MunnctepcTBO 00pazoBaHusa U Hayku Poccuiickoit @enepaim
®denepanbHOE Tocy JapCTBEHHOE OIOKETHOE 00pa30BaTeNIbHOE YUPEKICHUE
BBICIIIET0 00pa30BaHUS
«Ky©0aHCKuit rocy/1apCTBEHHBIH YHHBEPCHUTET»
®aKyIbTET MAaTEMAaTHKU U KOMIIBIOTEPHBIX HayK

YTBEPKIAIQ,#:5 " T
IIpopekTop neaimst A

PABOYAJ ITPOI'PAMMA JUCIAILJIMHBI (MOJY JIA)

b1.B.10 OCHOBbI KOMIIbIOTEPHbBIX HAYK

Hal'[paBJIGHPIe IIOATOTOBKH /c IICIHUAJIbHOCTD

02.03.01 MATEMATHUKA N KOMIIBIOTEPHBIE HAYKHU

HanpapnerHocTs (Tipod s ) /criermaain3ais

AJITEBPA, TEOPUSI YMCEJI U IUCKPETHBIN AHAJIA3
BBIYNCJIMTEJIBHBIE, IIPOI PAMMHLBIE, UTHOOPMAILIMOHHBIE
CHUCTEMBI 1 KOMIIBIOTEPHBIE TEXHOJIOI U
MATEMATHYECKOE U KOMIIBIOTEPHOE MOJIEJINPOBAHUE

[IporpamMma 1o AroTOBKHU AKAJIEMUYECKAA
®dopma oOyueHUA OUHAA
KBanudukams (cTeneHs) BBIITy CKHUKA BAKAJIABP

Kpacnomap 2017



PaGouas ImporpamMmmMa JHUCITHILITHHBI «OCHOBEI KOMIILIOTCPHBIX HAYK» COCTABJICHA
B COOTBCTCTBHHM C q)eﬂepaJIBHBIM Trocy1apCTBCHHBIM 06paBOBaTCJIBHI:IM

cTtagmapToM BeIciero oopazosanusa (®I'OC BO) mo HampaBIeHHIO TTOATOTOBKHU
02.03.01 MATEMATHUKA U KOMIIBIOTEPHBIE HAVKH

[Tporpammy cocTaBHI:

Jlpodoterko M., 3aB. kademapoit

MaTeMaTHYECKUX U KOMITLIOTEPHEBIX METOIOB, c M
K. .-M. H., 1011 /

(

Pabouas nporpamMmma AuciiurUInHEL « OCHOBBI KOMITHIOTEPHBIX HAYK» YTBEPKIeHA
Ha 3aceaHuH Kadeaphl MATEeMaTHIECKUX U KOMIBIOTEPHBIX METO/IOB

rpotokos Ne 14 «09» mronsa 2017 r.

3aBemyromntuii kadeapoit (paspadoTunka)

Jlpobdoternko M. . N

¢

PabGouas mporpamma oOcykaeHa Ha 3acelaHuHM Kadenpsl BBUHUCIUTEIHLHOMN
MaTeMaTUKU U HH)OPMATHKI
rpotokos Ne 14 «09» mronsa 2017 r.

3aBemyromntiii kKadeapoit (BRI CKAIOMEeH)
latinenxo C.B. '

VTBepskleHa Ha 3acefaHu ydeOHO-MeToquuecKod Komuccuu (akyabTeTa
MaTEMAaTHUKHU U KOMITLBIOTEPHBIX HayK
rpoTokos Ne 3 «20» mronsa 2017 r.

IIpencenatens YMK dakymnpreTa .
Turos I'.H Jhurmo&

PernenseHnTnI:

bynskun A.B., pomeHTt kadenpsl oOopynoBaHHA He(TEra3oBHIX IPOMBICIOB
OI'BOY BO «Kyol' TY»

Huxkutua FO.I'., momeHT kadempsl TeopeTHUecKOW (PIBUKH W KOMITHIOTEPHBIX
texuomoruit ®I bOY BO «KyobaHckuii rocy1apCTBEHHBII YHUBEPCUTET»



1 Lenu u 3a1aun u3y4eHus: AUCHUTUINHBL (MOIYJIs).

1.1 Llenp oCBOCHUS IUCHUTLINHEL.

Hensitmu  ocBoeHust AucHHUILIUHBI  «OCHOBBI  KOMIBIOTEPHBIX  HAYK»  SIBIISIOTCS:
MOJrOTOBKA B O0JIACTH NPUMEHEHHUS COBPEMEHHON BBIYMCIUTENBHON TEXHUKHU JUJISl pelleHus
MPAKTUYECKUX 3a/1ad MaTEeMaTHYECKOTO U KOMIBIOTEPHOTO MOCIUPOBAHUS, HHPOPMATHKHY;
nmoylydeHue  BbIcmiero  mpodeccuoHambHOro (Ha  ypoBHe  OakamaBpa)  0Opa3oBaHUS,
MO3BOJISIONIECTO BBITYCKHUKY YCHENIHO paboTath B u30paHHOW cdepe AeATenbHOCTH C
MPUMEHEHUEM COBPEMEHHBIX KOMIIBIOTEPHBIX TEXHOIOTHIA.

1.2 3agaun JUCLHUIINHEL

3ajaud JUCUMIUIMHBL. O3HAKOMHUTH CTYAEHTOB C BO3MOXKHOCTSIMU COBPEMEHHBIX
KOMITBIOTEPHBIX TEXHOJOTHUW JUIS PEIICHUs MPUKIATHBIX 3a/1ad, ONMEePallMOHHBIMA CHCTEMaMH,
COBPEMEHHBIMH HH(POPMAIIMOHHBIMH TEXHOJIOTUSMHU, HAYYUTh MPUMCHITH COBPEMCHHBIC
WH(pOpPMAIMOHHBIC TEXHOJIOTHUH Ha MPAKTHKE.

[Torygaembie 3HaHWS HEOOXOAMMBI JUISI TIOHUMAaHUST M OCBOCHHSI BCEX KYpCOB
KOMITBIOTEPHBIX HAYK.

1.3 Mecto mucMILIHHBI (MOIYJIs) B CTPYKTYpe 00pa30BaTelIbHOM MPOTPaMMBI.

Juctummmaa «OCHOBBI KOMITBIOTEPHBIX HAyK» OTHOCHUTCS K BapHaTUBHOM dacTu bioka 1
" IucumrmiuHel (Moynn)" yueOHOro MyaHa.

3HaHWS U YMCHHS, IPUOOPETCHHBIC CTYJICHTAMH B PE3YJIbTaTe M3YUCHHS AUCIMILIUHBI,
OyAyT HCHOJB30BATHCSA TMPU HM3YYCHUU OOIMX M CIHEIHAIbHBIX KYpPCOB, TPU BBIOJHCHUU
KYPCOBBIX PalbOT, CBSI3aHHBIX ¢ TPAMEHEHHEM KOMITBIOTEPHBIX TEXHOJOTHH.

1.4 TlepedyeHb mUIaHMPYEMBIX pE3yJIbTAaTOB OOyYEHHS MO AUCHMUILIMHE (MOJIYIIIO),

COOTHECCHHBLIX C IINIAHUPYCMBIMHU PE3YyJIbTaATAMU OCBOCHU 06pa3OBaTeJIBHOI>’I IIporpaMMmalI.

N3yuenne

00y4JaroInXCcsl KOMIETSHIIUN

JAHHOW  y4eOHOW  JAMCIUIUIMHBI

HalpaBICHO Ha

¢dbopMupoBaHue

No WNHupeke Conepxanue B pesynbrare u3ydeHus yaeOHONU AMCHUIUINHBI
. 1; KOMIIET | KOMIIETCHINH (HIn e€ 00yyJaronmecs J0JKHbI
" | eHuunm YacTH) 3HATh YMETh BJIaJIeTh

1. OI1K-2 CIOCOOHOCTH peliaTh HHPOPMAIMOHHO- pelars CMOCOOHOCTBIO
CTaH/apTHBIE 331391 KOMMYHHKAIIMOHHbBIE | CTAHAAPTHBIC 33[a49i | pelIath
npodeccnoHaIbHOI TEXHOJIOTHHU U npodeccnoHaIbHON | CTaHAApTHBIE 3a1a4u
JIeITETIbHOCTU HA OCHOBE OCHOBHbIE JeSITeNIbHOCTH Ha npodeccnoHaIbHOR
HH()OPMAMOHHOHN U TpeboBaHus OCHOBE JeSTeTbHOCTH
oubnrorpaduveckoit MHGOPMAIMOHHOM UH(OPMAIMOHHOH U
KyJbTYpPbI C IPUMEHEHHEM 6e30macHOCTH oubnnorpaduyeckoi
MH(OPMAIHOHHO- KYJIBETYPEI
KOMMyHl/IKaLIl/IOHHbIX
TEXHOJIOTHI U C YIETOM
OCHOBHBIX TpeOoBaHU
WHPOPMAITHOHHON
0e30MacHOCTH

2 T1K-5 CIOCOOHOCTD UCIOJIB30BATh METO/1bI HCII0JIb30BaTh HaBBIKAMU
METOAbI MATEMATHUYCCKOTO U MAaTEMATHYECKOTO U MCETOAbI MaATEMAaTUYECKOI'O U
aNTOPUTMHYECKOTO ITOPUTMHYECKOTO MaTeMaTH4eCKOro ¥ | alrOPUTMHYECKOTO
MOJCIHUPOBaHUA IIPU MOICIUPOBaHUA AJITOPUTMHUYCCKOTO MOJCINPOBaHUA IIPHU
PelIeHHH TEOPETHIECKHX U MOJIEIIUPOBAHMUS MIPU | PELICHHH
MIPUKJIATHBIX 33189 pelLIeHuH TEOPETHYECKUX U

TEOPETHYECKUX U MPUKJIAHBIX 33889
MIPUKJIATHBIX 33089




pacripesiesieHie 1Mo BuaaM padoT MpeCTaBIeHO B Ta0IUIE

2. CTpyKTypa U coJiep>KaHue AUCIUIUIUHBI.

2.1 Pacnipenenenue TpyA0EMKOCTH TUCIUILIIMHEI 110 BUaM padoT.
O6mast TpyAo€MKOCTh AMCHUIUIMHBI cocTaBiser 10

3ad4.

en. (360 wacoB), wux

By yueOnol paboThl Bcero CemecTtphbl
4acoB (gacer)
1-ii 2-1 3-i 4-i1

KonTtakTHasi pa6oTa, B TOM YHCJI€:
AyAUTOpPHBIE 3aHATHS (BCEro) 222 72 64 54 32
3aHsTHS TEKIIMOHHOTO THIIA 86 36 16 18 16
3aHSATUS CEMUHAPCKOTO TUTIA (CEMHUHAPBI,
NPAKTHYCCKHUE 3aHSTHSI)
JlaboparopHbIe 3aHATHS 136 36 48 36 16
HWnas koHTaKkTHas padora:
KoHTposb camocTositenbHOM padoThl (KCP) 12 2 4 2 4
[Tpomexyrounas arrecranus (MKP) 0,8 0,2 0,2 0,2 0,2
CamocrosiTesibHass padoTa, B TOM YHCJIe:
[TpopaboTka y4eOHOTO (TEOPETUYECKOTO) 58 16 16 10 16
marepuaa
[TonroTroBKa K TEKyIIeMy KOHTPOJTIO 67,2 17,8 23,8 5,8 19,8
OO0mas TpyA0eMKOCTh qac. 360 108 108 72 72

B TOM 4HCJI€e

KOHTaKTHAas 234,8 74,2 68,2 56,2 36,2

pabora

3a1. en 10 3 3 2 2

2.2 CTpyKTypa AMCUMILIMHbI:

Pacrnipenenennie BU10B yueOHOM pabOThI M UX TPYIOEMKOCTH IO pa3jienaM JUCIUILIUHBL.
Paznenbl qucuuIuIMHEL, U3yyaemble B 1-4 cemecTpax

KommuaecTBo yacos
AynutopHas Breayan
No HaunmenoBanue pa3nenos Beero pacora TOpHas
pabora
J | I3 | JIP | CPC
1 2 3 4 5 6 7
1-ii cemecTp
1 |Anroputmsl U ux peanusanus Ha OBM 14 | 4 2 8
2 |OcHoBHI s13b1Ka IporpamMMupoBanusi C 30 | 10 12 8
3 |Peanuzanus mpoCTEHIINX MATEMATUYECKUX 38 | 12 18 8
AJITOPUTMOB
4  [[IpocTeiimuye METOIbI COPTUPOBKHU 23,8| 10 4 9,8
Hmoeo no oucyuniune: 36 36 33,8
2-ii cemecTp
1 |AnropuTmsl anredpsl U aHAIM3a 36 | 6 20 10
2 |TekcroBbrii pemaktop LATEX 18 | 2 6 10
3 |Pemenue 3amau B cpene EXCEL 18 | 2 6 10




4 |3amaum 0O6pabOTKH N300paKEHUI 31,8| 6 16 9,8
HUmoeo no oucyuniune: 16 48 39,8
3-if cemecTp
1 |AHamu3 CI0XHOCTH JITOPUTMOB. AJITOPHUTMBI 16 | 4 8 4
COPTUPOBKH
2 |OcHOBHI s13bIKa MporpaMMupoBanus C++ 16 | 4 8 4
3 |[IpueMbl onTUMU3AIUH TPOTPaAMM 16 | 4 8 4
4 |BBeneHue B 00bEKTHO-OPUEHTUPOBAHHOE 218| 6 12 3.8
IPOTPaMMHUPOBaHUE
Hmoeo no oucyuniune: 18 36 15,8
4-ii cemecTp
1 |[IporpammupoBaHUE BBIYUCIUTEIHHBIX 32124 17 | 4 4 9
MaTeMaTHYECKOro aHaJIN3a
2 |AATOpUTMBI 33/1a4M JTHHEHHOU anreOphl 17 | 4 4 9
3 |DneMeHThI MAaTEeMaTUIECKOTO MOICITUPOBAHUS 17 | 4 4 9
4 |YucnenHoe pemenue quddepeHnnansHbeIX ypaBHeHuit | 16,8 | 4 4 8,8
Hmoeo no oucyuniune: 16 16 35,8

[Tpumeuanue: JI — nexnuu, 113 — mpaktudeckue 3anatus / cemuHapsel, JIP — nabGopaTtopHbie
sansitusi, CPC — camocTosiTennbHas paboTa CTy/IeHTa

2.3 Conep:xanue pa3/ieioB TUCHUILINHBI:
2.3.1 3anaTHA JeKINOHHOTO THIIA.

dopma
Ne | HammeHnoBaHue paszaena Coneprxanue pasjaena TEKYIIETO
KOHTPOJIS
1 2 3 4
1-ii cemecTp
1 |Anroputmsl U uUxX Komnsrotep ¢on Helimana. Anroputmsl, ux
peanuzanust Ha OBM peanu3anys Ha COBPEMEHHBIX KOMIIBIOTEPAX.

IIpocreiiirie BBIYUCIUTENBHBIE aJTOPUTMBI.
CH0XHOCTb aIrOPUTMA, CXOJUMOCTD, aHAIIU3
pe3yabTaTOB pabOTHI AITOPUTMA.

2 |OCHOBHI sI3bIKa SA3pik C/C++ KaKk MHCTPYMEHT peaiu3aluu 1
nporpammupoBanus C  |aHanu3a paboThl aropuTMoB. OCHOBHBIE
KOHCTPYKIIMH U BO3MOYKHOCTH SI3BIKA.

3 |Peanuzanus npocreimux |Pa3BuTHe HABBIKOB peanu3aliiy, aHaIu3a 1
MaTeMaTHYECKUX MIPUEMOB ONTUMHU3ALNH AITOPUTMOB Ha IPUMEPE
aJITOPUTMOB IIPOCTEUIINX BBIYUCIUTEIbHBIX aJITOPUTMOB
(omeparuu ¢ BEKTOpaMH U MaTPHUIIAMH,
TaOynupoBaHue QyHKIMNA, TPOCTEHIIINE METOIBI
pelieHrs ypaBHEeHUH)

4 |[IpocTeiinirie METOAbI N3yueHne nmpocTenInX METOI0B COPTUPOBKHU
COPTHUPOBKH MaCCHBOB

2-ii cemecTp

1 |AnroputMmsbl anreOpbl 1 |[Ipocreiinue anropuT™sl anreOpsl U aHATN3a,
aHaJn3a BO3MOXHOCTH OIITUMHU3AIINU (peIJ_IeHI/IC
HEJMHEHHBIX ypaBHeHuH, pemenue CJIAY).

2 |Pemenwue 3amau B cpefe  |Peanuzanms aaroputMoB anreOpsl M aHAIIN3A,




EXCEL BEJICHHE JKypHaJIa TOCEIIAeMOCTH U YCTIEBAEMOCTH

3 |TekcTOBBIH penakTop [Tpumenenne LATEX mis opopmineHus
LATEX MaTeMaTHYeCKUX TeKCTOB. OCHOBHBIE

BO3MOXKHOCTH, IPUMEDBI.

4 |3amaum oOpabOTKH [Ipocreitmme 3agaun 00pabOTKU U300paKCHHIA.

M300paKeHUA
3-ii cemecTp

1 |AHanu3 ClIOKHOCTH ACHUMNOTOTUYECKAS CJI0KHOCTh aJITOPUTMA.
AITOPUTMOB. AJITOPUTMBI | X YALINH, JIYYITUN U CPETHUM CITydau.
COPTUPOBKHU C0KHOCTb aJITOPUTMOB COPTHPOBOK:

IIy3bIPbKOBOM, BEBIOOPOM, BCTaBKaMHU, ObICTPOH,
CIIMSIHUEM.

2 |OCHOBBI s13bIKa C++ kak pacmupenue C. OCHOBHbIE

nporpaMMmupoBanust C++ |CHHTaKCHUYECKHUEe KOHCTPYKIUH si3bika C++.
[a6monsl. Knacesl. CeplIKu.

3 |[Ipuemsl ontumuzaiuu  |MI3MepeHne BpeMeHH paboThl IPOrpaMMBbl.

[IpOorpaMm Crpykrypa namsatu. Kemi. Bzaumoneiictsue
Iporeccopa ¢ naMaATheio U kemeM. [Ipocteie
PEKOMEHAALNY 110 YBEIUYEHHIO OBICTPOIECHCTBHSL.
ba3oBbie nmpuMbI: pa3BOPOT LUHUKIIA, IMHEHHbBIE
IIPOXOJIbI 10 ONIEPATUBHOM MAMSITH.

4 |Beenenue B 00bekTHO-  |Kiacesl. HacnienoBanue. MHkancynsnus.
OPUEHTUPOBAHHOE [Honmumopdusm. IlpakTrueckoe npuMeHeHHE PU
IIPOrpaMMHUPOBAHKE pa3pabotke kozna. CuHrakcuueckue cpeacraa C++

noanepxkkun OOIL
4-ii cemecTp

1 (IIporpammupoBanue [Ipocreiimmne BEIMUCIUTENBHBIC 3a1a41
BBIYHCIIUTENBHBIX 33]a4 |MAaTeMaTH4YEeCKOrO aHAJIN3a: BBIYMCIICHNE
MaTeMaTH4eCKOIo MHTETpajioB, peUIEHHE CUCTEM HETMHEHHBIX
aHaJIn3a YPaBHEHNUH, HAX0KJIEHUE JKCTPEMYMOB.

2 |ANTOpUTMEI 3851241 Anroput™msel TuHeHON anredpel. CHCcTEMBI
JUHEWHOU anreOpbl JIIMHEWHBIX ypaBHeHul. Merton ["aycca.

WrepanroHHble METO/IBI, HA IPUMEPE METO 1A
Sxo6u. CriekTpanibHas 3a/1a4a. AJTOPUTM
BpalICHUM.

3 |DnemMeHTHI Krnaccuueckue Moienu: paJuoakTUBHBIN pacnaf,
MaTeMaTH4eCKOro pa3MHOXKEHHE OaKTepUi, «XUIHUK-KEPTBAY,
MOJEIUPOBaAHUS BOMHa /1ByX apmuil. [Ipumenenne OBM B

MIPOLIECCE MOJETUPOBAHMSL.

4 |YucneHHoOe pelieHne Meton Diinepa pemenus 3aaauu Kommn. Pemenne
g depeHInaIbHbIX OJ1Y nepBoro v Mpou3BOJIBHOTO MOPSIIKA.
YpaBHEHUH Pemenue cuctem OJ1Y. uddepenimansupie

YpaBHEHHUSI B YACTHBIX NMPOU3BOIHBIX. KoHEUHO-
Pa3HOCTHBIE METOBI.
2.3.2 3aHATHS CEMUHAPCKOI0 THIIA.
3aHATHS] CEMUHAPCKOTO TUIIA HE MPEAYCMOTPEHBI
2.3.3 JlaGopaTopHbIe 3aHSITHS.
Ne HaumenoBanue nabopaTopHbIX paboT Popvia

TEKYIIEro




KOHTPOJIA
1 3 4
1-ii cemecTp
1 |®opmaTHbIil BBOA-BBIBOJ JIP
2 |PenieHne HEMMHEMHOTO YpaBHEHUS METOAOM JICJICHUS OTPE3Ka MOIoJIaM JIP
3 |3amaum mJ1s1 OTHOMEPHBIX MaCCUBOB JIP
4 |[lepeOopHbIE ANTOPUTMbI PELIEHUS 11EJIOUNCIIEHHBIX YPAaBHEHUN JIP
5 |TaOynsamus GhyHKIMMA JIP
6 |3amaum [UIs1 IBYMEPHBIX MaCCUBOB JIP
7 |Haxoxaenne HanOOabIMX (HAMMEHBIINX ) 3JIEMEHTOB MAacCHBA JIP
8 |CrusiHue yropsI04eHHBIX MACCUBOB JIP
9 |YacTuuHas COpTUPOBKA MAaCCHBOB JIP
2-ii cemecTp
1 |Benenwme xxypHaya rmocemaemMocty u ycrnesaemoctr B cpene EXCEL JIP
2 |Pemenwne 3aga4u anreOpel u ananuza B cpeae EXCEL JIP
3 |[Ipocreiimme 3amaun 00pabOTKH H300pAKESHUI JIP
4 |Buzyanuzanus qByMepHBIX G YHKIUI JIP
5 |Iloctpoenue nuHMM ypOBHS ABYMEPHBIX (YHKIMM JIP
6 |Pemenne HenMHEHHOTO ypaBHEHUsI MeTo1aMi HproTOHA 1 ceKymmx JIP
7 |ITocTpoeHHEe HHTEPIIOIAIIMOHHOTO oJMHOMa B (hopme Jlarpanika JIP
8 |[Pemenne CJIAY npsiMpiMu MeTOIAMHU JIP
9 |Pemienne CJIAY uTepaliMOHHBIMUA METOaMH JIP
3-ii cemecTp
1 |MeTo/ 1l COPTMPOBKH C KBaJJPATHUHON CI0KHOCTBIO JIP
2 |beicTpble COPTUPOBKU JIP
3 |3ajaum Ha MpUMEHEeHHE Ma0JIOHOB JIP
4 |Pabota ¢ TekcTOM JIP
5 |CTpyKTypBI JIP
6 |CBsI3HBIE CIIUCKH JIP
7 |IIpuembl onTuMuU3aluu JIP
8 [Ileperpy3ka onepaTopoB JIP
9 |Knaccsl. JIP
4-ii cemecTp
1 |YncneHHOe HHTETPUPOBAHUE JIP
2 |CucTeMbl TMHEWHBIX YpaBHEHUH JIP
3 |Cucrembl HEJTMHEHHBIX YpaBHEHHH JIP
4 |HaxoxJeHue SKCTpeMyMOB JIP
5 |Meron Diinepa (ypaBHEHUS TIEPBOTO MOPSIJIKA) JIP
6 [Meron Ditnepa (cucTeMbl ypaBHEHHU) JIP
7 |Maremarndeckue MoJIeIu JIP
8 |YpaBuenue Jlamtaca JIP
9 |CmekTpanpHas 3a1a49a JIP

3amuTa nabopatopHoi padotsl (JIP), Beimonnenue kypcosoro npoekrta (KII), kypcoBoit
pabotsl (KP), pacuetHo-rpaduyeckoro 3amanus (PI'3), manmcanue pedeparta (P), scce (D),
koutokBuyM (K), rectupoBanue (T) u T.1.

2.3.4 llpuMepHasi TeMaTHKa KYPCOBBIX padoT (MP0EKTOB)
KypcoBble paboTsl HE TPETyCMOTPEHbI



2.4 llepeyeHb y4eOHO-METOAMYECKOT0 O0eceYeHUs AJIs1 CAMOCTOATEIbHONH padoThl
00y4aroIMUXCH M0 JUCHHUILIMHE (MOTYJII0)

[Tepeuensb yueOHO-METOUIECKOTO 00ECTICUCHUS TUCITUTUINHBI
Ne Bun CPC T10 BBITIOJTHEHUIO CAMOCTOSITEILHON paboThI

1 2 3

1 |IIpopabotka yuebHoro |JlutepaTypa u3 OCHOBHOTO M JOTIOJHUTEIHHOTO CIIUCKOB
(TEOpETHYECKOTO)
Marepuaia

2 |[ToaroroBka k Tekymemy|OOpa3ipl mporpaMm MO TeMaM JaOOpaTOpHBIX 3aHATHH B
KOHTPOJIIO AJIEKTPOHHOM BHJIE

VY4eOHO-MeTOINYECKHE MaTepuasbl JUIsl CaMOCTOSITENIbHOM pPabOThl 00ydaroIUXCs U3
YHCIIa MHBAIUIOB | JIMI C OTPaHMYCHHBIMU BO3MOXKHOCTSMHU 3/10poBbsi (OB3) mpenocrasistorcs
B (hopMax, aJaiTUPOBAHHBIX K OTPAHUYEHUSIM UX 3/JOPOBbS U BOCIIPUITHS HH(POpMALIUU:

JInst L ¢ HapyIICHUSIMH 3PSHUS:

— B (popMe 2IIEKTPOHHOTO TOKYMEHTA,

JIst I ¢ HapyIICHUSIMH CITyXa:

— B (hopMe 2IEKTPOHHOTO TOKYMEHTA.

JInst L ¢ HapyIISHUSIMH OTTIOPHO-/IBUTATEIILHOTO arIapara:

— B (popMe 2IIEKTPOHHOTO TOKYMEHTA,

JlaHHBII TIepeYeHb MOXET OBbITh KOHKPETU3UPOBAH B 3aBUCHMOCTH OT KOHTHHICHTA
o0yyJarouuxcs.

3. O0pa3oBaTe/ibHbIE€ TEXHOJIOTHH.

Jlexiuu, mabopaTopHble 3aHATUS, KOHTPOJIbHBIE Pa0OTHI, 3a4eT.

Pa30op mpakTuyeckux 3agady U MPUMEPOB, MOJEIMPOBAHUE CUTYallUd, NPUBOIAIMINX K
TEM WIU HMHBIM OIIMOKaM B MpOrpaMMe, BBIPAOOTKAa HABBIKOB BBISBICHUS M HWCIPABICHUS
omnboK B mponecce HarrcCaHus NporpaMmal. HOCTpOeHI/Ie TECTOBBIX TPUMEPOB JJId BBISABJICHUA
OIIMOOK B MporpamMme U cpaBHEHUsSI YHPEKTUBHOCTH PA3IUYHBIX ATOPUTMOB.

I[J'If[ JiL ¢ OrpaHU4YC€HHBIMH BO3MOKHOCTAMH 3O0POBbA MPEAYCMOTPEHA OpraHu3anuid
KOHCYJIBTAIMH ¢ UCMIOIb30BaHNEM DIIEKTPOHHON TOYTHI.

I/ICHO.TH>3yeMbIe HHTCPAKTUBHbLIC 06pa303aTeanble TEXHOJIOTHH .

CeMm | Bup 3ansatus Hcnonb3yeMble HHTEpaKTHBHBIE 00pa3oBaTeIbHbIE Kon-Bo
€CTp TEXHOJIOTHH 4acoB
Jlexuuonusle | [IpoGneMHas nexius: « BeraucinTenbHbIi 2
4 | 3aHsTUA SKCIEPUMEHT U €T0 POJIb»

[Ipo6nemuas nexkuus: «IIpumenenne 9BM B mporecce 6
MOJEIIMPOBAHHUSI»
[Ipobnemuas nekuus: «AJITOPUTMBI TMHEHHON 4
anreOpsD»
[Tpobnemuas nexmus: «MeToabl pereHus 4
HETIPEPBIBHBIX 33124

Hmoeo: 16

4. OueHo4YHbIE CPeACTBA IJIA TEKYHIEro KOHTPOJISI YCIIeBAeMOCTH M IPOMEKYTOUYHOM
arrecTaunu



@OH/I OLEHOYHBIX CPEICTB AMCHUIUIMHBI COCTOMT W3 CPEACTB TEKYIIETO KOHTPOJIA
BBITNIOJTHEHU S 33/1aHU Ta0OpaTOPHBIX PadOT, CPEICTB AJISl UTOMOBOM aTTeCTAlluU (3a4eTa).

Buabl caMmocTosiTeIbHOM PadoThI

06$I3aT€JIBHBIMI/I HpI/I I/ISY‘-IGHI/II/I JOUCIHUITIINHBI ABJIAKOTCA CJICI[YIOH_II/IC BUIbI
CaMOCTOSITEIbHON PabOTHI:

- pa3bop M CaMOCTOSITEIIbHOE HM3YUYEHHE TEOPETHUYECKOTO Marepuaia Mo KOHCIEKTaM
JIEKIMHA | 110 y4eOHBIM IMTOCOOUSAM U3 CIIMCKA UCTOYHUKOB JIMTEPATYPHI;

- MMOJITOTOBKA K 3a4eTy.

4.1. Mertoauyeckue YKa3aHUsl K CAMOCTOATEJIbHOMY M3YYEHUIO CTYAeHTaAMM
TEOPEeTHYECKOro MaTepuasa

Becy Teopermueckuil marepuan, HEOOXOAMMBIM Il CIayu 3a4yeTa, COJEPKUTCS B
yueOHBIX TOCOOMSIX U3 CIIHCKA OCHOBHOW JTUTEepaTyphl. B ciyuae 3arpyaHeHu, BOSHUKAIOUINX Y
CTYJIEHTOB B IIPOLIECCE CAMOCTOSITENBHOTO W3YyYEHHsI TEOPHH, IPENOAABATENb pPa3bICHIET
CJI0’KHBIE MOMEHTBI Ha KOHCYJIbTALIUSX.

4.2. MertoanuyecKkue YyKa3aHHsI K CAMOCTOSITEJbHON MOATOTOBKE CTYAEHTOB K
BbINOJIHEHHUIO 32/IaHUI 110 TeMaM NMPAKTUYeCKUX 3aHATHH

JInsi  BBITIOTHEHHUSI TPAKTHYECKOTO 3aJaHus HEoOXOoAMMO pa3o0paTh MaTepHan 110
COOTB@TCTBYIOHlef/'I TEMC HpaKTI/I'-ICCKOFO 3aHATHUS. HpI/I 3TOM I/ICHOJII)?;YIOTC?[ YKaBaHI/Iil, JAaHHBIC
MpernoiaBaTelieM B XOJC 3aHATHs, a TakKKe TEOPETHYECKUH Marepuan M3 CIMCKa OCHOBHOM
JII/ITepaTypI)I. ECJII/I CTYILCHT HC CMOT IIOHATH HpPIBGIIGHHLIfI B YKa?;aHHI)IX 3aJaYHHUKax MaTCpI/IaJI,
TO OH MOYKET MOJYYUTh KOHCYJIBTAIUIO MTPETogaBaTells.

4.3. MeroauyecKkue YyKa3aHUsi K CaMOCTOSITEJIbHOIi MOArOTOBKe CTYAE€HTOB K
BBINIOJIHEHHM IO JIA00PATOPHBIX PadoT

JlaGoparopHble pabOTHl BBHIMONHSIOTCS, KaK MPaBUJIO, B KOMIIBIOTEPHOM KJjacce.
OTI[GJ'II)HBIC pa6OTI)I MOT'YT BBIIIOJHATHECA B ayJUTOPHUU MTPHU HAJIMYUHN Y CTYJACHTOB IMOPTATUBHBIX
KOMITBIOTEPOB.

Ha naGopaTopHbIX 3aHATHSX M3Yy4alOTCS BOIPOCH MPAKTHUYECKOTO HCIOJIb30BAHUS
BO3MOXXHOCTEH KOMIBIOTEpA AJISl pelIeHHs ocTaBIeHHON 3aaauu. CTYIeHT AOKEeH MPaBUIBHO
BBHIOpAaTh HEOOXOAMMBIC CpEACTBA [UIl pEIICHUS 3aJaud, peHIuTh 3a1ady, MpPOBEPUTH
MPaBUJIBHOCTh TMOJY4YeHHOTO pemieHus. [lo OTAenbHBIM TeMaM CTyIOeHTaM Mopydaercs
BBICTYIIUTH C JOKJIaJJaMH Ha 3aHATHUAX.

Tunosble 3axaHus 115 J1a0OPaATOPHBIX PadoT:

3aganue Ne 1. [IpounTaTs U3 Qaiina nemnoe uncio. Eciu oHO KpaTHO HOMEpPY CTYJEHTA B
CIHCKE I'PYIIIbI, TO BRIBECTH B Paiii (haMuinio, UMsi 1 OTYECTBO CTYJIEHTa, B IPOTUBHOM CITydae
- 1Ty POXKJIECHUS.

3apanue Ne 2. MeTtoioM iesieHns OTpe3Ka IOIoJIaM, IPEABAPUTEIIBHO ONPEIesis
HayaJbHOE 3HAYCHHE KOHIIOB OTPEe3Ka, HAlTH C 3alaHHON TOYHOCTBIO XOTs OBl OJIUH HEHYJIEBON
KOPEHb YPaBHEHMS.

1. JlaHHBIE: TOYHOCTD, HAYAJILHOE 3HAYEHNE KOHIIOB OTPE3Ka - UNTaTh U3 Qaiina.

2. Pe3ynbTatr: 3HaueHue KOpHS, 3HaueHHE (PYHKIIMU B HAIEHHOM TOUKE U KOJIHMYECTBO
UTepaluii, TOHa0OUBIIMXCS JIUIsI OTHICKAHHSI KOPHS - BBIBECTH B (aili.

3ananme Ne 3.
1. HaliTu cyMMy Y€THBIX 3JIEMEHTOB MacCHBa.
2. HaiiTu cyMMy HEUETHBIX 3JIEMEHTOB MacCHUBa.



3. HaiiTu cymmy 371€MEHTOB MacCHBa, OKaHYMBAIOLIUXCA Ha 3.

3aganue Ne 4. Coznaiite (Excel-daiin) xypHan ydera mocemaeMoCcT! U yCIIeBaeMOCTH
Baiel yaeOHo# rpynmsl. BeimonmauTe B 3TOM *)ypHaie BCE crnenyromnue 3ananus:

1. 114 Ka)Kaoro CTyIeHTa OPraHu3yHTe aBTOMAaTHUYECKUM MOACUET KOJINYECTBA
MIPOITYCKOB (<<H>>).

2. ]l Kask0ro CTyI€HTa OPraHU3yHTEe aBTOMAaTUYECKUI MOJICUET KOJIMYECTBA CIAHHBIX
JOMAIITHUX 3aJaHui (<<+>> i <<->>),

3. I KaXKaoro CTyieHTa OpraHu3yiTe aBTOMaTHUECKHH ITOACUET KOJINYECTBA HE
CIOAHHBIX JOMAIIHUX 33/IaHUMN.

4. BeruucnuTe, aTTECTOBAH WJIM HE aTTECTOBAH OY/AET CTYyIEHT: KpUTepuil <<u/at>> - Tpu
<<->> ynu <<g>>,

5. BeIUMCIUTE CKOJIIBKO CTYJEHTOB IIOCETHIIO KAKIYIO IIapy.

6. Paccunraiite cpeantoro nocemaemocts nap OKH B Teuenuu cemectpa.

3aganue Ne 5. C 3a1aHHOI TOYHOCTBIO BBIUMCIUTD 3HauUeHue GyHkiuu B 10 Toukax u3
OO®. BblunciuTh NOTrPEeIHOCTh HAACHHBIX 3HAYEHUH, UCII0JIb3YS QYHKIUU OUOIMOTEKN
<math.h>.YTeHune naHHBIX OCYIIECTBIATH U3 (aiina. 3anuch HeoOX0UMOM HH(OPMALIUN
OCYIIECTBIISATH B (hai.

3ananue Ne 6.

1. IIpoBepuTh, CUMMETPHUYHA JIM MAaTPULIA OTHOCUTEIBHO TJIaBHOM TMaroHaju.

2. IlpoBepuTh, CAMMETpPHYHA JIM MAaTPULIA OTHOCUTEIHLHO TOOOYHOH THaroHaju.

3. IlpoBepuTh paBHAOTCS M CyMMBbI KBaJIpaTOB 3JIEMEHTOB MaTPHUIIbl HaJl U 110/1 IJIaBHOU
JMaroHaJblo.

UreHue JaHHBIX OCYLIECTBIATH U3 (aiina. 3anucs He0OXoAUMOI HHpopMalu (Harp.,
UCXOJHOU U MpeoOpa30BaHHONW MaTpPHUILIbI) OCYIIECTBIIATD B (haii.

3aganue Ne 7. Halitu cyMMy Tpex HauOOJbIINX 3JIEMEHTOB MacCUBa:

1. 3a 4 npoxona (Haiiis MUHUMANbHBIH, a 3aTeM 3 HauOOIBIIINX);

2. 3B 3 mpoxoza (0OTCOPTHPOBAB C IIOMOUIBIO ITy3IPFKOBOW COPTUPOBKH 3 HAMOOIIBIITHX
DIIEMEHTA);

3. 3a 1 mpoxon.

3aganue Ne 8. 3aanbl 1Ba OTHOTUITHO YIOPSIOYEHHBIX MacCHBa pa3Mepa m | n.
3amucath 3TH MaCCHUBBI B TAKUM k€ 00pa3oM yHOpsII0UE€HHBIN MAaCCHUB.

3anganmne Ne 9. Vicnionb3ys yka3aHHBIH B 3ajaHUM bmp-(haiis, BEITOIHUTE 00paboTKY
M300pakeHHS M BRIBECTH €T0 B BUJIe bmp-(aiina.

3aganmne Ne 10. Ha otpeske [a,b] ¢ 3a1aHHO# TOYHOCTHIO HANTH KOPEHb YpaBHEHUS
f(x)=0 MeTomaMu aeneHus: OTpe3Ka MomojaaM 1 OJHUM U3 IBYX CIIOCOOOB:

1. meTomom HproToHa,

2. METOJIOM CEKYIIUX.

BriBecTr KoIMUeCTBO UTEpAIIH, TOHATOOUBIIMXCS SIS IOCTHKEHUS 3aIaHHON
TOYHOCTH.

3apanue Ne 11. /Tns n=10 pemwuts CJIAY ¢ noMomibio 3a1aHHOro MeToaa. Urenue
JIAHHBIX OCYIIECTBIATh U3 ¢aiiia. BeiBecTH B (haiin 3HaUECHNE PEIICHHS U BEKTOPA HEBS3KH.

1. meronom l"aycca,

2. merogom ["aycca-Kopaana.



3aganmne Ne 12. Hanumute nporpamMmbl, peau3yroliye alropuTMbl COPTUPOBOK Bartero
BapHaHTa:

1. CoptupoBKa BCTaBKaMHU U IIy3bIPbKOBas,
2. CopTtupoBka BBIOOPOM M COPTUPOBKA BCTABKAMHU.
3. [Ty3bIpbKOBasi COPTUPOBKA U COPTUPOBKA BEIOOPOM

[IporpamMMBbl TOKHBI YMTATh BXOJIHBIE JaHHBIC U3 (haiiina «input.txty M 3aIUCHIBaTh
BBIXOIHBIC JAaHHBIC B (bal?m «out.txty».

3aganune Ne 13. Hanmummre nporpammsl, pealin3yroliye alroputMel Bamiero BapuanTa:

1. bricTpas copTupoBka (¢ BBIOOPOM pivot B KOHIIE MACCUBA),

2. Brictpast coptupoBka (¢ BEBIOOpOM pivot B CirydaifHIM 00pazom),

3. CopTupoBKa CIUsSHUEM («CBEPXY - BHU3, T.€. PEKYPCUBHBII alrOpuT™),

4. CoptupoBKa CIMSIHUEM, BApUAHT («CHU3Y - BBEPX», UTEPATUBHBIN aJIrOpUTM)

[IporpaMMBbl TOJKHBI YUTaTh BXOJHBIE JaHHBIC U3 (haiiia «input.txt» U 3amuchIBaTh
BBIXOJ/IHBIE IaHHBIC B (paii «out.txt.

Saganue Ne 14,
Hanwummre 1mraioHs! GyHKINY, peau3yolie alropuT™Mbl Baiero Bapuanra:

1. ITonck MUHMMYMa B MacCHUBE.
2. [Touck MmakcuMyMa B MacCHBe.
3. [Touck ayemeHTa B MacCUBE 110 3HAUYEHUIO.

[a6noHb! GYyHKIUN TOIKHBEL paboTaTh ¢ TIOOBIMU TUIAMH JJAHHBIX, KOTOPBIE
IMOAEPIKUBAIOT COOTBETCTBYIOIIHE OIIEPALIUH.

[IporecTupoBaTh pabOTy HAMMCAHHBIX MIA0JIOHOB (PYHKIIHIA, TPH STOM KCIIOJIb30BATh BCE
THUIIBI JaHHBIX: int, float, double.

[TporpaMMBbI TOJKHBI YUTaTh BXOJHBIE TaHHBIC U3 (haiiia «input.txt» U 3aMuchIBaTh
BBIXOJIHBIE TaHHBIE B (pailst «out.txty.

3aganue Ne 15. Bo BXxogHOM TeKcTOBOM (haiisie nmoacuuTaiTe:
KonngecTBo riacHbIX OYKB,
KonndecTBO COritacHBIX,
KonuuecTBo cioB,
KonnuecTBo 3arinaBHbIX OYKB,
YacToThl UCIOIB30BAHUS JUISI KaXKA0M OyKBBI andaBuTa,
HpOFpaMMLI JIOJIKHBI YUTATh BXOJIHBIE JaHHBIE U3 (aiina «input.txt» U 3amuchIBaTh
BBIXOJIHBIE JIaHHBIE B (paii «out.txty.

AR A

3ananue Ne 16. B daiine «journal.txt» xpanurcs nHGpopmarus 06 ycrieBaeéMOCTH TPYIIIIbI
no npeamery «OKHy. Tpebyercst HanrcaTh mporpaMmy, KOTOpas:

1. Brisener ®UO crynenToB, KOTOphIe ponycTiiin 6osee 10 3anaTuit
2. BriBeaute Bcro HHQOpMAIIHIO O CTYJEHTAX CAABIINX MEHEE 3 CEMECTPOBBIX
3. BeiBenuTe 151 KayK0T0 CTYIEHTa, KOJIMYECTBO CAAHHBIX CEMECTPOBBIX

[IporpamMBbl TOKHBI BEIXOIHEIE TaHHBIE B (DAl «out.txt». s xpaHeHus nadopmaiuu
pa3paboTaTh U UCHONIB30BaTh CTPYKTYpY Student, KOTOpasi COAEPKUT BCIO MHGOPMAITUIO O
cTyneHte u3 ¢aina «journal.txty.

3aganue Ne 17.

Hanwummire GyHKIMIO, KOTOpast AJ1s1 OJJHOCBSA3HOTO CITUCKA BBITIOJIHSIET ONEPAIUIO:

1. clear — ourcTKa COAEPKMMOTO CITUCKA C OCBOOOXKICHHUEM MTAMSITH

2. push_back — no6aBienue 3;meMeHTa B XBOCT CIIKCKA (T.€ Ha MO3HUIIHMIO 32 MOCIeIHUM
3JIEMEHTOM)

3. pop_back — ynanenue nmocneaHero sneMeHTa



[IpoTtectupyiite paboTy HAUCAHHBIX (YHKITUI.

[IporpamMMBbl TOKHBI YMTATh BXOJIHBIE JaHHBIC U3 (aiiia «input.txt» M 3aIUCHIBaTh
BBIXOIHBIC JIAHHEIC B (bal?m «out.txty.

[Iporpamma qo/KHA BEIBOAUTH COJIEPKMMOE CITMCKA/CITUCKOB 10 U TIOCJIC BBHITTOJTHCHUS

byHKINN.

3aganune Ne 18. Hanummre cTpyKTyphl, peali3yroine THIT JaHHBIX 171 Bamero

BapHaHTa:
1. PamnmonansHabIe yncna,
2. BekTopa (hukcupoBaHHOTO pa3mepa),
3. KomruiekcHsie ymncna.

[Teperpysure Te oneparopsl U3 Habopa: -, +,*,/, KOTOpbIE HUMEIOT CMBICIT JUIS THIIA
JaHHbIX Bamero Bapuanra.

[Iporectupyiite paboTy HalMCaHHBIX CTPYKTYD.

[TporpaMMBbI TOJDKHBI YU TaTh BXOJIHBIC TaHHBIC U3 (haiina «input.txt» W 3aMuChIBaTh
BBIXOJIHBIC TaHHBIC B (pails1 «out.txty.

HJ’IH MOJIYUCHUA 3auéTa CTYACHT MOOJDKCH BBIIIOJIHUTE W CHAATh HPCHOJaBaATCIIHO
MMOJIYYCHHBIC ITPAKTUYCCKHUEC CCMCCTPOBBIC 3a/IlaHM .

OneHouHBIE CpencTBA Ui HMHBAJIHIOB W JIMIl C OTPAHUYCHHBIMH BO3MOKHOCTSIMHU
3JI0POBBSI BEIOMPAIOTCS C YYETOM UX MHIUBHYyaIbHBIX CUXO()U3NUECKIX 0COOCHHOCTEH.

— NpU HEOOXOAMMOCTH WHBAJIWAAM M JIMIAM C OTPAaHUYECHHBIMH BO3MOXHOCTSIMHU
3JI0POBBSI ITPEJOCTABISIETCS JOMOTHUTEILHOE BPEMs ISl [TOJITOTOBKU OTBETA HA SK3aMEHE;

— TIpH TIPOBENICHUH TPOILIEAYPHI OIICHUBAHUS PE3yJIbTATOB 00yUSHHsI MHBAIMIOB H JIUIL C
OTPaHMYCHHBIMU BO3MOYKHOCTSIMH 310POBbS MTPEAYCMaTPUBACTCS MCIIOIb30BAHNE TEXHHUUYECKUX
CpeACTB, HEOOXOIMMBIX UM B CBSI3U C X WHAUBUIYATbHBIMUA OCOOCHHOCTSIMH;

— IIpU HEOOXOAUMOCTH AJIs1 00yHarOIUXCs ¢ OTPAHUYEHHBIMU BO3MOKHOCTSIMH 3/I0POBbS
U WHBAIWAOB TIPOIEAypa OICHUBAHUS pPE3YJIbTaTOB OOYYEHHS 10 JHCHUIUIMHE MOXKET
IPOBOJINTHCS B HECKOJIBKO ITATIOB.

[Iporienypa orneHMBaHUsI pe3yIbTaTOB OOYYCHHS WHBAIWAOB M JIUI] C OTpaHUYECHHBIMHU
BO3MOXKHOCTSIMH 370pPOBbSI IO JUCHUIUIMHE (MOIYJIO) TpeIyCMaTpHBaeT IPeIOCTaBICHUE
uHpopMalmu B (GopMax, aJaNTHPOBAHHBIX K OTrPAHHUYEHHSIM WX 3J0POBbS U BOCIPHSITHS
uHpOpMaLUu:

JUist T ¢ HApyIICHUSIMH 3PEHHS:

— B (hopMe 2IIEKTPOHHOTO JOKYMEHTA.

JInst an ¢ HapyIeHUs MM CITyXa:

— B (hopMe 2IIEKTPOHHOTO TOKYMEHTA.

JIi1st T ¢ HApyIIEHUSIMH OTIOPHO-JIBUTATEIBHOTO ammapara:

— B (hopMe 2IIEKTPOHHOTO TOKYMEHTA.

JlaHHBIIA TIepedeHbh MOXET OBITh KOHKPETH3HPOBAH B 3aBUCHMOCTH OT KOHTHHTEHTA
o0yJaromuxcs.

S. IlepeyeHb OCHOBHOH M JONMOJHHUTEJILHOW y4eOHOH JHTEpPaTypbl, HEOOXOAUMOI
JJIS OCBOCHM Sl JUCUMIIJIMHBI (MOXYJIsl).
5.1 OcHoBHas JiMTEpaTypa:

1. CoBpeMeHHBIE KOMIBIOTEPHBIE TEXHOJOTHH : yueOHoe nmocobue / P.I'. Xucmaros, P.I'.
Cadun, J.B. Tynues, H.®. TumepbaeB ; MunucrepctBo o0Opa3oBaHuss W Hayku Poccuwm,
@denepanbHOe  TOCYIAPCTBEHHOE OIOJUKETHOE 00pa3oBaTeNbHOE — YUPEXKICHHE BBICIIErO
npodeccuoHaIbHOTO  oOpa3oBaHusi  «Ka3aHCKWMU  HAllMOHAIBHBIA  HCCIEAOBATEIbCKUMN
TEeXHOJOrn4eckuil yHusepcutet». - Kazanp : M3marensctBo KHUTY, 2014. - 83 c. : cxem. -



bubnmorp. B kH. - ISBN 978-5-7882-1559-4 ; To xe [Dnekrponnsiii pecypc]. - URL:
http://biblioclub.ru/index.php?page=book&id=428016
2. OrueBa, M. B. IlporpammupoBanue Ha A3bIK€ Ct+: MPAKTHYECKUH Kypc : yueOHOe

nocobue st OakamaBpuara u crenuanuteta / M. B. OrueBa, E. B. Kyapuna. — M. :
WznatensctBo FOpaiit, 2018. — 335 ¢. — (Cepus : bakanasp u cnenmanuct). — ISBN 978-5-
534-05123-0. — URL: https://biblio-online.ru/book/7670D7EC-AC37-4675-8EAE-

DD671BC6D0E4/programmirovanie-na-yazyke-s-prakticheskiy-kurs

3. Kupnoc, B.H. Uudopmatuka II. OCHOBBI alropuTMH3aIIMK U MPOTPAMMHUPOBAHUS HA
s3pike C++ : yueOHO-MeToanueckoe nocodue / B.H. Kupnoc ; MunucrepcTBo 00pa3oBaHus U
Hayku Poccuiickoit ®enepamuu, Tomckuit ['ocymapctBenHsli  YHuBepcutrer Cucrem
VYupasnenus u Pangunosnekrponuku (TYCVYP). - Tomck : D1 Konrent, 2013. - 160 c. : ui.,tabdm.,
cxem. - ISBN 978-5-4332-0068-5 ; To ke [DOnektponnsii pecypc]. - URL:
http://biblioclub.ru/index.php?page=book&id=20865

5.2 JlonoiHUTEIbHASI JINTEPaTypa:

1. I'py3una, 2.0. KommelorepHbsle Hayku : ydeOHoe mocobme / D.0. I'py3una, M.P.

KopuyranoBa ; MunucrepctBo oOpa3zoBanuss u Hayku Poccuiickoit ~ ®enepanuu,
['ocynapcTBeHHOE 00pa30BaTENbHOE YUPEXKICHHE BBICHIETO MPOPECCHOHATHLHOIO 00pa30BaHMS
«KemepoBckuil  rocynapcTBeHHbI  yHMBepcuteT». -  KemepoBo @ KemepoBckuii

rocymapcTBeHHbIN yHHBepcuTeT, 2009. - U. 1. - 130 c. : Tabi., cxem. - ISBN 978-5-8353-0934-4 ;
To e [Dnexkrponnsiit pecype]. - URL: http://biblioclub.ru/index.php?page=book&id=232495

2. KommbrorepHble Haykd. JlepeBbs, omnepanuoHHbie cuctembl, cetd / U.d. Acraxosa,
N.K. Actanun, U.b. Kpeokko. - M.: ©U3MATIINUT, 2013. - 88 c.: 60x90 1/16. (o6n0xkka) ISBN
978-5-9221-1449-3, 500 sk3. — Pexxum mocrtyma: http://znanium.com/catalog/product/428176

3. Amapuna, 1.B. O0beKTHO-OpHEHTHPOBAHHOE IporpaMMupoBanue B C++: nekuuu u
ynpaxnenus / N.B. Amapuna. — M. : ['opstaas muans-Tenexom, 2012. — 320 c. — ISBN 978-5-
9912-7001-4. — [nexrponusiii pecype]. — URL: http://e.lanbook.com/book/5115 (06.04.2018).

4. Jleun, M.II. IlapannenbHoe mnporpamMMupoBaHue c wucrnosb3oBanueM OpenMP:
yuebHoe nocobue / M.IL. JleBun. — MHTepHer-YHuBepcuter MHpopmannonusix TexHosorui,
2008. - 120 c. ISBN 978-5-94774-857-4. — [Dnexrponnsni pecypc]. — URL:
http://biblioclub.ru/index.php?page=book red&id=233111 (09.04.2018).

5. Okynos, C.M. lunamuueckoe nporpammupoBanue / C.M. Okymnos, O.A. [lectoB. — M.
: WsnatensctBo "JlaGopatopust 3Hammit", 2015. — 299 c. — ISBN 978-5-9963-2572-6. —
[DnexTponnsii pecypc]. — URL: http://e.lanbook.com/book/66114 (06.04.2018).

21.]'[51 OCBOCHUA JUCHUIIIIMHBI MHBAJIUJAAMHU U JIMDAMH C OTPaHUYCHHBIMU BO3MOXKHOCTAMUA
3A0POBbA UMCIOTCA U3AaHHWA B JICKTPOHHOM BUIC B 3JICKTpOHHO-6I/I6JII/IOTC‘-IHLIX CHUCTCMAX.

6. Meroauyeckue yKa3zaHuUsl JIsi OOYYAIOIIMXCSI MO OCBOEHHIO JIVCHHUIIMHBI
(MmomyJis).

[To xypcy mpeaycMOTpeHO MpOBEACHUE JICKIIMOHHBIX 3aHSITHH, Ha KOTOPBIX JACTCS
OCHOBHOM TEOPETUUYECKHI MaTepuai, paccCMaTPUBAIOTCS OCHOBHBIE MPUEMBI PEIICHUS 3a7ad U
peIIaroTCs MPUMEPHI MPAKTHUECKUX 3a/1a4.

Ha naGopaTopHbIX 3aHSTHUSX CTYICHTBHI, pelias CEMECTPOBBIC 3a/laHus, MPHOOPETaoT
MPaKTUYECKHE HABBIKA MPUMEHEHHUS KOMIBIOTEPHBIX TEXHOJOTHMA, HAMWCAHWUS W OTIAJKU
porpamm, IpOrpaMMHON peaanu3aiuu alropuTMOB.

BaxneiimuM sTanmoM Kypca SIBISIETCA CaMOCTOSATENbHas paboTa IO JUCIHUIUIMHE
«OCHOBBI KOMITBPIOTEPHBIX HAyK», BO BpeMs KOTOPOW CTYACHTHI OCYIIECTBISIOT MPOPadOTKY
HEO0OXO0UMOTr0 MaTepHalla, UCIOJIb3Ys JUTEPaTypy U3 OCHOBHOTO U JIOTIOJIHUTEIBHOIO CIIUCKOB,
TOTOBSITCS K TEKYILIEMY KOHTPOJIIO, U3ydasi MpUMEpPHI 3a7a4, PACCMOTPEHHBIX Ha JEKUUSIX U HA


http://biblioclub.ru/index.php?page=book&id=428016
https://biblio-online.ru/book/7670D7EC-AC37-4675-8EAE-DD671BC6D0E4/programmirovanie-na-yazyke-s-prakticheskiy-kurs
https://biblio-online.ru/book/7670D7EC-AC37-4675-8EAE-DD671BC6D0E4/programmirovanie-na-yazyke-s-prakticheskiy-kurs
http://biblioclub.ru/index.php?page=book&id=20865
http://biblioclub.ru/index.php?page=book&id=232495
http://znanium.com/catalog/product/428176
http://e.lanbook.com/book/5115
http://biblioclub.ru/index.php?page=book_red&id=233111
http://e.lanbook.com/book/66114

NPAaKTUYECKUX 3aHATHSX, U 00paslibl MPOrpaMM IO TeMaM J1abOopaTOPHBIX 3aHATUN (BBIIAIOTCS
CTYJCHTaM B DJICKTPOHHOM BH/IE).

B ocBoeHMM IMCUHUIUIMHBI MHBAIUAAMM U JIMLAMH C OTPAaHUYCHHBIMU BO3MOXXHOCTSMHU
30POBbsl OOJIBIIOE 3HAYCHHE MMEET WHIMBHUIyalbHas ydeOHass paboTa (KOHCYNIbTAllMU) —
JIOTIOJIHUTEIbHOE pa3bsiCHEHNE Y4eOHOro MaTepuara.

WupuBuayanbHble KOHCYJNBTAllMM IO MPEAMETY SBISIOTCS BAXHBIM  (aKTOPOM,
CHOCOOCTBYIOUIMM MHAMBUYAIN3alUN OOYYEHUS U YCTAHOBJIEHUIO BOCIIUTATEIBHOTO KOHTAKTA
MEXIy IMpernojaBaTeieM W OO0y4aomUMCS HHBAJIMIOM WM JIMIOM C OrpaHUYEeHHBIMHU
BO3MOYKHOCTSIMU 3/10POBBbSI.

7. llepevyenbr HHPOPMALTUOHHBIX TEXHOJIOTHI, MCMOJIb3YeMbIX NMPH OCYIIECTBICHUH
00pa30BaTeIbHOI0 Mpolecca Mo JUCHUIINHE (MOYJII0).
7.1 IlepeyeHb HHPOPMATMOHHBIX TEXHOJIOTHIA.

OcBoenne kypca «OCHOBBI KOMIIBIOTEPHBIX HAyK» MPEANojaraeT TeOpPEeTUYECKOe
HN3YUCHUC KOMITBIOTCPHBIX TEXHOJIOTUH n IMPOBCACHUC MPAKTUYCCKUX 3aHSATUN C
UCIIOJIb30BAaHUEM KOMIIBIOTEPA.

7.2 IlepeyeHb HEOOXOAMMOTO MPOTPAMMHOI0 00eCeYeHHsl.

"Microsoft Office"

8. MarepuanbHo-TexHnueckasi 0a3a, HeoOXoauMasi Ui  OCYUIeCTBJIEHHUS
00pa3oBaTe/ILHOIO NMPoIecca Mo JUCHUILINHE (MOTYJIIO)

MaTepI/IaJ'ILHO'TeXHI/ILIeCKOe obOecrieueHue JUCIHHUITIINHBI

No Bun pa6or
(MOyJIs1) M OCHAIIEHHOCTD

1. JlexiimoHHbIE 3aHATHSL | JIGKIIMOHHAS ayTUTOPUS, CIIEIIHAIIBHO 000PYyI0BaHHAS
MYJIbTUMEIUHHBIMU JEMOHCTPALIMOHHBIMHU KOMILIEKCaAMH,
yueOHOM MeOelbIo

2. JIaGopaTopHble [Tomernienue Juist MpOBEACHUS TaOOPATOPHBIX 3aHATUN
3aHATHS OCHAILIEHHOE y4eOHOU MeOenblo, ePCOHANIbHBIMU
KOMIIBIOTEPAMH € JOCTYINOM K ceTH "HHTepHeT" n
o0ecreyeHneM 10CTyIa B AEKTPOHHYIO0 HH(POPMALIUOHHO-
00pa30BaTeNIbHYIO CpPEy OPraHU3aLUU

3. I'pynmoBsie [Tomenienue 1715 MPOBEACHUSI TPYNIOBBIX (MHIUBUAYATbHbIX )
(MHAMBUAYATIBHBIC) KOHCYJIbTaIMi, ydeOHOU MeOenblo, OCHAILICHHOE
KOHCYJIbTAIlUN MPE3EHTAIIMOHHON TeXHUKOU (TIPOEKTOp, 3KpaH, HOYTOYK) U

COOTBETCTBYIOIIUM ITPOrPaMMHBIM 00ecIIedeHuEM

4. Texkymuii KOHTPOJIb, [Tomenienune niis MpoBEACHUS TEKYIIEH U POMEKYTOUHOU
IIPOMEXKYTOUHAS aTTeCTallluy, OCHAIlEHHOEe Y4eOHOI MeOelblo, NepCOHATbHBIMU
aTTecTalnus KOMITBIOTEPAMHU C TOCTYNOM K ceTH "MHTepHeT" n

o0ecrieyeHreM JI0CTyMa B AJIEKTPOHHYIO0 HH(POPMAIIMOHHO-
00pa3oBaTeNbHYIO Cpely OpraHu3aluu

5. CamocrosTenbHas Kabuner as caMmocTosITeIbHOM paboThl, OCHAIIICHHBIH
paboTta KOMIBIOTEPHON TEXHUKOU C BO3MOKHOCTBIO MOJKIFOYEHUS K
cetu «HTEpHET», MPOrPaMMON 3KPAHHOI'O YBEIUYCHUS U
00ecIreueHHbBIN JOCTYIIOM B 3JICKTPOHHYIO HH(POPMAITMOHHO-
00pa30BaTeNbHYIO CPEely YHUBEPCUTETA







