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1. lesn 1 3a1aun TUCUMTLIIMHBI:

Llens mnpenonaBanus aucuumuinHel «MHpopmaTuka» — obecrnednTh 0a30BYI0 MOJATOTOBKY
CTYACHTOB B O6J'IaCTI/I HCIIOJIb30OBaHUA CPCACTB BBIYUCIUTEILHON TCXHUKH, @ TAKIKC Pa3BUTh HABLIKU
paboThl Ha TEPCOHAIBHBIX KOMITBIOTEPAX B COBPEMEHHBIX OIEPAIMOHHBIX CHCTEMaxX ISl pPEIICHUs
WH)KEHEPHBIX 3a/1a4u cOopa, nepenadu, o0paboTKu v XpaHeHUs HH(popMaIuu.

Kypc 3HaKOMHT CTYyIEHTOB C Ha3HAYCHHEM ¢ TPHHIUIOM JCHCTBUS COBPEMEHHBIX
MEPCOHAIBHBIX KOMITBIOTEPOB, OCHOBAMH JITOPUTMHU3AIUH M TEXHOJIOTUU TPOTPAMMUPOBAHUS HAYYHO-
TEXHWYECKHX 3aJlad, S3bIKaMU TPOTPAMMHUPOBAHHS BBICOKOTO YPOBHS, TEXHOJIOTHEH 00paboTKu U
OTJIaAKHU HIporpaMm, COBPECMCHHBLIM IPHUKIIAJHBIM ITPOTrpaMMHBIM OGGCHG‘-ICHI/ICM, MCTOAaMHU PCHICHUA
TUTIOBBIX WH)KEHEPHBIX 3a/1a4 U MX TPOTPAaMMHON pean3ainei.

2. MecTo aucuuminHbl B crpykrype OOII:

B cootBercTBHM ¢ DenepanbHBIM TOCYAAPCTBEHHBIM 00pa30BaTEebHBIM CTaHIAPTOM BBICIIETO
obopazoBanmnss (OPI'OC BO) 11.03.02 "NHpOoKOMMYHHKAIIMOHHBIE TEXHOJOTUH M CHUCTEMBI CBS3H
(ypoBeHb OaxkanaBpuata)', nucuuiuiiHa «MHpOpMaTHKa» OTHOCHTCS K MaTEMaTHYECKOMY H
€CTECTBEHHOHAYYHOMY ITUKITY.

JlaHHas gucnuIuIMHA SBIIsSeTcs 6azoou aucruruinaon (b1.5.13).

CrernuanbHOU MOATOTOBKH JIJIi OCBOCHHS TAHHOW JUCIUTIIIMHBI HE TpeOyeTcs.

3. TpeboBaHus K pe3yJbTaTaM OCBOECHUS JUCIUINIMHBI:
[Tpouecc u3yueHus: AMCUUIIIMHBI HAIIpaBiieH Ha GOPMHUPOBAHUE CIAEAYIOUIUX KOMITETEHITHI:

— CHocOOHOCTBIO TOHMMATh CYIIHOCTh M 3HAaueHHUE WH(POpMAIMK B PAa3BUTHHU COBPEMEHHOTO
nH(pOpMallMOHHOTO OOIIecTBa, CO3HaBaTh OMACHOCTH M YIPO3bl, BO3HUKAIOIIME B 3TOM
mporiecce, coOJIIoAaTh OCHOBHBIE TpeOoBaHMs MHGOPMAIIMOHHONW 0€30MacHOCTH, B TOM YHUCIIE
3amuThl rocyaapctBeHHou Taiubl (OIIK-1);

- CHOCO6HOCTBIO BJIaJA€Th OCHOBHBIMU METOJaMHU, CHOCOGaMI/I n CpCACTBaAMHU IIOJTYy4YCHUA,
xpaHeHus, nepepadorku uHpopmaruu (OI1K-3);

- CHOCO6HOCTBIO HMETb HaBBIKH CaMOCTOSTEIHLHOU paGOTBI Ha KOMIIBKOTCPEC U B KOMIIBIOTCPHBIX
CEeTSIX, OCYUIIECTBIISTh KOMIIBIOTEPHOE MOJIEIMPOBAHUE YCTPOMCTB, CUCTEM U IMPOILECCOB C
HCIMOJIb30BAHUEM YHUBEPCAIBHBIX MAKETOB MPUKJIAAHBIX KOMITbIOTEpHBIX Tiporpamm (OI1K-4).

B pe3ynprare nuzydeHus: JUCHUILIMHBI CTYACHT 10JKEH:
3namop:
® COBpPEMEHHOE COCTOSIHME YPOBHS M HAIpPaBICHUW pa3BUTHSA BBIYMCIUTEIBHON TEXHUKH H
MIPOTrPaMMHBIX CPECTB;
® BO3MOXKHOCTH, NPUHLIMIIBI TIOCTPOCHUS M MIPaBUJIa MCIIOIb30BaHUS HauboJiee pacrpoCTpaHEeHHBIX
MaKeTOB MPUKIATHBIX MpOorpaMM OOIIero Ha3HaueHHUs (TEKCTOBBbIE U TIpadUyecKue penaKkTophbl,
ANEKTPOHHBIE TAOIUIIBI, CHCTEMBI YIIPaBJIEHUs Oa3aMU JaHHBIX) U KOMIIBIOTEPHBIX CPEJCTB CBS3U
® OCHOBHbIE TPUHLUIIBI OPTAHU3AIMH 3aMIMCH XpaHEHHs U uTeHus uHpopmaru B IBM.
® anmapaTHYIo peanuzanuio OBM.
® OCHOBBI OPTaHM3AIIMN OTIEPAIMOHHBIX cucTeM Linux u Windows.
® OCHOBBI OpPraHM3alMy U PYHKIIMOHUPOBAHUS INI00ATBHBIX U JIOKATBHBIX ceTeit OBM.

® OCHOBHBIC IPUEMBI AJITOPUTMHU3ALNN U IIPOrPaMMUPOBAHNUS HA A3bIKEC BBICOKOI'O YPOBHA C++;
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CHOBHBLIC YHCJIICHHBIC MCTOAbI I PCEHICHHA BBIYHUCIWTCIBHBIX 3a1aa4y, Haubojee dYacTo

BCTPEYAIOLIUXCS B UHKEHEPHOM MPAKTHKE.
Ymemos:

paboTaTh C TNPOrpaMMHBIMH CpEACTBAMHM  OOILEro Ha3HA4YeHHs, COOTBETCTBYIOIIMMHU

COBPEMEHHBIM TPEOOBaHUSM;

MI0JTb30BATHCS HJICKTPOHHBIMH TAaOJIUIIAMU WIIM CHCTEMaMH YIIPaBIICHHs 0a3aMH TaHHBIX;
pPEIINTh TIOCTABICHHYIO 33]ady, HUCIOJIb3Yysl AITOPUTMUYECKHUH S3BIK BHICOKOTO YpPOBHS C++ U
HeoOxoaumoe mporpamMMmHoe obecrieuenue (cpeabl Qt u Qt Elipse Integration);

ucnonb3oBath OBM mns pemieHuss (QyHKIMOHAJIBHBIX M BBIYMCIMTENBHBIX 3ajlad, Haubosee
4aCTO BCTPEUAIOIINXCS B NH)KEHEPHOM MPAKTUKE;

[MOJIb30BaThCA MaTeMaTHuecKuMu makeramMu Mathcad u MathlLab;

Bnaoemo:

TexHosioruei pabotsl Ha [[9BM B onepanmronnsix cuctemax Linux, 1 Windows;
KOMIThIOTEPHBIMH METOJIaMHU cOOpa, XpaHEeHUs K 00padOTKH (peTaKTUPOBAHUS) HHPOPMAIIHH;

® QpueMaMu CTPYKTYpPHUPOBAHHOTO, 00BEKTHO-OPUEHTUPOBAHHOTO 51 0000111eHHOTO
MPOrpaMMUpPOBaHUs Ha A3bIKe C++;

® METOJAMHU MAaTeMaTUYECKOTO MOJAEIMPOBAHUS IPOLIECCOB U SABJICHUN;

® [preMaMH AaHTUBUPYCHOM 3aLIUTHI;
4. O0bemM AUCHMIVIMHBI U BUIbI y4eOHOH padoThl
OO0mas TpyA0eMKOCTh TUCHIUTUINHBI COCTaBIsET 12 3a4eTHBIX €IMHUIL.

Bun yueGHOI paboTh Bcero Cemectpsl
4acoB 1 2 3 4 5 6 7 8
AyIuTOpHBIE 3aHATHS (BCero) 46 14 10 22
B tom uncne: - - -
Jlexmn 16 8 8
JlaGopartopusie padotsl (JIP), 24 6 6 12
B TOM YHCJIE KOHTPOJIbHBIE paOOTHI 4 4
[TpakTudeckue 3aHATH 6 4 2
CamocrosiTeJbHAasi padoTa (Bcero) 368 83 100 185
B tom uncne: - - -
KypcoBas pabota - - 85
IToaroroBka K 1abopaTopHBIM padboTam 83 83 83
IToaroroBka K MpakTHYECKUM padoTam - 17 17
BrinosiHeHHe WHMBUIYAIbHBIX paboT - - -
DK3aMeH 18 9 9
OO01as TpyI0eMKOCTh qac. 432 97 119 216
3ad4. ef. 12 2,7 3,3 6

5. Copep:kanue TUCHUNIMHBI
5.1. Pa3gesnl AMCHMIIIMH U BHABLI 3AHATHNA

Ne HanMeHoBaHue MOayne, pa3fesioB W TEM Jlexn. | Ip.3an.| Jla6. | CPC |Bcero | OIIK

I n KCP | 3an. gac.

1. 2. 3. 4, 5. 6. 7. 8. 9.
Moayas 1 | Pasnen 1.1. llonamue ungpopmayuu. Obwas 1 8 9 OIIK-1
Oomrme Xapakmepucmurka npoyeccog coopa, nepeoay,

BOIIPOCHI 06pabomKu u HaKONIeHUust UHhopmayuu
unpopmar | Paszmen 1.2. Annapammnvie pearuzayuu 1 8 9 OIIK-1
UKH UHDOPMAYUOHHBIX NPOYECCO8
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Paznen 1.3. Aneopummuzayusi u 1 8 8 OIIK-1
npoepammuposanue. SfA3uiku npoepamMmuposanis OIIK-3
BbICOKO20 YPOGHSL
2. | Moayas 2 | Paznen 2.1. [Ipoepammuposanue 3adau 6vi60pa u 8 8 OIIK-3
Mopenu COPMUPOBKU OIIK-4
peuieHust Paznen 2.2. Mawunnoe npeobpazosanue mampuy 8 9 OIlK-3
(hyHKIHOH OIIK-4
QIBHBIX U Paznen 2.3. Pewenue cucmem nunetinblx 8 9 OIIK-3
BBIYHCITUTE | aneeOpauieckux ypasHeHull OIlK-4
JBHBIX Pasnen 2.4. Yucrennoe pewenue Heaunetinbix 8 9 OIIK-3
3a1a4 ypasHeHul OIIK-4
Pasnen 2.5. Yucrenuvie memoovt unmezpuposanus 8 9 OIIK-3
OIIK-4
Paznen 2.6. Pewenue o6bIKHOBEHHbIX 8 9 OIIK-3
ouhghepenyuanvubix ypasHenuil OIlK-4
Pasnen 2.7. Memoouvl obpabomku 8 9 OIIK-3
IKCNEePUMEHMATLHBIX OAHHBIX. OIlK-4
3. Moayas 3 | Pasnen 3.1. Hauanvnvle ceedenus o azvike C++ 1 1 8 10 OIIK-4
S3bIKH 1 Pasnen 3.2. bazosvie munvt 0anHbIX 1 1 8 10 OIIK-4
CUCTEMBI Pasnen 3.3. IIpouzsoonvie munvt 0aHHbIX 1 2 8 11 OIlK-4
nporpamMMm | Paspeat 3.4. Yxazamenu u ounamuyecxkas namamo 1 1 8 10 OIlK-4
upoBaHusd | Pazmen 3.5. [Juxnvl u evipasicenus cpasHenus. 1 1 8 10 OIlK-4
Pa3nen 3.6. Onepamopuvi semanenus u roeudeckue 1 2 8 11 OIIK-4
onepayuu
Pasnen 3.7. @ynxyuu szvika C++ 1 2 8 11 OIlK-4
Pasnen 3.8. Kraccol namamu, ouanazonst 0ocmyna 8 8 OIIK-4
U ces3bI8aAHUe
Paznen 3.9. O6vexmol u knaccol 1 2 8 11 OIIK-4
Paznen 3.10. Paboma c knaccamu 1 2 8 11 OIIK-4
Paznen 3.11. Knaccol u ounamuueckoe 8 8 OIIK-4
pacnpedeneue NAMamu
Paznen 3.12. Hacredosanue knaccog 1 2 8 11 OIIK-4
Paznen 3.13. Iloemoproe ucnonvzosanue 8 8 OIIK-4
npocpammnozo kooa 6 C++
Paznen 3.14. /pyocecmsennvie KOHCmMpYKyuu u 8 8 OIIK-4
UCKTIOYeHUS
Paznen 3.15. Knacc string u cmanoapmuas 4 4 OIIK-4
bubuomera wabioHo8
Paznen 3.16. Bsoo/6b1600 dannvix u paboma c 8 8 OIIK-4
Gaiinamu
Pasnen 3.17. I paghuueckuii nonvsosamenvckuil 8 8 OIIK-4
unmepdeiic. Cpeoa paspabomku Qt
Paznen 3.18. bubruomexa Qt. Budowcemui. 4 4 OIIK-4
Komnonosxa Budocemos
Paznen 3.19. bubruomeka Qt. Bzaumooeiicmsue 8 8 OIIK-4
8UONCeMo8. Mexanusm cusHaios u ciomog
Paznen 3.20. bubruomexa Qt. Cozoanue 4 4 OIIK-4
OUANO208bIX U 2]1ABHBIX OKOH NPO2PAMM
Paznen 3.21. bubruomeka Qt. Bozmoscnocmu 4 4 OIIK-4
Paspabomxu cemesvix NPUIOHNCEHUL
Pasnen 3.22. bubruomexa Qt. Bozmoosicnocmu 4 4 OIIK-4
Paspadbomxu RPURONCeHUll OJist MOOUTIbHBLX
ycmpoiicms
Paznen 3.23. Mamemamuueckue naxemol Mathcad 8 8 16 OIIK-4
u MatLab
Paznen 3.24. [Ipukniaonoe npoepammmuoe 8 8 OIIK-4
obecneuenue 00ule20 HA3HAYEeHUs
4. | Moayan 4 | Paznen 4.1. Bseoenue 6 apxumexkmypy 1 8 9 OIIK-1
Onepalmo | 8bIMUCIUMENbHBIX CUCTEM U ONEPaAYUOHHbIE OIIK-3
HHBbIC cucmemvl
CUCTEMBIL, Paznen 4.2. basvi oanHbIx u cucmemul ynpagieHus 1 8 9 OIIK-1
6asl baszamu OaHHbIX OI1K-3
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JaHHBIX U
JIOKaJIbHbIC
CCTHU

Pasznen 4.3. Jlokanvnvie u 2nobanvhvie cemu IBM 1

8 OIIK-1
OIIK-3

Paznen 4.4. Kounvromepnvie supycol

8 OIIK-1
OIIK-3

KypcoBas padorta

85

85 OIIK-4

Hroro 16 6

24

368

414

5.2. Conep:xxaHue pa3iesioB JMCHUIIHHBI (110 JEKIIUSIM)

Ne
IIII

HaumenoBanue mopynei, pa3zenoB U TeM

Tpynoem-
KOCTb (9ac.)

dopmupyemblie
KOMICTEHITHH
(OK, IIK)

2

3.

4.

5

Moayas 1
O61mne
BOIPOCHI
nHpopMar
UKU

Pasnen 1.1. Ilonamue ungpopmayuu. Oowan
Xapakmepucmuka npoyeccoe coopa, nepeoaqu, oopadbomku u
HaKONJeHus uHgopmayuu

Beeaenme. OOBeM, coaep)kaHWE W OCHOBHBIE — 3alladu
mucuuiuineel  "MHpopMmatuka”. CUTHANBI, JaHHBIC, METOIBI.
[onsiTre 06 nudopmanuu. ColicTBa MHPOPMALHH.

Haunsle. Hocutenu ganaeix. Omnepanuun ¢ JaHHBIMHU.
KonupoBanue naHHbIX JBOMYHBIM KoaoM. KoaupoBanue ducen,
TEKCTOBBIX, rpapUUECKIX, 3BYKOBBIX M BHUJEO NaHHBIX. Dailiibl
1 (aiIoBbIe CTPYKTYPHI.

1

OIIK-1

Pasnen 1.2. Annapamnuvie peanuzayuu ungopmayuoHnvLX
npoueccos

YcTpoiicTBO nepcoHANBHOTO KOMITbIOTepa. bazoBas anmapaTtHas
KoH(uTypanus. BHyTpeHHHE yCTpoiCTBa cHCTEMHOTO OJoKa.
CucreMbl,  pacrlolO)XKeHHBIE Ha  MATEPHHCKOM  IUIaTe.
ITepudepwniinbie yCTpOHCTBa MEPCOHAIBLHOTO KOMITHIOTEPA.

OIIK-1

Pasnen 1.3. Ancopummuszayusn u npozpammuposanue. A3viku
RPOZPAMMUPOEAHUSA BbICOKO20 YPOGHSA

OOmme  npuHOUIBl  BblUMCIeHWH Ha  OBM.  SI3bikn
nporpaMMUpoBaHusl. MeToarKa NOATOTOBKM U PELIeHUs 3a1ad
Ha OBM. IlorpemHocTy mnpu BbUUCIEHUSX Ha BrusHue
OpraHu3alld BBIYMCIMTENBHOTO Ipollecca Ha TOYHOCTD.
AnropurMmuzanus BeluuciaeHui. JIuneiinble, pa3BeTBISIOLIUECS,
MUKIAYECKUE aNTOpuTMBl.  L{MKIM4Yeckne M peKyppeHTHBIC
BBIYUCICHUS - OOIIME CXEMBI BBIYHCICHHAH, yCIOBHSA
3aBEpIICHUS] NWKIOB MO0 33aJaHHON TOYHOCTH BBIYMCIICHUH.
AJTOPUTMEI CO CTPYKTYPOH BIO)KEHHBIX [IUKJIOB.

OIIK-1
OIIK-3

Moayas 3
S3pIKH B
CHCTEMBI
porpamMmm
HPOBaHU

Pasnen 3.1. Hauanvnsie ceéedenusn o azvike C++

Wcropus  BosumkHOBeHHMs C++. IIpeumymectBa  C++.
Kommenrtapuu B si3pike C++. 3HAKOMCTBO C HPEMPOLIECCOPOM,
3arojIOBOYHbIMU (haiiaMu, TPOCTPAHCTBOM WMeH. DyHKIHS
main(). OOwekThl cin u cout. CHUMBOJI HOBOW CTPOKH.
Onepatopel  00BsiBICHMST u  nepeMeHHeie.  Omeparop
npucBauBanusg. Oynkiuu. DyHKIMH C  BO3BpAIIacMbIM
3HaycHueM. OyHKiuu 0e3  BO3BpAlIaeMOro  3HAYCHUS.
IIporotun  pynkumn. Dopmar onpenerneHus  QyHKIUH.
3aroyioBoK (yHKITUH.

OIIK-4

Pa3nen 3.2. bazosvie munwvt 0anuvix

Ilepemennsie. MMena mnepemeHHBbIX. llernouyncieHHbIE THIIBI
maHHbIX(short, int m long). LlemoumnciieHHBIE KOHCTAHTEHI.
Onpenenennie Tuna koHcTaHTHl B C++. Tun mamsbx char.
KoncranTtel THma char. Tun pganHblx wchar_t. @yHKIUMA-
aneMeHT: cout.put(). Tumbl maHHBIX Oe3 3HaKa. TWI NaHHBIX
bool. KBanmudukaTop const. Hucna ¢ miaaBatomieit Toukoid. THITI
JIAaHHBIX ¢ IUIaBaromiedl Touko. KoHcTaHTBI C 1utaBaromiei
TouKOH. Apudmernyeckne onepauuu sizpika C++. Ipuopurer
omepauuil M acCOLMATUBHOCTb. Pa3HOBHUIHOCTH OMEpaluu
nenenust. Omepanus neneHUs 1o Moaynwo. [IpeoOpazoBaHus
THATIOB JAaHHBIX (B BBIPQKEHUAX U TIPH TNPUCBAWBaHUN).

OIIK-4
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HpI/IBGZlCHI/Ie THIIOB.

Paznen 3.3. Ilpouseoonsie munsl 0annvix 1 OIIK-4
Maccussl. Ctpoku. CTpouHO-OpUEHTUPOBAHHBIHN BBOA: getline()
u get(). Crpykrypel. MaccuBbl cTpykTryp. CTpyKTypsl U
paspsassle nossi. O0benuHeHus. [lepeuncienus.

Paznen 3.4. Ykazamenu u ounamuueckan namamas 1 OIIK-4
VYxazarenu. OObsiBJIeHHME W WHHLUAIHM3ALMA  yKas3arTelseil.
Onepatop new. Omnepartop delete.  J[Iunamuueckue

nepeMeHHble. [IMHaMu4ecKkre MacCHBEI. YKa3aTell, MaCCUBBI U
apudMeTHKa ykazarenei. Yka3atenu U CTpokd. JlnHaMudeckne
CTPYKTYpBbl. ABTOMaTudeckas, cTaThdeckas W CBOOOJHAs
TIaMSTh.

Pasnen 3.5. I{uknwt u evipasricenusn cpasnenus 1 OIIK-4
Iukn for. Omepatopsl MHKpeMeHTa (++) W JeKpeMmeHTa (--).
KomOunnpoBanHble oneparopsl TnpucBauBaHus. CocTaBHbIE
ormepatopel i Onoku.  Omneparop  "samstas'  (wiM
JIOTIOJIHUTENbHbIE CHHTAKCUYECKHE TMpHEMbl). BolpaxeHus
cpaBHeHus. CpaBHenue crtpok. Iluxn while. IlceBaoHuUMBI
tunoB. [lukn do while. BioxeHHble IUKIBI U JBYMEpHBIE
MAacCCHBBI.

Paznen 3.6. Onepamopot 6emenenus u no2uuecKkue onepayuu 1 OIIK-4
Omneparop if. Omepatop if else. Koncrpykmus if else if else.
Jlornueckue Beipakenus ( ormdeckoe NJIN: Il, norugeckoe U:
&&, normueckoe HE:!) IIpuopurer IOTHYECKHUX OIEpaIuii.
bubnmuorexa cumBONBHBIX  (yHKIWH cctype. Omeparop
? :.Onepatop switch. Oneparopsl break u continue.

Pasnen 3.7. @yukyuu azvixka C++ 1 OIIK-4
Omnpenenennie  GyHkmuu. I[IporoTHmHUpoBaHWE W BBHI3OB
¢GbyHKIMA. ApryMeHTHl (YHKIMUA W Tiepefada MO 3HAYCHHIO.
OYHKIUKN C HECKOJIBKUMHE apryMeHTaMu. DyHKIIMKA U MaCCHUBBI.
MaccuBbl u yka3zaTenud. MacCHBBI B KadyeCTBE apryMCHTOB.
OtoOpaxkeHHe MacCMBa W €ro 3allUra C  [OMOUIBIO
cnenupukaTopa const. YKazaTeld M CICHUPHUKATOp const.
Oyakur U cTpokd B cTwie C. DyHKIWHM, BO3BpalIaroIive
crpoku. OyHKIUM U CTPYKTYpHI. Ilepenada agpecoB CTPYKTyp.
Pexypcus. VYkazatenmn Ha @yHknum. I[lomydeHue anpeca
byHKIINN. OObsBIICHNE yKazaremns Ha (byHKIHIO.
Hcnonp3oBanne ykazaTels s BBI30Ba (DYHKITHH.

Berpoennpie Gynkmun. Ccputounbie niepeMeHnHble. CCBHUIKH B
pomu mapameTpoB (GYyHKIMH. BpeMeHHBIE IIepeMEHHBIC,
CCBUIOYHBIC apTyMEHTHI U MoaugukaTop const. Mcmoms3oBanue
CCBUIOK TpU PabOTe CO CTPYKTypaMu. APTyMEHTHI, 3alaHHBIC
no ymomyanuio. [lomumopdmsm  ¢yHkuuit  (meperpyska
¢ynkium). labnonsr ¢yaknuit. IleperpyxeHHble NIa0IOHBI
¢byakumid. SIBHas cienmanu3anys. Pa3nenpHas KOMIISIHS.

Pa3znen 3.9. O6vexkmot u Knaccot 1 OIIK-4
Konnenmust kmacca. OmpeneneHwe ¢ peanu3ainus Kiacca.
OO0menocTynHBIA W TPUBATHBIA JOCTYN K KIJIACCY. DJIEMEHTBI
JNAHHBIX- Kimacca. Mertonsl kiacca  ((pyHKIMH-DJIEMEHTHI
kimacca). Co3maHWe M HCIOJB30BaHHE OOBEKTOB Kiacca.
KoHcTpykTOpsl B AecTpyKTOpBI Kiacca. DyHKIMH-3JIEMEHTHI
const. VYxkaszarenb this. Co3maHpe MacCHBOB OOBEKTOB.
Juanazon noctyma K Kiaccy. AOCTpakTHBIC THITBI JAHHBIX
(ADT).

Pasznen 3.10. Paboma c knaccamu 1 OIIK-4
Ileperpyska OIIEepPaToOpPOB. JpyxecTBCHHBIC GbyHKIHH.
Ileperpy3ka omnepanuu «, UCIOJIb3YEMOIl MPH BBHIBOJEC JaHHBIX.
OnemenThl cocrosiHus. Mcmonb3oBanue (ynkimm rand() s
TeHepanuu CIy4aHBIX quce. ABTOMaTHYECKOE
npeoOpa3oBaHUe W MPHUBEICHUE THUIOB i KilaccoB. OyHKIMN
peoOpa3oBaHus KJIACCOB

Paznen 3.12. Hacneoosanue knaccoe 1 OIIK-4
HacnenoBanue B KadecTBe OTHOMIEHUS is-a. OOIIenoCTyIHOE
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HaclieJoBaHWe KJaccoB. 3alMUIeHHbIH goctyn. Crucku
WHUIMAIN3aTopa KOHCTpyKTopa. IlpuBeneHue BBepx U
NpUBEJICHUE BHU3. BUpTyanbHble (yHKIMU-31eMeHTH. PaHHee
(ctaThdeckoe) W IO34HEe (AMHAMHMYECKOE) CBSI3bIBAaHHE.
IMomuocTeio BUpTyadbHble (QyHKIMH. Pabota ¢ Meromom
00IIEJOCTYITHOT'O HACIICIOBAHUSI.

4. Monyas 4 | Pasnen 4.1. Beedenue ¢ apxumexkmypy 6b14UCIumenbHbIX 1 OIIK-1
Onepamiony cucmem u OnepavuoHHble CUCH EMbL OIIK-3
bie cucTeMbl| OmnepanuoHHble  CHCTEMbl  IEPCOHANBHBIX  KOMIIBIOTEPOB
0a3bl (cemeiictea OC Windows m OC Unix u Linux). ®ynakuun
JaHHBIX U | OTEPAIMOHHBIX CHCTEM. O6ecnieueHne nHTepdeiica
JIOKaJbHBIE | TMonb30BaTeNss. OpraHmzanmsi W oOCIyXuBaHUEe (HaiIoBoi
ceTH cucrembl. OOecricucHHE B3aMMOJCHCTBHS C  amMapaTHBIM

obecnieueHreM. OOCITy)KUBAaHHE KOMITBIOTEPA.
Paznen 4.2. bazvt 0annslx u cucmemsl ynpasienus oazamu 1 OIIK-1
OaHHbBIX OIIK-3

OO1ee nonsitHe 0 6a3ax HaHHBIX. OCHOBHBIE MOHSTHSI CHCTEM
ynpaBjeHus 0a3aMu TaHHBIX W OaHKaM¥ 3HAHUH

Paznen 4.3. Jlokansnute u 2novansnsvie cemu IBM 1 OIIK-1
KoMnoHeHThI BBIYMCIUTENbHBIX ceTel. [IpuHIunbeI nocTpoeHus OIIK-3
cereii. KowmmploTepHble CETH W TEXHOJOTMHM HWHTEPHET.
JlokaneHble cetn. OCHOBHBIE CBEICHWS. TEPMHHBI JIOKATHLHOM
cetn. PaboTa B ceTm: mpenoCTaBICHHE pPECYpPCOB B CETh,
MOJKITIOUEHNEe K pecypcaM CeTH, YIpPaBICHHE CETBIO.
I'mo6anmsubie cetn. UHTepner. MimMeHna B uHTepHET. BhIXOa B
uaTepHeT. Tumnbl cepBuca B uHTepHeT: FTP, WWW. Tlouck
uHdopmanun B uHTEepHEeT. .CepBuch oOmeHus B VHTepHer.
OnektpoHHass mnouyra. Pabora ¢ MOYTOBBIMH HpPOrpaMMaMH.
HoBoctu. DnexkrpoHHble KOH(EPEHIMH M JTOCKH OOBSIBICHUH.
[IpencraBnenne nHpopmarmu B WWW. D'mmeprekcrt. S3bIk
onucanus runeprekcta HTML, pegakrops! html.

5.3. Pa3genbl AUCHUILTHHBI H MeKIMCUUIJIMHAPHBIE CBSI3U ¢ 00ecleYnBaeMbIMHU
(mocseayOMMMHU) TUCHUATIIMHAMUA

B COOTBETCTBUM ¢ KOHIICMIIMEH HEMPEPHIBHOTO MCITOJIB30BAHMS MTEPCOHATBHBIX KOMITBIOTEPOB B
TEUYCHHE BCETO Meprojia 00yUICHUS BCe OOMECTEXHUYCCKUE U CIIeIIUaTbHBIC TUCITUIUIMHBI OIMUPAIOTCS Ha
0a30ByI0 TMOJATOTOBKY CTYJACHTOB B OOJACTH BBIYHUCIUTEIBHON TEXHWKH M HCIOJNB3YIOT €¢ JUIs
IIIMPOKOTO BHEAPEHUS TMEPCOHAIBHBIX KOMITBIOTEPOB BO BCE BHJIBI YUCOHBIX 3aHATHH, KypcOBOE W
JTUTUIOMHOE TTPOCKTUPOBAHHUE.

5.4. CooTBeTCTBHE KOMIETEHIIHI, (POPMHUPYEMBbIX NPU H3yYeHUH TMCHUIIMHDI, H BUI0B 3aHATHI

IIepedyenn Buns! 3ansaTuin @OpMBI KOHTPOJIA
KOMIIETEHIIUH J | IIp | JIa6 | KP/KII | CPC
OIIK-1 + + TecT, KOHCIIEKT JCeKIIH
OIIK-3 + + + Tect, oT4er o mabopatopHOit paboTe, KOHCIIEKT
JIEKIIHI.
OIIK-4 + + + + + TecT, oTder no JabopatopHOit padoTe,
KOHCIIEKT. 3aniiuTa KypcoBOi pabOoTEHI.

JI — nexuwus, IIp — mpakTHueckue U ceMUHapcKue 3ansaTus, Jlab — maboparopusie padotsl, KP/KIT —
KypcoBas pabota / mpoekt, CPC — camocTosiTenbHas paboTa CTyIeHTa

6. MeToabl U GopMBbI OPraHu3anuu 00yYeHust

JUisi  yCHEeIIHOTO OCBOEHHUS JMCUUIUIMHBI TPUMEHSIOTCS  pa3iMyHble  00pa3oBaTebHbBIC
TEXHOJIOTUHU, KOTOpble 00ECHEeUnBaOT JOCTHIKEHHE IUIAHUPYEMBIX pPEe3yJIbTaTOB OOYYEHHs COIJIACHO
OCHOBHOH 00pa3oBaTeNbHON MpOrpamMMme, ¢ y4eToM TpeOoBaHHMM K 00beMy 3aHATHI B MHTEPAKTUBHOM

dbopwme.
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TexHO10rMH MHTEPAKTHUBHOTO 00y4YeHHUsI MIPU PAa3HBIX (popMax 3aHATHH

[IpakTrueckue/
®opMbI Kypcosas
MeTox! Jleknuu | mabopaTopHbIe pabora
3aHATUS

OO6cyxnenue MaTepHaioB 10 i i

MYJIBTUMEAUNHBIX TPE3CHTAUN

Pabota B rpynmax - - -

KOHTpOIBHBIN JTUCT WK TECT - - -

BricTymiieHne B posiv 00y4aromero - - -

MuHu-neKusa - - -

7. JlabopaTOpHBIl MPAKTHKYM
No Ne paznena HaunmenoBanme nabopatopHbix paboT Tpymno- OIIK
/0 | IMCIUILIAHBI E€MKOCTh
(gac.)
1 3.1. Hauvanbnable cBeneHus o sa3e1ike C++ 1 OIIK-3,
2 3.2. bazoBrle TUIIBI JAaHHBIX 1 OIIK-4
3 3.3. [IpousBoAHBIE TUIIBI JAHHBIX 2
4 34. VYkazatenu u cBOOOIHAS ITaMSITh 1
5 3.5 [{MKJIBbI U BBIPAJKEHMS] CPABHEHUS 1
6 3.6. OrnepaTopbl BETBIEHUS U JJOTUYECKHUE ONEpaluu 2
7 3.7. Pabora ¢ pyHKIMSIMU. 2
8 3.9. OOBEKTHI U KJIACChI 2
9 3.10. Pabora ¢ kmaccamu 2
10 3.12. HacnenoBanue kiaccos 2
11 3.23. Marematnueckuii maker MathCAD 4
12 3.23. MaremaTnueckuii maket Matlab 4
HTroro 24

Ha xaxxnoit 1aboparopHoii pabote BbAeaeHO 20 MUHYT JJIS1 TEOPETHUECKOTO TeCTa (KOHTPOIBHOM

paboThI) MO TeMe JabopaTOpHOI PabOTHI.

8. IIpakTHyeckue 3aHATHUS

Ne Ne paznena TemaTuka NPaKTUYECKUX 3aHATUN Tpyno- | OK, IIK
/11 | JUCIUIUIAHBI €MKOCTb
(dac.)
1 2.2 MamnHaHoe npeoOpa3zoBaHNe MATPUI] 1 OI1K-3
2 2.3 Pemenue cuctem TMHEHHBIX anreOpandecKux 1 OIIK-4
ypaBHEHUI
3 24 HucneHHoe pelieHne HEIMHEMHBIX YPaBHEHUM
4 2.5 YuciieHHbIE METO/Ibl UHTErPUPOBAHUS
5 2.6 Pemennie 00bIKHOBEHHBIX AU PepeHInanbHbIX
ypaBHEHUU
6 2.7 MeTop1 00pabOTKH YKCIIEPUMEHTAIBHBIX JTAHHBIX. 1

9. CamocrosiTeqbHast padoTa

Jns 3akperyieHHsT TPOWAEHHOTO MaTepualia CTYIAEHTaM BBIJAIOTCS JOMAIHUE 3aJaHUs
COOTBETCTBYIOIIME TEME J1a0OpaTOPHBIX padOT, KOTOPbIE OHU JIOJDKHBI CAAaTh Ha CIEAYIOIIEM
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nabopaTopHOM  3aHATHH. Tak e CTYIEHThl JIOJDKHBI CaMOCTOSITENIbHO IOJITOTOBUTHCS K
TEOPETUYECKOMY TECTy (KOHTPOJBHOW paboTe) COOTBETCTBYIONIEMY TEeME IJa0OpaTOpHOW pabOTHI.
Bpemst 17151 maHHBIX BHIOB CaMOCTOSITENBHBIX PabOT yuTeHO B pasnene “TloaroroBka k jabopaTropHbIM
paboram”.

10. IlpumepHasi TeMaTHKA KYPCOBBIX padoT

®  Brruucienue kodpduimenTa ommoOok mudpoBoil CUCTEMBI TTepeaadn
Brruncnenre MoA0BOTO pacrpeaeaeHus ONTHYECKOro BOJIOKHA
Brruncnenue qudpakiinoOHHOTO CBETOBOTO MOJIS
Pemmenus tucnepcuoHHOTO ypaBHEHHS MHOTOMOJIOBOTO BOJIOKHA
Brrancnenne sneprerudeckoro 6romxera mudposoid BOCII
Craructuueckast 00paboTKa SKCIIEPUMEHTAIBHBIX JAHHBIX
Brruucnenue onpenenureneid MerogoM ['aycca
CrnaitH-anmpoKCUMAI¥sl, UHTEPIIOJSIIHS U SKCTPATIOSIIIHS
Pemenne nugpdepeHnmanbHbIX ypaBHEHUH MeTo10M Ditepa
Pewienne cucreM HEIMHEWHBIX YPaBHEHUN
Onepanuu ¢ MaTpuaMu
[IporpammupoBanue unreppetica COM nopta
[IporpammupoBanue untepderica LPT mopra
[IporpammupoBanue uatepdetica nopra USB
baza nannbix Ha ocHOoBe CYBJ] MS Access
baza nannbix Ha ocHoBe CYB/] MySQL
Co3nanue Web-caiita
Co3aHue CeTeBbIX MPUIIOKEHHI
Co3nanue npuiIoXKeHui it MOOMIIBHBIX YCTPOUCTB.
3amanus Ha KypcoBYIO pabOTy HOCST MHIMBUyalbHBIN XapakTtep. Kak mpaBuio, OHU conepkar
AJIEMEHTHI aJIrOPUTMHU3ALNH, TPOrPaMMHUPOBAaHUSA U TpaduyecKkoro mpenacraBieHus uHpopmauuu. B
MIPOLIECCE BHITIOIHEHUSI KyPCOBOU pabOTHI 3aKPETUISIOTCS U YTIyOISIIOTCS HABBIKH MTPOTPaMMHUPOBAHHUS,
MpUOOpPETAETCS OMBIT MCIOJIb30BAaHUS BO3MOXKHOCTEW BBIUMCIMTEIBbHOM TEXHUKU M MPOTPAMMHOIO
obecrevyeHusl.
KypcoBast paboTta mo mHpOpMaTHKE SBISETCS MEPBOH BO BpeMsi 0Oy4YeHHUs CTYICHTOB B BY3e€.
[TosToMy OT cTyaeHTOB mpu O()OPMIICHUU IMOSICHUTEIBHOW 3alUCKH TPEeOYETCSI OCBOCHHE OCHOBHBIX
npaBuil 0pOPMIIEHUS TEKCTOBBIX JOKYMEHTOB (B cooTBeTCTBUHU ¢ TpeboBanmsimu OC TYCVYP 6.1.2013).

11. bannbHO-peiiTUHIOBasi CHCTEMA

KOHTpoJIb OCBOEHNS TUCIMIUIMHBI OCYIIECTBISAETCA yTEM IPUMEHEHUS! PEUTUHIOBOW CHCTEMBI
OLIEHKHU YCIIEBAEMOCTH U BKIIOYAET TEKYIIUI KOHTPOJIb BHIOJHEHHUS 3JEMEHTOB 00beMa JUCLUIUINHBI
I10 3JIEMEHTAM KOHTPOJIS C MOJABEACHUEM TEKYIIEro PEUTUHTa.

HToroBelii KOHTPOJIb OCBOEHHUS IUCLUIUIMHBI B I ceMecTpe OCyHIECTBISETCS Ha SK3aMEHE.
HTOroBelii KOHTPOJIb OCBOEHHUS IUCHUIUIMHBI B Il ceMecTpe OCyHIeCTBISIETCS Ha 3allluTe KypCOBOH
paboThI U HK3aMEHE.

Texkynuil KOHTPOJIb OCBOCHUS AUCLHUIUIMHBI OCYIECTBIsAETCA B cOOTBEeTCTBUM C Ilos1o:ennemM
0 MOpsAAKe UCN0Jb30BAHUS PEHTHHIOBOM CHCTEMBI /ISl OLCHKH YCIIeBAeMOCTH CTYEeHTOB (TIpuKa3
pektopa 25.02.2010 Ne 1902) 1 ocHoBaHa Ha OalbHO- PEUTHHTOBON CUCTEMBI OIIEHKH yCIIEBAEMOCTH ,
neiictByromeii ¢ 2009 r., KoTopasi BKJIIOYAeT TEKYIIMHA KOHTPOJb BBIMOJHEHHUS JJIEMEHTOB 0OBeMa
JUCLUIIIMHEI 110 AJIEMEHTaM KOHTPOJIS C MOJIBEICHUEM TEKYILEr0 pEUTUHTa U UTOTOBBIM KOHTPOJIb.

IIpaBuna ¢popmMupoBanns NATHOAJIBHBIX OLEHOK 32 KXY KOHTpoapHYyr0 Touky (KTI,
KT2) ocymiecTBisieTcst myTeM OKPYIJICHHS BETUYHHBI, PACCUUTAHHOU 110 (hopMyIie:

%k
KTx (Cymma _6annos, _nabpannas _x _ KTx)*5

=12 Tpebyemasn _ cymma _6an106 _no _6aiibHoll _ packiaoke
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HTOroBplii KOHTPOJIb OCBOEHHS JUCIUILINHBI OCYIIICCTBIIICTCS HA DK3aMEHE 110 TPATUITHOHHOMN
naTHOTbHON 1mIKaje. OOsA3aTenbHBIM YCIOBHEM Iepes clade SK3aMeHa SBISETCS BBIMOJIHEHUE
CTYJCHTOM HEOOXOJMMBIX O pabouel MmporpamMme JJis JTUCIUIUTHHBI BHJIOB 3aHSITHH: BBIMIOJTHCHHE U
3alIUTa pe3yabTaToB Ja00paTOPHBIX paboT, B TOM YUCIIE TEOPETHUUECKUX TECTOB (KOHTPOJIBHBIX PaboT)
Y BBIMIOJTHCHUE WHIUBUAYATbHBIX 3aTaHUH.

@opMHpOBaHHE HTOrOBOH CYMMbI 0a/LUIOB OCYIIECTBISICTCS nyTeM CYMMHUPOBAHHUS
cemecTpoBoi (10 70 6amnoB) W dK3aMEHAIMOHHOM cocTaBisromuXx (10 30 6amioB).

Tabanua nepecuyera cyMMbl 0A/JIOB B TPAAULMOHHYI0 M MEKIYHAPOAHYI0 OLIEHKY

Hroroas cymma 6aJ1j10B, y4UTHIBAeT

Omnenka (I'OC) N
YCHEIHO CAAHHBIH YK3aMeH

Ouenka (ECTS)

5 (OTIINYHO) 90 - 100 A (OTINYHO)
85-89 B (ouens xopoiio)
4 (xoporio) 75 - 84 C (xopo11o)
70 - 74
65— 69 D (ynoBneTBOpUTENBHO)
3 (yAOBIETBOHTEIILHO) 60 - 64 E (mocpencTBeHHO)

2 (HeyOBIIETBOPUTEIHHO),
(He 3aUTeHO)

Huxe 60 6a1108B

F (Hey10BneTBOPUTENBHO)

Pacnpenesienue 6a/J10B 10 3JieMeHTaM KOHTPOJs B 1 cemecTpe

DneMeHTHl yueOHOH Kon-so | JJnurens- | Kou - BO Cpox Ko - Bo
eITEIIbHOCTH DJIEMEHT | HOCTB dJie- | OaJlJIoB 3a | KOHT- 0annoB
OB MEHTA, 1 aneMeHT | poJs, (Bcero)
qac. KOHTpPOJIA | (Hemeus C
HaJana
CeMecCTpa)
ITocemenue nexkun 4 2 10 1-18 40
Bremonaenue u 3ammra
pe3yIBTATOB JIA0OPATOPHBIX 3 2 20 1-18 60
pabot
Hror 100
PacnpenesieHue 0a/J10B 1O 3JIeMEHTAM KOHTPOJIS BO 2 ceMecTpe
DneMeHTHl yueOHOH Kon-sBo | Jmurens- | Kox- Bo Cpok Kox - Bo
eATEIbHOCTH 9JIEMEHT | HOCTH dJie- | OaJljIoB 3a KOHT- 0aiioB
OB MEHTa, 1 s;memeHT pous, (Bcero)
qac. KOHTpPOJIA | (Hemeus C
Hadana
ceMecTpa)
BreinonHeHue qoOMaIIHuX U
WHIIMBUIYAIbHBIX 3aIaHUM 2 2 5 1-17 10
Bremonaenue u 3ammra
pe3yIbTaTOB JIA0OPATOPHBIX 3 2 20 1-17 60
pabot
Cnada sx3ameHa (MaKCUMYM) 30
Hror 100
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PacnpenesieHue 60aJ1J10B 10 3JIeMeHTaM KOHTPOJIsl BO 3 ceMecTpe

DneMeHThI y4eOHOM Kon-so | Jlnurens- | Kox - Bo Cpok Ko - BO
JeATEIbHOCTH AJIEMEHT | HOCTh dJie- | OasioB 3a KOHT- OaoB
OB MEHTAa, 1 >nemeHT pos, (Bcero)
yac. KOHTpOJIs | (Hexmens c
Hayvaia
ceMecTpa)
[Tocemenue nexkmun 4 2 1,25 1-18 5
BrinosineHne qoMamHux u
VHIUBUyaJIbHbIX 3aIlaHUI 1 2 5 1-18 5
BrinosiHeHue u 3anura
PE3YIBTATOB JIA0OPATOPHBIX 6 2 10 1-18 60
pabot
Cnada sx3ameHa (MaKCUMYM) 30
Htor 100
Tabauua pacnpenesieHus 6a/JI0B 32 KypCOBYIO padoTy
DneMeHThI yueOHOM Ko - Bo Cpox koHT- | Kox - Bo
JeSATeILHOCTH OamnoB3a 1 | pous, OamioB
3JIECMEHT (memens ¢ (Bcero)
KOHTPOJIS Havaia
ceMecTpa)
[Toa6op u 0630p MHUTEPATYpPEI 10 5 10
Hanucanne nporpammsl 40 6-17 40
[Tomuota nznoxenus 113 10 Ha 3aI1uTe 10
TBopdeckuit moaxon 10 Ha 3al1uTe 10
3auwra paboThl 30 HA 3alUTe 30
Hroro makcumym 3a nepuonu: 100
Tabuauna pacnpeaesieHust 0a/1JI0B 32 KYpCOBYI0 padoTy
B TeueHue 3 ceMecTpa
DJIeMeHTHI YIeOHOM MaxkcumansHel | MakcumanbHbl | MakcuMalbHbI Bcero 3a
JIeATEILHOCTH ¥ Oayut Ha 1- ¥ OaJut 3a i Oait3a cemectp
VIO TEPUOJ] MEXKTY TIepUOT
KOHTPOJIEHYIO 1KT u 2KT mexay 2KT u
TOYKY C Ha KOHeI|
Havaa ceMecTpa
cemecTpa
ITonGop 1 0030p ITUTEPATYPHI 10 10
Hanucanue nporpammsl 20 20 40
ITonnora uznoxxenus [13 10 5
TBopUeckuii moaxos 10 5
3amuTa paboThI 30 30
HToro makcumyM 3a nepuoa: 10 20 70 100
Hroro 10 30 100 100
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12. YuyeOHO-MeTOANYECKOE 1 HH(POPMALIMOHHOE 00ecnieueHHe TUCUMILUTUHbBI:
12.1. OcHoBHas 1uTEpaTypa

1.

2.

Nudopmaruka. bazossiit kype : Yueonuk aiis By308 / C. B. Cumonosuu [u ap.] ; pen. : C.

B. CumonoBwuu. - 2-¢ uza. - CIIO. : ITutep, 2007. — 639 c. [39 3k3]

Kynunos F0.1., ITamenko @.®D. OcHOBBI COBpeMeHHOM HH(DOPMATUKH [IJIEKTPOHHBIN pecypc] yueO.
[Tocobue/.- U3n. 3-e, crep,- CII6.: JIanp, 2016.-256¢. Pexxum moctyma
https://e.lanbook.com/book/86016/

12.2. lonoJHuTeILHAS JIUTEPATYypa:

1.

2.

Mynpos A.E. Uucnennsie Metons! 1uist [IDBM Ha s3pikax belicuk, @oprpan u Ilackans. -ToMmck:
MIT "PACKO", 1991. -272 c. [115]

S3bik nporpammupoBanust C++. CnenuanbHoe uzganue : nep. ¢ auri. / b. Ctpaycrpym. - M.:
bunom-IIpecc, 2008. - 1098[1] c. [1]

C/C++ st crynenTa : [yue6Hoe mocobue] / A. I1. [To6eraiino. - CII6. : BXB-IlerepOypr, 2006. -
526 c. [2]

C++. OOBeKTHO-OPHEHTUPOBAHHOE MPOTrPaMMHUPOBAHKE. 3a1a4H U YIIPAKHEHHS : yuyeOHOoe
nocobue 11 By30B / B. B. Jlantes, A. B. Mopo3zos, A. B. bokoga. - CII6. : ITutep, 2007. — 287 c.
(4].

Qt. [Ipodeccuonanproe nmporpammupoBanue Ha C++ : Hanbonee moHoe pykoBojcto / M. [nee.

- CII6. : BXB-ITerepbypr, 2005. - 544 c. [1]

12.3. [lepeyeHb MeTOANYECKHUX YKA3AHUI 110 KYPCOBOii padoTe, NPAKTHYECKUM 3aHSITHAM H

JIabopaTopHBIM padoTam, cCaMOCTOSITeIbHON padoTe CTY/ICHTOB

Cemkun A.O. llapanrosuu C.H. MadpopmaTika [DneKTpoHHBIH pecypc]: YueOHO-MeToanueckoe
nocobue Mo MPaKTUYECKUM 3aHATHUAM M OpraHu3allld CaMOCTOSITENbHOW paboThl CTYAEHTOB
HarpasiaeHus moarotoBku 11.03.02 — «MHPOKOMMYHHKAIIMOHHBIC TEXHOJOTUHA M CUCTEMBI CBSI3H».
—2015. — 40 c. Pexxum npocryna: https://edu.tusur.ru/training/publications/4994

Cemkun A.O. Ulapanroeuu C.H. HHdopmaruka [DnekTpoHHBIH pecypc]: PykoBomcTBo k
nabopatopHoit padote «Co3ganue GUI B Qt Creator. MexaHu3M CUTHAJIOB U clI0TOB». — 2015. 16
c. Pexxum nocrymna: https://edu.tusur.ru/training/publications/4993

Cemkun A.O. Illapanrouu C.H. Hnadopmarmka [DnektpoHHBIM pecypc]: PykoBoacTBo K
naboparopHoit padbote «bubmmoreka Qt. Cozmanue MUaNoroBbIX OKOH mporpammbr». — 2015. 30 c.
Pexxum moctyma: https://edu.tusur.ru/training/publications/4992

CemkuH A.O. lllapanrosuy C.H. UadopmaTrka [DnekTpoHHBIH pecypce]: MeTonudeckue ykazaHus
MO0 BBIMOJHEHUIO KYpCOBOM pabOThI Il CTYIEHTOB HampaiieHus moarotoBku 11.03.02
«MHpOKOMMYHHUKAITMOHHBIE TEXHOJIIOTUM M cHCTeMbl cBsizu». — 2015. 30 c. Pexum pocryma:
https://edu.tusur.ru/training/publications/4991

JlaBeirmHa A. B. HMHbopmaTtuka: ydeOHO-MeTOogudeckoe Tmocobme. MeTtoanueckue yKa3zaHUs
K TJaOOpaTOpPHBIM M TpakTHYecKuM padoram / A. B. JlaBeirmna ; ®enepasibHOE areHTCTBO IO
oOpazoBaHuio, TOMCKHH  TOCYZapCTBCHHBIM  YHHUBEPCUTET  CHCTEM  YIpaBICHUS U
pamuodnekTponuku, Kadenpa snekrpoHHbIx mprudopos. - Tomck : TYCVYP, 2007. - 86 c. [101 3k3]
Kynunos 1O. 1. ITamenko @. ®@. Kenuna A. O. [IpakTukyMm 110 OCHOBaM COBPEMEHHOMN
nHpopMaTUKH [ DIEKTPOHHBIN pecypc]: yued. mocodwue /. - U3n. 1-e. - CII6. : Jlans, 2011. - 352 c.
Pexxum noctyma https://e.lanbook.com/book/68471

HNyounun [{.B.Mudopmartuka [DnexkTponnsiit pecypc]: Onucanue gsabopaTopHbiX padot. — ToMmck:
TYCVYP, 2009. - 60 c. Pexxum noctyna: http://edu.tusur.ru/training/publications/1055

HNyounun  JI.B. Nudopmaruka [DnekTpoHHBIN pecypc]: Meroawdeckue yKa3zaHUS 10
camocrosTensHoit  pabdore. — Tomck: TYCVYP, 2012. - 13c. Pexum pocryna:
http://edu.tusur.ru/training/publications/1851
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13. MaTepuajJbHO-TeXHHYECKOe o0ecneuyeHue TUCIMTIUHBI:

Boruucnurensueie  mabopatopun  (aya. 3376, 3296) kadenpsr CBUuKP  o0GopynoBaHbl
MePCOHAIbHBIMA KOMIIBIOTEpAaMHU, 00HETMHCHHBIMH B JIOKAJTBHYIO BEIYHCIHTENbHYIO ceTh Kad.CBUuKP
¢ BbIX0I0M B Internet.

Ha nexkuusix npuMeHsieTcss MyJIbTUMEAUATIPOCKTOP TSl PEIbSIBICHUS OMOPHBIX CUTHAJIOB W/WIIH
Mpe3eHTalM. Y JeKTopa UMEETCs] KOMIUIEKT JEMOHCTPALIMOHHBIX MaTepUaIoB
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MPUJIOKEHME 1

MUWHHUCTEPCTBO OGPA3BOBAHMS 1 HAYKH POCCUMCKOM ®EIEPAIINA
®denepanbHOE rocyIapcTBEHHOE 010 KETHOE 00pa30BaTEeIbHOE YUpEexKICHUE
BBICIIETO TIPO(HECCHOHATTLHOTO 00pa30BaHUs

«TOMCKHA IT'OCYJJAPCTBEHHBIA YHUBEPCUTET CUCTEM YIIPABJIEHUA
N PAAUODIJIIEKTPOHUKHN» (TYCYP)

YTBEPXKJIAIO
IIpopexTop no yuedHoii padore
ILE. Tposin
«___» 2017 r.

®OH/I OHEHOYHBIX CPEACTB I10 YUEBHOU JUCHUILJIMHE
«UHDPOPMATUKA»

YpoBeHb 0CHOBHOIT 00pa3oBaTeIbHON NPOTrPaAMMBbI OakanaBpuaT

Hanpagienue noaroroBku 11.03.02  MH)OKOMMYHHUKAITMOHHBIC TEXHOJIOTHH M CHCTEMbI CBSI3U

podpuar OnTuyeckre CUCTEMBI U CETHU CBSI3U

dopma o0yueHnst 3a04Has

daxyabTeT 3a04HbIN ¥ BEUEPHUI

Kadenpa CBepxBbICOKOYACTOTHOW M KBaHTOBOM paanorexHuku (CBUuKP)

Kypc 1,2  Cemecrp 1,2,3

Yueonblii niian Hadopa 2012 roaa

3auer ceMecTp Aud. 3auer 3 ceMecTp
JIK3aMeH 2.3 cemMecTp
Tomck 2017
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1 Bgenenue

®onn onenounsIx cpeacts (POC) sBiseTcs MPUIIOKEHNEM K pabodeid mporpaMMe JUCIHILTUHBI « HpopMaTHKa» 1

TPENCTaBISIET CO00M COBOKYITHOCTh KOHTPOJIBHO-U3MEPUTEILHBIX MATEPHAIOB (KOHTPOJIBbHBIC PAOOTHI, TECTHI U JIP.) H METO-
JIOB MX MCIOJIb30BAHUS, PEIHA3HAYCHHBIX JIJIsI U3MEPEHUS YPOBHS JIOCTHKECHUS CTYJEHTOM YCTAHOBJIEHHBIX PE3YJILTATOB
00yueHMUS.

®OC no pucuuruuae «MHbopMaTHKa» HCHONB3YETCsI [IPU MPOBEJACHUN TEKYIIET0 KOHTPOJISI YCIIEBAEMOCTH (KOHTPOJIb-

HbI€ TOYKH) U IPOMEKYTOUHOM aTTeCTallu (3a4eT) CTYIEHTOB.
[epeyeHp 3aKpeIICHHBIX 3a TUCIHUILINHON «HQOpMaTHKa» KOMIIETCHIIMI NMPUBEICH B Tadmuie 1.

Tabauna 1 — Ilepevyens 3aKkpeniieHHBIX 32 AHCHUIUIHHON «HpopMaTHKa» KOMIIETeHIHI

Kona DopMyJTHPOBKA KOMIIETEHIHH Jrtansl GOPMUPOBAHMA KOMIIETEeHIMH
OIIK-1 | crmocoOHOCTh MOHMMATH CYIIHOCTh U | 3HATH:
3HaYeHNE HH()OPMAINH B Pa3BUTHHI — CYIIHOCTh W 3Hau€HHE WH(pOpManruy B MHGOPMAITHOHHOM
COBPEMEHHOTO WH(POPMAIOHHOTO 00IIecTBe, a TaKXkKe OMACHOCTH M YIPO3bl, BOZHUKAIOIINE B
oO1miecTBa, CO3HABATH OTMACHOCTH U 3TOM TIpOIIecCe;
YrpO3bl, BO3HUKAIOIMHUC B 3TOM TIPO- — COBpPEMEHHOE COCTOSIHME YPOBHS M HaIpaBJICHUU pa3BHU-
ecce, co0Ir0AaTh OCHOBHBIE TPEOO- TS BBIYUCTUTEIbHON TEXHUKHU U IPOTPAMMHBIX CPEJICTB;
BaHUs MH(OPMALMOHHOH Ge30macHo- — BO3MOXHOCTHM, IPHHLUILI IIOCTPOCHUS M IIpaBUiA UC-
CTH, B TOM HHUCJIC 3aIUTBI TOCYAAp- 10JIb30BaHMsl HanboJjiee pacpoCTPaHEHHBIX MTAKETOB MPHU-
CTBCHHOM TaiHbI KJIaJHBIX TpPOrpaMM OOIIEro Ha3HaueHHs (TEKCTOBBIC H
rpadu4ecKue peaKkToOphl, DICKTPOHHBIC TaOJUIBI, CUCTE-
MBI yIpaBiicHUS 0a3aMH JaHHBIX) W KOMIIBIOTEPHBIX
CPEICTB CBSA3H.
yMeTh!
— paboTaTth C MPOTpaMMHBIMH CpPEACTBAaMH OOIIET0 Ha3Ha-
YEeHHSI, COOTBETCTBYIOIIMMHU COBPEMEHHBIM TPeOOBAHMUSAM.
BJAJ€Th!
— TexHoyiorueu paboTsl Ha DBM;
— TIpUeMaMH{ aHTUBUPYCHOM 3aIUTEHI.
OIIK-3 | cnocoOHOCTH BiIaIeTh OCHOBHBIMU 3HATh:
METOJaMH, criocodamu u cpeacTtBaMu — OCHOBHBIC IIPMHUMIBI OpraHM3allMK 3alMCH XpaHCHUS U
MOJTyYCHHUS, XPAHEHUSI, IepepabOTKu yteHus nHdopmarn B IBM;
uH(OpMaNuK — anmapaTtHyw peanusanuo OBM;
— OCHOBBI OpPTaHU3aLUU OTIEPAIIUOHHBIX CUCTEM;
— OCHOBBHI OpraHHM3alnuu U (HYHKIIMOHUPOBAHUS TI00ATHHBIX
1 JIOKaJbHBIX ceTeil DBM.
yMeTh:
— TIONB30BaThCS DIEKTPOHHBIMH TaOJIMIIAMH WIIH CHCTEMaMH
ynpaBieHus 0azaMu TaHHBIX.
BJAJ€eTh!
— KOMITBIOTEPHBIMHA METOJaMH cOopa, XpaHeHHs, Heperadn
1 00pa0OTKH (pelaKTHPOBaHMs1) HHpOpMaNUH.
OIIK-4 | crmocoOHOCTh MMETh HABBIKU CAMO- 3HATH:
CTOSATEILHOW PabOTHI HA KOMITBIOTE- — OCHOBHBIE NPHUEMBI AITOPUTMHU3ALMU U MPOTPAMMHUPOBa-
pe ¥ B KOMIIBIOTEPHBIX CETSIX, OCY- HUS Ha SI3BIKE BBICOKOTO YPOBHSI;
IICCTBJIATH KOMIIBFOTEPHOC MOZICIIN- — OCHOBHBIE€ YHCJICHHBIE METOIbI AJI PELICHUS BBIYNCIIHU-
POBaHUE YCTPOWCTB, CUCTEM M IIPO- TENBbHBIX 3aja4, HanOoJiee 4acTo BCTPEUAIOIIHNXCI B HH-
LECCOB C UCIIOJIB30BAHUEM YHUBEP- )KeHepHOﬁ IpaKTUKE.
CAJIbHBIX ITAKETOB MPUKIIATHBIX KOM- | yMeTh:
HBIOTCPHBIX NIPOrpaMm — PELINTh NOCTaBJICHHYIO 33Jady, MCIOIb3ysl alrOpUTMHUYE-
CKHUH SI3BIK BBICOKOTO YPOBHS M HEOOXOTUMOE IPOTPaMM-
HO€E 00€eCIIeUEHNE;
— wucmons30BaTh DBM g pemeHns (QyHKIMOHATBHBIX H
BBIYUCITUTEIHHBIX 3a]]a4, HAN0O0JIee YaCTO BCTPCUAIOIIIMXCSI
B MHXCHEPHOU MPaKTUKE;
— T0JIb30BaThCS MATEMaTHYECKUMHU MaKEeTaMu.
BJIA/I€Th!
— TpueMaMu CTPYKTYPUPOBAHHOTO, 00BEKTHO-
OPUCHTHUPOBAHHOTO U 000OIIEHHOTO POTPAMMHUPOBAHHS,
— METOJaMH MaTeMaTHYeCKOTO MOJAEIMPOBAHUS IPOLIECCOB
U SIBJICHUI.
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2  Peaau3anus KOMIeTeHIUA

2.1 Komnerennusa OIIK-1

OIIK-1: cioco0HOCTh MOHNMATH CYIIHOCTh M 3Ha4YeHNe MH(OPMALUH B Pa3BUTHH COBPEMEHHOTr0 HH(GOPMAaIMOH-
HOT'0 00111eCTBa, CO3HABATH ONACHOCTH U YIPo3bl, BOSHHKAKIIHE B 3TOM Npoiecce, COOJI0AATh OCHOBHbIE TPeOOBaHUS
HH(pOpManMOHHOI 0€30NMACHOCTH, B TOM YHCJIe 3aIIUThI FOCYAaPCTBEHHON TaliHbI.

s hopmupoBaHns KOMIIETCHINK HEOOXOIMMO OCYIIECTBUTH PSIT ATAIIOB.

Orarnbl CI)OpMI/IpOBaHI/IH KOMICTCHIINH, ITPUMEHACMBIC I OTOT'O BHUJIbI 3aHATHH 1 HCII0JIB3YEMBIC CPEACTBA OLICHNBAHUA

MpecTaBIeHbI B TabIuUIE 2.

Tab6auna 2 - Jtanbl GopMUPOBAHHSI KOMIETEHIINN 1 MCIOJIb3yeMble CPeICTBA ONleHHBAHHS

CocraB 3Harn YMmers Baanern
— CYIIHOCTh W 3Ha4YcHHE HHDOP-
MalMid B UHPOPMALMOHHOM
00l11IeCTBE, a TAKXKE OIMACHOCTH
U YIpoO3bl, BO3HHUKAIOIIUC B
9TOM HPOIIECCE;
— COBpEMEHHOE COCTOSIHUE
YPOBHSI W HaIlpaBJICHUN pa3BH-
THS BBIYMCIUTEIBHON TEXHHKH .
paborate C NPOrpaMMHBIMH [~ TEXHOJOrHeil paboThl Ha
Y TIPOTPaAMMHBIX CPE/ICTB; .
Coaep- cpencTBaMy OOIEro HazHaue- 5BM;
—  BO3MO’KHOCTH, TIPUHITHAITBI .
JKaAHHE HUS, COOTBETCTBYIOUIMMH CO- |- MpHEMaMd aHTHBUPYCHOU
MOCTPOCHUS W TpaBWiIa HC-
3TANoOB BPEMEHHBIM TPCOOBAHUSM. 3aIUTEL.
MOJb30BaHUSL Haumbosee pac-
MPOCTPAHCHHBIX ITAKETOB MpPHU-
KJIaIHBIX MPOrpaMM  OOIIEro
Ha3HaueHus: (TEKCTOBBIE U
rpaduieckue PEHaKTOPEI,
JJICKTPOHHBIC TaOJIUIBI, CHC-
TeMbl ~ ympaBJieHHus  0a3amu
JIAHHBIX) W  KOMITBIOTEPHBIX
CPEJICTB CBSI3H.
o Jlekuun e Jlekuun o Jlekuu
Buasl
- ¢ JlaGopaTopHbIe 3aHATHSI. ¢ JlaGopaTopHbIe 3aHATHSI. ¢ JlaGopaTopHBIC 3aHATHS.
e CamocrosTenbHas padoTa. e CamocrosTenbHas padoTa. e CamocTosiTenbHas padoTa.
® 3amura JabopaTopHOii pa-
HUcnob- ¢ KoHcnekr ¢ KonrtpomnpHas pabora 60ThI parop p
3yeMble ® YCTHBIN OTBET ® OdopmiieHnEe OTYETHOCTH U N
e Oryer 1o J1abopaTopHOH
cpeacTBa e KonrtpomnbHas pabora 3ammra JJabopaTopHbIX padoT; paore
OlleHH- ® DK3aMeH ¢ KOHCIIEKT CaMOCTOSITEIbHOU
® DK3aMeH
BaHMA padoTHI.

O6IIII/I€ XapaKTCPpUCTHUKU IoKa3aTeaeh 1 KPUTCPUCB OLICHMBAHUA KOMIICTCHIMHU HAa BCCX dTallaX MPUBCACHBI B Ta6J'H/III€ 3.

Tab6auna 3 — O0nIMe XapaKTePHCTHKY NOKa3aTeseil H KpUTepHeB OLleHNBAHUS KOMIIETEHIMH T10 3Tanam

MOM o0J1acT

HCCICIOBAHUA

Iloka3zatenu
3HaTL YMmers Baanern
H KpPUTEpPUH
Ob6nanaeT pakTuvecku- OO6namaeT quana3oHOM
Otauuno MU M TCOPETUYCCKUAMHU 3Ha- | TPAKTHYCCKUX YMEHUH, Tpe- Kontponupyer padoty,
(BBICOKMIT ypoO- HUSIMH B TIpeJieyiaX u3ydae- OyeMBIX Ul pPa3BHUTHUS TBOP- MIPOBOJIUT OIICHKY, COBEPIIICH-
BE€Hb) MO¥ 00JIaCTH C IOHUMaHH- YEeCKHX peIIeHuil, abcTparupo- | cTByeT ASUCTBUS PabOTHI
€M TPaHuI] IPIMEHUMOCTH BaHU POOIIEM
Bepert oTBeTCTBEHHOCTH 32
O06mazaeT guana3oHoM
3Haet (HakThl, MPUHITH- . 3aBepIIeHNE 3a/1a4 B HC-
Xopouo MPaKTUIECKUX YMECHHUH, Tpe-
. TIBI, TIPOIIECCHI, OOIITHE TT0- CJIeIOBaHUH, TIPUCTIOCA0IIH-
(6a30BbIii ypo- OyeMBIX Ul PeIIeHuUs OIpese-
HATHS B TIpeJiesiax u3ydae- BaeT CBOE MOBEICHNE K 00-
BeHb) JICHHBIX TIPOOJIEM B 00JacTu

CTOSITENIBCTBAM B PEILCHUU
npoGiiem
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Tabauna 3 (nponoinkeHue) — O0IHe XapaKTePHCTHKH MOKa3aTesleii H KpUTepHeB OLeHNBAHUS KOMIIETEeHIIHH 10

Tanam
IToxa3zaTenau u

3HaTh Ymers Bnagers
KpUTepuu
YnoBaerBopu- O6mnamaeT OCHOBHBIMHU

TeJbHO (mopo-

roBbIif YpOBEeHb)

O6namaeTt 6a30BBIMHU
00IIMMH 3HAHUSMH

YMEHHUAMH, TPEOYEeMBIMHU IS
BBITTOJTHEHHS MTPOCTHIX 3314

PaboTtaer npu npsiMoM  Ha-
6o IeHNHN

2.3 Komnerennusa OIIK-3

OIIK-3: cnocoGHOCTH BJIaJeTh OCHOBHBIMH METOAAMH, CIIOCO0AMH M CPeICTBAMH MOJTyYeHHs], XPaHeHHsI, lepepa-

00Tk nHpoOpM

aluu.

I[J'IH (l)OpMI/IPOBaHI/IH KOMIICTCHIIH H606X0,HI/IMO OCYIICCTBUTD PAJ 3TAIOB.

DTaIbl (l)OpMI/IPOBaHI/Iﬂ KOMICTCHINU, TPUMECHACMBIC 1JI1 5TOI'0 BU/bI 3aHHTHfI, 1 UCIOJIb3YEMbIC CPEACTBA OLICHUBAHUSA

MpeacTaBIeHbI B TabIuUIE 4.

Ta6auua 4 — dransl (l)OpMHpOBaHHﬂ KOMIICTCHIIMM H MCIOJIB3yeMbI€ CpeICTBA OlICHUBAHUA

Cocras 3HaTh Ymernb Baagern
— OCHOBHBIC NPHHIUIIEI OpPTaHHU-
3aIWH 3aMUCH XPaHEHUs U UTe-
HuUs nHPopMaruu B OBM;
— alIapaTHYyro peainsanuio — KOMIIBIOTEPHBIMH METOHa-
Conep- 3BM: — I0Jb30BATbCS  AJIEKTPOHHBIMU
; MU cOopa, XpaHCHUs, Tmepe-
JKaHue TaOMUIIAMHA WK  CHUCTEMaMu
— OCHOBBI OpraHu3alldd Omepa- a4l U 00paboTKH (penax-
3TanoB ] yrpasiieHus 0a3aMu TaHHBIX.
UOHHBIX CUCTEM; THPOBaHM) HHPOPMAIIUH.
— OCHOBBI OpraHHM3alnuu U (PyHK-
MUOHUPOBAHUS TIIOOANBHBIX H
JIOKJTbHBIX ceTeit DBM.
e Jlekuuu e Jlekuuu e Jlekun
Buabt
- e JlaGopaTopHbIe 3aHATHSI. e JlaGopaTopHbIe 3aHATHSI. ¢ JlaGopaTopHBIE 3aHATHS.
e CamocrosTenbHas padoTa. e CamocrosTenbHas padoTa. e CamocTosTenbHas padoTa.
¢ 3amuTa 1a60paToOpHOit pa-
HUcnoiab- ¢ KoHcnekT ¢ KonrtpomnbHas pabora 60TEI parop P
3yeMble ® YCTHBIN OTBET * OdopmiieHrEe OTYETHOCTH U N
¢ OTtuet 1o 1abopaTopHOI
cpeacTBa ¢ KonTposnpHas paborta 3ammTa 1abopaTopHBIX padoT; paore
OLlCHH- ® DK3aMeH ® KOHCIIEKT CaMOCTOATENbHOM
® DK3aMeH
BaHUsI paboTHI.

O06me XxapaKTepUCTHKH MTOKa3aTeIel U KpUTepHeB OIICHUBAHUS KOMIIETCHIINHN HA BCEX Talax MPUBEICHBI B Ta0mHIE 5.

Ta6auna 5 — O6mmue XaPaAKTePUCTUKHU nokasarejei u KpPpUTEpPHEB OLICHUBAHUA KOMIICTCHIIMU 110 3Tannam

Iloka3zatenu

3HaTL YMmers Baanern
H KpPUTEpPHH

Ob6nanaeT pakTuvecku- OO6namaeT quana3oHOM
Otauuno MU M TCOPETUYCCKAMHU 3Ha- | TPAKTHUCCKUX YMEHUH, Tpe- KonTtpomupyer paboTty, mpo-
(BBICOKMIT ypo- HUSIMH B TIpeJieyiaX u3ydae- OyeMBIX IS pPa3BHUTHUS TBOP- BOJIUT OIICHKY, COBCPIICH-CTBYET
BEHb) MoOH 00J1aCTH C TOHUMAaHU- YECKUX pelleHnH, abcTparu- JeUCTBHS pabOTHI

€M TpaHUIl IPUMECHUMOCTH poBanus podieM
OO6namaeT quana3oHOM BepeT oTBeTCTBEHHOCTS 32

3HaeT (GakThl, MPUHIU- .

Xopomro MPaKTUYCCKUX YMCHHUH, Tpe- 3aBEpIICHHUE 33724 B HC-
. ITBI, TIPOLICCCHI, OOIIHE MO-
(6a3oBbIii ypo- OyeMBbIX ISl pEIICHUs Ompe- CJIeJIOBAaHUH, IPUCTIOCAOIH-BACT
HATHS B TIpeJiesiaX u3ydac-
BEHb) MOt 06aacTH JIEIICHHBIX TIpo0JIeM B obac- CBOE MOBEIEHNE K 00CTOATEND-
TH UCCIIEIOBAHHS CTBaM B PELICHUH NPOOIIeM

YnoBaerBopu- O6namaeT OCHOBHBIMHU

Oo6mamaeT 6a30BEIMH PaboTtaer mpu mpssMoM  Ha-
TeJbHO (mopo- YMEHHUAMH, TPEOYEMBIMH IS

- 00IIMMHY 3HAHUSMH OJIFOICHUH

TOBbIii yPOBEHbD) BBITIOJIHEHHS TIPOCTHIX 32124
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2.2 Komnerennusa OIIK-4

OIIK-4: cioco0HOCTH MMeTh HABBIKH CAMOCTOSITEJIbHON PAa0OTHI HA KOMIbIOTEPe H B KOMIBIOTEPHBIX CeTHX,
OCYIIECTBJIATh KOMIBLIOTEPHOE MOJETUPOBAHNE YCTPOICTB, CHCTEM H NMPOLECCOB € HCMOJIb30BAHHEM YHHBEPCAJIBHBIX
NMAKETOB NPHUKJIAJHBIX KOMIILIOTEPHBIX IPOrPaMM.

st popmMupoBaHMsT KOMIETEHIMK HEOOXOANMO OCYIIECTBHUTH PSIII ITAIOB.

Oransl GOPMUPOBAHUS KOMIIETCHIMH, TPUMEHSIEMBIE ISl 9TOTO BUBI 3aHATHH, U UCIIOJIB3yEeMbIE CPECTBA OLICHUBAHUS
IIPE/ACTaBIICHBI B TabIHLE 6.

Ta6auna 6 — dransl (l)Ole/lpOBaHﬂﬂ KOMIICTCHIIMM U MCIOJIB3yeMbI€ CpeICTBA OlICHUBAHUA

Cocras 3narth Ymernb Baaaersn
— peMTh IOCTaBICHHYIO 3aja-
— OCHOBHBIEC IIPUEMBI aJITOPUT- 1y, HCIOIB3ysd aJIrOPUTMHYC-
MH3aLIUMM U IPOrpaMMHpOBa- CKHH SI3BIK BBICOKOTO YPOBHS U |- MpUEMaMH  CTPYKTYpPHUPO-
HUS Ha SA3BIKE BBICOKOI'O YpPOB- HCO6XO,I[I/IMOC IIpOTrpaMMHOC BaHHOIO, 00BEKTHO-
C HSL, obecrneueHue; OPHUEHTUPOBAHHOTO u
oaep-
Aep | OCHOBHBIC YHCJCHHBIE METOABI [~ Hcmonb3oBaTh OBM nans pe- 0000IIIEHHOTO MPOrPaMMHU-
JKaHHe .
>TATIOB UL PEIUECHUS BBIYNUCINTEID- HICHUsA (byHKHI/IOHaJ'ILHLIX nu poBaHUA;
HBIX 3ajad4, Haubolee dYacTo BBIYUCIIMTCIIbHBIX 3aJa4, Hau- |— METOJAaMHU MaTeMaTHYECKO-
BCTPEUAIOLIUXCA B HWHXXEHEP- 0oJjiee yacTo BCTpCHAIOINXCA B r0 MOJEJIMPOBAHUSA TMPO-
HOM MpaKTHKE. WHXCHCPHOU TIPAKTHUKE; LIECCOB U SIBJICHUH.
— II0JIb30BaThCS MaTeMaTuye-
CKUMH IaKeTaMH
e Jlexkuuu e Jlekuuu e Jlekun
Buambl
SAHSITHI e JlabopaTopHBIC 3aHATHSL. e JlabopaTopHBIC 3aHATHSL. ¢ JlabopaTopHBIC 3aHATHSL.
e CamocTosiTenbHas pabora. e CamocTosTenbHas pabora. e CaMmocTosTenbHas pabora.
® 3amura 1a00paTOPHOM pa-
HUcnoab- ¢ KoHcniekT ¢ KonrposbHast pabora 601;1)1 patop p
3yeMble ® YCTHBIN OTBET ® OopMiIeHHE OTUYCTHOCTH U .
¢ OTtuet 1o 1abopaTopHOI
cpeacTBa ¢ KonTposnpHas paborta 3ammTa 1abopaTopHBIX padoT; paore
OllEHM - ® DK3aMeH ¢ KOHCIIEKT CaMOCTOSITEILHOU
® DK3aMcH
BaHHA paboTHI.

OO6mie XxapaKTepUCTHKH MTOKa3aTeIe U KpUTepUEeB OIICHUBAHUS KOMIIETCHIIMHN HA BCEX 3Talax MpUBEICHBI B TabmuIe 7.

Ta6auna 7 — O6mmue XaPaAKTePUCTUKHU nokasarejei u KpPpUTEPHEB OLICHUBAHUA KOMIICTCHIIMU 110 3Tannam

IMoka3zarean
3Hathb Ymern Baaners
U KPUTEPUH
O6mamaeT GakTHICCKH- O06mazaeT guana3oHoM
OT1au4yHo MH ¥ TEOPETUIECKUMU 3Ha- | TPAaKTHYECKHX YMEHUWH, Tpe- Konrtposupyer paboty,
(BBICOKMIi ypo- HUSIMU B TIpeieax u3ydae- OyeMBbIX I pPa3BUTHUS TBOP- MIPOBOIUT OIICHKY, COBEPIIICH-
BeHb) MO¥ 00JIaCTH C TOHUMaHH- YECKHX PEIICHUA, a0CTparupo- CTBYET JIEHCTBUS pabOTHI
€M TpaHUI] MPUMEHUMOCTH BaHUs MPOOIIEM
Bepet oTBeTCTBEHHOCTH 32
OO6agaeT quana3oHoOM
3HaeT GakThl, MPUHIU- N 3aBepILCHIE 3a1a4 B HC-
Xopomro MPaKTUYECKUX YMCHHUH, Tpe-
. ITBI, TIPOLICCCHI, OOIIHE MO- CJIeIOBaHUM, IPUCTIOCAOITH-
(6a3oBbIii ypo- OyeMBIX JUIsl peILIeHNUs olpeie-
HATHS B TIpeJiesiaX u3ydae- BacT CBOC MOBEJICHHE K 00-
BeHb) . JICHHBIX TIPO0OJIEM B 00IaCTH
Moii o0acTu CTOSITENILCTBAM B PEUICHUU
HCCIIeTOBAHMS
pooeM
YaoBiaerBopu- O06s1aaeT OCHOBHBIMHU
Ob6nanaer 6a30BBIMU PabGotaer npu npsiMoM  Ha-
TeJbHO (mopo- YMEHHUSAMH, TPEOYEMBIMH IS
. 00IIMMH 3HAHUSMH OJIFOEHUH
roOBbIil YPOBEHb) BBITIOJTHEHHSI TIPOCTHIX 3a]1a4
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3 TunoBble KOHTPOJILHBbIE 3aJaHUS
Jlnsa peann3anyy BBITIETIEPEYHCICHHBIX 3a/1a4 00yUeHHs HCIOTIB3YIOTCS CIIEAYIOIINE MaTePHAIbL:

3.1 UuauBuayaabHbIe padoThI O TeMaM:
— Pemienue cuctem anredbpandeckux ypaBHEHUI;
—  UwucneHHOE pelIeHHe HEJIMHEHHBIX ypaBHEHHUH;
—  UmucneHHOE pelIeHHe CUCTEMBbI JINHEHHBIX YPaBHCHHUH;
—  UwncrieHHBIE METOIBI HHTETPHUPOBAHHUS;
—  UwucnenHoe penreHrne 0OBIKHOBEHHBIX UG (hepeHIINATBHBIX YpaBHEHUH.

Martepwuaisl 1JIs MOATOTOBKH U BHITIOJTHEHHUS] HHAUBUAYAIbHBIX paOdOT MpuBeeHs B [1, 4, 6].

3.2 KoHTpoJibHBbIE padoThI 0 TEMaM:

—  AnropuTMm3aIs ¥ MporpaMMHUpOBaHue. SI3BIKH MPOTPaMMHUPOBAHUS BRICOKOTO YPOBHS. SI3bIK pOTrpamMMUpO-
Bauus C++;

- HpOI/I3BOI[HLI€ (HOJ’IL30BaTeJ’ILCKI/Ie) TUIIBI JaHHBIX. O6’BCKTHO-OpI/IeHTI/Ip0BaHHO€ mporpaMMHUpPOBAHUC HA A3BIKC
C++.

[Tpumep Gunera KOHTpOIBEHOU padoTsr Nel:
Jloruueckue onepauuu B sizbike C++, 3aIMCh, IPUOPUTETHL. THIT JaHHBIX bool.

Kaxk ¢ momompto nmporpammsl C++ HaWTH, KakoMy cUMBOITY cooTBeTcTBYeT Koa ASCII 887
OnumuTe onepaTopsl MUKIA B si3bIke C++. (CHHTaKCHUC, MPUHITUIT PabOTHI, TPUMEPHI)

L e

3amada: HamucaTh mporpaMMmy Ha si3eike C++, KOTOpas BRIBOIWT Ha SKpaH nepBbie N WICHOB IMOCIEI0BATEIbHOCTH
dubonauun. [1epBrIit UeH Mocine0BaTeIbHOCTH U N CUNTATh C KJIIABHATYPHI.

[pumep OmeTa KOHTPOIBHOM pabOTHI No2:

Yrto o3HAYaACT CIIEAYIONIast 3amuch: char string[25]? s yero npeaHa3HadeH 37IeMEHT string[24]?

[IpuBemute mpuMep CTPYKTYPHL. B 4eM MpUHIMIHANTEHOE OTIHYUE CTPYKTYPHI OT MaccuBa?

Yro mepegaercs B maMsATh KOMITBIOTEpa, KOTria B IporpaMme 0OBSIBIIICTCS MACCHB JaHHBIX ? [IpUBeInTE IpUMED.
3anmayga: [Ipenmomnoxum, aro treacle sBisiercs MaccuBoM u3 10 mepemenHbix Trma float. Onpenennre ykazareib, KO-
TOPBIH YKa3bIBACT Ha MIEPBBII 3JCMEHT MacCHBa treacle, M HCIIOIB3YHTE yKa3aTellb /IS BBIBOA IIEPBOTO U IMOCIC-
HETO DJIEMEHTOB MaCCHBA.

L e

Martepwuabl s MOATOTOBKH U BBITIOJHEHUS KOHTPOJIBHBIX pa0OT MpuBECcHE B [1, 4, 6].

3.3 TeMbI caMOCTOSITETbHON PAaGOTHI CTYAEHTOB:
— IIporpamMmmupoBaHue 3a/1a4 BEIOOpA U COPTHPOBKHY;
—  Pemienne cucteM JIMHEHHBIX anreOpandecKux ypaBHEHUII;
— YucneHHOe pelleHre HeIMHEUHBIX YPaBHEHUI;
—  UmncrneHHBIE METOBI HHTETPHPOBAHHUS;
—  Pemenne 0OBIKHOBEHHBIX AU(dEpeHIINATHHBIX YPaBHEHHUI;
—  Meroabl 006pabOTKH IKCIIEPUMEHTATLHBIX JaHHBIX;
— AnroputrMudeckoe U 00BbEKTHO-OPHEHTHPOBAHHOE TPOTPAMMHPOBAHKE HA s3bIKE C++;
— Pazpaborka rpaguyeckoro nons3oBaressckoro naTepdetica B cpene Qt Creator/Qt Designer;
—  Marematuueckue maketsl MathCAD, Matlab;
— JlokaneHble u rnodansHele ceTn DBM, nHpOpMaIonHas 6e30macHOCTb.

3.4 JlagopaTopHble paGoTHI MO TeMaM:

Hauanensle cBenenns o s3pike C++. ba3oBble THIIBI JaHHBIX.

[Ipou3BoaHBIC THIBI JAHHBIX. YKa3aTeIH U CBOOOIHAS MaMSITh

I{uxIte! ¥ BBIpayKEHUS] CPAaBHEHUS

OmepaTopbl BETBICHUS 1 JIOTHYECKHE ONEPAINH.

Oyukmm sa3eika C++. [IporpaMMupoBanne 3a1ad BEIOOpa B COpTUPOBKH. PaboTta ¢ pyHKIusamMu. YncneHHbIe
METO/Ibl HHTETPUPOBAHUSL.

Pabota ¢ ¢pynkiusiMu. UncneHHOe peleHne CUCTEM JIMHEHHBIX anreOpanyeckux ypaBHEHHH.
Pabota ¢ ¢pynkiusiMu. UncneHHoOe penieHne HeIMHEHHbBIX YPaBHEHHUH.

Pabota ¢ ¢pynkiusiMu. Pemmenne 0ObIKHOBEHHBIX AU QEepeHINATIBHBIX YPaBHEHHH.

Pabota ¢ ¢pynkusiMu. Metoasl 00pabOTKH SKCIIEPUMEHTABHBIX TaHHBIX.

0. Kiaccel mamsiTi, quana3oHbl TOCTYIA U CBA3bIBAHHE

11. OOBEKTHI U KJIACCHI

12. Pabota c kimaccamu
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13. Krnaccel u quHaMHYecKoe pacipeeieHue naMsTu

14. Hacnenosaumne Ki1accos

15. TToBTOpHOE HCIOJIE30BaHKUE TPOTPaMMHOTO Kona B C++

16. IpyxecTBeHHBIE KOHCTPYKITUH, HCKITIOUSHUS

17. Kuacc string u cranaapTHas 6u0imoreka mabIoHOB.

18. BBon/BeiBO naHHBIX B paboTa ¢ (aitmamu

19. Cosznmanne GUI B Qt Creator. MexaHH3M CUT'HAJIOB M CIIOTOB
20. bubnmnoreka Qt. CozgaHue AManoroBbIX OKOH nporpaMmsbl. Co3aaHue TI1aBHOTO OKHA MPOrpaMMBbl
21. bubnunoreka Qt. PazpaboTka ceTeBbIX MPUIOKEHUN

22. bubnunoreka Qt. Paspaborka npunoxxennii s OC Android
23. Maremaruueckuit naker MathCAD

24. Marematnueckuii naket Matlab

25. Cospanue 6a3bl ganubsix B CYBJ] Access

26. Uzyuenwme Internet. SA3bik onmcanus runeprexcta HTML.

VYkazanus Kk 1a00paTopHBIM paboTaM MPUBEIEHBI B yU€OHO-METOMUIECKUX MOocoousax [7-9, 12],

3.5 Dk3aMeHallHOHHBIE BOMPOCHI:
1. JlaiiTe onpeaencHUE MOHITHAM «IIPOrPaMMax», «IIPOrPaMMHUPOBAHUE», «A3bIK MPOTPaAMMUPOBAHUA». UTO TaKOE «aJ-

ropuTM»? SI3bIKH POTrpaMMHUPOBAHUSI BBICOKOTO M HU3KOTO YpoBHEH. UeM OHU OTIMYalOTCs, MPUBEAUTE IPUMEPHI.
2. JlaiiTe onpenenaeHre KOMIWISATOPY U UHTEPIIPETATOPY UCXOIHBIX KOJOB MPOIPAMM.
3. Yro Takoe 3aroyioBovHbIC (haiibl win (aiiel BKIOYeHU. [ yero nmpeaHa3HaueHbl (paiiipl BKIFOUCHUS WITH 3aro-
noBouHkIe (aiter? {1 yero HyxeH npenpoueccop? Uro nenmaert clieayromias JUPEKTHBA Mperporeccopa:
#include <iostream>

O0ObekTsI Cin, cout. HazHaueHue, npaBuiia UCIOIb30BAHHS, 3AMUCH.
4. Ob6nacth nMeH. HazHaueHe 1 BOZMOXKHOCTH. UTO IenaeT CaeayIoniuii oneparop:

using namespace std;
Ju1st yero npegHazHavyeHa ciaeayrouas 3anuch:
int main()

{

return 0;
}

5. Uro B s3p1ke C++ Ha3wpiBaeTcs oneparopom? [lepednciuTe mpaBuia COCTaBJICHUS MporpaMm Ha si3bike C++. [Topsi-
JTOK BBITIOJTHEHUS OIIEpaTOpOB, MpaBmiia popMaTHPOBaHKS Ko1a MporpaMMbl. ONHIIKTE MpaBwiIa 3aIHCH ITIepeMeH-
HBIX B si3b1Kke C++.

6. Ha3zoBuTe OCHOBHBIE THIIBI LIEIOUMUCICHHBIX JaHHBIX B si3bike C++. [Touemy B si3bike C++ HECKOJIBKO THUIIOB 1IEJI0-
YUCJIEHHBIX AaHHbIX? Yncia ¢ riaBaromiei Toukon. 3anuck Yuced ¢ miaBarouieil Toukoi. HazoBuTe THUIIBI TaHHBIX C
IUTaBaroliei Toukoi. TOYHOCTh THITOB JAHHKIX C IUTaBaoLICH 3amsaTo. [ToueMy nmpu pacyerax HEOOXOUMO €€ YUuu-
THIBATh?

7. Tun ganseix char. Haznauenue, npasuia 3amucu, ocobeHHocTH. Kak ¢ momobto mporpamMMbl C++ HalTH, KAKOMY
cumBoIy coorBercTByeT koa ASCII 88?

8. Omneparopsl C++. Onepatopbl 00bsIBICHUS U IPUCBAaUBAHUS. UTO BBINOJIHIET KaXKAbIH U3 HUX? ApupMeTHIecKHe
onepauuu B s3bike C++, 3aMKCh, IPUOPUTETHI. Pa3HOBUIHOCTH OTiepalluii AeeHUs 17151 pa3HbIX TUIIOB JaHHBIX.
Ornepauust 1e1eHUs 110 MOJTYJIIO.

9. Jlormgeckue orepanuu B a3b1ke C++, 3anmch, mpuopHuTeTH. Ty naHHbX bool. J{ist gero oH ncnonp3yetcs? Onm-
IIATE ONEePaTOPHI IUKIA B A3bIKe C++. (CHHTaKCHC, MPUHIUT pabOTHI, TpuMepsl). OTHIITNTE OIIepaTOPHl YCIOBUS B
si3pIke C++. (CHHTAKCHC, TPUHIIAT PAOOTHI, IPUMEPHI)

10. [lafiTe onpeneseHne MPOU3BOTHOMY (TI0JIH30BATEILCKOMY) TUITY MTaHHBIX. JlaiiTe onpenenenrne THIaM: MacCHB,
CTpOKa, CTPpYKTypa. OnuInuTe npaBuiia HHATHATN3ANA MaccuBa B si3bike C++. C Kakoro HoMepa HaYMHAETCS WH-
Jekcanus B MaccuBax? Kak cOOTHOCATCSI MHAEKC MOCIIEIHETO JIEMEHTa U pa3Mep Maccupa?

11. [aiiTe onpeaencHue MPOU3BOJHOMY THITY TAaHHBIX «CTPYKTypa». [IpuBemuTe mpumMep oOpamieHus K HOJIsIM CTPYK-
TypsL. Mcone3yiiTe CTPYKTYpY, OMUCHIBAIONIYIO0 PAOOTHHKA KaKOK-ITN00 koMmaHuu. OHa JOKHA COJCPKATh UH-
(dhopmarmio 0 ero IMEHH, BO3pacTe, CEMEHHOM IMOJIOKCHHUHU (COCTOUT B OpaKe MM HET), pOCT (B METPax).

12. JlaiiTe onpeneneHue TUITy «yKaszaTeb». st XpaHeHHs: Kakod MIMEHHO MH(OopManuy npeaHa3HaYeH JaHHbIH THIT?
[Ipusenure npumepsl. Kakum o6pa3zom, ucmons3ys cuaTakcuc C++, MOXKHO y3HATh aapec 00JIaCTH NaMsTH, BBIAC-
JISHHOM JTS TIENOYMCIIEHHOM repeMeHHol var? Kak Ha3pIBaeTCs TaHHas orepariys?

13. Kakue omeparuu onpeeeHsl I «ykazareneii»? Onummre, KakuM 00pa3oM MOKHO 00padaThIBaTh MacCHBHI JTaH-
HBIX, HCTIONB3YS «YKa3aTeIIN».
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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.
43.
44,
45.
46.
47.
48.
49.
50.
51.
52.
53.
54.
55.
56.
57.
58.

Kakum o6pa3zom BO3MOXHO BbIIeTICHHE B OCBOOOXKIeHHE TaMAITH B C++ B TIPOIECCE BBHITTOJIHEHHUS TIPOTPaMMBbI?
[IpuBenure npumep 0ObIBICHUA (JINCTHHT) AMHAMHYECKOTO MAaCCHBA APOOHBIX YHCEIN.

OnumwTe paBuiia co3panus GyHkuuu (mporenypsl). [IpuBeauTe mpaBuiia 3amucy NpoToTuna GyHkun. Jlaite mo-
SICHEHHSL, 9TO 03HAYACT KaXKAast COCTABIIAIONIast MpoToTuna. IIpuBeanTe nprMep: HAUIINTE TUCTUHT (PYHKINH,
BO3BpAIIArOIIeii MPON3BOIBHYIO LENYIO CTEIICHb APOOHOTO YHCIIA.

Oynukiun C++. OyHKINYU, BO3BpAIlAIOIIKE PE3yNIbTaT U HE BO3Bpaliamnue ero. HasHaueHue, CHHTaKCUC, OCHOB-
Hble OTIHYHst. UTO COJEPIKUTCS B 3aroioBOYHBIX (hailiax «.h» u (aiinax ucxoqHbIX TEKCTOB «.cpp»? Kakum obpa-
30M MOXHO HCIOJIh30BAaTh J1Ba ATHX TUNA (ailioB?

Haiite onpenencaue nousatusm: OOIL, knace, 00bekT. Kakumu SBISIOTCS. OTHOLICHHS MEXKy 00BEKTOM H Kiaccom?
OnuiuTe 00IIyI0 CTPYKTYpY Kiacca. OOIIeJOCTYMHBIN 1 IPUBATHBIN pa3zeiibl Kiaacca.

DyHKITMU-3JIEMEHTHI Ki1acca. Berpoennsie MeTobl. Jlnana3on moctyna. ONMUIIUTE B3aUMOICHCTBHE (YHKITHIA-
JJIEMEHTOB KJIacca ¢ JIEMEHTaMH Pa3HBIX Pa3/IeoB Kiacca.

JecTpykTOpBI M KOHCTPYKTOPHI KitaccoB. Omnpenenenue. Koraa BEI3BIBalOTCS KOHCTPYKTOPHI Kinacca? Koraa BBI3BI-
BAaIOTCS IECTPYKTOPHI Kiacca? MOYKHO JIM HCTIOIH30BaTh MIMEHA 3JIEMEHTOB KJlacca B Ka4eCTBE apryMEHTOB KOHCT-
pykropa?

OnwuimTe ABHBIA U HESBHBIN CIIOCO0 MHUIMATIHM3AIMY 00BEKTa C UCIOJIb30BAHUEM KOHCTPYKTOpa. [IpuBenuTe mpu-
Mep KOHCTPYKTOpA CO CIICIU(PHUKATOPOM NEew.

OCOOCHHOCTH TIPUMEHEHUS KOHCTPYKTOPOB OT IPYTHX METOJOB Kiacca. UTo Takoe KOHCTPYKTOP, OMPECICHHBII
[0 YMOJTYAHHIO, ¥ KaKYIO MOJIb3y MPUHOCUT €T0 HAIN4He?

YTo MpOUCXOIUT KOTIa BBl IIPUCBAMBAETE OJMH 00BEKT APYroMy OOBEKTY TOTO JKe Kiacca?

ITeperpy3ka omeparnuii. Bux onepatopHoii GpyHknny. OrpaHUYeHUs IPH BBITIOTHEHUH TIEPETPY3KU OTIepaITHii.
Buns! u Ha3HAUEHWE IPY)KECTBEHHBIX CTPYKTYp. Co3manue qpy>KeCTBEHHBIX KOHCTPYKIHA. Kakumu npaBamu goc-
Tyna o0JlajaeT IpyKeCcTBeHHAs PYHKIHS?

[lepeuncnure OCHOBHBIC IPUHITUITEI 0OBEKTHONH MOIEIIH.

Jaifte onpeneneHe TOHATHIO «aOCTPaKIN».

HaiiTe onpenenenye NOHITHIO «AHKATICYJIALIMS».

HaiiTe onpenenenye NOHITHIO «MOIYJIbHOCTb».

Jaiite onpeeneHe NOHATHIO «UEPAPXUSI».

HaiiTe onpenenenre NOHIATUIO «TUITU3ALUS».

Jaiite onpeeneHre NOHATHIO «IapalIeIu3M».

JlaiiTe onpenesieHre MOHATUIO «COXPAHSIEMOCTb».

JaiiTe onpeneneHne MOHITHIO «O0BEKT».

CocrosiHHE U TTIOBeIeHNE 0OBEKTOB.

Kiaccudukanus MeTo10B 00BHEKTOB.

OnumuTe KU3HESHHBINA UK 00HEKTA.

[lepeuncnure TUITBI OTHOIICHHUA MEXYy 00BEKTaMU.

HaiiTe onpenenenye NOHITHIO «KIIACC».

OnummTe CTPYKTYpy Kiacca.

Yro Takoe abctpakTHbIN Kiacc? Kiacc-unrepdeiic? Knacc-yrunura?

[lepeuncnure TUITBI OTHOIICHHUA MEXY KIaCCaMHU.

O06bexTHO-opueHTHpoBaHHBIN Au3aitd (OO /). [aiite onpenenenne u nepednciaute ocHoBHbBIE 3anadan OO/,
ITpunamn equHacTBeHHOCTH abcTpakiuu B OO/,

ITpuanun naBepcuu 3aBucumoctr B OO/,

ITpunamumn Jemetepa B OO/I.

ITpunamn moacranoBku Jluckosoii B OO/,

[Ipunnun pasnenenus narepdeiicos B OO/,

IIpuniun auukiangHocty 3aBucumocteid B OO/L.

[aiite onpenenenue rpadguueckoMy Hoib30BaTesIbcKOMy HHTEpdeiicy nporpammsl (GUI).

Bbubnmnoteka Qt. Kitace QApplication.

Bubnanoreka Qt. Bumxkersl. Kimaccet QLabel, QPushButton.

bubnroreka Qt. KommoHoBKka BUKETOB. MeHEIepbl KOMITOHOBKH.

Bbubnmmoreka Qt. {nanorossie okaa. Kimacc QDialog.

bubmmoreka Qt. TeXHOTOTHSA CUTHAIIOB U CJIOTOB. [IpHHIINT, CHHTAKCHC, IPAMEP UCTIOIH30BaHUSI.

bubnmoreka Qt. 'maBHOe oxHO mporpammbl. Kitace QMainWindow. IleHTpaibHBIN BUIKET.

bubnmnoreka Qt. 'maBHOe oxHO mporpammbl. Kitaccst QMenu, QAction.

Bubnuoteka Qt. ['maBHOE OKHO mporpammbl. [laHen HHCTPYMEHTOB, KOHTEKCTHBIEC MEHIO, CTATYCHBIC CTPOKH.
Bubmuoteka Qt. CoznaHue Noiabp30BaTEIIbCKAX BUIKETOB.
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59. YucneHnnsie MeTOIbI. METOIBI pEIICHHsT CUCTEM JIMHEHHBIX ypaBHeHHH. MeTton ["aycca. Meton I'aycca-XKopnana.
60. YucneHHbie MeTOIbI. METOBI PEIICHUST CUCTEM JIMHEHHBIX YpaBHEHHH. METO ] IPOCTHIX UTEPAITHA.

Meronuueckue Matepualibl sl MOATOTOBKH K dK3aMeHy NMpUBeACHbI B [1-5]

3.6 3agauu aas pemenns Ha sx3amene (1ii cemectp):
1. Co3spaiite knacc Symbol. ETMHCTBEHHBIM CKPBITHIM (MIPUBATHBIM) DJIEMEHTOM KJlacca OyaeT CHMBOJIbHAS ITEPEMEH-
Has. Co3maiiTe MeTo I, KOTOPBIA CUMTHIBACT C KIIABHATYPHI 3HAUCHUE 3TOH CUMBOJILHOM repeMeHHoi. Co3maiite Me-
TOM, KOTOPBI BEIBOAUT Ha 3kpaH koa ASCII aToii cuMBOJIbHOH epeMeHHO. [IponmmiocTpupyiite paboTy METOI0B
KJIacca B OCHOBHOM ITporpamme.
2. Co3spnaiite knacc A_progr (apudmerndeckas mporpeccusi). CKpbITHIMU (TIPUBATHBIMK) DJIEMEHTAMU Kjlacca OyIyT:
—  JIpoOHas mepeMeHHast, SIBIIIOIAsCS IEPBBIM WICHOM MIPOTPECCUH;

- ,up06Ha5{ MEPEMCHHas, ABJIAIOMIAACA PA3HOCTHIO MPOIrPECCUN]
- HejiovrcIeHHas NnepeMEeHHast, COACPIKAIICC KOJIUICCTBO YICHOB IPOIrPECCUU;
- MacCusB ,HpO6HI)IX YHUCCII, co,uepxcamni/i BCC YICHBI IIPOTPECCHUU.

CosznaiiTe BCTpOCHHBIN METO/, KOTOPBIH 3a0IHIET MacCUB WICHAMHU apu(PMETHIECKON MPOTrPeCcCHH, B 3aBUCUMOCTH
OT IIEpBOTO WICHA, PA3HOCTH M HE0OX0ANMOTO KoJndecTBa WwieHoB. Co3maiTe KOHCTPYKTOP Kilacca, KOTOPHIX B SIB-
HOM BHJI€ HHULIHANN3APYET apudmMeTrnuecKyro nporpeccuto. Co3maiiTe METO I, KOTOPHIi BRIBOIUT Ha SKpaH apu-
METHYECKYI0 rporpeccuto. [Iponmioctpupyiite paboTy METOIOB Kilacca B OCHOBHON IIporpaMMe.
3. Cosnaiite xnacc G_progr (reomerprdeckas nporpeccusi). CKpbrITBIME (IPUBATHBEIMH) dJIEMEHTaMH Kilacca OymyT:
—  JIpoOHas mepeMeHHasl, SIBJIIOIAsCS IEPBBIM WICHOM MIPOTPECCUH;

- ,up06Ha5{ TMEPEMCHHaAs, ABJIAIOMIAACI YaCTHBIM MMPOTrPCCCUN]
- HeJIovrCICHHasA NMEPEMEHHAA, COACPIKAIICC KOJTUICCTBO YJICHOB IPOIrPECCUU;
- MaccCuB ,HpO6HI)IX YHUCCJI, co,uepxcamni/i BCC YICHBI IIPOTPECCUU.

Co3znaiiTe BCTpOCHHBIN METOJI, KOTOPBIH 3alOJHAET MaCCUB YWICHAMH T€OMETPHUYECKOM MPOTPECCHH, B 3aBHCUMOCTH
OT MEPBOTO WICHA, YACTHOTO U HEOOXOAMMOr0 KOIH4ecTBa 4ieHOB. Co3aiTe KOHCTPYKTOp Kilacca, KOTOPHIH B SIB-
HOM BHJI€ HHUIMAIN3UPYET apudmMeTniecKyto nporpeccuto. Cos3naiite MeToA, KOTOPBI BEIBOIUT Ha KpaH apud-
METHYECKYI0 rporpeccuto. [IponmmocTpupyiite paboTy METOIOB Kilacca B OCHOBHOHW IIporpaMMe.

4. Cospnaiite kmacc Compare. DneMeHTaMH Kilacca OyayT ABe IEJI0YMCICHHBIE TIEPEMEHHBIC U OJHa Jlorndeckas. Co3-
JlaiiTe BCTPOEGHHBIN METO, KOTOPBIHA CPaBHUBAET ABE LIEJIOUUCIICHHBIE IEPEMEHHBIEC U B JIOTHYECKYIO IEPEMEHHYIO
BO3BpAILAET «true», eClii 3HaUeHHE TIepBOil epeMeHHO OobIe 3HaYeHUs BTOpOi n «false» B MPOTHBHOM citydae.
Co3spaiite MeTo1, BBIBOSIIMI Ha SKpaH pe3ysabTar cpaBHeHMs. [IporsumocTpupyiite paboTy METOIOB Ki1acca B OC-
HOBHOI1 Iporpamme.

5. Cozpaiite kiacc Massive. DnieMeHTOM Kiacca OyieT MaccuB IpoOHBIX uncesn. Co3maiite MeTo, KOTOPBIH MO3BOIS-
€T CUMTATh C KIaBHATYPHI 2JIEMEHTHI JaHHOTO MaccuBa. Co3faiTe METO, KOTOPBIH COPTHPYET €T0 MO YOBIBAHUIO.
Co3znaiiTe MeTO, KOTOPBIM BRIBOAMT Ha dKPaH JIEMEHTHI MaccuBa. [IponutiocTpupyiite paboTy METOIOB Kiacca B
OCHOBHOM Iporpamme.

6. Cozpnaiite kiacc Stroka. DnemMeHTOM Kitacca OyieT CUMBOJIBHBIN MaccuB. Co3naiite MeTO, KOTOPBIH MO3BOJISET

CUMTATh CTPOKY ¢ KIaBHaTyphsl. Co3aiiTe METOA, pacCUNTHIBAIOIINN KOJIMYECTBO CUMBOJIOB B cTpoke. Ileperpysure
OTIEPAIINI0 «<<» TAKUM 00pa30M, YTOOBI BBIBOJ CTPOKH Ha SKPaH CTaJ BO3MOXHEIM IIPH MTOMOIIU 00beKTa cout.
[MpounmocTpupyiite paboTy METOIOB Kilacca B OCHOBHOH IIpOrpamMMe.

7. Co3snaiite knacc D_massive. DinemMenTaMu kitacca OyayT EeJOYNCIICHHAS TTEPEeMEHHAs, KOTOpas OTpeAeIsieT pasMep
MaccuBa (KOJIMIECTBO DJIEMEHTOB MacCHBa), 1 MacCHUB IpOOHBIX yucell. Co3aaiiTe KOHCTPYKTOP, KOTOPHIA B SBHOM
BHJIC MHUIHAJIH3UPYET MACCUB 3aJaHHOTO pasMepa. Co3galiTe METO I, KOTOPBIH MO3BOJISET MEHATh Pa3Mep MacCHBa
B IIpOIIecCce BBITIOTHEHHUS porpaMMel. Co3aiiTe METoA, KOTOPEIM BEIBOAWT Ha SKPaH BCE 3JIEMEHTHI MaccuBa. [1po-
WUTIOCTPUPYHTE pabOTy METOIOB KJlacca B OCHOBHOM IIporpaMMe.

8. Co3spaiite kiacc Rules. DiemenTom kimacca OyaeT CHMBONBHBIA MaccuB. Co31aiiTe METO, MO3BOJISIOIINI CIUTATh
CTPOKY ¢ knaBuaTypsl. Co3faiiTe METOM, KOTOPBIN IPOBEPSAET COOTBETCTBUE BBEICHHON CTPOKHU MpaBUIaM 3alHuCcU
naeHTnukaropoB C++ M cirydae HECOOTBETCTBHSI BRIBECTH Ha 3KpaH Haqmuch «Data is incorrect», a B ciydae co-
otBeTcTBUsL, BBIBOOUT «OK». [Ipomsmmoctpupyiite paboTy METO0B Kilacca B OCHOBHOH IIpOrpamMMe.

9. Cospaiite kacc Quad_eq(kBanpaTHoe ypaBHEHHUE). DIeMEHTaMHU Kiacca OyIyT Tpu IPOOHEIC IEpeMEHHEIC, CO-
JieprKanie 3Ha4eHns K03 PpUIHEeHTOB IpH CTENEHAX X U ApoOHas mepeMeHHas, Coaeprkaliee 3HaueHNe TUCKPUMH-
Hanrta. Co3naiiTe KOHCTPYKTOP, KOTOPHIN B SIBHOM BHJI€ HHUITHATII3UPYET KBAaJAPAaTHOE YpaBHEHHE MO YKa3aHHBIM
koa(ppunmentam. Co3maliTe BCTPOSHHBIH METOI, PACCYUTHIBAIONINHN TUCKPUMUHAHT KBaPaTHOTO ypaBHeHUs. Co3-
JaiiTe MeTo, KOTOPBIH BRIBOAWT HA HKPaH 3HAUYEHUS KOPHEH KBAaAPATHOTO YPaBHEHHS WM BRIBOAUT COOOMIEeHHE 00
ommoOKe, ecyii KopHel HeT. [IpommrocTpupyiTe paboTy METOJIOB KJIacca B OCHOBHOM mporpamme. JIJis HaX0xKIeHUs
KBaJIpaTHOTO KOPHS BOCIIOJIL30BaThcs (DyHKIMEH sqrt() u3 crannaptHoit onbnuorexu (daiin math.h).

10. Cozpnaiite kiacc M_system(crcremMa H3MepeHHii). JieMeHTaMH Kiacca OyyT IpoOHast HepeMeHHas!, CoJeprKaras
MIPOM3BOJILHOE YHCIIO, M CUMBOJIbHAS IEpEMEHHAs!, OTBEYAIOIIas 3a PeXXHUM paboThI Kiacca, IPUHUMAOIIAs 3Have-
HUS «M» WK «i». Co3maiiTe KOHCTPYKTOP, KOTOPBIH B SBHOM BHJIC HHUIMATH3HPYET OOBEKT KIacca 10 BBEICHHBIM
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11.

12.

13.

14.

15.

16.

17.

18.

BenmunHaM. Co3aiiTe MeTOI, KOTOPBI OCYIIECTBIIICT NIEPEBO] BBEACHHON BETMUNHBI U3 METPOB B IIOWMBI, €CITH
COOTBETCTBYIOIICH MEPEMEHHOMN 3a7]aH PEXKUM «M» U U3 TIOUMOB B METPHI, €CITH 3a7]aH PEXKHUM «i», U BRIBOJUT HA
9KpaH pe3ynbTar. [lpormumocTpupyiiTe paboTy METOIOB Kjlacca B OCHOBHOH mporpamme. 1 aroiim = 0,025 m
Cosnatite kiacc Katushka (karymka HATOK). DieMeHTOM Kitacca Oyzaer paanyc katymikd. Co3gaite BCTpOSHHBIE
METOIBI pacdeTa [UIMHBI OKPY>KHOCTH KaTYIIKA H IJIOMIaIN COOTBETCTBYIOmEro Kpyra. Co3naiite MeTo, KOTOPEIHA B
3aBHCHUMOCTH OT BBEJICHHO JUIMHBI HUTKH PACCUATACT HEOOXOIUMOE KOJIUYECTBO €€ MOTHBIX BUTKOB BOKPYT Ka-
TYIIKYU (JUIMHA HUTKWA BBOJUTCS U3 OCHOBHO# ITPOrpaMMEbl) U BBIBEIET Ha 9KpaH pe3ynbraT. [Ipomnmoctpupyiite
paboTy METOIOB KJlacca B OCHOBHOI ITporpamMme.

Cospaiite kiacc Student. DnemeHTamu Kinacca OyIyT BO3pacT, 1Mo, (pakynbTeT U HOMEp IPYIIILI CTYIACHTA, a TAKKE
CTPYKTYpa, COACpIKaIlas TpU HOJs: uMsi, paMuius, 0T4ecTBO cTyaeHTa. Co3QaiTe METO/I, MO3BOJISIONINN CUUTATH C
KJIaBHATYpHI 3HAYCHUS BCEX JIEMEHTOB Kiacca. Co3maiite MeTo, BRIBOAALINNA Ha SKpaH KapTOUKY CTYACHTA: 3HaA-
YeHUsI BCEX €T0 dJieMeHTOB. [IpomumocTpupyiiTe paboTy METOZOB Kilacca B OCHOBHOM MTPOrpaMMe.

Onummte cTpykTypy Zritel, conepxanryro Tpu nodst: umsi, pamuus, ordectBo. Co3naiite knacc Zal(3pureabHbIi
3ai). DIeMeHTaMu Kitacca Oy IyT KOJMIECTBO PSIOB U KOJMUECTBO MECT B OIHOM PSAY 3aya. A TakKe ABYMEpPHBIN
MaccuB CTPYKTyp Zritel. THIeKkchl MacCHBa — 3TO HOMED psiJia 1 HOMEp MecTa B 3puTelibHOM 3aite. Co3naiite KoH-
CTPYKTOP KJIacca, KOTOPBIY B IBHOM BHJIC HHHUITUATU3UPYET 3aJ 3aJaHHOTO pasmepa. Co3naiite MeTo I, IO3BOJISIO-
IIUHA TPUCBOUTH MECTY UMsI, (haMIIIHIO U 0TYeCcTBO 3puteiis. Co3aaiTe METO/I, BEIBOSINUI Ha JKpaH UMs, JaMu-
JIUEO M OTYECTBO 3puTelis. [IpomumocTpupyiite paboTy METOIOB KJlacca B OCHOBHOM IporpaMMe.

Co3pnaiire knacc Rectangle (npsiMmoyronsHuK). DieMeHTaMu Kiacca OyAyT AJIHHBI ABYX CTOPOH IIPSIMOYTOJIbHUKA.
[eperpy3ute ornepanuio CIOKEHHS IS JaHHOTO KJ1acca TAKUM 00pa3oM, UTO MPH CIOKEHUH NBYX 00bekToB Rec-
tangle IMHBI COOTBETCTBYIONINX CTOPOH OYIAYyT cyMMHpOBaThCs. [leperpys3ure onepariio BEIYUTaHHUS IS JaHHOTO
KJIacca TaKUM 00pa3oM, 4TO MPHU BRIYUTAHUH OAHOTO 00hekTa Rectangle u3 npyroro, IIHHBI CTOPOH TIEPBOTO TIPSI-
MOYTOJIbHUKA OyIyT BEIYUTATHCS U3 [UIMH COOTBETCTBYIOIINX CTOPOH BTOpOro. [IpommmocTpupyiite paboTy mMeTo-
JIOB KJIacca B OCHOBHOI ITporpamme.

Cosnatite kracc New_year. DieMeHTOM JaHHOTO Kiacca OyIeT IeIOUNCIICHHAS IepeMeHHasl, CoIeprKamas KOJm-
yectBO el 10 HoBoro [N'oma. Co3pmaiiTe KOHCTPYKTOP Ki1acca, apryMEHTOM KOTOPOTo OYIET ABIATHCS JaTa (ICHb U
MECSIII) ¥ KOTOPBIH OyIeT pacCYMTHIBATH KOJUYECTBO AHEH 10 HoBoro roga ucxoms us ato aatel. [IpousutocTpu-
py¥Te paboTy METOJIOB KJlacca B OCHOBHOI IporpamMmme.

Cospaiite kiacc Account (cyer). DeMEHTaMH JAHHOTO Kilacca OyAyT Tpu ApoOHBIC IIEPEMCHHBIC: OJTHA JUIS XpaHe-
HUS TEKYILEr0 OCTaTKa Ha CYETe, BTOPAsS ISl XpaHSHHsI HH(POPMAIIMU O BCEX MOCTYIUICHUSIX Ha CUET, TPEThS JJIs
XpaHeHHs HHPOPMAITHH 0 BceX pacxXogHbIX onepanusx. Co3mgaliTe METO, MO3BOJAIOMINI TOIOTHATE cUeT (YBEIH-
YUTh TEKYIIHH ocTaTok). Co3aiiTe MeTo I, TO3BOJISIONINI CHITh CPEICTBA CO cueTa (YMEHBIIUTh TEKYIIUNA 0CTa-
TOK). Co3maiiTe MEeTOI, BEIBOJSIINI Ha 3KpaH BCE TPU IapaMeTpa cdeTa: TEKyIIni OCTaTOK, BCEe OCTYITUBIINE 1 BCE
CHATHIE cpencTBa. [leperpysure oneparuio cI0oKeHAS TAKIM 00pa3oM, YTOOBI TIPH CIIOKESHHUHU IBYX 00OBEKTOB Kiac-
ca Account yBeIIIUBAIICS TEKYIIHH OCTATOK PE3yJIFTHPYIOMIETO CYeTa M IIPH ATOM YBEIHIHBAIICH BCE TIOCTYIIHB-
[IKMe CPeACTBA Ha PEe3yIBTUPYIONIEM cueTy. [IpomwmmocTpupyiite paboTy METOAOB Ki1acca B OCHOBHOMW IpOrpaMMe.
Cospaiite kiacc Pizza. Dnemenramu kinacca OyayT IMaMeTp MULIBI B CM U CTOMMOCTB KBaJpaTHOTO cM muibl. Co-
3/1aliTe BCTPOCHHBINA METOJ], pACCUUTHIBAIOIIMIM II01maab nuUibl. Co3naiTe BCTPOCHHBIN METOJ], PaCCUUTHIBAIOIIHNIA
CTOMMOCTb IHIIIBI UCXOJIS M3 €€ IO i CTOUMOCTH OJTHOTO KBaapaTtHoro cM. Co3aaiTe KOHCTPYKTOP Kiacca,
KOTOPBIH B SBHOM BHJIC MHUIMATIH3UPYET IMHIITY C 33JaHHBIM JUAMETPOM U CTOMMOCTBIO OJTHOTO KBAJAPATHOTO CM.
CozpaiiTe METOI, BRIBOISIINN Ha SKpaH CTOMMOCTH MUIIEL. [leperpys3ure omnepanuio CloKeHU TAaKUM 00pa3oM,
YTO TIPH CIOXKEHUH JIBYX 00bEKTOB Kitacca Pizza pesynbpratom Oyzaer cymMmapHas CTOUMOCTD IBYX mui. [Ipow-
JOCTPUPYHTE paboTy METOIOB Kilacca B OCHOBHOM MpoTrpamme.

3amaga: coznaiite kiacc Fiber (onToBoJI0OKHO). DileMEeHTaMH TaHHOTO Kjiacca OYIyT MOKa3aTeNH MPEeIOMIICHHUST
cepareBHHBI U 0007109KH. Co3qaliTe METOIBI IS pacueTa CIeIyIONINX IapaMeTpoB:

a. 4YHCIIOBOM amnepTypsl BOJIOKHA: NA = nlz —n% ;

n-d.

% '\j I’l12 — I’l% (,HHI/IHa BOJIHBI U JUAMETp CEPALCBUHBI B MKM — apryMCH-

b. HOpMHpOBaHHOH yacTOTHL: V =

TBI METOMA);
n-d 2 2
C. UIMHBI BOJHBI OTCEYKH: A, =——— 1] —H3 .
2,405

IIpommutrocTpupyiiTe paboTy METOZIOB KJIacca B OCHOBHOM mporpaMme. JIJIs HaX0KIeHUsT KBaIpaTHOTO KOPHS BOC-
MOJIB30BATHCS QyHKIHMEH sqrt() 3 craHmapTHoW 6ubnmorekn (¢ain math.h).

MeTomuieckue MaTepralibl IS IIOATOTOBKH K 3K3aMeHy NMPUBEACHHI B [1-5]
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Tabunna nepecyera CyMMbl 02JU10B B TPAAUIHOHHYIO H MeKIYHAPOIHYIO OLICHKY

Onenka (I'OC)

HroroBasi cymma 6a/1/10B, yYMTHIBAET ycC-
MEUIHO CAAHHBIN IK3aMeH

Ouenka (ECTS)

5 (OTIINYHO) 90 - 100 A (0TINMYHO)
85-89 B (ouenp xoporio)
4 (xoporto) 75 - 84 C (xoporo)
70 - 74
6569 D (ynoBneTrBopuTenbHO)
3 (yRoBACTBOpHTENBHO) 60 - 64 E (mocpenctBeHHO)

2 (HEeyIOBJIETBOPUTEIHHO)

Hwuzke 60 0a110B

F (Hey1oBI€ TBOPUTEIIHHO)

Pacnpeueneﬂne 0aJ1JI0B IO JIeMeHTaM KOHTPOJIA B 1 ceMecTpe

DnemeHTHl yueOHol aestensHocTH | Kosr-Bo Jnarens- Ko - Bo Cpox xoHt- | Ko - Bo
DJIEMEHTOB | HOCTH DJle- OamoB 3a 1 pous, (Hene- | GansoB
MEHTa, Jac. 3JIEMEHT I ¢ Hagana | (BCero)
KOHTPOJISt cemMecTpa)
ITocenienue nexiuit 4 2 10 1-18 40
BrinosHeHue U 3amuTa pe3yabTaToB
pesy 3 2 20 1-18 60
J1a00paTOPHBIX PadoOT
Hror 100
Pacnpenenenue 6a/110B 10 31eMEeHTaM KOHTPOJISI BO 2 ceMecTpe
DJeMeHTBl Y4eOHOM AesATeIbHOCTH Kon-Bo Jnutens- Kon - Bo CpoK KOHT- Kon - Bo
JJIEMEHTOB | HOCTb 3JI€- 6ammoB3a 1 | pous, (Heme- OamioB
MEHTA, Yac. JJIEMEHT s ¢ Havaa (Bcero)
KOHTPOJISI cemecTpa)
BrInosHeHHe JOMAIIHUX U MHUBH-
. 2 2 5 1-17 10
JTyaJbHBIX 3aaHUi
BrimosnHenue u 3ammura pe3yabTaToB
_wta pesy 3 2 20 1-17 60
71a00paTOPHBIX padbOT
Craua 3k3aMeHa (MAKCHUMYyM) 30
Hror 100
Pacnipenenenue 6a/110B 10 YJ1eMEeHTaM KOHTPOJISI BO 3 cemecTpe
DneMeHTHl yu4eOHON AeSITeTbHOCTH Kon-Bo Jlmarens- Ko - Bo Cpox KOHT- Ko - Bo
DJIEMEHTOB HOCTB JJIe- O6amnoB3a 1 | pons, (Hexe- OayIoB
MEHTa, Jac. 3JIEMEHT JIA ¢ HaJaa (Bcero)
KOHTPOJIS CceMecTpa)
[Tocemenne aexumii 4 2 1,25 1-18 5
BrImosiHeHne JOMaIHAX W HHIABH- ! 5 5 1.18 5
JlyaJIbHBIX 3aJJaHUi B
BrimosnHenue u 3ammura pe3yabTaToB
_ata pesy 6 2 10 1-18 60
1ab0paToOpHBIX paboT
Crava sk3amMeHa (MaKCHMYM) 30
Hror 100

4 MeTtoanuyeckue MaTepHaIbI

I[J'IH obecrieueHus npouecca 06yqu1/m " pCHICHUA 3a1a4 06y‘I€HI/IH HCIOJIB3YHOTCA CICAYIOIUE METOANYCCKUEC MATEC-
puajibl, ONIPEACIAIOINEC TPOUCAYPhl OLICHUBAHU 3HaHPII>i, yMeHHﬁ, HaBBbIKOB U (I/IJ'II/I) OIlbITa ACATCJIBHOCTH, XapaKTCPU3YyIO-

IIHUX 9Tallbl q)OpMHpOBaHI/Iﬂ KOMHGTCHHI/Iﬁ, B COCTaBC:

4.1.

OcHoBHas1 IMTepaTypa

Nudopmaruka. bazossrit kype : YueOnuk 1 By308 / C. B. Cumonosud [u ap.] ; pex. : C. B. CumoHOBHY. - 2-€ U3, -

CII6.: ITutep, 2007. — 639 c.

Kynunos 10.11., ITamenko @.®. OcHOBBI cOBpeMeHHOM HH(DOPMATHKH [JIeKTpOHHBIH pecype] yuebd. [Tocobue/.- U3, 3-
e, crep,- CII6.: JIanp, 2016.-256¢. Pexum moctyna https://e.lanbook.com/book/86016/
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4.2. lononHUTEIbHASI INTEPATypa

1.

Mynpos A.E. HUucnennsie Mmetoan! s [IDBM Ha si3pikax beiicnk, @oprtpan u [Tackans. - Tomck: MIT "PACKO",
1991.-272 c.

SI3p1k iporpammupoBanus C++. CrieruanbHoe m3ganue : nep. ¢ auri. / b. Ctpaycrpym. - M.: bunom-IIpecc, 2008. -
1098[1] c.

C/C++ mns crynenra : [ygebnoe mocobue] / A. I1. Tloberaiino. - CII6. : BXB-ITetepOypr, 2006. - 526 c.

C++. O0BEKTHO-OPHEHTHPOBAHHOE IIPOrPaMMHUPOBaHKE. 3a/lauyl U yIpaKHEHUs: yueOHoe nmocodue ais By3os / B. B.
Jlanres, A. B. Mopo3sos, A. B. bokoga. - CII6. : ITurep, 2007. — 287 c.

Qt. IIpodeccronansHoe nmporpammupoBanue Ha C++: Hanboee nonnoe pykosoxcrso / M. llnee. - CII6. : BXB-

IetepOypr, 2005. - 544 c.

4.3. TlepevyeHb MeTOANMYECKHX YKa3aHUIi 110 KYpCOBOii padoTe, NPaKTHYECKUM 3aHSITHSIM H J1a00PaTOPHLIM padoTam,

CaMOCTOATENbHOM paﬁoTe CTYACHTOB

Cemkun A.O. Ilapanrosuu C.H. MadopMaTrka [DIeKTpOHHEIH pecype]: YueOHO-MeToauIecKoe MocoOue Mo MpaKTH-
YECKUM 3aHITHSIM M OPTaHU3AIMHA CAMOCTOATEIHLHONW paboThI CTYACHTOB HampaBiieHus moarotoBku 11.03.02 — «MHdo-
KOMMYHHKAI[UOHHbIE ~ TEXHOJIOTUM U  cucTeMbl  cBsizu». — 2015, - 40 c. Pexum  nocryna:
https://edu.tusur.ru/training/publications/4994

CemxuH A.O. llapanrosuy C.H. Uudopmaruka [Onexktponnslii pecypc]: PykoBoacTso k aboparopHoii pabore «Co3z-
manue GUI B Qt Creator. Mexanusm curHajioB u cioroB». — 2015. 16 c¢. Pexum pgocryna:
https://edu.tusur.ru/training/publications/4993

Cemkun A.O. Hlapanrosuu C.H. Madopmaruka [DnexkTpoHHbIH pecype]: PykoBoacTBo k adoparopHoii padore «buod-
muoreka  Qt. Co3maHme  OUANOTOBBIX  OKOH  mporpammbi». — 2015, 30 c¢. Pexum  pgocryma:
https://edu.tusur.ru/training/publications/4992

JlaBeirnna A. B. MHbopMaThka: yaeOHO-MeTOuIecKoe ocoorne. MeToanueckne yKa3aHus K JJabOpaTOPHBIM U Tpak-
THdeckuM paboram / A. B. JlaBeirnHa ; ®denepaibHOE areHTCTBO MO 00pa3oBaHWIO, TOMCKHI rocyaapCTBEHHBIH YHH-
BEPCHUTET CHCTEM YIPABICHUS U paanodIeKTpoHuKH, Kadeapa snextponHsx mpubopos. - Tomck : TYCVYP, 2007. - 86
c.

Kynunos 10. U. Tamenko ®@. ®@. Kexnna A. 1O. [IpakTtiukym 1o ocHoBaM coBpeMEHHOH HH(POpMaTHKK [ DIIeKTPOHHBIH
pecypce]: yueb. mocobue /. - U3a. 1-e. - CIIO. : JIans, 2011. - 352 ¢. Pexxum noctyna https://e.lanbook.com/book/6847 1
Hdyounun [1.B.Mudopmaruka [DnextponHslii pecype]: Onucanue nadoparopsix padot. — Tomck: TYCYP, 2009. —

60 c. Pexxum nocryna: http://edu.tusur.ru/training/publications/1055

Hdyounun J[.B. Mudopmaruka [DnekTpoHHBIH pecypc]: MeToandeckue ykazaHHs 110 CaMOCTOSTENbHOH padore. —
Tomck: TYCVYP, 2012. - 13c. Pexxum goctymna: http://edu.tusur.ru/training/publications/1851
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