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1. ean u 3aaa494 JMCIUTLTHHBI

Heab AMCUUNIMHBI
HensmMu  ocBoeHust AucUUIUIMHBL  CTPYKTYpbl JaHHBIX sIBIsieTCSl  (DOpMHpPOBaAHUE

npoeCCHOHATBHBIX ~KOMIETEHIMH Oynylmux CHEIHaTiucTOB B OONACTH  MPUKIATHON

MaTeMaTHKH, UW3y4eHHE HCIONb3yeMbIX B MPOrPaMMHUPOBAHUU CTPYKTYp HAHHBIX U

3¢ PEKTUBHBIX AITOPUTMOB, 00ECIICUNBAIONINX Ka4eCTBEHHYIO IPOTPAaMMHYIO peaTi3alnio ITUX

CTPYKTYP.

3anaqn JUCHHUITIJIMHBI
OCHOBHBIMU 3a/1a4aMH U3y4YCHUS TUCIUTUINHBI SBIISIOTCS:

e HAY4YUThb CTYACHTOB IPEJICTABIATH JaHHbIE HA (DU3MUYECKOM M JIOTUYECKOM YPOBHSX IS
IIEJICHANPABICHHOTO MX KCIOJNB30BAaHUS MpH pPa3paboTKe MPHUKIATHBIX W CHCTEMHBIX
IpOTpaMM;

e HAYYHTb IPUMEHATH 0A30BbIC AITOPUTMBI IIPOTPAMMHUPOBAHUS TIPH CO3JJAHUU MPUKIIAJHOTO U
CHCTEMHOTO IIPOTPaMMHOTO 00ECIICUCHHS.

e cdopMHUpOBATh MNPAKTUYECKHHA ONBIT NPUMEHEHHS CTPYKTYp HAaHHBIX B XOJAE pEIICHUS
NPUKIIAHBIX 3a/1a4 TPO(EeCCHOHANBHON e TeIbHOCTH.

2. MecTo IUCHMILUIMHBI B CTPYKTYpe 00pa30BaTe/bHOI NPOrpaMMbl

Hucuumnnuna «CTpyKTypbl JaHHBIX» OTHOCUTCS K 4acTh (QOpMHUPYEeMOW Y4aCTHHUKAMH
oOpazoBarenbHbiX OTHOIeHWH brnoka 1 Jucummmasl (Momynu) (B1.B.02) mnoaroroBku
CTYJIEHTOB IO HampaBiieHut0 noarotoBku OakanaBpoB 01.03.02 «lIpuknagHas matematuka u
MH(OPMATUKAY.

HpepeKBI/IBI/ITLI JUCHUITIIMHBI:

JIns OCBOEGHMSI TaHHOW AUCUMIUIMHBI CTYJEHT JOJKEH BJIAJETh OCHOBHBIMHU MOHATHSIMU
JUCLUHUIJIMH MAaTeMaTHUYeCKOr0 M EeCTECTBEHHOHAy4YHOIro IHMKJIa: MaremMaTU4ecKud aHaius,
KomrmuiekcHpili aHanu3, Teopust anroputMoB, SI3bIKH U METOIbI IporpamMmmMupoBanus, OOBEKTHO-
OPUEHTHPOBAHHOE IporpammupoBanue, [Ipaktukym Ha OBM.

HOCTpeKBI/ISI/ITI)I JAUCHUIIIIUHBI:

OcBoeHME [aHHOW JHUCUUIUIMHBI JOJDKHO IOATOTOBUTH CTYNEHTOB K JalIbHEHIIEMY
00pa30BaHUIO0 B O0JIACTU BBIYMCIUTENIBHON TEXHUKM M cHCTeM oO0paOoTku uHpopMaluu, B
YaCTHOCTU K M3y4eHHUIO KypcoB: KommbroTepHoe mozaenupoBanue, Web-texHomoruu, si3bIkH ¢
CpeicTBa CO3/IaHUS Web-TIPUIIOKEHHM, y4eOHOHM, MPOU3BOACTBEHHON W MPEITUIIIIOMHON
MPAKTHUK, BEJCHUIO HAYyYHO-UCCIIE0BATENbCKOW PabOTHI.

3. ®opMupyeMble KOMIETEHUMH W HMHIAMKATOPbI HX JOCTH:KEHUSI 110
AUCUUILINHE

Konsi ., Koa n HaumMeHOBaHHMe MHAUKATOPA
Conep:xanue KOMIeTeHIU
KOMIIeTeHIINH JOCTH;KEHHsI KOMIIETEHIINI

IIKC-2.1

3HaTh OCHOBHBIE MPUHIUIIBI IPOEKTUPOBAHUS
CTPYKTYp aHHBIX.

IKC -2.2

‘YMeTh UCTIONb30BATh MPUHITHUITHI
MIPOEKTUPOBAHUSA CTPYKTYpP JaHHBIX.

IIKC-2.3

VimeTs HaBBIKH TPOEKTUPOBAHUS CTPYKTYP
JTAHHBIX.

CrniocoGeH npoeKTUpOBaTh
CTPYKTYPBI JaHHBIX

[TKC-2




4, CTpyKTypa U cofep:KaHue TUCIUNINHBI (MOTYJIs1)

4.1. CTpyKTypa IMCHUNJIMHBI (MOXYJIS)

OO6miass TPyIOEMKOCTh JUCIHUIUIMHBI (MOJYJISI) COCTaBiIsIeT 4 3a4eTHBIX

enunun (144 akageMUYecKHX Jaca).

TpynoemMKocCTs,
Bux pabors! aKaJl. 4acoB
CeMecTp
BCETO
6
O01as TPy10eMKOCTh 144 144
KonTakTHas padora: 66 66
Jlexrmn (JIek) 30 30
Jlabopatopubie pabotsl (J1a0) 30 30
KonTtakTHas pabora B nepuoa teoperndeckoro ooyuenus (KoutTO)
(IIposedenue mexywux KOHCYIbmayutl U UHOUBUOYANbHAL paboma co 5 5
cmyoenmamil)
KonrtakTHas paboTa B eproJl IPOMEIKYTOUHOW aTTECTAIIMH
1 1
(KontITA)
[TpomexxyTouHas aTTecTanus SK3aMeH 26 26
CamocrosiTejbHasi padoTa: 52 52
- CAMOCmosmenbHoe U3yyeHue pasoenos (nepeduciums); 2 2
- CAMON0020MosKa (Npopabomka u no8MopeHue 1eKYUOHHO20 12 12
Mamepuana, Mamepuaia y4eOHuKos u yuebnvix nocooutl);
- 10020MOBKA K 1aO0PAMOPHLIM 3AHAMUSIM, 30 30
- N10020MOBKA K NPOMEINHCYMOYHOU ammecmayuu u m.n.) 8 8

4.2.Pacnpenesnenne BWIOB PadoThbl M WX TPYAOEMKOCTH IO pasjaeiam

TUCHHUIIAHBI (MOIYJIs1)

Ounas ¢popma o0yueHus

Buner yaebHo# paboTh (B
gacax)
KOHTaKTHast =
DopMbI TEKYIIETO KOHTPOJIS
No Pasgen nqucuuruinael/ o o i P ym P o
2 = 5 | ycreBaeMOCTH, IPOMEKYTOYHOM
/1 TEMBI 2 2 s s
e = o ®| axl &3 arTecTauuu
S| E| 2E| 2E|l gy
| | x| 5558
= 5} = =z o Tl &
[ = 2 38 o3 =
[&] < M O [<g] =]
[o < O
= =
1 Tema 1. Tumbl TaHHBIX U CTPYKTYPHI 4 0 4 4 Y cTHBIIM ONPOC 10 TEME JIEKIIUH.
' JIaHHBIX. BpeMsi BBITIOJIHEHUS! TPOTrpaMMm IIpoBepka goMalIHero 3ajaaHusl.
5 Tema 2. JlaHHBIE CTaTHYECKON 6 0 6 10 YCTHBIHN ONpoc Mo TeME JIEKLMH.
' CTPYKTYPHI (IPOCTHIE U COCTABHBIEC) [IpoBepka momaiHero 3agaHusl.
3 Tewma 3. JlaHHBIE TIOTYCTATHYECKOM 6 0 6 8 Y CTHBII OIPOC M0 TEME JIEKLMH.
' CTPYKTYPBI IIpoBepka JoMantHero 3agaHusl.
6 YCTHBIHN Onpoc Mo TeMe JIEKIUH.
4. | Tema 4. AT]I Jlepesbs 4 0 4 | 8 P a
[IpoBepka goManIHero 3ajaHusl.
Y CTHEII onpoc 1O TEME JIEKITHH.
5. | Tema 5. AT/ Tpadbr 6 0 6 | 8 p
IIpoBepka JOMaIIHEro 3aJaHusl.
YCTHBIN Onpoc Mo TeMe JIEKIHH.
6. Tema 6. Anroputmbl Ha rpadax 4 0 4 6 p !
[IpoBepka goManiHero 3ajaHusl.
IK3AMEH 8 | Yemuwui sxzamen (no bunemam)
HUTOTO: 112 | 30 0 30 52




4.3.Coaeprkanue pa3aejoB TUCHUILTHHBI
Tema 1 Tunbl JaHHBIX U CTPYKTYPbI 1aHHbIX. BpeMsi BbINOJIHEHHSI IPOTPaMM.
Crtpykrypa u popmar ganabXx. CTaTHYeCcKUe, MOIyCTATUYECKUE U TUHAMUYIECKUE CTPYKTYPBHI.

Tema 2 /lanHbIe cTATHYECKOH CTPYKTYPHI (IPOCTHIE U COCTABHBIE)
Knaccudukanus ctpyktyp AaHHbIX. [IpocThie CTpYKTYpbI 1aHHBIX.

Tema 3 JlaHHbIE MOJYCTATHYECKON CTPYKTYPbI
Cnucku. Crexu. Ouepenu. [eku.

Tema 4. AT/l lepeBbs
[Tomeuennsie nepeBbs. O6xox nepesa. [IBouuHsie qepeBbs. Peanu3zanus nepeBbeB.

Tema 5 AT/l I'padni
[TpencraBienue rpados. OpueHTHPOBAHHBIE TPADBHI.

Tema 6. AqiropuT™Mbl Ha rpagax
Anroputwmsl Ha rpadax. HeopuentupoBanusie rpadol. O6X01 HEOPUEHTUPOBAHHBIX TpadoB.

4.4 Tembl U IVIAHBI J12A00PATOPHBIX 3aHATUH

Jladoparopnoe 3ansaTue Nel (4 u.)
Tema TunbI JAHHBIX H CTPYKTYPHI JaHHBIX. BpeMsi BbINOJTHEHHSI POTPaMM
Bompock! mist o0cyxaeHus:

1. Crpyktypa u popmar JaHHBIX.

2. CraTtnueckue, NOJyCTaTUYECKUE U TUHAMHUYECKHE CTPYKTYPHI.

3. IIpumepsl peanmzanuu.

Jla6opaTopHnoe 3ausiTie Ne2 (6 4.)
Tema JlaHHBbIEe CTATHYECKOM CTPYKTYPHI (IIPOCTHIE U COCTABHbIE)
Bompocsr g1t 06cyxnenus:

1. Knaccudukauus cTpykTyp JaHHBIX.

2. TlpocTble cTPYKTYphl JaHHBIX.

3. OcobeHHOCTH peanu3aluu.

JladopaTopnoe 3ansitue Ne3 (6 4.)
Tema /laHHBIE MOJYCTATHYECKOIH CTPYKTYPbI
Bompocs! 11t 06cyxnenus:
1. Crucku.
Creku.
Ouepenu.
Jexu.
Oco0eHHOCTH peann3aluy.
JlaboparopHnoe 3ansTue Ned (4 u.)
Tema AT/ JdepeBbsi

Bomnpocs! 11t 06cyxaeHus:
1. TlomeueHHbIe AepEBbS.
2. OO0xon mepesa.
3. JIBoWuHBIE IEPEBBSI.
4. OcoOeHHOCTH peaTn3alty.

a bk wn



JlaboparopHnoe 3ansTue Ne5 (6 u.)

Tema AT/ I'padbr
Bomnpocs! 11t 06cyxaeHus:

1. OmnpeneneHnue U OCHOBHBIC CBOMCTBAa OPHEHTHUPOBAHHBIX TpadoB.
2. OCOOEHHOCTH pealHu3alyy AITOPUTMOB JUIsl HEOPUEHTUPOBAHHBIX I'PadoB.

JlaboparopHnoe 3ansTue Ne6 (4 u.)

Tema Anropurmbl Ha rpagax
Bompocs! 1uist 06cyxnenuns:

1. HeopuentupoBaHHBIC rpadbl.
2. O06x01 HEOPUEHTHPOBAHHBIX TPaQOB.
3. Oco0eHHOCTH peann3alnui.

5. Tembl ANCIHUIIJINHBI (MOI[yJIﬂ) AJIA CAMOCTOATECJIBHOTO U3YYCHUHA

No HazBanue Tembl KonuuectBo yacos
CoptrpoBka naHHBIX. Moen BHyTpeHHeH COPTHPOBKH.

1. Kapmannast v mupaMuansHas COPTUPOBKH. AHAIIN3 BpEMEHH 2
BBIIIOJTHCHUS. .

Bormpocs! 1u1st caMOKOHTPOIA:
1. HaszoBure oTiIMuMs KapMaHHOMN U MUPaMUAAIbHON COPTUPOBOK.

2. TlpoBenute aHANTN3 BPEMEHH BBIIOJIHCHHS COPTHPOBOK.

6. OOpa3oBarejibHbIE TEXHOJIOTHH

HaumeHoBaHue pasaeiia

Buapl yueOHbIX 3aHATHH

Oo0pa3oBaTebHbIE TEXHOJIOTUH

1 cemecTp

Tema 1. Tunsl JaHHBIX U
1. |cTpyKTypHI HJaHHBIX. Bpems
BBITIOJIHEHHSI IPOTPaMM

Jlexuuu 1-2

TpaguuuoHHas JeKuus B ayj. C
MyJIbTUMEINA IPOCKTOPOM

JlaboparopHsie 3ansaTHS 1-2

JlaGoparopHoe 3aHATHE B
KOMITBFOTEPHOM KJ1acce.

CaMocTosTeIpHas pa60Ta

N3yyenune marepuasla o TeEME
JIEKIUH, TOATOTOBKA JOMAIHEr0
3aJlaHusl.

Tema 2. JlaHHBIE CTATHYECKOH
2. |CTPYKTYpHI (IPOCTBHIE U
COCTaBHBIE)

Jlexmun 1-3

TpaguuuoHHas JeKuus B ayJd. C
MYJIbTUMEINA IPOEKTOPOM

JlaGoparopHsie 3ansaTus 1-3

JlaGoparopHoe 3aHATHE B
KOMIIBIOTEPHOM KJlacce.

CamocTosiTenbHas paborta

N3yyenune marepuasla o TeEME
JICKIIMH, ITOATIOTOBKA JOMAIIIHETO
3a/1aHHUs.

Tewma 3. /lanHbIe
[OJIyCTaTUYECKOM CTPYKTYpbI

Jlexuu 1-3

TpagunyoHHas JIEKIHA B aynl. C
MYJIbTUMEINA IPOEKTOPOM

JlaboparopHbie 3aHsaTus 1-3

JlaGopaTopHoe 3aHATHE B
KOMITBIOTEPHOM KJIACCE.

CamocTosiTenbHas paborta

HBy'-ICHI/Ie Marepuajia Mo TEME
JICKIIMH, ITIOATIOTOBKA JOMAIITHETO
3alaHHs.

4. |Tema 4. AT]I depeBnst

Jlexuuu 1-2

Tpa,[[I/IL[I/IOHHaH JICKIIUA B ayAd. C
MyJIbTUMCUA ITPOCKTOPOM

Jlaboparophbie 3aHsTus 1-2

JlaGopaTopHoe 3aHITHE B




KOMITBIOTCPHOM KJIACCC.

I/I3y‘{€HI/I€ Marepuajia MmO TEME

CamocrosTenpHas paboTa JIEKIIMH, IOJArOTOBKA JIOMAIIIHErO
3aaHusl.
TpagumuoHHast JeKIus B ayi. C
Jlexuuu 1-3 pajui yA

MYJIbTUMENNA IIPOCKTOPOM

JlaGopaTopHoe 3aHATHE B

JlaboparopHsie 3ansaTus 1-3
KOMITBIOTEPHOM KJ1acce.

5. |Tema 5. AT/ I'pader

N3yyenune wmarepuasa IO TEME

CamocrosTensHas paboTta JIEKIMH, TOATOTOBKA JOMAIIHETO
3aaHusl.
TpamuuuoHHasT JEKUUs B ayld. C

Jlexrun 1-2 PaHH H ya
MYJIbTUMEANA TPOSKTOPOM
JlaGopartopHoe 3aHsTHE B

Tema 6. Anroput™msl Ha Jlexuuu 1-2 patop
6. rpadax KOMIIBIOTEPHOM KJIacce.

WN3yyenne wMartepuasia Mo TeEME

CamocrosTensHas paboTta JIEKWH, TOJATOTOBKA JIOMAIIHETO

3alaHus.

7. OueHouHnble cpeacTtBa (Marepuaabl) JJsi  TeKYLIero  KOHTPOJIA
yCIIeBA€MOCTH, TMPOMEXKYTOYHOM  aTTeCTANMH  O0yYAIOUIUXCHA 110
AUCHUILINHE (MOIYJIIO)

IIpumepHbIe BApHAHTHI HHANBHUAYAJBHBIX 3a1aHU
BapuanT Nel

1. HUcnonb3ys ouepelb, peIUTh CIEAYIOUIYIO 3a/1a4y.
Type Ums = (AnHa, ..., SIxoB);
Hertu = array [ums, ums]| of Boolean;
IToromku = File of ums;
Cuuras 3amanabiM ums U, maccus JI tuma Jeru (JI[X, Y]= True, ecnu venoBek 1Mo uMeHd Y
ABJIIETCS peOCHKOM 4esloBeKa Mo MMeHu X), 3anucarh B (aiin II TMma moTOMKHM MMeHa Bcex
IIOTOMKOB 4elloBeKa ¢ uMeHeM U B ciiefyrolieM mopsijke: CHayajga MIMEHa BCeX ero JIeTei, 3arem
MMEHa BCEX €r0 BHYKOB, 3aT€M MPABHYKOB H T.JI.

2. Co3naTh CIMCOK, coaeprkamuii cinoBa. OTCOPTUPOBATH MO anaBUTY HIEMEHTHI CITUCKA.
B mpouecce ynopsgoueHus 3JIEeMEHThI CIIMCKA IEPEMENIAThCsl HE JOJDKHBI.

Bapuant Ne2

1. Hcnonb3ys CTeK, pelMTh CIEAYIOIIYIO 3a1a4y:
B tekcroBom ¢aiine LOG 3amucano 6e3 ommbok sormdeckoe Bbipaxkenue (JIB) B
crenyroei hopme:
<JIB>::=true | false | (—<JIB>) | (<JIB> A <JIB>) | (<JIB> v <JIB>)
Berunciute (kaxk Boolean) 3HaueHue 3TOro BBIpaXKEHHs. 3HAKH —, A, V O03HAYAIOT
COOTBETCTBEHHO OTPULIAHHE, KOHBIOHKIIUIO U TU3BIOHKIIHUIO.

2. I[aH HCKOTOpBIfI TEKCT HpOHBBOJ’ILHOfI JJIMHBI. HCOGXOI[I/IMO INpOBEPUTHL €TO
CUMMCTPUYHOCTD, UCITOJIB3Ys }II/IHaMI/IIIeCKI/If/'I CITMCOK.

®dopma KOHTPOJIS — IK3AMeEH
IIpumepHBIe BONPOCHI K IK3aMEeHY

1. JlanHble cTaTH4ECKOM CTPYKTYpHI. [IpocThie TUIIBI JaHHBIX.
2. JlaHHBIE CTaTUYECKOH CTPYKTYphl. COCTaBHBIC THITHI JAHHBIX




3. JluHaMu4eckue CTPYKTYphl NaHHBIX: CIUCKU. Buapl cinckoB. OCHOBHBIE ONEPAaTOpPhI IS
paboTsI co ciuckamu. CriocoObl peamu3aiy CIUCKOB.

4. JluHaMuYecKue CTPYKTYpbl AAaHHBIX: cTekd. OCHOBHBIE OMEpaToOpbl IJs pabOThl CO
crekamu. CriocoObl peaan3aliy CTEKOB.

5. JluHamMuyeckue CTPYKTYphl NaHHBIX: ouepenu. OCHOBHBIE oOIepaTtopbl s paboThl ¢

ouepeasiMu. CriocoObl peanu3aliy Ouepeiei.

HepeBws. Onpenenenne nepeBa. O0xosl nepeBbeB. [loMeueHHbIE 1epeBbsl.

Aolctpaktabiii Tun qaHabeix TREE. CriocoObl peanu3anuu 1epeBbeB.

JIBonunbie nepeBbsi. CrocoObl MpeCcTaBIeHUs ABOUYHBIX JI€PEBHEB.

OpuentupoBannbie Tpadsl. OmpeneneHne W OCHOBHBbIE mToOHATHSA. [IpencraBnenue

rpadoB. OCHOBHBIE ONIEpaToOphI AJisl pabOTHI ¢ rpadamu.

10. OpuentupoBanusie rpadsl. Anroputm dnoiina.

11. OpuentupoBannbie rpadpl. Anroputm J{eHKcTph

12. OpuentupoBannsie rpadsl. Anroput™ Yopiena. Haxoxaenue nientpa oprpada.

13. OpuentupoBannbie rpadsl. O6xoa oprpados.

14. HeopueHnTupoBaHHbIE rpadsl. OcHoBHbIE OINPEIEICHUS. IIpencraBnenue
HEOPUEHTHUPOBAHHBIX TPadoB.

15. HeopuentupoBanublie rpadsl. OcToBHBIE AepeBbS MUHUMAIbHONW CTOMMOCTH. AJNTOPUTM
IIpuma.

16. HeopuentupoBanusie rpadpl. OcTOBHBIEC AepeBbS MUHUMAIbHOW CTOMMOCTH. AJNTOPUTM
Kpyckana.

© N

8. Cucrema olleHMBAHUA MJIAHNPYEMBIX Pe3yJibTATOB 00y4YeHUs:

Kpurepun oueHuBanus

OneHka «OTJIMYHO» BBICTABIISETCS CTYIEHTY, INTyOOKO M NMPOYHO YCBOMBIIEMY IIPOIPaMMHBIM
MaTepual, HCYEpNbIBAIOIIE, IIOCIEJOBAaTEIIbHO, TI'PAaMOTHO M JIOTUYECKH CTPOHHO €ro
U3JIAralolleMy, B OTBETE KOTOpPOrO YBSI3BIBAETCS TEOpUS C NPAKTHUKOM, OH IOKa3bIBAET
3HAaKOMCTBO C JIMTEpPaTypoi, NpPaBUIbHO OOOCHOBBIBAET W UCIOJB3YeT palMOHAJIbHbBIE U
COBPEMEHHBIE CPEJICTBA PELLIEHUS IIOCTABICHHON IPOOJIEMBI.

Onenka «XOpomo» BBICTABIAETCS CTYIEHTY, TBEPAO 3HAIOLIEMY IPOrpaMMHBIA MaTepuall,
rPaMOTHO M IO CYILECTBY H3JIAralollleMy €ro, KOTOpbIH HE JOMYCKAeT CYIIEeCTBEHHBIX
HETOYHOCTEH B OTBETE HA BOIPOC, NMPABWIBHO IPHUMEHSET TEOPETHUYECKHUE IOJIOKECHUS IPU
pEeLIEeHNH TOCTABICHHON 3a/1a4U.

Onenka «yJa0BJIETBOPUTEJIbHO» BBICTABIISIETCS CTYAEHTY, KOTOPBIA 3HAET TOJBKO OCHOBHOM
IPOrpaMMHBIM MaTepuan, HO HE YCBOWJ OCOOEHHOCTEH, JOIYCKaeT B OTBETE HETOYHOCTH,
HEKOPPEKTHO (OPMYIHUPYET OCHOBHBIE 3aKOHBI M IpaBUJa, 3aTPYAHSETCS B BbHIIOJIHEHUHU
MPAKTUYECKHX 3ajau.

Onenka «HeyJA0BJIETBOPUTEJIbHO» BBICTABISETCS CTYACHTY, KOTOPBIM HE 3HACT 3HAYUTEIBHON
JacThu HOpOorpaMMHOro marcpuajia, AONYCKA€T B OTBETC CYHICCTBCHHBIC OIHI/I6KI/I, C
3aTpyJHEHUSMU BBIIOJIHSIET IPAKTUYECKUE 3a/1aHNUS.



3a oany padory Bcero
®opva koHTpoIS Musm. Makec. Mus=. Makec.
f0asi0B | 0aJJ10B 0aJU10B 0aJU10B

Texymuii KOHTPOJIb:
AkTHBHas pab0Ta Ha 3aHATHH 0,25 0,5 9 18
BrlnosHeHHE TOMAIITHErO 3a1aHUs 0,75 0,75 27 27
BrlnonHeHHE 3a1aHUI CAMOCTOSTEIIbHOM PadOThI 1 3 1 3
KOJLIOKGUYM 1 3 3 9
[TpomexyTo4Has aTTecTalus (IK3aMeH) 20 43
HTroro 3a cemecTp 60 100

9. YueOHo-MeTOAMYECKOE U HH(POPMAIIMOHHOE 00ecTieYeHUue TMCUUTIIMHBI

9.1.0cHoBHas JIUTEpaTypa

1. Aunekceen, B. E. I'padbr u anroputmel. CTpyKTypbl JaHHBIX. Mojenu Berauciennit / B. E.
Anekcees, B. A. TananoB. — M. : UatepHer-Yuausepcurer Mudopmannonnsix TexHomorui
(MHTYUT), 2016. — 153 c¢. — ISBN 5-9556-0066-3. — TekcT : 3neKTpOHHBIA //
OneKkTpoHHO-Oubmoreunas  cucrema [PR BOOKS  :  [caiitr]. —  URL:
http://www.iprbookshop.ru/52186.html (mata o6pamenus: 08.11.2019).

2. Cuntok, B. I'. AnropuT™mbsl ¥ CTPYKTYpBI NaHHBIX :@ JJAOOPAaTOPHBIN MpPaKTUKyM. YdeOHOe
nocobue / B. I'. Cuntok, 0. JI. Pa3anoB. — benropon : benroponackuii rocyaapcTBeHHBIM
texHojornueckuit yauepeuteT um. B.I'. Illyxosa, 9bC ACB, 2013. — 204 c. — ISBN 978-
5-361-00194-1. — TekcT : 3IEKTPOHHBIN // DNEKTpOHHO-OMOMMOTe4YHass cucrema IPR
BOOKS : [caiit]. — URL: http://www.iprbookshop.ru/28363.html (nmara oOparmieHus:
08.11.2019)

3. Haszapenko, I1. A. AnropuT™MbI B CTPYKTYpHI JaHHBIX : yueOHoe nmocooue / [1. A. Hazapenko.
— Camapa : [loBOMKCKHN TOCYyIapCTBEHHBIH YHHMBEPCUTET TEJIEKOMMYHHUKAIMN H
unpopmaruku, 2015. — 130 c. — ISBN 2227-8397. — Tekct : 3JeKTpOHHBINA //
OnekTpoHHO-OmOnuoreynass  cucrema IPR BOOKS  :  [caiit]. —  URL:
http://www.iprbookshop.ru/71819.html (1ara o6pamenus: 08.11.2019).

9.2. JlonoiHUTEIbHAS JIUTEpPaTypa

1. Umano, M. II. COopHUK 3amady MO KypCcy <«AJITOPUTMBI U CTPYKTYPHl HaHHBIX»
meroaunueckue ykazanus / W. I1. Banos, A. FO. T'ony6kos, C. FO. CxopoboratoB. — M. :
MockoBCKUI rocyaapCTBEHHBIN TexHUYeckuil yHuBepcuteT umenu H.D. baymana, 2013. —
36 c. — ISBN 978-5-7038-3681-1. — TekcT : 31eKTpOHHBIN // DIeKTPOHHO-ONOIMOoTeYHas
cucreMa IPR BOOKS : [caiiT]. — URL: http://www.iprbookshop.ru/31548. html (mara
obpamenus: 08.11.2019).

2. Axo A.B. CtpykTypsl JaHHBIX U anropuTmsbl. Ilep ¢ anrn. / Xonkpodr .3., Yaeman .. -
M.,Cn6, Kues: Bunbsamc, 2011.

3. Kopwmen T. Anroputmel: moctpoenue u ananus. / Jleiizepcon Y., Pusect P. MIIMHO, 2011.

4. MaxkkonHen J[. OCHOBBI COBpEMEHHBIX alropuT™MoB. TexHochepa, 2012

HNuTepHer-pecypcsl:

1. AunroputMmsr: Teopust u ipaktuka. Metossr (https://stepik.org/course/217)

2. AnroputMmsl: Teopus u npakTuka. CTpyktypsl nansbix (https://stepik.org/course/1547)

3. Crernuanm3anuu https://www.coursera.org/specializations/algorithms,
https://www.coursera.org/specializations/data-stru.

4. VHTtepHeT-miopTas obpa3oBaTeabHbIX pecypcos o UT - http://www.intuit.ru

5. HHarepHer-mopranm mo s3bIKy mnporpammupoBanus C# - http://msdn.microsoft.com/ru-
ru/vcsharp/

6. MarepHer-moprall CcO  CTaThs MM 10  aJITOPUTMHUKE W  NPOTPAaMMHUPOBAHUIO -
http://algolist.manual.ru/

7. DnextpoHHas OMOIMOTEKA IO TEXHUUECKHM HaykaM - http://techlibrary.ru



https://stepik.org/course/1547
https://www.coursera.org/specializations/data-stru

10.

11.

12.
13.

7.

8.

9.

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

18.

9.3.IIporpaMmmHoOe oGecrnieueHmne

Microsoft Office 2010 Russian Academic OPEN 1 License (6eccpounas), (iuieH3us
49512935);

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

Microsoft Win Home Basic 7 Russian Academic OPEN (6eccpounas), (aumeH3us
61031351),

Microsoft Office 2010 Russian Academic OPEN, (6eccpounas) (mumensust 61031351),
Microsoft Windows Proffesional 8 Russian Upgrade Academic OPEN (0eccpounasi),
(mumensus 61031351),

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

Microsoft Office Professional Plus 2010 Russian Academic OPEN, (6eccpounasi),
(mumensus 60939880),

Microsoft Windows Server CAL 2008 Russian Academic OPEN, (6eccpounast), (uiieH3us
60939880),

Kaspersky Endpoint Security mis 6usneca - Pacmmpenssiii Russian Edition. 1000-1499
Node 2 year Educational Renewal License (sunensus 2022-190513-020932-503-526), cpok
nosb3oBanus ¢ 2019-05-13 o 2021-04-13

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

Microsoft Windows Pro 64bit DOEM, (6eccpounas), kontpaktr Ne 6-OAD®D2014 or
05.08.2014

Visual Studio Professional

«Antunnaruar. BY3y. Jluuensuonnsiii forosop Nel194 ot 22.03. 2018 rona.

9.4.1lpodeccuonanbubie 6a3bl JAHHBIX U MH(OPMALMOHHbIE CIIPABOYHbIE

CHUCTEMbI COBPEMECHHbIX I/IH(l)OpMaHI/IOHHbIX TEXHOJIOTUH
HNudopmannonnas cucrema «EaumHoe 0KHO gocTyna K o0pa3oBaTelbHBIM pecypcaM. Paszmen
Nudopmatuka u nHGopMannonHbie TexHoaorum» (https://habr.com/)

Kpynueiimmii Be6-cepBuc i xoctuHra IT-mpoekToB M MX COBMECTHOH pa3paboTKu-
(https://github.com/)

baza xuur m mybnukanuit OnexkrponHoit Oubimoreku "Hayka m Texnuka" (http://www.n-
t.ru)

Enunoe okHO pgoctynma K oOpa3oBarenbHbIM pecypcam. Pasgen WHbopmaruka wu
uHpopmarnmonusie Texunosnoruu (http://window.edu.ru/catalog/?p rubr=2.2.75.6)
Onekrponnas oudaroreuynas cucrema ZNANIUM.COM (http://znanium.com/)

[MudpoBast KoOUIEKUMsSI NEKTPOHHBIX Bepcuil u3AaHui (yueOHUKH, y4deOHble MocoOus,
y4eOHO-METOIUYECKUEe JIOKYMEHTBI, MOHOrpauu) IO SKOHOMHYECKHUM, €CTECTBEHHBIM,
TEXHUYECKUM W TYMaHHTapHBIM HayKaM, CTPYIIIMPOBAHHBIX IO TEMATUYECKHM M IIEJIEBBIM
MpU3HAKaM.

OnektpoHHass OuOnnoreunas cucrema «BOOK.ru»  wusparenscrBa «KHOPyc wMeaua»
(https://www.book.ru/)

HHuTepHeT-yHuBEpCUTET NH(DOPMALIMOHHBIX TEXHOJIOTHHI (WWW.Intuit.ru)

Omnnaiin cpena pazpaboTku nmpuioxenuit (ideone.com)

Kypuan «KommberoteplIpecce» (Www.compress.ru)

N3narenbctBO «OTKPBITHIE CUCTEMBD) (WWW.0Sp.TU)

N3manne 0 BEICOKUX TEXHOJIOTHSAX (WWW.CNews.ru)

Cnpaouno-nipaBoBas cuctema «Koncynsrant ITmoc» (http://www.consultant.ru)
Polpred.com O630p CMU (http://polpred.com/)

OnekTponHas oubmmoreunas cucrema eLIBRARY.RU (http://www.elibrary.ru)
OnekTponHas oubnmoreunas cucrema [IPRbooks (http://www.iprbookshop.ru)

OnekTpoHHass OubnuoreyHas cuctema HanuonanmbHas  ayekTpoHHass — OuOIMOTEKa
(https://H36.pd)

OnekrponHas oubanoreunas cucrema lOpaiit (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/

10.006ecneuenue 00pa3oBaTejLHOIO Npoiecca JJsl JUIl ¢ OrPAaHUYEHHBIMH
BO3MOKHOCTSIMH 3/I0POBbSI 1 MHBAJINI0B

VYuebHble H Y4eOHO-METOAMYECKHE MaTepualbl Ui CaMOCTOATEIbHOH paboThI
00yJaroUMXCcs U3 YKMClia UHBAIKMIOB U JIUI] C OTPAHUYCHHBIMH BO3MOXKHOCTSIMU 310poBbs (OB3)
NPEOCTABISAIOTCS B (pOpMax, aJganTUPOBAHHBIX K OTPAaHUYEHUSM WX 3/I0POBbSI U BOCIPHUATHUS
uH(pOpMaInu:

/lna cnenvix u chabosuonawux:

- Jexkuud o(OopMIAIOTCS B BUAE AJIEKTPOHHOIO JOKYMEHTA, JOCTYIHOTO C IOMOIIbIO
KOMIIBIOTEpA CO CIEeLUaIN3UPOBAHHBIM IPOTPAMMHBIM 00ECIIeUeHUEM;

- TUCbMEHHBIC 3aJlaHMs BBINOJNHSIOTCS Ha KOMIBIOTEPE CO CHEIHAIM3UPOBAHHBIM
IPOrpaMMHBIM 00€ecTiedeHUEM, U MOTYT ObITh 3aMEHEHBI YCTHBIM OTBETOM,;

- o0ecrieunBaeTcs UHIUBUAYAIbHOE paBHOMEpPHOE ocBelleHre He menee 300 rokc;

- JUIs BBINOJHEHUS 3a/laHusl NMPU HEOOXOIMMOCTH MPEJOCTaBISETCS YBEIMYUBAIOIIEE
YCTPOMCTBO; BO3MOXHO TAaKXK€ HCIOJb30BAaHUE COOCTBEHHBIX  YBEIIMYMBAIOIINX
YCTPOMCTB;

- NUCHMEHHBIE 33aJ]aHNs O(POPMIISIOTCS YBETUYEHHBIM IIPHPTOM;

- 9K3aMeH U 3a4€T MPOBOAATCS B YCTHON (pOpMeE MIIM BBIMIOJIHAIOTCS B MUCBMEHHON Gopme
Ha KOMITBIOTEpE.

/Jna enyxux u cnabocnviumamux:

- JeKnuH OQOPMIIIOTCS B BHUAE JJIEKTPOHHOTO JOKYMEHTa, JIMOO NpPEdOCTaBIISETCS
3BYKOYCHUJIMBAIOIIAs anmnapaTypa HHAUBHUIYaTIbHOTO MOIb30BAHMUS;

- TIMCHMEHHBIC 33JJaHUS BBIIOJIHAIOTCS Ha KOMITBIOTEPE B IMCBMEHHOU (hopMme;

- 9K3aMeH U 3a4éT MPOBOJATCS B MUCHMEHHOW (opMe Ha KOMIBIOTEPE; BO3MOKHO
npoBeeHue B (hopMe TeCTUPOBAHHUS.

/Jlna nuy ¢ napywienuamu onopHo-08U2amenbH020 annapama:

- Jekiuuu O(QOPMIISIFOTCS B BHJE DJIEKTPOHHOTO JIOKYMEHTA, JIOCTYITHOTO C ITOMOIIBIO
KOMIIBIOTEpA CO CIEeLUaIN3UPOBAHHBIM IPOTPAMMHBIM 00ECTICUCHUEM;

- TUCHMEHHBIC 3aJ]aHMS BBINOJHSIOTCS HAa KOMIIBIOTEPE CO CHEIHaTU3UPOBAHHBIM
POrPaMMHBIM 00€CTIeYeHUEM;

- DK3aMeH U 3a4€T MPOBOJAATCS B YCTHOH (hopMe MM BBHITIOIHSAIOTCS B MIUCBMEHHOM (opme
Ha KOMIIBIOTEpE.

[Tpu HEOOXOMUMOCTH TIpeyCMaTPUBACTCS YBEITMUYCHUE BPEMEHH ISl TIOATOTOBKH OTBETA.

[Iponienypa  mpoBeAeHHsT ~ NPOMEXYTOUYHOM  arrectamuu  JJIsl  oOydarommxcs
YCTaHABIMBACTCSI C YY€TOM WX HMHIUBHIYaJbHBIX ICUXO(PHU3MUECKUX OCOOCHHOCTEH.
[TpomexxyTodHast aTTecTaIis MOXKET IPOBOUTHCS B HECKOJIBKO ITAIOB.

[Tpu mpoBeneHNH TPOIEAYPHl OICHUBAHUS PE3YNBTaTOB OOYUYECHHUS TPELyCMaTpPUBACTCS
UCIIONB30BAaHME TEXHUYECKUX CPEACTB, HEOOXONMMBIX B CBSI3U C WHIUBUAYAIbHBIMU
OCOOEHHOCTSAMHU OO0Yy4YaroIIUXCsl. DTU CPEACTBa MOTYT OBITh MPENOCTAaBJIECHbl YHUBEPCUTETOM,
WA MOTYT MCIIOJIb30BAThCsI COOCTBEHHbBIE TEXHUYECKHE CPECTBA.

[IpoBeneHre mTpOUEAYPHl OLEHUBAHHUSA  PE3YIbTaToOB  OOYyYEHHUS  JIOMyCKAaeTcsi C
UCTIOJIb30BaHUEM JAMCTAHIIMOHHBIX 00pa30BaTeIbHbBIX TEXHOIOTUH.

ObecneunBaeTcs A0CTYN K MH()OPMAIMOHHBIM U OMOIHOrpauueckuM pecypcaMm B CETH
WuTepHer s Kaxaoro oOywaromierocst B gopmax, aJalTUPOBAHHBIX K OTPaHUYEHUSM HX
3JI0pOBbsI U BOCTIPUSTHS HHPOPMALIU:

/lna caenvix u cnabosuonaujux:

- B Ie4aTHON (opMe yBEIMUEHHBIM HIPUPTOM;

- B (hopme 3eKTPOHHOTO IOKYMEHTA;

- B (hopMme ayanodaiina.

na znyxux u cnadocavliumauiux:

- B IEYaTHOH opme;

- B (popme 3IeKTPOHHOTO IOKYMEHTA.

na obyuarouwuxca c hapywienuamu onopHo-06u2amenbHo20 annapama:



- B Ie4aTtHoOH (opme;
- B (hopMe 2IEKTPOHHOTO IOKYMEHTA;
- B popme ayauodaiina.

Y4eOHbIe ayAUTOPHH IS BCEX BUJIOB KOHTAKTHOM M CAMOCTOSTEIBHON PabOThI, HaydHas
O0ubnMMoTeKa M MHbIE MOMEIICHUS sl 0OyYeHHs] OCHAILICHBI CIIEIHATbHBIM 000pYZIOBaHHEM U
y4eOHBIMA MECTaAMH ¢ TEXHHYECCKUMHU CPEJICTBAMHU O0yUCHUS:

071 CTIenbIX U C1AD0SUOAUUX:

- aBTOMaTH3WPOBAHHBIM pa00OYMM MECTOM JUIS JIFOJIeH C HApYIICHUEM 3PCHHUS;

- MPU HEOOXOAMMOCTH OOYYAIOIIUMCS TPEIOCTABISACTCS YBEIUYHUBAIOIIEE YCTPOUCTBO,
JIOITYCKAETCs UCIOIh30BaHUE YBEIMUMBAIOIINX YCTPOHCTB, HMEIOIIMXCS Y O0YJarOIIUXCS;
0J131 27IYXUX U CIAOOCTIBIIAWUX:

- aBTOMAaTH3UPOBAHHBIM pPA0OYMM MECTOM Ui JIIOJICH C HapylIeHHEeM CcliyXa |
cI1a00CIIBIIIAIINX;

- aKYCTUYECKHI YCHIIUTEb M KOJIOHKH;
0J13 00YUaAOMUXCA C HAPYUIEHUAMU ONOPHO-08U2AMEIbHO20 ANNAPaAma:

- IEPEIBIKHBIMHY, PETYJIMPYEMbIMH 3proHoMuYecKkuMu napramu CHU-1;

- KOMITBIOTEPHOM TEXHUKOU CO CIIeHaIbHBIM IIPOrPAMMHBIM 00€CIICYCHHEM.

11. MaTtepuajJbHO-TEXHUYECKOE o0ecnieyeHue TUCHUIIMHBI (MOTYJIs)
I[J'ISI npenoaaBaHusad W U3Yy4YCHHUA IAUCHUIINIMHBI HMCIOJB3YCTCAd JICKIUOHHAA ayAuTOpU,

oOecrieueHHass MyJbTUMEINA TIPOSKTOPOM U COMYTCTBYIOIIMM 000OpYyJOBaHHEM, HHTEPAKTUBHOM
nockoil. Ucnonb3yrores YMK nucuuruinbel (Ha 6yMaXHOM U 3JIEKTPOHHOM HOCHUTENSIX), (DOHI
Hay4YHOH OHMONMOTEKHM YHUBEPCUTETa, METOJMYECKHE M Y4YeOHO-METOAMYECKHE MaTepHallbl
Kadeapsl ”HPOPMATUKH.

K paboueit npozpamme npunazaromcs:

Mpuioxenne 1 — DoHI OLEHOYHBIX CPENCTB JJS MPOBEICHHS ATTECTAllMU YPOBHS
c(OpMHUPOBAHHOCTH KOMIIETEHIIMI 00y4aronxcs o JUCHUILINHE (MOAYIIIO);

[punoxenne 2 — Meronuueckue ykasaHus I OOYYalOMIMXCS IO OCBOCHHUIO
JUCHUIUIMHBL (MOZYIIA).



YTBEPXIEHO
[Tporokon 3acenanus kadeaps
Ne oT

JIUCT UBMEHEHUI

(HUsmenenuss u oononnenus 6 PII[ enocsamcs edxceco0no u opopmasiomcs 6 OAHHOU
Gopme. Hzmenenusi BHOCAMCA 3aMeHOU OMOETbHBIX TUCMO8 (CMAapblil JUCT NPU IMOM YEBEHHbIM
Mapkepom nepeuepkusaemcs, d HOBbl JUCH C UBMEHEHUeM CMeNniepoM NPUKAIbleaemcs K
pabouell npoepamme (Xparumcs Ha Kagheope), 6 snexkmponHot gopme PII]] oonxcna 6vims

akmyaﬂu3up06aHHOL7 6662@0, m.e. C BHECEHHbIMU UBMEHEHUAMU.

Ilpu Hanuuuu 601LUI020 KOMUYECNBA USMEHEeHUUl U HONPABOK, 3ampyOHAIOUIUX
NOHUMAHUe, 803HUKWIUX 8 CA3U C USMEeHeHueM HopmamueHou oazvl BO u opy2um npuuunam,
nposooumcs noauwvii nepecmomp PIIJ] (m.e. evinyckaemcs nosas PIIN]), kxomopas npoxooum

6ce cmaouu npoBePKU U YMEEPHCOeHUs).

B paboueii mporpamme (Modyie) TUCITUTITUHBI

(Hazeanue OuCYuniuHbl)
10 HAIIPABJICHUIO TTOATOTOBKH (CHEYUATIbHOCTIU)

Ha 20 /20 yueOHBIH TOJ

1.B BHOCATCS CIEAYIOIINE U3MEHECHHUS:

(anemenm paboueti npocpammoi)
| O ;

2.B BHOCSATCSA CIEAYIOIINE U3MEHEHHUS:
(anemenm paboueli npozpammol)

3.B BHOCSITCS CIIEAYIONINE U3MEHEHUS:
(anemenm paboueti npocpammoi)
K T ;

CocraButenb oAU Ch paCIJ_II/I(I)pOBKa IOAIIUCH
Jara

3aB. xadeapoi MOJINCH pacu@poBKa MOAMUCH



