MHUHHUCTEPCTBO OBPA3BOBAHUS 1 HAYKHM POCCUHMCKOM ®EJEPAIIMA
DenepajbHOE TOCYIAPCTBEHHOE OI0KEeTHOE 00pa3oBaTe/ibHOE YUpek/JIeHHe BbICIIero 00pa3oBaHus

«TOMCKHM TOCYJIAPCTBEHHBIN YHUBEPCUTET CUCTEM
YITPABJIEHWA N1 PAIMOSJIEKTPOHUKI»

(TYCYP)
YTBEPXIAIO
JlupexTop nenapraMmeHTa 00pa3oBaHuUs
II. E. Tposn
«_» 20
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CTpPYyKTYypBbI JaHHBIX

VYpoBeHb 00pa3oBaHus: BbIcIee 00pa3oBaHue - fakajgaBpuaT
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Kypc: 2
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Y4eOnsiii mnan zHabopa 2017 rona

PaCHpe,[[CJ'IeHI/IC pa60qero BpEMCHU

Ne Bunpl yueOHO# nesTebHOCTH 3 cemecTp Bcero Ennaunner
1 Jlexnn 24 24 4acoB
2 JlaGoparopHble pabOThI 30 30 4acoB
3 Bcero aymuTopHbIX 3aHATHN 54 54 4acoB
4 CamocTosiTenbpHas padboTa 126 126 9acoB
5 Bcero (0e3 ax3aMeHa) 180 180 4acoB
6 IToxroroska u cmada sK3aMeHa 36 36 4acoB
7 OOGm1as Tpy10EMKOCTh 216 216 4acoB
6.0 6.0 3.E.

Ok3ameH: 3 ceMecTp
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PilCC.\l()TpCH'd 151 ()ﬂ()(’)pCHLl Ha 3aCCJaHuM Kil(i)ﬁ:{pbl
nporokor Ne 15 ot «19 » 6 2018 1
JINCT COI'TTACOBAHU A

Pabouas mporpamma AUCIUIUIMHBI COCTaBJICHA C y4eTOM TpeOoBaHUHU (enepaabHOTO Trocynap-
CTBEHHOTO 00pa3oBaTeNbHOTO cTaHaapTa Bhiciiero oopazoBanus (CPI'OC BO) no HampaBiieHHIO MOATO-
toBkH (cnemuanbHOCTH) 09.03.01 HWHopmaTka W BBIYUCIHWTENbHAS TEXHUKA, YTBEP)KICHHOTO
12.01.2016 roma, paccmoTpeHa u onodpena Ha 3acemanuu kadeapslr KCYIT «  » 20
rojyia, mpoToKoi Ne

PazpaboTuuk:
Houent xag. KCVYII A. E. l'opsiunos

3aBenyronmii o0ecnieunBaromeii kad.
KCVII 10. A. lllypeirun

Pabouast mporpamMmMa IUCIMITIIMHBI COIIACOBaHa ¢ (DaKyIbTETOM U BBINTycKaroueil kadeapoii:

Hexan ®BC JI. A. Koznosa
3aBeAyIOIHi BRITYCKAIOIICH Kad.

KCVYII 10. A. llypeirun
OKCIIepTHI:

[Ipodeccop kadenpsl kKOMITbIOTED-
HBIX CUCTEM B YIIPAaBICHUH U MPOEK-
tupoBanuu (KCVII) B. M. 3103bK0B

JlotieHT Kadeapbl KOMITBIOTEPHBIX
CUCTEM B YIPABICHUH H TPOCKTHPO-
Banuu (KCVII) H. 1O0. Xabubynuna
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1. lean u 3aga4n AUCHUTLIHMHBI

1.1. lleau TUCUMIIAHBI
[lenpr0 MUCUUIUTMHBI SBISETCS M3YYEHUE CTPYKTYp IJIs aHAJIW3a NAHHBIX MPU PEIICHUU Pa3IHd-
HBIX MPO(PECCUOHATBHBIX 33/1a4, B TOM YHUCIIe PEUICHUS 3a/1a4 yNPaBICHUS U MPOCKTUPOBAHUS OOBEKTOB
aBTOMaTHU3allu1

1.2. 3amaum AMCHUIIIMHBI

— 3ajaud JUCIUIUIMHBI COCTOSAT B TOM, YTO CTYACHT, B PE3y/IbTaTe U3yUCHUS AUCIUILINHBI, J0J-
JKEH:

—  WMETh NpeACTaBIeHUE 00 OCHOBHBIX TCHJICHIIUAX B CO3JIaHUH CTPYKTYP JaHHBIX, METOJaX OIl-
TUMAJILHOTO MCIIOJIb30BaHHS MaMSITH U BPEMEHH JIJIsi 00paOOTKU CTPYKTYP JAaHHBIX M YIIPABJICHUS TIPO-
1eccamMu o0pabOTKU TaHHBIX;

—  3HATh W UCIOJIb30BaTh Pa3jIMuHbIC (IMHAMUYECKHE M CTATUCTHUYCCKUE) CTPYKTYPHI JaHHBIX B
COOTBETCTBHUH C 3aMPOCAMH AJITOPUTMOB;

—  CO3/1aBaTh CIHCKOBBIC U APEBOOOPA3HBIC CTPYKTYPHI M YIPABIATh OpraHU3aIMeld dTHX CTPYK-
Typ (M3MEHEHHUE CIIUCKOB U JEPEBHEB MOCPEACTBOM BKIFOUEHHS MCKIIOYCHUS, 3aMEHBI SJIEMEHTOB CTPYK-
Typ) 3HaTh, UCTIOJIH30BATh ONTHMAJILHBIC METOIBI TIONCKA U COPTHPOBKHU JTAHHBIX;

—  3HAaTh M UCIIOJIb30BaTh OCHOBHBIC aJITOPUTMBI PEIICHUS KJIACCHUECKHX 3a71a4 MHPOPMATUKH;

— UWMETh IPEJCTABJICHHE O MAaTeMaTHYECKHX METOJaX aHaju3a aJlrOpUTMOB; KiacCH(HKaIH
AITOPUTMHYECKHUX 33J1a4 10 CJIOXHOCTH, CBOJMMOCTH JITOPUTMHYCCKHX 33J1ad K W3BECTHBIM 3ajadam
OTIpeIeTIEHHOTO KIacca CI0KHOCTH;

—  WMETh OIBIT PabOTHI C ATOPUTMUYCCKUMH S3BIKAMHU TIPOTPAMMHUPOBAHUS.

2. Mecro mucuumuinabl B ctpykrype OITOIT
Hucuumnna «CtpykTypsl nanabix» (b1.B.OJ1.5) otHOcuTCS K 010Ky | (BapuaTHBHAs 4acTh).
[TpenmecTByOIKUMU JUCHUIUIMHAMY, (OPMUPYIOIIMMHU HadallbHbIE 3HaHMS, SBIAOTCS: JlUCKpeT-
Has MaTteMmaTtHka, UTHpopmaTuka, Maremaruka.
[Tocnenyromumu TUCHMIIMHAMU SABIIAIOTCA: BpuncnnTtensHas Maremaruka, MaremaTndeckast Jo-
TrHKa U Teopus airoputMoB, OObEKTHO-OPHEHTHUPOBaHHOE MporpammupoBanue, OCHOBBI pa3pabOTKH
CAIIP, Texnomorust pa3paOOTKH TPOrPaAaMMHOTO OOECIICUCHHUS.

3. TpeGoBaHus K pe3yJbTATAM OCBOCHUSI JUCHUIIMHBI

[Tponecc n3yueHus JUCUUIUIMHBI HApaBiieH Ha (POPMUPOBAHUE CIEAYIOIUX KOMIETEHIUI:

— OIIK-2 CnocoOHOCTh OCBaUBaTh METOIMKH HCIIOJIIB30BAaHHS MPOTPAMMHBIX CPEICTB JUIS pe-
LIEHUS IPAKTUYECKUX 3a]1a4.;

— JIK-1 Crioco6HOCTh pa3pabaTbiBaTh MOJEIN KOMIIOHEHTOB HH(GOPMALIMOHHBIX CUCTEM, BKIIIO-
qast MoJieNi 0a3 JaHHBIX U MOJIETTN UHTEP(HEHCOB «UEIOBEK — HJICKTPOHHO-BBIUMCIUTENIbHAS MALTHHAY.;

— JIK-2 CnocobHOCTb pa3pabaTbiBaTh KOMIIOHEHTHI alapaTHO-NPOIPAMMHBIX KOMIUIEKCOB M
0a3 JaHHBIX, HUCIIOJIb3Yysl COBPEMEHHBIE HHCTPYMEHTAIbHbIE CPEJCTBA U TEXHOJIOTUH ITPOrPaMMHPOBAHUS.;

B pesynbpTrare u3ydeHus: IUCIUIITMHBI 00YJaIOMIUNACS TOJKEH:

— 3HATh OCHOBHBIE METOJbl Pa3pabOTKU MAIIMHHBIX aJIrOPUTMOB; METOABI OLIEHKH BBIYMCIIH-
TEJIbHBIX aJITOPUTMOB; OCHOBHBIE aJITOPUTMBI PEIICHUS KJIACCHUECKUX 3a/ad4 HH)OPMATUKU

—  yYMeTb pa3pabarbiBaTh aJIrOPUTMBI, HCIIONb3Ys U3JI0KEHHBIE B Kypce OOIIUe CXEMBbI, METO/IbI U
IpUEeMbl IOCTPOEHUS aJITOPUTMOB; BBIOMPATh MOIXOAIINE CTPYKTYPHI AaHHBIX JUIS MPEACTABICHUS WH-
(OpMaIIMOHHBIX CTPYKTYP; ONPENEISTh BHIYUCIUTEIBHYIO CII0)KHOCTh aJIFTOPUTMOB

—  BJAJeTh METOAaMH pa3pabOTKU U aHAIM3a MAIIMHHBIX aJITOPUTMOB PEIICHUS 3a/1a4

4. O0beM IMCUMIJIMHBI M BUABI Y4e0HOI padoThI
OO0mias TpyI0eMKOCTh AUCITUIUTHHBI COCTaBIIsAET 6.0 3aU€THBIX €MHUIIBI M TIPEJICTaBICHA B Ta0JIM -

%Zgﬁilﬁa 4.1 — TpyaoeMKOCTb JUCITUTUIMHBI
Buapl yueOHO# A€SITEIIBHOCTH Bcero yacos CemecTpsl
3 cemectp
AynuTopHbBIE 3aHATHUS (BCETO) 54 54
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Jlexknnn 24 24
JlaboparopHbie pabOTHI 30 30
CamocTtosiTenbHas paboTa (Bcero) 126 126
Odopmiierre 0T4eTOB 110 JTabOPaTOPHBIM paboTam 36 36
[TpopaboTka JIEKIIMOHHOTO MaTepuaia 90 90
Bcero (0e3 ax3amena) 180 180
ITonroroBka m crada sK3amMeHa 36 36
OO01mas Tpy10eMKOCTb, 4 216 216
3auetHble EauHunb! 6.0 6.0

5. Coneprxanue QTMCUMILTHHBI

5.1. Pa3znesnl JUCHUIIMHELI 1 BUALI 3AHATHI
Paznenbl nMCUMIUIMHBI U BUJBI 3aHATUN TTPUBEICHBI B Ta0uIe 5.1.
Tabmuna 5.1 — Pa3gensl AUCHUIUIMHEL U BUIBI 3aHATUH

o = 2 /Cm? E =
= = ¥ 2 2 s 2
r S, s S 2 U
Ha3Banus pa3nenoB 1uCHUIIIMHBL i o = o g 5
= g 2 83 25
= | 0 [ 28] &¢
3 cemecTp
1 Janubie u OBM 2 0 6 8 OIIK-2, ITK-1,
[K-2
2 dyHaamMeHTaIbHbIE CTPYKTYPBI TaHHBIX 2 4 18 24 OIIK-2, ITK-1,
[K-2
3 JIuHeliHble NMHAMUYECKUE CTPYKTYPBI 2 6 12 20 OIIK-2, IIK-1,
[K-2
4 JIpeBOBUIHBIE CTPYKTYPBI TAaHHBIX 4 6 18 28 OIIK-2, T1K-1,
[K-2
5 CopTtupoBka 2 6 22 30 OIIK-2, ITK-1,
[IK-2
6 VcuepnbiBaronuii HOUCK 4 6 20 30 OIIK-2, TIK-1,
ITK-2
7 BBICTPBII TOMCK 4 2 16 22 OIIK-2, TIK-1,
[IK-2
8 NP-nonnble 1 TpyAHOpPEIIaeMble 3a/1a4u 4 0 14 18 OIIK-2, TTK-1,
[IK-2
Hroro 3a cemectp 24 30 126 180
Hroro 24 30 126 180
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5.2. Conep:xanue pa3aejioB IMCHUILIHHBI (110 JTEKIIASIM)

CopeprkaHue pa3aesioB TUCIUTIINH (TI0 JIEKIUSIM) PUBEICHO B TabmuIie 5.2.

Tabmuua 5.2 — ComepkaHue pa3AenaoB TUCIUILIKH (TI0 JICKITHSIM)

HasBanus pasnenos

Copeprkanue pa3aesnoB JUCHUILTUHBI (110 JIEKIUSM)

TpynoeMKocCTsb,

q

dopMupyembie
KOMIIETEHIIUU

3 cemecTp

1 Jlanasie u O9BM

[IpenMet nuctumInHel U ee 3aaaun. CBs3b C APYrUMU
JTUCIUIUTHHAMY Y4eOHOTO IUIaHa HANPaBJICHUS UCTIe-
AATTBHOCTU. AITOpUTM. BhIuncauTenbHas CIIOXKHOCTh
anropuTMa u ee oreHka. OCHOBHBIE Kitacchl 3 dek-
THBHOCTH.

[\

Hroro

OIIK-2,
IK-1, TIK-

2 dyngameHTaIbHbIE
CTPYKTYPBI JAHHBIX

bazoBble THIBI TaHHBIX, 00padaThIBaeMble KOMaHIaAMH
OBM. IlpencraBnenne 4yucesn, CHMBOJIBHBIX U JIOTHYE-
CKMX JaHHBIX, yKa3aTeseil B OnepaTUBHON NaMSTH.
[onsaTne cTpykTyph! nanHbIX. Kinaccupukarms
CTpYKTYp. Baxkneilume onepanuu Haj CTPyKTypa-
Mu.MaccuBbl ¥ X npeacTaBieHue B namsaTi.Ctpo-
KOBbI€ 1aHHbIe. Onepaluu Hajl CTPOKaMu.3alkucH U
cTpyKTyphbl. KBanudunupoBanusle numeHa. Mepapxus
JAHHBIX B 3alMUCAX. 3anucu ¢ BapuanTamu. [Ipencras-
neHue 3amuceit B namsitu DBM.MuoskectBa. Onepa-
LIMU HaJ MHOkecTBamH. [IpencraBinenue B nams-
tu.ITocnenoBarenbublil Gaitst. OcodeHHOCTH (aitia
KaK CTPYKTYpbl AaHHbIX. OCHOBHBIE I€WCTBHS HAJl
daiinom.

Htoro

OIK-2,
TK-1, TTK-

3 JInnelinbie
JUHAMHUYECCKHUEC

CTPYKTYpPBI

CTpyKTyphl TaHHBIX U aNrOpUTMbL. CTEK, OYepeIb 1
nex. Ilpeacrasnenue u peanusauus.IIpumepst anro-
PUTMOB, UCIIOJIB3YIOIIUX CTEK, OUepeb, AeK.CBA3HbIN
cnucok. OqHOCBSI3HbBIC, ABYCBSI3HBIE, KOJIBIIEBHIE
CIIMCKH M onepauuu Hag HUMH. [IpencraBnenue u pe-
anu3anus

HUroro

OIIK-2,
IK-1, TIK-

4 JIpeBOBUTHBIE
CTPYKTYpPBI JaHHBIX

JlepeBbs — OCHOBHBIE NTOHATHA U onpenenenus. [lpen-
CTaBJICHHE JICPEBbEB B ONIEPAaTUBHON naMsATu. bunap-
Hble AepeBbsl. [IpencraBnenue u peannsanus OuHap-
HBIX JE€PEBbEB.AJITOPUTMBI PEAIU3ALIMA OCHOBHBIX
onepanuii HaJx AepeBbsiMU. [Ipumepsl nenonb30BaHus
OMHApHBIX JIEPEBHEB

HUroro

OITK-2,
TK-1, TTK-

5 CoptupoBka

CoptupoBka. BuyTpenHsist coprupoBka. Ctpateruu
BHYTPEHHEN COPTUPOBKU. AJITOPUTMBI BHYTPEHHEHN
copTUpoBKU.CpaBHEHUE AITOPUTMOB BHYTPEHHEN
COpPTUPOBKU. BHEIIHSS COPTUPOBKA. AJITOPUTMBI
BHEILIHEW COPTUPOBKHU

OIIK-2,
IIK-1, TIK-
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Htoro

6 VcuepnpiBaromuii HcuepneiBaronuii nepe6op. [Ipumeps! pemenus 3a- 4 OIIK-2,
IIOUCK nad.ITouck ¢ Bo3Bparom. O0muit anroput™. CriocoOsr TIK-1, IIK-
peain3anny OUCKa ¢ BO3BparoM.MeTo1 BETBEN U 2

rpanun. OOmias cxema. [Ipumepsl mpuMeHeHus MeTo-
Jla BETBEU U rpaHull./[mHaMuyecKkoe nporpaMmmMupoBa-
Hue. Bocxopsmiee u HUCXOsIIEe TUHAMUYECKOE ITPO-
rpamMmMupoBaHue. [IpumMepsl pemeHus 3aaau.

Hroro

7 BeICTpBIi TOUCK [Touck u npyrue onepanuu Hajg Tadbmunamu. [loce- 4 OIIK-2,
JI0BaTeIbHbIN U OMHApHBIN ouck. buHapHele nepe- IIK-1, TIK-
Bbsinoucka. CoalancupoBaHHbIE OMHAPHBIE 1EPEBbS - 2

ABJI-nepeBbs 1 KpacHO-YEpHBIE 1epeBbs. Bkitoye-
HUE,UCKJIIOUYEHUE U ITOMCK 3JIEMEHTOB. 2-3-1epEeBbsl.
Bxirouenue, HCKITIOYEHHE U TIOUCK dr1eMeHTa. Meton
MIOKCKA C UCIOJIb30BaHUEM (PYHKILIUU PacCTaHOBKHU(Xe-
mmpoBanue). Komnusuu u MetTo/isl pa3pereHust Ko-
nusuii. KoadpummeHT 3arpy3ku, OeHKH CIOKHOCTH.
Br160op ¢yHKIIMN paccTaHOBKH.

Hroro
8 NP-nonnble 1 MaccoBas u nHaUMBHyalIbHAs 3a1a4d. [lonrHOMuUab- 4 OIIK-2,
TPYIHOpEIIAEMBbIE 3a/1a4u | Hble aJlrTOpUTMBI U Kiacc P. HenerepMunrpoBaHHbie IIK-1, ITK-
anroputmbl U kiacc NP. [lonunomuansHas mpeodpa- 2
3yeMocTh 3aj1ad. NP-tpynabie 1 NP-nonHbie 3amaun.
Hroro 4
Hroro 3a cemectp 24

5.3. Pa3nenbl JMCUMILNIMHBI M MEKIMCUMILINHAPHBIE CBA3H ¢ 00eceYnBAKIIMMH (MPeAbl Ty IIUMH)
U obecneynBaeMbIMU (NMOCJAEYIONIUMH) TUCHUNIMHAMHA
Paznenbl qUCHUIIIUHBL 1 MEXIUCIUIUIMHAPHBIE CBSI3U C 00€CTICYMBAIOIIMMHU (TIPEABIAYIIUMU) U
obecrnieunBaeMbIMHU (TTOCIIEIYIONUMHI ) AUCITUTUIMHAME TPEICTABICHBI B TabmuIe 5.3.
Tabmuna 5.3 — Pa3aensl AMCHMIUIMHBL U MEXIUCITUIUIMHAPHBIE CBS3H

Ne pasaciion JaHHOM AUCHUIUINHBI, JJIST KOTOPBIX HCO6XOI(I/IMO

HayMeHOBaHHE TUCIUTLIMH M3ydeHre 00ecneurBaronuX U 00eceunBaeMbIX JUCIUILTUH
1 2 3 4 5 6 7 8
[IpenmecTByronye AUCUUILUINHBI
1 luckpeTHas MaTeMaTuKa + +
2 Undopmaruka + + + +
3 Maremaruka +

[Tocnenyromue TUCIUITITUHBL

1 BeruncnurensHast MaTeMaTHKa + + + + +

2 MaTtemaTnueckas JOTruKa 1 n .

TEOpHUsI AITOPUTMOB

3 OOBEKTHO-OPUEHTUPOBAHHOE N . n

MIpOorpaMMHUpOBaHUE

4 OcHoBsl pazpadotku CAITP + + + + + + + +

5 TexHonorust pazpaboOTKH Mpo-
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I'paMMHOI'O obecrneyeHns

5.4. CooTBeTCTBHE KOMIIETEHIUIi, pOPMHUPYeMbIX TPU U3YYEeHUH TUCHMIIUHBI, 1 BUI10B 3aHATHI
CoOoTBeTCTBHE KOMITETEHIMH, (OPMUPYEMBIX MPH W3yYEHUW IUCHUIUIMHBI, W BUAOB 3aHATHH
IpeJCTaBIeHO B Ta0nuue 5.4.
Tabmuna 5.4 — CooTBeTCTBHE KOMIETEHINH, POPMUPYEMBIX MPU W3YyYSHUH JAUCIMIUIMHBI, ¥ BUJIOB 3aH-

TUH
§ Bunnl zanstui
:T .
QE’ E E Do
5 5 & S PMBI KOHTPOJIS
= = 'S =
<z = @)

OIIK-2 + + + KonTposbHas paboTa, JKk3aMeH,
Koncnekr camonoarorosku, Ot-
4eT 1o J1abopaTtopHOit paboTe,
Omnpoc Ha 3ansTHsX, Tect

[K-1 + + + KoHnTponbHas paboTa, JK3aMeH,
Koncnekr camonoarorosku, Ot-
4eT 1o 1JabopaTtopHoii pabote,
Omnpoc Ha 3aHsaTHX, Tect

[1K-2 + + + KontponpHas pabora, Jk3ameH,
Koncnekr camonoaroroBku, Ot-
4eT 1o J1abopaTtopHOi paboTe,
Onpoc Ha 3anarusx, Tect

6. UuTepakTHBHBIE MeTOAbI U (OPMBI OPraHU3aANNU 00yUEeHUsI
He npenycmotrpeno PVYII.

7. JIaGopaTtopHbie padoThI

HaumeHnoBanue nabopaTopHbIX paboT npuBeaeHo B Tabauue 7.1.
Tabmuna 7.1 — HaumeHnoBanue 1ab0paTopHBIX paboT

3 z S
3 = 5
2 = 5
Ha3Banus paznenos HaumeHnoBaHue 1a60paTopHbIX padoT zF &5
o) E
= g s
al >
= S
3 cemecTp
2 OyHAaMEHTAJIbHbIE HHuTepBanbHbIE U TIEPEYNCIMMbBIC TUITBI TaHHBIX. Ore- 4 OIIK-2,
CTPYKTYPBI JaHHBIX paluy HaJl MHOKECTBAMM. IIK-1, TIK-
Hroro 4 2
3 JIuHeiiHkIe Creku, ouepeau. CBsI3HBIE CIIHCKU OIIK-2,
TUHAMUYECKHE Hroro TIK-1, IIK-
CTPYKTYpBI 2
4 JlpeBOBUIHbBIE HepeBbs OIIK-2,
CTPYKTYPBI JaHHBIX Hroro IIK-1, IIK-
2
5 CoptupoBka CoptupoBka. BHemnHssi copTUpoBKa. OIIK-2,
Hroro [IK-1, IIK-
2
6 VcuepnbiBaroniuii JluHaMu4yecKoe IporpaMMHUpPOBAaHHE 6 OIIK-2,
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TTOMCK Hroro 6 TIK-1, IIK-
2
7 BBICTpBI TOMCK XemupoBaHue 2 OIIK-2,
Vitoro IK-1, TTK-
2
Hroro 3a cemectp 30

8. [IpakTHYeckue 3aHATHSA (CEMUHAPHI)
He npenycmotrpeno PVYII.

9. CamocrosiTesibHasi padora
Bunast camoctosiTenbHOI paboOTHI, TPYAOEMKOCTh U (hOpMUpPYEMbIe KOMIIETEHIIUN MTPEICTABICHEI B
Tabimiie 9.1.
Ta6muia 9.1 — Buabl caMoCTOSTEIbHOM paboThl, TPYAOEMKOCTh M (HOpMHUpPYEMbIe KOMIIETECHIHH

3 z 5
: | i:
Buasr camocTosTensHOM & > O
HazBanus pa3nenos s 7 =5 @DopMBI KOHTPOJIS
paboTsl 2 s 2
X g =
Y Q2
= S
3 cemecTp
1 Jlanasie u 9BM [TpopaboTka JIEKITMOHHOTO 6 |OIIK-2, |Tect, Ok3ameH
Marepuaia [K-1,
Hroro 6 1IK2
2 dyHaamMeHTaIbHbIE [IpopaboTka JTeKIIHOHHOTO 12 |OIIK-2, |KoHCcnekT caMonmoaroToB-
CTPYKTYpPBI JaHHBIX MaTepuaita IK-1, k1, KontponbHas pabora,
T —— 6 [IK-2 Ompoc Ha 3ansaTusax, OT-
YeT 10 JIabopaTopHOil pa-
nabopatopHbeIM paboTam
patop P oote, Tect, DK3aMmeH
Hroro 18
3 JIuneiinble [IpopaboTka JIEeKIIMOHHOTO 6 |OIIK-2, |KonutponbHas paboTa,
JIMHAMUYECKHUE Marepuala [IK-1, Onpoc Ha 3anatusax, Ot-
CTPYKTYpBI OQOPMIICHHE OTHETOR T 6 [K-2 geT n(zr na6o§aTopH0H pa-
nabopaTopHbIM paboTam 0T¢, 1CCT, JK3aMeH
Hroro 12
4 JIpeBOBUTHBIE [TpopaboTka JIEKITMOHHOTO 10 |OIIK-2, |KoHCnekT caMOmoAroToB-
CTPYKTYPbI JAHHBIX Marepuasa IIK-1, ku, KonTponpHas pabora,
OdopmiieHre OTYETOB I10 g K2 Onpoc Ba ;aHHTHHX’PT'
J1abopaTOpHBIM paboTam HCT 1O J1abOpaTOPHOM pa-
6ote, Tect, Dx3amen
Hroro 18
5 CoptupoBka IIpopaboTKa JIEKIUOHHOTO 16 |OIIK-2, |KoHCHEKT caMOIoAroToB-
marepuaia TIK-1, ku, KonTponpHas pabora,
OdopmiieHre 0TYETOB 110 6 HK-2 OTgeT Hf)r Ha6(§aTOpHOH
JabopaTOpHBIM paboTam pabote, 1eCT, JK3aMeH
Hroro 22
6 VcuepneiBaromuii IIpopaboTka JIEKIIUOHHOTO 14 |OIIK-2, |KoHCHEKT caMOIOArOTOB-
TIOUCK Marepuaia TIK-1, ku, KonTponpsHas pabora,
OdopmieHre 0T4EeTOB 110 6 HK-2 Onpoc Ha ;aHHTHHX’pT'
nmabopaTropHbIM paboTam HeT 10 JTAbOPATOPHOM pa-
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Hroro 20 oote, Tect, DK3aMeH
7 BeICTpBIN IOUCK [IpopaboTka JIEeKIIMOHHOTO 12 |OIIK-2, |KonutponbHas pabota,
Marepuala [IK-1, Onpoc Ha 3anatusax, Ot-
OdopmiieHre 0TYETOB T10 4 |TIK2 geT chrna6o§aTop HOH pa-
nabopaTopHBIM paboTam 0T¢, 1CCT, JK3aMeH
Hroro 16
8 NP-nonnbie u [TpopaboTka JIEKIIMOHHOTO 14 |OIIK-2, |KoHCcnekT caMOmoAroToB-
TPYJIHOpEIIAEMBbIE 33/Ia4l | MaTepHaia IIK-1, ku, KonTponpHas pabora,
Hroro 14 I1IK-2 Ompoc Ha 3ansTusx, Tecr,
DK3aMeH
Hroro 3a cemectp 126
[ToaroroBka u ciava sK3a- 36 DK3aMeH
MeHa
Hroro 162
10. KypcoBoii npoekTt / kypcoBasi padota
He npenycmotrpeno PVYII.

11. PeiiTuHroBasi cucreMa JJisi OLlEHKHU YCIIeBaeMOCTH 00y4aroumuxcst

11.1. banjbHbIe OLEHKH JJIs1 3JIEMEHTOB KOHTPOJIA
Tabmuua 11.1 — banibHble OLIEHKH JUISI 3JIEMEHTOB KOHTPOJISI

. . MaxkcumanbHbII
. MaxkcuManbHBIH MaxkcuMabHBIH
DneMeHTHl yueOHOH 6asu1 3a mepuoa Bcero 3a
6amn Ha 1-yto KT ¢ |  0amnn 3a mepuon
NEITENbHOCTH mexnay 2KT u na CeMecTp
Hayana cemectpa | mexnay 1KT u 2KT
KOHEIl ceMecTpa
3 cemecTp
Koncnekr camonoaroros- 5 5 10
KU
KonTponbhas pabota 5 5 5 15
Omnpoc Ha 3aHATHAX 5 5 5 15
Otuer no naboparopHoit 5 5 5 15
pabote
Tect 5 5 5 15
Wroro makcumymM 3a nepu- 20 25 25 70
on
OK3aMeH 30
Hapacraromum ntorom 20 45 70 100
11.2. Ilepecyer 0a/1J10B B OLICHKH 32 KOHTPOJIbHBbIC TOYKH
[Tepecuet OamIOB B OLIEHKH 32 KOHTPOJIBHBIC TOUKH MpEACTaBieH B Tadymie 11.2.
Ta6muna 11.2 — IlepecueT 0ansioB B OLIEHKU 332 KOHTPOJIbHbBIC TOUKH
bajuibl Ha 1aTy KOHTPOJIBHOM TOYKHU Orenka
> 90% ot MakcuManbHON cyMMBbI OamioB Ha gaty KT 5
Ot 70% no 89% ot makcumasibHON cymMmbl OaiioB Ha aaty KT 4
Ot 60% 110 69% oT MakcuMaabLHOM CyMMBI OaiToB Ha aaty KT 3
< 60% oT MakcuMabHOU cyMMbI OaioB Ha naty KT 2
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11.3. IlepecyeTr cyMMBbI 02/1710B B TPAAULHOHHYIO M MEKITYHAPOIHYIO OLCHKY
[Tepecuer cymMbl OajIOB B TPAAMLIMOHHYIO U MEXIYHAapOIHYIO OLIEHKY NPEJCTAaBIEH B TabauLe
11.3.

Tabmuma 11.3 — Ilepecuer cymMmbl 6aJUTOB B TPAAUITMOHHYIO M MEXKTYHAPOIHYIO OIICHKY

Hrorosas cymma 6aisos,

Onenka (I'OC) YYMTBHIBAET YCIEIIHO CAAHHBIN Onenka (ECTS)

9K3aMeH

5 (OTIMYHO) (3a4TEHO) 90 -100 A (0TJIMYHO)
85 -89 B (ouenb xoporiiio)

4 (xopo1io) (3a4TeHO) 75 - 84 C (xopor1o)
10-74 D (ynoBnerBopuTeabHO)
65 - 69

3 (yZIOBJIETBOPUTENHHO) (3aYTEHO) 60 - 64 P ———
2 (seyROBICTBOPHTENSHO) (HE Hwxe 60 6ammos F (HeynoBneTBOpHUTENIHHO)

3a4TEHO)

12. Y4yeOHO-MeTOAN4YecKOe M HHGOPMALMOHHOE o0ecreyeHre JUCHMIITIHHbI

12.1. OcHoBHas JuTEpaTypa
1. Tarapuna JL.I'., Konnaes B.Jl. AiropuTmsl U CTPYKTYphl JaHHbIX: YueOHOe mocobue. — M.:
®unancel u cratuctuka; MHOPA-M, 2009. — 304 c. (manmmune B 6ubimotexe TYCYP - 60 k3.)

12.2. lonosiHUTEIbHAS JIUTEPATYpPa
1. VBanoB b.H. JluckpeTHas MaTtemMaTtuka. AJTOPUTMBI B IPOTpaMMBbl: YaeOHoe mocobdue. — M.:
JlabGopatopus 6a30BbIx 3HaHUH, 2003. — 288 ¢. (Hanuuue B Oubmoteke TYCYP - 50 3k3.)
2. OkynoB C. M. IlporpaMmupoBanue B airoputmax. — 2-¢ u3f., nom. — M.: BUHOM. Jla6opa-
topust 3HaHui, 2006 . — 384 ¢. (Hanmmuue B Oubmoteke TYCYP - 30 3k3.)

12.3. YueOHO-MeTOAUYECKHE MTOCOOU

12.3.1. O6s3aTeibHbIE YUeOHO-MeTOAuYEeCKH e MOCO0Uus

1. ToputoB A.H. CTpykTypbl U anroput™Mbl oOpaOOTKH AaHHbIX B DOBM: MeToauueckue ykasa-
HUS TI0 BBITIOJIHEHHIO JIabopaTtopHbIX paboT. — Tomck: TYCVYP, 2011. — 15 c. [DnexkrpoHHBIA pecypc].
(Meromudeckue yka3aHUs TIO BBITTOJHEHUIO J1a00paTOPHBIX paboT Mpe/CTaBICHBI Ha CTp. 2-14). [Dnek-
TpOHHBIN pecypc| - Pexxum nmoctyma: http://asu.tusur.ru/learning/090301/d39/090301-d39-lab.pdf (nara
obpamenusi: 28.06.2018).

2. ToputoB A.H. CTpyKTYyphl B aJITOpUTMBI 00pabOTKH JaHHBIX B DBM: MeToaMUecKue ykasa-
HUS 110 CAaMOCTOSITEIbHON M MHAMBUAYaANbHOM padbote cryaeHToB. — Tomck: TYCVYP, 2011. — 9 c. [Dnek-
TPOHHBIN pecypc]. (MeToauueckune ykazaHus MO BBITIOJIHEHUIO CAMOCTOSATENBHON paboTe MmpeacTaBIeHbI
Ha cTp. 2-8) [DnexrpoHHbIi pecypc] - Pesxxum gocrtyna: http://asu.tusur.ru/learning/090301/d39/090301-
d39-work.pdf (mara obpamienus: 28.06.2018).

12.3.2. Y4yeOHO-MeTOAMYECKHE OCOOUS IJIsI JIUI] C OTPAHUYEHHBIMH BO3MOKHOCTSMHU 310POBbS U
UHBAJU/I0B

Y4eOHO-MeTOIMUEeCKUE MaTepHalibl Il CAMOCTOSTENIbHOM U ayAUTOPHOM pabOThl 00ydaromuxcs
U3 YUCIIa JIUI] C OTPAaHMYEHHBIMH BO3MOKHOCTSIMU 370POBbSI U MHBAJIHJIOB MPEIOCTABISIOTCA B (popMax,
aJaNTHPOBAHHBIX K OTPAHUYEHUSIM UX 3/I0POBbS U BOCTIPUATHUS UHPOPMAIIIH.

Jlaist InI ¢ HApYIIeHUSIMU 3PeHUsI:

- B (hopMe FJIEKTPOHHOTO TI0KYMEHTA;

- B IIeYaTHOW (hopMe YBEITMUECHHBIM HIPUPTOM.

JL1st J1M1 ¢ HAapYLIeHUsIMH CJIyXa:

- B (hopMe AJIEKTPOHHOTO IOKYMEHTA;

- B Ie4aTHOU hopme.

JL1s1 711 ¢ HAapYLIeHUsIMY OIIOPHO-ABUTaTeJILHOIO annapara:
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— B (hOpMeE IIIEKTPOHHOTO TIOKYMCHTA;
- B IIe4aTHOU hopme.

12.4. TIpodeccunonaibHbie 0a3bl JaHHBIX H MH(GOPMALIMOHHBIE CIPABOYHBIE CHCTEMbI
1. JlomonHMUTENHHO K MpodeccHoHaTbHBIM 0a3aM JTaHHBIX PEKOMEHIYEeTCS UCIIOb30BaTh HHDOP-
MallMOHHbIE, CIPAaBOYHbIE U HOPMATHBHBIE 0a3bl JaHHBIX https://lib.tusur.ru/ru/resursy/bazy-dannyh

13. MaTrepuaibHO-TEXHHYECKOe o0ecneyeHue JUCHUILIMHBI U TpedyeMoe MporpaMMHoe
o0ecneyenmne

13.1. O6uue TpeGOBaHMA K MATEPHAJBHO-TEXHHYECKOMY H IIPOIPAMMHOMY 00ecIie4YeHHI0
AUCHMILTHHBI

13.1.1. MaTepuaibHO-TEXHMYECKOE M MPOrpaMMHOe olecriedeHne IS JTeKIIHOHHBIX 3aHATHI
Jlns mpoBeieHus 3aHATUH JIEKIIMOHHOTO TUIIA, TPYIIIIOBBIX U MHIAWBUYaJIbHBIX KOHCYJAbTALIUH, TE-
KYILEr0 KOHTPOJIS U MPOMEXYTOUHON aTTeCTallMU UCTIONb3YyeTcs yueOHasi ayIUTOpHUs ¢ KOITMUECTBOM I10-
CaJI0YHBIX MECT He MeHee 22-24, 00opyloBaHHAs JOCKOM M CTaHAApTHOH yueOHoIl meOenbio. MMeroTes
JI€MOHCTpalMOHHOE 000pyA0BaHNHE U yueOHO-HAITIIIHbIE TOCOOMs, 0OeceunBaroIe TeMaTHIeCKue ui-
JIOCTPALMHU 10 JIEKLIMOHHBIM pa3jieiaM JUCIUIUINHBI.

13.1.2. MaTepuaJibHO-TeXHUYECKOE U NIPOrPaAMMHOe o0ecrnedyeHue sl JIadOpaTOPHbIX padoT

Jlaboparopust ”HPOPMAIIMOHHBIX TEXHOJIOTUI

yueOHas ayuTOpHsl 1715l IPOBEACHUSI 3aHATHI MPAKTUYECKOro TUIa, ydeOHas ayauTopus Ui Mpo-
BEJICHHS 3aHITHIA TaOOPAaTOPHOTO TUTIA, TOMEIIEHUE JIJISI CAMOCTOSITEIILHOM PabOTHI

634034, Tomckas obnactb, . Tomck, Bepmauna ynuna, n. 74, 323 ayn.

Ornucanmne UMEIIIErocs 000PYIOBAHNUS

- [ITK Ha 6a3e IBM PC/AT (4 mrt.);

- [ISBM DURON SWS 40;

- [I5BM IBM PC-XT;

- [I5BM IBM/PC-386;

- [I5BM VIVO D 133 (2 wrt.);

- KomnbrorepP WS2;

- [I9BM "AMSTRAD";

- Jlocka mapkepHasi;

- KommuiekT cnenuann3upoBaHHON yueOHOM MeOen;

- Pabouee mecTo npenoaBarens.

[IporpamMmmHoe obecrnieueHue:

— Microsoft Visual Studio 2013 Professional

— Windows Embedded 8.1 Industry Enterprise

13.1.3. MarepuajibHO-TEXHHYECKOE H MIPOrPaMMHOe o0ecredyeHne JJIs1 CAMOCTOSITe IbHON padoThI
Jnst camocTosTeNnbHOM paboThl HCTONB3YIOTCA y4eOHblE ayAUTOpUU (KOMITbIOTEPHBIE KJIacchl),
PacIOJI0KEHHBIE 10 a/Ipecam:
- 634050, Tomckast o6macTs, 1. Tomck, Jlennna mpocnexr, a. 40, 233 ayn.;
- 634045, Tomckas obnacts, T. Tomck, yi. KpacHoapmeiickas, a. 146, 201 ayx.;
- 634034, Tomckast o6macTs, 1. Tomck, Bepmmanna ynuna, 1. 47, 126 ayn.;
- 634034, Tomckast 06nacTb, T. Tomck, Bepimmanna ynuma, 1. 74, 207 aya.

CocTtaB 060pyI0BaHMS:

- yueOHast MmebOernb;

- koMnbroTepsl kKiacca He Huke [IDBM INTEL Celeron D336 2.8 T1. - 5 mwiT.;

- KOMITBIOTEPHI TIOAKIIOYEHBI K ceTH «HTepHeT» M 00ecrneunBaT AOCTYI B JIEKTPOHHYIO HH-
(dopMarnoHHO-00pa30BaTEIbHYIO CPEAY YHUBEPCUTETA.

[TepeyeHp MpOrpaMMHOTO OOECTICUEHUSI:
- Microsoft Windows;
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- OpenOffice;

- Kaspersky Endpoint Security 10 ais Windows;
- 7-Zip;

- Google Chrome.

13.2. MaTepuaibHoO-TeXHHYecKoe o0ecniedeHre TUCHMIIIMHBI VIS JIMI[ C OFPAHMYeHHBIMH
BO3MOKHOCTSIMH 3/10POBbSI 1 HHBAJIN/I0B

OcBoeHHe NUCHMIUIMHBI JUIIAMUA C OTPAaHUYEHHBIMH BO3MOXKHOCTSIMH 3JI0POBbSI U MHBAIUAAMU
OCYILECTBIISIETCS C UCIIOIb30BAHUEM CPEIACTB 00ydeHHs OOIIEro U CHEeMaIbHOI0 Ha3HAUYeHUS.

[Tpu 3aHATHAX ¢ O0YYAIOUIMMHUCS ¢ HAPYIIEHUSAMH CJIyXa MPEyCMOTPEHO UCIIOJIb30BaHUE 3BYKO-
YCUJIMBAIOLLEH anmapaTypbl, MyJIbTUMEIUHHBIX CPEICTB U JPYTUX TEXHUYECKUX CPEACTB IIpUeMa/nepena-
4yi y4yeOHOM nH(POPMALIUU B TOCTYIHBIX (POpMax, MOOMIIBHOM CUCTEMBI MTPETIOaBaHus il 00YJatOLTHXCSI
C MHBAJIUAHOCTbIO, IOPTATUBHOM MHIYKIIMOHHOHN CHCTEMBbl. YueOHas aynuTopHus, B KOTOPOH 3aHUMAIOTCS
oOydaronyecs: ¢ HapylIEeHHEM CllyXa, 000pYy/lI0BaHA KOMITBIOTEPHOW TEXHHMKOM, ayAMOTEXHUKOH, BUICO-
TEXHUKOMU, 3JIEKTPOHHOM JTOCKOH, MYJIbTUMEIUMHON CUCTEMOM.

[Tpu 3aHATHAX ¢ 0OYUYAIOLIMMUCS ¢ HAPYIIEHUSIMU 3PEHUSAMM IIPETYCMOTPEHO HUCIIOJIb30BAaHUE B
JIEKIIMOHHBIX U YYEOHBIX ayAUTOPHUIX BO3MOKHOCTH IPOCMOTPA YAAIEHHBIX 0OBEKTOB (HAIIpUMep, TEKCTa
Ha JIOCKE WM CJIaiijia Ha SKpaHe) P IOMOIIH BUACOYBEIUIUTENEH A1 KOM(POPTHOTO POCMOTPA.

[Tpu 3aHATHAX ¢ O0yYarOUMMHCS ¢ HAPYLIEHUSIMM ONOPHO-ABUIaTeJbHOI0 ANNAPATA HCIOJIb-
3YIOTCS aJbTePHATUBHBIE YCTPOHCTBA BBO/IA HH(OPMAIIMHK U IPYTHE TEXHHUECKUE CPENICTBA ITpreMa/nepe-
Jau yuyeOHOM MHpOpMaluu B AJOCTYIHBIX (opMax, MOOMIIBHOW CHCTEMbl OOy4eHUs [UIs JIIOAeH ¢ UHBa-
JIMTHOCTBIO.

14. OueHouyHble MaTepUAJIbI U METOAMYECKHE PEKOMEHAAIUH 110 OPraHU3aluu U3yYeHHUs
AUCHUTLTHHBI

14.1. Conepmalme OLCHOYHBIX MATCPHUAJIOB U METOANIECCKUEC PEKOMECHAAIIUH
I[J'ISI OLICHKHU CTCIICHU C(bOpMI/IpOBaHHOCTI/I H YPOBHA OCBOCHHA 3aKpPCIINICHHBIX 3a ﬂHCHHHHHHOﬁ
KOMITC TEHITHUM HCIOJIB3YIOTCA OLCHOYHBIC MaTCpHUajibl B COCTABE!

14.1.1. TecToBble 3a1aHus

(1) Kakas cTpykTypa JaHHBIX peaau3yeT MPUHIIUI «IIePBBIMA MPHILET - TEPBBIA BBIIIEID»:

1) Ouepenp

2) Crex

3) Croucok

4) Maccus

(2) Kakast cTpyKTypa JaHHBIX peaTu3yeT MPUHIIUI «TIEPBBIA MPHUIIEIT - TTOCICIHUM BBIIIEI:

1) Ouepenp

2) Crek

3) Criucok

4) Maccus

(3) B kakoii cTpyKType JaHHBIX JIEMEHT CTPYKTYPHI XPAaHUT aJIpEC TOIBKO HA TTOCIEAYIOLIUH die-
MEHT CTPYKTYPBI:

1) OMHOCBSA3HBIN CITUCOK

2) JIByCBSI3HBIN CIHCOK

3) Maccus

4) JlepeBo

(4) B kakoii cTpyKType JaHHBIX dJIEMEHT CTPYKTYPhI XPAaHHUT aapec Ha MOCIESIYIOIMNUNA U IPEIbITY -
IIUH DJIEMEHTHI CTPYKTYPHI:

1) OMHOCBSA3HBIN CITUCOK

2) JIByCBSI3HBIN CIHCOK

3) Maccus

4) JlepeBo

(5) B kakoii cTpyKType NaHHBIX JIEMEHT CTPYKTYpPhI XpAaHUT aipeca IOUEPHUX IIEMEHTOB CTPYK-

TYPHI:
1) OMHOCBSA3HBIN CITUCOK
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2) JIBYCBSI3HBII CIIUCOK

3) Maccus

4) JlepeBo

(6) B xakoif cTpyKType JaHHBIX 3J€MEHT CTPYKTYPhl MOXKET XpaHUTh aJpeca JI0ObIX APYrux 3Je-
MEHTOB CTPYKTYpHI:

1) I'padp

2) JIBYCBSI3HBII CIIUCOK

3) Maccus

4) lepeBo

(7) Kakoe yTBepKaeHNE HEBEPHO:

1) MaccuB XpaHHUTCS B IAMSTH €IUHBIM OJIOKOM

2) Unpexcanusi B MAaCCHBE OCYIIECTBIISIETCA 10 LIETTOYNCIEHHOMY HEOTPULIATEIbHOMY HHACKCY

3) Kaxziplil 371eMEHT MacCUB XpaHUT aJpeca COCEAHUX DJIEMEHTOB

4) Ilpu Hamuuuu ajgpeca MepBOro IEMEHTa MacCHUBa, MOJKHO OIPEAETUTh aJpec JI000ro 3JIeMeH -
Ta MaccHBa 3a KOHCTAaHTHOE BpPEMsI

(8) Kakoe yTBepIaeHHE HEBEPHO:

1) Crincox XpaHUTCS B MAMSITH paclpeaeIeHHO

2) Unpexcanus B CIUCKE OCYIIECTBIISIETCA 10 1IETIOYNCIEHHOMY HEOTPHULIATEIbHOMY UHACKCY

3) Kaxzplil a371eMEHT ABYCBA3HOIO CIMCKA XPAHUT apeca COCEIHUX JIEMEHTOB

4) Ilpu Hamuuuu agpeca NEPBOro AIEMEHTA CIUCKA, MOKHO OIpPENEIUTh aipec JH00ro IeMeHTa
CIIMCKA 332 KOHCTAHTHOE BPEMS

(9) XemmpoBanue — 310:

1) mpeoOpazoBaHue MaccuBa BXOAHBIX JaHHBIX MPOU3BOIBHOW JUTMHBI B (BBIXOIHYIO) OHMTOBYIO
CTPOKY YCTAaHOBJIEHHOM JIMHBI, BHIIOTHAEMOE ONPEIEIIEHHBIM aJTOPUTMOM.

2) BOCCTaHOBJIEHHE OUTOBOM CTPOKH YCTAaHOBJICHHOW JUIMHBI B MACCUB MCXOJHBIX JTaHHBIX MPOU3-
BOJIHOM JITMHBI, BBIIIOJIHAEMOE OIPeIeIEHHBIM aJlTOPUTMOM

3) mpeoOpazoBaHNEe MacCHMBa BXOMHBIX JAHHBIX MPOU3BOJIBHOU JJIMHBI B (BBIXOJHYIO) OHTOBYIO
CTPOKY HEONPEEICHHOM JITHBI.

4) mpeoOpa3oBaHHE BXOJHOH OHMTOBON CTPOKM YCTAHOBJIEHHOW JUIMHBI B BBIXOJHYIO OHTOBYIO
CTPOKY MHOM JIJTUHBI

(10) Kakoii anroputM COpTUPOBKH OTHOCUTCS] K HEYCTONYMBBIM:

1) CopTupoBKa my36IpbKOM

2) CopTupoBKa BCTaBKaMu

3) 'HoMBs copTHUpOBKa

4) Coptuposka lllenna

(11) Kakoit anroput™ COPTHPOBKH OTHOCUTCS K YCTONYHBBIM:

1) CoptupoBka BEIOOpOM

2) CopTupOBKa CIUSTHUEM

3) IlupamMuanbHas COpTUPOBKA

4) BeicTpast cOpTUpOBKa

(12) Kakas coptupoBKa IMEET MUHUMAJIBHYIO CJIO)KHOCTD aJITOPUTMA!

1) CopTupoBKa my36IpbKOM

2) CopTupoBKa BCTaBKaMu

3) BreicTpas coptupoBka

4) I'nombs1 cOpTHPOBKA

(13) Kakoe yTBepkaeHHE BEPHO TSI IOHATHS YCTOMYMBOCTH COPTHUPOBKHU:

1) ycroiiuuBasi COPTMPOBKAa HE MEHSET B3aMMHOIO PACIIOJIOKEHHUS 3JIEMEHTOB C OJUHAKOBBIMH
KITIOYaMHU

2) a¢ppexTuBHOCTH MeTONA TTPH 0OpPabOTKE YXKe YIMOPSAIOYSHHBIX WM YaCTUYHO YIOPSIOYCHHBIX
JTAHHBIX

3) ycroiiuMBasi COPTMPOBKA ONEPUPYET MAcCCHUBaMHM, LIEIMKOM MOMEIIAIOIIMMUCS B ONEPaTHBHON
MaMATH C IPOU3BOJIBHBIM JIOCTYIIOM K JIF0OOO0H sUeiike

4) ycToitunBasi COpTHPOBKA ONEPUPYET 3aIIOMHHAIONIMMH YCTPOHCTBaMHU OOIBIIOr0 00BbEMA € 1M0-
CJIeIOBAaTEIbHBIM JOCTYIIOM
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(14) I'pad HazbIBaeTCs CBA3HBIM, €CITH:

1) mist OOBIX BepIIvH a U b ecTh mycTh U3 a B b

2) He COAEPKUT HETPUBHAIIBHBIX IIUKJIOB

3) 1r00BIe €To 1BE BEPIITUHBI COSMHEHBI peOpOM

4) rpad MOXXHO M300pa3UTh JUArpaMMOi Ha MJIOCKOCTH Oe3 repecedeHuit pédep

(15) I'pad Ha3wIBaeTCS IEPEBOM, €CIIH:

1) n7st moOOBIX BepIMH a M b ecTh mycTh U3 a B b

2) He COEPKUT HETPUBHAIIBHBIX LIUKIIOB

3) mo0Oble ero ABe BEPLIMHBI COSANHEHBI peOpoM

4) rpad MOXKHO U300pa3uTh AMArpaMMOK Ha TUIOCKOCTH 0e3 nepeceueHuit péodep

(16) I'pad HazpIBaeTCs TIIAHAPHBIM, €CITH:

1) mist mOOBIX BEpIIMH a U b ecTh MycTh U3 a B b

2) HE COAEPKUT HETPUBHAJIBHBIX IIUKJIOB

3) 1r00BI€ €T0 IBE BEPIITUHBI COSMHEHBI peOpOM

4) rpad MOXXHO M300pa3UTh JUAarpaMMOi Ha MJIOCKOCTH Oe3 nepecedeHuit pédep

(17) T'pad Ha3pIBaeTCS MOTHBIM, €CITH:

1) n7st moOOBIX BepIMH a M b ecTh mycTh U3 a B b

2) He COEPKUT HETPUBHAIIBHBIX LIUKIIOB

3) mo0Oble ero ABe BEPLIMHBI COSANHEHBI peOpoM

4) rpad MOXKHO U300pa3uTh AMArpaMMOM Ha TUIOCKOCTH 0e3 nepeceueHuit péodep

(18) K BHEIIHMM CTPYKTypaM JaHHBIX OTHOCATCS:

1) MaccuBbI

2) (hbaiinpl mocIea0BaTENLHOTO JOCTYTIA

3) creku

4) nepeBbst

(19) AnropuT™m TUHEHHBIN, €CITN:

1) oH BKJIIOUaeT B ce0si BCIIOMOTaTeNIbHBIN aJITOPUTM

2) X0 €r0 BBIIIOJIHEHUS 3aBUCUT OT UICTUHHOCTH T€X WM UHBIX YCIOBUH

3) ero KOMaH/bI BBIIOJIHAIOTCS B MOPSIKE UX €CTECTBEHHOTO CICAOBAHMS APYT 3a JPYrom, Hesa-
BUCHMO OT KaKUX-JINOO YCIOBUI

4) BBIMOHSAIOT 00pabOTKY JTMHEHHBIX CTPYKTYpP TaHHBIX

(20) MneanbHo cOamaHCUpPOBAHHOE JIEPEBO:

1) ecam amst KaXI0TO y371a YKCIIO Y3JI0B B JICBOM U NPABOM MOJJIEPEBHSIX OTIAMYAETCSA HE OOJIbIIe
yeM Ha |

2) ecnu 71 K&XKAOTO Y3712 YUCIIO0 Y3JIOB B JIEBOM U IIPABOM MOJIEPEBbIX HEUETHO

3) ecau ISt KaXI0T0 y3J1a YACIIO Y3JI0B B JIEBOM U IIPABOM IOJJIEPEBbAX HE OTIINYAETCS

4) ecnu A KXKIOTO y371a YKCIIO Y3JI0B B JIEBOM M IIPABOM IMOIEPEBHSIX YETHO

14.1.2. Dx3aMeHALIHOHHBbIE BONPOCHI

1) 3auem He0OXOIUMO pa30UPATHCS B CIOKHOCTSIX alrOpuTMOB. ANroput™M. CTpyKTypa JIaHHBIX.
dusnueckas 1 abCTpaKTHAs CTPYKTypa JaHHBIX. AHAINU3 anropuTMoB. [IoHATHE CIOXHOCTH anropuTMa.
Hotranumn.

2) CnoxHOCTh anroputmoB. ITogcuer MHCTPYKIMH. ACUMITOTHYECKUN aHAIU3. AMOPTHU3ALUOH-
HBII aHAJIN3.

3) AT «lunamuyeckuit maccuB». CJl «JlnHamMuueckuii MaccuB». YCTPOMCTBO. AHANIHU3 omepa-
Uy 700aBieHHUS B KOHEL. AHanM3 onepanuu yAajJeHUs C KOHLA. AHalu3 olepaluuud BCTaBKU B
cepenuny. . [IpeumyinecTsa 1 HEJOCTATKH.

4) AmopTu3alioHHbIN aHanu3. Yto 3to. [ yero npumensieTcsi. MeTo/ipl pacueT aMOpPTH3aLMOH -
HOMW CJI0KHOCTH aJITOpUTMA.

5) CI «Crucox». YcrporictBo. Ocobennoctu. [IpenmyriecTBa u HETOCTATKUA. AHAIIN3 ONepaIuit
JIOCTYTIA K 3JIEMEHTY 110 UHJIEKCY, [IOMCKa JIEMEHTa, 100aBICHUs B HaYaJI0, KOHEll, BCTABKU B CEPEIHHY.

6) AT]] «Crex». YcrpoiictBo. CTek ¢ MOIIEp:KKOM MaKCUMyMa/MUHUMYMa.

7) ATJ1 «Ouepenp». YerpoiicTBo. Peanu3anus ouepean Ha IBYX CTEKaxX M Ha LMKJINYECKOM Oyde-

pe.
8) XemmpoBanue. Xem-pyHkiuu. Metoa neneHus. Metox yMHOeHHsI. Xell-(QyHKIHS CTPOKH.
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0O0630p U3BECTHBIX XeII-(PYHKIHH.

9) Unes ObicTporo koHTeitHepa. Xemr-tabmuipl. OcHOBHBIE TTapameTpsl. [lapagokc mHe poxkie-
Hus. MeTonpl pa3pelieHns KOUIU3uil. AHanu3 ciaoxHocTell MeTofoB. CpaBHEHHE METOAOB pa3pelleHus
koinsuid. [lepexemmpoBanue.

10) Meton OTKpBITON aapecanuu Ajs pa3penieHus Koum3uil B xem-tabnwuie. [locmemoBarens-
HOCTB TIp0o0. YianeHue u3 xem-radmunu. JInnelitnoe mpoOupoBaHue, KBaapaTUIHOE TPOOUPOBAHUE, TBOM -
HOE XCIIMPOBaHUE. AHATN3 CIOKHOCTEH Oomepanuii Xen-TaOauIlbl Ui Pa3IMyHbIX METOIOB MpoOUpoBa-
HUSL.

11) Onpenenenue nepesa, OCHOBHbIE NOHATUA. buHapHOe nepeBo. CTpykTypa naHHBIX «buHapHOe
nepeBo». O0X0bl IEPEBbEB B TITYOHHY U IITUPHHY.

12) JIBondHoOe epeBo Moucka. BecraBka, mouck, yaaneHue, MoMCK MaKCHMaTbHOTO/MUHUMAIBHOTO
AIIEMEHTA.

13) banancuposka. JlekaproBo nepeBo. Split, merge, BcTaBka, yaaieHue (IpuMephl).

14) banancuposka. ABJI-nepeBo. Bpamenus ¢ npumepamu. CpaBaenne ABJI u KpacHo-uepHoro
JIEPEBHEB.

15) bamancupoBka. KpacHo-uepHoe nepeBo. Bpamenusi ¢ npumepamu. CpaBHenue ABJI u
KpacHo-4epHOro 1epeBbeB.

16) CopTrpOBKHM BCTaBKaMH, BEIOOPOM, MTy3bIPHKOM. AHAIIN3 CIOKHOCTEH B JIyUIIEM/XyIIIEeM CITy-
qae.

17) IMupamuaanbras coptupoBka. Criocod xpaHeHus JaHHBIX. [[upamuia 3a TMHEHHOE BpeMs.

18) Bocxopsimas 1 HUCXOASIAs COPTUPOBKA CIIMSTHUEM.

19) beicTpas coptupoBka. Split, pa3nudHbIe CTpATETHH peau3aliK, BRIOOP MUBOTA, MOCIEAO0BA-
TEJILHOCTh yOuiiIa.

20) CoptupoBka noacuerom, uaes. CraduinpHocTh. LSD 1 MSD radix sort.

14.1.3. TeMmbl KOHTPOJILHBIX PadoT
@yHIaMEHTAJIBHBIE CTPYKTYPBI JaHHBIX
AJNTOPUTMBI COPTUPOBKHI
ANTropuTMBI IIOUCKA

14.1.4. Tembl 0IPOCOB HA 3aHATHAX
@DyHIaMEHTAJIBHBIE CTPYKTYPBI JaHHBIX
JIunelinple TMHAMUYECKUE CTPYKTYPBI
JpeBoBUIHBIE CTPYKTYPBI JAHHBIX
CoptupoBka
NcuepnibiBaroniuii mouck
beicTphIil monuck
NP-nosiHBIE ¥ TPYIHOPEIIAEMBIE 3a1a4H

14.1.5. Bonipocsbl Ha caMONIOATOTOBKY

Anroput™. BeruncnurenbHas CI0XXHOCTb alropuTMa U ee oleHKa. OCHOBHBIE KIIacChl A(PPEKTUB -
HOCTH

bazoBeie THIBI HaHHBIX, 0OpabarbiBaeMble KomMaHgamu OBM. [lpencraBneHue uucelsl, CUMBOIb-
HBIX U JOTUYECKHUX JaHHBIX, yKa3areiael B ONEpaTUBHON NaMSTH.

[Tonsite cTpykTypsl AaHHBIX. Kitaccudukanus ctpykTyp. Baxuelme onepauuu Haja CTPyKTypa-
Mu.MaccuBBI U UX MPEACTABICHUE B TAMSATH.

CrpokoBele faHHble. Onepanuu HaJl CTPOKaMU.3alluCh U CTPYKTYPHI.

Wepapxus TaHHBIX B 3aNIUCAX. 3anucu ¢ BapuanTamu. IIpencrasienne 3anvceit B namsatu 9BM

CTpyKTyphl JaHHBIX U anropuTMmel.Ctek, ouepenp U aek. [Ipencrasnenue u peanusanus.lIpumepst
aJITOPUTMOB, UCTIOIB3YIOIIUX CTEK, OUepeib, 1eK.CBA3HbIN crnucok. OQHOCBS3HbIE, IBYCBSI3HBIE, KOMbIIE-
BbI€ CIIUCKH U OIlEepaluu HaJl HUMU

[lepeBbs — OCHOBHBIE MOHATHA U onpeneneHus. lIpencraBienne nepeBbeB B ONEPATUBHOM Mamsi-
Td. bunapusie aepeBbs. IlpencraBnenue u peanuszanuss OMHAPHBIX JI€PEBbEB.AJITOPUTMBI peau3alliu
OCHOBHBIX onepaluii Haja AepeBbsMU. [IprMepsl HCoNb30BaHusl OMHAPHBIX JIEPEBHEB

CoprupoBka. BHyTpeHHss coptupoBka. CTpaTeruu BHYTPEHHEW COPTHPOBKU.AJITOPUTMBI BHY-
TpeHHEeN cOpTUpPOBKH. CpaBHEHHE AJITOPUTMOB BHYTPEHHEH COPTUPOBKU.BHeEWmHsAs copTupoBKa. Airo-
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PUTMBI BHEIIHENW COPTUPOBKH

WcuepnpiBarommii nepedop. [lpumepsr pemenus 3agad. [louck ¢ Bo3Bparom. OOmmil aaropuTM.
Crioco0b! peanu3aly norcka ¢ BozeparoM.Meroz BeTBeit U rpanuil. OOmias cxema. [Ipumeps! npuMene-
HUS METO/Ia BETBEUN U IPaHUL]

[Touck u npyrue onepanuy Haja TabIUIaMu

bunapubie nepeBbs moncka. COanaHcupoBaHHbIC OMHApHBIC aepeBbs - ABJI-nepeBbst U KpacHo-
YyepHbIe JepeBbsl. BKiroueHue, NCKIIIOUEHHE U TIOUCK JIEMEHTOB

14.1.6. Temb1 1a00paTOpHBIX padoT
HuTepBanbHble U EpeYUCIUMbIe TUIIBI JaHHBIX. Onepanuy HaJ MHOXKECTBAMHU.
Creku, ouepenu. CBsI3HBIE CIIUCKU
HepeBps
CoprupoBka. BHewHss cOpTUPOBKA.
JluHamuueckoe nporpaMMHpOBaHHE
XewmupoBaHue

14.2. TpeﬁoBaHnﬂ K OICHOYHBIM MaTepuajgamMm AJd JUll ¢ OrPpaHHYCHHBIMHA BO3MOKHOCTAMU
310PpOBbS U UHBAJIUA0B
I[J'IH JijI ¢ OrpaHM4YCHHBIMH BO3MOKHOCTAMU 3J0POBbA U MHBAJIMAOB MPEAYCMOTPCHBI JOIMOJIHU -
TCJIBHBIC OLICHOYHBIC MATCPHUAJIbI, IICPCUCHb KOTOPLIX YKa3aH B Ta6J'II/II_IC 14.
Ta6mma 14 — I[OHOJ'IHI/ITeJ'II)HI)Ie MaTtepuajibl OLUCHUBAHUA AJIA JIUL C OrpaHUYCHHBIMH BO3MOXXHOCTAMU
340POBbLS U UHBAJINIOB

Kareropuu Bunnl TOIIOMHUTEIBHBIX OLIEHOYHBIX @OopMBbI KOHTPOJIS U OLIEHKH
oOyJarommxcs MaTepHalioB pe3yJIbTaTOB O0y4YCHUS

TecThl, MMCEMEHHBIE CAMOCTOSTEIbHBIE
paboThI, BOIIPOCHI K 3a4E€TY,
KOHTPOJbHBIE Pa0OTHI

C HapymieHusiMu
ciyxa

[TpenmytiecTBEHHO MUCHMEHHAS
npoBepKa

C napymenussmu | CobecenioBaHme o BOIpocaM K 3a4eTy, | [IpenMyIiecTBeHHO yCTHas IpoBepKa

3peHus ONpOC IO TEPMHUHAM (MHIUBUYaJIbHO)
C HapyuieHusMu Pemienne quCTaHIIMOHHBIX TECTOB,
OIIOPHO- KOHTPOJIbHBIE Pa0OTHI, MUCbMEHHbIE | [IpenMylecTBEHHO 1MCTaHIMOHHBIMU
JIBUTATEIILHOTO CaMOCTOSATENIbHbIE PaOOTHI, BOIPOCHI K METO/laMH
anmapara 3a4eTy
C orpanunueHusiMu 1o | TecTbl, TUCbMEHHBIE CAMOCTOSITENILHBIE [IpenmymiecTBEHHO IPOBEPKA
o0IIeMeTUIIUTHCKIM paloThl, BONIPOCHI K 3a4eTy, METO/IaMH UCXOJSl U3 COCTOSIHUSA
MIOKa3aHUsIM KOHTPOJIbHBIE Pa0OTHI, YCTHBIE OTBETHI | 00YYaloIlIerocss HA MOMEHT IPOBEPKU

14.3. MeTtoauueckune peKoMeHAAIMH M0 OLeHOYHBIM MaTepHAJIaM JIsl JTUI ¢ OTPAHUYEHHbIMHU
BO3MOKHOCTSIMU 3/10POBbSI 1 HHBAJIN/I0B

Jns mui ¢ orpaHMYCHHBIME BO3MOXKHOCTSIMH 37I0POBbSI U MHBAIHIOB IPEIyCMAaTPUBACTCS 10-
cTymnHas (hopMma Mpea0CTaBICHUS 3aJaHUH OIIEHOYHBIX CPEJICTB, @ IMEHHO:

— B TIEYaTHOH (hopme;

- B IIeYaTHO (hopMe ¢ YBEITHUEHHBIM MIPUPTOM;

- B (hOpMe ITEKTPOHHOTO JIOKYMEHTA;

- METO/IOM YTE€HUS ACCUCTEHTOM 33/1aHUs BCIYX;

- NPEOCTaBJICHUE 3a/IaHUs C UCTIOJIb30BAaHUEM CYpPJIOTIEPEBO/IA.

Jlumam ¢ OTrpaHWYEHHBIMH BO3MOXXKHOCTSIMH 3JIOPOBbSI M MHBAIHIAM YBEIHYUBACTCS BpeMs Ha
MOJI'OTOBKY OTBETOB Ha KOHTPOJIbHBIE BONPOCHL. i1 Takux 00ydaromuxcs mpeycMaTpiuBaeTcst JOCTYII -
Hast popmMa mpeToCTaBICHHSI OTBETOB HA 3a/IaHUS, 8 IMEHHO:

— MUCbMEHHO Ha Oymare;

- Ha0Op OTBETOB Ha KOMITBIOTEPE;

- Ha0Op OTBETOB C UCIIOJIL30BAaHUEM YCIYT aCCHCTEHTA;

- IPE/ICTaBICHNE OTBETOB YCTHO.
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[pouenypa oreHUBaHUS PE3yIBTATOB OOYYCHUS JIUII C OTPAHUYCHHBIMUA BO3MOYKHOCTSIMH 3J10PO-
BbSl 1 MHBAIHIIOB 110 TUCLUILIMHE TpeIycCMaTpUBaeT IpenocTaBieHne nHopMarun B popMax, aganTh-
POBaHHBIX K OTPaHMYCHUSM HX 3[J0POBBS U BOCHPUATHS HH)OPMALIVH:

JI1s1 JIMI ¢ HAPYIIEeHUSIMH 3PeHusI:

- B ()OpME IIIEKTPOHHOTO JIOKYMEHTA;

- B IIeYaTHOM (hopMe YBEITMUECHHBIM HIPUPTOM.

JIJ1s1 JIMI ¢ HAPYIIEeHUSIMH cJIyXa:

- B ()OpME IIIEKTPOHHOTO JIOKYMEHTA;

- B Ie4yaTHOU hopme.

JIJ1s1 JIMI ¢ HAPYLIEHHUSIMH OTIOPHO-ABHIaTeJILHOTO anmapara:

- B (hopMe IIEKTPOHHOTO IOKYMEHTA;

- B Ie"yaTHOU hopme.

[Tpn HEOOXOMUMOCTH ISl JIUIL C OTPAaHUYCHHBIMHI BO3MOXKHOCTSIMU 37I0POBbS M MHBAIUIOB TIPOLIE-
Jypa OLCHUBAHHS PE3YJIbTATOB O0YUCHHUSI MOXKET IPOBOIUTHCS B HECKOJIBKO ITAIOB.
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