MHUHHUCTEPCTBO TPAHCIIOPTA POCCUICKOM ®EJEPALIIN

OEJIEPAJTBHOE 'OCYJAPCTBEHHOE ABTOHOMHOE OBPA30OBATEJIBHOE
YYPEXJIEHUE BBICIHIEI'O OBPA3OBAHMSA

«POCCHUUCKHNHA YHUBEPCUTET TPAHCIIOPTA»
(PYT (MUUT)

/

-

PaGouast mporpaMma JUCIUIIINHEL (MOILYIIS),
KaK KOMIIOHEHT 00pa30BaTeIbHON HPOrPaMMBbI
BBICIIIEr0 0OPa30BaHMU - IIPOrpaMMbl OakagaBpuara
0 HaNpPaBJICHHIO IOATOTOBKI
10.03.01 MudopmannoHHas 6€30MacHOCTb,
YTBEPKIEHHOM nepBbIM npopexkropoM PYT (MUNT)
Tumonunsim B.C.

\

J

PABOYASI MPOIPAMMA JUCLMITJIMHBI (MOIY.JI5D)

CTpyKTYpBI M AJITOPUTMBI 00PA0OTKH JAHHBIX

HaHpaBJIeHI/Ie IIOATOTOBKH.:

HamnpapnerHocts (mpoduiib):

®opma oOyueHus:

10.03.01 Nudopmarmonnas 6e30macHOCTb

be3omnacHocTh KOMIIBIOTCPHBIX CUCTCM

OyHag

( PaGoyast mporpamma JUCHIUIIIMHBI (MOJYJIs) B BUJIE h
AJIEKTPOHHOTO JOKYMEHTA BBITPYKEHA U3 €MHOM
KOPHOPaTUBHOM HH(OPMAIIIOHHON CUCTEMBI YIPABICHUS
YHUBEPCUTETOM M COOTBETCTBYET OPUTHHAITY
G J

ITpocrast aaeKTpoHHas NOANHCH, BblganHas PYT (MUUT)
ID moamucu: 4196

[Moxmucan: 3aBenyromuii kadenpoii XKenenkos bopuc
Brnagumuposuu

Jata: 19.04.2024




1. O6mue cBeaeHus O JUCHUIUIMHE (MOTYJIE).

Henpto mucuumuinabl «CTPYKTYpbl U aITOPUTMBI  OOpaOOTKU JTAHHBIX)
SBJIICTCSI HM3YYCHHE MPUMEHSICMBIX B MPOTpaMMHUPOBAaHUU (M HWH(POPMATUKE)
CTPYKTypa MaHHBIX, UX CHEIU(UKAIMU W peajn3aldd, aJrOPUTMOB 00pabOTKH
JAHHBIX U aHAJIN3 ATUX aJTOPUTMOB, B3aUMOCBSI3b aJITOPUTMOB B CTPYKTYP.

B pesynbrate uzydenuss AMcuMIUIuHbl «CTPYKTYPBI U aJITOPUTMbI 00pabOTKH
JAHHBIX» CTYJEHT JAOJKEH:

- WUMETh NpEeJICTaBlieHHEe 00 OCHOBHBIX TEHJCHLMSX B CO3JaHUH CTPYKTYP
JTAHHBIX;

- METO/IaX ONTHUMAJILHOTO MCIOJb30BaHUS IMAMITH U BPEMEHU JJIsi 00paboTKH
CTPYKTYP IaHHBIX U YIPABJICHHS MpoIieccaMyu 00paOOTKHU TaHHBIX;

- 3HaThb W HCIIOJIB30BaTh Pa3IMYHbIC (IMHAMHYCCKHUE W CTATHUCTHYECKHC )
CTPYKTYpPBI JJaHHBIX B COOTBETCTBUU C 3alIPOCAMH AJITOPUTMOB;

- CcOo3/7aBaTh CIIMCKOBBIE U JPEBOOOpa3HbIE CTPYKTYPhl UM  YIPABISTH
OpraHu3aluei 3TUX CTPYKTYp (M3MEHEHUE CIIMCKOB M JIEPEBBEB IMOCPEICTBOM
BKJIFOUECHUS UCKITIOUEHUSI, 3aMEHBI DJIEMEHTOB CTPYKTYP);

- 3HaTh, UCTOJB30BaTh ONTHMAJIBHBIC METOIbI TIOMCKA U COPTUPOBKHU JTaHHBIX;
UMETh ONBIT Pa0OTHI C AITOPUTMHYECKUMH SI3BIKAMH TPOTPAMMHPOBAHUS, B TOM
YHCIIe ¢ 00BEKTaAMHU;

- WMETh OIBIT TPEACTABICHHEC O HEKOTOPHIX MaTeMaTHYCCKUX METO/Iax
aHaJIM3a aIrOPUTMOB;

- KJIacCU(PUKAUUA aJTOPUTMUYECKUX 3a7a4 IO CIOXKHOCTH, CBOJUMOCTH
QITOPUTMUYECKUX 3a7a4 K M3BECTHBIM 3ajJlauaM  OIpEJEeJIeHHOro  Kiacca
CJIOKHOCTH.

JlucrunvHa NpeaHa3HauyeHa IS TOMYYEHUS 3HAHHWK, HEOOXOMMMBIX IS
pelieHHs CIASAYIMHUX MPodheCCHOHANBHBIX 3adad (B COOTBETCTBUU C BHJIAMHU
JEeSITEILHOCTH):

[IpoekTHO-TeXHOIOTHYECKAs IS TEIIbHOCTB:

- OompenenieHuE Ieled MPOCKTHUPOBaHUS, KpuTepueB 3PGHEKTUBHOCTH,
OTpaHUYECHUN;

- CHCTEMHBIH aHaMM3 OOBEKTa MPOCKTUPOBAHHS, MPEIMETHON 001acCTH, WX
B3aMMOCBSI3EH.

OpraHu3aimoOHHO-yIIPaBICHUYECKAs ACSITCIBHOCTD:

- OpraHM3aIMOHHO-TIPABOBOC 00ECIICUCHHUE ACITCIBHOCTH IO TIOJYYCHHUIO,
HAKOIUJICHUIO0, 00paboTKe, aHaIM3y, HWCIOJB30BAaHUIO HWH(OpMAIMKM U 3allIuTe
00BeKTOB HH(pOpMaTU3AKH, UHPOPMAITMOHHBIX TEXHOJIOTUH U PECYPCOB;

- Pa3zpabotka 00OOIIEHHBIX BAapUAHTOB PEIICHUS MPOOJIEMBI, aHATU3 ITUX
BApUAHTOB, TPOTHO3UPOBAHHME TMIOCIEACTBUIM, HAXOXKICHUE KOMIIPOMHUCCHBIX



PELICHH B YCIOBUSAX MHOTOKPUTEPUAIBHOCTH U HEOIIPEAECIIEHHOCTH.

- Opranuzauus paboOThl MajblX TIPYII M KOJUIEKTMBOB HCIOJHUTEIEH,
Cc()OPMUPOBAHHBIX JJIs1 PELLICHUSI KOHKPETHBIX PO(ECCHOHATIBHBIX 3a7au.

OKCIEPUMEHTAIBHO-TEXHUYECKAs AESITEIBHOCTB:

- COop M aHanM3 WUCXOAHBIX JAHHBIX IS TPOCKTHPOBAHUS CTPYKTYp U
AJITOPUTMOB.

- ®opmupoBaHue TpeOOBaHUA K HWH(POpPMATU3ALMK U ABTOMAaTU3ALUU
IPUKJIAJHBIX POLECCOB, (hopMalIn3alUs NPEAMETHON 00IaCTH MTPOEKTA.

OKCIuTyaTallnOHHAs ACSATENbHOCTD:

- YCTaHOBKA, HACTPOIKa, 3KCIUTyaTallus U MoJepkKaHue B padOTOCIIOCOOHOM
COCTOSIHUM KOMIIOHEHTOB CUCTEMBI C YIETOM yCTaHOBJIEHHBIX TpeOOBaHUIA;

- y4acTH€ B TEXHHYECKOM M padodyeM MpPOEKTUPOBAHUU KOMIIOHEHTOB
MH()OPMAIMOHHBIX CUCTEM B COOTBETCTBHUH CO crelU(PHUKON Mpouis HOATOTOBKH.

2. [Inanupyemsble pe3ysbTaThl 00y4eHHUs 10 AUCIUIUIMHE (MOAYJIIO).

[lepeyenr GopMHUpyeMBIX pe3yJbTaTOB OCBOCHHUSI  0Opa3oBaTEILHOM
porpamMmbl (KOMIIETEHIIU) B pe3ysibTaTe 00yUeHHUS 10 AUCIUIUIUHE (MOIYIIIO):

OIIK-3 - Crioco0eH HCIIOJIB30BaTh HEOOXOIAMMBIE MAaTEMATHYECKHUE METObI
JUTSL pelieHus 3a/1a4 Ipo(ecCUOHaIbHOM NeITeTbHOCTH;

OIIK-7 - CnocobeH UCTOab30BaTh S3BIKU MPOrPAMMHUPOBAHUS U TEXHOJIOTUU
pa3pabOTKu MPOTPAMMHBIX CpPEJICTB I pelieHus 3a7ad IpodeccruoHaIbHOM
NEATETLHOCTH .

OOyduenue 1o AWcUUIUIMHE (MOIYJIO) MPEAIojaraeT, 4Yro IO €ro
pe3ynbTatam o0ydaromuiics OyaeT:

3HaTh:

-OCHOBHBIE CTPYKTYphl JaHHBIX: JIMHEWHbIE, HWEpPapXUUYECKUE, CETEBBIC,
PEJISIIIMOHHBIE U METOJIBI KX 00pabOTKH;

-0a30BbIC THUIBI COPTHPOBKH, AQJITOPUTMBI CKAaTUSI ©  KOJWPOBAHHS
uH(popmanuu;

-PUEMBI pa3MENICHUsI CTPYKTYp MaHHBIX B TPOCTPAHCTBE OIEPATUBHOM
TIaMSTH.

Ymerb:

-BBIOMpaTh TUIBI M CTPYKTYPHl JAaHHBIX B COOTBETCTBUU C TPEOOBAHHSIMU
KOHKPETHOM 3a7a4Hu;

-CTPOUTH MPOTPAMMHBIE MOJIETTH BCeX 0a30BBIX CTPYKTYpP JIaHHBIX, BKIIFOYAs
JIMHEMHBIE CIHUCKU TPHU IOCIEIOBATEILHOM U CBA3HOM PACHPEACICHUM MaMSITH,



OMHApHBIE IEPEBbS U CETEBBIE CTPYKTYPHI;
-3KOHOMHO HUCII0JIb30BAaTh PECYPCHI ONEPATUBHOMN MaMATH.

Baanersn:

-HaBbIKAMU TPUMEHEHUs1 OBICTPOTrO TMOMCKa, B TOM YHCJE I[IOMCKA IO
JVUHEMHBIM CTPYKTypaM METOJOM IIOJIOBUHHOTO JICJIEHWA W MOHWCKAa II0
MEPAPXUUYECKUM CTPYKTypaM ¢ Ucnosib3oBaHueM ABJI-nepeBbeB U KpacHO-UYE€pPHBIX
JIEPEBLEB,

-HaBBIKAMH TPOTPAMMHUPOBAHUS TUHAMUYECKUX MAaCCUBOB;

-HaBBIKaMU pabOThI ¢ HauboJiee pPacIpOCTPAHEHHBIMU YACTHBIMHU CIIy4asiMU
JIMHEWHBIX CIIUCKOB: CTEKOM, OUEPEABIO U IEKOM.

3. O6beM AUCIUTIIUHBI (MOIYJIs).
3.1. O0mas TpyA0€MKOCTb JUCHUIUIUHBI (MOIYJIA).

OO6miast TpyAOEMKOCTh JUCHMUIUIMHBI (MOayJis) cocTtaBisier 4 3.e. (144
akaJeMHYEeCKHX Jaca(oB).

3.2. O0bem pguciUIUIMHBL (MOAYJHs) B (oOpMe KOHTAKTHOM pabOThI
oOyyaroluxcs € MeJarorn4eckuMu  paboTHHUKaMu M (WIKM)  JIMLAMH,
IPUBJIEKAEMBIMH K peain3aluy 00pa3oBaTeNIbHON NporpaMMbl Ha UHBIX YCIOBHSIX,
IIPU NPOBEJCHUHN YUE€OHBIX 3aHATHI:

KomnuectBo yacos

Tun yaeOHBIX 3aHITHI
Bcero | Cemectp Ned

KonrtaktHas paboTa mpu npoBeIeHIH yUeOHBIX 3aHATHH (BCETO): 64 64
B ToMm uncne:

3aHATHS JEKIIHOHHOTO THIIA 32 32
3aHATHS CEMUHAPCKOTO TUIA 32 32

3.3. O0beM AUCHUIUIMHBI (MOIYJis) B (opMe CaMOCTOSTEIbHON paboThI
oOydJarommxcs, a Takke B (QopMe KOHTAKTHOM paboOThl O0OyYaromuxcsi ¢
neJaroru4eckuMy paboTHUKaMH U (WJIH) JIUIAMU, TIPUBJICKAEMBIMHU K pealn3aliu
oOpa3oBaTeIbHOM  MpPOTpaMMBI  HA  HMHBIX  YCJIOBHSX, TIPH  TPOBEIACHUHU
IPOMEKYTOUHOM aTTecTauu cocTaBiseT 80 akageMHUuecKux Jaca (oB).

3.4. Ilpu 00ydeHUH 10 UHAUBUIYAILHOMY YU4eOHOMY IIJIaHy, B TOM YHCJIE TIPH
YCKOPEHHOM OO0y4YeHHH, 00BhEM JMCIHIUIMHBI (MOIYJISI) MOXKET OBITh peaau30BaH
MOJIHOCTHIO B (DOPME CaMOCTOSITENIbHON pabOThl 00yJaronuxcs, a Takke B Gopme
KOHTaKTHOW pabOThl OOyYaromuxcsi C TMeAarornuecKuMu pabOTHUKAMH M (WJIN)
JUIAMH, TIPUBJICKAEMBIMH K peai3aiii 00pa3oBaTEIbHOM MPOTPaMMbl Ha MHBIX
YCIIOBHSIX, TIPH MPOBEICHUN TIPOMEKYTOUYHOM aTTECTAIIHNH.



4. ConepxaHue JUCHUTUIAHBI (MOIYJIsA).

4.1. 3aHsaTus JIEKIIUOHHOTO THUIIA.

/o

Temaruka JIEKIIMOHHBIX 3aHSATUH / KPaTKOE COJIEpKaHUE

OCHOBHBIE ITIOHATHSA U OIPCACIICHUA
PaccmaTpuBaeMblie BOIPOCHI:

- BBonnas nekuus. Llenu u 3agaun Kypca.

- XapakTepHucTUKa pa3enoB Kypca. AITOpUTMEL.

- Gopmanu3zalys NOHATHUS aIrOPUTMA.

- Mammuna Trropunra (MT).Hopmansnsie MT.

- Jluarpammel TeropuHra: guarpaMmel aneMeHTapabix MT, npaBuia KOMIIO3ULUY AUAarpaMM, IPUMEpPEI
Jquarpamm, nocrpoenue tabiauusl MT mo quarpamme.
- Mogenuposanue MT. Yuusepcansnas MT.

- [Toctpoenue ynusepcanpHoit MT.

- [IpoGmembl ocTaHOBA M CAMONPUMEHNMOCTH.

Hopmansnsie anroputmel MapkoBa
PaccMarpuBaeMble BOIIPOCHL:

- HopmainbHsele anropurmel Mapkosa.

- [IpuMeps! Ipyrux anropuTMHUYECKUX CHCTEM.
- Tesuc Trropunra-Hepua

- CraHJapThl U poJb CTaHAAPTU3ALUY.

- IlepBas mporpamma Ha Cu.

CrpykTrypa nporpaMmmHoro ¢aiina

PaccmarpuBaeMbie BOTIPOCHL:

- CucreMHble OMOIMOTEKH U UX HCIIOJIb30BaHMUE.

- Onmmcanne Cu-MalIMHbL: TPOIECCcOop, KIACCHl MaMsATH (PETHCTPOBBIE, aBTOMATHUECKHE U CTATHYECKHE
MIepEeMEHHBIE).

- Tunsl JaHHBIX a3b1ka CH: 1eJIbIe, JIOTHYECKHE, CUMBOJILHBIE, C IUIABAOIIEH TOYKOM.
- [IpeacraBiienre B MaMsATH IEPEMEHHBIX 1IEJIOYNCICHHBIX THIIOB.

- [lepeMenHbIe: KJIaCC MaMATH, 00JIACTh JCHCTBUS.

- Mannmanmsanus nepeMeHHBIX.

- ApudMeTHIecKre U JTOTUIECKHUE BBIPaKEHHUS.

- JleHHBOE BBIYHCIICHUE JIOTHUSCKUX BBIPAKCHHI.

- Onepanuy IpUCBanBaHUs.

-T oukwu cirlefoBaHuUs.

- ®opMaTHBIi BBOJA-BBIBO/.

HpI/IBeI[eHI/Ie THUIIOB IIPH BBIYUCIICHUN BLIpa)KeHPII’I (HBHOG u HeHBHoe)
PaccmarpuBaemble BOIIPOCHL:

- OnepaTopsl: BEIpaKEHHE-0TIEePaToOp, COCTaBHBIN ONEpaTOp, YCIOBHBINA ONIEPaTop, OMepaTop BEIOOpa, ITUKIIEI,
oreparop nepexosa.

- [IpuMeps! HCMOIB30BaHUS OTIEPATOPOB YNPABIECHHS TOTOKOM.

- CHMBOJIbHBIN TUII M 00pa0OTKa CUMBOJILHBIX JIAaHHBIX.

- Maccussl.

- Mannmanuzanus maccnBoB. Ctpoku. O6paboTKa CTPOK.

- Omeparus sizeof.

- Ykazarenu.

- AnpecHast apupMeTHKa.




TemaTuka JIEKIMOHHBIX 3aHATUN / KpaTKOE COJIEpKaHHE

MaccuBsl 1 yKa3aTeinu
PaccmaTpuBaemble BOIIPOCHI:

- [IpeoOpazoBanus THNA yKa3aTenei.

- Oynknuu.

- Onpenenenre u 00bsBICHHE QYHKIIHH.
- Opranusanysi aBTOMaTH4eCKON MaMsTH.
- [lepenaua napaMeTpoB.

- Bosspat u3 ¢pyHKIIHN.

- Pexypcusi.

- XBOCTOBAs pEKypCHsL.

- BcrpanBanue yHKITIiA.

- Yka3zarenu Ha QpyHKIHIO.

[To6uToBas o6paboTka naHHBIX. CTPYKTYPBI
PaccmarpuBaeMble BOIIPOCHL:

- YKa3aTesu Ha CTPYKTYpBI.

- CocTaBHbIE HHHIMAIA3ATOPBI CTPYKTYP.

- O0betMHEHNA. AHOHUMHBIE OOBETMHEHHS U CTPYKTYPBHI.
- buroBsle nos.

- [lepeuncnenus.

Cxema KOMIIWJIIOWHA IIPOrpaMM Ha SA3BIKC Cu
PaccMarpuBaeMble BOIIPOCHL:

- IIpenpoueccop.

- JIupeKTUBBI Npenpoueccopa.

- JII/IHaMI/I‘IeCKOC BBIACJICHUC U OCBO60)I(JICHI/IG IaMsTH.

- lnHaMudecKoe BEIICIICHHE H OCBOOOXKICHNE TaMATH (OKOHYAHUE).
- VLA-MaccuBHI 1 UX BBIJICIICHUE B THHAMUYECKON MaMSITH.

- MaccuB nepeMeHHOro pa3mMepa B COCTaBE CTPYKTYPHI.

- Otnazaka nporpamm.

I/IHCprMCHTH ITOMCKa OIIHOO0K C ﬂHHaMquCKOﬁ HaMATBIO
PaccmarpuBaembie BOIPOCHL:

- [IpencraBiieHue NaHHBIX C IUIABAIOILEH TOUKOM.

- Crannmapt IEEE 754.

- Beluucnenue cyMM U IpOU3BEIEHUN IaHHBIX C IIABAIOLIEH TOYKOM.
- [ToTepst TOUHOCTH IIPH CIIOKEHUH U BHIYUTAHHH.

- Be16op mpaBMIIbHOM MOCIIEI0BATEIILHOCTH BHIYNCIICHAH.

- OnuuMy KOMIUWISITOpA gCC ISl BBIYMCIEHUH C MJIaBAIOLIEH TOUKOM.

ITorsATHE O CIOKHOCTH AJITOPUTMOB

PaccmarpuBaembie BOIPOCHL:

- [Tonck moacTpoKH Mo oopasiry.

- [Ipocreimuii anropurM.

- Anroputm Kuyta — Moppuca — IIparra (KMIT).

- [Ipeduxc-dpyHKIMS U ee BBIYHCICHNUE.

- CII0)XKHOCTH BBIYHCIIEHHS peduKc-(pyHKINK 1 anroputmMa KMIT.
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Opranuzanys TUna JaHHBIX «CTEK» Ha JUHAMHYECKOW MaMsITH
PaccmarpuBaeMbie BOIPOCHI:

- Peanm3anus creka Kak OMOJIMOTEKH.

- Mcnonp3oBaHne cTeka Ajis MOCTPOEHUS 0OpaTHOM MOIBCKON 3aIHCH.

- Ouepenp.CriucKy.




/o

TemaTuka JIEKIMOHHBIX 3aHATUN / KpaTKOE COJIEpKaHHE

- I[O68.BJICHI/IG HOBOTI'O DJICMCHTA B Ha4aJI0O U B KOHECI] CITUCKaA.

- [louck sneMeHTa B CIIUCKE.

- Y janeHue 3aJaHHOTO 3JIEMEHTA U3 CIIUCKA: YCpe3 BO3BpAT yKa3aTeyd Ha HOBBIM CITUCOK, 4Y€pe3 nepeaavy
JIBOMHOTO YKa3ateid.

- AJ'IFOpI/ITM TONOJOTHYECKOM COPTUPOBKU BI/IpTa.

11

[Ipocreiimume aaropuTMbl COPTUPOBKH (BEIOOPOM, BCTaBKaMU, 0OMEHAMH )
PaccMaTpuBaembie BOIPOCH:

- OmeHKa CJI0KHOCTH alNTOPATMOB COPTHPOBKH.

- BricTpas copTupoBka.

12

ITpomroe» qBOUYHOE AEPEBO U €0 00XO0.

PaCCManI/IBaeMLIe BOIPOCHI:

- ,HBOI/I‘-IHI)IG JACPEBbA MOUCKA U onl€paliun HaJl HUMU (HOI/ICK 2JICMCHTa, MHUHHMAJIbHBIM U MaKCHUMaJlbHBIN
3JICMCHTHI, cneay}omnﬁ DJICMCHT, BCTaBKa U YJIaJICHUC BHGMGHTa).

13

HepeBbs @uboHaYUN

PaccmaTpuBaemble BOTIPOCH:

- OneHka BBICOTHI fepeBa Pudonauym.

-ABJI-nepeBbs. bazoBeie onepanuu Hax ABJI-nepeBpsamu.
- banancuposka ABJI-nepesa.

- BeraBka u ynanenue snemenra B/uz ABJI-nepesa.

- Onenka BoicoThl ABJI-nepeBa no nepeBy ®@uboHayuu.
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KpaCHo-qepHLIe JACPEBLA, UX BBICOTA U BCTABKA B KPACHO-YCPHOC ACPCBO
PaccMarpuBaeMble BOIIPOCHL:

- CaMomnepecTpanBaronIrecs AepeBbs (splay trees).

- Oneparus splay (mepectpanBaHue).

- Peanusanns cioBapHBIX onepanuii yepes onepanmio splay.

- Peanu3zanns oneparuu splay.

- CJIO)HOCTB CIIOBApHBIX omiepanuid B splay-nepeBpsx.

- O606meHne cOaTaHCHPOBAHHBIX AEPEBBEB [TOUCKA: PAHTOBBIE IEPEBbS, TIOHATHE PAHTa U PAaHTOBOM
pa3HUIIBL.

- Panrossie mpasuna gy ABJI-nepeBbeB U KpacHO-UE€PHBIX I€PEBBEB.

15

CrpykTypa naHHBIX «1BOMYHas Ky4da» (binary heap) u coptupoBka heapsort

(mupamMuIanbHas COPTHPOBKA)

PaccmarpuBaeMblie BOpOCHI:

- CII0’)KHOCTBh MUPAMUAAIIBHON COPTUPOBKH.

- Xenr-ta0iumel. XemrmpoBaHue.

- XemupoBaHUe HEMOYKaMH.

- XemmpoBaHUe ¢ OTKPBITOM apecanyei.

- CII0’)KHOCTB CJIOBApHBIX OMEPAIUH I XeII-TabIHII.

- Meropl mocTpoeHust Xet-QyHKIHIA: IeIeHHe C OCTaTKOM, YMHO)KEHHE.

16

Mertoanl MMOCTPOCHUA Xem-(bYHKHHﬁI HHHCﬁHaﬂ/KBaﬂpaTHqHaH IIOCICI0BATCIIbHOCTD Hp06,

JIBOMTHOE XEIIUPOBAHUE
PaccmarpuBaeMbie BOIPOCHI:

- Hudposoii mowuck.

- 3aavya mUQpPOBOTo MOUCKA.

- JepeBbs udpoBOTro moucka.

- BcraBka B epeBo mud)poBOro MoucKa.

4.2. 3aHATHS CEMUHAPCKOTO THUIIA.




JlabopaTopHbie pabOThI

HaumenoBanne 1abopaTopHbBIX paboT / KpaTKoe CoaepKaHue

PexypcuBHbIe (hyHKIIHHT
B pesynbTate BHIOIHEHHS 1a00PATOPHOM pabOThl CTYEHT MOMYYUT MPAKTHYECKUE HABBIKU B 3aITUCH
ITOPUTMOB C MCIIOJIb30BAHUEM allliapaTa peKypCUBHBIX (QYHKIHH.

Mamuna Teropunra
B pesynprarte BRIIOITHEHUS Ta00paTOPHOI pabOTHI CTYCHT MOIYYIHUT MPAKTHUECKHE HABBIKH B 3aITUCH
AJITOPUTMOB C UCIIOJB30BAHUEM MAaIlIlNH TL}OpI/IHFa.

Komnosunus mamus TeropuHra
B pesynprarte BRIIOTHEHUS Ta00paTOPHOI pabOTHI CTYIECHT MOMYYIHT NPAaKTUIECKHE HABBIKU B 3aITUCH
AJITOPUTMOB C UCIIOJIb30BAHUEM KOMIIO3UIIMU MAallliH TI)IOpI/IHFa.

Hopmanbsnbie anropurmbel MapkoBa
B pesynbTaTe BBINONHEHUS 1a00paTOPHOM pabOThI CTYJEHT HOXYYUT NPaKTHUECKUE HABBIKY B 3aIIUCH
aJITOPUTMOB C UCIIOJNB30BaHUEM HOPMABHBIX alrOpuTMOB Mapkosa.

Pa3pabotka nporpamm st Mammnst [Tocra
B pe3ynprarte BRIIOTHEHUS Ta00paTOPHOI pabOTHI CTYIEHT U3YYUT MPOrpaMMy HMHTATOp MamuHH [locTa.
Bpra6OTaTL HAaBBIK COCTABJICHUA AJITOPUTMOB JJI1 MalllMHbI Ilocra.

Pa3zpaboTka nporpamm st Mamuasl Teropunra
B pesynbraTe BhINONHEHUS 1a00paTOPHOM pabOThI CTYJEHT U3YUHUT IPOTPaMMy UMUTATOP MallIMHbI
Trlopunra. BeipaboTaTh HaBBIK COCTABICHUS aAITOPUTMOB UL MalIuHbl ThIOpUHTa.

Pa3zpaboTka nporpamm 1t anropuTMoB MapkoBa
B pesynbTaTe BRIIOTHEHHS 1a00paTOPHOH pabOTHI CTYJEHT H3YYUT NPOrpaMMy UMHUTATOp ajJrOPHUTMOB
Mapxkosa. BeipaboTaTh HaBBIK COCTaBICHNUS aIrOpUTMOB MapkoBa.

Pa3paboTka nmporpamm ¢ UCIIOIB30BaHUEM PEKYPCHUBHBIX (PYHKIIUH
B PE3YyIbTATC BBIIIOJTHCHUA na60paT0pH0f/'I pa6OTLI CTYACHT NOJYYUT NPAKTUYICCKHUC HABBIKU B 3aIIUCH
AJITOPUTMOB.

Pa3pa60TI<a nporpamm € UCIIOJIb30BAHUCM aJITOPUTMOB nepe60pa
B pesynprarte BRIIOIHEHUS 1a60paTOPHOI pabOTHI CTYIEHT OCBOUT MIPAKTUYECKHUE IIPUEMBI B CITOCO0aX
ajropuTtMma mnepedopa.

10

Pa3paboTtka nporpamMm ¢ UCHOJIB30BaHUEM AITOPUTMOB COPTUPOBKH
B pesynbTaTe BIIOIHEHHS JTAOOPATOPHOH pabOTHI CTYJEHT OCBOMT IPAKTHYECKHE NTPHUEMBI B CIIOCO0aX
ITOPUTMA COPTHPOBKH.

11

CocraBieHne aJIropuTMa peiCHus 1151 CUCTCMbIL JIMHENHBIX ypaBHeHI/Iﬁ Ha

AJITOPUTMHUYCCKOM A3BIKC
B pe3synpTare BRIIOTHEHUS 1a60paTOPHOI paboThI CTYIEHT OCBOUT IIPAKTUYECKHUE IIPUEMBI B CIIOCOOAX
[IOCTPOCHHUS aJITOPUTMA PEIIEHUS CUCTEM JIMHEHHBIX YPAaBHEHUM Ha SI3bIKE BBICOKOTO YPOBHSI.

12

CocraBieHue alnroputMa norucka KpoT4yanmiero myTH
B PE3YIbTATC BBINIOJHCHUSA na60paT0pH0171 pa6OTI)I CTYACHT OCBOMT IPAKTUYCCKUC ITPHUEMbI U3YUCHUS
AJITOPUTMOB ITOMCKA KpaT‘IaﬁHIPIX HyTeﬁ Ha rpa(bax 1 COCTABJICHUEC AJITOPUTMaA Ha A3BIKE BBICOKOI'O YPOBHA.

13

CopTHUpoOBKa KOJIIEKIUU

B pesynprarte BRIIOITHEHHUS 1a60paTOPHOI pabOTHI CTYICHT OCBOUT MIPAKTUYECKHUE IPUEMBI H3YICHUS 1
peanu3ayy METOJ0B COPTUPOBKHU. DKCIEPUMEHTAILHOE UcciieoBaHuE (D (HEKTUBHOCTH METOIOB
COPTHUPOBKH.

14

JInHelHbIe KOMIEKIIMH JaHHBIX
B pesynbTaTe BIOIHEHHS 1TA0OPATOPHOH pabOTHI CTYJEHT OCBOMT NPAKTHYECKHE NPUEMBI PeaIu3alui
MO3ULIUOHHBIX, TMHENHBIX Koynekui Ha npuMepe AT/] "Cnucok". OcBoeHne METOIUKY TECTUPOBAHUS




/o

HaunmeHnoBanue 1ab0paTopHBIX paboT / KpaTKoe CoziepKaHue

TPYXOEMKOCTH PEATU3aINHU KOJIIEKIIUH.

15

KOJ'IJ'IGKHI/IH JaHHBIX - ABONMYHOEC ACPECBO IMOUCKA

B pesynbTate BhIIOIHEHHS 1a00PAaTOPHON pabOThl CTYJEHT OCBOUT NPAKTUYECKUE TEXHOJIOTHH peali3aluu
aCCOIMATUBHBIX HENHUHEIHbIX Koyuekuuii Ha npumepe AT/l "JIBouuHoe aepeBo noucka". OcBoeHue

METOJUKH NPOTPaMMHUPOBAHMS PEKYPCUBHBIX U HTEPATHBHBIX AJITOPUTMOB 331aH.

16

Komnnexuns qaHHBIX - cOalaHCHPOBaHHOE IEPEBO MOUCKA

B pe3ynbpTaTe BBIIOIHEHHS 1a00PAaTOPHOU pabOTHI CTYCHT U3YYUT U POBENET HCCICOBAHIE METOIOB
OamaHCHPOBKH JBOMYHBIX JIepeBbeB Noucka Ha npumepe AT/l "COamaHcupoBaHHOE TBOMYHOE IEPEBO
noucka". OCBOeHHE METOIMKH MOTM(UKAIIMN KOJIEKIUH C IIOMOILBIO MEXaHU3Ma HACJIeI0BaHMsI KJIACCOB. C

HCIIOJIb30BAaHUECM allrapara peKypCuB.

4.3. CamocrosiTenbHas paboTa 00y4arOIuXCs.

n/o

Bun camocTositenbHOM paboThI

Pabora ¢ 1eKIIMOHHBIM MaTepHUaIOM

[ToaroroBka k 1a60pPaTOpHBIM paboTam

IToaroroBka k HpOMe)KYTO‘IHOﬁ aTTcCTallu.

W N

IToaroroBka k TCKYLIEMY KOHTPOJIIO.

5. IlepeueHp wu3MaHMN, KOTOPBIE PEKOMEHIYETCS

OCBOCHUHU JUCHUILUIMHBI (MOIYJIA).

HUCIIOJIBb30BaTh IIpH

li\/@n bubnuorpaduueckoe onucanue Mecro nocryna

1 CTpyKTYpBI ¥ aITOPUTMBI 00Pa0OTKH JaHHBIX: MeTO. yKa3. k | URL: 04-35586.pdf
nab. pal. nns crya. cnen. [Iporpammuoe obecnieuenue / I A. (miit.ru),Teker :
[Hetikuna; MUUT. Kad. Marematuueckoe obecriedeHme HETOCPE/ICTBEHHBIH.
ABTOMATU3MPOBAHHBIX CUCTEM yrpasiienus. - M.: MUUAT, Ionounsri mugp 681.3-
2008. - 34 C. II139. (naTta obpamieHus

03.03.2024)

2 ['onpockuid, SIkoB MuxaiinoBud. CTpyKTypsl U alTOpPUTMBI URL: 03-42034.pdf
00pabOTKH JaHHBIX : MeToI. yKas3. K J1a6. pab. 1o JHcCII. (miit.ru) Teker :
"CTpyKTYypHI U alTOPUTMBI 00pabOTKU JaHHBIX" AJIS CTYA., HETOCPE/ICTBEHHBIH.
06y4. 110 Harp. "MH(OpPMATHKA U BEIMUCIHTENbHAs TexHUKa" / | 1OTOHEI ump 004
S. M. T'onnosekwuii ; MUNT. Kad. "BorunciaurensHble 536’%3(32%2;)61361%1{%
cucreMsl 1 cetn". - M. : MUUT, 2012. - 36 c. A

3 Crnucky B MOJIEISIX PENSIITUOHHBIX 0a3 JaHHBIX: METOJI. YKa3. K URL.: 04-35586.pdf

KypCOBOMY MpPOEKTY 1o Auci. CTpyKTYpbl U alTOPUTMBI
00paboTKK AaHHBIX VI CTY1., 00y4. 1o Hanp. MHpopmaTika u
BbIY. TEXHUKA, Tpoduis [Iporpammuoe obecriedeHne BhIY.
TEXHUKHU ¥ aBTOMaTU3UPOBAHHBIX CUCTEM , IIO HAIP.
[Tporpammuas unxxenepus / I'.A. Hleiikuna; MUNT. Kad.

(miit.ru),Tekcr :
HEIOCPEICTBEHHBI.
[onounsrit mmdp 681.3-
1139. (maTa obparieHus
03.03.2024)




MaremaTrueckoe o0ecrieyeHre aBTOMaTH3UPOBAHHBIX CHCTEM
ynpasnenus. - M.: MUUT, 2011. - 26 c.

4 Meroastl 06pabotku cTpykTyp B cpene DELPHI: meton. ykas. k | URL: 04-35737.pdf

7a6. pad. s cryn. nadopmarmonHsix crer. UYWTa / B.IL (miit.ru).(nata

Comnosse, H.H. ITyuko; MUUT. Kad. MaremaTrueckoe obpamenus 01.03.2024)

o0ecrieyeHre aBTOMATH3UPOBAHHBIX CHCTEM YIPaBJICHUs. - M.: Texer :

MUUT, 2008. - 36 C. HerocpencTBeHHbIi 004
C60

5 Tonmosckwid, SIkoB Muxaiinosuy basel naHHbIX : Metoa. yka3. | URL: 04-35430.pdf

K 1a0. pa0. 114 cTy . crel. "BbIu. MAIIMHEL, KOMIUIEKCEL (miit.ru). (zata

cucremsl u cetu" / SI.M. I'onnosekuii ; MUUT. Kad. obpamenus 01.03.2024)

"BprunrciuTeIbHbIE CUCTEMBI U CETH . Texcr:
HETNOCPEICTBEHHBIH.
681.3 I'-60

6. IlepeueHb COBpPEMEHHBIX MNPO(PECCHOHANbHBIX 0a3 JaHHBIX U
UH(POPMAILIMOHHBIX CIIPABOYHBIX CHUCTEM, KOTOpPBIE MOTYT HCIOJIb30BaThCS IPH
OCBOEHUU JTUCUUIUIMHBI (MOZYJIS).

Hayuno-texauueckas oubnuorexka PYT(MUWUUT) http://library. miit.ru/
OdunmaneHeiii cailT no noazepxke pemennii Cisco https://www.cisco.com/
®opyM CHeUaNUCTOB 110 NH(OPMALIMOHHBIM TeXHOJIorusAM http://citforum.ru/
WNHTepHeT-yHUBEpCUTET MH(DPOPMAIMOHHBIX TEXHOIOTUH http://www.intuit.ru/
Temarnueckuii dopym o UH(POPMAITMOHHBIM TEXHOJIOTHSIM

http://habrahabr.ru/.

7. llepedueHb  JHUIIEH3UOHHOTO U  CBOOOJHO  PaACHpPOCTPAHSIEMOTO
MPOTrPAaMMHOTO OOECIeYeHUsI, B TOM YHCJIC OTCYECTBEHHOTO IPOM3BOJICTBA,
HEO0OXOMMOTO JIJIS1 OCBOCHUSI TIUCIUTUTUHBI (MOYJIs).

- 15 mpoBeieHrs TEKIMOHHBIX 3aHATHI U Ta00paTOPHBIX pabOT HEOOXO0IUMA
CHeIMAIN3UPOBaHHAs JICKIIMOHHAS ayJIuTOpUs C MyJIbTHUMEINa anmnapaTypou.
KoMmmbrorep J0mKeH ObITh OOECHEYEeH JIMIEH3UOHHBIMH  MPOTPAMMHBIMU
MIPOTYKTaAMU:

Microsoft Windows

Microsoft Office

8. Omnwmcanme MaTepHAIBPHO-TEXHHYECCKON 0a3bpl, HEOOXOAUMON s
OCYILECTBJICHUSI 00pa30BaTEILHOTO Mpoliecca Mo TUCIUILTHHE (MOIYIIIO).

1. Jlma npoBeneHWs ayAUTOPHBIX 3aHATHA U CAMOCTOSITEIBHOM pPabOThI
TpeOyroTCs:

- Pabouee Mecto mpenojaBaTeds C IMEPCOHAIBHBIM  KOMITBIOTEPOM,
noakiou€HHbIM K ceTsiM INTERNET



- Cneuuanu3upoBaHHasi JIGKIIMOHHAsT  ayJUTOpUsl C  MYyJbTUMeEAua
arnmnapaTrypoud U UHTEPAKTUBHOU TOCKOM.

- KommnbrorepHsiii kimacc ¢ koHaunuoHepom. Paboune mecTa CTyAEHTOB B
KOMITBIOTEPHOM Kiiacce, NoAKIt0UEHHbIE K ceTaM INTERNET

2. JInst mpoBeieHHsI MPAKTUIECKUX 3aHSATHM:

- KOMITBIOTEPHBIM KIIACC; KOHJHUIIMOHEP; KOMIBIOTEPHI C MUHUMAIbHBIMU
TpeboBanmsimu — Pentium 4, O3V 4 I'b, HDD 100 I'b, USB 2.0.

3. B ciiyuae nmpoBeieHUH 3aHATUHN C TPUMEHEHHUEM SJIEKTPOHHOTO O0YUEeHHS U
JUCTAHIIMOHHBIX  O0Opa30BaTENbHBIX  TEXHOJOTMM  HEOOXOAMMO  HaJIU4YUe
KOMIIBIOTEPHOW TEXHUKH, JISI OPraHU3aluy KOJUIEKTUBHBIX M WHIAWBUYaJIbHBIX
dbopMm 0OIIEHUS TEJAarorH4ecKux pabOTHUKOB CO CTYJIEHTaMH, IOCPEICTBOM
HCIOJIb3YEMBIX CPEJICTB KOMMYHHKALIUU.

JlonyckaeTtcst 3aMeHa 000pY/I0BaHUS €0 BUPTYaJIbHBIMU aHAJIOTaMH.

9. ®opma MPOMEKYTOUHOM aTTECTALNU:

3ayeT B 4 cemecTpe.

10. OueHOUHBIE MAaTEPUAIIBI.

OI.[GHO‘IHBIG MaTcpuaibl, IIPUMCHACMBIC IIPpHU IIPOBCACHHUU HpOMG)KYTO‘IHOﬁ
arrecragum, pa3pa6aTI>IBaIOTC$I B COOTBCTCTBHH C JIOKAJIbHBIM HOPMATHBHBIM aAKTOM
PYT (MUUT).



ABTOpBI:

JIOIIEHT, K.H. KadeIphl
«BprancanTebHbIe CUCTEMEBI, CETH U

nH(popmaImoHHas 6€30macHOCTbY AM. T'ongoBckuit
CoracoBaHo:
3aBenyromuii kadeapoit BCCullb b.B. Xenenkon

[Ipencenarens yueOHO-METOIUIECKON
KOMHUCCHUU H.A. AugpusiHoBa



