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PaGouasi yueOHasi nporpamma

Uupopmaruka

(HaumMeHoBaHMe yueOHOro rnpeamera (Kypca))

10 kuace (cpejHee oduiee odpazoBaHue)

(kJs1acc, ypoBeHb 00pa3zoBaHusl)
1 roa

(Cpok peajiu3alnu POIrpaMMBbl)
CocraBJ/ieHa Ha OCHOBE

TpeOOBaHUI K pe3yJibTaraM OCHOBHOHM 00pa30oBaTesIbHON MpOrpaMMBbl CpeHEro
ob1ero odpazoBaHust

D®UO yunreisi, cocTaBuBiiero padouyio yuedOnyro nporpammy.

Esjiokumosa Mpuna Patmrosna

2021 roa

(roa pa3paboTkm)



HNudpopmaruka
Pabouas mporpamma mo npeamery «MubopmaTikay cocTaBiaeHa Ha OCHOBE TPeOOBaHUN K
pe3yJbTaTaM OCHOBHOW 00pa30BaTeNbHOM MPOrpaMMbI CPETHETo 001Iero oopa3oBaHusl.

Il1anupyemble pe3yJibTaThI

B pe3yabTaTe u3yuenus yuyeOHoro npeamera «MndopmaTnka» Ha ypoBHE CpeHero
001ero ooOpazoBaHus:

BbInyCKHUK Ha 62a30BOM YPOBHE HAYYHTCS:

— ompenensaTh WHPOPMALMOHHBIM 00BEeM TpapHUUecCKUX M 3BYKOBBIX IaHHBIX MpU
3aJJaHHBIX YCIJIOBHUSAX TUCKPETU3ALNH;

— CTPOUTH JIOTUYECKOE BBIPAKEHUE 110 3aJaHHOM TaOJWIe MCTUHHOCTH; pellaTh
HECIIOKHBIE JIOTHYECKUE YPABHEHUS;

—  HAXOJWUTh ONTHUMAJILHBIN MyTh BO B3BEHICHHOM Tpade;

—  OIpEeNeNATh Pe3yJbTaT BBIIOJHEHUS aJIrOPUTMA IPH 3aJaHHBIX MCXOAHBIX JAHHBIX;
y3HaBaTh M3y4YCHHBIE AJITOPUTMBI OOpaOOTKM YMCET W YHUCIOBBIX IOCJIEI0BATEIbHOCTEM;
co3JaBaTb HAa WX OCHOBE HECIOKHBIE IMpOrpamMMbl aHAIW3a JAHHBIX; YUTaThb WU IOHUMATh
HECJIOKHBbIE TIPOTPaMMbl, HANMCAaHHbIE Ha BBIOPAHHOM JJIi HU3y4YEHHUs YHHBEpPCAJIbHOM
QITOPUTMUYECKOM S3bIKE BBICOKOTO YPOBHS;

—  BBINOJHATH MOMIAroBO (C MCIOJIb30BAHUEM KOMITBIOTEpA WJIM BPYUYHYIO) HECIOKHBIE
AITOPUTMBI YIIPABJICHUS UCIIOJIHUTEIISIMUA U aHATIN3a YUCJIOBBIX M TEKCTOBBIX JIAHHBIX;

— CO3[aBaTh Ha AJITOPUTMHUYECKOM SI3bIKE MPOrpaMMbl ISl PEIIEHUS THUIOBBIX 3a7ad
0a30BOr0 ypOBHS M3 PAa3IUYHBIX NPEIMETHBIX O00JacTeil C HCIOIb30BAHUEM OCHOBHBIX
AITOPUTMUYECKUX KOHCTPYKIIUH;

— HCIOJIB30BaTh I'OTOBBIE NPUKIIAJAHBIE KOMIIBIOTEPHBIE IIPOIPaMMBbl B COOTBETCTBUU C
TUIIOM pEIIaeMbIX 3a/1a4 U 110 BEIOPaHHON CleluaIn3aluy;

— TIIOHMMAaTh U WCIIOJIb30BaTh OCHOBHBIE IIOHATHUS, CBA3aHHBIE CO CJIOXKHOCTBIO
BBIYUCIICHUH (BpeMsl pabOThl, pa3Mep UCIOIb3yEeMON MaMATH);

—  HCHOJIB30BaTh KOMITBIOTEPHO-MaTeMaTUYECKHe MOJIEH JUIs aHaJM3a
COOTBETCTBYIOLIMX OOBEKTOB M MPOIECCOB, B TOM YHCIE OLEHHMBATH YHCIOBBIE MapaMeTphI
MOJIETTUPYEMBIX OOBEKTOB U MIPOLIECCOB, a TAKKE MHTEPIPETUPOBATH PE3YJIbTAThl, IOJy4yaeMbI€ B
X0Jle MOJEJIMPOBAHMSI PEATBHBIX IPOIECCOB; MPEACTAaBISATh PE3yJbTaThl MaTEMAaTUYECKOTO
MOJIEJIMPOBAHUS B HAIJISIIHOM BHUJI€, TOTOBUTH ITOJIyYE€HHbIE JaHHBIE JJIs ITyOIMKaIUY;

— apryMeHTUpPOBaTh BBIOOP MPOrpaMMHOI0 obecredeHus: U TexHuyeckux cpeacts UKT
JUId pelieHus NpodecCHOHANBHBIX M YYEOHBIX 3aJad, MCIOJIb3YyS 3HAHUS O MPUHIMIAX
MOCTPOEHHUS IEPCOHAIBHOTO KOMIIBIOTEPA U KJIacCU(UKAIIK €r0 IPOrpaMMHOT0 00eCTIeUeHHUS;

— HCIIOJIb30BaTh JJIEKTPOHHBbIE TaOJMIBl A BBIIOJHEHHUS Y4YeOHBIX 3aJaHuil u3
Pa3IUYHBIX MIPEIMETHBIX o0nacTel;

— HCHOJB30BaTh TaOJIW4HbIE (peNsLUOHHBbIE) Oa3bl JAaHHBIX, B YAaCTHOCTU COCTaBJIATh
3anpochl B 0a3ax JaHHBIX (B TOM YHUCIJIE BBIYMCISIEMBIE 3alpOChl), BBIIOJHATH COPTUPOBKY U
nouck 3anuceil B BJl; omuceiBaTh 0a3bl JaHHBIX M CPEACTBA JOCTyMa K HHUM; HAIOJHSThH
pa3paboTaHHyI0 0a3y JaHHBIX;

— co3daBaTh CTPYKTypUPOBAHHBIE TEKCTOBBIE JIOKYMEHTBHI U JIEMOHCTpPAllMOHHBIE
MaTepUabl C UCIOIb30BaHUEM BO3MOXKHOCTEN COBPEMEHHBIX MPOTPAMMHBIX CPE/CTB;

— TpPUMEHSTh AaHTUBHUPYCHBIE MpOrpaMMbl sl oOecredeHusl CTaOWIbHOH paboThl
TexHuueckux cpencrts UKT;

- CO6J'IIO,Z[8.TB CaHUTAaPHO-TUTUCHUYCCKUC TpeGOBaHI/I}I npu pa60Te 3a NCPCOHAIIBHBIM
KOMIIBIOTCPOM B COOTBECTCTBHUU C HOPpMaMU ,Z[CﬁCTBymH.IHX CanlluH.

BeinyckHuK Ha 0230BOM yPOBHE IOJIYYUT BO3MOKHOCTh HAYYHUThCS:
—  GLINONIHAMb IKGUBAIEHMHbBIE NPeoOPA306AHUs TOSUUECKUX BbIPAICEHUL, UCNONb3IYSL



3dKOHDbI aﬂ2€6pbl JIO2UKU, 6 MOM HUCIe U npu cocmaeleHul NOUCKO6blx 3anpocos,

—  nepesooums 3a0aHHOEe HAMYPAIbHOE YUCIO U3 OBOUYHOU 3ANUCU 8 BOCOMEPUYHVIO U
wecmHaoyamepuyHyro U 00pamuo, CpagHU8amy, CKIAObIAMbd U GbIYUMAMb YUCIA, 3ANUCAHHbIE
8 0BOUYHOU, 80COMEPUUHOU U WUECTNHAOYAMEPUUHOU CUCTNIEMAX CHUCTICHUS,

—  UCNONb306aMb 3HAHUA O 2paghax, 0epeevix U CHUCKAX NpU ONUCAHUU DeabHbiX
00bEeKMOo8 U npoyeccos;

— cmpoumv HepasHoOMepHvle KOObl, OOnyckalowjue 00HO3HAYHOe O0eKOoOUPOsanue
coobujenutl, ucnoawvsys yciosue Pano; UCNOIBL306AMb 3HAHUA O KOOAX, KOMOpble NO360JAI0M
0OHapycueamsv ouUubKY npu nepeoade OAHHbIX, d MAKHce 0 NOMEX0)YCMOUUUBLIX KOOAX |

—  NOHUMamb  8ANCHOCMb  OUCKPEMU3Ayuu  OAHHBIX,  UCHNONAb306AMb  3HAHUS O
HOCMAHOBKAX 3A0a4 NOUCKA U COPMUPOBKU, UX POJIU NPU PeuleHUlU 3a0ay aHaIu3a OAHHbIX,

—  UCNONb306aMb HABLIKU U ONbIM  pPA3PAOOMKU NPOSPAMM 8 GblOPAHHOU cpede
NPOCPAMMUPOBAHUSL, 6KIIOUASL MEeCMUPOSAHUe U OMIAOKY NPOSPAMM, UCNOIb3068AMb OCHOGHbIE
yIpassiowue — KOHCMPYKYUU  NOCAe008AMeNbHO20  NPOSPAMMUPOSAHUs U Oubauomexu
NPUKTIAOHBIX NPOSPAMM, 8bINOJIHANMb CO30AHHbBLE NPOSPAMMDBL,

—  paspabameieamv U UCNOJIL308AMb  KOMALIOMEPHO-MAMeMAmMuyecKue  Mooeu;
OYEHUBAMb YUCTLOBbIE NAPAMEMPbL MOOETUPYEMBIX 0OBEKMO8 U NPOYECCO8;

UHMEPNPEeMUpo8ams  pe3yibmamul, NoOAYyYaAeMble 6 X00e MOOeIUPOBAHUS DPedbHbIX
npoyeccos;, AaHAIU3UPOBAMb 20MO8ble MOOeIU HA NpeoMem COOMBEMCmEUs. pPealbHOMY
00vexmy uiu npoyeccy;

—  npumenamv 03l  OAHHLIX U CHPABOUHblE CUCMEMbl Npu  peueHuu  3a0au,
BO3HUKAIOWUX 8 X00e YUeOHOU 0essimelbHOCMU U 8He ee; C030a8amb yueOHble MHO2OMAOIuYHblEe
Oa3vl OAHHBIX,

—  Knaccugpuyuposamv NpPocpaMMHOe obecneyeHue 6 COOMEEmCmeuu ¢  Kpyeom
BbINOIHAEMBIX 3A0AY,

—  NOHUMAMb OCHOBHblE NPUHYUNBL YCMPOUCMEA COBPEMEHHO20 KOMNbiomepa U
MOOUNBHBIX INEKMPOHHLIX YCMPOUCMS, UCNOIb308AMb NPABULA OE30NACHOU U IKOHOMUUHOLL
pabomul ¢ KOMNLIOMEPAMU U MOOUTLHBIMU YCMPOUCMBAMU,

—  noHumams 0bwue NPUHYUNvL pazpabomkKu U - PYHKYUOHUPOBAHUS UHMEPHem-
NPUNOJCEHUL,  €O30A8amMb  8eO-CMPAHUYbL,  UCHOIb308AMb  NPUHYUNLL  0becneyeHus
uHgopmayuonnou  6ezonacHocmu, Cnocoovl U cpedcmea  0OecnedeHusi  HAOEeHCHO20
@ynxyuonuposarnus cpeocms UKT,

— Kpumu4decKu oyeHueambs qubopmauuio, NOJIYYEeHHYI0 U3 cemu I/IHmepHem.

Conepxanue

ba3oBblii ypoBeHb

Beenenue. Undgopmanus 1 nHPOPpMALMOHHBIE POLECCHI

Ponp nH(popmanmy 1 CBsI3aHHBIX ¢ HEH MPOLIECCOB B OKpYyXkarolieM Mupe. Pasnuuus B
MMpeaACTaBJICHUN JaHHBbIX, Mnpe€aHa3HAYCHHBIX JJIIsL XPpaHCHUA n o6pa6 OTKH B
aBTOMAaTU3UPOBAHHBIX KOMIIBIOTEPHBIX CHUCTEMAax, W JaHHBIX, [PEIHA3HAYCHHBIX JUISA
BOCITPHUATHUA YCTIOBEKOM.

Cucrembl. KOMIIOHEHTBI CHCTEMBI U HUX B3aUMOJEHCTBUE. YHUBEPCAIBHOCTD

JUCKPETHOTO IIPEICTaBICHUS HH(OPMALIUH.

MaremaTuyeckre 0CHOBbI MHGOPMATUKHU TeKCThI M KOAUPOBaHHE

PaBHOMEpHBIE 1 HEpaBHOMEPHBIE KOABL. Ycnosue Daro.

CucreMbl CUHCIEHUSA

CpaBHEHHE 4YHCell, 3alTUCAaHHBIX B JTBOMYHOM, BOCBMEPHUYHON M IIECTHAIIATCPUIHOM
cucteMax cuuciieHus. Crnoowcenue u 8bluumanue 4ucei, 3anUCAHHbIX 8 IMUX CUCINeMAX



CUUCTIEHUS.
DJieMeHTbl KOMOMHATOPUKH, TEOPHU MHOKECTB M MATEMATHYECKOH JIOTUKH
Onepanuu «UMIUTHKAIS, «IKBUBAJIGHTHOCTHY. [IprMephl 3aKOHOB anreOphl JIOTUKH.

OKBHUBAJICHTHbIC Tpeo0pa3oBaHMs JIOTMYECKHX BbIpaxkeHHH. [locTpoeHHe JIOTHYEecKOro

BBIPKEHUS C JaHHOW TaOnuIel HCTUHHOCTH. Peuterue npocmeiuuux 102Uieckux ypagHeHu.
Hopmanvhvie popmol: OuzbloHKMUEHAS U KOHBIOHKMUBHASL HOPMATbHASL (popma.
JAuckpeTHbIe 00BEKTHI
Penienne anropuTMHYECKMX 3alad, CBSI3aHHBIX C aHAIU30M TrpadoB (IIPUMEPHI:

MOCTPOCHUS ONTHUMAIBLHOTO TMYTH MEXKIY BEPIIMHAMU OPUCHTHPOBAHHOIO AIUKINYECKOTO

rpada; onpeneneHus] KOJIMYEeCTBa PAa3JIMYHBIX MyTed MEXIy BeplinHamu). Vcnosibp3oBaHue

rpadoB, IEepeBLEB, CIIMCKOB MPH OMUCAHWH OOBEKTOB M IPOILIECCOB OKPYKAIOIIETO MHpA.
bunaproe oepeso.

AJITOPUTMBI U 3JIeMEHThI IPOrPAMMHPOBAaHUSA AJITOPUTMHYECKHE KOHCTPYKIHH

[TonnporpamMmel. PexypcusHule aneopummbi.

TaGiuuHbIe BETMYUHBI (MACCHUBBI).

3anuce AITOPUTMHUYECKUX KOHCTPYKLUH B BBIOpaHHOM

A3BIKE IPOrPAMMHUPOBAHUA.

CocraspiieHHe AJITOPUTMOB U X IPOrpaMMHAs peaju3anus

Ortanbl pelieHus 3a1a4 Ha KOMIIbIOTEPE.

Oneparopbl  s3bIKa  IPOrPaMMHUpPOBAHUS, OCHOBHBIE  KOHCTPYKLHH  SI3bIKa
nporpaMMupoBanus. TUIBI U CTPYKTYpHI AaHHBIX. KonupoBanue 6a30BbIX alrOPUTMUYECKIX
KOHCTPYKLUI Ha BBIOPaHHOM SI3bIKE IIPOrPaMMHUPOBAHUSI.

WNurterpupoBanHas cpena  pa3paOOTKH  OporpaMM  Ha  BBIODAaHHOM  SI3BIKE
nporpammupoBanus. Uatepdeiic BeiOpanHoii cpeapl. COCTaBIeHHE alTOPUTMOB U IMPOTPaMM
B BBIOpaHHOW cpene mporpammupoBanus. I[lpuembl oTmagku mporpamMm. [IpoBepka
paboTOCIIOCOOHOCTH MTPOTPAMM C MCTIOIB30BAHUEM TPACCHPOBOYHBIX TaOIHII.

Pa3paboTtka u mporpammHas peanu3anus ajJrOpUTMOB pEIICHHs] THUIIOBBIX 33134
0a30BOro ypOBHS U3 Pa3IMYHBIX NPEAMETHBIX obnacteil. /lpumepul 3a0au:

—  aIeopummbl HAX0HCOEHUS HAUOONbUWE20 (UTU HAUMEHbULE20) U3 08YX, MpPeX, Yemblpex
3a0aHHbIX Yucen 6e3 UCNOIb308AHUSA MACCUBO8 U YUKIO8, A MAKAHCe CYMM (UTU NPOU3BeOeHul)
INEMEHMO8 KOHEUHOU YUCTOB0U NOCIe)08AMENLHOCMU (UYL MACCUBA),

- aneopummsl aHajiusa 3anucetl Yucen 8 I’ZOS’ML;MOHHOZZ cucmeme CHuUCierHuA,

—  aneopummbl peulenus 3a0a4 memooom nepeoopa (nouck HO/[ oannozo namypanvrnozo
yucna, npoeepKa YUcid Ha npoCmomy u m.o.),

— aneopummuvl pabomvl ¢ INEMEHMAMU MACCUBA C OOHOKDAMHBIM — NPOCMOMPOM
maccuga: JUHEUHbL NOUCK JJeMeHmd, 6CMmAsKa U YOdleHue 21eMeHmo8 6 MAccuse,
nepecmano8Ka JJeMeHMo8 OAHHO20 MAaccuga 6 O00pamHomM nopsaoke, CYMMUPOBAHUE
I1eMEHMO8 MACCUBa, NPoepKa COOMBEMCMEUs INEMEHMO8 MACCUBA HEKOMOPOMY YCI08UIO,
HAXO0JCOeHUe 8MOPO20 NO BeUtUHE HAUOOTbUE20 (UTU HAUMEHbUIE20) 3HAYEHUS.

Anzopummbl pedakmupoganus mexcmos (3ameHa cumeona/ppazmenma, yoaneHue u
8CMABKA CUMBONA/DpacmMenma, NOUCK 8X0HCOeHUs 3a0aHH020 00pasya).

[TocTanoBKa 331241 COPTUPOBKH.

AHaJIN3 AJITOPUTMOB

OmpeneneHre BO3MOXKHBIX — PE3YNBTaTOB  pabOThl  MPOCTEHIIMX  AITOPUTMOB
YIPaBICHUS HCIOJIHUTESIMA M BBIYHCIHUTEIBHBIX alrOpUTMOB. OmpenenieHne HMCXOIHBIX
JaHHBIX, TIPH KOTOPBIX aJITOPHTM MOKET JaTh TPEOYEMBbIil pe3yIbTar.

CnootcHocmob  8bIYUCHEHUA.  KOIUYECMBO  BbINOJIHEHHBIX — Onepayull,  pasmep
UCNONL3YEeMOT NAMAMY, 3A6UCUMOCHb BLIYUCIEHUL O PASMEPA UCXOOHBIX OAHHbIX.

MartemaTH4eckoe MOIeTMPOBAHHE

[MpencraBnenue pe3ynbTaTOB MOJCIUPOBAHUS B BHIC, YAOOHOM JUIS BOCHPHUSTHS
yetoBekoM. [ paduyeckoe npeacTaBieHUE TAaHHBIX (CXEMbI, TAOIHIbI, TPadUKH).



[IpakTrueckass paboTa ¢ KOMITBIOTEPHOW MOJEIBIO 1O BHIOpaHHOW Teme. AHamu3
JIOCTOBEPHOCTH  (IIPAaBIOINOA00US) PpE3yJNbTaTOB AKCHEPUMEHTOB. Hcnoavzosanue cpeo
UMUMAYUOHHO20 — MOOEIUPOBaHUsl  (BUpMYyanbhblX  1abopamoputi) 011  NPO8eOeHUs.
KOMNbIOMEPHO20 IKCHEPUMEHMA 8 YYeOHOU 0eslmelbHOCMU.

Hcnosib30BaHne NPOrpaMMHBIX CHCTEM U CEPBHCOB

Komnbrorep — yHuBepcajibHOe YCTPOiCTBO 00padOTKH TaHHBIX

[IporpaMMHas u anmapaTHasi OpraHU3alds KOMIBbIOTEPOB U KOMIBIOTEPHBIX CHCTEM.
ApxuTexTypa COBPEMEHHBIX KOMIIBIOTEPOB. [TepconanbHbI KOMIIBIOTED.
Muoromnporeccopubie cuctembl. Cynepkomnviomepwi. Pacnpedenennvie eviuuciumenvHvle
cucmemvl U 06pabomka 6016uux danHvix. MoOMIbHBIE TU(PPOBBIE YCTPOICTBA U UX POJIb B
KOMMYHUKaIUSAX. Bcmpoennvie xomnwvlomepuvl. Mukpoxkonmponnepsi. Pobomusuposannvie
npou3o00Ccmaa.

Br160p koHpurypaimm KoMnproTepa B 3aBUCUMOCTH OT PELIaeMOi 3a/IauH.

TenaeHIMM pa3BUTHS aNMAPATHOTO 00ECIICYEHUS! KOMITBIOTEPOB.

[Iporpammuoe obGecneuenue (IIO) KOMOBIOTEPOB U  KOMIIBIOTEPHBIX CHCTEM.
Paznmuunbie Buabl [IO u ux HazHadeHne. OCOOEHHOCTH IPOrPaMMHOIO OO€CIIEUEHMS
MOOUJIBHBIX YCTPOUCTB.

Opranuzauus XpaHeHUs] U OOpaOOTKM [aHHBIX, B TOM 4YHCIIE€ C HCIOJb30BAHHUEM
WHTEPHET-CEPBUCOB, OOJAYHBIX TEXHOJOTUH U MOOWUIBHBIX YCTPOWCTB. [lpuxnaoHvle
KOMNbIOMEPHbLE NPOCPAMMbL, UCNOTIb3YEMble 8 COOMEEMCMBUU C MUNOM Peuaemblx 3a0ay u
no evlbpanuol cneyuanuzayuu. Ilapannenvnoe npoepammuposanue.

Hucmannayus u 0eunHcmanisiyusi npoSpAMMHbIX CPEOCM8, He0OXO0OUMbIX O/ peuleHUs:
YuebOHbIX 3a0au u 3a0a4y no 6vlOpaHHOU cneyuaruzayuu. 3akoHomaTenbcTBO Poccuiickoit
@eneparun B 007aCTH POTPAMMHOTO 00ECTICYCHHS.

CrnocoOwl 1 cpencTBa obecniedyeHus HanaexxHoro (GynkuuonupoBanus cpencts MKT.
Ilpumenenue cneyuanusupoBaHubIX NpPoOSPAMM Ol 0becneyeHus CmabulbHoOU pabomol
cpeocme UKT.

bezonacHOCTh, THTHMEHa, SPrOHOMHKA, pecypcocOepexeHrne, TEXHOJIOTHIECKUE
TpeOOBaHUS TpPHU OSKCIUTyaTalldd KOMIIBIOTEPHOro pabouero mecra. [Ipoexmuposanue
A8MOMAMUZUPOBAHHO20 PADOUe20 Mecma 68 COOMEEeMCmsaUU ¢ Yeasamu e20 UCNOIb308AHUS.

IMoaroToBKa TEKCTOB M 1€MOHCTPAIMOHHBIX MATEPHAJIOB

CpenctBa moucka U aBTo3aMeHbl. Vctopus u3meHeHuil. lMcronp3oBaHHME TOTOBBIX
mabJIOHOB M CO3JlaHUE COOCTBEHHBIX. Pa3paboTka CTPYKTYphl JOKYMEHTa, CO3/aHuE
THIEPTEKCTOBOrO JOKyMeHTa. CTanaapTsl Onbauorpauyeckux OmucaHui.

HenoBas nepemnucka, HayyHas myonukarnus. PedepaTt u anHHOTaus.

Ogopmnenue cnucka rumepamypeoi.

Komnnexkrusnas pabota ¢ nokymeHnTamu. PeniensupoBanue Tekcra. O0gauHble CEPBUCHI.

3nakomcmeo ¢ KomnviomepHou 6epcmikol mekcma. TexHuueckue cpedcmea 6600a
mekcma. Ilpoepammvl pacnosnasanusi mexkcma, 66€0€HHO20 C UCHONb308AHUEM CKaHepd,
naanwemnozo IIK unu epaguueckoeo naanwema. Ilpoepammel cunmesa u pacnosHagaHus
YCMHOU peyu.

Padora ¢ ayainoBu3yaJbHbIMHU JAHHBIMH

Cozdanue u npeobpazosarnue ayouos8u3yaibHbiX 00vbeKmos. Beoo uzobpadicenuii c
UCNONb308AHUEM  PA3IUYHBIX  YUPDPOBLIX ycmpolicme  (Yugposvlx Gomoannapamos u
MUKPOCKONO08, 8udeokamep, ckawepos u m. 0.). Obpabomka uzodpadxycenuss u 38yKa C
UCNONb308AHUEM UHMEPHEM - U MOOUTbHBIX NPUTLOHCEHU.

Hcnonp3oBaHne MyJIbTUMEAUIHBIX OHJIAH-CEPBUCOB AJIs pa3pabOTKU IMpe3eHTalHi
IPOEKTHBIX paboT. PaboTa B rpymme, TeXHOJIOTUs MyOJUKAIIMK TOTOBOIO MaTepraa B CETH.

DJIeKTPOHHBIE (IUHAMMYECKHUE) TA0TUIbI

[Tpumeps! HCTIONB30BAHUS TUHAMUYECKUX (DJIEKTPOHHBIX ) TA0JIHIl HA TIPAKTUKE (B TOM
YHCIIe — B 33/la4aX MaTeMaTHIeCKOTO MOACTHUPOBAHHMS).



Ba3bl 1aHHBIX

Pensumonnbie (Tabnuunbpie) 0a3bl AaHHBIX. Tabnuiia — mpeacTaBiIeHUE CBEIECHUN 00
ONHOTHIHBIX 00bekTax. [Tone, 3amuck. KimoueBbie momnst Tabmuiel. CBA3H MKy TaOIHIIAMH.
Cxema nannbix. [Touck u Be1OOp B 6a3zax qaHHbIX. COPTHPOBKA JTAHHBIX.

Co3nanue, BeleHHE W HCIOJIB30BaHHE 0a3 JaHHBIX IPH PEIICHUH Y4YeOHBIX U
MPaKTUYECKHX 3aJ1a4.

Aemomamusuposannoe npoeKmuposanue

Ilpeocmasnenue o cucmemax asmomamusuposarno2o npoekmuposanus. Cucmemol
ABMoOMamu3upo8anno2o npoekmuposanus. Cozoanue uepmedcell MUNOBuIX Oemaneli U
00bexmos.

3D-mooenuposanue

Ipunyunst nocmpoerus u pedakmupogarus mpexmepuwix mooeneti. Cemounvle
mooenu. Mamepuanvt. Modenuposanue ucmounuxog ocgewenus. Kavepo.

Aooumuenvie mexnonoeuu (3D-npunmepot).

Cucmemul UCKyCcCMEeHHO20 UHMENIEKMA U MAUWUHHOE 00yUeHUe

Mawunnoe obOyuenue — peweHue 3a0ay PACNO3HABAHUA, KlACCUDUKAYUU U
npeockazanus. ckyccmeeHuvlll unmeJLiexkm.
NudopmanuoHHO-KOMMYHHKALHOHHbIE TeXHOJIOTHH. Pabora B

HH(OPMALIMOHHOM NPOCTPAHCTBE

KomnbroTepHblie ceTn

[IpuHIUITBI TOCTPOEHUS KOMIIBIOTEPHBIX ceTel. CeTeBble MPOTOKOJIBL.
WNurepner. Anpecanus B cetu MutepHeTr. CucreMa JOMEHHBIX UMEH. bpaysepsl.

Annapammbie KOMNOHEHMbI KOMNBLIOMEPHBIX CeMeli.

Be6-caiit. Ctpanuna. BzanmopeiicTBrie Be0-CTpaHUIIBI C CEPBEPOM.
JluHamugeckue cTpaHuilsl. Pa3paboTka MHTEPHET-IIPUITOKCHHN (CATHI).

CereBoe xpaHeHue JaHHbIX. OOnaunbie cepeuchyl.

JesiTesibHOCTH B ceT UHTepHeT

Pacmmpennslii nmouck uHpopmanuu B cetu MHTepHer. Mcmosb30BaHue S3BIKOB
MOCTPOEHHUS 3aIPOCOB.

Jpyrue BUIbI AeSITENbHOCTH B ceTu VIHTepHeT. ['eonoKaMOHHbIE CEPBUCHI PEATBHOTO
BpeMEHH (JIOKalusi MOOMIIBHBIX Telle(POHOB, ONpEAeIICHNE 3arPyKEHHOCTH aBTOMAarucTpayiei
U T.I.); UHTEPHET-TOProBJIs; OPOHUPOBAaHHE OMJIETOB M TOCTUHMIL U T.I1.

Connanbnas nHpopmMaTHKa

CoumanbHble CETH — OPraHM3alUs KOJJIEKTUBHOIO B3aMMOJAEHCTBUS U OOMeHa
naHHbIMU. Cemesoti smukem: npasuiia No8eoenus 8 KUbepnpocmpancmae.

[Ipobnema MOMIMHHOCTH MOJMy4eHHOM uHbopMauu. Hugopmayuonnas Kyremypa.
T'ocyoapcmeennvie snekmpoHnusie cepgucvl u ycayau. ModunbHble npuiiokeHus. OTKpbIThIE
o0pa3oBaTeNbHbIE PECYPCHI.

Nudopmannonnas 0e30macHOCTb

CpencTBa 3amuTsl HTHGOPMAIMK B aBTOMAaTU3UPOBAHHBIX MH(POPMALIMOHHBIX CHCTEMax
(AUC), KOMIBIOTEPHBIX CETSIX U KoMmbloTepax. OOmue npoOiaemMsbl 3alluThl UHPOPMALK U
uHpopManrnoHHoi 6e3onacHocti AVIC. DnekTpoHHas MOIIUCh, CEPTU(GUIMPOBAHHBIE CANTHI
U JIOKYMEHTBI.

TeXHOTeHHblE M D3KOHOMHYECKHME YIpO3bl, CBs3aHHble ¢ ucnosnb3oBanueM HWKT.
[IpaBoBoe oOecneuenne nHGOPMAITMOHHOM 0€30MMaCHOCTH.

Yri1y0/1eHHbBIH YPOBeHb

Beenenne. Undopmanus u uHgopManuoHHble npoueccol. JlaHHbIe

CrocoObl  mpelcTaBieHMs] JaHHBIX. PaznuuuMs B NPEACTABIEHUU  JIaHHBIX,
NpeHa3HAYCHHBIX JJIs XpaHeHHWs M OOpabOTKM B aBTOMATH3MPOBAHHBIX KOMITBIOTEPHBIX
CHUCTEMAax M NPEIHA3HAYECHHBIX ISl BOCIIPUATHS YEITOBEKOM.

Cuctembl. KoMmmnoHneHTsl cucteMbl M UX B3aumojeictsue.. HMHpopmanmroHHoe



B3aMMOJICIICTBHE B CUCTEME, YIpaBlieHHue. Pa30MKHYTbIE U 3aMKHYTbIE CUCTEMbI YIPaBICHUSI.
Mamemamuueckoe u KomnviomepHoe MoOeIUpOBaHUe CUCEM YNPABTIEHUS.

MartemaTu4yeckue OCHOBbI HH(POPMATHKHU

TexcTsl M KogupoBanue. Ilepeqaya JaHHBIX

3HaKH, CUTHAJIBI 1 CUMBOJIbI. 3HAKOBBIE CUCTEMBI.

PaBHOMepHBIE W HepaBHOMepHbIE Kojabl. I[IpedukcHple kompl. YcinoBue DaHo.
Obpammnoe ycnosue ®ano. AATOPUTMBI JAEKOAMPOBAHUS TPU HCIOIB30BAHUHN MPEPUKCHBIX
KOJIOB.

CxaTve JaHHBIX. YUYeT YaCTOTHOCTH CHMBOJIOB MPH BHIOOPE HEPAaBHOMEPHOTO KOJA.
Onmumanvuoe koouposanue Xaggmana. Vcrionb3zoBaHHE MNPOrpaMM- apXHBATOPOB.
Aneopumm LZW.

[lepenaya nannbix. MIcTOUHMK, MPUEMHHUK, KaHaJ CBS3H, CUTHAJ, KOAUPYIOIIEe U
JIEKOIUPYIOIIIEE YCTPOUCTBA.

IIponycknas cnocoonocmo u NOMEXo3auujeHHOCmb Kauaia ces3u.

Koouposanue coobwenuii 6 cogpemennvix cpeocmaax nepeoaiu OaHHbIX.

Hckaxxenne uHpOpMAIK MpU Nepesade mo KaHaiaMm cBs3u. Kosibl ¢ BO3BMOXHOCTBIO
OOHapYKCHHSI M UCIIPABJICHUS OIIHNOOK.

Cnocobvl 3auumol uHopmayuu, nepedasaemori no Kanaiam cessu.

Kpunmoepagus (ancopummor wiughposanus). Cmezanocpagus.

JAnckpernsanus
N3mepenuns U JUCKpETU3alUs. Yacrora U pa3psgHOCTb
U3MEPECHUM.

YHUBEpCaTbHOCTh JUCKPETHOTO MPEACTAaBICHUS HHPOPMAIIH.

JluckpeTHoe npecTaBieHue 3ByKOBBIX IaHHBIX. MHOTOKaHalbHAsl 3aIlUCh.
Pa3smep aiina, moaydeHHOTro B pe3yibTaTe 3alucy 3ByKa.

JINCKpEeTHOE  TPEACTaBICHHWE CTAaTUYECKOH ¥ JWHAMHYECKOW  TpaduvecKoit
uHpopmanuu.

Corcamue 0anHvIX NPU XPAHEHUU 2pagduyeckoll u 38YK080U UHPOPMAYULL.

Cucrembl cuMcIeHUA

CBoiicTBa NO3MLIMOHHOM 3alMCH YHUClA: KOJWYECTBO LUGP B 3alUCH, MPHU3HAK
JIEITMMOCTH YUCJIa HA OCHOBAaHUE CUCTEMbI CUMCIICHUS.

ANropuT™ nepeBoja AECATUYHON 3allMCU YMCIIa B 3alIUCh B MO3ULMOHHONW CHUCTEME C
3a/laHHbIM OCHOBaHUEM. AJITOPUTMBI MOCTPOEHHUS 3alUCH YHCIa B MO3ULHUOHHOM CHCTEME
CUMCIICHUS C 33JaHHBIM OCHOBAHHMEM U BBIYMCIIEHUS YMCIIA IO CTPOKE, COAEp KAlled 3aIllnch
3TOr0 YKCJa B MO3UIIMOHHONW CUCTEME CUMCIIEHUS C 33JaHHBIM OCHOBAHHEM.

Apudmerndeckre 1eiCTBUS B MO3UIIMOHHBIX CUCTEMAaX CUMCIICHHUS.

Kpamkas u pazeepnymas ¢hopma sanucu cmewanuvix 4ucen ¢ NOUYUOHHBIX CUCTNEMAX
cuucnenus. Ilepesod cmewanHo2o yucia 6 NOUYUOHHYIO CUCNEMY CHUUCIEHUS C 3A0AHHbIM
OCHOBAHUEM.

Ilpeocmaenenue yenvix u 6ewecmeeHHbIX YuUcel 8 NAMAMU KoMnvlomepa.
Komnvromepnas apugpmemuxa.

JJieMeHTbl KOMOMHATOPUKH, TEOPHU MHOKECTB 1 MaTeMaTH4YeCKOil JJOTMKH

Onepanuu «UMIUTHKALUA, «9KBUBATICHIND». Jlornueckue QyHKIUY.

3aKoHbI aNredphl JIOTUKU. DKBUBAJIEHTHBIE MPEe00Opa30BaHMsl JIOTMUECKUX BbIPAXKEHHM.
Jlornueckue ypaBHEHUS.

[TocTpoeHue Toruueckoro BeIpaXeHUs ¢ JaHHOHM Tabyniied HCTUHHOCTH.
JIu3bIOHKTHBHAS HOpMaJibHast hopMa. KoHbIOHKMUEHAA HOPpMATbHAA Gopma.

Jlornueckue 31eMeHThl KOMIbIOTEPOB. [locTpoenune cxeM u3 6a30BBIX JTOTHUECKUX
AJIEMEHTOB.

JlucKpeTHbIE UTPhI IBYX UTPOKOB C MOJIHOM HH(opMaliuell. BeurpoliiHbie crpaTeruu.

JlucKkpeTHbIe 00bEKThI



Pemrenne anropuTMHUECKMX 3ajad, CBS3aHHBIX C aHAIM30M TpadoB (MPUMEPHI:
MOCTPOCHUS ONTHUMAILHOTO TMYTH MEXIY BEpUIMHAMH OPHUEHTHUPOBAHHOTO AIUKIUYECKOTO
rpada; onpeaeseH s KOJHMYeCTBa PA3INYHbIX MTyTeH MEX/y BEPIIHHAMH ).

O6xon y370B AepeBa B TIIyOuHY. Ynopsoouenwnvie Oepesbs (0epesvbs, 6 KOMOpPbIX
YRopsi0ouensl pebpa, 8bixoosuue U3 00HO20 V3ia).

Hcnonb30BaHue AepeBbEB MPU PEUICHUH aTOPUTMHUYECKUX 3a1ad (TPUMEpPHI: aHAIN3
paboThl PEKYPCHUBHBIX AITOPHUTMOB, paz0op apU(PMETHUECKUX M JIOTUYECKUX BBIPAKEHHIA).
Bunapnoe nepeBo. Mcnonvzosanue oepesbes npu Xpanenuu OaHHbIX.

Hcnonp3oBanue rpados, nepeBbeB, CIUCKOB MPU ONMHCAHUU OOBEKTOB U TPOIIECCOB
OKPY’KaIOIIEro MUpa.

AJITOPUTMBI M 3JIEMEHThl MPOrPAMMHUPOBAHUSL AJITOPUTMBI U CTPYKTYPbI

JAHHBIX

ANTOPUTMBI HCCIEIOBAHUSA 3JIEMEHTAPHBIX (PYHKIHMIA, B YaCTHOCTH — TOYHOTO H
NpUOIMKEHHOTO pEelIeHHs] KBaJApaTHOTO YpPaBHEHUS C 1EJIbIMH U BEHIECTBEHHBIMU
K03 punreHTaMu, onpeeNeHIs SKCTPEMyMOB KBaJApaTHYHON (yHKIIMU HA OTPE3KE.

AJTOpUTMBI aHaNMU3a W TNpeoOpazoBaHUsl 3alucedl Yuced B MO3UIMOHHOW CHCTEME
CUMCIICHUS.

AJNTOpUTMBI, CBSI3aHHBIE C AEMTUMOCTBIO LeENbIX uucen. Anroputm EBknupa ans
onpezaenenuss HOJl nByx HaTypaJbHbBIX YUCEIL.

ANTOPUTMBI TUHEHHOH (OTHONIPOXOAHON) 00pabOTKH MOCIEIOBATEIHHOCTH YK CE O€3
MCIIOJIb30BAaHUsl JIOMOJHUTENbHOM NaMsITH, 3aBUCALICH OT JJIMHBI IOCJIEI0BATEIbHOCTH
(BBIYMCIIEHHE MAaKCHMYMa, CYMMBbI; JIMHEHHBIM mouck u T.m.). OOpaboTka 3JIEMEHTOB
[IOCJIEI0BATENbHOCTH, Y/OBJIETBOPSAIOIINX OIPENEICHHOMY YCJIOBUIO (BBIYUCICHHE CYMMBI
3aJJaHHBIX 2JIEMEHTOB, UX MaKCUMyMa U T.I1.).

AJNTOPUTMBI 00paboTku MAaCCHBOB. [Tpumepsr: MEepECTaHOBKA

3JIEMEHTOB JaHHOTO OJIHOMEPHOTO MaccuBa B oOpaTHOM

MOPAJKE; UUKINYECKUM CIBUT 3JIEMEHTOB MAacCHBAa; 3allOJHEHHE JBYMEPHOIO
YUCJIOBOIO MacCHBa MO 3a/JlaHHBIM [paBUJIaM; MOMCK 3JIEMEHTa B JBYMEPHOM MAacCCHUBE;
BBIUMCJIEHHE MaKCHUMyMa U CYMMBbI 3JIEMEHTOB JIBYMEPHOIO MaccuBa. Bcmaeka u yoanenue
91eMeHMO8 8 MacCCuUge.

PexypcuBHBIE anropUTMBbl, B YaCTHOCTH: HAaXO0XKJACHUE HATYPAIbHON M LIEJIOW CTENEHU
3aJJaHHOT'O HEHYJIEBOTO BEIIECTBEHHOI0 YMCia; BhIYMCICHUE (DAKTOPUAIIOB; BHIUMCIEHUE N-TO
JJIEMEHTa  PEKYppPEeHTHOM  MOCIEOBATEIbHOCTH  (HampuMmep,  IOCIEA0BaTEIbHOCTH
®ubonayun). IlocTpoeHne u aHaaM3 JepeBa PEeKypCUBHBIX BBI30BOB. BO3MOXXHOCTBH 3amucu
PEKYPCHUBHBIX aJITOPUTMOB O€3 SIBHOTO UCIIOJIb30BAHUS PEKYPCHUU.

CopTupoBKa OJHOMEPHBIX MacCUBOB. KBajpaTWyHble aNrOPUTMBI COPTHUPOBKHU
(mpumep: copTUpoOBKa My3bIpbkoM). CIUsHUE IBYX OTCOPTHPOBAHHBIX MACCHBOB B OJIMH 0€3
WCIIOJIb30BaHUsI COPTUPOBKH.

AJropuT™Mbl aHanu3a OTCOPTHPOBAHHBIX MaccUBOB. PekypcuBHas peanu3anus
COPTHPOBKHM MacCHBa Ha OCHOBE CIUSHHS IBYX €r0 OTCOPTUPOBAHHBIX ()PArMEHTOB.

ANTOpPUTMBI aHAJIN3a CUMBOJIBHBIX CTPOK, B TOM YHUCJIE: MTOJICYET KOJUYECTBA
NOSBICHUI CHMBOJIa B CTPOKE; pa3OMEHHME CTPOKM Ha CJIOBa MO MPOOENbHBIM CHMBOJIAM;
ITOMCK MOJCTPOKH BHYTPH JTaHHOW CTPOKH; 3aMEHA HalIEHHOH NOACTPOKH Ha IPYTYIO CTPOKY.

[Toctpoenue rpaduka QyHKUINH, 3aaHHOW (QOPMYJION, MpOorpaMMoi WM TaOiauIe
3HAYEHUU.

AJTOpUTMBI NPUOIMKEHHOTO pEIIeHHs] YpaBHEHHM Ha JTaHHOM OTpe3Ke, HalpHuMep,
METOJIOM JIeJICHHsSI OTpe3Ka IOIMoJaM. AJTOPUTMBI MPUOIMKEHHOTO BBIYUCICHUS IJIUH U
wioniazied, B TOM 4YHUCIe: NPHUOIMKEHHOE BBIYUCIEHUE JIMHBI TJIOCKOW KpPUBOM MyTeM
anmpoOKCUMAIIUK €€ JIOMAHOW; MPUONMKEHHBIA MOJCYET METOJOM Tpareluuid IMIOmaaAnd IO
rpadukoM GYHKIUM, 3a7aHHON (QopMyliol, mporpaMMol wiM TaOMUIed 3HAYEHUH.
Ipubnudxcennoe sviuucnenue niowaou gueypvt memooom Monme-Kapno. Ilocmpoenue



mpaekmopui, 3aA0aHHbLIX PA3HOCMHBIMU — cxemamu. Pewenue 3adau  onmumusayuu.
Aneopummbl 8bivucIUMENbHOU 2e0Mempuu. Beposmnocmuvle anecopummbi.

CoxpaHeHne ¥ UCIHOJIB30BAaHUWE  IPOMEKYTOUHBIX  pe3yJabTaroB.  Meron
JUHAMHYECKOI0 IPOrpaMMHUPOBAHUS.

[IpencraBienune o cTpykTypax AaHHbIX. IIpumephl: cMCKuU, CI0BapH, AEPEBbS,
ouepenu. Xou-maoauywl.

SI3bIKH IpOrpaMMHPOBAHUS

[Tonmporpammel (ipoueaypsl, GyHkiun). [lapameTpsl moamporpaMm.

PekypcuBHble nporieaypsl 1 QyHKIUU.

Jlornueckue nepemeHHble. CUMBOJIBHBIE U CTPOKOBBIE IepeMeHHble. Onepauuu Haj
CTpPOKamH.

JIBymepHbIe MacCUBBI (MaTpuLlbl). MHocomepHble Maccusbi.

Cpencta paboThI C JaHHBIMHU BO BHENTHEH mamsaTh. Dailibl.

[lonpoOHOE 3HAKOMCTBO C OJHHMM U3 YHHMBEPCAIbHBIX IPOLETYPHBIX S3BIKOB
IPOrPaMMUPOBAHUA. 3alUCh AJITOPUTMHUYECKMX KOHCTPYKLUMH U CTPYKTYp JaHHBIX B
BBIOpaHHOM $SI3bIKE TTporpaMmmMupoBanus. O030p MPOIETYPHBIX S3bIKOB IPOrPaMMHUPOBAHUSL.

Ilpeocmasnenue o cunmakcuce u cemaHmuke A3blKa NPOSPAMMUPOBAHUSL.

Ilonamue o0 HenpoyeldypHviX  A3BIKAX  NPOSPAMMUPOBAHUS U  NAPAOUSMAX
npozpammuposanus. Fzyuenue 6mopo2o A3v1ka npopammuposarusl.

Pa3paborka nporpamm

Oralsl peleHns 3a1a4 Ha KOMIIbIOTEPE.

CrpykrypHOe nporpamMmMmupoBanue. IIpoBepka yciioBHsI BBIIIOJIHEHHS LIMKJIA O Havaja
BBIMIOJHEHUS Tejla IIMKJIa U IOCJIE BBIIOJHEHHUS Tejla LUKJA: MOCTYCIOBUE U NPEAYCIOBHE
uukia. MHBapuaHT LuKIiIa.

MeTo/1bI TPOEKTUPOBAHUS IPOTPAMM «CBEPXY BHU3» U «CHU3Y BBEPX)».

Pa3zpaboTka mporpamm, HCHOJB3YIOUIMX MOAMPOrpaMMbl. bUOIHOTEKH MOANpPOrpaMM U HX

UCIIOJIb30BaHUE.

WNurterpupoBanHas cpena  pa3pabOTKU  OporpaMMbl  Ha  BBIOPAaHHOM  SI3BIKE
nporpamMmmupoBanud. Iloap3oBaTenbekuil nHTEpdEic UHTErpUpPOBAaHHON cpebl pa3paboTKu
IIPOrPaMM.

[TonsiTue 06 0O0BEKTHO-OPUEHTHPOBAHHOM MPOrpaMMHUpPOBaHUU. OOBEKTHI M KJIACCHI.
Hukancynayus, Hacreoogamnue, NOIUMOPDU3M.

Cpenpl ObICTpOil pa3paboTku mporpaMM. I'paduueckoe npoekTupoBaHue uHTepderica
nojb3oBarens. Mcrnonb3oBanue Motysieil (KOMIIOHEHTOB) ITPH pa3paboTKe MPorpamm.

DJIeMeHThI TeOpUH AJITOPUTMOB

dopmanuzanus NOHATUSA aiaroputMa. MammHa TelopuHra — npumep aOCTpaKTHOMN
YHUBEpCAIbHON BpIUUCAUTENBHOU Moaenu. Tesuc Uépua—TrropuHra.

Jpyeue ynusepcanvhvie evluuciumenvhvie moodenu (npumep: mawuna Ilocma).
Yuusepcanvuwiii ancopumm. Beruuciumvie u Hesviyuciumvie pyukyuu. [Ipobnema ocmanosxu
U ee Hepa3peuuUmMocmo.

Abcmpaxkmubie yHUBEPCAbHBIE NOPOACOAIOUUE MOOENU (NpUMED: SPAMMAMUKU).

CnoXXHOCTb ~ BBIUMCJEHMS:  KOJMYECTBO  BBHINOJHEHHBIX  ONEpalui, pasMmep
UCIIOJB3YEMOM MaMATH; UX 3aBUCUMOCTb OT pa3Mepa HCXOAHBIX JAaHHBIX. CI0XKHOCTB
aropuT™Ma coptrpoBku ciusiHueM (MergeSort).

IIpumepsl 3a1a4 aHa/IM3a aITOPUTMOB: ONPEIEICHUE BXOAHBIX JaHHBIX, IIPU KOTOPBIX
QITOPUTM JIaeT yKa3aHHBIN pe3ynbTat; Olpe/eeHIe pe3ybTaTa alropuT™Ma 06€3 ero MmojaHoro
MIOIIArOBOT'O BBIIIOJIHEHUS.

loxazamenvbcmeo npasuibHOCmu RPOSPaAMM.

MaremaTuyeckoe MOAeJIMPOBaHUE

[IpakTryeckas paboTa ¢ KOMIBIOTEPHON MOJIENbIO 10 BhIOpaHHOM Teme. [IpoBenenue
BBIYHMCIIUTEIILHOTO JKCIEPUMEHTa. AHAIN3 JIOCTOBEPHOCTH (MPaBIOMONO0MS) pe3yJabTaTOB
KOMIIBIOTEPHOI'O IKCIIEPUMEHTA.



[IpencraBienue pe3yabTaTOB MOJIEIMPOBAHUS B BUJIE, YIOOHOM ISl BOCIIPUSTHS
yenoBekoM. ['paduueckoe npepcrapneHNe JaHHBIX (CXEMBbI, TAOIUIIBI, TpadUKH).

[TocTpoeHne MaTeMaTHUECKUX MOJIENIEH JJis peleHUs] MPaKTUYECKUX 3a/1a4.

HNmuranmonnoe MoaenupoBanue. Moodenupoganue cucmem mMaccog8o2o 00CIYHCUBAHUSL.

Hcnonvzosanue oOuckpemuzayuu U YUCTEHHLIX MEmMo008 6 MamemMamuyeckom
MOOenuUpo8aHUU HeNnpePbIBHLIX NPOYECCO8.

Hcnonvzosanue cped umumayuoHH020 MOOIUPOBAHUS (BUPMYATILHBIX 1AO0PAMOoputL)
0J15 NPOBEOeHUs KOMNLIOMEPHO20 IKCNEPUMEHMA 8 YUeOHOU 0esamenbHOCTU.

Komnvromepnulil (6upmyanvhwiii) u mamepuaibhvili R(POMOMUNbL U30ETUSL.

Hcnonvzosanue yuebHvix cucmem agmomamusupo8aHHo20 NpOEeKmupo8aHusl.

NudopmManuoHHO-KOMMYHMKAIIMOHHBIE TEXHOJIOTHM W MX MCIOJb30BaHHe s
aHAJIN3a JaHHBIX

AnmapatHoe M IporpaMMHoe o0ecnieyeHne KOMIbIOTEepa

ArnmapatHoe o0ecreueHrue KOMITBIOTEPOB. [lepcoHambHBIN KOMIBIOTED.

MHoromnporeccopHble CUCTEMBI. Cynepkomnviomepbl. Pacnpeoenennvie
sbluUCIUMENbHbIe cucmeMbl U obpabomka Oonvuiux OauHbix. MoOWIbHBIE TU(DPOBBIC
YCTPOMCTBA U UX POJIb B KOMMYHUKALUIX. Bcmpoennvie komnbvromepvl. Mukpokowmponiepbi.
Pobomusuposannuvle npouzsoocmaa.

CooTBeTcTBHE KOHQUIypalMd KOMIIbIOTEpA pellaeMbIM 3afayaM. | eHIEeHIUH
Pa3sBUTHS AalIIAPATHOTI'O 00ECIIEYEHUSI KOMITBIOTEPOB.

[Iporpammuoe obGecnieuenue (II0) KOMOBIOTEPOB U KOMIIBIOTEPHBIX CHCTEM.
Knaccugukanus nporpamMmmHoro otecrnedeHus. MHoroobpasue OnepalvOHHBIX CUCTEM, HUX
¢yukuu. [IporpammHoe obecrieueHne MOOUIIbHBIX YCTPOMCTB.

Mooenv ungopmayuonnoii cucmemol «Kiuenm—cepeepy. Pacnpedenennvie moodenu
nocmpoenus uHgopmayuonuvix cucmem. Mcnonv3osanue o61auHblx mexHoI02Ull 06pabomku
OQHHBIX 8 KPYNHBIX UHOPMAYUOHHBIX CUCTNIEMAX.

WHcTanmnauuss M AGMHCTAUIALUS  NporpaMMmHoro obecneuenusi. CucmemHoe
AOMUHUCPUPOBAHUE.

TenneHUNN pa3BUTHSI KOMIIBIOTEPOB. K6aHmosble GbI4UCTIeHUA.

TexHuka 0e30MacHOCTH W MpaBuiia pabOThl HAa KoMIbioTepe. ['MrueHa, 3proHoMuKa,
pecypcocOepekeHrne, TEXHOJIOrMYeckrue TpeOOBaHMUSA MPH SKCILTyaTallud KOMIBIOTEPHOI'O
pabouyero wmecta. [lpoekmuposanue  asMoOMamusupo8aHHo2o0  paboyeco  mecma 8
COOMBemcmeul ¢ Yeasamu e20 UCHONb308AHUS.

IIpumenenue cneyuanuzupoBaHHvbIX NPOSPAMM O]l 0Oecnederus CmaouIbHot padomol
cpedocme UKT. Texnonozus npogedenus npoghuraxmuyeckux pabom Hao cpeocmeamu UKT:
OUACHOCMUKA HEeUCHPAGHOCMEII.

IToaroToBKa TEKCTOB M JEMOHCTPALMOHHBIX MATEPHAJIOB

TexHonoruu co3gaHus TEKCTOBBIX JOKYMEHTOB. BcTaBka rpaduueckux 0OBEKTOB,
tabnuu. Mcnonabs3oBaHue roTOBBIX 1a0JI0OHOB U CO3JJaHUE COOCTBEHHBIX.

CpenctBa moucka M 3ameHbl. CHCTeMBl NpoBepKH opdorpaguu M TpaMMaTHKH.
Hymepamnus crpanun. PaspaboTka runmepTeKCTOBOTO TOKYMEHTA: OMNPEENIEHUE CTPYKTYpPHI
JIOKYMEHTa, aBTOMaTH4ecKoe (OPMHUPOBAHNE CIUCKA WILTIOCTPAIMA, CHOCOK U LIUTAT, CIIUCKA
UCIIOJIB3YEeMOM  JUTEpaTtypsl W Tabmnuil. bubmuorpaduueckoe omnmcaHue JOKYMEHTOB.
KonnexktuBHas pabora ¢ JoKkyMeHTaMu. PerieH3upoBaHue TeKCTa.

CpenctBa co3aaHus U PeJaKTUPOBAHUS MaTEMATHUECKUX TEKCTOB.

TexHnueckue cpeacTBa BBoja TeKcTa. Pacno3HaBanue tekcra. Pacnosnasamnue ycmHotu
peuu. Komnvromepuas eepcmrxa mexcma. Hacmonvno-uzoamenvckue cucmemsi.

Padora ¢ ayainoBu3yaJbHbIMHU JAHHBIMH

Texnunueckue cpencrtBa BBojga rpaduueckux uzoOpaxkenuil. Kanpuposanue
nzoOpaxenuii. l[BeroBeie mozenu. Koppekuus nzoOpaxkeHuil. Pabota ¢ MHOTOCIOWHBIMH
HN300paKCHUSIMHU.



PaboTa ¢ BekTOpHBIMH TrpadUUeCKUMH OOBEKTaMHU. [ pynmupoBKa U TpaHCHOpMAIIH
00BEKTOB.

TexHonoruu BBoZa 1 00pabOTKHU 3BYKOBOU U BHICOMH(OpMAIIUH.

Texnonocuu yugpoeozo Mooeruposanus u NPOEKMUPOBAHUS HOBbIX — U30EULL.
Cucmemvl agmomamu3uposanno2o npoekmuposanus. Paspabomxa npocmetiviux yepmediceii
oemaneu U Y3108 C UCHOAb30BAHUEM NPUMUMUBOE CUCMEMbL ABMOMAMUIUPOBAHHO0
npoexmuposanust. Aooumuenvie mexronocuu (3D-neuamy).

DJIeKTPOHHBbIE (IMHAMUYECKHe) TA0JINIbI

Texnonoruss 00paboTKM 4KCIOBOM MHGpOpManuu. BBoJ U pegakTHpOBaHUE JTAHHBIX.
ABrozanonnenue. PopmatupoBanue sueek. CraHaapTHble (QYHKIMH. Buabl ccbuloK B
dopmynax. OuIbTpaIs U COPTHPOBKA JAHHBIX B auanazoHe wiu tadnwuie. KolnekTuBHas
paboTta ¢ faHHbIMU. [l00KII0UeHUe K GHEUHUM OAHHBIM U UX UMIOPHI.

Pemenune BRIYUCIUTENBHBIX 32/1a4 U3 PA3TUYHBIX IPEAMETHBIX 00JIACTEH.

KommbrorepHsie cpecTBa MpeICTaBICHUS U aHANIM3a TaHHbIX. Buszyanu3anus TaHHbIX.

Ba3bl JaHHBIX

[Tonsitue n HazHauenue 6a3wl manHbIX (Hanee — bJI). Knaccudukanus B/, Cuctemsr
ynpasnenus b/ (CYB/). Tabnuuel. 3anuce u none. KinroueBoe mose. Tumsl JaHHbIX. 3ampoc.
Tumnsl 3arpocoB. 3anpockl ¢ napamerpamu. CoptupoBka. @uinbTpanus. Beruucisemsle mosms.

@opmol. Omuemol.

Muorortabnauunsie b/I. Cesizu mexay Tabnuuamu. Hopmanuzayus.

IMoaroToBKa U BHINOJHEHHE HCCIEI0BATEIBCKOI0 MPOEKTA

TexHoIOTHS BBIIOJIHEHUS UCCIIEN0BATENLCKOTO MPOEKTA: MOCTAaHOBKA 3a/1a4yH, BHIOOP
METO/OB HCCIICIOBAaHUS, COCTABJICHHE IPOEKTa W IulaHa pPadoOT, MOATOTOBKAa HCXOIHBIX
JMaHHBIX, MPOBEICHUE HUCCIeNOoBaHMus, (HOPMYIHPOBKAa BBIBOJOB, MOJITOTOBKA OTYETA.
Bepudukanus (rmpoBepka HaJIe)KHOCTH U COTIIACOBAHHOCTH) MCXOJHBIX JAHHBIX U BAJIMIALIMS
(mpoBepKa JOCTOBEPHOCTH) PE3YJIHTATOB HCCIEIOBAHUS.

Craructudeckast 00padboTka gaHHbIX. O0paboTKa Pe3yIbTATOB IKCIIEPUMEHTA.

Cucmembul UCKyCCMIEEHHO20 UHMENIEKMA U MAUWUHHOE 00yYeHue

Mawunnoe o00yueHue — pewieHue 3a0ay PpAcnO3HABAHUs, KlAccuuxayuu u
npeockazanus. Mckyccmeennvlii unmennekm. AHanu3 OAHHBIX ¢ HPUMEHEHUeM Memooo8
MAWUHHO20 00yYeHus. DKcnepmuble U peKoOMeHOamenlbHble CUCTEMbI.

Bonvuue dannvie 6 npupooe u mexnuke (ceHomHvie OaHHble, pe3yIbmamvl HU3ULeCKUX
9KCNEPUMEHMO8, UHMEPHEemM-0anHble, 8 YACMHOCU OaHHble coyuanbHuix cemeti). Texnonoeuu
ux o6pabomxu u XpameHus.

Pabora B nndopmaunonHom npocrpanctBe KomnbotepHsble ceTu

[IpyHIMIBI  TOCTPOEHUS KOMIIBIOTEPHBIX CE€TEU. Annapamuvie KOMNOHEHMbL
KomnviomepHulx cemel. IIpoeoonvie u Gecnpogoouvie mMeneKOMMYHUKAYUOHHBLE KAHATbI.
CereBble npoTOKOJBL. [IpuHIMIBI MexceTeBOro B3auMoaecTBUs. CeTeBble ONEpalMOHHbBIE
CUCTEMBIL. 3adayu CUCMEMHO20 AOMUHUCIIPUPOBAHUS KOMNbIOMEPO8 U KOMHbIOMEPHbIX
cemeil.

Wurepuer. Anpecarus B cetu Murepuer (IP-ampeca, macku moncetn). Cucrema
JIOMEHHBIX UMEH.

Texunonorus WWW. Bpayzepsr.

Be6-caiir. Ctpanuna. Bzaumogeiictsue BeO-cTpanulibl ¢ cepsepoM. A3pik HTML.
JluHamMuueckue CTpaHULbI.

Pa3paboTka BeO-caiiToB. SI3pik HTML, kackaaubie Tadbmuim! crieit (CSS).
Junamuueckurtt HTML. Pasmewenue sed-catimos.

Hcnonvzosanue cyenapues na sizvike Javascript. @opmer. Ilonsmue o cepeepruvix
AZLIKAX NPOSPAMMUPOBAHUS.

CeteBoe xpaHeHue naHHBIX. OOIaYHBIC CEPBUCHI.

HesiteibHOCTH B ceT UHTEpHET


http://www/

Pacmupennsiii mouck wuH(popManuu B cetd WHTepHeT. Mcmomb3oBaHHE SI3BIKOB
IIOCTPOEHHUS 3aIIPOCOB.

Hpyrue Buasl gedarenbHoctd B cetu  HWutepHer. CepBucel  HMHTepHeTa.
['eonokaMOHHBIE CEPBUCHI PEATBHOTO BpeMeHW (JIOKalus MOOWIBHBIX Telne(OHOB,
orpezesieHue 3arpy>KeHHOCTH aBTOMarucTpajiei u T.1.); HHTEPHET-TOPTrOBIIs; OPOHUPOBAHUE
OwmieToB ¥ rocTUHUIL U T.11. OOJIaYHbIe BEPCUH MPUKIIATHBIX IPOTPAMMHBIX CHCTEM.

HoBbie BO3MOKHOCTH ¥ TIEPCIIEKTUBHI pa3BuTus IHTepHETa: MOOMIBHOCTh, 00TauHbIC
TEXHOJIOTHH, BUPTYyaJIn3allus, COLUAIbHbIE CEPBUCHI, TOCTYIIHOCTb. 1exHono2uu « Mnmepnema
sewelly. Pazeumue mexnonozutl pacnpeoeieHHbix bl4UCIeHUIL.

CounanbHast uHGpoOpMATHKA

CouuanbHble CETH — OpraHu3alus KOJUIEKTUBHOTO B3aUMOJCUCTBUS M OOMEHa
naHHeiMu.  [Ipobnema moanuMHHOCTH ToNydyeHHOW wuHbopManuu. [ ocyoapcmeenHvle
9IeKMpOHHble cepsuchl U ycayeu. MoOmibHbIe TpuioxeHus. OTKpBIThIE 00pa3oBaTebHbIC
pecypebl. UHpopmannonnas kyiabTypa. MHbOpManmoHHble MPOCTPAaHCTBA KOJIJIEKTUBHOTO
B3anMoieiicTBrs. CeTeBOU ATHKET: MpaBUiia MOBEACHUS B KHOSPIIPOCTPAHCTBE.

Cmanoapmuszayus u cmanoapmul 6 chepe ungopmamuxu u UKT ookomnsromepHoll
9pul (3anuch uucen, arghasumos HAYUOHAIbHBIX A3bIKOS, OUOIUOMEUHO20 U U30AMENbCKO2O
oena u Op.) u KOMIbIOMEPHOLL dPbl (A3bIKU NPOSPAMMUPOBAHUSL).

Nudopmannonnas 6€30MacHOCTb

CpenctBa 3amuThl HHOOPMALIMKA B aBTOMATH3UPOBAHHBIX MH(POPMAITMOHHBIX CUCTEMAax
(AMC), KOMIBIOTEPHBIX CETSIX U KoMIbloTepax. Ob6mue mpoOieMsl 3auuThl nHpopMauu u
undopmanmonnot  6ezonmacHoctt  AMC. KomnbeloTepHble BUPYCHI W BPEIOHOCHBIC
nporpaMmel. Micronb30BaHne aHTUBUPYCHBIX CPEJICTB.

DNEeKTpOHHAs MOMAIUCH, CEPTU(UIIMPOBAHHBIC CAUTHI M JIOKYMEHTHI. [IpaBOBbIC HOPMBI
HCIIOJIb30BaHUsl KOMITBIOTEPHBIX MPOrpamMm U paboTel B MHTEepHETE. 3akoHOoAaTenscTBO PO B
00J1acTH MPOTrPaMMHOTO 00ECTIICUCHUSI.

TexHOTeHHbIE W DSKOHOMHYECKHE YIpo3bl, cBsi3aHHbIe ¢ wucnonb3oBanueM UWKT.
[IpaBoBoe oOecneuenne nHGOPMAITMOHHOM 0€30MaCHOCTH.

TemaTn4yeckoe miiannposanne 10 kiaace

Ne Conep:xanue yueOHOro MaTepuasa Koun-
n/n 4eCTBO
4acoB
HNudpopmanus u HHPOPMALMOHHBIE MPOLECCHI 7
1 [{enu nzydenus Kypca UHPOPMaTUKH. 1

HHcTpykTax o Mmepam 0€30MacHOCTH B KaOMHETe HH()OPMATHKH.
WHcTpykTax mo MmepaM nokapHoi 6e30MacHOCTH.
Nupopmanus. E€ cBoiicTBa 1 BUIBI.

2 WNHupopmanironHas KynbTypa 1 ”HGOPMAIMOHHAS TPAMOTHOCTb. 1
3 [Toaxobl kK ©3MEPEHUIO HHPOPMAITUH. 1
[TpakTuyeckas pabota «PemeHne 3a/1a4 Ha OrpeieIeHue KOJINIeCTBa
uHpOpMaIUN
4 WHudopmanroHHbIe CBA3U B CHCTEMaX Pa3IMYHON MPUPOIBI 1
[MpakTnyeckas pabora «Pemenne 3a1a4, CBSI3aHHBIX C BBIJICIICHUEM
OCHOBHBIX HH(POPMAIMOHHBIX TPOIIECCOBY
5 O6paboTtka nHGOpMAITUH. 1
6 Ilepenaua u xpaneHue HHGOpMAIIH. 1

[TpakTrueckas padota «KonupoBanue u JeKOAUPOBAHUE COOOIIEHUH 10
MIPEITI0KEHHBIM TTPaBUIIAM»




7 \ Kontponbras padora «ubopmarus u nHPpOpMaIMOHHBIE TPOIIECCH» 1

KomnbroTep u ero nporpaMmMHoe odoecriedyeHue 4

8 Hcropus pa3BUTHS BBIYMCIUTEIbHON TEXHUKU 1

9 OcHoBomnoararomme NpuHIKIbL yeTpoiictBa IBM. 1
IIpakTryeckas pabora «BbiOop KOH(pUTYpaluy KOMIIBIOTEPA B
3aBHCUMOCTH OT pEIIacMOi 3a1aum»

10 [IporpammHOe obecTieueHre KOMITBIOTEPA. 1
[Mpaktrueckas padora «Padota ¢ rpaduueckum nnrepdeiicom Windows,
CTaHJAPTHBIMU U CIIY>KEOHBIMH NPUIIOKECHUSIMU»

11 daitnoBas cucTeMa KOMITbIOTEPA. 1
IIpakTrueckas pabota «lcrnosnp30BaHNe TAPOIUPOBAHUS U ApXUBUPOBAHUS
111 00eCTIeYeHNsI 3alUThI HH(POPMAIIUN

IIpeacraBienne HH(POPMALUH B KOMIIbIOTEpe 9

12 [IpencraBnenue yucesn B MO3UIMOHHBIX CHCTEMaX CUUCIICHHS. 1
IIp.pabota «3amuch yucen B pa3IUUHbIX CUCTEMAX CUUCIICHUS

13 [lepeBon uncen 1ECATUYHOIO YKMCIIA B CUCTEMY CUHCIIEHMSL. 1
[Ip.padota «IlepeBoa U3 AECITUUHON CUCTEMBI B IPYTUE CUCTEMBI
CUHCJICHUS»

14 IlepeBon uncesn 1eCATUYHOTO YHCIa B CHCTEMY CUMCIICHUS. 1
[Ip.pabota «IlepeBox U3 M0O0I CUCTEMBI CUUCIICHHS B ICCATUIHYIO
CHCTEMY CUUCIICHUS»

15 KontponsHas padora «IIpeacraBnenue nHpopManuy B KOMITBIOTEPE» 1

16 Apudmerndeckue oneparyy B MO3UIHOHHBIX CUCTEMaX CUHCICHUSI. 1
IIpakTryeckas pabora «BbruncieHus B MO3ULMOHHBIX CUCTEMAX
CUHCIICHUS

17 [IpencraBnenue ynucen B KOMIBbIOTEPE. 1

18 KoaupoBanue TekcToOBOM HH(OPMALINH. 1
[IpakTnueckas padora «PemieHue 3a1a4 Ha KOJUPOBAHUE TEKCTOBOM
uHpOpMaLUN»

19 Koaupoanue rpadguueckoii nH(popMaImy. 1
[IpakTuueckas padota «Pemenne 3aaa4 Ha KOaupoBaHUe rpaduuecKon
UHpOpMAaLUN»

20 KonupoBanue 3BykoBoii MH(OpMaLUU. 1
ITpakTryeckas pabota «PerieHne 3a1a4 Ha KOAUPOBaHUE 3BYKOBOM
nHpopMaun»

DJIEeMEHTHI TEOPHH MHOKECTB U AJIredpbl JOTMKH 10

21 HexoTopslie cBe1eHUS U3 TEOPUU MHOXKECTB. 1

22 AnreOpa JIOTHKH. 1

23 Anre0pa JOTHUKH. 1
ITpakTuyeckas pabora «PereHne TOru4eckux 3agau»

24 Tabnuibl ICTUHHOCTH. 1

25 TaGnuibl KCTUHHOCTH. 1
[Mpaktryeckas padora «IlocTpoeHHE TIOTHIECKOTO BRIPAKESHHUS 110 3aTaHHON
TabJIUIe UCTUHHOCTHY

26 KonTponpHas padoTta «JIeMEHTBI TEOPHH MHOXKECTB U aJITeOphl JIOTUKH 1

27 IIpeoOpa3oBaHue TOrMUECKUX BBIPAKEHUH. 1

28 ITpeoOpa3oBaHue TOrMUECKUX BBIPAKEHUH. 1
[IpakTnueckas pabota «BpInoaHeHNE S5KBUBAJICHTHBIX TPE0Opa3oBaHU
JIOTHYECKUX BBIPAKECHUN

29 DIeMEeHTHI CXeMOTEXHHUKH. JIoTHYecKrne CXeMBbI. 1




30

Jlormueckue 3a1auu U CIOCOOBI UX PELICHHUS.
[TpakTrueckas padota «Pemenne NpocTeHImmx JOTHISCKUX YPABHCHHIN

CoBpeMeHHbIE TEXHOJIOTHH CO3IaHUS M 00pad0TKH HHPOPMALMOHHBIX

00LEeKTOB

31

TexkcToBbIe JOKYMEHTBI/
[Tpaktrueckas padora «Co3anue, peaakTupoBanue 1 GopMaTHPOBAHHE
TEKCTOBBIX JJOKYMEHTOB Pa3JIMYHOTO BUIa»

32

OOBEKTHI KOMIIBIOTEPHOU rpadUKH.
[TpakTuueckas pabora «Co3nanue, pelakTUpoBaHKEe U (popMaTupoBaHHE
PacTpOBBIX TpapUUECKUX N300paKEHUIN»

33

KomrmbrotepHslie npe3eHTam
[Ipaktuueckas padora «Co3qaHue Npe3eHTALUN

34

HTorosasi KOHTpPOJbLHAs padoTa
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