM BBIOMpaeM IMEpEeKIYeHHe THUIOB TIpaduKOB peaau3oBaTh B
JTMAJIOTOBOM OKHE).
12 Orobpaxarh KOJWYECTBO MOTOKOB, 3aMyIIEHHBIX B PA3MYHBIX MpoOIEccax, B BUAE CTOIOYATON
muarpammbl  (Ctrl+Shift+N npuBogur k TOMy Xe pe3yibTary), B KOTOPOM BBIOMpaeM KOJIUYECTBO
CTOJI0110B-00BEKTOB B MPUIIOKEHUIX Ha si3bike C++ mpoiieccoB 3ajaBaTh B AUAJIOTOBOM OKHE).
13 OroOpaxarb 00beM CBOOOJHOW TMaMATH HAa JOTMYECKHX JUCKaX B BUAE KPYTrOBOW IUArpaMMbI
(Ctrl+Shift+N npuBoauT K TOMY K€ pe3ylbTaTy), B KOTOPOM BBIOMpaeM B JTUHAJIOTOBOM OKHE
MPEJOCTAaBUTh BO3MOXKHOCTh BKJIIOYATh WJIM OTKJIIOYATh B JHarpaMMy HWHQPOpPMAalUHd O CMEHHBIX
HOCHUTEISAX).
14 OtoOpakath B BHIE CTOJOYATOM AuarpaMMbl oO0BeM HCHOJb3yeMoW mamstu y 10 mporieccoB ¢
HauOOJIBIIMM 3HAaUEHUEM TOTO ITapamMeTpa.
15 OtobpaxkaTh AMHAMUKY HCIIOJIb30BAHUS OMNEPATUBHOM MaMsTH B BHJIE KPYroBOW auarpammsl C
CEeKTOPaMH, COOTBETCTBYIOLUIMMHM: 5 HanOosee aKTUBHO HCHONB3YIOUIMX HaMsTh IMPOLECCOB, 00bEMY
MaMSITH, UCTIOJIB3YIOIIMMCS CTaTBHBIMHE MTPOIECCAMH, a TAK)KE 00BEMY CBOOOIHOM IMaMsITH.
2. Co3nath BHEIHUHN BUJ GOPMBI IPOrpaMMBbl
3. Hanwucatp nmporpaMMHbI€ KOJIBI ISl CO3JaHHON (hOPMBI

ITopsinok BbINOJIHEHUs padOThI

— CocTraBUTh MaTEMAaTUYECKYIO MO 33/1a4H.

— BriOpath 1 000cHOBaTh HanboJee pallMOHATBHBIA METOJI PELICHUS 3a1a4H;

— Pazpabotath anropuT™ TS pelIeHHs 3aJauu.

— Hanwmcats 1 0TaIUTE IPOTpaMMy.
Xopn padorsr:

— BpigenuTs BXOJIHBIE U BBIXOJIHBIE TaHHBIE

— TlocTpouts 6JI0K-CXEMy COTIACHO TUIY AITOPUTMUYECKON KOHCTPYKIUH

— Hamnucars nporpaMMHBIf KO Ha SI3bIK IPOrPaMMHUPOBAHUS M IPOBEPUTH PabOTy KO C

BXOHBIMH MTapaMeTPaMH.

dopma npeaocTaBaeHHus pe3yabTaTa
— AJTOpUTM IPOTrpaMMBblI.
— Kona nporpammel.

Kpurepun onenkn:

- «OTIMYHO» - TEOPETHYECKOE COJAECpkKAHHUE Kypca OCBOEHO IOJIHOCThIO, O€3 MpoOenoB, yMEHUs
chOpMHUPOBAHbI, BCE MPEIyCMOTPEHHBIE MPOTPaAMMON ydeOHBIC 3aJaHUs BBINOJHEHBI, KaueCTBO HX
BBINOJIHEHUS OLIEHEHO BBICOKO.



- «Xopomio» - TEOPETUYECKOE COACpPKAHME Kypca OCBOEHO IOJHOCTBhIO, 0e3
MpoOeJIOB, HEKOTOphle yMEHHUS CQOPMHUPOBAHBI HEAOCTATOYHO, BCE MPEAYCMOTPEHHBIC
porpaMMoil  y4eOHBbIC 3a/JlaHHS BBIMOJHEHBI, HEKOTOPBbIC BHJBI 3aJaHUN BBITIOJHEHBI C
OIITMOKaMH.

- «Y 10BJIETBOPUTENHHOY - TEOPETUUECKOE COJIEPKAHUE Kypca OCBOEHO YaCTUYHO, HO
mpoOeibl He HOCAT CYIIECTBEHHOI'O XapaKTepa, HeOOXOAMMBbIC yMEHHUs PabOThl ¢ OCBOCHHBIM
MaTepuajoM B OCHOBHOM C(OpPMHpPOBAHBI, OONBIIMHCTBO MPEAYCMOTPEHHBIX MPOTPaAMMON
o0ydeHHUs1 y4eOHBIX 3aJlaHWK BBIMOJIHEHO, HEKOTOPHIC W3 BBINOJTHEHHBIX 3aJlaHUN COACpIKAT
OIIIHOKH.

- «Hey1oBIeTBOPUTEIIBHO» - TEOPETUUYECKOE COJEpXKAHUE Kypca HE OCBOEHO,
HEOOXOUMBbIC YMEHHUs HE C(OPMHPOBAHBI, BBHIIOJTHECHHBIC yUYeOHBIC 3a7aHUs COJEP)KAT IpyObIe
OIIIHOKH.



Tema 5.6 Uepapxusi Kj1accoB.

JlabGoparopnoe 3ansiTue Ne 34 Ileperpy3ka MeTo/10B.
Hean pa6oThi:
- Hay‘-II/ITbCH IMPUMCHATH 63,30BBI€ IIOHATHUA TCOPUU HpI/I6HI/I)KCHHBIX MCTOHOB PCHICHUA 3ada4d Ha
OBM.
— CdopmupoBath mpencraBicHre 00 aNTOPUTMAX pPEIICHUS NPUKIATHBIX 3a1ad,  HAy4IUTCS
HAMMCaHUIO ¥ OTJIAJIKU HPOrpaMMHOTO KOJa.
— BrpiOpatb 1 060cHOBaTh HanboJee paMOHATBLHBIA METO/T M alITOPUTM PEIICHUS 33/1a4H;
— PazpaboraTh anroput™ Juis pelieHus MPUKIaIHbIX 3a7a4;
— Hanwucars nporpaMMHbIi KOJT M OTIaIUTh IPOrpamMmy.

Brinosinus padorty, Bl Oynere:
ymembp:
- pa3pabaThIBaTh AITOPUTMBI Il KOHKPETHBIX 3a/1a4;
- HCTIOJIB30BATh MPOTPAMMBI ISl TPAPHUECKOT0 OTOOpaKEHUS aJrOPUTMOB;
- ONPEAEIATh CI0KHOCTb Pa0OThI aJITOPUTMOB;
- paboTaTh B cpelie mMporpaMMHUpPOBAHHS;
- peaqu30BbIBaTh IIOCTPOCHHBIE AJITOPUTMBI B BHJE MPOrpaMM Ha KOHKPETHOM  SI3bIKE
IIpOrpaMMUPOBaHUS;
- BBINOJIHATB IPOBEPKY, OTIAJKY KOJIa IPOrPaMMBb;
- O(bOpMJI?ITI) KOI ImmporpaMmbl B COOTBECTCTBHUU CO CTAHAAPTOM KOAUPOBAHUAA,

MarepuajbHoe o0ecrieyenue:
— Paboudee MecTo npenoaBaTelis: MePCOHAIbHBIA KOMIBIOTEDP, IPOEKTOP, paboune MecTa
o0yuyaromuxcs, 10cka yueOHas, yueOHast MmeOelb;
— IIporpammuoe obecrieueHne oo1mero 1 npoheCcCHOHAILHOIO Ha3HAYCHMSI, B TOM YHUCIIe
BKJTIOUarolee 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 3a1aun:
Hanucate MeTon min(x, y), HaxoQsIIMi MUHUMaJbHOE 3HaueHUE U3 IBYyX uucena. C ero moMmoribo
HallTH MUHMMaJIbHOE 3HAYEHHE U3 YETBhIpeX uucen a, b, ¢, d. 2.
2. Co3nath BHEIIHUN BUJ (POPMBI TPOTPAMMBI
3. Hamucatp nmporpaMMHbI€ KOJBI Ul CO31aHHON (hOpMBI

1.®opmynupoBka 3a1aun:
Hanucats meton max(X, y), HaXoAsIKUNA MakCUMalbHOE 3HaYeHHe U3 JIByX 4ucels. C ero moMoIpko
HaWTH MaKCUMAaJIbHOE 3HAUYCHHUE U3 YeThIpeX uucen a, b, ¢, d.
2. Co3naTth BHEIIHUN BUJ (DOPMBI TPOTPAMMBI
3. Hamucatp nmporpaMMHbI€ KOABI U CO3AaHHON (hOPMBI
Iopsinok BbINOJHEHUS PA0OTHI
— CocTaBUTh MaTEMaTUYECKYIO MOJIEIb 3a/Ia4H.
— BriOpaTs 1 000cHOBaTH HanOOJIEE PAIIMOHAIEHBINA METO/T PEIICHUS 3a1a4H;
— Pazpabotath anropuT™ Ui peleHus 3aauu.
— Hanucate u oTiaguTh Iporpammy.



Xox pabdoThI:
— BrbienuTs BXOAHbBIE U BBIXOJHBIC JAHHbBIE
— Tloctpouts OJIOK-CXEMY COTJIACHO TUITY allTOPUTMHUYECKON KOHCTPYKIIHH
— Hamucars nporpaMMHBI KO Ha SI3BIK TPOrPAaMMHUPOBAHUS M IPOBEPHUTH PadOTy KOAA C
BXOJIHBIMH [TapaMeTpaMH.

®opma npeaocTaBaeHHus pe3yabTaTa
— AJNTOpUTM MPOTPAMMBI.
— Kona nporpammel.

Kpurepum ouenku:

- «OTIMYHOY» - TEOPETHYECKOE COJCpKaHUE Kypca OCBOCHO MOJHOCTBIO, 0€3 MpOoOesioB, YMEHUS
cOpMUPOBAHBI, BCE MPEIyCMOTPEHHbIE MPOTpaMMoOl yueOHbIE 3aJaHHs BBIIOJIHEHBI, KaueCTBO HX
BBINTOJIHEHUS OI[CHEHO BBICOKO.

- «Xopomio» - TEOPETUYECKOE COJACpPKAHME Kypca OCBOSHO IIOJHOCTBIO, 03
MpoOesioB, HEKOTOpble YMEHHUS CQOPMHUPOBAHBI HEAOCTATOYHO, BCE MPEAYCMOTPEHHBIC
MpOrpaMMoOil  y4eOHBIC 3aJaHUsl BBIOJIHEHBI, HEKOTOPBIC BHJBI 3aJIaHUN BBIMOJHEHBI C
OIIMOKaMHU.

- «Y IOBJIIETBOPUTETILHOY - TEOPETUUECKOE COJIEP’KaHUEe Kypca OCBOGHO YACTUYHO, HO
poOesbl He HOCAT CYHIECTBEHHOT'O XapakTepa, HeOoOXOAMMbIE YMEHHUs pabdOoThl C OCBOCHHBIM
MaTepuajoM B OCHOBHOM C(OPMHpPOBAHBI, OOJBIIMHCTBO MPEAYCMOTPEHHBIX IMPOTPAMMON
oOydeHus y4yeOHBIX 3a/laHuil BBIOJHEHO, HEKOTOphIE U3 BBHIMOJHEHHBIX 3alaHuil cojepKaT
OIITNOKH.

- «HeynoBIeTBOPUTEIBHO» - TEOPETHUYECKOE COJIEp)KaHUEe Kypca HE OCBOCHO,
HeoOXouMBbIe YMEHUS HE c(hOpMHPOBaAHBI, BBHIIIOIHEHHBIE yUeOHBIE 3a/JaHUs COJEpKaT rpyoObie
OIITNOKH.



