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1. lesn 1 3a1aun TUCUMTLIIMHBI:

Ilens mnpenonaBanus aucuumuinHel «MHpopmaTuka» — oOecrednTh 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: JUCHUIIIMHBI CTYACHT JTO0JKEH:
3namop:
® COBpPEMEHHOE COCTOSIHME YPOBHS M HAIPaBICHUW pa3BUTHSA BBIYMCIUTEIBHON TEXHUKH H
MIPOrPpaMMHBIX CPECTB;
® BO3MOXXHOCTH, NPUHIIMIIBI TIOCTPOCHHUS M MIPaBUJIa MUCIIOIb30BaHUS Hauboiee pacrpoCTpaHEeHHBIX
MaKeTOB MPUKIAJHBIX MporpaMM OOIIer0 Ha3HAueHHUs (TEKCTOBBbIE U TpadUyecKue peaaKkTophl,
ANEKTPOHHBIE TAOIUIIBI, CHCTEMBI YIIPaBJIEHUs 0a3aMU JIaHHBIX) U KOMIIBIOTEPHBIX CPEJCTB CBS3U
® OCHOBHbIE TPUHLUIIBI OPTAaHU3AIMH 3aMIMCH XpaHEHHs U uTeHus uHpopmaru B IBM.
® anmapaTHyo peanuzanuio OBM.
® OCHOBBI OpPTaHM3AIIMN OTIEPAIMOHHBIX cucTeM Linux u Windows.
® OCHOBBI OpPraHM3alMy U PYHKIIMOHUPOBAHUS INI00ATBHBIX U JIOKATBHBIX ceTeit OBM.

® OCHOBHBIC IPUEMBI AJITOPUTMHU3ALNA U IIPOrPaMMUPOBAHNUS HA A3bIKEC BBICOKOI'O YPOBHA C++;
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OCHOBHBIC UHCIICHHBIE METOJbl [UId pELIEHHs BBIYUCIMTENBHBIX 3a7ad, HauOoyee 4YacTo
BCTPEYAIOLIUXCS B NHKEHEPHOU MPaKTUKE.

Ymemos:

paborath C TPOTPaMMHBIMH CpPEACTBAMH  OOIIEr0 HA3HAYEHHS, COOTBETCTBYIOIIMMH
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);

ucnonp3oBaTh DBM mns pemieHuss (QyHKIMOHAIBHBIX M BBIYMCIUTENBHBIX 3a1ad, Hamboiee
YacTO BCTPEUAIOIIUXCS B MH)KEHEPHOM MTPaKTHKeE;

[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;
nprueMaMu CTPYKTYpPHUPOBAHHOTO, 00BEKTHO-OPUEHTUPOBAHHOTO u 00001IeHHOTO
POTpaMMHUPOBaHUS Ha sI3bIKe C++;

METOJaMH MATCMATHYCCKOI0 MOJACIUPOBAHUS ITPOLICCCOB U HBHGHHﬁ;

IpUeMaMy aHTUBUPYCHOM 3alllUTHI;

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) 182 100 82
B tom uncne: - - -
Jlexrm 36 28
JlaGopartopusie padotsl (JIP), 114 64 50
B TOM YHCJIE KOHTPOJIbHBIE paOOTHI 5.3 4
[TpakTudeckue 3aHATH 14
KCP (kypcoBoii mpoeKT / KypcoBasi paboTa) 10 10
CamocrosiTeJbHasi padoTa (Bcero) 158 80 78
B tom uncne: - -
KypcoBas pabota - 31
IToaroroska x J:abopaTopHbIM paboTam 64 40
ITonroToBKa K MPakTUYECKUM paboTam - 7
BrinosHeHe MHAUBUAYaIbHBIX paboT 16 -
OK3aMeH 72 36 36
O01as TpyI0eMKOCTh qac. 432 216 216
3a4. efl. 12 6 6

5. Copep:kanue IUCHUNIUHBI

5.1. Pa3gesnl AMCHMIIIMH M BUABI 3AHATHNA

Ne HanMeHoBaHue MOayne, pa3fesioB U TEM Jlexn. | Ip.3an.| Jlab. | CPC |Bcero | OIIK

I n KCP | 3an. Jac.

1. 2. 3. 4, 5 6. 7. 8. 9.
Moayas 1 | Pazngen 1.1. Ilouamue ungpopmayuu. Odbwas 2 2 OIIK-1
Oomrue Xapakmepucmuxka npoyeccog coopa, nepeoayu,

BOIIPOCHI 06pabomKu u HAKONIeHUst UHopmayuu
unpopmar | Paszmen 1.2. Annapammnvie pearuzayuu 2 2 OIIK-1
UKH UHDOPMAYUOHHBIX NPOYECCO8

Paznen 1.3. Anecopummuzayusi u 2 6 2 OIIK-1
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npoepammuposanue. SfA3uiku npoepamMmuposanis OIIK-3
BbICOKO20 YPOBHSL
2. | Moayas 2 | Paznen 2.1. [Ipoepammuposanue 3adau 6vi00pa u 1 2 4 11 OIIK-3
Mopenu COPMUPOBKU OIIK-4
peuieHust Paznen 2.2. Mawunnoe npeobpazosanue mampuy 2 2 2 OIIK-3
(hyHKIHOH OIIK-4
QIBHBIX U Paznen 2.3. Pewenue cucmem nunetinblx 1 4 4 10 OIlK-3
BBIYUCIIUTE | aneeOpauiecKux YpaeHeHutl OIIK-4
JBHBIX Paznen 2.4. Yucnennoe peuienue HeluHelblx 1 4 4 11 OIIK-3
3a1a4 ypasHeHul OIIK-4
Pasnen 2.5. Yucrennvie memoowt unmezpuposanus 1 4 4 10 OIIK-3
OIIK-4
Pa3nen 2.6. Pewenue 00bIKHOBEHHBIX 1 4 4 10 OIIK-3
ouhghepenyuanvubix ypasHenuil OIlK-4
Pasnen 2.7. Memoouvl obpabomku 1 4 4 10 OIIK-3
IKCNEePUMEHMATbHBIX OAHHBIX. OIlK-4
3. Monayas 3 | Pasnen 3.1. Hauanvnole ceedenus o azvike C++ 1 2 4 10 OIIK-4
SI3p1KH M Pasnen 3.2. bazosvie munvt 0anHbIX 1 4 4 10 OIIK-4
CHUCTEMBI Pasnen 3.3. IIpouzsoonvie munvt 0aHHbIX 1 4 4 10 OIlK-4
nporpamMMm | Paspea 3.4. Yxazamenu u ounamuyecxkas namamo 1 4 4 10 OIlK-4
upoBaHusd | Pazmen 3.5. [Juxnvl u evipasicenus cpasHenus. 1 4 4 10 OIlK-4
Pa3nen 3.6. Onepamopuvi semanenus u noeudeckue 1 4 4 10 OIIK-4
onepayuu
Pasnen 3.7. @ynxyuu szvika C++ 4 8 28 OIlK-4
Pasnen 3.8. Kraccol namamu, ouanazonst 0ocmyna 2 4 8 18 OIIK-4
U ces3bI8aHUe
Pazgen 3.9. O6vexmul u knaccol 2 4 4 10 OIIK-4
Paznen 3.10. Paboma c knaccamu 2 4 4 10 OIIK-4
Pasnen 3.11. Knaccot u ounamuueckoe 2 4 4 10 OIIK-4
pacnpedenenue NAmMamu
Paznen 3.12. Hacredosanue knaccog 2 4 4 10 OIIK-4
Paznen 3.13. Iloemoproe ucnonvzosanue 2 4 4 10 OIIK-4
npozpammtozo koda 6 C++
Paznen 3.14. /pyowcecmsennvie KOHCmMpyKyuu u 2 4 2 10 OIIK-4
UCKTIOYeHUS.
Paznen 3.15. Knacc string u cmanoapmuas 2 4 2 10 OIIK-4
bubuomera wabioHo8
Paznen 3.16. Bso0/6b1600 dannvix u paboma c 2 4 2 8 OIIK-4
Qaiinamu
Paznen 3.17. I paguueckuii nonvzosamenvckui 1 4 2 8 OIIK-4
unmepdeiic. Cpeoa paspabomku Qt
Paznen 3.18. bubruomexa Qt. Budowcempi. 1 4 OIIK-4
Komnonosrxa Budacemos
Paznen 3.19. bubruomeka Qt. Bzaumooeiicmsue 2 OIIK-4
6UONCemos. Mexanusm cusHaios u ciomog
Paznen 3.20. bubruomexa Qt. Cozoanue 1 4 OIIK-4
OUANO208bIX U 2]1ABHBIX OKOH NPO2PAMM
Paznen 3.21. bubruomeka Qt. Bozmooswcnocmu 1 4 4 OIIK-4
PazpabomKu Cemesbix NPUNLONCEHUL
Paznen 3.22. bubiuomeka Qt. Bozmoscnocmu 2 4 4 OIIK-4
Paspadbomxu RPURONCeHUll OJist MOOUTIbHBLX
ycmpoiicms
Paznen 3.23. Mamemamuueckue naxemol Mathcad 2 8 8 8 OIIK-4
u MatLab
Paznen 3.24. [Ipukniaonoe npoepammmuoe 4 OIIK-4
obecneuenue 00ue20 HA3HAYEeHUs
4. | Monyan 4 | Paznen 4.1. Bseoenue 6 apxumexmypy 2 4 OIIK-1
Onepaluo | 8bINUCIUMENbHBIX CUCTEM U ONEPaAYUOHHbIE OIIK-3
HHbIE cucmembl
CUCTEMBI, Paznen 4.2. basel 0anHbix u cucmemvl ynpagieHus 2 4 8 16 OIIK-1
6a3bI bazamu OaHHbIX OI1K-3
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JaHHBIX U
JIOKaJIbHbIC
CCTHU

Pasznen 4.3. Jlokanvnvie u 2nobanvhvie cemu IBM 2

16 OIIK-1
OIIK-3

Paznen 4.4. Kounvromepnvie supycol 2

2 OIIK-1
OIIK-3

KypcoBas padorta 10

31

52 OIIK-4

Hroro 64 24

114

158

360

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.

2

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

Monayab 2
Mopnenun
pereHus
(bYHKIMOH
ANBHBIX
BBIYHCIINTE
JIBHBIX
3a1aq

Pasnen 2.1. Ilpozpammuposanue 3adau evioopa u
copmupoeKu

Kputepun BbIOOpa, TpHUMEpBl TPOTPAMMHUPOBAHHS  3alad
BbIOOpAa MUHHMAJIBHOTO, MAaKCHMAJbHOTO JJIEMCHTA, ITOHMCKA
skcTpemyMa QyHKiu. COPTHPOBKH B OJHOMEPHBIX MacCHUBaX
JTAaHHBIX. MeTtonbt PaHKUPOBAHHUS YHCIIOBBIX
MOCJIEIOBATEILHOCTEH.

OIIK-3
OIIK-4

Paznen 2.2. Mawunnoe npeoopasosanue mampuy

Onepanii ¢ MHOTOMEPHBIMH ~ MacCCHBAMH JNAHHBIX -
TIePEeCTaHOBKA CTPOK, CTOJOIIOB, TPAHCIIOHHMPOBAHWE MATPHII.
[Ipeobpa3oBanne KBaIpaTHOW MATPHIEI K TPEYTOIHHOMY BHUIY.
Beruuciienne  ompenenutenedi.  Berumcienne  oOpaTHOM
MaTpuIlpl. Berancinenne coOCTBEHHBIX 3HAUCHUI MaTPHIL.

OIIK-3
OIIK-4

Pasnen 2.3. Pewienue cucmem nuHelHbIX anzeopauieckux
ypaeneHuil

00630p cnocoOOB pEIIEHUS] CUCTEM JMHEHHBIX YpPaBHEHHH C
nomouipio  OBM. Meron  Kpamepa, wmerox Taycca,
UTepalMoOHHble MeTonbl. CpaBHCHHE METOJOB. AJITOPUTM
MeTozaa ['aycca ¢ BEIOOpOM TJIAaBHOTO 3JICMEHTA.

OIIK-3
OIIK-4

Paznen 2.4. Yucnennoe pewienue HeTUHEHHBIX YPAGHEHUI
OO0mIast XapaKTepUCTUKA 3aJaul - KIACCU(PUKAIMS YpaBHCHUIA,
METOJIbl U JTambl MX peuieHus. 3aJadu OTAEJICHUs KOpHEH U

OIIK-3
OIIK-4
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YTOUYHCHHUEC HX 3HAYCHUM. MGTOH JAUXOTOMUHN Jid PCIICHUS
3aga4 OTHACJICHUA U YTOUYHCHUA KOpHeﬁ. I/ICCHCHOB&HI/IC
NOBCACHU A (byHKIII/II/I B UHTCPBAJIC OTACJIICHUA KOPHS. MeTO[[LI
XOpA, KacaTeJbHbIX, MCTOA HTepaHHﬁ, KOM6HHHp0BaHHLIﬁ
MCTOA. CpaBHeHI/Ie BO3MOXKHOCTEH Pa3INYHBIX MCTOHOB
YTOYHCHHN A KOPHS.

Paznen 2.5. Yucnennwvie memoovt unmezpuposanus

MeTtoapl IpSAMOYTOJNBHUKOB, Tpamenuid u Cumicona. Merox
laycca. OmeHKHM TOYHOCTH BBIYHACICHUS WHTETPAJOB M HX
CBS3b C 3aJauedl MHTEPHONAUMH (YHKIUU. ANaNTUBHBINA
aJTOPUTM.

OIIK-3
OIIK-4

Pa3nen 2.6. Peuienue o0vikHo6enHbIX OUuhhepenyuanvrvix
ypaeHneHuil

Tumer  3amay  a18  OOBIKHOBEHHBIX I depeHInanbHbIX
ypaBHeHUH. MeToasl Oiinepa u Pynre-KyTthl B 3anauax Komm.
CpaBHEHUE METOJIOB.

OIIK-3
OIIK-4

Paznen 2.7. Memoodsl o6padbomku IKcnepumeHmanibHuIxX
OaHHbIX.

WuTepnomnsiis ¥ annpokcuManust (yHkuuid. WHTepnosums
KaHOHMYECKMM  MOJUHOMOM. CIUTalHOBass HMHTCPIOJISIIHS.
Mertoi ~ HAaMMEHBLIMX  KBAJpPaToB  MPU  [OCTPOCHHUH
annpoKCUMUpyomiel GpyHKIMu.

OIIK-3
OIIK-4

3. Monayas 3
S3pIKH B
CHCTEMBI
MIPOrpaMMm
HAPOBAHHS

Pasnen 3.1. Hauanvnsie ceéedenusn o azvike C++

Wcropus  BosumkHOBeHHs C++. IlpemmymectBa  C++.
Kommenrtapun B si3pike C++. 3HAKOMCTBO € TPEMPOILIECCOPOM,
3aroJIOBOYHBIMH (paiiiaMu, HpocTpaHCTBOM HMeH. DyHKIus
main(). OObekThl cin u cout. CHUMBOJ HOBOW CTPOKH.
Onepatopel  00BsiBICHUS ©  mepeMeHHeie.  Omeparop
npucBauBanug. Oynkiuu. DyHKIUH ¢ BO3BpAIIacMBIM
3HaycHueM. @DyHKIMM 0e3  BO3BpAlIaeMOro  3HAYCHUS.
Iporotun  ¢ynkumu. Dopmar omnperencHus  QYHKIUH.
3aroyioBoK (yHKIIHH.

OIIK-4

Paznexn 3.2. Bazosvie munst 0anHbIX

Tlepemennsie. MMena mnepemeHHbIX. llenouncieHHbIE THITBI
maHHbIX(short, int m long). LlemounciieHHBIE KOHCTAHTEHI.
Onpenenennie Tuna koHcTaHThl B C++. Tun mamHbX char.
KoncranTel THma char. Tun pganHbeix wchar_t. ®yHKIUA-
aneMeHT: cout.put(). Tumbl maHHBIX 0e3 3Haka. TwIl JaHHBIX
bool. KBanmudukarop const. Yucna ¢ muaBaromeii To9koi. THIIBI
JIAaHHBIX ¢ IU1aBaroliedl Touko. KoHCTaHTHI C IuiaBaromen
ToYKOH. Apudmerndeckue onepauuu sizpika C++. Ipuopurer
omepanuii W acCOUMATHBHOCTh. Pa3HOBUIHOCTH OIepaluu
nenenust. Omepanus neneHUs 1o Moxynwo. [IpeoOpazoBaHus
TUTIOB JAaHHBIX (B BBIPQKCHUAX U TPU TPUCBANBAHUM).
[IpuBencHue THIIOB.

OIIK-4

Paznen 3.3. Ilpouseoonsie munsl 0annvix

Maccussl. Ctpokn. CTpodHO-OpHEHTHPOBAHHEIHN BBOA: getline()
n get(). Crpykrypel. MaccuBbl cTpykTyp. CTPYKTYpH U
paspsanbie ons. O0benuaenus. [lepedncienust.

OIIK-4

Paznen 3.4. Ykazamenu u ounamuueckan namams
Vkazarenmn. OOBsABICHHE W WHUNHAIH3AOWS — yKa3aTelei.
Oneparop new. Omepatop delete.  JluHamMuueckue
nepeMeHHbIe. /IMHAMUYeCKHe MacCHBBI. YKa3aTeld, MAaCCUBBI U
apudMeTHKa ykazareiei. YKas3arenu u CTpoku. JJuHaMudeckue
CTPYKTYpBI. ABTOMAaTHYECKas, CTaTW4ecKas U CBOOOJHAs
MaMsITh.

OIIK-4

Paznen 3.5. [{uxnst u evipasrcenusn cpasnenus

Hukn for. Omeparopsl MHKpeMeHTa (++) U JeKpeMeHTa (--).
KomOuHUpoOBaHHEIE omepaTopsl mnpucBauBaHus. COCTaBHEIC
omepatopel Wi Omoku.  Omepatop  "samstas"  (wiH
JOTIOTHUTEIbHBIC CHHTAKCHYECKWE TIPHEMBI). BrIpaxeHus
cpaBHenus. CpaBHeHue crpok. I{ukm while. TlceBmoHUMBI
tunoB. [lukn do while. BioxkeHHbIE TMKIBI W JBYMEpHBIC

OIIK-4
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MacCCHBBI.

Paznen 3.6. Onepamopot 6emenenus u 1o2udecKkue onepayuu 1 OIIK-4
Omnepatop if. Onepatop if else. Koncrpykuus if else if else.
Jlornueckue Boipaxkenus ( norunueckoe WJIN: Il, noruueckoe U:
&&, noruueckoe HE:!) IIpuopurer norumueckux omneparuii.
bubnuoreka cuMBoNBHBIX  (yHKOMI  cctype.  Omeparop
? :.0Onepatop switch. Onepatops! break u continue.

Paznen 3.7. @yuxuyuu azvika C++ 4 OIIK-4
Omnpenenennie  GyHkumu. I[IporoTHrHUpoBaHWe W BBHI3OB
¢yHKIuid. AprymMeHTsl (QYHKIMH W Tiepefada HO 3HAYCHHIO.
OYHKIIUHN C HECKOIBKUMH apryMeHTaMu. DyHKIINA U MaCCHBBHI.
MaccuBsl ¥ ykazatenu. MaccuBbl B KauyeCTBE apryMEHTOB.
OroOpakeHHe MaccuBa M €ro 3allura ¢  IOMOIIBI0
cnemdukaTopa const. Ykazatenu W crenudukaTop const.
Oynkiun u ctpoku B crune C. DyHKIUM, BO3BpallAOLINe
crpoku. OyHKIMU U CTPYKTYpHl. [lepenaua axpecoB CTPYKTYP.
Pexypcusi. Ykazarenmu Ha ¢ynkunu. I[lomydenwe anpeca
¢$yHKIHIH. OOnbsiBiICHHE yKazaTens Ha ¢dyHKIHIO.
Hcnons3oBanue ykazaTess JUisl BbI30Ba (QYHKIIHH.

Berpoennsie ¢yaxmmn. Ceputounsie mnepeMeHHble. CCBIIKH B
ponm mapaMmeTpoB (QYHKIWH. BpeMeHHBIE IepeMeHHEIE,
CCBUIOYHBIE apTyMEHTH U Moan¢ukaTop const. Mcrmons3oBanne
CCBUIOK TIpH paboOTe CO CTPYKTypamHu. APryMEHTHI, 3aJaHHbIC
mo ymomuanuio. [lommMopdusm  GyHKmmA  (meperpys3ka
¢ynkun). [labnonsr ¢yHkIui. TleperpykeHHbIE Ia0IOHBI
¢byakumid. SIBHas crienmanu3anys. Pa3nenpHas KOMIISIHS.

Paznen 3.8. Knaccot namamu, ouanazonst docmyna u 2 OIIK-4
ceéA3bl6aAHUE

ABTOMaTHuecKkas NaMsATb. ABTOMAaTHYECKHE IIEPEMECHHBIC H
pabora co crexkoM. Ilepemennsle THma register. CTaTH4ecKuit
Kiacc mamsTu. Buemnue nepemennsle. Moanduxarop static
(loxkanbHBle  TepeMeHHbIe).  CBA3BIBAHME W BHEIIHHE
niepeMeHnble. CriennuKaTopsl KJIACCOB MaMATH: const, volatile
u mutable. Kimaccel mamsita 1 pyHKInd. SI36IKOBOE CBSI3BIBAHUE.
Kmaccel  mamsiTh  © = OUHAMHYECKOE  paclpelelicHHUE.
IIpocTpaHcTBa MMEH.

Paznen 3.9. O6vexkmur u Knaccot 2 OIIK-4
Konnenmust  kmacca. OmpeneneHre W peanu3ainus Kiacca.
OO1menoCTyIHBIH M NPUBATHBIA JTOCTYN K KJaccy. JJIEMEHTHI
JMAHHBIX- Kiacca. MeToapl kiacca  ((QYHKIMH-3IIEMEHTEHI
kimacca). Co3maHWe M HCIHOJIL30BaHHE OOBEKTOB Kiacca.
Konctpykropsl u gectpykTopsl kiacca. DOyHKIMU-3JIEMEHTHI
const. VYkasarens this. Co3gaHue MacCHBOB OOBEKTOB.
Juamazon moctyma K Kiaccy. AOCTpakTHBIC THITBI JaHHBIX
(ADT).

Paznen 3.10. Paboma c knaccamu 2 OIIK-4
Ileperpy3ka  omepaTopos. HpyxecTBeHHbIE yHKIHN.
Tleperpy3ka omnepanuu «, UCMOJB3YEMOI MPHU BHIBOJAC JTAHHBIX.
OnemMeHThl cocTosiHuA. Mcmonb3oBanne QyHkmmm rand() s
TeHepauu CITy4aHBIX quce. ABTOMaTHYECKOE
npeoOpa3oBaHUe W MPHUBEICHUE TUIOB i KiaccoB. OyHKIMU
npeoOpa30BaHusl KIIACCOB

Paznea 3.11. Knaccot u ounamuueckoe pacnpedenenue 2 OIIK-4
namamu

[IpumeHenne MeTona JAMHAMUYECKOTO paclpeieiIeHHs NaMsTH
JUISL DJIEMEHTOB Kjacca. HesiBHbIE M SIBHbIE KOHCTPYKTODBI
KonMpoBaHusi. HesBHBIC U SIBHBIE TEpETpYyKEHHBIE OINEPaTOPHI
TIPUCBOCHUS. TlocnenoBaTenbHOCTH JIeUCTBUIM pu
WCIOJBh30BAaHUM  KOHCTPYKTOpa  hew. Hcnonp3oBanne
JJIEMEHTOB Kiacca static. Vcrmosb3oBanme ykaszaTellied Ha
00wekThl. Peammzarus ADT tumna "odepenn'.

Paznen 3.12. Hacneoosanue knaccoe 2 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.

Paznen 3.13. Iloemopnoe ucnonvszosanue npozpamMmmHozo 2 OIIK-4
Kooa 6 C++

OrHomrenuss has-a. Kimaccel ¢ oObeKTaMH-dJIEMEHTAMH
(BkmroueHue). YacTHoe ©W  3alMIIEHHOE  HAClIeIOBaHHE.
Co3ganne 1m1a0JIOHOB KiaccoB. lcmonp3oBaHMe II1aOI0OHOB
knaccoB. Cnenmanm3amuy  ma0IoHOB.  MHOMXKECTBEHHOE
HaclieIOBaHUU. BupTyaibpHbIe 6a30BbIC KIACCHI.

Paznen 3.14. /Ipyscecmeennvle KOHCMPYKUUU U UCKTIOYEHUS 2 OIIK-4
JpyxecTBeHHBIE Kiacchl. MeTonbl APY)KECTBEHHBIX KIIACCOB.
Brnoxennsle xiaccel. ['eHeprpoBaHHe HUCKIIIOYEHHH, OJIOKH try
u catch. Knaccel uckimrouennii. bubanorexka RTTI. Oneparopst
dynamic_cast u typeid. OnepaTops! static_cast, const_cast u
reinterpret_cast.

Paznen 3.15. Knacc string u cmanoapmnas oubnuomexa 2 OIIK-4
waoa0n08

Cranpmaptaeiii kmacce s3pika C++ string. Illabmon auto_ptr.
CranpmaptHass OuOmmorteka mabmonoB (STL). Kmacchr-
koHTeiHepsl. Utepatopel. OOBekTHI-QyHKIMH (PYHKTOPHI).
Anroputmbr STL.

Pa3nen 3.16. Beo0d/6v1600 dannvix u paboma c gpairamu 2 OIIK-4
BBom w BeIBOA JaHHBIX ¢ TOYKK 3peHms C++. eMelcTBO
kimaccoB  iostream. IlepenampaBnenue. Meroabl — Kiacca
ostream.@opMaTUpOBaHUE PE3yJbTATOB BbIBOJAA. MeTobl
knacca istream. CocTosHus motoka. DaiaoBbIii BBOJ/BBIBOJI.
Hcnonp3oBanne kiacca ifstream s BBoga  (ailios.
Hcnonp3oBanne kiacca ofstream mius  BeiBoja  (ailiios.
Hcnonb3oBanne  kimacca fstream Jis  OJHOBPEMEHHOTO
BBOna/BeIBOMa (haiimoB. OOpaboTka MmapaMeTpoOB KOMAaHIHOM
ctpoku. JIBowmuHbie (aiinel. [Ipou3BOMBHBI IOCTYN K (aiimy.
Buyrpennee hopmMatupoBaHue.

Pasnen 3.17. I'pagpuueckuii nonv3oeamensckuili unmepeiic. 1 OIIK-4
Cpeoa paspabomxu Qt

ITonsiTe TpaduyecKkoro TOJIB30BATEIBCKOTO HHTEpdetica
(GUI). Ha3naueHnue, CTpYKTypa, KOMIIOHEHTHI, THIbL. OOmiue
cBenieHust 0 Bo3moxkHocTsax co3nanus GUI B Qt Creator.

Paznen 3.18. buonuomexa Qt. Buoscemwt. Komnonoexa 1 OIIK-4
Buoosicemos

ITonsitue Bumxkera (Window gadget). Tumsl BUIKETOB,
HazHayeHue. LlenTpanbHbiii Bugxetr. Komnonoska u
B3aUMO/JICHCTBHEC BUKETOB. MEHEKEepPhl KOMITOHOBKHU
BUIKETOB.

Pasnen 3.19. bubauomexa Qt. Bzaumooeiicmeue euoicemos. 2 OIIK-4
Mexanusm cuznanos u ciomos

Bzanmoneticteue BumkeToB. OOMeH nHpopMmalmeit, o0opadoTka
coObITHil. MexaHu3M CUrHaoB 1 cii0TOB. CHHTAKCHC, TPaBuiia
npumenenns. Makpoc Q_OBLECT. Co3nanune
MOJI30BATEIECKUX BUDKETOB. [101X0 b1, peanu3anus.
OyHKINN-00pabOTYNKH COOBITHIA.

Paznen 3.20. buoauomexa Qt. Co30anue ouanozoevix u 1 OIIK-4
2/1A8HBIX OKOH NPOZPAMM

Juanoroeie 1 riaBHbIE OKHA MporpaMmbl. CTpyKTypa,
KOMITOHEHTHI Tpaduueckoro nurepderica. Kimace QAction.
Mesnto nporpaMmsl. [Tanens nHcTpymeHTOB. KOHTEKCTHOE
MeH10. CTpoKa COCTOSTHUS

Pasnen 3.21. Bubauomexa Qt. Bozmoscnocmu paspabomku 1 OIIK-4
cemesvix RPUNoNCceHU
Joxymenranus Qt. [llabmonsr mpoexto st Qt Creator.
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Peanmzanus npotokona TCP B 6ubnunoreke Qt. [Ipumep
CETEBOr'0 MPHUJIOKEHHSI OOMEHa TEKCTOBBIMU COOOLICHUSIMH 110
JIOKaJIbHOH ceTH

Paznen 3.22. Buonuomexa Qt. Bosmoscnocmu paspabomiu
npunoIHCcenuil 011 MOOUIbHBIX YCIPOIICH G
Kpoccmnardopmennsie cpenst Qt Eclipse Integration n Qt
Necessitas. Onepaunonnas cucrema Android. OcodenHoCcTH
nporpamMMmupoBanust. [IpuMeps! mpoektos npuitoxenuit aimst OC
Android Ha C++.

OIIK-4

Paznen 3.23. Mamemamuueckue naxkemuot Mathcad u MatLab
Haznauenue maketoB MathCAD u MatlLab. OcHOBHBIE TTPHEMBI
MPOrPaMMHUPOBAHHS U BU3YATH3AIUH PACUETOB B MTAKETaX
MathCAD u MatLab. Marematnueckue naketsl Mathcad u
MatLab B 3agauax BEIYMCIMTEILHON MaTEeMaTHKH.

OIIK-4

Paznen 3.24. Ilpuxknaonoe npozpammuoe ovecneuenue
obuwezo nasnauenus

OCHOBHbBIE TAKETHI MPUKJIAIHBIX porpamMm. OpucHbIe
nputokKeHust. TeKCTOBbIE PEaKTOPhI U PEAKTOPBI
aneKTpoHHbIX Tabmuil. KommnbiorepHas rpaduka. Pacrposast u
BekTOpHast rpaduka. ['paduueckue peaakTopsl.

OIIK-4

4. Monyas 4
Ornepanmony
bI€ CUCTEMBI
0a3nl
JIaHHBIX U
JIOKAJILHBIE
ceTn

Paznen 4.1. Beeoenue ¢ apxumexkmypy 6b14uciumeibHvIx
cucmem u onepayuoOnHble CUCH EMbL

OmnepaloHHbIE  CHUCTEMbl  MEPCOHAIBHBIX  KOMIIBIOTEPOB
(cemeiictea OC Windows m OC Unix u Linux). ®ynaknun
OTICpaITMOHHBIX CHCTEM. O6ecnieueHne nHTepdeiica
nmone3oBaters.  Opranuzamuss W o0chmyknBaHue (DaimoBOH
cuctembl. OOecrieueHHe B3aWMMOJCHCTBHS C  anmapaTHBIM
obecnieueHreM. OOCITy)KUBaHHE KOMITBIOTEPA.

OIIK-1
OIIK-3

Paznen 4.2. bazvt 0annslx u cucmemsl ynpasienus oazamu
OaHHbBIX

OO6miee monaTre 0 6a3ax NaHHBIX. OCHOBHBIC MOHITHS CUCTEM
yrpaBiieHus 0a3aMu TaHHBIX U OaHKaMU 3HAHUI

OIIK-1
OIIK-3

Paznen 4.3. Jlokansuote u 2novansnsvie cemu IBM
KoMnoHeHTbI BEIYMCIUTENbHBIX ceTed. [IpuHIUIbI mocTpoeHust
cereii. KowmmbploTepHble CETH W TEXHOJOTMHM HWHTEPHET.
JlokaneHble cetn. OCHOBHBIE CBEICHMs. TEPMHUHBI JIOKATHLHOM
cetn. Pabota B ceTm: mpenoCTaBICHHE pECYpPCOB B CETh,
MOJKITIOUYEHHEe K pecypcaM CeTH, YIpPaBICHHE CETBIO.
I'mo6anmsubie cetn. UHTepHer. MiMeHa B umHTepHET. BhIXOoa B
unTepHeT. Tumnbl cepBuca B uHTepHer: FTP, WWW. Tlouck
nHdopmanmu B uHTepHEeT. .CepBuchl oOmeHus B VHTepHer.
OnekTpoHHas moura. PaboTa ¢ TOYTOBBIMH IPOrpaMMaMH.
HoBoctu. DnexkrpoHHble KOH(EPEHIMH M JTOCKH OOBSIBICHUH.
[pencraBnenne nHpopmarmu B WWW. T'mmeprekcrt. S3bIk
onucanus runeprekcta HTML, pegakrops! html.

OIIK-1
OIIK-3

Paznen 4.4. Komnviomepnole supycol

Knaccudukanus u XxapakTeprucTUKa KOMITBIOTEPHBIX BUPYCOB .
IlIytn pacnpoctpanenus BupycoB. [IpodumakTruka 3apakeHusI.
Pabora ¢  aHTHBHPYCHBIMH  TpOTpaMMaMH,  JICUCHUE
3apayKeHHBIX (ailsioB

OIIK-1
OIIK-3

5.3. Pa3zgennl IUCHUNIAHBI K MEKINCHUINITIMHAPHBIC CBA3H C o0ecnmeYnBaeMbIMH

(mocseAyOIIMMHU) TUCHUIIIMHAMUA
B cootBeTcTBUU ¢ KOHIENIIMENH HENPEPHIBHOTO UCIOJb30BAaHUS IEPCOHATBHBIX KOMIIBIOTEPOB B

TCUYCHHUC BCCTO Mepruoaa 06yquI/1;1 BCC O6H_I€T€XHI/I‘-I€CKI/IG " CIICHHUAJIIbHBIC JUCHUIIIMHBI OTIMPAIOTCA Ha

0a30Byl0 MOJATOTOBKY CTYIACHTOB B OOJAaCTU BBIYHUCIUTENBHON TEXHUKHM M HCIOJB3YIOT €€ s
IIMPOKOTO BHEAPEHUS MEPCOHAIBHBIX KOMITBIOTEPOB BO BCE BHJbI yUEOHBIX 3aHSATHI, KypcOBO€ W

AUTIIIOMHOC ITPOCKTHUPOBAHUC.
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5.4. CooTBeTCTBHE KOMIETEHIIHI, (POPMHUPYEMBbIX NPU H3yYeHUH TMCHUIIUHDBI, H BUI0B 3aHATHI

[lepeuenb Bunpl 3anatuit DopMBbI KOHTPOJIS
KOMIIETEHIINH J | IIp | Jla6 | KP/KII | CPC
OIIK-1 + + + TecT, KOHCIIEKT JCKIIHA
OIIK-3 + + + Tecr, otder 1o 1adopaTopHOli paboTe, KOHCIEKT
JIEKLIUH.
OIIK-4 + + + + + TecT, oTder no JabopatopHoOit padoTe,
KOHCIIEKT. 3aniiuTa KypcoBOi pabOoTEHI.

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

6. MeToabl U GopMbI OPraHu3anuu 00yYeHust

JUisi  yCHEeIIHOTO OCBOEHHUS JMCUUIUIMHBI TPUMEHSIOTCS  pa3jiMyHble  00pa3oBaTebHbBIC
TEXHOJIOTUHU, KOTOpble 00ECHEeUnBaOT JOCTHIKEHHE IUIAHUPYEMBIX pPEe3yJIbTaTOB OOYYEHHs COIJIACHO
OCHOBHOH 00pa3oBaTeNbHON MpOrpamMMme, ¢ y4eToM TpeOoBaHHM K 00beMy 3aHATHI B MHTEPAKTUBHOM

dbopwme.

TexH0JI0OrMY HHTEPAKTUBHOI0 00y4YeHHsl PH Pa3HbIX (popMax 3aHATHI

IIpakTnueckue/
DopmbI KypcoBas

Jlekum | maGopaTtopHbIe

MeTto bl pabora
3aHSITHS

O6cyxnenune MaTepHaoB 16
MYJIbTUMEAUNHBIX TPE3CHTAIUN
Pabota B rpymnmax 14 10
KoHTpOJIbHBII JIUCT WIIH TECT 5
Brictynienne B posin 00yJaronero 5 10
MuHu-neknusa 4
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7. JlabopaTOpHBIl MPAKTHKYM

CornacoeaHa Ha noptane N2 10186

No Ne paznena HaunmenoBanme nabopatopHbix paboT Tpymno- OIIK
/1 | TUCIUTLIAHBI €MKOCTb
(gac.)
1.1 3.1. Hauanbusie cBegenust o s3eike C++ 2 OIIK-3,
1.2 3.2. ba3oBbIe THIIBI JAHHBIX 4 OIIK-4
1.3 3.3. [Ipon3BoIHbIE THUIIBI JAHHBIX 4
1.4 34. VYkazarenu u cBOOOIHAS ITAMSTh 4
1.5 3.5 [{nKJIBI ¥ BBIpAKEHUS CPAaBHEHUS 4
1.6 3.6. Oneparopbl BETBJICHUS U JIOTHUECKUE OTIEpaIiii 4
1.7 2.1.,2.2,3.7. | ®yukuuu s3sika C++. [IporpaMmmupoBanue 3amau 4
1.8 BbIOOpa U COPTHPOBKHU. MammHHOe
npeoOpa3oBaHUE MATPHIL
1.9 2.3.,3.7. Pabora ¢ pynkuusmu. UncneHHoe peieHue 4
1.10 CHCTEM JINHEHHBIX aireOpanyecKux ypaBHEHUH.
1.11 24.,3.7. Pabora ¢ pynkuusmu. UncneHHoe peieHne 4
HEJIMHENHBIX YPaBHECHUN
1.12 2.5.,3.7. Pa6ota ¢ pyHkiusamu. YncieHHbIe METOIbI 4
WHTETPUPOBAHUS .
1.13 2.6., 3.7. Pabora ¢ pynkusamu. Pemenne 0ObIKHOBEHHBIX 4
QG depeHIMaIbHbIX YpaBHeHUN
1.14 3.7.,2.17. Pabora ¢ pyHkuusamu. Metosl 00paboTKu 4
JKCIIEPUMEHTAIIbHBIX JaHHBIX.
1.15 3.8. Kunaccersl namsitu, Auana3oHbl 10CTyMa U 4
1.16 CBSA3bIBAaHUE
2.1 3.9. OOBEKTHI M KJIACCHI 4
2.2 3.10. Pabora ¢ knmaccamu 4
2.3 3.11. Kiaccel 1 nuHaMU4YecKOe pacupeesieHue maMsITH 4
2.4 3.12. HacnenoBanue knaccos 4
2.5 3.13. [ToBTOpHOE MCITONIB30BaHKE MPOTPAMMHOIO KOJIa B 4
C++
2.6 3.14. Jlpy>kecTBeHHbIE KOHCTPYKIINHU, UCKIIOYCHHUS 4
2.7 3.15. Knacc string u cranaaptHas 6ubnroreka 4
11a0JI0HOB.
2.8 3.16. BBon/BeIBOS JaHHBIX 1 paboTa ¢ daitnamu 4
2.9 3.17.-3.19. | Co3manue GUI B Qt Creator. MexaHu3M CHTHAJIOB 4
U CJIOTOB
2.10 3.20. bubanoreka Qt. Co3manue IHaIoTOBLIX OKOH 2
IPOTPaAMMBI
2.11 3.20. bubanoreka Qt. Co3manue riaaBHOroO OKHA 2
IPOTPaMMBI
2.12 3.21. bubnuoteka Qt. PazpaboTka ceTeBbIX MPHUITIOKCHHUI 4
2.13 3.22. bubnuoteka Qt. PazpaboTka npumnoxenuii st OC 4
Android
2.14 3.23. Marematnueckuii maker MathCAD 4
2.15 3.23. Marematuueckuit naketr Matlab 4
2.16 4.2, Cospganune 0a3nl nanubix B CYBJI Access 4
2.17 4.3. N3yuenue Internet. SI3pIk onvcaHus TMIEPTEKCTA 4
HTML.
Hroro 114

12
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Ha xaxxnoit taboparopHoii padote BbiAeaeHO 20 MUHYT IS TEOPETHUECKOTO TECTa (KOHTPOJIBHOM

paboThI) MO TeMe JabopaTOpHOI PaOOTHI.

8. IIpakTnyeckue 3aHATHUS

Ne Ne paznena TemaTuka NPaKTUYECKUX 3aHATUN Tpyno- | OK, IIK
I/ | JUCITUTIIUHBI €MKOCTh
(gac.)
1 1.3 [TocTtpoenne OJIOK-CXEM aNTOPUTMOB PEIICHUS 2 OIIK-1
MMPUKJIAAHBIX 3a1a4 OIIK-3
2 1.3 YHuBepcanbHblii  s3bIK  MoaenupoBanus UML. 4 OIIK-1
[TocTpoenne npuarpamMm  KJIaccoB, Juarpamm OTIK-3
MOCJIEIOBATEILHOCTEH, TuarpaMm
B3aMMOICUCTBUN
3 3.24 Bekropnas rpaduxa. OCHOBBI pabOTHI B peaKToOpe 2 OIIK-4
MS Visio
4 3.24 TexcroBble penakTopbl. OCHOBBI pabOTHI B 2 OIIK-4
penaktope MS Word
5 3.24 PenakTopbl 31eKTPOHHBIX TaOIUI] 1 0a3 JaHHBIX. 2 OIIK-4
OcHoBHI paboThI B pegaktope MS Excel
6 3.24 Co3znanue 3JeKTPOHHBIX Mpe3eHTanuil. OCHOBBI 2 OIIK-4
pabotsl B MS PowerPoint

9. CamocTosiTesibHAsI padoTa
Jlng  3akperuieHMsT NPOMAEHHOIO MaTepuala CTyAEHTaM BBIJAIOTCSA JIOMAlllHUE 3aJaHUs

COOTBETCTBYIOILIME TEME JIAOOPATOPHBIX pPabOT, KOTOpbIE OHM JOJDKHBI COaTh Ha CIEAYIOLIEM
7a00paTOPHOM  3aHATHM. Tak Ke CTYIEHTBl JOJDKHBI CaMOCTOATENBHO TOATOTOBUTBHCS K
TEOPETHYECKOMY TeCTy (KOHTPOJIBHOW paboTe) COOTBETCTBYIOIIEMY TeME JIa0OpaTOpPHOW pabOTHI.
Bpewms 11 naHHBIX BUIOB CAMOCTOSITENIBHBIX padoT ydureHo B pasnene “TloaroroBka k 1abopaTOPHBIM
paboram”.
Kpome aroro B mepBOM ceMecTpe MPELyCMOTPEHO BBINOJIHEHUE WHAUBUAYAIBHOIO 3aJaHUs
(TpyZIOEMKOCTh 8 4acoOB) MO OJIHOW U3 TEM:

¢ PermieHne cucTeM anreOpandeckux ypaBHEHUH;
HucneHHoe pelieHne HEIMHEMHBIX YPaBHEHU;
HucneHHoe pelIeHue CUCTEMBI IMHEHHBIX YPABHEHUH;
YucneHHble METO/Ibl HUHTETPUPOBAHMS;
UYucneHHoe penieHre 00bIKHOBEHHBIX AU(epeHIInanbHbIX ypaBHEHUH.

10. IIpumepHasi TeMaTHKa KypCOBBIX padoT

¢ Bruncnenue ko3 dunreHTa omudoK HUPPOBON CHCTEMBI TIepeIadn
Brrurcnenue MO0BOTO pacrpeaeNieHus: ONTUYECKOT0 BOJIOKHA
Brruncnenue nudpakiinOHHOTO CBETOBOTO OIS
Pemenus 1ucnepcHOHHOTO YpaBHEHHSI MHOTOMOJIOBOTO BOJIOKHA
Brruncnenue sneprerudeckoro Oromxera udposoit BOCIT
Craructuueckast 00paboTKa SKCIIEPUMEHTAIBHBIX JAHHBIX
Brruncnenue onpenenureneit merogom ['aycca
CrnaitH-anmnpoKcuManysi, UHTEPIIOSIHS U SKCTPATIOSIIIHS
Pemenue mudpepeHnmnanbHpIX ypaBHEHUH METO0M Ditnepa
Pelienue cucrem HeTMHEWHBIX YPaBHEHHI

CornacoeaHa Ha noptane N2 10186
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Onepanuu ¢ MaTpuiiamMu
[IporpammupoBanue unreppetica COM nopta
[IporpammupoBanue unrepderica LPT nmopra
[IporpammupoBanue unrepgeiica mopra USB
baza gannsix Ha ocHoBe CYBJ] MS Access
baza nannbix Ha ocHoBe CYBJI MySQL
Coznanue Web-caiita
Co3aHue CeTeBbIX MPUIIOKEHHI
Co3zmanne MpUI0KeHUH 711 MOOMIIBHBIX YCTPOUCTB.
3agaHus Ha KypcOBYIO pabOTy HOCSAT MHIMBUAYaIbHBIN XapakTep. Kak npaBuio, oHM coaepxar
3JIEMEHTHI AITOPUTMU3ALNHU, MPOTPAMMHPOBAHUSA M TpadUUecKoro mpeacTaBieHus uUHpopmauuu. B
IpoIiecce BHIMOIHEHUSI KYPCOBOM pabOThl 3aKPEIJISIOTCS U YIIIYOJISIOTCS HAaBBIKM IPOrpaMMUPOBaHUS,
pUOOPETAETCS] ONMBIT UCIOIb30BAHUS BO3MOXKHOCTEH BBIYMCIUTENBHOM TEXHUKH M MPOrPaMMHOTO
obecrevyeHusl.

KypcoBast pabora no nHpopmaTuke SBISIETCS MEPBOM BO BpeMsi 0OyueHHs CTYIACHTOB B BY3e€.
ITosToMy OT cTyneHTOB mpHU O()OPMIIEHUH IMOSICHUTEIBHONW 3aIMCKH TPeOyeTCs OCBOCHME OCHOBHBIX
npaBui 0(OPMIIEHHUS TEKCTOBBIX JJOKYMEHTOB (B cooTBeTcTBUH ¢ TpeboBanusimu OC TYCVYP 6.1.2013).

11. baajabHO-pelTHHTOBasi cUCTeMA

KoHTpoabs ocBOeHUS AMCUMILIMHBI OCYHIECTBIIAETCS IYyTEM IPUMEHEHUSI PEUTUHIOBON CUCTEMBI
OLIEHKHU YCIIEBAEMOCTH U BKJIIOYAET TEKYIUI KOHTPOJIb BBIIIOJHEHHUS 3JEMEHTOB 00beMa JUCLUILUIMHEI
I10 3JIEMEHTAM KOHTPOJIS € MTOJIBEIEHUEM TEKYLIETO PEUTHHTA.

HTOroBplii KOHTPOJIb OCBOCHMS IJUCLUILUIMHBI B | ceMecTpe OCYHIECTBIIACTCS HA DK3AMEHE.
WTOroBslii KOHTPOJb OCBOCHMs AucLUILIMHBI B II ceMecTpe OcCyliecTBIseTCs Ha 3allUTE KypCOBOU
paboTHI U IK3aMEHE.

Texymuil KOHTPOJIb OCBOCHUS AUCLUIUIMHBI OCYIIECTBIAETCA B cOOTBETCTBUU C Ilos10keHnneM
0 NOpsAAKe UCI0JIb30BAHUS PEHTHHIOBOM CHCTEMBI /ISl OLEHKH YCIIeBAeMOCTH CTYJEHTOB (IIpUKa3
pektopa 25.02.2010 Ne 1902) 1 ocHoBaHa Ha OaJbHO- PEHTHHIOBOI CHCTEMBI OLIEHKH YCIIEBAEMOCTH ,
nerictBytomei ¢ 2009 1., koTopas BKJIIOYAET TEKYIIMH KOHTPOJb BBITIOJHEHUS JJIEMEHTOB O0Bbema
JUCLUILIMHBI 10 3JIEMEHTAM KOHTPOJIS C MTO/IBEIEHUEM TEKYIIETO PEUTHUHIA U UTOTOBBIN KOHTPOJIb.

IIpaBuia ¢opmupoBaHus NATHOALUIBHBIX OIEHOK 32 KXyl KOHTPOJbHYIO TO4Ky (KTI,
KT2) ocymiecTBasieTcst myTeM OKpYTJIEHUS BETUYUHBI, PACCUUTAHHOH 110 popmyIie:

(Cymma _6annos, _nabpannas _xk _ KTx)*5

KTx

=2 Tpebyemasn _ cymma _6anno6 _no _6aiibHoll _ packiaoke

HNTOroBpiii KOHTPOJIb 0CBOCHUSA JUCUUILUIMHBI OCYLIECTBIISIETCSA HA DK3aMEHE M0 TPAAULIMOHHOMN
natubauibHOM miKase. OO0s3aTeNbHBIM YCIOBHEM Tepell CAave SK3aMeHa SBJISETCS BBITTOJIHCHUE
CTYJCHTOM HEOOXOAMMBIX MO pabdoueil mporpamme Ajisi TUCHUIUTMHBI BUOB 3aHITHIA: BBIMIOJTHEHHUE U
3aIUTa PE3yJbTAaTOB JTA0OPATOPHBIX padOT, B TOM YHCIIE TEOPETUUECKUX TECTOB (KOHTPOJBHBIX PadboT)
Y BBITIOJIHEHHE UHAUBUAYATbHBIX 3aaHU.

@®opMUpPOBaHME HWTONOBOM CYMMBbI 0aJ/UI0B OCYIIECTBIISIETCA MyTeEM CYMMHUPOBAHHUS
cemecTpoBoii (1o 70 6a/mI0B) M SK3aMEHAIIMOHHOM cocTaBisomux (10 30 6aioB).

CornacoeaHa Ha noptane N2 10186



Tabanua nepecyera cyMMbl 6A/JI0B B TPAAULMOHHYI0 M MEKIYHAPOAHYI0 OLIEHKY

Hrorosas cymma 6aj1j10B, y4UTHIBAaeT

Ouenxa ('OC) YCHENIHO CAAHHBIN JK3aMeH Onenxa (ECTS)
5 (OTINYHO) 90 - 100 A (OTINYHO)
85 -89 B (oueHb xopol11o)
4 (xoporro) 75 - 84 C (xopor11o)
70 - 74
65— 69 D (ynoBneTBOpUTENLHO)
3 (yAOBICTBOHTEIILHO) 60 - 64 E (mocpencTBeHHO)

2 (HeyIOBIIETBOPUTEIHHO),
(He 3aUTeHO)

Huxe 60 6a1108

F (Hey10BneTBOPUTENHHO)

Pacnpenesienune 6a/JI0B 10 3JieMeHTaM KOHTPOJs B 1 cemecTpe

15

DneMeHThI y4eOHOM Koi-Bo Hmutens- | Kox - BO Cpok Ko - BO
JEATENLHOCTHA DJIEMEHT | HOCTB dJie- | 0aJlIoB 3a | KOHT- OayIoB
OB MEHTA, 1 anemenT | poss, (Bcero)
4ac. KOHTpoOJIsL | (Hemens ¢
HaJaja
ceMecTpa)
Ilocemenue nekimit 18 2 0.556 1-18 10
BrimonHeHNE KOHTPOJIBHBIX 16 13 1.5 1-18 20
paboT (TecToB)
BrimonHeHne qomManiHux u
WHIUBUAYAITBHBIX 3a1aHAN 16 1.25 1-18 20
Brinmonsenue u 3amura
PE3YIBTATOB JIA0OPATOPHBIX 16 4 1.25 1-18 20
pabot
Cnada sx3amMeHa(MaKCUMYM) 30
Hror 100
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Tabdauua pacnpenenenus 6a/u10B B TeueHue 1 cemecTpa

DneMeHThI y4eOHOM MakcumanibH | MakcumaiibH | MakcuMalibH Bcero 3a
JEATEIbHOCTH Il Gasn Ha Il Gas 3a Il Gait 3a cemectp
1-yro Mepuo/I epuo/I
koHTpoibHY | Mexay 1KT | mexny 2KT
10 TOUKY C u 2KT U Ha KOHEI[
Havana cemecTpa
cemecTpa
Iocemenye nexiuii 3.336 3.336 3.336 10
BrinmonHeHne KOHTPOIBHBIX
sabot (TecTon) P 6.25 7.5 6.25 20
BrinmonHeHue 1oMalHux u
UHAUBUAYAIbHBIX 3a/1aHU 6.25 7.5 6.25 20
BrimoaHenue u 3amura
pe3yabTaTOB JIA00PATOPHBIX 6.25 75 6.25 20
pabor
HToro Makcumym 3a nepuoj 22 26 22 70
Cnaya 3x3aMeHa(MAKCUMYM) 30
Hapacrawumum urorom 22 48 70 100
PacnpenesieHue 60aJ1J10B 10 3JieMeHTaM KOHTPOJIsI BO 2 ceMecTpe
DneMeHThI Y4eOHOM Kon-o | Jnurens- | Kox - Bo Cpok Ko - BO
JeATETbHOCTH AJIEMEHT | HOCTh dJie- | OasioB 3a KOHT- OaoB
OB MEHTAa, 1 snemeHT pos, (Bcero)
yac. KOHTpOJIs | (Hexmens c
Hayvaja
ceMecTpa)
ITocemenue nexkun 14 2 0.714 1-17 10
BrinmonHenue KOHTPOJIBHBIX 12 13 1,667 1-17 20
paboTt (TecToB)
Brinonnenue nomMamHux u
WHIUBUAYAITBHBIX 3a1aHAN 12 1.667 1-17 20
BrinosineHue u 3anura
pe3yIbTaTOB JIA0OPATOPHBIX 12 4 1.667 1-17 20
pabot
Cnada sx3ameHa (MaKCUMYM) 30
HUror 100

CornacoeaHa Ha noptane N2 10186
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Tabauua pacnpenesneHust 6a/UI0B B TeueHUe 2 cemecTpa

DJIeMeHTHI YIeOHOM MaxkcumansHbl | MakcumanbHbl | MakcuMalbHbI Bcero 3a
JIEeATEILHOCTH ¥ Oayut Ha 1- ¥ Oaut 3a i Oat3a cemectp
yI0 MIEPUOJT MEXKITY TIEPUOJ
KOHTPOJEHYIO 1KT u 2KT Mexay 2KT u
TOYKY C Ha KOHEIT
Havaa cemecTpa
cemecTpa
ITocemenue nexumii 3 5 - 10
BeInonHeHEe KOHTPOJIBHBIX
pabort (TeCTOB) 10 10 ) 20
BrimonHeHNE TOMAITHUX U
WHJIUBUTYyaTTbHBIX 33/ IaHUH 10 10 - 20
BrimonHenue u 3ammra
pe3yaBTaTOB JTA00PATOPHBIX 10 10 - 20
paboT
HToro makcumMym 3a nepuoj 35 35 - 70
Cnaua 3x3aMeHa(MaKCUMYM) 30
Hapacrawmum nTorom 35 70 70 100
Tabanna pacnpeneneHus 0aJ1710B 3a KYpCcoBYIO padoTy
DneMeHThI yueOHOU Ko - Bo Cpox koHT- | Kox - Bo
JIeSITEITbHOCTH OamtoB3a 1 | pons, 0amioB
3JIECMEHT (memens ¢ (Bcero)
KOHTPOJIS Havaa
ceMecTpa)
[ToxGop u 0030p IUTEPATYPHI 10 5 10
Harmmcanne mporpamMmsr 40 6-17 40
ITomnota n3noxenus 113 10 Ha 3aIuTe 10
TBopueckuii moaxon 10 Ha 3aIuTe 10
3amuTa paboTsl 30 Ha 3al1uTe 30
HTOoro MmakcumMyM 3a nmepuoi: 100
Tabanna pacnpeneneHusi 0aJ1710B 3a KypCcoBYIO padoTy
B TeyeHHe 2 cemecTpa
DJIeMeHTHI YIeOHOM MaxkcumansHbl | MakcumanbHbl | MakcuMalbHbI Bcero 3a
JeATETbHOCTH i Gann Ha 1- i Gain 3a i Gannza ceMecTp
yI0 MIEPUOJT MEXKITY MIEPUO.
KOHTPOJIbHYIO 1KT u 2KT Mexay 2KT u
TOUKY C Ha KOHeIl
Havaa cemecTpa
ceMecTpa
ITon6op 1 0030p ITUTEPATYPHI 10 10
Hammcanne nmporpamMmer 20 20 40
ITonHOTa M3MO)KeHUs 113 10 5
TBopueckuii moaxox 10 5
3amuTa paboTh 30 30
HTOro Mmakcumym 3a nepmuoi: 10 20 70 100
HToro 10 30 100 100

CornacoeaHa Ha noptane N2 10186
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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 nporpammupoBanus C++. CnenuanbHoe uzganue : nep. ¢ auri. / b. Ctpaycrpym. - M.:
bunowm-IIpecc, 2008. - 1098[1] c. [1]

C/C++ nnst 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. IIpodeccuonanbroe nmporpammupoBanue Ha C++ : Hanbonee moHoe pykoBoictBo / M. [nee.

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

12.3. [lepeyeHb MeTOANYECKHUX YKA3AHUI 110 KYPCOBOii pa6oTe, NPAKTHYECKUM 3aHSITUAM H

JabopaTopHbBIM padoTaMm, CaMOCTOSTeIbHON padoTe CTY/ICeHTOB

Cemkun A.O. lapanrosuu C.H. MadpopmaTika [DneKTpoHHBIH pecypc]: Y4ueOHO-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 padote «bubmmoreka Qt. Cozmanue TUanioroBbIX 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  padore. — 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

MMpoduasr CucreMbl paauoOCBsI3U U PAIMOIOCTYIA

dopma o0yueHnst Oou4Has

daxyabTeT PapnorexHuyeckui

Kadenpa TenekommyHukanuii 1 ocHOB paanoTexHuku (TOP)

Kypel  Cemectp 1.2

Yueonblii niian nadopa 2013, 2014, 2015 roaos

3auer ceMecTp Aud. 3auer 2 ceMecTp
JIK3aMeH 1,2 ceMecTp
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 IIPHMHUUIBI OpraHM3allMy 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 MH)XXCHEPHOU 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 J1abopaTopHbIX 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 ro MOJEJIMPOBAHUSA TPO-
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 KOMIIETCHITMHN Ha BCEX 3Talax MpUBEICHBI B Ta0muie 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- CJIeJIOBaHUM, 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.

Oyukmum sa3eika C++. [IporpaMMupoBanre 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

CornacoeaHa Ha noptane N2 10186

SR L=

el



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. TOYHOCT THITOB JAHHBIX C IUTaBatoLICH 3amsaTo. [ToueMy nmpu pacuerax 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 IPUCBAaUBAaHUS. UTO BBINOJIHIET KaXKAbIH U3 HUX? ApupMeTHIecKIe
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 MUKIA B A3b1Ke C++. (CHHTaKCHC, MPUHIUT pabOTHI, TpuMepsl). OTHIITNTE OIIepaTOpPHl 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. MaiiTe onpenencHue MPOU3BOJHOMY THITY TAaHHBIX «CTPYKTypax». [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 (IIPUBATHBIM) 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]
- nejiovrcIeHHas nepeMEeHHas, COACPIKaIICC KOJINUICCTBO 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 xiacc G_progr (reomerprdeckas nporpeccust). 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. Cosmaiite 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 CUNTATh C KIaBHATYPHI 2JIEMEHTHI JaHHOTO MaccuBa. Co3faiTe METOI, 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-
otBeTcTBUs, BBIBOOUT «OK». [Ipomsmmoctpupyiite paboTy METO0B Kilacca B OCHOBHOW IIpOrpaMMe.

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 KBaAPATHOTO 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)

NEIIHO CIAaHH

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

blii SK3aMeH

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 (HEeYZOBJIETBOPUTEIHHO) Huzke 60 6ay10B F (HeynoBIEeTBOPUTEIBHO)

Pacnpeueneﬂne 0aJ1JI0B IO JIeMeHTaM KOHTPOJIA B 1 ceMecTpe

DnemeHTHl yueOHol aestensHocTH | Kosr-Bo Jnarens- Ko - Bo Cpox xoHt- | Ko - Bo
DJIEMEHTOB | HOCTH DJIe- Oamos 3a 1 pous, (Hene- | GansoB
MEHTa, Jac. 3JIEMEHT I ¢ Hagana | (BCero)
KOHTPOJIS ceMecTpa)
[locenenne nexiuit 18 2 0.556 1-18 10
BrimonHeHne KOHTPOIBHBIX padoT 16 13 1.25 1-18 20
(TecToB)
BrInosHeHHe JOMAIIHUX U MHUBH-
JyaJbHBIX 3aIaHUi 16 1.25 1-18 20
BrimonHenue u 3ammura pe3yabTaToB 16 4 1.25 1-18 20
1ab0paToOpHBIX paboT
Craga dx3amMeHa(MaKCUMYyM) 30
Hror 100
Tabauua pacnpeneneHus 6a1710B B TeueHue 1 cemecTpa
DneMeHTHl yueOHOH aesaTenbHoCcTH | MakcuManbHbd | MakcuManbHbI | MakcuMaabHBIA Bcero 3a
Oayn Ha 1-y10 Oain 3a mepuon | 6art 3a mepuo CceMecTp
KOHTPOJIbHYIO mexay 1KT u mexnay 2KT u
TOYKY C Hadaja 2KT Ha KOHeI ceMe-
cemecTpa cTpa
[Tocewmenne nexmmii 3.336 3.336 3.336 10
BrImoHeHNEe KOHTPOIBHBIX PadoT 625 75 6.25 20
(TecToB)
Beimonaenue ZIOMAIIHUX 1 MHAUBH- 6.25 75 6.25 20
JTyaJbHBIX 3aJaHUNI
BerInoHeHNE U 3aIIUTa PE3yIbTaTOB 6.25 75 6.25 20
71a00paTOPHBIX paboT
HToro MmakcumyM 3a nepHos 22 26 22 70
Cnaya yk3aMeHa(MaKCHMYM) 30
Hapacraomum utorom 22 48 70 100
Pacnipenenenue 6a110B 10 YJ1eMEeHTaM KOHTPOJISI BO 2 ceMecTpe
DJeMeHTBl Y4eOHOH e TeIbHOCTH Kon-Bo Jnutens- Kon - Bo CpoK KOHT- Kon - Bo
9JIEMEHTOB | HOCTb 3JI€- 6ammoB3a 1 | poms, (Heme- OamioB
MEHTA, Yac. JJIEMEHT IS ¢ Havaa (Bcero)
KOHTPOJIS CeMecTpa)
[Tocenenne nexiuit 14 2 0.714 1-17 10
BrimonHeHne KOHTPOIBHBIX padoT 12 13 1.667 1-17 20
(TecToB)
BrimoiHenne JOMaIHAX U HHIUBH-
JyalTbHBIX 3aJaHIi 12 1.667 1-17 20
BrinosHeHue U 3amuTa pe3yabTaToB 12 4 1.667 1-17 20
J1a00paTOPHBIX PadoOT
Craua 3k3aMeHa (MAKCHUMYyM) 30
Hror 100
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Tadanna pacnipenenennsi 6a110B B TedeHUe 2 ceMecTpa

DneMeHThl yueOHOU aesTenbHoCcTH | MakcumanbHbil | MakcuManbHbl | MaKkcHMabHBIH Bcero 3a
6ayt Ha 1-yro 6ayu 3a meprior | OaiuI 3a HepHox ceMecTp
KOHTPOJIbHYIO mexay 1KT u mexnay 2KT u
TOYKY C Hadaja 2KT Ha KOHEI ceMe-
ceMecTpa cTpa
[Tocewmenne nexnmii 5 5 - 10
BrImostHeHUE KOHTPOJIBHBIX paboT 10 10 i 20
(TecToB)
BrimonHenne ZIOMAIIHAX ¥ MHAUBH- 10 10 i 20
JyaJIbHBIX 3aJJaHUi
BrlimosHeHUE ¥ 3amunTa pe3yiabTaToB 10 10 i 20
1a60paTOpPHBIX paboT
HNToro MakcuMyM 3a nepuos 35 35 - 70
Cnava 3x3aMeHa(MaKCHMYM) 30
HapacTamouum UTorom 35 70 70 100

4 Mertoanyeckue MaTepHaJIbI

g obecnieuenns mporecca o0ydeHHs U PELIeHUs 3a1ad 00yUIEeHUS UCTIONB3YIOTCS CIeAYIOINEe METOINIEeCKIE MaTe-
pHabl, ONpeesoue IPoLeaypbl OLCHUBAHUS 3HAHUH, YMEHH, HABBIKOB U (WJIM) OIbITAa JESATEIbHOCTH, XapaKTepU3yIo-
IIMX 3Tanbl GOPMHUPOBAHKS KOMIICTCHIIHIA, B COCTABE:

4.1. OcHoBHAasi TUTEpPaTYpa

1. HWudopmaruka. ba3ossrit kype : Yueonuk aist By30B / C. B. CumonoBud [u ap.] ; pex. : C. B. CumoHOBHY. - 2-€ U3, -
CII6.: ITutep, 2007. — 639 c.
2. Kymunos 10.1., TTamenko ®.D. OcHOBBI cOBpeMeHHON HHPOPMATHKHU [3NIEKTPOHHEIN pecypc] yueb. [Tocobwue/.- 3. 3-
e, crep,- CII6.: JIanp, 2016.-256¢. Pexum moctyna https://e.lanbook.com/book/86016/

4.2. lononHUTEIbHASI INTEPATypa

1.  Mynpos A.E. Hucnennsie Mmetoanl anst [IDBM Ha si3pikax beiicuk, @oprtpan u [Tackans. - Tomck: MIT "PACKO",
1991.-272 c.

2. 3k nporpammupoBanus C++. CnenpansHoe u3aanue : nep. ¢ aurt. / b. Crpayctpym. - M.: bunom-IIpece, 2008. -
1098[1] c.

C/C++ mys ctynenTa : [yae6Hoe mocobue] / A. 1. TTo6eraiino. - CII6. : BXB-IletepOypr, 2006. - 526 c.

C++. OOBEKTHO-OPHEHTHPOBAHHOE MPOTPAMMHUPOBaHHe. 3a1auu U YIpaKHEHUs: yaeOHOoe Tocooue /i By30B / B. B.
Jlanres, A. B. Mopo3os, A. B. boxkoga. - CII6. : [Turep, 2007. — 287 c.
5. Qt. I[Ipodeccuonanproe nporpammuposanue Ha C++: Haubonee momHoe pykoBoactso / M. Illnee. - CII6. : BXB-

IetepOypr, 2005. - 544 c.

w

4.3. TlepevyeHb MeTOAMYECKHX YKa3aHUIi 10 KYPCOBOii padoTe, NPaKTHYECKUM 3aHSITHSIM H J1a00PaTOPHLIM padoTam,
CaMOCTOSITEJILHOI paboTe CTY/IEHTOB

1.  Cemxkun A.O. [llapanrosuu C.H. Uadopmarnka [DmekTpoHHbIN pecypc]: YueOHO-MeToudecKoe MocoOue mo mpaKkTH-
YECKHM 3aHITHSIM M OPTaHU3AIMHA CAMOCTOATEIHLHONW paboThI CTYACHTOB HampaBiieHus moarotoBku 11.03.02 — «MHdpo-
KOMMYHHUKAITAOHHbIE ~ TEXHOJIOTMM W  CHCTeMBl  cBsizm». — 2015, — 40 c¢. Pexum  mocryna:
https://edu.tusur.ru/training/publications/4994

2. Cemxkuz A.O. Hlapanrosuu C.H. Mudopmaruka [Dnexkrponnsiii pecype]: PykoBoacTso k nmabopatopHoit padore «Co3s-
manue GUI B Qt Creator. Mexanusm curHajioB u cioroB». — 2015. 16 c¢. Pexum pgocryna:
https://edu.tusur.ru/training/publications/4993

3. CewmxuH A.O. Illapanrosuy C.H. Mnpopmaruka [DnexTpoHHbIH pecypc]: PykoBoacTBo k 1adopatopHoii pabore «buo-
mmoteka  Qt.  Co3maHue  OManIoOroBBIX  OKOH  mporpammbel». — 2015, 30 c¢. Pexum  gocryna:
https://edu.tusur.ru/training/publications/4992

4. JlaBeirmHa A. B. MH(bOpMatuka: yaeOHO-MeTonu4IecKoe mocodne. MeToauieckue yka3anus K 1a00paToOpHBIM U TPaK-
THdeckuM pabotaMm / A. B. JlaBeirnHa ; ®denepaibHOE areHTCTBO MO 00pa30BaHWIO, TOMCKHI rocyaapCTBEHHBIA YHH-
BEPCHUTET CHCTEM YIPABICHUS U paanodIeKTpoHukH, Kadeapa snextpoHHsx mpubopos. - Tomck : TYCVYP, 2007. - 86
c.

5.  Kymunos 1O. W. [Tamenko ®@. @. Kenauna A. FO. [IpakTrkyM 110 OCHOBaM COBpEMEHHON HH(GOPMATUKHU [ DIEKTPOHHBIN
pecypce]: yueb. mocobue /. - U3a. 1-e. - CIIO. : JIans, 2011. - 352 ¢. Pexxum noctyna https://e.lanbook.com/book/6847 1
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6. Oyounun [1.B.Mudopmaruka [DnexrponHslii pecype]: Onucanue nadoparopsix pador. — Tomck: TYCYP, 2009. —
60 c. Pexxum moctymna: http://edu.tusur.ru/training/publications/1055

7. Hybusma JI.B. HNadopmarmka [DIeKTpOHHBIA pecypc]: MeTomudeckne yKazaHHUS [0 CaMOCTOSATENFHOU paboTe. —
Tomck: TYCVYP, 2012. - 13c. Pexxum goctyna: http://edu.tusur.ru/training/publications/1851
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