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1 HOACHUTEJIBHASA 3AIIMCKA

CoctaB u coaepkaHuEe NPAKTUUYECKUX M JTaOOpPaTOPHBIX pPa0OT HAmpaBlieHbl Ha peaTu3aIfio
JOeUCTBYIOIUMX  (penepalbHbIX  TOCYHApCTBEHHBIX  OOpa30BaTENIbHBIX  CTAaHAAPTOB  CPEIHEro
npodeccnoHaTbHOTO 00pa30BaHMUS.

Benymeli  aunakTH4eckodl — LenIbl0  NPAKTUYECKUX  3aHATUH  sABiseTcs  (OpPMHpPOBAHUE
npoeCCUOHATIBHBIX MPAKTUYECKUX yMEHUH (YMEHHH BBIOIHATH OINpEJeNIeHHbIE JeHCTBUS, OIEpaluy,
HE0O0XO/AMMBIE B IOCIEAYIOUIEM B MPO(GECCHOHAIBHONW IEATENbHOCTH) MM Y4eOHBIX NPAaKTUYECKHUX
yMeHu# (YMEHM pemaTh 33jJa4d 10 MaremMaTuke, (usuke, mHPOpMATHKE U Jp.), HEOOXOAUMBIX B
rocyenyromen yaeOHoM AesITeIIbHOCTH.

Benymieii QunakTH4ecKOd IENbl0  J1a0OpaTOPHBIX 3aHATUN  SBISIETCS  DKCIEPHUMEHTAIBHOE
MOJTBEPXKICHUE U IIPOBEPKA CYIIECTBEHHBIX TEOPETUYECKUX MOJIOKEHUH (3aKOHOB, 3aBUCIMOCTEN ).

B coorBercTBUM ¢ paboueil mporpamMmmoi mpodeccuoHaabHOTO MOayis «Pa3paboTka momynei
MIPOrPaMMHOTO 00€CTICUCHHSI 11 KOMIBIOTEPHBIX CUCTEM» MPEAYCMOTPEHO MPOBEICHUE MPAKTHUYECKUX
U JabopaTopHBIX paboT. B pamkax MpakTHUECKOro/nadopaTOpHOro 3aHATHS OOY4YaroUIHMecss MOTYT
BBITIOJTHSITH OJTHY MM HECKOJIBKO MIPAKTHYECKUX/Ta00PATOPHBIX padoT.

B pe3ynbrare ux BBIIOJHEHMSI, 00Y4atOIUNCs JOKEH:
ymemby:
— ®opMupoBaTh AITOPUTMBI Pa3pabOTKU MPOTPAMMHBIX MOJAYJEH B COOTBETCTBHH C TEXHHYECKHM
3aJaHUEM.
— OreHka CI0)KHOCTH allTOPUTMA.
— Co3pmaBarh IporpaMmy 1o pa3paboTaHHOMY aJTrOPUTMY KaK OTAETbHBIN MOIYIIb.
—  OcymecTBiiTh pa3pabdoTKy KOAa MPOTrpaMMHOTO MOAYJIS Ha S3bIKaX HU3KOTO YPOBHS U BBICOKOTO
YPOBHEH B TOM YHUCIIE AJI1 MOOWIIBHBIX TUIATHOPM.
— DBbINonHATH 0THaJKy U TECTUPOBAHKUE MPOrpaMMBbl HA YPOBHE MOJIYJIS.
—  OdopMIsaTh JOKYMEHTAILIMIO HA TIPOTPAMMHEIE CPECTBA.
— IlpuMeHATh MHCTPYMEHTAJIBHBIE CPECTBA OTJIAJKH IPOrPAMMHOI0 00ECTICUSHHUS.
— BBIMOTHATE ONTUMH3ALUIO U PeaKTOPHHT MPOTPAMMHOTO KOJa.
— PabortaTh ¢ cuctemMoii KOHTPOJISI BEpCHUI.

ConepxaHue TNPaKTUYECKUX W JIAOOPAaTOPHBIX PabOT OPUEHTHPOBAHO HA IOJATOTOBKY CTY/AEHTOB K
OCBOCHHUIO TPO(ECCHOHATIBHOTO MOJYJISi OCHOBHOM MPO(eCCHOHATLHON 00pa3oBaTeIbHON MPOrpaMMbl IO
CIIEMAIbHOCTH M OBJIA/ICHNIO PO(ECCHOHATIBHBIMUA KOMITETECHIMSAMM:

I[IK 1.1. ®opmupoBaTh aJropuTMbl pa3pabOTKU HPOrpaMMHBIX MOJYJEHl B COOTBETCTBUHU C
TEXHUYECKHUM 3a/laHUEM,

I1K 1.2. Pa3zpabarbeiBaTh mporpaMMHbIE MOJYJIM B COOTBETCTBUH C TEXHUUYECKUM 3aJJaHUEM;

IIK.1.3. BeINOAHATE OTJIaAKy NMPOTrpaMMHBIX MOAYJIEH C MCIOJIb30BAaHUEM CIIELIMATU3UPOBAHHBIX
MPOrPaMMHBIX CPEJICTB;

IIK 1.4. BEINONHATH TECTUPOBAHUE IPOrPAMMHBIX MOIYJIEH;

IIK 1.5. OcyuiecTBiaTh peakTOPUHT U ONTUMU3ALMIO POTPAMMHOI0 KOJa;

1K 1.6. PazpabGaTbiBaTh MOAYJIM IPOTPAMMHOTO 00eCTieueHHs 11 MOOMIIBHBIX IIIATGOPM.

A Taxxke GOpMHUPOBAHUIO OOIINX KOMIETEHIIUIA:

OK 01 - Beibupath crioco0bl penieHus 3a1ad npohecCHOHaIbHON 1€ TENbHOCTH, TPUMEHUTENBHO K
Pa3IMYHBIM KOHTEKCTAM;

OK 02 - OcyuiecTBidTh MOMCK, aHAIM3 M HHTEPIpETalnio HWH(OpMalWU, HEOOXOAUMOM IS
BBITOJIHEHUS 3a/1a4 TPOPECCUOHATILHOMN I€ATEIbHOCTH,

OK 04 - Paborate B KOJUIEKTHBE W KoMaHne, 3((PEKTHBHO B3aMMOJICHCTBOBATH C KOJIJIETaMH,
PYKOBOJCTBOM, KJIMEHTAMH,



OK 05 - OcymiecTBasTh YCTHYIO U NHCBMEHHYI0 KOMMYHHUKALIMIO Ha TOCYJIAapCTBEHHOM S3BIKE C
y4eToM 0COOEHHOCTEN COLMAbHOTO U KYJIbTYPHOT'O KOHTEKCTA,;

OK 09 - Ucnionp3oBaTh HHGOPMAIMOHHBIE TEXHOJIIOTHH B MTPO(ECCHOHATBFHON e TENbHOCTH,;

OK 10 - ITonp30oBatbes podecCHOHATBHON JOKYMEHTAITUEH Ha TOCYJapCTBEHHOM U MHOCTPAHHOM
A3bIKaXx.

OK 11- INnanupoBath NpeaAnpUHUMATEIBCKYIO ACATEILHOCTD B MPO(ECCHOHAIBHOM chepe.

BrimonHenue 00yd4arommxcs MPAKTUYECKHX J1a00paTOpHBIX pPabOT MO NpodecCHOHATHLHOMY
monyito «Pa3zpaboTka Moaysel IporpaMMHOro o0ecredeHus A1l KOMIbIOTEPHBIX CUCTEM» HaIPaBICHO
Ha!

- 000011eHHE, CUCTEMATU3aLUIO, YIITyOJIeHue, 3aKpeIUIeHne, pa3BUTHE U JETAIN3AIMIO [TOJTyYeHHbIX
TEOPETUYECKUX 3HAHUN IO KOHKPETHBIM TEMaM Y4eOHOM TUCHUIUINHBL;

- (hopMUpPOBaHME YMEHHUH NPUMEHATH MOJYyYCHHbIE 3HAHUS Ha MPAKTHKE, pealu3allio €AMHCTBA
MHTEJUIEKTYAJIbHON U ITPAKTUYECKOU JEATENbHOCTH;

- Ppa3BUTHE UHTE/UIEKTyaJbHBIX YMEHUH y OyAylluX CHELHAIUCTOB: aHAJUTHYECKHX,
IIPOEKTUPOBOYHBIX, KOHCTPYKTUBHBIX U JIp.;

- BBIPAOOTKY MPH pEIIEHUH ITOCTAaBICHHBIX 337a4 NPO(EeCcCHOHANBHO 3HAUUMbIX KaueCTB, TAKUX KaK
CaMOCTOATEIIBHOCTh, OTBETCTBEHHOCTh, TOYHOCTh, TBOPYECKAsl NHULIMATHUBA.

ITpoaomKUTETLHOCTD BBIITOJIHEHHSI IPAKTUYECKOM paboThl COCTaBISIET HE MEHEe JIBYX aKaJeMHYECKHX
4acoB U IPOBOJUTCS M10CJIE€ COOTBETCTBYIOILEH TEMBbI, KOTOpasi 00eCIIeUnBaeT HAIMYME 3HAHUN, HEOOXOJUMBIX
Ul €€ BBIIIOJIHEHUSL.



2 IEPEYEHBb TIPAKTUYECKHX U JIABOPATOPHBIX 3AHATHI

MJIK.01.01 PASPABOTKA ITPOOI' PAMMHBIX MOJIVJIEN

Pa3zgenbl/TeMbl TeMbl NPaKTUYECKUX/JTa00PATOPHBIX KosaunuectBo| TpeOoBanusi
3aHSATHI 4acoB ®oI'ocC C1io
(ymertn)
Pa3nes 1. PazpaboTka nporpaMMHBIX MOYyJIeH 89
Tema:1.1.2 CrpykrypHoe | [Ipaktuueckoe 3ansarue Ne 1 Ornenka 2 V1,¥2,¥6,Y7
MIPOrPaMMHUPOBAHHE CJIO)HOCTH QJITOPUTMOB COPTUPOBKH.
[IpakTrueckoe 3ausatue Ne 2 Onenka 2 V1,Y2,¥6,Y7
CJIO’)KHOCTH JITOPUTMOB TTOKCKA.
[IpakTnueckoe 3ansatue Ne 3 Onenka 2 V1,Y2,¥6,Y7
CJIOHOCTH PEKYPCHBHBIX AJITOPUTMOB.
[IpakTuueckoe 3anarue Ne 4,5 Ouenka 4 V1,Y2,¥6,Y7
CJIOXHOCTH IBPHUCTUYCCKUX aJTOPUTMOB.
Jlabopatopnoe 3ansitue Nel Pabora ¢ 2 V1,Y2,¥6,Y7
Tema 1.1.3 O0bekTHO- Kiaccamu. Ileperpyska MeTon0B.
OPHUEHTUPOBAHHOE JlaGopaTtopnoe 3anstue No2 Onpenenenue 2 V1,¥2,¥6,Y7
MIPOrPaMMHUPOBAHHE onepanuii B kinacce. Co3nanue
HACJICJIOBAHHBIX KIJIACCOB
JlabopaTtopnoe 3ansitue Ne3 Pabora ¢ 2 V1,Y2,¥6,Y7
o0beKTamMu Yepe3 HHTEP(EHCHI.
Hcnionp3oBanne craHIapTHHIX HHTEP(EICOB.
JlaGopaTtopHoe 3ansitue Ne4 PaGora ¢ Tuiom 2 V1,V2,¥6,Y7
JIaHHBIX cTpykTypa. Komiekuun.
[TapameTpu3oBaHHBIC KIIACCHI.
JlaGopaTtopnoe 3ansitue NoS Mcnonb3oBanue 2 V1,Y2,¥6,Y7
PEryIApHBIX BhIpakeHuid. Onepanuu co
CITUCKaMH.
JlaboparopHoe 3ausitue Ne6,7 4 V1,Y2,¥6,Y7
W crnonp30BaHne OCHOBHBIX MTA0JIOHOB.
Jlaboparopuoe 3ansitue Ne§ Mcnonb3oBaHue 2 V1,Y2,¥6,Y7
Tema 1.1.4I1arTrepHsl MOPO’KJAIOUTNX 1a0JIOHOB.
IIPOEKTUPOBAHHUS JlaGopatopHoe 3anatue Ne9 Mcnonb3oBanue 2 Y1,V2,¥6,Y7
CTPYKTYPHBIX I1a0JIOHOB.
Jlaboparopuoe 3ausitue Nel0 Mcnons3oBanue 2 V1,Y2,¥6,Y7
MOBEJICHYECKUX IIa0JIOHOB.
Tema 1.1.5. CoObrtuiino- | Jlaboparopuoe 3ausitue Nel 1 Pa3paboTtka 2 V1,Y2,¥6,Y7
yIpaBIsieMOe MIPHUIIOKEHUS C UCTIOIH30BAHHEM TEKCTOBBIX
MIPOrPaMMHUPOBAHHE KOMITOHCHTOB
JlaGopatopnoe 3ansatue Nel2 Pa3paboTka 2 Y1,V2,¥6,Y7
TIPHJIOKEHUS C HECKOJBKUMH (DOPMAaMHU.
JlaGopatopnoe 3anarue Nel3Pa3paborka 2 Y1,V2,¥6,Y7
MIPHJIOKEHUS C HE BH3yaTbHBIMU
KOMITOHEHTaMH.
JlabopaTtopnoe 3ansitue Nel4 PazpaboTtka 2 V1,V2,¥6,Y7
UTPOBOTO MPUITOKECHHS.
JlabopaTtopnoe 3ansitue Nel5 Pa3zpaborka 2 V1,V2,¥6,Y7
MIPHUIIOKEHUS C aHUMAIIHEH.
Tema 1.1.6 JlaGopaTopHoe 3aHsTHE 16 V1,Y2,¥6,Y7

Onrumusanus u
pedakTopuHT Koaa

Ne16,17,18,19,20,21,22,23 Ontumuzaius 1
pedakTopHHT KOAa.




Tewma 1.1.7 Pazpabotka | JlaGoparoproe 3ansTHe Ne 16 V1,V2,¥6,Y7
MOJIL30BaTEIbCKOTO 24,25,26,27,28,29,30,31Paspaborka unrepdeiica
uHTepderica. I0JIL30BaTEI.
Tema 1.1.8 Jlaboparoproe 3ansitue Ne 32,33,34 6 V1,¥2,¥6,Y7
[IporpammupoBanue B Co3nanue npuiioxenus ¢ b/
cpeae 1C Ilpennpusarue | JlaboparopHoe 3ausitre Ne 35,36,37 6 V1,Y2,¥6,Y7
Co3nanue 3arpocoB K b/]
Jlaboparoproe 3ansitue Ne38,39,40 5 V1,¥2,¥6,Y7
Co3zanne XpaHUMBIX MTPOIIETYP
HUTOI'O 89
MJIK.01.02 IIOJEPXKKA U TECTUPOBAHUE ITPOT'PAMMHbBIX MOJYJIEN
Pa3znennl/TeMbl Tembl npakTHYeckux/Iadopatopusix | KoamuecTBo TpedoBanus
3aHATHI 4acoB orocC Cc1mo
(ymern)
Pa3nea 2. Ilognepskka U TeCTUPOBAHUE MPOTPAMMHBIX MOy el 68
Tema 1.2.1 [Ipaktrueckoe 3ansitue Nel,2 4 V3,¥6,¥8,Y5,¥9
Otnagka u TecTupoBaHue «OCIBIM SIUKOM
TECTUPOBAHUE [Ipaktuueckoe 3anstue Ne 3,4 4 V3,V6,¥8,Y5,¥9
MIPOTPaMMHOTO TecTupoBaHUE «IEPHBIM SIIUKOM
obecrieyeHus JIaGoparopHnoe 3ansTHe Ne 20 V3,V6,V8,Y5,Y9
1,2,3,4,5,6,7,8,9,10 MonynbsHoe
TECTUPOBAHUE
JlaGopaTopHoe 3aHsTHE 20 V3,V6,V8,Y5,¥9
Nel1,12,13,14,16,17,18,19,20
WHuTerpanmonHoe TecTupoBaHue
Tema 1.2.2 JlaboparopHoe 3aHsATHE 20 V3,¥6,Y8,Y5,Y9
JlokyMeHTUpOBaHue No21,22,23,24,25,26,27,28,29,30
O(l)OpMJ'IeHI/IC JAOKYMCHTAlMU Ha TPOrpaMMHBIC
CpC€aACTBaA € UCIIOJb30BAHUCM MHCTPYMCHTAJIbHBIX
CpCACTB.
HUTOI'O 68
MJIK.01.03 PASPABOTKA MOBUJIbHBIX I[TPUJIOXKEHUN
Pa3nesbl/Tembl Tembl npakTHdyeckux/sadoparopusix | Koanuecrso TpedoBanus
3aHATHII JacoB ®dIrocC C1io
(ymerthb)
Pa3nea 3. PazpaboTka MoOMJIbHBIX NPHJIOKEH Uil 45
Tema 1.3.1 OcHoBubie | JlabopaTopHoe 3ansatue Ne 1,2,3.4,5 10 V1,Y2,¥6,Y4
m1aTGOPMBI U SI3BIKU VYcranoBKa MHCTPYMEHTAPHs M HACTPOMKA CPEIBI
paspaboTKn JU1sL pa3paOOTKU MOOUIIBHBIX IPUIIOXKEHUH
MO6HHI’HHXv JlaboparopHoe 3ansTre Ne6,7,8,9.10,11 12 V1,¥2,Y6,Y4
NPHIOKCHUHN VcTaHOBKA cpelbl pa3spaboTKH MOOMIbHBIX
MIPUIIOKEHUHN C IPUMEHEHUEM BUPTYaIbHOM
MallnuHbI
Tema 1.3.2 Co3nanue u | JlabopaTopHoe 3anstre Nel2 Cosnanue 2 V1,Y2,V6,Y4
TCCTI/IPOBaHI/IC OMYJIATOPOB U MMOJAKIIOYCHUEC yCTpOf/'ICTB
MOMYJIEH JJIs JlaboparopHuoe 3ansTHe Nel3 Hacrpoiika 2 V1,Y2,¥6,Y4
MO6I/IHBHBIX peXKrMa TCpMHHAJIa
NpUIIOKeHHUit JlaboparopHroe 3ansTue Nel4 Coznanue 2 Y1,¥2,Y6,Y4
HOBOT'O ITPOCKTA
JlaboparopHoe 3aHsaTHEe Nel5 Usyuenne u 2 V1,Y2,¥6,Y4

KOMMCHTHPOBAHHUEC KOJa
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JlaboparopHuas padotaNel6 M3meHeHue 2 V1,Y2,Y6,Y4
3JIEMCHTOB JU3anHaA
JIaboparopHuoe 3ansTre Ne 17 O6pa6orka 2 Y1,¥2,¥6,V4
COOBITHH: TTOACKA3KH
JlabopaTopHoe 3ansatre Nel8 O6paborka 2 V1,¥2,Y6,Y4
COOBITHI: I[BETOBAs MHINKALMI
Jlaboparophuoe 3ansaTue Nel9, 20 4 V1,V2,¥6,Y4
OO0paboTKa COOBITHII: MEPEKITIOUEHHE MEXKTY
OKpaHaMU
Jlab6opaTtopHoe 3anstre No21 Iepenaua 2 V1,¥2,Y6,Y4
JAHHBIX MEXIY MOOYJISIMHA
JIaboparopHoe 3ansTHe Ne22.23 3 Y1,¥2,¥6,V4
TeCTI/IpOBaHI/Ie U OnITUMU3aAI U MOOHMIILHOTO
TIPUIJIOKCHUSA
HUTOI'O 45
MJIK.01.04 CUCTEMHOE ITPOI'PAMMHWPOBAHUWE
Pa3nennl/TeMbl Tembl npakTHyeckux/Iadopatopusix | KoandecTBo TpedoBanus
3aHATHH 4acoB oIrocC C1io
(ymern)
Paspnen 4. CucrteMHOe nporpaMMHupOBaHH e 83
Tema 1.4.1 JlaGopaTopHoe 3aHsTHE 22 V1,V2,¥6,Y3,
[IporpammupoBanue Ha | Nel,2,3.4,5,6,7,8,9,10,11 Mcnons3oBanue V8
SI3bIKE HU3KOTO YPOBHS | MOTOKOB.
JlaboparopHoe 3aHsATHE 21 V1,V2,V6,Y3,
Nel2,13,14,15,16,17,18,19,20,21,22 V8
OOMEH TaHHBIMHU.
JlabopaTopHoe 3aHsATHE 20 V1,¥2,¥6,Y3,
Ne23,24,25,26,27,28,29,30 ,31,32 V8
CeTreBoe MpOrpaMMHPOBAHUE COKETOB.
JlaboparopHoe 3aHsATHE 20 V1,V2,V6,Y3,
Ne33,34,35,36,37,38,39,40,41,42 PaboThl V8
¢ 6ydepom rKkpaHa.
HUTOT'O 83




3SMETOJANYECKHUE YKA3AHUS
MJIK.01.01 PASPABOTKA ITIPOOT' PAMMHBIX MOYJEN
IIpakTnueckoe 3ansaTHe Ne 1 OneHka cJ10KHOCTH AJITOPUTMOB COPTHPOBKH.

Hean pa6oTbI:
— Hayuutbcss ¢opMupoBarth ajaroputMbl pa3pabOTKU MPOTPAMMHBIX MOAYJIEH B
COOTBCTCTBHUU C TCXHUYCCKUM 3aJaHUCM,
— PaszpabarbiBaTh nporpaMMHbIE MOJYJIU B COOTBETCTBUH C TEXHHUECKUM 33JJaHUEM;

Bbinosinus patdoty, Bel Oyaere:
ymemb:
— @opMupoBaTh aNTOPUTMbI Pa3pabOTKM MPOrPAMMHBIX MOJIYJICH B COOTBETCTBHU C
TEXHUYECKUM 3a]]aHHCM.
- OHCHI/IB&TL CJIOKHOCTB ajJlrOpyUuTMa.
— CosgaBath IporpaMmy 1o pa3pab0TaHHOMY aJITOPUTMY KaK OTAEIbHBIN MOIYJIb.

MarepuanbHoe o0ecnieyeHue:
— MynpTUMeIUitHBIE  CpEACTBa  XpaHEHWs, TNepeladyd W MPEICTABICHHUS
nHpopMaIuu.

3aganme:

1. Moacuer onepanuii. Kiiaccsl BXOAHBIX JaHHBIX
OpauM u3 cmoco0oB oOleHKU Tpynoemkoctu (TN ) sBusercs nodcuem Koaudecmed
8bINOIHAEMbIX Onepayuil. PacCMOTPUM B KadecTBE MPHUMEpa aJITOPUTM MOMCKA MHHUMAIBHOTO
JJIEMEHTa MacCHBa.
HAYaJo; MOMCK MUHUMAIBHOTO DJIEMEHTA MaccHBa array u3 N 3JIeMEeHTOB
min ;= array[1]
JUtst 1 0T 2 10 N BBITIONHSAT:
ecnu array[i] < min
min := array[i]
KOHeIl; BEpHYTh min
[Tpu BBITIOJIHEHUH 3TOTO AITOPUTMA OYJIET BHITOJTHCHA:

1. N — 1 onepanus nprcBauBaHUs CUETYUKY ITUKIIA 1 HOBOTO 3HAYCHHS,

2. N — 1 oneparus cpaBHEHHUs CUETIMKA CO 3HAUeHUEM N;

3. N — 1 omepanust cpaBHEHHS dIIeMEHTa MacCHMBa CO 3HAYEHHUEM min;

4. ot 1 no N oneparuii nprcBauBaHUs 3HAYSHUS IEPEMEHHOM min.
TouyHOe KONMMYEeCTBO omepanuii OyAeT 3aBUceTh OT 00padaThIBa€MbIX JaHHBIX, TTOITOMY UMEET
CMBICJI TOBOPUTH O HAWITYUIIIeM, HAUXY/IIIIEM B CPEAHEM cliydasx. [Ipu 3ToM XyameMy cirydaro
BCer/ia yemnsieTcss 0co00e BHUMaHKe, B TOM YKCIIE TOTOMY, UYTO «IUIOXHE)» JaHHBIE MOTYT OBITh
HaMEPEHHO TOJJaHbI Ha BXOJT 3JI0YMBIIINICHHUKOM.
[TonsiTHE Cpednezo cyuas NCIOMB3YETCS ISl OLIEHKU MTOBEICHUS aIrOpUTMa C pacueToOM Ha TO,
9T0 HAOOPHI JAHHBIX PaBHOBEPOSITHBI. OJTHAKO, TaKas OIEHKA JOCTATOYHO CIIOXKHA!

1. ucxojaHbIe JaHHBIC Pa30MBAIOTCSA HA TPYIIBI TaK, YTO TPYAOEMKOCTh anroputma (ti )

JUTs1 JTF0O0T0 HaOOpa TAaHHBIX OHOM TPYIIBI OJTMHAKOBA;
2. WCXO0ns W3 0N HAOOPOB JaHHBIX TPYIIILI B 00IIEM YHclie HAOOPOB, PAaCCUUTHIBACTCS
BEPOSITHOCTh TS KK I0# rpymmbl (P );
3. OlIeHKA CPEHEro ciiydasi BeluuciseTcs mo gopmyne: > i=1lmpi - ti

ocoarwnE

2. AJaroput™m my3bIpbkoBoii copTupoBku (bubble sort) mucrnonb3yeT 1Ba BIOKEHHBIX
nukiaa. Bo BHyTpeHHeM IOCIeI0OBaTENbHO CPAaBHUBAKOTCS IMapbl 3JEMEHTOB U €CIIU



OKa3bIBACTCS, YTO ODJIEMEHTHI CTOST B HEMPABUIBLHOM TMOPSIKE — BBIMOJIHSICTCS
NepecTaHoBKAa. BHEMIHMUI LIMKIT BBITIOJHSAETCS 10 TEX MOp, OKa B MACCUBE HaMAeTCs
XOTh OJIHA ITapa 3JICMEHTOB, HapYIIAIOMUX TpeOyeMbli HOPAIOK.
Hayalo; My3bIpbKOBasi COPTUPOBKA MaccuBa array u3 N 3JIeMEHTOB
nPairs := N; KOIIM4ECTBO Tap AIEMEHTOB
hasSwapped := false; moka yTo HM 0JJHA Tapa HE HAPYIINJIA TTOPSIOK
it Beex 10T 1 1o nPairs-1 BBIMOTHSATS:
eciu array[i] > array[i+1] To:
swap(array[i], array[i+1]); 0OOMEHSITb 3JIEMEHTBI MECTaMU
hasSwapped := true; HaiiieHa epecTaHOBKA
nPairs := nPairs - 1; HauOOoJIBIIHIA SIEMEHT T'APAHTUPOBAHHO TIOMEIIIECH B KOHEI]
eciu hasSwapped = true - To nepeiitu Ha 11.3

10 KOHEI[; MAaCCHB array OTCOPTUPOBAH
TpynoemMkocTh GYHKIIMM swap HE 3aBUCHT OT KOJMYECTBA AJIEMEHTOB B MAacCHBE, MOITOMY
olleHUBaeTcs Kak | swap=0(l). B pe3ynbrare BbIIOJHEHUS BHYTPEHHEIO IMKIIA,
HauOOJBIINN PJIEMEHT CMEIIAETCsl B KOHEI[ MaCCHBA HEYMOPSAOUEHHOM YacTH, IOATOMY Yepe3
N Takux BBI30BOB MAacCHB B JIFOOOM cllydae OKaXXeTCsl OTCOpPTHpoBaH. Ecim ke Maccus
OTCOPTHUPOBAH, TO BHYTPEHHUHN IIUKJ Oy/I€T BBINOIHEH JUIIb OJUH Pa3.

CoNoOR~wNE

IHopsinok BbINOJHEHHS Pa0OTHI
— CocTaBUTh MaTEMAaTUYECKYIO MOJIETb 3a/1a4H.
BriOpatk u 060cHOBaTh HanboJIE€ PALMOHATBHBIN METO/] pellIeH s 3a/1auH;
Pazpabotars anroput™ ajisi pereHus 3a/1auu.
Hanucats u oTiiaguth nporpaMmy.
®opma npegocTaBieHus pe3yJbTaTa
— biok — cxema.
— Kopa nmporpaMmsl.
Kpurepun onenkn:

«OTIUYHO» - TEOPETHUECKOE COJIEPKaHHE Kypca OCBOEHO MOJIHOCTHIO, 0e3 MpoOeoB,
yMeHUs c(pOpPMUPOBaHBI, BCE MPEyCMOTPEHHbIE NMPOrpaMMOi ydeOHbIE 3a/1aHUS BBINOJIHEHHI,
KAaueCTBO MX BBIIOJIHEHHUS OLICHEHO BBICOKO.

—«XO0poIIo» - TEOPETHYECKOe COJepKaHUE Kypca OCBOCHO MOJHOCThIO, 6e3 mpobenos,
HEKOTOpble yMEHUs C(HOPMHUPOBAHBI HEJOCTATOYHO, BCE MPEIYCMOTPEHHbIE MPOTrPaMMOil
yueOHBbI€ 3a/I1aHUS BBIMOJIHEHbI, HEKOTOPbIE BU/IbI 331aHUN BBITIOJHEHBI C OIIMOKaMHU.

—«Y IOBIIETBOPUTENIBHO» - TEOPETUYECKOE COJEP)KAHHE Kypca OCBOEHO YaCTUYHO, HO
poOeIbl HE HOCAT CYIIECTBEHHOTO XapakTepa, He0OXOAUMbIE YMEHUs padOThl C OCBOEHHBIM
MaTepuaioM B OCHOBHOM C(OPMUPOBAHBI, OOJBIIMHCTBO MPEAYCMOTPEHHBIX HPOTrPaMMOii
oOyueHusi y4eOHBIX 3aJlaHUM BBINOJHEHO, HEKOTOPbIE M3 BBINMOJIHEHHBIX 33/IaHUN CO/epiKatT
OLITMOKH.

—«HeynoBieTBopuTeNnbHO» - TEOPETHYECKOE COJAEp)KaHHE Kypca HE OCBOEHO,
HeoOXoIuMble YMEHHs He chOpMHUPOBaAHBI, BBINOJIHEHHbIE YUeOHbIE 3aaHusl COAepkKaT rpyobie
OLIMOKH.

IIpakTnyeckoe 3anaTHe Ne 2 OneHka cJ10’KHOCTH AJITOPUTMOB MONCKA.
ean padoThi:
— Hayuutbcst ¢QopMupoBaTh anropuTMbl  pa3pabOTKM MPOrPAaMMHBIX MOJyJed B
COOTBETCTBUM C TEXHUUYECKUM 33JJaHUEM,
— BrmonnsaTe OTJIAJKy NpOrpaMMHBIX Moayneun c HCIIOJIb30BAHUEM
CIELUAIM3UPOBAHHBIX IPOIPAMMHBIX CPEJCTB;
— DBbINONHATE TECTUPOBAHKE POIPAMMHBIX MOJYJICH;
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—  OcymecTBasATh pePaKTOPUHT U ONTUMHU3ALMIO TPOIPAMMHOTO KOJIa.

Boinosinus pabdoty, Bel Oyaere:
ymemb:
— @®opMupoBaTh AITOPUTMBI Pa3pabOTKHM TPOTPAMMHBIX MOAYJIEH B COOTBETCTBUH C
TCXHUYCCKUM 3aJaHUCM.
- OHGHI/IB&TI) CJIOKHOCTB aJIrOpyUTMa.
— Co3znmaBaTh IpOrpaMMy 10 pa3padOTaHHOMY aITOPUTMY KakK OTACIbHBINA MOIYIIb.
— BBINOIHATE TECTUPOBAHNE IPOIPAMMHBIX MOYJIEH.

MarepunanbHoe obecnieyeHue:

— MynbpTUMenuiiHbIE  CpelCcTBa  XpaHEHHs, IMepelayd U IPeICTaBICHUS

nHpopMaIuu.
3amanue:

1. AATOpuTM JIMHEHHOTO0 MONCKA
Jluneinbrit mouck (Linear search) (ITocmegoBarensHbINM MOKUCK, MTOJHBIN epedop, OpyTdopc)
[TocnenoBarenpbHBI MPOCMOTP KaXAOTO 3JEMEHTa IOCIEI0BAaTEIbHOCTH, MOKa HE HalJeH
HYXXHBII. BBITIONHSACTCS 32 O/IMH MPOXOJI IIMKJIA, CIIOKHOCTh, cCOOTBeTCTBEHHO — O(N).
JIBonunslii nouck (Binary search) (bunapHsiif morck, METO JeJIEHUS TIOTIOJIaM)
[Touck aremeHTa B OTCOPTUPOBAHHOM MACCHUBE.
CyTb anroputma — nociie0oBaTeIbHbIE 3aMPOCHI C MPEATAraéMbIM BEPOSITHBIM 0TBETOM. OTBET
Ha 3ampoc MOXKET OBITh «HY>KHBIH AJIEMEHT MEHBIIEY», «HYKHBIA AJIEMEHT OOJBIIE» WIN «3TO
orBeT!». IlepBbIM mpeanaraercs cepeAUHHBIA 37eMEeHT MmaccuBa. llocne momydeHus oTBera
QITOPUTM OTOpPACHIBAET IOJOBUHY MAacCHBa, COJAEPXKALLYI0 HEMOAXOASIINE 3HAYCHUs, U
HAYMHAET MOMCK HA OCTABILICHCS TIOJIOBUHE.
Tpowunsrit mouck (Ternary search) (TepHapHBIi TOHUCK)
Hcnone3yercs nns moucka MakcuMyma (YHKIMH, KOTOpas CTPOTO BO3pacTaer, a IMOTOM
yObIBaeT, 1160 Ha00OopOoT.
Ecnu u3BecTHO, YTO OTBET JIEKUT MeXAy Toukamu A U B, Ha 5TOM oTpe3ke BBIOMpPAIOTCA
HEKOTOpBIE TOYKHA a U b (0OBIYHO AeNAIINe OTPE30K Ha TPU paBHbIEC yacTu). [IpoBepstoT, Ha
Kakoil M3 O3THUX JBYX To4eK (YHKIMsS NPUHUMAET MeEHbIlee 3HaueHue. KpailHsas Tpers,
oThensieMas TOM TOYKOW, OTOpachIBaeTCs, W IOWUCK MPOJOJIKAETCS Ha JABYX OCTaBIIMXCS
TpETSX.
B cooTBeTcTBUM € 3TUM aJrOPUTMOM 3TaJOHHBII MacCHUB MPOCMATPUBAETCS MOCIEI0BATEIBHO
OT TNEpBOro JI0 HocieaHero >nemMenTa. Hanbonee CloXXHBIM, Kak yKe OTMEYalloch, SBISETCS
cily4al, Korzia apryMmenTa (kiiroua) HeT B Tabinuiie (He HaleH).
YTOYHEHHBIN aITOPUTM OyJIeT TaKUM.
1. BBecTu ncxoaHbIN MaccuB (KIIIOUECH).
2. BeInonHATH
2. 1. BecTtu aprymeHT noucka (1ejioe 4yucio);
2. 2. Ecnu aprymMeHT noucka 00Jbliie Wik paBeH HYIIIO,
2.2.1. Pe3ynbTtar (HOMep B MaccuBe, num) = - 1 (He HaliJieH, TAKOro HOMepa HeT);
2.2.2. ns naaekca maccuBa (1) ot 0 no J{nmHa.maccuBa Ecim aprymeHT moucka = Kiodl[i],
HOMEp B MaccuBe (num) = i;
2.2.3. Ecin HoMep num = - 1, BeiBecTH: «Takoro kiro4a B MaccuBe HET», MlHaue BbIBECTHU:
«Kurou Haitnen mog HomepoMm numy. [Toka OyaeT apryMeHT morcka O0JbIle Wi paBeH HYJIO.
3. 3aKOHYUTE.

OCHOBHOW HEIOCTAaTOK aJrOpuUTMa JMHEHHOro Moucka — Oojbinoe BpeMs. OH mpenrnoaraet
HCIIONB30BaHKE oneparopa For B myHkTe 2.2.2.

IIpu stom BCEI'JIA BbINOJNHAETCS POBHO N ONEPAaLlMi CPaBHEHMs, HE 3aBUCUMO OT TOTO,
HaiineH ko4 win Het. [IporpamMmMa, 0OHapykHB apryMeHT B Hayajleé MacCHUBa, IPOJIOJIKAET €ro
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MPOCMOTP 1O KOHIIA, T.€. BBHIMOJHAET Oecmojie3Hylo pabory. Bpems momcka MOXeT OBITH
CYLIECTBEHHO COKpAIEHO, eciu 00ecrneuuTh ero npekpaiieHue, Koraa kKiod HaiaeH. llpu
PaBHOMEPHOM pACIpEICICHUN 3JIEMEHTOB B Ta0JUIE 3TAIOHOB (KIIOYEW) CpeaHee BpeMms
MOMCKA MOXET CTaTh MPONOPIMOHATIBHBIM BEJIMUKHE N / 2.

DTOro MOXXHO J1I0CTHYb, U3MEHUB IIYHKT 2.2 B PAaCCMOTPEHHOM BBILIE AITOPUTME CIEAYIOLIUM
obOpazom.

YckopeHue TMHEUMHOro oucKa

2. BpInonHATH

2. 1. BBecTu aprymeHT noucka (1ejoe 4uciio);

2. 2. Eciii apryMeHT Ioucka OoJIbIIIe WU PaBeH HYIIIO,

2.2.1. Pesynbrar (num) = - 1 (He HaliaeH);

2.2.2. HavanpHeii naaekc, i=0;

2.2.3. Iloka (num=-1) u (i<=n — JITuHBI.MaCCHBA)

a) Ecnin aprymeHT noucka = kiro4[i], Homep B MaccuBe (num) = i;

b)i=i+1

2.2.4. Ecnu Homep num = - 1,

BbIBeCTU: «Takoro kirova B MaccuBe HeT», MHaue BriBecTH: «Kimrou num Haigen». [loka Oymer
apryMeHT IoucKa OOJIbIIe U PaBEH HYIIIO.

TpynoeMKocTb (BpeMeHHas CI0KHOCTb) aIrOpUTMa JIMHEHHOTO MONCKA OMPEAEsIeTCs YUCIOM
orepaluil CpaBHEHUS, BBIOIHIEMbIX IIPU IPOCMOTPE TAOIMIIBI ATATIOHOB. B myumiem cioyyae
KOJINYECTBO TAKUX ONepaluii paBHO 1, B Xy/IIeM —n, a B CPEIHEM, €CIIM BO3MOKHbIE 3HAUCHUS
KITIOYel PaBHOBEPOSTHEL, - n / 2. Takum 0O6pa3zom, acuMnToTnieckas onenka O(n) = n.

IMopsiiok BbINIOJIHEHHS PA0OTHI

CocTaBUTh MaTEMaTUUYECKYIO MOJIEIIb 3a/1a4H.

— BriOpath u 060cHOBaTH HanboJEe paIMOHATBFHBIA METO] PELICHUS 3aauu;
Pa3paborate aropuT™ A peuieHus 3a1a4u.

Hanucate 1 oTnagute nporpammy.

dopma npenocTaBieHus pe3yJbTaTa
— baok — cxema.
— Kopa nporpammsl.
Kputepun ounenku:

«OTIANYHO» - TEOPETHYECKOE COJIep’KaHHEe Kypca OCBOCHO MOJHOCTHIO, 0€3 MpoOeNoB,
yMeHUs cPOPMHUPOBAHBI, BCE MPEIYCMOTPEHHBIE MTPOrpaMMOil yueOHbIC 3aaHUs BBITIOJIHEHBI,
KayeCTBO UX BBIIOJIHCHHS OLICHEHO BBICOKO.

—«XOpoII0» - TEOPETHIECKOE COACpPIKAHUE Kypca OCBOEHO TMOJHOCTHIO, 0€3 TpoOesoB,
HEKOTOpBbIE yMEHHUs C(HOPMHUPOBAHBI HEJOCTATOYHO, BCE MPEAYCMOTPEHHBIE MPOrPaMMON
yueOHbIe 3aJaHUs BBITIOJHEHBI, HEKOTOPBIE BU/IBI 3a/IaHUH BBIMOTHEHBI C OIIUOKAMHU.

—«Y IOBJIETBOPUTEIBHO» - TEOPETHUUECKOE COJIEPKAHME Kypca OCBOEHO YaCTUYHO, HO
MpOoOENbl HE HOCAT CYIIECTBEHHOTO XapakTepa, HeOOXOAMMbIE YMEHUS padOThl C OCBOSHHBIM
MaTepuajioM B OCHOBHOM C(OPMHUPOBAHBI, OOJBIIMHCTBO MPEAYCMOTPEHHBIX MPOTrPaMMOi
oOyueHUs y4eOHBIX 3aJaHUi BBHITIOJHEHO, HEKOTOPHIE W3 BBINOJHEHHBIX 3aJlaHU COJIepiKaT
OIIIMOKH.

—«Heyn0oBIETBOPUTENBHO» - TEOPETUUYECKOE COAEpKaHHWE Kypca HE OCBOEHO,
HeoOXoIuMBbIe YMEHHS He c(hOPMHUPOBaAHBI, BHIMIOJTHEHHBIE YUeOHbIE 3aJaHUsI COJIEpKaT TpyObIe
OIITNOKH.

IIpakTnyeckoe 3ansiTue Ne 3 OneHKa CJI0KHOCTH PEKYPCUBHBIX aJITOPUTMOB.
Hean pa6oThI:
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— Hayuutbcst QopMupoBaTh anropuTMbl  pa3pabOTKM MPOTPAMMHBIX MOIyJed B
COOTBETCTBUM C TEXHHUYECKUM 3aJaHUEM,

— Brmonnate OTJIAZIKY [POrPaMMHBIX MOAyJen c HCII0JIb30BAHUEM
CIELMATIU3UPOBAHHBIX IPOTPAMMHBIX CPEICTB;

— BBINOIHATE TECTUPOBAHUE IPOIPAMMHBIX MOIYJIEH;

— OcyuecTBasaTh pepakTOPUHT U ONTUMHU3ALMIO IPOIPAMMHOTO KOJa.

Beinosinus patdoty, Bel Oyaere:
ymemb:
— @®opMupoBaTh AITOPUTMBI Pa3pabOTKHM TPOTPAMMHBIX MOAYJIEH B COOTBETCTBUH C
TCXHUYCCKUM 3aJaHUCM.
- OLICHI/IBaTL CJIOKHOCTB ajJlrOpuTMa.
— CozmaBaTh IpOTrpaMMy IO pa3pabOTaHHOMY aITOPUTMY KaK OTACIHHBINA MOIYIb.
— BBINOIHATE TECTUPOBAHKE IPOIPAMMHBIX MOJYJIEH.

MarepunanbHoe obecneyeHue:
— MynbpTUMenuiiHbIE  CpelCcTBAa  XpaHEHWs, IMepelauyd U IPeICTaBJICHUS
uHpOpMaInH.
3amanmue:

— Cospaiite nporpaMMbl, peaU3yIOlUe PEKYPCUBHBIM W UTEPAaTUBHBIM aIrOpUTMBbI
BBIYMCIICHHS N-ro uncina Pubonauuu. CpaBHUTE BpeMsi UX paboThl yisi n = 5, 25, 45,
65, 85, 100. YtoOsl nzbexars nepenoiHeHus, s n < 100 ucnonb3yiite 6€33HaAKOBOE
NpeaCcTaBIeHus 4ucen pasmepoM B 8 Oait ( Tum unsigned long B s3pike Cu).
Pesynbrathl cpaBHeHUs: opopMuTe B BUJIe TaOIULIBI U B BUe rpaduka.

— IIpoaHanmu3upyiTe BBIYUCIMUTEIBHYIO CIOKHOCTh QITOPUTMOB YMHOXeHUs unces. Ha
OCHOBE aHaJIn3a MMOBEAUTE CPABHEHUS JJaHHBIX aJlTOPUTMOB.

— Pa3paborars 1Ba aqropuT™Ma BO3BEIEHUS YMCIIA B LIETYI0 HEOTPULATENIBHYIO CTEIEHb,
pasnuyaromuecss Mo CIOXKHOCTU. [l pa3paboTaHHBIX aNTOPUTMOB  ONpEAEIHTE
BBIYHCIUTENBHYIO CII0KHOCTh aJlTOPUTMA.

— Pazpabotarp aBa anropuT™Ma BO3BEIEHUS YUCIIA B LIETYI0 HEOTPULATEIbHYIO CTEIIEHb,
pasnuyaromuecss 1Mo ciaoXHocTH. [l  pa3paboTaHHBIX QJITOPUTMOB IMPOBEIUTE
CpPaBHUTEJBHBIN aHAJIU3.

— IIpoananu3upyiite NPOCTPAaHCTBEHHYIO CIOKHOCTbh QJITOPUTMOB YMHOXEHHMs yncen. Ha
OCHOBE aHaJIn3a MMOBEANTE CPABHEHUSI JAaHHBIX aJITOPUTMOB.

— CozpaiiTe NmporpaMMbl, peaU3YIOIUE PEKYPCUBHBIM W WTEPAaTUBHBIM aIrOPUTMBbI
BbIuuCIIeHUs n-ro yucina Gubonayun. CpaBHUTE BpeMs ux paboTsl Uit n = 5, 25, 45,
65, 85, 100. Ytobs! nzbexats nepenosnenus, s n < 100 ucnonp3yiite 0€33HaKOBOE
NpeJCcTaBiIeHus 4ucen pasmepoM B 8 Oairt( tum unsigned long B s3pike Ch).
Pe3ynbrarel cpaBHEHUs: 0opOpMUTE B BHJI€ TaOIUIBI U B BUE rpaduka.

— Pazpabotarp aBa anropuT™Ma BO3BEIEHHS YHCIA B LEIYI0 HEOTPULATEIbHYIO CTENECHb,
pasnuyarommecss 1Mo CIOXKHOCTU. Jlis pa3paboTaHHBIX aNrOPUTMOB  ONpEAEIUTE
BBIYHCIUTENbHYIO CII0KHOCTh aJlTOPUTMA.

— llpoananu3upyiiTe BBIUNCIUTEIBHYIO CIOXHOCTh aJITOPUTMOB yMHOXEHHUS uucen. Ha
OCHOBE aHaJIN3a [TOBEANTE CPABHEHUS JJaHHBIX AJITOPUTMOB.

— Pazpaborath ABa anropuTMa BO3BEACHMS YMCIA B LETYI0 HEOTPULIATEIbHYIO CTENEHb,
pasnuyaronmecs Mo CI0KHOCTH. [l pa3paOOTaHHBIX aNTOPUTMOB ONpPENEINUTE
BBIYHCIIUTENBHYIO CJI0)KHOCTh aJlTOPUTMA.

— Pazpaborath ABa anropuTMa BO3BEACHUS UMCIIA B IEJIYI0 HEOTPULATENIbHYIO CTEMEHb,
pasnuyaronmecs Mo CIOKHOCTH. [l pa3paboTaHHBIX aJIrOpPUTMOB MPOBEIUTE
CPAaBHUTEJIbHBIN AHAIIN3.
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B LIEJIAX JaJIbHEUIIIETO aHanmusa pUMEM (1 (13101115 (S JOIYIIECHUS
KakJash KOMaHJa BBIIONHSETCS He Oonee 4YeM 3a  (UKCHPOBAHHOE  BpeEMS;
UCXO/IHBIE JAaHHBIE AITOPUTMA TMPEACTABISAIOTCS MAIIMHHBIMU CJIOBaMHU 1O OWTOB KaxKioe.
Konkpernas npoOnema 3anaercs N cioBaMH MaMsTH, TAKUM 00pa3oM, Ha BXOJE aJrOpUTMa —
N = N* 6ur unpopmanuu.
[Iporpamma, peanusyromiass ajiroput™m sl PEIICHHS 06H1e1/1 npoGieMbl coctour u3 M
MAIIMHHBIX ~MHCTPYKUMH 1m0 M OutoB — M = M* M Our uHbpopMaImu.
Kpome Toro, amroputMm MokeT TpeOOBaTh CIEAYIOUIMX JOMOJHUTENbHBIX PECYPCOB
abCTPaKTHOW MAaITUHBI:
— Sd — mamsTh ISt XpaHEHHsI IPOMEXYTOUHBIX PE3YJIbTAaTOB;
—  Sr— mamsTh JUIs OpraHru3allui BBIYUCIUTEIBHOTO Mpoliecca (MaMaTh, He0OXoaumas st
peajin3alii peKypCUBHBIX BBI30BOB U BO3BPATOB).
[Ipu permennn KOHKpETHOM MpoOIeMbl, 3aJaHHONM N CJI0BaMU NMaMATH aJITOPUTM BHITIOJIHSET HE
Oosiee, 4eM KOHEUHOE KOJIUYECTBO <«AJIIEMEHTAPHBIX» ONepaniii abCTpaKTHON MAIIWHBI B CUITY
YCIIOBUSI pACCMOTPEHUS TOJIbKO (PMHHUTHBIX aIrOpUTMOB. B CBsI3U ¢ 3TUM BBeleM clieqyrolee
olpesiesIeHuE:
[Tox Tpyno€MKOCTBIO anropuTMa Juis JaHHOTO KOHKpeTHOro Bxoaa — Fa(N), Oyaem nmoHumarhb
KOJMYECTBO <«QJIEMEHTapHbIX» OIEpalil COBEPIIAEMbIX aAJITOPUTMOM JUISI  PELICHMS
KOHKPETHOU poOIeMBI B JTAHHOM dbopmanbHOI CUCTEME.
KommiekcHbIN aHanM3 alropuTMa MOXKET OBITh BBIIIOJHEH Ha OCHOBE KOMILICKCHOW OICHKH
pecypcoB (opManbHOM CHUCTEMBI, TPeOyeMbIX aIrOPUTMOM JUIS PEIICHUS KOHKPETHBIX
npobnem. OdYeBUAHO, YTO MAJS pa3IMYHBIX O00NacTel MpHMEHEHHs] Beca pecypcoB OymyT
pa3iiiyHbl, 4YTO MNPUBOAUT K  CIEAYIOIIEHM  KOMIUIEKCHOW  OLEHKE  aJropurma:
cl * FaN) + ¢2 * + ¢3 * Sd + ¢4 * Sr, tne Ci — Beca pecypcos.
[Ipu Oosiee AeTanbHOM aHalHM3€ TPYAOEMKOCTH alrOpUTMa OKas3bIBAaeTCs, YTO HE BCerna
KOJIMYECTBO 3JIEMEHTAPHBIX ONEpaliii, BBIIIOJIHAEMbIX aITOPUTMOM Ha OJHOM BXOJI€ JUIMHBI N,
COBIIAJIAET C KOJIMYECTBOM OIEPALlMi Ha JPYroM BXOJ€ TaKOH K€ NJIUHBL. JTO NMPUBOIUT K
HEOOXOJIMMOCTH BBEACHMS CHEIHAIbHBIX O0O3HAYEHUH, OTpaKaIOIIUX IMOBEACHHE (PYHKIIMU
TPYAOEMKOCTH JAaHHOTO aJroOpuTMa Ha BXOJHBIX JIAHHBIX (PUKCHUPOBAHHOW JUIMHBI.
IIyctb DA — MHOXXECTBO KOHKPETHBIX NMpoOJeM JaHHOM 3a/iayM, 3aJjaHHOe B (OpMajbHOU
cucreme. [Tycte D DA — 3aganue koHkpeTHOH npoOiemMsl u [D| =
B o0miem ciyuae cymiecTByeT COOCTBEHHOE MOMHOKECTBO MHOKecTBa DA, BKITIOUaroIee Bce
KOHKpETHBIE MPOOJIEMbI, UMEIOIME MOIIHOCTh N:
— 0003HaunM 310 mogMHOKkecTBO uepe3 DN: DN = {D DN,: [D| = N};
— o0003HauMM MOIHOCTh MHOXectBa DN wepe3 MDN — MDN = |[DN |
Tornma comepxkaTenbHO JAHHBIA AITOPUTM, pellas pa3jinyHble 3a4a4d pa3MEepHOCTH N,
OyZieT BBIIOJHATH B KAKOM-TO Clyyae HauOoJibllee KOJIMYECTBO ONEpaluii, a B KAKOM-
TO cllyyae HaMMEHbIIee KOJIMYEeCTBO onepanuii. Benem cnenyromue 0603HaueHUS:
1. Fa(N) — xymmmit ciny4aii — HauOombIlee KOJTMYECTBO ONEPAIHid, COBEPIIAEMBIX aITOPHTMOM
A JUIS pelieHus KOHKPETHBIX npobsiem pa3MepHOCTHIO N:
DDN Fa(N) = max {Fa (D)} — xyammwmii ciyuaii Ha DN
2. Fa(N) — myummii ciiyyait — HauMeHbIIee KOJHYECTBO OMepallnii, COBEPIIAEMBbIX aIrTOPUTMOM
A Ui peleHus KOHKPETHBIX npobiem Pa3MepHOCTHIO N:
DDN Fa(N) = min {Fa (D)} — nyummii ciaydait Ha DN
3. Fa(N) — cpennwmii ciryyaii — cpeiHee KOJIMYECTBO ONEpannii, COBEPIIAEMBIX AITOPUTMOM A
TUISE pelieHus KOHKPETHBIX npobiem Pa3MepHOCTHIO N:
DDNFa(N) = (1 / MDN)* {Fa (D)} — cpennuii ciy4aii Ha DN.
B 3aBucuMocTH OT BIUSHUS UCXOJHBIX JaHHBIX HAa QYHKIUIO TPYAOEMKOCTH aJIFOPUTMa MOXKET
OBITH TNpEAJIoKEeHa cieayomas KiaccupuKkanus, MMeoLas MpPaKTHUYeCKOe 3HAueHHe JUIs

aHayM3a anroputMoB: KoJaudecTBEeHHO - 3aBUCHMBIE 110 TPYJOEMKOCTH  AITOPUTMBI
OTO anroput™Mbl, (QYHKLIUS TPYAOEMKOCTH KOTOPBIX 3aBHCUT TOJBKO OT Pa3MEPHOCTH
KOHKPETHOTO BXO0J4a, u HE 3aBUCUT oT KOHKPETHBIX 3HAYCHUM:
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Fa (D) = Fa (|D|) = Fa (N). [Ipumepamu anropuTMoB ¢ KOJIMYECTBEHHO-3aBUCUMON (yHKITHEH
TPYAOEMKOCTH MOTYT CIY)KUTh QJITOPHUTMBI ISl CTAaHIAPTHBIX ONEpalfii C MacCHMBaMHU H
MaTpHIIAMUA — YMHOKEHUE MaTpPHII, YMHOKEHUE MaTPHIIBI Ha BEKTOp U T.7. [lapamerpuuecku -
3aBHCUMBbIC o TPYAOEMKOCTH AJITOPUTMBI
OTO aNrOpUTMBI, TPYJOEMKOCTh KOTOPBIX OIpPEACTSeTCs HE pPa3MEpPHOCThIO Bxona (Kak
MPaBUJIO, JJISL 3TOW TPYIMIBI Pa3MEPHOCTh BXOJa OOBIYHO (PHKCHpPOBAHA), a KOHKPETHBIMHU
3HAYCHUSIMU o0OpabaTbIBaeMbIX CJIOB MaMsITH:
Fa (D) = Fa (d1,...,dn) = Fa (P1,...,Pm), m n
KpaTkue TeopeTnyeckue cBeJIeHUS:

[IpumepaMu  anrOpUTMOB C  MapaMETPUUYCCKH-3aBUCUMOM  TPYIOEMKOCTBHIO  SIBIISFOTCS
QITOPUTMBI BBIYMCIICHUSI CTAHIAPTHBIX (PYHKIHMH C 33JaHHON TOYHOCTBHIO IYTEM BBIYUCIICHUS
COOTBETCTBYIOIIMX CTEIIEHHBIX PsiioB. OUEBHIHO, YTO TaKUE AJITOPUTMBI, IMEs Ha BXOJIC JIBa
YHCIIOBBIX 3HAYCHHSI — apTyMEHT ()YHKIIUU ¥ TOYHOCTH BBIMOJHSIOT CYIIECTBEHHO 3aBHUCSIICE

oT 3HAYECHUU KOJIM4ECTBO Onepanui.
a) Berumcmenne xk mocnemoBatensHbIM - ymHOXkeHWeM  Fa(x, k) = Fa (k).
0) Brruucienue ex=(xn/n!), C  TOYHOCTBIO  JIO Fa = Fa  (x, )
KonnuecTBeHHO-TIapamMeTpuuecKue o TPYJIOEMKOCTH AITOPUTMBI

OnHako B OOJNBLIMHCTBE MPAKTHYECKHX CIIydaeB (DYHKLHUS TPYIOEMKOCTH 3aBHCUT KakK OT
KOJIMYEeCTBA JaHHBIX HA BXOJE, TaK M OT 3HAYCHWH BXOJIHBIX TAHHBIX, B JTOM CIyd4ae:
Fa (D) = Fa (DJ|, Pl,...,Pm) = Fa (N, Pl,...,Pm)
B kauectBe mpuMepa MOXXHO TIPUBECTH AITOPHUTMBI UYHUCIEHHBIX METOJOB, B KOTOPBIX
napaMeTpU4eCKU-3aBUCUMbIA BHEITHUN UK MO TOYHOCTH BKJIIOYAET B C€0s KOJIMYECTBEHHO-
3aBHCUMBIN ()ParMEHT 10 Pa3MEPHOCTH.

[TopsiikoBO - 3aBHCHUMBIE 110 TPYIOEMKOCTH alITOPUTMBI

Cpenu pazHooOpasusi mapaMeTpUYECKH - 3aBUCHMBIX AJITOPHUTMOB BBIICIHM €IIe Oy TPYIITY,
111 KOTOPOH KOJMYECTBO OMNEpalyii 3aBUCHT OT MOPSIIKA PACTIONOKEHHS UCXOTHBIX 00BEKTOB.
I[lycte mHOXEcTBO D coctouT W3 DJIEMEHTOB (dl,...,dn), wu |ID|I=N,
Omnpenenum Dp = {(dl,...,dn)}-MHOXecTBO Bcex ynopsmoueHHbIX N-0ok u3 d1,...,dn, oTmeTHMm,
yto |[Dp[=n!.

Ecmu Fa (iDp) Fa (jDp), rmeiDp, jDp Dp, To anmroputm Oyaem Ha3bIBaTh HOPSAKOBO-
3aBHCUMBIM TI0 TPYAOEMKOCTH. llpumepamMu TakuX aJrOpUTMOB MOTYT CIYKUTh PsIT
QJITOPUTMOB COPTHPOBKH, alTOPUTMBI IOMCKAa MHHMMyMa M MaKCUMymMa B MAacCHBe.
PaccmoTpum Gosee moapoOHO aNroOpuTM MOMCKa MAaKCMMyMa B MacCHBE S, COAEpXKAIIMM N
3JIEMEHTOB:

Maxs (S,n; Max)

Max S1

Fori2ton

if Max < Si then Max Si (komM4YeCTBO BBIMOJHEHHBIX OMEPAIHi MPUCBAUBAHUS 3aBHCHUT OT
MOpsI/IKa CIIETIOBAHMUS DJIEMEHTOB MacCHBA)

[Tpu ananuse noBeneHUs GYHKIUU TPYAOEMKOCTH aIrOPUTMA YACTO UCIOIB3YIOT IMPUHSTHIE B
MaTeMaTHKE AacCHMOTOTHYECKHE OO0O03HAYCHHs, TIO3BOJISIONINE ITOKa3aTh CKOPOCTh pOCTa
¢byHKIHUY, MacKHUpys npu TOM KOHKPETHBIE KO3 PHUIIUEHTHI.
Takast oneHka (QYHKIIMH TPYTOEMKOCTH aJTOpPUTMa HA3bIBACTCS CIOXHOCTBHIO AITOPHTMA U
MO3BOJISICT ONPENEIUTh MPEANOYTEHUs] B MCIOJb30BAHUU TOTO WIM WHOTO alropUTMa JUIs

OO0JIBIINX 3HAYCHUI pa3MepHOCTH HCXOIHBIX JTAaHHBIX.
B ACUMITOTUYECKOM aHanuse MPUHSTHI clenyrlue 0003HaYCHHS [6]:
[Iycte f(n) m g(n) — monoxurenbHble (YHKIUH TOJOXHTEIBHOTO aprymMenra, n > 1

(KOJ‘II/IHCCTBO 00BLEKTOB HA BX0OA€ U KOJIHUYECTBO onepaunﬁ — ITOJIOXKUTCIIbHBIC tII/ICJ'Ia), TOoTAa:
n0

f,gnc2g(n)

f(n)

clg(n)
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f(n) = (9(n)),

€CITM CYIIECTBYIOT TOJIOKHUTEIbHBIC

cl, c2, n0, Takue, 4rTo:

cl * g(n) f(n) c2 * g(n),

pu n > n0

OOBIYHO TOBOPST, YTO MPH 3TOM (GYHKIHUs g(N) SBJISIETCS aCHMITOTUYCCKH TOYHOH OILIEHKOM
¢ynkuun f(n), T.k. mo ompexnenenuto ¢yHkuus f(n) He ornmuaercs ot QyHKIHM g(n) C
TOYHOCTBIO JIO IIOCTOSTHHOTO MHOXKUTEJIS.

Otmerum, uyto u3 f(n) = (g(n)) cneayer, uro g(n) = (f(n)).

[Tpumepsr:

1) f(n)=4n2+nInN+174 — f(n)= (n2);

2) f(n)=(1) — 3anuce o3Hauaer, uro f(n) WiaM paBHAa KOHCTaHTE, HE paBHOW Hymo, wiu f(n)
orpanudeHa koncranroi Ha : f(n) = 7+1/n = (1).

B orimume ot oneHku , onenka O TpedyeT ToabKo, uTo 06l hyHKIHs f(n) HEe mpeBbimana g(n)
HaymHats ¢ n > n0, ¢  TOYHOCTBIO 1O  TIOCTOSSHHOTO  MHOKHUTEJIA:
cg(n)
f(n)
c>0,n0>0:
0 f(n) c * g(n), nn0
Boo6me, 3anmuce O(g(n)) obo3HavaeT kiacc GyHKIHMA, TAKUX, 9YTO BCE OHH PACTYT HE ObICTpee,
yeMm (QyHKIHA g(n) ¢ TOYHOCTHIO IO MOCTOSHHOTO MHOXXUTEJS, I03TOMY HHOTJa TOBOPST, YTO
g(n) maxxopupyet ¢pyHkuuio f(n).
Hanpumep, 115 Bcex GyHKUIUI:
f(n)=1/n, f(n)= 12, f(n)=3*n+17, f(n)=n*Ln(n), f(n)=6*n2 +24*n+77
Oyner cnpaBemmuBa omneHka O(n2 )YkaswiBas oueHky O ecThb CMBICT yKa3blBaTh HanOolee
«OJU3KYI0» MaKOPHUPYIOIYI0 (DYHKIIMIO, TTOCKOJIbKY Hampumep i f(n)= n2 crpaBeminBa
OLICHKa O(2n), OJIHAaKO OHa HE UMEET IIPAKTUYECKOTO CMBICTIA.
B orinune ot ouenku O, olleHKa SIBISETCS OLIEHKON CHU3Y — T.€. OIpeenseT Kiacc QyHKIUMH,
KOTOpBIE pacTyT He MeUIEHHEe, 4YeM g(n) C TOUHOCTBIO J0 MOCTOSHHOTO MHOXKHTEIIS:
F(n)
cg(n)
c>0,n0>0:
0c*g(n) f(n)
Hanpumep, 3anuce (n*Ln(n)) ob6o3HauaeT kiacc QyHKIMHA, KOTOpbIE pacTyT HE MEJJICHHEE,
geMm g(n) = n*Ln(n), B 3TOT KJ1acc MONaaaT BCE MOJUHOMBI CO CTENEHBIO OONBIIEH eIUHUIIBI,
paBHO Kak M BC€ CTENEHHble (YHKIMM C OCHOBaHMEM OOJBIIMM  E€IMHHULIBI.
OTtmeruMm, 4TO HE Bceraa Ais mapbl (pyHKIUIM CHpaBeaMBO OJHO M3 ACUMOTOTHYECKUX
cooTHoweHuH, Hampumep aias f(n)=nl+sin(n) u g(n)=n He BHINOJIHSAETCS HHU OIHO U3
ACUMITOTUYECKUX COOTHOLLIEHUH.
B acumnroTMueckoM aHanmM3e aaropuUTMOB pa3paboTaHbl clielraibHble METOMbI MOJyYeHUs
aCHUMIITOTUYECKHUX OLEHOK, 0COOEHHO IS Kjacca PeKypPCHUBHBIX alroputMoB. O4eBHIHO, YTO
OIICHKA SIBJISIETCS OOJiee MPEeaNOUTUTENHHOM, yeM onleHka O. 3HaHWe aCUMNTOTHUKH MOBEICHUS
(GYHKIMU TPYAOEMKOCTH QJITOPUTMA - €r0 CIOXKHOCTH, JTaeT BO3MOXKHOCTb JI€JIaTh MPOTHO3BI
1o BbIOOPY OoJiee pallMOHATIBHOTO C TOYKU 3PEHUS TPYAOEMKOCTH alropuTMa Jjsi OOJIBLIMX
pa3MepHOCTEN UCXOAHBIX JaHHBIX.
Ilopsinok BbINOTHEHUS PA0OTHI

— CocTaBUTh MaTEMaTUYECKYIO MOJEIb 3aJa4H.

— BriOpats 1 060cHOBaTH HanboJee palMOHATBHBINA METO]T PEIICHUS 3a/1a4H;

— Pazpaborarb anroput™m s perieHus 3a1a4n.

— Hanwucartp u oTnaauTh IpOrpamMmy.
dopma npegocTaBiaeHUs pe3yJbTaTa
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— brnok — cxema.
— Kog nporpaMmsl.
Kpurepum ouenku:

«OTIUYHO» - TEOPETHUYECKOE COJIepKaHHWEe Kypca OCBOCHO MOJHOCTHIO, 0€3 MpoOeoB,
yMeHHsI CPOPMUPOBAHBI, BCE MPEAYCMOTPEHHbIE IPOrpaMMoOii yueOHbIE 3a/laHUSI BHIMOJIHEHBI,
KaueCTBO MX BBIMOJHEHHUS OLEHEHO BBICOKO.

—«XO0poI110» - TEOPETHUECKOe COoAepkKaHUe Kypca OCBOEHO MOJHOCTHIO, 0e3 mpobesos,
HEKOTOphle yMEHHS C(HOPMUPOBAHBI HEIOCTATOYHO, BCE MPEIyCMOTPEHHBIE MPOTrpamMMoOin
yueOHbIC 3aJaHHs BBIITOJIHEHBI, HEKOTOPBIC BU/IbI 33/IAHUH BBIMOJIHEHEI ¢ OIIMOKAMHU.

—«Y IOBJETBOPUTEIIBHO» - TEOPETUUYECKOE COJIEpKAHUE Kypca OCBOEHO YaCTUYHO, HO
poOeIbl HE HOCAT CYIIECTBEHHOTO XapakTepa, HeoOXOAUMble YMEHUsI pabOThl C OCBOSHHBIM
MaTepUaJoM B OCHOBHOM C(HOPMHUPOBAHBI, OOJBIIMHCTBO MPEIYCMOTPEHHBIX MPOrPaMMOi
oOyueHusi y4eOHBIX 3aJaHUIl BBINOJIHEHO, HEKOTOPHIE W3 BBIINOJIHEHHBIX 3a/laHui CoJepKar
OIITHOKH.

—«HeynoBieTBOpUTENBHO» - TEOPETHUYECKOE COJEpKaHHUE Kypca HE OCBOEHO,
HeoOXoIuMBbIe YMEHHs He c(hOPMHUPOBAHBI, BBIMOJIHEHHBIC YYeOHbIE 3aaHus cOAepKaT rpyobie
OIITHOKH.

IpakTuyeckoe 3anaTue Ne 4,5 OueHka cJ10KHOCTH IBPUCTUYECKHUX AJITOPUTMOB.
esan padoThi:

— Hayuutscst dopMupoBaTh anropuTMBl  pa3pabOTKH  MPOTPAMMHBIX MOJIYJeH B
COOTBCTCTBHUU C TCXHUYCCKUM 3aJaHUCM,

— BemonHsaTh OTHAAKY MPOrPaMMHBIX MoJTyNeil C MCIIOJIb30BaHUEM
CHEeLUaIU3UPOBAHHBIX MPOTPAMMHBIX CPEICTB;

— BbInonHATE TECTUPOBAHKE MPOTPAMMHBIX MOYJIEH;

— OcymiecTBiATh peaKkTOPUHT U ONTUMHU3AIMIO POTPAMMHOTO KOJA.

Boinosinus padorty, Bel Oynere:
ymemb:
— @opMHUpOBATh AITOPUTMBI Pa3pabOTKH TMPOTPAMMHBIX MOJYJIEH B COOTBETCTBHUH C
TEXHUYCCKUM 3a]JaHHCM.
- OHCHI/IBaTB CJIO)KHOCTB ajJlroOpUuTMa.
— CosgaBath porpaMmy 1o pa3pab0TaHHOMY aJITOPUTMY KaK OTAETBHBIN MOYTb.
— BpIIONHATE TECTUPOBAHUE NPOIPAMMHBIX MOIYJIEH.

MarepuanbHoe o0ecnieyeHue:
— MynpTUMenniiHbIE  CpPEeICTBAa  XpaHEHWs, Iepeladyd U IPEICTaBJICHUS
uHpopMaIuu.

KpaTkue TeopeTnueckue cBeieHHUS:
OBpPUCTUYECKUH aJITOPUTM — 3TO AJITOPUTM PEUIEHMsI 3a/1ayd, NPaBUIBHOCTH KOTOPOTO JUIA
BCEX BO3MOXHBIX CIydyaeB HE JI0Ka3aHa, HO MPO KOTOPBIA U3BECTHO, YTO OH JAET JOCTATOYHO
XOpolllee perieHre B OOJIbIINHCTBE CIYYaeB.
Haubonee yacTbie 3BpUCTUKHU:

—  Xagusiii anroputm

— OrpanunyeHHbIH nepedop TOIBKO NEPCIEKTUBHBIX BAPUAHTOB

— TlocnenoBatenbHOE yiy4lieHHE («JIOKAJIbHBIM TOUCK»)
XKaguslif anropuT™M — OJHONPOXOAHBIN HTEpallMOHHBIM anroputMm. CTpPOUT pelIeHue,
n00aBisAss HAa KaXIOM MIare K TEKYIIEMY YacmuyHoMy PEIICHUI0 HOBBIA DJIEMEHT.
Jlo6aBisieMblil 2JIEMEHT BBIOMpPAETCS HAa OCHOBE JIOKAJBHOIO ONTHUMYyMa («HAWIy4IIUH Ha
TEKYILEM L1arey).
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KanHble anropuT™BI:

— JlaroT TO4YHOE pelIeHne IS 3a/1a4 Ha MaTpouaax (C aJIuTUBHOM 11eJIeBOi (PyHKITHEH)

— HEKOTOPBIX 33Jau JatoT NpUOIMKEHHOE PELICHNE C TApaHTUPOBAHHOM (HE 0043aTENBHO
KOHCTaHTHOM ) OLIEHKOM MPUOJINKEHUS

— B oOuiem ciyyae UCTIOIB3YIOTCS KaK SBPUCTUKHU
3aganue:

1. Hexwuii myremecTBeHHUK 3aaymMan noBroputh myTh A.H. Pagumesa "3 IlerepOypra B
MockBy", AJis 4ero peuui BOCIoIb30BaThCs JUYHBIM aBToMOOMIIeM. [lyTemecTBeHHUK
pelIna TaKk CIUIAHUPOBATh CBOM MapmipyT, 4TOObl MUHUMHU3HPOBAThH 3aTparbl. Jlis
3TOr0 €My HYKHO ObLIO 3HaTh, CKOJIBKO Ha €T0 IyTH BCTPETUTCS 3alPaBOYHBIX CTAHLIUN
U Ha KakOM pacCTOSHUM ApPYyr OT Jpyra OoHM Haxonarcsa. Ilomumo Bcero mpodero
MIPUXOAUIIOCH YUUTHIBATh, YTO €MKOCTh OeH300aka MalluHbl orpaHudeHa. TpeOyercs
OIIpEAEIUTh, KAKOE MUHUMAaJIbHOE KOJIMUYECTBO 3allPaBOK €MY HY>KHO IIOCETHUTh.

Cuurarts, yto nepBas A3C naxoautcs B [lerepOypre, a mocneanss B Mockae.

Di - paccrosiaue ot i-o# 10 (i+1)-0ii 3anpaBKy;

S - paccrosiHuE, KOTOPOE MAIlIMHA MOXKET MPOEXaTh C MOJHBIM 0aKOM;

L - paccrosinue ot [lerepOypra 10 MoCKBBL.

B xome pemenus 3agauyd HYXXHO MOJYyYUTh HOMEpa 3alpaBOK, HA KOTOPBIX HPUIETCS

3arpaBisIThCS.
Pewenue:
B nanHoit 3aaye sxaiHbIN anroputM OyaeT padoTaTtbh TaKUM 00pa3oM:
1. [TyTemecTBEHHUK 3alpaBisieT MOJIHBIM Oak B MCXOIHOM TOYKe MapripyTa(
[Terepbypre);
2. Ecnu ot nannoii 3anpaBku 10 MOCKBBI O€H3MHA IOCTATOYHO, TO €1eM B MOCKBY;

MHAaue HAXOJUM CaMyl YIAJIEHHYIO 3alpaBKy, A0 KOTOPOH MOXKHO JO€XaTb U €lIeM
TyJa, 3arpaBiisieM MOJIHbIe OAKH U IOBTOpsiEM wiar 2.

2. llepen mpasnHukamu nied moixydaeT o4yeHb MHOTO NMPUTJIAIICHUHA HAa TOPKECTBEHHbIE
3aceqaHus. YToObl Jydyllle IUIaHUPOBATh CBOE BpeMsl, Iied BBEJ MpaBUIIO, YTOOBI B
KaX/10M U3 MPUTJIAlIeHUH YeTKO YKa3bIBaJICA OTpe30K BpeMmeHH 3acenanuil. Illed ne
JIOOUT TOJOBMHYATBHIX pEIHICHWH, MO3TOMY WM HAaXOJWUTCA Ha 3acelIaHUU BCe
YKa3aHHOE BpeMs, WIM HE NPUXOJUT Ha Hero. Mexay NOCEUICHUSAMH 3acelaHui
JOJKEH OBITh XOTS Obl MMHMMAJIBHBIM MEpEephIB, TO €CTh 1Ied MOXKET YCIEeTh Ha j-€
3acejaHue M0 CIHUCKY NpUIVIAlleHui, ecnu. Hanummre mporpammy, MO3BOJISIOLIYIO
medy NOCeTUTh KaK MOXHO OOJIbIIIe 3aceJaHul.

Pewenue:

B oroil 3amade NpaBHUIBHBIM OKa3bIBACTCS HEOXUAAHHO IPOCTOM >KaJHBIA AITOPUTM: Ha
NEpBOM IIare BHIOpaTh 3acelaHue C HAUMEHBIIMM 3Haue€HHEeM b, Ha KaXJIOM CIIEIYIoIIeM
1jare- ¢ HAMMEHBIIUM 3HAaYeHHEeM b, HO TOJIbKO Cpellu TeX 3acellaHui, KOTOpble HauWHAI0TCA
nocye KOHIa Mpe bl IyIIero BBIOPaHHOTO.

Jlig peanu3anuy MpeiCTaBICHHOIO alroOpMTMa CHauyaida OTCOPTHPYEM MAacCUB HMHTEPBAJIOB
BPEMEHHU M0 HeyObIBaHMIO 3HaueHuM b. IIOoCKONBKY 111 OKOHYATEIBHOI'O OTBETAa HY>KHBI
HCXOJHbIE HOMEpa 3aceaHuii, 11e1eco00pa3HoO OPraHU30BaTh JIaHHBIE B 3aIMCH C MOJSIMHU a, b,
1idx (rpaHUIIBI HHTEpBAJIA 3aCelaHMs U €r0 HOMEP B HAYaJIbHOM CIIMCKE) U COPTUPOBATh 3aIMCH
10 3HAUYEHHUSM B 1oJie b.

ITopsinok BbINOJIHEHHS Pa0OTHI

— CocTaBUTh MaTEMaTHYECKYIO MOJIEIb 3a/Ja4H.

— BeiOpatb u 060cHOBaTh HanboJee pallMOHAIBHBIM METOJT PELLIEHUS 3a7auu;

— PazpaboraTh anroput™m [uist pelieHus 3a/1aum.

— Hanwucarts 1 oTaauTh Iporpammy.

®opMma npeaocTaBaeHHUsA pe3yJIbTaTa
— biok — cxema.
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— Kopa nporpamMmsl.
Kpurepum ouenku:

«OTINYHO» - TEOPETHUYECKOE COJEp)KaHHE Kypca OCBOCHO MOJHOCTHIO, Oe3 mpoOelnos,
yMeHHsI CPOPMUPOBAHBI, BCE MPEAYCMOTPEHHbIE IPOrpaMMoOii yueOHbIE 3a/laHUsI BHIMOJIHEHBI,
KaueCTBO MX BBIMOJHEHHUS OLEHEHO BBICOKO.

—«XO0poI1I0» - TEOPETHUECKOe COoAepkKaHHe Kypca OCBOEHO MOJHOCTHIO, 6€3 MpoOesoB,
HEKOTOpbhle yMEHUS C(HOPMUPOBAHBI HENOCTATOYHO, BCE MPEIyCMOTPEHHBIE MPOTrpamMMoin
yueOHbBIC 3aJJaHHs BBIITOJIHEHBI, HEKOTOPBIC BU/IBI 3a/IAHUH BBIMOJIHEHEI C OIIUOKAMHU.

—«Y IOBNETBOPUTENBHO» - TEOPETUYECKOE COJEpP)KaHHE Kypca OCBOEHO YacTHUYHO, HO
poOeIbl HE HOCAT CYIIECTBEHHOTO XapakTepa, He0OXOAUMbIE YMEHUS padOThl C OCBOSHHBIM
MaTepuaIoM B OCHOBHOM C(HOPMHUPOBAHBI, OOJBIIMHCTBO MPEIyCMOTPEHHBIX MPOrpaMMOi
oOyueHusi y4eOHBIX 3aJaHUIl BBINOJIHEHO, HEKOTOPhIE M3 BBINOJIHEHHBIX 3a/laHui CcoJllepKar
OIIHUOKHU.

—«HeynoBiaeTBOpUTENEHO» - TEOPETHYECKOE COJAEp)KaHHE Kypca HE OCBOEHO,
HeoOXoIuMBbIe YMEHHs He c(hOPMHUPOBAHBI, BBIMIOJIHEHHBIC YYeOHbIE 3aaHus cOAepkKaT rpyobie
OIIHOKH.

JlabopaTopHoe 3ansiTue Ne 1 Padora ¢ kiaaccamu. Ileperpyska metroaos.
Hean pa6oThI:

— Hayuutbcs ¢dopMUpOBaTH aNTOPUTMBI  Pa3pabdOTKH TMPOTPAMMHBIX  MOJIYJIeH B
COOTBETCTBUU C TEXHUUYECKUM 3aJJaHUEM;

— BsmonnaaTe OTJIAZIKY MIPOrPaMMHBIX MoAayJen c HCII0JIb30BAHUEM
CHEIHAIM3UPOBAHHBIX IPOTPAMMHBIX CPEJICTB;

— BBINOJHATE TECTUPOBAHNE IPOIPAMMHBIX MOIYJIEH;

—  OcymecTBasATh peakTOPUHT M ONTUMHU3ALMIO IPOrPAMMHOT0 KOJIa.

Beimosinus patdory, Bel Oyaere:

ymemb:

— ®opMupoBaTh AIrOPUTMBI Pa3pabOTKM TNPOrPaMMHBIX MOIYJNEH B COOTBETCTBUU C
TEXHUYECKUM 3aJaHUEM.

— OueHka CIOXHOCTH JITOPUTMA.

— Co3paBaTb mporpaMMy 1o pa3pab0oTaHHOMY aJTOPUTMY Kak OTAENbHBIA MOIYJIb.

— OcymecTBnsaTh pa3pabOTKy KOAa MPOrpaMMHOIO MOIYJS Ha S3bIKaX HU3KOTO YPOBHS H
BBICOKOT'O YPOBHEH B TOM YHCIIE I MOOMIBHBIX IIATGOPM.

—  BBIIOSHATH OTIaAKy U TECTUPOBAHHUE IIPOrPaMMbl HA YPOBHE MOJLYJIS.

—  OdopMasaTs TOKyMEHTAIIMIO Ha TPOTPaMMHBIE CPE/ICTBA.

— IlpuMeHATh MHCTpYMEHTAJIbHbIE CPEACTBA OTJIAAKH [IPOrPAMMHOI0 00ECICUeHHUS.

—  BBIIOSHATE ONTUMU3ALUIO U PEYAKTOPUHT IPOIPAMMHOIO KOJA.

— PabortaTh ¢ cucTemMoii KOHTPOJISI BEpCUH.

MarepuanbHoe o0ecnieyeHmne:
— MynbpTUMenUiHBIE  CpPEeICTBAa  XpaHEHWs, Iepeladyd W IPEICTaBICHUS
nH(pOpMaLIHU.

3ananue:

1. Omnpenenuts knacc «BeKTop B TpPEXMEPHOM MPOCTPAHCTBE.

Peanu3oBath B BHjE Kjacca METOABI IS BBITIOJIHEHHS CICAYIOIIUX ONEpauii Haj
BEKTOpPAMU:

- BBIBOJ] KOOPJMHAT BEKTOPA;
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- TOJy4€HHUE JUIMHBI BEKTOPA;
- CIIOKCHHE BEKTOPOB;
- CKaJISIpHOE MPOU3BEICHUE BEKTOPOB;
- OIpejeNeHUE YIila MEXy BEKTOpaMH;

CrnoxeHue BEKTOPOB peajn30BaTh B BUJAE NEPETPY3KU OINEpalMM «+», B3SITUE MOIYISA
BEKTOpa peajln30BaTh KaK pe3ysbTaT MpUBEACHUs 00beKTa Kiacca K Tuiy double.

B mporpamMe mnponeMOHCTpUPOBATH HCIOIB30BaHHWE OOBEKTOB Kiacca «Bektop B
TPEXMEPHOM IIPOCTPAHCTBEN
[leperpy3ka omepanuu NpUCBaMBaHUs peain3oBaHa B kiacce vector3d mist Toro, 4yToObl B
BBIDQKEHUU C=a+b BEKTOp C HE HOoTepsul cBoe MMA. Eciau He omnpenensiTh Neperpysky
Ollepalluy MPUCBAUBAHUS, TO PE3yJbTaT CI0KEHUS B BUJIE€ BPEMEHHO CO3/IaHHOTO B (DYHKIMU
operator+ o0beKkTa ¢ UMEHEM BEKTOpa “‘t copy”’ OyaeT MPUCBOCH BEKTOPY € U MOAIEMEHTHO
M3MEHUT 3HA4YE€HUE BCEX €ro KOMIIOHEHTHBIX JaHHbIX, B TOM 4YMCJI€ U MMs Bekropa. YToObl
BEKTOpP HE CMEHWJI MMsl, @ TOJBKO IOJY4YWJI HOBbIE KOOPJIMHATHI, NEPErpyKEHa Omepanus
IIPUCBAaUBaHMUSL.

2. Co3patk BHEUIHUM BUJ (OPMBI IPOTPAMMBbI
3. Hanwucarp nporpaMMHbIE KOJIBI ISl CO3JaHHON (hOPMBI
4. 3anmycTUTh U OTJIAJUTh IPOrpaMMy
Ilopsinok BbINOJHEHHS PadOTHI
— CocTtaBUTh MaTEMaTUYECKYIO MOJIETb 3a/1a4H.
— BriOpats u 060cHOBaTh HanboJee palMOHATBFHBINA METOJT PEIICHNUS 3a]a4H;
— Pazpaborars anroput Iis perieHus 3aaa4mn.
— Hanwucarp u otnaaute nporpammy.
dopma npegocTaBieHHs pe3yJibTaTa
— bnok — cxema.
— Kona nmporpaMmsl.
Kpurepun onenkn:

«OTIUYHO» - TEOPETHUECKOE COJEPKaHHE Kypca OCBOEHO MOJIHOCTHIO, 0e3 MpoOeoB,
yMeHUusl c(pOPMUPOBaHBI, BCE MPEAYCMOTPEHHBIE MPOrpaMMoil yueOHbIe 3aJjaHHs BBINOJIHEHHBI,
KAaueCTBO MX BBIIOJIHEHHUS OLICHEHO BBICOKO.

—«XO0poIIo» - TEOPETUYECKOE COJepKaHUE Kypca OCBOCHO MOJHOCThIO, 6€3 ImpoOenos,
HEKOTOpble yMEHHs C(HOPMHUPOBAHBI HEIOCTATOYHO, BCE MPEIyCMOTPEHHBIE MPOTrpamMMoOin
y4ueOHbI€ 3aJJaHHs BBINOJIHEHBI, HEKOTOPBIE BU/IbI 3a/JaHUH BBIMOJIHEHBI C OIINOKaMH.

—«Y IOBNIETBOPUTENBHO» - TEOPETUYECKOE COJIEp>KaHHE Kypca OCBOEHO YaCTUYHO, HO
poOeIbl HE HOCAT CYIIECTBEHHOTO XapakTepa, He0OXOAUMbIE YMEHUS padOThl C OCBOEHHBIM
MaTepuajJoM B OCHOBHOM C(OPMHPOBAHBI, OOJBIIMHCTBO HPEAYCMOTPEHHBIX MpPOrpamMMoi
oOyueHusi y4eOHBIX 3aJaHUI BBINOJIHEHO, HEKOTOPbIE W3 BBINOJIHEHHBIX 3a/laHui colepKar
OLIMOKH.

—«HeynoBieTBopuTeNnbHO» - TEOPETHYECKOE COJAEp)KaHHWE Kypca HE OCBOEHO,
HeoOX0oIMMBbIe YMEHHs He c(hOPMHUPOBaHBI, BBINOJIHEHHbIE YUeOHbIE 3aaHHsI COAepKaT IpyObie
OLITMOKH.

JlabopaTtopHoe 3amatue Ne 2 Omnpenenenune omnepanuii B kiaacce. Co3nanme
HacJIe0BAaHHBIX KiaccoB. Padora ¢ o0bekTamu yepe3 nHTEepeichl
ean padorsr:
— Hayuutbcss ¢opMupoBarth airopuTMbl pa3pabOTKU MPOTPAMMHBIX MOAYJIEH B
COOTBCTCTBHUU C TCXHUYCCKUM 3aJaHUECM,
— BeimonnaTe OTIAAKY IIPOrPaMMHBIX MoyJIen C MCII0JIb30BAHNEM
CIELMAIM3UPOBAHHBIX IPOTPAMMHBIX CPEJICTB;
— BbnonnATh TECTHPOBaHUE TPOrPAMMHBIX MOJYJIEH;
—  OcyuecTBasaTh pepakTOPUHT U ONTUMHU3ALMIO TPOIPAMMHOTO KOJa.
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BbinosinuB padory, Bel Oynere:

ymemb:

— @opMupOBaTh AITOPUTMBI Pa3pabOTKHW TPOTPAMMHBIX MOZYJNEH B COOTBETCTBUH C
TEXHUYECKUM 3aaHHEM.

— OueHka ClI0)KHOCTH alrOpUTMA.

— Co3spaBaTb mporpaMmMy o pa3paboTaHHOMY aJTOPUTMY KaK OTAEIbHBIH MOAYIb.

—  OcymecTBnsaTh pa3pabOTKy KOAa MPOrpaMMHOTO MOIYJSl Ha S3bIKaX HU3KOTO YPOBHS H
BBICOKOTO YPOBHEH B TOM YHUCIE JUIT MOOMIBHBIX TIIATPOPM.

— BomonHATE 0THAAKY M TECTHPOBAHUE MPOTPAMMEBL HA YPOBHE MOJTYJISL.

—  OdopMIsaTh TOKyMEHTAIIMIO Ha TPOTPaMMHBIE CPE/ICTBA.

— [IpumeHATs HHCTPYMEHTANIBHBIE CPEICTBA OTJIAIKU TPOTPAMMHOI0 00ECTIeYEeHHS.

— BrmonusaTe ontuMuzanmio u pehaKTOPUHT MPOTPAMMHOTO KOJIA.

— PaGorath ¢ cucTeMoii KOHTPOJISI BEPCHIA.

MaTtepuajbHOe o0ecneyeHue:
— MynbTUMEIUHHBIE CPEICTBAa XpaHEHHS, IMepeladyd W IPEICTaBICHHS
nHpopMaIuu.

3ananne:

1. PazpabotaTh nepeuuciieHHble HUXKE KJIACChI.
IIpu pazpaboTke KaXxxa0ro Kjiacca BO3MOXHBI J[Ba BapUaHTa PELICHMUS:
a) JaHHBIe-UIEHbI KJlacca MPEACTaBISIIOT COOON NepeMeHHble U MacCUBbl (PMKCHPOBAHHOM
pa3MepHOCTH;
0) maMATh AJIs JaHHBIX-YWIEHOB KJIacca BbIJIENIAETCS TUHAMUYECKH.
- «KomniekcHoe unciio» — Complex. Kiace gomken copepkarh HECKOJIBKO KOHCTPYKTOPOB U
olepalnuu Uil CIOXKECHMs, BBIUMTaHUS, YMHOXCHMS, AeleHus, npucBauBanus. Cosnare nBa
BEKTOpa Pa3MEPHOCTH N U3 KOMIUIEKCHbIX KoopauHat. Ilepemate ux B (yHKIUIO, KOTOpas
BBITIOJIHSAET CJIOKEHNE KOMIUIEKCHBIX BEKTOPOB.
- Paspaborath kimacc «Muorowien» — Polynom cremenn n . HammcaTh HECKOJIbKO
KOHCTPYKTOpPOB, B TOM YHCJIE KOHCTPYKTOp KONHpoBaHMs. PeanmzoBaTb MeTOABI I
BBIYHCIICHUS 3HAUEHHUS [TOJINHOMA; CIIOKEHUS,
BBIUATAHUS W YMHOJKEHHs NOJMHOMOB. lleperpy3unTe omnepanuu CclIoK€HHUs, BBIYMTAHMS,
YMHOKEHUS, UHKPEMEHTa, JEKpPEMEHTa, MHAEKCHUpOBaHUs, npucBauBaHusi. Co3naTh MaccuB
00beKTOB Kiacca. Ilepeaats ero B QpyHKIHMIO, BBIYMCISIONIYIO CYMMY IOJIMHOMOB MAaccUBa U
BO3BPAIIAIOIIYI0 TOJIMHOM-PE3YJIbTaT, KOTOPbII BBIBOAUTCS Ha SKpPaH B FOJIOBHOW IPOrpaMMe.

Ilopsinok BbINOJIHEHHSI Pa0OTHI
— CocTaBUTh MaTeMaTHYECKYIO0 MOJEIb 3aJauH.
— BriOpats u 060cHOBaTH HanboJee palMOHATBLHBINA METOJT PEIICHUS 33/1a4H;
— PazpaboraTh anroput™m [uist pelieHus 3a/1aum.
— Cosznath BHEmHUHN BUA (GOPMBI IPOrpaMMBbI
— Hammcars mporpaMMHbBI€ KOJBI JIJIs1 CO3aHHON (OPMBI
— 3amyCTUTh U OTJIAJAUTh NPOrPAMMY
— Hamnwmcars u oTnagute nporpamMmy.
dopma npenocraBiIeHUs pe3yJbTaTa
— biok — cxema.
— Kopa nporpammsl.
Kpurepun ouenku:
«OTINYHO» - TEOPETHUYECKOE COJep)KaHHe Kypca OCBOCHO MOJHOCTHIO, Oe3 mpoOernos,
yYMEHHUs1 CPOPMHUPOBAHBI, BCE NMPEAYCMOTPEHHBIE MPOrpaMMoi yueOHbIE 3a[jaHUsl BBIIOJIHEHBI,
Ka4eCTBO UX BBIIIOJHEHHUS OLIEHEHO BBICOKO.
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—«XO0poIIo» - TEOPETUIECKOE COACpXKaHUE Kypca OCBOCHO MOJHOCTHIO, Oe3 mpoOeroB,
HEKOTOpBIE yMEHHUS C(HOPMHUPOBAHBI HEJOCTATOYHO, BCE MPEAYCMOTPEHHBIE MPOrPaMMON
yueOHbIC 3aJaHHs BBIITOJIHEHBI, HEKOTOPBIC BU/IbI 33/IAaHUH BBIMOJIHEHEI C OIINOKAMHU.

—«Y IOBJIECTBOPHUTEIILHO» - TEOPETUUYECKOE COJIepKaHHUE Kypca OCBOEHO YacTUYHO, HO
npoOesbl He HOCAT CYIIECTBEHHOTO XapakTepa, HeoOXOauMble YMEHHUS paOOThl ¢ OCBOCHHBIM
MaTepuaJoM B OCHOBHOM C(HOPMHUPOBAHBI, OOJBITMHCTBO MPEIyCMOTPEHHBIX MPOrpaMMOi
o0y4eHHus1 y4eOHBIX 3aJlaHUi BBIMOJHEHO, HEKOTOPHIE W3 BBHINIOJHEHHBIX 3aJlaHUN COJEpKaT
OIITHOKH.

—«HeynoBieTBOpUTETLHO» - TEOPETHYECKOe COJIep)KaHMEe Kypca HE OCBOCHO,
HEO0OXOMMBbIC YMEHHUSI HE CPOPMHUPOBAHBI, BHIMIOJHEHHBIE YUeOHBIC 3aaHus COIepKaT IpyoObIe
OIITHOKH.

JlabopaTopHoe 3ansatue Ne 3 HMcmosab3oBaHme cTaHIapTHbIX MHTepdeiicoB. Padora ¢
THIIOM JAaHHBIX cTPYKTYypa. Kosexknuu.
Hean pa6oThI:
— Hayuutbcst QopMupoBaTh anropuTMbl pa3paOOTKM MPOrpaMMHBIX MOJyJed B
COOTBETCTBUM C TEXHUUYECKUM 3aJaHUEM,
— BemonnaaTe OTJIAZIKY MIPOrPaMMHBIX MoAayJen c HCII0JIb30BAHUEM
CIELMAIU3UPOBAHHBIX IIPOTPAMMHBIX CPEJCTB;
— BBINONHATE TECTUPOBAHUE IPOIPAMMHBIX MOIYJIEH;
— OcymecTBasTh pepakTOPUHT U ONTUMHU3ALMIO IPOIPAMMHOTO KOJa.

Brinosinus padorty, Bl Oynere:

ymemp:

— @opMHUpOBaTh AITOPUTMBI Pa3pabOTKHM TPOTPAMMHBIX MOZYJIEH B COOTBETCTBUH C
TCXHHUYCCKHUM 3aJaHHUCM.

- OLIGHKa CJIOKHOCTH aJIrOprUTMaA.

— Co3paBaTb mporpaMmMy 1o pa3paboTaHHOMY aJTrOPUTMY Kak OTAEIbHBIH MOAYIIb.

— OcymecTBnsaTh pa3pabOTKy KOAa MPOrpaMMHOIO MOIYJS Ha S3bIKaX HU3KOTO YPOBHS H
BBICOKOT'O YPOBHEW B TOM YHCJIE TSI MOOUIIBHBIX IIaT()OpM.

— Brmonaars OTJIaZIKy U TCCTUPOBAHUC MTPOTPpaMMbI Ha YPOBHE MOJYJIA.

—  OdopMIsaTh JOKYMEHTAILIMIO HA TIPOTPAMMHEIE CPEACTBA.

— IlpumeHATH MHCTPYMEHTANIbHBIE CPE/ICTBA OTIAIKH MPOTPAMMHOI0 O0eCTIeYeHHS.

— BBIMOTHATE ONTUMH3ALUIO U PeaKTOPHHT MPOTPAMMHOTO KOJa.

— PabortaTh ¢ cuctemMoii KOHTPOJISI BEpCUI.

MarepuajnbHoe o0ecnieyeHue:
— MynbTuMenniiHple  CpeACTBAa  XpPaHEHMs, TMepeJayd U MPeJCTaBICHUS
nH(pOpMaLIHU.

3ananue:
1. PazpaboTaTh NpuiIo’keHHE UCXOAS UX CIETYIOUINX TPeOOBAHMIA:
1.1. TlpunoxeHue MOHKHO COCTOATh MHUHUMYM u3 ABYX ¢opm. [lepBas — mist paGoTsl co
CIMCKOM OOBEKTOB, BTOpasi — JUIsl pabOThI C COJAEPKUMBIM CaMOro 00beKTa
1.2. Ha ¢opme nomKHBI OBITH HpPeAyCMOTpeHBl omepanuu “JlobaBienus”, “Ynanenus”,
“U3menenus”, “CoptupoBku’” 1 “lloncka” 3J1eMEHTOB CIIHCKA.
1.3. Omnepauuu COPTUPOBKH MJOJDKHBI BBINOJHATBCS C HCHOJb30BaHHEM Merona Sort()
mabionHoro Kiacca List<T>. KonudecTBo BapuaHTOB COPTUPOBKHU — HE MEHEE 3.
1.4. Onepanus moucka BBIMIOJHAETCS TOJBKO MO KJIIOUYEBOMY aTpHOyTy, C HCIIOJIb30BaHHE
BO3MOKHOCTeH Kiacca Dictionary<T, T>.
JIro0oit kacc wiu CTpyKTypa, peanusytomue uarepderic IEquatable<T>, nomkHBI comepkaTh
ompezenenne Meroma Equals, KOTOpbBIii  COOTBETCTBYET CHTHAType, OIpeaeiseMoin
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uHTepdeiicom. B pesynapTare MOXHO pacCUMTHIBaTh, YTO JIIOOOH KIacc, peaau3yOLIHi
untepdeiic IEquatable<T>, 6ymer comepskats merom Equals, ¢ KoTopbiM 3K3eMIUISIp Kiacca
MOXET ONPEICINUTh, PABEH JIM OH JAPYrOMY SK3eMILIIPY Kiacca.

Jinsg peanmuzanuu  wieHa uUHTepdeiica COOTBETCTBYIOIIMHA WIEH Kilacca ODKEH OBITh
OTKPBITBIM, HECTATUYECKUM, ¥ UMETh TO JKE€ UMS U CUTHATYpY, YTO U WICH HHTepdeiica.

Korma kmacc wmiam CTpyKTypa peanu3yloT HHTepdeic, KiIacC WIH CTPYKTypa JOJDKHBI
o0ecreunBaTh peaan3alfio BCeX YWICHOB KOTOpbie onpeaenseT unrepdeiic. Cam unrepdeiic He
NPEJIOCTABISACT HUKAKOW (QYHKIMOHAIBHOCTH, KJIACC WM CTPYKTYpa MOXKET HAcIlel0BaTh
TaKMM CIIOCOOOM, OHA MOKET HacJe0BaTh ()YHKIIMOHAIBHOCTH 0a30Boro Kiacca. OIHAKO eCIu
0a30BBIil Kiacc peanusyeT MHTepdeic, To JI000H Kiacc, MPOU3BOAHBIA OT 0a30BOr0O Kiacca
HacJeqyeT ee peaau3alulo.

Padora ¢ KoJLUIeKIHAMH 00beKTOB, Kjaace List<T>,

[abnonnslii kmacc List<T> sBnsiercs yIOOHBIM MEXaHHU3MOM ISl pabOThI CO CIIUCKOM
OJTHOTHUITHBIX OOBEKTOB M TMPEACTaBISET CTPOr0 THUMH3UPOBAHHBIM CIHUCOK OOBEKTOB,
JIOCTYIHBIX 1O uHIekcy. [lommepkuBaeT MeToApl A TOWCKA MO CHHUCKY, BBITOJHEHHS
COPTUPOBKH U APYTUX ONEPALUN CO CITUCKAMHU.

CopTupoBKa 3JIEMEHTOB CHHCKa OCYIIECTBIAETCS ¢ mnomouipio metona Sort(). Ecoum Tunm
AJIEMEHTOB CIIHCKA SIBJISIETCS CUCTEMHBIM, TO 3TO 03HAYaeT B YACTHOCTHU, YTO JIaHHBIEC TUIIBI YiKe
peanusytor unTepdeiic IEquatable<T> (meron Equals()) u wuuTepdeiic IComparable<T>
(meron CompareTo(T)). Takum o0pa3oM, cOpTUpPOBKa BbIONHSAETCS MeTomoMm Sort(), Oe3
HaIKMCaHUs JTOTIOJIHUTEILHOTO KO/IA.

Ecnu tunm >meMeHTOB CHHCKa — IMOJIb30BATEIbCKUM, TO 3TO 03HAYAET, YTO METOMAbl MPOBEPKH
paBenctBa (Equals) u cpaBaenus snementoB (CompareTo) qomKHBI OBITh IIEPEONPEICITICHBI.
®dopma i1 paboThI CO CIIUCKOM 00BEKTOB MTOKa3aHa HIDKE:

Ha ¢opme npenycmorpensr omnepaumu “JloGaBnenus”, “Ynanenus”, “PemaktupoBanus’,
“CoprupoBkn” u “Iloncka” 3;1eMEHTOB CIIHUCKA.
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dopma AnA paboTbl C COAEPNKUMBLIM CaMOro obbeKTa BuIMAANT TakK:

Kon 3axasuia 1 |
PO 3axaswira Toipros OMUTDW TeHHagesny
Moapsmsk |Epwionos Ceprenk v| [ . .| u
it (Creonrensermo  v| [ ]
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190 Wty PROOTI (0 MOCEMIMTHOM NORRR)

MONCK NPOWCXOANT MO KIKMEBOMY NOMHK
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g Tea——a

M g of sapany
3

Omnepanyss TOWCKA BBIMOJHAECTCS TOJIBKO TO KIIOYEBOMY aTpuOyTy, C HCHOIB30BaHHUEM
BO3MOKHOCTeH Kiacca Dictionary<T, T>.
Ilopsinok BbINOJIHEHHS PA0OTHI

CocTaBUTh MAaTEMaTHIECKYIO MOJICITh 33]IaYH.

Bri6pats 1 060cHOBaTH HanOOJIEE PAIIMOHATILHBIN METO/T PEIICHUS 3aa4H;
Pa3paborats aJropuT™ JIIS peNICHHS 3a/1a4H.

Co3natp BHEMIHHA BU (POPMBI POTPAMMBI

Hanucats mporpamMMHbIe KOJBI 7151 CO3IaHHON (POpMBI

3amyCcTuTh U OTJIAUTH MPOTPAMMY

®opma npegocTaBiieHHs pe3yJbTaTa

biok — cxema.

25



— Kopa nporpamMmsl.
Kpurepum ouenku:

«OTINYHO» - TEOPETHUYECKOE COJEp)KaHHE Kypca OCBOCHO MOJHOCTHIO, Oe3 mpoOelnos,
yMeHHsI CPOPMUPOBAHBI, BCE MPELYCMOTPEHHbIE MPOrpaMMOi yueOHbIe 3a/laHusl BHITIOJIHEHBDI,
KaueCTBO MX BBIMOJHEHHUS OLEHEHO BBICOKO.

—«XO0poI1I0» - TEOPETHUECKOe COepkKaHHEe Kypca OCBOEHO MOJHOCThIO, Oe3 mpoOesoB,
HEKOTOpbhle yMEHUS C(HOPMUPOBAHBI HENOCTATOYHO, BCE MPEIyCMOTPEHHBIE MPOTrpamMMoin
yueOHbBIC 3a]JaHUs BBIITOJIHCHBI, HEKOTOPBIC BHIbI 33/IaHU BBITIOJTHEHBI C OITMOKAMH.

—«Y IOBIETBOPUTEIBHO» - TEOPETUYECKOE COJIep)KaHHE Kypca OCBOEHO YacTUYHO, HO
poOeIbl HE HOCAT CYIIECTBEHHOTO XapakTepa, He0OXOAUMbIE YMEHUS padOThl C OCBOSHHBIM
MaTepuaIoM B OCHOBHOM C(HOPMHUPOBAHBI, OOJBIIMHCTBO MPEIyCMOTPEHHBIX MPOrpaMMOi
oOyueHus: y4eOHBIX 3aJaHUl BBINOJIHEHO, HEKOTOPhIE W3 BBINOJIHEHHBIX 3a/laHui CoJlepKar
OIIHUOKHU.

—«HeynoBiaeTBOpUTENEHO» - TEOPETHYECKOE COJAEp)KaHHE Kypca HE OCBOEHO,
HeoOXoIuMBbIe YMEHHs He c(hOPMHUPOBAHBI, BBIMIOJIHEHHBIC YYeOHbIE 3aaHus cOAepkKaT rpyobie
OIIHOKH.

JlabopaTtopnoe 3ansatue Ne 4 [Ilapamerpu3zoBanHHble Kiaaccbl. McmoJsib3oBanue
pPeryJasipHbIX BbIPAKEHH
Hean pa6oThI:
— Hayuutbcst ¢QopMupoBaTh anropuTMbl pa3paOOTKM MPOrpaMMHBIX MOIyJed B
COOTBETCTBUM C TEXHUUYECKUM 3aJaHUEM,
— BemonnaTe OTJIAZIKY MIPOrPaMMHBIX MoAayJen c HCII0JIb30BAHUEM
CIELMATU3UPOBAHHBIX IPOTPAMMHBIX CPEJCTB;
— BBINOIHATE TECTUPOBAHUE IPOIPAMMHBIX MOIYJIEH;
— OcymecTBasATh pepakTOPUHT U ONTUMHU3ALMIO TPOIPAMMHOTO KOJIa.

Beimosinus patdory, Bel Oyaere:

ymembp:

— @opMupOBaTh AITOPUTMBI Pa3pabOTKHW TPOTPAMMHBIX MOJYJIEH B COOTBETCTBUH C
TCXHUYCCKUM 3aJaHHUECM.

- OLIGHKa CJIOKHOCTH aJIrOpUTMa.

— Co3paBaTb mporpaMmMy 1o pa3pab0oTaHHOMY aJTrOPUTMY Kak OTAEIbHBIH MOAYIIb.

— OcymecTBnsaTh pa3pabOTKy KOAa MPOrpaMMHOIO MOIYJISl Ha fA3bIKaX HU3KOTO YPOBHS H
BBICOKOT'O YPOBHEW B TOM YHCJI€ TSI MOOUIIBHBIX IIaT()OpM.

— BpINOIHATE OTIAAKY ¥ TECTUPOBAHKE NIPOTPAMMBbl HA YPOBHE MOJLYJISL.

—  OdopMIsITh JOKYMEHTAILIMIO Ha TIPOTPAMMHEIE CPEACTBA.

— IlpumeHATh MHCTPYMEHTAIbHBIE CPE/ICTBA OTIAKN POTPAMMHOT0 O0ECTICUeHHS.

— BrmonaaTs onTUMH3anMO U pePaKTOPHHT TPOTPAMMHOTO KOJa.

— PabortaTh ¢ cucTemMoii KOHTPOJISI BEpCUH.

MarepunanbHoe obecrnieyeHue:
— MynbTuMenviiHple  CpeACTBAa XPAaHEHMs, TMepeJaud M MPEJCTaBICHUS
nH(pOpMaLINH.

3aganue:
1. Co3pmate mabnoH 3amaHHOro kiacca. Omnpenenuts KOHCTPYKTOPBI, JAECTPYKTOP,
MeperpyKeHHYI0 ONepaluio mprucBanBaHus (“=") 1 onepauuu, 3aJaHHble B BApUAHTE 3aJaHUsl.
2. Hanmcatps nporpaMMy TeCTHPOBAHHUS, B KOTOPOil MpOBepsieTCsl UCIOIb30BaHUE IA0I0HA IS
CTaHJAPTHBIX TUIIOB JIaHHBIX.
3. BBINOJTHUTH TECTUPOBAHUE.
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4. OmpenenuTh MONH30BATEIBCKUIA KIIACC, KOTOPBIM OyIeT HCIOJIh30BaThCS B KadecTBE
nmapameTrpa 1mabnona. OmnpenenuTs B Kiacce HeoOxoaumble (DYHKIIMU U TIEpEeTrpyKCHHBIC
olepanuu.

5. Hanmcars nporpamMmy TECTUPOBaHUS, B KOTOPOI MPOBEPSETCS UCIOIb30BaHUE 11a0I0Ha s
I10JIb30BATEILCKOT0 THIIA.

6. BBIOTHUTE TECTUPOBAHUE.

Meroauueckue ykazaHust

1. Knacc AT]I peasin3oBaTh Kak TMHAMHYECKUH MaccuB. J[Jis1 3TOro ompejaesieHue Kiacca
JOJDKHO UMETh CIIEAYIOLIUE MOJIS:

— yKa3aTeJsb Ha Ha4yajo MacCUBa;

— MaKCUMAaJIbHBIN pa3Mep MACCHUBA,;

— TEeKYILIUH pa3Mep MacCUBa.

2. Jlisg BoJia M BBIBOJIA ONPEACIIUTD B Kilacce PyHKIIUU inputu print.3

3. UrtoObl y Bac HE BO3HHKAJO MpoOJIeM, aKKypaTHO padoTaiiTeé ¢ KOHCTaHTHBIMHU
00BEKTaMHU.

Hanpuwmep:
*KOHCTPYKTOP KOMHPOBaHUsI CIIeAyeT onpeaeants Tak: MyTmp (const MyTmp& ob);
*ornepalMio MPUCBauBaHUs Neperpy3utb tak: MyTmp& operator= (const MyTmp&
ob);4.
Jlig 1m1abJ0HOB MHOJKECTB, CIIMCKOB, CTEKOB M O4Yepe/leld B KayecTBE CTaHIAPTHBIX
TUMIOB  HUCIOJb30BaTh CHMBOJIBHBIC, I€bleé M  BEIIECTBEHHblE THU-TIBL.  J[s
MOJI30BATEIILCKOTO THMNA B3ITh Kiacc u3 JaboparopHoit paborer No 1.5, Jlns
mabJJIOHOB MacCHBOB B KauecTBE CTaHAApPTHBIX TUIIOB UCIOJIb30BaTh IleNble U
BELIECTBEHHbIE TUMBI. JIJI MOJB30BAaTENbCKOTO THUIA B3ATh Kiacc ‘“KOMIUIEKCHOE
yucino’complex.classcomplex {intre; // neiicTBUTeNbHAs YacTh intim; // MHUMAas 4acTh
public;// HeoOxouMBble GYHKIIUU U MIEpErpy>KEHHBIE ONEepalliu } ;

6. Peanmuszauuio mabioHa cieyeT pa3MecTHTh BMECTE C OIpPENIeNIEHHEM B 3arojJOBOYHOM

(aiine.

7. Ilporpamma coznaercs kak EasyWin-npunoxxenue B BorlandC++5.02.

ITocTanoBka 3ajaym.

— Crenyer naTh KOHKPETHYIO MOCTAaHOBKY, T.€ yKa3aTh MIAOJIOH KaKOro Kiacca JOJKEeH
OBITh CO37aH, Kakue JOJDKHBI OBITh B HEM KOHCTPYKTODPBI, KOMIOHEHTHI-PYHKIINH,
neperpykeHHble omepauuu u T.JA. To ke camoe cileayeT yKaszaTh s
M0JIb30BaTEILCKOTO Kiacca.

— Omnpenenenne mabnoHa Kjaacca ¢ KOMMEHTapUSIMHU.

— Omnpexaenenue Noab30BaTENbCKOI0O Kilacca ¢ KOMMEHTapUSIMHU.

— Peanuzanus KOHCTPYKTOpOB, IECTPYKTOpa, ONEpaluy IMPUCBAUBAaHUS M OIlepaluii,
KOTOpBI€ 3a/1aHbl B BApUAHTE 3aaHUS

— To xe camoe 15l TOJIB30BATEILCKOTO Kilacca.

— PesynbpraTthl TectupoBanuda. Crenyer ykasaTh Ui KaKUX TUIIOB U KaKue OIEepaluu
MIPOBEPEHBI U KaKHE€ BHISBICHBI OIIMOKHU (MJIM HE BBISBJICHBI)

BapuanTel 3ananui
1.Knmacc —oTHOMEpHBII MacCHUB.
JIOTIOJTHUTEIBHO TIEPETPY3UTh CIEAYIOIINE ONEPAlui: * — YMHOKEHHE MAacCHBOB; [] — moctym
10 UHJIEKCY.
2. Knacc —ogHOMEpHBI MaccuB. J{OMOJHUTENBHO MEPErpy3uTh cleyronue onepanuu:int() —
pasMep MaccuBa;[ | — IOCTYII 1O UHICKCY.
Ilopsinok BbINOJIHEHHS PA0OTHI
— CocTaBUTh MaTEMaTHYECKYIO MOJIEIb 3a/Ja4H.
— BriOpats 1 060cHOBaTH HanbOJIEE PAIIMOHATILHBIN METOT PEIICHUS 3a1a4H;
— PazpabotaTh anroput™m [ist pelieHus 3a/1aum.
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— Co3nath BHEMHUHN BUA (GOPMBI IPOTPaAMMBI
— Hammcarp nporpaMMHbBI€ KOJIBI JIJIs1 CO3JJaHHON (hOPMBI
— 3amycTuTh U OTJIAAUTH IPOrpaMMy
®opMa npeaocTaBJieHUs pe3yJbTaTa
— baok — cxema.
— Kopx nporpammsl.
Kpurepum ouenku:

«OTINYHO» - TEOPETHUECKOE COJIEPIKaHHE Kypca OCBOCHO IOJIHOCTHIO, 0e3 mpoOeoB,
yMeHHs chOpMHUPOBAHBI, BCE TIPEIYCMOTPEHHBIE TPOTPAMMON y4eOHbIC 3aaHUs BBIMOJTHCHEI,
KadyeCTBO UX BBITIOJIHEHHUS OIIEHEHO BEICOKO.

—«XO0poIIo» - TEOPETUIECKOE COACpkKaHUE Kypca OCBOSHO MOJHOCTHIO, Oe3 mpoOesoB,
HEKOTOphIE yMEHHS C(HOPMHUPOBAHBI HEIOCTATOYHO, BCE MPEIYCMOTPEHHBIE MPOTPaMMON
y4eOHbIC 3aJIaHUsI BHIMOJITHEHBI, HEKOTOPBIE BUJIBI 33/IaHUH BBHITTOJTHEHBI C OIIHOKaMHU.

—«Y IOBJIETBOPUTEIBHO» - TEOPETHUUECKOE COJIEP/KAHME Kypca OCBOECHO YaCTUYHO, HO
MpoOeNbl HE HOCAT CYIIECTBEHHOTO XapakTepa, HeoOXOAUMbIE YMEHUS padOThl C OCBOSHHBIM
MaTepHUajoM B OCHOBHOM C(OPMHPOBAHBI, OOJBITMHCTBO MPEIyCMOTPEHHBIX MPOrpaMMO
oOyueHusi y4eOHBIX 3aJaHUI BBIMOJIHEHO, HEKOTOPBIE M3 BBIMOJIHEHHBIX 3a/laHui CoJlepKaT
OIIIHOKH.

—«HeynoBieTBOpUTENBHO)» - TEOPETUYECKOE COJEpKaHHE Kypca HE OCBOEHO,
HeoOXoIuMBbIe YMEHHS He c(DOPMHUPOBaHBI, BBIMOJIHEHHbIE Y4eOHbIE 3aJaHHsI COAepKAT rpyObie
OIIIHOKH.

JlabopaTopHoe 3ansiTue Ne 5 Onepanuu co CIMCKAMU.
esan padoThi:

— Hayuutscst QopmupoBaTh anropuTMbl  pa3pabOTKH  MPOTPAMMHBIX MOIYJeH B
COOTBETCTBUU C TEXHUUYECKUM 3aJJaHUEM;

— BemonnaTe OTJIAJKy MpOrpaMMHBIX MOAyJen c HCIIOJIb30BAHUEM
CIENUAIN3UPOBAHHBIX IIPOTPAMMHBIX CPEICTB;

— BbInonHATE TECTUPOBaHKE MPOTPAMMHBIX MOJYJIEH;

— OcymiecTBiATh peaKkTOPUHT U ONTUMU3AIMIO POTPAMMHOTO KOJA.

Boinoinus padorty, Bel Oynere:

ymemb:

— @opMupoOBaTh AITOPUTMBI Pa3pabOTKHM TPOTPAMMHBIX MOZYJIEH B COOTBETCTBUH C
TEXHUYECKUM 3aJaHUEM.

— OreHka CII0)KHOCTH alrOpUTMA.

— CosgaBath porpaMmy 1o pa3pab0TaHHOMY aJITOPUTMY KaK OTAETBHBIN MOTYJTb.

—  OcymecTBnsaTh pa3pabOTKy KOjia MPOrpaMMHOIO MOJYJISl Ha s3bIKaX HU3KOTO YPOBHS H
BBICOKOTO YPOBHEH B TOM YHUCIIE JUTISI MOOMIBHBIX TUIATGOPM.

— DBbINonHATH 0THAJKY ¥ TECTUPOBAHKUE MPOrpaMMbl HA YPOBHE MOJIYJIS.

—  OdopMasaTs TOKyMEHTAIIMIO Ha TPOTPaMMHBIE CPE/ICTBA.

— IlpumeHATh MHCTPYMEHTAIBHBIE CPE/ICTBA OTIAKN MPOTPAMMHOTO 00ECTICUeHHS.

— BrmonHaTs onTHMH3aIMIO U pePaKTOPHHT MPOTPAMMHOTO KOJIa.

— PabortaTh ¢ cucTemMoii KOHTPOJISI BEpCUH.
MarepuanbHoe o0ecnieyeHue:
— MyneTuMenuiiHBIE  CpEICTBAa  XPaHEHHMs, Iepejayd U MPEACTaBICHUS

uHpopMaIuu.

3amanme:
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1. Onpenenuts Kaacc-CTpoKy. B kitacc BKIIOUMTH /1Ba KOHCTPYKTOpA: ISl OTIPE/ICICHUS
KJlacca CTPOKHM CTPOKOM CHMBOJIOB M IIyTEM KONUPOBaHMS JPYroi CTpoku (0OBEKTa Kiacca
crpokn). IlpexycmMoTpeTs (yHKIMU MOMCKA CIOBA B CTPOKE M 0OABJICHUS APYrod CTPOKH,
HauuHas ¢ no3uuuu N.

2. Co3natp BHEIIHUHN BU (OPMBI IPOTPAMMBI
3. Hamucats nporpaMMHbI€ KOABI JUIsl CO3aHHON (hOPMBI
4. 3anmycTUTh U OTJIAAUTH POrPaMMy

2. Ompenenuth Ki1acc-CTpOKy. B Kiacc BKIIOYHMTH JBa KOHCTPYKTOpA: JUISl ONPEACICHUs
KJlacca CTPOKHM CTPOKOM CHUMBOJIOB U IIyT€M KOIHUPOBaHMs JPYroi CTpoku (0ObeKkTa Kiacca
ctpokn). [IpemycMoTpers GyHKIINH CIUSIHUAS ABYX CTPOK U (DYHKIIMIO TOACUETA MPEATIOKEHUN
B CTPOKE.

Ilopsinok BbINOJIHEHHS Pa0OTHI

— CocTaBUTh MaTeMaTHYECKYIO MOJEIb 3aa4u.

— BriOpats 1 060cHOBaTh HanboJee paMOHATBLHBINA METOT PEIICHUS 3a/1a4H;

— Pa3paborars anroputm Iis perieHus 3aaa4mn.

— Co3znath BHEIIHHN BUA (DOPMBI IPOTPAMMBI

— Hamucarp nporpaMMHbI€ KOJBI U CO31aHHON (OPMBI

— 3amycTUTh U OTIAAUTH IPOrPaAMMy

®opMma npeaocTaBIeHHs pe3yJibTaTa
— brok — cxema.
— Kog nmporpaMmsi.
Kpurepum ouenku:

«OTINYHO» - TEOPETHUECKOE COJEPKaHHE Kypca OCBOEHO MOJIHOCTHIO, 0e3 MpoOesioB,
yMeHHs chOpMHUPOBaAHBI, BCE MPEITYCMOTPEHHBIE MPOTrpaMMoOi yueOHbIE 3aJJaHus BBITOJHEHBI,
Ka4eCTBO WX BBITIOJHEHHUS OIEHEHO BBICOKO.

—«XO0poII0» - TEOPETHIECKOe COAepk)aHHEe Kypca OCBOEHO MOJIHOCTHIO, Oe3 mpobesos,
HEKOTOphIe yMEHHS C(HOPMHUPOBAHBI HEIOCTATOYHO, BCE MPEIYCMOTPEHHBIE MPOTrpamMMOin
y4eOHbIE 3a/IaHUsI BBITOJIHEHBI, HEKOTOPBIE BHUJIBI 33JJaHUN BBHITIOJIHEHBI C OIIMOKAMHU.

—«Y IOBJETBOPUTENILHO» - TEOPETUUYECKOE COJEpPkKAHUE Kypca OCBOEHO YaCTUYHO, HO
MpOoOENbl HE HOCAT CYIIECTBEHHOTO XapakTepa, HeOOXOAUMbIE YMEHUS padOThl C OCBOEHHBIM
MarepuajioM B OCHOBHOM C(OPMHUPOBAHBI, OOJBIIMHCTBO MPEAYCMOTPEHHBIX MPOrPAMMOM
oOyueHus: y4eOHBIX 3aJaHUl BBIMOJIHEHO, HEKOTOPHIE W3 BBHIMOJIHEHHBIX 33/JIaHUN COJAep)Kat
OIITNOKH.

—«HeynoBneTBOpUTENBHO» - TEOPETUYECKOE COJEpKaHHE Kypca HE OCBOEHO,
HeoOxouMBbIe YMEHHs He c(hOPMHUPOBaHBI, BHIMIOJHEHHBIE YUeOHbIE 3aaHusl coAepkKaT rpyobie
OIITHOKH.

JlaGopaTopHoe 3ansitue Ne 6,7 Ucnosib30BaHHe OCHOBHBIX 1120JIOHOB
ean padorsr:

— Hayuutbcss ¢opMupoBarth airopuTMbl pa3pabOTKU MPOTPAMMHBIX MOAYJIEH B
COOTBCTCTBHUU C TCXHUYCCKUM 3aJaHUECM,

— BommonnsaTe OTIIAJIKY MPOrpaMMHBIX Moaynei c MCII0JIb30BAHNEM
CHEeIUaTU3UPOBAHHBIX MPOTPAMMHBIX CPEICTB;

— BbInonHATE TECTUPOBaHKE MPOTPAMMHBIX MOJYJIEH;

— OcymiecTBiATh peaKkTOPUHT U ONTUMHU3AIMIO POTPAMMHOTO KOJA.

Boinoinus padorty, Bel Oynere:
ymemp:

29



— @opMHUpOBaTh AITOPUTMBI Pa3pabOTKH TIPOTPAMMHBIX MOJYJIEH B COOTBETCTBUH C
TEXHUYECKUM 3a][aHHEM.

— OreHKa CI0XHOCTH aTOPUTMA.

— Co3naBaTh mporpaMMy o pa3paboTaHHOMY alTOPUTMY KaK OTACIBbHBIA MOTYIIb.

—  OcymecTBnsaTh pa3pabOTKy KOAa MPOrpaMMHOIO MOJYJISl Ha sS3bIKaX HU3KOTO YPOBHS H
BBICOKOTO YPOBHEH B TOM YHUCIIE TSI MOOMIBHBIX TIATHOPM.

— BrmonHATh 0TNIAAKY U TECTUPOBAHUE MPOTPAMMEI HA YPOBHE MOTYJIS.

—  OdopMisTh TOKYMEHTAIIMIO Ha IPOTPpaMMHbIE CPEICTBA.

— IIpuMeHATh UHCTPYMEHTAJIBHBIC CPEJICTBA OTIIAKU POTPAMMHOI0 00CCIICUCHYSI.

— BrmonHaTh onTHMH3ANKIO U PePaKTOPHHT MPOTPAMMHOTO KOJIa.

— PabotaTh ¢ cucTemMoil KOHTPOJISI BEPCHIA.

MarepunanbHoe obecrnieyeHue:
— MynbTUMeIUiHBIE  CPEACTBA  XPaHCHMs, NepeJadyd ¥ IPEICTaBICHHA
uHpOpMaInH.

3aganue:

1. B kaxaooM u3 BapHaHTOB yKa3zaH IMa0JOH [ pealu3alud U IPOEKT,

UCIOJIB3YIOUIHH 3TOT MIaOIIOH.

Heobxonumo cnenatp cienyrouiee:
— Hapucosats B UML auarpammy KJaccoB peasin3yeMoil mporpamMmsbl. (IIPOSKTUPOBAHUE)
— PeanuzoBars nporpammy Ha C++. (peanuzarius)

Jnst xaxaoro u3 mabJIOHOB, TMPEUIOKEHHBIX B BapHaHTaX MOXHO HAWTH MpUMEp

peanuzauun UML u koja B npuiioxkeHHo# kHure “llaTTepHbl TpOEKTUPOBAHMS .

2. Illabnon “Crpaterusa”. Ilpoext “IIpuntepsi”. B mpoekre TOMKHBI OBITH
peaTn30BaHbl pa3HbIe MOJEIU MPUHTEPOB, KOTOPHIC BBHIMOJHAIOT Pa3HbIC BHUIBI
neyaT.

3. lllabnon “Habmromarens”. Ilpoekt “Omnosemienne moctoB '’AN”. B mpoekTe qomkHa

OBITH pean3oBaHa OTIpaBka cooluieHuit Bcem mocram ['A.
IMopsiiok BbINOJIHEHHS PA0OTHI
— CocraBUTh MaTEMaTUYECKYIO MOJIEIIb 3a/1aUH.
— BriOpath u 060cHOBaTH HanboJEee PAMOHATBHBIN METOT PELICHUS 3aa4u;
— PazpaboTaTh anropuT™ ISl peIIeHUs 3a/1auH.
— Cosznats BHemHUN BUA (GOPMBI IPOrPaMMBI
— Hanwucars nporpaMMHbI€ KOJIBI 7SI CO3JaHHON (DOPMBI
— 3anyCcTUTh U OTIAJAUTH MPOTPAMMY
dopma npenocTaBiieHUs pe3yJbTaTa
— brok — cxema.
— Kopa nporpamMmsl.
Kpurepun onenkn:

«OTIUYHO» - TEOPETHUECKOE COJIEPKaHHE Kypca OCBOEHO MOJIHOCTHIO, 0e3 MpoOenoB,
yMeHHs chOpMHUPOBaAHBI, BCE TIPEIYCMOTPEHHBIE MPOTrpaMMoi yueOHbIE 3aJJaHus BBIIOJHEHBI,
Ka4eCTBO WX BBITIOJHEHHUS OIEHEHO BBICOKO.

—«XO0poIIo» - TEOPETHIECKOe COAEpkKaHHE Kypca OCBOEHO MOJHOCTHIO, Oe3 mpoOenoB,
HEKOTOphIE yMEHHS C(HOPMHUPOBAHBI HEIOCTATOYHO, BCE MPEIYCMOTPEHHBIE MPOTpaMMOn
y4eOHbIC 3a/1aHUsI BBITOJTHEHBI, HEKOTOPBIE BHUJIBI 33JJaHU BBITIOJIHEHBI C OIIMOKaMH.

—«Y IOBJETBOPUTEIILHO» - TEOPETUUYECKOE COJIEpkKAHUE Kypca OCBOEHO YaCTUYHO, HO
MpoOeNbl HE HOCAT CYIIECTBEHHOTO XapakTepa, HeOOXOAMMbIE YMEHUS padOThl C OCBOSHHBIM
MaTepuajoM B OCHOBHOM C(HOPMUPOBAHbBI, OOJBLUIMHCTBO MPEIYCMOTPEHHBIX MIPOrpaMMoi
oOyueHUs: y4eOHBIX 3aJaHUI BBHITIOJHEHO, HEKOTOPHIE W3 BBIMOJHEHHBIX 3aJlaHUN COJepiKaT
OLIMOKHU.
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—«HeynoBiaeTBOpUTENLHO» - TEOPETUYECKOE COJAep)KaHHE Kypca HE OCBOEHO,
HE0OXOMMBbIC YMEHHUSI HE CHOPMHUPOBAHBI, BHITIOJHEHHBIE YUeOHBIC 3aJaHUs COIEpKAT IpyoObIe
OIIHUOKHU.

JlabopaTopHoe 3ansitue Ne 8 Mcnosib30BaHue MOPOXKIAIOMIMX IA0T0HOB.
ean padoThi:

— Hayuutscs ¢QopmupoBaTh anropuTMbl  pazpabOTKH MPOTPAMMHBIX MOIYJeH B
COOTBCTCTBHUU C TCXHUYCCKUM 3aJaHUCM,

— BemonnsaTs OTHAAKY MIPOrPaMMHBIX Moyl C HCIOJIb30BaHUEM
CHEIHATM3UPOBAHHBIX IPOTPAMMHBIX CPEJICTB;

— Brmonusarts TECCTUPOBAHUC IPOIPAMMHBIX MOI[y.]Ief/'I;

—  OcymecTBasATh peaKkTOPHUHT U ONTUMHU3AIHIO IPOrPAMMHOTO KOJIa.

Brinosinus padorty, Bl Oynere:

ymems:

— @opMupOBaTh AITOPUTMBI Pa3pabOTKHW TPOTPAMMHBIX MOZYJIEH B COOTBETCTBUH C
TEXHUYECKUM 3a/IaHUEM.

— OrueHka ClI0)KHOCTH alrOpUTMa.

— Co3gaBath IporpaMmy 1o pa3pab0TaHHOMY aJITOPUTMY KaK OTAEIbHBIN MOTYJIb.

— OcymiecTBIATh pa3paboTKy KOAa MPOrpaMMHOTO MOAYJS Ha S3bIKaX HHU3KOI'O YPOBHS U
BBICOKOT'O YPOBHEH B TOM YHCJIC JISI MOOMJIBHBIX IIaT()OpM.

— BrmonHsATE 0THaAKY M TECTHPOBAHUE MTPOTPAMMEL HA YPOBHE MOJTYJISL.

—  O¢opMIATh TOKyMEHTAIMIO Ha TIPOTPaAMMHBIE CPEICTBA.

— [IpumeHATh HHCTPYMEHTANIBHBIE CPEICTBA OTJIAKU IPOTPAMMHOI0 00ECTIeYECHHS.

— BrmonHsTe onTHMH3anmIo ¥ peaKTOPUHT MPOTPAMMHOTO KOJIa.

— PaGorath ¢ cucTeMoii KOHTPOJISI BEPCHIA.

MarepunanbHoe obecnedeHue:
— MynbpTUMenuiiHbIE  CpelcTBa  XpaHEHHs, Iepeladyd U IPeICTaBJICHUS
nH(pOpMaLINH.

3ananne:
1. B kaxaoM M3 BapHaHTOB YyKa3zaH MAaOJOH JUId pealu3allud M MPOEKT,
MCIOJIb3YIOUINH 3TOT 11a0JIOH.
Heo6xonumo caenats cienyromiee:
— Hapucosats B UML guarpamMmy KJ1IacCOB peaiMi3yeMoOu MporpaMMebl. (IIPOEKTUPOBAHKE)
— PeanuzoBats nporpammy Ha C++. (peamuzarus)
Jis Kaxaoro M3 IIabJIOHOB, NPEIJIOKEHHBIX B BapHaHTaX MOXXHO HAMTH IMpHMeEp
peanuzaunu UML n koga B mpuitoxkeHHON KHUre “llaTTepHBI TPOEKTUPOBAHMS .
2. Iabnon “Ilekoparop”. IIpoekT “YHuBepcaiabHas 3J€KTpOHHas Kaprta”. B mpoekrte
JOJKHa OBITh peajn30oBaHa YHUBEpCaJbHAs 3JEKTPOHHAs KapTa, B KOTOPOW ecTh
(GyHKLIMYU MacnopTa, CTPaXoBOro MoJKca, 0AHKOBCKOW KapThl U T. 1.

3. Ia6mon “®abpuunbrii meron”. Ilpoekr “dabpuka cmaptdonHoB”. B mpoekte
JODKHO  OBITh  pEalM30BaHO  CO3AaHUME  CMapTGOHOB € PA3IUYHBIMU
XapaKTepUCTUKAMHU.

Ilopsinok BbINOJIHEHHS Pa0OTHI
— CocTaBUTh MaTEMaTUYECKYIO MOJEIb 3aJa4H.
— BpiOpatb u 060cHOBaTh HanboJee pallMOHAIBHBIM METOJT PELLIEHUS 3aauu;
— PazpaboraTh anroputm [ist pelieHus 3a/1aum.
— Co3narp BHENIHUHN BU (OPMBI TPOTPAMMBI
— Hammcarp nmporpaMMHBIE KOJIBI JIJIs1 CO3JaHHON (OPMBI
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— 3anmycTUTh U OTIAJAUTH NPOTPAMMY
®opMa npeaocTaBJieHUs pe3yJbTaTa

— baok — cxema.

— Kopx nporpammsl.
Kputepun ounenku:

«OTINYHO» - TEOPETHUYECKOE COJIEPKaHHE Kypca OCBOCHO IMOJIHOCTHIO, 0e3 mpoOenoB,
yMeHHs chOpMHUPOBaAHBI, BCE TIPEIyCMOTPEHHBIE MPOTpaMMOi yueOHbBIE 3aJJaH¥s BBITOJHCHEI,
KadeCTBO UX BBLITIOJIHEHHUS OIIEHEHO BEICOKO.

—«XO0po110» - TEOPETUUECKOE COACpPKAHUE Kypca OCBOEHO IMOJIHOCThIO, 0e3 mpoOeoB,
HEKOTOpBhIE yMEHHS C(HOPMHPOBAHBI HEIOCTATOYHO, BCE MPEAYCMOTPEHHBIC IPOTPaMMOi
ydeOHbIE 3aJJaHUs BBITTOJTHEHBI, HEKOTOPHIC BUJIbI 3aJaHUH BBITIOJHEHBI C OITHOKAMH.

—«Y IOBJIETBOPUTEIILHO» - TEOPETUUYECKOE COJIEpKAHUE Kypca OCBOEHO YaCTUYHO, HO
pOOEIbl HE HOCAT CYIIECTBEHHOTO XapakTepa, HEOOXOIUMbIE YMEHHs pa0OThl C OCBOSHHBIM
MaTepuajoM B OCHOBHOM C(HOPMHUPOBAHBI, OOJBIIMHCTBO MPEIYCMOTPEHHBIX MHMPOrpaMMoi
oOydeHUs y9eOHBIX 3aJ[aHUi BBHITIOJHCHO, HEKOTOPHIC W3 BBIMOJIHCHHBIX 3aJIaHUN COJIEpIKaT
OIIIHOKH.

—«HeynoBIETBOPUTENBHO» - TEOPETUYECKOE COAEpKaHUE Kypca HE OCBOEHO,
HeoOXoIMMBbIe YMEHHS He c(DOPMHUPOBAHBI, BEITIOJTHCHHBIC YUCOHBIC 3aaHMs COACpKAT rpyObIe
OIIIMOKH.

JladopaTopHnoe 3ansitue Ne 9 Mcnosib30Banue CTPYKTYPHBIX IA0JIOHOB.
Hean pa6oThI:

— Hayuutbcs ¢opMupoBaTth ajaropuTMbl pa3pabOTKU MPOTPAMMHBIX MOAYJIEH B
COOTBCTCTBHU C TCXHUYCCKUM 3aTaHUCM,

— BeimonHsaTh OTHAAKY MPOrPaMMHBIX MoJTyTIei C UCIOJIb30BaHUEM
CHEeLUAaIU3UPOBAHHBIX MPOTPAMMHBIX CPEICTB;

— BbINonHATE TECTUPOBAHKE MPOTPAMMHBIX MOJYJIEH;

— OcyuiecTBiATh peaKkTOPUHT U ONTUMHU3AIMIO IPOTPAMMHOI0 KOJA.

Beimosnus padory, Bel Oyaere:

ymembp:

— @opMupOBaTh AITOPUTMBI Pa3pabOTKH TPOTPAMMHBIX MOJYJIEH B COOTBETCTBUH C
TCXHUYCCKUM 3aJaHHUECM.

- OI_IGHKa CJIOKHOCTH aJIrOpUTMaA.

— Co3paBaTb mporpaMmMy 1o pa3pab0oTaHHOMY aJTOPUTMY KaK OTAEIbHBIH MOAYIIb.

— OcymecTBnsaTh pa3pabOTKy KOAa MPOrpaMMHOIO MOIYJISl Ha fA3bIKaX HU3KOTO YPOBHS H
BBICOKOT'O YPOBHEW B TOM YHCJIE TSI MOOUIIBHBIX IIaT()OpM.

—  BruimonssaTe OTJIaZIKy U TCCTUPOBAHUC MMPOTrpaMMbl Ha YPOBHE MOIYJIA.

- O(i)OpMJ'IHTB JAOKYMCHTAIIUIO Ha MMPOrpaMMHBIC CPECACTBA.

- HpI/IMeH}ITL HUHCTPYMCHTAJILHBIC CPEACTBA OTJIAAKHU IPOTPAMMHOI0 obecreueHus.

—  BruimonssaTe OIITUMHU3AllUIO 1 pe(l)aKTOpI/IHl" nporpaMMHOro KoJa.

— PaboraTh ¢ cucTtemMoil KOHTPOJISI BEpCHUI.

MarepunanbHoe obecrnieyeHue:
— MynbTuMenviiHple  CpeACTBAa XPAaHEHMs, MepeJaud M MPEJCTaBICHUs
nH(pOpMaLINH.

3anaunmue:
1. B kaxagoM u3 BapuHaHTOB yKa3zaH IMa0NOH JJs pealu3alid M TPOEKT,
HCITOJTB3YIOMINH 3TOT I1abJIOH.
HeobxonuMo crenarts ciemyroniee:
— Hapucosats B UML guarpamMmy KJ1IacCOB peaiM3yeMoOu MporpaMMBbl. (IIPOEKTHPOBAHNE)
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— Peanusosars nporpamMmy Ha C++. (peann3anmsi)
JUisd Kaxxaoro M3 IIa0JIOHOB, NPEJIOKEHHBIX B BapHaHTaX MOXKHO HAWTH IpHUMEp
peasnnzauuu UML u kona B npusnoxeHHoi kaure “ITlarrepHsl IpOEKTUPOBAHUA .
1. TIlocraHoBka 3agaun
la6non “Crparerus”. Ilpoext “Ilpuntepsr”’. B mpoekre HOIKHBI OBITH pPeaTn30BaHbI
pa3Hble MOJEIHN IPUHTEPOB, KOTOPBIE BHIITOJIHAIOT pa3Hble BUbI IEYATH.

2. [lla6son “Habmronarens”. IIpoekt “OnoBemenne noctoB '’AN”. B npoekre nomkHa
OBITh pear30BaHa OTIpaBKa coolmieHui BceM moctam ['AU.

Iopsiiok BbINOJIHEHUS PA0OTHI
— CocTaBUTbh MaTEMaTHYECKYIO MOJIEIb 3a/Ja4H.
— BeiOpatb u 060cHOBaTh HanboJee palMOHANIBHBIM METO/T PELLICHUS 3aauu;
— PazpaboraTh anropuT™m [ist pelieHus 3a/1auH.
— Coznats BHemHu# BUA GOpMBI IPOTpaMMbI
— Hanwucars nporpaMMHbI€ KOJIBI ISl CO3JaHHON (DOPMBI
— 3amycTUTh U OTIAJAUTH IPOrPAMMY

®opma npegocTaBjeHHs pe3ybTaTa
— bnok — cxema.
— Kopx nporpammsl.
Kpurepun onenku:

«OTINYHO» - TEOPETUYECKOE CO/Ep)KaHhe Kypca OCBOEHO IHOJHOCThbIO, Oe3 mpoOenos,
YMEHHUs1 COPMHUPOBAHBI, BCE MPEAYCMOTPEHHBIE MPOTrpaMMOi yueOHBIC 3a7aHusl BHIIIOJIHEHBI,
Ka4yeCTBO UX BBIIOJHEHUS OLIEHEHO BBICOKO.

—«XO0poI110» - TEOPETUUECKOE COAEpkKaHUE Kypca OCBOEHO IMOJIHOCThbIO, O3 mpoOenoB,
HEKOTOpble yMEHHs C(HOPMHUPOBAHBI HEIOCTATOYHO, BCE MPEIyCMOTPEHHBIE MPOTrpamMMoOin
y4ueOHbI€ 3aJJaHNs BBINOJIHEHbI, HEKOTOPBIE BU/IbI 33 JaHUI BBIMOJIHEHBI C OIINOKaMH.

—«Y IOBNIETBOPUTENBHO» - TEOPETUUYECKOE COJIEp>KaHHE Kypca OCBOEHO YaCTUYHO, HO
MpoOeIIbl HE HOCAT CYIIECTBEHHOTO XapaKTepa, HE0OXOJUMble YMEHHSI pabOThl C OCBOEHHBIM
MaTepuaJioM B OCHOBHOM C(OPMUPOBaHBI, OOJBIIMHCTBO NPEAYCMOTPEHHBIX HPOrpaMMOii
oOyueHus y4eOHBIX 3aJaHUI BBINOJIHEHO, HEKOTOPbIE W3 BBINOJIHEHHBIX 3a/laHuM CcollepKar
OLIMOKH.

—«HeynoBiaeTBOPUTENBbHO» - TEOPETUYECKOE COJAEpKaHME Kypca HE OCBOEHO,
HeoOXo/IMMble yMEHUS HE c(hOPMHUPOBaHBI, BBINOJIHEHHbIE YUEOHbIE 3aaHusl COAepkKaT rpyobie
OLIMOKH.

JlabopaTopHoe 3ansiTue Ne 10 Ucnosib30BaHMe NOBeIeHYECKUX MIA0JI0HOB.
ean padoThi:

— Hayuutbcss ¢opMupoBaTh aIrOPUTMBI  pa3pabOTKU MPOTPAMMHBIX MOAYJIEH B
COOTBETCTBUU C TEXHUUYECKHUM 3aJJaHUEM;

— BrmonnaTe OTJIAJKy NpOrpaMMHBIX Moayneun c HCIIOJIb30BAHUEM
CHEeIUaTU3UPOBAHHBIX MPOTPAMMHBIX CPEJCTB;

— Brmonasarts TECTUPOBAHUEC ITPOTrPaAMMHBIX MO}IYHeﬁ;

— OcyuiecTBiATh peaKkTOPUHT U ONTUMU3AIMIO IPOTPAMMHOI0 KOJA.

Boinosinus patdory, Bel Oyaere:
ymembs:
— @opMUpOBaTh AITOPUTMBI Pa3pabOTKH TIPOTPAMMHBIX MOJYJIEH B COOTBETCTBUH C
TCXHUYCCKUM 3aJaHHUCM.
- OHCHKa CJIOKHOCTH aJIrOpUTMa.
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— Co3naBaTh mporpaMMy o pa3paboTaHHOMY aJITOPUTMY KaK OTAEIbHBIA MOIYIb.

—  OcymecTBnsaTh pa3pabOTKy KOAa MPOrpaMMHOTO MOIYJISl Ha S3bIKaX HU3KOTO YPOBHS M
BBICOKOTO YPOBHEH B TOM YHUCIIE TSI MOOMIBHBIX TIATGOPM.

—  BBIIOTHATE OTAAKY U TECTHPOBAHKUE POTPaMMBbl Ha YPOBHE MOJTYJISI.

—  OdopMIsaTh TOKyMEHTAIIHIO Ha TPOTPaMMHBIE CPE/ICTBA.

— TIpuMeHATh HHCTPYMEHTAJIBHBIC CPECTBA OTIIAJAKH MPOrPAMMHOTO 00ECIICUeHHS.

— BBIMOTHATE ONTUMH3AIUIO U PeHaKTOPHHT MPOTPAMMHOTO KOJA.

— PaGorath ¢ cucTeMoii KOHTPOJISI BEPCHiA.

MarepuajibHoe o0ecnieyeHue:
— MynbTUMenuiiHbIE  CpelCcTBAa  XpaHEHWs, Iepeladyd U IPEICTaBJICHUS
uHpOpMaLUu.

3ananmue:

B kxaxnom u3 BapuaHTOB yKa3aH IIA0JIOH JUIsl pealu3aliy U MPOEKT, UCIOJIb3YIOLIUI
3TOT Ia0JIOH.
HeobOxonumo crenatp cienyrouiee:
— Hapucosats B UML auarpammy KJaccoB peasin3yeMoil mporpamMmsl. (IIPOSKTUPOBAHUE)
— PeanuzoBate nmporpamMmmy Ha C++. (peanusarusi)
Jns xaxzaoro u3 MmablIOHOB, MPEVIOKEHHBIX B BapUaHTaX MOXKHO HAMTH mpumep
peannzauuu UML u kona B npusoxxeHHoi kaure “TlartepHbl IpoeKTUPOBaHUSA .

1. Ila6bnon “®abpuunbni meron’. Ilpoekt “®abpuka cmaprdoHOB”. B mpoekre
JODKHO ~ OBITh  pealM30BaHO  CO3AaHUME  CMapTGOHOB € PA3IUYHBIMU
xapakrepuctukamu. [Ipumep ncnonp3oBanus madiaoHa B rase 4.

2. Iabnmon “AOctpakTHast (¢abpuka”. Ilpoekt “3aBombl 1O MPOU3BOJACTBY
aBToMoOwmIel”. B mpoekTe MOMKHO OBITh peann3oBaHa BO3MOXKHOCTH CO3/1aBaTh
aBTOMOOWJIM PA3JIMYHbIX TUIIOB Ha PAa3HBIX 3aBOJAX.

IMopsiiok BbINOJIHEHUS PAadOTHI
— CocTaBUTh MaTEMAaTHUECKYIO MOJIETb 3a/1a4H.
— BriOpatb 1 060cHOBaTH Hanboee palMOHATBHBINA METO/T PELICHUs 3a1a4H;
— PazpaboraTh anroputm [uist pelieHus 3a/1auu.
— Co3znath BHEIIHHAN BU (HOPMBI IPOTPAMMBI
— Hanwucars nporpaMMHbIe KOJIbI sl CO3JaHHON (hOPMBI
— 3amycTHUTh ¥ OTJIAAUTH IPOTPAMMY
dopma npegocTaBiaeHHs pe3yJibTaTa
— biok — cxema.
— Kopa nmporpammsl.
Kpurepun ouenku:

«OTINYHO» - TEOPETHUYECKOE COJepKaHHe Kypca OCBOCHO MOJHOCTHIO, Oe3 mpoOenos,
yMeHHsI CPOPMUPOBAHBI, BCE MPELYCMOTPEHHbIE IPOrpaMMoOil yueOHbIE 3a/laHUsI BHINOJIHEHBDI,
Ka4yeCTBO UX BBIIIOJHEHHUS OLIEHEHO BBICOKO.

—«XO0poI110» - TEOPETHUECKOe COAEpKaHHE Kypca OCBOEHO MOJHOCTHIO, O3 MpoOenos,
HEKOTOpble yMEHHsS C(HOPMHUPOBAHBI HENIOCTATOYHO, BCE IPEIyCMOTPEHHBIE MPOTrpamMMoin
y4ueOHbI€ 3aJJaHNS BBINOJIHEHBI, HEKOTOPBIE BU/IbI 3aJaHUI BBIMOJIHEHBI C OIINOKAMH.

—«Y IOBNIETBOPUTENBHO» - TEOPETUYECKOE COJIEpP)KaHHE Kypca OCBOEHO YacCTUYHO, HO
poOeIbl HE HOCAT CYIIECTBEHHOTO XapakTepa, He0OXOAUMblE YMEHUs padOThl C OCBOEHHBIM
MaTepraioM B OCHOBHOM C(OPMHUPOBAHBI, OOJBIIMHCTBO MPEAYCMOTPEHHBIX HPOTrpaMMOi
o0y4yeHMs y4eOHBIX 3aJaHHM BBIIIOJHEHO, HEKOTOPHIE M3 BBIIOJHEHHBIX 33aJaHUN coleprKat
OLIHOKH.
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—«HeynoBiaeTBOpUTENLHO» - TEOPETHUYECKOE COJAEp)KaHHE Kypca HE OCBOEHO,
HE0OXOMMBbIC YMEHHUSI HE CHOPMHUPOBAHBI, BHITIOJHEHHBIE YUeOHBIC 3aJaHUs COIEpKAT IpyoObIe
OIIHUOKHU.

JlabopaTopHoe 3ansaTHe Ne 11 PazpadoTka npuiioxkeHHs1 ¢ HCIOJIb30BAHNEM TEKCTOBBIX
KOMIIOHEHTOB
Hean pa6oThI:
— Hayuutbcst QopMupoBaTh anropuTMbl pa3paOOTKM MPOrpaMMHBIX MOJyJed B
COOTBETCTBUM C TEXHHUUYECKUM 3aJaHUEM,
— Brmonnate OTJIAZIKY [POrPaMMHBIX MOAyJen c UCIIOJIb30BAHUEM
CIELMATIU3UPOBAHHBIX IIPOTPAMMHBIX CPEICTB;
— BBINOIHATE TECTUPOBAHUE IPOIPAMMHBIX MOIYJIEH;
— OcyuecTBasATh peakTOPUHT U ONTUMHU3ALMIO IPOrPAMMHOI0 KOJa.

Boinosinus padorty, Bl Oynere:

ymemp:

— ®opMupoBaTh AITOPUTMBI Pa3pabOTKH TPOTPAMMHBIX MOAYJIEH B COOTBETCTBUH C
TCXHUYCCKUM 3aJaHHUCM.

- OLIQHKa CJIOXKHOCTH aJiropuTMa.

— CozmaBaTh mporpaMMy 1o pa3paboTaHHOMY alTOPUTMY KaK OTIEITbHBIN MOIYIb.

— OcymecTBiATh pa3paboTKy Kofa MPOTPAMMHOTO MOIYJS Ha S3BIKaX HU3KOTO YPOBHS H
BBICOKOT'O YPOBHEH B TOM YHCJIE TSI MOOMIIBHBIX TIaT(HOpM.

— DBbInonHATh 0TIaAKY U TECTUPOBAHKUE NPOrpaMMBbl HA YPOBHE MOYJIS.

—  OdopMIsITh JOKYMEHTALIMIO HAa TIPOTPAaMMHEIE CPEACTBA.

— IlpuMeHsTh HHCTpYMEHTAJIbHBIC CPEACTBA OTJIAAKH MPOrPAMMHOT0 00eCIeUeHHS.

— BBIMOTHATE ONTUMH3ALUIO U PeaKTOPHHT MPOTPAMMHOTO KOJIa.

— PabortaTh ¢ cuctemMoii KOHTPOJISI BEpCHUH.

MarepuajibHoe o0ecnieyeHue:
— MynbTuMenniiHple  CpeACTBAa  XPAaHEHMs, TMepeJayd ¢ MPeJCTaBICHUS
uHpOopMalnu.

3aganue:
Jlnig penieHus 3aJ1a4y UCIOJIb30BaTh IPOCThIE TEKCTOBBIE KOMIIOHEHTHI U KHOTIKU:

— TEdit - s BBOJ@ CKANSAPHBIX HCXOAHBIX JAHHBIX,

— TLabel — s 3amanus nmoamnuceit 31eMeHTOB GOPMBL,

— TButton — s aktuBu3anuu AeicTBUl («BhaucnuThy, « BBIMOIHUTE HOBBINM pacdyeTy),

— TMemo — nns BeIBOJA YCIOBUS 3a/1a4M, HCXOJHBIX MacCCUBOB U BbIBOJIA pe3Y/bTaTa.
Bce kxommonenThl pacrionoxuTh Ha maHensx (TPanel). Tlpu pa3paboTke mporpaMMHOTO
nHTepdeiica BRIPOBHITH MaHENIM OTHOCUTEIHHO IPaHUIl (POPMBI, & KOMIIOHEHTHI OTHOCUTEIHHO
IpaHUIl TaHeIW C KCIOJIb30BAaHUEM CBOWCTB BBIpAaBHMBAHMS M (PUKCAlMM KOMIIOHEHT
oTHOCUTeNbHO KoHTeitHepa (Align, Anchor). KoOMIIOHEHTBI, B KOTOPBIX BBIBOASTCS MAacCCUBBI U
JpyTue pe3yabTaThl, JOJKHBI ObITh HEJOCTYITHBIMU JJI1 U3MEHEHUSI.
[Tpumeps! BHeNTHETO BUAa GOpM MpUBEICHBI HUKE HA PUCYHKAX.
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Pue. 2. Mouwep p 1 ¢ M2 opwe Anw 3adamuR 1
Tatoappanposme parboin el BONTpyinis agiivan i sndaniie J
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.
Hexo o [iaMime Poaymratu pacseTa
- At Y
g " Pt pory |

' Hans pan

Puc. 1. Npusop pacmonomesin MO hopme Onw 2adanun 2
IIporpammupoBaHue coObITHII
VYnpasienue paboToi OKOHHOTO MPHIIOKEHHS BBITOIHACTCS 110 COOBITUSM (OTKPBITHE (OPMBI,
IIETYOK MBIIIBIO [T0 KHOMKE U T.JI.).
JleiicTBUs (BBINOJIHSEMBIE ONEPATOPAMU IPOTPAMMBI) NMPU OTKPHITHH (POPMBI HEOOXOIUMO
100aBHUTH B 00pabOTUUK COOBITHSI OTKPBITHS hopmbl ONShow.
JlericTBuS (BBIMTOTHSEMBIE OTIEPAaTOpPaMH MPOTPaMMbl) TP HAXKATUH KHOTKHU (IIETTYKE MBIIIBIO
M0 KHOIKE) HE0OX0auMO 100aBUTh B 00paboTUMK coObITUs «menuok» mo kHomke OnClick.
Jlist 5TOro B MHCIEKTOPE OOBEKTOB HEOOXOJMMO B BBHIMIAJAIONIEM CIUCKE BHIOpATh OOBEKT-
KHOMKY (IOMYCTUM KHOTIKE «BBINMOJIHUTE pacdyeT» cooTBETCTBYeT 00bekT Buttonl). Ilepeiitu
Ha 3aknanky Events, Haiitu cBoiictBo OnClick u cmpaBa B mycTtom mojie cienaTh JBOWHON
IIETTYOK MBIIIBIO (MOKHO Ha (opMme cAenaTh JBOMHOM LIETYOK Mo KHOMKe). B mporpaMMHoM
MopyJe OyneT gobaBieH mabdioH Mpoleypbl 00padboTInKa:

Pa3paboraTe OKOHHOE NPWIOXKEHUE [JIs pelIeHHUs 3aJad UHAUBUAYAJIBHOTO 33/JaHHUS.
HcxonHple MacCuBBI CTEHEPUPOBATh C UCIIOJIb30BAaHUEM JATYMKA CIIYyYalHBIX YHACEN U BBIBECTU
B KOMITOHEHTe (hopMbl. B mporpamme ncnonb3oBaTh JUHAMHUYECKHE MAaCCUBBI.
1. Hansl xoopauHatsl Touku (X,Y). OnpenenuTts, MonaiaeT M TOYKa BHYTPb KOJIbIA C
uentpoM B Touke (C,D) u paguycamu R1, R2.

2. Jan omaomepusblii MaccuB Zm. ChopMupoBaTh MacCHB YN, COCTOSIIIUIN U3 AJIEMEHTOB
MaccuBa Zm, 3HaY€HHE KOTOPHIX MEHBIIE CPEeIHEro apu(pMeTHYecKOro HEYETHBIX
JJIEMEHTOB MCXOJHOIO MacCHBa.

ITopsinok BbINOJIHEHHS Pa0OTHI
— CocTaBUTh MAaTEMATUYECKYIO MOJEIIb 3a/1a4N.
— BpiOpatb u 060cHOBaTh HanboJee pallMOHATBHBIM METOJT PELLIEHUS 3aauu;
— Paspaborars anroput™ 1is perieHus 3aaaum.
— Co3znath BHEIIHUHN BUA (POPMBI IPOTPAMMBI
— Hanucare nporpaMMHbIe KOABI I CO3/1aHHON (OPMBI
— 3amyCcTUTh U OTIAAUTH IPOrPaAMMYy
®opma npeaocraBjieHus pe3yJbTaTa
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— brnok — cxema.
— Kog nporpaMmsl.
Kpurepum ouenku:

«OTIUYHO» - TEOPETHUYECKOE COJIepKaHHWEe Kypca OCBOCHO MOJHOCTHIO, 0€3 MpoOeoB,
yMeHHsI CPOPMUPOBAHBI, BCE MPELyCMOTPEHHbIE TPOrpaMMOil yueOHbIE 3a/laHUs BHIMOJIHEHBI,
KaueCTBO MX BBIMOJHEHHUS OLEHEHO BBICOKO.

—«XO0poIlI0» - TEOPETUUECKOe COAepk aHHEe Kypca OCBOEHO MOJIHOCThbIO, Oe3 mpoOesoB,
HEKOTOphle yMEHHS C(HOPMUPOBAHBI HEIOCTATOYHO, BCE MPEIyCMOTPEHHBIE MPOTrpamMMoOin
yueOHbBIC 3a]JaHUs BBIIIOJIHCHBI, HEKOTOPBIC BHJIbI 33/IaHUN BHITIOJTHEHBI C OIIMOKAMH.

—«Y IOBJETBOPUTEIIBHO» - TEOPETUUYECKOE COJIEpKAHUE Kypca OCBOEHO YaCTUYHO, HO
poOeIbl HE HOCAT CYIIECTBEHHOTO XapakTepa, He0OXOAUMbIE YMEHUS padOThl C OCBOSHHBIM
MaTepuajoM B OCHOBHOM C(OPMHUPOBAHBI, OOJBIIMHCTBO MPETyCMOTPEHHBIX MPOrPaMMOi
oOyueHusi y4eOHBIX 3aJaHUIl BBINOJIHEHO, HEKOTOPHIE W3 BBIINOJIHEHHBIX 3a/laHui CoJepKar
OIITHOKH.

—«HeynoBineTBOpUTENBHO» - TEOPETUYECKOE COJEpKaHHE Kypca HE OCBOEHO,
HeoOXoIuMBbIe YMEHHs He c(hOPMHUPOBAHBI, BBIMOJIHEHHBIC YYeOHbIE 3aaHus cOAepKaT rpyobie
OIITHOKH.

JlabopaTopHoe 3ansitue Ne 12 PazpadoTka npuiIoKeHus ¢ HeCKOJIbKUMH opMmamu.
ean padoThi:

— Hayuutscst QopmupoBaTh anropuTMbl  pa3pabOTKH MPOTPAMMHBIX MOIYJeH B
COOTBCTCTBHUU C TCXHUYCCKUM 3aqaHUCM,

— Bononnsars OTJaJKY IPOTrpaMMHBIX MoJyJen C UCIOJIb30BAHUEM
CIIENUAIN3UPOBAHHBIX IIPOTPAMMHBIX CPEICTB;

— BbnonnATh TECTHPOBaHUE TPOrPAMMHBIX MOJYJIEH;

—  OcymecTBasATh peakTOPUHT U ONTUMHU3ALMIO TPOrPAMMHOTO KOJa.

Boinoainus padorty, Bel Oynere:

ymemb:

— @opMHUpOBATh AITOPUTMBI Pa3pabOTKH TPOTPAMMHBIX MOJYJIEH B COOTBETCTBUH C
TEXHUYCCKUM 3a]JaHUEM.

— OreHka ClI0)KHOCTH alrOpUTMA.

— CosgaBath IporpaMmy 1o pa3pab0TaHHOMY aJITOPUTMY KaK OTAEITbHBIN MOTYJTb.

—  OcymecTBnsaTh pa3pabOTKy KOAa MPOrpaMMHOTO MOIYJISl Ha S3bIKaX HU3KOTO YPOBHS M
BBICOKOT'O YPOBHEW B TOM YHCJIC JIsI MOOMJIBHBIX ILIaT(HOpM.

— DBbINonHATH 0THaJKy U TECTUPOBAHKUE MPOrpaMMbl HA YPOBHE MOJIYJIS.

—  OdopMIsITh JOKYMEHTAIIMIO HA TIPOTPAMMHEIE CPEACTBA.

— IlpumeHATh MHCTPYMEHTAIBHBIE CPE/ICTBA OTIAKN MPOTPAMMHOTO 00ECTICUeHHS.

— BrmonaaTs onTUMH3anMioO U peakTOPHHT TPOTPAMMHOTO KOJa.

— PabortaTh ¢ cucTemMoii KOHTPOJISI BEpCUH.

MarepuanbHoe o0ecnieyeHme:
— MynpTUMenUiHBIE  CpPEeICTBAa  XpaHEHWs, Iepeladyd W IPEICTaBJICHUS
uHpopMaIuu.

3amanme:
1.Pa3paboraiite nBa kiacca motoMka oT Animal, koTopble OyayT oTOOpa)kaTh OCOOEHHOCTH
IByX mopoxa coOak. Paspaboraiite MeTOAbl Al 3TUX KIACCOB, IO3BOJIAIONINE IOJIYYUTh
HEKOTOPbIE XapaKTEPUCTHKH MOPOAbI (POCT, IIMHA MIEPCTH, JUIMHA yIIed u T.7.). JomonauTe
¢dbopMy KOMITIOHEHTaMH, TO3BOJISIIOIIMMH YBHJETh BCE XapaKTEPUCTHUKU pa3pabOTaHHBIX
KJIaCCOB.
[TpumepHas popma mpoeKTa NnpeacTaBieHa Ha pucyHke 4.4.
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/ Animals (=] E3

IUIMHA WEPCTWU— 7 CnH
€ Animal
¢ Dog

- ca POCT— 70 Cm

NNUHA YIWER— 100

. -

Puc. 4 4. Popma XapaKTePHCTHK HOPOT CODAK

[Tocne 3amycka mporpaMMbl MPECTABISETCS BO3MOXHOCTH BBIOOpa MEXKIY 3HAUYCHUSMU:
Animal, Dog, Cat.
Beibop ocymectBisercs mnpu nomomu kHonku SELECT. [lanee PE0CTABIIACTCS

JIONOJTHUTENbHAs BO3MOXHOCTB JUIsl BbIOOpa mopobl co0aku. [Ipu BeIAEICHUN 3HAKOM:
WuTepecytomield oposl MOXKHO TOIYYUTh TOTIOHUTENFHYI0 HHPOPMAIIHUIO.

2. Co3natp BHEIHUH BUJ GOPMBI IPOrpaMMBbl

3. Hanwucarp nmporpaMMHbIE KOJIBI ISl CO3JaHHON (hOPMBI

4. 3amycTUTh U OTJIAAUTH IPOrPaMMy

3. Paspaboraiite nBakiacca mnoTroMka OT Animal, kotopble OyayT oToOpaxarb
0COOEHHOCTH JABYX HOBBIX XMBOTHbIX Wolf (Bosk) u Jascal (makan). Pazpaboraiite
METOABI JJIsl TUXK JIACCOB, MO3BOJISIOIINE OIYYUTh HEKOTOPbIE XapaKTEPUCTUKU ITUX
BUJIOB )KMBOTHBIX (POCT IO XOJIKE, JJTMHA KIIBIKOB, BEC U T.11.).

JononHure ¢GopMy KOMIIOHEHTaMM, MO3BOJSIIOIIMMH YBUJAETh BCE XapaKTEPUCTUKH
pa3pabOTaHHBIX KIIACCOB.

Ilopsinok BbINOJHEHHS Pa0OTHI
— CocTaBUTh MaTEMaTUYECKYIO MOJEIb 3aJa4H.
— BriOpatb 1 060cHOBaTH HanboJee palMOHATBHBINA METOJT PEIIeHUs 33/1a4H;
— Pa3paborars anroputMm 1is perieHus 3aaaumn.
— Co3znath BHEIIHUHN BUA (POPMBI IPOTPAMMBI
— Hanwucars nporpaMMHbIe KOJIbI s CO3JaHHON (DOPMBI
— 3amyCTUTh U OTJIAJAUTh NPOTPAMMY
dopma npenocraBiieHUs pe3yJbTaTa
— biok — cxema.
— Kopa nporpamMmsl.
Kpurepun onenkn:

«OTINYHO» - TEOPETUYECKOE COJAEpKaHHE Kypca OCBOEHO IOJHOCTHIO, Oe3 MpoOenos,
yMeHUsl cpOPMUPOBAHBI, BCE MPETyCMOTPEHHBIE MPOrpaMMOi yueOHbIE 3a7aHusl BHIIIOJIHEHBI,
Ka4eCTBO MX BBINOJHEHNS OLEHEHO BBICOKO.

—«XO0poII0» - TEOPETHYECKOE COJepKaHUEe Kypca OCBOCHO MOJHOCTHIO, 6e3 mpoOenos,
HEKOTOpble yMEHHUs C(HOPMHUPOBAHBI HEAOCTAaTOYHO, BCE MPEAYCMOTPEHHBIE MPOTrPaMMOi
yueOHBbI€ 3a/JaHMsI BBITOIHEHB], HEKOTOPBIE BU/IbI 3a/JaHUH BBINOIHEHBI C OIINOKaMH.

—«Y IOBJIETBOPUTEIILHO» - TEOPETUUYECKOE COJEpkKAHUE Kypca OCBOEHO YaCTUYHO, HO
poOesbl HE HOCAT CYIIECTBEHHOI'O XapakTepa, HEOOXOIUMbIE YMEHHUsS! paOOThl ¢ OCBOCHHBIM
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MaTepuaJoM B OCHOBHOM C(HOPMHUPOBAHBI, OOJIBIIMHCTBO MPEIyCMOTPEHHBIX MPOrpaMMOi
o0y4eHHUs1 y4eOHBIX 3aJlaHWi BBIMOJHEHO, HEKOTOPHIC W3 BBHIMOJHEHHBIX 3aJaHUN COACpIKaT
OIITHOKH.

—«HeynoBiIeTBOPUTENLHO» - TEOPETHYECKOE COJEp)KaHHME Kypca HE OCBOCHO,
HeoOXoIuMBbIe YMEHHS He c(DOPMHUPOBAHBI, BHITIOJTHEHHBIC YUEOHBIE 3aJaHMs COAepKAT rpyObIe
OIIIMOKM.

JlaGoparopunasi padora Ne 13 PazpadoTka npuiiokeHusi ¢ He BU3yaJbHbIMH
KOMIIOHEHTAMH
JlaGoparopHasi padora Nel4 PazpaGoTka urpoBoro npuJjioskeHust
Jlaboparopnasi padora Nel5S PazpaboTka npuiio:keHusi ¢ aHMMaIuei
ean padoThi:

— Hayuuthcs ¢GopMUpPOBaTH aNTOPUTMBI  pa3pabOTKH MPOTPAMMHBIX MOAYJICH B
COOTBETCTBUU C TEXHUUYECKHUM 3aJJaHUEM;

— BemonHsaTh OTHAAKY MIPOrPaMMHBIX MoJTyei C MCIIOJIb30BaHUEM
CHEIHATM3UPOBAHHBIX IPOTPAMMHBIX CPEJICTB;

— BbInonHsTE TECTHPOBaHUE MPOTPAMMHBIX MOIYJICH;

— OcymecTBIATh peaKTOPUHT U OIITHMH3AIHIO IIPOTPAMMHOTO KOJA.

Brinosinus padorty, Bl Oynere:

ymems:

— @opMupOBaTh AITOPUTMBI Pa3pabOTKH TPOTPAMMHBIX MOZYJIEH B COOTBETCTBUH C
TEXHUYECKUM 3aJJaHHEM.

— Oruenka ClI0)KHOCTH alrOpUTMa.

— CosgaBath IporpaMmy 1o pa3pab0TaHHOMY aJITOPUTMY KaK OTAEIbHBIN MOIYJIb.

—  OcymecTBnsTh pa3pabOTKy KOjAa MPOrpaMMHOIO MOJYJISl Ha sI3bIKaX HU3KOTO YPOBHS H
BBICOKOTO YPOBHEH B TOM YHCIIE TSI MOOMIBHBIX TUIATPOPM.

— BrImonHsATE OTHAaAKY M TECTHPOBAHUE MPOTPAMMBI HA YPOBHE MOJTYJIS.

—  O¢opMIATh TOKyMEHTAIMIO Ha TIPOrPAMMHBIE CPEJICTBA.

— IIpumeHATh HHCTPYMEHTAIIBHBIE CPEICTBA OTJIA/IKU POTPAMMHOT0 00ECTICYEeHHS.

— BrmonHsTe onTUMH3aNHIo ¥ peaKTOPUHT MPOrPAMMHOTO KOJIa.

— PaboraTh ¢ cuctemMoil KOHTPOJISI BEpCHUI.

MarepunanbHoe obecrniedeHue:
— MynbTUMenuiiHbIE  CpelcTBa  XpaHEHWs, IMepelayd U IpeCTaBJICHUS
nH(pOpMaLINH.

3ananmue:

1. Urpa «1lamxu». Urpa ansg qsyx urpoxos. lllamku nepenBuraroTcsi ¢ HOMOIIBIO MBIIIH.
[Tamkyn ynansoTes ¢ Mot ABOWHBIM LIEITYKOM MBIIIH.

2. WUrpa «Canep». Ha none pasmepom 8x8 ciydaitHo pasmeriaercst N MuH. 3a1a4a Urpoka
HaWTH BCE MUHBI HE [1O/I0PBABILKCE.

IHopsiiok BhINOJIHEHHS PA0OTHI
— CocraBUTh MaTEMaTUYECKYIO MOJIEIIb 3a/1aUH.
— BriOpath 1 060cHOBaTH HanboJee PAIMOHAIBLHBIN METO/T PEIICHUS 3aa4u;
— PazpaboTaTh anropuT™ [UTsl pEIICHUS 3a/1a4H.
— Co3narp BHENIHUHN BU (OPMBI TPOTPAMMBI
— Hammcarp nmporpaMMHBIE KOJIBI JIJIs1 CO3JaHHON (OPMBI
— 3amycTUTh U OTJIAJAUTh NPOTPAMMY
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dopma npenocTraBiieHNus pe3yJibTaTa
— baok — cxema.
— Kopx nporpammsl.
Kputepun ounenku:

«OTINYHO» - TEOPETHUECKOE COJIEPIKaHHE Kypca OCBOCHO IMOJIHOCTHIO, 6e3 mpoOenos,
yMeHHs chOpMHUPOBaAHBI, BCE TIPEIYCMOTPEHHBIE MPOTpaMMOi yueOHbIE 3aJJaH¥s BBITOJHCHEI,
Ka4yeCTBO UX BBLITIOJIHEHHUS OIIEHEHO BEICOKO.

—«XO0po1I0» - TEOPETHUECKOE COACpKAHUE Kypca OCBOEHO IMOJIHOCThIO, 0e3 mpoOeoB,
HEKOTOpBhIE yMEHHS C(HOPMHPOBAHBI HEIOCTATOYHO, BCE MPEAYCMOTPEHHBIC MPOrPaMMOii
ydeOHBbIE 3aJJaHUs BBITTOJTHEHBI, HEKOTOPHIC BUJIbI 3aJaHUH BBITIOJHEHBI C OIITHOKAMH.

—«Y IOBJIETBOPUTEIILHO» - TEOPETUUYECKOE COJIEpKAHUE Kypca OCBOEHO YaCTUYHO, HO
pOoOEIBbl HE HOCAT CYIIECTBEHHOTO XapakTepa, HEOOXOAUMBIE YMEHHs pa0OThl C OCBOSHHBIM
MarepuajioM B OCHOBHOM C(OPMHUPOBAHBI, OOJBIIMHCTBO MPEAYCMOTPEHHBIX MPOrPAaMMOM
oOydeHUs y9eOHBIX 3aJ[aHUi BBHITIOJHCHO, HEKOTOPHIC W3 BBIMOJIHCHHBIX 3aJIaHUN COJIEpIKaT
OIIIMOKH.

—«HeynoBieTBOpUTENHEHO» - TEOPETUUECKOE COJEp)KaHHEe Kypca HE OCBOECHO,
HeoOXoIMMBbIC YMEHHS He c(hOPMHUPOBAHBI, BEITIOJTHCHHBIC YUCOHBIC 3aaHMs COACpKAT IPyObIe
OIIIMOKH.

JlabGoparopnoe 3ansiTue Ne 16,17,18,19,20,21,22,23 Ontumu3anus u pepakTOPUHT KOAA.
Hean pa6oThI:

— Hayuutbcs ¢opMupoBaTh ajaropuTMbl pa3pabOTKU MPOTPAMMHBIX MOAYJIEH B
COOTBETCTBUU C TEXHHUUECKHUM 3aJJaHUEM;

— BemonnaaTe OTJIAZIKY MIPOrPaMMHBIX MoAayJen c HCII0JIb30BAHUEM
CHELUAaIU3UPOBAHHBIX IPOTPAMMHBIX CPECTB;

— BbInonHATE TECTUPOBaHKME MPOTPAMMHBIX MOJYJIEH;

— OcyuiecTBiATh peaKkTOPUHT U ONTUMHU3AIMIO POTPAMMHOI0 KOJA.

Beimosnus patdory, Bel Oyaere:

ymembp:

— @opMupOBaTh AITOPUTMBI Pa3pabOTKHW TPOTPAMMHBIX MOJYJIEH B COOTBETCTBUH C
TCEXHUYCCKUM 3aJaHHUECM.

- OI_IGHKa CJIOKHOCTH aJIrOpUTMaA.

— Co3paBaTb mporpaMmMy 1o pa3pab0oTaHHOMY aJTrOPUTMY Kak OTAEIbHBIH MOAYIIb.

— OcymecTBnsaTh pa3pabOTKy KOAa MPOrpaMMHOIO MOIYJSl Ha fA3bIKaX HHU3KOIO YPOBHS H
BBICOKOTO YPOBHEW B TOM YHCJIE TSI MOOUIIBHBIX IIaT()OpM.

— BrmmmonssaThE OTJIaZIKy U TCCTUPOBAHUC MTPOTrPpaMMbI Ha YPOBHE MOIYJIA.

- O(i)OpMJ'IHTB JAOKYMCHTAIIUIO Ha MMPOrpaMMHBIC CPECACTBA.

- HpI/IMeH}ITL HUHCTPYMCHTAJILHBIC CPEACTBA OTJIAAKHU IPOTPAMMHOI0 obecreueHus.

—  BruimonssaTe OIITUMHU3ALlUIO 1 pe(i)aKTOpI/IHI‘ nporpaMMHOro Kozaa.

— PaboraTh ¢ cucTtemMoil KOHTPOJISI BEpCHUH.

MarepunanbHoe obecrnieyeHue:
— MynbTuMenviiHple  CpeACTBAa XPAaHEHMs, TMepeJadd M MPEJICTaBICHUs
nH(pOpMaLINH.

3anaunmue:
BrinosiHute crienyromye 3agaHus:
1. Coznaiite C# pemenue B cpene Visual Studio. HazoBute ero B COOTBETCTBHHM C BalluM
BapHAHTOM 3aJlaHus. B KauecTBe MCXOMHOTO THUIA MPOEKTa BHIOEPHUTE MPOCKT TUHAMUYECKOU
oubmuoteku (.dll). HazoBuTe mpoekT Takke COracHO BalleMy BapuaHTy uiau mpocto Model.
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JlaHHBIN MPOEKT OYyAeT coaepkaTh B cebe OM3HEC-TOTUKY Balleidl Oymayiiel mporpaMmel, T.e.
COJIepKaTh KIHOYEBbIE CYIIHOCTH, CTPYKTYPBI JAaHHBIX U CIIOCOOBI UX B3aUMOJIEHCTBUSI.
2. Cozpaiite cymHOCTh-UHTEpdeiic cormacHo Bamemy BapuaHTy. MuTepdeiic B s3pike C#
OIMCHIBACTCS C TOMOIIBIO KIIOYeBOro ciosa interface. OmuiuuTe KiIrOYeBbIE CBOMCTBA U
MeTobl uHTepdeiica. He 3a0yapTe 0 MpaBUILHOM UMEHOBAHUH JJICMEHTOB B COOTBETCTBHUH C
RSDN. IMoxymaiiTe, Kakiue CBOMCTBA U METOJbI B JaJbHEHIIIEM OyayT SABIATHCS OOMMMH (T.€.
OynyT B uHTep(deiice), a KaKue TOJDKHBI OBITh PEaTM30BaHbl B KOHKPETHBIX KJaccax.
3. Coszpaiite nBa kiacca, peanm3yrommx ganHbeiid uHTepdeiic. Kmaccer OBA3ATEJIBHO
JOJDKHBI UMETh pPa3fIMYHbIC peanu3anuu MeTooB uHTepdeiica. [Ipu 3TOM, nodepHUEe KIIacChI
HE JOJDKHBI MMETh HUKAaKHX CCBUIOK IpYr Ha JApyra, Takke, Kak U HHTepdeic He HO0JIKEeH
HUYETro 3HaTh O KJaccax, €ro peajn3yolux.
4. Peanu3yiiTe BaJIMIAIMIO CBOMCTB C TIOMOIIBI0 MEXaHU3MOB 00pa0OTKH MCKIIOUEHUN — eCITH
Ha BXOJI CBOMCTBY IIPUXOJIUT HEKOPPEKTHOE 3HAUYECHHE, BBHIXOJIAIIEE 33 JOMYCTUMbIC TIPEIEIbI,
CBOMCTBO JOJKHO BBIOPOCUTH UCKIIIOYEHHE COOTBETCTBYIOIIETO TUIIA C ONTMCAHUEM BO3HUKIIIEH
omnOku. Hampumep, ecnu B cBoiicTBO «Bo3pacT» NbITAlOTCS NPUCBOUTH OTPULIATEIBHOE
3HauYeHUE, HeOOX0IUMO BBIOPOCUTH SK3eMIULIp IncorrectArgumentException. BuumatenbHo
MpoJiyMaiTe BCE BO3MOKHBIE HEKOPPEKTHBIE BAPWUAHTHI JAHHBIX, B TOM YHCJIE U CCHUIKH Ha
null. B cnywae, ecaum MexaHU3Mbl BaJIMJAIMM OJMHAKOBBI y BCEX CBOMCTB, HM3MEHHUTE
apXHUTEKTypy OW3HEC-JIOTUKU: BMECTO peanu3anuy HHTepdeiica IByMs KJIacCaMH, CIENIanTe
HACJIeJOBaHHE JBYX KJIaccOB OT aOCTPaKTHOTO Kiacca C MPHOOPETEHHUEM MEXaHHU3MOB
BaJIUIAIMH.
5. [JoGaBbTe B pelIEeHUE €lle OJUH MPOEKT. ITO MOXKHO ClelaTh C MOMOIIBI0 KOHTEKCTHOTO
MeHIo rane «O003peBarenb permeHus». I 3TOro KIIMKHUTE MPaBOW KHOIKOW 10 Ha3BaHUIO
pellleHrs B MaHeau U BbiOepuTe MyHKT «Jlo0aBuTh mpoekT». Co3naiiTe UCIONHAEMBII MPOEKT
koHconmu (Win32 Console Application) u HazoBute ero «ConsoleLoadery. JlanHBIN TpoekT
SIBJIIETCS. BpEMEHHBIM M HEOOXOAUM ISl HAYaJIbHOTO TECTUPOBAHMSI OM3HEC-TIOTHKH.
[Ipumeuanue: B mocaeayronmx J1ad0paTOPHBIX Bbl M30aBUTECHh OT 3TOTO MPOEKTA U CO3AJUTE
BMECTO Hero mpoekT rpaduueckoro uHtepdeiica (WinForms Application). OnHako ecnu BbI
YK€ MOXKETE MPOJIEMOHCTPUPOBATh PabOTy OM3HEC-TTOTUKH HAa OKOHHOM IOJIb30BaTEIbCKOM
uHTepdeiice — MoxkeTe cpa3y co3qaTh HEOOXOAUMBII MPOEKT.
6. IIpomeMOHCTpUPYHTE KOPPEKTHYIO paboTy OW3HEC-JIOTMKKM TMPOCTHIMU 3a/JIaHHSIMU B
KOHCOIIM: CO3/aiiTe TepeMEHHYI0-CChUIKY Ha HHTepdeic, MooYepeHO MpHCBOWTEe B Hee
AK3EMIUISIPBI PEATU3YIONIUX KJIACCOB M BBI3OBUTE pEaTU3allMM METOJ0B — MOKAXHUTE, YTO ITO
pasHble peanu3anuu. BeposTHo, 17 JeMOHCTpaluy Bamux kiaccoB B mpoekte ConsoleLoader
npuaeTcs 100aBUTh METO/IbI BBO/1A/BBIBO/IA KJIACCOB OU3HEC-TIOTUKU Yepe3 KOHCOJIb.
3apaua

1. 'eomerpuueckue purypsl ¢ cOOCTBEHHBIMH peai3allisIMU pacdera Iiouaan (GUrypsl:

KpYT, IPSIMOYTOJIbHUK, PA3HOCTOPOHHUU TPEYTOJIbHUK.

ITopsinok BbINOJIHEHHS Pa0OTHI
— CocTaBUTh MaTEMaTHYECKYIO MOJIEIb 3a/JaUH.
— BrpiOpatb u 060cHOBaTh HanboJee palMOHATBHBIM METO/T PELLIEHUS 3aauu;
— PazpaboraTh anroput™m [uist pelieHus 3a/1auu.
— Co3znath BHEIIHUHN BU (POPMBI IPOTPAMMBI
— Hanucars nporpaMMHbIe KOJbI I CO3aHHON (hOPMBI
— 3amyCTUTh U OTIAAUTH IPOrPaAMMYy
dopMma npeaocTaBICHHUA pPe3yabTaTa
— brnok — cxema.
— Kopa nporpammsl.
Kpurepum ouenku:
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«OTIUYHO» - TEOPETHUYECKOE COJNEepKaHHWEe Kypca OCBOCHO MOJIHOCTHIO, 0€3 MpoOesoB,
YMEHHS CPOPMHUPOBAHBI, BCE MPEIYCMOTPEHHBIE MPOTPaMMON YYeOHBIC 3aJIaHUs BBITIOJIHCHBI,
KauyeCTBO UX BBIIOJIHEHHS OLIEHEHO BBICOKO.

—«XO0pOoIII0» - TEOPETUIECKOE COJCpPKAHUE Kypca OCBOCHO IOJHOCTBIO, O3 mpo0esioB,
HEKOTOpBhIE yMEHHS C(HOPMHUPOBAHBI HEIOCTATOYHO, BCE MPEIYCMOTPEHHBIE MPOTPaMMON
ydeOHbIC 33]JaHUS BBITOJIHCHBI, HEKOTOPBIC BHIbI 3a/IaHU BBITIOJIHEHBI C OIIMOKAMH.

—«Y IOBIIETBOPUTEIBHO» - TEOPETUYECKOE COJIepPKaHHE Kypca OCBOSHO YacTUYHO, HO
pOOEIBI HE HOCAT CYIIECTBEHHOTO XapakTepa, HeOOXOAMMbIE YMEHHS pa0OThl C OCBOSHHBIM
MaTepHUaJIOM B OCHOBHOM C(OPMHPOBAHBI, OOJBIIMHCTBO MPEIYCMOTPEHHBIX MPOTPaMMO
oOyueHUs y4eOHBIX 3aJaHUi BBHITIOJHCHO, HEKOTOPHIE M3 BBIMOJIHCHHBIX 3aJIaHUN COJIEpIKaT
OIIIMOKU.

—«HeynoBiaeTBOPUTENILHO» - TEOPETUYECKOE COJAEpKaHHE Kypca HE OCBOEHO,
HeoOXoIMMBbIe YMEHHS He c(hOPMHUPOBAHBI, BHITIOJTHEHHBIC YUEOHbIE 3aJaHMs COAepKAT rpyObIe
OIIIMOKH.

JlabopaTtopHoe 3ansatume Ne  24,25,26,27,28,29,30,31 Pa3paborka uHTep(eiica
M0JIL30BaTEJIs

esan padoThi:
— Hayuutscst QopmupoBaTh anropuTMbl  pa3pabOTKH  MPOTPAMMHBIX MOIYJEeH B
COOTBCTCTBHUU C TCXHUYCCKUM 3aJaHUCM,
— BeimonHsaTh OTHAAKY MPOrPaMMHBIX MoJTyNIei C UCIIOJIb30BaHUEM
CHEIHATM3UPOBAHHBIX IPOTPAMMHBIX CPEJICTB;
— Brmonusars TECTUPOBAHUC IIPOrPpaMMHBIX MOIIYJIef/'I;
—  OcymecTBisATh peaKkTOPHHT U ONITUMHU3AIMIO TPOrPAMMHOTO KOJIa.

Beimosnus padory, Bel Oyaere:

ymems:

— @opMupOBaTh AITOPUTMBI Pa3pabOTKHW TPOTPAMMHBIX MOJYJIEH B COOTBETCTBUH C
TEXHUYECKUM 3a/IJaHUEM.

— OreHka ClI0)KHOCTH alropUTMa.

— CosgaBath porpaMmy 1o pa3pab0TaHHOMY aJITOPUTMY KaK OTAETBHBIN MOTYJTb.

— OcymiecTBiIsATh pa3paboTKy KOAa MPOrpaMMHOTO MOAYJIS Ha S3bIKaX HHU3KOT'O YPOBHS U
BBICOKOT'O YPOBHEW B TOM YHCJIC JIsI MOOMJIBHBIX I11aT(HOpM.

— BrImonHsATE 0THAaAKY M TECTHPOBAHUE MTPOTPAMMBI HA YPOBHE MOJTYJISL.

—  O¢opMIATh TOKyMEHTAIMIO Ha TIPOrPAMMHBIE CPEJICTBA.

— IIpumeHATh HHCTPYMEHTANIBHBIE CPEICTBA OTJIA/IKU POTPAMMHOT0 00ECTICYEeHHS.

— BpmonnsTe ontuMu3aImio 1 pehaKTOPUHT MPOTPAMMHOTO KOJIA.

— PaboraTh ¢ cuctemMoil KOHTPOJISI BEpCHUH.

MarepunanbHoe obecniedeHue:
— MynbTuMenviiHple  CpeACTBAa XPAaHEHMs, MepeJadd M MPEJCTaBICHUS
nH(pOpMaLIHH.

Kparkue TeopeTuueckue cBeIeHHA:

e B xozme nanHoif paboThl MBI paccmoTpuM cozfganue cpenctBamu CYBJ Access
MOJTh30BaTEILCKOT0 HHTEp(deiica. [laHHbIe MOKHO BBOJIUTD U MPSMO B TaOIHIIBI, HO JJIS
KOHEUHBIX MOJIb30BaTelel yaoOHee OCYIIeCTBISATh BBOJA B OTICJIBHBIX OKHAX,
MpEeaAOCTABIAIOIMIUX JOIMMOJTHUTCIIBHBIC JICMCHTBI YIIPABJICHUA IJIA HABUTAlIUU U pa6OTI)I
c 3amucsaiMu. B Access Takue OKHa Ha3blBalOTCA (OpMaMu, OHM CIyXaT s
OpraHu3alyy T0JIb30BaTENI0 yM00HOTO Tpaduueckoro wHTepdeiica ais paboTsl ¢
nanHbIMU. [Ipu paboTe ¢ popmMamMu €CTh HECKOIBKO PEKUMOB: * pexkuM DOpMbI;
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o pexum KoHcTpykropa;
e pexuMm Makera.
B pexxume ®opMmbl mosib30BaTeNh pabOTACT ¢ JAaHHBIMU; MPOU3BOAATCS A0OABICHHE HOBBIX
3anMced, MPOCMOTp, YJaJeHHWE WIM pPEeJaKTUPOBAaHUE 3amuceil TaONWIbl WM 3ampoca,
SBIISIIOIIETOCS UCTOYHUKOM JaHHBIX Uit Gopmbl. B pexxume KoHcTpykTopa ocymiecTBiseTcs
MoauUKaIUs CTPYKTYPBI POPMBI
(M3MeHeHue BHEIIHEro BHJA, J0OABICHHUE U yJalleHHE AJIEMEHTOB YIPABICHUS U T.1.). Pexum
Makera 03BOJISI€T YBUJIETh IaHHBIE U B TO YK€ BPEMS PEIaKTHUPOBATh CTPYKTYPY (HOPMBI.
MakeTt (popMbI UMEET CIIEYIOUINE PA3IEIbl:
* 3ar0JIOBOK ()OpPMBI;
* 00J1aCTh TaHHBIX
* npuMeydanue GOpMbI.
OOnacte NaHHBIX OIpPEIENseT OCHOBHYIO 4acThb (OPMBI. DTOT pasfesl MOXKET COJepKaTh
AJIEMEHTHI YINpaBJICHHs, OTOOpa)karollMe JJaHHbIE W3 HCTOYHUKA JaHHBIX (TaOJMLbl WM
3ampoca), a TaKKe HEW3MEHSeMbIe JaHHbIe (Hampumep, Haamucu W JuHuH). llpum medatu
¢dbopMbl 00JIacTh JaHHBIX OyIeT TOBTOPATHCS AN KaXAOW 3amucy TaOMUIBl, TOrAa Kak
3aroJIOBOK M MPUMEYaHUE — TOJIBKO OJIMH Pa3.
Pa3memnaembie Ha hopMe FNIEeMEHTHI YIIPABICHUS MOTYT ObITh Pa3HBIX TUIIOB.
Ceszannbie dnemenmsl YnpaeieHus CBSI3aHbl C MOJIIMU 0a30BOM TaOJIMILIbI, KOTOpas SBISETCS
HUCTOYHUKOM JaHHBIX JUisi ¢opMbl. Eciay HCTOYHMKOM JaHHBIX SIBISIETCSl 3allpoc, TO
MIPUCOECTUHEHHBIC IEMEHTHI YIPABICHHUS MOTYT CBS3BIBATHCS C MOJIIMH B Pa3HBIX TAOJIHIIAX.
[Ipy wu3MeHEeHMM 3HAYEHHUS B DJIEMEHTE YIpaBlICHUsS OOHOBJISETCS UM 3HAYCHHE IOJIA
COOTBETCTBYIOLIEH 3allMCHU B TAOJIHIIE.
C60600mHble 21emenmbl ynpasiienuss He CBA3aHbl ¢ TaOJMIlIaMU, B YaCTHOCTU OHM CIIY)KaT IS
oopmnenus (JIMHUH, HAITUCH U T.11.).
Buiuucnsemvie  onemenmsl  ynpaenenuss — OTO  DIIEMEHTHI, 3HAUYEHUS KOTOPBIX
PacCUMTHIBAIOTCS Ha OCHOBE 3HAUEHUI JIPYTHX DJIEMEHTOB. B KadecTBe MCTOYHHMKA TAHHBIX
JUISL 3TUX 3JIEMEHTOB UCIOJIb3YIOTCS BHIPAXKEHUS U (PYHKLIUH.
Hwke nmepedrcieHbl HEKOTOPBIE IIEMEHTHI YIIPABICHHS, KOTOPBIE MOTYT OBITH pa3MeIeHbl
Ha Gopme (TOJIHBIHN NepedeHb MOXKHO YBUIETh, paboTas B pexxume KoHcTpykTopa).
Haonucv (Label) comepxut HeOONIBIION TEKCT, Kak MpaBUJIO, TOJb30BaTelieM He
u3MensieMbiil. [lone (Text Box) cimyxut uis oToOpa)keHus, BBOa U U3MEHEHHsI JTaHHBIX.
Dnaxcox (Check box), Iepexniouamens (Option button), Beixmouamens (Toggle button) —
3JIEMEHTHI, ONpPEJeIAIoNIe 3HauUeHHs Jorndeckoro tuma. B Access, B 3aBUCHMOCTH OT
HAcTpoeK noJisi, 3To MoxeT ObITh "Mctuna/ Jloxs", "la/Her" win "Bxi./Beiki.".
Onementsl Cnucok (List Box) u Ilone co cnuckom (Combo Box) mo3BONSIOT BHIOpaTh
3HAUEHUS W3 OMNPEIEIIEHHOIO CIHCKAa (3TO MOXKET OBbITh MPOCTO 3aJaHHBIM Habop
BO3MOJKHBIX 3HAUEHHMH WM, HalpuMep, JaHHbIe OJHOrO M3 cToj01oB Tabnuisl). [lore co
CIIMCKOM TaK>kKe MO3BOJISIET BBECTHU B T10JIE HOBOE 3HAUEHHUE.
Kpome "npocteix" dopm, Access M03BOJISIET CO3/AaBaTh "CI0oKHbIE" (POPMBI, BKIIOYAIOLIHE
JaHHBIE, COOpaHHbBIE U3 HECKOJIBKHUX CBA3aHHBIX Tabnuil. [Ipu aToM noduunennou ghopmoti
Ha3bIBaeTcs opma, KOTopasi BcTpauBaercs B Apyryto. Popma, coneprkalias moJ4MHEHHYIO
hopmy, HA3BIBACTCS 21ABHOLL.
B nanke ¢ ¢daitnamu k naboparopHoit pabote HaxoasTcs 1Be 6a3bl Access — yxKe 3HaKoMast
HO mponutomy 3aHaTuio 0asa lib.accdb, B kotopyro mobGaBnensl nBe dopmbl, u 6a3a lib |
.accdb, oTaMyaromascs ot NepBoi TOIBKO OTCYTCTBUEM (POPM.
Haunem ¢ cosmanus dopmbel ¢ uHbopmarmeir o6 m3ganusx. Co3maguM ee ¢ IMOMOIIIBIO
MacTtepa U MOTOM HM3MeHUM B penaktope. Ilepeiinem Ha 3axmanky Co3ganue — Mactep
dbopm. B mepBom oxHe "mactepa" Hamo BbIOpaTh Tabnmuiy (WM 3ampoc), JaHHBIC W3
KOTOpO# OyyT oToOpaxkaTbes B hopme (Tabauia
Book), n mons w3 sroit Tabmuupl. Hamo oTMeTuTs, 4TO HMIEHTU(HUKATOp KHUTH (THIA
Cyerunk) moOKa3bIBaTh IOJIb30BaTeNt0 Ha ¢opme He Hano (puc. I1.2.1): u3mensercs

43



HHGHTH(bHKaTOp ABTOMATHUYCCKU W 3a[laTb €T0 3HAUCHUC BPYYHYIO IIOJIB30BATCIIb HC
CMOXKCET, YTO MOXKECT IMMPUBECTHU K ITYTAHUILIC.

Coramee gopu

| STy e A g
: _:- RormyseyCs o) secusmenes Tafnds w MCOIN

Lofrwans o dargucse
T —
BacTivam nose: D OPen o

[Loree ] [awwe> [ ome ]

Puc. I1.2.1. Bo16op moseit Tabauiist
B nmpencraBieHHOM TmpuMepe TMOJS pacrlojiararoTcs B OOUH cronbern, (opma Ha3BaHa
"Undopmanust 06 wm3manusx". B mocnemHem okHe Mactepa BbiOepuTe ommuio "M3MEHUTH
MakeT (GopMbl", TOCIE YEro OTKPOETCS KOHCTPYKTOP, B KOTOPOM HYKHO H3MEHUTH Pa3Mep
noJied, TeKCT HaAMKcel, T00aBUTh 3JeMEeHTHI opopmiieHus. B mpumepe B npuMedanue GopMbl
nobasieHa Haanuch "F1 — copaBka', a 3aroj0BOK — /1aTa U BpeMs.
3aganme:
B 6a3e nannbix lib_l.acc.db B cOOTBETCTBHU C MPHUBEICHHBIM BBIIIE OMUCAHUEM U PUMEPOM
co3maiite HOByIO ¢opmy. He 3a0ynbre B 3aroioBke ()OpMBI MOCTaBUTH JIaTy M BpeMs, a B
NpUMEYaHWU — HAANNCh NPO CIpaBKy. Bmeaure uepe3 ¢opmy Kakue-HUOYAb JaHHBIC.
[Tocmorpure, kak Oyner BoeiDsAeTh (opma mnpu mnedatn (Paiin — Ilewarp —
[TpeaBapuTenbHBII TPOCMOTP).
CamocTosTenbHO co3aaiite hopMy sl peAaKTUPOBaHUS HHGOPMAIIUU O CTaTycaxX KHHT.
Teneps paccMoTpuM co3aanue coctaBHbIX (hopM. Takue ¢popmbl oueHb 5'MOOHBI ITpH padoTte co
CBSI3aHHBIMU TaOnuIaMH — B OAHOW (hOpMe MOXXHO MPEICTaBUTh HAHHBIE M3 HECKOJBKHX
tabymi (puc. 11.2.2).
IIpome Bcero co3naTh MonoOHy0 (opMy C NMOMOIIBIO MacTepa. B mepBoM okHe MmacTepa
YKaXHTe, 4TO Ha (hopMe HaJo NMpeACTaBUTh HH(OpMaLKIO 00 aBTOpE, Ha3BaHUU, U3AATEILCTBE,
rojie W3JaHus, B3ATYI0 M3 Tabmuibl BOOK, n uHdopmamnmio 06 uaeHTH(UKATOpE U CTaTyce
kHATH W3 Tabmuiel Book in_lib. Macrep mnpemioxuT co3aarh MOAYMHEHHBIE (DOPMBL.
HanbHelimas paboTa MacTepa He OTIMYAeTCs OT Mpeablaymiero ciydas. O0paTuTe BHUMaHUE,
9TO MacTep co3Ja ABe (GOpMbI — OCHOBHYIO M MO TYMHEHHYIO.
ITocne okoHuaHus pabOTHI MacTepa MOXKHO OTPElaKTUPOBATh (POPMY B pexXUMe KOHCTPYKTOpa,
HamnpuMep TMOMEHSTh TOANKCH C TOJACTABISIEMBIX IO YMOJYAHHIO Ha3BaHWW CTOJIOIIOB Ha
Kakue-To 6osiee MoApOOHbIE MOSCHEHHUS.

B e

CocrosHue Kunr

LD T O ToM

[Bamwinc % i 0w b ] e g | e

Puc. [1.2.2. CocraBnas ¢popma
3ananmne.
Cozmaiite coctaBHyr ¢opMy s oToOpakeHuss WHpopManuu o0 HM3JaHUKW M TEKYIIeM
COCTOSIHUH 3K3EMIUISIPOB KHUT B OMOIHOTEKE.
Hepeaxo mns ymoOGcTBa pabOTHI MOJIB30BATENs HY)KHO pa3MECTUTh Ha (opMe KaKue-HHUOYIb
JIOTIOTHUTEIHHBIC JJIEMEHTHI, HAmpUMEp KHOMKU. BHU3Yy Kaxkmoil ¢GopMbl pacroIOKEHBI
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KHOTIKH, TI03BOJISIOLINE IEPEIBUTAThCS IO 3amucsaM (Cclenyromas, Npeablaymas, mepnasd,
nocjenHsAs, HoBas 3amuch). OpHAako A TOro 4roObl YAQIMTh 3alUCh, NPUXOAUTCS
HCII0JIb30BaTh COOTBETCTBYIOIIYIO KHOIIKY C OCHOBHOHM Halelld MHCTPYMEHTOB, YTO HE OUEHb
ya00HO.
Jlob6aBuM KkHOTKY ynaneHus Ha ¢opmy "Hubopmanus o6 m3ganusx". [jis 3Toro B pexxume
pellakTUPOBaHMsI HAJO BOCIOJIb30BATHCS HAaHEIbIO 3JIEMEHTOB. Ha maHenu 351eMEHTOB Hazo
BbIOpaTh 3MeMEHT "KHOMKA" M MBIIIKON HapucoBaTh ero Ha ¢opme. Ilocie 3Toro mosBUTCA
nuanoroBoe okHO Co3faHue KHONOK, B KOTOPOM HaJ0 YKa3aTh, YTO CO3JaBaeMasi KHOIIKA
oTtHOcUTCs K Kareropun "OOpabotka 3anuceil”" u Tpedyemoe aeiictBue — "YaanuTh 3amuch'.
Hanee Ui CO3JaHHOM KHOIKM MOXHO BBIOpaTh MOAXOJAILYI0 MHKTOIpAaMMYy WM HAJMMCh, a
TaKXKe €€ M.
Iopsiiok BbINOJTHEHUSI PA0OTHI

— CocTaBUTbh MaTEMaTUYECKYIO MOJEIb 3aJa4H.

— BriOpatb 1 060cHOBaTH HanboJIee pallMOHAIBHBINA METO]I PEIICHUS 3a/1a4H;

— Pa3paborarh anroput™m 1is perieHus 3a1aumn.

— Co3znath BHEUIHUHN BUA (YOPMBI IPOTPAMMBI

— Hanucare nporpaMMHble KOJIbI U1 CO3/1aHHON (POPMBI

— 3amycTUTh ¥ OTJIAAUTH IPOrPaMMy
dopma npegocTaBiaeHHs pe3yJbTaTa

— bnok — cxema.
— Koxg nmporpaMmsi.

Kpurepum ouenku:

«OTINYHO» - TEOPETHUECKOE COJIEp’KaHME Kypca OCBOEHO IOJHOCThIO, 0€3 IpoOeos,
yMeHUs c(pOPMUPOBAHBI, BCE MPELyCMOTPEHHbIE NPOrpaMMoOi yueOHbIe 3a7aHUsl BIIOJIHEHBI,
KAaueCTBO MX BBIIOJIHEHHUS OLICHEHO BBICOKO.

—«XO0poIIo» - TEOPETHYECKOe COJepKaHUE Kypca OCBOCHO MOJHOCThIO, 6e3 mpobenos,
HEKOTOpble yMEHHUs C(HOPMHUPOBAHBI HEIOCTATOYHO, BCE MPEAYCMOTPEHHBIE MPOrpamMMoOi
yueOHbI€ 3aJIJaHUS BBINOJIHEHbI, HEKOTOPbIE BU/IbI 33/1aHUN BBITIOJIHEHBI C OIIMOKaMH.

—«Y IOBIIETBOPUTENIBHO» - TEOPETUYECKOE COJEP)KAHHE Kypca OCBOEHO YaCTUYHO, HO
npo6esbl He HOCAT CYIIECTBEHHOI'O XapakTepa, HeOOXOJUMble YMEHHs paboThl C OCBOCHHBIM
MaTepUajJoM B OCHOBHOM C(HOPMUPOBaHbI, OOJBIIMHCTBO MHPEIYCMOTPEHHBIX IPOrpaMMoOi
o0y4yeHMs y4eOHBIX 3aJlaHHM BBIIIOJHEHO, HEKOTOPbIE M3 BBIOJHEHHBIX 33aJaHUN coJliepKat
OIH1OKH.

—«HeynoBiaeTBOPUTENBHO» - TEOPETHYECKOE COAEpPKAaHHE Kypca HE OCBOEHO,
HE00X0AMMBbIe YMEHUS He C(HOPMHUPOBAHBI, BHIIIOJHEHHbIE YUeOHBIE 3aJaHHsI COZlepKaT rpyoOble
OIIH1OKH.

JlabGoparopnoe 3ansaTue Ne32,33,34 Co3nanue npusoxeus ¢ b/[

ean padoThi:
— Hayuutbcss ¢dopMupoBaTh aIrOPUTMBI  pa3pabOTKU MPOTPAMMHBIX MOAYJIEH B
COOTBETCTBUU C TEXHUUYECKHUM 33JJaHUEM;
— BrmonnaTe OTJIAJKy NpOrpaMMHBIX MoAyJen c HCIIOJIb30BAHUEM
CHEeIUaTU3UPOBAHHBIX MPOTPAMMHBIX CPEJCTB;
— Brmmonasats TECTUPOBAHUEC IIPOTrPaAMMHBIX MO}IYHeﬁ;
— OcyuiecTBiATh peaKkTOPUHT U ONTUMU3ALMIO IPOTPAMMHOI0 KOJA.

Boinosinus padorty, Bl Oynere:
ymemp:
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— @opMHupOBaTh AITOPUTMBI Pa3pabOTKH TPOTPaMMHBIX MOAYJIEH B COOTBETCTBUH C
TEXHUYECKUM 3aJIaHUEM.

— OreHKa CI0XHOCTH aTOPUTMA.

— Co3zaaBatk nporpamMmy o pa3paboTaHHOMY aarOpUTMY Kak OTAEIbHBINA MOIYJIb.

— OcyuiecTBIsATh pa3paboTKy KOAa MPOrpaMMHOTO MOAYJIS Ha S3bIKaX HU3KOTO YPOBHS U
BBICOKOT'O YPOBHEH B TOM YHCIIE I MOOHJIBHBIX ITaTHOPM.

— BBINOMHATH OTNIAAKY ¥ TECTUPOBAHUE TIPOTPAMMBI HA YPOBHE MOIYJISL.

—  OdopMIsITh JOKYMEHTAIIUIO HAa TIPOrPaMMHbBIE CPEIICTBA.

— IIpuMeHATh HHCTPYMEHTAIBHBIC CPEICTBA OTIAKH IPOrPAMMHOTO 0OECIICUCHHUSI.

—  BBINOMHATH ONTUMH3AIHNIO U peHAKTOPHHT MPOTPAMMHOTO KOJIA.

— PabotaTh ¢ cucTemMoil KOHTPOJISI BEPCHIA.

MarepunanbHoe obecrnieyeHue:

— MynpTUMeIUIHBIE  CPENCTBA  XpaHEHWs, Iepeladyd W IPEICTaBICHHUS

uHpOpMaInH.

3aganue:
1. ChopmupoBaTh HOBYIO KOH(PHUTYPAIIHIO.
2. Cozmate B  KoHGQurypauuu  mnoacuctembl:  «JlaboparopHoe  3aHsTHE  Noy,
«AIMUHUCTpHUpOBaHME». Pacnonoxurh WX Ha [AHENM  pa3leloB B yKa3aHHOU
10CJIEI0BATENBHOCTH.
3. Co3pare nBe ponu: AJIMUHUCTPATOp, HAACICHHBIM BCEMU IIpaBaMH, B T. YUCIE U
aJIMMHHUCTPATUBHBIMU, U [10JIb30BaTEb 0€3 aJIMUHUCTPATUBHBIX I1PaB.
4. Co3path ABYyX MOJIb30BaTENEH, OOUH U3 KOTOPBIX JOJDKEH UIPATh POJIb aIMUHUCTPATOPA, a
BTOPOU — IIOJIB30BATEIIS.
5. Co3matb KOHCTAaHTy, YKa3aHHYIO B 3aJaHUM, BKIIOUMB €€ B IOACHUCTEMY
«AJIMUHUCTpUpOBaHUE». JIOMOJHUTENBHO cO34aTh (OPMY KOHCTaHT, BKIIIOUMB €€ B
MOJICUCTEMY «AMUHUCTPUPOBAHKE». B MOIB30BaTENBCKOM PEXUME 3a/1aTh 3HAUEHUE TAHHOU
KOHCTaHTBhl. B panmpHeiilieM mnpu 3amycke NPUIIOKEHUS BBIBOAWTH 3HAUEHHE JIaHHOM
KOHCTaHThl B OKHO cooOmeHuil. Ecnu ans pa3pa®oTku Tuma KOHCTaHTBI HEOO0XOAMMO
pa3paboTaTh TOMOJIHUTEIbHBIE 00BEKTHI, BKIOUYHUTH UX B ojcucreMy «JlaboparopHoe 3aHsiTHE
Noy.
6. Pa3paborarh cHpaBOYHUKH, YyKa3aHHblE B 3aJaHUU. BKIIOUYUTP UX B IOJCUCTEMY
«JIabopatopHoe 3ansiTe Ne». OCHOBHOU (IEpBBI B KaKJOM 3a/laHUM) CIIPABOYHUK JOJKEH
ObITh MHOTOypoBHEBBIM. KonuuecTBo ypoBHeW - mnpousBonbHO. Haszanuwe rpynn B
CIIPaBOYHMKE - IPOU3BOJIBLHO. Penienne 3a1auu COCTOUT U3 CIEAYIOIUX dTaIOB:

— Omnwucarb CTPYKTYpbI CIIPABOYHUKOB CPEICTBAMU KOH(DUTYpaTOpa;

— Pazpabotath ¢opMbl 1uanora BBOJAA JJaHHBIX B CIIPAaBOYHUKHM ( Kak Juis BBOJA TPy,
TaKk M JJIs BBOJAA DJIEMEHTOB). ['pYIIBI CIIPaBOYHMKOB JIOJKHBI COCTOSITH TOJIBKO W3
KOJIOB 1 HaNMEHOBAHMUIH;

— B pexume 1C:IIpennpustue BBECTH HECKOJIBKO TIpPYII, COJEpXKalluii HE MeHee 2-3
JJIEMEHTOB.

— JlonmonHuTENbHO B cllydae HEOOXOJUMOCTH pa3padoTaTh OOBEKTHl METaJaHHbBIX,
HeoOxouMBble Ui paboThl 3aJaHHOTO cripaBouyHuKa B Kondurypauuu.

— OGecneynTh NMPOBEPKY 3aMOTHEHUSI BCEX PEKBU3UTOB IIANKM OCHOBHOTO CIIPABOYHMKA.
Pa3spemars 3amuce 3meMEHTa CIpaBOYHMKA TOJIBKO B CIIy4ae 3allOJHEHHOCTH BCEX
PEKBU3UTOB LIAINKHU.

— IlomecTuTh KOMaHAY CO3J4aHUS HOBOTO DJIEMEHTa OCHOBHOIO CIIPaBOYHMKA B 33aJaHUU
Ha pabouunii CTOJI IPUITOXKEHUS.

— B ¢opmy cnmcka 0OCHOBHOTO CIIPaBOYHHMKA BCTaBUTh KHOMNKY ¢ Ha3BaHUEM «CIpaBKay.
IIpy Ha)xaTMM Ha 3Ty KHOINKY IMporpamMma JOJDKHA BBIBECTM B OKHO COOOIIEHUI
cupaBky. CoxepkaHue CHOpaBKM — CM. BapuaHThl 3agaHuil. Mcmosb30BaTh KOMaHAy
CooOmuTs(...)
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— Jlna pa3pabOTaHHOTO OCHOBHOTO CIHpPaBOYHUKA CHOPMHUPOBATH IMOJAYMHEHHBIN
crpaBoYHUK. CTPYKTypa CIPaBOYHHUKA — CM. BAPUAHTHI.

— IIpoBepky 3amOJHEHHOCTH Tpex 00s3aTeNbHBIX (MPOU3BOJBHBIX) PEKBU3UTOB
OCHOBHOI'O CIIpaBOYHMKA IIEpE]] 3allCbhi0 3JEMEHTAa CIPAaBOYHMKA BBIIIOJIHUTH
MIPOrPaMMHBIM ITyTeM, IOMECTHUB MPOIIEIypy MPOBEPKH B MOAYJIb MEHEKepa.

7. Co3marb 00pabOTKy, KOTOpas JOJDKHA BBIBOJUTH CIIMCOK BCEX CIPAaBOYHHKOB,
pa3paboTaHHbIX B KOH(purypanuu. /s BbiBoAa MHGOPMAIMN UCIOIB30BaTh KOMaHIY
CoolmuTh(...)

3agaua
1. Koncranra «['1aBHbli Oyxraarep», Tun CnpaBoyHukCceplika.CoTpyAHUKH

2 CrnpaBoYHHMK COTPYIHHKOB:

— TabenbHBIA HOMEP COTPY/IHUKA,;

—  ®UO coTpynHuKa;

— Tun cotpynHuka (BbIOMpaeTcs U3 CIUCKA — NEPEYUCICHUS CO 3HAYCHUSAMU: ILITAaTHBIN,
BHYTPEHHUI COBMECTUTEINb, BHELITHUI COBMECTHUTEID);

— Jlara mocrtymiieHus Ha paboTy;

— Oxknapg;

— Ilpu3Hak wieHCTBa B MPOQCOr03e.

TaOnuuHas 4acTh 3JE€MEHTOB CIPABOYHHMKA COAEPHKHUT CIUCOK JETEH COTpyIHUKA U HMEET
CIIETYIOILYIO CTPYKTYPY:

— Tlon (BeIOMpaeTCs U3 CIKCKA, 33IaHHOTO TICPEYHCIICHUEM );

—  ®UO pebdenka.

— Jara poxaenus

3 CipaBOYHHUK CTAHJAPTHBHIX BHIYETOB COTPYAHMKA (MOAYHHEHHBIH):

— Tun Bbryera (BbIOMpaeTcs U3 CIHCKA, 33J1aBa€MOr0 MEPEUYHCICHUEM CO 3HAYCHHUSIMU:
CobcTBenHsbIl, Ha pebenka, ['epoii Poccun);

— Cymma BblyeTa.

— Jlata Hayama OEeMCTBUS

— Jlara oKOHYaHUS JEHUCTBUSA

3ameuanue. Ilpu BBOJE HOBOIO 3JE€MEHTa CIPABOYHHMKA OOECIEYUTh aBTOMATHUECKOE
3anonHeHue pekBusuTa "Tum corpynHuka" mpenomnpezneneHHbIM 3HaueHuem - "WTP" ( mo
YMOJTYaHHUIO).

3ameuanue 2. CHopMupoBaTh NpeaONPEICTICHHYIO TPYIIY B CIIPABOYHUKE «Y BOJICHHBIE

Honyuumpe cnpasky: ¢viéecmu HAUMEHOBAHUA 6CEX COMPYOHUKOE — He UTIeHO6 nPpogcoro3a
3agauya
1. Koncranra «['1aBHbIH KoHTpareHT», THIl CripaBoyHuKCceblika.KoHTpareHThI
2. CipaBOYHHMK KOHTPAreHTOB:
— Kop xoHTparenra;
— HauMeHOBaHHE KOHTpareHTa;
— AJpec KOHTpareHra;
— OcCHOBHO#I pacyeTHbIN cueT(3JIEMEHT CIIPaBOYHUKA PACUETHBIX CUETOB KOHTPAreHTa);
— bank KoHTpareHTa (3JIEeMEHT CIpaBOYHHKA OAHKOB)
— Tenedon ;
— Pasmep kpenura.
TabnuyHasgs 4YacTh SJIEMEHTOB CIPABOYHMKA COAEPIKUT CIHUCOK JOTOBOPOB KOHTpareHTa H
HMMEET CIEAYIOIYIO CTPYKTYpPY:
— Kon gorosopa;
— HaumeHnoBanue 10roBopa.
— /Jlara 3akirouyeHust 10ropopa
— yCIIOBHUS IOTOBOpa (TEKCT)

47



3. CnpaBOYHHUK PacYeTHBIX CYeTOB KOHTPareHTa(mog4MHeHHbI)

— KojA

— HauMEHOBaHUE

— 0aHK (3JIEeMEHT CIIpaBOYHUKA OAHKOB)
3ameuanue. Ilpu BBOJE HOBOTO OJJIEMEHTA CIPABOYHUKA OOECIEYUTH aBTOMATHYECKOE
3arnoJjiHeHne pekBu3uTa "Pa3zmep kpeauta' mpeponpeaeieHHpM 3HadenueM - 'S 000 py6" ( mo
YMOJIYAHHUIO).
3ameuanue 2. ChopMupoBaTh IpeaonpeaAeeHHYIO IPYIIy B CIIPaBOYHUKE «3apyOeKHbIe
KOHTpareHThb»
Ilonyuums cnpagky: evléecmu HAUMEHOBAHUSA 8CEX KOHMPAZEHM O C HY/1€6bIM 3HAYECHUEM
Kpeduma.
IMopsiiok BbINOJIHEHHUSI PA0OTHI

— CocTaBUTh MaTeMaTHYECKYIO0 MOJEIb 3a/Jauu.
BriOpath 1 060cHOBaTh HanOOJIEE PAMOHATBHBIN METOJ] PEIICHHS 3a/1a4H;
Pazpabotars anroputm ajisi pereHus 3a1a4u.
Hanucats 1 oTi1aguTh nporpamMmy.
@®opMma npeaocTaBIeHHs pe3yJibTaTa
— biok — cxema.
— Kopx nporpammsl.

Kpurepun onenku:

«OTIANYHO» - TEOPETHYECKOE COJIepiKaHHWEe Kypca OCBOCHO MOJHOCTHIO, 0€3 MpoOenos,
yYMEHHUsI COPMHUPOBAHBI, BCE MPEAYCMOTPEHHBIE MPOTrpaMMoOl yueOHBIC 3a7aHusl BHIITOJIHEHBI,
KaueCTBO UX BBINOJHEHHUS OLICHEHO BBICOKO.

—«XO0poI1I0» - TEOPETUUECKOE COAEpPHKAHUE Kypca OCBOEHO IOJIHOCTHbIO, O3 mpoOesoB,
HEKOTOpble yMEHHUs C(HOPMHUPOBAHBI HEIOCTATOYHO, BCE MPEAYCMOTPEHHBIE MPOTPAMMOM
yueOHbIe 3aJJaHHsI BBITIOJIHEHBI, HEKOTOPBIE BUJIBI 3a/IaHUH BBIMOJHEHBI C OIINOKaMHU.

—«Y IOBNIETBOPUTENBHO» - TEOPETUYECKOE COJIEp>KaHHE Kypca OCBOEHO YaCTUYHO, HO
poOesbl HE HOCAT CYIIECTBEHHOTO XapakTepa, HE0OXOJUMble YMEHHsI padOThl C OCBOEHHBIM
MaTepuaJioM B OCHOBHOM C(OPMUPOBaHBI, OOJBIIMHCTBO NPEAYCMOTPEHHBIX HPOrpaMMOi
oOyueHusi y4eOHBIX 3aJaHUI BBINOJIHEHO, HEKOTOPbIE W3 BBINOJIHEHHBIX 3a/laHuiM colepKar
OILITOKHU.

—«HeynoBiaeTBOPUTENBbHO» - TEOPETUYECKOE COJAEpKaHME Kypca HE OCBOEHO,
HeoOXoIMMble YMEHUS HE c(hOPMHUPOBaAHBI, BBINOJIHEHHbIE YUEOHbIE 3aaHusl COAepkKaT rpyobie
OILITNOKH.

JladopaTopHoe 3ansaTue Ne35,36,37 Co3nanue 3anpocoB k BJ]

ean padorsr:
— Hayuutbcs ¢opMupoBarth airopuTMbl pa3pabOTKU MPOTPAMMHBIX MOAYJIEH B
COOTBCTCTBHUU C TCXHUYCCKUM 3aJaHUECM,
— BeimonnaTe OTHAAKY IIPOrPaMMHBIX MoyJIen C MCII0JIb30BAHNEM
CIIENUAIN3UPOBAHHBIX IIPOTPAMMHBIX CPEICTB;
— BBINOIHATE TECTUPOBAHNE IPOIPAMMHBIX MOIYJIEH;
—  OcymecTBasATh pePakTOPUHT U ONTUMHU3ALMIO TPOrPAMMHOTO KOJa.

Boinosinus padorty, Bul Oynere:
ymemb:
— ®opMupoBaTh AITOPUTMBI Pa3padOTKM TNPOrPAMMHBIX MOJIYJIEH B COOTBETCTBHU C
TEXHHYECKUM 331aHHEM.
— OreHKa CI0XHOCTH aTOPUTMA.
— Co3naBaTh mporpaMMy o pa3paboTaHHOMY allTOPUTMY KaK OTAEIbHBIA MOTYIb.
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—  OcymecTBnsaTh pa3pabOTKy KOjAa MPOrpaMMHOTO MOJIYJISl Ha sS3bIKaX HU3KOTO YPOBHS M
BBICOKOT'O YPOBHEH B TOM YHUCIIE JUTST MOOMIBHBIX TUIATPOPM.

—  BBIIOTHATE OTAAKY U TECTHPOBAHKUE POTPaMMBbl Ha YPOBHE MOJTYJISI.

—  OdopMIsaTh TOKyMEHTAIIHIO Ha TPOTPaMMHBIE CPE/ICTBA.

— TIpuMeHATh HHCTPYMEHTAJIBHBIC CPECTBA OTIIAJAKH MPOrPAMMHOTO 00ECIICUCHHS.

— BBIIOTHATE ONTUMH3ALUIO B Pe)aKTOPUHT MPOrPAMMHOTO KOJIA.

— PaGorath ¢ cucTeMoii KOHTPOJISI BEPCHIA.

MarepuajibHoe o0ecnieyeHue:
— MynbTuMenuitHple  CpeACTBAa  XpaHEHMs, TMepeJayd ¢ MPEeJCTaBICHUS
uHpOpMaLUu.
3aganue:
Pazpabotare oT4eT C HeCTaHIapTHOMN pacn(pPOBKOI BHIBOJIA CIIMCKA JIEMEHTOB OCHOBHOTO
CIpaBOYHMKA (CM. BapUaHTHI 331aHuii B r1aBe 4). J{is 3Toro Heo0X0uMo:

° COSI[EITB HOBYIO IIOACUCTEMY «ﬂa60paTopHoe 3aHsaTHe 3». Bce HOBBIE 0OBEKTHI JaHHOI'O
3aaHuA IOMCCTUTD B IAHHYIO ITIOACUCTEMY.

+ Co3znath B KOHOUTYpAIIUH HOBBIH OOBEKT-OTYET.

+ Coszaars popmy orueta. Jlist GoOpMHUPOBaHHS OTUETA UCIIOJIL30BATH KOHCTPYKTOP 3aIpoca ¢
00paboTKOI pe3ynbTrarTa.

*  BHecTH KOppEKTUPOBKY B pe3yJIbTaThl padOThl KOHCTPYKTOPA, 00€CIEUNBAIOIINE BHIBOJL

OTYeTa U €ro HECTAHJIAPTHYIO paclIu(pPOBKY
IMopsiioK BBINOJTHEHHS PAOOTHI
— CocTaBUTh MaTeMaTHYECKYIO MOJIETh 3aauu.
Bri6pats 1 060cHOBaTH HanboJiee pallMOHAIBHBIN METO/ PEIICHUs 33/1a4H;
Pa3paborate anroput™ A penieHus 3a1a4u.
— Hanwucare 1 oTnaAUTH IPOrpaMmy.
®opma npegocTaBJieHus pe3yibTaTa
— bnok — cxema.
— Kona nmporpaMmsl.
Kpurepun onenkn:

«OTIUYHO» - TEOPETHUECKOE COJEPKaHHE Kypca OCBOEHO MOJIHOCTHIO, 0e3 MpoOeoB,
yMeHHs chOpMHUPOBaAHBI, BCE MPEIYCMOTPEHHBIE MPOTrpaMMoi yueOHbIE 3aJJaHus BBIIOJHEHBI,
KaueCTBO MUX BBIITOJIHCHHUS OIICHEHO BBICOKO.

—«XO0poII0» - TEOPETUUECKOE COJEpKaHNE Kypca OCBOECHO MOJIHOCTHIO, 06€3 MpoOenos,
HEKOTOpble yMEHHS C(HOPMHUPOBAHBI HEIOCTATOYHO, BCE MPEIYCMOTPEHHBIE MPOTpaMMOn
yaeOHBIC 3aJITaHUS BHIIOJTHCHBI, HEKOTOPHIC BUJIBI 33/ IaHUI BBITIOJTHEHBI C OIITHOKAMH.

—«Y IOBJIETBOPUTEIHLHO» - TEOPETUYECKOE COJIepKaHHe Kypca OCBOEHO YaCTHYHO, HO
MpOoOENbl HE HOCAT CYIIECTBEHHOTO XapaKTepa, HE0OXOIUMbIe YMEHHs paOOThl C OCBOCHHBIM
MaTepHUajJoM B OCHOBHOM C(HOPMHPOBAHBI, OOJBITMHCTBO MPEIyCMOTPEHHBIX MPOrPaMMOM
oOyueHUs y4eOHBIX 3aJaHUi BBHITIOJHEHO, HEKOTOPHIE W3 BBINOJHEHHBIX 3aJlaHU COJIepiKaT
OIHUOKH.

—«HeynoBiIeTBOpUTEIbHO» - TEOPETHYECKOE COJepXKaHHWE Kypca HE OCBOEHO,
HeoOXoIMMBbIe YMEHHS He c(hOPMHUPOBAHBI, BHITIOJTHEHHBIE YUEOHbIE 3aJaHus COAepKaT rpyObie
OIIHOKH.

JlabopaTopHoe 3ansitue Ne38,39,40 Coznanue XxpaHUMBIX IPOLEAYP.

ean padoThi:
— Hayuutbcst ¢QopMupoBaTh anropuTMbl  pa3pabOTKH MPOTPAaMMHBIX MOJyJed B
COOTBCTCTBHUU C TCXHUYCCKUM 3aTaHUCM,
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— Bsmonnate OTJIAJKY IIPOrpaMMHBIX MOAyJe c UCIIOIb30BAHUEM
CIECLMAIM3UPOBAHHBIX IPOTPAMMHBIX CPEJIICTB;

— DBBbINONHATE TECTUPOBAHKE POTPAMMHBIX MOJYJICH;

—  OcymecTBasATh pePaKTOPUHT U ONITUMHU3AIMIO TPOrPAMMHOTO KOJIa.

BbinosinuB padory, Bl Oyjaere:

ymemb:

— @opMupOBaTh AITOPUTMBI Pa3pabOTKHW TPOTPAMMHBIX MOZYJNEH B COOTBETCTBUH C
TEXHUYCCKHUM 3aJaHUCM.

— OreHKa CI0XHOCTH aJTOPUTMA.

— CozmaBaTh IpOTrpaMMy IO pa3pabOTaHHOMY aITOPUTMY KaK OTACIHHBINA MOIYIb.

— OcymecTBiATh pa3paboTKy Kofa MpOTPaMMHOTO MOIYJS Ha S3BIKaX HU3KOTO YPOBHS U
BBICOKOTO YPOBHEH B TOM YHCJIE TSI MOOMIIBHBIX IIaT(OpM.

— BrumonsaaTe OTJIaAKy U TCCTUPOBAHUE IPOrpaMMbl Ha YPOBHE MOYJIA.

—  OdopMIsaTh TOKyMEHTAIIMIO Ha IPOTPAMMHBIE CPE/ICTBA.

— IIpumeHATH MHCTPYMEHTAIBHBIE CPENICTBA OTIIAIKN POTPAMMHOTO 00eCTICUeHSI.

— BrmonHaTs onTHMH3ANAO U peaKTOPHHT MPOTPAMMHOTO KOJIa.

— PaGorath ¢ cucTeMoii KOHTPOJISI BEPCHIA.

MatepuajibHoe o0ecnieyeHue:
— MyneTUMenUitHBIE  CpeACTBa  XpaHEHWs, Nepefadyd W [PEICTABICHHS
uHpOpMaNnu.
3aganme:
Brimonaenue paboThl COCTOUT U3 CIEAYIONINX 3TAIOB:

— Coznate HOBY mnoacuctemy «JlaboparopHoe 3anste Ney». Bce HOBblE OOBEKTHI,
CO3JIaHHbIE B JTaHHOH paboTe, MIOMECTUTH B ITAHHYIO IIOJICUCTEMY.

— Paszpabotats, eciu 3T0 HE0OX0IMMO, TOTIOTHUTEIbHBIE JOKYMEHTBI

— PazpaboraTe THI W CTPYKTYypy PETHCTPOB HAKOIUICHHS JUIsI XPAHEHUS JBU)KCHUH,
(bopMHUpPYEMBIX TPH MPOBECHUN JOKYMEHTOB.

— Pa3paborarb MoTyH TPOBEACHUS JOKYMEHTOB.

— Pazpaborate otuer. CpenctBa oOpamieHMss K HMCTOYHHUKY JaHHBIX — 3aIpoc.
Hcnonw3oBath KOHCTPYKTOp 3ampoca ¢ 00paboTkoil pe3ynbraroB. OTYeT HOHKEH
BBIBOJMTH OOIINE UTOTH.

— Ortuer nowkeH uMeTh paciiupoBKy. Tun pacumppoBKH — CM. BApUAHThI 3aJaHUI.

— B cioyyae pa3paOoTKuM HECTaHJApTHOIO OT4YeTa BHJA OT4YeTa pazpadboTaTh
CaMOCTOSITEITLHO.

3agaua

BenomMocTth mocTyruieHust ToBapa Ha CKJIAJIBI OT MIOCTABIIIKOB

32 TepuojC o

Ckaan [doxkyment  [ara Hocrapmmk  Koimu. Emxunuusr Lena Croumoctsh

3ameuanue 1. CTpoku oT4eTa rpynIupyroTcs [0 NOCTABIIMKAaM. B KOHIle rpymisl cienyer
BKJIIOUYATh CTPOKY «TOro 1o nocraBImIuKy».

3ameuanue 2. Paszpaborate gokymeHT «llocTyrieHne TOBapoB OT  IOCTaBIIMKOBY
PacmmpoBka — cranapTHasi.

3amaua
BC,Z[OMOCTB HOCTYHJICHI/I}I TOBapa Ha CKJIaAbl OT IIOCTABIIIMKA
3a nepuona ¢ 10

Craan Jlokyment Jlata Koa. Ilena Crommocts Cymma HJIC Bcero ¢ HAC

3ameuanue 1. CTpoku oTdeTa rpynnupyroTcs 1o ckiajgaM. B KoHIle rpynimsl cieyeT BKIIOYaTh
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cTpoky «MToro no ckmamgy».
3ameuanne 2. Paspaborarpb gokymeHT «llocTyruieHre TOBapoB OT  IMOCTaBIIUKOBY
Pacmm¢poBka — crannapTHasi.

Iopsiiok BbINOJTHEHUSI PA0OTHI
— CocraBUTh MaTEMaTUYECKYIO MOJICIIb 3a/1a4H.
Bri6pats 1 000cHOBaTH HanboJIee pallMOHAIBHBIN METO/I PEIICHUS 33/1a4H;
— PazpaboraTh anroputm [uist pelieHus 3a/1auu.
— Hamnucarp u oTnaaute nporpammy.
dopma npenocTraBiIeHUs pe3yJbTaTa
— brnok — cxema.
— Kopx nporpammsl.
Kputepun onenku:

«OTINYHO» - TEOPETHYECKOE COJIep:KaHHuEe Kypca OCBOCHO MOJIHOCTHIO, 0e3 mpoOenos,
yMeHHS COPMUPOBAHBI, BCE MPEIYCMOTPSHHBIC TIPOTPaMMOi yIeOHBIC 3aJIJaHUS BHITIOJTHCHBI,
KaueCTBO MX BBINOJHEHHUS OLEHEHO BBICOKO.

—«XO0po1I0» - TEOPETHUYECKOE COACPIKAHUE Kypca OCBOEHO IMOJIHOCTHIO, 0€3 mpoOeroB,
HEKOTOpBhIE yMEHHS C(HOPMHPOBAHBI HEIOCTATOYHO, BCE MPEAYCMOTPEHHBIC MPOrPaMMO
yueOHbIe 3aJJaHHs BBIIIOJIHEHBI, HEKOTOPBIE BU/IbI 3a/IaHUH BBIIMOJHEHBI C OIINOKaMHU.

—«Y IOBJIECTBOPUTEIILHO» - TEOPETUUYECKOE COJICpKAaHUE Kypca OCBOEHO YaCTUYHO, HO
MpoOebl HE HOCAT CYIIECTBEHHOTO XapakTepa, HEOOXOAUMBIE YMEHHUsI pabOThl C OCBOGHHBIM
MaTepHUajoM B OCHOBHOM C(HOPMHPOBAHBI, OOJBIIMHCTBO MPEIyCMOTPEHHBIX MPOrpPaMMOi
oOyueHusi y4eOHBIX 3aJaHUll BBINOJIHEHO, HEKOTOPBIE M3 BBIMOJIHEHHBIX 3a/laHU COJepKaT
OIITHOKH.

—«HeynoBieTBOpUTENBHO» - TEOPETUYECKOE COJEpKaHHE Kypca HE OCBOEHO,
HeoOxouMBbIe YyMEHHs He chOpMHUPOBaHBI, BEITIOJHEHHBIE YUeOHbIE 3aJaHus COAepKaT rpyobie
OIITMOKH.

MJIK.01.02 TOJJIEP)KKA U TECTUPOBAHHME ITPOTPAMMHBIX MOJIYJIEA
IIpakTnyeckoe 3anaTne Ne 1,2 TectupoBaHue «0eJIbIM SAIIIUKOM).

ean padorsr:
— Hayuutbcs ¢opMupoBaTh aaropuTMbl pa3pabOTKH MPOTPaMMHBIX MOJyJell B
COOTBCTCTBHUU C TCXHUYCCKUM 3aqJaHUECM,
— BeimonnaTe OTIAAKY IIPOrPaMMHBIX MoyJIen C MCII0JIb30BAHNEM
CIELMAIM3UPOBAHHBIX IPOTPAMMHBIX CPEJICTB;
— BrmonagaTe TECTUPOBAHUEC ITPOTrPaAMMHBIX MO}IYHeﬁ;
— OcyuiecTBiATh peQaKkTOPUHT U ONTUMU3ALMIO IPOTPAMMHOI0 KOJA.

Beinosinus patdory, Bel Oyaere:
ymemb:
— @opMuUpOBaTh AITOPUTMBI Pa3pabOTKH TIPOTPAMMHBIX MOJYJIEH B COOTBETCTBUH C
TEXHUYCCKHM 3a/ITaHUCM.
— OrieHKa CI0XHOCTH aTOPUTMA.
— Co3naBaTh mporpaMMy o pa3paboTaHHOMY alTOPUTMY KaK OTAEIbHBIA MOTYITb.
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—  OcymecTBnsaTh pa3pabOTKy KOAa MPOTPAaMMHOTO MOJIYJS Ha S3bIKAX HU3KOTO YPOBHS W
BBICOKOT'O YPOBHEH B TOM YHUCIIE JUTST MOOMIBHBIX TUIATPOPM.

—  BBIIOTHATE OTAAKY U TECTHPOBAHKUE POTPaMMBbl Ha YPOBHE MOJTYJISI.

—  OdopMasaTh TOKyMEHTAIIHIO Ha IPOTPAMMHBIE CPE/ICTBA.

— TIpuMeHATh HHCTPYMEHTAJIBHBIC CPECTBA OTIIAJAKH MTPOTPAMMHOTO 00ECIICUEHHS.

— BBIMOTHATE ONTUMH3AIUIO U PeHaKTOPHHT MPOTPAMMHOTO KOJA.

— PaGorath ¢ cucTeMoii KOHTPOJISI BEPCHIA.

MarepuajibHoe o0ecnieyeHue:
— MynbTUMenuiiHbIE  CpelCcTBAa  XpaHEHWs, Iepeladyd U IPEICTaBJICHUS
uHpOpMaLUu.
KpaTkue TeopeTnyeckue cBeeHUS:
W3yunuTh METOABI TECTUPOBAHHS JIOTUKM HOPOTpaMMbl, (opMann30BaHHBIC OMUCAHHS
PE3yJIbTaTOB TECTUPOBAHUS U CTAHIAPTHI IO COCTABIICHUIO CXEM MTPOTPAMM.
Crparerus «0esoro simKa
Cyl1ecTBYIOT ClIeyIOIINe METOIbI TECTUPOBAHUS IO MIPUHIIUITY «OEJIOTO SIIUKa:
* IOKPBITHE ONIEPATOPOB;
* IOKPBITUE PEUICHHUIA;
* [IOKPBITUE YCIIOBUN;
* IOKPBITHE PEIICHUI/YCIOBHIA;
* KOMOMHATOPHOE MOKPBITHE yCIOBUH.
MeTo TOKPBITHS OIIEPATOPOB
[lenbto 3TOrO METOAA TECTUPOBAHUS SIBJSIETCS BBIOJIHEHHUE Ka)KJOrO OIllepaTropa Mporpammbl
XO0Ts OBl OJIUH Pa3.
3aganue:
Ecnu nns tectupoBaHus 3aAaTh 3Ha4eHUs iepeMeHHbIX 4 = 2, B= O, X=3, Oyzaer peanu3oBaH
MyTh ace, T. €. KAKIBINA ollepaTop MpOrpaMMbl BBIIOJHUTCS oAuH pa3 (puc. JI5.1, a). Ho ecnu
BHECTH B JITOPUTM OIIMOKH — 3aMEHHTH B TIEpBOM ycioBuu and Ha Or, a Bo BTopoMm X> 1 Ha
X<1 (puc. JI5.1, 6), uu ogHa ommbka He Oyner oOHapysxkeHa (Tabdmn. JI5.1). Kpome Toro, myTh
abd BooOre He OymeT OXBauyeH TECTOM, W €CJIM B HEM €CTh OMIMOKa, OHA TaKKe He OyjeT
oOHapyxena. B Tabi. JIS.1 oxxumaeMsblil pe3yabTar onpenesnsercs rno 6ok-cxeme Ha puc. JI5.1,
a, a pakTrueckuit — mno puc. JI5.1, 6.
Kak BumHO u3 3TOM TaONMIB, HU OJHA W3 BHECEHHBIX B aJTOPUTM OIMOOK HE Oyner
oOHapy»KeHa.
Tabnuya JI5.1. Pe3ynbTar TECTUPOBAHUS METOJOM MOKPBITHUS OIIEPaTOpOB

Oxmaaemblii DaAKTNYECKNA PeayneTat
Tect

pezyneTart pezyneTar TeCTMPOBaHWA
A=2 B=0,X=b X=25 X=25 HeycnelwHo
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A>landB/01 ¢
0

X=X/A

X/A

A=2o0r X< 1

Puc. JI5.1. Ilpumep anroputMa nporpaMmsl: @ — HPaBUIIbHBIN; 6 — ¢ OIIMOKOM

Metoa NOKpbITUS pelIeHNH (TOKPHITHS NEPEX0I0B)
CornacHo MeTOIy TOKpPBITHS pPEIICHHH KaKIO0e HalpaBlIeHHE Iepexoja JOJHKHO OBITh
peann3oBaHo, 10 KpaiHell Mepe, OAMH pa3. DTOT METO BKJIIOYAET B ce0sl KpUTEPUil MOKPBITHS
OIIEpaToOpOB, TaK KaK TPU BBITOJHEHWH BCEX HAINpPABICHUH IEPEXO0J0B BBIMOJHATCS BCE
OIepaTOphl, HAXOIAIINECS Ha ATUX HAMIPABICHUSIX.

Jlia mporpammsl, puBeAeHHON Ha puc. JI5.1, mOKpeITHE perieHnii MOXKET OBITh BBIITOJHEHO
JBYMsI T€CTaMH, MOKPBIBAIOIUMH NyTH {ace, abc!}, mubo {accl, abe}. J{ns 3Toro BeiOEepeM
CIIEYIOIINE UCXOAHbIC nanHble; {4 = 3, B= O, X=3} — B nepBom cityuae u {4 = 2, B=1, X=
1} — Bo BTOpOM. OHAKO MyTh, T1e X HE MEHSIETCs, OyaeT MPOBEPEH C BEPOATHOCTHIO 50 %o:
€CI BO BTOPOM YCIIOBHH BMeCTO ycioBust X> 1 3ammcano X<, To ommOka He Oyjaer
oOHapy»KeHa ABYMs TECTaMH.

Pesynberarhl TecTHpoBaHUs pUBEACHHI B Ta0m. JI15.2.

Tabnuya JI5.2. Pe3ynbTaT TECTUPOBAHUS METOJIOM MOKPBITUS pEIICHUI

M1 =3, B=0 X=2 X=1 X=1 HeycnewHo

Meroa MOKPBITUS YCIOBUN

OTOT METOA MOXKET JaTh Jy4YIIHe pe3yiabTaTbl IO CPABHEHUIO C MpeaplaymuMu. B
COOTBETCTBUM C METOJIOM IOKPBITHS YCIOBUI 3aIllUCBIBAETCS YMCIIO TECTOB, IOCTATOYHOE /IS
TOr0, YTOOBI BCE BO3MOXKHBIE PE3YJbTAaThl Ka)KJJOTO YCIOBMS B PEIICHUH BBINOJIHSUIUCH, 110
KpaliHeW Mepe, OIUH pas.

B paccmarpuBaemMoMm mpuMepe WMeeM uYeThipe ycimoBus: {A> 1, 5=0}, {4 = 2, X> 1}
CrnenoBarenbHO, TpeOyeTcss JOCTATOYHOE YMCIIO TECTOB, TAKOE, YTOOBI PeaTn30BaTh CUTYAIUH,
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rmed>1,A4A<1,5=0u#n#0 B Touke au/l =2, A *2, X> u T< 1 B Touke b. TecThl,
YAOBJICTBOPSIIOIINE KPUTEPHUIO TOKPBHITUS ycloBUU (Tabn. JI5.3), U COOTBETCTBYyIONIUE WM
MyTH:
a)d=25=0,X=4 ace;

0)A4 =1,5=1, X=0abc!.
Tabauya JI5.3. Pe3ynbTaThl TECTUPOBAHUS METOJIOM ITOKPBITHS YCIOBHI

O aaemMelin DIKTUUECKIMA PezyneTaT
TecT

pE3YNETAT pEIYALTAT TECTUPOE3H WA
M =2 B=0,X=4 =3 =3 HeycnewHo
A=1, B=1, X=0 *=0 X=1 YonewHo

MeTo OKPBITHSI pEIICHUN/yCTOBUI
Kputepuii moKpbITHS peleHuil/yCIoBril TpeOyeT Takoro J0CTaTOYHOTO HabOpa TECTOB, YTOOBI
BCE BO3MOXKHBIE PE3YNIbTAThl KAKJOTO YCIOBHS BBIIOJIHSUIMCH 0 KpallHEN Mepe OJMH pa3, BCE
pe3yJIbTaThl KaXA0ro PELIeHMs] BBINOJIHSUIMCH MO KpaliHeW Mepe OAuH pa3 U, KpoMe TOro,
KaKJOW TOUKE BX0J1a IIEpeJaBaJIOCh YIIPaBJICHUE 110 KpallHEH MEpe OJIMH Pas.
Henocrarku merona:

e * HE BCErJa MOYKHO IIPOBEPUTH BCE YCIIOBHUS;

e * HEBO3MOXXHO IIPOBEPUTH YCIIOBUS, KOTOPbIE CKPBITHI IPYTUMH YCIOBUSMU;

e * HEJI0OCTATOYHAsl YYBCTBUTEIBHOCTH K OIIMOKAM B JJOTMUECKUX BbIPA)KEHUSIX.
Tak, B paccMaTpruBaeMoOM MpHUMeEpE J1Ba TECTA METO/1a MOKPHITUS YCIOBUN
a)A=2,B=0,X=4ace;
06) A=1, B=1, X=0 abc!
OTBEYAIOT U KPUTEPHUIO MOKPBITUS pEIICHUI/yCIoBUil. DTO SABISIETCS CIEACTBUEM TOrO, UTO
OJIHU YCJIOBMSI NMPUBEJACHHBIX PEIICHUH CKPBIBAIOT JIPYrHMe YCIOBUS B ATUX pelleHusx. Tak,
ecnu ycinoBue A > 1 OyneT JO0XKHBIM, TPAHCIATOP MOXXET HE NpoBepATh ycioBus B= O,
MTOCKOJIbKY TP JTE000M pe3yibTate ycioBusi B= 0 pesynbrar peumenus ((A > )&(B=0)) npumer
3HaueHue s10dcy. To ecte B BapuaHTe Ha puc. JIS.1 He Bce pe3ynbrarbl BceX YCIOBHMU
BBITIOJTHATCS B IPOIIECCE TECTUPOBAHUS.

Paccmotpum peanmszanuio Toro ke mpumepa Ha puc. JI5.2. Hambosiee moiHOE MOKpHITHE

TECTaMU B OTOM CJIyda€ OCYHICCTBIACTCA Tak, YTOOBl BBINOJHSJINCH BCE BO3MOJKHBIC
PE3YIBbTATHI KAXXJA0I'0 IPOCTOr0 PCIICHUA.

b

J1J1s1 3TOrO HYXXHO TOKPBITH TyTH aceq (tect 4 = 2, B= 0, X=4), acé/x (tect A =3, B =1, X=
0), ab/x (tect A =0, B=0, X=0), abp (tect JI=0, B =0, X=2).
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[IpoTectupoBaB airoput™ Ha puc. JI5.2, HeTpyIHO YOETUTHCS B TOM, YTO KPUTEPHUH TTOKPHITHS
YCIIOBUIl M KPUTEPUH TOKPHITUS PEIICHHUI/yCIOBUI HEOCTATOYHO YyBCTBUTEIIBHBI K OLIHOKaM
B JIOTUYECKHUX BBIPAKCHHSIX.
MeTtoa KOMOMHATOPHOT'O MOKPHITHSL YCIOBUN
Kputepunii KOMOMHATOPHOTO MOKPBITHS YCIOBHH YIOBJIETBOPSET TAaKKE W KPUTEPHIM
MOKPBITUS PELICHUH, TOKPHITHUS YCIOBUHN U MOKPHITUS PELIEHU/yCI0BUH.
Or1oT MeTo] TpeOyeT CO3/1aHusl TaKOro YMCIIa TECTOB, YTOOBI BCE BO3MOXKHBIE KOMOWHAITUH
pE3yJIBTaTOB YCIOBUS B KAKJOM PELICHMM BBIIOJHSIMCH IO KpaiiHed mepe onud pas. Ilo
3TOMY KPUTEPHUIO B pACCMAaTPUBAEMOM MPUMEPE JOJDKHBI OBITh TOKPBITHI TECTAMU CIIETYIOIIHE
BOCEMb KOMOMHAIIMH:

1.4>1,B=0.5.4=2 X> 1.

2.4A4>1,Bg¢ 0.

3.4<1,B=0.

4. A< 1,Bo 0.

6.4=2,1.

7. A2, X> 1.

8. Ap2, X< 1.
g Toro uyToOBl MPOTECTUPOBATh 3TH KOMOMHAIMM, HEOOsA3aTeJIbHO MCIOJIb30BaTh BcE &
TecToB. MAaKTUYECKU OHU MOTYT OBITh TOKPBITHI YETHIPbMsI TecTamMu (Tadur. JI5.4):

* A =2, B=10, X=4 (nokpsiBaer 1,5);

* A =2, B=1,X= 1 (nokpsiBaer 2,6);

*A4=0,5, B=0, X= 2 (nokpsiBaer 3, 7);

* 4 =1 B =0, X= (nokpsiBaer 4, 8 _.

Tabnuya J15.4. Pe3ynpTaThl TECTUPOBAHUS METO10M KOMOMHATOPHOI'O TIOKPBITUS YCIIOBHM

Ilopsinok BbIMOTHEHHS PA0OTHI

1. CropoekTupoBaTh TECTBl 10 TNPHHIMIY «OEIOro AmuUKa» Il TPOTrPaMMBI,
paszpabotanHoi B mabopatopHoil pabore Ne 4. Mcmonb30BaTh CXEMbl alTOPUTMOB,
pa3paboTaHHbBIC M YTOYHEHHBIC B JJA0OpATOPHBIX padorax Ne 2, 3.

2. BpIOpaTh HECKOJBKO alrOPUTMOB MJIsi TECTUPOBAHUS W O003HAYMTH OyKBaMHU WIIH
U paMu BETBH ITHX aJITOPUTMOB.

3. Bemmcares MyTH ajJropuTMa, KOTOpBIC JOJDKHBI OBITh TNPOBEPEHBI TECTAMHU IS
BBIOPaHHOTO METOa TECTUPOBAHUSI.

4. 3amucarh TECThI, KOTOPBIC TO3BOJIAT MPOUTH IO MYTSIM AJITOPUTMA.
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5. IlpotectupoBarh pa3pabOTaHHYIO BaMH IMporpammy. PesymbraTtsl odopMuTh B BHUzE
Tabmuir (cm. Tadma. JIS.1— JI5.4).
6. IIpoBepuTh Bce BUIBI TECTOB U CIIENIATh BBIBOJBI 00 UX 3((EKTUBHOCTH.
dopma npenocTraBiIeHUs pe3yJbTaTa
— biok — cxema.
— Kopg nmporpaMmsi.
Kpurepum ouenku:

«OTINYHO» - TEOPETHUYECKOE COJAEp)KaHHE Kypca OCBOCHO MOJHOCTHIO, Oe3 mpoOelnos,
yMeHHsI CPOPMUPOBAHBI, BCE MPEIyCMOTPEHHbIE MPOrpaMMoil yueOHbIe 3aJJaHUs BBITIOJHEHHI,
Ka4eCTBO UX BBIINIOJHEHHUS OLIEHEHO BBICOKO.

—«XO0poIlI0» - TEOPETUUECKOe COAepk aHHEe Kypca OCBOEHO MOJIHOCThbIO, Oe3 mpolesoB,
HEKOTOpble yMEHUsS C(HOPMUPOBAHBI HEIOCTATOYHO, BCE MPEIyCMOTPEHHBIE MPOTrpamMMoOin
y4eOHBI€ 3aJJaHNS BBIIIOJIHEHBI, HEKOTOPBIE BU/IbI 33JAHUI BHITTOJIHEHBI C OIIMOKAMH.

—«Y IOBJETBOPUTEIILHO» - TEOPETUUYECKOE COJEpPKAHUE Kypca OCBOEHO YaCTUYHO, HO
poOebl HE HOCAT CYIIECTBEHHOTO XapakTepa, He0OXOAMMbIE YMEHUS padOThl C OCBOEHHBIM
MaTepHaioM B OCHOBHOM C(OPMHUPOBAHBI, OOJBIIMHCTBO MPEAYCMOTPEHHBIX HPOTPaMMOM
oOyueHus: y4eOHBIX 3aJlaHUi BBHIMOJHEHO, HEKOTOPbIE W3 BBIMOJIHEHHBIX 33/IaHUN COAep)Kat
OIIHUOKH.

—«HeynoBieTBOpUTENBHO» - TEOPETUYECKOE COJEpKaHHE Kypca HE OCBOEHO,
HeoOXoIuMBbIe YMEHHs He c(hOPMHUPOBAHBI, BBINIOJIHEHHBIC YYeOHbIE 3aaHus cOAepkKaT rpyobie
OIIHOKH.

IIpakTnueckoe 3ansaTne Ne 3,4 TecTupoBaHue «4epPHBIM SIIIMKOM)

Hean padoTbi:
— Hayuutbcs ¢opMupoBaTh aaropuTMbl pa3pabOTKU MPOTPAMMHBIX MOAYJIEH B
COOTBETCTBHH C TEXHHUUYECKUM 3aJJaHUEM,
— BemonnaTe OTJIAJIKY MpOrpaMMHBIX MOAyJen c HCIIOIB30BaHUEM
CIIENUAIN3UPOBAHHBIX IIPOTPAMMHBIX CPEICTB;
— BBINOAHATH TECTUPOBAHKE IPOTPAMMHBIX MOJTYJEH;
— OcyuiecTBiATh peaKkTOPUHT U ONTUMHU3AIMIO IPOTPAMMHOI0 KOJA.

Beimosinus patdory, Bel Oyaere:

ymems:

— @opMupOBaTh AITOPUTMBI Pa3pabOTKHW TPOTPAMMHBIX MOJYJIEH B COOTBETCTBUH C
TEXHNUYCCKHM 3a/ITaHUCM.

- OLICHKa CJIOKHOCTH aJIrOpUTMa.

— Co3spaBaTb mporpaMmMy 1o pa3paboTaHHOMY aJTOPUTMY KaK OTAEIbHBIA MOAYIIb.

- OCYH_ICCTBJ'IHTB pa3pa60TI<y KOJZa HIpOorpaMMHOI0 MOAYJIA Ha A3bIKaX HU3KOI'O0 YPOBHSA U
BBICOKOI'O ypOBHeﬁ B TOM 4YMCJIC AJId MOOMJIBHBIX HJ'IaT(l)OpM.

—  BruimonssaTe OTJIaJIKy U TCCTUPOBAHUC MMPOTrpaMMbl Ha YPOBHE MOAYJIA.

—  OdopMasaTs TOKyMEHTAIIMIO Ha TPOTPaMMHBIE CPE/ICTBA.

— IlpumeHATh MHCTPYMEHTAIbHBIE CPE/ICTBA OTIAIKH MPOTPAMMHOT0 O0EeCTIeUeHHS.

— BrmonHaTs onTHMH3aIMIO U pe(PaKTOPHHT MPOTPAMMHOTO KOJIa.

— PabortaTh ¢ cucTemMoii KOHTPOJISI BEpCUH.

MarepunanbHoe obecnieyeHue:

— MyneTUMeIUitHBIE  CPEACTBA  XpaHEHWs, TMepeAayd W MPEICTaBICHUS
nHpopMaIuu.
KpaTkue TeopeTnyeckue cBeIeHUS:
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TectupoBaHue «4epHOTO SIMIMKa» — 3TO METOJ TECTUPOBAHUS (PYHKIIMOHAILHOTO MOBEACHHS
o0BbeKTa (MpOrpaMMHOM CUCTEMBI) C TOUYKH 3PEHHUS BHEIITHETO MHUPA.
OcHOBHast 3a7aya TECTUPOBIIMKA JUISI JIAHHOTO MeETOJa TECTHPOBAHUSA COCTOMT B
MOCIIEZIOBATEIBHON MPOBEPKE COOTBETCTBUA MOBEJEHUS CUCTeMbl TpeOoBaHusM. Kpome Toro,
TECTUPOBUIMK JIOJDKEH MPOBEPHUTH PA0OTy CHCTEMBbI B KPUTHYECKUX CHUTYallUIX — B CIIydae
M0/1a4yyl HEBEPHBIX BXOJHBIX 3HaueHUil. B uueanbHON cUTyallMy BCe BapUaHThl KPUTUYECKUX
CUTyallMi JOJDKHBI OBITh ONHCAHBI B TPEOOBAaHUSAX HA CHCTEMY, U TECTUPOBIIMKY OCTaeTCs
TOJIBKO TPUAYMBIBATh KOHKPETHBIE MPOBEPKH 3TUX TpeboBanuii. OgHAKO HA caMoM Jelie B
pe3yabTaTe TECTUPOBaHUS OOBIYHO BBISABIISIOTCS CIEAYIOIIUE MPOOIEMBI CUCTEMBI:
* IOBEJICHUE CUCTEMbI HE COOTBETCTBYET TPEOOBAHUSM;
* B CUTYyalusiX, HE MPEAYCMOTPEHHBIX TPEOOBAaHUSAMH, CHCTEMa BEAET ce0sl HeaJeKBaTHO
(mpu 3TOM MO/ Hea/leKBaTHBIM IOBEACHHEM MOXKET IOHMUMAThCs KaK IOJIHBIM Kpax
CUCTEMBI, TaK U BOOOIIe JII000€e MOBEACHHE, HE OMMMCAaHHOE B TPEOOBAHUSX).
B nepBoM ciiydae oObIYHO TPeOyIOTCSI M3MEHEHUS IPOrpaMMHOrO KOJa, Topa3fo pexe —
u3MeHeHHuss TpeOoBanmii. l3MeHeHne TpeOOBaHWII MOXeT MOTpebOBaThCs M3-32 HX
MIPOTUBOPEYUBOCTH (HECKOJIBKO Pa3HBIX TPEOOBAaHUU OMUCHIBAIOT Pa3HbIE MOJAEIU MOBEACHUS
CHCTEMBI B OJIHOM U TOH K€ CUTYyalliu) WK HEKOPPEKTHOCTH (TpeOOBaHHUS HE COOTBETCTBYIOT
JEHCTBUTENHLHOCTH).
Bo BTOpOM ciyyae oiHO3HAUHO TPEOYIOTCS H3MEHEHUS TPEOOBAHMI BBUY MX HETIOJTHOTH — B
TpeOOBaHUSAX SIBHO HE YYTEHA CUTYyallUs, MPUBOIAIIAS K HEaJEKBATHOMY MOBEJACHUIO CUCTEMBI.

MeTtoabl «YCPHOT'O ALK 00ecneynBaroT:

* SKBUBAJICHTHOE pa30HeHHE;

* aHAJIM3 TPAaHUYHBIX 3HAYCHUI;

* AaHAJIU3 IPUYMNHHO-CIIEICTBEHHBIX CBA3EH;

* IPEANONIOKEHHE 00 OIINOKE.
DOKBHUBAJICHTHOE pa30MEHUE COCTOUT B pa30MEHUHU BXOAHOH OOJIACTH JaHHBIX MPOTrPaMMBbl Ha
KOHEYHOE YMCJIO KJIAacCOB HKBMBAJIEHTHOCTH TaK, 4YTOOBI KaXXIbli TECT, SBIISIFOIIMICS
MPEJCTaBUTENIEM HEKOTOPOro Kiacca, ObLI JKBHUBAJEHTEH JOOOMY APYroMy TECTY 3TOrO
kjacca. Kiacchl SKBUBaJ€HTHOCTH BBIIEISIOTCS IyTeM Iiepedopa BXOIHBIX YCIOBHM H
pa3bueHuss ux Ha nBe (Wi Oomnee) rpynmbl. [Ipw 3TOM paznuyarOT [ABa THIA KIACCOB
SKBUBAJIEHTHOCTH: MpaBWJIbHbIE, 3aJalOlIUE€ BXOAHbIE JIaHHBIE JUId [POrpPaMMBbl, U
HEeMpaBUIIbHbIE, OCHOBAHHbBIC HA 33JJaHUU OIIMOOYHBIX BXOJHBIX 3HaueHMil. PazpaboTka TecToB
METOJIOM SKBHMBAJICHTHOIO DPa30MEHHs OCYLIECTBISETCS B JiBa JTama: BBIJIEIEHHE KJIACCOB
HKBHUBAJIEHTHOCTH U TOCTpoeHHEe TecToB. IIpu MOCTpoeHHH TEeCTOB, OCHOBAHHBIX Ha BBIOOpE
BXOJIHBIX JIaHHBIX, IIPOBOJAMTCS CHMBOJHMYECKOE BBINOJIHEHUE MporpaMMbl. OnHa U3 Leiei,
KOTOpasi CTOUT Nepe]] pa3pabOTYMKOM TECTOB — COKpAllleHHE KOJIMYECTBA TECTOB, YTOOBI
YIOKUTbCA B AJCKBAaTHBIE CPOKM TECTUPOBAHUSA, HO IPU ITOM HE NPOIYCTUTh CEPHE3HBIX
omuOoKk. MMeHHO uIsi ATUX TeJed HCIONb3yeTcsl TEeXHHWKa pa3OMeHus Ha KJIacChl
HKBHUBAJIEHTHOCTH, KOTOpas M 3aKIIOYaeTcs B pa30MEHUMH BCEro HaboOpa TECTOB Ha KJIAcChl
SKBUBAJIEHTHOCTH C ITOCJIEAYIOINM COKPALIEHUEM YUCIIA TECTOB.
AHanu3 TpaHWYHBIX 3HAYEHUH — OTO TPOBEpKa OIMMUOOK Ha TpaHHUIAX KIACCOB
SKBUBAJECHTHOCTH. ECIM TeXHMKAa aHamM3a KJIacCOB 3KBHBAJICHTHOCTH OPHEHTHUPOBAHA HA
TECTOBOE MOKPBITUE, TO ITA TEXHUKA OCHOBaHA Ha pUcKkax. OHa OCHOBBIBAETCS Ha UIEE O TOM,
YTO IporpaMMa MOXKET «JaTh cOoil» B 00JAaCTHM TpaHUYHBIX 3HAYEHHH, MOCKOJBKY MpHU
pa3paboTke 60IbIIOE YUCIIO MPOOJIEM BOSHUKAET UMEHHO HA IPAaHUIAX BXOAHBIX NEPEMEHHBIX.
Jlasxe eciii SKBHUBAJICHTHBIE KJIAacChl HaWIEHbl MPAaBUIBHO, TO T'PAaHUYHbBIE 3HAYEHHUS MOTYT
ObITh OIIMOOYHO OTHECEHbI K ApPyroMy kiaccy. OddekTruBHOe NpUMEHEHHE STOW TEXHHKH
3aBUCHUT OT CIHOCOOHOCTH IMPaBMJILHO BBIJIEIHUTH KJIACChl SKBHUBAJEHTHOCTH U 3aTe€M BBIOpATh
TECThI JIJIs1 TPOBEPKHU T'PAHULL ITUX KJIACCOB.
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AHanu3 NpUYMHHO-CIIECTBEHHBIX CBA3EH MPOUCXOAUT cleayromuM obpaszoM. Crenndukaus
pazOuBaeTcsi Ha paboume ydacTku. B crnermudukanuu onpeaensieTcss MHOKECTBO NMPUYUH M
cleACTBUM  (MOJ NPUYMHOW IOHMMAeTCs OTAEIbHOE BXOAHOE YCIOBHUE WIM KJacc
9KBUBAJIEHTHOCTH, CJIEJCTBUE IPEICTABIsET cOO0I BBIXOJHOE YCIOBHE MM IpeoOpa3oBaHHE
cucrembl). Ha ocHOBe aHamm3a CEMaHTUYECKOTO COJCpKAaHUSA CHEHU(UKAUN CTPOUTCS
Tabaula HUCTMHHOCTH, B KOTOPOM IOCIIEAOBAaTENbHO NEpeOUparoTCsl BCEBO3MOXKHbBIE
KOMOWHAIIMM TPUYUH M OINPEICNISIOTCS CIEACTBUA JUIS KaKJOW KOMOWHAIIMM TPHYUH.
HenocraTtkom 3T0ro noaxosa sBisieTcs II0X0e Ucciel0BaHUE TPAaHUYHBIX YCIOBHH.
[Ipennonoxenne o0 OomMOKEe B 3HAUYUTEILHOW CTENIEHM OCHOBAaHO Ha MHTyHUUH. OCHOBHas
uzes METOa COCTOUT B TOM, YTOOBI COCTABUThH CIIMCOK, KOTOPBIM MEPEUYUCISIET BO3MOXKHBIE
OLIMOKU M CHUTYyallUH, B KOTOPBIX 3TU OLIMOKM MOIJM mIposiBUThesA. Ilocne aToro Ha ocHoBe
CIIMCKA COCTABJIAIOTCS TECTHI.

Bo BpeMs MOATOTOBKM K TECTUPOBAHUIO METOJOM «UEPHOTO SIIMKA» CTPOSTCS TAOIUILBI
YCIOBUM, TNPUYMHHO-CIIEACTBEHHBbIEe Trpadpl u  obimactu pa3duBku. Kpome Toro,
MOJITOTABIIMBAIOTCS TECTOBBIE HAOOPHI, YUNTHIBAIOLINE ITAPAMETPHI M YCIOBUS CPEIbl, KOTOPbIE
BJIMSIOT Ha MOBEACHUE (QYHKIUH.

3ananne:

[Iycth HE0OXOAMMO BBINOJHUTH TECTUPOBAHHE IMPOrPaMMbl, ONPEAEISIOMEH TOUYKY
nepeceyeHuss JByX IMpsAMBIX Ha IwlockocTd. [IlomyTHo, oOHa JOMKHA  OHpPENENsTH
napajiesIbHOCTh NPSMON OJTHON MX Ocell KOOpIUHAT.

B ocHOBe nmporpammel JIEKUT PELICHUE CUCTEMBI JIMHEHHBIX YPaBHEHUM:

Ax+By=CuDx+Ey=F.

1. Hcnonp3ys MeTod JKBHUBAJEHTHBIX pa30OMeHMil, IoaydaeMm s BceX
KO3 (PHUIMEHTOB OJMH NPABUIIBHBIM KJIACC 3KBUBAJIEHTHOCTU (KO3()(UILIMEHT - BellecTBEHHOE
YHCII0) W OJWH HENpPaBWIbHBIN (Kod(hduiueHT - He BemecTBeHHOE 4ducio). OTKyaa MOXKHO
IPEUIOKUTh 7 TECTOB:

® TI00YEPEIHO KAKIBIN 13 KOA()(PHUIIMEHTOB - HE BEIIECTBEHHOE YHUCIIO.

2. ITo meToy rpaHMYHBIX YCJIOBMIi:

MO)XHO CUUTaTh, 4YTO JUISl HMCXOJHBIX JQHHBIX TI'PAHUYHBIE YCJIOBHSI OTCYTCTBYIOT
(k03¢ purrienTs! - ";1r00bIe"; BEIIECTBEHHBIE YUCIIA);

JUI pe3yJIbTaTOB - IOJIY4YaeM, YTO BO3MOJKHBl BAapUaHTBI: €IUHCTBEHHOE PEILECHUE,
MpsIMbIE€ CIMBAIOTCS (MHOXKECTBO PEIICHMI), MpsIMble MapajuleabHbl (OTCYTCTBUE DPELIEHUIN).
CrenoBarenbHO, MOKHO MIPEUIOKUTH TECTHI, C Pe3yJIbTaTaMU BHYTpH 00J1acTu:

ITopsinok BbINOJIHEHHS PA0OTHI
— CocTaBUTh MaTeMaTHYECKYIO MOJIENH 3aauu.
— BriOpatb 1 060cHOBaTH HanboJee palMOHAIBHBINA METO]T PEIICHUS 3a/1a4H;
PazpaboTtatrh anroput™ ajist pereHus 3a1auu.
— Hamnucars 1 oTmaauTh nporpammy.
dopma npeaocraBjieHus pe3yJibTaTa
— brnok — cxema.
— Kopa nporpammsl.
Kpurepun ouenku:

«OTINYHO» - TEOPETHUYECKOE COJep)KaHHe Kypca OCBOCHO MOJHOCTHbIO, Oe3 mpoOenos,
yMEHHsI CPOPMUPOBAHBI, BCE MPETYCMOTPEHHbIE IPOrpaMMOiil yueOHbIE 3a/laHUSI BHINOJIHEHBDI,
KaueCTBO UX BBITNIOJHEHHUS OLIEHEHO BBICOKO.

—«XO0poIIo» - TEOPETUIECKOE COJEPKAHNE Kypca OCBOECHO IOJIHOCTBIO, 0€3 Mpo0enos,
HEKOTOpble yMEHHs C(HOPMHUPOBAHBI HENOCTATOYHO, BCE IPEIyCMOTPEHHBIE MPOTrpamMMoOin
y4ueOHbI€ 3aJJaHNS BBINOJIHEHBI, HEKOTOPBIE BU/IbI 3aJaHUH BBIMOJIHEHBI C OIINOKaAMH.

—«Y IOBIIETBOPUTENBHO» - TEOPETUYECKOE COJEPKAHHE Kypca OCBOEHO YaCTUYHO, HO
poOesbl He HOCAT CYIIECTBEHHOT'O XapakTepa, HEOOXOIUMBbIE YMEHHs pabOThl C OCBOCHHBIM
MaTepHajioM B OCHOBHOM C(OPMUPOBaHBI, OOJBIIMHCTBO NPEAYCMOTPEHHBIX IPOTrpaMMOi
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oOyueHUs: y4eOHBIX 3aJaHUl BBHITIOJHEHO, HEKOTOPHIE W3 BBIOJIHEHHBIX 3aJlaHUN COJEpiKaT
OIIIMOKU.

—«HeynoBiaeTBOPUTENILHO» - TEOPETUYECKOE COJACpKaHME Kypca HE OCBOCHO,
HEO0OXOMMBbIC YMEHHUSI HE CPOPMHUPOBAHBI, BHIMIOJHEHHBIE YUeOHBIC 3aaHuUs COIepKaAT IpyoObIe
OIITHOKH.

JladoparopHnoe 3ansaTue Nel,2,3,4,5,6,7,8,9,10 Moay.ibHOe TecTUPpOBaHUE
esan padoThi:

— Hayuuthcs ¢GopMUpOBaTH aNTOPUTMBI  pa3pabOTKH MPOTPAMMHBIX MOAYJICH B
COOTBETCTBUH C TCXHUYCCKUM 3aJJaHUECM,

— BremonHATh OTJIAJIKY MIPOrpaMMHBIX MoayJei c HCIIOJIb30BAHUEM
CHEIMaTU3UPOBAHHBIX MPOTPAMMHBIX CPEJICTB;

— BbInonHsaTh TECTUPOBaHKE MPOTPAMMHBIX MOJTYJICH;

— OcymecTBIATh peaKTOPUHT U ONTHMH3AIHIO IIPOTPAMMHOTO KOJA.

Brinoainus padorty, Bel Oynere:

ymems:

— @opMupOBaTh AITOPUTMBI Pa3pabOTKHW TPOTPAMMHBIX MOJYJIEH B COOTBETCTBUH C
TEXHUYECKUM 3aJaHHEM.

— OrueHka ClI0)KHOCTH alrOpUTMA.

— CosgaBath IporpaMmy 1o pa3pab0TaHHOMY aJITOPUTMY KaK OTAEIbHBIN MOTYJIb.

—  OcymecTBnsaTh pa3pabOTKy KOAa MPOrpaMMHOTO MOIYJSl Ha SI3bIKaX HHU3KOTO YPOBHS H
BBICOKOT'O YPOBHEH B TOM YHCJIC JISI MOOMJIBHBIX IIaT(HOpM.

— BrImonHsATE 0THAaAKY M TECTHPOBAHUE MTPOTPAMMEL HA YPOBHE MOJTYJISL.

—  O¢opMIATh TOKyMEHTAIHIO Ha TIPOrPAMMHBIE CPE/ICTBA.

— [IpumeHATh HHCTPYMEHTANIBHBIE CPEICTBA OTJIAIKU TPOTPAMMHOT0 00ECTIeYEHHS.

— BpmonHsTe onTHMH3aNHIo ¥ peaKTOPUHT MPOTPAMMHOTO KOJIa.

— PaboraTh ¢ cuctemMoil KOHTPOJISI BEpCUIL.

MarepunanbHoe obecnedeHue:
— MynbpTUMenuiiHbIE  CpelcTBa  XpaHEHHs, Iepeladyd W IPeICTaBICHUS
nH(pOpMaLINH.
Kparkue Teopernyeckue CBeACHUA:

3aganue:

— M3yunTth OCHOBBI pa3pabOTKU MOAYJIbHBIX TECTOB

— IlomyuuThs HaBbIKH paboThl co cpenacrBamu TectupoBaHus Unit Testing Frameworkot
Microsoft, NUnit.

— MW3yuuts cpeacta TectupoBanus, AoctynHbie B VisualStudio—Unit TestingFramework,
NUnit. JlomyckaeTcst HCHOJB30BAHUE aJbTEPHATUBHBIX CPEACTB  (HEOOXOAMMO
COIJIACOBAThH C IMIPETOIaBaTeNeM).

— Pa3zpabotaTe HabOp unit-TeCTOB IS AITOPUTMA B COOTBETCTBUU C HOMEPOM BapHaHTA.

— Peanu3oBarh anropuTM B COOTBETCTBHM C HOMEPOM BapHaHTa Ha JIOOOM S3BIKE,
noanepxxkuaeMoM 1uiargopmoit .NET. Mcnonb3oBanue npyrux si3bIKOB HEOOXOIUMO
3apaHee cOoracoBaTh ¢ IPENoAaBaTeeM.

— ObecneynTh MAaKCUMaJIbHO BO3MOYKHOE MOKPBITHE KOJIa TECTAMHU.

— IlpompemoncTpupoBath: PaboTaromyto GyHKIIMOHATEHOCTh B COOTBETCTBUU C 33JaHHUEM;
[Ipoxonsuue unit-TecTsl.

[Tpu peanuzanuu anropurMa HeoOXOMMO YUUTHIBATH CIEAYIOIINE TPeOOBAHUS:

— OO0nem Habopa gaHHBIX —He MeHee 500 MIJIJTHOHOB JIEMEHTOB.
— IloTpebnsiemble alropuTMOM HCTOYHMKHM JAHHBIX 3aJaloTcsl UHTepdeiicom
IEnumerable<T>.
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— Pesynbrar paboTsl anroputma npenactasieH uarepdericom [Enumerable<T>.
— Tlapamerpusyembie yCIOBHS /IS aJITOPUTMa 3a1ar0Tcs neneratamu Func<T, bool>.
— Ilpu 3amwure HeEoOXOIUMO MPOJAEMOHCTPUPOBATH IMOHUMAHHE PEATHM30BAHHOTIO
aNropuTMa
B KauecTBe CIIPABOYHBIX MaTepUajoB IpeiaraeTcs Habop CTaTe:
http://msdn.microsoft.com/ru-ru/library/dd264975.aspx
IMopsiTok BHINOJTHEHHS PAOOTHI
— CocTaBUTbh MaTEMaTUYECKYIO MOJIECIb 3a/Ja4H.
— BreiOpatb u 060cHOBaTh HanboJee palMOHANBHBIN METO/T PELLICHUS 3aauu;
— PazpaboraTh anroputm [ist pelieHus 3a/1aum.
— Hanwucartp u oTnaAUTh IPOrpamMmy.
dopma npenocTraBiieHus pe3yJbTaTa
— biok — cxema.
— Kog nmporpaMmsi.
Kpurepum ouenkmu:

«OTINMYHO» - TEOPETHUUECKOE COJIEp’KaHUE Kypca OCBOEHO IOJHOCTHIO, 0e3 MpoOenos,
yMeHUs chOpMHUPOBaHBI, BCE MPEIyCMOTPEHHBIE MPOrpaMMOi yueOHbIE 3aJjaHus BBIITOJHEHBI,
KAaueCTBO MX BBIIOJIHEHHUS OLICHEHO BBICOKO.

—«XO0poIlI0» - TEOPETHIECKOe COoAepkKaHHEe Kypca OCBOEHO MOJHOCTHIO, Oe3 mpoOesoB,
HEKOTOpble yMEHHS C(HOPMHUPOBAHBI HENOCTATOYHO, BCE MPEIYCMOTPEHHBIE MPOTrpamMMOin
y4eOHbIe 3a/JaHHsI BBITIOJTHEHBI, HEKOTOPBIC BU/IbI 3a/JaHIH BBITIOJIHEHBI C OIIMOKAMH.

—«Y IOBIETBOPUTEIBHO» - TEOPETUYECKOE COJIepKaHHE Kypca OCBOEHO YacTUYHO, HO
MpoOeNbl HE HOCAT CYIIECTBEHHOTO XapakTepa, He0OXOAUMbIE YMEHUS padOThl C OCBOEHHBIM
MaTepHaioM B OCHOBHOM C(OPMHUPOBAHBI, OOJBIIMHCTBO MPEAYCMOTPEHHBIX HPOTPaMMOM
oOyueHus: y4eOHBIX 3aJaHUI BBIMOJIHEHO, HEKOTOPHIE M3 BBIOJIHEHHBIX 33JaHUN COAepKar
OIHOKH.

—«HeynoBaeTBOPUTENBHO» - TEOPETHYECKOE COAEpP)KAaHWE Kypca HE OCBOEHO,
HeoOxouMBbIe YMEHHs He c(hOpMHUPOBaHBI, BHIMIOJHEHHBIE YUeOHbIE 3aaHus coAepkKaT rpyobie
OIH1OKH.

Jladoparopnoe 3ansaTue Ne 11,12, 13, 14, 15,16, 17, 18, 19,20 UnTerpanuontoe
TeCTHUPOBaHHE
Hean pa6oTb:
— Hayuutbcss ¢opMupoBaTh ajaropuTMbl pa3pabOTKU MPOTPAMMHBIX MOAYJIEH B
COOTBETCTBUH C TEXHHUUYECKUM 3aJJaHUEM,
— BsmonnaTe OTJIAZIKY MpOrpaMMHBIX MoOAyJein c HCIIOIB30BAaHUEM
CHEIHATM3UPOBAHHBIX IPOTPAMMHBIX CPEJICTB;
— Brmonasarts TECTUPOBAHUEC IIPOTrPAMMHBIX MO)Iy.]'IeI\/'I;
— OcyuiecTBiATh peaKkTOPUHT U ONTUMU3AIMIO IPOTPAMMHOI0 KOJA.

Beinosinus patdory, Bel Oyaere:

ymembo:

— @opMupOBaTh AITOPUTMBI Pa3pabOTKH TIPOTPAMMHBIX MOJYJIEH B COOTBETCTBUH C
TEXHUYCCKHM 3a/ITaHUCM.

- OHGHKa CJIOKHOCTH aJIrOpUTMa.

— Co3zpaBaTb mporpaMMy 1o pa3paboTaHHOMY aJTOPUTMY Kak OTAEIbHBIA MOAYIIb.

- OCYH_ICCTBJ'IHTI) pa3pa60TI<y KOJZa HIpOrpaMMHOI0 MOAYJIA Ha A3bIKaX HU3KOIO0 YPOBHSA U
BBICOKOI'O ypOBHeﬁ B TOM YHUCJIC OJIA MOOMJIBHBIX HJ'IaT(i)OpM.

—  BruimonssaTe OTJIaZIKy U TCCTUPOBAHUC MMPOTrpaMMbl Ha YPOBHE MOIYJIA.

—  OdopMIsITh ZOKYMEHTALMIO Ha IPOTPaMMHEBIE CPEACTBA.

- HpI/IMCHﬂTL HUHCTPYMCHTAJILHBIC CPCACTBA OTJIIAJKU IPOTPaMMHOI0 obecrieueHus.

— BrumonssaTe OIITUMU3AIIUI0 U pe(l)aKTOpI/IHF nporpaMMHOro Kozaa.
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— PabortaTh ¢ cucTeMoli KOHTPOJISI BEpCHUH.

MarepunanbHoe obecrnieyeHue:
— MynbpTUMenuiHbBIE CPeICTBA XpaHEHUs, IEPEAaYu U MpeACTaBICHUS
3aganue:
[IpoBecTH WHTETPALlMOHHOE TECTHPOBAHUE TMPOrPAMMBI, OCYIIECTBISIONICH BBIUYUCICHHUE
CUCTEMBI (PYHKIIHUH.

1. Bce cocraBmgomue cucreMy (QYHKIMHM, Kak TPUTOHOMETPUYECKHE, TaKk U
norapuMuuecKue, OJKHBI ObITh BBIpaXKEHBI uepe3 0a3oBble (TPUTOHOMETPHYECKAs
3aBHCHUT OT BapHAaHTA; Jiorapu(pMudeckas - HaTypaJbHBINA JOTapudm).

2. CTpyKTypa HPHIOXKEHHUS, TECTUPYEMOro B paMKax 1ab0opaTOpHO paboThl, JOJIKHA
BBITJISAETh crenyomuM — obpazom  (mpumep — mpuBeACH Ui 0a30BOit
TPUTOHOMETPUYECKON (QYyHKIIHUH Sin(Xx)):

Cucrema pymxuni

Adpyruwe
TPUIOHOMET pUMeCKne
Dy HK LN Apyrue
peanniaumm
nor apwgmMmos

cosi(x) \ J\
- | T

sini{x) In{x)

338MNCMMOCTL MOAYNEN

3. O6e ”6azoBbie”pyHKIHH (B MpUMepe BbIIe - sin(X) U In(x)) T0MKHBI ObITh pPeaTU30BaHBI
MpyU  TOMOIIMM PA3JoKEHUsT B Ppsaa C 3aJaBaeMol  morperrHocThio. lcmonb3oBaTh
TPUTOHOMETpHUYECKHe / Iorapupmudeckre mnpeoOpa3oBaHUs g YHOPOIICHUs (QYHKIIHIA
SATIPEIIEHO. Jna KAXJIOT'O Moaysst TOJKHBI OBITH peau30BaHbl TAOJIMYHBIC 3arTyIIKH.
IIpu »ToM, HeoOXOaWMO HaWTH O00JAacCTh JOMYCTUMBIX 3HAaYeHWH QyHKUUNA, H, TpH
HEO0OXO0IMMOCTH, ONIPEACTUTh B3aHMO3aBUCHMBIC TOUKH B MOTYJISIX.

4. PazpaboTaHHOE MPUIIOKEHHE JOKHO MO3BOJISTH BBIBOJUTH 3HAUEHUS, BbIIaBaeMOE JTFOOBIM
MOJyJIeM cucTeMbl, B (aitn Buna «X, PesynapraTel Monyns (X)», MO3BOJISIONIEE MPOU3BOIBLHO
MEHSTH IIar HapammBaHus X. Pa3znenutens B (aiiine MOXHO UCTIOTB30BaTh MPOU3BOJIBHBIN.
[TopsiToK BBITOTHEHUS PAOOTHI:

1. PazpaboTaTh npuioxkeHue, pyKoBOACTBYSICh IPUBEIEHHBIMHU BHIIIE MTPABHIIAMHU.

2.C momomisio JUNIT4 pa3paboTarh TECTOBOE MOKPBITHE CHCTEMBI (DYHKITUH, TIPOBEIS aHAIH3
SKBHUBAJIIEHTHOCTU U YYUTHIBasi OCOOGHHOCTH cucTeMbl (pyHKuuH. [l aHanu3a 0ocOOCHHOCTEMH
cucTeMbl (QYHKIMHA W  COCTaBIAIOIMIMX €€ YacTe MOXXHO  HCIOJIb30BaTh  CalT
https://www.wolframalpha.com/.

3. CoOpaTh mpHIIOKEHHE, COCTOSIIIEee U3 3ariymiek. [[poBecTn HHTETpanuio MPUIIOKeHus 1o |
MOJIYJII0, ¢ OOOCHOBAaHUEM CTPATETMM MHTETPALUU, MTPOBEIECHUEM MHTETPAIIMOHHBIX TECTOB U
KOHTPOJIEM TECTOBOTO MOKPBITUSI CUCTEMBI (DYHKITHIA.
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1.1 Cucrema ypaBHeHui

(((cot(:)z) -sec(.t))z) —(cot(x)—cos(z))

tan(z)

if 2<0

sec(r)+tan{r)

3
In(z)—log oz 5 %
(((( (L:(g:“;( ) ) )-logz(a:)) if >0

2  Bomoanenne
2.1 JImarpamma Kaaccon

/ \
e I
|7 . :

Tageet
Log
N
N \

e g

2.2 Onucanme TeCTOBOTO NOKPLITH

((((mm’)ﬂt(:l):)—(M(r)-«-t:))) oed

sy

owir)-tamir)

Dyuxims nepromBas, onpeacacna #a 5 < x — 2am <0
Kpacstic Tousm:

s<r<0

r=-15T08,y=10

r= 21904,y =0.1202

r=-23197,y=0

r<r<w

r=-4713,y=0

Inf y 2
(((——( ’L?;;'(‘—) ) )'1083(1)) if >0

D<r<l
r=0,y= NaN
r=1y= NaN
l<r<o

62



2.3 I'padmxn

BriBoabl
B xone nanHOoi nabopaTtopHOW paboThl OBUIM TONy4YeHBI HaBBIKM pa3padorku [10 c
WCIIOIb30BAaHUEM MHTETPAIMOHHOTO TECTUPOBAHUS
IHopsaoKk BbINOJHEHUS PA0OTHI
— CocTaBUTh MaTEMaTHYECKYIO MOJIEIb 3a/1a4H.
— BriOpats 1 060cHOBaTH HaMOOJIEE PAIIMOHATILHBIN METO]T PEIICHUS 3a1a4H;
PazpaboTaTe anroputm ass pemeHus 3aaaqmu.
Hammcarp u oTnanute mporpammy.
dopma npenocTaBiieHUs pe3yJbTaTa
— bnok — cxema.
— Kopa nporpammsl.
Kpurepun ouenku:

«OTINYHO» - TEOPETHYECKOE COJIepKaHHEe Kypca OCBOCHO MOJIHOCTHIO, 0€3 MpoOeNoB,
yMeHUs cPOPMUPOBAHBI, BCE MPEIYCMOTPEHHBIE TTPOTPaMMOil yueOHbIC 3aJaHUsI BBITOTHEHBI,
KayeCTBO UX BBIIOJIHCHHS OLICHEHO BBICOKO.

—«XOpoII0» - TEOPETHIECKOE COACPIKAHUE Kypca OCBOEHO TMOJIHOCTHIO, 0€3 mpoOesoB,
HEKOTOpBIE yMeHHUs CHOPMHUPOBAHBI HEJOCTATOYHO, BCE MPEAYCMOTPEHHBIE MPOrPaMMON
yueOHbIe 3aJaHHs BBIITOJIHEHBI, HEKOTOPBIE BUJIbI 3a/IaHU BHITIOJTHEHBI C OITMOKAMH.

—«Y IOBJIETBOPUTEIILHO» - TEOPETUUYECKOE COJIepKaHWE Kypca OCBOEHO YaCTUYHO, HO
mpoOesbl HE HOCAT CYIIECTBEHHOTO XapakTepa, HeoOXOauMble YMEHHUS paOOThl C OCBOCHHBIM
MaTepuaIoM B OCHOBHOM C(HOPMHUPOBAHBI, OOJBIIMHCTBO MPEIyCMOTPEHHBIX MPOrpaMMOi
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oOyueHUs y4eOHBIX 3aJaHUi BBHITIOJHEHO, HEKOTOPHIE W3 BBIMOJHCHHBIX 3aJlaHU COJepiKaT
OIIIMOKU.

—«HeynoBiaeTBOPUTENILHO» - TEOPETUYECKOe COJAEpKaHHE Kypca HE OCBOEHO,
HEO0OXOMMBbIC YMEHHUSI HE CPOPMHUPOBAHBI, BHIMIOJHEHHBIE YUeOHBIC 3aaHuUs COIepKaAT IpyoObIe
OIITHOKH.

JlabopaTopHoe 3ansitue Ne 21, 22, 23, 24, 25, 26, 27, 28, 29,30 Odopmiaenue
JOKYMEHTAI[UM HA NMPOrpaMMHbIe CPeJACTBA ¢ HCMOJb30BAHHEM HHCTPYMEHTAIbHBIX
CpeacTB
Lesan padoThi:
— Hayuuthcs ¢GopMUpOBaTH aNTOPUTMBI  pa3pabOTKH MPOTPAMMHBIX MOAYJICH B
COOTBETCTBUU C TEXHUUYECKHUM 3aJJaHUEM;
— BrmonsasaTe OTJIAJIKY MIPOrpaMMHBIX MoayJei c HCII0JIb30BaHHEM
CHEIUaTU3UPOBAHHBIX MPOTPAMMHBIX CPEJICTB;
— BbInonHATE TECTUPOBaHKE MPOTPAMMHBIX MOJTYJICH;
— OcymiecTBIATh pePaKTOPUHT U ONTHMH3AIHIO IIPOTPAMMHOTO KOJA.

Brinosinus padorty, Bl Oynere:

ymems:

— @opMupOBaTh AITOPUTMBI Pa3pabOTKHW TPOTPAMMHBIX MOZYJIEH B COOTBETCTBUH C
TEXHUYECKUM 3a]JaHHEM.

— Ouruenka ClI0)KHOCTH alroOpUTMa.

— CosgaBath IporpaMmy 1o pa3pab0TaHHOMY aJITOPUTMY KaK OTAEIbHBIN MOTYIb.

—  OcymecTBnsaTh pa3pabOTKy KOAa MPOrpaMMHOTO MOIYJS Ha S3bIKaX HU3KOTO YPOBHS M
BBICOKOT'O YPOBHEH B TOM YHCJIC JISI MOOMIBHBIX IIaT()OpM.

— BrmonHsATE 0THaAKY M TECTHPOBAHUE MPOTPAMMEL HA YPOBHE MOJTYJISL.

—  O¢opMIATh TOKyMEHTAIHIO Ha TIPOrPAMMHBIE CPEJICTBA.

— IIpumeHATh HHCTPYMEHTAIIBHBIE CPEICTBA OTJIA/IKU POTPAMMHOT0 00ECTIeYEeHHS.

— BrmonnsTe ontuMH3aImio 1 pehaKTOPUHT MPOTPAMMHOTO KOJIA.

— PaboraTh ¢ cuctemMoil KOHTPOJISI BEpCUI.

MarepunanbHoe obecnedeHue:
— MynbpTUMenuiiHbIE  CpelcTBa  XpaHEHHs, Iepeladyd W IPeJICTaBICHUS
nH(pOpMaLINH.

Kparkue Teopernyeckue CBeAeHUA:

Bubl nporpaMMHBIX TOKYMEHTOB

JIOKyMEHTUpPOBaHHE IPOTPAMMHOT0 00ecrieueH s OCYIIECTBISIETCS B COOTBETCTBUM ¢ EnuHOM

cuctemoit mporpammuoit fokymenTanuu (FOCT 19.XXX). TOCT 19.101—77 coaep>XuTt BUABI

MPOrPaMMHBIX JTOKYMEHTOB JUIsl IPOTPAaMMHOT0 00ecieueH sl pa3InYHbIX TUIOB. B 1aHHOM

I'OCTe nepeuniciieHbl JOKYMEHTBI CIEAYIOINX TUIIOB:
* cneyugpuxkayus NOJDKHA COJAEPKATh IMEpPEeYeHb M KPATKOE OINUCAHWE Ha3HAYeHUs BCEX
(haiioB MpOrpaMMHOT0 OOECIIeYeHUs, B TOM 4YHucie W (aiioB JOKYMEHTAIlMH Ha HETO, U
ABIISICTCA 005A3aTENIbHOM JJIsi MPOTPaMMHBIX CHUCTEM, a TaKKe MX KOMIIOHEHTOB, UMEIOIIUX
CaMOCTOSITENIbHOE IPUMEHEHHE;
* gedomocmy depacamerneti noOAuHHUKo8 (Ko BUa JokyMeHTa — 05) 1oimKHa cofepKaTh
CIHMCOK MpPEeANpHUsATHI, Ha KOTOPBIX XPaHATCS MOJIUHHUKU NPOTPaAMMHBIX JOKYMEHTOB.
Heo6xoauMocTh 3TOro JOKyMEHTa OIpeaesieTcsl Ha dTane pa3padOTKU U yTBEPKIACHHS
TEXHUYECKOT0 3aJaHusl TOJIbKO JJIi IPOrpaMMHOrO OO€CledYeHHs] CO  CIIOKHOM
ApXUTEKTYpOil;
* mexcm npozpammsl (KO BUa JOKYMeHTa — 12) T0JKeH coJepKaTh TEKCT MpOTrpaMMbl C
HEOOXOJMMBIMA KOMMEHTapusiMu. HeoOXoaMMOCTh 3TOro JOKYMEHTa OIpeaelseTcsl Ha
sTane pa3paboTKU U YTBEPXKIEHUSI TEXHUYECKOTO 3a/1aHus;
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* onucanue npocpammuvl (Ko BUAa JOKyMeHTa — 13) IOJKHO cOAep:KaTh CBEACHUS O
JIOTUYECKOU CTPYKType U (YHKIMOHMPOBAHHM MporpamMmbl. HeoOXoAMMOCTh AaHHOTO
JOKYMEHTa TaKXe OIMpEAeNseTCs Ha JTarne pa3paboTKU U YTBEPKACHHS TEXHUYECKOTO
3a/laHus;
* 8e0oMOCMb IKCHIYAMAYUOHHBIX O0KyMenmos (Koa Buaa nokymeHta — 20) moimkHa
COJiep’KaTh IMEpevYeHb HKCIUTyaTAalMOHHBIX JOKYMEHTOB Ha Hporpammy, K KOTOPBIM
OTHOCSTCS AOKyMeHThl ¢ komamu 30, 31, 32, 33, 34, 35, 46. HeoOXoauMOCTh 3TOTO
JOKYMEHTa TaKXe OIpeAelsseTcss Ha JTarne pa3pabOTKU U YTBEPKICHHUS TEXHUYECKOTO
3aJlaHus;
* popmynap (ko Buga gokymeHTa — 30) 10JDKEH coJepKaTh OCHOBHbBIE XapaKTEPUCTUKU
MPOrPaMMHOTO OOECTIeUeHUs, KOMIUIEKTHOCTh U CBEICHHSI 00 IKCILTyaTalliy IPOrPaMMBI;
* onucanue npumenenus (KOJ BuAa JOKyMeHTa — 31) JOIDKHO colepKaTh CBEACHHS O
Ha3HAYEHUH MIPOrPaMMHOTO oOecrieueHus, 00JacTH MPUMEHEHUS, PUMEHIEMBIX METO/IaX,
KJIacCe pellaeMbIX 3a/lay, OrPAaHUYCHUSX JJIs IPUMEHEHUs, MUHUMAJIbHON KOH(Urypanun
TEXHUYECKHUX CPE/ICTB;
* DYKOBOOCMBO CUCMEMHO20 npozpammucma (KO BHIA TOKyMEHTa — 32) OJKHO
COJIEp)KaTh CBEACHHS IS TIPOBEPKHU, oOecreueHus: (YHKIMOHHPOBAHHS M HACTPOUKH
MIPOrpaMMBbI Ha YCIIOBUSI KOHKPETHOTO IPUMEHEHUS;
* PYK0800CmE0 npoepammucma (KoA Buaa J0OKyMeHTa — 33) JOJIKHO COJEpKaTh CBEACHUS
JUIS OKCILTyaTaluy IpOrpaMMHOT0 00eCIIeYeHHUS;
* pykoeoocmeo onepamopa (KOoA BUIa TOKyMeHTa — 34) CONEPKHUT CBEICHUS s
o0ecrniedeHurs Mpoueayphbl OOIIEHHUs ONepaTopa ¢ BHIYUCIUTEIBHONW CUCTEMOW B MpoIlecce
BBITIOJTHEHUS IPOTPAMMBI;
* onucanue s3vika (KOA BHIA JOKyMeHTa — 35) — ONMUCAHUE CHHTAKCHCA M CEMAHTHUKH
SI3BIKA TPOTPAMMEI;
* PYKOBOOCMBO NO MeXHU4ecKkomy oocayxcusanuro (Koa BUAa J0KyMeHTa — 46) COAepKUT
CBEICHHUS JUTsl IPUMEHEHHSI IIPOTPAMMBI TIPA 00CTY)KMBAaHUU TEXHUIECCKHUX CPEJICTB.
3ananue:
1. Hammcates KO TmporpaMM JUIS PEIICHWUS TIOCTAaBJICHHOW 3aladll  Ha  S3BIKE
MPOrpaMMHUPOBAHHUS, BEIOPAHHOM Ha 3Tare 3CKU3HOTO MPOEKTUPOBAHUSI.
2. OtnaauTh TPOrpaMMHBIN MOAYIb.
3. [lomyuuTs pe3yabTaThl pabOTHI.
4. OdopMHTH TOKYMEHTAIIUIO K Pa3pab0TaHHOMY MPOrPaMMHOMY 00€CTIEUEHUIO.
Ilopsinok BbINOJIHEHHS PA0OTHI
— CocTaBUTh MaTEeMaTHIECKYIO MOJICITh 3a]a4H.
Bri6pats 1 060cHOBaTH HanbOJIEE PAIIMOHATILHBIN METO/T PEIICHUS 3a1a4H;
— PazpabotaTh anropuT™ ISl pelIeHUs 3a/1auH.
— Hanwucarps 1 0TIaAUTh IPOTpaMMy.
®opMma npeaocTaBieHNus pe3yabTaTa
— biok — cxema.
— Kopa nporpammsl.
Kpurepun ouenku:

«OTINYHO» - TEOPETHYECKOE COJIepKaHHWEe Kypca OCBOCHO MOJHOCTHIO, 0e3 MpoOenos,
yMeHHS COPMUPOBAHBI, BCE MPEIYCMOTPEHHBIE TIPOTPaMMON yUIeOHBIC 3aJIaHUS BBHITIOJTHEHBI,
KaueCTBO UX BBIIOJHEHHUS OIICHEHO BBICOKO.

—«XO0poIIo» - TEOPETHIECKOE COJepKaHWe Kypca OCBOCHO MOJTHOCTHIO, 0e3 TpoOenos,
HEKOTOphIE yMEHHS C(HOPMHPOBAHBI HEJIOCTATOYHO, BCE MPEAYCMOTPEHHBIC MPOrPaMMOM
yueOHbIe 3aJJaHHs BBITIOJIHEHBI, HEKOTOPBIE BU/IBI 3a/IaHUH BBIMOJHEHBI C OIIUOKAMHU.

—«Y IOBJIETBOPUTETHLHO» - TEOPETHYECKOE COJEpKaHHE Kypca OCBOEHO YacTHYHO, HO
poOesibl HE HOCAT CYIIECTBEHHOTO XapakTepa, HeOOXOAUMbIE YMEHHsI pabOThl C OCBOEHHBIM
MaTepuaIoM B OCHOBHOM C(HOPMHUPOBAHBI, OOJBIIMHCTBO MPEIyCMOTPEHHBIX MPOrpaMMOi
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oOyueHUs: y4eOHBIX 3aJaHUl BBHITIOJHEHO, HEKOTOPHIE W3 BBIOJIHEHHBIX 3aJlaHUN COJEpiKaT
OIIIMOKU.

—«HeynoBiaeTBOPUTENILHO» - TEOPETUYECKOe COJAEpKaHHE Kypca HE OCBOEHO,
HEOOXOMMBbIC YMEHHUSI HE CHOPMHUPOBAHBI, BHIMIOJHEHHBIE YUeOHBIC 3aaHuUs COIepKaAT IpyoObIe
OIITHOKH.

MJIK.01.03 PA3SPABOTKA MOBWIbHBIX IPUJIOKEHUI

JlabopaTopHoe 3ansitue Ne 1,2,3,4,5 YcraHoBKa MHCTPYMEHTapHsl M HACTPOHKA cpe/ibl
JJIS pa3padoTKU MOOMJIbHBIX NPUJIOKEHH I
Hean pa6oThI:
— Hayuutbcst QopmupoBaTh anropuTMbl pa3paOOTKM MPOrpaMMHBIX MOJyJeH B
COOTBETCTBUM C TEXHHUUYECKUM 3aJaHUEM,
— Pa3pabareiBaTh IporpaMMHBIE MOJYJIH B COOTBETCTBUH C TEXHUYECKUM 33/IaHUEM,
— BemonnaaTe OTJIAZIKY MIPOrPaMMHBIX MoAayJen c HCII0JIb30BAHUEM
CHEMAIM3UPOBAHHBIX IPOTPAMMHBIX CPEJICTB;
— BBINONIHATE TECTUPOBAHUE IPOIPAMMHBIX MOIYJIEH;
— OcyuecTBasATh peakTOPUHT U ONTUMHU3ALMIO IPOIPAMMHOI0 KOJ1a;
— Pa3pabareiBaTh MOy IM IPOrpaMMHOI0 OOeciedeHus 1151 MOOUIIBHBIX IUIaTHOPM.

Brinosinus padorty, Bl Oynere:

ymembp:

— @opMupOBaTh AITOPUTMBI Pa3pabOTKHW TPOTPAMMHBIX MOJYJIEed B COOTBETCTBHU C
TEXHUYCCKHUM 3aJJaHUCM.

— Oruenka ClI0)KHOCTH alrOpUTMa.

— Co3gaBath porpaMmy 1o pa3pab0TaHHOMY aJITOPUTMY KaK OTAEITbHBIN MOTYJTb.

—  OcymecTBasaTh pa3paboTKy KoJa MPOTPaMMHOTO MOAYJS Ha S3BIKAX HU3KOTO YPOBHS U
BBICOKOT'O YPOBHEW B TOM YHCJIC JIIsi MOOMJIBHBIX ILIaT(GOpM.

— BrmmonssaTh OTJIaZIKy U TCCTUPOBAHUC MTPOTrPpaMMbl Ha YPOBHE MOAYJIA.

—  OdopmisaTh JOKyMEHTALMIO Ha IPOTrpaMMHbIE CPECTBA.

- HpI/IMeHHTL HUHCTPYMCHTAJIbHBIC CPEACTBA OTIAAKHU IPOTPAMMHOI0O obecrieyeHus.

— BrmmmonssaThE OIITUMU3AalIUI0 U peq)aKTOpI/IHl" nporpaMMHOTO KOJa4.

— PaboraTh ¢ cuctemMoil KOHTPOJISI BEpCUIL.

- PazpabatsiBaTh MOyJIM IPOTPAMMHOTO 00€CTICUeHHUSI 1711 MOOMIIBHBIX TIaT(HOpM.

MarepuajibHoe o0ecnieyeHue:
— MynbTuMenniiHple  CpeACTBAa  XPAaHEHMs, TMepeJayd ¢ MPeJCTaBICHUS
uHpOopMalnu.
3ananmue:
1.YcTaHoBKa u HacTpoOiKa cpeasl pa3paboTKu
Onncanne NpuinoKeHns
—  ApXUTEKTypa NPUIOKEHUS
— Mogenb «/Iuzaitn-XMLy
— Hcnons3zyembie API
— YcTraHOBKa Ha YCTPOKCTBO
— Otnanka
YcranoButh cpeny pazpabotku Eclipse
— http://www.eclipse.org/downloads/
— Ycranosuth JDK — Java Development Kit,
http://www.oracle.com/technetwork/java/javase/downloads/index.html
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Jns ycranoBku ADT otkpoiite nanens pacmupenus cpensl (Install NewSoftware), n
3aTeM B MMOSIBUBIIIEMCS OKHE J100aBbTE HOBBIN myTh - https://dl-
ssl.google.com/android/eclipse/

— Jlanee Eclipse BbIMOIHUT MOUCK TpeOyeMbIX JaHHBIX, U B BBINAIAIOIIEM CIICKE BbI
cmoskere BeIOpaTh ADT u ycranoButh ero. [locne ycranoBku y Bac nosiButcs AVD
Manager. Ero oxwHo 3anyctutsb npsimo u3 Eclipse (Window-> Android SDK and AVD
Manager)

— Hactpoiite Virtual Device

— VYcranosute Bepcuu API

Heo0xoauMeble 3HaHUS ¥ HABBIKA

— OO6mmue npencrasinenus 00 OC Android

—  3HaKOMCTBO ¢ MaTepHaoM JIeKIuuNe 2

— bBa3oBoe 3HaHue sA3bIKa IpOrpaMMUpoBanus Java

Heo6xoanMbie mporpaMMHBIE U anrapaTHbIe CPeACcTBa
— TIK mox OC Windows (uiu mo0oii apyroit, moaxoasimeit ans Android SDK)
—  Yecrpoiictso noj ynpasinenueM Android uinu smynstop Android SDK
O0630p mpuOKEHUS

— Pacnonoxxenue snemenToB ynpasieHus: TabLayout, LinearLayout, RelativeLayout u
GridLayout

— Ipocreitme snemenTsl yrnpasinenus: Button, EditText, TextView

— Cnucok GridView

ApXUTEKTypa IPUIIOKEHUS

OOBIYHO, eclTi MPHJIOKEHHE HE MMEET CIIOKHYIO CTPYKTYpPY, TO B OJHOM COCTOSHHUH
MIPUJIOKEHUS UCTIONB3YETCSl TOJIBKO OJIMH CTHJIb pa3MelleHus. Mbl pacCMOTPUM MPUIIOKEHUE,
KOTOPOE COJIEPKHUT B cebe MHOTO pa3iinyHbIX layouts. JIocTHYb 3TOT0, MOKHO ITyTEM CO3JIaHUS
B KadecTBe riaBHoro layout, TabLayout, y koTtoporo kaxnislii tab mmeer cBoil croco6
pa3MereHus.
| TabLayout —

e Tabl: -> LinearLayout.

e Tab2: -> RelativeLayout.

e (JTab3: -> GridLayout.

Apxutextypa Tabl

WuTepdeiic nst padboTel ¢ gatoil B AHnpoue

KomnonenTst

-TextView - mpocToe TEKCTOBOE M0JIe, B KOTOPOM OYET OTOOpaKaThCsl TEKYIIAs WA PYyYHYIO
yCTaHOBJICHHAS JaTa.

- Button - kHomka, koTopas WHULMUpPYET mHosBIeHHEe okomka DitaPicker, B koTopom
oroOpakaeTcsi TeKylias aara. B okHe CTaHIApTHO €CThb KOHTPOJIbI MO3BOJIAIONINE W3MEHUTh
nary.

Apxutextypa Tab2

Hexkoropsie BukeTsr Ul

1 KoMnOHEHTHI.

-TextView - TeKCTOBOE MoJie 0TOOpaXkKAoIIee CTATHYSCKYIO HH(DOPMAIIHUIO.

-EditText - TekcToBOE MOJTE C MOJIEPIKKON PEAAKTUPOBAHUSL.

-Button - xaonka OK.

-Button - krmonka Cancel.

- Spinner - BeIMagaroInii CIIUCOK ¢ 00pabOTKOM COOBITHS BHIOODA.

Apxurtekrypa Tab3

I'padmueckue 0ObEKTHI (KAPTUHKHN) pa3MEIICHHbBIE B BU/I€ TaOJINLIbI

KommnoHeHTs!.
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-GridView — mpezacraBiieHre, 0TOOpaXkarolee JIeMEHTHl B IBYMEPHOI CETKE C MOICPIKKON
BEPTUKAJIBHOTO WM TOPU3OHTAIBHOTO CKpoJia. OJIEMEHTHI, accouuupoBaHHble ¢ Grid
MPEJCTaBICHUEM, JTOJKHBI OBITh TIPEACTaBICHbI ¢ oMomIsio ListAdapter.

Juzaiia-XML

-Tpaguuuonnoe paznenenue koaa (Java) u pecypcoB (XML) — nuzaiina, CTpok u T.11.
-Y100HO ympaBIsTh pecypcaMu

-YrpolieHue J0Kanu3auuu

-Paznenenue paboThl MpOrpaMMHUCTa U IU3aliHEpa

Ucnonszyembie API

Date Picker — BumkeT mo3Bosistoniuii paborath

Co31aTh 3TOT BUKET MOXKHO IIPHU TIOMOIIM KOHCTPYKOpa:

-DatePickerDialog(Context, DatePickerDialog.

-OnDateSetL.istener, Year, Month, Day).

Y CTaHOBHTH JaTy MOKHO ITPH MTOMOIIM 00BEKTA CITyIIATeNs
DatePickerDialog.OnDateSetListener () , KOTOpbIii BBI3bIBACTCSA BCSKHI pa3, Korua
MOJIb30BaTEIb HAXKMMaeT Ha KHONKY «Set». Peamusys MeToj SK3eMIuispa CIymiaTess
OnDataSet(DataPicker,year, month, day), MbI cMOkeM TOJIYYIUTh JAHHBIC O JAaT€ U3 BHIDKETA U
B JIaJIbHEHIIIEM PaboTaTh C HUMH.

Iues(id) December 28,
ZUIO

set Cancel

Kommonetsr Tab2

Spinner — 3T0 BWKET MOXOKHWH Ha BBIMAJAIONIMA BHHU3 CIIMCOK, OTOOPaXKArOIIUN OIUH
AJIEMEHT U TO3BOJISIONINI BBIOPATh JH000M APYToil, Cpein COEP>KUMOTO PaCKPBIBAIOIIETOCS
CITHCKA.

- Spinner B mporpamme MOXHO CO37aTh ¢ TOMOIIbI0 KOHCTPYKTOPOB:

-Spinner(Context, int mode) — mnapamerp Mode mMo3BOAET 3a4aTh CHOCOO OTOOPaKEHHMSI
anemenToB cniicka MODE DIALOG nwniu MODE _DROPDOWN.

-Spinner(Context context, AttributeSet attrs, int defStyle, int mode).

DneMeHTHl CIIMHHEpa OIpeAensioTcs: kiaccom Adapter, a 3aTeM NPUCOSAUHSIOTCS K HEMY C
nomortipio Metosa SetAdapter(adapter).

Tab Layout

PaccmoTpeHne CTPyKTypbl NpPWIOKEHHS HadyHEM C TpapUuecKuX KOMIIOHEHTOB. B
npuioxkeHnn Bce kommnoHeHThl Ul ompenensitorcs B xml ¢aiine. OCHOBHBIM MeEHEIKEPOM
pa3merieHus B npumepe siBisercs Tab- layout.

Hcnonp30BaTh MEHEIKEDP 3aKIal0K MOKHO IBYMS ITOAXOJaMU:

- MoxHO co3naTh NpPEACTAaBICHHUSA UL KaXIOM 3akimanku B onxHoM  Activity(dopma
MIPUIJIOKEHHS ), @ 3aTeM MpUIenuTh ux kK TabHost.
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-MosxHO omucarh NMpeACTaBIeHUs] KOHKPETHBIMU Activity W yepe3 IiiaBHbIM Activity cBs3aTh
ux ¢ TabHost.
B npuioxenun ucnosp3yeTcs nepsblil noaxox (cm. Puc.).

Achivey

1atiHow

Ta oW gt

Framelagout

faba Contemt

VYcTaHoBKa Ha yCTPOICTBO U OTJIa/IKa
[Iponenaiite cnenyromue Mmark, 4yToObl MOCMOTPETh IPEIBAPUTENIHHO IOArOTOBIEHHOE
IPUIIOKEHUE B IEHCTBUH.
1). UmmopT npuiioskeHus. 3arpy3ute npumep u3 kartanora lab01 daiina labAtom21.rar.
2). 3ammycK npuiI0KEHUs.
Run as->Androidapplication
B pesynbTare mpoekT mepecTpouTcs M 3amycTHTCs npuiiokeHue. Ilocne 3arpyske smynstopa
MOXKHO YOETUTBhCS B PabOTOCIIOCOOHOCTH MPOrpaMMBbl W TPOAHAIM3UPOBATH €€ KOJA II0
OIHCAHUIO paboTBHI.
IMopsiiok BbINOJIHEHUS PAdOTHI
— CocTaBUTh MaTEMAaTHUECKYIO MOJIETb 3a/1a4H.
— BriOpatb 1 060cHOBaTH HanboJee palMOHATBHBINA METO]T PEIIeHUs 3a/1a4H;
— Pa3paborarb anroput™m s perieHus 3aaaumn.
— Hamucarp u oTimagute mporpaMmy.
®opma npeaocTaBieHHs pe3yJIbTaTa
— bnok — cxema.
— Kopa nmporpaMmsl.
Kpurepun onenkn:

«OTIUYHO» - TEOPETHUECKOE COJEPKaHHE Kypca OCBOEHO MOJIHOCTHIO, 0e3 MpoOeoB,
yMeHUs c(pOPMUPOBaAHBI, BCE MPETyCMOTPEHHBIE MPOrpaMMoi yueOHbIE 3aJaHUsl BHIIIOJIHEHBI,
Ka4eCTBO MX BBHITIOJHEHHUS OLIEHEHO BBICOKO.

—«XO0poII0» - TEOPETHYECKOe COJepKaHUe Kypca OCBOCHO MOJHOCTHIO, 6e3 mpoOenos,
HEKOTOpble yMEHHUs C(HOPMHUPOBAHBI HEJOCTATOYHO, BCE MPEIYyCMOTPEHHbIE MPOTPaMMOil
y4eOHbIe 3a/IaH¥sI BBITIOTHEHBI, HEKOTOPBIC BU/IBI 3aJTAHUH BBITIOITHEHBI C OIIMOKAMH.

—«Y IOBJIETBOPUTEIHLHO» - TEOPETUYECKOE COJIep)KaHHe Kypca OCBOEHO YaCTHYHO, HO
npo0esbl HEe HOCAT CYIIECTBEHHOI'O XapakTepa, HeOOXOUMble YMEHHs paboThl C OCBOCHHBIM
MaTepHaioM B OCHOBHOM C(OPMHUPOBAHBI, OOJBIIMHCTBO TMPEAYCMOTPEHHBIX MPOTPAMMOMA
o0y4yeHMs y4eOHBIX 3aJlaHHi BBIIIOJHEHO, HEKOTOPbIE M3 BBINMOJIHEHHBIX 3aJaHUM cojaepkaT
OIHUOKH.

—«HeynoBiaeTBOPUTENBHO» - TEOPETHYECKOE COAEpP)KAaHWE Kypca HE OCBOEHO,
HeoOXoIuMble YMEeHHs He chOpMHUPOBaHBI, BBINOJIHEHHbIE YUeOHbIE 3aaHusl COAepkKaT rpyobie
OLITMOKH.

JlabopaTopHoe 3ansiTue Ne 6,7,8,9,10,11 YcranoBka cpeabl pa3padboTKi MOOMJIBHBIX
NPUJI0KEHUI ¢ MPUMeHEeHHEeM BUPTYAJIbHOI MAIIUHBI
ean padoThi:
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— Hayuutbcss ¢opMuUpOBaTH aNTOPUTMBI  pa3pabOTKH MPOTPAMMHBIX MOAYJIEH B
COOTBETCTBUU C TEXHHUUYECKUM 3aJJaHUEM;

— Pa3pabareiBaTh IporpaMMHbIE MOJYJIH B COOTBETCTBUU C TEXHUYECKUM 33/I1aHUEM;

— BeimonnsaTts OTIAAKY IIPOrPaMMHBIX MoyJien c HCII0JIb30BAHUEM
CIELMAIM3UPOBAHHBIX IPOTPAMMHBIX CPEJICTB;

— BbInonHATE TECTUPOBaHKE MPOTPAMMHBIX MOJYJIEH;

— OcyuiecTBiATh peaKTOPUHT U ONTUMHU3ALMIO IPOTPAMMHOIO KO/a;

— PazpabarbpiBaTh MOy M MPOrpaMMHOI0 0OecriedeH s i1l MOOMIIbHBIX IIaT(opM.

BbinosinuB padory, Bel Oyaere:

ymemp:

— @opMupOBaTh AITOPUTMBI Pa3pabOTKHW TPOTPAMMHBIX MOZYJNEH B COOTBETCTBUH C
TEXHUYCCKHUM 3aJaHUCM.

— OurueHka ClI0)KHOCTH alrOpUTMA.

— Co3gaBath IporpaMmy 1o pa3pab0TaHHOMY aJITOPUTMY KaK OTAEIbHBIN MOTYIb.

— OcymecTBiIATh pa3pabOTKy KoJa IPOrpaMMHOTIO MOJYJIA Ha S3bIKaX HU3KOTO YPOBHS U
BBICOKOTO YPOBHEH B TOM YHUCIIE JUIT MOOMIBHBIX TIATPOPM.

— BpINOHATE OTIAAKY U TECTUPOBAHKE MMPOrPAMMBbI HA YPOBHE MOIYJISL.

—  OdopMasaTh TOKYMEHTAIIMIO Ha IPOTPAaMMHBIE CPE/ICTBA.

— IlpumeHATH MHCTPYMEHTAIBHBIE CPENICTBA OTIIAIKNA POTPAMMHOTO 00EeCTICUeHHMSI.

— BrmonHaTs onTHMH3ANAO U pepaKTOPHHT MPOTPAMMHOTO KOJIa.

— PaGorath ¢ cucTeMoii KOHTPOJISI BEPCHIA.

— Pa3zpabatpiBaTh MOy TPOTPAMMHOTO O0ECTICUeHUS TSI MOOMITBHBIX IIATHOPM.

MarepunanbHoe obecrnieyeHue:
— MynpTUMeauiiHbIE  CpeACTBa  XpaHEHUs, Iepefauyd W IpeCTaBJICHUS
uHpopMaluu.
3aganue:
1.YcranoBka u 3anyck rocreBoil OC B BUpTyanbHOI MammHe VirtualBox. BupryanbHble
MalIMHbI TOJJAEPKUBAIOT YCTAaHOBKY Kak ¢ ISO-00pa3a, Tak u ycraHoBouHoro aucka OC. Jlns
ycTaHOBKH uctonb3yeM [SO — o6pa3 oneparnmonnoii cucremsl Ubuntu (Linux) ubuntu-11.10-
desktop-i386.iso.
— YKaxkeM Nanky Juisg BUPTyaJbHbIX MaIIMH.
— HeoOxoaumo co3gaTh BUPTyallbHYIO MallMHy, ucnoib3ys VirtualBox (VMware
Workstation, Player unu apyroe I10 Ha BbIOOp). YCTaHOBUTH M 3aIlyCTUTH TOCTEBYIO
OC Linux (Juctpubytus Linux 1160 npeanokeHHbIi, 1100 Ha BHIOOP TH000M APYyroit
— Linux Mint, Ubuntu, Debian...). B kauecTBe MMeHH MOJIb30BATENSI MCIOJb30BaTh
CBOIO (haMHIIMIO, Maposb — Bame HMsA. JOMOJHUTENBHO pealn3oBaTh 3aJaHHUE I10
BapuaHTy. B oT4er BKJIIOUMTH ONHCAaHWE TIPOIECcCa YCTAHOBKH, HACTPONKH
BUpTyaibHOU MamuHbl 1 OC, CONPOBOXKAAs CKPUHILIOTAMH.
1.Ucnonb3ys mnpoBogHuk (aitnmoB Nautilus cozmate B karamore /home/mmsimonib3oBatessy/
ManKy ¢ Ha3BaHUEM TpeaAMeTa, rae OyayT colep’KaTbcs OTUETH MO JaOOPaTOPHBIM paboTaMm.
Taxke HayduThCS TPOM3BOIUTH OCHOBHBIE Olepanud Haj (aiimaMu, BKIOYAs CO3JaHHE,
KOIIMpOBaHUE, NepeuMeHoBaHHe ¢ailnoB u ynanenue. OTcopTupoBaTh (ailyibl MO HUMEHH.
2.Mcnonb3ys mnpoBogHuk (aitnmoB Nautilus cozmate B karanore /home/mmsinonb3zoBaTens/
Nanky /Ui XpaHeHus: u300paxkeHnid. Takke HaydYUThCs MPOU3BOJAUTH OCHOBHBIE ONE€palliy Hajl
¢aitmamu, BKIIIOYas KONMHMpOBaHHE, NeperMMeHoBaHue (aiinoB u ynaneHue. OTCOPTHUPOBATH
¢aitnel o pasmepy.
Iopsinok BbINOJHEHHUS PA0OThI
— CocTaBUTh MaTEMaTHYECKYIO MOJIETH 3a/1a4H.
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— Hanwucars koj nporpamm Jyisl pelieHust IOCTABJIEHHOM 3a/1a4y Ha A3bIKE
MPOrpaMMHUPOBaHHUSI, BHIOPAHHOM Ha 3Tare 3CKU3HOTO IPOEKTUPOBAHUS

— OTtnaguTh NpOrpaMMHBINA MOJYJIb.

— Ilomyuuts pe3ynbTarbl paboThI.

—  OdopMuTh TOKyMEHTALUIO K Pa3pabOTaHHOMY MPOTrPaMMHOMY 00ECIICUEHHUIO.

®opMa npeaocTaBJieHUs pe3yJbTaTa
— baok — cxema.
— Kopx nporpammsl.
Kpurepum ouenku:

«OTINYHO» - TEOPETHYECKOE COJIEPIKaHHE Kypca OCBOCHO IOJIHOCTHIO, 0e3 mpoOeoB,
yMeHHs chOpMHUPOBAHBI, BCE TIPEIyCMOTPEHHBIE TPOTPAMMON yueOHbIC 3aaHUs BBIIOTHCHEI,
KadyeCTBO UX BBLITIOJIHEHHUS OIIEHEHO BEICOKO.

—«XO0po1I0» - TEOPETHUYECKOE COACPIKAHUE Kypca OCBOEHO IMOJHOCTHIO, 0e3 mpoOeroB,
HEKOTOpbIe yMEHHS C(HOPMUPOBAHBI HEIOCTATOYHO, BCE MPEIYCMOTPEHHBIE MPOTrpamMMoOn
yaeOHBIC 3a/IJaHUs BBITIOJTHCHBI, HEKOTOPHIE BUJIBI 33 IaHUI BBITIOJTHEHBI C ONTHOKAMH.

—«Y IOBJETBOPUTEIILHO» - TEOPETUUYECKOE COJIEpKAHUE Kypca OCBOEHO YaCTUYHO, HO
MpoOebl HE HOCAT CYIIECTBEHHOTO XapakTepa, HeOOXOAUMbIE YMEHUS padOThl C OCBOEHHBIM
MaTepHUajoM B OCHOBHOM C(OPMHPOBAHBI, OOJBITMHCTBO MPEIyCMOTPEHHBIX MPOrpaMMO
oOyueHusi y4eOHBIX 3aJaHUll BBIMOJIHEHO, HEKOTOPHIE W3 BBIMOJHEHHBIX 3a/laHU CoJlepKar
OIIIHOKH.

—«HeynoBieTBOpUTENBHO)» - TEOPETUYECKOE COJEpKaHHE Kypca HE OCBOEHO,
HeoOXoIuMBbIe YMEHHs He c(hOPMHUPOBaHBI, BBIMOJIHEHHbIE Y4eOHbIE 3aJaHHsI COAepKAT rpyObie
OIIIHOKH.

JlabopaTopHnoe 3ansitue Nel2 Co3nanue 3MyJIATOPOB M MOAKJIIOUYEHHE YCTPOMCTB.
JlaGopatopHnoe 3ansaTue Nel3 Hactpoiika pexxuma TepMHHAJIA.
Hean padoTbi:

— Hayuutscst QopMupoBaTh anropuTMbl pa3pabOTKM MPOrpaMMHBIX MOJyJed B
COOTBETCTBHH C TEXHHUECKUM 3a/laHUEM;

— Pa3pabareiBaTh IporpaMMHBIE MOJYJTH B COOTBETCTBUH C TEXHUYECKUM 33/IaHUEM,

— BrmonHATH OTJANIKY IPOTPaMMHBIX MOJTyJIeH C UCTIOJIh30BAHNEM
CTIEMAM3UPOBAHHBIX MIPOTPAMMHBIX CPEJICTB;

— BoInonHATh TECTHpPOBaHUE MTPOrPAMMHBIX MOJYJIEH;

—  OcymecTBasATh peakTOPUHT U ONTUMHU3ALMIO IPOIPAMMHOI0 KOJ1a;

- Pa3zpabarbiBaTh MOy U TPOTPaAaMMHOTO OOeCTieueHus SISl MOOUITBHBIX MIaT(OPM.

Boinosinus padorty, Bul Oynere:

ymemb:

— @opMupOBaTh AITOPUTMBI Pa3pabOTKHM TPOTPAMMHBIX MOZYJIEH B COOTBETCTBUH C
TEXHUYCCKHUM 3aJaHUCM.

— OreHka CII0)KHOCTH alrOpUTMA.

— Co3maBath porpaMmy 1o pa3padOTaHHOMY aJITOPUTMY KaK OTAEITbHBIN MOTYJTb.

—  OcymiecTBasaTh pa3paboTKy KoJa MPOTPaMMHOTO MOMYJS Ha S3BIKAX HU3KOTO YPOBHS U
BBICOKOTO YPOBHEH B TOM YHUCIIE JUISI MOOMIBHBIX TUIATGOPM.

—  BruimonssaTe OTJIaJIKy U TCCTUPOBAHUC MMPOTrpaMMbl Ha YPOBHE MOAYJIA.

—  OdopmIsITh ZOKYMEHTALIMIO Ha IPOTPaMMHBIE CPEACTBA.

- HpI/IMeHHTL HUHCTPYMCHTAJIbHBIC CPEACTBA OTJIAAKU IPOTPaMMHOI0 obecreyeHus.

—  BruimonssaTe OIITUMU3AIIUI0 U pe(baKTOpHHF nporpaMmMHOro Kozaa.

— PabotaTh ¢ cucTemMoil KOHTPOJISI BEPCHIA.

- PazpabatpiBaTh MOyNIM IPOTPAMMHOTO 00ECTICUCHHUSI 111 MOOMIIBHBIX TUIAT(GOPM.
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MarepunanbHoe obecrnieyeHue:
— MyneTUMenUitHBIE  CpeACTBa  XpaHEHWs, Tepefadyd W MPEICTABICHHS
uH(pOpMAaIHY.
3amanme:
— Coszpnate smyssitop Android.
— Hactpouts smynstop.
IMopsanok BbINOTHEHHSI PAGOTHI
1. 3anmyctuts Android Studio, B BepxHem MeHI0 BbiOpaTh T00IS->Android->AVD
Manader. B nem Haxxath kHomky Create Virtual Device...

Run Ve o5
5 \T‘,‘ Tasks & Contexts b:_ AW ?
,’ T Generate JavaDoc...
i New Scratch File... Ctrle Al Shifts Insert

IDE Scripting Console
& Groovy Console...

§ Sync Project with Gradle Files
'# Android Device Monitor

o SDK Manager
V' Enable ADB Integration
(@ Theme Editor

() Google App Indexing Test

CoapaHo paHee

Co3gagum HOBOE BUPTYarnbHoe

YyCTPOWUCTBO

| Croste Viusl Dovce... 8

2. B Category Briopats Phone.
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3. IlepeumeHoBaTh BUPTYyalbHOE YCTPOUCTB, CMEHUTh Pa3Mep dKpaHa, BEPCUIO aHAPOUIA.

H Android Virtual Device (AVD
l Moo nepenMmeHoeaTb
APD Merve I Gadoy Moonas AX 23 l AVD
0] ooy 420" mntint i — O ETREEE T
‘ '; Moriperoton Andod L0 o8 _&._
et nze
:m Seve Ate ’
b D L] \ Y10 TO NOMEHATL
Brmee Lantiape

Exusntes ety s . /
Deves rarmm 0 1t Do Frmme

/ 3angem B AONONHUTENbHBIE
icen iy, HacTponkn

| || |

4. Hacrpouts gononautensHo Show Advances Setting, Ha koTopoii OyayT moKa3aHbl
AIIEMEHTBI HACTPOWKHU KaMepbl, CETH, MOXKHO PETyJIHPOBaTh 00BEM ONEPAaTHBHON
namsty, pasmep SD CARS.
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5. Ilpu cozpanum HoBoro AVD, co3maercst HOBO€ BUPTYaIbHOE YCTPOUCTBO.

Your Virtual Devices

T Yo

Type Parve [N - n Sezw am Ok Actum
C 2o w .m0 [HOBBIA 3MYNIATOR ==
Ej Gy MNexos 251 T0 - 1200 e a Aetred €0 1Gos. e BIMe _'_,,47/’,' ’, "
e /
s s e e /
Myck — P /
/'/. /
Pt Hon.meHio

OuncTuTh, yaanutb

6. 3amycTuUTh BUPTYyalbHOE YCTPOUCTBO.

“( Your Virtual Devices

Andend Virtual Dewice Manage # S Catany M AN 2)

MamaTb Ha XONOCTOM X0A4Yy...

e e

3anyctunm

i f -t
"~ SN - -

V] — . MAN TN 2NN

- o e 3 WM LT TR

EL—

* e st D

®opma npegocTaBiieHHs pe3yJbTaTa
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Otuer o npoaenaHHol padoTe.

Kputepun onenku:

«OTINYHO» - TEOPETHUECKOE COJIEPIKaHHE Kypca OCBOCHO IOJIHOCTHIO, 0e3 mpoOeoB,
yMeHHs chOpMHUPOBaAHBI, BCE NIPEITyCMOTPEHHBIE MPOTpaMMOi yueOHbIE 3aJJaHus BBIITOJHEHEI,
Ka4yeCTBO UX BBLIIOJIHEHMS OLIEHEHO BLICOKO.

—«XO0poIIIo» - TEOPETUIECKOE COACPKAHUE Kypca OCBOSHO MOJHOCTHIO, O3 MpoOenos,
HEKOTOpbIE yMEHHUS C(HOPMHUPOBAHBI HEJOCTATOYHO, BCE IMPEAYCMOTPEHHBIE MPOrPaMMOU
yueOHbIC 3aJaHHs BBIITOJIHEHBI, HEKOTOPBIC BU/IBI 33/IAaHUH BBIMOJIHEHBI ¢ OIIMOKAMHU.

—«Y IOBJICTBOPUTEIILHO» - TEOPETUYECKOE COJIepKaHUE Kypca OCBOCHO YacCTUYHO, HO
poOesbl He HOCAT CYIIECTBEHHOTO XapakTepa, HeoOXOauMble YMEHHUS paOOThl ¢ OCBOCHHBIM
MaTepHUaIoM B OCHOBHOM C(HOPMHUPOBAHBI, OOJBIITMHCTBO MPEIyCMOTPEHHBIX MPOrPaMMOi
0o0y4eHHus1 y4eOHBIX 3aJlaHWN BBIMOJHEHO, HEKOTOPHIC W3 BBHIMOJHEHHBIX 3aJaHUN COAepIKaT
OIITHOKH.

—«HeynoBiaeTBOpUTENbHO» - TEOPETHYECKOE COJAEp)KaHHE Kypca HE OCBOEHO,
HeoOXoIuMBbIe YMEHHS He c(hOPMHUPOBaAHBI, BBIMOJIHEHHBIE YYeOHbIE 3aaHus COAepkKaT rpyobie
OIIIHOKH.

JlabGopaTopHoe 3ausitue Neld Co3naHue HOBOIO MPOEKTA.
JlabopaTopHoe 3ansiTue NelS. U3ydyenne 1 KOMMEHTHPOBAHUE KO/AA.
JladopaTropnoe 3ansaTue Nel6. U3meHeHne 371eMeHTOB Iu3aiiHa

Hean pa6oThI:

— Hayuutbcs ¢opMupoBaTth ajaropuTMbl pa3pabOTKU MPOTPAMMHBIX MOAYJIEH B
COOTBETCTBUH C TEXHHUUYECKUM 3aJJaHUEM;

— Pa3pabarbiBaTh mporpaMMHBIE MOJIYJIM B COOTBETCTBHH C TEXHUUYECKUM 33/IaHUEM;

— BrmonnasaTe OTJIAJIKY MIPOTrPaMMHBIX MoayJei c HCI0JIb30BAHUEM
CHeIMaTU3UPOBAHHBIX MPOTPAMMHBIX CPEJICTB;

— BbInonHATE TECTUPOBaHKME MPOTPAMMHBIX MOJYJIEH;

— OcymiecTBiATh peaKkTOPUHT U OMTUMHU3AIMIO IPOTPAMMHOTO KO/Ia;

- Pa3zpabarbiBaTh MOy U TPOTPaAaMMHOTO OOeCTieueHus SISl MOOUITBHBIX MIaT(OPM.

Boinoainus padorty, Bel Oynere:

ymemp:

— ®opMupoBaTh aITOPUTMBI Pa3pabOTKHM TPOTPAMMHBIX MOAYJIEH B COOTBETCTBUH C
TCXHHUYCCKHUM 3aJaHHUCM.

— OreHka ClI0)KHOCTH alNropUTMa.

— CosgaBath IporpaMmy 1o pa3pabOTaHHOMY aJITOPUTMY KaK OTAEITBHBIN MOTYJTb.

—  OcymiecTBisaTh pa3paboTKy KoJa MPOTPAaMMHOTO MOAYJIS Ha SI3bIKaX HU3KOTO YPOBHS H
BBICOKOI'O YPOBHEH B TOM YHCJIE ISt MOOMJIBHBIX I1IaT(HOpM.

—  BruimonssaTe OTJIaJIKy U TCCTUPOBAHUC MMPOTrpaMMbl Ha YPOBHE MOAYJIA.

- O(i)OpMJ'IHTB JAOKYMCHTAIIMIO Ha MMPOrpaMMHBIC CPEACTBA.

- HpI/IMeH}ITL HUHCTPYMCHTAJILHBIC CPCACTBA OTJIIAIKU IPOTPAaMMHOI'0O obecnieyeHus.

—  BruimonssaTe OIITUMU3AIIUI0 U pe(i)aKTOpI/IHF nporpaMmMHOro Koja.

— PaboraTh ¢ cuctemMoil KOHTPOJISI BEpCHUH.

- PazpabatsiBaTh MOy MPOTPAMMHOTO 0OECTICUCHHUSI I MOOWMIIBHBIX TIaT(hOopM.

MarepuanbHoe o0ecnieyeHme:
— MynpTUMenUIHBIE CPEICTBA XpaHEHMs, Iepeladyd U IPEICTaBICHUS
nHpopMaIuu.
3amanmue:
1.
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Co3zaTh HOBBIM NPOEKT.

Co31aTh HOBOE MTPUIIOKEHHUE.

Jl06aBUTh 3JIEMEHTHI YIIPaBJIECHUS B IPUIIOKEHHE.
3anycTuTh NPUIIOKEHHE.

JIaGoparopHoe 3aHsTHE MPEACTaBICHA Ha PUCYHKE.

POOPATODMEN pudota MY

BegeHve B paspaboTky

® | oy rnen cogauman 1 A Winduws Prions

Jananne 1

[Tpumep UTOroBOrO pe3ysibTaTa BHITOJHEHHUS JJA00paTOPHOUM pabOThI N300paKECH HA PHUCYHKE

Cuyurate

Pucynok — Bua ntoroBoro pesynbrara BeINOIHEHUS JabopatopHoil padoTel N1
3aganue 2

— Co3naTh HOBBIM MPOEKT.

— HN3yuuth pazmerky.

— HM3yuuts pacnosnoxeHue 3J€MEHTOB Ha dKpaHe.

— H3y4nTh HOBBIE AIIEMEHTHI YIIPABICHUS.

— HanonuTth mnpuiokeHHEe  AJEMEHTaMU  YNpaBi€HHsT C  HCIOJb30BAHHUEM
KOMITOHOBKH.

[Tpumep UTOroBOro pe3yapTara BHIIOIHEHHS Ja00paTOpPHOI paboThl M300pakeH Ha PUCYHKE.
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-
IAZLAYM

OTKPbITblEe

D Moxywats

D MNocnars

D Mpovvram cratio

[:] Nowrpars & dota 2

Ilopsinok BbINOJHEHUS Pa0OTHI
— Hamucare xox mporpamMm Ui pelIeHHs IIOCTAaBJICHHOM 3ajaud Ha  s3bIKe
IIPOrpaMMUPOBAHUS, BHIOPAHHOM Ha 3Tarle 3CKU3HOTO MPOEKTUPOBAHMSL.
— OTtnaguTh NpOrpaMMHBINA MOJYJIb.
— IlomyuuTs pe3ynbTarbl pabOTHI.
—  OdopMUTh JOKYMEHTAIHIO K pa3pad0TaHHOMY IPOTPaMMHOMY OOECIICUCHUIO.
®opma npegocTaBiIeHHs pe3yJibTaTa
— bnok — cxema.
— Kopa nporpammsl.
Kpurepun onenku:

«OTINYHO» - TEOPETHUYECKOE CO/ep)KaHHe Kypca OCBOCHO MOJHOCTHbIO, Oe3 mpoOenos,
yMEHHSI CPOPMUPOBAHBI, BCE MPELYCMOTPEHHbIE IPOrpaMMON yueOHbIE 3aJlaHUSI BHINOJIHEHBI,
KAaueCTBO MX BBIIIOJIHEHHUS OLICHEHO BBICOKO.

—«XO0poI110» - TEOPETHUECKOE COAEpPKAHUE Kypca OCBOEHO MOJHOCTHIO, O3 MpoOenos,
HEKOTOpble yMEHHs C(HOPMHUPOBAHBI HEIOCTATOYHO, BCE MPEIyCMOTPEHHBIE MPOTrpamMMoOin
y4ueOHbI€ 3aJJaHNs BBINOJIHEHBI, HEKOTOPBIE BU/IbI 3aJaHUH BBIMOJIHEHBI C OIINOKaMH.

—«Y IOBNIETBOPUTENBHO» - TEOPETUUYECKOE COJIEP)KAHHE Kypca OCBOEHO YaCTUYHO, HO
MpoOeIbl HE HOCAT CYIIECTBEHHOTO XapakTepa, He0OXOAUMblE YMEHUs padOThl C OCBOEHHBIM
MaTepuaioM B OCHOBHOM C(OPMUPOBaHBI, OOJBIIMHCTBO NPEAYCMOTPEHHBIX HPOTrpaMMOii
oOyueHusi y4eOHBIX 3aJaHUI BBINOJIHEHO, HEKOTOPbIE W3 BBIMOJIHEHHBIX 3a/laHuil colepikar
OLIMOKH.

—«HeynoBieTBopuTenbHO» - TEOPETHYECKOE COJAEp)KaHHE Kypca HE OCBOEHO,
HeoOXoIuMble YMEHHs He c(hOpMHUPOBaAHBI, BBINOJIHEHHbIE YUeOHbIE 3aaHusl COAepkKaT rpyobie
OLITMOKH.

Jla6opaTopHnoe 3ansiTue Nel7 O0padoTka coObITHII: MOACKA3KHU
JlaGoparopHoe 3ansaTHe Nel8 O0padoTKa coObITHII: IBETOBAA HHAUKALMS
JlabopaTopHnoe 3ansitue Nel9 IloaroroBka craHIApPTHBIX MOAYJICH
JlaGopatopnoe 3ansaTue Ne20 O6padoTka cOOBITHIA: MepeKII0YeHHEe MeKAY IKPAHAMH

ean padoThi:
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Hayuntbcss ¢opmMupoBaTh airopuTMbl pa3pabOTKM HPOTPAMMHBIX MOAYJNEH B
COOTBETCTBUM C TEXHHUYECKUM 3aJJaHUEM,

PazpabaTsiBaTh MpOrpaMMHBIE MOAYIIM B COOTBETCTBHH C TEXHHUECKUM 3a/IlaHHEM;
Beinonnate OTJIAZIKY [POrPaMMHBIX MoOAyJeun c UCIIOJIb30BAHUEM
CIELMATIU3UPOBAHHBIX IPOTPAMMHBIX CPEICTB;

BBINOMHATE TECTUPOBaHKUE ITPOrPAMMHBIX MOJYJICH;

OcymecTBiATh pehakTOPUHT U ONTUMHU3ALNIO IPOrPAMMHOTO KOAA;

PazpabaTbiBaTh MOAYJIM IPOTPAMMHOTO 0OecrieueH st Isi MOOMIIBHBIX IIIaTGOPM.

Bbinosinus padory, Bel Oyaere:

ymemb:

— @opMupOBaTh AITOPUTMBI Pa3pabOTKHW TPOTPAMMHBIX MOZYJNEH B COOTBETCTBUH C
TEXHUYCCKHUM 3aJaHUCM.

— OurueHka ClI0)KHOCTH alrOpUTMA.

— Co3znmaBaTh IpOrpaMMy IO pa3pad0TaHHOMY aJITOPUTMY KakK OTACIbHBINA MOIYIIb.

— OcymecTBiIATh pa3pabOTKy Koja MPOTPAaMMHOIO MOIYJIS Ha s3bIKaX HU3KOTO YPOBHS U
BBICOKOTO YPOBHEH B TOM YHUCIIE JUIT MOOMIBHBIX TIATPOPM.

— BpINOHATE OTIAAKY U TECTUPOBAHKE MMPOrPAMMBbI HA YPOBHE MOIYJISL.

—  OdopMIsaTh TOKyMEHTAIMIO Ha TPOTPaMMHBIE CPE/ICTBA.

— IlpumeHATH MHCTPYMEHTAIBHBIE CPENICTBA OTIIAIKNA POTPAMMHOTO 00eCTICUeHYSI.

— BrmonHaTs onTHMH3ANAO U pePaKTOPHHT IPOTPAMMHOTO KOJIa.

— PaGorath ¢ cucTeMoii KOHTPOJISI BEPCHIA.

— Pa3pabatpiBaTh MOy TPOTPAMMHOTO O0ECTICUEHUS I MOOMIIBLHBIX TIAT(OPM.

MaTepuaﬂbnoe odecmeyeHue:

— MynbTuMenuiiHBIE  CPEACTBA  XpaHEHMs, INepeJadyd ¥ IPEJCTaBICHUS
uHpopMaluu.

3ananmue:

1.

J106aBUTH BTOPYIO CTPAHUILY AJIsl HPUIIOKEHUS.

W3y4uuTh HOBBIE AIEMEHTHI YIIPaBIEHUSI.

Jl06aBUTh KHOTIKH, KOTOpPbIE OYAYT OCYIIECTBIATh HABUTALIUIO.
Co3zaTh HaBUTaLMIO MEXy CTPaHULIAMH.

o3aHune Hasuraumm Mmexay crpaHmiamum
NMPUIOXXeHUA

© Marg e npves

(O

C

M CTDEIMON W

Jaganwe 1

= Projecs - Add Hew Ser

e Page

PncyHOK — Bun ctpanuisl 1abopaTopHOi paboThI

Pe3y'J'ILTaTOM BBHIIIOJIHEHUS JaHHOU pa6OTLI SABJIACTCA HOBass CTpaHUIa B HNPHUIIOKCHHU C
OJICMCHTAMH YIIPABJICHHUA W HOBBIC KHOIIKM Ha o0benx CTpaHHUIIaX, KOTOPLIC OCYHICCTBJIAIOT
HaBUT'AIUIO MCXKAY 9TUMU CTpaHULIAMU
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JIpumep nTOroBoro pe3ynprara BHIITOJHEHHS Ja00paTOPHOI paboThl M300pakeH HAa PUCYHKE

Huaknia

Ilopsinok BbINOJHEHHS PadOTHI
— Hamucare xox mporpamMm Ui pelIeHMs TIOCTAaBICHHOM 3ajauum  Ha  s3bIKE
IIPOrpaMMUPOBaHUs, BHIOPAHHOM Ha 3Tale 3CKU3HOTO MPOEKTUPOBAHMSL.
— OTtnaguTh NpOrpaMMHbINA MOJYJIb.
— IlomyuuTs pe3ynbTarbl paboTHI.
—  OdopMUTh JOKYMEHTAIHIO K pa3pad0TaHHOMY MPOTPAMMHOMY OOECIICUCHUIO.
®opma npegocTaBjeHHs pe3ybTaTa
— biok — cxema.
— Kopa nporpammsl.
Kpurepun onenku:

«OTINYHO» - TEOPETHUYECKOE CO/ep)KaHHe Kypca OCBOEHO MOJHOCThIO, 0e3 MpoOenos,
yMEHHSI CPOPMUPOBAHBI, BCE MPELYCMOTPEHHbIE IPOrpaMMON yueOHbIE 3a/IlaHUSI BBINOJIHEHBI,
KAaueCTBO MX BBIIIOJIHEHHUS OLICHEHO BBICOKO.

—«XO0poI110» - TEOPETUUECKOE COAEpkKAaHUE Kypca OCBOEHO IMOJIHOCThbIO, O3 mpoOesoB,
HEKOTOpble yMEHHs C(HOPMHUPOBAHBI HEIOCTATOYHO, BCE MPEAYCMOTPEHHBIE IPOrpaMMoi
y4ueOHbI€ 3aJJaHNs BBINOJIHEHBI, HEKOTOPBIE BU/IbI 3aJaHUI BBIMOJIHEHBI C OIINOKaMH.

—«Y IOBNIETBOPUTENBHO» - TEOPETUYECKOE COJIEp KaHHE Kypca OCBOEHO YaCTUYHO, HO
MpoOeIbl HE HOCAT CYIIECTBEHHOTO XapakTepa, HE0OXOAUMbIE YMEHHs pabdOoThl C OCBOEHHBIM
MaTepuaioM B OCHOBHOM C(OPMUPOBaHBI, OOJBIIMHCTBO NPEAYCMOTPEHHBIX HPOTrpaMMOii
oOyueHusi y4eOHBIX 3aJaHUI BBINOJIHEHO, HEKOTOPbIE W3 BBINOJIHEHHBIX 3a/laHui colepKar
OLITMOKH.

—«HeynoBieTBopuTeNnbHO» - TEOPETHYECKOE COJAEp)KaHHWE Kypca HE OCBOEHO,
Heo0X0IMMBbIe YMEHHS He c(DOPMHUPOBAHBI, BHITIOJHEHHBIE yUeOHbIE 3aJaHusl COJepKaT rpyObie
OLITMOKH.

JlabopaTopHnoe 3ansitne Ne21 Ilepegqadya naHHBIX MY MOAYJISIMU.
Jla6opaTopHnoe 3ansitue Ne22,23 TecTupoBaHue ¥ ONTUMHU3ALUSA MOOHILHOTO
NPHI0KEHUS
ean padoThi:

— Hayuutbcs QopMupoBaTh anropuTMbl  pa3pabOTKM MPOrPaMMHBIX MOJyJed B
COOTBETCTBHH C TEXHHUECKUM 3a/laHUEM;

- P33pa6aTBIBaTB MporpaMMHBIC MOOYJIM B COOTBETCTBHUH C TCXHUYCCKHUM 3aJaHUECM,

— Bsmonnate OTIaIKy MpOrpaMMHBIX MOAyJe c HCII0Ib30BaHUEM
CIIENUAIM3UPOBAHHBIX IIPOTPAMMHBIX CPEICTB;

— BbInonHATH TECTHPOBaHUE NPOrPAMMHBIX MOJTYJIEH;
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—  OcymecTBasATh peakTOPUHT U ONTUMHU3AIMIIO IPOIPAMMHOT0 KOJIa;
- Pa3pabarbiBaTh MOy T TPOrPaAaMMHOTO 00ECTIeUeHUS IS MOOUITLHBIX TIaTHOPM.

BbinosinuB padory, Bel Oyaere:

ymemp:

— @opMupOBaTh AITOPUTMBI Pa3pabOTKHW TPOTPAMMHBIX MOZAYJNEH B COOTBETCTBUH C
TEXHUYCCKHUM 3aJaHUCM.

— OreHKa CI0XHOCTH aTOPUTMA.

— CozmaBaTh IpOTrpaMMy IO pa3pabOTaHHOMY aITOPUTMY KaK OTACIbHBINA MOIYIb.

- OCYH_ICCTBJ'IHTB pa3pa60TKy KOoJa MIporpaMMHOI0 MOAYJsl Ha A3bIKaX HU3KOI'0 YPOBHA H
BBICOKOTO YPOBHEH B TOM YHCJIE TSI MOOMIIBHBIX IIaT()OpM.

— Brimonaars OTJIaZAKY U TCCTUPOBAHUC MMPOrpaMMbl Ha YPOBHE MOIYJIA.

—  OdopMIsaTh JOKYMEHTALIMIO HAa IPOTPAaMMHEBIE CPEACTBA.

- HpI/IMeH}lTL HUHCTPYMCHTAJILHBIC CPEACTBA OTJIIAAKU IPOTrPaMMHOI0 obecrieyeHus.

— BBIMOTHATE ONTUMH3ALUIO U PeaKTOPUHT MPOrPAMMHOTO KOJIA.

— PabortaTh ¢ cucTemMoii KOHTPOJISI BEpCUI.

— Pa3zpabatpiBaTh MOy TPOTPAMMHOTO O0ECTICUeHUS TSI MOOMITBHBIX IIATHOPM.

MaTtepuajbHOe o0ecneyeHue:
— MynbTUMEIUHHBIE CPEICTBAa XpaHEHHS, TMepeladyd W IPEICTaBICHHS
nHpopMaIuu.
3ananue:

— Hacrpouts coxpaneHue 1aHHbBIX.

— HM3menuTh KJ1acchl B COOTBETCTBUH C 3aJJaHUEM.

— Hacrpouts oToOpakeHrne COXpaHEHHBIX JIaHHBIX.
— Hacrpouth ureHne qaHHBIX.

— IIporectupoBarh U ONTUMU3UPOBATH MPUIIOKEHUE.

PATODH 0T Ny

HacTpolika coxpaHeHust faHHbIX

NPUNOXeHUA

)

TOOPOTWHOCKHO CHOLONWA

PucyHnoxk — Bux CTpaiHI/HiI;i ndGopaTopHoﬁ paboThI

[Ipumep HTOrOBOrO pe3yibTaTa BBIMOJIHEHUS J1AOOpaTOpHONH paboThl M300pa’keH Ha
PHUCYHKE.
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3ALANM

OTKPbITbIE

JALAMM

OTKPbITblE

IHopsaoK BbINOJIHEHUS PA0OTHI
— Hanucarp xox mporpaMMm JUIsl  peLIEHUS IOCTAaBJIEHHOM 3aJauyud  Ha  S3bIKE
[IPOrpaMMHUPOBAHHUSI, BHIOPAHHOM Ha 3Tarie 3CKU3HOTO MPOEKTUPOBAHUS.
— OtnaauTh NpOrpaMMHBIA MOYJIb.
— TlomyuuTh pe3ynbTarhl paboTHI.
—  OdopMuTh JOKYMEHTALIMIO K pa3pad0TaHHOMY MPOTPaMMHOMY OOECIIEUEHHUIO.

®opma npegocTaBieHus pe3yJbTaTa
— biok — cxema.
— Kopa nporpammsl.
Kpurepun onenku:

«OTINYHO» - TEOPETHUYECKOE CO/ep)KaHHe Kypca OCBOCHO MOJHOCTHbIO, Oe3 mpoOenos,
yYMEHHSI CPOPMUPOBAHBI, BCE MPEAYCMOTPEHHbIE IPOrpaMMOil yueOHbIE 3a/laHUs BHINOJIHEHBDI,
KAaueCTBO MX BBIIIOJIHEHHUS OLICHEHO BBICOKO.

—«XO0poI110» - TEOPETUUECKOE COAEpkKaHUE Kypca OCBOEHO IMOJIHOCThbIO, O3 MmpoOesoB,
HEKOTOpble yMEHHs C(HOPMUPOBAHBI HEIOCTATOYHO, BCE IPEIYCMOTPEHHbIE NPOrpaMMOi
y4ueOHbI€ 3aJJaHNs BBINOJIHEHBI, HEKOTOPBIE BU/IbI 3aJaHUH BBIMOJIHEHBI C OIINOKaMH.

—«Y IOBNIETBOPUTENBHO» - TEOPETUYECKOE COJIEp>KaHHE Kypca OCBOEHO YaCTUYHO, HO
poOeIbl HE HOCAT CYIIECTBEHHOTO XapakTepa, He0OXOAUMbIE YMEHUS padOThl C OCBOEHHBIM
MaTepraioM B OCHOBHOM C(OPMHUPOBaHBI, OOJBIIMHCTBO MPEAYCMOTPEHHBIX MPOTPaMMOil
oOyueHusi y4eOHBIX 3aJaHUI BBINOJIHEHO, HEKOTOPbIE W3 BBIMOJIHEHHBIX 3a/laHuil colepikar
OLIMOKH.

—«HeynoBieTBopuTeNnbHO» - TEOPETHYECKOE COJAEp)KaHHWE Kypca HE OCBOEHO,
He0o0X0IMMBbIE YMEHHS He c(DOPMHUPOBAHBI, BHITIOJHEHHbIE YUeOHbBIE 3aJaHUS COJIEpKaT IpyObie
OLITMOKH.

M/K.01.04 CUCTEMHOE IPOTPAMMMWPOBAHHUE

JlabopaTopHoe 3ansaTue Ne 1,2,3.4,5,6,7,8,9,10,11,12,13 Ucnosib30BaHHe MOTOKOB.
ean padoThi:
— Hayuuthcss ¢opMupoBaTh aIrOpUTMbI  pa3pabOTKU MPOTPAMMHBIX MOAYJIEH B
COOTBETCTBUU C TCXHUUYCCKHUM 3aJaHUEM,
— Pa3pabarbeiBaTh mporpaMMHBIE MOJIYJIH B COOTBETCTBHH C TEXHUYECKUM 3a/IaHUEM;
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— Bsmonnate OTJIAJKY IIPOrpaMMHBIX MOAyJe c UCIIOIb30BAHUEM
CIELMaTU3UPOBAHHBIX IPOTPAMMHBIX CPEZCTB;

— DBBbINONHATE TECTUPOBAHKE POTPAMMHBIX MOJYJICH;

—  OcymecTBasATh peakTOPUHT U ONTUMHU3AIUIO IIPOTPAMMHOT0 KOJ1a;

— Pa3pabareiBaTh MOy M MPOrPaMMHOTO OOECIIEUEeHUS 17151 MOOMIIBHBIX TUIATHOPM.

Bbinosinus patdoty, Bel Oyaere:

ymemb:

— @®opMupoBaTh AITOPUTMBI Pa3pabOTKH TPOTPAMMHBIX MOAYJIEH B COOTBETCTBUH C
TCXHUYCCKUM 3aJaHHUCM.

— OueHka ClI0)KHOCTH alropUTMA.

— Co3znmaBaTh IpOrpaMMy 10 pa3padOTaHHOMY aITOPUTMY KakK OTACIbHBINA MOIYIIb.

- OCYHIGCTBJ'IHTI) pa3pa60n<y KOJZa HIporpaMMHOI0 MOAYJIA Ha A3bIKaX HU3KOI0 YPOBHSA U
BBICOKOI'O ypOBHeﬁ B TOM YHUCJIC OJIA MOOHUILHEIX HJ'IaT(I)OpM.

— DBbINonHATH 0THaAKYy U TECTUPOBAHKUE NPOrpaMMBbl HA YPOBHE MOYJIS.

—  OdopMIsITh JOKYMEHTALIMIO Ha TIPOTPAaMMHEIE CPEACTBA.

— IlpuMeHsATh HHCTpYMEHTAJIbHBIC CPEACTBA OTJIAAKH MPOrPAMMHOT0 00eCeueHHS.

— BBIMOTHATE ONTUMH3ALUIO U PeaKTOPUHT MPOTPAMMHOTO KOJIa.

— PaGorath ¢ cucteMoii KOHTPOJIS BEpCHil.

— Pa3paOaTbIBaTh MO/YJIM IPOrPAMMHOTO 00€CIIeYeHHs 11 MOOMIIBHBIX IIaT(HOpM.

MarepuajbHoe obecneyeHne:
— MyneTUMenuitHBIE  CpeACTBa  XpaHEHWs, Nepefaadyd W PEICTABICHHS
uHpOpMaNnu.
3aganue:
1 JlomkHbl OBITH pEANTM30BaHBl TPH TOTOKA, KAXKABIA W3 KOTOPBIX OCYIIECTBISET
nepeaBIKeHNe COOCTBEHHOM HAANUCH 1O TJIaBHOMY OKHY. Bce Haamucu JOMKHBI OBITH
Pa3IMYHBI ¥ JBUTATHCS C PA3HOH CKOPOCTHIO.

2. ['maBHOE OKHO JIOJKHO OBITH pa3JelIeHO Ha YeThIpe YacTH. TakKe MOJKHBI OBITH CO3aHBI

YeThIpe MOTOKA, KaXKAbIH U3 KOTOPBIX pa3 B CEKYHy U3MEHsSIET LIBET (hOHA B CBOEH YacTH OKHa.

Ilopsinok BbINOJHEHHS Pa0OTHI

— CocTaBUTh MaTEMaTUYECKYIO MOJEIb 3aJa4H.

— BriOpatb 1 060cHOBaTH HanboJee pallMOHAIBHBINA METO]T PEIIeHUs 3a/1a4H;

— Pazpabotath anroput™ Juis peleHus 3aJauu.

— Hamnucate u oTnaguTe nporpammy.
dopma npeaocTaBIeHNUA pPe3yabTaTa

— biok — cxema.
— Kopa nporpammsl.
Kpurepun onenkn:

«OTINYHO» - TEOPETUYECKOE COJEpKaHHE Kypca OCBOCHO IOJIHOCTBIO, Oe3 mpoOenos,
yMeHUusl cpOpPMUPOBAHBI, BCE MPETYCMOTPEHHBIE MPOrpaMMOi yueOHbIe 3a7aHusl BHIIIOJIHEHBI,
KaueCTBO MX BBIIOJIHEHHUS OILIECHEHO BHICOKO.

—«XO0poIIo» - TEOPETHYECKOe COJepKaHUe Kypca OCBOCHO MOJIHOCTHIO, 6e3 mpoOenos,
HEKOTOpble yMEHHUs C(HOPMHUPOBAHBI HEIOCTATOYHO, BCE MPEIYCMOTPEHHbIE MPOTPaMMOil
yueOHbI€ 3aJJaHUS BBIMOJIHEHbI, HEKOTOPbIE BU/IbI 33/1aHU BBITIOJIHEHBI C OIIMOKaMH.

—«Y IOBIIETBOPUTENBHO» - TEOPETUYECKOE COJEP)KAHHUE Kypca OCBOEHO YaCTUYHO, HO
npo6esbl He HOCAT CYIIECTBEHHOI'O XapakTepa, HeOOXOJUMble YMEHHs paboThl C OCBOCHHBIM
MaTepHajJioM B OCHOBHOM C(OPMUPOBaHBI, OOJBIIMHCTBO NPEAYCMOTPEHHBIX IPOTrpaMMOi
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oOyueHUs y9eOHBIX 3aJaHUI BBHIMOJIHEHO, HEKOTOPHIE W3 BBIMOJTHEHHBIX 3aJaHUN COJAEpIKaT
OIIIMOKU.

—«HeynoBiaeTBOPUTENILHO» - TEOPETUYECKOe COJAEpKaHHE Kypca HE OCBOEHO,
HEO0OXOMMBbIC YMEHHUSI HE CPOPMHUPOBAHBI, BHIMIOJHEHHBIE YUeOHBIC 3aaHuUs COIepKaAT IpyoObIe
OIITHOKH.

JlabopaTopHoe 3ansitue Ne 14, 15, 16, 17, 18, 19, 20, 21, 22 O6MeH 1aHHBIMH.
esan padoThi:

— Hayuuthcs ¢GopMUpOBaTH aNTOPUTMBI  pa3pabOTKH MPOTPAMMHBIX MOAYJICH B
COOTBETCTBUU C TEXHUUYECKHUM 3aJJaHUEM;

— PazpabarbiBaTh mporpaMMHbIE MOJYJIU B COOTBETCTBUH C TEXHUYECKUM 3aJJaHUEM;

— BemonnaTs OTHAAKY MIPOrPaMMHBIX Moyl C HCIOJIb30BaHUEM
CHEIHATM3UPOBAHHBIX IPOTPAMMHBIX CPEJICTB;

— BbInonHATE TECTUPOBaHKE MPOTPAMMHBIX MOJTYJICH;

— OcymiecTBIATh peaKTOPUHT U ONITUMHU3AIHIO IPOTPAMMHOTO KOJIa;

— PaspabarbeiBaTh MOIYJIH IIPOTPAMMHOTO 00€CIICUCHHMS TSI MOOMIIBHBIX TIaT(GOpM.

Boinoinus padorty, Bel Oynere:

ymemp:

— ®opMupoBaTh AITOPUTMBI Pa3pabOTKHM TPOTPAMMHBIX MOMIYJIEH B COOTBETCTBHHU C
TCXHUYCCKUM 3aJaHHUCM.

- OLIQHKa CJIOKHOCTH aJiropuTMa.

— CoszmaBaTh IpOrpaMMy 10 pa3padOTaHHOMY alTOPUTMY KakK OTACIHHBINA MOIYIIb.

— OcymecTBiaTh pa3paboTKy Koja HMpOTPaAaMMHOTO MOXYJS Ha S3bIKaX HU3KOTO YPOBHS U
BBICOKOTO YPOBHEH B TOM YHCJIE TSI MOOUIIBHBIX IIaT()OpM.

— DBbINonHATH 0THaAKY U TECTUPOBAHKUE NPOrpaMMbl HA YPOBHE MOYJIS.

—  OdopMIsITh JOKYMEHTAIIMIO HA TIPOTPAMMHEIE CPEACTBA.

— IlpumeHATH HHCTPYMEHTANIbHBIE CPE/ICTBA OTIAIKH MPOTPAMMHOI0 O0eCTIeUeHHS.

— BBIMOTHATE ONTUMH3ALUIO B PeakTOPUHT MPOrPAaMMHOTO KOJIA.

— PabortaTh ¢ cucTemMoii KOHTPOJISI BEpCHUI.

— Pa3pabatpiBaTh MOy IPOTPAMMHOTO OOecTIeueHus Ak MOOMIBHBIX MIATHOPM.

MatepuajbHoe o0ecnieyeHue:
— MyneTUMenUitHBIE  CpeACTBa  XpaHEHWs, TNepefadyd MW PEICTABICHHS
nH(pOpMaLINH.

3aganue:
1.3anmycTuTh HECKOJIBKO 3aJaHul (HallpuMep, KOMaH]l IpocMoTpa QailsioB less), Bo3Bpaiasich B
KOMaHJIHYIO CTpOKY KomOuHanuen kinasui Ctrl-Z 1 u3y4uts aeiicTBHEe KOMaH] ps, jobs, fg, bg,
kill, killall.
2.006ecreunTh CHHXPOHU3AIMIO MPOIECCOB M Nepefady JaHHBIX MEXAy HUMH Ha Ipumepe
IBYX TPHIIOKEHHUN «KIIHMEHT» U «CepBEp», CO3/1aB JBa Mpoliecca (IBa UCMOTHIEMBIX Qaiina) —
MIPOIIECC «KJIMEHT» (TepBBI HCHOIHIEMBIN (aiiin) u mporecc «cepBep» (BTOPON UCHOTHIEMBbIiH
¢aiin). C MOMONIBI0 MEXaHU3MOB MEXITPOIIECCHOTO B3aMMOJICHCTBHSI O0ECIIEUUTh Tepeaady
uHpOpMAllUU OT «KJIHMEHTa» K «cepBepy» M HaoOOpoT. B kauecTBe Tuma mnepegaBaeMoid
uHpOpMAIIMM MOXHO HCIOJBh30BaTh: JaHHBIE, BBOAMMBIE C KIABUATYPhl; JlaHHBIE,
CUMTBIBaeMblIe U3 (aiiya; TaHHbIE, TeHEpUpPYEMBbIE CIIydaiiHbIM 00pa3oM 1
T.I1.
3.00MeH JaHHBIMM MEXAY IMpPOLECCaMU «KIUEHT»-«CEPBEP» OCYLIECTBUTH CIEIYIOLUINM
obOpazoM:
®C HCIOJb30BAHMEM IIPOTPAMMHBIX KaHAJOB (MMEHOBAaHHBIX JHOO HEMMEHOBAHHBIX, IO
YKa3aHUIO MPEroaaBaTes);
C HCIOJIb30BaHNEM (IO YKa3aHHIO MPETIOAaBATEINS) OJHOTO U3 MEPEUUCICHHBIX BApPUAHTOB:
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epazacirsicMas IMaMsIaThb (O6513aTeJ'H>Ha CHUHXPOHU3AlMd MpOLCCCOB, HAIpUMEPp C IMOMOLILIO
cemadopoB);
eouepeIb COOOIIECHUH.

1. Co3nath NpuIIOKEHUE, COCTOSIIEE U3 IBYX MPOLIECCOB:
—IIEePBBIi MTPOIIECC 3aMMChIBACT TEKCTOBBIN (haiil U pacTPOBBI PHCYHOK B Oydep oOMeHa;
—BTOpOH IpolIecC CYMTHIBACT HHPOPMAIIHIO U3 Oydepa oOMeHa U 0TOOpakaeT B OKHE
nporecca.
TekcToBbii daiin 1 (aiii ¢ pacTPOBBIM PUCYHKOM B35ITh M3 MPEIBIIYIIHX JIAOOPATOPHBIX padoT
2
Iopsiiok BbINOJTHEHUSI PA0OTHI
— CocTaBUTh MAaTEMaTUIECKYIO MOJICITH 3a]1a4H.
— BriOpath 1 000cHOBaTh HanboJiee paMOHATBLHBINA METOT PEIICHUS 3a/1a4H;
— Pa3paborath anropuTm Jis perieHus 3a1a4n.
— Hanucarp u oTiIaguTh mporpaMmy.
®dopma npenocTaBieHns pe3ybTaTa
— biok — cxema.
— Kopa nporpammsl.
Kputepun onenkn:

«OTJIIMYHO» - TEOPETUYECKOE COJEPKaHHE Kypca OCBOCHO MOJHOCTHIO, O3 mpoOeros,
yMeHHS COPMUPOBAHBI, BCE MPEAYCMOTPEHHBIC IPOrPaMMON YIeOHBIC 3a/1aHUs BHITIOJTHEHBI,
Ka4eCTBO UX BBITIOJHEHHUS OLICHEHO BBICOKO.

—«XO0poIIo» - TEOPETHIECKOE COJEepKaHUE Kypca OCBOCHO MOJIHOCTHIO, 0e3 mpobenos,
HEKOTOpble yMeHUs C(HOPMHUPOBAHBI HEJOCTATOYHO, BCE MPEIYCMOTPEHHBIC MPOTPAMMOIi
yaeOHBIC 3a/IJaHUs BBIMIOJTHCHBI, HEKOTOPBIC BU/IBI 33/ IaHUI BBITIOJTHEHBI C OIITMOKAMH.

—«Y IOBNETBOPUTENBHO» - TEOPETUYECKOE COJIep)KaHHE Kypca OCBOEHO YacTUYHO, HO
MpoOENbl HE HOCAT CYIIECTBEHHOTO XapakTepa, HeOOXOANMbIE YMEHUS padOThl C OCBOEHHBIM
MaTepHUajoM B OCHOBHOM C(OPMHPOBAHBI, OOJBITMHCTBO MPEIyCMOTPEHHBIX MPOrPaMMOM
oOyueHus: y4eOHBIX 3aJaHUll BBIMOJHEHO, HEKOTOPBIE W3 BBINOJHEHHBIX 3a/laHU CoOJlepKaT
OIIH1OKH.

—«HeynoBiaeTBOpUTENEHO» - TEOPETHYECKOE COJAEp)KaHHE Kypca HE OCBOEHO,
HeoOXouMBbIe YMEHHs He c(hOPMHUPOBaHBI, BHIMIOJIHEHHBIE Y4eOHbIE 3aJaHHsI COAEepKAT TpyObIe
OIHOKH.

JlabopaTopnoe 3ansaTue Ne 23,24,2526,27,28,29,30,31,32 CeTeBoe mporpaMMupoBaHHe
COKETOB.
Hean padoTbi:
— Hayuutbcss ¢dopMupoBaTh aIrOPUTMBI  pa3pabOTKU MPOTPAMMHBIX MOAYJIEH B
COOTBETCTBHH C TEXHHUUYECKUM 3aJJaHUEM,
— PaspabarbeiBaTh MporpaMMHBIEC MOJYJIH B COOTBETCTBUH C TEXHHUSCKHUM 33JJaHUEM,
— BeImoaHATE OTIAIKy MIPOTPaMMHBIX MOTyJIeiH C HCII0JIb30BaHUEM
CHEIIMATM3UPOBAHHBIX POTPAMMHBIX CPEJICTB;
— BBIMOIHATH TECTUPOBAHKE POTPAMMHBIX MOTYIEH;
— OcymiecTBiATh peaKTOPUHT U ONMTUMHU3AIMIO POTPAMMHOTO KO/Ia;
- Pa3pabareiBaTh MOy M IPOrpaMMHOTO 00eCTIeueHUs 11 MOOMITBHBIX IIATHOPM.

Boinosinus padorty, Bul Oynere:
ymemb:
— @®opMupoBaTh AITOPUTMBI Pa3padOTKM TMPOrPaMMHBIX MOJIYJIEH B COOTBETCTBHU C
TEXHHUYECKUM 331aHHEM.
— OreHKa CI0XHOCTH aTOPUTMA.
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— Co3naBath mporpaMMy o pa3paboTaHHOMY allTOPUTMY KaK OTACIBHBIA MOIYIIb.

— OcymecTBnsaTh pa3pabOTKy KOjAa MPOrpaMMHOIO MOJYJISl Ha s3bIKaX HU3KOTO YPOBHS H
BBICOKOTO YPOBHEH B TOM YHUCIIE TSI MOOMIBHBIX TIATGOPM.

—  BBIIOTHATE OTAAKY U TECTHPOBAHKUE POTPaMMBbl Ha YPOBHE MOJTYJISI.

—  OdopMIsaTh TOKyMEHTAIIHIO Ha TPOTPaMMHBIE CPE/ICTBA.

— TIpuMeHATh HHCTPYMEHTAJIBHBIC CPECTBA OTIIAJAKH MPOrPAMMHOTO 00ECIICUSHHS.

— BBIMOTHATE ONTUMH3AIUIO U PeHaKTOPHHT MPOTPAMMHOTO KOJA.

— PaGorath ¢ cucTeMoii KOHTPOJISI BEPCHiA.

— Pa3pabatpiBaTh MOIYNIM IPOTPAMMHOTO OOECTICUeHUS AJIsi MOOMIBHBIX IIATHOPM.

MarepunanbHoe obecrnieyeHue:
— MynbpTUMenuiiHbIE  CpelCcTBa  XpaHEHHs, IMepelayd U IPeICTaBICHUS
nHpopMaIuu.
Kparkue TeopeTuyeckue cBeJeHHA:

N3yunrs:

- BO3MOYKHOCTH peallM3alliil apXUTEKTYphl KIHEHT-CEpBEpP Ha OCHOBE HHTEpdeiica

cokeroB Windows Sockets AP,

- tunsl coketoB TCP/IP;

- ocHoBHble MeToAWKH U APl-QyHkumu s pa3pabOTKH CETEBBIX MPUIOKEHHUH C

ucnosszoBanuem Winsock.

1. [TocranoBka 3aaun

2./3yuuTh MeTOAMYECKHE yKa3zaHHs K JabopaTOpHO paboTe, Marepuanbl JISKIUHA MU
PEKOMEHIYEMYIO TUTEPATYPY.

3.PazpaboTrath KOHCOJNBHOE KIMEHT-CEPBEPHOE NPUIOKEHUE, JIEMOHCTPUPYIOIIEe
B3aMMO/ICIICTBIE HA OCHOBE MOTOKOBBIX COKETOB.

4.PazpaboTaTh KOHCOJIBHOE KIMEHT-CEPBEPHOE NPUIIOKEHHE, JIEMOHCTPUPYIOIIEe
B3aMMO/ICHCTBHE HAa OCHOBE JIeHTarpaMMHBIX COKETOB.

3aganmue 1.

Paszpaborates TCP-cepBep, co3maromiuii COKeT, MPUBSI3BIBAIONINI €ro K jJokansHoMy |P-
azpecy W IOPTY M IPOCIYyLIMBAOIIKWNA coenuHeHus kinueHToB. Homep mopra m IP-agpec
BBOJIUTH C KJIaBUaTypsl. IP-aapec 3a1aBath B 1€CATUUHO-TOYEUHON HOTAIIMH.

VYuecTs, uTo (yHKIHS aCcCePt BO3BpaIacT HOBBINA JECKPUIITOP COKETA, COOTBETCTBYIOIIUN
NPUHATOMY KJIMEHTCKOMY COEIMHEHMIO. J[Is BceX MOCHENYIoNMX oOmepanuil ¢ JaHHBIM
KIIMEHTCKUM  COCIMHEHUEM  JOJDKEH  IPHUMEHSThCS  HOBBIM  cokeT.  McxonHbid
MPOCIYIINBAIOIINN COKET HCIONb3yeTcs A MpHeMa JPYruX KIMEHTCKUX COEIWHEHHH U
MIPOIOIDKAET HAXOJUTHCS B PEKUME TpociymuBanus. [Ipu momydeHnn ot KIMeHTa 3ampoca Ha
YCTaHOBJICHHE COEMHEHUS BBIBECTH Ha 3KpaH |P-aspec u HOMep NopTa KIMEHTCKOTO COKETa.

Pa3pabotare mpuioKeHHe—KIMEHT, coenuHstoneecs ¢ 3amaHabpM | CP-cepBepom. Bee
OTIIPABJICHHbIE U TIOJIYYEHHBIE TI0 COKETY JJaHHbIE BHIBECTU Ha HKPaH.

[Ipu Be30Be API-QyHKIMIT BHITOTHATE TPOBEPKY U 00pabOTKY OIIHNOOK.

HapucoBats 6710K-cXeMy cepBepHON U KIMEHTCKON YacTH MPOrpaMMBl.

3ananue 2.

Pa3paboTars cepBepHOE MPUIIOKEHHUE, BBITOJIHSIONIEE MMONTYYEHUE JAHHBIX Yepe3 COKET
0e3 ycTaHOBIIeHUS coequHeHus no nportokony UDP.

Pa3paboTtars KIMEHTCKOE MpUIIOKEHHUE, BhInoHsoniee ornpasky UDP-neitrarpamm. IP-
aJipec M MOpT yJAICHHOTO TOTyJaTells JJOJDKSH 3a/1aBaThCs MOJIB30BATEIIEM.

ITpu Be130Be API-(hyHKIIHIA BBITONHATE MPOBEPKY U 0OPAOOTKY OIINOOK.

AJipeca COKETOB BBIBECTH Ha DKpaH.

HapucoBats 6710K-cXxeMy cepBepHON U KIMEHTCKON YacTH MPOrpaMMBl.

2. Hanwmcars nporpaMMHbI€ KOJIbI
3. 3amycTHUTh U OTJIAZUTH IPOTPaAMMY
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BapuanThl 3agaHuii:

1) Vnanenusii Kajabkymsrop (+,-,%,/);

2) PabGora ¢ MmaccuBOM ymces (KOJIMUYECTBO JIEMEHTOB B MACCHBE, MMOJyUYCHHE 3HAUYCHUS

3JIEMEHTa MacCHBa 0 HOMEPY, HAUTH HOMEpP 3JIEMEHTA B MACCHBE I10 3HAYECHMIO,
YBEJIUYUTH 3HAYCHUS FJIEMEHTOB Ha 3aJJaHHOE YKCJIO);
IMopsiiok BbINOJIHEHHUSI PA0OTHI
— CocraBUTh MaTEMATUYECKYIO MOJEIIb 3ada4H.
— BeiOpatb u 060cHOBaTh HanboJee palMOHANBHBIN METO/T PELICHUS 3a7auu;
— PazpabotaTh anroputm [uist pelieHus 3a/1aum.
— Hamnucarp u oTnaaute nporpammy.
dopma npenocTraBiIeHUs pe3yJbTaTa
— brnok — cxema.
— Kopx nporpammsl.
Kputepun ouenku:

«OTIANYHO» - TEOPETHYECKOE COJIep:KaHHuEe Kypca OCBOCHO MOJHOCTHIO, 0€3 MpoOesoB,
yMeHHS COPMUPOBAHBI, BCE MPEIYCMOTPCHHBIC TIPOTPaMMOi yIeOHBIC 3aJIaHUS BHITIOJTHCHBI,
KaueCTBO MX BBINOJHEHHUS OLEHEHO BBICOKO.

—«XO0poI1I0» - TEOPETHUECKOE COACP’KaHUE Kypca OCBOEHO IMOJHOCTHIO, 0€3 MpoOernos,
HEKOTOpble yMEHHS C(HOPMUPOBAHBI HENOCTATOYHO, BCE MPEIYCMOTPEHHBIE MPOTrpamMMOin
yaeOHBIC 3aJIaHUs BHIMIOJTHCHBI, HEKOTOPHIC BUJIBI 33/ IaHU BBITIOJTHEHBI C OITMOKAMH.

—«Y IOBJETBOPUTEIILHO» - TEOPETUUYECKOE COJECpPkKAHUE Kypca OCBOEHO YaCTUYHO, HO
MpoOeNbl HE HOCAT CYIIECTBEHHOTO XapakTepa, HeoOXOAUMble YMEHHsI pabOThl C OCBOGHHBIM
MaTepHuajoM B OCHOBHOM C(HOPMHPOBAHBI, OOJBIITMHCTBO MPEIyCMOTPEHHBIX MPOrpaMMOi
oOyueHusi y4eOHBIX 3aJaHUll BBIMOJIHEHO, HEKOTOPBIE W3 BBINOJIHEHHBIX 3a/laHUi CoJlepKaT
OIITHOKH.

—«HeynoBineTBOpUTENBHO» - TEOPETUYECKOE COJIep)KaHHME Kypca HE OCBOEHO,
HeoOxouMBbIe YMEHHs He c(hOpMHUPOBaHBI, BBITIOJTHEHHBIE yUeOHbIE 3aaHus coAepkKaT rpyobie
OIITNOKH.

JlabopaTopnoe 3ansitue Ne33,34,35,36,37,38,39,4,41,42 Pa6oThI ¢ Oydepom IKpaHa.
Hean padoThI:

— Hayuutbcst ¢opMupoBarth airopuTMbl pa3pabOTKH MPOrpaMMHBIX MOAYJIeH B
COOTBETCTBHU C TCXHUYCCKUM 3aJaHUCM,

— Pa3pabareiBaTh IpOrpaMMHBIC MOJIYJTH B COOTBETCTBUU C TEXHUYECKUM 33/IaHUEM;

—  BrImonHsaTh OTJIAJIKY IPOTPaMMHBIX MOJTyJIeH c HCIIOJIb30BAHUEM
CTCIUATM3UPOBAHHBIX MPOTPAMMHBIX CPE/ICTB;

— BBIHOHHHTI) TCCTI/IpOBaHI/Ie HpOFpaMMHBIX MOIIYJ'Ief/'I;

— OcyuiecTBiATh peakTOPUHT U ONTUMHU3ALMIO IPOTPAMMHOI0 KO/a;

— Pa3pabareiBaTh MO/ M IPOrPAMMHOTO 00ECIICUCHUS JIIS1 MOOMJIBHBIX TUIATHOPM.

Beinosinus patdory, Bel Oyaere:

ymembw:

— @opMuUpOBaTh AITOPUTMBI Pa3pabOTKH TIPOTPAMMHBIX MOJYJIEH B COOTBETCTBUH C
TEXHUYCCKHM 3a/ITaHUCM.

— OreHka CJI0KHOCTH aJlTOPUTMA.

— Co3nmaBaTh MporpaMMy 1o pa3pabOTaHHOMY aJITOPUTMY KaK OTACIbHBIA MOIYIIb.

— OcymecTBiaTh pa3paboTKy KOjAa MPOrpaMMHOIO MOIYJIS Ha s3bIKaX HH3KOTO YPOBHS M
BBICOKOT'O YPOBHEH B TOM YHCIIE JUII MOOWJIBHBIX IIAT(OPM.

— BrmmoasaaTe OTJIaZIKy U TECTUPOBAHUEC ITPOTrpaMMBbI Ha YPOBHE MOIYJIA.

—  OdopMIIATh JOKYMEHTAIIMIO HA IPOTPaMMHBIE CPEACTBA.

— TIpuMeHATh HHCTPYMEHTAJIBHBIC CPEACTBA OTIIAJAKH MIPOrPAMMHOTO 00ECIICUeHHS.

— BBIIOTHATE ONTUMH3ALUIO B PeaKkTOPUHT MPOrPAMMHOTO KOJIA.
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— PabortaTh ¢ cucTeMoli KOHTPOJISI BEpCHUH.
- PazpabatpiBaTh MOyNIM IPOTPAMMHOTO 00ECTICUCHHUSI 1711 MOOMIIBHBIX TIAT(HOpM.

MarepuajibHoe o0ecnieyeHue:
— MynbpTUMenuiiHbIE  CpeICcTBAa  XpaHEHWs, Iepeladyd U IPEICTaBJICHUS
uHpOpMaILUu.
3aganuel:
Co3pmaiite cuenapuii WMI, Bomonssommii 3amuck B (aill CBeIEHHH O KOJIWYECTBE
MPOLECCOPOB U CKOPOCTU Tpolieccopa, o pazmepax KOIlle pa3nuuHbIX ypOBHEH.

3aganuel:

Hcnonp3oBate kiaaccel - Win32_Processor, Win32_CacheMemory

Co3paiite cuenapuit WMI, Bemmonusitonmii 3anuck B (aiiin cBeieHUN O CKpUHCEWBepe U
pa3pelIeHn 3KpaHa, HAMMEHOBAHKE KJIaBUATYPhl U KOJMYECTBO ()YHKLIMOHATIBHBIX KIIABHILI.
Hcnonw3oBats kiaccel - Kiasuarypa (Win32_Keyboard), Mouutop (Win32_DesktopMonitor)

IMopsi1oK BBINOJTHEHHS PAOOTHI
— CocTaBUTh MaTeMaTHYECKYIO MOJEIH 3a/a4u.
— BriOpatb u 060cHOBaTh HanboJee palMOHANIBHBIN METO/T PELICHUS 3a7a4u;
— PazpaboraTh anroput™m it pelieHus 3a/1auH.
— Hanwucartp 1 oTnaaUTh IPOrpamMmy.
®opMma npeaocTaBIeHHs pe3yJibTaTa
— brnok — cxema.
— Koxg nmporpaMmsi.
Kpurepun onenkn:

«OTIUYHO» - TEOPETHUECKOE COJIEpP’KaHHE Kypca OCBOEHO MOJIHOCTHIO, 0e3 mpoOeos,
yMeHHs chOpMHUPOBaAHBI, BCE MPETYCMOTPEHHBIE MPOTrpaMMOi yueOHbIE 3aJjaHus BBIOJHEHBI,
KAaueCTBO WX BBIITOJIHCHHUS OIICHEHO BBICOKO.

—«XO0poII0» - TEOPETHIECKOe COoAepk)aHHE Kypca OCBOEHO MOJIHOCThIO, Oe3 mpoOesoB,
HEKOTOphIE yMEHHsI C(HOPMHPOBAHBI HEIOCTATOYHO, BCE MPEAYCMOTPEHHBIE MPOrpaMMOi
yaeOHBIC 3aJIJaHUs BHIMIOJTHCHBI, HEKOTOPHIC BUJIBI 33/ IaHUN BBITIOJTHEHBI C OIITMOKAMH.

—«Y IOBNETBOPUTENBHO» - TEOPETUYECKOE COJIep)KaHHE Kypca OCBOEHO YacTUYHO, HO
MpoOeNbl HE HOCAT CYIIECTBEHHOTO XapakTepa, HeOOXOAUMbIe YMEHHs pabOThl C OCBOEHHBIM
MaTepHUajJoM B OCHOBHOM C(HOPMHPOBAHBI, OOJBITMHCTBO MPEIyCMOTPEHHBIX MPOrPaMMOM
oOyueHus: y4eOHBIX 3aJaHUl BBIMOJIHEHO, HEKOTOPHIE W3 BBINOJHEHHBIX 3a/laHUN CoOJlepKaT
OIITHOKH.

—«HeynoBiaeTBOPUTENLHO» - TEOPETHUYECKOe COAEpKaHME Kypca HE OCBOECHO,
HeoOXoIMMBbIe YMEHHS He c(hOPMHUPOBAHBI, BHITIOJTHEHHBIE YUYEOHbIE 3aJaHus COAepKaT rpyObie
OIITMOKH.
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