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

HanpasnenHocts (mpoduis) / cnenupanuzanus: CucreMbl paAnoCBs3U U PaMOA0CTyIA

®opma o0ydeHus: OUHaA

®akynbreT: PT®, Pagnorexuuveckuii paxkyabrer

Kagenpa: TOP, Kadeapa TejjekoMMyHUKALMI M OCHOB PAAUOTEXHUKH

Kype: 1

Cemectp: 1, 2

YueOnsrit man Hadopa 2015 roma

Pacnipenenenne pabouero BpemeHu

Ne Bunpl yueOHOI 1eITeNbHOCTH 1 cemectp 2 cemecTp Bcero Enununner
1 | Jlekuun 36 28 64 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 100 102 202 4acoB
6 | CamocTtosTenpHas pabora 80 78 158 4acoB
7 | Bcero (6e3 3x3ameHa) 180 180 360 4acoB
8 |IloaroroBka M caada dK3aMeEHaA 36 36 72 JacoB
9 | OOmas TpyI0eMKOCTh 216 216 432 4acoB
6.0 6.0 12.0 3.E.

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

Tomck 2018
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PilCC.\l()TpCH&l 151 ()ﬂ()(’)pCHll Ha 3aCCJaHuM Kil(t)ﬁ:{pbl
npotokos Ne 9 oT « 24 » 5 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.

TOP A. A. T'enbuiep
OKCIIepTHI:

JlouieHT Kadeapsl CBepXBbICOKOYA-
CTOTHOW M KBaHTOBOM pPaJUOTEXHUKHU

(CBYuKP) A. 1O. IlomnkoB
JlonieHT Kadenpsbl TeIeKOMMYHHKA-
Ui 1 ocHOB paguotrexHuku (TOP) C. U. boromornos
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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 «adopmatka» (b1.5.16) otHOcuTCs K 650Ky 1 (6a30Bast 4acTh).

[IpenmecTBYIOMKUMH TUCIMIUTHHAME, (OPMHUPYIONIIIMH Ha4yajdbHbIE 3HAHUS, ABISIFOTCS: MH)OP-
MaTuKa.

[TocnenyromumMe TUCIMITIMHAMY SIBISIFOTCS: BhrancnurenbHas TexHUKa, [[MCcKkpeTHas MaTeMaTH-
Ka, Marematuueckue MeToAbl onucaHus curHainoB, OOmas teopus cBsi3u, OCHOBBI MOCTPOEHUS HH(O-
KOMMYHUKAIIHOHHBIX CUCTEM U ceTel, [lakeTsl MpHuKIaaHbIX mporpaMM, [IpakTika 1Mo moixydeHuro mep-
BUYHBIX NMPpOo(ecCHOoHaIbHBIX YMEHUH U HAaBBIKOB, B TOM YHCIIE€ IIEPBUYHBIX YMEHHUN M HaBBIKOB Hay4yHO-
MCCIIEIOBATENIbCKON JesITeTbHOCTH, CETH CBSI3M M CHCTEMBI KOMMYTAIMH, Teopus AIEKTPHUECKUX HETeH,
[udposas obpaboTka curnanos, MudpopmaTuka.

3. TpeOoBaHus K pe3yJbTaTaM OCBOCHHS AHCHUIINHBI

[Tponecc n3yueHus: AMCUUILIMHBI HApaBjieH Ha (JOPMUPOBAHUE CIEAYIOMINX KOMIIETCHIINH:

—  OIIK-1 crtocoOHOCTBIO TOHMMATH CYITHOCTh M 3HaYeHNE HH()OPMAIIUY B Pa3BUTHH COBPEMEH -
HOTo0 MH(OPMALMOHHOTO O0IlEeCTBa, CO3HABaTh OMACHOCTH U yrpo3bl, BOZHUKAIOIIKNE B 3TOM IIpoIEcCe,
coOJIro1aTh OCHOBHBIE TpeOOBaHUS HMH(GOPMALMOHHOM 0€30MacHOCTH, B TOM YMCJE 3aIIUThl rocyaap-
CTBEHHOM TaMHEI,

— OIIK-3 cnocoOHOCTBIO BIIaIETh OCHOBHBIMU METO/IaMH, CIIOCOOAMM M CPEICTBAMHU IOJTyYe-
HUSl, XpaHEeHUs], IepepaboTKu HHPOpMaIuy;

— OIIK-4 cnocoGHOCTBIO MMETh HABBIKM CaMOCTOSTENbHOM paboThl HAa KOMIIBIOTEpE U B
KOMITBIOTEPHBIX CETSX, OCYLIECTBIISITH KOMIIBIOTEPHOE MOJIEIMPOBAHUE YCTPOICTB, CUCTEM U IIPOLIECCOB
C UCMOJIb30BAHUEM YHUBEPCAJIbHBIX MMAKETOB MPUKIIATHBIX KOMIBIOTEPHBIX IPOrpaMM;

B pesynpTare u3ydeHus IMCIUIIIMHBI 00YyJarOMIUNACS TOJIKEH:

— 3HATh * COBPEMEHHOE COCTOSIHHE YPOBHS M HalpaBiICHHUH pa3BUTHS BHIUUCIUTEILHONW TEXHH -
KU U POTPAMMHBIX CPEJICTB; * BOZMOKHOCTH, MIPUHIIMITEI TOCTPOCSHHUSI M PaBUJIa HUCIIOJIb30BaHUs HAanbo-
Jiee pacTpOCTPaHEHHBIX MAaKETOB MPHUKIAJHBIX MPOrpamMM OOIIEro Ha3Ha4yeHHUs (TEKCTOBbIE W Tpadude-
CKHE PEIaKTOPhI, IJIEKTPOHHBIE TAONMWIBI, CUCTEMBbI YIIpPaBJICHUsS 0a3aMH JaHHBIX) U KOMITBIOTEPHBIX
CPEJICTB CBSI3M * OCHOBHBIE ITPUHIIUIIBI OPTaHU3AIMH 3alIUCH XpaHEHUs U yTeHHsI nHpopmaruu B DBM. o
anmaparHyro peanuzanuio IBM. ¢ 0CHOBBI OpraHm3alui onepanuoHHbIX cucteM Linux u Windows. ¢
OCHOBBI OpTaHU3aIui ¥ (PYHKIIMOHUPOBAHUS TI00ATBHBIX U JIOKATBHBIX ceTeil OBM. ¢ ocHOBHBIE TIpHE-
MBI aJTOPUTMH3ALKUUA U TPOrPAMMHUPOBAHMS HA SI3bIKE BBICOKOTO YpoBHsI C++; ¢ OCHOBHbBIE UHCJICHHBIE
METOIbI JUIsl PEIICHUs] BHIYMCIUTENbHBIX 3a/1a4, HanboJiee 4acTo BCTPEUAIOIIUXCS B MHXKEHEPHON NIPaKTH-
Ke.

— yMeTh * paboTaTh C MPOrPaMMHBIMHU CPEICTBAMM OOILEr0 Ha3HAYEHHUsS, COOTBETCTBYIOLUIUMU
COBPEMEHHBIM TPeOOBaHUAM; * MOJb30BaTbCS AIEKTPOHHBIMHU TAaOIMIIAMU WM CHUCTEMaMU YIpPaBIICHUS
0a3amMu JaHHBIX; * PEIIUTH MOCTABICHHYIO 33/1a4y, UCTIOIb3Yys alTOPUTMUYECKUN SI3BIK BEICOKOTO YPOBHS
C++ u Heobxomumoe mporpammuoe obecreuenue (cpeasl Qt Creator m Qt Designer); * MCoIb30BaTh
OBM qnist penienuss GyHKIIMOHATBHBIX U BBIUMCIMTEIBHBIX 3a/1a4, HAaUOOJIee 4acTO BCTPEUAIOLIUXCS B
WHXEHEPHOU MPAKTUKE; * IMOJIh30BaThCSl MaTeMaTnueckumMu nakeramu Mathcad u Matlab.

—  BJAaJeTh * TexHosoruei padotsl Ha [I9BM B onepannonssix cucremax Linux, u Windows; ¢
KOMIBIOTEPHBIMH METOAaMH cOOpa, XpaHEHHUS U 00paboTku (penakTupoBaHus) WHMOPMAIIMH; * TpHUeMa-
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MH CTPYKTYPHPOBAHHOTO, 00BEKTHO-OPUEHTUPOBAHHOTO M OOOOIIEHHOTO MPOrPaMMHUPOBAHUS Ha SI3bIKE
C++; » MeTOaMHM MaTEMaTHYECKOIO MOJEIMPOBAHUS NIPOLIECCOB U SIBJICHHI; * MPUEMAMH aHTUBHPYCHOU
3aILUTHI.

4. O6beM IMCUMIVIMHBI M BUABI Y4e0HOIl padoThI
OO0wast TpyI0EMKOCTh JUCLMIUIMHBI cocTaBiseT 12.0 3aueTHBIX €IMHUIBI U Mpe/CTaBlIeHa B Ta-
omune 4.1.
Tabmuna 4.1 — Tpy10eMKOCTh AUCIUILUIMHBI

Buner yueOHOI nesTeNIbHOCTH Bcero yacos CemecTpsl
1 cemecTp 2 ceMecTp

AynuTopHble 3aHATUSA (BCETO) 202 100 102
Jlexknuu 64 36 28
[IpakTnueckue 3aHATHS 14 0 14
JlaboparopHbie pabOTHI 114 64 50
KonTpoas camocTosTrensHON paboThl (KypcoBOM 10 0 10
MPOEKT / KypcoBasi pabora)
CamocTtosTenbHas paboTa (Bcero) 158 80 78
[ToaroroBka K KOHTPOJBHBIM paboTaM 4 4 0
Brinonnenue 1omManHux 3a1aHuid 8 8 0
OdopmiteHre 0TYETOB 110 JIA0OPATOPHBIM 94 48 46
pabotam
IIpopaboTKa JTEeKIMOHHOTO MaTepuana 30 14 16
[ToaroroBka K NpakTUYECKUM 3aHATHUSAM, 16 0 16
ceMHuHapam
BrlinonHeHHE KOHTPOJIBLHBIX padoT 6 6 0
Bcero (0e3 ax3aMeHa) 360 180 180
[ToaroroBka u ciava 3K3aMeHa 72 36 36
OO61as Tpy10eMKOCTb, 4 432 216 216
3auetHbie Equnuib 12.0 6.0 6.0

5. Conepxxanue I1MCUMILIHHBI

5.1. Pa3gennl AMCHUILIAHBI K BUALI 3AaHATHHA
Pazniensl IUCHUIUTMHEI M BUBI 3aHATUH IPUBEACHBI B Tabmuiie 5.1,
Tabimua 5.1 — Pasgens! fUCHUILIMHEBL U BUABI 3aHATHI

2 o = @ § 2 =
* - =y - S o = 5
o) % O Q: O S = g jan
H o ) < M < s o ]
a3BaHUs Pa3/IeioB AUCIUTLTUHBI > ) a = a s O & 5
(] < . . = 2]
= < © > = o 2 E
& s 2 < o 0 (S
= = O |1 ag & 2
1 cemectp
1 O6mwme Bonpockl uHpOpMaTUKH 6 0 0 0 12 18 |OIIK-1,
OIlIK-3
2 Mogenu perieHust QyHKIIMOHAIb- 12 0 0 0 20 32 | OIIK-3,
HBIX M BRIYHUCIATEIIHLHBIX 3a/1a4 OIIK-4
3 S3bIkU ¥ cucTEMBI ITporpaMMupoBa- | 18 0 64 0 48 130 |OIIK-3,
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HUs OIIK-4
Uroro 3a cemectp 36 0 64 0 80 180
2 cemectp
4 S13pIKu ¥ cUCTEMBI IpOrpaMMupoBa- | 22 14 50 10 70 156 |OIIK-3,
HHUS OIIK-4
5 OnepanroHHbIE CHCTEMBI, Oa3bl 6 0 0 8 14 | OIIK-1,
MAHHBIX U JIOKAJILHEIE CETH OIIK-3,
OIIK-4
Hroro 3a cemectp 28 14 50 10 78 180
Hroro 64 14 114 10 158 360
5.2. Conep:xanue pa3aesioB AMCUMILIMHBI (110 JeKIHUIM)
ConepxaHue pa3aenoB JTUCHUIUIMH (110 JIEKIUSAM) IPUBEACHO B Tabmuie 5.2.
Tabmuua 5.2 — CopeprkaHue pa3iesoB JUCIUILIKH (110 JIEKIIHUSIM)
3 z S
3 = =5
Z 25
O
Ha3Banus paznenos ConepxaHue pazenoB JUCHUIUTUHBI (0 JIEKLIUSAM ) zF &5
o E
X 2 3
a B>
= o
1 cemecTp
1 O6mue Bonpocs [Tonsarue unpopmanuu. OO1as XxapakTepuCTUKA MIPO- 2 OIIK-1,
UH(pOPMaTUKHU 1eccoB cbopa, nepenaun, 00padOTKU U HAKOIUICHUS OIlK-3
uHpopmanuu.Beenenune. O6wveM, coaepkanue u
OCHOBHBIE 3a7aun AUCIUIUTHHBI "MHbOopMaTrKa u vH-
¢dopmanmonnslie TexHoiaoruu". CUrHasbl, JaHHbIE, ME-
toapbl. [lonarue o0 uapopmaruu. CpoiictBa uHpOp-
Manuu./lanneie. Hocurenu nanneix. Onepanuu ¢ JaH-
HeiMH. KomupoBanue 1aHHBIX ABOMYHBIM KozoM. Ko-
JMPOBAHUE YUCEIl, TEKCTOBBIX, IPpauIeCcKHX, 3BYKO-
BBIX U BUJI€O AaHHBIX. Dailnibl U (aioBble CTPYKTY-
PBL
AnmnaparHsle peaau3aluyi HHPOPMAIMOHHBIX MTPOLEC- 2
COB. YCTPOMCTBO MEPCOHAIBHOTO KOMITIbIOTEpa. baso-
Bas anmnapartHas KoHpurypauus. BHyTpennue yctpoii-
CTBa CUCTEMHOTO 0J10ka. CHCTEMBI, pacTIOIOKEHHbIE
Ha marepuHckoi mate. [lepudepuiinsie ycTpoiicTBa
MIEPCOHATBHOIO KOMIIBIOTEPA.
AnroputMu3zanys ¥ OporpaMMupoBaHue. SI3bIKHU Mpo- 2

rPaMMHUPOBAHUS BBICOKOTO YpOBHS.OOIIIME MPUHIIUITHI
BbIuKCIIeHU HAa DBM. f3bIku mporpaMMupoBaHus.
Mertouka MoAroTOBKY U perieHus 3aad Ha DBM.
[TorpemocTu npu BeruucieHusix Ha OBM. Bnusinue
OpraHu3alMK BBIYUCIUTEIBHOTO MPoIlecca Ha
TOYHOCTh. AJITOPUTMHU3ALINS BEIYUCIEHUN. JInHen-
HBIE, PAa3BETBISIONINECS, IMKINUYECKHE aJITOPUTMBI.
[{uknudeckre U peKyppeHTHBIC BBIYUCICHUS - OOIITHE
CXEMBbI BBIUHMCIICHUMN, YCIIOBUS 3aBEPIICHUS ITUKIIOB TI0
3aJJaHHOM TOYHOCTH BBIYMCICHUN. AJITOPUTMBI CO
CTPYKTYPOU BJIO’KEHHBIX ITMKJIOB.
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Htoro

2 Mogenu penieHust
(YHKIIMOHATIBHBIX U
BBIUMCITUTEIBHBIX 33124

[IporpamMmMupoBanue 3a1a4 BbIOOpa U COPTUPOBKHU. -
Kputepuu Bb160Opa, mpuMepsl IPOrpaMMUPOBAHUS 3a-
1a4 BEIOOpa MHHUMAJIBHOTO, MAKCUMAJIBHOTO AJIEMEH-
Ta, MoucKa sKcTpeMyma QpyHKuu. COpTUPOBKH B OJI-
HOMEpHBIX MacCHBax JaHHbIX. MeTobl paH)KUpOBa-
HUS YMCIIOBBIX MOCJIEI0BATEIbHOCTEH.

MammHHoe npeodpa3zoBanue mMarpui.Onepanuu ¢
MHOTOMEPHBIMU MacCUBaMH JJaHHBIX - IEPECTAHOBKA
CTPOK, CTOJIOIOB, TPAHCTIOHUPOBAHNE MATPHLL.
[IpeobpazoBanue KBaIpaTHONH MAaTPULIBI K TPEYTOib-
HOMY BUYy. Berancienne onpenenureneid. Beraucie-
HUe 00paTHOI MaTpHLbl. Bbruncinenne coOcTBEHHBIX
3HAQUYEHUHN MaTPHIL.

Pemienue cucteM JMHENHHBIX aaredpanyecKux ypaBHe-
Hui.0O030p c10cOOOB pelIeHUs! CUCTEM JTMHEHHBIX
ypaBHeHui ¢ nomousro 9BM. Mertox Kpamepa, me-
tox I'aycca, urepauronHbie MeTo/ibl. CpaBHEHHE Me-
TOAOB. ANropuT™M MeToza ['aycca ¢ BHIOOpOM ITIaBHO-
IO 2JIEMEHTA.

UurcneHHoe peleHne HelIMHEHHBIX ypaBHeHU.O0-
ast XapaKTepruCTHKa 3a1a49u - Ki1acCU(pUKAIKS ypaB-
HEHU, METO/IbI M 3TAIIbl UX PEIICHUs. 3a/1auu OT/ele-
HUSI KOPHEW M YTOYHEHHWE UX 3Ha4YeHHi. MeTon quxo-
TOMMH JIJISl PEIICHUS 3aa4 OTJCJICHUS U YTOUHEHUS
KopHei. MccnenoBanre moBeneHus GyHKIMKM B HHTEP-
BaJie OTJIEJICHUS KOpHs. MeTo/ bl XOp/1, KacaTeabHBIX,
METOJI UTepaluii, KOMOMHUPOBaHHBIN MeToa. CpaBHe-
HHE€ BO3MOXHOCTEH pa3IMuHbIX METO/I0B YTOUHEHUS
KOpPHSI.

Uucnennsle METO/IbI HHTETpUpOBaHus. MeToabl mpsi-

MOYTOJIbHUKOB, Tpaneuuii 1 Cumncona. Meron ["ayc-
ca. O1eHK! TOYHOCTU BBIYUCIICHUS] HTHTETPAJIOB U UX
CBSI3b C 3aJjaueil HMHTEPHOIAIUN (PYHKINUU. ATl TUB-
HBI{ aJITOPUTM.

Pemenue 0ObIKHOBEHHBIX U HEPEHIINATBHBIX YPaB-
HeHui. TuTel 3a1a4 111 0OBIKHOBEHHBIX AuddepeH-
LUalbHBIX YpaBHEHUNH. Metonel Oitnepa u Pynre-Kyr-
ThI B 3a7a4ax Komm. CpaBHEHHE METOIOB.

Mertobl 00pabOTKH 3KCIIEPUMEHTAIBHBIX JaH-
HbeIX.MHTepnionsanus u annpokcumanus GyHkuil. Uu-
TEPNOJISALNS KAHOHUYECKUM NOIMHOMOM. CriiaiiHo-
Basi HHTEPIIOJLILMA. MeTo HAaMMEHBIINX KBaJApPaTOB
IIPYU OCTPOEHUH ANIPOKCUMUPYIOIIEH (HYHKIIUH.

Htoro

12

OIIK-3,
OIIK-4

3 SI3BIKA U CUCTEMBI
IPOrPaMMHUPOBAHMS

HauanbHble cBenenus o s3pike C++.McTopus BO3HUK-
HoBeHus1 C++. [IpeumymecrBa C++. KommeHTapuu B
si3p1ke C++. 3HAKOMCTBO C IPENPOIECCOPOM, 3aroJI0-
BOYHBIMHU (paiiiamu, mpocTpaHCcTBOM UMeH. DyHKIus
main(). O6beKTHI cin 1 cout. CUMBOI HOBOH CTPOKH.

OIIK-4
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Omneparopsl 00bsIBICHHS U TepeMeHHble. Oneparop
npucBanBanys. OyHkiuu. yHKIMMU ¢ BO3Bpaliae-
MbIM 3HaueHneM. DyHkIK 6€3 BO3BpaIaeMoro 3Ha-
yenus. [Ipororun pynkmmuu. @opmar onpeneneHus
(dbyHKIIMA. 3ar0I0BOK (DYHKITHH.

bazoseie Tunbl qanueix. Ilepemennsie. mena nepe-
MeHHbIX. [lenouncnennbie Tunbl qaHHbIX(short, int u
long). Lenouncnennsie KOHCTaHTHL. OmpeneneHue
tuna koactanTel B C++. Tun manaeix char. Korcran-
Thl THNA char. Tun nanabix wchar t. @ynkuus-sie-
MeHT: cout.put(). Tuner naHHbIX 0€3 3HaKa. Tum naH-
HbIX bool. KBanuduxkarop const. Yucrna ¢ miaBaromei
TOYKOM. THUIBI JAHHEIX C [JIaBAIOMIEH TOYKOI.
KoHcTaHTHI ¢ TU1aBaroIiel TOUKoi. ApudMeTnIecKue
onepanuu s3pika C++. [IpuoputeT onepanuii u acco-
LIMAaTUBHOCTb. Pa3HOBUIHOCTH Oorepanuu JAeIeHHUs.
Onepanus genenus no Mmoayio. [IpeoOpazoBanust Tu-
OB JIaHHBIX (B BBIPAKCHUSX U MPU MPUCBAUBAHUN ).
[IpuBeneHue TUIOB.

[TpownsBoanbie THIBI JaHHBIX.MaccuBbl. CTpOKHU.
CtpouHo-opueHTHpOBaHHbIHM BBOA: getline() u get().

Crpyktypsl. Maccussl cTpykTyp. CTpYKTYpBI U pa3-
psanble noist. OovenuHenus. [lepeuncnenus.

VYkazaTenu u fuHaMu4ecKasi mamsTh. Ykazarenu. O0b-
SIBIICHUE ¥ MHULIMATH3AIMs yKa3arenei. Oneparop
new. Oniepatop delete. [lunamuyeckue nepeMeHHbIC.
JluHaMHueCcKre MacCUBBI. YKa3aTelnu, MACCUBBI U
apudMeTrKa yKkazaTenen. YKa3arenu u CTpoku. JuHa-
MUYECKHE CTPYKTYphl. ABTOMaTU4YECKas, CTaTUYeCcKas
Y CBOOOTHAS TTAMSATb.

uke! u BeIpaxkenus cpasHenus. Lluxi for. Omeparo-
pbl HHKpeMeHTa (++) 1 aexkpementa (--). KomOuaupo-
BaHHBIC OTIepaTOPHI prcBanBaHus. COCTaBHBIC OTIC-
patopsl uiu 6510ku. OnepaTop "3amsiTas" (MU AOTIOJN-
HUTEJbHBIE CHHTAKCUYECKUE TIPUEMBbI ). BeipakeHus
cpaBHeHus. CpaBHeHue cTpok. [ukn while. I[TceBno-
HuMbl THIOB. I ukn do while. BioskeHHBIE LIUKIIBI U
JIByMEPHBIE MACCHBBHI.

Omneparopsl BeTBIICHU U JIoTHdeckue onepanun.Omne-
patop if. Oneparop if else. Koncrpykuus if else if
else. Jlornueckue Boipaxenus ( orundeckoe MJIU: ||,
noruueckoe U: &&, nornueckoe HE:!) Ilpuopurer
JIOTUYECKUX omnepanuil. bubmmoreka CHMBOIILHBIX
dbynakuumii cctype. Oneparop ? :.Oneparop switch.
Omneparopsl break u continue.

Oynkunu s3pika C++.Onpenenenue dpynkaun. [Ipo-
TOTUIIUPOBAHUE U BBI30B (DYHKIIMI. APryMEHTbI
(GYyHKIMY U Tiepeaada 1o 3HaueHu0. OYHKIUY ¢
HECKOJIbKUMHU apryMeHTaMu. OYHKIIUY U MacCHBBI.
MaccuBsl 1 yka3aTenu. MaccuBbl B KQUECTBE apry-
MeHTOB. OTOOpa’keHHE MacCHBa U €ro 3allluTa C 1Mo-
MOIIbI0 crienuduKaropa const. Yka3aTeiau U Crelu-
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¢dukarop const. DyHKIMU U cTpokH B cTriie C. OyHK-
LIMH, BO3BpALIAIOIINE CTPOKU. DYHKIIUHU U CTPYKTY-
phl. Ilepenaua anpecoB cTpykTyp. Pekypcus. Ykazare-
mu Ha ¢pyHkimn. [lomydyenne anpeca pynkumun. O0b-
sBIIEHUE yKa3zarens Ha pyHkiuio. Mcnonp3oBanue
yKasarteJs JUis BbI3oBa GyHKIMH. BcTpoeHHbie GyHK-
1. Ccputounble nepeMenHblie. CChUIKH B pOJIM Tapa-
MeTpOB QyHKIMH. BpeMeHHbIe IepeMEeHHBIE, CCHLIOY-
HbIE apryMeHThl 1 Moaudukarop const. Micnonbs3oBa-
HHUE CCBUIOK IPH paboTe CO CTPYKTypamMu. AprymeH-
ThI, 3aJJaHHBIE TI0 yMOTuaHuto. [lomumopdusm dyHk-
it (meperpyska pynkuun). [labnonsr GyHKINHA.
[Teperpyxennple mabaons! GyHKIMHA. SIBHAs crienna-
JU3anusl.

Kraccel mamsitu, 1uana3oHsl JOCTYIA U CBA3bIBAaHU-
e.ABTOMaTH4eCcKas MmamsTh. ABTOMaTHUYECKUE MEepe-
MeHHBIE U paboTta co crekoM. [lepemenHble Tumna
register. CTaruueckuii kjaacc namsaTu. Buemrnue nepe-
MeHHbIe. Moaudukarop static (JlJokaabHbIE TIEPEMEH-
Hble). CBA3bIBaHUE U BHEILIHUE IepeMeHHble. Crienu-
(bukaTopbl KJ1accoB maMsATH: const, volatile u mutable.
Krnaccel mamsatu u pyHKIUU. SI36IKOBOE CBSI3BIBAHUE.
Kiaccel mamMsiTé 1 TuHAMUYECKOE pacipeieieHue.
IIpocTpancTBa UMEH.

OO6mbexTh! 1 knaccwl. Konnenmus kinacca. OnpeneneHue
1 peanu3anus kiacca. OOeI0CTYITHBIA U TIPHUBAT-
HBIM JOCTYH K KJaccy. DIeMEHThI JaHHBIX- KJlacca.
Mertoap! knacca (GyHKIMH-3J1eMEHTHI kiacca). Co3na-
HUE U UCTIOJIb30BaHNE 00BEKTOB Kiacca. KoHcTpykTo-
PBI U ICCTPYKTOPHI Kiacca. OyHKITMH-37IEMEHTBI
const. Yka3arens this. Co3manue MacCHBOB OOBEKTOB.
Jlnama3oH goctymna K kiaccy. AOCTpaKTHbBIE THUITbI
TaHHBIX.

Pab6ora c knaccamu.lleperpyska oneparopos. [dpyxe-
cTBeHHbIe (pyHkuuu. [leperpyska onepanuu «, uc-
HOHBSyeMOI\/'I IIPpU BBIBOAC JaHHBIX. DneMEHTBI COCTOSI-
HUs. ABTOMaTu4eckoe nmpeoOpa3oBaHue U MpUBEIe-
HUE TUIIOB U1 Kj1accoB. OyHKIMK NpeoOpa3oBaHus
KJIACCOB.

Knaccel n niuHaMuueckoe pacupeaesieHue nams-
tu.lI[pumMeHeHrne MeTo1a TMHAMUYECKOTO pacipeese-
HUS IaMATH JJTS 3JIEMEHTOB Kiacca. HessBHEIE U sB-
HbIE KOHCTPYKTOPHI KonupoBaHusi. HesiBHbIE U SIBHBIE
MeperpykeHHbIe oreparopsl pucBoeHus. [locneno-
BaTeJIbHOCTh AEHUCTBUI MTPU UCIIOIb30BaHUU
KOHCTpYKTOpa new. Mcrnonp30BaHne 3J1EMEHTOB Kilac-
ca static. Micmonp3oBaHue yka3aTelieil Ha OObEKThHI.

Htoro

18

Hroro 3a cemectp

36

2 cemectp

4 SI3BIKU U CUCTEMBI

HaCJ'Ie,I[OBaHI/Ie KJ'IaCCOB.HaCJ'IeI[OBaHI/Ie B KaUC€CTBC OT-

OIIK-4
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IpOrpaMMHUPOBAHUS

HoleHus is-a. O0IeA0CTYTHOE HacIel0BaHNe
KJIaCCOB. 3aIuIIeHHbINH 1oCcTyn. CIMCKH MHULIUAIIN-
3aTopa KOHCTpyKTopa. [IpuBeneHue BBepX U npuBeie-
HUE BHU3. BupTryanbHble QpyHKIMU-3eMeHTHI. Pannee
(cTaTrueckoe) U Mo3aHee (TMHAMUYECKOE) CBS3hIBA-
uue. [TomHOoCTHIO BUpTYaNibHBIe GyHKIMHU. PaboTa ¢
METO/I0M OOIIEJOCTYITHOTO HACIEeIOBAHUS.

[ToBTOpHOE KCIOJIb30BAHKUE TIPOTPaMMHOTO Koja B C+
+.OtHomenus has-a. Kinaccel ¢ 00beKTaMH-3J1€MEHTA-
MH (BKiIIOUeHHE). YacTHOE U 3alIUIIICHHOE HACIE0-
Banue. Co3manue madioHoB KiaccoB. Mcnoib30Ba-
Hue 1mada0HOB Ki1accoB. Crieruaan3aiuu 1aoIoHOB.
MHOXeCTBEHHOE HaclIeIoBaHUH. BupTyaiibHbIe 0a30-
BBI€ KJIACCEHI.

Jlpy*ecTBeHHbIE KOHCTPYKIIUU U UCKItoueHus. [py-
KECTBEHHBIE KJTaCChl. METOIbI IPYKECTBEHHBIX
KJaccoB. Biioxxennsie knaccol. ['eHepupoBanue uc-
KIIFOYeHUH, 06710k try u catch. Kitaccel nckitoueHuii.
bu6moreka RTTI. Oneparopsr dynamic_cast u
typeid. Onepatopsr static_cast, const_cast u
reinterpret_cast.

Knacc string u crangaptHas 6ubnuoreka mabio-
HoB.CranaapTHbIi kiacc s3bika C++ string. [llabaon
auto_ptr. CranaaptHas Oubnmoreka mabiaonos (STL).
Knaccei-konreitnepsl. teparopsl. OObeKThI-(QyHK-
uuu (pynkropsl). Anropurmsl STL.

BBoa/BbIBOA TaHHBIX U paboTa ¢ ¢aiinamu.BBox 1 BBI-
BOJI JaHHBIX ¢ TOYKU 3peHus C++. CemencTBO
kiaccoB iostream. [lepenanpasnenne. MeToibl Kitac-
ca ostream. @opMaTHpOBaHHE PE3YIHTATOB BHIBOIA.
Metons! knacca istream. Cocrostaust motoka. daiino-
BBIA BBOJI/BBIBOI. Vcrionip30Banue Kiracca ifstream
st BBoJa (paitnoB. Mcmonp3oBanue kinacca ofstream
JUis BeIBOJIA (aitnoB. Mcnonb3oBanue kinacca fstream
JUTSL OJTHOBPEMEHHOTO BBOJIa/BhIBOIA (paiimoB. OOpa-
00TKa mapaMeTpoB KOMaHIHOW CTPOKU. JIBOUYHBIE
¢aiinbl. [Ipon3BonbHEIN 10OCTYH K (aiiny. BHyTpeHHee
(dbopMaTupoBaHue.

I'padrueckwnii mons3oBatensckuii naTEpdeiic. Cpena
pazpadotku Qt.IlonsiTre rpadguyeckoro moab30Ba-
tenbckoro uurepgerica (GUI). Ha3znauenue, cTpykTy-
pa, KOMIOHEHTHI, TUTIBL. OOIIIHe CBEIEHHS O BO3ZMOXK-
HocTsx co3manust GUI B Qt Creator.

bubmoteka Qt. Bumxersl. Komnonoska Bumxke-
toB.Ilorstue Bumxera (Window gadget). Tumnsr Bu-
JUKETOB, Ha3HaueHue. LlenTpanbubiidi BUIKeT. Komio-
HOBKa U B3aUMO/ICHCTBUE BUIKETOB. MEeHeKephl
KOMITOHOBKHM BHJIKETOB.

bu6moreka Qt. BzanmoselicTBrue BumkeToB. Mexa-
HHM3M CHUTHAJIOB M CIIOTOB.B3anMo/ielicTBre BHIKETOB.
O6men unpopmanueit, 00padoTka coObITHil. Mexa-
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HHU3M CUTHAJIOB U c10TOB. CHHTAKCHC, IpaByia Mpu-
MeHeHus. Makpoc Q _OBLECT. Co3nanue nomnb3oBa-
TENBCKUX BHKETOB. [loaxompl, peanuzanus. OyHK-
IUU-00pa0OTIYNKN COOBITHIA.

bu6moreka Qt. Co3gaHue quajoroBhIX U TJIaBHBIX
OKOH Tporpamm./l1aioroBbie U IJIaBHbIE OKHA MPO-
rpamMmbl. CTPYKTypa, KOMIIOHEHTHI TpaduuecKoro uH-
tep¢eiica. Knmace QAction. Mento nporpammsl. [1a-
HeJb HHCTPYMEHTOB. KoHTekcTHOE MeHro. CTpoka co-
CTOSIHHSL.

bubmoreka Qt. Bo3aMoxxHOCTH pa3pabOTKH CETEBBIX
npuinoxkenuil. JJokymenrtanus Qt. I1labaoHbl mpoexkToB
s Qt Creator. Peanuzanus npotokona TCP B 6u6-
muoteke Qt. [Ipumep cereBoro npuinoxeHus oOMeHa
TEKCTOBBIMHU COOOIIEHUSIMH I10 JIOKAJIBHOH ceTH

bubnmumorexa Qt. BoamoxxHOCTH pa3pabOTKH MPUITOKE-
HUH U1 MOOWIIBHBIX ycTpoiicTB. Kpoccmiatpopmen-
nele cpenbl Qt Eclipse Integration u Qt Necessitas.
Omnepanuonnas cucrema Android. OcobeHHOCTH 1po-
rpaMmMupoBaHus. [IpruMepsl NPOEKTOB MPUIIOKEHUI
st OC Android na C++.

Martemarnueckue naketsl Mathcad u Matlab.Hazna-
yenue nakeroB MathCAD u Matlab. OcHoBHBIE ipHe-
MBI IPOTPAMMHPOBAHMS M BU3YaJIM3allMH PAaCueTOB B
makerax MathCAD u Matlab. Marematinueckue make-
T MathCAD u Matlab B 3a1auax BEIYUCIUTEILHON
MaTEMATHUKH.

[TpuknagHOE MporpaMMHOE oOecTiedeHre OOIIEero Ha-
3Ha4eHHsT. OCHOBHBIC MAKEThI MIPUKJIATHBIX TIPOTPaAMM.
Oducuble mpunoxeHusi. TeKCTOBBIE PEIAKTOPHI U Pe-
JAKTOPBI AJIEKTPOHHBIX Tabmu1l. KommbroTepHas rpa-
¢duka. PactpoBas u BekTopHas rpaduka. ['paduueckue
PelaKTOpHI.

Hroro

22

5 OmnepannoHHbIC
CUCTEMBbI, 0a3bl JAHHBIX U
JIOKAJIbHBIC CETH

BBencHue B apXUTEKTYPY BBIYMCIUTEIBHBIX CHCTEM H
oTepaIMoHHbIe cUCTeMBbL. ONepaMOHHbIE CUCTEMBI
MePCOHAIBHBIX KOMITbIOTEPOB (cemerictBa OC
Windows u OC Unix u Linux). ®yHKIIMU onepamnroH-
HbIX cucteM. O0ecnieueHue nHTEpdEiica moib3oBare-
nsi. Opranuzanys u oocinykuBaHue ¢ailioBoii cucre-
Mbl. ObecrieueHrne B3auMOICUCTBHS C anmapaTHbIM
obecnieyeHueM. OOCTyKUBaHUE KOMITBIOTEPA.

ba3bl TaHHBIX ¥ CHCTEMBI yIIpaBJICHHs 0a3aMu JaH-
HeIX.O011ee moHsTHE 0 0a3ax maHHbIX. OCHOBHEIE IIO-
HATHS CHCTEM YIIpaBJIeHUs 0a3aMu JaHHBIX U OaHKa-
MU 3HaAHUM.

JlokanpHble 1 rnodanepHble ceTd DBM. KoMnoHeHTEI
BBIYUCIIUTENbHBIX ceTel. [IpuHIuIbI mocTpoeHus ce-
Tei. KoMnbroTepHBIC CETH U TEXHOJIOTUU UHTEPHET.
Jlokanbuble cetu. OCHOBHBIE CBeIeHUS. TepMUHBI J10-

OITK-1,
OI1K-3,
OTTK-4
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KajbHOH ceTu. PaboTa B ceTH: npeocTaBieHue pe-
CYPCOB B CE€Th, IIOAKJIIOUEHUE K pECypcaM CEeTH,
ynpaBiieHHe ceTblo. [o0anbHble ceTn. IHTepHeT.
Nmena B unTepHET. BoIX0a B MHTEpHET. TUIIBI CEpBU-
ca B uatepHeT: FTP, WWW. [Touck napopmanuu B
uHTepHeT. .CepBucsl oOuieHus B IHTepHeT. Dnek-
TpoHHas mouta. PaboTa ¢ mMOY4TOBBIMM IIPOTpaMMaMHu.
HoBoctu. DnexTpoHHbIe KOH(PEPEHIIUU U JOCKU 00b-
siennit. [Ipencrasnenue napopmannn B WWW. ['u-
nepTekcT. S3bIk onucanus runeprekcra HTML, pe-
JTakTopbl html.

Komnsrotepnsie Bupychl. Knaccudukarnus u xapaxkre- 2
PHUCTHKA KOMIIBIOTEPHBIX BUpYCOB . IlyTn pacnpo-
cTpaHeHus Bupycos. [Ipodunaktuka 3apaxxenus. Pa-
00Ta ¢ aHTUBUPYCHBIMH [IPOrpaMMaMHU, JICUCHHUE 3apa-
KECHHBIX (PaiioB

Hroro 6
Hroro 3a cemectp 28
Hroro 64

5.3. Paznenbl AMCHUILIMHBI U MEKIUCIMIUIMHAPHBbIE CBSI3H € 00ecneYnBAKIIMMH (TpeabIy IUMH)
U obecnneynBaeMbIMU (NMOCJAEYIONIUMH) TUCHUIIMHAMHA
Paziensl AUCIIUTUIMHBI M MEKIUCITUTUIMHAPHBIC CBSI3M C 00€CTICUMBAOIIMMU (TTPEABIAYIIUMA) H
obecrnieunBaeMbIMU (TTOCJIEIYIONUMHI ) AUCITUTUIMHAME TPEJICTABIEHBI B TabmuIe 5.3.
Tabmuma 5.3 — Pa3aensl AMCHMIUIMHBL U MEXIUCITUIUIMHAPHBIE CBS3H

Ne paznenoB qaHHOUM NUCHMIUIMHBL, 7151 KOTOPBIX
HEOOXOAMMO M3yYeHUE 00ECIICUMBAIONINX 1
o0ecrneunBaeMbIX JUCHIUTUINH

1 2 3 4 5

[IpenmecTByronme qUCUUILIMHBI

HaumeHnoBanue qUCHUIIINH

1 Undpopmaruka + + + + +

[Tocnenyromue TUCIUITITUHBI

1 BeruucnurenpHas TEXHUKA + + + +

2 JIuckpeTHas MaTeMaTrKa + +

3 MareMaTH4ecKre METOIBI OITMCAaHUs CHUT -
HaJoB

4 OOutas Teopust CBSI3U +

5 OcHOBBI TOCTPOEHUST HH(POKOMMYHHUKAIIH-
OHHBIX CHCTEM U CeTeH

6 [lakeTsl NpUKIaAHBIX IPOrPaMM + + +

7 IIpakTuka Mo MOJIy4YEeHUIO MEPBUYHBIX IPO-
(heccroHaNbHBIX YMEHUN U HABBIKOB, B TOM
qucyie MePBUYHBIX YMEHUI U HaBBIKOB
Hay4HO-UCCIIE0BATEIbCKON AEATEIbHOCTH

8 CeTu CBSI3U U CHCTEMBI KOMMYTaluu +

9 Teopust PAEKTPUUECKUX TIETICH + +

10 Hudposas 06paboTKa CUTHATIOB
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11 Uadopmarnka

+ +

5.4. CooTBeTCcTBHE KOMIIETeHINI, (POPMUPYEMBIX PH U3YYECHUHU AUCUMILIMHBI, M BU/10B 3aHATHI
CooTBeTcTBHE KOMIETEHLUH, (POPMUPYEMBIX MpPU HM3YYEHUHM IUCLUIUIMHBI, M BHJIOB 3aHATHH

npezcTaBiIeHo B Tabmuie 5.4.

Tabmuua 5.4 — CooTBETCTBUE KOMIIETEHIUH, (POPMUPYEMBIX MTPH U3YYEHUH TUCIUILTUHBI, U BUIOB 3aHS -

THHN

Bunnl zagsatuil

Komnerenuumn
Cawm. pa0.

Jlex
IIpak. 3aH.
JIa6. pad

@DopMBbI KOHTPOJIS

+ |KCP (KII/KP)

o
=
o
_|_
_|_

KontponpHas pabora,
BrinosHeHne KOHTPOJIIb-
HOI1 paboTsl, Koncnekr
CaMOTIOJITOTOBKH,
Onpoc Ha 3aHATUSX,
Tect

OIIK-3 + + + +

KonTposnbsHas padoTa,
JlomariHee 3aanue,
BeImonHeHe KOHTPOJIb-
HOM paboThl, 3amuTa
otyera, Onpoc Ha 3aHs-
THUSX, 3aIIATa KYPCOBBIX
MPOEKTOB / KyPCOBBIX
pabot, Pacuetnas pabo-
Ta, TecT

OIIK-4 + - + + +

KonrtponsHnas pabora,
JlomaniHee 3a1aHue,
Koncnekt camonoaro-
TOBKH, 3aIl[UTa OTUYCTA,
Onpoc Ha 3aHATHSX, 3a-
[IATa KYPCOBBIX MPOCK-
TOB / KYpPCOBBIX padoT,
Pacuernas pabota, Tect

6. UnTepakTBHBbIE MeTOABbI M (OPMBI OPraHU3aALMU 00yYeHH s

He npenycmorpeno PVYII.

7. JlabopaTtopHble paGoThl
HaumenoBanue nabopaTtopHbIX padoT npuseneHo B Tabnuue 7.1.
Tabmuua 7.1 — HaumeHnoBaHnue 1a00paTopHbIX paboT

HasBanus paznenos HaumenoBanue mabopaTtopHbIX padoT

TpynoeMKocCTsb,
q
dopmupyembie
KOMIIETEHIIUN

1 cemectp

3 SI3BIKK U CUCTEMBI HauanpHble CBEACHMS O S3BIKE C++

N~

OIIK-4

IpOTpaMMHpPOBAHIA bazoBbie THIIBI TaHHBIX

n
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HpOI/ISBO,I[HBIe THUIIBI JaHHBIX

Vxazarenu 1 cBOOOIHAA ITaMATH

]_II/IKJ'ILI " BBIpAKCHUA CpaBHCHUSA

OnepaTopLI BCTBJICHUSA U JIOTHYCCKUC OIICpallun

®ynkumu a3bika C++. [IporpammupoBaHue 3a/1a4 Bbl-
00pa U COPTUPOBKHU

LRSS

Pabora ¢ pynkuusmu. YucaeHHOE pelieHre CUCTEM
JMHEWHBIX aNreOpandecKux ypaBHEHHM.

Pabota ¢ pynkmusamu. YncneHHoe peneHrne HeJTnHe-
HBIX YPaBHEHUN

Pabota ¢ pynkmusmu. YnucneHHbIE METOABI MHTETPHU-
poBaHus

Pabota ¢ ¢pynkusmu. Pemenne oObIKHOBEHHBIX TH(]-
(bepeHIanTbHBIX YpaBHEHUH

Pabota ¢ ¢pynkmsamMu. MeToasl 00pabOTKH SKCIIEPH-
MEHTAJIBHBIX JTAHHBIX

Knaccnr naMATHU, JUAllIa30HbI JOCTYIIA U CBA3BIBAHUC

OOBEKTHI U KJIACCHI

Pabora ¢ xmaccamu

Kiaccer n JUHAMHUYCCKOC paclpCaAcICHUC ITaMATH

HUroro

Hroro 3a cemectp

2 ceMecTp

4 SI3BIKU U CUCTEMBI
IPOrPaMMHUPOBAHMS

Hacnenosanue xkinaccoB

HOBTOpHOC HCIIOJIb30BAHUC ITPOTrpaMMHOI'0 KOJia B C+
+

I[py)KeCTBeHHBIC KOHCTPYKI WU, UCKIIFOUCHUA

Knacc string u crangaptHas 6ubimuoTexa mabIoHOB.

BBox/BbIBOA TaHHBIX U paboTa ¢ Qaiinamu

Coznanue GUI B Qt Creator. MexaHu3M CUTHAJIOB U
CJIOTOB

LR

bubmoteka Qt. CozmaHue 1uanoroBbIX OKOH MPo-
rpaMMBbl

bubmuoreka Qt. Co3znanue rIaBHOTO OKHA MPOTrpaM-
MBI

bubmoreka Qt. PazpaboTka ceTeBbIX MPUIIOKESHUN

bubmoreka Qt. Pazpabotka npunoxxennit ast OC
Android

Maremartndeckuil maker MathCAD

Marematnyeckuii maker Matlab

HUroro

50

OIIK-4

Hroro 3a cemectp

50
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Hrtoro

114

8. [IpakTHyeckue 3aHATHS (CEMUHAPHI)
HaumeHoBaHMe MpaKTUYECKUX 3aHATUHN (CEMUHApOB) MpuBeeHO B Tabnuie 8.1.
Tabmuma 8.1 — HaumeHoBaHME MPAKTUYECKUX 3aHSATHIA (CEMHUHAPOB)

5 ]
= z £
3 =
y Z = 5
Haspanus paznenon HaumeHoBaHue MpakTHUECKUX 3aHATUIN (CEMHHAPOB) zF &5
° 2 g
S8 =
a S g
= S
2 cemecTp
4 SI3bIKM ¥ CUCTEMBI BexropHas rpaduka. OCHOBBI pabOTHI B peAaKTOpe 2 OIIK-3,
IpOrpaMMHUPOBaHUS MS Visio OIIK-4
TexcroBsle penakTopbel. OCHOBBI Pa0OTHI B pEAAKTOPE 2
MS Word
PenakTopbl 2eKTPOHHBIX TaOMHIl U 0a3 JaHHBIX. 2
OcHoBbl paboTsl B pegaktope MS Excel
Co3znanue 3MeKTpOHHBIX npe3eHTanuil. OCHOBBI pado- 2
Tel B MS PowerPoint
Matemarndeckue makeTbl. OCHOBBI paOOTHI B 6
MathCAD
Hroro 14
Hroro 3a cemectp 14
Hroro 14

9. CamocTrosiTesqibHasi paboTa
Buzbl camocTosTenbHOI paboThI, TPYAOEMKOCTh U ()OPMUPYEMbIE KOMIIETCHIIUY TIPEICTABIICHBI B

tabmmue 9.1.
Tabmuia 9.1 — Buabl caMmocTosTenbHON paboThl, TPYIOEMKOCTh M (hOpMUpPYEMble KOMIETEHIIMH
3 z §
3 = =
v O =
Buasr camocTosTensHOM & > O
HasBanus pasnenos = & B @OpMBI KOHTPOJIA
6 [ =5 O
paboThI g s 2
=4 o =
a g
= S
1 cemectp
1 O6mIHe BOmpock [TpopaboTka JIEKITMOHHOTO 8 |OIIK-1, |BemongHeHne KOHTPOIb-
UHPOPMaTUKH Marepuala OIIK-3 Ho# paboTsl, Onpoc Ha 3a-
HATUSX, TecT
IToaroroBka K KOHTPOJIb- 4 » 160
HBIM paboTam
Hroro 12
2 Mopenu pemeHust BrInonsenne KOHTPOJIBHBIX OIIK-3, |JlomamHee 3a1aHue,
(YHKLIMOHATIBHBIX U pabot OIIK-4 | KonrpoabHas pabora,
BBIYMCITUTEILHBIX q MpOC Ha 3aHATHX, TecT
cnTen 3ana [TpopaboTka JIEKITMOHHOTO 6 Ompoc Ha 3a » 1€C
Mmarepuaia
Brinmonnenne noManHux 8

3aJITaHUN
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Htoro 20

3 SI3bIKU U CUCTEMBI OdopmiieHre 0TYETOB 110 48 | OIIK-3, |3ammura otuera, Tect
MIPOTPaMMUPOBAHUS J1abopaToOpHBIM paboTam OIIK-4
Hroro 48
Hroro 3a cemectp 80
TlonaroroBka u caaya dK3a- 36 DK3aMeH
MEHa
2 ceMecTp
4 SI3BIKH ¥ CUCTEMBI [ToxaroroBka k mpakTuue- 16 |OIIK-3, |/lomamHee 3aganue, 3a-
MpOrpaMMHUpPOBaHUS CKHM 3aHSTUSAM, CEMHHA- OIIK-4 umTa otyeta, KoHTposib-
pam Has pabora, Ompoc Ha 3a-
[IpopaboTka TeKIHOHHOTO 8 HHTE/II,HX’ PacueTHas pabo-
T T
MaTepHana a, 1ec
OdopmieHre OTYETOB 10 46
J1abopaTOpHBIM paboTam
Hroro 70
5 OnepauuoHHbIe [IpopaboTka TeKIHOHHOTO 8 |OIIK-3, |Omnpoc Ha 3ansTusx, Tect
CUCTEMBbI, 0a3bl IaHHBIX U | MaTepuasa OIIK-4
JIOKaJbHBIE CETH Hroro 3
Hroro 3a cemectp 78
[TonroroBka u ciava sK3a- 36 OK3amMeH
MeHa
Hroro 230

10. KypcoBoii npoekTt / kypcoBasi padota
TpynoeMKOCTb ayTUTOPHBIX 3aHATUN U HOpPMUpPYEMble KOMIIETEHIIMN B paMKaX BBIMIOJIHEHUS Kyp-
COBOTO IpOEKTa / KypcoBO# paboThI npencTaBieHs! Tabmue 10.1.
Tabmuma 10.1 — TpymoeMKOCTh ayAUTOPHBIX 3aHATHH ¥ (POPMHUPYEMbIe KOMIIETECHIIUN B paMKaX BBITIOTHE -
HUSI KYPCOBOTO TIPOEKTa / KypCOBOM paboThI

A L =
= a4 =
3 =
= o=
o (&)
HanmeHnoBaH#e ayUTOPHBIX 3aHITHI =" &5
° 2 £
= =
e <
~ S/
2 cemecTp
Brinaua n o6cyxnenne 3aaaHuit 1 OIIK-1, OIIK-3,
Koncynpranun 4 OIIK-4
[IpoBepka 3TanoB BHIMOIHEHUS 3
3ammTa OTYETOB 2
Hroro 3a cemectp 10

10.1. TembI KypCcOBBIX IPOEKTOB / KYPCOBBIX padoT
[TpumepHas TeMaTHKa KypCOBBIX IPOEKTOB / KypCOBBIX paboT:
— * Beruucnenue ko3 dunrenta omuook mudpoBoii CUCTEMBI TIepeadn
— * BpluncieHue MoJI0OBOTO pacIipeieeHHsl ONTHUYECKOr0 BOJIOKHA
— * Boruucnenue 1u¢pakiiuOHHOTO CBETOBOTO HOJIS
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— e« PermeHust AUCTIEPCUOHHOTO YPaBHEHHUSI MHOTOMOIOBOTO BOJIOKHA
— * Beruucnenue sHepreruyeckoro 0romkera nudposoit BOCIT

- * CratucTryeckas o6pa60TKa OKCIICPUMCHTAJIBHBIX JaHHBIX

— * Beluucnenue onpeaenuTeneid Metogaom [aycca

— * CrnaifH-annpoKcuMans, HHTEPIIOJSIIS U SKCTPAITOISIUS
— * Pemenune muddepeHnmanbHbpIX ypaBHEHHA METOIOM Dilepa

— e+ PemieHue cucTeM HEJIMHENHBIX YPAaBHEHUN

— * Omnepauuu ¢ MaTpuLiaMu

— e« IIporpammupoBanue unrepgeiica COM nopta

— e« IlporpammupoBanue unrepdeiica LPT mopra

— e+ [IporpammupoBanue unrepgeiica nopra USB

— + baza gmaanbix Ha ocHoBe CYBJ MS Access

— * baza gansbix Ha ocHoBe CYBJl MySQL

— ¢ Cosnanue Web-calita

— * Co3naHue ceTeBbIX NPUIOKEHUN

— + Coznanue NpUIIOKEHUH JJ1s1 MOOMIIBHBIX YCTPONCTB.

11. PeiiTunroBas cucremMa JJisi OlleHKH YCIIeBAeMOCTH 00y4YaIOIIUXCS

11.1. baajbHbIe OLEHKH JJIS 3JIeMEHTOB KOHTPOJISI

Tabmuua 11.1 — banipHbIe OLIEHKH TSI JIEMEHTOB KOHTPOJISI
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. . MaxkcuManbHbIN
. MaxkcuManbHbIN MaxkcuMmanbHbIN
DneMeHThl yueOHOit 0asn 3a mepuo Bcero 3a
6amn Ha 1-yto KT ¢ | 0am 3a nepuoa
JESITENbHOCTH mexnay 2KT u Ha cemMecTp
Hayana ceMectpa | mexnay 1KT u 2KT
KOHEII ceMecTpa
1 cemectp
JomarniHee 3aaHue 10 10
3amuTa oT4era 5 5 15
Koncnekr camonoaroros- 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 paboOT
3amuTa oT4yera 5 5 5 15
KonTponbhas pabota 5 5 10
Onpoc Ha 3aHATUSAX 5 5 10
Pacuernas paGota 5 5
16



Tect 5 5 10
Hroro makcumyM 3a nepu- 20 10 40 70
on

OK3aMeH 30
Hapacraromumm urorom 20 30 70 100

11.2. IlepecyeT 0a/1710B B OLIEHKHU 32 KOHTPOJIbHbIE TOYKH
[TepecueT 0aTOB B OIIEHKH 32 KOHTPOJIGHBIC TOUKH MIPEICTaBICH B Tadmuie 11.2.
Tabmuua 11.2 — [1epecueT 6aIOB B OLIEHKH 32 KOHTPOJIBHBIE TOUKH

banel Ha 1aTy KOHTPOIBHON TOUKHU OreHka

> 90% ot MakcuManbHOU cyMMBbl OaioB Ha gaty 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
2

< 60% oT MakcuMaIbHOU cyMMBbI OauioB Ha naty KT

11.3. Ilepecyer cyMMBbI 02/1710B B TPAAULHOHHYIO M MEKITYHAPOIHYIO OLCHKY
[Tepecuer cymmMbl OaljIOB B TPAAMLIMOHHYIO M MEXIYHApOIHYIO OLIEHKY NPEJICTABIEH B Ta0IHLe
11.3.
Tabmuua 11.3 — [lepecueT cymmbl 6aJI0B B TPAAUIIMOHHYIO M MEXAYHAPOAHYIO OLICHKY

Wrorosas cymma 6aiisos,

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

HK3aMeH

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

4 (xopo11o) (3a4TeHO) 75 - 84 C (xoporo)
70 - 74
65 - 69 D (ynoBineTBOpHUTENBHO)

3 (yIOBIETBOPHUTENHHO) (3a4TEHO) 60 - 64 E (mocpexcreerio)
2 (HeYHOBIICTBOPHTENSHO) (HE Hwxe 60 6ayioB F (Hey1oBIETBOPUTEIBHO)

3a4TEHO)

12. YueOHO-MeTOAUYecKOe U MHPOPMANINOHHOE 00ecTiedeHrue TUCIHIIINHBI

12.1. OcHoBHas JUTEpaTypa
1. Wudopmaruka. ba3ossrii kypc : Yuebnuk mist By3os / C. B. CumonoBud [u 1p.] ; pex. : C. B.
CumoHoBwHY. - 2-¢ u3f. - CII06.: [Tutep, 2007. — 639 c. (manuune B Oubaroreke TYCVYP - 57 5k3.)

12.2. lonosiHUTEIbHAS JIUTEPATYpPa
1. MynpoB A.E. Yucnennsie meroasl ans [IOBM Ha sseikax beiicuk, ®@optpan u Ilackans.
-Tomck: MIT "PACKO", 1991. -272 ¢ (manuuue B 6ubmmotexke TYCVYP - 111 3x3.)

12.3. YueOHO-MeTOAMUECKHE TOCOOHS

12.3.1. O0s3aTesibHbIE yUeOHO-MeTOAUYeCKH e MOCOOUus

1. HWudopmaruka [DnekTpoHHBIN pecypc]: YueOHO-MeToandecKoe MOoCOOue MO MPAKTUICCKUM
3aHATUSM W OpPraHW3allMd CaMOCTOSTENBHOW pabOThl CTYIEHTOB HampasieHus moaroroBku 11.03.02—
«MH(HOKOMMYHHKAIIMOHHBIE TEXHOJIOTUHU U cucTeMbl cBs3m» / CemkuH A. O., Hlapanrosuu C. H. - 2015.
40 c. - Pexxum moctyna: https://edu.tusur.ru/publications/4994 (nara o6pamenus: 11.07.2018).

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

3. Hudopmaruka [DnekTpoHHBIN pecypc]: PykoBomacTBo k s1aboparopHoit pabote «bubmmoreka
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Qt. Coznanue quanoroBeix okoH mporpamMmbly / Cemkun A. O., llapanrosuu C. H. - 2015. 30 c. - Pexum
noctyma: https://edu.tusur.ru/publications/4992 (nata o6pamenus: 11.07.2018).

4. MWudpopmaruka [DnekTpoHHBIN pecypc]: Meroquueckue yka3aHus 10 BBIOJIHEHUIO KypCOBOM
paboThl ms cTyaeHToB HampasieHus moarotoBku 11.03.02 «MHbOKOMMYHHUKAITMOHHBIE TEXHOJOTUU U
cucremsl cBsizuw» / Cemkun A. O., IHapanrosma C. H. - 2015. 30 c. - Pexum pocryna:
https://edu.tusur.ru/publications/4991 (nara ob6pamenus: 11.07.2018).

5. bubnmoreka Qt. Co3nanue IIaBHBIX OKOH MPOTrpaMMbl [DIIeKTpoHHBIH pecypc]: PykoBoacTBo
K 1aboparopHoit pabote / Cemkun A. O., 3anuko K. B., [llapanrosuu C. H. - 2017. 20 c. - Pexxum nocry-
na: https://edu.tusur.ru/publications/7024 (nata obpamenus: 11.07.2018).

6. Wudopmaruka. bubmoreka Qt. PazpaboTka ceTeBbIX MPHIOKEHUN [DIEKTPOHHBIN pecypc]:
PykoBozcTBO k maboparopHoii padore / Cemkun A. O., lapanrouu C. H. - 2017. 17 c. - Pexxum gocry -
na: https://edu.tusur.ru/publications/7027 (mara oopamenus: 11.07.2018).

7. HWudopmaruka [DnexTpoHHBIH pecypc]: Onucanue 1adOpaTOpHBIX U MPAKTHYECKUX padboT /
Hyounun 1. B. - 2016. 77 c. - Pexxum noctyna: https://edu.tusur.ru/publications/6551 (mara oGparienus:
11.07.2018).

12.3.2. YueOHO-MeTOAMYECKHUE TOCOOHS /ISl JIML C OTPAHMYEHHBIMH BO3MOXKHOCTSIMHU 3/10POBbS U
HHBAJINI0B

Y4eOHO-METOIMUECKUE MaTepHallbl AJIsi CAMOCTOSTENILHOW M ayAUTOPHOW pabOThl 00ydaroImuxcs
W3 YHUCa JUI[ C OTPAHMYCHHBIMUA BO3MOXKHOCTSIMH 3/I0POBBSI M1 HHBAJIHMJIOB MIPEIOCTABIIAIOTCS B (hOpMax,
aJaNTHPOBAHHBIX K OTPAHUYCHUSM UX 3/I0POBbS U BOCTIPUATHUS HHPOPMAIIHIH.

JLJist i1 ¢ HAPYIIeHUSIMU 3PeHusI:

- B (hopMe AIIEKTPOHHOTO IOKYMEHTA;

- B [le4aTHON (hopMe yBETUYEHHBIM HIPUPTOM.

JLJ1s1 JII ¢ HAPYIIEHUSIMHU CJIyXa:

— B (hopMe AIIEKTPOHHOTO IOKYMEHTA;

- B IeyaTHoOu (popme.

JlJist I ¢ HAPYIIeHUSIMU OTIOPHO-ABUIaTeJILHOTO anmapara:

— B (hopMe AIIEKTPOHHOTO IOKYMEHTA;

- B reyaTHou (opme.

12.4. IIpodeccuonasibHbie 6a3bl JAHHBIX U HH(GOPMAILIMOHHBbIE CTIPABOYHBbIE CHCTEMbI

1. Ilpu u3ydeHHMH TUCHMIUIMHBI pPEKOMEHAyeTcs oOpamiarbcs K 0a3aM JaHHBIX, MH(OpMaIu-
OHHO-CIIPaBOYHBIM ¥  IOMCKOBBIM cUCTeMaM, K KotopbiM y TYCVYPa oTkpbIT Joctym:
https://lib.tusur.ru/ru/resursy/bazy-dannyh

13. MaTtepuaibHO-TeXHMYECKOe 00ecneyeHue JUCHUILIMHBI U TpedyeMoe MPorpaMMHoOe
obecneuenue

13.1. O6mue TpedGoOBaHMA K MATEPHAJBHO-TEXHHYECKOMY H IIPOIPAMMHOMY 00eCIe4YeHHI0
AUCHUIIIIMHBI

13.1.1. MaTepuaibHO-TEXHHYECKOE W MPOrPaMMHOe olecriedeHne IS JTeKIIMOHHBIX 3aHATHI
Jlnst mpoBeieHuUs 3aHATUH JIEKIIMOHHOTO TUTIA, TPYIIOBBIX M MHAWBUYaTbHBIX KOHCYJAbTALIUH, T€-
KYIIIETO KOHTPOJISI U MIPOMEXKYTOYHOM aTTECTAI[UU HCITONIL3YEeTCs yueOHas ayTUTOPHUsS ¢ KOJTMYECTBOM TIO-
CaZIoYHBIX MecT He MeHee 22-24, 00opynoBaHHAs JOCKOM M CTaHAApTHOH yueOHOIl mebenbio. MMeroTes
JIEMOHCTPAIMOHHOE 000pyI0BaHNE U YIeOHO-HATIISAHBIE TTOCOOUS, 00ECIIeYHBAOIINE TEMATHUSCKHIE HII-
JIOCTPALIMHU 0 JIEKIIMOHHBIM pa3JieiaM TUCIUTLINHEI.

13.1.2. MaTepua/IbHO-TeXHUYECKOEe U IPOrPaAMMHOe o0ecnedyeHue J1JIsl NPAKTHYECKUX 3aHATHl
Y4eOHO-BhIUHCTUTENbHAS TabopaTopus « MHPpOpMaTHKHN 1 MHPOPMAITMOHHBIX TEXHOIOTHID»
y4deOHast ayIuTOpHs A7l TPOBEACHNUS 3aHATHH JIEKIIMOHHOTO THIIA, y9eOHas ayTUTOPHS IS IIPOBE-

JICHHS 3aHATHH MPAKTUYECKOro TUIMA, ydeOHas ayIuTOpHs Ui IPOBEICHHS 3aHATHI 1a00paTOpHOTO THIIA,
ydeOHast aymuTOpHst JUTs IPOBEICHUS 3aHATHI CEMHHAPCKOTO THUIIA, TOMEIICHUE ISl KYpCOBOTO MPOEKTH -
poBaHUs (BBIMOJHEHHUS KYpCOBBIX padoT), MOMELICHUE JJIs TPOBEACHUS TPYNIIOBBIX U MHIUBUAYAIBHBIX
KOHCYJbTAallMH, TIOMELIEHUE ISl TPOBEACHHS TEKYIIETO KOHTPOJIS U MIPOMEXKYTOYHOH aTTecTaliy, momMe-
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[ICHHUE IS CAMOCTOSITEIBHON paOOoThI
634034, Tomckas obnacts, . Tomck, Bepmauna ynuia, 1. 47, 3376 ayn.
Ornucanmne UMEIIErocs 000PyIOBaHHUS:
- Komnstotepubie paboune ctanuuu (12 mr.);
- Kommuiekt cienmanuzupoBanHoi yueOHoW Mebenu;
- PaGouee mecTo mpernoaBares.
[TporpamMHOe obecrieueHue:
— Microsoft Office 2007
— Microsoft Windows (Imagine)
— PTC Mathcad 15

13.1.3. MaTepuabHO-TEXHHYECKOE M IIPOrpaMMHOe olecredeHue 1JIs J1a00paTopHbIX pador
Y4eOHO-BhIUHCTUTENbHASA TabopaTopus « MTHPpOpMaTHKN 1 MHPOPMAITMOHHBIX TEXHOJIOTHID»
ydeOHast ayJuTOPUS TSI TPOBEACHUS 3aHATHI JICKIIMOHHOTO THIIA, ydeOHas ayAuTOPHS IS IPOBE -
JICHUS 3aHATHH MPAKTUYECKOro TUMA, ydeOHas ayAuTOpHs Ui IPOBEICHHS 3aHATHI 1a00paTOpHOTo THIIA,
yueOHast aymuTOpus JIsl IPOBEIECHHS 3aHSITHH CEMHHAPCKOTO TUTIA, TOMEIICHUE JIJIST KyPCOBOTO MPOEKTH -
poBaHUs (BBINOJHEHHUS KypCOBBIX paboT), MOMELIECHHUE IS TPOBEACHUS TPYNIOBBIX U MHIUBUAYAIBHBIX
KOHCYJBTAIINi, TOMEIIEHUE JJIsl POBEACHHUS TEKYIIETO KOHTPOJISI M TIPOMEKYTOYHOU aTTeCTAIUH, TTOMe-
IIEHUE JUIsI CAMOCTOSTENBHOM paboThI

634034, Tomckas obmacts, . Tomck, Bepmuauna ynua, a. 47, 3376 ayn.

Onwucanue uMeronierocs 000pya0BaHuUs:

- Kommnbrotepusie pabouune cranuuu (12 mr.);

- Kommuiekt crienmanusupoBanHoi yueOHoOW Mebenu;

- PaGouee mecTo mpermoaBares.

[TporpammHOe obecrieueHue:

— Microsoft Office 2007

— Microsoft Windows (Imagine)

— Mozilla Firefox

— PTC Mathcad 15

— Qt Framework (Open Source)

13.1.4. MaTrepuaJibHO-TEXHHYECKOE H MIPOrPaMMHOe o0ecredyeHne JJIs1 CAMOCTOSITe IbHON padoThl
Jnst camocTosTeNnbHOM paboThl HCMONB3YIOTCA yueOHbIE ayAUTOPUU (KOMITbIOTEPHBIE KJIacchl),
PacIOJI0KEHHBIE 10 a/Ipecam:
- 634050, Tomckast o6macTs, r. Tomck, Jlennna mpocnexr, 1. 40, 233 ayn.;
- 634045, Tomckas obnacts, T. Tomck, yi. KpacHoapmeiickas, a. 146, 201 ayx.;
- 634034, Tomckast o6macTh, r. Tomck, Bepmmanna ynuna, 1. 47, 126 ayn.;
- 634034, Tomckast o6nacTb, T. Tomck, Bepimmanna ynuia, 1. 74, 207 aya.

CocTtaB 060pyI0BaHMS:

- yueOHast MmebOeb;

- koMnbroTepsl Kiacca He Huke [IDBM INTEL Celeron D336 2.8 T1. - 5 T,

- KOMITBIOTEPHI TIOAKIIOUYEHBI K ceTH «HTepHeT» M 00ecreunBarT AOCTYI B JIEKTPOHHYIO HH-
(dopMarnoHHO-00pa30BaTEIbHYIO CPEAY YHUBEPCUTETA.

[Tepedens nporpaMMHOTo 0OecIeueHus:

- Microsoft Windows;

- OpenOffice;

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

- Google Chrome.
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13.2. MaTepuajJibHO-TeXHUYECKOe o0ecnedeHne TUCHUIITHHBI VISl JIMI ¢ OTPAHHYEeHHBIMU
BO3MOKHOCTSIMHU 3/10POBbSI U HHBAJIN/I0B

OcBoeHUE MUCLUUIUIMHBI JIMIIAMU C OTPAaHUYEHHBIMH BO3MOXKHOCTSMHU 3/10POBbSI U WHBAIUJIAMU
OCYIIECTBIISIETCA C UCTIOJIB30BAaHUEM CPEICTB 00yUEHHs OOILIEro U CIelnaIbHOTO Ha3HAYEHUS.

[Tpu 3aHATHAX ¢ OOYUAIONMIUMUCS ¢ HAPYIIEHUSIMH CJIyXa MPEIyCMOTPEHO UCIIOIb30BaHHE 3BYKO-
YCUJIMBAIOILEH anmapaTypbl, MyJIbTUMEAUUHBIX CPEJICTB U APYTUX TEXHUUYECKUX CPEACTB Mpuema/mepesa-
4yi y4yeOHOM nHpOPMALIUU B TOCTYIHBIX (hopMax, MOOMIIBHOM CUCTEMBI MTPETIoiaBaHus il 00YJatOLTHXCsI
C MHBAJIMTHOCTBIO, TOPTATUBHON MHIYKIIMOHHOW CHCTEMBI. Y4eOHas aymuTOpUs, B KOTOPOUH 3aHUMAIOTCS
oOyyarolyecs: ¢ HapylIEeHHEM CllyXa, 00OpYy/lI0BaHA KOMITBIOTEPHOM TEXHMKOM, ayAMOTEXHUKOH, BUICO-
TEXHUKOMU, AJIEKTPOHHOM JOCKOH, MYJIbTUMEIUIHON CUCTEMOM.

[Tpu 3aHATUAX C OOYUAIOUTUMUCS ¢ HAPYIIEHUSIMU 3PEHUSIMH TIPETYCMOTPEHO UCIIOJIb30BaHUE B
JICKIMOHHBIX U YU€OHBIX ayJUTOPUAX BO3MOXKHOCTH MPOCMOTPa yAaJIEHHBIX 00BEKTOB (Hampumep, TeKCTa
Ha JIOCKE WM CJaif/la Ha 9KpaHe) MPU TOMOIIY BUACOYBETUIHUTENCH 151 KOM(GOPTHOTO IPOCMOTPA.

[Tpu 3aHATHAX C 0OYy4YaIOIIUMUCS ¢ HAPYLIEHUSIMH ONOPHO-ABUIaTeIbHOIO aNnapara HCIOJb-
3YIOTCSl aIbTEPHATUBHBIC YCTPOICTBA BBOJA MH(OPMAIIUY U IPYTHe TEXHHUECKHE CPEICTBA IIpUeMa/Tiepe-
Jnaud yaeOHOM MHGOpMaIUKA B JOCTYIHBIX (popmMax, MOOMIIBHONW CUCTEMbI OOYYCHUS JJIs JIFO/ICH C MHBA-
JUAHOCTBIO.

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

14.1. Couepmalme OLICHOYHBIX MATCPHAJIOB U METOANIECCKUEC PEKOMECHAAIIUH
I[J'ISI OLCHKHU CTCIICHU C(bOpMI/IpOBaHHOCTI/I N YpPOBHsA OCBOCHHA 3aKPCIIJICHHBIX 3a HHCHHHHHHOﬁ
KOMITCTCHITUM 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) COBOKYIHOCTB JIaHHBIX, KOTOPBIE MOTYT OBITh YCBOEHBI U IIPEe0Opa30BaHbl B 3HAHUS

4) cmoco6 mpeoOpa3zoBaHus JaHHBIX B U3BECTHBIE TIOHITHS

Kakoe konu4ecTBO CUMBOJIOB KOJUPYETCs 1edbIMU yucaamu B Tadmune ASCII?

1) 128

2)8

3) 65536

4) 256

Kakue QyHKIIMYM BBITOJIHSAET YUTICET B COCTABE aIlllapaTHOro o0ecrnevyeHrs KoMIplorepa?

1) nonroBpeMeHHOE XpaHeHHe OOIbIINX 00BEMOB JJAHHBIX U MPOrpaMM

2) BBINOJIHEHUE OCHOBHOTO 00beMa MaTeMaTHUECKUX U JIOTHYECKUX Oleparuii

3) ynpasieHue paboToil BHYTPEHHHX YCTPOHCTB KOMITBIOTEpA

4) BpeMeHHOE XpaHEeHHUE JTaHHBIX, KOTJ[a KOMITBIOTEP BKITFOUCH

K kakomy kiaccy nporpammuoro obecneuenus (I10) ornocurcs BIOS?

1) 6azoBoe [10

2) cucremuoe [10

3) cyxebnoe I10

4) npuknansoe 110

TouHo ompeseeHHOe ONTMCaHNe CIIOC00a pelIeHus 3a/1a4r B BUJIE KOHEUHOU (110 BpEMEHH) TIOCIIe -
JIOBaTEeIIbHOCTH JIeHCTBUIA Ha3bIBACTCH. ..

1) nporpammoii

2) A3BIKOM IIPOIPaMMUPOBaHUS

3) mpoTOKOIOM

4) anropuT™MoM

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

1) xoMmnusITOp

2) mpemnporieccop

3) unTepnperarop
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4) oTnaauuKk

S3p1k nmporpammupoBanus (S11), opueHTUPOBaHHBIN Ha KOHKPETHBIN THI TIPOIieccopa U yUYUThIBA-
IOIUI ero 0COOEHHOCTH (OMepaTophl S3bIKa OMM3KM K MAITUHHOMY KOy ¥ OPUEHTHPOBAHBI HA KOHKPET-
HbIE KOMaH/IbI ITPOLIECCOpa) Ha3bIBACTCA. . .

1) xomnunupyembim A1

2) AI1 HU3KOTrO YpOBHSA

3) AI1 BbIcOKOrO ypOBHs

4) uareprpetupyembim Al1

YKaxXuTe NpaBHIBHYI UCTOPUYECKYIO TMOCIEI0BATEIFHOCTh PA3BUTHS MAPaIUrM MPOTPAMMHPO-
BaHUs

1) 00BEKTHO-OPUECHTHPOBAHHOE - AITOPUTMUYECKOE - PYHKIIMOHATBLHOE (IIPOLIEAYPHOE)

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

3) pyHKIIHOHAIBHOE (TIPOLEAYPHOE) - OOBEKTHO-OPUEHTHPOBAHHOE - AITOPUTMUYECKOE

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

OcHOBHBIE TIOHATHSL 00BEKTHO-OPUEHTHPOBAHHOTO TIPOTPAMMUPOBAHUSI:

1) 0OBEKTHI M KIaCCHI

2) GyHKIUH U TPOLIETYPbI

3) IMKIIBI 1 MaCCUBBI

4) cTPYKTyphl U IEPEUUCIICHUS

Kakoe cimyxe6HO€ CT0BO (M3 MPHUBEACHHOTO CIHCKA) B s3bIKe C++ HCTIOIB3yeTCs sl OOBSBICHUS
[EJIOYHCIICHHBIX TIEPEMECHHBIX?

1) double

2) float

3) char

4) long double

Kakoe ciayxeOHoe cioBO B si3pike C++ HCHONb3yeTCs B 3alKCH ONepaTopa IUKIA ¢ KOHEYHBIM
YUCJIOM MTOBTOPEHUIN?

1)if

2) while

3)do

4) for

OOBbsIBIICH MAaCCHUB:

int arr[10];

HeoOxoaumo mprcBOUTE MOCIEAHEMY 3JIEMEHTY JaHHOTO MacCHBa YHCIIO 5.

Kakast u3 npuBeneHHbIX 3anucell 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;

}

Heo0xoaumo co3nats s610k0 quamerpoM 8,5 cM. Kakast U3 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;
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A.color=8.5;

N3yuunre kox:

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

uk=arr;

uk+=2;

cout<<*uk;

Uro OyzmeT BeIBEICHO Ha dKpaH?

1)4

2) Oxdef768

3)5

4)2

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

Bri6epute Hanbonee moAXOASIINN TPOTOTHIT TAKOH (PYHKITUU

1) double func(int, char);

2) char func(short, float*);

3) void func(double, char*);

4) void func(long, double*);

Kakoit hopmysioit MOKHO onmucaTh OTHOIICHUS 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-HacleN-
HUKaM, IPY ONMCaHWH JAHHOTO KJlacca MOMEIAIOTCS B pa3zied. . .

1) public

2) private

3) protected

4) signals:

Ornucan knacc:

class MyClass

{
-

BriGepuTe U3 criucka MpaBHIIBLHYIO 3aIMCh MMPOTOTHIIA IECTPYKTOPA JAHHOTO Kilacca

1) MyClass();

2) MyClass ~MyClass(int);

3) void ~MyClass();

4) ~MyClass();

Kakoit oneparop ucmnonb3yercs B Qt aiisi yCTAaHOBICHUS CBS3€H MEXKAY CHUTHAAMU M CIOTaMU
00BeKTOB, TPOnU3BOAHBIX OT QObject?

1) link(...);

2) comm(...);

3) connect(...);

4) emit(...);

Kak HazpIBaeTcs ayieMeHT rpaduyeckoro moyib30BaTeNIbcKoro nHTeperica (KHOMKa, ciaiaep, TeK-
CTOBas METKa U T.1.) B cpexae Qt?

1) ramxer

2) BUIKET

3) nelicTBue

4) cimot
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14.1.2. Dx3aMeHAIlHOHHBbIE BONPOCHI

1. JlaiiTe onpeneneHue MOHATHAM «IIPOrpaMmay, «IIpOrpaMMHPOBAHUEY, «SI3bIK TPOrpaMMHUpPOBaA-
Hus». YTo Takoe «an-roputm»? SI3bIku mporpaMMHpOBaHMs BBICOKOTO M HU3KOrO ypoBHEW. Uem oHM OT-
JUYAOTCS, TPUBEAUTE PUMEPHI.

2. JlaiiTe onpeneneHre KOMIUISTOPY U UHTEPIIPETATOPY UCXOAHBIX KOAOB MPOTPaMM.

3. Uto Takoe 3aroysioBouHble (aitnbl win daiiasl BKItoUeHus. [ dero mpemHazHadeHbl (haiiibl
BKJIIOUEHUS MJIHM 3aro-JIoBouHble (aiinbl? [lig yero HyxeH npenporeccop? UTo aenaer ciemyromas au-
pEKTHBa Mpernporeccopa:

#include <iostream>

OO0bekTHI cin, cout. HazHaueHue, mpaBuiia UCIIONH30BAHUS, 3aIHUCH.

4. O6nacts uMeH. Ha3znaueHne u BO3MOXKHOCTU. UTO AenaeT cleayIonuii oneparop:

using namespace std;

Jns1 dero npeaHa3HavYeHa CIAEAYIOIAs 3aHCh:

int main()

5. Uro B sa3bike C++ Ha3biBaeTcs onepatopoM? IlepeuncinTe mpaBuiia COCTaBIEHUS IPOrpaMM Ha
a3bike C++. [lopsi-1oK BBIOJTHEHMSI ONEPaTOpPOB, MpaBuiIa popMaTupOBaHUs KoJa nporpamMmbl. OmHImTe
MpaBuJja 3alucy NepeMeH-HbIX B s3bike CH++.

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

7. Tun nannbix char. Haznauenue, nmpaBuia 3amucu, ocoOeHHOCTH. Kak ¢ moMoIbpo mporpaMMbl
C++ Haiity, kKakoMy cUMBOJIY cooTBeTCTBYET Kox ASCII 887

8. Oneparoper C++. OnepaTopsl OOBSIBICHUS U IPUCBAUBaHKS. UTO BBIMONTHICT KK/IbINH U3 HUX?
Apudmerndeckue omnepanuu B s3bike C++, 3amuch, MPUOPUTETHL. Pa3HOBUIHOCTH OIEpamuii JeleHus
JUISL pa3HBIX TUIIOB AaHHBIX. Oniepamus AeJIeHHs 10 MOIYJIIO.

9. Jlornueckue onepauuu B s3pike C++, 3anuck, npuoputeTsl. Tun nanueix bool. s yero ox uc-
noJyib3yercsa? ONu-muTe onepaTopsl MUKIa B si3bike C++. (CHHTaKCHUC, TPUHITUTT PabOThI, TpuMepsl). Omu-
IIATE ONEPaTOPbl YCIOBHA B si3bIke C++. (CHHTAKCUC, TPUHIUI pabOThI, TPUMEPHI)

10. [laiiTe onpeneneHrue MPOU3BOTHOMY (TI0JIB30BATEILCKOMY) THITY JTaHHBIX. JlaiiTe onpeaenenue
TUIAaM: MacCHUB, CTPOKa, CTpyKTypa. OnuiuTe npaBuia HHUUAIN3auuu MaccuBa B si3bike C++. C kakoro
HOMEpPA HAYMHAETCS MH-AEeKcalus B MaccuBax? Kak COOTHOCATCS MHAEKC MOCIIEIHETO AJIEMEHTA U pa3Mep
MaccuBa’?

11. JlaiiTe onpeaeneHne MpOU3BOJHOMY THITY JaHHBIX «CTpYKTypa». [IpuBenute nmpumep obparie-
HUSL K TIOJISIM CTPYK-TYpBl. MCIONb3ylHTe CTPYKTYpY, OIMHMCHIBAIOIIYIO paOOTHHUKA KaKOH-THOO KOMITaHUH.
OHa J1oJpKHA cofiepKaTh WH-(OPMAIIHIO O €r0 UMEHH, BO3PacTe, CEMEHHOM TOJIOKEHUHU (COCTOUT B Opake
WJIM HET), POCT (B METPaXx).

12. JlaiiTe onpeneneHue THIY «yka3aTenby. JJig XpaHeHHs] Kakol MMEHHO MH(GOpPMAIIMH TpeaHa-
3HaueH gaHHblil Tun? [lpusBenure npumepsl. Kakum obpa3om, ucmonb3yst cuaTakcuc C++, MOKHO y3HATh
azpec 00JIaCTH TaMSITH, BBIJIC-JICHHOW JJIS IEJIOYUCICHHOW nepeMeHHou var? Kak Ha3biBaeTcsl maHHAs
onepanus?

13. Kakue omeparuu onpeneiaeHsl 1 «ykazarenei»? Onumure, KakuM 00pa3oM MOKHO oOpaba-
THIBaTh MAaCCHUBBI JIAHHBIX, UCTIOJIb3YS «yKa3aTelm.

14. Kakum 00pa3oM BO3MOKHO BBIZIETICHHE U OCBOOOKIeHHE MaMsITH B C++ B mpoIiecce BBITTOTHE -
Hus nporpammer? [IpuBenurte npumMep 0ObsSBICHUS (JTUCTHHT) THHAMUYECKOTO MacCHUBa JPOOHBIX YHCEIL.

15. Omumure npaBuia co3nanus Gyakmuu (mporeaypsl). [IpuBenuTe nmpaBuia 3amucyu MpOTOTUIIA
¢ynkuuu. [laiite mo-sCHeHUs, YTO O3HA4YaeT KakJas cocTaBisomas npororuna. IIpuseaure npumep:
HANMIINTE JIUCTUHT (PYHKIIMH, BO3BpALIAIONIeH MPOU3BOIBHYIO LIETYIO CTENEHb APOOHOTO YHUCIIA.

16. ®ynkuun C++. OyHKIMYU, BO3Bpallalone pe3yIbTaT U HE Bo3Bpaluaromue ero. HazHaueHnue,
CHUHTAaKCHC, OCHOB-HbIE OTIMYHUS. UTO CONEP>KUTCS B 3arojoBOYHBIX (ainax «.h» u ¢aitnax ncxomHseix
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TEKCTOB «.cpp»? Kakum 00pa-30M MOXKHO UCIIONIB30BaTh JIBa ATUX TUMA (paidiaoB?

17. aiire onpenenenue nonsarusm: OOII, knacc, 00bekT. Kakumu SBISIOTCS OTHOIICHHUS MEXITY
o0bekToM M Kiaccom? Omummre o0LIyI0 CTPYKTYpy Kiacca. OOIIeAOCTYIHBIH U MPUBATHBIA pa3iesibl
KJiacca.

18. dynkuuu-3neMeHThl Kinacca. Berpoennsle Metonpsl. Jlnanazon noctyna. Onummre B3auMoO-
neiicTBue QyHKUIMN-3JIEMEHTOB KJlacca ¢ 3JIEMEHTaMU pa3HbIX pa3/iesioB Kiacca.

19. JlecTpyKTOpbl M KOHCTPYKTOPHI KiaccoB. Onpenenenue. Koryna BhI3bIBAIOTCS KOHCTPYKTOPBI
kiacca? Korza BbI3bI-BatOTCS IECTPYKTOPHI Ki1acca? MOXKHO JIM UCIIOJIb30BaTh MMEHA 3JIEMEHTOB KJlacca B
KayeCTBE apryMEHTOB KOH-CTpYKTOpa?

20. OnummTe SIBHBIA U HESIBHBIN CIIOCOO MHUIIMAM3AIMH 00bEKTa ¢ MCIOJIB30BAHHEM 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 0OBEKTY TOTO JKe Kiiacca?

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

24. Buapl 1 Ha3Ha4Y€HUE APYKECTBEHHBIX CTPYKTyp. Co3maHue ApYKECTBEHHBIX KOHCTPYKLIHH.
Kakumu npaBamu 10-ctyna obiaaer ApyKecTBeHHas GyHKINA?

25. TIlepeuncanTe OCHOBHBIC IPUHIIUIIBEI OOBEKTHOW MOJICITH.

26. JlaiiTe onpeaesieHue MOHATHIO «a0CTPaKIIHS.

27. MaiiTe onpeaeieHue MOHATUIO « UHKAIMCYIISLIHS.

28. [laiiTe onpeneneHue NOHITUIO «MOIYJIbHOCTBY.

29. JlaiiTe onpeneneHue MOHITHIO «UEPAPXHSD.

30. [HaiiTe onpeaeneHue MOHATHIO «TUTTH3ALIHS.

31. JlaiiTe onpenesieHne NOHATUIO «IIapajuIEIu3M.

32. JlaiiTe onpeaeieHre MOHITHIO «COXPAHSIEMOCTbY.

33. JlaliTe onpeaesieHne OHATHIO «OOBEKTY.

34. CocTosiHHE U MTOBENECHNE 00BEKTOB.

35. Knaccugukanus MeToJJoB 0OBEKTOB.

36. OnuIuTe XU3HEHHBINA MK 00bEKTA.

37. Ilepeuncnure TUITBI OTHOLICHUNA MEXTY 00bEKTaMHU.

38. JlaiiTe onpeneneHne MOHIATHIO «KJIACCH.

39. OnuimTe CTPYKTYpy Kiacca.

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

41. Ilepeuncanre TUIBI OTHOIICHUN MEXy KJIACCaMHU.

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

43. [Ipunnun equHcTBeHHOCTH abcTpakiuu B OO/,

44. ITpunuun uaBepcuu 3asucumoctu B OO/

45. ITpunuun Jemerepa B OO/I.

46. [Ipunuun noacranosku Jluckosoit B OO/,

47. llpunnun pazaenenus uatepdeiico 8 OO/,

48. [Ipunuun auukiandHocty 3apucumocteit B OO/,

49. NatiTe onpenenenue rpaduuecKoMy IMoib3oBaTelbckoMy natepdeiicy nporpammsl (GUI).

50. bubnmuoreka Qt. Kitacc QApplication.

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

52. bubnmuoreka Qt. KomnoHoBKa BUIKETOB. MeHeKepbl KOMITOHOBKH.

53. bubmoteka Qt. lnanorossie okHa. Kiacc QDialog.

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

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

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

57. bubmuoreka Qt. [maBHOE OKHO TporpaMMel. [TaHeTn HHCTPYMEHTOB, KOHTEKCTHBIE MEHIO, CTa-
TYCHBIE CTPOKH.
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58. bubnuoreka Qt. Co3maHue MOIb30BATEIIBCKUX BUHKECTOB.

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

60. Yucnennbie MeToAbl. METOMBI pEIIeHUsT CUCTEM JIMHEHMHBIX YpaBHEHUU. MeToJ MpOCThIX
uTepanui.

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 KJIIABUATYPhl 3HAUEHUE ITON CHUMBOJIb-
HoW nepemeHHo. Co3naiite Me-ToJ, KOTOpbIi BIBOAUT Ha 3kpaH kof ASCII 3Toil cuMBONIBHON NTEPEMEH -
Hoil. [IpommmocTpupyiiTe paboTy METOJIOB Kjlacca B OCHOBHOM MpOTrpaMMe.

2. Cozpaiite knacc A_progr (apudmernueckast mporpeccusi). CKppITBIMU (IPUBATHBIMH) AJIEMEH -
TaMH Kjacca OyayT:

IpoOHast IepeMeHHasI, SIBIISIONIAsCS TEPBBIM YICHOM IPOTPECCUM;

NpoOHas repeMeHHas, BISIONIasICs pa3HOCTHIO MIPOTPECCUN;

LIEJIOYHCIIEHHAs] IEPEMEHHAsI, COZIEPIKaLIlee KOJIMYECTBO WIEHOB IIPOTPECCUM;

MaccHB APOOHBIX YHCEN, COAECPIKAIIUI BCE UICHBI IPOTPECCUH.

Co3paiiTe BCTpOEHHBIN METOJ], KOTOPHIH 3aloJIHAET MAaCCHB WIEHaAMH apu(MeTHuecKon mporpec-
CUU, B 3aBUCHUMOCTH OT IE€PBOTO 4IECHA, Pa3HOCTH W HEOOXOAUMOro KoiuuectBa wieHoB. Co3npaiite
KOHCTPYKTOp KJ1acca, KOTOPBIH B SIBHOM BHUJA€ HHULMAIM3UPYET apupmeTnueckyro mporpeccuro. Co-
3/IaliTe METO, KOTOPHIN BHIBOJAWT Ha 3KpaH apupMeTHUYecKyro mporpeccuto. [Iponmmoctpupyiite padoty
METOZIOB KJIacca B OCHOBHOI Mporpamme.

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

NpoOHas epeMeHHast, SIBJISIONIasiCs MepBbIM YIEHOM MPOTPECCUM;

IpoOHast IepeMeHHAsI, SBIISIONIASICS YaCTHBIM MTPOTPECCUU;

LEJIOYUCIIEHHAs IEPEMEHHAs!, COAEPIKAILEe KOIMYECTBO YWICHOB IIPOTPECCUU;

MaccHB JPOOHBIX YUCEI, COIEPKAIIUI BCE WICHBI IPOTPECCUU.

Co3pgaiiTe BCTPOEHHBIA METOJ, KOTOPBIA 3aMOJHAET MAaCCHB YJIE€HAMH F€OMETPUUYECKOM Mporpec-
CHHM, B 3aBHCHUMOCTH OT IE€PBOIO 4JIE€HA, YAaCTHOTO M HEOOXOIMMOro KoimdectBa uieHoB. Coznaiite
KOHCTPYKTOp KJIacca, KOTOpPbIl B SIB-HOM BUJE MHUIMAIU3UpYyeT apudmeTHdeckyro mporpeccuto. Co-
31aiiTe METO/I, KOTOPBI BHIBOJAMUT Ha dKpaH apu(-MeTHUeCKyIo nporpeccuto. [Ipounmmoctpupyiite padoty
METOJIOB KJIacCa B OCHOBHOM IIPOrpaMMe.

4. Cozpaiite kmacc Compare. DneMeHTaMH Kiacca OynyT JBe LIEJIOYMCIICHHBbIE NMEpEMEHHbBIE H
onHa joruueckad. Co-31aiiTe BCTPOCHHBIM METOM, KOTOPBIM CPaBHUBAET JBE ILIEJIOYMCIIEHHBIE MEPEMEH -
HBIC U B JIOTHUECKYIO IEPEMEHHYIO BO3BPAIAET «true», eci 3HaYeHUe MepBoi epEeMEHHOM OoJIbIe 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. DiieMeHTOM Kiiacca OyzeT MaccuB ApoOHBIX yucen. Co3mante MeTox,
KOTOPBIM TMO3BOJIS-€T CUUTATh C KJIABUATYPhl 3JEMEHTHI JaHHOro MaccuBa. Co3mailTe METOJ, KOTOpBIi
copTupyer ero 1o yosiBanuio. Co3maiTe MeTo/1, KOTOPBIH BBIBOJUT Ha PKpaH IEMEHTHI MaccuBa. [Ipowni-
JTIOCTPHUPYHTE pabOTy METOMIOB KJIacca B OCHOBHOM MpoTrpamMe.

6. Coznaiite kinacc Stroka. DnemeHTOM Kjacca OyaeT cMMBOJBHBIN MaccuB. Co3maiiTe MeTo, Ko-
TOPBIN MO3BOJIIET CUUTATH CTPOKY C KiIaBUaTypbl. Co3naiiTe METOA, pACCUNTHIBAIOLIUN KOTUYECTBO CUM-
BOJIOB B cTpoke. [leperpysute onepannio «<<» TakuM 00pa3zoM, 4TOObI BBIBOJ CTPOKHU Ha 3KpaH CTal BO3-
MOYKHBIM IIPH MOMOIIM 00bekTa cout. [Iponsuttoctpupyiite paboTy METOOB Kilacca B OCHOBHOM Iporpam-
Me.

7. Cozpmaiite ki1acc D_massive. DneMeHTaMu Kilacca OyAayT IIeTIOYHMCICHHAs NIEpeMEHHast, KoTopast
ompeneseT pa3Mep MaccuBa (KOJMYECTBO 3JIEMEHTOB MAacCHBa), U MacCHUB JIpoOHBIX yucen. Co3maiite
KOHCTPYKTOpP, KOTOPBIN B SIBHOM BUJI€ HHULMAIM3UPYET MACCUB 3aJjaHHOTO pasmepa. Co3naiite MeTo, Ko-
TOPBIN MTO3BOJISET MEHATH pa3Mep MACCHBA B MIPOLIECCE BBITOJIHEHUS porpaMmbl. Co3iaiite MeToA, KOTo-
pBIii BBIBOJUT Ha KpaH Bce 3JIEMEHTHl 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 -
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HOW CTPOKM TMpaBHiIaM 3amucH uaeHTuukaropoB C++ u caydyae HECOOTBETCTBHS BBIBECTH HA SKpaH HaJl-
nuchk «Data is incorrecty, a B citydae co-oTBeTcTBHs, BEIBOAUT «OK». [Ipommmtoctpupyiite paboTy MeTo-
JIOB KJIacca B OCHOBHOM MpOrpamMme.

9. Co3paiite kimacc Quad eq(kBampaTHOE ypaBHEHHE). DJIEMEHTaMH Kiacca OyayT Tpu JIpoOHBIE
NepeMEHHbIE, CO-JIeprKallre 3HaYeHUsT KO3PPUIIMEHTOB MPH CTENEHAX X U JpoOHas nmepeMeHHasi, Coaep-
JKallee 3HAYeHHE NUCKpUMH-HaHTa. Co3maiTe KOHCTPYKTOP, KOTOPBIA B SIBHOM BHJI€ WHHULHAIA3UPYET
KBaJ[paTHOE ypaBHEHUE MO YKa3aHHBIM Kodduruentam. Co3naiiTe BCTPOSHHBIM METOJ, PAaCCUUTHIBAIO-
UM TUCKPUMUHAHT KBaApaTHOrO ypaBHeHUA. Co-34alTe€ METOJ, KOTOPbI BHIBOAUT HA DKPaH 3HAYCHUS
KOpPHEW KBaJpaTHOTO YpaBHEHHsI MM BBIBOIUT cooOIIeHHE 00 omuoke, eciin kopHel Het. [IpowntocTpu-
pyiTe paboTy METOJ0B Kjlacca B OCHOBHOMU mporpamme. J[Jsi HaX0ox-/A€HUs KBaJpaTHOTO KOPHS BOCIIOJNb-
30BaTbes QyHKUUMEH sqrt() U3 cranaapTHOM Onbanoreku (daitn math.h).

10. Coznarite kacc M_system(cuctema u3MepeHuit). DIeMeHTaMH Kiacca OyayT ApoOHas mepe-
MEHHasi, CoJiepKallas MPOU3BOILHOE YHUCIIO, U CUMBOJIbHAS TIEPEMEHHAsI, OTBEYAIOIIAS 32 PEKUM PabOTHI
KJ1acca, IpUHUMAIOLIas 3Haue-HUs «m» Wik «i». Co3maiTe KOHCTPYKTOP, KOTOPBIM B SIBHOM BUJE MHUIIU-
anu3upyeT OOBEKT Kilacca Mo BBEICHHBIM BennunHaMm. Co3aaiTe MeTo/], KOTOPBIH OCYIIECTBIISET MEPEBOA
BBEJCHHON BEJIMYMHBI U3 METPOB B JIOWMBI, €CJIM COOTBETCTBYIOIIECH MEPEMEHHON 3a7]aH PEXKUM «M» U
U3 JIOIMOB B METPBI, €CIIHM 33/1aH PEXKHUM «i1», U BRIBOAUT Ha 3KpaH pe3yibrat. [Ipomntoctpupyiite pado -
Ty METO/IOB KJlacca B OCHOBHOM nporpamme. 1 aroiim = 0,025 m

11. Co3naiite kmacc Katushka (karymka HUTOK). DieMeHTOM Kiacca OyneT paauyc karymiku. Co-
3/1aliTe BCTPOEHHBIE METO/IbI pacyeTa JJIMHbI OKPYKHOCTH KATYIIKH U IUIOIIAA COOTBETCTBYIOLIETO KPY-
ra. Co3maiiTe METO/l, KOTOPHIN B 3aBUCHMOCTH OT BBEICHHOW JJTUHBI HUTKHA PACCUUTAET HEOOXOAUMOE KO-
JIMYECTBO €€ MOJHBIX BUTKOB BOKPYT Ka-TYIIKH (JIMHA HUTKH BBOJIUTCS U3 OCHOBHOM MPOTPaMMBbI) U BblI -
BEJIET Ha HKpaH pe3ynbraT. [IpommmocTpupyiite paboTy METOIOB Kilacca B OCHOBHOW IPOrpaMMe.

12. Co3paiite kimacc Student. DmemeHTamMu Kiacca OymyT BO3pacT, Mo, (HaKylIbTeT B HOMEp TPYII-
Bl CTYZICHTA, a TAaKXKe CTPYKTYypa, COAepkKallas TP MoJIst: UM, haMuins, oT4ecTBO cryaeHta. Co3naite
METO/I, TO3BOJISIOIINN CYUTATh C KJIIaBUATypbl 3HAUEHHUs BCEX AJIEMEHTOB Kiacca. Co3maiTe MeTo1, BBIBO-
JSIIAA Ha 9KpaH KapTOUKY CTYJACHTA: 3HAYCHUS BCEX €ro AJIeMeHTOB. [IpommocTpupyiite paboTy MeTO-
JIOB KJIacca B OCHOBHOM IIPOrpamMMme.

13. Onumure cTpyktypy Zritel, cogepxkamtyio Tpu monst: ums, (pamunus, oruectBo. Cozmaiite
Kiacc Zal(3puTenbHbIN 3a1). DJIeMeHTaMHU Kjacca OyAayT KOJIMYECTBO PSJIOB M KOJIMYECTBO MECT B OJTHOM
psny 3aja. A Taxke IByMEpHBIA MacCUB CTPYKTYp Zritel. MHIeKchl MaccuBa — 3T0 HOMEP psia U HOMEp
MecTa B 3pUTeIbHOM 3aje. Co3maiTe KOH-CTPYKTOp KJlacca, KOTOPBIM B SBHOM BHUJI€ MHUIMAIU3UPYET 3aJl
3agaHHoro pazmepa. Co3naiite METO/, MO3BOJISIO-IINUN TPUCBOUTH MECTY MMs, (PaMHIIIUIO U OTUYECTBO 3pH-
tenst. Co3maiiTe METO/, BRIBOSIIUI HA SKpaH UMs, (aMUJIHIO M OTYECTBO 3puTens. [Iponmmoctpupyiire
paboTy METO/IOB KJIacca B OCHOBHOM Iporpamme.

14. Coznaiite kimacc Rectangle (mpsitMoyroibHHK). DneMeHTaMu Kilacca OyayT JUTMHBI IBYX CTOPOH
psIMOYTOJbHHKA. [leperpy3uTe onepamuo CI0XKeHUs ISl JTaHHOTO KJ1acca TaKMM 00pa3oM, 4TO TIPH CIIO-
KEHHUHU JIByX 00beKTOB Rec-tangle iMHBI COOTBETCTBYIOMIUX CTOPOH OyayT cymMMmupoBarhcs. [leperpysu-
T€ OIEpAIHMI0 BBIYUTAHMS JUIS JAHHOTO KJIacca TaKUM OOpa3oM, YTO MPH BBIYMTAHUU OIJHOTO OOBEKTa
Rectangle u3 npyroro, JUIMHBI CTOPOH MEPBOTO MPSMOYroJbHUKA OyIyT BBIUUTATHCS W3 JJIUH COOTBET-
CTBYIOIIMX CTOPOH BTOporo. [Iponuttoctpupyiite paboTy METOOB Ki1acca B OCHOBHOM Iporpamme.

15. Coznarite kacc New year. DJIeMEHTOM JTAaHHOTO Kjacca OyaeT IeIourCceHHas IepeMeHHasl,
cozeprkaias koiau-uectBo AHer 1o Hosoro I'ona. Co3naiiTe KOHCTPYKTOp Kiacca, apryMEHTOM KOTOPOTo
OyzIeT ABJIATHCS JaTa (ICHb U MECSAIl) M KOTOPBIA OyJIeT pacCUnThIBaTh KOJIMYECTBO JHEH 10 HoBoro roma
ucXoAs U3 3Toi natel. [lpormumoctpupyiite paboTy METOAOB Kilacca B OCHOBHOI Iporpamme.

16. Co3paiite kmacc Account (cuer). DIeMEeHTaMH JTaHHOTO Kjlacca OymyT TpH ApOOHBIE TIEpEeMEH-
HBIC: O[HA JIJISl XpaHEHUS TEKYIEro OCTaTka Ha cueTe, BTOpas IJIs XpaHeHUs WH(GOpPMAIUU O BCEX IIO0-
CTYIUICHHMSIX Ha CUET, TPeThs I XpaHeHus nHGOpMaIMu O BCeX pacxogHbix omepanusx. Co3maiite me-
TOJI, TIO3BOJISIFOIINI MOMOJHUTH CYeT (YBETUYUTHh TEKYIIUW ocTaTok). Co3maiiTe METoH, MO3BOJISIFOLIUI
CHATH CPEJCTBA CO cYeTa (YMEHBIIUTh TEKYIUW ocTaTok). Co3maiTe METO/, BHIBOISIIMIA Ha DKpaH BCE
TpH NapaMmeTpa cueTa: TeKyIIHH OCTAaTOK, BCE NOCTYIMBIIME U BCE CHATHIE cpeacTna. Ileperpysure omne-
palyio CI0XKEHUsI TaKUM 00pa3oM, YTOOBI MPHU CI0KEHUH JABYX OOBEKTOB Kiacca Account yBeTUUHBAJICS
TEKYLIUH OCTAaTOK PE3YJIbTUPYIOLIErO CYETa U MPHU 3TOM YBEIWYUBAIUCH BCE MOCTYMHUBIINE CPEICTBA HA
pesynpTupytomeM cuety. [Iponmmroctpupyiite paboTy METOIOB Kilacca B OCHOBHOM ITpOrpaMMe.
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17. Co3naiite knacc Pizza. DnemenTamu kinacca OymyT AMaMeTp MULIIBI B CM M CTOUMOCTB KBaJi-
patHoro cM mnuuibl. Co3gailTe BCTPOEHHBIM METOJ, PACCUMTHIBAIONIMK IuIomanb nuiel. Co3manTte
BCTPOEHHBIM METOJI, PACCUUTHIBAIOIIUNA CTOMMOCTD MUIILBI UCXOS U3 €€ TUIOLATU U CTOUMOCTH OJTHOTO
kBajgpaTHOrO cM. Co3/1aiiTe KOHCTPYKTOP KJIacca, KOTOPBIM B SIBHOM BHJC MHHUIIMAIM3UPYET MUIITY C 3a-
JAHHBIM JIMAMETPOM M CTOMMOCTBIO OAHOTO KBajapaTHoro cM. CozmaiiTe METOJ, BBIBOISIIMI Ha SKpaH
cronMocTh nuubl. [leperpy3ure omneparuio CI0KEHUS TAKUM 00pa3oM, YTO MPHU CIOKECHUH JABYX OOBEK-
TOB Ki1acca Pizza pe3ynpraTtom OyaeT cymMmapHas CTOUMOCTh IBYX Tl [Ipowuroctpupyiite paboty me-
TOJIOB KJIacCa B OCHOBHOM IIpOrpamMMme.

14.1.3. TeMmbl KOHTPOJILHBIX padoT

[Tpumep 6unera KOHTPOIbHOU paboThl Nel:

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

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

3. Onuure oneparopsl HUKIA B si3bike C++. (CHHTaKCHC, IPUHLIUI PabOThI, IPUMEPHI)

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

[Tpumep O6uneTa KOHTPOIBbHON PabOThI No2:

1. YUro o3navaer crnemyromas 3anuchk: char string[25]? Jlns yero mnpemHa3sHauye€H dJIEMEHT
string[24]?

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

3. Uro mepenaercss B MaMsiTh KOMIIBIOTEpA, KOIZa B MporpamMme OOBSABISETCS MAacCHUB JAHHBIX?
IIpuBenure npumep.

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

14.1.4. Tembl 0IPOCOB HA 3aHATHAX

Pemenue cucteM TMHEHHBIX anreOpanvyecKux ypaBHCHHM.

0030p crocoboB pelieHusT CUCTEM JIMHEWHBIX ypaBHEHHH ¢ momoinsio OBM. Merton Kpamepa,
metop ["aycca, urepannonnsie MeTopl. CpaBHEHHE METOIOB. AJITOpUTM MeToja ['aycca ¢ BbIOOpOM IiiaB-
HOTO JIEMEHTA.

YucneHnHoe penieHue HeIMHEHHBIX YPaBHEHUM.

OO0mast XxapaKTepUCTHKA 3a7[a4ui - KJIacCH(PHUKaLUs ypaBHEHHIA, METOABI M ATAIlbl UX peLIeHHs. 3a-
Jlauu OTJEJICHUSI KOpHEH U yTOUHEHUE UX 3HaYeHUH. MeTo | TMXOTOMUH JJIsl PEeLleHUs 3a/1a4 OTJCJICHUS U
yToOuHeHHs KOopHed. MccnenoBanue noeneHus (GyHKIWK B MHTEpBaie OTACICHHUS KOpHs. MeToasl Xop/,
KacaTelIbHbIX, METO UTepaluii, KOMOMHUPOBAaHHBIA MeToJl. CpaBHEHHE BO3ZMOKHOCTEH pa3IM4HbIX METO-
JIOB YTOUHEHHMSI KOPHS.

YucneHHble METOABI HHTETPUPOBAHHUS.

MeTozp! psMOYroiabHUKOB, Tpaneuuil 1 Cumiicona. Meron I'aycca. OLeHKH TOUHOCTH BBIUUCIIE-
HUSI MTHTETPAJIOB M UX CBS3b C 3a[aueii MHTePHOSIUH (PYHKIUU. ATaNTUBHBIA aIrOPUTM.

Pemenue 0ObIKHOBEHHBIX UG GEpEeHIINATBHBIX YPAaBHECHHH.

Tunel 3a1a4 1711 0OBIKHOBEHHBIX AU depeHIInalbHBIX ypaBHeHnH. MeTtosl Ditnepa u Pynre-Kyrt-
ThI B 3a1a4ax Komm. CpaBHEHHE METOOB.

HauanpHble cBenenus o a3pike C++.

Hctopus BozHukHoBeHus: C++. [Ipeumymectsa C++. Kommenrapuu B s3b1ke C++. 3HAKOMCTBO C
MIPENPOIIECCOPOM, 3aroJOBOYHBIMH (paitilamu, mpocTpancTBoM uMeH. dyHkius main(). OOBEKTHI cin U
cout. CumBOJI HOBOM cTpoku. OnepaTopsl 00bsBIECHUS U NIepeMeHHble. Onepatop npucBanBaHus. OyHK-
nuu. OyHKIMY ¢ BO3BpallaeMbiM 3HaueHueM. OyHkuuu 0e3 Bo3BpaiaemMoro 3HaueHus. [Ipototun ¢pyHk-
un. @opmMat onpenenenus: GyHKIUH. 3aroJ0BOK (PYHKIIHU.

ba3oBble TUIIBI TaHHBIX.

[Tepemennnie. IMena nepemenHbix. Llemouncnennsie Tunbl qanabx(short, int u long). Ienounc-
JeHHbIe KOHCTaHThl. Ormpenenenue Thna koHcTaHTel B C++. Tun manseix char. Koncrantsl tuma char.
Tun nanueix wehar t. @yaknus-snement: cout.put(). Tunsl manubix 6e3 3Haka. Tun manabx bool. KBa-
mudukarop const. Uucna ¢ miaBaroiieid ToOUkord. THUIIBI JaHHBIX € IUIaBaroOIIe Toukoi. KoHcTaHTHI ¢ mia-
Baromiel Toukoil. Apupmernyeckue onepauuu sizbika C++. Ilpuopurer omepanuii U acCOUUATUBHOCTD.
PasnoBugHOCTH onepanuu aenenus. Onepanus aeiaeHus mo Moayiro. [IpeodpazoBanus TUIOB TaHHBIX (B
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BBIPKCHHSIX U TIPU TIpUcBanBaHun). [I[puBeaeHne TUTIOB.

[Tpou3BOAHbIE TUIIBI TaHHBIX.

Maccusbl. Ctpoku. CtpouyHo-opueHTHpoBaHHBINH BBOA: getline() u get(). CtpykTypbl. MaccuBsl
cTpykTyp. CTpyKTYphI U paspsanbie nmoyst. O0senunenus. [lepeuncienms.

VYkazarenu v JUHAMHYECKAS MTaMSTh.

Vxazarenun. OO0bsIBICHHE U MHULMATK3AIMs yka3atenei. Onepatop new. Onepatop delete. {una-
MHUYECKHE NepeMeHHbIe. JIMHaMu4ecKre MacCUBBI. YKa3aTellu, MacCUBBI U apupMeTHKa yKa3aTenen. Yka-
3aTeNy U CTPOKU. J[MHaMudeckue CTpyKTypbl. ABTOMaTudeckas, CTaTH4eckasl 1 CBOOOHASI TaMSATh.

[{UKITBI U BBIPAXKCHUS CPABHEHHSL.

[uxn for. Oneparopsl nHKpeMeHTa (++) u AekpemenTa (--). KomOuHnpoBaHHbIe onepaTopsl MpH-
cBauBaHus. CocTaBHbIE oneparopsl win 610ku. Oneparop "3ansTast" (UM TOMOTHUTEIBHBIE CHHTaAKCHYE-
ckue npuemsl). Beipakenus cpaBHenus. CpaBHenue ctpok. [{ukim while. IlceBmorumer tumos. Huxn do
while. Bio)keHHBIE LIUKIIBI U IByMEPHBIE MAaCCHUBBI.

Knaccel mamsiTi, Tuana3oHbl 10CTYIIA U CBS3bIBAHUE.

ABTOMaTHUYECKasi TaMsITh. ABTOMAaTHYECKUE TIEPEMEHHBIE U paboTa co cTekoM. [lepeMeHHbIe THIa
register. Ctatnueckuii kjaacc nmamsTu. BHemrtHue nepemenHbsie. Momudukarop static (JIokagbHBIE TIepe-
MeHHbIe). CBs3bIBaHME W BHEIIHHE nepeMeHHble. CrenndukaTopbl KJIaccoB mamsTH: const, volatile u
mutable. Knaccsl mamatu u gyHkuuu. f3pikoBoe cBsizbiBaHue. Kitacchl mamMsTH U AMHAMUYECKOE pacipe-
nenenue. IIpoctpancrsa UMeEH.

OOBEeKTHI U KIIACCHI.

Konnenus knacca. Onpenenenue u peanusanus kiacca. OOMe0CTyMHbIA U PUBATHBINA JOCTYII
K KJaccy. DJeMeHThl JaHHbIX- Kiacca. Meroasl kiacca (QpyHKUMU-37eMeHTHl kiacca). Co3naHue U uc-
N0JIb30BaHUE 00BEKTOB Kiacca. KOHCTPYKTOpPBI U AeCTPYKTOPHI Kitacca. DyHKIMHU-3/IeMeHTHI const. Yka-
3arensb this. Co3manne MaccuBOB 00beKTOB. /lnanmazon goctyna K kiaccy. AOCTpaKTHBIC THUITHI JaHHBIX.

Kraccel n iuHamMuueckoe pacupeaeeHue naMsaTy.

[IpumeHeHre MeToja TMHAMUYECKOT0 paciipe/ielieHHs MaMaTy JUIs 3JIeMEeHTOB Kiacca. HesBHble U
SIBHBIE KOHCTPYKTOPBI KOMUpoBaHUs. HesBHbIC U SIBHBIE MEpEeTpyKEHHBIE OmepaTophl npucBoeHus. [lo-
CJIeIOBATEIbHOCTD JCHCTBUM MPHU UCIOIB30BAHUN KOHCTPYKTOpa new. Vcrnonbp3oBaHue 31€eMEeHTOB Kiacca
static. Micnosnp3oBanue yka3aTesnei Ha OObEKTHI.

Hacnenosanue kiaccos.

HacnenoBanue B kauecTBe OTHOIIEHUS is-a. OOIIEIOCTYTHOE HACIIE0OBAaHUE KIacCOB. 3alHILICH -
HbIM goctyn. CUMCKM MHULMANIM3aTopa KOHCTpykTopa. [IpuBenenue BBepX U mpuBeneHUe BHU3. Bupty-
anbHble (QYHKIMU-DTIEMEHTHl. PaHHee (cTaTHueckoe) W IMo3/Hee (IUHAMUYecKoe) cBs3biBaHMe. [lomHo-
CThI0 BUpTYyasIbHBIC (pyHKIIMH. PaboTa ¢ METO0M 00IIIEIOCTYITHOTO HACIICIOBAHUS.

IToBTOpHOE HCMONB30BAHKUE IPOrPaMMHOIO Koja B C++.

Ortnomenus has-a. Kiaccel ¢ o0bekTamMu-35eMeHTaMu (BKITtoUeHHE). YacTHOE W 3alMIIEHHOe Ha-
cnenoBanne. Co3nanue MabiIoHOB KiaccoB. Mcmonp3oBanue mabioHOB KiaccoB. Crenuanu3aiuy Ia-
6710HOB. MHOXXECTBEHHOE Hacea0BaHNU. BupTyanbHble 6a30Bble KIacChl.

Jpy*XecTBeHHbIE KOHCTPYKIIMU U UCKITIOUCHHUSL.

HpyxecTBeHHbIE Kiacchl. MeToabl IPYKECTBEHHBIX KJIaccoB. BiokeHHbIe Kiacchl. [ eHeprpoBa-
HUE UCKITIOUeHUH, 010ku try u catch. Knaccer uckmouennii. bubnmoreka RTTI. Oneparopsr dynamic_cast
u typeid. Omnepartopsl static_cast, const_cast u reinterpret _cast.

Knacc string u ctannaptHast Ouba10oTeKa 111a0JIOHOB.

CrannmaptHbeiid kiacc s3bika C++ string. [llabnon auto ptr. CrangaptHas OubauMoTeKka 1mabioHOB
(STL). Knaccei-konteitnepsl. Utepatopbl. O0bekThI-pyHKIIUH ((HyHKTOPHI). Anroputmel STL.

BBoj/BBIBO/T TaHHBIX U paboTa ¢ daiiamu.

BBon u BeIBOA naHHBIX ¢ To4uku 3peHus C++. CemelicTBo kinaccoB iostream. [lepeHamnpasienue.
MeTtonapl kiacca ostream. dopMaTHpOBaHHME PE3yAbTaTOB BhIBOJA. MeTombl kiacca istream. CoCTOSHHS
notoka. DaitnoBelii BBO/BRIBOA. Mcnonp3oBanue kiacca ifstream s BBoma (aiinos. Vcmons3oBanue
Kiacca ofstream 1t BeiBoga ¢aiinoB. Mcnons3oBanue kiacca fstream a1 OJJHOBPEMEHHOTO BBOJIA/BBIBO-
na ¢aitno. O6paboTka mapaMeTpoB KOMaHIHOW CTpoku. J[Bomunslie (aiiisl. [Ipon3BoabHBIN H0CTYH K
¢aiiny. Bayrpennee popmatupoBanue.

bubmmoteka Qt. B3aumoneiicTBre BHIKETOB. MeXaHU3M CUTHAJIOB U CIIOTOB.

B3aumoneiictBue BupkeToB. OOMeH nHpopmanueit, 00padboTka coObITH. MeXaHW3M CUTHAJIOB U
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cioroB. Cunrakcuc, npasuia npumenenusa. Makpoc Q OBLECT. Co3nanue moJjib30BaTeIbCKUX BHJIKE-
ToB. [Tomxompl, peanuzarnus. @yHKITUU-00paOOTIMKN COOBITHH.

Bubnuoreka Qt. Co3nanue qUaTOroBbIX U INIABHBIX OKOH IPOTPaMM.

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

bubmmoreka Qt. Bo3MoxkHOCTH pa3paOOTKH CETEBBIX MPUIIOKCHHI.

HoxymenTanus Qt. [lTa6monst mpoekroB anst Qt Creator. Peanu3arnus nporokona TCP B 6ubnmore-
ke Qt. [Ipumep ceTeBOro NMpUIOKEeHUs 0OMEHA TEKCTOBBIMU COOOIIEHUSIMH T10 JIOKATbHOW CETH

BBenenue B apXUTEKTypy BBIYHCIUTEIBHBIX CUCTEM H OTIEPALIMOHHBIC CUCTEMBI.

OrnepallnOHHBIE CHCTEMBI MepcoHaNBHBIX KoMIbioTepoB (cemeiictBa OC Windows u OC Unix u
Linux). ®yHkuuu onepaunoHHbIx cucteM. Ob0ecnieuenne nuHtepdeiica nmonp3zoparens. Opranuzanus U 00-
cinyxuBanue ¢ainoBoii cuctembl. ObecTieueHrne B3auMOCHCTBHS C anmapaTHbiM ooecnieuenneM. O0cCiy-
KUBAHUE KOMITBIOTEPA.

ba3bl JaHHBIX U CUCTEMBI YIIpaBJIeHUs 0a3aMu JaHHBIX.

OObmee nonsitue 0 6a3ax AaHHBIX. OCHOBHBIC MOHSATHS CHUCTEM YIpaBjieHUs 0azaMu NaHHBIX U
OaHKaMM 3HAHMH.

KommnbroTepHbie BUPYCHI.

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

[TpuknagHOE MporpaMMHOE 0OECTICUeHHE 00IIEeT0 Ha3HAYCHHUS.

OcHOBHBIE NTAKEeThI NPUKIATHBIX porpamM. OducHble mpunoxkeHus. TeKCTOBbIE PEAAKTOPHI U pe-
JAKTOPBI JIEKTpOHHBIX Tabmuil. KommberotepHas rpaduka. PactpoBas m BekTtopHas rpaduka. ['paduye-
CKHUE PEIaKTOPBHI.

14.1.5. Tembl JOMAIIHHUX 3aJaHAN
* [IporpammupoBaHue 3a/1a4 BbIOOpa U COPTUPOBKY;
* Perienue cuctem ITMHEHHBIX anreOpanyecKux ypaBHEHHIA;
* HucneHHoe penieHue HeJIMHEHBIX YPAaBHEHMI;
* YucieHHble METO/Ibl UHTETPUPOBAHMS;
* Pemienne 0ObIKHOBEHHBIX AP PEepeHInaTbHBIX YPABHEHHUIA;
* Metobl 00pabOTKH SKCIIEPUMEHTAIBHBIX TaHHBIX;
* AnIropuTMUYecKoe U 00bEKTHO-OPUEHTUPOBAHHOE IPOTrpaMMHUpOBaHue Ha si3blke CH++;
* Pa3pabotka rpaduueckoro mons3oBarensckoro uaTepdeiica B cpene Qt Creator/Qt Designer;
* Marematnueckue mmakersl MathCAD, Matlab;
+ JlokanbHele u riobanbHeie ceth DBM, nHdopmaronHas 6€301macHOCTb.

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

14.1.7. Temsbl pac4yeTHbIX padoT
Pemenue cuctem anredpanyeckux ypaBHEHHUI
YucneHHoe peleHne HETMHENHBIX YpaBHEHUM
YuclieHHOE pelIeHre CUCTEMBI TMHENHBIX YPaBHEHUHN
YucneHHble METOABI MHTETPUPOBAHUS
YucneHHoe penieHne 0ObIKHOBEHHBIX AU depeHInaIbHbIX YpaBHEHHUH

14.1.8. Tembl KypCOBBIX IPOEKTOB / KyPCOBBIX PadoT
* Brrauciienue ko3 dunmenta ommodok mudpoBoil CUCTEMBI TIepeaadn
* Briuuciienne MoJJOBOTO pacipeieieHus ONTHYECKOr0 BOJIOKHA
* Beruncienne 1upakiimOHHOTO CBETOBOTO TIOJIS
* Pemienus 1ucnepcHOHHOTO ypaBHEHUSI MHOTOMOJIOBOTO BOJIOKHA
* Beruncnenue sHepreruyeckoro oromxera mudposoit BOCIT
* Cratuctuueckas 00paboTKa SKCIEPUMEHTAIbHBIX TaHHBIX
* Berunciienue onpenenureneit merogoM I'aycca
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* CrutaiiH-anmpOKCUMAIIHS, HHTEPIIOSAUS U SKCTPATIOIISIIIS
* Pemmienne nuddepeHnuanpbHbIX ypaBHEHHN METOIOM Ditsiepa
* Pemienre cucteM HEJIMHEWHBIX YPaBHEHUN

* Onepauuu ¢ MaTpULAMHA

* [Iporpammupoanue uarepdetica COM nopta

* [IporpammupoBanue unrepdeiica LPT mopra

* [IporpammupoBanue untepgeiica mopra USB

* baza gannpix Ha ocHOoBe CYBJ] MS Access

* baza nannbix Ha ocHoBe CYBJI MySQL

* Co3manne Web-caiita

* Co3/1aHue CETEBBIX MPUIIOKEHUN

» Co3nanue NpWIOKEHUN IS MOOUITBHBIX YCTPOUCTB.

14.2. TpeOoBaHuS K OLIEHOYHBIM MaTePHAJIAM VISl JIUI] ¢ OTPAHUYEHHBIMH BO3MOKHOCTAMMU

3A0POBbH U HHBAJIHUI0B

st i ¢ orpaHUYEHHBIME BO3MOXKHOCTSIMU 3JI0POBbSI M HHBAJIHMJIOB MPEAYCMOTPEHBI JOTIOTHU -
TEJIbHBIC OLIEHOYHbIE MaTepUalIbl, IEPEYCHb KOTOPBIX yKa3aH B Tabmuie 14.
Tabmuna 14 — JlonosHUTEIbHBIE MaTepUaIbl OLICHUBAHUS JIJIS JIUI] C OTPaHUYEHHBIMU BO3MOXHOCTSIMHU

310POBbsI U UHBAJIUJIOB

Kareropun
00yJaronmxcs

BI/II[I)I JOIIOJTHUTCIBHBIX OLICHOYHBIX
MaTepualioB

@DopMBbI KOHTPOJISI U OLIEHKU
pe3ynbTaToB 00y4eHUs

C napyueHusMu
ciyxa

TecTbl, MUCEMEHHBIE CAMOCTOSITEIIEHBIC
paboThI, BOTIPOCHI K 3a4eTy,
KOHTPOJIbHBIE pabOTHI

[IpenMy11ieCTBEHHO MMCHMEHHAs
IIPOBEPKa

C napymeHusMu
3peHHUs

CobecenoBanue 10 BOIIPOCaM K 3a4eTy,
OIIpOC MO TEPMUHAM

[TpenMyIIeCTBEHHO yCTHAsI IPOBEPKA
(MHIMBUAYATIBHO)

C napyueHusMu
OIIOPHO-
JIBUTATEIILHOTO
armapara

Perienue qucTaHIIMOHHBIX TECTOB,
KOHTPOJIbHBIE Pa0OTHI, MUCbMEHHbIE
CaMOCTOSITENIbHBIE PabOTHI, BOIIPOCHI K
3a4eTy

HpeI/IMyIJ_[eCTBCHHO JAUCTaHIIMOHHBIMHA
METOAAMU

C orpaHUyYEHUSIMH 11O
OO0IIEeMeTUITTHCKIM
MOKa3aHUSIM

TecThl, MICEMEHHBIE CAMOCTOSTEIIbHbIE
paloThl, BOTIPOCHI K 3a4eTy,
KOHTPOJIbHBIE PA0OTHI, YCTHBIE OTBETHI

[IpenMy1iecTBEHHO IPOBEPKA
METOJJAMHU HCXOAS U3 COCTOSIHUS
00ydJaronierocst Ha MOMEHT TPOBEPKHU

14.3. MeTroauyeckue peKOMEHIAUMH 110 OLEHOYHBIM MATEPHAIaM JIsl JIUL C OTPAHUYEHHBIMH
BO3MOKHOCTSIMU 3/10POBbSI 1 HHBAJIN/I0B

Jnis nui ¢ orpaHUYEeHHBIMH BO3MOXKHOCTSIMHU 37I0POBBSI M MHBAIUIOB TPEAYCMAaTPHUBACTCS JI0-
cTynHas (hopMma MpeoCTaBICHUS 3aJaHUI OLIEHOUHBIX CPEJICTB, @ UMEHHO:

- B reyaTHou (opme;

- B IeYaTHOU (popMe C YBETUUEHHBIM MPUDTOM;

- B (hopMe INIEKTPOHHOTO TIOKYMEHTA;

- METO/IOM YTEHUS ACCUCTEHTOM 33/1aHUS BCIYX;

- IIPEJOCTABIICHUE 3a/laHUs C UCTIOJIb30BAaHUEM CYPJIOTIEPEBO/IA.

Jluam ¢ OrpaHMYEeHHBIMH BO3MOXHOCTSIMU 3/I0pOBbsI M MHBAJIMJAM YBEIMUYUBAETCS BpeMs Ha
MOJI'OTOBKY OTBETOB Ha KOHTPOJIbHBIE BONPOCHL. i1 TakKuxX 00y4aromuXxcs MpeIycMaTpruBaeTCsl TOCTYII -
Hast (popMa MpeoCTaBICHHs OTBETOB Ha 3a/1aHUs, @ UMEHHO:

- MMCbMEHHO Ha OyMmare;

- Ha0Op OTBETOB Ha KOMITBIOTEPE;

- Ha0Op OTBETOB C MCIIOJIb30BAHUEM YCIIYT ACCUCTEHTA;

- MIPEJICTABICHUE OTBETOB YCTHO.

[Tpouenypa oueHUBaHUS Pe3yJIbTATOB OOYUYEHHUS JIUI] C OIPAHUYEHHBIMU BO3MOXHOCTSIMU 3710PO-
Bbsl M MHBAJIMJOB M0 JUCLUIUIMHE MpelycMaTpUBaeT MpeocTaBieHue nHpopmanuu B popmax, aJanTH-
POBaHHBIX K OTPAHUYCHUSM X 370POBBS H BOCTIPUATHS HHPOPMALINH:
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JI1s1 M1 ¢ HApyIIeHUsIMM 3PeHust:

- B (hopMe ANIEKTPOHHOTO IOKYMEHTA;

- B IIeYaTHOM (hopMe YBEITMYCHHBIM HIPUPTOM.

JI1s1 JIMI ¢ HApYIIEHUSIMHM CJIyXa:

- B (hopMe AIIEKTPOHHOTO IOKYMEHTA;

- B IeyaTHou (opme.

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

- B (hopMe AIIEKTPOHHOTO JIOKYMEHTA;

- B Ie4yaTHoOU opme.

[Tpu HEOOXOAMMOCTH ISt JIUIL C OTPAHIMYEHHBIMH BO3MOXKHOCTSIMH 3/I0POBbsI 1 HHBAIUIOB TIPOIIE -
Jlypa OIICHUBAHUsI PE3yJIbTaTOB 00yUICHHUST MOXKET MPOBOJAUTHCS B HECKOIBKO ATAIOB.
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