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1. O01mue moJI0:KeHus
1.1. lean AUCHUIIHHBI

1. Lenp mpenogaBaHusi TUCHUIUIMHBI «HPOPMAIIMOHHBIE TEXHOJIOTHN» — 00E€CIIEYUTh 0a30BYIO
MOJITOTOBKY CTYJIEHTOB B 00JIACTH MCIIOJIb30BAHUS CPECTB BHIYMCIUTEILHON TEXHUKH, a TAK)KE Pa3BUTh
HaBBIKM PabOTHI Ha MEPCOHAIBHBIX KOMIBIOTEPAX B COBPEMEHHBIX ONEPALMOHHBIX CHUCTEMax IJIs
peleHus MHXEHEPHBIX 3a1a4 cOopa, nepeaadu, 00paboTKu U XpaHEeHUs! HH(POpMaIUH.

1.2. 3agauy AUCHUILIUHBI

1. Kypc 3HakKOMHUT CTyJE€HTOB C Ha3HaAuY€HUEM MU NPHUHIUIOM JEHCTBUS COBPEMEHHBIX
MIEPCOHANIbHBIX KOMIIBIOTEPOB, OCHOBAMH aJITOPUTMH3ALUN U TEXHOJIOTHU MIPOrPaMMUPOBAHMS HAy4HO-
TeXHUYECKUX 3a/lay, SA3bIKaMHU MPOrpaMMHUPOBAHUS BBICOKOT'O YPOBHS, T€XHOJOTHEH 00pabOTKHU U
OTJIaJIKU TIPOTrpaMM, COBPEMEHHBIM MPUKJIAJIHBIM MIPOTPAMMHBIM O0ECIEYeHUEM, METOJIaMH PEIIEHUS
TUINOBBIX MH)KEHEPHBIX 3a/1a4 U UX MPOTrpaMMHOMN peau3anuei.

2. MecTo aucuuniannsl B crpykrype OIIOIT

bnok nucuunnun: b1. Aucuumiunasl (Moayn).

Nunexc qucuummiuasl: 51.0.15.

PeanusyeTcs ¢ mpUMEHEHHEM D3JIEKTPOHHOTO OOy4YeHUs, JUCTAHIIMOHHBIX 00pa30BaTEIbHBIX
TEXHOJIOTUM.

3. Hepeqeﬂb IJIAHUPYEMBIX PE3YyJbTAaTOB Oﬁy‘lel-[]/lﬂ no JTMCUMIIJIMHE, COOTHECCHHBIX C
HHAUKATOPpaAaMH J0CTUKCHUSA KOMIIeTeHIInii

[Iponecc u3ydeHuss TUCHUTUTMHBI HANpaBieH Ha GOPMHUPOBAHUE CIEAYIONIUX KOMIICTCHIIUHA B
cootBetcTBUU ¢ ®I'OC BO 1 0cHOBHOI 00pa3oBaTeabHOM MporpaMmoi (Tadsmma 3.1):
Ta6mmma 3.1 — KoMneTeHnu 1 HHAUKATOPBI UX JOCTHIKEHUS
WNHauKaTopsl JOCTHKEHUS [Tnanupyembie pe3yabTaThl O0yYeHUS 110
KOMIICTEHIIMH JUCLUIUINHE

Komnerenius

yHHBepcaJIbeIe KOMIIETCHIIUN

Oob0menpodeccuoHanbHbIe KOMIIETEHIIUN
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OIIK-3. Cniocoben
NPUMEHSTh METO/IbI
MIOKMCKA, XPAHCHUS,
00paboTKu, aHANMHM3a U
MIPEJICTABJICHHS B
Tpebyemom hopmare
uHpOpMAaLINU U3
Pa3IMYHBIX UCTOYHUKOB
u 0a3 JaHHBIX, COOIIOmas
IIPH STOM OCHOBHEBIE
TpeOOoBaHUs
UH(POPMALIMOHHOM
0€301acHOCTH

OIIK-3.1. 3HaeT npuHLUIIBI
MIOWCKA, XpaHEHHUS,
00paboTKH, aHANMHM3a U
npeCcTaBIeHU HHPOPMAIINH,
a TaKk)Ke METOJIbI U CPE/ICTBA
oOecrieyeHus
UH(POPMALIMOHHOM
Oe3onacHocTH

CTyACHT yMeeT I0JIb30BaThCs TOUCKOBBIMHU
cucremamu Google, yandex, google.scholar,
bing, scopus H.T.A.. YMEET MMOJIb30BaAThCS
00TaYHBIMU XPaHWINIIAMH JaHHBIX google,
yandex U.T.I. YMEET COXpaHITh MPOrpaMMbl
BO BpeMsi paOOThbl. YMEET HaXOUTh CPE/IHEE
3Ha4YeHUs. 3HAET OCHOBHbIEC aHTUBUPYCHbBIE
IPOrPaMMBI, 00JIACTh MX IPUMEHEHHs. 3HACT
00 omacHOCTH (DUIIMHTA U €T
Pa3HOBUIHOCTSIX.

OIIK-3.2. YmeeTt paboTaTh C
UCTOYHUKaMU HH(OpMaIu 1
0a3aMM JaHHBIX, a TAKIKE
pemaTh 3a7a4i 00paboTKH
JTAHHBIX C TIOMOIIIBIO
COBPEMEHHBIX CPEJICTB
aBTOMATH3AIHU

CTyneHT 3HaeT TOCTOBEPHBIE HCTOUHUKHU
nHdopmanuu (yueOHUKH, scopus, elibrary,
OubmmoTeKa). YMeeT pemaTh 3a/1auu ¢
MIOMOIIIBIO IPOTPAMMHUPOBAHUS U B Cpeax
MareMaTudecKkoro MojenupoBanus Mathcad u
Matlab.

OIIK-3.3. Bnaneer
NPaKTUYCCKUMHU HaBbIKAMU
MOKCKA, XpaHEHUS,
00paboTKu, aHamm3a u
MpeJICTaBICHHS B TpeOyeMoM
dbopmaTe HEOOXOAUMOI
uH(pOpMaluu U obecrieueHus
UH(POPMALIMOHHOM
0€30MacHOCTH MIPH PEIICHUN
3a/1a4 B 00J1acTH
npodeccCuoHaNBHOM
JESITEIIbHOCTH

CryneHt ymeeT GopMHpOBaTH HHPOPMALIUIO B
OTYETHI, IPE3EHTALUN 110 CTaHAApTaM
YHUBEPCUTETA.

OIIK-5. Cnocoben
pa3zpabaThIBaTh
aJrOPUTMBI U
KOMITIbIOTCPHBIC
[IPOIrPaMMBbI, IIPUTOHBIE
AJIA ITPAKTHYCCKOI0
MMPUMCHCHU

OIIK-5.1. 3naeT MeTOIbI
AITOPUTMU3AIINH, I3BIKU U
TEXHOJIOTHH
IPOrPaMMHUPOBAHHS

CTYZ[GHT YMeeT II1UcaTb aJIFOpI/ITMI)I nu CTpOI/ITI)
010K cxeMbl. 3HaeT cuHTakcuc C++ U 3HaeT o
CYILIECTBOBAHUE APYTUX SI3BIKOB
IIpOrpaMMHUPOBAHUSL.

OIIK-5.2. YmeeT npuMeHsTh
METO/Ibl aJITOPUTMHU3ALINH,
S3BIKH U TEXHOJIOTHH
IPOrpaMMUPOBAHUS TTPU
perieHnu npodecCHOHaTbHBIX
3a1au

CTyIeHT NpUMEHSeT IPOrpaMMHUPOBAHUE JIJIS
pEIICHUs YMCICHHBIX METOIOB, a TAKKE
MmareMmarnueckre naketsl Mathcad u Matlab.

OIIK-5.3. Bnaneer
MPaKTUYECKUMHU HaBbIKAMU
MIpOrpaMMHUpPOBaHUS

Pazpabotka mpunoxenuii B cpene QT creator.

IIpodeccuonanbHbIe KOMIIETEHIIUH

4. O0beM IMCUMIIMHBI B 324€THBIX eJUHULIAX C YKa3aHHEM KOJHYeCTBA aKa/leMHYeCKUX YacoB,
BblJIeJIEHHBIX HA KOHTAKTHYI0 pa0oTy o0y4aroiuxcsi ¢ npenojaasarejieM
U HA CAMOCTOSITEJIbHYI0 Pa00oTy 00y4Yaromuxcs

OO6mmast TpyA0€MKOCTh AUCHHUIUIMHBI COCTaBISAET 12 3aueTHBIX eNuHuIl, 432 akaJeMUIeCKIX YacoB.
Pacnpenenenue Tpya0eMKOCTH TUCHUILIMHEI 110 BUAAM Y4EOHOU JesATEIbHOCTH MPEICTABICHO B

tabiuue 4.1.

CornacoeaHa Ha noptane N2 63162




Ta6mmma 4.1 — Tpy10eMKOCTh AUCIUIUIMHBI IO BUAAM YUYSOHOM NeSITeIbHOCTH
Bcero Cemectpsl

Bunpl yueOHOI nesiTenbHOCTH
yacoB |1 cemectp|2 cemecTp

KonrakTHas ayguropHasi pa6oTa 00y4arommuxcs ¢ 164 64 100
npenojaaBarteJieM, Bcero
JlekumoHHbBIE 3aHATHUS 56 28 28
[IpakTHyeckue 3aHATUA 18 18
JlaGopaTopHbIe 3aHATH 72 36 36
KypcoBas pabota 18 18
CamocTosiTesibHAsi padoTa 00y4aKl0IIMXCS, B T.4. KOHTAKTHAs 196 44 152
BHeayIMTOpHAasi padoTa 00y4yawIuXxcs ¢ mpenojaaBaresjieM, BCero
IToaroroBka K TECTUPOBAHUIO 37 21 16
[ToaroroBka K 3amuTe OTYETA IO JJAOOpaTOPHOU paboTe 19 7 12
[ToaroToBka k mabopatopHo padboTe, HATMCAHUE OTYETa 18 8 10
Hanucanue otueta o nabopaTtopHoii padote 18 8 10
Hanucanue otuera no KypcoBoii pabore 80 80
[ToaroroBka K 3alIMTE OTYETA MO MPAKTUYECKOMY 3aHSITHIO 12 12
Hanucanue oTdera o MpakTUYECKOMY 3aHATHIO (CEMHUHApY) 12 12
IToaroroBka M ciava 3xk3amMeHa 72 36 36
Oo0masi Tpyn0eMKoOCTh (B 4acax) 432 144 288
O0mas TpyaoeMKocTh (B 3.e.) 12 4 8

5. CTpykTypa ¥ coaep:KkaHue TUCHHUILIMHBI
5.1. Pa3nennl (TeMbl) JUCHUNJIMHBI U BUAbI Y4eOHOI 1eATeJIbHOCTH

CTpyKTypa IMCUUILUIMHBEI TIO pa3jaeiaM (TeMaMm) U BHjaaM y4eOHOU NesSTeIbHOCTH IMPUBEICHA B
Tadymie 5.1.
Ta6auma 5.1 — Pa3gensl (TeMbl) TUCIUIIIMHEBI M BUJIBI YICOHOM e TEILHOCTH

HazBanus paznenos (Tem) Jlek. Ipak. | JIa6. | Kypec. Cam. Beero dopmupyembie
MUCIUAILINHBI sam., 3aH., 4 | pab. | pad. pab., | uacos (6es KOMIIETEHIIUHT
q q JK3aMeHa)
1 cemecTp

1 O6mue Bonmpochl 4 - - - 3 7 OIIK-3, OIIK-5
uH()OpMaATUKH
2 Mopenu peuieHus 6 - - - 7 13 OIIK-3, OIIK-5
(YHKINOHATIBHBIX U
BBIYHUCITUTENLHBIX 33729
3 SI3BIKY B CUCTEMBI 18 - 36 - 34 88 OIIK-3, OIIK-5
MIPOTPaMMHUPOBAHHS

Hroro 3a cemectp |28 0 36 0 44 108

2 cemecTp

4 SI3bIKM U CHCTEMBI 20 18 36 18 108 |200 OIIK-3, OIIK-5
IPOTPAMMHUPOBAHHS
5 OnepallMOHHbIE CUCTEMBI, 8 - - 44 70 OIIK-3, OIIK-5
0a3bl JaHHBIX U JOKAJbHBIE
ceTH

Uroro 3a cemectp |28 18 36 18 152|252

Htoro |56 18 72 18 196 |360
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5.2. Conep:xanue pa3aesioB (TeM) AMCHUNINHBI

Coneprkanue pa3iesioB (TeM) IUCHUILIMHEI (B T.4. IO JIEKIHUSIM) PUBEICHO B Ta0iwHIe 5.2.
Tabmuma 5.2 — Coneprkanue pas3ienoB (TeM) TUCIUILIMHEI (B T.4. IO JEKIUSIM)

Ha3Banus pa3zzuenon
(TeM) JUCUHIUTHHBI

CoxnepxaHue pa3aenos (TeM) AUCLHUILUIMHBI (B T.4. IO JEKIHIM)

TpynoemkocTb
(JIEKLIMOHHBIE
3aHATHSA), 4

Dopmupyembie
KOMIIETEHLIUH

1 cemecTp

1 O6uue BOnpocs
UHOOPMATUKH

Tonstre uadopmanmu. OdImas XapaKTepPUCTHKA MIPOLIECCOB cOOpa, nepenauu, 00padboTKH 1
HakoIuieHus nHpopMmanuy. Beenenne. O6beM, conepikaHue U OCHOBHBIE 3a1aUH JHCIUILTHHBI
"Undopmarnka u nHGOpManHOHHEIE TexHOIoruy". CUrHAIbL, JaHHbIe, MeTo bl [lonsaTHe 00
unpopmanmu. CoiictBa unpopmaruu.Jlanusie. Hocurenu nanubix. Onepanuu ¢ JaHHbIMU.
KoaupoBanne 1aHHBIX JBONYHBIM KoioM. KoaupoBaHue umces, TeKCTOBBIX, FpadHIecKHX,
3BYKOBBIX U BHIEO NaHHBIX. Dailinel u (aiinoBble CTPyKTYpHI

OIIK-3, OIIK-5

AnmnapartHsle peanu3auu HHOOPMAMOHHBIX TPOLECCOB. Y CTPOHCTBO NMEPCOHATIBHOTO KOMITBIOTEpA.
BazoBas anmaparHas koHGUTypanusi. BHyTpeHHHE ycTpolicTBa cucTeMHOTo Omoka. CHCTEMEL,
PAacIOJIOKEHHBIE Ha MaTePHHCKOH Iu1aTe. Ilepudepuiinble ycTpoiicTBa IEPCOHANIFHOIO KOMIBIOTEPa

OIIK-3, OIIK-5

ANTOpHTMHU3aNUS H IIPOrpaMMHpPOBaHKE. SI3BIKH IIPOrpaMMHPOBAHHS BBICOKOTO YpoBH:. O0mIue
MIPUHLMIIBI BeIYUCIeHUH Ha DBM. SI3biku nporpamMmmupoBanus. MeTouKa IIOJrOTOBKH U PELLEHHs
3ana4 Ha OBM. [lorpemHocty npu BbumcneHusx Ha O9BM. Biusinue oprannsanuu
BBIYMCIIMTEIBHOIO IPOIIECCa HA TOYHOCTh. AJITOPUTMU3allUs BbluMCIeHui. JIuneinsie,
Pa3BETBILIIONMINECS, IUKIMIECKUE alrOPUTMEL LIMKIIdeckue 1 peKyppeHTHBIE BEIYHCIICHHS - 00IIIe
CXEMbI BBIUMCIICHUH, YCIOBUS 3aBEPIICHHS LIUKJIOB 10 33JAHHOH TOYHOCTU BBIYUCIEHUH.
ANTOPUTMBI CO CTPYKTYPOH BIIOXKEHHBIX LIUKIIOB.

OIIK-3, OIIK-5

Penrenue cucTeM IMHEHHBIX anredpandeckux ypaBHeHHT.O630p clioco00B peIeHHs CHCTEM
JMHEHHBIX ypaBHEeHHMI ¢ momonpio DBM. Meron Kpamepa, meton I"aycca, nTepailmoHHbIE METO/IBI.
CpaBHeHne MeTOOB. AIropuTM MeTona ['aycca ¢ BHIOOPOM ITIABHOTO 3I€MEHTA.

OIIK-3, OIIK-5

Hroro

2 Mopenu pereHus
(DYHKIMOHANBHBIX U
BBIYMCITUTEIbHBIX
3a/1a4

IIporpamMmmupoBaHue 3anad BeIOOpa ¥ COPTHPOBKH. Kputepuu BEIGOpa, IpUMEPhI
HPOrpaMMHUPOBaHUA 3a/1a4 BBIOOPa MUHUMAJIBHOTO, MAKCHMAJIBHOTO 3JIEMEHTa, MOMCKA SKCTPEMyMa
¢ynkuna. COPTUPOBKY B OTHOMEPHBIX MACCHBAX JAHHBIX. MeTOABI paH)KUPOBAHHUS YHCIOBBIX
[0CIIeI0BATENHOCTeH

OIIK-3, OIIK-5

MammaHOe Ipeobpa3zoBanue MaTpuil.Onepaniy ¢ MHOTOMEPHBIMH MacCHBAMU JAHHEIX -
[epecTaHoBKa CTPOK, CTOJIOIOB, TpaHCIOHHpoBaHUe MaTpull. [IpeoOpasoBanue KBagpaTHOU
MaTpHLBl K TPEYroibHOMY BUYy. Bbruncienune onpenenureneil. Beruncienue o0paTHON MaTpULbL.
Beruncnenne coOCTBEHHBIX 3HAYCHUIT MaTPHIL.

OIIK-3, OIIK-5

YucneHHoe pellieHre HeJIMHEHHbIX ypaBHeHnH.O01mas XxapakTepucTUKa 3a/1aut - Knaccudukarus
YPaBHEHHH, METOAIBI M JTAIBI UX PelIeHus. 3a1a4un OTAeICHUs KOPHEH U yTOUHEHHE HX 3HAYCHUH.
MeTo AMXOTOMUH UL PELICHHUS 3a1a4 OTACICHUs H yTOUHEeHNs KopHei. MccaenoBanue MoBeICHHS
(yHKINY B MHTEpBaJle OTACNICHHs KOPH. MeTOIBI X0pJI, KacaTeIbHbIX, METO HTEPaLHii,
KOMOUHUPOBaHHbINH MeToJ. CpaBHEHHE BO3MOXKHOCTEH PAa3IMUHbIX METOAOB YTOUHEHHS KOPHS.

OIIK-3, OIIK-5

YucneHHblE METO/IBI HHTErPUPOBaHUS. METO bl IPSMOYTOJIbHUKOB, Tpaneuui 1 Cumicona. Meroa
I'aycca. OLEHKH TOUHOCTH BBIYMCIICHUS] MHTEIPAJIOB U UX CBS3b C 331auei MHTEPIOMALUH (YHKIHH.
A AN TUBHBIN alTOPUTM

OIIK-3, OIIK-5

Pemienne o0bIKHOBEHHBIX quhepeHnnanbHbIX ypaBHeHUH. TUIIbI 3a5a4 11 OOBIKHOBEHHBIX
i depeHInanbHbIX ypaBHeHHI. Metoapl Jitnepa u Pynre-Kyttol B 3agauax Komm. CpaBHeHne
METO/IOB.

OIIK-3, OIIK-5

Mertozp! 06pabOTKH IKCIIEPUMEHTAIBHBIX JaHHBIX. JIHTEpHIOISIHSA U alIpOKCHMAIHS (yHKIUH.
VHTepnonsnys KaHOHUYeCKUM IToIUHOMOM. CIinaiiHOBas HHTepIOILIHS. MeTo HanMEeHBIINX
KBaJIPaTOB IIPH IIOCTPOCHUH AIIPOKCUMUPYIOIIEH (HyHKINH

OIIK-3, OIIK-5

Hroro

CornacoeaHa Ha noptane N2 63162




3 SI3bIKKM U CHCTEMBI
MPOrPaMMHUPOBAHUS

Hauanbsnslie cBenenus o s3bike C++.Vcropus BosHukHoBenust C++. [lpeumymectsa C++.
KommenTapuu B si3pike C++. 3HAKOMCTBO € IIPENPOLIECCOPOM, 3ar0JI0BOYHBIMY (aiinamu,
npoctpaHcTBoM UMeH. Oynkiusg main(). O0bekTsI cin 1 cout. CuMBOI HOBO#t cTpokH. OnepaTopbl
00bsiBIIEHUS U IepeMeHHble. Oneparop npucsanpanus. @yHkuuy. GyHKIUK ¢ BO3BpALIaeMbIM
3HaueHneM. OyHkuuu 6e3 Bo3Bparaemoro 3HadeHus. [Ipororun ¢ynkiuu. dopmar onpeneneHus
(yHKIMH. 3aro0BOK (GyHKIMH.

OIIK-3, OIIK-5

ba3zosble Tunbl nanHbIX. Ilepemennble. FiMeHa nepeMenHbIX. LlenouncienHble Tumnsl faHHbIX(short,
int u long). Ilenouncnennsie KoHcTaHThl. Onpeenenue Tiuna KoHcTauThl B C++. Tumn nanueix char.
Koncrantsl tuna char. Tun gannsix wehar t. @ynkims-snement: cout.put(). Turnsl 1aHHBIX 6e3
3Haka. Tun nranueix bool. KBamudukarop const. Yucna ¢ miaBaromnieil Toukoifl. THIIBI JaHHBIX ¢
uiaBaronel Toukoit. KoHctanTsl ¢ ruiaBaromiei Toukoi. Apupmeruueckue onepanun s3pika C++.
IIproputeT onepanuii 1 aCCONMATUBHOCTD. PasHOBHAHOCTH onepanuy Aenenus. Onepanus JeieHus
1o Moxyiio. [IpeoOpazoBaHys THIIOB JaHHBIX (B BRIPOXKCHHSX U IPH NpucBanBaHud). [Ipusenenue
THIIOB.

OIIK-3, OIIK-5

TIpousBoxaubie TuIbl faHHBIX.MaccuBbl. CTpoku. CTpOYHO-OpPHEHTHPOBAHHEIN BBO: getline() u
get(). Ctpykrypsl. Maccusbl cTpykTyp. CTpYKTYpBI U pa3psiaHble moiisi. O0beJUHEHHS.
Ilepeuncnenus

OIIK-3, OIIK-5

Vkazarenu U AUHaAMHYECKas MaMsTh. Yka3aTenu. OObsIBICHNE U MHALMAIH3ANHUS yKa3aTemneil.
Omneparop new. Oneparop delete. [JunamMmuueckue nepeMeHHbIe. JIMHAMUYECKHE MACCHBBI.
Vkasateinn, MacCHBbI M apu(MeETHKa yKasareneil. YKa3aTenu i CTpOKH. JIMHaMUYEeCKUE CTPYKTYPBIL.
ABTOMaTHYECKas], CTATHYECKAs ¥ CBOOO/IHAS [IaMSITh

OIIK-3, OIIK-5

Iuknb! 1 Beipaxxenust cpapHenus. Luki for. OnepaTopsl HHKpeMeHTa (++) 1 IeKpeMeHTa (--).
KombuHupoBaHHBIE OnepaTopsl pucBanBanus. CocTaBHBIE OnepaTopsl win Onoku. OnepaTop
"3anaTas" (WK JOMOIHUTEIbHBIE CHHTAKCHUECKUE IIPUEMbI). BoipaxkeHus cpaBHeHus. CpaBHeHHUE
crpok. Llukn while. ITcesnorumbt TrnoB. Hukn do while. Bno)xeHHbIe INMKIIBI U IByMEpHbBIE
MAacCHUBBL

OIIK-3, OIIK-5

Onepartopsl BETBICHUS 1 torndeckue onepaiun.Oneparop if. Onepatop if else. Koncrpykuus if else
if else. Jlormyeckue Beipaxkenust ( torndeckoe MJIN: ||, noruueckoe U: & &, noruueckoe HE:!)
TIpuopurer Jorudeckux onepauuii. bubnnoreka CUMBONIBHBIX (yHKLMI cctype. Oneparop ?
:.Oneparop switch. Oneparopsi break u continue

OIIK-3, OIIK-5

Dynxiun s3bika C++. Onpenenenue dynkiuu. [IporotunupoBanue 1 BbI30B QyHKIHIA. APIyMEHTB
(byHKUMM 1 Iepeaya 1o 3HayeHuo. OyHKIMU ¢ HECKOIBKUMU apryMeHTaMu. OyHKIMN U MAaCCHUBBI.
MaccuBsl U yka3aTesnn. MacCHBBI B KauecTBe apryMeHToB. OToOpaXkeHHe MacCHBa 1 €ro 3allluTa ¢
MOMOIIBIO crenudukaTopa const. Ykaszarenu u crenuduxarop const. yHkuu u crpoku B crite C.
OyHk1uy, Bo3Bpamiarolye crpoki. @yHkuuu u crpykrypsl. [lepenaua aapecos CTpyKTyp.
Pexypcus. Ykazatenu Ha GyHkuuu. [Tonydenune anpeca Gpynkunu. OObsBIeHHE yKa3aTels Ha
¢yskuuro. Mcrons3oBanue yka3aTels s BbzoBa GyHkiuu. Berpoennsie Gpynknum. Ccpuiounbie
nepeMeHHble. CCHUIKH B POJIH TapaMeTpoB GyHKIN. BpeMeHHbIe epeMeHHbIe, CCHUIOYHBIC
apryMeHTsl 1 Moaudukatop const. Mcnonp30BaHue CCHUIOK IPH paboTe CO CTPYKTYPaMH.
ApryMeHTbl, 3aJJaHHbIE 110 yModanuto. [lomumopdusm ¢yHkumii (neperpyska ¢pyHkuun). [labnonst
¢dynkumii. [TeperpysxeHHbIe MabI0HBI GyHKIMN. SIBHAS crienuann3anms.

OIIK-3, OIIK-5

Kiaccel mamsTy, Juana3oHbl JOCTYIIA M CBA3bIBAHHE. ABTOMAaTHYECKas MaMATh. ABTOMAaTHYECKUE
nepeMeHHbIe 1 paboTa co cTekoM. [lepeMenHbIe Tuma register. CTaTHYECKHiA KJIacC MaMsTH.
Bueurnue nepemennsie. Moaudukarop static (JiokajibHbIe iepeMeHHbIe). CBS3bIBAHHE M BHEITHUE
nepemenHble. CrienudukaTopsl K1accoB namstu: const, volatile u mutable. Knaccel namsitu u
¢dyHkuun. SI3pikoBoe cBsA3bIBaHME. Kitacchl maMsaTH M TMHAMUUYecKoe pacnpeaenenue. [IpoctpaHcTsa
HMEH

OIIK-3, OIIK-5

OO0bexTh! 1 Kinacesl. Konnenuust knacca. OnpeneneHne u peanusanus kinacca. OOIme0CTyHbIN 1
[IPUBATHBIIT JOCTYII K KJIACCY. DIIEMEHTHI JaHHBIX- KIacca. MeTozs! Kiracca ((yHKIMH-3IeMEHTBI
knacca). Co3/[aHnE 1 HCIIONb30BaHNE 00BEKTOB Ki1acca. KOHCTPYKTOpBI M JIECTPYKTOPEI Kilacca.
DyHKIHMU-37eMeHTH const. YkaszaTens this. Co3nanue MaccuBoB 00beKTOB. /lnana3oH 10CTymna K
Ki1accy. AOCTPaKTHBIC THIIBI JAHHBIX

OIIK-3, OIIK-5

Pabota ¢ knaccamu.Ileperpyska oneparopos. JIpyxectBenHble GpyHkimu. [leperpyska onepanus «,
HCIIONIb3yeMOH IPH BBIBOJIE JAHHBIX. DJIEMEHTHI COCTOSHHA. ABTOMAaTHIECKOE IpeoOpa3oBaHue U
NpHBECHHE TUIIOB I KiaccoB. DyHKIMH peobpa3oBaHusl KIacCoB

OIIK-3, OTIK-5

Knaccel 1 nunamuueckoe pacnpesenenue namatu.Ilpumenenne MeTona AMHaAMUYECKOTO
pacnpe/eeHus aMaTu Ui SJIEMEHTOB Ki1acca. HesiBHbIE U sBHbIE KOHCTPYKTOPbI KOITMPOBAHMSI.
HesiBHbIE U sIBHBIE IIEPErpyKEHHbIE ONepaTopsl npucsoeHus. [lociaenoartenbHOCTb AeiicTBUil pH
HCIIOIb30BaHUHI KOHCTpYKTOpa new. Mcronb3oBanue 3JeMeHTOB Kiiacca static. Micronb3oBanue
yKa3zaTenel Ha 00BbEKTHI

OIIK-3, OIIK-5

Hroro

18

Wroro 3a cemectp

28

2 cemecTp
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4 SI3bIKK ¥ CUCTEMBI
MPOrPaMMHUPOBAHUS

Hacnenosanue knaccos. HacneoBanue B kauecTBe OTHOLICHUSI is-a. OOIe10cTyHOE
HACJIEZ0BaHKE KIIAcCOB. 3auMIeHHbIH JocTyn. CIUCKH HHALHATN3aTOPa KOHCTPYKTOPA.
IIpuBeerne BBepX U NpHBeCHNE BHI3. BupTyansusie GpyHKunu-31eMeHTH. PanHee (cTaTindeckoe)
U 1o3/Hee (JUHaMHU4YecKoe) cBsi3biBanue. [0HOCTBIO BUpTYalbHble (yHKIMH. PaboTa ¢ MeTo10M
00LIeI0CTYIHOrO HacaenoBanus. [IoBTOpHOE HCIOIB30BaHKE IPOrPaMMHOro koja B C++.
Otnomenus has-a. Kitaccel ¢ 00beKTaMu iieMeHTaMu (BKIIoYeHHEe). YacTHOE U 3aIUIICHHOE
nacnenosanue. Cosnanue mabIoHOB KiaccoB. Vcnonp3oBanue mabaoHoB KiaccoB. Creruann3anum
ma610HOB. MHOXXECTBEHHOE HACJICA0BaHUH. BupTyanbHbie 6a30BbIe KIIaCCHI.

OIIK-3, OIIK-5

JIpy>xecTBeHHbIE KOHCTPYKLUH H UCKIIIOUCHU. J[pyKECTBEHHbIE KJIacChl. METObI IPYKECTBEHHBIX
KaccoB. Broxenusle kacchl. ['eHepupoBaHue HCKIIOYeHUH, O10KY try u catch. Kimacest
uckmodeHuit. bubmorexa RTTI. Oneparops! dynamic_cast u typeid. Oneparopsl static_cast,
const_cast u reinterpret_cast.

OIIK-3, OIIK-5

Kuacc string u cranaaprtHast Oudnuoreka 1madnoHoB. CTaHIapTHbBIN Ki1ace A3bika C++ string.
[Ta6non auto_ptr. CranaaprHas 6ubnuoteka mabnonos (STL). Kiaccsl-konTeitHepsl. tepaTopsi.
O06beKTHI-QyHKIMHU (PYHKTOPBI). Anroputmbl STL.

OIIK-3, OIIK-5

BBo/BBIBOJ TaHHBIX M paboTa ¢ ¢aitiaMu.BBOa 1 BBIBOA TaHHBIX ¢ To4kH 3penus C++. CemeiicTBo
knaccoB iostream. ITepenanpasnenne. Mertosl kiacca ostream. dopMaTHpoBaHHE Pe3yIbTaTOB
BBIBOZIa. MeTob! Kiacca istream. CocrosiHus motoka. DaitoBslit BBOA/BBIBOA. Vicronb30BaHNe
Kiacca ifstream juis BBoga ¢aitnos. Mcnosb3oBanue kiacca ofstream Juist BeiBoa (aiinos.
Hcnonp3oBanue kinacca fstream Juist oTHOBpEeMEHHOTO BBOja/BbIBOAIA (haiiioB. O6paboTka
rnapaMeTpoB KOMaH/IHO# cTpoku. J[Bonunble daiiibl. [Ipon3BonbHeIi JocTyn K (aitny. BHyTpeHHee
(dhopmarupoBaHue.

OIIK-3, OIIK-5

I'paduueckuii nonp3oBarensckuit nuTepdeiic. Cpena paspadorku Qt.IlonsTHe rpaduueckoro
nosi3oBarenbekoro unrepdeiica (GUI). Hasnauenue, cTpykTypa, KOMHOHEHTSI, THIIBL. O0LIMe
cBefieHus 0 Bo3MoxkHOCTsX cozaanust GUI B Qt Creator.

OIIK-3, OIIK-5

bub6mnorexa Qt. Bumkerst. Kommnonoska Bumxeros.Ilonstue Bumkera (Window gadget). Tumsr
BUJIKETOB, Ha3HaueHue. LlenTpanbHblii BumkeT. KoMmoHOBKa M B3aNMO/IeiCTBIE BHJKETOB.
MeHeKepbl KOMITOHOBKU BUJIKETOB.

OIIK-3, OIIK-5

Bubnnorexa Qt. B3anmoeiicTBre BUIKETOB. MEeXaHU3M CHTHAJIOB M CIIOTOB. B3anmoeiicTBue
BukeToB. OOMeH nHdpopmanueid, 00paboTka coObITHIA. MeXaHU3M CUTHAJIOB U cIOTOB. CHHTAKCHC,
npasuia npumenenusi. Makpoc Q OBLECT. Co3nanue nonb3oBaTenbckux BHIDKETOB. [Toaxopr,
peanuzaipst. DyHKIUH-00pabOTINKH COOBITHH.

OIIK-3, OIIK-5

Bbubmuorexa Qt. Co3aHue IUanoroBbIX U IIIaBHBIX OKOH IporpaMM. [[Hanorossie U INIaBHbIC OKHA
nporpammsl. CTpyKTypa, KOMIIOHEHTHI rpaduueckoro uHrepdeiica. Knace QAction. MeHro
nporpammsl. [Taxens nactpymentoB. Konrekctaoe MeH0. CTPOKa COCTOSIHHSL.

OIIK-3, OIIK-5

bubmorexa Qt. BosMoxxHOCTH pa3paboTku ceTeBbIX npuiioxeHuit. Jlokymenrauus Qt. IlladnoHbt
npoekToB 11 Qt Creator. Peanusarus nporokona TCP B 6ubnuorexe Qt. [Ipumep cereBoro
MIPHIIOXKEHUST 0OMEHA TEKCTOBBIMH COOOIICHHSIMU IO JIOKAIbHON CeTH

OIIK-3, OTIK-5

bubnnoreka Qt. Bo3aMoskHOCTH pa3pabOTKN HPUIOKEHHIT ULt MOOHIIBHBIX YCTPOHCTB.
Kpoccmnardopmennsie cpenpt Qt Eclipse Integration u Qt Necessitas. OnepaionHas ciuctema
Android. OcobennocTu nporpammupoBanust. IIpuMeps! npoextos npunoxenuit 111 OC Android Ha
C++.

OIIK-3, OIIK-5

Maremaruueckue nmakersl Mathcad u Matlab. Haznauenue naketoB MathCAD u Matlab. OcHOBHBIE
MpHEMbI IPOrPaMMHUPOBAHUS U BU3yanu3anuu pacueTos B nmakerax MathCAD u Matlab.
Maremarnueckue nakersl MathCAD u Matlab B 3agauax BEIYMCIUTEIBHON MATEMATUKH.

OIIK-3, OIIK-5

[Mpuknaanoe nporpaMmMHoe obecreueHne oomiero HazHaueHus. OCHOBHbIC TTAKEThI MPHKJIIATHBIX
nporpamm. O¢ucHsie npuiioxkeHus. TeKCTOBbIE PEIAKTOPhI M PEAAKTOPBI YIEKTPOHHBIX Ta0JIHII.
KomnbrorepHas rpaduka. PactpoBas u BektopHas rpaduxa. ['padudeckue peaakTopsl.

OIIK-3, OIIK-5

Hroro

20

5 OnepaunoHHbIe
CHCTEMBI, Oa3bl
JIAHHBIX U JIOKAJIbHBIE
cetn

BBC}ICHHC B apaneKTypy BBIYUCIIUTCIIBHBIX CUCTEM U OTICPALITMOHHBIC CHCTCMLI‘OﬂepaHI/IOHHLIC
CUCTEMBI IlepcoHabHBIX KoMITbioTepoB (cemeiictBa OC Windows 1 OC Unix u Linux). ®yHKuun
onepannoHHbIX cucteM. Obecnedenne uaTepdeliica momp3osarers. OpraHu3anys U 00CIyKHBaHHE
(aitnoBoii cuctemsl. ObecriedeHre B3aUMO/ICHCTBHS ¢ anmapaTHbIM obecnieuenneM. OOcyKuBaHue
KOMITBIOTEPA.

OITK-3, OTIK-5

ba3bl JaHHBIX ¥ CUCTEMBI ypaBiieHus 6a3amu JaHHbIX.OO01ee noHsTHe o 6a3ax faHHbIX. OCHOBHBIE
TOHSATHS CHCTEM yIpaBJIeHus 06a3aMy JaHHBIX H OaHKaMM 3HaHMIL.

OIIK-3, OIIK-5

JlokasnbHble 1 r106aibHble ceTd DBM.KOMIOHEHTBI BBIYUCIUTENbHBIX ceTel. [IpHHIMIIbI
HocTpoeHus ceTei. KoMIbIoTepHBIe CeTH U TeXHOTOTHH HHTEPHET.

JloxanbHble ceTH. OCHOBHEIE CBeieHNs1. TepMUHBI TOKanbHOM ceTH. PaboTa B ceTH: IpenocTaBiIeHue
PECypCOB B CeTh, IOAKIIOUECHHE K PECypcaM CeTH, yIpaBleHHe ceTbio. [obanbuble cetu. VIHTEepHeT.
Hmena B nnrepHer. Boixoa B untepHet. Tumel cepuca B untepHer: FTP, WWW. TTouck
uHdopmanuu B nutepHeT. .CepBuch obuieHus B MHTepHeT. DnekTpoHHas noyra. Padora ¢
MOYTOBBIMU IporpamMMamMu. HoBocTu. DIeKTpoHHbIE KOHGEPEHIUH B JOCKH OOBSIBICHHIL.
Tpencrasnenne nadopmanun 8 WWW. Tuneprekcrt. S3bik onucanus runeprekcta HTML,
penakrops! html.

OIIK-3, OIIK-5

Komnbrorephsie Bipychl.Kitaccupukarys 1 XapakTepucTHKa KOMITBFOTEPHBIX BUPYCOB. [1yTH
pacnpoctpaHeHus BUpycoB. [Ipodunakrika 3apaxenus. Pabora ¢ aHTHBUPYCHBIMH IIPOTpaMMaMH,
JIeYCHHE 3apaKeHHBIX (aiiioB

OIIK-3, OIIK-5

Hroro

HWroro 3a cemectp

28

Hroro

56

HanMmeHnoBaHue npakTHYECKUX 3aHATUN (CEeMHHAPOB) MPUBEACHO B Tabmuie 5.3.

5.3. [IpakTuyeckue 3aHATHS (CEMUHAPbI)

Ta6muma 5.3 — HauMeHOBaHME NMPAaKTHUECKUX 3aHATUH (CEMHUHAPOB)
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HaszBanus pasnenos

HanmenoBanne IMPAKTUYCCKUX

TpynoemMKoCTh, 4

dopmMmupyemble

(Tem) AMCUMIIIIUHBI 3aHATUN (CEMHHAPOB) KOMIIETCHIINH
2 cemecTp
4 $I3pIKM M CHCTEMBI Bekropnas rpaduka. OCHOBBI 2 OIIK-3, OIIK-5
IPOTrpaMMUPOBAHUS pabotsl B penakrope MS Visio
TekcroBble peakTopbl. OCHOBBI 2 OIIK-3, OIIK-5
pabotsl B penakrope MS Word
PenakTopsl 27eKTPOHHBIX TaOIUIT U 2 OIIK-3, OIIK-5
6a3 gaHHbBIX. OCHOBBI paOOTHI B
penaktope MS Excel
Co3znanue 37IeKTPOHHBIX 2 OIIK-3, OIIK-5
npe3enTanuii. OCHOBBI paboTel B MS
PowerPoint
MaremaTtuueckue nakerbl. OCHOBEI 10 OIIK-3, OIIK-5
paboter B MathCAD
Hroro 18
Hroro 3a cemectp 18
Htoro 18
5.4. JlabopaTopHbIe 3aHATHS
HaumenoBanue nabopatopHbix paboT npuBeeHo B Tadbaune 5.4.
Tabmuma 5.4 — HaumeHnoBanue 1a60paTOPHBIX padoT
Hasanusa pasznenos HamMeHOBaHHE 1aGopaTopHBIX paGoT TpyroemMKOCTb, dopMupyembie
(TeM) AUCHIUTUIMHBI q KOMITETEHIIN U

1 cemecTp
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3 SI3piku u cuctembl  |HauvanwHbIe cBenenus o sa3bike C++ 2 OIIK-3, OIIK-5
NPOTPAMMHUPOBAHUS | ba30BbI€ TUIIBI JAHHBIX 2 OI1IK-3, OIIK-5
[Ipou3BoaHbIE TUITBI JAHHBIX 2 OIIK-3, OIIK-5
Vkazarenu u cBOOO HAS ITAMSITh 2 OIIK-3, OIIK-5
[Iukib1 1 BeIpakKeHUs CpaBHEHUS 2 OI1IK-3, OIIK-5
OnepaTopbl BETBIEHUS U JOTUYECKUE 2 OIIK-3, OIIK-5
onepauu
@yHkumHu A3bika C++. 2 OIIK-3, OIIK-5
[IporpammupoBanue 3a1a4d BEIOOpa U
COPTHUPOBKHU
Pabota ¢ pynknusamu. Uuciennoe 2 OIIK-3, OIIK-5
pelieHue CUCTEM JIMHEHHBIX
anreOpanvecKux ypaBHCHUM.
PaGora ¢ pynknusamu. YncneHHoe 2 OIIK-3, OIIK-5
pElLICHUE HEIMHEWHBIX YPaBHEHUM
Pa6ora ¢ pynknusamu. UncneHHbIC 2 OIIK-3, OIIK-5
METO/Ibl UHTETPUPOBAHUS
Pabota ¢ pynknusmu. Pemenne 2 OIIK-3, OIIK-5
O0OBIKHOBEHHBIX A dHepeHITnaTbHbIX
ypaBHEHUH
PaGora ¢ pynkmusamu. Meronabt 2 OIIK-3, OIIK-5
00pabOTKH HKCIIEPUMEHTAIBHBIX
JAHHBIX
Knaccel namsaTu, 1uana3oHsl JOCTyNa U 2 OIIK-3, OIIK-5
CBSI3BIBAHHUE
OOBEKTHI U KJIACCHI 2 OIIK-3, OIIK-5
Pabora ¢ knaccamu 4 OIIK-3, OIIK-5
Kaccel m guHaMmyeckoe 4 OIIK-3, OIIK-5
pacrpeiesieHue maMsTh
Uroro 36
Hroro 3a cemectp 36

2 cemecTp
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4 S3piku ¥ cuctembl | HacnemoBaHue kiiaccoB 2 OI1K-3, OIIK-5
[porpaMMupoBaHus | [JoBTOpHOE UCIIOJIB30BAHUE 2 OIIK-3, OIIK-5
nporpaMmmMHoro koga B C++
JpyXecTBEHHbIE KOHCTPYKIUH, 2 OIIK-3, OIIK-5
WCKITIOYCHHUS
Kracc string u crangaptHas 2 OIIK-3, OIIK-5
O6nbIMOTEKA IA0JIOHOB.
BBoa/BeIBO TaHHBIX U paboTa ¢ 2 OIIK-3, OIIK-5
(haiimamu
Coznanue GUI B Qt Creator. Mexanusm 4 OIIK-3, OIIK-5
CUTHAJIOB U CJIOTOB
bubnuoteka Qt. Co3ganue 11anoroBbIX 4 OIIK-3, OIIK-5
OKOH MPOTPaMMBbI
butmmoreka Qt. Co3manue TJ1aBHOTO 4 OIIK-3, OIIK-5
OKHa MPOrpamMMBbl
bubnuoreka Qt. Pa3paboTka ceTeBbIX 4 OIIK-3, OIIK-5
MIPUIIOKEHU N
bubmmoreka Qt. Pa3paboTka 4 OIIK-3, OIIK-5
npunoxennit st OC Android
Martematnueckuii maket MathCAD 2 OIIK-3, OIIK-5
Maremarnueckuii maketr Matlab 4 OIIK-3, OIIK-5
Uroro 36
Hroro 3a cemectp 36
Uroro 72

5.5. KypcoBasi padora

Copepxanue, TPyJIOEMKOCTh KOHTAKTHON ayAMTOPHON paboThl U GOpMUpPYyEMbIe KOMIIETEHIIUHU B
paMKax BBIIIOJHEHHUS KypCOBOW paOOThI PEACTaBICHbI B TabuIe 5.5.
Ta6ymma 5.5 — CoaepkaHue KOHTAKTHOM ayJTUTOPHOMN pabOThI U €€ TPYI0EMKOCTh

Copep:xaHre KOHTAKTHOUW ayAUTOPHOIN paOOTHI |pr,Z[OCMI(OCTL, q | dopmupyembie KOMIETSHIIMH
2 cemecTp
[Touck TeopeTrdeckoit HHPOPMAIIMH 110 TEME 2 OIIK-3, OIIK-5
KypCOBOi1 pabOThI
Pa3paboTka 610K CXeMbl allroOpuUTMa. 2 OIIK-3, OIIK-5
Pacuer uncnenHoro merosa B nmporpamMmme Mathcad. 2 OIIK-3, OIIK-5
Hanucanue koga mporpaMmsi. 4 OIIK-3, OIIK-5
Otnanka koga nporpamMmsl 2 OIIK-3, OIIK-5
Odopmienue oT4era Mo KypcoBoit padore 2 OIIK-3, OIIK-5
OdopmieHue npe3eHTaIuy Mo KypcoBoi padbore 2 OIIK-3, OIIK-5
3amura KypcoBoil paboTbl 2 OIIK-3, OIIK-5
Hroro 3a cemectp 18
Hroro 18

[IpumepHas TeMaTuka KypcoBBIX padoT:

. Brruucienue xoagduimerTa ommooK MUPPOBOI CHCTEMBI ITepeIadn
Brrunciienne MOOBOTO pacrpeieieHus] ONTHYECKOTO BOJIOKHA
Brruncienne muppakiimoOHHOTO CBETOBOTO TIOJIS

Pemenunst 1ucnepcuOHHOTO ypaBHEHHS MHOTOMOJIOBOT'O BOJIOKHA
Brraucnenue sueprerudeckoro 0romxera nmudposoit BOCIT
CraTtuctudeckas 00paboTKa HIKCIIEPUMEHTATBHBIX JTaHHBIX

USRS
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7. BeluncieHue onpenenurtene meroaom ['aycca
8. CrutaitH-anmpoKkcUuManus, UHTEPHOJISIUSA U SKCTPANOJISIIUs
9. Pemenue nuddepeHmaibHbIX ypaBHEHUN METOI0M Diisiepa
10. Pemienue cucteM HEIMHEHWHBIX YPABHEHHI
11. Onepaunu ¢ MaTpullaMu
12. TIporpammupoBanue unreppeiica COM mnopra
13. TIporpammupoBanue unrepdeiica LPT mopra
14. TIporpammupoBanue unrepdeiica mopra USB
15. baza ganasix Ha ocHoBe CYBJ] MS Access
16. ba3za nannbix Ha ocHoBe CYBJl MySQL
17. Co3zmaune Web-caiita
18. Co3nanue ceTeBbIX NPHIIOKEHHI
19. Co3nanue npwiIoKeHUH 11 MOOMIIBHBIX YCTPOMCTB.

5.6. CamocTosiTesibHas padoTa

Buasl caMmocTosTeNbHOM paboOThL, TPYAOEMKOCTh M (POPMUPYEMbIE KOMIIETEHIIMU IPECTABIICHBI B

tabnure 5.6.
Tabauia 5.6 — Bugbsl caMoCTOSITeNbHOM paboThI, TPYA0EMKOCTh B (pOpMHUpyeMble KOMIETCHIIMH
Bunbr
Ha3zBanus paznenos . Tpynoemkocts, | Popmupyemelie
g —— CaMOCTOSITENIbHOM 4 KOMITETCHIIHI DopMBbI KOHTPOJIS
paboThI
1 cemecTp
1 O6mue Bonmpocsl [ToaroroBka k 3 OIIK-3, OIIK-5 TecTtupoBanue
WH(GOPMATHKH TECTUPOBAHUIO
Hroro 3
2 Mogaenu pemenust | Iloaroroska k 7 OIIK-3, OIIK-5 TectupoBanue
(YHKITMOHATBHBIX U | TECTUPOBAHUIO
BBIYHCITUTEILHBIX
Hroro 7
3a/1a4y
3 S3biku u cuctembl | [loaroroBka k 11 OIIK-3, OIIK-5 TectupoBanue
MPOTPaMMHUPOBAHUSL | TECTUPOBAHUIO
IToaroroBka k 3amure 7 OIIK-3, OIIK-5 | 3amura oT4yeTa IO
oTyeTa 1o nabopaTtopHoit
nabopaTopHol padbore pabore
[ToxroroBka k 8 OIIK-3, OIIK-5 | JlaGopaTopHas
nabopaTopHoii pabdore, pabora
HaIlUCaHUEe OTYeTa
Hanmcanwne ordera 1mo 8 OIIK-3, OIIK-5 OTuer no
nabopatopHoi paboTe nabopaTopHOU
pabote
Hroro 34
Uroro 3a cemectp 44
[loaroroBka u ciaua 36 DK3aMeH
JK3aMeHa
2 cemecTp
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4 S3piku u cuctembl  |Hanucanue oTdera o 40 OIIK-3, OIIK-5 | KypcoBas pabora,
MpOrpaMMUPOBAHUsl | KypCOBO# paboTe Otyet no
KypcoBoOM pabote
TloaroroBka x 12 OIIK-3, OIIK-5 TectupoBanue
TECTUPOBAHUIO
IloaroToBka K 3aIiuTe 12 OIIK-3, OIIK-5 | 3amura otdeTa 110
oTyeTa 1o MPAKTHIECKOMY
MIPAKTUIECKOMY 3aHATHIO
3aHSTHIO
Hamucanue oTyera 1o 12 OIIK-3, OIIK-5 OrueT 110
MIPAKTUIECKOMY MIPaKTUYECKOMY
3aHATHUIO (CEMUHAPY) 3aHATHIO
(cemuHapy)
TloaroroBka k 3amure 12 OIIK-3, OIIK-5 | 3amura oTdeTa I10
oT4eTa 1o nabopaTopHOU
nabopaTopHoi paboTe pabore
[Togroroska k 10 OIIK-3, OIIK-5 | JlaGopaTopHas
nabopaTopHoii pabdore, pabota
HamucaHue oT4eTa
Hamucanune oTyera 1o 10 OIIK-3, OIIK-5 OrtueT 110
nabopaTtopHoi pabote nabopaTopHOU
pabote
Hroro 108
5 OnepaunoHHbIE Hanucanue oryera no 40 OIIK-3, OIIK-5 | Kypcosas pabora,
CUCTEMBI, 0a3bl KypcoBoO# pabote Otyet no
JTAHHBIX U JIOKAJIbHBIE KypcoBo#i pabote
ceTH IloaroroBka k 4 OIIK-3, OIIK-5 TectupoBanue
TECTUPOBAHUIO
HTtoro 44
Hroro 3a cemectp 152
[loaroroBka u craua 36 OK3aMeH
JK3aMeHa
Hroro 268

5.7. CooTBeTcTBHE KOMIIETEHUMH, ()OPMUPYEMBIX NPH U3YUYEHUU TUCUHUIIIMHBI,
U BU/0B YU4eOHOM 1esiTeJIbHOCTH

CooTBeTcTBUE KOMIIETEHIIUM, (POPMUPYEMBIX MPU U3YUYCHHH TUCHHUIUIUHBI, U BUIOB yueOHOM
JEATEILHOCTH MPEICTAaBICHO B TabHUIIe 5.7.
Tabnuna 5.7 — CooTBETCTBUE KOMIETSHIIHNH, ((OPMUPYEMBIX TIPU U3YUYEHUHU AUCLIUILINHBI, U BUOB

3aHATUN
Bupl yueOHOI nesiTenbHOCTH
dopmupyembie
Jlek. | Ilpak. | JIa0. | Kypec. | Cam. @®opMBI KOHTPOJIS
KOMITETEHIINH
3aH. | 3aH. | pa0. | pab. | pa6.
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OIIK-3 + +

BricTynnenue (noxiian) Ha 3anatuu, KypcoBas
pabora, 3ammTa KypcoBoi paboThl, 3amuTa
oT4eTa 10 JIabopaTopHoM padore, 3ammuTa
OTYeTa M0 MPAaKTUIECKOMY 3aHATHIO, OTYeT 1Mo
KypcoBoii pabote, JlaboparopHas padoTa,
TectupoBanue, Jxk3ameH, OTYET MO
nabopaTopHoit padote, OTueT 1Mo
IPAKTUYECKOMY 3aHATHIO (CEMUHApY)

OIIK-5 + +

Breictynnenue (noknan) Ha 3aHsaTuu, KypcoBas
pabora, 3ammTa KypcoBoi paboThI, 3ammTa
oT4eTa 10 JJabopaTopHOU padoTe, 3ammuTa
oTYeTa M0 NPaKTHYECKOMY 3aHiATHIO, OTYeT 1o
KypcoBoii pabore, JlabopaTopHas padorta,
TectupoBanue, Jx3ameH, OTUeT MO
nabopaTopHoit pabote, OTUeT mo
MPAKTUYECKOMY 3aHSTHIO (CEMUHAPY)

6. PeiiTuHroBasi cucremMa isi OLEHKH YCIIeBAeMOCTH 00y4aloIMXCs

6.1. banabHble oneHKH 11t GOPM KOHTPOJISA

BbannbHble onieHkH U1t OpPM KOHTPOJISt IPECTABICHHI B Ta0uie 6.1.
Tabmuua 6.1 — bambHbIE OLIEHKH

MakcumanbHblii | MakcuMaabHBbII MaxcumabHbii
DopMBbI KOHTPOJIS 6amn Ha 1-yto KT c| 6ain 3a mepuon Oann 3a nepuon | Beero sa
Hayana cemectpa |Mexnay 1KT u 2KT mexay 2KTmHa | cemectp
KOHEI] ceMecTpa
1 cemecTp
3amuTa oT4eTa 1o 5 5 10 20
nmabopaTopHoi pabote
JlaGopaTtopHnas pabota 5 5 5 15
TectupoBaHue 5 5 10 20
Otuer no nabopaTopHOit 5 5 5 15
pabote
DK3aMeH 30
HToro MakcuMyM 3a MepHoj 20 20 30 100
Hapacraromum nrorom 20 40 70 100
2 cemecTp
3amuTa oT4€eTa 1o 5 5 5 15
nabopatopHoit pabore
3amuTa oT4eTa 1o 5 5 3 13
MIPAKTHICCKOMY 3aHITHIO
JlaGopaTtopHnas pabota 5 5 5 15
TectupoBanue 2 2 6
Otuer no nabopaTopHOi 5 5 5 15
pabote
OT4er 1o NpaKTUYECKOMY 2 2 2 6
3aHATHUIO (CEMUHAPY)
OK3aMeH 30
Htoro Makcumym 3a nepuos 24 24 22 100
Hapacratomum utorom 24 48 70 100
13
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bannbHbIE OLIEHKH )11 KypCOBO# pabOThI peCcTaBiIeHbI B TabauIe 6.1.1.
Ta6muma 6.1.1 — bayibHBIE OLIEHKH 1)1 KYpCOBOM paOOThI

. . | MaxkcumanbHbIi 62t
MaxkcuManbHbIN MaxkcuManbHbIH
3a mepuoa mexnay | Bcero 3a
DOopMBI KOHTPOJIS 6amt Ha 1-yro KT ¢ | Gasut 3a mepuon
2KT u Ha xoHen CEMECTp
Hayana cemectpa | Mexay KT u 2KT
cemecTpa
2 cemecTp
BricTymnenue (qoknan) 0 0 30 30
HAa 3aHSATUU
3ammra KypcoBoi 0 0 30 30
paboThI
OTuer Mo KypcoBoi 5 5 30 40
pabore
Hroro makcumym 3a 5 5 90 100
NepHo
Hapacratomum urorom 5 10 100 100

6.2. IlepecueT 0a/1710B B OLICHKH 32 TEKYIIH KOHTPOJIb

[TepecueT 6anoB B OLIEHKH 3a TEKYIIUHA KOHTPOJIb MPEACTABICH B TabmuIie 6.2.
Tabmuia 6.2 — Ilepecuer 6a/JI0B B OIIEHKH 32 TEKYIIUH KOHTPOJIb

bamnibl Ha naTy TEKyero KOHTpoIs Onenka

>90% oT MakcuMalIbHOI cyMMbI OaitoB Ha gaty TK 5
Ot 70% 1o 89% ot MakcuManbHOI cymMbl OamioB Ha naty TK

Ot 60% 10 69% OoT MakcuManbHOI cymMMbl OamioB Ha naty TK

N|W | B~

< 60% oT MakcuMalIbHOI cyMMBbI OaitoB Ha gaty TK

6.3. Ilepecuetr cyMMbI 02/1710B B TPAAUIIHOHHYI0 M MEKIYHAPOAHYIO OLIEHKY

[TepecuyeT cymMMBbl 6asioB B TPAJUIIMOHHYIO U MEXAYHApPOJHYIO OIIEHKY MPEJCTaBIEH B TaOIHUIEe

6.3.
Tabmuma 6.3 — Ilepecuer cymMMbl 6AJJIOB B TPAIUIIMOHHYIO U MEXKTYHAPOAHYIO OLIEHKY
Hroroas cymma 6asios,
Onenka YUYUTBIBAET YCIICIIHO CIAHHBIN Onenka (ECTS)
IK3aMeH
5 (oTIM4YHO) (3a4TEHO) 90— 100 A (OTJIIMYHO)
4 (xopor1o) (3a4TeHO) 85 -89 B (ouens xoporo)
75 -84 C (xoporo)
70 — 74 D (yaoBneTBOpUTENHHO)
3 (yAOBIETBOPUTENBHO) (3aYTEHO) 65— 69
60 — 64 E (mocpencTBenHo)
2 (HeyIOBJIETBOPUTEIHHO) (HE 3aUTEHO) Hwxe 60 6amios F (meynoBnerBoputreabHO)

7. YueOHO-MeTOAnYecKoe 1 MH(OPMAIITHOHHOE o0ecneyeHue TUCIUTIIHHbI
7.1. OcHOBHas JqUTEpaTypa

1. Undopmaruka. bazosslii Kypc : yuedHOe mocobue st By3os / C. B. Cumonosud [u np.]; pex. C.
B. CumonoBHU. - 2-¢ u3j. - CII6. : TTutep, 2008. - 640 c. (Hamuune B 6ubmuoreke TYCVYP - 7 3k3.).

2. Cxurep, H. H. Undpopmarnmonnsie Texnonoruu : yueobnoe nmocoobue / H. H. Ckurep, A. B.
Kocrtuxkoga, 10. A. Caitkuna. — Bonrorpaz : BoarI'TV, 2019. — 96 ¢ [DnextponHsii pecypc]: —
Pexum noctyna: https://e.lanbook.com/book/157200.
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3. T'aBpuiioB, M. B. UndopmaTtuka u nHGOpMAIMOHHBIE TEXHOJIOTHH : YU4eOHUK 11715t By30B / M. B.
l'aBpunos, B. A. KinumoB. — 4-e u3a., nepepad. u qon. — Mocksa : U3gatensctBo FOpaiit, 2022. — 383
c. [DnexTponnsit pecypc|: — Pexum goctyna: https://urait.ru/bcode/488708.

7.2. JlonoTHUTEIbHAS JJUTEpaTypa

1. YUucnennsie Meronasl st [IDBM Ha s3p1kax beiicuk, @oprpan u [lackans : HaygyHOe u3gaHue /
A. E. Myapos. - Tomck : PACKO, 1991 ; Tomck : PACKO, 1992. - 270, [2] c. (Hanuune B OMOIHOTEKE
TYCVYP - 109 3x3.).

2. AcramoBa, T. A. Uudpopmaruka : yueOnoe nocobue / T. A. AcramoBa. — HoBocubupck :
HI'TY, 2021. — 66 c. [DnekrponHsblii pecypc]: — Pexxum noctyna: https://e.lanbook.com/book/216161.

3. UHdopmanvoHHBIE TEXHOJOIUHU : yuyeOHO-MeToandeckoe mocodbue / cocraButenu O. H.
Hutarkuna [u ap.]. — Jluneuk : Jluneukuit I'TTY, 2017. — 122 c¢. [DnekTponHHslil pecypc]: — Pexum
nocrtymna: https://e.lanbook.com/book/111988.

4. KanmutBuH, A. C. Uucnennsie metoasl. Mcnons3oBanue C++ : yueOHOoe mocobue / A. C.
KanutBun. — Jluneux : Jluneukuit I'TTY, 2019. — 143 c. [DnexkTpouHslil pecypc]: — Pexum nocryna:
https://e.lanbook.com/book/156074.

5. UucneHHble METObI : YYeOHUK M NpakTUKyM 1 By3oB / Y. I'. Ilupymos [u ap.] ; mox
penakuueii Y. I'. [lupymoBa. — 5-e uza., nepepad. u qon. — Mocksa : M3gatensctBo HOpaiit, 2022, —
421 c. [DnexTpoHHbIN pecypc]: — Pexum moctyna: https://urait.ru/bcode/488879.

7.3. YueOHO-MeTOAMYEeCKHE MOCOOUs
7.3.1. O6s13aTe/IbHbIE YUeOHO-MEeTOAUYECKUE MOCOOHSI

1. Uadopmanumonnsie TexHomoruu. OO6mue BONpockl MHPOPMATHKH, AITOPUTMHU3ALUU H
nporpammupoBanus: YueOHoe nocodue / A. O. Cemkun, A. C. Ilepun - 2020. 163 c. [DneKTpOoHHBIH
pecypc]: — Pexxum poctyma: https://edu.tusur.ru/publications/9324.

2. MHdopManiioOHHbIE TEXHOJIOTUHU. SI3BIKH U CHCTEMBI IPOrPaMMUpPOBaHUS: YueOHoe nmocobue /
A. O. CemkuHn, A. C. Ilepun - 2021. 180 c. [DnexkTpoHHBIN pecypc]: — Pexum goctymna:
https://edu.tusur.ru/publications/9500.

3. bubnuoteka Qt. Co3nanue ri1aBHBIX OKOH MporpamMmbl: PykoBoacTBo k JabopatopHoii padore /
A. O. Cemkun, K. B. 3anuko, C. H. llapanrosuu - 2017. 20 c. [DnekTpoHHBIHI pecypc]: — Pexum
nocrtymna: https://edu.tusur.ru/publications/7024.

4. Uudpopmatuka. bubnuorexka Qt. PazpaboTka ceTeBBIX NpHIOKEHUI: PyKoBOICTBO K
nabopatopHoit pabore / A. O. Cemkun, C. H. lllapanrosuy - 2017. 17 c. [DnexTpoHHBIH pecypc]: —
Pexxum noctyma: https://edu.tusur.ru/publications/7027.

5. Undopmaruka: PykoBoactso k naboparopHoit padore «Coznanue GUI B Qt Creator. Mexanusm
curHanoB u cnotoB» / A. O. Cemkun, C. H. Hlapanrosud - 2015. 16 c. [DnexTpoHHBIH pecypc]: —
Pexxum noctyma: https://edu.tusur.ru/publications/4993.

6. Uudpopmaruka: MeToanueckue ykazaHusl MO BBIMOJHEHUIO KYpCOBON paOOThI sl CTYACHTOB
HamnpasieHus noarotoBku 11.03.02 «MHpokoMMyHUKAIIMOHHBIE TEXHOJIOTHUU U CUCTEMBI CBsi3m» / A. O.
CemkuHn, C. H. llapanroBuu - 2015. 30 c. [DnexTpoHHBIN pecypc]: — Pexum nocryna:
https://edu.tusur.ru/publications/4991.

7.3.2. YueOHO-MeTOAUYECKHE MOCOOUS IJISA JIUIY
€ OrpaHMYeHHBIMU BO3MOKHOCTSMH 3/I0POBbSI M HHBAJIH/I0B

Y4eOHO-MeTOANUECKHE MaTepUabl Il CAMOCTOSATEIbHON U ay JUTOPHOI paboThl 00yUarOLIIUXCs
W3 YHUCJIA JIUI] C OTPaHUYCHHBIMH BO3MOXHOCTSIMH 37J0POBbSI M HHBAJIUIOB MPEJIOCTABIAIOTCS B popMax,
aIalITUPOBAHHBIX K OTPAaHUYEHUSIM UX 3I0POBBS U BOCTIPHTHS HHPOPMALIUH.

J1st Iuu ¢ HapylIeHUsIMU 3PeHu:

— B hopMe JIEKTPOHHOTO JIOKYMEHTA,

— B [1€YaTHOW (hOpMe YBEIUICHHBIM IPUPTOM.

J1s Iuu ¢ HapyLIeHUsIMU cIyXxa:

— B hopMe JIEKTPOHHOTO JIOKYMEHTA,

— B miedaTHou popme.

J1s U ¢ HApyLIeHUsIMU OTIOPHO-BUTaTeIbHOI0 anmnapara:

— B hopMe JIEKTPOHHOTO JIOKYMEHTA,

— B miedaTHou popme.
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7.4. CoBpeMeHHbIe TPodeccHOHANIbHBIE 0a3bI JAHHBIX
U UH(OpPMaAIIMOHHBbIE CTIPABOYHbIE CHCTEMbI

1. [Tpu M3y4eHUH AUCIHUILUIMHBI PEKOMEHIyeTCs o0pamarhCcsi K COBPEeMEHHBIM 0a3aM JTaHHBIX,
MHPOPMAIIMOHHO-CIIPABOYHBIM M MOUCKOBBIM cucTeMaM, K KOTopeiM Y TYCVYPa oTkphIT mocTy:
https://lib.tusur.ru/ru/resursy/bazy-dannvh.

8. MarepuaibHO-TEXHHYECKOE W MPOrPaMMHOe o0ecrneyeHue JUCHUNINHBI
8.1. MaTepuajJbHO-TeXHHYECKOE U TPOrpaMMHoOe odecriedeHne sl JeKIHOHHBIX 3aHATHI

Jlnst mpoBeieHUs 3aHATUN JIEKIIMOHHOTO THUIA, TPYIIOBBIX U UHAUBUIYaTbHBIX KOHCYJbTAIIUIA,
TEKYLIEro KOHTPOJISL U MPOMEXKYTOUHON aTTECTAllMU UCIIONb3yeTCsl yueOHask ayAUTOPHS C TOCTAaTOYHBIM
KOJIMYECTBOM ITOCAJOYHBIX MECT JJI YU4EOHOM rpymibl, 000py0BaHHAs JOCKOH M CTaHAAPTHOU y4eOHOU
MeOenpto. IMeroTest MylbTUMeIniTHOe 000pyI0BaHNE U YUEeOHO-HATIISAHBIE TIOCOOUS, 00eCTICUHBAIOIIINE
TEMaTUYECKHE WIUTIOCTPALMH T10 JIEKIIMOHHBIM pa3ziesiaM AUCLUILITHHBL.

8.2. MaTepuaibHO-TeXHNYECKOE U MPOrPaMMHOe o0ecreueHue 1Jisl NPAKTHYECKUX 3aHATHIl

YueOHO-BRIUHCIUTENbHAS Ja0opaTopusi: yuyeOHass ayauTOpUs IS MPOBEICHUS 3aHITHI
JEKIIMOHHOTO THNA, YueOHass ayauTOpHs sl IPOBEACHUS 3aHATUN MPAKTHYECKOTO THUIA, ydeOHas
ayJIuTOpHUS JJIs MPOBEACHUS 3aHATUN JTa00OpaTOPHOTO TUMA, YueOHas ayauTOpHUS s MPOBEICHUS
3aHSATUNA CEMUHAPCKOTO THIA, TOMEIICHUE sl KYpCOBOTO MPOSKTUPOBAHUS (BBITIOJHEHHS KYPCOBBIX
pabor), moMenieHre AJsl MPOBECHUS TPYNIIOBBIX U WHANBUIYAIbHBIX KOHCYIbTAIUH, TOMEIICHUE IS
MPOBEICHHSI TEKYIIETO KOHTPOJS U MpoMexkyTouHor arrectanuu; 634034, Tomckast o61acTsh, . ToMck,
Bepmmanna ynuna, a. 47, 3376 ayn.

Omnucanrie UMEIOIIErocss 000pyA0BaHUS:

- Kommuiekt ciennanu3upoBanHoi yueOHOM Meben;

- PaGouee mecTo mpemnogaBaTels.

[Iporpammuoe obecnieueHue:

- 7-Zip;

- Adobe Acrobat Reader;

- Far Manager;

- Google Chrome;

- LibreOffice;

- Microsoft Windows;

- Mozilla Firefox;

- PDF-XChange Viewer;

- PDFCreator;

- PTC Mathcad 15;

- Qt Framework (Open Source);

- Qucs;

- Scilab;

- WinDjView;

- XnView;

8.3. MaTepI/IaHbHO-TeXHI/IquKOC U IIpOorpaMmmMHoOe odecneyeHue A9 HaﬁopaTOprIX paﬁoT

YuyeOHO-BBIUHCAUTENbHAS NabopaTopusi: yuyeOHass ayauTOpuUs JIs MPOBENEHUS 3aHITHUI
JEKIUOHHOTO THUIA, yueOHas ayauTOpus IS MPOBEJCHUS 3aHATUNH MPAKTUYECKOIro TUMa, ydyeOHas
ayJauTOpUs JJis NPOBEAECHUS 3aHATUN 1abopaTOpPHOTO TUMa, yuyeOHas ayauTOpus s NpOBEICHUS
3aHATUNA CEMHUHAPCKOro THUIA, OMEIIeHUE sl KypCOBOTO MPOEKTUPOBAHUS (BBIMOJIHEHHUS KYPCOBBIX
pabor), moMelieHue Ajsi MPOBEAEHUS TPYNIOBBIX U MHANBUIYAIbHBIX KOHCYJIbTAIUH, TOMEIIEHUE IS
MPOBEJICHUSI TEKYIIIETO KOHTPOJIS U MpoMeXyTouHou aTrrectanuu; 634034, Tomckas obiacts, T. Tomck,
Bepmmnauna ynuna, 1. 47, 3376 ayg.

Onucanue uMeroerocs 000pya0BaHus:

- KommuiekT cnenuanu3upoBaHHON yueOHOM Mebenu;

- PaGouee mecTo mpenogaBaTels.

[IporpamMmmHoe obecrieueHue:
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- 7-Zip;

- Adobe Acrobat Reader;
- Far Manager;

- Google Chrome;

- LibreOffice;

- Microsoft Windows;

- Mozilla Firefox;

- Mozilla Thunderbird;

- PDF-XChange Viewer;
- PDFCreator;

- PTC Mathcad 15;

- Qt Framework (Open Source);
- Qucs;

- Scilab;

- WinDjView;

- XnView;

8.4. MaTepuajibHO-TeXHHYECKOE H IPOrpaMMHoOe o0ecredeHne 1 KypcoBoii padoThI

YueOHO-BBIUHCIUTENbHAS Ja0opaTopusi: yuyeOHass ayauTOpUs IS TMPOBEICHUS 3aHITHI
JEKIIMOHHOTO THNA, YueOHass ayauTOpHs sl IPOBEACHUS 3aHATUN MPAKTHYECKOTO THUIA, ydeOHas
ayJIuTOpHUS IJIs MPOBEACHUS 3aHATUN JTa00OpaTOPHOTO TUMA, YueOHas ayauTOpHUS s MPOBEICHUS
3aHSATUNA CEMUHAPCKOTO THIA, TOMEIICHUE sl KypCOBOTO MPOSKTUPOBAHUS (BBITIOJHEHHUS KYPCOBBIX
pabor), moMeneHre AJsl MPOBECHUS TPYNIIOBBIX U MHANBUIYAIbHBIX KOHCYIbTAIUH, TOMEIICHUE IS
MIPOBEICHHSI TEKYIIETO KOHTPOJS U MpoMexKyTouHou arrecrtanuu; 634034, Tomckast o61acTsh, T. ToMck,
Bepmununa ynuna, a. 47, 3376 ayn.

Omnwucanue UMeEIoIerocs 000py0BaHUS:

- Kommuiext cnennanu3upoBanHoi yueOHoM Meben;

- PaGouee mecTo mpemnogaBaTels.

[IporpammHoe obecnieueHue:

- 7-Zip;

- Adobe Acrobat Reader;

- Far Manager;

- Google Chrome;

- LibreOffice;

- Microsoft Windows;

- Mozilla Firefox;

- Mozilla Thunderbird;

- PDF-XChange Viewer;

- PDFCreator;

- PTC Mathcad 15;

- Qt Framework (Open Source);

- Qucs;

- Scilab;

- WinDjView;

- XnView;

8.5. MaTepI/IaJ'II)HO-TeXHI/I'-IeCKOC U IIporpaMmMHoe odecneyeHue IJ1s1 CAMOCTOATEILHOM paﬁoTI)I

Jnst camocTOATENbHONU pabOThl HCIIOIB3YIOTCS yUeOHbIE ayIUTOpUH (KOMIBIOTEPHBIC KJIACCHI),
PacCIIOJIOKEHHBIE TIO apecam:

- 634050, Tomckast o6macts, r. Tomck, Jlennna npocnexr, 1. 40, 233 ayn.;

- 634045, Tomckas o6macts, . ToMck, yi. KpacHoapmeiickas, 1. 146, 201 ayn.;

- 634034, Tomckast o6macts, r. Tomck, Bepmuauna ynuna, a. 47, 126 ayn.;

- 634034, Tomckas o6nacts, r. Tomck, Bepmmnauna ynuna, a. 74, 207 aya.

Ornrcanne UMEIOIIETOCs 000Py10BaHMUS:

- yueOHast MeOeb;
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- KOMIIBIOTEPHI;

- KOMITBIOTEPHI MOAKIIOYEHBI K ceTH «HTepHEeT» M 00ecrneunBaloT AOCTYN B JJICKTPOHHYIO
nH(popmanmoHHo-00pazoBaTenbHy0 cpeny TYCYPa.

[lepeyeHp mporpaMMHOTO 0OECTICUCHUS:

- Microsoft Windows;

- OpenOffice;

- Kaspersky Endpoint Security 10 mns Windows;

- 7-Zip;

- Google Chrome.

8.6. MaTepuajJibHO-TeXHHYECKOE o0ecrevyeHne TUCIMTILTAHBI IS JIUI] C OTPAHUYEeHHBIMH
BO3MOKHOCTSIMH 3710POBbsI 1 HHBAJIM/IOB

OcBoeHue AMCHUIUIMHBI JIMIAMH ¢ OTPAHUYCHHBIMH BO3MOKHOCTSIMHU 3/10POBbSI M MHBAIHIAMHU
OCYILIECTBIISICTCS C UCTIOJIb30BAaHUEM CPEJCTB 0OYUEHUS OOILEro 1 CHelHuaIbHOI0 Ha3HAYCHHUS.

[Ipu 3aHATHSAX ¢ 00YYAIOIIMMUCS C HAPYWIEHHSAMH CJYyXa MPEeIyCMOTPEHO HCIIOJIb30BAHUE
3BYKOYCHUJIMBAIOIIEH ammaparypbl, MyJIbTUMEIUUHBIX CPEACTB M JIPYTUX TEXHUUYECKHX CPEICTB
npuema/mepenaun yueOHoi HHGOpMaluu B TOCTYIHBIX (opMax, MOOUIBHOM CUCTEMBI IPEToAaBaHus
U1 00y4aloUUXCcs C MHBAJIUAHOCTHIO, MOPTATUBHON MHAYKIIMOHHONW CHCTEMbI. YueOHast ayaAuTopHs, B
KOTOPO# 3aHUMAIOTCA 00ydJaromuecs ¢ HapylUIeHHEeM cliyXa, 000pyJA0BaHa KOMIIBIOTEPHON TEXHUKOH,
ayIMOTEXHUKOHU, BUJCOTEXHUKOU, dJICKTPOHHOU TOCKOH, MYJIbTUMEIUUHON CUCTEMOM.

[Ipu 3aHATHAX ¢ O0YYAIOMIMMHUCS C HAPYIIEHUSIMH 3PeHHs MPETyCMOTPEHO HCIOJIb30BaHHE B
JEKIMOHHBIX U YYEOHBIX ayJUTOPUSIX BO3MOXKHOCTH MPOCMOTPA YJaJeHHBIX OOBEKTOB (Hampumep,
TEKCTa Ha JOCKE WJIM cllaiila Ha dKpaHe) MPH MOMOIIM BUACOYBEIUUYUTEIEH 111 KOM(POPTHOTO
IPOCMOTpA.

[Ipu 3aHATHAX ¢ OOy4YarOUIMMHUCS C HAPYUWIEHHUSIMH ONOPHO-IBUIaTeJbHOI0 ammapara
UCIIOJIB3YIOTCS aJbTEPHATUBHBIEC YCTPOMCTBA BBOAA MH(MOPMALUU M APYrHe TEXHUYECKHE CPEICTBA
npuema/nepenayn yueOHoil nHGopmaIuu B JOCTYIHBIX (opMax, MOOMIBHOM cUCTEMbI 00y4YeHUS IS
JIIOJeH ¢ MHBAJUIHOCTBIO.

9. OneHovnblie MaTepHuaJbl U METOAUIECCKUE PEKOMCHAALIMMA 110 OPraHU3aAllMU U3YICHUSA
JAUCHHUIIIMHBI

9.1. Conep:xanue OLEHOYHBIX MATEPHUAJIOB 1JIA TEKYLIEr0 KOHTPOJISI
U MPOMEKYTOYHOI aTTecTalNu

Jlnst oueHKu cTeneHu chOPMUPOBAHHOCTH M YPOBHSI OCBOCHHS 3aKPETUICHHBIX 32 AUCIUIIIUHOMN
KOMITETEHITNI UCIIONB3YIOTCS OIICHOYHBIE MaTepualbl, MpeCcTaBlIeHHbIe B Tabnue 9.1.
Tabmuia 9.1 — ®opMbI KOHTPOJISL U OLIEHOYHBIE MaTEPHAIIBI

Hassammi paspeinos (tem) PopwmHpyemie ®opmebl koHTpOJs | OnieHounbie MaTepuansl (OM)
JUCIUTUIAHBI KOMIIETEHIINH
1 O6ue Bonpockl OIIK-3, OIIK-5 |TectupoBaHnue IIpuMepHBIil IepeyeHb
UH(POPMATUKH TECTOBBIX 3aJaHUI
OK3aMeH [lepeueHp 7K3aMEHALIMOHHBIX
BOIIPOCOB
2 Moaenu pelieHus OIIK-3, OIIK-5 |TectupoBaHue [IpuMepHBIi TEpeUeHb
(bYHKIIMOHATIBHBIX U TECTOBBIX 3a/IaHUN
BBIYHCIIATCIBHBIX 3a/1a4 DK3aMeH [Iepeuens 3K3aMEHALMOHHBIX
BOIIPOCOB
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3 SA3bIKM U CUCTEMBI OIIK-3, OIIK-5 |3amura otuera o |IIpumepHbIit IepedeHb

[IPOrpaMMUPOBAHMUS nabopaTopHOi BOIIPOCOB ISl 3aILUTHI
pabore 1a00paTOpHBIX PadoOT
JlaGopaTopHas Tembl mabopaTopHBIX paboT
pabora
TectupoBanue IIpuMepHBIi IepeyeHb
TECTOBBIX 3a/laHUN
OK3aMeH [lepeueHp 7K3aMEHALIMOHHBIX
BOIIPOCOB
OtueT no Tembl 1abopaTopHBIX paboT
nabopaTopHOH
pabote
4 SI3BIKU ¥ CUCTEMBI OIIK-3, OIIK-5 |3amuTa otuera no |lIpumepHblii nepedeHb
IIPOrPaMMHUPOBAHMUS nabopaTopHOi BOIIPOCOB ISl 3AIUTHI
pabote 1a00paTOpHBIX paboT
3amuTa otdyera mo |IIpumepHslii nepedeHb
MPAKTHYECKOMY BOIPOCOB /ISl 3AIIUTHI
3aHITHIO NPAKTUYECKUX 3aHATUI
Ortuer no KypcoBoii |[IpuMepHbIil nepedeHb
pabore TEMAaTHUK KypPCOBBIX pabOT
JlaGopatopHas Tembl 1abopaTOpHBIX paboOT
pabota
TecTtupoBanue [IpumepHBIil nepeueHb
TECTOBBIX 3aJaHUI
DK3aMeH [TepeueHs 3K3aMeHAIMOHHBIX
BOIPOCOB
Oruer 1o Tembl m1abopaTOpHBIX paboT
nabopaTopHOi
pabote
Otuer o TeMbl NpakKTUYECKUX 3aHATHN
MPAKTHYECKOMY
3aHITHIO
(cemuHapy)
5 OnepaluroOHHbIE CUCTEMBI, OIIK-3, OIIK-5 |Ortuer no xkypcoBo#i | [ IpumepHbIii nepedeHb
0a3bl JaHHBIX U JIOKAIBHBIE CETH pabote TEMaTHK KypCOBBIX paboT
TectupoBanue [IpuMepHBIil IepeyeHb
TECTOBBIX 3aJaHUN
DK3aMeH [Iepeuenb 7K3aMEHALIMOHHBIX
BOIIPOCOB

Hlkana oneHku cHOPMUPOBAHHOCTU OTIEIBHBIX IUIAHUPYEMBIX PE3yJIbTaTOB OO0y4YeHHUS IO
JTMCLUUIUIMHE TIpHBeneHa B Tabnuie 9.2.
Tabnuna 9.2 — lllkana oueHku cOPMUPOBAHHOCTHU IUIAHUPYEMBIX PE3yJIbTATOB OOYyUECHHS IO

JUCLIUIIIIMHE
dopmynrpoBKa TpeOOBaHUH K cTeneHH c(hOPMUPOBAHHOCTH
Onenka Bbamel 3a OM IUTAHUPYEMBIX PE3yIbTaTOB 00yUEHUs
3HaTh | yMETh | BJIa/IETh
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2 <60% ot OTCYTCTBHE 3HAHUU OTCYTCTBHUE OTCYTCTBHE
(HEYIOBIIETBOPUTEIIBHO ) | MAKCUMATHHOMU | HITH ()parMeHTApHBIC YMEHHUH HITH HaBBIKOB HMJIN
CYMMBI 0aJUIOB 3HAHUS YaCTUYIHO (dbparMeHTapHbIE
OCBOCHHOE MIPUMCHCHHE
YMCHHE HaBBIKOB
3 ot 60% 1o o01ue, HO He B IIEJIOM YCHENTHO, B IIEJIOM
(YZIOBIIETBOPUTEIHHO) 69% ot CTPYKTYPUPOBAaHHbIE HO HE YCIIEIIHOE, HO HE
MaKCUMaJIbHOMN 3HAHUS CHCTEMAaTHYECKH | CHCTEMaTUYECKOe
CyMMBI 0aJIIOB OCYIIECTBIISIEMOE MpUMEHEHNE
yMeHHe HaBBIKOB
4 (xoporio) ot 70% no c(hOpMHUPOBAHHEIE, B 1I€JIOM B IICJIOM
89% ot HO coJiepKaliue yCHEUIHOE, HO yCHEUIHOE, HO
MaKCUMaJIbHOM OTJICTIbHBIC coJieprKaIie coJieprKaIue
CyMMBI 0ayuioB | mpoOIeMbl 3HAHUS OTJICIIbHBIC OT/ICIIbHBIC
poOeIbl yMeHue poOeIbI
MPUMEHEHHE
HaBBIKOB
5 (OTIMYHO) >90% ot c(hOpMHUPOBaHHEIE | CHOPMUPOBAHHOE YCHENTHOE U
MaKCHUMaJIbHOM | CHCTEMAaTHYCCKHE YMCHHE CHCTEMAaTHYECKOE
CYMMBI 0aJIOB 3HAHUS MIPUMCHCHHE
HAaBBIKOB

[Ikana KOMIUIEKCHOH OLIeHKH C(hOPMHUPOBAHHOCTH KOMIIETEHIINI TIpuBeieHa B Tabmuie 9.3.
Tabmuia 9.3 — Illkana KOMIJIEKCHOM OIIEHKH C(OPMUPOBAHHOCTH KOMITETEHITUI

OrneHka

®opmynupoBKa TpeOOBaHUM K CTETIEHU KOMIIETECHIINH

2
(HEyAOBIETBOPUTEIILHO)

He nmeeT He0OXOAMMBIX MPEACTABICHUI O IPOBEPSEMOM MaTepHae

170071

3HaTh Ha ypPOBHE OPMEHTHPOBAHMS, ITpeicTaBieHnt. OOyyaronuiics 3HaeT
OCHOBHBIC NPU3HAKU UM TEPMUHBI U3y4aE€MOI0 3JIEMEHTA COACPIKAHUS, UX
OTHECEHHOCTb K OIIPE/ICTICHHON HayKe, OTPACIH WiIK 00BEKTaM, y3HAeT B
TEKCTaxX, M300paKEHUAX WIM CXEMaX U 3HAET, K KAKUM HCTOYHUKAM HY>KHO
oOpamiarbes s 0oJiee eTaabHOrO €ro YCBOCHHUS.

3 3HaTh U YMETh HA PeNPOAYKTHUBHOM ypoBHe. O0yyaronuxcs 3HaeT
(YZIOBIIETBOPUTENBHO) |M3YUYEHHBIHN 3JIEMEHT CO/IEpP KaHUSI PEIPOAYKTUBHO: IPOU3BOIBHO
BOCIPOU3BOAMT CBOU 3HAHUS YCTHO, MUCbMEHHO WM B IEMOHCTPUPYEMBIX
JIEUCTBHSIX.
4 (xopo11o) 3HaTh, yMETh, BIAIECTh HA AHAJMTHYECKOM ypOBHE. 3Has Ha

PEIPOAYKTHBHOM YPOBHC, YKA3bIBATh HA OCOOEHHOCTH M B3aUMOCBS3H
HN3Y4YCHHBIX O6’beKTOB, Ha UX JOCTOMHCTBA, OIpaHUYCHUA, UCTOPUIO U
MCPCICKTHUBLI pa3BUTHUA U 0COOEHHOCTH JJIA Pa3HbIX 00BEKTOB YCBOCHUSI.

5 (OTJIMYHO)

3HaTh, yMETb, BIAJICTh HA CHCTeMHOM ypoBHe. OOyuaromuiics 3HaeT
W3YYEHHBIHN 2JIEMEHT COEP KAHUSI CUCTEMHO, IPOM3BOJIBHO U 10Ka3aTEIbHO
BOCIIPOM3BOAMT CBOY 3HAHUS YCTHO, IMCBMEHHO WM B IEMOHCTPUPYEMBIX
JNENCTBUSAX, YUUTHIBAsI U YKA3bIBasl CBSA3HM U 3aBUCUMOCTH MEKIY ITUM
AJIEMEHTOM U JPYTMMHU JIEMEHTAMU COJAEPKaHUS AUCLHUILIMHBI, €T0
3HaYUMOCTb B COJIEP>KAHUU JUCLUILINHBL.

9.1.1. IlpuMepHBIii IepeYeHb TeCTOBBIX 32/1aHUI

1. Bribepure Hanbomnee TouHOe omnpeaenenue nouatus « Mupopmammsy:
1) 3aperucTpupOBaHHbIE CUTHAIIBI
2) IpOIYKT B3aMMOACUCTBUS TAHHBIX U aJIEKBATHBIX UM METO/I0B
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3) COBOKYITHOCTb JJaHHBIX, KOTOPbIE MOTYT ObITh YCBOEHBI U IPe0Opa30BaHbl B 3HAHUS
4) cioco6 mpeoOpa3oBaHuUs JaHHBIX B U3BECTHBIC TIOHATHS

2. Kakoe KOJM4eCTBO CUMBOJIOB KOJIUPYETCS 1eIbIMU yuciamMu B Tabmuie ASCII?
1) 128
2)8
3) 65536
4) 256

3. Kakue ¢pyHKIIMM BBITIOJIHSAET YUIICET B COCTABE allllapaTHOro oOecrneueHus: Kommnborepa?
1) monroBpeMeHHOE XpaHEHUE OOJBITNX 00HEMOB TAHHBIX U MPOTPAMM
2) BBIIIOJTHEHHE OCHOBHOT'O 00beMa MaTeMAaTUYECKUX U JIOTHUECKHUX OTepaliuii
3) ynpaBienue paboToli BHYTPEHHUX YCTPOUCTB KOMIIBIOTEpA
4) BpeMeHHOE XpaHEHHUE TaHHBIX, KOTJ]a KOMITbIOTEP BKIIIOUEH

4. K kakomy kiaccy nporpammuoro ooecneuenus (I10) ornocutcs BIOS?
1) 6azoBoe [10
2) cuctemuoe [10
3) cayxe6noe 10
4) npuxmnannoe [10

5. TouHo ompeneeHHOE OMUCAaHUE CIIOCO0a penIeHus 3a7aud B BUJIEe KOHEUYHOU (10 BPEMEHU)
IIOCJIEI0BATEIbHOCTH IEUCTBUI Ha3bIBACTCA. ..
1) mporpammoit
2) A3bIKOM IPOTPaMMUPOBAHUS
3) mpoTOKOJIOM
4) anropuTMOM

6. CpenctBo nepeBojia UCXOAHOTO KOJIa MPOrpaMMBbl B MAIIMHHBIN — 3TO ...
1) komMmunIATOP
2) mpernporieccop
3) uaTEepIpETaTOp
4) oTnaguuK

7. S3pik mporpammupoBanus (SI1), opueHTUpOBaHHBIH Ha KOHKPETHBIM THI IpoIeccopa u
YUYUTHIBAIOMIUN €ro 0COOEHHOCTU (omepaTophl si3blKa OIU3KM K MAUIMHHOMY KOIY U
OpUEHTUPOBAaHbl HA KOHKPETHbIE KOMaHbl MpoIleccopa) Ha3bIBACTCH. ..
1) kommunmupyembim A€
2) AIl Hu3KOTO YpOBHSA
3) 11 BeICOKOTO YPOBHS
4) uateprpetrupyembiM SAl1

8. YkaxuTe NpaBUIbHYI0O HCTOPUYECKYIO TMOCIEA0BAaTEIbHOCTh pPa3BUTHUSA MNapagurm
IPOrPaMMUPOBAHHUS
1) 00BbEKTHO-OPUEHTUPOBAHHOE - AITOPUTMHYECKOE - (DYHKIIMOHAIbHOE (TIPOIEypHOE)
2) pyHKIIMOHANBHOE (TTPOLIETYPHOE) - AITOPUTMUYECKOE - 00 BEKTHO-OPUEHTUPOBAHHOE
3) dyukmoHanbHOE (TPOIEYPHOE) - 00BEKTHO-OPUECHTUPOBAHHOE - AJITOPUTMHYECKOE
4) anropuTMHUIECKOE - (YHKIIMOHATBHOE (MPOIEAYPHOE) - 00BEKTHO-OPHEHTHPOBAHHOE

9. OcCHOBHBIE MOHATHS 00BEKTHO-OPUEHTUPOBAHHOT'O TPOIPAMMHUPOBAHHUS
1) 0OBEKTHI U KJTaCChI
2) hyHKIIMU ¥ TIPOIIE Ty phI
3) IMKJIBI 1 MaCCUBBI
4) CTPYKTYpBI U IIEpEUUCTICHUS

10. Kakoe cmyxeOHOe clIOBO (M3 MPUBEACHHOTO CIHcKa) B sA3bike C++ mcmonb3yeTcs st
00BSBIICHUS 1IETOUYNCIICHHBIX TEPEMEHHBIX?
1) double
2) float
3) char
4) long double
11. Kakoe ciykeOHO€ clI0BO B si3bike C++ HCTIOJIB3YETCS B 3aIIMCH OMEpaTopa MUKJIa ¢ KOHCUYHBIM

YHCIJIOM MMOBTOPEHMIT?
1)if
2) while
3)do
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4) for
12. O6bwsaBieH maccus: int arr[10];
HeoOxoaumMo NmpuCBOUTH MOCIAEAHEMY 3JEMEHTY AaHHOTO MaccuBa yucio 5. Kakas u3
MPUBEACHHBIX 3aMKCced BepHA?
1) arr[10]=5;
2) int arr[10]=5;
3) arr[9]=5;
4) int arr[9]=5;
13. OOBsBICHA CTPYKTYpA:
struct Apple
{
double diameter
short color;
char taste;
§
Heo6xomumo co3nate s610K0 nuametpom 8,5 cm. Kakast u3 npuBeeHHbBIX 3anuceil 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;
14. N3yuure kox:
int arr[5] = {4,2,5,6,1};
int *uk;
uk=arr;
uk+=2;
cout<<*uk;
Urto Oyner BBIBEIEHO Ha dKpaH?
1)4
2) 0xdef768
3)5
4)2
15. Heob6xonumo co3aaTh GYHKIHUIO, MPUHUMAIONMYIO B Ka4€CTBE apryMEHTOB IIEJIOYHCICHHYO
MEPEMEHHYIO U MAaCCHB JAPOOHBIX YHCEJI M BO3BPAIIAIOIIYI0 CUMBOJBHYIO MEPEMEHHYIO B
KadecTBE pe3yJbTara.
Bri6epute Hanboee moaxoasmuii MpOTOTUIT TaKOH (yHKITHH
1) double func(int, char);
2) char func(short, float*);
3) void func(double, char*);
4) void func(long, double*);
16. Kakoii (hopmysioit MOKHO omHcaTh OTHOIICHUS HACJICTOBAHMS MEX Ty KilaccaMu?
1) has-a
2) is-like-a
3)is-a
4) uses-a
17. DneMeHTHI KJlacca, JOCTYIMHBIE TOJBKO 3K3EMIUISIpaM JAHHOTO Kjacca, a TaKKe KJlaccaM-
HaCJICAHUKaM, TIPH OMMMCAHKUH JIAHHOTO KJIacca MOMENIAIOTCS B pa3ied. ..
1) public
2) private
3) protected
4) signals:
18. Omnmcan knacc:
class MyClass

{
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33
Bri6epute U3 crrcka npaBUiIbHYIO 3alKCh MPOTOTHIIA JECTPYKTOpa JAaHHOTO Kiacca
1) MyClass();
2) MyClass ~MyClass(int);
3) void ~MyClass();
4) ~MyClass();
19. Kaxkoii onepatop ucnonb3yercs B Qt 111 yCTAaHOBICHUS CBSI3€H MEXIy CUTHAJaMH U CJIOTaMH
00BbeKTOB, MPOU3BOIHBIX OT QObject?
1) link(...);
2) comm(...);
3) connect(...);
4) emit(...);
20. Kak Ha3pIiBaeTCsl IeMEHT rpaduuecKoro Mojab30BaTebCKOro HHTEepdeiica (KHOMTKa, clanaep,
TEKCTOBasi METKa U T.J.) B cpeae Qt?
1) ramker
2) BUJKET
3) neiicTBue
4) crot

9.1.2. IlepeyeHb IK3aMeHANMOHHBIX BONIPOCOB

1. JlaliTe omnpeaereHHe TMOHATHIM «IporpaMMay, «HIpOrpaMMHUpPOBAHHUE)», «A3BIK
NporpaMMUpoOBaHusa». UYTo Takoe «anroputMm»? S3bIKM MPOrpaMMHUPOBAHUSA BBICOKOTO M
HU3KOTO ypOoBHEW. UeM OHU OTJIMYAIOTCS, IPUBEIUTE IPUMEPHIL.

2. JlaifTe ornpeaesieHHe KOMIWISTOPY U UHTEPIPETATOPY UCXOAHBIX KOJAOB MPOTPAMM.

Yro Takoe 3arosoBouHbIe (haiinel wnK ¢Gaiiasl BKIOYeHUs. s yero npegHazHadeHb! Gaiibl

BKJIFOUCHUSI UM 3aroyioBouHbie (ainel? J[ns yero HyxeH mpempoieccop? Uto nmenaer

CIeyIolasi IMPEKTHUBA IPENPOLIECCOpa:

#include <iostream>

O0bexTHI cin, cout. Haznauenue, mpaBuiia NCTIOIH30BAHUS, 3AITHCH.

4. Obnacth uMeH. HazHadueHne 1 BO3MOXKHOCTH. UTO JelaeT CciaeayIofil oneparop:
using namespace std;

Jns1 yero npeaHa3HaueHa CAEAYIONIast 3aMuCh:
int main()

(O8]

5. UYro B sa3bike C++ HazpiBaeTcs onepaTopom? Ilepeunciure npaBuia cCOCTaBlIEHUs IPOrpamMM Ha
s3bike C++. [TopsioK BBIMONHEHUSI ONIEpaTOPOB, MpaBuiIa GOPMATUPOBAHUS KOJIA TPOrPAMMBI.
OnumuMre npaBuiia 3alyucy NEPEMEHHBIX B s13bike C++.

6. Ha3zoBuTe OCHOBHBIC TUIBI L[EIOUYUCICHHBIX NaHHBIX B si3bike C++. [louemy B si3pike C++
HECKOJbKO THUIIOB I[€JIOYHUCIECHHBIX HaHHBIX? YmKcla ¢ miIaBalomeld TOYKOH. 3aMuch YUCET C
I1aBaroled Touko. HazoBuTe TUIBI JaHHBIX C INIaBalomieil TOUkoil. TOYHOCTH THUIIOB JAHHBIX
¢ myaBarolei 3ansatoil. [louemy npu pacuerax HEOOXOAUMO €€ YUUTHIBATH?

7. Tun nansbix char. Haznauenue, npaBuia 3anucu, 0coOOeHHOCTH. Kak ¢ MOMOIIBIO MpOorpaMmbl
C++ naiitu, kKakoMy cuMBOIy cooTBeTcTBYeT Kog ASCII 88?

8. Omnepatopsl C++. OnepaTopsl 00BSBICHHS U MPUCBAUBAHUS. UTO BBIMOIHIET KaXKIbI U3 HUX?
Apudmerndeckue onepanuu B a3pike C++, 3anuch, IpUOPUTETH. Pa3HOBUIHOCTH omepanuii
JIEJIEHUs Ul pa3HbIX TUIOB JaHHBIX. Onepanys 1elIeHHs 10 MOIYJIIO.

9. Jlormueckue omnepanuu B a3bike C++, 3anuch, npuoputeTsl. Tun ganusix bool. Jlns yero on
ucrnonb3yerca? Onuimure onepatopsl Hukia B s3bike C++. (CHHTAaKCUC, MPUHIUIT PabOTHI,
npuMepsbl). OnuimuTe onepatopsl yciaoBus B si3bike C++. (CHMHTaKCUC, TPUHIHUN PadOTHI,
IIPUMEpHI)

10. [laiiTe onpeneneHune npou3BOIHOMY (IIOJIB30BATENILCKOMY) TUIY JaHHBIX. JlaliTe onpeneneHue
TUIIAM: MacCUB, CTPOKa, CTpyKTypa. Onummure npasuia MHALAAIN3AlUU MaccuBa B s13bike C++.
C xakoro Homepa HauMHaeTcs UHIeKcanus B MaccuBax? Kak cOOTHOCATCS MHIEKC MOCIIEAHETO
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1.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.
23.

24.

25.
26.
27.
28.
29.
30.
31.
32.
33.
34.
35.
36.
37.
38.
39.
40.
41.
42.

AIIEMEHTa U pa3Mep MaccuBa?

JaiiTe ompeneneHne MPOU3BOJHOMY THINY HAaHHBIX «CTpyKTypa». [IpuBenute npumep
oOparieHus K MojasiM CTPYKTYphL. Mcrnonas3yiTe CTPYKTYpY, ONUCHIBAIOUTYI0O paOOTHIKA KaKOM-
nu6o xomnanuu. OHa NOJKHA cojepKaTh MHPOPMAIUMIO O €ro UMEHH, BO3pacTe, CeMEHHOM
TIOJIOKEHUH (COCTOUT B OpaKe WM HET), POCT (B MeTpax).

[aiite ompeneneHue TUMy «yKasaTedaby». [ XpaHeHHs KakoW MMEHHO WHMOpMamuu
npenHa3zHadyeH nanHbeiil Tun? IlpuBeaure mpumepsl. Kakum o0pa3om, MCMONIB3ysI CHHTAKCUC
C++, MOXHO y3HaTh ajpec 00JIaCTH MaMsTH, BBIICICHHON NI 1EIOYNCICHHON MepeMEeHHOM
var? Kak Ha3bIBaeTCsl JaHHas onepaus?

Kakne omepamuu ompeaeneHbl A «ykaszareiaei»? OnumuTe, KakuM 00pa3oM MOKHO
00pabaThIBaTh MACCHUBBI IAHHBIX, UCTIOIb3YS «yKa3aTeIm».

Kakum oOpa3oMm BO3MOXKHO BbIJeieHHE UM OcBOOoxaeHue mamsitu B C++ B mpolecce
BBINMOJIHEHUST TporpamMmbl? [lpuBeaute nmpumep oObsBIEHUS (JIMCTUHT) TUHAMHYECKOTO
MaccuBa JIPOOHBIX YHUCE.

OnummTe npaBuia co3ganus GyHkuuu (mpoueaypsl). [IpuBenure npaBuia 3amucu MPOTOTUIA
byunkuuu. JlaiiTe mosicHeHHs], UYTO O3HAYAeT Ka)kJas cocTaBisiomas npotoruna. [Ipusenure
INpUMEpP: HANUIIWUTE JUCTUHT (YHKIUH, BO3BpAILAIONIEH MPOU3BOJIBHYIO LIENYIO CTEHEHb
JIPOOHOTO YHCIIA.

Oynkuun C++. OyHKIMY, BO3BpalllalolIMe Pe3yJbTaT U HE BO3Bpalaromue ero. Haznauenue,
CHUHTaKCHUC, OCHOBHbIE OTIANYHUs. UTO COAEPKUTCA B 3arojJoBOYHBIX (ainax «.h» u daitmax
HCXOJIHBIX TEKCTOB «.cpp»? Kakum 006pa3oM MOKHO MCTIOJIb30BaTh JIBa 3THX TUTIA (HaioB?
Haiite onpenenenue nmoustusim: OOII, knacc, 00bexT. Kakumu SIBISIOTCS OTHOIICHUS MEXTY
00beKTOM U Ki1accoM? OnumuTte o0y CTPYKTYpy Kiacca. OOmeI0CTyTHBIA U TPUBATHBIN
pas3zensl Kiacca.

OyHKIUU-IJIEMEHTHl KJjlacca. Bcrtpoenneie mertonsl. Juama3zon poctyma. OnumuTte
B3aMMO/IeIiCTBIE (PYHKIMI-JIEMEHTOB Kjlacca ¢ 3JIEMEHTaMH Pa3HbIX pa3zelioB Kiacca.
JlecTpyKTOpbl U KOHCTPYKTOpPHI KiaccoB. Omnpenenenue. Korja BbI3bIBAIOTCS KOHCTPYKTOPBI
kiacca? Korza BeI3bIBalOTCA 1€CTPYKTOPHI Kitacca? MOKHO JIM MCMOJb30BaTh UMEHA 3JIEMEHTOB
KJlacca B Ka4eCTBE apryMEHTOB KOHCTPYKTOpa?

Onumure sBHBI U HEABHBIH CrOCOO MHUIMATHM3AIUU OOBEKTAa C HCIOJb30BAHUEM
KOHCTpyKTOpa. [IpuBenuTe npu-mep KOHCTPYKTOpa CO Crenu(pUKaTOpOM new.

Oco0eHHOCTH NMPUMEHEHUs KOHCTPYKTOPOB OT JPYTUX METOA0B Kiacca. YTo Takoe
KOHCTPYKTOp, ONIPeAeICHHBINA 0 YMOTYAHUIO, U KaKYIO MOJIb3Y IPUHOCUT €ro Hajauuue?

YTo npoucXoAuT KOria Bbl IPUCBAUBAETE OJUH OOBEKT IPYroMy OOBEKTY TOTrO e Kiacca?
[Teperpyska omepanuii. Bun omepatoproir pyHkmuu. OrpaHUYEeHHUS TPHU BBHITOJHECHUHU
Meperpy3Ku oneparuu.

Buasl u HazHaueHUe OpYyKECTBEHHBIX CTPYKTYp. Co3gaHue NpYKECTBEHHBIX KOHCTPYKIIHM.
Kaxumu npaBamu f10-cTyna o0nagaeT ApyKecTBeHHas! PYHKIIHS?

[lepeuncnure OCHOBHbIE IPUHIUIBI O0BEKTHON MOJAEIH.

JlaiiTe onpeniesieHUE MOHITHIO «a0CTPaKIIHS.

[aiiTe onpeneneHne NOHATUIO «MHKATICYJISIIUS.

[aiite onpeneneHre NOHATHIO KMOIYJIbHOCTBY.

[aiite onpeneneHne NOHATHIO KHEPAPXHUSI».

[aiite onpeneneHne NOHATUIO «TUITU3AIUS.

[aiiTe onpeneneHre NOHATHIO «IapajluieIu3M».

[aiite onpeneneHne NOHATHIO COXPAHIEMOCTh.

JaiiTe onpeiesieHUE MOHITHIO «OOBEKTY.

CocTosiHUE U TIOBEJIEHUE OOBEKTOB.

Knaccudukammst MeTo10B 00bEKTOB.

Omnumure XU3HEHHBIA MK 00BEKTA.

[TepeunciuTe TUTIBI OTHOIIIEHUH MEXIY 0ObEKTaMHU.

[aiite onpeneneHne NOHATHIO «KITAcey.

Onumure CTPyKTypy Kiacca.

Uro Takoe abcTpakTHbIi kinacc? Knacc-unrepdeiic? Knacc-yrunura?

[lepeuncnute TUIIBI OTHOLICHUI MEXKIY KJIaCCaMHU.

OO0nekTHO-OopueHTHpoBaHHbIN nu3aiiH (OO/]). [aiite onpeneneHue u MepeurncinTe OCHOBHBIE
3agaun OO/I.
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56.
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60.

[Tpuntun equacTBeHHOCTH abcTpakiuu B OO/I.

[Tpuniun naBepcuu 3aBucumoctu B OO/,

[Tpunmun demerepa B OO/I.

[Tpuniun noactanoBku Jluckosoit B OO/,

[Tpunnun pa3znenenus uatepdeiico 8 OO/,

[Tpunimn anukanyHoCcTH 3aBucumocteit B OO/,

Hatite onpenenenue rpaguaeckoMy mosib30BaTesibckoMy uHTepdeiicy mporpammser (GUI). 50.
bubnuoteka Qt. Kitacc QApplication.

but6moreka Qt. Bumkersl. Kitaccer QLabel, QPushButton.

bubnuoteka Qt. Kitacc QApplication.

bubnuoteka Qt. KommonoBka BumkeToB. MeHeKephl KOMITOHOBKH.

bubnmuoteka Qt. lnanorossie okaa. Kimacc QDialog.

bubnumorexka Qt. TexHOIOTHS CUTHAJOB M CIOTOB. [IpWHIMII, CHHTaKCUC, MPUMEP
UCIOJIb30BaHUS.

bubnuoteka Qt. ['maBHOE okHO porpammel. Kitacc QMainWindow. LleHTpanbHBIN BUIKET.
bubnuoteka Qt. ['maBHOE okHO Tporpammel. Kitaccsr QMenu, QAction.

bubaunorexa Qt. 'maBHOE OKHO mporpammbl. [laHeaTn MHCTPYMEHTOB, KOHTEKCTHBIE MEHIO,
CTaTYCHBIE CTPOKH.

bu6mmoreka Qt. Co3maHue moiab30BaTEILCKUX BUIKETOB.

Uucnennsie MeTOIbl. METO/IbI pEIICHUS CUCTEM JIMHEHHBIX ypaBHeHU. Meton ["aycca. Metox
I'aycca-Xopnana.

UucneHnuble MeTOIbl. MeTOBl PEIIEHUS] CUCTEM JIMHEHHBIX yYpaBHEHHHA. MeToJ MpOCThIX
WTEpaLnii.

3amaun 1 penieHus Ha sk3amene (11 cemectp):

1.

Co3zpnaiite kiacc Symbol. EquHCTBEHHBIM CKPBITHIM (MPUBATHBIM) 2JIEMEHTOM Kjlacca OyneT
CUMBOJIbHAS TiepeMeHHasi. Co3gaiTe MeTO/, KOTOPBIM CUUTHIBAET C KJIABUATYPhl 3HAUCHUE ITOU
CUMBOJIbHOU mepeMeHHo#. Co3aaiiTe MeTo, KOTOPbIi BRIBOAUT Ha 3KpaH koa ASCII sToi
CUMBOJILHOU mepeMeHHOU. [Ipommmtoctpupyiite paboTy METOIOB Kjacca B OCHOBHOM
porpaMme.

. Co3naiite ximacc A progr (apudmermueckas mporpeccus). CKpbITBIMU (IIPUBATHBIMH)

aJIeMEeHTaMu Kjacca OyIyT:

IpoOHast mepeMeHHast, ABJIAIOIIAsACs NIEPBHIM WIEHOM IIPOTPECCUU;

IpoOHast mepeMeHHast, ABJISIONIAsAC Pa3HOCThIO IPOTPECCUN;

LeJI0YKCIIeHHas IepeMeHHas, coepaliiee KOJIMYECTBO WICHOB IPOrPECcCui;

MaccHUB APOOHBIX YHCEN, COAEpPKAIIUN BCE YJICHBI TPOrPECCUU.

Co3paiiTe BCTPOCHHBIM METOJ, KOTOPBIM 3aMOJHSIET MAacCCHUB YiIC€HAMHU apuPpMETHIECKOM
MPOrpeccuu, B 3aBUCUMOCTH OT MEPBOro 4jieHa, pa3HOCTU U HEOOXOJMMOTO KOJHUYECTBa
yieHoB. Co3maliTe KOHCTPYKTOpP Kjacca, KOTOPbIM B SIBHOM BUJAE WHUIHMAIU3UPYET
apudmerndeckyro mnporpeccuto. CosngaiiTe MeTOon, KOTOPBHIH BBIBOJAUT Ha dKpaH
apupMeTHUeCcKyr mnporpeccuro. [IpoummtocTpupyiite paboTy METOIOB Kjacca B OCHOBHOM
porpaMMe.

. Co3nmaiite kmacc G progr (reomerpuueckas mnporpeccus). CKpbITBIMH (MPUBATHBIMH)

aJIeMEeHTaMu Kjacca OyIyT:

IpoOHast mepeMeHHast, ABJISIOIIAsACS EPBHIM WIEHOM IIPOTPECCUU;

IpoOHast mepeMeHHasl, SBJIAIOIIAsACI YaCTHBIM MPOTPECCHH;

LeJI0YKCIIeHHas IepeMeHHas, coepxKaliee KOJIMYECTBO WICHOB IIPOrPeCcCui;

MaccHUB APOOHBIX YHCEN, COAEPKAIIUN BCE UJICHBI TPOIPECCUH.

Co3naliTe BCTPOEHHBIM METOJ, KOTOPBIM 3aMOJHSAET MAaCCHUB YJICHAMHU T€OMETPUUYECKOU
MIPOrPECCUU, B 3aBUCUMOCTHU OT MEPBOTr0 YIEHA, YACTHOTO U HEOOXOIMMOT0 KOJIMYECTBA YJICHOB.
Co3znaiiTe KOHCTPYKTOp KJlacca, KOTOPBIM B SBHOM BUJEC MHHUIUATU3UPYET apUPMETUUECKYIO
nporpeccuto. Co3maiiTe METO/l, KOTOPBIN BBHIBOJIUT HA dKpaH apu(PMETUUECKYIO MPOTPECCHUIO.
[IpowmmmocTpupyiite paboTy METO/IOB KJIacca B OCHOBHOM IIPOrpaMMme.

. Coznaiite kmacc Compare. DneMeHTaMu Kjiacca OynyT JIB€ LEJIIOYUCICHHBIC TIEPEMEHHBIE U

onHa yorndeckasa. Co3gaiTe BCTPOSHHBIM METOJ, KOTOPbIM CPAaBHUBAET JIBE LIEJIOYUCICHHBIE
NepeMeHHbIE U B JIOTUUECKYIO NMEPEMEHHYIO BO3BpallaeT «true», ecjiu 3HauyeHHe NepBoil
nepeMeHHOU Ooubllie 3HaYEHUsT BTOpoi U «false» B mpoTtuBHOM ciyuae. Co3gaiTe METOJ,
BBIBOJISIIIIMI Ha DKpaH pe3ysbTaT cpaBHeHUs. [IponmmocTpupyiite paboTy METO0B Kilacca B
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OCHOBHOM MporpamMme.

5. Cospnaiite kitacc Massive. D1eMeHTOM Kiiacca OyaeT MaccuB ApoOHBIX uncen. Co3maite MeTo,
KOTOPBIH MO3BOJISIET CYUTATh C KJIAaBUATYPhI 3JIEMEHTHI TaHHOTO MaccuBa. Co3paiite MeTos,
KOTOPBIM copTHpyeT ero mo yopiBaHuio. Co3maliTe METOM, KOTOPHIH BBIBOJUT Ha DKpaH
aMeMeHThI MaccuBa. [IponsurocTpupyiite paboTy METOZIOB Kjlacca B OCHOBHOM IporpamMMe.

6. Cozpnaiite kiacc Stroka. DiemeHTOM Kitacca OyneT CUMBOJIBHBIN MaccuB. Co3galTe MeTo,
KOTOPBIM MO3BOJISIET CYUTATh CTPOKY C KiaaBHaTyphl. Co3malTe METO/, PACCUMTHIBAIOIIUNA
KOJIMYECTBO CUMBOJIOB B cTpoke. [leperpy3ure onepanuio «<<» Takum o0pa3oM, 4TOObI BHIBOJ
CTPOKHM Ha KpaH CTajl BO3MOXHBIM IpU nomolu o0bekTa cout. [Iponmntoctpupyiite padborty
METOJIOB Kjlacca B OCHOBHOI porpamme.

7. Cosnaiite knacc D massive. DnemeHTaMu Kjacca OyayT 1IeJTOUYHMCIICHHAs IepeMeHHast, KOTopas
ompeensaeT pa3Mep MaccuBa (KOJTUYECTBO DJIEMEHTOB MacCUBa), 1 MAaCCUB JPOOHBIX YHCE.
Co3znaiite KOHCTPYKTOP, KOTOPBIN B IBHOM BUJ€ MHUIIMAIU3UPYET MAaCCUB 33JaHHOIO pa3Mepa.
Co3pnaiiTe MeTO, KOTOPBIM MO3BOJISET MEHATh pa3MEpP MACCUBA B MPOILECCE BHIMOJIHEHUSA
nporpammbl. Co3aiiTe METOZ, KOTOPBIM BBIBOIUT Ha 3KPAaH BCE AJIIEMEHTHl MacCHUBA.
[TpommocTpupyiite paboTy METOIOB KJjlacca B OCHOBHOM Iporpamme.

8. Cozpaiite kimacc Rules. DnemenTom kinacca Oyaer cUMBOJbHBIN MaccuB. Co3gaiTe METO,
MO3BOJISIIOIMUNA CYUTATh CTPOKY C KjiaBuaTyphl. Co3gaiTe METON, KOTOPBIA MPOBEPSET
COOTBETCTBHUE BBEJACHHOW CTPOKHU MpaBujiaM 3amucu ujaeHtudukatopo C++ u ciyuae
HECOOTBETCTBHUSI BBIBECTU Ha dKpaH Haamuch «Data is incorrect», a B ciydyae COOTBETCTBHS,
BEIBOIUT «OK». [Tpowmmoctpupyiite paboTy METOIOB KJlacca B OCHOBHOM IPOrpaMMe.

9. Cosznaiite knacc Quad eq(kBaapaTHOE ypaBHEHHE). DIEeMEHTaMH Kjacca OyayT TpH JpOOHBIE
MepeMEeHHbIE, CO-AepKaniue 3HadeHUs KodPPUIIMEeHTOB NMpH CTENMEHSIX X M JApoOHas
NepeMeHHas, CoJAepKallee 3HaueHue NUucKkpuMuHaHTa. Co3nalTe KOHCTPYKTOp, KOTOPBIHA B
SABHOM BHJE€ WHULMAIU3UPYET KBAJpaTHOE ypaBHEHUE MO yKa3aHHBIM Ko3pduuueHtam.
Co3naiiTe BCTPOCHHBIM METO/, pAaCCUMTHIBAIOIINN TUCKPUMHUHAHT KBAJIPATHOTO YpAaBHEHHUS.
Co3naiite MeTo/, KOTOPBIM BHIBOJAUT HA SKPaH 3HAUYCHUS KOPHEH KBaJAPATHOTO YpaBHEHUS WIIU
BBIBOJUT cooOIeHne o6 ommuoOke, eciu KopHed HeT. [IpommmocTpupyiite paboTy METOI0B
KJIacca B OCHOBHOHM mporpamme. /[ HaxoXJeHHUS KBaJApPaTHOTO KOPHS BOCIOJb30BATHCS
bynkuueit sqrt() u3 crangapTHoi ondmmoreku (Paitn math.h).

10. Co3paiite knacc M_system(cucteMa U3MepeHHi). DIeMEHTaMu Kijacca OyayT npoOHas
nepeMeHHas, cojieprkaliasi Mpou3BOJIbLHOE YKCIIO, U CUMBOJIbHASI IEpeMEHHas!, OTBEYaloas 3a
pexxum paboThl Kjlacca, IpUHUMaoUias 3HaueHus «m» uiu «i». Co3galiTe KOHCTPYKTOD,
KOTOPBII B IBHOM BUJE€ MHUIIMAIU3UPYET OOBEKT Kilacca Mo BBEAECHHBIM BennynHaMm. Co3naiite
METO/JI, KOTOPBII OCYIIECTBISAET MEPEBOJ BBEACHHON BEIUUYHUHBI U3 METPOB B JIONMBI, €CIU
COOTBETCTBYIOIIEH MEPEMEHHOM 3aJ]aH PEXXKUM «M» U U3 JIONMOB B METPBI, €CJIU 3aJ]aH PEKUM
«1», ¥ BBIBOAMT Ha 3KpaH pe3yibTaT. [Ipommmtoctpupyiite paboTy METOI0B Kilacca B OCHOBHOM
nporpamme. 1 aroim = 0,025 m

11. Cozpatite knacc Katushka (karymka HUTOK). DIeMEHTOM Kiacca OyaeT paauyc KaTyIIKH.
Co3paliTe BCTpOEHHBIE METOJABI pacueTa IAJIUHBl OKPYXHOCTH KATYIIKKM M IJIOIIAAU
COOTBETCTBYIOIIETO Kpyra. Co3aiiTe METO, KOTOPBI B 3aBUCUMOCTH OT BBEJCHHOM JJIMHBI
HUTKH PaccyuTaeT HeoOXOAMMOe KOJUYECTBO €€ MOJIHBIX BUTKOB BOKPYT Ka-TYIIKH (IJIMHA
HUTKW BBOJMUTCSA U3 OCHOBHOH mporpaMmbl) M BBIBEJET Ha HJKpaH pe3yJbTarT.
[Ipounnoctpupyiite paboTy MEeTOAOB Kjacca B OCHOBHOMW mporpamme.

12. Co3spnaiite kiacc Student. DnemeHTamMu Kiiacca OyIyT BO3pacT, 1oJl, (aKyJbTeT U HOMED TPYIIIIbI
CTYJEHTa, a TaKXKe CTPYKTypa, cojeprKalas Tpu Mojis: ums, GaMuiIns, OTYECTBO CTYACHTA.
Co3zpnaliTe MeTO/, O3BOJIAIONINN CYUTATh C KJIaBUATyphl 3HAYEHUS BCEX AJIEMEHTOB KJacca.
Co3zpaiiTe MeTO/l, BEIBOASIINI HAa SKpaH KapTOUYKY CTYJIEHTA: 3HAUEHUSI BCEX €T0 3JIEMEHTOB.
[IpowmmocTpupyiite paboTy METO/IOB KJIacca B OCHOBHOM IIPOrpaMMme.

13. Onummre cTpykTypy Zritel, comeprxkarntyro Tpu mois: uMs, pamwms, ordyectBo. Co3nanTe Kiace
Zal(3puTenbHBINA 3ai). DJIEMEHTaMH Kjacca OyAyT KOJIUYECTBO PSAJIOB U KOJTUYECTBO MECT B
OJHOM psifly 3aia. A Tak)Xe JBYMEPHBIM MacCuB CTPYKTyp Zritel. UHnexcs mMaccuBa — 3TO
HOMEp psiJla U HOMEP MecTa B 3puTeabHOM 3aie. Co3aiiTe KOHCTPYKTOP Kjlacca, KOTOPBIN B
SIBHOM BHMJI€ MHUILMAIU3UPYET 3aj] 3amaHHOro pasmepa. CospaiiTe MeTO, MO3BOJISIONININ
MIPUCBOUTH MECTY UM, (aMUIHIO U 0TYecTBO 3puTea. Co3aiiTe METO 1, BRIBOASILUN HA SKpaH
uMst, GaMUITAIO U OTYECTBO 3puTens. [IpommtocTpupylite paboTy METOIOB Kjlacca B OCHOBHOM
porpaMMe.
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Co3zpaiite kiacc Rectangle (mpsiMoyronpHUK). DJIeMEeHTaMH Kiiacca OyIyT JUTMHBI IBYX CTOPOH
npsMoyroibHUKa. [leperpysure onepanuio ciaoKeHus A JaHHOTO Kjlacca TakKuM 00pa3oM, uTo
MpU CIOXEHUU NBYX 00BEKTOB Rec-tangle AIMHBI COOTBETCTBYIOUIUX CTOPOH OyIyT
cymmupoBathcs. [leperpysure onepannio BEIMUTaHUS AJIs JAHHOTO KJlacca TaKUM 00pa3oM, 4To
Ipu BBIUMTAHUU OAHOro oObekTa Rectangle u3 apyroro, IJIMHBI CTOPOH MEPBOTO
NpsIMOYTOJIbHUKA OYyAyT BBIYUTATHCSA U3 AJUH COOTBETCTBYIOIIUX CTOPOH BTOPOTO.
[TpommmocTpupyiite paboTy METOIOB Kjlacca B OCHOBHOM Iporpamme.

Co3spnaiite ki1acc New_year. DJIIEeMEHTOM JaHHOTO KJjlacca OyAeT IeJIOYHCIICHHAs TIepeMeHHas,
conepxaias koandyectBo AHer 10 Hosoro 'oga. Co3maiiTe KOHCTPYKTOP Kilacca, apryMeHTOM
KOTOPOTO OYyJET SABIATHCS nata (IeHb U MECSI]) U KOTOPBIH OyJeT pacCUYMTHIBATH KOJIHMYECTBO
nHeit 1o Hosoro roga uicxomst u3 3Toil natsel. [Ipoummtoctpupyiite paboTy METOI0B Kilacca B
OCHOBHOM MporpamMme.

Coznaiite kmacc Account (cuer). DIeMEHTAaMH JaHHOTO Kjacca OyayT Tpu ApoOHBIE
MepeMeHHBbIE: OJIHA JJI1 XpaHEHUS TEKYIIero ocTaTKa Ha cyeTe, BTOpas IJsi XpaHEHUs
MHpOpPMaAIIUK O BCEX MOCTYIUICHUSIX HA CUET, TPEThs JJIs XpaHEHHS MH(OpMAIUU O BCEX
pacxoaHbIx oneparusax. Co3gaiiTe METO I, TO3BOJISIONMINN MTOMOJIHUTH CUeT (YBEIIMUUTh TEKYITUN
ocrtatok). Co3aaifTe METOI, MO3BOJIAIONINNA CHATH CPEACTBA CO cUYeTa (YMEHBIIUTHh TEKYIIHI
octaTok). Co3naiiTe MeTO/, BRIBOASIINNA HAa SKpaH BCE TPH MapaMeTpa cueTa: TeKYIUi OCTaTOK,
BCE MOCTYIHUBILUE U BCE CHAThIE cpecTBa. lleperpy3ure onepanuio clioXeHHusI TaKUM 00pa3om,
YTOOBI MPH CIOXKEHUU JBYX 00BEKTOB Kiacca Account yBeIMYHBAJICSH TEKYHIUH OCTATOK
pe3yJbTUPYIONIETO CYE€Ta U HNPU 3TOM YBEJIMYHUBAJINCH BCE MOCTYMUBIIME CPEACTBA Ha
pesyabTupymomem cuety. [Iponmmoctpupyiite paboTy METOZOB Kjlacca B OCHOBHOM ITporpamMMe.
Cospaiite kmacce Pizza. DnemeHTamu kiacca OyayT AWaMeTp MHUIILI B CM U CTOUMOCTD
KBaJpaTHOro cM nuiubl. Co3aaiTe BCTPOECHHBIM METO/, PACCUUTHIBAIOIINI TJIOI[Ab MUIILIBI.
Co3naiiTe BCTPOEHHBIA METO/I, PACCUMTHIBAIOIIAN CTOMMOCTD MUl HCXO/IS U3 €€ TUIOIIaau U
CTOMMOCTH OJTHOTO KBaJpaTHOTo cM. Co3/1aiTe KOHCTPYKTOP Kjlacca, KOTOPbIA B SBHOM BHUJIE
MHUIMATU3UPYET NULIY C 3aJaHHBIM JUAMETPOM M CTOMMOCTBIO OJJHOT'O KBAaJpaTHOI'O CM.
Co3paiiTe METO/I, BBIBOASIIMN Ha SKpaH CTOMMOCTh NULIBL. [leperpy3ute onepaiuio cioxeHus
TaKUM 00pa3oM, YTO MPHU CIOKEHUHU JBYX OOBEKTOB Kiacca Pizza pesyinbTratom Oyner
CyMMapHasi CTOMMOCTh JBYX nuiil. [Ipommtroctpupyiite paboTy METOIOB Kjlacca B OCHOBHOM
porpaMMe.

9.1.3. IlpuMepHBIii IepedeHb BOMPOCOB /IS 3AIIUTHI KYPCOBOH padoThl

Onumure I/ICHOJIB3yeMLII\/JI AJITOPUTM BBIYUCIIUTCIIBHOTO METO/Ja UCIIOJIB3yEMOI'O B pa60Te.

. Kakwue kimacchbl HCIIOIB30BAIUCH B XO/I€ BBITIOJIHEHUS paObOTHI?
. Ha xakux ycrpoiicTBax Obula mpoBepeHHa pabdoTa MPUIIOKEHUS A1 MOOMIBHBIX YCTPOHCTB?

Bozuuknmum npobaems1? Uto caenaHo A HCTpaBieHus Mpodiem?
Kak npoBepsisin TOYHOCTh BBIUUCIIEHUH B ITporpaMMe? Kakoli TOUHOCTH y1ai0ch JOCTUYb?

. OnuIuTe UCnosb3yeMble (PYHKIMH, KIacChl.

9.1.4. IlpuMepHbIii NepeYeHb TEMATHK KYPCOBBIX padoT

Brruucnenune koaddunmerTa ommook mudpoBoid CUCTEMBI TIEpeIadn
Brruncnenue MO0BOroO pacrpeaesneHus: ONTUHYECKOro BOJIOKHA
Brruncnenue nudpakiinoHHOrO CBETOBOIO MOJIs

Pemenust tucnepcroOHHOTO ypaBHEHHS MHOTOMOJOBOT'O BOJIOKHA
Brruucnenue sneprerudeckoro o6romxeta mudposoit BOCII
Craructuueckast 00paboTKa SKCIIEPUMEHTANIBHBIX JAHHBIX
Brruncnenue onpeaenuteneit merogom ["aycca
CrnaitH-annpoKcuMarysi, UHTEPIOJSIIHS U SKCTPAOSIHs
Pemenune nuddepeHnnanbHbIX ypaBHEHUNH METOA0OM Ditiepa
Pemienue cucrem HETMHEWHBIX YpaBHEHHI

Omneparuu ¢ MaTpuliaMmu

[IporpammupoBanue untepdeiica COM nopra
[TporpammupoBanue untepdeiica LPT mopra
[IporpammupoBanue untepdeiica mopra USB

baza nanaeix Ha ocHOoBe CYBJ] MS Access

baza nannbix Ha ocHoBe CYB/] MySQL
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17. Co3znmanue Web-caiita
18. Co3manue ceTeBbIX NMPUITOKEHUN
19. Co3nanue npuitoKeHUH 1711 MOOMIIBHBIX YCTPOMCTB.

9.1.5. IlpuMepHBIi NepedeHb BOMPOCOB sl 3a1UTHI J1a00PATOPHBIX padoT

Kak Hanucath onepaTopsl JOrMYE€CKOI0 YMHOXKEHMSI U JIOTMYECKOro AeneHus Ha C++.

Kak peann3oBarh 4acTh NporpaMMsbl B BUA€ QyHKIIUN?

Ilepeuncnure Tuns! JaHHbIX B C++.

Pacckaxxure anroputM paboThl IPOrpPaMMBl.

YeM HEOOXOIUMO PYKOBOJICTBOBATHCS MTPH OPOPMIICHHS OTYETOB TI0 JIaOOpaTOpHBIM paboTam?
Hanummre nporpammy 1o pacuéty ¢akropuaia Uit HaTypajJbHOTrO YMCIa .

AN ol e

9.1.6. TembI J1aGopaTOPHBIX PadoT

Hauanrusie cBenenus o a3eike C++

ba3oBble THUIIBI TaHHBIX

[Tpon3BoHBIE TUIBI JAHHBIX

VYka3arenu v cBOOOHAs MaMSITh

[{uKJIBI U BBIpAXEHHS CPAaBHEHUS

Omnepatopbl BETBJICHUS U JIOTHUECKHUE OTepalluu

Oynkiuu s3pika C++. [IporpammupoBanme 3a1a4 BHIOOpa U COPTUPOBKH
Pabota ¢ ¢pynkiusamu. YnciieHHOe pelIeHre CUCTEM JIMHEWHBIX allreOpandecKuX ypaBHEHUH.
Pabota ¢ pynkiusamu. YrnciieHHOe pelieHne HeTMHEWHBIX YPaBHCHUM
Pabora ¢ pynkiusmu. YucneHHble METO bl HHTETPUPOBAHUS

. Pabora ¢ pynkumsimu. Permenne oObIKHOBEHHBIX U] depeHITMaTbHBIX YpaBHEHUIH
. Pabora ¢ pynkuusimu. MeToibl 00pabOoTKH SKCIIEPUMEHTATBHBIX JaHHBIX
. Kitaccel mamsaTu, nuana3oHsl JOCTyNa U CBSA3bIBAHNE

OOBEKTHI U KIT1acChl

. Pabota ¢ knmaccamu

. Kitaccel u quHamuueckoe pacnpeeneHyue naMsaTiu

. Hacnenosanue kiaccos

. IToBTOpHOE MCIOIB30BaHKE MPOTPAMMHOIO Koaa B C++

. ApyxecTBeHHbIE KOHCTPYKINH, UCKITIOUEHUS

. Knacc string u crangaptaas 6ubaunorexa mabdioHOB.

. BBon/BBIBOA TaHHBIX M padoTa ¢ (daitnamMu

. Coznmaaue GUI B Qt Creator. MexaHM3M CUTHAJIOB 1 CJIOTOB

. bubmmoreka Qt. Coznanue qUaIOroBBIX OKOH MPOTPaMMBI

. bubmmoreka Qt. Coznanue TJ1aBHOTO OKHA MPOTPaMMBbl

. bubmmoreka Qt. PazpaboTka ceTeBbIX MPUIIOKEHUN

. bubmmoreka Qt. Pazpaborka npunoxenuit aiis OC Android

. MaremaTtnueckuii naker MathCAD

. MaremaTtuueckuii nmaker Matlab

._.
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9.1.7. IllpuMepHbBIii NepevyeHb BOMPOCOB /ISl 32AIIUTHI MPAKTHYECKUX 3aHATHI

Kak naiitu cpennee 3nauenue B MS Excel?

Kak n3menuts orctynsl B MS Word?

Kak n3MeHuTh TOUHOCTH BBIBOJIAa OTBeTa B Mathcad?

Kak oto6pa3uth Ha 07JHOM rpaduke HecKoabKo (pyHKIMIA B cpene Mathcad?
Kak orcoptupoBats Tabnuiy umex B MS Excel?

Nk WD

9.1.8. TeMbl NpaKTHYECKUX 3aAHATHI

Bexkropnast rpaduka. OcHOBBI paboThI B penakTope MS Visio

TexkcroBbie penakTopbl. OCHOBBI paboTHI B penakTope MS Word

PenakTopsl 21ekTpoHHBIX Tabmuil 1 6a3 qaHHbIX. OCHOBHI paboThI B peaakTope MS Excel
Co3znanue 3MeKTpoHHBIX Tpe3eHTannii. OcHOBBI paboTel B MS PowerPoint
Marematnueckue makersl. OcHOBBI paboThl B MathCAD

NhEWOD =

9.2. MeToan4yeckne peKOMeH AU
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YueOHBI MaTepuan u3iaraercsa B GopMe, MPernoiaraiiie caMoCTOsSTEIbHOE MBIIIICHUE
CTYJIEHTOB, camooOpa3oBanue. [Ipu 3ToM camocTosITeNbHas paboTa CTyICHTOB UIPAET PEIIAIOIILYIO POJIb
B XO/JI€ BCETro y4eOHOro mpoliecca.

Hauatpe uzydeHue quCHMIUITMHBI HEOOXOIMMO CO 3HAKOMCTBA C paboueil mporpaMMoi, CIUCKOM
y4e0HO-METOUYECKOTO U MporpaMMHOro odecredeHusi. CamoctosiTeabHas padoTa CTyIeHTa BKIIOYaeT
paboTy ¢ yueOHBIMH MaTepualiaMH, BBIOTHEHHE KOHTPOJIbHBIX MEPOMPUATHH, MPeayCMOTPEHHBIX
y4€OHBIM TUTAHOM.

B npouecce uzydeHus: TUCUUILIMHBI Il Ty4YIIETO OCBOEHUS MaTepHraia He0OX0IUMO PEryJspHO
oOpamaTbCcsi K pEeKOMEHAYEeMOW JUTEepaType M MCTOYHUKAM, YKa3aHHBIM B y4eOHBIX MaTepuanax;
MOJIb30BaThCsl yepe3 KaOMHEeT CTyAeHTa Ha cailte YHuBepcuteTa o0pa3oBaTeIbHBIMU pecypcaMu
ANEKTPOHHO-OMOIMOTEYHON CUCTEMBI, a TAK)Ke 00IIETOCTYTHBIMU HHTEPHET-TIOPTaIaMU, COAECPKAIIUMHU
HAay4YHO-TIONYJSIPHbIE W CIEIUaJIU3UPOBAHHBIE MaTepHasbl, MOCBSIICHHbIE PAa3JIUYHBIM acHeKTaM

y4eOHON JMCITUIUIMHBI.

[Ipu camMoCTOATEIHLHOM U3YYEHHUU TEM CIIEAYHTE PEKOMEHIAIHSIM:

— YTEHHE HWJHM MPOCMOTP MaTepHualia OCYLIECTBISHTE CO CKOPOCTHIO, NOCTATOYHOM s
WHAUBUAYATbHOTO TOHMMAHUS U OCBOEHMS MaTepuaja, BbIIENsis OCHOBHbIE UJEH; HA OCHOBAHUHU
M3YUYEHHOT'0 COCTaBUThH Te3UChl. OCBOMB MaTepual, MOMbITaTbCS COOTHECTH TEOPHUIO C MIPUMEpPAMHU U3

MIPAKTUKU;

— €CJIM B TEKCTE BCTPEUAIOTCS HE3HAKOMbIE UM MAJIO3HAKOMbBIE TEPMHHBI, CIIEYET BBISICHUTH UX
3HAaYEHUE JIJIsl TOHUMaHUS JajJbHEHIIero MaTepuarna;

— OCMBICIIMBalTE MPOYUTAHHOE U N3YUEHHOE, OTBEUATe Ha MPEJI0KEHHbBIE BOIIPOCHI.

CtyneHThl MOTYT MOJy4aTh HHAUWBUIyalbHbIE KOHCYJIbTAIlMH, B T.4. C UCIIOJb30BAaHUEM CPEJICTB

TCJIICKOMMYHHKAIIUH.

[To gucuumIMHE MOTYT MPOBOJMTHLCS OMOJHUTEIbHBIC 3aHATHUSA, B T.4. B (hopMe BeOMHAPOB.
Pacnimcanue BeOMHApOB | 3anucu BEeOMHAPOB MyOJMKYIOTCS B DJICKTPOHHOM Kypce / JIEKTPOHHOM

KypHaJIe Mo TUCIUIUINHE.

9.3. TpeGoBaHusl K OLIEHOYHBIM MaTepPHAJIaM /ISl JIMI ¢ OTPAHUYEHHBIMH BO3MOKHOCTIMU

3/10POBbsI H HMHBAJINI0B

Jis nun ¢ OrpaHUYEHHBIMH BO3MOXHOCTSMHU 3J0POBbS M MHBAJIHUIOB INPEAYCMOTPEHBI
JIOTIOJTHUTEJIHHBIE OLIEHOYHBIE MaTepHalibl, IEPEeYeHbh KOTOPHIX yKa3zaH B Ta0nwie 9.2.

Tabnuma 9.2 — JlomonHUTENbHBIE MaTepHallbl OLICHUBAHUS IS JIUIl C OTPAHUYCHHBIMH
BO3MOKHOCTSIMUA 3JJ0POBbsi 1 WHBAJINJIOB

Kareropuu o6yuaronmxcs

Bupl 7onMOMHUTENBLHBIX OLIEHOYHBIX
MaTCpHaIOB

@DopMbI KOHTPOJISL ¥ OLICHKH
pe3yJabTaToOB 00yUYeHUs

C HapylmeHusIMH cIyxa

TecThl, TUCbMEHHBIC
CaMOCTOSITENIbHBIE PAOOTHI, BOIPOCHI
K 3a4€Ty, KOHTPOJIbHBIE pa0OTHI

[Ipenmy1ieCTBEHHO MMCbMEHHAS
IIPOBEPKA

C HapyHICHUSMU 3pEHUS

CobecenoBaHue 1o BOIpocam K
3a4eTy, OMPOC MO0 TEPMHUHAM

[Ipenmy1iecTBEHHO yCTHas
poBepKa (MHAUBUYAJIBHO)

C HapyluIeHUsIMH OIIOPHO-
JIBUTATEIILHOTO allnapara

Pemenue nucTaHIIMOHHBIX TCCTOB,
KOHTPOJIbHBIC pa6OTBI, IIMCBbMCHHBIC
CaMOCTOATCIIbHBIC pa6OTBI, BOIIPOCHI

K 3a4CTy

HpeI/IMYH_IeCTBeHHO
JUCTAaHIMOHHBIMH MCTOAaMU

C orpaHvyYeHUSIMH TIO
o0IIeMe TUIIMHCKUM
MOKa3aHUSM

TecThl, TUCbMEHHBIC
CaMOCTOSITENIbHBIE PAOOTHI, BOIPOCHI
K 3a4eTy, KOHTPOJIbHBIE pa0OTHI,
YCTHBIE OTBETBI

[IpeuMy1ieCTBEHHO POBEpPKA
METOAaMU, ONIPCACTIAIONIUMUCA
UCXOMS U3 COCTOSIHUS
o0yJaromerocss Ha MOMEHT
IIPOBEPKU

94. MeToauuyecKkue PCKOMEHAAIHUHA 110 OMCHOYHBIM MaTepHaJdaM IJid JUIl ¢ OrPAaHUYCHHBIMHA

BO3MOKHOCTSIMMU 310POBbSA 1 HHBAJIMI0B

Jns nun ¢ orpaHUYEHHBIMH BO3MOXKHOCTSIMU 3J0POBbSI U MHBAJIUJIOB MpPEayCMaTPUBACTCS
noctymnHas popma MpeaoCTaBICHHS 3a/IaHUi OIIEHOYHBIX CPEJICTB, & HMECHHO:
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— B IIeYaTHOM (opme;

— B IIeYaTHOU popMe ¢ yBEITMUCHHBIM HIPUPTOM;

— B (popMe 2IIEKTPOHHOTO TOKYMEHTA,

— METOJIOM YTEHUS aCCUCTCHTOM 3aJIaHHs BCITYX;

— MPEIOCTaBICHHE 3aaHNUs C UCTIOJIB30BAHUEM CYPIOTIEPEBO/IA.

Jlumam ¢ orpaHWYEHHBIMH BO3MOXXHOCTSIMHU 3[I0POBbSl M MHBAIUIAM yBEIMYHBACTCS BpEeMs HA
MOATOTOBKY OTBETOB Ha KOHTPOJIbHBIE BOMPOCHL. [[s Takux oOydaromHMXcs MpeaycMaTpUBaeTCs
nocTymHas GpopMa IpeoCTaBICHHs OTBETOB HA 3aJJaHHs, 8 UMEHHO:

— MUCBMEHHO Ha OyMmare;

— HabOp OTBETOB Ha KOMIIBIOTEPE;

— HabOp OTBETOB C UCIOJIH30BAHNUEM YCIIYT aCCHCTEHTA;

— MPEJICTaBIIEHUE OTBETOB YCTHO.

[Ipouenypa omeHUBaHHUS PE3yIbTATOB OOYYEHHUsS JHUIl C OTPAHUUYCHHBIMU BO3MOXXHOCTSIMHU
3I0pPOBbSI U MHBAIUIOB 0 JUCIUILIMHE TPEIyCMAaTPUBACT MPEAOCTaBIeHNE HHPOpManuu B GopMax,
aIalITHPOBAHHBIX K OTPAaHUYEHHSIM UX 3I0POBbsI U BOCIIPHATHS HHPOPMAaITUH:

Jst U ¢ HapylIeHUsIMU 3PeHu:

— B (popMe 2IIEKTPOHHOTO TOKYMEHTA,

— B IIeYaTHOUW popMe yBEITUUCHHBIM MIPUPTOM.

J s i ¢ HAapyIIeHUsIMU cIyXa:

— B (popMe 2IIEKTPOHHOTO TOKYMEHTA,

— B IIeYaTHOU (opme.

J1st U1 ¢ HApYLIEeHUsIMU OTIOPHO-BUTaTeIbHOTO anmapara:

— B (popMe 2IIEKTPOHHOTO TIOKYMEHTA,

— B IIeYaTHOU (opme.

[Ipn HEOOXOMMMOCTH IS JUIl C OTPAHHUYCHHBIMU BO3MOXXHOCTSIMH 3J0POBbSI U MHBAJIHJIOB
mpoIielypa OIEHUBAHUS PE3yJIbTaTOB 00yUEHHSI MOKET MPOBOJAUTHCS B HECKOJIBKO 3TaIOB.
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