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

«TOMCKHM TOCYJIAPCTBEHHBIN YHUBEPCUTET CUCTEM
YITPABJIEHWA N1 PAIMOSJIEKTPOHUKI»

(TYCYP)
YTBEPXIAIO
JlupexTop nenapraMmeHTa 00pa3oBaHuUs
II. E. Tposn
«_» 20

PABOYA A [TPOI'PAMMA JJTUCTIUTIJIMHBI
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

YuebOnsrit man Habopa 2016 roma

Pacnipenenenne pabouero BpemeHu

Ne Bunpl yueOHOI 1eITeNbHOCTH 1 cemectp 2 cemecTp Bcero Enunuiet
1 | Jlekuun 36 34 70 4acoB
2 |I[IpakTH4ecKue 3aHATUS 0 14 14 4acoB
3 | JlaGopaTopHbie pabOTHI 64 50 114 4acoB
4 | KoHTpoJIb CAaMOCTOSITEIbHON PabOTHI 0 10 10 4acoB
(KypcoBo#i IpoeKT / KypcoBasi paboTa)
5 | Bcero aynuToOpHBIX 3aHATHI 100 108 208 4acoB
6 | CamocTtosTenpHas pabora 44 108 152 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

Ksmeonoir mnoerr L iruncopnag naboras D ceMeeTEd
Ty POOUDOIT I OTITT 1 1Ly PoODO/T paooTa: &= voMooT

OKyMEeHT MOATMCAaH TPOCTO 3IEKTPOHHOV MOANMCHIO
VHdbopmaius o Biagesblie:

OUO: [lenyriaHoB A.A. Tomck 2018
HoisxkHOCTh: PekTop

Hata mognucanus: 23.08.2017
VHUKaIbHBIN IPOrPaMMHBIN KJIIOY:
c53e145e-8b20-45aa-9347-a5e4dbb90e8d
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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:

JlouieHT Kadeapsl CBepXBbICOKOYA-
CTOTHOW M KBaHTOBOM pPaJUOTEXHUKHU
(CBYuKP) A. IO. ITonikoB

3aBenyrouuii kadeapoi CBEpXBBICO-
KOYaCTOTHOM M KBaHTOBOM paJiOTEX-
nuku (CBUuKP) C. H. [llapanroBuu
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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) 208 100 108
Jlexumm 70 36 34
[IpakTHueckue 3aHATUS 14 0 14
JlaGopaTtopHbIe pabOThI 114 64 50
Kontposns camocrositensHoM paboTsl (KypcoBOi 10 0 10
MPOEKT / KypcoBasi pabora)
CamocrositenbHast paboTa (Bcero) 152 44 108
[ToaroroBka K KOHTPOJIBHBIM paboTaM 4 4 0
Brinmonnenue noManrHux 3agaHun 8 8 0
OdopmieHne 0T4ETOB IO JJaOOPATOPHBIM 72 24 48
pabotam
[TpopaboTka JIEKIIMOHHOTO MaTepuaia 36 8 28
[ToaroroBka K MpaKTUYECKUM 3aHATHSM, 32 0 32
ceMHUHapam
Bcero (6e3 ax3amena) 360 144 216
IToaroroBka 1 caya dK3amMeHa 72 36 36
OO6mast Tpy1I0€MKOCTb, 4 432 180 252
3avetHbie EnuHUIBI 12.0 5.0 7.0

5. Conepxxanue IMCUMILIHHBI

5.1. Pa3gennl AMCHUILIMHBI M BUALI 3AaHATHNA
Paziensl TUCIUIUTMHEI ¥ BUBI 3aHATHN PUBEACHBI B Ta0mmiie 5.1.
Tab6muma 5.1 — Pa3gensl AUCHUIUIMHEL U BUABI 3aHSITHH

2 o = 2 § 2 =
: : - ° S o = =
- % \le} ar \\e] S = g an
H o ) < M < T o (D]
a3BaHUs Pa3/eoB TUCIUILINHBI ) > o, = o, o O & &
O . .
= = © = s 5 o S g
= o X < QO M o =
= = O | Aad & £
1 cemectp
1 O6mmwme Bonpockl HHpOpMATUKU 6 0 0 0 8 14 | OIIK-1,
OIIK-3
2 Mogenu pemieHust QyHKIIMOHAIb- 12 0 0 0 12 24 | OIIK-3,
HBIX 1 BBIYMCIIMTEIBHBIX 3a]1a4 OIIK-4
3 s3Ik U cuCTEMBI ITporpaMMupoBa- | 18 0 64 0 24 106 |OIIK-3,
HUSA OIIK-4
Hroro 3a cemectp 36 0 64 0 44 144
2 cemectp
4 SI3BIKM ¥ CUCTEMBI IPOTpaMMHUpoOBa- | 26 14 50 10 96 186 |OIIK-3,
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HUA

OIIK-4

5 OnepanoOHHBIE CUCTEMBI, 0a3bI 8 0 0 12
JIAHHBIX ¥ JIOKAJIbHBIE CETH

20

OITK-1,
OITK-3,
OITK-4

Hroro 3a cemectp

34 14 50 10 108

216

Hroro

70 14 114 10 152

360

5.2. Conep:xanue pa3aejioB IUCHUILIUHBI (110 JTEKIIUSIM)

CopeprkaHue pa3iesaoB TUCIUILINH (TIO JIEKIMSAM) IPUBEACHO B Tabmuiie 5.2.

Ta6mura 5.2 — ConeprkaHue pa3faesoB JUCIUIUIAH (IO JICKIIHSIM)

Ha3zBanus paznenos

CopneprkaHue pa3ienoB JUCHUIUIMHEI (IO JEKLUAM)

TpynoeMKocTsb,
q

dopmupyembie
KOMIIETEHIIUN

1 cemectp

1 O61ue Bompocsl
nH(pOPMaTUKHU

ITonsatue nnpopmanuu. OOmmas XxapakTepucTHKa Mpo-
11eccoB cbopa, mepeaadn, 00padOTKH U HAKOTUICHHS
uHpopmanuu.Beenenune. O06bveM, coaepkanue u
OCHOBHBIE 33/1a4i TUCHUILTHHBI "MHpopMaTHKa 1 MH-
¢dopmannonsslie TexHoiaoruu". CUrHasbl, 1aHHbIE, ME-
tonpl. [Tonsitue 06 napopMarmu. CBoiicTBa HHDOP-
Manuu./lanneie. Hocurenu nanneix. Onepanuu ¢ JaH-
HbIMH. KomupoBaHue TaHHBIX ABOMYHBIM KofoM. Ko-
JMPOBAHUE YUCEIT, TEKCTOBBIX, IPa)uIeCcKHX, 3BYKO-
BBIX ¥ BHJIEO JaHHBIX. Dailiibl U QailJIoBbIE CTPYKTY-

PBL

[\

OIIK-1,
OIIK-3

AnmapaTtHbie peaau3aiui HHPOPMaIlMOHHBIX MPOIIeC-
COB.YCTpOMCTBO MEPCOHATILHOTO KoMITbloTepa. ba3o-
Bas anmapartHas KoHpurypauus. BHyTpenHue yctpoi-
CTBa cucTeMHOT0 0soKka. CUCTEMBI, paCIOIOKEHHbBIE
Ha MaTepuHCKoii riare. [lepudepuiinsie yctpoiicTa
MEPCOHAIIBHOTO KOMIIBIOTEPA.

AJITOpUTMU3AIMUSA U IPOTPAMMHUPOBAHUE. SI3BIKU MPO-
IrpaMMHUPOBAHUS BEICOKOTO YpOBHS.O0IIIME PUHITUTIBI
BbIuKCIIeHU Ha DBM. f3bIku mporpaMMupoBaHus.
Merouka MoAroTOBKY U penieHus 3aaad Ha OBM.
[TorpemnocTy npu BeiuucieHusx Ha OBM. Bnusinue
OpraHU3alMK BBIYMCIUTENBHOTO MPoIecca Ha
TOYHOCTh. AJITOPUTMHU3ALINS BEIYUCIEHUN. JInHen-
HbIE, Pa3BETBISIONINECS, IMKINUYECKUE aJITOPUTMBI.
[uknuyeckue 1 peKyppeHTHbIE BRIYUCIECHUS - 0011I1e
CXEMBbI BBIYHMCIICHUMN, YCIIOBUS 3aBEPIICHUS IIUKIIOB T10
3aJJaHHOM TOYHOCTH BBIYMCICHUN. AJITOPUTMBI CO
CTPYKTYPOH BIIO’KEHHBIX LIUKJIOB.

HUroro

2 Mogenu pemieHust
(YHKIIMOHATIBHBIX U
BBIUMCITUTEIBHBIX 33124

[IporpamMmmupoBanue 3a1ad BbIOOpa U COPTUPOBKHU. -

Kpurepuu BbiOopa, npruMepsl IpOrpaMMUpPOBaHUS 3a-
Ja4 BbIOOpa MUHUMAaJIbHOTO, MAaKCUMAJIBHOT'O 3JIEMEH-
Ta, MOMCKa HKcTpemMyMa (pyHkiuu. COpTUPOBKH B OJ1-

OIIK-3,
OIIK-4
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HOMEPHBIX MaCCUBaX JIaHHBIX. MeTO/Ibl paH)KUPOBa-
HUA YMCJIOBBIX ITOCJIE0BATEILHOCTEN.

MammnHoe npeoOpa3oBanue Matpuil.Onepanuu ¢
MHOTOMEPHBIMU MaCCUBaMU JIAHHBIX - IEPECTAHOBKA
CTpPOK, CTOJIOIIOB, TPAHCIIOHUPOBAHKE MATPHIL.
[IpeobOpa3zoBanuie KBapaTHON MATPUIIBI K TPEYTOJIb-
HOMY BUIy. Beruucnenue onpenenuresneii. Berunce-
HUE 00paTHOM MaTpullbl. Beiuncienne coOCTBEHHBIX
3HAYCHUI MaTpHIl.

Pemenue cuctem TuHENHHBIX anreOpanuecKux ypaBHe-
HUi1.0630p cr1OCcOOOB pelICHHs CUCTEM JIMHEHHBIX
ypaBHeHu# ¢ nomoieo OBM. Meron Kpamepa, me-
tox "aycca, ntepannonssie Mmetoabl. CpaBHEHUE Me-
TOAOB. AropuT™M MeToza ['aycca ¢ BBIOOpOM ITIaBHO-
IO DJIEMEHTA.

UYucneHnHoe pellieHne HellMHeHHbIX ypaBHeHU.O0-
11asi XapaKTePUCTHKA 3a/1a41 - KJIaccu(uKaIus ypas-
HEHUIA, METOJIbI ¥ 3TAITbl UX PEIICHUS. 3a/1a4u OT/AeIIe-
HUSI KOPHEW M YTOUHEHUE UX 3Ha4eHH. MeTon nquxo-
TOMUH JIJIs1 PEIICHUS 3a]1a4 OTIACIEHUS U YTOUHEHUS
kopHel. MccnenoBanue noseaeHus GyHKIUN B HHTEP-
BaJIe OTAEIEHU KOpHA. MeToabl XOpH, KacaTeIbHbIX,
METOJ] UTepaluii, KOMOMHUPOBaHHBINA MeToA. CpaBHe-
HHUE BO3MOXHOCTEU Pa3IMYHbIX METOJOB YTOUHEHHUS
KOPHSL.

YucneHHble METO/Ibl HHTETPUPOBaHUS. MeTO bl MTpsi-

MOYTOJIbHUKOB, Tpaneuuid u Cummcona. Meron I'ayc-
ca. OLEHKN TOYHOCTH BBIYMCIIEHUS] MHTETPAJIOB U UX
CBSI3b C 3aJjaueil HHTEPIOIAIUN PYHKINN. ATaNTUB-
HBIW aJITOPUTM.

Pemenue 0ObIKHOBEHHBIX UG HEPEHIINATBHBIX YPaB-
HeHui. Tumel 3a1a4 1711 0OBIKHOBEHHBIX AuddepeH-
LUalbHbIX ypaBHEeHUNH. Metonel Ditnepa u Pynre-Kyr-
Thl B 3a1a4ax Komu. CpaBHEHHE METONIOB.

MeTtoer 06pabOTKH IKCIIEPUMEHTATBHBIX JTaH-
HbIX.MIHTeprionsAms u annpokcumanus ¢pyHkuuit. MH-
TEePHOIAINS KAHOHUYECKUM MOJMHOMOM. CrutaitHO-
Basi MHTEPIIOJSILMA. MeToa HauMEeHbIINX KBaJApaToB
TIPU TOCTPOCHHUH AMMMPOKCUMUPYIOIIEH (PYHKITHH.

Hroro

12

3 SI3BIKU U CUCTEMBI
POrpaMMUPOBAHUS

Hauansubie cBenenus o sizbike C++.McTopus BO3HUK-
HoBenus C++. [Ipeumymiectsa C++. Kommentapuu B
s3pike C++. 3HAaKOMCTBO € MPEMPOIIECCOPOM, 3aroJio-
BOYHBIMH (paiijraMu, MPOCTPAHCTBOM UMEH. DYHKITUS
main(). O0bexTHI cin u cout. CUMBOJI HOBOW CTPOKH.
Omneparops! 00bsBIEHNS U IEpeMeHHble. Onepatop
npucBanBanus. OyHkiuu. OyHKIIUHM ¢ BO3Bpalae-
MbIM 3HaueHreM. OyHKIMKM 0e3 BO3BpaIlaeMoro 3Ha-
yenwus. [Iporotun ¢pynkuuu. @opmar onpeaeneHus
¢byHKIMH. 3aroJ0BOK QYHKIUH.

OIIK-4
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bazoBbie Tunbl nanHbix. [lepemennbie. IMena nepe-
MeHHBIX. [lenounciiennbie TUTIBI JaHHBIX(short, int 1
long). [lenouncnennpie KoHCTaHTHL. OnpeeneHue
tuna koHcTaHThl B C++. Tun nanueix char. Koncran-
Tol TUMA char. Tun gannueix wehar t. @yHkuusa-se-
MeHT: cout.put(). Tunsl nanHbIX 0e3 3HaKa. Tun naH-
HbIX bool. KBanmudukarop const. Hucna ¢ miaBarorei
TOYKOW. THUITBI JAHHBIX C MUIABAOIIECH TOYKOM.
KoHcTanTs! ¢ maBaroiiei Toukoil. ApudmeTndeckue
onepanuu si3pika C++. [IpuopureT onepanuii u acco-
LMAaTUBHOCTh. Pa3HOBUIHOCTH Onepanuu JeIeHHUs.
Omnepanus genenus mo Mmoayiro. [IpeoOpa3zoBanust TH-
OB JIaHHBIX (B BBIPAXKEHUAX U MPU MPUCBAUBAHUN).
IIpuBenenue TUNOB.

[IpownsBoanbie THIBI JaHHBIX.MaccuBbl. CTpOKH.
CtpouHo-opueHTHpoBaHHbI BBOA: getline() u get().
Crtpykrypsl. MaccuBbl cTpykTyp. CTPYKTYpHI U pa3-
psanubie nois. Oobeaunenus. [lepeunciaenusi.

VYkazarenu u JUHAMHYECKas NMaMsATh. Ykazatenu. O0b-
ABJICHUE W MHUIMAIU3alus yka3arenen. Oneparop
new. Oneparop delete. /IluHamuueckue nepeMeHHbIE.
JIlnHamMu4yecKrue MacCUBBI. YKa3aTeau, MaCCUBBI U
apu¢MeTHKa yKkazarenel. Ykazarenu u cTpoku. J[una-
MUYECKUE CTPYKTYpbl. ABTOMaTu4yeckas, CTaTuyecKkas
1 CBOOO/IHAS MTAMSTh.

Hukne! u Beipaxenust cpaBHenus. Llukn for. Oneparo-
pbl HHKpeMeHTa (++) u aekpemenTa (--). Kombunupo-
BaHHBIE OnepaTopkl pucBanBanus. COCTaBHBIE OTIe-
patops! uinu 6moku. Oneparop "3amstas" (WiIu A0MON-
HUTEIbHBIE CHHTAKCHUECKUE TIPUEeMBl ). BeipakeHus
cpaBHeHus. CpaBHenue ctpok. Llukn while. IlceBno-
HuMEBI THHOB. Iluki do while. BiaoskeHHEBIE LIUKIIBI K
JIByMEpHBIE MACCHUBBI.

Omepatopsl BETBICHUS U JIOTHUECKUe oneparun.Orme-
patop if. Omeparop if else. Konctpyknus if else if
else. Jlornueckue Beipaxenus ( noruyeckoe NJIU: ||,
norundeckoe U: &&, nornueckoe HE:!) [Ipuopurer
JIOTMYECKHX orepanuii. bubnmorexa CHMBOIBHBIX
¢bynkuuit cctype. Oneparop ? :.Oneparop switch.
Omnepatopsl break u continue.

Oynknuu s3pika C++.Onpenenenne ¢pynkmun. [Ipo-
TOTUIIUPOBAHUE U BBI30B (DYHKIIMI. APryMEHTHI
(GyHKIMY 1 Tiepeaada 1o 3HaueHu0. OyHKIUH ¢
HECKOJIbKUMHU apryMmeHTaMu. OYHKIIMY U MacCHUBBI.
MaccuBsl 1 yka3zarenad. MaccuBbl B Ka4eCTBE apry-
MeHTOB. OTOOpa)keHNEe MacCHBa U €ro 3allluTa C 1Mo-
MOIIIbI0 crienuduKaropa const. Yka3zaTeiau U Crelu-
¢dukarop const. @yHkiuu u cTpoku B ctuiie C. OyHk-
LIMH, BO3BpALAIOLIe CTPOKU. DYHKIUU U CTPYKTY-
phl. Ilepenaua anpecoB cTpykTyp. Pekypcus. Ykazare-
mu Ha ¢pynkiun. [lomydyenune anpeca pynkuun. O0b-
sBIIEHUE yKa3zaress Ha pyHkuuto. Mcnonbs3oBanue
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yKa3zatens JUig BbI3oBa pyHKIHUU.BeTpoeHHble pyHK-
uuu. Ceplnounblie nepeMennble. CChUIKU B POJIM Tapa-
MeTpoB (pyHKIMU. BpeMeHHbIe TepeMeHHbIE, CChLIOY-
HBIE apryMEHTHI 1 Moaudukatop const. Mcrmons3zoBa-
HUE CCBUIOK MPH paboTe co CTPYKTypamMu. AprymeH-
THI, 33/1aHHBIE TI0 YMouaHuio. [Tomumopdusm dyHk-
it (meperpyska Gpynkmnun). [1IabaoHbI GyHKITHH.
[eperpyxennsie madionsl GpyHKIMiA. SIBHAs crienua-
TU3alusl.

Knaccel mamsiTH, uana3oHbl TOCTYIA U CBSI3bIBAaHH-
e.ABToMaTnyeckas namMsaTh. ABTOMaTHUECKUE Mepe-
MEHHbIE U paboTa co crekoM. [lepemMenHble THma
register. CTatnueckuii kjaacc namsatu. BHemHue nepe-
MeHHbIe. MoangukaTop static (JOKaIbHbIE IEpeMeH-
Hble). CBsi3bIBaHME U BHEIIHUE NepeMeHHble. Crienu-
(uKaTopsl KJ1accoB maMATH: const, volatile m mutable.
Knaccel namsat 1 GyHKIUU. SI3bIKOBOE CBSI3bIBAHMHE.
Knacchl maMsiTi ¥ AMHAMUYECKOE pacipeieNicHHe.
IIpocTpaHcTBa UMEH.

O6bexThI U Kiacchl. Konnenmumst kinacca. OnpeneneHue
1 peanuzanus kinacca. OOIIeI0CTYTHBIN U PUBaT-
HBIN TOCTYH K KJIacCy. DJIIEMEHTHI JaHHBIX- KJIacca.
Mertons! knacca (GyHKIMH-3JIeMeHTHI kiacca). Co3na-
HUE Y UCIIOJIb30BaHUE 00BEKTOB Kiacca. KoHCTpyKTO-
PBI U IeCTPYKTOpPHI Kiacca. OyHKIIMU-3]IEMEHTHI
const. Ykazarens this. Co3ganne MacCUBOB 0OBEKTOB.
Jlnama3oH gocTtymna K kiiaccy. AOCTpaKTHBIE THUITbI
JIaHHBIX.

Pa6ora ¢ knaccamu.lleperpyska oneparopos. [dpyxe-
cTBeHHbIe (yHKIMU. [leperpys3ka oneparuu «, uc-
M0JIb3YEMOM ITPH BBIBOJIE JAHHBIX. JJIE€MEHTBI COCTOSI-
HUA. ABTOMaTHU4YeCKoe peoOpa3oBaHne U IPHUBEIC-
HUE THIOB I KiaccoB. OyHKIMH NMpeoOpa3oBaHUs
KJIACCOB.

Knaccel u quHaMu4eckoe pacrpe/iesieHie nams-
tu.IIpuMeHenne MeToa AMHAMUYECKOro pacipesaere-
HUS TTaMSTH JUTS DJIEMEHTOB Kilacca. HesiBHBIE 1 5B-
Hbl€ KOHCTPYKTOpBI KonupoBaHus. HesiBHbIE U siBHBIE
neperpyXeHHble orneparopsl nmpucBoenus. [locieno-
BaTEJIbHOCTH JIEHCTBUIA NPU UCIIOJIb30BAaHUN
KOHCTpYKTOpa new. Vcronb30BaHue 371eMEHTOB Kilac-
ca static. Mcnionb30Banue ykasareneil Ha OOBEKTBI.

HUroro

18

Hroro 3a cemectp

36

2 ceMecTp

4 SI3BIKU U CUCTEMBI
IPOrPaMMHUPOBAHHS

HacnenoBanue knaccos.HaciienoBanue B kadyecTBe OT-
HotleHus is-a. OOIIe10CTYITHOE HacIeI0BaHe
KJIacCOB. 3alMileHHbI JocTyn. CIUCKU WHUITUATU-
3aTopa KOHCTpYyKTOopa. [IpuBenenre BBEpX U npuBee-
HUe BHU3. BupryanbHble QpyHKIMU-3IeMeHThI. Pannee
(cTaTrueckoe) U Mo3aHee (TMHAMUYECKOE) CBS3hIBA-

OIIK-4
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Hue. [lonHocTeio BUpTyanbHble pyHkuuu. Pabota ¢
METO/IOM OOMIEIOCTYITHOTO HACIIeIOBAHUSI.

[ToBTOpHOE UCTIOIB30BAHKE TPOrPAMMHOTO Koyia B C+
+.0tHomenus has-a. Kitaccel ¢ o00beKkTaMu-371€MEHTa-
MU (BKJIHOYeHHE). YacTHOE M 3alUIICHHOE HACIe/0-
Banue. Co3ganue ma610H0B KitaccoB. Mcnonn3oBa-
Hue 1maba0HOB Ki1accoB. Crieruaan3aiuy maoIoHOB.
MHoXeCTBEHHOE HacieoBaHuH. BupTyaibHbie 6a30-
BBI€ KJIACCHI.

JlpyxecTBeHHbIE KOHCTPYKIINU M UCKITFoueHwHsL. [py-
KECTBEHHBIE KJ1acChl. MeTOIbI IPYKECTBEHHBIX
KJ1accoB. BiioxxeHHbIe kiaccel. ['enepupoBanue uc-
KITIIOUeHUH, O6710KH try u catch. Kimaccel uckimoueHui.
bubmumorexka RTTI. Oneparopsr dynamic_cast u
typeid. Oneparopsl static_cast, const_cast u
reinterpret_cast.

Knacc string u ctannaptHas OubanoTeka 1maoso-
HOB.CTanaapTHbl Ki1acc a3bika C++ string. [1labnon
auto_ptr. CrannaptHas Oubnuoreka madnonon (STL).
Knaccrei-konreiinepsl. teparopbl. OObeKThI-PYHK-
1uu (¢pyHkTopsl). Anroputmsl STL.

BBon/BbIBOA TaHHBIX 1 padoTa ¢ (daitamu.BBo 1 BbI-
BOJI JaHHBIX ¢ TOUKH 3peHust C++. CeMelcTBO
Ki1accoB iostream. [lepenanpasnenue. MeToss! Kitac-
ca ostream. dopmaTtupoBaHue pe3yIbTaTOB BHIBOJIA.
Merons! kinacca istream. Coctogausa noroka. daiino-
BRI BBOJ/BEIBO. Vcnonb3oBanue kiaacca ifstream
U1t BBoj1a (paitnioB. Mcronb3oBanue kiacca ofstream
1u1s BeIBoZIA (paiinoB. Mcmons3oBanue kinacca fstream
JUTsl OTHOBPEMEHHOTO BBOJIa/BhIBO/IA (paitioB. O6pa-
00TKa TTapaMeTpOB KOMaHIHOW CTPOKH. J[BOMYHBIS
(aiinel. [Ipon3BoIBHBIN 1OCTYM K dainy. BHyTpeHHee
¢dbopmatupoBaHue.

I'padmueckwnii monb3oBatenbckui naTEpderic. Cpena
pazpabotku Qt.IlonsTue rpadguyeckoro mnoab30Ba-
tenbckoro uarepdeiica (GUI). Haznauenue, cTpykTy-
pa, KOMIIOHEHTHI, TUIbI. O0I1IMe CBEJIEHUS O BO3MOXK-
HocTax co3ganus GUI B Qt Creator.

bu6moreka Qt. Bumkersr. KomrmonoBka Bumke-
toB.ITonsTue Bumxera (Window gadget). Tursl Bu-
JOKETOB, Ha3HaueHHe. [lenTpanbhbiil BUmKeT. Kommo-
HOBKa U B3aUMOJICHCTBUE BUKETOB. MEHEeIKePhI
KOMIIOHOBKY BUJI?KETOB.

bubmmoreka Qt. BzanmoneiictBue BumKeToB. Mexa-
HHU3M CHUTHAJIOB U CJIOTOB.B3anMoielicTBUE BUIKETOB.
O6men unpopmarueit, 06padoTka codsITuil. Mexa-
HU3M CUTHAJIOB U CJI0TOB. CHHTaKCUC, TTpaBujia MpH-
Menenust. Makpoc Q OBLECT. Co3nanue nonib3oBa-
TenbCKUX BUIKETOB. [loaxonpl, peanusanus. OyHk-
UU-00paOOTYNKU COOBITHIA.

bu6moreka Qt. Co3gaHue quaJoroBBIX U TJIaBHBIX
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OKOH mporpamm./{nanoroseie u riaBHbIe OKHA MPO-
rpaMMbl. CTpyKTypa, KOMIIOHEHTHI Tpa@)UaeCcKoro HH-
tepdetica. Kimacc QAction. Menro nporpammsi. [1a-
Helb UHCTpyMeHTOB. KoHTekcTHOE MeHIo. CTpoka co-
CTOSTHUSL.

bubmoreka Qt. Bo3aMoxkHOCTH pa3pabOTKH CETEBBIX
npunoxenuit. JJokymenrtanus Qt. [llabmoHb! TpoeKTOB
st Qt Creator. Peanuzanus nportokona TCP B 6u6-
muoteke Qt. [Ipumep cereBoro npuinoxeHus oOMeHa
TEKCTOBBIMHU COOOIIECHUSIMH I10 JIOKAJIHHOH CeTH

bubmoreka Qt. Bo3aMoxxHOCTH pa3paboOTKH MPHIIOAKE-
HUM JU1s1 MOOUITBHBIX yeTpoiicTB. Kpoccmiardhopmen-
uele cpenanl Qt Eclipse Integration u Qt Necessitas.
Onepanunonnas cucreMa Android. OcobeHHOCTH TTPO-
rpammupoBanus. [IpuMepsl IPOEKTOB MPUIIOKEHUN
st OC Android na C++.

Maremarnueckue naketsl Mathcad u Matlab.Hazna-
yenue nakeroB MathCAD u Matlab. OcHoBHble npue-
MBI IPOTPAMMHPOBAHMSI U BU3YaJIU3AIIH PACUETOB B
naketax MathCAD u Matlab. Maremarnueckue naxe-
16l MathCAD u Matlab B 3a1auax BEIUHCIUTENLHOMN
MaTEMATHKH.

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

HUroro

26

5 OnepannoHHbIE
CHUCTEMBI, 0a3bl JAHHBIX U
JIOKaJIbHBIE CETH

BBenenue B apXUTEKTYPy BBIYMCIUTEIBHBIX CUCTEM H
OTIepalMOHHBIE CUCTEMBI. OTIepaIllHOHHBIE CHCTEMBI
NePCOHATIBHBIX KOMIIbIOTEPOB (cemeiicTBa OC
Windows u OC Unix u Linux). ®yHK1Mu onepamnuoH-
HbIX cucteM. ObecnieueHre nHTepdeiica noap3oBare-
ns1. Opranmsanus u oocnyxuBanue GhanaoBoi CUCTe-
Mbl. ObecnieueHre B3auMOJICHCTBUS C anapaTHbIM
obecnieueHneM. OOcIy ) KMBaHHE KOMITbIOTEPA.

basbl naHHBIX U CUCTEMBI yIIpaBICHHs 0a3aMu JaH-
Hb1X.001Iee nmoHsaTHE 0 6a3ax HaHHbBIX. OCHOBHEIE I10-
HSATHUSI CUCTEM yIpaBlieHUs 0a3amMu JaHHBIX U OaHKa-
MU 3HAHUMN.

JloxanpHbIe U TI00aMBHBIE ceTH DBM.KoMITOHEHTHI
BBIYUCIIHUTENBHBIX ceTell. [IpuHIumbI nocTpoeHus ce-
Teil. KoMIbloTepHbIE CETH U TEXHOJOTHUH UHTEPHET.
JlokansHbie 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
nHTepHeT. .CepBuchl oOmieHus B UHTepHET. Diek-

OIIK-1,
OIIK-3,
OIIK-4
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TpoHHas nouta. PaboTa ¢ mMOYTOBBIMM IIPOTpaMMaMHu.
HoBoctu. DnexTpoHHbIe KOH(PEPEHIIUU U JOCKU 00b-
siennit. [Ipeacrasnenue napopmannn B WWW. ['u-
nepTekcT. S3bIk onucanus runeprekcra HTML, pe-
JTaKkTopbl html.

Komnsrotepnsie Bupychl. Knaccudukarus u xapaxkre- 2

PHUCTHKA KOMIIBIOTEPHBIX BUpYCOB . IlyTn pacnpo-

cTpaHeHus BupycoB. [Ipodunaxtuka 3apaxenus. Pa-

00Ta ¢ aHTUBUPYCHBIMM IIPOrpaMMaMHU, JICUCHHUE 3apa-

KEHHBIX (paiiIoB

Hroro 8
Hroro 3a cemectp 34
Hroro 70

5.3. Paznenbl AMCHUILUIMHBI U MEKIUCIMIUIMHAPHBbIE CBSI3H ¢ 00ecneYnBAKIIMMH (TPeabIy UMH)

U 00ecreuynBaeMbIMU (HOCJIeIlleIIII/IMI/I) AUCHUIIIMHAMHA

Paziensl AUCIIUTUIMHBI M MEKIUCITUTUIMHAPHBIC CBS3H C 00€CTICUMBAOIIMMU (MTPEABIAYIIMMA) H

obecrnieunBaeMbIMU (TTOCJIETYIONMMHI ) AUCITUTUIMHAME TPEJICTABIEHBI B TabmuIe 5.3.

Tabmuna 5.3 — Pa3aensl AMCHMIUIMHBL U MEXIUCITUIUIMHAPHBIE CBS3H

Ne pa3aciioB JIaHHOM JAUCHUIUIUHBL, TJIS1 KOTOPBIX

HaumeHnoBaHnue qTUCHUIIINH

HEO0OXOAMMO M3yYeHHUE 00ECIICUMBAIONINX 1
o0ecreunBaeMbIX JUCHIUTUIHH

1 2 3 4 5
[IpenmecTByronye AUCUUILINHBI
1 Undpopmaruka + + + + +
[Tocnenyromue TUCIUITIIUHBL
1 Undpopmaruka + +

5.4. CooTBeTcTBHE KOMIIETEHIIMIA, (OPMHUPYEMBIX PH U3yYeHUH TUCHHUILUIMHBI, U BUA0B 3aHATHI

CooTBeTCcTBHE KOMIIETCHIIUH, (DOPMUPYEMBIX TPH HM3yYCHUHW AWCIMIUIMHBI, W BHJIOB 3aHATHU
MPEICTaBICHO B Tabmuiie 5.4.
Tabnuna 5.4 — CoOTBETCTBHUE KOMITETEHIIUM, (POPMUPYEMBIX MIPU U3YUECHUU TUCUUILTAHBI, U BUJOB 3aHS -

THH
< Bunrwl 3ansatuit
= —
=1 . s
5 2 = ~ ©
g < & 8 = S MDopMbI KOHTPOJIS
E L & : X ;
= = ) o ~ =
) (oF < o <
~ = = O @)
A
OIIK-1 + + + KonrtponpHas pabora,

BeInonHnenne KOHTPOIIb-
HO paboThl, KoHCcTIeKT
CaMOMOJrOTOBKH,
Omnpoc Ha 3aHATHIX, 3a-
IIUTa KypCOBBIX MPOECK-
TOB / KypCOBBIX padoT,
Tect
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OIIK-3 + + + +

KonTponpHas padora,
JlomaniHee 3a/1aHue,
BrlimonHeHHE KOHTPOJTB-
HOU paboThI, 3amura
otuera, Onpoc Ha 3aHs-
THUSX, 3alUTa KYPCOBBIX
MIPOEKTOB / KyPCOBBIX
pabot, Pacuetnas pabo-
Ta, TecT

OIIK-4 + + + + +

KonTponbsHnas pabota,
Jomaminee 3aianue,
Koncnekr camonoaro-
TOBKH, 3alIUTa OTYeTa,
Omnpoc Ha 3aHATHIX, 3a-
IIUTa KYPCOBBIX MTPOEK-
TOB / KypCOBBIX pPadoT,
PacueTtnas pabora, Tect

6. UnTepakTUBHBIE MeTOAbI M (GOPMBI OPraHU3aLMU 00yYeHH s

He npenycmorpeno PVYIIL.

7. JIaGopaTtopHbie padoThI
HaumeHnoBanue nabopaTopHbIx padboT npuBeaeHo B Tabauue 7.1.
Tabmuna 7.1 — HaumeHnoBanue 1ab0opaTopHbIX paboT

8 Y =
N L=
3 = =
Z 25
]
Ha3zBanus pa3znenos HaumeHnoBanue 1a00paTopHBIX padoT ZF &5
5 2 g
= g 2
al e g
= S
1 cemectp
3 SI3BIKK U CHCTEMBI Havanbnsie cBenenus o si3pike C++ 4 OIIK-4
TpOTpaMMUpOBAHUA ba3oBbie THITBI TaHHBIX 4
[Ipown3BoaHbBIEC TUIIBI TAHHBIX 4
VYkazarenu u cB0OOIHAS TAMATh 4
{MKITBI ¥ BBIpaXXEHHS CPAaBHEHUS 4
Omneparopsl BETBICHHSI U JJOTHUYECKUE ONEPALIUU 4
®ynkuuu sa3bika C++. [IporpammupoBaHue 3a1a4 Bbl- 4
060opa U COPTUPOBKH
Pabota ¢ ¢pyHkmusamu. YncneHHOe peleHne CUCTeM 4
TUHEHHBIX anreOpanyecKux ypaBHEHUI.
Pabota ¢ pynkmusamu. YucneHHoe penieHrne HeJTnHen- 4
HBIX YPaBHEHUH
Pabota ¢ ¢pynkiusamu. YncaeHHbIE METOABI HHTETPH- 4
poBaHUs
Pabota ¢ ¢pynkmusamu. Pemenue oObIKHOBEHHBIX TH(]- 4
(hepeHIMaNBHBIX YpaBHEHUN
Pabota ¢ ¢pynkuusmu. Metonsl 00pabOTKH dKCIIEpH- 4
MEHTAJIBHBIX JTAHHBIX
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Krnaccel mamsiTi, Tnana3oHbl 1OCTYIA U CBS3bIBAaHUE 4
OOBEKTHI U KITACCHI 4
PaGora ¢ xmaccamu 4
Kitacesl m nuHamMu4eckoe pacipeaeneHue naMaT 4
Uroro 64
Hroro 3a cemectp 64
2 ceMecTp
4 SI3BIKU M CUCTEMBI Hacnenosanue xiaccos OIIK-4
T MMHUPOBAHUS
POTrpaMMHpOBa [ToBTOpHOE MCTIONB30BAHKE MTPOrPAMMHOTO Konia B C+
+
Jlpy>xecTBEHHbIE KOHCTPYKIIMH, UCKITIOYCHUS 4
Kiacc string u ctangaptHas 0ubimoTeka mabJoHOB. 4
BBoz/BeiBOA MaHHBIX U paboTa ¢ dhalimamu 4
Coszpanune GUI B Qt Creator. MexaHu3M CHUTHAJIOB B 4
CIIOTOB
bubmuoreka Qt. Co3naHue AMAIOrOBBIX OKOH MPO- 4
rpaMMBbl
bubmoreka Qt. Co3anue raBHOro OKHa IMporpam- 4
MBI
bubmoreka Qt. PazpaboTka ceTeBbIX NPUIIOKEHUN 4
bubnmmoreka Qt. Pazpaborka npunoxxenuit ais OC
Android
Matemaruueckuit maker MathCAD
Marematndeckuii maker Matlab
Hroro 50
Hroro 3a cemectp 50
Hroro 114
8. [IpakTHYeckue 3aHATHSA (CEMUHAPBHI)
HanmMeHnoBaHMe MpakTUUECKUX 3aHATHH (CEMHUHAPORB) MpUBEIeHO B Tadmuie 8.1.
Tabmuua 8.1 — HaumeHOBaHME MPAKTUUYECKHUX 3aHATUH (CEMHUHAPOB)
3 z §
3 =
2 > 5
HasBaHnus pasnenos HaumeHoBaHMEe IPAKTUUECKUX 3aHATUHN (CEMHHAPOB) z 7 2 5
2 ¥
> sz
a e 2
= S}
2 ceMecTp
4 SI3bIKH ¥ CUCTEMBI BexropHnas rpaduka. OcCHOBBI paOOTHI B peAaKTope 2 OIIK-3,
IIPOrpaMMHUPOBAHUS MS Visio OIIK-4
TekcroBsie penakTopsl. OCHOBBI PaOOTHI B peAaKTOpe 2
MS Word
PegakTopbl aeKTPOHHBIX TaOIHIl U 0a3 JaHHBIX. 2

OcHoBbl paboThI B pegaktope MS Excel
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Co3znaHue MeKTPOHHBIX Npe3eHTarui. OCHOBBI pado- 2

eI B MS PowerPoint

Marematnueckue naketbl. OCHOBBI pabOTHI B 6

MathCAD

Hroro 14
Hroro 3a cemectp 14
Hroro 14

9. CamocrosiTesibHasi padora
Bunel camocTosTenbHOM paboThI, TPYIOEMKOCTh U (POPMHpPYEMbIE KOMIIETEHIIUH IIPEICTABICHbI B

Tabimize 9.1.
Ta6muia 9.1 — Bubpl caMoCTOSTEIbHON paboThl, TPYAOEMKOCTh M (HOpMHUpPYEMbIe KOMIIETECHIHH
3 @]
= z S
: i
Bunrel camocTosTeILHOM = > 0
HazBanus pa3znenos ZF &5 @DopMbl KOHTPOJIS
paboTEI L s 2
X g8 =
a e g
= S
1 cemectp
1 O6mue Bonpockl [TpopaboTka JIEKITMOHHOTO 4 |OIIK-1, |BbInogHeHHE KOHTPOIb-
MH(POPMATUKHU Matepuana OIIK-3 HOM paboTsl, Onpoc Ha 3a-
[ToaroroBka Kk KOHTPOJIb- 4 HATHAX, Tect
HBIM paboTam
Hroro
2 Mopenu peuieHus [IpopaboTka TeKIHOHHOTO 4 OIIK-3, JlomaliiHee 3a1aHue,
(yHKIMOHATBHBIX U Marepuaia OIIK-4 Omnpoc Ha 3ansaTHsX, Tect
BBIMMCIUTENBHBIX 337189 | gy o nene TOMALIHUX ]
3aJaHui
Hroro 12
3 SI3bIkM U cUCTEMBI Odopmienne 0T4eTOB 10 24 |OIIK-3, |3amwra otyera, Tect
IIpOrpaMMHUPOBAHUS nabopaTopHbIM paboTam OIIK-4
Hroro 24
Hroro 3a cemectp 44
[ToaroroBka u ciava sK3a- 36 DK3aMeH
MeHa
2 cemecTp
4 SI3BIKU U CUCTEMBI [ToaroroBka Kk mpakTuue- 32 |OIIK-3, Jomamnee 3aganue, 3a-
NIPOrpaMMUPOBAHHUS CKHUM 3aHATUSAM, CEMHUHA- OIIK-4 muTa oryera, KoHTposib-
pam Has pabota, Onpoc Ha 3a-
HATHSIX, PacueTHas -
[TpopaboTka JIEKIIMOHHOTO 16 T , PacueTHas pabo
MaTepuana Ta, lect
Odopmienne 0T4eToB 10 48
naboparopHeIM paboTam
Hroro 96
5 OnepanvoHHbIE [TpopaboTka JIEKITMOHHOTO 12 |OIIK-3, |Omnpoc Ha 3aHsATUAX, TecT
CUCTeMbI, 0a3bl JaHHBIX U | MaTepuasa OIIK-4
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JIOKaJIbHEBIE CETH Hroro 12

Hroro 3a cemectp 108
IToaroroBka u ciada sK3a- 36 OKk3aMeH
MeHa

Hroro 224

10. KypcoBoii npoekTt / kypcoBasi padota
TpynoeMKoCTb ayAUTOPHBIX 3aHATUN U POPMUPYEMbIE KOMIETEHIIMM B paMKaX BBIIIOJIHEHUS Kyp-
COBOTO IPOEKTa / KypcoBO# paboThl npencTanieHs! Tabmuue 10.1.
Tabmuma 10.1 — TpymoeMKOCTh ayAUTOPHBIX 3aHATHH U (POPMHUPYEMbIe KOMIIETCHIIUN B paMKaX BBITIOTHE -
HUsI KYPCOBOTO MPOEKTa / KypCOBOM padOThI

3 =
S P=a=t
2 Q=
) ]
HanmenoBanue ayqMTOpPHBIX 3aHATUI 5 o) S5
= 2 g
S (=
e S g
~ S
2 ceMecTp
Brinaua u o6cyxnenne 3aaaHuit 1 OIIK-1, OIIK-3,
Koncynpranmu 4 OIK-4
[IpoBepka 3TanoB BHINOTHEHUS 3
3amura OT4eTOB 2
Hroro 3a cemectp 10

10.1. TeMbI KypCOBBIX IPOEKTOB / KyPCOBbIX padoT
[TpumepHas TeMaTHKa KypCOBBIX IPOEKTOB / KYPCOBBIX paboT:
— * Brruucnenue kodddurmenta ommoOok nudpoBoit CUCTEMBI ITepeaadn
— * BpiuucieHue MoJI0OBOTIO paclpeieeH sl ONTHYECKOTr0 BOJIOKHA
— * Bouncnenue mudpakiimOHHOTO CBETOBOTO OIS
—  Pemrenuns qucnepcuoHHOTO ypaBHEHUSI MHOIOMOJIOBOTO BOJIOKHA
— * Beruucaenue sHeprerudeckoro 0romkera mudposoit BOCII
— e+ Cratuctuyeckas o0pabOTKa SKCIIEPUMEHTAIBHBIX JaHHBIX
— * Beiuucnenue onpenenureneir Meronom [aycca
— + CruaifH-anmnpoKCUManus, MHTEPHOJSALUS U SKCTPANOJISALUS
— * Pemenune nuddepeHnuanbHbIX ypaBHEHUNH MeTOI0M Dilepa
—  Pemenne cucreM HETMHEHHBIX YPABHEHUN
— * Onepanuu ¢ MaTpuaMHu
— e+ [IporpammupoBanue unrepgeiica COM nopra
— e+ [IporpammupoBanue untepgeiica LPT mopra
— o [IporpammupoBanue untepdeiica mopra USB
— e+ baza gannbix Ha ocHOBe CYBJ] MS Access
— * ba3za nanneix Ha ocnoBe CYBJ] MySQL
— + Coznanue Web-caiita
— + Co31aHue CeTEeBBIX MPUIOKEHHUM
— * Co3naHue mpUI0KEHHUH TSI MOOMIIBHBIX YCTPOUCTB.

11. PeiiTuHroBasi cucremMa JJisi OEHKH yCIIeBAeMOCTH 00y4al0IuXcsl

11.1. banabHbIe OLIEHKH /Il 3JIEMEHTOB KOHTPOJIA
Tabmuna 11.1 — bayuibHBIC OIICHKH ISl 2JIEMEHTOB KOHTPOJIS

OneMeHTHI yueOHOH MakcumanbHbIN MakcumabHbIN MaxkcuManbHbIi Bcero 3a
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OaJut 3a rmepuos
6amn Ha 1-yto KT ¢ | 0ami 3a nepuoa
JESITENbHOCTH mexny 2KT u Ha cemMecTp
Hayana ceMectpa | mexnay 1KT u 2KT
KOHEII ceMecTpa
1 cemectp
JomarniHee 3ajaHue 10 10
3aimuTa oT4yera 5 5 5 15
Koncnekt camonoaroron- 5 5
KU
KonTponbhas pabota 5 5 10
Omnpoc Ha 3aHATHAX 5 5 5 15
Pacuernas pabota 5 5
Tect 5 5 10
Hrtoro makcumyM 3a nepu- 20 25 25 70
on
DK3aMeH 30
Hapacraromum utorom 20 45 70 100
2 cemecTp
JloMarraee 3aganue 5 5
3anmTa KypcoBbIX TPOEK- 15 15
TOB / KypCOBBIX paboT
3aimuTa oT4yera 5 5 5 15
KonTponbhas pabota 5 5 10
Onpoc Ha 3aHATUSX 5 5 10
Pacuernas pabota 5 5
Tect 5 5 10
Hrtoro makcumyM 3a nepu- 20 10 40 70
on
DK3aMeH 30
Hapacrarommm ntorom 20 30 70 100
11.2. IlepecyeTr 062/1J10B B OLICHKHU 32 KOHTPOJIbHBIC TOYKH
[Tepecyet 6amIOB B OLIEHKH 32 KOHTPOJIBHBIE TOUKH MpeACTaBieH B Tadbymie 11.2.
Tabmuma 11.2 — IlepecueT 0ansioB B OLIEHKU 32 KOHTPOJIbHBIE TOUKH
basel Ha 1aTy KOHTPOJIBHOW TOYKHU Onenka

> 90% ot MakcuMaIbHON cyMMbI OansioB Ha naty KT 5

Ot 70% no 89% ot makcumasibHOM cymMmbl OaiioB Ha Aaty KT

4
Ot 60% 1o 69% ot makcumasibHON cymMbl OaiioB Ha aaty KT 3
2

< 60% oT MakcuMabHOU cyMMbI OasuioB Ha naty KT

11.3. IlepecyeT cymMMbI 02J1JIOB B TPAAULIMOHHYI0 U MEKIYHAPOAHYIO OLIEHKY
[Tepecuer cymMbl OalJIOB B TPAAMLIMOHHYIO U MEXIYHAPOIHYIO OIIEHKY INpEJCTaBleH B TabHIe
11.3.

Ta6muma 11.3 — IlepecueT cyMMbl 0aJIJI0B B TPAAMLIMOHHYIO U MEXKTYHAPOIHYIO OIICHKY

Ouenka (I'OC) Urorosas cymma 0asios, Ouenka (ECTS)
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YUUTBIBACT YCIICIITHO CIAaHHBIH

9K3aMeH

5 (OTIMYHO) (3a4TEHO) 90 -100 A (0TIIMYHO)
85-89 B (o4enp xoporiio)

4 (xopor1o) (3a4TeHO) 75 - 84 C (xoporo)
70 - 74
65 - 69 D (ynoBrneTBOpUTEIBHO)

3 (YZIOBJIETBOPUTEIHHO) (3a4TEHO) 60 - 64 E (Hocpercraenio)
2 (seynOBICTBOPHTENSHO) (HE Hwxe 60 6aioB F (Hey1oBIETBOPUTENBHO)
3a4TEHO)

12. YueOHO-MeTOnMYecKkOe M HHPOPMALMOHHOE 00ecTeYeHre I CIHIIIMHbI

12.1. OcHoBHas1 JIMTEpaTypa
1. HWudopmaruka. basosslit kype : YuebHuk it By3oB / C. B. CumonoBud [u ap.] ; pen. : C. B.
CumoHoBHU. - 2-¢ u3n. - CII6.: [Tutep, 2007. — 639 c. (nanuuue B Oubauoreke TYCYP - 57 5k3.)

12.2. lonostHUTEILHAS JIATEPATypa
1. MynmpoB A.E. Yucnennsie metonsl s [IDBM nHa s3pikax beiicuk, @optpan u Ilackanis.
-Tomck: MIT "PACKO", 1991. -272 ¢ (manuune B 6ubmmorexke TYCVYP - 111 3k3.)

12.3. YueOHO-MeTOAHYECKHE MTOCOOUSH

12.3.1. O6s3aTe/ibHbIE Y4eOHO-METOAMYECKHE MOCOOUs

1. Hudopmaruka [DneKTpoHHBIN pecypc]: YueOHo-MeToauueckoe mocoOre Mo MpaKTHUYeCKUM
3aHATUSAM W OpraHH3alMyd CaMOCTOSTENBHON paboThl CTYIEHTOB HampasieHus moarotoBku 11.03.02—
«MH(}OKOMMYHHUKAITMOHHBIC TEXHOJIOTHH U cucTeMbl cBsi3n» / Cemkxun A. O., [Ilapanrosuu C. H. - 2015.
40 c. - Pexxum moctyma: https://edu.tusur.ru/publications/4994 (nara obpamenus: 10.07.2018).

2. HWudopmaruka [DnekTpoHHBIH pecypc]: PykoBoacTBo k jabopaTtopHoil padore «Co3manue
GUI B Qt Creator. Mexanu3m curnaioB u ciotoBy» / Cemxus A. O., [llapanrosuy C. H. - 2015. 16 c. - Pe-
kUM noctyna: https://edu.tusur.ru/publications/4993 (nara oopamenus: 10.07.2018).

3. HWudopmarnka [DnekTpoHHBINA pecypc]: PykoBoacTBo k mabopaTtopHoii padore «bubmmoreka
Qt. Co3manne 1uamoroBeiXx OKoH nmporpaMmMb / Cemkun A. O., [llapanroBuu C. H. - 2015. 30 c. - Pexxum
nmoctyna: https://edu.tusur.ru/publications/4992 (nara obpamenus: 10.07.2018).

4. HWudopmatrka [DIeKTpOHHBIN pecypc]: MeTroauueckue yKa3aHHs 10 BBIMTOJTHEHHIO KypCOBOM
paboThl asi cTyfaeHToB HampasiaeHust nmoarotoBku 11.03.02 «uHbokoMMyHHUKAITMOHHBIE TEXHOJOTUU U
cucreMbl cBs3u» / Cemkun A. O., Illapanropma C. H. - 2015. 30 c. - Pexum nocryma:
https://edu.tusur.ru/publications/4991 (mara o6pamenus: 10.07.2018).

5. bubmmoreka Qt. Co3gaHue IMIaBHBIX OKOH IIPOrpaMMbI [ DJIEKTPOHHBIN pecypc]: PykoBoacTBo
K maboparopuoii padore / Cemxun 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. bubmmoreka Qt. PazpaboTka ceTeBBIX MPUIIOKECHUN [ DIEKTPOHHBIA pecypc]:
PykoBoncTBO K 1aboparopuoit padore / Cemkun A. O., [llapanrosuu C. H. - 2017. 17 c. - Pexxum pocty -
na: https://edu.tusur.ru/publications/7027 (nara obpamenus: 10.07.2018).

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

12.3.2. Y4yeOHO-MeTOAMYECKHE OCOOUS IJIsI JIUI] C OTPAHUYEHHBIMH BO3MOKHOCTSMHU 310POBbS U
UHBAJU/I0B
Y4eOHO-MeTOIMUECKUE MaTepHalibl Il CAMOCTOSTENIbHOM M ayAUTOPHOM paboThl 00ydaromuxcs
H3 49ucJia Ji ¢ OrpaHUYCHHBIMU BO3MOXKHOCTAMU 340POBbA U MHBAJIMIOB IPCAOCTABIISIIOTCA B (popMax,
aJaNTHPOBAHHBIX K OTPAHUYEHUSIM UX 3/I0POBbS U BOCTIPUATHUS UHPOPMAIIIH.
Jlaist InI ¢ HApYIIeHUSIMU 3PeHUsI:
- B (hopMe AJIEKTPOHHOTO IOKYMEHTA;

CornacoeaHa Ha noprane Ne 38193 17



- B IIeYaTHOW (hopMe YBEITMUECHHBIM HIPHUPTOM.

JL1s1 JIMI ¢ HApYIIEHUSIMM CJIyXa:

- B ()OpME IITEKTPOHHOTO JIOKYMEHTA;

- B Ie4aTHOU hopme.

JI1s1 1M1 ¢ HApYIIEHUSIMM ONIOPHO-ABUTaTe/ILHOI0 annapara:
— B (hOpMe DITEKTPOHHOTO JIOKYMEHTA;

- B Ie4aTHoOU hopme.

12.4. IIpo¢peccunonaibHbie 0a3bl JaHHBIX H HH(GOPMALMOHHBIE CIPABOYHBIE CHCTEMbI

1. Ilpu u3ydeHMH IUCHMIUIMHBI PEKOMEHAyeTcs oOpamarbcs K 0a3aM JaHHBIX, MH(OpMaIu-
OHHO-CIIPaBOYHBIM ¥  IOMCKOBBIM cHUCTeMaM, K KotopbiM y TVYCVYPa oTkpeIT Joctym:
https://lib.tusur.ru/ru/resursy/bazy-dannyh

13. MaTtepuajibHO-TEXHUYECKOe o0ecnedyeHue TMCIUIINHBI U TpedyeMoe MporpaMMHoe
o0ecneyeHune

13.1. O0uue TpeOOBaAHUA K MATEPUAIBLHO-TEXHUYECKOMY U IIPOrPAMMHOMY 00ecrie4eHnI0
AUCHHUILIMHBI

13.1.1. MaTepuaJbHO-TEXHHYECKOE H IPOrPaMMHoOe o0ecnedyeHne ISl JICKIIMOHHbIX 3aHATHH
Jlns mpoBeieHus 3aHATUH JIEKIIMOHHOTO TUIIA, TPYIIIOBBIX M MHIWBUYaJIbHBIX KOHCYJAbTALUH, TE-
KYILEr0 KOHTPOJISL U MPOMEXKYTOUHON aTTECTALMU UCTIONb3YyeTcs yueOHasi ayTUTOPUs ¢ KOTUUECTBOM I10-
CaJIOUHBIX MeCT He MeHee 22-24, 000pyAoBaHHAs TOCKOH W CTaHAApTHOW ydeOHO# mebenbro. Mmerores
JIEMOHCTpaIMOHHOE 000pyA0BaHHE U yUeOHO-HAITBIIHBIE TOCOOHs, 00ecIeunBaroIIie TeMaTHIeCKUe Uil -
JIIOCTPALIMHU 10 JIEKIMOHHBIM pa3ieiaM JUCIUIUINHBI.

13.1.2. MaTepuajibHO-TEXHMYECKOE U IPOrPaMMHOe ofecredeHne 1 NPAKTHYEeCKUX 3aHATHI
YueOHo-BbIUMCIUTENbHAS TabopaTopust «HbopMaTHKU 1 HHOOPMALIMOHHBIX TEXHOIOTHI»
ydeOHast ayUTOpUs JIsl POBEACHUS 3aHITHI JICKITMOHHOTO TUIIA, yueOHast ayqUuTOPHs JIsl IPOBE-
JIEHUS 3aHATHI MPAKTUUECKOTO THUIIA, yueOHas ayTuTOPUs AJsl IPOBEACHUS 3aHATUI 1a00paTOPHOTO THIIA,
yueOHast ayIuTOpHs JIJIsl IPOBEACHUS 3aHSITHI CEMUHAPCKOTO THIA, TTOMEIIEHUE ISl KypCOBOIO MPOEKTH -
poBaHUA (BBIMOJHEHUSI KYPCOBBIX padoT), MOMEIIEHUE ISl TPOBEACHUS TPYIIOBBIX U MHAMBHUIYaTbHBIX
KOHCYJIbTallUi, TIOMEIIEHUE JIJIsI TPOBEJICHUS TEKYIIETO KOHTPOJIS U MPOMEKYTOYHOU aTTeCTalluu, IIOMe-
[IEHHE IS CAaMOCTOSATENBHON paboThI

634034, Tomckast obnacts, . Tomck, Bepmmnuna ynuna, 1. 47, 3376 ayn.

Ornucanune UMeroIerocs 000pyI10BaHUS:

- KomnbrotepHseie paboune cranumu (12 mr.);

- KommiexT cnenuaan3upoBaHHON yueOHOM MeOen;

- Pabouee mecTo nipenoaBarens.

[IporpamMmMHoOe obecrnieueHue:

— Microsoft Office 2007

— Microsoft Windows (Imagine)

— PTC Mathcad 15

13.1.3. MaTepuaJIbHO-TEXHHYECKOe M IPOrPaMMHoe odecriedeHne JJIs J1adopaToOpHbIX padoT
VYuebHo-BbIuMCIUTENbHAS J1TabopaTopus «MHpopMaTHky 1 MHOOPMAIIMOHHBIX TEXHOJIOI M)
yueOHast ayJuTOPHs TSI TPOBEACHUS 3aHATUI JICKIIMOHHOTO THUIA, ydeOHas ayAuTOpHs Ui IPOBE-
JICHMS 3aHATUH IPAKTUYECKOro TUIMA, ydeOHas ayAuTOpHs Ui IPOBEICHHS 3aHATUI 1a00paTOpPHOTro THIIA,
yueOHas ayIuTOpHsl AJIsl IPOBEJACHMSI 3aHATUI CEMUHAPCKOro TUIIA, IOMELIEHHE JUIsl KypCOBOIO ITPOEKTH -
poBaHUs (BBINOJHEHUS KypCOBBIX paboT), OMELIEHHUE /JIs IPOBEAECHUS IPYNIOBBIX U MHIUBUAYAIbHBIX
KOHCYJIbTAlLlUi, IOMEILIEHUE JUIsl TPOBEAEHUS TEKYILErOo KOHTPOJIS U MPOMEXYTOUYHOM aTTecTaluu, oMe-
IIEHUE JUIsl CAMOCTOSTENBHOM paboThl

634034, Tomckast o6macts, 1. Tomck, Bepmmnuna ynmuna, a. 47, 3376 ayn.

Onucanue uMeroierocs 000pya0BaHuUs:

- Komnbrotepusie paboune cranimu (12 mr.);
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- Kommuiekt cienmanuzupoBanHoi yueOHOW Mebenu;
- PaGouee mecTo mpernoaBares.

[TporpammHOe obecrieueHue:

— Microsoft Office 2007

— Microsoft Windows (Imagine)

— Mozilla Firefox

— PTC Mathcad 15

— Qt Framework (Open Source)

13.1.4. MaTrepuaJbHO-TEXHHYECKOE H MIPOrPaMMHOe o0ecredyeHne Il CaMOCTOSITe IbHON padoThl
Jlnst caMoCTOSATEIbHON PabOThl MCTONB3YIOTCS yYE€OHBIE ayIUTOPUU (KOMITBIOTEPHBIE KIIAcChl),
PacCIOJIOKEHHBIE TIO aJIpecaM:
- 634050, Tomckast o6macTs, r. Tomck, Jlennna mpocnexr, a. 40, 233 ayn.;
- 634045, Tomckas obnacts, T. Tomck, yi. KpacHoapmeiickas, a. 146, 201 ayx.;
- 634034, Tomckast o6macTh, r. ToMck, Bepmmanna ymuna, 1. 47, 126 ayn.;
- 634034, Tomckast o6nacTb, . Tomck, Bepimmanna ynuia, 1. 74, 207 ayxn.

CocTtaB 060pyI0BaHHS:

- yueOHast MeOerb;

- koMnbroTeps! ki1acca He Hmke [IDBM INTEL Celeron D336 2.8 T11. - 5 wiT.;

- KOMIBIOTEPHI MOIKIIOYEHB! K ceTH «/HTepHeT» M 00ecneynBaioT IOCTYI B AJICKTPOHHYIO WH-
(opMannoHHO-00pa30BaTEIbHYIO CPEAY YHUBEPCUTETA.

[lepeyeHp MPOrpaMMHOTO OOECTICUCHUSI:

- Microsoft Windows;

- OpenOffice;

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

- Google Chrome.

13.2. MaTepuaibHoO-TeXHHYecKoe o0ecnieueHre TUCHMIIJIMHBI VIS JIMI[ C OFPAHMYeHHBIMH
BO3MOKHOCTSIMH 3/10POBbSI 1 HHBAJIN/I0B

OcBoeHHE NUCHMIUIMHBI JUIIAMH C OTPaHUYEHHBIMH BO3MOKHOCTSIMH 3/I0POBbSI U WHBAIUIAMHU
OCYILECTBIISIETCS C UCIIOIb30BAHUEM CPEIACTB 00ydeHHs OOIIEro U CHEeUaIbHOI0 Ha3HAUYeHUs.

[Tpu 3aHATHAX ¢ 00YYAIOUIMMHUCS ¢ HAPYIIEHUAMH CJIyXa MPeyCMOTPEHO UCIIOJIb30BaHUE 3BYKO-
YCUJIMBAIOLLEH anmapaTypbl, MyJbTUMEIUNHBIX CPEICTB U JPYTUX TEXHUYECKUX CPEACTB IIpUeMa/nepena-
4yi y4yeOHOM nH(pOPMALIUU B TOCTYIHBIX (POpMax, MOOMIIBHOM CUCTEMBI MTPETIOaBaHus Il 00YJatOLTHXCsI
C MHBAJIUAHOCTbIO, IOPTATUBHOM MHIYKIIMOHHOHN CHCTEMBbl. YueOHas aynuTOpHus, B KOTOPOH 3aHUMAIOTCS
oOyyJaronyecs: ¢ HapylIEeHHEM CllyXa, 000pYy/I0BaHA KOMITBIOTEPHOM TEXHHMKOM, ayAMOTEXHUKOH, BUICO-
TEXHUKOMU, AJICKTPOHHOM JTOCKOH, MYJIbTUMEIUMHON CUCTEMOM.

[Tpu 3aHATHAX ¢ OOYUYAIOLIMMUCS ¢ HAPYLIEHUSIMU 3PEHUSAMM IIPETYCMOTPEHO HUCIIOJIb30BAaHUE B
JEKIIMOHHBIX U YYEOHBIX ayAUTOPHUIX BO3MOKHOCTH IIPOCMOTPA YAAJIEHHBIX 0OBEKTOB (HAIIpUMep, TEKCTa
Ha JIOCKE WM CJIaiijia Ha SKpaHe) P MOMOIIH BUACOYBEINIUTEICH A1 KOM(POPTHOTO IPOCMOTPA.

[Tpu 3aHATHAX ¢ O0yYarOUIMMUCS ¢ HAPYLIEHUSIMM ONOPHO-ABUIaTeJbHOI0 ANNAPATA HCIIOJIb-
3YIOTCS aJbTePHATUBHBIC YCTPOHCTBA BBO/IA HH(OPMAIIMHK U IPYTHE TEXHUUECKUE CPENICTBA ITpreMa/epe-
Jau yuyeOHOM MHpOpMaluu B AJOCTYIHBIX (opMax, MOOMIIBHOM CHCTEMbl OOy4eHUs [UIs JIIOAeH ¢ UHBa-
JIUTHOCTBIO.

14. OueHouyHble MaTepUAJIbI U METOAMYECKHE PEKOMEHAAIUH 110 OPraHU3aliu U3yYeHHUsI
AUCHUTLTHHBI

14.1. Conepmalme OLCHOYHBIX MATCPHAJIOB U METOANIECCKUEC PEKOMECHAAIIUH
I[J'ISI OLICHKHU CTCIICHU C(bOpMI/IpOBaHHOCTI/I H YPOBHA OCBOCHHA 3aKPCIIJICHHBIX 3a ﬂHCHHHHHHOﬁ
KOMITC TEHITHUM HCIOJIB3YIOTCA OCHOYHBIC MaTCpHUajibl B COCTABE!
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14.1.1. TecToBbIe 327aHUA

Bri6epure Hanbosee Tounoe onpezenenne nmouatus « udopmarus:

1) 3aperucTpupoBaHHBIE CUTHAJIBI

2) IpOAYKT B3aUMOJCHCTBUS JaHHBIX U a/IeKBaTHBIX UM METOI0B

3) COBOKYITHOCTb JIaHHBIX, KOTOPBIE MOTYT OBITh YCBOCHBI U IIPE0OPa30BaHbI B 3HAHUS

4) cmoco6 mpeoOpa3zoBaHus JaHHBIX B U3BECTHBIC TIOHSITHS

Kakoe koinnuecTBO CMUMBOJIOB KOIUPYETCS 1eTIbIMU yuciamu B Tabmune ASCII?

1) 128

2)8

3) 65536

4) 256

Kakune QpyHKIMM BBINONHSAET YUIICET B COCTaBE alapaTHOro 00ecrneueHust KOMIboTepa?

1) nonroBpeMeHHOE XpaHEeHHe OOJIBIINX 00BEMOB JJAHHBIX U MPOTPaMM

2) BBINIOJHEHNE OCHOBHOTI'O 00BEMa MaTeMaTH4eCKHX M JIOTHUECKUX ONeparnui

3) ynpasienue paboToil BHyTPEHHHX YCTPOHCTB KOMITBIOTEpA

4) BpeMEHHOE XpaHEHUE JIaHHbIX, KOIJd KOMIIBIOTEP BKIIOUEH

K kakomy knaccy nporpammuoro obecniedenus (I10) ornocurcs BIOS?

1) 6a3zoBoe 110

2) cucremuoe [10

3) cyxebnoe I10

4) npuknansoe 110

TouHo ompezeIeHHOE ONUCaHNe CITOC00a pelIeHus 3a/1a4k B BU/IE KOHEUHOU (110 BPEMEHH) TIOCIIE -
JI0BaTeJIbHOCTH AeHUCTBUN HA3LIBACTCH. ..

1) mporpammoit

2) A3BIKOM IIPOIPaMMUPOBaHUS

3) mpoTOKOIOM

4) anropuT™MoM

CpencTBo nepeBojja UCXOAHOTO KOa MPOrpaMMbl B MAIIMHHBIN — 37O ...

1) xomMnusITOp

2) mpemnporueccop

3) unTepnperaTop

4) oTauuK

SA3bix nporpammupoBanus (A11), opueHTHpOBaHHBIN HAa KOHKPETHBIN THII MPOLiECCOpa U YUUThIBA-
IOLIMHA ero 0COOEHHOCTH (OnepaTopsl A3bIKa OJIM3KM K MAIIMHHOMY KOy M OPHEHTHUPOBAHbI HA KOHKPET-
HbI€ KOMaH/Ibl ITPOLIECCOPa) HA3bIBAETCA. . .

1) kommmpyembim AT

2) AI1 HU3KOro YpOBHS

3) SI1 BeICOKOTO YPOBHS

4) narepnperupyembim AIT

VYKaxure NpaBUIbHYI0 UCTOPUYECKYIO MOCIIEA0BATENbHOCTh PA3BUTUS MApagurM IpOrpaMMHUpPO-
BaHUS

1) 00BbEKTHO-OPUEHTUPOBAHHOE - AJITOPUTMHIECKOE - (DYHKIIMOHAIBHOE (TIPOIIETYPHOE)

2) ¢pyHKIMOHANBHOE (IIPOIETYPHOE) - AITOPUTMHUECKOE - 00BEKTHO-OPUEHTUPOBAHHOE

3) dbyHKUIMOHATBHOE (MPOIEAYPHOE) - 0OBEKTHO-OPUEHTUPOBAHHOE - AJITOPUTMHIECKOE

4) anropuTMUYECcKoe - PYHKIIHOHAIBbHOE (POLEIYPHOE) - OOBEKTHO-OPHEHTUPOBAHHOE

OCHOBHBIE IOHATHS 00BEKTHO-OPUEHTUPOBAHHOTO POIPaMMHUPOBAHUS:

1) 0OBEKTHI M KJIaCChI

2) pyHKIMH U IPOTIEAYPHI

3) UMKJIBI ¥ MACCHBBI

4) CTpYKTYpBI U IEPEUNCICHUS

Kakoe ciyxe6HO€ ClI0BO (M3 PUBEICHHOTO CIUCKA) B A3bIke C++ HCIONb3yeTcst A7l OObSBICHUS
LIEJIOYUCIICHHBIX IEPEMEHHBIX ?

1) double

2) float
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3) char

4) long double

Kakoe cmyxxebHoe crmoBo B sizbike C++ UCHONB3yeTCs B 3alUCH OIEpaTopa MUKIA ¢ KOHCYHBIM
YHCIIOM TTOBTOPEHUI?

1) if

2) while

3)do

4) for

OOBSBIICH MacCUB:

int arr[10];

Heobxomumo mpucBOUTH IOCIEAHEMY JIEMEHTY JaHHOTO MacCHBa YHCIIO 5.

Kaxkas u3 nmpuBeieHHBIX 3anuceid BepHa?

1) arr[10]=5;

2) int arr[10]=5;

3) arr[9]=5;

4) int arr[9]=5;

OOBbsiBNICHA CTPYKTYpA:

struct Apple

{

double diameter;

short color;

char taste;

}

HeobOxoaumo co3nath sib6ioko auametpoM 8,5 cM. Kakast u3 mpuBeeHHBIX 3aruceit 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;

N3yuure xox:

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

int *uk;

uk=arr;

uk+=2;

cout<<*uk;

Yro OyneT BBIBEACHO Ha DKpaH?

1)4

2) 0xdef768

3)5

4)2

Heobxomumo co3math GpyHKIMIO, TPUHUMAIONIYIO B KA9€CTBE apTyMEHTOB LIEJIOYHCICHHYIO Tepe-
MEHHYIO U MacCHB JPOOHBIX YHCEN M BO3BPAIIAIOIIYI0O CHMBOJBHYIO TICPEMEHHYIO B KQUECTBE Pe3yJIbTa-
Ta.

Bri6epure Hanbosee moaxo Ik MPOTOTHIT TAKOW (PYHKITIH

1) double func(int, char);

2) char func(short, float*);

3) void func(double, char*);

4) void func(long, double*);

Kakoit ¢popmyroit MOKHO onucaTh OTHOIIIEHUS HACIEAOBAHUS MEXY KiiaccaMu?

1) has-a
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2) is-like-a

3)is-a

4) uses-a

DeMeHTHI KJ1acca, TOCTYIHBIE TOIBKO SK3EMIUIIpaM JaHHOTO KJlacca, a TakKe KilaccaMm-Hacle/-
HUKaM, TIPY OMHMCAaHWUU JAHHOTO KJIacca MOMEIIAIOTCS B pa3ie. . .

1) public

2) private

3) protected

4) signals:

Ornucan knacc:

class MyClass

{
"

Bri6epuTe u3 crircka MpaBUIIBHYIO 3alMCh IPOTOTHUIA IECTPYKTOPA JAHHOTO Kiiacca

1) MyClass();

2) MyClass ~MyClass(int);

3) void ~MyClass();

4) ~MyClass();

Kaxkoii oneparop ucnonb3dyercs B Qt IJis YCTaHOBJICHHUSI CBSI3€M MEXIy CUTHAJaMHU M CIOTaMH
00BEKTOB, TPOU3BOAHBIX OT QObject?

1) link(...);

2) comm(...);

3) connect(...);

4) emit(...);

Kak Ha3pIBaeTCs 37eMEHT IpaduuecKoro mojab30BaTeIbCKOro HHTEpdeiica (KHOMKa, claiaep, TeK-
CTOBast METKa U T.1.) B cpeae Qt?

1) ramxer

2) BUJIKET

3) neiicTBue

4) ciot

14.1.2. Dx3aMeHALIHOHHBbIE BONPOCHI

1. JlafiTe onpenesieHre MOHATHAM «IIPOTrpaMMay, «IIPOrpaMMHUPOBAHNEY, «SI3BIK ITPOTrPAMMHUPOBA-
Hus». UTo Takoe «an-ropuTm»? SI3bIKKM mporpaMMHUpPOBAHUS BHICOKOTO M HM3KOTO ypoBHeW. Uem oHM OT-
JTUYAI0TCS, IPUBEIUTE IIPUMEPEI.

2. laiite onpeaeneHue KOMIMIATOPY U MHTEPIIPETATOPY UCXOIHBIX KOJOB MPOTPAMM.

3. Uto Takoe 3arosioBouHble (aiipl win ¢daiiasl BKIOUeHus. [ dero mpemHasHaueHbl (haiibl
BKIIIOUCHHSI UJTU 3aro-JIoBouHble (aiinbl? J{ns yero HykeH mpernpoueccop? Uto nenaer ciemyromas u-
PEKTHBA MpenpoIeccopa:

#include <iostream>

OO0bekTHI cin, cout. HasznaueHue, mpaBuiia UCTIOIH30BAHUS, 3aIHUCH.

4. O6nacts uMeH. Ha3znauenne u BO3MOXKHOCTU. UTO AenaeT cleayouuii oneparop:

using namespace std;

Jlist yero npeHa3HaYeHA CIIEIYIOIIast 3aMKCh:

int main()

5. Yro B sa3bike C++ HasbIBaeTcs onepaTtopoM? IlepeuncinTe mpaBuiia COCTaBIEHUs POrpaMM Ha
a3bike C++. [lopsi-10K BBIOJTHEHMSI ONIEPAaTOPOB, MpaBuiIa (pOopMaTUPOBaHUS KoJa porpamMmbl. OnumuTe
IIPaBUJIA 3aIlMCHU MIEPEMEH-HBIX B sI3bIKe C++.

6. Ha3oBuTe OCHOBHBIE THUIBI LIEJIOYMCIEHHBIX NaHHBIX B si3bike C++. [louemy B s3bike CH++
HECKOJIbKO THMIIOB 1I€JIO-UMCIIEHHBIX AaHHBIX? Yucia ¢ miaBaroliel TOUYKOM. 3auch Ynucen ¢ MIAaBarolen
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Toukoil. Ha3zoBuTe THUMNBI JaHHBIX ¢ INIABAIOIIECH TOYKOW. TOYHOCTEH THUIIOB JAaHHBIX C INIABAIOIICH 3aIlsITOM.
[Touemy mipu pacueTax HEOOXOIUMO €€ YUUTHIBATH?

7. Tun nanseix char. Haznauenue, npaBuia 3amnvcu, ocooeHHocTd. Kak ¢ momoIipio mporpaMmmbl
C++ naiiTu, KakoMy cuMBOITy cooTBeTcTBYeT Kog ASCII 88?7

8. Onepatopsl C++. Onepatopbl 00BsSIBICHHUS U IPUCBAaUBaHUA. UTO BBIMOTHACT KKIBINA U3 HUX?
Apudmerndeckue onepamnuu B s3bike CH++, 3amuch, TPUOPUTETHI. Pa3HOBHIHOCTH Omepanuii IeIeHus
JUISl pa3HbIX TUIOB JaHHbIX. Onepanust JelIeHNs 110 MOAYJIIO.

9. Jlornyeckue omneparuu B si3bike C++, 3amuch, mpuOpUTETHL. TuN JaHHBIX bool. [l yero oH uc-
nojb3yeTcs? Onu-1IMTe onepaTopsl MUKIA B si3bike C++. (CHHTaKCcHUC, MPUHLIMIT pabOTHI, TpUMeEpHI). Onu-
IIUTE ONEePaTOPhI YCIOBHS B si3bIke C++. (CHHTAKCHUC, TPUHITUTT PAOOTHI, TPUMEPHI )

10. JlaiiTe onpeneneHue Npou3BOAHOMY (I10JIb30BaTEILCKOMY) TUITY AaHHBIX. JlaiiTe onpenenenue
TUIIaM: MacCHUB, CTPOKa, CTpyKTypa. OnummuTe npaBuia THULUAIU3alud MaccuBa B si3bike C++. C kakoro
HOMEpa HauYMHAETCA MH-AeKcalus B MaccuBax? Kak cOOTHOCATCS MHAEKC MOCIEAHETO DIIEMEHTA U pa3Mep
MaccuBa’?

11. MaiiTe onpeneneHne MpoM3BOIHOMY TUITY JTaHHBIX «CTpYKTypay». [IpuBenute npumep oOparie-
HUS K TOJNISIM CTPYK-TYpbl. Mcnonb3ylTe CTPYKTYpY, OMUCHIBAIOIIYIO0 PAOOTHHKA KAKOH-THOO KOMITaHUH.
Omna nomkHa coaepkath MH-(OPMAIIHMIO O €r0 UMEHH, BO3pacTe, CEMEHHOM IMOJIOKEHUH (COCTOUT B Opake
WJIM HET), POCT (B METpax).

12. laiiTe ompeneneHne TUIy «yKazareib». /i XpaHeHus! Kakoii UMEHHO WH(pOpPMAaLUH MpeHa-
3HaueH gaHHbli Tun? [IpuBenure npumepsl. Kakum o6pa3om, ucnomab3ys cuHTakcuc C++, MOXKHO y3HATh
azpec 00JIacTH MaMsTH, BbIIE-JICHHON Ui IEJIOYMCICHHOM mepeMeHHoi var? Kak Ha3pIBaeTcs naHHas
onepanus?

13. Kakue onepaiuu onpeaencHsl s «ykazaTtenei»? Onummre, KakuM o0pa3oM MOXHO o0paba-
THIBaTh MAaCCHUBBI JIAHHBIX, UCIOJb3Ys «yKa3aTeln».

14. Kakum 00pa3oM BO3MOKHO BbIJIEIEHUE U OCBOOOXIeHHEe mamsTh B C++ B mporiecce BBIMOIHE-
Hus niporpammel? [IpuBenure npumep oObsIBICHUS (JIMCTUHT) TMHAMHUYECKOTO MacCUBa IPOOHBIX YHCET.

15. Onummre npaBuia co3nanus GyHKIUM (mporenypsl). [IpuBenute npasuia 3anucy MpoTOTUIIA
¢byukuuu. Jlaiite mo-sicHeHMsI, YTO O3HAYaeT Kaxkaas COCTaBisiomiasi nmporotumna. [IpuBenurte mpumep:
HAMUIINTE JIMCTUHT (PYHKIMH, BO3BPAIIAIONIEH MPOU3BOJIFHYIO LENYIO CTENICHb APOOHOTO YHCIIa.

16. ®ynxunn C++. OyHKIMU, BO3BpAILlAIONIUE pe3yabTaT U HE Bo3Bpaujaromue ero. Haznauenue,
CHUHTAKCHUC, OCHOB-HBbIC OTIHYHUs. UTO CONEP>KUTCS B 3arojOBOYHBIX (aimax «.h» u ¢aimax uCXomHbIX
TEKCTOB «.cpp»? Kakum 06pa-30M MOXKHO MUCIIOJIB30BATh JIBa ATUX TUIA (aitiioB?

17. Haiite onpenenenue nmoustusm: OOII, knacc, 00bekT. Kakumu SBISIOTCS OTHOIICHUST MEXTY
00bekTOM 1 KiaccoM? OmnuimmTe OOIIYyI0 CTPYKTYpY Kiacca. OOIIenoCTyMHBIA U MPUBATHBIN pa3/Ieibl
KJiacca.

18. @yHKIMU-31€eMEHTHI Kilacca. Betpoennsle MeToanl. Jnamazon goctyna. ONUIIATE B3aWMO-
neiicTBre QYHKIMI-2JIEMEHTOB KJlacca ¢ 3JIEMEHTaMH pa3HbIX pa3zesioB Kiacca.

19. HecTpyKTOphl U KOHCTPYKTOPHI KiaccoB. Omnpenenenue. Korma BbI3BIBAIOTCS KOHCTPYKTOPBI
knacca? Korna BbI3bI-BatOTCs 1€CTPYKTOPHI Kiacca? MOXKHO JIM HCIIOIB30BaTh UMEHA 3JIEMEHTOB Kilacca B
KAa4eCTBE apryMEHTOB KOH-CTPYKTOpa?

20. OnummTe SIBHBIN U HESBHBINA CIIOCO0 MHUIMAIM3AIMN OOBEKTa C UCIIOIb30BaHHEM KOHCTPYK-
topa. [IpuBeaure npu-mMep KOHCTPYKTOPA CO CHEHUPUKATOPOM NEw.

21. OcobeHHOCTH MPUMEHEHHS KOHCTPYKTOPOB OT APYIMX METOOB Kjacca. YTo Takoe KOHCTPYK-
TOp, ONPEIEICHHBINA 110 YMOIYAHHIO, U KAKYIO [TOJIb3Yy IPUHOCUT €r0 Han4uue?

22. Yto mpoUCXOAUT KOT/ia Bbl IPUCBAUBAETE OAUH OOBEKT IPYrOMy OOBEKTY TOTO ke Kiacca?

23. Tleperpyska onepanuii. Bun onepatopHoit ¢yHkimyu. OrpaHUYeHUS MPU BBHITIOJTHEHUH TIepe-
IPY3KH OIEPALAM.

24. Bunpl 1 Ha3HAYEHUE APYKECTBEHHBIX CTPYKTYp. Co3maHue NPYKECTBEHHBIX KOHCTPYKIIUH.
Kakumu npaBamu 10-cTyna o0nagaet ApyxecTBeHHas QyHKIus?

25. IlepeuncauTe OCHOBHBIEC MPUHITUATIBI OOBEKTHON MOJICIIH.

26. JlaiiTe onpeneneHne MOHITHIO «a0CTPAKIIUS.

27. [laiiTe onpeneneHre MOHITUIO « MHKATICYJISLIAS .

28. JlaiiTe onpeneneHue NOHITHIO «MOTYJIbHOCTDY.

29. [laiiTe onpeneneHue NOHITUIO KHEPAPXHUS.
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30. JlaifTe onpeneneHre MOHATUIO «TUITU3ZALIUS.

31. [Haiite onpeneneHne MOHIATHIO «ITapalIeTnu3M».

32. Jlaiite onpenesieHne NOHATHIO «COXPAHAEMOCTbY.

33. JlaiiTe onpeneneHre MOHATHIO OOBEKT.

34. CocTosiHHE U TOBE/IeHNE OOBEKTOB.

35. Knaccuduxarust MeTo1o0B 0OBEKTOB.

36. OnuimTe )KU3HEHHBIH UK 00BEKTA.

37. IlepeunciauTe TUIBI OTHOIICHUH MEXIY 0ObEKTaMH.

38. JlaiiTe onpeneneHue NOHATHIO «KIIACCH.

39. OnumuTe CTPYKTYpy Kiacca.

40. Yo takoe abctpakTHblii kiacc? Knacc-unrepdeiic? Knacc-yrunura?

41. IlepeuncnuTe TUIBI OTHOLIEHUN MEXTY KJIaCCaMHU.

42. O6bekTHO-OpueHTHpOoBaHHbIN qu3aitH (OO/]). JlaiiTe onpeneneHue U MepeunuCIuTe OCHOBHBIC
zagaun OO/I.

43. IMpunnun eauacTBeHHOCTH a0cTpakimu B OO/,

44. ITpunuun uaBepcuu 3aBucuMoct B OO/,

45. Ilpunuun emerepa B OO/,

46. ITpunuun noacrtanoku Jiuckosoit B OO/I.

47. Ilpunuun pazaenenus uarepgeiicor B OO/,

48. [TpuHuun anukandHocT 3apucumocteit B OO/,

49. Jlaiite onpenenenue rpaduueckomy moib30BaresibckoMy natepdeiicy nporpammsl (GUI).

50. bubmoteka Qt. Kimacc QApplication.

51. bubnmoreka Qt. Bumketsl. Kinacesr QLabel, QPushButton.

52. bubmoteka Qt. KomnonoBka BUpkeTOB. MeHeKephl KOMITOHOBKH.

53. bubnmoreka Qt. /{uanorossie okHa. Kimace QDialog.

54. bubmuoreka Qt. TexHONOTUS CUTHAIOB U CI0TOB. [IpUHITUII, CHHTAKCHC, IPUMEP HCTIOIH30Ba-
HUSL.

55. bubmuoteka Qt. ['maBHOe okHO mporpammebl. Kinacc QMainWindow. LleHTpaisHBIi BUIDKET.

56. bubnmuoreka Qt. I'maBHoe okHO nporpammsl. Kitacecst QMenu, QAction.

57. bubnunoreka Qt. ['maBHOE 0KHO TIporpamMmbl. [TaHeTn HHCTPYMEHTOB, KOHTEKCTHBIE MEHIO, CTa-
TYCHBIE€ CTPOKH.

58. bubmoreka Qt. Co3gaHue Mmoab30BaTeIIbCKUX BHIKETOB.

59. UucnenHsle MeTobl. MeTOMBI pelieHns CUCTEM JIMHEWHBIX ypaBHeHU. Meron I'aycca. Merton
I"aycca-KopnaHna.

60. Yucnennele MeTonsl. MeTonpl pelleHHs CHUCTEM JIMHEHHBIX ypaBHEHUI. MeToJ mpocThIX
WTEpaLnii.

3amaun a1 penieHus Ha sk3amene (1t cemectp):

1. Co3maiite kmacc Symbol. EqUHCTBEHHBIM CKpBITBIM (TMPUBATHBIM) 3JIEMEHTOM Kjacca Oyaer
CHUMBOJIbHAs iepemMeH-Has. Co3naiTe MeTo/l, KOTOPBIM CYUTHIBACT C KIIABUATYPhl 3HAUEHUE ATOW CUMBOJIb-
HOM nepemeHHOM. Co3gaiTe Me-ToJl, KOTOPhIM BEIBOAUT Ha 3kpaH koa ASCII 3Toii CMMBOJILHOM MEpEMEH -
HoH. [IpousmocTpupyiite paboTy METOIOB KJlacca B OCHOBHOM ITporpamMMme.

2. Co3paiite kiacc A_progr (apudmerndeckas nporpeccusi). CKpeITIMU (TTPUBATHBIMU) DJIEMEH -
TaMU KJacca OymyT:

NpoOHas epeMeHHast, IBJSIoNIascs MepBbIM YIEHOM MPOTPECCUM;

IpoOHas IepeMeHHast, SIBIISIONIAsICS Pa3HOCTHIO MIPOTPECCUU;

LIEJIOYUCIIEHHAs IEPEMEHHAs!, COJEPIKAILEe KOIMYECTBO YWICHOB IIPOTPECCUU;

MaccHUB APOOHBIX YHCEN, COACPIKAIIUI BCE YWICHBI IPOTPECCUHU.

Co3znaiite BCTPOEHHBIN METO], KOTOPBIA 3alOJHSAET MAaCCHUB YieHaAMHU apru(pMETHUIECKON mporpec-
CUU, B 3aBUCHUMOCTH OT IEPBOTO YICHA, Pa3HOCTH W HEOOXoauMoro konmuectBa wieHoB. Cosmaiite
KOHCTPYKTOp KJjlacca, KOTOpBIM B SIBHOM BHJE€ MHHUIMAIU3UpYyeT apupmernueckyro mnporpeccuto. Co-
31aiiTe MeTo, KOTOPBIK BHIBOJHUT HA 3KpaH apupMeTHyecKyro nporpeccuto. [Ipommmtoctpupyiite padoty
METOJIOB KJIacCa B OCHOBHOM IIPOrpaMMe.

3. Cozpnaiite kiacc G_progr (reomerpudeckas nporpeccusi). CKpbITBIMH (IIPUBAaTHBIMM) JIEMEHTA -
MU KJ1acca OyayT:
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IpoOHast IepeMeHHAsI, SBISIONIAsCS TEPBLIM YICHOM IPOTPECCUM;

IpoOHas nepeMeHHast, IBJISIONIasCcs YaCTHBIM ITPOrPECCUU;

LIEJIOYUCIICHHAs IEpeMEeHHas!, COJIEPIKaIlee KOTMYECTBO WICHOB MTPOTPECCUU;

MaccHB APOOHBIX YHCEN, COAEPIKAIIUI BCE UIEHBI IPOTPECCUH.

CozpnaiiTe BCTpOEHHBI METOJ, KOTOPBIM 3alOIHIET MACCUB YJIE€HAMH I'€OMETPUYECKOM Iporpec-
CUH, B 3aBUCHMOCTH OT MEpBOro 4jeHa, YaCTHOrO M HeoOXoauMoro komuyectBa wieHoB. Cosnaiite
KOHCTPYKTOp KJIacca, KOTOPBHI B SIB-HOM BHJE WHUIMAIM3HPYET apupMeTHdeckyro mporpeccuto. Co-
3/1aliTe METOI, KOTOPBIH BBIBOAMUT HA SKpaH apud-MeTnuueckyro nporpeccuto. [Ipommmoctpupyiite padoty
METOJIOB KJIacCca B OCHOBHOM IIpOrpaMme.

4. Coznarite kracc Compare. DieMeHTaMH Kjlacca OyAayT JBE IIEJIOUMCIICHHBIC TEPEMEHHBIE U
onHa jornuyeckas. Co-31aiiTe BCTPOEHHBIN METOJ, KOTOPBI CPaBHUBAET JBE LIEJIOUMCICHHBIE TIEPEMEH -
HBIE U B JIOTHUECKYIO IEPEMEHHYIO BO3BpAIIAET «truey, eciu 3HaueHHe NMepBOi epeMeHHON Ooblie 3Ha -
4yeHust BTopoil u «false» B mpotuBHOM ciyyae. Co3aaiTe METO/, BEIBOAAIIMM HA SKpaH pe3yabTaT CpaBHE -
Hus. [Ipownmoctpupyiite paboTy METOOB KJIacca B OC-HOBHOM ITporpamMme.

5. Coznaiite knacc Massive. DneMeHTOM Kiacca OyaeT MaccuB IpoOHBIX uncen. Co3naiite MeTo,
KOTOPBIN TMO3BOJISI-€T CUMTATh C KJIABUATYpPbI 3JIEMEHTHI JaHHOTO MaccuBa. Co3malTe METOl, KOTOPBIN
COpPTHUpYET ero 1o yobiBaHut0. Co3aiTe METO/, KOTOPBIM BBIBOAUT HA SKpaH dEMEHTH MaccuBa. [Ipow-
JTIOCTPUPYHTE pabOTy METOIOB KJIacca B OCHOBHOM ITporpamMmme.

6. Co3maiite kmacc Stroka. DnemeHTOM Kitacca OyaeT cMMBOJIBHBIN MaccuB. Co3maiiTe METOM, KO-
TOPBIM MO3BOJISIET CUATATh CTPOKY C KiIaBHaTyphl. Co3qaiTe METOM, PACCUUTHIBAIOIINN KOTUYECTBO CUM-
BOJIOB B CTpoKe. [leperpy3ute onepamnuto «<<» TakuM 00pa3oM, 4TOOBI BEIBOJ CTPOKHM Ha 3KpaH CTaJ BO3-
MO>KHBIM TIpH TIOMOIIH 00BekTa cout. [IpommrocTpupyiite paboTy METOIOB KJlacca B OCHOBHOM TTporpam-
Me.

7. Coznaiite kitacc D _massive. DieMeHTaMu Kilacca OyayT IEJIOYHCIICHHAs TIepeMeHHast, KoTopast
OTpesieNisieT pa3Mep MaccuBa (KOIMYECTBO DIIEMEHTOB MAacCHBa), U MacCuB ApoOHbIX umcen. Cosnmaite
KOHCTPYKTOpP, KOTOPBI/ B IBHOM BHUJI€ MHUIIMAIIM3UPYET MAaCCUB 3aJJaHHOT0 pazMepa. Cozmaite MeTo, KO-
TOPBIN MO3BOJISIET MEHATH pa3Mep MACCHBA B MPOLIECCE BHIMIOJIHEHUS porpaMmbl. Co3aiiTe MeTo, KOTo-
pBIN BBIBOJUT Ha AKpaH Bce AJIeMEHThl MaccuBa. [Ipousutoctpupyiite paboTy METOA0B Kilacca B OCHOB-
HOM IporpaMMme.

8. Co3maiite kiacc Rules. DnemenTom kiacca OyaeT cMMBOJIBHBIN MaccuB. Co3mainTe METo/, 103-
BOJISIFOLIUIM CYUTATh CTPOKY C KiaBuaTypbl. CozmalTe METO/, KOTOPBIM MPOBEPSIET COOTBETCTBUE BBEICH -
HOM CTPOKM MpaBuiiaM 3anmucH uaeHTudukaropos C++ u ciayyae HECOOTBETCTBHS BBIBECTH Ha SKpaH Hajl-
nuck «Data is incorrect», a B ciaydae co-otBeTcTBHs, BBIBOAUT «OK». [IpommirocTpupyiite paboTy MeTo-
JIOB KJIacca B OCHOBHOM IIPOrpamMMme.

9. Cozpaiite knacc Quad_eq(kBaapaTHoe ypaBHEHHE). DJIeMEHTaMM Kiacca OymyT TpH JIpoOHbIe
NIEpEMEHHbBIE, CO-JeprKaliie 3HaueHus1 K03(h(OULIMEHTOB MPH CTENEeHIX X U IpoOHas nepemMeHHasl, coaep-
JKalee 3HayeHue NUCKpUMH-HaHTa. Co3daiiTe KOHCTPYKTOP, KOTOPBIM B SIBHOM BUAEC MHHUIIMAIU3UPYET
KBaJI[paTHOE ypaBHEHHUE MO yKa3aHHbIM Kodduiuentam. Co3naiiTe BCTPOSHHBIM METO, PacCUYUTHIBAIO-
IIMH TUCKPUMUHAHT KBaJpaTHOro ypaBHeHUs. Co-31aiiTe METOJ, KOTOPbIN BBIBOJUT HAa IKpaH 3HAYCHUS
KOpHEH KBaJpaTHOTO ypaBHEHHUS WJIM BBIBOAUT coOoOIIeHre 00 omubke, eciu KopHel HeT. [Ipommtoctpu-
pyiTe paboTy METOOB Kjlacca B OCHOBHOM mporpamme. J[Js HaXOxX-JAeHUs KBaJpaTHOTO KOPHS BOCIIOJNb-
30BathCs PpyHkmen sqrt() u3 crangapTHon O6nbmmoTexu (dain math.h).

10. Cozpaiite kimacc M_system(cucrema u3MepeHuii). JeMeHTaMu Kinacca OyayT ApoOHas mepe-
MEHHasi, coJiepKallias MPoU3BOJILHOE YHCIIO, U CUMBOJIbHAS MEpEMEHHas!, OTBEYAIOIAs 32 PEXKUM PabOThI
KJ1acca, MPUHUMAIOIIAs 3Ha4e-HUus «m» Win «i». Co3maiTe KOHCTPYKTOP, KOTOPBIA B SBHOM BUJIC HHUIIU-
anu3uUpyeT 0OBEKT Kilacca Mo BBEACHHBIM BennunHaMm. Co3naiTe MeTo1, KOTOPBIA OCYHIECTBIISIET EPEBO/]
BBCJICHHOM BEJIWYMHBI U3 METPOB B JIOMMBI, €CIIM COOTBETCTBYIOLEH IIEPEMEHHON 3aJaH PEXKUM «M» U
U3 JIIOMMOB B METPBI, €CIIH 3aJ]aH PEXKUM «1», U BBIBOJUT HA 3KpaH pe3ynbraT. [Ipomtoctpupyiite pado-
Ty METOJIOB KJlacca B OCHOBHOM nporpamme. 1 aroiim = 0,025 m

11. Coznaiite knacc Katushka (karymka HuTOK). DiemMeHTOM Kiacca Oyaer panuyc karymku. Co-
3/1aiiTe BCTPOCHHBIE METO/bI pacyeTa JJIMHBI OKPY>KHOCTH KaTYIIKU U TUIOHIAJN COOTBETCTBYIOILIETO KpY -
ra. Co3nmaiite MeTO/I, KOTOPBIA B 3aBUCUMOCTH OT BBEJICHHOU JJIMHBI HUTKH PACCUUTAET HEOOXOAMMOE KO-
JUYECTBO €€ MOJIHBIX BUTKOB BOKPYT Ka-TYIIKH (JJIMHA HUTKU BBOJUTCS U3 OCHOBHOM MPOTPAMMBbI) U BbI-
BEJIET Ha DKpaH pe3ynbTart. [[ponsmrocTpupyiite paboTy METOIOB Kilacca B OCHOBHOM ITPOrpaMMme.
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12. Co3paiite knacc Student. DnemeHTamu kiacca OymyT Bo3pacT, 1o, (akyabTeT 1 HOMep IpyIi-
Bl CTYZICHTA, a TaKXKe CTPYKTypa, coJeprKalias Tpu mouis: ums, haMuius, otuecTBo cryaenta. Cosnairte
METO/, TO3BOJISIFOIIMNA CUMTATh C KJIIAaBHATyphl 3HAUEHUS BCEX JIEMEHTOB Kilacca. Cozfaiite MeTo, BbIBO-
JSIIMA Ha 9KpaH KapTOUKY CTYJAEHTA: 3HaYCHUs BCEX €ro ayeMeHToB. lIpommmtocTpupyiite paboTy MeTo-
JIOB KJIacca B OCHOBHOM MpOrpamMme.

13. Omumure cTpykTypy Zritel, comepskamtyio Tpu mosst: ums, pamunms, ordyectBo. Co3naiite
KkJjacc Zal(3putenbHelii 3a1). DneMeHTaMu Kilacca OyayT KOJTMYECTBO PSIIOB U KOJHMYECTBO MECT B OHOM
psny 3aia. A Taxke AByMEpHBINM MaccuB CTPYKTyp Zritel. MHaekch MaccuBa — 3TO HOMEP psiia 1 HOMED
MecTa B 3puTenbHOM 3aje. Co3maiTe KOH-CTPYKTOp Kilacca, KOTOPbIM B SBHOM BUE MHULMAIU3UPYET 3a51
3ajaHHOTO pazmepa. CoznaiiTe MEeTOI, O3BOJISAIO-IIUNA IPUCBOUTH MECTY UMsI, (PAaMUITUIO U OTYECTBO 3pHU-
tena. Co3faiiTe MeTo], BBIBOJMIIMI HA SKpaH UM, GaMHIIUIO U 0TYeCTBO 3puTeiis. [Ipoummtoctpupyiite
paboTy METOOB KJlacca B OCHOBHOM MporpaMMe.

14. Coznaiite knacc Rectangle (mpsiMoyronsHUK). DIeMeHTaMH Ki1acca OyayT JUIMHBI IBYX CTOPOH
npsiMoyrosibHuKa. [leperpysute onepamuo CiIoXeHus JUIsl JaHHOTO Kilacca TaKUM 00pa3oM, YTO MPH CIIo-
KEHUU JIBYX 00BEKTOB Rec-tangle AIMHBI COOTBETCTBYIOIIMX CTOPOH OyayT cymmupoBaThes. [leperpysu-
T€ OIEpalMio BHIYMTAHMS Ul JAHHOTO Kjacca TaKUM OOpa3oM, UYTO MPHU BBIYUTAHUU OIJHOTO OOBEKTa
Rectangle u3 npyroro, JUIMHBI CTOPOH MEPBOTO MPSIMOYTOJbHHUKA OyIyT BBIYMTATHCS U3 JUIMH COOTBET-
CTBYIOIIIUX CTOPOH BTOpOTO. [IponmocTpupyiiTe paboTy METOJIOB Klacca B OCHOBHOM MpOrpaMMme.

15. Co3paiite kmacc New_year. DIIEMEHTOM JaHHOTO Kjacca OyleT IeIOUMCIeHHas TIepeMeHHas,
cozaeprkaias konu-uectBo aHer 10 Hooro 'oma. Co3gaiiTe KOHCTPYKTOP Kjacca, apryMEHTOM KOTOPOTO
OyHeT sSBIATbCA JaTa (IeHb M MECSIl) U KOTOPBIA OYyJIeT pacCUMThIBaTh KOIMUECTBO 1HEH 10 HoBoro roma
WCXO/s U3 3TOM Aathl. [IponsumrocTpupyiite paboTy METOIOB Kilacca B OCHOBHOM IIPOrpaMMme.

16. Coznaiite kiacc Account (cyer). DieMeHTaMU JAaHHOTO KJiiacca OyayT TpU APOOHBIE NIEpeMeH-
HBbIE: OJ[HA JJISl XpaHEHUs TEKYIEro ocTaTka Ha cueTe, BTopas Ul XpaHeHUs MH(GOpManuu o BCeX I0-
CTYIUICHUSIX Ha CYET, TPEThs JUIs XpaHeHHs WH(POpMALUU O BCeX pacXoaHbIX omepanusax. Cozmaiite me-
TOJI, TIO3BOJISIFOIIMI TIOTIOTHATH CUET (YBETUYUTh TEKYIIUH OcTaToK). Co3maiiTe METOJ, MO3BOJISTFOIITUI
CHATb CPEJCTBA CO cyeTa (YMEHBLIUTh TeKyIIUU ocTarok). Co3naiiTe MeTo, BHIBOASIIMIM Ha SKpaH BCeE
TPHU MapaMeTpa cyeTa: TeKyIUMH OCTaTOK, BCEe NMOCTYIHMBIINME U BCe CHAThIE cpeacTna. [leperpysure one-
paltIo CIOXKEHUSI TAKUM 00pa3oM, YTOOBI IPU CIIOKEHUH ABYX OOBEKTOB Kilacca Account yBeINUMBAIICS
TEKYIIUH OCTaTOK PE3YJIbTUPYIOLIErO CYETa U MPHU 3TOM YBEIWYMBAJIUCH BCE MOCTYNMBIINE CPEACTBA HA
pe3yabpTUpytomeM cueTy. [IpormrocTpupyiite paboTy METOIOB KJTacca B OCHOBHOM IIporpamme.

17. Coznaiite kinacc Pizza. DnemenTamu kinacca OyayT JuamMeTp MHIIBI B CM U CTOUMOCTD KBaJI-
patHoro cM nuuubl. Co3faiiTe BCTPOEHHBIM METOA, pPAcCUMTHIBAIOIIMK IuIomans nuuiel. Co3paiite
BCTPOEHHBIN METOJ, PACCUNUTHIBAIOIINN CTOMMOCTh MUIIBI UCXOS U3 €€ IUIOMAAU U CTOUMOCTH OJHOTO
KkBajpaTtHoro cM. Co3naiiTe KOHCTPYKTOp Kjlacca, KOTOPBI B IBHOM BUJE MHULMAIM3UPYET MULILY C 3a-
JTAHHBIM JIMAMETPOM M CTOMMOCTBIO OAHOrO KBajapaTHOro cM. CozmalTe METOJ, BBIBOIAIIMI Ha SKpaH
CTOMMOCTH IUIIIBIL. [leperpysure omnepanuio CloXeHUsI TAKUM 00pa3oM, 4TO TMPHU CIOKEHHH JIBYX 00BEK-
TOB Kiacca Pizza pe3ynbraTtoMm OyaeT cymMmapHasi CTOUMOCTb IBYX nuilil. [Ipousttoctpupyiite paboty me-
TOJIOB KJIacca B OCHOBHOH MpOrpamme.

14.1.3. Tembl KOHTPOJILHBIX pPadoT

[Tpumep Ounera KOHTPoIbHOMN paboThl Nel:

1. Jlornueckue onepanuu B a3bike C++, 3anuck, npuopureTsl. Tun qaHHbIx bool.

2. Kak ¢ momoripio porpammel C++ HalTH, KakoMy CHMBOITY cooTBeTCTBYeT Koxt ASCII 887

3. OnumMre onepaTopsl HUKIA B A3bIke C++. (CHHTAKCUC, IPUHLUI pabOThI, IPUMEPHI)

4. 3apaya: HanucaTh porpaMmy Ha si3pike C++, KoTOopasi BBIBOAUT Ha 3KpaH nepsbie N 4JIeHOB M0-
cienoBarenbHocTH PuboHayun. [1epBolil wieH nocienoBaTeabHOCTH U N CUMTATh C KJIaBHATYPBHI.

[Tpumep OuneTa KOHTPOIbHON paboThl Ne2:

1. Yto o3HauaeT cneayromias 3amuch: char string[25]? Jlns dero mnpeaHa3sHaueH 3JIEMEHT
string[24]?

2. IlpuBenuTe npuMep CTpYKTyphl. B ueM npuHIMIIMANBHOE OTIIMYUE CTPYKTYpPBI OT MaccuBa?

3. Yrto nepenaercst B naMsATh KOMIIbIOTEpA, KOIZa B MpOrpamMme OOBSBISETCS MACCUB JaHHbBIX?
IIpuBenure npumep.

4. 3agaua: [Ipenmonoxum, uto treacle siBmsercs MmaccuBoM u3 10 mepemennsix Tuna float. Omnpe-
JIeNuTe yKa3aTelb, KOTOPBIM YKa3bIBaeT Ha MEPBBIN 7€MEHT MaccuBa treacle, 1 ncnosib3yiTe yka3aTeib
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AJId BbIBOJA IICPBOI0 U MOCJICAHETO 3JICMCHTOB MaCCHBa.

14.1.4. Tembl OIPOCOB HA 3aHATHAX

Pemienue cuctem NTUHEHHBIX anredOpanyeckux ypaBHEHUI.

0O0630p coco0OB pelIeHHus CUCTEM JIMHEHHBIX ypaBHeHu# ¢ nomoiusio OBM. Meron Kpamepa,
metoz ["aycca, nrepaunonHsie MeTopl. CpaBHEHHE METOI0B. AJroputM Metoja ['aycca ¢ BbIOOpOM IiiaB-
HOTO JIEMEHTA.

YuclieHHOE pelIeHNE HEJIMHEWHBIX YPaBHEHUN.

OO0m1ast XxapakTepuCTHKa 337yl - KJIacCU(UKaLUs ypaBHEHHMA, METOABI M ATAIlbl UX pelIeHus. 3a-
Jlauu OTJeJIEHUSI KOpHEH U yTOUHEHHUE UX 3HaueHU. MeTo/| IMXOTOMUM JJIsl pellieHus 3a/1a4 OT/IEICHUS U
yTOuHeHMs KOopHed. MccnenoBanue noeneHus (PyHKUMU B MHTEpBajie OTAENICHHUs KOpHs. MeToasl Xopn,
KacaTeJIbHbIX, METO UTepaluii, KOMOMHUPOBAaHHBIA MeTo/l. CpaBHEHHE BO3MOKHOCTEH pa3IMuHbIX METO-
JIOB YTOYHEHHUSI KOPHS.

YucneHHble METOABI HHTETPUPOBAHMUS.

MeTtozp! MpsAMOYroiabHUKOB, Tpaneuuid 1 Cumiicona. Meron I'aycca. OLeHKH TOUHOCTH BBIUUCIIE-
HUSI MTHTETPAJIOB U UX CBS3b C 3a7a4eil MHTepNOSIMY (PYHKIUU. ATaNTUBHBINA alITOPUTM.

Pemenue 0ObIKHOBEHHBIX UG GEpEeHIINATBHBIX YPAaBHEHHUH.

Tunbl 3a1a4 1715 00OBIKHOBEHHBIX Ju(depeHInaIbHbIX ypaBHeHH. MeTtoapl Diinepa u Pynre-Kyr-
ThI B 3a1a4ax Komm. CpaBHEHHE METOOB.

HauanbHble cBeneHus o si3pike C++.

Hctopus BozHukHOBeHus1 C++. [Ipeumymectsa C++. Kommentapuu B s13b1ke C++. 3HAaKOMCTBO C
IIPENPOLIECCOPOM, 3arojJOBOYHBIMU (paiimamu, npoctpancTBoM uMeH. Dynkuusa main(). OOBEKTH cin U
cout. CuMBOJ HOBOM cTpoku. OnepaTopbl 00bsIBICHUS U NiepeMeHHble. Oneparop npucBanBaHus. OyHK-
uu. OyHKIMY ¢ BOo3BpalaeMbIM 3HaueHueM. OyHkuuu 0e3 Bo3BpaiaemMoro 3HaueHus. [Iporotun ¢pyHk-
un. @opmMat onpeneneHust GyHKIUH. 3aroJoBOK (PyHKIIUU.

ba3oBble TUIIBI TaHHBIX.

[Tepemennsie. Mmena nepemenssix. Llenouncnennsie Tumel ganHbix(short, int u long). Llemoumnc-
JeHHbIe KOHCTaHThI. Omnpexnenenue tumna KoHcTaHThl B C++. Tun manseix char. Koncrantel tTuma char.
Tun nanaeix wchar t. @yHkuus-snement: cout.put(). Tumbl gaHHbIX 06e3 3Haka. Tun nanHbeix bool. KBa-
nmudukarop const. Uucna ¢ muaBaromeid Toukord. TUTIBI JaHHBIX ¢ IUIaBaroIie Toukoi. KoHcraHTh! ¢ mia-
Batomiel Toukoil. Apudpmernyeckue onepauuu szbika C++. Ilpuopurer onepauuii U acCOLUATUBHOCTD.
PasnoBugHOCTH onepauuu aenenus. Onepanus feiaeHus no Moayio. [IlpeodpazoBanus TUIOB 1aHHBIX (B
BBIPQKCHUSIX U IIpU IIpUcBauBaHun). [IpuBeneHne TUIoB.

[Tpon3BOAHbIE TUIIBI TaHHBIX.

Maccusbl. Ctpoku. CtpouyHo-opueHTHpoBaHHbIH BBOA: getline() u get(). CtpykTypbl. MaccuBsl
cTpykTyp. CTpyKTYpbl U pazpsaabie nois. O0benunenus. [lepeuncnenus.

VYka3zarenu u JMHAMHUYECKasl IaMSATh.

Vkazarenu. OObsiBICHHE U MHULMANU3aLus yka3ateneil. Oneparop new. Oneparop delete. {una-
MHUYECKHE NepeMeHHble. JIMHaMu4ecKre MacCUBbI. YKa3aTellu, MacCUBBI U apupMeTHKa yKa3aTenen. Yka-
3aTeNy U CTPOKU. J[MHaMudeckue CTpyKTypbl. ABTOMaTudeckas, CTaTH4eckasl 1 CBOOOHASI TaMSATh.

L{MKIBI ¥ BBIpA)KEHUS CPABHEHUS.

[Mukn for. Oneparops! nHKpeMeHTa (++) u nekpemenTa (--). KomOnMH1poBaHHbBIE ONIEpaTOphl MpH-
cBauBaHus. CocTaBHbIe oneparopsl win 610ku. Oneparop "3ansTast" (UM TONOJHUTEIbHBIE CHHTaAKCHYE-
ckue npuembl). Boipakenus cpaBHenus. CpaBHenue crpok. Llukn while. IlceBnonumsl tunos. Hukn do
while. Bio)xeHHbIE LIUKIIBI U IByMEPHBIE MAaCCHUBBI.

Knaccel namsiTi, 1uana3oHbl 10CTYIIA U CBSI3bIBAHUE.

ABTOMaTuyeckas namsaTb. ABTOMaTu4ecKHe rnepeMeHHble u pabora co crekoM. [lepemenHble THIIA
register. Cratnueckuii kjacc namsitu. BHemrnue nepemeHHbsie. Momudukarop static (JIokajgbHBIE TIepe-
MeHHbIe). CBs3bIBaHME W BHEIIHHE nepeMeHHble. CrenndukaTopbl KiIaccoB mamsTH: const, volatile u
mutable. Knaccsl mamatu u gynkuuu. f3bpikoBoe cBsizbiBaHue. Kitacchl mamMsTH U AMHAMUYECKOE pacipe-
nenenue. IIpoctpancrsa umeH.

OOBeKTHI U KIIACCHI.

Konnenuus knacca. Onpenenenue u peanusanus kiacca. OOMe 0CTyHbIA U IPUBATHBINA JOCTYI
K KJaccy. DJeMEHTHI JaHHBIX- Kiacca. Metoapl kinacca (pyHkuuu-3nemMeHTs kiacca). Co3maHue U HC-
10JIb30BaHUE 00BEKTOB Kiacca. KOHCTPYKTOpBI U AecTpyKTOpH! Kilacca. DyHKIMHU-3/IeMeHThI const. Yka-
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3arens this. Co3ganue MaccuBoB 00BEKTOB. JlMana3oH J0CTyma K Ki1accy. AOCTpaKTHBIC THUIIBI TaHHBIX.

Knaccel u nuHaMuyeckoe pacnpeeneHue maMsTy.

[TpuMmeHeHre MeToja TMHAMUYECKOTO paclipeieICHHs MaMsTH JUIsS SJIEMEHTOB Kiacca. HessBHbIE U
SBHbIE KOHCTPYKTOPBI KomupoBaHus. HesiBHbIE U SBHbBIE MeperpyKeHHbIe orepaTopbl npucBoeHus. Ilo-
CJIeIOBATEIbHOCTh JCHCTBHI MPU MCIIOIH30BAHUH KOHCTPYKTOpA new. Vcrmonp30BaHme 3IEeMEHTOB Kilacca
static. Mlcmonp3oBaHue ykaszaresnei Ha OOBEKTHI.

Hacnenosanue kiiaccos.

HacnenoBanue B kauecTBe OTHOMICHUS is-a. OOIIEA0CTYITHOE HACIeJOBAaHUE KJIACCOB. 3alHIICH-
HBIA qocTyn. CIUCKK MHUIMAIM3aTopa KOHCTpyKTopa. [IpuBeneHre BBepx U mpuBeAcHUE BHHU3. Bupry-
ajpHBIC (DYHKIIMU-DJIEMEHTH. PaHHee (cTaTWdeckoe) W TO3/JHee (IMHaMHU4YecKoe) cBs3biBaHHE. [lomHO-
CTBIO BUpTyaJibHbIE PYHKIMH. PaboTa ¢ MeTo10M 00IIEAOCTYITHOTO HACIEOBAHHUS.

[ToBTOpHOE UCITOIB30BAHUE TPOrPAaMMHOT0 Kozia B C++.

OtHomenus has-a. Kimaccbl ¢ o0ObekTamMu-371eMeHTaMHu (BKIIIOUeHHE). YacTHOE U 3alllMIICHHOS Ha-
cinenosanue. Co3manne madioHOB KiaccoB. Mcmonp3oBanue madioHOB KiaccoB. Coenuann3alvy Ia-
0710HOB. MHOXKECTBEHHOE HACTIeI0BaHUH. BupTyanpHbie 6a30BbIe KIACCHI.

JpyxecTBeHHbIE KOHCTPYKIIMH U UCKITIOYECHUS.

JpyXecTBEeHHBIE KIIacChl. MeToabl IpYKECTBEHHBIX KIIAacCOB. BiioskeHHbIE Kitacchl. I'enepupoBa-
HUE UCKITIOUeHUH, O0J1oKkH try u catch. Kimaccsl nckmouenuii. budnumorexka RTTI. Oneparopsr dynamic_cast
u typeid. Onepatopsl static_cast, const_cast u reinterpret cast.

Knacc string u ctangaptHas 6ubinoTeka mabJoHOB.

Crannaptabiii knace s3bika C++ string. [labmon auto ptr. CrangaptHast OubaroTeka mabiIoHOB
(STL). Knaccoi-xonteiinepsl. Utepatopsl. O0beKThI-PyHKINHN (PyHKTOPHI). Anroputmbl STL.

BBo/BeiBOA maHHBIX B paboTa ¢ daiimamu.

BBon u BbIBOA maHHBIX ¢ Touku 3peHUs: C++. CeMeiicTBO KimaccoB iostream. IlepeHanpaBnenue.
Mertons! knacca ostream. dopmatrpoBaHUe pe3ynbTaToB BhIBOAA. Metozpl kiacca istream. CocTosHUS
noTtoka. DainoBelii BBOJ/BEIBOA. Mcnonb3oBanue kimacca ifstream myist BBoga (aitnos. Mcmonb3oBanue
kJacca ofstream s BeiBoga aitno. VMcmonb3oBanue kiacca fstream it 0THOBPEMEHHOTO BBOJIA/BBIBO-
na gaitioB. OO6paboTKa mapaMeTpoB KOMaHAHOW CTpokH. JIBowuHble (aitibl. [Ipon3BOIBHBIN AOCTYI K
¢aitny. Buyrpennee ¢popmaTupoBaHue.

bubmoreka Qt. B3anmopelicTBue BHIKETOB. MeXaHW3M CUTHAJIOB U CJIOTOB.

BsaunmoneiictBue BumxeroB. OOMeH uHdpopmarmei, 06padoTka coObITHI. MeXaHH3M CUTHAIOB U
cnotoB. CuHrakcuc, npasuia npuMenenusi. Makpoc Q OBLECT. Co3nanue mosib30BaTe€IbCKUX BUIKE-
toB. [Toaxonel, peanuzanus. OyHKIUH-00paOOTIHKH COOBITHH.

bubmmoreka Qt. Co3gaHue TMaTOTOBBIX U TVIABHBIX OKOH MPOTPAMM.

JlnasoroBsie U IMIaBHBIC OKHA MporpaMMbl. CTpYKTypa, KOMIIOHEHTHI Tpadudeckoro uurepdeiica.
Kiacc QAction. Menro mporpammel. [Tanens nactpymenToB. KoHTekcTHOE MeHIO. CTpOKa COCTOSHUSA.

Bubnuoreka Qt. Bo3MoxHOCTH pa3pabOTKH CETEBBIX NMPHIOKECHUH.

HoxymenTtarus Qt. [Ila6nonsr nmpoektoB st Qt Creator. Peanuzanust mpotokona TCP B Oubmmote-
ke Qt. [Ipumep ceTeBOro nMpuiIokeHus 00OMeHa TeKCTOBBIMU COOOIIEHUSIMU TI0 JIOKAJTLHOU ceTH

BBenenue B apXUTEKTYpy BBIYUCIUTEIBHBIX CUCTEM U ONEPALIMOHHBIE CUCTEMBI.

OmnepanoHHbIE CHUCTEMBI TIepCOHANBHBIX KoMmbioTepoB (cemerictBa OC Windows u OC Unix u
Linux). ®yHkiuu onepanroHHbIX cucteM. Obecnedenne nHTepdeiica momp3oBarens. Opranusaius u 00-
ciyxuBaHue (aiisoBoil cuctemsl. ObecrieueHre B3aUMOICHCTBHS C anmapaTHbIM obecriedyeHnem. O0ciy-
’KUBaHHE KOMITbIOTEPA.

ba3bl maHHBIX U CUCTEMBI yIIpaBICHUS 0a3aMu JaHHBIX.

Ob6mee nousatue o 6a3ax AaHHbIX. OCHOBHbBIE MOHSATHUS CHCTEM YIpaBieHHs 0a3aMu JaHHBIX U
OaHKaMH 3HAHHIA.

KomnbroTepHbie BUPYCHI.

Knaccudukamus u xapakTepucTika KOMIBIOTEPHBIX BUPYCOB . IlyTH pacrpocTpaHeHUs] BUPYCOB.
[Tpodunaktuka 3apakeHusi. Pabota ¢ aHTUBUPYCHBIMU ITPOrpaMMaMH, JIEUEHHE 3apakeHHBIX (ailioB

[TpukmagHoe mporpaMMHOE oOecTrieueHrne O0IIero Ha3HAYCHUS.

OcHoBHbIE NTAaKeThl MPUKIAAHBIX porpaMM. OducHble npuaoxkeHus. TeKCTOBbIE pEeAaKTOPHI U pe-
JAKTOPbI ANEKTPOHHBIX Tabmull. KomnbrorepHas rpaduka. PactpoBast u BekropHast rpaduka. ['paduue-
CKHE PEelaKTOPHI.
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14.1.5. Tembl JOMAIIHUX 3aJaHAN
* [IporpammupoBaHue 3a/1a4 BEIOOpa U COPTUPOBKH;
* Perienue cuctem ITMHEHHBIX anreOpanuecKux ypaBHEHHIA;
* YHclIeHHOE PeIICHUE HEJTUMHEUHBIX YPABHEHUI;
* UnicrieHHbIe METO/Ibl MHTETPUPOBAHMS;
* Perrenrie 0OBIKHOBEHHBIX MU (QEepeHIINATBHBIX YPaBHEHUI;
* Metoapl 00pabOTKH SKCIIEPUMEHTANIBHBIX JaHHBIX;
* AnropuTMUYecKoe U 00bEKTHO-OPHEHTUPOBAHHOE MPOTrpaMMHUpOBaHue Ha si3bike CH++;
* Pa3pabotka rpaduueckoro mons3oBarensckoro uaTepdeiica B cpene Qt Creator/Qt Designer;
* Marematuueckue makersl MathCAD, Matlab;
+ JlokanbHbie U riio0anbHeie cet DBM, nHdopmarmonHas 6e301macHOCTb.

14.1.6. Bonnpocbl Ha caMONIOATOTOBKY
O61ue Bonpocsl HUHPOPMATUKU
Mopgenu pemieHus (yHKIMOHATIBHBIX U BBIYMCIUTEIbHBIX 33134
S3bIKK ¥ cUCTEMBI IPOTPAMMUPOBAHMUS
OmnepaloHHbIE CUCTEMBI, 0a3bl JAHHBIX U JOKAIbHBIE CETH

14.1.7. Temsbl pac4yeTHBIX padoT
Pemenue cuctem anredpanyeckux ypaBHEHHUI
HucneHHoe pelieHUe HEIMHEUHBIX YPaBHEHUU
YucneHHoe penieHne CUCTEMbI JTMHEUHBIX YPABHEHUI
UucneHHble METObl UHTETPUPOBAHUS
YucneHHoe penieHne 0ObIKHOBEHHBIX AU depeHInaIbHbIX YpaBHEHHH

14.1.8. Tembl KypcOBBIX POEKTOB / KypCOBBbIX padoT
* Boruncnenue kodgduurenTa ommdoK HUPPOBOH CUCTEMBI TIepeiadun
* Briuuciienue MoJI0BOTO pacipeielieHus ONTHYECKOro BOJIOKHA
* Boruncnenue 1upakiimoOHHOTO CBETOBOTO OIS
* Pemienus nucnepcMOHHOTO ypaBHEHUSI MHOTOMO/IOBOTO BOJIOKHA
* Briuucnenue sueprerudeckoro 6romkera mudposoit BOCII
* Cratuctuueckas 00paboTKa SKCIEPUMEHTAIbHBIX TaHHBIX
* Berunciienue onpenenureneit merogoM Iaycca
* CrutaiiH-annpoKCUMalns, HHTEPIONSALUS U SKCTPATIOISAIIHS
* Pemenue nuddepeHanbHbpIX ypaBHEHUNH MeToIoM Ditiepa
* Pemienrie cucteM HEJTMHEWHBIX YPaBHEHHUN
* Onepanuu ¢ MaTpuLaMu
* [IporpammupoBanue uarepdeiica COM nopra
* [IporpammupoBanue unrepgeiica LPT nopra
* [IporpammupoBanue uarepdeiica nopra USB
* ba3a gannpix Ha ocHoBe CYBJI MS Access
* baza nanubix Ha ocHoBe CYBJl MySQL
* Coznanue Web-caiita
* Co3aHue CeTeBbIX MPUIIOKEHUN
» CozfiaHne NpUIIOKEHUN JJ11 MOOMIIBHBIX YCTPOMCTB.

14.2. TpeOoBaHuS K OLIEHOYHBIM MaTepPHAJIAM ISl JIUI ¢ OTPAHUYEHHBIMH BO3MOKHOCTAMMU
310POBbSl 1 HHBAJIUI0B
Jnst mu ¢ orpaHMYeHHBIMU BO3MOKHOCTSIMU 3I0POBbSI 1 MHBAJIUJIOB MPEIYCMOTPEHBI JOTOIHU-
TEJbHBIE OLIEHOYHBIC MaTepPHUAIIbI, IEPEUEHb KOTOPBIX YKa3aH B Tabnuie 14.
Tabnuna 14 — JlonomHUTEIPHBIE MaTepUalibl OIICHUBAHUS JIJISL JIUI] C OTPAaHUYEHHBIMHA BO3MOXXHOCTSIMHU
310POBbsI U HHBAJIUJIOB

Kareropuu Bubl TOMOTHUTEIHHBIX OIEHOYHBIX @DOpMBI KOHTPOJISI K OIICHKH
o0yJaronuxcs MaTepuaioB pe3yabTaToB 00yUEHUS
C mapymenussmu | TecThl, TUCHMEHHBIE CAMOCTOSTEILHBIC [IpenmyIecTBEHHO TUCEMEHHAS
ciyxa paboThl, BOIIPOCHI K 3a4ETy, poBepKa
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KOHTPOJIbHBIE Pa0OTHI

C napyueHusMu
3peHUs

CobecenoBanue 1o BOIpOcaM K 3a4eTy,
OIIPOC 10 TEPMHUHAM

[TpenMyIIeCTBEHHO yCTHAs IPOBEPKA
(MHIMBUAYATIBHO)

C HapymeHHIMHU
OIIOPHO-
JIBUTATEIILHOTO
anmnapara

Perenne qucTaHIIMOHHBIX TECTOB,
KOHTPOJIbHBIE Pa0OTHI, MUCbMEHHbIE
CaMOCTOSITeNIbHbIE pabOThI, BOIPOCHI K
3a4eTy

[Ipenmy1ieCTBEHHO TMCTAaHIHOHHBIMU
MeTOonaMH

C orpaHMuYeHUSIMH TIO
o0IIeMe TUITUHCKUM
MOKa3aHUSIM

TecThl, MMCbMEHHBIE CAMOCTOSTEIIbHbIE
paloThl, BONIPOCHI K 3a4eTy,
KOHTPOJIbHBIE Pa0OThI, YCTHBIE OTBETHI

[Ipenmy1iecTBEHHO IPOBEPKA
METO/IaMH UCXOJIS U3 COCTOSIHUS
o0y4Jaromierocst Ha MOMEHT ITPOBEPKU

14.3. Meroauuyeckne peKOMEHAAUMH M0 OLEHOYHBIM MAaTePHAJIaM JJIf JIMI C OTPAHUYEHHbIMU
BO3MOKHOCTSIMM 310POBbSI M HHBAJIU/I0B

Jnis nun ¢ orpaHMYEHHBIMU BO3MOXKHOCTSIMHU 37I0POBbSl M1 MHBAJIMJOB IpPEIyCMaTpUBAETCS J10-
cTynHas (hopMma MpeaoCTaBICHUS 3aJaHUH OLICHOUYHBIX CPEJICTB, @ UIMEHHO:

- B IeyaTHou (opme;

- B [e4aTHOU (hopMe C YBETUUECHHBIM LIPUPTOM;

- B (hopMe INIEKTPOHHOTO IOKYMEHTA;

- METOJIOM UTEHHUSI ACCUCTEHTOM 3aJIaHUs BCIYX;

- MIPeIOCTaBJICHUE 3aJJaHUs C UCIIOB30BAaHUEM CYpIOTIEPEBOIA.

Jlumam ¢ orpaHMYEHHBIMH BO3MOXKHOCTSIMU 3[I0POBBSl MU MHBATUAAM YBEITUYMBACTCA BpeMs Ha
MOJITOTOBKY OTBETOB Ha KOHTPOJIbHBIE BONPOCHL. i1 TakKMX 00y4aroImuXxcsi MpeIycMaTpruBaeTCsl TOCTYII -
Hasi opMa MpeoCTaBICHUS OTBETOB Ha 3aJjaHUs, 2 UMEHHO:

- MMCbMEHHO Ha Oymare;

- HaOOp OTBETOB HA KOMITBIOTEPE;

- HaOOp OTBETOB C UCTIIOJIH30BAHUEM YCIIYT ACCUCTECHTA;

- IIPEJICTaBICHUE OTBETOB YCTHO.

[Tpouenypa oneHUBaHUS Pe3yJIbTATOB OOYUYEHHUS JIUI] C OIPAaHUYEHHBIMH BO3MOXHOCTSIMU 3710PO-
BbSl 1 MHBAIHJIOB 10 AWCIMIUTMHE MPEAyCMATPUBAET MpeAocTaBieHne nHdopmanuu B popMax, afanTu-
POBaHHBIX K OIrPaHUYCHUAM HUX 310POBbS U BOCIIPUATHA I/IH(bOpMaHI/II/IZ

JIst Jid1 ¢ HAPYLIeHUSIMH 3PeHus:

- B (hopMe AJIEKTPOHHOTO IOKYMEHTA;

- B Me4aTHOU (hopMe yBETUISHHBIM MIPUPTOM.

JIJist JiM1L ¢ HAPYIIEHUsIMU CJIyXa:

- B (hopMe AJIEKTPOHHOTO IOKYMEHTA;

- B Ie4aTHOU opme.

JlJis1 JINI ¢ HAPYIIeHUSIMU ONIOPHO-ABUIaTeIbHOIO ANNapaTa:

- B (hopMe FJIEeKTPOHHOTO IOKYMEHTA;

- B IIe4aTHOU hopme.

HpI/I HGO6XOI[I/IMOCTI/I JJI JIAL € OTPpaHUYCHHBIMU BO3MOKHOCTAMU 30J0POBbA U MHBAJIMJ0B IIPOIC-
Jypa OLIEHWBAHUS PE3yIbTaTOB O0yUEHHSI MOKET POBOIUTHCS B HECKOIBKO 3TAIOB.
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