MUWHHUCTEPCTBO HAYKH Y BBICHIEI'O OBPA3OBAHMS POCCUMCKOM ®EJEPAIIIN
®denepaiabHOE TOCYIaPCTBEHHOE OI0)KeTHOE 00pa3oBaTeIbHOE YUpeKIeHHe BbICIIEro 00pa3oBaHus

«TOMCKUM I'OCY JAPCTBEHHbBIN YHUBEPCUTET CUCTEM
VYIIPABJIEHUA U PAJITUOSJIEKTPOHUKI»

(TYCVYP)
YTBEPXIAIO
Hupexrop nenaprameHnTa oOpa3oBaHMs
ILE. Tposu
«19» 12 2018 r.

PABOYAS [TPOTPAMMA JJUCHUIIJIMHBI
AJITOPUTMBI U CTPYKTYPBI JAHHBbIX

YpoBens 00pazoBaHus: BbIclee 00pa3oBaHue - DaKajgaBpuaT
Hanpasnenue noarorosku / crieranbHOCTh: 09.03.02 UndopMmannoHHbIe CHCTEMBbI H TEXHOJIOTHU

Hanpasnennocts (npoduip) / crienmanuzanis: AHAJUTHYeCKHe HH(OPMAIMOHHbIE CHCTEMbI
dopma 00yueHUS: OUHASA

@axynpreT: PaKkyabTeT BhIYMCIUTENbHBIX cucTeM (PBC)

Kadenpa: Kadenpa 3xoHoMmuveckoii MaTtemMaTuku, nngpopmatuku u cratuctuku (AMHUC)
Kypc: 1

Cemectp: 1

VY4eOnsriii man mHadopa 2019 roxa

O0beM JUCHMIIMHBI U BUABI yU€OHOU AESITEIbHOCTU

Bunbl yueOHOIl esTenbHOCTH 1 cemectp Bcero EnnHunel

JIeKIIMOHHBIE 3aHATHS 18 18 4acoB
JlaGopaTopHbie 3aHITHS 36 36 4acoB
CamocTtosarenbHas pabora 90 90 4acoB
OO0mmas TpyJI0€MKOCTh 144 144 4acoB
(BKITIOUAS POMEKYTOUHYIO aTTECTAIIHIO) 4 4 3.€.

@®opMbI TPOMEKYTOUHOM aTTeCTalus CemecTtp
3auer 1

IOKyMeHT MOAIIMCAaH ITPOCTO 3JIeKTPOHHOI MTOAMMCHIO
Wudbopmatys o Bragemnblie:

@UO: llenyniaHoB A.A.

HomKkHOCTDb: PexTOp

Hata mognucanus: 19.12.2018

VHUKaJIbHBIN MPOrpaMMHBbINI KITIOY:
c53e145e-8b20-45aa-9347-a5e4dbb90e8d

Tomck

CornacoBaHa Ha noptane N2 54488



1. O01mue MoJI0KeHu s

1.1. lean AUCHUIIHHBI

1. ®opMupOBaHUE TEOPETUYECKUX 3HAHUU M NPAKTHUUYECKUX HABBIKOB JJISI MHCTAJIISLIHU
POrpaMMHOT0 OOecTeyeH s 1 pa3padOTKU KOMIIOHEHTOB allapaTHO-MIPOrpaMMHBIX KOMIIEKCOB U 0a3

JTQHHBIX.

1.2. 3agauy AUCHUILIUHBI

1. IIpuobpeTeHrne MpakTUYECKUX HABHIKOB B MOCTPOCHUU aJTOPUTMOB, aHAIM3a KauecTBa

aJITOPUTMOB.

2. OcBoeHHUE OCHOBHBIX MTOHATHI U onpenesieHuit pazaena « CTpyKTypbl JaHHBIX».

2. MecTo aucuuniannsl B crpykrype OIIOIT

bnok gucuumima: @T/l. dakynpTaTUBHBIE JUCUUILUIMHBL.
Hnnexc quciummmasl: OTJ.02.
PeanusyeTcs ¢ mpUMEHEHHEM D3JIEKTPOHHOTO OOy4YeHUs, JUCTAHIIMOHHBIX 00pa30BaTEIbHBIX

TEXHOJIOTHUH.

3. Hepeqeﬂb IJIAHUPYEMBIX PE3YyJbTAaTOB Oﬁy‘lel-[]/lﬂ no JMCUMIIJIMHE, COOTHECCHHBIX C
HHAUKATOPpaAaMH J0CTHKCHUSA KOMIIeTeHIInii

[Iponecc u3ydeHus: TUCHUTUTMHBI HANpaBieH Ha GOPMHUPOBAHUE CIEAYIONIUX KOMIICTCHIIUHA B
cootBetcTBUU ¢ ®I'OC BO 1 ocHOBHOI 00pa3oBaTeIbHOM mporpaMmoi (Tadsmma 3.1):
Ta6mmma 3.1 — KoMneTeHInu 1 HHAUKATOPBI UX JTOCTHIKEHUS

Komnerenius

Nupukatopel 10CTHXKEHUS
KOMIIETEHIINU

[Inanupyemsie pe3ynbTaThl 00yUeHUs 110
JUACLUIUTMHE

yHHBepcaJIbeIe KOMIIETCHIIUN

Ob0menpodeccuoHanbHbIe KOMIIETEHIIUN

OIIK-8. Cocoben
HPUMEHSTh
MaTeMaTHYECKUe
MOJIETIN, METOIbI U
CpencTBa
IIPOCKTUPOBAHHUS
HH(POPMAIIMOHHBIX U
ABTOMATH3UPOBAHHBIX
CHCTEM

OIIK-8.1 .3HaeT OCHOBHBIC
METO/BI U CPEJICTBA
MaTeMaTH4YECKOro
MOJICIIUPOBAHUS,
KJIaCCU(UKALIUIO U YCIOBHS
MIPUMEHEHUS MaTEeMaTHYECKUX
MOJICJICH, METOBI U CPEJICTBA
MIPOCKTUPOBAHUS
HH()OPMAIMOHHBIX U
ABTOMAaTHU3UPOBAHHBIX CUCTEM

[lepeuuncrsier METOMIbI U CPEICTBA
MaTEeMaTHYeCKOr0 MOJIETUPOBAHUSI.
HaszbiBaeT ycinoBus mpuMeHEeHHUS
MaTeMaTHYeCKUX MOJIENIEH, METOIOB U
CPEeIICTB MPOEKTUPOBAHUS UH(DOPMALIMOHHBIX
Y aBTOMATHU3HPOBAHHBIX CHCTEM.

OIIK-8.2 .Ymeet
OCYIIECTBIIATh aHAIN3 U
BEIOOP MoOeNel, MEeTOI0B U
CPEIICTB IPOEKTUPOBAHUS
UH(POPMALIMOHHBIX
ABTOMATH3UPOBAHHBIX CHCTEM

OcymiecTBisieT aHaIu3 U BEIOOP MoJIeneid,
METOIOB U CPEJICTB MPOESKTUPOBAHUS
MH(POPMALMOHHBIX U aBTOMAaTU3UPOBAHHBIX
CUCTEM

OIIK-8.3 .Binaneer HaBbIKAMH
MOJIETTUPOBAHUS U
POCKTHPOBAHUS
MH(GOPMALMOHHBIX U
ABTOMAaTU3MPOBAHHBIX CUCTEM

MoseT cipoeKTUpOBaTh HHOOPMAITMOHHYIO
CHUCTEMY

IIpodeccuonanbHbIe KOMIIETEHIUH

4. O0beMm AUCHUIIJIMHBI B 3a4Y€THBIX €IMHULAX C YKA3AHUEM KOJIUYECTBA aKaICMUYECCKUX YaCoB,
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Bbl/JIeJIEHHBIX HA KOHTAKTHYIO pa0oTy o0y4aroiuxcsi ¢ npenojaasarejieM
U HA CAMOCTOSITEJIbHYI0 Pa0oTy 00y4Yaromuxcs

OO61mas TpyA0eMKOCTh AUCHUIUIMHBI COCTABISAET 4 3a4eTHBIX eUHUII, 144 akaJeMHueCcKUX 4acoB.

Pacnipenenenue Tpy10eMKOCTH JUCHIHUILUIMHBI 110 BUJIaM y4eOHOU NEATEIbHOCTH MPECTABICHO B
tabiuue 4.1.

Ta0auia 4.1 — Tpy10eMKOCTh JUCIMILIMHBI 1O BUIaM YUY€OHOU ACSTEIbHOCTH

Bcero  |Cemectpsl

Buapl yaeOHOH AesTENBPHOCTH
4acoB 1 cemectp

KonTakTHas aynuTopHas padora 00y4alomuxcs ¢ npenogaparesaeM, BCero 54 54
JIeKIIMOHHbBIE 3aHATHS 18 18
JlaGopaTopHble 3aHATUS 36 36
CamocrosiTeibHas padoTa 00y4aomuXxcs, B T.4. KOHTAKTHasi 90 90
BHeayJIUTOPHas padoTa o0y4yarommxcsi ¢ nNpenoaasarejieM, Bcero
[ToaroroBka K TECTUPOBAHUIO 22 22
[ToaroToBka k 1abopaTopHoil paboTe, HaNMcCaHUe OTYETa 16 16
[TonroroBka k 3auery 52 52
Oo0mast Tpya10eMKOCTh (B Yacax) 144 144
O0mas TpyroeMKocCTh (B 3.€.) 4 4

5. CTpykTypa M coaep:KaHue TUCHHUILIMHBI
5.1. Pa3nennl (TeMbl) JUCHUNJIMHBI U BUAbI Y4eOHOI 1eATeJTbHOCTH

CTpyKTypa IMCUUILUIMHBI TIO pa3jaeiaM (TeMaMm) U BHaaM y4eOHOM NesSTeIbHOCTH NMPUBEICHA B
tabmnuie 5.1.
Ta6nmma 5.1 — Pasyennl (TeMbl) TUCHMILIMHBI M BUABI YICOHOH ACATCIBHOCTH

Jlex. | JIa6. | Cam. Beero wacos dopmupyemsble
HasBanwus paznenos (TeM) TUCIUILTAHBI (6e3
3aH., 4| pabd. | pab.,u KOMIIETEHLIMHI
AK3aMeHa)
1 cemecTp
1 Anroput™muzanus 2 4 8 14 OIIK-8
2 CTpyKTyphbl JaHHBIX 2 4 10 16 OIIK-8
3 JIuneiiHble cTaTUYECKUE CTPYKTYphl |2 4 10 16 OIIK-8
JAHHBIX
4 Anroputmbl 00pabOTKH JaHHBIX. 2 6 10 18 OIIK-8
CopTtupoBka
5 Anroputmel 00paOOTKH JaHHBIX. 2 6 10 18 OIIK-8
ITouck
6 Daiins 2 6 10 18 OIIK-8
7 CniocoObI pecTaBICHUS U 2 - 10 12 OIIK-8
OTIpefieNIeHus] AITOPUTMOB
8 OCHOBHBIE aNITOPUTMBI 00PaOOTKU 2 6 14 22 OIIK-8
JTAHHBIX
9 CpoiicTBa CTPYKTYp AaHHBIX 2 - 8 10 OIIK-8
Hroro 3a cemectp|18 36 90 144
Hroro|18 36 90 144

5.2. Coaep:xanue pa3esoB (TeM) JUCHUNIMHBI

Copepxanue pa3esioB (TeM) JUCIUTLINHBI (B T.9. IO JISKIIUSIM) IPUBEICHO B Tadwmie 5.2.
Tabmuma 5.2 — Conepsxkanue pas3ienoB (TeM) TUCIUTUIMHEI (B T.4. TIO JCKITUSIM)
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Haszpanus pasnenos
(TemM) TUCUIUIUTAHBI

Copnep:xanue pa3fesioB (TeM) AUCHUILIMHbI
(B T.4. 10 JIEKLUSIM)

TpynoemkocTs
(JIeKITMOHHBIE
3aHSTHS), U

dopmMupyemsie
KOMIIETEHIIUU

1 cemecTp

1 Anroput™muzanus

OcHoBHbIe onpenencHust. CBolcTBa
anroputMoB. POpPMBI 3aMCH AJITOPUTMOB.
ba3oBble aIrOpUTMHYECKHE CTPYKTYPBI.

OIIK-8

Hroro

2 CTpyKTypbl JaHHBIX

[ToHsiTHE O CTPYKTYpaxX JaHHBIX. Y POBHU
CTPYKTYp AaHHbIX. Knaccudukanus
CTPYKTYp AaHHbIX. [lepeuncisieMblii TUIT
naHHbIX. CTaHIaPTHBIE TUITBI TaHHBIX.
VYkazarenau. AroputMbl 00pabOTKH
MPOCTBIX CTPYKTYP JAaHHBIX.

OIIK-8

Hroro

3 Jluneiinbie
CTaTUUYECKUE
CTPYKTYPBI TaHHBIX

Maccussbl. JlnHaMUYE€CKUE MaCCUBBI.
MHOroMepHbIE CTPYKTYPBI TaHHBIX
MaccuBbl. CBSI3b MACCUBOB C YKA3aTEIISIMH.
Crtpoxu. MaccuBbl ykazarenen. AJropuTMBI
00pabOTKH CTATHYECKUX JTMHEHHBIX

CTPYKTYD.

OIIK-8

Htoro

4 Anroputmsl
00paboTKU JaHHBIX.
CoptupoBka

AAropuT™MbI 00pabOTKH TaHHBIX JTUHEHHON
CTPYKTYPBI - cOpTUpOBKa. COpTHPOBKA
BbIOOpOM. CopTHpOBKa 0OMEHOM (TTy3bIpEK).
CoptupoBka BcraBkamu. COpTHUpOBKa
ciusiaueM. Coptuposka Illemna. Brictpas
coptupoBka. [lupamuanbHas cOpTUPOBKA.
AHau3 CI0XXHOCTH aJITOPUTMOB.

OIIK-8

Hroro

5 AnroputMmsl
00pabOTKH JaHHBIX.
ITonck

AnTropuTMBI 00paOOTKH TAHHBIX TUHEHHOMN
CTPYKTYpbI — HOUCK. MeTO/IbI MOKCKa.
[TocnenoBarenbHbI nouck. bunapHbIi
MouckK. HTeprnoaupyroumii mouck.
duboHauINEB MOUCK. AHATIU3 CITIOKHOCTH
aJITOPUTMOB.

OIIK-8

Hroro

6 daitel

@aitnpl. Oniepaliuu ¢ JTaHHBIMU Ha BHEIITHUX
HOCHUTEJISX: BHEIIHUIM MOUCK, BHELIHSSA
coptupoBKa. COpTHPOBKA MPSIMbIM
ciusgHueM. CopTHPOBKa €CTECTBEHHBIM
CIIUSIHUEM.

OIIK-8

Htoro
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7 CriocoOsI [Toaxomp! K ONpeAeIeHHIO TOHATHUS 2 OIIK-8
IIPEJICTaBICHUS U anroputM. @opManu3anus airOpuTMOB B
OIpeAcIeHus TepMuHax Mammns! TeroprHra 1 Mammvssl
aJIrOPUTMOB [Tocta. CriocoOsl npencTaBaeHUs
anroput™MoB. OCHOBHBIE AITOPUTMUUECKHE
CTPYKTYphbl. OmpenieneHue CI0KHOCTU
aJIropuTM™Ma.
Hroro 2
8 OcHOBHBIE ITonmyuyucneHHble aarOpUTMBI. 2 OIIK-8
AITOPUTMBI KomOunaTopHbie anroputMel. PekypcuBHbie
00paboTKH JaHHBIX aIrOPUTMBI.
HUroro 2
9 CroiicTBa cTpykTyp |CBOMCTBa CTPYKTYp AaHHBIX. CTaTHYECKUE 2 OIIK-8
JAHHBIX CTPYKTYyphbI JaHHbIX. [lonyauHamuueckue u
JUHAMHYECKHE CTPYKTYPbI IaHHBIX.
HUtoro 2
Hroro 3a cemectp 18
Hroro 18
5.3. [IpakTuyeckue 3aHATHS (CEMUHAPbI)
He npenycMoTpeHo y4eOHbBIM MIIaHOM
5.4. JlabopaTopHbIe 3aHATHS
HanmeHnoBanue mabopaTopHbIX paboT MpuBeeHO B TadmuIe 5.4.
Tabmuia 5.4 — HamMmeHoBaHuUE 1a00OpaTOPHBIX padboT
Ha33a1;i25§;§;1(;3 (rem) HaumenoBanue nabopatopHsix padot | TpypoeMKocTs, 4 (fc)gfa ﬁ?fggr;:
1 cemecTp
1 Anroput™muzanus Pa3paboTka TMHEHHBIX, OIIK-8
Pa3BETBISIONIUXCS U UKITNYECKUX
AITOPUTMOB JIJIsl pEIIeHUs 3a/1a4.
Hroro
2 CTpyKTyphbl JaHHBIX Pemenue 3anay Ha Temy "CTpyKTypbl OIIK-8
nandeix" Ha sa3bike C/CH+.
Hroro
3 JIuneiinble cratnyeckue |Pemenue 3anad Ha Temy "JIuHeliHble OIIK-8
CTPYKTYPBI JTaHHBIX CTAaTHUCTUYECKUE CTPYKTYPhI JaHHBIX"
Ha s3bike C/CH+.
Hroro
4 Anroputmbel 00paboTku | Perenue 3ama4 Ha TeMy OIIK-8
naHHbIX. COpTHpOBKa "CoprtupoBka" Ha si3p1ke C/C++.
Hroro
5 AnroputMmel 00pabotku |Permenne 3amau Ha Temy "llonck" Ha OIIK-8
naHHbIX. ITouck sa3eike C/C++
Hroro
6 Daitbl Pemenue 3anay Ha Temy "@aitibl" Ha OIIK-8

s3pike C/C++

Uroro
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Pemenue 3anay Ha Temy "OCHOBHbIE 6
ITOpUTMBI 00pabOTKH JaHHBIX" Ha
s3bike C/CH++.

8 OCHOBHBIE AJITOPUTMBI
00paboTKH JaHHBIX

OIIK-8

Hroro 6
Hroro 3a cemectp 36
Htoro 36

5.5. KypcoBoii npoekT / kypcoBasi pabora

He npeaycmoTpeHo yueOHBIM MIJIaHOM

5.6. CamocTosiTesibHass paboTa

Buasl caMmocTosTeNbHOM paboThI, TPYA0EMKOCTh U (POPMUpPYEMble KOMIIETEHIIMU IPECTABIICHBI B

tabiuue 5.6.

Tabauia 5.6 — Bugbsl caMocTosITeNsHOM paboThl, TPYA0EMKOCTh B (pOopMHUpyeMble KOMIETSHIIMH
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Haspanus pazaenos | Bunbsl camocrostensHoil | TpynoemkocTs, | Dopmupyemblie
(TeM) TUCIMUIUTAHBI paboThI q KOMIIETEHIINHU POpMbI KOHTPOILA
1 cemecTp
1 Anroputmuszanus |Iloaroroska k 2 OIIK-8 TectupoBanue
TECTUPOBAHUIO
[ToaroroBka k 2 OIIK-8 JlaGopaTopHas
nabopaTopHO# padoTe, paborta
HaIMCcaHue OTyeTa
[ToaroroBka k 3auery 4 OIIK-8 3auét
Uroro 8
2 CTpyKTypBI [ToaroroBka k 2 OIIK-8 TectupoBanue
JTAHHBIX TECTUPOBAHUIO
IToaroroska k 2 OIIK-8 JlaGopatopHas
naboparopHoii padore, pabota
HaIMCaHUE OTYeTa
[ToaroroBka k 3aueTy 6 OIIK-8 3auét
Hroro 10
3 JIuneiinbie IToaroroBka k 2 OIIK-8 TectupoBanue
CTaTUYECKUE TECTUPOBAHUIO
CTPYKTYPBI TaHHBIX |[ToArOTOBKA K 2 OIIK-8 JlabopaTopHas
naboparopHOit padore, paborta
HaIMCaHUe OTYeTa
[ToaroroBka k 3auety 6 OIIK-8 3auéT
Hroro 10
4 AnropuTtmsl IToaroroBka k 2 OIIK-8 TecTtupoBanue
00pabOTKH JaHHBIX. |TECTUPOBAHUIO
CoprupoBka [ToaroroBka k 2 OIIK-8 JlaGopaTopHas
nabopaTopHO# padoTe, paborta
HaIMCcaHue OTYeTa
[ToaroroBka k 3auery 6 OIIK-8 3auér
Uroro 10
6



5 AnropuT™MBI IToaroroBka k 2 OIIK-8 TecTtupoBanue
00pabOTKU AAHHBIX. |TECTUPOBAHUIO
Honck [ToAroToBka K 2 OIIK-8 JlaGopaTopHast
nabopaTopHO# pabdoTe, paborta
HalMcaHue oTyeTa
ITogroroska k 3auety 6 OIIK-8 3auér
Uroro 10
6 daiinnl IToaroroBka k 2 OIIK-8 TectupoBanue
TECTUPOBAHUIO
IToaroroska k 2 OIIK-8 JlaGopatopHas
naboparopHoii padore, pabota
HamMcaHue oTyeTa
[ToaroroBka k 3aueTy 6 OIIK-8 3auét
Hroro 10
7 Crioco6b1 IToaroroska k 2 OIIK-8 TectupoBanue
NpeCTaBICHUS U TECTHUPOBAHUIO
ONPEICICHUS [ToaroroBka k 3aueTy 8 OIIK-8 3auét
QITOPUTMOB Utoro 10
8 OcHOBHBIE IToaroroBka k 4 OIIK-8 TectupoBanue
AITOPUTMBI TECTHUPOBAHUIO
00paboTKH JaHHBIX |TToArOTOBKA K 4 OIIK-8 JlaboparopHas
nabopatopHoit padore, pabora
HalMcaHue oTyeTa
[ToaroroBka k 3auery 6 OIIK-8 3auéT
Hroro 14
9 CaoiicTBa IToaroroBka k 4 OIIK-8 TecTtupoBanue
CTPYKTYp JAHHBIX  |TECTHPOBAHUIO
[ToaroroBka k 3auery OIIK-8 3auéT
Uroro 8
Hroro 3a cemectp 90
Hroro 90

5.7. CooTBeTcTBHE KOMIIETEHUMH, ()OPMUPYEMBIX PH U3YUYEHUU TUCUMUIIIMHBI,
U BU/I0B YU4eOHO 1esiTeJIbHOCTH

CooTBeTcTBUE KOMIIETEHIIUM, (POPMUPYEMBIX MPU U3YUYECHHH TUCHHUIUIUHBI, U BUIOB YyueOHOM
NEATEILHOCTH MPEICTAaBICHO B TabHIIEe 5.7.
Tabnuna 5.7 — CooTBETCTBUE KOMIETSHIIHH, ((OPMUPYEMBIX TIPU U3YUYECHUHU AUCLUUILINHBI, U BUOB

3aHATHN

dopmupyembie KOMIETEHIINH

Buapl yaeOHOM AesTENBHOCTH

Jlek. 3aH.|JIab. pab.

Cawm. pab.

DopMBbI KOHTPOJIS

OIIK-8

+ +

+

3auér, JlTaboparopHas pabora,

TectupoBanue

6. PeiiTunronas cucrema AJISl OHCHKH YCIIEBA€EMOCTH Oﬁy‘{alOIHI/IXCH

6.1. basuibHbIe OLeHKH /151 JOopM KOHTPOJIA

bannbHbIe oneHKH 11 POpM KOHTPOJIS MPEACTaBICHBI B Ta0uIE 6.1.
Tabmuia 6.1 — banipHbIE OLIEHKH
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. . | MakcumanbHbIi Oast
MaxkcuManbHbIN MakcuManbHbIN
3a IEPUOA MEKITY Bcero 3a
@DopMBI KOHTPOJIS 6amt Ha 1-y10 KT ¢ 0at 3a mepron
2KT u Ha xoHen CEMECTP
HayaJjla ceMecTpa mexay 1KT u 2KT
cemecTpa
1 cemecTp
3auér 10 15 10 35
Jlaboparopnas padoTa 10 15 10 35
TectupoBanue 10 10 10 30
Hroro makcumym 3a 30 40 30 100
nepuos
Hapacratomum urorom 30 70 100 100

6.2. Ilepecuer 0a/1710B B OLICHKH 32 TEKYIIH KOHTPOJIb

[TepecueT 6anoB B OLIEHKH 3a TEKYIIUHA KOHTPOJIb MIPEACTABICH B TabmuIie 6.2.
Tabmmia 6.2 — Ilepecuet 6asIoB B OIEHKH 32 TEKYIINI KOHTPOJIh

banibl Ha naTy TEKyero KOHTpoIs Onenka

>90% ot MakcuMalIbHOI cyMMbI OaiioB Ha gaty TK 5
Ot 70% 1o 89% ot MakcuManbHOI cymMbl OamsioB Ha naty TK

Ot 60% 10 69% OoT MakcuManbHOI cymMMbl OamioB Ha naty TK

N|W | B~

< 60% oT MakcuMalIbHOI cyMMbI OaiioB Ha gaty TK

6.3. Ilepecuetr cyMMbI 02/1710B B TPAAUIIHOHHYI0 M MEKIYHAPOAHYIO OLIEHKY

[TepecyeT cyMMBbl 6asioB B TPAJUIIMOHHYIO U MEXAYHApPOJHYIO OIIEHKY MPEJCTaBIEH B TaOIHIe

6.3.
Tabmuma 6.3 — Ilepecuer cymMMbl 6AJIIOB B TPAIUIIMOHHYIO U MEXKTYHAPOIHYIO OLIEHKY
Hroroas cymma 6asios,
Onenka YUYUTBIBAET YCIICIIHO CIAHHBIN Onenka (ECTS)
IK3aMeH
5 (oTIM4YHO) (3a4TEHO) 90— 100 A (OTJIIMYHO)
4 (xopor1o) (3a4TeHO) 85 -89 B (ouens xoporo)
75 -84 C (xoporo)
70 — 74 D (yaoBneTBOpUTENHHO)
3 (yAOBIETBOPUTENBHO) (3aYTEHO) 65— 69
60 — 64 E (mocpencTBenHo)
2 (HeyIOBJIETBOPUTEIHHO) (HE 3aUTEHO) Hwxe 60 6amios F (meynoBnerBoputreabHO)

7. YueOHO-MeTOAnYecKoe 1 MH(OPMAIIHOHHOE o0ecneyeHue TUCIUTIIHHbI
7.1. OcHOBHas JqUTEpaTypa

1. MaTemarudeckas JOTHKa U TeOpHst anroputMoB: YueoHoe nocodue / T. O. Ilepemutna - 2016.
132 c. [DnexTponHbIi pecypce]: — Pexum mocryna: https://edu.tusur.ru/publications/5949.

2. TexHosioruu nporpaMmupoBanus: YueoHoe nocodbue / B. B. Kpyunnun - 2013. 271 c.
[DnexTpoHHEIH pecypc]: — Pexxum gocrtyma: https://edu.tusur.ru/publications/2834.

7.2. lonoTHMTEIbHAS JIUTEPATypa

1. HoBsle TexHOJOTHH B IporpaMMupoBanun: Y4eoHoe mocooue / J1. B. I'apaiic, A. E. I'opsuHoB,
A. A. KanentseB - 2014. 176 c. [DnekTpoHHBIH pecypc]: — Pexum pgoctyna:
https://edu.tusur.ru/publications/5796.

7.3. YuyeOHO-MeTOANYECKHE MOCOOUS

7.3.1. O6s3aTesIbHbIE YUeOHO-METOAMYECKHE MOCOOUsI
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1. ANropuT™Mbl U CTPYKTYphI JaHHBIX: MeToauueckue yka3aHHs K JIabopaTopHbBIM padoTawm,
MPAKTUYECKUM 3aHATUSIM M OpraHu3aiuu caMmoctosTenbHoi padotel / H. B. Ilepmskona - 2018. 26 c.
[DnexTponHsbIit pecypc]|: — Pexum gocryna: https://edu.tusur.ru/publications/8390.

2. ANTOpPUTMBI U CTPYKTYpHI JaHHBIX: Y4eOHO—METOAUYECKOE MOCOOHE IO BHIMOJIHEHUIO
MPaKTHYECKUX paboT U camocTosiTenbHON paboThl / E. A. lllenemuna - 2018. 10 c. [DnekTpoHHBIH
pecypc]: — Pexxum moctymna: https://edu.tusur.ru/publications/7940.

7.3.2. YueOHO-MeTOANYECKHE MTOCOONS IJIS JINIT
C OrPaHUYEeHHBIMH BO3MOKHOCTSIMH 3710POBbsI 1 HHBAJIM/I0B

Y4eOHO-MeTOINYEeCKUE MAaTEPUAJIbl i1l CAMOCTOSITENILHON U ayAUTOPHOI pabOThl 00yJaromuxcs
U3 YUCJIA JIUI] C OTPAaHUYEHHBIMH BO3MOXXHOCTSIMH 3/I0POBbsI M1 HHBAJIUOB MPEAIOCTABIAIOTCA B opMaXx,
aIalITUPOBAHHBIX K OTPAaHHYCHUSM HUX 3[J0POBBS U BOCHPUATHS HH)OPMALIUY.

J1s1 i1 ¢ HAPYIIEeHUSIMH 3PeHus:

— B (popMe 31IEKTPOHHOTO TIOKYMEHTA;

— B [1€4aTHOW (hopMe YBEIUUCHHBIM HIPUPTOM.

JI1s1 JIMII ¢ HAPYHIEHUsIMU CJIyXa:

— B (popMe 31IEKTPOHHOTO TOKYMEHTA;

— B miedatHoi popme.

JI1s1 JIMII ¢ HAPYIIEHUSIMHU ONOPHO-IBUTaTEIbHOT0 anmnapara:

— B (popMe 3IIEKTPOHHOTO TOKYMEHTA;

— B miedatHou popme.

7.4. CoBpeMeHHbIe TPO(deccuoHATIbHBbIE 0a3bl JAHHBIX
1 HH()OPMAIMOHHBIE CTIPABOYHbIE CHCTEMbI

1. [Ipu u3ydeHUU NUCHUIIMHBI PEKOMEHAYETCS 00palaThCsa K COBPEMEHHbIM 0a3aM JaHHBIX,
WHGOPMAIIMOHHO-CIIPABOYHBIM M TOUCKOBBIM cucTeMaM, K KoTopeiM y TYCVYPa oTKpHIT gocTym:
https://lib.tusur.ru/ru/resursy/bazy-dannyh.

8. Matepuna/ibHO-TeXHHYeCKOe H POrpaMMHOe ofecrieyeHne JUCHUIIHHBI
8.1. MaTepuabHO-TeXHHYECKOe H IPOrpaMMHoe o0ecredeHue sl JTeKINOHHBIX 3aHATHI

Jlnst mpoBeeHUs 3aHATUN JEKIIMOHHOTO TUIA, TPYIIOBBIX U UHAUBUIYaIbHBIX KOHCYJbTAILIU,
TEKYLIEro KOHTPOJIS U MPOMEXYTOUHON aTTECTAllMU UCIIONb3YeTCs yueOHask ayAUTOPHUS C JOCTaTOYHBIM
KOJIMYECTBOM TTOCAI0YHBIX MECT I Y9eOHOH TPYIBI, 000pYyI0OBaHHAS JOCKOH M CTAaHIAPTHOW y4eOHOMH
MeOenbio. imeroTest MynbTUMeInitHOe 000pyI0BaHKE U YUEeOHO-HATJISAHBIE TTOCOOUSI, 00eCTICUHBAIOIIINE
TEMaTUYECKHE WIUTIOCTPALMH 110 JIEKIIMOHHBIM pa3ziesiaM AUCLUILINHBIL.

8.2. MaTepua/ibHO-TeXHHYECKOE U POrpaMMHOe o0ecneyeHue 1Jisl JIa0OpaTOPHBIX padoT

Ayautopus Ang 1a00paTOPHBIX U MPAKTUUYECKUX 3aHATUN: ydueOHast ayAUTOPUS A IPOBEACHHS
3aHATUN MPAKTUYECKOTro THMA, yueOHas ayauTOpus IS MPOBEICHUS 3aHATHUI J1abOpaTOPHOTO THUIIA,
MOMENIeHNe JJIsI KypCOBOTO MPOEKTUPOBAHUS (BBIMOJIHEHUS KYpPCOBBIX paboT), MOMEIIEHHUE I
MPOBEJCHUS TPYNIOBBIX U UHAUBUYATbHBIX KOHCYJIbTAIIMH, OMEIIEHHE NIl TPOBEACHUS TEKYIIETO
KOHTPOJIS M POMEXKYTOUHOM aTTecTaluu, NOMEIIEeHUE Al caMocTosATenbHOU paboTel; 634034, Tomckas
obnactb, T. Tomck, Bepumnuna ynuna, a. 74, 424 ayn.

Onucanne UMEIOIIErocss 000pya0BaHUS:

- [IpoekTop;

- [IpoeKIIMOHHBIN 3KPaH,;

- MarautHo-mMapkepHas J0CKa;

- Kommnekr cnenuanuzupoBaHHoi yueOHON Mebeny;

- PaGouee mecTo mpemnogaBaTens.

[IporpamMmMHOe obecrieueHue:

- 7-Zip;

- Google Chrome;

- Microsoft Visual Studio 2012;

- Microsoft Windows 7 Pro;

- OpenOffice;
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8.3. MaTepua/ibHO-TeXHUYECKOE U MPOrpaMMHOe o0ecreyeHue 1JIsi CAMOCTOSATEIbHOI padoThI

Jlnst caMocTosATeNbHOU pabOThl UCTIONB3YIOTCS YueOHbIE ayAUTOPUH (KOMIIBIOTEPHBIE KIIACCHI),
PacCIIOJIOKEHHBIE TI0 aJpecam:

- 634050, Tomckas o6nacth, T. Tomck, Jlennna npocnexkr, a. 40, 233 aya.;

- 634045, Tomckas ob6nacth, T. ToMck, yi. KpacHoapmeiickas, a. 146, 201 ayn.;

- 634034, Tomckas ob6nacth, T. Tomck, Bepmmauna ynuna, a. 47, 126 ayn.;

- 634034, Tomckas obnacth, T. Tomck, Bepmmauna ynuna, a. 74, 207 ayn.

Onucanne UMEIOIIErocss 000pya0BaHUS:

- yueOHasi MeOenb;

- KOMITBIOTEPHI;

- KOMIIBIOTEPHI MOJAKIIOUEHBl K ceTu «MHTepHEeT» U 00ecrneynuBaloT JOCTYI B 3JIEKTPOHHYIO
nH(popManoHHO-00pa3oBaTenbHyto cpeny TYCYPa.

[TepeyeHs mporpaMMHOTO 0OECIICUEHUS:

- Microsoft Windows;

- OpenOffice;

- Kaspersky Endpoint Security 10 m1st Windows;

- 7-Zip;

- Google Chrome.

8.4. MaTepuanbﬂo-TexnnquKoe obecneyeHue AUCHUIIVIMHBI JI JUI ¢ OTPAHUYCHHBIMUA
BO3MOKHOCTSIMM 310POBbSA 1 HHBAJIMI0B

OcBoeHNe AMCHUILIMHBI JINIIAMHA ¢ OTPAaHUYECHHBIMH BO3MOKHOCTSIMU 3I0POBBSI M HMHBAJIHIAMH
OCYIIECTBIISIETCS C UCTIOIB30BaHUEM CPEJICTB OOYUEHHS OOILEro U CIEeHaIbHOTO Ha3HAYCHHUS.

[Ipu 3aHATHSIX ¢ 00YYAIOIIMMHUCS C HAPYWIEHHAMH CJYyXa MPEIyCMOTPEHO HCIIOJIb30BAHHUE
3BYKOYCHUJIMBAIOIIEH ammaparypbl, MyJIbTUMEIUWHBIX CPEACTB M JIPYTUX TEXHUUYECKHX CPEICTB
npueMa/mepenaun yaeOHoi HHGOpMauu B TOCTYIHBIX (opMax, MOOUIBHOW CUCTEMBI TIPETIOAaBaHUs
IUTs 00y4aloONUXCs C HHBAJIUIHOCTHIO, MOPTATUBHON MHAYKIIMOHHOW CHCTEMBI. YueOHast ayauTOpHsi, B
KOTOpPOH 3aHUMAIOTCA 00ydJarommecs ¢ HapyluIeHHeM ciiyxa, 000pyJA0BaHa KOMITBIOTEPHON TEXHUKOH,
ayITMOTEXHUKOH, BUJEOTEXHUKOU, dJIEKTPOHHOU TOCKOM, MYJIbTUMEIUHHON CUCTEMOM.

[Ipu 3aHATHAX ¢ OOYYAOMIMMHUCS C HAPYIIEHUSIMH 3PeHHs MPETyCMOTPEHO HCIOJIb30BAHHE B
JEKIMOHHBIX U YYEOHBIX ayJUTOPHUSIX BO3MOXKXHOCTH MPOCMOTPA YJaJeHHBIX 00BEKTOB (Hampumep,
TEKCTa Ha JOCKE WJIM clIaiij]a Ha dKpaHE) MPH MOMOIIN BUICOYBEIUUYUTENEH 111 KOM(POPTHOTO
IPOCMOTPA.

[Ipu 3aHATHAX C OOy4YarOMMMHUCS C HAPYUIEHUSIMH ONMOPHO-IBUIaTeJbHOT0 ammapara
WCIIOIB3YIOTCS aJbTEPHATUBHBIE YCTPOMCTBA BBOAA MH(MOPMAIUU M APYrHe TEXHUYECKHE CPEICTBA
npuema/nepenadn yueOHoil nHGopMaIu B JOCTYIHBIX opMax, MOOMIBHON CHCTEMBI 00yYeHUS IS
JIOACH ¢ MHBATUIHOCTBIO.

9. OnieHOYHbIE MaTepHuaJibl U METOAUIECCKUEC PECKOMCHAALIMMA 110 OPraHU3aAlIMU U3YICHUSA
AUCHHUIIIMHBI

9.1. Coaep:xaHue OLIEHOYHBIX MAaTEPHAJIOB /ISl TEKYLIEro KOHTPOJIS
U MPOMEKYTOYHOI aTTecTaluu

Jliist olleHKHu cTeneHu cOPMUPOBAHHOCTH M YPOBHS OCBOCHHS 3aKPETUICHHBIX 3a AUCIUTIIUHOMN
KOMITETEHITNI UCIIONIb3YIOTCS OIICHOYHBIE MaTepUabl, MPeACTaBlIeHHbIC B TabmuIe 9.1.
Tabmuia 9.1 — @opMbI KOHTPOJISL U OLIEHOYHBIC MATEPHAIIBI

I({Ta:;;;l E?Iiﬁ;;iiiﬁ cﬁgiﬁggggggf DopMBbI KOHTPOJIS Ouenounsie Matepuaisl (OM)
1 AnropurMmuzanus OIIK-8 3auér [Iepeuens BOITPOCOB U1 3aUeTa
Jlaboparopnas padota| Tembl 1a00paTopHBIX pabOT
TectupoBaHnue [IpumepHBIii IepedeHb TECTOBBIX
3ajaHuN
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2 CTpyKTYpHbI IaHHBIX OIIK-8 3auét [Tepeuens BOIIPOCOB I 3aueTa
JlabopaTtopnast pabota | Tembl 1abopaTopHBIX paboT
TectupoBanue IIpuMepHBIii IEpeYeHb TECTOBBIX
3aJjaHUN
3 Jluneiinbie OIIK-8 3auét [Tepeuens BOIIPOCOB 1 3aUeTa
CTaTUICCKHUC CTPYKTYPhI Jlaboparopnas padota| Tembl 1a00paTOpHBIX pabOT
AQHHBIX TectupoBanme [prMepHBIil IepeveHb TECTOBBIX
3aJaHuN
4 Anroputmbl 00padoTku | OTTK-8 3auér [Iepeyens BOnIpOCOB 1 3a4eTa
AaHHbIX. COpPTUPOBKa Jlaboparopnas padota| Tembl 1a60paTOpHBIX pabOT
TectupoBanue IIpuMepHBIii IEpeYeHb TECTOBBIX
3aJaHuN
5 Anroputmel 06pabotku | OITK-8 3auér [lepeuenp BonpocoB Jyis 3aueTa
nansbix. [lownck JlabopaTtopnast pabota | Tembl 1abopaTopHBIX paboT
TectupoBanue IIpuMepHBIii IEpeYeHb TECTOBBIX
3aJlaHUN
6 daiinsl OIIK-8 3auét [Tepeuens BOIIPOCOB 11 3aUeTa
JlaGopaTtopnast pabota | Tembl 1abopaTopHBIX paboT
TectupoBanue IIpuMepHBIii IEpeYeHb TECTOBBIX
3aJlaHUN
7 CriocoObl OIIK-8 3auér [lepeuenp BonpocoB Jyis 3aueTa
IIPEJICTaBICHUS U "
B — TecTtupoBanue HpHMegHBII/I IIEpEYEHb TECTOBBIX
aJIrOPUTMOB 3ajanun
8 OcHoBHble anroput™bl | OITK-8 3ayér [Tepeuens BOIpOCOB 11 3aUeTa
00pabOTKN HaHHBIX JlaGopatopHas pabota| Tembl 1abOpaTopHBIX padoT
TectupoBanue [IpuMepHBIil nepeyeHb TECTOBBIX
3a1aHUI
9 CBoiicTBa CTPYKTYp OIIK-8 3ayér [Tepeuens BOIpOCOB 11 3aUeTa
JMaHHBIX TectupoBanue IIpuMepHBIii IEpeYeHb TECTOBBIX
3aJaHUN

Hlxana oneHku cHPOPMUPOBAHHOCTU OTAEIbHBIX MIAHUPYEMBIX PE3yJbTAaTOB OOyYEHHS IO
JTUCIUILIMHE TpUBeAcHa B Tabiuie 9.2.
Tabnuna 9.2 — Illkana oneHku cHopMUPOBAHHOCTH IUIAHUPYEMBIX PE3YJbTATOB OOyYEHHUS IO

JAUCLUILIMHE
dopmynupoBka TpeOOBaHUH K cTeneHn C(HOPMUPOBAHHOCTH
OrneHka banner 3a OM TJIAHUPYEMBIX Pe3yJIbTaTOB 00ydeHUS
3HATh yMETh BJIQ/IETh
2 <60% ot OTCYTCTBME 3HAHUU OTCYTCTBHUE OTCYTCTBHE
(HeyIOBJIETBOPHUTEIHHO) | MAKCUMAJIBHOH | MM ()parMeHTapHbIC YMEHUH UITU HAaBBIKOB WJIN
CYMMBI 0aJI0B 3HAHUSA YaCTUYHO ¢parmeHTapHble
OCBOEHHOE NpUMEHEHUE
yMEHHue HaBBIKOB
3 ot 60% no o0mue, HO HE B 1I€JIOM YCIICIITHO, B 1IEJIOM
(YIOBJIETBOPUTEIHHO) 69% ot CTPYKTYpPHUPOBAHHBIE HO HE YCIEITHOE, HO HE
MaKCUMAaJIbHON 3HaHUS CUCTEMAaTUYECKU | CUCTEMAaTHUECKOe
CYMMBbI 0aJIOB OCYIIECTBIISIEMOE pUMEHEHHE
yYMEHHUE HaBBIKOB
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4 (xoporo) ot 70% no c(hOpMHUPOBAHHEIE, B LIEJIOM B LIEJIOM
89% ot HO coJiepKaliue yCIIEITHOE, HO yCIENIHOE, HO
MaKCHMaJIbHOM OTJICITbHBIC coJieprKaIniue COJIepIKaIIue
CYMMBI Oa1oB HpO6JI€MI>I 3HAaHUA OTACJIIbHBIC OTACJIBHBIC
poOesbl yMEHUe poOebI
[IPUMEHECHUE
HaBBIKOB
5 (OTJIMYHO) >90% ot chopmupoBaHHble | CHOPMHUPOBAHHOE YCHENTHOE U
MaKCUMAaJIbHOW | CHCTEMaTHYECKHUE yYMEHHUE CUCTEMaTHUYECKOE
CYMMBI 0aJUTOB 3HAHUS pUMEHEHUE
HaBBIKOB

[Ikana KOMIUIEKCHOW OLIEHKH CPOPMHUPOBAHHOCTH KOMIIETECHIMI MprBeieHa B Tabmuie 9.3.
Tabmuma 9.3 — [llkana KOMITICKCHOM OIICHKH C(OPMUPOBAHHOCTH KOMITCTESHITHI

Onenka ®opmyInpoBKa TPeOOBAaHUH K CTENIEHU KOMIIETEHIINN

2 He nMeet He0OXOAMMBIX MIPEACTABICHHI O TPOBEPSIEMOM MaTepuase
(HEyAOBIETBOPUTENBHO) | UJTU
3HaTh HA YPOBHE OPUEHTHPOBaHMS, TpeicTaBleHnid. O0ydaromuiics 3HaeT
OCHOBHBIC MMPU3HAKH WM TEPMHUHBI U3y9IaeMOTO dJIEMEHTA COACPKAHMS, X
OTHECEHHOCTH K ONPEJICIICHHON HayKe, OTPAC/Id WIH 00bEKTaM, y3HACT B
TEKCTax, N300PAKEHUSIX WITU CXeMaX M 3HAeT, K KAKMM HCTOYHUKAM HYKHO
oOparatecs it 00Jiee IeTaaIbHOTO €r0 YCBOCHHUS.

3 3HaTh U YMETh Ha PeNPOAYKTHBHOM ypoBHE. OOyJaronuxcs 3HaeT
(YIOBJIECTBOPUTEILHO) |M3YUYEHHBIN 3JIEMEHT COICPKAHUS PEIPOTYKTUBHO: TPOU3BOIBHO
BOCITPOM3BOUT CBOM 3HAHUS YCTHO, MUCHbMEHHO UJTH B JIEMOHCTPUPYEMBIX
IECUCTBUAX.

4 (xopo1o) 3HaTh, yMETh, BIA/IETh HA AHAJMTHYECKOM ypOBHE. 3Has Ha
PENnpoayKTUBHOM YPOBHE, YKa3bIBaTh HA 0COOEHHOCTH U B3aUMOCBS3H
U3yYEHHBIX 00BEKTOB, HA UX JJOCTOUHCTBA, OTPAHUYEHUS, UCTOPHIO U

MCPCICKTUBLI Pa3BUTUA U 0COOEHHOCTH AJId pa3HbIX 00BEKTOB YCBOCHUA.

5 (oTIM4HO) 3HaTh, yMETh, BIAJICTh HA CHCTEMHOM ypoBHE. OOydaromuiicsi 3HaeT
M3YYEHHBIHN 3JIEMEHT CO/Iep KaHUSI CUCTEMHO, TPOM3BOJIBHO U 10Ka3aTEIbHO
BOCITPOMU3BOJUT CBOW 3HAHUA YCTHO, IMCBbMCHHO UJIK B ICMOHCTPUPYCMBIX
I[CﬁCTBPISIX, YUUThIBAA U YKa3bIBasAd CBA3U U 3aBUCUMOCTH MCKY 3THM
SJICMCHTOM U APYTUMH DJICMCHTAMU COACPIKAHUA JUCHUIIIIMHEBI, €T0

S3HAYUMOCTD B COACPKAHUN JUCHUIIINHBI.

9.1.1. IIpuMepHBIii IepedeHb TeCTOBBIX 3aIaHUI

1. Anaroputm 3TO...
MIOCJIEI0BATEIbHOCTh IEUCTBUI HaJ JTaHHBIMU
MIPOLIECC PEUIeHUs 3a/1auu
MOPSIAOK TeUCTBUN HaJ JOMYCTUMBIM Ha0OPOM HMCXOAHBIX JTaHHBIX, MPUBOJSIINNA K BEPHOMY
pe3yNbTaTy 3a KOHEYHOE BpeMs
10001 HAOOP MHCTPYKITHI
2. VxkaxuTe HanOoJee MOJIHBIN IEPeUYeHb CIIOCOO0B 3aIUCH ATOPUTMOB:
CJIOBECHBIN, TPaPUICCKUIN, TICEBIOKO/, POTPAMMHBIN
CJIOBECHBIN
rpaduYecKuid, MPOrpaMMHBII
CJIOBECHBII, MPOrpaMMHBIN
3. CyTb Takoro CBOMCTBa aJITOPUTMA KaK pe3yJIbTATUBHOCTh 3aKJIIOYAETCS B TOM, YTO:
AITOPUTM JOJKEH ObITh pa30UT Ha MOCIIEI0BATEIbHOCTh OTACIBHBIX 111aroB
3aMKChIBasg AJTOPUTM JJIsi KOHKPETHOTO MCIOJHUTENS, MOKHO HCHOJb30BaTh JUIIbL TE
KOMaHIbl, YTO BXOJSAT B CHCTEMY €ro KOMaH]
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AITOPUTM JOJDKEH 0OecreunBaTh pelieHre He OJJHOM KOHKPETHOM 3aJjaui, a HEKOTOPOro Kilacca
3aJa4 JaHHOTO TUIa
[IPY TOYHOM HCIOJIHEHUH BCEX KOMAaH]I aIrOpUTMa MPOLECC TOJKEH MPEKPATUTHCS 32 KOHEUHOE
YHCJIO I1aroB, MPUBES K ONPEICTICHHOMY PE3yJIbTaTy

4. 3amnuce alropuTMa B BHjie Tpa)uuecKuX CHMBOJIOB HAa3bIBAETCS:
MPOTPaMMOit
OJ10K-cXeMOit
BepOaTbHOM
rpauIeCcKuM aJropuTMOM

5. AJTOpUTM Ha3bIBAECTCS LUKINYECKHAM:
€CJIM OH COCTaBJIEH TaK, YTO €ro BHIIOJHEHUE MPEIoiaraeT MHOTOKPATHOE TOBTOPEHHE OJJHUX
U T€X K€ NeHCTBUHI
€CJIM XOJ] €T0 BBIMIOJHEHUS 3aBUCUT OT UCTUHHOCTH TE€X WJIK UHBIX YCJIOBHMA
€CJIM €r0 KOMAaH bl BBIMOJHAIOTCS B MOPSAJIKE UX €CTECTBEHHOTO CJIEIOBAHUS JIPYT 3a APYroM
HE3aBHCHUMO OT KaKHX-JIMOO yCIIOBUI
€CJIM OH TIPEICTaBUM B TaOJIMUHOU hopme

6. CTpyKTypa JaHHBIX MPEACTABISAET COOOIA. ..
Ha0oOp NpaBWJ U OTPAaHUYECHUHN, ONMPEAETAIOUIUX CBI3H MEXIY OTACIbHBIMU dJIEeMEHTAMH U
rpynnamu JaHHBIX
Ha0Op mpaBuJ M OTPaHUYEHUI, OMPEAETAIOUUX CBSI3U MEXIY OTAEIbHBIMU 3JIE€MEHTAMU
JAHHBIX
HaOOp MpaBWJI U OTPAaHUYEHUH, ONIPENEISIIONINX CBA3H MEXAY OTJCIbHBIMU IPYINaMu JaHHbBIX
HEKOTOPYIO HEPApXUIO JAHHBIX

7. B uém cyTh OMHApHOTO TIOKCKA ?
HaXOXJI€HUE AJIEMEHTa MacCHUBa X MyTEM JeJIeHUs MacCHBa MOMOJaM KaXJblid pa3, Moka
SJIEMEHT HE HalcH
HaXO0XJICHUE AJIEMEHTa X MyTéM 00X0/1a MaccuBa
HaXO0XJIEHHE 3JIEMEHTAa MaccuBa X MyTEM JIeTICHUS] MaccuBa
HET BEpPHOTO OTBETa

8. Pekypcus — at0:
MOBTOPEHHE BBIMOJHEHUS (YHKIIMH WU MPOLIETypbl BHYTPH ce0s
orepaTop
LIUKJIT
METO/]I onipeieNieHUs] GPYHKIMH WU MPOLIEeTyPhl

9. CoptupoBka — 3T0:
MPOLIECC HAXOXKIEHUS B 3aJJaHHOM MHOKECTBE O0BEKTa
MPOLIECC MePerpynnupOBKY 3aJaHHOTO MHOXKECTBA 0OBEKTOB B HEKOTOPOM IOPSIKE
YCTaHOBKA UHJEKCOB 3JIEMEHTOB B BO3PACTAIOIIEM MOPSJIKE
00paboTKa AJIEMEHTOB B aJIpaBUTHOM TOPSIIKE

10. CHauana B HEYNOPSAIOYCHHOM CIUCKE BBIOUPAETCS U OTACISICTCS OT OCTAIbHBIX HAUMEHBITUN

sneMeHT. [lociae 3TOoro MCXOoAHBIN CIIUCOK OKa3bIBAETCSI U3MEHEHHBIM. VI3MEHEHHBIN CIIMCOK
npUHUMaeTcs 3a ucXoAHbIN. [Ipouiecc mpoaomkaeTcs 10 TeX Mop, MOKa BCE 3JIEMEHTHI He Oy1y
BBIOpaHbl. Kak Ha3pIBaeTCs 3TOT BUJ COPTUPOBKU?
BCTaBKOM
BBEIOOPOM
oOMeHOM
mernKepHas

9.1.2. IlepeyeHb BONPOCOB ISl 3a4€Ta

OcHoBHbI€ onpeaeneHus anroputmusanuu. CBoiicTBa aaropuTMoB.
@OpMBI 3aIIUCH aJITOPUTMOB.

ba3oBble alrOpuTMHUECKHE CTPYKTYPBI.

[TonsiTve 0 CTPYKTypax JaHHBIX. Y POBHU CTPYKTYp JaHHBIX.
Knaccugukanus cTpykTyp JaHHBIX.

[lepeunciisiemblil TUIT JaHHBIX. Y Ka3aTellH.

CraHgapTHbIE TUIIBI JaHHBIX.

AAropuT™MBI 00paObOTKH MPOCTHIX CTPYKTYP NAaHHBIX.

PN R D=
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9. MaccuBbl. MHOrOMEpHBIE MAaCCHUBBI.

10. IuHaMH4YeCKHEe MaCCHBEI.

11. CBsi3p MaccCHBOB C yKa3aTelsIMHU.

12. Crpoxkwu.

13. Anroputmbel coptupoBku. CoptupoBka BbiOOpoM. CopTupoBka 00MeHOM (Iy3BIPEK).
CopTHupoBKa BCTaBKaMU.

14. Anroputmbl coptupoBku. CoptupoBka ciusinneM. CoptupoBka lllenna. beicTpas copTupoBka.
[TupamuganbHas COpTUPOBKA.

15. AHanu3 CI0KHOCTH QJITOPUTMOB COPTUPOBKH.

16. Anroputmel noucka. IlocienoBatenbHblii MOUCK. buHapHbIM nMouck. MHTepnoaupyoumii
nouck. ®uboHaY4YNEeB MOUCK.

17. AHanu3 CI0KHOCTH aJITOPUTMOB IOUCKA.

18. @ainpl. Onepanuu ¢ JAaHHBIMU HA BHEIIHUX HOCUTENSAX: BHEIIHUM MOUCK, BHEUIHSA
COpPTHUPOBKA.

19. CnocoObl pecTaBICHUS U OTIPEICTICHUS aJITOPUTMOB.

20. ITomy4yucieHHbIE AITOPUTMBI.

21. KomOuHATOpHBIE aJITOPUTMEI.

22. PeKypCHUBHBIE aJITOPUTMBI.

23. CBoiicTBa CTPYKTYp JaHHBIX.

24. Cratu4eckue CTPYKTYpbl JTaHHBIX.

25. lonynuHamMu4YecKue U JUHAMUYECKHE CTPYKTYPbI JAHHBIX.

9.1.3. Tembl 1a00paTOpPHBIX padoOT

Pa3pa0oTka TMHEHHBIX, Pa3BETBIAIOUINXCS U MUKIMYECKUX AJITOPUTMOB IS PELICHUS 3a/au.
Pemenue 3anau Ha remy "CTpyKTypbl faHHBIX" Ha si3b1Ke C/CH++.

Pemenue 3anau Ha Temy "JInHeHbIe CTAaTUCTUUECKUE CTPYKTYPHI JaHHBIX" Ha si3bike C/CH++.
Pemenue 3anau Ha remy "CoptupoBka" Ha s3bike C/CH+.

Pemenue 3anau Ha remy "Ilouck" Ha si3pike C/C++

Pemenwne 3anay Ha temy "@aiiner" Ha s3pike C/CH+

Pemenue 3anau Ha TeMy "OCHOBHBIE alTOPUTMBI 00pa0OTKH AaHHBIX" Ha s3bike C/CH+.

ARl e

9.2. MeTonnueckne peKOMeHIalUN

YueOHBI MaTepuan u3iaraercs B GopMme, MPernoiaraliie caMoCTOsSTEIbHOE MBIIIICHUE
CTYJIEHTOB, camooOpa3oBanue. [Ipu 3ToM camocTosITeNbHas paboTa CTyICHTOB UIPAET PEIIAIOIIYIO POJIb
B XO/I€ BCETro y4eOHOro mpolecca.

HauaTp uzydeHue AuCHHMIUTMHBI HEOOXOIMMO CO 3HAKOMCTBA C paboueil mporpaMmoi, CIUCKOM
y4e0HO-METOUYECKOTO U MporpaMMHOro odecredeHusi. CamocrosiTenbHas padoTa CTyeHTa BKIIOYaeT
paboTy ¢ yueOHBIMH MaTepualiaMH, BbIOJTHEHHE KOHTPOJIbHBIX MEPONPUATHH, MPeayCMOTPEHHBIX
y4€OHBIM TUTAHOM.

B npouecce uzydeHus: TUCUUILIMHBI ISl Ty4YIIETO OCBOEHUS MaTepHraia HeoOX0IUMO PEryJIpHO
oOpamaTbcsi K pEKOMEHAYEMOU JUTEepaType M MCTOYHUKAM, YKa3aHHBIM B y4eOHBIX MaTepuanax;
MOJIb30BaThCsl yepe3 KaOMHEeT CTy/AeHTa Ha cailte YHuBepcuteTa o0pa3oBaTeIbHBIMU pecypcaMu
ANEKTPOHHO-OMOIMOTEYHON CUCTEMBI, a TAK)Ke 00IIEeTOCTYTHBIMU UHTEPHET-MIOPTAIaMU, COACPKAIIUMHU
HAayYHO-TIONYJSIPHbIE U CIEIUaJIU3UPOBAHHBIE MaTepHasbl, MOCBSIICHHbIE PAa3JIUYHBIM acHEKTaM
y4eOHOW AMCUUILIUHBIL.

[Ipu caMoCTOATEILHOM U3YYEHHUU TEM CIIEAYNUTE PEKOMEHIAIHSIM:

— YTEHHE HWJH MPOCMOTP MaTepHuajia OCYLIECTBISHTE CO CKOPOCTHIO, NOCTATOYHOM s
WHAUBUAYATbHOTO TTOHUMAaHUS U OCBOEHHS MaTepuaja, BbIJIENsis OCHOBHbIE UJEH; HA OCHOBAHUHU
M3YUYEHHOT'0 COCTaBUThH Te3UChl. OCBOMB MaTepual, MOMbITaTbCS COOTHECTH TEOPHUIO C IPUMEpPAMHU U3
MIPAKTUKU;

— €CIIM B TEKCTE BCTPEUAIOTCS HE3HAKOMbIE UM MAJIO3HAKOMbBIE TEPMHHBI, CIIEYET BBISICHUTH UX
3HaYeHHE JIJIsl IOHUMaHUS JajbHEHIIero MaTepuarna;

— OCMBICIIMBalTE MPOYUTAHHOE U N3YUYEHHOE, OTBEUATE HA MPEJI0KEHHbBIE BOIIPOCHI.

CtyneHThl MOTYT MOJy4aTh WHAUMBUIyalbHbIE KOHCYJIbTAIlMH, B T.4. C UCIIOJb30BAaHUEM CPEJICTB
TEJIEKOMMYHUKAIUH.

[lo nucuuniavHe MOTYT MPOBOJIUTHCA JOMOJHUTEIbHbIE 3aHATUS, B T.4. B opMe BEOMHAPOB.
Pacnimcanue BeOMHApOB | 3anucyu BEOMHAPOB MyOJMKYIOTCS B DJICKTPOHHOM Kypce / JIEKTPOHHOM
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KypHaJIe Mo TUCIUIUINHE.

9.3. TpeGoBaHusl K OLIEHOYHBIM MaTepPHAJIaM /ISl JIMI ¢ OTPAHUYEHHBIMH BO3MOKHOCTIMU

310POBbsI H HHBAJINI0B

Jis nun ¢ OrpaHUYEHHBIMH BO3MOXHOCTSMHU 3J0POBbS M MHBAJIHUIAOB INPEAYCMOTPEHBI
JIOTIOJTHUTEJIHHBIE OLIEHOYHBIE MaTepHalibl, IEPEeYeHbh KOTOPHIX yKa3zaH B Tabmwie 9.2.

Tabnuma 9.2 — JlomonHUTENbHBIE MaTepHallbl OLICHUBAHUS ISl JIUIl C OTPAHUYCHHBIMH
BO3MOKHOCTSIMUA 3JJ0POBbsi 1 WHBAJINUJIOB

Kareropuu o6yuaroniuxcs

Bupl 7onoMHUTENBEHBIX OLIEHOYHBIX
MaTCpHaIOB

@DopMbI KOHTPOJISL ¥ OLICHKH
pe3yJabTaToOB 00yUYEHUs

C HapymeHusIMH ciIyxa

TecThl, TUCbMEHHBIC
CaMOCTOSITeNIbHBIE PaOOTHI, BOIPOCHI
K 3a4€Ty, KOHTPOJIbHBIE pA0OTHI

[Ipenmy1ieCTBEHHO MMCbMEHHAS
IIPOBEPKA

C HapyICHUSMU 3pEHUS

CobecenoBaHue o BOIpocam K
3a4eTy, OMPOC MO0 TEPMHUHAM

[Ipenmy1iecTBEHHO yCTHas
poBepKa (MHAWBUYAJIBHO)

C HapyuIeHUsIMH OIIOPHO-
JIBUTATEIHLHOTO arlnapara

Pemenue nucTaHIIMOHHBIX TCCTOB,
KOHTPOJIbHBIC pa6OTBI, IIMCBbMCHHBIC
CaMOCTOATCIIbHBIC pa6OTBI, BOIIPOCHI

K 3a4CTy

HpeI/IMYH_IeCTBeHHO
JUCTAaHIMOHHBIMH MCTOAaMU

C orpaHMyYeHUSIMH TIO
o01IeMe TUIIMHCKUM
MOKa3aHUSM

TecThl, TUCbMEHHBIC
CaMOCTOSITeNIbHBIE PAOOTHI, BOIPOCHI
K 3a4eTy, KOHTPOJIbHBIE paOOTHI,
YCTHBIE OTBETBI

[IpeuMy1ieCTBEHHO POBEpPKA
METOJIaMH, OIPEIEISIOIIMMHUCS
UCXOJS U3 COCTOSIHUS
o0ydaromerocss Ha MOMEHT
IIPOBEPKU

94. MeToanuyecKkue PCKOMEHAAIUHA 110 OCHOYHBIM MaTepHaJdaM IJid JUIl ¢ OrPAaHUYCHHBIMHA

BO3MOKHOCTSIMM 310POBbSA 1 HHBAJIMI0B

Jns nun ¢ orpaHUYEHHBIMH BO3MOXKHOCTSIMU 3J0POBbSI U MHBAJIUJIOB MpPEAyCMaTPUBACTCS
noctymnHas popma MpeaoCTaBICHHS 3a/IaHUi OIIEHOYHBIX CPEJICTB, & HMCHHO:

— B mieuaTHoOu hopme;

— B I€YaTHOW (hopMe C yBETUUYEHHBIM IIPHPTOM;

— B hopMe JIEKTPOHHOTO JIOKYMEHTA,

— MCTOAOM YTCHUA aCCUCTCHTOM 3aJIaHUSA BCIIYX;

— MPEJIOCTABJICHUE 33JJaHMUSI C UCTIOJIL30BAHUEM CYPIOIIEPEBO/IA.

.HI/IIIaM C OrpaHUYCHHBIMU BO3MOXHOCTAMHU 3JO0POBLA U MHBAJIMAAM YBCIIMYUBACTCA BPEM Ha
IMOATOTOBKY OTBCTOB HAa KOHTPOJIBHBIC BOIIPOCHI. I[J'[SI TaKuX O6y‘-IaIOHH/IXC$I npeaycMaTpmuBacTCd
nocTymHas popMa Ipe0CTaBICHHS OTBETOB HA 3aJaHHsI, a UMEHHO:

— MUCBMEHHO Ha Oymare;

— Ha0Op OTBETOB HAa KOMIIBIOTEPE;

— HabOp OTBETOB C UCIOJIH30BAHNEM YCIIYyT aCCHCTEHTA;

— MPEJICTABJIICHUE OTBETOB YCTHO.

[Mpouenypa oueHUBaHHs PE3yJIbTaTOB OOYYEHHUS JIMI C OTPAHMYCHHBIMH BO3MOXXHOCTSIMHU
3I0POBBSI ¥ MHBAIM/IOB [0 TUCIMILIMHE MPEIyCMaTPUBAET MpenocTaBieHue nHdpopmanuu B Gopmax,
aIalITUPOBAHHBIX K OTPAaHMYCHUSAM HX 30POBbSI U BOCHIPUATHS HH(DOpMALINK:

JI1st SN ¢ HAPYIIEeHUSIMH 3PeHus:

— B hopMe JIEKTPOHHOTO JIOKYMEHTA,

— B I1€YaTHOW (hOpMe YBEIUICHHBIM MIPUPTOM.

JI1s1 JIMIL ¢ HAPYHIEHUSIMU CJIyXa:

— B hopMe JIEKTPOHHOTO JIOKYMEHTA,

— B miedatHou popme.

I[.]'IH JIMI ¢ HAPYIICHUSAIMHU OMMOPHO-ABUIaTEC/JILHOI'O allliaparta:

— B (popMe 2IIEKTPOHHOTO TOKYMEHTA,

— B miedaTHou popme.

HpI/I HCO6XOI[I/IMOCTI/I oJId JIUL ¢ OTPaHUYCHHBIMU BO3MOXHOCTAMU 3OJ0POBbA U MHBAJIIUIOB
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MpoLEeaypa OLEHUBAHUS PE3YyIbTATOB 00YUEHUS MOXKET TPOBOAUTHCS B HECKOJIBKO JTAIOB.
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