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BeedeHue
[lenssmMu TaHHOTO MIPaKTHUKyMa SIBJIsETCS (OPMUPOBaAHUE MTPAKTUYECKUX HABBIKOB:

®  NPOEKMUPOBAHUS NPOSPAMM 8 MEXHOI02UU «AOCMPAKMHBIX MUNOE OAHHBIX),

® peanuzayuu abCMpaKmHvlx Munog OaHHuLX ¢ nomouvio kiaccos C++;

® UCNONBL306AHUS OUOIUOMEKU BU3YATbHBLIX KOMNOHEHMO8 OJisl NOCHPOEHUS]
unmep@eiica.

Pe3ynpTaToM BBIMOJHEHUS TpEAJaraéMbIX B TMPaKTUKyMe pabOT CTaHET

npuioxxenue o Windows «KaapkymsaTop.

3aganue
Peann3oBaTh KaJbKyJSTOp [Jis BBINOJHEHUS BBIYMCICHUN HaJ 3aJaHHBIMH B
COOTBETCTBUM C BapUAHTOM YHUCJIAMU, UCTOJB3Yys Kiacchl C++ U OUOIMOTEKY
BU3yaJIbHBIX KOMIIOHEHTOB JIJIsl TOCTPOCHUS HHTEp(eiica.
BapuaHntsl uncen:

® JICCTBUTENbHBIC YUCIA, MPEICTABICHHBIC B CUCTEME CUUCIICHUS C

OCHOBaHHUEM P (p-UYHBIC YUCITA),
® IIPOCTHIC APOOH,

® KOMIIJICKCHBIC YHCJIa.

OO61mue TpedoBaHUs

1. KanpkynsTop oOecreynBaeT BBIUYMCICHUE BBIPAXKEHUN C HCIOIb30BaHUEM
omepanwmii: +, -, *. / u Qyukumii: SQr (Bo3BeacHue B KBaapar), Rev (1/x -
BbIUMCJIEHHE OOpaTHOro 3HaueHus) Oe3 yuéra mnpuopuTeTa OIepaluil.
[Tpuopurer HyHKIMI OAMHAKOBBIH, BBILLIE TPUOPUTETA ONIEpaAIU.

2. IlpenycMoTpeTh BO3MOXKHOCTH BBO/IA OTMIEPAHIOB B BHIPAYKEHUE!
® C KJIaBUATYPHI,
® C [IOMOIIBIO KOMaH/IHBIX KHOIIOK,
e u3 O0ydepa oOMeHa,

® W3 IIaMiATH.
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3. Heobxomumo peanuszoBaTh KoMmaHAy (=). KOTOpas 3aBepllacT BbIYMCIICHUE
BbIpakeHHs. OHa BBIMOJIHIET TEKYIIYIO OTIEPaLHIO.

4. Heobxomumo peanuszoBath KomaHny C (HayaTh BBIYMCICHHE HOBOTO
BBIPKEHHUSI), KOTOpasi yCTAHABJIMBACT KAJIbKYJSITOP B HAa4aJIbHOE COCTOSIHHE.
Omna cOpacbIBaeT TEKYIIYIO OIEPaIlIO U YCTAHABIMBAET HYJEBOE 3HAUCHUE IS
O0TOOpa)kaeMoro Yucia U ONepaH IoB.

5. Uurepdeiic BHINOIHUTD B CTHJIE CTaHAAPTHOTO KaibKyisTopa Windows (Bua -

OOBIYHBIN).
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6. IlpwioxxeHne MOMKHO MMETh OCHOBHOE OKHO ISl BBOJIa MCXOIHBIX JIaHHBIX,
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ormepanuii ¥ OTOOpPaKCHHWS pe3ynbTaTa W OKHO IS BBIBOJA CBEICHUH O
pazpaboTuukax MpUII0KEHUSI.
7. OCHOBHOE OKHO JIOJDKHO COJIEPkKATh CITUCOK U3 TPEX MEHIO:
e [IpaBka:
CoaepKuT iBa IMyHKTA: KOIMMUPOBATh M BCTaBUTh. DTH KOMAaH/IbI UCITOJIB3YIOTCS
U1t paboThl ¢ Oydhepom oOMeHa;
e Hacrporika:
CoaepKUT KOMaHIbl BBIOOpA pekuMa pabOThI TPUITOKEHUS;
e (CrpaBka:
DTOT KOMaHa JIJIsl BEI30Ba CITPaBKH O TIPHIIOKECHUH.
4. KanpKymsTop J0JDKEH 00ecreunBaTh BOBMOKHOCTh BBOJIa NCXOIHBIX JTAHHBIX C
MOMOIIBIO:
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® KOMAaHJHBIX KHOTIOK (MBIIIIBIO),
e KJIaBUATYpPHI: TUGPOBOH U anhaBUTHO-ITU(POBOM.
5. Broammbie unciia BRIpaBHUBATH 110 TIPABOMY Kparo.
6. Kampkynarop mommkeH ObITh CHaOXEH mamsaThio. [ paboThl C MaMSTHIO
HE0OXOIUMbI KOMAH/IbI:
o MC («O4ucTuthy),
o MS («CoxpaHutsby),
e MR («KomupoBatby),
e M’ («J106aBUTE K COAEPKMMOMY HaMSATH»).
[TaMATh MOXXET HAXOIUTHCS B JIBYX COCTOSHHUSAX, KOTOPBIE OTOOpakaroTcs Ha
MaHeIu:
o «Bxmouena» (M). B namsiTu XpaHUTbCS 3aHECEHHOE 3HAUCHHE
o «BrixmoueHay (). B maMatu HaxoIUTCs HOJb.
CocTosiHUE MaMATH MEHSIETCsl KOMaHaaMH 3amnucath U J100aBUTh.
7. Jns penakTUpOBaHUS BBOJUMBIX 3HAYCHUN HEOOXOIUMBI KOMaH/IbI:
e BackSpase (ynanute kpaiiHuii cripaBa CUMBOJI OTOOPaKaeMOTO YKCIIa),
o CE (3ameHHUTH 0TOOpa)kaeMoe YUCIIO HYJIEBBIM 3HAUCHHEM )
e Jlo0aBUTh CHMBOJI, JOMYCTUMBIA B H300pakeHHMM uwucia (apaOckue
1 dpsl, 3HAK, PA3ACITUTEIN).

8. CHabaute KOMIIOHEHTHI MHTEep(deiica BCIUIBIBAIOIIMMH MMOJCKa3KaMH.

BapuanTta | — «KanbKyJISITOp p-UYHBIX YUCED.

TpebGoBaHus.

1. KampkynsaTop obOecnieunBaeT pabOTy C YHCIaMU B CHCTEMaX CYHUCIICHHS C
OCHOBAHHEM B AuanaszoHe ot 2 a0 16.

2. OcHOBaHME CHCTEMBbl CUMCIICHUS — HacTpaumBaeMmblii mapamerp. Hactpoiiky
MO>KHO YCTaHOBUTH B OCHOBHOM OKHE WJIM 100aBUTH B MeHIO «Hactpoiikay.

3. HcxonHble yucia u pe3ysibTaT BBOJATCS U BBIBOAATCA B hopmaTe

(UKCUpOBaHHAS TOUYKA
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[-]<p - nunoeE 1IE0€ Oe3 3HaKa><pa3aeiauTenas>[< p - H4Has ApoOb Oe3 3HaKa > |
HeoOxoaumo obecrednTh BO3MOKHOCTh pa0OTHI B peXKUMaXx:
® «IIenbIe» (BBOAATCS TOJIBKO p-UYHBIE LIEJIbIE YHCIIA),
® (JICUCTBUTENbHBIC» (BBOJSATCA PpP-UYHBIE YKCIIa C LEJIOW M JPOOHOM
YJACTSMH).

4. Knonku i BBoAa 1upoBoi wuHPOpMAIMK HEOOXOJUMO CBA3aTh C
UCIIOJIb3yeMOU cUCTeMOU cumncienus. [y moyib3oBaTesnss HEOOXO0AUMO ClIeNaTh
JIOCTYIIHBIMU KHOMKHK TOJBKO [JIsi BBOJAa HUGP HCIOIb3YEeMOU CUCTEMBI
CUMCIICHHUS.

5. Ilpu cMeHe cucTeMbl CUMCIIEHUSI 0TOOpakaeMO€e YUCIIO JIOJKHO BBIPAaXKaThCs B

HOBOM CUCTEME CUHMCIICHUS.

HeoOxoammo mpeaycMoTperh  CJeayloliue BapUaHThl  (MpeleaeHThbl)

HCIIOJb30BAHUA KAJIBKYJIATOPA:

e BrinosiHeHNE OIMHOYHBIX ONEPALIHIA:
«orepaHjil» «ornepaTrop» «onepaHa2» «=» «pe3yJbTaT)

[Tpumep. 5 +2 =7 (p=10)

e BrINoJHEHUE ONepalyil ¢ OJHUM OIEPAHIAOM:
«OTIEPaH/I» «OTEPATOP» «=» «PE3YIbTAT»

[Tpumep. 5 * =25 (p =10)

e [loBTOpHOE BBINIOJIHEHUE MOCIEAHEN OIIEPALIUN:
«EHPEZYIIBTATY «=)» «PEYIBTAT

[Tpumep. 5+4=9=13=17(p=10)

e BrimonHenue oneparuu Haa 0ToOpakaeMbIM 3HAYCHHEM B KaUueCTBE 000MX
ONEPAHIOB:
«pE3YJIbTATY «OMEPATOP» «=» «PE3YJIBTATH

[Tpumep. 2 +3=5=8 +=16(p =10)

¢ Briuucnenue pyHKIu:

«omepanm «Sqr» «pe3yiabTaT»
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[Tpumep. 5 «Sqr» 25 (p = 10)

e BbIUNCIICHUE BBIPAKCHUN:
«omnepannly» «pynkuusal» «oneparopl» «omepanay» «pyHKIUA2»
«oneparop2y ...«omnepanaN» «onepatopN» «=»«pe3ynbrar

[Ipumep.

BBOJI 6 Sgr |+ 2 Sqr |/ 10 |+ 6 =

OtoOpaxaempiii | 6 36 (36 |2 4 40 |10 |4 6 10

pe3ysbTar

Onepanbl BEIpAKEHU MOTYT KOITMPOBAThCS U3 aMATH, Oydepa oOMeHa win

BBOJIUTHCA C IIOMOIIBIO KHOIIOK M KJIaBUATYPHI.

Bapuanra 2 — «KanpKynsTOop IpOCThIX IpoOeii».

TpebGoBaHus.

1. KambkynsaTop AOMKEH OOECTICUYUTh BBOJ M PEIAKTUPOBAHHE IIEIBIX YUCET B
OOBIYHOM 3aMKUCH U PAIMOHAIIBHBIX JIPOOEH B 3aUCH:

[-][<uenoe 6e3 3Haka>|[-[<uncnuTeIL><pa3aeIUTEIbL><3HAMCHATEIIH>.

<YUCIUTENB>::= <Ileyioe Oe3 3HaKa™>

<3HaMeHaTeJb>::= <1esnoe 0e3 3HaKa>

<pazgenutenp>:= ¢/ | ¢

2. IlpenycMoOTpeTh HACTPOUKY KaJbKYJISITOpA Ha OTOOpaKeHUE pe3ysbTaTa B IBYX
dbopmartax: «apoOb» win «4uciio». B dopmare «apoOb» pe3ynbTaT Bceria
otoOpaxaeTrcs B BUje Apoou. B dopmare «unciio» pe3ynbraT 0TOOpakaeTcs B

BUAC 4YHcCiaa, €CIn I[p06b MOJKET OBIThH COKpamicHa, TaK 4YTO 3HAMCHATCJIb PAaBCH

1.

Heo0xomumo mnpexycMoOTpeTrh CieAyOIIHE BapPUAHTHI HMCIOJb30BAHUS

(mpeneaeHTHI) KAJIBKYJIATOPA:

e BrInogHEeHNE OIMHOYHBIX ONEPaIIHi:
«omnepanaly» «onepaTop» «ONEepaHay» «=» «Pe3yJbTaT»

[Mpumep. 5/1 + 2/1 =7/1.
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e BrinosiHeHne onepamuii ¢ OTHUM ONEPAHIOM:
«OTIEPaH]I» «OIEPATOP» «=» «PE3YIBTAT»
[Mpumep. 5/1 * = 25/1.
e [IOBTOpHOE BBINOJIHEHUE ONEPALIAH:
«EHPEZYIIBTATY «=)» «PEYIBTAT»
[Mpumep. 5/1 + 4/1=9/1=13/1 =17.
e Brinonnenue onepanuu Hajg 0ToOpakaeMbIM 3HAUCHUEM B KaU€CTBE 000UX
ONEPaHIOB:
«PE3YNBTAT» «OIEPATOPY «=» «PE3YJIbTATH
[Mpumep. 2/1 + 3/1 =5/1 = 8/1 + = 16/1.
e Bruucnenue GpyHKIui:
«omepanm «Sgr» «pe3yiabTaT»
[Mpumep. 5/1 «Sqr» 25/1.
e BbIUnCIICHUE BBIPAKCHUN:
«onepanal» «pynkusl» «oneparopl» «onepann2y» «HyHKUHA2»

«omepatop2» ...«omnepaniN» «orepaTopN» «=»«pe3ynbTary

[Tpumep.
BBO/I 6/1|Sqr |+ 2/1 | Sqr |/ 10/1 |+ |6/1|=
OroOpaxkaeMbIii 6/1|36/1|36/1|2/1|4/1|40/1|10/1|4/1|6/1]|10/1
pe3yJbTar

Onepanbl MOTYT BBIPaKEHUI MOTYT KOIUPOBATHCS U3 aMATH, U3 Oydepa

oOMeHa WJIH BBOJHUTHCA C ITIOMOIIIBIO KHOIIOK U KIIABUATYPBbI.

BapuanTta 3 — «KanbKyJIsiTOp KOMIUIEKCHBIX YHCEI.

TpebGoBanus.

1. Kanekynstop o0ecrnieunBaeT BBOI KOMIUIEKCHBIX YMCEN B 3AIMUCH:
[-]<neiicTBUTENbHAS YaCcTh><pa3AeauTenb>[-] <MHHMas 4acTh>

<HedCTBUTEbHAA YacTh>::= <JIEHCTBUTEIBLHOE YUCJIO 03 3HAKa C LEJIOW WU\MWiIu

JTpOOHON YacTAMU>
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<MHHUMasl 4acTh>::= <JCHCTBUTEIILHOE YUCIIO Oe3 3HaKa ¢ 1eIod M\WIn JpOoOHOM

qacTsIMU>

<pazgenuTeNnp>: = I*’

2. IlpenycMoTpeTh HaCTPOUKY KaJbKyJISITOpa Ha OTOOpaKeHUE pe3ysibTaTta B IBYX
dbopmarax: “koMIUieKCHOE” WM ‘‘melcTBUTENbHOE” umcio. B dopmare
«KOMIUIEKCHOE» pe3yibTaT BCEra 0TOOpaxaeTcsi B BUAE KOMIUIEKCHOTO YHUCIa.
B  ¢dopmare «gueiicTBUTENBHOE» — pe3yNbTaT  OTOOpakaeTcss B BUJE
JEHCTBUTEIHLHOTO, €CJIM MHUMAsI 4acTh paBHa (.

3. Kanbkynarop AoikeH BbIYHCIATh GYHKIMU: PWr - Bo3BeleHHE B LETYIO
cTenieHb, ROOt - m3Bneuenuwe menoro kopHs (IIpemycMoTperh BO3MOKHOCTH
BBIBOJIa BCeX KopHeit), Mdl - Beunciienue Moysst KoMiuiekcHoro uucia, Cnr -
BBIYHCIICHUE apTyMEHTa KOMIUIEKCHOTO 4Hcia B rpajaycax, CNr - BelUMCICHUE
apryMeHTa KOMIUIGKCHOTO 4YHClIa B paamaHax. lIpemycMoTperb BBOJ
MoKa3aTesis CTENEHU [IJIi BO3BEJEHUS B CTENECHb U M3BICUCHUS KOPHS.
Pe3ynbpTaT BIUHCIICHNS YKa3aHHBIX BhIMIEC (PYHKITUI 0OTOOpaKalTe B OTACIBHBIX
KOMITOHEHTaX. OTH OTEPAllMA BBIUMCISAIOTCS OTIASIBHO, a HE B COCTaBe

BBIPAKCHUS.

HeoOxoaumo nmnpeaycMoTperb  CjeAyWIIHe BAPHAHTBI  MCIOJb30BAHUA

KAJBbKYJATOPA (MpeueIeHThl):

e BEINOJHEHUE OJUHOYHBIX ONIEPAIIHi:
«omepaHal» «onepaTop» «OMEePaHA2» «=» «Pe3yJabTaT»
[Tpumep. S +2=717.
e BrIinogHeHME onepalui ¢ OJJHUM ONEPAHIOM:
«OMEPAHI» «OMEPATOP» «=» «PE3YJIbTAT»
[Tpumep. 5 * = 25.
e [loBTOpHOE BBHINIOJIHEHUE OTIEPAIUH:

«» KPEIYIIBTATH «=» «PE3YJIbTAT»

[Tpumep. 5+4=9=13 =17.
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e BrinonHeHue OoIicpaluru Haqg OTO6pa}Ka€MI>IM 3HAYCHUEM B Ka4eCTBE 000UX

OIICPAHIOB:

«pe3yIbTaT» «OMEPATOP)» «=» «PE3YIBTATH

[Ipumep. 2 +3=5=8+=16.

e Brruncienue QpyHKINMA:

«omepanmy «Sqr» «pe3yabTaT»

[Tpumep. 5 «Sqr» 25 (p = 10)

e BrIunciieHuEe BEIPAXKCHUN:

«onepanal» «pynkuusl» «oneparopl» «onepann2y» «HyHKIHUA2»

«onepaT0p2» .. .«onepaHI{N» «onepaTopN» N KPE3YIIBTAT»

[Tpumep.
BBOJI 6/Sqgr|+ |[2|Sqr|/ |10 |+ =
OTtoOpaxaembiii pesynbTar |6 (36 [36 (2|4 (40|10 |4 10

Onepanbl BEIpOKEHUNH MOTYT KOMTUPOBATHCS U3 MaMATH, Oydepa ooOmMeHa miu

BBOAUTHCA C ITIOMOIIBIO KHOIIOK U KJIIABUATYPHI.

PGKOMGHH&HHHJ(BHHOHHGHHK)

1. B kauectBe Oydepa oOMeHa ucrnonb3yite riaodanpHbii 00bekT ClipBoard

kiacca TClipBoard, noctymHblit Bo BceX paOOTarOIINUX MPHIOKEHHSIX.

2. Huarpamma kinaccoB UML mis kampkynsTopa MpeacTaBIeHa Ha PUCYHKE.

18 maptTa 2018 1.
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cd UMLClassDiagramCalc /

HcTopua

= ATpubyThl
= Onepaumu

Mamarte ana uncen

= ATpuOyTbI
= Onepauwu

2 lMaHens ynpasnexus

= ATpubyThl

= Qnepauum

MNMaHenb ynpaBneHws @91

YCTpoWCTEO ynpaeneqma | 1

YCTpPOHCTBO ynpaBneHua

= ATpuByTHI

= QOnepauuu

YCTpolCTENCYppEETREmAaEheHI1A @ 1

Mpoueccop

MNamaTb Ans yucen 1

flamAaTb Ana yucen

1 Uncno |, 2

V

2 Yucno

Yucno

2 PepakTop uncen

= ATpubyThI
= Onepaumnm

2 lNpoueccop

= ATpUOYTHI
= Onepauuu

MNpoueccop 1 1

= ATpUOYTbI 5
= Onepauuu

12

BHGCB KJIaCC YHUCJIO B 3aBUCHMMOCTH OT BapHWaHTa MOKCT OBITh: p-H4IHOC YHCJIO,

npocTas 1po0b, KOMIUIEKCHOE YUCIIO.

3.,HHH BBIIIOJIHCHUA 3aJaHUs BaM HCO6XOﬂHMO BBIIIOJTHUTL IIPAKTHYCCKHC

paboThl, TNpHUBEAEHHBIE B METOJMYECKHX YKa3aHUSAX. PeKoOMeHIyeMmblii

IMOPAIOK BBIIIOJIHCHHA:

e BapuaHT - KQIbKYJATOP P-UYHBIX YUCEIL:

a. Ilpaktuueckas pabota. AOCTpaKTHBIN TUI JaHHBIX [ - HUHOE YHUCIIO

b. Tlpaktudeckas pabora. PemakTop p - HYHBIX YHCET

c. Ilpaktuueckass pabora.

JaHHBIX «ITamMaTBY

d. Ilpaktuueckas pabora.

nanHbIx «lIponeccop»

e. Ilpaktuueckas pabota. YnpapieHue KajlbKyJIsiTOPOM

f. B Ilpaktuueckas padora. MaTepdetic kampKyIsaTopa

18 mapTa 2018 r. 3anuer M.T.
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e BapuaHTt - KanbKyJIsSTOp MPOCTHIX IPOOEH:
a. IlpakTtuueckas pabota. AOCTpaKTHBIN TUI JAHHBIX MPOCTasi APOObH
b. IlpakTrueckas pabota. Pemakrop mpocThix apobei
C. Ilpaktuueckas pabota. IlapameTpu3oBaHHBIM aOCTPAKTHBIA THII
na”HHbIX «]laMsTb»
d. Ilpaktuueckas pabora. I[lapamerpu3oBaHHBI aOCTPAKTHBIM THII
nansbIx «lIpoueccop»
e. Ilpaktuueckas pabota. YipaBieHHe KaIbKyIITOPOM
f. Ilpaktuyeckas padbota. HTepdeiic kambKyasTopa
e BapuaHT - KanbKyJIsATOp KOMIUIEKCHBIX YHCEIL:
a. Ilpaktnueckass pabora. AOCTpakTHBIM THUIl JTaHHBIX KOMILIEKCHOE
YUCII0
b. Ipakrtudeckas paboTa. PenrakTop KOMIIEKCHBIX YHCE
c. Ilpaktnueckas pabora. IlapameTpu3oBaHHBIM aOCTPAaKTHBIA THII
naHHbIX «IlaMaTb»
d. Ilpaktuueckas pabora. I[lapamerpu3oBaHHBI aOCTPAKTHBIM THI
nanHbiX «IIpoueccop»
e. IIpaktuueckas pabota. YnpaBieHrue KaJIbKyJIITOPOM

f. IIpaktuueckas padora. MaTepderic KaabKyIaTopa
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Ilpakmuueckasn padboma. A6cmpaKkmmuwlii mun OGHHBIX P - UYHOE YUCTIO

Lens

C(i)OpMI/IpOBaTL MMPAKTHYCCKUC HABBIKH PCAJIN3AlTNN a6CTpaKTHI>IX THIIOB JaHHBIX B

COOTBETCTBHH C 33JaHHOU crienudukaiyeid ¢ moMoIso knaccoB C++,

3amanue

1. PeanuzoBaTh aOCTpakTHBINA THI JAHHBIX «P-UYHOE YHUCIIO», MCHOJB3Ys Kiacc
C++, B COOTBETCTBUU C MPUBEICHHON HUXKE ClielU(UKAIIUEH.
2. IlporecTpoBaTh KXKIYIO OTMEPAIUIO, OMPEICICHHYIO Ha THIE JAHHBIX, OJHUM

N3 MCTOJOB TCCTUPOBAHH.

CHGHI/I(l)I/IKaHI/ISI THUIIA JAHHBIX «P-HYHOC YUCIIO).

ADT TPNumber

Jlannble

P-uunoe urcio TPNumber - ato aeiicrBurensHoe unciao (N) co 3HAKOM B CUCTEME
cunciacHuss ¢ ocHoBanmeM (b) (b B awmamasone 2..16), comepxkainee LEayl0 |
npoOHyr0 vactu. TodHOCTh mpezcTaBicHus uucna C (C >= 0). P-uunble yucna
U3MEHSIEMBIE.

Onepanuu

Omnepary MOTYT BBI3bIBATHCS TOJIBKO 00bEKTOM p-uuHoe yrcio (turm TPNumber),
yKazaTellb Ha KOTOPHIM B HUX Tmepemaércs Mo ymondanuioo. [lpu ommcanun

onepaunﬁ 9TOT OOBEKT HA3BIBAETCS «CaAMO YHMCIION.

Onepavyus Onucanue

Koncmpyxkmop
HauvanbHbie BemecTtBenHoe 4yucio (a) BO BHYTPEHHEM
3HAYCHUS: dopmare, cucrema cuucneHuss (b), TOYHOCTH

MpeacTaBIeHUs yncia (c)

ITporecc: Muumuamu3upyer noas  P-UYHOTO  YHUCIa!

crucTemMa CUUCIICHUS (b), TOYHOCTH
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npeactasienust (C). B mone (N) co3manHOrO
YKCiIa 3aHOCHUTCA ().

Hanpumep:
Konctpyktop(a,3,3) = uymcio a B cHUCTEME
cuhcieHuss 3 ¢ TpeMms pas3psaaMu Tocie
TPOUYHOM TOYKH.
Konctpyktop(a,3,2) = 4ymciO a B CHUCTEME
cuucieHuss 3 ¢ JOByMs paspsgaMyd  TOcie

TPOUYHOU TOYKH.

Koncmpyxmop
HauanbHble CTpOKOBO€ TMPEACTABICHUE P—UYHOTO 4YHCIIA
3HAYCHHUS: (a), cucrema cuucieHuss (b), TOYHOCTH
MpecTaBICHHs Yrcia ()
[Tpouecc: Manuuanu3upyer TOas  P-UYHOTO  YMCHA!

cucTema CUHCIICHUSI (b), TOYHOCTD
npencrasienus (C). B mone (N) co3maHHOrO
YUCTa 3aHOCUTCS pe3yJjbTaT MNpeoOpa3oBaHUs
CTpOoKH (2) B 4YHCJIOBOC MpejacTaBieHue. b-
MyHOe 4YHCIO () WM OCHOBaHHUE CHCTEMBI
cuucnenus: (D) mnpencraBnensr B popmare
CTPOKH.

Hanpumep:

Konctpyktop(‘20°,°3°,°6°) = 20 B
CHCTEME CYHCICHUS 3, TOYHOCTh 6 3HAKOB
I10CJIE 3aIISITOM.

Konctpyktop(‘0°,’3°,°8”) = 0 B cucrteme

CUHCIieHHs 3, TOYHOCTh 8§ 3HAKOB IIOCTe

18 mapTa 2018 r. 3anuer M.T.

15



PacuérHOo-Trpadmrueckoe 3amaHme 0O gucumnarHe COBPEMEHHEIE TEXHOJIOTUMU

IpOTPaMMUPOBaHUI 2

3aISITOM.
Konuposarsb:
Bxox: Her.
[IpenycnoBusi: Her.
[Ipouecc: Co3gaét  komuto  camoro  yucina  (TUI
TPNumber).
Brixon: P-AYHOE YUCIIO.
[ToctycnoBus: Her.
Cnosrcump
Bxon: P-uurHOe yucino d ¢ OCHOBaHUEM M TOYHOCTBIO
TaKUMU e, KaK y caMOoTro Jucia.
[IpenycnoBus: Her.
[Tpouecc: Co3ma€t U BO3BpallaeT pP-UYHOE YHUCIO (THUII
TPNumber), mosjy4eHHOE CIIOKEHHEM ToJIeiH
(n) camoro umcia u yucina d.
Brixon: P-AYHOE YUCIIO.
[TocrycnoBus: Het
Ymnoorcumeo
Bxon: P-uuanoe uncio d ¢ 0OCHOBaHHUEM W TOYHOCTHIO
TaKUMH Ke, KaK y caMOoTo Jucia.
[Ipenycnosus: Her.
[Tpomecc: Co31aéT U BO3Bpallla€T P-UYHOE YHUCIO (THUI
TPNumber), mony4eHHOE YMHOMXCHUEM MOJICH
(n) camoro uunca u uncna d.
Brrxox: P-uunoe uncao (tum TPNumber).

18 mapTa 2018 r. 3anuer M.T.
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[TocTycnoBus: Her.
Boviuecmo
Bxon: P-uaHoe uncino d ¢ OCHOBaHUEM U TOYHOCTBIO
TaKHMH K€, KaK y CaMOro Yucia.
[IpenycnoBus: Her.
[Ipouecc: Co31a€T ¥ BO3Bpallla€T P-UYHOE YHUCIO (THUI
TPNumber), monydeHHOE BBIYUTAHHEM ITOJICH
(n) camoro uncia u yucia d.
Beixon: P-uuanoe yucino (turm TPNumber).
[TocrycnoBus: Her.
Henumo
Bxon: P-udaHoe uncino d ¢ OCHOBaHHUEM U TOYHOCTBIO
TaKMMH )K€, KaK y CaMOT0 YHUCIIa.
[IpenycnoBusi: [Toste (n) uncia (d) ve paBHO 0.
[Tpomecc: Co3maét u BO3BpallaeT pP-UYHOE YHUCIO (THM
TPNumber), nonydenHoe neiacHueM moJiei (N)
camoro 4uciia Ha moJie (N) uucina d.
Beixon: P-uuanoe yucio (turm TPNumber).
[TocTycnoBus: Her.
Oopamumy
Bxon: Her.
[IpenycnoBusi: [Tosne (N) camoro uucia He paBHO 0.
[Tpomecc: Co31aéT p-UYHOE YHMCIIo, B 1ojie (N) KOTOpOoro
BaHOCHUTCS 3HAuYCHHE, MOoJydyeHHoe Kak 1/(N)
CaMOTO YHCIIa.
Beixon: P-uuanoe yrcio (turm TPNumber).

18 mapTa 2018 r. 3anuer M.T.
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[TocTycnoBus: Her.
Keaopam

Bxox: Her.

[IpenycnoBusi: Her.

[Ipomecc: Co3nalT p-uuHOE YKCIo, B 1oje (N) KOTOPOro
BAaHOCUTCSl 3HAUEHUE, MOJTYUYCHHOE KaK KBaJpar
moJist (N) caMoro yucia.

Brrxog: P-uunoe uncio (T TPNumber).

[TocTycnoBus: Her.

BzamoPYucno

Bxon: Her.

[Ipenycnosus: Her.

IIpouecc: Bo3zBpariaer 3HaueHue mnosis (N) camoro yucia.

Brixon: BemecTBeHHOE 3HAaUEHHE.

[TocrycnoBus: Her.

B3zamvPCmpoka

Bxon: Her.

[IpenycnoBusi: Her.

[Iporecc: Bospamaer p-uunoe uwucio () B dopmare
CTpOKH, u300paxkaromield 3HaueHue moist (N)
camoro umcia B cucreme cumciaeHus (b) ¢
TOYHOCTBIO (C).

Brixon: Ctpoxka.

IloctycnoBus: Her.

B3amvOcnosanueducno

18 mapTa 2018 r. 3anuer M.T.
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Bxon: Her.
[IpenycnoBusi: Her.
[Ipomecc: Bosppamiaer 3nauenune nois (D) camoro gucia
().
Boixo: [lenourcneHHOE 3HAUCHHE
[TocTycnoBus: Her.
B3ambOcnosanueCmpoka
Bxon: Her.
[IpenycnoBus: Her.
IIpouecc: BosBpamaet 3nauenue nojs (b) camoro uucia
B (dopmare cTpoku, uszoOpaxaromei (D) B
MEeCATUYHON CUCTEME CUUCIICHUSI.
Brixon: Ctpoka.
[TocTycnoBus: Her.
B3zamvTounocmoHucno
Bxon: Her.
[IpenycnoBus: Her.
[Tpomecc: Bo3zBpariaer 3HaueHue 1moJs (C) caMoro 4ucia .
Brixo: [lemoe 3HaueHUE.
[TocTycnoBus: Her.
BzameTounocmoCmpoka
Bxon: Her.
[Ipenycnosus: Her.
[Ipouecc: Bo3Bpaiaer 3HaueHue 1moss (C) caMoro yucia B

dbopmaTe cTpoku, u3o0paxarwmeir (C) B

)ICCSITI/I‘IHOI\/'I CHUCTEMC CUHCIICHUA.

18 mapTa 2018 r. 3anuer M.T.
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Brixon:

Ctpoka.

[TocTycnoBus:

Her.

YemanosumovOcnoeanued

ucno
Bxon: [lenoe unciao (newb).
[TpenycnoBusi: 2 <=newb <= 16.
[Ipouecc: YcranaBiauBaer B mosie (D) camoro uyucia
sHaueHue (Newb).
Brixon: Her.
[TocrycnoBus: Her.

YemanoeumovOcnosanueC

mpoxa

Bxo: Crtpoka (bs), n3obpaxaromias ocHoBanue (D) p-
MYHOTO 4YWCla B  JICCATUYHOW  CHCTEME
CUMCIICHUS.

[IpenycnoBus: JlomycTUMBIN AuMana3zoH 4ucia, n300paxaemMoro
ctpokoii (bs) - 2,,16.

IIpouecc: YcranaBiauBaer 3Hadenue moss (D) camoro
grclia 3HaUYCHUEM, TOJYYCHHBIM B pe3yibTaTe
npeoOpa3oBanus cTpoku (DS).

Brixon: Ctpoka.

[TocTycnoBus: Her.

Yemanoeumo Tounocmo

ucio

Bxon:

Llestoe uucio (Newc).

[Ipenycnosus:

newc >= 0.

18 mapTa 2018 r. 3anuer M.T.
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[Iponecc: YcranapnuBaer B moje (C) caMoro uwmcia
sHaueHue (NEWC).

Brixog: Her.

[TocTycnoBus: Her.

Yemanoeumo Tounocms C

mpoka
Bxon: Ctpoxka (newc).
[IpenycnoBusi: Ctpoka (Newc) n3o0paxaeTr AECATUYHOE LIETO0e
>= 0.
IIpouecc: YcranaBnuBaer B 1mone (C) camMoro uwucia
BHAUYECHHE, TIOJYyYEHHOE  MpeoOpa3oBaHUEM
CTpokH (NEWC).
Brixon: Her.
[ToctycnoBusi: Her.
end TPNumber

PGKOMGHH&HHHJ(BHHOHHGHHK)

1. Tum maHHBIX peann30BaTh, UCTIOJB3Ys Kiacc C++.

2. Yucno XpaHUTE Kak MoJie BEIIECTBEHHOTO THIIA.

3. OcHOBaHHE CHCTEMBbI CUHCIICHUS XPaHUTC KaK I10JIC OCIIOYHNCIICHHOI'O THUIIA.

4. Tun maHHBIX peanu30BaTh B oTACIbHOM Moayiae UPNumber.

Conepxanue oTyera

1. 3aganue.

2. TekcT mporpaMMsl.

3. TecrtoBnIe Ha60pBI JaHHBIX I TCCTUPOBAHMA TUIIA JAHHBIX.

KoHTpoabpHBIE BOTPOCHI

1. Yrto Takoe MHKAMCYJIAIMS?

18 mapTa 2018 r. 3anuer M.T.
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2. Kak cMHTakcH4YecKH Mpe/ICTaBJICHO M0JIE€ B ONMCAHNU Ki1acca?
3. Kak cuHTakcuuecku mpeCcTaBiIeH METO/l B OTIMCAHUU Kiacca?

4. B 4éM COCTOUT Ha3HAYEHUE KOHCTPYKTOpa?

Ilpakmuueckasa paboma. A6cmpaxmuuliit mun OAHHBIX RPOCMAs OPOOL

Lens

CdopmupoBaTh NPaKTUIECKHNE HABBIKHA PEATH3AIIMN A0CTPAKTHBIX THIIOB TAHHBIX B

COOTBETCTBHH C 33JaHHOU crienudukaiyeid ¢ moMomso kmaccoB C++,

3aganue

1. Peanu3oBarh aOCTPaKTHBIM THUIl JAHHBIX «IIpOcTast APOOb», UCIONb3Ys Kiacc
C++ B COOTBETCTBHUHU C MPUBEICHHON HUXKE CIIELU(PUKALINEH.
2. IlporecTpoBaTh KaXIyl0 ONEPALHIO, ONPEIEICHHYIO Ha TUIIE JaHHBIX OJHUM

N3 MCTOJOB TCCTUPOBAHH.

Crneundukanys TUNa JAaHHBIX «IIPOCTHIE IPOOM».

ADT TFrac

Jdannbie

[Ipoctas apoOk (Tum TFrac) - 9To mapa HeNbIX YUCEIT: YHCIUTEIh U 3HAaMEHATEb
(a/b). ITpocTthie qpoOK U3MEHSIEMBIE.

Onepanuu

Omnepainuyu MOTYT BBI3BIBATBCSA TOJBKO O0BEKTOM MpocTtas apoOb (turm TFrac),
yKa3aTelb Ha KOTOPbIM B HUX Nepemaétcss mo ymonudanuto. Ilpu onucanuu

oreparuii ’TOT 00BEKT HA3bIBACTCS «cama APOoObY.

Koncmpyxmop

Hauaneubie 3HaueHus: [lapa nensix uncen (a) u (b).

[Ipouecc: Nuunmanu3upyeT moJisi MPOCTOH  JIpodu

(tun TFrac): uyuciawuTeab 3HAYCHHEM 4,
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3HAMEHATEJIb - (b). B ciyJae
HEOOXOIMMOCTH JpOoObh TPEIBAPUTEIHLHO
COKpAIIaeTcsl.

Hampumep:
Koncmpyxmop(6,3) = (2/1)
Koncmpyxmop(0,3) = (0/3).

Koncmpyxkmop

HavanpHbie 3HAUEHUS:

CTpoKoBO€ IpeICTaBIEHUE MPOCTON IpoOur

. Hanmpumep: ‘7/9°.

[Tpouecc: Nuunmanu3upyeT Mojs MNPOCTON  JIpoou
(turt TFrac) crpoxkoit f =’a/b’. Yucmurennb
3HAYCHHUEM 4, 3HameHartedb - b. B cimyuae
HEOOXOJMMOCTH JIpOOb TPEABAPUTEIHLHO
COKpaIaeTcs.

Hanpuwmep:
Konempyxmop(°6/3”) = 2/1
Koncmpyxmop (°0/3°) =0/3
Konuposarsb:

Bxon: Her.

[Ipenycnosus: Her.

[Tpouecc: Co3znalt komuio caMoit 1podu (tum TFrac)
C YHUCIUTEJNEM, U 3HAMEHATEJIeM TaKUMHU
Ke, KaK 'y camoil 1poou.

Brixo: [Tpocrast n1poOk (T TFrac).

Hanpuwmep:

¢ = 2/1, Koruposats(C) = 2/1

18 mapTa 2018 r. 3anuer M.T.
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[TocTycnoBus: Her.
Cnoosrcumsp

Bxox: [Tpoctas npo6k d (Tum TFrac).

[IpenycnoBusi: Her.

[Ipouecc: Cozmaétr u BO3BpallaeT MPOCTYIO IpoOb
(tun  TFrac), mnodaydeHHYIO CIOXKEHUEM
camori gpoobu ( = al/bl ¢ d =a2/b2:
((al/bl)+(a2/b2)=(al*b2 + a2*bl)/( bl*
b2)).

Hanpuwmep:
g=1/2,d=-3/4
g.Cnoxwuts(d) = -1/4.
Brixon: [Mpoctas apoOk (T TFrac).
[TocTycnoBus: Her.
Ymnoorcumo

Bxon: [Tpoctas npo6k d (T TFrac).

[IpenycnoBus: Her.

[Tpomecc: Cozmaér mpocryro apodsr (tum  TFrac),
MOJYYEHHYIO YMHOXKEHHEM camoil pobu (
= al/bl na d = a2/b2 ((al/bl)*(a2/b2)=(al*
a2)/( b1* b2)).

Brrxog: [Tpoctas npoOk (T TFrac).

IloctycnoBus: Her.

Boviuecmo
Bxon: [Mpoctas apo6k d (T TFrac).
[IpenycnoBus: Her.

18 mapTa 2018 r. 3anuer M.T.
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[Ipouecc: Co3nmaér u BO3BpallaeT MNPOCTYIO JPoOb
(turt TFrac), mosiydeHHyr0 BblunTaHuem d
= a2/b2 w3 camoii nmpoobm g = al/bl:
((al/bl)-(a2/b2)=(al* b2-a2*b1)/(b1*b2)).

Hanpuwmep:
q=(1/2),d = (1/2)
g.Beraects(d) = (0/1).
Bexon: [Tpocras npoOk (Trm TFrac).
[ToctycnoBusi: Her
Henumo

Bxon: [Tpoctas npo6k d (T TFrac).

[IpenycnoBusi: Yucnurens uncia d He paBHo 0.

[Tpouecc: Co3ma€t 1 BO3BpaliaeT MOpPoOCTyr0 JpoOb
(Tun TFrac), mosydyeHHOE JI€JIECHUEM CaMOi
npoou q = al/bl ma mpobs d = a2/b2:
((al/bl)/(a2/b2)=(al* b2)/( a2*bl)).

Bexon: [Tpoctas npoOk (T TFrac).

[TocrycnoBus: Her.

Keaopam

Bxon: Her.

[IpenycnoBus: Her.

ITporecc: Co3ma€t u BO3BpamaeT MOpocTyro JIpoOb
(tun  TFrac), mojaydYeHHYX YMHOKEHHEM
camoii 1pobu Ha cebs: ((a/b)*(a/b)=(a* a)/(
b* b)).

Beixon: [Mpoctas apoOk (Tum TFrac).

ITocrycnoBus: Her.
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Oopammnoe

Bxon: Her.

[IpenycnoBusi: Her.

[Ipomnecc: Co3maét u BO3BpallaeT MNPOCTYIO JPOOb
(tun  TFrac), mnojydyeHHOE JEJIeHUEM
eIMHHUIIBI Ha camy apo0b: 1/((a/b) = b/a.

Breixon: [Tpoctas npoOk (T TFrac)

[TocTycnoBus: Her.

Mumnyc

Bxon: Her.

[IpenycnoBus: Her.

IIpouecc: Co3naét mpocTyro ApoOb, SBISIIOLIYIOCS
Pa3HOCTBIO MIPOCTHIX ApoOer z u (, T1e Z -
npoctasi apoos (0/1), mpoOb, BbI3BaBILAS
METOJI.

Brixon: [Mpoctas apoOk (Tum TFrac).

[TocTycnoBus: Her.

Pagno

Bxon: [Tpoctas npo6k d (T TFrac).

[IpenycnoBus: Het

ITporecc: CpaBHHMBaeT camy MpocTyio apobsr  u d.
BosBpamaer 3nauenue True, ecmu q u d -
TOXKJIECTBEHHBIE ~ TPOCThIE  IpOoOH, W
3HaueHue False - B mnpoTuBHOM cityyae.

Brixon: bynesckoe 3HaUCHUE.

IloctycnoBus: Her.

18 mapTa 2018 r. 3anuer M.T.
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bonvwue

Bxon: [Tpocras npo6k d (T TFrac).

[IpenycnoBusi: Her.

[Ipomnecc: CpaBHHBaeT camy MpocTyro Japods  u d.
Bosspamaer 3nauenne True, ecnmm ( > d, -
sHaueHue False - B mpoTuBHOM citydae.

Brixon: byneBckoe 3HaUCHUE.

[TocTycnoBus: Her.

BzamvYucnumenvucno

Bxon:

[IpenycnoBus: Her.

IIpouecc: Bo3sBpaiaer 3HaueHUe YUCIUTENS APOOH B
quCcI0BOM dopmare.

Brixon: BemecTBeHHOE 3HAUEHHE.

[TocrycnoBus: Her.

Bzambv3namenamensducno

Bxon: Her.

[Ipenycnosus: Her.

[Tpouecc: Bo3sBpalaer 3HaueHue 3HaMeHaTeNs Ipoou
B 4HCIIOBOM (popMmare.

Beixon: BemecTBeHHOE 3HaUCHUE.

IToctycnoBus: Her.

BzameYucaumensCmpoxa
Bxon: Her.
[Ipenycnosus: Her.

18 mapTa 2018 r. 3anuer M.T.
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[Iponecc: Bo3Bpaiaer 3HaueHue YUCIUTENS APOOH B
CTpOKOBOM (hopmare.
Beixon: Crpoka.
[TocTycnoBus: Her.
Bzambv3namenamensCmpoka
Bxon: Her.
[IpenycnoBusi: Her.
[Ipouecc: Bo3sBpaliaer 3HaueHue 3HaMeHaTENs IpoOU
B CTPOKOBOM (hopmare.
Brixon: Crpoka.
[ToctycnoBus: Her.
B3zamu/[poosCmpoka
Bxon: Her.
[Ipenycnosus: Her.
IIpouecc: Bo3sBpaiaer 3HaueHue mpocTol apodu, B
CTpOKOBOM (hopmare.
Beixon: Crpoka.
[TocrycnoBus: Her.

end TFracRatio

PeKOMCHHaHHH}(BHDOHHGHHK)

1. Tun gaHHBIX peannu30BaTh,

UCIoB3ys kinacc C++,

28

2. Jlns 3amycy W CUMTHIBAHUS TOJIEH MPOCTOM ApOOM MCIOJIB30BaTh CBOMCTBA

(property).

3. Tum naHHBIX peasn3oBaTh B OTAeIpHOM Moyiie UFrac.
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Conepsxanue oTyera

1. 3ananue.
2. TekcT mporpaMMel.

3. TecToBnie Ha60pBI JaHHBIX IJIs1 TCCTUPOBAHUS THIIA JAHHBIX.

KOHTpOJH)HI)Ie BOIIPOCHI

1. OcobGeHHOCTH OIMCaHUsI METOAOB Kilacca?

2. Oco0eHHOCTH ONMCAHUA U Ha3HAYeHHE KOHCTPYKTOpa Kiacca?

3. BumumocTts naeHTHPHUKATOPOB B OMUCAHHUH KJiacca?

4. OcoOEHHOCTH BbI30Ba METOJIOB IPUMEHUTENBHO K 00bEKTaM Kiiacca?
3)

Yrto Tako€ aOCTPaKTHBIN TUIT JAHHBIX?

Ilpakmuueckaa paboma. Aocmpakmulit mun OAHHBIX KOMNIEKCHOE YUCII0

Llens

C(bOpMHpOBaTB IMPAKTHYCCKUC HABBIKH PCAJIU3alINN a6CTpaKTHI>IX THIIOB JaHHBIX B

COOTBETCTBHH C 33JJaHHOM crienrpuKaIyen ¢ moMouplo kiaccop C++.

3amanue

1. Peanu3oBarh aOCTPAKTHBIN TUIT JAHHBIX «KOMILIEKCHOE YKCIIO», UCIIONIb3YS
kiacc C++, B COOTBETCTBUU C MPUBEICHHON HUXKE CrieUpUKAIIICH.
2. IlporecTpoBaTh KaXAYIO OIEpAIMIO, OIMpPENCICHHYI0O Ha THUIIE IaHHBIX

OJHHUM M3 MCTOJ0B TCCTUPOBAHM.

Crenu¢ukanys TUNa JaHHBIX «KOMIUIEKCHOE YUCIIO».

ADT TComplex

JNannbie KommnekcHoe uuciio TComplex - 3To u3MeHsieMas mapa BelieCTBEHHBIX
YuCel, MPEACTABISIOIINE JIEHCTBUTEIBHYIO M MHHUMYK) YacTH KOMIUIEKCHOTO
yucia (a + i*b).

Onepanuu
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Omnepanuu MOTYT BBI3BIBATBCA TOJIBKO OOBEKTOM KOMIUIEKCHOE YMCIO (TUI
TComplex), ykazarenp Ha KOTOpHI B HUX mepemaércss mo ymomdanuto. [lpu

OIMMCaHnH onepaunﬁ 9TOT OOBEKT HA3LIBAETCS «CAMO YHCIION.

Konucmpykmop

Hauanpabie 3Hauenus: [[lapa BemectBeHHBIX uncel () u (b).

[Ipouecc: Nannpanmu3upyer 10ods  KOMIUIEKCHOTO

yucia (tun  TComplex) 3HaveHusMu:

NICCTBUTEIBHYIO YacTh - &), MHUMYIO - D.
Hanpumep:

Konempyxmop(6,3)=6 + 1*3

Konempyxmop(3,0)=3 + i*0

Konempyxmop(0,0)=0 + i*0

Koncmpykmop

HavanbHbie 3HaUCHUS: CTpOKa, MNpcaACTaBLiomasa KOMIIIICKCHOC

IHCIIO0.

[Iponecc: MHnmanm3upyeT MoJii  KOMIUIEKCHOTO
uucaa (tunm  TComplex) 3HadeHHUAMU
mpeacTaBiIeHHBIMU cTpokoi f = ’a + i*b’:
MEMCTBUTEIIPHYIO YacCTh0 3HAYEHHEM 4,
KOMILIEKCHYIO 4acTh - D.
Hanpumep:

Koncmpykmop(‘6+1*3”) = 6+i*3
Konempykmop(‘0+1*3”) = 0+i*3

Konuposarts:
Bxox: Her.
IIpenycnoBusi: Her.
ITporecc Co3ga€T u  BO3BpaliaeT COOCTBEHHYIO
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KOMHUIO - KOMIUIGKCHOE 4HCIo  (THUI
TComplex) ¢ melicTBUTEILHOW M MHHMOM

1aCTsAMU TAKHUMMU JKC KaK y CaMOIo 4ucJia.

Berxog: KomrmuiekcHoe wrcio (tun TComplex).
Hanpumep:
C = 6+i3, KonimposaTh(C) = 6+i3
[ToctycnoBus: Her.
Cnoosrcumo

Bxon: KommiekcHoe urcio d (tumm TComplex).

[IpenycnoBus: Her.

[pomuecc Co3maéTr ¥ BO3BpallaeT KOMILIEKCHOE
YHCIIO, MOJYYCHHOE CIIOKEHUEM CaMoro
grcia q = al+i*bl ¢ uncmom d = a2+i*b2:
((al+i*bl)+(a2+i*b2)=(al+a2)+i*(b1+b2)).

Hanpumep:
q= (2 +i*1),d = (2 +i*1),
q.Cnoxurs(d) = (4 +i*2).

Brrxog: KommiekcHoe urcio (tun TComplex).

[TocrycnoBus: Her.

Ymnuoorcumeo

Bxon: Kommiexchoe uncino d (turm TComplex).

[IpenycnoBus: Her.

ITporecc Co3ma€T W BO3Bpalla€T  KOMILIEKCHOE

YKCII0, MOJYYEHHOE YMHOXKEHHEM CaMOro
urcaa = al+i*bl nHa umcio d = a2+i*b2:

((al+i*bl)*(a2+i*b2)=(al*a2 -
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b1*b2)+i*(al*b2+ a2*bl)).

Brixon: KommiekcHoe urcio (tun TComplex).
[TocTycnoBus: Her.
Keaopam
Bxon: Her.
[IpenycnoBus: Her.
[Ipouecc Co3maéT W BO3BpalllaeT KOMIUJIEKCHOE
gucio (tun  TComplex), mony4yeHHOE
YMHOKEHHEM 4YHUCJa Ha camMoro ceos:
((al+i*bl)*(al+i*bl)=(al*al -
b1*bl)+i*(al*bl+ al*bl)).
Beixon: KommiexcHoe uncio (tun TComplex).
[TocrycnoBus: Her.
Oopammnoe
Bxon: Her.
[IpenycnoBus: Her.
[Iponecc Co3ma€T ¥ BO3BpaIlaeT KOMIUIEKCHOE
uuciao (tun  TComplex), monydeHHOE
MeieHneM eIWHMIIBI Ha CamMoO  YHCIIO
1/((al+i*bl) = al/(al**2 + b1**2) - i* b1/(
al**2 + b1**2)).
Brixon: KommiexcHoe uncio (tun TComplex).
IToctycnoBus: Her.
Boviuecmo
Bxon: Kommiexcroe uucino d (T TComplex)..
[IpenycnoBus: Her.
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I[Tporecc Co3ma€T W BO3BpaliaeT KOMIUIEKCHOE
grcio (tun  TComplex), momy4yenHoe
BbrunTanreM d = a2 + i b2 u3 camoro ceds
g = (al+i*bl): (al+i*bl)-(a2+i*b2)=(al-
a2)+i*(b1-b2).

Hampumep:

g = (2 +i*1),d = (2 +i*1))
g.Beraects(d) = (0 +10).

Beixon: KommiexcHoe uncio (tun TComplex).

[TocrycnoBus: Her.

Henumo

Bxon: KommiexcHoe uwnciio (d).

[IpenycnoBus: Her.

[Iponecc Co3maér ¥ BO3BpallaeT KOMIUIEKCHOE
grciao (tunm  TComplex), monydeHHOE
neenneM camoro uucia (q) Ha gucio (d)
((al+i*bl)/(a2+i*b2)=(al*a2 +
bl1*b2)/(a2**2 + Db2**2)+i*(a2*bl -
al*b2)/(a2**2 + b2**2)).

Beixon: KommiekcHoe uncio (tun TComplex).

[TocrycnoBus: Her.

Munyc

Bxon: Her.

[Ipenycnosus: Her.

ITporecc Co3maéT W BO3Bpallla€T  KOMILIEKCHOE

uuciao (tum  TComplex), sBastorieecs

PAa3SHOCTBIO KOMINNICKCHBIX YHCCII Z U H

18 mapTa 2018 r. 3anuer M.T.
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caMoro 4ymcia, rai€ Z — KOMIIJICKCHOC YHCJIO

(0+i0).

Brrxog: KomrmuiekcHoe wrcio (tun TComplex).
[TocTycnoBus: Her.
Mooyne
Bxon: Her.
[IpenycnoBusi: Her.
[Tpouecc Brruncnsier u Bo3Bpamaer MoayJib CaMOro
KOMILTIEKCHOTO 4rcia ().
Hanpuwmep:
q = (2 +i*1), g. Momymb = \(2*2+1*1).
q = (i*17), 9. Momyms = V(0*0+17*17).
Brixon: BemecTBeHHOE YUCIIO.
[TocTycnoBus: Her.
YeonPao
Bxon: Her.
[Ipenycnosus: Her.
I[Tporiecc Bosspamaer  apryment  fi  camoro
KOMILIEKCHOTO 4Kcia (B pamuanax). fi =
(arcTg(b/a), a>0; pi/2, a = 0, b > 0;
arcTg(b/a) + pi,a<0; -pi/2,a=0,b<0).
Hanpumep:
g = (1 +i*1), 9. YroaxPax = 0,79.
Brixon: BemecTBeHHOE YUCIIO.
ITocrycnoBus: Her.
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YeonI'pao
Bxox: Her.
[IpenycnoBus: Her.
[Ipomecc Bo3sspamaer apryMEHT CaMoro
KOMILJIEKCHOTO yucia ( (B rpagycax).
Hanpumep:
q=(1+i*1), g. I'pag = 45.
Brixon: BeriecTBeHHOE YHCIIO.
[TocTycnoBus: Her.
Cmenens
Bxon: Lemoe (n).
[IpenycnoBus: Her.
[Ipouecc Bo3Bpamaer  meinyr  IOJOXKUTEIBHYIO
CTEIMEeHb N caMOro KOMILIEKCHOTO YHucia .
q" = r"(cos(n*fi)+ i*sin(n*fi)).
Beixon: KommiekcHoe uncio (tun TComplex).
[TocTycnoBus: Her.
Kopeno
Bxon: Llenoe (), memoe (i).
[IpenycnoBus: Her.
IIporecc BosBpaiaer I-BIit KOPEHb (SN (0)71

MOJIOKUTEIIBHOM ~ CTEIIEHM N CaMoro
komIuiekcHoro uncia q. \"(q) = V'(r)*(cos
((fi + 2*k*pi)/n)+ i*sin((fi + 2*k*pi)/n)).
[Mpu stoM ko3ddunmenty K mpumaercs
rocienoBarenbHo N 3Havenuii: K =0,1,2...,

N - 1 1 moay4daroT N 3HAYEHHU KOpHSA, T.€.
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35



PacuérHOo-Trpadmrueckoe 3amaHme 0O gucumnarHe COBPEMEHHEIE TEXHOJIOTUMU

IpOTPaMMUPOBaHUI 2

POBHO CTOJIBKO, KAKOB ITOKa3aTCJIb KOPH:I.

Brixon: KommiekcHoe urcio (tun TComplex).
[ToctycnoBusi: Her.
Pagno

Bxon: KommekcHoe uucio (d).

[IpenycnoBus: Her.

[Ipomecc CpaBHUBAaET caMO KOMIUIEKCHOE YHCIIO C
grciiom (d). BosBpamraer 3nauenue True,
€CJIM OHU - TOXKJECTBEHHBIE KOMIIJICKCHBIC
urciaa, U 3HayeHue False - B mpoTUBHOM
CIIyJae.

Brixon: byieBckoe 3HaueHuUE.

[TocrycnoBus: Her.

HePagno

Bxon: KomrekcHoe gucio (d).

[Ipenycnosus: Her.

[Iponecc CpaBHMBAaET caMO KOMIUIEKCHOE YHCIIO C
urciaoM (d). Bosspamaer 3nauenue True,
eci camo yucio <> d, - 3nauenue False -
B MPOTHBHOM CJIyYae.

Beixon: byneBckoe 3HaueHuE.

[TocTycnoBus: Her.

B3zamsReYucno

Bxon: Het

IIpenycnoBusi: Her.

IIporecc Bo3Bpamaer 3HauYeHUE JEUCTBUTEIBHOM

18 mapTa 2018 r. 3anuer M.T.
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daCThn CaMOro KOMIUICKCHOIO 4YHuCJla B

YUCIOBOM (hopmare.

Brixog: BemecTtBeHHOE 3HAUECHUE.
[TocTycnoBus: Her.
BzamovlmYucno

Bxon: Her.

[IpenycnoBusi: Her.

[Tpouecc Bo3Bpamaer 3Haue€HHE MHUMOW 4YacTH
CaMOr0 KOMILJIEKCHOTO YHUCJa B YHCIOBOM
dbopmare.

Brixon: BemecTBeHHOE 3HAUCHUE.

[ToctycnoBusi: Her.

B3zambvReCmpoka

Bxon: Her.

[Ipenycnosus: Her.

IIporecc Bo3Bpamiaer  3HaY€HHE  BEIIECTBEHHOU
HacTH C€aMoOro KOMIUIEKCHOTO 4YHuCia B
CTPOKOBOM (popmare.

Beixon: Crtpoka.

[ToctycnoBusi: Her.

B3ambvlmCmpoxa

Bxon: Her.

[IpenycnoBus: Her.

IIporecc Bo3Bpamiaer 3Ha4€HWE MHHUMOW YacTH

CaMOI'0 KOMINICKCHOI'O YHCJia B CTPOKOBOM

cbopmare.
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Brixon: Ctpoka.

[TocTycnoBus: Her.

B3amvKomnnexkcnoeCmpoka

Bxox: Her.
[IpenycnoBus: Her.
[Ipouecc Bo3zspamaer 3HAUYEHUE caMoro

KOMIIJICKCHOI'O qucia B CTPOKOBOM

dbopmare.
Brixon: Ctpoka.
[TocrycnoBus: Her.

end TComplex

PexomMmenmanmy K BBIITOJTHEHHUIO

1.

Tun JaHHBIX P€aIn30BaTh, UCIIOJIb3Ys KJIaCC.

38

2. Jlns onmucaHus NOJIeH KOMIUIEKCHOTO YKCiIa HCIOJB30BaTh CBOMCTBA (property).

3.

Tun maHHBIX peaau3oBaTh B oTaeabHOM Moaysie UComplex.

Conepxxanue oTyera

1.
2.
3.

3angaHue.
TekcT nmporpaMmsl.

TecToBbIC Ha60pBI AAHHBIX JJIS1 TCCTUPOBAHUS THIIA JAHHBIX.

KonTposibHbIE BOIIPOCHI

1
2
3
4.
3)
6

Yrto takoe unTepdeiic kiacca?

. Uto Takoe peanu3zauus kiacca?

Oco0eHHOCTH ONKMCaHUs M Ha3HaYeHUe JeCTPyKTopa Kiacca?
Oco0eHHOCTH ONHMCaHMs M Ha3HAYCHUE KOHCTPYKTOPA KOMTUPOBAHUS ?
Oco0eHHOCTH BBI30BAa METO/I0B MPUMEHHUTEIFHO K 00beKTaM Kjiacca?

Yro Takoe coob1IeHre MPUMEHUTENLHO K 00bEeKTaM Kjacca?
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Ilpakmuueckan paboma. Peoaxmop p-uunvix uucen

Lens

(kapMHpOBaTL MMPAaKTHYCCKUC HABBIKKM pPCalIM3alluid KJIACCOB CPCACTBAMHU

00BEKTHO-OPUEHTUPOBAHHOTO MporpaMMupoBanus C++.

3amanue

1. Pazpabotath u peamuzoBarh kiacc TEditor «PemakTop p-WYHBIX YHCEI»,
ucnoib3ys knacc C++.
Ha VYuuduuupoBannom s3eike MoaenupoBanus UML (Unified Modeling

Language) HaI Kjacc MOKHO OIKCATh CIEAYIOIIUM 00pa3oMm:

PepakropP-uunbixYucesn

CTpoka: String

yrciaoEcteHoub: Boolean

no0aBuTh3HAK: String

nobasutbP-nunyro mudpy(a: Integer): String

nobasutbHous: String

3a0oiCumBoia: String

OYKMCTUTE: String

KOHCTPYKTOP

guratbCtpokaBdopmareCrpoku: String (meToz cBoiicTBa)
nucarbCtpokaBdopmareCrpoku(a: String) (Meto CBOMCTBA)

penaktupoBath(a: Integer): String

OO0s3aHHOCTD:
BBO/JI, XpaHCHHE M PEAAKTHUPOBAHKUE CTPOKOBOTO MPEICTABICHUS P-HUIHBIX

qHuCeia

2. Kmacc nomkeH oTBedarb 3a BBOJA W PENAKTUPOBAHHE CTPOKOBOTO
MpEACTABICHUS] P-WYHBIX 4YHCeN. 3HaueHue p-uuHoro Hyns - ‘0,”. Kiacc

JOJKEH 00eCIIeunBaTh:
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e 00aBlicHHE CHMBOJIOB, COOTBETCTBYIOIIMX P-HUYHBIM Idpam (p o 2 110
16);

e 00aBliCHHE M U3MCHECHHUE 3HAKA;

e 00aBJICHUE PA3ACTUTENS LIETION U IPOOHOI YacTeii;

e 3a00ii cuMBOJIa, cTOsIIETO cripaBa (BackSpace);

e yCTaHOBKY HyJieBoro 3HaueHus uncia (Clear);

® YTCHHUE CTPOKOBOTO MPEACTABICHHS P-UYHOTO YHCIIA;

® 3aMKCh CTPOKOBOTO MPEACTABICHUS P-UYHOTO YKCIA;

3. IIporecTrpoBaTh Kaxablil METOA KJ1acca.

PGKOMGHHaHHH}(BHHOHHGHHK)

1. B kmacce TEditor onummmute crneayromye aTpuoyThI:
® «CTPOKa» - CTPOKOBOTO THIA, COACPKUT CTPOKOBOE TIPEIICTABIICHUC
pPeIaKTUPYEMOTO p- HIHOTO YHUCIIA, .
2. B xracce onuinuTe CleIyronue oneparuu:
® «UHCIIO €CTh HOJbY, OTlepaIys Bo3BpaliaeT OyleBCcKoe 3HaUeHHE True, ecim
«CTPOKa» COJCPIKUT M300paxkeHue yucia pasHoro 0, False — B mpoTuBHOM
ciy4ae;
® (100aBUTH 3HAK», OTepanus J00ABISICT WIH YAAIICT 3HAK «-» U3 «CTPOKa»
¥ BO3BpAIlacT 3HAYCHUE «CTPOKAY;
® 100aBUTH P-MUHYIO0 HUPPY», Oneparys MoJydaeT 1eI0e YUCao (YUCIOBOE
o0o3HaUYeHUE P-UIHOM IUpPHI), Mpeodpa3yeT ero B CUMBOJI U J00ABISIET K
«CTPOKa», €CITM ATO JOMyCKaeT popMaT, BO3BpaIIAET 3HAUYCHUE «CTPOKAY;
® (I00aBUTH HOJbY, ONEpamus A00aBISET HOJb K «CTPOKa», €CIH 3TO
JOTyCKaeT (popMat, BO3BpAIAET 3HAUYCHUE «CTPOKAY;
e «3a00if CUMBOJIay, oTiepalys yaaaseT KpalHU TpaBbli CUMBOJ «CTPOKay U
BO3BPAIACT 3HAYCHUE «CTPOKAY;
® «(OYHUCTHUTHY, OTIEpAIUsl YCTAHABIMBAET B «CTPOKA» CTPOKY, H300paKAIOIIIYIO

p-uuHbIi 0, BO3BpaIlaeT 3HAUCHUE «CTPOKAY;
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® «PENaKTHUPOBATHY», OINEpalus MOJTy4aeT HOMEpP KOMAaH[bl peJaKTHUPOBAHUSA,
BBITIOJIHAET JEUCTBUS 1O €€ BBINOJHEHUWIO W BO3BpalllaeT 3HAYCHUE
«CTPOKay;

® «KOHCTPYKTOP», co31a€T 00bekT Tura TEditor;

® «UHUTAaThb «CTpPOKa» B ¢opMare CTPOKU» - CTPOKOBOrO TuMa (METon
CBOICTBA), BO3BpalllaeT 3HAYEHUE «CTPOKA» B 3aJlaHHOM IIOJh30BATEIIEM
dbopmare;

® «IHCaTh «CTpPOKa» B (opmaTe CTPOKW», MOJY4YaeT 3HAYEHUE CTPOKOBOTO
TUMa (METOJT CBOMCTBA) M 3aHOCUT €T0 B «CTPOKaY;

3. Kmacc peammsyiite B otaempHoM Moxayie UEditor. B pazpene ommcanus
KOHCTaHT OIMIIIUTE CIEAYIONINE KOHCTAHTHI:
® «pa3lenuTeNb LeJoN U APOOHOI YacTeil» CTPOKOBOTO THUIIA;

® «CTPOKOBOC MMPCACTABIICHUC HYJISD» CTPOKOBOT'O THUIIA.

ConepsxaHnue oTyera

1. 3ananue.
2. TekcT mporpaMMsl.

3. TecToBbie HAOOPHI NaHHBIX JJIsI TECTUPOBAHUS KJIacca.

KoHTposibHbIE BOIIPOCHI

1. B 4éM cocToUT OCOOEHHOCTH pa3zesia ONUCaHUs Kilacca ¢ YPOBHEM JIOCTYIa
protected?

2. B uém cocTtouT 0COOCHHOCTH pa3lesia OMUCAHHs Kiacca ¢ YPOBHEM JOCTyma
private?

3. B uém cocTouT 0COOEHHOCTH pazieia ONMUCAaHUS Kiacca C YPOBHEM JOCTyma
public?

4. B 4ém cocTouT OCOOEHHOCTh WHHUIMAIW3alKK TMOJeH CChUIOYHOTO TUNA U
KOHCTAHT B KOHCTPYKTOpE?

5. Uro takoe yka3arens this?

6. UTo Takoe craTU4yeCKHUe AIEMEHTHI Kjlacca?
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Ilpakmuueckasa paboma. Peoakmop npocmuix opooeit

Lens

(kapMHpOBaTL IMPAaKTHYCCKUC HABBIKKM pPCAJIM3allUM KJIACCOB CPCACTBAMU

00BEKTHO-OPUEHTUPOBAHHOTO MporpaMMupoBaHus C++.

3amanue

1. Pa3paGotats u peanuzoBath kiacc TEditor «BBox u perakTupoBaHue mpocThIX
npo0eii», ncnoap3ys kinace C++.
Ha VYuuduuupoBannom s3eike MoaenupoBanus UML (Unified Modeling

Language) HaI Kjacc MOKHO 0003HAYUTh CJIEAYIOIIUM 00pa3oM:

PepnakroplIpocroix/Ipoodeit

CTpoka: String

npoosEcteHouns: Boolean

no0aBuTh3HAK: String

nobasutel{udpy(a: Integer): String

nobasutbHoub: String

3a0oiCumBoia: String

OYKMCTUTE: String

KOHCTPYKTOP

guratbCtpokaBdopmareCrpoku: String (meToz cBoiicTBa)
nucatbCtpokaBdopmareCrpoku(a: String) (Meto CBOMCTBA)

penaktupoBath(a: Integer): String

OO0s13aHHOCTD:
BBOJI, XpaHEHHE M PEIAKTUPOBAHKE CTPOKOBOTO MPEICTABICHUS IMPOCTHIX

Jpo0eii.

2. Knacc momkeH oTBe4YaTh 3a TOCUMBOJIBHBINM BBOJI, XpPAaHEHUE U PEIaKTUPOBAHUE
CTPOKOBOTO TPEACTABICHHS MPOCTHIX aApobeit. 3nauenune Hyns - ‘0[1°. Kimace

JOJDKEH 00eCIIeYnBaTh:

e no0aBnieHue UdpsI;
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e 1no0aBlieHHE U U3MEHEHHE 3HAKA;

e J100aBJIEHUE pa3/ICIUTEIIA 1IeJION U JPOOHOM YacTel;
e 3a00if cHMBOJIA, CTOsIIETO cripaBa (BackSpace);

e YCTaHOBKY HyJeBoro 3HaueHus uucia (Clear);

® YTEHHE CTPOKOBOI'O MPEACTaBICHUS MPOCTON ApOoOH;
® 3aIlCh CTPOKOBOTO IPEACTaBICHHUS MPOCTON APOOH.

3. IlporectrpoBaTh KaXKIblii METO/ Kjlacca.

PexoMmenmanmy K BBIITOJTHEHHUIO

1. B knacce TEditor onummmuTe cienyromue aTpuOyThI:

® (CTPOKa» - CTPOKOBOTO THIA, COACPKUT CTPOKOBOE IIPEICTABIICHUE
peAaKTHPyEeMON IPOCTON APOOH.

2. B kiacce onummTe cienyromnme onepanuu:

e «Ipo0Ob €CTh HOJBY, Ollepalusl BO3BpallaeT OyJIeBcKoe 3HaUeHue [rue, eciu
«CTPOKa» COACPIKUT n300pakeHue apobu pasuoit 0/1, False — B mpoTtuBHOM
ClIyyae;

e (100aBUTH 3HAK», Oomepalns J00aBIAET WIH YAAIAET 3HAK «-» U3 «CTPOKa»
Y BO3BpAIAET 3HAYECHHUE «CTPOKA;

e «100aBuTh I1UPY», oONepalus MOJy4daeT LEeJo€ YHCIO (YUCIOBOE
o0o3HaueHue apadckoit mudpsrl), mpeoOpa3yeT ero B CUMBOJI U 100aBIISET K
«CTPOKay», €CIIM ATO JOMyCKaeT (popMat, BO3BpAIIAECT 3HAUCHUE «CTPOKAY;

® 100aBUTHb HOJbY, ONEpalus A00aBISET HOJb K «CTPOKa», €CIH 3TO
JOMyCKaeT (popMat, BO3BPALIAET 3HAYEHUE «CTPOKAN;

® «3a00i1 CUMBOJIa», ONIEpaIlis yAAIIeT KPAHUI MPaBblii CAMBOJ «CTPOKa» U
BO3BpalaeT 3HAUCHUE «CTPOKaY;

® «(OYHUCTUTHY, ONlEpalUsl YCTAHABIMBAET B «CTPOKA» CTPOKY, H300pakKaroIyIO

npoOb 0/1, BO3BpaIiaeT 3HaUCHUE «CTPOKAY;
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® «PENaKTHUPOBATHY», OINEpalus MOJTy4aeT HOMEpP KOMAaH[bl peJaKTHUPOBAHUSA,
BBITIOJIHAET JEUCTBUS 1O €€ BBINOJHEHUWIO W BO3BpalllaeT 3HAYCHUE
«CTPOKay;

® «(KOHCTPYKTOp», co3aaéT oobekT Tumna TEditor;

® «UHUTAaThb «CTpPOKa» B ¢opMare CTPOKW» - CTPOKOBOTO TuUMa (METOn
CBOICTBA), BO3BpalllaeT 3HAYEHUE «CTPOKA» B 3aJlaHHOM IIOJh30BATEIIEM
dbopmare;

® «IHCaTh «CTpPOKa» B (opmaTe CTPOKW», MOJY4YaeT 3HAYEHUE CTPOKOBOTO
TUMa (METOJT CBOMCTBA) M 3aHOCUT €T0 B «CTPOKaY,

3. Kimacc peammsyiite B otamensHoM Momayie UEditor. B pasmene ommcanwms
KOHCTaHT OIMIIIUTE CIEAYIONINE KOHCTAHTHI:
® «pa3ACIUTEIh YUCIUTEIS U 3HAMEHATEIIS» CTPOKOBOTO THUIIA;

® «CTPOKOBOC MMPCACTABIICHUC HYJISD» CTPOKOBOT'O THUIIA.

ConepsxaHnue oTyera

1. 3ananue.
2. TekcT mporpaMMsl.

3. TectoBbie HAOOPHI TAHHBIX AJISl TECTUPOBAHMSI KJ1acca.

KoHTposibHbIE BOIIPOCHI

1. B uém cocToaT 0COOEHHOCTH CTAaTUYECKUX ITOJIECH?

2. B uéMm cocToaAT 0COOEHHOCTH CTATUUYECKUX METOLOB?
3. B uém cocTouT meperpyska omneparuii 11st Knacca?
4

B 14éMm cocTonT 0COOEHHOCTh KOHCTAHTHBIX METOIOB?
Ilpakmuueckasa padoma. Peoakmop KomnieKkcHbIX yucen

Lens

CdopmupoBaTh TPaKTUUECKHME HABBIKM pealu3allMi  KJIACCOB  CpeJCTBaMU

00BEKTHO-OPUEHTUPOBAHHOTO TporpaMmupoBanus C++.
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3anmanue

1. Pa3paboTtath u peann3oBaTh Kiacc «BBOJ U peIakTHPOBaHHE KOMITJICKCHBIX
yucem» (TEditor), ucnons3ys knacc C++.
Ha VaudunupoBannom s3eike wmoaenupoBanus UML (Unified Modeling

Language) Hal Kjacc MOKHO 0003HAYUTh CJIETYIONTUM 00pa3oM:

PepakropKommiiekcubixHucen

cTpoka: String

xomruiekcHoeYncnoEcteHoms: Boolean

nobaBuTh3HAK: String

nobasutel{udpy(a: Integer): String

nobasutbHous: String

3aboiCumBoia: String

OYKMCTUTH: String

KOHCTPYKTOP

yuratbCtpokaBdopmareCrpoku: String (meToz cBoiicTBa)
nucarbCtpokaBdopmareCrpoku(a: String) (Meto CBOMCTBA)

penaktupoBath(a: Integer): String

OO0s3aHHOCTD:
BBOJI, XpaHEHHWE H PEIAKTUPOBAHHUE CTPOKOBOTO IIPEACTaBICHUS

KOMIIJICKCHBIX YHCCJI

2. Knacc moipkeH oTBedaTh 3a MMOCMMBOJIBHBIA BBO, XpAaHCHHUE M PEIaKTUPOBAHUE
CTPOKOBOTO MPEJICTaBICHUS KOMIIJIEKCHBIX YUCeN. 3HAYCHUE KOMIIJIEKCHOTO
uyis - ‘0, 1* 0,”. Kiacc nomken obecrieunBaTh:

e no0aBiieHue UPPHI;

e j00aBiIcHHE U M3MEHEHHUE 3HaKa JCHCTBUTCILHON U MHUMOM YacTeH;

e J100aBJIeHUE PA3ICIIUTEIIA 1IEJION U JPOOHOM YacTel NelCTBUTEILHON U
MHHMOM YacTel KOMIICKCHOTO YMCIIa;

e J100aBJICHHUE pa3ICIIUTENII MHUMOM 1 JSHCTBUTEIBHON YacTeit

KOMIIJICKCHOI'O 4YHCJIa
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e 3a00ii cuMBOJIa, cTOsIIETO cripaBa (BackSpace);

e YCTAaHOBKY HYJICBOT'O 3HaueHHs KoMmiuiekcHoro uncia (Clear);
® YTCHHE CTPOKOBOI'O MPEACTABICHUS KOMILICKCHOTO YHCIIA;

® 3aMUCh CTPOKOBOTO MPECTABICHUS KOMILICKCHOTO YKCIIA.

3. IIporecTupoBaTh Kaxablil METOA KJlacca.

PGKOMCHHaHHHJKBHHOHHCHHK)

1. B xnacce TEditor onummmTe cieayromue aTpruOyThI:

® «CTPOKa» - CTPOKOBOTO THWIIA, COACPKHUT CTPOKOBOE IMPEICTABICHHUE

PEAAKTHPYEMOTO KOMIUIEKCHOTO YHCIIA, .
2. B xracce onuinuTe Cleyronue oneparuu:

® «YHUCJIO €CTh HOJIbY, OTIEepaIlsl BO3BpaIiaeT OyaeBckoe 3HaueHue True, eciu
«CTPOKa» COACPIKUT M300pakeHHe KOMILIEKCHOro yucia pasHoro 0, +i 0,
False — B mpoTuBHOM cilyuac;

® (I00aBUTH 3HAK», OTEpaNs JOOABISICT WIH YAAIACT 3HAK «-» U3 «CTPOKa»
¥ BO3BpAIllaeT 3HAYCHHUE «CTPOKAY;

e 100aBuTh 1UGpPY», ONEpalus TMOJy4daeT [eJ0oe YHCIO (YUCIOBOE
obo3HavueHue apabckoit mudpsl), mpeodpa3yeT ero B CUMBOJ U 100aBIISIET K
«CTpOKay, €CIIM 3TO J0MycKaeT (popmar, BO3BpallaeT 3HAYCHHE «CTPOKaY;

® (I00aBUTH HOJIbY, OMeEpalus A00aBIseT HOJIb K «CTPOKa», €CIU DITO
JOTyCKaeT (popMat, BO3BpAIIAET 3HAYECHUE «CTPOKAN;

e «3a00i1 cUMBOJIay, oriepanus yanseT KpalHUi MpaBblil CAMBOJI «CTPOKa» U
BO3BpAIllaeT 3HAYCHUE «CTPOKaAY;

® «(OYHUCTHUTHY, OTIEPAIUs YCTAHABIMBACT B «CTPOKA» CTPOKY, H300pakKAIOITyIO
KomruiekcHoe unciio 0, +i 0,, Bo3BpalaeT 3HaUYCHHE «CTPOKay;

® «PEHAKTUPOBATHY, OMEpaIusl MOJydaeT HOMEP KOMaHIbl PeIaKTHPOBAHMUS,
BBITIOJIHAET JCUCTBUS 1O €€ BBHINOJHEHUWIO W BO3BpAlllaeT 3HAYCHUE
«CTpPOKay;

® «KOHCTPYKTOP», co31a€T 00bekT Tuma TEditor;

18 mapTa 2018 r. 3anuer M.T.



PacuérHOo-Trpadmrueckoe 3amaHme 0O gucumnarHe COBPEMEHHEIE TEXHOJIOTUMU 47
IpOTPaMMUPOBaHUI 2

® «YUTaTh «CTpOKa» B ¢opmMare CTPOKH» - CTPOKOBOTO THUMA (METOJ
CBOMCTBa), BO3BpAIla€T 3HAYCHHE «CTPOKa» B 3aJaHHOM II0JIb30BaTelIeM
dbopmare;

® «IHCaTh «CTPOKa» B (opMare CTPOKW», MOJIy4daeT 3HAUYEHHE CTPOKOBOTO
TUMa (METOJT CBOMCTBA) M 3aHOCUT €T0 B «CTPOKa»;

3. Kimacc peammsyiite B otmenbHoM wmomayine UEditor. B pasnmene ommcanwms

KOHCTAHT OIUIIUTE CICIYIONIME KOHCTAHTHI:

® «pa3lenuTeNb 1IeJION U APOOHOM YacTel ACHCTBUTEIPHON 1 MHUMON YacTen
KOMILUIEKCHOT'O YKCJIa» - CTPOKOBOT'O THUIIA;

® «Pa3JEIUTEIb ICHCTBUTEILHON 1 MHUMOM YaCTEe KOMIUIEKCHOTO YHCIIa) -
CTPOKOBOTO THIIA;

® «CTPOKOBOC MMPCACTABIICHUC HYJIA» - CTPOKOBOI'O THUIIA.

Conepxxanue oTyera

1. 3ananue.
2. TekcT mporpaMMsl.

3. TecroBbic HAOOPHI JAaHHBIX TSI TECTUPOBAHUS Kilacca.

KoHTponbHBIE BOTPOCHI

1. Korma B k1acce HEOOXOUMO SIBHBIM 00pPa30M OIMHUCATh IECTPYKTOP?
2. Yo Takoe KOHCTPYKTOP IO YMOTYAHUIO?
3. Korma B Kilacce HEOOXOAMMO SBHBIM OOpa3oM OMUCaTh KOHCTPYKTOP

KOITUPOBAHMS ?

Ilpaxkmuueckaa paboma. Ilapamempu3zosannviii adcmpaKkmuvliic. mun OAHHBIX

«Ilamamov)

Lens

ChopmupoBaTh TNPAKTUUYECKUE HABBIKM peaiu3allid  MMapaMeTPU30BAHHOTO

a0CTPaKTHOTO TUIIA JAHHBIX C TTOMOIIBIO 1Ma0I0Ha KitaccoB C++.
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3anmanue

1. B COOTBeTCTBMM ¢ TIPUBEACHHON HIDKE crenuduKanuei peain3oBaTh
napaMeTpU30BaHHBIA AOCTPAKTHBIM THIT JTAHHBIX «IIAMSTH», IS XpaHEHUS
OJTHOTO YHCJIa — OOBEKTA TUTIA T, HCTIONB3Ys Ma0JIoH KiaccoB C++.

2. IlporecTrpoBaTh KaXIYIO OMEPAINIO, OMPEICICHHYIO HA THIIC JaHHBIX OJHHM

N3 MCTO/JI0B TCCTUPOBAHMAL.

CHeHI/Iq)I/IKaHI/I}I THUIIA JaHHBIX «IIaMATB».

ADT TMemory

Jdannbie

[TamsaTe (Tun TMemory, B najnbHe#IeM - mamsATh) - 3TO NaMATh JJIsi XpaHEHUs
«guciay oobekTa Tuna T B mose FNumber, u 3HaueHus «COCTOSHUE MaMSITH» B
nosie FState. OObekT mnamsiTh - u3MeHsembli. OH UMEeT JBa COCTOSHUS,
o0o3HaYaeMbIX 3HauYeHUsMU: «Bxmodena» (_On), «Bwixmouena» ( Off). Eé

U3MEHSIOT oneparuu: 3amucath (Store), Jlo6asuts (Add), Ounctuts (Clear).

Onepanuu

Koncmpyxmop

Havanpurbie 3HaueHus: [Her.

[Iporecc: Munnuammsupyer mojie FNumber oObekra
«mmaMsaTh» (Turn TMEemory) oObeKTOM «UHUCIIO»
(tum T) co 3HaueHWEM TI0 YMOJIYAHUIO.
Hampumep st uucna tuma TFrac  co
sHaueHueMm 0/1. IlamsTe ycTaHaBiIMBaeTCs B
cocTtossHue «BpIkirouena», B moie FState

«COCTOAHUC IIaMATH)» 3aHOCHUTCA 3HAYCHUC

(_Off).
3anucamp
Bxon: (E) — oObexT THm T.
[Ipenycnosus: Her.
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[Iporecc: B o0bekT «mamsaThy (tTunm TMemory) B mose
FNumber 3anuceiBactcs komust oObekTa E.
[laMaTh  yCTaHABIMBAETCSA B  COCTOSTHUE
«Bkmtouena», B mone FState «cocrosiHue
naMsTH» 3aHOCUTCs 3HadeHue (_On).

Brixog: Her.

[TocTycnoBusi: CocrossHue  mamsatu  none — FState  —
«Bxmogena» (_On).

B3zamp

Bxon: Her.

[IpenycnoBus: Her.

[Ipomnecc: Co3maétr W BO3BpallaeT KOMHUIO OOBEKTa
XPAHSAMIETOoCcs B OOBEKTE «MaMsTh» (TUI
TMemory) B moste FNumber.

Brixon: O0BexT THma 1.

[ToctycnoBusi: CocrossHne  mamsatd  moie  FState  —
«Bxrouena» (_On).

ooasumo

Bxon: (E) — uncno oowext Tuna T.

[Ipenycnosus: Her.

I[Tporecc: B mone FNumber oOwbexta «mamsare» (THI
TMemory) 3anucekiBaeTcsi OOBEKT THHa T,
MOJIYYCHHBI B PE3yibTaTe CIOXKEHHUS YHCIIa
(E) u yucna, xpansimierocs B namsiTd B IOJI€
FNumber.

Brixog: Her.

[TocTycnoBusi: Cocrossnue  mamsatu  none  FState  —
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«Bxouena» (_On).

Ouucmumo

Bxox: Her.

[IpenycnoBusi: Her.

[Ipouecc: B moste urcna (FNumber) o6bekTa «mmaMsThb
(tun TMemory) 3anuceiBaeTcst 00bEKT Tuna |
CO 3HaYeHUEeM 1o ymosyanuto. Hanpumep, s
npoctoit apobu - 0/1. ITamsare (mone FState)
YCTaHABIIMBAETCA B COCTOSIHHE «BBIKITIOUeHa»
(_Off).

Brixon: Her.

[ToctycnoBusi: CoctrossHne  mamsatd  moie  FState  —

«Bueixirouenay ( Off).

YQumamovCocmosanuellamamu

Bxon: Her.

[Ipenycnosus: Her.

ITpomecc: Komupyer u BO3BpaliaeT 3HAYCHUE IOJIS
FState  «coctosstHme  mamsatum»  oOBEKTa
«mamsaTey» (Tunt TMemory) B popmare CTpOKH.

Beixon: 3HaUCHHUE TIOJS «COCTOSHUS TaMsTH» (TUIa
String).

[TocTycnoBus: Her.

QumamoYucno

Bxon: Her.

IIpenycnoBusi: Her.

[Ipouecc: Konupyer u BO3Bpallaer 3HA4YCHUE OIS
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«aucino» (FNumber) o0bekra «maMsatb» (THI
TMemory).

Brixon: OO0BbekT yucio (tu T).

[TocTycnoBus: Her.

end TCMemory

PeKOMeHI[aHI/II/I K BBITIOJIHCHHIO

1. Tun gaHHBIX peanu3yuTe, UCHOJb3Ys apaMeTpu30BaHHbli kiaacc C++.
template <class T>

2. Yucno xpanuTte B mojae FNumber tuma T.

3. s 9TeHUS COCTOSIHUS TTAMSTH U XPAHUMOTO 3HAYEHUS UCTIOB3YHTE CBOWCTBO
(property).

4. Tun naHHBIX peanu3yite B oTaeabHOM Moaysie UMemory.

Huxe mpuBeaeHbl JUarpaMMa KJIACCOB U AMATPaMMa COCTOSTHMM ISl Kjacca

«ITamMoAaTby.

TMemory T

Puc. Inarpamma xnaccoB 11 kiacca «IlamsaTey.
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31ech cObITHS:
MC — Ouuctuthb
MS - CoxpaHuth
MA - [1oGaBuTh
MR - 13Bieun

MR/Bo3Bpa
maer 0

MS/3anucarb(4rcio)

MR/Bo3Bpaiiaet
Yucno

MC/ ouumaer
MaMsITh

K BrIkiaouena

MemState = _OF
Yucmoo =0

Bxon/B mone Yucno
0, B moire MemState

K_OF

/)

MC

/ Birouena

~

MemState = _ON

Bxon/ B mone
MemState _ON

\J

/)

Puc. Jlnarpamma coctosiuust 1u1st knacca «llamsarsy

ConepsxkaHue oTyera

1. 3amanue.

2. TekcT mporpaMMsl.

MA/106aBUTH(4HCIIO0)

MA/n06aBuTh(4nCII0)

3. TecrtoBnie Ha6op51 JaHHBIX IJIs1 TCCTUPOBAHUS THIIA JaHHBIX.

KonTposibHbIE BOIIPOCHI

1. Koraa B kiacce HE0OX0UMO SIBHBIM 00pa3oM OMKUCATh KOHCTPYKTOP?

2. UTOo MOXHO MCIIOJIH30BaTh B KAYE€CTBE MapaMeTpoB I1adaoHa?

3. MO’HO 71 UCIOJIb30BaTh MIA0JIOHBI B KAYECTBE MapaMeTpoB I1adao0Ha?
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Ilpakmuueckaa paboma. Ilapamempu3zosannviiic ad0cmpaKmuvlii mun OAHHBIX

«lIpoueccop».

Lens

ChopmupoBaTh TPAKTUYECKUE HABBIKM: peaM3allid  apaMeTPU30BAHHOTO

a0CTPaKTHOI'O THIA JAHHBIX C MOMOIIBIO 11absioHa Ki1accoB C++.

3amanue

1. B COOTBeTCTBMM € NPHUBEACHHON HIXe crneuudukanueil peain3oBaThb
napamMeTpu30BaHHbIM aOCTpakTHBIA THN AaHHBIX «[Ipoueccopy», HcHoOaB3ys
m1a0s0H kinaccoB C++.

2. IlporecTupoBaTh THUI JaHHBIX.

CHGHI/I(bI/IKaHI/IH THUIIA JaHHBIX «Hpoueccop».

ADT TProc

JlaHHbIE

[Tporneccop (tum TProc) BeimonHseT AByXonepanaabie onepamuu 1Oprtn = (None,
Add, Sub, Mul, Dvd) u omHoonepanansie omnepaiuu - Gyukiuu TFUnc = (Rev,
SQr) van 3HaueHusiMu tumna 1. JIeBbIit onepan u pe3ysabTaT ONepalii XPaHUTCS B
nosie Lop_Res, npaseiii - B nosne Rop. O6a nons umerot tun T. IIpoueccop moxer
HAXOJIUTHCA B COCTOSTHUSIX: «OMepaliisi ycTaHoBlIeHa» - moje Operation HE paBHO
None (3Hauenue tuna TOprtn) WM B COCTOSIHUM «OTEpalus HE YCTAHOBIICHA» -
nosie Operation = None. 3Hauenust Tuna TProc - usmensemoie. OHU U3MEHSIOTCS
omepanusamu: «CoOpoc omepanun» (OprtnClear), «BBIIOTHUTE ONEPAIHIO
(OprtnRun), «Beraucnute dynkauo» (FuncRun), «YcTaHoBUTH omnepaiuioy»
(OprtnSet), «YcranoBuTsh JieBbiii onepanay (Lop_Res_Set), «YcTaHOBUTH mpaBblit
onepana» (Rop_Set), «Copoc kanbkymstopa» (ReSet). Ha 3nauenusx tuma T
JIOJKHBI OBITH OMPEIeNICHbl YKa3aHHbIE BhIIIE Oonepauy U (yHKIUH.

Onepauuu

Koncmpyxkmop
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HauvanbHble Het
3HAYCHUSA:
[Ipouecc: Nuannmanu3upyeT mosisi 00beKTa IMPOIeccop
muria  TProc. Tloms  Lop_Res, Rop
MHULAATU3UPYIOTC oObekTamMu (tum T) co
BHAYCHUSIMU MO ymoJidyanuto. Hampumep, nms
mpocTeix  aApobert -  0/1.  Ilpomeccop
YCTaHABIIUBAETCA B COCTOSIHUE: «OTMepaIusi He
ycranoBiieHa»: (Operation = None).
Copocllpoueccopa
Bxon: Her.
[Ipenycnosus: Her.
[Ipomecc: [Monss oObexTa mnpomeccop: Lop_Res, Rop
MHULMATU3UPYIOTC oObekTamu (tTun T) co
BHAUYCHUAMH 10 yMosdaHuto. Hampumep, s
MpPOCTBIX  JpoOet - 0/1. TIIpoueccop
YCTaHABIIMBAETCS B COCTOSIHUE: «OMepalus He
ycTaHoBieHa»: (Operation = None).
Brixon: Her.
[TocTycnoBus: CoctosiHME  TIpolleccopa —  «omeparus
copomiena» (Operation = None).
CopocOnepavyuu
Bxon: Her.
[IpenycnoBus: Her.
[Tpouecc [Ipouieccop ycTaHaBAMBAETCA B COCTOSHHE:

«omeparsi He yctaHoBieHa»: (Operation =

None).
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Brixon:

Her.

[TocTycnoBus:

CocTogHue

Imponeccopa «orepanuAa

copommera» (Operation = None).

BuvinonnumusOnepayuio

Bxon: Her.

[Ipenycnosus: Her.

[Ipouecc BbI3bIBaeT BBINOTHEHHE TEKYIIEH OMNEepaluu
(3amucanHoit B mose Operation). Omnepanus
(Operation) BBITIONHSAETCS HaJ 3HAYCHUSIMH,
xpansmumucs B mosix Rop u Lop_Res.
PesynbraT coxpansiercss B mosne Lop_Res.
Ecau Operation = None, HUKakKue IEWCTBUS
He BBIMONHAIOTCSA. CocTOosiHHUE OOBEKTa He
M3MEHSETCS.

Brixon: Her.

[ToctycnoBusi: CocTosiHHE MpoLeccopa HE U3MEHSIETCSL.

Buiuucaumo @ynkyuro

Bxon: Bun dynakiuu (Func: TFunc).

[IpenycnoBus: Her.

[Ipouecc BrI3piBaeT BBIOHEHUE TEKyIed (QyHKIIUU
(Func). ®yukums (Func) BbImoNHSETCS Haj
BHAUYCHUEM, XpaHsmuMmcs B mose Rop.
PesynbraT coxpansiercs B HEM xe. CocTosiHuE
00BEKTa HE U3MEHSIETCHI.

Brixon: Her.

[ToctycnoBus: CocTtosiHEe npolieccopa He MEHSIETCA.

18 mapTa 2018 r. 3anuer M.T.
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QumamuJlesvtiiOnepano

Bxox: Her.

[IpenycnoBus: Her.

[Tpouecc Co3maéT ¥ BO3BpallaeT KoOIMUIO OOBEKTa,
KOTOpPBIN XpaHutcs B osie Lop_Res.

Brixog: O0BekT Thna T.

[TocTycnoBus: CocTtosiHHEe mpolieccopa HE U3MEHSIETCSL.

3anucamu/leevtitOnepano

Bxon: [Mepemennast Operand Tuma T.

[Ipenycnosus: Her.

[Iporecc Co3naér komuio oobekra Operand u 3aHOCHUT
e€ B mosie Lop_Res.

Brixon: Her.

[TocTycnoBus: CocTtosiHME npolieccopa HE U3MEHSIETCSL.

QumamuvllpaewviiOnepano

Bxon: Her.

[Ipenycnosus: Her.

[Tpouecc Co3ma€T u BO3BpalllaeT KOMHUIO OOBEKTA,
KOTOpBIN XpaHuTcs B ROp.

Brixon: OO0BeKT THma 1.

[TocTycnoBus: CocTosiHHEe mpolieccopa He MEHSIETCS.

3anucamolIpasvritOnepano

Bxon: [Mepemennas Operand tumna T.
[IpenycnoBus: Her.
[Iporecc Co3naér komuio oobekra Operand u 3aHOCHT

e¢ B moJsie Rop.

18
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Brixon: Her.

[TocTycnoBus: CocTosiHME npoLeccopa HE U3MEHSIETCHL.
QumamvCocmonnue

Bxox: Her.

[IpenycnoBus: Her.

[Ipouecc Konupyer wu BO3Bpamaer 3HAYEHUE MOJIA

Operation.

Beixon: Buauenue mosst Operation.

[ToctycnoBus: CocTosiHHE MpOoLIECCOpPa HE U3MEHSIETCSL.
3anucambvCocmonnue

Bxon: [Tepemennas Oprtn tumma TOprtn.

[Ipenycnosus: Her.

[Iporecc Banocut 3Hauenue Oprtn B mose Operation.

Brixon: Her.

[ToctycnoBusi: CocTostHuE TIporieccopa n3mMensiercss Ha Oprtn.

PGKOMGHH&HHHJ(BHHOHHGHHK)

1. Tun ganueix TProc peanu3oBarh, UCTONB3Ys Ia0a0H KiaccoB C++, template

<class T>.

2. Yucna xpanure Kak mosis tumna T.

3. ns 9uTeHWs COCTOSIHMSI TpoIleccopa, MOJICH: «JIEBBIN OMEpaHI-Pe3yIbTaT»

(Lop_Res), «mpassrii oniepana» (Rop), ucmosib3yiiTe CBOMCTBO (property).

4. Tun gaHHBIX peann3oBaTh B 0TAeIpHOM MojyJie UProc.

5. B npuBenéHHol HIDKE TaONMIIE MOKa3aHa IIOCIIEIOBATCIBHOCTh HM3MCHCHUS

COCTOSIHUSA Tporieccopa, eciid T = TFrac, npy BHIYUCICHUHN BbIPAXKEHUS:

2/1 + 3/1 * (4/1)°

Iar

Bxon Meton

Rop Lop_Res Operation

18 mapTa 2018 r. 3anuer M.T.
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0 Create 0/1 0/1 None
1 2 0/1 0/1 None
2 + Lop_Res_Set; 0/1 2/1 Add
OprtnSet
3 3 0/1 2/1 Add
4 * Rop_Set; 3/1 2/1+3/1 Mul
OprtnRun;
OprtnSet;
5 4 4/1 2/1+3/1 Mul
6 Sqr Rop_Set; 4/0)"2 | 2/1+3/1 Mul
FuncRun
7 = OprtnRun 4/r2 | 2/1+3/1* Mul
(4/1)"2
8 C ReSet 0/1 0/1 None

Hwuxe NMpuBEIACHA TuarpaMmma KJacCoB AJIA Kjlacca maMATb.

Puc. lnarpamma kmaccos IIponeccop.

ConepsxkaHue oTyera

1. 3ananue.
2. TekcT mporpaMmsl.

3. TecTtoBbie HAOOPHI JAHHBIX JJIs1 TECTUPOBAHUS TUIIA JAHHBIX.

KonTposibHbIE BOIIPOCHI

1. Kak ucnosib30BaTh THI B KA4ECTBE apameTpa mabdioHa?

2. Kak ucrnonb3oBaTh epeMEHHYIO B KaueCTBE MapaMeTpa IadaoHa?

18 mapTa 2018 r. 3anuer M.T.
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3. Kakue cyniecTByrOT OTHOIIEHUS MEXY KilaccaMu?

Ilpakmuueckan paboma. Ynpasnenue KanbKyaimopom

Lens

ChopmupoBaTh MPaKTHYECKHUE HABBIKM peATU3alMA  KJIACCOB  CPEICTBAMHU

00BEKTHO-OPUEHTUPOBAHHOTO IporpaMMmupoBanus C++.

3amanue

1. Pa3paboTtaTh U peann3oBaTh Kjacc «YIpaBIeHUE KaNbKYJISITOPOM UYUCEID) THUI
TCtrl, ucnions3ys xknacc C++. Tun uncen, KOTOpble 00padaThIBAET
KaJIbKYJIATOP, 3aBUCUT OT BapUaHTA.

Ha Yuauduunuposansom sizbike moaenupoBanusi UML (Unified Modeling

Language) HaI Kjacc MOKHO 0003HAYUTh CJIETYIONTUM 00pa3oM:

YnpasiaenueKaabkyasitopomIIpocToix/Ipo6eii (tunm TCtrl)

cocrosinneKanbkynsaropa: TCtrlState
peaaKTop: TEditor
MpOLECCOp: TProc

MaMSITh: TMemory
YUCJIIO: TFrac

BeinoaHuThKoMannyKanekynsatopa(a: Integer; var b, MState: String):
String

BeinostHuTEKOoManyPenakropa(a: Integer): String
BeinmotHUTEONEeparmio(a: Integer): String

seinmotHuTh®yHKIHIO(A: INnteger): String

BeIUUCIUTEBBIpakenue(a: Integer): String
ycranosutbHauansHoeCocrosarneKanskysropa(a: Integer): String
BeinostHuTEKoManayrol lamsitu(a: Integer; var MState: String): String

yutatblIncatsCocrosaneKanbkymstopa: TCtrlState
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BeinoaHuTEKoManaybydepaOomena(a: Integer; var b: String): String
KOHCTPYKTOP

JECTPYKTOP

OO0s3aHHOCTD:

YHPABJIICHUC BBIIIOJIHCHUCM KOMAH/[ KAJIbKYJIATOPA

2. Knacc nomxeH oTBeuyaTh 3a yNpaBJCHHE BHITIOJTHEHHEM KOMaH/ KaJbKyJIsAaTopa.
OnH pacnpenensieT KOMaH/bl KaJbKyJIsTOpa MEXAY OOBEKTaMH («PEIaKTopy,
«TIPOLIECCOP», «HaMsTh», «0ydep oOMeHa»), KOTOpbIE JOKHBI 3TH KOMAaH]IbI
BBITIOJIHATD.

3. IIpoTecTupoBath Kak/ibIii METO]I KJlacca.

PexoMmenmanmy K BBIITOJTHEHHUIO

1. Knacc TCtrl peanusyiite B ornensnom moayie UControl.

2. B Monyne omummmre mnepeuncisembii Tam TCtrIState = (cStart, cEditing,
FunDone, cValDone, cExpDone, cOpChange, cError) mis o0o3HaucHuUs
coctostHuM  Kampkynaropa: CStart (Hawansnoe), CEditing (BBoxg wu
penaktupoBanue), CExpDone (Breipakenne BeruncieHo), COpDone (Oneparius
BoinioTHEHa), CValDone (3nauenue BBeneHo), cOpChange (Omnepanus
u3MeHeHa),. CError (Omubxka).

3. B kiacce onmmmTe cremyromue aTpuOyThI:
® «penaktop» - 00bekT Tuna TEditior;

e «mporieccop» - o0bekT tumna TProc (TCalc B npeapiayieii peaakium);

® «IaMATh» - 00BEKT THHA T Memory;

® «COCTOSTHHE KaJbKynsiTopay - Tun T CtriState;

® «uucio» - o0beKT Tuma [Frac (pe3yiabTaT BBINOIHEHUS MOCIEIHEN
KOMaH/Ibl).

4. HaGop OCHOBHBIX oOIllepaluii Kjacca oOmpenensercs HaOOpOM KOMaH
KaJIbKyJIATOPa, 3aJaHHBIX TMoJib3oBareileM. Kpome Toro, B kiacce OyayT
OTIpe/IeNieHbl BCIIOMOTATENbHBIE OMEpaIii, OOECIeUNBAIOIINE PEATU3AINIO

OCHOBHBIX onepauuﬁ. B knacce onumute CICAYHOIIUC OICpalu:
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o «BoimonHuTEKoManayKanpkynaropa» (ympasisieT BBI30BOM OIEpaIfii 1Mo
pabote ¢ oobekTamu: pemakTop (moje TEditor), mporeccop (mose TProc),
namsaTh (mose TMemory), 6ydep oomena (rmobansubiii 00bexT ClipBoard)),
oreparysl MoJiydaeT IeJI0e YUCIO (HOMEp KOMaH/bI MOJIh30BaTeNs), CTPOKY
st Oydepa oOMeHa, CTPOKY CO 3HAYCHHUEM COCTOSHUS TIaMATH U
BO3BpallaeT CTPOKY g Oydepa oOMEHa, CTPOKY COCTOSIHHSI MaMSITU M
CTPOKY pe3yJIbTaTa;

o «BemonHuTEKOManTyPenakTopa» (ympaBisieT BBI30BOM METOIOB OOBEKTA
pemaktop (tun TEditor)), omepamus moaydaer meigoe dHciao (HOMep
KOMaH/IbI TT0JIb30BaTENs M BO3BPAIIAET CTPOKY pe3yJIbTaTa;

o «BemMogHUTHOMEparuioo»  (ympaBiseT BBI30BOM  METOAOB  OOBEKTa
nporeccop (mosie TProc)), omepamnus mnonydaer Iejao€ 4YUCIO (HOMEp
KOMaH/IbI T0JIb30BaTENs M BO3BPAIIAET CTPOKY pe3yJIbTara;

o «BHIMOTHUTEDYHKITNIO» (YIIPABISET BHI30BOM METOAOB OOBEKTa MPOIIECCOP
(monme TProc)), omepaunus mnonaydaer I1eaoe 4Yuciao (HOMEpP KOMaHbI
MOJIB30BATEJISI M BO3BpAIIIACT CTPOKY Pe3yJIbTaTa;

® «BBIUMCTUTHEBBIpakeHHME»  (YOpaBISIET BBI3OBOM  METOJIOB  OOBEKTa
nporeccop (mosie TProc)), omepaunus moiydaer Iejaoe 4YUCIO (HOMEp
KOMaH/IbI TTOJI30BaTENs M BO3BPAIIAET CTPOKY pe3yIbTaTa;

e «ycraHoButbHauansHoeCocTostnueKanbkynsitopa» (ynpasisieT BbI30BOM
METOJIOB IS epeBoia o0bekTa Trma 1Calc B cocrostaue Start (cm. Hroke),
orepaiys TOoJydaeT IIeJoe Yuciao (HOMEp KOMAaH/bl TOJb30BaTENs H
BO3BpAIIlaeT CTPOKY pe3yybTara;

o «BemomauTEKOManyllamsaT» (ympaBisieT BBI3OBOM METOAOB OOBEKTa
tuna TCtrl, obecrieunBaromuX BBIMTOJHECHHE KOMAaHJ MaMSTH), OMEparus
MOJIy4aeT I1eJI0€ YHCIO (HOMEp KOMaHJbl TOJb30BaTeNsA), CTPOKY CO
3HAYCHHUEM COCTOSHUS MaMSATH W BO3BpAIACT CTPOKY COCTOSHUS MaMSITH U

CTPOKY pe3yJibTaTa;
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o «BoimonHuTEKoManaybypepaOomenay (ympaBisieT BbI30BOM METOJIOB
oobekta THma 1ClipBoard, o0ecrneunBaomux BBITOJHEHUE KOMAaH]
Oydepa oOMeHa), omepalusi TOJdydaeT IIeoe 4Yucio (HOMEp KOMaH/IbI
MOJIb30BaTes), CTPOKY CO 3HadYeHHMeM Oydepa oOMeHa H BO3BpaIlacT
CTPOKY cO 3Ha4eHHeM Oydepa oOMEHa U CTPOKY Pe3yIbTara;

® «UWTATh | MHCATh COCTOSHWE KAJIBKYJATOPa», BO3BpAIAET 3HAYECHUE THUIIA
TCtrlState (cBoiicTBO, OnuparoIieecs Ha 1oJje);

® (KOHCTPYKTOP», OCYLIECTBJSIET CO3/JaHHE OOBEKTOB M HWHHUIIUATU3ALMIO
TOJIeH Kjacca;

® (JIECTPYKTOpP», OCYIIECTBIISIET OCBOOOXJEHWE TaMsATH, 3aHUMaeMOU
00BEKTOM KJIacca M 0OBEKTaMH, yKa3aTelIu Ha KOTOPbIE XPaHSTCS B MOJSX
o0bekTa: «Penaktopy, «IIpoueccopy, «Ilamsatey, «Hucmoy.

5. Jloruka paboThl 00bEKTa «yIpaBICHUE KATbKYIITOpOoM» Kitacc TCtrl moxer
ObITh OINHCAaHA C TMOMOIIbIO TAaOJIUIBI TEPEXOJO0B, KOTOpas OTpakKacT
W3MEHEHHUE COCTOSIHUSI KaJbKYJIsTOpa U PE3yibTaT padOThl OOBEKTa MOJ
JIENCTBUEM KOMaH/]I MoJib30BaTes. Tadauia nepexo10B CTPOUTCS Ha OCHOBE
aHanM3a IMpPeleACHTOB (BapUaHTOB HCIOIb30BaHUA), MPUBEAEHHBIX B
cnenudukanuu. [ nocTpoeHus: TabIULbl IEPEX0A0B HEOOXOAUMO:

6. mpoaHanM3UpoOBaTh CHEHMUPUKANNIO, TPUBSACHHYIO B 3aJaHUM  JJIS
KaJIbKYJISITOpAa TPOCTBIX APOOCH W BBIICTUTh COCTOSHHS KaJIbKYJSITOpA,
Hanpumep: Start (Hauansnoe), Editing (BBox u penakruposanue), ExpDone
(Boipakenue Bbrumciieno), FunDone (®yukius einoaHena), ValDone
(3nauenue BBeneHo), OpChange (cmena onepapariun), Error (ommoka);

7. TOCTPOUTDH TUATPAMMY COCTOSTHHM.

JuarpamMa KjgaccoB JiJIsi  YTNPABJICHUS KaJIbKYJISTOPOM TIPOCTHIX ApoOei

MMpCACTABJICHO HA PUCYHKC HHIKC.

18 mapTa 2018 r. 3anuer M.T.



PacuérHOo-Trpadmrueckoe 3amaHme 0O gucumnarHe COBPEMEHHEIE TEXHOJIOTUMU
IpOTPaMMUPOBaHUI 2

cd UMLClassDiagramCalc /

Conepxxanue oTyera

2 HcTopua

= ATpHBYTHI
= Onepaunm

Mamarte ana uncen

= ATpubyTHI
= Onepaumu

A

= ATpuBYTbI

= Onepaumnu

lMaHens ynpasnexus

MNMaHenb ynpaBneHws @91

YCTpoWCTEO ynpaeneqma | 1

A

YCTpPOHCTBO ynpaBneHua

1. 3amanue.

2. TexkcT mporpamMMmBbl.

2 PepakTop uncen

McrpmidaTeo... -
) = ATpHByTH Hl ; = ATpubyThI
= Onepaumnu = Onepaumnm
YerpofcTevcyppéieneenymAgeheHa G 1
Mpoueccop | A Tpoueccop
Mamatb Ang yucen !
= ATpubyTbI
flamaTs Ans uncen s
= Onepauwu
Yucno |, 2
V
_ Mpoueccop @91
Yucno
Yucno
= ATpubYTbI 2
= Onepauum

3. TecroBbie HAOOPHI JAHHBIX JJI TECTUPOBAHUS KJlacca.

KoHTpobHBIE BOITPOCHI

1
2
3
4.
3)
6
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Ilpakmuueckasn paooma. Humepgeiic

Lens

C(i)OpMI/IpOBaTL MMPAaKTHYCCKUC HABBIKKM pPCaAIM3allMM KJIACCOB CPCACTBAMU

00BEKTHO-OPUEHTUPOBAHHOTO MporpaMMupoBaHus C++.

3amanue

1. Pa3zpabotath u peanuzoBarh kiacc «Murepderic kanpkynstTopa» tun TClcPnl
HacienHuk TForm, ucnosnb3ys C++.
Ha VYuuduuupoBannom s3eike MoaenupoBanus UML (Unified Modeling

Language) HaI Kjacc MOKHO 0003HAYUTh CJIETYIONTUM 00pa3oM:

HNureppeiicKanbkyasaropallpocrbix/[poodeit

crpokallpocras/IpoOb: TStaticText
cocrossHuel lamsaTu: TStaticText
KHOTIKHA BBOJIA. TBitButton

FormCreate(Sender: TObject)
ButtonClick(Sender: TObject)
FormKeyPress(Sender: TObject; var Key: Char)

MeTtons! 11t 00pabOTKH KOMaH,T MEHIO

OO0s3aHHOCTD:
OOecrieynTh TOJIH30BATEIII0 BO3MOKHOCTD YIIPABJICHUS KaJIbKYJISATOPOM

4Cpe3 KIIaBHATyPy U KOMaHIHbIC KHOIIKH IJIs1 BBIITOJIHCHUA BBIYHCJICHUI

2. Kiacc nomxeH oTBevarsh:
2.1.3a BBOX:
e KOMaHJ PeIaKTHUPOBAHMS,
e KOMaHJ IaMsiTH,
® KOMaH] IIPOIIECCOPa;
2.2.0T00paxkeHue:
® BBOJHMMOTO YHCIIA,

¢ pc3yJibTara BbIYUCIICHUA,

18 mapTa 2018 r. 3anuer M.T.



PacuérHOo-Trpadmrueckoe 3amaHme 0O gucumnarHe COBPEMEHHEIE TEXHOJIOTUMU 65
IpOTPaMMUPOBaHUI 2

® COCTOSIHUSI TTAMSTH;
2.3.KJ1acc J0JKEH 00eCTeuynuTh BO3MOKHOCTh:
® BBOJIa TEPEUYMCICHHBIX KOMAaHJI C TOMOIILI0O KOMAHIHBIX KHOMOK H
KJIABHATYPBI;
® BBINOJHEHHE KOMaH/I /U1 paboThl ¢ 6ydpepom oOMeHa:
O KOIUPOBATH,
O BCTaBHTb;
® HACTPOWKM Ha B 3aBUCUMOCTH OT BapuaHTa- THIA YHCET,
00pabaTbIBAEMBIX KaIbKYJISTOPOM.

3. IIporecTpoBaTh Kaxablil METOA KJ1acca.

PGKOMGHHaHHH}(BHHOHHGHHK)

1. Kiacc TClcPnl peanu3yiite B otaensaom moyie UCIcPnl.
2. ITanenp ympaBieHHs peanusyiTe Kak GopMmy.
3. B xmacce ¢hopMbI HCTIONB3YHTE CACAYIOMNE BU3YyTbHBIC KOMITOHEHTHI:

® Uil OTOOpaXXEHUSI CTPOKH - TPOCTBIX JAPOOEH W COCTOSIHUSI TaMSTH-
KOMIIOHEHTHI Thma TStaticText;

e /ISl BBOJAA CHMBOJIOB W BBITIOJIHAEMBIX OIEpandii - KOMITOHEHTHI THIIA
TBitButton;

e Ui BEIOOpa KOMaH ipu padoTe ¢ Oydhepom oOMeHa, HACTPOHKH MapaMeTpa
pexuma paboThl (AEHCTBUTEIBHOE, KOMIUIEKCHOE), BbI30BAa CIIPaBKU
BCTaBbTE ri1aBHOE MeHIO: [IpaBka ¢ moamenro: Konmposate, BeraButs; Bua
¢ mnommento: Ilemoe, Ilemoe m apobp;, CmpaBka — KOMIIOHEHT Kiiacca
TMainMenu.

4. B xmacce (hopMbl ONUIIATE CIASAYIONINE COOBITUMHBIE TIPOIEYPHI:
e «co3manue ¢opmely CreateForm mms co3ganms oO0bekta TCICCtrl wu

HMHHUIKMaJIN3allii KOMIIOHCHTA OTO6pa)KeHI/I$I CTPOKH BBOJI&/BBIBO)I&;
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o «Haxarue kHonku» (ButtonClick) - ayist npeoOpazoBaHus HaXKaTHsl KHOTIKU B
COOTBETCTBYIOIIEE I1€70€ YMCIIO U BBI30BAa METOJ]A «BBIMOJHUTH KOMaHIY
KanbKyssaTopa» oobekta TCICCtrl;

e «HaaTHe KiIaBuIIM Ha  KkiaaBuatype»  (FormKeyPress) - mis
npeoOpa3oBaHusl HAXKATHUS KIABHUIIU B COOTBETCTBYIOIIEE IIEJI0€ YUCIO H
BBI30Ba METO/IA «BBIMIOJHUTH KOMaHy KalubKysiTopa»y oobekra TCIlcCtrl;

® METOJIbI 11 0OOpabOTKH KOMaH MEHIO.

ConepsxkaHue oTyera

1. 3ananue.
2. TekcT mporpamMMmBbl.

3. TectoBbie HAOOPHI TaHHBIX JJIsI TECTUPOBAHUS KiIacca.
KOHTpOJIBHBIE BOIPOCHI

KoHTpobHBIE BOITPOCHI

1. B 4€M CymHOCTh OTHOIICHUS 3aBUCIMOCTH MEKTy KTaccamu?

2. Kak w300paxaeTcsi OTHOIICHHWE 3aBHCHMOCTH MEXKIY KIacCaMH Ha S3BIKE
UML?

3. B uém cymHOCTh OTHOIIEHUS 0000IICHUS MEX Ty KilaccaMu?

4., Kak nzo0Opaxaercs OTHOIIEHHE 0000IeHs MeX Iy KiaccaMu Ha sizbike UML?

5. HazoBuTe OCHOBHBIC TPHUHIIUIBI TTOCTPOCHUS OOBEKTHO-OPUECHTUPOBAHHON
MOJIENHN?

6. Ha3zoBuTe OCHOBHBIE 2JIEMEHTHI OO BEKTHO-OPUEHTHUPOBAHHON MOJIETTN?

Jluteparypa

1. BennpoB A.M. IIpoekTrpoBaHre NpOrpaMMHOT0 00ecieueH s IKOHOMUYECKUX
WH(POPMAIIMOHHBIX CHUCTEM. YYeOHUK. — 2-¢ u3l., nepepadb. u jgom. — M.:

®dunHancel ¥ cratuctuka, 2005. 544 c.: u.
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2. OpnoB  C.A. Texuomorun pa3pabOTKHM MPOTPAMMHOTO  OOeCleYeHusI.
Pa3zpa0oTka CIIOKHBIX IPOTPaAaMMHBIX CHUCTEM: YuyeOHOe MmocoOue sl BY3O0B.
CIIO.: ITutep, 2003. —472c.: un.
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M3narenscTtBo bunom, CII0.: HeBckuii Quanmekt, 1999. - 560c.
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