MHUHHUCTEPCTBO OBPA3BOBAHUS 1 HAYKHM POCCUHMCKOM ®EJEPAIIMA
DenepajbHOE TOCYIAPCTBEHHOE OI0KEeTHOE 00pa3oBaTe/ibHOE YUpek/JIeHHe BbICIIero 00pa3oBaHus

«TOMCKH TOCYJIAPCTBEHHBI YVHUBEPCUTET CUCTEM
VIIPABJIEHUS U PAJTMODJIEKTPOHUK
(TYCYP)

HTYOCYR| e sumprncera
UNIVERSITY JlupexTop nenapraMmeHTa 00pa3oBaHuUs

|Osy RS HT NOANTMCAR SARETEOHHEDE N0k
Ceprugamar: 1obcfala-5laf-448-aef0-5584d2fd4820
Brageasey: Tpoaw MNasen CHmmonn

Leactearenes: ¢ 1901, 2016 no 18082010

PABOYAA [TPOI'PAMMA JIUCHUITVIMHD
HNudopmarnka

VYpoBeHb 00pa3oBaHus: BbIcIee 00pa3oBaHue - fakajgaBpuaT

Hanpaenenne mnoaroroBku / crenuanbHocTh: 11.03.02 MH(oxkOMMyHUKALMOHHBIE TEXHOJIOTHM W
CHCTEeMbI CBSI3H

Hampasnennocts (mpoduis) / cneruanu3anys: OnTuyecKue CUCTeMbl U CETH CBSI3U

®opma o0ydeHus: OUHaA

®akynbreT: PT®, Paguorexuudeckuii paxkyJabTeT

Kagenpa: CBUuKP, Kadeapa cBepXBbICOKOYACTOTHONH U KBAHTOBOI PainO0TeXHUKH

Kype: 1

Cemectp: 1, 2

YueOnsrit man Habopa 2018 roma

Pacnipenenenne pabouero BpemeHu

Ne Bunpl yueOHOI 1eITeNbHOCTH 1 cemectp 2 cemecTp Bcero Enunuiet
1 | Jlekuun 36 34 70 4acoB
2 |IlpakTudeckue 3aHATHS 0 16 16 4acoB
3 | JlaGopaTopHbie pabOTHI 72 50 122 4acoB
4 | KoHTpoJIb CAaMOCTOSITEIbHON PabOTHI 0 8 8 4acoB
(KypcoBo#i IpoeKT / KypcoBasi paboTa)
5 | Bcero aynuToOpHBIX 3aHATHI 108 108 216 4acoB
6 | CamocTtosTenpHas pabora 36 108 144 4acoB
7 | Bcero (6e3 3x3ameHa) 144 216 360 4acoB
8 |IloaroroBka M caada dK3aMeEHaA 36 36 72 JacoB
9 | OOmas TpyI0eMKOCTh 180 252 432 4acoB
5.0 7.0 12.0 3.E.

Ox3ameH: 1, 2 cemecTp
Kypcooii mpoekt / kypcoBast paboTa: 2 ceMecTp

Tomck 2018
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PilCC.\l()TpCH&l 151 ()ﬂ()(’)pCHll Ha 3aCCJaHuM Kil(t)ﬁ:{pbl
nporokot Ne 10 ot «29 » 6 2018 1
JINCT COI'TTACOBAHU A

Pabouas mporpamma AUCIUIUIMHBI COCTaBJICHA C y4eTOM TpeOoBaHUHU (enepaabHOTO Trocynap-
CTBEHHOTO 00pa3oBaTeNbHOTO cTaHaapTa Bhiciiero oopazoBanus (CPI'OC BO) no HampaBiieHHIO MOATO-
toBKH (cnermanbHOCTH) 11.03.02 MHPpOKOMMYHUKAIIMOHHBIE TEXHOJIOTUN M CUCTEMBI CBS3H, YTBEPK/ICH -
Horo 06.03.2015 rona, paccmorpeHa u ono0pena Ha 3acenanuu kadenpsr CBUUKP «  »

20 roma, mpotokois Ne

PazpaboTuuk:
ouent xad. CBUuKP A. O. Cemxun
I iy

3aBenyronmii o0ecnieunBaromeii kad.
CBYuKP C. H. llapanroBuu

Pabouast mporpamMmMa IUCIMITIIMHBI COIIACOBaHa ¢ (DaKyIbTETOM U BBINTycKaroueil kadeapoii:

Hexan PT® K. 1O. Ilonosa
3aBeAyIOIHi BRITYCKAIOIICH Kad.

CBYuKP C. H. Illapanrosuu
OKCIIepTHI:

3aBemyrommii kKadeapoi CBEpXBBICO-
KOYaCTOTHOM M KBAHTOBOM pajinoTex-
Huku (CBUuKP) C. H. lllapanroBuy

JlonieHT Kadenpbl CBEpXBbICOKOYA-
CTOTHOM M KBAHTOBOM PaJMOTEXHUKHU
(CBYuKP) A. 1O. ITonkoB
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1. lean u 3aga4n AUCHUTLIHMHBI

1.1. lleau TUCUMIIAHBI
Llens npenogaBanus nuctuiuinabl «HQOpMaTHKa» — 0OecreunTh 0a30BYIO IMMOATOTOBKY CTYJICH-
TOB B 00JIaCTH UCIOJIb30BaHMS CPE/ICTB BHIYMCIUTEIBHOM TEXHUKH, a TAK)KE Pa3BUTh HABBIKU pabOThI Ha
MePCOHAIBHBIX KOMITBIOTEPAX B COBPEMEHHBIX OIEPAIIMOHHBIX CUCTEMaXx JUIs PEIICHUS WHKCHEPHBIX 3a-
nay cOopa, nepeaadn, 00pabOTKU U XpaHEHUsT HHPOPMAIUH.

1.2. 3agaun IMCHMIIINHBI
— Kypc 3HaKoMUT CTyI€HTOB C Ha3HAYEHUEM U IPUHILIUIIOM JEHCTBUS COBPEMEHHBIX IEPCOHAIIb-
HBIX KOMIIBIOTEPOB, OCHOBAaMH QJITOPUTMHU3ALMM M TEXHOJOTMU MPOTPaMMUPOBAHUS HaydyHO-TEXHHYE-
CKUX 3aJ1ad, SI3bIKaMU MPOTPAaMMHUPOBAHUS BBICOKOTO YPOBHSI, TEXHOJOTHEH 00pabOTKM M OTIAIKU TPO-
rpamMM, COBPEMEHHBIM MPUKJIAJHBIM IPOrPaMMHBIM 00€CTIEYEHHEM, METOJIaMH PEIIEHUS THIIOBBIX MHKE-
HEPHBIX 33J1a4 U UX IPOrPaMMHON peaan3anuei.

2. MecTto mucuuniuebl B ctpykrype OIIOII
Huctunnuna «Madopmatka» (b1.5.17) otHocuTCs K 610Ky 1 (6a30Bast 4acTh).
[IpenmecTBYIOMKUMH TUCIMIUTHHAME, (OPMHUPYIONIIIMH Ha4yajdbHbIE 3HAHUS, ABISIFOTCS: MH)OP-
MaTHKa.
[Tocnenyromumu TUCIATUTHHAMM sIBIsIIOTCS: MHDOpMaTnka.

3. TpeOGoBaHus K pe3yJbTATAM OCBOCHUS JUCHUIIMHBI

[Iponecc n3yyeHns QUCIUIUIMHBI HApaBJIeH Ha (GOPMHUPOBAHUE CIEIYIOIINX KOMIIETCHIINI:

—  OIIK-1 criocoGHOCThIO MOHUMATh CYITHOCTh ¥ 3HaYeHUE UH(OpMALUY B Pa3BUTHUU COBPEMEH -
HOTO MH(OPMALMOHHOTO OOILIECTBa, CO3HABATh ONACHOCTH M YIpo3bl, BO3ZHUKAIOIINE B 3TOM Ipoliecce,
coOI0IaTh OCHOBHBIE TpeOOBaHMSI MHPOPMAITMOHHOM OE30MaCHOCTH, B TOM YHCIIE 3alllUTHl TOCYyAap-
CTBEHHOM TailHBbI;

— OIIK-3 cnocoOHOCTHIO BaJIeTh OCHOBHBIMU METOJaMH, CIIOCOOAMM M CPEICTBAMM IOIyde-
HUSL, XpaHEHUs, TepepaboTKH UH(OpMAILIUH;

— OIIK-4 cnocoOHOCTBIO MMETh HAaBBIKM CaMOCTOSATENbHOM pabOThl Ha KOMIBIOTEPE U B
KOMITBIOTEPHBIX CETSAX, OCYLIECTBIISITh KOMIBIOTEPHOE MOJIEIMPOBAHHE YCTPOICTB, CUCTEM U MPOLIECCOB
C MCIIOJIb30BAaHNEM YHHBEPCAJIBbHBIX TAKETOB MPUKIIAJHBIX KOMITBIOTEPHBIX POTPaMM;

B pe3ynbraTe u3ydeHus JUCIUIUIMHBI 00YyJaOLIUICs TOJKEH:

— 3HATh * COBPEMEHHOE COCTOSHHE YPOBHS U HalpaBlICHUH pa3BUTHs BBIYUCIUTEILHON TEXHU -
KU ¥ TIPOTPAMMHBIX CPEJICTB; * BOBMOYKHOCTH, IPHHIIAIIBI TOCTPOCHUS ¥ MPaBHJIa UCIIOI30BaHUS HAN00 -
Jiee pacnpOCTPAHEHHBIX MAKETOB MPHUKJIAIHBIX MPOrpaMM OOLIEro Ha3Ha4YeHUs (TEKCTOBbIE M Trpaduue-
CKHE PENaKTOPHI, AJIEKTPOHHBIE TAOIUIIBI, CHCTEMBI YIpaBiIeHUs 0a3aMU NaHHBIX) H KOMIBIOTEPHBIX
CPE/ICTB CBSI3M * OCHOBHBIE IPUHIIMITBI OPTaHU3AIMK 3allMCH XPAaHEHUs U YTeHus: nHpopmauuu B OBM. ¢
anmapaTHyo peanuzanuio OBM. ¢ ocHOBBI opranu3anuu onepauuoHHbIX cucteM Linux m Windows. °
OCHOBBI OpTraHU3aly U (PYHKIIMOHUPOBAHUS IMIOOATBHBIX U JIOKAJIBHBIX ceTeid DBM. ¢ 0CHOBHBIE MpHe-
MBI aJTOPUTMHU3ANNN U TIPOTPAMMHUPOBAHHS HA SI3BIKE BHICOKOTO YpOBHsI C++; * OCHOBHBIC YHCIICHHBIC
METO/IBI [T PEIICHHs BHIYMCIUTENBHBIX 33/1a4, Han0oJee YacTo BCTPEUYAIOIMXCS B MH)KEHEPHON IPaKTH -
Ke.

— yMeThb * paboTaTh C MPOTPaAaMMHBIMH CPEICTBAMHU OOIIEro Ha3HAYEHUs, COOTBETCTBYIOIIUMHU
COBPEMEHHBIM TPEOOBAaHUSM; * IOJH30BATHCS AIIEKTPOHHBIMHM TaOIMLIAMHU WIM CHCTEMaMM YIPaBICHUS
0a3aMu JaHHBIX; * PEIIUTh NOCTABICHHYIO 337134y, UCIIOJIb3ys aJTOPUTMUYECKHUH S3bIK BBICOKOTO YPOBHS
C++ u HeobOxomumoe mporpammHoe obecrneueHue (cpensl Qt Creator m Qt Designer); ¢ ucmonb30Barh
OBM nns pemenust (yHKIMOHAIBHBIX M BBIYMCIMTENBHBIX 3a/1a4, HauOOJIee YacTO BCTPEYAIOIIUXCS B
WH)KEHEpHOU MPAKTHUKE; * TI0JIb30BaThCs MaTeMaTnueckuMu nakeramu Mathcad u Matlab.

—  BJajJeTh * TexHojoruen padotel Ha [I9BM B onepanmonnsix cucremax Linux, 1 Windows; *
KOMIIBIOTEPHBIMU METOAaMu cOopa, XpaHeHHs U 00paboTku (peaakTupoBaHMs) HH(pOpMAIMK; * IpHeMa-
MH CTPYKTYpHUPOBAHHOT'O, 00BEKTHO-OPUEHTUPOBAHHOTO M 0OOOIIEHHOTO NMPOrpaMMHUPOBAHUS Ha SI3bIKE
C++; » MeToraMl MaTeMaTH4eCcKOro MOJICIMPOBAHMS IIPOLIECCOB U SBJICHUM; * IPHEMaMU aHTHBHPYCHOU
3alIUTBHI.
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4. O6beM IMCUMIJIMHBI M BUABI Y4e0HOI1 padoThI
OO0mas TpyI0EeMKOCTh TUCIUIIINHBEI cocTaBisieT 12.0 3a4eTHBIX €IMHMIIBI U MPEJCTaBICHA B Ta-
ommre 4.1.
Tabmuna 4.1 — Tpy1oeMKOCTh AUCIUILUIMHBI

Bupl yueOHO A€ TEIIBHOCTH Bcero yacos CemecTpsl
1 cemectp 2 cemecTp

AyrmuTopHsble 3aHATHS (BCETO) 216 108 108
Jlexmun 70 36 34
[IpakTueckue 3aHATHS 16 0 16
JlaGopaTtopHbIe pabOThI 122 72 50
Kontposns camocrositensHoM paboTsl (KypcoBOi 8 0 8
MPOEKT / KypcoBasi pabora)
CamocrositenbHast paboTa (Bcero) 144 36 108
OdopMieHHE OTYETOB IO TAOOPATOPHBIM 84 36 48
paboTam
[TpopaboTka IEeKIMOHHOTO MaTepralia 28 0 28
[ToaroroBka Kk MpakKTUYECKUM 3aHATHUSM, 32 0 32
ceMHUHapaMm
Bcero (0e3 3x3aMeHa) 360 144 216
TToaroroBka u caada dK3aMeHa 72 36 36
OO6miast Tpy1I0€MKOCTb, 4 432 180 252
3aueTHble EquHuIb 12.0 5.0 7.0

5. Conepxanne TUCUMIIIIHMHBI

5.1. Pa3gennl AMCHHUILIAHBI K BUALI 3aHATHHA
Paznensl mUCHUIUTAHEI ¥ BUABI 3aHATHN PUBEACHBI B Ta0mmiie S.1.
Tabmua 5.1 — Pasgens! fUCHUILIMHEL U BUABI 3aHSITHI

e o o @ 7§ 3 =

: o o) ° S o = 5

o) o O Q: O S = O =

S s & s ! 2 0

Ha3zBanus pa3aenoB AUCHUIUINHBI > ) o e Q. o> 8 ==

= < o = = o O = B

(=9 < o < o 0 ST

= = O | ag & g

1 cemectp
1 O6ume Bonpockl MHGOPMATUKU 6 0 0 0 0 6 |OIIK-1,
OIIK-3
2 Mopenu pemieHust GyHKITMOHAIb- 12 0 0 0 0 12 |OIIK-3,
HBIX ¥ BEIYUCIUTEIBHLIX 3a7a9 OIIK-4
3 S3bIkuU U cucTEMBI TporpaMMupoBa- | 18 0 72 0 36 126 |OIIK-3,
HUSA OIIK-4
Hroro 3a cemectp 36 0 72 0 36 144
2 cemecTp

4 SI3pIKU M cUCTEMBI IpOrpaMMHpoBa- | 26 16 50 8 96 188 |OIIK-3,
HUs OIIK-4
5 OnepanroHHBIE CHCTEMBI, Oa3bl 8 0 0 12 20 | OIIK-1,
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JaHHBIX U JIOKAJIbHBIC CCTHU

OIIK-3,
OIIK-4

Hroro 3a CEMCECTP

34 16 50 8 108

216

Hroro

70 16 122 8 144

360

5.2. Coaep:xanue pa3aejioB IMCHUILIHHBI (110 JIEKIIASIM)

ConeprkaHue pa3aesioB TUCIUTIINH (TIO JIEKIUIM) PUBEIEHO B TabmuIie 5.2.

Tabmuua 5.2 — ComeprkaHue pa3ieiaoB TUCIUILIKH (TI0 JIEKITHSIM)

Ha3zBanus pasznenos

CopneprkaHue pa3ienoB JUCHUIUIMHBEI (110 JEKIUAM)

TpyoeMKOCTb,
q

dopmupyembie
KOMIETEHIIUN

1 cemectp

1 Ob1ue Bompock
UHPOPMATHKI

[Tonsitue nadopmarmu. OOmas xapakKTEPUCTHKA TIPO-
1eccoB cbopa, mepeaaun, 00padOTKU U HAKOTUICHUS
unpopmanuu.Beenenne. O6beM, coaepxanue u
OCHOBHBIE 33/1a4i AUCHUILTNHBI "MHpOopMaTHKa 1 UH-
dhopmanronnsie TexHonoruu'". CUTHAIIBI, TaHHBIE, Me-
tozpl. [Tonarue 06 nnpopmanuu. CoiictBa nHpoOp-
Manuu.Jlanueie. Hocurenu nannsix. Onepanuu ¢ gaH-
HbIMH. KonupoBanue TaHHBIX ABOMYHBIM KofoM. Ko-
JTUPOBAaHUE YUCEI, TEKCTOBBIX, T'pa)UUeCKUX, 3BYKO-
BBIX M BUJIEO JaHHBIX. Dailnbl U QaioBbIe CTPYKTY-

pBIL.

(\S]

OITK-1,
OIK-3

AnmnapartHsle peain3anuy HH(HOPMAIMOHHBIX ITPOLEC-
COB. YCTPOMCTBO MEPCOHATIBHOIO KOMIIbIOTEpa. baso-
Bas anmapartHas KoH(urypauus. BHyTpenHue yctpoi-
CTBa CUCTEMHOTO0 0j10Kka. CHCTEMBI, paCIOI0KEHHbIE
Ha MaTepuHCKoi riare. [lepudepuiinsie ycTpoiicTa
IIEPCOHAIBHOIO KOMIIBIOTEPA.

AnroputmMu3zanus U IporpaMMupoBaHue. SA3biku npo-
IrpaMMHPOBAHUS BBICOKOTO YpOBHA.OOIIME TPUHLIUIIBI
BbluMciaeHn Ha OBM. fI3pIku nporpaMMupoBaHMUsL.
Mertoauka noAroTOBKM U pelieHus 3aaad Ha DBM.
[TorpemnocTu npu Beluucienusax Ha OBM. Bnusuue
OpraHM3aly BBIYMCINTEIBHOTO Mpoliecca Ha
TOYHOCTb. ANTOPUTMU3ALMS BbIYUCIIEHUH. JInHen-
HBIE, PA3BETBIIIOIINECS, IUKINYECKUE AITOPUTMBI.
[uknuyeckue u peKyppeHTHbIE BBIYUCIIEHUS - 001I1e
CXEMBI BBIYHUCIICHH, YCIOBUS 3aBEPILECHUS IUKIIOB 110
3aJIaHHOM TOYHOCTH BBIYUCICHUHN. AJTOPUTMBI CO
CTPYKTYPOH BJIOXKECHHBIX LIUKJIOB.

Htoro

2 Mogenu penieHust
(YHKIIMOHATBHBIX U
BBIUMCIIUTEIBHBIX 33724

[IporpamMmMupoBanue 3a1ad BbIOOpa U COPTHPOBKHU. -
Kpurepuu Bb16Opa, mpuMepsl IPOrpaMMHUPOBAHUS 3a-
Ja4 BEIOOpa MUHIUMAIILHOTO, MAKCUMAJIBHOTO 2JIEMEH-
Ta, MoucKa YKcTpeMyma pyHKuu. COpTUPOBKH B OJI-
HOMEPHBIX MaCCUBaX JIaHHbIX. MeTo/Ibl paHKHUpOBa-
HHUS YHUCJIOBBIX ITOCJIEI0BATEIIFHOCTEMN.

OIIK-3,
OIIK-4
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MammmnHoe npeoOpa3oBanue MaTpuil.Onepanuu ¢
MHOTOMEPHBIMH MaCCUBaMU JIAHHBIX - IEPECTAHOBKA
CTpPOK, CTOJIOIIOB, TPAHCIIOHWPOBAHKE MATPHII.
[IpeobOpa3zoBanuie KBapaTHON MATPUIIBI K TPEYTOIb-
HOMY BUIY. Beruucienue onpenenureneii. Beruncne-
HUEe 00paTHOM MaTpullbl. Beiuncienne coOCTBEHHBIX
3HAYEHUI MaTpUIL.

Pemienue cuctem JTMHEHHBIX aaredpanyecKkux ypaBHe-
Huit.0030p CIOCOOOB PEIICHHS CUCTEM JIMHEHHBIX
ypaBHeHui ¢ nomouisto 9BM. Metox Kpamepa, me-
tox ['aycca, nteparmonnsie MeTosibl. CpaBHEHUE Me-
TOJOB. Anroput™m Metona ['aycca ¢ BEIOOPOM TJ1aBHO-
r'0 AJIEMEHTA.

UucnenHoe penieHne HeIMHEHHBIX ypaBHeHHH. O0-
I1as XapaKTepUCTHKA 3a/1a41 - KJIaccu(UKaIys ypas-
HEHUI, METO/IbI Y ATaIlbl UX PEIIeHUs. 3a7aun OTAeIe-
HUSI KOPHEW M YTOUHEHUE UX 3Ha4YeHH. MeTon nquxo-
TOMUU ISl PEIIEHUS 3a7a4 OTACIICHUS U YTOUHECHUS
kopHelt. MccnenoBanue noseaeHus GyHKIUN B HHTEP-
BaJIe OTAEJIEHUS KOpHA. MeToabl XOpH, KacaTeIbHbIX,
METOJ] UTepaluii, KOMOMHUPOBAaHHBINA MeToA. CpaBHe-
HHUE BO3MOXXHOCTEW Pa3IMYHBIX METOJOB YTOUHEHHUS
KOpPHSI.

YucnenHsle METOIbI MHTETpUPOBaHUsA. MeTozp! mpsi-

MOYTOJIbHUKOB, Tpaneuuid u Cumicona. Meron I'ayc-
ca. OLIeHKH TOYHOCTH BBIYMCIICHUS] HHTETPAJIOB U UX
CBSI3b C 3aJlaueil UHTepHOIAMU GYHKIUHU. AaNTUB-
HBIW aJITOPUTM.

Pemenne 0ObIKHOBEHHBIX U pepeHInaNIbHBIX ypaB-
HeHui. TuTel 3a1a4 111 0OBIKHOBEHHBIX AuddepeH-
LUalbHBIX ypaBHeHUH. Metonel Ditnepa u Pynre-Kyr-
Thl B 3a1a4ax Komu. CpaBHEHHE METOMIOB.

MeTtomabl 00pabOTKH SKCIIEPUMEHTATBHBIX JIaH-

HbIX. IHTEepIIONISIKS ¥ annpokcuManus GyHkiuii. MH-
TEPHOJISALUSI KAHOHUYECKUM MOJIMHOMOM. CrutaitHo-
Basl MHTEPIONALKA. MeToll HauMEeHbIINX KBaAPaToOB
TIPH MOCTPOCHUH ANMPOKCUMHUPYIOIIEH (DyHKITHH.

Hroro

12

3 S3BIKU U CUCTEMBI
MIPOrPaMMUPOBAHHUS

Hauanbhbie cBeaenus o s3pike C++.McTopust BO3HUK-
HoBeHMs C++. [IpeumymecrBa C++. KommenTapuu B
si3pIke C++. 3HAKOMCTBO C TPETPOIIECCOPOM, 3aroJI0-
BOUYHBIMH (paiijiaMu, MPOCTPAHCTBOM UMEH. DYHKIUA
main(). O0beKxTHI cin u cout. CUMBOJI HOBOM CTPOKH.
Omneparopsl 00bsBICHHS U IepeMeHHbIe. Oneparop
npucBanBanys. OyHkiuu. @yHKIMMU ¢ BO3Bpamiae-
MbIM 3HaueHneM. DyHk1K 6€3 BO3BpaIaeMoro 3Ha-
yenus. [Iporotun ¢pynkuuu. @opmar onpeaeneHus
¢byHKUIMHU. 3aroJ0BOK (YHKIUH.

bazoBbie Tunbl nanHbix. [lepemennbie. IMeHa nepe-
MeHHBIX. [lemounciennbie THIBI qaHHbIX(short, int 1
long). [lenouncnennpie KoHCTaHTHL. OnpeeneHue

OIIK-4
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tuna kouctanuTel B C++. Tun manaeix char. Korcran-
ToI TUTA char. Tun ganapIX wehar t. yHKIMA-2I1E-
MeHT: cout.put(). Tumer naHHbIX 0e3 3HaKa. Tum 1aH-
HBIX bool. KBanmuduxkarop const. Yucna ¢ miaBaromieit
TOYKOM. THUIBI JAHHEIX C IIJIaBAOMIEH TOYKOIA.
KoHcTaHTHI ¢ TU1aBaroIIel TOUKoi. ApupMeTHIecKue
onepanuu s3pika C++. [IpuoputeT onepanuii u acco-
[IMAaTUBHOCTb. Pa3HOBUIHOCTH Oomepaiuu JAeIeHHs.
Onepanus genenus no Mmoayiro. [IpeoOpazoBanust Tu-
OB JJAHHBIX (B BBIPAXKEHUSIX U TIPU MPUCBABAHUN).
[IpuBenenue TUIOB.

[IpounzBoanbie TUIBI 1aHHBIX.MaccuBbl. CTPOKH.
CtpouHo-opueHTHpOBaHHBIN BBOJ: getline() u get().
Crpykrypsl. MaccuBsl cTpykTyp. CTpyKTYyphl U pas-
psaanbie nosnst. O0benunenus. [lepeuncnenus.

VYkazatenu u fuHaMu4ecKast mamsTh. Ykazarenu. O0b-
SIBIICHUE ¥ MHUIIMATH3aIMs yKkazarenei. Oneparop
new. Oniepatop delete. [lunamuyeckue nepeMeHHbIC.
JlnHaMHIuecKre MacCUBBI. YKa3aTelu, MACCUBBI U
apudMeTrKa ykazaTenen. YKa3arenu u CTpoku. J{nHa-
MUYECKHE CTPYKTYphl. ABTOMATU4YECKas, CTaTUYeCcKas
¥ CBOOOIHAS ITAMATh.

Hukner u Beipaxenus cpaBHeHus. Llukn for. Oneparo-
pBl nHKpeMeHTa (++) u aekpementa (--). KomOunupo-
BaHHBIEC OMepaTophl IprucBanBaHus. CoCcTaBHBIC OTIe-
patopsl uiu 6510ku. OnepaTop "3amsitas" (MU AOTIOJ-
HUTEJbHBIE CHHTAKCUYECKUE TTpUeMbl). BeipakeHus
cpaBuenusa. CpaBHenue ctpok. Luxm while. I[TceBno-
HuMbI THIOB. I{ukn do while. BioskeHHBIE LIMKIIBI 1
JIByMEPHBIC MaCCHBEI.

Omneparopsl BETBIICHU U JIoTHdeckue oneparun.Omne-
patop if. Oneparop if else. Koncrpyknus if else if
else. Jlornueckue Boipaxenus ( orndeckoe MIIU: ||,
nornueckoe U: &&, nornueckoe HE:!) ITpuopurer
JIOTUYECKUX ornepanuil. bubnmorexka CHMBOIBHBIX
¢dbynaknumii cctype. Oneparop ? :.Oneparop switch.
Omneparopsl break u continue.

Oynknuu s3eika C++.Onpenenenue dhynkiuu. [Ipo-
TOTUTIUPOBAHUE U BHI30B (DYHKIIHIA. APTyMEHTHI
GyHKIMY U niepesayda o 3Ha4eHu0. OYHKINH ¢
HECKOJIbKUMHU apryMeHTaMUu. OYHKIMH U MACCUBBI.
MaccuBsl 1 yka3aTenu. MaccuBbI B KaUeCTBE apry-
MeHTOB. OTOOpa)keHNE MacCHUBa U €ro 3alllyTa C 10-
MoIIbIo crienrukaropa const. YkazaTenu U Crielu-
¢dukarop const. Dynkuuu u ctpoku B ctuie C. DyHk-
1IMH, BO3BpaIIatonife cTpoki. OyHKIUN U CTPYKTY-
pel. Ilepenaua anpecos cTpykTyp. Pekypcus. Ykasare-
nu Ha ¢yHKuuu. [Tomydyenue anpeca pynkmun. O0b-
SBJICHHE yKa3aress Ha QpyHkimio. Vcnonb3oBanue
yKa3zatels JUid BbI3oBa pyHkuuu.Berpoennsie pyHk-
uuu. Ceblnounblie nepeMennbie. CChUIKU B POJIM Mapa-
MeTpoB (pyHKIIMU. BpeMeHHbIe TepeMeHHbIE, CChLIOY-
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HbIE apryMeHThl 1 Moaudukarop const. Mcnonbs3oBa-
HHUE CCBUIOK IPH paboTe Co CTPYKTypamMu. AprymeH-
ThI, 3aJJaHHBIE TI0 yMOTuaHuto. [lomumopdusm dyHk-
it (meperpyska pynkuun). [labnonsr GyHKINHA.
[Teperpyxennple mabaoHb! GyHKIMHA. SIBHAS crienna-
JIU3anusl.

Kraccel mamsitu, 1uana3oHsl JOCTYIA U CBA3bIBAaHU-
e.ABTOMaTn4ecKas nmamsTb. ABTOMaTHUYECKUE Mepe-
MeHHBIE U paboTa co crekoM. [lepemenHble Tumna
register. CTaruueckuii kjaacc namMsaTu. Buemrnue nepe-
MeHHbIe. Moaudukarop static (JlJokaabHbIE TIEPEMEH-
Hble). CBA3bIBaHUE U BHEILIHUE NIepeMeHHble. Crienu-
(bukaTopsl KJ1accoB maMsATH: const, volatile u mutable.
Knaccel mamsatu u pyHKIMU. SI36IKOBOE CBSI3BIBAHUE.
Kraccel mamMsiTé 1 TuHAMUYECKOe pacipeieieHue.
IIpocTpancTBa UMEH.

OO6mbexTh! U knaccwl. Konnenmus kinacca. OnpeneneHue
1 peanu3anus kiacca. OOMeI0CTYITHBIA U TIPHUBAT-
HBIM JOCTYH K KJaccy. DIIeMEHThI JaHHBIX- KIlacca.
Mertoap! knacca (GyHKIMH-371eMeHTHI kiacca). Co3na-
HUE U UCTIOJIb30BaHNE 00BEKTOB Kiacca. KoHcTpykTo-
PBI U ICCTPYKTOPHI Kiacca. OyHKITMH-37IEMEHTBI
const. Yka3arens this. Co3manue MacCHBOB OOBEKTOB.
Jlnama3oH goctymna K kiaccy. AOCTpaKTHbBIE THUITbI
TaHHBIX.

Pab6ora c knaccamu.lleperpyska oneparopos. [dpyxe-
cTBeHHble (pyHkuuu. [leperpyska onepanuu «, uc-
HOHBSyeMOI\/'I IIPpU BBIBOAC JaHHBIX. DneMEHTBI COCTOSI-
HUs. ABTOMaTu4eckoe nmpeoOpa3oBaHue U MpUBE/Ie-
HUE THUIIOB U1 KjlaccoB. OyHKIMK peoOpa3oBaHus
KJIACCOB.

Knaccel n niuHaMuueckoe pacupeaesieHue nams-
tu.lI[pumMeHeHrne MeTo1a TMHAMUYECKOTO pacIpeese-
HUS IaMATH JJTS 3JIEMEHTOB Kiacca. HessBHEIE 1 sB-
HbIE KOHCTPYKTOPHI KonupoBaHusi. HesiBHbIE U SIBHBIE
MeperpykeHHbIe oreparopsl pucBoeHus. [locneno-
BaTeJIbHOCTh AEHUCTBUI MTPU UCIIOIb30BaHUU
KOHCTpYKTOpa new. Mcrnonb30BaHne 3J1EMEHTOB Kilac-
ca static. Micmonbp3oBaHue yka3aTteneil Ha OObEKThHI.

Htoro

18

Hroro 3a cemectp

36

2 cemectp

4 SI3BIKU U CUCTEMBI
POrpaMMUPOBAHUS

Hacnenosanue knacco.HacnenoBanue B kauecTBe OT-
HotreHus is-a. OOIIeI0CTYITHOE HACTIEIOBAaHHE
KJIaCCOB. 3alUIIeHHbINA qocTyn. CIMCKY MHUTIUAIH-
3aropa KOHCTpyKTopa. [IpuBeneHne BBepX U pHUBEIe-
Hue BHU3. BupTryanbHbie QyHKIIMU-2TIEeMEHTHI. PanHee
(cratmueckoe) U no3aHee (AMHAMUYECKOE) CBSA3bIBA-
Hue. [lonHocTeio BUpTyanbHble pyHkuuu. Pabota ¢
METOJIOM OOMIEIOCTYITHOTO HACJICIOBAHUS.

OIIK-4
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[ToBTOpPHOE UCTIOIB30BAHKE MTPOrPAMMHOTO Koyia B C+
+.0tHomenus has-a. Kitaccel ¢ o00beKkTaMu-371eMEHTa-
MU (BKJIIOUYeHHE). YacTHOE M 3alUIICHHOE HACIe0-
Banue. Co3ganue ma610HOB KiaccoB. Mcnonn3oBa-
Hue mabaoHOB Ki1accoB. Crieruaan3aiy maoIoHOB.
MHoOXeCTBEHHOE HacleIoBaHUH. BupTyaibHbie 6a30-
BBI€ KJIACCHI.

JpyKeCTBEHHbIE KOHCTPYKLUU U UCKIIIOUeHus. [py-
KECTBEHHBIE KJ1acChl. METObI IPYKECTBEHHBIX
KJ1accoB. BiioskeHHbIe Kiaccel. ['enepupoBanue uc-
KIIIOUYeHHUH, O710KH try u catch. Kimaccel nuckinroueHui.
bubmoteka RTTI. Oneparopst dynamic cast u
typeid. OnepaTopsl static cast, const cast u
reinterpret_cast.

Knacc string u ctanaptHast OubanoTeka 1maodso-
HoB.CTanaapTHbI Kiacc a3bika C++ string. [1labnon
auto_ptr. CrannaptHas Oubnuoreka madnonon (STL).
Knaccrei-konteiinepsl. tepatopbl. OObEeKThI-PYHK-
1uH (¢pyHkTopsl). Anroputmsl STL.

BBon/BbiBOA TaHHBIX U padoTa ¢ (daitnamu.BBo 1 BbI-
BOJ IaHHBIX ¢ TOukH 3peHust C++. CemeicTBO
KsaccoB iostream. [lepenanpasnenue. MeToss! Kiac-
ca ostream. ®opMaTHUpOBaHKE PE3YIHTATOB BHIBOJIA.
Metons! knacca istream. Cocrosaus rmoroxa. Paiiso-
BBII BBOJ/BBIBOJ. Mconb3oBanne kiacca ifstream
11 BBoza (paiinos. Mcnons3oBanue kinacca ofstream
JUIs BBIBOJIA (haiinoB. Vcmonb3oBanue kiacca fstream
JUTs1 OTHOBPEMEHHOTO BBOJIa/BhIBO/IA (paitiioB. O6pa-
00TKa apaMeTpOB KOMaHIHOW CTPOKH. J[BOUYHBIE
(aiinel. [Ipon3BonbHBIN 1OCTYM K dainy. BHyrpeHHee
(dbopmaTupoBaHue.

I'padmueckwnii monws3oBatenbckuii naTEepderic. Cpena
pazpabotku Qt.IloHsTHE TpaduuecKoro noib30Ba-
tenbekoro unrepdeiica (GUI). Haznadyenue, cTpykTy-
pa, KOMIIOHEHTHI, TUTbI. OOI1IMe CBEJIEHUS O BO3MOXK-
HocTax co3ganus GUI B Qt Creator.

bubmunoreka Qt. Bumkersl. Kommonoska Bumke-
toB.Ilonstue Bumxera (Window gadget). Tunsr Bu-
JUKETOB, Ha3HaueHHe. L{eHTpanbubiii BuKeT. Kommo-
HOBKa W B3aUMO/ICHCTBUE BUIKETOB. MEeHemKephl
KOMIIOHOBKH BUJI?KCTOB.

bubmmoreka Qt. BzanmopeiictBue BumKeToB. Mexa-
HU3M CHTHAJIOB M cJI0TOB.B3anMoaeicTBre BHIKETOB.
O6men unpopmarueit, 00padoTka coosITuil. Mexa-
HHU3M CUTHAJIOB U cJIOTOB. CHHTaKCHC, MpaBuja MpHU-
menenus. Makpoc Q _OBLECT. Co3nanue nonib3oBa-
TenbCKUX BUJDKETOB. [Togxonel, peanuzanns. OyHk-
IUU-00paOOTYMKN COOBITHIA.

bu6moreka Qt. Co3nanue quajoroBBIX U TJIABHBIX
OKOH IIporpamm./l1ajaoroBsle U IJiaBHbIE OKHA MPO-
rpaMMbl. CTpyKTypa, KOMIIOHEHTBI Tpa)uuecKoro uH-
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tepdetica. Kimacc QAction. Menro mporpammsi. [1a-
Helb UHCTpyMeHTOB. KoHTekcTHOE MeHto. CTpoka co-
CTOSTHUSL.

bubmioreka Qt. Bo3aMoxxHOCTH pa3pabOTKH CETEBBIX
npunoxenuit. JJokymenrtanus Qt. [llabmoHb! TPOeKTOB
s Qt Creator. Peanuzanus npotokona TCP B 6u6-
muoteke Qt. [Ipumep cereBoro npuinoxeHus oOMeHa
TEKCTOBBIMHU COOOIICHUSIMH I10 JIOKAJIHHOH CeTH

bubmoreka Qt. Bo3aMoxxHOCTH pa3pabOTKH MPHITIOAKE-
HUM JU1s1 MOOUITBHBIX yeTpoiicTB. Kpoccmiardhopmen-
uele cpenabl Qt Eclipse Integration u Qt Necessitas.
Onepanunonnas cucrema Android. OcobeHHOCTH TTpO-
rpammupoBanus. [IpuMepsl IPOEKTOB NMPUIIOKEHUN
st OC Android na C++.

Maremarnueckue naketsl Mathcad u Matlab.Hazna-
yenue nakeroB MathCAD u Matlab. OcHoBHble npue-
MBI IPOTPAMMHPOBAHHMSI U BU3YaIU3AIIH PACUETOB B
nakerax MathCAD u Matlab. Maremarnueckue nake-
16l MathCAD u Matlab B 3a1auax BEIYHCIUTENLHOMN
MaTEMATHKH.

[TpuknagHoe mporpaMMHOe oOecriedeHne O0IEero Ha-
3HaueHUs1. OCHOBHBIC MAKETHI MPUKIIATHBIX TPOTPAMM.
OducHbie mprtokeHUs. TEKCTOBBIE PEIAKTOPHI U pe-
JaKTOPbI AEKTPOHHBIX Tabwuil. KommbroTepHas rpa-
¢duka. PactpoBas u BekTopHas rpaduka. ['paduueckue
PEIaKTOPHI.

HUroro

26

5 OnepannoHHbIE
CHUCTEMBL, 0a3bl JAHHBIX U
JIOKaJIbHBIE CETH

BBenenue B apXUTEKTYPy BBIYMCIUTEIBHBIX CHCTEM U
OTIepaIMOHHBIE CUCTEMBL. OTIepaIllHOHHBIE CHCTEMBI
NePCOHATIBHBIX KOMIIbIOTEPOB (cemelicTBa OC
Windows u OC Unix u Linux). ®yHK1Mu onepanuoH-
HbIX cucteM. ObecnieueHre nHTepdeiica noap3oBare-
ns1. Opranmsanus u oocnyxuBanue GhanaoBoi CUCTe-
Mbl. ObecnieueHre B3auMOJICHCTBUS C anapaTHbIM
obecnieueHneM. OOCIyKMBaHHE KOMITbIOTEPA.

ba3bl naHHBIX U CUCTEMBI yIIpaBiICHHs 0a3aMu JaH-
He1X.001Iee nmoHsaTHE 0 6a3ax maHHbBIX. OCHOBHEIE I10-
HSTHUSI CUCTEM yIpaBlieHUs 0a3amMu JaHHBIX 1 OaHKa-
MU 3HaHUM.

JloxanpHbIe U TI00amBHBIE ceTH DBM.KOoMITOHEHTHI
BBIYUCIIUTENBHBIX ceTell. [IpuHIumbI nocTpoeHus ce-
Teil. KoMIbloTepHbIE CETH U TEXHOJIOTHUH UHTEPHET.
JlokanwHbie ceTr. OCHOBHBIE CBEICHUS. TEPMUHBI JIO-
KaJIbHOM ceTu. PaboTta B ceTH: nmpenocTaBieHue pe-
CYpPCOB B CE€Tb, ITOJIKJIFOUEHUE K PECYPCAM CETH,
ympaBJeHue ceThlo. [obanpHbIe ceTH. IHTEepHeT.
Nmena B unTepHeT. Boixon B uHTEpHET. TUIIBI CEPBU-
ca B untepHet: FTP, WWW. [Tonck unpopmanuu B
nnatepHeT. .CepBuchl oOmieHus B UHTepHET. Diek-
TpoHHas ouTa. PaboTa ¢ MOYTOBBIMH MTPOTPAMMAaMHU.
HoBoctu. DnexTpoHHble KOHPEPEHITUU U JTOCKU 00b-

OIIK-1,
OIIK-3,
OIIK-4
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siennit. [Ipencrasnenue nadopmannn B WWW. ['u-
nepTekcT. S3bik onucanus runeprekcra HTML, pe-
JTaKkTopbl html.

Komnsrotepnsie Bupychl. Knaccudukarus u xapaxkre- 2
PHUCTHKA KOMIIBIOTEPHBIX BUpYCOB . I[lyTn pacnpo-
cTpaHeHus BupycoB. [Ipodunaxtuka 3apaxenus. Pa-
00Ta ¢ aHTUBUPYCHBIMH [IPOrpaMMaMHU, JICUCHHUE 3apa-
KEHHBIX (PaiijoB

Hroro 8
Hroro 3a cemectp 34
Hroro 70

5.3. Paznenbl AUCHUILIMHBI U MEKIUCIMIUIMHAPHBbIE CBSI3H ¢ 00ecneYnBAKIIMMH (TpeabIy IUMH)
U obecneynBaeMbIMU (MOCJAEYIONIUMH) TUCHUIIMHAMUA
Paziensl AUCIIUTUIMHBI M MEKIUCITUTUIMHAPHBIC CBS3M C 00€CTICUMBAOIIMMU (MTPEABIAYIIMMA) H
obecrnieunBaeMbIMU (MTOCJIETYIONUMHI ) AUCITUTUIMHAME TPEJICTABIEHBI B TabmuIe 5.3.
Tabmua 5.3 — Pa3aensl AMCHMIUIMHBI U MEXIUCITUIUIMHAPHBIE CBS3H

Ne paznenoB qaHHOUM NUCHMIUIMHBL, 7151 KOTOPBIX
HEO0OXOAMMO M3yYeHUE 00ECIICUMBAIONINX 1
o0ecrneurnBaeMbIX JUCHIUTUINH

1 2 3 4 5

[IpenmecTByronme qUCUUILIMHBI

HaumeHoBaHnue qTUCHUIIINH

1 Undpopmaruka + + + + +

[Tocnenyromue TUCIUIIIIUHBI

1 Undpopmaruka + +

5.4. CooTBeTcTBHE KOMIIETEHIIMIA, (OPMHUPYEMBIX NPH U3yYeHUH TUCIHHUILUIMHBI, U BUA0B 3aHATHI
CooTBeTCcTBHE KOMIIETCHIIUH, (HOPMUPYEMBIX TPH HM3yYCHUHW AWCIMUILINHBI, W BHJIOB 3aHATHU
MPEICTaBICHO B Tabmuiie 5.4.
Tabmuna 5.4 — CooTBETCTBHUE KOMITETEHIIUM, (POPMUPYEMBIX MPU U3YYECHUU THUCHUUILTAHBI, U BUJOB 3aHS -

TUU

< Bunrwl 3ansatuit

5 . &

5 = g = g

& 2 m_ 8 E &, @DOpMBI KOHTPOJIA

= = 2 g = =

=} o < o <

~ = = O @)

o
OIIK-1 + + KonrtponpHas pabora,
KoHncniekt camonoaro-
TOBKH, Ompoc Ha 3aHs-
THUSIX, 3alIMTa KypCOBBIX
IIPOEKTOB / KypCOBBIX
paoor, Tect
OIIK-3 + + + + KontponsHas padora,

JlomamHee 3ananue, 3a-
mmTa otyeta, Ompoc Ha
3aHATHUSX, 3alluTa Kyp-
COBBIX TIPOEKTOB / Kyp-
COBBIX paboT, PacueTHas
pabota, Tect
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OIIK-4 +

KonrtponsHnas pabora,
JlomaniHee 3a/1aHue,
Koncnekt camonoaro-
TOBKH, 3aIl[iTa OTUYCTA,
Onpoc Ha 3aHATHSX, 3a-
IIATa KYPCOBBIX MPOCK-
TOB / KYpPCOBBIX padoT,
Pacuetnas pabora, Tect

6. UnTepakTBHBIE MeTOABI M (GOPMBI OPraHN3aLMU 00yYeHH s
He npenycmorpeno PVYII.

7. JlabopaTtopHble paGoThl

HaumenoBanue 1abopaTtopHbIX paboT npuBeneHo B Tabmue 7.1.
Tabmuua 7.1 — HaumeHnoBaHue 1a00paTopHbIX paboT

A L =
= 2 E
3 > 5
Z 25
]
Haspanus paznenon HaumenoBanue nabopatopHbIx padoT zF &5
: 2 S
> o =
a o g
= S}
1 cemectp
3 SI3bIKM U CUCTEMBI Havanbnble cBenenus o si3bike C++ 4 OIIK-4
1| MM
POTPaMMHPOBAHHA bazoBbie THIIBI JaHHBIX 4
[Ipoun3BoHBIE TUIIBI TAHHBIX 4
Vxkazarenu u cBOOOIHAS IAMATh 4
[{MKNIBI 1 BBIPAKEHNSI CPABHEHMS 4
OniepaTopbl BETBICHUS U JIOTUYECKHUE ONEpallun 4
Oyukiuu s3eika C++. [IporpamMmmupoBaHue 3a1ad Bbl- 4
00pa U COPTUPOBKHU
Pabota ¢ ¢pyHkusamu. YucneHHOe peleHne CUCTEM 4
JUHEHWHBIX anreOpandecKux ypaBHEHHA.
PaGora ¢ pynkuusimu. YuciaeHHOE pelieHne HeTuHEeH- 4
HBIX YPAaBHEHUN
PaGora ¢ pynkuusimu. YuciaeHHbIE METOIBI MHTETPH- 4
pOBaHUsA
Pabora ¢ pynknusmu. Permenne oObIKHOBEHHBIX UG- 4
(hepeHIManbHBIX YpaBHEHUN
Pabora ¢ ¢pynkuusmu. Metonsl 00pabOTKH dKCIIEpH- 4
MEHTAJIbHBIX JIaHHBIX
Kitaccel mamsiTi, Auana3zoHbl JOCTYIIA U CBSI3bIBAHUE 4
OOBEKTHI U KIACCHI 4
PaGora ¢ xnaccamu 8
Knaccel n nuHaMuueckoe pacupenesieHue naMaTh 8
Hroro 72
Hroro 3a cemectp 72

2 cemecTp
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4 SI3BIKU U CUCTEMBI
POrpaMMUPOBAHUS

HaCJ'Ie,I[OBaHI/Ie KJIaCCOB

[ToBTOpHOE MCHOIB30BAHKUE ITPOrPAMMHOTO Kozia B C+
+

JpyKeCTBEHHbIE KOHCTPYKIINHN, UCKITFOUEHUS

Knacc string u crannaptHast OubaroTeka 1m1abIoHOB.

BBon/BbIBOA TaHHBIX U padoTa ¢ daiimaMu

Coznanune GUI B Qt Creator. MexaHu3M CUTHAJIOB U
CJIOTOB

N EEERES

bubmuoreka Qt. Co3nanue AMAIOrOBBIX OKOH MPO-
rpamMMBbl

bubmuoreka Qt. Co3nanue TIaBHOTO OKHA MPOTpaM-
MBI

bubmmoreka Qt. PazpaboTka ceTeBbIX MPUITOKCHHI

bubmoteka Qt. Paspaborka npunoxenwnii st OC
Android

Maremartnueckuii maket MathCAD

Maremarndeckuii nmaker Matlab

Htoro

50

OIIK-4

Hroro 3a cemectp

50

Hroro

122

8. IIpakTHyeckue 3aHATUSA (CEMUHAPBI)

HaumeHoBaHMe MpakTHUECKUX 3aHATUH (CEMUHApOB) NpuBeieHo B Tabnue 8.1.
Tabmuua 8.1 — HaumeHoBaHKE IPAaKTUYECKUX 3aHATUHN (CEMHUHAPOB)

3 =
3 = =5
Z Q=
) ]
Ha3Banus paznenos HanmeHoBaHUe MPaKTHUECKUX 3aHATUH (CEMUHAPOB) zF &5
o E
X 2 3
a B>
= S
2 ceMecTp
4 SI3pIKU ¥ CUCTEMBI Bekropnas rpaguka. OcHOBBI pabOTHI B pelaKTOpe 2 OIIK-3,
MIPOrpaMMHUPOBAHUS MS Visio OIIK-4
TekcroBsle penakTopbsl. OCHOBBI Pa0OTHI B pEAAKTOPE 2
MS Word
PemakTopbl 25IeKTPOHHBIX TaOIHIl U 0a3 TaHHBIX. 2
OcHoBbI paboThl B pepakTope MS Excel
Co3znanue MeKTPOHHBIX npe3eHTaruii. OCHOBBI pado- 2
el B MS PowerPoint
Marematnaeckue naketsl. OCHOBBI pabOTHI B 8
MathCAD
Hroro 16
Hroro 3a cemectp 16
Uroro 16
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9. CamocTrosiTesqibHasi paboTa
Bunel camocrosTensHOM paboThl, TPYAOEMKOCTh U (pOpMHUpyeMble KOMITETEHITMH TPEICTaBICHbI B
tabmure 9.1.
Tabmua 9.1 — Buapl caMoCTOSTEIBHON pabOThI, TPYAOEMKOCTh U (DOPMHUPYEMBbIE KOMIIETEHITUN

3 i
T
Bunap! camocTosTensHOM & > O
Hassanwus pasnenon z = DopMbI KOHTPOJIS
paloTEI L g 2
X g =
Y <
= S
1 cemectp
3bIKH U CUCTEMBbI OpPMJIEHHE OTUYETOB 110 - almura otuera, Tect
34 O 36 |OIIK-3, |3 , T
MPOTrpaMMHUPOBAHUS JabopaTOpHBIM paboTam OIIK-4
Hroro 36
Hroro 3a cemectp 36
[TonroroBka u ciaya sK3a- 36 DK3aMeH
MeHa
2 ceMecTp
4 SI3BIKU B CHCTEMBI [ToaroroBka k mpakTuue- 32 |OIIK-3, |JomammHee 3aganue, 3a-
IIPOrPaMMUPOBAHHUS CKHUM 3aHATUSM, CEMHUHA- OIIK-4 mmTa oryera, KoHTposib-
pam Has pabota, Onpoc Ha 3a-
HATUSIX, PacueTrHas -
[IpopaboTka TeKIHOHHOTO 16 T , Pacaernas pabo
Mmarepuana Ta, lect
OdopmiteHre 0TYETOB TIO 48
JabopaToOpHBIM paboTam
Hroro 96
5 OnepannoHHbIe [IpopaboTka JTeKIIHOHHOTO 12 |OIIK-3, |domamHee 3a1aHue, 3a-
cHCTeMBl, 0a3bl JaHHBIX U | MaTepHaa OIIK-4 muTa otueta, KoHTposib-
JIOKAJTHHBIE CETH Wroro 12 Has pabora, Onpoc Ha 3a-
HATHAX, TecT
Hroro 3a cemectp 108
[TonroroBka u ciaya sK3a- 36 DK3aMeH
MeHa
Hroro 216

10. KypcoBoii npoekT / kypcoBasi padota
TpynoeMKoCTh ayTUTOPHBIX 3aHATHI U (popMHUpYeMbIe KOMIIETEHIIMH B paMKaxX BBITOJHEHUS Kyp-
COBOTO IPOEKTa / KypcoBO# paboThI mpencTaBieHs! Tabmure 10.1.
Tabmuua 10.1 — TpynoeMKoCTh aymUTOPHBIX 3aHATUI B GOpMHUPYEMbIe KOMIIETCHIIMH B PaMKaX BBITTOJIHE -
HUSI KYPCOBOTO TIPOEKTa / KypCOBOM pabOTHI

HanmenoBanue AYIUTOPHBIX 3aHATHH

TpynoeMKocCTb,
q
dopmupyembie
KOMIIETEHIINU

2 ceMecTp

—

Brigaua u o6cyxxaeHue 3ananuit OIIK-1, OIIK-3,
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Koncynpranuu

3aimra OTYETOB

OIIK-4

2
[IpoBepka 3TanoB BBIIOIHEHUS 3
2
8

Hroro 3a cemectp

10.1. TembI KypCcOBBIX IPOEKTOB / KYPCOBBIX padoT
[TpumepHas TeMaTHKa KypCOBBIX MPOEKTOB / KYPCOBBIX paboT:
—  * Beruucnenne ko3 dunrenra ommOok mudpoBoi CUCTEMBI TIepeadn
— * Bpiuucienue MoJI0OBOTIO pacipeieeHHsl ONTHUECKOro BOJIOKHA
— * Bouucnenue 1u¢pakiiuOHHOTO CBETOBOTO HOJIS
— * PemeHust AMCIIEPCUOHHOTO YPaBHEHHUSI MHOTOMOIOBOT'O BOJIOKHA
— * Brruucnenue sneprerudeckoro 0romkera mudposoit BOCII
— e+ Craructuyeckas 00paboTKa SKCIIEPUMEHTAIbHBIX TaHHBIX
— * Beiuucnenue onpenenureneit Meronom [aycca
— * CrunaiiH-annpoKcuMaIysl, UHTEPIOJSILUS U SKCTPAIIOJIALUS
— * Pemenue nuddepeHnnanbHpIX ypaBHEHUH METOIOM Jijiepa
— e+ PemeHne cuCTEM HEIMHEHHBIX YpPaBHEHUM
— + Onepanuu ¢ MaTpUIIaMHU
— e+ [IporpammupoBanue narepgeiica COM nopra
— e IIporpammupoBanue unrepdeiica LPT mopra
— e+ [IporpammupoBanue unrepgeiica nopra USB
— e+ baza gannbeix Ha ocHoBe CYBJ] MS Access
— + baza nannbix Ha ocHoBe CYBJ] MySQL
— + Coznanue Web-caiita
— *» Co3naHue CeTeBBIX NPUIOKEHUN
— + Co3maHue MPUIIOKEHUH 11T MOOMITBHBIX YCTPOMCTB.

11. PeiiTuHroBasi cucreMa JJisi OLlEHKHU YCIIeBaeMOCTH 00y4aromuxcst

11.1. banibHbIe OLEHKH AJI51 3JIEMEHTOB KOHTPOJIA
Ta6muma 11.1 — banabHble OLEHKH [T SJIEMEHTOB KOHTPOJIS

N . MakcumanbHbIN
. MaxkcumanbHbI MaxkcumanbHbI
DneMeHThl yueOHOit 0aJw 3a mepuo Bcero 3a
6amn Ha 1-yto KT ¢ | 0am 3a nepuoa
IESITENbHOCTH mexnay 2KT u Ha cemMecTp
Hayana ceMectpa | mexay 1KT u 2KT
KOHEI]| cemecTpa
1 cemectp

JlomaliHee 3agaHue 10 10
3amura oTUeTa 5 5 5 15
Koncnekr camonoaroros- 5 5

KU

KontponpHas paborta 5 5 10
Omnpoc Ha 3aHATHAX 5 5 5 15
PacueTtnas pabora 5 5
Tect 5 5 10
Hroro makcumyM 3a nepu- 20 25 25 70
on

OK3aMeH 30
Hapacraromum utorom 20 45 70 100

15
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2 ceMecTp
JlomariiHee 3ananue 5 5
3amuTa KypcoBbIX ITPOEK- 15 15
TOB / KypCOBBIX paboT
3amuTa oTyeTa 5 5 5 15
KonTposasnas padota 5 5 10
Ormpoc Ha 3aHATHUAX 5 5 10
PacueTnas pabora 5 5
Tect 5 5 10
Hroro makcumyM 3a nepu- 20 10 40 70
on
DK3aMeH 30
Hapacraromum ntorom 20 30 70 100
11.2. Ilepecyer 0a/1710B B OLICHKH 32 KOHTPOJIbHbIE TOYKH
[TepecueT OanoB B OLIGHKH 32 KOHTPOJIbHBIE TOUKH MIPE/ICTaBiIeH B Tabmuie 11.2.
Tabmuma 11.2 — Ilepecuer 6aJT0B B OIICHKH 32 KOHTPOJIbHBIE TOUKH
Banibl Ha 1aTy KOHTPOJIBHON TOYKHU OneHka

> 90% ot MakcuManbHON cyMMBbI OamioB Ha gaty KT 5

Ot 70% 1o 89% oT MakcuMaabHOM cyMMbl OaisioB Ha naty KT

4
Ot 60% 110 69% oT MakcuMaabLHOM CyMMBI OaiToB Ha aaty KT 3
2

< 60% oT MakcuMaabHOU cyMMbI OauioB Ha naty KT

11.3. IlepecyeTr cyMMbI 02/1710B B TPAAULHOHHYIO M MEKITYHAPOIHYIO OLEHKY

[TepecueT cymmbl 6a/IJIOB B TPAJAULIMOHHYIO U MEXIYHAPOIHYIO OLIEHKY MpEACTaBiIeH B TaOiuLe
11.3.

Tabmuma 11.3 — Ilepecuer cymMMbl 6aJUTOB B TPAAUITMOHHYIO M MEXKTYHAPOJIHYIO OIICHKY

Urorosas cymma 6aisos,

Onenka (I'OC) YYMTBHIBAET YCIEIIHO CAAHHBIN Onenka (ECTS)

HK3aMeH

5 (OTIMYHO) (3a4TEHO) 90 -100 A (0TJIMYHO)
85 -89 B (ouenb xoporiiio)

4 (xopo1io) (3a4TeHO) 75 - 84 C (xopor1wo)
10-74 D (ynoBnerBopuTeIbHO)
65 - 69

3 (yZIOBJIETBOPUTENHHO) (3aYTEHO) 60 - 64 P ———
2 (seynOBICTBOpHTENSHO) (HE Hwxe 60 6ammos F (HeynoBneTBOpHUTENIHHO)

3a4TEHO)

12. Y4yeOHO-MeTOANYeCcKOe M HHPOPMALMOHHOE 00ecrieyeHre JUCHMIITTHHbI

12.1. OcHoBHas JuTEpaTypa
1. Wudopmaruxa. ba3osslii kypc : Yuebnuk st By3os / C. B. CumonoBuu [u ap.] ; pex. : C. B.
CumonoBwHu. - 2-¢ u3a. - CI16.: [Tutep, 2007. — 639 c. (nanuune B budnmoreke TYCVYP - 57 5k3.)

12.2. lonosiHUTeIbHAS JIUTEPATYpPa
1. MynpoB A.E. Yucnennsie meroasl A [I9BM Ha ssbikax beiicuk, ®@optpan u [lackans.
-Tomck: MIT "PACKO", 1991. -272 ¢ (nanuuue B 6ubmmotexke TYCVYP - 111 2k3.)
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12.3. YueOHO-MeTOAHYECKHE MTOCOOUHA

12.3.1. O0s3aTenbHbIC y4eOHO-METOAMYECKHE TOCOOHS

1. Hudopmaruka [DnekTpoHHBIN pecypc]: YueOHo-MeToanueckoe mocodue Mo MpakTHIeCKUM
3aHATUSAM U OPraHU3allid CaMOCTOSTENBHOW PabOThl CTYACHTOB HampaBieHus noaroroBku 11.03.02-
«MHpOKOMMYHHKAITMOHHBIE TEXHOJOTUU U cucTeMbl cBsi3n» / Cemkxun A. O., lapanrosuu C. H. - 2015.
40 c. - Pexxum noctyna: https://edu.tusur.ru/publications/4994 (nata obpamenus: 10.07.2018).

2. HWudopmaruka [DnekTpoHHbI pecypc]: PykoBoncTBo k sabopatopHoit pabote «Co3maHue
GUI B Qt Creator. Mexanu3m curtaioB u ciotoB» / CemkuH A. O., [llapanrosuy C. H. - 2015. 16 c. - Pe-
kUM foctyna: https://edu.tusur.ru/publications/4993 (nara o6pamenus: 10.07.2018).

3. Hudopmaruka [DnekTpoHHBINH pecypc]: PykoBoacTBo k mabopaTtopHoii padore «bubmmoreka
Qt. Co3manue nuanoroBeix okoH nmporpaMmb / Cemkxun A. O., [lapanrouu C. H. - 2015. 30 c. - Pexxum
noctyna: https://edu.tusur.ru/publications/4992 (nara obpamenus: 10.07.2018).

4. Hudopmaruka [DnekTpoHHbIN pecypc]: Meroauueckue ykazaHus 10 BBIIIOJIHEHHUIO KypCOBOM
paboThl Ui CTyaeHTOB HampaBieHus noaroroBku 11.03.02 «MH(OKOMMYHHKAIIMOHHbIE TEXHOJOTMHU U
cucreMbl cBm3u» / Cemkxun A. O., Ilapanropma C. H. - 2015. 30 c. - Pexum nocryma:
https://edu.tusur.ru/publications/4991 (mara o6pamenus: 10.07.2018).

5. bubmnoreka Qt. Co3naHue MIaBHBIX OKOH IIpOrpaMMbl [DNIeKTpOHHBIN pecypc]: PykoBoacTBo
K maboparopHoii padote / Cemxut A. O., 3anuko K. B., [llapanrosuy C. H. - 2017. 20 c. - Pexxum nocty-
na: https://edu.tusur.ru/publications/7024 (nara oopamenus: 10.07.2018).

6. Wudopmaruka. bubnuoreka Qt. Pa3paboTka ceTeBbIX NpUIOKEHHH [DIeKTPOHHBINA pecypc]:
PykoBosncTBO Kk 1aboparopuoit padore / Cemxun A. O., [llapanrosuu C. H. - 2017. 17 c. - Pexxum nocty -
na: https://edu.tusur.ru/publications/7027 (nara obpamenus: 10.07.2018).

7. Wudopmaruka [DnexkTpoHHBIA pecypc]|: Omucanue 1a00paTOPHBIX M MPaKTUYECKUX pabdoT /
Hy6unun 1. B. - 2016. 77 c. - Pexxum noctyna: https://edu.tusur.ru/publications/6551 (nara obpamieHus:
10.07.2018).

12.3.2. YuyeOHO-MeTOAMYECKHE OCOOUS ISl JIUI] C OTPAHUYEHHBIMH BO3MOKHOCTSIMU 310POBbS U
HHBAJINI0B

Y4eOHO-METOIMYECKHE MaTepUaIbl IJIsi CAMOCTOSTEIFHOU M ayTUTOPHON pabOThl 00YJarOITUXCS
U3 YHCTa JIUI ¢ OTPAHMYECHHBIMHA BO3MOYKHOCTSIMU 3JI0OPOBBSI U WHBAIHJIOB MPEAOCTABISAIOTCS B PopMax,
aJlaNTUPOBAHHBIX K OTPAHUYCHHAM UX 3JI0POBBS U BOCIIPHUATHUS HH(DOPMAITHH.

Jliis1 I ¢ HApyIIeHUSIMU 3PeHust:

- B (hopMe IIEKTPOHHOTO JIOKYMEHTA;

- B IeYaTHON (hopMe YBEITMUEHHBIM MIPUPTOM.

JlJis1 U1 ¢ HAPYIIEHUSIMHU CJIyXa:

- B (hopMe DIIEKTPOHHOTO IOKYMEHTA;

- B Ie4aTHoOU opme.

Jlais1 I ¢ HAPYIIeHUSIMU OTIOPHO-ABUIaTeIbLHOTO aNnapara:

- B (hopMe AIIEKTPOHHOTO TIOKYMEHTA;

- B Ie4aTHOU (opme.

12.4. IIpodeccuonanibHbie 0a3bl JAHHBIX U HMH(POPMAIMOHHDBIE CIIPABOYHbIE CHCTEMBI

1. Tlpu w3ydeHWH IUCIMIUTMHBI PEKOMEHIyeTcs oOpalmathcs K 0a3aM JaHHBIX, HH(OpMAIH-
OHHO-CITPAaBOYHBIM M  TIOMCKOBBIM  cuctemMaM, K KotopeiM y TYCVYPa oTkpblT Joctym:
https://lib.tusur.ru/ru/resursy/bazy-dannyh

13. MaTtepuajibHO-TEXHUYECKOE o0ecnedyeHue TUCIUIINHBI U TpedyeMoe MporpaMMHoe
obecneueHnune

13.1. O6uue TpedGOBaHUS K MATEPHATbHO-TEXHMYECKOMY U MPOrPAMMHOMY 00ecTeYeHH 0
AUCHHUILTHHBI

13.1.1. MaTepuaJbHO-TEXHHYECKOE U IPOrPaMMHoOe o0ecnevyeHne ISl JIeKIIMOHHbBIX 3aHATHH
Jliis mpoBeieHysl 3aHATUH JIEKLIMOHHOTO THIA, TPYIIOBBIX U MHAUBUAYAJIbHBIX KOHCYIbTALUM, TE-
KyHIero KOHTPOJId U HpOMe)KYTOqHOﬁ ATTCCTAllUN UCTIOJIb3YCTCA y‘ICGHaﬂ ayauTopus ¢ KOJIMYCCTBOM I10-
CaJIouHBIX MeCT He MeHee 22-24, 000pyaoBaHHAs TOCKOH M CTaHAApTHOW ydeOHO# mebenbro. Mmerores
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JEMOHCTpAIMOHHOE 000pyI0BaHNE U Y1eOHO-HATTISAHBIE TOCOOUS, 00eCIeYNBAIOIINE TEMATHUSCKHIE HII-
JFOCTPAIIMH TT0 JICKIIMOHHBIM pa3jieiaM JUCIUTUINHBL.

13.1.2. MaTepuaJbHO-TEXHHUYECKOE H IPOrPaMMHOe o0ecnedyeHne VI NPAKTHYEeCKUX 3aHATHI
Y4eOHo-BbIuMcauTENbHAS Jaboparopust «HpopMaTuku U HHPOPMALIMOHHBIX TEXHOJIOT U
yueOHasi ayJuTOpUs ISl TPOBEACHUS 3aHATUN JIGKLIMOHHOTO THUIA, ydeOHas ayAuTOpHs JUIs IPOBeE-
JICHHS 3aHATHH MTPAKTUIECKOTO TUIA, ydeOHas ayAuTOpHS IS IPOBEICHHS 3aHATHI 1a00paTOPHOTO THIIA,
yueOHas ayuTopus Ui IPOBEICHHS 3aHATUI CEMHMHAPCKOro TUIA, MOMEIIEHUE JJIs1 KyPCOBOT'O MPOEKTH -
poBaHUs (BBIMOIHEHHS KyPCOBBIX padOT), IOMEIICHHUE /ISl TPOBEICHUS TPYIIIOBBIX U HHIUBUIYAIBHBIX
KOHCYJbTAllMi, OMEIIEHUE JJIsl IPOBEACHUS TEKYILEr0 KOHTPOJIS U MPOMEXYTOUHOM aTTecTalluu, oMe-
IIEHHE IS CAMOCTOSATEIBHON pabOoThI

634034, Tomckas o6nacts, T. Tomck, Bepmnnuna ynuna, a. 47, 3376 ayn.

Onucanue UMeroIerocs 000pyI0BaHUs:

- Komnbrotepnsie paboune craniuu (12 mr.);

- Kommnekr cneunanuzupoBaHHol yueOHOI me0enu;

- Pabouee mecTo mpermnoaBares.

[IporpamMmMHoOe obecrieueHue:

— Microsoft Office 2007

— Microsoft Windows (Imagine)

— PTC Mathcad 15

13.1.3. MaTepHaJbHO-TEXHHYECKOE H IPOrPaMMHOe o0ecredeHne 1JIs J1adopaTopHbIX padoT
Y4eOHO-BeIUHCTUTETbHAS TabopaTopus « MHPpOpMaTHKH 1 MHPOPMAITMOHHBIX TEXHOJIOTHIDY
yueOHasi ayJuTOpHs JUIsl TPOBEACHUS 3aHATUN JIEKLIMOHHOTO TUIA, ydeOHas ayAuTOpHs Ul IPOBE-
JICHHS 3aHATHI MPAKTUIECKOTO TUIA, ydeOHas ayIuTOpHS I IPOBEICHHS 3aHATHI 1a00paTOPHOTO THIIA,
yueOHasl ayuTopus JJis IPOBEICHHsS 3aHSATUI CEMMHAPCKOro TUIA, MOMEIIEHUE AJIs1 KypCOBOTO MPOEKTH -
poBaHUS (BBIMOJHEHHSI KYPCOBBIX Pa0OT), IOMEIIEHHE IJIsi IPOBEACHUS TPYIIIOBBIX H WHIWBUIYAIBHBIX
KOHCYJbTAllUM, OMEIIIEHUE JJIsl TPOBEACHUS TEKYILEro KOHTPOJIS U MPOMEXYTOUHOM aTTecTalluu, oMe-
HICHHUE JUTSI CAMOCTOSTEIIBHON paboThI

634034, Tomckast o6nacts, T. Tomck, Bepmnnuna ynuna, a. 47, 3376 ayn.

Onucanune UMeroIerocs 000py10BaHUs:

- Kommnbrotepusie paboune cranmmu (12 mr.);

- Kommutekt crienmanusupoBanHoi yaeOHOW Mebenu;

- Pabouee mecTo mpemnoaBares.

[IporpamMMHoOe obecrieueHue:

— Microsoft Office 2007

— Microsoft Windows (Imagine)

— Mozilla Firefox

— PTC Mathcad 15

— Qt Framework (Open Source)

13.1.4. MaTrepuajibHO-TEXHMYECKOE M IPOTPaMMHOe o0ecreyeHue 1JIs CAMOCTOATEIbHOI padoThI
Jnst camocTosTeNnbHOM paboThl HCTONB3YIOTCA yueOHbIE ayAUTOPUU (KOMIIbIOTEPHBIE KJIacchl),
PacIONIOKEHHBIE TI0 aipecaMm:
- 634050, Tomckast o6nacTb, T. Tomck, Jlennna mpocmnexr, 1. 40, 233 ayx.;
- 634045, Tomckast obmacts, r. Tomck, yn. Kpacnoapmeiickas, 1. 146, 201 ayn.;
- 634034, Tomckast obnacTb, . Tomck, Bepummnauna ynuna, 1. 47, 126 ayn.;
- 634034, Tomckast obmacTs, r. Tomck, Bepmmnanna ynmuua, 1. 74, 207 aya.

CoctaB 000pyIOBaHUS:

- yueOHast mebenb;
- komnbroTepsl kiacca He Huxke [I9BM INTEL Celeron D336 2.81T . - 5 wit.;
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- KOMITBIOTEpPBI TIOAKIIOUYEHB! K ceTu «HTepHeT» M 00ecrneynBaoT AOCTYI B 3JIEKTPOHHYIO HH-
(dhopManmOHHO-00pa30BaTENIbHYIO CPEly YHUBEPCUTETA.

[Tepedens mporpaMMHOTO 00ECIICUEHUS:

- Microsoft Windows;

- OpenOftice;

- Kaspersky Endpoint Security 10 s Windows;
- 7-Zip;

- Google Chrome.

13.2. MaTepuajibHO-TeXHHYECKOe oOecredeHne TUCUMIIIMHBI JJIS JIMI C OrPAHMYEHHbIMU
BO3MOKHOCTSIMH 310POBbSI 1 HHBAJIN/10B

OcBO€HHE NUCLUIUIMHBI JIMIIAMU C OTPAHUYEHHBIMH BO3MOXXKHOCTSMH 370POBbS U MHBAIMJIAMHU
OCYILECTBIIAETCS C UCIIOIB30BAHUEM CPEICTB 00ydeHHs OOIIETO U CHEIMAIbHOIO Ha3HAUYCHHUS.

[Tpu 3aHATHAX ¢ 0OYUYAIOLIUMUCS ¢ HAPYUIEHHSIMH CJIyXa [PEeIyCMOTPEHO UCIOIb30BaHHUE 3BYKO-
YCUJIMBAIOIIEH anmapaTypbl, MyJIbTUMEIUHHBIX CPECTB U JPYTUX TEXHUUYECKHX CPEACTB MpueMa/mepena-
i yueOHOM nH(pOpMaIuu B JOCTYMHBIX (hopMax, MOOUILHOM CUCTEMBI IIPENOIaBaHus 11 00y4JaroIXcs
C MHBaJIHMIHOCTHIO, MOPTATUBHONW MHIYKIIMOHHOW CUCTEMBI. YdeOHas ayIuTOPHsl, B KOTOPOU 3aHUMAIOTCS
oOyyaromyecsi ¢ HapylleHUEeM cllyxa, 000py/loBaHa KOMIIBIOTEPHON TEXHHKOH, ayIMOTEXHHKOH, BHUJEO-
TEXHUKOM, SJIEKTPOHHOMU JOCKOW, MYJIbTUMEAUMHON CUCTEMOM.

[Tpu 3aHATHAX C 0OYYAIOUIUMUCS ¢ HAPYIIEHUSIMU 3PEHUSIMHM I[IPEyCMOTPEHO UCIIOJIb30BaHUE B
JCKIIMOHHBIX U Y4EOHBIX ayAUTOPHUAX BO3MOKHOCTH IPOCMOTPA YAAIEHHBIX 00OBEKTOB (HaIIpUMep, TEKCTa
HAa JIOCKE WM CJaif/la Ha 3KpaHe) MPpU MOMOIIY BUACOYBETUUHUTENCH 151 KOM(GOPTHOTO IPOCMOTpA.

[Tpu 3aHATHAX C 00y4YaIOIIMMUCS ¢ HAPYLIEHHUSIMH OIIOPHO-ABUIaTeJIbHOIO alnapara HCIOJb-
3YIOTCS aJIbTepHATHUBHBIEC YCTPOICTBA BBOAA MH(OPMAIIUU U IpYrHe TEXHUYECKHE CPe/ICTBA IprueMa/miepe-
naun yuyeOHOM MHPOpPMa B JOCTYIHBIX (popMax, MOOMIIBHOW CHCTEMbI OOYUEHUs JUIs JIIOJCH ¢ UHBA-
JUAHOCTBIO.

14. OIIeHO‘lHLIe MaTepuajJabl  METOAUYECCKUE PEKOMEHIAUHU MO OPraHu3alluv U3y4CHUA
AUCHHUITINHBbI

14.1. Coaep:xaHue OLEHOYHBIX MATEPUAJIOB U METOANYECKUE PEKOMEH AU
I[JISI OIICHKU CTCIICHU C(i)OpMI/IpOBaHHOCTI/I n ypOBHSI OCBOCHHA SaerﬂJIeHHBIX 3a HHCHHHHHHOﬁ
KOMIICTCHITUI MCTIONB3YIOTCS OIIEHOYHBIE MaTepUalibl B COCTABE:

14.1.1. TecToBbIe 3a7aHUA
Bri6epute Hanbomnee TouHoe onpenenenue nouatus «Mupopmanms»:
1) 3aperucTpupoBaHHbIE CUTHAJIBI
2) IpOIYKT B3aUMOJICHCTBUS TaHHBIX U aJIEKBaTHBIX UM METOIOB
3) COBOKYITHOCTb JIaHHBIX, KOTOPBIE MOTYT OBITh YCBOEHBI U IIPE0OPa30BaHbI B 3HAHUS
4) coco6 mpeoOpa3zoBaHus JaHHBIX B U3BECTHBIE TIOHITHS
Kakoe xonu4ecTBo CUMBOJIOB KOJUPYETCs 1eIbIMU yucaamu B Tadmune ASCII?
1) 128
2)8
3) 65536
4) 256
Kakune QyHKIIH BBITIONHSET YUIICET B COCTaBE aIlMapaTHOTO 00ecneueH st KOMITbIoTepa?
1) nonroBpeMeHHOE XpaHeHHe OOIBIINX 00BEMOB JJAHHBIX U MPOTPaMM
2) BBITTOTHEHHE OCHOBHOTO 00beMa MaTeMaTHIECKHIX M JIOTHUECKUX OTIeparui
3) ynpasieHue paboToil BHYTPEHHHX YCTPOHCTB KOMITBIOTEpA
4) BpeMeHHOE XpaHEeHHUE JIaHHBIX, KOTJ]a KOMITBIOTEp BKITFOUCH
K kakomy kiaccy nporpammuoro obecneuenus (I10) ornocurcs BIOS?
1) 6azoBoe [10
2) cucremuoe [10
3) cyxebnoe [10
4) npuknansoe 110
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To4yHO onpeaeneHHOe ONMCaHNe CIIoco0a pEeIIeHHs 3a/1a4i B BHJI€ KOHEYHOH (110 BpEMEHH) Mocie-
JIOBATEJILHOCTH JEUCTBUN HA3LIBAETCS. ..

1) nporpammoii

2) S3bIKOM IPOrpaMMUPOBAHUS

3) mpoTOKOIOM

4) anropuTMOM

CpenctBo nepeBoia HCXOJHOTO KO MPOrpaMMbl B MAITUHHBINA — 3TO ...

1) kommIIATOP

2) npenporeccop

3) uHTEpIpETaTOP

4) oTnaguuKk

S3b1k nporpammupoBanus (S11), opueHTUPOBaHHBIN Ha KOHKPETHBIN THI TIPOIieccopa U yUYUThIBA-
IO ero 0COOEHHOCTH (OTMepaTopsl SA3bIKa OMM3KM K MAITUHHOMY KOy ¥ OPUEHTHPOBAHBI HA KOHKPET-
HbIE KOMaH/IbI ITPOLIECCOpa) Ha3bIBACTCA. . .

1) xomnunupyembim A1

2) AI1 HU3KOTrO YpOBHSA

3) AI1 BbIcOKOrO ypOBHs

4) uareprpetupyembim Al1

VYKaxuTe NpaBHIBHYIO UCTOPUYECKYIO TMOCIEI0BATEIFHOCTh PA3BUTHS MApagUurM MPOTPAMMHPO-
BaHUs

1) 00BEKTHO-OPUESHTHPOBAHHOE - ANITOPUTMUYECKOE - PYHKIIMOHATBLHOE (IIPOLIEAYPHOE)

2) pyakuroHanbHOE (IPOLIEYPHOE) - AITOPUTMUIECKOE - 00BEKTHO-OPUEHTUPOBAHHOE

3) pyHKIIOHABHOE (TIPOLEAYPHOE) - OOBEKTHO-OPUEHTHPOBAHHOE - AJITOPUTMUYECKOE

4) anropuTMUYECKOe - PyHKIMOHATbHOE (TIPOIIEYPHOE) - 00BEKTHO-OPUEHTUPOBAHHOE

OcHOBHBIE TIOHATHSL 00BEKTHO-OPUEHTHPOBAHHOTO TIPOTPAMMHUPOBAHUSI:

1) 0OBEKTHI M KIaCCHI

2) GyHKIUH U TPOLIETYPhI

3) IMKJIBI 1 MaCCUBBI

4) cTpYKTyphl U IEPEUUCIICHUS

Kakoe cimyxe6HO€ CI0BO (M3 MPHUBEACHHOTO CIHCKA) B s13bIKke C++ HCTIOIB3yeTCs IUIsi OOBSBICHUS
[EJIOYHCIICHHBIX IEPEMECHHBIX?

1) double

2) float

3) char

4) long double

Kakoe ciayxeOHoe cioBO B si3pike C++ HCHONB3yeTCs B 3alKCH ONepaTopa IUKIA ¢ KOHEYHBIM
YUCJIOM MTOBTOPEHUMN?

1)if

2) while

3)do

4) for

OOBbsIBIICH MAaCCHUB:

int arr[10];

HeoOxoaumo mprcBOUTE MOCIEAHEMY 3JIEMEHTY JaHHOTO MacCHBa YHCIIO 5.

Kakast u3 npuBeneHHbIX 3anuceil BepHa?

1) arr[10]=5;

2) int arr[10]=5;

3) arr[9]=5;

4) int arr[9]=5;

OOBbsIBIICHA CTPYKTYpa:

struct Apple

{

double diameter;

short color;
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char taste;

j

Heo0xoaumo co3nats s610k0 quamerpoM 8,5 cM. Kakast 3 npuBeaeHHbIX 3anuceid BepHa?
1) struct A;
A.diameter=8.5;

2) Apple A;
A.diameter=8.5;

3) struct Apple A;
A.diameter=8.5;

4) struct Apple A;
A.color=8.5;

N3yuunre kox:

int arr[5] = {4,2,5,6,1};
int *uk;

uk=arr;

uk+=2;

cout<<*uk;

Uro OyzmeT BeIBEIEHO Ha dKpaH?

1)4

2) 0xdef768

3)5

4)2

Heo6xomumo co3nate (pyHKIHIO, TPUHUMAIONIYIO B KA4eCTBE apryMEHTOB IEJIOUHCIICHHYIO Tepe-
MEHHYIO U MacCHB JPOOHBIX YHCEN M BO3BPAIIAIOIIYI0 CHMBOJIBHYIO TIEPEMEHHYIO B KaY€CTBE Pe3yibTa-
Ta.

Bri6epute Hanbomnee moAXOASIINI TPOTOTHIT TaKOH (PYHKITUU

1) double func(int, char);

2) char func(short, float*);

3) void func(double, char*);

4) void func(long, double*);

Kakoit hopmysioit MOKHO omucaTh OTHOIICHUS HACIEAOBAHMS MEX Y KilaccaMu?

1) has-a

2) is-like-a

3)is-a

4) uses-a

DNeMeHTHI Kiacca, JOCTYIHBIE TOJBKO SK3eMIUIIpaM JaHHOTO KJlacca, a Takke Kiaccam-Hacle.-
HUKaM, TIPY ONMCaHWH JAHHOTO KJlacca MOMEIAIOTCS B pa3zied. . .

1) public

2) private

3) protected

4) signals:

Ornucan knacc:

class MyClass

{
-

BriGepuTe U3 criucka MpaBHIIBHYIO 3aMCh MMPOTOTHIIA IECTPYKTOPA JAHHOTO Kilacca

1) MyClass();

2) MyClass ~MyClass(int);

3) void ~MyClass();

4) ~MyClass();

Kakoit oneparop ucnonb3yercs B Qt a1 yCTaHOBJIEHHS CBA3€H MEXIy CUTHAJIAMHU M CIOTaMHU
00BeKTOB, TPOnU3BOAHBIX OT QObject?
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1) link(...);

2) comm(...);

3) connect(...);

4) emit(...);

Kak HazpIBaeTcs ayieMeHT rpaduyecKoro moyib30BaTeNIbcKoro nHTepderica (KHOMKa, claiaep, TeK-
CTOBast METKa U T.1.) B cpeae Qt?

1) ramxer

2) BUIDKET

3) nelicTBue

4) ciot

14.1.2. Dx3aMeHAIIMOHHBbIE BONPOCHI

1. JlaiiTe onpenesieHue MOHATUAM «IPOrpaMMay, «IIPOrpaMMUPOBAHUE», «S3BIK IPOrPaMMHUPOBA-
Hus». YTo Takoe «an-roputm»? SI3pIku nmporpaMMHpOBaHUs BHICOKOTO M HU3KOrO ypoBHeW. Uem oHM OT-
JMYAI0TCA, IPUBEIUTE IIPUMEDPBI.

2. JlaiiTe onpeneneHre KOMIMUIATOPY U HHTEPIIPETATOPY UCXOIHBIX KOAOB IIPOTPaMM.

3. Yro Takoe 3arosioBouHble (ailiabl WM Qaiiabl BKIoYeHus. s yero mpenHa3zHauyeHbl (ailiibl
BKJIFOUEHMSI UJIU 3aro-JioBouHble (ainbl? Jls yero HyxkeH mnpernpoueccop? Yto nenaer ciemyromast 1u-
PEKTHBA MPENpPOLECCOpa:

#include <iostream>

OO6mbexTsI cin, cout. Ha3nauenue, npaBuia UCHOIb30BAHUS, 3AITUCH.

4. Obnacts umeH. HaznaueHne 1 BO3MOKHOCTH. UTO J1e7aeT CIEIYIONINI omepaTop:

using namespace std;

[l yero npesHa3HaYeHA CIIEIYIOIIAs 3alIUCh:

int main()

5. YUto B s3p1ke C++ HaszpiBaeTcs oneparopom? [lepeuncnure nmpaBuia COCTaBICHUS IPOTPaMM Ha
s3bike C++. [1opsi-I0K BBIIOJHEHUS ONEPaTOpOB, NMpaBuiia GOPMATUPOBAHUS KOAA IporpaMMbl. OnuImTe
IIpaBUJIa 3allMCHU MIEpEMEH-HbIX B si3bIke C++.

6. Ha3oBure OCHOBHBIE THUIBI LIEJIOYMCIEHHBIX JaHHBIX B s3blke C++. Ilouemy B sa3bike CH++
HECKOJIbKO THIIOB II€JI0-YMCIICHHBIX AaHHbIX? Yucna ¢ riaBaromiei Toukoi. 3anuck 4ncen ¢ miaBarolei
TOYKOM. HazoBUTE TUIIBI JAHHBIX C IUIABAIOLIEH TOUYKOW. TOYHOCTH TUIIOB JAHHBIX C IUIABAIOLIEH 3aIIATOM.
[Touemy mpu pacuerax HEOOXOIUMO €€ YUYUTHIBATH?

7. Tun nanseix char. Haznauenue, npaBuia 3amnucu, ocobeHHocTd. Kak ¢ momoripio mporpaMmmal
C++ nHaiitu, kakoMy cUMBOJIY cooTBeTcTBYeT Ko ASCII 887

8. Onepatopsl C++. Onepatopbl 00BsIBICHHS U IPUCBAaUBaHUA. UTO BBINOIHACT KK U3 HUX?
Apudmernueckue omnepauuu B sa3bike C++, 3amuch, NPUOPUTETH. Pa3HOBUIHOCTH omepauuii JeseHus
JUIsl pa3HbIX TUIOB JaHHbIX. Onepanust JeNeHNs 110 MOAYJIIO.

9. Jlornueckue onepauuu B si3bike C++, 3anuch, npuopuTeTsl. Tun ganHbx bool. Jlns yero oH uc-
nojb3yeTcs? Onu-1mMTe onepaTopsl HUKIA B si3bike CH++. (CHHTaKCcHUC, IPUHLIMIT pabOThI, TpUMepsl). Onu-
HIMTE ONEepPaTOphbl YCIOBUS B si3bike C++. (CHHTAKCUC, IPUHIUI paObOThI, IPUMEPHI)

10. [aiiTe onpenenenue npou3BOAHOMY (TI0JIb30BATENbCKOMY) TUIY JaHHBIX. JlaiiTe onpeneneHue
TUIIAM: MacCHB, CTPOKa, CTpyKTypa. OnuiuTe npaBuia HHUIHAIKW3alUKU MaccuBa B si3bike C++. C kakoro
HOMEpa HaYMHAETCA MH-eKcalus B MaccuBax? Kak cOOTHOCATCS MHIEKC MOCIEAHETO DIIEMEHTA U pa3Mep
MaccuBa?

11. MaiiTe onpeneneHue Npou3BOIHOMY TUITY JaHHBIX «CTpYKTypay». IIpuBennute npumep oOparie-
HUS K MOJISIM CTPYK-TYpbl. Mcnonb3ylTe CTPYyKTYpY, ONMUCHIBAIOIIYI0 Pa0OTHHKA KAKOH-TMOO0 KOMITaHUU.
Omna nomkHa cofepkarh UH-(OPMAIIMIO O €r0 UMEHH, BO3pacTe, CEMEHHOM IOJIOKEHUH (COCTOUT B Opake
WIH HET), pOCT (B METPaX).

12. JlaiiTe onpeneneHue TUIy «ykasareiab». /i XpaHeHus! Kakoil UMEHHO MH(pOpPMAaLUH MpeHa-
3HaveH nanHblid Tun? Ilpuseaure npumepsl. Kakum o6pasoM, ncnomnbiyst cuHtakcuc C++, MOXKHO y3HATb
azpec 001acTH MaMsTH, BbIIE-JIEHHON Ul LIEJOYUCICHHON mepeMeHHoi var? Kak Has3bIBaeTcs JaHHas
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onepanus?

13. Kakue omeparuu onpeneieHsl 1 «ykazarenein»? Onumure, KakuM 00pa3oM MOKHO oOpaba-
THIBaTh MaCCHUBBI JIAHHBIX, UCTIOJIb3Ys «yKa3aTeln.

14. Kakum 00pa3oM BO3MOKHO BBIZIEIICHHE U OCBOOOXKIeHHE MaMsITH B C++ B mpoIiecce BBITTOTHE -
Hus nporpammer? [IpuBenurte npumMep oObsSBICHUS (JTUCTHHT) THHAMUYECKOTO MacCHUBa JPOOHBIX YHCEIL.

15. Omumure npaBuia co3nanus Gpyakmuu (mporeaypsl). [IpuBenuTe nmpaBuia 3amucu MpOTOTUIIA
¢ynkuun. [laiite mo-sCHEHUs, YTO O3HA4YaeT KaxJas cocTaBisomas npororuna. IIpuseaure npumep:
HaANUIINTE JIMCTUHT (PYHKIIMH, BO3BpaLIAIONIeH MIPOU3BOILHYIO LIETYIO CTENEHb APOOHOTO YHUCIA.

16. ®ynkuun C++. OyHKIMYM, BO3Bpallaoue pe3yabTaT U He Bo3Bpaluaromue ero. HazHauenue,
CHUHTAKCHC, OCHOB-HbIE OTIMYHUS. UTO CONEP’KUTCS B 3arojoBOYHBIX (ainax «.h» u ¢aitnax ncxomHseix
TEKCTOB «.cpp»? Kakum 00pa-30M MOXKHO UCIIONIB30BaTh JIBa ATUX TUMA (paidioB?

17. aiire onpenenenue nonstusm: OOII, knacc, 00bekT. Kakumu SBISIOTCS OTHOIICHHUS MEXITY
o0bekToM M Kiaccom? Omummre o0LIyl0 CTPYKTYpy Kiacca. OOIIeAOCTYNHBINH U MPUBATHBIA pa3iesibl
KJiacca.

18. dynkuuu-3nemMeHThl Kinacca. Berpoennsle Metonpsl. Jnanazon noctyna. Onummre B3auMo-
neiicTBue PyHKUIMN-3JIEMEHTOB KJlacca ¢ 3JIEMEHTaMU pa3HbIX pa3/iesioB Kiacca.

19. JlecTpykTOpbl M KOHCTPYKTOPHI KiaccoB. Onpenenenue. Korna BhI3bIBAIOTCS KOHCTPYKTOPBI
kiacca? Korza BbI3bI-BatOTCS IECTPYKTOPHI Ki1acca? MOXKHO JIM MCIIOJIb30BaTh MMEHA 3JIEMEHTOB KJlacca B
KayeCTBE apryMEHTOB KOH-CTpYKTOpa?

20. OnummuTe SIBHBIA U HESIBHBIN CIIOCO0 MHUIIMATM3AIMH 00BbEKTa ¢ UCIIOJIB30BAHUEM KOHCTPYK-
topa. [IpuBeauTe npu-mMep KOHCTPYKTOPA CO CHEIHUPUKATOPOM NEw.

21. OcoGeHHOCTH MPUMEHEHHSI KOHCTPYKTOPOB OT IPYTrUX METOMOB Kiacca. UTO Takoe KOHCTPYK-
TOP, ONPEIECICHHBIN 110 YMOIYAHUIO, U KAKYIO M0JIb3y MPUHOCUT €ro Hanuuue?

22. YTo mpouCXOoauT KOTa Bl TPUCBANBAETE OJIMH OOBEKT IPYyroMy 0OBEKTY TOTO K€ Kiiacca?

23. Ileperpy3ka onepanmii. Bun oneparopnoit ¢pynkiuu. OrpaHudeHus: Ipy BHITOJIHEHUH Tepe-
TPY3KH ONeparui.

24. Buapl 1 Ha3Ha4Y€HUE APYKECTBEHHBIX CTPYKTyp. Co3maHue ApYKECTBEHHBIX KOHCTPYKLIHH.
Kakumu npaBamu 1o-ctyna obiaiaer ApyKecTBeHHas GyHKINA?

25. IlepeuncanTe OCHOBHBIC IPUHIIUIIBI OOBEKTHOW MOJICITH.

26. JlaiiTe onpeaeeHue MOHATHIO «a0CTPaKIIHS.

27. MaiiTe onpeaesieHue MOHATUIO « UHKAIMCYIISLIHS.

28. [laiiTe onpeneneHue NOHITUIO «MOIYJIbHOCTBY.

29. JlaiiTe onpeneneHue MOHITHIO «UEPAPXHSDY.

30. [HaiiTe onpeaeneHue MOHATHIO «TUITH3ALIHS.

31. JlaiiTe onpenesieHne NOHATHIO «IIapajlIeIu3M.

32. JlaiiTe onpeaeieHre MOHITHIO «COXPAHSIEMOCThY.

33. JlaliTe onpeesieHne OHATUIO «OOBEKTY.

34. CocTosiHUE U MTOBENECHNE 00BEKTOB.

35. Knaccugukanus MeToJJoB 0OBEKTOB.

36. OnuIuTe XU3HEHHBINA MK 00bEKTA.

37. Ilepeuncnure TUITBI OTHOLICHUNA MEXTYy 00BEKTaMHU.

38. JlaiiTe onpeneneHne MOHIATHIO «KJIACCH.

39. OnuimTe CTPYKTYpy Kiacca.

40. Yo Takoe abctpaktHbiii kiacc? Knacc-untepdeiic? Knacc-yrunura?

41. Ilepeunicante TUIBI OTHOIIEHUN MEX/y KJIACCaMHU.

42. O6bexkTHO-opueHTHpOBaHHBIN qu3aitH (OO/]). aiiTe onpeneneHue U MEPEUNCINTE OCHOBHBIC
3amaun OO/,

43. [Ipunnun equHcTBeHHOCTH abcTpakiuu B OO/,

44. ITpunuun uaBepcuu 3asucumoctu B OO/

45. ITpunuun Jemerepa B OO/I.

46. [Ipunuun noacranosku Jluckosoit B OO/,

47. llpunnun pazaenenus uatepdeiico 8 OO/,

48. [Ipunuun auukiandHocty 3apucumocteit B OO/,

49. NatiTe onpenenenue rpaduuecKoMy IMoib3oBaTenbckomMy natepdeiicy nporpammsl (GUI).
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50. bubnmuoreka Qt. Kitacc QApplication.

51. bubmoreka Qt. Bumketsl. Kmaccer QLabel, QPushButton.

52. bubnuoreka Qt. KomnoHoBKa BUKETOB. MeHeKepbl KOMITOHOBKH.

53. bubmoteka Qt. lnanorossie okHa. Kiacc QDialog.

54. bubnuoreka Qt. TexHonorust CUrHaJIOB U ¢I0TOB. [IpUHITUIT, CHHTaKCHUC, IPUMED UCIIOIH30BA-
HUSL.

55. bubnuoreka Qt. I'maBHoe okHo nporpammbl. Kitacc QMainWindow. LleHTpanbHbIi BUIDKET.

56. bubmoteka Qt. ['maBHOe okHO mporpammel. Kimaccsr QMenu, QAction.

57. bubmmoreka Qt. [maBHOE OKHO mporpaMMel. [TaHeTn HHCTPYMEHTOB, KOHTEKCTHBIE MEHIO, CTa-
TYCHBIE CTPOKHU.

58. bubnuoteka Qt. Co3maHKe MOIb30BATEIIBCKUX BUHKETOB.

59. Uucnenneie MeTOAbl. METOIbI pEIICHHS] CUCTEM JIMHEWHBIX ypaBHeHU. Meton ["aycca. Metop
I"aycca-)Kopnana.

60. Yucnennbie MeToAbl. METONBI pEIICHUs CUCTEM JIMHEHMHBIX YpaBHEHUWA. MeEToJ MpOCThIX
uTepanui.

3amaun njs penieHus Ha sx3aMmene (1 cemectp):

1. Co3paiite xiacc Symbol. EAMHCTBEHHBIM CKpBITBIM (IIPUBATHBIM) JIEMEHTOM Kiacca Oyaer
CUMBOJIbHAs niepemMeH-Hast. Co3nanTe MeTol, KOTOPBIM CUUTHIBAET C KJIIABUATYPhl 3HAUEHUE ITON CHUMBOJIb-
Ho nepemeHHoi. Co3naiite Me-ToJ, KOTOpbIi BIBOAUT Ha 3kpaH kof ASCII 3Toil cuMBOIBHON ITEPEMEH -
Hoil. [IpommmocTpupyiiTe paboTy METOJIOB Kjlacca B OCHOBHOM MpOTrpaMMe.

2. Cozpaiite knacc A_progr (apudmernueckast nporpeccusi). CKppITBIMU (IPUBATHBIMH) AIIEMEH -
TaMH Kjacca OyayT:

IpoOHas mepeMeHHasi, IBJISIOIIAsCS IEPBbIM YJICHOM IIPOTPECCHH;

NpoOHas repeMeHHas, SBISIONIasICs pa3HOCTHIO IPOTPECCUN;

LIEJIOYHCIIEHHAs] IEPEMEHHAsI, COZIEPIKaLIlee KOIMYECTBO WIEHOB IPOTPECCUM;

MaccHUB APOOHBIX YHCEN, COAEPIKAIIUI BCE UIEHBI IPOTPECCUH.

Co3paiiTe BCTpOEHHBIN METOJ], KOTOPHIH 3alOJIHAET MAaCCHB WiIEHaAMH apu(MeTHuecKon mporpec-
CUU, B 3aBUCHUMOCTH OT IE€PBOTO 4IEHA, Pa3HOCTH W HEOOXOAUMOro KoiuuectBa wieHoB. Co3naiite
KOHCTPYKTOp KJ1acca, KOTOPBI B SIBHOM BHUJA€ HHULMAIM3UPYET apupmeTHueckyro mporpeccuio. Co-
3/IaliTe METO, KOTOPHIN BHIBOJAUT Ha 3KpaH apruMeTHUYECKyro mporpeccuto. [Iponmumoctpupyiite padoty
METOZIOB KJIacca B OCHOBHOI Mporpamme.

3. Co3pmaiite kimacc G_progr (reomerpuueckas mporpeccusi). CKpbITBIME (PUBATHBIMH ) 3JIEMEHTA -
MU KJacca OymyT:

npoOHas epeMeHHast, IBISIoNIasCs MepBbIM YWIEHOM MPOTPECCUH;

IpoOHast IepeMeHHasI, SIBIISIONIAsICS YaCTHBIM MTPOTPECCUU;

LEJIOYUCIIEHHAs IEPEMEHHAs!, COAEPIKAILEe KOTMYECTBO YWICHOB ITPOTPECCUU;

MaccuB JPOOHBIX YUCEl, COIEPKAIIUI BCE WICHBI IPOTPECCUH.

Co3pgaiiTe BCTPOEHHBIA METOJ, KOTOPBIA 3aMOJHAET MAaCCHB YJIE€HAMH F€OMETPUUYECKOM Mporpec-
CHHM, B 3aBHCHUMOCTH OT IIE€PBOIO 4JIE€HA, YAaCTHOTO M HEOOXOIMMOro KoimdectBa uieHoB. Cosnaiite
KOHCTPYKTOp KJIacca, KOTOpPbIl B SIB-HOM BHJE MHUIMAIMU3HpYyeT apudmeTHdeckyro mporpeccuto. Co-
31aiiTe METO/I, KOTOPBIN BHIBOJAUT Ha dKpaH apu(-MeTHUECKyIo nporpeccuto. [Iponmmoctpupyiite padoty
METOJIOB KJIacCa B OCHOBHOM IIPOrpaMMme.

4. Cozpaiite knacc Compare. DneMeHTaMH Kiacca OynyT JBe LIEJIOYMCIICHHBIE MEpEMEHHbBIE H
onHa joruueckad. Co-31aiiTe BCTPOCHHBIM METOH, KOTOPBIM CPAaBHUBAET JBE ILIEJIOYMCIIEHHBIE MMEPEMEH -
HBI€ U B JIOTHUYECKYIO IEPEMEHHYIO BO3BPAIIAET «true», eci 3HaYeHUe MepBOi NepEMEHHOM OoJIbIe 3Ha -
4yeHUs1 BTOpoi U «false» B mpoTtuBHOM ciydae. Co3maiiTe METO/, BRIBOASINNN HAa SKpaH pe3ysIbTaT CpaBHE -
Hust. [Ipowmroctpupyiite paboTy METOJIOB Klacca B 0C-HOBHOM Iporpamme.

5. Co3pmaiite kimacc Massive. DieMeHTOM Kiiacca OyzeT MaccuB ApoOHBIX yucen. Co3mante MeTo,
KOTOPBIM IMO3BOJISI-€T CUMTATh C KJIABMATYphl 3JIEMEHTHI JaHHOro Maccua. Co3maiiTe MeToJ, KOTOpbII
copTupyert ero 1o yosiBanuoo. Co3maiTe MeTo/1, KOTOPBIH BBIBOJUT Ha PKpaH IEMEHTHI MaccuBa. [Ipowni-
JTIOCTPHUPYHTE pabOTy METOMIOB KJIacca B OCHOBHOM MpoTrpamMe.

6. Coznaiite kiacc Stroka. DnemeHTOM Kjacca OyaeT cMMBOJBHBIN MaccuB. Co3maiiTe MeTo, Ko-
TOPBIM NO3BOJISIET CYMTATH CTPOKY C KiIaBUaTypbl. Co31aliTe METOJ], PACCUMTHIBAIOLINI KOJTUYECTBO CUM-
BOJIOB B cTpoke. [leperpysute onepannio «<<» TakuM 00pa3zoM, 4TOObI BBIBOJ CTPOKHU Ha 3KpaH CTal BO3-

CornacoBaHa Ha noprane Ne 38163 24



MOYKHBIM IIPH MOMOIIM 00bekTa cout. [Iponsuttoctpupyiite paboTy METOIOB Kilacca B OCHOBHOM Iporpam-
Me.

7. Cozpmaiite ki1acc D_massive. DneMeHTaMu Kilacca OyAayT 1IEJIOYHUCICHHAs IEpeMEHHast, KoTopast
ompenesieT pa3Mep MaccuBa (KOJMYECTBO 3JIEMEHTOB MAacCHBA), U MacCHUB JIpoOHBIX yucen. Co3maiite
KOHCTPYKTOp, KOTOPBIN B SIBHOM BUJI€ HHULMAIM3UPYET MAaCCUB 3aJjaHHOTO pasmepa. Co3naiite MeTo, Ko-
TOPBIH MO3BOJISIET MEHATH pa3Mep MACcCHBa B Mpoliecce BBIMOMHEHUS porpammel. Co3naiite MeTos, KOTo-
pBIi BBIBOJUT Ha KpaH BCe 3JEMEHTHl MaccuBa. [IpomnirocTpupyiite paboTy METOZOB Kilacca B OCHOB-
HOM MpOoTrpamme.

8. Coznaiite knmacc Rules. DnemenToMm kimacca Oyaer cuMBOIbHBINH MaccuB. Co3maiiTe MeToI, M03-
BOJISIFOIIMI CUUTATh CTPOKY C KiaBuarypbl. Co3aiiTe METO/, KOTOPBIN MPOBEPSIET COOTBETCTBUE BBEICH -
HOU CTPOKH MpaBWIaM 3amucu uaeHTupukaropos C++ u ciryyae HECOOTBETCTBHUS BBIBECTH Ha 3KpaH HaJl-
nuchk «Data is incorrecty, a B cirydae co-oTtBeTcTBHs, BEIBOAUT «OK». [Ipommmtoctpupyiite paboTy MeTo-
JIOB KJIacca B OCHOBHOM MpOrpamMme.

9. Co3paiite kimacc Quad eq(kBampaTHOE ypaBHEHHE). DJIEMEHTaMH Kiacca OyayT Tpu JpoOHBIE
NepeMEHHbIe, CO-JIeprKallre 3HaYeHUsT KOd(PPUINEHTOB MPH CTENEHAX X U JpoOHas nmepeMeHHasi, Coaep-
’Kalllee 3HaueHue NUCKpuMu-HaHTa. Co3faiiTe KOHCTPYKTOp, KOTOPBIA B SIBHOM BHJIE MHHUIIMATU3UPYET
KBaJ[paTHOE YpaBHEHHE MO yKa3zaHHBIM Koddduimentam. Co3aaiite BCTpPOSHHBIH METOJl, paCCUUTHIBAIO-
IMA TUCKPUMUHAHT KBaApaTHOrO ypaBHeHUA. Co-34alTe€ METOJ, KOTOPbI BBIBOAUT HA DKPAH 3HAYCHUS
KOpPHEW KBaJpaTHOTO YpaBHEHHsI MM BBIBOIUT cooOIIeHHe 00 omuoke, eciin kopHel Het. [IpommmocTpu-
pyiTe paboTy METOJ0B Kjlacca B OCHOBHOMU mporpamme. J[Jsi HaXox-/A€HUs KBaJpaTHOTO KOPHS BOCIIOJNb-
30BaTbes QyHKUMEH sqrt() U3 cranaapTHOM Onbanoreku (daitn math.h).

10. Coznarite kacc M_system(cuctema u3MepeHuit). DIeMeHTaMH Kiacca OyayT ApoOHas mepe-
MEHHas1, CoJeprKaliasi MPOU3BOIBHOE YUCIIO, U CHMBOJIbHAS IIEPEMEHHAs!, OTBEYAIOIas 32 PEKUM PabOThI
KJ1acca, IpUHUMAIoLIas 3Haue-Hus «m» Wik «i». Co3maiTe KOHCTPYKTOP, KOTOPBIM B SIBHOM BUJE MHUIIU-
aNnu3upyeT OOBEKT Kilacca Mo BBEICHHBIM BennunHaMm. Co3aaiTe MeTo/], KOTOPBIH OCYIIECTBIISET MEPEBOA
BBEJCHHON BEJIMYMHBI U3 METPOB B AIOWMBI, €CJIM COOTBETCTBYIOIECH MEPEMEHHON 3a7aH PEXKUM «M» U
U3 JIOIMOB B METPBI, €CIIH 33/1aH PEXKHUM «i1», U BRIBOAUT Ha 3KpaH pe3yibrat. [Ipomntoctpupyiite pado -
Ty METO/IOB KJlacca B OCHOBHOM nporpamme. 1 aroiim = 0,025 m

11. Co3naiite kmacc Katushka (karymka HUTOK). DineMeHTOM Kiacca OyneT paauyc karymiku. Co-
31aiiTe BCTPOEHHbIE METO/IbI pacieTa JUTMHBI OKPYKHOCTH KAaTyIIKU U IUIOIIAIN COOTBETCTBYIOLIETO KPY -
ra. CozfaiiTe MeTO/l, KOTOPBIH B 3aBUCUMOCTH OT BBEJICHHOH JUTMHBI HUTKU PACCUATACT HEOOXOIUMOE KO-
JIMYECTBO €€ MOJHBIX BUTKOB BOKPYT Ka-TYIIKH (JIMHA HUTKH BBOJIUTCS U3 OCHOBHOM MPOrPaMMbI) U BblI -
BEJIET Ha HKpaH pe3ynbraT. [IpommocTpupyiite paboTy METOIOB Kilacca B OCHOBHOW IPOrpaMMe.

12. Co3maiite kimacc Student. DmemeHTamMu Kiacca OymayT BO3pacT, Mo, (aKylIbTeT B HOMEp TPYII-
bl CTY/CHTA, a TAKXKE CTPYKTYpa, COAEprKalias TpH MoJst: UM, paMuins, oTyecTBo cryaeHTa. Co3naiite
METO/I, TIO3BOJISIFOIINN CYMTATh C KJIIaBHATyphl 3HAUEHUS BCEX 2JIEMEHTOB kiiacca. Coznaiite MeTo, BBIBO-
JSIIAA Ha 9KpaH KapTOUKY CTYJACHTA: 3HAYCHUS BCEX €ro AJIeMeHTOB. [IpomimocTpupyiite paboTy MeTO-
JIOB KJIacca B OCHOBHOM Mporpamme.

13. Onumure cTpyktypy Zritel, cogepxkamtyo Tpu monst: ums, (pamunus, oruectBo. Cozmaiite
Kiacc Zal(3puTenbHbIN 3a1). DJIeMEeHTaMHU Kjacca OyAayT KOJIMYECTBO PSJIOB M KOJIMYECTBO MECT B OJTHOM
psny 3aja. A Taxke IByMEpHBIA MacCUB CTPYKTYp Zritel. MHIeKchl MaccuBa — 3T0 HOMEP psifia U HOMep
MecTa B 3puTeNbHOM 3aje. Co3maiTe KOH-CTPYKTOp Kilacca, KOTOPbIN B SBHOM BUE MHUIIMATU3UPYET 3a71
3amaHHoTo pazmepa. Co3naiite METO, MO3BOJISIO-IINUN PUCBOUTH MECTY MMs, (PaMHIIUIO U OTUYECTBO 3pH-
tenst. Co3maiiTe METO/I, BRIBOSIIUN HA SKpaH UMs, (aMUJIHIO M OTYECTBO 3putens. [Iponmtoctpupyiire
paboTy METO/IOB KJIacca B OCHOBHOM Iporpamme.

14. Coznaiite kimacc Rectangle (mpsiMoyroibHHK). DneMeHTaMu Kiiacca OyayT JUTMHBI IBYX CTOPOH
npsMoyrojbHUKa. [leperpy3ure onepanuio cIoKeHUs A JaHHOTO Kjacca TakKuM 00pa3oM, YTO MPHU CII0-
KEHHUHU JIByX 00beKTOB Rec-tangle iMHBI COOTBETCTBYIOMIUX CTOPOH OyayT cymMMmupoBarhcs. [leperpysu-
TE ONepalyio BBIUMTAHMA JJIS JTAHHOTO Kjacca TakuM 00pa3oM, YTO MpPHU BBIYUTAHUU OJHOTO OOBEKTa
Rectangle u3 npyroro, JUIMHBI CTOPOH MEPBOrO MPSIMOYToJbHUKA OYyIyT BBIUUTATHCS W3 JJIMH COOTBET-
CTBYIOIIMX CTOPOH BTOporo. [Iponuttoctpupyiite paboTy METOOB Ki1acca B OCHOBHOM Iporpamme.

15. Coznarite kacc New year. DIeMEHTOM JTAHHOTO Kjacca OyaeT IeounCceHHas TIepeMeHHasl,
cozeprkaias koiau-uectBo AHer 10 Hosoro I'ona. Co3naiiTe KOHCTPYKTOp Kiacca, apryMEHTOM KOTOPOTo
OyzleT ABJIATHCS JaTa (ICHb U MECSAIl) M KOTOPBIA OyJIeT pacCunThIBaTh KOJIMYECTBO JHEH 10 HoBoro roma
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ucxoAs U3 3Toi natel. [lpommumoctpupyiite paboTy METOAOB Kilacca B OCHOBHOM Iporpamme.

16. Co3paiite kmacc Account (cueT). DIeMEHTaMU JTaHHOTO Kjlacca OymyT TpH ApOOHBIE TIEpEeMEH-
HBIC: O[HA JJISl XpaHEHUS TEKYILEro OCTaTka Ha CueTe, BTOpas IJIsS XpaHeHUs WH(GOpPMAIUU O BCEX IIO0-
CTYIUICHHMSIX Ha CUET, TPeThs I XpaHeHus nHGOpMaIMu O BCeX pacxoaHbix omepanusx. Co3maiite me-
TOJI, TIO3BOJISIFOIINI MOMOJHUTH CYeT (YBETUYUTHh TEKYIIUW ocTaTok). Co3maiiTe METoH, MO3BOJISIFOIIUI
CHATH CPEJCTBA CO cYeTa (YMEHBIIUTh TEKYIUW ocTaTok). Co3maiTe METO/, BBIBOISIIMIA Ha DKpaH BCE
TpHU MapaMmeTpa cyeTa: TeKyUIMi OCTaTOK, BCe MOCTYIMBIINE U BCe CHAThIE cpeacTBa. [leperpysure ome-
paIyio CI0XKEeHUsI TAKUM 00pa3oM, YTOOBI NP CIOKEHUH JABYX OOBEKTOB Kiacca Account yBeTUUHBAJICS
TEKYLIUH OCTAaTOK PE3YJIbTUPYIOLIErO CYETa U MPHU 3TOM YBEJIWYUBAIUCH BCE MOCTYMHUBIINE CPEACTBA HA
pesynpTupytomeM cuety. [Iponmmroctpupyiite paboTy METOIOB Kilacca B OCHOBHOM ITpOrpaMMe.

17. Co3naiite knacc Pizza. DnemenTamu kinacca OymyT AMaMeTp MULIIBI B CM M CTOUMOCTB KBaJi-
patHoro cM mnuuibl. Co3gailTe BCTPOEHHBIM METOJ, PACCUMTHIBAIONIMK Iulomanb nuiel. Co3manTte
BCTPOEHHBIN METOJI, PACCUUTHIBAIOIIUNA CTOMMOCTD MHUIILBI UCXOS U3 €€ TUIOLATU U CTOUMOCTH OJTHOTO
KBajpaTHOro cM. Co3iaite KOHCTPYKTOpP Ki1acca, KOTOPBIM B SIBHOM BUAEC MHUIMAIM3UPYET MULIY C 3a-
JIAHHBIM JIMAMETPOM M CTOMMOCTBIO OAHOTO KBajapaTHoro cM. CozmaliTe METOJ, BBIBOISIIMI Ha SKpaH
CTOMMOCTH NMUIIBL. [leperpy3ute onepamuio cIoKeHHs TaKUM 00pa3oM, YTO MPH CIOKEHUU JBYX OOBEK-
TOB Ki1acca Pizza pe3ynpraTtom OyaeT cymMMapHasi CTOUMOCTh BYX muill. [Ipowuroctpupyiite paboty me-
TOJZIOB KJIacCa B OCHOBHOM IIPOrpamMMme.

14.1.3. TeMmbl KOHTPOJILHBIX padoT

[Tpumep O6unera KOHTPOIbHON paboThl Nel:

1. Jlornueckue onepanuu B si3bike C++, 3anuck, npuoputeTsl. Tum gaHHbIX bool.

2. Kak ¢ nomonipto nporpammsl C++ HaiiTh, kakoMy cuMBoOILy cooTBeTcTBYeT Ko ASCII 887

3. Onuure oneparopsl HUKIA B s3bike C++. (CUHTaKCHC, IPUHLIUI PabOThI, IPUMEPHI)

4. 3apaya: HanucaTh IporpaMMy Ha si3plke C++, KoTopasi BBIBOAUT Ha 3KpaH nepsble N 4JIeHOB M0-
cienoBarenbHocTH PuOoHauuu. [1epBblil ueH nociaenoBareabHOCTH U N CUUTATh C KJIaBUATYPBI.

[Tpumep OGuneTa KOHTPOJILHON PabOThI No2:

1. Yro o3navaer crnemyromas 3anuchk: char string[25]? Jlns yero mnpenHa3sHadye€H dJIEMEHT
string[24]?

2. [lpuBenure npumMep CTPYKTyphl. B ueM npuHIMIIHANbHOE OTIMYUE CTPYKTYpPHI OT MaccuBa?

3. Uro mepenaercss B MaMsiTh KOMIIBIOTEpA, KOrZa B MporpamMme OObBSABISETCS MAacCHUB JAHHBIX?
IIpuBenure npumep.

4. 3anaya: Ilpeanonoxum, uro treacle sBnsercs maccuBoM u3 10 nepemenssix tuna float. Ompe-
JIeJIUTE yKa3aTellb, KOTOPbIM yKa3bIBa€T Ha INEPBbIN 3JIEMEHT MaccuBa treacle, u ucnonb3yiTe yka3aTeiab
JUIsl BBIBOJIA TIEPBOT'O U ITOCJIEIHETO 2JIEMEHTOB MACCHBA.

14.1.4. Tembl 0IPOCOB HA 3aHATHAX

Pemenune cucteM TMHEHHBIX anreOpanvyecKux ypaBHCHHM.

0030p crocoboB pelieHusT CUCTEM JIMHEWHBIX ypaBHEHHH ¢ momoisio OBM. Merton Kpamepa,
metop ["aycca, urepannonusie MeTopl. CpaBHEHHE METOIOB. AJIrOpUTM MeToja ['aycca ¢ BbIOOpOM IJiaB-
HOTO JIEMEHTA.

YucneHnHnoe penieHue HEIMHEHHBIX YPaBHEHUM.

OO0mast XxapaKTepUCTUKA 3a7a4ui - KJIaCCHU(PHUKALUs ypaBHEHHIA, METOABI M ATAIlbl UX pELIeHUs. 3a-
Jlauu OTJEJICHUsI KOpHEH U yTOUHEHUE UX 3HaYeHUH. MeTo| TMXOTOMUHM JJIsl PEelleHus 3a/1a4 OTJCJICHUS U
yTouHeHHs KOopHed. MccnenoBanue noBeneHus (GyHKIMU B MHTEpBaie OTACICHHUS KOpHs. MeToasl Xop,
KacaTelIbHbIX, METO UTepaluii, KOMOMHUPOBAaHHBINA MeTo/l. CpaBHEHHE BO3ZMOKHOCTEH pa3IM4HbIX METO-
JIOB YTOYHEHHMSI KOPHSI.

YucneHHble METOABI HHTETPUPOBAHHUS.

MeTozp! psMOYroabHUKOB, Tpaneuuii 1 Cumiicona. Meron I'aycca. OLeHKH TOUHOCTH BBIUUCIIE-
HUSI MTHTETPAJIOB U UX CBS3b C 3aj[aueii MHTePHOISINH (PYHKIUU. ATaNTUBHBIA aITOPUTM.

Pemenue 0ObIKHOBEHHBIX UG GEpEeHIINATBHBIX YPAaBHECHHUH.

Tunel 3a1a4 1711 0OBIKHOBEHHBIX AU depeHInanbHbIX ypaBHeHnH. MeTtossl Ditnepa u Pynre-Kyr-
ThI B 3a1a4ax Komm. CpaBHEHHE METOOB.

HauanpHble cBenenus o a3eike C++.

Hctopus BozHukHoBeHus: C++. [Ipeumymectsa C++. Kommenrapuu B s3b1ke C++. 3HAKOMCTBO C
MIPENPOIIECCOPOM, 3aroJOBOYHBIMH (paitilamu, mpocTpancTBoM uMeH. DyHkius main(). OOBEKTHI cin U
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cout. CuMBOJN HOBOH cTpoku. OnepaTopbl 00bsIBICHHUS U NiepeMeHHble. Oneparop npucBanBaHus. OyHK-
uu. OyHKIMY ¢ BO3BpaliaeMbIM 3HaueHHeM. OyHkuuu 0e3 Bo3BpaiaeMoro 3HaueHus. [Ipototun ¢pyHk-
n. @opmMat onpeneneHust GyHKIUH. 3aroloBOK (PyHKIIHH.

ba3oBble THUIIBI TaHHBIX.

[Tepemennsie. Umena nepemensbix. Llenouncnennsie Tumel qaHHbIX(short, int u long). Lemouwnc-
JeHHBbIe KOHCTaHTHI. Omnpexnenenue tumna KoHcTaHThl B C++. Tun manneix char. Koncrantel tuma char.
Tun nanaeix wchar t. @yHkusg-anemedT: cout.put(). Tumbl gaHHBIX 0e3 3Haka. Tun manHbeix bool. KBa-
nmudukarop const. Uucra ¢ miaBaromiei Toukord. TUTIBI JaHHBIX ¢ IUIaBaroIIei Toukoi. KoHcTaHTHI ¢ ma-
Batomiel Toukoil. Apupmernyeckue onepauuu szbika C++. Ilpuopurer omepanuil U acCOLUATUBHOCTD.
PasnoBugHOCTH onepanuu aenenus. Onepanus aeiaeHus mo Moayito. [IpeobpazoBaHus TUIIOB TaHHBIX (B
BBIPKCHHSIX U TIPU TIpUcBanBaHun). [I[puBeaeHne TUTIOB.

[Tpou3BOAHbIE TUIIBI TaHHBIX.

Maccusbl. Ctpoku. CtpouyHo-opueHTHpoBaHHBINH BBOA: getline() u get(). CtpykTypbl. MaccuBsl
cTpykTyp. CTpyKTYphl U paspsanbie moyss. O0senunenus. [lepeuncienus.

VYkazarenu v JUHAMHYECKAS MTaMSTh.

Vxazarenun. OO0bsIBICHHE U MHULMATK3AIMs yka3atenei. Onepatop new. Omnepatop delete. {una-
MHUYECKHE NepeMeHHble. JIMHaMu4ecKre MacCUBBI. YKa3aTellu, MacCUBBI U apu(MeTHKa yKa3aTenend. Yka-
3aTeNy U CTPOKU. J[MHaMudeckue CTpyKTypbl. ABTOMaTudeckas, CTaTHueckasl 1 CBOOOHASI TaMSATh.

[{UKITBI U BBIPAXKCHUS CPABHEHHSI.

[uxn for. Oneparopsl nHKpemMeHTa (++) 1 AekpemenTa (--). KomOuHnpoBaHHbIe onepaTopsl Mpu-
cBauBaHus. CocTaBHbIE oneparopsl win 610ku. Oneparop "3ansTast" (UM TONOJTHUTEIbHBIE CHHTaKCHYE-
ckue npuembl). Beipakenus cpaBHenus. CpaBHenue ctpok. [{ukim while. IlceBmorumer tumos. Huxn do
while. Bio)keHHBIE LIUKITBI U IByMEPHBIE MAaCCHUBBI.

Knaccel mamsiTi, Tuana3oHbl 1OCTYIIA U CBS3bIBAHHE.

ABTOMaTHyYecKas mamsaTh. ABTOMaTH4eCKHe repeMeHHble U pabora co ctekoM. [lepemMeHHbIe THITA
register. Cratnueckuii kjaacc nmamsTu. BHemrHue nepemenHbsie. Momudukarop static (JIokagbHBIE TIepe-
MeHHbIe). CBs3bIBaHME W BHEIIHHE nepeMeHHble. CrenndukaTopbl KJIaccoB mamsTH: const, volatile u
mutable. Knaccsl mamatu u gyHkuunu. f3pikoBoe cBsizbiBaHue. Kitacchl mamMsaTH 1 AMHAMUYECKOE pacipe-
nenenue. IIpocrpancTsa UMeEH.

OOBEeKTHI U KIIACCHI.

Konnenuus knacca. Onpenenenue u peanusanus kiacca. OOMe0CTyHbIA U IPUBATHBINA JOCTYII
K KJaccy. DJeMeHThl JaHHbIX- Kiacca. Meroasl kiacca (QpyHKUMU-37eMeHTHl kiacca). Co3naHue U uc-
N0JIb30BaHUE 00BEKTOB Kiacca. KOHCTPYKTOPBI U AeCTPYKTOPHI Kitacca. DyHKIMHU-37IeMeHThI const. Yka-
3arensb this. Co3manne MaccuBOB 00beKTOB. /lnanazon goctymna K kiaccy. AOCTpaKTHBIC THUITHI JaHHBIX.

Kraccel n iuHamMuueckoe pacnpeeseHue naMsaTy.

[IpumeHeHre MeToja TMHAMUYECKOT0 paciipe/ielieHHs MaMaTy JUIs 3JIeMEeHTOB Kiacca. HesBHble U
SIBHbIE€ KOHCTPYKTOPBI KOMHMpoBaHUs. HesBHbIC U sSBHBIC NEperpyKeHHbIE orepatopsbl mpucBoeHus. [1o-
CJIeIOBATEIbHOCTD JCHCTBHIM MPHU UCIOIB30BAHUU KOHCTPYKTOpa new. Vcrnonbp3oBaHue 31€eMEHTOB Kiacca
static. Micnosnp3oBanue yka3aTesneil Ha OObEKTHI.

Hacnenosanue kiaccos.

HacnenoBanue B kauecTBe OTHOIIEHUS is-a. OOIIEIOCTYTHOE HACIEOBaHUE KIacCOB. 3alHILIECH -
HbIM goctyn. COMCKM MHULMANIM3aTopa KOHCTpykTopa. [IpuBenenue BBepX U mpuBeneHUe BHU3. Bupty-
anbHble (QYHKIMU-DJIEMEHTHl. PaHHee (cTaTHueckoe) W IMo3/Hee (IUHAMUYecKoe) cBs3biBaHMe. [lomHo-
CThI0 BUpTYyasIbHBIC pyHKIIMH. PaboTa ¢ METO0M 00IIIEIOCTYITHOTO HACICIOBAHHUS.

IToBTOpHOE HCMONB30BAHKUE IPOrPaMMHOTO Koja B C++.

Otnomenus has-a. Kiaccel ¢ o0bekTamMu-35eMeHTaMu (BKITtoUeHHE). YacTHOE W 3alMIIEHHOe Ha-
cnenoBanne. Co3nanue MabiIoHOB KiaccoB. Mcmonp3oBanue mabioHOB KiaccoB. Crenuanu3aiuy Ia-
6710HOB. MHOXXECTBEHHOE Hacea0BaHUU. BupTyanbHble 6a30Bble KIacChl.

Jpy*ecTBeHHbIE KOHCTPYKIIMU U UCKITIOUCHHUSL.

HpyxecTBeHHbIE KiacChl. MeToabl IPYKECTBEHHBIX KJIaccoB. BiokeHHbIE Kiacchl. [ eHepupoBa-
HUE UCKITIOUeHUH, 010Kku try u catch. Knmaccer uckmouennii. bubnmoreka RTTI. Oneparopsr dynamic_cast
u typeid. Onepartopsl static_cast, const_cast u reinterpret _cast.

Knacc string u ctannaptHast Ouba10oTeKa 111a0JIOHOB.

Crannmaptbeiid kiacc s3bika C++ string. [llabnon auto ptr. CtanmapTtHas OubauMoTeKa 1mabioHOB
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(STL). Knaccei-konteitnepsl. Utepatopbl. O0bekThI-pyHKIIUH ((HyHKTOPHI). Anroputmel STL.

BBoj/BBIBO/T TaHHBIX U paboTa ¢ daiiamu.

BBon u BeIBOA naHHBIX ¢ To4uku 3peHus C++. CemelicTBo kimaccoB iostream. [lepeHamnpasienue.
MeTtonpr kiacca ostream. dopMaTHpOBaHHUE PE3yabTaTOB BhIBOJA. MeTonbl kiacca istream. CocTOsTHHS
notoka. DaitnoBelii BBO/BRIBOA. Mcnonp3oBanue kiacca ifstream s BBoma (aiinos. Vcmons3oBanue
Kiacca ofstream 1t BeiBoga ¢aiinoB. Mcnons3oBanue kinacca fstream a1 0JJHOBPEMEHHOTO BBOJIA/BBIBO-
na ¢aitno. O6paboTka mapaMeTpoB KOMaHIHOW cTpoku. J[Bomunslie (aiiisl. [Ipon3BoabHbIN H0CTYN K
¢aiiny. Bayrpennee popmatupoBanue.

bubmmoteka Qt. B3aumoneiicTBre BHIKETOB. MeXaHU3M CUTHAJIOB U CIIOTOB.

B3aumopneiictBue BupkeToB. OOMeH nHpopmanueii, 00padboTka coObITH. MeXaHW3M CUTHAJIOB U
cioroB. Cunrakcuc, npasuia npumenenus. Makpoc Q OBLECT. Co3nanue moJjib30BaTeIbCKUX BHJIKE-
ToB. [Tomxompl, peanuzarnus. ®yHKITUU-00paOOTIMKN COOBITHH.

bubmmoteka Qt. Co3maHue MuanoroBbIX U TTaBHBIX OKOH IPOTPaMM.

JlnanoroBsie U IMIaBHbIE OKHA MporpaMMbl. CTpyKTypa, KOMIIOHEHTHI Tpaduieckoro nurepdeiica.
Knace QAction. Mento nporpammsl. [Tanens nactpymenToB. KontekctHoe MeHI0. CTpOKa COCTOSIHUSL.

bubmmoreka Qt. Bo3MoxkHOCTH pa3paOOTKH CETEBBIX MPUIOKCHHI.

HoxymenTanus Qt. [lTa6monst mpoekroB anst Qt Creator. Peanu3arnus nporokona TCP B 6ubnmote-
ke Qt. [Ipumep ceTeBOro NMpUIOKEHU 0OMEHA TEKCTOBBIMU COOOIIEHUSIMH T10 JIOKATbHON CETH

BBenenue B apXUTEKTYPy BBIUUCIUTEIHHBIX CHCTEM U ONIEPAIIMOHHBIC CUCTEMBI.

OrnepallnoOHHBIE CHCTEMBI MepcoHaNBHBIX KoMIbioTepoB (cemeiictBa OC Windows u OC Unix u
Linux). ®yHkuuu onepaunoHHbIx cucteM. Ob0ecnieuenne uHTepdeiica monp3zoparens. Opranuzanus U 00-
cinyxuBanue ¢ainoBoii cuctembl. ObecTieueHre B3auMOCHCTBHS C anmapaTHbiM ooecnieuenneM. O0cCiy-
YKUBAHUE KOMIIBIOTEPA.

ba3bl JaHHBIX U CUCTEMBI YIIpaBJIeHUs 0a3aMu JaHHBIX.

OObmee nonsitue 0 6a3ax AaHHBIX. OCHOBHBIC MOHATHS CHUCTEM YIpaBieHUs 0a3aMu NaHHBIX U
OaHKaMM 3HAHMH.

KommnbroTepHbie BUPYCHI.

Knaccudukanus u xapakrepucTuka KOMIOBIOTEPHBIX BUPYCOB . IlyTu pacmpocTpaHeHHs] BUPYCOB.
[Tpodunaktuka 3apaxenus. Pabora ¢ aHTUBUPYCHBIMH NIPOrpaMMaMH, JICUEHUE 3apakeHHbIX (hailioB

[TpuknagHOE MporpaMMHOE 0OECTICUeHHE 0OIIEeT0 Ha3HAYCHHUS.

OcHOBHBIE TTAKETHI MPUKIAAHBIX porpaMM. OducHble npunoxkeHus. TeKCTOBBIE PEAAKTOPHI U pe-
JAKTOPBI JIEKTpOHHBIX Tabmui. KommberotepHas rpaduka. PactpoBas m BekTtopHas rpaduka. ['paduye-
CKHUE PEIaKTOPBHI.

14.1.5. Tembl JOMAIIHHUX 3aJaHAN
* [IporpammupoBaHue 3a/1a4 BbIOOpa U COPTUPOBKY;
* Perienue cuctem ITMHEHHBIX anreOpanuecKkux ypaBHEHHIA;
* HucneHHoe penieHue HeJIMHEMHBIX YPaBHEHMI;
* YucieHHble METO/Ibl UHTETPUPOBAHMS;
* Pemienne 0ObIKHOBEHHBIX AP PEepeHInaTbHBIX YPABHEHHUIA;
* Metobl 00pabOTKH SKCIIEPUMEHTAIBHBIX TaHHBIX;
* AnropuTMUYecKoe U 00bEKTHO-OPUEHTUPOBAHHOE IPOrpaMMHUpOBaHue Ha si3blke CH++;
* Pa3pabotka rpaduueckoro mons3oBarensckoro uaTepdeiica B cpene Qt Creator/Qt Designer;
* Marematnueckue mmakersl MathCAD, Matlab;
* JlokanbHble u riobanbHeie ceth DBM, nndopmaronHas 6€30macHOCTb.

14.1.6. Bonnpocbl Ha caMONOATOTOBKY
OO0mue Bompockl HHPOPMATUKH
Mopnenu pemierns (yHKINOHATIBHBIX U BBIYMCIUTEIBHBIX 3314
SI3BIKM M CHCTEMBI ITPOTPAMMHUPOBAHHS
OnepanoHHbIE CUCTEMBI, 0a3bl JAHHBIX U JIOKAIbHBIE CETH

14.1.7. Temsbl pac4yeTHbIX padoT
Pemenue cuctem anredpanyeckux ypaBHEHHUI
YucneHHoe peleHne HETMHENHBIX YpaBHEHUM
YuclieHHOE pelIeHre CUCTEMBI TMHENHBIX YPaBHEHUI
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YucieHHbIE MCTOAbI MHTCTPUPOBAHUSA
YucnieHHOE penieHne 00OBIKHOBEHHBIX MU PepeHIIMATbHBIX YPaBHCHUH

14.1.8. Tembl KypcOBBIX POEKTOB / KypCOBBbIX padoT
* Boruncnenue kodpduurenTa ommdok HUPPOBOH CUCTEMBI TIEpeiaun

* Briuuciienue MoJJ0BOro pacipeielieHus ONTHYECKOro BOJIOKHA

* Boruncnenue 1uppakiimOHHOTO CBETOBOTO OIS
* Pemienus nucnepcMOHHOrO ypaBHEHUSI MHOTOMO/IOBOTO BOJIOKHA
* Briuucnenue sneprerudeckoro 6romkera mudpposoit BOCII

* Cratuctuueckas 00paboTKa SKCIEPUMEHTAIbHBIX TaHHBIX

* Berunciienue onpenenureneit merogoM I'aycca
* CrutaiiH-annpoKCUMalus, HHTEPIOJSALUS U SKCTPATIOIISAIIS
* Pemenue nuddepeHranbHbpIX ypaBHEHUNA MeToIoM Ditiepa
* Pemiennie cucteM HEJIMHEWHBIX YPaBHEHUN

* Onepanuu ¢ MaTpuLaMu

* [IporpammupoBanue uarepdeiica COM nopra

* [IporpammupoBanue unrepgeiica LPT nopra

* [IporpammupoBanue uurepdeiica nopra USB

* ba3a gannpix Ha ocHoBe CYBJI MS Access

* baza nannbix Ha ocHoBe CYBJI MySQL

* Coznanue Web-caiita

* Co3/1aHue CeTeBbIX MPUITOKEHUN

» CoznjaHne NpUIOKEHUN I8 MOOMIIBHBIX YCTPOMCTB.

14.2. TpeﬁoBaHnﬂ K OCHOYHBIM MaTepuajgamMm AJd JUll ¢ OrPaHHYCHHBIMHA BO3MOKHOCTAMU

310POBbS U UHBAJIUA0B

I[J'IH JijI ¢ OrpaHU4YCHHBIMH BO3MOKHOCTAMU 3J0POBbA U MHBAJIUAOB MPEAYCMOTPCHBI JOIMOJIHU -
TCJIbHBIC OLICHOYHBIC MATCPHUAJIbI, IICPCUCHb KOTOPLIX YKa3aH B Ta6J'II/II_IC 14.
Ta6mma 14 — HOHOJ’IHI/ITGJ’IBHBI@ MaTtepuajibl OLUCHUBAHUA AJIA JIUL C OrpaHUYCHHBIMH BO3MOXXHOCTAMU

340POBbLS U UHBAJINIOB

Kareropun
oOyJarommxcs

Bunpl TOIIOMHUTEIBHBIX OLIEHOYHBIX
MaTepualioB

@OopMBbI KOHTPOJIS U OLIEHKH
pe3yJIbTaTOB O0y4YCHUS

C HapymieHusiMu
ciyxa

TecThl, MMCEMEHHBIE CAMOCTOSTEIbHBIE
paboThI, BOMIPOCHI K 3a4E€TY,
KOHTPOJbHBIE Pa0OTHI

[TpenmytiecTBEHHO MUCHMEHHAS
npoBepKa

C napymeHusMu
3peHus

CobecenoBanue 10 BOTIPOCAM K 3a4eTy,
OIPOC 10 TePMHHAM

[TpeumyIieCTBEHHO YCTHAs IIPOBEPKA
(MHIMBUAYATIBHO)

C HapymieHusiMu
OIOPHO-
JIBUTATEIIBLHOTO
anmapara

Pemenne MuCTaHIIMOHHBIX TECTOB,
KOHTPOJIbHBIC pa6OTI>I, IIMCHbMCHHBIC
CaMOCTOSTENFHBIE Pa0OTHI, BOIPOCHI K
3a4eTy

HpeI/IMYHIeCTBeHHO JUCTaHIITMOHHBIMUA
MCTOAaMM

C orpaHuyYeHUSIMH 110
00ILIEMETUITMHCKIM
MMOKa3aHHUSIM

TGCTBI, IINCBMCHHBIC CAMOCTOATCIIbHBIC
paboThI, BOIIPOCHI K 3a4E€TY,
KOHTPOJIbHBIC paGOTLI, YCTHBIC OTBCThI

[IpeuMy1ieCTBEHHO IPOBEpPKA
METOJAMM UCXOIS U3 COCTOSTHUS
00y4aronierocss Ha MOMEHT IPOBEPKHU

14.3. MeTtoauueckue peKoOMeHAAIMH M0 OLeHOYHBIM MaTepHAJIaM JIsl JTUI C OTPAHUYEHHbIMHU
BO3MOKHOCTSIMU 3/10POBbSI 1 HHBAJIN/I0B

Jns mui ¢ OrpaHMYCHHBIMH BO3MOXKHOCTSIMH 37I0POBbSI U MHBAIMIOB TPEIyCMAaTPUBACTCS J0-
cTynHas (hopMma MpeaoCTaBICHUS 3aJaHUH OIICHOYHBIX CPEJICTB, @ IMEHHO:

— B TIEYaTHOH (hopme;

- B IIeYaTHO (hopMe ¢ YBEITHUEHHBIM MIPUPTOM;

- B ()OpMe IITEKTPOHHOTO JIOKYMEHTA;

- METO/IOM YTE€HUS ACCUCTEHTOM 33/1aHUs BCIYX;

- MPEOCTABJICHUE 3a/IaHUs C UCTIOJIb30BAaHUEM CYpPJIOTIEPEBO/IA.

CornacoeaHa Ha noptane N2 38163

29



.HI/II_[aM C OrpaHUYCHHBIMH BO3MOXHOCTSAMU 300POBbA W HMHBAJIWIAM YBCIWNYHUBACTCA BPCMSA Ha
MOJI'OTOBKY OTBETOB Ha KOHTPOJIbHBIE BONPOCHL. i1 TaKMX 00yYaroIIuXcsl MpeyCMaTprUBaeTCsl TOCTYII -
Hast popMa MpeoCTaBICHHS OTBETOB Ha 3a/1aHUs, @ IMEHHO:

- NMMCbMEHHO Ha OyMmare;

- Ha0Op OTBETOB Ha KOMITBIOTEPE;

- Ha0Op OTBETOB C UCIIOJIL30BAHUEM YCIIYT aCCHCTCHTA;

- NPE/ICTaBICHUE OTBETOB YCTHO.

[Tporneypa orieHUBaHUS PE3yJIbTATOB OOYUSHHS JIMII C OTPAaHUYECHHBIMU BO3MOKHOCTSIMH 3JI0pO-
Bbsl M1 MHBAIMJIOB IO JUCUHUIUIMHE TPEeIyCMaTpUBAET MpeAocTaBiIeHne nHdpopmanun B Gopmax, aaarnTH-
POBaHHBIX K OTPAHUYCHUSM X 370POBBS M BOCIIPUATHS HHPOPMAIINH:

JJ1s1 JIMI ¢ HAPYIIEHUSIMH 3PeHUsI:

- B (hopMe AIIEKTPOHHOTO IOKYMEHTA;

- B IIeYaTHOM (hOpME YBEITMUCHHBIM HIPUPTOM.

JIJ1s1 JIMI ¢ HAPYIIEHUSIMHM CJIyXa:

- B (hopMeE AIIEKTPOHHOTO IOKYMEHTA;

- B Ie4aTHOU (opme.

JIJ1s1 JIMI ¢ HAPYIIEHUSIMHM OTIOPHO-ABUTaTEJLHOI0 anmapara:

— B (hOpMeE IJIEKTPOHHOTO IOKYMEHTA;

- B Ie4aTHOU opme.

HpI/I HeO6XO)II/IMOCTI/I JJI 1AL € OTPaHUYCHHBIMU BO3MOXXHOCTAMMU 30J0POBbSA U UHBAJIMJ0B IIPOLC-
Jlypa OIICHUBAHUsI PE3yJIbTaTOB 00yUCHHUST MOXKET MPOBOIUTHCS B HECKOIBKO ATAIOB.
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