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1 HOACHUTEJIBHASA 3AIIMCKA

CocTtaB M cojJep)KaHuE NPAKTHUUECKUX M Ja0OpaTOpHBIX pabOT HalpaBi€Hbl Ha pPEATU3ALUIO
JICUCTBYIOIUX  (elepalbHbIX  TOCYJApCTBEHHBIX  0Opa30BaTENbHBIX  CTAaHIAPTOB  CPEIHETO
npodeccnoHaTEHOTO 00pa30BaHHSI.

Bemymeld  qumakTHYeCKOW — IENbI0  NPAKTUYECKUX — 3aHATHHA  gBIsieTcss  (popMupoBaHue
npoeCCHOHATIBHBIX MPAKTUYECKUX YMEHUH (YMEHHI BBITIOJIHATH ONpPENEICHHBIC JIEHCTBHSA, ONEpaInH,
HEOOXOIMMBIE B TOCIEAYIOUEM B MPO(ECCHOHATBHOW NESTENbHOCTH) WM y4YeOHBIX MPAKTUYECKUX
yMeHHi (YMEHHW pemaTh 3aJa4d 10 MareMaTuke, (usuke, WHPOpPMATHKE U Ap.), HEOOXOIUMBIX B
MOCIISAYIOMIEH Y4eOHOH IeaTeIhHOCTH.

Benymelt aunakTuyeckoil 1esibl0  JIAOOPATOPHBIX 3aHSATUH  SABJISETCS OSKCIEPUMEHTAIbHOE
MIOJATBEPK/ICHUE U MPOBEPKA CYIIIECTBEHHBIX TEOPETUUECKUX IIOJI0KEHUH (3aKOHOB, 3aBUCUMOCTEM).

B cootBercTBUM ¢ paboueld mporpammoii mpodeccuonanbHoro Moaydisi «Pa3zpaboTka momyseit
MIPOrPAMMHOTO O0ECTICUCHHUS TSI KOMITBIOTEPHBIX CHCTEM» IMPEIYCMOTPEHO MPOBEICHUE MPAKTHYSCKUX
u JjabopaTopHbIX pabor. B pamkax NpakTH4eCKOro/1a0opaTOpPHOTO 3aHATHS OOyYarolIuecss MOTryT
BBITIOJIHATH OJHY MJIM HECKOJIKO MTPAKTUYECKUX/Ta00paTOPHBIX padoT.

B pe3ynbrare ux BBIIOJHEHUS, 00yJaromuics JOMKEH:
ymema:
— ®dopMupoBaTh AITOPUTMBI Pa3padOTKU MPOTPAMMHBIX MOJIYJICH B COOTBETCTBHH C TEXHHYECKUM
3aJ]aHuEM.
— OrenHka CII0)KHOCTH alTOPUTMA.
— CoszgaBats IporpamMmy 10 pa3padOTaHHOMY JITOPUTMY KaK OTIETHHBIA MOIYJIb.
— OcymecTBasTh pa3zpaboTKy Kojaa MPOrpaMMHOTO MOJYJISl Ha SI3bIKAX HHU3KOTO YPOBHS U BBICOKOTO
YPOBHEH B TOM YHCIIC JIJIsl MOOWIIBHBIX TUTAT(HOPM.
— BHINOMHATE OTIAJKY U TECTHPOBAHKUE POTPAMMBI HA YPOBHE MOIYJIS.
—  OdopMIIATh TOKyMEHTAIIMIO Ha POTPAMMHEIE CPEZICTBA.
— TlpuMeHATs HHCTPYMEHTAJIBHBIEC CPEICTBA OTIAJKH POTrPAMMHOTO O0ecTIeYeHusl.
— BHINOMHATE ONTUMH3AIUIO B Pe(haKTOPHHT IPOTPAMMHOTO KOJIA.
— PaboTtath ¢ cucTemMoit KOHTPOJIST BEPCHIA.

ConeprkaHue TPAKTUYECKUX M JIa0OPaTOpHBIX PabOT OPUEHTHPOBAHO HA MOATOTOBKY CTYIEHTOB K
OCBOEHMIO TPO(ecCHOHATbHOTO MOAYJISi OCHOBHOW Mpo(eccHoHaIbHON 00pa3oBaTelbHOM MPOrpaMMBbl 10
CMEMATBHOCTU U OBJIAICHUIO MPOGECCHOHATEHBIMU KOMIIETCHITUSIMHU:

I[IK 1.1. ®opmupoBaTh aaropuTMbl pa3padOTKH IMPOTPAMMHBIX MOJYJIEH B COOTBETCTBHH C
TEXHUUYECKUM 3a/IaHuEM,

I1K 1.2. PazpabareiBaTh mporpaMMHbIE MOJTIYJIM B COOTBETCTBUH C TEXHUUYECKUM 3a/IaHUEM;

[1K.1.3. BbINOTHATH OTJIAAKY MPOTPaAMMHBIX MOJYJIEH C UCIOJIb30BAHHEM CIIEUATH3UPOBAHHBIX
MIPOrPAMMHBIX CPEJICTB;

[1K 1.4. BbINOTHATH TECTUPOBAHUE IPOrPAMMHBIX MOJYJIEH;

IIK 1.5. OcymecTBasTh peaKTOPUHT U ONTHUMH3ALMIO IPOTPAMMHOTO KOJIa;

IIK 1.6. PazpabareiBaTh MOIYJIU MPOTPaMMHOTO 00ECIICUeHHUs U1 MOOMIIBHBIX TIaT(HOpPM.

A Taxke GOpMHUPOBAHUIO OOIIUX KOMIETEHLUH:

OK 01 - Bei6upatsb crioco0b! perieHus 3ajgad npopeccuoHaIbHON AeATeIbHOCTH, TPUMEHUTENBHO K
Pa3IMYHBIM KOHTEKCTaM;

OK 02 - OcymiecTBasaTh NMOUCK, aHAIW3 U HHTEpHpEeTalnio MHPOPMALUU, HEOOXOIUMOU IS
BBITMOJIHEHUS 3a/1a4 TPO(ECCHOHATIBHOMN 1S TeNbHOCTH,

OK 04 - PaGoTtaTh B KOJIJIEKTMBE M KoMaHze, 3(p(eKTHBHO B3aUMOIEHCTBOBATH C KOJUIETaMH,
PYKOBOJCTBOM, KIIMEHTAMH,



OK 05 - OcymecTBiATh YCTHYIO ¥ NMHUCBMEHHYI0 KOMMYHHKAIIMIO Ha TOCYJApCTBEHHOM S3BIKE C
y4eTOM 0COOECHHOCTEH COLUAIBHOTO U KyJIbTYPHOTO KOHTEKCTA;

OK 09 - Mcnionb3oBaTh HH()OPMAIIMOHHBIE TEXHOJIOTUH B MPO(ECCHOHATLHON AEATEIbHOCTH,;

OK 10 - ITonp30Batbest MpohecCHOHATBEHON TOKYMEHTAIMEH Ha TOCy1apCTBEHHOM M MHOCTPAHHOM
SA3BIKAX.

OK 11- InanupoBath npeAnpUHAMATEIBCKYIO ASSITEIBHOCTD B MPOhecCHOHATBHOM chepe.

BoinonHenue oOydarolmuxcsi MNpaKTUYECKUX JIabOpaTOpHBIX pPadOT Mo MpodeccuoHaTbHOMY
Moayiro «Pa3paboTka MomyIiell mporpaMMHOT0 00eCTIeUeHUs Ui KOMIBIOTEPHBIX CHCTEM» HaIPaBIICHO
Ha:

- 00001IeHNe, CHCTEMAaTH3aluIo, YIITyOJIeHne, 3aKpeIUICeHUE, Pa3BUTHE U JICTAIN3AIMIO MTOJTyYSeHHBIX
TEOPETUYECKUX 3HAHHUH M0 KOHKPETHBIM TeMaM y4eOHOW JUCIUTUINHBL

- (opmupoBaHuE yMEHHUI NMPUMEHATH MOTYUYCHHbIE 3HAHUS HA MpPAKTUKE, peaau3aluio €IUHCTBA
VMHTEJUIEKTYJIBHOW U MMPAKTHUYECKON JEATEIbHOCTH;

- pa3BUTHE MHTEIUIEKTYaJbHBIX YMEHMH y OyIylUX CIEUUAINCTOB: aHAJIUTUYECKHX,
MIPOEKTUPOBOYHBIX, KOHCTPYKTUBHBIX H JIP.;

- BBIpaOOTKY IpU PELIEHUH OCTABICHHBIX 3a/1a4 NPOo(EeCCHOHATBHO 3HAUUMBIX KaYeCTB, TAKMX KaK
CaMOCTOSITENIbHOCTb, OTBETCTBEHHOCTh, TOYHOCTh, TBOPUECKAasi MHUIMATHBA.

[Ipoa0mKUTENEHOCTD BBIMOIHEHNS MPAKTUYECKON pabOThl COCTABIISET HE MEHEE JBYX aKaJIeMUYECKIX
YaCcOB M TIPOBOMTCSI TTOCJIE COOTBETCTBYIOIIEH TEMBI, KOTOpasi 00ECIICUNBACT HATMYME 3HAHUH, HEOOXOUMBIX
JUTS €€ BBIITOJTHEHMUS.



2 IEPEYEHBb IPAKTUYECKHUX U JIABOPATOPHBIX 3AHATHUI

MJIK.01.01 PABPABOTKA ITPOOI'PAMMHBIX MOJVJIEM

Pa3znesibl/TeMbl TeMbl NpakTHYECKUX/JIA00PATOPHBIX KonuuecrBo| TpeGoBanusi
3aHATHII 4acoB ®IrocC C1io
(ymeTn)
Pasnea 1. Pa3padoTka mporpaMMHBIX MOAYJI€Ei 89
Tema:1.1.2 Crpykrypnoe | [Ipaktuueckoe 3anstue Ne 1 Onenka 2 V1,¥2,¥6,Y7
MIPOrPAMMHUPOBAHKE CJIO)KHOCTH JITOPUTMOB COPTHPOBKH.
[MpakTudeckoe 3ausTue Ne 2 OreHka 2 V1,¥2,¥6,Y7
CJIO)KHOCTH JITOPUTMOB MTOMCKA.
[MpakTuaeckoe 3ausTue Ne 3 Orenka 2 V1,¥2,V¥6,Y7
CJIO)KHOCTH PEKYPCUBHBIX aJITOPUTMOB.
[Ipaktuueckoe 3anstue Ne 4,5 Onenka 4 V1,Y2,¥6,Y7
CJIOKHOCTH IBPUCTUICCKUX aITOPUTMOB.
JlabopaTtopnoe 3anstue Nel PaGora ¢ 2 V1,¥2,¥6,Y7
kiaccamu. [leperpys3ka MeTo0B.
Tema 1.1.3 ObbexrHO- JlabopatopHoe 3anatue Ne2 OmnpeneneHue 2 V1,¥2,¥6,Y7
OpPUEHTHUPOBAHHOE .
onepanuii B kiaacce. Cozmanue
TpOTpaMMHUPOBAHHC HACJIEIOBAHHBIX KJIACCOB
JlabopaTtopHoe 3anstue Ne3 Pabora ¢ 2 V1,Y2,¥6,Y7
o0BbeKTaMu yepe3 HHTEPPEHCHI.
Hcnons3oBanme cTaHIapTHBIX HHTEPGEHCOB.
JlabopatopHoe 3anstue Ne4 PaGora ¢ Tumiom 2 V1,Y2,¥6,Y7
JAHHBIX cTpyKTypa. Komneknun.
ITapameTpu3oBaHHbBIE KJIACCHI.
JlaGopaTopHoe 3ansatre Ne5 Mcronp3oBanue 2 V1,Y2,¥6,Y7
pPETYJISIPHBIX BhIpaKeHUH. Onepaiuu co
CITHCKaMH.
JlaGopaTopHoe 3ansTae Ne6,7 4 V1,Y2,¥6,Y7
Hcnonp30BaHne OCHOBHBIX IIA0JIOHOB.
JlaGopaTopHoe 3anstue Ne® Vcronp3oBaHue 2 V1,Y2,¥6,Y7
Tema 1.1.411aTTepHubl HOPO’KJAIONINX 1a0JIOHOB.
MPOEKTUPOBAHUS JlaGopatopHoe 3anatue Ne9 Mcnonp3oBaHnue 2 V1,¥2,V6,Y7
CTPYKTYPHBIX IIA0JIOHOB.
JlaGopatopHoe 3anarue NelO Mcnonb3oBanue 2 V1,Y2,¥6,Y7
ITOBEJICHYECCKUX 1a0JI0HOB.
Tema 1.1.5. Co6biTuiino- | Jlaboparopuoe 3anstue Nell Pa3pabotka 2 V1,¥2,¥6,Y7
yIpaBisieMoe MIPUJIOXKEHHUS C UCIIOIb30BAHUEM TEKCTOBBIX
MIPOTPaMMHUPOBAHUE KOMIIOHECHTOB
Jlabopatophoe 3anstie Nel2 Pa3pabotka 2 V1,¥2,¥6,Y7
MPUIOKEHHUS ¢ HECKOJBLKIUMH (hOpMaMHu.
JlabopatopHoe 3anstre Nel3Pa3pabotka 2 V1,¥2,¥6,Y7
PUIIOKEHUS C HE BU3YaJIbHBIMU
KOMITOHEHTaMH.
JlaGoparopHoe 3anatue Nel4 Pa3paboTka 2 V1,¥2,¥6,Y7
UTPOBOTO MPHIIOKEHHUSL.
JlaGoparopHoe 3anatue Nel5 Pa3paboTka 2 V1,¥2,¥6,Y7
IPUJIOKEHHUS C aHUMAaIIHEH.
Tema 1.1.6 JlabopaTopHoe 3aHsTHE 16 V1,Y2,¥6,Y7

Onrtumuzanus u
pedakTopuHT KoJIa

Ne16,17,18,19,20,21,22,23 Ontumuzanus u
pedakTOpuHT KOJa.




Tema 1.1.7 Pa3pabotka JlabopaTopHoe 3aHsATHE 16 V1,¥2,V6,Y7
M0JIL30BATEILCKOTO Ne24,25,26,27,28,29,30,31 PazpaboTka
nHTepdeiica. nHTepdeiica moib30BaTels.
Tema 1.1.8 Jlabopartopuoe 3anstue Ne 32,33,34 6 V1,¥2,V6,Y7
[IporpammupoBanue B Coznanue npusoxenus ¢ bJ{
cpeae 1C Ilpennpusarue | JlaboparopHoe 3austue Ne 35,36,37 6 V1,¥2,¥6,Y7
Cosznanue 3anpocos Kk b1
Jlabopatopnoe 3anstre Ne38,39,40 5 V1,Y2,¥6,Y7
Co3znanne XpaHUMBbIX [IPOLIETYP
HUTOI'O 89
MJIK.01.02 TIOJJIEP)KKA U TECTUPOBAHUE ITPOT'PAMMHBIX MOJVJIEN
Pa3znenbi/TemMbl Tembl npakTHyecknx/madoparopubix | KoanuecTBo TpedoBanus
3aHATHI 4acoB ®I'ocC C11o
(ymern)
Pasnen 2. llogaep:kka U TECTHPOBAHHE MPOTPAMMHBIX MOTYJIeii 68
Tema 1.2.1 [Ipaktuueckoe 3anstue Nel,2 4 V3,V6,V8,Y5,Y9
Otnagka u TectupoBaHue «OEIbIM SIITUKOMY
TECTUPOBAHHE [TpakTnueckoe 3austue Ne 3,4 4 V3,V¥6,¥8,Y5,¥9
MIPOrPAMMHOTO TecTupoBaHUE «IEPHBIM SITUKOM
obecrieyeHust JlaGoparopHoe 3aHsaTHE No 20 V3,V6,Y8,Y5,¥9
1,2,3,4,5,6,7,8,9,10 MoaymnbpHOE
TECTHPOBAHUE
JlaboparopHoe 3aHsATHE 20 V3,¥6,Y8,Y5,Y9
Nell,12,13,14,16,17,18,19,20
HHTerpanmonHoe TeCTUPOBAHUE
Tema 1.2.2 JlaGopaTopHoe 3aHsTHE 20 V3,¥6,Y8,Y5,Y9
JlokymMeHTHpOBaHUE Ne21,22,23,24,25,26,27,28,29,30
OdopmieHne TOKyMeHTAIMK HA
MIPOTPaMMHBIE CPEJICTBA C
HCITOJIb30BAHNEM MHCTPYMEHTATBHBIX
CPEJICTB.
HUTOI'O 68
MJIK.01.03 PASPABOTKA MOBWJIbHBIX ITPUJIOXKEHWI
Pa3znesbl/TeMbl Tembl npakTudeckux/nadoparopubix | KoauvecTBo TpeboBanus
3aHATHI 4acoB ®rocC Cc1io
(ymertn)
Pa3znen 3. PazpaGoTka MOOMJIBLHBIX IPUJI0KEHHIH 45
Tewma 1.3.1 OcHoBHbie | JIaGoparopHoe 3anstue Ne 1,2,3.4,5 10 V1,¥2,¥6,Y4
1aTHOPMBI U S3BIKH YcTaHOBKa HHCTPYMEHTApHS U
pa3paboTKu HACTPOMKa CpeJibl I pa3padOTKH
MOOUJIbHBIX MOOMJIBHBIX TPHIIOKCHUI
MPUIIOKEHUN JlabopartopHoe 3ansitue Ne6,7,8,9.10,11 12 V1,¥2,¥6,Y4
YcTaHoBKa cpebl pa3paboTKu
MOOUJIBHBIX MPUIIOKEHHI C
IPUMEHEHHEM BUPTYaIbHOU MAIIMHbI
Tema 1.3.2 Co3nanue u | Jlaboparoproe 3anarue Nel2 Co3nanue 2 V1,Y2,¥6,Y4
TECTUPOBAHUE OMYJISTOPOB U MOJKIIOUYEHHUE YCTPOUCTB
MOZyJIEN IIs JIaGoparophoe 3ansatue Nel3 Hactpoiika 2 V1,¥2,¥6,Y4
MOOUJIBHBIX peXrMa TepMHHAIA




MPUIIOKECHUN JlaGoparopnoe 3ansatue Nel4 Co3nanue 2 Y1,¥2,Y6,Y4
HOBOTO MPOEKTA
Jlaboparophoe 3ausitue Nel5 Usydenwue u 2 V1,¥2,¥6,Y4
KOMMEHTHPOBaHHE KO/Ia
JlabopatopHast paboraNel6 M3meHnenue 2 Y1,¥2,V6,Y4
3JIEMEHTOB JU3ailHa
Jlabopatopnoe 3anstre Ne 17 O6paboTka 2 V1,¥2,¥6,Y4
COOBITUH: MOJCKA3KU
Jlabopatopnoe 3anstue Nel8 O6padboTka 2 V1,¥2,¥6,Y4
COOBITHIA: IIBETOBASI WHIMKAIIHS
JlabopartopHoe 3ansTre Nol9 2 V1,¥2,VY6,Y4
[ToaroroBka CTaHIAPTHBIX MOAYJIEH
Jlabopatopnoe 3anstre Ne 20 O6paboTka 2 V1,¥2,¥6,Y4
COOBITHH: TTEPEKITIOUECHUE MEXKTY
JKpaHAMH
JlabopatopHoe 3anstue Ne21 Ilepenaya 2 V1,¥2,¥6,Y4
JAHHBIX MEXKTY MOIYIISIMU
JlabopartopHoe 3ansTHe No22,23 3 V1,¥2,V¥6,Y4
TecTupoBaHUE W ONITHMHU3AIIHS
MOOUJIBHOTO MPUIIOKEHHSI
NTOI'O 45
MJIK.01.04 CUCTEMHOE ITPOI'PAMMUNPOBAHUE
Pasneanl/Tembl Tembl npakTyeckux/nadoparopusix | KoanuectBo TpeboBanus
3aHATHH 4acoB oI'oC CI11O0
(ymertn)
Pasnen 4. CucreMHoe nporpaMMipoBaHHe 83
Tema 1.4.1 JlaGopaTopHoe 3aHsITHE 22 V1,¥2,V6,Y3,
[IporpammupoBanue Ha | Nel,2,3,4,5,6,7,8,9,10,11 Ucnonb3zoBanue V8
SI3bIKE HU3KOTO YPOBHSI | TOTOKOB.
JlaGopaTopHoe 3aHsTHE 21 V1,¥2,V6,Y3,
Nel2,13,14,15,16,17,18,19,20,21,22 V8
OOMEH TaHHBIMU.
JlaGopaTopHoe 3aHsTHE 20 V1,¥2,V6,Y3,
Ne23,24,25,26,27,28,29,30 ,31,32 V8
CereBoe mporpaMMHUpPOBaHUE COKETOB.
JlaGopaTopHoe 3aHsTHE 20 V1,¥2,V6,Y3,
Ne33,34,35,36,37,38,39,40,41,42 PaboTsl V8
¢ Oydepom rkpaHa.
NTOI'O 83




3METOAUYECKHUE YKA3AHUS
M/IK.01.01 PazpaGoTka nporpaMMHBIX MOAYyJIei
IIpakTnueckoe 3ansaTHe Ne 1 OneHka cJ10KHOCTH AJTOPUTMOB COPTHPOBKH.

Lean padoTbi:
- Hayuntbcss QopMupoBaTh airopuTMbl pa3pabOTKH NPOTPAMMHBIX MOIYyJEH B
COOTBCTCTBUM C TCXHUYCCKHUM 3aJIJaHHUCM,
- Pa3pa6aTI)IBaTI) MMporpaMMHBIC MOAYJIN B COOTBETCTBUH C TCXHUYICCKHUM 3aJ1aHNEM,

Boinosinus padorty, Bol Oyaere:
ymemp:
— @opMupoBaTh aNTOPUTMBI Pa3pabOTKH MPOTPAMMHBIX MOJYJIEH B COOTBETCTBHH C
TEXHHUYCCKUM 3aJaHUEM.
- OHeHI/IBaTB CJIOKHOCTE aJITOpHUTMaA.
— CoszmaBaTh mporpamMmy 1Mo pa3paboTaHHOMY aJITOPUTMY KaK OTAENbHBIA MOIYJIb.

MarepuanbHoe o0ecnieyeHme:
— MynbTuMenuiiHple  cpeAcTBa  XpaHEHHUs, INepefadyd U IPEJCTaBJICHUS
nHpopMannu.

3ananmue:

1. Tloacuer onepanuii. Kitacchbl BXOAHBIX JaHHBIX
OmauM W3 CrmocoOOB  OLGHKH TpyaoeMKocTH (T N ) sBIseTCS noocuem KOIUYECMBd
8bINOIHAEMbIX onepayuti. PaccMOTpuM B KauecTBe MPUMEpPA AITOPUTM MOMCKAa MUHUMAJIbHOTO
AJIEMEHTa MacCHBa.
Hayaso; MOMCK MUHUMAJIBHOTO 3JIEMEHTa MaccuBa array u3 N 3JIeMEHTOB
min := array[1]
1t 1 0T 2 10 N BBITTOIHSTE:
ecnu array[i] < min
min := array][i]
. KOHEIl; BEpHYTh Min
[Ipu BBIMIOJIHEHUH 3TOTO AITrOpUTMa OyIEeT BBINOIHEHA!

1. N — 1 oneparnus npucBauBaHUsI CYETUMKY IIUKJIA 1 HOBOTO 3HAUCHUS;

2. N — 1 omepauus cpaBHEHHS CUETUYHKA CO 3HaYeHHEM N;

3. N — 1 omepamus cpaBHEHUs 3JIeMEHTa MacCUBa CO 3HAYEHHUEM Mmin;

4. ot 1 no N onepanuii npucBanBaHus 3HAYEHUS IEPEMEHHON min.
TouHoe KoIMYECTBO omepaluii OyaeT 3aBUCETh OT 00padaThIBAEMbIX JAaHHBIX, TO3TOMY HMEET
CMBICII TOBOPUTDH O HAWIY4IIEM, HAUXYALIEM U CpeHeM ciydasx. [Ipu sTom Xyamemy ciyydaro
BCer/ia yAensercss 0co00e BHUMaHKE, B TOM YUCIIE MIOTOMY, YTO «IIJIOXHE» JaHHbIE MOTYT OBbITh
HaMEPEeHHO MOJIaHbl Ha BXOJ 3JI0yMBIIIICHHUKOM.
[TonsiTue cpeonezo cnyuas NCIONB3yeTCs Al OLIEHKU MOBEACHUS alroOpyuT™Ma C pacueToM Ha To,
9YTO HAOOPBI JAHHBIX PaBHOBEPOITHBI. O/IHAKO, TaKas OLlEHKa JOCTATOYHO CIIOXKHA!

1. wWcXojaHBIE JAaHHBIC Pa30OUBAIOTCSA Ha TPYIIBI TaK, YTO TPYAOEMKOCTh anroputma (ti )

JUIs TF000T0 Habopa TaHHBIX OJTHOM IPYIIBI OIMHAKOBA;
2. WCXO0Hs W3 0N HAaOOPOB JIaHHBIX TPYMIBI B OOIIEM 4YKCiie HAOOPOB, PACCUUTHIBACTCS
BEPOSITHOCTD TS KK I0M rpymisl (P i );
3. OIeHKa CPeIHero Ciydasi BeIUrcisieTcs mo popmyse: Y i=lmpi -ti

ogakrwnE

2. AuaroputM my3sbipbKoBO#i coptupoBku (bubble sort) ucrnosnb3yer aBa BIIOKEHHBIX
LUKIa. BO BHYTpEHHEM IOCIENOBATEIIBHO CPAaBHUBAIOTCA IApPBI DJIEMEHTOB U ECIIH
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OKa3bIBAETCS, YTO OJIEMEHTHI CTOSAT B HEMPABUIBLHOM TMOPSIKE — BBIOJIHSICTCS
[EepEeCTAaHOBKA. BHENIHMI LIMKII BBIMIOJIHAETCS 10 TEX MOp, MOKAa B MACCUBE HAWAETCH
XOTh OJHA Iapa 3JIEMEHTOB, HapyMAOIIKX TPpeOyeMblil HOPAAOK.
Hayaso; My3bIpbKOBasi COPTUPOBKA MaccuBa array U3 N 3JeMEHTOB
nPairs := N; KOJIMYECTBO Map AIEMEHTOB
hasSwapped := false; moka 4To HH OjIHA TTapa HE HAPYIIIHIIA TTOPSIOK
i Beex 1 ot 1 mo nPairs-1 BEIOTHSTE:
ecnu array[i] > array[i+1] To:
swap(array[i], array[i+1]); OOMEHATH 3JIEMEHTHI MECTAMHU
hasSwapped := true; HaiijieHa iepecTaHOBKA
nPairs := nPairs - 1; HanOOJIBIIK AIEMEHT rapaHTUPOBAHHO OMEIICH B KOHEI
eciim hasSwapped = true - To nepeiTu Ha 1.3

10 KOHEII; MacCHB array OTCOPTHPOBaH
TpynoeMkocTh (QYHKIIUU Swap HE 3aBUCUT OT KOJHMYECTBA JJIEMEHTOB B MAacCHBE, MOITOMY
olleHMBaeTcsd Kak | swap =0(1). B pe3ynbrare BBINOJIHEHHUS BHYTPEHHErO IHKIA,
HaMOOJIBIINIA SJIEMEHT CMEIIAeTCsl B KOHEI] MaCCHBA HEYTOPSIIOUYCHHON YacTH, TOITOMY Yepes
N Takux BBI30BOB MacCHB B JIIOOOM CiIy4ae OKaKETCS OTCOpPTHpOBaH. Ecim ke MaccuB
OTCOPTHUPOBAH, TO BHYTPEHHUH UK Oy/IeT BHITIOJIHEH JIUIIb OJWH Pa3.

CoNooR~LWNE

IHopsiaoK BHINOJHEHHS PA0OTHI
— CoctaBUTh MaTEMaTUYECKYIO MOJEIH 3aJauH.
Bri6path 1 060cHOBaTH HanboJiee pallMOHAIBHBIN METO/1 PellIeHus 3a]auu;
- Pa3paboraTe anropuT™ A perieHus 3a1auu.
- Hanucats 1 oTiiaguth nporpamMmmy.
®opMa npesoCcTaBICHHUS Pe3yabTaTa
— bnok — cxema.
— Koa nporpamMmsi.
Kpurepun oueHku:

«OTIMYHO» - TEOPETUYECKOE COAEp)KaHUE Kypca OCBOEHO IOJHOCThIO, 0e3 mpo0esos,
yMeHHs ¢(hOPMHUPOBAHBI, BCE MPEAYCMOTPEHHBIE IPOrPAMMON y4eOHbIE 3aJaHHsl BBITIOJIHEHHI,
Ka4eCTBO HX BBIIIOJIHEHHS OLICHEHO BBICOKO.

—«XOopouIo» - TEOPETUYECKOE COJEpHKAHUE Kypca OCBOCHO IMOJHOCThbIO, O€3 IpoOenos,
HEKOTOpble yMEHHUs c(OpMUPOBaHBl HEJOCTAaTOYHO, BCE IPELyCMOTPEHHbIE IPOrpaMMOi
y4eOHbI€ 3a/laHKsl BHIIIOJIHEHBI, HEKOTOPBIE BUbI 3aJaHUH BBINOJIHEHBI C OIINOKAMHU.

—«Y IOBIETBOPUTENBHO» - TEOPETUYECKOE COJEP)KAHHUE Kypca OCBOEHO YacCTHYHO, HO
Ipo0esbl HE HOCAT CYIIECTBEHHOI'O XapakTepa, HEOOXOJUMbIE YMEHUS pabOThl C OCBOEHHBIM
MaTepUaioM B OCHOBHOM C(OPMHPOBAHBI, OOJIBIIMHCTBO MPEAYCMOTPEHHBIX IPOrpaMMOii
o0yuyeHHs y4yeOHbBIX 3aJlaHUM BBIIOJHEHO, HEKOTOpPbIE M3 BBIIIOJHEHHBIX 3aJaHUN colepixkKar
OILIMOKHU.

—«HeynoBneTBOpUTENBHO» - TEOPETUYECKOE COJIEP)KaHHE Kypca HE OCBOECHO,
HE00X0IMMble YMEHUS He c(pOpMUPOBaHbI, BHIIIOJHEHHBIE yUeOHBIE 3a/laHUsI COJlepKaT rpyoble
OILIMOKHU.

IIpakTnueckoe 3ansiTue Ne 2 OneHKa CJI0’KHOCTH AJTOPUTMOB MOHCKA.
Leas padoThI:
Hayuutbcs QgopMupoBaTh alropuT™Mbl pa3pabOTKM HpPOTPaMMHBIX MOIyJeH B
COOTBETCTBUU C TEXHUYECKHUM 3a/IaHUEM,;
BeinonHATh OTJIAJKy IIPOrPaMMHBIX MoOJyJIer c MCIIOJIb30BAHNEM
CIEIMATIN3UPOBAaHHBIX IPOTPAMMHBIX CPE/CTB;
BbInoHATE TECTUPOBaHUE TPOTPAMMHBIX MOAYJIEH;
—  OcymuecTBisATh pe(haKTOPUHT U ONTUMHU3AIUIO POIPAMMHOI0 KOJA.
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Beinosinus padorty, Bel Oyaere:
ymembv:

— @opMHUpOBaTh AITOPUTMBI Pa3pabOTKM MPOTPAMMHBIX MOJYJIEH B COOTBETCTBUH C
TEXHUYECKUM 3a/laHUEM.

— OreHuBaTh CI0XKHOCTD aJITOPUTMA.
— Co3pgaBars nporpaMMy 1o pa3paboTaHHOMY aJTrOPUTMY KaK OTAENIbHbBIH MOIYIIb.
—  BBINONHATH TECTUPOBAHKE ITPOTPAMMHBIX MOLYJIEH.

MarepuanbHoe obecrnieyeHue:

— MynbpTUMEeIMHHBIE  CPEACTBA  XPAaHCHWsS, Tepefadyd U IPEICTABICHUS

UH(POpPMALINH.
3aganue:

1. AropuTm JIMHEHHOT 0 MOMCKA
Jluneitnbrii nouck (Linear search) (ITocnenoBarensHbIi MOKUCK, MOJHBIN iepedop, OpyTdopc)
[TocnenoBarenpHbIl MPOCMOTP KaXXIOTO IEMEHTA IOCIEA0BATEIBHOCTH, IOKAa HE HaWICH
HY)KHBIN. BBITIOTHSCTCS 32 OJIH ITPOXO/I ITUKIIA, CJIOXKHOCTh, COOTBETCTBEHHO — O(N).
JIBonunslil nouck (Binary search) (bunaphslii mouck, MeTo1 JeI€HUs IOI0JIaM)
[Touck snemeHTa B OTCOPTUPOBAHHOM MacCCHUBE.
CyTh anroput™Ma — MocJieJIOBaTeIbHBIC 3aPOCHI C IMpeIaracMbIM BEpOSTHBIM O0TBeTOM. OTBET
Ha 3aIpoC MOXKET OBITh «HY>KHBIH AJIEMEHT MEHBIIE», «HYKHBIH AJIEMEHT OOJBIINE» HIN «3TO
otBeT!». IlepBbIM mpesuiaraercsi cepeAMHHBIA JIeMEHT MaccuBa. I[locne mosydeHusi oTBeTa
aIrOpuTM OTOpachIBaET TOJIOBUHY MAaCCHBa, COICPIKAIIYI0 HEMOIXOAIINE 3HAYCHHS, M
HAYMHAET MTOWCK Ha OCTABIICHCS MTOJIOBUHE.
Tpownunsrit nouck (Ternary search) (TepHapHBI TOUCK)
Hcnonp3yercss ans moucka MakcuMyMa (QYHKIMH, KOTOpasi CTPOro BO3pPacTaeT, a IOTOM
yOBIBaeT, 1100 HA00OPOT.
Ecnu u3BecTHO, YTO OTBET JIGKUT MEXIy ToukamMu A u B, Ha 3TOM OTpe3ke BHIOMPAIOTCS
HEKOTOphIC TOUKH a U b (0OBIUHO JesiImpe OTPE30K Ha TpU paBHbIC yacTh). [IpoBepstor, Ha
Kakol M3 OSTHX JBYX TOYeK (yHKUHS NpUHUMAEeT MeHblllee 3HaueHue. KpaiiHsas TpeTs,
oThenseMas TOM TOYKOW, OTOpachIBaeTCs, W IOUCK MPOJOJIKAETCS Ha JABYX OCTaBIIUXCA
TpeTsIX.
B cooTBeTcTBUU € 3TUM QJITOPUTMOM 3TAJOHHBIN MAaCCUB MPOCMATPUBACTCS MOCIEI0BATEIBHO
OT MEepBOro 0 MocieqHero eMenta. Haubomee ClOXHBIM, KaK yKe OTMEUaloCh, SBISETCS
ciIy4ai, Korja apryMenTa (Kitouda) HeT B Tabnuiie (He HalaeH).
YTOYHEHHBIN aaropuT™M OYJET TaKUM.
1. BBecTn ncxoaHbINH MaccuB (KITIOUCH).
2. BbINOJHATH
2. 1. BBecTu apryMeHT noucka (1iesioe yucio);
2. 2. Ecnu apryMeHT noucka 00JIbllle WK paBeH HYIIO,
2.2.1. Pe3ynbrat (HOMep B MaccuBe, num) = - 1 (He HaiileH, TAKOro HOMepa HET);
2.2.2. JIns ungexca maccuBa (i) or 0 mo Jnuna.maccuBa Ecnu aprymeHT moucka = xirou[i],
HOMEp B MaccuBe (num) = i;
2.2.3. Ecnu HoMep num = - 1, BeBecTH: «Takoro kiroya B MaccuBe HeT», VHaue BBIBECTH:
«Kurou Haliien moa HomepoMm numy. [Toka OyaeT apryMeHT noucka OOoJbIle UM PaBeH HYIIO.
3. 3aKOHYUTb.

OCHOBHOW HEIOCTAaTOK aJropuTMa JHMHEWHOro moucka — Ooibinoe Bpems. OH mpearnoaraer
HCI0JIb30BaHueE onepartopa For B myHkre 2.2.2.

IIpu stom BCEI'JIA BbInoNHSAETCS POBHO N ONEpaluii CpPaBHEHHs, HE 3aBUCHUMO OT TOrO,
HaiizneH kirou wim Het. [Iporpamma, oGHapy>KUB apryMeHT B Hayajle MacCHBa, MPOI0JIKAET €ro
MIPOCMOTpP JI0 KOHIA, T.€. BBINOJHAET Oecroiie3Hyo paboTy. Bpems moucka MoXXeT OBITH
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CYILIECTBEHHO COKpALIEHO, €CIM 00ECleYUTh €ro INpeKpalleHue, Korja Kiwod HaiaeH. llpu
PaBHOMEpPHOM pacCIpe/e/ICHUd JJIEMEHTOB B TaOJMIE ATAJIOHOB (KJIIOYEH) CpelHee Bpems
MOMCKA MOXKET CTaTh MPONOPIMOHAILHBIM BEJIMUYMHE N / 2.

DTOro MOXHO JAOCTHYb, U3MEHUB IYHKT 2.2 B PaCCMOTPEHHOM BBILIE AJTOPUTME CIICAYIOLIUM
o0Opazom.

YckopeHue TMHEUHOr 0 oucKa

2. BBIOJHATH

2. 1. BBecTH apryMeHT noucka (11es10e 4nucio);

2. 2. Ecnu apryMeHT noucka 00JIbllie WK paBeH HyJIIo,

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

2.2.2. Hauansuselil uagekc, i=0;

2.2.3. IToka (num=-1) u (i<=n — JI;iuHbBI.MacCHBa)

a) Eciau aprymeHnT noucka = kiato4[i], Homep B MaccuBe (hum) = i;

b)i=i+1

2.2.4. Ecnu HoMep num = - 1,

BbIBeCTH: « Takoro kito4ya B MaccuBe HeT», MHave BeiBecTu: «Kimtou num Haiaen». [Toka Oyaer
apryMeHT Ioucka OoJIblle UJIM PABEH HYJIIO.

TpynoemMkocTh (BpeMeHHasl CII0KHOCTh) arOPUTMa JIMHEWHOTO MOKMCKa ONPEeNeTCs] YUCIOM
orepalili CpaBHEHHUsI, BBIIIOJHAEMBIX IIPU MPOCMOTpE TaOIUIIBl STANOHOB. B nydiem ciydae
KOJIMYECTBO TaKHX ONepanuil paBHO 1, B XyAllIeM — n, a B CPEAHEM, €CJIM BO3MOKHbIE 3HAUCHHUSI
KIIIOYel paBHOBEPOATHBI, - n / 2. Takum oOpa3om, acumnToTudeckas oueHka O(n) = n.

IHopsiaoK BHINOJIHEHHS PA0OTHI
— CocTaBUTh MaTEMaTHYECKYIO MOJICIb 3aa9H.

Bri6pats 1 000cHOBaTH HanOOJIEE PAIIMOHATILHBIN METOT PEIICHMS 3aa4H;
PazpaboTaThs anropuT™ Ajia penieHus 3a1a9m.

- Hammcarp u oTnaauth mporpammy.

dopMma npeaocTaBIeHNs pe3yabTaTa
— biok — cxema.
— Koa nporpamMmsi.
Kpurepun oueHku:

«OTIUYHO» - TEOPETHYECKOe COJEp)KaHHE Kypca OCBOCHO MOJIHOCTHIO, 0e3 mpolenos,
yMeHHUs1 cOPMHUPOBAHBI, BCE MPEIyCMOTPEHHbIE MPOrpaMMOii yueOHbIEC 3a/IlaHUSI BHIMIOJIHEHBI,
KayeCTBO UX BBIIOJIHEHUS OIICHEHO BBICOKO.

—«XO0poII0» - TEOPETUUYECKOE COJepkKaHUEe Kypca OCBOEHO IMOJIHOCThIO, 0e3 mpobesos,
HEKOTOpble yMeHHsS C(HOpPMHpPOBAHBI HEAOCTATOYHO, BCE MPEAYCMOTPEHHBIE MPOrpaMMOit
y4eOHbIe 3aJaHHs BHIIOJIHEHbI, HEKOTOPBIE BUJIBI 3aJaHUI BBIMOIHEHBI C OIINOKAMHU.

—«YIOBIETBOPUTENBHO» - TEOPETUYECKOE COJIEpP)KaHHE Kypca OCBOEHO YacTUYHO, HO
po0Oeibl HE HOCST CYIIECTBEHHOI'O XapakTepa, HeOOXOAUMBIE YMEHHsI pabOThl ¢ OCBOSHHBIM
MaTepuaJoM B OCHOBHOM c(opMHpOBaHbBI, OOJBIIMHCTBO MPETYCMOTPEHHBIX MpPOrpamMMon
oOyueHusi y4eOHBIX 3a/laHUi BBIMOJHEHO, HEKOTOPbIE W3 BBIMIOJIHEHHBIX 3a/laHUM COJepKaT
OILITMOKH.

—«HeynoBneTBOpUTENBHO» - TEOPETHUECKOE COJEp)KaHME Kypca HE OCBOEHO,
HeoOX0MMBbIe YMEHHS He CPOPMUPOBAHBI, BHITIOJTHEHHbBIE YUEOHbIE 3aJaHusI COAepKaT rpyobie
OILITMOKHU.

IIpakTnueckoe 3ansiTe Ne 3 OneHKa CJI0’KHOCTH PEKYPCHBHBIX AJITOPUTMOB.
Leas padoThI:
—  Hayuutbcst ¢opmupoBaTh anropuTMbl pa3pabOTKH TMPOrpaMMHBIX MOJIyJeH B
COOTBETCTBUU C TEXHUYECKUM 3a/IaHUEM,;
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Beinonnsate OTJIAJKY IIPOrpaMMHBIX MoayJen c HCII0JIb30BAHUEM
CIELMAJIU3UPOBAHHBIX IIPOIPAMMHBIX CPEJICTB;

BBINOIHATE TECTUPOBAHUE NPOIPAMMHBIX MOJYJIEH;

OcymiecTBasATh peaKTOPUHT U ONTUMU3ALNIO TPOTPAMMHOTO KOJIa.

Boinosinus padorty, Bel Oyaere:

ymembw:

— @®opMupoBaTh aIrOPUTMBI Pa3pabOTKU MPOrPAMMHBIX MOIyJNeHl B COOTBETCTBUU C
TEXHUYECKUM 3aJaHUEM.

— OueHuBaTh CI0KHOCTD AITOPUTMA.

— Co3pgaBarb nporpaMMy 1o pa3paboTaHHOMY aJTrOPUTMY KaK OTAENIbHbBIH MOIYIIb.

—  BBINOJNHATE TECTUPOBAHKUE MPOTPAMMHBIX MOJYJIEH.

MarepuajnbHoe o0ecnieueHue:

B

— MynbTuMenuiiHple  CpeAcTBa  XpaHEHUs, INepefadyd U IPEJCTaBJICHUS
nHpopMaLnH.

3amanue:

Coznaiite MmpoOrpaMMbl, PEATH3YIONIUE PEKYPCUBHBIM M WTEPATUBHBIM aJTOPUTMBI
BBIUKCIICHUS N-T0 uncia Gubonauyuu. CpaBHUTE BpeMs UX paboThl st n = 5, 25, 45,
65, 85, 100. Utob6s! n3bexats nepenosHenus, 1 n < 100 ucnone3yiite 0e33HAKOBOE
npejacTaBieHuss uucen pazmepoM B 8 Oalt ( Tun unsigned long B s3pike Cn).
Pe3ynbTaTsl cpaBHEHU 0pOpPMUTE B BHJIEe TaOIUIBI U B BUE rpaduka.
[Ipoananu3upyiTe BBIYUCIUTENBHYIO CI0KHOCTh QJITOPUTMOB YMHOKEHHs uucen. Ha
OCHOBE aHAJIM3a TIOBEJANTE CPABHEHMSI JTAHHBIX AJITOPUTMOB.

Pa3paboraTte 1Ba anropuTMa BO3BEACHHUS YMCIA B IENYI0 HEOTPULIATEIBHYIO CTENEHb,
pasnuyaronuecss Mo cioxHoctu. [l pa3paOoTaHHBIX aNTOPUTMOB  ONpPENEIUTE
BBIYMCIUTENBHYIO CII0)KHOCTh aJIFOPUTMA.

Pa3paboraTtes aBa anropurMa BO3BEIEHUS YKCIIA B IEJIyI0 HEOTPHUIATEIbHYIO CTEIEHb,
pasnuyaronuecs MO CIOXKHOCTH. J[ns pa3paOoTaHHBIX aIrOPUTMOB MPOBEIUTE
CpPaBHUTEJIBHBIN aHAIIN3.

[Ipoananu3upyiiTe MPOCTPAHCTBEHHYIO CIOKHOCTh aJlTOPUTMOB YMHOXKEeHHUS uncen. Ha
OCHOBE aHaJIM3a MMOBEUTE CPABHEHHUSI TAHHBIX aJITOPUTMOB.

Cozpaiite mporpamMmbl, peaqu3ylolIMe PEKYpPCHUBHBII M HTEPATUBHBIA aITOPUTMBI
BBIUKCIICHUS N-T0 unciia Pubonauyuu. CpaBHUTE BpeMs UX paboThl st n = 5, 25, 45,
65, 85, 100. UtoOs! nzbexats nepenonHenus, 1 n < 100 ucnonb3yiTe 6€33HAKOBOE
NpeAcTaBiICHUsT 4ucen pasmepoM B 8 Oait( Tum unsigned long B s3pike Chn).
Pe3ynbTaTsl cpaBHEeHUs 0pOpPMUTE B BHJIE TAOIUIBI U B BUE rpaduka.

Pa3paboraTe ABa anropuTMa BO3BEIEHUS YKCIIa B IENIyI0 HEOTPHUIATEIBHYIO CTEIEHb,
pasnuyaronumecss 1Mo cioxHoctu. s pa3paboTaHHBIX alTOPUTMOB  OIPENEITHUTE
BBIYHCIUTENBHYIO CII0)KHOCTh allTOPUTMA.

[Ipoananu3upyiTe BBIYMCIUTENBHYIO CIOXHOCTh aJTOPUTMOB YMHO)KEHHs yucenl. Ha
OCHOBE aHaJIW3a MMOBEAUTE CPABHEHHUSI TAHHBIX aJlTOPUTMOB.

Pa3paboraTte nBa anropuTMa BO3BEACHHUS UWCIA B LENYI0 HEOTPULIATEIHHYIO CTEMEHb,
pasnuyaronmecs Mo CiIokHocTu. J[ns pa3paboTaHHBIX aNTOPUTMOB  OMPENEINUTE
BBIYUCIIUTENBHYIO CII0)KHOCTh aJrOPUTMA.

Pa3zpaboraTe nBa anropuTMa BO3BEACHHUS YMCIA B IENYI0 HEOTPULIATENBHYIO CTENEHb,
pas3nuyaoIMecs MO CIOXKHOCTH. /[l pa3paOOTaHHBIX aIrOpUTMOB MPOBEAUTE
CPaBHUTEJbHBIN aHAIIN3.

LeTsX JabHENIIero aHaau3a puMeM cleyIouue JOMYILEHHUS:

Kaxjaast KOMaHIaa BBIITOJIHACTCS HC Ooiee qeM 3a (I)I/IKCI/IpOBaHHOC BpeMs;
HUCXOJHBIC HAHHBIC aJlrOpUTMa MNPCACTABIIAOTCA MAIIWMHHBIMU CJIOBAMHU I10 OuTOB KaXXJ10¢€.
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KonkperHnas npobnema 3amaercs N coBaMu MaMsATH, TAaKUM 00pa3oM, Ha BXOJE aJTOPUTMA —
N = N* 6ur unpopmanuu.
[Iporpamma, peanusyiomas ajaropuT™M g peHieHus 06H.[€I/I mpoOyieMbl cocTouT W3 M
MAIIMHHBIX ~MHCTPYKIMH 1o M OutoB — M = M* M Our uHbopMaImH.
Kpome Toro, amropurMm MoxeT TpeOOBaTh CIEAYIOMIMX JIOTIOJHUTEIBHBIX PECYpCOB
a0CTpPaKTHOW MAaITUHBI:
— Sd — mamsTh U1 XpaHEHHUs IPOMEKYTOYHBIX PE3yJIbTATOB;
— Sr—mamsTh U1 OpraHu3aliy BEIYMCIUTEIBHOTO TIporiecca (TTaMaTh, HEOOXO0quMast JIst
peann3aiy peKypCUBHBIX BRI30BOB M BO3BPATOB).
[Ipu pemieHMH KOHKPETHOM npoOaemMbl, 3aJjaHHON N cJI0BaMM MaMSITU aJrOPUTM BBIIIOJHSET HE
OoJiee, 4eM KOHEYHOE KOJIMYECTBO «3JIEMEHTAPHBIX» ONEpariii a0CTPaKTHON MAIIMHBI B CHITY
YCIIOBHSI pACCMOTPEHHS TOJIBKO (DMHUTHBIX alTOPUTMOB. B CBSI3M C 3THM BBeIeM clenyromiee
oTpesiesIeHHe:
[Ton Tpyno€MKOCTbIO anropuT™Ma JJis JaHHOTO KOHKpeTHoro Bxoaa — Fa(N), Oynem nmoHumarsb
KOJIMYECTBO  «DJIEMEHTAPHBIX» OINEpaluii  COBEPIIAEMBIX AalTOPUTMOM ISl peIIeHUs
KOHKPETHOU po0IIeMbI B JAHHOU ¢bopMmanbHOI CHUCTEME.
KommiekcHBIN aHanu3 anropuTMa MOXKET OBITh BBHITIOJHEH Ha OCHOBE KOMIUIEKCHOW OIICHKH
pecypcoB (QopManbHOH CHUCTEMBI, TPeOYEeMBIX AJITOPUTMOM Ul PEIICHUS KOHKPETHBIX
npobieM. OdYeBUAHO, YTO JUISI pa3IUYHbIX OOJacTell MPUMEHEHHs] Beca PecypcoB OyayT
pa3NM4HBl, YTO TNPUBOJWT K  CIEAyIOMIEH  KOMIIGKCHOH  OIIGHKE  aJTOpHTMa!
cl * Fa(N) + ¢2 * + ¢3 * Sd + c4 * Sr, tme ci — Beca pecypcos.
[Ipu Oosiee aAeTanbHOM aHaIM3€ TPYAOEMKOCTH ajlrOpUTMa OKa3bIBAaeTCs, YTO HE BCerjaa
KOJIMYECTBO JIEMEHTAPHBIX OIEPAIlNi, BHITIOTHIEMBIX aJITOPUTMOM Ha OJTHOM BXOJ€ JUTMHBI N,
COBIIAJAET C KOJMYECTBOM OMNEPALMI HAa JPYroM BXOJ€ TAaKOW € JJIMHBI. JTO NMPUBOIUT K
HEO0OXOMMOCTH BBEJCHHS CIIEHUAIbHBIX O0O3HAUEHUM, OTpa)karolIMX IMOBEACHHE (YHKIIHU
TPYJOEMKOCTH JIJaHHOTO QJIrOpUTMa Ha BXOJHBIX JaHHBIX (UKCUPOBAHHOW JUIMHBI.
[Tycte DA — MHOXXECTBO KOHKDPETHBIX MpOOJEM MaHHOW 3aaavd, 3aJlaHHOe B (opMabHOM
cucteme. [Tycte D DA — 3aganmne koHKpeTHOM mpobdieMsl u |D| =N
B o0miem ciydae cymiecTByeT cOOCTBEHHOE TOJIMHOKECTBO MHOXKeCTBa DA, BKITFOHaroIee Bce
KOHKPETHBIE TPOOJIEMBI, UMEIOUINE MOITHOCTh N:
— ob6o3Haunm 310 moamMHokecTBo yepe3 DN: DN = {D DN,: |D| = N};
— o0003HaYMM MOIMHOCTH MHOkecTBa DN uwepes MDN — MDN = |DN |.
Torga copepxarenbHO JaHHBIA ANTOPUTM, pelllas pa3inyHbIe 3aJa4l pazMepHoCcTU N,
OyZeT BBINOJHATH B KAKOM-TO Cllydae HauOoJblIee KOJIMYECTBO OMEepaluid, a B KaKOM-
TO Ccllyyae HaMEHbIIee KOJIMYecTBO ornepanuil. Benem criemyroiue 0003HaYeHUSA:
1. Fa(N) — xymmmi ciy4ail — HauOoJIbIlee KOJTMYECTBO OMEPAIHid, COBEPIIIAEMbBIX aIrOPHUTMOM
A TUIs pelieHus KOHKPETHBIX npo6iieM Pa3MepHOCTHIO N:
DDN Fa(N) = max {Fa (D)} — xyammuii ciay4ait Ha DN
2. Fa(N) — nyurmuit cinyvail — HaMMEHbIIIee KOJIMYECTBO OMEepalinii, COBEPIIAEMbIX alTOPHTMOM
A TUIS pelieHus KOHKPETHBIX npolsem Pa3MepHOCTHIO N:
DDN Fa(N) = min {Fa (D)} — nyurumuii ciay4ait Ha DN
3. Fa(N) — cpennwuii ciyyait — cpeHee KOJIMYECTBO OIMEpaIliii, COBEPIIAEMBIX aIrOPUTMOM A
TUIS pelieHus KOHKPETHBIX npobiieM Pa3MepHOCTHIO N:
DDNFa(N) = (1 / MDN)* {Fa (D)} — cpenuwuii ciry4aii Ha DN.
B 3aBHcHMOCTH OT BIMSHUS UCXOAHBIX JaHHBIX HAa (YHKIHIO TPYJAOEMKOCTH aJrOpUTMa MOXKET
ObITh TpEeATIOKEeHa Ccrexyromas Kiaccu(uKkaus, HMerolas MpPakTHUYeCKoe 3HaueHHe JUIs

dHaJIn3a aJIrTOPUTMOB: KonnuecTBeHHO - 3aBHCHUMBIC MO TPYAOCMKOCTH  aJITOPUTMBI
910 AJITOPUTMEI, CI)YHKI_[I/IH TPYAOCMKOCTH KOTOPBIX 3aBUCHUT TOJBKO OT PasMCpPHOCTU
KOHKPETHOTO BXO0OJa, u HC 3aBHUCUT oT KOHKPCTHBIX 3HAYCHUH:

Fa (D) = Fa (|D|) = Fa (N). IIpumepamu airopuTMoB ¢ KOJTUYECTBEHHO-3aBUCUMOMN (DyHKIMEH
TPYZOEMKOCTH MOTYT CIYXHTh QJITOPUTMBI JJsl CTaHJAPTHBIX OINEpalui ¢ MacCUBaMH U
MaTpULlaMH — YMHOXKEHHUE MaTpUI], YMHOXXEHHE MAaTpUIbl Ha BEeKTOp | T.1. [lapamerpuuecku -
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3aBHCUMEIC o TPYJOEMKOCTH QJITOPUTMBI
DTO aNrOpPUTMBI, TPYJOEMKOCTh KOTOPBIX OINPEACISAeTCS HE Pa3MEpPHOCThIO Bxona (Kak
MPaBWIO, ISl ATOW TPYHIBl Pa3MEPHOCTh BXOJa OOBIYHO (PHKCHUpPOBaHA), a KOHKPETHBIMU
3HAYECHUSIMHA o0OpabaThIBacMbIX CJIOB MaMSITH:
Fa (D) = Fa (d1,...,dn) = Fa (P1,...,Pm), m n
KpaTkue TeopeTnuyeckune cBeJ1eHHs:

[IpumepaMu  aNrOpPUTMOB € [MAPAMETPUUCCKU-3aBUCUMON  TPYIOCMKOCTBIO  SIBIISIFOTCS
QITOPUTMBI BBIYUCIICHUSI CTAHJAPTHBIX (PYHKIMHA C 3aJaHHOM TOYHOCTHIO ITyTEM BBIUYHCIICHHUS
COOTBETCTBYIOIIMX CTEIICHHBIX Psa0B. OYEBHIHO, YTO TAaKUE AJITOPUTMBI, UMEsl Ha BXOJE JBa
YHCIIOBBIX 3HAYCHUS — apTyMEHT (DYHKIIMH ¥ TOYHOCTH BBIMOJHSIOT CYIIECTBEHHO 3aBHUCSIICE

oT 3HA4YCHUI KOJIMYECTBO OIIEepaLAi.
a) Bemuucnenme xk mocnmemoBarenmsHeIM - ymHOkenuem — Fa(x, k) = Fa (k).
0) Beruncnenue ex=(xn/n!), C  TOYHOCTBIO 110 Fa = Fa (%, )
KonmdecTBeHHO-TTapaMeTpHUIECKHe o TPYAOEMKOCTH AIITOPUTMBI

Opmnako B OONBIIMHCTBE MPAKTHYECKHX CIydaeB (PYHKIUS TPYIOEMKOCTH 3aBUCHT Kak OT
KOJIMYECTBA JIaHHBIX HA BXOJE, TaK M OT 3HAYCHHWH BXOIHBIX JaHHBIX, B 3TOM CiIydYae:
Fa (D) = Fa (D], P1,...,Pm) = Fa (N, P1,...,Pm)
B kauectBe mpmMepa MOXXKHO TIPUBECTH aITOPUTMBI UYWCIEHHBIX METOJIOB, B KOTOPBIX
napaMeTpUIeCKN-3aBUCHMBIN BHEITHUN IIMKII TIO TOYHOCTH BKJIFOUAET B C€Os KOJMYECTBEHHO-
3aBHCHUMBIN ()parMeHT 10 Pa3MEPHOCTH.

[TopsaKOBO - 3aBUCUMBIE TI0 TPYJOEMKOCTH AJITOPHTMBI

Cpemy pazHOOOpa3usi MapaMeTPHUECKH - 3aBUCUMBIX alTOPUTMOB BBIACIHM €IIe O]y TPYIIITY,
TS KOTOPOH KOJIMYECTBO OIEPANMi 3aBUCHUT OT TIOPSIIKA PACIIONIOKEHHS UCXOTHBIX OOBEKTOB.

IIycte  mHOXectBo D cocrour w3 osmementoB  (dl,...,dn), wu |ID||=N,
Ompenenum Dp = {(dl,...,dn)}-MHOXKeCTBO Bcex ynopsmodeHHbIX N-ok u3 dl,...,dn, ormeTnmMm,
yto |Dp|=n!.

Ecmu Fa (iDp) Fa (jDp), rmeiDp, jDp Dp, 1O anroputm OyneM Ha3bIBaTh IMOPSIKOBO-
3aBHCUMBIM M0 TPYyJOeMKOCTH. [IpumepamMu Takux aJrOPUTMOB MOTYT CIY)KHUTh DS
QITOPUTMOB COPTHPOBKH, AQJITOPUTMBI IOMCKA MHHMMYyMa ¥ MaKCHMyMa B MAacCHBE.
PaccmoTtpuMm Gonee moapoOHO aaropuTM IMOMCKa MaKCHMyMa B MAacCHBE S, COICpIKAIIMM N
AIIEMEHTOB:

Maxs (S,n; Max)

Max S1

Fori2ton

if Max < Si then Max Si (KOJHYECTBO BBITOJHCHHBIX OIEPAIMi MPUCBAUBAHHS 3aBUCHT OT
MOpsi/IKA CIIEIOBAHUS JICMEHTOB MacCHBA)

[Tpu ananu3e noBeneHUss GYHKIUN TPYJOEMKOCTH aJIrOPUTMA YaCTO MCIIOJIB3YIOT MIPUHSATHIC B
MaTeMaTUKE aCHMIITOTUYECKAE OOO3HAYCHHMS, IO3BOJISIFOIIME II0Ka3aTh CKOPOCTh poCTa
byHKIUH, MaCKHUpYyst npu 3TOM KOHKPETHbBIE K03 (DUITUCHTHI.
Takast oneHka (GyHKIUH TPYJAOEMKOCTH AJITOPUTMAa HA3bIBACTCS CIOXHOCTHIO AJITOPUTMA U
MO3BOJISICT ONPEJICIUTh HPEANOYTEHHSI B WCIOJIb30BAHUU TOTO WM WHOTO ITOpPHTMA JUIs

0O0JIBIITNX 3HAYCHU U pa3sMEepHOCTH UCXOJIHBIX JTAHHBIX.
B ACHMITTOTUYECKOM aHam3e TIPHUHSTHI CIICAYIOIINE 0003HAYCHHUS [6]:
IIyctp f(n) u g(n) — mnonoxutensHble (QYHKIUU TMOJOXKUTEIBHOIO aprymenra, n > 1

(Komn4yecTBO OOBEKTOB HA BXOJE M KOJIWYECTBO OMNEpalliii — MOJOKHUTEIbHbIC YHCIA), TOT/AA:
no

f,gnc2g(n)

f(n)

clg(n)

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

€CJIM CYLIECTBYIOT MOJOKUTEIbHBIC

cl, ¢2, n0, Takue, yTo:
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el * g(n) f(n) c2 * g(n),
pu n > n0

OOBIYHO TOBOPSAT, YTO MPH ATOM (YHKIHMS g(n) SABISIETCS aCUMITOTHYECKH TOYHOM OLIEHKOM
¢ynkuun f(n), T.x. mo ompenenenuio ¢ynkuus f(n) He ornmuaercs ot QyHKIMH g(n) c
TOYHOCTBIO JI0 TOCTOSTHHOT'O MHOYKUTEJIS.

Otmetum, uto u3 f(n) = (g(n)) cnenyer, uro g(n) = (f(n)).

[Ipumepsr:

1) f(n)=4n2+nInN+174 — f(n)= (n2);

2) f(n)=(1) — 3anmchk o3Haudaer, uyto f(n) WM paBHa KOHCTaHTE, HE PaBHOW Hyito, win f(n)
orpaHu4eHa KOHCTaHToi# Ha : f(n) = 7+1/n = (1).

B orimume ot oueHku , onenka O TpedyeT Toibko, uTo Obl pyHKIMS f(n) He mpeBbimana g(n)
HaunHas ¢ n > n0, Cc  TOYHOCTBIO [0  TOCTOSSHHOTO  MHOXHTEJS:
cg(n)
f(n)
c>0,n0>0:
0 f(n) c * g(n), nn0
BooOie, 3amuce O(g(n)) o6o3HavyaeT kinace PyHKINN, TAKUX, YTO BCE OHU pacTyT He ObICTpEE,
geM (YHKIHS g(n) ¢ TOYHOCTHIO IO MTOCTOSTHHOTO MHOYHTEJISI, TIO9TOMY WHOT/Ia TOBOPST, YTO
g(n) MmaxxopupyeT ¢pyHkuuio f(n).
Hanpumep, s Bcex GpyHKUIMII:
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 cmpaBemnuBa oreHka O(n2 )VkaswiBas orneHky O ecTh CMBICH yKa3blBaTh HamOoliee
«ONU3KYI0» MaKOPUPYIOIIYIO (PYHKIHIO, TTOCKOJIBKY Hampumep it f(n)= n2 cmpaBennmuBa
OIICHKA O(2n), OJTHAKO OHa HE nMeeT MPaKTUYECKOTO CMBICIIA.
B otnnuune ot onenku O, oIieHKa SBISETCS OLIEHKOW CHU3Y — T.€. ONpEeNsieT Kiacc PyHKIUH,
KOTOpBIE PacTyT HE MEJJICHHEE, YeM g(N) ¢ TOYHOCTHIO J10 MOCTOSTHHOTO MHOYKHUTEIS:
F(n)
cg(n)
c>0,n0>0:
0 c*g(n) f(n)
Hampumep, 3amucek (n*Ln(n)) o6o3Havaer kiacc (yHKIHMHA, KOTOPbIE pacTyT HE MEJJICHHEE,
yem g(n) = n*Ln(n), B 3TOT KJIacc MOIAaa0T BCE MOJUHOMBI CO CTEIIEHBIO OOJIBIICH €TUHUIIBI,
paBHO Kak U BCe CTENEHHble (YHKIUM C OCHOBAaHHEM  OOJBIIUM  EAUHHUIIBIL.
OtmeTuM, 4TO He Bcerda Juisl mapbl (YHKIUN CIpaBeUIMBO OJHO M3 AaCUMOTOTUYECKHX
cooTHomeHu#, Hampumep i f(n)=nl+sin(n) m g(n)=n HE BBINOJHACTCI HH OJIHO W3
ACUMITOTUYECKUX COOTHOILLICHUH.
B acumnroTuuyeckoM aHanmu3e aaropuTMOB pa3paboTaHbl CIENMATbHBIE METOIbl MOJTYYCHUS
ACUMITOTUYECKUX OIIEHOK, OCOOEHHO JUIsl Kilacca PeKYpPCUBHBIX alropuTMoB. OYeBHIIHO, YTO
OLICHKa sIBIIsIeTCS OoJiee MPEeANnOYTUTEIbHOU, YeM orleHka O. 3HaHuEe aCUMNTOTHKHU MOBEACHUS
(GYHKIIUU TPYJOEMKOCTH alTOPUTMA - €ro CJIOXKHOCTHU, J1ae€T BO3MOXKHOCTH JIENIaTh MPOTHO3BI
1o BBIOOPY OoJsiee PalMOHAIBHOTO C TOYKU 3PEHUS TPYIAOEMKOCTH alroputMa ajsi OOJIbIINX
pa3MepHOCTEel UCXOAHBIX JaHHBIX.
Ilopsinok BbINOTHEHNUSI PA0OTHI
CocTaBUTh MAaTEMATUYECKYIO MOJIEINb 3a/Ia4H.
Bri6pats 1 000cHOBaTh Harboiee palMOHAIBHBIN METO/T PEelIeHuUs 3aJauu;

— Pa3paboraTe anropuT™ A7 pelieHus 3a1a4H.

— Hanucatp u oTnaguth mporpammy.
®opma npeaocTaBIeHHs pe3yabTaTa

— bnok — cxema.
— Konx nmporpaMmsl.

Kpurepun onenkn:
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«OTIMYHO» - TEOPETUYECKOE COAEPKAHUE Kypca OCBOEHO IOJIHOCTBIO, 03 mpoOelos,
yMeHUs1 C(OPMHUPOBAHBI, BCE MPEILyCMOTPEHHBIE MPOrpaMMOi yueOHbIC 3aJaHUsl BHITIOJHEHBI,
KauyeCTBO UX BBIIIOJIHEHUS OLIECHEHO BBICOKO.

—«Xopo110» - TEOPETUIECKOE COMIEPHKAHUE Kypca OCBOCHO IOJHOCTBIO, O€3 MpoOeoB,
HEKOTOpble yMEHHUs c(HOpMUPOBAHBI HEJOCTATOYHO, BCE IPEILyCMOTPEHHBIE IPOrpamMMOit
y4eOHbIe 3a/IaHHsI BHITIOJTHEHBI, HEKOTOPBIC BUIbI 33JaHUN BBITIOIHEHBI C OIINOKAMH.

—«Y 10BIETBOPUTENBHO» - TEOPETUUYECKOE COJIEP’KaHHE Kypca OCBOEHO YacTUYHO, HO
poOesbl He HOCAT CYIIECTBEHHOTO XapakTepa, HEOOXOJMMbIE YMEHUSI PabOThI ¢ OCBOSHHBIM
MaTepuajJoM B OCHOBHOM c(opMHpOBaHbI, OOJIBIIMHCTBO MPETYCMOTPEHHBIX MpOrpammon
o0y4yeHHs Y4eOHBIX 3aJlaHHH BBITIOJHEHO, HEKOTOpPbIE M3 BBIITOJHEHHBIX 33aJaHUN COJEpXKAaT
OILITMOKH.

—«HeynoBiaeTBOPUTENIBHO» - TEOPETHYECKOE COJEpKAHME Kypca HE OCBOEHO,
He0oOXO0MMble YMEHHS HE CPOPMUPOBAHBI, BHIIIOJHEHHbIE YUEOHbIE 3aJJaHMsI coAepKaT rpyobie
OLLIMOKH.

IpakTnyeckoe 3ausaTue Ne 4,5 OueHka CJI0:KHOCTH IBPUCTHYECKHX AJITOPUTMOB.
ean padoTbi:
- Hayuutbcss ¢opmupoBarth anropuTMbl pa3paboTKHM NpPOTpaMMHBIX MOAYJIEH B
COOTBETCTBUU C TCXHUYCCKHUM 3aJJaHHUEM,
- BeimonnsaTe OTJIAJIKY MpOrpaMMHBIX MoOyJIen c HCIIOIB30BAHUEM
CIIENUAIN3UPOBAHHBIX [IPOTPAMMHBIX CPEICTB;
BBINOIHATE TECTUPOBaHUE MPOrPAMMHBIX MOJIYJIEH;
- OcyiecTBasTh pehakTOPUHT U ONTUMH3ALUIO IPOrPaMMHOI0 KO/a.

Boinosnus patdory, Bel Oynere:
ymemp:
— ®dopMupoOBaTh AITOPUTMBI Pa3pabOTKH MPOrPaMMHBIX MOAYJIEH B COOTBETCTBHH C
TCXHHUYCCKHUM 3aJJaHUECM.
- OLICHI/IBaTL CJIOKHOCTH ajJIrOpUTMa.
— CoszgaBats IporpamMmy 10 pa3padOTaHHOMY aJITOPUTMY KaK OTIEITHHBIA MOIYJIb.
—  BoInmonHATh TeCTHpOBaHUE MPOTPAMMHBIX MOAYJIEH.

MarepuanbHoe odecrnieuyeHue:
— MynbpTuMenuiiHple  CpeACcTBa  XpaHEHUs, INepefadyd U IPEICTaBICHUS
nHpopmaIuu.

KpaTkue Teopernueckue cBeJeHHs:
DOBpPUCTHYECKHUI aNTOPUTM — 3TO AJITOPUTM pELICHMs 3a/1a4yM, MPaBUIBHOCTH KOTOPOTO JUIs
BCEX BO3MOXKHBIX CIIy4aeB HE JOKa3aHa, HO MPO KOTOPBIA W3BECTHO, YTO OH JAET JOCTATOYHO
Xopoliee pelieHre B OOIbIIMHCTBE CITy4YaeB.
Haubonee yactbie 3BpUCTUKHU:

—  Xagueit anroputm

— OrpaHuyeHHbIN Iepedop TOIBKO MEPCHEKTUBHBIX BAPUAHTOB

— TlocnenoBarenpHoe yiydileHHE («IOKaTbHBIA TOUCK))
Kanuplii anroputM -— OJHONPOXOJHBIM HTEPAUMOHHBIN anroput™m. CTpPOUT pelnieHue,
n00aBisisi Ha KaXKJAOM IIare K TEKYUIEMY YacmuyHOMy PEIIEHUI0 HOBBIH JIIEMEHT.
JloGaBisieMblid 2JIEMEHT BbIOMpaeTcs Ha OCHOBE JIOKAIHHOTO ONTUMyMa («HAWTy4IIUNA Ha
TEKYIIEeM IIare»).
KanHble alropuT™MBI:

— JlaroT To4YHOE pelieHue T 3a7a4 Ha MaTpouaax (C aJAuTHBHOM 11ereBoii GpyHKIneH)

— HEKOTOPBIX 3aJla4 JIal0T MPUOIMKEHHOE pellleHre ¢ TapaHTUPOBAHHOM (HE 00s13aTEIbHO

KOHCTaHTHOM) OIEHKOH MPUOIHKEHUS
— B o0mem cirydae ucmonb3yroTces Kak 3BpUCTUKA
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3aganue:

1. Hexwuii myTemecTBeHHUK 3aymal MOBTOpUTh yTh A.H. Pagumesa "3 [lerepOypra B
MockBy", Il 4eTO PEIIniI BOCHOIb30BATHCS JIUYHBIM aBToMoOmieM. [lyTenecTBeHHUK
peln Tak CIUIAHUPOBaTh CBOM MaplIpyT, YTOObI MMHHUMHU3HpPOBATh 3arpatrbl. s
3TOTO eMy HYKHO OBLIO 3HATh, CKOJIBKO Ha €ro IMyTH BCTPETUTCS 3alpaBOYHBIX CTAHIIUN
U Ha KAaKOM pacCTOSHUU JpPyr OT Apyra oHM Haxonarcs. [lomumo Bcero mpouero
MPUXOJIUIIOCh YYUTHIBaTh, YTO €MKOCTh OeH300aka MalllMHBI orpaHu4eHa. Tpedyercs
OIpEeAEIUTh, KAKOE MUHUMAJIbHOE KOJIMUECTBO 3allpaBOK €MY HYKHO IIOCETHUTb.

Cuwurarts, uto nepsast A3C naxoaurcs B [lerepOypre, a nocneauss B Mockse.

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

S - paccTosiHuE, KOTOPOE MAlIMHA MOXET POeXaTh C TOJIHBIM 0aKoM;

L - paccrosiaue ot [letepOypra 10 MOCKBEIL.

B xome pemenus 3amaud HY)XKHO IOJyYUTh HOMEpa 3alpaBOK, Ha KOTOPBIX MNPUAETCS

3ampaBIISITHCSL.
Pewenue:
B nanHoii 3aa4e kaqHbIN alropuT™ OyaeT padoTaTh TakKUM 00pa3zoMm:
1. [TyTemecTBeHHUK 3ampaBiisieT TOJHBIA 0ak B HMCXOAHOM To4yke Mapuipyta(
[TerepOypre);
2. Ecnu ot nanHo# 3anpaBku 10 MOCKBBI O€H3MHA TIOCTATOYHO, TO €/1eM B MOCKBY;

MHa4ye HaxOJUM CaMylo YAAJNEHHYIO 3alpaBKy, 10 KOTOPOH MOXHO J10€XaThb U €1eM
TyJ1a, 3allpaBJisieM IMOJIHbIe 0aKy U TIOBTOpPsiEM wiar 2.

2. Tlepen mpa3gHWKaMu med IMONyYaeT OYeHb MHOTO TPUTJIANICHUHA Ha TOPKECTBEHHBIC
3aceganus. YtoObl Jydlne IUIAaHUPOBAaTh CBOE BpeMmsi, Iied BBeN MpPaBUiIO, YTOOBI B
KaKJIOM W3 TPUTJIANICHUH YeTKO YKa3bIBaJICsS OTpPe30K BpeMeHu 3acenanuid. Illed He
JIOOUT TIOJOBHHYATBHIX PEUICHHH, IMO3TOMY WJIM HAaXOJUTCS Ha 3acelaHuu Bce
yKa3aHHOE BpeMs, WJIM HE NPUXOJUT HAa HEro. Mexay NOoceuleHUs MU 3acelaHuit
JIOJKEH OBITh XOTs1 Obl MHUHHUMAJBHBINA MEPEphIB, TO €CTh IIed MOXKET yCHeTh Ha j-¢
3acejaHle IO CIMCKY MpUrjiameHud, eciau. Hanmummre mporpammy, Mmo3BOJISIONIYIO
medy IOCEeTHTh KaK MOYKHO OOJIBIIIE 3aCeTaHUM.

Pewenue:

B »aTOl 3amaue mpaBUIBHBIM OKa3bIBACTCS HEOXKUJAHHO MPOCTOM >KAIHBIA aJIrOPUTM: HA
MepBOM I1are BbIOpaTh 3acelaHue C HAaWMEHBIIUM 3HAUY€HUEM b, Ha KaXKJIOM CIEAYIOLIEM
miare- ¢ HaMMEHbBIIUM 3HaYeHHEeM b, HO TOJIbKO Cpely TeX 3aceJaHHil, KOTOpble HAUWHAIOTCS
ocJie KOHIIa MpeAbIAYIIEro BhIOPaHHOTO.

Jlisa peanu3anuy MPeACTAaBICHHOIO ajiropuTMa cHaudajga OTCOPTHUPYEM MAacCHUB HHTEpPBAJOB
BpEMEHHU 10 HeyObIBaHMIO 3HaueHUW b. IloCKONbKY i1 OKOHYATEeNbHOTO OTBETa HY>KHBI
UCXOJIHBIE HOMEPA 3aCeaHH, 11eIecCO00pa3HO OPraHN30BaTh JIAHHBIC B 3aMKCH C MOJISIMHU a, b,
idx (rpaHuIBI HHTEpBAJA 3aCE€aHKs U €ro HOMEp B Ha4aJbHOM CIIMCKE) U COPTHUPOBATH 3aIlUCH
10 3HAYEHUSM B 1oJie b.

Ilopsinok BbINOJTHEHHS PA0OTHI

— CocTaBUTh MAaTEMaTUYECKYIO MOJIETH 3a]auu.

— BueiOpatb u 060cHOBaTh HauboJEe pPaMOHATLHBIN METO] PELICHHS 3a/1a4H;

— Pa3paboraTs anropuT™ A7 perieHus 3a1a4Hn.

— Hanucats 1 oTiiaguTh nporpamMmy.

dopma npesoCTABJICHHUS Pe3yabTaTa
— bnok — cxema.
— Konx nmporpamMmsl.
Kpurepun onenkn:
«OTIMYHO» - TEOPETHYECKOE COAEp)KaHUE Kypca OCBOEHO IMOJHOCThIO, 0e3 mpobenos,
yMeHHUs1 c(OPMHUPOBAHBI, BCE MPEILyCMOTPEHHBIE MPOrpaMMoii yueOHbIe 3a7jaHUsl BHITIOJHEHBDI,
KaueCTBO HUX BBIIIOJIHEHUS OLIECHEHO BBICOKO.
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—«XO0poIIo» - TEOPETUIECKOE COJCpkKaHUE Kypca OCBOEHO MOJHOCTHIO, Oe3 mpobenos,
HEKOTOpBbIE yMEHHS C(HOpPMHpPOBAHBI HEAOCTATOYHO, BCE MPEAYCMOTPEHHBIC MPOrPaMMOi
ydeOHbIC 3aJJaHUs BHIIOJTHEHBI, HEKOTOPBIC BUIBI 33JJAHUI BBIMOJIHEHBI C OIINOKAMHU.

—«YIOBIETBOPUTEIIBHO» - TEOPETUUYECKOE COJICPIKaHME Kypca OCBOEHO YacTHYHO, HO
pOoOeIIbI HE HOCSIT CYIIECTBEHHOTO XapaKTepa, HEOOXOAUMBIE YMEHHs paOOThl C OCBOCHHBIM
MaTepHaJoM B OCHOBHOM cC(OpMHpOBaHBI, OOJBITMHCTBO MPETYCMOTPEHHBIX MPOrpamMMon
oOydueHusi y4eOHBIX 3aJlaHUN BBITIOJTHEHO, HEKOTOPHIE M3 BBIMTOJIHCHHBIX 3aJIaHUU COJIEpIKaT
OIIMOKH.

—«HeynoBneTBOPUTEILHO» - TEOPETUYECKOE COJEpKaHWe Kypca HE OCBOCHO,
HE0OX0IMMBbIC YMEHHS HE CPOPMUPOBAHBI, BEITIOJHCHHBIE YUEOHBIE 3aJaHMsI COACpKAT rpyObIe
OIIMOKH.

JladopaTopnoe 3ausitue Ne 1 Pa6ora ¢ kiaccamu. [leperpy3zka meroos.

ean padoThI:
- Hayuutbcss ¢opmMupoBath aaropuTMbl pa3pabOTKH NPOrpaMMHBIX MOJyJied B
COOTBETCTBUHU C TCXHUYCCKUM 3aJIaHUCM,

BeimonnsaTe OTJHAIKy MIpOrpaMMHBIX MoayJIen c HCIIOJIb30BaHUEM
CIIENUAIN3UPOBAHHBIX [IPOTPAMMHBIX CPEICTB;
- BBINOIHATE TECTUPOBaHUE MPOrPAMMHBIX MOJIYJIEH;
- OcyiecTBasTh pehakTOPUHT U ONTUMH3ALUIO IPOrPaMMHOI0 KO/a.

Boinoinus padorty, Bel Oyaere:

ymemp:

— @opMuUpoOBaTh AITOPUTMBI Pa3pabOTKHM TPOTPAMMHBIX MOJYJIEH B COOTBETCTBUH C
TEXHUYECKUM 33JJaHHEM.

— OreHKa CIIOXHOCTH aTOPUTMA.

— Co3naBath mporpaMMy o pa3paboTaHHOMY aJTOPUTMY KaK OTJEIbHBIN MOJTYIIb.

— OcymecTBnsaTh pa3paboTKy Koja MPOrPaMMHOTO MOJIYJS Ha SI3bIKaX HU3KOTO YPOBHS U
BBICOKOTO YPOBHEH B TOM YHCIIEe [T MOOMIIBHBIX TIIAT(HOPM.

— BHINOMHATE OTIAJKY U TECTHPOBAHKUE POTPAMMBI HA YPOBHE MOIYJIS.

—  OdopMIIATh TOKyMEHTAIIMIO Ha POTPAMMHEIE CPEZICTBA.

— IIpuMeHATh HHCTPYMEHTAIbHBIC CPEICTBA OTIAJKU MPOTPAMMHOTO 00ECIICUCHHS.

— BBINOMHATE ONTUMH3AIUIO B Pe(haKTOPHHT IPOTPAMMHOTO KOJIA.

— PaboTtaTh ¢ cucTeMOI KOHTPOJISI BEPCHIA.

MarepuajibHoe o0ecriedeHue:
— MynbpTuMenuiiHple  CpeACcTBa  XpaHEHUs, INepedadyd U IPEICTaBICHUS
uHpopMaIuu.

3amanmue:
1. Onpenenuts kiacc «BeKTOp B TPEXMEPHOM MTPOCTPAHCTBEY.
PeanuzoBaTh B BHIE Kjacca METOABI JJSl BBHIMOJIHEHHS CIEAYIOIIUX OINEepaluii Haj
BEKTOpPaAMH:
- BBIBOJI KOOPJIMHAT BEKTOPA;
- TIOJIyY€HUE JJIMHBI BEKTOPA;
- CJIO’KE€HHE BEKTOPOB;
- CKaJIIPHOE MPOU3BEJAECHUE BEKTOPOB;
- ONpeleeHuE yria MeXay BEKTOpaMU;
CrnoxxeHue BEKTOPOB Peain30BaTh B BHJIE MEPErPY3KH OINEpPALUU «1», B3SITUE MOAYISA
BEKTOpa peain30BaTh Kak pe3yibTar MpuBeAeHUus o0bekTa Kiacca k Tuiy double.
B mporpamme mpoaeMOHCTpUPOBATH HUCHONB30BaHHE OOBEKTOB Kiacca «Bekrop B
TPEXMEPHOM MTPOCTPAHCTBEY
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[leperpy3ka omepanuu NpUCBAaMBaHMUA peann3oBaHa B Kiacce vector3d aist Toro, 4TtoObl B
BBIDAKEHUM C=a+b BEKTOp C HE MOTepsa cBoe uUMs. Eciu He ompenenarb Neperpysky
OIepaluy MPUCBAUBAHMS, TO PE3YJIbTAT CIOXKEHHSA B BUJEC BPEMEHHO CO3JAaHHOTO B (DYHKIIHH
operator+ o0bekTa ¢ IMEHEM BeKTOpa “‘t copy” OyaeT MPUCBOCH BEKTOPY € U MOAIEMEHTHO
M3MEHUT 3HAYCHHE BCEX €ro KOMIIOHEHTHBIX JIaHHBIX, B TOM 4YHCJEe W MMs BeKkTopa. YToObI
BEKTOpP HE CMEHMJ MM, a TOJIbKO IOJyYWsJ HOBbIE KOOPAMHATHI, MEpPErpy’keHa oreparus
[IpUCBaBaHUSI.
2. Co3patpk BHEUIHUN BUJT (POPMBI IPOrPAMMBI
3. Hanwmcarp nporpamMMHbI€ KOJbI ISl CO3JaHHON (hOPMBI
4. 3amycTuTh U OTJIAJUTH POTrpamMMy
Ilopsinok BbImOTHEHUsI pA0OTHI
— CocraBUTh MaTEMaTUYECKYIO MOJIETb 3aJauu.
Bri6path 1 000cHOBaTh HarboJiee pallMOHAIBHBIN METO/1 PEeLlIeHus 3a/]auu;
- Pa3paboraTh anropuT™ A perieHus 3a1a4u.
- Hanucats 1 oTiiaguTh nporpammy.
dopma npeaocTaBJICHHUS Pe3yabTaTa
— bnok — cxema.
— Koxa nporpammsel.
Kpurtepun ounenku:

«OTIUYHO» - TEOPETHUYECKOE COJAEpPKaHHE Kypca OCBOEHO IMOJIHOCTHIO, 0e3 mpoOenos,
yMeHHUsI cOPMHUPOBAHBI, BCE MPEITyCMOTPEHHbIE MPOrpaMMOil yueOHbIE 3a/laHUSI BHITIOJIHEHBI,
KayeCTBO UX BBINOJIHEHUS OIIEHEHO BBICOKO.

—«XO0poII0» - TEOPETUUYECKOE COJEepKaHUE Kypca OCBOEHO IMOJIHOCTHIO, Oe3 mpoOenos,
HEKOTOphle yMEHHsS C(OpMHpPOBaHBI HEAOCTATOYHO, BCE MPEAYCMOTPEHHBIE MPOrpaMMoOit
y4eOHbIe 3a/laHMsI BHIIIOJIHEHBI, HEKOTOPBIE BUBI 3aJaHUH BBINIOJIHEHBI C OIIMOKaMU.

—«Y IOBJIETBOPUTEIBLHO» - TEOPETUUYECKOE COJAEP’KAaHHE Kypca OCBOEHO YaCTHYHO, HO
po0esbl HE HOCAT CYIIECTBEHHOI'O XapakTepa, HeOOXOAMMBbIE YMEHHsI paOOThl ¢ OCBOCHHBIM
MaTepUaioOM B OCHOBHOM C(OPMHPOBAHBI, OOJIBIIMHCTBO MPEAYCMOTPEHHBIX IPOrpaMMOii
o0yuyeHHs y4eOHBIX 3a/JlaHUH BBIIIOJHEHO, HEKOTOPHIE M3 BBIIIOJHEHHBIX 3aJaHUN colepikKar
OILIMOKH.

—«HeynoBieTBOpUTENIBHO» - TEOPETHYECKOE COJEp)KaHue Kypca HE OCBOEHO,
HE00X0IMMble YMEHUS He c(pOpMUPOBaHbI, BHIITOJHEHHBIE yUeOHBIE 3aJlaHUsI COZlepKaT rpyoble
OLIOKHU.

JlaGoparopnoe 3ansatue Ne 2 Onpenesienue onepamnuii B kiaacce. Co3ganue
HACJIeIOBAHHBIX KJIACCOB.
eab paboThI:

—  Hayuutbhcs QopmupoBaTh anropuTMbl pa3pabOTKH MPOTpaMMHBIX MOAYJIEH B
COOTBETCTBUU C TEXHUYECKUM 3a/IaHUEM,

—  BremonusaTe OTJAJKY MIPOrPaMMHBIX MoTyiei c UCIIOJIb30BaHUEM
CHEIHATM3UPOBAHHBIX IPOTPAMMHBIX CPEJICTB;

—  BbINOTHATH TECTUPOBAHME TPOTPAMMHBIX MOJTYJICH;

—  OcymecTBasTh pehakTOPUHT U ONTUMH3AIUIO IPOrPaMMHOT0 KO/a.

Bbinosinus padory, Bl Oyaere:
ymembo:
— ®opmupoBaTh AITOPUTMBI Pa3pabOTKH MPOTPAMMHBIX MOJYJIEH B COOTBETCTBHHU C
TCXHHUYCCKUM 3aJaHUCM.
- OLIeHKa CJIO’KHOCTH aJITOpHUTMaA.
— Co3paBaTph mporpamMmy 1o pa3paboTaHHOMY aJITOPUTMY Kak OTIENIBHBIA MOIYJIb.

— OcymecTBasaTh pa3paboTKy KojAa MPOrpaMMHOrO MOIYJS Ha sI3bIKAX HU3KOTO YPOBHS H
BBICOKOTO YPOBHEH B TOM 4YHCIIe 11 MOOMIIBHBIX IIIAaT(HOPM.
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— Brinonssare OTIIaAKYy U TCCTUPOBAHUC ITPOTrPpaMMbI Ha YPOBHEC MOYJIA.

—  OdopmisaTh JOKyMEHTALUIO Ha IPOTPaMMHEIE CPEJCTBA.

- HpI/IMeHHTL HUHCTPYMCHTAJILHBIC CPEACTBA OTJIIAAKH ITPOrpaMMHOI0 obecreyeHusl.
— BHINOMHATH ONITUMH3ALIHIO U pe(l)aKTOpI/IHl" OporpaMMHOTO KOJa.

— PaGoraTh ¢ cucTeMoil KOHTPOJISI BEPCHIA.

MarepuajbHoe oGecnedeHue:
— MynpTUMeIUIHBIE  CpPEeNCTBA  XpaHEHWs, TMepeJadyd ©  [PEICTaBICHHS
UH(POPMALINH.

3aganue:

1. Paspabotarh nepeuncieHHbIe HIKE KIIACCHI.
[Ipu pazpaboTke Kaxa0ro Kjacca BO3MOXHBI J]Ba BApUaHTa PELICHMUS:
a) JaHHbIE-WIEHBl KJacca MpPeJICTaBISIOT COOOM NepeMeHHble M MacCUBBI (PUKCHUPOBAHHON
pa3MepHOCTH;
6) naMATh AJ1d JaHHBIX-YJICHOB KjIacCa BBIACIACTCA JUHAMUYCCKU.
- «KomnuiekcHoe uncio» — Complex. Kiacc nomken cozepkaTh HECKOJIBKO KOHCTPYKTOPOB U
onepanvu st CJIOKCHHA, BbIUMTAHHA, YMHOXCHUA, OCJIICHHA, IMPHUCBAWBAHUA. COSI[aTI) JABa
BEKTOpa pa3MEpHOCTH N W3 KOMIUIEKCHBIX KoopauHat. Ilepemats ux B (pyHKUHMIO, KOTOpas
BBIIIOJIHACT CJIOKCHUEC KOMITJICKCHBIX BEKTOPOB.
- Paszpaborath kmacc «Muorowien» — Polynom cremenu n . HanwcaTh HECKOJIbKO
KOHCTPYKTOPOB, B TOM 4YHCJIE KOHCTPYKTOp KONMpOBaHMWs. Peanu3oBare MeTOnbl A
BBIYHMCIICHHUA 3HAYCHUS ITOJIMHOMA,; CIIO0KCHU,
BBIYMTAHUA W YMHOXCHHUSA ITOJJMHOMOB. Heperpy?,HTB ornepanruu CJIO0XKCHUS, BbBIYUTAHUA,
YMHOXEHHs, UHKPEMEHTa, JEKPEMEHTa, MHAEKCUpOBaHus, npucBauBaHus. Co3gaTh MaccHB
00bekTOB Kiacca. [lepenars ero B (pyHKIUIO, BBIYHMCISIOIIYI0 CYMMY IOJIMHOMOB MacCUBa U
BO3BPAILAIOILYIO IOJIMHOM-PE3YJIbTaT, KOTOPBIN BHIBOAUTCS HA 3KpaH B FOJOBHOM ITporpamMMe.

Iopsinok BbIMOJIHEHHSI PAdOTHI
— CocTaBUTh MaTEMaTHYECKYIO MOJICITb 3aa9H.
— BriOpats 1 000cHOBaTH HaMOOJIEE PAIIMOHATIBHBIN METO/T PEIICHHMS 3aa4H;
— Pa3zpaboTaTh anropuT™ i pemIeHus 3a1a9H.
— Coznarp BHENTHUH BUJ (OPMBI TPOTPAMMBI
— Hammcarp nporpaMMHbI€ KOJIBI 17151 CO3aHHOM (OPMBI
— 3amyCTHTh ¥ OTIAAUTh MPOTPAMMY
- Hammcarp u oTmaauth nporpammy.
dopma npenocTaBjieHns pe3yJabTara
— bnok — cxema.
— Koa nporpaMmmsi.
Kpurepum oueHku:

«OTIUYHO» - TEOPEeTHYECKOe COJep)KaHHE Kypca OCBOCHO MOJHOCTHIO, 0e3 MpoOesoB,
yMeHHs C(OPMUPOBAHBI, BCE MIPEIYCMOTPEHHBIE MPOrpaMMoi yueOHbIe 3aJJaHHs BBITOJIHEHBI,
Ka4yeCTBO MX BBIIIOIHEHHUS OLIEHEHO BBICOKO.

—«XO0poII0o» - TEOPETUYECKOE COJEepKAHUE Kypca OCBOEHO IMOJIHOCTHIO, Oe3 mpoOenos,
HEKOTOpble yMeHHS Cc(HOpPMHpPOBAHBI HEAOCTATOYHO, BCE MPEAYCMOTPEHHBIC MPOrpaMMOii
y4eOHbIe 3aJJaHHs BHIOJIHEHbI, HEKOTOPBIE BU/IBI 33JaHII BBIMOJIHEHBI C OIINOKAMHU.

—«YIOBIETBOPUTENHHO» - TEOPETUUYECKOE COJIEpKaHHE Kypca OCBOEHO YacTUYHO, HO
MpoOeNbl HE HOCST CYIIECTBEHHOTO XapakTepa, HeOOXOJAUMbIe YMEHHs PabOThl ¢ OCBOCHHBIM
MaTepuaJoM B OCHOBHOM c(oOpMHpOBaHbBI, OONBIIMHCTBO MPETYCMOTPEHHBIX MPOrpamMMon
oOyueHusi y4eOHBIX 3a/laHUl BBHIMIOJHEHO, HEKOTOPHIE W3 BBIMIOJIHEHHBIX 3aJlaHUM CoOJepKaT
OIIIMOKH.
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—«HeynoBNIeTBOPUTENBHO» - TEOPETHUYECKOE COAEpKaHHE Kypca HE OCBOCHO,
HEo0X0IMMBbIe YMEHHUS He c(hOpMUPOBAHBI, BHITOJHEHHBIEC yUeOHBIC 3a/IaHHsI COJIEpXKAT rpyObIe
OLITMOKH.

JlabopaTopHoe 3ansitue Ne 3 PaGora ¢ o0bekTamu yepe3 uHrepgeiicel. Ucnonb3oBanune
CTAaHJAPTHBIX HHTeP(eiicoB.
Hean padoThi:
—  Hayuutbcst ¢opmupoBaTh anropuTMbl pa3pabOTKH MPOTPAMMHBIX MOJIYJeH B
COOTBETCTBUU C TEXHUYECKUM 33JJaHUEM;

—  BpmonHATs OTJIAJKY IIPOrpaMMHBIX MoayJIen c UCIIOJIb30BAaHUEM
CIELMAJIU3UPOBAHHBIX IIPOI'PAMMHBIX CPEJICTB;

BBINOIHATE TECTUPOBaHUE MPOrPAMMHBIX MOJYJIEH;
—  OcyuecTBasTh pehakTOPUHT U ONTUMH3ALUIO IPOrPaMMHOI0 KO/1a.

Boinosinus padorty, Bel Oyaere:

ymembw:

— @opMuUpOBaTh AITOPUTMBI Pa3pabOTKH TPOTPaMMHBIX MOJYJEH B COOTBETCTBUH C
TEXHUYECKUM 3aJJaHHEM.

— OreHka CII0)KHOCTH alTOPUTMA.

— CozgaBats IporpamMmy 10 pa3padOTaHHOMY aJITOPUTMY KaK OTIEITHHBIA MOIYJIb.

— OcymecTBasTh pa3zpaboTKy Koja MPOrpaMMHOTO MOJIYJIS Ha sI3bIKaX HU3KOTO YPOBHS M
BBICOKOI'O YPOBHEH B TOM YHCJI€ TSI MOOUJIBHBIX IIaT(HOPM.

—  Brimonaare OTIIaAKYy U TCCTUPOBAHUEC ITPOTrPpaMMBbI Ha YPOBHE MOIYJIA.

—  OdopMasaTs TOKyMEHTAINIO Ha TPOrpaMMHBIE CPEZCTBA.

— IIpumeHATh HHCTPYMEHTAIBHBIE CPEICTBA OTIIAKH ITPOTPAMMHOTO 00ECTICUeHHS.

— BomonnsaTe ontumMu3anuio 1 pehaKTOpUHT IPOTPAMMHOTO KOJa.

— PaboTtath ¢ cucTeMOI1 KOHTPOJISI BEPCHIA.

MarepuajibHoe o0ecriedeHue:
— MynbTuMenuiiHple  CpeAcTBa  XpaHEHHUs, INepefadyd U IPEICTaBICHUS
nHpOpMaIUH.

3aganue:
1. Pa3paboTtaTh npuiokeHUe UCXOs UX CIEAYIOUUX TPeOOBaHUM:
1.1. TlpunoxeHue DOMHKHO COCTOSITH MUHUMYM U3 IBYyX ¢opM. IlepBas — mns pabGoTel co
CIUCKOM OOBEKTOB, BTOpasi — ISl pabOThI C COJIEP>KUMBIM CaMOro o0beKTa
1.2. Ha d¢opme momxHBI OBITH TpPEeaycCMOTpeHbI omepanuu “JloGaBnenus”, “YnmaneHus”,
“Uzmenenus”, “CoptupoBku” u “Iloncka” 31eMEHTOB CIIUCKA.
1.3. Onepauuu COPTHUPOBKHU JOJDKHBI BBITIONHATHCS C HCHOJB30BaHHWEM Metoda Sort()
mabnonHoro kiacca List<T>. KonuuecTBo BapuaHTOB COPTHPOBKU — HE MeHee 3.
1.4. Omepaisi mOMCKa BBITIONHSETCS TOJBKO MO KIOYEBOMY aTpuUOyTy, C HCIOJIb30BaHHE
BO3MOXxHOCTeH Kinacca Dictionary<T, T>.
JIro0o# Kacc WM CTPYKTypa, peanusyromue uarepdeiic IEquatable<T>, nomkHbI coaepxaTh
ompezenenne Meroma Equals, KOTOpbI COOTBETCTBYEeT CHTHAType, OINMpeessieMOi
uHTepdeiicom. B pesynprare MOXHO paccuMmTBIBaTh, YTO JIIOOOW Kjacc, pealu3yromui
unrepdeiic |Equatable<T>, Gyzer comepxarth Meron Equals, ¢ koTopsiM dK3eMIUIAp Kiacca
MOJKET ONPEAETUTh, PABEH JIM OH JIPYTOMY IK3EeMIUIAPY Kiacca.
Jns  peanuzanuu  4jaeHa HHTepdeiica COOTBETCTBYIOLIMM UJIeH Kiacca JOJDKEH ObITh
OTKPBITHIM, HECTATUYECKUM, K UIMETh TO K€ UMsI U CUTHATYypy, YTO U 4ieH uHTepdeiica.
Korpa kmacc uiam CTpyKTypa pealu3yloT HHTepdeiic, Kilacc WIM CTPYKTypa JOJDKHBI
o0ecrieunBaTh peaan3aliio BceX WICHOB KOTopble onpenenseT uurepdeiic. Cam unrepdeiic He
MPEJOCTAaBIIAET HHUKAKOW (YHKIHMOHAJIBHOCTH, KJIacC WM CTPYKTypa MOKET Haclie0BaTh
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TaKUM CIIOCOOOM, OHa MOXKET HaclIeIoBaTh PYHKIIMOHAIBHOCTH 0a30Boro kiacca. OJHAKO eciin
0a30BBIN KJacc peanusyeT uHTepdeiic, To 000 Kiracc, MPOU3BOAHBIN OT 0a30BOTO Kiacca
HacJIeyeT ee pean3aluio.

Pa6oTa ¢ Ko/LUIeKIMAMH 00beKTOB, Kiace List<T>,

[la6nonnsiii kiaacc LiSt<T> sBisercs ynOOHBIM MEXaHH3MOM Uil pabOThI CO CHHCKOM
OJHOTHUIHBIX OOBEKTOB M TIPEACTABISCT CTPOrO TUIU3WPOBAHHBIM CHHCOK OOBEKTOB,
JIOCTYIHBIX 1O uHAeKCYy. [lomnepkuBaeT METOABI sl TOWCKA MO CIUCKY, BBITOJHEHHS
COPTHUPOBKH U APYTHX OIEPALUI CO CITUCKAMH.

CopTupoBKa HJIEMEHTOB CIHUCKAa OCYIIECTBISIETCSl ¢ momoibio merona Sort(). Ecmu tum
AIIEMEHTOB CIHCKA SBISIETCA CUCTEMHBIM, TO 3TO 03HAYAaeT B YACTHOCTH, YTO JTAHHBIC TUIIBI yXKe
peanusyior uHTepdeiic IEquatable<T> (meron Equals()) m wuuTepdeiic IComparable<T>
(meron CompareTo(T)). Takum o00pazom, COpPTHPOBKa BBHINONHAETCS MeTozoM Sort(), 6e3

HaMMCcaHMs JTOMOJHUTEIBLHOTO KOJa.

Ecnu Tvn snemMeHTOB cnucKa — IMOJIb30BATEIbCKUM, TO 3TO O3HAYAET, YTO METOAbl IIPOBEPKU
paBenctBa (Equals) u cpaBaenus anemenToB (CompareTo) 1omKHBI OBITH IIEPEOTpeICTICHBI.
®dopma 1151 pabOThI CO CIUCKOM OOBEKTOB MOKa3aHa HUXKE:

Ha d¢opme npenycmorpensr omnepammu “JloGaBnenus”, “Ynanenus”, “PemaktupoBanms’,
“CoptupoBku’ u “Iloucka” 31eMEHTOB CIHCKA.

-

dopma anAa paboTbl C COAEPKUMBIM CaMOro 0bbeKTa BbIrMAANUT Tak:

Koa 3akasumka 1

PUO 3akazumka Toipros OvuTpuit TenHaasesmy
Mompspumk [Epmonoa Ceprei e v] [ o ] I
Patora [ CrpourenscTeo V] [ s j

Bua Pabosl PemonT|

T ——

CopTupoBKa MOXKET OCYIIECTBIATHCS 3 criocobaMu
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Mo 10 axaree

110 O Ianarema (B ANdann THOM NOPRLIXD)

Mo sy pafioTu (8 andatTrom nopase )

L
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MONCE NDOMCIOEAT N0 UROERoMY DO

Onepanus TMOKMCKa BBINONHIETCA TOJBKO IO KIIOYEBOMY aTpuOyTy, C HCIOJIb30BAHUEM
BO3MOKHOCTeH kiacca Dictionary<T, T>.
Iopsinok BbINMOJIHEHHSI PA0OTHI
— CocTaBUTh MAaTEMaTHYECKYIO MOJIETH 3a/Iauu.
— BpIOpath 1 000cHOBaTH HaMOOJIEE PAIIMOHATLHBIN METO/T PEIICHHUS 3aa4H;
— PazpaboTath anroput™ i perieHus 3a1auu.
— Coznarp BHENTHUH BUJ (OPMBI TPOrPAMMBI
— Hamucarp nmporpaMMHbI€ KOJBI IS CO3AaHHOM (POPMBI
— 3amyCcTUTh U OTIAJAUTH IPOrPaMMy
dopma npeaocTaBaeHHus pe3yabTaTa
— biok — cxema.
— Koa nporpaMmmsi.
Kpurepum oueHku:

«OTIUYHO» - TEOPEeTHYECKOe COJep)KaHHE Kypca OCBOCHO MOJHOCTHIO, 0e3 MpoOesoB,
yMeHHus1 chOPMHUPOBAHBI, BCE MPEITyCMOTPEHHbBIE MPOTPaMMOii y4eOHBIEC 3a/IlaHUSI BHITIOJIHEHBI,
KayeCTBO UX BBIMOJIHEHUS OIICHEHO BBICOKO.

—«XO0poIIo» - TEOPETUUYECKOE COJEepKAHUE Kypca OCBOEHO IMOJIHOCTHIO, Oe3 mpolenos,
HEKOTOpble yMeHHsS c()OpPMHpPOBAHBI HEAOCTATOYHO, BCE MPEAYCMOTPEHHBIE MPOrpaMMOii
y4eOHbIE 3a/IaHUS BBIMOJIHEHBI, HEKOTOPbIE BHU/IbI 3a/JaHUI BBIMIOJIHEHBI C OIINOKaMHU.

—«Y IOBIETBOPUTEIILHO» - TEOPETUUECKOE COJEpkKAaHUE Kypca OCBOEHO YaCTUYHO, HO
MpoOeNbl He HOCSAT CYIIECTBEHHOTO XapakTepa, He0OXOJWMbIe YMEHHUS pabOThl ¢ OCBOCHHBIM
MaTepuaJoM B OCHOBHOM c(OpMHpOBaHbBI, OONBIIMHCTBO MPETYCMOTPEHHBIX MPOrpamMMon
oOyueHusi y4eOHBIX 3aJlaHUl BBIMIOJHEHO, HEKOTOPHIE W3 BBIMIOJIHEHHBIX 3aJlaHUM CoJepKaT
OIITMOKHU.
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—«HeynoBIeTBOPUTENBHO» - TEOPEeTHYECKOE COAEpXKaHHWE Kypca HE OCBOECHO,
HEo0X0IMMBbIe YMEHHUS He c(hOpMUPOBAHBI, BHITOJHEHHBIEC yUeOHBIC 3a/IaHHsI COJIEpXKAT rpyObIe
OLITMOKH.

JlabopaTopHoe 3ansitue Ne 4 PaGora ¢ Tunom g1anHbIx cTpykTypa. Konneknumn.
IMapamMeTpu30BaHHbIE KJIACCHI.
Hean padoThi:
- Hayuntbcss ¢opMupoBaTh ainropuTMbl pPa3pabOTKH MPOTPAMMHBIX MOJYJIEH B
COOTBCTCTBUM C TCXHUYCCKHUM 3aJJaHHUCM,
- BeimonnsaTe OTJIAJIKY MIpOrpaMMHBIX MoayJIen c HCIIOJIb30BAHUEM
CIIEUAIN3UPOBAHHBIX [IPOTPAMMHBIX CPEICTB;
BBINOIHATE TECTUPOBaHUE MPOrPAMMHBIX MOJYJIEH;
- OcyiecTBasATh pe)akTOPUHT U ONTUMH3ALUIO IPOrPaMMHOI0 KO/a.

Boinosinus padorty, Bel Oyaere:

ymembw:

— @opMuUpOBaTh AITOPUTMBI Pa3pabOTKH TPOTPaMMHBIX MOJYJEH B COOTBETCTBUH C
TEXHUYECKUM 3aJJaHHEM.

— OreHka CII0)KHOCTH alTOPUTMA.

— CozgaBats IporpamMmy 10 pa3padOTaHHOMY aJITOPUTMY KaK OTIEITHHBIA MOIYJIb.

—  OcymecTBasTh pa3zpaboTKy Koja MPOrpaMMHOTO MOJIYJS Ha sI3bIKaX HU3KOTO YPOBHS M
BBICOKOI'O YPOBHEH B TOM YHCJI€ TSI MOOUJIBHBIX IIaT(HOPM.

—  Brimonaare OTIIaAKYy U TCCTUPOBAHUEC ITPOTrPpaMMBbI Ha YPOBHE MOIYJIA.

—  OdopMasaTs TOKyMEHTAINIO Ha TPOrpaMMHBIE CPEZCTBA.

— IIpumeHATh HHCTPYMEHTAIBHBIE CPEICTBA OTIAKH ITPOTPAMMHOTO 00ECTICUeHHS.

— BomonnsaTe ontumMu3anuio 1 pehaKTOpUHT IPOTPAMMHOTO KOJa.

— PaboTtath ¢ cucTeMOI1 KOHTPOJISI BEPCHIA.

MarepuajibHoe o0ecriedeHue:
— MynbTuMenuiiHple  CpeAcTBa  XpaHEHHUs, INepefadyd U IPEICTaBICHUS
nHpOpMaIUH.

3aganue:
1. Cozpmare mabnoH 3agaHHOro Kiacca. OmnpenenuTs KOHCTPYKTOPBI, JECTPYKTOP,
Heperpy>KeHHYIO ONepanuio NprucBanBanus (“=") U onepanny, 3aJJaHHbIC B BAPUAHTE 33/1aHHS.
2. Hanncatp nporpamMMmy TeCTHPOBAHHSI, B KOTOPOH MPOBEPSAETCS UCTIOIH30BAHUE HIA0JIOHA IS
CTaH/IapPTHBIX THIIOB JTAHHBIX.
3. BBINOJIHUTH TECTUPOBAHUE.
4. Omnpenenutb MOJb30BATEIbCKUM KJacc, KOTOPBIM OyAeT HCIOJIb30BaThCsl B KayecTBE
napamerpa ImabnoHa. Omnpenenute B Kiacce HEOOXOAMMbIE (DYHKIUU M IEperpy’kKeHHbIC
OTIepaIHH.
5. Hammucatp mporpaMmy TECTUPOBAHUS, B KOTOPOH MPOBEPSETCS UCIOIb30BaHNE MA0I0HA ISt
MOJIH30BATEIHCKOTO TUIIA.
6. BBINOJIHUTH TECTUPOBAHUE.
Mertoandeckue yka3zaHus

1. Knacc AT/l peannzoBaTh Kak JUHaMU4ecKUil MaccuB. [l aToro ompesneneHue kiacca

JIOJKHO UMETh CJIETYIOLIUE MOJIS:

— yKazareib Ha Hayajlo MacCHUBa;

— MaKCHUMaJIbHBIN pa3Mep MacCcHBa;

— TeKyULIHH pa3mMep MaccuBa.

2. Jlnst Boga u BBIBOJIA OIIPENENIUTH B Kilacce GPyHKIMHU inputu print.3

27



3. Urobbl y Bac HE BO3HUKAIO MpoOJeM, aKKypaTHO paboTaiiTeé ¢ KOHCTaHTHBIMU

00BbEeKTaMu.
Hamnpumep:
*KOHCTPYKTOp KOIMUPOBAHUS ciieAyeT onpeneauts Tak: MyTmp (const MyTmpé& ob);
*orepauuio MpUCBaMBaHus neperpy3uTh Tak: MyTmp& operator= (const MyTmp&
ob);4.
Jnsi mabIOHOB MHOMKECTB, CIHCKOB, CTEKOB M OuYepeleldl B KauyecTBE CTaHIAPTHBIX
TUIIOB  HUCIOJNB30BaTh CHMBOJIbHBIC, [€JblE W  BEIIECTBEHHbIE TH-TBL.  Jlis
MOJI30BATEIILCKOTO THMA B3SATh Kiace w3 JjaboparopHoit paborer No 1.5, Jlns
mrabJIOHOB MAacCHBOB B KAauyeCTBE CTAHIAPTHBIX THUIIOB HCIIOJNB30BaTh MEJbIE U
BEIICCTBEHHBIE TUNBL JlJI1 TONB30BAaTENLCKOTO THIA B3SATh KIACC ‘“KOMILIEKCHOE
grcio”’complex.classcomplex {intre; // melcTBUTENBbHAS YacTh intim; // MHHMasl 9acThb
public;// HeoOxoMMBbIe PYHKIINU U TIEPErpyKEHHbIE ONEpaLIMH |;

6. Peanuzanuio malnoHa cieayeT pasMEecTHTh BMECTE C ONPEIEIEHHEM B 3arojOBOYHOM

(aiine.

7. llporpamma co3naercs kak EasyWin-npunosxenue B BorlandC++5.02.

ITocTanoBKa 3aaun.

— Crnenyer naThb KOHKPETHYIO IOCTAHOBKY, T.€ yKa3aTh LIA0JOH KaKOTo Kjacca JOJIKEH
OBITh CO37aH, KaKWe JOJDKHBI OBITh B HEM KOHCTPYKTOPHI, KOMITOHEHTHI-(D)YHKIIHH,
NeperpykeHHble omnepaiuu ¥ T.A. To ke camoe cleayeT ykaszaTb s
T10JIb30BaTEILCKOTO Kiacca.

— Ormpenenenne mabaoHa Kjlacca ¢ KOMMEHTaApPHUSIMH.

— Omnpenenenue Moyib30BaTEIbCKOr0 Kilacca ¢ KOMMEHTAPUSIMHU.

— Peanmm3zamnusi KOHCTPYKTOPOB, AECTPYKTOpA, OIEPAIlldN TPHCBAWBAHUS W OMEpaIHii,
KOTOpBIE 3a/1aHbl B BapUaHTE 3aJaHUs

— To xe camoe 1 MOJIL30BATEIBCKOIO KJIacca.

— Pesynbratel TectupoBaHus. CremyeT ykasaTh JUIsl KaKMX THIIOB UM KaKHe OIEpaluu
MIPOBEPEHBI U KAKWE BBHISBIICHBI OIMUOKN (MU HE BBISIBJICHBI)

BapuanTel 3aganuit
1.Knmacc —olHOMEpHBIIT MacCUB.
JIOTIOTHUTEBHO MEPerpy3uTh CIEAYIONINE ONepaliu: * — YMHOXKEHHE MacCUBOB; [| — moctym
10 UHJEKCY.
2. Knacc —oHOMepHbIM MaccuB. JlONOMHUTENBHO NEPErpy3uTh cieayromue onepanuu:int() —
pasmep MaccuBa;[| — JOCTYH 110 UHIEKCY.
Iopsinok BbINOJIHEHHSI PA0OTHI
— CocTaBUTh MaTEMATUYECKYIO MOJENb 3a/1auH.
— BriOpats 1 000cHOBaTH HanboJee palMOHAIBHBINA METO/] PEIIEHUS 3a/1a4H;
— Pa3paboTathk anroput™ A peleHus 3a1auu.
— Coznarb BHEUTHUN BUA (DOPMBI IPOTPAMMBI
— Hanucare nporpaMMHbI€ KOABI JUIsl CO3AaHHON (OPMBI
— 3amycTUTh U OTJIAJUTh IPOTrpaMMy
®opma npegocTaBjeHUs pe3ybTaTa
— bnok — cxema.
— Konx nmporpamMmsl.
Kputepun onenkn:

«OTIMYHO» - TEOPETHYECKOE COAEp)KaHUE Kypca OCBOEHO IMOJHOCThIO, 0e3 mpoOenos,
yMeHHUs1 c(OPMHUPOBAHBI, BCE MPEyCMOTPEHHbBIE MPOTrPaMMON yueOHbIe 3aJaHHs BbINOIHEHHBI,
Ka4eCTBO MX BBIIIOJHEHUS OLIEHEHO BBICOKO.

—«XOpouIo» - TEOPETUUYECKOE COJIepkKAaHUE Kypca OCBOCHO IMOJHOCTHIO, 06€3 mpoOenos,
HEKOTOpble yMEHHUs c(HOpMHUPOBAHBI HEJOCTATOYHO, BCE IMPEIYCMOTPEHHbIE MPOrpaMMOil
yueOHBbI€ 3aJaHNs BBINOJIHEHBI, HEKOTOPBIE BU/IbI 33JaHUN BBIMIOJIHEHBI C OIINOKAMHU.
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—«YIOBIETBOPUTENIBHO» - TEOPETUUYECKOE COJIEPIKaHME Kypca OCBOEHO YacTHYHO, HO
poOeIIbl He HOCST CYIIECTBEHHOTO XapakTepa, HEOOXOAUMBIE YMEHHsI PaOOThl ¢ OCBOCHHBIM
MaTepHuaIoM B OCHOBHOM C(OpPMHPOBaHBI, OOJBIIMHCTBO MPEIYCMOTPEHHBIX MPOrpaMMOi
oOyueHusi y4eOHBIX 3aJlaHUI BBITIOJTHEHO, HEKOTOPHIE W3 BBIMIOJIHCHHBIX 3aJlaHUN COJEpKaT
OIIMOKH.

—«HeynoBneTBOPUTENILHO» - TEOPETUYECKOE COJEpKaHWe Kypca HE OCBOCHO,
HE0OX0IMMBbIC YMEHHS HE COPMUPOBAHBI, BEITIOJHCHHBIE YUEOHBIE 3aJaHMsI COACpKAT rpyObIe
OIIMOKH.

JladopaTopHoe 3anusitue Ne S5 UcnoJsib30BaHue peryJsipHbIX BbipaxkeHuil. Onepauuu co
CNIMCKAMU.
ean padoThI:

- HayuuTtbcss ¢opmupoBarth anropuTMbl pa3paboOTKH NpPOTpaMMHBIX MOAYJIEH B
COOTBETCTBUH C TCXHUYCCKHUM 3aJIJaHHUECM,

BeimonnsaTe OTJHAIKy IIpOrpaMMHBIX MoayJen c HCIIOJIb30BaHUEM
CIIENUAIN3UPOBAHHBIX [IPOTPAMMHBIX CPEICTB;

BBINOIHATE TECTUPOBaHUE MPOrPAMMHBIX MOJYJIEH;
- OcyiecTBasATh pehakTOPUHT U ONTUMH3ALUIO IIPOrPaMMHOI0 KO/a.

Boinosinus padory, Bel Oynere:

ymemb:

— @opMuUpOBaTh AITOPUTMBI Pa3pabOTKH TPOTPAMMHBIX MOJYJIEH B COOTBETCTBUH C
TEXHHUYCCKUM 3aJaHUEM.

— OreHka CII0)KHOCTH alTOPUTMA.

— Co3aaBarh nporpamMMy 1o paspaboTaHHOMY aJrOPUTMY KaK OTIEIbHBII MOIYJIb.

—  OcymiecTBIsATh pa3zpabOTKy KOjAa MPOrpaMMHOIO MOAYJIS Ha s3bIKaX HHU3KOTO YPOBHS U
BBICOKOT'O YPOBHEH B TOM YHCIIE JIs1 MOOHJIBHBIX IUIAT(HOPM.

— BBINONHATE OTNIAKY M TECTUPOBAHUE IIPOTPAMMBI Ha YPOBHE MOJIYJIS.

—  OdopMIIATh TOKyMEHTAIIMIO Ha POTPAMMHEIE CPEZICTBA.

—  IIpuMeHsATh HHCTPYMEHTAJIbHBIC CPEACTBA OTIAAKU MIPOrPAMMHOTO 00ECIICUEHHSI.

— BpIMONHATE ONTHMH3ANKIO U pehaKTOPUHT IPOrPAMMHOIO KOJIa.

— PaboTtaTh ¢ cucTeMO# KOHTPOJISI BEPCHH.

MarepuajibHoe o0ecriedeHue:
— MynbpTuMenuiiHple  CpeACTBa  XpaHEHHUs, INepefadyd U IPEICTaBICHUS
nHpopmaIuu.

3amanmne:

1. Onpenenuts Kiacc-cTpoky. B kimacc BKIIIOUUTH ABa KOHCTPYKTOpA: Ui ONpeaesICHuUs
KJlacca CTPOKH CTPOKOW CHMBOJIOB U IyTeM KOMHPOBAHMS JIPYroi CTpOKH (0OBEKTa Kiacca
ctpokn). IlpenycMoTpers QyHKIMU MOMCKa CIIOBa B CTPOKE U J00ABIICHUS IPYrod CTPOKH,
Ha4yuHas ¢ mo3uuuu N,

2. Co3naTh BHEIMIHUN BH]T (DOPMBI IPOTrpaMMBbI
3. Hanmcath nporpaMMHbIE KOJBI ISl CO3AaHHON (hOPMBI
4. 3anmyCTUTh ¥ OTIAAJAUTh IPOrPAMMY

2. OnpenenuTth Kiacc-CTpOKy. B kilacc BKIIIOUMTH JiBa KOHCTPYKTOpa: AJS ONpeAeTeHUs
KJlacca CTPOKHM CTPOKOW CHMBOJIOB M IIyTE€M KOIUPOBAHHS JPyroil crpoku (oObekTa Kiacca
crpokn). [IpenrycMoTpeTs (GyHKIMHU CIHUSHUSA JBYX CTPOK U (PYHKIUIO MMOJCYETA MPEIOKEHHI
B CTPOKE.

ITopsiniok BbINOJIHEHUS PadOTHI
— CocTaBuTh MaTEMaTUYECKYIO MOJEIIb 3a/1a4H.
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— BriOpate 1 060CHOBaTH HanbOJIEE PATMOHATBHBIM METO/I PELICHHS 33Ja4H;
— PaspaGorath aropuT™ 1UIs pellIeHUs 3a/1auu.

— Co3patp BHEMHUHA BUJ POPMBI IPOrpaMMBbI

— HanucaTs nporpamMMHbIe KOJBI 7SI CO3aHHOMN (HhOpMBI

— 3amycTuTh ¥ OTJIAJUTh IPOrpaMMy

dopma npesocTABJICHHUS pPe3yabTaTa
— bnok — cxema.
— Koxa nporpammel.
Kpurepuu onenkn:

«OTIUYHO» - TEOPETUYECKOE COJEPKAHHME Kypca OCBOEHO IOJIHOCTHbIO, 0e3 mpo0enos,
yMeHHUsI c(OPMHUPOBAHBI, BCE MPETyCMOTPEHHbIE POrpaMMOil yueOHbIE 3a/laHUSI BHIMIOJIHEHBI,
KayeCTBO UX BBIINOJIHEHUS OIIEHEHO BBICOKO.

—«XO0opouio» - TEOPETUYECKOE COJCPKAHUE Kypca OCBOECHO IMOJHOCTBIO, 0€3 IpoOenos,
HEKOTOpble yMEHHsS C(OpMHpPOBAHBI HEAOCTATOYHO, BCE MPEAYCMOTPEHHBIE MPOrpaMMoOi
y4ueOHbI€ 3a/1aHUs BBINOJIHEHbI, HEKOTOPbIE BU/IbI 3a/laHUH BBITIOTHEHBI C OIIMOKaMHU.

—«Y 10BIETBOPUTENBHO» - TEOPETUUYECKOE COJIEpP’KaHHWE Kypca OCBOEHO YacTUYHO, HO
poOesibl HE HOCST CYIIECTBEHHOI'O XapakTepa, He0OXOAUMbIe YMEHHsI pabOThl ¢ OCBOEHHBIM
MaTepuaJoM B OCHOBHOM c(OpMHpOBaHBI, OOJBIIMHCTBO MPETYCMOTPEHHBIX MpOrpammon
oOyueHusi y4eOHBIX 3a/laHUl BBINIOJHEHO, HEKOTOPbIE M3 BBIMOJIHEHHBIX 33/JlaHUN Cojep)Kat
OLINOKHU.

—«HeynoBineTBOpUTEIBHO» - TEOPETHYECKOE COJEp:KaHue Kypca HE OCBOEHO,
HeoOX0JMMbIe YMEHHS He CPOPMUPOBAHBI, BHIIIOJHEHHbIE YUEOHbIE 3aJaHusI coAepkKaT rpyobie
OLIMOKH.

JladopaTopHoe 3ansiTue Ne 6,7 Ucnosib30BaHNe OCHOBHBIX 11120JIOHOB
eab paboThI:

—  Hayuutbhcs QopmupoBaTh anropuTMbl pa3pabOTKU MPOTpaMMHBIX MOAYJIEH B
COOTBETCTBUU C TEXHUYECKUM 3a/IaHUEM;

—  BrpmonuaTe OTJaJIKY MIPOrPaMMHBIX MoTyJiei c HCIIOJIb30BAHUEM
CHEIHATM3UPOBAHHBIX MPOTPAMMHBIX CPE/ICTB;

—  BbINOTHATE TECTUPOBAHKUE MTPOTPAMMHBIX MOIYJIEH;

—  OcymecTBasTh peakTOPUHT U ONTUMH3ALUIO IPOrPaMMHOr0 KO/a.

Boinosnus padory, Bbl Oynere:

ymembp:

— ®opMupoBaTh AITOPHTMEI Pa3pabOTKU MPOTPAMMHBIX MOJYJIEH B COOTBETCTBHHU C
TCXHHUYCCKHUM 3aJaHUCM.

— OueHka CIOXHOCTH aIrOpUTMA.

— CoznmaBaTh IporpaMMy 10 pa3pabOTaHHOMY aJTOPUTMY KaK OTAENbHBIN MOIYIb.

—  OcymecTBIATh pa3padOTKy KoAa MPOrpaMMHOTO MOXYJS Ha SI3BIKaX HU3KOTO YPOBHS U
BBICOKOTO YPOBHEW B TOM YHCJIE I MOOUIIBHBIX TIAT(HOPM.

— BpINOMHATE 0TIAAKY U TECTUPOBAHUE MPOrPAMMBI HA YPOBHE MOYJISL.

—  OdopmisaTh JOKyMEHTALMIO Ha IPOrpaMMHBIE CPECTBA.

— HpI/IMeHSITI) HUHCTPYMCHTAJIbHBIC CPEACTBA OTJIIAAKHU ITPOTrPaMMHOI'O obecrieueHus.

— Brumonsats OIITUMH3AIUIO 1 pe(l)aKTOpI/IHF IporpaMMHOTO KoJa.

— PaGoraTh ¢ cucTeMoil KOHTPOJIS BEPCHIA.

MarepuajabHoe obecnedyenne:

— MynpTUMenUiiHBIE  cpelcTBa  XpaHEHMs, Mepelaud U IMPeICTaBICHUS
uHpOpMaIINH.
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3aganue:

1. B kaxaoM u3 BapuaHTOB YyKa3zaH IIAa0JOH I peajdu3alud U IPOEKT,

WCTOIB3YIONIUH 3TOT MA0JIOH.

Heobxoaumo crenaTs cleayromnee:
— Hapucoars B UML nuarpammy KJ1accoB peaan3yeMoil IporpamMmmsbl. (IPOEKTUPOBAHUE)
— PeanmmzoBate mporpammy Ha C++. (peanusaius)

JUig xaxzaoro u3 1abJOHOB, MPEIVIOKEHHBIX B BapuUaHTaX MOYKHO HalTH mpumep

peannzauuu UML u xona B npusioxxenHoi kaure “TlarTepHbl npoeKkTupoBaHus”.

2. abnon “Crparerus”. Ilpoekr “IlpunTepsi”. B mpoekre mOMKHBI OBITH
peaJin30BaHbl pa3HbIE MOJEIM IMPUHTEPOB, KOTOPBIE BBIMOJIHSIIOT pa3Hble BUIbI
MeYaTu.
3. IlIa6mon “Habmogarens”. [Ipoekt “Onosemnienne mocroB 'AN”. B npoekre nomkHa
OBITH peajM30BaHa OTIpaBKka cooOmieHuit BceM noctam ['AU.
IHopsinok BbINOTHEHUsI pAa0OTHI
— CocTaBUTh MAaTEMAaTUYECKYIO MOJIETH 3a/]auu.
— BriOpatb u 060cHOBaTh HanboJee palliOHATBHBIN METO]T pEeLICHUS 3a1a4U;
— PazpaboTath anroput™ Juis pelieHus 3ajgauu.
— Co3pgarb BHemHUH BU GOPMBI TPOrpaMMBI
— Hamucartp mporpaMMHbI€ KOJBI TSI CO3AaHHOM (POPMBI
— 3amyCcTUTh U OTIAAUTH IPOrPaMMy
dopma npeaocTaBIeHHUs pe3yabTaTa
— biok — cxema.
— Koxa nporpammsel.
Kpurepun oueHku:

«OTIMYHO» - TEOPETUYECKOE COAEp)KaHUE Kypca OCBOEHO IOJHOCThIO, 0e3 mpoOenos,
yMeHHs ¢(hOPMHUPOBAHBI, BCE MPEAYCMOTPEHHBIE IPOrPAMMON y4eOHbIE 3aJaHHsl BBITIOJIHEHHBI,
Ka4eCTBO HUX BBIIIOJIHEHHS OLICHEHO BBICOKO.

—«XOopouioy» - TEOPETUYECKOE COJAEPKAHUE Kypca OCBOECHO IMOJHOCTBIO, 0€3 MpoOenos,
HEKOTOpble yMEHHUs c(HOPMHUPOBaHBl HEJOCTATOYHO, BCE IPEIYCMOTPEHHBIE IPOrpaMMOil
y4eOHbI€ 3a/laHKsl BHIIIOJIHEHbI, HEKOTOPBIE BUbI 3aJaHUH BBINOJIHEHBI C OIINOKaAMHU.

—«Y IOBIETBOPUTENBHO» - TEOPETUYECKOE CONEPIKAHUE Kypca OCBOEHO YaCTHYHO, HO
Ipo0esbl He HOCAT CYIIECTBEHHOI'O XapakTepa, HeOOXOAMMbIE YMEHHsI pabOoThl ¢ OCBOCHHBIM
MaTepUaioM B OCHOBHOM C(OPMHPOBAHBI, OOJIBIIMHCTBO MPEAYCMOTPEHHBIX IPOrpaMMOii
o0yuyeHHs y4eOHbIX 3aJlaHUM BBIIIOJHEHO, HEKOTOPbIE M3 BBIIIOJHEHHBIX 3aJaHUN colepikKar
OLINOKHU.

—«HeynoBneTBOpUTENBHO» - TEOPETUYECKOE COJIEPKaHME Kypca HE OCBOEHO,
HE00X0lMMble YMEHUS He c(pOpMUPOBaHbI, BHIIIOJHEHHBIE yUeOHBIE 3a/laHUsI COJlepKaT rpyoble
OILIMOKHU.

JladopaTopHoe 3ansitue Ne 8 McnoJib30BaHHe MOPOKIAIONIAX IA0JIOHOB.

eab paboThI:

—  Hayuuthcs QopMmHupoBaTh aNrOpUTMbl pa3pabOTKHM MPOTPaMMHBIX MOAYJIEH B
COOTBETCTBUU C TEXHHUUYECKUM 33JJaHUEM;

—  Bpimonuarts OTJIAJIKy MIPOrpaMMHBIX Moayiei c HCIIOJIb30BaHUEM
CHELUATU3UPOBAHHBIX POIPAMMHBIX CPEJICTB;

BrINonaHATE TECTUPOBaHUE NPOrPAMMHBIX MOJIYJIEH;
—  OcymecTBasTh pehakTOPUHT U ONTUMH3AIUIO IPOrPaMMHOT0 KO/a.

Bbinosinus patéory, Bel Oyaere:
ymembp:

31



— @opMHUpOBaTh AITOPUTMBI Pa3pabOTKM TPOrPAMMHBIX MOZYJIEH B COOTBETCTBUH C
TEXHHUYCCKUM 3aJaHUCM.

— OueHka Cl0)KHOCTH aJITOPUTMA.

— Co3znmaBaTh mporpamMmy 1o pa3paboTaHHOMY alrOPUTMY KaK OTJCIEHBIN MOJIYJIb.

- OcyHIeCTBJ'IHTI) pa3pa60TI<y KoJa MmporpaMMHOI0 MOAyJisl Ha A3bIKaxX HU3KOI'O0 YPOBHA U
BBICOKOT'O YPOBHEH B TOM UHCIIE Ul MOOMIIBHBIX IIAT(HOPM.

— BBINOMHATE OTIAAKY M TECTUPOBAHUE NIPOIPAMMBI HA YPOBHE MOYJIS.

—  OdopmsaTh JOKyMEHTALMIO HAa TIPOTPaMMHEIE CPEJICTBA.

— IlpuMeHATs HHCTPYMEHTAJIbHBIE CPEACTBA OTIAIKNA IPOTPAMMHOT0 00ECIICYCHUSI.

— BHIMOMHATE ONTUMH3ALUIO U Pe(haKTOPHHT IIPOTPAMMHOTO KOJa.

— PaGoraTh ¢ cucTeMoii KOHTPOJISI BEPCHIA.

MarepuajbHoe o0ecriedyeHue:

3amanue:

1. B

MyneTuMeUiiHbBIE  CPEICTBA  XpaHEHWs, IMepeJaud U I[PeACTaBICHUS
nHpopManuu.

KaXXJIOM W3 BapUAaHTOB YKa3aH mabJIoH oI peain3alilii W IPOCKT,

HCIOJIb3YIOLIUHI 3TOT IA0JIOH.
HeoOxoaumo caenats cienyoiiee:
— Hapucosars B UML nuarpammy KIaccoB pean3yeMoil mporpaMmbl. (IPOSKTHPOBAHUE)
— PeanuzoBath nporpammy Ha C++. (peanu3arus)
Jig kaxzaoro u3 MmaOJOHOB, NMPEAJIOKEHHBIX B BapHaHTaX MOXKHO HaWTH IpHUMeEp
peanuzannu UML u koza B mpuioxkeHHoN KHure “IlaTTepHbl TpOEKTUPOBAHUS .
2. Ilabnon “Ilexopartop”. IlpoekT “YHuUBepcaabHas 3JIEKTPOHHAs KapTa”. B mpoekre
JOJKHA OBbITh pealn30BaHa yHMBEpCallbHasl 3JEKTPOHHAs KapTa, B KOTOPOH ecThb
(YHKIMHU nacropTa, CTPaxoBOro MoJyimca, 0aHKOBCKOW KapThl U T. 1.

3. [abnon “dabpuunbiii meton”. Ilpoektr “dabpuxa cmaptdonoB”. B mpoekre
JIOJDKHO ~ OBITh  PEaM30BaHO  CO3/aHUE  CMapTQOHOB € pa3IUYHBIMU
XapaKTePUCTHKAMH.

Iopsiok BbINOJIHEHHSI PA0OTHI

CocTaBUTh MAaTEMAaTUYECKYIO MOJIECIIb 3a/Ia4H.

Bri6pats 1 000cHOBaTh Hanboliee palMOHAIbHBII METO/1 PellIeHus 3a/]auu;
Pa3paboraTe anroputm A peuieHus 3a1aun.

Co3znatb BHEMIHUN BUJ (OPMBI TPOrPaMMBI

HanucaTs nporpammHbie KOABI AJIsl CO3AaHHON (POPMBI

3anyCcTUTh U OTIAUTh IPOTPAMMY

dopma npenocTaBjeHns pe3yibTaTa

bnok — cxema.
Kon nporpammsi.

Kpurepum oueHku:

«OTIUYHO» - TEOPEeTHYECKOe COJAEp)KaHHE Kypca OCBOCHO IMOJIHOCTHIO, Oe3 mpolenos,
yMeHHs C(OPMUPOBAHBI, BCE MPEIYCMOTPEHHBIE MPOrpaMMoi yueOHbIe 3aJJaHHs BBIOJIHEHBI,
KaueCTBO MX BBIMOJHEHHUS OLIEHEHO BBICOKO.

—«XOpouIo» - TEOPETUYECKOe COJepKaHUE Kypca OCBOEHO MOJHOCTHIO, 06e3 Mpo0esos,
HEKOTOpbIe yMeHHsS C(HOpMHpPOBAHBI HEAOCTATOYHO, BCE MPEAYCMOTPEHHBIE MPOrpaMMOi
y4eOHbIe 3aJaHUs BHIMOJIHEHbI, HEKOTOPBIE BU/IBI 33JaHII BBIMOJIHEHBI C OIINOKAMHU.

—«Y IOBIETBOPUTEIILHO» - TEOPETUUYECKOE COJIepKaHUE Kypca OCBOEHO YaCTUYHO, HO
MpoOeNbl He HOCST CYIIECTBEHHOTO XapakTepa, HeOOXOAUMbIE YMEHHsI pabOThl ¢ OCBOCHHBIM
MaTepuaJoM B OCHOBHOM c(opMHpOBaHBI, OONBITMHCTBO MPETYCMOTPEHHBIX MPOrpamMMon
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o0y4yeHHs y4eOHBIX 3aJaHHH BBITIOJHEHO, HEKOTOpPbIE M3 BBIIIOJHEHHBIX 33JaHUN COJEpXkKaT
OLITMOKH.

—«HeynoBiIeTBOPUTEIBHO» - TEOPETHUECKOE COJEp)KaHue Kypca HE OCBOEHO,
Heo0X0IMMBbIe YMEHHUS He c(pOpMUPOBAHBI, BHITOJHEHHBIEC yUeOHBIE 3a/IaHHsI COJIEpIKAT rpyObIe
OLITMOKH.

JlaGopaTopHnoe 3ansaTue Ne 9 Mcnoib30BaHue CTPYKTYPHBIX 11A0JI0HOB.

Hean padoThi:

- Hayuntbcss ¢opmupoBaTh anropuT™Mbl pa3pabOTKH MPOrPAaMMHBIX MOJYJIEH B
COOTBCTCTBUHU C TCXHUYCCKUM 3aJJaHUCM,

- Beimonnsate OTJIAIKy MIpOrpaMMHBIX MoayJIen c HCIIOJIb30BAHUEM
CIIEUAIN3UPOBAHHBIX [IPOTPAMMHBIX CPEICTB;

BBINOIHATE TECTUPOBaHUE MPOrPAMMHBIX MOJYJIEH;
- OcyiecTBisATh peh)akTOPUHT U ONTUMH3ALUIO IPOrPaMMHOI0 KO/1a.

Boinosinus padorty, Bel Oyaere:

ymemp:

— @opMuUpOBaTh AITOPUTMBI Pa3pabOTKH TPOrPaMMHBIX MOJYJIEH B COOTBETCTBUH C
TEXHHUYCCKUM 3aJaHUECM.

— OreHka CII0)KHOCTH alTOPUTMA.

— CosgaBats IporpamMmy 10 pa3padOTaHHOMY JITOPUTMY KaK OTIEITHHBIA MOIYJIb.

—  OcymecTBasTh pa3zpaboTKy Koja MPOrpaMMHOTO MOJIYJIS Ha sI3bIKaX HU3KOTO YPOBHS M
BBICOKOTO YPOBHEH B TOM YHCIIE [T MOOMIITBHBIX TIIAT(HOPM.

—  BrmonaaTe OTIIaAKY U TCCTUPOBAHUEC ITPOTrPaMMBbI Ha YPOBHE MOIYJIA.

—  OdopMIIATh TOKyMEHTAIIMIO Ha POTPAMMHEIE CPEZICTBA.

— TlpuMeHATs HHCTPYMEHTAIbHBIC CPEACTBA OTIIAJKNA IPOTPAMMHOTO 00ECIICUCHUSI.

— BHINOMHATE ONTUMH3AIUIO B PehaKTOPHHT IPOTPAMMHOTO KOJIa.

— PaboTtaTh ¢ cucTeMOI KOHTPOJISI BEPCHIA.

MarepuajibHoOe o0ecriedeHue:
— MynbTuMenuiiHple  CpeAcTBa  XpaHEHHUs, INepefadyd U IPEICTaBICHUS
nHpopmaIuu.

3aganue:
1. B kaxaoM W3 BapuaHTOB YyKazaH Mma0JIOH s peanu3alud U [POEKT,
WCIOJIb3YIOIIUHI 3TOT IAOJIOH.
HeoOxoaumo caenats cienyoiiee:
— Hapucosars B UML nuarpammy KJ1accoB peaan3yeMoil IporpamMmbl. (IPOSKTUPOBAHUE)
— PeanuzoBath nporpammy Ha C++. (peanmu3arus)
Jig xaxaoro u3 MmablOHOB, MPEAJIOKEHHBIX B BapUaHTaX MOXKHO HAWTH Tpumep
peanuzaunn UML u kona B ipuioxeHHo# kaure “IlaTrepHbl TpOeKTUPOBAHUS .
1. TlocranoBka 3amauun
[Ta6non “Crpaterus’. Ilpoekt “IIpunTepnl”. B mpoekTe AOKHBI OBITH peaTn30BaHbI
pasHble MOJIENIM IPUHTEPOB, KOTOPHIE BHITIOIHSIIOT pa3HbIE BU/IbI IIEUYATH.

2. lla6bnon “Habmromarens”. Ilpoekt “Omnosemienue noctoB 'AN”. B npoekrte nomxHa
OBITh pean30BaHa OTIpaBKa coobIeHunit Bcem moctam ['AN.

ITopsinok BbIMOTHEHUSI PA0OTHI
— CocTaBUTh MAaTEMAaTUYECKYIO MOJEIb 3aJauu.
— BriOpats u 000cHOBaTh HanboJee palMOHATBHBINA METO/] peIIeHUs 3a1a4H;
— Pa3paboTath anroput™ A peleHus 3a1auu.
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— Coznatb BHEUTHUN BUA (DOPMBI IPOTPAMMBI
— Hanucare nporpaMMHBI€ KOABI TS CO3aHHON (POPMBI
— 3amycTUTh U OTIAAUTH IPOrpPaMMy

®opMa npeoCTABJICHHUS pPe3yabTaTa
— bnok — cxema.
— Koxa nporpammel.
Kpurepuu onenkn:

«OTIUYHO» - TEOPETUYECKOE COJEPKAHHME Kypca OCBOEHO IOJIHOCTHbIO, 0e3 mpoOenos,
yMeHHs ¢(hOPMHUPOBAHBI, BCE MPEAYCMOTPEHHBIE TIPOTPAMMOi y4eOHbIe 3aJaHHs BHITIOJIHEHHI,
KayeCTBO UX BBIIOJIHEHUS OLIEHEHO BBICOKO.

—«XO0opouio» - TEOPETUYECKOE COJCPAKAHUE Kypca OCBOECHO IMOJHOCTBIO, 0€3 IpoOenos,
HEKOTOpble yMEHHsS C(OpMHpPOBAHBI HEAOCTATOYHO, BCE MPEAYCMOTPEHHBIE IPOrpaMMoOi
yueOHbI€ 3a/1aHUs BBINOJIHEHBI, HEKOTOPbIE BU/IbI 3a/laHUH BBITIOTHEHBI C OIIMOKaMHU.

—«Y 10BIETBOPUTENBHO» - TEOPETUUYECKOE COJIEpP’)KaHHE Kypca OCBOEHO YacTUYHO, HO
poOeibl HE HOCST CYIIECTBEHHOTO XapakTepa, He0OXOAUMbIE YMEHHsI pabOThl ¢ OCBOEHHBIM
MaTepuajJoM B OCHOBHOM c(opMHpOBaHbI, OOJIBIIMHCTBO MPETYCMOTPEHHBIX MpOrpammon
oOyueHusi y4eOHBIX 3a/laHUl BBIMOJHEHO, HEKOTOPbIE W3 BBIIIOJIHEHHBIX 3a/laHUM coJiepKaT
OLINOKHU.

—«HeynoBineTBOpUTEIBHO» - TEOPETHUYECKOE COJEp:KaHue Kypca HE OCBOEHO,
HeoOX0JMMble YMEHHS He CPOPMUPOBAHBI, BHIIIOJHEHHbIE YUEOHbIE 3aJJaHusI coAepKaT rpyobie
OLINOKH.

JladopaTopnoe 3ausitue Ne 10 Ucnosib30BaHue NOBeleHYECKUX IA0JI0OHOB.

eab paboThI:
—  Hayuutbhcs QopmMupoBaTh anropuTMbl pa3pabOTKU MPOTpaMMHBIX MOAYJIEH B
COOTBETCTBUU C TEXHUUECKUM 3a/IaHUEM;

Boinmonuate OTJaJIKY MIPOrPaMMHBIX MoTyJiei c HCIIOJIb30BAHUEM
CHeIHaTM3UPOBAHHBIX IPOTPAMMHBIX CPE/ICTB;

BoInonHsATh TecTUpOBaHUE MPOTPAMMHBIX MOAYJIEH;
—  OcymecTBasTh pehakTOPUHT U ONTUMH3ALUIO IPOrPaMMHOr0 KO/a.

Boinosnus padory, Bbl Oynere:

ymemp:

— @®opMmupoBaTh AIMMOPHTMBI Pa3pabOTKH MPOTPAMMHBIX MOJYJIEH B COOTBETCTBHUH C
TCXHHUYCCKHUM 3aJJaHUCM.

— OreHKa CIIOXHOCTH aITOPHTMA.

— Co3znmaBaTh mporpaMmy 1o pa3paboTaHHOMY alTrOPUTMY KakK OTIENbHBIA MOJIYIb.

—  OcymecTBIATh pa3paboTKy KoAa MPOrpaMMHOIO MOXYJS Ha SI3bIKaX HU3KOTO YPOBHS U
BBICOKOTO YPOBHEW B TOM YHCJIE I MOOUIIBHBIX TIATHOPM.

— BpINOMHATE 0TIAAKY U TECTUPOBAHUE IPOrPAMMBI HA YPOBHE MOYJISL.

—  OdopMIsTh TOKyMEHTAITNIO Ha TPOrpaMMHBIE CPEZICTBA.

— IIpuMeHATH MHCTPpYMEHTANBHBIE CPENICTBA OTIAKH IIPOTPAMMHOTO 00EeCTICUCHHUS.

— BromonsaTs OIITUMH3AIIUIO pe(l)aKTOpI/IHl" IporpaMmMHOro Kozja.

— PaGoraTh ¢ cucTeMoii KOHTPOJIS BEPCHiA.

MarepuajabHoe obecnedyenne:
— MynbTUMequiiHBIE  CpeICTBAa  XpAHEHWs, T[epefayd H  IPEICTaBICHUS

UH(pOpMaLINH.

3aganue:
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B kaxx70M M3 BapHMaHTOB yKa3aH MIA0JIOH JJIS pPean3aluu M MPOEKT, MCIIONIb3YIOINI
3TOT I1a0JIOH.
Heobxoaumo crenaTs cleayronee:
— Hapucoars B UML nuarpammy KJ1accoB peaan3yeMoil IporpamMmmsbl. (IIPOEKTUPOBAHUE)
— PeanuzoBath nporpammy Ha C++. (peanu3zanus)
JUig kaxzaoro u3 I1abJOHOB, MPEVIOKEHHBIX B BapuUaHTaX MOYKHO HalTH mpumep
peannzauuu UML u xona B npusnioxkeHHoi kuure “TlartepHbl npoekTupoBaHus” .

1. Ia6mon “®abpuunsiii meton’. Ilpoexr “®abpuka cmaprdoHoB”. B mpoekre
JIOJDKHO ~ OBITh  PEaIM30BaHO  CO3/JaHHME  CMapTQOHOB C  pPa3IUYHBIMU
xapakrepuctukamu. [Ipumep ncnosp3oBanus madnoHa B riase 4.

2. lllabmon “AOctpaktHast ¢dabpuka”. IIpoexkT “3aBofpl MO MPOU3BOJACTBY
aBToMOOmWIelH”. B mpoekTe NOMKHO ObITh peain30BaHa BO3MOXKHOCTH CO3/aBaTh
aBTOMOOWJIM Pa3IMYHBIX TUIIOB Ha Pa3HbIX 3aBOJaX.

IHopsinok BbINOTHEHUsI pAa0OTHI
— CocraBUTh MaTEMaTUYECKYIO MOJIETb 3aJauu.
— BriOpats n 000cHOBaTH HanbOJIEE PAIIMOHAIBHBINA METO]T PEIICHUS 3a/1a4H;
— Pazpabotath anroput™ JUisl pelieHus 3aJauu.
— Co3narb BHemHUN BU GOPMBI TPOrpPaMMBI
— Hammcars mporpaMMHbIe KOJIBI 7151 CO3aHHON (OPMBI
— 3amycTUTh U OTJIAJUTH IPOTPAMMY
dopma npeaocTaBIeHHUs pe3yabTaTa
— biok — cxema.
— Koa nporpamMmsi.
Kpurepun oueHku:

«OTIUYHO» - TEOPETUYECKOE COJAEpKaHHE Kypca OCBOEHO MOJIHOCTHIO, 0e3 mpoOenos,
yMeHHUsI cOPMHUPOBAHBI, BCE MPETyCMOTPEHHbIE MPOTpaMMOii yueOHBIEC 3a/IlaHUSI BHITIOJIHEHBI,
KaueCTBO UX BBIINOJIHEHUS OIIECHEHO BBICOKO.

—«XO0poII0» - TEOPETHUECKOE COJEepkKaHHEe Kypca OCBOEHO IMOJIHOCThIO, Oe3 mpoOenos,
HEKOTOpble yMEHHsS Cc(HOpMHpPOBAHBI HEAOCTATOYHO, BCE MPEAYCMOTPEHHBIE MPOrpaMMoOit
y4ueOHbI€ 3a/1aHUS BBIIOJIHEHbI, HEKOTOPbIE BU/IbI 3a/IaHUH BBITIOTHEHBI C OIIMOKAMHU.

—«Y IOBIETBOPUTENBHO» - TEOPETUYECKOE COJIEpP’KaHHE Kypca OCBOEHO YacTUYHO, HO
po0eIibl HEe HOCST CYIIECTBEHHOI'O XapakTepa, HeOOXOAUMbIE YMEHHsI PabOThl ¢ OCBOCHHBIM
MaTepuaJoM B OCHOBHOM c(opMHpOBaHbBI, OOJBIIMHCTBO MPETYyCMOTPEHHBIX MpPOrpamMMon
oOyueHusi y4eOHBIX 3aJlaHUM BBIMOJIHEHO, HEKOTOPbIE W3 BBIIIOJIHEHHBIX 3a/laHUN COJepKaT
OLINOKHU.

—«HeynoBneTBopuTensHO» - TEOPETUYECKOE COJEp)KaHHWe Kypca HE OCBOCHO,
He00X0MMbIe YMEHHS He CPOPMUPOBAHBI, BHITIOJHEHHbIE YUEOHbIE 3aJJaHusI COAepKaT rpyobie
OILIMOKHU.

JlabGoparopnoe 3ansitue Ne 11 Pazpadorka npmwio:keHusi ¢ MHCIOJIb30BAHHEM TEKCTOBbBIX
KOMIIOHEHTOB
Leas padoThI:

—  Hayuutbcs QopmupoBaTh anropuTMbl pa3pabOTKH MPOTPAaMMHBIX MOAYJIEH B
COOTBETCTBUU C TEXHUUYECKUM 33JJaHUEM;

BrinonusaTe OTJIAJIKy MIPOrpaMMHBIX Moayei c UCIIOJIb30BaHUEM
CHELUATU3UPOBAHHBIX IPOIPAMMHBIX CPEJICTB;
—  BpINonHATH TecTUpOBaHME IPOTrPAMMHBIX MOIYJIEH;
—  OcymecTBasaTh pehakTOPUHT ¥ ONTUMH3ALIMIO0 TPOrPaMMHOT0 KOJIa.
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Boinosinus padorty, Bel Oyaere:
ymembv:
- (DOpMI/IpOBaTI: AJITOPUTMBI
TEXHUYCCKHUM 3aJaHHUCM.
— OueHka CII0)KHOCTH aJITOPUTMA.

p33pa60TKI/I MMpOrpaMMHBIX MOI[yneﬁ B COOTBCTCTBUU C

— Co3paBaTh mporpaMMy 1o pa3pabOoTaHHOMY aJTOPUTMY KaK OTJEIbHBINA MOIYJIb.

—  OcymecTBasaTh pa3zpaboTKy Kojaa MPOrpaMMHOTO MOIYJS Ha sI3bIKAX HU3KOTO YPOBHS M
BBICOKOTO YPOBHEH B TOM HYHCIIE I MOOMIIBHBIX TIIAT(HOPM.

— BBINOMHATE OTIAAKY M TECTUPOBAHUE NIPOIPAMMBI HA YPOBHE MOYJIS.

—  OdopmIsaTh JOKyMEHTALMIO Ha IPOTPaMMHEIE CPEJICTBA.

— IlpuMeHATs HHCTPYMEHTAIBHBIE CPEACTBA OTIIAAKNA IPOTPAMMHOTO 0OeCTIeYeHHSI.

— BHIMOMHATE ONTUMH3ALUIO U PehaKTOPHHT IIPOTPAMMHOTO KOJIa.

— PaboraTh ¢ cucTeMoil KOHTPOJIS BEpCUH.

MatrepuajibHoe o0ecrnieyeHune:
— MynbsTuMenuiiHbIe
nHpopMannH.

cpencTaa

3ananue:

XpaHeHws,

nepeaun

nu

TpeCTaBICHUS

,21.]'[51 peIICHMA 3aJa4r UCITOJIb30BATh IMPOCTHIC TCKCTOBBIC KOMIIOHCHTBI U KHOIIKH:

TEdit - 11 BBOIa CKAJIIPHBIX UCXOIHBIX JTaHHBIX,
TLabel — my1st 3amanust MOAMUCEH YIEMEHTOB (POPMBI,

— TButton — ansa akTuBM3amu aecTBuil («Beraucintey, « BEIMOIHUTE HOBBIN pacueTy),

— TMemo — 1 BEIBO/IA YCITOBUS 33]1a91, UICXOIHBIX MACCUBOB ¥ BBIBOJIA Pe3yJIbTaTa.
Bce xommonentsl pacnonoxkuth Ha maHensx (TPanel). Ilpu paspaboTke mporpaMMHOTO
uHTepdeiica BHIPOBHATH MAHETN OTHOCUTEILHO IPaHUI] (POPMBI, & KOMIOHEHTHI OTHOCHTEIIBHO
TPaHUI] TAHEIW C WCIOJIb30BAHUEM CBOWCTB BBIPABHUBAHUS W (UKCAIIMA KOMIIOHCHT
oTHocuTenbHO KOoHTeiHepa (Align, Anchor). KoMITOHEHTHI, B KOTOPBIX BBIBOJSATCS MAaCCHUBBI U
JpYyTUE Pe3yIbTaThl, TODKHBI OBITh HEAOCTYITHBIMH TSI U3MEHEHHSL.

ITpumeps! BHENIHETO BUIA Q_QBM MPHBE/ICHBI HIDKC Ha PHCYHKaxX.
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IIporpamMupoBanne coObITHI

VYnpasienue paboToil OKOHHOTO NMPHIJIOKEHHSI BBITOIHIETCS 110 COOBITUSAM (OTKPBITHE (POPMBI,
LIEJTYOK MBIIIBIO 110 KHOIIKE U T.[1.).

JlelicTBus (BBINOJHSIEMBIE ONEpPaTOpaMu MPOTPAMMBI) MPU OTKPHITHH (POPMBI HEOOXOAUMO
1006aBUTH B 00pabOTUYMK COOBITUSL OTKPBITHS (hopMbl OnShow.

JleiicTBUs (BBIIOJHIEMBIE ONlEpaTOpaMH IIPOrpaMMbl) MpU HaKaTUU KHOIKHU (ILIE€TYKE MBIIIBIO
M0 KHOTIKE) HEOOXOqMMO 100aBUTH B 00pabOTYMK COOBITHS «mendok» mo kHomke OnClick.
Jljig 3TOro B MHCIIEKTOpPE OOBEKTOB HEOOXOJMMO B BBINAJAIOLIEM CIUCKE BbIOpaThb OOBEKT-
KHONIKY (I0nycTUM KHOIKE «BBINONHUTE pacuer» cooTBETCTBYET 00bekT Buttonl). Ilepeiitu
Ha 3akianky Events, Haiitu cBoiictBo OnClick u cmpaBa B mycToM mojie caenaTh IBOWHOM
[IETYOK MBIIIBIO (MOKHO Ha (OpMe cIenaTh JTBOWHOW MIETYOK MO KHOMKE). B mporpaMmHoM
Mo IyJie OyieT 100aBiieH MIalIoH IPoIeayphl 00padoTYnKa:

Pa3paboraTh OKOHHOE MPWIOKEHUE IS pelIeHHUs 3aJad WHAUBUAYAJIbHOTO 33JaHHUS.
HcxoaHble MacCuBbI CTEHEPUPOBATh C UCIIOJIB30BaHUEM AATUMKA CIIyYalHbIX YHCET U BBIBECTH
B KOMITIOHEHTe (hopMbl. B mporpamme ncnonb30BaTh JUHAMHUYECKHE MACCUBBI.
1. Janel koopaunHatsl ToukH (X,Y). Onpenenuts, monagaer Jid TOYKAa BHYTPh KOJIbLA C
ueHtpoM B Touke (C,D) u panmycamu R1, R2.

2. Jlan ogHOMmepHBIi MaccuB Zm. ChopMHupoBaTh MaccuB YN, COCTOSIINIA U3 DIIEMEHTOB
MaccuBa Zm, 3HAYEHHE KOTOPHIX MEHBIIE CPEIHEro apupMeTHYeCKOro HEeUETHBIX
3JIEMEHTOB UCXOJHOTO MacCHBa.

IHopsiaok BbINOJIHEHHS PA0OTHI
— CocTaBUTh MAaTEMaTHYECKYIO MOJIETh 3a/auu.
— BpIOpath 1 000cHOBaTH HaMOOJIEE PAIIMOHATILHBIN METO/T PEIICHHUS 3aa4H;
— PazpaboTarh anroput™ i perieHus 3a1auu.
— Coznarp BHENTHUH BUJ (OPMBI TPOTPAMMBI
— Hamucartp nmporpaMMHbI€ KOJBI TSI CO3AaHHON (POPMBI
— 3amyCTUTh U OTJIAJUTh IPOTPAMMY
dopma npenocTaBiaeHus pe3yJabTara
— biok — cxema.
— Koa nporpaMmmsi.
Kpurepun oueHku:

«OTIUYHO» - TEOPETHYECKOE COJEp)KaHHE Kypca OCBOCHO MOJIHOCTHIO, 0e3 mpolenos,
yMeHHsI c(OPMUPOBAHBL, BCE PEIYCMOTPEHHbIE MPOrpaMMoi yueOHbIe 3aJJaHKs BHITIOJHEHBI,
KAaueCTBO MX BBINIOJHEHHUS OLIEHEHO BBICOKO.

—«XO0pOoII0» - TEOPETUUYECKOE COJEepKAaHUE Kypca OCBOEHO IMOJIHOCTHIO, Oe3 mpolenos,
HEKOTOpble yMeHHsS Cc(OpMHpPOBAHBI HEAOCTATOYHO, BCE MPEAYCMOTPEHHBIE MPOrpaMMOit
y4eOHbIe 3aJaHHsl BBIIOJIHEHbI, HEKOTOPBIE BU/IBI 3aJJAHHUI BBIOIHEHBI C OIIHMOKAMHU.

—«Y IOBJIETBOPUTEIILHO» - TEOPETUUYECKOE COJIEpKAHUE Kypca OCBOEHO YaCTUYHO, HO
poOeibl HE HOCST CYIIECTBEHHOTO XapakTepa, HeOOXOAUMbIE YMEHHsI pabOThl C OCBOCHHBIM
MaTepuaJoM B OCHOBHOM c(opMHpOBaHbBI, OOJBIIMHCTBO MPETYCMOTPEHHBIX MpPOrpamMMon
oOyueHusi y4eOHBIX 3a/laHUi BBIMIOJHEHO, HEKOTOPbIE W3 BBIIOJHEHHBIX 3a/laHUN COJIepKaT
OILITMOKHU.

—«HeynoBneTBOpuTeNbHO» - TEOPETUYECKOE COJEp)KaHWE Kypca HE OCBOEHO,
HeoO0X0MMBbIe YMEHHS He CPOPMUPOBAHBI, BHITIOJHEHHbBIE YUEOHbIE 3aJJaHusI COAepKaT rpyobie
OILITMOKH.

JlabopaTopHoe 3ansitne Ne 12 Pazpadorka npuioKeHust ¢ HECKOJbLKUMH (POpMaMHu.
Leas padoThI:
—  Hayuutbcs ¢opmupoBaTh anropuTMbl pa3pabdOTKH IMPOrpaMMHBIX MOAYyJEH B
COOTBETCTBUU C TEXHUYECKUM 3a/laHUEM,;
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—  BpimonHATs OTJIAJKY IIPOrpaMMHBIX MoayJen c HCII0JIb30BAHUEM
CIELMAJIU3UPOBAHHBIX IIPOIPAMMHBIX CPEJICTB;

—  BpINonHATE TeCTHpPOBaHUE IPOrPAMMHBIX MOAYJIEH;

- OcymiecTBasATh peaKTOPUHT U ONTUMU3ALNIO TPOTPAMMHOTO KOJIa.

Beinosinus padorty, Bel Oyaere:

ymemp:

— @opMHUpOBaTh AITOPUTMBI Pa3pabOTKHM TPOrPaMMHBIX MOJYJIEH B COOTBETCTBUH C
TEXHHUYCCKUM 3aJaHUEM.

— OueHka CII0)KHOCTH allTOPUTMA.

— Co3paBaTh mporpamMMy Mo pa3pabOoTaHHOMY aJTOPUTMY KaK OTJEIbHBINA MOIYJTb.

— OcyIecTBIATh pa3pabOTKy KoAa MPOrpaMMHOIO MOXYJIS Ha S3bIKaX HU3KOTO YPOBHS U
BBICOKOI'O YPOBHEH B TOM YHKCIIE JUII MOOMJIBHBIX TIATHOPM.

— BBINOMHATE OTNAAKY ¥ TECTUPOBAHUE NIPOIPaMMBI HA YPOBHE MOJLYJIA.

—  OdopMsaTh JOKyMEHTALIMIO Ha TIPOTPaMMHEIE CPEJICTBA.

— IIpumeHsATH HHCTpYMEHTANbHBIE CPEJICTBA OTIIAJKH IIPOTPAMMHOT0 00eCTIEIeHHU .

— BHIMOMHATE ONTUMH3AIUIO U PehaKTOPHHT IIPOTPAMMHOTO KOJa.

— PaboraTh ¢ cucTeMoil KOHTPOJIS BEpCUH.

MarepuanbHoe o0ecrieyeHme:
— MynbTMenuiiHple  CpeAcTBa  XpaHEHHUs, INepefauyd U IPeJCTaBICHUS
nHpopMaLnu.

3ananue:
1.Pa3paboraiite aBa kiacca moroMka oT Animal, koTopbie OyayT oTOOpa)kaTh OCOOEHHOCTH
IByX mopoxa coOak. PazpaboraiiTe MeToApl Al 3TUX KIAcCOB, IMO3BOJIAIOLINE IMOJIYYUTh
HEKOTOpbIE XapaKTEePUCTUKH MOPOAbI (POCT, JUIMHA IIEPCTH, JUIMHA yuied u T.1.). JlononHurte
(GopMy KOMIIOHEHTaMH, IO3BOJISIIOIIMMHU YBHJETb BCE XapaKTEPUCTUKU pa3pabOTaHHBIX
KJIaCCOB.
[Tpumepnas popma nmpoekTa npeacTaBiacHa Ha pUcyHke 4.4.

/X Animals —H[x
JUTMHA WEPCTWU- 7 CH
" Animal
@ Dog ez I
” POCT— 70 On
I Devapka
[~ Taxca NNMUHA YIIEA— 10 O
. | o

Puc. 4 4. Dopma XapaKTepPHCTHK MOPO CODAK

ITocae 3aIlyCKka HIporpaMmbl IMPEACTABIISICTCS BO3MOXKXHOCTD BLI60pa MCKAY 3HAUYCHUSAMU:
Animal, Dog, Cat.

Beibop ocymectBisercs npu nomomu kHonku SELECT. Jlanee mnpenocraBisieTcs
v
JONOJTHUTEbHAS BO3MOXXHOCTB JUIs BbIOOpa MOpoibl coOaku. [Ipu BbIAETIEHUN 3HAKOM:

HHTCpCCYIOH.ICfI MOpOJAbl MOXKHO MOJYYUTh JOMMOJIHUTCIBHYIO I/IH(bOpMaLII/IIO.
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2. Coznath BHEIIHUH BT (POPMBI IPOTPAMMBI
3. Hamucatp nmporpaMMHbIe KOZBI U CO3AaHHON (POPMBI
4. 3amycTuTh U OTJIAJUTH POTrpaMMy

3. Paszpaboraiite pgBaxiiacca moTomMka oT Animal, koTopsie OyayT oTOOpaxarb
0cOOEHHOCTH JBYX HOBBIX XMBOTHBIX Wolf (Bonk) m Jascal (mmakam). Paspabotaiite
MCTOABI IJIA 9TUXK JIACCOB, MO3BOJIAIOMIUC IMMOJTYYUTh HCKOTOPLIC XapPaAKTCPUCTUKH ITUX
BH/JIOB JKMBOTHBIX (POCT IO XOJIKE, IJINHA KJIBIKOB, BEC U T.1.).

I[OHOJIHI/ITC q)OpMy KOMIIOHCEHTaMU, MMO3BOMAKOINMMHA  YBHJACTH BCC  XAPAKTCPUCTHUKHU
pa3pabOTaHHBIX KJIACCOB.

IHopsiiok BbINOJHEHHS PA0OTHI
— CocTraBUTh MAaTEMATHYECKYIO MOJIEIb 3a/1a4H.
— BriOpars 1 000cHOBaTH HAaMOOJIEE PAIIMOHATILHBIN METO/T PEIICHUS 3aa4H;
— PazpabotaTh anropuTm assi pemeHus 3a1auu.
— Coznarb BHENTHUHN BUJ (OPMBI TPOTPAMMBI
— Hanwucare nporpaMMHbIe KOJIbI ISl CO3AaHHON (DOPMBI
— 3amycTUTh M OTIAJAUTH POTPAMMY
®opMa npeaocTaBJIeHHs pe3yJbTara
— biok — cxema.
— Koxa nporpammel.
Kpurtepun ounenku:

«OTIMYHO» - TEOPETHYECKOE CONEepKaHHE Kypca OCBOCHO MOJHOCTHIO, 06€3 mpoOeros,
yMeHUsi chOPMHUPOBAHBI, BCE MPETyCMOTPEHHBIE TPOTPaMMOI yueOHBIC 3aaHUS BBITIOJHEHBI,
Ka4yeCTBO MX BBIIIOJIHCHHUS OLICHEHO BBICOKO.

—«XOpoI1Io» - TEOPETHIECKOE COJCpPIKaHUE Kypca OCBOCHO IMOJIHOCTHIO, 0€3 mpoOeoB,
HEKOTOpbIe yMEHHUS C(HOpMUPOBAHBI HEIOCTATOYHO, BCE TMPEITyCMOTPEHHBIE MPOrPAMMOM
y4eOHBIC 3a/IaHUSI BHIMTOJTHEHBI, HEKOTOPHIC BUJIbI 33JaHHI BBITIOTHEHBI C OIITHOKAMU.

—«Y IOBJIETBOPUTEIBLHO» - TEOPETHUUECKOE COJCPKAHME Kypca OCBOCHO YacCTUYHO, HO
npoOesbl HE HOCAT CYIIECTBEHHOTO XapakTepa, HeoOXOIMMbIe YMEHHsI PabOThl C OCBOCHHBIM
MaTepuajioM B OCHOBHOM C(OPMHPOBAHBI, OOJILIIMHCTBO MPEIYCMOTPEHHBIX MPOrpaMMOin
o0y4eHHsT y4eOHBIX 3aJlaHUi BBIMIOJHEHO, HEKOTOPHIE M3 BBINIOJHEHHBIX 3aJlaHUN COJEpKaT
OIITUOKH.

—«HeynoBIeTBOPUTENBHO» - TEOPETUUYECKOE COJAEp)KaHHME Kypca HE OCBOCHO,

HE0OXO0IMMbIC YMEHHS HE C(POPMHUPOBAHBI, BHITIOJTHCHHBIC YUCOHBIC 3aJaHMsI COIepKaT rpyobie
OIINOKH.

JlabopaTopHoe 3ansitue Ne 13 PazpaGoTka npuiio:keHus ¢ He BU3yaJbHbIMU
KOMIIOHEHTAMMHU.
JladopaTopHoe 3ansitue Ne 14 Pa3padoTrka urpoBoro npu/aioKeHms.
JladopaTopHoe 3ansitue Ne 15 Pa3padorka npuiiokeHHs ¢ aHUMALUEH.

Leas padoThI:

—  Hayuutbcs ¢opmupoBaTh anropuTMbl pa3pabdOTKH IMPOrpaMMHBIX MOAYyJEH B
COOTBETCTBUU C TEXHUYECKHUM 3a/laHUEM,;

BreimonasaTs OTJIAAKY MporpaMMHBIX MOI[y.]'IGﬁ C HCIIOJIb30BaAHHUEM
CIICIUAJIM3UPOBAHHBIX ITPOTPAMMHBIX CPCIACTB,

BreimonasaTs TECTUPOBAHUEC IIPOTrPAMMHBIX MOI[y.TIGfI;
- OCYIJ.[GCTBJ'IHTL pe(baKTopI/IHF " OIITUMU3AIUIO ITPOIrpaMMHOT'O KOAa.

Beinosinus padorty, Bl Oyaere:
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ymemb:

— @opMupoBaTh AITOPUTMBI Pa3pabOTKH NPOTPaMMHBIX MOJYJNeH B COOTBETCTBUU C
TEXHHUYCCKUM 3aJaHUCM.

— OueHka Cl0)KHOCTH aJITOPUTMA.

— Co3znmaBaTh mporpamMmy 1o pa3paboTaHHOMY alrOPUTMY KaK OTJCIEHBIN MOJIYJIb.

— OcymecTBIATh pa3pabOTKy KoAa MPOrpaMMHOIO MOIYJIS Ha SI3bIKaX HU3KOTO YPOBHS U
BBICOKOT'O YPOBHEH B TOM UHCIIE I MOOMIIBHBIX TIAT(HOPM.

— BBINOMHATE OTIAAKY W TECTUPOBAHUE NIPOIPAMMBI HA YPOBHE MOYJIS.

—  OdopmsaTh JOKyMEHTALUIO HAa IPOTPaMMHEIE CPEJICTBA.

— IlpuMeHATs HHCTPYMEHTAJIbHBIE CPEACTBA OTIAIKH POrPaMMHOTO OOecTIeYeHusl.

— BHIMOMHATE ONTUMH3ALUIO U Pe)aKTOPHHT MPOrPAMMHOTO KOJIA.

— PaGoraTh ¢ cucTeMoii KOHTPOJISI BEPCHIA.

MarepuajibHoe o0ecriedyeHue:
— MynbTuMenuitHbIe  CPEJICTBAa  XpaHEHWs, Tepeladyd U MPEJCTABICHUS
nHpopMaLnu.

3amanue:

1. Urpa «lamkuny». Urpa qist iByx urpokoB. Ianiku nepeaBuraroTcst ¢ moMoOIIbIO0 MBIIIIH.
[Tamky yaansitoTcs ¢ oSk JBOWHBIM IIETYKOM MBIIIIH.

2. Urpa «Canepy». Ha mone pasmepom 8x8 ciyuaitHo pasMeniaercs N MHH. 3aj1ada HTpoKa
HaliT! BCe MUHEI HE MMOoJOpBABIINCE.

Iopsinok BBINOJHEHHUS PadOThHI
— CocTaBUTh MAaTEMaTHYECKYIO MOJIETH 3a/Iauu.
— BpIOpath 1 000cHOBaTH HaMOOJIEE PAIIMOHATILHBIN METO/T PEIICHHUS 3aa4H;
— PazpaboTarh anroput™ i perieHus 3agauu.
— Coznarp BHENTHUH BUJ (OPMBI TTPOTPAMMBI
— Hamucartp nmporpaMMHbI€ KOJBI TSI CO3AaHHOM (POPMBI
— 3amyCcTUTh U OTIAJAUTH IPOrPaMMy
dopMma npeaocTaBIeHHUS pe3yabTaTa
— bnok — cxema.
— Koa nporpaMmsi.
Kpurepun ouenku:

«OTIUYHO» - TEOPETHYECKOe COJEp)KaHHE Kypca OCBOCHO MOJIHOCTHIO, 0e3 mpoOenos,
yMeHHs C(OPMUPOBAHBI, BCE MPEIYCMOTPEHHBIE MPOTrpaMMoi yueOHbIe 3aJJaHHs BBITOJIHEHBI,
KayeCTBO UX BBIMOJHEHUS OIICHEHO BBICOKO.

—«XO0poII0» - TEOPETUUYECKOE COJepkKaHHEe Kypca OCBOEHO MOJIHOCTHIO, Oe3 mpolenos,
HEKOTOpbIe yMeHHs Cc(OpMHpPOBAHBI HEAOCTATOYHO, BCE MPEAYCMOTPEHHBIE MPOrpaMMOit
y4eOHbIe 3aJaHUs BHIOJIHEHbI, HEKOTOPBIE BUJIBI 33JaHUI BBIMOJIHEHBI C OIINOKAMHU.

—«YIOBIETBOPUTENBHO» - TEOPETUYECKOE COJIEpPKaHHE Kypca OCBOEHO YacTUYHO, HO
MpoOeNbl He HOCST CYIIECTBEHHOTO XapakTepa, HeOOXOAUMBIE YMEHHsI pabOThl ¢ OCBOSHHBIM
MaTepuaJoM B OCHOBHOM c(opMHpOBaHbBI, OONBIIMHCTBO MPETYCMOTPEHHBIX MPOrpamMMon
oOyueHusi y4eOHBIX 3a/laHUl BBIMIOJHEHO, HEKOTOPHIE W3 BBIMIOJIHEHHBIX 3aJlaHU CoJepKaT
OILITMOKHU.

—«HeynoBneTBOpUTENBHO» - TEOPETHUECKOE COJEp)KaHME Kypca HE OCBOEHO,
Heo0X0MMBbIe YMEHHS He CPOPMUPOBAHBI, BHITIOJTHEHHbIE YUEOHbIE 3aJJaHusI COAepKaT rpyobie
OIITMOKHU.
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JladbopaTopHoe 3ansitue Ne 16,17,18,19,20,21,22,23 OnTumu3anus u peGpakToOpuHr Koaa.
Hean padoThI:
— Hayuutbcss ¢opmMupoBarh alropuT™Mbl pa3paOOTKH TPOTPaMMHBIX MOJIYJEH B
COOTBETCTBUU C TEXHHUUYECKHUM 3aJIJaHUEM;

- BeimonusaTe OTJIAJIKy MIPOrpaMMHBIX MoIyJei c MCII0JIb30BaHUEM
CHeIUATU3UPOBAHHBIX POTPAMMHBIX CPEJICTB;

BrInonaHsATe TECTUPOBaHUE MPOTPAMMHBIX MOJIYJICH;
— OcymecTBIsITh pe(hakKTOPUHT ¥ ONTUMH3AIUIO TIPOTPAMMHOT0 KOJIa.

Boinosinus padorty, Bel Oyaere:

ymemby:

— @opMupOBaTh AITOPUTMBI Pa3pabOTKH TPOTPAMMHBIX MOJYJIEH B COOTBETCTBUH C
TEeXHUYECKUM 33/1aHHEM.

— OreHka CII0)KHOCTH alTOPUTMA.

— Co3pgaBars IporpaMMy 1o pa3paboTaHHOMY aJTrOPUTMY KaK OTAENIbHBIH MOIYIIb.

— OcymecTBiaTh pa3paboTKy KojAa HMPOrpaMMHOIO MOIYJIS Ha S3bIKaX HHU3KOTO YPOBHS M
BBICOKOT'O YPOBHEH B TOM UHCIIE JUIsi MOOMIIBHBIX IIAT(HOPM.

— BBINOMHATE OTIAAKY M TECTUPOBAHUE NIPOIPAMMBI HA YPOBHE MOYJIS.

—  OdopMasaTs TOKyMEHTAINIO Ha TPOrpaMMHBIE CPEZCTBA.

— IIpumeHATH HHCTPYMEHTANbHBIE CPENICTBA OTIAIKH TPOTPAMMHOT0 OOECTIEUSHMS.

— BHIMOMHATE ONTUMH3AIUIO U PehaKTOPHHT ITPOTPAMMHOTO KOJIa.

— PabotaTh ¢ cucTeMoil KOHTPOJIS BEpCUH.

MarepuanbHoe odecrieyeHme:
— MynpTUMenuiiHbIE  CpelICTBAa  XpaHEHMs, MepeJadyd M [PEICTaBICHMS
nHpOpMaIUH.

3ananue:
BeinonHuTe cienyromue 3aaaHus:
1. Cozmaiite C# pemenne B cpeae Visual Studio. HazoBuTe ero B COOTBETCTBHHU C BalllUM
BapUaHTOM 3a7laHusl. B KadecTBe MCXOTHOTO THUIIA MPOCKTA BHIOEPHUTE MPOEKT TUHAMHUYCCKOMN
oubnuoteku (.dll). HazoBuTe mpoekT Takke COrJacHO BalleMy BapHaHTy wWiu mpocto Model.
JlanHbIi poekT OyaeT comepkaTh B ceOe OM3HEC-JIOTHKY Balied OymyIieidl mporpammel, T.e€.
coJiepKaTh KIIFOUEBBIE CYIIIHOCTH, CTPYKTYPBI TaHHBIX M CIIOCOOBI MX B3aUMOICHCTBHSIL.
2. Coszpaiite cymHOCTh-MHTEp(eic coriacHo BamieMmy BapuaHTy. MuTepdeilic B s3bike C#
OITMCBLIBAETCA C TMOMOIILI0 KIIIOYEeBOro ciioBa Interface. OmuminuTe KIIOYEeBBIE CBOMCTBA MU
MeTtozbl nHTepdetica. He 3a0yapTe 0 mMpaBUILHOM MMEHOBAHUU DJIEMEHTOB B COOTBETCTBHUHU C
RSDN. [TogymaiiTe, kakie CBONCTBA U METOJIbI B AalbHEHIIEM OYyIyT SBISATHCS OOIIUMU (T.€.
OyayT B unTepdeiice), a Kakue T0JKHBI OBITh PEaTM30BaHbl B KOHKPETHBIX KJIaccax.
3. Cospaiite nBa Kiacca, peanu3yromux AaHHeiii uHTepdeiic. Kmaccst OBA3ATEJIBHO
JOJDKHBI UMETh Pa3JIMYHbIE pean3allid METoJ0B uHTepderica. [Ipu 3ToM, TovepHHE KiIacChl
HE JOJKHBI MMETh HUKAKHX CCBUIOK JAPYT Ha Jpyra, Takke, Kak ¥ MHTepdeic He OIHKEeH
HUYEro 3HaTh O KJaccax, ero pealn3youx.
4. PeanusyiiTe BaJIUJAIMIO CBOMCTB C MOMOIIbIO MEXaHU3MOB 00pa0OTKH MCKIIOYCHHUH — eCIH
Ha BXOJl CBOMCTBY MPHUXOJUT HEKOPPEKTHOE 3HAUECHHE, BBIXOJAIIEE 3 TOMYCTUMbIE MTPEAECIbI,
CBOMCTBO JOHKHO BHIOPOCUTH MCKITIOYEHHE COOTBETCTBYIOIIETO THUIIA C OTIMCAHUEM BO3HHUKIIIEH
omnOku. Hampumep, ecnmu B cBOMCTBO «Bo3pacT» MBITalOTCS MPHUCBOUTH OTPHUIATEIHHOE
3HauYeHUE, HEOOXOIMMO BBIOPOCHTH 3K3eMIULsIp IncorrectArgumentException. BHumatensHo
MpOJIyMaiTe BCE BO3MOXKHbIE HEKOPPEKTHBIE BAPUAHTHI JAHHBIX, B TOM YHUCJIE€ U CCHUIKM Ha
null. B cnyuae, ecnmu MexaHW3MBl BalMIAIMU OJUHAKOBBI y BCEX CBOWCTB, W3MEHUTE
aApXUTEKTYpy OHM3HEC-TOTUKH: BMECTO pealu3aluu HHTepdeiica AByMs Kilaccamu, cAenaiTe
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HacJIEOBaHUE JIBYX KJIaccOoB OT a0CTPaKkTHOroO Kjacca C HPUOOPETEHUEM MEXaHU3MOB
BAJIUIALINH.
5. JloGaBpTe B pelieHHe €Iie OJMH MPOEKT. ITO MOXKHO CAETAaTh C MOMOIIBI0O KOHTEKCTHOTO
MeHto manenu «O0o3peBarens pemeHus». s 3Toro KIMKHUTE MPaBOi KHOMKOW 110 Ha3BAHUIO
pelieHus B nmaHenu U BbiOepute myHKT «J{06aBuTh mpoekt». Co3aaiTe UCIOMHAEMBIH MPOEKT
koHconmu (Win32 Console Application) u HazoBute ero «ConsoleLoader». [laHHBIN mpoekT
SBIISICTCSI BPEMEHHBIM U HEOOXOMM ISl HAa4aJIbHOTO TECTUPOBAHUS OM3HEC-JIOTUKH.
[Ipumeuanue: B MOCIENYIOMUX JAOOPATOPHBIX Bbl M30aBUTECH OT 3TOTO MPOEKTA U CO3JAAUTE
BMECTO Hero mpoekT rpaduueckoro uaTepderica (WinForms Application). OnHako eciu BbI
y)K€ MOXKETe HPOJEMOHCTPHUPOBATH PadOTy OWM3HEC-TIOTMKHM HAa OKOHHOM IOJIb30BaTEIBCKOM
uHTepdeiice — MOKETE cpa3y CO3/1aTh HEOOXOAUMBIN TIPOEKT.
6. IlpomemoHCTpUpYIITE KOPPEKTHYIO pabOTy OH3HEC-TIOTMKK MPOCTHIMU 3aJaHUSIMU B
KOHCOJIM: CO3JaiiTe NEepEeMEHHYIO-CChUIKY Ha HHTepdeiic, moodyepeaHOo MpPHUCBOWTE B Hee
AK3EMILISPBl PEATU3YIOIIMX KIacCOB M BBI30OBUTE pealin3allud METOAOB — MOKaXUTE, YTO 3TO
pasHble peanu3anuu. BeposTHO, Ui AEMOHCTpaIWH Bamux kiaccoB B mpoekre ConsoleLoader
MpUIETCS 100aBUTh METOIbI BBO/IA/BBIBO/IA KJIACCOB OM3HEC-IOTHKHU Yepe3 KOHCOJIb.
3agauya
1. Teomerpuueckue purypsl ¢ COOCTBEHHBIMH peaU3alisIMU pacyeTa IIouaan (Gpurypsi:
KpYT, IPSIMOYTOJIbHUK, Pa3HOCTOPOHHUI TPEYTOJIbHUK.

IHopsiaok BbINOJIHEHHS PA0OTHI
— CocTaBUTh MAaTEMAaTUYECKYIO MOJEIH 3a/Jauu.
— BriOpats 1 060cHOBaTh HanboJee palMOHATBHBIA METO/] PELICHUS 3a/1a4H;
— PazpaboTtarh anroput™ Juis perieHus 3agauu.
— Coznarp BHENTHUH BUJ (OPMBI TPOTPAMMBI
— Hamucartp nmporpaMMHbI€ KOJBI TSI CO3AaHHOM (POPMBI
— 3amyCTUTh U OTJIAJNUTh IPOTPAMMY
dopma npenocTaBiaeHUs pe3yJibTaTa
— biok — cxema.
— Koa nporpamMmsi.
Kpurepun oueHku:

«OTIUYHO» - TEOPETHYECKOe COJEp)KaHHE Kypca OCBOCHO IMOJIHOCTHIO, 0e3 mpolenos,
yMeHHus1 cOPMHUPOBAHBI, BCE MPEIyCMOTPEHHbIE MPOrpaMMOil yueOHbIEe 3a/IlaHUSI BHIIIOJIHEHBI,
KAaueCTBO MX BBINOJHEHUS OLIEHEHO BBICOKO.

—«XO0poII0» - TEOPETUUYECKOE COJEepKAHUE Kypca OCBOEHO IMOJIHOCTHIO, Oe3 mpolenos,
HEKOTOpble yMEHHsS Cc()OpMHpPOBAHBI HEAOCTATOYHO, BCE MPEAYCMOTPEHHBIE MPOrpaMMoOit
y4ueOHbI€ 3a/1aHUs BBINOJIHEHbI, HEKOTOPbIE BU/IbI 3a/IaHUH BBITIOTHEHBI C OIIMOKaMHU.

—«Y IOBJIETBOPUTEIILHO» - TEOPETUUYECKOE COJECpkKAHUE Kypca OCBOEHO YaCTUYHO, HO
MpoOeibl HE HOCST CYIIECTBEHHOTO XapakTepa, HeOOXOAUMbIE YMEHHsI pabOThl ¢ OCBOCHHBIM
MaTepuaJoM B OCHOBHOM c(opMHpOBaHbBI, OOJBIIMHCTBO MPETYCMOTPEHHBIX MPOrpamMMon
oOyueHusi y4eOHBIX 3a/laHUM BBIMIOJHEHO, HEKOTOPbIE M3 BBHIMOJIHEHHBIX 3aJaHUN coAepiKatr
OILIMOKHU.

—«HeynoBneTBOpUTENBHO» - TEOPETHYECKOE COJEP)KaHME Kypca HE OCBOEHO,
HE00X0/IMMble YMEHUs He c(pOpMUPOBaHbI, BHIITOJHEHHBIE yUeOHBIE 3a/laHUsI COJlepKaT rpyoble
OLIMOKH.
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JlabopaTopHoe 3ansitue Ne 24,25,26,27,28,29,30,31 Pa3zpaGorka unrepdeiica
MoJib30BaTeJIst

Hean padoThI:
—  Hayuutbhcs QopMHUpOBaTH aNTOPUTMBI Pa3pabOTKH MPOTPAMMHBIX MOMAYJCH B
COOTBETCTBUU C TEXHHUUYECKHUM 3aJ]aHUEM;

Boinonusate OTJIAJIKY MIPOTrPaMMHBIX MoIyJei c UCIIOJIb30BAHNUEM
CHeIUaTU3UPOBAHHBIX POTPAMMHBIX CPEJICTB;

BrInoaHsATh TECTUPOBaHUE MPOTPAMMHBIX MOIYJIEH;
—  OcymecTBisiaTh pehakTOPUHT ¥ ONTUMH3AIUIO IPOrPAMMHOT0 KOJIa.

Boinosinus padorty, Bel Oyaere:

ymembw:

— @opMuUpOBaTh AITOPUTMBI Pa3pabOTKH TPOTPAMMHBIX MOJYJEH B COOTBETCTBUH C
TEXHUYECKUM 33JJaHHEM.

— OreHka CII0)KHOCTH aTOPUTMA.

— CozgaBats porpamMmy 1o pa3pabOoTaHHOMY aJITOPUTMY KaK OTAEIBHBIN MOTYJIb.

—  OcymecTBasaTh pa3zpaboTKy Koja MPOrpaMMHOTO MOJIYJIS Ha sI3bIKaX HU3KOTO YPOBHS M
BBICOKOTO YPOBHEH B TOM YHCIIE [Tt MOOMIIBHBIX TIIAT(HOPM.

— BpINOMHATE 0TIAAKY U TECTUPOBAHUE NIPOIPAMMBI HA YPOBHE MOYJIS.

—  OdopMasaTs TOKyMEHTAIHIO Ha TPOrPaMMHBIE CPEZCTBA.

— IIpumeHATH MHCTpYMEHTANbHBIE CPENICTBA OTIAKH IIPOTPAMMHOTO 00ECTIEYeHHUS.

— BHIMOMHATE ONTUMH3AIUIO U PehaKTOPHHT ITPOTPAMMHOTO KOJIa.

— PabotaTh ¢ cucTeMoil KOHTPOJIS BEpCUH.

MarepuajibHoOe o0ecriedeHue:
— MynbTuMenuiiHple  cpeAcTBa  XpaHEHUs, INepefJadyd U IPEJCTaBICHUS
nHpOpMaIUH.

KpaTkue Teopernueckue cBeeHHs:

e B xome nmanHO#l pabGoTrel MBI paccMoTpuMm cosnanue cpeacrBamu CYBJI Access
10JIb30BaTENbCKOT0 UHTEpQeiica. JJaHHble MOKHO BBOAUTD U MPSIMO B TAOJIUILIbI, HO 7S
KOHEYHBIX I0JIb30BaTeieii yAoO0Hee OCYLIeCTBISATh BBOJ B OTIEIbHBIX OKHax,
MIPEIOCTABIIAIONINX JOMOJIHUTEIbHBIE AIEMEHThI YIPABICHUS U HABUTAllMU U paboThI
c 3anucsamMu. B Access Takue OKHa Ha3bpIBalOTCS (opmMamMu, OHM CIIyKaT s
OpraHM3aliy IOJb30BATEN0 yA0OHOro rpaduueckoro uHTepdeiica ans padoThl C
nanHbIMU. [Ipu pabote ¢ hopMaMu eCTh HECKOJIBKO PEXKHUMOB: * peKuM DOpMBbIL;

e pexum KoHcrpykropa;

e pexum Makera.

B pexume ®opmbl monb3oBarenb padoTaeT ¢ JaHHBIMU; MPOU3BOJIATCS JOOABICHHE HOBBIX
3amMced, MPOCMOTpP, YyNalIeHHE WIM pPEeNaKTHUPOBAHMWE 3alucedl TaONMIbl WM 3ampoca,
SIBJIIONIETOCS MCTOYHHKOM JaHHbBIX Ans Gopmbel. B pexxume Konctpykropa ocyiiecTBisieTcs
MoaudUKaIus CTPYKTYpbl (popmbl

(M3MeHeHre BHEUTHEro BHU/Ia, [0OABICHHE U YJaJleHUE JIEMEHTOB YIIpaBiIeHUs U T.1.). Pexum
MakeTa Mo3BoJIsSI€T YBUAETh JaHHBIE U B TO K€ BPEMS PEIaKTUPOBATh CTPYKTYPY (HOPMEI.
Makxet ¢hopMbI IMEET CIeIYIOIINE Pa3/Ieibl:

* 3aroJIOBOK (hOpMBI;

* 00J1aCTh TaHHBIX;

* mpuMevaHue HOpMEI.

OO6nacTh NaHHBIX OMpENENSIeT OCHOBHYIO 4acTh (POpMBI. DTOT pa3fen MOXKET COAepKaTh
JJIEMEHTHI YIpPAaBIEHUS, OTOOpa)karolive IaHHbIe W3 HWCTOYHUKA JaHHBIX (TaOMUIbI WIH
3ampoca), a Takke HEeW3MEHseMble NaHHble (Hampumep, HaAmucu U JmHuM). [lpu neuyatu
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dbopMbI 00MacTh JAaHHBIX OyJeT MOBTOPSATHCS IS KaXJAOW 3amucy TaOMUIBl, TOTJAa Kak
3aroJIOBOK U NMPUMEYaHHUE — TOJIBKO OJMH pas3.
Pa3mermaembie Ha (hopMe AIIEMEHTHI YIPaBICHUSI MOTYT OBITh Pa3HBIX THUIIOB.
CesasanHvle d1eMenmyl YNpasieHus CBA3aHbl C MOJISIMU 0a30BOM TaOJIMIIBI, KOTOpas SABISAETCS
HUCTOYHUKOM JaHHBIX Js (opMbl. EcIM WCTOYHMKOM JaHHBIX SBISETCS 3ampoc, TO
MIPUCOCAMHCHHBIE AJIEMEHTBI YIIPABIICHUS MOTYT CBSI3BIBATHCS C TOJISIMU B Pa3HBIX TaOJMIAX.
[Ipy w3MeHEeHWW 3HAYCHHUS B DJJIEMEHTE YIPABJICHUS OOHOBISETCS W 3HAYCHHUE ITOJIS
COOTBETCTBYIOIIEH 3aMKcH B TaOIUIIE.
Cs0600HbIe 1emenmbl ynpaeieHus He CBSA3aHBI ¢ TAOMUIIAMU, B YACTHOCTH OHM CIYXaT JUIS
odopmiteHUs (JTMHUH, HAIUACH U T.11.).
Buviuucnsiemvie  onemenmsl  ynpasnenusi — 3TO  DJIEMEHTBI, 3HAUEHUS  KOTOPBIX
PaCCUMTHIBAIOTCS HA OCHOBE 3HAYCHUU JPYTHX JJIEMEHTOB. B KauecTBe MCTOYHMKA JTAHHBIX
JUTSL 9TUX AJIEMEHTOB UCIIOIB3YIOTCS BBIPAKCHUS U (DYHKITHH.
Hwxe nepedynciieHbl HEKOTOPBIE JJIEMEHTHI YIIPABIICHHUS, KOTOPBIC MOTYT OBITH Pa3MeICHbI
Ha (popme (TIoTHBIN epeueHb MOKHO YBUETh, paboTas B pexxume KoHctpykropa).
Haonucov (Label) conmepxuT HeOONBIION TEKCT, KaK TMPaBUIIO, IOJIb30BATEIEM HE
m3mensieMbit. [lone (Text Box) cioyxut asis oToOpaxeHus, BBOJAa U U3MEHEHUS JaHHBIX.
Dnaxcox (Check box), IMepexnouamens (Option button), Buikmouamens (Toggle button) —
AIIEMEHTHI, OIPENEISIONINE 3HAUYEHUS JIOTHYeCKoro Thma. B Access, B 3aBHCHMOCTH OT
HaCTPOEK ToJisA, 3T0 MoxkeT ObITh "McTuna/ Jloxs", "da/Her" nnu "Bxi./Beix.".
Onementbl Cnucok (List Box) u Ilone co cnuckom (Combo Box) mo3BossitoT BbIOpaTh
3HAUEHUS M3 OIpPENEJIEHHOro chnucka (3TO MOXeT ObIThb MPOCTO 3aJaHHBIA Habop
BO3MOXHBIX 3HAUEHUU WJIM, HAIPUMEDP, JaHHbIE OJHOTO U3 CTOJO1OB Tabnuuel). [lone co
CIIHCKOM TaK)Ke TI03BOJISIET BBECTH B TI0JIE HOBOE 3HAUCHHE.
Kpome "mpocteix" dopm, Access MO3BOJISIET cO3/aBaTh "ClIOkKHBIE" (HOPMBI, BKIIOUAIOIINE
JaHHBIE, COOpaHHBIE U3 HECKOJIBKUX CBS3aHHBIX Tabmuil. [Ipu aTtoM nooduunennou gpopmoti
HazbIBaeTcs (hopMa, KoTopasi BcTpauBaeTcs B Apyryto. @opma, coaeprxaiiasi IOJUUHEHHYIO
(hopMy, Ha3bIBAETCS 21ABHOI.
B manike ¢ daittamu k 1abopatopHoil paboTe HaxXOaATCs JABE 0a3bl Access — yKe 3HaKoMast
HO mponuiomMy 3aHsaTHIO 6a3a lib.accdb, B kotopyto moGaBnensl nBe dhopmbl, u 6a3a lib |
.accdb, oTamyaromascs Ot MepBol TOJIBKO OTCYTCTBHEM (HOPM.
Haunem c co3ganust dopmbl ¢ undopmanuein 06 uzganusx. Co3gaguMm ee ¢ MOMOIIbIO
MacTepa ¥ MOoToM M3MeHuUM B penaktope. Ilepeiinem Ha 3aknanky Co3manue — Macrep
¢opm. B mepBom okHe "macrepa" Hamo BbIOpaTh TaOmuiy (WM 3ampoc), JaHHBIC W3
KOTOpOH OyyT oToOpakatbes B hopMe (Tadsniia
Book), u mons u3 sroit Ttabmmmbl. Hago oTMeTuTh, YTO HMACHTU(HUKATOp KHUTH (THIIA
CueTuynk) mMOKa3bIBaTh ToOJb30BaTem0 Ha ¢Gopme He Hamo (puc. I1.2.1): u3meHnsercs
UICHTU(QUKATOP aBTOMATHYECKH M 3aJaTh €ro 3HAu€HUE BPYUYHYIO I0JIb30BAaTElh HE
CMOJKET, UTO MOXKET MIPUBECTH K IMyTaHHUIIE.

Coramwe gopw

i aacre tom A G

- P o

—T

Ialownns  wrpocu
oo Bt -
Bgcr e noss: A Ovem e

[ome ] [ome> J[ oem |

Puc. I1.2.1. Bo16op mosneii Tabnuiist

B mpencraBieHHOM TmpuMepe TMOJS pacloyiararoTcst B OOuH cTonber, ¢opMa Ha3BaHa
"Undopmanusa o6 uzganusax". B mocrnenHem okHe mactepa BbeiOepute omiuio "M3MeHUTh
MakeT (Gopmbl", TOCIE Yero OTKPOETCS KOHCTPYKTOpP, B KOTOPOM HYKHO W3MEHHUTH pa3zMmep
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MOJICH, TEKCT HAAIMUCEH, 100aBUTh 3JeMEHTHI odopmileHus. B nmpumepe B mpumeyanne Gpopmsl
nobasnena Haanuch "F1 — crpaBka', a 3arooBOK — J1aTa ¥ BPEeMs.
3aganue:
B 6a3e gannbix lib_l.acc.db B cooTBeTCTBHU C NMPUBEICHHBIM BBIIIE ONHCAHUEM U MPUMEPOM
cosnaiite HOBy10 ¢opmy. He 3abynpTe B 3arojoBke (OpMBI MOCTaBUTH ATy W BpeMs, a B
NpUMEYaHWW — HaINUCh MpO CHpaBKy. BBemure depe3 ¢opMmy Kakue-HUOYAb ITaHHBIE.
[Tocmotpute, kak Oynmer BoiIsaeTs ¢Gopma mnpu mnedarn (Paiin —  Ilewarp —
[TpenBapuTebHBIN IPOCMOTP).
CamocrosaTenbHO co3aiTe GopMy IS pelaKTUPOBaHHS HH(POPMAIIUU O CTaTyCaxX KHHT.
Teneps paccmoTpuM co3manue cocTaBHbIX Gopm. Takue hopMbl 0OYCHB 5'TOOHBI ITpH padoTe CO
CBSI3aHHBIMU TaOJNWIAMH — B OJHOW (hOpME MOXKHO TPEICTABUTH TAHHBIE W3 HECKOJIBKUX
tabym (puc. 11.2.2).
[Ipouie Bcero co3path MoAoOHYI0 (opMy C momolpl0 MacTepa. B mepBom okHe Mactepa
YKaXXHUTe, 4TO Ha (popMe HaJl0 MpeACTaBUTh MHPOpPMaIIMIO 00 aBTOpE, Ha3BaHUU, U3aTEIbCTBE,
rojie M3JaHus, B3ATYyr0 M3 Tabmuibl BOOK, u mHdopmanmio 00 maeHTH(dUKATOpEe U CTaTyce
KHUTH U3 Tabmuisl Book _in_lib. Mactep mnpemtokur co3maTh MOJYUHEHHBIE (DOPMBIL
JanpHelmas paboTa Mactepa He OTJIMYAaeTCs OT Mpenablayliero ciydas. OO0paTuTe BHUMAHUE,
YTO MacTep co3Aal ABE POPMbI — OCHOBHYIO U IOJUMHEHHYIO.
[Tocne okoHuaHust pabOTHI MacTepa MOKHO OTPEIAKTUPOBATH OPMY B peKUME KOHCTPYKTOPA,
HampuMep IOMEHSTh TOJIMHMCH C TOJCTaBISEMBIX IO YMOJYAaHUIO Ha3BaHWH CTOJIOIIOB Ha
Kakue-To 0oJiee MoapoOHbIE TTOSICHEHUSI.

TCmm——

Cocroanue kuur

B

Nanwresume

5998

1 0 betaerens
2 & perboco eascte

R T N LR T L

Puc. I1.2.2. CocraBHas ¢hopma

3ananue.
Co3paiite cocraBHyro ¢opMmy Ui OoToOpaxeHHs HHGOpManMM 00 HU3JAHUU U TEKyLIeM
COCTOSIHUU 3K3EMIUIIPOB KHUT B ONOIMOTEKE.
Hepeaxo ans yno6ctBa paboThl MOJIB30BATENsl HY’KHO pPasMECTUTh Ha (GopMme Kakue-HUOYIb
JONOJTHUTENIbHBIC 3JIEMEHTHI, HalpUMep KHOMNKH. BHH3Y Kaxaoi (opMbl pacHoIoKeHbI
KHOIIKH, T103BOJIAIOLIME IE€PEJIBUTaThCS MO 3amucsaM (clenyromasi, Npeablaylas, mnepnasd,
nocjenHss, HoBas 3amuch). OpHAKO s TOro 4YTOObl YAAJIMTh 3aluCh, NPUXOAUTCS
UCIOJIb30BaTh COOTBETCTBYIONIYIO KHOIIKY C OCHOBHOM Hallelll MHCTPYMEHTOB, YTO HE OYEHb
yI00OHO.
Jlo6aBuM KHOMKY ynaineHus Ha ¢opmy "HHbopmanusa o0 uzpanusax". s 3Toro B pexxume
pPENAKTHUPOBAHUS HAZ0 BOCIIOJIB30BATHCS ITAHEIBIO IEMEHTOB. Ha maHenu >1eMEHTOB Halo
BbIOpaTh 3NeMEeHT "KHONKa" M MBIIIKON HapucoBaTh ero Ha (opme. Ilocne storo mosButTcs
auanoropoe okHo Co3gaHHME KHOINOK, B KOTOPOM HAJO yKa3aTb, 4YTO CO3/laBaeMas KHOIIKa
oTHOcUTCS K Kateropuu "OOpaboTka 3anuceil” u Tpedyemoe nelictBue — "YaanuTh 3amuch'.
Jlanee Juis CO3JaHHOM KHOIIKM MOXKHO BBIOpaTh MOAXOSIIYIO MUKTOTPaMMy MJIM HAJIKCh, a
TaKKe €€ UM,
Ilopsinok BbIMOTHEHUSI PA0OTHI

— CocTaBUTh MAaTEMAaTUYECKYIO MOJEIb 3aJauu.

— BriOpats u 000cHOBaTh HanboJee palMOHAIBHBINA METO]T PEIICHNUS 3a1a4H;
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— Pazpabotarp anroput™ i pelIeHuUs 3a1a4H.
— Co3znatp BHEUTHUN BUA (HOPMBI IPOTPAMMBI
— Hanucare nporpaMMHbIe KOABI U CO3aHHON (POPMBI
— 3anycTUTh U OTJIAAUTH [IPOTrPAMMY
dopMma npesocTABJICHNUS pPe3yabTaTa
— bnok — cxema.
— Koxa nporpammel.
Kputepuu onenkn:

«OTIMYHO» - TEOPETUYECKOE COAEPIKaHUE Kypca OCBOEHO IOJHOCTBIO, 0e3 IpoOenos,
yMeHHs ¢(h)OPMHUPOBAHBI, BCE MPETYCMOTPEHHBIE POTPAMMOM y4eOHbIE 3a/JaHHsI BBITIOIHEHBI,
KayeCTBO UX BBINOJIHEHUS OIIEHEHO BBICOKO.

—«XO0opouio» - TEOPETUYECKOE COJCPKAHUE Kypca OCBOECHO IMOJHOCTBIO, 0€3 IpoOenos,
HEKOTOpble yMEHHsS C(OpMHpPOBaHBI HEAOCTATOYHO, BCE MPEAYCMOTPEHHBIE IPOrpaMMoOit
y4eOHbI€ 3a/laHUS BBINOJIHEHBI, HEKOTOPbIE BU/IbI 3a/1aHUH BBITIOTHEHBI C OIIMOKaMU.

—«Y IOBJIETBOPUTEIBLHO» - TEOPETUUYECKOE COJAEPKAaHHE Kypca OCBOEHO YaCTHYHO, HO
MpoOeIibl HE HOCST CYIIECTBEHHOI'O XapakTepa, He0OXOAUMbIE YMEHHsI pabOThl ¢ OCBOEHHBIM
MaTepuaJoM B OCHOBHOM c(OpMHpOBaHbI, OOJBIIMHCTBO MPETyCMOTPEHHBIX MPOrpaMMOi
oOyueHusi y4eOHBIX 3a/laHUl BBIMOJIHEHO, HEKOTOPbIE W3 BBIMIOJIHEHHBIX 3a/laHUM coJlepKaT
OLIMOKH.

—«HeynoBineTBOpUTENIBHO» - TEOPETHYECKOE COJEp:KaHue Kypca HE OCBOEHO,
HeoOX0IMMbIe YMEHHS He CPOPMUPOBAHBI, BHIIIOJHEHHbIE YUeOHbIE 3aJJaHusI coAepKaT rpyobie
OLINOKHU.

JlabGopaTopnoe 3ansaTue Ne32,33,34 Co3nanue npuiioxenusi ¢ b/[

eab paboThI:
—  Hayuutbhcs QopmupoBaTh anropuTMbl pa3pabOTKU MPOTpaMMHBIX MOAYJIEH B
COOTBETCTBUU C TEXHUYECKUM 3a/IaHUEM;
—  BrpmonuaTe OTJaJIKY MIPOrPaMMHBIX MoTyJiei c HCIIOJIb30BAHUEM
CHEIHATM3UPOBAHHBIX POTPAMMHBIX CPE/ICTB;
—  BbINOTHATH TECTUPOBAHKE TPOrPAMMHBIX MOJTYJICH;
—  OcymecTBasTh peakTOPUHT U ONTUMH3ALUIO IPOrPaMMHOr0 KO/a.

Boinosnus padory, Bbl Oynere:

ymembp:

— ®opMupoBaTh AITOPHTMEI Pa3pabOTKU MPOTPAMMHBIX MOJYJIEH B COOTBETCTBHHU C
TCXHHUYCCKHUM 3aJaHUCM.

— OueHka CI0XHOCTH aIrOpUTMa.

— Co3znmaBaTh IporpaMmy 1o pa3paboTaHHOMY alTrOPUTMY KakK OTIENbHBIA MOIYJIb.

—  OcymecTBIATh pa3padOTKy KoAa MPOrpaMMHOTO MOXYJS Ha SI3BIKaX HU3KOTO YPOBHS U
BBICOKOTO YPOBHEW B TOM YHCJIE I MOOUIIBHBIX TIAT(HOPM.

— BpINOMHATE 0TIAAKY U TECTUPOBAHUE MPOrPAMMBI HA YPOBHE MOIYJISL.

—  OdopmisaTh JOKyMEHTALUIO Ha IPOTrPaMMHBIE CPEJCTBA.

— HpI/IMeHSITI) HUHCTPYMCHTAJIbHBIC CPEACTBA OTJIIAAKHU ITPOTrPaMMHOI'O obecrieueHus.

— Brumonsats OIITUMH3AIUIO 1 pe(l)aKTOpI/IHF IporpaMMHOTO KoJa.

— PaGoraTh ¢ cucTeMoil KOHTPOJIS BEPCHIA.

MatepuajbHoe o0ecnieyeHue:
— MynpTUMenUiiHBIE  CcpelCTBa  XpaHEHWs, MepeJauyd M [PeICTaBICHHS
uHpOpMaIINH.
3amanmue:
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1. ChopmupoBaTh HOBYIO KOH(PHUTYpAITHIO.

2. Co3matp B  KoOH(purypamuu  moiacuctemsl:  «Jlaboparopnoe — 3aHsTHe — Noy,
«AIMUHUCTpUpPOBaHME». PacrnonokuTe UX HAa [aHEIW  pPA3felioB B yKa3aHHOHU
I10CJIEZI0BATEIBHOCTH.

3. Coszpmate nBe posiv: AJIMUHUCTpPATOp, HAJCIICHHBIA BCEMH IIpaBaMH, B T. YHUCIE U
aJIMMHHUCTPATUBHBIMU, U M10JIb30BaTENb 0€3 aIMUHUCTPATUBHBIX IIPAB.

4. Co3path ABYX MOJIb30BaTENIEN, OJUH U3 KOTOPBIX JOJDKEH UIPaTh POJb aIMUHUCTPATOPA, a
BTOPOU — ITOJIB30BATENS.

5. Co3patb KOHCTaHTY, YKa3aHHYIO B  3a/JlaHUM, BKJIOYMB €€ B IOJCUCTEMY
«AIMHUHHACTpUPOBaHUE». JIONMOJHUTENBHO CO31aTh (OpPMY KOHCTAHT, BKJIIOYMB €€ B
MOJICUCTEMY «AJIMUHUCTpUpPOBaHHE». B 10JIb30BaTENbCKOM PEXHUME 334aTh 3HAUEHHUE JTaHHOU
KOHCTaHThl. B janpHeieM npu 3amycke NPUIIOKEHHUS BBIBOAWTH 3HAUYECHHUE JIAHHOM
KOHCTAHTBI B OKHO cooOmieHuil. Ecnu 11 pa3paboTku THMa KOHCTAHTHI HEOOXOJIMMO
pa3paboTarh IOMOJIHUTENbHBIE OOBEKTHI, BKIIOUUTh UX B MOJCUCTEMY «JlabopaTopHoe 3aHsATHE
Noy.

6. Paspaborarh crpaBOYHUKM, YyKa3aHHbIE B 3a/JaHuU. BKIIOUYNTP UX B MOACHUCTEMY
«JIaboparopnoe 3ansitue Ney. OCHOBHOH (IEpBBIN B KaXXIOM 3aJaHUM) CIPABOYHUK JOJLKEH
ObITh MHOroypoBHeBbIM. KonuuecTBo ypoBHe - mnpousBoibHO. Haspanuwe rpynm B
CIPaBOYHHKE - MPOU3BOJIBLHO. Perienne 3a1auu COCTOUT U3 CIEAYIOMUX 3TAIOB!

— OrnucaTh CTPYKTYpHI CIIPAaBOYHUKOB CPEJCTBAaMH KOH(pUTypaTopa;

— Paspaborate opmbl quanora BBoJa JaHHBIX B COPAaBOYHHMKHU ( Kak JJs BBOJA TPy,
TaKk U JUIsl BBOJAA 3JIEMEHTOB). ['pyIIbl CIPaBOYHUKOB JIOJIKHBI COCTOSITH TOJBKO M3
KOJIOB 1 HAaNMEHOBaHMIA;

— B pexunme 1C:Ilpeampusitue BBECTH HECKOJIBKO TPYII, COACpKAlIUid He MeHee 2-3
3JIEMEHTOB.

— JlomomHuTenbHO B cllydae HEOOXOAMMOCTH pa3padoTath OOBEKTHl METaJIaHHBIX,
HeoOXoauMBIE JIJIs1 pabOTHI 3aaHHOTO cripaBouHuKka B KoHdurypanuu.

— Oo0ecnieunTh NIPOBEPKY 3aMOJIHEHHS BCEX PEKBU3UTOB IAIIKK OCHOBHOI'O CIIPABOYHMKA.
Pa3pemaTh 3anmuch 31€MEHTa CIpPaBOYHMKA TOJBKO B CIyyae 3alOJIHEHHOCTH BCEX
PEKBU3UTOB LIAIKH.

— TloMecTuTh KOMaHIy CO3[AaHUS HOBOT'O 3JIEMEHTAa OCHOBHOI'O CIPAaBOYHHUKA B 33JaHUU
Ha pabo4uii CTOJ NPUIIOKEHHUS.

— B ¢opmy cnncka 0OCHOBHOrO CIpaBOYHMKA BCTaBUTh KHONKY C HazBaHUeM «CIpaBKay.
[Ipy HaxaTuu Ha 3Ty KHONKY MpOrpaMMa JOJKHA BBIBECTU B OKHO COOOLICHMH
cnpaBky. Cozaep)kaHue CIpPaBKM — CM. BapMaHThl 3aaaHuil. lcrnonb3oBaTh KOMaHIy
CooOmuTs(...)

— Jlna  pa3pabOTaHHOrO OCHOBHOIO CIpaBOYHMKA C(OpPMUPOBATH MOAYMHEHHBIN
cipaBoyHUK. CTPYKTypa CIpaBOUYHUKA — CM. BapUAHTBHI.

— IlpoBepky 3amoOJIHEHHOCTH TpeX O0s3aTeNbHbIX (IPOU3BOJIBHBIX) PEKBU3UTOB
OCHOBHOI'O CIIPABOYHMKA [€pe]l 3alMChi0 3JIEMEHTa CIPAaBOYHUKA BBINOJIHUTH
IIPOrpaMMHBIM ITyTE€M, IIOMECTUB MIPOLEypYy IPOBEPKU B MOIYJIb MEHEKEPA.

7. Cozpmatb 00paOOTKy, KOTOpas JOJDKHA BBIBOJUTH CIIMCOK BCEX CIPAaBOYHHUKOB,
pa3paboTaHHbIX B KOH(Urypauuu. [y BeIBoga MH(OPMAMKM KCII0JIb30BaTh KOMaHIY
CooOmuTh(...)

3agauya
1. Koncranra «['1aBHbIi Oyxranarep», Tun CnpaBouyHukCceblika.CoTpyAHHKH

2 CnpaBOoYHUK COTPYAHHMKOB:

— TaGenbHbIi HOMEP COTPYIHHKA,

— ©®MHO cotpynHuka;

— Tun corpyaHuka (BeIOMpaeTcs U3 CHHMCKAa — MEPEUUCIICHHUsS CO 3HAUCHHUSIMHU: IITATHBIH,
BHYTPEHHHUI COBMECTUTENb, BHELITHUI COBMECTHUTEID);
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— Jlara moctyruieHus Ha pabory;

— Oknag;

— Ilpusnak wieHnctsa B mpocorose.
TabnuyHas 4acTh SIIEMEHTOB CIPABOYHHMKA COJCPIKUT CIHCOK JETeH COTPYIHUKA U HMEET
CIICAYIOIIYIO CTPYKTYPY:

— Iloux (BeIOMpaeTcs U3 CIIUCKA, 33JaHHOTO MIEPEUUCIICHUEM );

— ®UO pedenka.

— JlaTta poxaeHus
3 CipaBOYHHUK CTAHJIAPTHBIX BHIYETOB COTPYIHHUKA (MOAYUHEHHBIH):

— Tun BeiueTa (BbIOMpAeTCs U3 CIMCKA, 33/1aBAEMOT0 TEPEUYMCIIEHUEM CO 3HAYCHHSIMH:

CobcTBenHbIl, Ha pedenka, ['epoii Poccun);

— CymMmMa BbIueTA.

— Jlara nauana neMcTBus

— Jlata oxoHuaHUs AEHCTBUS
3ameuanue. Tlpum BBOJE HOBOIO DJJIEMEHTAa CIPABOYHHMKA OOECIEYUTh ABTOMATHYECKOE
3anonHeHue pekBu3uTa "Tum coTpyaHuka" mpenonpeneneHHbIM 3HaueHueM - "WUTP" ( mo
YMOJTYaHHUIO).
3ameuanue 2. ChopMupoBaTh MPEIONPEICTICHHYIO TPYIITY B CIIPABOYHUKE «YBOJICHHBIC

Ilonyyums cnpagky: evléecmu HAUMEHOBAHUS 6CeX COMPYOHUKOB — He U1eH08 npoghcolo3a
3agaua
1. Koncranra «I's1aBHbIi KOHTpareHT, TUN CrnpaBo4yHUKCceblika. KoHTpareHTol
2. CnpaBOYHMK KOHTPAreHTOB:

— Kon koHTpareHnra;

— HaumeHoBaHME KOHTpAreHra;

— AJpec KOHTpareHra;

— OCHOBHOM pacyeTHBIN CUeT(AJIEMEHT CIIPABOYHUKA PACUETHBIX CUETOB KOHTPAreHTA);

— bank xkoHTpareHTa (3JIEMEHT CIIpaBOYHHKA OaHKOB)

— Tenedon ;

— Pa3smep kpenura.
TabnuuHas 4acTh AJIEMEHTOB CIPAaBOYHUKA COJIEPKUT CIHCOK JOTOBOPOB KOHTpPAareHra Hu
HMMEET CIEAYIOIIYIO CTPYKTYpY:

— Kox norosopa;

— HaumenoBanue norosopa.

— Jlara 3aknroueHust JoroBopa
YCIJIOBHS IOTOBOpa (TEKCT)
3. CipaBOYHHK PACYETHBIX CYETOB KOHTPareHTa(mo4MHEeHHbI)

— KO

— HaMMEHOBaHUE

— 0aHK (3JIEMEHT CITpaBOYHHKA OAHKOB)
3ameuanue. Ilpm BBOJE HOBOrO 3JEMEHTa CIPABOYHUKA OOECIEYUTh aBTOMATUYECKOE
3anoiHeHue pekBusuta "PasMep kpenuta" nmpepomnpeneneHHbIM 3HaueHueM - "5 000 py6" ( mo
YMOJTYaHHUIO).
3ameuanue 2. ChopmMupoBaTh mpenonpeaeNeHHy0 IPYIIy B CIPaBOUYHUKE «3apyOeKHbIE
KOHTpareHTbD»
Ilonyuums cnpagky: evieecmu HAUMEHOBAHUA 6CeX KOHMPAZEHMOE C HY1€6bIM 3HAYEHUEM
Kpeouma.
IHopsaok BbINOJHEHNS PA0OTHI

— CocTaBUTh MaTEMATUYECKYIO MOJIEIb 3aa4uH.

— BriOpath 1 000cHOBaTh HanOOJEe PAMOHATBLHBIN METO] PEIICHHS 3a/1a4H;

— Pa3paboraTs anroput™ Ams perieHus 3aaauu.
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- Hanucats 1 oTi1IaguTh nporpaMmmy.
dopMma npesoCcTABJICHHUS Pe3yabTaTa
— bnok — cxema.
— Koxa nporpammsl.
Kpurtepun onenkn:

«OTIUYHO» - TEOPETUYECKOE COJAEPKAHHME Kypca OCBOEHO IOJIHOCTHIO, 0e3 mpoOenos,
yMeHHs ¢(h)OPMHUPOBAHBI, BCE MPETYCMOTPEHHBIE POTPAMMOi yueOHbIE 3a/IaHUs BBHITIOJIHEHBI,
KayeCTBO UX BBIIOJIHEHUS OLIEHEHO BBICOKO.

—«XO0poI110» - TEOPETUUYECKOE COJEpKAHUE Kypca OCBOEHO IOJIHOCTHIO, O3 mpoOenos,
HEKOTOpble yMEHMsS C(OpMHpPOBAHBl HEAOCTATOYHO, BCE IPEAYCMOTPEHHBIE IPOrpaMMOit
y4eOHbIe 3a/IaHHsI BHITIOJTHEHBI, HEKOTOPBIE BU/IbI 33JaHHUI BBITIOIHEHBI C OIIMOKaMH.

—«Y 10BIETBOPUTENBHO» - TEOPETUUYECKOE COJIEpP’)KaHHE Kypca OCBOEHO YacTUYHO, HO
MpoOeIibl HE HOCST CYIIECTBEHHOI'O XapakTepa, He0OXOAUMbIE YMEHMsI pabOThl ¢ OCBOEHHBIM
MaTepuajJoM B OCHOBHOM c(OpMHpOBaHbBI, OOJBIIMHCTBO MPETYCMOTPEHHBIX MpOrpamMmon
oOyueHusi y4eOHBIX 3a/laHUi BBINIOJHEHO, HEKOTOPbIE W3 BBIIIOJIHEHHBIX 3a/laHUM CcoJlepKaT
OLIMOKH.

—«HeynoBneTBopuTenbHO» - TEOPETUYECKOE COJEp)KaHHWE Kypca HE OCBOEHO,
HeoOXO0MMbIe YMEHHS HE CPOPMUPOBAHBI, BHIIIOJHEHHbIE YUEOHbIE 3aJJaHUsI COAepKaT rpyobie
OLINOKH.

JlaboparopHnoe 3ansitue Ne35,36,37 Co3nanue 3anpocoB k BJ]

eanb paboThI:
- Hayuutbcs ¢opmupoBarth anropuTMbl pa3paboTKH MpPOTpaMMHBIX MOAYJIEH B
COOTBETCTBUU C TEXHUYECKUM 3a/IaHUEM;

Boinmonuate OTJaJIKY MIPOrPaMMHBIX MoTyJiei c HCIIOJIb30BAHUEM
CHeIHaTM3UPOBAHHBIX IPOTPAMMHBIX CPE/ICTB;
—  BbINonaHATE TECTUPOBAHKME MPOTPAMMHBIX MOJTYJIEH;
—  OcymecTBasTh peakTOPUHT U ONTUMH3ALUIO IPOrPaMMHOr0 KO/a.

Boinosinus padory, Bbl Oynere:

ymembn:

— @®opMmupoBaTh AIMMOPHUTMBI Pa3pabOTKH MPOTPAMMHBIX MOJYJIEH B COOTBETCTBHUH C
TCXHHUYCCKHUM 3aJJaHUCM.

— OreHKa CIIOXHOCTH aJITOpPHTMA.

— CoznmaBaTh IporpamMMy 1o pa3paboTaHHOMY alTOPUTMY KakK OT/IEIBHBIN MOIYJb.

- OCYH_ICCTBJ'ISITB paspa60TKy KoJa IMporpaMMHOTO MOAYJISI Ha A3bIKaX HU3KOI'0 YPOBHS H
BBICOKOTO YPOBHEW B TOM YHCJIE I MOOUIIBHBIX TIATHOPM.

— BpINOMHATE 0TIAAKY U TECTUPOBAHUE IPOIPAMMBI HA YPOBHE MOYJIS.

—  OdopMisaTh TOKyMEHTAITNIO Ha TPOrpaMMHBIE CPEZCTBA.

— IIpuMeHATH MHCTPpYMEHTANBHBIE CPENICTBA OTIIAKH IIPOTPAMMHOTO 00ECTICUCHHUS.

— BrmomHsaTs onTHMH3aNNIO U pehaKTOPHUHT MPOrPaMMHOTO KOA.

— PabotaTh ¢ cucTeMoil KOHTPOJIS BEPCUH.

MatepuajibHoe o0ecrnieyeHune:
— MynpTUMenUiiHBIE  cpelcTBa  XpaHEHMs, Iepelaud M I[PeJICTaBICHHS
UH(pOpMaLIUH.
3aganne:
Pa3paboTtaTh OT4ET C HECTaHJAPTHOMN pacIn(pPOBKOIl BBIBO/IA CIIMCKA HJIEMEHTOB OCHOBHOT'O
CIpaBOYHMKA (CM. BApHAHTHI 3aJaHUi B T1aBe 4). i1t 3Toro He06X0IMMo:

° CO3,Z[aTL HOBYIO IOACUCTEMY «Ha6opaTopHoe 3aHsATHE 3». Bce HOBbIE 00BEKTHI JaHHOI'O
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3aJIlaHusl TIOMECTUTH B JAHHYIO TIOJICUCTEMY.
+ Co3nath B KOHPUTYpAIUU HOBBI OOBEKT-OTYET.

+ Coszpnare Gpopmy otyera. /i popMUpoBaHus OTYETA UCIIOIB30BaTh KOHCTPYKTOP 3arpoca ¢
00paboTKOIi pe3ynbTaTa.
* BHecTu KOppEeKTUPOBKY B PE3yIbTaThl padOTHI KOHCTPYKTOPA, 00ECTIEYMBAIOIINE BBIBO

OTYeTa M €r0 HECTAaH/IAPTHYIO pacinu(poBKy
Ilopsi10K BBHINOJTHEHNUS] PA0GOTHI
— CocTaBUTh MAaTEMAaTUYECKYIO MOJICIh 3a]Ia4H.
BriOpats 1 000cHOBaTH HarboJiee palMOHAIBHBIN METO/T PEIICHUS 3a1a4H;
- Pa3paboraTts alropuT™ sl pelIeHUs 3a/1a49u.
- HamucaTh v OTJIaUTh MPOrpaMmy.
®opma npeaocTaBjeHns pe3y/ibTaTa
— bnok — cxema.
— Koxa nporpammsel.
Kputepuu onenku:

«OTIMYHO» - TEOPETHYECKOE COJIEpKaHUE Kypca OCBOCHO MOJHOCTHIO, 06€3 MmpoOeos,
yMeHUs1 cOPMHUPOBAHEI, BCE MPEIyCMOTPEHHBIE TIPOTPaMMON y4YeOHbIC 3aJJaHUS BBITIOJTHEHBI,
KaueCTBO WX BBIITOJTHCHUS OIICHEHO BBICOKO.

—«XOpomIoy» - TEOPETUIECKOE COJMEpKaHUE Kypca OCBOCHO IMOJHOCTHIO, 0e3 TpoOeos,
HEKOTOpBhIE yMEHHS Cc(HOpPMHpPOBAHBI HEJIOCTATOYHO, BCE MPEAYCMOTPEHHBIC IPOrPaMMOM
y4eOHBIC 3aJIaHUS BBIMIOJTHEHBI, HEKOTOPBIC BHJIBI 33JJAHUH BBITIOJTHEHBI C ONITHOKAMH.

—«Y IOBIIETBOPUTEIHLHO» - TEOPETHUYECKOE COJEp)KaHHE Kypca OCBOCHO YaCTHYHO, HO
MPOOEITBI He HOCST CYIIECTBEHHOTO XapakTepa, HeOOXOJUMbIE YMEHHsI PaOOThI ¢ OCBOCHHBIM
MaTepuaJoM B OCHOBHOM c(OpMHpOBaHbBI, OOJBIIMHCTBO MPETYCMOTPEHHBIX MpPOrpamMMon
oOyueHusi y4eOHBIX 3a/laHUi BBIMOJHEHO, HEKOTOPbIE W3 BBIIOJIHEHHBIX 3a/laHui colepKar
OIIIHOKH.

—«HeynoBnerBopuTensHo» - TEOPETUYECKOE COJEp)KaHWe Kypca HE OCBOEHO,
HE0OXoAMMBbIC YMEHHSI HE C(hOPMHUPOBAHBI, BHITIOJHEHHBIC YUeOHBIC 3aJaHUs COIepkKaT TpyObIe
OIIIHOKH.

JlaGoparopnoe 3ansitue Ne38,39,40 Co3nanne XpaHMMBbIX NPOLEAYP.

eab paboThI:
—  Hayuutbhcs QopmupoBaTh anropuTMbl pa3pabOTKU MPOTpaMMHBIX MOAYJIEH B
COOTBETCTBUU C TEXHUYECKUM 3a/IaHUEM,
—  BremonusaTe OTJAJKY MIPOrPaMMHBIX MoTyiei c UCIIOJIb30BaHUEM
CHEIHATM3UPOBAHHBIX IPOTPAMMHBIX CPE/ICTB;
—  BbINOTHATH TECTUPOBAHKE MIPOTPAMMHBIX MOJTYJIEH;
—  OcymecTBasTh pehakTOPUHT U ONTUMH3AIUIO IPOrPAMMHOr0 KO/a.

Beimosiaue padory, Bl Oyaere:

ymembn:

— ®opmupoBaTh AITOPUTMBI Pa3pabOTKU MPOTPAMMHBIX MOJYJIEH B COOTBETCTBHHU C
TCXHHUYCCKUM 3aJaHUCM.

- OLIeHKa CJIO’)KHOCTH aJITOpUTMaA.

— CospaBathb mporpamMmy 1o pa3paboTaHHOMY aJITOPUTMY KaK OTIEIbHBINA MOIYJIb.

— OcymecTBisaTh pa3paboTKy KOAa MPOrpaMMHOrO MOIYJISl Ha sI3bIKaX HU3KOTO YPOBHS H
BBICOKOTO YPOBHEW B TOM YHCJIE I MOOUIIBHBIX TIATHOPM.

— BrmonHaTh OTIIaAKYy U TCCTUPOBAHUC ITPOTrPaMMbI Ha YPOBHE MOJYJIA.

- O(bOpMHHTB JAOKYMCHTAIMIO Ha IPOTpaMMHBIC CPEICTBA.
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- HpI/IMeHHTL HUHCTPYMCHTAJILHBIC CPEACTBA OTJIAAKH ITPOrpaMMHOIO obecreyeHusl.
— BHINOMHATH ONTUMH3ALHIO U pe(l)aKTOpI/IHl" oporpaMMHOTO KoJa.
— PaGoraTh ¢ cucTeMoil KOHTPOJISI BEPCHIA.

MarepuanbHoe obecnieyeHue:
— MynpTUMeIUiHBIE  CpeICcTBa  XpaHEHHs, TepeJadyd ¢ I[PEICTABICHHS
UH(POpPMALINH.
3aganue:
Brimonaenne paboThl COCTOUT U3 CIIEIYIOUINX 3TAIOB:

— Co3pnate HOByro moncucremy «JlaboparopHoe 3aHsitme Ney. Bce HOBbIE OOBEKTHI,
CO3JIaHHBIE B TAHHOH paboTe, TOMECTUTH B IAHHYIO TIOACHUCTEMY.

— Pa3paborats, eciu 3T0 HEOOXOAUMO, AOMOJIHUTENIBHBIE IOKYMEHTHI

— Pa3zpaboTtath THI W CTPYKTYpy PpEruCTPOB HAKOIJICHHS ISl XpPaHEHUS JBWKCHUH,
(hopMHUpPYEMBIX TIPH TPOBENICHUH JJOKYMEHTOB.

— PazpaboraTh MOAyIH IPOBENEHUS TOKYMEHTOB.

— Pagpaborate otuer. CpencrBa oOpallleHHss K HCTOYHUKY JaHHBIX — 3aIlpoc.
Hcnonws30BaTh KOHCTPYKTOp 3ampoca ¢ 00paboTkoil pesynbTaToB. OTYET AOKEH
BBIBOJIUTH OOIIIME UTOTH.

— Oryer nomkeH uMeTh pacinpoBky. Tun pacmndpoBKU — cM. BapHaHTHI 33JaHUH.

— B ciywae pa3paboTku HECTaHIApTHOTO OT4YeTa BHJ OT4eTa pa3zpaboTarhb
CaMOCTOSITENIbHO.

3agaua

Benomocts nocTyrieHns ToBapa Ha CKJIAJIbI OT IMOCTABIIMKOB

32 Tepuo c o

Ckaan  JlokymeHT Jlara HocraBmmk  Koauu. Eaunuubsl Ilena Crommoctsh

3ameuanue 1. CTpoku oTyeTa rPYNIUPYIOTCA MO MOCTAaBIIMKaM. B KOHIIE Tpymnbl cieayer
BKJIIOUYATh CTPOKY «MTOr0 10 MOCTaBUIUKY».

3ameuyanue 2. PaspabGortath gokymeHT «llocTymieHue TOBapoB OT TOCTaBIIHMKOBY
Pacmudposka — cranmapTHas.

3agaua
Be,Z[OMOCTb HOCTYHJ'ICHI/I}I TOBapa Ha CKJ1aabl OT ITOCTAaBIIIMKa
3a HepI/IOI[ C I10

Ckaan Hdoxkyment Jlata Koga. Ilena Croumocts Cymma HJIC Bcero ¢ HJAC

3ameuanue 1. CTpoku oTueTa IpynmupyroTcs Mo ckiagaM. B KoHIle rpynibl ciieayeT BKII0YaTh
cTpoky «WToro mo ckiamy».

3ameuanne 2. Paspaborate gokymeHT «llocTymiieHue TOBapoB OT  IOCTaBIIMKOBY
PacmmdpoBka — ctannapTHasi.

ITopsinok BbIMOTHEHUS PA0OTHI
CocTaBuTh MaTEMATUYECKYIO MOJEIIb 3a1a4H.
— BriOpaTb 1 000cHOBaTh HanboJIee palMOHAIBHBINA METOJT PEIICHNUs 331a4H;
- PazpaboTtaTh anroput™ ajs peleHus 3a1auu.
- Hanucats 1 oTiiaguTh nporpamMmy.
dopma npeaocTaBICHUA Pe3yabTaTa
— biok — cxema.
— Konx mporpamMmsl.
Kpurepun onenkn:
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«OTIMYHO» - TEOPETUYECKOE COAEP)KaHUE Kypca OCBOEHO MOJHOCTBIO, 0e3 mpoOenos,
yMeHUs1 C(OPMHUPOBAHBI, BCE MPEILyCMOTPEHHBIE MPOrpaMMOi yueOHbIC 3aJaHUsl BHITIOJHEHBI,
KauyeCTBO UX BBIIIOJIHEHUS OLIECHEHO BBICOKO.

—«XOpouIo» - TEOPETUUYECKOE COJEpKAHUE Kypca OCBOCHO IMOJIHOCTHIO, 0e3 mpoOeos,
HEKOTOpble yMEHHUs Cc(HOpPMUPOBAHBI HEJOCTATOYHO, BCE MPEIYCMOTPEHHBIE MPOTrPaMMOil
y4eOHbIe 3a/IaHHsI BHITIOJTHEHBI, HEKOTOPBIC BUIbI 33JaHUN BBITIOIHEHBI C OIINOKAMH.

—«Y 10BIETBOPUTENBHO» - TEOPETUUYECKOE COJIEP’KAHHE Kypca OCBOEHO YacTHYHO, HO
poOesbl He HOCAT CYIIECTBEHHOT'O XapakTepa, HeOOXOAMMbIe YMEHHs paOOThl ¢ OCBOCHHBIM
MaTepuajJoM B OCHOBHOM c(opMHpOBaHbI, OOJIBIIMHCTBO MPETYCMOTPEHHBIX MpOrpammon
o0y4yeHHs y4eOHBIX 3alaHHH BBITIOJHEHO, HEKOTOPHIC W3 BBIIIOJHEHHBIX 3aJaHUH COAEp)KaT
OILITMOKH.

—«HeynoBineTBOpUTENIBHO» - TEOPETHYECKOE COJEp:KaHUWE Kypca HE OCBOEHO,
He0oOXO0MMble YMEHHS HE CPOPMUPOBAHBI, BHIIIOJHEHHbIE YUEOHbIE 3aJJaHMsI coAepKaT rpyobie
OLLIMOKH.
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M/IK.01.02 IToaaep:kka U TeCTHPOBAHHE IPOTPAMMHBIX MOJYJIel
IIpakTnueckoe 3ansaTne Ne 1,2 TectupoBaHue «0eJIbIM SIIIUKOM).

Lean padoThI:
—  Hayuuthcs QopMHUpOBaTH aNTOPUTMBI pa3pabOTKU MPOTPAMMHBIX MOMIYJICH B
COOTBETCTBUU C TEXHUUYECKHUM 3aJJaHUEM;

Boinonusate OTJIAJIKY MIPOTrPaMMHBIX MoIyJei c UCIIOJIb30BAHNUEM
CHeIUaTU3UPOBAHHBIX POTPAMMHBIX CPEJICTB;
—  BeImonHATh TeCTHpPOBaHKE TPOTPAMMHBIX MOIYJICH;
—  OcymecTBisTh pehakTOPUHT ¥ ONTUMH3AIUIO IPOrPaMMHOTO KOJIa.

Boinosinus padorty, Bel Oyaere:

ymembw:

— @opMuUpOBaTh AITOPUTMBI Pa3pabOTKH TPOTPAMMHBIX MOJYJEH B COOTBETCTBUH C
TEXHUYECKUM 3aJJaHHEM.

— OreHka CII0)KHOCTH aTOPUTMA.

— Co3zmaBaTh mporpamMmy Mo pa3paboTaHHOMY aJITOPUTMY KaK OTJIEBbHBINA MOTYb.

— OcymecTBasTh pa3zpaboTKy Koja MPOrpaMMHOTO MOIYJIS Ha sI3bIKaX HU3KOTO YPOBHS M
BBICOKOTO YPOBHEH B TOM YHCIIE [T MOOMIIBHBIX TIAT(HOPM.

— BpINOMHATE 0TNAAKY ¥ TECTUPOBAHUE NIPOIPAMMBI HA YPOBHE MOYJIS.

—  OdopMasaTs TOKyMEHTAIMIO Ha TPOrpaMMHBIE CPEZCTBA.

— IIpuMeHATH HHCTPYMEHTANbHBIE CPENICTBA OTIAKH IIPOTPAMMHOTO 00ECTIEYeHHUS.

— BHINOMHATE ONTUMH3AIUIO U PehaKTOPHHT ITPOTPAMMHOTO KOJIa.

— PaboTtath ¢ cucTeMOI KOHTPOJISI BEPCHIA.

MarepuajibHoOe o0ecriedeHue:
— MynpTMenuiiHbIE  CPEACTBA  XPAHEHWs, INepeAadyd U IPEICTABJICHHUSA
nHpOpMaIUH.
KparTkue Teopernyeckue cBeeHHA:
W3y4unTe MeETOABI TECTUPOBAHMS JIOTUKM HPOTrpaMMbl, (OpPMaIM30BaHHBbIE ONUCAHMS
pe3yJIbTaTOB TECTUPOBAHMS U CTAHIAPTHI II0 COCTABIEHUIO CXEM IIPOIPAMM.
Crparerus «0esoro siuKa»
Cy1ecTBYIOT ClIEAYIOIINE METOAbI TECTUPOBAHUS 110 IPUHIIUITY «OEI0r0 SIIUKa»:
* [IOKPBITHE ONIEPATOPOB;
* [IOKPBITHE PELICHUI;
* IOKPBITHE YCIIOBUIA;
* MIOKPBITHE PEILICHUI/yCIOBHIA;
* KOMOMHATOPHOE MOKPBITHE YCIOBUH.
MeTo NOKpBITHSI OIIEPATOPOB
Ilenbro 3TOro MeToAa TECTUPOBAHMSI SBJISIETCS BBINOJIHEHHME KaXKIOTO OllepaTopa IPOrpaMMBI
XOTs1 OBl O/IUH pa3.
3amanmue:
Ecnu g TectupoBaHus 3a/1aTh 3HaUeHUs nepeMeHHbIX 4 = 2, B= O, X=3, Oyzaer peaiu3oBaH
NyTh ace, T. €. KaXJblil orepaTtop NporpaMmbl BBIIOIHUTCSA OAMH pa3 (puc. JI5.1, a). Ho ecnu
BHECTH B aJIFOPUTM OLIMOKM — 3aMEHUTH B IepBOM ycioBuu and Ha Or, a BO BTopoM X> 1 Ha
X< 1 (puc. JI5.1, 6), Hu onHa ommbka He OyzaeT obHapyxeHa (Tabm. JIS.1). Kpome Toro, nmyTsh
abd BooOre He OyaeT OXBayeH TECTOM, M €CJIM B HEM €CTh OLIMOKa, OHA TAKKe He OyjeT
obHapy>xeHa. B tabn. JI5.1 oxxugaemslil pe3ynbTar onpenensercs mno 0nok-cxeme Ha puc. JI5.1,
a, a ¢paxTrueckuit — no puc. JIS.1, 6.
Kak BuaHO M3 3TOM TaOMUIBl, HU OJHA U3 BHECEHHBIX B alTOPUTM OIIMOOK He Oyner
oOHapy>KeHa.
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Tabnuya J15.1. Pe3ynbraT TECTUPOBAHUS METO/IOM MTOKPBITHS OTIEPATOPOB

Puc. JIS.1. IIpumep anropur™a nporpaMMsl: @ — MPaBUIIbHBIN; 6 — C OLIUOKOMN

Meton NOKpBITUS peIeHUH (ITOKPBITHS IEPEX0I0B)

CornacHo MeToMy MOKpPBITHS peIIeHU KaK[oe HalpaBlIeHUEe Iepexoja JOJDKHO ObITh
peanu3oBaHo, 0 KpaiiHell Mepe, OJIMH pa3. DTOT METOJ| BKJIKOYAET B ce0s KPUTEPUN MOKPHITUSA
OIIEpaTOpOB, TaK KaK IPU BBIIOJHEHHM BCEX HANpaBJIEHUI IE€PEXOJ0B BBIMOIHATCS BCE
OIEepaTOphl, HAXOAIIMUECS HA ITUX HAIIPABICHUSAX.

Jlis mporpammsl, npuBeaeHHON Ha puc. JIS.1, NOKpbITHE pelIeHnit MOKeT ObITh BBIOJHEHO
JBYMsI TECTaMH, IMOKPBIBAIOLIUME MyTH {ace, abc!}, mubo {accl, abe}. [lns 3toro BbiOepeM
cllelylollne UCXOoAHble naHHble; {4 = 3, B= O, X=3! — B nnepBom cinyuae u {4 = 2, B=1, X=
1} — Bo BTOpOM. OIHAKO MyTh, IIc X HE MEHSETCsI, OyIeT MPOBEPEH C BEPOATHOCTHIO 50 %!
€CIi BO BTOPOM YCJIOBHMM BMeCTO ycioBus X> 1 3ammcano X<, To ommubka He Oyner
oOHapyKeHa IByMS TECTaMHU.

Pe3ynbraTsl TECTUpOBaHMS IPpUBEEHBI B Tabm. JI5.2.

Tabnuya J15.2. Pe3ynbraT TECTUPOBAHUS METO/IOM MOKPBITHS PELIEHUI
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Metoa OKpBITHS YCIOBHIA
OTOT METOJ MOXeT JaTh JyYIlIMe pe3yJbTaThl [0 CpPaBHEHUIO C MpeapaymuMu. B
COOTBETCTBUHU C METOJOM IOKPBITHS YCIOBUN 3alMCBIBAETCS YUCIIO TECTOB, JOCTATOYHOE JJIS
TOT0, YTOOBI BCE BO3MOXKHBIE PE3YNBTAThl KaXKJIOTO YCIOBHS B PEIICHWH BBIOJHSIINCH, 110
KpailHEeN Mepe, OUH pas.
B paccmarpuBaemMoMm mpuMepe mMmeeM ueTbipe ycrmoBus: {A> 1, 5=0}, {4 = 2, X> 1}
CnenoBarenbHO, TpeOyeTCsl TOCTATOYHOE YHCIIO TECTOB, TAKOE, YTOOBI peain30BaTh CUTYaIlNH,
rne A>1,A<1,5=0wu##0 B Touke au /1 =2, A *2, X> u T< 1 B Touke b. TecTnl,
YIOBJIETBOPSIONINE KPUTEPUIO TOKPBITUS ycIoBUM (Tabdn. JI5.3), U COOTBETCTBYIOIIHUE WM
MyTH:

a)A=25=0, X=4 ace;

06) A =1,5=1, X=0abc!.
Tabnuya JI15.3. Pe3yabTaThl TECTUPOBAHUS METOJIOM TIOKPBITHS YCIIOBUH

Metoa NOKpBITUS PEeLICHUI/yCI0BUI

Kpurepuii OKpbITHS pelieHuil/ycinoBuil TpedyeT Takoro JOCTaTOYHOro Habopa TeCTOB, YTOObI
BCE BO3MOJKHBIE PE3YJIbTAThI KaX/I0T0 YCIOBUS BBINOJIHAIKNCH 110 KpaiiHel Mepe OAMH pa3, Bce
pe3yabTaThl Ka)JI0TO PELICHUs BBINOJHAJIMCH MO KpailHed Mepe OOUH pa3 U, KpOME TOro,
Ka)KJOM TOUKE BX0J1a IEPEJaBaJIOCh YIIPABJICHHE 110 KpallHEN MEpe OJIUH pas.

Henocratku MeTona:

e * HE BCEr/la MOXHO IPOBEPUTH BCE YCIOBHUS;
e * HEBO3MOXKHO ITPOBEPUTH YCIOBUS, KOTOPBIE CKPBITHI IPYTUMHU YCIOBUSIMU;
e * HEJOCTATOYHAs YyBCTBUTEIBHOCTH K OIINOKAM B JIOTMUECKHX BbIPAKEHUSIX.
Tak, B paccMaTpuBaeMOM IIpUMeEpE /IBa TECTa METOJIa MOKPBITHS YCIOBHMA
a)A=2,B=0,X=4ace,
6) A= 1, B=1, X=0 abc!
OTBEYAIOT U KPUTEPHUIO MOKPBITUS PEHICHUI/yCIOBUN. DTO SABISETCSA CIEICTBHEM TOIO, YTO
OJTHH YCIIOBHSI TPHUBEJICHHBIX PELICHUU CKPBIBAIOT JPyTue YCIOBUS B 3THX pelIeHusx. Tak,
ecnu ycioBue 4 > 1 OyneT JOXHBIM, TPAHCIATOP MOXKET HE NpOBepATh ycioBus B= O,
MIOCKOJIbKY TIpH J1I000M pe3yibTarte ycinoBus B= 0 pedynbrar pewmenus ((4 > )&(B=0)) npumer
3HaueHue 10y, To ectb B BapuanTe Ha puc. JI5.1 He Bce pe3ynabTaTbl BCEX YCIOBHM
BBITOJIHATCS B POLIECCE TECTUPOBAHUS.
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PaccmoTpuM peanmsammio Toro ke mpumepa Ha puc. JI5.2. Hambosiee monHOE TOKpBITHE
TCCTaMU B OTOM Cliyda¢ OCYHICCTBIIACTCA Tak, I-ITO6I:I BBIIIOJIHAJIUCh BCC BO3MOXHBIC
Pe3yIBTAThI KaXJ0T0 MPOCTOr0 PELICHUS.

JI7st 3TOr0 HYXHO MOKPBITh IyTH aceg (tect 4 = 2, B= O, X=4), acé/k (tect A =3, B =1, X=
0), ab/k (tect A =0, B=0, X=0), abp (tect JI=0, B =0, X=2).
[IporecTupoBas anroputm Ha puc. JI5.2, HeTpyaHO yOeauThCsl B TOM, UTO KPUTEPUH TOKPBITHS
YCIIOBUN U KPUTEPUHU MOKPBITUS PEILICHUI/yCIOBUI HEIOCTATOYHO YYBCTBUTEIbHBI K OLIMOKaM
B JIOTHYECKHUX BBIPAKECHHSIX.
MeTto KOMOMHATOPHOTO MOKPBITHS YCIOBUI
Kputepuii KOMOWHAaTOPHOTO TOKPHITHS YCIOBHHM yIOBJIETBOPSET TaKXKe U KPUTEPUSIM
MOKPBITUS PELICHUH, MOKPHITUS YCIOBUM U TOKPBITUS PEIICHUI/YCIIOBUH.
OTOT MeToj TpeOyeT CO3daHHus TaKOro YHCiia TECTOB, YTOOBI BCE BO3MOJKHBIE KOMOWHAIIUU
pe3yJIbTaTOB YCJIOBHUSI B KaXKJIOM PEIICHUWU BBIMIOJIHSINCH MO KpaitHeH mepe oauH pas. [lo
3TOMY KPUTEPHUIO B PACCMATPUBAEMOM MPUMEPE JOJIKHBI ObITh IIOKPBITHI TECTAMU CJIEIYIOLIUE
BOCEMb KOMOMHAIHH:

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

2.4>1,BgO.

3.4<1,B=0.

4. A< 1,Bop 0.

6.4=2,1.

7. Ap2, X> 1.

8. Ad2, X< 1.
Jis Toro 4yToOBI MPOTECTUPOBATH 3T KOMOMHALMM, HEOOs3aTeIbHO HCIHOJIb30BAaTh BCE 8
TecToB. PaKkTHYECKH OHU MOT'YT OBbITh MOKPBITHI YEThIpbMs TecTamu (Tabu. J15.4):

* A =2, B =0, X=4 (nokpsiBaer 1,5);

*4 =2, B= 1, X=1 (nokpsiBaer 2,6);

*4=0,5, B=0, X= 2 (nmokpsiBaer 3, 7);

* A =1 B =0, X= (nokpsiBaeT 4, 8§ _.
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Tabnuya J15.4. Pe3ynbTaThl TECTUPOBAHUS METOIOM KOMOMHATOPHOT'O TIOKPBITHS YCIOBHMA

ITopsinox BeINOJIHEHUs padOThI
1. CropoexktupoBaTh TE€CThl 10 NPHHIUIY «OEIOro SIMHUKa» JJs  MPOrPaMMBI,
paszpaboTanHOi B jabopatopHoil pabore No 4. Hcmosib30BaTh CXEMBI aJTOPUTMOB,
pa3paboTaHHBIC U YTOUYHEHHBIE B Ta00opaTopHBIX padoTtax Ne 2, 3.
2. BpIOpaTh HECKOJBKO aNTOPUTMOB IJISi TECTUPOBAHUS W OOO3HAYMTH OYKBaMHU WIIN
QpamMy BETBH 3TUX aJITOPUTMOB.
3. Beimucare myTH anroputMma, KOTOpbI€ JOJDKHBI OBITh MPOBEPEHBI TECTaMM s
BBIOPAaHHOTO METO/]a TECTUPOBAHUS.
4. 3anucaTb TECTbI, KOTOPBIE MO3BOJIAT IPOWUTH IO Iy TSIM aJIrOpUTMA.
5. IporectupoBaTh pa3zpaboTaHHYIO BaMu Tporpammy. PesymbraTel oopMuTh B BHUE
tabym (cm. taou. JIS.1— JI15.4).
6. [IpoBepuTh BCe BUABI TECTOB U CIIENATh BBHIBOJBI 00 X 3PHEKTUBHOCTH.
®opma npenocTaBiieHus pe3ybTaTa
— bnok — cxema.
— Konx mporpamMmsl.
Kpurtepnu onenku:

«OTIMYHO» - TEOPETUYECKOE COAEpKaHUE Kypca OCBOEHO IOJHOCThbIO, Oe3 mpolelios,
yMeHHs ¢(hOPMHUPOBAHBI, BCE NMPETyCMOTPEHHBbIE MPOrPaMMON yueOHbIe 3aJJaHUs BBIIOJIHEHBI,
Ka4eCTBO MX BBIIIOJHEHUS OLIEHEHO BBICOKO.

—«XOopouIo» - TEOPETUYECKOE COJEepKAHUE Kypca OCBOEGHO IMOJHOCTHIO, 06e3 MpoOesios,
HEKOTOpble yMEHHUs c(HOpMUPOBaHBl HEJOCTATOYHO, BCE IPEILyCMOTPEHHbIE IPOrpamMMoil
y4eOHbIe 3a/laHMsI BHIIIOJIHEHBI, HEKOTOPbIE BU/IbI 3aJaHUN BBINOJIHEHBI C OIINOKaMHU.

—«Y 1OBJIETBOPUTEIILHO» - TEOPETUYECKOE COJEp’KaHHE Kypca OCBOEHO YaCTHUYHO, HO
po0esbl HEe HOCAT CYIIECTBEHHOI'O XapakTepa, He0OOXOAUMble YMEHHsI paboThl ¢ OCBOCHHBIM
MaTepUaioM B OCHOBHOM C(OPMHPOBAHBI, OOJIBIIMHCTBO MPEAYCMOTPEHHBIX POrpaMMOil
o0y4yeHHs y4eOHbIX 3a/laHUIl BBIIIOJHEHO, HEKOTOpPbIE M3 BBIIIOJHEHHBIX 3aJJaHUN cojepiKar
OILITMOKHU.

—«HeynoBi1eTBOpUTENIBHO» - TEOPETHUYECKOE COJep)KaHue Kypca HE OCBOEHO,
HE00X0IMMble YMEHUS He c(pOpMUPOBaHbI, BHIITOJHEHHBIE yUeOHBIE 3a/laHUsI COJlepKaT rpyoble
OILITMOKH.
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IIpakTnueckoe 3ansaTne Ne 3,4 TectupoBaHHe «4ePHBIM SLIHKOM

Hean padoThI:
—  Hayuutbhcs QopMHupOBaTH aNTOpPUTMBI pa3pabOTKH MPOTPAMMHBIX MOMAYJCH B
COOTBETCTBUU C TEXHUUYECKHUM 3aJJaHUEM;
—  Bemonuars OTJIAJIKY MIPOTrPaMMHBIX MOIyJei c UCIIOJIb30BAHUEM
CHeIUaTU3UPOBAHHBIX POTPAMMHBIX CPEJICTB;
BrInoaHATE TECTUPOBAHUE TPOTPAMMHBIX MOIYJICH;
—  OcymecTBisaTh pehakTOPUHT ¥ ONTUMH3AIUIO IPOrPAMMHOT0 KOJIa.

Boinosinus padorty, Bel Oyaere:

ymembw:

— @opMHUpOBaTh AITOPUTMBI Pa3pabOTKH TPOTPAMMHBIX MOJYJEH B COOTBETCTBUH C
TEeXHUYECKUM 33/1aHHEM.

— OreHka CII0)KHOCTH aTOPUTMA.

— Co3pgaBars porpaMMy 1o pa3pabOTaHHOMY aJTOPUTMY KaK OTAEIbHBII MOIYJIb.

— OcymecTBiATh pa3paboTKy Koja HMPOrpaMMHOIO MOIYJS Ha S3bIKaX HHU3KOTO YPOBHS M
BBICOKOT'O YPOBHEW B TOM UHCIIE JUIsi MOOMIIBHBIX IIAT(HOPM.

— BpINOMHATE 0TNAAKY U TECTUPOBAHUE NIPOIPAMMBI HA YPOBHE MOYJIS.

—  OdopMasaTs TOKyMEHTAIMIO Ha TPOrPaMMHBIE CPEZCTBA.

— IIpumeHATH MHCTPYMEHTANbHBIE CPENICTBA OTIAKH IIPOTPAMMHOTO 00ECTIEYeHHUS.

— BHIMOMHATE ONTUMH3AIUIO U PehaKTOPHHT ITPOTPAMMHOTO KOJIa.

— PabotaTh ¢ cucTeMoil KOHTPOJIS BEpCUH.

MarepuanbHoe odecrieyeHme:
— MynbTuMenuiiHple  CpeAcTBa  XpaHEHUs, Iepefadyd U IPEICTaBICHUS
nHpOpMaIUH.

KpaTkue Teopernueckue cBeeHHs:
TectupoBanue «4epHOro ALMKa» — 3TO METOJ TECTHPOBAHUS (YHKIIMOHAIHLHOTO MOBEICHUS
o0BeKTa (MpOrpaMMHOM CHCTEMBI) C TOYKH 3PEHHUS BHEIITHETO MHUDA.
OcHoBHasi 3agadya TECTUPOBIIMKA M JAHHOTO METOJa TECTUPOBAaHUS COCTOUT B
MOCIIEZI0BATEIBHON MPOBEPKE COOTBETCTBUSI MOBEACHUS cUCTeMbl TpeOoBaHusM. Kpome Toro,
TECTUPOBIIUK JOKEH IMPOBEPUTHh PabOTy CHUCTEMBbI B KPUTHYECKHX CUTyalUsX — B Clydae
[0/1a4yll HEBEPHBIX BXOJHBIX 3HaueHUil. B maeanbHON cUTyallMy BCe BapUaHThl KPUTHUECKHUX
CUTyalui JOJDKHBI ObITH OMHCAHBI B TPEOOBAaHUSX HA CHCTEMY, M TECTUPOBIIUKY OCTAETCS
TOJIBKO NPUAYMBIBaTh KOHKPETHBIE MPOBEPKU ATUX TpeOoBaHuil. OIHAKO Ha caMOM Jielie B
pe3ysibTaTe TECTUPOBAHUS OOBIYHO BBISIBIISIFOTCS CIEAYIONINE MPOOIeMbl CUCTEMBI:

* MIOBEJICHHE CUCTEMBI HE COOTBETCTBYET TPEOOBAHUSIM;

* B CUTYallUsiX, HE MPEAYCMOTPEHHBIX TPEOOBaHUSMHU, CHUCTEMa BeleT ceOsi HealleKBaTHO

(mpu >TOM TMOJA HEa/leKBATHBIM IOBEJCHHEM MOKET IMOHUMAThCS KaK IOJHBIN Kpax

CUCTEMBI, TaK ¥ BOOOIIIE J1I000€e MOBEACHHE, HE OMTMCAaHHOE B TPEOOBAHHUSIX).
B nepBoM ciyyae oObIYHO TpeOYyIOTCS M3MEHEHHS MPOrPaMMHOTO KOJa, Topa3fo pexe —
U3MeHeHus TpeOoBaHuil. l3mMeHeHwe TpeOOBaHUNH MOXKET TOTPeOOBAaThCA H3-3a HX
MIPOTUBOPEUYUBOCTH (HECKOJIBKO Pa3HbIX TPEOOBAHUU OMMCHIBAIOT Pa3HbIE MOJEIU MOBEACHUS
CHCTEMBI B OJIHOM U TOM K€ CUTyalluH) WIM HEKOPPEKTHOCTH (TpeOOBaHMs HE COOTBETCTBYIOT
JEUCTBUTENFHOCTH).
Bo BTOpOM cityuae oiHO3HauHO TPeOYIOTCS M3MEHEHUs TpeOOBAaHUM BBUJLy UX HEMOJIHOTHl — B
TpeOOBaHUAX SBHO HE yUTEHA CUTYyallMs, IPUBOJIAIIAS K HEa/IeKBATHOMY MTOBEJICHUIO CHCTEMBI.

MeTtopl «YCPHOT'O ALIUKaA» 00eCcIIeUnBaroT:

¢ OKBUBAJICHTHOC pa36I/ICHI/IC;
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* aHANTU3 TPaHUYHBIX 3HAYCHUH,

* aHANU3 IPUYUHHO-CJICICTBEHHBIX CBS3CH;

* IpeNnooXKeHne 00 ommoKe.
DKBHUBAJICHTHOE pa30MEHHE COCTOMT B Pa30MEHUH BXOJHON OOJACTH JaHHBIX MPOTrPaMMBbI Ha
KOHEYHOE YHCIO KJIACCOB OKBHBAJICHTHOCTH TaK, YTOOBI KXl TECT, SBISIOIIMIACS
IIPEJICTAaBUTENIEM HEKOTOpPOro Kiacca, ObUl SKBHUBAJIEHTEH JIIOOOMY ApYyroMy TECTY 3TOrO
kiacca. Kitacchl SKBUBaJE€HTHOCTH BBIJCNSIOTCS IyTEeM Iepedopa BXOAHBIX YCIOBUM H
pazOoueHus ux Ha nBe (wm Ooisiee) rpymmbl. [Ipw 3TOM pasnuYarOT JBa THIA KJIACCOB
OKBHBAJIICHTHOCTU: TMPABWJIbHbBIC, 3aJalONIUe BXOJHBIC JIaHHBIC JUII MPOrPAMMBI, U
HEeNPaBWIbHBIC, OCHOBAaHHBIC HA 33aJJAHUHU OIMMOOYHBIX BXOJHBIX 3HaYeHMA. PazpaboTka TecToB
METOJIOM SKBHMBAJIEHTHOIO pPa30OMEHUs OCYIIECTBISIETCS B JIBa JTala: BBIIEICHHE KJIaccoB
SKBHBAJIICHTHOCTA W TIOCTPOCHHUE TECTOB. [IpM MOCTPOEHUU TECTOB, OCHOBAHHBIX HA BBIOOpPE
BXOJIHBIX JIAHHBIX, MPOBOAMTCS CHMBOJUYECKOE BBIMTOJIHEHUE MporpaMMbl. OpHa W3 IEJeH,
KOTOpasi CTOUT Mepe] pa3pabOTUMKOM TECTOB — COKpAallleHHE KOJIMYECTBA TECTOB, YTOOBI
VIIOKUTHCS B aJICKBATHBIE CPOKU TECTHPOBAHWS, HO IMPHU 3TOM HE MPOITYCTHTHh CEPhE3HBIX
omuOoKk. VMeHHO [UIsi STUX TeJedl HCMOJb3yeTcsl TEeXHHMKa pa3OMeHHsi Ha KJIacChl
SKBHUBAJIEHTHOCTH, KOTOpas U 3aKiIlO4aercs B pa30MeHHHM Bcero Habopa TECTOB Ha KJIACChl
SKBHUBAJIEHTHOCTH C MOCJEIYIOIIMM COKPAIllEHUEM YnCia TECTOB.
AHanu3 TpPaHWYHBIX 3HAYCHWH — 93TO TIPOBEpPKa OMMUOOK HAa TpaHHWIAX KIACCOB
SKBUBAJIEHTHOCTH. ECIM TexXHWKa aHain3a KJIacCOB JKBUBAJICHTHOCTH OPHEHTHPOBAHA Ha
TECTOBOE TIOKPBITHE, TO 9T TEXHWKA OCHOBaHA Ha puckax. OHa OCHOBBIBACTCS HA UJCE O TOM,
9TO TPOrpaMMa MOXKET <«JIaTh COOW» B OOJACTH TPAHUYHBIX 3HAYCHUH, IMOCKOJBKY IIPH
pa3paboTke OOJBIITOE YHCIIO MTPOOIEM BO3HMKAET HMEHHO HAa TPAHUIIAX BXOJHBIX TIEPEMEHHBIX.
Jlacke eciii SKBHBAJICHTHBIC KJIACCHI HAWJICHBI MPABHILHO, TO TPAaHUYHBIC 3HAYCHUS MOTYT
OBITh OMIMOOYHO OTHECEHBI K Jpyromy kiaccy. Dd(eKkTHuBHOE NMPUMEHEHHE STOM TEXHUKU
3aBUCHUT OT CIIOCOOHOCTH NMPaBMJILHO BBIJIEIHUTH KJIACChl SKBUBAJEHTHOCTH U 3aTe€M BBIOPATH
TECTHI JUIsl IPOBEPKU IPAHHULL ITHX KJIACCOB.
AHanu3 NpUYHUHHO-CIEACTBEHHBIX CBA3EH MPOUCXOAUT ciieqyromuM oopasomM. Crienudpukanus
pazOuBaeTcsi Ha paboume ydacTku. B crenudukanum omnpenenseTcss MHOXKECTBO MPUYHH M
creacTBUM (MO TPUYMHOW TOHMMAeTcs OTAEIbHOE BXOJHOE YCIOBHE WM KJIAacc
SKBHUBAJIEHTHOCTH, CJIEACTBUE MPEICTABIAET COOOI BBIXOJHOE YCIOBHUE WMIIU MpeoOpa3oBaHUE
cucrembl). Ha ocHOBe aHamm3a CEMaHTHYECKOrO COAEpX aHUS CHelU(UKAIMN CTPOUTCS
Tab/iulla HWCTUHHOCTH, B KOTOPOWM IMOCIEOBATEIbHO IepeOuparoTcsi BCEBO3MOXKHBIC
KOMOMHAIIMM TPUYUH U ONPENENAIOTCS CIEACTBUS U1 KaXJ0H KOMOMHAIMM TMPUYHH.
HenocraTkom 3T0r0 noaxozaa sBjseTcs MI0X0€ UCCIEI0BaHNE TPAHUYHBIX YCIOBUH.
[Ipenmonoxxenne o6 omMOKE B 3HAUUTEIHHOW CTENEHH OCHOBAHO HAa MHTyUIMH. OCHOBHas
ujesi METo/1a COCTOUT B TOM, YTOOBI COCTAaBUTh CIHCOK, KOTOPBIA MEPEYUCIIIET BO3MOKHBIC
OLIMOKU M CHUTYyallMH, B KOTOPBIX 3TU OLIMOKU MOTNM HposiBUTHCA. [locie sToro Ha ocHOBE
CIIMCKA COCTABJISIOTCS TECTHI.
Bo BpeMsi mOArOTOBKM K TECTUPOBAHUIO METOJOM «UEPHOIrO SIIHMKA» CTPOSTCS TaOIUIIBI
yCIIOBUHM, TNPUYMHHO-CIIEACTBeHHbIe Tpadel u objactu pa3buBku. Kpome Toro,
MO/ITOTABIIMBAIOTCS TECTOBBIE HAOOPHI, YUUTHIBAIOIIUE MTAPAMETPhl U YCIOBUS CPE/Ibl, KOTOPHIE
BIIUSIIOT HA MOBEJICHUE (DYHKIIHA.

3ananue:

[Iycth HEOOXOAMMO BBIMOJHUTH TECTUPOBAHHE MPOTPAMMBI, OIMPENEISIONIeH TOUYKY
nepeceyeHuss JABYX TMpsAMBIX Ha TMiockoctu. [lomyTHo, oOHa JOMKHA  OMpPENeNsTh
MApAIIENBHOCTD MPSIMOM OJTHOM UX OCEN KOOPAUHAT.

B ocHOBe mporpaMMmebl JIKUT pelIeHHe CUCTEMBI TMHEWHBIX YpaBHEHUH:

Ax+By=CuDx+Ey=F.

1. Hcnons3ys MeTol JKBHUBAJEHTHBIX pa30MeHHii, TomyyaeM M BcexX
KOX((UIIMEHTOB OJUH MPAaBHIBHBIA KJIaCC SKBHUBAIEHTHOCTU (KOX(PQPHUIIMEHT - BEIIECTBEHHOE
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YHCI0) M OAMH HENpaBWIbHBINA (KOA((UIMEHT - He BeuleCTBEHHOE 4Mcio). OTKyna MOXKHO
MPEJIOKUTh 7 TECTOB:
® [I00YEPETHO KKIBIN U3 KOI(PPHUIIMEHTOB - HE BELIECTBEHHOE YHCIIO.

2. [To MeToy rPAHMYHBIX YCJIOBHIA:

MOXXHO CUUTaTh, YTO JUISI WCXOJHBIX JAHHBIX TI'PAHUYHBIE YCIOBHSI OTCYTCTBYIOT
(ko3¢ dunmenTsI - ";r00bIe"; BEIIECTBEHHBIC YHCIIA);

JUIA pe3yibTaToOB - IIOJy4YaeM, YTO BO3MOXKHBI BapHUaHThl: €IMHCTBEHHOE pEIICHUE,
IpsIMBbIE CIMBAIOTCA (MHOKECTBO DPEUICHMI), MpsIMblEe MapajljielibHbl (OTCYTCTBUE PEIICHU).
CrnenoBarenbHO, MOYKHO TIPEUIOKUTH TECTHI, C Pe3yJIbTaTaMH BHYTPH 00JIacTH:

IMopsiaok BbINOJHEHHS PA0OTHI
— CocTaBUTh MaTEMaTHYECKYIO MOJIEINb 3aJaUH.
BriOpats 1 000cHOBaTH HaubOJEE PAIIMOHATIBHBIN METO/T PEIICHUS 3aa4H;
- PazpaboTaTe anropuT™ A penieHus 3aaaum.
- Hamucarp u oTnaauth nporpammy.
dopma npenocTaBjieHus pe3yabTara
— baok — cxema.
— Koxa nporpammsel.
Kpurtepun ounenku:

«OTIMYHO» - TEOPETHYECKOE COJEpKaHUE Kypca OCBOCHO IMOJHOCTHIO, 0e3 MpoOesoB,
yMeHUsi chOPMHUPOBAHBI, BCE MPETyCMOTPEHHBIE TPOTPaMMOI yueOHBIC 3aaHUS BBITIOJHEHBI,
Ka4yeCTBO UX BBIIIOJIHEHHUS OLIEHEHO BBICOKO.

—«XOpoImIoy» - TEOPETUIECKOE COCpIKaHUE Kypca OCBOEHO TMOJHOCTHIO, 0e3 mpoOeos,
HEKOTOpbIE yMEHHUS C()OpMUPOBAHBI HEIOCTATOYHO, BCE MPEAYCMOTPEHHBIE MPOTPaMMOI
y4eOHBIC 3a/IaHUsI BHIMTOJTHEHBI, HEKOTOPHIC BUJIbI 33JaHHI BBITIOTHEHBI C OITHOKAMU.

—«Y IOBJIETBOPUTEIBLHO» - TEOPETHUUECKOE COJEPKAHME Kypca OCBOCHO YacCTUYHO, HO
mpoOesbl HE HOCAT CYIIECTBEHHOTO XapakTepa, HEoOXOIMMbIe YMEHHUS PabOThl ¢ OCBOSHHBIM
MaTepuajoM B OCHOBHOM C(OPMHPOBAHBI, OOJIIIMHCTBO MPETYCMOTPEHHBIX MPOrPaMMOi
o0y4eHHsT y4eOHBIX 3aJlaHWi BBIMIOJHEHO, HEKOTOPBIC W3 BBIMOJHEHHBIX 3aJaHUN COAEpKAT
OIITHOKH.

—«HeynoBlIeTBOPUTENBHO» - TEOPETUYECKOE COJAEp)KaHHME Kypca HE OCBOCHO,
HEOOXOAMMBIC YMEHHS HE C(hOPMHUPOBAHBI, BBITIOJIHEHHBIE YUeOHBIC 3aJJaHUs COACPIKAT IPyObIe
OIIIHOKH.

JlabGoparopnoe 3ansaTue Nel,2,3,4,5,6,7,8,9,10 Moay/ibHOe TeCTUPOBaHHE
eab paboThI:

- Hayuuthcss ¢dopMupoBaTh alropuTMbl pa3padOTKH MPOTPAMMHBIX MOJIYJICH B
COOTBETCTBUHU C TEXHHYECCKUM 3aJJaHHEM,

- BreInoHATh OTJAJKY MIPOrpaMMHBIX MoTyJiei c HCIIOJIb30BAHUEM
CHEIUATU3UPOBAHHBIX POTPAMMHBIX CPEJICTB;

- BrInonHsATh TeCTUpOBaHUE MIPOTPAMMHBIX MOAYJIEH;

- OcyiecTBasITh pehakTOPUHT ¥ ONTUMH3AIUIO IPOrPaMMHOI0 KO/a.

Bbinosinus padory, Bl Oyaere:

ymembo:

— ®opMmupoBaTh ITOPUTMBI Pa3pa0OOTKH MPOrpaMMHBIX MOJIyJed B COOTBETCTBHU C
TCXHHUYCCKUM 3aJaHUCM.

- OLIeHKa CJIO’)KHOCTH aJITOpUTMaA.

— Co3paBaTh mporpamMmy 1o pa3paboTaHHOMY JITOPUTMY Kak OTIENBHBIA MOIYJIb.

— OcymecTBisaTh pa3paboTKy KOAa MPOrpaMMHOrO MOIYJSl Ha sI3bIKaX HU3KOTO YPOBHS H
BBICOKOI'O ypOBHeﬁ B TOM YHUCJIC OJIA MOOUIBHEIX HJ'IaT(l)OpM.

— BrmonHaTh OTIIaAKYy U TCCTUPOBAHUC ITPOTrPaMMbI Ha YPOBHE MOIYJIA.
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- O(bOpMJ'ISITI) JOKYMCHTAIMIO Ha IPpOTrpaMMHBIC CPEICTBA.

- HpI/IMeHHTL HUHCTPYMCHTAJILHBIC CPEACTBA OTJIIAAKH ITPOrpaMMHOI0 obecreyeHusl.
— BHINOMHATH ONTUMH3ALHIO U pe(l)aKTOpI/IHF oporpaMMHOTO KOJa.

— PaGoraTh ¢ cucTeMoil KOHTPOJISI BEPCHIA.

MarepuajbHoe oGecnedeHue:
— MynpTUMeIUIHBIE ~ CpPeICTBa  XpaHEHWs, TMepeJadyd ©  [PEICTaBICHHS
UH(POPMALINH.
Kparkue TeopeTuueckue cBeeHH:

3aganue:

— W3yunth 0CHOBBI pa3pabOTKH MOIYJIbHBIX TECTOB

— Ilonyunute HaBbBIKM paboThl co cpeacTBamu TectupoBaHus Unit Testing Frameworkor
Microsoft, NUnit.

— W3yuutsh cpezacTBa TecTHpoBaHus, AocTynHble B VisualStudio—Unit TestingFramework,
NUnit. [lomyckaeTcsi HCIOJAb30BaHWE aJbTEPHATUBHBIX CPEACTB  (HEOOXOIUMO
COTJIacOBATh C MPENOJIaBATEIIEM).

— Paszpaborats HaOOp unit-TECTOB /JIsi aJITOPUTMA B COOTBETCTBUU C HOMEPOM BapHaHTA.

— PeanuszoBaTh anroputM B COOTBETCTBMM C HOMEPOM BapHaHTa Ha JIOOOM S3bIKE,
noanepxkuBaeMom 1uatopmoit .NET. Vcnonb3oBanue Apyrux si3bIKOB HEOOXOIMMO
3apaHee COrjiacoBaTh C MPENnoaBaTesIeM.

— OO6ecneuynTh MaKCUMAIbHO BO3MOXKHOE MMOKPBITHE KO/Ia TECTAMH.

— IIponemoncTpupoBaTh: PaboTaromyto GyHKIIMOHATBHOCTh B COOTBETCTBUU C 3aJJaHUEM;
[Ipoxonsuiye unit-TecTsl.

[Ipu peanuzaruu anropur™Ma He0OXOJUMO YUUTHIBATh CIEAYIOIINE TPeOOBaAHUS:

— OO0bem Habopa gaHHBIX —He MeHee 500 MUJUTHOHOB JIEMEHTOB.
— IloTpebnsiemple anropuTMOM MCTOYHMKHM JIaHHBIX 33Jal0Tcs UHTepdeiicom
IEnumerable<T>.
— Pesynbrar pabotsl anroput™a npeactasiaeH naTepdeiicom IEnumerable<T>.
— TlapamerpusyemMbie yCIOBHSI UIs alTOPUTMa 3aar0Tcs aeneratamu Func<T, bool>.
— Ilpu 3ammre HEOOXOIMMO MPOAEMOHCTPUPOBATH MOHUMAHUE PEaTHU30BAHHOIO
aNropuT™Ma
B KauyecTBe CIPaBOYHBIX MaTepHasoB npeJiaraeTcs Habop CTaTeii:
http://msdn.microsoft.com/ru-ru/library/dd264975.aspx
Iopsinok BbINOJIHEHHSI PA0OTHI
— CocTaBUTbh MaTEMaTHYECKYIO MOJIETb 3aJauu.
Bri6pats 1 000cHOBaTh Harboliee pallMoOHAIBHBIN METO/1 PEelIeHuUs 3a1auu;
— Pa3paboraTs anropuT™ A perieHus 3a1a4mn.
— Hanucats 1 oTaguth nporpamMmmy.
®opMma npeaocTaBjieHNs pe3yabTaTa
— bnok — cxema.
— Koa nporpammsi.
Kpurepum oueHku:

«OTIMYHO» - TEOPETHYECKOE COAEp)KaHUE Kypca OCBOEHO MOJHOCThIO, 0e3 mpobenos,
yMeHHs C(POPMUPOBAHBI, BCE TIPEIYCMOTPEHHBIE MPOTrpaMMoi yueOHbIe 3aJJaHHs BBITOJHEHBI,
KaueCTBO MX BBIMOJHEHHUS OLIEHEHO BBICOKO.

—«XOpouIoy» - TEOPETUYECKOE COJepKaHUE Kypca OCBOECHO IMOJHOCTHIO, 06e3 MpoOenos,
HEKOTOpble yMeHHsS C(HOpPMHpPOBAHBI HEAOCTATOYHO, BCE MPEAYCMOTPEHHBIE MPOrpaMMOi
y4eOHbIe 3aJaHUs BHIMOJTHEHbI, HEKOTOPBIE BUJIBI 33JaHHI BBITIOJIHEHBI C OIINOKAMHU.

—«Y IOBIETBOPUTENBHO» - TEOPETUUYECKOE COJEP/KAHHUE Kypca OCBOEHO YacTHUYHO, HO
npo0esbl He HOCAT CYIIECTBEHHOI'O XapakTepa, HeoOOXOAUMble YMEHHs paboThl ¢ OCBOCHHBIM
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MaTepHaIOM B OCHOBHOM C(OPMHPOBAHBI, OOJBIIMHCTBO MPEAYCMOTPEHHBIX MPOTrpaMMOii
o0y4yeHHs y4eOHBIX 3aJlaHHH BBIIIOJHEHO, HEKOTOpPbIE M3 BBIIIOJHEHHBIX 33aJaHUN COJEpXkKaT
OLITMOKH.

—«HeynoBiIeTBOPUTENIBHO» - TEOPETHUECKOE COJEp)KaHue Kypca HE OCBOEHO,
HEo0X0IMMBbIe YMEHHUS He c(hOpMUPOBAHBI, BHIITOJHEHHBIC yUeOHBIE 3a/ITaHHsI COJIEpIKAT rpyoObIe
OILITNOKH.

JladopaTopnoe 3ansaTue Ne 11, 12, 13, 14, 15, 16, 17, 18, 19,20 UnTterpannonHoe
TeCTHPOBaHME

Lean padoThI:
- Hayuntbcss ¢GopMHupoBaTh alnropuTMbl pPa3pabOTKM HPOTPAMMHBIX MOXYyJeH B
COOTBETCTBHUM C TCXHUYCCKHUM 3aJIJaHHUECM,

BeimonnsaTe OTJHAIKy MIpOrpaMMHBIX MoayJIen c HCII0JIb30BaHUEM
CIIENUAIN3UPOBAHHBIX [IPOTPAMMHBIX CPEICTB;
- BBINOIHATE TECTUPOBaHUE MPOrPAMMHBIX MOJYJIEH;
- OcyiecTBisATh pe(hakTOPUHT U ONTUMHU3ALIMIO TPOrPAMMHOI0 KO/a.

Boinosinus padorty, Bol Oyaere:

ymemp:

— @opMuUpoOBaTh AITOPUTMBI Pa3pabOTKHM TPOTPAMMHBIX MOJYJIEH B COOTBETCTBUH C
TEXHHUYCCKUM 3aJaHUECM.

— OreHka CII0)KHOCTH alTOPUTMA.

— CoszmgaBats IporpamMmy 1o pa3padoTaHHOMY aJITOPUTMY KaK OTISIbHBIA MOTYJIb.

— OcymecTBasTh pa3zpaboTKy Koja MPOrpaMMHOTO MOJIYJIS Ha sI3bIKaX HU3KOTO YPOBHS M
BBICOKOTO YPOBHEH B TOM YHCIIE [T MOOMIIBHBIX TIIAT(HOPM.

— BHINOMHATE OTIAJKY U TECTHPOBAHKUE POTPAMMBI HA YPOBHE MOJIYJIS.

—  OdopMIIATh TOKyMEHTAIIMIO Ha MPOTPAMMHEIE CPEIICTBA.

— TlpuMeHATs HHCTPYMEHTAIbHBIC CPEICTBA OTIAJKNA POTPAMMHOTO 00eCIIeYeHUSI.

— BHINOMHATE ONTUMH3AIUIO B PehaKTOPHHT IPOTPAMMHOTO KOJIa.

— PaboTtaTh ¢ cucTEeMOI KOHTPOJISI BEPCHIA.

MarepuajibHoe o0ecriedeHue:
—  MynbsTUMEIUITHBIE CPENICTBA XPaHEHHUS, TICPEIavH U TPEICTABICHUS
3aganue:
[IpoBecTH WHTETpPAIMOHHOE TECTHPOBAHUE TIPOTPAMMBI, OCYIIECTBIISIONICH BBIYHCICHUE
CHCTEMBI (DYHKITHH.

1. Bce cocraBmsromue cucteMy (QYHKIHWH, KaK TPUTOHOMETpUYECKHE, TaK U
norapu(MUYECKUE, JOJDKHBI ObITh BBIPAXKEHBI uepe3 0a3oBble (TPUTOHOMETpUYECKAS
3aBHCHUT OT BapHaHTa; JIorapu(pMudeckas - HaTypallbHbIN JIOTapu(Mm).

2. CTpyKTypa NPHIOXKEHHS, TECTUPYEMOIO B paMKax J1adopaTopHOW paldOThI, TOJHKHA
BBITJISIETh  CICHyROIUM  oOpazoMm  (mpuMep — mpuBenéH s 0a3oBoOU
TPUTOHOMETPHUECKOH (PYHKINH sin(X)):
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Cucrema Qyrxum

Bpyrne
TPUTOHOMET DY ECK e
Py Lm Apyrue
peanniaummn
NOr apwdmos
COoSix)
sSinix) n{x)

<3 - 3aBNCHMOCTL MOAYNESH

3. O6e 6a3zoBbie”(hyHKIIMH (B TpUMepe BhIMIE - Sin(X) U In(X)) JOMKHBI OBITH pearn30BaHbI
IpyU TIOMOIIM pa3JioKEeHUs B psAd ¢ 3aJaBaeMoil morpemHocThio. Mcnonb3zoBaTh
TpUTOHOMETpHUYeckue / JsorapupmMudeckiue mnpeoOpazoBaHUs [UIsl YHpOLIEeHHUs (GYHKIUI
SATIPEHIEHO. s KAXKJIOI'O momyinist JO/DKHBI OBITh peau30BaHbl TAOTHMYHBIC 3aTITyIIIKH.
IIpu sTOoM, HeoOXoauMO HaWTH oO0NacTh JONYCTUMBIX 3HaYeHUM GQyHKUUN, H, OpH
HE0OXO0JMMOCTH, ONPEAETUTh B3aUMO3aBUCUMbIE TOUYKHA B MOAYJISIX.

4. PazpaboTaHHO€ MPUIOKEHUE JOHKHO MO3BOJISTH BHIBOJUTH 3HAUEHUS, BBIABAEMOE JIFOOBIM
MOyJieM cuctembl, B (paitn Buma «X, Pesynbrarel Mmomymst (X)», MO3BOJISIONIEE MPOU3BOJIHLHO
MEHSTH IIar HapauuBaHus X. Pasnenurens B ¢aiiie MOXXHO UCTIOIB30BaTh MPOU3BOJIbHBIN.
[Topsnok BeIMOTHEHUS PabOTHI:

1. Pa3paboTaTh npusiox)eHne, pyKoBOACTBYSCh IPUBEIEHHBIMH BbIIIE TPABUIAMU.

2.C nmomomreto JUNIT4 pazpaboTaTh TECTOBOE MOKPHITHE CUCTEMBI (DYHKITUH, MPOBEIST aHAIIN3
SKBHUBAJIEHTHOCTH U YUUTHIBasi 0COOEHHOCTU cucTeMbl PpyHKuu. [l aHanuza ocoOeHHOCTEN
CUCTEMBbl  (PYHKIIMH W  COCTaBJISIOIMIMX €€ 4YacTell MOXXHO  HMCIOJIb30BaTh  CaWT
https://www.wolframalpha.com/.

3. Cobpatp npuioxkenue, cocrosiee U3 3ariymek. [Iposectu uHTErpanuio npuioxkeHus mo 1
MOJIYJI0, C 0OOCHOBAaHHWEM CTPATErHM MHTETPAlMU, IMPOBEICHUEM HMHTETPAIlIOHHBIX TECTOB U
KOHTPOJIEM T€CTOBOI'O MOKPBITUSI CUCTEMBI (DYHKIIHIA.

1.1 Cucrema ypaBHeHuM

4 / / > 2
(((('ntu'l")—sm':rl] ) (cot(x)—cos(z))

/ . 3’

(“““" logo(z)) ) - log, () if >0

logs(x)
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2  Bomoanenue
2.1 Imarpamwa Kaaccos

/

L e e TS P

i

=
P

2.2 Onmcanme TecroBoro HoKphLITis

cot(a)!) seein)) ) ~(cot(e) -conts))
() o

i
() ammin)

Dyrcins neproaas, onpeacacna wa 5 < r ~ 2rm < 0
Kpacmae ronn:
w<r<l
x| 5708,y =0
2= -2, 1904,y = 0,1202
=2 3107,y=0
<cr<w
= -4 713 y=0
3
) )-log,(z)) if >0

( ((a-m logy(2))!

logy(#)
Dcr<l

2= 0,y = NaN
2w 1 y= NaN
l<r<o

s I

o5 F

- - ‘;'_‘
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BriBojbl
B xoxe npanHON naGoparopHoil paboThl ObuUIM TOJMy4YeHbl HaBbIKM pazpaborku [1O c
HCIOJIb30BAHNEM MHTETPALMOHHOTO TECTUPOBAHUS
Ilopsinok BbIMOTHEHUsI pA0OTHI
— CoctaBUTh MaTEMaTUYECKYIO MOJIETb 3aJauu.
Bri6path 1 060cHOBaTH HarboJiee pallMOHAIBHBIN METO/1 PellIeHus 3a]auu;
- Pa3paboraTe anropuT™ A perieHus 3a1admn.
- Hanucats 1 oTiiaguth nporpammy.
dopma npeaocTaBaeHUs pe3yabTaTa
— biok — cxema.
— Koa nporpamMmsi.
Kpurepun oueHku:

«OTIMYHO» - TEOPETUYECKOE COAEp)KaHUE Kypca OCBOEHO IOJHOCThIO, 0e3 mpoOenos,
yMeHHs ¢(hOPMHUPOBAHBI, BCE MPEAYCMOTPEHHBIE IPOrPAMMON y4eOHbIE 3aJaHHsl BBITIOJIHEHHBI,
Ka4eCTBO UX BBIIIOJHEHHS OLIEHEHO BBICOKO.

—«XOopouio» - TEOPETUYECKOE COJEpKAHUE Kypca OCBOECHO IMOJHOCTBIO, O€3 ImpoOenos,
HEKOTOpble yMEHHUs c(HOpMHUPOBaHBl HEJOCTATOYHO, BCE IPEIYyCMOTPEHHBIE IPOrpamMMOil
y4eOHbI€ 3a/laHKsl BHIIIOJIHEHBI, HEKOTOPbIE BUbI 3aJaHUH BBINOJIHEHBI C OIINOKAMHU.

—«Y 1OBJIETBOPUTEIBHO» - TEOPETUUYECKOE COJAEP’KAaHHE Kypca OCBOEHO YAaCTUYHO, HO
po0esbl He HOCAT CYIIECTBEHHOI'O XapakTepa, HeOOXOAMMbIE YMEHHsI pabOoThl ¢ OCBOCHHBIM
MaTepUaioM B OCHOBHOM C(OPMHPOBAHBI, OOJIBIIMHCTBO MPEAYCMOTPEHHBIX IPOrpaMMOii
o0yuyeHHs y4eOHbIX 3aJaHUH BBIIIOJHEHO, HEKOTOpPbIE M3 BBIIIOJHEHHBIX 3aJaHUN COAEp’KaT
OILIMOKHU.

—«HeynoBi1eTBOpUTENIBHO» - TEOPETHUYECKOE COJEep)KaHHue Kypca HE OCBOEHO,
HE00X0IMMble YMEHUS He c(pOpMUPOBaHbI, BHIIIOJHEHHBIE yUeOHBIE 3a/laHUsI COJlepKaT rpyoble
OILIMOKHU.

JlaGoparopnoe 3anstue Ne 21, 22, 23, 24, 25, 26, 27, 28, 29,30 Odopmiienne
AOKYMEHTAIIUM HA MPOrPaMMHbIe CPeJACTBA ¢ HCIOJIb30BAHHEM HHCTPYMEHTAJIbHBIX
CpeacTB
Leas padoThI:
Hayuutscs ¢opmupoBarth anropuTMbl pa3pabOTKH MPOTPaAaMMHBIX MOAYJEH B
COOTBETCTBUM C TEXHHUYCCKUM 3aJaHUECM,
BreimmonusTs OTJIAJIKy MIPOrpaMMHBIX Moayei c HCIIOJIb30BAaHUEM
CHELUATU3UPOBAHHBIX IPOIPAMMHBIX CPEJICTB;
BbInonaHsATE TECTUPOBaHUE MPOrPAMMHBIX MOJIYJIEH;
- OcyiecTBasITh pe(hakTOPUHT ¥ ONTUMH3AIUIO IPOrPAMMHOT0 KOJIa.
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Beinosinus padorty, Bel Oyaere:

ymembv:

— @opMHUpOBaTh AITOPUTMBI Pa3pabOTKM TPOrPAMMHBIX MOZYJIEH B COOTBETCTBUH C
TEXHHUYCCKUM 3aJaHUCM.

— OueHka ClI0)KHOCTH alrOpUTMA.

— Co3paBaTh mporpaMmy 1o pa3pabOoTaHHOMY aJTOPUTMY KaK OTJEIbHBINA MOIYJTb.

— OcylecTBIATh Pa3pabOTKy KoAa MPOrpaMMHOIO MOXYJIS Ha S3bIKaX HU3KOTO YPOBHS U
BBICOKOT'O YPOBHEH B TOM UHCIIE JUIs MOOMIIBHBIX IIAT(HOPM.

— BBINOMHATE OTNIAAKY M TECTUPOBAHUE NPOIPAMMBI HA YPOBHE MOYJIS.

—  OdopMsaTh JOKyMEHTALMIO HAa IPOTPaMMHEIE CPEJICTBA.

— IlpuMeHATs HHCTPYMEHTAJIbHBIE CPEACTBA OTIAIKH POrPaMMHOTO OOecTIeYeHusl.

— BHIMOMHATE ONTUMH3AIUIO U PehaKTOPHHT ITPOTPAMMHOTO KOJa.

— PabotaTh ¢ crucTeMoil KOHTPOJIS BEpCUH.

MarepuanbHoe odecrieuenue:
— MynbTuMenuitHbIE  CPEJICTBAa  XpaHEHWs, Tepeladyd U MPEJICTABICHUS
nHpopMaLnH.

Kpartkue Teoperuyeckue cBeleHUs:

Buter mporpaMMHBIX JOKYMEHTOB

JIOKyMEHTHPOBaHHUE MPOTPAMMHOTO OOECTICYCHHS OCYIIECTBIISIETCSI B COOTBETCTBUU ¢ EauHoMN

cuctemoit mporpammuoi nokymenTanuu ('OCT 19.XXX). TOCT 19.101—77 conepXuT BUIBI

MPOTPAMMHBIX JIOKYMEHTOB ISl IPOTPAMMHOT0 00€CTICUCHHSI Pa3JIMYHBIX TUIIOB. B tanHOM

I'OCTe nepeuncnenbl JOKYMEHTBI CIETYIOIUX THUTIOB:
* cneyuguxayusi NOJDKHA COACPXKATh TMEPEYeHb W KPATKOE ONMUCAHWE HA3HAYEHHUS BCEX
(haiimoB mporpaMMHOro oOecriedeHus, B TOM 4Yucie W (ailyioB JOKYMEHTAIMH Ha HETO, U
SBJISICTCSI 00S3aTEIIBHON ISl TIPOTPAMMHBIX CHCTEM, a TaKK€ UX KOMIIOHEHTOB, MMEIOIITUX
CaMOCTOSITEIIbHOE TTPUMEHEHUE;
* gedomocmub Oepaicamenell nooauHHuKos (Koa Buaa nokyMmenta — 05) JoimKHaA coaepKaTh
CIIUCOK TPEANPHUATHA, HA KOTOPBIX XPAHSATCS TMOJJIWHHUKU TPOTPAMMHBIX JTOKYMEHTOB.
HeoOxoaumocTh ATOro JOKYMEHTa OMpEeNsieTCsl Ha 3Tane pa3pabOTKA W YTBEPKICHUS
TEXHUYECKOTO 3aJlaHusl TOJBKO JUIsl TPOrpaMMHOTO OOECHEYEeHHS CO  CIIOKHOM
APXUTEKTYPOI;
* mexkcm npoepammsl (KOJ BUJIa TOKyMeHTa — 12) TOJDKEH COAepkKaTh TEKCT MPOrpaMMBbI ¢
HEOOXOAMMBIMH KOMMEHTapusiMu. HeoOXOIuMOCTh 3TOTO JOKyMEHTa ONpENeIseTcs Ha
aTane pa3paboTKHU U YTBEPKACHHUS TEXHUUECKOTO 3a/1aHHS;
* onucanue npoepammsl (KOJI BUIA TOKyMeHTa — 13) IOJDKHO cOAepiKaTh CBEICHUS O
JIOTHYECKOU CTPYKType M (PYHKIIMOHUPOBAHUHM TNporpammbl. HeoOXoauMOCTh JaHHOTO
JOKYMEHTa TaK)Ke OIMpEeNseTcss Ha dSTamne pa3padOTKU U YTBEPXKICHUS TEXHHYECKOTO
3aaHusl,
* 8e00MOCMb IKCNILYAMAYUOHHBIX O00KYMeHnmos (KOoA BuAa JoKymeHTa — 20) IoikHA
COJIep>KaTh TMepevYeHb OKCIUTYyaTallMOHHBIX JOKYMEHTOB Ha IMPOrpaMMy, K KOTOPBIM
OTHOCSTCS AOKyMeHThl ¢ koxamu 30, 31, 32, 33, 34, 35, 46. Heo6X0AUMOCTbH 3TOTO
JOKYMEHTa TaK)Ke OIMpEeeNseTcss Ha dSTamne pa3padOTKU U YTBEPXKICHUS TEXHHYECKOTO
3aJaHus,
* popmynap (xon Buaa gokymeHnta — 30) JOKEH Colep:KaTh OCHOBHBIE XapaKTEPUCTUKHU
MPOrPaMMHOTO OOeCTIeueHus, KOMIUIEKTHOCTh U CBEJICHHS 00 IKCILTyaTallly MPOrpaMMBl;
* onucanue npumeHnenus (KOJ BUIa JOKyMeHTa — 31) JOIDKHO COJEp)KaTh CBEICHHS O
Ha3HAYEHUH MPOTPAMMHOTO oOecreueHus, 00JacTi MPUMEHEHUs, IPUMEHSIEMBIX METOIaxX,
KJIacce perraeMbIX 3a/1a4, OrpaHUYCHHSIX JJIs MPUMEHEHHUs, MUHUMAalIbHON KOH(UTyparuu
TEXHUYECKUX CPEJICTB;
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* DVKOBOOCMBO CUCEMHO20 npocpammucma (KOJ BUAAa TOKyMEHTa — 32) IO0JDKHO
COJIEpKaTh CBEICHHS I TPOBEPKH, oOecreueHus (PYHKIMOHUPOBAHUS M HACTPOUKH
MPOrpaMMEbI Ha YCIIOBUSI KOHKPETHOTO IPUMEHEHUS;
* pyK08oocmeo npoecpammucma (KoJ BUJa JOKyMeHTa — 33) IOJDKHO COIepkKaTh CBEJICHUS
JUTSL SKCILTyaTallMy IPOrPaMMHOTO 00ecieueHS;
* pyKo8oOocmeo onepamopa (KO BHAA JOKYMEHTa — 34) COIEpKUT CBEIEHUS i
o0ecriedeHus1 MpoLeayphl OOIIEHUS ONepaTopa ¢ BHIYUCIUTEIBHONH CHCTEMON B IpoIecce
BBITIOJTHEHUS TIPOTPaAMMBI;
* onucaHue s13vika (KO BHIA JOKyMeHTa — 35) — ONUCAHUE CHHTAKCHCAa M CEMaHTUKHU
SI3BIKA TIPOTPAMMBI;
* PYKOBOOCMBO NO MEXHUYeCKOMY 00cayxcusanuto (KO BUIa TOKyMeHTa — 46) COIEPKUT
CBEICHHUS ISl IPUMEHEHUS TIPOTPaMMBbI TIPH 00CTYKUBAHUU TEXHUICCKHUX CPEJICTB.
3aganue:
1. Hamucate KkOj TporpaMMm JUIsl PEIICHWS TIIOCTABJICHHOW 3alaud  Ha  s3BIKE
MPOrPaMMHPOBAHWSI, BRIOPAHHOM Ha 3TAIe 3CKU3HOTO POSKTHPOBAHUS.
2. OTnaauTh NPOTpaMMHBIN MOTYJTb.
3. [lonyuuts pe3ynbTaTsl pabOTHI.
4. ObopMHUTH TOKYMEHTAIIMIO K pa3pab0TaHHOMY MPOrPaMMHOMY 0OECTICUCHHUIO.
IHopsiaok BbINOJIHEHHS PA0OTHI
— CocTaBUTh MaTEMAaTHIECKYIO MOJICIh 3a/Ia4H.
Bri6path 1 060cHOBaTh HanboJiee pallMOHAIBHBIN METO/T PellIeHus 3a]auu;
- Pazpabotate anroput™ s permeHus 3a1a49u.
- HamucaTs ¥ OTJIaUTh TIPOTrpamMmy.
®opma npeaocTaBjeHns pe3yibTaTa
— biok — cxema.
— Koa nporpamMmsi.
Kpurepun oueHku:

«OTIUYHO» - TEOPETUYECKOE COJAEp)KaHHE Kypca OCBOEHO MOJIHOCTHIO, 0e3 mpolenos,
yMeHHUsI c(OPMHUPOBAHBI, BCE MPETyCMOTPEHHbIE MPOrpaMMOii yueOHbIE 3a/IlaHUSI BHITIOJIHEHBI,
KayeCTBO UX BBIINOJIHEHUS OIIEHEHO BBICOKO.

—«XO0pOoII0» - TEOPETUUYECKOE COJEepKAHUE Kypca OCBOEHO IMOJIHOCTHIO, Oe3 mpolenos,
HEKOTOpble yMEHHsS C()OpMHpPOBAHBI HEAOCTATOYHO, BCE MPEAYCMOTPEHHBIE MPOrpaMMoOit
y4eOHbI€ 3a/1aHUS BBINOJIHEHbI, HEKOTOPbIE BU/IbI 3a/IaHUI BBITIOIHEHBI C OIIMOKaMHU.

—«Y IOBIETBOPUTENBHO» - TEOPETUYECKOE COJIEpP)KaHHE Kypca OCBOEHO YacTUYHO, HO
po0esibl HE HOCST CYIIECTBEHHOT'O XapakTepa, HeOOXOAUMbIE YMEHHsI pabOThl ¢ OCBOCHHBIM
MaTepuaJoM B OCHOBHOM c(opMHpOBaHbBI, OOJBIIMHCTBO MPETYCMOTPEHHBIX MpPOrpamMMon
oOyueHusi y4eOHBIX 3a/laHUi BBINIOJHEHO, HEKOTOPbIE M3 BBIMOJIHEHHBIX 33/laHUi COJepKatT
OILIMOKHU.

—«HeynoBneTBopuTensHO» - TEOPETUYECKOE COJEp)KaHWe Kypca HE OCBOCHO,
He00X0MMbIe YMEHHS He CPOPMUPOBAHBIL, BHITIOJHEHHbIE YUEOHbIE 3aJJaHusI COAepKaT rpyobie
OILIMOKHU.
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M/IK.01.03 Pa3zpaGorka MOOM/IbHBIX NPHJI0KEHUH

JlabopaTopHoe 3ansitue Ne 1,2,3,4,5 YcTaHOBKa MHCTPYMEHTAPHSA M HACTPOIiKa cpelbl

AJ1s1 pa3padoTKH MOOWJIBHBIX MPHJI0KEHUH

Lean padoThI:

Hayuntbcss QgopMupoBaTh airopuTMbl pa3pabOTKH NPOTPAMMHBIX MOIYyJEH B

COOTBETCTBHHU C TCXHUYCCKUM 3aaHUCM,

PazpabaTsIiBaTh IpOrpaMMHBIE MOJIYJIH B COOTBETCTBUH C TEXHUYECKUM 33aHUEM,
Beimonnsate OTJIAJKY IIPOrpaMMHBIX MoOayJIen c UCII0JIb30BAHUEM

CIICIUAJIM3UPOBAHHBIX ITPOrPaMMHBIX CPCACTB,

BrInonaHsATE TECTUPOBAHUE MPOTPAMMHBIX MOJIYJICH;
OcymecTBIsATh pePakTOPUHT U ONTUMHU3AINIO TPOrPAMMHOTO KO/Ia;
Pa3zpabarbiBaTh MOy IPOTPAMMHOTO 00€CTICUeHUS 171 MOOMIIBHBIX TIaT(opMm.

Boinosinus padorty, Bel Oyaere:
ymemp:

dopMupoBaTh aNTOPUTMBI Pa3pabOTKM MPOTPaMMHBIX MOJYJed B COOTBETCTBUU C
TEXHUYECKUM 3aJJaHHEM.

OreHKa CII0KHOCTH AJITOPUTMA.

Co3zmaBath mporpaMmmy 1o pa3paboTaHHOMY aITOPUTMY KaK OTACIBEHBINR MOIYJIb.
OcyiecTBIATh pa3paboOTKy Koja MPOrPaMMHOTO MOJIYJS Ha sI3bIKaX HU3KOTO YPOBHS M
BBICOKOTO YPOBHEH B TOM YHCIIe [T MOOMIIBHBIX TIAT(HOPM.

BrimmonaaTe OTIIaAKYy U TCCTUPOBAHUEC ITPOTrPpaMMBbI Ha YPOBHE MOIYJIA.

OdopMIATh TOKYMEHTAIMIO Ha TIPOTPAaMMHBIE CPENICTBA.

[IpuMeHsTh HHCTPYMEHTAIBHBIE CPEICTBA OTJIAAKH [IPOrPAMMHOI0 00ECIEUEHHS.
BEIMonHATE ONTUMU3ANNIO U peaKTOPHHT IPOTPAMMHOTO KOJIa.

PaboTaTh ¢ cucTemMOil KOHTPOJISI BEPCHIA.

- PazpabartpiBaTh MOy MPOTPAMMHOI0 00ECTICUCHHUSI 111 MOOMIIBHBIX TUIaT()OopM.

MarepuajibHoOe o0ecriedeHue:

3aganue:

— MynpTUMEIUIHBIE  CpPEeNCTBA  XpaHEHWs, TMepeJadyd ©  [PEICTaBICHHS
nHpopmaIuu.

1.VcranoBka 1 HacTpoiika cpesbl pa3padoTKu

Onucanue NpuiIoKeHMs

ApXUTEKTypa NpUI0KEHUSA

Mogens «JIuzaita-XMLy»

Ucnonszyembie API

YcraHoBKa Ha yCTPOUCTBO

OTtmagka

YcranoButh cpeny pazpabotku Eclipse

http://www.eclipse.org/downloads/

Ycranosuth JDK — Java Development Kit,
http://www.oracle.com/technetwork/java/javase/downloads/index.html

s ycranoBku ADT otkpoiite nanens pacmmpenus cpensl (Install NewSoftware), u
3aTeM B MOSBUBILIEMCsI OKHE 100aBbTe HOBBI IyTh - https://dI-
ssl.google.com/android/eclipse/

Hanee Eclipse BBIMOJIHUT MOKCK TpeOyeMbIX IaHHBIX, U B BBIMAJAIOIEM CITUCKE BbI
cmoxere BeIOpaTth ADT u ycranoButs ero. [locne ycranoBku y Bac nosisButcst AVD
Manager. Ero ox#o 3amyctuts npsimo u3 Eclipse (Window-> Android SDK and AVD
Manager)

Hacrpoiite Virtual Device
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— Ycranosure Bepcun API
HeoOxoaumbie 3HAHUS U HABBIKU

— O6mue npencrasierns 00 OC Android

— 3HAKOMCTBO C MaTepHasioM JeKiuuNe 2

— ba3oBoe 3HaHME A3bIKa IPOrPaMMHUPOBAHUS Java
HeoOxoaumbie MporpaMMHEBIC H allllapaTHBIE CPEACTBa

— TIK mox OC Windows (wu jir000i#1 npyroii, moaxozsimieid st Android SDK)

— YcrpoiictBo mox ynpasinernuem Android wim smynstop Android SDK
0O0630p MpUITOKEHUS

— Pacnonoxxenue 31eMenToB ynpasienus: TablLayout, LinearLayout, RelativeLayout u

GridLayout

— TIlpocreiimue anements! ynpasienus: Button, EditText, TextView

— Cnucok GridView
ApXUTEKTYpa MPUIOKCHUS

OOBIYHO, eclTi MPHJIOKEHHE HE UMEET CIOXKHYIO CTPYKTYpPY, TO B OJHOM COCTOSHHH

MIPUIIOKEHHS UCTIONB3YETCSI TOJIBKO OJWH CTHJIh Pa3MelIeHHs.. MBI pacCCMOTPUM TIPHIIOKEHHE,
KOTOPOE COZEPKHUT B ceOe MHOTO paziIHyHBIX layouts. JloCTHYB 3TOT0, MOKHO TYTEM CO3IaHUs
B KauecTBe TyaBHOro layout, TabLayout, y koToporo kaxiplii tab umeer cBoil cmoco6
pa3MeIeHusl.
1 TabLayout —

e Tabl:-> LinearLayout.

e Tab2: -> RelativeLayout.

e (ITab3: -> GridLayout.
Apxurektypa Tabl
Hutepdetic myist paboThl ¢ 1aToit B AHApOUE
KomnoHneHTsI
-TextView - mpocToe TEKCTOBOE T0JIe, B KOTOPOM OYyJeT 0TOOpaKaThCsl TEKYINAs WK PyYHYIO
yCTaHOBJICHHAs J1aTa.
- Button - kHomka, KoTOpas WHULIMHpYET TmosBiIeHHWE okomka DitaPicker, B koTopom
oToOpaxkaeTcs Tekyllas naTa. B okHe CTaHIApTHO €CTb KOHTPOJIBI MO3BOJISIOUINE U3MEHHUTH
nary.
Apxutekrypa Tab2
Hexotopsie BumxeTsr UL
| KoMnoHEHTHI.
-TextView - TekcTOBOE IMoJIe 0TOOpaXKaroIee CTATHUECKYI0 HH(DOPMAIIHIO.
-EditText - TekcToBOE MOJIE C MOAACPIKKOM PEIAKTHPOBAHUS.
-Button - knonka OK.
-Button - kaonka Cancel.
- Spinner - BeIagaroOIIKil CIIMCOK ¢ 00pabOTKOM COOBITHS BBIOOpA.
Apxurektypa Tab3
I'paduaeckre 0oOBEKTHI (KAPTUHKH) Pa3MEIICHHBIE B BUJIC TaOIHIIbI
KoMnoHeHTs!.
-GridView — mpezcraBieHre, 0TOOpaXKaroliee 3JIEMEHThI B IBYMEPHON CETKE C MOICPIKKON
BEPTUKAIBHOTO WM TOPU3OHTATBHOTO CKpoOJia. OJEeMEeHTHI, acconuupoBanHbie ¢ Grid
MIpe/ICTaBJICHUEM, OJKHBI ObIThH MpeACcTaBIeHbI ¢ moMolIbio ListAdapter.
Juzaita-XML
-TpamunonHoe pasnenenue koaa (Java) u pecypcos (XML) — nu3aiiHa, CTpOK U T.1I.
-Y100HO ympaBiiTh pecypcamu
-YrpolieHue JIoKaau3auu
-Paznenenue paboThl mporpamMmucTa u Ju3aiiHepa
Hcnons3yembie API
Date Picker — Bumket mo3Bosnstoniuii paboTaTh
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Co3naTh 3TOT BUIKET MOXKHO IIPU MOMOILM KOHCTPYKOpa:

-DatePickerDialog(Context, DatePickerDialog.

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

Y CTaHOBHTH JJaTy MOXKHO IPH MTOMOIIY 00BEKTa CIyIIaTess
DatePickerDialog.OnDateSetListener () , KkOTOpblii BBbI3BIBACTCS BCSKHIA pa3, Korua
MOJIb30BaTENh HAXUMAET Ha KHOMKY «Sety. Peamusys wmeron »sK3eMmIuisipa CiryliaTesst
OnDataSet(DataPicker,year, month, day), Mbl cMOXKeM HOJIYYHTh JaHHBIC O JaTe U3 BHHKETA U
B JaJIbHEHIIeM pa60TaTb C HUMU.

G Tuesday, December 28,
2010

4 - 4
Decf 28 § 2010

Kommonetsr Tab2

Spinner — 3TO BU/PKET MOXOKHWH Ha BBIMAMAIONIMA BHHU3 CIIMCOK, OTOOPaXKArOIIUN OIUH
AJIEMEHT U TI03BOJISIOLINI BBIOPATh JII000N JPYTOil, Cpen COEPKUMOro pacKphIBAIOLIETOCS
CITHMCKA.

- Spinner B mporpamme MOXHO CO3aTh ¢ TOMOIIIbI0 KOHCTPYKTOPOB:

-Spinner(Context, int mode) — mapamerp Mode mo3BosisgeT 3a7aTh CIOCOO OTOOpaKEHUS
aneMmenToB cicka MODE DIALOG unu MODE _DROPDOWN.

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

DneMeHThl CIHHHEpa OIpenesstoTes Kiaccom Adapter, a 3aTeM HPHUCOEAUHSAIOTCS K HEMY C
nmomoInbio Metoga SetAdapter(adapter).

Tab Layout

PaccMoTpenne CTPYKTypbl TPHUIOKEHHS HAadyHeM ¢ TpadUyecKuX KOMIIOHCHTOB. B
npuiokeHnn Bce kommoHeHThl Ul ompenenstorcss B xml daitne. OCHOBHBIM MEHEIKEPOM
pasmelneHus B mpumMepe ssisercs Tab- layout.

Hcnonp30BaTh MEHEDKEP 3aKJIaZ0K MOYKHO JABYMS TIOJIXO/IaMU:

- MoXXHO co3/1aTh TPEICTABICHHS IS KaXIOW 3akiagkd B oaHoi  Activity(dpopma
MPHIIOKECHHS ), a 3aTeM NpHUIEeNuTh ux K TabHost.

-Mo>KHO omucath MPEICTaBICHUSI KOHKPETHBIMU Activity W uepe3 riaBHbIH Activity cBsI3aTh
nx ¢ TabHost.

B npunoxennn ncnons3yercs nepBoii moaxon (cm. Puc.).
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Actvry

TabiHou

Tt W gt

Framel st

fataContemt

YcTraHoBKa Ha yCTPOWCTBO U OTJIAJIKa
[Iponenaiite cnenyromue Mmard, 4YToObl MOCMOTPETh MPEABAPUTENHHO IOATOTOBIEHHOE
MIPUJIOKEHHE B ICHCTBHM.
1). Umnopt npunoxenus. 3arpysute npumep u3 karauora lab01 ¢aiina labAtom?21.rar.
2). 3ammycK NpUJI0KEHUSI.
Run as->Androidapplication
B pesynbTare mpoekT mepecTpouTcs U 3amycTuTcs npuiiokenue. [locne 3arpyske smymstopa
MOXHO YOEIUTBCSI B PabOTOCIIOCOOHOCTH MPOTPaMMBl M TPOAHAIU3UPOBATH €€ KO IO
OIHCaHUIO PabOTHI.
IHopsiaok BbINOJIHEHHS PA0OTHI
— CocraBUTh MaTEMaTHYECKYIO MOJIETb 3aJauu.
Bri6pats 1 000cHOBaTH HanbOJIEE PAIIMOHATIBHBIN METOT PEIICHHMS 3aa4H;
- Pa3paboraTe anroputm A peuieHus 3aaaun.
- Hanucats u oTiiaguTh nporpammy.
dopma npeaocTaBIeHHs pe3yabTaTa
— biok — cxema.
— Koa nporpamMmsi.
Kpurepun oueHku:

«OTIUYHO» - TEOPETHYECKOe COJEp)KaHHE Kypca OCBOCHO MOJIHOCTHIO, 0e3 mpolenos,
yMeHus1 cOPMHUPOBAHBI, BCE MPEITyCMOTPEHHbIE MPOrpaMMOiil yueOHbIEC 3a/laHUSI BHITIOJIHEHBI,
KayeCTBO UX BBIINOJIHEHUS OIICHEHO BBICOKO.

—«XO0poII0» - TEOPETUUYECKOE COJEepKAHUE Kypca OCBOEHO IMOJIHOCTHIO, Oe3 mpoOenos,
HEKOTOpble yMEHHsS Cc(HOpMHpPOBAHBI HEAOCTATOYHO, BCE MPEAYCMOTPEHHBIE MPOrpaMMoOit
y4ueOHbI€ 3a/I1aHUs BBINOJIHEHbI, HEKOTOPbIE BU/IbI 3a/IaHUH BBITIOIHEHBI C OIIMOKaMH.

—«YIOBIETBOPUTENBHO» - TEOPETUYECKOE COJIEpP)KaHHE Kypca OCBOEHO YacTUYHO, HO
poOeibl HEe HOCST CYIIECTBEHHOTO XapakTepa, HeOOXOAUMBbIE YMEHHsI pabOThl C OCBOCHHBIM
MaTepuaJoM B OCHOBHOM c(opMHpOBaHbBI, OOJBIIMHCTBO MPETYCMOTPEHHBIX MpPOrpamMMon
oOyueHusi y4eOHBIX 3a/laHUM BBINIOJHEHO, HEKOTOPbIE W3 BBIMOJIHEHHBIX 33/IaHUN COJepXKaT
OILIMOKHU.

—«HeynoBneTBopuTensHO» - TEOPETUYECKOE COJEp)KaHWe Kypca HE OCBOCHO,
HE00X0IMMble YMEHUS He c(pOpMUPOBaHbI, BHIITOJHEHHBIE yUeOHBIE 3a/laHUsI COJlepKaT rpyoble
OILITMOKHU.

JlaGopatopHoe 3ansaTHe Ne 6,7,8,9,10,11 YcraHoBka cpeabl pa3padoTKu MOOHIBHBIX
NPHJI0KEHUI ¢ IPUMEHEHHEM BUPTYAJIbHOM MAIINHBI
Leas padoThI:

—  Hayuutbcs ¢opmupoBaTh anropuTMbl pa3padOTKH IMPOrpaMMHBIX MOAYyJEH B
COOTBETCTBUU C TEXHUYECKUM 3a/IaHUEM,;

- Pa3pa6aTLIBaTB IIPOrpaMMHBIC MOJYJIM B COOTBETCTBHUHU C TCXHUYCCKHUM 3aJaHHUECM,
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—  BpimonHATs OTJIAJKY IIPOrpaMMHBIX MoayJen c HCIIOJIb30BAHUEM
CIELMAJIU3UPOBAHHBIX IIPOIPAMMHBIX CPEJICTB;
BBINOIHATE TECTUPOBAHUE NPOIPAMMHBIX MOJYJIEH;
- OcymiecTBAsATh peaKTOPUHT U ONTUMH3AINIO TPOrPAMMHOTO KO/,
PazpabaTpIiBaTh MOy 1M IPOrPAMMHOTO 0OecrieueH s ISl MOOUIIBHBIX TUIAT(HOPM.

Boinosinus padorty, Bel Oyaere:

ymemp:

— @opMHUpOBaTh AITOPUTMBI Pa3pabOTKHM TPOrPaMMHBIX MOJYJIEH B COOTBETCTBUH C
TEXHHUYCCKUM 3aJaHUEM.

— OueHka CII0)KHOCTH alTOPUTMA.

— Co3zmaBaTh mporpaMmy 1o pa3pabOoTaHHOMY aJTOPUTMY KaK OTJEIbHBINA MOTYb.

— OcymecTBIATh pa3pabOTKy KoAa IMPOrpaMMHOIO MOIYJIS Ha S3bIKaX HU3KOTO YPOBHS U
BBICOKOT'O YPOBHEW B TOM UHCIIE JUIsi MOOMIIBHBIX IIAT(HOPM.

— BBINOMHATE OTIAAKY M TECTUPOBAHUE NIPOIPAMMBI HA YPOBHE MOYJIS.

—  OdopMsaTh JOKyMEHTAILIMIO Ha TIPOTPaMMHEIE CPEJICTBA.

— IlpuMeHATs HHCTPYMEHTAIbHBIE CPEACTBA OTIIAJAKNA IPOTPAMMHOTO 00ECTIEYeHHSI.

— BHIMOMHATE ONTUMH3AIUIO U PehaKTOPHHT IIPOTPAMMHOTO KOJa.

— PabotaTh ¢ cucTeMoil KOHTPOJIS BEpCUH.

- PazpabatpiBaTh MOIYJIH MPOTPAMMHOI0 00ECTICUCHHUSI 11 MOOMITBHBIX TUIaT(hopM.

MarepuanbHoe o0ecrieyeHue:
— MynbTUMeIUHBIE  CpPEACTBA  XPAaHEHWs, Tepefadyd W TPEJCTABJICHUS
nHpopMannu.
3ananmue:
1.YcranoBka u 3amyck rocteBoit OC B BupTyanpHoi Mammue VirtualBox. Bupryanbabie
MaIllMHbI TIOIJIEP’)KUBAIOT YCTaHOBKY Kak ¢ [ISO-00pa3a, Tak u ycranoBounoro aucka OC. s
ycTaHoBKkH ucnonibzyeM [SO — o6pa3 oneparmonHoit cucrembl Ubuntu (Linux) ubuntu-11.10-
desktop-i386.iso.
—  VYkaxeM manky Juisi BAPTYaJbHbIX MaIlIKH.
— HeoOGxomguMo co3maTe BUPTYaldbHYIO MallMHY, HCNoab3ys VirtualBox (VMware
Workstation, Player umu apyroe I1O Ha BeiOOp). YCTaHOBUTH M 3aITyCTHTh TOCTEBYIO
OC Linux (Juctpubytur Linux 1160 mpeniokeHHbIN, MO0 Ha BHIOOpP JIFOOOW Apyron
— Linux Mint, Ubuntu, Debian...). B kauecTBe MMeHH IOJB30BATES MCIOJB30BaTh
CBOIO (aMmIIIMI0, Tapoib — Bamie uUMs. JIOMONHUTENbHO peajan30oBaTh 3aJaHue IO
BapuaHTy. B oT4er BKIIOYUTH ONHCAHHE IHpoIecca YCTAaHOBKH, HACTPOMKHU
BUpTyansHOU MamuHbl 1 OC, COMPOBOXK/1asi CKPUHIIOTAMH.
1.Ucnonb3ys mnpoBogHuk (aiinoB Nautilus co3mate B kartanore /home/umsmnonb3oBarens/
Manky ¢ Ha3BaHHEM MpeaMeTa, rae OyayT COIAep>KaThCs OTYETHI MO JTaOOPATOPHBIM padoTaM.
Takke HayduTbCs MPOU3BOJUTH OCHOBHBIE ONepanuu Hal ¢ailaMu, BKIIOYAs CO3JaHUE,
KONUpPOBaHUE, MepeuMeHoBaHue ¢aiioB u yaaneHue. OTcopTHpoBaTh (ailpl MO UMEHHU.
2.Mcnonb3ys mpoBoaHuK QaitnoB Nautilus cozmate B karanore /home/mmsimonb3oBaTens/
ManKy Juig XpaHeHus n300pakeHuid. Takke Hay4YUThCsA MPOU3BOAUTH OCHOBHBIE ONEPALlUU HaJ
¢aitmamMu, BKJIIOYAs KOMHpPOBaHHE, MeperMMeHoBaHue (aiinoB u ynanenue. OTCOpPTUPOBATH
¢aiinel Mo paszmepy.
Ilopsinok BbINOTHEHNUS] PA0OTHI
— CocTaBUTh MaTeMaTHYECKYIO MOJIETh 3a]Iauu.
— Hanwucatps ko mporpamm Ajs pelieH sl OCTaBICHHON 3a/1a4i Ha SI3bIKE
MPOrpaMMUPOBAHMS, BHIOPAHHOM Ha ATare 3CKU3HOTO MPOSKTUPOBAHUS
— OTtnaguTh MpOrpaMMHBINA MOTYITb.
— TlomyuuTh pe3yabTaThl pabOTHI.
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—  OdopMuUTh JOKYMEHTAINIO K pa3pad0TaHHOMY IPOTPAMMHOMY O0OECTICUEHHUIO.

®opMma npeoCcTABJICHHUS pPe3yabTaTa
— bnok — cxema.
— Koxa nporpammel.
Kputepuu onenkn:

«OTIUYHO» - TEOPETUYECKOE COJAEPKAHHME Kypca OCBOEHO IOJIHOCTHIO, 0e3 mpoOenos,
yMeHHs ¢(hOPMHUPOBAHBI, BCE MPEAYCMOTPEHHBIE POTPAMMOi y4eOHbIe 3aJaHHsI BHITIOJIHEHBI,
KayeCTBO UX BBIIOJIHEHUS OLIEHEHO BBICOKO.

—«XOpomIoy» - TEOPETUIECKOE COJEepKaHUE Kypca OCBOCHO IMOJHOCTHIO, 0€3 MpoOeos,
HEKOTOpble yMEHHsS C(OpMHpPOBAHBl HEAOCTATOYHO, BCE MPEAYCMOTPEHHBIE IPOrpaMMOi
y4ueOHbI€ 3a/1aHUs BBINOJIHEHbI, HEKOTOPbIE BU/IbI 3a/laHUH BBITIOTHEHBI C OIIMOKaMHU.

—«Y I0BIETBOPUTENBHO» - TEOPETUUYECKOE COJIEpP’)KaHHE Kypca OCBOEHO YacTUYHO, HO
MpoOEIIbl HE HOCST CYIIECTBEHHOI'O XapakTepa, He0OXOAUMbIe YMEHHsI pabOThl ¢ OCBOEHHBIM
MaTepuajoM B OCHOBHOM c(opMHpOBaHbI, OOJIBIIMHCTBO MPETYCMOTPEHHBIX MpOrpamMmon
oOyueHusi y4eOHBIX 3a/laHUl BBIMOJIHEHO, HEKOTOPbIE W3 BBIIIOJIHEHHBIX 3a/laHUM CcoJlepKaT
OLLIMOKH.

—«HeynoBneTBopuTenbHO» - TEOPETUYECKOE COJEp)KaHHWE Kypca HE OCBOEHO,
HeoOX0MMbIe YMEHHS He CPOPMUPOBAHBI, BHIIIOJHEHHbIE YUEOHbIE 3aJJaHusI coAepKaT rpyobie
OLINOKH.

JlabopaTopHoe 3ansitue Nel2Co3nanue IMyJIITOPOB M MOJK/II0YEHHE YCTPOKHCTB.
JlabopaTropHnoe 3ansiTue Nel3 Hacrtpoiika peikuma TepMuHasa.

eab paboThI:
Hayuutbcs ¢opmupoBarth anropuTMbl pa3paboTKH MPOTpaMMHBIX MOAYJIEH B
COOTBETCTBUU C TEXHUYECKUM 3a/IaHUEM;
Pa3pabarbiBaTh mporpaMMHbIe MOAYJIM B COOTBETCTBUU C TEXHUYECKUM 3aJaHUEM;
—  BrpmonuaTe OTJaJIKY MIPOrPaMMHBIX MoTyJiei c HCIIOJIb30BAHUEM
CHeIHaTM3UPOBAHHBIX POTPAMMHBIX CPE/ICTB;
BoInonHsATe TecTUpOBaHUE IPOTrPAMMHBIX MOAYJIEH;
—  OcymecTBaiTh pehakTOPUHT U ONTUMH3AIUIO IPOrPaMMHOTr0 KOJIa;
Pa3pabarbiBaTh MOy IPOrPaMMHOT0 OOecTieueHust A1l MOOUIIbHBIX MIIAaTHOPM.

Boinosnus padory, Bbl Oynere:

ymembp:

— @®opMupoBaTh AIMMOPUTMBI Pa3pabOTKH MPOrPAaMMHBIX MOIYJIEH B COOTBETCTBHHU C
TCXHHUYCCKHUM 3aJJaHUCM.

— OueHka CIOXHOCTH aJIrOpUTMA.

— Co3znmaBaTh IporpaMmy 1o pa3paboTaHHOMY alTrOPUTMY KakK OTIENbHBIA MOJIYJIb.

— OcymecTBIATh pa3padOTKy KoAa MPOrPaMMHOTO MOXYJS Ha S3BIKaX HU3KOTO YPOBHS U
BBICOKOI'O ypOBHGfI B TOM YHUCJIC IIA MOOMIIBHBIX l'IJ'IaT(l)OpM.

— BrumomsaTs OTIIaKy U TCCTUPOBAHUE ITPOrpaMMbl Ha YPOBHE MOOYJIA.

—  OdopMIsTh TOKyMEHTAINIO Ha TPOrpaMMHBIE CPEZICTBA.

— HpI/IMeHSITI) HUHCTPYMCHTAJIbHBIC CPEACTBA OTJIIAAKHU ITPOTrPaAMMHOI'O obecrieueHus.

— Brumonsats OIITUMH3AIUIO 1 pe(l)aKTOpI/IHF nporpaMMHOTro KoJa.

— PaGoraTh ¢ cucTeMoil KOHTPOJIS BEPCHIA.

— PazpalaTbIBaTh MOYJIM IPOrPAMMHOT0 0OecieyeHHs U1l MOOWIIBHBIX MIaT(opM.

MarepuajabHoe obecnedyenne:
— MynbTUMequiiHBIE  CpPeICTBA  XpaHEHHs, TMepefayd H  IPEICTaBICHUS

uHpOpMaIINH.
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3ananmne:
— Cozpnate smynsitop Android.
— Hacrpouts smyiarop.
IMopsaaox BbINOJTHEHHS] PA0OTHI
1. 3amycrute Android Studio, B BepxHeM mMeHto BeiOpath T00Ils->Android->AVD
Manader. B nem naxkats kHomky Create Virtual Device...

Run Vi elp
§(f Iesks&Contets ‘L e ?
Generate JavaDoc...
New Scratch File... Ctrls Alt« Shift+ Insert
IDE Scripting Console
& Groovy Console...

3 com

§ Sync Project with Gradle Files
W Android Device Monitor

& SDK Manager
V' Enable ADB Integration
@ Theme Editor

(¥ Google App Indexing Test

(g J TS 49+ 80 mdp a Jodrd 60 (Goo.. W6 @ P s

CoapaHo paHee

Co3gaaum HOBOE BUPTYarnbHoOe

YyCTPOWCTBO

| Create Vit Do | -3

2. B Category Beibpats Phone.
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3. TlepemMeHOBaTh BUPTYyaJIbHOE YCTPOICTB, CMEHHTH pa3Mep dKpaHa, BEPCUIO aHIPOHIA.

‘ AVU Narve l Calony Porniss A ) I AVD
7] oty Mo RT g N -, st o7 e
L, Moo Aot 6000 » O
Sentp nze
- Scve ase - |
Ot D ] \ YTo TO NOMEHATL
Brmee Lantncape

Emutned Guapbuis [ . /
e brarrm 2 tstse Do Frame

/// 33“A9M B AONONHUTaNbHble
B it v, HacTponkn

poma) || [ N

4. Hactpouts nononauteabno Show Advances Setting, Ha KOTOpo#i OyayT MOKa3aHbl
AIIEMEHTBI HACTPOMKH KaMepbl, CETH, MOXHO PEryJIHpOBaTh 00BEM ONEepPaTHBHON
namsTy, pazmep SD CARS.
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5. Ilpu cozmanuu HoBOTO AVD, Cco3maeTcsi HOBOE BUPTYyaIbHOE YCTPOMCTBO.

6. 3amycTUTh BUPTyaJlbHOE YCTPOICTBO.

A Virtusl Device Manager

‘H Your Virtual Devices
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Otuer o npoenanHoN padoTe.

Kpurtepuu onenku:

«OTIMYHO» - TEOPETUYECKOE COAEPIKaHUE Kypca OCBOEHO MOJHOCTHIO, 0e3 mpobenos,
yMeHHUs1 c(OPMHUPOBAHBI, BCE MPEILyCMOTPEHHBIE MPOrPaMMOii yueOHbIe 3aJaHHs BBIMOIHEHBI,
Ka4eCTBO MX BBITIOJHEHUS OLIEHEHO BBICOKO.

—«XO0poI10» - TEOPETUUYECKOE COJEpKAHUE Kypca OCBOEHO IOJIHOCTHIO, Oe3 mpoOenos,
HEKOTOphIe yMEHHUs c(HOpPMUPOBAHBI HEJOCTATOYHO, BCE MPEIYCMOTPEHHBIE MPOTrPaMMOii
y4eOHbIe 3a/IaHHsI BHITIOJTHEHBI, HEKOTOPBIC BUIBI 3a/JaHHUI BBITIOIHEHBI C OIIUOKaMH.

—«Y 10OBIETBOPUTENBHO» - TEOPETUUYECKOE COJIEP’KaHHE Kypca OCBOEHO YacTUYHO, HO
npoOesbl He HOCAT CYIIECTBEHHOT'O XapakTepa, HeOOXOAMMbIe YMEHHs paObOThl ¢ OCBOCHHBIM
MaTepHaIOM B OCHOBHOM C(OPMHPOBAHBI, OOJBIIMHCTBO TMPEAYCMOTPEHHBIX MPOrpaMMOi
o0y4yeHHs y4eOHBIX 3aJlaHUH BBITIOJHEHO, HEKOTOpPHIE W3 BBIITOJHEHHBIX 33aJaHUN COJEpXKAaT
OIIIHOKH.

—«HeynoBnerBopuTenbHO» - TEOPETUYECKOE COJEp)KaHHWE Kypca HE OCBOEHO,
HeoOX0MMble YMEHHS HE CPOPMUPOBAHBI, BHIIIOJHEHHbIE YUEOHbIE 3aJJaHMsI cOAepKaT rpyobie
OIIIHOKH.

JlabopaTropHnoe 3ansiTue Neld Co31aHue HOBOTO POEKTA.
JladopaTopHoe 3ausitue Nel5 M3yueHne 1 KOMMEHTHPOBAaHUE KO/IA.
JlabopaTropHnoe 3ansiTue Nel6 U3meHeHne 3jieMeHTOB Iu3aiiHA

eab paboThI:
- Hayuutbcss ¢opmupoBaTh anropuTMbl pa3paboTKH MPOTpaMMHBIX MOAYJIEH B
COOTBETCTBUU C TEXHUYECKHUM 3a/IaHUEM;
Pa3pabarbiBaTh mporpaMMHbIe MOAYJIM B COOTBETCTBUU C TEXHUYECKUM 3aJaHUEM;
Boinmonuate OTJaJIKY MIPOrPaMMHBIX MoTyJiei c HCIIOJIb30BAHUEM
CHeIHaTM3UPOBAHHBIX IPOTPAMMHBIX CPE/ICTB;
—  BbINoaHATE TECTUPOBAHKME MPOTPAMMHBIX MOJTYJIEH;
OcyiecTBiATh pe)akKTOPUHT U ONTUMH3ALUIO IPOrPaMMHOTI0 KOJ1a;
- Pa3pabarbiBaTh MOAYJIHM IPOrPaMMHOT0 OOecTieueHust A1l MOOUIIbHBIX MIIaTHOPM.

Boinosnus padory, Bbl Oynere:

ymemp:

— @®opMmupoBaTh AIMMOPHUTMBI Pa3pabOTKH MPOTPAMMHBIX MOJYJIEH B COOTBETCTBHUHU C
TCXHHUYCCKHUM 3aJJaHUCM.

— OreHka CII0KHOCTH aJITOPUTMA.

— Co3znmaBaTh mporpaMmy 1o pa3paboTaHHOMY alTrOPUTMY KaK OTIENbHBIA MOIYJIb.

— OcymecTBIATh pa3padOTKy KoAa MPOrpaMMHOTO MOXYJS Ha S3BIKaX HU3KOTO YPOBHS U
BBICOKOTO YPOBHEW B TOM YHCJIE I MOOUIIBHBIX TIATHOPM.

— BpINOMHATE 0TIAAKY U TECTUPOBAHUE MPOrPaMMBbI HA YPOBHE MOJTYJIA.

—  OdopMIsTh TOKyMEHTAINIO Ha TPOrpaMMHBIE CPEZICTBA.

— IIpuMeHATH MHCTPpYMEHTANBHBIE CPENICTBA OTIIAKH IPOTPAMMHOTO 00ECTICUCHHUS.

— BrmomHsaTs onTHMH3ANNIO U peaKTOPHUHT MPOTrPaMMHOTO KOa.

— PaGoraTh ¢ cucTeMoil KOHTPOJIS BEPCHIA.

— Pa3palaTbIBaTh MOYJIM IPOrPAMMHOT0 0OecrieueH s It MOOMIIbHBIX MIIaT(GOpM.

MatepuajibHoe o0ecrnieyeHune:
— MynpTUMenUiiHBIE  CcpelCcTBa  XpaHEHMs, MepeJauyd M [PeICTaBICHHS
UH(pOpPMaLINH.
3amanmue:
1.
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— Co3znaTh HOBBIN IPOEKT.

— Co3znaTh HOBOE IIPUJIOKEHUE.

— Jlo6aBUTH 3JIEMEHTHI YIIPABJICHUS B IPHIIOKCHHE.
— 3amycTuTh NPUIOKEHHE.

JIaGopaTopHOE 3aHATHE IPEICTABICHA HA PUCYHKE.

[IpuMep UTOroBOTO pe3yIbTaTa BBHITIOTHEHHS JJA00PATOPHOM pabOTHl M300paKEH HA PUCYHKE

CyuraTe

i 9:58

PucyHnok — Bug utoroBoro pe3ysbTara BBITIOITHEHHS J1a00paTopHOM paboThl N1
3aganue 2

— Co3narb HOBBIM MTPOEKT.

— U3yuuts pa3meTky.

— M3yuuts pacnonoxeHue 3J1eMEHTOB Ha SKpaHe.

— M3y4uth HOBBIE AJIEMEHTHI YIIPABICHUS.

— Hanonuuts IIPHIIOKCHUC 9JICMCHTaMHU YHpaBJICHU C HCIIOJIBb30BaHUCM

KOMIIOHOBKH.

[Ipumep uTOroBOro pe3ynbTaTa BbIIIOJIHEHUS J1a00paTOPHOM paboThl H300paKeH Ha PUCYHKE.
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il
IALAYM

OTKPbITble

[:] MNoxywars

D Mocnare

E] Mpovsrars cramsio

D MNowrpare 8 dota 2

IHopsiiok BHINOJIHEHHS PA0OTHI
— Hamucate xonx mporpamMMm i pellieHUs TOCTaBJICHHOW 3ajJauyd Ha  SI3bIKE
MPOrpaMMUPOBaHMsI, BHIOPAHHOM Ha 3Tare 3CKU3HOTO POEKTUPOBAHUS.
— OTmyaguTh MPOrpaMMHBIN MOJYJIb.
— Ilonyuuts pe3ynbraThl pabOTHI.
—  OdopMuTh TOKYMEHTAIMIO K pa3pabOTaHHOMY ITPOrPaMMHOMY 00€CIIEYEHHUIO.
®opMma npeaoCcTaBICHUA pe3yabTaTa
— bnok — cxema.
— Koa nporpamMmsi.
Kpurepun oueHku:

«OTIMYHO» - TEOPETUYECKOE COAEp)KaHUE Kypca OCBOEHO IOJHOCThIO, 0e3 mpoOenos,
yMeHHs ¢()OPMHUPOBAHBI, BCE MPEAYCMOTPEHHBIE IPOrPAMMON y4eOHbIE 3aJaHHsl BBITIOJIHEHHBI,
Ka4eCTBO UX BBIIIOJIHEHUS OLICHEHO BBICOKO.

—«XOopouIo» - TEOPETUYECKOE COJEpKAHUE Kypca OCBOCHO IMOJHOCThbIO, O€3 ImpoOenos,
HEKOTOpble yMEHHUs c(HOpMUPOBaHBl HEJOCTATOYHO, BCE IPEIYyCMOTPEHHBbIE IPOrpamMMOil
yueOHbI€ 3aJaHHs BBIIOJIHEHbI, HEKOTOPbIE BH/Ibl 33JaHUH BBIITOJHEHBI C OLIMOKaMU.

—«Y IOBIETBOPUTENBHO» - TEOPETUYECKOE COJIEP)KAHHE Kypca OCBOEHO YacTH4YHO, HO
po0esbl HEe HOCAT CYIIECTBEHHOI'O XapakTepa, HeOOXOAMMbIE YMEHHsI pabOoThl ¢ OCBOCHHBIM
MaTepUaioM B OCHOBHOM C(OPMHPOBAHBI, OOJIBIIMHCTBO MPEAYCMOTPEHHBIX POrpaMMOii
o0yuyeHHs y4eOHbIX 3aJlaHHi BBIIOJIHEHO, HEKOTOpPbIE M3 BBINOJHEHHBIX 3aJaHUH colepxKar
OILIMOKHU.

—«HeynoBneTBOpuTeNbHO» - TEOPETUYECKOE COJIEP)KaHHWE Kypca HE OCBOEHO,
HE00X0IMMble YMEHUS He c(pOpMUPOBaHbI, BHIIIOJHEHHBIE yUeOHBIE 3a/laHUsI COJlepKaT rpyoble
OILIMOKHU.
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JlaboparopHnoe 3ansaTie Nel7 O0pa6oTka cOOBLITHI: MOACKA3ZKHA
JladopaTopHoe 3ansitue Nel8 O0padoTka coObITHI: IBETOBAS UHANKAIUSA
JladopaTopHoe 3ansitue Nel9 IloaroroBka cTaHIapTHHIX MOy e
JlabopaTopHoe 3ansitue Ne 20 O0padoTka coObITHII: IepeKJII0YeHHEe MekKAY IKPaHAMH

Hean padoTbI:
—  Hayuuthcs QopMHUpOBaTH anTOPUTMBI pa3pabOTKU MPOTPaAMMHBIX MOJYJICH B
COOTBETCTBUU C TEXHHUUYECKHUM 3aJJaHUEM;

Pa3pabarbiBaTh IporpaMMHBIC MOIYJIH B COOTBETCTBUU C TEXHUYCCKUM 3aaHUEM;

Brinonansate OTJIAJIKY MIPOTrPaMMHBIX MOIyJei c UCIIOJIb30BAHNUEM
CHeIUATU3UPOBAHHBIX POTPAMMHBIX CPEJICTB;

BrInoaHATE TECTUPOBAHUE MPOTPAMMHBIX MOJTYJICH;

OcymiecTBIsATh peakTOPUHT U ONTUMHU3AINIO TPOrPAMMHOTO KO/,

PazpabarbiBaTh MOy M IPOTPAMMHOTO 0O€CTIeUeHUS 171 MOOMIIBHBIX TUIaT(hopMm.

Boinosinus padorty, Bol Oyaere:

ymemb:

— @opMuUpOBaTh AITOPUTMBI Pa3pabOTKH TPOTPaMMHBIX MOJYJEH B COOTBETCTBUH C
TEXHHUYCCKUM 3aJaHUEM.

— OrenHka CII0)KHOCTH alTOPUTMA.

— CosgaBats IporpamMmy 10 pa3padOTaHHOMY JITOPUTMY KaK OTIEITHHBIA MOIYJIb.

—  OcymecTBisITh pa3paboTKy Koja MPOTPaMMHOTO MOAYJS Ha SI3bIKaX HU3KOTO YPOBHS H
BBICOKOTO YPOBHEH B TOM YHCIIE [Tt MOOMIIBHBIX TIAT(HOPM.

—  BrimonaaTe OTIIaAKY U TECCTUPOBAHUE IMTPOTrpPpaMMBbl Ha YPOBHE MOIYJIA.

—  OdopMasaTs TOKyMEHTAINIO Ha TPOrpaMMHBIE CPEZCTBA.

—  IlpuMeHSITh HHCTPYMEHTAIBHEIE CPEICTBA OTIAAKH IIPOTPaMMHOT0 00ECIICUCHUSI.

—  BoINOIHATE ONTUMH3ALMIO U Pe(QAKTOPUHT MPOrPaAMMHOTO KOJa.

— PaboTtaTh ¢ cucTeMOI KOHTPOJISI BEPCHIA.

- PazpabartpiBaTh MOIYIM MPOTPAMMHOI0 0OCCTICUCHHS 1T MOOMIIbHBIX TUIaT()OpM.

MarepuajibHoOe o0ecriedeHue:
— MynbpTuMenuiiHple  CpeAcTBa  XpaHEHUs, INepefadyd U IPEICTaBJICHUS
nHpopmaIuu.

3aganue:
1.

— Jlo6GaBuTh BTOPYIO CTPAHUILY JJIs IPUIIOKEHUS.

— N3yuuTb HOBBIE 3JI€MEHTHI YIIPABIICHUS.

— J1o6GaBUTH KHOIIKU, KOTOPbIE OyAyT OCYIIECTBISATH HABUTALIUIO.
— CoznaTh HaBUTALMIO MEKIY CTPaHULIAMU.
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CosagaHue Hasurauum mexay crpaHuuamm

NPUNOXEeHUA

Pucynox — Bun CT_‘paHI/IHI)I 1abopaTopHOI pabOThI

Pe3y.]'II)TaTOM BBITIOJTHCHUA I[aHHOfI pa6OTI>I ABIACTCA HOBad CTpaHUIA B MNPUIOKCHHU C
OJICMCHTAMHU YIPABJICHWA W HOBBIC KHOIIKM Ha 00eunx CTpaHHULIaX, KOTOPBIC OCYHICCTBJIAIOT
HaBUTallUIO MCKY 3TUMHU CTPpaHULIAMHA

IIpumep UTOTOBOTO pe3yIbTaTa BRIMOJHEHUS JTa00OPATOPHOU pabOTHl M300paKEH Ha PUCYHKE

Iopsinok BbINMOJIHEHHSI PA0OTHI

Hammcarp xom mporpamMm i pemICHHS TIOCTABJICHHOW 3a7add  Ha  SI3bIKE
MIPOTrpaMMHUPOBAHUS, BHIOPAHHOM Ha 3Tare 3CKU3HOTO MPOSKTUPOBAHUS.

OTnaauth NpoOrpaMMHbBIA MOAYJIb.

[Tonyuuts pe3ynbraThl pabOTHI.

OdopMUTH JOKYMEHTAIUIO K pa3padOoTaHHOMY MTPOrPaMMHOMY 00€CIIEUEHHUIO.

dopma npenocTaBieHns pe3yibTaTa

— biiok — cxema.
— Koa nporpaMmmsi.

Kputepun onenkn:

«OTIMYHO» - TEOPETHYECKOE COAEp)KaHUE Kypca OCBOEHO IMOJHOCThIO, 0e3 mpoOenos,

YMCHUA C(bOpMPIpOBaHBI, BCC MIPCAYCMOTPCHHBIC nporpaMMoﬁ y‘-IC6HI>Ie 3aJaHHA BBIIIOJIHCHEI,
Ka4C€CTBO HMX BBIIIOJHCHUA OIICHCHO BBICOKO.

—«XOpOH.IO)) - TCOPECTUUCCKOC COLCPKAHUEC KypCa OCBOCHO ITOJIHOCTBIO, 0e3 HpO6CHOB,

HCKOTOPBIC YMCHHA C(bOpMPIpOBaHBI HEAOCTATOYHO, BCC NPCAYCMOTPCHHBIC nporpaMMoﬁ
y‘Ie6HLIe 3alaHus BBIIIOJIHCHBI, HCKOTOPBIC BUbI 3aJJaHUM BBIIIOJIHEHBI C OIIIMOKAMH.
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—«YIOBIETBOPUTENIBHO» - TEOPETUUYECKOE COJIEPIKaHME Kypca OCBOEHO YacTHYHO, HO
poOeIIbl HE HOCST CYIIECTBEHHOTO XapakTepa, HeOOXOAUMBIE YMEHHs PaOOThI ¢ OCBOCHHBIM
MaTepuaJoM B OCHOBHOM c(OpMHpOBaHBI, OOJBITMHCTBO MPETYCMOTPEHHBIX MPOTrpamMMoOin
oOyueHusi y4eOHBIX 3aJlaHUI BBITIOJTHEHO, HEKOTOPHIE W3 BBIMIOJIHCHHBIX 3aJlaHUN COJEpKaT
OIIMOKH.

—«HeynoBneTBOPUTENILHO» - TEOPETUYECKOE COJEpKaHWe Kypca HE OCBOCHO,
HE0OX0IMMBbIC YMEHHS HE COPMUPOBAHBI, BEITIOJHCHHBIE YUEOHBIE 3aJaHMsI COACpKAT rpyObIe
OIIMOKH.

JladopaTopHoe 3anusitue Ne21 Ilepenaya JaHHBIX MeXKIY MOTYJISIMHU.
JladopaTopHoe 3ansitue Ne 22,23 TecTupoBaHue U ONTHUMHU3ANMSI MOOUIBHOTO
MPUJI0KEHHS

ean padoThi:
—  Hayuutscs dopmupoBaTh anropuTMbl pa3pabOTKH TPOTPAMMHBIX MOJYJIEH B
COOTBETCTBUU C TEXHHUUECKHUM 3aJJaHUEM;
Pa3zpabarbiBaTh mporpaMMHBIE MOIYJIH B COOTBETCTBUH C TEXHHUYECKUM 3aJJaHUEM;
BrimonasaTe OTJIAJIKY MIPOTrPaMMHBIX Mo IyJIei c HCIIOJIb30BAHUEM
CTEIMaTU3UPOBAHHBIX POTPAMMHBIX CPEJICTB;
—  BemonHATh TecTHpOBaHWE TPOTPAMMHBIX MOIYJICH;
OcymiecTBIsATh peaKkTOPHHT U ONTUMHU3AINIO TPOrPAMMHOTO KO/,
- Pa3zpabarbiBaTh MOy IPOTPAMMHOTO 00€CTICUEeHHUS 1711 MOOMIIBHBIX TUIaT(hopMm.

Boinosinus padory, Bel Oynere:

ymemp:

— @opMupoOBaTh AITOPUTMBI Pa3pabOTKH TPOTPaMMHBIX MOJyJed B COOTBETCTBUU C
TEXHUYECKUM 33JJaHHEM.

— OreHKa CIIOXHOCTH aTOPUTMA.

— Co3ziaBath mporpaMMy 1Mo pa3pabOoTaHHOMY aJTOPUTMY KaK OTJEIbHBIN MOITYJIb.

— OcymecTBisTh pa3zpaboTKy Koja MPOrpaMMHOTO MOIYJIS Ha sI3bIKaX HU3KOTO YPOBHS H
BBICOKOTO YPOBHEH B TOM YHCIIE JUTSI MOOMIIBHBIX TUIAT(OpM.

— BBINOMHATE OTIAAKY U TECTHPOBAHKUE POTPAMMBI HA YPOBHE MOIYJIS.

—  OdopMasTh TOKyMEHTAINIO Ha TPOrPaMMHBIE CPEZCTBA.

— TlpuMeHATh HHCTPYMEHTAIBHBIC CPEICTBA OTIAIKH POrPAMMHOTO O0eCTIeYeHus!.

— BHINOMHAT ONTUMH3ANUIO B PeHaKTOPUHT MPOTPAMMHOTO KOJIA.

— PaboTtaTh ¢ cucTEMOI KOHTPOJISI BEPCHIA.

- Pa3pabartpiBaTh MOIYJIH MPOTPAMMHOI0 00ECTICUCHHUSI 111 MOOMIIBHBIX TUIaT()OpM.

MaTtepuajbHoe odecniedeHne:
— MynbTUMEIUIHBIE  CPEICTBA  XpaHCHMs, TMepeJadyd | [PEICTABICHHS
nHpopmaIuu.
3amanmue:

- HaCTpOI/ITL COXpPaHCHUC NAHHbIX.

— 3MEHMTH KJIIaCCHl B COOTBETCTBUM C 3aJaHHUEM.

- HaCTpOI/ITL OT06pa)KeHI/Ie COXpPAaHCHHLBIX JTaAHHBIX.
- HaCTpOI/ITL YTCHHUEC NJAHHBbIX.

- HpOTeCTI/IpOBaTL " OIITUMU3HUPOBATH NPUIIOKCHUC.
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Hacrtpoika coxpaHeHus aHHbIX

NPUNOXEeHWUA

s
Ve .

Pucynox — Buj crpanuisl 1abopaTopHOi pabOThI

[Ipumep wuTOrOBOro pe3yjbTaTa BBIMOJHEHUS JIabopaTOpHOW paboThl M300pakeH Ha
pHUCYHKE.

il anl

IALAMM

OTKPbITbIE

IAZLANM

OTKPbITbIE

ITopsiiok BbINOJIHEHUS PadoOThI
— Hamucare kox nmporpamMm s pelIeHUs IIOCTAaBJIEHHOM 3aJadd  Ha  sI3bIKE
[IPOrpaMMHPOBAHUS, BHIOPAHHOM Ha 3Talle 3CKU3HOTO MPOEKTUPOBAHMSL.
— OtnaguTh NporpaMMHbIN MOAYJIb.
— TlonyuuTs pe3ynbTaThl pabOTHI.
—  OdopMuUTh TOKyMEHTALMIO K pa3pabOTaHHOMY IPOTPAMMHOMY 00€CIICUEHUIO.

dopma npesoCTABJICHHUS Pe3yabTaTa
— biok — cxema.
— Konx mporpaMmsl.
Kpurepun onenkn:
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«OTIMYHO» - TEOPETUYECKOE COAEP)KaHUE Kypca OCBOEHO MOJHOCTBIO, 0e3 mpoOenos,
yMeHHUs1 c(OPMHUPOBAHBI, BCE MPEILyCMOTPEHHBIE MPOrpaMMOil yueOHbIe 3aJaHHs BHITIOJIHEHHBI,
KauyeCTBO UX BBIIIOJIHEHUS OLIECHEHO BBICOKO.

—«XOpouIo» - TEOPETUUYECKOE COJEpKAHUE Kypca OCBOCHO IMOJHOCTHIO, 0e3 mpoOeos,
HEKOTOpble yMEHHUs Cc(HOpPMUPOBAHBI HEJOCTATOYHO, BCE MPEIYCMOTPEHHBIE MPOTrPaMMOil
y4eOHbIe 3a/IaHHsI BHITIOJTHEHBI, HEKOTOPBIC BU/IbI 3a/JAHHI BBITIOIHEHBI C OIIMOKaMH.

—«Y 10BIETBOPUTENBHO» - TEOPETUUYECKOE COJIEP’KaHHE Kypca OCBOEHO YacTUYHO, HO
poOesbl He HOCAT CYIIECTBEHHOT'O XapakTepa, HeOOXOAMMbIe YMEHHs paOOThl ¢ OCBOCHHBIM
MaTepuaJoM B OCHOBHOM C(OpMHpOBaHbI, OOJBIIMHCTBO MPEIYCMOTPEHHBIX MPOrpamMMoit
o0y4yeHHs Y4eOHBIX 3aJlaHHH BBITIOJHEHO, HEKOTOpPbIE M3 BBIITOJHEHHBIX 33aJaHUN COJEpXKAaT
OILITMOKH.

—«HeynoBineTBOpUTENIBHO» - TEOPETHYECKOE COJEp:KaHUWE Kypca HE OCBOEHO,
He0oOXO0MMble YMEHHS HE CPOPMUPOBAHBI, BHIIIOJHEHHbIE YUEOHbIE 3aJJaHMsI coAepKaT rpyobie
OLLIMOKH.
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M/IK.01.04 CucteMHOe nporpaMMHpOBaHue

JladbopaTopHoe 3ansitue Ne 1,2,3.4,5,6,7,8,9,10,11 Ucnosib30BaHue MOTOKOB.

Hean padoThI:
—  Hayuutbhcs QopMHUpOBaTH aNTOPUTMBI Pa3pabOTKH MPOTPAMMHBIX MOMAYJCH B
COOTBETCTBUU C TEXHHUUYECKHUM 3aJ]aHUEM;

Pa3pabarbiBaTh IporpaMMHBIC MOIYJIH B COOTBETCTBHH C TEXHUYCCKUM 3aaHUEM;

Brinonausate OTJIAJIKY MIPOTrPaMMHBIX MOIyJei c HCII0JIb30BAaHUEM
CHEIUATU3UPOBAHHBIX POTPAMMHBIX CPEJICTB;
—  BpImonHATH TeCTUpOBaHUE TPOTPAMMHBIX MOIYJICH;
OcymmecTBIsITh pe(haKTOPUHT M ONTHMH3AIUIO TIPOrPAMMHOTO KOJIa;
Pa3zpabarbiBaTh MOy M IPOTPAMMHOI'0 OOECTICUEHHMS 1T MOOMIJIBHBIX TUIAT(QOPM.

Boinosinus padorty, Bol Oyaere:

ymemb:

— @opMuUpOBaTh AITOPUTMBI Pa3pabOTKHM TPOTPaMMHBIX MOJYJIEH B COOTBETCTBUH C
TEXHHUYCCKUM 3aJaHUEM.

— OreHka CII0)KHOCTH alTOPUTMA.

— CozgaBats IporpamMmy 1o pa3pad0TaHHOMY aJITOPUTMY KaK OTISIbHBIN MOYJTb.

—  OcymecTBIsITh pa3paboTKy Koja MPOTPaMMHOTO MOAYJS Ha SI3bIKaX HU3KOTO YPOBHS H
BBICOKOTO YPOBHEH B TOM YHCIIE [Tt MOOMIIBHBIX TIIAT(HOPM.

—  Brimonaare OTIIaAKYy U TCCTUPOBAHUEC ITPOTrPpaMMBbI Ha YPOBHE MOIYJIA.

—  OdopMasTs TOKyMEHTAINIO Ha TPOrpaMMHBIE CPEZCTBA.

— IIpumeHSTh HHCTPYMEHTAIbHBIE CPEICTBA OTIAKH IPOTPAMMHOTO 00ECTIEYeHHMS.

— BoINOIHATE ONTUMH3ALKIO U Pe()AKTOPHUHT MPOrPaAMMHOTO KOJIa.

— PaboTtaTh ¢ cucTeMOI KOHTPOJISI BEPCHIA.

- PazpabartpiBaTh MOIYIH MPOTPAMMHOI0 00ECTICUCHHUSI 111 MOOMIIBHBIX TUIaT()OpM.

MarepuajibHoe o0ecriedeHue:
— MynbTuMenuiiHple  CpeAcTBa  XpaHEHHUs, INepefadyd U IPEICTaBICHUS
nHpOpMaIUH.
3aganue:
1 JomxHbl OBITH peanu3oBaHbl TPU T[OTOKA, KaXAbI K3 KOTOPBIX OCYILIECTBIISIET
MepeIBKEHUEe COOCTBEHHOW HAANMUCH MO TJIaBHOMY OKHY. Bce Haamucu J0KHBI OBITH
Pa3IMYHbI U IBUTAThCSI C Pa3HOM CKOPOCTHIO.

2. I'maBHOE OKHO JOJIZKHO OBITE pa3acii€cHo Ha YETBIPEC YacCTH. Taxxke JOJI2KHBI OBITE CO31aHbI

YCTBIPEC IIOTOKA, KaXXJIbIM U3 KOTOPBIX pa3 B CCKYHAY U3MCHSCT LIBCT (bOHa B CBOEI 4aCTH OKHA.

ITopsinok BbIMOTHEHUS PA0OTHI
— CocTaBUTbh MAaTEMAaTUYECKYIO MOJEIb 3aJauu.
— BriOpatb u 000cHOBaTh HanboJIee pallOHAIBHBIA METOJI PELICHHUS 3a1a4H;
— Pazpalotath anroputm ajs pereHus 3a1auu.
— Hamnucate u oTnaguTe nporpammy.
®opma npesoCcTABJICHHUS Pe3yabTaTa
— biok — cxema.
— Konx nmporpamMmsl.
Kputepun onenkn:
«OTIMYHO» - TEOpPETUYECKOE COAEp)KaHHEe Kypca OCBOEHO IOJHOCThIO, 0e3 mpobenos,
yMeHHUs1 c(OPMHUPOBAHBI, BCE MPETyCMOTPEHHBIE MPOrpaMMoi yueOHbIe 3ajaHUsl BHITIOJHEHBDI,
KaueCTBO HUX BBIIIOJIHEHUS OLIECHEHO BBICOKO.
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—«XO0poIIo» - TEOPETUIECKOE COJCpKAHUE Kypca OCBOCHO IMOJIHOCTHIO, O3 mpoOenoB,
HEKOTOpBbIE yMEHHsS C(HOpPMHPOBAHBI HEJAOCTATOYHO, BCE TMPEAYCMOTPEHHBIC MPOrPaMMOit
ydeOHbIC 3aJJaHUs BHIIOJTHEHBI, HEKOTOPBIC BUIBI 33JJAHUI BBIMOJIHEHBI C OIINOKAMHU.

—«YIOBIETBOPUTEIIBHO» - TEOPETUUYECKOE COJICPIKaHME Kypca OCBOEHO YacTHYHO, HO
poOeIbl HE HOCST CYIIECTBEHHOTO XapakTepa, HEOOXOJUMBIE YMEHHSI pabOThl C OCBOSHHBIM
MaTepHaJoM B OCHOBHOM cC(OpMHpOBaHBI, OOJBITMHCTBO MPETYCMOTPEHHBIX MPOrpamMMon
oOydueHusi y4eOHBIX 3aJlaHUN BBITIOJTHEHO, HEKOTOPHIE M3 BBIMTOJIHCHHBIX 3aJIaHUU COJIEpIKaT
OIIMOKH.

—«HeynoBneTBOPUTENILHO» - TEOPETUYECKOE COJEpKaHWe Kypca HE OCBOCHO,
HE0OXO0MMBIC YMEHUS HE COPMHUPOBAHEI, BHITTOJHEHHBIC YUCOHBIC 3aIJaHUS COJIEPIKAT TPyObIe
OIIMOKH.

JladopaTopHoe 3ansitue Ne 12,1314, 15, 16, 17, 18, 19, 20, 21, 22 O6MeH TaHHBIMH.
ean padoThI:

—  Hayuuthcs QopMHUpOBaTH aNTOPUTMBI pa3pabOTKH MPOTPAMMHBIX MOJIYJICH B

COOTBETCTBUU C TEXHHUUYECKHUM 3aJJaHUEM;

—  PaszpabarbiBaTh IpOrpaMMHBIE MOIYJIH B COOTBETCTBUHU C TEXHUYECKUM 3a/IaHUEM,

—  BpmonHATh OTJIAJIKY MIPOTPAMMHBIX MO TyJIei c HCIIOJIb30BaHUEM

CHCIIMATM3UPOBAHHBIX IPOTPAMMHBIX CPEJICTB;
BEITIONTHATE TECTHPOBAHUE MTPOTPAMMHBIX MOYJICH;

—  OcymecTBasaTh peakTOPUHT M ONITUMHU3AIUIO TPOTPAMMHOT0 KOJIa;

Pa3zpabarbiBaTh MOy IPOTPAMMHOTO 00€CTICUCHUS 1711 MOOWMIIBHBIX TUIaT(hopMm.

Boinosinus pabdory, Bel Oynere:

ymemp:

— @opMUpOBaTh AITOPUTMBI Pa3pabOTKH TPOTPAMMHBIX MOJYJIEH B COOTBETCTBUHU C
TEXHUYECKUM 33JJaHHEM.

— OreHKa CIIOXHOCTH aTOPUTMA.

— Co3naBath mporpamMmy Mo pa3paboTaHHOMY alTOPUTMY KaK OTIENbHBINA MOJTYITb.

—  OcymecTBisTh pa3zpaboTKy Koja MPOrpaMMHOTO MOIYJS Ha sI3bIKaX HU3KOTO YPOBHS H
BBICOKOTO YPOBHEH B TOM YHCIIE [T MOOMIIBHBIX TIIAT(HOPM.

— BHINOMHATE OTIAJKY U TECTHPOBAHKME POTPAMMBI HA YPOBHE MOIYJIS.

—  OdopMisTh TOKyMEHTAINIO Ha TPOrpaMMHBIE CPEZCTBA.

— TlpuMeHATh HHCTPYMEHTAIBHBIC CPEICTBA OTIAJIKH POrPAMMHOTO O0eCcTIeYeHusl.

— BBINOMHATE ONTUMH3AIUIO U PehaKTOPHHT IPOTPAMMHOTO KOJIA.

— PaboTtaTh ¢ cucTEMOI KOHTPOJISI BEPCHIA.

- PazpabartpiBaTh MOIYJIH MPOTPAMMHOI0 00ECTICUCHHUSI 111 MOOMJIBHBIX TIAT(GOPM.

MarepuajbHoe obecnedyeHne:
— MynbTUMequiiHBIE  CpeICTBA  XpaHEHHs, T[epefayd M IPEICTaBICHUS
uHpopMaIuu.

3aganue:
1.3amycTuTh HECKOJIBKO 331aHul (HampuMmep, KOMaHa IpocMoTpa ¢ailiios less), Bo3Bpariasch B
KOMaHJIHYIO CTpOKY KoMOuHanuen kinapum Ctrl-Z u u3yuuts aeicTBUe KOMaH[ ps, jobs, fg, bg,
kill, killall.
2.006ecneunTh CHHXPOHU3ALMIO MPOIECCOB M Mepenady JaHHBIX MEXIy HUMM Ha MpHUMepe
JBYX NPHIJIOKEHUH «KIMEHT» U «CepBEp», CO3/aB JiBa IMpolecca (J1Ba MCIOMHAEMbIX (aiina) —
IIpOIECcC «KIUEHT» (NepBblii UCIIOMHIEMBbIH (aii) U mporecc «cepBep» (BTOPOI UCIIONHAEMbIH
¢aitn). C NOMOLIBI0 MEXaHU3MOB MEXIIPOLECCHOTO B3aUMOJICUCTBUS O0ECIeUUTh Nepeaavy
uHpOpMAllUKd OT «KJIMEHTa» K «cepBepy» M HaoOopoT. B kadecTBe Tuma mnepenaBaeMoil
uHpOpMAllUM MOXXHO MHCIONB30BaTh: JaHHBIC, BBOJMMbBIE C KJIABHATypbl; JaHHBIE,
CUMTHIBaEMbIE U3 (aiiya; TaHHbIE, FTeHEPHPYEMBIE CITydaiiHbIM 00pazoM U
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T.IL.
3.00MeH [aHHBIMH MEXIYy IPOLECCaMU «KIMEHT»-KCEPBEP» OCYLIECTBUTH CJEIYIOIUM
obpazom:

¢C MHCIIOJIb3OBAHUCM IIPOrpaMMHBIX KaHaJIOB (I/IMGHOBaHHBIX J'II/I6O HCUMCHOBAHHBIX, IIO
yKa3aHUIO MPEnoiaBaTeis);

C UCII0JIb30BaHUEM (10 YKA3aHUIO TPETOIaBATEs) OJHOTO U3 MEPEUHUCICHHBIX BAPUAHTOB!
epazzensemMasl mamsaTh (00s3aTeNibHA CHHXPOHH3AIUS TPOIECCOB, HANPHUMEpP C TOMOIIBIO
cemadopoB);

eouepe/Ib COOOIICHUH.

1. Coznate NpuioKeHHUe, COCTOAIIEE U3 IBYX MPOIECCOB:
—TIEpPBBIN MPOIIECC 3aMUCHIBAET TEKCTOBBIN (haiil M pacTPOBBIM pUCYHOK B Oydep oOMeHa;
—BTOPOU TpoIIecC CYUTHIBACT HHPOpMAIIHIO U3 Oydepa oOMeHa U 0TOOpaKkaeT B OKHE
npotecca.
TexcToBblii ¢aiin u daiia ¢ pacTpoOBBIM PUCYHKOM B34Th U3 MIPEIBIAYIINX J1a00paTOPHBIX padboOT
2
Ilopsinok BbINOTHEHUsI Ppa0OTHI
— CocTaBUTh MAaTEMAaTHYECKYIO MOJIETh 3aJ]auu.
— BriOpats u 060cHOBaTh HanboJee palMOHATBHBIM METOJ] PELICHUS 3a/1a4H;
— PazpaboTath anroput™ Juis perieHus 3agauu.
— Hanwucartp 1 oTnaAUTh IPOrpaMmy.
dopma npeaocTaBIeHHUS pPe3yabTaTa
— biok — cxema.
— Koxa nporpammsel.
Kpurepun oueHku:

«OTIUYHO» - TEOPETUYECKOE COJAEp)KaHHE Kypca OCBOEHO MOJIHOCTHIO, 0e3 mpoOenos,
yMeHHUsI c(OPMHUPOBAHBI, BCE MPETyCMOTPEHHbIE MPOrpaMMOii yueOHbIE 3a/IlaHUSI BHITIOJIHEHBI,
KayeCTBO UX BBIINOJIHEHUS OIIEHEHO BBICOKO.

—«XO0poII0» - TEOPETUUECKOE COJEepk aHHEe Kypca OCBOEHO MOJIHOCThIO, Oe3 mpolenos,
HEKOTOphIe yMeHHs Cc(OpMHpPOBaHBI HEAOCTATOYHO, BCE MPEAYCMOTPEHHBIE MPOrpaMMoit
y4ueOHbI€ 3a/1aHUs BBINOJIHEHbI, HEKOTOPbIE BU/IbI 3a/IaHUH BBITIOTHEHBI C OIIMOKaMHU.

—«Y IOBIETBOPUTENBHO» - TEOPETUYECKOE COJIEpP)KaHHE Kypca OCBOEHO YacTUYHO, HO
po0Oesibl HE HOCST CYHIECTBEHHOI'O XapakTepa, He0OXOAUMbIE YMEHHsI pabOThl ¢ OCBOEHHBIM
MaTepuaJoM B OCHOBHOM c(opMHpOBaHbBI, OOJBIIMHCTBO MPETYCMOTPEHHBIX MpPOrpamMMon
oOyueHusi y4eOHBIX 3aJlaHUl BBIMOJIHEHO, HEKOTOPbIE W3 BBIMIOJIHEHHBIX 3a/laHUM CcoJlepKaT
OLINOKHU.

—«HeynoBneTBopuTensHO» - TEOPETUYECKOE COJEp)KaHWe Kypca HE OCBOEHO,
He00X0MMbIe YMEHHS He CPOPMUPOBAHBIL, BHITIOJHEHHbIE YUEOHbIE 3aJJaHusI COAepKaT rpyobie
OILIMOKHU.

JladopaTopHoe 3ansitue Ne 23,24,25,26,27,28,29,30,31,32 CeTeBoe mporpaMMupoBaHHue
COKETOB.
eab paboThI:

- Hayuutecs ¢opmupoBarh anropuTMbl pa3paObOTKU NPOrPaMMHBIX MOIyJed B
COOTBETCTBUM C TEXHUYECKUM 3aJaHUEM,

- Pa3pabarbiBaTh mporpaMMHbIE MOIYJIM B COOTBETCTBUHU C TEXHUYECKUM 3aJaHUEM;

- BrImTOaHATE OTJaJKy MPOTPaMMHBIX Moy el c HCIIOJIL30BaHUEM
CHEIHATN3UPOBAHHBIX MPOTPAMMHBIX CPE/ICTB;

- BrINONHATE TECTUPOBAHUE MPOTPAMMHBIX MOIYJICH;

- OcyiecTBisITh pehaKTOPUHT M ONTHMH3AINIO TIPOrPAMMHOTO KOJIa;

- Pa3pabatbiBaTh MOy TPOrPaMMHOTO OOECTIeUeHUS Il MOOUIIBHBIX MIATHOPM.
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Beinosinus padorty, Bel Oyaere:

ymembp:

— @opMupOBaTh AITOPUTMBI Pa3pabOTKHM MPOTPaMMHBIX MOJYJNEH B COOTBETCTBHU C
TCXHHUYCCKUM 3aJaHUCM.

— OueHka CII0)KHOCTH aJITOPUTMA.

— Co3paBaTh mporpaMmy 1o pa3pabOoTaHHOMY aJTOPUTMY KaK OTJEIbHBINA MOIYJTb.

— OcylecTBIATh Pa3pabOTKy KoAa MPOrpaMMHOIO MOXYJIS Ha S3bIKaX HU3KOTO YPOBHS U
BBICOKOT'O YPOBHEH B TOM UHCIIE JUIs MOOMIIBHBIX IIAT(HOPM.

— BBINOMHATE OTIAAKY W TECTUPOBAHUE NIPOIPAMMBI HA YPOBHE MOYJIS.

—  OdopMsaTh JOKyMEHTALMIO HAa IPOTPaMMHEIE CPEJICTBA.

— IlpuMeHATs HHCTPYMEHTAJIbHBIE CPEACTBA OTIAIKH POrPaMMHOTO OOecTIeYeHusl.

— BHIMOMHATE ONTUMH3AIUIO U PehaKTOPHHT ITPOTPAMMHOTO KOJa.

— Pabotath ¢ cucTemMoit KOHTPOJIST BEPCHil.

— Pa3pabarbiBaTh MOAYJIM IPOrPaMMHOI0 o0ecrieueHus A1 MOOUIIbHBIX IIIATPOPM.

MarepuanbHoe odecrieyeHue:
— MynpTUMeIUtHBIE  CpPEeINCTBA  XpaHEHWs, TIepeJadyd | [PEICTaBICHHS
nHpopManuu.
Kparkue TeopeTuueckue cBeIeHHA:

N3yunts:

- BO3MOXXHOCTH pealu3alliil apXUTEKTYphl KIMEHT-CEpBEpP Ha OCHOBE HHTepdeiica

cokxeroB Windows Sockets API;

- tunsl coketoB TCP/IP;

- OCHOBHbIE MeTOAMKHM M API-QyHKIMM Ui pa3pabOTKH CETEBbIX MNPUIIOKEHUH ¢

ucrosip3oBanreM Winsock.

1. ITocranoBka 3agaun

2.V3yunTh METOAMYECKHE YKa3aHUs K JTa0OpaTOpHOW paboTe, MaTepuaibl JICKIUHA WU
PEKOMEHAYEMYIO JINTEPATYPY.

3.PazpaboraTh KOHCONBHOE KJIMEHT-CEPBEPHOE NPUIOXKEHUE, JIEMOHCTPUpYIOIIEe
B3aMMO/ICHCTBHE HA OCHOBE IIOTOKOBBIX COKETOB.

4.Pa3paboTaTh KOHCOJBbHOE KJIMEHT-CEPBEPHOE IPUIOKEHHE, JAEMOHCTpUpYIOLIee
B3aMMO/ICHCTBHE HAa OCHOBE JIeHTarpaMMHBIX COKETOB.

3ananue 1.

Pazpaborate TCP-cepBep, co3maromiuii COKET, MPUBS3BIBAIONINNA €ro K JIOKaabHOMY |P-
aZpecy W MOPTY M NpOCIyLIMBarOIUi coeauHeHus kiueHToB. Homep mopra u IP-agpec
BBOJMTSH C KJIaBUaTypbl. IP-anpec 3a1aBath B 1€CATUUHO-TOYEYHONH HOTALUH.

VYuecTb, yTo (yHKLMA acCept BO3BpaIlaeT HOBBIH AECKPUIITOP COKETA, COOTBETCTBYIOLIMIA
IPUHATOMY KIHMEHTCKOMY COEIMHEHMIO. [l BceX MOCHIEOyIONMX OHepanuili ¢ JaHHBIM
KIMEHTCKUM  COEIMHEHMEM  [JODKEH  IPUMEHATbCcd  HOBBIH  cokeT.  McxXomHblif
IPOCIYIIMBAIOIIMNA COKET HCHOJIb3YeTCsl Ul NMpHeMa JPYruX KIMEHTCKUX COEJUHEHUH u
IIPOAOIKAET HAXOAUTHCSA B peXUMeE MpoCiIyliuBanus. [Ipy moxy4eHun oT KJIMEeHTa 3arpoca Ha
YCTAQHOBJICHHE COEJMHEHUS BBIBECTH Ha 3KkpaH |P-azipec 1 HOMep nopTa KIMEHTCKOTO COKETa.

Pazpabotate npuioKeHHEe—KIUEHT, coeauHsouleecss ¢ 3agaHHbM | CP-cepBepom. Bce
OTIIPABJICHHBIE U TIOJTYYEHHBIE IO COKETY JJaHHbIE BHIBECTH Ha SKPaH.

ITpu Bb130Be API-(hyHKIIMI BBITONTHATE IPOBEPKY U 0OPAOOTKY OIIHMOOK.

HapucoBatb 6510K-cXeMy cepBepHON U KIMEHTCKON YaCTH MPOrpaMMBbl.

3aganue 2.

PazpabotaTh cepBepHOE MPUIIOKEHUE, BBIMOIHSIONIEE MOTYYeHUE TaHHBIX Yepe3 COKeT
0e3 ycTaHOBJIEHUS coelnHeHHs o mpoTokosry UDP.

PazpaboTtaTe KIHMEHTCKOE MPUIIOKEHHUE, BhInoHstomee ornpasky UDP-neitrarpamm. IP-
aJipec U MOpT yJAJIEHHOT0 NOIyvaTessl JOJDKEH 3a/1aBaThCsl MOJIb30BaTeNEM.

ITpu Bb130Be API-(hyHKIIMIA BBIOIHATE TPOBEPKY U 0OPAOOTKY OIIHNOOK.
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Anpeca COKETOB BBIBECTH Ha SKpaH.

HapucoBats 0510K-cXeMy CepBEpHON U KIMEHTCKOW 9acTH MPOrPaMMBI.
2. Hanucatbs nporpaMmHble KOJbI
3. 3anyCTUTh U OTIAAUTH [IPOrPAMMY

Bapuanthbl 3a1aHuii:

1) VYnaneuusiit kanbKysstop (+,-,*,/);

2) Pabora ¢ MaccuBOM 4ucen (KOJIMYECTBO JIEMEHTOB B MACCHBE, MMOJYYCHUE 3HAUCHHUS
2JIEMEHTAa MAacCUBa M0 HOMEpY, HaTH HOMEp 3JEMEHTa B MACCUBE 10 3HAYCHMUIO,
YBEJIMYUTH 3HAUEHUS SIIEMEHTOB Ha 3a/1aHHOE YHUCIIO);

Ilopsinok BbImoTHEHUsI pA0OTHI
— CocTaBUTh MAaTEMAaTUYECKYIO MOJIETH 3a/]auu.
— BriOpatb 1 060cHOBaTh HanboJee pallOHATBHBIN METO/T pEeLICHUS 331a4H;
— PazpaboTarh anroput™ Juis pelieHus 3ajauu.
— Hanwucarp 1 oTnaAUTh IPpOrpaMmy.
®opMma npesocTaABJICHHUS Pe3yabTaTa
— bnok — cxema.
— Koxa nporpammsel.
Kpurtepun ouenku:

«OTIMYHO» - TEOPETUYECKOE COAEPKaHUE Kypca OCBOEHO IOJHOCThIO, 0€3 mpoOenos,
yMeHHUsI cOPMHUPOBAHBI, BCE MPETyCMOTPEHHbIE MPOrpaMMOil yueOHbIE 3a/laHUSI BHITIOJIHEHBI,
KayeCTBO UX BBINOJIHEHUS OIIEHEHO BBICOKO.

—«XO0opouio» - TEOPETUYECKOE COJEpAKAHUE Kypca OCBOECHO IMOJHOCTBIO, O€3 IpoOenos,
HEKOTOpble yMeHHsI CcHOpMHUpPOBAHBI HEJIOCTATOYHO, BCE MPEAYCMOTPEHHBIE MPOrpaMMoOii
y4eOHbI€ 3a/1aHMsI BHIIIOJIHEHBI, HEKOTOPBIE BUbI 3aJaHUH BBINIOJIHEHBI C OIINOKAMH.

—«Y IOBIETBOPUTENBHO» - TEOPETUYECKOE COJNEP’KAaHHE Kypca OCBOEHO YacTH4YHO, HO
poOesbl HE HOCAT CYIIECTBEHHOIO XapakTepa, HEOOXOAMMbIE YMEHHUsSI padOThl ¢ OCBOECHHBIM
MaTepUaioM B OCHOBHOM C(OPMHPOBAHBI, OOJIBIIMHCTBO MPEAYCMOTPEHHBIX IPOrpaMMOil
o0yueHHs y4eOHBIX 3aJlaHMM BBIIIOJHEHO, HEKOTOpPbIE M3 BBIIIOJHEHHBIX 3aJaHUN colepiKar
OLIMOKH.

—«HeynoBneTBOpUTENIBHO» - TEOPETUYECKOE COJIEPKaHME Kypca HE OCBOEHO,
HE00X0IMMbIe YMEHUS HE C(POPMUPOBAHBI, BHIIIOJHEHHBIE yUeOHBIE 3a/laHUsI COJlepKaT rpyoOble
OLIMOKH.

JladopaTopHoe 3anusitue Ne33,34,35,36,37,38,39,40,41,42 PaGoThl ¢ Oydepom 3xpana.
eab paboThI:

—  Hayuutbhcs QopmMupoBaTh anropuTMbl pa3pabOTKU MPOTPaMMHBIX MOAYJIEH B
COOTBETCTBUU C TEXHUYECKHUM 3a/IaHUEM,

—  PazpabarbeiBaTh IporpaMMHbIe MOJIyJIM B COOTBETCTBUU C TEXHUYECKUM 3a/IaHUEM;

—  BromonusaTe OTJAJIKy MIPOrPaMMHBIX MoTyJiei c UCIIOJIb30BaHUEM
CHEIHATM3UPOBAHHBIX IPOTPAMMHBIX CPE/ICTB;

—  BbINOTHATH TECTUPOBAHME TPOTPAMMHBIX MOJTYJICH;

—  OcymecTBasTh pehakKTOPUHT ¥ ONTHMH3AIUIO IPOrPAMMHOTO KOJIa;

Pa3pabarbiBaTh MOy TPOrPaMMHOTO OOECTIeUeHUs A1l MOOUIIBHBIX MIATHOPM.

Bbinosnus padory, Bel Oyaere:
ymembo:
— ®opmupoBaTh AITOPUTMBI Pa3pabOTKH MPOTPAMMHBIX MOJYJIEH B COOTBETCTBHHU C
TCXHHUYCCKUM 3aJaHUCM.
- OLIeHKa CJIO’)KHOCTH aJITOpUTMaA.
— Co3spaBath mporpamMmy o pa3paboTaHHOMY aJITOPUTMY KaK OTIEIbHBIA MOIYIb.
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- OcyHleCTBJ'IHTI) pa3pa60TI<y KOoAa MpOorpaMMHOro MOAyJid Ha A3bIKaX HU3KOro YpPOBHA U
BBICOKOT'O ypOBHeﬁ B TOM 4YUCJIIC AJIA MOOMJIBHBIX HJ'IaT(l)OpM.

— Brimonsasare OTIIaAKYy U TCCTUPOBAHUC ITPOTrPpaMMbI Ha YPOBHE MOIYJIA.

—  OdopmisaTh JOKyMEHTALUIO Ha IPOTPaMMHEIE CPEJICTBA.

- HpI/IMeHHTL HUHCTPYMCHTAJILHBIC CPEACTBA OTJIIAAKH ITPOrpaMMHOI'O obecreyeHusl.

— BHIMOMHATE ONTUMH3ALUIO U PehaKTOPHHT IIPOTPAMMHOTO KOJa.

— PaGoraTh ¢ cucTeMoil KOHTPOJISI BEPCHIA.

— Pa3zpabareiBaTh MOIYIIH TPOrPAMMHOTO OOSCTICUEHUS JJI1 MOOWITLHBIX TUIAT(HOPM.

MatepuajabHoe o0ecrieyeHune:
— MynbTuMenuiiHple  CpeAcTBa  XpaHEHUs, INepefadyd U IPEJCTaBJICHUS
UH(pOpPMALINH.
3anannel:
Cozpaiitre cuenapuit WMI, Bemonsstomuii 3anuck B (aliia cBeleHUN O KOJIMYECTBE
MIPOLIECCOPOB M CKOPOCTU Tpolieccopa, o pazmepax KDOIlleit paznuyHbIX ypoBHEH.

3amanue2:

Hcnonp3oBate kiaaccel - Win32_Processor, Win32_CacheMemory

Cozpnaiite cuenapuit WMI, BoimonHsomuil 3anuch B (aiin cBeneHuil O CKpHHCeWBepe U
paspelieHny SKpaHa, HAMMEHOBAHNE KJIaBUATYPhl U KOJIMYECTBO (DYHKIIMOHAIBHBIX KJIaBHIIL.
Hcnons3oBats kiaccsl - Knaeuarypa (Win32_Keyboard), MouuTop (Win32_DesktopMonitor)

IHopsiaok BbINOJIHEHHS PA0OTHI
— CocTaBUTh MAaTEMaTHYECKYIO MOJIETh 3a/auu.
Bri6pats 1 000cHOBaTH HanbOJIEE PAIIMOHAILHBIN METO/T PEIICHHMS 3aa4H;
— PazpaboTarh anroput™ i perieHus 3agauu.
— Hanwucartp 1 0oTnaAUTH IPOrpaMMmy.
®opMma npeaocTaBIeHNs pe3yabTaTa
— biok — cxema.
— Koa nporpamMmsi.
Kpurepun oueHku:

«OTIUYHO» - TEOPETHYECKOe COJEp)KaHME Kypca OCBOCHO MOJIHOCTHIO, 0e3 mpolenos,
yMeHus1 cOPMUPOBAHBI, BCE MPEITyCMOTPEHHbIE MPOrpaMMOii yueOHbIEe 3a/IlaHUSI BHIMIOJIHEHBI,
KayeCTBO UX BBIMOJIHEHUSI OI[EHEHO BBICOKO.

—«XO0pOoII0» - TEOPETUUYECKOE COJEepKAaHUE Kypca OCBOEHO IMOJIHOCTHIO, Oe3 mpolenos,
HEKOTOpble yMeHHsS C(HOpMHpPOBAHBI HEAOCTATOYHO, BCE MPEAYCMOTPEHHBIE MPOrpaMMoOit
y4eOHbIe 3aJJaHUs BHIIOJIHEHbI, HEKOTOPBIE BUJIBI 33JaHUI BBIMOJIHEHBI C OIINOKAMHU.

—«YIOBIETBOPUTENBHO» - TEOPETUYECKOE COJIEpPKaHHE Kypca OCBOEHO YacTUYHO, HO
poOeibl HE HOCST CYIIECTBEHHOTO XapakTepa, HeOOXOAUMBIE YMEHHsI pabOThl ¢ OCBOCHHBIM
MaTepuaJoM B OCHOBHOM c(opMHpOBaHbBI, OOJBIIMHCTBO MPETYCMOTPEHHBIX MPOrpamMMon
oOyueHusi y4eOHBIX 3a/laHUl BBITIOJHEHO, HEKOTOPbIE W3 BBIMOJIHEHHBIX 33JlaHUN COjAep)Kat
OIIIHOKH.

—«HeynoBneTBOpUTENBHO» - TEOPETHYECKOE COJEp)KaHME Kypca HE OCBOEHO,
HeoOX0MMbIe YMEHHS He CPOPMUPOBAHBI, BHITIOJHEHHbBIE YUEOHbIE 3aJJaHusI COAepKaT rpyobie
OILITMOKH.
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