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JINCT COI'TTACOBAHU A

Pabouas mporpamma AUCIUIUIMHBI COCTaBJICHA C y4eTOM TpeOoBaHUHU (enepaabHOTO Trocynap-
CTBEHHOTO 00pa3oBaTeNbHOTO cTaHaapTa Bhiciiero oopazoBanus (CPI'OC BO) no HampaBiieHHIO MOATO-
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JloueHT Kadeapbl CBEpXBbICOKOYA-
CTOTHOW M KBaHTOBOM PaJUOTEXHUKHU
(CBYuKP) A. 1O. Tlonkos
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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-
MaTuKa.

[TocnenyromumMu AUCUUITIMHAMY SIBISIFOTCS:: MozenupoBaHie MUKPOBOJIHOBBIX YCTPOMCTB U aH-
TeHH (I'TIO-2), OcHOBBI OCTPOEHUSI KOMIIBIOTEPHBIX ceTell, OcHOBBI Teopuu neneil, [IpakTuka no nomy-
YEHHIO TIEPBUYHBIX NPOPECCHOHATBHBIX YMEHUI W HaBBIKOB, B TOM YHCJI€ NMEPBUYHBIX YMEHHHA U HaBbI-
KOB HayYHO-HCCIIEIOBATENIbCKON JIesTeNbHOCTH, [IpoekTHpoBaHNe MUKPOBOJIIHOBBIX YCTPONCTB U aHTEHH
(T'TIO-4), Pannorexnndeckue nenu u curHaisl, Llndposas o6padotka curnanos, Uupopmarika.

3. TpeOGoBaHus K pe3yJbTATAM OCBOCHUS JUCIUIIMHBI

[Tpouecc n3yueHus: AMCUUILIMHBI HANpaBjieH Ha (POPMUPOBAHUE CIEAYIOIIUX KOMIIETEHIUH:

—  OIIK-6 cnocoOHOCTh OCYIIECTBIATH MOMCK, XpaHEeHUe, 00pabOTKy M aHaIu3 HH(POpPMALIUU U3
pa3IMYHBIX UCTOYHUKOB U 0a3 JaHHBIX, IPEACTABIATh €e B TpeOyeMoM (opmaTe C MCIOIb30BAaHUEM HH-
(OopMaIMOHHBIX, KOMIBIOTEPHBIX U CETEBBIX TEXHOJIOTHUI;

—  OIIK-9 cnocoOHOCTBIO MCIIOJIB30BaTh HABBIKK PAa0OTHI ¢ KOMITBIOTEPOM, BIIa/eTh METOIAMU
MH(GOPMAIIMOHHBIX TEXHOJIOTUH, COOII0JaTh OCHOBHBIE TPeOOBaHUs HH(POPMAIIMOHHOM 0€3011aCHOCTH;

B pesynpTare u3ydeHus: IUCHUIIIMHBI 00YyJatOIUNACS TO0JIKEH:

— 3HaTh * COBPEMEHHOE COCTOSIHUE YPOBHS M HAalpaBICHUH pa3BUTHSI BRIUUCIUTEILHOW TEXHH -
KU U IPOTPaMMHBIX CPEJICTB; * BOZMOKHOCTH, MIPUHIIMITBI IOCTPOESHMSI U MpaBUiIa UCIIOJIb30BaHUS Haubo-
Jiee pacnpOCTPAHEHHBIX MAKETOB MPHUKJIAIHBIX MPOrpaMM OOIIEro Ha3Ha4YeHUs (TEKCTOBble M rpaduue-
CKHE€ DPEJaKTOphl, AJIEKTPOHHBIE TAONMUIBI, CUCTEMbI YIIpaBJIeHHs Oa3aMH JIaHHBIX) U KOMIIBIOTEPHBIX
CPE/ICTB CBSI3M * OCHOBHBIE IPUHIIMITBI OPTaHU3AIMK 3alIMCH XPAaHEHUs U YTeHUs: nHpopmauuu B OBM. ¢
anmaparHyio peanuzanuio OBM. ¢ 0CHOBBI opraHu3anuu OmepanuoHHbIX cucteM Linux m Windows. °
OCHOBBI OpTraHU3alK U (PYHKIIMOHUPOBAHUS IMOOATBHBIX U JIOKAJIBHBIX ceTeid DBM. * oCHOBHBIE MpHe-
MBI QJITOPUTMU3AIMH U IPOrPaMMHUPOBAaHUS Ha SI3bIKE BBICOKOTO ypoBHSI C++; ¢ OCHOBHBIE UHCJIEHHbBIE
METO/IBI ISl PEILICHHs BHIYMCIUTENBHBIX 33/1a4, Han0oJee YacTo BCTPEUYAIOIUXCS B MH)KEHEPHON IPaKTH -
Ke.

— yMeThb * paboTaTh C MPOrPaAaMMHBIMH CPEJICTBAMHU OOIIEro Ha3HAYEHUs, COOTBETCTBYIOIIUMHU
COBPEMEHHBIM TPeOOBaHUAM; * MOJIb30BaThCS AJIEKTPOHHBIMHU TAaOIMIIAMU WM CHCTEMaMU YIpPaBIICHUS
0a3aMu JaHHBIX; ® PEIIUTh NOCTABJICHHYIO 33/1a4y, UCIIONb3ys aJrTOPUTMUYECKHUH S3bIK BBICOKOTO YPOBHS
C++ u meobxomumoe mporpammuoe obecreuenue (cpempl Qt Creator u Qt Designer); * ncmonab30BaTh
OBM nns pemienust (yHKIMOHAIBHBIX M BBIYMCIMTENBHBIX 3a/1a4, HanOOJIee YacTO BCTPEYAIOIIUXCS B
WH)XCHEPHOU MPAKTHKE; * MOJIb30BaThCsl MaTeMaTndeckuMu nakeramu Mathcad u Matlab.

—  BJAJeTh * TexHosoruei padotsl Ha [I9BM B onepannonssix cucremax Linux, 1 Windows; ¢
KOMIBIOTEPHBIMU METOAaMU cOopa, XpaHeHHs U 00paboTku (peaakTupoBaHus) HH(pOpMAIMK; * IpHeMa-
MH CTPYKTYpHUPOBAHHOTO, 00BEKTHO-OPUEHTUPOBAHHOTO M O0OOOIIEHHOTO NMPOrpaMMHUPOBAHUS Ha SI3bIKE
C++; » MeTOaMu MaTEMaTUYECKOr0 MOAEIUPOBAHUS MIPOLIECCOB U SIBJICHUI; * IPUEMaMU aHTUBUPYCHOMN
3alIUTBHI.
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4. O6beM IMCUMIJIMHBI M BUABI Y4e0HOI1 padoThI

OO0mas TpyI0EeMKOCTh TUCIUIIINHBEI cocTaBisieT 12.0 3a4eTHBIX €IMHMIIBI U MPEJCTaBICHA B Ta-

omure 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
[IpakTHueckue 3aHATUS 14 0 14
JlaGopaTtopHbIe pabOThI 122 72 50
Kontposns camocrositensHoM paboTsl (KypcoBOi 10 0 10
MPOEKT / KypcoBasi pabora)
CamocrositenbHast paboTa (Bcero) 144 72 72
OdopMieHHE OTYETOB IO TAOOPATOPHBIM 96 48 48
paboTam
[TpopaboTka IEeKIMOHHOTO MaTepralia 32 24 8
[ToaroroBka Kk MpakKTUYECKUM 3aHATHUSM, 16 0 16
CeMHHapam
Bcero (0e3 3x3aMeHa) 360 180 180
TToaroroBka u caada dK3aMeHa 72 36 36
OO6miast Tpy1I0€MKOCTb, 4 432 216 216
3avetHble EnuHUIBI 12.0 6.0 6.0
5. Conepxanne TUCUMIIIIHMHBI
5.1. Pa3zaennbl AMCHUIJIMHBI U BUAbI 3aHATHI
Paznensl mUCHUIUTAHEI ¥ BUABI 3aHATHN PUBEACHBI B Ta0mmiie S.1.
Tabmua 5.1 — Pasgens! fUCHUILIMHEL U BUABI 3aHSITHI
_ o]
e o o o g Z g
o o =) o 8 ) = 5
N z [t} ar [t} 8 = o =
HazBanus pa3aenoB IUCIATUIMHBI ] © 8 X & T3 o 2
pa3n AUCIT X . o = o ¥ S o
Q ¥ . . =
= < o = = o O = B
(=9 < = < o M (S
= = O | ag & g
1 cemectp
1 O6ume Bonpockl MHGOPMATUKU 6 0 0 0 4 10 | OIIK-6,
OIIK-9
2 Mopenu pemieHust GyHKITMOHAIb- 12 0 0 0 6 18 |OIIK-9
HBIX U BBIYMCIIUTENLHBIX 3a7a4
3 S3bIkuU U cucTEMBI TporpaMMupoBa- | 18 0 72 0 62 152 |OIIK-9
HUS
Hroro 3a cemectp 36 0 72 0 72 180
2 cemecTp
4 SI3pIKU M cUCTEMBI IpOrpaMMHpoBa- | 26 14 50 10 70 160 |OIIK-9
HUS
5 OnepanroHHBIE CHCTEMBI, Oa3bl 8 0 0 2 10 | OIIK-6
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JaHHBIX U JIOKAJIbHBIC CCTHU

Hroro 3a cemectp

34 14 50 10 72

180

Hroro

70 14 122 10 144

360

5.2. Conep:xanue pa3aesioB AMCUMILIMHBI (110 JEKIMAM)

ConeprkaHue pa3iesoB TUCIUILINH (TIO JIEKIMSIM) IPUBEACHO B Tabmuiie 5.2.

Tabmuma 5.2 — Coneprkanue paseiaoB JUCIUILIAH (TI0 JISKIIHSIM)

Hazpanus pa3aciioB

ConeprkaHue pa3ieioB TUCIUILIMHBI (1O JEKIUSIM)

TpynoeMKocCTsb,

q

dopmupyembie
KOMIIETEHIIUN

1 cemecTp

1 O6mmue Bonpocs
nH(pOPMaTUKHU

[Tonsarue unpopmanuu. OOImas XxapakKTepUCTHKA MIPO-
1eccoB cOopa, nepegadn, 00paboOTKU U HAKOTUICHHSI
uHpopmanuu.Beenenune. O06bveM, coaepkanue u
OCHOBHBIE 3a7auu AUCIUIUIHHBI "MHbOopMaTrKa u nH-
¢dopmanmonnslie TexHoioruu". CUrHajbl, JaHHbIE, Me-
toapbl. [lonarue o0 unpopmaruu. CpoiictBa uHpOp-
Manuu./lanneie. Hocurenu nanneix. Onepanuu ¢ JaH-
HeiMH. KomupoBaHue naHHBIX ABOMYHBIM KozoM. Ko-
JMPOBAHUE YUCEIT, TEKCTOBBIX, IPpauIecKHX, 3BYKO-
BBIX U BUJI€O AaHHBIX. Dailnibl U (aioBble CTPYKTY-

PBL

[\

AnmnaparHsle peaau3aluyi HHPOPMALIMOHHBIX MPOLEeC-
COB. YCTPOMCTBO MEPCOHAIBHOTO KOMITIbIOTEpa. baso-
Bas anmnapartHas KoHpurypauus. BHyTpennue yctpoii-
CTBa CUCTEMHOT0 Osioka. CHCTEMBI, PAaCIIOIOKEHHbIE
Ha MarepuHckoi mate. [lepudepuiinsie ycTpoiicTBa
IIEPCOHAIBHOIO KOMIIBIOTEPA.

AJIrOpUTMU3AIMUS U IPOTrPAMMHUPOBAHUE. SI3BIKU MPO-
TPaMMHUPOBAHUS BBICOKOTO YpOBHS.OOIIME MPUHIIUITBI
BbhIuKCIIeHU Ha DBM. f3bIku mporpaMMupoBaHus.
Mertouka MoAroTOBKY U perieHus 3aaad Ha DBM.
[TorpemHocTu npu BeiuucieHusx Ha OBM. Bnusinue
OpraHu3alMK BBIYUCIUTEIBHOTO MPoIlecca Ha
TOYHOCTh. AJITOPUTMHU3ALINS BEIYUCIECHUN. JInHen-
HBIE, PAa3BETBISIONINECS, IMKINUYECKUE aJITOPUTMBI.
[{uknudeckre U peKyppeHTHBIC BBIYUCICHUS - OOIITHE
CXEMBbI BBIUHMCIICHUMN, YCIIOBUS 3aBEPIICHUS ITUKIIOB TI0
3aJJaHHOM TOYHOCTH BBIYMCIICHUN. AJITOPUTMBI CO
CTPYKTYPOU BJIO’KEHHBIX ITMKJIOB.

Hroro

OIIK-6,
OIIK-9

2 Mopenu peueHust
(YHKIMOHATIBHBIX U
BBIYHUCIUTENBHBIX 3a]a4

[IporpamMmmupoBanue 3aad BbIOOpa U COPTUPOBKHU. -
Kpurepuu Bbibopa, npuMepsl IpOrpaMMUpPOBaHUS 3a-
Ja4 BbIOOpa MUHUMAaJIbHOTO, MAaKCUMAJIBHOT'O 3JIEMEH-
Ta, MOMCKa HKcTpemyMa pyHkimu. COpTUPOBKH B OJ1-
HOMEpHBIX MacCHBax JaHHbBIX. MeTo/bl paHXKUpOBa-
HUS YUCIIOBBIX M1OCJIEN0BATEIbHOCTEN.

MamuHHoe npeodpa3zoBaHue Marpui.Oneparuu ¢

OIIK-9
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MHOTOMEPHBIMU MacCCHBaMH JJaHHBIX - IEPECTAHOBKA
CTpPOK, CTOJIOLI0B, TPAHCIIOHHPOBAHNUE MATPULL.
IIpeoOpazoBanue KBapaTHON MAaTPULIBI K TPEYroib-
HOMY BUY. Berancienue onpenenureneid. Beraucie-
HUe 00paTHOM MaTpHLbl. Bbruncienne coOCcTBEHHbBIX
3HAYECHUI MaTpULl.

Pemienue cucteM JIMHENHHBIX aaredpanyeckux ypaBHe-
HUi1.0630p CIOCOOOB PeNICHHs CUCTEM JIMHEHHBIX
ypaBHeHuH ¢ momonibio 9BM. Meton Kpamepa, me-
tox "aycca, utepannonusie MmeToabl. CpaBHEHUE Me-
TOAOB. AIropuT™M MeToza ['aycca ¢ BHIOOpOM ITIaBHO-
IO 3JIEMEHTA.

YucneHHoe pellieHne HeMMHEeHHbIX ypaBHeHui. O6-
11asi XapaKTepUCTHKA 33/1a41 - KiIaccupUKaIus ypas-
HEHUI, METOJIBI U ATAIbI UX PELIEHUS. 3a1a4ul OTIENe-
HUSI KOPHEW ¥ YTOUHEHWE UX 3Ha4YeHuil. MeTon quxo-
TOMMH ISl PELLICHUS 3a1a4 OTACIICHNUS U YTOUHEHUs
kopHeit. UccnenoBanre moBeneHns QyHKIMHM B HHTEP-
BaJIe OTJEJICHUS KOpHA. MeToabl XOp, KacaTeabHbIX,
METOJ] UTepaluii, KOMOMHUPOBaHHBINA MeToA. CpaBHe-
HHE BO3MOXXHOCTEM Pa3IMYHBIX METONOB YTOYHEHUS
KOPHSI.

Uucnennsle METObI UHTETpUPOBaHUA. MeTozpl mpsi-

MOYTOJILHUKOB, Tpaneuuid u Cummcona. Meron ["ayc-
ca. OLIEHKM TOYHOCTH BBIYMCIIEHUS MHTEIPAJIOB U UX
CBSI3b C 3aJjauell HMHTEPIOIAUUN PYHKINUN. ATaNTUB-
HBII QJITOPUTM.

Pemennie 00bIKHOBEHHBIX U epeHInanbHbIX ypaB-
HeHuit. Tumer 3a1a4 111 0OBIKHOBEHHBIX D depen-
IHAIBHBIX ypaBHeHUN. Metonpl Ditniepa u Pynre-Kyrt-
ThI B 3a71a4ax Ko, CpaBHEHHE METOIOB.

Mertobl 00pabOTKH 3KCIIEPUMEHTAIBHBIX JaH-
HbIX.MIHTeprIoNsAms u anmnpokcumanus ¢pyHkuuii. M-
TEPIOJIALNA KAHOHUYECKUM NOIMHOMOM. CIiiaiHo-
Basi MHTEPIIOJALMA. MeToa HauMEHBIINX KBaJAPaTOB
IIPU HOCTPOEHUH AIIPOKCUMUPYIOIIEH HYHKIUH.

Hroro

12

3 SI3bIKU ¥ CUCTEMBI
MIPOTpaMMHUPOBAHUS

Hauanbhble cBenenus o s3pike C++.McTopus BO3HUK-
HoBenus C++. [Ipeumymectsa C++. Kommentapuu B
a3bike C++. 3HaKOMCTBO C IIPENPOLIECCOPOM, 3aroJIo-
BOYHBIMHU (paiiiamu, MpocTpaHCTBOM UMeH. DyHKIus
main(). O6bexTHI cin u cout. CUMBOI HOBOH CTPOKH.
Oneparops! 00bsBICHUS U IepeMeHHble. Oneparop
npucBanBanusl. PyHkiun. OyHKIUM ¢ BO3Bpallae-
MbIM 3HaueHreM. OyHKIMKU 0e3 BO3BpaIlaeMoro 3Ha-
yeHus. [Ipororun pynkuuu. @opmar onpeneneHus
¢GyHKIMH. 3arojJoBOK (QyHKIUH.

bazoseie Tunsl qanHeix. Ilepemennsie. mena nepe-
MeHHbIX. [lenmouncnennbie Thnbl qaHHBIX(short, int 1
long). Lenouncnennpie KOHCTaHTHL. OmnpeneneHue
tuna koactanuTel B C++. Tun manaeix char. Korcran-

OIIK-9
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Tol TUMA char. Tun ganneix wehar t. @yHkuusa-se-
MeHT: cout.put(). Tunsl nanHbIx 0e3 3HaKa. Tun naH-
HbIX bool. KBanmudukarop const. Hucna ¢ miaBaroreit
TOYKOW. THUITBI JAHHBIX C MUIABAOIIECH TOYKOM.
KoHcTanTsI ¢ maBaroiiei Toukoil. ApudmeTndeckue
onepanuu si3pika C++. [IpuopureT onepanuii u acco-
MATUBHOCTh. Pa3HOBUAHOCTHU Omepaiu JIeIeHHs.
Omnepanus neneHus mo Mmoxymo. [IpeoGpasoBanust Tu-
OB JIaHHBIX (B BBIPAXKEHUAX U MPU MPUCBAUBAHUN).
IIpuBenenue TUNOB.

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

VYkazarenu u JUHAMHYECKas MaMsTh. Ykazatenu. O0b-
ABJICHUE W MHUIMAIU3alus yka3arenen. Oneparop
new. Onepatop delete. /luHamuueckue nepeMeHHbIE.
JIlnHamMu4yecKnue MacCUBBI. YKa3aTeau, MaCCUBBI U
apu¢MeTHKa yKkazarenel. Ykazarenu u cTpoku. J[una-
MUYECKHE CTPYKTYpbl. ABTOMaTu4yecKkas, CTaTuyecKkas
1 CBOOO/IHAS MTaMSTh.

Huknel u Beipaxenust cpaBHeHus. Llukn for. Oneparo-
pbl HHKpeMeHTa (++) u gekpemenTa (--). Kombunupo-
BaHHBIE ONepaTopsl prcBanBanus. COCTaBHBIE OTIe-
patops! uinu 6moku. Oneparop "3amsras" (WiIu A0MON-
HUTEIbHBIE CHHTAaKCHUECKUE TIPUEeMBbl ). BbipakeHus
cpaBHeHus. CpaBHenue ctpok. Llukn while. Ilceno-
HuMEI THHOB. Iluki do while. BiaoskeHHEBIE LIUKIIBI K
JIByMEpHBIE MACCHUBBI.

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

Oynknuu s3pika C++.Onpenenenue ¢pynkmun. [Ipo-
TOTUIIUPOBAHUE U BBI30B (DYHKIIMI. APryMEHTHI
(GyHKIMY 1 Tiepeaada 1o 3HaueHn0. OyHKIUH ¢
HECKOJIbKUMHU apryMmeHTaMu. OYHKIIMU U MacCHUBBI.
MaccuBsl 1 yka3zarenad. MaccuBbl B Ka4eCTBE apry-
MeHTOB. OTOOpa)keHHE MacCHBa U €ro 3allluTa C 1Mo-
MOIIIbIO crienuduKaropa const. Yka3zaTeiau U Crelu-
¢dukarop const. @yHkiuu u cTpoku B ctuiie C. OyHk-
LMY, BO3BpALAIOLIe CTPOKU. DYHKIIUU U CTPYKTY-
pel. Ilepenaua anpecoB cTpykTyp. Pekypcus. Ykazare-
mu Ha ¢pynkiun. [lomydyenne anpeca pynkuun. O0b-
sBIIEHUE yKa3aress Ha pyHkuuto. Mcnonbs3oBanue
yKasartes JUis BbI30Ba pyHKIMH. BcTpoenHbie pyHK-
uuu. Cceputounble nepeMenHblie. CChUIKH B pOJIM Tapa-
MeTpOB QyHKIMH. BpeMeHHbIe IepeMEeHHbIE, CChLIOY-
HbIE apryMeHThl 1 Moaudukarop const. Mcnonb3oBa-
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HUE CCBUIOK IpH paboTe CO CTPYKTypamMH. ApryMeH-
THI, 33/1aHHBIE IO YMouaHuio. [Tomumopdusm dyHk-
it (meperpyska Gpynakmun). [1IabaoHb! GyHKITHH.
[eperpyxennsie madionsbl GpyHKIMiA. SIBHAs crienua-
JU3aLys.

Knacchl mamsiTH, quana3oHbl JOCTYIA U CBSI3bIBAaHH-
e.ABToMaTnyeckas namMsaTb. ABTOMaTHUECKUE Mepe-
MEHHbIE U paboTa co crekoM. [lepemMenHble THmna
register. CTatnueckuii kjaacc namstu. BHemHue nepe-
MeHHbIe. MoangukaTop static (JJOKaIbHbIE IEpeMeH-
Hble). CBsI3bIBaHME U BHEIIHUE NlepeMeHHble. Crienu-
(uKaTopsl KJ1accoB maMATH: const, volatile m mutable.
Knaccel namsat v GyHKIUU. SI3BIKOBOE CBSI3bIBAHHE.
Knacchl mamMsiTi ¥ AMHAMUYECKOE pacipeieNicHHe.
IIpocTpaHcTBa UMEH.

O6bexTh! U Kiacchl. Konnenmust kinacca. OnpeneneHue
U 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 Kinacca. OyHKIIMU-3]IEMEHTHI
const. Ykazarens this. Co3ganne MacCUBOB 0OBEKTOB.
Jnama3oH gocrtymna K kiiaccy. AOCTpaKTHBIE THUITbI
JIAHHBIX.

Pa6ora c knaccamu.lleperpyska oneparopos. [dpyxe-
cTBeHHbIe (yHKIMU. [leperpys3ka oneparuu «, uc-
M0JIb3YEMOM MTPH BBIBOJIE JAHHBIX. JJIE€MEHTBI COCTOSI-
HUA. ABTOMaTHU4YeCcKoe mpeoOpa3oBaHue U MPHUBEC-
HUE THIOB I KiaccoB. OyHKIMH MPpeoOpa3oBaHUs
KJIaCCOB.

Knaccel 1 quHaMu4eckoe pacrpe/esieHue nams-
tu.IIpuMeHeHne MeToa AMHAMUYECKOro pacipesaere-
HUS TIAaMSTH JUTS DJIEMEHTOB Kilacca. HesiBHBIE U sB-
Hble KOHCTPYKTOpHBI KonupoBaHus. HesiBHbIE U siBHBIE
neperpyXeHHsle orneparopsl nmpucBoenus. [locieno-
BaTEJIbHOCTH JIEHCTBUIA NPU UCIIOJIb30BAaHUN
KOHCTpYKTOpa new. Vcronb30BaHue 371eMEHTOB Kilac-
ca static. Mcnionb30Banue ykasareneil Ha OOBEKTBHI.

HUroro

18

Hroro 3a cemectp

36

2 ceMecTp

4 SI3BIKU U CUCTEMBI
IPOTrPaMMHUPOBAHHMS

Hacnenosanue knaccos.HaciienoBanue B kadyecTBe OT-
HotleHus is-a. OOIIe10CTYITHOE HacIeI0BaHe
KJIaCCOB. 3aIuIIeHHbIN 1ocTyn. CIMCKH MHULIUAIIN-
3aTropa KOHCTpyKTopa. [IpuBeneHnue BBepx u mpuBese-
HUe BHU3. BupTryanbHble QpyHKIMU->IeMeHTHI. Pannee
(cTaTrueckoe) U Mo3aHee (TMHAMAYECKOE) CBSA3hIBA-
nue. [TomHOCTHIO BUpTYanbHbIe (yHKIMHU. PaboTa ¢
METOJIOM OOIIEIOCTYITHOTO HACJIEIOBAHUS.

[ToBTOpHOE MCHOIB30BAHKUE ITPOrPAMMHOTO Kozia B C+

OIIK-9
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+.0tHowmenus has-a. Kimaccel ¢ 00bekTaMH-3JIEMEHTA-
MU (BKJIOUeHue). YacTHOE U 3alllMIIeHHOE Haclle0-
Banue. Co3gaHue 11a0JIOHOB KiaccoB. Vcmoib30Ba-
HHE Ma0J0HOB KiaaccoB. Crenuaan3anyy 1MadJI0HoB.
MHOXecTBEHHOE HaclieJoBaHUU. BupTyanbHbie 0a30-
BBI€ KJIACCHI.

JlpyXecTBeHHbIE KOHCTPYKIIUU U UCKITtoueHwMsL. [py-
KECTBEHHBIE KJIacChl. METObI IPYKECTBEHHBIX
KJ1accoB. BiioskenHbie kiacchl. ['eHeprpoBaHue uc-
KITItoYeHnH, 670k try u catch. Kitacchl HCKITFOUCHMIA.
bubmuoreka RTTI. Oneparopsr dynamic_cast u
typeid. Oneparopsl static_cast, const_cast u
reinterpret cast.

Knacc string u crangaptHas 6ubnuoTeka mabio-
HoB.CranaapTHbIi Kiacc si3bika C++ string. [labmon
auto_ptr. CranaaptHas Oubnmoreka mabiaonos (STL).
Knaccei-konreitnepst. Iteparopsl. O0beKThI-(DyHK-
uuu (pynkropsr). Anroputmsl STL.

BBoa/BeiBoA naHHBIX 1 paboTa ¢ daiinamu.BBoa u BbI-
BOJI IaHHBIX ¢ TOukH 3peHust C++. CeMencTBo
kiaccoB iostream. [lepenanpasnenue. MeTosl Kiac-
ca ostream. dopmaTtrpoBaHue pe3yIbTaTOB BHIBO/IA.
Mertozs! knacca istream. Cocrosgaus moroka. daiiio-
BBII BBOA/BEIBOJI. Vcnons3oBaHue Kiracca ifstream
s BBoza (haiinos. Mcnons3oBanue kinacca ofstream
JU1s BbIBOJIA (ailiioB. VMcnonb3oBanue kiacca fstream
JUIsL OTHOBPEMEHHOTO BBOJIa/BeIBOAA (haiinos. O6pa-
00TKa MmapaMeTpoB KOMaHIHON CTPOKH. /[BondHbIE
¢aitnel. [IpousBoibHbIi qocTyn K ¢aitny. Buyrpennee
(dhopMaTupoBaHUE.

I'padrueckwmii monms3oBatensckuii naTEpdeiic. Cpena
pazpadotku Qt.IlonsiTre rpaduyeckoro moab30Ba-
tenbckoro uatepdeiica (GUI). Ha3znavyenue, cTpykTy-
pa, KOMIOHEHTHI, TUTIBL. OOIIIHe CBEIEHHS O BO3ZMOXK-
HocTsx co3manust GUI B Qt Creator.

bu6moreka Qt. Bumkersl. KomrmonoBka Bumke-
toB.ITonsitue Bumxera (Window gadget). Turibl Bu-
JKETOB, Ha3HaueHHe. [lenTpanbublil BUmKeT. Kommo-
HOBKa Y B3aUMO/JICHCTBUE BUJIKETOB. MEHEIKEPhI
KOMITOHOBKH BHIKETOB.

bu6moreka Qt. BzanmoselicTBre BumkeToB. Mexa-
HU3M CUTHAJIOB U CJIOTOB.B3anmoeiicTBre BUIKETOB.
O6men uHpopmanmeit, 00padoTka coObITHil. Mexa-
HU3M CUTHAJIOB M cJ0TOB. CHHTAKCHC, TIPAaBHIIA TIPHU-
MeHneHnust. Makpoc Q OBLECT. Co3nanune nonp3oBa-
TeNbCKUX BUDKETOB. [loaxonel, peanuszanus. OyHk-
HUU-00pa0OTYNKN COOBITHUH.

bubmoreka Qt. Co3nanue 1uanoroBbixX U INIaBHBIX
OKOH HpOl"paMM.I[I/IaHOFOBble U TJIaBHBIC OKHa ITpO-
rpammbl. CTpyKTypa, KOMIOHEHTBI TpapUuecKoro uH-
tepdeiica. Kitacc QAction. Mento nporpammsl. [1a-
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HCJIb MHCTPYMCHTOB. KonTexcTHOE MEHIO. CTpOKa COo-
CTOSAHUA.

bubmuoreka Qt. BoaMoxHOCTH pa3pabOTKH CETEBBIX
npuioxenuil. JJokymentanusa Qt. [llabmons! mpoekToB
st Qt Creator. Peanuzanmst mpotokona TCP B 6u6-
muorteke Qt. [Ipumep ceTeBoro nmpuiiokeHus ooMeHa
TEKCTOBBIMU COOOIIEHUSMU T10 JIOKAJIbHOU CEeTH

bubmuoreka Qt. BoaMoxxHOCTH pa3pabOTKH MPUITOKE-
HUH U1 MOOWIIBHBIX ycTpoiicTB.Kpoccmiatpopmen-
Hele cpenpl Qt Eclipse Integration u Qt Necessitas.
Omnepannonnas cucrema Android. OcobeHHOCTH Tpo-
rpaMMupoBaHus. [IpuMepsl NPOEKTOB MPUIIOKEHUI
st OC Android sa C++.

Maremarnueckue naketsl Mathcad u Matlab.Hazna-
yenue nakeroB MathCAD u Matlab. OcHoBHbIe npue-
MBI IIPOTPAMMHPOBAHMSI U BU3YaJIH3AIH PACUETOB B
makerax MathCAD u Matlab. MaremaTuueckue make-
161 MathCAD u Matlab B 3agayax BeIYHCIUTEILHON
MaTEMATHKH.

[IpuknagHOE MporpaMMHOE OOecTiedeHre OOIIETo Ha-
3Ha4eHHsT. OCHOBHBIC MTAKEThI MTPUKJIATHBIX TIPOTPaMM.
Oducuble mpunoxeHusi. TeKCTOBBIE PEIAKTOPHI U Pe-
JAKTOPBI AJIEKTPOHHBIX Tabmu1l. KommbroTepHas rpa-
¢duka. PactpoBas u BekTopHas rpaduka. ['padpudeckue
pelaKTopEI.

Htoro

26

5 OnepauoHHbIE
CUCTEMBI, 0a3bl JAHHBIX U
JIOKAJTHHBIE CETH

BBeneHne B apXUTEKTYPY BBIYMCIUTEIBHBIX CHCTEM H
OlepaIMOHHbIe CHCTEMBL. OTIepalliOHHBIE CUCTEMBI
MePCOHATBHBIX KOMITbIOTEPOB (cemerictBa OC
Windows u OC Unix u Linux). ®yHKIIMU onepanuoH-
HbIX cucteM. O0ecrieueHue nHTEpQEiica mob3oBare-
ns1. Opranusanus 1 00CTy)XKHBaHHE (ailIOBON CHCTE-
Mbl. OOecrieueHre B3auMOJICHCTBUS C arapaTHbIM
obecnieyeHneM. OOCTyKUBaHUE KOMITBIOTEPA.

ba3bl maHHBIX ¥ CHCTEMBI yIIpaBIeHHs 6a3amMu JaH-
HeIX.O0111ee moHsTHE 0 0a3ax maHHbIX. OCHOBHEIE IIO-
HATHSI CUCTEM YIIpaBJIeHUs 0a3aMu JaHHBIX U OaHKa-
MU 3HAHUM.

JloxanbHble U T06anbHbIe ceTd DBM.KoMoHeHTbI
BBIYMCIUTENBHBIX ceTell. [IpuHIMnIbI mocTpoeHus ce-
Tel. KoMnbroTEepHBIE CETH U TEXHOJIOTUU UHTEPHET.
Jlokanbuble ceTu. OCHOBHBIE CBeIeHUS. TepMUHBI J10-
KanpHOM ceTu. PaboTa B ceTu: mperocTaBieHue pe-
CYPCOB B CE€Th, IIOJKJIIOUEHHE K pecypcaM CEeTH,
ynpasJeHue ceTblo. [1obanbHbIe ceTH. HTepHeT.
Nmena B unTepHET. Boixoa B MHTEpHET. TUIIBI CEpBU-
ca B uatepHeT: FTP, WWW. [Touck napopmaiuu B
uHTepHeT. .CepBuch o0eHus B IHTEpHET. Dnek-
TpoHHas noyTa. PaboTa ¢ MOYTOBBIMH MTPOrPaMMaMHU.
HoBoctu. DnexTpoHHbIe KOH(PEPEHIIUU U JOCKU 00b-
siennit. [Ipeacrasnenue napopmannn B WWW. ['u-

OIIK-6
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neprekcT. SA3bik onucanus runeprekcta HTML, pe-
nakTopsl html.

Komnwrorepusie Bupycol. Kimaccudukamus u xapakre- 2
pHUCTHKA KOMIIBIOTEPHBIX BUpYcoB . [IyTu pacnpo-
cTpaHeHus BupycoB. [Ipodunakruka 3apaxenus. Pa-
00Ta C aHTUBUPYCHBIMH IIPOTPAMMaMHU, JICUCHHE 3apa-
YKEHHBIX (DaityioB

Hroro 8
Hroro 3a cemectp 34
Hroro 70

5.3. Paznenbl JMCUMILUIMHBI M MEXKIMCUMIUIMHAPHBIE CBSA3H ¢ 00ecedyuBAKIIMMH (NMPeabl Ty IIUMHU)
U o0ecnieyBaeMbIMH (MOCJIETYIONIUMH) TUCHTUTIHHAMU
Pazaenbl qucHUIUIMHBL U MEXIUCHUILTHHAPHBIE CBS3H C 00ECTICUUBAIOIIMME (MIPEABIAYIIMMU) U
obecrnieunBaeMbIMHU (TTOCIIETYIONTUMHA ) AUCITUTUTMHAMHE TIPEJICTAaBICHBI B TabmuIE 5.3.
Tabmuua 5.3 — Pa3zfensbl AUCHUIUIMHBI M MEXAMCIUIITIMHAPHBIE CBSI3U

Ne pa3menoB maHHOW AMCHIUIUIMHBL, IJIS1 KOTOPBIX
HE00X0IMMO U3y4eHHEe 00ECTIEYMBAIOLIUX U
Hanmenosatue THCLAIIHH 00€eCTIEYNBAEMBIX TUCLIUILIHH
1 2 3 4 5
[IpenmecTByronye AUCHUILUINHBI
1 Uudopmaruka + + + + +
[Tocnenyronue TUCUUIIIUHBI
1 MopenupoBaHre MUKPOBOJIHOBBIX n N .
yctpoiictB u anTeHH (I'TIO-2)
2 OCHOBBI ITOCTPOEHUSI KOMIIBIOTEPHBIX Ce- .
Ten
3 OcHOBBI TEOpUU LIETIEN + +
4 TIpakTHKa 1O MOJTYYCHUIO IEPBUYHBIX TPO-
(eccHOHAIbHBIX YMEHUI U HAaBBIKOB, B TOM N N N
YrCIIe IEPBUYHBIX YMEHUH 1 HAaBBIKOB
HAYYHO-UCCIIEI0BATEIbCKON AEATEIbHOCTH
5 IlpoexTpoBaHUE MUKPOBOJIHOBBIX . .
yctpoiicTB u anTeHH (I'TIO-4)
6 PaguorexHuyeckue Lenu U CUTHAJIBI
7 Ludposast 06paboTKa CUTHAIOB + +
8 Undopmaruka + +

5.4. CooTBeTCcTBHE KOMIIETEHINI, (POPMHUPYEMBIX IPH H3YYCHUHU AUCUMILIMHBI, 1 BU/0B 3aHATHH
CooTBeTcTBHE KOMIETEHIUH, (POPMUPYEMBIX MpPHU WM3YYEHUH IUCIUIUIMHBI, W BHUIIOB 3aHATHA
npezcTaBiIeHo B Tabmuue 5.4.
Ta6muma 5.4 — CoOTBETCTBHE KOMIIETEHIINN, (DOPMUPYEMBIX NIPU M3YUYECHUH JAUCIUTUINHBI, U BUIOB 3aHS -
TUH

Bunel 3auaTHIl DopmMbl KOHTPOJIS
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Jlek.

[Ipak. 3an
JIa6. pab.
Cawm. pa0.

Eq Komnerenuuun

o

+ | KCP (KIT/KP)

KoHnTponbHas paboTa,
JlomatrHee 3aanue,
KoHcnekT camomnozro-
TOBKH, 3aIl1Ta OTUCTA,
Omnpoc Ha 3aHATHIX, 3a-
IIMTa KYPCOBBIX MTPOEK-
TOB / KypCOBBIX paboT,
Tect

OIIK-9 +

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

6. UuTepakTHBHBIE MeTOAbI U (JOPMBI OPraHU3aANNU 00yUeHUsI
He npenycmotrpeno PVYII.

7. JIaGopaTtopHbie padoThI

HaumeHnoBanue nabopaTopHbIx paboT npuBeaeHo B Tabauue 7.1.
Tabmuna 7.1 — HaumeHnoBanue 1ab0opaTopHbIX paboT

3 =
3 = 5
< 25
]
HasBanus paznenos HaumenoBanue nabopaTtopHbIx padboT zF &5
5 2 2
> sz
o Q Z
~ S
1 cemecTp
3 SI3BIKK U CHCTEMBI Havanbnsie cBenenus o si3pike C++ 4 OIIK-9
TIpOrpaMMHUpPOBAHUA bazoBble THIIBI JaHHBIX 4
[Ipown3BoaHbBIEC TUIIBI TAHHBIX 4
VYkazarenu u cBOOOIHAS TAMSTh 4
{MKITBI ¥ BBIpaXXEHHS CPAaBHEHUS 4
OrniepaTopsl BETBIICHUS U IOTUYECKHUE OTIepallun 4
®ynkuuu sa3bika C++. [IporpammupoBaHue 3a1a4 Bbl- 4
060opa U COPTUPOBKH
Pabota ¢ ¢pynkuusamu. YnucineHHoe penieHne CHCTEM 4
JIMHEWHBIX alreOpandecKuX ypaBHEHUH.
Pabota ¢ pynkmmsamu. YucneHHoe penieHrne HeJTnHen- 4
HBIX YPaBHEHUH
Pabota ¢ pynkiusmu. YucneHHbIE METOABI MHTETPU- 4
pOoBaHUA
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Pabota ¢ ¢pynkmusmu. Pemenne oObIKHOBEHHBIX TH(]- 4
(bepeHIanbHBIX YpaBHEHUH
Pabota ¢ ¢pynkmsamu. MeToasl 00pabOTKH SKCIIEPH- 4
MEHTAJIbHBIX JJAHHBIX
Knacchl mamsiTH, quana3oHbl JOCTYIA U CBSI3bIBAaHHUE 4
OOBEKTHI U KJIACCHI 4
Pabora ¢ xaccamu 8
Kraccel n auHaMuyeckoe pacrnpeziesieHue naMsTi 8
Hroro 72
Hroro 3a cemectp 72
2 ceMecTp
4 SI3BIKU ¥ CUCTEMBI HacnenoBanue kiiaccoB OIIK-9
TpOTpaMMHPOBAHA [ToBTOpHOE HCTIONIB30BaHKUE POTrpaMMHOTO Kozia B C+
_l’_
Jlpy*ecTBeHHbIE KOHCTPYKIIUHU, UCKITFOUCHHS 4
Knacc string u crangaptHas 6u0muoTexa mabIoHOB. 4
BBox/BbIBOA TaHHBIX U paboTa ¢ Qaiinamu 4
Coznanue GUI B Qt Creator. MexaHu3M CUTHAJIOB U 4
CIIOTOB
bubmoteka Qt. CoznaHue 1uanoroBbIX OKOH Mpo- 4
rpamMMBbI
bubmuotexa Qt. CoznaHue riiaBHOro OKHa Iporpam- 4
MBI
bubmoreka Qt. PazpaboTka ceTeBbIX MPUIIOKEHUN 4
bubmoreka Qt. Pazpabotka npunoxxenuit aust OC
Android
Matemaruueckuit maker MathCAD
Matemaruueckuit maker Matlab
Hroro 50
Hroro 3a cemectp 50
Hroro 122
8. IIpakTuyeckue 3aHATUSA (CEMUHAPDI)
HaumeHoBaHMe IpaKTUYECKUX 3aHATUH (CEMUHAPOB) MpUBeIeHO B Tabmuie 8.1.
Tabmuma 8.1 — HamMeHoBaHME MPAKTUYECKUX 3aHATHIA (CEMUHAPOB)
3 =
3 s 5
= 25
HasBanus paznenos HaumeHoBaHMe MpakTUUECKUX 3aHATUHN (CEMHHAPOB) zF 2 5
- 2 5
> (a9 =
Y o 2
= S
2 cemectp
4 SI3BIKM M CUCTEMBI Bekropnast rpaguka. OcHOBBI pabOThI B pelaKTOpe 2 OIIK-9

IPOrpaMMHUPOBAHUS

MS Visio
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TexcroBsie penakTopsl. OCHOBBI PaOOTHI B peAaKTOpe 2

MS Word

PegaxTopbl 351eKTPOHHBIX TaOIMIl U 0a3 JaHHBIX. 2

OcHoBbl paboThl B pegaktope MS Excel

Cosznanue MeKTpOHHBIX npe3eHTanuii. OCHOBBI pabo- 2

Tel B MS PowerPoint

Matemaruueckue maketbl. OCHOBBI pabOTHI B 6

MathCAD

Hroro 14
Hroro 3a cemectp 14
Hroro 14

9. CamocrosiTesqibHasi padoTa
Bunel camocrosiTensHOM paboThl, TPYIOEMKOCTh U (pOpMHUpyEeMble KOMIIETEHITMH TPEICTaBICHbI B

tabmmue 9.1.
Tabmuua 9.1 — Bussl caMoCTOATENbHON pabOThI, TPYIOEMKOCTh M JOPMHUPYEMbIE KOMIIETEHIIUN
3 =
3 > 5
) O =
Bunel camocTosTeInHON & )
HasBanus paznenos z = DopMbI KOHTPOJIS
paboThI 2 g 2
X g8 =
a g
= S
1 cemecTp
1 OGm1re BOompockl [IpopaboTka TeKIHOHHOTO 4 |OIIK-9 Koncnekr camonoaroros-
UH(pOPMaTUKHU Marepuaia ku, KontposnbHas pabora,
Hroro 4 Tecr
2 Mojenu penieHus [TpopaboTka JIEKITMOHHOTO OIIK-9 JloMamHee 3aganue,
(YHKIIMOHATHHBIX U Marepuaia KoHcnekt camonoaroros-
BBIYMCIMTEIbHBIX 3274 [y - o 6 k1, Onpoc Ha 3aHATHIX,
Tect
3 SI3bIKU U CUCTEMBI [IpopaboTka JIEKIIUOHHOTO 14 | OIIK-9 HomaiHee 3aganue, 3a-
MIPOrpaMMHUPOBAHUS MaTepuana muTa otyeta, KoHTposib-
OdopmiieHre 0TYETOB 110 48 Hai p a60;a, Onpoc Ba 3a-
nabopaToOpHBIM paboTam HITHAX, 1ecT
Hroro 62
Hroro 3a cemectp 72
TlonroroBka u caaya dK3a- 36 OK3aMeH
MEHa
2 ceMecTp
4 S13pIKU ¥ CUCTEMBI [TonroToBka k npakTuye- 16 |OIIK-9 Jlomainee 3aganue, 3a-
IpOrpaMMHUPOBAHUS CKUM 3aHATHUSAM, CEMUHA- muTa otyeta, KoHTpob-
pam Has pabora, Omnpoc Ha 3a-
[IpopaboTka IeKIIHOHHOTO 6 HHT?IX’ PacieTHas pabo-
T T
Mmarepuana a, 1ec
OdopmiieHre 0TYETOB I10 48
nabopaTtopHbIM paboTam
Hroro 70
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5 OnepanoHHbIE [TpopaboTka JIEKITMOHHOTO 2 | OIIK-6 JomamnrHee 3axanue, 3a-
CUCTEMBI, 0a3bl JaHHBIX U | MaTepuasa umTa otyeta, KoHTposib-
JIOKaJIbHBIE CETH Hroro 2 Hast pabota, Onpoc Ha 3a-
HATHAX, TecT

Hroro 3a cemectp 72

IToxroroBka m cimada dK3a- 36 OK3aMeH

MEHa
Hroro 216

10. KypcoBoii nmpoekT / KypcoBasi padota

TpynoeMKOCTh ayAIMTOPHBIX 3aHATUN U POpPMUpYyEeMble KOMIETEHIIMH B paMKaX BBITIOJIHEHUS Kyp-

COBOTO MPOEKTa / KypcOBOM paboThl pencTapiieHbl Tadbmuie 10.1

Ta6muma 10.1 — TpynoeMKoCTs ayIMTOPHBIX 3aHATUN U (OPMUpPYEMbIe KOMIIETCHIIMY B PAMKaxX BBIIIOJIHE -

HUs KypCOBOTO MPOEKTa / KYpCOBOM pabOThI

3 z g
HanmeHnoBaHue ayTuTOPHBIX 3aHATUH s &5
:  :
& o' 2
~ S
2 cemecTp
Brigaua u o6cyxxaeHue 3ananuit 1 OIIK-6, OIIK-9
Koncynpranumn 4
[IpoBepka 3TanoB BHINOIHEHUS 3
3amura OTYETOB 2
Hroro 3a cemectp 10
10.1. TemMbI KypCOBBIX IPOEKTOB / KYPCOBBIX padoT
[TpumepHas TeMaTHKa KypCOBBIX MPOEKTOB / KYpCOBBIX paloT:
—  * Bouncnenue koaddunmenta omudok udpoBoi CUCTEMBI TepeIaun
—  * BpiuncieHue MoJI0OBOTO pacipeieeHHsI ONTHUECKOr0 BOJIOKHA
—  * Bpiuucienue qugpakIiOHHOTO CBETOBOIO MO
— * PelieHust AMCIIEPCUOHHOTO YPaBHEHHUS. MHOTOMO/IOBOI'O BOJIOKHA
— * Beruucnenue sHepreruyeckoro 0romkera nudposoit BOCIT
— e+ Cratuctuyeckas 00paboTKa SKCIIEPUMEHTAIBHBIX JaHHBIX
— * Beruucnenue onpenenurened Metogom [aycca
— * CrunaifH-anmpoKcuMaIiysi, UHTEPIOJSILUS U SKCTPAIOJIALUS
— e+ Pemenue nuddepeHnuanbHbIX ypaBHEHUN MeToA0M Jitiepa
— e+ PemieHue cucTeM HENMHEWHBIX YPaBHEHUN
— * Omnepanuu ¢ MaTpuLiaMu
— e« IIporpammupoBanue unrepdeiica COM nopta
— e [IporpammupoBanue untepdeiica LPT mopra
— e+ [IporpammupoBanue unrepgeiica nopra USB
— e+ baza gannbeix Ha ocHoBe CYBJ] MS Access
— * baza nansbix Ha ocHoBe CYBJl MySQL
—  * Cosnanue Web-calita
— + Co3naHue ceTeBbIX NPUIOKEHUN
— * Co3naHue NpuI0KEHUH JIs1 MOOMIIBHBIX YCTPOUCTB.
15
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11. PeiiTuHroBasi cucremMa JJisi OEHKH yCIIeBAeMOCTH 00y4arouXxcst

11.1. banibHbIe OLEHKH JJIsl 3JIEMEHTOB KOHTPOJIA
Tabmuua 11.1 — banibHble OLIEHKH JUISI 3JIEMEHTOB KOHTPOJISI

. . MakcumanbHbIN
. MakcumanbHbIN MaxkcumabHBIT
DneMeHTHl yueOHOH 6asu1 3a mepuon Bcero 3a
6amn Ha 1-yto KT ¢ | ©0amn 3a mepuon
NEITENbHOCTH mexnay 2KT u na CeMecCTp
Hauyana cemectpa | mexnay 1KT u 2KT
KOHEIl ceMecTpa
1 cemecTp
JlomamHee 3aganue 10 10
3amuTa oT4eTa 5 5 5 15
KoHcnexT camMmommoaroros- 5 5
KH
KonTponbhas pabota 5 5 10
Ormpoc Ha 3aHATUAX 5 5 5 15
Pacuernas pabora 5 5
Tect 5 5 10
Hroro makcumym 3a nepu- 20 25 25 70
on
DK3aMeH 30
Hapacraromum utorom 20 45 70 100
2 cemecTp

Jomariraee 3aganue 5 5
3amuTa KypcoBbIX ITPOEK- 15 15
TOB / KypCOBBIX paboOT
3amuTa oT4eTa 5 5 5 15
KonTpomnsnas pabota 5 5 10
Ormpoc Ha 3aHATHIX 5 5 10
Pacuernas pabota 5 5
Tect 5 5 10
Hroro makcumyM 3a nepu- 20 10 40 70
on
DK3amMeH 30
Hapacratomum urorom 20 30 70 100

11.2. IlepecyeT 02J1710B B OLIEHKHU 32 KOHTPOJIbHbIE TOYKHU

[Tepecuer 6a/IOB B OIICHKH 32 KOHTPOJIBHBIE TOUKH MPeIcTaBieH B Tadmmie 11.2.

Tabmuma 11.2 — Ilepecuer 6aJT0B B OIICHKH 32 KOHTPOJIbHBIE TOYKH

bannel Ha 1aTy KOHTPOIBHON TOYKHU Onenka
> 90% oT MakcuMabHOK cyMMBI OamioB Ha naty KT 5
Ot 70% no 89% ot makcumasibHON cymMbl OaiioB Ha aaty KT 4
Ot 60% 110 69% oT MakcuMaIbHOM CyMMBI OaiToB Ha aaty KT 3
< 60% oT MakcuMaabHOU cyMMbI OauioB Ha naty KT 2

16
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11.3. IlepecyeTr cyMMBbI 02/1710B B TPAAULHOHHYIO M MEKITYHAPOIHYIO OLCHKY
[Tepecuer cymMbl OajIOB B TPAAMLIMOHHYIO U MEXIYHAapOIHYIO OLIEHKY NPEJCTAaBIEH B TabauLe
11.3.

Tabmuma 11.3 — Ilepecuer cymMmbl 6aJUTOB B TPAAUITMOHHYIO M MEXKTYHAPOIHYIO OIICHKY

Hrorosas cymma 6aisos,

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

9K3aMeH

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

4 (xopo1io) (3a4TeHO) 75 - 84 C (xopor1o)
10-74 D (ynoBnerBopuTeabHO)
65 - 69

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

3a4TEHO)

12. Y4yeOHO-MeTOAN4YecKOe M HHGOPMALMOHHOE o0ecreyeHre JUCHMIITIHHbI

12.1. OcHoBHas JuTEpaTypa
1. Wudopmaruxka. ba3osslii kypc : Yuebnuk st By3os / C. B. CumonoBuu [u 1p.] ; pex. : C. B.
CumonoBwHU. - 2-¢ u3f. - CII16.: [Tutep, 2007. — 639 c. (nanuune B budnamoreke 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 6ubimotexke TYCVYP - 111 2k3.)

12.3. YueOHO-MeTOAUYECKHE MTOCO0OU

12.3.1. O6s3aTeibHbIE YUeOHO-MeTOAHuYeCKHe MOCO0Uus

1. HWudopmaruka [DnekTpoHHBIN pecypc]: YueOHO-MeToandecKoe MoCoOue Mo MPaKTUICCKUM
3aHATUSAM W OpPraHW3allMd CaMOCTOSTENBHOW pabOThI CTYIEHTOB HampasieHus moaroroBku 11.03.02—
«MH(DOKOMMYHHUKAIIMOHHBIE TEXHOJIOTUH U cucTeMbl cBs3m» / CemkuH A. O., Hlapanrosuu C. H. - 2015.
40 c. - Pexxum mocryna: https://edu.tusur.ru/publications/4994 (nara o6pamenus: 11.07.2018).

2. HWudopmaruka [DnekTpoHHBIH pecypc]: PykoBomcTBo k sabopatopHoit pabote «Co3manue
GUI B Qt Creator. Mexanu3Mm curHaioB u ciioToB» / Cemkun A. O., Ilapanrosuu C. H. - 2015. 16 c. - Pe-
UM noctyna: https://edu.tusur.ru/publications/4993 (nata oopamenus: 11.07.2018).

3. Hudopmaruka [DnekTpoHHBIN pecypc]: PykoBomcTBo k 1aboparopHoit pabote «bubmmoreka
Qt. Co3nanne mquanoroBeix okoH nmporpammbny / Cemkua A. O., [llapanrosuu C. H. - 2015. 30 c. - Pexum
noctyma: https://edu.tusur.ru/publications/4992 (nata o6pamenus: 11.07.2018).

4. MWudopmaruka [DnekTpoHHBIH pecypc]: Meroquueckue yKa3aHus 10 BHIMOJHEHUIO KypCOBOM
paboThl s cTyaeHToB HampasieHus: moarotoBku 11.03.02 «MH(bDOKOMMYHHKAITMOHHBIC TEXHOJOTHU U
cucrembl cBsizm» / Cemkun A. O., IHapanrosma C. H. - 2015. 30 c. - Pexum pocryma:
https://edu.tusur.ru/publications/4991 (nara ob6pamenus: 11.07.2018).

5. bubmmnoreka Qt. Co3naHue MIaBHBIX OKOH IIpOrpaMMbl [ DIIeKTPOHHBIN pecypc]: PykoBoacTBo
K 1aboparopHoit padote / Cemkun A. O., 3anuko K. B., [llapanrosuu C. H. - 2017. 20 c. - Pexxum nocry-
na: https://edu.tusur.ru/publications/7024 (mata obpamenus: 11.07.2018).

6. Wudopmaruka. bubmoreka Qt. PazpaboTka ceTeBBIX MPHIOKEHHUH [DIEKTPOHHBIN pecypc]:
PykoBozacTBO k maboparoproii padore / Cemkun A. O., [lapanrosuu C. H. - 2017. 17 c. - Pexxum nocry -
na: https://edu.tusur.ru/publications/7027 (mara oopamenus: 11.07.2018).

7. Wudopmaruka [DnexTpoHHBI pecype]: Onucanne 1abOpaToOpHBIX W MPAKTUYECKUX padoT /
Hyounun 1. B. - 2016. 77 c. - Pexxum nocrtyna: https://edu.tusur.ru/publications/6551 (mara oGparieHus:
11.07.2018).
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12.3.2. YueOHO-MeTOAMYECKHE MIOCOOMS IJIs1 JIMI € OTPAHMYECHHBIMH BO3MOKHOCTSIMH 3/10POBbS H
HHBAJIMI0B

Y4eOHO-MeTOqYECKHe MaTeprabl ISl CAMOCTOSTEIBHON U ayTUTOPHOM paboThl 0Oydaromumxcs
U3 YHCiIa JIUI ¢ OTPAaHNYCHHBIMU BO3MO)KHOCTSIMU 3/I10POBbSl 1 MHBAINAOB MIPEAOCTABISIOTCS B (opMax,
aIalITUPOBAHHBIX K OTPAaHMYCHUSIM UX 3/I0POBbS M BOCIIPUATHUS HH(DOPMAITHH.

JI1s1 JIMI ¢ HAPYIIEeHUSIMH 3PeHust:

- B (hopMe INIEKTPOHHOTO TIOKYMEHTA;

- B IIeYaTHOW (hopMe YBEITMUECHHBIM HIPHUPTOM.

JIJ1s1 JIMI ¢ HAPYIIEeHUSIMH cJIyXa:

- B (hopMe IIEKTPOHHOTO IOKYMEHTA;

- B Ie4yaTHoOU hopme.

JIJ1s1 JIMI ¢ HAPYLIEHHUSIMH OTIOPHO-ABHIaTeJILHOTO anmapara:

- B (hopMe INIEKTPOHHOTO IOKYMEHTA;

- B Ie4aTHOU opme.

12.4. IIpodeccuonasibHbIe 0a3bl JaHHBIX H MH(GOPMALIMOHHBIE CIIPABOYHBbIE CHCTEMbI

1. Ilpu u3ydeHHMH IUCHMIUIMHBI peKOMEHAyeTcs oOpamiarbcst K 0a3aM JaHHBIX, MH(OpMaru-
OHHO-CIIPAaBOYHBIM ¥  IOMCKOBBIM cUCTeMaM, K KotopbiM y TYCVYPa oTkpeIT Joctym:
https://lib.tusur.ru/ru/resursy/bazy-dannyh

13. MaTtepuaibHO-TEXHMYECKOE 00ecreyeHue TUCIUILJIMHBI U TpedyeMoe MPorpaMMHoe
ol0ecreueHue

13.1. O0uue TpeOOBaAHUA K MATEPUAIBLHO-TEXHUYECKOMY U IPOrPAMMHOMY 00ecrie4eHnIo
AUCHUIJIMHBI

13.1.1. MaTepuaJibHO-TeXHHUYECKOE U POrPAMMHOe o0ecneyeHue sl JIEKIIMOHHbIX 3aHATHH
Jlist ipoBeieHus 3aHATUH JICKIIMOHHOTO TUTIA, TPYIIIIOBBIX M MHIWBUYyaTbHBIX KOHCYJABTALIUH, T€-
KYIIIETO KOHTPOJISI ¥ MPOMEKYTOYHOW aTTECTAI[UU HCITONIb3YeTCs yueOHas ayTUuTOPHUS ¢ KOJTMYECTBOM TI0-
CaZIOYHBIX MeCT He MeHee 22-24, 006opyIoBaHHAs JOCKOW M CTaHAApTHOH y4ueOHOI mebenpro. MMeroTes
JIEMOHCTPAIIMOHHOE 000pPYIOBAaHUE U YU4€OHO-HATIIATHBIE TTOCOOMsI, 00€CTIEUNBAIOIINE TEMATHUECCKUE HJI-
JIOCTPAIIMHU TI0 JIEKIIMOHHBIM pa3/ielaM TUCIUTUINHEI.

13.1.2. MaTepHaJbHO-TEXHUYECKOE H MPOrPAMMHOE o0ecredyeHne I MPAKTHYeCKUX 3aHATHI
Y4eOHo-BhIuMCIUTENbHAS JabopaTopus «HpopMaTuky U HHPOPMAIIMOHHBIX TEXHOJIOTHID)
yueOHas ayIuTOpHs JUIS POBEICHUS 3aHATUH JICKIIMOHHOTO TUTIA, YIeOHAs ayIUTOPHS TSI IIPOBE -
JICHUS 3aHATHI MPAKTUYECKOTO THIIA, yuyeOHast ayTuTOPUS AJsl IPOBEACHUS 3aHATUN 1a00paTOPHOTO THIIA,
yaeOHast ayTUTOPHsI ISl TPOBEIACHHMSI 3aHATHI CEMUHAPCKOTO TUTIA, TIOMEIICHHE JIJISI KypCOBOTO MPOCKTH -
poBaHU (BBIMOJHEHUS KYPCOBBIX padoT), MOMEIIEHUE ISl TPOBEACHUS TPYIIOBBIX U MHAMBHUIYaIbHBIX
KOHCYJIBTAIINH, IIOMEIIEHUE JUTSI TPOBEICHHS TEKYIIErO KOHTPOJIS ¥ MMPOMEXYTOYHOU aTTeCTalluH, ToMe-
[ICHHE IS CAMOCTOSTENBHON pabOThI

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

Ornucanue UMeIIerocs 000pyIOBaHUS:

- Komnbrotepubie pabouune cranumu (12 mr.);

- Kommnekr cnennanuzupoBanHoi yueOHO# mebenu;

- Pabouee mecTo npenoaBarens.

[IporpamMmMHOe obecrieueHue:

— Microsoft Office 2007

— Microsoft Windows (Imagine)

— PTC Mathcad 15

13.1.3. MaTepua/ibHO-TEXHHYECKOE M IPOrPaMMHoe odecredyeHne J1JIs J1adopaTopHbIX padoT
YueOHo-BeIUHCINTENbHAS TabopaTopus «HPopMaTnKy 1 MHOOPMATMOHHBIX TEXHOJIOT U
y‘-I€6Ha$I ayauTopus 1Jis TpOBCACHUA 3aHATHI JICKITMOHHOI'O THIIA, yqe6Ha51 ayauTopus IJIs IMpOBE-

JICHUS 3aHATHH NPAaKTHYECKOro THUMA, y4eOHast ayAMTOpUS IS IPOBEACHUS 3aHATHI JJAOOPATOPHOTO THIIA,
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yaeOHast ayTUTOPHsI ISl TPOBEJACHHUSI 3aHSATHI CEMUHAPCKOTO TUIIA, TTIOMEIICHHE JIJIsl KypCOBOTO MPOCKTHU -
poBaHUs (BBIMOJIHEHUS KypCOBBIX padoT), MOMEIIEHUE ISl MPOBEACHUS TPYNIOBBIX U MHAMBHUIYaTbHBIX
KOHCYNbTAIIUM, MIOMEIIIEHUE TSI TPOBECHHS TEKYIIEro KOHTPOJIS U MPOMEXKYTOUYHOM aTTeCTalliu, oMe-
[IEHHE IS CAaMOCTOSTENBHON paboThI

634034, Tomckast o6macts, T. Tomck, Bepmmnuna ymuna, a. 47, 3376 ayn.

Ornucanue UMeroIerocs 000pyI0BaHUS:

- Komnbrotepnsie paboune craniuu (12 mr.);

- KommuiekT cnenuann3upoBaHHON yueOHOM MeOen;

- PaGouee mecto mpenogaBarens.

[IporpamMmMHoe obecrnieueHue:

— Microsoft Office 2007

— Microsoft Windows (Imagine)

— Mozilla Firefox

— PTC Mathcad 15

— Qt Framework (Open Source)

13.1.4. MarepuajibHO-TEXHHYECKOE U MIPOrpPaMMHoOe o0ecrneuyeHue ISl CAMOCTOSATeJIbHOW padoThI
Jist caMOCTOSITENNbHOM pabOThl MCMONB3YIOTCS y4eOHbIE ayAUTOPUU (KOMITBIOTEPHBIC KJIacChl),
PacIoJIOKEHHBIE TI0 aJIpecaM:
- 634050, Tomckast o6macTb, T. Tomck, Jleanna mpocrexr, 1. 40, 233 ayn.;
- 634045, Tomckas obmacts, T. Tomck, yin. KpacHoapmeiickas, 1. 146, 201 ayn.;
- 634034, Tomckast ob6nacTb, . Tomck, Bepmmnauna ynuna, 1. 47, 126 ayn.;
- 634034, Tomckast obmacth, T. Tomck, Bepmmanna ymuma, 1. 74, 207 aya.

CocTtaB 000pyIOBaHUS:

- yueOHasi MmeOerb;

- komnetotepsl kinacca He Hike [IDBM INTEL Celeron D336 2.8['T. - 5 miT.;

- KOMOBIOTEPHI MOJIKIIOUYEeHBI K ceTu «/HTepHeT» U 00eCcreynBaroT JAOCTYI B AJIEKTPOHHYIO HH-
(dhopManmOHHO-00pa30BaTEIbHYIO CPely YHUBEPCUTETA.

[Tepedens mporpaMMHOTO 0OECIICUEHUS:

- Microsoft Windows;

- OpenOftice;

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

- Google Chrome.

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

OcBO€HHE NUCLUIUIMHBI JIMIIAMU C OTPAHUYEHHBIMM BO3MOXKHOCTSMH 370POBbS U MHBAJIHMJIAMHU
OCYILECTBIIETCS C UCIIOIB30BAHUEM CPEIACTB 00ydeHHs OOIIETO U CHEIMAIbHOIO Ha3HAUYCHHUS.

[Tpu 3aHATHAX ¢ 0OYYAIOLIUMUCS ¢ HAPYUIEHHSIMH CJIyXa [IPEeIyCMOTPEHO UCIOIb30BaHHE 3BYKO-
YCUJIMBAIOIIEH anmapaTypbl, MyJIbTUMEIUHHBIX CPEICTB U JPYTUX TEXHUUYECKHX CPEACTB MpueMa/mepena-
i yueOHOM nH(pOpMaIuu B JOCTYMHBIX (hopMax, MOOUILHOM CUCTEMBI IIPENoiaBaHus 11 00yJaronIXcs
C MHBaJIMIHOCTHIO, MOPTATUBHON MHIYKIIMOHHON CUCTEMBI. YdeOHas ayTuTOPHsl, B KOTOPOU 3aHUMAIOTCS
oOyyaromyecsi ¢ HapylleHUEeM cllyxa, 000pylIoBaHa KOMIIBIOTEPHON TEXHHKOH, ayIMOTEXHHUKOH, BHUJEO-
TEXHUKOU, SJIEKTPOHHOMU JOCKOW, MYJIbTUMEAUMHON CUCTEMOM.

[Tpu 3aHATHAX C OOYUYAIOUIUMUCS ¢ HAPYIIEHUSIMU 3PEHUSAMHM IIPEyCMOTPEHO UCIIOJIb30BaHUE B
JICKIIMOHHBIX U y4EOHBIX ayAUTOPHUAX BO3MOKHOCTH IPOCMOTPA YAAICHHBIX 00BEKTOB (HAIIpUMep, TEKCTa
HAa JIOCKE WM CJaif/la Ha 3KpaHe) MPpU MOMOIIY BUICOYBETUUHUTENCH 7151 KOM(GOPTHOTO IPOCMOTpA.

[Tpu 3aHATHAX C 00Oy4YaIOIIMMUCS € HAPYLIEHHUSIMH OIIOPHO-ABUIaTeJIbHOIO alnapara HCIOJb-
3YIOTCS aJIbTepHATHUBHBIEC YCTPOICTBA BBOAA MH(OPMAIIMU U IpYrHe TEXHUYECKHE CPe/ICTBA IprueMa/mepe-
naun yuyeOHOM MHPOpPMaK B JOCTYIHBIX (popMax, MOOMIIBHOW CHCTEMbI OOYUEHUs UIs JIIOJCH ¢ UHBA-
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JINAHOCTBIO.

14. OIIeHO‘lHLIe MaTepHuajJabl  METOAUYECCKUEC PEKOMEHIAUHU MO OPraHu3alluv U3yYCHUA
AUCHHUITINHBbI

14.1. Couepmalme OLICHOYHBIX MATCPHAJIOB U METOANIECCKUEC PEKOMECHAAIIUH
I[J'ISI OLCHKHU CTCIICHU C(bOpMI/IpOBaHHOCTI/I N YPOBHsA OCBOCHHA 3aKPCIIJICHHBIX 3a HHCHHHHHHOﬁ
KOMITCTCHITHUM HCIIOJIB3YIOTCA OLCHOYHBIC MaTCpHUajibl 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) COBOKYIHOCTH JIaHHBIX, KOTOPBIE MOTYT OBITh YCBOEHBI U IIPE0Opa30BaHbI B 3HAHUS

4) cmoco6 mpeoOpa3zoBaHus JaHHBIX B U3BECTHBIE TIOHSITHS

Kakoe konu4ecTBO CUMBOJIOB KOJUPYETCs 1eabIMU yncaamu B Tadmune ASCII?

1) 128

2)8

3) 65536

4) 256

Kakue QyHKIIMYM BBITOJIHSAET YUTICET B COCTABE aIlllapaTHOro 00ecrevyeHrs KoMIbloTepa?

1) nonroBpeMeHHOE XpaHeHHe 0OIbIINX 00BEMOB JJAHHBIX U MPOrpPaMM

2) BBINOJIHEHHE OCHOBHOTO 00beMa MaTeMaTHUYECKUX U JIOTMYECKUX OIeparuii

3) ynpasieHue paboToil BHYTPEHHHX YCTPOHCTB KOMITbIOTEpA

4) BpeMeHHOE XpaHEeHHE JTaHHBIX, KOTJ[a KOMITBIOTEp BKITFOUCH

K kakomy kiaccy nporpammuoro obecneuenus (I10) ornocurcs BIOS?

1) 6azoBoe [10

2) cucremuoe [10

3) cyxebnoe [10

4) npuknansoe 110

TouHo ompeseeHHOe ONMCaHNe CIIOC00a pelIeHus 3a/1a4M B BU/IE KOHEUHOM (110 BpEMEHH) TIOCIIe -
JIOBaTEeIIbHOCTH JIeHCTBUI Ha3bIBACTCH. ..

1) nporpammoii

2) A3BIKOM IIPOIPaMMHUPOBaHUS

3) mpoTOKOIOM

4) anropuT™mMoM

CpenctBo nepeBoia HCXOJHOTO KOAa MPOrpaMMbl B MAIIMHHBINA — 3TO ...

1) xoMmnusITOp

2) mpemnporeccop

3) unTepnperarop

4) oTnaguuk

S3p1k nporpammupoBanus (SI1), opueHTHPOBaHHBIN Ha KOHKPETHBINM TUI MPOLIECCOpa U YUUTHIBA-
IO €T0 0COOCHHOCTH (ONepaTophl S3bIKa OJM3KM K MAITMHHOMY KOy M OPHEHTHPOBAHBI HA KOHKPET -
HbIE€ KOMaH/Ibl IPOIIECCOpPa) HA3bIBAETCH. ..

1) xommuupyembim AT1

2) AI1 HU3KOrO YpOBHS

3) AI1 BbicOKOrO ypOBHS

4) narepnperupyembim AIT

VYKaxuTe NpaBUIbHYI0 HCTOPHUYECKYIO MOCIEI0BATEIbHOCTh PA3BUTHS MapagurM MporpaMMHpO-
BaHUS

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

2) ¢pyHKIMOHANBHOE (IIPOIEyPHOE) - AITOPUTMHUECKOE - 00BEKTHO-OpPUEHTUPOBAHHOE

3) dbyHKIMOHATBEHOE (TPOIEAYPHOE) - 0OBEKTHO-OPUEHTUPOBAHHOE - AJITOPUTMHIECKOE

4) anropuTMUUECcKoe - PyHKIIMOHAIBbHOE (POLEIYPHOE) - OOBEKTHO-OPHUEHTUPOBAHHOE

OcCHOBHBIE TIOHATHS 00BEKTHO-OPUEHTHPOBAHHOTO MPOTPaMMHUPOBAHUS:

1) 0OBEKTHI M KIaCChI
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2) GYHKIUH U TPOLIETYPhI

3) IMKIIBI 1 MaCCUBBI

4) CTPYKTYyphl U IEPEUUCIICHUS

Kakoe cimyxe6HO0€ CT0BO (M3 MPUBEACHHOTO CIHCKA) B s13bIKe C++ HCTIOIB3yeTCs sl OOBSBICHUS
[EJIOYHCIICHHBIX TIEPEMECHHBIX?

1) double

2) float

3) char

4) long double

Kakoe ciyxeOHoe cioBO B si3pike C++ HCHONBb3yeTCs B 3alKCH ONepaTopa IUKIA ¢ KOHEYHBIM
YUCJIOM MTOBTOPEHUIN?

1)if

2) while

3)do

4) for

OObsIBIICH MAaCCHUB:

int arr[10];

HeoOxoaumo nmprcBOUTE 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;

char taste;

}

Heo6xoaumo 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;

N3yunre kox:

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

int *uk;

uk=arr;

uk+=2;

cout<<*uk;

UYro OyzmeT BeIBEIEHO HA dKpaH?

1)4

2) 0xdef768

3)5

4)2

HeoOxomumo co3nath (GyHKITUIO, MPUHUMAIONIYIO B KA4eCTBE apryMEHTOB IEIOUYHCICHHYIO TIepe-
MEHHYIO U MacCHB JPOOHBIX YHCEN M BO3BPAIIAIOIIYI0 CHMBOJIBHYIO IEPEMEHHYIO B Ka4€CTBE Pe3yibTa-
Ta.
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Bri6epute Hanbonee moAXOASIINN TPOTOTHIT TAaKOH (PYHKITUU

1) double func(int, char);

2) char func(short, float*);

3) void func(double, char*);

4) void func(long, double*);

Kakoit hopmyIioit MOKHO onmucaTh OTHOIIEHUS HACIEAOBaHMS MEX Y KilaccaMu?

1) has-a

2) is-like-a

3)is-a

4) uses-a

DNeMeHTHI Kiacca, JOCTYIHBIE TOJBKO SK3EMIUIIpaM JaHHOTO KJIacca, a Takke Kiaccam-Hacle.-
HUKaM, TpU ONHUCAaHUHU JAHHOTO KJIacca MOMEUIAIOTCS B pasJie. . .

1) public

2) private

3) protected

4) signals:

Ornucan knacc:

class MyClass

{
-

BriGepuTe U3 criucka MpaBHIIBHYIO 3alMCh MMPOTOTHIIA IECTPYKTOPA JAHHOTO Kilacca

1) MyClass();

2) MyClass ~MyClass(int);

3) void ~MyClass();

4) ~MyClass();

Kakoit oneparop ucmnonb3yercss B Qt At yCTAaHOBICHUS CBS3€H MEXKAY CHUTHAAMU M CIOTaMU
00BeKTOB, TPONU3BOAHBIX OT QObject?

1) link(...);

2) comm(...);

3) connect(...);

4) emit(...);

Kak HazpIBaeTcs ayieMeHT rpaduyecKoro moyib30BaTeNIbecKoro nHTepderica (KHOMKa, ciaiiep, TeK-
CTOBasi METKa U T.1.) B cpeae Qt?

1) ramxer

2) BUIKET

3) nelicTBue

4) ciot

14.1.2. Dx3aMeHALlMOHHBbIE BONPOCHI

1. JlaliTe onpenesieHue MOHATHAM «IIPOrpaMMay, «IIPOrpaMMUPOBAHUE», «S3BIK IPOrPaMMHUPOBA-
Hus». YTo Takoe «an-roputm»? SI3bIKu mporpaMMHpOBaHUS BHICOKOTO M HU3KOrO ypoBHeW. Uem oHM OT-
JMYAI0TCA, IPUBEIUTE IIPUMEDBI.

2. JlaiiTe onpeneneHre KOMIMIATOPY U HHTEPIIPETATOPY UCXOAHBIX KOAOB IIPOTPaMM.

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

#include <iostream>

OO6mbexTsI cin, cout. Ha3nauenue, npaBuia HCHOIb30BAHUS, 3AITUCH.

4. Obnacts umeH. HazHaueHue 1 BO3MOKHOCTH. UTO J1eTaeT CIEeaYIONINI orepaTop:

using namespace std;

Jlis yero npenHa3HayYeHA CIEIYIOIIAs 3alHUCh:

int main()
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return 0;

}

5. Uro B sa3bike C++ HasbiBaeTcs onepatopoM? IlepeuncinTe mpaBuiia COCTaBIEHUS IPOrpaMM Ha
sa3bike C++. [lopsi-noK BBIIOJTHEHMSI ONEPaTOpOB, MpaBuiIa popMaTupOBaHUs KoJa nmporpamMmbl. OnumnTe
MpaBuJjia 3alucy NepeMeH-HbIX B s3bike CH++.

6. HazoBuTe OCHOBHBIE THUIIBI LETOYMUCICHHBIX AaHHBIX B s3bike C++. Iloyemy B s3bike C++
HECKOJIBKO THUIIOB LEJIO-YUCIECHHBIX HaHHBIX? YUuMcna ¢ miaBaroieil TOUKoi. 3amuch YiCcel ¢ IIaBaroiei
Toukoil. HazoBuTe THOBI JaHHBIX C INIABAIONIEN TOYKOW. TOYHOCTEH TUIIOB JAaHHBIX C INIABAIOIIEH 3aIIsITOM.
[Touemy mpu pacderax HEOOXOIUMO €€ YUUTHIBATH?

7. Tun nannbix char. Haznauenue, npaBuia 3amucu, ocoOeHHOCTH. Kak ¢ moMoIpo mporpaMMbl
C++ Haiity, KakoMy cUMBOJIY cooTBeTCTBYET Kox ASCII 887

8. Oneparoprer C++. OnepaTopsl OOBSIBICHUS U IPUCBAUBaHKS. UTO BBIMONTHICT KK/IbINH U3 HUX?
Apudmerndeckue omnepanuu B s3bike C++, 3amuch, MPUOPUTETH. Pa3HOBUIHOCTH OlEpamuii JeleHus
JUISL pa3HBIX TUIOB AaHHBIX. Oniepamus AeIeHHs 10 MOIYJIIO.

9. Jlornueckue onepauuu B s3pike C++, 3anuck, npuoputeTsl. Tun nanueix bool. s yero ox uc-
noJyib3yercsa? Onu-muTe oneparopsl MUKiIa B si3bike C++. (CHHTaKCHUC, TPUHITUTT PabOThI, TpuMepsl). Omnu-
IIUTE ONEPaTOPbl YCIOBHA B si3bIke C++. (CHHTAKCUC, TPUHIIUN pabOThI, IPUMEPHI)

10. [HaiiTe onpeneneHrue MPOU3BOIHOMY (TI0JIB30BATEILCKOMY) THITY JTaHHBIX. JaiiTe onpeaenenue
TUIaM: MacCHUB, CTPOKa, CTpyKTypa. OnuiuTe npaBuia MHUIUMAIN3auuu MaccuBa B si3bike C++. C kakoro
HOMEpPA HAYMHAETCS MH-AeKcalus B MaccuBax? Kak COOTHOCATCS MHAEKC MTOCIIEIHETO AJIEMEHTA U pa3Mep
MaccuBa’?

11. JlaiiTe onpeaeneHne MPOU3BOJHOMY THITY JaHHBIX «CTpYKTypa». [IpuBenute nmpumep obpare-
HUSL K TIOJISIM CTPYK-TYpBl. MCIONb3ylHTe CTPYKTYpY, ONMHMCHIBAIOIIYI0O paOOTHHUKA KaKOH-THOO KOMITaHUH.
OHa oJpKHA cofiepKaTh WH-(HOPMAIIMIO O €r0 UMEHH, BO3PacTe, CEMEHHOM TOJIOKEHUHU (COCTOUT B Opake
WJIM HET), POCT (B METPaXx).

12. JlaiiTe onpeneneHue THIY «yka3aTenby. JJig XpaHeHHs] Kako MMEHHO MHGOpPMAIIMH TpeaHa-
3HaueH gaHHblil Tun? [IpusBenure npuMepsl. Kakum obpa3om, ucmonb3yst cuaTakcuc C++, MOKHO y3HATh
azpec 00JIaCTH TaMSITH, BBIJIC-JICHHOW JJIS IEJIOYUCICHHOW nepeMeHHou var? Kak Ha3biBaeTcst maHHAs
onepanus?

13. Kakue omeparuu onpeneieHsl 1 «ykazarenei»? Onumure, KakuM 00pa3oM MoKHO oOpaba-
THIBaTh MAaCCHUBBI JIAHHBIX, UCTIOJIb3YS «yKa3aTeln.

14. Kakum 006pa3oM BO3MOKHO BBIZIETICHUE U OCBOOOKIeHHE MaMsITH B C++ B mpoIiecce BBITTOTHE -
Hus nporpammer? [IpuBenure npumMep oObsSBICHUS (JTUCTHHT) THHAMUYECKOTO MacCHUBa JPOOHBIX YHCEIL.

15. OmumuTe npaBuia co3nanus Gyakmuu (mporeaypsl). [IpuBenuTe nmpaBuia 3amucyu MpOTOTUIIA
¢ynkuun. [laiite mo-sCHEHUs, YTO O3HA4YaeT KakJas cocTaBisomas npororuna. IIpuseaure npumep:
HaANUIINTE JIUCTUHT (PYHKIIMH, BO3BpALIAIONIeH MPOU3BOILHYIO LIETYIO0 CTENEHb APOOHOTO YHUCIIA.

16. ®ynkuun C++. OyHKIMYM, BO3Bpallaloe pe3yabTaT U He Bo3Bpalaromue ero. HazHauenue,
CHUHTAaKCHC, OCHOB-HbIE OTIMYHUS. UTO CONEP>KUTCS B 3arojoBOYHBIX (ainax «.h» u daitnax ncxomHseIx
TEKCTOB «.cpp»? Kakum 00pa-30M MOXKHO UCIIONIB30BaTh JIBa ATUX TUMA (paidiaoB?

17. aiire onpenenenue nonsrusm: OOII, knacc, 00bekT. Kakumu SBISIOTCS OTHOIICHHUS MEXITY
o0bekToM M Kiaccom? Omummre o0LIyl0 CTPYKTYpy Kiacca. OOIIeAOCTYNHBINH U MPUBATHBIA pa3iesibl
KJ1acca.

18. dyHkuuu-3neMenThl Kinacca. Berpoennsle Metonpsl. Jlnanazon noctyna. Onummre B3auMoO-
neiicTBue QyHKUMN-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 CIIOCOO MHUIIMAM3AIMH 00BbEKTa ¢ UCIIOJIB30BAHUEM KOHCTPYK-
topa. [IpuBeauTe npu-mMep KOHCTPYKTOPA CO CHEIUPUKATOPOM NEw.

21. OcoGeHHOCTH MPUMEHEHHsI KOHCTPYKTOPOB OT IPYTrUX METOMOB Kiacca. UTO Takoe KOHCTPYK-
TOp, ONPEICICHHBIN 110 YMOIYAHUIO, U KAKYIO M0JIb3Y MPUHOCUT €ro Hanuuue?

22. Yto mpoucXOoauT KOTa Bl IPUCBANBAETE OJIMH OOBEKT IPYyroMy OOBEKTY TOTO K€ Kiiacca?

23. Ileperpy3ka onepanmii. Bun oneparopnoit ¢pynkiuu. OrpaHudeHus: Ipy BHITOJIHEHUH Tepe-
TPY3KH ONeparui.
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24. Buapl 1 Ha3Ha4Y€HUE APYKECTBEHHBIX CTPYKTyp. Co3maHue ApPYKECTBEHHBIX KOHCTPYKLIHH.
Kakumu npaBamu 1o-ctyna obiaiaer ApyKecTBeHHas: GyHKINA?

25. IlepeuncanTe OCHOBHBIC IPUHIIUIIBI OOBEKTHOW MOJICITH.

26. JlaiiTe onpeaeneHue MOHATHIO «a0CTPaKIIHS.

27. MaiiTe onpeaesieHue MOHATUIO « UHKAICYIISLIHS.

28. [laiiTe onpeneneHue MOHITUIO «MOIYIbHOCTBY.

29. JlaiiTe onpeneneHue MOHITHIO «UEPAPXHSD.

30. [aiiTe onpeaeneHue MOHATHIO «TUITH3ALIHS.

31. JlaiiTe onpeneseHne NOHATUIO «IIapajlIeIu3M.

32. JlaiiTe onpeaeieHre MOHITHIO «COXPAHSIEMOCTbY.

33. JlaliTe onpeaesieHne OHATHIO «OOBEKTY.

34. CocTosiHHUE U MTOBENECHNE 00BEKTOB.

35. Knaccudukanus 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. Ilepeuncante TUIBI OTHOIICHHUN MEXy KJIACCaMU.

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/

46. [Ipunuun noacranosku Jluckosoit B OO/,

47. llpunnun pazaenenus uatepdeiico 8 OO/,

48. [Ipunuun auukiandHocty 3asucumocteit B OO/,

49. [laiiTe onpenenenue rpaduuecKoMy IMoib3oBaTebckomy untepdeiicy nporpammsl (GUI).

50. bubnmuoreka Qt. Kitacc QApplication.

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

52. bubnuoreka Qt. KomnoHoBKa BUIKETOB. MeHeKepbl KOMITOHOBKH.

53. bubmoteka Qt. lnanorossie okHa. Kiacc QDialog.

54. bubnuoreka Qt. TexHonorust CUrHajIOB U ¢I0TOB. [IpUHITUT, CHHTaKCHUC, IPUMED UCIIOIH30BA-
HUSL.

55. bubnuoreka Qt. I'maBHoe okHO nporpammsl. Kitacc QMainWindow. LleHTpanbHbIi BUIDKET.

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

57. bubmoreka Qt. [maBHOE OKHO TporpaMMel. [TaHeTn HHCTPYMEHTOB, KOHTEKCTHBIE MEHIO, CTa-
TYCHBIE CTPOKH.

58. bubnuoteka Qt. Co3maHue MOIb30BATEIIBCKUX BUHKECTOB.

59. Uucnennele MeTOAbl. METOBI pEIICHHSI CUCTEM JIMHEWHBIX ypaBHeHU. Meton ["aycca. Metop
I"aycca-)Kopnana.

60. Yucnennole MeToAbl. METONBI pEIIeHUsT CUCTEM JIMHEHMHBIX YpaBHEHUW. MeEToJ MpOCThIX
uTepanuim.

3amaun ajs penieHus Ha sx3aMmene (1t cemectp):

1. Co3paiite xiacc Symbol. EAMHCTBEHHBIM CKpBITBIM (IIPUBATHBIM) JIEMEHTOM Kiacca Oyaer
CUMBOJIbHAs niepemMeH-Hast. Co3nanTe MeTol, KOTOPBIM CUUTHIBAET C KIIABUATYPhl 3HAUEHUE ITOW CUMBOJIb-
HoW 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 OymayT:

IpoOHast IepeMeHHasI, SBIISIONIAsCS TEPBLIM YICHOM IPOTPECCUM;

NpoOHas repeMeHHas, BISIONIasICs pa3HOCTHIO IPOrPECCUN;

LIEJIOYUCIICHHAs IEpeMEHHas1, COJIEPKaIlee KOTMYECTBO WICHOB MTPOTPECCUU;

MaccHUB APOOHBIX YHCEN, COAEPIKAIIUI BCE UIEHBI IPOTPECCUH.
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Co3paiiTe BCTpOEHHBIN METOJ], KOTOPHIH 3aloJIHAET MAaCCHB WiIEHaMH apu(MeTHUecKon mporpec-
CUU, B 3aBUCHUMOCTH OT IE€PBOTO 4IEHA, Pa3HOCTH W HEOOXOAUMOro KoiuuectBa wieHoB. Co3nmaiite
KOHCTPYKTOp KJ1acca, KOTOPBIA B SIBHOM BHUJAE HHULMAIM3UPYET apupmeTnueckyro mporpeccuro. Co-
3/IaliTe METO, KOTOPHIN BHIBOJAWT Ha 3KpaH apupMeTHUYECKyro mporpeccuto. [Iponmumoctpupyiite padoty
METOJIOB KJIacca B OCHOBHOI Mporpamme.

3. Cozmaiite kimacc G_progr (reomerpuueckas mporpeccusi). CKpbITBIME (IPUBATHBIMH) 3JIEMEHTA -
MU KJ1acca OymyT:

npoOHas epeMeHHast, IBJSI0NIasics MepBbIM YIEHOM MPOTPECCUH;

IpoOHast IepeMeHHasI, SBIISIONIASICS YaCTHBIM MTPOTPECCUU;

LEJIOYUCIIEHHAs IEPEMEHHAs!, COJEPIKAILEe KOIMYECTBO YWICHOB IIPOTPECCUU;

MaccHB JPOOHBIX YUCEIl, COIEPKAIUI BCE WICHBI IPOTPECCUH.

Co3pgaiiTe BCTPOEHHBIA METOJ, KOTOPBIA 3aMOJHAET MAaCCHB YJIE€HAMH F€OMETPUUYECKOM Mporpec-
CHHM, B 3aBHCHUMOCTH OT IE€PBOIO 4JIE€HA, YAaCTHOTO M HEOOXOIMMOro KoimdectBa ujeHoB. Coznaiite
KOHCTPYKTOp KJIacca, KOTOpPbIl B SIB-HOM BHJE MHUIMAIMU3UpYyeT apudmeTHdeckyro mporpeccuto. Co-
31aiiTe METO/I, KOTOPBIN BHIBOAMUT Ha dKpaH apu(-MeTHUeCKyIo nporpeccuto. [Ipounsmoctpupyiite padoty
METOJIOB KJIacCa B OCHOBHOM IIPOrpaMMme.

4. Cozpaiite knacc Compare. DneMeHTaMH Kiacca OynyT JBE LIEJIOYMCIICHHBIE NMEpPEMEHHbBIE H
onHa joruueckad. Co-31aiiTe BCTPOCHHBIM METOH, KOTOPBIM CPAaBHUBAET JBE ILIEJIOYMCIIEHHBIE MEPEMEH -
HBIC U B JIOTHYECKYIO IEPEMEHHYIO BO3BPAIAET «true», eCcIi 3Ha4eHUE MepBOi NepEMEHHOM 0oJIbIe 3Ha -
yeHus1 BTOpoi U «false» B mpotuBHOM ciydae. Co3maiiTe METO/, BRIBOASINNN HAa SKpaH pe3ysIbTaT CpaBHE -
Hust. [Ipowmroctpupyiite paboTy METOJIOB Kilacca B OC-HOBHOM Iporpamme.

5. Co3pmaiite kimacc Massive. DieMeHTOM Kiiacca OyzeT MaccuB ApoOHBIX yucen. Co3mante MeTox,
KOTOPBIM TMO3BOJIS-€T CUUTATh C KJIABUATYPhl 3JEMEHTHI JaHHOro MaccuBa. Co3gailTe METOJ, KOTOpBIi
copTupyert ero 1o yosiBanuio. Co3maiTe MeTo/1, KOTOPBIH BBIBOJUT Ha DKpaH IEMEHTHI MaccuBa. [Ipowni-
JTIOCTPHUPYHTE pabOTy METOMIOB KJIacca B OCHOBHOM IpoTrpamMe.

6. Coznaiite kiacc Stroka. DnemeHTOM Kjacca OyaeT cMMBOJBHBIN MaccuB. Co3aaiiTe MeTo, KO-
TOPBIN MO3BOJIIET CUUTATh CTPOKY C KiIaBUaTypbl. Co3naiiTe METOA, pACCUMTHIBAIOLIUN KOTUYECTBO CUM-
BOJIOB B cTpoke. [leperpysute onepannio «<<» TakuM 00pa3oM, 4TOObI BBIBOJ CTPOKHU Ha 3KpaH CTal BO3-
MOYKHBIM IIPH MOMOIIM 00bekTa cout. [IponsuttocTpupyiite paboTy METOOB Kilacca B OCHOBHOM Iporpam-
Me.

7. Cozmaiite ki1acc D_massive. DnemeHTaMu kjiacca OyAayT IIETIOYHMCICHHAs NIEpeMEHHast, KoTopast
ompeneseT pa3Mep MaccuBa (KOJMYECTBO 3JIEMEHTOB MAacCHBa), U MacCHB JIpoOHBIX yucen. Co3maiite
KOHCTPYKTOpP, KOTOPBIN B SIBHOM BUJI€ HHULMAIM3UPYET MAaCCUB 3aJJaHHOTO pa3mepa. Co3naiite MeTo, Ko-
TOPBIN MTO3BOJISET MEHATH pa3Mep MACCHBA B MIPOLIECCE BBIITOJIHEHUS porpaMmbl. Co3iaite MeToA, KOTo-
pBIi BBIBOJUT Ha KpaH BCe 3JEMEHTH MaccuBa. [IpomnirocTpupyiite paboTy METOZOB Kilacca B OCHOB-
HOM MpOoTrpamMme.

8. Coznaiite knmacc Rules. DnemenToMm kimacca Oyaer cuMBOIbHBIN MaccuB. Co3maiiTe MeToI, M03-
BOJISIFOIIMI CUUTATh CTPOKY C KiaBuarypbl. Co3aiiTe METO/, KOTOPBIN MPOBEPSIET COOTBETCTBUE BBEICH -
HOW CTPOKM MpaBUiIaM 3amucH uaeHTuukaropoB C++ u caydyae HECOOTBETCTBHS BBIBECTH HA SKpaH HaJl-
nuchk «Data is incorrecty, a B cirydae co-otBeTcTBHs, 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 KOdPPUINEHTOB MPH CTENEHAX X U JpoOHas nmepeMeHHasi, Coaep-
JKallee 3HAYeHHE NUCKpUMH-HaHTa. Co3laiTe KOHCTPYKTOP, KOTOPBIA B SIBHOM BHJI€ WHHULHAINA3UPYET
KBaJ[paTHOE ypaBHEHUE MO YKa3aHHBIM Kodduruentam. Co3naiiTe BCTPOSHHBIM METOJ, PAaCCUUTHIBAIO-
IMA TUCKPUMUHAHT KBaApaTHOrO ypaBHeHUA. Co-34alTe€ METOJ, KOTOPbI BHIBOAUT HA DKPAH 3HAYCHUS
KOpPHEW KBaJpaTHOTO YpaBHEHHsI MM BBIBOIUT cooOIIeHHe 00 omuoke, eciiu kopHel Het. [Ipowntoctpu-
pyiTe paboTy METOJ0B Kjlacca B OCHOBHOMW mporpamme. J[Js HaXox-/A€HUs KBaJpaTHOTO KOPHS BOCIIOJNb-
30BaTbes QyHKUUMEH sqrt() U3 cranaapTHOM Onbanoreku (daitn math.h).

10. Coznaiite kacc M_system(cuctema u3MepeHuit). DIeMeHTaMH Kiacca OyayT ApoOHas mepe-
MEHHasi, CoJiepKaIlas MPOU3BOILHOE YHUCIIO, U CUMBOJIbHAS IIEPEMEHHAsI, OTBEYAIOIIAS 32 PEKUM PabOTHI
KJ1acca, IpUHUMAIOLIas 3Haue-HUs «m» Wik «i». Co3maiTe KOHCTPYKTOP, KOTOPBIHM B SIBHOM BUAE UHUIIU-
aNnu3upyeT OOBEKT Kilacca Mo BBEICHHBIM BennunHaMm. Co3aaiTe MeTo/], KOTOPBIH OCYIIECTBIISET MEPEBOA
BBEJCHHON BEJIMYMHBI U3 METPOB B AIOWMBI, €CJIM COOTBETCTBYIOIECH MEPEMEHHON 3a7laH PEXKUM «M» U
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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. Co3paiite kmacc Katushka (karymika HUTOK). DieMeHTOM Kiacca OyneT paauyc karymiku. Co-
3/1aliTe BCTPOEHHBIE METO/IbI pacyeTa JJIUHbI OKPYKHOCTH KATYIIKHU U IUIOIIAA COOTBETCTBYIOLIETO KPY -
ra. CozfaiiTe METOl, KOTOPBIH B 3aBUCUMOCTH OT BBEJICHHOM JUTMHBI HUTKU PACCUUTACT HEOOXOAUMOE KO-
JIMYECTBO €€ MOJHBIX BUTKOB BOKPYT Ka-TYIIKH (JIMHA HUTKH BBOJUTCS U3 OCHOBHOM MPOrPaMMBbI) U BbI -
BEJIET Ha HKpaH pe3ynbraT. [IpommocTpupyiite paboTy METOIOB Kilacca B OCHOBHOW IPOrpaMMe.

12. Co3paiite kimacc Student. DmemeHTamMu Kiacca OymayT BO3pacT, Mo, (aKylIbTeT B HOMEp TPYII-
Bl CTYZICHTA, a TaKXKe CTPYKTYypa, COAepKallas TP MoJIst: UM, aMuins, oT4ecTBO cryaeHta. Co3naite
METO/I, TO3BOJISIOIINN CYUTATh C KJIIAaBUATypbl 3HAUEHHUS BCEX AJIEMEHTOB Kiacca. Co3maiTe MeTo1, BBIBO-
TSI Ha 9KpaH KapTOUKY CTYJACHTA: 3HAYCHUS BCEX €ro AJieMeHTOB. [IpomimtocTpupyiite paboTy MeTO-
JIOB KJIacca B OCHOBHOM IIPOrpamMMme.

13. Onumure cTpyktypy Zritel, cogepxkamnyio Tpu mons: 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. MHIeKkch MaccuBa — 3T0 HOMEP psifa U HOMep
MecTa B 3puTeIbHOM 3aje. Co3maiTe KOH-CTPYKTOp KJIacca, KOTOPBIM B SBHOM BHJI€ MHUIIMAIM3UPYET 3aJl
3amaHHoro pazmepa. Cosnaiite METO/, MO3BOJISIO-IINUN TPUCBOUTH MECTY MMs, (PaMHIIIUIO U OTUYECTBO 3pH-
tenst. Co3maiiTe METO/I, BRIBOSIIUI HA SKpaH UMs, (aMUIHIO M OTYECTBO 3putens. [Ipommmoctpupyiire
paboTy METO/IOB KJIacca B OCHOBHOM Iporpamme.

14. Coznaiite kimacc Rectangle (mpsiMoyroibHHK). DneMeHTaMu Kitacca OyayT JUTHHBI IBYX CTOPOH
npsMoyrojbHUKa. [leperpy3ure onepanuio cIoKeHUs A JaHHOTO Kjacca TakuM 00pa3oM, YTO MPHU CII0-
KEHHUHU JIByX 00beKTOB Rec-tangle niaMHBI COOTBETCTBYIOMIKX CTOPOH OyayT cymMMmupoBarhcs. [leperpysu-
T€ OIEpAIMI0 BBIYUTAHMS JUIS JAHHOTO KJIacca TaKUM OOpa3oM, YTO MPH BBIYMTAHUU OIJHOTO OOBEKTa
Rectangle u3 npyroro, JUIMHBI CTOPOH MEPBOrO MPSIMOYTOJbHUKA OYyIyT BBIUUTATHCS W3 JJIUH COOTBET-
CTBYIOIIMX CTOPOH BTOporo. [Iponuttoctpupyiite paboTy METOOB Ki1acca B OCHOBHOM Iporpamme.

15. Coznarite knacc New year. DIeMEHTOM JTAHHOTO Kjlacca OyJeT IeounCceHHas IepeMeHHasl,
cojzeprkaias koiau-uectBo AHer 1o Hosoro I'ona. Co3naiiTe KOHCTPYKTOp Kilacca, apryMEHTOM KOTOPOTo
OyZleT ABJIATHCS JaTa (ICHb U MECSAIl) U KOTOPBIA OyJIeT pacCuMThIBaTh KOJIMYECTBO JHEH 10 HoBoro roma
ucxXoAs U3 3Toi natel. [lponmmocTpupyiite paboTy METOAOB Kilacca B OCHOBHOM Iporpamme.

16. Co3paiite kmacc Account (cuer). DIeMEeHTaMH JTaHHOTO Kjacca OymyT TpH ApOOHBIE TIEpEeMEH-
HBIC: O[HA JJISl XpaHEHUS TEKYIEro OCTaTka Ha CueTe, BTOpas IJIsS XpaHeHUs WH(POpMAIUU O BCEX IIO0-
CTYIUICHHSIX Ha CUET, TPeThs I XpaHeHus nHGOpMaIMu O BCeX pacxogHbIx omepanusx. Co3maiite me-
TOJI, TIO3BOJISIFOIINI MOMOJHUTH CYeT (YBETUYUTHh TEKYIIUW ocTaTok). Co3maiiTe METoM, MO3BOJISIFOIIUI
CHATH CPEJCTBA CO cYeTa (YMEHBIIUTh TeKYIUW ocTaTok). Co3maiTe METO, BHIBOISIIMA Ha DKpaH BCE
TpH NapaMeTpa cueTa: TeKyIIHH OCTAaTOK, BCE NOCTYIMBIIME U BCE CHATHIE cpeacTsa. Ileperpysure omne-
paIuio CI0XKEHUsI TAKUM 00pa3oM, YTOOBI MPHU CIOKEHUH JABYX OOBEKTOB Kiacca Account yBeTUUHBAJICS
TEKYIIUH OCTATOK PE3YJIbTUPYIOIIErO CUeTa U MPH 3TOM YBEINYMBAJINCH BCE MOCTYNMBIINE 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 mnuuipbl. Co3gailTe BCTPOEHHBIM METOJ, PACCUMTHIBAIONIMK IuIomanb nuiel. Co3maite
BCTPOEHHBIN METOJl, PaCCUNTHIBAIOIIUI CTOMMOCTD MUl UCXOJI U3 €€ IUIOMIAJN U CTOMMOCTH OJHOIO
KBapaTHOro cM. Co3maite KOHCTPYKTOP KJ1acca, KOTOPBIM B SIBHOM BUJAEC MHUIMAIM3UPYET MULIY C 3a-
JaHHBIM JAMAMETPOM M CTOMMOCTBIO OJHOTO KBagpaTtHOro cM. Co3xaiTe METO[, BBIBOIAIIMM Ha 3KpaH
CTOMMOCTH NMUIIBL. [leperpy3ute onepamuio cIoKeHHs TaKUM 00pa3oM, YTO MPH CIOXKEHUU JBYX OOBEK-
ToB KJsacca Pizza pesynbraTom OyzieT cymMmapHasi CTOMMOCTb IBYX nuuil. [Iponmmoctpupyiite paboty me-
TOJZIOB KJIacCa B OCHOBHOM IIPOrpamMMme.

14.1.3. TeMmbl KOHTPOJILHBIX padoT

[Tpumep 6unera KOHTPOIbHON paboThl Nel:

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

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

3. Onuure oneparopsl IUKIA 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 useH nociaenoBareabHOCTH U N CUUTATh C KJIaBUATYPBI.

[Tpumep OGuneTa KOHTPOILHOU PabOThI No2:
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1. Yro o3HauaeT cnemyromas 3amuch: char string[25]? Jlns dero mnpeaHa3sHAueH 3JICMEHT
string[24]?

2. llpuBenure mpuMep CTPYKTYphl. B ueMm npuHIUNHUaNIbHOE OTIMYUE CTPYKTYPhI OT MaccuBa?

3. Urto mepenaercst B maMsATh KOMIIBIOTEpA, KOIZa B MpOrpamMme OOBSBISETCS MACCUB JaHHBIX?
IIpuBenure npumep.

4. 3agada: Ilpenmonoxum, uto treacle siBnmsercs MmaccuBoM u3 10 mepemennsix Tuna float. Omnpe-
JENUTE yKa3aTelb, KOTOPBIA yKa3bIBa€T Ha TEPBHIN 3JIEMEHT MaccuBa treacle, u Mcmonb3ylTe yka3aTenb
JUIS1 BBIBOJIA TIEPBOTO U MOCJIEAHETO 3JIEMEHTOB MacCHUBa.

14.1.4. Tembl 0IPOCOB HA 3aHATHAX

Pemienue cucteM MMHEHHBIX anreOpanyecKux ypaBHEHUH.

0O0630p crocoOOB pElICHHsT CUCTEM JUHEHHBIX ypaBHEHHU ¢ momornisio DOBM. Meron Kpamepa,
meton ['aycca, utepanonasie Meto/pl. CpaBHEHHE METOA0B. ANropuT™ Metoza ['aycca ¢ BBIOOpOM Iy1aB-
HOTO 3JIEMEHTA.

YuclieHHOE PEIeHNE HEJIMHEUHBIX YPaBHEHUN.

OO61as XxapaKTepuCTHKa 33aJauul - KjlacCu(UKalus ypaBHEHHM, METO/IbI M ATAlbl UX peleHus. 3a-
Jlauu OTIEJICHUS KOpPHEH U yTOUHEHUE UX 3HauYeHUU. MeToJ| IMXOTOMUM AJIs PELEHUs 3a/1a4 OTIEIECHUS U
yTouHeHus1 kopHeil. MccnenoBanue noseneHus (GyHKIMM B UHTEpBalie OTAENEHUsI KOpHs. MeToabl Xopa,
KacaTeJbHbIX, METOJ UTepaLlnii, KOMOMHUPOBAaHHBIN MeTol. CpaBHEHHE BO3MOXKHOCTEH Pa3IMYHbIX METO-
JIOB YTOYHEHHMSI KOPHSI.

YucneHHble METOAB!I MHTETPUPOBAHMUS.

Mertoabl IpsIMOYrolnbHUKOB, Tpaneuuid u Cumncona. Metoz I'aycca. OnieHKHM TOYHOCTH BBIYHUCIIE-
HUSI UHTETPaJIOB U UX CBS3b C 3a/1aueii MHTepHOSIMU QYHKLIUHU. AJANTUBHBINA aJITOPUTM.

Pemenne oObIkHOBEHHBIX U (hepeHIIMATbHBIX YPaBHEHUH.

Tunel 3a7au 17151 0OBIKHOBEHHBIX UG depeHINaIbHbIX ypaBHeHHH. MeTop! Ditnepa u Pynre-Kyr-
ThI B 3a1a4ax Komm. CpaBHEHHE METOIOB.

HauvanbHuble cBenenus o si3pike C+.

Uctopus BoznukHoBeHusi C++. I[Ipeumymectsa C++. Kommentapuu B si3bike C++. 3HAKOMCTBO C
IPEINpoLECCOPOM, 3arojIOBOUHBIMU (painaMu, mpocTpancTBOM MMeH. DyHkius main(). OObEKTH cin U
cout. CumBoJ HOBOM cTpoku. OnepaTopsl 00bsABIECHUS U NIepeMeHHble. Onepatop npucBanBaHus. OyHK-
. OyHKIMK ¢ BO3BpalaeMbIM 3HaueHneM. DyHKIuKM 6e3 Bo3BpaiaeMoro 3HaueHus. [Ipororun GpyHk-
nuu. @opmat onpenenenns QyHKIUHU. 3arooBOK QyHKLIUH.

ba3oBble TUIIBI TaHHBIX.

[Tepemennsie. imena nepemennsix. Llenouncnennrsie Tunel qanubeix(short, int u long). Lemounc-
JeHHble KOHCTaHThl. Ompenenenue Thna KoHcTanTel B C++. Tun nanueix char. Koncrantel tuna char.
Tun nanusix wchar t. @ynkuus-snement: cout.put(). Tunsl gaHHbIX 6e3 3Haka. Tun nanHbeix bool. KBa-
mudukatop const. Yucna ¢ ruaBaroiieid Toukod. THITBI JaHHBIX C TuIaBaroiei Toukoi. KoHcTaHThI ¢ miia-
Barollell Toukoi. Apudmernueckue onepanuu s3bika C++. Ilpuopurer onepauuii U acCOUMATUBHOCTb.
PasznoBunHoCTH onepauuu aeneHus. Oneparnus nenenus no moaymo. [IpeoOpa3oBanust TUIIOB TaHHBIX (B
BBIPXEHUSIX U NpU pucBauBaHun). [IpuBeaenne TUIOB.

ITpon3BOAHbIE TUIIBI JaHHBIX.

Maccussl. Ctpoku. CtpouHo-opueHTupoBanHbiil BBoI: getline() u get(). Ctpykrypsl. Maccusbl
cTpykTyp. CTpYyKTYpHI U paspsanslie noist. Oovenunenus. [lepeuncnenms.

VYkazaTenu U JUHaMHA4YeCKas aMsTh.

Vkazatenu. OObsiBIeHNE U UHUIMaNU3aus yka3areneid. Oneparop new. Oneparop delete. [{una-
MUYECcKue epeMeHHble. [luHaMiuecKe MacCuBbI. YKa3aTell, MacCUBBI U apu(pMeTHKa ykazarenen. Yka-
3aTeNy U CTPOKU. [lMHaMu4eckue CTpPyKTypbl. ABTOMaTHUYECKasi, CTaTUYeCcKast U CBOOOHAsS TaMSITh.

[{ukJIbl 1 BBIpAXKEHUS CPaBHEHMUSL.

[Tuxn for. Oneparopsl HHKpeMeHTa (++) u 1ekpemenTa (--). KomOuHupoBaHHbIe OnepaTophl MpHU-
cBauBaHus. CocTaBHbIe onepaTopbl win 0soku. Onepatop "3ansTas" (WM TONOIHUTEIbHbIE CHHTAKCHUYE-
ckue npuemsl). Beipaxxenust cpaBHenusi. CpaBaenue crpok. Llukin while. IIceBnonumsl Tunos. Hukn do
while. Bio)kxeHHbIE LUKIIBI U JByMEPHBIE MACCHUBBI.

Knaccel namsaT, [uana3oHbl 10CTYIIA U CBS3bIBAHUE.

ABTOMaTHuecKasi MaMsITh. ABTOMAaTUUYECKUE NIEPEMEHHbIE U paboTa co cTtekoM. [lepemMenHbie Tuna
register. CTatnueckuil knacc nmamsatd. Buemnue nepemenHsle. MoaugukaTtop static (JIoKanbHbIe Hepe-
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MeHHbIe). CBs3bIBaHME W BHEIIHHE nepeMeHHble. CrenndukaTopbl KJIaccoB mamsTH: const, volatile u
mutable. Knaccsl mamatu u gyHkuuu. f3pikoBoe cBsizbiBaHue. Kitacchl mamMsTH 1 AMHAMUYECKOE pacipe-
nenenue. IIpoctpancTsa UMeEH.

OOBEeKTHI U KIIACCHI.

Konnenuus knacca. Onpenenenue u peanusanus kiacca. OOMe0CTyMHbIA U IPUBATHBINA JOCTYII
K KJaccy. DJeMeHThl JaHHbIX- Kiacca. Meroasl kiacca (QyHKUMU-37IeMeHTHl kiacca). Co3naHue U uc-
N0JIb30BaHUE 00BEKTOB Kiacca. KOHCTPYKTOPBI U AeCTpYKTOPHI Kitacca. DyHKIMHU-37IeMeHTHI const. Yka-
3arensb this. Co3manne MaccuBOB 00beKTOB. /lnanmazon goctyna K kiaccy. AOCTpaKTHBIC THUITHI JAHHBIX.

Knaccel u nuHaMu4eckoe pacrpeaeeHue maMsTu.

[TpumeHeHre MeTo/ja TMHAMUYECKOT0 paciipe/ielieHus MaMaTy JUIs 3JIeMEeHTOB Kiacca. HesBHble U
SIBHBIE KOHCTPYKTOPBI KOMMpoBaHUs. HesiBHbIC U SBHBIE MEpPEeTpyKEHHBIE OmepaTophl npucBoeHus. [lo-
CJIeIOBATEIbHOCTD JCHCTBHIM NMPHU UCIOIb30BAHUN 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. COMCKY MHULMANIM3aTopa KOHCTpykTopa. [IpuBenenue BBepX U mpuBeneHUe BHU3. Bupty-
anpHble (YHKIMH-IeMeHThl. PaHHee (cTathyeckoe) W To3aHee (AMHaMU4YecKoe) cBs3biBaHue. [lomHO-
CTBI0 BUpTYyasIbHBIC (PyHKIIMH. PaboTa ¢ METO0M 00IIIEIOCTYITHOTO HACICIOBAHHUS.

[ToBTOpHOE HCMONB30BAHKUE IPOrPaMMHOTO Koja B C++.

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

JpyxecTBeHHBbIE KOHCTPYKITMH U UCKITIOYCHUS.

HpyxecTBeHHbIE KIacchl. MeToabl IPYyKECTBEHHBIX KJIaccoB. BiokeHHbIe Kiacchl. [ eHepupoBa-
HUE UCKITIOUeHUH, 010ku try u catch. Knaccer uckmouennii. bubnmoreka RTTI. Oneparopsr dynamic_cast
u typeid. Omepartopsl static_cast, const_cast u reinterpret _cast.

Knacc string u ctannaptHast OubIM0TEeKa M1a0JIOHOB.

CrannmaptHbeiid kiacc s3bika C++ string. [llabnon auto ptr. CtangapTHas OubauoTeka 1mabioHOB
(STL). Knaccei-konteitnepsl. Utepatopbl. O0bekThI-pyHKIUH (HyHKTOPHI). AnroputMel STL.

BBoj/BBIBO/T TaHHBIX U paboTa ¢ daiiamu.

BBon u BeIBOA naHHBIX ¢ Touku 3peHus C++. CemelicTBo kimaccoB iostream. [lepeHamnpasienue.
MeTtonpl kiacca ostream. dopMaTHpOBaHHUE PE3yAbTATOB BhIBOJA. MeTombl kiacca istream. CoCTOSHHS
notoka. DaitnoBelii BBO/BRIBOA. Mcnonp3oBanue kiacca ifstream s BBoma (aiinos. Vcmons3oBanue
Kkiacca ofstream 1t BeiBoga ¢aiinoB. Mcnons3oBanue kiacca fstream a1 0JHOBPEMEHHOTO BBOJIA/BBIBO-
na ¢aitno. O6paboTka mapaMeTpoB KOMaHIHOU CTpoku. J[Bomunslie (aiiisl. [Ipon3BoabHbIN H0CTYN K
¢aiiny. Bayrpennee popmatupoBanue.

bubmmoteka Qt. B3aumoneiicTBre BHIKETOB. MeXaHHU3M CUTHAJIOB U CIIOTOB.

B3aumopneiictBue BupkeToB. OOMeH nHbopmanueit, 00padboTka coObITH. MeXaHN3M CUTHAJIOB U
cioroB. Cunrakcuc, npasuia npumenenus. Makpoc Q OBLECT. Co3nanue moJjib30BaTeIbCKUX BHJIKE-
ToB. [Tomxompl, peanuzarnus. ®yHKITUU-00paOOTIMKN COOBITHH.

bubmmoteka Qt. Co3maHue MuanoroBbIX U TIaBHBIX OKOH IPOTpaMM.

JlnanoroBsie U IMIaBHbIE OKHa mporpaMMbl. CTpyKTypa, KOMIIOHEHTHI Tpaduieckoro uurepdeiica.
Knace QAction. Mento nporpammsl. [Tanens nactpymenToB. KontekctHoe MeHI0. CTpOKa COCTOSIHUSL.

bubmmoreka Qt. Bo3MoxkHOCTH pa3paOOTKH CETEBBIX MPUITIOKCHHI.

HoxymenTanus Qt. [lTa6monst mpoektoB anst Qt Creator. Peanu3arus nporokona TCP B 6ubnuote-
ke Qt. [Ipumep ceTeBOro NMpuIokeHUss 0OMEHa TEKCTOBBIMU COOOIIEHUSIMH T10 JIOKAJTbHOW CETH

BBenenue B apXUTEKTYPY BBIUUCIUTEIHHBIX CHCTEM U ONIEPAIIMOHHBIC CUCTEMBI.

OrnepallnoOHHBIE CHCTEMBI MepcoHaNBHBIX KoMIbioTepoB (cemeiictBa OC Windows u OC Unix u
Linux). ®yHKkuuu onepaunoHHbIx cucteM. ObOecnieuenune uHTepdeiica monp3zoparens. Opranuzanus U 00-
cinykuBanue ¢ainoBoil cuctembl. ObecTieueHre B3auMOCHCTBHS C anmapaTHbiM ooecnieuenneM. O0ciy-
YKUBAHUE KOMIIBIOTEPA.

ba3bl JaHHBIX U CUCTEMBI YIIpaBiIeHUs 0a3aMu JaHHBIX.

Obmee nonsitue 0 6a3ax AaHHBIX. OCHOBHBIC MOHATHS CHUCTEM YIpaBJieHUs 0a3aMu NaHHBIX U
OaHKaMM 3HAHWM.
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KommnbroTepHbie BUPYCHI.

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

[TpuknagHoE MporpaMMHOE 0OECTICUeHHE 0OIIEeT0 Ha3HAYCHHUS.

OcHOBHBIE NTAKEeThI MPUKIATHBIX porpamM. OducHble mpuaoxkeHus. 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 BEIOOpa U COPTUPOBKY;
* Perienue cuctem ITMHEHHBIX anreOpanuecKux ypaBHEHHIA;
* HucneHHOE penieHue HEJIMHEMHBIX YPAaBHEHMI;
* YucieHHble METO/Ibl UHTETPUPOBAHMS;
* Pemienne 0ObIKHOBEHHBIX AP PEepeHInaTbHBIX YPABHEHHUIA;
* Metobl 00pabOTKH SKCIIEPUMEHTAIBHBIX TaHHBIX;
* AnroputMUYecKoe U 00bEKTHO-OPUEHTUPOBAHHOE IPOTrpaMMHUpOBaHue Ha si3bike CH++;
* Pa3pabotka rpaduueckoro mons3oBarensckoro uaTepdeiica B cpene Qt Creator/Qt Designer;
* Marematnueckue mmakersl MathCAD, Matlab;
* JlokanbHele u riobanbHeie ceth DBM, nHdopmaronHas 6e30macHOCTb.

14.1.6. Bonnpocbl Ha caMONIOATOTOBKY
OO6mue Bompockl HHPOPMATUKH
Mopnenu pemiens (yHKINOHATIBHBIX U BBIYMCIUTEIBHBIX 33134
SI3BIKM M CHCTEMBI ITPOTPAMMHUPOBAHHS
OmnepanoHHbIE CUCTEMBbI, 0a3bl JAHHBIX U JIOKAIbHBIE CETH

14.1.7. Temsbl pac4yeTHbIX padoT
Pemenue cuctem anredpanyeckux ypaBHEHHUI
YucneHHoe peleHne HETMHENHBIX YpaBHEHUM
YuclieHHOE pelIeHNe CUCTEMBI TMHENHBIX YPaBHEHUN
YucneHHble METOABI MHTETPUPOBAHUS
YucneHHoe penieHne 0ObIKHOBEHHBIX AUPdepeHInaIbHbIX YPaBHEHHH

14.1.8. TemMmbl KypCOBBIX IPOEKTOB / KyPCOBBIX PadoT
* Brrauciienue ko3 dunmenta ommodok mudpoBoil CUCTEMBI TIepeaadn
* Briuuciienne MoJJOBOTO pacipeieieHus ONTHYECKOr0 BOJIOKHA
* Beruncnenue qupakiiIMOHHOTO CBETOBOTO OIS
* Pemienus nucnepcHOHHOTO ypaBHEHUSI MHOTOMOJIOBOTO BOJIOKHA
* Beruncnenue sHepreruyeckoro oromxera mudposoit BOCII
* Cratuctuueckas 00paboTKa SKCIEPUMEHTAIbHBIX TaHHBIX
* Berunciienue onpenenureneit merogoM I'aycca
* CrutaiiH-anmnpoKCUMaINs, HHTEPIIONSALHUS U SKCTPATIOISIIIS
* Pemenne nuddepeHnmanbHpIX ypaBHEHHNA METOIOM Ditiepa
* PerieHne cUCTEM HEJTMHEHMHBIX YpaBHEHUM
* Onepanuu ¢ MaTpuaMu
* [IporpammupoBanue uarepgeiica COM mopra
* [IporpammupoBanue untepgeiica LPT nmopra
* [IporpammupoBanue narepdeiica mopra USB
* baza nannbeix Ha ocHoBe CYBJI MS Access
* baza nannbix Ha ocHoBe CYBJl MySQL
* Coznanne Web-caiita
* Co3aHue CeTeBbIX MPUITOKEHUI
» Co3anue NpuIoKeHUN Uit MOOMIIBHBIX YCTPONCTB.

14.2. TpeﬁoBaHnﬂ K OICHOYHBIM MaTepuajgamM AJd JUll ¢ OrPaHHYCHHBIMHA BO3MOKHOCTAMMU
310PpOBbS U UHBAJIUIA0B
I[J'IS[ JijI ¢ OrpaHM4YCHHBIMH BO3MOXKXHOCTAMU 30POBbA U MHBAJIMAOB MPEAYCMOTPCHBI JOIMOJIHU -
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TEJbHBIE OLIEHOYHBIE MAaTEpHUAJIb], IEPEUEHBb KOTOPBIX YKa3aH B Tabnuue 14.
Tabmuma 14 — JlonomHUTEIbHBIE MaTepUalibl OIICHUBAHUS VIS JIUI] C OTPAaHUYEHHBIMH BO3MOXXHOCTSIMHU

340POBbA U HHBAJIMAOB

Kareropuu
oOydarommmxcs

Buanl 1OMOIHUTEILHBIX OLIEHOYHEIX
MaTepualoB

DopMBbI KOHTPOJISI U OLICHKU
pe3yabTaToOB 00yUEHUS

C napyueHusMu
ciryxa

TecTbl, MUCEMEHHBIE CAMOCTOSITEIIbHBIC
paboTHI, BOIIPOCH! K 3a4ETy,
KOHTPOJIbHBIE PA0OTHI

[TpeumyIieCTBEHHO MUCHMEHHAS
npoBepKa

C napymeHusMu
3peHus

CobecenoBanue 10 BOIPOCAM K 3a4eTy,
OTIPOC TIO0 TEPMHUHAM

[TpenmMyIieCTBEHHO yCTHAsI IPOBEPKa
(MHIMBUAYATIBHO)

C napyueHusMu
OIIOPHO-
JBUTATEJILHOTO
anmapara

Pemenne MUCTaHIIMOHHBIX TECTOB,
KOHTPOJIbHBIC pa6OTI>I, IIMCBbMCHHBIC
CaMOCTOSTENIbHBIE PabOTHI, BOIIPOCHI K
3a4eTy

HpCI/IMyme()TBeHHO JUCTaHIITMOHHBIMHA
MCTOAaMM

C orpaHUyYeHUSIMH 110
OO0IIeMeTUITUTHCKIM
MOKa3aHUSIM

TecTbl, MUCEMEHHBIE CAMOCTOSITEIIbHBIC
paboThl, BOMIPOCHI K 3a4ETy,
KOHTPOJIbHBIC PA0OTHI, YCTHBIE OTBETHI

[IpenMy1iecTBEHHO IPOBEPKA
METOJJAMHU HCXOAS U3 COCTOSTHUS
00ydaronierocst Ha MOMEHT TPOBEPKHU

14.3. MeTtoauueckue peKoMeHAAIMH M0 OLeHOYHBIM MaTepHAaJIaM JIsl JUI ¢ OTPAHUYEHHbIMHU
BO3MOKHOCTSIMHU 3/10POBbSI U HHBAJIN/10B

Jis M1l ¢ OrpaHUYEeHHBIMH BO3MOXKHOCTSIMHU 37I0POBbS M MHBAJIUIOB HPEAyCMAaTPUBACTCS J10-
cTymnHas ¢popMa NpeoCTaBIeHUS 3aJaHU OIIEHOYHBIX CPEJICTB, @ UMEHHO:

- B IleyaTtHoi (opme;

- B Ie4aTHOU (hopMe C YBETUUEHHBIM LIPUPTOM;

- B (hOpMeE INIEKTPOHHOI'O TIOKYMEHTA;

- METO/IOM YTEHUS ACCUCTEHTOM 33a/1aHUs BCIYX;

- IIPEIOCTaBJICHNE 3aJJaHUs C UCIIOJIb30BAaHUEM CYpPIONIEPEBOA.

Jluam ¢ OrpaHW4eHHBIMH BO3MOXHOCTSIMU 3JI0pOBbsl M MHBAIMJAM YBEIMUYUBAECTCA BpeMs Ha
MOJI'OTOBKY OTBETOB Ha KOHTPOJIbHBIE BONPOCHL. i1 Takux 00y4aromuxcs mperycMaTpiuBaeTcsl TOCTYII -
Hast (popMa npeoCcTaBICHHs OTBETOB Ha 3a/1aHus, & UMEHHO:

- MMCbMEHHO Ha Oymare;

- HaOOp OTBETOB HAa KOMIIBIOTEPE;

- Ha0Op OTBETOB C UCIIOJIb30BAHUEM YCIIYT aCCUCTEHTA;

- IIPE/ICTaBICHNE OTBETOB YCTHO.

[Iponienypa oreHHBaHUS PE3YIbTATOB OOYYEHHS JIMII C OTPAaHUYEHHBIMH BO3MOKHOCTSIMH 3/10pO-
Bbsl M MHBAIMJOB IO JUCLUIUIMHE MpelycMaTpUBaeT MpeaocTaBleHue nHpopManun B popmax, aJanTH -
POBaHHBIX K OTPAaHHMYCHHUSAM UX 370POBBS M BOCIIPUATHS HH(POPMALIUN:

JL1s1 i1 ¢ HAapyIIeHUsIMM 3PeHust:

- B (hopMe IIMEKTPOHHOTO IOKYMEHTA;

- B [le4aTHOU (hopMe yBETUYEHHBIM HIPUPTOM.

JI1s1 1M1 ¢ HAapyIIeHUsIMM CJIyXa:

- B (hopMe FJIEKTPOHHOTO IOKYMEHTA;

- B IeyaTHoOU (popme.

JI1s1 1M1 ¢ HApyIIeHUSIMM ONIOPHO-ABUTaTe/ILHOI0 annapara:

- B (hopMe FJIEKTPOHHOTO IOKYMEHTA;

- B reyaTHou (opme.

[Tpy HEOOXOMUMOCTH /TS JIUI] C OTPAHUYCHHBIMHU BO3MOXXHOCTSIMU 3/I0POBbS U MHBAJIUI0B TPOILIE-
Jlypa OLICHUBAHMsI PE3yIbTaTOB 00yUEHUsI MOXKET IPOBOAUTHCS B HECKOIBKO ITAIOB.
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