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1 ]_le.l'llfl H 3aJa4Y1 0CBOCHUA JUCHHUITIMHBbI

Heas - popMupoBanue npodeccuoHaNbHBIX HaBBIKOB M 3aKpEIICHHE 3HAHUN U YMEHUH IO MCIIOJb-
30BaHMIO JMHAMHUYECKUX CTPYKTYp AAHHBIX, (YHIAMEHTAIbHBIX aJITOPUTMOB IOMCKA U COPTUPOBKH MH(DOP-
Maluy IpY IPOEKTUPOBAHUY U PEATU3ALUU CIIOKHBIX TPOrPAMMHBIX CUCTEM.

3agaun:

— HM3YUYCHHUC OpraHu3aliui JUHAMHUYCCKUX CTPYKTYP HAHHBIX, TAKUX KakK OHHOHaHpaBHeHHBﬁiCHHCOK,CTCK,

o4epenp, IeK, UKITMIECKUi U ABYHAIIPABICHHBIN CIIICKH, JPEBOBUIHBIX CTPYKTYP IaHHBIX;

— HM3Y4YCHHE MPUHIUIIOB pabOThl PEKYPCUBHBIX (YHKIINH;
— TIporpaMMHas peann3anus Ha si3pike C++ OMHApHBIX JePEBHEB MONCKA, COATAHCHPOBAHHBIX U ONTHMAIBHBIX

JIePCBbEB;

— HW3y4YeHHE U CPAaBHUTENBHBIA aHAIN3 METOIOB COPTHPOBKH BO BHYTPEHHEH MaMsITH;
— TIPOTrpaMMHPOBAHHE METOOB MTONCKA, OCHOBAHHBIX HAa XEIINPOBAHUM;
— W3y4YeHHe METOJOB BHEIIHEH COPTHUPOBKU JAHHBIX W MOWCKA BO BHEIIHEW MaMSTH C UCIOIb30BaHHEM B-

ACPCBLCB.

2 MecTo TMCHMILUIMHBI B CTPYKTYpe 00pa3oBaTeibHOM NporpaMMsl

JlMcuuIuimHa OTHOCHTCS K 00s3aTelIbHBIM JUCUUIUIMHAM (MOZYJISIM) BapuaTHBHON 4actu Onoka /|

«JIMCUUIUIHBL (MOTYJIH )»

[IpepexBusutsl qucturunbl: 51./].5.17 [Ipoepammuposanue, b1./1.5.18 Bsedenue 6 cneyuanbHocmo

ITocTpekBU3UTHI

IUCUUILIAHDL:

b1.J[.B.13 Memponozcus npoepammHozo obecnevenus

3 TpeOoBaHus K pe3yabTaTam 00y4eHHs 110 JUCHHUILINHE

b1.J[.B.5 ObvexmHo-opueHmuposarnHoe

npozcpammuposanue,

[Tpouecc u3yueHus: AMCUUILIIMHBI HANIpaBiieH Ha GOPMHUPOBAHHUE CIAEAYIOLUIUX PE3YIHTATOB O0yUEHUS

Kox u HaumenoBanue

Kon n HanMeHoBaHME MHIUKATOPA JOCTHXKECHHS

[Inanupyembie
pe3yNIbTaThl 00YYCHHUS
10 JMCUUIUINHE,

pa3pabarbIBaTh TpeOOBAHUS U
HPOEKTUPOBATH MIPOrPAMMHOE
obecrieueHue
aBTOMATU3UPOBAHHBIX CHCTEM,
OCBaMBaTh M MPUMEHSATH B
NPaKTHYECKOH JIESITeTbHOCTH
pa3lIn4HbIC TEXHOJIOTHH
HPOTPaMMHPOBAHUS M CPE/IBI
pa3paboTKu mporpamMm

MH()OPMAIIMOHHBIX CTPYKTYP Ha S3BIKAX
MIPOTrpaMMHUPOBAHUS BEICOKOTO YPOBHS U
IropUTMa MOUCKA U COPTUPOBKU JAHHBIX
[TK*-1-B-2 IIpeacraBiaseT TUIOBbIE
nH()OPMALIMOHHBIC CTPYKTYPHI Ha SI3BIKAX
MIPOTrpaMMHUPOBAHUS BEICOKOTO YPOBHS U
MporpaMMHUpyeT 0a30BbIE ATOPUTMBI TIOUCKA U
COPTHUPOBKH JTAHHBIX

IIK*-1-B-3 3HaeT OCHOBHbLIE HOHSITHS ¥ METOBI
TEOPUH MHOXKECTB rpad)oB U MEPEKII0UaTETHHBIX
byHKIMI

[TK*-1-B-4 ITpuMeHsieT anropuT™Mbl JUCKPETHON
MaTeMaTUKU JJI1 pelIeHUs 3a/1a4 MPOeTUPOBAHUS
MIPOrpaMMHOTO 00eCTIeueHUs
aBTOMATU3HPOBAHHBIX CUTCEM

[IK*-1-B-5 3HaeT 0CHOBBI TEXHOJIOTHH O0BEKTHO-
OPUEHTUPOBAHHOT'O MTPOTPaMMHUPOBAHUS

(hopMUPYEMBIX KOMIIETCHIIHIA KOMIICTCHIUU XapaKTepU3YIOLIUe
aTanbl OPMUPOBAHUS
KOMIICTECHITHM
IIK*-1 Crocoben [IK*-1-B-1 3HaeT cnocoObl onucaHus 3HaTh:

- METOAUKH IIOUCKA,
cbopa u 00pabOTKHU UH-
dbopmaruu, METO/1 CH-
CTEMHOIO aHaJIU3a

- (popmaIbHBIE METO/BI,
TEXHOJIOTHH U
WHCTPYMEHTBI
pa3paboTku
MPOrPaMMHOTO
o0ecrieueHus;
KOHIICIIIIMH 1
CTpaTeruu
MPOEKTUPOBAHUS U
KOHCTPYHUPOBAHMS
MPOrPaMMHOTO
obecneyeHus

YMeTh:

YMeTh:




Kox u HaumenoBanue
(hopMHUpPYEeMBIX KOMIIETEHITUH

KOI[ U HAMMCHOBAHUC MHAUKATOPA JOCTUIKCHUSA
KOMIICTCHIIU

[Inanupyemsie
pe3yabTaThl 00yUYeHUS
10 JMCLUIUINHE,
XapaKTepU3yIoLe
sTanbl GopMUPOBAHUS
KOMIIETEHIN I

[1IK*-1-B-7 3HaeT OCHOBHBIE IIOJIOKEHUS TEOPUHU
(bopMabHBIX SI3bIKOB M TPAMMATHUK, METO/IbI
CUHTAKCUYECKOT0 aHAIM3a U TIepeBoa IS
KJIacCOB (pOpMaIbHBIX TPaMMaTHK

[TK*-1-B-8 YMeer npuMeHsATh popMaIbHbIE
CHOCOOBbI 3aJaHHsI CHHTAKCHCa M CEMaHTUKH
SI3BIKOB MPOTPAMMHUPOBAHHUS

[1K*-1-B-9 Biageer 0a30BBIMH METOIAMHU U
QITOPUTMAMHU JIEKCUYECKOTO ¥ CHHTAKCUYECKOTO
aHaJIM3a JUIsl KI1accoB (pOpMaNIbHBIX FPaMMaTHUK
[TIK*-1-B-10 3HaeT MeTObI U CpelICTBA
NapajyuieIbHOTO MPOrPaMMHUPOBAHUS
BBIYHUCIUTEIBHBIX IPOIECCOB U IPUMEHST UX IS
pa3pabOTKH MPOTrpaMMHOTO 00eCTIeueHUs
ABTOMATHU3HPOBAHHBIX CHCTEM

[1K*-1-B-11 3naer TexHonoruu Beo-
MIPOrPaMMHUPOBAHUS U IPUMEHSIT UX JIJIS
pa3pabOTKH BEO-TIPHIIOKEHUH

[TK*-1-B-12 3HaeT uncieHHbIE METOIbI PEILICHUS
TUIOBBIX 33714 BBIUMCIUTEIbHON MaTeMaTHKU
[1IK*-1-B-13 IIpuMeHsieT HHCTPYMEHTAJIbHbIE
CpeacTBa pa3pabOTKH MPOTrPAMMHOTO
o0ecriedeHus Py pealin3aliy aJrOpUTMOB
pelIeHNs TUMIOBBIX MAaTEMAaTHUYECKHX 3a]1a4
YHCIIEHHBIMA METOIaMHU

[TK*-1-B-14 3HaeT OCHOBBI NOCTPOCHUS CAUTOB U
MPUMEHSIET TEXHOJIOTHH BEO-TIPOrpaMMUPOBAHUS
JUTs pa3pabOTKH MPOTPAMMHOTO 00ECTICUCHHSI
Be0-CEpPBUCOB

[IK*-1-B-15 3HaeT 0CHOBBI MaTEMaTUYECKON
JIOTUKH JUIS pellIeHus 3a/1a4 IPOETUPOBAHUS
MPOrPaMMHOTO OOeCTIeUeHus
aBTOMATHU3HPOBAHHBIX CHCTEM C IPUMEHEHUEM
JIOTUYECKOTO MPOTPAMMHUPOBAHUS

[TK*-1-B-16 [IpuMeHsieT H”HCTpyMEHTapHUil Cpe bl
JIOTUYECKOTO MPOTPAMMUPOBAHHUS IS pa3padOTKU
MPOrpaMMHOTO 00ecTIeueHUs
ABTOMATHU3HPOBAHHBIX CHCTEM

[TK*-1-B-17 3HaeT 0OCHOBBI MPOEKTUPOBAHUS
WH(OPMAIIMOHHOTO U TPOTPAMMHOTO
o0ecrnieueHrs aBTOMaTU3UPOBAHHBIX CUCTEM
[1K*-1-B-18 ®opmynupyeT TpeOoBaHUN U
MPOEKTUPYET KOMIOHEHThI UHPOPMAIIIOHHOTT U
MPOrPaMMHOTO OOecTIeUeHusI
aBTOMATHU3HPOBAHHBIX CHCTEM C IPUMEHEHUEM
COBpPEMEHHBIX TEXHOJIOTUN U Cpel] pa3padoTKu
[TK*-1-B-19 3naeT ocHOBBI pa3paboTKu
MPOrPaMMHOTO OOeCTIeUeHusI
aBTOMATHU3HPOBAHHBIX CHCTEM C MCIIOIb30BaHUEM
CPEJICTB aBTOMATU3AIMH TPOSKTUPOBAHHUSI

- MPUMEHSITh METOIUKU
MOMCKa, coopa,
00paboTku
nHpopmanuu,
CHUCTEMHBIN ITOAXO
JUTSL pEIICHUS
ITOCTABJICHHBIX 3a7a4 1
OCYIIECTBIISTh
KPUTUYECKUM aHAJIU3 U
CUHTE3 HH(POPMAIIHH,
IIOJIyYEHHOU U3
aKTyaJbHBIX
POCCHUICKHX U
3apyOeIKHBIX
HCTOYHHUKOB

- KOHCTPYHUPOBATh
POrpaMMHOE
oOecrieuenue,
pa3pabaTbIBaTh
OCHOBHEIE
MPOrpaMMHEIE
JIOKYMEHTBI, padoTaTh
C COBpEMEHHBIMU
CHCTEMaMHU
POrPaMMHUPOBAHHUS
Baanersn:

- METOZaMU ITOUCKA,
cbopa u 00paboTKH,
KPUTHYECKOTO aHaIn3a
U CHHTE3a
nHpopmanuu,
METOIUKOM
CHCTEMHOT0 MOAX01a
JUTSL PEIICHUS
MOCTaBJICHHBIX 3a1a4

- METO/IaMH KOHCTPYH-
pOBaHUS MPOTPAMM-
HOT'0 00ECIICUCHHS U
MIPOCKTUPOBAHUS YEIIO-
BEKO-MAIIUHHOTO UH-
Tepdetica; HaBbIKaMU
pa3paboOTKU U OTIAJKH
MporpamMM Ha aJrOpHT-
MHUYECKHUX SI3BIKAX MPO-
rPaMMHUPOBAHHS




[Inanupyemsie
pe3yabTaThl 00yUYeHUS
10 JMCLUIUINHE,
XapaKTepu3yoIue
sTanbl GopMUPOBAHUS

Kox u HaumenoBanue
(hopMHUpPYEeMBIX KOMIIETEHITUH

KOI[ U HAMMCHOBAHUC MHAUKATOPA JOCTUIKCHUSA
KOMIICTCHIIU

KOMIIETEHIN I

[1IK*-1-B-20 [IpuMeHsieT TEXHOIOT MU
aBTOMTHU3UPOBAHHOTO NMPOESKTHUPOBAHUS MPU
pa3paboTKe IporpaMMHOT0 00eCTIeUYeHUS
aBTOMATHU3HPOBAHHBIX CHCTEM

4 CTpyKTypa U coiepKaHMe TN CHUTITIHHBI

4.1 CTpyKkTypa IMCUMILTHHBI

OO01mast TpyJ0€MKOCTh JUCIUILINHBI COCTABISAET 5 3a4eTHBIX equHuI] (180 akageMHuecKux 9acoB).

TpynoeMKoCTb,
Bun paGotsr aKaJeMHYECKHX 4acoB
3 cemecTp 4 cemectp BCEr0
O01as Tpya10€éMKOCTh 36 144 180
KonraktHas padora: 15,5 15,25 30,75
Jlexmuu (JI) 6 6 12
JlabopaTtopusie padoTs (JIP) 8 8 16
Koncynpranuu 1 1
NunuBunyansHas paboTa 1 MHHOBAIMOHHBIE (POPMBI YUEOHBIX 1 1
3aHATUN
[TpomexxyTouHast arTecTamus (3a4eT, SK3aMEH) 0,5 0,25 0,75
CamocrosiTesibHasA padora: 20,5 128,75 149,25
- gbinoaneHue Kypcosotl pabomul (KP); 14 14
- 8bINOIHEHUE UHOUBUODYATLHO20 MBOPUECK020 3A0AHUS 40 40
(UT3);
- camonodeomogka (npopabomxa u nogmopemue 4 40 44
JIeKYUOHHO20 MAMEpPUand u Mamepuana y4eOHuKo8 u yueonvlx
nocoouii;
- 10020MOBKA K 1AO0PAMOPHBLIM 3AHAMUSIM, 2 40 42
- 10020MOBKA K PYOEIHCHOMY KOHMPOTIO U M.1N. ) 0,5 875 9,25
Buja utoroBoro KoHTpoJIsi (3a4eT, IK3aMeH, aud. 3au4. 3K3aMeH
au¢depeHIPOBAHHBIN 3a4eT)
Paznensl nUCUIIIMHGL, U3y4aeMble B 3 ceMecTpe
KonunuecTBo yacoB
Ne HaumenoBanue pa3zaenon ayAutoprad BHEay/.
pazgena BCETO abora
T 113 | Jip pabora
1 JlnHamMu4eckue CTPYKTYpPhI JaHHBIX B 12 2 4 6
QITOPUTMHUYECKOM si3bIKe CH++
2 JpeBOBHIHBIE CTPYKTYPbI JAHHBIX. 12 2 2 8
3 MeToapl mOMCKa B OCHOBHOU ITaMSITH. 12 2 2 8
HUroro: 36 6 8 22




Paznensl nucnuIivHbl, n3ydyaemsie B 4 cemecTpe

KosnuecTBo yacoB
Ne HaumeHnoBanue pa3aenon ayAuTopHas BHEAY/.
pasnena BCErO abora aGora
A |mfue| P

4 MeTo1bl COPTUPOBOK B OCHOBHOM MaMSITH. 68 4 4 60

5 [Touck 1 cOpTHPOBKA TAHHBIX BO BHEITHEH AMSTH. 76 2 4 70

HWroro: 144 6 8 130

Bcero: 180 12 16 152

4.2 Coneprxxanue pa3aejioB JUCHUNIHHBI

1. InnaMmnyeckue CTPYKTYPbl JAHHBIX B AJITOPUTMHYECKOM si3bIKke C++

Hepapxus knaccoB BBoAa- BBoja B C++. @opMaTupoBaHue BBIXOIHOTO MOTOKA, MAaHUITYJISITOPEL. PaboTa ¢
¢aitnoBbeiMu motokaMu B C++. [ToHATHS TUNIU3alUMU U CTPYKTYPBI JaHHBIX. YKa3aTelld U TMHAMUYecKas ma-
MaATh. Kiaccudukaruss TuHAMAYECKUX CTPYKTYp JaHHBIX. JIMHEWHBIN OJHOHAIpaBiIeHHBIN crucok. [Ipo-
rpaMMHasl peajau3alys onepanui HaJl JTMHAMUYeCKUM ciuckoM. Orpezenenne u onucanue creka. Onepanumn
Haj crekoM. [Ipumepsl mpuMeHeHus cTeKa: aHaJIu3aTop CKOOOK, MOCT(UKCHAs 3aluch BbIpaxeHui. MeTos
cTeka ¢ npuopureramu. Ouepeny, AByHANPABICHHbIE CIUCKH, JeKH. [IporpammHas peannsanus OCHOBHBIX
ornepauuil HaJl TMHAMUYECKHUMHU CTPYKTYpaMu. PeKypcuBHbBIE alropuTMbl 00paboTKH MH(OPMAIIH.

2. /lpeBOBH/IHbIE CTPYKTYPbI JaAHHBIX.

PexypcuBnbie ¢pyHkimu. [IpuHIMIBI OpraHu3anuy peKypcUBHbIX (YHKIMN U PEKYPCUBHBIX aJlTOPUTMOB 00-
paboTkH NaHHBIX. J[epeBO Kak CTPYKTypa JaHHBIX, OCHOBHbIE onpeaeneHus. OpraHu3anus U UCIOJIb30BaHHe
OuHapHBIX JepeBbeB nmoucka. Coanancupoanubsie ABJI- nepeBbs. OnTUManbHbIE JepEBbSI.

3. MeTroabl NoOMCKAa B OCHOBHOM IMaMsITH.

Knaccugukanus MeTo10B MOMCKa B OCHOBHOM MaMATH. AJTOPUTMBI ITOMCKAa B OCHOBHOW NaMsITH. buHapHbIi
U UHTEPHOJSLMOHHBIN TNOUCK. Ilonck Ha ocHOBe xemmpoBaHus. PaspemieHue KOUIM3UN XEIIMPOBAHUS.
Onenka 3¢ (HeKTUBHOCTH METO/I0B TTOHCKA.

4. Metoabl COPTHPOBOK B OCHOBHOM IaMSATH.

Metoa COPTUPOBKH MAaCCUBOB: METOJl «ITy3bIPHbKOBOI» COPTUPOBKH, IIEHKEpHAs COPTUPOBKA, METOJ] MIPO-
CTBIX BCTaBok, MeTo] lllemna, MeTon BeIOOpa, MUpaMualibHas COPTUPOBKA, COPTUPOBKA MOACYETOM, 010Y-
Hasi COPTUPOBKA, ObICTpast copTupoBka Xoapa. OneHouHble GyHKIIUHA METOIOB, CPAaBHUTENbHbIN aHAIH3.

S. Ilouck U COPTHPOBKA TAHHBIX BO BHELIHEH MAMSITH.

Meroasl BHEIIHEN COPTUPOBKM JAHHBIX, OCHOBaHHBIE HA METOJOJIOTHUH CIUSHHUS: MPOCTOE CIUSHUE, €CTe-
CTBEHHOE CIUSIHUE, OTHO(a3Hasi COPTUPOBKA CIMSIHUEM, MHOTO(a3Hasi COPTUPOBKa. BHYTpeHHsIsI COpTUPOBKa
C BHEIIHUM ciusiHueM. [lonck BO BHEIIHEHW maMmsaTH Ha ocHOBe B- nmepeBbeB. [IpuHuunsl opranuzanuu B-
nepeBbeB. PasHOBUAHOCTH IPEBOBUIHBIX CTPYKTYP BO BHELIHEH NAMSTH.

4.3 JladopaTopHbie padoThl

No JIP Ne HanmMenoBanue 1abopaTopHbIX paboT Kor-50
pasnuena JacoB

1-2 1 Jlnnamuueckue MmaccuBbl B C++ 2
3-4 1 O6paboTtka daitioB B C++ 1
5 1 VYka3zarelIbHbBIN TUI TaHHBIX. 1
6-7 1 JlnHAMUYECKUH CITHCOK. 1
8 1 Hcnonp30BaHue cTeka. 1
9-10 1 Jpyrue Buabl CIUCKOB: O4epe/ib, IUKINYECKUN CIIUCOK,. 1




11-12 1 Jpyrue Bubl CIMCKOB: JBYHAIIPABICHHBIN CIIMCOK, IEK 1
13-14 2 PexypcuBHbIe QyHKITMN. BUHAPHBIN MOKCK. 2
15 2 bunapuble 1epeBbs TOUCKA. 2
16 3 ITonck Ha OCHOBE XEITUPOBAHUSI. 2
17 3 Paszpenienne KOJIM3Hui XEIMPOBAHMSL. 2
Hroro: 16

4.5 KypcoBas pat6ora (3 cemecTp)

[IpumepHas TemaTHKa KypCOBBIX IIPOEKTOB:

WX A WD =

15.
ITOKCKA.
16.
17.
mabJIoHa.
18.

[Torck Ha OCHOBE XENIMPOBAHUS C Pa3pelICHUEM KOJUTM3HI METO/IOM IIETOYCK.

[Torck Ha OCHOBE XEMIMPOBAHKS METOJOM CBEPTKH C pa3pelieHneM KOJLTU3UH.

Peanm3anus moucka cCTpOKOBOTO 3HAYCHHUSI HA OCHOBE XEIIMPOBAHUS C Pa3peIIeHUeM KOJLTU3UH.
Ta6J'II/II_[a NEPCKPECTHBIX CCBUIOK HA OCHOBEC UCIIOJIB30BAHUA JUHAMUYCCKHUX CIIMCKOB U NCPCBLCB.
[TporpammMHas peanu3anus ABOUYHBIX JIEPEBHECB MMOMCKA.

O6pabotka cboanancupoBanHbix ABJI- nepeBnes.

[IporpammHuas peanuzanms Kjaacca oOpabOTKH CTEKa.

[TpeoOpazoBaHue BbIpaXeHUS B TOCT(UKCHYIO 3alMHUCh C UCTIOIh30BAHUEM CTEKA.

[TporpammHas peanu3anus kKjiacca 00padOTKH JBYCBSIZHOTO CITUCKA C TOJIOBOM.

IIporpamMmHas peanu3anysi MHOKECTB KaK CTPYKTYpbl JaHHBIX.

. IIporpammMHast peanuzanusi 0OpabOTKH MHOYKECTBA JUHAMHUYECKHUX CITUCKOB.

. IIporpammMHas peanuzanusi 6J04YHON COPTUPOBKH (aiina.

. IlmpaMuanbHas COPTHPOBKA: peaan3anus U aHaJIH3.

. IIporpaMMupoBaHe YaCTOTHOTO CJIOBApsl HA OCHOBE OMHAPHOT'O JIepEeBa MOUCKA.

COop CTaTHCTHUKH KIIOUEBBIX CJOB si3blka B mporpammax C++ Ha OCHOBE OMHApHOTO JepeBa

[IporpamMMHas peanuzanys ONTUMAIBLHOTO JIepeBa MOUCKA.
[IporpamMMHas peanuzanus Kiacca 0OOpaOOTKH OJHOMEPHOTO MacCHBa C HCIOJb30BaHUEM

[IporpamMHasi peanu3ansl W aHAJIW3 METOJOB COPTHPOBKM Ha IpuUMepe Kiacca o0paboTKu

OAHOMCPHOI'O MacCHUBa.

19.
20.
21.
22.
23.
24.
CITUCKA.
25.

[TporpammMHas peanusanus kKjiacca 00pabOTKU MaTPHIL.

[TporpaMmHas peann3aliys BHEIIHIUX COPTUPOBOK OOIBIINX (aiiIoB.

[TporpammMHas peanusanus kjiacca 00pabOTKH eka Ha 0a3e TMHAMHYECKOTO CIHCKA.
[IporpammHas peanu3zanus Kiacca 00padOTKH JHHAMHYECKOTO CITHCKA.

[TporpaMmHas peanuzaiys O4epeu ¢ IPHOPHUTETAMH.

[TporpammMHas peanu3aliys orepanuii Hal MOJMHOMAaMHM N-T0 TOpsIIKa Ha 6a3e ABYHAIPABICHHOTO

[Iporpammuast pean3anus B- nepeBa i mOMCKa BO BHEIIHEW NaMATH.

4.5 CamocTrosiTe/IbHOE H3yYeHHE Pa3Ae10B JTUCHUIIIHHBI

Ne HaunmenoBanue pa3aeinoB u TeM I Kon-Bo
pasnena CaMOCTOSITEJIbHOTO U3yUYEHHUSI 4acoB
2 Aneopummul 0opabomku epagos 10
3 Memo0dwsl noucka 6o énewinel namsamu 10
Uroro: 20




5.1 OcHoBHas 1uTEpaTYypa

1. Opoznos, C.H. CTpykTypsl U aropuT™MbI 00paboTKH JaHHBIX : yueOHoe mocodue / C.H. JIpo3aoB ;
MunuctepctBo oOpazoBanuss W Hayku P®, IOxubeiii denepanpHblii  yHUBEpCUTET, HHXKeHEpHO-
TeXHoJoruueckas akagemus. — Taranpor : U3narensctBo KOxHOTO henepansHoro yausepcutera, 2016. — 228
c. : CXEM., WL - Pexum JOCTyTIA: 1o MOJIITUCKE. -
URL.: http://biblioclub.ru/index.php?page=book&id=493032

2. Komnera, H.B. CTpykTyphl U aIrOpUTMbI KOMITBIOTEPHON 00pabOTKH JaHHBIX : Y4eOHOE mocooue
/' H.B.Komuea ; MexXayHapoaHbli KOHCOPLUUYM «OJIEKTPOHHBIM YHUBEPCUTET», MOCKOBCKUI
TOCYJapCTBEHHBI YHUBEPCUTET HSKOHOMHUKH, CTAaTHUCTUKA ¥ WHGOpPMATHKHA, EBpa3suicKuili OTKPBITHII
MHCTUTYT. — MockBa : MOCKOBCKMI TI'OCYJapCTBEHHBIM YHUBEPCUTET OSKOHOMUKH, CTaTUCTUKH U
napopmaruku, 2004. — 140 c. : wn., Tabm., cxem. — Pexum pgocTtyma: TO TMOJIMUCKE. —
URL.: http://biblioclub.ru/index.php?page=book&id=93226

3. Ky3nnuenko, M. A. JluHamMu4ecKkue CTPYKTYpbl JaHHBIX [DJIEKTPOHHBIN pecypc]: ydeOHOe
nocobue / M. A. Ky3nuuenko. - DnekTpoH. TekctoBble naH. (1 ¢aitn: Kb). - Opck : OI'TH, 2011. - Adobe
Acrobat Reader; To xKe [DnexTpoHHbIH pecypc]. - URL:
http: //artlib.osu.ru/web/books/metod_all/3448_20130201.pdf

4. Meiiep, b. UHCTpyMeHTBI, alrOpUTMBI U CTPYKTYpbl AaHHbIX / b. Meliep — M.JK HanuonanbHbIii
OTKPBITHII YHUBEPCUTET «MHTYUT», 2016 - [DnexTponHbIi pecypcl]. -
URL:http://biblioclub.ru/index.php?page=book view red&book id=429033

5.2  JlonoJiHUTeJbHAsS JUTEpaTypa

1. Crpekanosa, .. CTpyKTypbl U anroput™Mbl 00pabOTKH TaHHBIX: MeToauuecKkue ykazanus / M.U.
CrpekanoBa; OpenOyprckuii roc. yH-T. — Openoypr: OI'Y, 2012. — 107 c.; To »xe [DnekTpoHHBI#H pecypc]. -
URL.: http://artlib.osu.ru/web/books/metod_all/3302_20121022.pdf

2. Hapés, P.JHO. Anroputmer u crpyktypsl npaHHeix (CDIO) : yuebnmk / P.IO. Iapés,
A.B. Ilpokomnenko ; MunucrepctBo oOpa3oBanusi u Hayku Poccuiickoit ®enepanuu, Cubupckuii
®denepanpublii yauBepcuTeT. — KpacHosipck : COY, 2016. — 204 c. : ui. — PexuM 1ocTyma: mo moANKUCKe. —
URL: http://biblioclub.ru/index.php?page=book&id=497016

5.3 llepuoanyeckue U3TaHUA

1) 80332 MHOOPMAIIMOHHBLIE TEXHOJIOT'MW 1 BBIYNCIIMTEJIBHBIE CUCTEMBI U\3 Ne4
2) 15998 UHOOPMAILIMOHHBIE CUCTEMBI U TEXHOJIOI'MN Y\3 Ne4

3) 20497 TIPUKIIAJJHAS NTHOOPMATHKA Y\3 Ne4

4) 70763 ITPOIT'PAMMUMPOBAHUE Y\3 Ne4

5.4 UntepHeT-pecypchbl

5.4.1 CoBpeMeHHbIe npodeccHOHAIbHBbIC 0a3bl AaHHBIX W HMHGOPMALHMOHHBbIC CIPABOYHbIE
CHCTEMBbI:

1. Uudopmanronnas cucrema «EquHoe OKHO JocTyma K o00pa3oBaTelbHBIM pecypcam» -
http://window.edu.ru/

2. KubGepJlennnka - https://cyberleninka.ru/

3. YuauBepcurerckas nHdopManmoHHas cucrema Poccus — uisrussia.msu.ru

4. Becmmaraas 6a3a nagaeix ['OCT - https://docplan.ru/

5.4.2 TemaTtuueckue npodeccHoHAIbHbIe 0a3bl JAHHBIX W HMH(GOPMAIMOHHbIE CIPABOYHbIE
CHCTEMBI:

1. IlopTan uckyccrBeHHoro unremiekra — AlPortal
2. Web-texHonoruu — Web-texHonoruu




3. DnekTpoHHas oubnunoreka MHCTUTYTA pUKIagHoi MatemMatrky uM. M.B. Kenpima — DiexkTpoH-
Has OuOnuoreka myoaukanmii MHCTHTYTA prKiaaaHoi Matemaruky uM. M.B. Kennwima PAH

5.4.3 DieKTpoHHbIE O0UOJINOTEYHbIEe CHCTEMBI
1. OBC «YuuBepcuTeTckas 6ubiaroreka onnaiH» — http://www.biblioclub.ru/
2. 9bC Znanium.com — https://znanium.com/

5.4.4 lonosnuTenbHble UHTEpHET-pecypChl

1. http://www.intuit.ru — MHTYUT — HaunoHa/IbHbII OTKPBITHII YHUBEPCUTET.

2. https://www.anti-malware.ru/ - UHbOpMaIMOHHO-aHATUTHIECKU I TICHT], MOCBSIICHHBIA HHDOP-
MaIMOHHON 0E30MaCHOCTH.

3. https://frontender.info — DaeKTpOHHBIN KypHAT 1O PPOHTEHI-pa3paboTKe

4. https://openedu.ru/course/urfu/PRGRMM/- «OtkpriToe obpazoBanue», MOOK: TexHomoruu mpo-
IrpaMMHUPOBAHUS

5. https://openedu.ru/course/urfu/CSHARP/- «OtkpbiToe obpazoBanue», MOOK: TIporpammupoBaHue Ha

C#
6. https://openedu.ru/course/ITMOUniversity/PADS/ - «Otkpsitoe obpazoBanue», MOOK: AnropurMsl
MPOrPaMMHUPOBAHUS M CTPYKTYPhI JaHHBIX

7. https://www.coursera.org/learn/c-plus-plus-red - «Coursera», MOOK: OcHoBrl pazpabotku Ha C++: Kpac-
HBIH NOsIC

5.5 IlporpammHoe obGecnedyeHHe, NMpodecCHOHAJIbHBbIC 0a3bl JAHHBIX M HH(OPMALMOHHbIE
CIIPABOYHbIE CHCTEMBbI COBPEMEHHbIX HHGOPMAaLIMOHHBIX TEXHOJIOT M

Tun nporpaMMHOTO obecreueHust HaumenoBanue Cxema JuIEeH3UPOBaHUs], PEKUM J0CTYIIa
Microsoft Win-
OrnepanronHas cucremMa dows [Toanmucka Open Value Subscription — Educa-
tion Solutions (OVS-ES) no norosopy:
OducHblii TakeT Microsoft Office | N 3/V/19 ot 10.06.2019 r.;
[TpocmoTp u mevatsb ¢aitinos B Adobe Reader becninatnoe 110,

dopmare PDF

http://www.adobe.com/ru/legal/terms.html

HuTtepuer-6paysep

Internet Explorer

SIBIsieTCS KOMIIOHEHTOM OINEPAlMOHHON CH-
creMmbl Microsoft Windows

Opera

Becnmataoe I10,
http://www.opera.com/ru/terms

Mozilla Firefox

CsooOoguoe I10, https://www.mozilla.org/en-
US/foundation/licensing/

Google Chrome

Becnataoe I10,
http://www.google.com/intl/ru/policies/terms/

Bekropusliii rpadguueckuii pemak-
TOp, PENAKTOP AUArpaMM U OJIOK-
cXeM

Microsoft Visio
Standard 2007

Cepruduxar Microsoft Open License
Ne 46284547 ot 18.12.2009 r., akamemMuye-
CKas JIMIIeH3Usl Ha paboyee MecTo

WHTerpupoBaHHas cpesia paspa-
OOTKH MPOrpaMMHOTo odecrieye-
HUS

Microsoft Visual
Studio Profes-

Ceptudukar Microsoft Open License
Ne 46284547 ot 18.12.2009 r., akagemuye-

sional 2008 CKasl JIMIICH3Us Ha paboyee MecTo
becmmatnoe 110,
PyCharm Cqm— https://www.jetbrains.com/legal/docs/toolbox
munity Edition .
/user _community/
IntelliJ IDEA Becrutataoe I10,

Community Edi-
tion

https://www.jetbrains.com/legal/docs/toolbox
/user _community/




Tun nporpaMMHOro obecneueHus HaumenoBanue Cxema IuIEeH3UPOBaHUs], PEKUM JO0CTYIIa
Embarcadero OO6pa3zoBaTenpHas JUIEH3HS TI0 TOCYIap-
RAD Studio 2010 | ctBenHomy koHTpakTy Ne 32/09 ot
Professional 17.12.2009 1., ceTeBOit KOHKYPEHTHBIH J10-
CIyII
Dev Cit Co0Oomuoe I10,

http://www.gnu.org/licenses/gpl.html

Ha6op cpencts pa3zpaboTku mpo-
IrpaMMHOTO o0ecTeueHus

Node.js CsooOomuoe I10, https://nodejs.org/ru/

NudopmanmonHo-mmpaBoBasi CH-
crema

KommuiexT nmst o6pa3oBaTeabHbIX YUpexKae-
HUM O I0TrOBOPY:

FAPAHT Ne 2844/2-10/19 ot 29.01.2019 1.,

CETEeBOM JAOCTYI

KomruiekT 1715t 00pa3oBaTenbHbBIX YUpexKIe-
IISIEI;CCYHBMHT Huii o poroopy Ne 337/12 ot 04.10.2012 r,

CETEBOM I0CTYII

Cuctema yripaBneHus 6azamu
TaHHBIX

Microsoft SQL Cepruduxar Microsoft Open License
Server Standard Ne 46284547 ot 18.12.2009 r., akagemuye-
Edition 2008 CKasl JULECH3MUs Ha CEPBEP

becmmatnoe 110,

gf:;;%&i%i https://www.microsoft.com/ru-ru/sql-
press server/sql-server-2017#0OneGDCWeb-

Banner-c3psyqy

[Tporpammuas matdopma s
YIIpaBIICHUS IPOEKTaMU

Ceptudukar Microsoft Open License
Ne 48591820 ot 03.06.2011 r., akagemuye-
CKasl JIMIICH3Us Ha paboyee MecTo

Microsoft Project
2010

Microsoft Visual
Studio Team
Foundation Server
Express

becmmatnoe 110,
https://www.visualstudio.com/ru/license-
terms/mt171584/

6 MaTepuajibHO-TeXHHYECKOe o0ecneyeHue TUCIHIINHBI

VYyeOHble ayAUTOPUH ISl IPOBEICHHS 3aHATUH JIGKIIMOHHOTO TUIIA, CEMUHAPCKOTO THUIIA, JUIsl IPOBe-
JICHUS] TPYTNOBBIX U WHAUBUAYATbHBIX KOHCYIbTALUNA, TEKYIIETO KOHTPOJIS U IPOMEXKYTOUHOM aTTecTaluu.
Jlnst mpoBeieHust 1ab0opaTOPHBIX paboT UCHOIB3YIOTCS KOMITbIOTEPHBIH Kinace (ayn. Ne 4-113, 4-116, 4-117),
000pyI0BaHHBIN Cpe/ICTBAMU OPITEXHUKHU, POTPAMMHBIM 00€CIIeYeHHEM, TIEPCOHATbHBIMU KOMITbIOTEpaMH,
00BbETMHEHHBIMHU B CETh C BBIX0/1I0M B VIHTEepHET.

AyAUTOpUH OCHAIICHBI KOMIUJIEKTaMHU YYEHUYEeCKOM MeOen, TEXHUYECKUMU CPeICTBAMU O0yUYeHus,
CITy’KaIllUMU JIJIs1 TIpeJICTaBlIeHUs yueOHOH HH(pOpMaIK OOJIbIION ay TUTOPUH.

[TomereHust uIsi CaMOCTOSTEIBHOW Pa0bOTHl 00YyYarONIUXCsl OCHAIIECHBI KOMITHIOTEPHOW TEXHHUKOM,
MOJKIIIOUEHHOU K ceTH «HTepHeT», n o0ecnieyeHneM AOCTyNa B 3JIEKTPOHHYIO HHPOPMALIMOHHO-00pa30Ba-
TenpHYI0 cpeay OpCcKoro ryMaHUTApPHO-TEXHOJOTHYeCKoro HHCTUTYTA (dhunuana) OI'Y (aya. Ne 4-307).

HanmenoBanue nomemeHust MaTepI/IaJ'II)HOC—TCXHI/I‘ICCKOC obecrneueHue

Y4eOHble ayAUTOPUH:
CEeMUHAPCKOT0 TUTIA,
KOHCYJIbTallUi;

aTTecTaluu

- IJIs1 IPOBEICHUS 3aHITHH JICKITMOHHOTO THTIA,
- IJIs1 TPYIITIOBBIX U UHIWBUTYATbHBIX

- JUIsl TEKYIETO KOHTPOJIS U TIPOMEKYTOUHOM

YyeOHast Mmebenb, KI1accHas JOCKa, MyJIbTUMEIUIHOE
o0opyaoBaHue (IPOEKTOP, IKpaH, HOYTOYK C
BBIXOJIOM B ce€Tb «/IHTEpHET»)

Kommbrorepasie kimacebt Ne 4-113, 4-116, 4-117

VYyebnas mebenb, KOMIbIOTEPHI (29) ¢ BEIXO0M B
ceTb «MIHTEpHET», IPOEKTOP, IKPaH, TUIICH3NOHHOE
IporpaMMHOE 00ecredeHne
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HauMeHoBaHne moMeleHUS

MarepHuaipHOE-TEXHHUECKOE 00eCIIeYeHHE

[TomerieHune a1t CaMOCTOSITENHHOM pabOThHI
00y4JaromuXCsl, JUIsl KYpCOBOTO MTPOSKTHUPOBAHUS
(BBITTOJTHEHUST KYPCOBBIX PaboT)

VYyebHas mebenb, KOMIBIOTEPHI (3) ¢ BEIXOJIOM B
ceTb «MIHTEpHET» U 0OecIeueHueM JOCTyTa B
AJIEKTPOHHYIO HH(POPMAIIMOHHO-00pa30BaTEIbHYIO
cpeny OpCcKOro ryMaHUTApHO-TEXHOJIOTHIECKOTO
uHctutyTa (unuana) OI'Y, nporpaMmmuoe
obecrnieueHue

Jis  mpoBemeHUs ~— 3aHATUHA  JIGKIIMOHHOTO  THUIMA  HWCHONB3YIOTCS  CIEAyroIie  HaOopsb
JIEMOHCTPAIIMOHHOT'O 000PYI0BaHUSI M YIEOHO-HATJISTHBIE TTIOCOOHS:

- IPE3EHTAlUU K KypCy JICKIUH.
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