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Pabouas nporpaMmMa TUCHUIUIMHBI «AJITOPUTMBI M aHATIN3 CJIOAKHOCTH) COCTaBIICHA
B COOTBETCTBHH C (hefiepaibHbIM rOCYAapCTBEHHBIM 00Pa30BaTEIbHBIM CTAHIAPTOM
Beictiero  oOpazoBanus (PI'OC BO) mno HanmpaBieHWIO IOATOTOBKH /
cnenuansHocTu 02.03.03 MaTtematnueckoe oOecrieueHrne W aJMHUHUCTPUPOBAHUE
UH(GOPMAIIMOHHBIX CUCTEM

[Iporpammy coctaBui(m):
B.B. IloakoisuH, noeHT, kaua. ¢hus.-MaT. HavVK

=
N.0. ®amunust, JOIHKHOCTB, yUeHAs CTENICHb, YUEHOE 3BaHUE MOATHKCH

O.B. ["apky1iia, J1O01IEHT, KaHJ. dJI/IB.-MaT. HavyK, JOIICHT

N.0. ®amunust, JOIHKHOCTB, yUCHAs CTENICHb, YUEHOE 3BaHUE MOIUCH

Pabouas mporpamMma IUCIUIIIUHBI «AJITOPUTMBI M aHATU3 CIIOKHOCTH
yTBEpXkKJeHa Ha 3acefaHuu kadeapsl HHOOPMAIIMOHHBIX TEXHOJOTHI TPOTOKOJI
18 ot «06» mag 2020 r.

H. o. 3aB. kadenpoii (pazpadborunka) O.B. ["apkyiia

(baMI/IJ'II/I}I, HWHHALIAAIBI IOAIIUCH

YTBepxkaeHa Ha 3aceJaHUH Y4EOHO-METOAMYECKON KOMUCCUU (aKyIbTeTa
KOMIBIOTEPHBIX TEXHOJIOTUH U MPUKIIATHON MaTeMaTUKH IPOTOKOJ Ne 2 oT «22»
Mmas 2020r. ?

[Ipencenarens YMK daxynsreta KoBasienko A.B <

(hamuvs, HHUIHATBI /7 MTOANHKCH

PentenseHTHI:

Py6uos Cepreii EBrenbeBud, kanauaaT GU3NKO-MaTeEMaTUHYECKUX HAYK, TOLIEHT
kadeapel matematuueckoro mojenupoBanust GI'BI'OY «KyoI'V»

bernapsia Maprapura EBrenbeBHa, kanauaat GU3nko-MaTeMaTUYECKUX HaYK,
noteHt, 3aBeayrommmii kadenpoit CUEHJ] CK® ®T'EOY BO «Poccuiickuii
rOCYyJ1IapCTBEHHBII YHUBEPCUTET MPABOCY U



1 He.ﬂl/l H 331291 U3YICHUA TUCHHUIIIHNHBI

1.1 Ilessb 0CBOEHUSI AUCHUNJIMHBI

Lenpt0 OCBOGHUS TUCHUIUIMHBI SIBIAETCS M3Y4YEHHE METOJOB IIOCTPOCHUS H
WCCIEAOBAaHUSl ~ QJITOPUTMOB  PEIICHUS]  PA3UYHBIX  3a/ad, SBISIOMUXCA  OOBEKTaMHu
dbyHIaMeHTATbHOH HWHPOPMATHKK W HWH(POPMAIMOHHBIX TEXHOJOTHH, a TakXke METOJ/IOB
pa3pabOTKU CIOXKHBIX CTPYKTYP MAaHHBIX, UCTOJIL3YEMBIX JUISI TIPEJCTABICHUS dTUX OOBEKTOB B
MaMSITH 3JIEKTPOHHO - BHIYUCIIUTEIBHBIX MAIlIUH, CACTEM U CETEH.

1.2 3apaum JUCHUIINHBI
N3ydenne anropuTtMUYecKux cTpaTerui. M3ydeHne MeETOJO0B aHaln3a BpPEMEHHOU
€MKOCTHOM CJI0’)KHOCTH JITOPUTMOB U JaHHBIX. OBIaIeHHUE SI36IKOM MTporpamMmmupoBanust C++.

1.3 MecTo THCHUIUINHBI B CTPYKTYpe 00pa3oBaTe/ibHOW MPOrpaMMbl.

JucuummuHa «AITOPUTMBI U aHATTU3 CIIOKHOCTHY» OTHOCHUTCS K 00si3aTenbHOl yactu bioka 1
"Mucuunnuael (Momynn)" ydeOHOro miaHa. OHa omupaeTcss Ha 3HAHWE MUCHHUIUIMH «/[uckperHas
MaTematruka», «OCHOBBI MPOrpaMMHUPOBaHUs», «Oprann3anus BHIYUCIUTEIBHBIX CHCTEM». 3HaHWUS,
MOJTyYeHHBIC TP HM3y4eHHH IUCIHILTUHBI «KOHCTpyHpoBaHWE aJTOPUTMOB M CTPYKTYpP JaHHBIXY,
HEOOXOJMMBI JUIsl YCTIEITHOTO OCBOSHHUS JUCHUIUIMHBI «Teopus alropuTMOB W BBIYHUCIHTEIBHBIX
MPOIIECCOBY, UCTONB3YIOTCSA B «IlapaaurMbl mMporpaMMUpoOBaHus», «BBeieHne B TCOPHIO MapasuieIbHbBIX
AJITOPHUTMOBY.

1.4 Ilepeyenb MIAHUPYEMBIX Pe3yJIbTATOB 00yUeHHs MO AUCHUILIMHE,
COOTHECEHHBIX € IUVIAHNPYEeMbIMH Pe3yJbTATAMM 0CBOEHHUSI 00pa3oBaTe/bLHOM NPOrpaMMbl.

N3yuenne paHHOW y4eOHOW NIUCHIMIUIMHBI HAMpaBlIeHO Ha (OPMHUPOBAHHE Y OOYUYAIOIIMXCS
CIICAYIONIMMHU 00IEKYJIbTYPHBIMU KOMIIETEHIUSIMH:

Ne WNHuneke Conepxanue B pe3ynbpraTe u3yueHus: yaeOHON JUCIMITIIUHBI
. | KOMICTEHIMH KOMITETEHINH (WK e¢ 00y4aronuecs: J0IKHbI
4acTu) 3HATH yMeThb BJIA/IETh

1. OIIK-2 CrocoOeH TpUMEHSTh METO/IbI paszpabaTbiBaTh | METOJaMU
KOMITBIOTEPHBIE/CYIIEPKOMITb | Pa3pabOTKH ITOPUTMBI U KOMAaH/IHOM
FOTEPHBIE METO/IbI, QITOPUTMHUYEC | MPOTPAMMHBIE paboTHI 110
COBPEMEHHOE IIPOrPAMMHOE KHX U KOMILJIEKCHI B CO3JIaHUIO
obecrnieueHue, B TOM 4HClie IIPOrPpaMMHBIX | COCTaBe QITOPUTMOB
OTEYECTBEHHOIO perieHui KOJUIEKTUBA
MIPOUCXOKACHUS, 1151 pa3paboTUYUKOB
peuieHus 3aaa4
npodeccuoHanbHO I
NESATEIbHOCTH

2. IIK-1 Crnioco0eH moHuMAaTh U OCHOBHBIE UCII0JIb30BAThH @DyH/1TaMEHTaJIbHbI
MIPUMEHATh B HAYYHO- MaTe€MaTUYeCcK | METOJIbI U MU KOHLIENLUSAMU
HCCIeA0BaTENbCKON U ue MEXaHU3MBbI U CUCTEMHBIMU
NPUKITAHON IeITeIbHOCTH pe3yNbTaThl, OLIEHKH U METOJ0JIOTUSIM
COBPEMEHHBIN OTHOCSILMECS aHajau3a 1,MEXKIyHapOIHBI
MaTeMaTUYECKUH anmapar, K OLICHKC (YHKLIMOHMPOB | MU H
OCHOBHBI€ 3aKOHBI CJI03KHOCTHU aHUsA CPEACTB U | TpodecCHoHaNnbH
€CTECTBO3HAHUS, COBPEMEHHBIE| AITOPHUTMOB cUCTEM BIMU CTaHAAPTAMU
SI3BIKU POTPAMMHUPOBAHUS U uHpopMaloH | B
MPOrpaMMHOE 00eCTIeueHHE; HBIX obnacTu
ONIEPAIIMOHHBIE CUCTEMBI U TEXHOJIOTUI UH(OPMAMOHHBIX
CETEBbIE TEXHOJIOTUU TEXHOJIOT Ul




2. CTpyKTYypa U cojiep:kaHue JUCHUTLIMHbI

2.1 Pacnpe):[e.neﬂne TPYAOEMKOCTHU NUCHUIIJIMHBI 110 BUIaM p360T

OO0mass TPyIOEMKOCTh TUCIUIUIMHBI COCTABJISICT
pacrpeiefieHre 1o BujaM paboT MpeICTaBlICHO B Ta0JIHIIE.

6 3au. en. (396 wuacoB), ux

CemecTpbl
Bun yae6HOI paboThI Bcero (9acer)
9acoB
3
KonTakTHasi padoTa, B TOM YucJje
AyIUTOpHBIE 3aHATHUS (BCEr0) 245 139
3aHATHS JIEKIIMOHHOTO TUTIA 102 68
3aHATUSA CEMUHAPCKOTO TUIA (CEMHHAPBI, IPAKTUYECKUE ) )
3aHSTHS)
JlaGopaTopHbIe 3aHATHS 136 68
Wnast konTakTHas padota
KonTtpons camocrositensHoi padotsl (KCP) 6 2
[Mpomexxyrounas arrecranus (MKP) 1,0 0,5
CamocTosiTeJIbHAsA padoTa, B TOM YHciIe
Kypcosas pabora - -
Ilpopabomka yuebnoco (meopemuueckoeo) mamepuaia 37 22
Buvinoanenue unousuoyanvruix 3a0anuii (no020mosxa 20 10
coobwenull, npeseHmayuti)
Peghepam - -
[ToaroroBka K TEKyIeMy KOHTPOJTIO 18 9,5
KonTpoub:
IMoaroroBka Kk IK3aMeHy 80,4 36
IIpome:xkyTouHasi aTTECTALMHI K3, 334
OO6mast Tpy10€MKOCTh Jac 396 216
B 1.4. koHTakTHAs pabota 246 138,5
3ad4. €. 11 6

2.2 CTpyKTYypa THCHUIIMHBI:

Pacrnipenenenne Bu1oB yueOHOM pabOThI U UX TPYAOEMKOCTHU O pa3/esiaM
JTUCHUIUTMHBL. Pasznensl AMCHUIIINHGL, H3ydaeMble B 3 ceMecTpe:

Paznensl JAUCHUIIIIMHBI, U3Yy4aCMBIC B 3 CEMECCTPEC

KonnuecTtBo yacos

A Bueayaur
yIUTOpHAs
Ne HaumeHoBaHue pa3neinos Bcero paGora opHas
pabora
J | KCP | JIP CPC
1 2 3 4 5 6 7
1. |OcHOBHBIE AITOPUTMUYECKUE CTPATET U 20 8 8 4
2. |[lunamuueckue CTPyKTYpbl JaHHBIX 24 10 10 4
3. |KoHcTpynpoBaHue CTPYKTYp JaHHBIX 34 12 2 12 8
4.  |CouckoBbl€ CTPYKTYpPbI 28 12 12 4
5. |llonsiTe COpPTUPOBKU. MeETOIbI COPTUPOBKU 338 | 14 14 5,8
6. |Tumnbl JaHHBIX HEJTMHEHHOUN CTPYKTYPHI. 32 12 12 8
HToro no pasnenam AUCHUIUIMHBI 179,8 | 68 2 68 42
Iloozomoeka k 3K3ameHy 35,5
HUKP 0,5
Hmoeco no oucyuniune: 216




2.3 Coaeprxanue pa3aeioB JUCHUILIMHBI:
2.3.1 3aHATHA JIEKIIHOHHOT0 THIA.

[Mpumeuanue: JI — nekuun, [13 — npaktuueckue 3ausatus / cemunapsl, JIP — mabopatopHbie
sanstust, CPC — camocTosiTenpHas paboTa cTyieHTa

rpadax

rpacdoB. Anroputmel Ha rpadax. [lonck B ryOuny. [Tonck

B mupuHy. ONTHMHU3AIMOHHBIE anropuTtMbl. KpaTuaiimme

HaumenoBanue Dopma  Paspabo
pasjena Conepxkanue paszena TEKYILEro | TaHo ¢
KOHTPOJIA |[y4acTue
M
rpeacra
BUTEJECH
[paboTon
aTesen
2 3 4
OcHoBHbIE Uto Takoe pemenue 3agaun? [lonstue abcrpakuumy, JIP
anroputMudeckue  [abctpaktHoro Tuma naHHbIX (AT/]).Maccus kak AT/I.
CTpaTeruu Creunduxanust AT/I. Tunsl JaHHBIX, CTPYKTYPHI
maHHbIX U anroputMel. Peanuzanus AT/, Ykazatenu.
OO0BEKTHO-OPUEHTUPOBAHHOE MPOTPAMMHUPOBAHUE U
C++. 111aGn0HBbI, KI1acCHhI.
JnHamuyeckue [TonsiTue 0 IMHAMHUYECKOM CTPYKTYpE AAHHBIX, JIP
CTPYKTYpPBI ITAHHBIX [IpUMEpHI aJITOPUTMOB
KoncrpynpoBanne |XapakTepuCTUKH pa3IHMYHBIX CTPYKTYP JaHHBIX, JIP
CTPYKTYD JAaHHBIX METOJIbl X CO3JaHM U MPEACTABICHUS B ITaMITHU
CrnuckoBblie Tunbl JaHHBIX JIMHEHHOW CTPYKTYpbl C TPSIMbIM| JIP
CTPYKTYPBbI TOCTYIIOM K JaHHBIM.
Tunbl JaHHBIX JTUHEUHOW CTPYKTYPHI C
MIOCJIEI0BATEIbHBIM JAOCTYNIOM K AaHHbIM: CTeKH,
Ouepenu, Ouepenu npuopuTeToB, [lek, CBsi3aHHbIC
JIMHENHBIE CIMcKU, OIHOCBA3HBIN TMHEHHBIN CIIMCOK,
[uxnuyeckue cnucku, [[ByCBSI3HbBIN JIMHEHHBII
CUCcOoK. MyJIbTUCTIMCKH
IlousTue CopTupoBka.  AJNTOPUTMBI ~ COPTHPOBKAa  MAaCCHBOB: JIP
COPTUPOBKH. CopTHpOBKA MTOCPENCTBOM BBIOOpa, CopTHpOBKAa OOMEHOM
MeTtopl copTUpOBKH [(Ty3bipek), CopTupoBka BcTaBkamu, COpTHpOBKA €
pazmenenuem  (Obictpast  coptupoBka).  CpaBHEHHE
QJITOPUTMOB COPTUPOBKHU MacCHBOB. CnusiHue
COPTUPOBAHHBIX ITOCIIEIOBATEIBHOCTEH.
[Touck: IlocnenoBarenbHblil NOUCK, BUHAPHBIN TOUCK.
Tunel JaHHBIX JepeBps. TepmuHOIOrHNsA JIepEBbEB. Croco6b1 JIP
HEJIMHENHOU 0TOOpakeHus! JepeBbeB. JBonuHble (OMHApHbBIE) IEPEBbS.
CTPYKTYPBHIL. CTpykTypa OUHApHOrO aepesa. WneanbHO
cOamaHCHpOBaHHBIE  JepeBbsi.  J[BOMYHBIE  JEpeBbs
BeIpKeHH. JlepeBbs JBOMYHOrO moucka. Ormepamun ¢
IIBOMYHBIMU JIEPEBBSIMU: TIOUCK IO JIEPEBY, aJTrOPUTMBbI
00xoma JepeBa, KOIMMPOBAHHE K YyIaJCHHE JIEPEBbHEB,
yaajgeHue u3 aepeBa. buHapHbIe 1epeBbsi, MPEACTABIIEMbIC
MacCHBaMH. OnTumanbHbIe JIePEBbsI TIOUCKA.
COanancupoBaHHbIe JepeBbsi. OCHOBHBIE ONpPeEICTICHUS.
V3nmer AVL-mepeBa. BkimoueHne B cOamaHCHPOBaHHOE
nepeBo. [loBopotel. YnaneHuwe u3 cOanaHCHPOBAHHOIO
epesa.
ANTOpUTMBI HA DcHOBHBIE TOHSTHS W onpeneneHus. CrnocoObl 3aaaHusy JIP




nyTu. JlocTikuMocTs 1 anroputM Yopuromia. Kparyaiiime
yTH MEXIy BCEMH Napamu BepiinH. HaxoaeHue 1eHrpa
OpHEHTHPOBaHHOTO rpada.

8. |/loka3zarenscTBO Mertobl J0Ka3aTENbCTBA MPABUIBHOCTH IIPOrPaMM. JIP
[IPaBUIIBHOCTH C0KHOCTb aJITOPUTMOB
ATITOPUTMOB

2.3.2 3aHATHS CEMHHAPCKOT0 THIIA
Y4eOHBIM IUIAHOM HE TIPETyCMOTPEHBI.

2.3.3 JlabopaTopHble 3aHATHS

No Ne pazpena
HaumenoBanue nabopatopHbix padboT

paboThl | JUCHUTUIAHBI

1 1 [TomycTaTnyeckne CTPYKTYpHI JTaHHBIX

2 1 CrucKOBbBIE CTPYKTYPBI JaHHBIX

3 1 bunapubie nepeBbs (coznanue u 00xXon)

4 2 HccnenoBanme MeTO0B TUHEHHOTO U OMHAPHOTO TTOMCKA

5 2 HccnenoBanue METo0B ONTUMU3AIMH MTOMCKA

6 2 Iowck 1o nepeBy ¢ BKIIFOUEHHEM U UCKITIOUCHHEM

7 2 CopTUpOBKH METOJaMH NPSIMOTO BKJIIOYEHHUS U BbIOOpA

8 3 CopTUPOBKH METOIaMU MPSIMOTO BKJIIFOUYEHUS M BEIOOpa

9 3 VYiryduieHHbIe METOIBI COPTUPOBKH

10 3 AnropuTMmel Ha rpadax

11 3 OrnpeneneHue CI0XKHOCTH aJTOPUTMOB

2.3.4 TlpumepHasi TEeMaTHKA KYPCOBBIX padoT (IIPOEKTOB)
KypcoBsie paboTsl HE TPETyCMOTPEHBI.

2.4 IlepeyeHb y4eOHO-METOAUYECKOT0 00ecnevYeHus JAJIs1 CAMOCTOSATEIbLHOM
padoThHI 00YYAOIIMXCH 10 TUCUUIJINHE

[lepedenp y4eOHO-METOIMYECKOTO 00ECTICUCHUS TUCITUTIITUHBI
Ne Bun CPC 10 BBITIOJTHEHUIO CAMOCTOSITEIFHOM pabOThI
1 2 3
1 |BemonHeHue Kopones JI.H., MukoB A.U. Uudopmaruka. BBenenue B
VHJIMBUIyaJIbHBIX KOMITBIOTEPHBIC HAYKU: YUeOHUK JIs CTYIEHTOB BY30B . — M.:
3aJaHUN Abpuc, 2012

Y4ebHO-MeToAnYeCKHe MaTepuallbl sl CAMOCTOSTENIbHOW paboThl 00YYarOIUXCS U3 YUca
MHBAJINJIOB U JIUI] C OTPAaHUYEHHBIMU BO3MOXHOCTAMH 3710poBbs (OB3) mpenocrasnstorcs B popmax,
alalTUPOBAHHBIX K OTPAaHUYEHHSIM UX 3/I0POBbS U BOCTIPUATHS UHPOPMALIUH:

Jlnist U1 ¢ HapyIIEeHUSIMU 3pEHMSL:

— B I1e4aTHOM (hopMe yBeTUUYEeHHBIM HIPUPTOM,

— B (JOpMeE AIIEKTPOHHOT'O JTOKYMEHTA,

JUnist U1 ¢ HapyLIEeHUSIMU CITyXa!

— B rie4atHoi dopme,

— B (JopMe PIIEKTPOHHOTO JTIOKYMEHTA.

Jnist U1 ¢ HapyIIeHUsIMHA OTIOPHO-/IBUTATEIBHOTO amnmapaTta:

— B rie4atHoi ¢opme,

— B JOpMe AIIEKTPOHHOTO JTOKYMEHTA,

JlaHHBIH IepeYeHb MOXKET ObITh KOHKPETU3UPOBAH B 3aBUCUMOCTH OT KOHTUHT€HTa 00y4atoIuXCs.



3. OBPA3OBATEJIBHBIE TEXHOJIOT' YA

Bun 3anstus (J1, Hcnonb3yeMble MHTEPAKTUBHBIE
Cemectp KonuuecTBo yacos
1P, JIP) 00pa3oBaTesIbHbIC TEXHOJIOTHH
JI KomnbloTepHble pe3eHTalnuu 1 00CyXIeHUEe 18
A Pa30op KOHKpeTHBIX cUTyalui (3a1a4),
JIP TPEHUHIH 110 PELICHUIO 3a/1a4, KOMIIBIOTEPHBIC 18
CUMYJISIIIU (TIPOTPaMMHPOBAHKE aJITOPUTMOB)
HWroro: 36

4. OHEHOYHBIE CPEACTBA JUIA TEKYIIEI'O
KOHTPOJIs1 YCHEBAEMOCTH U
HPOMEKYTOYHOU ATTECTAIIUHU

4.1 @D oHJ 01LIEHOYHBIX CPpEaACTB AJisl MPOBEACHUSA TEKYIICT0 KOHTPOJIHA

@OHJT OIIEHOYHBIX CPEACTB AUCHUIUIMHBI COCTOUT W3 CPEACTB TEKYHIErO KOHTPOJS BBITOJHEHUS
3a/IaHNM, JTA0OPATOPHBIX PAbOT, CPEACTB IS MPOMEKYTOUHON U UTOTOBOU aTTecTalnu (dK3aMeH B 6
ceMecTpe).

OneHKa ycreBaeMOCTH OCYILECTBIISIETCS IO pe3ysIbTaTaM:

- BBIMIOJIHEHUS J1a00OpaTOPHBIX padoT;

- OLIEHKH, BBICTABIIIEMOM MPH cllaue WHINBUIYAIbHBIX pacueTHO-TpaduUeCcKUX 3aJaHHi;

- OLICHOK KOJIJIOKBHYMa;

- OTBETa Ha %K3aMeHe (JUIs BBISIBICHUS 3HAHUS W MOHUMAHHS TEOPETUYECKOTO Marepualia
JTUCITUTIITUHBI ).

4.2 ®oHJ OLIEHOYHBIX CPE/ACTB /IS IPOBeeHHs IPOMEKYTOUHOI aTTecTaluu

Texkyuuii KOHTPOJIb
Texyiuit KOHTPOJIb U3YUEHUS JUCIUILTUHBI COCTOUT U3 CIEIYIOUIUX BUJIOB:

® KOHTPOJIb 3a CBOCBPCMCHHBIM U ITPABUJIbHBIM BBIIIOJTHCHHEM J'Ia60paT0pHBIX pa60T KOHTPOJIb
YCBOCHUA TCOPETUICCKOTO MaT€pHralia — IIPOBEACHUE KOHTPOJIbHBIX pa60T 10 TEMaM pasaciia
1-8.
IIo pe3yibTaTaM HNPOBCACHHBIX BUJAOB KOHTPOJIA (bOpMpreTCH JOITYCK CTyACHTAa K UTOTOBOMY
KOHTPOJIFO — 3a4€CTYy.

TemaTuka 3aJaHMi HA KOHTPOJILHYI0 padoTy

1. [ate onpeneneHus CIeIyOIIUM NOHATUSAM: aJTOPUTM, CTPYKTYpa JaHHBIX

2. Knaccuduxanus cTpykTyp AaHHbIX. Kiaccuukamus CIOXKHBIX CTPYKTYp MO OpraHU3aluu
B3aUMOCBSI3€H MEKIY DJIEMEHTaMHU.

3. BpluncnuTenbHas CI0KHOCTb aJITOPUTMA. 3HATh Kakas BBIYMCIUTEIbHAS CI0XKHOCTh OOJIbIIE
KOHCTAaHTHas,  KBajJlpaTM4Has,  Jorapumuyeckas,  SKCIOHEHLUaIbHas,  (haKTOpHasbHAsL.
O0o03HaueHue BBIYMCIUTEIBHON CIOKHOCTU alropuT™Ma. YTO Takoe BBIYUCIUTENbHAs CIIOKHOCTh B
AydyimeM M XyameMm ciaydae. YeM OOBSCHSETCS pasziuyHas aJrOpUTMUYECKas CIOXHOCTb
AJITOPUTMOB.

4. .NetFramework Ilmarpopma. Kakum o00pa3om pocrturaercss BO3MOXKHOCTH pPa3paOOTKU
KpoccrutatpopmeHHbIX npuinokenuil. Kog MSIL, native xoa, JIT kkomnuistop.

5. IlpoctpanctBo uMeH. CMOTpETh MPUMEPHI U3 JIEKIUH, 3aJJaHusl OyAyT M0I00HBIE.




6. Ilomstme kimacca. Onucanue Kiacca Ha si3bike c#. MeTopl U aTpuOyTHl Kiacca. 3aaHus Ha
OINMCAaHUE KJacca M 3aroJOBKOB=IPOTOTHUIIOB MeTOJ0B W arpuOyroB. Cekumu pocryma Private,
public, protected. HacinenoBanue, kak onucbiBactes Ha C#. KoHCTpyKTOp KIlacca.

7. llepeMeHHBIE CCHUIOYHOTO THUMAa M OObIYHBbIE. B uem pasHmua. 3agaHus Mo y4acTKy Koja
OTIPENIeNIUTh, KAKHE MePEeMEHHBIC YKa3aHbl.

8. CoprupoBka MaccHBOB. 3HaThb TPH BUAA IMPOCTBHIX COPTUPOBOK M HMX AITOPUTMHYECKYIO
CIIO)KHOCTh. A TakXe COPTUpPOBKAa MIe/ula W ObICTpasi COPTHPOBKA. 3HATH BBIUYMCIUTEIBHYIO
CII0)KHOCTH OBICTPOW COPTHPOBKH. 3HATH aNTOPUTM OBICTPOil copTupoBKU. T.e. HE MPOrpaMMHBIN
KOJI, a KaKk paboTaeT aJirOPUTM.

9. Cmucok. Bunsr criuckoB. CriocoObI 3aaHus CIUCKOB. Borpoc, moyemMy MCIob3yeTcs Kiacc
npu paboTe Co CIHUCKaMu, a He CTPYyKTypa (Struct) mpu peanuzamnuu Ha si3bike C#. Kakoe neiicTBue
HEJTb3s1 BBITIOJHSTH CO CTPYKTYPOiA.

10. 3Hatp, KaK ONpPENEeNUTh CIIHUCOK IPY MOMOIIHU Kilacca OJHOTO | JIBYX. [IpakTHdeckoe 3a1aHue
Ha pa3pabOTKy MPOrpaMMHOTO KOJIa TI0 ATOM YacTH KacaroTcs paboTel co cchuikamu Next, prev. T.e.
paboTa co CChUIKaMHu.

11. Crek, ocHOBHBIE omnepaluu B cteke. Kak peann3oBarh CTEK, CIOCOOBI U MX JIOCTOMHCTBA U
HE/IOCTATKH.

12. Ouepenp. JloOaBienne n yaaneHue u3 ouepenu. Kak peamn3oBare odepesb, CIIOCOOBI U UX
JTOCTOWHCTBA U HEIOCTATKH.

13. I'padwr. Onpenenenne. CrnocoObl 3amanus rpada. Uem rpad oTimdaercs ot jaepeBa. Urto
TaKoe IMUKINYECKUN rpad), OpUCHTUPOBAHHBIN U HEOPUEHTUPOBAHHKIN. [IoMCK B rITyOuMHY M ITUPHUHY.
OpueHTHPOBaHHBINM 1 HEOPUEHTHPOBAaHHBIN Tpad. B3BemenHnsIit rpad.

14. Kparuaimuii iyt B rpade OT BepuiuHbl. Anroput™m JledkcTpbel. 3HaTh, Kak paboTaet
anroputM. [IpakTrueckue 3aanust KacaroTcsl UTepalnuii paboThl aAIrOpUTMa Ha MIPUMeEpE.

IlepedyeHnb BOMPOCOB, KOTOPbIe BHIHOCSITCS HA 3a4eT

1. TloHsTHE MaHHBIX U CTPYKTYPHI JaHHBIX. JIorndeckas u pu3nuveckas CTpyKTypa JaHHbBIX.

Knaccudukanus CTpyKTyp JaHHBIX.

3. Llenbril THIT TaHHBIX: TUAITA30H JIOMYCTUMBIX 3HAYEHUH, IpeIcTaBlIeHue B mamsatd DBM,
JIOMTYCTUMBIE OTEpaLIHH.

4. BemlecTBeHHBIN THI JaHHBIX: AWANA30H JOMYCTUMBIX 3HAYCHUI, IPEICTABICHNUE B TAMSATH
OBM, nonyctumsie onepanuu.

5. CuMBOJbHBIN U TOTUYECKHUI TUIIBI: TUANIA30H JOIYCTUMBIX 3HAaYCHH, IPEICTABICHHUE B

namsatd OBM, nonyctumMble onepanum.

[Tepeuuncinsgemblii TUI TaHHBIX: ONUCAHUE, TTPUMEPHI UCIIOIB30BaAHUS.

HNuTepBanbHbli TUI TOJIB30BATEIIS IAHHBIX: ONUCAHUE, MPUMEPHI UCIOJIb30BAHUS.

CocraBHbIE CTATUYECKUE CTPYKTYpPHI JaHHBIX. BekTop. @dusnyeckas cTpyKTypa BEKTOpa.

JIByMepHBIif MacCUB U €ro IpeICTaBICHUE B MAMSITH.

10. Omeparuu HaJ CTPYKTYypamMH JaHHBIX.

11. 3anucu u tabnuuel. [IpeacraBnenue ux B namsatu BM.

12. MuoxectBa. Onepainuu HaJ MHOKECTBAMH.

13. Ctpoxku u ux npenacraBieHue B namsata IBM.

14. VYka3zaTenbHbI THIT JaHHBIX. TUMU3UPOBAHHBIE U HE TUITU3UPOBAHHBIC YKA3aTEIH.

15. Jlunamudeckasi mamsiTb. OCHOBHBIC TIPOIIEAYPHI M PYHKIIMK PabOTHI C TMHAMUYECKUMU
MepEMEHHBIMHU.

16. Cnucku. OnHOHaNpaBlIeHHbIE CIUCKU. THUIIOBBIE OTEpaI HaJl OTHOHAMPABICHHBIMU
CITUCKaMH

17. ]JIByHampaBieHHbIC CIUCKU. BCTaBka U yJaneHue 31eMEHTOB B ABYHAIPABIEHHOM CIIHCKE

N



18.

19.

20.
21.
22.

23.
24,
25.
26.
27.
28.
29.

30.
31.
32.
33.
34.
35.
36.
37.
38.
39.
40.
41.
42.
43.
44,
45.
46.
47.
48.
49,
50.
o1,
52.
53.
54,
55.
56.
S57.
58.
59.
60.
61.

[Tonstue creka. CTek Ha OCHOBE OJJTHOHAIIPABJIEHHBIX CIUCKOB. THUIIOBBIE ONepaliuy Hal
CTEKOM.

Ilonstue oucpeau. Oqepe;[b Ha OCHOBC OJJHOHAIIPABJICHHBIX CIIMCKOB. TumnoBsie oncpanuvu HaJj

ouepensMU
O} deKTHBHOCTH aNTOPUTMOB.

Knaccugukamus anroputMoB 1o ux 3pQPeKTUBHOCTH

[Tonsarue pexypcun. [IpenmyiiecTBa 1 HEOCTATKU UCIIOJIB30BaHUs pekypcun. [Ipumepsl
PEKYpPCUBHBIX aJITOPUTMOB.

[ouck maHHBIX. ANTOPUTM JIMHEWHOTO MOKUCKA U OIIeHKA ero AP PEeKTUBHOCTH
AJTOpUTM OMHAPHOTO MOUCKA U OLIEHKA eT0 dPPEKTUBHOCTH

AJITOPUTM COPTHPOBKH BBEIOOPOM U OIEHKA €r0 3P (PEeKTUBHOCTH.
ANropuTMBI COPTUPOBKM OOMEHOM U OLIEHKa €ro 3(EKTUBHOCTH.
ANropUTMBI COPTUPOBKHM BCTaBKaMHU U OLIEHKA €r0 A3PPEKTUBHOCTH.
Anroput™ ObICTPON COPTUPOBKHU U OLIEHKA €ro 3((HEKTHBHOCTH.
PangomMu3supoBaHHbIe adrOpUTMBl. ATIIapaTHBIE U IPOrPAMMHBIE T€HEPATOPHI CIyYaHBIX
yucen. JIunelinele KoHrpysuTHbie ['CY.

[Ipumenenne ['CY. Merong Monte-Kapso.

[ToHsATHS U LIETN COPTUPOBKHU.

CopTUpOBKH MacCHBOB U COPTUPOBKH (paiinoB. TepMUHOIOTHS.

TpeGoBaHus Kk METOAAM COPTUPOBKU MaccCHBOB. Mepbl 3pEKTUBHOCTH.
CopTupoBKa IPOCTHIMU BKIIOUEHHUSIMH.

CopTtupoBka OMHAPHBIMU BKJITFOYCHUSIMU.

CopTtupoBka IpoCcTbIM BEIOOPOM.

Merton «y3bIpbKay.

[Ileitkep-copTupoOBKa.

CopTupoBKa BKIIOYCHHUAMU C YOBIBAIOIIUM MpHUpaiieHreM (coptuponka Illemra).
CopTupoBKa ¢ MOMOIIBIO JepeBa.

[TupamugansHast COpTUPOBKA.

CoptupoBka ¢ pazzaeneHuemM (ObICcTpasi COPTHPOBKA).

CpaBHEHHE METOJIOB COPTUPOBKHU.

CopTrupoBKa Mociie0BaTeNIbHbIX (paiinos.

IIpocToe cnusHue.

Pekypcust, TepMUHOJIOT L.

IIpumeps! 3a1a4, KOra He HY>KHO MCII0JIb30BaTh PEKYPCHIO.

[Toctpoenne kpuBbix [ miibOepTa.

[TocTpoenue kpuBbix CeprIUHCKOTO.

AJITOPUTMBI C BO3BPATOM.

3azada 0 X0A€ KOHS.

3anaua 0 BOCbMU (ep3siX.

3amaua 00 yCTOWYMBBIX Opakax.

3ajaya ONTUMAJIBLHOTO BBIOOpA.

Cratudeckue U JUHAMUYECKHE CTPYKTYphI JaHHBIX. CCBUIKH.

Casizannble criucku. [IpocMOTp CBSI3aHHOTO CIIHMCKA.

Ouepenn.

OOu1mii anropuT™ 100aBIEHUS U UCKITIOUEHHUS.

PekypcuBHast 06paboTKa CITUCKOB.

JIByCBsI3HBIE KOJIBLIA.

JepeBbs. [IBonunbie nepeBbs. [lepeBbs 001ero Buaa.

Kputepuu oneHuBanus:

Kpurtepun onieHMBaHus K 3a4eTy:

Omnenka “3auteHo” - IlpakTuueckue 3aJaHUs BHITIOJHEHBI B CPOK B 0Obeme He MeHee 80%.



CTyneHT IeMOHCTPUPYET NpaBUIIbHbIC, YBEpEHHBIE JCWCTBUS M0 MPUMEHEHUIO TOTYYEHHBIX 3HAHUH
Ha MPAKTUKE, TPAMOTHOE U JIOTHYECKH CTPOHHOE U3JI0KEHHE MaTepuala IMpH apryMEeHTAIllul OTBETOB
Ha BOIIPOCHI IIPH 3aIuTe Ja00paTOPHBIX.

Omnenka «He 3auTeHO» - [IpakTHuecKue 3aJaHusi He BBIIOJHEHBI JIMOO MpeIoCTaBlIeHbl HE B
cpok B obObeme menee 60%, CTyaeHT NEMOHCTpUpPYET Hajluuue rpyObIX OmIHMOOK B OTBETE,
HEMIOHUMAaHHE CYIIHOCTH H3JIaraéMoro BOIPOCAa, HEYMEHHE IPHMEHSATh 3HAHUS Ha IPAKTHKE,
HEYBEPEHHOCTb U HETOUYHOCTh OTBETOB Ha JIOMIOJHUTEIBHBIE U HABOSIIIHE BOTIPOCHL.

OneHoYHBIE CpPENCTBA sl MHBATUAOB U JIMI C OTPAaHUYCHHBIMU BO3MOXXHOCTSIMH 3/I0POBBSI
BBIOMPAIOTCS C YUETOM UX UHAWBUIYAIBHBIX MICUX0(U3NIECKUX 0COOCHHOCTEH.

— IpH HEOOXOJMMOCTH MHBAJIHMAAM U JIUIAM C OTPaHUYEHHBIMH BO3MOXXHOCTSIMH 370POBBS
MIPEOCTABIISIETCS IOTIOTHUTENILHOE BPEMS ISl TIOATOTOBKM OTBETA Ha dK3aMEHE;

— TIPU TIPOBENICHWH TIPOLICAYpPHl OLIEHUBAHHS PE3YJIbTAaTOB OOYUYEHHUS WHBAIUIOB W JIUI[ C
OTPaHUYECHHBIMH BO3MOXXHOCTSIMH 3JI0OPOBbS TIPEAYCMATPUBACTCS HCIOJIB30BAHNE TEXHHYECKHX
CpeACTB, HEOOXOIMMBIX UM B CBSI3M C UX MHIMBUIYaIbHBIMA 0COOEHHOCTSIMH,

— TpU HEOOXOAMMOCTHU JUIsi OOYUYaIOMIMXCSI C OTPAHUYEHHBIMA BO3MOXKHOCTSIMH 37I0POBBSI U
WHBAJINJIOB MPOIIEypa OIICHUBAHUS PE3YIbTATOB OOYYEHUS IO JUCIHUIIMHE MOXET MPOBOIUTHCS B
HECKOJIBKO JTAroB.

[Iponiemypa omeHWBaHUS pPE3yabTaTOB OOYYCHHsS] HWHBAIUAOB W JIMIl C OTPAaHHMYCHHBIMH
BO3MOJKHOCTSIMH 3JIOPOBBSI TIO JWCIMIUTMHE TPEIyCMaTPUBAET IpenocTaBieHne HHGOpMAIu B
dbopmax, aTanTUPOBaHHBIX K OTPAHHYCHHUSM MX 370POBbS M BOCHIPUATHS WH(OPMAIIHN:

JUJ1s1 TUT] ¢ HApYIISHUSIMHA 3PSHHS:

— B IIe4yaTHOU opme yBeTnYeHHBIM HIpUdTOM,

— B (JOpMeE AIIEKTPOHHOT'O JTOKYMEHTA.

Jlnist U1 ¢ HapyLIEHUSIMU CITyXa!

— B IIeUaTHOU opme,

— B (popMe PIIEKTPOHHOTO JT0OKYMEHTA.

Jlnis U1 ¢ HapyIeHUsIMA OTIOPHO-/IBUTATEIbHOTO anmapara:

— B IIeUaTHOU opme,

— B (JopMeE AIIEKTPOHHOT'O TIOKYMEHTA.

JlaHHBIM DepeYeHb MOXKET ObITh KOHKPETU3UPOBAaH B 33aBUCUMOCTHM OT KOHTHHI'€HTA
00yJaronuxcs.

5. MIEPEYEHb OCHOBHOM U JONOJIHUTEJBbHON YUYEFHON
JIUTEPATYPBI, HEOBXOJINMOM JJIs1 OCBOEHUS JUCIUIIJINHBI

5.1.0cHoBHasl JiUTEpaTypa:

1. Kopones JI.H., Muxos A.. Uudopmatuka. BBeneHre B KOMIbIOTEPHbIE HAYKH: YUEOHUK
IUIsl CTYIEHTOB BY30B. — M.: AGpuc, 2012. - 367 c. (112 3k3. B 6ubnuorexe KyoI'Y).

2. 31o3pkoB, B.M. MaremaTnueckasi JOTHKa U TEOpUs AJTOPUTMOB : ydeOHOe mocobue /
B.M. 3103bK0B ; MuHMCTEpCcTBO 00pa3oBaHus 1 Hayku Poccuiickoit deneparn, Tomckuii
I'ocynapcrBennsiit YauBepcuter Cuctem Ymnpasnenus u Paguosnekrponuku (TYCVYP). -
Tomck : Dnbp Kontent, 2015. - 236 c. - ISBN 978-5-4332-0197-2 ; To xe [D1eKTpOHHBIN
pecypc]. - URL: http://biblioclub.ru/index.php?page=book&id=480935

5.2 JlonotHUTEIBLHAS JIUTEpaTypa:

1. MuxoB A.N., Jlanura O.H. CrnoxxHOCTh anropuTMoB U 3aj1a4 - Kpacnonap: Kybanckwii
rocyaapcTBeHHbI yHuBepcuret, 2013. - 99 c. (30 sk3. B 6ubnuotexe Kyol'Y).

2. beixosa, B.B. KoMOuHaTOpHbBIE aJropuTMBbl: MHOXXECTBA, rpadbl, KOAbI : yueOHOE nocodue /
B.B. beixoa ; MunuctepctBo o0pazoBanust u Hayku Poccuiickoit denepannn, Cubupckuii
®enepanbHbli yHHBEpcUTeT. - KpacHosipek : Cubupckuit dpenepanbHbiil yauBepeurer, 2015. -


http://biblioclub.ru/index.php?page=book&id=480935

152 c. : Tabm., un. - bubmmorp.: c. 120-121. - ISBN 978-5-7638-3155-9 ; To xe
[DnexTponnsiit pecypce]. - URL: http://biblioclub.ru/index.php?page=book&id=435666

I[HSI OCBOCHM AWCHUIIMHBI MHBAJIMAAMU U JIMIAMU C OIrPaHUYCHHBIMU BO3MOKXHOCTAMU
3J0POBbA UMCIOTCA U3JaHUA B 3JICKTPOHHOM BHJIC B 3HeKTpOHHO-6I/I6J'II/IOTe‘-IHBIX CUCTEMAx
1. OBC UznarenbcrBa «Jlanb» http://e.lanbook.com ,

2. OBC «YuuBepcurerckas Oubmuoreka onnain» www.biblioclub.ru,

3. OBC «tOpaiit» http://www.biblio-online.ru ,

4. OBC «ZNANIUM.COM» www.znanium.com,

5. OBC «BOOK.ruy» https://www.book.ru.

6. MeToauyeckue yKkazaHusi JJis1 00y4ar0IIMXCH 10 OCBOEHUIO THCIIUNJIMHBI

[To xypcy npenycMOTpEeHO MPOBEICHHUE JEKIIMOHHBIX 3aHATHI, HA KOTOPBIX 1a€TCSI OCHOBHOM
CI/ICTeMaTI/I?;I/IpOBaHHI)II\/'I Marepuan Iajd IMOJYYCHHSA TCOPCTUUYCCKUX CBeﬂeHHﬁ, JJ1s1  BBITIOJIHCHUA
a00paTOPHBIX pabOT U MOATOTOBKH K IK3aMEHY.

BaxkHeHmuM 3TamoM Kypca SIBJISIETCS CaMOCTOSATEIbHAas padoTa IO JUCIUIUIMHE C
HCIIOJIB30BAHHUEM YKa3aHHBIX JIUTCPATYPHBIX HCTOYHUKOB U METOANYCCKUX yKaSaHI/Iﬁ aBTOpa Kypca.

Bunet u ¢opmer CP, cpoku BbINOIHEHHS, (POPMBI KOHTPOJISI IIPUBEJIEHBI BBILIIE B JaHHOM
JOKYMEHTE.

21.]'151 Jydqmero OCBOCHHA AOUCHUILIMHBI ITPU 3alllUTe JIP CTYACHT HOOJDKCH OTBCTUTHL Ha
HECKOJIFKO BOIIPOCOB M3 JICKIIMOHHOM YacTH Kypca.

B ocBoenun JUCHUIINIMHBI HWHBaJIWJaAMH W JHALOAaMHU C OrpaHUYCHHBIMHU BO3MOXXHOCTAMMU
3I0pOBBSl  OOJIBIIIOE 3HAYEHHE HMMEET HWHAWBHAyalbHast ydeOHas pabora (KOHCYIbTAllMH) —
JOTIOJTHUTEIIFHOE Pa3bsICHEHNE YUEOHOTO MaTepHana.

WupuBuayanbHbIE  KOHCYJNBTAllMM 10  TPEAMETY  SIBISIOTCS  BKHBIM  (DAaKTOpPOM,
CTMOCOOCTBYIOIIMM WHAMBHIYAIN3allMd OOYYEHHUS M YCTAHOBJICHHIO BOCIHHTATEIBHOTO KOHTAKTa
MEXIy TpernojaBareileM ¢ OOy4JaromuMCsi WHBAIMIOM WU JIMIIOM C OTPaHHMYCHHBIMU
BO3MO>KHOCTSIMH 3/I0POBBSI.

7. Ilepeyenb WHGPOPMALMOHHBIX TEXHOJOITHMH, MCHOJb3yeMbIX IPH
OCYHIeCTBJICHUH 00Pa30BATEBHOI0 MPOLEcca MO JUCHUIIMHE (MOAYJII0)

7.1 IlepevyeHb HHPOPMAMOHHBIX TEXHOJIOTHIA.

— IlpoBepka goMalIHKUX 33JaHUIA U KOHCYJIBTUPOBAHHUE MOCPEICTBOM JIEKTPOHHOM MOYTHI.

—Hcnonb30BaHre SIEKTPOHHBIX MPE3CHTALUN MPU MPOBEICHUM JIEKIUH U MPaKTHYECKUX
3aHSITUM.

7.2 IlepeyeHb HEOOXOAMMOT0 MIPOrPAMMHOI0 00ecTiedeHH sl
IIporpammHoe o0ecnieyenune
TpancasaTops! s3bika C+ .

7.3 IlepeyeHb MH(POPMALMOHHBIX CIPABOYHBIX CHCTEM:
1. DnexrponHas oubanoreunas cuctema eLIBRARY.RU (http://www.elibrary.ru)

8. MarepuajibHO-TEeXHUYECKAS 0asa, HeoOXoauMAas Jid b | OCyIeCTBIECHHUS
00pa30BaTeIbHOIO NMpoLecca No TUCIHUIINHE

MaTepI/IaHLHO -TeXHUYECKOe 0OecIeueHue JUCIHHUITIITHNHBI

No Bun pabor
(MOJTyJisl) ¥ OCHAIIEHHOCTh

1. JIeKIIMOHHBIE 3aHATHS JlexnMOHHAsE ayauTOpHs, OCHAIEHHAs IPE3CHTAlMOHHOU



http://biblioclub.ru/index.php?page=book&id=435666
https://www.book.ru/

KOMITBIOTEP/HOYTOYK) |
obecnieuenuem  (I10)

TEXHUKOW  (IIPOEKTOp, 3KpaH,
COOTBCTCTBYIOIIIUM IIporpaMMHbBIM
PowerPoint. ayxa. 129, 131, A305.

JlabopaTopHbIe 3aHATHS

JlabopaTopusi, YKOMIUIEKTOBaHHasi CIEHHAIU3UPOBAHHBIMU
TEXHUYECKUMHU CPEACTBAMH OOy4YeHUS — KOMIIBIOTEPHBIM
KJIACC, C BO3MOXHOCTBIO TOJIKIIIOUEHUsI K ceTu «MHTepHeT»,
IporpaMMOil  SKpaHHOTO  YBEJIMYEHHUS] M  O0OECIICUCHHBIN
JOCTYIIOM B 3JIEKTPOHHYIO HH(POPMAIIHOHHO-00pa30BaTEIbHYIO
cpeny yuuBepcutera. (1abd. 102-106.).

I'pynnossie Aymuropus, (KaOUHET) — KOMIBIOTEPHBIN KI1acc
(MHIMBUTyaIbHbIE)

KOHCYJIbTaI[U!

Texymuii ~ KOHTpOJIb, | AyIUTOpPHUS, MPUCTIOCOOIEHHAs Uil MHUCbMEHHOTO OTBETA IMpPH
MIPOMEXKYTOYHAs IPOMEXYTOUHOM aTTecTaI|y.

aTTecranus

CamocrosTenbHas Kabuner g1t camocToATEnbHOM pabOThl, OCHAIEHHBIN
paboTa, KOHTpPOJbHAs | KOMIBIOTEPHON TEXHUKOW C BO3MOXKHOCTBIO IMOJAKIIOUEHHS K
paboTa cetu «VHTEepHET», NMpPOTpaMMON HKPAHHOTO YBEIUYEHUS U

00eCTIeYeHHbII OCTYIIOM B 3JIEKTPOHHYIO HH(OpPMAIIOHHO-
00pa3oBaTENbHYIO CPely YHUBEPCHTETA.






