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AHHOTaNINA

JucuuiuinHa «AJTOPUTMBI M CTPYKTYpPbI JIaHHBIX» BXOJUT B 00pa3oBaTEIbHYIO
IporpaMMy BbICIIEr0 00pa3oBaHUs — NPOrpaMMy OakajlaBpHara 110 HaIPaBICHUIO MOJArOTOBKH/
CIEUAIILHOCTH 09.03.01 «Mupopmaruka u BBIUYHCIIUTENbHAS TEXHUKa»
HarnpasieHHocTy/ciennanu3auuu «lIporpaMMHble CUCTEMBbI aHaiaM3a, 0OpabOTKU U Iepesadu
naHHbIX». JucnuminHa peanusyercs kadenpoit «Neldy.

JucuuiuinHa HauesneHa Ha (JOpMHUPOBAHKE Y BBIITYCKHHUKA CIIETYHOIUX KOMIIETEHIMN:

YK-1 «CnocobeH ocymiecTBIsATh MOUCK, KPUTHUECKUIH aHAIM3 U CHHTE3 MH(OpMAInHy,
IPUMEHATh CUCTEMHBIN IIOJXO/ AJISl PEIIEHUs IOCTABJICHHBIX 3a7au»

OIIK-4 «CnocobeH ydacTBOBaTh B pa3pabOTKe CTaHIApTOB, HOPM M IPABWII, a TaKKe
TEXHUYECKOH TOKYMEHTALUH, CBA3aHHOM ¢ MPO(eCcCHOHAIBHOM NesITeTbHOCTHIO»

OIIK-8 «CnocobOen pa3pabareiBaTh aIrOPUTMBI W MPOrPAaMMBbI, MPUTOAHBIC IS
IPAaKTUYECKOI'0 IPUMEHEHUS

Coneprxanne IUCIHUILIMHBI OXBATBHIBAET KPYT BOIPOCOB, CBSA3aHHBIX CO CTPYKTYpamH H
MOJICJISIMU JIaHHBIX, UCII0JIb3YEMBIX IPHU MIOCTPOCHUHU MH(POpMaIIMOHHON 6a3bl pa3pabaTbiBaeMOM
IPOTPaMMBI, AITOPUTMBI KX 00pabOTKH, (POPMBI PALIMOHATIBHON OpraHU3aINH, PEACTABICHUS U
MIOMCKa TaHHBIX B DOBM.

[IpenoaBanre MUCHUIUIMHBI MPEIyCMAaTpUBAECT cleayromue (OopMbl  OpraHU3aNH
y4eOHOro mnpolecca: JEKIUH, jJa0opaTopHble paldoThl, CaMOCTOATENbHAs paboTa CTYyJEHTa,
KOHCYJIbTAINH.

[IporpaMMoil TUCHMIIIMHBI MPEIyCMOTPEHbI CIEAYIOIIME BHJbl KOHTPOJS: TEKyIIUH
KOHTPOJIb YCIIEBAEMOCTH, MPOMEKYTOUHAS aTTecTaus B hopme sk3amena (3 cemectp).

OOwiast TpyAOEMKOCTh OCBOCHHUS JAUCUUIUIMHBI COCTaBISAET 5 3adeTHbIX eAauHul, 180
9acoB.

SI3pIK 00y4EHUS 110 TUCHUIIIMHE KPYCCKUN

1. TlepeuyeHs miaHUPyEMBIX pe3yIbTaTOB O0YUEHHUS MO TUCIUIUINHE
1.1. Ilenu npenogaBaHus JUCHUTLITAHBI

lenp Kypca - HayuuTh CTYJEHTOB B IMpOLIECCE MPOEKTUPOBAHMS MPOTrpamMm
KBUTH(DUIIMPOBAHHO BBHIOMPATh PAIIMOHAIBHBIE CTPYKTYPhI JAHHBIX H SI3bIKOBBIC KOHCTPYKIIHUH,
oOecnieunBarIye MocTpoeHue 3P(GEKTUBHBIX AJITOPUTMOB M MPOTPamMM MPUMEHHUTENBHO K
3aJlayaM CO CJIOKHOW OpraHu3alied JaHHbIX. 3aJayaMy JAMCLMIIMHBL  SBJSIIOTCS: —
O3HAaKOMJIEHUE CTYJEHTOB C TEOPHEH CTPYKTYp NaHHBIX, METOJAMHU IPEICTABICHUS JaHHBIX Ha
norudeckoM (abcTpakTHOM) M (PU3MYECKOM (MAIIMHHOM) YPOBHSX; — OBJAJICHUE CTYICHTAMH
3¢ (HEeKTUBHBIMU AITOPUTMAMH OOpPaOOTKHM Pa3IMUYHBIX CTPYKTYp AAHHBIX; — CPaBHUTEIbHBIN
aHaJIM3 M OlleHKA 3(PPEKTUBHOCTH BHIOPAHHBIX aJITOPUTMOB IIPH PEUICHUN KOHKPETHBIX 3a/1a4; —
(dbopMUpOBaHHE YMEHUN U HaBBIKOB pPa3pabOTKU aJTOPUTMOB PEUICHHs 3aJa4 CO CIIOKHOM
OpraHu3aluen JaHHbIX.

1.2. JlucumruiMHa BXOAMT B COCTaB 00s13aTEIBLHON YacTH 00pa30BaTeIbLHOM MPOTrpaMMBbl
BbIcIIero odpazoBanus (nanee — OII BO).

1.3. IlepeueHb MIaHUPyEMbIX pe3yIbTaTOB OOYUECHHUS 110 AUCLUILTUHE, COOTHECEHHBIX C
IUIaHUpYEeMbIMU pe3yiabTaramu ocBoeHus OI1 BO.

B pesynbraTe u3yueHus AUCHUUIUIHMHBI OOYYaAIOUIUIICS TOJDKEH 00JIagaTh CIEAYIOUIUMU
KOMITETCHIIUSIMU WJIM WX 4acTAMU. KOMIIETEeHIINY U MHIUKATOPBI UX JTOCTHKEHUSI TIPUBEICHBI B
Tabymue 1.

Tabnuna 1 — [lepeyeHb KOMIETEHIIMM M MHIUKATOPOB UX JIOCTUKEHUS

Kareropwus (rpymma) Kon n Kox n HauMeHOBaHUE UHIMKATOPA
HAaMMEHOBAHHE
KOMIICTCHIHH JOCTHKEHUSI KOMITETCHIIUU
KOMIICTCHITHH
YK-1 Cnocoben
YK-1.3.1 3HaTh METOIMKH MTOUCKA, cOOpa U
OCYIIECTBIISATh

00paboTKu nH(MOpPMAIUHU, B TOM YHUCJIE C
UCTIOJIb30BaHUEM WH(OPMAITMOHHBIX
aHaJM3 ¥ CUHTE3 .
YHuBepcaibHbIe TEXHOJIOT i, BKJIIOUasi HHTEIJIEKTyalbHbIE
nHpopManuu,
KOMIIETEHIINU VYK-1.Y.1 ymeTh NpuMEHATh METOIUKU
MIPUMCHSITh
. noucka, cobopa u 06padoTku uHdopmanuu, B
CHCTEMHBIH MOAX0]
TOM YHCJIE C MCTIOJIb30BaHUEM

JUISL pellieHus
VICKYCCTBEHHOI'O MHTEIIJIEKTA
MIOCTaBJICHHBIX 3a/1a4

IIOUCK, KpI/ITI/I‘ICCKI/Iﬁ

OIIK-4 Coocoben
y4acTBOBaTh B

pa3zpaboTke

crannapToB, HopMm U | OIIK-4.Y.]1 ymMeTs npuMeEHsTh CTaHAApPTHI
ObmenpodeccuoHanbHble | MPaBU, a TAKKE oQopMIIEHNS TEXHUUYECKON TOKyMEHTaluu
KOMIIETEHINH TEXHUYECKOM Ha Pa3IMYHbIX CTaJIUAX KU3HEHHOTO LUK

JIOKYMEHTalluH, MH(OPMALIMOHHON CUCTEMBbI

CBA3aHHOM C

npodecCuoHaNIbHON

JESITEIIBHOCTBIO

OIIK-8.3.1 3HaTh aNropuTMUYECKHUE SI3BIKU
IPOrpaMMUPOBAHUS, OTIepaIlHOHHbIE

OIIK-8 Crocoben
CUCTEMBI M 000JIOYKH, COBPEMEHHBIC CPEIbI

pa3pabaTbIBaTh
pa3paboTKK IPOTrpaMMHOT0 00eCTieYeHHs
QITOPUTMBI U
ObmenpodeccuoHanbHbIe OIIK-8.Y.1 ymeTh cOCTaBIsATh AITOPUTMBI,
IIPOrpamMMbl,

KOMIIETEHINH MUCcaTh U OTJIAXKUBATH KOJIBI Ha SI3bIKE
MIPUTOTHBIE JIS

MPOrpaMMHPOBAHUSI, TECTHPOBATH
MPAKTUYECKOTO

paboTOCIOCOOHOCTh MPOTPaAMMBI,
MIPUMEHEHHSI

WHTETPHUPOBATH MPOTPAMMHBIE MOYJIN
OIIK-8.B.1 BnageTh si36IKOM




nporpaMMHupOBaHNd; HABBIKAMU OTJIAAKU U
TECTUPOBAHUS PAOOTOCTIOCOOHOCTH
[IPOrPaMMBI

2. Mecro aucuuniaussl B cTpykType Ol

JucuumirHa MokeT 0a3supoBaThCsl Ha 3HAHUAX, paHee MPUOOPETEHHBIX 00YYarOIMMUCS
IPYU U3YUYEHUH CIIEAYIOUINX AUCIUILINH:

— «Hudopmarukay,

— «Maremartuka»

3HaHMs, TOJYYEHHBIE IPU U3YYCHHU MaTepuana JaHHOM IHUCLUIUIMHBI, MMEIOT Kak
CaMOCTOSITENIbHOE 3HAUE€HUE, TAK U UCIIOJIb3YIOTCS [IPU U3YUEHUH IPYTUX AUCLMILINH:

— «lIIporpammupoBanue».

3. OOBEM H TPYJOEMKOCTh JUCIUILTAHBI
JlanHbie 00 00mEM O0beMe JMCIUILUIMHBI, TPYIOSMKOCTH OT/ACIBHBIX BHIOB Y4eOHOH
paboTHI 10 TUCHIUTUIMHE (M PACIIPEICTICHIE TOW TPYIOEMKOCTH IO CEMECTpaM) IMPEACTABICHBI B
Tabiuue 2.

Tabmuna 2 — O0beM U TPYJO0EMKOCTh JUCIHITITUHBI

TpyaoeMkocTs o
Bun yueOHOM paboThI Bcero cemecTpam
Ne3
1 2 3

Oowan mpyooemKocmeo OUCUUNIUHBL, 5/ 180 5/ 180
3E/ (uac)
U3 nux uacos npakmuyeckoii 0020MoeKu
AyoumopHhusie 3anamus, BCETo vac. 68 68
B TOM YHCIIE:

nexuuu (JI), (gac) 34 34

npakTuyeckue/cemuHapckue 3anstus  (113),

(gac)

naboparopusie pabotsl (JIP), (dac) 34 34

KypcoBoil mpoekT (pabdota) (KII, KP), (4ac)

9K3aMeH, (4Jac) 36 36
Camocmoamenvnas paboma, Bcero (dac) 76 76
Buo npomesxcymounoit ammecmayuu: 3auer, 33 33
nudd. 3ager, sx3amen (3auer, udd. 3a4, Jk3.) ’ i

4. CopepxaHue AUCHUIUINHBI
4.1. PacnpeneneHue TPyIOEMKOCTH TUCITUTUTAHBI ITO pa3/ieiiaM U BUIaM 3aHSATHIMA.
Pa3nensbl, TeMbl AUCHUIIIMHBI U UX TPYJOEMKOCTh IPUBEIEHBI B Ta0IuUIe 3.

Tabauna 3 — Pa3aensl, TeMbl AUCUUILINHBL, X TPYAOEMKOCTh

5 AGCTpaKTHBIE CTPYKTYPHI TaHHBIX 2 8

6 Ommcanue MIIO aOGCTpakTHBIMH CTPYKTypamu ’

JTAHHBIX

7 Jlornyeckue CTpYKTYphl TaHHBIX 2 8

8 JIuHeliHbIe CIUCKU 2 6 8

9 JlpeBoBuAHBIE (MEPAPXUUYECKUE) CTPYKTYpPHI ) 7 ]

JAHHBIX

10 Bpibop normyeckux CTPYKTyp HaHHBIX IS )

MIpe/ICTaBIeHHs a0CTPAKTHBIX CTPYKTYP JAHHBIX

11 [IpeacraBieHue JaHHBIX B MOJEIU AMATH 2

12 IlpencraBieHHe CIHCKOBBIX CTPYKTYp B ’ 7 3

MOJIEIH MMaMSTH

13 [IpeacraBieHue aepeBbEB B MOJICIIN MTAMSITH 2 7 8

14 BeICTpBIi MOKUCK 2

15 Vcnonp30oBaHUE IEPEBHEB B 3a7auax MOUCKa 2

16 3agauu cOpTUPOBKHU 2 8

17 [lopsiAKOBBIE CTATUCTUKHU 2 4

18 daiinb 2 7 8

Hrtoro B cemectpe: 34 34 76
Hroro 34 0 34 0 76

IIpakTHueckas TOATNOTOBKA 3aKIIOYAeTCAs B  HEIOCPEACTBEHHOM  BBIIIOJIHCHUHU
O0y4aroIMMUCS ~ OINpPENEeNCHHBIX  TPYNOBBIX  (YHKIMH,  CBSI3aHHBIX C  Oyaymei
poeCCUOHATILHOM 1EATEIbHOCTBIO.

4.2. CopaepxaHue pa3IesioB U TEM JICKIIMOHHBIX 3aHITHH.
CopepxaHue pa3JesioB U TeM JICKIIMOHHBIX 3aHATHI PUBEACHO B TabmuIe 4.

Ta6Jmua 4 — ConepxcaHI/Ie Pa3AcJIOB U TCM JICKOHMOHHOI'O ITUKJIA

Howmep paznena Haspanue u cogepxaHue pa3iesioB U TEM JICKIMOHHBIX 3aHATHI

1 [Ipenmer u 3a1aun Kypca

[Ipeamer, nenp W 3amaun Kypca. 3Ha4€HHE Kypca Jisi 00JacTu
uHpopmatuku B 1ienoM. ConepxaHue M CTpyKTypa Kypca. Ero
CBSI3b C IPYTUMU JUCHMILUIMHAMU y4eOHOrO IjIaHa, MECTO U POJIb
B IOJIFOTOBKE HHXKEHEPOB-NIPOrpaMMUCTOB. OCHOBBI METOIUKU
camocTosITeNbHOM palOoThl. Llean m XapakTepucTuka KypcoBOM
pabotbl. KpaTkas XxapakTepucTHKa y4eOHOH JINTepaTyphl.

Pa3nensl, TeMBI JUCIMITIINHBI Jlexunn | 113 (C3)) - JIP KITKP CP (uac)
’ (qac) (qac) (qac) (qac)
CemecTp 3
1 ITpeamer u 3agaun Kypca 1
2 OOmee mpeacTaBIeHUE O JaHHBIX M HUX 1
CTPYKTypax
3 B3auMocBs3b YpOBHEH MpPEICTABICHUS TaHHBIX ) 3
C ATalaM NPOEKTUPOBAHUS MPOTPAMMBI
4 Monens peIMETHOM 00J1acTh 2

2 OO11iee npeacTaBlIeHNE O JaHHBIX U UX CTPYKTypax

Ilonsatne “mannbie”. CTpykTypupoBaHMe nAaHHBIX. [loHsTHE
CTPYKTYpBl JaHHBIX. POJb M MeCTO CTPYKTYpbl JaHHBIX B
porpamme: porpaMMa=airopuTM+cTpyKTypa JTAHHBIX.
[lonsiTre noruueckoit U (U3NYECKOM CTPYKTYp (OpraHU3aluu)
naHHbIX.  CTpyKTypHbIE  3JE€MEHTBI, HCIIOJIb3yeMble  Ha
JIOTUYECKOM YPOBHE OIMCAaHUS JaHHBIX: TI0JIe, 3aIuCh
(JToruyeckas), TpyIina 3amnuce (arperar JaHHBIX ), MACCUB, (ai.
CTpyKTypHBIE DJIEMEHTHI, UCIOJNb3yeMble Ha (pU3HUECKOM
YPOBHE ONMCAHUS JAHHBIX: Pa3psi, CIOBO, (PU3MUECKas 3aIUCh,
OJIOK, SKCTEeHT, Habop naHHbIX (¢ain), Tom. I[loHsaTne o
CTaTUCTMYECKUX M JUHAMMYECKMX CTPYKTypax JaHHBIX.
OmnepaTtuBHBIE CTPYKTYPhl JaHHBIX M CTPYKTYPHl JTaHHBIX




BHEIIIHEN MaMSTH.

B3anMoCBs3bp ypOBHEH MpEACTABICHUS JAHHBIX C JTanamu
MIPOCKTUPOBAHUS TPOTPAMMBI
OTtanbl MPOEKTUPOBAHUS HPOrPAMMBI U COOTBETCTBYIOLIUE UM
YPOBHM  TpPEACTaBICHHUS  JaHHBIX. PekoMmeHmauuu 1O
CTPYKTYpPHUPOBAHUIO IIPOrpamMMBel Ha OCHOBE ydera
CTPYKTYpUPOBAHUS JaHHBIX.

CIIOXKHBIX CIIMCKOB. PaHT CIIOKHOIO CIIMCKa, YPOBCHb 3JICMCHTA,
OAHOPOJHOCTH CJIOKHOT'O CITMCKA.

Mopaenb npeamMeTHON obmacTu

[Tonstue mpenMeTHoi oGmactu. Mojenb MpeaMeTHOR obiacTu
(MITO). Cxema MIIO. OcHoBHbie TepmuHbl MIIO: 00BEKT,
aTpuOyT, THUI 00BEKTA, IKIEMIUISIP 00BEKTA, CTPYKTypHas CBA3b,
TUIl CTPYKTYPHOM CBSI3M, DK3EMIUISIp CTPYKTYpPHOU CB3H,
byHKIMOHATIBHAA CBsI3b. DTamnbl npoektupoBanus MIIO. O630p
npeaMeTHOM oOmactu. OnpeeneHne 00bEKTOB U UX aTpUOYyTOB.
AHamu3 u popmanuzanus mporeccoB 00paboTku MHGOpPMAIUH.
VYcraHoBneHHe (QYHKIMOHANBHBIX CBSI3€ M 3aJlaHHe UX
XapaKTePUCTHK. Y CTAaHOBJIICHUE CTPYKTYPHBIX CBSI3€H M 3a/laHue
UX XapaKkTepucTuk (oroOpakeHue (YHKIMOHAIBHBIX CBS3EH B
CTpYKTypHbIe). OnTumu3zanus u nposepka koppektHoctu MIIO.
[Tpumeps! npoektupoanust MIIO.

JlpeBoBuHbBIE (MEpAPXUUYECKUE) CTPYKTYPBI JaHHBIX
Omnpenenenue ApeBOBUIHON CTPYKTYpbl JaHHbIX. O0Xox nepeBa
B mpsMoM (mpepukcHOM) U B oOpaTtHOM (MOCT(HPUKCHOM)
nopsiake. YpoBeHb y3na aepeBa. Ctenens aepesa. I'paduueckoe
U CKOOOYHOE TIpe/CTaBiICHHUE JaepeBa. buHapHOE (IBOMYHOER)
nepeso. IlpeoOpa3oBanue nepeBa IPOU3BOJIBHOW CTENEHU B
Oounapuoe paepeBo. CHUMMETPUYHBIH (BHYTPEHHHH) TOPSIOK
00xo/1a y370B OMHApHOro JAepeBa. YIOpsAIOYEHHblEe OUMHApHBIE
JIepEBbSl M ANTOPUTMBI UX 00paboTku. [louck B ynopsgoueHHOM
OMHapHOM JepeBe. 3ajaud IMOMCKA M KOAUPOBaHMS (CxKaTHs)
JAHHBIX, KOJOBBIC JIEPEBbs, ONTHMAaIbHbIC MPE(PUKCHBIC KOIBI.
HcuepnbiBaromuii HoUCK: nepedop ¢ BO3BpaToM, METO]l BETBEH U
I'paHMIL, JMHAMHYECKOE IPOTPaMMHUPOBAHHE.
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Boibop normyeckux CTPYKTyp MJaHHBIX JUIS MPECTaBICHUS
a0CTPaKTHBIX CTPYKTYP AAHHBIX

Pexomenganuu mo BeiOopy JICH. Ilpumepsl mnpencraBieHHs
a0OCTPaKTHBIX CTPYKTYp HAHHBIX JIOTUYECKUMU CTPYKTypamu
JAHHBIX.

AOGCTpaKTHbBIE CTPYKTYPhI JAHHBIX

AOCTpakTHBI TUIl JAHHBIX: cHenuuKalnus, MpeCcCTaBlICHuUE,
peamm3anust. OmnpeneneHne aOCTPaKTHOH CTPYKTYPBI JaHHBIX
(ACH). Knaccuduxamuss ACH. OcnoBueie ACJ u wux
XapaKkTepUCTHKH. JIMHEWHBIE CTPYKTYPBI JaHHBIX: CTEK, OUepe/Ib,
nek. HenuHeliHble CTPYKTYpBl JaHHBIX: HEPAPXUUYECKUE CIHCKH,
JepeBbst W Jeca, OWHApHBIE  JepeBbsi.  MHOXECTBO,
MOCIIE0BATEIHHOCTh (MacCUB), MAaTPUIIA, OTHOIICHUE.

11

[IpencraBnenue aHHBIX B MOJEIIN TAMATH

Mognens mnamsatu. IlocnenoBarenbHas mnamaTs. CBsA3aHHAs
namsTh. BeIOOp mpepcTaBieHus JOTHUECKONW CTPYKTYPBI TaHHBIX
B MOJEJIM ITAMSTH.

Onwucanne MITO aGCTpakTHBIMU CTPYKTYpaMH JTaHHBIX
Pexomenpganuu no npeasaputeabHoMy npeodpazoBanuio MIIO.
AJNTOPUTM TIPEIBAPUTEIHFHOTO TPE0OPa3OBaHUs CTPYKTYPHI.
Beibop abcTpakTHOM  CTPYKTyphl JaHHBIX. JleKOMIO3MLHMS
CTPYKTYpel Ha Ooiee TpocThle aOCTpaKTHBIE CTPYKTYPHI
(popmanbubie ipeodpazoanust ACJL). [Ipumep onucanus MITO
a0CTPaKTHBIMH CTPYKTYPAaMH JTaHHBIX

Jlornueckue CTpyKTypbl JaHHBIX

Onpenenenue  Joruyeckod  crpykrypsl  gaHHbix  (JICI).
Knaccudpukanus JICJ. OcuoBubie JICJ] wu wux kparkue
XapaKTepUCTUKU: MHOXKECTBO, CIHMCOK, MaTpHla, JEpeBo,
NPOIINUTOE JIEpPEeBO, YIOPSAAOYEHHOE JiepeBo, Tpad (ceTs),
peNILIMOHHAs CTPYKTYpa (TabinyHasi).
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[IpencraBneHne COUCKOBBIX CTPYKTYP B MOJIETH aMSITH
[lonsATHEe  CTATUCTUYECKOIO W JAMHAMUYECKOTO  CIIMCKA.
[IpencraBinenue JIMHEHHOrO CIHCKAa B  MOCIEI0BATEIIBHOMN
namatu. [lpencraBneHne JUMHEHHOro CHHCKAa B CBSI3aHHOU
naMsTH (LIEMHOM CIHUCOK). Pa3HOBUAHOCTH WEMHBIX CIHCKOB:
MIPSIMOH, 00OpaTHBIH, 3aMKHYTBIN (KOTIBIIEBON),
nByHarnpaBieHHbIM. CHucok ¢ KarajmoroM. PasHoBUAHOCTH
NpeACTaBICHUS B NaMsiITH  CIOHCKA C  KaTaJorom:
IIOCJIEI0BATEIbHO-UHAECKCHO-TI0CIEA0BATEIBHOE,
MIOCJIEI0BATEIbHO-UHACKCHO- CBSI3aHHOE, CBS3aHHO-UHIEKCHO-
CBsI3aHHOE npeacTaBieHus. [IpencraBieHne B NaMsITH CIOKHBIX
CIIMCKOBBIX CTPYKTYP.

JIunelinble cIMCKH

[IpencraBieHne MOCIEIOBATENBHBIX CTPYKTYp, CTE€Ka, OUYEpEelH,
JieKka  JIMHEHHBIMHM  cnMcKaMu.  Meroabl  Toucka B
MOCJIETOBATEIBHOCTSAX: METOJl MOCJIEIOBATEIBHOTO MPOCMOTPA,
METOJ TUXOTOMHH, METOJ], UCHOJb3YIOIUI uncia (puboHauqH,
METOJI, MCIOJB3YIOMNKA MaTPHUILy IBOMYHOTO TOMCKAa. MeToJbI
yHOpsIoueHust  (COPTUPOBKU) TOCIEA0BATEIBLHOCTEH: METOA
MIOTIOJTHEHHSI, METOJ[ YIOPSJIOYEHUS CIUSHHEM, METOH IIellia,
METO/ MOTIOJIHEHHSI C IBOMYHBIM MTOMCKOM. JIMHEHHBIE CITUCKU C
DIIEMEHTaMU THWIA JIMHEWHBIA CIHCOK (CJIOXHBIE CIHCKH).
AHnanuTueckoe (ckobouHoe) M rpaduuecKkoe IpeacTaBICHUE

13

[IpencraBienue nepeBbEB B MOJENIN AMSITH

CranpmapTHOoe TIpeAcCTaBleHHE JepeBa B mamsiatd OBM.
WNHuBepcHOe mnpexacraBieHue jepeBa B mHamsaTH. PacimmpeHHas
cTaHnapTHass (¢opMa TpeACTaBIEeHUs JiepeBa B MaMSATH.
[IpencraBnenne OuHapHoro jnepeBa B mnamsiTH. [Ipumepsl
MIPEACTABJICHUS IEPEBbEB B AMATH

14

BeIcTpBIi TOMCK
buHapHBI TOUCK, XEIUPOBAHUE

15

Hcnonb3oBaHue 1epeBbEB B 3a7a4ax MOUCKA

bunapHple nepeBbs MOHCKA, ClydallHble, ONTUMAaJbHBIE,
cbanmaHncupoBaHHble 10 BbicoTe (ABJI) U paHaoMH3MpPOBAaHHBIE
JIEPEBbsI IOUCKA

16

3a1auu COpTUPOBKHU
BHyTpeHHSsI 1 BHEIIHSASI COPTUPOBKU. AJNTOPUTMBI COPTUPOBKHU.
OnTumalibHas COpTUPOBKA

17

HOpS[)IKOBI)Ie CTaTUCTHUKHU




AHau3 CIOXXHOCTH M 3(P(EKTUBHOCTH aJTOPUTMOB TIOMCKA H PacuerHo-rpaduueckue 3ananus (PI'3)
COPTHUPOBKH Boinonnenue pedepara (P)
18 Daitnbl IToaroroBka K TeKyIeMy KOHTPOJIIO 15 15
Opranuszanus U obpabotka aitios. [IpencraBnenue ¢aitnos b- ycneBaemoctu (TKY)
JIEPEBbIMU Jomamnee 3apanue (/13)
Kontponbabie paboThl 3a09nnKoB (KP3)
4.3. TlpakTtuueckue (CEMHUHAPCKHUE) 3aHATUS [ToaroroBka K MpoOMEKyTOUHOMN 15 15
TeMbl MpakTUYECKUX 3aHATHIA U X TPYJOEMKOCTh IPUBEACHBI B TaOIHIIE 5. arrecrauuu (ITA)
Bcero: 76 76
Tabmuna 5 — [IpakTuueckue 3aHsITHs U UX TPYJI0EMKOCTh
M3 HuX . Ne 5. Ilepeyenp y4yeOHO-METOAMUYECKOTO OOECTIeUeHus
Ne | Tewms! npaktuyeckux | POpMbI MPAKTUUYECKUX | TpPYydOEMKOCTh, |MPaKTHUYECKOH |pasnena .
. o JUISL CAMOCTOSITENTbHON pabOThl 00yYaroIUXCs MO UCUUIUIAHE (MOJTYJTIO)
/1 3aHSATUN 3aHATUN (gac) MMOATOTOBKH, | THUCITHII -
Y4eOHO-MeTOIUYECKHUE MaTepUasbl ISl CaMOCTOSTENIbHON paboThl OOYyYaroIIUXCsl yKa3aHbl B
("ac) JIMHBI
YueOHBIM IJIAHOM HE TIPETyCMOTPEHO ILIL. pasnenos 6-11.
l B ‘ 6. IlepedeHp MEeYaTHBIX U AIEKTPOHHBIX YYCOHBIX M3JaHUN
cero [lepeueHb eUaTHBIX U 3JEKTPOHHBIX YUEOHBIX U3/IaHUN MpUBEIeH B Tabmuile 8.
Tabnuma 8— [lepeueHb Ne4YaTHBIX U 3JEKTPOHHBIX YUEOHBIX U3AAHUN
4.4. JlaboparopHsble 3aHATHA KOMMYECTBO SK3EMILISPOB B
Tewmbl 1a00paTOPHBIX 3aHATUN U UX TPYAOEMKOCTb IPUBECHBI B TabIuIIE 6. Ugine(lbp/ec BuGuorpadudeckas cchuIka T —
AP (KpoMe AIIEKTPOHHBIX IK3EMILISIPOB)
Tabmuna 6 — JlabopaTtopHbIe 3aHATHS B UX TPYJIOEMKOCTh 004.42 Kanyr, /. 1
N3 Hux Ne K 53 HUckyccTtBo nporpammupoBanus = The art of
Ne Tpynoemkoc a €CKOH | paszena ing :
HaumenoBanue 1abopaTopHbix paGoT PYMOCMKOCTbD, | MMPAKTUICCKOU | pa3icii computer programming : MmoHorpadwus / 1.
n/m (uac) HOATOTOBKH, | THCIHIL Kuyr. - 3-€ u3a., ucnp. u gom. - M. u 1p. :
(gac) JIMHBI Bunbsimc, 2004 - .T. 1 : OcHOBHBIE
Cemectp 3 .
- anroputMsl = Fundamental algorithms / pen.
1 JlunelHple CIUCKU 6 6 8
1O. B. Ko3zauenko, nep. ¢ anri., pea. C. I'.
2 | IpeBoBuHbIE (MepapXUUECKHE) 7 7 9
3 CrHuckn 7 7 12 Tpury®, 0. I'. Topauenxo, . B. Kpacukos. -
4 JlepeBbst 7 7 13 2004. - 712 c.
5 | daiinsl 7 7 18 004.4 Kayr, I. 1
Bcero 34 K 53 HUckyccTtBo nporpammupoBanust = The art of
computer programming : MmoHorpadwus / 1.
4.5. BrInoMHEHNE KypCOBOTO MPOEKTa/ KypCOBOM pabOThI Knyr. - M. 1 1p. : Bubsame, 2004 - .T. 3
V4yeOHBIM ILUIAHOM HE MPELYCMOTPEHO COpTHpOBKa U IIOUCK = Sortlng and Searchlng
/ obmr. pex. FO. B. Kozauenko, nep. ¢ anri,
pen. B. T. Tepreimnoii, M. B. Kpacukos. - 2-¢
u3a., ucnp. u jgom. - 2004. - 712 c.
4.6. CamocrosTenbHas paboTa 00y4aromuxcs 004 Bupr, H. 10
Bunasl camoctosTensHON paboOThI M €€ TPYIOEMKOCTh NMPHBEIEHBI B Ta0uie 7 B 52 AJITODHTMEI W CTPYKTYPBI MaHHEIX. HoBas
' Bepcust it O6epona + CD [Tekcr] / H. Bupr
; nep. 1. b. [logmmBanos. - 2-e usg., ucnp. -
Tabauna 7 — Bunabl camocTosTenbHONU paboThl M €€ TPYA0EMKOCTh ?{A : HPNjIK Hpece, 2012. - 272 .
3 P.JL
. Bcero, | Cemectp 3, Py
Bun camocrositensHO# paboTh CTpyKTYpHI JaHHBIX U IPOCKTHPOBAHUE
qac qac
I > 3 nporpamm. — M.: BUHOM. JlaGopatopus
3HaHui, 2012. — 765 ¢
W3ydeHue TeopeTHuecKoro MmaTepuania 46 46

qucturiaael (TO)

7. IlepeueHb IEKTPOHHBIX 00pa30BaTEIbHBIX PECYPCOB

KypcoBoe npoextuposanue (KII, KP)

MH(OPMALIMOHHO-TEIEKOMMYHHUKAIMOHHON ceTh «HTepHeT»



[lepeuenn AIIEKTPOHHBIX o0pa3oBaTeNbHbIX pecypcos UH(OPMaLIMOHHO-
TEJICKOMMYHUKAIIMOHHONW ceTn «WHTepHeT», HEOOXOAMMBIX JJIi OCBOCHHUS TUCIUILIAHBI
npuBesieH B Tabmuie 9.

10.2. B kadecTBe KpHUTEpHUEB OIEHKH YPOBHSA CGHOPMHUPOBAHHOCTH (OCBOCHMS)
KOMIIETEHIIMH 00yJalomuMucs MPUMEHsAETCsl S-OajulbHas IIKaJla OLEHKU CHOPMUPOBAHHOCTH
KOMIIETEHIMH, KoTopas mpuBejeHa B Tabuuue 14. B TeueHne cemecTpa MOXKET MCIIOJIb30BaThCA
100-6annpHas  ImKaja  MOAYJBHO-PEWTHHIOBOM  CHCTEMbl  YHHBEpPCUTETA,  IIpaBHIIa
UCIOJIb30BAHUS KOTOPOM, YCTAaHOBJIEHBI COOTBETCTBYIOIIUM JIOKAJIbHBIM HOPMATHUBHBIM aKTOM
I'YAIL
Tabnuma 14 —Kputepuu olieHKH ypoBHS c(hOPMUPOBAHHOCTH KOMIIETEHIIUI

Or1reHKa KOMITETEHITUN

Xa AKTCPHUCTHUKA CDOPMUPOBAHHBIX KOMHGTCHIIPIIZ
5-OautbHA IIKaja P P (bopvmp

Tabmuua 9 — IlepedyeHb SJIEKTPOHHBIX OOpPA30BATEIBHBIX PECYpPCOB HH(POPMALMOHHO-
TCHCKOMMYHI/IKaHHOHHOﬁ CeTn ((HHTepHeT))
URL anpec HaumenoBanue
e.lanbook.com/books/ DJIeKTPOHHO-OMOIMOTEYHAS cCUCTEMa
www.gpntb.ru/ CocymapcTBeHHas MyOIMYHAs HAYYHO-TEXHUIECKasi OHOIHOTEKA.
www.nlr.ru/ Poccuiickast HanMoHaIbHass OUOIMOTEKA.
www.nns.ru/ HarmoHnanpHast 2JIeKTpOHHAs OHOIHOTEKA.
www.rsl.ru/ Poccwiickast rocyaapcTBeHHasi GHOIHOTEKA

8. IlepeueHpr HHMOOPMAITMOHHBIX TEXHOJIOTHUI
8.1. [lepeuenp mporpaMMHOTO OOECTIEUCHHSI, HCIOIB3YyEMOro IMpPH OCYIIECTBICHUU
00pa30BaTeNILHOrO Mpoliecca M0 AUCLUIIUHE.
[lepedeHp UCTIONB3yEMOTr0 IPOrPpaMMHOT0 obecrieueH s npeacTasieH B Tadbauie 10.

Tabmuua 10— IlepedyeHb nporpaMMHOro o0ecreyeH s

Ne i/t HaumenoBanue

OO0yuaromuiics:

— TJIyOOKO M BCECTOPOHHE YCBOMJI MPOTPAMMHBIA MaTepHa;

— YBEPEHHO, JJOTUYHO, MTOCJICI0BATEILHO M TPAMOTHO €TI0 U3J1araeT;

— OMUpasiCh HAa 3HAHMS OCHOBHOM W JIOMIOJIHUTEIBLHOW JIMTEpaTyphl,
«OTIIMYHOY TECHO CBSI3bIBAET YCBOCHHBIC HAyYHbIC MOJIOXKEHHUS C MPaKTUUECKOU
«3a4YTEHO» JIeATeTLHOCTBIO HAITPABJICHUS,

— yMeso 000CHOBBIBAET U apTYMEHTHUPYET BBIJIBUTAEMbIC UM HJICH;

— JIeJIaeT BBIBOJIBI U 000O0IIEHMS;

— CBOOO/THO BJIQ/ICET CUCTEMOM CIIEIUATM3UPOBAHHBIX TIOHITHUM.

— npaBmIbHO BRIIOJHUI 0T 90% 1m0 100% TecTOBBIX 3aMaHui .

He npenycmotpeno

8.2. Ilepeuenp HH(OPMAMOHHO-CIIPABOYHBIX CHCTEM,HCIIOJIb3YEMbIX npu
OCYIIECTBIICHUU 00Pa30BaTEIHLHOTO MPOIIecca MO JUCIUILTHHE

[lepeyeHb WCMONB3YEMBIX WH(POPMALMOHHO-CIIPABOYHBIX CHUCTEM MPEICTABICH B
Tabauie 11.

Tabnuua 11— IlepeyeHb HHPOPMALMOHHO-CIPABOUHBIX CUCTEM

Ne i/ HanmeHnoBaHue

OO6yuaromuiics:

— TBEPJIO YCBOWJI MPOTPAMMHBINA MaTepuai, rPaMOTHO U 1O CYIIECTBY
U3JIaraeT ero, ONUpPasich Ha 3HAHUS OCHOBHOM JTUTEPATYPHI,

— HE JIONYCKAEeT CYIIECTBEHHBIX HETOYHOCTEH;

«XOPOILIO» — YBSI3BIBACT YCBOCHHBIC 3HAHHUS C TPAKTUYECKOH JESATEIBLHOCTHIO
«3aUTEHOY HaIPABIICHUS;

— apryMEHTUPYET Hay4IHBIC TIOJIOKEHUS;

— JIeJIaeT BBIBOALI H 000OIIECHHS;

— BJIQJICET CUCTEMOM CIIeMaIN3UPOBAHHBIX TOHITHH.

— IPABHIILHO BBIMONHHI 0T 70% 110 89% TECTOBBIX 3aJaHUH .

He npenycmotpeno

9. MarepuanbHO-TeXHUYECKas Oa3a
CoctaB  MaTepUaIbHO-TEXHUYECKOH 0a3bl, HEOOXOMUMOW Uil  OCYIIECTBICHUS
00pa3oBaTenbHOrO Mpoliecca Mo JUCHUIIIHHE, TPe/ICTaBleH B Tabnuiel?2.

Tabnuna 12 — CoctaB MaTepHallbHO-TEXHIUYECKON 6a3bl

Ne HaumeHoBaHMe cOCTaBHON 4acTu Howmep aynutopun
n/m MaTepUaJIbHO-TEXHUUECKOHN 0a3bl (pu HEOOXOMMOCTH)

— o0yuyaroluiicss yCBOWJI TOJbKO OCHOBHOW IPOrpaMMHBIA MaTepua,
0 CYIIECTBY M3JaraeT €ro, ONMMpasch HA 3HAHUSA TOJIBKO OCHOBHOU

JUTEPaTyphl;
— JIONyCKaeT HECYIIECTBEHHbIE OIINOKN U HETOYHOCTH;
«yJOBJIETBOPUTENIBHOY» | — UCIIBITHIBAET 3aTPy/JHEHUS B MPAKTUYECKOM NPUMEHEHUU 3HAHUUN
«3aYTEHO» HaIpaBJICHUS;

— cl1abo apryMeHTHPYeT HayuHbIe MMOJI0KEHHUS,

— 3aTpyaHseTCs B (OPMYITUPOBAHUHU BBIBOJIOB M 000OIIIEHUI;

— YaCTHUYHO BJIAJIEET CUCTEMOM CIEIIUATU3UPOBAHHBIX MOHSATHH.
— NIPABHJILHO BBIMOIHUIN OT 51% 710 69% TeCTOBBIX 3aJaHUil .

JlexuroHHas ayuTOpuUs

KommnsrorepHslii kinace

3 YuranbHbI 321 ONOINOTEKA

10. OueHouHble cpeACTBa ISl MPOBEICHUS TPOMEKYTOUHOU aTTECTAlUN
10.1. CocTtaB OLEHOYHBIX CPEICTBIAJNS MPOBEACHUS MPOMEKYTOUHOM aTTECTalluu
00ydJaronuxcs mo IUCIUILIMHE TTPUBEeH B Tabnwuie 13.
Tabnuna 13 — CocTaB OIEHOYHBIX CPEJCTB JIJIsl IPOBEACHHUSI IPOMEKYTOYHON aTTeCcTalluu

— o0yyaromuiicss He YCBOMJI 3HAYUTEIbHOM 4YacTH MPOrpaMMHOIO
MaTepuana;
— IONyCKaeT  CYUIECTBEHHbIE  OIIMOKM W  HETOYHOCTH  IpH
«HEYJIOBJIETBOPUTEIIBHO» | PACCMOTPEHUH MPOOJIEM B KOHKPETHOM HalpaBIeHHH;
«HE 3aUTEHO» — MCTIBITBIBAET TPYIHOCTH B MPAKTUYECKOM PUMEHEHNUHN 3HAHU;
— HEe MOXKET apryMEHTHPOBATh Hay4YHbIE MTOJIOKEHMS;
— He popMyJIUpyeT BHIBOAOB U 0000IIECHUIA.
— IPABHIILHO BBIMOMHHI MeHee 51% TecTOBBIX 3aaHui .

Bug npomMeXKyTOYHOM aTTecTauu ITepedeHb OIIEHOYHBIX CPEJICTB

10.3. TunoBsle KOHTPOJIbHBIE 3a/I1aHUS WJIM NHBIE MAaTEPHUAIIBI.
Bomnpocs! (3agaun) 1t 9K3aMeHa npeicTaBieHsl B Tadnuue 15.

Tabnuma 15 — Bompocs! (3agaun) 11 9K3aMeHa

DK3aMeH Cnucox BOITPOCOB K 9K3aMCHY

[Ipumeuanne: *sx3aMmeHaIOHHBIE OMIIETHl (POPMUPYIOTCSI HA OCHOBE BOIIPOCOB M 33/1a4 TaOJIUIbI 15.

Kon
Ne n/mt [Tepeuenp BompocoB (3a7a4) i SK3aMeHa HHKATOPA
1 CtpykTypupoBaHue 1aHHBIX. [[oHATHE CTPYKTYpHI JaHHBIX. YK-1.3.1
Posnb 1 MECTO CTPYKTYpBI JAHHBIX B IIPOrpamMMe. VYK-1.V.1
2 [Tose, 3anUCh (JJOTHYECKas), TpYMIa 3anucei (arperat OIlK-4.V.1




JAHHBIX ), MacCcHB, (paiin, pa3psi, cI0BO, GU3NYECKAs 3aMHUCH,
0JIOK, SKCTEHT, Ha0Op JaHHBIX.

AOCTpaKkTHBIN TUI IaHHBIX: CHEIU(HUKALNSA, TIPEICTaBICHUE,
peanu3anus.

JInnelHble CTPYKTYpPBI JAHHBIX: CTEK, O4epeb, JACK.
Henunelinble CTpYKTYypBI JAHHBIX: HEPAPXUUECKHUE CITUCKH,
JIepeBbs U Jeca, OnHapHBIE AepeBbs. MHOXeCTBO,
[I0CJIEI0BATENbHOCTD (MAacCUB), MaTPUILIA, OTHOILIEHHE.
[ToHsiTHSA U onIpeneneHus.

Jlornueckue ctpykTypbl AanHbix (JICJL). Knaccudukanus
JICA. OcnoBnsle JIC/I 1 ux KpaTKUe XapaKTepUCTUKHU:
MHOYECTBO, CITUCOK, MaTPHIIA, JICPEBO, MMPOIIUTOE JICPEBO,
YIOPAI0YCHHOE JIEPEBO, Tpad (CETh), pesalnOHHAs

CTPYKTYpa.

[IpeacraBnenue nocnea0BaTeNbHBIX CTPYKTYP, CTEKA,
ouepe/u, 1eKa JTMHEHHBIMU CIIHCKaMHU.

MeTtop! ynopsaoueHus (COPTUPOBKH) I1OCIIE0BATEIbHOCTEH:
METO/ ITOTOJIHEHUS], METO/] YHOPSI0UEHUS CIUSHUEM, METO]
mejia, METOd ITOIIOJIHEHUS C ABOUMYHBIM ITOMCKOM.

Omnpenenenue ApeBOBUIHON CTPYKTYphl JaHHBIX. O0X01
7epeBa B MpsiMoM (ITpeUKCHOM) U B 0OpaTHOM
(mocTUKCHOM) TOpsIJIKE.

YnopsigoueHHbIe OMHAPHBIC JEPEBbS U AITOPUTMBI UX
00paboTku. [lonck B ynopsiIoueHHOM OMHAPHOM JICpEBe.

10

BHyTpeHHSs 1 BHEUTHSSI COPTUPOBKU. ATOPUTMBI
COPTHUPOBKH.

OIIK-8.3.1
OIIK-8.VY.1
OIIK-8.B.1

[IpounTaiite TEKCT, BEIOEPUTE MPABIIBHBIA BApUAHT OTBETA

B kadecTBe K1r04a JJIA COPTUPOBKU MOT'YT BBICTYIIATb:

1. YucnoBble BETNYUHBI

2. ®parMeHThl 3ByKO3aliCH

3. U3o0paxeHus

4. CTpOoKHU CUMBOJIOB

[IpounTaiite TeKCcT, BBIOEpUTE PABUIIbHBIE BAPUAHTHI OTBETA.

(98]

brok-cxeMel 1. Camoe ToYHOE TIpeACTaBICHUE

alropuTMa
JleTepMHUHUPOBAHHOCTD 2. I'paduueckas dbopma
ajaropuTMa
IIceBnokon 3. CBOICTBO airopuT™Ma

[Tporpamma Ha AI1 4. OnHa u3 popMm mpencTaBiIeHUs
aJlropuT™Ma

[IpounTaiite TEKCT M yCTAaHOBUTE COOTBETCTBHE. K KaxkI0M

NO3ULIMK, JaHHOW B JeBoM  croinlue, mnoadepute

COOTBETCTBYIOUIYIO IO3UIIMIO B IPABOM CTOJIOIIE

Bompocsr (3amaun) aiist 3aueta / qudd. 3auera npepacraBieHsl B Tabmuie 16.

Tabnuna 16 — Bonpocs! (3agaun) ans 3adera / audd. 3adyera

Ne /1t

[Iepeuens BonpocoBs (3ana4) ans 3a4dera / qudd. 3ayera

Kon
WHJIUKAaTOpa

Nk

VYcTaHOBHUTE MOCIIEA0BATENBHOCTh JEHCTBUI MpHU pa3paboTke
IPOrpaMMBbI

CO3JJaHUS TEKCTa MPOTPAMMBbI

pa3paboTka anropurma

KOMITWJISILUST TIPOTPAMMBI

BepuduKanus pe3yipraTa

3aIyCK MPOrpaMMbl

Y4eOHbIM NJITAHOM HE MPEAYCMOTPEHO

[lepeuenp Tem Uil BHIOJHEHUS! KypCOBOIO MPOEKTa/ KypcoBOM pabOThl MpECTaBIICHBI

B TaOnuie 17.

Tabauna 17 — IlepeyeHb TeM JUisl BHIIOJHEHHUS] KYPCOBOTO MPOEKTA / KYpCOBOM pabOThI

MaccuB 3TO COBOKYIIHOCTb
CINHbIM UMCHECM.
HpoanaﬁTe TCKCT U BCTAaBbTC HCAOCTAIOICC CII0BO.

JaHHBIX, C06paHHBIX noJ

[TpuMepHBIii epedeHb TeM I BBIITOJHEHHs KypCOBOTI'O IIPOEKTa/ KypCOBOH

Ne n/nt
paboThHI
Y4eOHBIM IJIAHOM HE IPEIYCMOTPEHO
Bompockl st mpoBelieHUsT TPOMEXYTOUHOM aTTecTallMd B BHJE TECTUPOBAHMUS

npeJcTaBiIeHbI B Tabnuie 18.

Tabnuua 18 — IlpumepHbIii iepeueHb BOIIPOCOB JJIsi TECTOB

AW~

Coptuposka lemnna 3to

CopTupoBKa MmoAcueTOM

[MupamunanpHast COPTUPOBKA

OOMeHHast COPTHUPOBKA C M3MEHSIEMBIM IIarOM CPaBHEHHS
CoptupoBka BEIOOpOM

[IpounTaiite TeKCT, BEIOEpUTE NMPaBUIBHBINA BapuaHT OTBETA

Ne n/mt [IpumepHBIii IepeueHb BOIPOCOB ISl TECTOB Koz
MHAMKATOpa
1 Anroputm KapaiyOsl - 310 YK-1.3.1
VK-1.V.1
1. AnropuTt™m HaxoXkJI€HUS KpaTyalIlero myTH B rpade OIIK-4.V.1
2. Anroput™m COpTHPOBKH OIIK-8.3.1
3. ANTrOpuUTM YMHOKEHHSI ITIMHHBIX YUCEI OIIK-8.V.1
4.  Anroput™ ABOMYHOIO ITOMCKA B YIIOPSIOYEHHOM MAaCCUBE OIIK-8.B.1

CopTupoBKH, HE TPEOYIOIIKE TOTOTHUTEIBHON TaMITH

1. CopTupoBKa CIUSHUEM

2. Copruposka Illemna

3. CoptupoBKa IMy3bIpbKOM

4. CopTupoBKa BEIOOpOM

[IpounTaiite TeKCT, BBIOEpUTE IPABUIIbHBIE BAPUAHTHI OTBETA.

1.

Anroput™ EBkinaa 1. Anroput™ YMHOKEHHUS




OOJIBILIINX

HOBOT'O 2JIEMEHTA B JIMHEVHBIM OJJTHOCBSA3HBIA YIIOPSA0YEHHBII
CIIMCOK

HaWTU MECTO JIEMEHTA B CIIUCKE

IIOMECTUTH JAHHBIE B 3aKa3aHHYIO IaMATh

3aKa3aTh aMATh JUIsl HOBOT'O 2JIEMEHTA

CKOPPEKTUPOBATH YKA3aTEIH B CIIUCKE

IIPOBEPUTH, YAAIOCH JIU 3aKa3aTh IaMATh

M

15 JIBOWYHBIH MMOMCK — 3TO OBICTPBIN TIOUCK B ... MACCHBE
[IpounTaiite TEKCT U BCTABBTE HEJOCTAIOLIEE CIOBO.

[lepeueHs TeM KOHTPOJBHBIX PabOT MO MUCHUIUIMHE OOYYAIOIIUXCS 3a09HON (POPMBI
oOydJeHwus1, mpeIcTaBlIeHbI B Tadymie 19.

Tabnuna 19 — [lepeyeHb KOHTPOIBHBIX PadbOT

Ne ni/m [lepeueHb KOHTPOJIBHBIX PAabOT

He npenycmotpeHno

qucel
2. AnropurMm KapairyOsr 2. Ilouck kpaTyaiiiiero myTu Ha
rpade
3. Anroput™m JleHWKCTphI 3. Anroput™m HaxoxaeHuss HOJI
[IpounTaiiTe TEKCT M YCTAaHOBHUTE COOTBETCTBHE. K KaxI0#
NO3WLIMK, JIaHHOW B JIeBOM  cTosiOme,  mojxdepure
COOTBETCTBYIOIIYIO O3UIMIO B IIPABOM CTOJIOLE
9 VYKaxuTe MpaBUIBHYIO TOCIEI0BATEIBbHOCTh IJi paboThl ¢
daitiom
1. 3amumcaTh gaHHBIC B (aiin
2. OTKpBITH aiin
3. 3aKpeITh (aii
4. oOBABUTH (HalIOBBIN yKa3aTemb
5. TPOBEPUTH, OTKPBUICS JIX (Haiis
10 @aiin  9TO  COBOKYNMHOCTb  HMMEHOBAaHHBIX  JaHHBIX,
PAaCIIOJIOKEHHBIX BO ... TAMSATH.
IIpounTaiiTe TEKCT U BCTABHTE HEAOCTAIOIIEE CIOBO.
11 VYcroitunBas COpTUPOBKA 3TO
1. CoptupoBKka Ha MeCTe, HE HCIOIb3YET JIOMOIHUTEIbHYIO
aMsTh
2. CopTHpoBKa C KJIIOYaMHU U3 HATypaIbHbBIX YUCEI
3. CopTupoBKa, Ipy KOTOPOM 3aIUCU C OJUHAKOBBIMU KIIIOUaMHU
COXPAHSIIOT CBO€ B3aMMHOE PACIOJIOKEHUE
4. CopTHpOBKa CIUSHHEM
[TpounTaiite TEKCT, BBIOEpUTE IPABUIBHBIN BApUAHT OTBETA
12 Xom-pyHKIMA 1o KHA 0071a1aTh CBOMCTBAMH:
1. JlomkHa paBHOMEPHO pacOpeielisTh 3HAYEHUS B 3aJaHHOM
JUarna3oHe
2. Vcnonb3oBaTh ACUCTBUS TOJBKO C JaHHBIMU THa double
3. Xew-QyHKUUs A0MKHA OBITH NMPUMEHHMA K COOOIIEHUIO
T000T0 pazMepa.
4. Beruucnenue 3HaueHUs (YHKIUU JODKHO BBIMOTHITHCS
JIOCTAaTOYHO OBICTPO.
[TpounTaiite TEKCT, BBIOEpUTE PABUIBLHBIE BAPHAHTHI OTBETA.
13 1. fclose 1. V3Bneys maHHBIC U3 CTEKA
2. malloc 2. 3meHuTh pasmep 3akazaHHON
aMsITH
3. pop 3. 3akpbITh (aiin
4. realloc 4 3axa3 namsitu B C
[TpounTaiiTe TEKCT U yCTaHOBUTE cOoOTBeTcTBHE. K Kakmoii
MO3WUIIMM, JaHHOM B  JIGBOM  cTojiOme, moabepute
COOTBETCTBYIOIIYIO TTO3UIIUIO B TIPaBOM CTOJIOIE
14 YKaKuTe MPaBWIBHYIO MOCIEI0BATEIbHOCTD Il BKIIOUYCHHS

10.4. Meronuyeckue  MaTepuasbl,  ONPENCNAIOIIME  IPOLEIYypbl  OLIEHHWBAHUSA
MHIMKATOPOB, XapaKTEPU3YIOIIMX OJTambl (OPMUPOBAHUS KOMIETEHIIMH, COJIEpXKATCs B
JOKAJBHBIX HOpMAaTHBHBIX akTax [ YAII, pernaMeHTHpYOIIUX TMOPSAOK W HPOLEIyPY
MPOBEJCHUS TEKYIIET0 KOHTPOJIS YCIIEBAEMOCTH M IMPOMEXYTOUYHON aTTECTallUU O0yYaroIuXCs
'YAIL

11. Metoauueckue ykazaHus JUisi 00y4aroIIUXCcs 10 OCBOCHHUIO JUCITUTIIMHBI

11.1. Meronuveckue yKa3zaHus il OOYYalONIMXCSl 110 OCBOCHUIO JICKIIMOHHOTO
MaTtepuaa

OcCHOBHOE Ha3HAYeHHE JICKIIMOHHOIO MaTepuaja — JOTHYECKH CTPOHMHOE, CHCTEMHOE,
rIyOOKOe W SICHOE W3JIOKEHWEe ydeOHOro marepuaiia. HasHaueHWE COBPEMEHHOW JICKIIMH B
pamMKax TUCIUIUIMHBI HE B TOM, YTOOBI MONYYUTh BCIO HMH(POPMAIUIO MO TEME, a B OCBOCHUU
(GyHIaMEHTANBHBIX TPOOJIEeM JUCIHHIUIMHBI, METOJO0B HAYYHOTO IIO3HAHUS, HOBEHIIMX
JOCTUKEHUN HaydyHOW MbICTH. B yueOHOM mporiecce JIEKIHs BHITIOTHSET METOI0JIOTHYECKYIO,
OpTraHHU3AIMOHHYI0 U HHPOPMAITMOHHYIO (GYHKIMHU. JIeKIusl pacKpbIBaeT MOHITHWHBIN ammapaT
KOHKpeTHOW oOnacTu 3HaHMs, €€ MpoOJeMBbl, AaeT IENbHOE MPEACTaBICHHUE O IUCIUILINHE,
MTOKAa3bIBACT B3aUMOCBSI3b C APYTUMHU JUCITHILTHHAMI.

[InanupyeMble pe3yJabTaThl IPH OCBOCHUHU 00YYAIOIIMMHUCS JEKIMOHHOIO MaTepHaa;

— TOJy4YeHHE COBPEMEHHBIX, I[EJIOCTHBIX, B3aMMOCBS3aHHBIX 3HAaHUH, YpPOBEHBb
KOTOPBIX OTIpPEAENseTCs eNIeBOil YCTAaHOBKOM K KaXKJ0i KOHKPETHOU TEME;

— TOJy4YeHHE OMBITa TBOPUYECKON pabOThI COBMECTHO C MPEIMO/IaBaTEIEM;

— pasBuTHEe Mpo(decCHOHANBbHO-IEIOBBIX  KAauecTB, JIOOBU K  TpeaMeTy U
CaMOCTOSITEITEHOTO TBOPYECKOTO MBIIIUICHHUS.

— TIOSIBJIEHWE HEOOXOAMMOTro HHTEpeca, HE0OOXOMMOTO JIJIs CAMOCTOSTEIILHON PaboTHI;

— TIOJy4YeHWE 3HAHWH O COBPEMEHHOM YPOBHE pa3BUTHS HAyKH W TEXHHKH U O
MIPOTHO3€E UX Pa3BUTHsI HA OJIMKAMIIINE TOIBL;

— HAY4YUTHCSI METOAMYECKH 00padaThiBaTh MaTepuan (BBIACNIATH TJIaBHBIE MBICTH U
MOJIOKCHUSI, TPHUXOAWTh K KOHKPETHBIM BBIBOJAM, IOBTOPSATH WX B Pa3IMYHBIX
(bopMyIHpOBKax);

— TOJy4YeHHe TOYHOTO MOHMMaHUS BCEX HEOOXOIMMBIX TEPMUHOB U TIOHSATHH.




JIeKUMOHHBIA MaTepuall MOXKET COMPOBOXKIATHCS JAEMOHCTpalUMed ClIaiioB U
WCIIONIb30BAaHMEM pa3aTOYHOTO MaTepuaja TMpH MPOBEIECHUU KOPOTKUX JHCKYycCUH 00
OCOOEHHOCTSIX MPUMEHEHHS OTICTBHBIX TEMATHK 110 JUCITUTIIIMHE.

11.2. MeTtoauueckue ykazaHus Il 00y4arouXxcs M0 YYacTHIO B CEMUHApax
Y4eOHBIM ITAHOM HE TIPEyCMOTPEHO.

11.3. Meronnyeckue ykazaHus A OOyYaroIIMXCS IO IMPOXOXKIACHHUIO MPaKTHUYECKHUX
3aHATUH
Y4eOHBIM ITaHOM HE TIPEyCMOTPEHO.

11.4. Meronnyeckue ykazaHus Uis OOydYalOMIMXCSl MO BBITOJHEHHIO J1A0OPaTOPHBIX
pabor

B xozme BbImOMHEHHS J1a0OpPAaTOPHBIX pabOT OOyYarOIIMICS [OJDKEH YIIyOuTh U
3aKpENUTh 3HAHUS, NMPAKTUYECKHE HABBIKU, OBJIAJNETh COBPEMEHHOM METOAMKOM M TEXHUKOU
OKCIEPUMEHTAa B COOTBETCTBUH C KBATU(PHUKAIMOHHON XapaKTEPUCTHKONH OOy4arolIerocs.
Beinonnenue 1abopaTopHbIX pabOT COCTOUT M3 SKCIEPUMEHTAIbHO-IPAKTUYECKOH, pacyeTHO-
AQHAJIMTUYECKON YaCTeH U KOHTPOJIBHBIX MEPOIIPUATU.

BrinonHenue 51abopaTopHBIX paboOT OO0y4aroIUMCs SIBJISETCS HEOThEMJIEMOM YacTbhio
U3Y4YEHUs] JUCLUIUIMHBI, ONpENesseMOll Y4YeOHbIM IUIAaHOM, M OTHOCUTCS K CpEICTBaM,
o0ecreynBaroIUM pelIeHUe CIeyOIUX OCHOBHBIX 33aJjau 00y4aromerocs:

— TIpHOOpeTeHHEe HaBBIKOB HCCIEIOBaHMs IPOLIECCOB, SBIEHUH U  OOBEKTOB,
M3y4aeMbIX B paMKaxX JaHHOM JUCIUILINHBI,

— 3aKpeIuleHHEe, Pa3BUTHE U JeTalu3alls TEOPETUYECKUX 3HAHUN, MOJYYEHHBIX Ha
JEKLUSAX;

— TOoJyueHHe HOBOW MH(OpMAINH 10 U3y4aeMON AUCIUILINHE;

— T[pHOOpeTeHHWE  HABBIKOB  CAMOCTOSTEIBHOH  paboThl ¢ J1a0OpaTOpHBIM
o0opyaoBaHHUEM U pubopamu.

3aganue ¥ TpeOOBaHUS K IPOBEICHMIO JJA00PATOPHBIX padoT

— Kaxnaa JIP BbmmonHseTCs MO0 MHAMBUAYAIbHOMY 33JaHUIO, BBIJAHHOMY CTYJIEHTY

IIpenoaaBaTeiieM;
— B 3amanun n1omxHO ObITH YeTKO cOopMyIHpOBaHa 33a4a, BelnosHsemas B JIP;
— Omnwucasbl BXOAHBIE U BBIXOHBIE JaHHbIE 1JIs IpoBeacHUs JIP;
— JIP momxkHa BBIIIOJIHATHCSA HA OCHOBE IOIYYEHHBIX TEOPETUYECKUX 3HAHUSAX;
— Bemonnenne JIP [0MKHO OCYIIECTBIISITECS HA OCHOBE METOAUYECKUX YKa3aHWM,
IIPEIOCTABIIIEMBIX IIPENIOJABaTENIEM;

— JIP momxkHa BBIOJHATECSA B CHELUAIN3UPOBAHHOM KOMIIBIOTEPHOM KJIACCE U MOKET
OBITH TOpa0oTaHa CTYJIEHTOM B JOMAIIIHUX YCIOBUAX, eciu 1mo3Boiiser [10;

— UWrtorom BeimonHeHHo# JIP sBisieTcss OTYET MiIM JEMOHCTpALUs Pe3yJIbTaTOB paboTh
MIPETO0IaBaTeNIo B 3JIEKTPOHHOM BHJIE (HA YCMOTPEHUE MPEToaaBaTeis).

CtpykTypa u popma oTyeTa 0 1a060paTOPHOIi paboTe

— IlocranoBka 3amaum;

— BXoJHbI€ U BBIXO/IHBIE TaHHBIE;

— CopepkaHue 3TaroB BBINOJIHEHUS,

— OOGocHOBaHKE MOIYYEHHOTO pe3yibTaTa (BbIBOM);

— Crnuncox UCcnoab3yeMOM JIUTEPATypBhI.

Ecnu urorom BeimonHenus JIP aBnsercs He OTYET, a IEMOHCTpAlLMs pe3yIbTaToB paboTh

B QJIEKTPOHHOM BHUJE, TO CTYJEHT JIOJDKEH MPOJEMOHCTPUPOBATH IPENONABATENI0, KaK

MIOJIyY€HBI pe3yJbTaThl pabOTHI.

TpebdoBanus k opopMIIEHHIO 0TYETA 0 J1a00paTOpHOIi padoTe

— Jlabopatopnas pabora (JIP) mpenocraBisercs B me4aTHOM/UIIH JIEKTPOHHOM BUJIE;

— JIP nomxHa COOTBETCTBOBATH CTPYKTYpE U (pOpMe OTUETA NIPECTABICHHOM BHIIIIE;

— JIP noyKHA MMETh TUTYJIBHBIN JIUCT C HA3BAHUEM U MOJIMCHIO CTYJICHTA, KOTOPHIN €€
caenan u opopMuI,

— Crynentr pomxeH 3auututh JIP. OTmeTka 0 3ammTe A0DKHA HAXOAMTHCS Ha
TUTYJILHOM JIUCTE BMECTE C MOJMUCHIO IIPENnoaaBaTelis.

Ecnn cryaeHT He mnpenocTtaBisieT nuChbMeHHOTO ortyeta no JIP, To oH moipkeH

MPOJICMOHCTPUPOBATh TPENOJABATEI0 C MOAPOOHBIMH OOBSCHEHUSAMH, KaK ObLIN

MIOJTyYEHBI PE3YJIbTAaThl PAaOOTHI.

11.5. Meronudeckue ykazaHus JAJisi OOYYarOIIUXCs MO BBITOJHEHUIO KYPCOBOTO MTPOEKTa/
KypCOBOI1 pabOThI
VY4eOHbIM IJIAHOM HE IIPEyCMOTPEHO.

11.6. MeTtonuueckue ykazaHus JUisi OOy4arOMIMXCs 10 MPOXO0XKIECHUIO CaMOCTOATEIbHON
paboThl

B xojne BBITIONHEHUSI CaMOCTOSATEIBHONW pa0OThI, O0YUYAIONIUICS BBIIOIHSAET paboTy 1O
3aJJaHUI0 M TIPU METOAMYECKOM PYKOBOJCTBE IMpernoiaBarelisi, HO 0e3 ero HemoCpeICTBEHHOTO
y4acTHsl.

Jns oOyuaromuxcs 1mo 3a04Hoil (opMe 0OydeHHs, caMOCTOsATENbHas paboTa MOXKET
BKJIFOYATh B CEOSI KOHTPOJIBHYIO padoTy.

B mporecce BBIMOTHEHHSI CaMOCTOSTENbHOM paboThl, y oOydwaromierocs (hopMupyercs
esecoodpasHoe MIaHUpOBaHUE pabouero BpeMeHH, KOTOPOE MO3BOJISIET UM Pa3BUBATh YMEHUS
U HaBBIKM B YCBOCHHUU M CHCTEMAaTH3allUd MPUOOpEeTaeMbIX 3HAHUM, 00ecrednBaeT BBICOKUMN
YPOBEHb YCIIEBAEMOCTH B TE€pUOJ OOYyYEHHS, IOMOTaeT IMOJYYUTh HABBIKA TOBBIIICHUS
npoeccnoHalIbHOTO YPOBHSIL.

MeTtonuyeckuMu ~ MaTepualaMH,  HANPAaBJSIONIMMH  CaMOCTOSITENIbHYIO  paboTy
00yYarOIUX CSISIBISIFOTCS:

— y4eOHO-METOAMYECKUN MaTepual 1Mo AUCHUILINHE,

METOJIMYCCKUE YKa3aHUs 110 BBITIOJHEHHIO KOHTPOJBHBIX Pa0oT (IUIsi 00ydYaronIuXcs 110
3a04HOM (hopMe oOyueHus).

11.7. Meronuueckne ykazaHUst s OOYYalOUIMXCS TI0 MPOXOXKACHUIO TEKYIIETO
KOHTPOJISI yCIIEBAEMOCTH.

Tekymuii KOHTPOJb YCIIEBAaEMOCTH MpPEAYCMaTPUBAECT KOHTPOJIb KadecTBa 3HAHUI
00ydaromyxcs, OCYIIECTBIIEMOTO B TEUCHUE CEMecTpa C LEeNbI0 OLCHUBAHUS XOJa OCBOCHUS
JHMCIUTITHHBL.

11.8. Metonuyeckue ykazaHus IJig OOydYarOIUXCS MO MPOXOKICHUIO MPOMEXKYTOYHON
aTTEeCTallHH.

[TpomexyTouHass  aTTtectanus  oOydalolIUXcs — IMpeaycMaTpuBaeT  OLIEHHWBaHUE
HpOMe)KYTO‘-IHBIX U OKOHYATCIIBbHBIX pC3YJ'IBTaTOB O6y‘IeHI/I$[ 10 JUCHUITIINHE. OHa BKJIFOYACT B
ce0s:

— »9Kk3aMeH — (opma OILEHKH 3HAaHUM, MOMYyYEeHHBIX OOydYalIIMMCS B TMIpoOIEcce
M3y4YeHHUs BCEH MUCITUTUTMHBI UM €€ YacTH, HAaBBIKOB CAMOCTOSITEIHHOW pabOThI, CITOCOOHOCTH
NPUMEHATh UX JJI pEUIeHUs MPAKTUUYECKUX 3aJad. DJK3aMEH, Kak MIpaBWiIO, MPOBOAMUTCS B
MEepUOJT HK3aMEHAIMOHHOM CECCHMM M 3aBEPIIACTCS aTTECTAIMOHHOM OIEHKOW «OTIUYHOY,
«XOPOLIOY, «YJOBIETBOPUTEIBHOY, «HEYIOBJIECTBOPUTEIHLHO.



Jluct BHeceHUs U3MEHEHUH B pabouyto IporpaMMy JTUCIUILINHBI

JlaTta BHECeHUs
N3MEHCHHI 1
JIOTIOTHCHUH.

IToanuce BHECHIETO
W3MEHEHHUS

ConeprxaHne N3MEHEHHH W JOTIOTHEHUI

JlaTa 1 Ne

MPOTOKOJIA
3aceaHus
Kadeapsl

Iommuce
3aB.

kadempoit




