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1. Heap u 33724 AUCHUILIMHBI

eab AUCUMIIMHBI
[lemssmu  ocBoeHmst AucimiuiMHbl  CTPYKTYpBl  JTaHHBIX — SBIAETCS  (POPMHUPOBAHUC

Mpo()eCCHOHAILHBIX ~ KOMIIETCHIMM ~ OyIyIIMX  CTEIMAIUCTOB B OOJACTH  TIPHKJIATHOU

MaTeMaTUK{, W3y4YCHHE WCIOJBb3yeMbIX B NPOrPAMMHUPOBAHMM CTPYKTYp JaHHBIX H

3 PEeKTUBHBIX aJITOPUTMOB, OOECTIEUMBAIONINX KaYECTBEHHYIO MPOTPAMMHYI0 pealiB3aIi0 ATHX

CTPYKTYP.

3amaun TMCHUIIINHBI
OCHOBHBIMY 3a/1a9aM¥ U3YYCHUS TUCIIATUTHHBI  SIBIISTFOTCSI:

e HAYYHTH CTYACHTOB MPEACTABIATH JaHHBIC Ha (DM3UIECKOM U JIOTHIECKOM YPOBHSAX JIJIS
[EJICHATIPABJICHHOTO WX HCMONB30BaHMS TpU  pa3paboTKe TMPUKIAJHBIX U CHCTEMHBIX
pOrpaMm;

e HAYYHTH NPUMEHITH 0A30BBIC AJTOPUTMBI MPOrPAMMUPOBAHUS TIPU CO3IAHHMH MPHUKIIATHOTO U
CHUCTEMHOTO TIPOrPAMMHOTO 00€eCTIeYSHUS.

e chopMHpOBaTh TPAKTUYECKHA OINBIT TNPUMEHEHWS CTPYKTYp JMJaHHBIX B XOJE PpCIICHUS
NPYKJIATHBIX 337124 TPOo(eCCHOHATBHON eATeHHOCTH.

2. MecTo TMCHUILVIMHBI B CTPYKTYpe 00pa30BaTe/ibHO I MPOTrpaMMbl

Juctymmza  «CTpyKTYypbl JAHHBIX» OTHOCHTCSI K YacTH (OPMHUPYEMOH y4aCTHHKAMHU
oOpa3oBatesibHbIX OTHOmICHWH broka 1 Jlucimmmsesl  (moxymu) (B1.B.02) moaroroBku
CTYJICHTOB TIO HampamieHmo moAroroBku OakamaBpoB 01.03.02 «[IpuknamnHass maremMaTvka U
nHpOpMaTHKA.

HpepCKBI/BI/ITBI JAUCTUIUIMHBI .

JU1 0cBOCHMA [NAHHOM IUCLMIUIMHBI CTYIEHT JOJDKCH BJIAJETh OCHOBHBIMM IOHATHAMH
JUCLMIUIAH MAaT€MaTH4ECKOr0 M €CTECTBCHHOHAYYHOrO IMKIa: MaremaTudecKkui aHanms,
KommnekcHbiii aHamm3, Teopus anropurMoB, SI3bIku U MeToAbl IporpaMMupoBanust, OOBbEKTHO-
OpHEHTHpOBaHHOE NporpammupoBanue, IIpakrukym Ha OBM.

HOCTpCKBI/BI/ITBI JUCHUITIMHBI .

OcBoeHME JAaHHOW JUCIMIUIMHBI JODKHO TIOJTOTOBUTH CTYACHTOB K JaJIbHEHIIEMY
00pa3oBaHMIO B O0OJIACTH BBIYUCIMUTEIBHONM TEXHUKM M CHCTEM OOpabOTKH HHpOpMalWH, B
YaCTHOCTH K M3y4eHHIO KypcoB: KommbrorepHoe mojenupoBanrie, WeD-TeXHOIOTHH, SI3bIKH U
CpelcTBa CO3JaHusi Web-TIPIWIOKeHNH, Y4eOHOW, TMpPOM3BOACTBEHHOW U  MpeaAHITIOMHON
MPAKTHUK, BEJCHUIO HAYYHO-HUCCIIEIOBATEILCKON PabOTHI.

3. ®opmupyemMble KOMNETEHUMH M MHAUKATOPHI HX [JOCTHKEHHS IO
TUCHUILJINHE

Koanl . Kon u HauMeHoBaHMe HHAMKATOPA
Conepxanue KoMmeTeHIUI
KOMIIeTe HITUU JOCTHKeHUSI KOMIIeTe HIIMU

[IKC-2.1

3HaTb OCHOBHBIE IPUHLIUIIEI IPOEKTUPOBAHUS
CTPYKTYDP AaHHBIX.

IIKC -2.2

YMeTs UCTIONIB30BaTh MPHUHLIMIIBL
MPOECKTUPOBAHUS CTPYKTYP JAaHHBIX.
[IKC-2.3

NMeTs HaBBIKM IPOEKTUPOBAHUS CTPYKTYP
JTAHHBIX.

Crioco6eH NpOoeKTUPOBaTh
CTPYKTYPBI TaHHBIX

ITKC-2




4. CTpyKTypa H coJep:kaHHue TUCUMILIMHBI (MOXYJIA)

4.1. CTpyKTypa AMCHUILTHHBI (MO1YJIs1)

OO6miast TPyJIOEMKOCTh JUCIUIUIUHBI (MOJIYJISI) COCTaBJisieT 4 3a4eTHBIX

enuHun (144 akageMHUYECKHX daca).

Tpy1oeMKOCTB,
Bt paGoTs: aKaj. 9acoB
ceMecTp
BCETO
6

O01as Tpyr0e MKOCTh 144 144

KonTakTHas pa6oTa: 66 66

Jlexmm (JIek) 30 30

Jlabopatophsie pabots (J1a0) 30 30

Konrakrnas padora B nepuon teoperudeckoro ooyuenus (KourTO)
(IIposedenue mexyujux KOHCYIbMayull U UHOUBUAYATbHASL PADOMA CO 5 5
cmyoeHmamu)

Konrakrhas pabora B neprosi NpOMEKyTOUHOM aTTECTaLMU 1

1

(KontIIA)

[TpomerxyTouHasi aTTecTalys SK3aMeH 26 26

CamocTosiTe IbHast padoTa: 52 52

- camocmosmesibHoe U3yueHue pazoenos (nepeduciums); 2 2

- camono020mosKa (npopabomKka u noemopeHue 1eKYUoHHO20 12 1
Mamepuana, Mamepuaia y4eOHuKos u yuebHvlx nocooutl);

- 10020MOBKA K 1a60pAMOPHbIM 3AHAMUAM,; 30 30

- 10020MOBKA K NPOMEN’CYMOYHOU ammecmayuy u m.n.) 8 8

4.2.Pac11peneJ1eHne BH/I0B paﬁoTbI H UX TPYAOECMKOCTH IIO pasacjaaM

TUCHUILIMHBI (MO XyJIs1)

OuHas opma oOydeHust

Bunpr yueOHoit paboTel (B
yacax)
KOHTaKTHast = o
s OPMBI TEKYIIIEr0 KOHTPOJIS
Ne Pazmen muc ey o o e p ym oI
2 2 =i yCIIEBAEMOCTH, IPOMEXYTOUHON
n/n TEMBI 5 N S
o, = 5=l &=|g8 5 aTTeC TAlUN
= T Rl ER|IE S
g 2 E Rl e T|lo s
z o} EE| ag|d
Q < M 3O @ =]
(oY < O
= =
1 Tema 1. Tumbl naHHBIX U CTPYKTYPHI 4 0 4 4 Y cTHBIN 0npoC [0 TEME JIEKIHU.
' JTaHHBIX. BpeMsi BBIOIHEHUST POTrpaMM IIpoBepka nomManiHero 3aiaHusl.
2 Tema 2. JlanHble cTAaTHIEC KON 6 0 6 10 Y CTHBINA 0npoC MO TEME JIEKIHU.
' CTPYKTYpHI (IPOCTBIE ¥ COCTABHBIC) IIpoBepka TOMaIIHET O 3aaHusl.
3 Tema 3. J[aHHbIE TIOTYCTATHYEC KO 6 0 6 8 Y cTHBINA 0NPOC 0 TEME JIEKLHU.
' CTIPYKTypBbI IIpoBepka TOMaIIHET O 3aJaHusL.
6 YcTHBIM onpoc 1o TeMe JeKIHH.
4, Tema 4. AT]T lepeBbst 4 0 4 8 P e
[IpoBepka omManiHero 3a1axusl.
VYcTHBIM 0npoC 10 TeMe JIEKITHH.
5. | Tema 5. AT/I I'pader 6 0 6 8 P
IlpoBepka nomaniHero 3ajaHusl.
VYcTHBIM 0npoc 10 TeMe JIEKIHH.
6. Tema 6. Anropummbl Ha rpadax 4 0 4 6 p o
[IpoBepka fomamrHero 3agaHusl.
9K3AMEH 8 | Yemuoui sxzamen (no bunemam)
UTOTO: 112 | 30 0 30 [ 52




4.3.CoaepxxaHue pa3aejoB TUCIUTLTHHBI
Tema 1 Tunsl JaHHBIX M CTPYKTYPHI JaHHbIX. BpeMsi BbINOJIHEe HUSI IPOTPAMM .
Crpykrypa u popmaT ganHpix. CTaTHdecKue, IOMyCTaTUIECKUE U JTUHAMUYECKHE CTPYKTYPHI.

Tema 2 /lanHble cTaTH4eCKOM CTPYKTYPbI (IPOCThIe U COCTABHbIE)
Knaccudpukarmms ctpykryp mansbix. [IpocThie CTPYKTYphI JaHHBIX.

Tema 3 /lanHble mogycTATHYE CKOI CTPYKTYPbI
Cmucku. Crekun. Ouepenu. Jlexu.

Tema 4. AT/l lepeBbsi
[Tomeuennsie nepeBbsi. O0xoa AepeBa. [[BonuHsie AepeBbs. Peanmzaims qepeBbeB.

Tema 5 AT/ I'padsi
[Tpencrasnenvie rpadoB. OpreHTUpOBaHHBIE Tpadbl.

Tema 6. Anroputmsl Ha rpadax
AnropurMmbl Ha Tpadax. HeopuenrupoBanusie rpadbl. O0X0/ HEOPUEHTHPOBAHHBIX T'pa(oB.

4.4 Tembl ¥ IUIaHbI J1a00PATOPHBIX 3aHATHIA

JlaGoparopnoe 3ansaTue Nel (4 4.)
Tema TUNBI JaHHBIX H CTPYKTYPHI JaHHBIX. BpeMsi BbINOJIHE HUSI TPOTPaMM
Bompocs! 171 o0cyknenus:

1. Ctpykrypa u ¢popmaT JaHHBIX.

2. CraTnueckue, OMyCTaTHIECKUE W TUHAMHYECKUE CTPYKTYpHI.

3. Ilpumeps! peammaimm.

Jlaboparopnoe 3ansitue Ne2 (6 4.)
Tema /lanHbIe cTaTH4eCKO# CTPYKTYpPHI (IPOCThIe U COCTaBHbIE)
Bompocs! 1711 o0cykneHus:

1. Knaccudukammss CTPyKTyp JAaHHBIX.

2. TlpocThie CTPYKTYpBI JAHHBIX.

3. OcobeHHOCTH peau3alyi.

Jlaboparopnoe 3ausitue Ne3 (6 u.)
Tema JlaHHBI€ IOJIYCTATHY€CKOM CTPYKTYPHI
Bonpocs! 1711 00CyX1eHMs:

1. Coumckn.
2. Crexn

3. Ouepenn.
4. Jlexmn.

5. OcobeHHOCTH pean3alym.

JlaGoparopuoe 3ansitue Ned (4 u.)
Tema AT/ depeBbst

Bompocs! 11715 o0cyknens:
1. TlomeueHHbIE AepEBbs.
2. OO6xon nepesa.
3. JIBoMuHbIC JEPEBBS.
4. Oco0EHHOCTH pean3aln.



JlaboparTopnoe 3aHsitue Ne5 (6 u.)

Tema AT/ I'pagpbi
Bompocs! 171 o0cy)neHus:

1. Ompenenenue U OCHOBHBbIE CBOICTBA OPHMEHTHUPOBAHHBIX I'padoB.
2. Oco0eHHOCTH peam3ali aJdrOpUTMOB JJIST HEOPUSHTHPOBAHHBIX T'pa(oB.

Jlagoparopnoe 3ansitue Ne6 (4 4.)

Tema AaropuTMsbl Ha rpadgax
Bomnpocs! 1711 00Cyx1eHMs:

1. HeopuenrupoBaHuble Tpadsl.
2. O06x0/1 HEOPUEHTUPOBAHHBIX TpadoB.
3. Oco0eHHOCTH pean3alym.

5. Tembl TUCHUILUIUHBI (MOYJIs1) AJISI CAMOCTOSITEILHOTO M3Y4YeHUsI

No HasBanue teMbl KonnuectBo yacoB
CopmpoBka maHHBIX. Mojenu BHYTpeHHeH copTupoBku. KapmanHas wu
1 MpamMuIaIbHas COPTUPOBKY. AHAIN3 BPEMEHH BBITIOTHEHHUSI. 2

Bormpock! 1511 caMOKOHTpOIIA

1. Ha3oBure oTiMuMs KapMaHHOW W MUPAMUTAILHON COPTHUPOBOK.

2. TlpoBenute aHaiIW3 BPEMEHH BBIOJHEHHUS COPTUPOBOK.

6. O0pa3oBaTe/ibHbIE TEXHOJIOTHH

Ne

HaumeHoBaHMe pa3gena
n/n

Buabl yyeOHBIX 3aHATHIA

Oo0pa3oBaTeJibHbIE TEXHOJIO0TUH

1 cemecTp

Tema 1. Turbl TaHHBIX U
1. |cTpyKTYpHI NaHHBIX. Bpems
BBINOJIHEHUSI IPOTPaMM

Jlexmum 1-2

TpaguiioHHas JIeKIMsA B ayn. C
MyJIBTUMENA TIPOEKTOPOM

JlabopatopHble 3ansTust 1-2

JlaGopatopHoe 3aHSATHE B
KOMITBIOTEPHOM KJIacce.

CamocTosiTennbHast paboTa

M3yyenne wmatepuana 0o TeMme
JIEKIIMY, TOArOTOBKA JTOMAIIHETO
3a/laHusL.

Tema 2. JlanHbIe cTATHIEC KON

2. | cTpyKTypHI (POCTHIE U
COCTaBHBIE)

Jlexkuymu 1-3

TpanuiioHHas JIeKIMsA B ayn. C
MYyJbTUMENA MPOCKTOPOM

Jlabopatopubie 3ansamus 1-3

JlabopatopHoe 3aHATHE B
KOMITBIOTEPHOM KJIacce.

CamocTosTenpHas paboTa

M3yuyenne wmatepuana mno TeMme
JIEKIIMH, TIOATOTOBKA JTOMAIIIHETO
3a/IaHusL

Tema 3. Jlannpie
TIOJTYC TATAYIECKOM CTPYKTypPhI

Jlexpm 1-3

TpamuioHHas JieKIMsa B ayn. C
MyJIBTUMEHA TIPOEKTOPOM

JlaGopatopHsle 3ansus 1-3

JlabopatopHoe 3aHATHC B
KOMITHIOTEPHOM KJIacCe.

CamocTosTenpHas paboTa

M3yuyenne wmatepuana mno TeMme
JIEKIIMH, TIOJArOTOBKA JIOMAIIHETO
3aJaHus.

4. [Tema4. ATl Heperbst

Jlexkmum 1-2

TpaguuuonHast Jekiys B ayn. ¢
MYJIBTUMENA IPOEKTOPOM

JlaGopatopHsle 3ansis 1-2

JlabopatopHoe 3aHATHC B
KOMITHIOTEPHOM KJIacce.




M3yuyenne wmatepuana mno TeMme
CamocTosTenbHas paboTa JIEKIIMH, TIOJArOTOBKA JIOMAIITHETO
3aJaHuUsL.

TpaguuyoHHast JieKIMs B ayn. ¢
MYJIBTHMENA POEKTOPOM
JlabopatopHoe 3aHATHE B
KOMIIBIOTEPHOM KJIacce.
WM3yyenne wmartepuana no Teme

Jlexkmyu 1-3

5. | Tewa 5. ATJT Tpadr JlabopatopHbie 3aHatus 1-3

CamocTosiTenbHast pabota JIEKIIMH, TIOATOTOBKA JOMAIITHEr O
3a1aHsL.
TpagnmoHHast Jexkuus B ayd. C
Jlexumu 1-2 PaJTHITH YA
MYyJIBTAMEHA TIPOEKTOPOM
JIabopatopHOE 3aHATHE B
Tewma 6. Anroput™bl Ha Jlexmym 1-2 patop
6. rpadax KOMITGIOTEPHOM KJlacce.
p WM3yyenne wmartepuana no Teme
CamocTosiTenbHast pabota JICKIMH, IIOATOTOBKA JOMAIITHEr O
3a1aHys.

/. OueHouyHble cpeacTBa (MaTrepuajdbl) s TeEKYHIero KOHTPOJIA
yCIIeBA€MOCTH, TMPOMEKYTOYHOM aTTecTalud OO0y4Yallmuxcs:i 1o
TUCHUILIMHE (MOIYJII0)

ITpume pHBbIC BADHAHTHI MHAMBUAYAJILHBIX 321aHU I
Bapuant Nel

1. Hcnoms3ys odepep, peluTh CIEIYIONIYIO 3a/1aqy.
Type Ums = (Anna, ..., SIkoB);
Heru = array [ums1, ums] of Boolean;
IToromku = File of nms;
Cuywras 3amanaeiM wMs W, maccus JI tvma detu (JI[X, Y]= True, ecim yesoBek mo mmeHu Y
ABISIETCS] peOEHKOM dYesoBeKa Mo MMeHu X), 3amicaTh B ¢aiin [1 Tuma moToMKM MMeHa BcexX
TIOTOMKOB 4eJioBeKa ¢ uMeHeM U B ciieqyromeM mopsijike: cHaYaia MIMEHa BCEX €ro JIeTel, 3aTeM
MMEHA BCEX €T0 BHYKOB, 3aT€M NPABHYKOB U T.J.

2. Co3nath CIMCOK, coepkammid cioBa. OTCOPTUPOBATH 1O al(paBUTY AIEMEHTHI CIIHCKA.
B npouecce yrnopsiioueHuss 3IeMEHTHI CIIMCKA NMepeMEIaThCs He TOJDKHBL.

Bapuant Ne2

1. Hcrnome3ys CTEK, pelUTh CIEeAYIONIYIO 3a1a9y:
B TexcroBom @aitte LOG 3ammcano 0e3 ommbok Jsormdeckoe Bbipakenwe (JIB) B
ciemyromeit popme:
<JIB>:=true | false | (—=<JIB>) | (<JIB> A <JIB>) | (<JIB> v <JIB>)
Boeauciiure  (kak Boolean) 3HaueHue 3TOro BBIpaXKCHHS. 3HAKU —, A, V O03HAYAIOT
COOTBETCTBEHHO OTPHIAHHAC, KOHBIOHKIMIO M JU3HIOHKIHIO.

2. JlaH HEKOTOPbI TEKCT TMpPOM3BOJBHOM JyMHBL. HeoO0XOomWMo MpOBEpHTH  €Tro
CHUMMETPUYHOCTD, UCTIONb3YSl JUHAMHWYECKHI CIHCOK.

dopMa KOHTPOJISI — IK3AMEH
IIpuMe pHBIe BONIPOCHI K IK3aMeHY

1. JlanHble cTaTHueCKOM CTPYKTYpbl. [IpocThie THIBI JaHHBIX.
2. JlanHble cTaTHuecKkoi CTpyKTypbl. COCTaBHbIE THIIbI TaHHBIX



3. JluHaMH4ecKue CTPYKTYpBI IaHHBIX: CICKU. Buibl crmckoB. OCHOBHBIE ONEpPAaTOpPBI I
pabotsl co crmckaMu. CriocoObl peasim3alyy CIIHCKOB.

4. JluHaMMYEeCKUe CTPYKTYpbl IaHHbIX: CTEKH. (OCHOBHBIE OIEpaTOpbl Ui paboTHl CO
crekamu. CriocoObI peaam3ali CTEKOB.

5. JluHamMuueckue CTPYKTYpbl HaHHbIX: odepenu. OCHOBHbIE OMNEpaTopbl i paboThl C

ouepenssMu. CriocoOBI peanm3aiiyd O4epeiei.

HepeBbs. Onpenenenue aepea. O6Xos! nepeBbeB. [loMeUueHHbBIC TePeBbS.

Aoctpakrapiit Tun qanasix TREE. CriocoOb1 peanmzaimu 1epeBbEB.

JIBomuHble nepeBbsi. CriocoObl MpeICTaBICHNS] TBOMYHBIX J1€PEBHEB.

OpuenrupoBannble Tpadpl. OmpenencHue W OCHOBHble TMOHATHA. [lpencraBnenue

rpadoB. OCHOBHBIE OMEPaTOPhI A pabOTHI ¢ Tpadhamu.

10. OpuenrupoBannbie rpagpl. Anropurm Oroina.

11. OpuenrupoBannbie rpagsl. AnropurM JledKcTpsl

12. OpuenrupoBannble rpagpl. AnropurM Yopuiena. Haxoxnenue nenrpa oprpada.

13. OpuenrupoBannbie rpadpl. O6xon oprpados.

14. HeopueHTHpOBaHHbIE rpadsl. OcCHOBHbIE
HEOPUEHTUPOBAaHHBIX TpadoB.

15. HeopuenrupoBanubie Tpadpl. OCTOBHBIE NE€PEBbS MUHUMATILHOH CTOMMOCTH. AJTOPUTM
[Tpyma.

16. HeopuenrupoBanupie rpadbl. OCTOBHBIC AEPEBbS MHUHAMAJIbHOW CTOMMOCTH. AJTOPHTM
Kpyckana.

© o N>

OIpeIeJICHUS. [IpencraBnenue

8. CucreMa oleHHMBAaHHS MJIAHUPYEMBIX Pe3yJbTATOB 00y4eHHUsI

Kpurepuu ouenuBanust

OueHka «OTJIMYHO)» BBICTABISIETCS CTYACHTY, INIyOOKO M MPOYHO YCBOMBIIEMY MPOrpaMMHBIH
MaTepuaj, HCUYEpIbIBAIOIIE, [MOCJEI0BATEIbHO, TIPAMOTHO M JIOTMMECKH CTPOMHO €ro
UB3JIaralolieMy, B OTBETE€ KOTOPOrO YBSI3bIBA€TCS TEOpHS C TNPAKTHKOWM, OH TOKa3bIBaeT
3HAKOMCTBO C JIMTE€PATYypoOW, MpaBWIbLHO OOOCHOBBIBAET M MWCHOJb3yeT palMOHAJIbHBIE U
COBPEMEHHBIE CPEJICTBA PEIICHHUS MOCTABICHHONW MPOOJIEMBI.

OueHKa «XOpOWIO» BBICTABISIETCS CTYACHTY, TBEPIAO 3HAIOIIEMY MPOrpaMMHBIA MaTepuall,
rPaMOTHO M TIO CYIIECTBY W3JaramlieMy €ro, KOTOpbI HE JONyCKaeT CYIIECTBEHHBIX
HETOYHOCTEH B OTBETE€ Ha BOMPOC, MPABWIHLHO TMPUMEHAET TEOPEeTHUYECKUE TOJIOKEHHS MpH
pELIEHHM MOCTABJICHHON 3aJ1aym.

OueHkKa «yl10BJIETBOPUTEJBLHO» BBICTABISIETCA CTYACHTY, KOTOPBIM 3HAET TOJHLKO OCHOBHOU
IPOrpaMMHBIIl MaTepuall, HO HE YCBOWI OCOOEHHOCTEH, NIOMYCKA€T B OTBETE HETOYHOCTH,
HEKOpPEeKTHO (OpMYyNHpyeT OCHOBHbIE 3aKOHBI W TpaBWIa, 3aTPYAHIETCS B BBINOJHEHUH
MPaKTUYECKHX 3a]ay.

OueHka «Hey10BJe TBOPUTEJJIbHO» BBICTABISIETCS CTYAEHTY, KOTOPBI HE 3HAET 3HAUUTEIIHHON

YacTH TPOrpaMMHOTO MaTepuajia, JOMyCKaeT B OTBETE CYIIECTBEHHbIE OIIMOKH, C
3aTPYJHEHUSMU BBIIOJHAET MPAKTUYECKUE 3a1aHUSA.
3a ogny padoty Bcero
Dopma KoHTpOIs MuH. Makc. MuH. Makc.
0ayu10B | 0asyIoB 0aJ10B 0aJI10B

Texymuii KOHTPOJIb:
AKTHBHas padoOTa Ha 3aHATUH 0,25 0,5 9 18
BelnosiHeEHNE HOMAIIIHET O 3a1aHUS 0,75 0,75 27 27
Bemonaenre 3aannii CaMOCTOSTEIIBHONW PabOThI 1 3 1 3
KOMLOKGUYM 1 3 3 9
[IpomexxyTouHas arrecTarnus (9K3aMeEH) 20 43
Hroro 3a cemectp 60 100




4.
5.

YueOHO-MeTOAN4YECKOE U HH(POPMAITHOHHOE 00 ecreYeHre TUCIUIUIHHbI

9.1.OcHoBHasl TUTEpPaTypAa
AnexceeB, B. E. I'padpr u anropurmbl. CTpyKTypsl naHHbIX. Mozaemu Boraucienuit / B. E.

AnekceeB, B. A. TamanoB. — M.: NnrepHeT- Y HuBepcureT MHpopMammonasix TexHOIOTHiA
(MUHTYUT), 2016. — 153 c. — ISBN 5-9556-0066-3. — TekcT: d3neKTpOHHBIN //
DNeKTPOHHO-OMOTMOT eI HAS cucteMa IPR BOOKS: [caiir]. — URL:

http//www.iprbookshop.ru/52186.html.

Jlannosckuii, B. B. Crpykrypbl naHHbix : yuyeOHoe mocobme / B. B. JlanmoBckuil. —
HoBocubupck : HoBocHOHMpCKHii rocyaapcTBEHHbIN TeXHMUeckui yHuBepcureT, 2016. — 68
c. — ISBN 978-5-7782-3080-4. — TekcCT : SNEKTPOHHBIH // DIEKTPOHHO-OMOJMOTEYHAS

cuctema IPR BOOKS : [caitr]. — URL: http://www.iprbookshop.ru/91541.html.
Mengenes, [I. M. CTpyKTypbl U alropurmMbl 00pabOTKU JaHHBIX B CUCTEMaX aBTOMATH3ALIHH
U ynpasieHus : yaeOoHoe nocooue / [I. M. Mensenes. — Capatos : Aii [Iu Op Menua, 2018.
— 100 c. — ISBN 978-5-4486-0192-7. — TexkcT : DNEKTPOHHBIA // DIEKTPOHHO-
OubMoTeUHAS cucTeMa IPR BOOKS : [caitr]. — URL:
http//www.iprbookshop.ru/71591.html.

Camyitnos, C. B. AnropurMbl U CTpyKTYypbl 00pabOTKM JaHHBIX : yuyeOHoe mocodue / C. B.
CawmyiinoB. — CapatoB : By3oBckoe oGpa3zoBanme, 2016. — 132 ¢. — ISBN 2227-8397. —
TexkcT : anmekTpoHHbI // DnexkrpoHHo-OuOMMoTeuyHass cuctema [PR BOOKS : [caiir]. —
URL.: http://www.iprbookshop.ru/47275.html.

9.2. lonoJiHUTeJILHAS JIUTEPATypPA

[Tpaktukym no aucipwiHe CTPYKTypbl U adrOpUTMbl 00paOOTKU JaHHBIX / cocTaBUTEIM M.
M. BonkoB. — MockBa : MOCKOBCKHI TEXHUYECKH YHUBEPCUTET CBS3U M HMHPOPMATHKH,
2016. — 16 c. — ISBN 2227-8397. — TekcT : 3JIeKTPOHHBIH // DICKTPOHHO-OMOIHOT eI HASI
cuctema IPR BOOKS : [caiir]. — URL: http//www.iprbookshop.ru/61551.html.

WBanoB, M. II. COopHuk 3amay 1o Kypcy «AJTOPUTMBI M CTPYKTYPbl JAHHBIX»
metonnueckue ykazanus / WM. I1. BanoB, A. 1O. T'omyGkos, C. FO. CkopoboraTtoB. — M. :
MOCKOBCKHMI TOCYAapCTBEHHbIN TexHMUEeCKui yHuBepcureT mmenu H.O. baymana, 2013. —
36 c. — ISBN 978-5-7038-3681-1. — TeKcCT : AIEKTPOHHBIN // DIEKTPOHHO-OMOIMOTEYHAS
cuctema IPR BOOKS : [caiir]. — URL: http://www.iprbookshop.ru/31548..

Axo A.B. Crpykrypsl nansbix u anropurMbl. [lep ¢ anrn. / Xonkpodr .3., Yimsman A 1. -
M.,Cn6, Kues: Bumssamc, 2011.

Kopmen T. Anropurmsl: iocTpoenre u anamms. / Jleizepcon Y., Pusect P. MIIMHO, 2011.
Maxkkonnen JIx. OcHOBBI COBpeMEHHBIX aiaropurmoB. TexHocdepa, 2012

HNuTepHeT-pecypebl:

1.
2.
3.

4.

Aunropurmel: Teopust 1 ipaktuka. Metonbl (https://stepik.org/course/217)

Anropurmbl: Teopus u npaktuka. Ctpykrypsl gandsix (https:/stepik.org/course/1547)
Crietmam3anin https://www.coursera.org/specializations/algorithms,
https://www.coursera.org/specializations/data-stru.

.JMHrepHeT-TIopTan odpazoBarenbHbIX pecypcoB no UT - http//www.intuit.ru
Unrepner-mopran mno s3biky nporpammmupoBanms C# - http//msdn.microsoft.com/ru-
ru/vcsharp/

WHrepHeT-noprasi  cO  CTaThsIMH 1O  QITOPUTMUKE W TNPOrPaMMHUPOBAHHIO -
http://algolist. manual.ru/

DnekTpoHHas OMOJIMOTEeKa MO TeXHMUECKUM Haykawm - http://techlibrary.ru



http://www.iprbookshop.ru/52186.html
http://www.iprbookshop.ru/91541.html
http://www.iprbookshop.ru/71591.html
http://www.iprbookshop.ru/47275.html
https://stepik.org/course/1547
https://www.coursera.org/specializations/data-stru

10.

11.

12.
13.

10.
11.
12.
13.
14.
15.
16.
17.

18.

9.3.IIporpammHoe o0ecnevyeHne

Microsoft Office 2010 Russian Academic OPEN 1 License (6eccpounas), (mieH3us
49512935);

Microsift Sys Ctr Standard Sngl License/Software Assurance Pack Academic License 2
PROC (6eccpounast), (munensust 60465661)

Microsoft Win Home Basic 7 Russian Academic OPEN (6eccpounas), (mmeHsus
61031351),

Microsoft Office 2010 Russian Academic OPEN, (6eccpounas) (ymmemsust 61031351),
Microsoft Windows Proffesional 8 Russian Upgrade Academic OPEN (6eccpounas),
(mmemsus 61031351),

Microsoft Internet Security&Accel Server Standart Ed 2006 English Academic OPEN,
(6eccpounast), (mnensus  41684549),

Microsoft Office Professional Plus 2010 Russian Academic OPEN, (6eccpounas),
(mvmemus  60939880),

Microsoft Windows Server CAL 2008 Russian Academic OPEN, (6eccpounas), (JeH3us
60939880),

Kaspersky Endpoint Security nns O6msnHeca - Pacumpensbiii Russian Edition. 1000-1499
Node 2 year Educational Renewal License (mmemsust 2022-190513-020932-503-526), cpok
nonb3oBanusg ¢ 2019-05-13 mo 2021-04-13

ABBYYFineReader 11 Professional Edition, (6eccpounas), (mmemus AF11-2S1P01-
102/AD),

Microsoft Windows Pro 64bit DOEM, (6eccpounas), xourpakr Ne 6-OADD2014 ot
05.08.2014

Visual Studio Professional

«Anrumarvat. BY3y. Jlnuensuonnsiit goroBop Nel94 ot 22.03. 2018 rona.

9.4.1Ipo¢deccuonaibublie 6 a3bl JAHHBIX M HH(OPMALIMOHHbIE CIIPABOYHbIE

CHUCTEMBI COBPEMECHHBIX l/IH(l)OpMa]_[I/IOHHI)IX TeXHOJI0THuH
Wudopmarmonnas cuctema «EnuHOe OKHO JTocTyma K oOpa3oBaTelibHBIM pecypcam. Paszmen
WNupopmaTtrka u napopMalpmonHsle TexHoiorum» (https:/habr.com/)

Kpynueimmit  BeO6-cepBuc it XxocTtuHra IT-mpoeKToB W WX COBMECTHOM pPa3paboTKu-
(https://github.com/)

baza kmur u myOnukammii DnextponHoi OuOsmorexn "Hayka u Texnmka" (http://www.n-
t.ru)

EnvHoe okHO JocTyna K oOpa3oBaTesbHbIM pecypcaM. Pasmen HWudopmatmka wu
napopmarmonnpie TexHosmorun (http//window.edu.ru/catalog/?p rubr=2.2.75.6)
OnexrponHas 6womoreunas cuctema ZNANIUM.COM (http://znanium.com/)

[MudpoBass KOIEKIMS SNEKTPOHHbIX Bepcuid wm3naHui (yueOHuKH, ydeOHble HOCOoOuUs,
y4eOHO-METOIMYECKHUEe JOKYMEHTBI, MOHOrpa(uu) IO SKOHOMUYECKHUM, €CTECTBEHHBIM,
TEXHMYECKMM W TyMaHHTapHbIM HAayKaM, CTPYIIIMPOBAHHBIX MO TEMATHYECKUM M IICJICBBIM
NpM3HAKAM.

OnektponHass OubOimmoredyHass cuctema «BOOK.ru» maarensctBa «KHOPyc wMenunay
(https://www.book.ru/)

WHrepHeT-yHUBepcUTeT MHPOPMAIMOHHBIX TEXHOJIOrWid (Www.intuit.ru)

OwnnaiiH cpena pa3paboTku npwiokeHnit (ideone.com)

Kypnan «KommeroreplIpece» (Www.compress.ru)

N3naTenscTBO «OTKPBITHIE CUCTEMBDY (WWW.0SP.1TU)

N3panne o BHICOKMX TEXHOJOTHWSIX (WWW.CNews.ru)

Cnpasouno-paBoBas cuctema «Koncymsranr ITmoc» (http://www.consultant.ru)
Polpred.com O630p CMU (http://polpred.com/)

Dnexrponnas 6ubamoreunas cucrema eLIBRARY.RU (http://www.elibrary.ru)

OnekrponHas Oubimorednast cuctema [IPRbooks (http://www.iprbookshop.ru)

OnexkTpoHHass ~ OuOnmoreyHas  cuctemMa  HaimoHanbHast — SNMEKTpoHHAass — OWONHMOTEKa
(https://m6.pd)

OnexrponHas 6udsmoTeuHas cuctema FOpaiir (http//www.biblio-online.ru)



http://www.consultant.ru/
http://polpred.com/
http://www.elibrary.ru)/
http://www.iprbookshop.ru/
https://нэб.рф/
http://www.biblio-online.ru/

10.06ecneueHue 00pa3oBaTeJILHOIO MPOIIeCCa AJIs1 JTUI[ C O TPAHUYEHHBIMH
BO3MOKHOCTSIMU 3710 POBbsI H HHBAJINI0B

YuyeOHble W yU4EOHO-METOAMYECKHE MaTEepuasbl I CaMOCTOATEIbHOW pPabOoThI
00yJaronmxcs W3 YWCjia WHBAJMIOB U JIMIl C OTPAaHMYEHHBIMH BO3MOXKHOCTAMHU 3710poBbsi (OB3)
NPEIOCTABISIIOTCS B (hOpMax, aJanTUPOBAHHBIX K OTPAHMUCHUSM KX 37]0POBbS U BOCTIPUSTHSI
uHpopmaImu:

Jlna cnenvix u caradoguoaugux:

- Jexkmpd OoGOpPMIITIOTCS B BHAE OJIEKTPOHHOTO JIOKYMEHTA, JOCTYIHOTO C TIOMOIIBIO
KOMIIHIOTEpa CO CTICTMAIMBUPOBAHHBIM TIPOrPAMMHBIM 00€CTICYCHHEM;

- TIHMCHMCHHBIC 33/IaHUS BBITIONHIIOTCS HA KOMIBIOTEPE CO  CICIMATM3UPOBAHHBIM
MPOrpaMMHBIM 00€CTIeUCHHEM, HITH MOTYT OBITh 3aMEHEHBI YCTHBIM OTBETOM;

- o0ecreuynBaeTCsl MHIUBUAYAJbHOE paBHOMEpHoe ocBelieHue He Menee 300 JroKc;

- I BBIMOJHEHMS 3aJaHU TP HEOOXOIMMOCTH TPEIOCTABIICTCS YBEJIMYMBAIOIICE
YCTPOWCTBO; BO3MOXKHO TaKKe  HCTIOJBb30BAaHHE COOCTBEHHBIX  YBEJIMYHMBAIOIINX
YCTPOKCTB;

- TIMCBMEHHBIE 3a/1aHHI OQOPMIIIOTCS YBEJIMUEHHBIM IMIPUDTOM;

- DK3aMe€H M 3a4€T MPOBOMATCS B YCTHOM (pOpMeE WM BBITIONHAIOTCS B MUCHMEHHON (popme
Ha KOMTIbIOTEpE.

Jna enyxux u cnadocaviumaniux:

-  Jexkimd O(OpPMISIIOTCST B BHUIAE OJEKTPOHHOTO JOKYMEHTa, JHOO TMpeoCTaBISIETCS
3BYKOYCWIMBAIOIAsl alMapaTypa WHIUBUIYAILHOTO TOTH30BAHMS;

- IMCbMEHHBIC 3aJ]aHKs BBHITIOJHAIOTCS HAa KOMIILIOTEPE B IMMCHbMEHHOM (opMme;

- DJK3aMeH W 3a4€T TPOBOASATCS B TMHMChbMEHHOM (popMe Ha KOMIBIOTEPE; BO3MOMKHO
npoBeJicHue B (popMe TECTHPOBAHMS.

Jlna auy ¢ Hapyw eHuAMuU ONOPHO-06U2AMESILHO20 Annapama:

- JeKkmu OQOpPMIIIOTCS B BHAE DICKTPOHHOIO JOKYMEHTA, JOCTYIHOTO C TOMOIIBIO
KOMTILIOTEpA CO CTICIMANIIBUPOBAHHBIM TPOrPAMMHBIM 00€CTICUeHUEM;

- TMChbMEHHBbIC 33/IaHUS BBITIONHAIOTCS HA KOMIIBIOTEPE CO  CIEIMATM3UPOBAHHBIM
MPOrpaMMHBIM 00€CTICUCHHUEM

- DK3aMCH W 3a4€T MPOBOIATCS B YCTHOM (hOpME WM BBITIONHAIOTCS B IMHCHMEHHOU (popme
Ha KOMIIBIOTEPE.

[Tpu HEOOXOMMMOCTH TIPeIyCMAaTPUBACTCS YBEIIMUEHUE BPEMEHH JIJIs OATOTOBKU OTBETA.

[Iporienypa  mpoBeeHWS ~ MPOMEXYTOUYHOM  aTrTecTalmd  JJid  OOy4aroImxcs
YCTAHABIMBACTCA C Y4ETOM WX HHAUBHAYAJbHBIX TCUXO(DMBUMYECKHUX  OCOOEHHOCTEH.
[TpomerxyTodHast aTTeCTAIMI MOXKET TPOBOUTHCS B HECKOJILKO ITATIOB.

[Tpu mpoBeseHUHM TPOIETYPHl OICHUBAHWS PE3YIBTATOB OOYYCHHS MpPEayCMAaTpPUBACTCS
UCTIONIb30BAHUE  TEXHMYECKHX CPEACTB, HEOOXONMMBIX B CBS3M C  HMHAUBUAYAJbHBIMH
OCOOCHHOCTSIMU O0y4arommxcsi. DTH CPeACTBA MOTYT OBITh TPEIOCTABICHBI YHHUBEPCUTETOM ,
WIM MOTYT HMCTIOJIb30BAaThCS COOCTBEHHBIC TEXHMYECKHE CPECTRA.

[IpoBenenne  mpoueAyphl  OLCHWMBAHWSI  PE3yIbTaTOB  OOydeHWs]  JOIMYCKAaeTCsl  C
UCTIONTF30BAHUEM JTUCTAHIMOHHBIX 00pa30BaTEIbHBIX TEXHOJIOTHIA.

ObecneuynBaeTcst O0CTYN K HMHPOPMAIMOHHBIM U OuOIMOrpaduuecKkuM pecypcam B CETH
WurepHeT nns Kaxknporo oOywaromerocs B (opmax, aJanTHpPOBAaHHBIX K OTPaHMUCHMSIM HX
3JI0POBBSI ¥ BOCTIDHSITHSI MH(POPMATIIH:

Jlnsa cnenvix u caradoguoaujux:

- B IEYaTHOHN (popMe yBEIHMUECHHBIM ILPUPTOM;

- B (popMe 3NIEKTPOHHOTO JIOKYMEHTA;

- B hopme ayamodaiina.

Hna znyxux u cnabocnviumanjux:

- B TIeUYaTHOU ¢opme;

- B (popMe 2IIEKTPOHHOTO JIOKYMEHTA.

Jna obyuarowuxca ¢ Hapyuienuamu OnOpHO-06U2AMENbHO20 ANNAPAmMa:



- B leyaTHOH Qopme;
- B (hopMe DNIEKTPOHHOTO JIOKYMEHTA;
- B (popme aynuodaiina.

VYyeOHble ayaAuTOpHH JIJIsl BCEX BUIOB KOHTAKTHOW M CAMOCTOSITEIbHOIN paboThl, HAy4YHast
OuOMoTeKa W WHBIC TIOMEINEHHS I OOYYEeHHs OCHAIICHBI CIeIHMajbHBIM O0Opy/IOBaHHEM M
yu4eOHBIMH MECTAMU C TEXHUIECKIMU CPEeJCTBAMU 00 YU CHIIS:

015 CIenbIX U C1a008UOAUUX:

- aBTOMAaTW3UPOBAHHBIM PabOYMM MECTOM JIJIsl JIIOJICH ¢ HApYIICHHEM 3PEHHS

- NP HEOOXOIMMOCTH OOYYarOIIMMCS TPEIOCTABIICTCS YBEJIMYIHMBAIOIICE YCTPOWCTBO,
JTOTyCKAETCs UCTIONH30BAHKE YBEIMUHMBAIOIIMX YCTPOHCTB, UMEIOMIHXCS Y 00YyUarOIINXCS;
0N 2YXUX U caadocaviiauiux:

- aBTOMATH3UPOBAHHBIM pPa0OUYMM MECTOM /Il JIIOJEH ¢ HapylUIeHHEeM Cclyxa u
cJ1a0OCIIBIIIATIIHX;

- aKyCTUYECKUM YCWIUTEIIb M KOJIOHKH,

0171 00yUaAUUXCA C HAPYUWIEHUAMU ONOPHO-08U2AMENIbHOZ0 ANRRAPAMA:
- IEPEIBWKHBIMY, PETYIMPYEMBIMU 3proHoMmueckumu napramu CH-1;
- KOMIIBIOTE€PHON TEXHHKOW CO CIeIHMAJIbHBIM TPOrpaMMHBIM 00€CTICYECHHUEM.

11. MaTepuajibHO-TeXHUYECKOE 00ecnedyeHue JMCHMILTUHBI (MOTYJIs1)
I[J'ISI npeno,uaBaHI/m nu I/I3Y‘ICHI/I}I JUCTIUIUINHBI I/ICI'IOJ'IBSyeTCSI JICKIIMOHHAa A aynmopm,

obecriedeHHass MYJbTHMEIUA MPOCKTOPOM M COMYTCTBYIOIMM 0OOpY/OBaHHEM, MHTCPAKTHUBHOM
nockoit. Mcnomesytorcs YMK nucimmmsbl (Ha OymMa)XHOM M 3JIEKTPOHHOM HOCHTEJISIX), (POHI
Hay4YHOH OWOJIMOTEKU YHHMBEPCUTETA, METOAMYECKHE W Yy4eOHO-METOAMYECKHE MaTepHasbl
kaeapsl MHOOPMATHKH.

K paboueit npocpamme npunazaromesn:

Ipuioxenune 1 — DoHI OIECHOYHBIX CPEACTB JMJISI TPOBEACHUS ATTECTALMH YPOBHSI
c(hopMHUPOBAHHOCTH KOMIICTEHIMI OOYYarOIIMXCS TIO JUCIMIUIMHE (MOIYJIIO);

Ipunoxenune 2 — Meroguueckue ykazaHus i1 OOYYaIOIIMXCS TIO OCBOCHHIO
JIUCUMIUTAHBL  (MOJTYJIs).



YTBEPXIEHO
[Tporokon 3acenanus kadeapsl
Ne OT

JUCT UBMEHEHU

(HUsmenenus u donoanenus 8 PIIJ] enocamcs edceco0no u ogopmasiomes 8 OAHHOU
dopme. Hzmenenus 6HOCAMCSA 3aMEHOT OMOEIbHBIX TUCHOE (CIMAPbLL TUCT NPU IMOM YBEMHBIM
MapKepoM nepeyepKueaemcs, d HOBblL JUCM C USMEHEeHUeM CMeniepom NPpUKaibléaemcs K
paboueti npoepamme (Xpanumcs Ha Kageope), 8 snekmpornou gopme PII] oonsxcna Ovims
aKmyaiusupo8anHou ecez0d, m.e. C GHECEeHHbIMU USMEHEHUIMU.

Ilpu Hanuyuu 0O0NLULO20 KOAUYECMB8A USMEHEeHUl U NONPABOK, 3aAmpYOHAIOUWUX
NOHUMAHUE, BOZHUKULUX 8 CB853U C UBMeHeHUeM Hopmamushol 6aszvl BO u opyeum npuuunam,
nposooumcs noauvili nepecmomp PII/] (m.e. eévinyckaemcs nosasn PII/]), komopas npoxooum
6ce cmaouu npo8epKuU U YmeeprHcoeHus,).

B paboueii nporpamMme (Mo0yJie) TUCTIMIUTAHBI

(Hazsanue OUCYUNIUHBL)
TI0 HATIPABJICHUIO TIOATOTOBKHU (CHeyuaibHOCmu)

Ha 20 /20  y4eOHbIA TOX

1.B BHOCSITCS CJICAYIOIINE U3MEHEHHS

(a1emenm paboueii npocpammol)
| O ;

2.B BHOCSITCS CJIEYIOLME U3MEHEHM:

(a1emenm paboyeti npocpammoi)
2. 0. ;

3.B BHOCATCS CJEAYIOIINE W3MECHEHVS:
(a1emenm paboyeti npocpammoi)
T ;

CocTaBurenb HOAIIMCH pacmn(prBKa HoAIMCH
JgaTta

3aB. kadenpoii MOJIHCH pacimppoBKa MOATICH



