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1 BBEJEHUE

Baxxnyto yacTh TeopeTHueckor M MpodeccHoHaTbHOM MPaKTUYeCKONW MOJATOTOBKH OOYyYaromIMXcs
COCTaBJISIOT J1a0OPATOPHBIE 3aHATHUS.

CoctaB u cojepkaHue 1a0OpaTOPHBIX 3aHATHI HalpaBieHbl Ha peanuzanuio dDegepanbHOro
rOCYJapCTBEHHOTO 00pa30BaTEIbHOIO CTAaHAAPTA CPEIHETO MPOPECCHOHATHLHOIO 00Pa30BaHMS.

Benymeit  aumaktuueckoil  1enpi0  J1TaOOpaTOpHBIX — 3aHATHI  sBiserca  (opMHpOBaHHE
npoeCCUOHATIBHBIX MPAKTUYECKUX YMEHHUH (YMEHHMH BBIOJHSATH OINpEe/iCHHBIE JACHCTBUS, ONEpaluy,
HEO0OXOIMMBIE B IMOCIEAYIOIIEM B NMPOPECCHOHATBHON EATEIbHOCTH), HEOOXOAUMBIX B MOCIEAYIOLICH
yueOHOIl 1eITEeTbHOCTH.

Benymeit aupakThuueckoil 1enbio  1a0OpaTOPHBIX 3aHSATHHA  SIBISETCS OSKCIEPUMEHTAIbHOE
IIOATBEPK/ICHUE U ITPOBEPKA CYLIECTBEHHBIX TEOPETUUECKUX MOJI0KEHHUN (3aKOHOB, 3aBUCUMOCTEN ).

B cootBercTBUM ¢ paboueil mporpamMmoi y4eOHOW MUCHUIIIMHBI «OCHOBBI aJTOPUTMHU3AIUN U
POrPaMMHUPOBAHUS» MPETYCMOTPEHO POBEICHUE Ta00PATOPHBIX 3aHATHIH.

B pesynbpTaTe UX BBINOIHEHUS, O0yUYaIOUIUIICS TOJIKEH:

ymembs:

— pa3pabaTbiBaTh AITOPUTMBI AJI1 KOHKPETHBIX 3a/1a4;

—  HCHOJb30BaTh MPOTrpaMMBbl AJis TpadudecKoro 0TOOpaKEHUs allrOPUTMOB;

—  OIpEAENATh CI0KHOCTh pabOThl aIrOPUTMOB;

— paboTath B cpeie mporpaMMUpPOBAHHS;

—  peanu30BBIBATH MOCTPOCHHBIE aJITOPUTMBI B BIJI€ TPOIPaMM Ha KOHKPETHOM SI3bIKE

MIPOrpaMMHUPOBAHNUS;
— oopmIIATh KO MPOrpaMMbl B COOTBETCTBUU CO CTAHAAPTOM KOIUPOBAHUS;
BBITIOJHSATH MPOBEPKY, OTIAAKY KOJIa IPOrPaMMBI;

ConeprkaHne IpaKTUUECKUX | JTA00PATOPHBIX 3aHATHH OPHEHTUPOBAHO HA MOATOTOBKY 00YJarOIIUXCS K
OCBOEGHHIO IMPO(ECCHOHATBHOIO MOJYJs MPOrpaMMbl MOJATOTOBKM CHEIMAIMCTOB CPEIHEro 3BEHa IO
CIIELMAIILHOCTY Y OBJIAICHUIO HPOPheccuonanbHvlmu KOMnemeHyuAMU:

I1K 5.4. IIpousBoauTte pa3pabOTKy MoJynell MHPOPMALMOHHOM CHCTEMBI B COOTBETCTBUM C
TEXHUYECKUM 3aJIaHUEM.

I1K 9.2. Pa3zpabatbiBaTh BeO-IPHIIOKEHHE B COOTBETCTBUU C TEXHUYECKUM 3a[aHHUEM.

1K 9.3. Pa3pabareiBaTh nHTEp(EIC MOTB30BATENS BEO-MIPUIIOKESHUH B COOTBETCTBHH C TEXHUICCKIM
3aJlaHUEM.

A Taxxe GOPMUPOBAHUIO 0OULUX KOMNEMEeHUUIL.

OK 01 - BeiGupath crioco0Obl pemieHus 3a1a4 npohecCHOHAIbHON AeATeNbHOCTH, IPUMEHUTENBHO K
Pa3IMYHbIM KOHTEKCTaM;

OK 02 - Mcnonb30BaTh COBPEMEHHBIE CPE/ICTBA MMOMCKA, aHAJIN3a U MHTEPIIPETallMi HHPOpMaLuY, U
MH(}OPMaLIMOHHBIE TEXHOJIOTUH AJIsl BBIMOJIHEHUS 3a]1a4 TPo(ecCHOHAIbHOMN 1eATeIbHOCTH.

OK 04 - D¢ddexTrBHO B3aMMOAECHCTBOBATH M pab0TaTh B KOJJIEKTUBE U KOMaH/IE.

OK 05 - OcymecTBisiTh YCTHYIO M THCBMEHHYI0O KOMMYHHKAIIMIO Ha TOCYIapCTBEHHOM SI3BIKE
Poccuiickoii @enepanuu ¢ yueToM 0COOEHHOCTEN COLUAIIBHOTO U KYIbTYPHOTO KOHTEKCTA.

OK 09 - INonp3oBaThcs MpodecCHOHATHHON JOKYMEHTAIMEH Ha TOCYIapCTBEHHOM W WHOCTPAHHOM
A3BIKAX.

BrinonHenne 00y4aromuxcst MpakTHYECKUX W/HIIN JTA0OPaTOPHBIX padOT 1Mo y4eOHOW TUCIIUILIMHE
«OCHOBBI AITOPUTMU3ALMH U IPOTPAMMHUPOBAHUS HAPABIEHO Ha!

- 0000weHue, cucmemamuzayuro, yeryoneHue, 3aKkpenyienue, pazeumue u 0emanu3ayuro
NOIYYEHHBIX MeOpemU4ecKUx 3HAHULL N0 KOHKPEMHbIM mMeMam y4eOHOU OUCYUNTUHDL,

- ¢opmuposanue ymeHuu NpUMEeHAMb NOJIYYEeHHble 3HAHUSL HA NPAKMUKe, peanu3ayuro eOuHcmed
UHMENNeKMYAlbHOU U NPAKMUYECKOU 0essimelbHOCMU,

- passumue UHMeNIeKmyaibHblX YMeHull y 0y0yuux cneyuanucmos: aHaiumuyecKuy,
NPOEKMUpOBOYHBIX, KOHCMPYKMUBHBIX U OP.;

- 6blpa60m7<y npu peuteHuu nocmael€HHblx 3a0ay ﬂqubQCCMOHCl]ZbHO SHAYUMbIX Kadvecme, maxKux
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KaK camocmosmenbHoCnb, OMEemcmeeHHOCb, MOYHOCMb, MEOPHUECKASL UHUYUAMUEA.
JlaGopaTopHbIe 3aHATHUS POBOASTCS B paMKaX COOTBETCTBYIOLICH TEMBI, ITOCIIE OCBOCHUS
JMAAKTUYECKUX €IMHULL, KOTOpbIE 00ECTICUMBAIOT HATMYKE 3HAHUH, HEOOXOMMBIX JJIsl €€ BBIITOJIHEHUSL.



2METOAUYECKHUE YKA3ZAHUA
Tema 1.2. Tunsl JaHHBIX
JlabopaTopHoe 3aHsiTie Ne 1 3HAKOMCTBO CO cpe/Ioii MPOrpaMMHUPOBAHMSI.

Hean pa6oTsI:

— Hayuutbcs mpumeHsTh 0a30Bble MOHATHS TEOPUU MPUOMIKEHHBIX METOJIOB PEIICHMS 3ajad Ha
OBM.

— CdopmupoBaTh TpenCTaBICHHE 00 aJIrOpPUTMaX PEHICHUS MPHUKIAIHBIX 3a/a4, HAyduTCs
HAIMCAHUIO U OTJIAJIKA IPOrPaMMHOIO KOJIa.

— BriOpatb u 000cHOBaTh HauboJee paloOHATbHBINA METO U aJITOPUTM PELICHHUS 3a/1a4U;

— PazpabotaTh anropuT™m AJis perieHus MPUKIAIHBIX 3a/1a4;

— Hanucars nporpaMMHbIN KO U OTJAIUTh IPOTPAMMY.

Boinmosinus padory, Bel Oyaere:
ymemp:
- pa3pabaTbIBaTh AJITOPUTMBI JUIs1 KOHKPETHBIX 33/ay;
- HCIOJIB30BATh MPOTPAMMBI AJIs TpaUUECcKOro 0TOOpaKeHHs aITOPUTMOB;
- ONPEAETATH CI0KHOCTb PadOThI AITOPUTMOB;
- paboTaTh B cpe/ie IPOrpaMMHUPOBAHUS;
- PCaln30BbLIBATH ITOCTPOCHHBIC AJITOPUTMBI B BUAC ITPOTI'paMM Ha KOHKPETHOM A3bIKC
IIPOrpaMMHUPOBAHUS;
- BBIIIOJIHATH IIPOBEPKY, OTIIAAKY KOJIA [IPOTPaMMBI;
- O(bOpMJI?ITI) KO 1mmporpaMmbl B COOTBETCTBUU CO CTAHAAPTOM KOAUPOBAHUA;

MarepuanabHoe od0ecrnieueHune:
— Pabouee MecTo mpenoaBaTens: NepcoHaIbHbIA KOMIBIOTED, TPOEKTOP, paboune MecTa
oOydJarouxcs, 10cka yueOHasi, yueOHast MeOelb;
— IIporpammHoe obecriedeHue oo1ero 1 NpopecCUoOHaIbHOI0 Ha3HAYEHMsI, B TOM YHUCIIE
BKJTIOYarolee B cedst cienyromiee [10:
MS Windows 7 (moamucka Imagine Premium)
MS Office 2007
7 Zip
MS Visual Studio (moamucka Imagine Premium)
Visual Studio Code
Calculate Linux Desktop
3ananue:
1. Kakue oneparuu onpeeneHbl HaJl IepeMEeHHBIMH OYyJIeBOTO TUTIA?
2. 3amnucath Ha s3b1ke C#

\;'ax+bx+c:

15x—sin x
JlaTh IpOTOKOJ NPOrpPaMMBl.

3. Kaxoro tuna 6yzaer pe3ynbraT nenenus 15 va 4?

4. Kaxkue U3 MpUBEICHHBIX HIDKE OTIEPATOPOB MPUCBOCHHUS SBIISIOTCS MTPABHIHHBIMU?
a. x:=I+J-B
0. I:=1+K/



eciu u3BecTHO, urto |,J,K: integer; x,B: real?
5. Hanmcars nporpaMMy BbIYMCIIEHUS BBIPaKEHUS

5.23+7.62 +sin
A

. T
sin~ 131
,

JlaTh IPOTOKOJI MPOTPaAMMBI.

Ilopsinok BbINOJIHEHHS PadOTHI:
— CocTaBUTh MaTeMaTHYECKYIO MOJIETb 33/1a4H.
— BriOpats u 060cHOBaTH HanboJee palOHATbHBINA METO PEIICHUS 33/1a4H;
— Pa3paGotarp anroputm s penieHus 3a1auu.
— Hamnucate 1 oTiiaguTh IpOrpaMmy.
Xopn padorsi:
— BrbiaenuTs BXOIHBIC M BEIXOIHBIC TaHHBIE
— Iloctpouts 6510K-CXEMY COTTIACHO THUIY AITOPUTMHUYECKON KOHCTPYKIIUU
— Hanwucars nporpaMMHBII KOJT Ha SI3bIK IPOTPaMMHUPOBAHUS U IPOBEPUTH PabOTY Ko/a C
BXOJIHBIMH [TapaMeTpaMH.
@®opma npeaocTaBieHus pe3yJibTaTa
— Koxg nmporpaMmsi.

Kpurepum ouenkmu:

«OTINYHO» - TEOPETUYECKOE COJEpKAHME Kypca OCBOEHO IOJHOCTBIO, 0€3 MpoOesoB, yMEHHUS
c(OpMHpOBaHBI, BCE MPEIyCMOTPEHHbIC MPOrpaMMON y4yeOHbIe 3aJaHus BBINOJHEHBI, KaueCTBO MX
BBITIOJTHEHUS OLIEHEHO BBICOKO.

«XO0po1Io» - TEOPETUUECKOE COJepKaHUEe Kypca OCBOEHO IOJIHOCTBIO, 0e3 MpoOeoB, HEKOTOpPhIE
yMeHHsl Cc(OpPMHUpOBaHBl HEIOCTATOYHO, BCE MPEAYCMOTPEHHBIE MpPOrpaMMol y4yeOHblE 3a/laHus
BBINOJIHEHBI, HEKOTOPBIE BU/IbI 3a/IaHUH BBIMOJIHEHBI C OIIMOKaMH.

«Y 1OBJIETBOPUTETILHOY» - TEOPETUUECKOE COJIEpPKaHHE Kypca OCBOEHO YAaCTHYHO, HO MMPOOENbl He
HOCAT CYLIECTBEHHOI'O XapakTepa, HE0OX0IuMble yMEHHs pabOThl ¢ OCBOCHHBIMMATEPHAJIOM B OCHOBHOM
cOpMUPOBaHbI, OOJNBIIMHCTBO MPEIYCMOTPEHHBIX MpOrpaMMol oOydeHus y4eOHBIX 3aJaHui
BBINOJIHEHO, HEKOTOPBIE U3 BBITOJIHEHHBIX 33JJaHUN COZIepKaT OLIHOKH.

«HeynoBneTBOpUTENbHO» - TEOPETHUECKOE CO/IepKaHUE Kypca HE OCBOEHO, HEOOXOAUMbIE YMEHHUS
He chopMUpOBaHbI, BHIIIOJHEHHbIE yueOHBIE 3aaHUs COJepKAT IPyObIe OLINOKH.



Tema 2.1. OnepaTopsl A3bIKa MPOrpaMMHUPOBAHUSA

JladopaTopHoe 3ansiTie Ne 2 CocTaBiieHHe MPOrpaMM JIMHEHHOM CTPYKTYPbI.
Iean padoThi:
— Hayuutbcs nmpumeHsATh 0a30Bble MOHATHS TEOPUU MPUOIMHKEHHBIX METOJOB pEIICHUs 3ajay Ha
OBM.
— CdopmupoBaTh mnpelacTaBieHHEe 00 aJIropuTMax peuieHUs MPUKIAIHBIX 3a/1a4, HAy4uTCs
HAaIlMCAHMIO U OTJIAJKU IPOrPaMMHOIO KOja.
— BriOpatb u 000cHOBaTh HaubOJIe€ PALIMOHANBHBIN METO/ U AITOPUTM PELICHUS 3a/1a4H;
— PazpaboraTh anroput™ i peuieHUs MPUKIATHBIX 33/1a4;
— Hanucars nporpaMMHbIi KO M OTJAJUTh IPOIPAMMY.

Beinosinus padory, Bel Oyaere:
ymemb:
- pa3pabaTbIBaTh AJITOPUTMBI JUIsl KOHKPETHBIX 33/ay;
- HCIOJIB30BATh MPOTPAMMBI AJIs IpahuyecKoro 0ToOpaxKeHUs alrOPUTMOB;
- ONPEAETATH CI0KHOCTb PadOThI AITOPUTMOB;
- paboTaTh B cpe/ie IPOrpaMMHUPOBAHUS;
- PCaln30BbIBATH ITOCTPOCHHBIC AJITOPUTMBI B BUAC ITPOTI'paMM Ha KOHKPETHOM A3bIKC
IIPOrPaMMUPOBAHNS;
- BBIIIOJIHATH IIPOBEPKY, OTIAAKY KOHa IIPOTrPaMMBI;
- 0(OpPMIIATH KOJ IPOrpaMMbl B COOTBETCTBUHU CO CTAHIAPTOM KOJIMPOBAHMS;

MaTepnanbﬂoe odecreyeHue:
— Pabouee MecTO npernoaaBaTcClIA: HepCOHaJ'IBHHﬁ KOMIIBIOTEP, ITPOCKTOP, pa60qu MeCTa
oOydJaronuxcs, 10cka yueOHasi, yueOHast MeOelb;
— IIporpammuoe obecnieuenue oouiero u npodheccCHoHaIbHOTO Ha3HAUEHHsI, B TOM YHCIIe
BKJTIOHarolee B cedst criemyromiee [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 3agauu

CocTaBUTh aNTOPUTM BBIUMCIEHUS JJIMHBI OKPY>KHOCTH, TUTOMIAAN KpyTa, Iiomaan chepsl u
o0BeMa 1apa Mo 3aJaHHOMY PauyCy OKPY>KHOCTH.
2. MaTtemaTrnueckast IOCTaHOBKA 3a7a9n
Jlnst pacuera mepeyrcIeHHBIX XapaKTEPUCTUK BOCTIONB3yeMCs (hOpMYyIIaMu:
JUIMHA OKPYXXHOCTH — L = 27R;
IUIOIIAab Kpyra — Sy, = mR?,

wionaab cepsl — Sy = 4TR2,
a o0wvem mapa — V = —;-nR3,
' rae m — yucno Ilu, MareMaTudeckass KOHCTaHTa, KOTOpasi BBIpaKaeT

OTHOLIEHHE JUIMHBI OKPYKHOCTH K €€ TUaMETpy
m ~ 3,141592653589793238462643. .., R — pannyc OKpy>KHOCTH.

3. BeiOop nmepeMeHHBIX MPOTrpaMMBbl

W3 npuBeIeHHOTO BBIIIE PEIICHUS ONPEICIISIEM CIIEAYIOINe IepEeMEHHBIE!
UCXOJIHbIC JaHHbIE — paauyc okpykHOCcTH (R);
8



crpaBouHbIe JaHHbIe — gucio 7t (Pi);
pe3ynbpTaT — JUIMHA OKpyxHocTH (L), miaomans kpyra (S.,), miomans chepsl (Sq4) U 00beM
mrapa (V).

1. ®opmynupoBka 3agauu

TpeyroapHHK 3a1aeTCsl KOOpAUHATAMHU CBOMX BepiirH Ha mtockoctu: A(x1,yl), B(x2,y2), C(x3,y3).
TpebyeTcst COCTaBUTH aITOPUTM ITPOTPAMMBI, KOTOPasi BRIYUCIISET TUIOMIas Tpeyronbuuka ABC.

. A

5+

| "A
2. Maremarnyeckas IOCTaHOBKA 3aJa4uu
Jyis perieHus 3aja9i MOKHO MCIIOIb30BaTh popmyiny ['epona:

S=pp—-—Ap—B (p — (), rae p — nonynepuMerp. 1 BbIYUCICHHUS JUIMHBI CTOPOH MO KOOpJAHHATaM
BEPIIMH HEOOXOJMMO BOCIIONIB30BaThcs popmynoir AB = (x1 — x2)? + (y1 — y2)%, re AB — nnuHa
CTOpOHA TPeyrojbHHUKa; (X1,Y1), (X2,Y2) — KoopauHathl BepiiuH A u B.

3. BeiOop nepeMeHHBIX MPOrpaMMBbl

W3 mpuBEICHHOTO BBIIIC PEIICHUS ONPEEIIIEM CIIEAYIOIINE TICPEMECHHBIC:
HCXOJIHBIC JaHHBIC — KOOPAMHATHI BEPIIMH Ha II0CKOCTH (X1,Y1), (X2,Y2), (X3,Y3);
IPOMEXYTOUHBIE JaHHbIEe — AIHHBI cTOpoH (A, B, C), p — monynepumerp.
pe3yabTaT — IIIOIab TpeyroyibHuka (S).

IHopsaok BbINOJHEHUS PA0OTHI
— CocTaBUTh MaTEMaTUYECKYIO MOJEIIb 3a/1a4H.
— BriOpats 1 060cHOBaTh HanbOJIEE pallMOHATBHBIM METOJ] PEUICHUS 3a/1a4H;
— Pazpabotarh anropuT™ AJis pEIICHHS 3aa9H.
— HanucaTe 1 0TIaAUTH IPOTPAMMY.
Xoa paGoTsI:
— BrlmenuThs BXOAHBIE U BBIXOAHBIE JaHHEIC
— IlocTpouts G10K-CXE€MY COTIIACHO THITY aITOPUTMUUYECKON KOHCTPYKITUU
— Hanwucars nporpaMMHBIi KOJT Ha SI3bIK IPOrPaMMUPOBaHUs U IPOBEPUTH paboTy Koja ¢
BXOJHBIMH [TapaMeTpamHu.

®opma npegocTaBIeHUs pe3yJibTaTa
— AIropuT™M IpOrpammsl.
— Kopa nporpamMmsl.

Kpurtepum onenku:

«OTINYHO» - TEOPETUYECKOE COJEepkKAHUE Kypca OCBOEHO MOJHOCTHIO, 06€3 MpoOenoB, yMeHus
c(OpMHPOBAHbI, BCe MPEAYCMOTPEHHBIE MPOrpaMMOl ydeOHBIC 3aJaHHs BBITIOJHEHBI, Ka9eCTBO HMX
BBITIOJIHEHUSI OIIEHEHO BBICOKO.

«XOopomo» - TEOpPEeTHYECKOe COAEpKaHWE Kypca OCBOCHO IIOJHOCTBIO, 0e3 MpoOenos,
HEKOTOpble YMEHHsS C(POPMHUPOBAHBI HEIOCTATOYHO, BCE MPEIYCMOTPEHHBIE NMPOTrpaMMoOl ydyeOHbIE
3aJIaHHs BHITTOJIHEHBI, HEKOTOPBIE BHUJIBI 33JJAHUI BHITTOJIHEHBI C OITHOKAMH.

«Y IOBJIETBOPUTENIEHOY - TEOPETUUECKOE COIePIKaHUE Kypca OCBOCHO YaCTHYHO, HOMIPOOEIbl He
HOCAT CYIIECTBEHHOI'O XapakTepa, HEoOXOAMMbIe yMEHHs paboThl C OCBOEHHBIM MaTepHaOM B
OCHOBHOM C()OPMHUPOBaHbBI, OOJBIIMHCTBO MPEAYCMOTPEHHBIX MNpPOrpamMMOil 0OydeHHUs y4eOHBIX
3aJJaHU{ BBIIIOJIHEHO, HEKOTOPBIE U3 BBIIIOJHEHHBIX 3aJaHUN COAEP>KaT OLIMOKH.
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«HeynoBieTBOpUTENEHO» - TEOPETHYECKOE COAEp)KaHWE Kypca HE OCBOCHO, HEOOXOIMMBIC
yMeHus He c()OPMHUPOBAHBI, BHITIOJHEHHBIEC YUeOHbIE 33/1aHUs COJepKAT IPyObIe OIIHOKH.
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Tema 2.1. OnepaTopsbl si3bIKa NPOrpaMMHPOBAHMA

JlaGopaTopHoe 3ansitue Ne 3 CocTaB/ieHUue NPOrpaMM pa3BeTBJIsIONIelicA CTPYKTYPBbI.
Hean pa6oTbI:

— Hayuutbcs npuMeHsATh 0a30BbIE MOHATUS TEOPUM MPUOJIMKEHHBIX METOAOB PELIECHUS 3ajad Ha
OBM.

— CdopmupoBarh MpeaCTaBICHHE 00 aNropuTMax pelmeHUs NPUKIATHBIX 33734, HAyIUTCs
HaIlMCaHUIO ¥ OTJIAJKU IPOrpaMMHOI0 KOJa.

— BriOpatb 1 000cHOBaTh HanboJIEEe pallMOHAIBHBINA METO U AJITOPUTM PELICHMS 3a/1a4U;

— Pa3paborarh anroput™ ass peleHus NpUKIaAHbIX 3a/ay;

— Hanucare nporpaMMHBIi KOJl ¥ OTJIaUTh IPOrpamMMy.

BbinosinuB padory, Bl Oyaere:
ymembs:
- pa3pa6aTBIBaTb AJITOPUTMBI JIs1 KOHKPCTHBIX 3a1a4;
- HCTIOJIB30BATh MPOTPAMMBI JJIsl TPaQUUECKOr0 OTOOPAKEHHS AITOPUTMOB;
- OIPENENSTh CJI0KHOCTh Pa0OTHI AITOPUTMOB;
- paboTaTh B cpejie IPOrpaMMHUPOBAHNS;
- PpCajln30BbIBATH ITOCTPOCHHBIC AJITOPUTMBI B BUAC ITPOTI'paMM Ha KOHKPETHOM A3bIKC
IIpOrpaMMUpPOBaHUS;
- BBIMIOJIHATH IPOBEPKY, OTIAAKY KOAA MPOrPAMMBI;
- O(bOpMJI?ITI) KOZ 1mmporpaMmbl B COOTBETCTBUU CO CTAHAAPTOM KOAUPOBAHUA;

MarepuajibHoe o0ecriedeHue:
— PaGouee mecTo mpenoaBarens: MepCOHAIbHBINA KOMITBIOTEP, IPOEKTOP, pabodre MecTa
o0yyaromuxcs, A10cKa yueOHasi, yueOHast meOeb;
— IIporpammuoe obecrieueHne oo1mero 1 npoheCCHOHAIBLHOIO Ha3HAYCHHMSI, B TOM YHUCIIe
BKITIOUatolee B ceds cnenyromee [10:
MS Windows 7 (moamucka Imagine Premium)
MS Office 2007
7 Zip
MS Visual Studio (moxmucka Imagine Premium)
Visual Studio Code
Calculate Linux Desktop

3ananmue:

1. CocTtaBUTh alrOpUTM peIIEHUs 3a7ayH, KOTOPBIA ONpeeNseT MO BBEJACHHBIM KOOpPIUHATAM,
MOTA/IAaeT JIM 3a/IaHHAast TOYKa B OKPYKHOCTH ¢ ieHTpoM B Touke O (0;0) u 3amanubiM paauycom R.

2. MaTtemarnueckas OCTaHOBKA 3a1au
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|

3ajaHHas TOuka uMeeT KoopauHatel X, Y. Paccmorpum TpeyronbHuk AOC. ZOCA=90°, OC=x,
AC=y, cienoBarenbHo, 1o Teopeme [Iudaropa:
AO? (rumotenysa)= OCHAC? (AO*=x+y?).
[105TOMY yCIIOBHE PHHAIICKHOCTH TOYKH OKPYKHOCTH MOXHO 3aIlicaTh B BUe: X +y*<R?,
3. BeIOop nepeMeHHBIX POrpaMMbl

W3 npuBEEHHOTO BBILIE PELICHUS OIpeeIsieM CleAYIOIINe IEpEMEHHBIE:
UCXO/IHBIC JaHHbIC — paguyc OKpyKHOCTH (R) 1 KoOpAMHATHI TOUKH (X U Y);
pe3yibTar — cooduieHne «B okpyxHocTn» min «BHe OKpyKHOCTH.
Tak kak pagnyc OKPY)KHOCTH U KOOPAMHATBI TOYKM MOTYT MPUHUMATH JItOObIe 3Ha4YeHus (2; 2,5;
3,75), Bce niepeMeHHbIe ISl JAHHOM 3a/1a4M ONpe/IeiieHbl KaK AeHCTBUTEILHBIC YUCIA.

1. ®opmynupoBka 3agaun
CocTaBUTh AITOPUTM PEIICHHS 33/1a4l, KOTOPHIN 110 BBEJACHHBIM KOOPAMHATAM TOYKH OMpPEACIISET,
MOTAa/IaeT JIM 3Ta TOYKA B 3aIITPHUXOBAHHYIO 00JIACTb.

. (£
-

.
>

2. MaTtemaTnueckas MoCTaHOBKA 3aga4un

3anuiueM yCIOBHS IOMNaJaHus TOYKU B o0nacTh B BHUJE ¢opMya. OOIacTb MOXHO ONUCATh Kak
KpYT, NEePECEKaIOIMNACs C TPEYroNbHUKOM. Touka MOXET HOMaaarh JUO0 B KPYT, JTUOO B TPEYTrONbHUK,
a160 B UX OOUIYI0 YacTh. YCJOBME MOMaJaHHe TOYKM B KpYT 3amuileM Kak x2? + y2 < 12, T.K. paauyc
OKPY>KHOCTH B COOTBETCTBHU C rpa)udeckoil MHTepIpeTanuei paseH 1.

Tak Kak TpEyroJbHUK PACIOJIOXKEH B TPETbEH YETBEPTH KOOPAMHATHOM  IJIOCKOCTH,

x<0 o
CJIEIOBATENILHO, JJISI HETO BBIMOJHSIETCS YCIOBHE y 436;IBG,Z[GM ypaBHEHUE TPSIMOU JIMHHH,

OTPaHUYUBAIOIIEH TPEYTOIBLHUK CHU3Y.

W3BecTHO, uTO mpsiMas JuHUs TpoxomuT depe3 nBe Touku: (-2;0) u (0;-2). TpeOyercss cocTaBUTh
YpaBHEHHE TIPSIMOM JTMHHH.

OOmuit BU ypaBHEHUS PSIMON y = kx + b, T1e k, x, — GUKCUpOBAHHBIE YKCIA.

Hckomas mipsimast y = kx + b ¢ TIOKa HEM3BECTHBIMU KOd(QPUIIUCHTaAMHU k, X, TPOXOJHUT Yepe3 TOUYKH (-
2;0) u (0;-2), a, 3HAUUT, BBIOJTHSIOTCS paBeHCTBA0 = k- —2 +bu —2 =k -0 + b , 4TO MOXKHO 3aMUcaTh
B BUJIC CHCTEMBI:

0=k--2+0b 0=k--2+0b

NN
—2=k-0+b—-2=bh
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PemnB cucreMy OTHOCUTENTEHO HEU3BECTHBIX k # b , MBI HaliJIeM ypaBHEHHUE TIPSIMOM.
[ToncraBuM 3Hauenue b = —2 B ypaBHenue 0 = k - (—2) + b:

—2k=-b
-2k =—(=2)
—2k =2
k=-1

TakuMm 00pa3oM, UCKOMOE ypaBHEHHE MpsAMOI umeeT BUA y = (—1)-x —2 . Tak Kak 3alITpuXOBaHHAas
00JIacCTh PACIONIOKEHA BBILIE MPSAMOW JIMHUH, OTPAHUYHMBAIOIIEH TPEYroJbHUK CHHU3Y, TO MOIMAJaHHe

x<0
TOYKH B TPEYTOJbHUK 3aIUIIEM KaK y <0 . CienoBarenbHo, 3alITPUXOBAHHAS 00JIACTh
y=z-—x—2
x<0
oIpeieeHa CIeAyOIUMU YCIOBUAMHU x2 + y2 < 12 unu y<0.
y=—x—2

3. Bb100p mepeMeHHBIX MPOrpaMMBbl

W3 npuBeACHHOTO BHIIIIE PEIICHUS ONPEICIIsIeM CISAYIONUe TIepEMEHHBIC:
UCXOJIHBIE JaHHBIE — KOOPAUHATHI TOUKH (X U Y);
pe3ynbTtar — cooodmmenue «IIpuramiexn» wm «He npuHaIeKAT.
Tak Kak KOOpPIUHATHI TOYKHA MOT'YT IPUHUMATh Jr00Obie 3HaueHus (2; 2,5; 3,75), Bce nmepeMeHHbIE
oTpeieIisieM KaK JeHCTBUTEILHBIC YUCIIA.

IMopsiioK BBINOJIHEHHSI PA0OTHI
— CocTaBUTh MaTEMATUYECKYIO MOJICIIb 3a/1a4H.
— BriOpats 1 060cHOBaTh HanbOJIEE pallMOHATBHBIM METOJ] PELICHUS 3a/1a4u;
— Pa3pabortarpe anropuT™ IS pEeNICHUS 3a1a9H.
— HanucaTe 1 0TIaAUTH IPOTPaMMYy.
Xoa padoThi:
— BrimenuTh BXOAHBIE U BBIXOIHEIE TaHHBIE
— IlocTpouts G10K-CXE€MY COTIACHO THUITY aITOPUTMUUYECKON KOHCTPYKITUU
— Hamnwmcars nporpaMMHBIN KOJT Ha SI3BIK IPOTPAMMHUPOBAHUS U TIPOBEPUTH PadOTY KOJa C
BXOJHBIMH [TapaMeTpamHu.

®opma npegocTaBIeHHUsA Pe3yabTaTa
— AIropuT™m nporpammsl.
— Kona nporpamMmsl.

Kpurepun onenkn:

«OTIMYHO» - TEOPETHYECKOE COEp)KaHUE Kypca OCBOEHO IOJIHOCTHIO, 0e3 mpoOesoB, YMEHHS
chOpMUPOBAHbI, BCE MPEAYCMOTPEHHbIE MPOrpaMMOil ydeOHble 3a/JaHus BBIIOJHEHBI, KayeCTBO HX
BBITIOJTHEHUS OLIEHEHO BBICOKO.

«XO0pomIo» - TEOPETUYECKOE COJEPKAHNE Kypca OCBOEHO IOJIHOCTBIO, 03 MpOoOeIoB, HEKOTOPhIE
yMeHusi cGhOpPMHUPOBAHBI HENOCTaTOYHO, BCE MPEIYCMOTPEHHBIE MpOrpaMMON YydeOHbIE 3aJaHus
BBITIOJTHEHBI, HEKOTOPBIE BUbI 3aJJaHUI BBIIIOJIHEHBI C OLIMOKaMHU.

«Y IOBJIETBOPUTEIIBHO» - TEOPETUYECKOE COJEp)KaHUE Kypca OCBOCHO YAaCTHUYHO, HO IPOOeNsl He
HOCSIT CYIIECTBEHHOI'O XapakTepa, He0OX0ANUMbIEe YMEHUS pabOThl C OCBOEHHBIMMATEPHAIOM B OCHOBHOM
cOopMHpOBaHbI, OOJBIIMHCTBO MPEJYCMOTPEHHBIX HPOrpaMMOi OOydeHHs yueOHbBIX 3aJaHHul
BBITIOJTHEHO, HEKOTOPBIE U3 BHITIOJHEHHBIX 33/1aHUN COJIEpKaT OLINOKHU.

«HeynoBneTBOpUTEIHHO» - TEOPETHUECKOE COAEPKAHNE Kypca HE OCBOEHO, HEOOXOAMMbIE YMEHHS
He c()OpPMUPOBAHBI, BHIIOJHEHHBIE YUEOHbIE 3aJaHUSI COIepKaT rpyOble OINOKH.
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Tema 2.1. OnepaTopsl A3bIKa NPOrpaMMHPOBAHUA

JlaGopatopHoe 3ansitue Ne4 CocTaBiieHUe NPOrPaMM HUKJIHYECKOH CTPYKTYPbI
Ieab padoThi:
— Hayuutbcst nmpuMeHsATh 0a30BbIE MOHATHA TEOPHM HPUOJIMKEHHBIX METOJIOB PEIICHHs 3a1ad Ha
OBM.
— CdopmupoBarh MpeaCTaBICHHE 00 aNropuTMax pelmeHus NPUKIATHBIX 33734, HAyIUTCs
HAIMCAHUIO ¥ OTJIAJKN HPOrPAMMHOTO KOJa.
— BriOpats u 060cHOBaTH HanbOJIEE PAMOHATBHBIA METO U AITOPUTM PEIICHUS 3a/1a4H;
— PazpaboTare anroput™ Juis peieHus IPUKIAIHbIX 3a/1a4;
— Hamnucars nporpaMMHBIN KO ¥ OTJIAIUTh IPOTPAMMY.

Boinosinus padory, Bel Oyaere:
ymemp:
- pa3pa6aTBIBaTb AJITOPUTMBI IS KOHKPCTHBIX 3aa4;
- HCII0JIB30BATh IPOrPaMMBbI JUIsl IpapuuecKoro oToOpakeHus alropuTMOB;
- ONPEAEIATH CI0KHOCTb PadOThI AITOPUTMOB;
- paboTaTh B cpejie MPOrpaMMHUPOBAHUS;
- pealu30BBIBAaTh MOCTPOCHHBIE AJITOPUTMBI B BUJIE TPOrPaMM Ha KOHKPETHOM SI3bIKE
IIpOrpaMMUPOBAaHUS;
- BBINOJIHATH POBEPKY, OTIAJKY KOAA IPOTrPaMMBlI;
- O(bOpMJI?ITI) KOZ 1mmporpaMmbl B COOTBETCTBUU CO CTAHAAPTOM KOAUPOBAHUA;

MarepuanbHoe o0ecrnieyeHne:
— Pabouee MecTo npenoaBaTeis: NepCOHAIbHBIA KOMIIBIOTEDP, IPOEKTOP, padoune MecTa
o0yyaromuxcs, 10cKa yueOHas1, yueOHas meOerb;
— IIporpammHoe o0ecnieueHne oOIero ¥ NpoeccCuoHaIbHOrO Ha3HAYEHUS, B TOM YHCIIe
BKJITOYaroniee B ceds cienyrouiee [10:
MS Windows 7 (moamucka Imagine Premium)
MS Office 2007
7 Zip
MS Visual Studio (moamucka Imagine Premium)
Visual Studio Code
Calculate Linux Desktop

3aganue:

1. ®opmynupoBka 3agauu

CocrtaButh anroputm pacuera paxtopuaia N! ¢ ucrnonb30BaHreM pa3InUHbIX BUI0B LIUKJIIA.
2. Marematndeckas IOCTaHOBKA 3a71aui

®dakropuan uncna N (ob6o3nauaercst N!) — npousBeneHue Bcex HaTypalibHBIX 4uced g0 N
BKJTFOUNTETBHO:

N!=1-2-3-...-N
[To onpexnenenuto nonaratot 0! = 1. dakropuan onpeaeneH TOJIBKO IS ENbIX HEOTPHIIATSIHHBIX
qHCcen.
3. BbiOop nepeMeHHBIX MPOrpaMMbl

W3 IpuBEICHHOTO BBIIIIE PEIICHHS OMPEIeIsIeM CIIeTyIOMIHe TIepEeMEHHbIC:
WCXOJIHBIC JTaHHbIe — 3HaueHHE N;
pe3yibTar — 3Hauenue factorial.
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Br160op nepeMeHHBIX: apryMeHT U 3HaueHHEe (PYHKIIMK MOTYT IPUHUMATH LeJIble HEOTPHUIIaTeIbHbIE
3HAYEHMUSI.

1. ®opmynupoBka 3agaun
CocTaBUTh aJITOPUTM BBIUMCIIEHUS CyMMBI psJa:

X2 (-9 x"
y=X- TR R ¢ ToynocTeto €=0.0001 ¢ ucnoap30BaHKEM LIMKIIA C
n

IMOCTYCJIOBUCM U IPCAYCIOBHUCM.
2. Maremartnueckas I0CTaHOBKaA 3aJa4u

Psan npencraBnser cob60it cymMMy cllaraeéMbIX, B KOTOPOM HEpe KaXKABIM CIaraeMbIM YepeyeTcs
3HAK (Tepes MePBBIM CIaraeMbIM 3HAK «+», Iepel BTOPBIM —
«-», Iepell TPETbUM — «+», IEPE YETBEPTHIM — «-», U T.A.). [l03TOMY /17151 €T0 y4eTa B aropuT™m
HAaKOIUIEHHs CYMMBbI BBOJUM IIEPEMEHHYIO, OTBEYAIOIIYIO 32 3HAK — Z.

[Ipy HaKOIUICHMHM CyMMBI, Ha4aJlbHOEC 3HA4YeHHE CyMMbl oOHyisieM, T.e. S=0. [lepBoe ciaraemoe
1
X

MOYHO IIPEJCTAaBUTh B BUje — , T.€. HAUAJILHOE 3HAYEHUE CTENEHH X W 3HaMeHatenb pasHbl 1. Ilar
1

HU3MCHCHUA CTCIICHHU W 3HAMCHATCIIA COBIIAAACT W PAaBCH 1. ToYHOCTH BBIYMCIICHUSA OonpeCacIACTCA
3HA4YCHHUEM CJI1aracMoro.

3. BeiOop nepeMeHHBIX MPOrpaMMBbl

W3 npuBeIeHHOTO BBIIIIE OMHCAHUS OMPEICIISIEM CIIEAYIONINE TEPEMEHHBIE:
WCXOJIHBIC JaHHbIE — 3HAYEHHE X;
HavaibHOE 3HaYeHue cymMmbl S pasHo 0 (S=0);
HaYyaJIbHOE 3HAUYCHHE CTEIIEHN X M 3HaAMEHaTeNb paBHbl 1 (i=1);
3HaK Tepe]] MEePBbIM cllaraeMbIM — «+» (z=1);
pe3yJabTar — 3HaYeHue S.

IMopsiaok BbINOJIHEHUS PA0OTHI:
— CocTaBUTh MaTEMATUYECKYIO MOJEIIb 3a/1a4H.
— BriOpats 1 000cHOBaTH HanbOJIEE pallMOHATBHBIM METOJ] PEUICHUS 3a/1a4H;
— Pazpabortarh anropuT™ AJis pEeIICHHs 3aa9H.
— HanucaTe 1 OTIaAUTH IPOTPAMMY.
Xoa paGoTsI:
— BrimenuTh BXOAHBIE U BBIXOIHBIE JaHHBIE
— Tloctpouts 6JI0K-CXeMy COTTIACHO THUIY AITOPUTMHUYECKON KOHCTPYKIIUU
— Hamnwmcars nporpaMMHBIN KOJT Ha SI3BIK MPOTPAMMHUPOBAHUS U TIPOBEPUTH PadOTY KOJa C
BXO/IHBIMHU TTapaMeTpamHu.

®opma npeaocraBiIeHus pe3yJibTarTa:
— ANropuTM™ NporpamMmsl.
— Koa nporpaMmsl.

Kpurtepum oneHku:

«OTIMYHO» - TEOPETHUYECKOE COEp)KaHUE Kypca OCBOEHO IOJIHOCTHIO, 0e3 MpoOesnoB, YMEHHS
cOpMUPOBAHbI, BCE MPEAYCMOTPEHHbIE MPOrpaMMOil ydyeOHble 3a/JaHus BBIIOJHEHBI, KayeCTBO HX
BBIITOJIHEHUS OLICHEHO BBICOKO.

«X0pomIo» - TEOPETUYECKOE COJEPKAHNE Kypca OCBOEHO IOJIHOCTBIO, O3 MpOoOeIoB, HEKOTOPhIE
yMeHusi c(hOpPMHUPOBAHBI HEIOCTaTOYHO, BCE MPEIYCMOTPEHHBIE MpOrpaMMON YydeOHbIE 3aJaHus
BBITIOJTHEHBI, HEKOTOPBIE BUbI 3aJJaHUI BBIIIOJIHEHBI C OLIMOKaMHU.

«Y IOBJIETBOPUTEIIBHO» - TEOPETUYECKOE COJAEp)KaHUE Kypca OCBOCHO YAaCTMYHO, HO MPOOENbl He
HOCAT CYLIECTBEHHOI'O XapaKTepa, HE0OX0IUMble YMEHHs paOOThl ¢ OCBOCHHBIMMATEPHAJIOM B OCHOBHOM
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chopMHUpOBaHbI, OOJNBIIMHCTBO TMPEAYCMOTPEHHBIX MPOrpaMMoOl OOy4YeHHs Y4YEOHBIX 3aJdaHUi
BBIITOJIHCHO, HCKOTOPBIC U3 BBINTIOJIHCHHBIX SaIIaHI/Iﬁ COACpIKaT OIJ_II/IGKI/I.

«HeynoBIeTBOPUTETIHHO» - TEOPETHUECKOE COACPKAHUE Kypca HE OCBOCHO, HEOOXOAMMBIC YMEHHSI
He chopMUpOBaHBI, BHIIOJHEHHBIE yueOHBIC 3aaHUs COAePKAT IPYObIe OITHOKH.

Tema 2.1. Oneparopbl si3blka NPOrpamMMHPOBAHUS

JlabopaTopHnoe 3ansiTne Ne 5SO0padoTKa 0JHOMEPHBIX MAaCCHBOB.
Leab padoThi:
— Hayuutbcs npuMeHsATh 0a30Bble MOHATUS TECOPUH MPUOJIMKEHHBIX METOAOB pElICHUs 3a7ad Ha
OBM.
— CdopmupoBaTh mnpeiacTaBieHHEe 00 alropuTMax pelIeHUS MPHUKIAIHBIX 33134, HAy4UTCs
HaIlMCaHUIO ¥ OTJIAJKU IPOrpaMMHOI0 KOJa.
— BriOpatb u 000cHOBaTh HaubOJI€E PALIMOHANBHBIN METO/ U AITOPUTM PELICHHUS 3a/1a4H;
— Pa3paborarp anroput™ ajs pemeHus MPUKIAIHBIX 3a/1ay;
— Hanucars nporpaMMHbIi KO U OTJAUTh IPOTPaMMYy.

Boinosinus padory, Bel Oynere:
ymemas:
- pa3zpabaTbIBaTh aJTOPUTMBI JIJIs1 KOHKPETHBIX 3a/1a4;
- HCII0JIB30BaTh MPOrPaMMBI [Tl TpapuecKoro 0ToOpakeHus alrOpUTMOB;
- OIPEIENISITh CI0KHOCTh Pa0OTHI AJITOPUTMOB;
- paboTaTh B cpesie IpOrpaMMUPOBAHNUS;
- peaJn30BBIBATH MOCTPOCHHBIE AITOPUTMBI B BUJIE MPOTPAMM Ha KOHKPETHOM SI3BIKE
MIPOrPaMMHUPOBAHUS;
- BBIIIOJIHATH IIPOBEPKY, OTIIAAKY KOJIA [IPOTPaMMBI;
- 0(OPMIISTH KOJI IPOrPaMMBbl B COOTBETCTBHH CO CTaHIAPTOM KOJUPOBAHMS,

MarepuanbHoe od0ecrnieyeHune:
— PaGouee mecTo npenogaBarens: NepCOHAIbHBINA KOMIIBIOTED, MPOEKTOP, paboune MecTa
oOydJaronuxcs, 10cka yueOHasi, yueOHast MeOelb;
— IIporpammHoe oOecnieueHne oOuIero U NpodeccCuoHaIbHOr0 Ha3HAYEHU S, B TOM YHCIIe
BKJTIOHarolee B cedst 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:
3anonnenue maccua ¢ NOMOWbIO 2eHEPAmMopa CLyYAUHbIX Yuce
JIns reHepaumu 4mcen B auanazoHe [A, B] MoxHO wncmonb3oBaTh clenyroliee BbIpaKEeHHE:
random(B-A+1)+A.

Hanpumep, Beipaxkenne A[i]=random(100) reaepupyet uncia ot 0 1o 99, npu 3tom 100 He BXOIUT
B JIMAIa30H.

3amucath BhIpaKEHHE JUTsl TeHepaluy yncen B auamnazone [-15; 38]:
A[i]=random(38-(-15)+1)+(-15), t.e. A[i]=random(54)-15.

1. ®opmynupoBka 3a1a4u
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3armoJHUTh MacCUB N IEIBIMHU CITydaiiHbIMHU drciaaMu B auamna3one [—-10; 15]. CocraBuTh anroputm
BBIYUCJICHUS CYMMBI YUCTHBIX YHUCCIIL.

2. MaTtematnyeckasi TOCTaHOBKA 3a7a9d
[Tpu HaKOIIICHUH CYMMBI, HAYAJIbHOE 3HAYEHUE CYMMBI O0HYIIsIeM, T.e. Sum=0.
Bripaskenue uist reHepanuu unceln B auanasone [-10; 15]:
A[i]=random(15-(-10)+1)+(-10), 1.e. 3anumiem B cieayrorieM Buae AfiJ=random(26)-10.
J11s1 4eTHOTO 3HAYEHUS dJIeMeHTa BhInoHsercs yenosue Afi] mod 2=0.
3. BeiOop nepeMeHHBIX MPOrpaMMBbl
W3 mpuBEICHHOTO BBIIIIE ONMCAHHS ONPEIEISIeM CIICAYIONINE IEPEMEHHEBIE:

WCXOJIHBIC IAHHBIC — KOJIMYECTBO 3JIEMEHTOB MacCHBa 1,

HavyaJIbHOE 3Ha4YeHHE CyMMBI paBHO 0 (Sum=0);

pe3yNbTaT — 3HAYCHUE HAKOTUICHHOW CyMMBI SUM.

3agauya
1. ®opmynupoBka 3agauu

3anoJIHUTh MAacCUB N LEJIBIMU CIy4allHbIMH 4YHciIaMu B auana3oHe [-5; 10]. CocTaBuTh alroputm
BBIUUCIICHUS IPOU3BEICHUS MTOJIOKUTEIbHBIX 3JIEMEHTOB.

2. Marematnveckas MOCTAaHOBKA 33/1a4uK

[Tpu HaKOTUICHUH MPOM3BEICHHUS, HAYaIbHOE 3HAYCHUE TPOU3BEICHHS PaBHO 1, T.e. pr=I.
Bripakenue Juist reHepanuu yncel B auanasone [-5; 10]:

A[i]=random(10-(-5)+1)+(-5), T.e. 3anumiem B cienyromiem Buae Afi]=random(16)-5.
JI71s1 TOJIOXKUTENILHOTO 3HAYCHUS AJIEMeHTa BhInoHsercs yeinosue Afi] >0.

3. BeIOop nepeMeHHBIX TIPOrPAMMBI

W3 npuBeeHHOTO BhIILIE ONMCAHUS ONPEEIIIEM CIIEIyIOIINE TEPEMEHHBIE:
VCXOJHBIE TaHHBIE — KOJIMYECTBO 3JIEMEHTOB MacCUBa N;
HavaJbHOE 3HaUEHUE NMpou3BeeHus paBHo 1 (pr=1);
pE3yJIbTaT — 3HAUEHUE NPOU3BEACHMUS PI.

IHopsaoK BbINOJHEHUS PA0OTHI
— CocTaBUTh MaTEMATUYECKYIO MOJICIIb 3a/1a4H.
— BriOpath u 060cHOBaTH HauboJee paloOHATBHBIA METO] pEIICHUS 33/1a4H;
— Pa3pabotarpe anropuTt™ i1 penIeHus 3a/1auH.
— Hanucate 1 oT1aAUTH IPOTpaMMy.
Xoa padoThi:

— BplaenauTs BXOIHBIE U BBIXOJHBIC JaHHBIE
— Iloctpouts 6510K-CXEMY COTTIACHO TUITY aITOPUTMUYECKON KOHCTPYKIIUU

— Hammucats HpOFpaMMHLIﬁ KO Ha A3bIK ITPOrpaMMHUPOBAaHUA U ITPOBCPUTH pa60Ty Koza C
BXOIHBIMHU IMapaMETpaMu.

®opma npegocTaBjieHUs pe3yJabTaTa
— ANropuTM™ NporpamMmsl.
— Konx nporpammel.

Kpurtepum onenku:

«OTIHYHO» - TEOPETHUYECKOE COAEpKaHUE Kypca OCBOEHO IOJIHOCTBIO, 0e3 IpoOesoB, YMEHHs
c(OpMHPOBaHBI, BCE MPEIyCMOTPEHHBIE MPOrpaMMON y4yeOHbIe 3aJaHWsl BBINOJHEHBI, KauyeCTBO HX
BBIITOJIHEHUS OLICHEHO BBICOKO.

«XO0poII0» - TEOPETUIECKOE COJIEPAKAHUE Kypca OCBOCHO IOJIHOCTBIO, 0€3 IMpoOEIoB, HEKOTOPHIE
yMeHusi Cc(OPMUPOBaHBl HEAOCTATOYHO, BCE MPEILyCMOTPEHHBIE MPOrpaMMON ydeOHbIE 3aJaHMs
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BBITIOJTHEHBI, HEKOTOPBIE BUAbI 3aJJaHUI BBIITOJIHEHBI C OLIMOKaMHU.

«Y IOBJIETBOPUTEIIBHO» - TEOPETUYECKOE COJAEP)KaHUE Kypca OCBOCHO YAaCTMYHO, HO IMPOOENsl He
HOCSIT CYIIECTBEHHOT'O XapakTepa, He0OXOAUMbIE YMEHUS pabOThl C OCBOEHHBIMMATEPHAIOM B OCHOBHOM
copMHpOBaHbI, OOJBIIMHCTBO MPEIYCMOTPEHHBIX MPOTpaMMOi OOydeHHs Y4eOHBIX 3aJaHHl
BBITNIOJTHEHO, HEKOTOPBIE U3 BHIMIOJHEHHBIX 33/IaHUN COJIEPKaT OLIUOKHU.

«HeynoBneTBOPUTEIHHO» - TEOPETHUECKOE COAEPKAHNE Kypca HE OCBOCHO, HEOOXOAMMbIE YMEHHS
He c(OPMUPOBAHBI, BHIIOJHEHHbIEC YUEOHbIE 3aJaHUSI COAEePKAT IPyOble OIINOKH.

Tema 2.1. OnepaTtopsl fA3b1Ka NIPOrpaMMHUPOBAHUS

JlaGopaTopHoe 3ansitue Ne 6 O0padoTka AByMepHBIX MaCCHBOB.
Hean pa6oTbI:
— Hayuutbcs nmpuMeHsTh 0a30BbIE MOHATHA TEOPUM NPUOJIMKEHHBIX METOJIOB PEIICHHs 3a1ad Ha
OBM.
— CdopmupoBarh MpeNCTaBICHHE 00 aNropuTMax pelIeHUs NPUKIAIHBIX 3ajad, HAyYHTCs
HANMCAHUIO M OTJIAJKH TPOTPaMMHOTO KO/a.
— BriOpats u 0600cHOBaTH HanOOJIEE PAMOHATBHBIA METO U AITOPUTM PEIICHUS 3a/1a4H;
— Pa3paborars anroput™ ass pereHus NpuKIaaHbIX 3a/1ay;
— Hanucars nporpaMMHBIN KO ¥ OTJIQAUTH IPOTPaMMy.

Boinosinus padory, Bel Oyaere:
ymembp:
- pa3pa6aTBIBaTb AJITOPUTMBI JIs1 KOHKPCTHBIX 3a1a4;
- HCII0JIb30BATh IPOrPaMMBbI U1l IpapuuecKoro oToOpakeHus alropuTMOB;
- ONPEAETATh CI0XKHOCTh PabOThI AITOPUTMOB;
- paboTaTh B cpesie IpOrpaMMHUpPOBAHNS;
- peaJIu30BBIBATH IOCTPOCHHBIE AITOPUTMBI B BUJIE IPOTPaMM Ha KOHKPETHOM SI3BIKE
IIpOrpaMMHUpPOBAaHUS;
- BBIIIOJIHATH IIPOBEPKY, OTIAAKY KOAA IPOrPAMMBI;
- O(bOpMJ'IfITB KO 1mmporpaMmbl B COOTBETCTBUU CO CTAHAAPTOM KOAUPOBAHUA;

MarepunanbHoe obecnieyeHue:
— Pabouee mecTo nmpenoagaBaTelIAa: HepCOHaJ'IBHHﬁ KOMITIBIOTEP, IIPOCKTOP, pa60qI/Ie MECTa
o0yyaromuxcs, 10cKa yueOHasi, yueOHasi meOeb;
— TIIporpammuoe obecnieuenue oouiero u npodheccCHoHaIbHOTO Ha3HAUEHHsI, B TOM YHCIIe
BKITIOUatolee B ceds cnenyromee [10:
MS Windows 7 (moamucka Imagine Premium)
MS Office 2007
7 Zip
MS Visual Studio (moamucka Imagine Premium)
Visual Studio Code
Calculate Linux Desktop
3ananmue:
1. ®opmynupoBka 3agaun:
CocTaBHUTh AITOPUTM U HAITUCATh IPOrPAMMY:
Bprunciute CyMMy M YMCIO TOJIOKUTENIBHBIX AJIEMEHTOB MaTPHULIbI A[N, N], naxoasmuxcst Ha

TJIaBHOM JUAroHajbIo.

18



1. dopmynupoBKa 3a1a4u:

CocTaBuTh aNTOPUTM U HAMMKUCATh IPOrpaMMYy:
HNana marpuna B[N, M].. Haiitu B kaxmo#f CTpOKe MaTpPHUIbl MAKCUMAJIbHBIH ¥ MUHHUMAJIbHBIH
AJIEMEHTHI U TIOMEHSTh UX MECTAMU C MEPBBIM U MOCIEIHUM AJIEMEHTOM CTPOKH COOTBETCTBEHHO.

Iopsiok BbINOJIHEHHS PA0OTHI
— CocTaBUTh MaTEMaTUYCCKYIO MOJICIIb 3a/1a4H.
— BriOpaTh 1 060CHOBaTH HanOOJEe PAlOHATBHBIA METO ] PEIICHUS 33/1a4H;
— Pa3pabortarh anropuT™ s peNICHUS 3a1a4H.
— HanucaTe ¥ OTIaAUTH IPOTPAMMY.
Xox padoThI:
— BrigenuTb BXOAHBIE U BBIXOIHBIE JAHHBIE
— IlocTpoutsb G10K-CXEMY COTJIACHO THITY aITOPUTMUUYECKON KOHCTPYKITUU
— Hanwucarp nporpaMMHBIi KOJT Ha SI3bIK IPOTPAMMHUPOBAHUS U MPOBEPUTH PadOTY KOJa C
BXOJIHBIMH napaMeTpaMH.

dopma npegocTaBieHus: pe3yJibTaTa
— ANTOpPUTM MIPOTPAMMBI.
— Koxa nporpammel.

Kpurepum ouenkmn:

«OTIMYHO» - TEOPETHUYECKOE COEp)KaHUE Kypca OCBOEHO IOJIHOCTBIO, 0e3 HmpoOesoB, YMEHMs
cOpMHPOBAHBI, BCE MPEIyCMOTPEHHBIE MPOrpaMMON y4deOHBIC 3aJaHWsl BBHIMOJHEHBI, KadyeCTBO HX
BBINOJIHEHUS OLICHEHO BBICOKO.

«XO0pouIo» - TEOPETUUECKOE COAEPKAaHUE Kypca OCBOECHO IOJIHOCTBIO, O€3 Mpo0eioB, HEKOTOPhIE
yMeHusi CcGhOpPMHUpPOBAHbI HEIOCTaTOYHO, BCE MPEJYCMOTPEHHBbIE MpOrpaMMON YydeOHbIE 3aJaHus
BBITIOJTHEHBI, HEKOTOPBIE BUbI 3aJJaHUI BBIITOJIHEHBI C OLIMOKaMHU.

«Y IOBJIETBOPUTEIIBHO» - TEOPETUYECKOE COJEp)KaHUE Kypca OCBOCHO YAaCTMYHO, HO MPOOensl He
HOCSIT CYIIIECTBEHHOI'O XapakTepa, HE0OXO0AUMbIE YMEHUS pabOoThl C OCBOEHHBIMMATEPHAIOM B OCHOBHOM
cOpMHpOBaHbl, OOJBIIMHCTBO MPEJYCMOTPEHHBIX HPOrpaMMOi oOO0ydeHHs yueOHbIX 3aJaHuil
BBITNIOJTHEHO, HEKOTOPBIE U3 BHIIIOJHEHHBIX 3a/IaHUN COJIEpKaT OLINOKU.

«HeynoBneTBOpUTEIHHO» - TEOPETHUECKOE COAEPIKAHUE Kypca HE OCBOEHO, HEOOXOAMMbIE YMEHHS
He c()OpMUPOBAHBI, BHIIOJHEHHBIE YUEOHBIE 3aJaHUSI COIepKaT rpyOble OIIMOKH.
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Tema 2.1. OnepaTopsl A3bIKa NPOrpaMMHUPOBAHUSA

JladopaTropHoe 3ansaTie Ne 7 PaGora co crpokamu.
Ieab padoThi:
— Hayuutbcs npuMeHsATh 0a30Bble MOHATUS TECOPUM NPUOIMIKEHHBIX METOJOB pEIICHUs 3a/ady Ha
OBM.
— CdopmupoBarh MpeACTaBICHHE 00 aNropuTMax pelmeHus NPUKIATHBIX 33734, HAyIUTCs
HAMMCaHUIO ¥ OTJIAJKU HPOrpaMMHOIO KOJa.
— BriOpats u 060cHOBaTH HaMOOJIEE PAMOHATBHBIA METO U AJITOPUTM PEIICHUS 3a/1a4H;
— Pa3paborarp anroput™ Ajs pemieHus MPUKIAAHbIX 33/1a4;
— Hanucars nporpaMMHbIi KOJ U OTJJUTh IPOIPAMMY.

Beinosinus padory, Bel Oyaere:
ymemb:

- pa3pabaTbIBaTh AITOPUTMBI [T KOHKPETHBIX 33/a4;

- HCIOJIB30BATh MPOTPAMMBI AJIs IpahuyecKoro 0ToOpaxKeHUs alrOPUTMOB;

- OIPEIENSITh CJI0KHOCTh Pa0OTHI AJITOPUTMOB;

- paboTaTh B cpejie MPOrpaMMHUPOBAHUS;

- peaJu30BBIBATH IOCTPOEHHbBIE AIITOPUTMBI B BUJIE IPOTPaMM Ha KOHKPETHOM SI3bIKE
IIPOrPaMMUPOBAHNS;

- BBIIIOJIHAThH IPOBEPKY, OTIAAKY KOAA IPOrPaMMBbI;

- 0(OpPMIIATH KOJ IPOrpaMMbl B COOTBETCTBUHU CO CTAHIAPTOM KOJIMPOBAHMS;

MaTepnaJIbﬂoe odecreyeHue:
— Pabouee mecTo nperioaaBaTeCJIsd: HepCOHaJ'ILHHﬁ KOMIIBIOTEP, IIPOCKTOP, pa601nzle MECTa
o0yyaromuxcs, A10cKa yueOHasi, yueOHas meOeb;
— IIporpammuoe obecnieuenue oouiero u npodheccCHoHaIbHOTO Ha3HAUEHHsI, B TOM YHCIIe
BKITIOUato1ee B ceds cnenyromee [10:
MS Windows 7 (moamucka Imagine Premium)
MS Office 2007
7 Zip
MS Visual Studio (moamucka Imagine Premium)
Visual Studio Code
Calculate Linux Desktop

3aganue:
1. ®opmynupoBka 3agauu
e JlaHa cTpoka, 3aKaHUMBaroIascsa Toukoi. [logcunTaTh, CKOJIBKO CIOB B CTPOKE.
o Jluwnue npobenvi. Jlana CTpoKa, COCTOALIAas U3 CJOB, pa3JeleHHbIX MpoOerIaMH.

Hamumure mporpammy, yaansonyr JummHae mpoOensl. [Ipoben cuuraercs TUNIHUM,
€CJIM OH: CTOMT B Ha4aJie CTPOKH.

1. dopmynupoBKa 3a1a4u:

- Hana ctpoka. [logcunrars, ckonbko B Hel OykB R, K, T.

- Jluwnue npobenvi. Jlana cTpoka, cocTosiias W3 CIOB, pa3AelieHHBIX MpoOenamu. Hamummre
nporpamMmy, YIQISIONIy0 JuimHue mpoOensl. [IpoOen cuurTaercs IUITHUM, €CIIM OH: CIEIyeT 3a
npobesom.

2.Bp160p nepeMeHHbIX MPOrpaMMbl
Iopsinok BbIMOJHEHUSI PA0OTHI
— CocCTaBUTh MaTEMAaTHYECKYIO MOAETH 3a1a4H.
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— BriOpath 1 000cHOBaTh HaMbOOJIEE pallMOHATBHBIA METOJ] PEIICHUS 3a/1a4H;
— Pazpabotats anropuT™ Ui pelieHus 3a1a4H.
— Hanwmcath 1 0TIaqUTh TPOTPaMMYy.

Xox padoThI:
— BBIILGJII/ITB BXOOHBIC U BBIXOJIHBIC TAaHHBIC
— [IlocTpoutsb 010K-CXEMY COTIACHO TUITY AITOPUTMUUYECKON KOHCTPYKLIUU
— Hamucars nporpaMMHBIi KO Ha SI3BIK TPOrPaMMHUPOBAHUS M IPOBEPUTH PabOTy KO/a C
BXOJIHBIMH ITapaMeTpaMHu.

®opma npegocTaBieHust pe3yJbTaTa
— AJIropuTM™M pOrpaMmsl.
— Koxa nporpammel.

Kpurepum ouenkmu:

«OTIMYHO» - TEOPETHUYECKOE COAEp)KaHHE Kypca OCBOEHO IOJIHOCTBIO, 0e3 HmpoOesoB, YMEHMs
cOpMHPOBaHBI, BCE MPEIyCMOTPEHHBIE MPOrpaMMON y4eOHBIC 3aJaHusl BBIMOJHEHBI, KauyeCTBO HX
BBINOJIHEHUS OLICHEHO BBICOKO.

«XO0pouIo» - TEOPETUUECKOE COAEPKAHUE Kypca OCBOECHO IOJIHOCTBIO, O€3 Mpo0enoB, HEKOTOphIE
yMeHus CcGhOpPMHUPOBAHbI HEIOCTaTOYHO, BCE IPEJYCMOTPEHHBbIE MpOrpaMMON YydeOHbIE 3aJjaHus
BBITIOJIHEHBI, HEKOTOPbIE BUbI 33JJaHUI BBIIIOJIHEHBI C OLIMOKaMHU.

«Y IOBJIETBOPUTEIIBHO» - TEOPETUYECKOE COJEP)KaHUE Kypca OCBOCHO YAaCTMYHO, HO MPOOebl He
HOCSAT CYIIECTBEHHOT'O XapaKkTepa, HE0OX0IUMbIE YMEHHs paOOThl ¢ OCBOCHHBIMMATEPHAJIOM B OCHOBHOM
copMHpOBaHbl, OOJBIIMHCTBO MHPEJYCMOTPEHHBIX HPOrpaMMoOi oOO0ydeHHs y4eOHbIX 3aJaHul
BBITIIOJIHEHO, HEKOTOPBIE U3 BHIIIOJHEHHBIX 3a/IaHUN COJIEPKaT OLINOKHU.

«HeynoBneTBOPUTEIBHO» - TEOPETUUECKOE COAEPIKAHUE Kypca HE OCBOEHO, HEOOXOAMMbIE YMEHHUS
He c()OpMUPOBAHBI, BHIIOJHEHHBIE YUEOHbIE 3aJaHUsI COAEepKAT rPpyOble OIINOKH.
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Tema 2.1. OnepaTtopsl A3b1Ka NPOrpaMMHUPOBAHUS

JlaGopaTopHoe 3ansitue Ne 8 Pagora ¢ JaHHBIMHM THIIA MHOKECTBO.
Hean pa6oTbI:
— Hayuutbcs nmpuMeHsATh 0a30BbIE MOHATHS TEOPUH HPUOIMKEHHBIX METOJOB pEIICHUs 3a/1ad Ha
5BM.
— CdopmupoBarh MpeaCTaBICHHE 00 aNropuTMax pelmeHUs NPUKIATHBIX 33734, HAyIUTCs
HAIMCAHUIO M OTJIAJKH HPOTrPaMMHOTO KOJa.
— BriOpats u 060cHOBaTH HaMOOJIEE PAMOHATBHBIA METO U AITOPUTM PEIICHUS 33/1a4H;
— PazpaboTarh anroput™ Ui peieHus IPUKIAIHbIX 3a/1a4;
— Hamnucars nporpaMMHBIN KO ¥ OTJIAIUTh IPOTPAMMY.

Beinosinus padory, Bel Oyaere:
ymemb:
- pa3pabaTbIBaTh AJITOPUTMBI /U1l KOHKPETHBIX 33/ay;
- HCIOJIB30BATh MPOTrPAMMBI AJIs IpahuyecKoro 0ToOpaxKeHus alrOpUuTMOB;
- ONPEAETATH CI0KHOCTb PadOThI AITOPUTMOB;
- paboTaTh B cpejie IPOrpaMMHUPOBAHUS;
- peaJIM30BBIBATH IOCTPOCHHBIE AJITOPUTMBI B BUJIE IPOTPaMM Ha KOHKPETHOM SI3BIKE
MIPOrpaMMHUPOBAHUS;
- BBIIIOJIHATB IIPOBEPKY, OTIAAKY KOAA IPOrPAMMBI;
- O(bOpMJI?ITI) KO 1mmporpaMmbl B COOTBETCTBUU CO CTAHAAPTOM KOAUPOBAHUA;

MaTepnanbﬂoe odecreyeHue:
— Pabouee MecTO npernoaaBaTcClIA: HepCOHaJ'IBHHﬁ KOMIIBIOTEP, ITPOCKTOP, pa60qI/Ie MECTa
oOydJaronuxcs, 10cka yueOHasi, yueOHast MeOelb;
— TIIporpammuoe obecnieuenue oouiero u npodheccCHoHaIbHOTO Ha3HAUEHHsI, B TOM YHCIIe
BKJTIOYarolee B cedst crnenyromiee [10:
MS Windows 7 (moamucka Imagine Premium)
MS Office 2007
7 Zip
MS Visual Studio (moamucka Imagine Premium)
Visual Studio Code

Calculate Linux Desktop
3ananmue:

1. dopmynmnpoBka 3a1a4u:

Jlana HemycTas mocie0BaTeIbHOCTh CUMBOJIOB. TpebyeTcst MOCTPOUTh U HareyaTaThb
MHOYECTBO, AJIEMEHTAMH KOTOPOTO SIBJISTFOTCSI CHMBOJIBI, BCTPEYAIOIIUECS B
MOCJIeI0BATEIbHOCTH MHANBUYAIbHOTO BapHAHTA!

Bapuanr [locnenoBarenbHOCT CHMBOJIOB

1 byksst ot 'A' 1o 'F'u o1 'X' 1o 'Z’,

2 Hudpst ot 'S' 10 '9' 1 3HaKkK aprupMETHUECKHUX OIEpalHii;

4 bykssl ot 'T go 'X' u uudpst ot '1' no '4';

5 3HaKy IpenruHaHus 1 onepanuil OTHOIICHUS;

6 3naku apupmeTnueckux onepauuit u O6ykssl ot 'E' 10 ‘N';

7 Bykssl o1 'A' 10 'Z' v 3HaKM IpENUHAHMUS,

8 3HaKu ornepanuii OTHOIICHHUS,

9 Hudpser ot '0' 10 '9";

10 3naku apudMeTHUECKUX ONEepaluil U onepaluii OTHOIICHUSI.
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2. [1pu BeIMOTHEHNY 3a1aHUSI HEOOXOIUMO:
a) 03HAKOMUTHCS C KOHCYHBIM U YIIOPSIOUCHHBIM MHOKECTBOM CHMBOJIOB, OTIPE/ICIICHHBIM Ha
KCIOJIb3YEMOM ISl BBITIOTHEHUS 3a1anust OBM;
b) cocraBuTh MpoOrpaMmy i KOHKPETHOI'O BapHaHTa, pabOTAIOIIYO ISt IPOM3BOJIBHOTO
Habopa CUMBOJIOB.
C) BXOJHast CTPOKa CHMBOJIOB MOKET OBITH JJIMHHEE CTPOKH SKpaHa TePMHUHAJIA, IIPH STOM
nporpamma padoraer He ¢ pynkuuerr EOLN, a ¢ mpu3HakoM KOHIIA CTPOKH, KOTOPBIi
3a/1ae€TCs MPOTPAMMHUCTOM.

ITopsinok BbINOJHEHHS padOTHI
— CocTaBuUTh MaTEMaTHYECKYIO MOJIEIb 3a/JauH.
— BriOpaTs 1 060cHOBaTE HanboJIEEe PALMOHATIBHBIN METO PELLICHUS 3a/jauu;
— Pazpabotath anroputm Ui pelieHus 3a1a4mn.
— Hamnucate 1 oTiIaguTh IPOrpaMmy.
Xopn padorsi:
— BblnenuTs BXOAHbBIE U BHIXOJHBIE TaHHBIE
— IlocTpouts 6J0K-CXEMY COIIACHO THUILY AJITOPUTMUYECKON KOHCTPYKIMH
— Hanwucars nporpaMMHBII KOJT Ha SI3bIK IPOrPaMMUPOBaHUs U IPOBEPUTH paboTy Koja ¢
BXOJIHBIMH ITapaMeTpaMH.
®opma npegocTaBIeHUs pe3yJibTaTa
— ANropuT™ NporpaMmsl.
— Koxa nporpammel.

Kpurepum ouenkmu:

«OTIMYHO» - TEOPETHUYECKOE COAEp)KaHHE Kypca OCBOEHO IOJIHOCTBIO, 0e3 IpoOesoB, YMEHHMs
c(OpMUPOBaHbI, BCE MPEAYCMOTPEHHBIE MPOrpaMMOil y4deOHble 3aJaHUs BBIIOJHEHBI, KAYeCTBO HX
BBITIOJTHEHUS OLIEHEHO BBICOKO.

«XO0pouIo» - TEOPETUUECKOE COAEpKaHHE Kypca OCBOCHO IOJIHOCTBIO, O€3 Mpo0enoB, HEKOTOphIE
yMeHHus: CcGhOpPMHUPOBAHbI HEIOCTaTOYHO, BCE MPEJYCMOTPEHHBbIE MpOrpaMMoON YydeOHbIE 3aJaHus
BBITIOJTHEHBI, HEKOTOPBIE BUbI 3aJJaHUI BBIITOJIHEHBI C OLIMOKaMHU.

«Y IOBJIETBOPUTEIIBHO» - TEOPETUYECKOE COJAEp)KaHUE Kypca OCBOCHO YAaCTMYHO, HO MPOOeNbl He
HOCSIT CYIIIECTBEHHOI'O XapakTepa, He0OXO0ANUMbIE YMEHHUS pabOThl C OCBOEHHBIMMATEPHAIOM B OCHOBHOM
cOopMHpOBaHbl, OOJBIIMHCTBO MPEJYCMOTPEHHBIX HPOrpaMMOi OO0ydeHHs yueOHbIX 3aJaHMui
BBITIIOJTHEHO, HEKOTOPBIE U3 BHIIIOJHEHHBIX 3a/IaHUN COJIEpKaT OLINOKU.

«HeynoBneTBOPUTEIHHO» - TEOPETHUECKOE COAEPIKAHUE Kypca HE OCBOEHO, HEOOXOAMMbIE YMEHHUS
He c()OPMUPOBAHBI, BHIIOJHEHHBIE YUEOHBIE 3aJaHUSI COAEpPKAT rpyOble OIINOKH.

23



Tema 2.1. OnepaTtopsl A3b1Ka NPOrpaMMHUPOBAHUS

JlaGopaTopHoe 3ansitne Ne 9 daiibl noc/1e10BaTEILHOIO A0CTYNA.
Hean pa6oTbI:
— Hayuutbcs npuMeHsATh 0a30BbIE MOHATUS TEOPUM MPUOJIMKEHHBIX METOAOB PELIECHUS 3ajad Ha
OBM.
— CdopmupoBarh MpeaCTaBICHHE 00 aNropuTMax pelmeHUs NPUKIATHBIX 33734, HAyIUTCs
HAaIlMCAHMIO U OTIAJKHA IIPOrPaMMHOIO KOJa.
— BriOpats u 060cHOBaTH HaMOOJIEE PAMOHATBHBIA METO U AITOPUTM PEIICHUS 33/1a4H;
— Pa3paborarh anroput™ ass peleHus NpUKIaAHbIX 3a/ay;
— Hanwucars mporpaMMHBII KOJ M OTJIAJUTH IIPOrPaMMY.

BbinosinuB padory, Bl Oyaere:
ymembs:
- pa3pa6aTBIBaTb AJITOPUTMBI JIs1 KOHKPCTHBIX 3a1a4;
- HCII0JIb30BATh IPOrPaMMBbI ISl IpapuuecKoro oToOpakeHus alropuTMOB;
- OIPENENSTh CJI0KHOCTh Pa0OTHI AITOPUTMOB;
- paboTaTh B cpejie IPOrpaMMHUPOBAHNS;
- PpCajln30BbIBATH ITOCTPOCHHBIC AJITOPUTMBI B BUAC ITPOTI'paMM Ha KOHKPETHOM A3bIKC
IIpOrpaMMUpPOBaHUS;
- BBIMIOJIHATH IPOBEPKY, OTIAAKY KOAA MPOrPAMMBI;
- O(bOpMJI?ITI) KOZ 1mmporpaMmbl B COOTBETCTBUU CO CTAHAAPTOM KOAUPOBAHUA;

MarepuajibHoe o0ecriedeHue:
— PaGouee mecTo mpenoaBarens: MepCOHAIbHBINA KOMITBIOTEP, IPOEKTOP, pabodre MecTa
o0yyaromuxcs, A10cKa yueOHasi, yueOHast meOeb;
— TIIporpammuoe obecnieuenue oouiero u npodheccCHoHaIbHOTO Ha3HAUEHHsI, B TOM YHCIIe
BKITIOUatolee B ceds cnenyromee [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 3agaun:

3anucaTh B (ailr mpsaMOro JOCTYIa psii BEMECTBEHHBIX uncel. Halitn Hanbosbiee 3 3HaYCHUI
MOJyJIE KOMIIOHEHTOB C HEYETHBIMH HOMEPAMHU.

1. dopmynupoBKa 3a1a4u:

3anucath B ¢aiis mocieoBaTeIbHOT0 AOCTYIa MPOU3BOJIbHBIX HAaTypalbHbIX uKcen. [lepenucaTs B
Apyroi ¢ailsl mociae10BaTeIbHOTO TOCTYIIA T€ HJIEMEHTHI, KOTOpbIE KpaTHBI K.
BriBecTu nosiydeHHsli ¢aill Ha meyaTh.
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ITopsinok BbINOJIHEHHS padOTHI
— CocTaBUTbh MaTEMaTHYECKYIO MOJIENb 3a1aUH.
— BriOpaTs 1 060cHOBaTH HanOOJIEEe PAMOHATBHBIM METO PELICHUS 3a]Ia4u;
— PaspabotaTh anropuTm I pelieHus 3a1aun.
— Hamnucate 1 oTiIaguTh IPOrpaMmy.
Xopn padorsi:
— BblaenuTs BXOJHBIE U BBIXOJIHBIE IaHHbIE
— IlocTpouts OJ10K-CXEMY COIIACHO THUILY JIFTOPUTMUYECKON KOHCTPYKLMH
— Hamnucars nporpaMMHBIM KO Ha SI3bIK IPOrpaMMHUPOBAHUS U IIPOBEPUTH pabOTy KOJa C
BXOJIHBIMM [TapaMeTpaMH.

®opma npegocTaBieHust pe3yJibTaTa
— AIropuTM™M pOrpaMMsl.
— Koxa nporpammel.

Kpurepum ouenkmu:

«OTIMYHO» - TEOPETUYECKOE COJAEPKAHME Kypca OCBOEHO IOJIHOCTBIO, 0€3 MpoOesoB, yMEHHUs
c(OpMHpOBaHBI, BCE MPEIyCMOTPEHHbIC MPOrpaMMON y4yeOHbIe 3aJaHusl BBINOJHEHBI, KaueCTBO MX
BBITIOJTHEHUS OLIEHEHO BBICOKO.

«XOopo1Io» - TEOPETUUECKOE COJepKaHUE Kypca OCBOEHO IOJIHOCTBIO, 03 MpoOeoB, HEKOTOpPhIE
yMeHus1 Cc(HOPMHUPOBAHBI HEAOCTATOYHO, BCE MPEIyCMOTPEHHBIE MPOTPaMMON ydeOHBIC 3alaHUs
BBINOJIHEHbI, HEKOTOPBIE BU/IbI 3a/IaHUH BBIMOIHEHBI C OIINOKaMH.

«Y IOBJIETBOPUTEIIBHO» - TEOPETUYECKOE COJAEP)KaHUE Kypca OCBOCHO YAaCTMYHO, HO IPOOebl He
HOCAT CYIIECTBEHHOT'O XapaKTepa, HE0OX0IUMbIE YMEHHs pabOThl ¢ OCBOCHHBIMMATEPHAJIOM B OCHOBHOM
copMHpOBaHbl, OOJBIIMHCTBO MHPEJYCMOTPEHHBIX HPOrpaMMoOi o0oOydeHHs yueOHbIX 3aJaHuil
BBITNIOJTHEHO, HEKOTOPBIE U3 BHIIIOJHEHHBIX 33/IaHUN COJIEpKaT OLINOKU.

«HeynoBneTBOPUTEIHHO» - TEOPETUUECKOE COZIEpKAHNE Kypca HE OCBOEHO, HEOOXOMMbIE YMEHUS
He c()OpMUPOBAHBI, BHIIOJHEHHBIE YYEOHbIE 3aJaHUSI COIepKaT rpyOble OIMOKH.
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Tema 2.1. OnepaTopsl A3bIKa MPOrpaMMHUPOBAHUSA

JlaGoparopHoe 3ansiTue Ne 10 TunuzupoBanubie paitiabl. HerunusupoBanubie (paitiibl.
Hean padoTbI:

— Hayuutbcs npuMeHsATh 0a30BbIe MOHATUS TECOPUH MPUOJIMKEHHBIX METOAOB pELIECHUs 3ajad Ha
OBM.

— CdopmupoBaTh mnpelacTaBieHHEe 00 aJIropuTMax peuieHUs MPUKIAIHBIX 3a/1a4, HAy4uTCs
HAaIKUCAHUIO U OTIAJKU MPOrpaMMHOTrO Koja.

— BriOpatb u 060cHOBaTh HanboJee palOHATbHBINA METO U aJITOPUTM PELICHHUS 3a/1a4U;

— PazpabotaTh anroput™m AJis pemieHus MPUKIAIHBIX 3a/1a4;

— Hanucars nporpaMMHbIi KO M OTJAJUTh IPOIPAMMY.

Beinosinus padory, Bel Oyaere:
ymemb:
- pa3pabaTbIBaTh AJITOPUTMBI JUIsl KOHKPETHBIX 33/ay;
- HCIOJIB30BATh MPOTrPAMMBI AJIs rpahuyeckoro oToOpakKeHus arOpUTMOB;
- ONPEAETATH CI0XKHOCTb PabOThI AITOPUTMOB;
- paboTaTh B cpe/ie IPOrpaMMHUPOBAHUS;
- PCaln30BbIBATH ITOCTPOCHHBIC AJITOPUTMBI B BUAC ITPOTI'paMM Ha KOHKPETHOM A3bIKC
IIPOrPaMMUPOBAHNS;
- BBIIIOJIHATH IIPOBEPKY, OTIAAKY KOHa IIPOTrPaMMBI;
- 0(OPMIIATH KOJ] IPOrpaMMbl B COOTBETCTBUHU CO CTAaHAAPTOM KOJUPOBAHMUS;

MarepuanbHoe o0ecrnieyeHune:
— Pabouee MecTo npenogaBares: NEPCOHATbHBIN KOMITBIOTED, IIPOCKTOP, paboune MecTa
oOydJaronuxcs, 10cka yueOHasi, yaeOHast MeOelb;
— IlporpammHoe obecriedeHue oo1ero 1 NpopecCUoHaIbHOI0 Ha3HAYEHMsI, B TOM YHUCIIE
BKJTIOHarolee B cedst criemyromiee [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 3aqaun:

JlaHa 1ocITeI0BaTeIbHOCTD MEIBIX YUCEII, OKaHUYMBAOIIASCS HYyJIeM. 3aricaTh BCE YUCIIA
MOCIIE0BATEIHHOCTH B THITH3UPOBAHHBIN (haii.

B koHeI1 cyliecTByIONero THIMM3UPOBAHHOTO (paiiia 3amucarh:

a) gucno 0;

0) dpasy «/lo ceumanus!».

1. dopmynmnpoBKa 3a1a4u:

Co3mare TUNM3MPOBAHHBIA (aiin, sIeMeHTaMHu KOTOPOTO SIBJSIOTCS [BEHAIIATh IEPBBIX UJICHOB
nocneaoBarenbHocTd PuOoHau4YM (MOC/IE0BATEILHOCTH, B KOTOPOM NEpBbIE /1Ba WieHa paBHbl 1, a
KaKIBIH CIETYIOINN PABEH CYMME JIBYX NMPEABIAYIINUX ).

Iopsinok BbIMOJHEHUSI PA0OTHI
— CocraBurhb MAaTCMaTUYCCKYIO MOJCIIb 3ala4vu.
— BriOpaTh 1 060cHOBaTH HanOoJEe palOHATBHBIA METO PEIICHUS 33/1a4H;
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— Paspabortarh anropuT™ AJis pEIICHHS 3aa9H.
— HanucaTe ¥ OTIaAUTH IPOTPAMMY.
Xox padoThI:
— BrigenuTb BXOAHBIE U BBIXOIHBIE JAHHBIE
— IlocTpoutsb 010K-CXEMY COTIACHO THUITY aITOPUTMUUYECKON KOHCTPYKIIUU
— Hammcarp nporpaMMHBIN KOJT Ha S3BIK IPOTPAMMUPOBAHHUS U IPOBEPUTH pabOTY KOJIa C
BXOJHBIMH HapaMeTpaMH.

®opMa npegocTaBIeHUus pe3yJibTaTa
— AJIropuTM™M pOrpaMmsl.
— Kog nporpaMmsl.

Kpurepum ouenkmn:

«OTIMYHO» - TEOPETHUYECKOE COAEp)KaHHUE Kypca OCBOEHO IOJIHOCTBIO, 0e3 HmpoOesoB, YMEHHMs
c(OpMHPOBAHBI, BCE MPEIYCMOTPEHHBIE MPOrpaMMON y4deOHBIC 3aJaHWsl BBINOJHEHBI, KAadyeCTBO HX
BBINOJIHEHUS OLICHEHO BBICOKO.

«XOopouio» - TEOPETUUECKOE COAEPKAaHUE Kypca OCBOECHO IOJIHOCTBIO, O€3 Mpo0enoB, HEKOTOPhIE
yMeHusi CcGhOpPMHUPOBAHbl HEIOCTaTOYHO, BCE IPEJYCMOTPEHHbIE MpOrpaMMON YydeOHbIE 3aJjaHus
BBITIOJIHEHBI, HEKOTOPbIE BUbI 33JJaHUI BBIIIOJIHEHBI C OLIMOKaMHU.

«Y IOBJIETBOPUTEIIBHO» - TEOPETUYECKOE COJEP)KaHUE Kypca OCBOCHO YAaCTMYHO, HO IPOOebl He
HOCAT CYIIECTBEHHOTO XapaKkTepa, HE0OX0IUMbIe YMEHHs paOOThl ¢ OCBOCHHBIMMATEPHAJIOM B OCHOBHOM
copMHpOBaHbl, OOJBIIMHCTBO MHPEJYCMOTPEHHBIX HPOrpaMMOi oOO0ydeHHs yueOHbIX 3aJaHul
BBITIIOJIHEHO, HEKOTOPBIE U3 BHIIIOJHEHHBIX 3a/1aHUN COJIEPKaT OLINOKHU.

«HeynoBneTBOPUTEIBHO» - TEOPETUUECKOE COAEPIKAHUE Kypca HE OCBOEHO, HEOOXOAMMbIE YMEHHUS
He chopMUpOBaHBI, BHIIOJHEHHBIE yUeOHBIC 3aaHUs COAEPKAT TPYObIe OMTHOKH.
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Tema 3.1. [Ipouenypsl U GpyHKUIHHU

JlabopaTopHnoe 3ansiTe Ne 11 Opranusanusi npoueayp.
Ieab padoThi:
— Hayuutbcs npuMeHsATh 0a30Bble MOHATHUS TEOPUM NPUOJIMKEHHBIX METOJOB pEIEHMs 3a1ad Ha
OBM.
— CdopmupoBarh MpeaCTaBICHHE 00 aNropuTMax pemeHus NPUKIATHBIX 3a7ad, HAyYUTCs
HaIKMCaHUIO U OTJAJKH IPOrPaMMHOIO KOJa.
— BriOpatb 1 060cHOBaTE HanbOJIEE PALMOHATIBHBIN METO U AJITOPUTM PELICHUS 3a/1a4H;
— Pa3paborarh anroput™ ass peleHus NpUKIaAHbIX 3a/ay;
— Hanucare nporpaMMHBIi KOJl ¥ OTJIaAUTh IPOrpamMMy.

Beinosinus padory, Bel Oyaere:
ymembo:
- pa3pabaTbIBaTh AJITOPUTMBI JUIsl KOHKPETHBIX 33/ay;
- HCIOJIB30BATh MPOTPAMMBI AJIs IpahuyecKoro 0ToOpaKeHus alrOPUTMOB;
- ONPEAEIATH CI0KHOCTb PadOThI AITOPUTMOB;
- paboTaTh B cpejie IPOrpaMMHUPOBAHUS;
- PpCaIu30BbLIBATH ITOCTPOCHHBIC AJITOPUTMBI B BUAC ITPOTI'paMM Ha KOHKPETHOM A3bIKC
IIPOrPaMMUPOBAHNS;
- BBIIIOJIHATH IIPOBEPKY, OTIAAKY KOLa IIPOTrPaMMBI;

- O(bOpMJ'ISITL KO IIporpaMmMbl B COOTBETCTBHU CO CTAHAAPTOM KOAUPOBAHUS;

MarepuaJsibHoe o0ecriedeHue:
— Pabouee MecTO npernoaaBaTcClIA: HepCOHaJIBHBIﬁ KOMIIBIOTEP, ITPOCKTOP, pa60qI/Ie MeCTa
o0yyaromuxcs, 10cKa yueOHasi, yueOHast meOeb;
— IIporpammuoe obecnieuenue oouiero u npodheccCHoHaIbHOTO Ha3HAUEHHSI, B TOM YHCIIe
BKITIOUarolee B ceds cienyromee [10:
MS Windows 7 (moamucka Imagine Premium)
MS Office 2007
7 Zip
MS Visual Studio (moxmucka Imagine Premium)
Visual Studio Code
Calculate Linux Desktop
3ananue:

1. dopmynupoBKa 3a1a4u:

- PazpaboTtats nporpaMmy, UCIOJIb3Ys] MOAYJIBHBIA MOIXOI.

- CdhopmupoBarh 1o OJHOMY MJIM HECKOJIBKO 3arojIOBOYHBIX MOJyJed U ¢aillioB peaan3anuu, KOTopble
OyayT conepkaThb pazpaboTaHHbIE (PYHKITUH.

-Hanucate rnaBHyr0 (yHKIHIO MAiN, KCHONB3ys MpaBWiIa CTPYKTYPHOTO TMOJXO0Ja: OHAa JIOJDKHA
COJIep>KaTh B OCHOBHOM TOJIBKO BBI30B (DYHKIIMH, BCE BBIYMCICHHS JOJDKHBI OBITh BHYTPHU pa3pab0TaHHBIX
GbyHKIHI.

-BBIMOTHAUTE OTIaIKy M KOMITHIISIIIAIO TIPOTPAMMBI, TIOJTYYHUTh UCTIOTHSAEMBIN (aii.

-BeinonHuTh TECTHPOBAHKME IPOTPAMMbI HECKOJIBKUMHU HA0OpaMU BXOAHBIX TaHHBIX.

-CocTaBUTh qUarpammy MojyJieH, 1epeBo BbI30Ba (YHKIUHN U crienuukanuy QyHKIui

Jlane! nensie yncaa al, ..., an, bl, ..., bm, k.

Ecnu B nmocnenoBarenbHOCTH al, ..., an HET HU OJHOTO 4YiIEeHa co 3HaueHueM k, To nepBbiii o nopsiiky20
YJICH 3TOH MOCIJIE0BATEIbHOCTH, HE MEHBIIINI BCEX OCTAbHBIX WICHOB, 3aMEHHUTh Ha 3HaueHue K.

ITo TakomMy e mpaBHIy peoOpa3oBaTh MocieaoBaTeabHOCTh b1, ..., bm npumenurensro k 10.

ITopsinok BbINOJHEHHS padOTHI
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— CocraBurhb MAaTEMaTUUYCCKYIO MOJICJIb 3aa4u.
— BriOpath 1 000cHOBaTh HaMbOOJIEE pallMOHATBHBIA METO/] PEIICHUS 3a/1a4H;
— Pa3paGotarp anroputm s penieHus 3a1auu.
— Hamnucats 1 0TiIaguTH IPpOrpaMmy.
Xox padoThI:
- BBII[CJ'II/ITB BXOOHBIC U BBIXOIHBIC JaHHBIC
— Tloctpouts OJIOK-CXEMY COTIIACHO TUITY AITOPUTMHUYECKONH KOHCTPYKITUU
— Hamucars nporpaMMHBIi KO Ha SI3BIK TPOrPaMMHUPOBAHUS M IPOBEPUTH pabOTy KOJa C
BXOJHBIMU ITapaMETPaMU.

®opma npegocTaBaeHHUA pe3yJbTaTa
— AJNIropuT™M IpOrpaMMsl.
— Kog nporpaMmsl.

Kpurepum ouenkmu:

«OTIMYHO» - TEOPETHUYECKOE COAEp)KaHHE Kypca OCBOEHO IOJIHOCTBIO, 0e3 mpoOesoB, YMEHHMs
cOpMHPOBaHBI, BCE MPEIyCMOTPEHHBIE MPOrpaMMON y4eOHBIC 3aJaHWsl BBIMOJHEHBI, KAauyeCTBO HX
BBINOJIHEHUS OLICHEHO BBICOKO.

«XO0pouio» - TEOPETUUECKOE COAEPKAaHUE Kypca OCBOECHO IOJIHOCTBIO, O€3 Mpo0enoB, HEKOTOPhIE
yMeHHusi CcGhOpPMHUPOBAHbl HEIOCTaTOYHO, BCE IMPEJYCMOTPEHHbIE MpPOrpaMMON YydeOHblE 3ajjaHus
BBITIOJIHEHBI, HEKOTOPbIE BUbI 33JJaHUI BBIIIOJIHEHBI C OLIMOKaMHU.

«Y IOBJIETBOPUTEIIBHO» - TEOPETUYECKOE COJEP)KaHUE Kypca OCBOCHO YAaCTMYHO, HO IPOOebl He
HOCAT CYIIECTBEHHOTO XapaKkTepa, HE0OX0IUMbIe YMEHHs paOOThl ¢ OCBOCHHBIMMATEPHAJIOM B OCHOBHOM
copMHpOBaHbl, OOJBIIMHCTBO MHPEJYCMOTPEHHBIX HPOrpaMMoOil oOO0ydeHHs yueOHbIX 3aJaHul
BBITIIOJIHEHO, HEKOTOPBIE U3 BHIIIOJHEHHBIX 3a/1aHUN COJIEPKaT OLINOKHU.

«HeynoBneTBOpUTEIHHO» - TEOPETHUECKOE COAEPKAHUE Kypca HE OCBOEHO, HEOOXOAMMbIE YMEHHS
He c()OPMUPOBAHBI, BHIIOJHEHHBIE YUEOHbIE 3aJaHUSI COiepKAT rPpyOble OIIMOKH.
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Tema 3.1. [Ipouenypsl U GpyHKUIHHU

JlaGopaTopHoe 3ansitue Ne 12 Opranu3auusi pyHKUU.
Hean pa6oTsI:
— Hayuutbcs npuMeHsATh 0a30Bble MOHATHUS TEOPUM NPUOJIMKEHHBIX METOJOB pEIEHMs 3a1ad Ha
OBM.
— CdopmupoBarh MpeACTaBICHHE 00 aNropuTMax pelmeHus NPUKIATHBIX 33734, HAyIUTCs
HaIKMCaHUIO U OTJAJKH IPOrPaMMHOIO KOJa.
— BriOpatb 1 060cHOBaTE HanbOJIEE PALMOHATIBHBIN METO U AITOPUTM PELICHUS 3a/1a4H;
— Pa3paborarh anroput™ ass peleHus NpUKIaAHbIX 3a/ay;
— Hanucare nporpaMMHBIi KOJI ¥ OTJIaAUTh IPOrpamMMy.

BbinosinuB padory, Bl Oyaere:
ymembs:
- pa3pa6aTBIBaTb AJITOPUTMBI JIS1 KOHKPCTHBIX 3a1a4;
- UCII0JIb30BATh NPOIrpaMMbl IJIA rpa(bnqecxoro OTO6pa)K€HI/I$I AJITOPUTMOB;
- OIPENENSTh CJI0KHOCTh PadOTHI AITOPUTMOB;
- paboTaTh B cpejie IpOrpaMMHUPOBAHNS;
- peaJM30BBIBATH NOCTPOCHHBIE AITOPUTMBI B BUJIE MPOTPAMM Ha KOHKPETHOM SI3BIKE
IIpOrpaMMUPOBaHUS;
- BBIMIOJIHATH IPOBEPKY, OTIAAKY KOAa MPOTPAMMBI;
- O(bOpMJI?ITI) KOZ 1mmporpaMmbl B COOTBETCTBUU CO CTAHAAPTOM KOAWPOBAHUA;

MarepuanbHoe o0ecrnieyeHune:
— Pabouee mecTo mpenoaBaTens: NePCOHANBHBIA KOMIBIOTEP, TPOEKTOP, paboune MecTa
oOyuaroiuxcs, 1ocka yueOHas, yaeOHas MeOelnb;
— IIporpammuoe obecnieuenue oo1ero u NpodeccuoHaNbHOTO Ha3HAUYEHUs, B TOM YHCIIe
BKJIIOYaroniee B ceds cienyrouiee [10:
MS Windows 7 (moamucka Imagine Premium)
MS Office 2007
7 Zip
MS Visual Studio (moxmucka Imagine Premium)
Visual Studio Code
Calculate Linux Desktop
3ananue:
1. ®opmynupoBka 3agaun:

Hanucatps GpyHKIMIO, BBIBOASIIYIO B OPS/IKE BO3pacTaHMs 3JI€MEHTB OJJTHOMEPHOT0 MaccuBa. B rmaBHoOM
IporpaMMe BbI3BaTh QYHKIUIO AJIs IBYX Pa3HBIX MACCHUBOB.

1. dopmynmnpoBKa 3a1a4H:

Hamucare QyHKIMIO BBIYMCIICHHS POU3BEACHUS MPIMOYTOJIbHOM MaTpuisl A pazmepa K X m Ha
MpsIMOYTOJIbHYIO MaTpully B pasmepa m X n. B rinaBHo#M mporpaMMe oOpaTuThes K 3TOW (QYHKITHH.

IHopsiioK BHINIOJIHEHHS PA0OTHI
— CocTaBUTh MaTEMaTHYECKYIO MOJIENb 3a1aUH.
— BriOpath 1 060cHOBaTH HanboJEe PAlMOHATBHBIN METO PELICHUS 3a/]auu;
— PazpaOotats anroput™ Juis peleHus 3a1auu.
— Hanucate 1 oTIaaUTh IPOrpaMMmy.
Xox padoTsI:
— DBblaenauTs BXOIHBIE U BBIXOAHBIC JaHHBIC
— Tloctpouts 6J0K-CXEMY COTJIACHO THITY AITOPUTMUYECKON KOHCTPYKIHH
— Hamnucars nporpaMMHBIM KO Ha SI3bIK IPOrpaMMHMPOBAHUS M IPOBEPUTH PabOTy KOJa C
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BXOIHBIMHU ITapaMETpPaMu.

@®opma npegocTaBieHus pe3yJbTaTa
— AJNTOpUTM MIPOTrPaMMBI.
— Koxa nporpammel.

Kpurepum ouenkmn:

«OTIMYHO» - TEOPETHYECKOE COAEp)KaHHUE Kypca OCBOCHO IOJIHOCTHIO, 0e3 mpoOesioB, YMEHHS
cOpMUPOBaHbI, BCE MPEAYCMOTPEHHBbIE MPOrpaMMOil ydeOHble 3aJaHUs BBIMOJHEHBI, KAuyeCTBO HX
BBIIMOJIHCHHU S OLICHCHO BBICOKO.

«XOpouIo» - TEOPETUUECKOe COAEpKaHHE Kypca OCBOCHO IMOJIHOCTHIO, O€3 MpoOeioB, HEKOTOphIE
yMeHus1 Cc(HOPMHUPOBAHBI HEAOCTATOYHO, BCE MPEIyCMOTPEHHBIE MPOTPaMMON ydeOHbIC 3aJaHHs
BBITIOJTHEHBI, HEKOTOPBIE BUbI 33JJaHUI BBIIIOJIHEHBI C OLIMOKaMHU.

«Y IOBJIETBOPUTEIIBHO» - TEOPETUYECKOE COJAEPIKaHUE Kypca OCBOCHO YAaCTHYHO, HO MPOOENbl He
HOCSIT CYIIECTBEHHOT'O XapakTepa, He0OXOAUMbIE YMEHUS padOThl C OCBOEHHBIMMATEPHAIOM B OCHOBHOM
copMHpOBaHbI, OOJBIIMHCTBO MPEIYCMOTPEHHBIX MPOTPaMMO OOy4deHHs Y4UeOHBIX 3aJaHHil
BBITIOJTHEHO, HEKOTOPBIE U3 BHIMIOJHEHHBIX 33/IaHUN COJIEPKaT OLIUOKU.

«HeynoBIeTBOPUTEIBHOY» - TEOPETHUECKOE COACPKaHUE Kypca HE OCBOCHO, HEOOXOUMBIC YMEHUS
He c(OPMUPOBAHBI, BHITIOTHEHHBIC yUeOHbIE 3aJaHHsI COAEPKAT IPyObIe OIINOKY.
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Tema 3.1. [Ipouenypsl U QyHKIHHA

JladopaTopHoe 3ansiTue Ne 13 IlpumeHeHHe peKypCHUBHBIX (DYHKIIHUIA.
ean padoThi:
— Hayuutbcs mpumeHsTh 0a30Bble MOHATHS TEOPUU MPUOMIKEHHBIX METOJIOB PEIICHMS 3aja4 Ha
OBM.
— CdopmupoBaTh mnpelcTaBieHHEe 00 aJIropuTMax peuieHus MPUKIAIHBIX 3a/1a4, HAy4uTCs
HAaIMCAHMIO U OTJIAJKHA IIPOTrPaMMHOIO KOJa.
— BriOpatb u 000cHOBaTh HanbOJI€€ PALIMOHANBHBIN METO/ U AITOPUTM PELICHHS 3a/1a4H;
— PazpaboraTh anroput™m AJis pemieHus MPUKIAIHBIX 3a/1a4;
— Hanucars nporpaMMHbIi KOJ M OTJIJUTh IPOTPAMMY.

Borinosinus padory, Bel Oynere:

ymemp:

- pa3pabaThIBaTh AJITOPUTMBI JJI1 KOHKPETHBIX 3a7ay;

- HCIOJIB30BATh MPOTPAMMBI AJIs IpahuuecKoro 0ToOpaKeHus alropuTMOB;

- OIPEIENISITh CJI0KHOCTh Pa0OTHI AJITOPUTMOB;

- paboTaTh B cpejie IPOrpaMMHUPOBAHUS;

- PpCajlu30BbIBATH ITOCTPOCHHBIC AJITOPUTMBI B BUAC ITPOTI'paMM Ha KOHKPETHOM A3bIKC

[IPOrpaMMHUPOBaHUS;

- BBIIIOJIHATE IIPOBEPKY, OTIIAAKY KOJIa [IPOTPaMMBI;

- 0(OpPMIIATH KOJ IPOrpaMMbl B COOTBETCTBUHU CO CTaHIAPTOM KOJIMPOBAHMS;

MarepuanbHoe o0ecrnieyeHne:

— Pabouee MecTo npenojaBaTesis: NepCOHAIbHBIA KOMIBIOTEDP, TPOEKTOP, paboune MecTa
o0yyaromuxcs, 10cKa yueOHasi, yueOHast meOeb;
— IIporpammHoe o0ecnieueHne oOIero ¥ NpoeccCuoHaIbHOrO Ha3HAYEHUS, B TOM YHCIIe
BKJTIOYarolee B cedst crnemyromiee [10:

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

3ananmue:
1. ®opmynupoBKa 3aqaun:

Bgectu ¢ knaBuarypsl nenoe yucio N. Mcrnonb3ys pekypcHio, pacriedaraTb cCHadaja
MocJe0BaTENbHOCTD, cocTosyto u3 N 0yks 'A', a 3atem u3 N Oyks 'B'.

1. ®opMynaupOBKa 3a1a4u:
Haneuatate B 00paTHOM MOpsKE MOCIEI0BATENLHOCTD YHCEIN, IPU3HAKOM KOHIIA KOTOPOM
spisiercs 0.
IHopsioK BhINIOJIHEHHS PA0OTHI
— CocTaBUTh MaTEMaTHYECKYIO MOJIEND 3a/1aUH.
— BriOpath 1 060cHOBaTH HanboJee PAMOHATBHBIN METO PELLICHUS 3a/]auu;
— Pazpabotath anropuTm Ui pelieHus 3a1a4Hn.
— HanucaTe u oTIaaUTh NPOrpaMMmy.
Xox padoThI:
— BplnenuTs BXOAHBIE U BEIXOJHBIE TAHHBIC
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— Iloctpouts 6510K-CXEMY COTTIACHO THUIY AJITOPUTMUUECKON KOHCTPYKIIUU

— Hamucars nporpaMMHBIi KO Ha SI3bIK TPOrPaMMHUPOBAHUS M IPOBEPUTH PabOTy KO/a C
BXOJHBIMHU [TapaMeTpaMHu.

®opma npegocTaBIeHUs pe3yJbTaTa
— AJIropuT™ porpaMmsl.
— Kona nporpammel.

Kpurepum ouenkmu:

«OTIUYHO» - TEOPETUYECKOE COJAEpKaHME Kypca OCBOCHO IOJHOCTHIO, 0€3 Mmpo0esioB, yMEHHUS
chOpMUPOBAHbI, BCE MPEAYCMOTPEHHBIC MPOrpaMMOI Yy4eOHBIC 3aJaHUS BBIMIOJHEHBI, KAYECTBO HX
BBITIOJTHEHUS OLIEHEHO BBICOKO.

«XO0po1Io» - TEOPETUUYECKOE COJepKaHNE Kypca OCBOEHO IMOJIHOCTBHIO, 0e3 MpoOesoB, HEKOTOpPhIE
yMeHUsT C(HOPMHUPOBAHBI HEJOCTATOYHO, BCE MPEAYCMOTPEHHBIE MPOrpaMMoON YydeOHble 3aJaHus
BBIITOJIHCHBI, HCKOTOPBLIC BU/IbI 3aI[aHI/Iﬁ BBIIIOJIHEHBI C OIIMOKaMHU.

«Y IOBJIETBOPUTEIHHOY» - TEOPETUUYECKOE COJIEpP)KaHHEe Kypca OCBOEGHO YAaCTHYHO, HO MPOOeNbl He
HOCSIT CYIIECTBEHHOTO XapaKTepa, HEOOXOANMbIE YMEHUS padO0Thl C OCBOCHHBIMMATEPHAIOM B OCHOBHOM
chopMUPOBaHbI, OONBIIMHCTBO MPEIyCMOTPEHHBIX MpPOTrpaMMol oOOyueHUs: y4eOHBIX 3aJaHui
BBIITOJIHCHO, HCKOTOPLIC U3 BBINTOJIHCHHBIX SaIIaHI/Iﬁ coacpiKar OIIMOKHU.

«HeynoBneTBOPUTENBHO» - TEOPETHUECKOE CO/IePKAHUE Kypca He OCBOCHO, HEOOXOAUMBIE YMEHHUS
He chopMUpOBaHBI, BHIIOJHEHHBIE yUeOHBIC 3aaHUs COJEPKAT IPyObIe OITHOKH.
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Tema 3.3. Moay/ibHOe MPOrpaMMHpPOBaHHE

JlabGoparopnoe 3ansiTue Ne 14 IlporpammupoBanue MOIyJIsl.
Ieab padoThi:
— Hayuutbcs mpumeHsTh 0a30BbIe MOHATHS TEOPUU MPUOMIKEHHBIX METOJIOB PEIICHMS 3ajad Ha
OBM.
— CdopmupoBaTh TpenCTaBICHHE 00 aJIrOpUTMaxX PEHICHUS MPHUKIAIHBIX 3a/1a4, HAyduTCs
HAaIMKMCAHUIO U OTIAJKU MPOrpaMMHOTrO Koja.
— BriOpatb u 000cHOBaTh HaubOJIEE PAlIMOHANBHBIN METO/ U AITOPUTM PELICHHUS 3a/1a4H;
— PazpabotaTh anropuT™m AJis pemieHus MPUKIAIHBIX 3a/1a4;
— Hanucars nporpaMMHbIi KO M OTJI3JUTh IPOIPAMMY.

BobinosinuB padory, Bl Oyaere:
ymembs:
- pa3zpabaThIBaTh aJrOPUTMBI JIJIsl KOHKPETHBIX 3a7a4;
- HCIIOJIB30BATh MPOrPaMMBI [Tl TpapuecKoro 0ToOpakeHUs alNrOpUTMOB;
- OIPEIENISITh CJI0KHOCTh Pa0OTHI AJITOPUTMOB;
- paboTaTh B cpesie IpOrpaMMUPOBAHUS;
- PpCaln30BbIBATH ITOCTPOCHHBIC AJITOPUTMBI B BUAC ITPOTI'paMM Ha KOHKPETHOM A3bIKC
MIPOrPaMMHUPOBAHUS;
- BBIIIOJIHATE IIPOBEPKY, OTIIAAKY KOJIA IIPOTPaMMBI;
- 0(OPMIISTH KOJI IPOrPaMMbl B COOTBETCTBHH CO CTAHJIAPTOM KOJUPOBAHMS,

MarepuanbHoe o0ecrnieyeHune:
— Pabouee mecTo npenoaBares: NEPCOHATBHBINA KOMITBIOTED, IIPOCKTOP, paboune MecTa
oOyyJaronuxcs, 10cka yueOHas, yueOHass MeOeb;
— IIporpammHoe o0ecnieueHue oOLIero ¥ NpodeccCuoHaIbHOrO Ha3HAYEHM S, B TOM YHCIIe
BKJTIOHarolee B cedst 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. @opMyIMpOBKa 3a1a4u:

CpenctBaMy MOJYJIBHOTO MPOTrPAMMUPOBAHMS PELIUTH 3a/1a4y 00pabOTKH OJTHOMEPHOTO YHCIIOBOTO
MaccHBa.

Haiitn cymMy 371€MEHTOB [0 IEPBOTO MOJIOKUTEIBHOTO U IPOU3BEIEHUE OCTAIBHBIX 2JIEMEHTOB.
1.®opMynupoBKa 3aaauu:

CpenctBaMy MOJYJIBHOTO MPOTrPAMMUPOBAHMSI PELIUTH 3a/1a4y 00paOOTKH OJTHOMEPHOTO YHCIIOBOTO
MaccHBa.

Haiitn kommaecTBO 3JIEMEHTOB, CTOAIIINX Ha HEYETHBIX MECTaX U MEHBIINX 3aJaHHOI'O Yyucia.

IHopsioK BBINIOJIHEHHS PA0OTHI
— CocTaBUTh MaTEMaTHYECKYIO MOJIEND 3a/1aUH.
— BriOpats 1 000cHOBaTh HanbosIee parMOHATBHBIA METOJ PEIICHUS 3a/1a4H;
— Pa3paGotarp anroputm i1 penieHus 3a1aum.
— Hanucate 1 0TIaAUTH IPOTpaMMYy.
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Xox padoThI:
- BBIZLGJII/ITB BXOOHBIC U BBIXOAHBIC JaHHBIC

— Iloctpouts 6J10K-CXEMY COTJIACHO TUIY AJITOPUTMHUUECKON KOHCTPYKLIUU
— Hamucars nporpaMMHBIi KO Ha SI3BIK TPOrPaMMHUPOBAHUS M IPOBEPUTH pabOTy KOJa C
BXOJHBIMU [TapaMeTpaMHu.

®opMa npeaocTaBIeHus pe3yJibTaTa
— AJIropuT™M IpOrpaMMsl.
— Kog nporpaMmsl.

Kpurepum ouenkmn:

«OTIMYHO» - TEOPETHYECKOE COAEp)KaHUE Kypca OCBOCHO IOJIHOCTHIO, 0e3 mpoOesoB, YMEHHS
cOpMUPOBaHbI, BCE MPEAYCMOTPEHHBIE MPOrpaMMOil ydeOHble 3aJaHUs BBIIOJHEHBI, KAYeCTBO HX
BBIINTOJIHEHHU S OLICHEHO BBICOKO.

«XOpoIIo» - TEOPETUUECKOEe COAEPKaHHE Kypca OCBOCHO IMOJIHOCTBIO, Oe3 MpoOeioB, HEKOTOPHIE
yMeHus1 Cc(HOPMHUPOBAHBI HEAOCTATOYHO, BCE MPEIyCMOTPEHHBIE MPOTPaMMON ydeOHBIC 3alaHHs
BBITIOJTHEHBI, HEKOTOPBIE BUBI 3aJJaHUI BBIIIOJIHEHBI C OLIMOKaAMHU.

«Y 1OBJIETBOPUTEILHOY» - TEOPETUUYECKOE COJIEP)KaHUE Kypca OCBOEHO YaCTHYHO, HO MPOOeNbl He
HOCSIT CYIIECTBEHHOT'O XapakTepa, He0OXOANUMbIE YMEHUS padOThl C OCBOEHHBIMMATEPHAIOM B OCHOBHOM
cOopMHpOBaHbI, OOJBIIMHCTBO MPEIYCMOTPEHHBIX MPOTPaMMO OOy4YeHHs Y4YeOHBIX 3aJaHHi
BBITIOJTHEHO, HEKOTOPBIE U3 BHITIOJHEHHBIX 3a/IaHUN COJIEPKaT OLIUOKHU.

«HeynoBIeTBOPUTEIBHOY» - TEOPETHUECKOE COACPKaHUE Kypca HE OCBOCHO, HEOOXOUMBbIC YMEHUS
He c()OPMUPOBAHBI, BHIIOTHEHHBIC YYEOHBIE 3aJaHHSI COIEPIKAT IPyObIe OIIMOKH.
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Tema 3.3. Moay/jibHOe MIPOrpaMMHpPOBaHHE

JlaGoparopnoe 3ansTue Ne 15 Coznanue 0M0IMOTEKH MOANPOrPaMM.
Iean padoThi:
— Hayuutbcs mpumeHsTh 0a30Bble MOHATHS TEOPUU MPUOMIKEHHBIX METOJIOB PEIICHMS 3ajad Ha
OBM.
— CdopmupoBaTh mpeiacTaBieHHEe 00 alropuTMax pelIeHUS MPHUKIAIHBIX 33134, HAy4UTCs
HAaIlMCAHMIO U OTJIAJKU IPOrPaMMHOIO KOja.
— BriOpatb u 000cHOBaTh HaubOJIe€ PALIMOHANBHBIN METO/ U AITOPUTM PELICHUS 3a/1a4H;
— PazpabotaTh anroput™m AJis pemieHus MPUKIAIHBIX 3a/1a4;
— Hanucars nporpaMMHbIi KO U OTJIJUTh IPOIPaAMMY.

Beinosinus padory, Bel Oyaere:
ymemb:
- pa3pabaTbIBaTh AJITOPUTMBI JUIsl KOHKPETHBIX 33/ay;
- HCIOJIB30BATh MPOTPAMMBI AJIs IpahuyecKoro 0ToOpaxKeHUs alrOPUTMOB;
- ONPEAETATH CI0KHOCTb PadOThI AITOPUTMOB;
- paboTaTh B cpe/ie IPOrpaMMHUPOBAHUS;
- PCaln30BbIBATH ITOCTPOCHHBIC AJITOPUTMBI B BUAC ITPOTI'paMM Ha KOHKPETHOM A3bIKC
IIPOrPaMMUPOBAHNS;
- BBIIIOJIHATH IIPOBEPKY, OTIAAKY KOHa IIPOTrPaMMBI;
- 0(OpPMIIATH KOJ IPOrpaMMbl B COOTBETCTBUHU CO CTAHIAPTOM KOJIMPOBAHMS;

MaTepnanbﬂoe odecreyeHue:
— Pabouee MecTO npernoaaBaTcClIA: HepCOHaJ'IBHHﬁ KOMIIBIOTEP, ITPOCKTOP, pa60qu MeCTa
oOydJaronuxcs, 10cka yueOHasi, yaeOHast MeOelb;
— IIporpammuoe obecnieuenue oouiero u npodheccCHoHaIbHOTO Ha3HAUEHHsI, B TOM YHCIIe
BKJTIOHarolee B cedst criemyromiee [10:
MS Windows 7 (moamucka Imagine Premium)
MS Office 2007
7 Zip
MS Visual Studio (moxmucka Imagine Premium)
Visual Studio Code
Calculate Linux Desktop

3aganue:

1.®opmynupoBKa 3a1a4un:

PeanuzoBath B Buae Moayisi HAOOp MOANPOTpPamMM Ui BBHIMOJTHEHUS CIEAYIOIIUX ONEepaluil Haj

00bIKHOBeHHBIME Jpo0simu Buna P/Q (P - nenoe, Q - HatypanbHOE):

— CIIOJKEHHUE;

— BBIYUTAHHC,

— YMHOXEHHUE;

— JIeJICHUE;

— COKpaIeHue apoou;

— Bo3BezeHue npoou B creneHb N (N - HaTypanbHOE);

— (yHKIMH, peau3yrollue ONepaiy OTHOIICHUsS (paBHO, HE paBHO, OOJbIIE WM PaBHO, MEHBIIE WU
paBHO, OOJIbIIIE, MEHBIIIE).

Hcnonb3ys 3TOT MOJYJIb, PELIUTh 33a4y:

Jlan maccuB A - MaccuB OOBIKHOBEHHBIX IpobOeil. Halitu cymmy Becex apoOei, OTBET NpeACcTaBUTh B BUE

HECOKpaTUMOM 1pobu. Beraucnuth cpennee apupmMeTHueckoe Bcex ApoOei, OTBET MPEACTaBUTh B BHUJE

HECOKpaTUMOU ApoOH.
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1.®@opmynupoBKa 3a/1a4uu:

Peanu3oBath B Buae MOIyJsi HA0Op MOAMPOTPAMM IS BBIMOTHEHHS CIEAYIOMIUX ONEepaluii Haj
00bIkHOBeHHBIMHE Jpo0simu Buaa P/Q (P - uenoe, Q - HarypanbHOE):

- CIIO)KCHUE;

- BEIYHUTAHHE;

- YMHOXKEHHUE;

- JICTICHHE;

- COKpallieHue 1podu;

- Bo3Beenue apoou B crernedb N (N - HaTtypanbHOE);

- GYHKINH, pealn3yoIue onepalii OTHOIICHHUS (PaBHO, HE PaBHO, OOJIBIIE WIJIM PAaBHO, MCHBINE WIIH
paBHO, OOJIBITIE, MEHBIIIE).

Hcnonb3ys 3TOT MOyJIb, PEIIUTh 33a4y:

Jan maccuB A - MaccuB OOBIKHOBEHHBIX Apo0eii. OTCOpTUPOBATH €ro B MOPSIKE BO3pACTaHUSI.

IMopsiok BbINOJHEHUS PA0OTHI
— CocTaBUTh MaTEMATUYECKYIO MOJICIIb 3a/1a4H.
— BriOpats 1 060cHOBaTh HanbOJIEE pallMOHATBHBIM METOJ] PELICHUS 3a/1a4H;
— Pa3pabortarpe anropuT™ s pEeNICHUS 3a1a9H.
— HanucaTe 1 0TIaAUTH IPOTPaAMMY.
Xoa padoTbI:
— BrigenuTb BXOAHBIE U BBIXOIHBIE JAHHBIE
— IlocTpoutsb G10K-CXEMY COTIIACHO THUITY aITOPUTMUUYECKON KOHCTPYKIIUU
— Hamnwucars nporpaMMHBIN KOJT Ha SI3BIK IPOTPAMMHUPOBAHUS U TIPOBEPUTH PadOTY KOJa C
BXOJHBIMHU TTapaMeTpamHu.
dopma npegocTaBiieHUs pe3yJabTaTa
— AJNropuT™m nporpamMmsl.
— Kox nporpammel.

Kpurepun ouenku:

«OTIMYHO» - TEOPETHUYECKOE COEp)KaHHE Kypca OCBOEHO IOJIHOCTBIO, 0e3 mpoOesoB, YMEHHs
c(OpMUPOBaHbI, BCE MPEAYCMOTPEHHBIE MPOrpaMMOil y4deOHble 3aJaHUs BBIIOJHEHBl, KAYeCTBO HX
BBITIOJTHEHUS OLIEHEHO BBICOKO.

«XO0poI10» - TEOPETUYECKOE COJIEPKAHUE Kypca OCBOCHO IOJIHOCTBIO, 0€3 MpOOENoB, HEKOTOPHIE
yMeHHsI Cc(OpPMHUpOBaHBl HEIOCTATOYHO, BCE MPEAYCMOTPEHHBIE MpOrpaMMol y4yeOHblE 3a/aHus
BBINOJIHEHBI, HEKOTOPBIE BU/IbI 3a/IaHUH BBITOIHEHBI C OIINOKaMH.

«Y IOBJIETBOPUTEIIBHO» - TEOPETUYECKOE COAEPKAHUE Kypca OCBOCHO YAaCTHYHO, HO IPOOEbl HE
HOCAT CYLIECTBEHHOI'O XapakTepa, HE0OX0IuMble yMEHHs pabOThl ¢ OCBOCHHBIMMATEPHAJIOM B OCHOBHOM
cOpMUPOBaHbI, OOJNBIIMHCTBO MPEIYCMOTPEHHBIX MporpaMmol oOy4deHus y4eOHBIX 3aJaHui
BBINOJIHEHO, HEKOTOPBIE U3 BBIIOJIHEHHBIX 33JJaHUN COZepKaT OLIHOKH.

«HeynoBieTBOPUTEIBHO» - TEOPETUUECKOE COAEPKAHNE Kypca HE OCBOEHO, HEOOXOMMbIE YMEHUS
He chopMUpOBaHBI, BHIIOJIHEHHBIE yueOHBIE 3aaHUs COJepKAT IPyObIe OIIMOKH.
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Tema 4.1 Yka3areau.

JlaGoparopHoe 3ansTue Ne 16 Ucnosib30BaHue yKkasaTeJieii 151 OpraHu3anum CBA3aHHbIX CIIUCKOB.
Iean padoThi:

— Hayuutbcs mpumeHsTh 0a30Bble MOHATHS TEOPUU MPUOMIKEHHBIX METOJIOB PEIICHMS 3ajad Ha
OBM.

— CdopmupoBaTh mnpelacTaBieHHEe 00 aJIropuTMax peuieHUs MPUKIAIHBIX 3a/1a4, HAy4uTCs
HAaIlMCAHMIO U OTJIAJKU IPOrPaMMHOIO KOja.

— BreiOpats u 000cHOBaTh HaubOJIEE PAllMOHANBHBINA METO U AJITOPUTM PELLICHUS 3a7a4u;

— PazpabotaTh anroput™m AJis pemieHus MPUKIAIHBIX 3a/1a4;

— Hanucars nporpaMMHbIi KO M OTJAJUTh IPOIPAMMY.

Beinosinus padory, Bel Oyaere:
ymemb:
- pa3pabaTbIBaTh AJITOPUTMBI JUIsl KOHKPETHBIX 33/ay;
- HCIOJIB30BATh MPOTPAMMBI AJIs IpahuyecKoro 0ToOpaxKeHus alrOPUTMOB;
- ONPEAETATH CI0KHOCTb PadOThI AITOPUTMOB;
- paboTaTh B cpe/ie IPOrpaMMHUPOBAHUS;
- PCaln30BbIBATH ITOCTPOCHHBIC AJITOPUTMBI B BUAC ITPOTI'paMM Ha KOHKPETHOM A3bIKC
IIPOrPaMMUPOBAHNS;
- BBIIIOJIHATH IIPOBEPKY, OTIAAKY KOHa IIPOTrPaMMBI;
- 0(OPMIIATH KOJI IPOrpaMMbl B COOTBETCTBUHU CO CTaHIAPTOM KOJMPOBAHMS;

MarepuanbHoe o0ecrnieyeHune:
— Pabouyee MecTo npenoaBaTeis: NepcoHaIbHbIA KOMIBIOTEDP, IPOEKTOP, paboure MecTa
oOydJarouxcs, 10cka yueOHasi, yueOHast MeOelb;
— IIporpammuoe o6ecrieueHne oo1ero 1 npoheCcCHOHAILHOIO Ha3HAYCHMS, B TOM YHUCIIe
BKJTIOHarolee B cedst criemyromiee [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 3a/1a4u:
CdhopmupoBaTh OAHOCBSI3HBIA CHHCOK M3 D 3amucel, yJaluTh 3alHCH, yIOBIETBOPSIOIINE HEKOTOPOMY
YCJIOBHUIO, 1 BBIBECTU CIITMCOK Ha SKpaH.
3anmcek COMEPKUT MapKy MarHUTOPOHA, KAYeCTBO, IIEHY. Y TaIUTh U3 CIHCKa 3amucH ¢ 1eHoi Hke 800

pyo.

1. ®opMynaupOBKa 3a1a4u:

CdopmupoBaTh OJHOCBSI3HBIN CIHCOK W3 S 3amuced, yAaauTh 3allUCH, YIOBIETBOPSIOIINE HEKOTOPOMY
YCIJIOBHIO, ¥ BBIBECTH CIIUCOK Ha DKPaH.

3anuch coAepKUT GaMUINIO U 4 OLEHKU. Y IaTuTh U3 CIIUMCKA 3allMCH C HEYI0BIETBOPUTEIbHBIMU
OLICHKAMHU

IHopsioK BhINIOJIHEHHS PA0OTHI
— CocTaBUTh MAaTEMATUYECKYO MOJEIb 3a/1a4N.
— BriOpath 1 060cHOBaTH HanboJIEe PAMOHATBHBIM METO PELLICHUS 3a]Iauu;
— Pazpabotatp anropuT™ Ui pelieHus 3a1a4H9.
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— Hamucate 1 oTiIaguTH IpOrpaMmy.

Xon paborsr:
- BBIILGJII/ITB BXOAHBIC U BBIXOAHBIC JAHHBIC
— Iloctpouts 6JI0K-CXEMY COTTIACHO TUIY AJITOPUTMHUUECKON KOHCTPYKLIUU
— Hamnucars nporpaMMHBIM KO Ha SI3bIK IPOrpaMMHUPOBAHUS U IIPOBEPUTH pabOTy KOJa C
BXOJIHBIMH ITapaMeTpaMH.

®opma npeaocTaBjieHus pe3yJbTaTa
— AJIropuT™ porpaMmsl.
— Koxa nporpammel.

Kpurepum ouenkmn:

«OTIHYHO» - TEOPETHUYECKOE COAEp)KaHUE Kypca OCBOEHO IOJIHOCTBIO, 0e3 IpoOesoB, YMEHMs
c(OpMHPOBAHBI, BCE MPEIyCMOTPEHHBIE MPOrpaMMON y4deOHBIC 3aJaHWsl BBINOJHEHBI, KauyeCTBO HX
BBINOJIHEHUS OLIEHEHO BBICOKO.

«XOopouio» - TEOPETUUECKOE COAEPKAHUE Kypca OCBOECHO IOJIHOCTBIO, O€3 Mpo0enoB, HEKOTOphIE
yMeHus: CcGhOpPMHUPOBAHbl HEIOCTaTOYHO, BCE IMPEJYCMOTPEHHBbIE MpOrpaMMON YydeOHblE 3aJjaHus
BBITIOJTHEHBI, HEKOTOPbIE BUbI 3aJJaHUI BBIIIOJIHEHBI C OLIMOKaMHU.

«Y IOBJIETBOPUTEIIBHO» - TEOPETUYECKOE COJEp)KaHUE Kypca OCBOCHO YAaCTMYHO, HO IPOOebl He
HOCAT CYIIECTBEHHOTO XapaKTepa, HE0OX0IMMbIe YMEHHs paOOThl ¢ OCBOCHHBIMMATEPHAJIOM B OCHOBHOM
copMHpOBaHbl, OOJBIIMHCTBO MNPEJYCMOTPEHHBIX HPOrpaMMoOi oOOydeHHs y4eOHbIX 3aJaHul
BBITIIOJIHEHO, HEKOTOPBIE U3 BHIIIOJHEHHBIX 3a/IaHUN COJIEPKaT OLINOKHU.

«HeynoBieTBOPUTEIBHO» - TEOPETUUECKOE COAEPKAHUE Kypca HE OCBOEHO, HEOOXOAMMbIE YMEHHUS
He chopMUpOBaHBI, BHIIOJHEHHBIE yUeOHBIC 3aaHUS COAEPKAT TPYObIe OITHOKH.
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Tema 4.1 Yka3areau.

JlaGoparopHoe 3ansiTie Ne 17 U3yuyeHne HHTETPUPOBAHHOM cpebl pa3padoTyuKa.
Iesan padoThi:
— Hayuutbcs mpumeHsTh 0a30Bble MOHATHS TEOPUU MPUOMIKEHHBIX METOJIOB PEIICHMS 3ajad Ha
OBM.
— CdopmupoBaTh mnpelacTaBieHHEe 00 aJIropuTMax peuieHUs MPUKIAIHBIX 3a/1a4, HAy4uTCs
HAaIlMCAHMIO U OTJIAJKU IPOrPaMMHOIO KOja.
— BriOpatb u 000cHOBaTh HaubOJIe€ PALIMOHANBHBIN METO/ U AITOPUTM PELICHUS 3a/1a4H;
— PazpabotaTh anroput™m AJis pemieHus MPUKIAIHBIX 3a/1a4;
— Hanucars nporpaMMHbIi KO U OTJ3JUTh IPOTPaAMMY.

Beinosinus padory, Bel Oyaere:
ymemb:
- pa3pabaTbIBaTh AJITOPUTMBI JUIsl KOHKPETHBIX 33/ay;
- HCIOJIB30BATh MPOTPAMMBI AJIs IpahuyecKoro 0ToOpaxKeHUs alrOPUTMOB;
- ONPEAETATH CI0KHOCTb PadOThI AITOPUTMOB;
- paboTaTh B cpe/ie IPOrpaMMHUPOBAHUS;
- PCaln30BbIBATH ITOCTPOCHHBIC AJITOPUTMBI B BUAC ITPOTI'paMM Ha KOHKPETHOM A3bIKC
IIPOrPaMMUPOBAHNS;
- BBIIIOJIHATH IIPOBEPKY, OTIAAKY KOHa IIPOTrPaMMBI;
- 0(OpPMIIATH KOJ IPOrpaMMbl B COOTBETCTBUHU CO CTAHIAPTOM KOJIMPOBAHMS;

MaTepnanbﬂoe odecreyeHue:
— Pabouee MecTO npernoaaBaTcClIA: HepCOHaJ'IBHHﬁ KOMIIBIOTEP, ITPOCKTOP, pa60qI/Ie MeCTa
oOydJaronuxcs, 10cka yueOHasi, yaeOHast MeOelb;
— IIporpammuoe obecnieuenue oouiero u npodheccCHoHaIbHOTO Ha3HAUEHHsI, B TOM YHCIIe
BKJTIOHarolee B cedst criemyromiee [10:
MS Windows 7 (moamucka Imagine Premium)
MS Office 2007
7 Zip
MS Visual Studio (moxmucka Imagine Premium)
Visual Studio Code
Calculate Linux Desktop
3anaunmue:
®opMynHupoOBKa 3a1a4u:
HBy‘lI/ITB AJITOPUTM PCHICHUS 3aJa4U OIMPECACIICHUS TPACKTOPHUH ITOJICTA CHApsAAa, 3allyIIICHHOT'O ITOX
YIJIOM K TOPU3O0HTY.
YPaBHeHI/Iﬂ, OMMUCBIBAIOIINE ABUXKXCHUEC CHapsAaAa, T.€. 3aBUCUMOCTb €0 KOOPAHWHAT Xu y OT BPpEMCHU t ,
npomeamero ¢ MOMCHTA BbICTPEJIA, BBITIIAAAT CICAYOIHUM 06pa30M:

x(t)=x+V,,t;

-~

I
_\(t) = _\'” + “/“\, — g‘, $

Vo, =V cosa;

31ech BBEICHBI CIICIYIOIINE 0003HAYCHHUS:
X0, Yo— KOOpPJIMHATHI HAYAJIbHOM TOYKHU TPACKTOPUH TI0JICTa CHAPSIIA, M;
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Vo — HavaybHas CKOPOCTh CHapsia, M/C;

0. — YTOJI HAKJIOHAa HAYaJIbHOTO YYacTKa TPACKTOPHH MOJIeTa CHApsIa, Pa;

Vo V()y — TIPOCKIMH BEKTOpa HaYaJIbHONH CKOPOCTH o HAa KOOPAMHATHBIE OCH X M Y , COOTBETCTBEHHO, M/C;
g — yckopeHue cBoOoHoTO najaeHus, g = 9,81 M/c?.

Bynem cuutarh, 4TO HEOOXOAUMO OTIPENIEITHUTH MOJIOKEHUE (KOOPAWHATHI) CHAPsia B MOMEHTBI BpEMECHH
Oc, At, 2At, ..., (n —1)At, npuyem

At = £ ;
n-—1
rac T — BpEMs IIOJIETA CHapsAaa, C,
N — 4ucio TOYCK, B KOTOpBIX paCC‘II/ITBIBaIOTCSI KOOpZ[I/IHaTBI TpaeKTOpI/II/I I10-
JICTAa CHapsaa.
Benuunna T onpenensiercst mo opmyiie

N/
2V, .

~
I

g

Wcxons u3 3anMCaHHbBIX BEINIC YPAaBHEHUH, allTOPUTM PEIICHUS 3a7]a91 COCTOUT U3 CIICTYIOIIHX
JIEUCTBUIA:
1. BgecTtu HadanmbHBIC 3HAYEHUS CKOpocTH cHapsa VO, yriia HakiIoHa HA4aIbHOTO yJacTKa
TPACKTOPHUH 0L K YKCIIO TOYEK N.
Beruncnuts 3nauenne VOX
Boraucnuts 3nauenue VOy
Ipucsonts g = 9,81 m/c%.
Beruucaute T
Breraucnuts At
[TpucBouTs i = 1.
[TpucBownts t = 0.
Berauciuts X(t)
0. BoruuciuTs Y(t)
1. BeiBecTH KOOpIMHATHI CHApAA.
12. ITpucBonth t =t +At .
13. Ilpucsownts i =i +1.
14. Ecnu i n, To mepeiTH K miary 9, iHa4e 0OCTaHOBUTH BBITTOJHEHUE MPOTPAMMBI.
Hanucats nporpammy, BEIYUCISIONIYIO KOOPAMHATHI TPAEKTOPUHU TIOJIETa CHapsAa
BBITIOTHUTE KOMITAJISATIAIO TTPOTPAMMBEI.
HcnpaBUTh CHHTAaKCUYECKUE OMIMOKH, €CIIM TaKhe UMEIOTCS, U TOBTOPUTHh KOMIUJISILIMIO POTPAMMBI.
3amycTUTh MPOTrpamMMy ¥ TIPOAHATU3UPOBATH PE3YJIBTATHI €€ PAOOTHI.
Jlo6aBuTh B 0kHO mpocMmotpa Watch nepemennsie t, T, n, .

RROooo~NO 0N

IHopsioK BhINIOJIHEHHS PA0OTHI
— CocTaBUTh MaTEMaTHYECKYIO MOJIEND 3a/1aUH.
— BriOpath 1 060cHOBaTH HanboJee PAMOHATBHBIN METO PELLICHUS 3a/]auu;
— Pazpabotath anropuTm Ui pelieHus 3a1a4Hn.
— Hanmcate 1 oTaaUTh IPOrpaMMmy.
Xox pa0dorsI:
— BrlmenuTs BXOIHBIE U BBIXOJHBIE JaHHBIE
— Tloctpouts 6J0K-CXEMY COTJIACHO THITY aITOPUTMUYECKON KOHCTPYKIHH
— Hanwucars nporpaMMHBII KOJT Ha SI3bIK IPOrpaMMUPOBaHUS U IPOBEPUTH paboTy Koja ¢
BXOJIHBIMH ITapaMeTpaMH.

®opma npegocTaBiieHus pe3yJbTaTa
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— AJTOpUTM IPOTrpaMMBblI.
— Kona nporpammel.

Kpurepun onenku:

«OTIMYHO» - TEOPETHUYECKOE COAEp)KaHUE Kypca OCBOCHO IOJIHOCTHIO, 0e3 mpoOenoB, YMEHHS
cOpMUPOBaHbI, BCE MPEAYCMOTPEHHBIE MPOrpaMMOil ydeOHble 3aJaHUS BBIOJHEHBI, KAueCTBO HX
BBITIOJTHEHUS OLIEHEHO BBICOKO.

«XOpouIo» - TEOPETUUECKOe COAEpKaHHE Kypca OCBOCHO IMOJIHOCTHIO, O3 MpoOeioB, HEKOTOphIE
yMeHus1 Cc(HOPMHUPOBAHBI HEAOCTATOYHO, BCE MPEIyCMOTPEHHBIE MPOTPaMMON ydeOHbIE 3aJaHHs
BBITIOJTHEHBI, HEKOTOPBIE BUbI 3aJJaHUI BBIIIOJIHEHBI C OLIMOKaMHU.

«Y IOBJIETBOPUTEIIBHO» - TEOPETUYECKOE COJAEPIKaHUE Kypca OCBOCHO YAaCTHYHO, HO IMPOOENbl He
HOCSIT CYIIECTBEHHOI'O XapakTepa, He0OXOAUMbIE YMEHUS pabOThl C OCBOEHHBIMMATEPHAIOM B OCHOBHOM
copMHpOBaHbl, OOJBIIMHCTBO MPEAYCMOTPEHHBIX NPOTpaMMOi OOy4deHHs Y4eOHBIX 3aJaHHl
BBINIOJTHEHO, HEKOTOPBIE U3 BHIIIOJHEHHBIX 33/IaHUN COJIEPKaT OLINOKH.

«HeynoBneTBOpUTENBHO» - TEOPETUUECKOE CO/IEpKAHUE Kypca HE OCBOEHO, HEOOXOAUMbIE YMEHMUSI
He c()OPMUPOBAHBI, BHITIOJHEHHBIC yUeOHbIE 3aJaHHsI COAEPKAT IPyObIe OIINOKH.
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Tema 4.1 Yka3areau.

JlaGoparopnoe 3ansiTue Ne 18 Co3naHue npoekra ¢ HCMOJb30BAHNEM KOMIIOHEHTOB /IJIsl padoThI €

TEKCTOM.
Hean padoTbI:

HayunTbcs npuMeHsATh 0a30BbIE MOHATHS TEOPUU NMPHONMKEHHBIX METOJOB pEIICHHs 33j1a4 Ha
OBM.
CdhopmupoBaTh mpeacTaBieHHE 00 alropuTMax peleHUs NPUKIAAHBIX 3a]ad, HAyduTCs
HAIMCAHUIO M OTJIAJKH HPOTrPaMMHOTO KOJa.
BriOpath 1 060cHOBaTH HanboIIEe PAllHOHAIBHBIA METO/ U aJITOPUTM PEIICHUS 3a/1a4H;
Pa3paboTars anroput™ i pemeHus IpUKIAIHbIX 3a/1a4;
Hamnmcate mporpaMMHBIN KO ¥ OTJIAIUTh IPOTPAMMY.

Boinosinus padory, Bel Oyaere:

ymemb:

- pa3pabaTbIBaTh AITOPUTMBI [T KOHKPETHBIX 33/a4;

- HCII0JIb30BATh IPOrPaMMBbI JUIsl rpapuuecKoro oTo0pakeHus alropuTMOB;

- ONPEAETATh CI0XKHOCTh PabOThI AITOPUTMOB;

- paboTaTh B cpejie MPOrpaMMHUPOBAHUS;

- peaJIM30BBIBATH IOCTPOCHHBIE AIITOPUTMBI B BUJIE IPOTPaMM Ha KOHKPETHOM SI3BIKE

IIPOrpaMMHUPOBAHUS;

- BBIIOJIHATD IIPOBEPKY, OTIIAAKY KOJa IIPOIrpaMMBI;
- O(bOpMJI?ITI) KO 1mmporpaMmbl B COOTBETCTBUU CO CTAHAAPTOM KOAUPOBAHUA;

MarepuanbHoe o0ecrnieyeHne:
Pabouee mecTo npenogaBarens: NEPCOHATBHBIN KOMITBIOTEp, IPOEKTOP, pabourie MecTa
o0yyaromuxcs, 10cKa yueOHasi, yueOHast meOeb;
[IporpamMmmMHoe obecrieueHue oo1ero u NpodecCuOHaILHOrO Ha3HAUEHUS, B TOM YHCTIe
BKJITOYaroniee B ceds cienyrouiee [10:
MS Windows 7 (moamucka Imagine Premium)
MS Office 2007
7 Zip
MS Visual Studio (moamucka Imagine Premium)
Visual Studio Code
Calculate Linux Desktop

3aganue:

1. ®opMynupoOBKa 3a1a4K:

KomMmmprotep NOMKEH 3anpocuTh MMs I0Jb30BaTelsd (mapoib). Ecinu mosnb3oBaTens JAeT NMPAaBUIIBHBIN
OTBET (BBOAMT 3HAKOMOE MMs, Hampumep, Bacs), To KomMmbIOTEp MPUBETCTBYET ero. B ciydyae BBona
7000r0 JIPYroro €ji1oBa, KOMIBIOTEP JIOJKEH pearupoBaTh MHa4e, HalpUMep, BRIBOAUTH 3ampoc: "A rae
Baca?"

/¥ Nposepra wmenn H=E3
Cryuure! TYK-TyK I
Kro tam?

Beeoute uma U HasmmiTe OK  |Bacs
OK |

3npascTeym, Baca!
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ITopsinok BbINOJIHEHHS padOTHI
— CocTaBUTbh MaTEMaTHYECKYIO MOJIENb 3a1aUH.
— BriOpaTs 1 060cHOBaTH HanOOJIEEe PAMOHATBHBIM METO PELICHUS 3a]Ia4u;
— PaspabotaTh anropuTm I pelieHus 3a1aun.
— Hamnucate 1 oTiIaguTh IPOrpaMmy.
Xopn padorsi:
— BblaenuTs BXOJHBIE U BBIXOJIHBIE IaHHbIE
— IlocTpouts OJ0K-CXEMY COINIACHO THUILY JIFTOPUTMUYECKON KOHCTPYKIMH
— Hamnucars nporpaMMHBIM KO Ha SI3bIK IPOrpaMMHUPOBAHUS U IIPOBEPUTH pabOTy KOJa C
BXOJIHBIMM [TapaMeTpaMH.

®opma npegocTaBieHust pe3yJibTaTa
— AIropuTM™M pOrpaMMsl.
— Koxa nporpammel.

Kpurepum ouenkmu:

«OTIMYHO» - TEOPETUYECKOE COJAEPKAHME Kypca OCBOEHO IOJIHOCTBIO, 0€3 MpoOesoB, yMEHHUs
c(OpMHpOBaHBI, BCE MPEIyCMOTPEHHbIC MPOrpaMMON y4yeOHbIe 3aJaHusl BBINOJHEHBI, KaueCTBO MX
BBITIOJTHEHUS OLIEHEHO BBICOKO.

«XOopo1Io» - TEOPETUUECKOE COJepKaHUE Kypca OCBOEHO IOJIHOCTBIO, 03 MpoOeoB, HEKOTOpPhIE
yMeHus1 Cc(HOPMHUPOBAHBI HEAOCTATOYHO, BCE MPEIyCMOTPEHHBIE MPOTPaMMON ydeOHBIC 3alaHUs
BBINOJIHEHbI, HEKOTOPBIE BU/IbI 3a/IaHUH BBIMOIHEHBI C OIINOKaMH.

«Y IOBJIETBOPUTEIIBHO» - TEOPETUYECKOE COJAEP)KaHUE Kypca OCBOCHO YAaCTMYHO, HO IPOOebl He
HOCAT CYIIECTBEHHOT'O XapaKTepa, HE0OX0IUMbIE YMEHHs pabOThl ¢ OCBOCHHBIMMATEPHAJIOM B OCHOBHOM
copMHpOBaHbl, OOJBIIMHCTBO MHPEJYCMOTPEHHBIX HPOrpaMMoOi o0oOydeHHs yueOHbIX 3aJaHuil
BBITNIOJTHEHO, HEKOTOPBIE U3 BHIIIOJHEHHBIX 33/IaHUN COJIEpKaT OLINOKU.

«HeynoBneTBOPUTEIHHO» - TEOPETUUECKOE COZIEpKAHNE Kypca HE OCBOEHO, HEOOXOMMbIE YMEHUS
He c()OpMUPOBAHBI, BHIIOJHEHHBIE YYEOHbIE 3aJaHUSI COIepKaT rpyOble OIMOKH.

44



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

JladoparopHnoe 3ansaTue Ne 19 Co3nanmne npoekra ¢ HCH0J1b30BAHMEM KOMIIOHEHTOB BBOJIA U
0TO0paKeHHsl YK Ces, AT U BpEeMEeHH.
ean padoThi:

— Hayuutbcs mpumeHsTh 0a30Bble MOHATHS TEOPUU MPUOMIKEHHBIX METOJIOB PEIICHMS 3aja4 Ha
OBM.

— CdopmupoBaTh mnpelcTaBieHHEe 00 aJIropuTMax peuieHus MPUKIAIHBIX 3a/1a4, HAy4uTCs
HAaIMCAHMIO U OTJIAJKHA IIPOTrPaMMHOIO KOJa.

— BriOpatb u 000cHOBaTh HanbOJI€€ PALIMOHANBHBIN METO/ U AITOPUTM PELICHHS 3a/1a4H;

— PazpaboraTh anroput™m AJis pemieHus MPUKIAIHBIX 3a/1a4;

— Hanucars nporpaMMHbIi KOJ M OTJIJUTh IPOTPAMMY.

Borinosinus padory, Bel Oynere:
ymems:
- pa3zpabaThIBaTh aJrOPUTMBI JIJIsl KOHKPETHBIX 3a7a4;
- HCII0JIB30BATh MPOTPaMMBI [Tl TpapUuecKoro 0ToOpakeHus alrOpUTMOB;
- OIPEIENISITh CJI0KHOCTh Pa0OTHI AJITOPUTMOB;
- paboTaTh B cpesie IpOrpaMMUPOBAHNUS;
- PpCajlu30BbIBATH ITOCTPOCHHBIC AJITOPUTMBI B BUAC ITPOTI'paMM Ha KOHKPETHOM A3bIKC
MIPOrPaMMHUPOBAHUS;
- BBIIIOJIHATE IIPOBEPKY, OTIIAAKY KOJIa [IPOTPaMMBI;
- 0(OPMIISTH KOJI IPOrPaMMbl B COOTBETCTBHH CO CTaHIAPTOM KOJUPOBAHMS,

MaTepna.m)Hoe odecreueHue:
— Pabouee MecTo nmpenoaaBaTeJIAa: HepCOHaJ'IBHHﬁ KOMIIBIOTED, IIPOCKTOP, pa60qu MeCcTa
oOyyJaronuxcs, 10cka yueOHasi, yueOHass MeOeb;
— TIIporpammuoe obecneduenue oouiero u npodheccCuoHaIbHOTO Ha3HAUEHMsI, B TOM YHCIIe
BKJTIOHarolee B cedst crnemyromiee [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. ®opMyaMpOBKa 3a1a4H:

Co3znaiite npuaoKeHue, MpU BBIITOJIHEHUH KOTOPOTO Ha SKPaHE MOSBISAETCA OKHO C TEM K€ 3ar0JI0BKOM U
C TEMH € KOMIIOHEHTaMH, OTOOpakalolMMU JaTy M Bpems, 4To W Ha pucyHke. l[Bera wacteit
KaJleHAapei JOMKHBI OTJIMYAThCS OT CTAaHIAPTHOTO 1BeTa. KOMIIOHEHTHI JOMKHBI OTOOpaKaTh TEKYIYIO
naTy NN TeKymee BpeMSI. KOMHOHCHT KaneHnapﬂ JTOJIDKCH 6I>ITI) yCTaHOBJ'IeH C TeKYH_[I/IM MECILIEM B
CepeIMHE ITOr0 KOMIIOHEHTa C HCIIOJIb30BAaHHEM KHOIOK B €ro BepxHeill uactu. [lpu nemoHcrpanuu
BBIITOJIHCHU S HpI/IJ'IO)KeHI/IH OOIWUH U3 KOMIIOHCHTOB JaThl U BpeMeHI/I IOJI’KECH 6I)ITI) paCKpBIT TaK XK€, KakK
Ha PUCYHKE
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20 Compns (11 03 200

IMopsinok BbINOJHEHHUS PA0OTHI
— CocTaBUTh MaTEMaTHUECKYIO MOJIENb 33/1a4H.
— BriOpaTh 1 060CHOBaTh HanOOJEe PalOHATBHBIA METOJ PEIICHUS 33]1a9H;
— Pazpabotats anropuT™ Ui pelIeHUs 3a0a4H.
— Hanwucate 1 oT1aauTh IpOrpaMmy.
Xon padorsri:
- BI:II[CJII/ITB BXOIHBIC U BBIXOAHBIC TaHHBIC
— Tloctpouts 6510K-CXeMy COTTIACHO THUIY AITOPUTMHUYECKONH KOHCTPYKIIUU
— Hanwucars nporpaMMHBIi KOJT Ha SI3bIK IPOTPAaMMHUPOBAHUS U MPOBEPUTH PabOTY KO/a C
BXOJIHBIMH MTapaMeTPaMH.

®opma npeocTaBjieHUs pe3yabTara
— ANropuTM™ NporpaMmsl.
— Kox nporpammel.

Kpurepun onenkn:

«OTIMYHO» - TEOPETHUYECKOE COAEp:KaHUE Kypca OCBOCHO IOJIHOCTBIO, 0€3 IpoOeoB, YMEHHs
c(OpMHPOBaHBI, BCE MPEIyCMOTPEHHbIE MPOrpaMMON y4yeOHbIe 3aJaHusl BBINOJHEHBI, KaueCTBO HX
BBITIOJTHEHUS OLIEHEHO BBICOKO.

«XO0poI10» - TEOPETUYECKOE COJIEPHKAHUE Kypca OCBOCHO IOJIHOCTBIO, 0€3 MpOOENoB, HEKOTOPHIE
yMeHHsI Cc(OpPMHUpOBaHBl HEIOCTATOYHO, BCE MPEAYCMOTPEHHBIE MpPOrpaMMol y4yeOHblE 3a/JaHus
BBINOJIHEHBI, HEKOTOPBIE BU/IbI 3a/IaHUH BBITOJIHEHBI C OIINOKaMH.

«Y IOBJIETBOPUTEIIBHO» - TEOPETUYECKOE COAEP)KaHUE Kypca OCBOCHO YAaCTMYHO, HO MPOOenbl He
HOCSIT CYIIIECTBEHHOI'O XapakTepa, He0OXOANUMbIE YMEHHUS pabOoThl C OCBOEHHBIMMATEPHAIOM B OCHOBHOM
cOopMHpOBaHbl, OOJBIIMHCTBO MPEJYCMOTPEHHBIX HPOrpaMMoOil OOydeHHs yueOHbIX 3aJaHui
BBITIOJTHEHO, HEKOTOPBIE U3 BHIMIOJHEHHBIX 33/1aHUN COJIEpKaT OLINOKU.

«HeynoBneTBOPUTEIHHO» - TEOPETUUECKOE COZIepKAHNE Kypca HE OCBOEHO, HEOOXOMMbIe YMEHUS
He c()OpMUPOBAHBI, BHIIOJTHEHHBIE YUEOHbIE 3aJaHUSI COIepKaT rpyOble OIINOKH.
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Tema 5.1 OcHOBHBbIEC MPUHIHUIIBI 00bEKTHO-OPUEHTUPOBAHHOIO
nporpammuposanus (OOII)

JlabopaTopHoe 3ansiTue Ne 20 CoObITHS KOMIIOHEHTOB (3J1EMEHTOB YNPABJIEHNs), UX CYIIHOCTh U
Ha3HAYCHHUe
ean padoThi:

— Hayuutbcs mpumeHsTh 0a30Bble MOHATHS TEOPUU MPUOMIKEHHBIX METOJIOB PEIICHMS 3aja4 Ha
OBM.

— CdopmupoBaTh mnpelcTaBieHHEe 00 aJIropuTMax peuieHus MPUKIAIHBIX 3a/1a4, HAy4uTCs
HAaIMCAHMIO U OTJIAJKHA IIPOTrPaMMHOIO KOJa.

— BriOpatb u 000cHOBaTh HanbOJI€€ PALIMOHANBHBIN METO/ U AITOPUTM PELICHHS 3a/1a4H;

— PazpaboraTh anroput™m AJis pemieHus MPUKIAIHBIX 3a/1a4;

— Hanucars nporpaMMHbIi KOJ M OTJIJUTh IPOTPAMMY.

Borinosinus padory, Bel Oynere:
ymems:
- pa3zpabaThIBaTh aJrOPUTMBI JIJIsl KOHKPETHBIX 3a7a4;
- HCII0JIB30BATh MPOTPaMMBI [Tl TpapUuecKoro 0ToOpakeHus alrOpUTMOB;
- OIPEIENISITh CJI0KHOCTh Pa0OTHI AJITOPUTMOB;
- paboTaTh B cpesie IpOrpaMMUPOBAHNUS;
- PpCajlu30BbIBATH ITOCTPOCHHBIC AJITOPUTMBI B BUAC ITPOTI'paMM Ha KOHKPETHOM A3bIKC
MIPOrPaMMHUPOBAHUS;
- BBIIIOJIHATE IIPOBEPKY, OTIIAAKY KOJIa [IPOTPaMMBI;
- 0(OPMIISTH KOJI IPOrPaMMbl B COOTBETCTBHH CO CTaHIAPTOM KOJUPOBAHMS,

MaTepna.m)Hoe odecreueHue:
— Pabouee MecTo nmpenoaaBaTeJIAa: HepCOHaJ'IBHHﬁ KOMIIBIOTED, IIPOCKTOP, pa60tme MECTa
oOyyJaronuxcs, 10cka yueOHasi, yueOHass MeOeb;
— TIIporpammuoe obecneduenue oouiero u npodheccCuoHaIbHOTO Ha3HAUEHMsI, B TOM YHCIIe
BKJTIOHarolee B cedst crnemyromiee [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.dopmynupoBKa 3a1auu:

Bribepute cBOoe MHAMBUAYyAIbHOE 3aJaHKe. Y TOUHUTE YCIOBUE 3aJaHUs, KOJTUYECTBO, HAUMEHOBAHUE,
TUTBI UCXOMHBIX HaHHBIX. [Ipoutute B [lpmnoxkenun 1 ommcaHue CBOWCTB W OMUCAaHWE DJIEMEHTOB
ynpasineHuss Form, Label, TextBox, Button. C noMompr OKHa CBOHCTB YCTaHOBHUTE
MepBOHAYAIbHBIN 1IBET (POPMBI, MIPUGDT BHIBOAUMBIX CHMBOJIOB.

3ananue

- Pazmectute Ha dopme psin kHOmok (Button) HampOTHB KaxkJoW moje BBoja (TextBox) M OIHY
MeTKy (Label). Co3naiite 00pabOTYMKN COOBITHS Ha)KaTHs Ha JaHHBIC KHOIKH, KOTOPhIE OyIyT MEHSTh
TEKCT B MeTKe. TeKcT B MeTKe OepeTcst U3 MOJIsl BBOJIa HATPOTHUB HAXKUMAEMOUKHOIIKH.

- PazmecTute Ha popme psan kHomok (Button), u omHo nolie BBoAa(TextBox). Co3maiite 00paboTINKI
COOBITHS Ha)XKaTHsl Ha JaHHBIE KHOMKH, KOTOpbIe OyIyT MEHATh TEKCT Ha HaxaToW KHOmKe. TekcT Ha
KHOIIKe OepeTcs U3 MoJisl BBOJA.
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Iopsinok BbINMOJIHEHUSI PA0OTHI

— CocTaBUTbh MaTEMaTHUECKYIO MOJIENb 3a1a4H.
— BriOpaTh 1 060cHOBaTE HauboJIEEe PALMOHATIBHBIN METO PELLICHUS 3a/jauu;
— PaspabotaTh anropuTm I pelieHus 3aaun.
— Hamnucatp 1 oTaguTh IpOrpaMMmy.
Xopn padorsri:
— BblnenuTs BXOAHbBIE U BBIXOJHBIE TaHHBIE
— IlocTpouts O10K-CXEMY COINIACHO THUILY JITOPUTMUYECKON KOHCTPYKLIMH
— Hamnucars nporpaMMHBIM KO Ha SI3bIK IPOrpaMMHUPOBAHUS U IPOBEPUTH pabOTy KOJa C
BXOJIHBIMH ITapaMeTpaMH.

dopma npegocTaBIeHUs pe3yJbTaTa
— AJIropuTM™M pOrpaMMsl.
— Koxa nporpammel.

Kpurepum ouenkmu:

«OTIMYHO» - TEOPETHUYECKOE COAEp)KaHHE Kypca OCBOEHO IOJIHOCTBIO, 0e3 HmpoOesoB, YMEHMs
c(OpMHPOBAHBI, BCE MPEIyCMOTPEHHBIE MPOrpaMMON y4deOHBIC 3aJaHWsl BBIMOJHEHBI, KadyeCTBO HX
BBINOJIHEHUS OLICHEHO BBICOKO.

«XOopouio» - TEOPETUUECKOE COAEPKAaHUE Kypca OCBOECHO IOJIHOCTBIO, O€3 Mpo0eioB, HEKOTOphIE
yMeHus: CcGhOpPMHUPOBAHbI HEIOCTaTOYHO, BCE MPEJYCMOTPEHHbIE MpOrpaMMON YydeOHblE 3aJjaHus
BBITIIOJIHEHBI, HEKOTOPBIE BUbI 33JJaHUI BBIIIOJIHEHBI C OLIMOKaMHU.

«Y IOBJIETBOPUTEIIBHO» - TEOPETUYECKOE COJEP)KaHUE Kypca OCBOCHO YAaCTMYHO, HO MPOOebl He
HOCAT CYIIECTBEHHOTO XapaKkTepa, HE0OX0IMMbIe YMEHHs paOOThl ¢ OCBOCHHBIMMATEPHAJIOM B OCHOBHOM
copMHpOBaHbl, OOJBIIMHCTBO MPEJYCMOTPEHHBIX HPOrpaMMoOil oOOydeHHs y4eOHbIX 3aJaHMui
BBITIOJTHEHO, HEKOTOPBIE U3 BHIIIOJHEHHBIX 3a/IaHUN COJIEpKaT OLINOKU.

«HeynoBneTBOpUTEIHHO» - TEOPETHUECKOE COAEPKAHUE Kypca HE OCBOEHO, HEOOXOAMMbIE YMEHHS
He c()OPMUPOBAHBI, BHIIOJHEHHBIE YYEOHBIE 3aJaHUSI COIepKaT rpyOble OIIMOKH.
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Tema 5.1 OcHOBHBbIEC MPUHIHUIIBI 00 bEKTHO-OPUEHTUPOBAHHOIO
nporpammuposanus (OOII)

JlabopaTopHnoe 3ansitue Ne 21 Co3gaHue npoueayp Ha OCHOBe COOBITHH
Leab padoThi:
— Hayuutbcs npuMeHsATh 0a30BbIE MOHATUS TEOPUM MPUOJIMKEHHBIX METOAOB PELIECHUS 3ajad Ha
OBM.
— CdopmupoBarh MpeaCTaBICHHE 00 aNropuTMax pemeHus NPUKIATHBIX 33734, HAyIUTCs
HaIlMCaHUIO ¥ OTJIAJKU IPOrpaMMHOIO0 KOJa.
— BriOpatb u 060cHOBaTE HanOOJIEE PALMOHATIBHBIN METO U AJITOPUTM PELICHUS 3a/1a4H;
— Pa3paborars anroput™ ass peleHus NpUKIaAHbIX 3a/ay;
— Hanucare nporpaMMHBIi KOJl ¥ OTJIaAUTh IPOrpamMMy.

BobinosinuB padory, Bl Oyaere:
ymembs:
- pa3pa6aTBIBaTb AJITOPUTMBI JIS1 KOHKPCTHBIX 3a1a4;
- HCII0JIb30BATh IPOrPaMMBbI ISl rpapuuecKoro oToO0pakeHus alropuTMOB;
- OIPENENISITh CJI0KHOCTh Pa0OTHI AJITOPUTMOB;
- paboTaTh B cpesie IpOrpaMMUPOBAHNUS;

- peaJM30BBIBAaTh IOCTPOEHHBIE AITOPUTMBI B BUJIE ITPOTPaMM Ha KOHKPETHOM SI3BIKE
IIPOrpaMMHUPOBAHUS;

- BBIIIOJIHATH IIPOBEPKY, OTIIAAKY KOZA IIPOIPAMMBI;

- 0(OPMIIATH KOJ IPOrpaMMbl B COOTBETCTBUHU CO CTaHIAPTOM KOJIMPOBAHMUS;

MarepuaJsibHoe o0ecriedeHue:
— Pabouee mecTo nmpenoaaBaTeJIAa: HepCOHaHBHBIﬁ KOMIIBIOTED, IIPOCKTOP, pa60tme MECTa
o0yyaromuxcs, 10cKa yueOHasi, yueOHast meOeb;
— IIporpammuoe obecnieduenue oouiero u npodheccCHoHaIbHOTO Ha3HAUEHMsI, B TOM YHCIIe
BKITIOUarolee B ceds cnenyromee [10:
MS Windows 7 (moamucka Imagine Premium)
MS Office 2007
7 Zip
MS Visual Studio (moamucka Imagine Premium)
Visual Studio Code
Calculate Linux Desktop

3aganue:

1. ®opMynupoOBKa 3a1a4K:

CocraButh mporpammy, oroOpaxaronryro rpadpuku QyHkmmid Sin(X) m CoS(X) Ha wmHTepBaie [Xmin,
Xmax]. IIpemycMOTpeTh BO3MOXKHOCTH HM3MEHEHHS Pa3METKH KOOPAWHATHBIX OCEH, a TaK jKe Iara
noctpoenus Tabmuuel. [Ipexae Bcero, cienyer moMecTuTh Ha (GopMy caMm 3JIeMEHT yrpasieHus Chart.
OH pacrnonaraeTcs B MaHENIM 3JEeMEHTOB B pasfiene [lannbie. CUCOK TpauKOB XpaHUTCS B CBOWCTBE
Series, KOTOPBIA MOKHO U3MEHUTH, BRIOPAB COOTBETCTBYIOIIMI MTyHKT B OKHE CBOMCTB. IlockonbKy Ha
OJTHOM II0Jie TpeOyeTcs BBIBECTH JBa OTHIENbHBIX rpaduka (QyHKIMHA, HYXHO 100aBUTH elle OIUH
anemeHT. O0a 3JIeMeHTa, W CYHIECTBYIOIIMH M J00aBIEHHBIH, HYKHO COOTBETCTBYIOIIUM 00pa3zom
HACTPOMUTh: U3MEHUTH THUI AMarpaMMmbl ChartTypeHaSpline. 31ech e MOXKHO U3MEHUTh MOAINNCH K
rpadgukam ¢ abctpakTHbIX SeriesluSeries2Ha sin(x) U cos(X) — 3a 3TO OTBEYAaET CBOMCTBO Legend.
Hakomner, ¢ momomipio cBoiicTBa BorderWidth MOXKHO caenarh JUHUIO Tpaduka 1Mo - TOJIIIE, a 3aTeEM
MTOMEHSIThH LIBET JMHHUHU C TIOMOIIIbIO cBolcTBa Color.

3aganue

[ToctpoiiTe rpaduk GyHKIIUH U1 CBOETO BapuaHTa. TabIuIly JaHHBIX HOIYYUTh IyTEeM U3MEHEHUS
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napamerpa X ¢ marom dX. Jlo6aBbTe BTOpOit rpaduK AJIs MPOU3BOIBHOMN ()YHKIIHH.

1) y= 107%bc / x + cosva’x, 2) y= 1_2(3.[))33-“2 + x.
Xy==1.9;%,=3.5%x=03; %o =—0.75; %, =—-1.5;dx=—-0.05;
a=-1.25;b=-1.5;¢ =0.75; da=1.5;b=12;

ITopsinok BbINOJHEHHS PpadOTHI

— CocTraBUTh MaTEMaTHYECKYIO MOJIENb 3aJauH.

— BriOpaTh 1 060cHOBaTE HauboJIEE PALMOHATIBHBIN METO PELLICHUS 3a/]auu;
Pazpabotare anroputm Ui peuieHus 3a1aumn.

— Hanucats 1 oT1a1UTh IpOrpamMMmy.
Xopn padorsri:

— BblaenuTb BXOJHBIE U BBIXOJIHBIE IaHHBIE

— IlocTpouts 610K-CXEMY COIIACHO THUILY AJITOPUTMUYECKON KOHCTPYKIMH

— Hanwucars nporpaMMHBII KOJT Ha SI3bIK IPOTPaMMUPOBaHUs U IIPOBEPUTH paboTy Koja ¢

BXOJIHBIMH [TapaMeTpaMH.

dopma npegocTaBieHus: pe3yJbTaTa
— ANTOpUTM MIPOTPAMMBI.

— Koxa nporpammel.

Kpurepun ouenku:

«OTIMYHO» - TEOPETHUYECKOE COAEP:KaHUE Kypca OCBOEHO IIOJIHOCTBIO, 0€3 IpoOesoB, YMEHHMs
c(OpMHpOBaHBI, BCE MPEIyCMOTPEHHbIC MPOrpaMMON y4yeOHbIe 3aJaHus BBINOJHEHBI, KaueCTBO MX
BBITIOJTHEHUS OLIEHEHO BBICOKO.

«XO0poI10» - TEOPETUYECKOE COJIEPHKAHUE Kypca OCBOCHO IOJIHOCTBIO, 0€3 MpOOENoB, HEKOTOPHIE
yMeHHsI Cc(OpPMHUpOBaHBI HEJOCTATOYHO, BCE MPEAYCMOTPEHHBIE MpPOrpaMMol y4yeOHblE 3a/laHus
BBINOJIHEHBI, HEKOTOPBIE BU/IbI 3a/IaHUH BBIMOJIHEHBI C OIIMOKaMH.

«Y IOBJIETBOPUTEIIBHO» - TEOPETUYECKOE COAEPKAHUE Kypca OCBOCHO YAaCTHYHO, HO IPOOEbl HE
HOCAT CYLIECTBEHHOI'O XapakTepa, HE0OX0IuMble yMEHHs pabOThl ¢ OCBOCHHBIMMATEPHAJIOM B OCHOBHOM
cOpMUPOBaHbI, OONBIIMHCTBO MPEIYCMOTPEHHBIX MpOorpaMmMol oOydeHus y4eOHBIX 3aJaHui
BBINOJIHEHO, HEKOTOPBIE U3 BBIITOJIHEHHBIX 33JJaHUN COZepKaT OLIHOKH.

«HeynoBieTBOPUTEIBHO» - TEOPETUUECKOE COAEPKAHUE Kypca HE OCBOEHO, HEOOXOAUMBIE YMEHHUS
He chopMupOBaHbI, BHIIIOJHEHHbIE yUeOHBIE 3aaHUs COJiepkKaT rpyOble OLINOKH.
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Tema 5.2 UHTerpupoBaHHasi cpeja pa3padoT4yuka.

JladopaTopHoe 3ansiTie Ne 22 Co31aHHe MPOEKTA C UCIOJIb30BAHNEM KHOMOYHBIX KOMIIOHEHTOB.
Iean padoThi:

— Hayuutbcs npuMeHsATh 0a30BbIE MOHATUS TEOPUM MPUOJIMKEHHBIX METOAOB PELLIECHUS 3ajad Ha
OBM.

— CdopmupoBaTh mpelcTaBieHHEe 00 aJIropuT™Max peuieHus MPUKIAIHBIX 3a/1a4, HAy4uTCs
HAMMCaHUIO ¥ OTJIAJKU MPOrPAaMMHOTO KOJa.

— BriOpats u 060cHOBaTH HaMOOJIEE PAMOHATBHBIA METO U AITOPUTM PEIICHUS 3a/1a4H;

— PazpaboraTh anroputm A peieHus NpuKIagHbIX 3a/1a4;

— Hanwucars nporpaMMHBIi KOJ ¥ OTJIAUTh IPOTPAMMY.

BbinosinuB padory, Bl Oyaere:
ymemb:
- pa3pa6aTBIBaTb AJITOPUTMBI IS KOHKPCTHBIX 3a/1a4;
- HCII0JIb30BATh IIPOrPaMMBbI ISl rpapUuecKoro oToOpakeHus alropuTMOB;
- OIPENENSTh CJI0KHOCTh PadOTHI AITOPUTMOB;
- paboTaTh B cpesie IpOrpaMMUPOBAHNUS;
- PpCaIu30BbLIBATH ITOCTPOCHHBIC AJITOPUTMBI B BUAC ITPOTI'paMM Ha KOHKPETHOM A3bIKC
MIPOrPaMMHUPOBAHUS;
- BBIIIOJIHATH IIPOBEPKY, OTIIAAKY KOJIA IIPOTPaMMBI;
- 0(OPMIISITH KOJI IPOrPaMMBbl B COOTBETCTBHH CO CTAHJIAPTOM KOJUPOBAHMS,

MarepunanbHoe obecrieyeHue:
— Pabouee mecTo mpenogaBarens: MePCOHAIBHBIN KOMITBIOTED, IPOEKTOP, paboune MecTa
oOyJaromuxcsi, Tocka yaeOHas, yacOHast MeOeb;
— IIporpammHoe o0ecnieueHue oOuIero ¥ NpoeccCuoHaIbHOr0 Ha3HAYEHMs, B TOM YHCIIe
BKJTIOHarolee B cedst ciemyromiee [10:
MS Windows 7 (moamucka Imagine Premium)
MS Office 2007
7 Zip
MS Visual Studio (moamucka Imagine Premium)
Visual Studio Code
Calculate Linux Desktop

3aganue:

1.®opmynupoBka 3a1auu:

Korna nmpoucxonut kakoe — n1ubo coObiTHe (Hampumep, coObiTie Click mpu HaXaTHM HAa KHOIIKY), B
00pabOTUMK ITOTO COOBITHUS MEPENAIOTCS TO-TIOTHUTEIbHBIC CBEIEHUSI 00 3TOM COOBITHH B MapameTpe e.
Hanpumep, mpu mienyke KHOMKH MBIIIM Ha OOBEKTEe BO3HUKaeT coObiTHe MouseClick. [lms atoro
COOBITHS TIApaMETP € COJAEPKUT IEINbIN Psii IePEeMEHHBIX, KOTOPhIE MO3BOJIAIOT y3HATh HH(OPMAIIHIO O
HaXaTUU:

eButton — Kakas KHOIIKa Obljla Ha)KaTa,

eClicks — CKONBKO pa3 ObljIa HA)KaTa M OTMYIIEHA KHOTKA MBIIIIH;

eL.ocation — KOOpAUHATHI TOYKH, HA KOTOPYIO YKa3bIBal Kypcop B MOMEHT Ha)KaTusl, B BUJE OOBEKTa
KnaccaPoint;

eX W Y — T€ K€ KOOPJUHATHI B BUJI€ OT/JCIIbHBIX TIEPEMECHHBIX.

3ananue

Ecnu B WHIMBHIyanbHOM 3aJaHUM HCIONB3YeTCS JJIEMEHT Panel, M3MEHHTE €ro IBET, YTOOBI OH
BU3yaJbHO BbLAeNsuics Ha ¢opme. Ecnu ucnons3yercsa snemeHT Label, He 3a0yapTe NMPUCBOUTH €MY
KaKoii — MO0 TEKCT, MHa4Ye OH He OyneT BUACH Ha (opMe.
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-Pa3paboTars mporpammy, JMHAMUYECKH IOPOXKIAIOIIYI0 Ha OKHE KHONKH. JIeBBI BepxHH yrom
KHOIIKH OIIPEIENIAECTCS MECTONOJIOKEHHEM Kypcopa IIpU IIeaYKe. BbIBecTM HaANNMCh Ha KHONKE C
KOOPJAMHATAMH €€ JIEBOI'O BEPXHEIO yIJIa.

-Pa3zpaboTare mporpamMmy, AMHAMHYECKH MOPOXKIAIONIYI0O HA OKHE KHONKM M TOJsS BBOja. JIeBbIit
BEPXHUH YTOJ 3JIEMEHTa YIPABICHUS ONPENEeTCs MECTOIOJIOKEHUEM Kypcopa Ipu memnuke. KHomnka
IIOPOXKIACTCS, €CIM KypCOp HAaxOAMTCS B JICBOM IIOJIOBMHE OKHA, B MHOM CJIy4ae ITOPOXKAACTCS II0JIE
BBO/JIA.
IHopsiiok BbINOJHEHUS PA0OTHI

— CocTaBUTh MaTEMaTUYECKYIO MOJIENb 3a/1a4H.

— BriOpats u 060cHOBaTH HauboJIee palOHATbHBINA METO PEIICHHUS 33/1a4H;

— Pa3paGotarp anroputm i1 penieHus 3a/1auu.

— Hanucate ¥ 0TIaauTh IPOrpaMMmy.
Xopn padorsi:

— Bp1LaenuTh BXOJHBIE U BBIXO/IHBIC IAHHBIE

— Iloctpouts 6J10K-CXEMY COTJIACHO TUIY AJITOPUTMHUUECKON KOHCTPYKIIUU

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

BXOJHBIMH [TapaMeTpamHu.

®opma npegocTaBJIeHUs pe3yJibTaTa
— ANropuTM™ NporpaMmsl.
— Kog nporpamMmsl.
Kpurepun ouenku:

«OTIMYHO» - TEOPETHUYECKOE COAEP:KaHUE Kypca OCBOEHO IIOJIHOCTBIO, 0€3 Ipo0eoB, YMEHHMs
c(OpMHpOBaHBI, BCE MPEIyCMOTPEHHbIE IMPOrpaMMON y4yeOHbIe 3aJaHusl BBINOJHEHBI, KaueCTBO MX
BBITIOJTHEHUS OLIEHEHO BBICOKO.

«XO0poI10» - TEOPETUYECKOE COJIEPKAHUE Kypca OCBOCHO IOJIHOCTBIO, 0€3 MpOOENoB, HEKOTOPHIE
yMeHHs Cc(OpPMHUpOBaHBl HEIOCTATOYHO, BCE MPEAYCMOTPEHHBIE MpPOrpaMMol y4yeOHblEe 3a/laHus
BBINOJIHEHBI, HEKOTOPBIE BU/IbI 3a/IaHUH BBITOJIHEHBI C OIINOKaMH.

«Y IOBJIETBOPUTEIIBHO» - TEOPETUYECKOE COAEPKAHUE Kypca OCBOCHO YAaCTHYHO, HO IPOOEbl HE
HOCAT CYLIECTBEHHOI'O XapaKkTepa, He0OX0IMMble yMEHHs pabOThl ¢ OCBOCHHBIMMATEPHAJIOM B OCHOBHOM
c(OpMUpPOBaHbI, OOJNBIIMHCTBO MPEIYCMOTPEHHBIX MpOrpaMMol oOydeHus y4eOHBIX 3aJaHui
BBINOJIHEHO, HEKOTOPBIE U3 BBIITOJHEHHBIX 33JJaHUN COZepKaT OLIHOKH.

«HeynoBieTBOPUTEIBHO» - TEOPETUUECKOE COAECPKAHNE Kypca HE OCBOEHO, HEOOXOAUMBIE YMEHUS
He chopMUpOBaHbI, BHIIIOJIHEHHbIE yueOHBIE 3aaHUs COJepKAT IPyOble OLIMOKH.
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Tema 5.2 UnTerpupoBanHas cpeia pa3padoTyuKa.

JlaGoparopnoe 3ansitue Ne 23 Co31aHue NPoeKTa ¢ HCMOJb30BAHNEM KOMIIOHEHTOB CTAHAAPTHBIX
AHAJIOTOB H CHCTEMbI MEHIO.
Leab padoThi:

— Hayuutbcs npuMeHsATh 0a30Bble MOHATUS TECOPUH MPUOJIMKEHHBIX METOAOB pElICHUs 3a7ad Ha
OBM.

— CdopmupoBaTh mpelcTaBieHHEe 00 aJIropuTMax peuieHus MPUKIAIHBIX 3a/1a4, HAy4uTCs
HAaIMKMCAHUIO U OTIAJKU MPOrpaMMHOTrO Koja.

— BriOpatb u 000cHOBaTh HaubOIEE PALIMOHANBHBIN METO/ U AITOPUTM PELICHHS 3a/1a4H;

— PazpabotaTh anropuT™m AJis pelieHUs MPUKIAIHBIX 3a/1a4;

— Hanucars nporpaMMHbIi KOJ M OTJIJUTh IIPOTPAMMY.

BobinosinuB padory, Bl Oyaere:
ymembs:
- pa3zpabaTbIBaTh aJTOPUTMBI JIJIs1 KOHKPETHBIX 3a/1a4;
- HCIIOJIB30BaTh MPOrPaMMBI [Tl TpapuuecKoro 0ToOpakeHus alrOpuTMOB;
- OIPENENISITh CJI0KHOCTh Pa0OTHI AJITOPUTMOB;
- paboTaTh B cpesie IpOrpaMMUPOBAHNUS;
- PpCajln30BbIBATH ITOCTPOCHHBIC AJITOPUTMBI B BUAC ITPOTI'paMM Ha KOHKPETHOM A3bIKC
MIPOrPaMMHUPOBAHUS;
- BBIIIOJIHATH IIPOBEPKY, OTIIAAKY KOJIA [IPOTPaMMBI;
- 0(OPMIISTH KOJI IPOrPaMMbl B COOTBETCTBHH CO CTAHIAPTOM KOJUPOBAHMS,

MarepuanbHoe o0ecrnieyeHune:
— Pabouee mecTo mpenogaBarens: MepCOHAIBHBIN KOMITBIOTED, POEKTOP, paboune MecTa
oOyyJarouxcs, 10cka yueOHasi, yaeOHast MeOelb;
— IIporpammHoe o0ecnieueHne oOLIero U NpodeccCuoHaIbHOr0 Ha3HAYEHMS, B TOM YHCIIe
BKJIIOYaroniee B ceds cienyrouiee [10:
MS Windows 7 (moamucka Imagine Premium)
MS Office 2007
7 Zip
MS Visual Studio (moamucka Imagine Premium)
Visual Studio Code
Calculate Linux Desktop
3aganue:
1.dopmMynupoBKa 3a1a4u:
Peanm3oBaTh MmporpaMMHO 3J€MEHT yrpaBieHus «CIHCOK € MPOKPYTKOW» Il TEKCTOBOI'O PEXHMA.
Pabota co cnuckoM 0JKHA CBOAMTHCA K BBI30BY OAHON (DYHKIMHU, B KOTOPYIO MEPENAIOTCS KOOPINHATHI
00JIacTH Ha HKpaHe, KOTOPYIO 3aHMMAaeT CIIMCOK, U MAacCHB CTPOK, COCTABJISIOUIMX CHHCOK. DyHKIHS
CaMOCTOSITENTbHO OpraHu3yeT UHTepdeiic s BbIOOpa dJeMeHTa.
Kancnaﬂ CTpOKa MpEACTABIACT OJUH DJICMCHT CIIMCKaA. B CTpOKax HE OOJIKHO OBLITH CHMBOJIOB BO3BparTa
Kape€TK1u U NI€peBOoJa CTPOKH. OJIeMEeHTHI JOJIDKHBI BBIBOAUTHCSA B 3aIaHHOM OKHE. KommugecTBo CTpPOK B

CIHUCKE MOXKET KakK MPEeBBIIIATh BHICOTY OKHA, TaK U OBITh MEHbIIE ee. B mepBoM cinyyae HE0OXOIUMO
MIPETYCMOTPETh MTPOKPYTKY COJEPIKUMOTO B OKHE, BO BTOPOM — 00€CIIEYNTh KOPPEKTHBIA BEIOOP TOJIHKO
Te€X TO3UIMI B OKHE, KOTOPHIE COJEPKAaT CTPOKH CIUCKA (IPYTMMHU CIOBaMH, Kypcop HE JOJKEH
BBIXOJIMTH 32 MPEJICIIbl U OKHA, U CIIFCKA).

Texymui 2JIeMEHT TOJICBEYMBACTCS KaKUM-THOO I[BETOM, 33JJaHHBIM pa3paboTdunkoM. BeiOop 3iemMeHTa
ocymiecTBisieTcss HakatneM kiasumn «Upy» (mepemMenienne Kypcopa BBepx) U «Downy (mepeMenicHue
Kypcopa BHU3).

[ToaTBepknenue BbIOOpa (M BhIXOA M3 (YHKIMM) OCYIISCTBISETCS NMpH Hakatuu kiaBuin Enter, Esc,
Left, Right, Tab, Shift+Tab. Kaxmoit u3 3TuX KJIaBHIIl JOJDKEH COOTBETCTBOBATH OIMPEACIECHHBIA KO,
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KOTOpBIM Takke Bo3Bpamaercss (GyHKIUEHl BbIOOpa M3 CHUCKA. OTOT KOJA MOXET HCIOIb30BaThCs
BBI3BIBAIONICH (DYHKIMEH I TOTO, YTOOBI OMPECIIUTh JANbHEUIee NEHCTBUE: TIEPeX0/] K MPEIbIIyIIeMy
(Shift+Tab, Left) mwau cnenyromemy (Tab, Right) smemenTy ymnpaBiacHHs, BBITOJHECHHE OCHOBHOI'O
nevictBus nporpammsl (Enter), Beixoa u3 nporpammsl (Esc).
[Tomumo ykazaHHOTO KoJa PYHKIMS JOJKHA BO3BpAIIaTh HHIEKC BBIOPAHHOTO 3JIEMEHTA CITUCKA.
IMopsinok BbINOJHEHHUS PA0OThHI

— CocTaBUTh MAaTEMaTUYECKYO MOJEIIb 3a/1a4H.
Bri6paTh 1 060cHOBaTh HanboJee paloHaIbHBINA METO PEIICHUS 33/1a4H;
PazpaboTtare anropuT™ Ui pelieHus 3a1a4H9.

— Hanucate 1 0TIaAUTH IPOTpaMMy.
Xon padorsi:

— BrigenuTs BXoHbBIE U BBIXOJAHBIC JaHHBIC

— Iloctpouts 6510K-CXEMY COTJIACHO TUITY AITOPUTMUUECKONH KOHCTPYKIIUU

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

BXOJHBIMH [TapaMeTpamHu.

dopma npegocTaBieHus: pe3yJbTaTa
— ANropuTM™ NporpaMmsl.
— Koxa nporpammel.

Kpurepum ouenkmu:

«OTIMYHO» - TEOPETHUYECKOE COAEp)KaHHE Kypca OCBOEHO IOJIHOCTBIO, 0e3 HmpoOesoB, YMEHMs
cOpMHPOBaHBI, BCE MPEIyCMOTPEHHBIE MPOrpaMMON y4deOHBIC 3aJaHWsl BBIMOJHEHBI, KauyeCTBO HX
BBINOJIHEHUS OLIEHEHO BBICOKO.

«XOopouIo» - TEOPETUUECKOE COAEPKAaHUE Kypca OCBOECHO IOJIHOCTBIO, O€3 Mpo0eioB, HEKOTOphIE
yMeHHus Cc(hOpPMHUPOBAHbI HEIOCTaTOYHO, BCE MPEJYCMOTPEHHBbIE MpOrpaMMON YydeOHbIE 3aJaHus
BBITIOJTHEHBI, HEKOTOPBIE BUbI 33JJaHUI BBIITOJIHEHBI C OLIMOKaMHU.

«Y IOBJIETBOPUTEIIBHO» - TEOPETUYECKOE COJEp)KaHUE Kypca OCBOCHO YAaCTMYHO, HO MPOOebl He
HOCSIT CYIIIECTBEHHOI'O XapakTepa, He0OX0ANUMbIE YMEHUS pabOThl C OCBOEHHBIMMATEPHAIOM B OCHOBHOM
cOopMHpOBaHbI, OOJBIIMHCTBO MPEJYCMOTPEHHBIX NPOrpaMMOi oO0ydeHHs yueOHbIX 3aJaHuil
BBITNIOJTHEHO, HEKOTOPBIE U3 BHIIIOJHEHHBIX 3a/IaHUN COJIEPKaT OLINOKHU.

«HeynoBneTBOpUTEIBHO» - TEOPETUUECKOE COAEPKAHNE Kypca HE OCBOEHO, HEOOXOAMMbIE YMEHHUS
He c()OPMUPOBAHBI, BHIIOJHEHHBIE YUEOHBIE 3aJaHUSI COIepKaT rpyOble OLIMOKH.
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Tema 5.2 UnTerpupoBanHas cpeia pa3padoT4yuka.

JlabGoparopHoe 3ansiTue Ne 24 PazpadoTka GpyHKIIMOHAJILHON CXeMbl PA00THI NPUJIOKEHMSI.
Hean pa6oTbI:

— Hayuutbcs npuMeHsATh 0a30Bble MOHATUS TECOPUHM MPUOIMKEHHBIX METOJOB pEIICHUs 3a/ady Ha
OBM.

— CdopmupoBaTh mnpelcTaBieHHEe 00 aJIropuTMax peuieHus MPUKIAIHBIX 3a/1a4, HAy4uTCs
HAIMKMCAHUIO U OTIAJKU MPOrpaMMHOTrO Koja.

— BriOpatb u 000cHOBaTh HanbOJI€€ PALIMOHANBHBIN METO/ U AITOPUTM PELICHHS 3a/1a4H;

— PazpaboraTh anroput™ AJis pemieHUs MPUKIAIHBIX 32/1a4;

— Hanucars nporpaMMHbIi KOJ M OTJIJUTh IPOTPAMMY.

Borinosinus padory, Bel Oynere:
ymems:
- pa3zpabaTbIBaTh aJTOPUTMBI JIJIs1 KOHKPETHBIX 3a/1a4;
- HCII0JIB30BATh MPOTPaMMBI [Tl TpapUuecKoro 0ToOpakeHus alrOpUTMOB;
- OIPENENSTh CJI0KHOCTh PadOTHI AITOPUTMOB;
- paboTaTh B cpesie IpOrpaMMUPOBAHNUS;
- PpCajlu30BbIBATH ITOCTPOCHHBIC AJITOPUTMBI B BUAC ITPOTI'paMM Ha KOHKPETHOM A3bIKC
MIPOrPaMMHUPOBAHUS;
- BBIIIOJIHATE IIPOBEPKY, OTIIAAKY KOJIa [IPOTPaMMBI;
- 0(OPMIISTH KOJI IPOrPaMMbl B COOTBETCTBHH CO CTaHIAPTOM KOJUPOBAHMS,

MaTepna.m)Hoe odecreueHue:
— Pabouee MecTo nmpenoaaBaTeJIAa: HepCOHaJ'IBHHﬁ KOMIIBIOTED, IIPOCKTOP, pa60qI/Ie MeCcTa
oOydJaronuxcs, 10cka yueOHasi, yueOHast MeOelb;
— TIIporpammuoe obecneduenue oouiero u npodheccCuoHaIbHOTO Ha3HAUEHMsI, B TOM YHCIIe
BKJTIOHarolee B cedst crnemyromiee [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:

@opMynHMpoOBKa 3aa4H:

@OyHKIIMOHANBHAS CXeMa — JTO CXeMa B3aMMOICHCTBUS KOMIIOHEHTOB MPOTPAMMHOTO OOECIIEUYEHHUs C
ONMCaHWeM HH(OPMAIIMOHHBIX MOTOKOB, COCTaBa JAaHHBIX B TOTOKAX W YKa3aHUEM HCIOJIb3yEeMBbIX
daitmoB m ycrpoictB. [l m3o0pakeHWs (QYHKIMOHAIBHBIX CXEM HCIIONB3YIOT —CIICIHATbHBIC
o0o3HaueHus, ycraHoBieHHbIe ctangapTom ['OCT 19.701-90 (MCO 5807-85).

3ananue

Cosznarp npuioskenue COpTHPOBKA, B KOTOPOM C KJIABHATYpbl BBOJASTCS 3JEMEHTHl MAacCHBa LEJbIX
qHCeN, TPOU3BOIUTCS COPTHPOBKA DIIEMEHTOB pa3IMYHBIMH METOJAMH, PEe3YJbTaThl COPTHPOBKH
BBIBOJISITCS Ha 9KpaH. DCKU3 (PYHKIIMOHAIBHOW CXEeMBbl IPUBECH Ha pUCYHKe 1.
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Puc. 1. ®ynkuuonanpHas cxema IpUII0KEHUs

=

Pa3paborats nHTEpeElic u HamucaTh MPOTPAMMHBIE KOJIBI ISl COOBITHI KHOIIOK.
[TpoBecTy TECTUPOBAHKE U OTIAAKY IPOTPAMMBI.
3. Hapucosars unTepderic mporpaMMbl Co CieH(PUKAIIUCH U 3aMrcaTh MPOTrPaMMHBIE KOIBI C
KOMMEHTapHUsIMHU B OTYETE 110 padore.
4. 3ammcaTh HECKOJIBKO BapUAHTOB TECTUPOBAHUS IIPOTPAMMBL.
5. TIpoBecTu TecTupOBaHKUE UCTIOIHIEMOTO (haiina.
IMopsinok BhINOJIHEHNS PAGOTHI
— CocTaBUTh MaTeMaTHYECKYIO MOJIETIb 33/1a4H.
— BriOpaTh 1 000cHOBaTH HaHOOJIEEe PAIMOHATBHBIM METO PEIICHHS 33]]auH;
— Pazpabotats anroputm Ui penieHus 3a1a4Hn.
— Hamucats u oTIagUTh IPOrpaMMmy.
Xopn padorsi:
— Bb1enuTh BXOJAHBIC M BEIXOHBIC TAHHBIC
— Tloctpouts 6JI0K-CXeMY COTTIACHO THUITY AITOPUTMHUYECKON KOHCTPYKITUU
— Hanwucars nporpaMMHBIi KOJT Ha SI3bIK POTPAaMMHUPOBAHUS U MPOBEPUTH PabOTyY Koja C
BXOJIHBIMH MTapaMeTPaMH.

N

®opma npegocTaBIeHHs Pe3yJbTaTa
— ANropuTM™ NporpamMmsl.
— Kox nporpaMmsl.

Kpurtepuu ouenku:

«OTIMYHO» - TEOPETUUYECKOE COJIepKAaHHWE Kypca OCBOCHO MOJIHOCTHIO, 0€3 MpoOesioB, yMeHUs
c(OpMHPOBaHBI, BCE MPEIyCMOTPEHHbIE IMPOrpaMMON y4yeOHbIe 3aJaHusl BBINOJHEHBI, KaueCTBO MX
BBITIOJIHEHUS OI[EHEHO BBICOKO.

«Xopo1Io» - TEOPETUUYECKOE COJepKaHNEe Kypca OCBOEHO IMOJIHOCTBIO, 6e3 MpoOeoB, HEKOTOpPhIE
yMeHusT c(HOpPMHUPOBAHBI HEJAOCTATOYHO, BCE MPEIyCMOTPEHHBIE MPOTPAMMON ydeOHBIC 3alaHWUs
BBINOJIHEHBI, HEKOTOPBIE BU/IbI 3a/IaHUH BHITIOJIHEHBI C OIIMOKaMH.

«Y 1OBJIETBOPUTEIHHOY» - TEOPETUUYECKOE COJIEp’KaHHEe Kypca OCBOEHO YaCTHYHO, HO MPOOeNbl He
HOCAT CYIIECTBEHHOI'O XapaKkTepa, He0OX0IuMble YMEHHs pabOThl ¢ OCBOCHHBIMMATEPHAJIOM B OCHOBHOM
cOpMUPOBaHbI, OOJNBIIMHCTBO MPEIYCMOTPEHHBIX MporpaMmMol oOy4deHus y4eOHBIX 3aJaHui
BBINOJIHEHO, HEKOTOPBIE U3 BBITOJIHEHHBIX 33JJaHUN COZepPKaT OLIHOKH.

«HeynoBneTBOpUTENBHO» - TEOPETHUECKOE CO/IepKAHUE Kypca HE OCBOEHO, HEOOXOAMMbIE YMEHHUS
He chopMUpOBaHBI, BHIIOJHEHHbIE yueOHBIE 3ajaHUs COAepKAT IpyOble OIMOKH.
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Tema 5.3. BusyasibHoe cOOBITHIHHO-YIPaBJisieM0e IPOrpaMMHUpPOBaHHe

JlaGopaTtopnoe 3ansaTue Ne 25 Co3znanue npoueayp oopadorku coobiTuil. Komnuisinus u 3amyck
NPHJI0KEHHUS
Hean padoTbI:

— Hayuutbcs npuMeHsATh 0a30Bble MOHATUS TECOPUHM MPUOJIMKEHHBIX METOAOB pELICHUs 3a7ad Ha
OBM.

— CdopmupoBarh MpeACTaBICHHE 00 alropuTMax pELIeHUS MNPHUKIATHBIX 3a7ad, HAyYUTCs
HaIlMCaHUIO ¥ OTJIAJKU IPOrpaMMHOIO KOJa.

— BriOpats u 060cHOBaTH HanbOJIEE PAMOHATBHBIA METO U AITOPUTM PEIICHUS 3a/1a4H;

— PazpaboraTh anroputm A peieHus NpUuKIaaHbIX 3a/1a4;

— Hanwucars nporpaMMHBIi KOJ ¥ OTJIAJUTh IPOTPAMMY.

Boinosinus padory, Bel Oyaere:
ymemp:
- pa3pa6aTBIBaTb AJITOPUTMBI JIs1 KOHKPCTHBIX 3a1a4;
- HCII0JIB30BATh IPOrPaMMBbI JUIsl IpapuuecKoro oToOpakeHus alropuTMOB;
- ONPEAETATh CI0XKHOCTh PabOThI AITOPUTMOB;
- paboTaTh B cpejie MPOrpaMMHUPOBAHUS;
- pealu30BBIBAaTh MOCTPOCHHBIE AJITOPUTMBI B BUJIE TPOrPaMM Ha KOHKPETHOM SI3bIKE
IIpOrpaMMUPOBAaHUS;
- BBINOJIHATH POBEPKY, OTIAJKY KOAA IPOTrPaMMBlI;
- O(bOpMJI?ITI) KOZ 1mmporpaMmbl B COOTBETCTBUU CO CTAHAAPTOM KOAUPOBAHUA;

MarepuanbHoe o0ecrnieyeHne:
— Pabouee MecTo npenoaBaTeis: NepCOHAIbHBIA KOMIIBIOTEDP, IPOEKTOP, padoune MecTa
o0yyaromuxcs, 10cKa yueOHasi, yueOHast meOeb;
— IIporpammHoe o0ecnieueHne oOIero ¥ NpoeccCuoHaIbHOrO Ha3HAYEHUS, B TOM YHCIIe
BKJIIOYaroniee B ceds cienyrouiee [10:
MS Windows 7 (moamucka Imagine Premium)
MS Office 2007
7 Zip
MS Visual Studio (moamucka Imagine Premium)
Visual Studio Code
Calculate Linux Desktop

3ananue:

1.®opmMynupoBKa 331a4H:

Hanucate QyHKIMIO BBOJAa TEKCTOBOM CTpOKM ¢ pemakTupoBaHueM. Ilpu BbI3oBe (QyHKIMH eif
nepeaaeTcs JUTMHA OIS BBOAA (MaKCUMalbHAasI ITHHA 0TOOpakaeMO Ha dKpaHe YacTH CTPOKH), a TaKKe
KOOp/MHATHI TIEpBOTO CUMBOJIA I0JIs1 BBOJAa Ha dkpaHe. [loje BBOJa 0OHOCTPOYHOE, T.€. UMEET BHICOTY,
paBHYIO 1 3HaKoMmecTy.

JlnuHa BBOJUMOM CTPOKM MOXET MpEBBINIATh pa3Mmepsl Mo BBoAa. Ecim B mpolecce BBoJa HIIU
nepeMeIeHusl Kypcopa 1Mo CTPOKe TEKYIIas MO3HIHS BBOJA BBIXOAWT 3a IMPEIENbI MOJs, HE0OXO0AUMO
MIPOU3BO/IUTH MPOKPYTKY CTPOKU B OKHE.

[To ycMoTpeHuto pa3paboTynka MakCHUMallbHasl JUIMHA CTPOKU MOXKET JIMOO ImepenaBaTbesi B (PYHKIIHIO,
1100 onpenensaTbes 00beMOM JAOCTYNHON JTuHaAMHU4YecKod maMsaTu. B nmepBom ciyuae 6ydep mox cTpoky
pe3epBUPYET BHI3BIBAIOMIAS (PYHKITUS, BO BTOPOM — (DYHKIIUS BBOJIA.

@OyHKIUSA BBOAA JIOJDKHA TPEAOCTABIATH CIEAYIONIME BO3MOXKHOCTH IO PEJAKTUPOBAHMIO TEKCTa:
nepeMenieHne Kypcopa, BBOJ CHMBOJIA, yAaJleHHe CHMBOJIa Haa KypcopoM (kimaBumia Delete), ynanenue
CHMBOJIA Tiepel KypcopoM (kiasuiia Backspace).
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Ecnu yacTh CTpOKM HaXOAMTCS 3a MpeleaMu IO, JKEIaTelbHO MOKa3bIBaTh 3TO KaKUM-TMO0 00pa3zom
(HarmpuMep, CTaBUTh BBIAEICHHBIE LIBETOM CUMBOJIBI «<» U «>» B Hauyajle U KOHIIE 110JI1 BBOJA, €CIIU €CTh
TEKCT 3a IIpeJieIaMH I10JIsl ¢ COOTBETCTBYIOIEH CTOPOHBI).

IMopsinok BbINOJHEHHUS PA0OThHI
— CocTaBUTh MaTEMaTHYECKYIO MOJIENb 3a/1a4H.
— BriOpats u 060cHOBaTH HanboJee paloOHATbHBINA METO PEIICHUS 3a1a4H;
— Pa3paGotarp anroputm i1 penieHus 3a1auu.
— Hamnucate u oTiIaguTh IPOrpaMmy.
Xon padorsi:
— BblnenuTs BXOAHbBIE U BBIXOJHBIE 1aHHBIE
— Iloctpouts 6JI0K-CXEMY COTJIACHO TUIY AJITOPUTMHUUECKON KOHCTPYKLIUU
— Hamucars nporpaMMHBIi KO Ha SI3bIK TPOrPaMMHUPOBAHUS M IPOBEPUTH PadOTY KO/ C
BXOJIHBIMH MTapaMeTPaMH.

®opma npegocTaBIeHUs pe3yJibTaTa
— ANropuTM™ NporpaMmsl.
— Kog nporpaMmsl.

Kpurepun ouenku:

«OTIMYHO» - TEOPETHUYECKOE COAEp)KaHHE Kypca OCBOEHO IOJIHOCTBIO, 0e3 IpoOesoB, YMEHHMs
c(OpMHPOBAHBI, BCE MPEIyCMOTPEHHBIE MPOrpaMMON y4deOHBIC 3aJaHWsl BBINOJHEHBI, KauyeCTBO HX
BBITIOJTHEHUS OLIEHEHO BBICOKO.

«XOopo1Io» - TEOPETUUYECKOE COJepKAHUE Kypca OCBOEHO IOJIHOCTBIO, 03 MpoOeIoB, HEKOTOpPhIE
yMeHHs Cc(OpPMHUpOBaHBl HEIOCTATOYHO, BCE MPEAYCMOTPEHHBIE MpPOrpaMMol y4yeOHblEe 3a/aHus
BBINOJIHEHBI, HEKOTOPBIE BU/IbI 3a/IaHUH BBITOJIHEHBI C OIINOKaMH.

«Y IOBJIETBOPUTEIIBHO» - TEOPETUYECKOE COAEPKAHUE Kypca OCBOCHO YAaCTHYHO, HO IPOOEbl HE
HOCAT CYLIECTBEHHOI'O XapaKkTepa, HE0OX0IMMble yMEHHs pabOThl ¢ OCBOCHHBIMMATEPHAJIOM B OCHOBHOM
c(OpMUPOBaHbI, OOJNBIIMHCTBO MPEIYCMOTPEHHBIX MpOrpaMMol oOy4deHus y4eOHBIX 3aJaHui
BBINOJIHEHO, HEKOTOPBIE U3 BBIITOJHEHHBIX 33JJaHUN COZepKaT OLIHOKH.

«HeynoBieTBOPUTEIBHO» - TEOPETUUECKOE COAEPKAHUE Kypca HE OCBOEHO, HEOOXOAUMBIE YMEHHUS
He chopMUpOBaHbI, BHIIOJIHEHHbIE yUeOHBIE 3aaHUs COJepKAT IPyObIe OLINOKH.

58



Tema 5.4 Pa3paboTKka OKOHHOTO NMPHJIOKEHUSI

JlabopaTopHoe 3ansaTie Ne 26 Pa3paGoTka 0KOHHOIO NPUJIOKEHUS C HECKOJIbKUMU (opMaMu.
Hean pa6oTbI:

— Hayuutbcs npuMeHsATh 0a30Bble MOHATUS TECOPUH MPUOJIMKEHHBIX METOJOB pElIeHUs 3a7ad Ha
OBM.

— CdopmupoBaTh mpencTaBICHHE 00 aIrOpUTMax pEMICHUS MPHUKIAIHBIX 33134, HAy9UTCS
HAIMCAHUIO ¥ OTVIAJIKA IPOrPaMMHOTIO KOJIa.

— BriOpatb u 000cHOBaTH HaubOI€€ PALIMOHAIBHBIN METO/ U AITOPUTM PELICHHUS 3a/1a4H;

— PazpaboraTh anroputm A peieHus NpUuKIaaHbIX 3a/1a4;

— Hanucars nporpaMMHbIi KOJ U OTJJUTh IPOrPaAMMYy.

BbinosinuB padory, Bl Oyaere:
ymembs:
- pa3pa6aTBIBaTb AJITOPUTMBI JIS1 KOHKPCTHBIX 3a1a4;
- HCII0JIb30BATh IPOrPaMMBbI U1l IpapUuecKoro oToOpakeHus alropuTMOB;

- ONPEAEIATh CI0XKHOCTb PabOThI AITOPUTMOB;

- paboTaTh B cpeje MPOrpaMMHUPOBAHUS;

- peaJIM30BBIBATH IOCTPOCHHBIE AJITOPUTMBI B BUJIE IPOTPaMM Ha KOHKPETHOM SI3BIKE
IIPOrpaMMHUPOBAHUS;

- BBIIIOJIHATH IIPOBEPKY, OTIIAAKY KOZAA IPOIPAMMBI;

- 0OPMIISATH KOJ IPOTPAaMMBI B COOTBETCTBHUHU CO CTaHIAPTOM KOJIMPOBAHMS,

MarepuanbHoe o0ecrnieyeHune:
— PaGouee mecTo mpenogaBarens: MePCOHAIBHBINA KOMITBIOTED, TIPOEKTOP, paboUre MecTa
o0yyaromuxcs, 10cKa yueOHasi, yueOHas meOeb;
— TIIporpammuoe obecneuenue oouiero u npodheccCHoHaIbHOTO Ha3HAUEHMSI, B TOM YHCIIe
BKJIIOYaroniee B ceds cienyromiee [10:
MS Windows 7 (moamucka Imagine Premium)
MS Office 2007
7 Zip
MS Visual Studio (moxmucka Imagine Premium)
Visual Studio Code
Calculate Linux Desktop

3aganue:

1. @opMynIMpOBKa 3aa4u:

Pa3zpaboTate MHOrOOKOHHOE MPHIIOKEHHE.

-Ha rnaBnyto popmy npusoxxeHust nomectuTh KomnoHeHT TAnimate. KOMIoHEHT JOKEH peanu3oBaTh
POCMOTP MOJIB30BATEIbCKOM aHMMAIIHH, ITyTh KOTOPOMY IpONHCchIBaeTcs B cBoiicTBe FileName.

- Ha rnaBHoOI1 hopme peann3oBaTh NpoCIyIIMBaHUE MY3bIKAJIbHON KOMITO3UIIMU TIPU TIOMOLIH
kommonenTa TMediaPlayer.

-ITomectuTh Ha GOpMY IITaBHOE MEHIO, COJIEPIKAIIEE CIECTYIONINE TYHKTHI:

-3amanue 1

-3a1aHue 2

-BBIXOJI

[Ipu BBIOOpE TyHKTa MEHIO «3amaHue 1», HeoOXOaMMO peaan3oBaTh OTKpbITHE (opmbl «I'padux» (B
MOJAJIBHOM PEXHUME).

Ha popme «I'padmk» pasmMecTUTh 2 BKITAIKH:

- «Tabnuua»- comepKuT TabIuIly, coaepxKaliee nporadyiupoBanHoe 3HaueHue Gpynkiun y=Ff(X) na
orpeske [a,b]. KonmnuectBo 3nauenuii pyukuuii pasuo N. [lar Beraucsercs mo Gopmyae h=(b-a)/n..
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- «['padux» - conepxur rpadpuk Gynkimuu Y=f(X), HauepyeHHBIN ¢ TOMOIIBIO KoMmoHeHTa TChart.

[Tpu BbIOOpe myHKTa MEHIO «3amaHue 2», Heo0X0nMuMO OTKphITHE (opMbl «Teopus» (B HEMOJATHLHOM
pexxume). Ha ¢popme «Teopusi» pacronoxuts 2 kommnonenta TreeView u WebBrowser. Y3mamu nepesa
TreeView sBISIOTCS TeMbl TeOpeTHYecKoro Mmarepuaina. [lo miemdky Ha3BaHHIO TEMbl HEOOXOIMMO
OCYIIIECTBUTH 3arpy3Ky COOTBETCTBYIOIIeW cTpanuubl html B komnoneHT WebBrowser. Ilpu BbiOGope
IYHKTa MEHIO «BBIX0/1», HEOOXOAMMO 3aKPHITh NPHIIOKCHHUE.

Ne DOyHKLUs Hurepsan
1. Y=2sin(x/3) [-7/2;7x12]
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)+cos2(x) [-m:m]
¢ Y=2-cos(x) [0:37/2]
8. | Y=sin(/2x )+cos(x) [0:27]
9. Y=2sin(2x)+1 [-x/2;m/2
10 | Y=sin(x)+cos(x)-1 -7

2. Co3pnate BHEIHMIA BUA (POPMBI IPOTPAMMBI
3. Hamucarp nmporpamMMHBI€ KOJBI TSI CO3IaHHON (OPMBI
4. 3amyCTUThb U OTJIAAUTH IPOrPAMMY
ITopsinok BeINOJHEHHS PadOTHI
— CocTaBuUTh MaTeMaTHYECKYIO MOJEIb 3aJa4H.
BriOpats u 060cHOBaTH HanboIIee pallOHAIBHBINA METO/T PELICHNUs 33/1a4H;
Pazpalotats anroputm Ui penieHus 3a1admn.
— Hanucate ¥ oTIaaUTH IPOrpaMMmy.
Xon padorsri:
— BbiienuTs BXOAHbBIE U BBIXOJHBIE TaHHBIE
— Iloctpouts 6J10K-CXEMY COTTIACHO TUITY AJITOPUTMHUUECKON KOHCTPYKIIUU
— Hamucars nporpaMMHBIi KO Ha sI3bIK TPOrpaMMHMPOBAHUS U IPOBEPUTH PabOTy KO €
BXOJIHBIMH ITapaMeTpaMH.

®opma npegocTaBIeHUs pe3yJibTaTa
— ANropuTM™ NporpamMmsl.
— Kox nporpammel.

Kpurtepum onenku:

«OTIMYHO» - TEOPETHUYECKOE COAEp)KaHUE Kypca OCBOEHO IOJIHOCTHIO, 0e3 MpoOesoB, YMEHHS
c(OPMHPOBAHBI, BCE MPEIyCMOTPEHHBIE MPOrpaMMON y4deOHBIC 3aJaHWsl BBIOJHEHBI, KauyeCTBO HX
BBITIOJTHEHUS OLIEHEHO BBICOKO.

«X0opoImIo» - TEOPETHIECKOE COJepKaHNe Kypca OCBOEHO IOJIHOCTHIO, 0e3 MpoOeoB, HEKOTOPhIE
yMeHHUsT C(HOPMHUPOBAHBI HEJOCTATOYHO, BCE MPEAYCMOTPEHHBIE MPOrpaMMoi YydeOHble 3agaHus
BBITIOJTHEHBI, HEKOTOPBIE BUIBI 33]JaHUI BBIITOJIHEHBI C OMTHOKAMHU.

«Y IOBJIETBOPUTEIIBHO» - TEOPETUYECKOE COJEp)KaHUE Kypca OCBOCHO YAaCTMYHO, HO IMPOOENbl He
HOCSIT CYIIECTBEHHOTO XapaKkTepa, He0OX0IMMbIe YMEHHS paOOThI ¢ OCBOSHHBIMMATEPHAJIOM B OCHOBHOM
chOpMUPOBaHbI, OONBIIMHCTBO MPEIYCMOTPEHHBIX MPOTpaMMol OOydeHUss y4eOHBIX 3aJaHui
BBITTOJIHEHO, HEKOTOPBIC U3 BBIITOJIHEHHBIX 33JJaHUN COIEePIKAT ONTHOKH.

«HeynoBneTBOPUTEIHHO» - TEOPETHUECKOE COAEPKAHNE Kypca HE OCBOEHO, HEOOXOAMMbIE YMEHHS
He c(hOpMUPOBAHBI, BEITIOJIHECHHBIC YUeOHBIC 3aaHuUsI COIepKAT TPyObIe OMIHOKH.
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Tema 5.4 Pa3paboTka OKOHHOTO NPHJIOKEHUSI

JladopaTopHoe 3ansiTie Ne 27 Pa3paGoTka HTPOBOro NMpHJIOKEeHMSI.
Iean padoThi:
— Hayuutbcs mpumeHsTh 0a30Bble MOHATHS TEOPUU MPUOMIKEHHBIX METOJIOB PEIICHMS 3ajad Ha
OBM.
— CdopmupoBaTh mnpelacTaBieHHEe 00 aJIropuTMax peuieHUs MPUKIAIHBIX 3a/1a4, HAy4uTCs
HAaIlMCAHMIO U OTJIAJKU IPOrPaMMHOIO KOja.
— BriOpatb u 000cHOBaTh HaubOJIe€ PALIMOHANBHBIN METO/ U AITOPUTM PELICHUS 3a/1a4H;
— PazpabotaTh anroput™m AJis pemieHus MPUKIAIHBIX 3a/1a4;
— Hanucars nporpaMMHbIi KO U OTJ3JUTh IPOTPaAMMY.

Beinosinus padory, Bel Oyaere:
ymemb:
- pa3pabaTbIBaTh AJITOPUTMBI JUIsl KOHKPETHBIX 33/ay;
- HCIOJIB30BATh MPOTPAMMBI AJIs IpahuyecKoro 0ToOpaxKeHUs alrOPUTMOB;
- ONPEAETATH CI0KHOCTb PadOThI AITOPUTMOB;
- paboTaTh B cpe/ie IPOrpaMMHUPOBAHUS;
- PCaln30BbIBATH ITOCTPOCHHBIC AJITOPUTMBI B BUAC ITPOTI'paMM Ha KOHKPETHOM A3bIKC
IIPOrPaMMUPOBAHNS;
- BBIIIOJIHATH IIPOBEPKY, OTIAAKY KOHa IIPOTrPaMMBI;
- 0(OpPMIIATH KOJ IPOrpaMMbl B COOTBETCTBUHU CO CTAHIAPTOM KOJIMPOBAHMS;

MaTepnanbﬂoe odecreyeHue:
— Pabouee MecTO npernoaaBaTcClIA: HepCOHaJ'IBHHﬁ KOMIIBIOTEP, IIPOCKTOP, pa60qI/Ie MECTa
oOydJaronuxcs, 10cka yueOHasi, yaeOHast MeOelb;
— IIporpammuoe obecnieuenue oouiero u npodheccCHoHaIbHOTO Ha3HAUEHHsI, B TOM YHCIIe
BKJTIOHarolee B cedst criemyromiee [10:
MS Windows 7 (moamucka Imagine Premium)
MS Office 2007
7 Zip
MS Visual Studio (moxmucka Imagine Premium)
Visual Studio Code
Calculate Linux Desktop

3ananne:
1. @opMynupoOBKa 3aa4U:
Urpa «VYrangait xkapty». JlaHo mATh KapT, 4yeThIpe KOpOJsS M Jama MUK, MEepeBEpPHYThIE «PyOarikoi
BBepx». Llenb Urpel: yranarte, I7ie HaXOQUTCS JaMa MUK 32 HaMMEHblIee yuciao xoaoB. lllemdok mo
Kapre (Xo1) nepeBopavuBaet ee. Jl00aBUTh 3ByKOBOE COnpoBOXkIeHNUE. (3 Oaa).
2. CoznaTh BHEIHUHN BUA (OPMBI IPOTpamMMBbl
3. Hamucarp nporpaMMHbIe KOABI ISl CO3AaHHON (hOpMBI
1.®opmynupoBKa 3a1auu:
Urpa «I'ne saino». Jlausl Tpu KOp3UHBL. B 01HOM U3 KOpP3HH cpsTaHo sino. HykHO yranats B Kakou
Kop3uHe sino. [leaukoM Mblu Kop3uHa nepeBopaunBaeTcs. Jl00aBUTh 3BYKOBOE COIPOBOXKIECHUE.
(3 6amna).
2. Co3mate BHEITHHIA BUA (POPMBI TIPOTPAMMBI
3. Hamucatb nporpamMMHbI€ KOJBI IS CO31aHHON (OPMBI

IHopsinok BeINOIHEHHUs PadOTHI
— CocTaBUTh MaTEMaTHYECKYIO MOJIENb 3a1a4H.
— BriOpath 1 060cHOBaTH HanboJee PAMOHATIBHBIN METO/] pEIICHUS 3a/1a4H;
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— Pa3paGotarp anroput™ i1 penieHus 3a1auH.

— HanmucaTe ¥ OTIaAUTH IPOTPAMMY.
Xox padoThI:
— BrigenuTb BXOAHBIE U BBIXOIHBIE JAHHBIE
— IlocTpoutsb 610K-CXEMY COTIACHO THUITY aITOPUTMUUYECKON KOHCTPYKIIUU
— Hammcarp nporpaMMHBIN KOJT Ha SI3BIK MPOTPAMMHUPOBAHUS U TIPOBEPUTH padOTY KOja C
BXOJIHBIMH ITapaMeTpaMHu.

®opma npegocTaBjieHus pe3yJbTaTa
— AJIropuTM™M pOrpaMmsl.
— Koxa nporpammel.

Kpurepun onenku:

«OTINYHO» - TEOPETUYECKOE COJAEPKAHME Kypca OCBOEHO IOJIHOCTBIO, 0€3 MpoOesnoB, yMEHHUS
c(OpMHpOBaHBI, BCE MPEIyCMOTPEHHbIC MPOrpaMMON y4yeOHbIe 3aJaHus BBINOJHEHBI, KaueCTBO MX
BBIIIOJTHEHUS! OLIEHEHO BBICOKO.

«XOopo1Io» - TEOPETUYECKOE COJepKaHNE Kypca OCBOEHO IOJIHOCTBIO, 03 MpoOeIoB, HEKOTOpPbIE
yMeHHus1 Cc(HOPMHUPOBAHBI HEAOCTATOYHO, BCE MPEIyCMOTPEHHBIE MPOTPaMMON ydeOHBIC 3alaHUs
BBINOJIHEHBI, HEKOTOPBIE BU/IbI 3a/IaHUH BBIMOIHEHBI C OIINOKaMH.

«Y 1OBJIETBOPUTETILHOY» - TEOPETUUYECKOE COJIEP)KaHUE Kypca OCBOEHO YAaCTHYHO, HO MPOOeNbl He
HOCAT CYLIECTBEHHOI'O XapaKkTepa, HE0OX0IuMble YMEHHs pabOThl ¢ OCBOCHHBIMMATEPHAJIOM B OCHOBHOM
copMHpOBaHbI, OOJBIIMHCTBO MPEAYCMOTPEHHBIX MPOTPaMMO OOy4YeHHs YUeOHBIX 3aJaHHi
BBINOJIHEHO, HEKOTOPBIE U3 BBIIOJIHEHHBIX 33JJaHUN COZep KaT OLIHOKH.

«HeynoBneTBOpUTENBHO» - TEOPETUUECKOE COAEPKAHUE Kypca HE OCBOEHO, HEOOXOAUMbIE YMEHMUSI
He chopMUpOBaHbI, BHIIIOJIHEHHbIE yUeOHBIE 3aJaHUs COJePKAT IPyObIe OLIMOKH.
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Tema 5.5 Jtansl pa3padoTKu NPUJIOKEHHI

JlaGopaTopHoe 3ansitue Ne 28 Pa3padoTka unTepeiica npuio:keHus.
Hean pa6oTbI:
— Hayuutbcs npuMeHsATh 0a30BbIE MOHATUS TEOPUM MPUOJIMKEHHBIX METOAOB PELIECHUS 3ajad Ha
OBM.
— CdopmupoBarh MpeaCTaBICHHE 00 aNropuTMax pelmeHUs NPUKIATHBIX 33734, HAyIUTCs
HAaIlMCAHMIO U OTIAJKHA IIPOrPaMMHOIO KOJa.
— BriOpats u 060cHOBaTH HaMOOJIEE PAMOHATBHBIA METO U AITOPUTM PEIICHUS 33/1a4H;
— Pa3paborarh anroput™ ass peleHus NpUKIaAHbIX 3a/ay;
— Hanwucars mporpaMMHBII KOJ M OTJIAJUTH IPOTPAMMY.

BobinosinuB padory, Bl Oyaere:
ymemas:
- pa3zpabaTbIBaTh aJTOPUTMBI JIJIs1 KOHKPETHBIX 3a/1a4;
- HCII0JIb30BATh IPOrPaMMBbI ISl rpapuuecKoro oToO0pakeHus alropuTMOB;
- OIPENENSTh CJI0KHOCTh PadOTHI AITOPUTMOB;
- paboTaTh B cpejie IpOrpaMMHUPOBAHNS;
- peaJn30BBIBATH MOCTPOCHHBIE AITOPUTMBI B BUJIE MPOTPAMM Ha KOHKPETHOM SI3BIKE
IIpOrpaMMUPOBaHUS;
- BBIIIOJIHATE IIPOBEPKY, OTIIAAKY KOIA [IPOTPaMMBI;
- O(bOpMJI?ITI) KO 1mmporpaMmbl B COOTBETCTBUU CO CTAHAAPTOM KOAUPOBAHUA;

MarepuanbHoe o0ecrnieyeHune:
— Pabouee mecTo mpenogaBarens: MePCOHAIBHBIN KOMITBIOTED, IIPOEKTOP, paboune MecTa
oOydJaronuxcs, 10cka yueOHasi, yueOHast MeOelb;
— IIporpammHoe o0ecnieueHue oOLIero U NpodeccCuoHaIbHOr0 Ha3HAYEHMS, B TOM YHCIIe
BKJTIOYarolee B cedst crnemyromiee [10:
MS Windows 7 (moamucka Imagine Premium)
MS Office 2007
7 Zip
MS Visual Studio (moxmucka Imagine Premium)
Visual Studio Code
Calculate Linux Desktop

3ananne:
1. @opMyIMpOBKa 3aa4u:
Jlns nporpammel TpeOyeTcs pa3paboTaTh KOHCOJIbHBIN MHTEpdeiic, nutepdeiic-MeHo u uHrepdeiic co
CBOOOJHON HaBHramueu. Pe3ynbTarom pa3pabOTKH SIBISIETCS TEKCTOBOE OMMCAHHUE 3alpoCOB, MYyHKTOB
MEHIO WJIM KOMIIOHEHTOB HHTep(delica COOTBETCTBEHHO.
Pazpabotare onucanue 1nojib30BaTeIbCKOro HHTEpdeiica st mporpaMMbl « by TUITBHUK.
2. cXxOqHBIMU JAHHBIMH JUISI IPOTPAMMBI SIBJISIFOTCSL:
- BpeMmsi, Ha KOTOpPOE YCTaHOBJIEH OyIMIIbHUK;
- (paxoK, MOKa3bIBAIOIIMI, BKIIIOUEH OYAMIIbHUK WUJIH BBIKJIIOUEH;
- TIepUO/J] TOBTOPEHUS OYAMIBHUKA: OJJHOKpaTHOE cpabaThIBaHKE, BKIIOUEHNUE KaX/IbIi 1€Hb, BKIIIOUCHHE
pa3 B HEJIEIIO.
3. Co3natpk BHEIIHUM BUJ (POPMBI TPOTPaMMBbI
4. HamucaTb nporpamMMHbI€ KOJIbI ISl CO3JaHHON (hOPMBI
IHopsioK BhINIOJIHEHHS PA0OTHI
— CocTaBUTh MaTEMaTHUECKYIO MOJIENb 3a1a4H.
— BriOpaths 1 000cHOBaTh HaNbOOJIEE pallMOHATBHBIA METOJ] PEIICHUS 3a/1a4H;
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— Paspabortarh anropuT™ AJis pEIICHHS 3aa9H.
— HanmucaTe ¥ OTIaAUTH IPOTPAMMY.
Xox padoThI:
— BBIILGJII/ITB BXOOHBIC U BBIXOJHBIC TAaHHBIC
— IlocTpoutsb GI0K-CXEMY COTJIACHO THITY aJITOPUTMUYECKON KOHCTPYKITUU
— Hammcarp nporpaMMHBIN KOJT Ha SI3BIK IPOTPAMMHUPOBAHUS U TIPOBEPUTH padOTY KOja C
BXOJIHBIMH HapaMeTpaMH.

®opMa npegocTaBIeHUus pe3yJibTaTa
— AJropuT™M IpOrpaMMsl.
— Kog nporpaMmsl.

Kpurepun onenku:

«OTINYHO» - TEOPETUYECKOE COJAEPKAHME Kypca OCBOEHO IOJHOCTBIO, 0€3 MpoOesoB, yMEHHUs
c(OpMHpOBaHBI, BCE MPEIyCMOTPEHHbIC MPOrpaMMON y4yeOHbIe 3aJaHUsl BBINOJHEHBI, KaueCTBO MX
BBITIOJTHEHUS OLIEHEHO BBICOKO.

«X0po1Io» - TEOPETUYECKOE COJepKaHUE Kypca OCBOEHO IOJIHOCTBhIO, 03 MpOoOeoB, HEKOTOpPbIE
yMeHHus1 Cc(HOPMHUPOBAHBI HEAOCTATOYHO, BCE IMPEIyCMOTPEHHBIE MPOTPaMMON ydeOHBIC 3alaHHs
BBINOJIHEHbI, HEKOTOPBIE BU/IbI 3a/IaHUH BBIMOJIHEHBI C OIINOKaMH.

«Y 10BJIETBOPUTETILHOY» - TEOPETUUYECKOE COJIEP’KaHUE Kypca OCBOEHO YaCTHYHO, HO MPOoOeNbl He
HOCAT CYLIECTBEHHOI'O XapaKTepa, HE0OX0IuMble yMEHHs pabOThl ¢ OCBOCHHBIMMATEPHAJIOM B OCHOBHOM
copMHpOBaHbI, OOJBIIMHCTBO MPEAYCMOTPEHHBIX MPOTPaMMO OOy4deHHs YUeOHBIX 3aJaHHil
BBINOJIHEHO, HEKOTOPBIE U3 BBINTOJIHEHHBIX 33JJaHUI COZepKaT OLIHOKH.

«HeynoBneTBOpUTENBHO» - TEOPETUUECKOE COAEPKAHUE Kypca HE OCBOEHO, HEOOXOAUMbIE YMEHMUSI
He chopMUpOBaHbI, BHIIIOJHEHHbIE yUeOHBIE 3aJaHUs COJepKAT IPyObIe OLINOKH.
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Tema 5.5 Ortanbsl pa3pa0oTKum  NPHJIOKEHUI

JlaGopaTopHoe 3ansitue Ne 29 TectupoBaHue, 0TJIA/IKA NPUIIOKEHUS.
Hean pa6oTbI:
— Hayuutbcs npuMeHsTh 0a30BbIE MOHATHA TEOPHM NPUOJIMKEHHBIX METOJIOB PEIICHHs 3aaad Ha
5BM.
— CdopmupoBarh MpeaCTaBICHHE 00 aNropuTMax pelmeHUs NPUKIATHBIX 33734, HAyIUTCs
HAIMCAHUIO M OTJIAJKH HPOTrPaMMHOTO KOJa.
— BriOpats u 060cHOBaTH HaMOOJIEE PAMOHATBHBIA METO U AITOPUTM PEIICHUS 33/1a4H;
— PazpaboTare anroput™ i peieHus IPUKIIHbIX 3a/1a4;
— Hamnucarp nporpaMMHBIN KO ¥ OTJIAIUTh IPOTPAMMY.

BbinosinuB padory, Bl Oyaere:
ymembs:
- pa3pa6aTBIBaTb AJITOPUTMBI JIs1 KOHKPCTHBIX 3a1a4;
- HCII0JIb30BATh IPOrPaMMBbI ISl IpapuuecKoro oToOpakeHus alropuTMOB;
- OIPENENSTh CJI0KHOCTh Pa0OTHI AITOPUTMOB;
- paboTaTh B cpejie IPOrpaMMHUPOBAHNS;
- PpCajln30BbIBATH ITOCTPOCHHBIC AJITOPUTMBI B BUAC ITPOTI'paMM Ha KOHKPETHOM A3bIKC
IIpOrpaMMUpPOBaHUS;
- BBIMIOJIHATH IPOBEPKY, OTIAAKY KOAA MPOrPAMMBI;
- O(bOpMJI?ITI) KOZ 1mmporpaMmbl B COOTBETCTBUU CO CTAHAAPTOM KOAUPOBAHUA;

MarepuanbHoe o0ecrnieyeHne:
— Pabouee mecTo mpenogaBarens: MePCOHAIBHBIN KOMITBIOTED, IIPOEKTOP, paboune MecTa
o0yyaromuxcs, A10cKa yueOHasi, yueOHast meOeb;
— TIIporpammuoe obecnieuenue oouiero u npodheccCHoHaIbHOTO Ha3HAUEHHsI, B TOM YHCIIe
BKJIIOYaroniee B ceds cienyrouiee [10:
MS Windows 7 (moamucka Imagine Premium)
MS Office 2007
7 Zip
MS Visual Studio (moamucka Imagine Premium)
Visual Studio Code
Calculate Linux Desktop

3ananne:
1. ®opMynMpoOBKa 3aJa4H:
BbruncnuTh 1 BBIBECTH Ha 3KpaH TaOnuily 3HaueHu# GyHKuuu y=a-In(x) npu x, usmenstouiemcs ot x010
xk ¢ marom dx, a — koHcTanTa. [lanens nquanora mpejcraBieHa Ha pucyHke. [locne oTinaaku mporpamMmmbl
ClIeIyeT MPOBEPUTH MPABUILHOCTD PadOTHI MPOTrpaMMbl C TOMOIIbIO KOHTPOJILHOTO MpUMepa (CM. puC.).
YcTaHOBHUTE TOUKY OCTAaHOBA Ha OIEpaTop IEpe] LUKIOM U 3armycTure nporpammy. Ilocne nonaganus Ha
TOYKY OCTaHOBKH, BBITIOJHUTE MOLIArOBO MPOTrpaMMy U MPOCIEIUTE, KaK MEHSIOTCS BCE MEPEMEHHbIE B

MMpOHECCC BBIITOJIHCHU A »
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r 3 T T
uy Tabyamposanmne dyrxumi | =) M

X0= 1
Xk= 4
Dx= 02
A= 075

Paboty Buinonuun ctT. Ueasoe M A
x=1,y=0
x=12,y=0,136741167595466
x=14,y=025235417746591

x=16, y=0,352502721934302
x=18, y=0,440839998676589
x=2,y=0,5198603854 19959
x=2,2,y=0,591343020273203
x=2 4, y=0,656601553015425

| Bbiymenurte '

~ 4
CocTtaBbTe mporpaMMmy TadynupoBaHus GpyHKIHMU Y(X), BBIBEIUTE HA dKpaH 3HAYCHUS X U Y(X). HykHbIii
BapUaHT 3aJlaHUsl BBIOEPUTE W3 HIDKEIPHUBEICHHOTO CIHCKA TI0 YKAa3aHWUIO MPEroaaBaTeds.
OTKOppEKTUPYITE SJIEMEHTHI yIIpaBiieHUs B (hopMe B COOTBETCTBHH CO CBOUM BapHAHTOM 33IaHHUS.

1) y= 107bc / x + cosa’x. 2) y= 1,2(a-b)3e-“l +x.
Xy==1.9%,=3.5:x=03; %o =—0.75%,==1.5dx=-0.03;
a=-1.25:b=-1.5;¢=0.75; d=1.5b=12;

2. Coznath BHEIIHUH BUA (POPMBI POTpamMMBbl
3. Hanwmcatb mporpaMMHbI€ KOJIBI TSI CO3JaHHON (hOPMBI
IHopsaoK BbINOJHEHUS PA0OTHI
— CocTaBUTh MaTEMATHYECKYIO MOJICIb 3a/1a4H.
— BriOpath 1 060cHOBaTH HanboJee paloOHATBHBINA METO PEIICHUS 33/1a4H;
— Pa3pabotarpe anroput™ i1 penIeHus 3a/1auH.
— Hanucate 1 oTaAUTH IPOTpaMMy.
Xoa padoTbi:
— BI:II[CJ'II/ITI) BXOOHBIC U BBIXOIHBIC JaHHBIC
— IlocTpoutsb G10K-CXE€MY COTIIACHO THITY aITOPUTMUYECKON KOHCTPYKITUU
— Hanwucars nporpaMMHBII KOJT Ha SI3bIK MPOTPaMMHUPOBAHUS U MPOBEPUTH PabOTY Koja €
BXOJHBIMU [TapaMeTpamu.

®opma npegocTaB/IeHUs pe3y/IbTaTa
— AIropuT™M IpOrpaMMsl.
— Koa nporpaMmsl.

Kpurtepum oneHku:

«OTIHYHO» - TEOPETHUYECKOE COAEp:KaHUE Kypca OCBOEHO IOJIHOCTBIO, 0e3 IpoOesoB, YMEHHs
c(OpMHPOBaHBI, BCE MPEIyCMOTPEHHBIE MPOrpaMMON y4yeOHBbIe 3aJaHusl BBINOJHEHBI, KaueCTBO HX
BBITIOJIHEHUS OLIEHEHO BBICOKO.

«XO0poII0» - TEOPETUIECKOE COJIEPAKAHUE Kypca OCBOCHO IOJIHOCTBIO, 0€3 IMpoOEIoB, HEKOTOPLIE
yMeHusi Cc(OPMUPOBaHBl HEAOCTATOUHO, BCE MPEILyCMOTPEHHBIE MPOrpaMMON ydeOHbIe 3aJaHMs
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BBITIOJTHEHBI, HEKOTOPBIE BUAbI 3aJJaHUI BBIITOJIHEHBI C OLIMOKaMHU.

«Y IOBJIETBOPUTEIIBHO» - TEOPETUYECKOE COJAEp)KaHUE Kypca OCBOCHO YAaCTHYHO, HO IMPOOENbl He
HOCSIT CYIIECTBEHHOT'O XapakTepa, He0OXOAUMbIE YMEHUS pabOThl C OCBOEHHBIMMATEPHAIOM B OCHOBHOM
copMHpOBaHbI, OOJBIIMHCTBO MPEAYCMOTPEHHBIX MPOTpaMMOi OOydeHHs Y4eOHBIX 3aJaHHl
BBITNIOJTHEHO, HEKOTOPBIE U3 BHIMIOJHEHHBIX 33/IaHUN COJIEPKaT OLIUOKHU.

«HeynoBneTBOPUTEIHHO» - TEOPETHUECKOE COAEPKAHNE Kypca HE OCBOCHO, HEOOXOAMMbIE YMEHHS
He c(OPMUPOBAHBI, BHITOJHEHHBIEC YUEOHbIE 3aJaHHsI COIepPKAT IPyObIe OIIMOKH.
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Tema 5.6 Mepapxusi Kj1accoB.

JlabGoparopnoe 3ansaTue Ne 30 Kiaccol OOIlL: Buabl, Ha3HAYeHHe, CBOHCTBA, METO/Abl, COOBITHS.
Iean padoThi:

— Hayuutbcs mpumeHsTh 0a30Bble MOHATHS TEOPUU MPUOMIKEHHBIX METOJIOB PEIICHMS 3ajad Ha
OBM.

— CdopmupoBarh TpeacTaBlieHHEe 00 aJrOpUTMax PEIICHUS MPUKIAIHBIX 3a7a4, HAYIUTCS
HAMMCAaHUIO U OTJIAJIKA MPOTrPaMMHOTO KOJia.

— BriOpars 1 000cHOBaTh HarboIee palMOHATBHBIA METO] M AJITOPUTM PEIICHUS 3aa4H;

— PazpabotaTh anroput™m AJis pemieHus MPUKIAIHBIX 3a/1a4;

— Hanucars nporpaMMHbIi KO M OTJAJUTh IPOIPAMMY.

Beinosinus padory, Bel Oyaere:
ymemb:
- pa3pabaTbIBaTh AJITOPUTMBI JUIsl KOHKPETHBIX 33/ay;
- HCIOJIB30BATh MPOTPAMMBI AJIs IpahuyecKoro 0ToOpaxKeHus alrOPUTMOB;
- ONPEAETATH CI0KHOCTb PadOThI AITOPUTMOB;
- paboTaTh B cpe/ie IPOrpaMMHUPOBAHUS;
- PCaln30BbIBATH ITOCTPOCHHBIC AJITOPUTMBI B BUAC ITPOTI'paMM Ha KOHKPETHOM A3bIKC
IIPOrPaMMUPOBAHNS;
- BBIIIOJIHATH IIPOBEPKY, OTIAAKY KOHa IIPOTrPaMMBI;
- 0(OPMIIATH KOJI IPOrpaMMbl B COOTBETCTBUHU CO CTaHIAPTOM KOJMPOBAHMS;

MaTepnanbﬂoe odecreyeHue:
— Pabouee MecTO npernoaaBaTcClIA: HepCOHaJ'IBHHﬁ KOMIIBIOTEP, ITPOCKTOP, pa60qu MeCTa
oOydJaronuxcs, 10cka yueOHasi, yaeOHast MeOelb;
— IIporpammuoe obecrieuenue oomero 1 npohecCHOHaILHOTO Ha3HAYSHUS, B TOM YHUCIIe
BKJTIOHarolee B cedst criemyromiee [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. @opMynMpoOBKa 3a1a4U:
[TocTpouTh cUCTEMY KIAccOB JJsl OMHMCAHUS IUIOCKMX T€OMETpUYECKHX (HUryp: Kpyra, KBajapara,
npsiMoyrosnbHuKa. [IpenycMoTpers MeToabl Uisl co3AaHusl 0OBEKTOB, EPEMEIICHNs Ha MIOCKOCTH, U3-
MEHEHHsI pPa3MEpPOB ¥ IOBOPOTA Ha 3aJaHHBIN yToOJ.

2. CoznaTh BHEIIHUHN BUA (POPMBI IPOTpamMMBbl
3. Hamucartb nporpaMMHbIe KOABI TSl CO31aHHON (OPMBI

3agauya
1. ®opMynMpoOBKa 3aJa4H:
[TocTpouth omucaHue Kiacca, cojepKallero HMHGOpMAIMIO O TOYTOBOM aJpece OpraHu3alUH.
[IpenycMOTpeTs BO3MOXKHOCTB PA3JEeNbHOTO HW3MEHEHWs COCTAaBHBIX 4YacTed ajapeca, CO3/IaHHs H
YHUYTOXXEHUSI 00BEKTOB ATOTO KJacca.

2. CoznaTh BHEIHUHN BUA (POPMBI IPOTpamMMBbl
3. Hamucarp nporpaMMHbI€ KOJBI IS CO31aHHON (OPMBI
ITopsinok BbINOJHEHHS padOTHI
— CocTaBUTh MaTEMaTHYECKYIO MOJIENb 3a1a4H.
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— BriOpath 1 000cHOBaTh HaNbOOJIEE pallMOHATBHBIA METO/] PEIICHUS 3a/1a4H;
— Pa3paborare anropuT™ Ams perieHus 3a1a4u.
— Hamnucate 1 0TiIaguThH IpOrpaMmy.
®opma npegocTaBjieHus pe3yJbTaTa
— ANTOpUTM MIPOTrPAMMBI.
— Kog nporpaMmsl.

Kpurepum ouenkmu:

«OTIMYHO» - TEOPETHYECKOE COAEp)KaHHUE Kypca OCBOCHO IOJIHOCTHIO, 0e3 mpoOesnoB, YMEHHS
c(OpMHpOBaHBI, BCE MPEIyCMOTPEHHbIE MPOrpaMMOi y4yeOHbI€ 3aJaHUs BBINOJHEHBI, KaueCTBO HX
BBITIOJTHEHUS OLIEHEHO BBICOKO.

«XO0po1Io» - TEOPETUYECKOE COJEpKAHNUE Kypca OCBOEHO IOJIHOCTBIO, 03 MpOoOeIoB, HEKOTOPhIE
yMeHus1 Cc(HOPMHUPOBAHBI HEAOCTATOYHO, BCE MPEIyCMOTPEHHBIE MPOTPaMMON ydeOHbIE 3aJaHHs
BBINOJIHEHbI, HEKOTOPBIE BU/IbI 3a/IaHUH BBIMOIHEHBI C OIINOKaMH.

«Y 1OBJIETBOPUTEILHOY» - TEOPETUUYECKOE COJIEPIKaHUE Kypca OCBOEHO YaCTHYHO, HO MPOOeNbl He
HOCAT CYLIECTBEHHOI'O XapaKTepa, HE0OX0IuMble yMEHHs pabOThl ¢ OCBOCHHBIMMATEPHAJIOM B OCHOBHOM
copMHpOBaHbl, OOJBIIMHCTBO MHPEJYCMOTPEHHBIX HPOrpaMMoOi oOO0ydeHHs yueOHbIX 3aJaHuil
BBITIIOJIHEHO, HEKOTOPBIE U3 BHIIIOJHEHHBIX 3a/IaHUN COJIEPKaT OLINOKHU.

«HeynoBneTBOPUTEIBHO» - TEOPETUUECKOE COAEPKAHUE Kypca HE OCBOEHO, HEOOXOAMMbIE YMEHHUS
He chopMUpOBaHBI, BHITIOJHEHHBIE YUEOHBIC 3aJJaHUS COJIEPKAT IPyObIe OMIHOKH.
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Tema 5.6 Mepapxusi Kj1accoB.

JlabopaTopHoe 3ansTue Ne 31 O0bsiBJIeHHs KJacca.
Iean padoThi:
— Hayuutbcs npuMeHsATh 0a30Bble MOHATUS TECOPUH MPUOJIMKEHHBIX METOAOB pElICHUs 3a7ad Ha
OBM.
— CdopmupoBaTh mpelacTaBlICHUE 00 alIropuTMax pelieHds MNPUKIATHBIX 3a]ad, HAydUTCs
HAaIMCAHMIO U OTJIAJKU IPOrPaMMHOIrO Koja.
— BriOpatb u 000cHOBaTH HanbOJI€€ PAIMOHAIBHBIN METO/ U AITOPUTM PELICHUS 3a/1a4H;
— PazpabotaTh anroput™m AJis pemieHus MPUKIAIHBIX 3a/1a4;
— Hanucars nporpaMMHbIi KOJ U OTJAJUTh IPOIPAMMY.

Beinosinus padory, Bel Oyaere:
ymemb:
- pa3pabaTbIBaTh AJITOPUTMBI JUI1 KOHKPETHBIX 33/ay;
- HCIOJIB30BATh MPOTPAMMBI AJIs IpahuyecKoro 0ToOpaKeHus alrOpPUTMOB;
- ONPEAETATH CI0KHOCTb PadOThI AITOPUTMOB;
- paboTaTh B Cpejie IPOrpaMMHUPOBAHUS;
- PpCaln30BbIBATH ITOCTPOCHHBIC AJITOPUTMBI B BUAC ITPOTI'paMM Ha KOHKPETHOM A3bIKC
IIPOrPaMMUPOBAHNS;
- BBIIIOJIHATH IIPOBEPKY, OTIAAKY KOHa IIPOTrPaMMBI;
- 0(OPMIIATH KOJI IPOrpaMMbl B COOTBETCTBUHU CO CTaHIAPTOM KOJIMPOBAHMUS;

MarepuaiabHoe oGecnedyenne:
— Pabouee MecTo mpemnoaBates: MepCOHANbHBIN KOMIIBIOTEDP, IPOEKTOP, paboune MecTa
oOyJaromuxcsi, Tocka yueOHas, yacOHass MeOelb;

— IIporpammuoe obecnieduenue oouiero u npodheccCHoHaIbHOTO Ha3HAUEHMSI, B TOM YHCIIe
BKJTIOHarolee B cedst 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. @opMynupoOBKa 3a1a4U:

Omnpenenuts Kiacc CHUCOK AJIEMEHTOB. B ompezneneHue kiacca BKIIOYUTH JABa KOHCTPYKTOpa MAJIA
OIIpeJIeJIeHUs] CIMCKA 110 ero pa3Mepy M MyTeM KONMPOBaHUs Apyroro cnucka. [Ipexycmorpers ¢pyHKImMu
unBepcun crucka (123->321) u moucka moCiucKa B CIHCKE.

2. Co3pnatp BHELIHUH BUA (YOPMBI IPOTpaMMBI
3. Hanwmcarp nmporpaMMHbIe KOJIBI ISl CO3JaHHON (OPMBI

1. ®opMynMpoOBKa 3aJa4H:
Onpenenuts Kiacc COPTHUPOBAHHBIM CIIMCOK 3JEMEHTOB. B omnpeneneHue kiacca BKJIIOYHTBH J1BA
KOHCTPYKTOpa JUIsl ONPEACIICHHs CIIMCKA IO €ro pasMepy U IMyTeM KONMMPOBAHMS JIPYroro CHUCKA.
[Ipenycmotrpers GyHKIMN JOOABICHUS SJIEMEHTA U CIAMSIHUA ABYX COPTUPOBAHHBIX CIIUCKOB.
2. CoznaTh BHEIIHUHN BUA (POPMBI IPOTpamMMBbl
3. Hanwucartp nmporpaMMHbI€ KOJIbI sl CO3JaHHON (hOPMBI
IMopsinok BbIMOJIHEHUS PA0OTHI
— CocTaBUTh MaTEMaTUYECKYIO MOJEIb 3a1a4H.

— BriOpath 1 000cHOBaTh HaNbOOJIEE pallMOHATBHBIA METO/] PEIICHUS 3a/1a4H;
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— Paspabortarh anropuT™ AJis pEIICHHS 3aa9H.
— HanmcaTe ¥ OTIaAUTH IPOTPAMMY.
Xox padoThI:
— BrigenuTb BXOAHBIE U BBIXOIHBIE JAHHbBIE
— IlocTpoutsb 010K-CXE€MY COTIACHO THUITY aITOPUTMUUYECKON KOHCTPYKIIUU
— Hamucars nporpaMMHBIi KO Ha SI3BIK TPOrPaMMHUPOBAHUS M IPOBEPUTH pabOTy KOJa C
BXOJIHBIMH HapaMeTpaMH.

®opMma npeaocTaBIeHUus pe3yJibTaTa
— AJNropuT™M IpOrpaMMsl.
— Kog nporpaMmsl.

Kpurepun onenku:

«OTIMYHO» - TEOPETHYECKOE COAEp)KaHHUE Kypca OCBOCHO IOJIHOCTHIO, 0e3 mpoOesnoB, YMEHHS
c(OpMHpOBaHBI, BCE MPEIyCMOTPEHHbIC MPOrpaMMON y4yeOHbIe 3aJaHusl BBINOJHEHBI, KaueCTBO MX
BBITIOJTHEHUS OLIEHEHO BBICOKO.

«XOopo1Io» - TEOPETUYECKOE COJepKAHUE Kypca OCBOEHO IOJIHOCTBIO, 0€3 MpoOeIoB, HEKOTOpPhIE
yMeHHus1 Cc(HOPMHUPOBAHBI HEAOCTATOYHO, BCE MPEIyCMOTPEHHBIE MPOTPaMMON ydeOHBIC 3alaHUs
BBINOJIHEHbI, HEKOTOPBIE BU/IbI 3a/IaHUH BBIMOJIHEHBI C OIINOKaMH.

«Y 1OBJIETBOPUTEILHOY» - TEOPETUUYECKOE COJIEPIKaHUE Kypca OCBOEHO YaCTHYHO, HO MPOOenbl He
HOCAT CYLIECTBEHHOI'O XapaKTepa, HE0OX0IuMble YMEHHs pabOThl ¢ OCBOCHHBIMMATEPHAJIOM B OCHOBHOM
cOpMHpOBaHbI, OOJBIIMHCTBO MPEAYCMOTPEHHBIX NPOTPaMMO OOy4deHHs YYeOHBIX 3aJaHHi
BBINOJIHEHO, HEKOTOPBIE U3 BBIIOJIHEHHBIX 33JJaHUN COZIepKaT OLIMOKH.

«HeynoBneTBOpUTENBHO» - TEOPETUUECKOE COAEPKAHUE Kypca HE OCBOEHO, HEOOXOAUMbIE YMEHMUSI
He chopMUpOBaHbI, BHIIIOJIHEHHbIE yUeOHBIE 3aJaHUs COJePKAT IPyObIe OLIMOKH.
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Tema 5.6 Hepapxus KjiaccoB.

JlaGoparopnoe 3ansiTie Ne 32 Co31aHune HACIEJOBAHHOIO KJjacca.

Hean pa6oTbI:

— Hayuutbcs npuMeHsATh 0a30Bble MOHATUS TEOPUU MPUOIMKEHHBIX METOJOB pEIICHUS 3aJad Ha
OBM.

— CdopmupoBaTh mnpelcTaBieHHEe 00 aJIropuTMax peuieHus MPUKIAIHBIX 3a/1a4, HAy4uTCs
HaIlMCaHUIO ¥ OTJIAJKU IPOrpaMMHOIO KOJa.

— BriOpats u 060cHOBaTH HaMOOJIEE PAMOHATBHBIA METO U AITOPUTM PEIICHUS 3a/1a4H;

— Pa3paborarp anroput™ Ais pemeHus MPUKIAIHbIX 3a7ay;

— Hanucars nporpaMMHbIi KO M OTJJUTh IPOIPAMMY.

Beinosinus padory, Bel Oyaere:
ymemb:
- pa3pabaTbIBaTh AJITOPUTMBI JUI KOHKPETHBIX 33/1ay;
- HCIOJIB30BATh MPOTPAMMBI AJIs IpahuyecKoro 0ToOpaKeHus allrOpPUTMOB;
- ONPEAETATH CI0KHOCTb PadOThI AITOPUTMOB;
- paboTaTh B Cpe/ie IPOrpaMMHUPOBAHUS;
- PpCaln30BbIBATH ITOCTPOCHHBIC AJITOPUTMBI B BUAC ITPOTI'paMM Ha KOHKPETHOM A3bIKC
IIPOrPaMMUPOBAHNS;
- BBIIIOJIHATH IIPOBEPKY, OTIAAKY KOLa IIPOTrPaMMBI;
- 0(OPMIIATH KOJ IPOrpaMMbl B COOTBETCTBUHU CO CTAHJAPTOM KOJUPOBAHMUS;

MarepuanbHoe o0ecrnieyeHune:
— Pabouee mecTo npenoaBares: NEPCOHATbHBIN KOMITBIOTED, IIPOCKTOP, paboune MecTa
oOydJaronuxcs, 10cka yueOHasi, yaeOHast MeOelb;
— IIporpammHoe o0ecnieueHne oOLIero ¥ NpodecCuoHaIbHOr0 Ha3HAYEHU S, B TOM YHCIIe
BKJTIOYarolee B cedst crnenyromiee [10:
MS Windows 7 (moamucka Imagine Premium)
MS Office 2007
7 Zip
MS Visual Studio (moxmucka Imagine Premium)
Visual Studio Code
Calculate Linux Desktop

3ananne:

1. @opMynupoOBKa 3aa4U:
CocTaBuTh omMcaHuE€ Kilacca M OOBEKTOB-BEKTOPOB, 3a/laBa€MbIX KOOpJIHWHATaMH KOHIIOB B
TpeXMepHOM mpocTpaHcTBe. OOecrneynTh ONEpaluyd CIOKEHUS U BBIYUTAHUS BEKTOPOB  C
MOJIyY€HUEM HOBOT'O BEKTOpa (CyMMBI WM Pa3HOCTH), BBIYMCIECHUS CKAISIPHOTO MPOU3BEICHUS JIBYX
BEKTOPOB, JUIMHBI BEKTOPa, KOCHHYCA YIJIa MEXKy BEKTOPaMHU.
2. CoznaTh BHEIHUHN BUA (POPMBI MPOTpamMMBbl

3. Hamucatp nporpaMMHbI€ KOJBI IS CO31aHHON (OPMBI

1.dopMynupoBKa 3a/1a4H:

CocTaBuTh ONHMCAaHHUE Kjacca MPSMOYTOJbHUKOB CO CTOPOHAMHM, MapaieIbHbIMU OCSM KOOpPJMHAT.
[IpenycMOTpeTb BO3MOKHOCTh TME€pEMEIICHHUsS MNPSIMOYIOJbHUKOB Ha IJIOCKOCTH, H3MEHEHUs
pa3MepoB, TOCTPOCHMSI  HAMMEHBIIEro  MNPSIMOYTOJIbHHMKA, COJEpIKallero JiBa  3a/laHHbIX
OPSAMOYTOJIbHUKA, U TMPSAMOYTOJIbHUKA, SIBIISIOLIErocs oOmiei yacTeio (IepeceuyeHreM) AByX
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MPSIMOYTOJIBHUKOB.
2. Co3naTh BHEITHUH BU (OPMBI IPOTPAMMBbI
3. Hamucarp nporpamMMHbI€ KOJBI UL CO31aHHON (OPMBI
IMopsinok BbINOJHEHHUS PA0OThHI
— CocTaBUTh MaTEMaTHUECKYIO MOJIENb 3a/1a4H.
— BriOpath u 060cHOBaTH HanboJEe palOHATbHBINA METO PEIICHUS 3a/1a4H;
— Pa3paGotarp anroputm i1 penieHus 3a1auu.
— Hanucate 1 oTIaaUTh IPOrpaMMmy.
Xox padoThI:
— BplaenauTs BX0HBIE U BBIXOJHBIE JaHHBIC
— Iloctpouts 6510K-CXEMY COTTIACHO THUIY AITOPUTMHUYECKON KOHCTPYKIIUU
— Hamucars nporpaMMHBIi KO Ha SI3BIK TPOrPaMMHUPOBAHUS M IPOBEPUTH pabOTy KOJa C
BXOJHBIMHU [TapaMeTpamHu.

dopma npegocTaBieHus pe3yJbTaTa
— ANropuT™ NporpaMmsl.
— Koxa nporpammel.

Kpurepum ouenkmu:

«OTIUYHO» - TEOPETHUYECKOE COAEp)KaHUE Kypca OCBOEHO IOJIHOCTBIO, 0e3 HmpoOesoB, YMEHHMs
cOpMHPOBAHBI, BCE MPEIyCMOTPEHHBIE MPOrpaMMON y4deOHBIC 3aJaHusl BBIMOJHEHBI, KAadyeCTBO HX
BBINOJIHEHUS OLIEHEHO BBICOKO.

«XO0pouIo» - TEOPETUUECKOE COAEPKAHUE Kypca OCBOECHO IOJIHOCTBIO, O€3 Mpo0enoB, HEKOTOphIE
yMeHus: CcGhOpPMHUPOBAHbI HEIOCTaTOYHO, BCE IPEJYCMOTPEHHBbIE MpOrpaMMON YydeOHbIE 3aJaHus
BBITIOJIHEHBI, HEKOTOPbIE BUbI 33JJaHUI BBIIIOJIHEHBI C OLIMOKaMHU.

«Y IOBJIETBOPUTEIIBHO» - TEOPETUYECKOE COJAEp)KaHUE Kypca OCBOCHO YAaCTMYHO, HO MPOOenbl He
HOCSIT CYIIIECTBEHHOI'O XapakTepa, HE0OXOANUMbIE YMEHUS pabOThl C OCBOEHHBIMMATEPHAIOM B OCHOBHOM
cOopMHpOBaHbl, OOJBIIMHCTBO MPEJYCMOTPEHHBIX HPOrpaMMoOi OOydeHHs yueOHbIX 3aJaHMuil
BBITIOJTHEHO, HEKOTOPBIE U3 BHITIOJHEHHBIX 33/IaHUN COJIEpKaT OLINOKU.

«HeynoBneTBOpUTEIHHO» - TEOPETHUECKOE COAEPKAHUE Kypca HE OCBOEHO, HEOOXOAMMbIE YMEHHUS
He c()OpMUPOBAHBI, BHIIOJHEHHBIE YUEOHBIE 3aJaHUSI COIepKaT rpyOble OIIMOKH.
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Tema 5.6 Mepapxusi Kj1accoB.

JladopaTopnoe 3ansiTie Ne 33 [IlporpaMmmMupoBaHue MPUI0KEHHI.
Iean padoThi:
— Hayuutbcs mpumeHsTh 0a30Bble MOHATHS TEOPUU MPUOMIKEHHBIX METOJIOB PEIICHMS 3ajad Ha
OBM.
— CdopmupoBaTh mnpelacTaBieHHEe 00 aJIropuTMax peuieHUs MPUKIAIHBIX 3a/1a4, HAy4uTCs
HAMMCaHUIO ¥ OTJIAJKU MPOrpaMMHOTO0 KOJa.
— BriOpatb u 000cHOBaTh HanboJee pallMOHAIBHBINA METO U AITOPUTM PELICHHUS 3a/1a4U;
— PazpabotaTh anroput™m AJis pemieHus MPUKIAIHBIX 3a/1a4;
— Hanucars nporpaMMHbIi KO M OTJAJUTh IPOIPAMMY.

Beinosinus padory, Bel Oyaere:
ymemb:
- pa3pabaTbIBaTh AJITOPUTMBI JUIsl KOHKPETHBIX 33/ay;
- HCIOJIB30BATh MPOTPAMMBI AJIs IpahuyecKoro 0ToOpaxKeHUs alrOPUTMOB;
- ONPEAETATH CI0KHOCTb PadOThI AITOPUTMOB;
- paboTaTh B cpe/ie IPOrpaMMHUPOBAHUS;
- PCaln30BbIBATH ITOCTPOCHHBIC AJITOPUTMBI B BUAC ITPOTI'paMM Ha KOHKPETHOM A3bIKC
IIPOrPaMMUPOBAHNS;
- BBIIIOJIHATH IIPOBEPKY, OTIAAKY KOJa IPOTrPaMMBI;
- 0(OpPMIIATH KOJ IPOrpaMMbl B COOTBETCTBUHU CO CTAHIAPTOM KOJIMPOBAHMS;

MaTepnanbﬂoe odecreyeHue:
— Pabouee MecTO npernoaaBaTcClIA: HepCOHaJ'IBHHﬁ KOMIIBIOTEP, ITPOCKTOP, pa60qI/Ie MeCTa
oOydJaronuxcs, 10cka yueOHasi, yaeOHast MeOelb;
— TIIporpammuoe obecniedueHue oouiero U npodheccCHoHaIbHOTO Ha3HAUEHUs, B TOM YHCIIe
BKJTIOHarolee B cedst criemyromiee [10:
MS Windows 7 (moamucka Imagine Premium)
MS Office 2007
7 Zip
MS Visual Studio (moxmucka Imagine Premium)
Visual Studio Code
Calculate Linux Desktop

3ananne:

1. @opMyIMpOBKa 3a1a4u:

Hanucats Windows-00b€KTOB B MPHIIOKEHUSIX Ha si3bike C++ mpuiiojkeHue, 3arojoBOK IJIaBHOTO OKHa
koToporo coaepxut ®@. 1. O., rpynny u Homep BapuanTa. [I[porpamma noskHa

JMHAMUYECKH OTOOpaxaTh HMH(pOpMaIMi0o 00 W3MEHEHHMH 3a/JlaHHOM XapaKTepUCTHKH KOMIIBIOTEpa B
rpaduueckoit ¢opme, ucnonb3dys komnoHeHT Chart wnu cpeactBa pucoBanuss GDI. I'padux momxen
oroOpakaTb 3HA4YEHHWE 33JaHHOW XapPaKTEPUCTHKH C aBTOMATUYECKOM NPOKPYTKOH BIIEBO IO Mepe
nosiBnieHnss HOBBIX NaHHBIX (Ctrl+Shift+N nmpuBoautr k TOoMy ke pe3ynbTaTy), B KOTOPOM BBIOWpaeM
KpOME CTOJIOUaThIX M KPYroBBIX auarpamm). IIpoMexyTOK BpeMEHH MeXay IMociel0BaTeIbHbBIMU
3aMepamMH 3HaueHUS! XapaKTepUCTHKHU, a TAK)Ke JONOJHUTENbHbIE MapaMeTpbl oToOpakeHus rpaduka B
COOTBETCTBHHM C 3a/IaHUEM JIOJKHBI 33/1aBaThCs B TUAIIOTOBOM OKHE.

1).. OtoOpaxars rpaduk 3arpy3ku mporeccopa (Ctrl+Shift+N nmpuBoautr k TOMy ke pe3ynabTary), B
KOTOPOM BBIOMpaeM B AMAJIOrOBOM OKHE BHIOMpATh HOMEp Mpoleccopa)

2 Orobpaxath Tekymwii pasmep 3amanHoi manku (Ctrl+Shift+N nmpuBomuT kK TOMy *e pe3ynbraty), B
KOTOPOM BBIOMpaeM MM MAIKK 337aeTCs B TUAIOTOBOM OKHE)

3 Orobpaxath pa3Mep ouepeu neyaTy 3aaHHOro B IMAJIOTOBOM OKHE IIPUHTEpA.
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4 OrtobpakaTh KOJIMYECTBO 3amylieHHbIX B cucteme mpoieccoB (Ctrl+Shift+N mpuBoguT k Tomy ke
pe3ynbTary), B KOTOPOM BBIOMpaeM B JHAJOTOBOM OKHE 3ajaBaTh IIAOJOH HMMEH OTCJIEKHBAEMbIX
MIPOIIECCOB).
5 OroOpaxaTh IPOLEHT 3arpy3Ku Mpoleccopa 3aJaHHbIM B AUAJIOTOBOM OKHE IPOLIECCOM.
6 Orobpaxarb 00beM 3aHUMAEMOM 3aJJaHHBIM B TUAJIOIOBOM OKHE IIPOLIECCOM BUPTYaJIbHOM
aMsITH
7 OroOpakaTh KOJIMYECTBO OTHPABICHHBIX TAKETOB Yepe3 YKa3aHHBIN B JUAIOTOBOM OKHE CETEBOM
uHTEpdeiic.
8 OtoOpakaTh 4acTOTy OOpalieHUu Ha YTEHHE/3alUCh K JUCKY, BBIOPAHHOMY B JIHAJIOTOBOM
OKHE
9 OTobpakaTh KOJIMYECTBO MPOILIECCOB C PA3TUYHBIMHU 3HAUCHUSAMU IPUOPUTETOB B BUJIE
CTOJIOUATOMN JHArpaMMBl.
10 OToOpakaTh KOJMYECTBO pabOTAOIIMX WM OCcTaHOBICHHBIX Ciyx0 (Ctrl+Shift+N mpuBoguT k Tomy
KE pe3yNbTaTy), B KOTOPOM BBIOMpAcM MEPEKII0UYEHUE THIOB I'pa)MKOB PEaTn30BaTh B JTUAIOTOBOM
OKHE)
11 Orobpaxars pazmep (aiina moakadyku u cBoboaHON pusndeckoir namsatu (Ctrl+Shift+N mpuBoguT
TOMY K€ pe3ylbTary), B KOTOpPOM BbIOMpaeM NEpeK/IIOUeHHUE THUIOB TpadUKOB peaau3oBaTh B
JTMAJIOTOBOM OKHE).
12 OroOpakaTh KOIWYECTBO IMOTOKOB, 3aMyIIEHHBIX B PA3JIMYHBIX MpOIEccax, B BUJE CTOIOUYATOM
muarpammbl  (Ctrl+Shift+N nmpuBomuT k TOMY 3Ke pe3ynbTary), B KOTOPOM BBIOMpaeM KOJHYECTBO
CTOJIO110B-00BEKTOB B MPUIIOKEHHIX Ha si3bike C++ MpolieccoB 3a/1aBaTh B JUAIOTOBOM OKHE).
13 Orobpaxarp 00beM CBOOOJHOW MaMsITH Ha JIOTHYECKHX JHUCKAaX B BUIE KPYroBOM AHarpammbl
(Ctrl+Shift+N npuBoauT K TOMY € pe3yibTary), B KOTOPOM BbIOMpacM B IHAJOrOBOM OKHE
MPEJOCTaBUTh BO3MOKHOCTh BKJIIOYATh WJIM OTKJIIOYaTh B JUarpaMMy HWH(POpPMAalMd O CMEHHBIX
HOCHUTEISX).
14 OtobpaxkaTh B BUAC CTOJNOYATOW aUarpaMmbl 00beM Hcmoib3yemon mamsatu y 10 mporeccoB ¢
HauOOJBIINM 3HAYEHUEM TOTO MapameTpa.
15 Orobpaxarb IMHAMUKY HUCIOJb30BAaHUS ONEPATUBHOW MaMATH B BHJIE€ KPYroBOW JuarpamMmsl c
CEeKTOPaMH, COOTBETCTBYIOUIMMHU: S5 HauOojee aKTHBHO MCIOJB3YIOIIUX IMaMATh MPOLECCOB, 00BEMY
MaMSTH, UCTIOIB3YIOIMMCS CTAIbHBIMU MTPOIIECCAMH, a TAK)KE 00hEMY CBOOOTHOM TTaMSITH.
2. Coznath BHEIIHUN BUA (POPMBI IPOTpamMMBbl
3. Hanwucartb nmporpaMMHbI€ KOJIbI JUIsl CO3JaHHON (hOPMBI

IMopsiiok BbINOJIHEHUS PAGOTHI

— CocTaBUTh MaTEMaTHYECKYIO MOJIET 33/1a4H.

— BriOpath 1 060cHOBaTH HanboJee palOHATBHBIA METO PEIICHUS 33/1a4H;

— Pa3pabotarpe anroput™ i1 penIeHus 3a/1auH.

— Hanmcats 1 0THagUTh IPOTpaMMy.
Xox padoTbI:

— BbI1euTh BXOAHBIE M BEIXOHBIC JTAHHBIC

— TlocTpouts 6J0K-CXEMY COTJIACHO THITY AITOPUTMUYECKON KOHCTPYKIUH

— Hamucars mporpaMMHBI KO Ha SI3BIK TPOrPAaMMHUPOBAHUS M IPOBEPHUTH padOTY KO/Ia C

BXOJIHBIMH TTapaMeTpaMH.

®opma npeaocTaBIeHus pe3yJibTara
— ANropuT™M IpOrpaMMsl.
— Koa nporpaMmsl.

Kpurtepum onenku:

«OTIMYHO» - TEOPETHYECKOE COEp)KaHUE Kypca OCBOEHO IOJIHOCTHIO, 0e3 mpoOesoB, YMEHHS
c(OpMHpOBaHBI, BCE MPEILyCMOTPEHHBIE MPOrpaMMON y4eOHbIe 3aJaHUs BBIIOJHEHBI, KaueCTBO MX
BBIITOJIHEHUS OLICHEHO BBICOKO.

«XO0pomIo» - TEOPETUYECKOE COJEPKAHNUE Kypca OCBOEHO IOJIHOCTBIO, 03 MpOoOeIoB, HEKOTOPhIE
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yMeHHsT Cc(OPMHPOBaHBI HEIOCTAaTOYHO, BCE MPEIYCMOTPEHHBIE MPOTrpaMMOi ydeOHbIE 3aJaHHs
BBINOJIHEHBI, HEKOTOPBIE BU/IbI 3a/IaHUH BBITIOJIHEHBI C OIIMOKAMH.

«Y IOBIIETBOPUTEIHHO» - TEOPETHYECKOE COJEpIKaHHE Kypca OCBOGHO YAaCTUYHO, HO IMPOOENbl He
HOCAT CYIIECTBEHHOT'O XapaKkTepa, HE0OX0IUMbIe YMEHHs paOOThl ¢ OCBOCHHBIMMATEPHAJIOM B OCHOBHOM
copMupoBaHbl, OOJBIIMHCTBO MPEAYCMOTPEHHBIX IPOTPaMMON OOy4YeHHUS Y4eOHBIX 3aJaHui
BBINOJIHEHO, HEKOTOPBIE U3 BBIIOJIHEHHBIX 33JJaHUN COIEPHKAT OUIHOKH.

«HeynoBneTBOpHUTEIFHO» - TEOPETUYECKOE COJepKaHNe Kypca HE OCBOCHO, HEOOXOMMbIE YMEHHUS
He chopMUpOBaHBI, BHIIOJHEHHBIE yUeOHbIE 3aaHUs COAePKAT IPyObIe OITHOKH.
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Tema 5.6 Mepapxusi Kj1accoB.

JlabopaTopHoe 3ansiTie Ne 34 [leperpy3ka MeTo10B.
Iean padoThi:
— Hayuutbcs mpumeHsaTh 0a30Bble MOHATHS TEOPUU MPUOIMIKEHHBIX METOJIOB PEIICHUS 3aja4y Ha
OBM.
— CdopmupoBaTh mnpelacTaBieHHEe 00 aJIropuTMax peuieHUs MPUKIAIHBIX 3a/1a4, HAy4uTCs
HAaIKUCAHUIO U OTIAJKU MPOrpaMMHOTrO Koja.
— BriOpatb u 060cHOBaTh HanboJee palOHATBHBINA METO] U aJITOPUTM PEUICHHUS 3a/1a4U;
— PazpabotaTh anroput™m AJis pemieHus MPUKIAIHBIX 3a/1a4;
— Hanucars nporpaMMHbIi KO M OTJAJUTh IPOIPAMMY.

Beinosinus padory, Bel Oyaere:
ymemb:
- pa3pabaTbIBaTh AJITOPUTMBI JUIsl KOHKPETHBIX 33/ay;
- HCIOJIB30BATh MPOTPAMMBI AJIs IpahuyecKoro 0ToOpaxKeHus alrOPUTMOB;
- ONPEAETATH CI0KHOCTb PadOThI AITOPUTMOB;
- paboTaTh B cpe/ie IPOrpaMMHUPOBAHUS;
- PCaln30BbIBATH ITOCTPOCHHBIC AJITOPUTMBI B BUAC ITPOTI'paMM Ha KOHKPETHOM A3bIKC
IIPOrPaMMUPOBAHNS;
- BBIIIOJIHATH IIPOBEPKY, OTIAAKY KOHa IIPOTrPaMMBI;
- 0(OPMIIATH KOJI IPOrpaMMbl B COOTBETCTBUHU CO CTaHIAPTOM KOJMPOBAHMS;

MarepuanbHoe o0ecrnieyeHune:
— Pabouee mMecTo npenogaBares: NEPCOHATBHBINA KOMITBIOTED, IPOSKTOP, pabovne MecTa
oOydJaronuxcs, 10cka yueOHasi, yaeOHast MeOelb;
— IlporpammHoe obecriedeHue oo1ero 1 NpopecCUoHaIbHOI0 Ha3HAYEHMsI, B TOM YHUCIIE
BKJTIOHarolee B cedst criemyromiee [10:
MS Windows 7 (moamucka Imagine Premium)
MS Office 2007
7 Zip
MS Visual Studio (moxmucka Imagine Premium)
Visual Studio Code
Calculate Linux Desktop

3ananne:
1. @opMynupoOBKa 3aa4U:
Hamucare Metox min(X, y), HaxoasMIuii MUHUMaTbHOE 3Ha4eHHe W3 ABYX uyuced. C ero moMouibio
HalTH MUHUMAJIbHOE 3HAYCHUE U3 YeThIpeX 4ucen a, b, ¢, d. 2.
2. CoznaTh BHEIHUHN BUA (POPMBI IPOTpamMMBbl
3. Hamucartp nporpaMMHbI€ KOJBI TSI CO31aHHON (OPMBI

1.®opmynupoBKa 3a1a4u:
Hanucats MeToa max(x, y), HaXOAsSIMIHUNA MaKCUMalbHOE 3HaYeHHE U3 IByX yHcels. C ero moMoIpko
HalTH MaKCUMalbHOE 3HAYCHUE U3 YEeTBhIpeX uKcen a, b, ¢, d.
2. CoznaTh BHEIHUHN BUA (POPMBI IPOTpamMMBbl
3. Hamucartp nporpaMMHbI€ KOJBI TSI CO31aHHON (OPMBI
ITopsinok BbINOJHEHHS PadOTHI
— CocTaBUTh MaTEMaTHYECKYIO MOJIETb 33/1a4H.
— BriOpath 1 060cHOBaTH HanboJIEe PAMOHATBHBIM METO PELLICHUS 3a]Iauu;
— Pazpabotatp anropuT™ Ui pelieHus 3a1a4H9.
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— Hamucate 1 oTiIaguTH IpOrpaMmy.

Xon paborsr:
- BBIILGJII/ITB BXOAHBIC U BBIXOAHBIC JAHHBIC
— Iloctpouts 6JI0K-CXEMY COTJIACHO TUIY AJITOPUTMHUUECKON KOHCTPYKLIUU
— Hamnucars nporpaMMHBIM KO Ha SI3bIK IPOrpaMMHUPOBAHUS U IIPOBEPUTH pabOTy KOJa C
BXOJIHBIMH ITapaMeTpaMH.

®opma npeaocTaBjieHus pe3yJbTaTa
— AJIropuT™ porpaMmsl.
— Koxa nporpammel.

Kpurepum ouenkmn:

«OTIHYHO» - TEOPETHUYECKOE COAEp)KaHUE Kypca OCBOEHO IOJIHOCTBIO, 0e3 IpoOesoB, YMEHMs
c(OpMHPOBAHBI, BCE MPEIyCMOTPEHHBIE MPOrpaMMON y4deOHBIC 3aJaHWsl BBINOJHEHBI, KauyeCTBO HX
BBINOJIHEHUS OLICHEHO BBICOKO.

«XOopouio» - TEOPETUUECKOE COAEPKAHUE Kypca OCBOECHO IOJIHOCTBIO, O€3 Mpo0enoB, HEKOTOphIE
yMeHus: CcGhOpPMHUPOBAHbl HEIOCTaTOYHO, BCE IMPEJYCMOTPEHHBbIE MpOrpaMMON YydeOHblE 3aJjaHus
BBITIOJTHEHBI, HEKOTOPbIE BUbI 3aJJaHUI BBIIIOJIHEHBI C OLIMOKaMHU.

«Y IOBJIETBOPUTEIIBHO» - TEOPETUYECKOE COJEP)KaHUE Kypca OCBOCHO YAaCTMYHO, HO IPOOebl He
HOCAT CYIIECTBEHHOTO XapaKTepa, HE0OX0IMMbIe YMEHHs paOOThl ¢ OCBOCHHBIMMATEPHAJIOM B OCHOBHOM
copMHpOBaHbl, OOJBIIMHCTBO MNPEJYCMOTPEHHBIX HPOrpaMMoOi oOOydeHHs y4eOHbIX 3aJaHul
BBITIIOJIHEHO, HEKOTOPBIE U3 BHIIIOJHEHHBIX 3a/IaHUN COJIEPKaT OLINOKHU.

«HeynoBieTBOPUTEIBHO» - TEOPETUUECKOE COAEPIKAHUE Kypca HE OCBOEHO, HEOOXOAMMbIE YMEHHUS
He chopMUpOBaHBI, BHIIOJHEHHBIE yUeOHBIC 3aaHUS COAEPKAT TPYObIe OITHOKH.

78



	ОДОБРЕНО
	Разработчик (и):
	СОДЕРЖАНИЕ
	1 ВВЕДЕНИЕ
	уметь:

	2 МЕТОДИЧЕСКИЕ УКАЗАНИЯ
	Лабораторное занятие № 1 Знакомство со средой программирования.
	Выполнив работу, Вы будете:
	уметь:

	Материальное обеспечение:
	Задание:
	Порядок выполнения работы:
	Ход работы:
	Форма предоставления результата
	Критерии оценки:
	Тема 2.1. Операторы языка программирования
	Лабораторное занятие № 2 Составление программ линейной структуры.
	Цель работы:
	Выполнив работу, Вы будете:
	уметь:

	Материальное обеспечение:
	Задание:
	Порядок выполнения работы
	Ход работы:
	Форма предоставления результата
	Критерии оценки:
	Тема 2.1. Операторы языка программирования Лабораторное занятие № 3 Составление программ разветвляющейся структуры.
	Выполнив работу, Вы будете:
	уметь:

	Материальное обеспечение:
	Задание:
	Порядок выполнения работы
	Ход работы:
	Форма предоставления результата
	Критерии оценки:
	Тема 2.1. Операторы языка программирования
	Выполнив работу, Вы будете:
	уметь:

	Материальное обеспечение:
	Задание:
	Порядок выполнения работы:
	Ход работы:
	Форма предоставления результата:
	Критерии оценки:
	Тема 2.1. Операторы языка программирования Лабораторное занятие № 5Обработка одномерных массивов.
	Выполнив работу, Вы будете:
	уметь:

	Материальное обеспечение:
	Задание:
	Задача
	Порядок выполнения работы
	Ход работы:
	Форма предоставления результата
	Критерии оценки:
	Тема 2.1. Операторы языка программирования Лабораторное занятие № 6 Обработка двумерных массивов.
	Выполнив работу, Вы будете:
	уметь:

	Материальное обеспечение:
	Задание:
	Порядок выполнения работы
	Ход работы:
	Форма предоставления результата
	Критерии оценки:
	Тема 2.1. Операторы языка программирования
	Лабораторное занятие № 7 Работа со строками.
	Цель работы:
	Выполнив работу, Вы будете:
	уметь:

	Материальное обеспечение:
	Задание:
	Порядок выполнения работы
	Ход работы:
	Форма предоставления результата
	Критерии оценки:
	Тема 2.1. Операторы языка программирования Лабораторное занятие № 8 Работа с данными типа множество.
	Выполнив работу, Вы будете:
	уметь:

	Материальное обеспечение:
	Задание:
	Порядок выполнения работы
	Ход работы:
	Форма предоставления результата
	Критерии оценки:
	Тема 2.1. Операторы языка программирования Лабораторное занятие № 9 Файлы последовательного доступа.
	Выполнив работу, Вы будете:
	уметь:

	Материальное обеспечение:
	Задание:
	Порядок выполнения работы
	Ход работы:
	Форма предоставления результата
	Критерии оценки:
	Тема 2.1. Операторы языка программирования
	Выполнив работу, Вы будете:
	уметь:

	Материальное обеспечение:
	Задание:
	Порядок выполнения работы
	Ход работы:
	Форма предоставления результата
	Критерии оценки:
	Тема 3.1. Процедуры и функции
	Лабораторное занятие № 11 Организация процедур.
	Цель работы:
	Выполнив работу, Вы будете:
	уметь:

	Материальное обеспечение:
	Задание:
	Порядок выполнения работы
	Ход работы:
	Форма предоставления результата
	Критерии оценки:
	Тема 3.1. Процедуры и функции
	Лабораторное занятие № 12 Организация функций.
	Цель работы:
	Выполнив работу, Вы будете:
	уметь:

	Материальное обеспечение:
	Задание:
	Порядок выполнения работы
	Ход работы:
	Форма предоставления результата
	Критерии оценки:
	Тема 3.1. Процедуры и функции
	Лабораторное занятие № 13 Применение рекурсивных функций.
	Цель работы:
	Выполнив работу, Вы будете:
	уметь:

	Материальное обеспечение:
	Задание:
	Порядок выполнения работы
	Ход работы:
	Форма предоставления результата
	Критерии оценки:
	Тема 3.3. Модульное программирование
	Лабораторное занятие № 14 Программирование модуля.
	Цель работы:
	Выполнив работу, Вы будете:
	уметь:

	Материальное обеспечение:
	Задание:
	Порядок выполнения работы
	Ход работы:
	Форма предоставления результата
	Критерии оценки:
	Тема 3.3. Модульное программирование
	Лабораторное занятие № 15 Создание библиотеки подпрограмм.
	Цель работы:
	Выполнив работу, Вы будете:
	уметь:

	Материальное обеспечение:
	Задание:
	Порядок выполнения работы
	Ход работы:
	Форма предоставления результата
	Критерии оценки:
	Тема 4.1 Указатели.
	Лабораторное занятие № 16 Использование указателей для организации связанных списков.
	Цель работы:
	Выполнив работу, Вы будете:
	уметь:

	Материальное обеспечение:
	Задание:
	Порядок выполнения работы
	Ход работы:
	Форма предоставления результата
	Критерии оценки:
	Тема 4.1 Указатели.
	Лабораторное занятие № 17 Изучение интегрированной среды разработчика.
	Цель работы:
	Выполнив работу, Вы будете:
	уметь:

	Материальное обеспечение:
	Задание:
	Порядок выполнения работы
	Ход работы:
	Форма предоставления результата
	Критерии оценки:
	Тема 4.1 Указатели.
	Лабораторное занятие № 18 Создание проекта с использованием компонентов для работы с текстом.
	Цель работы:
	Выполнив работу, Вы будете:
	уметь:

	Материальное обеспечение:
	Задание:
	Порядок выполнения работы
	Ход работы:
	Форма предоставления результата
	Критерии оценки:
	Тема 5.1 Основные принципы объектно-ориентированного программирования (ООП)
	Лабораторное занятие № 19 Создание проекта с использованием компонентов ввода и отображения чисел, дат и времени.
	Цель работы:
	Выполнив работу, Вы будете:
	уметь:

	Материальное обеспечение:
	Задание:
	Порядок выполнения работы
	Ход работы:
	Форма предоставления результата
	Критерии оценки:
	Тема 5.1 Основные принципы объектно-ориентированного программирования (ООП)
	Лабораторное занятие № 20 События компонентов (элементов управления), их сущность и назначение
	Цель работы:
	Выполнив работу, Вы будете:
	уметь:

	Материальное обеспечение:
	Задание:
	Порядок выполнения работы
	Ход работы:
	Форма предоставления результата
	Критерии оценки:
	Тема 5.1 Основные принципы объектно-ориентированного программирования (ООП)
	Выполнив работу, Вы будете:
	уметь:

	Материальное обеспечение:
	Задание:
	Порядок выполнения работы
	Ход работы:
	Форма предоставления результата
	Критерии оценки:
	Тема 5.2 Интегрированная среда разработчика.
	Лабораторное занятие № 22 Создание проекта с использованием кнопочных компонентов.
	Цель работы:
	Выполнив работу, Вы будете:
	уметь:

	Материальное обеспечение:
	Задание:
	Порядок выполнения работы
	Ход работы:
	Форма предоставления результата
	Критерии оценки:
	Тема 5.2 Интегрированная среда разработчика.
	Лабораторное занятие № 23 Создание проекта с использованием компонентов стандартных диалогов и системы меню.
	Цель работы:
	Выполнив работу, Вы будете:
	уметь:

	Материальное обеспечение:
	Задание:
	Порядок выполнения работы
	Ход работы:
	Форма предоставления результата
	Критерии оценки:
	Тема 5.2 Интегрированная среда разработчика.
	Выполнив работу, Вы будете:
	уметь:

	Материальное обеспечение:
	Задание:
	Порядок выполнения работы
	Ход работы:
	Форма предоставления результата
	Критерии оценки:
	Тема 5.3. Визуальное событийно-управляемое программирование
	Лабораторное занятие № 25 Создание процедур обработки событий. Компиляция и запуск приложения
	Цель работы:
	Выполнив работу, Вы будете:
	уметь:

	Материальное обеспечение:
	Задание:
	Порядок выполнения работы
	Ход работы:
	Форма предоставления результата
	Критерии оценки:
	Тема 5.4 Разработка оконного приложения
	Лабораторное занятие № 26 Разработка оконного приложения с несколькими формами.
	Цель работы:
	Выполнив работу, Вы будете:
	уметь:

	Материальное обеспечение:
	Задание:
	Порядок выполнения работы
	Ход работы:
	Форма предоставления результата
	Критерии оценки:
	Тема 5.4 Разработка оконного приложения
	Лабораторное занятие № 27 Разработка игрового приложения.
	Цель работы:
	Выполнив работу, Вы будете:
	уметь:

	Материальное обеспечение:
	Задание:
	Порядок выполнения работы
	Ход работы:
	Форма предоставления результата
	Критерии оценки:
	Тема 5.5 Этапы разработки приложений Лабораторное занятие № 28 Разработка интерфейса приложения.
	Выполнив работу, Вы будете:
	уметь:

	Материальное обеспечение:
	Задание:
	Порядок выполнения работы
	Ход работы:
	Форма предоставления результата
	Критерии оценки:
	Тема 5.5 Этапы разработки приложений Лабораторное занятие № 29 Тестирование, отладка приложения.
	Выполнив работу, Вы будете:
	уметь:

	Материальное обеспечение:
	Задание:
	Порядок выполнения работы
	Ход работы:
	Форма предоставления результата
	Критерии оценки:
	Тема 5.6 Иерархия классов.
	Лабораторное занятие № 30 Классы ООП: виды, назначение, свойства, методы, события.
	Цель работы:
	Выполнив работу, Вы будете:
	уметь:

	Материальное обеспечение:
	Задание:
	Задача
	Порядок выполнения работы
	Форма предоставления результата
	Критерии оценки:
	Тема 5.6 Иерархия классов.
	Лабораторное занятие № 31 Объявления класса.
	Цель работы:
	Выполнив работу, Вы будете:
	уметь:

	Материальное обеспечение:
	Задание:
	Порядок выполнения работы
	Ход работы:
	Форма предоставления результата
	Критерии оценки:
	Тема 5.6 Иерархия классов.
	Лабораторное занятие № 32 Создание наследованного класса.
	Цель работы:
	Выполнив работу, Вы будете:
	уметь:

	Материальное обеспечение:
	Задание:
	Порядок выполнения работы
	Ход работы:
	Форма предоставления результата
	Критерии оценки:
	Тема 5.6 Иерархия классов.
	Лабораторное занятие № 33 Программирование приложений.
	Цель работы:
	Выполнив работу, Вы будете:
	уметь:

	Материальное обеспечение:
	Задание:
	Порядок выполнения работы
	Ход работы:
	Форма предоставления результата
	Критерии оценки:
	Тема 5.6 Иерархия классов.
	Лабораторное занятие № 34 Перегрузка методов.
	Цель работы:
	Выполнив работу, Вы будете:
	уметь:

	Материальное обеспечение:
	Задание:
	Порядок выполнения работы
	Ход работы:
	Форма предоставления результата
	Критерии оценки:

