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@enepanpHas pabouas nporpamma o ydeOHomy mnpeamery «HpopmaTuka» (yriayOsi€HHBIM
ypOBeHb) (IpenMeTHas oonacth «MaTeMaTrka 1 HHGOpMAaTHKay) (aIeeCOOTBETCTBEHHO — ITporpamMma
no wuHpopMaTuke, WHPOPMATHKA) BKIIOYAET TOSCHUTEIBHYIO 3allUCKY, COAepKaHHe OOydUeHHs,
IUTAHUPYEMBIE PE3YIIbTAaThl OCBOCHUATIPOTPAMMBI IO HHPOPMATHKE, TEMATHYECKOE TUIAHUPOBAHNE

Conepxanue OOYYCHHs PACKPBIBACT COACPIKATEIBLHBIC JIMHUU, KOTOPBIC INPEAIararoTcs s
00513aTeTbHOr0 U3YYEHHS B KaXI0M KJIacCe Ha YPOBHE CpPeIHEro o0IIero oopa3zoBaHusl.

[Inanupyemble pe3yabTaThl OCBOCHUSI MPOTPAMMBI 10 WH(OPMATHUKE BKIIIOYAIOT JIMYHOCTHEIE,
MeTaIpeMEeTHbIC Pe3yIbTaThl 32 BECh MEPHO/I OOyUEHUS Ha YPOBHE CPETHETO O0IIEro o0pa3oBaHus, a
TaKXKe IMPEIMETHbIE JIOCTH)KEHUS O00y4aroIlerocsiza KaxJblid roj o0yueHus.

IHOACHUTEJIbBHASA 3AIIMCKA

[Iporpamma 1o wuHpoOpMaruke (YrIyOJEHHBIM YpOBEHb) Ha YPOBHE CpEIHEro OOIIero
oOpa3oBaHus pazpaboTaHa Ha OCHOBe TpeOOBaHMN K pe3yabTaTaM OCBOCHHS OCHOBHOM
00pa3oBaTeNbHON MPOrpaMMBI CpeIHEro o0IIero odpaszoBanus, mpenactaBieHHbix B ®I'OC COO, a
Takke (enepaapbHO pabodeii MporpaMMbIBOCIIUTAHHUS.

[Iporpamma mo umHpoOpMaTHuKe MAET MPEACTABICHUE O IIENAX, OOIIel cTpaTeruu O0y4YeHwus,
BOCIIMTAHUS W Pa3BUTHS OOydaroONmMXcs CpeacTBamMu ydeOHoro mnpenmera «MHopmarukay Ha
yriayOGnE€HHOM ypOBHE, YCTaHABIMBAET 00s3aTeNIbHOE IPEIMETHOE COAEpIKaHKE, IPEAYCMATPUBAET €ro
CTPYKTYypUpOBaHUE IO pa3fesiaM U TeMaM Kypca, Ompe/elseT pacipeesieHue ero mo kmaccam (rojam
U3y4eHHs), AT MPUMEPHOE paclpeneleHne y9eOHBIX 4acoB M0 TEMATWYECKHM paslelaM Kypca |
peKoMeHiyemMyto (IpUMEPHYI0) MOCIEA0BAaTEIbHOCTh UX H3Y4YEHHS] C Y4YETOM MEXKIIPEIMETHBIX U
BHYTPHUIIPEIMETHBIX CBsI3€il, JOTMKH Y4eOHOr 0 Mmpolecca, BO3pacTHBIX 0COOEHHOCTEH 00yJaromuxcs.

[IporpamMma 1o uHpOpMATHKE ONpPEENIIeT KOTUICCTBCHHBIC U KAUeCTBEHHBIC XapaKTEPUCTHKU
yuyeOHOro marepuajia JUisi KaXxJOoro roja H3y4eHHs, B TOM UHCJIE /IS COAEPKaTeIbHOro
HATIOJTHEHHsI Pa3HOro BHJIA KOHTPOJS (IMIPOMEXKYTOYHOM aTTeCTallMd OOYYaroIIMXCs, BCEPOCCUUCKHUX
MPOBEPOYHBIX pPabOT, TOCYHApCTBEHHOW WTOroBoW arrecranuu). [Iporpamma mo wuHpOpMaTHKE
ABJIIETCS. OCHOBOHM Ul COCTaBJICHHUS aBTOPCKUX Y4EOHBIX MporpaMMm M Y4eOHMKOB, MOYPOYHOTO
TUTAHUPOBAHMSI KypCca YUUTEIICM.

Nudopmartuka B cpereM 0011eM 00pa30BaHUN OTPAXKAECT:

CYIIHOCTh MH(OPMATUKU KaK Hay4YHON TUCIUILIMHBL, U3Yy4alollell 3aKOHOMEPHOCTUTIPOTEKAHUS U
BO3MOXKHOCTH aBTOMATH3AI[MH HHPOPMAIIMOHHBIX MPOIIECCOBB PA3TUYHBIX CUCTEMAX;

OCHOBHBIE 00JIaCTU MPUMEHEHUSI UHPOPMATUKH, TIPEXkAE BCEro MHPOPMALIMOHHbIE TEXHOJIOTHH,
yIpaBJIeHHUE U COLMATBHYIO cepy;

MEXTUCIUTUTMHAPHBINA XapakTep HHPOPMATHKU U HHPOPMAIIMOHHON IS TEIIBHOCTH.

Kypc uHbOpMaTuKu a1 YpOBHSI CPEIHETO OOImIeTO 00pa3oBaHUs SBISETCS 3aBEPIIAIOIINM
ATarioM HETPEPHIBHOW MOJATOTOBKU OOYyYaroImuXxcs B oOiacté MH(OpMAaTUKU M UHGOPMAIIMOHHO-
KOMMYHUKAIIMOHHBIX TEXHOJIOTUW, OINUpaeTcs Ha CoAepKaHWe Kypca HWH(DOPMATUKH YpPOBHS
OCHOBHOTO 00miero o0Opa3oBaHUS M  ONBIT IOCTOSHHOIO TNpPUMEHEHUS HHGPOPMAIMOHHO-
KOMMYHUKAIIMOHHBIX TEXHOJOTHH, 1aéT TeOpETUYECKOEe OCMBICIIEHUE, HHTEPIIPETAlUI0 U 00001IeHIe
3TOrO ONBITA.

Pesynbratel  yrimyOn€HHOro ypoBHA u3ydeHHss ydyeOHoro mnpenmera «MHbopmaTrka»
OPUEHTHPOBAHBl Ha TMOJNy4Y€HHWE KOMIIETEHTHOCTEH [UIsi mochedyromed mpodeccroHanbHOM
JeITeNbHOCTH KaK B PaMKax JAHHOM INpeIMETHOH 00JacTH, TaKu B CMEXHBIX ¢ Hel obmacTax. OHU
BKJIIOYAIOT B ce0s:

OBIIQJICHHE KIIIOUEBBIMH TIOHATHUSMU W 3aKOHOMEPHOCTSMHU, HA KOTOPBIX CTPOUTCS JlaHHAs
npeaMeTHas 00lacTh, pPAclO3HABAHWE COOTBETCTBYIOIIMX WM IIPU3HAKOB U B3aMMOCBA3EH,
CIIOCOOHOCTH JEMOHCTPUPOBATh PA3IMYHbIE MMOAXOJbl K H3YYEHHUIO SBJICHUH, XapaKTEepPHBIX IS
M3y4aeMoil mpeaMeTHOI 00nacTu;

YMEHHME pElIaThb THUIIOBBIE MPAKTUYECKHME UM TEOPETHYECKHE 3aJauM, XapakTepHbIE Ul
UCIOJIb30BaHUS METOJIOB U MHCTPYMEHTApHsI JaHHOW MpPeAMETHOI 001acTH;

HalW4yMe TMpeACTaBIeHUN O JaHHOW MpeaMEeTHOW o0JacTH Kak IIeIOCTHOH Teopuu
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(COBOKYITHOCTH TEOPHIA), OCHOBHBIX CBSI3SX CO CMEXHBIMH 00JIACTSIMU 3HAHHM.

B pamkax yriayGnéHHOro ypoBHS M3ydeHUs MH(POPMATUKU oOecreuuBaeTcs lefieHanpaBieHHas
MOJrOTOBKA OOYYAIOIIMXCS K MPOJOKCHHIO 00pa3oBaHMsl B OpPTaHM3ANMSIX MPodeccHoHATEHOTO
o0pa3oBaHMsl 1O CHEIHAIbHOCTSM, HEMOCPEJICTBEHHO CBA3aHHBIM C IU(PPOBBIMU TEXHOJOTHSIMH,
TaKUM KaK IpOrpaMMHasi MHXEeHepHsl, HH(popMallMOHHast 6€3011acCHOCTb, HH()OPMAIIMOHHBIE CUCTEMBIN
TEXHOJIOTMHM, MOOWIBbHBIE CHUCTEMBI M CETH, OONbIIME JaHHbIE W MalluHHOE OOyuyeHwHe,
MPOMBILUICHHBI MHTEPHET Bellel, UCKYCCTBEHHbI HMHTEIEKT, TEXHOJIOIMH OECIpOBOJHON CBS3H,
pOOOTOTEXHMKA, KBAaHTOBbIE TEXHOJIOTMH, CHUCTEMBl PACHPEICNEHHOIO peecTpa, TEXHOJIOTHH
BUPTYAJILHO! U JIOIIOJIHEHHOU PEAIBHOCTEH.

OcHoBHas uenb u3ydeHust yueOHoro mnpenmera «MHopmarnka» Ha yriayOnEHHOM YpOBHE
cpeaHero oOmero oOpa3oBaHusi — oOecreueHue JanbHEHIIero pa3BUTUA HMH(OpMALMOHHBIX
KOMIIETCHIIMA ~ 00y4aromerocsi, ero TOTOBHOCTH K JKM3HM B YCJIOBUSAX pa3BUBAIOLIETOCS
MH(OPMAIIMOHHOTO O0IIECTBa M BO3pacTalolleldl KOHKYpEHIIMM Ha pbIHKE TpyAa. B cBs3u ¢ atum
nzydeHue nHpopmatuku B 10—11 xmaccax 1omKHO 00€CTICUUTh:

c(OPMHUPOBAHHOCTL MHPOBO33PEHHUS, OCHOBAHHOTO Ha MOHMMAHUHM POMU HUH(POPMATHUKH,
UH(POPMAITMOHHBIX 1 KOMMYHHUKAIIHOHHBIX TEXHOJOTUH B COBPEMEHHOM OOIIIECTRBE;

c(OPMHUPOBAHHOCTH OCHOB JIOTUYECKOI'0 U aJITOPUTMHUYECKOTO MBIIIJICHMS;

c(OPMHUPOBAHHOCTh YMEHMH pa3nuyaTh (PAKTbl W OLEHKH, CPABHHUBATH OLIEHOYHBIE BBHIBOJBI,

BUJETh MX CBSI3b C KPUTEPUSIMU OLICHUBAHHUS U CBSI3b KPUTEPHUEB C ONpPEAEIEHHONW CHCTEMOU

IIEHHOCTEH, MPOBEPATh HAa JOCTOBEPHOCTh U 00001aThHH(pOpPMAITHIO;

c(OPMHUPOBAHHOCTh MPEJACTABICHUH O BJIMSHUM HH(GOPMALMOHHBIX TEXHOJNOTUI Ha >XU3Hb
YeloBeKa B OOIIECTBE, MOHMMAHHE COIMAIBHOTO, SKOHOMHYECKOTO, MOJUTHYECKOr0, KyJIbTYpHOTIO,
IOPUAMYECKOr0, MPUPOIHOr0, IPrOHOMUYECKOT0, MEAULIMHCKOIO U (PU3HOJIOTMYECKOTO KOHTEKCTOB
UH(POPMAILIMOHHBIX TEXHOJIOTUH;

MPUHATHE TIPABOBBIX W OITHUECKUX AaCHEKTOB HH(OPMAIIMOHHBIX TEXHOJIOTUH, OCO3HAHUE
OTBETCTBEHHOCTH JIIOJIEH, BOBJIECUEHHBIX B CO3JaHHME M HCIOJIb30BaHHE HMH(OPMAIMOHHBIX CHCTEM,
pacrpocTpaHeHne HHPOpMalLuy;

CO3JIaHHME YCIIOBHH JJIs1 Pa3BUTUS HABBIKOB YU€OHOH, IPOEKTHOM, HAyYHO-HUCCIIEIOBATEILCKON U
TBOPYECKOH NIESTETbHOCTH, MOTHBAIIMU OOYUYAIOIIMXCSIK CAMOPA3BUTHIO.

B copepxanum yuebHoro mnpeamera «MH(pOpMaTHKa» BBIIEISIOTCS YEThIPE TEMAaTUYECKHX
pazzena.

Paznen «{udpoBas rpaMOTHOCTB» MOCBSIIEH BOIPOCAM YCTPOMCTBA KOMIIBIOTEPOB M JPYIHX
JJIEMEHTOB LHM(POBOr0 OKPYKEHUsS, BKIIOYAas KOMIIBIOTEPHBIE CETH, HCIOIb30BAHUIO CPEICTB
OIEPallMOHHONW CHUCTeMBbl, paboTre B ceTH MHTepHET M UCIOJIB30BAaHUIO WHTEPHET-CEPBUCOB,
MH(OPMAIIMOHHON OE€30MaCHOCTH.

Paznen «Teopermueckne OCHOBBI MH(MOPMATHKH» BKIOYAeT B ce0s MOHATUHHBIA ammapar
UH(POPMATHKH, BOIIPOCH KOJMPOBAaHUS UH(opManuy, n3MepeHust HHGOpMAIIMOHHOTO 00bEMa TaHHBIX,
OCHOBBI aIreOpbl JIOTUKU U KOMITBIOTEPHOIO MOJIEIMPOBAHMUS.

Pasnen «AnroputMbl M IPOrpaMMHUPOBAHHE» HAIIPaBICH Ha pPa3BUTHE AITOPUTMHUYECKOTO
MBIIIIEHHS, pa3pab0TKy aJrOpUTMOB M OLIEHKY UX CIOXKHOCTH, (POPMUPOBAHHME HABBIKOB peau3aliu
IIPOrpaMM Ha SI3bIKax MPOrpaMMUPOBAaHMSI BBICOKOTO YPOBHSI.

Paznen «HpopMaLOHHbIE TEXHOJIOTUI MIOCBSIIEH  BOIPOCAaM  IIPUMEHEHHUs
UH(POPMAILIMOHHBIX TEXHOJOTHH, pEaIN30BaHHbIX B NPUKIAJHBIX HPOrPAMMHBIX MPOAYKTaX H
UHTEpPHET-CEepBUCAX, B TOM 4YHCIE B 3a/a4yax aHajiW3a JAHHBIX, UCTOJB30BAaHUIO 0a3 MaHHBIX H
3JIEKTPOHHBIX TAOJIHNII JUI pellleHus] NPUKIaHbIX 3a7a4.B npuBei€HHOM fanee coaepKaHuu y4eOHOro
npeamera «MHpopmaTuka» KypCHBOM BBIJICNIEHBl JIONOIHUTENbHBIE TEMbI, KOTOpblE HE BXOJAAT B
00s13aTeNpHYI0 MporpamMmy OOy4YeHHs, HO MOTYT OBITh MPEIUIOKEHBI Ui U3YYEHHs OT/AEIbHBIM
MOTHBHPOBAHHBIM U CIIOCOOHBIM 00YYaOLIUMCS.

VYrnyOnéHHblil ypoBeHb M3Yy4eHHs HH(GOPMATUKH PEKOMEHAYETCS JUIsl TEXHOJIOTMYEeCKOro
npoduisi, OPUEHTHPOBAHHOI'O HA WHXCHEPHYI0 W HWH(POPMAIMOHHYIO c(hepbl JIesTeIbHOCTH.
VYriyOnéHHbI  ypoOBEHb U3Y4YEHHUS MHPOPMATHKU O0O0ECIEeYMBAET: IOArOTOBKY OOydYarouuxcs,
OPHEHTUPOBAHHBIX Ha CIELUAIBHOCTH B 00JIACTHM HMH(OPMALMOHHBIX TEXHOJOTMH M HHXKEHEPHbIE
CIELUAJIBbHOCTH, Y4YaCTHE€ B IIPOEKTHOW U HCCIECAOBATEIbCKON JEATEIBHOCTH, CBS3aHHOU C
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COBpEMEHHBIMU  HANpaBJICHUSMH OTpacid HH(POPMAIMOHHO-KOMMYHHKAIIMOHHBIX TEXHOJIOTUM,
MOJATOTOBKY K YYacTHIO B ONMMIHAAaXx M caade EaMHOro rocyaapCTBEHHOrO »SK3aMeHa I10
uH(pOpPMaTHKE.
[TocnenoBarenbHOCTh M3YUYEHUS TEM B TIpeiesiaX OJHOIO roja OOy4YeHHs] MOKET OBITh M3MEHEHa
[0 YCMOTPEHUIO Yy4YUTeNls NpHU MOArOTOBKE pabouell MporpaMMmbld MOYPOYHOTO MJIAHUPOBAHHUS.
OO1ee 9rcio 4acoB, PEKOMEHIOBAHHBIX JUIs M3ydeHus uHpopmaruku — 272 gaca:B 10 kmacce —
136 gacos (4 gaca B Heenmo), B 11 kmacce — 136 yacoB (4 yaca B HEAETIO).



COJAEPKAHUE OBYUYEHMUS?

10 KJIACC

Hudposas rpaMoTHOCTH

TpeOoBaHusT TEXHUKHM O€30IMACHOCTH M TUTHEHBI NMpH paboTe C KOMIBIOTEpAaMU M APYrUMHU
KOMITOHEHTaMH LH(YPOBOTO OKPYKEHUSI.

[IpuHnunsl paboThl KOMIBIOTEPOB M KOMIBIOTEPHBIX cucTeM. Apxutektypa ¢on Heiimana.
l'apeapockas  apxumexmypa.  ABTOMaTHYECKOE  BBIIOJIHEHHE  IPOrpaMMbl  MPOLIECCOPOM.
OnepatrBHas, NOCTOSIHHAasT W JOJrOBpeMeHHas namsaTb. OOMEH [JaHHBIMM C IIOMOILIBIO IIUH.
KoHTposiepsl BHEMHUX ycTpOUCTB. [IpsAMOi OCTyIT K MaMSITH.

OCHOBHBIE TEHIEHLMHU Pa3BUTUSA KOMIBIOTEPHBIX TexHojorui. IlapasuienpHble BbIYMCICHUS.
MHoronpoueccopHble cucteMbl. CynepKoMIbIOTEPHL. PacnipenenéHHble BBIYMCINUTENBHBIE CUCTEMBI U
o0paboTka OonbIMIMX JaHHBIX. MOOUIIBHBIE LIU(POBBIE YCTPOWCTBA M MX POJb B KOMMYHUKAIMSIX.
Bcerpoennble koMnbroTepsl. MUKpOKOHTpOJLIEpHl. POOOTH3MpOBaHHBIE IPOU3BO/ICTBA.

[IporpamMHOe oOecriedeHrne KOMITBIOTEPOB W KOMIIBIOTEPHBIX CHUCTEM. BHIBI IporpamMMHOro
obecrnieueHuss U Ux HazHadeHHe. OCOOEHHOCTH MPOrpPaMMHOr0 00eCreueHUs: MOOUIIBHBIX YCTPOUCTB.
[TapannensHoe mporpammupoBaHue. CucteMHoe mporpaMMmHoe oOecnedeHue. OnepanuoHHbIe
cucteMbl. YTuiuthl. [lpaiiBeppl ycTpoiicTB. HMHcTausiuusg W JEUHCTAULILIUS [POTrPaMMHOIO
obecrieyeHusl.

®aiinoBple cucTeMbl. [IpUHIMTIBI pa3MelmIeHHsT W MMEHOBaHUS (DANMIIOB B JIOJITOBPEMEHHOM
namstu. [11aGnoHb! A onucanus rpymnn ¢ainos.

[Iporpammuoe oOecriedenue. JIMIeH3upoBaHue MPOrpaMMHOro obecreueHus W H(POBBIX
pecypcoB. IlpompuerapHoe u cBoOOoAHOe mporpamMmmHoe oOecrnieueHue. Kommepueckoe u
HEKOMMEpPYECKOE  HCIOJb30BAHHWE MPOrpaMMHOI0  olecreyeHHs U LHHU(POBBIX  PECYPCOB.
OTBETCTBEHHOCTh,  YCTaHaBJIMBaeMas  3aKoHoJaTenbcTBOM  Poccuiickoit  ®enepauun  3a
HEIPAaBOMEPHOE UCMOIb30BaHUE MPOrPaMMHOI0 0OecTeyeHs U HUPPOBBIX PECYPCOB.

[IpyHIMIBI TOCTPOEHUS M alNapaTHbIE KOMIIOHEHThl KOMIBIOTEpHBIX ceTeil. (CereBble
nporokosel. Cerb MuTepHer. Anpecanust B cetu MutepHer. [Iporokonsr creka TCP/IP. Cucrema
JTOMEHHBIX UMEH.

Paznenenue IP-cetn Ha mojceTu ¢ MOMOIIBI0 Macok nojacereil. CereBoe aJMUHUCTPUPOBAHUE.
IlonyyeHnue naHHBIX O CETEBBIX HACTPOMKAax Komiblorepa.llpoBepka HanmMuus CBS3U C y3JIOM CETH.
Omnpenenenue MapuipyTa JBHKEHHUS TaKETOB.

Bunsr pesrensHoctu B cetu MuTepHer. CepBuckl MHTepHeTa. ['eonHpopMaiioHHbIE CUCTEMBI.
I'eonokanoHHbIe CEpBUCHI PEATbHOIO BPEMEHM (HampuMep, JIOKalus MOOMJIBHBIX Tele()OHOB,
OIpe/ieNIeHNE 3arpy>KeHHOCTH aBTOMAarucTpajeil), WHTEPHET-TOProBisl, OpOHUpOBaHUE OWUJIETOB U
TOCTUHULL.

! Kypcueom BbInenen Matepuan, KOTOPHI He SBISETCS 00A3aTeNbHBIM IPU U3Y4eHHH U HE BXOIUT B
COJIEPKAaHUETIPOMEKYTOYHOU WIIM UTOTOBOM aTTECTALUHU I10 IIPEIMETY.



l'ocynapcTBeHHbIE 3EKTPOHHBIE cepBUCHl M yciyru. ColuanbHble CEeTH — OpraHu3anus
KOJUIEKTUBHOIO B3aMMOJAEHCTBUS M OOMeHa JaHHbIMH. CeTeBOM S3THUKET: NpaBWiia IOBEJICHHS B
kubepnpoctpancTBe.  IIpobmema  mommmMHHOCTH — monydyeHHOM — uH(opMmamuu.  OTKpbITHIE
00pa3oBaTeIbHbIE PECYPCHI.

TexHOreHHble M HKOHOMMYECKHE YIpO3bl, CBSI3aHHBIE C HCHOJIb30BaHMEM HH(OPMAIMOHHO-
KOMMYHHMKAIIMOHHBIX TeXHOJIOruid. OOume npobieMsl 3auThl HHGOpMAMU U HUH(OPMALMOHHOM
6esonmacHoctu. CpenctBa  3amThl  MHGOPMAIMKM B KOMITBIOTEPAX, KOMIBIOTEPHBIX CETSIX U
aBTOMATHU3HPOBaHHBIX HMH(GOPMAIMOHHBIX cucTeMax. I[IpaBoBoe oOecrneueHne HHOOPMALIMOHHON
0€30MMacHOCTU. DeKmMpoHHAas Yudposas nOONUCh, Cepmupuyuposanmvie caimol U OOKyMeHMbl.

[IpenoTBpaleHne HECAaHKIIMOHUPOBAHHOTO IOCTYIA K TMYHON KOH(UASHINATEHOHUH(DOpMAIIHH,
XPaHSAIICHCs Ha MEPCOHAIBHOM KOMITBIOTEPE, MOOMIJIBHBIX YCTpOMCTBaX. BpemonocHoe mporpaMmMHoe
obecriedeHne u crnocoObl 60pbObI ¢ HUM. AHTUBHPYCHBIE NporpaMMbl. OpraHu3anus JMYHOTO apXuBa
uHpopmaruu. PesepBHoe konupoBanue. [laponbHas 3ammura apxusa.

Mudposanue nanHpix. CuMMeTpUUHbIE U HECUMMeTpUUHbIe K dpsel. [LndpeinpocToii 3ameHsbI.
[udp Leszaps. [ludp Buwxkenepa. Anroputm mudpoanus RSA. Cmeeanoepaghus.

TeopeTnyeckne 0CHOBBI HHPOPMATHKH

Wndopmanus, nanHsle U 3HaHusA. MHQopmanMoHHBIE MpoLecchl B IMPHUPOJE, TEXHUKE U
oOrecTse.

HenpepoiBHBIE W JTUCKpETHBIE BEIMYMHBI M CcHUTHaJIBL. Heo0XomamMOoCTh  TUCKpETH3aIUU
uH(popMaIuK, IpeJHaA3HAYCHHOM A1l XpaHeHus, repeaadyn 1 00paboTKuB HU(POBLIX CUCTEMAX.

JIBonuHoe KoaupoBaHue. PaBHOMepHBIE 1 HEpaBHOMEPHBIE KOJbl. JlekonupoBaHue COOOLICHUH,
3allUCaHHBIX C IIOMOLIBIO HEPAaBHOMEpHBIX KOJOB. YcimoBue Pano. IloctpoeHne OaHO3HAYHO
JEKOAMPYEMBIX KOJIOB C MOMOIIbIO AepeBa. I pag Anr.A. Mapkosa. EnuHULIBI U3MEPEHUS KOJUYECTBA
uHpopMaruu. An(aBUTHBIA MOIXO K OLIEHKE KOIMYeCTBAa HHPOpMAIUH.

Cuctemsl cuncnenus. Pa3BépHyTast 3anUCh LETIBIX M JAPOOHBIX YHMCEN B MO3ULIMOHHOW CHCTEME
curcaeHusi. CBOMCTBA MO3UIIMOHHON 3allMCH YKCia: KOJIMYECTBO HU(P B 3aMUCH, IPU3HAK JAETUMOCTH
yycjla Ha OCHOBAaHHE CHCTEMbl CUMCIEHUS. AJTCOPUTM IMEepeBoja ILenoro uyuciaa u3 P-n4Hoit
CHCTEMBl CUMCIICHUS B JACCATUYHYIO. AJITOPUTM IepeBoja KOHEUYHOU P-uuHOM ApoOu B AECATUUHYIO.
AJNropuT™M mepeBoAa LENOro 4YMcia M3 JAECATUYHOM CHCTeMbl cuucieHus B P-uunyro. IlepeBon
KOHEYHOH JecATUYHON pobu B P-uunyro. /IBonyHas, BOCbMEpUYHas U HIECTHAALATEPUUHAS CUCTEMBI
CUHCIICHUS], CBSI3b MEXAY HUMU. Apu(pMETUYECKHE ONepaluy B MO3UIMOHHBIX CHCTEMaX CUUCIICHHS.
Tpouunas ypagnoseweHHas cucmema cuucieHus. [{8outuHo-0ecamudtas Cucmema CHUucieHus.

KomupoBanue texcroB. Kogupoka ASCII. Omno6Gaiitaeie komupoku. Cranmapt UNICODE.
Konuposka UTF-8. Onpenenenuie nHpopMannoHHOro 00bEMa TEKCTOBBIX COOOIICHUM.

KoaupoBanue unzoOpaxkenuil. OueHka MHQOPMALMOHHOIO 00bEMa rpa@UuUecKux JaHHBIX MPU
3aJlaHHBIX pa3pelleHuH U IITyOuHe KoaupoBaHus 1BeTa. L{BeToBble Moaenu. BektopHoe koaupoBaHue.
®opmartsl rpaduueckux (aitnos. TpéxmepHas rpaduxa. @pakranbHas rpaduka.

KomupoBanue 3Byka. OrieHka WHGOPMAIMOHHOTO 00BEMA 3BYKOBBIX JIaHHBIX TPU 33JaHHBIX
4acTOTE TUCKPETU3aLUU U Pa3pAIHOCTH KOJAUPOBAHHUS.

Anrebpa noruku. [loHATHe BbICKa3biBaHUS. Bpicka3biBaTenbHble (POpPMBI  (TIPEAUKATHI).
KBanTOpBI CylIeCTBOBaHUS U BCEOOIIIHOCTH.

Jlornueckue onepauuu. TaOmuubl wucTUHHOCTU. Jlornuyeckue BblpaxeHus. Jloruueckue
ToXaecTBa. /loka3areabCTBO JIOTMYECKUX TOXKIECTB € MOMOIIbIO TaONUIl UCTUHHOCTU. Jlornyeckue
olepalyy U ornepanuy HajJ MHOKECTBAMHU.

3aKkoHBl anreOpbl JIOTMKH. OKBHUBAJEHTHBIE NPeoOpa3oBaHUS JIOTMUECKUX BBIPAKEHUI.
Jlornueckue ypaBHEHHsI U CUCTEMBI YPAaBHEHUM.

Jlornyeckne QyHKIMU. 3aBHUCUMOCTh KOJIMYECTBA BO3MOXKHBIX JIOTMYECKHX (YHKIMI OT
KOJIM4ECTBa apryMeHTOB. [lo/HbIe cUCTEMBI JIOTHYECKUX (PYHKIHI.

Kanonnveckue ¢opmbl sorudeckux BblpakeHHH. CoBeplIEHHbIE JW3BIOHKTUBHBIE U
KOHBIOHKTUBHBIE HOPMAaJIbHBIE (POPMBI, AITOPUTMBI MX TIOCTPOCHUS 10 TaOINIIE HCTUHHOCTH.

Jlornueckne n3yeMeHTHI B cocTaBe Kommbrorepa. Tpurrep. Cymmarop. MHoropaspsaHsii
cymmarop. IlocTpoeHne cxeM Ha JIOTMYECKUX 3JIEMEHTaX IO 3aJaHHOMY JIOTUYECKOMY BBIPAKEHUIO.
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3anmuch JIOTMYECKOrO BBIPAXKEHUS II0 JIOTUYECKOW cxeme. Mukpocxemvl U  mexHOno2us ux
npou3800cmed.

[IpencraBieHue LEIbIX YMCEN B MaMATH KOMIboTepa. OrpaHUYEHHOCTh JUana3oHa YUcell IpU
OFpaHUYEHUN KoJIM4YecTBa pa3psnoB. IlepenonHenne pa3psnHOil ceTkH. be33HakoBble M 3HAKOBBIE
JaHHbIe. 3HAKOBBIN OUT. /IBONYHBIN JOMOTHUTEIbHBIN KOJ OTPULIATENIbHBIX YHCE.

[ToGutoBbie nornyeckue omnepauuu. Jlormueckuii, apupMETHYECKHU W LUKIUYECKUI CIBUTH.
[[IndpoBanue ¢ momMomIb0 MOOUTOBOI oneparuu «uckitougatomee 1INy,

IIpencraBieHue BEIIECTBEHHBIX 4YKMCEN B INaMATH KOMIIBIOTEpa. 3HAdallass 4acTbU IOPSIOK
yrcna. Jluama3oH 3HauyeHM BeIIECTBEHHBIX uHcen. I[Ipobiaembl XpaHEHHs BEIECTBEHHBIX YHCEIl,
CBSI3aHHBIE C OrPaHWYECHUEM KOJIMYECTBA pa3psAoB. BEIONHEHHME onepanuid C BELIECTBEHHBIMHU
YlCJIaM{, HAKOIUIEHUE OIMOOK ITPY BHIUYUCIICHUSX.

AJITOPUTMBI M IPOTPAMMMPOBaHUE

OmnpezneneHre BO3MOXHBIX PpE3yJbTaTOB PAa0OThl NPOCTEHIIMX aITOPUTMOB YIPABICHUS
UCTIOJIHUTENSIMA M BBIYMCIUTENBHBIX aIropuTMOB. OIpesielieHe HCXOIHBIX JaHHBIX, IMPU KOTOPBIX
ITOPUTM MOXKET JaTh TPeOyeMBbIi pe3ysbTarT.

Ortansl peleHns 3a1a4 Ha Komnblotepe. IHCTpyMeHTanbHbIe CPEACTBA: TPAHCIATOP, OTIAA4HK,
npoguaupoBInuK. KoMnuisiuus u uHTEprperanus nporpamMm. BupryanbHble MallIuHBL

WnterpupoBanHas cpena pa3paboTkd. Meroasl omIagkud nporpamM. Mcmonb3oBaHue
TPacCUPOBOYHBIX Tabmui. Otnamounslii BbIBOA. [lomiaroBoe BEIMONHEHWE NPOrpaMMBL. T OYKH
octaHoBa. [I[pocMOTp 3HaUYeHUI IEPEMEHHBIX.

S3pik  mporpammupoBanus (Python, Java, C++, C#). Tumbl HaHHBIX: IEIOYUCIICHHBIEC,
BELIECTBEHHbIE, CUMBOJIbHBIE, Jorndyeckue. BerBienus. Cnoxnble ycnoBud. Luknbl ¢ ycimoBueM.
[uknael mo mnepeMeHHOW. B3amMo3amMeHIeMOCTh pa3JIMYHBIX BUJIOB ULUKIOB. VHBapHaHT IMKJIA.
CocraBiieHne IUKJIa C UCIIOJIb30BAaHUEM 3apaHee ONPEIEIEHHOIO MHBAapHUaHTa LKA,

JlokymenTupoBanue tnporpamm. HMcnonbs3oBanue kKommeHTapueB. [loaroroBka omnucaHus
POrpaMMbl U HHCTPYKIUU JJIS1 TTOJIb30BATENS.

ANropuTMBl  00paOOTKH HATYpadbHBIX YHCEN, 3allMCaHHBIX B MO3UIMOHHBIX CHCTEMax
CUMCIeHHUs: pa3OMeHHe 3aluCH YWCiia Ha  OTAETbHBbIE IHUQPHL, HAXOXKACHUE CYMMBI H
npou3BeeHUs TU(P, HAXOXKICHNE MaKCUMaTbHOU (MHHUMAIBHON) U (PHI.

HaxoxzaeHne Bcex MpPOCTBIX YMCEN B 3aJaHHOM JuanasoHe. IIpencraBieHue umcna B BHIE
Habopa MPOCTHIX COMHOXHUTENEH. ANTOpUTM OBICTPOrO BO3BEJIEHUS B CTEIIEHb.

OOpaboTka maHHBIX, XpaHsmmxcs B (Qainax. TekcroBble U MBOMYHBIC (aitnpl. dDaiiioBbie
nepeMeHHble ((aiinoBble ykazaTenu). Urenue u3 ¢aitna. 3anuceB daiin.

Pazbuenue 3amaum Ha momzanmaun. [loamporpammel (mpouenypsl W GyHKOuH). Pexypcus.
PexypcuBHble 00bekTHI ((pakTainbl). PexypcuBHbie mpouenypbl U GyHKIuu. Vcrnonp3oBaHuE CTEKa
JUIS OpTraHU3allii PEKYPCUBHBIX BHI30BOB.

Ucnonb3oBanue cranaapTHON OuOIMOTEKM si3blka mporpammupoBanus. [loaxmroueHue
OMOIMOTEK MOANpPOrpaMM CTOPOHHUX Hpou3BoAuTeneil. MOoIynbHBIM NPUHIMI — HTOCTPOSHUS
porpamm.

Yucnennsle MeTobl. Tounoe n npuOIMKEHHOE perieHus 3a1aui. YnciaeHHble METOIbl PELICHUS
ypaBHEHUM: MeTol mepedopa, METOoJ MOJIOBUHHOTO JeneHus. [IpuOmmkEHHOE BBIUMCICHHUE IIIMH
KpUBBIX. Boruncnenue miomazei Gpuryp ¢ moMoIsi0 YUCICHHBIX METOJ0B (METO MPSMOYTOJIbHUKOB,
merox Tpamenuii). Ilonck makcumyma (MUHMMyMa) (YHKIMM OJHOW I€pEeMEHHOM METOAO0M
MOJIOBUHHOT'O JIETICHUSI.

OOpaboTka CHUMBOJIBHBIX JaHHBIX. BCTpoeHHble (QYHKIMM $S3bIKA MPOrPAMMHPOBAHUS IS
00pabOTKU CHUMBOJBHBIX CTPOK. AJITOPUTMBI OOpaOOTKH CHUMBOJBHBIX CTPOK: MOJCUET KOJUYECTBA
MOSIBJIGHUN CHMBOJIA B CTPOKE, pa30MEeHHE CTPOKHM Ha CJIOBa MO MPOOEIbHBIM CHUMBOJAM, IOUCK
MOACTPOKH BHYTPH JAHHOW CTPOKH,3aME€Ha HaWJCHHON MOACTPOKH Ha JPYryro CTpoky. ['eHepanus
BCEX CIIOB B HEKOTOpOM aidaBUTE, YIOBIETBOPSIOMINX 3a/laHHbIM OTpaHUYECHUSIM.
[IpeoOpa3oBanue 4YMCIIaB CHMBOJIBHYIO CTPOKY U 00paTHO.

MaccuBel U MOCIENOBaTeNbHOCTH 4YHceNl. Bbluucienne o0O0OOMIEHHBIX —XapaKTEPUCTUK
9JIEMEHTOB MacCHBa WM YHCIOBOM TMOCJIEAOBATEIBHOCTH (CYMMBI, MPOH3BEICHHS, CPEIHEro
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apu(METUYECKOro, MHUHUMAJIBHOIO M MAaKCHMAJbHOI'O 3JEMEHTOB, KOJMYECTBA HIJIEMEHTOB,
YJIOBJIETBOPSIOIINX 3a/JaHHOMY YCIIOBHIO). JINHEHHBIHM MOKMCK 3aJaHHOT O 3HAUYEHHsI B MACCHBE.

CoptupoBka ogHOMEepHOro maccuBa. IIpocTeie METOIbI COPTUPOBKHM (METOJ MY3bIpbKa, METOJ
BbIOOpa, COPTHpPOBKA BcTaBkamu). CopTUpOBKa ClUsiHUMEM. BbIcTpasi copTupoBKa MaccuBa (aaroputM
QuickSort). /IBoMuHBIN TOUCK B OTCOPTUPOBAHHOM MAaCCHBE.

JIBymMepHbIe MacCuBbI (MaTpullbl). AJIrOpUTMBl 00paOOTKH ABYMEPHBIX MAacCHUBOB: 3aIlOJHEHUE
JIBYMEPHOr'0 YHCIOBOTO MAacCHBa IO 33JaHHBIM IIpaBHJIaM, IIOUCK 3JIEMEHTa B JIBYMEPHOM MAaCCHUBE,
BBIUUCIIEHHE MakCUMyMa (MUHHUMYyMa) U CYMMBI 3J€MEHTOB JBYMEPHOIO MAacCHBa, MEepEeCTaHOBKA
CTPOK U CTOJOIOB ABYMEPHOTO MaccuBa. Paspabomka npozpamm Onsi peuwienus NpocmuiX 3a0ay
ananuza oannvlx (04UCMKA OAHHBIX, KIACCUDUKAYUS, AHATU3 OMKIOHEHUIL).

HNudpopmManoHHbIe TEXHOJIOTHI

TexcroBblii mpoueccop. PenaktupoBanue u QopmarupoBanue. IIpoBepka opdorpabuu u
rpammatuku. CpeacTBa MOMCKAa M aBTO3aMEHbl B TEKCTOBOM Ipoueccope. Mcnonabp3oBaHue CTUIIEH.
CTpyKTypHpOBaHHBIE TEKCTOBBIE JOKyMeHThl. CHocku, oriasineHue. KomnexktuBHas pabora ¢
JNOKyMeHTaMu. WHCTpyMEHTBl peLEeH3UpPOBaHMS B TEKCTOBBIX Ipoueccopax. OOnayHble CEPBUCHI.
HenoBass  nepenucka. Pedepar. [lpaBuia  1UTHpOBaHUS  UCTOYHUKOB M O(OpMIICHUSA
oubnuorpapuyeckux ccbutok. OdopmieHHe CHUCKa JTUTEpaTypbl. 3HAKOMCTBO C KOMIIBIOTEPHOM
BEpCTKOM Tekcra. TexHHWuyeckue cpelacTBa BBoja TekcTa. Crenuanu3upoBaHHBIE CpEICTBa
pEeIaKTUPOBAHUAMATEMATUYECKUX TEKCTOB.

Ananmu3 nanHbiX. OCHOBHBIE 3a/laud aHajIM3a JaHHBIX: MPOrHO3MPOBAHHE, KIacCHU(pUKAIMS,
KJIacTepu3anusi, aHaIu3 OTKIOHEHUH. [locmenoBaTenbHOCTh pemieHus 3a7ay aHaln3a JaHHBIX: cOop
NEPBUYHBIX JIAHHBIX, OYMCTKAa U OLIEHKAa KauyecTBa JAaHHBIX, BBIOOp W/WIIM IMOCTPOCHHE MOJEINH,
npeoOpa3oBaHUE JaHHBIX, BHU3yalM3allUs MaHHBIX, HHTEpIpETalus pe3ynbTaToB. IIporpaMmHbIe
CpeAcTBa M HMHTEPHET-CEPBUCHI JUII OOpaOOTKM W TPEICTABICHUS JaHHBIX. bBoJblue JaHHEBIE.
MarmmunHoe o0yueHue. MumeniekmyaibHvlil aHAAU3 OAHHDLX.

AHanmu3 JaHHBIX C TIOMOLIBIO 3JIEKTPOHHBIX TAaONUI. BplUMCIeHHE CyMMBI, CpeIHEero
apudmeTnyecKkoro, HauOOobIIEero (HAMMEHBIIET0) 3HAYCHHS Arana3oHa. Beraucienne koddduimenta
KOppeNslMM ABYX PSAOB AaHHbIX. [locTpoeHue cronOuarhiX, TMHEHYAThIX M KPYTOBBIX TUArpamMM.
[Toctpoenue rpaduxoB ¢pynkuuii. [Togbop muHMM TpeHIa, peleHe 3aa4 IPOrHO3UPOBAHUS.

YucneHHoe pelieHne ypaBHEHHH ¢ MOoMOoIIbio moadopa mapamerpa. OnTuMuzanus Kak MOUCK
HAWIY4lIero penieHus B 3aJaHHbIX ycioBusix. lleneBas ¢yHkunus, orpanudenus. JlokanpHble U
1J100aJIbHBI MUHUMYMBI 1ieJeBoi QyHKIMH. Pemenne3anad onTUMHU3aLKUN € TTIOMOILBIO 3JIEKTPOHHBIX
TaOIHII.
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TeopeTnyeckune 0CHOBbI HHPOPMATHKH

Teopernueckne TOAXOABI K OLIEHKE KoiIM4ecTBa HWHGOpManuu. 3aKOH aJJUTHBHOCTH
uHpopmaruu. Popmyna Xapriu. Mapopmanus u BepostHocts. @opmyna [llenHona.

Anroputmbl cxatus gaHHbIXx. Anroputm RLE. Anroputm Xaddmana. Anroputm LZW.
AJNTOPUTMBI CXKaTHs JaHHBIX C TOTEPSIMH. YMEHBIICHHE TNIyOWHBI KOAUpOBaHUs 1BeTa. OCHOBHBIC
uzaeu anroputMoB cxkatust JPEG, MP3.

CkopocTh Inepenayu JaHHbIX. 3aBUCUMOCTh BPEMEHU Iepeiadu oT MH(OpMalMOHHOrO 00bEMa
JTAHHBIX M XapaKTEepPUCTUK KaHaya CBs3U. [IpHunHbBI BO3HUKHOBEHMSI OMIMOOK MpH Mepeaaye TaHHBIX.
Konpl, no3Bosnstoniye oOHapyKUBaTh U UCIIPABIIATh OMIMOKH, BO3HHMKAIOIIUE MpPU Nepeaade JaHHBIX.
Paccrosiane Xammunra. KogupoBanue ¢ moBropenuemM 6utos. Koasl XsMMuHra.

Cucrempl. KoMImoHeHTBI cucTeMbl U MX B3auMmojeicTBue. CucreMHbIN 3¢ (deKT.
VYrnpasnenue kak nHQOpMaIMOHHBIH nporiecc. OOpaTHas CBSI3b.

Monenn n monenupoBanue. Llens mopenupoBanusa. COOTBETCTBHE MOJIENIH MOJAEIHPYEMOMY
00BEKTY HITH TpOLECCy, LIeTH MoaenupoBanus. GopManuzanus NpyuKIaIHbIX 3a1a4.

[IpencraBnenue pe3yabTaTOB MOAEIUPOBAHUSA B BUAE, YAOOHOM JUIl BOCHPHUSTHS UYEIOBEKOM.
['paduyeckoe mpeacTaBieHUe JAHHBIX (CXEMBI, TAOMUIIBI, TPAQUKH).

I'padbr. OcHoBHbIe TOHSTUSA. Bunbl rpadoB. Onucanue rpadoB ¢ MOMOIIBIO MATPUIICMEKHOCTH,
BECOBBIX MATpPHI], CIIUCKOB CMEXKHOCTH. PelieHne anropuTMUyecKux 3a/iad, CBA3aHHBIX C aHAJIU30M
rpa¢oB (MOCTPOEHUE ONTUMAIBHOIO MYTH MEXIY BepIIMHaMH rpada, ompeaereHHe KOIMUYECTBa
Pa3IMYHBIX MyTeH MEXly BEpIIMHAMU OPUEHTUPOBAHHOTO AIIMKINYECKOro rpada).

HepeBws. bunapnoe nepeBo. [epeBbs momcka. CrnocoOsl o0Oxoma naepesa. IIpencraBienue
apu(MeTHYECKUX BBIpAKEHMH B BHJE JepeBa. JUCKpeTHble WIpPbl JABYX HIPOKOB C MOJIHOMN
undopmanueit. [loctpoenue aepesa nepedbopa BapHAaHTOB, ONMMCAHME CTPATEIMU UIPHI B TaOIMYHOMN
¢dopme. BeIATpHINTHBIE ¥ TPOUTPHIITHBIE TO3UIIH. BEIMTPHIIIHBIE CTPATETUH.

CpencrBa MCKYCCTBEHHOIO HHTe/UIekTa. CepBUCHI MAalIMHHOIO IIEpeBOJa M pacllo3HaBaHUs
ycTHOU peur. KorHuTuBHBIE cepBUCHL. MeHTH(UKALKS U TOUCK M300paKeHUH, paclio3HaBaHUE JIUII.
CamooOyuaroiuecs: cucteMbl. VICKycCTBEHHBI MHTEIJIEKT B KOMIBIOTEPHBIX Urpax. Mcrnonb3oBanue
METO/I0B MCKYCCTBEHHOIO HHTE/UIEKTa B O0ydalolMX cucreMax. lcnonab3oBaHHEe METOA0B
UCKYCCTBEHHOTO MHTEIEKTa B pobOoroTexHuke. MHTepHer Bemel. IlepcnekTuBbl pa3BUTHA
KOMIIBIOTEPHBIX HHTEIJIEKTyalIbHBIX cucTeM. HelipoHHbIe ceTu.

AJITOPUTMBI U IPOTPAMMHUPOBAHHUE

@opManuzanys NOHATUS anroput™Ma. Mammuna TeropuHra Kak yHUBEpCalbHas MOJECIb
Berunciennii. Tesuc UYU€pua—Twiopunra. Mawuna Ilocma. Hopmanvhvie ancopugpmer Mapkosa.
Aneopummunecku Hepazpeuwiumsie 3aoaqu. 3adaua ocmanosa. Hesozmooicnocms asmomamuyeckorl
OMNAOKU NPOSPAMM.

OneHka CIOXXKHOCTU BbIUMCICHUH. Bpemss pa®orsl u 00BbEM HCHOIB3YEMOW MNaMSTH, UX
3aBUCHMOCTh OT pa3Mepa HCXOAHBIX AaHHBIX. OIEHKa aCUMITOTHYECKON CII0)KHOCTU aJITOPUTMOB.
ANropuT™Mbl TOJMHOMHAIBHOW cioxkHOcTH. IlepeGopubie amroputmbsl. [IpuMepsl pa3aHyuHBIX
QITOPUTMOB pEILICHHUs OAHOM 3a/1a4i, KOTOPbIE UMEIOT Pa3IMYHYIOCI0KHOCTD.

[Torck mpoCTHIX YKCEN B 3aJaHHOM JHAara30He ¢ TTOMOIIBIO arOpUTMa «perieTo JpaTocheHar.

MHoropa3psaHble Ieble YnClia, 3a1a4d JITMHHON apu(METHKY.

CroBapu (accomMaTHBHBIE MAacCHUBBI, OTOOpakeHUs ). Xomui-Tabmuibl. [Toctpoenue andaButHO-
YaCTOTHOI'O CJIOBAps JIs 3aJaHHOI'O TEKCTa.

Ananuz mexkcma Ha ecmecmeenHoMm A3biKe. Buvloenenue nocnedosamenvbHocmeri no wabiomy.
Pecynapuvie svipasicenusn. Yacmomuwiu ananus.

Crexku. AHanuM3 MNpaBWIBHOCTH CKOOOYHOTO BBIpaXKEHUS. BpluuciieHne apupmeTrundeckoro
BBIPQ)KEHUSI, 3aIIMCAaHHOT O B TOCT(UKCHOU opme.

Ouepenu. Mcnionb3oBanue ouepean 11k BpEMEHHOTIO XpaHEHHsI JaHHBIX.

Ceasuvie cnucku. Peanuzayus cmexa u ouepeou ¢ NOMOWbIO C8A3HbIX CNUCKOS.

Anroputmsbl Ha rpadax. [loctpoeHne MUHMMAaIbHOIO OCTOBHOTO J€peBa B3BELUICHHOI'O CBSI3HOTO
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HEOpUEHTHUpPOBAaHHOTO Trpada. 0O6xo0 epaga 6 enyouny. Oox00 epagha 6 wupuny. KomudecTBo
pPa3IMYHBIX TyTeH MeXIy BepIIMHAMU OPHEHTHPOBAHHOI'O AalMKINYeCKOoro rpada. AIroputm
Hetikctpsol. Areopumm Drovda—Yopwanna.

HepeBbst. Peanuzanus nepeBa ¢ IMOMOIIBIO CCBUIOYHBIX CTPYKTYp. JIBonuHble (OMHApHBIE)
nepeBbs. IlocTpoeHue gepeBa Ui 3aaHHOTO apuU(METHYECKOro BbIpaKeHUs. PexypcuBHbIE
anropuTMbl 00xozaa nepesa. Mcnonp3oBaHue cTeKka U odepean it 00Xoza aepesa.

JluHamuueckoe MporpaMMHUpOBaHHME Kak METOJ  pelleHHus] 3a7ad C  COXPaHEHHEM
MIPOMEKYTOUHBIX PE3YNIbTATOB. 3a/1a4M, periaeMble ¢ MOMOIIbIO JMHAMUYECKOTO MPOrpaMMUPOBAHHUS:
BBIYUCIICHHE PEKYPCUBHBIX (DYHKINH, MOACYET KOJIMYECTBA BAPUAHTOB, 331a4l ONTHUMHU3ALIUH.

[TonsiTe 00 00BEKTHO-OPUEHTUPOBAHHOM IMporpaMmupoBaHui. OObeKThIN Ki1acchl. CBOWCTBA U
MeToabl 00BEKTOB. OOBEKTHO-OpPUEHTUPOBAHHBINM aHanu3. Pa3paboTka mnporpaMM Ha OCHOBE
00BEKTHO-OpUEHTHPOBAHHOT'0 TOAX0a. MHKancynsauus, HaciaeJoBaHUE, MOTUMOPPHU3M.

Cpensl  ObicTpoii pa3pabotku mporpamm. [IpoexktupoBanue wuHTEpdeiica moNB30BATENS.
Hcnonp30BaHNe TOTOBBIX YIPABIIsEMbIX 2JIEMEHTOB JJIsl IOCTpOEHUsIMHTEpdeiica.

O0630p sA3bIKOB MporpaMmupoBanus. [loHsATHE O MapagurMax MporpaMMUpPOBAHMSL.

H3yuenue 6mopoeo A3v1ka npo2pamMmupo8aHus.

HNupopmManoHHbIE TEXHOJIOTHHU

Otanbl KOMIBIOTEPHO-MATEMAaTUYECKOrO MOJICIUPOBAHUS: IOCTAHOBKA 3a/ayH, pa3paboTka
MOJIENIH, TECTUPOBAHUE MOJIENIN, KOMIIBIOTEPHBIN AKCIEPUMEHT, aHAJIU3 PE3YJIBTaTOB MOACIUPOBAHUS.

Juckperuzauusi 1OpU  MaTeMaTUYeCKOM  MOJEIMPOBAHUM  HENPEPBIBHBIX  MPOLIECCOB.
MonenupoBanue ABMKeHUA. MozaenupoBaHue OUMOIOrMYEcCKUX cucTeM. MaTemaruueckue MOJAETH B
HPKOHOMUKE. BpIuncnnuTenbHble SKCIIEPUMEHTBI C MOZEIISIMHU.

O06paboTKka pe3ynbTaToOB dKCHepuMeHTa. MeToJ HauMeHBITUX KBaapaToB. OIEHKA YHCIOBBIX
napaMeTpoB  MOJCIMPYEMbIX OOBEKTOB M MpoIeccoB. BoccTaHoBieHHE 3aBUCMMOCTEH IO
pe3ynbTaTam dKCIEpPUMEHTA.

BepositHoctabie Mogenmu. Metoaslt Monte-Kapio. MmutanmonHoe moaenupoBanue. CUCTEMBI
MaccOBOI'0 OOCITYKHBaHHUSI.

Tabnuunbie (pensuuoHHBIE) 0a3pl JaHHBIX. Tabmuila — TpencTaBIeHHE CBelIeHU 00
ONHOTHIIHEIX oO0bekTax. llome, 3ammce. Kimrou Tabmmupel. Pabora ¢ roroBoii 0a3oif HJaHHBIX.
3anonHenue 6a3bl AaHHBIX. [louck, COPTHpOBKAa W (QUIbTpalus JaHHBIX. 3ampochkl Ha BBIOOPKY
JAHHBIX. 3aMpOCHl ¢ MapaMeTpamMu. Beraucisembie MOJSIB 3arpocax.

MHuororabnuuabie  0a3bl JaHHBIX. THIBI CBSI3ed MEXIy TabmunamMu. BHEIHWN KITFOUY.
[{emocTHOCTH 0Ga3bl JaHHBIX. 3aMTPOCHl K MHOTOTA0TMYHBIM 0a3aM JIaHHBIX.

OcHogubie npunyunvl Hopmanuzayuu 06a3 oaunvix. HAzvik ynpasienus oannvimu SQL. Cozoanue
npocmulx 3anpocos Ha sazvike SQL Ha 8b100pKYy OAHHBIX U3 0OHOU MAOIUYbL.

Hepensayuonnvie 6azvl dannvix. Ixcnepmuvle cucmemsl

NurepHer-ipunoxenus. Ilonsatue o cepBepHOM M KIMEHTCKOM 4YacTsaX canTa. TexHOIOrus
«KIIMEHT — cepBep», e€ nocromHcTBa M HemocTaTku. OcHoBbl si3pika HTML u kackanHbIx TaOnuil
ctuneit (CSS). Cuenapun Ha si3bike JavaScript. @opmbl Ha BeO- CTpaHHUIIE.

Pasmerienue BeG-caiiToB. Yciayra XOCTHHTa. 3arpy3ka (aiyioB Ha CailT.

BBon wu300pakeHHMII C HCMONB30BAHWEM PA3IUYHBIX IUMPOBBIX YCTPOUCTB (IHGPPOBHIX
doroanmapaToB ¥ MHKPOCKOINOB, BHUICOKaMep, CKaHEPOB M JPYrHX YCTpOHCTB). ['paduueckuit
penakrop. Paspemenue. KanpupoBanue. Mcnpaienue nepcnektuBbl. ['mctorpamma. Koppekums
YpOBHEM, Koppekius neeta. O0eciBeunBaHUE [IBETHRIX M300pakenuii. Perymb. Pabora ¢ obmactsamu.
OUIBTPHI.

MHorocrnoiinple u300paxenus. TekctoBele ciou. Macka cnoa. Kananel. CoxpaneHue
BbIZICNICHHON o6yacTu. [loaroToBka MiLTIOCTpayii A1 Be€O-calTOB. AHUMUPOBAHHBIE N300paKEHUS.

Bextopnas rpaduxa. IlpumutuBel. l3MeHeHue Tmopsaka 5SIeMEHTOB. BrlpaBHUBaHUE,
pacnpenenenue. I'pynnuposka. Kpusbie. @opmarbl BEKTOPHBIX pPUCYHKOB. VIcrionb30BaHNne KOHTYPOB.
BexTopu3zanus pacTpoBbIX H300paKeHU.

[IpuHIMOBI TOCTPOEHUST U PENAKTUPOBAHUA TPEXMEpHBIX Mojeneid. CeTouHble MOJEIH.
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Marepuanbl. MoaenupoBaHue HCTOYHUKOB ocBemieHus. Kamepbl. AmautuBHBIE TexHoigoruu (3D-
npuHTepsl). [loHATHE O BUPTYAIBbHOIN pealbHOCTH U JIOTIOTHEHHON PeaTbHOCTH.
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INVNIAHUPYEMBIE PE3YJIbTATBI OCBOEHUS TPOI'PAMMBbI
IO HH®POPMATUKE HA YPOBHE CPEJHEI'O OBIIEI'O OBPA30OBAHUA

JIMYHOCTHBIE PE3YJIBTATHI

JIN4HOCTHBIE ~ PE3yAbTaThl  OTPAXKAIOT T'OTOBHOCTh M CIIOCOOHOCTh  OOy4YarOLIUXCS
PYKOBOJCTBOBAThCS CPOPMHUPOBAHHOW BHYTPEHHEH MO3UIUEH IJIMYHOCTH, CHCTEMOW IIEHHOCTHBIX
OpHEHTAIlNM, TTO3UTUBHBIX BHYTPEHHUX yOEKICHUH, COOTBETCTBYIONIUX TPATUIUOHHBIM IIEHHOCTIM
POCCUICKOro O0OIIeCTBa, pPACUIMPEHHE >XU3HEHHOTO OIbITa M OMNbITa AESITeIbHOCTH B IPOIECCE
peanu3alud  CpPEeACTBAaMH  Y4eOHOro TMpeAMeTa OCHOBHBIX  HAmlpaBleHUH  BOCIUTATENBHOM
JIEATEIIbHOCTH.

1) rpasnanckoro BocnuTAHUS:

OCO3HAaHHE CBOMX KOHCTUTYIMOHHBIX TIpaB M  O00S3aHHOCTEH, yBaKeHHE 3aKOHA |
MpaBONOPsaKA,  COOMIONEHHE  OCHOBOMOJNAralOMX  HOPM  MH(BOPMALMOHHOTO  IIpaBa MU
uH(OPMAITMOHHOMN 0€30TacCHOCTH;

rOTOBHOCTh ~ TIPOTHBOCTOATH  HJCONOTHMM  AKCTPEMM3MA, HAIMOHAIM3Ma, KceHodooun,
JUCKPUMMHALMM 1O COLMANBHBIM, PENTMIHO3HBIM, PpACOBBIM, HALMOHATLHBIM IIPH3HAKAM B
BUPTYaIbHOM MIPOCTPAHCTBE;

2) NAaTPUOTUHIECCKOI0 BOCIIUTAHUSA:

IICHHOCTHOC OTHOIIICHHUEC K HCTOquGCKOMy HacCJI€IUuK, AOCTHKCHHUAM POCCI/II/I B HaYI(e,
UCKYCCTBE, TEXHOJIOTHAX, MOHUMaHHWE 3HAYCHHS MH()OPMATUKHA KaK HAyKH B )KU3HH COBPEMEHHOI'O
o0IIIecTBa;

3) 1yX0BHO-HPABCTBEHHOTO BOCTIUTAHMS:
c(hOpMUPOBAHHOCTH HPABCTBEHHOT'O CO3HAHUS, STUYECKOTO MTOBEICHHUS,

CIIOCOOHOCTH OLICHMBATh CUTyallUI0 W IIPHUHHUMATb OCO3HAHHBIC PEIICHHSA, OPUCHTHUPYSACH Ha
MOpPaJIbHO-HPABCTBECHHBIC HOPMbI U ICHHOCTH, B TOM YHCJIC B CCTU I/IHTCpHCT;

4) 3cTeTHYecKoro BOCIUTAHUS:
3CTETHYECKOE OTHOMIEHHE K MUPY, BKJIIOUAS 9CTETHKY HAYYHOTO M TEXHHUECKOTO TBOPYECTBA;
CTOCOGHOCTh BOCTIPHHMMATh DA3TMYHBIE BHIBI HCKYCCTBA, B TOM UHCIE OCHOBAHHOIO Ha
HCTIOb30BAHNN HH(POPMAIIMOHHBIX TEXHOJOTHIA;

5) ¢pusnueckoro BocnuTaAHMUS:

chOPMUPOBAHHOCTH 3JI0POBOTO M 0€30MacHOro o0pasza KU3HHU, OTBETCTBEHHOTO OTHOIICHUS K
CBOEMY 3/I0POBbIO, B TOM YHCJIE 3a CUET COOIIOCHUS TpeOOBaHUM 0€30MacHON IKCILTyaTalluu CPEICTB
WH(POPMAITMOHHBIX 1 KOMMYHUKAITMOHHBIX TEXHOJIOTHIA;

6) TpynoBoro BocnuTanus:

TOTOBHOCTh K aKTHBHON JIESTEILHOCTH TEXHOJOTMYECKOH M COIUAILHOW HAlpaBJICHHOCTH,
CHOCOGHOCTB HHUIIUUPOBATDH, INITAHUPOBATH U CAMOCTOATCIIBHO BBIITOJIHATE TAKYIO ACATCIIbHOCTD,

uHTepec K cdepam NpodecCHOHANbHONW JI€ATEIbHOCTH, CBSI3aHHBIM C HH(GOPMaTHKOM,
POrpaMMUPOBAHHEM M HH()OPMAIIMOHHBIMU TEXHOJOTHSIMHA, OCHOBAaHHBIMH Ha JIOCTHIKCHUSIX HAYKH
UH(POPMATHKU U HayYHO-TEXHUYECKOr0 MPOrpecca, yMEHUE COBEpIIaTh OCO3HAHHBIN BBIOOp Oymy1ei
po()eCCUUU peaTn30BbIBATH COOCTBEHHBIC KU3HECHHBIC IIAHBL;

TOTOBHOCTh M CITIOCOOHOCTH K 00pa30BaHUIO U caMOOOpa30BaHMIO HA IPOTSHKEHUN BCEH KU3HU;

7) IKOJOI'HY€CKOro BOCNUuTAaHUuA:
OCO3HaHHE II100aIbLHOr0 XapaKTepa SKOJIOIrH4CCKUX npo6neM n HYTeﬁ UX pCIICHUA,B TOM YHCIIC C

y4ETOM BO3MOXKHOCTEH MH(POPMAITMOHHO-KOMMYHHUKAITMOHHBIX TEXHOJIOTHH;

8) nenHOCTH HAY4HOI0 MO3HAHMS:
c(OPMHUPOBAHHOCT MHPOBO33PEHHS, COOTBETCTBYIOILEIO COBPEMEHHOMY YPOBHIO DPa3BUTHSA
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HAayYKH, JOCTIDKEHHSIM HAayYHO-TEXHHYECKOrO IIporpecca M OOIIEeCTBEHHON NpaKTHKH, 3a CYET
MOHUMAaHUS POJIM MH(POPMALMOHHBIX PECYpPCOB, HHPOPMALMOHHBIX MPOLECCOB U MH(POPMAIIMOHHBIX
TEXHOJIOTHH B YCIOBUAX LU(POBO TpaHC(HOpMALIUK MHOTHX c(ep KU3HU COBPEMEHHOT'0 O0ILECTBA;

OCO3HAaHWE IIEHHOCTH HAYYHOH JeSTeIhbHOCTH, TOTOBHOCTh OCYIIECTBISITH IPOEKTHYIO H
UCCIIEZIOBATENIbCKYIO JICSITEIbHOCTh MHANBUAYAIBHO U B IPYIIIE.

9) 3MouMOHANLHBII HHTEIEKT, NPENONararouii chOpMUPOBAHHOCTD:

CaMOpPETYJIUPOBAHMSI, BKIIOYAIOIIETO0 CaMOKOHTPOJIb, YMEHUE MPUHUMATh OTBETCTBEHHOCTH 3a
CBO¢ TIOBEJICHHWE, CIIOCOOHOCTH aIalTHPOBATHCS K HSMOIMOHAIBHBIM H3MCHCHUSM U TIPOSIBIISITH
THOKOCTH, OBITH OTKPBITHIM HOBOMY;

BHYTpEHHEHl  MOTHMBAllUM, BKJIIOYAIOIIEH CTpeMJIEHHE K JIOCTIDKEHUIO IENU U YCIexy,
ONTHMHU3M, HHUIIMATUBHOCTh, YMEHHE JCHCTBOBATh, UCXOJIS U3 CBOUX BO3MOXKHOCTEH;

OMIMATUH, BKIOYAIONIEH CHOCOOHOCTh TOHWUMAaTh OSMOIMOHAIBHOE COCTOSIHUE JPYTHX,
YUUTBIBATh €0 MPH OCYIIECTBICHUNA KOMMYHUKAIIMH, CIOCOOHOCTh K COUYBCTBHUIO U COMEPEKUBAHUIO;

COIMATbHBIX HABBIKOB, BKIIOYAIOMIMX CIIOCOOHOCTh BBICTPAMBATh OTHOIICHUS C JPYTHMHU
JFOIEMU, 3a00TUTHCSI, IPOSIBIISITH MHTEPEC U pa3peniaTh KOHPIUKTHL

METAINIPEJMETHBIE PE3YJIBTATHI

B pesynbrare wusydeHus uHGOpPMATHKM Ha YpOBHE CpenHero ooOmero oOpa3oBaHHs Yy
oOyuatomerocss  OyayT  chopMmupoBaHBI ~ MeETampeAMETHBIE  Pe3yabTaThl,  OTPAKEHHBIC B
yHI/IBepcaJ'IBHBIX yqe6HBIX I[GI\/'ICTBI/ISIX, a HUMCHHO — IIO3HABATCJIIBHLIC YHI/IBepCEU'II)HI)Ie y‘Ie6HI)Ie
JIEHCTBUS, KOMMYHUKAaTUBHBIE YHHBEPCAIbHBIC Y4YCOHBIC ICHCTBUS, PETYISATHBHBIC YHHBEPCAIbHBIE
yueOHbIe IeHCTBUS, COBMECTHAS NI TEIbHOCTD.

Ilo3naBaTe/ibHBbIE YHHBepPCaJbHbIe Y4eOHbIe HeiiCTBHUS
ba3zoBble Jornueckue qeMcTBUA:

CaMOCTOATENIbHO  (OpPMYJIUpPOBaTh W  aKTyallM3upoBaTh TMpoOJeMy, paccMaTpuBaTth €&
BCECTOPOHHE;

yCTaHABIMBATh CYIIECTBEHHBIM MPU3HAK WM OCHOBAHMS MJs CpaBHEHUS, KIaccUPHUKAIMN |
000011ICHNS;

OMpEeNeNATh e JEATeIbHOCTH, 3a/JaBaTh MapaMeTpbl U KPUTEPUU UX JOCTHKEHUS; BBIABIISATH
3aKOHOMEPHOCTH U MPOTUBOPEUHS B PACCMATPUBAEMBIX SIBJICHUSX;

pa3zpabaThiBaTh IUIaH PELICHUS MPOOJIEMBbI ¢ YYETOM aHajiu3a WMEIOIIUXCS MaTepPHAbHBIX U
HEMAaTepHATbHBIX PECYPCOB;

BHOCHUTH KOppeKTI/IBLI B ACATCIBHOCTD, OLICHUBATh COOTBCTCTBUC pe3y.HLTaTOBI_ICJ1$IM, OLCHUBAThb
pI/ICKI/I HOCJ'IGJICTBI/Iﬁ JCATCIBHOCTH,

KOOPJIMHMPOBAaTh M  BBIMOJHATH pabOTy B  YCIOBUAX PEATbHOI0, BHPTYAIbHOIO H
KOM6I/IHI/Ip0BaHHOFO B3aNMMOJCHUCTBUS,

pa3BI/IBaTI> eraTI/IBHOC MBIIIJICHHUEC HpI/I peHIeHI/II/I JKN3HCHHBIX npo6neM.

Ba3oBble ucciienoBatebCKue JeHCTBUA

BJIQJIETh HaBbIKAMU Y4E€OHO-MCCIEIOBATEIIbCKOM M TPOEKTHOM JEeSATENbHOCTH, HaBbIKAMU
paspemieHuss mpoOieM, CHOCOOHOCTBIO M TOTOBHOCTBIO K CaMOCTOSTENbHOMY IIOMCKY METOJI0B
pELICHUS IPAKTUYECKUX 3a7a4, IPUMEHEHUIO PA3JIMYHbIX METOJOB I103HAHHUS;

OCYLIECTBJIATh PA3JMYHbIC BUABI JACATEIBHOCTH IO IIOJYYEHUIO HOBOTO 3HAHUA, €ro
UHTEpIpeTalluy, NpeoOpa3oBaHNI0 U NMPUMEHEHUIO B Pa3IMUYHBIX YYEOHBIX CUTYyallUsiX,B TOM YHCIIE
IPU CO3JAHUH YYEOHBIX M COLUATBHBIX MPOEKTOB;

(¢bopMupoBaTh Hay4YHBIH THUI MBILIUICHUS, BJIaJE€Th HAyYHOHM TEPMHUHOJIOTUEH, KIIOYEBbIMU
MIOHATUSAMU U METONAMY;

CTaBUTH U (POPMYIHUPOBATH COOCTBEHHBIE 3aJa4l B 00pa30BaTEIbHON EATEIbHOCTHH )KU3HEHHBIX
CUTYaLMSIX;

BBIABIIATH IIPUYUHHO-CIICACTBEHHBIE CBA3U U aKTyallM3UPOBATh 3a1a4y, BbIABUIATh TUIIOTE3Y €€
pELIeHNs, HaXOIUTh apryMEHThl I 1OKA3aTeNIbCTBA CBOMX YTBEP KICHHM, 3a1aBaTh IapaMeTpbl U
KPUTEPUU PEILICHHUS;
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aHAJIM3UPOBATh TMOJIYYEHHBIE B XOJ/I¢ PEIICHUS 33/a4d Pe3yJbTaThl, KpUTHUECKU OLIEHUBATh UX
JIOCTOBEPHOCTh, IPOrHO3UPOBATh U3MEHEHNE B HOBBIX YCIIOBUSIX;
AaBaTb OLCHKY HOBBIM CUTyallussM, OLCHHBATb HpHO6p€TéHHLIfI OIIBIT, OCYLICCTBJIATH
HeJIeHATPaBICHHBIN MTOMCK MEPEHOCca CPEACTB U CIIOCOOOB ICUCTBUS
B MIpOoeCCHOHANIBHYIO CPENY;
YMCTD IIEPCHOCUTL 3HAHUWA B IMTO3HABATCIIbHYIO U IMTPAKTUYCCKYIO O6J'IaCTI/I KHU3HECACATCIIbHOCTH,
YMETb UHTErPUPOBATH 3HAHUS U3 Pa3HBIX MPEIMETHBIX 001acTel;

BBIIBUI'aTh HOBBIC NACH, IIPEAIaraTb OPUIriHAJIbHBIC ITOAXOABI U PEIICHNA, CTaBI/ITBHp06J'IeMI>I u
3alauy, JOIMYCKArIHEC AJIbTCPHATUBHLBIC PCIICHUS.

Pabora c undopmanueii:

BIIJIETh HABBIKAMH TONyUYEHUS MHGOPMAIMHN W3 UCTOYHHKOB Pa3HBIX THUIIOB, CAMOCTOSATEIHHO
OCYIIECTBIISITh TIOMCK, aHAIN3, CHCTEMATU3AIMI0 M HHTEPIPETALNIO0 HH(OpMAIINK Pa3IUuYHBIX BUJOB U
dbopM npeacTaBICHUS;

co3JlaBaTh TEKCTHl B pa3M4YHbIX (hopMmarax ¢ y4éTOM Ha3zHaueHHs HMH(GOpPMAIMKU U LEIeBOU
ayJIUTOPHH, BbIOMpasi ONTUMaIbHYIO (POPMY IIPEICTaBICHUS U BU3YyalIU3aliy;

OLIEHHWBATh JOCTOBEPHOCTb, JIETUTUMHOCTh HH(POpMAIUU, €€ COOTBETCTBHE IMPABOBBIM U
MOpaJIbHO-3THUYECKUM HOpMaM;

WCIIONB30BaTh CpPEACTBAa HMH(GOPMAIIMOHHBIX M KOMMYHUKAIIMOHHBIX TEXHOJOTHH B pEIIeHUU
KOTHUTHBHBIX, KOMMYHUKAaTHUBHBIX M OpTaHU3AIMOHHBIX 3a1ad c coOmoneHueM TpeOoBaHUM
SProHOMHUKHU, TEXHUKH 0€30MaCHOCTH, TUTUEHBI, PECYpPCOCOEPEKEHNUS, TPABOBBIX U 3TUYECKUX HOPM,
HOPM HH(POPMAIIMIOHHOM 0€30MacHOCTH;

BJIQJICTh HABBIKAMH PACIO3HABAHMS M 3aIUTHl MH(POPMALUU, HHPOPMALMOHHONW 0€301MacHOCTH
JIMYHOCTH.

KoMMyHuKaTHBHBIE YHHBeEpPCaJlbHble y4eOHbIe HeHCTBHUS
Oo0menue:

OCYIIECTBIISATH KOMMYHHUKAIIMHU BO BCEX c(hepax KHU3HU;

pacro3HaBaTh HEBepOaJbHBIE CPEJCTBa OOIICHHS, MOHMMATh 3HAYECHHUE COIMAJIbHBIX 3HAKOB,
pacIo3HaBaTh NPEANOCHUIKH KOH(MIMKTHBIX CUTYalluid U CMATYAThKOH(DIMKTHI;

BJIAJIETh PA3IMYHBIMH cIloco0amMu OOIIEHHS M B3aUMOJCICTBHS, apryMEHTHUPOBAHHO BECTHU
JIUAJIOT, YMETh CMATYATh KOH(IMKTHBIC CUTYallNH;

Pa3BEPHYTO U JIOTUYHO U3JIaraTh CBOIO TOUKY 3PEHUS C UCIIOIb30BAHUEM SI3bIKOBBIX CPECTB.

CoBmecTHas1 1eSITEIBHOCTD:

MIOHUMATh U UCIIOJIb30BaTh IPEUMYILECTBA KOMAaHAHON U MHANBUYaIbHOUPAOOTHI;

BBIOMpPAaTh TEMATUKy M METOAbl COBMECTHBIX JCUCTBUH C y4€TOM OOIIMX MHTEPECOB U
BO3MOXKHOCTEH Ka)XJ10T0 4JI€Ha KOJUIEKTUBA;

IIPUHUMATh LEIU COBMECTHOM AEATEIbHOCTH, OPraHU30BbIBATH U KOOPAWHUPOBATH IEHCTBHS T10
UX JIOCTUKEHHIO: COCTABIIATH IUIAH JEMCTBUM, PACHpPENENATh POIU C Y4ETOM MHEHHMM Y4aCTHUKOB,
00CyXJaTh pe3yibTaThl COBMECTHOM paboThI;

OLIEHMBATh KAaye€CTBO CBOEr0 BKJIAJa M KaKJIOr0 y4aCTHHKA KOMaHJAbl B OOIIMH pe3yibTaT IO
pa3pabOTaHHBIM KPUTEPUSIM;

IpeaiaraTb HOBBIE IIPOEKTBI, OLEHUBATh WJAEH C IO3ULUHA HOBHU3HBI, OPUIMHAIBHOCTH,
MPAKTUYECKON 3HAYUMOCTH;

OCYILIECTBIIATh NO3UTUBHOE CTPATETMYECKOE IOBEJEHUE B PA3JIMYHBIX CUTYALMsX, MPOSBISTH
TBOPYECTBO U BOOOpaKEHUE, OBITh MHUIIMATHBHBIM.

PeryasiTuBHble yHUBepcajibHble y4eOHbIe elicTBUSA
CamMoopranusanus:
CaMOCTOSITENTFHO OCYIIECTBIIATH MTO3HABATENIBHYIO JI€ATENbHOCTD, BBISBISATH MPOOIEMBI, CTABUTH
1 GopMyIUPOBaTH COOCTBEHHBIC 33/1a4K B 00pa30BATEIBHON JEATEIEHOCTH U JKU3HEHHBIX CUTYAIUsX;
CaMOCTOSITENTFHO COCTAaBJIATh IUTAH PEHICHHS MPOOJEMBI C YYETOM HMMEIOIIMXCS PECYPCOB,
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COOCTBEHHBIX BO3MOXHOCTEH U MPEIIOYTCHHI;
JIaBaTh OLIEHKY HOBBIM CUTYalIUsIM;
pactIMpsITh paMKH y4eOHOTO IIpeIMETa Ha OCHOBE JIMYHBIX MPEIOUYTEHHU;
JieNaTh OCO3HAHHBIA BHIOOpP, apryMEHTHUPOBATh €ro, OpaTh OTBETCTBEHHOCTH3A PEILICHUE;
OLIEHUBATh IPUOOPETEHHBIH OIBIT;
CIocoOCTBOBaTh (DOPMUPOBAHUIO U TPOSIBICHUIO IIMPOKOW ASPYIUIIMM B Pa3HBIX 00J1aCTAX
3HAHM, TOCTOSIHHO MOBBIIIATH CBOW 00pa30BaTENbHbIN U KYJIbTYPHBIA YPOBEHb.

CaMOKOHTPOJIb:

JaBaTh OIIGHKY HOBBIM CHTYalUsIM, BHOCHTb KOPPEKTHBBI B JIESITEIBbHOCTb, OLCHUBAThH
COOTBETCTBHUE PE3YIHTATOB LEIISM;

BJAJCTh HABBIKAMU IIO3HABATENbHOW pedekcHn Kak OCO3HAHUS COBEPIIACMBIX JICHCTBHHA MU
MBICJIUTENIBHBIX MPOLIECCOB, UX PE3YJIbTaTOB U OCHOBAHUH, UCHOIB30BATh NMPHUEMBI peduieKCuu A
OLIEHKH CUTYyalluH, BHIOOpPA BEPHOI'O PEILIECHUS;

OLICHUBATh PUCKU U CBOCBPCMCHHO ITPUHHUMATL PCIICHHUS 110 X CHUKCHHIO,

NPUHUMATh MOTUBBI M apTyMEHTHI IPYTUX TIPH aHAIN3€E PE3YIIbTaTOB JIESITEEHOCTH.

IIpunsaTHA ce0s M Apyrux:
IIPUHUMATh ce0sl, MOHUMAasi CBOM HEJOCTATKHU U TOCTOMHCTBA;
MIPUHUMATh MOTUBBI U apTyMEHTBI IPYIUX IIPU aHAJIN3€E PE3YJIbTATOB IEATENBHOCTH;
MPU3HAaBaTh CBOE MPaBO U MPaABO JAPYrUX Ha OLINOKY;
pa3BUBaTh CIOCOOHOCTh MOHUMATh MUP € MO3ULUH APYrOro 4eloBeKa.

NMPEJIMETHBIE PE3YJIbTATDBI

B mpomecce wu3ydenums kypca uHpopMaTuku yrayoménnoro ypoBHs B 10 kuacce
o0yJaronuMucs OyIyT JOCTUTHYTHI CISIYIONINE TPEIMETHBIC Pe3yIbTaThI:

BIIQJICHUE TIPEJCTABJIICHUSIMH O POIHM WH()OPMAIMK M CBSI3aHHBIX C HEH MPOIECCOBB MPHPOJIE,
TEXHUKE M OOLIECTBE, MOHATHIMU «HH(OpMAIKIy, «UHPOPMAIIMOHHBIN MPOLECC», «CUCTEMay,
«KOMITOHEHTBI ~ CHUCTEMBI», «CHCTeMHBIH 3(p(deKT», «UHPOPMAIIMOHHAS CHUCTEMA», «CHCTeMa
yIIPaBIICHUS;

BIIQJICHHE METOAAaMU Toucka uHpopManuu B ceTH VHTepHEeT, yMEHUE KPUTUYECKH OLIEHHUBATH
uH(pOpMAIUIO, IOTYYECHHYIO U3 ceTu MHTepHeT;

YMEHHUE XapaKTepU30BaTh OOJbINNE JaHHBIC, IPUBOJUTH MPUMEPHI ICTOUHUKOB UXTIOTYYCHUS U
HATPaBIICHUsI HWCIOJIB30BaHUS, yMEHHE KIacCH(PHUIIMPOBATh OCHOBHBIC 3aJlaud aHaIW3a JaHHBIX
(mporHo3WpoBaHue,  KilacCH(PUKAIUs,  KiIacTepu3amus, aHaJdu3  OTKIOHCHMI), IOHHMATh
TIOCJIC/IOBATEIILHOCTh PEIICHUS 33a]]au aHaIN3a JaHHBIX: COOp MEPBUYHBIX JaHHBIX, OYMCTKA M OLICHKA
KayecTBa JaHHBIX, BHIOOp W/WJIHM TOCTPOCHHE MOJIENH, Mpeodpa3oBaHUE ITaHHBIX, BU3yalU3allUs
JAHHBIX, HHTEPIPETAIUS PE3yJIbTATOB;

MMOHMMAaHWE OCHOBHBIX IPHHIUIIOB YCTPOHCTBA H  (DYHKIIMOHMPOBAHUS COBPEMEHHBIX
CTAIlMOHAPHBIX U MOOUIIBHBIX KOMITBIOTEPOB, TCHICHIIUN Pa3BUTHS KOMITBIOTEPHBIX TEXHOJIOTUH;

BJIQJICHUE HaBBIKaMU pabOTBl C  ONEPallMOHHBIMH CHCTEMaMH, OCHOBHBIMH BHUJIaMHU
IPOrpaMMHOT0 00ECTICUCHHS ISl PEIICHHs YU4eOHBIX 3a71a4 0 BRIOpaHHONCIICIINATH3aIINN;

HaJIW4ue TPEJCTaBICHUH O KOMIIBIOTEPHBIX CETSAX U UX POIH B COBPEMEHHOM MHpE, 0 0a30BBIX
NPUHIMIIAX OpPraHu3alud ©u (DYHKIIMOHHPOBAHHS KOMITBIOTEPHBIX ceTel, 00 OOMMX MPUHIIUIIAX
pa3paboTKH U (HYYHKIIMOHUPOBAHUS UHTEPHET-TIPUIIOKCHUH;

MOHMMaHUe Yrpo3 HH(POpPMAIMOHHONW O0e30MacHOCTH, WCIOIB30BAHUE METONOB U CPENCTB
IPOTHUBOJICHCTBHS ATUM Yrpo3aM, coOmoieHre Mep 0e30MacHOCTH, MPEIOTBPAINAONINX HE3aKOHHOE
pacrpocTpaHeHHEe TEePCOHANBHBIX JaHHBIX, COONIOJIEHUE TpeOOBaHMI TEXHUKH OE30MacHOCTH |
TUTHEHBl TpU paboTe ¢ KOMIIBIOTEpAaMH M JAPYTUMH KOMIIOHEHTaMH HH(PPOBOTO OKPYKECHHS,
MMOHUMAaHHWE MPABOBBIX OCHOB HCIOJB30BAaHUS KOMITBIOTEPHBIX IMpOrpaMM, 0a3 JaHHBIX U PAOOTHIB
cetu HTEpHET;

MMOHMMAaHHUE OCHOBHBIX MPUHIHUIIOB JUCKPETH3AIMU PA3NUYHBIX BHJIOB HH(POPMAIIMH, YMEHUE
OIpeeNsiTh UH(HOPMAIMOHHBINH 00hEM TEKCTOBBIX, Ipa)UUECKUX M 3BYKOBBIX JAHHBIX MPHU 3aJaHHBIX
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napaMeTpax JUCKpeTH3alliu, YMEHHE ONpPEeNeNsTh CPEAHIOI CKOPOCTh Mepelayu JaHHBIX, OLICHUBATh
U3MEHEHHE BpEMEHU IMepeJauyd Npu HU3MEHEHHMM MH(POPMALMOHHOTO 00bEMa JaHHBIX W
XapaKTepUCTUK KaHala CBS3H;

yYMEHHUE UCTONB30BaTh NPU PEIICHUH 337ad CBOWCTBA MO3HIIMOHHOW 3aIHCH YHCEI, aITOPUTMA
MOCTPOEHUSI 3allUCH 4YHCIa B TMO3UIMOHHON CHCTEME CYHCIEHHUS C 3aJaHHBIM OCHOBaHHEM U
IIOCTPOEHUSl YHUCla IO CTPOKE, COJepXkalleidl 3amuch OSTOrO0 YHWCIA B MO3UIMOHHOW CUCTEME
CUMCIICHUS C 3aJaHHBIM OCHOBAaHHEM, YyMEHHE BBIIONHATH apu(METHUECKHE OIepalud B
MO3UIIMOHHBIX CHCTEMaX CUUCIICHUS;

YMEHHUE BBINOJHATH MPEeoOpa3oBaHUs JIOTHUECKUX BBIPAKEHHUH, HCIONB3Ys 3aKOHBI anreOpbl
JIOTHKH, YMEHUE CTPOUTH JIOTHIECKOE BHIPAKEHHUE B TU3BIOHKTUBHON W KOHBIOHKTHBHOW HOPMaJIbHBIX
dopmax 1Mo 3aJaHHON TaOMUIE UCTUHHOCTH, MCCIENOBaTh OOJACTh MCTUHHOCTH BbICKA3bIBaHMS,
coJieprKalero NepeMeHHbIe, PelIaTbHECIOKHbIE JTJOTMUECKUE YPABHEHUS M CUCTEMbI YpaBHEHUH;

MMOHMMaHHE 0a30BBIX AJITOPUTMOB OOpaOOTKM YMCIOBOW M TEKCTOBOM HH(pOpMAaIuu (3amnuch
yucell B MO3UIIMOHHONW CHUCTEME CUMCIICHHSI, HAaXOK/IEHUE BCEX MPOCTHIX YUCEIB 33JJaHHOM JHara3oHe,
00paboTKa MHOTOpa3psAHBIX LENbIX YHCEN, aHAIN3 CHMBOJIBHBIX CTPOK U IPYTHX), AITOPUTMOB TIOMCKA
U COPTUPOBKH, YMEHHE OINPEACIATh CIONKHOCTh H3y4aeMbIX B Kypce O0a30BBIX alrOPUTMOB
(cymMMHpOBaHUE 3JIEMEHTOB MacCHUBa, COPTHUPOBKA MacCHBa, MepeOOpHbIe alrOpUTMbl, JABOUYHBIN
MIOMCK) ¥ TPUBOAUTH MPHUMEPHl HECKOIBKMX AJITOPUTMOB PA3HOW CIOXKHOCTH JAJsl PELICHUs OIHOU
3a/1a4u;

BJIaJICHHE YHHBEPCAIBHBIM SI3IKOM IPOrpaMMHUpOBaHMs BeIcokoro yposas (Python, Java, C++,
C#), npenctaBieHUsIMM O 0a30BBIX THUIIAX JAaHHBIX U CTPYKTypaxX JAaHHBIX, YMEHHE MCIIOJIb30BaTh
OCHOBHBIE YNPABJISIOMINE KOHCTPYKIMH, YMEHUE OCYLIECTBISATh aHAJIU3 MPEATIOKECHHON MPOrpaMMBI:
OIIPENENIATh PE3YbTaThl PabOTHl TPOTrPAMMBI MIPH 3aJJaHHBIX MCXOAHBIX JaHHBIX, OMPEACISATh, MPH
KaKMX HUCXOAHBIX JaHHBIX BO3MOXKHO TIOJTY4YEHHE YKa3aHHBIX pE3YNbTAaTOB, BBISIBISTH JAHHBIC,
KOTOpbIE MOTYT MpPHUBECTH K ommOke B pabore HporpaMMel, (OPMYIHPOBATH NPEUIOKEHUS I10
YIY4IIEHUIO TIPOrPaMMHOTO KO/Ia;

YMEHHE CO3/1aBaTh CTPYKTYPUPOBaHHBIE TEKCTOBBIE JOKYMEHThl M JIEMOHCTpPAIlMOHHbBIE
MaTepHuajbl ¢ HCIOJIb30BAHUEM BO3MOXKHOCTEH COBPEMEHHBIX MPOrPAMMHBIX CPEACTB M OOJAuHBIX
CEPBHCOB;

YMEHHME HCIIONB30BaTh JJIEKTPOHHBIC TaOJMIbI IS aHalIHu3a, MPEJICTaBICHUS U 00pabOTKH
JAHHBIX (BKJIIOYAs BBIYMCICHUE CYMMBI, CPEIHEr0 apu(pMeTHIecKoro, HauOOoIbIIero 1 HAMMEHbBILIETO
3HAYCHUH, pelIeHne YpaBHEHUi, BBIOOp ONTHUMAIBHOIO PEHICHHS, MMOJ00p JIMHUU TPEH[A, PelIeHue
3aJa4 MPOrHO3UPOBAHHUS).

B mpomecce wu3ydenums Kypca UHPOpMAaTHKU yrayonméHHoro ypoHs B 11 kiacce
o0yyarouMucs Oy1yT JOCTUTHYTHI CEeIYIOIINE TPeIMETHbIC Pe3yIbTaTh:

YMEHHME CTPOUTh HEPABHOMEPHBIE KOJbl, JOIYCKAaIOUIME OJHO3HAYHOE JEKOAMPOBAHUE
cooOmieHn#t (MpedUKCHBIE KOMBI), MCIOIb30BaTh MPOCTEUINNE KOABI, KOTOPBHIC TMO3BOJSIOT
OoOHapyXMBaThb W HUCHPABIATH OLIMOKH MpHU Tepenade MaHHBIX, CTPOUTH KO, 00ecredrBaroIIHii
HaMMEHBIIYI0 BO3SMOXHYIO CPEIHIOI0 JJIMHY COOOIIEHUS MTPU U3BECTHOM YacTOTE CUMBOJIOB, TIOSICHSTD
HMPUHIUIIBI paOOThI IPOCTHIX AITOPUTMOB CHKATHS TAHHBIX;

YMEHHE pellaTh aJrOpUTMUYECKUE 3a/1a4M, CBA3aHHbBIC C aHAIM30M I'padoB (3a1a4l OCTPOCHUS
ONTUMAJIBHOTO ITYTH MEX]y BEpIIMHAMU Tpada, onpenesieH!s] KOIMYECTBa Pa3IMYHbIX MyTeld MEXIy
BEpIIMHAMU OPUEHTHPOBAHHOIO ALMKINYECKOro rpada), yMeHHe UCIOoNb30BaTh IEPEBbs MIPH aHAIIN3e
U IOCTPOCHUHU KOJOB U JJIs MPEACTaBICHUAAPU(PMETHUECKUX BRIPAKECHUN, IPU PEIICHUH 33]a4 MOMCKa
U COPTUPOBKH, yMEHHE CTPOUTH JAEpPEBO HUIPHl IO 33aJaHHOMY alroOpuTMy, pa3pabaTeiBaTh U
00OCHOBBIBaTh BBIUTPBIIIHYIO CTPATErHIO UTPBL;

yMeHHE pa3pabarhiBaTh M pPEajN30BbIBATh B BUJEC IporpamMm 0a30BbIE aIrOPUTMBbI, YMEHHE
UCIIOJIb30BaTh B MpOrpamMmax JaHHbIE PA3IMYHBIX THUIOB C YYETOM OrpaHMYEHMM Ha JUANa3oH HX
BO3MOJKHBIX 3HAUE€HUH, IPUMEHSTh IPU PEIICHUH 3aJa4 CTPYKTYpPbI TaHHBIX (CIIUCKHU, CIIOBapH, CTEKH,
ouepenu, JepeBbs), HCIOIB30BaTh 0a30BbIE ONEpalMid CO CTPYKTYpaMH JaHHBIX, MPUMEHSTbH
CTaHJApTHbIE U COOCTBEHHBIC MOANPOrpaMMbI il OOPAOOTKM YMCIOBBIX JaHHBIX W CHUMBOJBHBIX
CTPOK, HCHOJB30BaThb MpH  pa3paboTKe TmporpaMM OHOIHOTEKH TMOANPOrpamMM, 3HATh
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(YHKIMOHAIbHBIE BO3MOXXKHOCTH MHCTPYMEHTAJIBHBIX CPEICTB CpeAbl pa3pabOTKH, YMEHHE
UCIIOJIb30BaTh CPEJCTBA OTJIAJKH NIPOrpaMM B CpEAE MPOrpaMMUPOBAHMSI, YMEHUE TOKYMEHTHPOBATh
IPOrpaMMBl;

yYMEHHUE CO3/1aBaTh BEO-CTPAHUIIBL;

BJIaJICHHE OCHOBHBIMU CBEJICHMSIMU O 0a3aX JaHHBIX, UX CTPYKTYpe, CPEICTBAX CO3MaHUS U
paboThl ¢ HUMH, YMEHHE HCIIOJb30BaTh TaOMUYHbIEC (pENSIMOHHBIE) O0a3bl JaHHBIX (COCTaBIISATH
3anpochl B 0a3zax JaHHBIX, BBINOJIHATH COPTUPOBKY M IIOUCK 3amMced B 0a3e JaHHBIX, HAIOJIHATh
pa3paboTaHHy0 0a3y TaHHBIX) M CIIPABOYHBIE CUCTEMBI,

YMEHHME HCHOIb30BaTh KOMIIBIOTEPHO-MAaTEMATUYECKUE MOJAEIU JUIsl aHaiu3a OOBEKTOB U
IPOLIECCOB: (POPMYJIMPOBATh L€ MOJEIUPOBAHMS, BHINOJIHATh aHAIU3 PE3Y/IbTAaTOB, NOTYYEHHBIX B
XO/I€ MOJIEJIMPOBAHUS, OLIEHUBATH COOTBETCTBHE MOJEIM MOIEIHPYEMOMY OOBEKTY WM IpoLeccy,
NPEJCTaBIATh PE3yNbTaThl MOJECIMPOBAHMSB HAIJISIATHOM BUJIE;

YMEHUE OpraHU30BBIBaTh JIMYHOE HWH(POPMALMOHHOE NPOCTPAHCTBO C HCIOJIB30BAaHUEM
Pa3JIMYHBIX CPEACTB LU(POBBIX TEXHOJOIHM, MOHMMAaHHE BO3MOXKHOCTEH NM(POBBIX CEPBUCOB
rOCYJapCTBEHHBIX YCIYT, TU(PPOBBIX 00pa30BaATENbHBIX CEPBUCOB;

[IOHUMAaHWE OCHOBHBIX IPUHLMIIOB paOOThl, BO3MOKHOCTEH M OrpaHUYEHUs IPUMEHEHUs
TEXHOJIOTMH MCKYCCTBEHHOI'O MHTEJUIEKTa B Pa3JIMUHBIX 00JACTSIX, HAIWYME IIPEJICTABICHUI O Kpyre
pemaemMbpIX 3a7ady MalIMHHOTO OOyueHHs (pacro3HaBaHUs, KIACCH(PHUKALWU M TPOTHO3MPOBAHUS)
HaJIMYue TMPEACTaBICHUM 00 HCMOIb30BaHUU MH(POPMALMOHHBIX TEXHOJOTMH B  pa3IUYHbBIX
npodeccHoHaNbHBIX cepax.
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TEMATHYECKOE INTAHUPOBAHUE!

10 KJIACC
HanmenoBan
No Hepa3enos i KomnuectBo TIpOrpaMMHOE CoTepiKante OCHOBHBIE BUJBI AEITEILHOCTU
/T 9acoB 00yJaronuXxcs
TeM
yaeOHOro
npeaMeTa
Pasnen 1. HudpoBasi rpaMoTHOCTH
11 Kommbrorep — 6 TpeboBanus TexHUKH O€30MaCHOCTH U AHanu3upoBaTh YCI0BUS UCIOIb30BAHUS
YHHUBEPCAIBbHOE TUTUEHBl IIPU PaboTe C KOMIBIOTEPAMHU U KOMIIBIOTEPA U APYTUX JOCTYIHBIX
yCTpOicTBO 00paboTKH JPYrUMH  KOMIIOHEHTaMu  LudpoBoro KOMITOHEHTOB LIU()POBOT0 OKPYKEHUS C
JTAHHBIX OKPY>KEHHS. TOUYKHU 3pEHUs TPEOOBaHUNTEXHUKHU
[TpuHLMIBI paOOTHI KOMIIBIOTEPOB U 0€30IaCHOCTU Y TUTHEHBI.
KOMIIBIOTEPHBIX CUCTEM. ApXUTEKTypa (hOH OnwchiBaTh COCTABHBIC YaCTH
Heiimana. I'apseapockas apxumexkmypa. Y IPUHLUIIBI paboThl KOMIIBIOTEPOB,
ABTOMaTHYECKOE BBIITOJIHEHUE IPOrPAMMBI MOOMJIBHBIX YCTPOMCTB, KOMIIBIOTEPHBIX
npoueccopom.OnepaTuBHasi, IOCTOSHHASA U CHCTEM.
NOAroBpeMeHHas namsite. OOMeH JaHHBIMU XapakTepru30BaTh KOMIIBIOTEPHI Pa3HBIX
C IIOMOLLBIO LIUH. ITOKOJICHU.
KonTponneps! BHEITHUX yCTPONCTB. Hckatb B cetu MHTEepHET HH(DOpMALNIO00
[Ipssmont nocTyn K maMsTH. OTEYECTBEHHBIX CIICIIUATINCTAX, BHECIIUX
OcCHOBHBIE TEHACHIINY Pa3BUTHUS BKJIaJ] B Pa3BUTHE BBIYUCIUTEIIBHON
KOMITBIOTEPHBIX TEXHOJIOTHM. TCXHUKH.

IIpuBOAUTHE IPUMEPBHI,

! Kypcueom B conepkannum TeMaTHIECKOrO MIIAHUPOBAHHS BBLIENSETCS MaTEpUal, KOTOPBIH He ABJIAETCS 005A3aTeIbHBIM NPU U3Y4EHHH U HE BXOIUT B
coJiepaKaHue IMPOMEXKYTOYHOU UIIM UTOTOBOM aTTECTALIUU T10 IIPEAMETY.



[TapanienbHble BBIYMCICHUS.
MHOromnpouneccopHble CUCTEMBI.
Cynepkomnbtotepsl. Pacnipenenénnsle
BBIYUCITUTENbHBIE CUCTEMBI M 00paboTKa
OonbLIMX JaHHBIX. MoOUIIBbHBIE LU(POBBIE
YCTPOICTBA U UX POJIb

B KOMMYHUKalUAX. BctpoeHusie
KOMITBIOTEPBI. MUKPOKOHTPOJIIEPHL.
PoGotusupoBaHHbIe TPOU3BOICTBA

MOATBEPKJAOLINE TEHICHIIMN PAa3BUTHUSA
BBIYMCIIUTEIbHOW TEXHUKH.

[TosICHATP CYIIHOCTH MapajuieabHbIX
BbIUKcCIieHUH. [IpuBOaAUTE IprMeEpHI
3a/1a4, U1 PEIICHUS] KOTOPBIX
MIPUMEHSIOTCS CYIIEPKOMITBIOTEPHBIE
TEXHOJIOTUU WJIH TEXHOJIIOTUU
pacrpenenEéHHbIX BBIYUCICHUMN.
XapakTepu3oBaTh poOOTHU3UPOBAHHBIE
MIPOU3BOACTBA, MOOUIIbHBIC ITU(POBHIE
YCTPOICTBA ¥ UX POJIb B KOMMYHUKALIASX

1.2

[Iporpammu
oe
obecrnieueHn
e

[IporpamMmmHoOe obecrieueHue
KOMITBIOTEPOB U KOMITBIOTEPHBIX CUCTEM.
Bunbl mporpaMMHOTo o0ecrieueHus U uX
HazHaueHne. OCOOEHHOCTH
IPOrpaMMHOr0 00ecTeyeHIs] MOOUITBHBIX
ycrpoucts. IlapamiensHoe
MporpaMMHUpPOBaHUE.

CucremMHOe porpaMMHOE OOecTieueHHeE.
OrnepaiinOHHBIE CUCTEMBI. Y TUIIUTHI.
HpatiBepsl yctporictB. MHCTaIISIIUAn
JEUHCTAJUIALMS IPOrPaMMHOIO
obecrieyeHusl.

®daiinioBbie cuctemsl. [IpuHIUTIBI
pa3MelleHrs U IMEHOBaHus (ailioB

B tosiroBpeMeHHo namsitu. [1labioHb
JUIS OTIMCAHUS TPYII (ailyios.

PaGorats ¢ rpapuueckum nHTepPeiicom
onepannonHoi cuctemsl (OC),
CTaH/IAPTHBIMH U CITY>KEOHBIMU
MIPHIIIOKEHUSAMU, (haliIOBBIMU
MEHEIKEPAMHU.

CoOTHOCHUTD BUJIBI JIUIICH3UI

Ha MCIOJIb30BAHUE TPOrPAMMHOI0
o0ecrnedeHus U MopsI0K ero
UCTIOJIb30BaHMS U PACIIPOCTPAHEHUSI.
[TpuBOIUTE IPUMEPHI TPOIIPHETAPHOTON
CBOOOHOrO MPOrpaMMHOr0 obecreyeHus,
MpeIHA3HAYCHHOT O

JUTSL PEIICHUST OJTHUX M TEX XKe 3a/ad.
HazbiBaTh OCHOBHBIE TPABOHAPYIICHHS,
HUMEIOIIIE MECTO B 00JIacTH
MCTIOJIb30BaHMSI IPOTPAMMHOTO
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3akoHogaTenbcTBO Poccuiickoit @enepanun
B 00JIaCTH MIPOrPaMMHOT0 OOECTICUEHUSI.
JluuieH3upoBaHue MPOrPaMMHOTO
obecrieueHus U MU(PPOBBIX peCYPCOB.
[IpompuerapHoe HCBOOOIHOE MTPOTrPAMMHOE
obecnieuenne.Kommepueckoe u
HEKOMMEPYECKOE UCIOJIb30BAHUE
MPOrPaMMHOTO 00ecTieueHus U IMUPPOBBIX
pecypcoB.

OTBETCTBEHHOCTb, yCTaHABIMBAaEMast
3aKOHOJATENBCTBOM Poccuiickon
®denepanuu 3a HEMPABOMEPHOE
HCIIOJIb30BaHUE TIPOrPaMMHOTO
obecrnieueHus M IU(PPOBBIX PECYPCOB

obecrieueHus, U OTBETCTBEHHOCTh3a
HUX, IPETYCMOTPEHHYIO
3aKOHOJATEILCTBOM PD.
Ilpakmuueckue padomot
1. Uncmannsayus u oeuncmannayus
npozpamm

1.

1.3.

KOMHBIOTepHBIC CCTHU

[IpyUHIUTIBI TOCTPOCHUS U anapaTHbIC
KOMITOHEHTHI KOMITBIOTEPHBIX CETEH.
CereBble npoTokoibl. Cetb MHTEpHET.
Anpecanus B cetu MHTEpHET.
IIpotokomnsr ctexa TCP/IP.

Cucrema JOMEHHBIX UMEH.

Pasnenenue IP-cetu Ha moncetn

¢ MMOMOILBIO Macok mojcereii. CeTeBoe
aIMUHUCTpHpOoBaHue. [TomydeHne JaHHBIX
0 CETEBBIX HACTPOMKAX

koMmmbioTepa. [IpoBepka Hamu4Hst CBSI3U

[TosICHATH TPUHITUTIBI TOCTPOCHUS
KOMITBIOTEPHBIX CETEH.

BrisBisiTh 00111€€ M pa3IuunsB
OpraHU3aINH JIOKAJTbHBIX U
rI100aTbHBIX KOMIIBIOTEPHBIX CETEH.
[IpuBOAUTH PUMEPHI TPOTOKOJIOB
crexka TCP/IP ¢ onpenenéHHbIMU

G YHKIHSIMH.

Hcmonp30BaTh MacKu MOACETEH
Jutst pazouenust IP-cetn Ha moaceTH.
IIpuMeHATH IporpaMMHOE

pennaraemeiii B mporpamme 1o nHMOpPMATHKE TIepeueHb NPAKTHIECKUX PaboT SBISETCS PeKOMEHIaTeNbHbIM, YUUTENb JeIaeT BHIOOP IPOBEIEHHS

PaKTUYECKUX padoT.
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c y3ioM cetu. Onpesenenue Mapupyra
JIBVDKEHUS TTAKETOB.

Bunp! nestensaOoCcTH B cetn VIHTEpHET.
Cepsucel HTepHeTa.
I'eonnopMaIiOHHBIE CHCTEMBI.
I'eonoKaIOHHBIE CEPBUCHI PEATBHOTO
BpEMEHM (HaIIpUMep, JIOKauUs

MOOWIBHBIX Tene(OHOB, OnpeesieHIe
3arpy’keHHOCTH aBTOMAarucTpaei),
WHTEPHET-TOProBIIsl, OpOHHUPOBAHUE
OMJIETOB U TOCTHUHHUIL.

I'ocynapcTBeHHBIE 3IEKTPOHHBIE CEPBUCHI U
yeayru. CounanbHble CeTH —OpraHu3aius
KOJUIEKTUBHOT'O B3aMMO/ICHCTBHSI 1 OOMEHa
TaHHBIMH.

CeTeBol 3TUKET: IpaBUJIa IOBEICHUSB
kubepnpocrpanctse. [Ipodbnema
MO/UTMHHOCTH MOJTy4eHHON HH(OpMAIIH.
OTkpbITBIE

00pa3oBaTeIbHBIC PECYPCHI

obecriedeHue i NpOBEepKU
PaboTOCTIOCOOHOCTH CETH.
Ilpakmuueckue pabomer:

1. Cemesoe aomunucmpupogarue

14

HNudopmarmonnas
6e30macHOCTh

TexHOreHHbIe U YKOHOMHYECKHE YTPO3HI,
CBSI3aHHBIE C UCIIOJIB30BaHUEM
“H(OPMAITOHHO-KOMMYHUKAITHOHHBIX
TexHoJorui. O0mIMe MpoodaESMbI 3aIIUTHI
uH(popMaluu 1 UH(HOPMAITMOHHOM
6e3onacHocT. CpeacTBa 3alIUThI
UH(POPMAITUU B KOMITBIOTEPAX,

XapakTepu30BaTh CYIIHOCTH NOHATHI
«uH(pOpMaMOHHAsE 0€30ITaCHOCTHY,
«3amuTa HHPOPMAIHN.
@opMyIMpPOBATH OCHOBHBIE ITPAaBHUIIA
nH(OpMaIMOHHOI 0€30MaCHOCTH.
AHaM3MpOBaTh 3aKOHOJATEIbHYIO
0a3y, Kacaronyocs nH(HOpMauOHHON
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KOMITBIOTEPHBIX CETSAX

Y aBTOMaTH3UPOBAHHBIX
MH(POPMALMOHHBIX CUCTEMAX.
[IpaBoBoe obOecnieueHue
nHpOopMaImoOHHON 0€30MTaCHOCTH.
Onekmponnas yugposas noonucy,
cepmuduyuposanuvie caimeol u
OOKYMeHMmbl.

IIpenorBpamienue
HECAHKI[MOHUPOBAHHOTO JOCTYTaK
JUYHON KOH(UACHIIUATBHOM
UHPOPMAITUH, XpaHSIIeHCs

Ha [IePCOHAIbHOM KOMITBIOTEPE,
MOOMIJIBHBIX YCTPOWUCTBAX.
BpenonocHoe nporpaMmMHOe 00ecTiedeHne 1
CrocoObl 00pbOBI ¢ HUM. AHTUBUPYCHBIE
MIPOTrpaMMBlI.

Opranu3anus JMYHOTO apXUBa
uH(popMmaiuu. PesepBHoe KOMpoBaHUeE.
[TaponpHas 3amuTa apxuBa.
HIndposanne nanHbIX. CHMMETPUYHBICH
HECUMMETPUYHBIE MU (PHI.

HIndpsl mpocToil 3aMEHBI.

[udp Lezaps. Hndp Buxenepa.
AnroputMm mudpoBanus RSA.
Cmeeanoepaghus

0e30macHOCTH.

[TpuMeHsTH CpeacTBa 3aIUTHI
uHpopMauu: OpaHaMayspsl,
AHTHBUPYCHBIE TPOTPaMMBI,
NapoJIMPOBaHUE U APXUBHUPOBAHHE,
mudpoBaHue.

[IpenorBpamars
HECAHKLMOHUPOBAHHBIM TOCTYIK
JUYHON KOH(UICHIINATBHOM
uH(popMauu, XpaHsiencs

Ha MIepCOHAIbHOM KOMITBIOTEPE,
MOOHIIBHBIX YCTPOHCTBAX.
Ilpakmuueckue pabomoi:

1. Aumusupycnuie npozpammer.
2. Hlugposanue daniwix

Hroro no pazneny

24

23



Paznen 2. TeopeTuueckune 0CHOBbI HHPOPMATUKH

2.1 | IlpencraBnenue 19
nHpopManuu
B KOMITBIOTEPE

Wndopmanus, 1aHHBIE U 3HAHUSL.
NHpopmaninoHHbIe TPOLIECCHI

B IIPUPOJIC, TEXHUKE U OOILECTBE.
HenpepbiBHBIE U TUCKPETHBIE BETUYNUHBI U
curHanbl. HeoO0XoauMoCTbIMCKpETH3auN
UH(pOpMaIUH, peTHa3HAYCHHOMN JUTs
XpaHEeHUs, TIepe1aur 1 00paboTKH B
HU(PPOBBIX CUCTEMAX.

JIBonuHoe konupoBaHue. PaBHOMEpHBIE U
HepaBHOMEpHBbIE KOJibl. [lekoaupoBaHue
coO0OI1IeHUH, 3aUCaHHBIX C TOMOILBIO
HEpaBHOMEPHBIX KOAOB. Y cioBue PaHo.
ITocTpoeHne ofHO3HAYHO

JEKOJIMPYEMBIX KOJOB C TIOMOIIIBIO I€pPEBA.
I'pagh An.A. Mapkosa. EnuaunipiuzMepeHust
KOJIMYECTBA NH(OpMAIIHH.

AndaBUTHBIN TTOJXO] K OIICHKE
KOJIMYeCTBa MHPOPMAIIUH.

Cucremsl cuucnenus. Pazsépuyras

3aIUCh LEJBIX U IPOOHBIX YHCET

B TIO3UIIMOHHOW CUCTEME CUHCIICHHUS.
CBolicTBa O3UIIMOHHON 3aIIUCH YUCIIA:
KOJIMYECTBO U (P B 3aMHCH, TPU3HAK
JEIMMOCTH YHCJIa HA OCHOBAaHUE

ITosICHATE CYIIHOCTB NTOHATUI
«HGOPMALUA», «TaHHBIE», «3HAHUS.
Pemiate 3a1aun Ha U3MepeHHe
uH(OpMaIuH, 3aKIII0OYEHHON B TEKCTE,C
MO3ULMHU all(PaBUTHOT'O MOAX0AA

(B MpenoN0KEHNU O paBHOU
BEPOSITHOCTH TOSIBIICHUS] CHMBOJIOBB
TEKCTe).

[TosicHATH HEOOXOAUMOCTh U CYIIIHOCTh
JMICKpETH3alUY IPY XPaHEHUH, Tepeaue u
00paboTKe TaHHBIX

C IMTOMOIIBIO KOMITBIOTEPOB.

[TpuBOANTE IPUMEPHI PABHOMEPHBIX

U HEpaBHOMEPHBIX Ko/10B. KonupoBaTbu
JIEKOIMPOBATH COOOIICHHUS

C UCTIOJIb30BaHUEM PaBHOMEPHBIXU
HEPaBHOMEPHBIX KOJIOB.

Ctpouth mpeQUKCHbIE KOJIBI.
KnaccudumupoBare  cucteMsl
CUHCIICHUS.

BBINIOJIHATE CpaBHEHUE YHCETI,
3alMCaHHBIX B IBOMYHON, BOCBMEPUYHOU
U LIeCTHaAlaTepUUHOMCHCTEMax
CUHCIICHUSI.

OcyIIeCTBISTh MEPEBOJ] UUCEIT MEXKTY

JIBOUYHOW, BOCBMEPUYHOM
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CUCTEMBI CUUCIICHUS. AJITOPUTM TIEpPEeBOa
LIeJIOro yuciia u3 P-uuHoi crcTeMbl
CUHCIICHHSI B ICCATHYHYIO. AJITOPUTM
nepeBojia KOHEUHOU P-uyHoNpoou B
JNECITHYHYIO. AJITOPUTM MTEPEBOJIa IIEIIOT0
YpClIa U3 IECITUYHON CHCTEMBI CUMCICHUS B
P-nunyro.

[lepeBon KOHEYHO NeCATUIHON poOUB P-
nuHyo. J[BonuHas, BOCbMEepUYHAas U
IIeCTHAIATEPUIHAS CUCTEMBI CUUCIICHUS,
CBSI3b MEXKy HMH.

Apudmernueckue oneparun

B ITO3MI[MOHHBIX CHCTEMaX CUMCIICHUS.
Tpouunas ypasnosewennas cucmema
cuucnenus. J{eouuno-oecsamuyunas
cucmema CUUCIeHusl.

KonmupoBanue texcroB. KomupoBka
ASCII. OmgHOOalTHBIE KOIAMPOBKH.
Cranpapt UNICODE.

Komuposka UTF-8. Onpenenenue
UH(POPMAIMOHHOT0 00bEMA TEKCTOBBIX
COOOIIEeHUH.

KomupoBanue nzobpaxenuii. OneHka
nHpopMarmoHHOro 00béMa rpaduIecKux
JAHHBIX MPU 33JaHHBIX Pa3pelieHu: U
rI1yOMHE KOOUPOBaHUs

nBeta. [[BeroBbie Monenu. BekTopHoe

U IIECTHAAUATEPUYHON CHCTEMaMU
CUMCIICHUSI.

BbInonHATh coXkeHne U BolYUTaHHE
YHCell, 3alIUCAHHBIX B JIBOUYHOMH,
BOCBMEPUYHON U IIECTHAAIATEPUYHON
cUCTEeMax CUMCIICHUS.

OcyecTBISITh KOAUPOBAHUE TEKCTOBOM
UH(POPMAITUH C TOMOIIBIO
KOJIMPOBOYHBIX TaOJIHII.

OmnpenensaTb UHPOPMAITUOHHBINA 00BEM
TEKCTOBBIX COOOIIEHUI B Pa3HBIX
KOJIUPOBKAX.

Beruucisars pasmep HBETOBOW MATUTPBINO
3HAYCHUIO OUTOBOM TITyOWHBI I[BETA.
OnpenensaTs pa3mMepsl TpapuuecKux
(ailioB IpU U3BECTHBIX pa3peleHUH U
ri1yOMHE KOAMPOBAHUS 1IBETA.
Boruucnate nHGOpMaoHHbIH 00bEM
U POBOI 3BYKO3AIKCH 110 YACTOTE
JMCKpETH3alluH, ITyOuHe KOOUPOBaHUAN
BPEMEHHU 3aIHCH.

Ilpakmuueckue pabomboi:

1. Juckpemuszayus epaguueckoi
uHgopmayuu.

2. JTuckpemusayus 36yKo60ii
uHgopmayuu
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KoaupoBanue. opMaTsl rpaduuecKux
¢aitnoB. TpéxmepHas rpaduxka.
®paxkranpHas rpapuka.

KoaupoBanue 3Byka. OueHka
HH(}OpMaMmOHHOTr0 00bEMa 3BYKOBBIX
JIAHHBIX NIPH 3aJIJaHHBIX YaCTOTE
JUCKPETU3ALMU U Pa3psIIHOCTU
KOZMPOBAHUS

2.2

OcHOBBI aJITeOpHI
JIOTUKHU

14

Anrebpa noruku. [Tonsitue
BbICKa3bIBaHUs. BbICKa3bIBaTENbHbIE
¢dopmbl (penukatsl). KBanTOpbI
CYIIECTBOBAHUS U BCEOOIIHOCTH.
Jlornaeckue omeparuu. TaObmuIbI
UCTUHHOCTH. Jlornueckre BeIpaKeHHUsL.
Jlornueckue TOXKIECTBA.

Jloka3aTenbCTBO JOrMYECKUX TOXKIECTBC
MTOMOIIbIO TaOIHI] UCTUHHOCTH.
Jlornueckue onepanuu U ornepanurHan
MHOKECTBaMHU.

3aKOHBI aIreOpbl JIOTUKH.
OKBHBaJIECHTHbIE TPE0OPa30BaHUS
JIOTUYECKUX BbIpakeHui. Jlornueckue
YpaBHEHUS U CUCTEMbI YpaBHEHMH.
Jlornyeckue  QyHKUMU. 3aBUCUMOCTb
KOJINYECTBA  BO3MOYKHBIX  JIOTHYECKUX
(yHKIHMI OT KOJIMYECTBA ApIYMEHTOB.
[TomHBIE CUCTEMBI JIOTHYECKUX

[TpuBOANTE IPUMEPHI FTTEMEHTAPHBIXH
COCTaBHBIX BBICKa3bIBAHUH.

PaznuuaTh BbICKa3bIBAaHUS U TPEAUKATHL.
VYcraHaBnuBaTh CBsI3b MEX]Ty anreOpoit
JIOTUKU ¥ TEOPUEU MHOXKECTB.
BbIuuciaTe 3Ha4€HUS JTOTHUECKUX
BBIPOKEHUH C JIOTHIECKUMHU
orepalusIMi KOHBIOHKIUH,
JTM3BIOHKITNH, HHBEPCUH, UMIUIUKALIUH,
HKBHUBAJICHIIUH.

[TpoBoauTH aHATIN3 TAOIUI] UCTUHHOCTH.
CtpouTb TaOIUIIBI HICTUHHOCTU JIOTMYECKUX
BBIPA)KCHUI.

Ocy1ecTBIATh SKBUBAJICHTHbIE
npeoOpa3oBaHUsl TIOTUYECKUX
BBIPAXEHUI € MCIIOJIb30BaHUEM 3aKOHOB
anreOphl JTOTHUKU.

OcyecTBISTh IOCTPOECHNE
JIOTMYECKOT 0 BBIPAXKEHUS C JJAaHHOU
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(GyHKIHH.

Kanonnyeckue (hopMbl JIOTHYECKUX
BbIpaxkeHHil. COBEpILIEHHBIE
JU3BIOHKTUBHBIE 1 KOHBIOHKTUBHBIE
HOpPMaJIbHBIE (POPMBI, AT OPUTMBI X
MOCTPOEHHUS 10 TAOJIUIE HCTUHHOCTH.
Jlornyeckue 31€MEHTHI B COCTaBe
komneroTepa. Tpurrep. Cymmarop.
MHoropa3spsiiHblii CyMMarop.
[TocTpoeHne cxem Ha JIOTMYECKUX 3JIEMEHTAX
I10 33JaHHOMY JIOTH4E€CKOMYBBIPAKCHHUIO.
3anuch JOrM4eCcKOoro BEIPAKEHUS 110
JIOTUYECKOM CXEME.

Muxkpocxemvl u mexHono2us ux
npou3800cmea

TabauIe UCTUHHOCTH U €ro
YIIPOLIEHUE.

Pewmate mpocTeie loruueckue

YPaBHEHUS U CUCTEMBI ypaBHEHUM.
XapakTepu3oBaTh JIOTHYECKUE

3JIEMEHTBI KOMITBIOTEPA.

ITosicHATH yCTPOMCTBO CyMMaTOpau
TpUrrepa.

3anuceIBaTh JOTMYECKOE BBIPAKEHUETIO
JIOTUYECKOH CXEME.

CTpouTh CXE€MBbI Ha JIOTHYECKUX 3JIEMEHTaX
I10 33JAHHOMY JIOTHYE€CKOMYBBIPaKEHUIO.
Ilpakmuueckue pabomboi:

1. Ilocmpoenue u ananuz mabdauy
UCMUHHOCMU 8 MADIUYHOM npoyeccope

2.3

KomnsrorepHas
apupmeTnka

[IpencraBneHue uenpIx Yucea B aMATH
KOMITbIOTEpa. OrpaHUYCHHOCTD JIhara3oHa
YUCeJl IPU OrPaHUYECHUH

KonmuecTBa paspsaos. [lepenonnenue
pa3psaHoi ceTku. be33HakoBbie U
3HAKOBLIE TaHHbBIE. 3HAKOBLINA OWUT.
JIBOUYHBIN IOMOJIHUTEIBHBIN KO
OTPHULIATEIBHBIX YHUCEIL.

[ToOuToBBIE TOrHYECKUE ONIEPALIUH.
Jlornyeckuii, apupMeTHIECKUN U
nukinueckuit cnsuru. [ludpoanue

[TonmyuaTs BHYTpEHHEE NIPEACTABICHUE
LIEJIbIX U BEIIECTBEHHBIX YHCE

B [IAMATH KOMIIbIOTEPA; ONPEICIIATh

110 BHYTPEHHEMY KOy 3HaU€HUE YHCIIA.
XapakTepru3oBaTh 0€33HAKOBBIE U
3HAKOBBIE JIAaHHBIE.

[TosICHATH MOPSAIOK BBITOJIHEHUS
apu(MEeTUYECKHX ONepaluii ¢ HeIbIMUH
BELIECTBEHHBIMHU YK CIaMHU

B Mpolieccope.

[TpuMeHATH TOOUTOBBIE JIOTHUECKUE
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C MTOMOIIBIO TTOOUTOBOM OIEPALTUN
«uckirovaromiee 1JIN».

[IpencraBneHue BELIECTBEHHBIX YHCEI

B MMaMsITU KOMIbIOTEPA. 3HAYAIllasl 4aCThU
MOPAAOK yncia. Jlnana3zoH 3Ha4eHU N
BEIIIECTBEHHBIX uncen. [IpobiieMbl XpaHeHHs
BEIIIECTBEHHBIX YHCEl,

CBSI3aHHBIE C OIPAHMYEHUEM KOJIMYECTBA
pa3psa0B. BellonHeHue onepanui

C BEIIECTBEHHBIMH YHCJIaMH,

HAaKOTUICHUE OIIMOOK MPU BHIYUCICHUSIX

orepanuu.
XapakTepru3oBaTh MPEICTABICHUE U
XpaHEHUE B MaMsATH KOMITbIOTEpa
BEIIIECTBEHHBIX YUCEI.

[TosicHATh TPUYMHBI HAKOTIIICHUS
OIITUOOK MPY BBIYUCIICHUSIX

C BEIICCTBEHHBIMH YHCIIAMHU.
Ilpakmuueckue padomut:

1. U3yyenue nopaspsaono2o MautuHHO20
npeocmasieHus Yevlx U 8euecmeeHHbIX
yucer

Hroro mo pazneny 40

Pa3nen 3. AropurMsl M IporpaMMHpOBaHue

3.1 | Baeneuue 16
B IIPOrPaMMHUPOBAHUE

Omnpenenenre BO3SMOKHBIX PE3YJIbTaTOB
paboTHI MPOCTEHIINX ANTOPUTMOB
YIIpaBJICHUA UCIIOJIHUTCIIAMU U
BBIYUCIIUTECIIbHBIX aJITOPUTMOB.
OmnpeneneHne UCXOIHBIX JaHHBIX, IPH
KOTOPBIX aJITOPUTM MOXKET J1aTh
TpeOyeMblIil pe3yJbTar.

DTarsl pemeHns 3a/1a4 Ha KOMITBIOTEpE.
WHcTpyMeHTaIbHbBIE CPENICTBA!
TPAHCIIATOP, OTIATUHK,
npodunmposuk. Komnumsammsn
UMHTEpPIpPETaIHs IPOrpamMM.
BupryansHble MalluHEL.
WuTterpupoBanHas cpena pa3padoTKH.

BEISICHATE pe3ynbTaT paboThl
aNIropUTMa ISl UCTIOTHHUTEIS

IIPU 33J]aHHBIX UCXOAHBIX JaHHBIX,
OIPEIENIATH BO3MOKHBIE UCXO/IHBIC
JTAHHBIE U151 U3BECTHOTO PE3yiIbTaTa.
[TpuBOANTH IPUMEPHI AITOPUTMOB,
COZIEpIKAIUX MOCIe10BaTeIbHBIE,
BETBSIIINECS U IUKIMYECKHUE CTPYKTYPHI.
AHaM3MPOBATh LUKINYECKUE AT OPUTMBI
JUTSL UCTIOJTHUTEIIS.

BeiaensTe sTansl penenns 3a1aunHa
KOMITBIOTEPE.

[TosicHATH CYITHOCTH BBIACICHHBIX
HTAIOB.
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Merons! OTIIaAKH IIPOTPaMM.
Hcnonbp3oBanue TpacCUpOBOYHBIX
Taduir. OTiIag04YHbIiA BEIBOI.

[lomaroBoe  BBINOJIHEHHE IPOTrPaMMBI.
Touku ocranoBa. IIpocmoTp 3Ha4eHHM
IIEPEMEHHBIX.

S3p1k porpammuposanus (Python, Java,
C++, C#). Tunsl AaHHBIX: IEJTOYUCICHHBIC,
BEIIIECTBEHHbIE, CUMBOJIbHBIE, TOTMUECKHE.
Bertsnenus. Cnoxnsle yciaoBus. L{ukibl ¢
yciioBreM. LIMKJIbI 110 IEpEMEHHOM.
B3anmMo3ameHsaeMOoCTh pa3IMuHbIX

BUJIOB LUKJIOB. VIHBapHaHT IUKIIA.
CocraBiieHne IMKJIA C UCTIOIb30BAaHUEM
3apaHee OIpeesIEHHOIO MHBapUaHTa
LUKJIA.

JIOKyMEHTHUPOBAaHHE NTPOTPaAMM.
Hcnonp3oBaHre KOMMEHTapPHUEB.
[ToaroroBka onucanus MporpaMmbIu
MHCTPYKIMH 715 TI0Ib30BaTEIs.
AnropuTMbI 00pa0OTKH HATYPATbHBIX
YHCel, 3alIUCAHHBIX B TO3UIIUOHHBIX
CHUCTEMax CUHCJIEHMS: pa30MEeHHEe 3aIIuCh
yuclia Ha OT/eIbHbIE IU(PBHI,

HaXO0XJECHUE CYMMbI U IPOU3BEICHUS
uugp, HAXOXKIEHNUE MAaKCUMaJIbHON

OTJ1a)XUBaTh MPOrPAMMBbI C IIOMOIIIBIO
TPacCUPOBOYHBIX TAOIHUIL

Y C UCTIOJIb30BAaHUEM BO3MOXKHOCTEH
OTJIaTYMKA CPEIbl IPOrPAMMHUPOBAHHUSL.
CocTaBiATh TOKyMEHTALIUIOHA
porpaMMmy.

Pa3pabaTbiBaTh U peaan30BbIBATHHA
SI3BIKE TPOrPAMMHPOBAHUS

QITOPUTMBI 0OPAOOTKH TIENIBIX YHUCET, B
TOM 4HCIIE TIEpeOOpHBIE AT OPUTMBI.
Pa3pabartbiBaTh nporpamMmsl

JUTs 00OpaOOTKH JaHHBIX, XPAHSIIIIUXCSB
TEKCTOBBIX (paiiax.

Ilpakmuueckue pabomor:

1. Buidenenue u obpabomra yugp yenozo
YUCIA 8 PASTUYHBIX CUCEMAX CYUCTEHUS C
UCNONb308AHUEM ONEPAYUTIYETOUUCTICHHOU
apugpmemuxu.

2. Pewenue 3a0ay memodom nepebopa.

3. O6pabomka Oannvlx, XpaHAUUXCAE
Qaiinax
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(MHHUMaNBEHON ) LU PBHIL.
HaxoxaeHnue Bcex mpoCThIX YUCe

B 3a/laHHOM Juana3one. [Ipeacrasinenue
yyclia B BUe Habopa MpoCcThIX
COMHOXHTENEH. AITOPUTM OBICTPOTO
BO3BE/ICHUS B CTEIICHb.

O06paboTKa JaHHBIX, XPAHAIIUXCS B
¢aiinax. TekcToBbIe U IBOUYHBIC
¢aitner. @aiioBBIC IEPEMEHHBIC
(daiinoBsie ykazatenn). UreHue

u3 Qaiina. 3anucsk B aiin

3.2

Bcnomorarenbanie
AJITOPUTMBbI

PazOuenne 3a1a4n Ha TOA3a/1a9H.
[MoamporpaMmsl (Tporeaypsl 1
¢bynkuun). Pexypcus. PekypcuBHbie
00beKThI (ppaxTainsr). PekypcuBHbIC
IPOLEAYPHI U PYHKIIHH.

Hcnonb3oBanue cTeka sl OpraHu3anuu
PEKYPCHUBHBIX BBI30BOB.

Hcnonb3oBanue cTaHgapTHONW OMOIMOTEKH
s3bIKa porpaMmmupoBanus.[loakmouenue
O1OIMOTEK MOANIPOrPaMM CTOPOHHHUX
npou3BoaAuTeNeil. MoybHbBINA TPUHIIUIT
HOCTPOEHUS IPOrpaMM

Pa3z0uBath 3a7auy Ha 1moji3anayn.
O¢opMIIATh TOrMYECKH LIETOCTHBICUIIN
HOBTOpsIOIIKECs (parMeHThI
IIPOTrpaMMBbI B BUJIE MTOIITPOTPAMM.
[TosicHATH CYIIHOCTB PEKYPCHUBHOTO
ITOpUTMA.

HaxomuTh pekypcuBHBIE 00bEKTHIB
OKpY’KaloIleM MHpeE.

OnpenensaTs pe3yabTaT paboThl
MIPOCTOT0 PEKYPCUBHOIO aJITOPUTMA.
Hcnonb30BaTh CTaHAAPTHBIE
OUOIMOTEKH TOIMPOrPaMM S3bIKA
POrpaMMUPOBAHUS, OHOIHOTEKN
CTOPOHHUX MPOU3BOIUTEIICH.
IIpuMeHATH MOAYIBHBIN IIPUHLIUIT
IpH pa3pabOTKe MPOrpaMM.
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Ilpakxmuueckue pabomui:

1. Ucnonvsosanue noonpoepamm
CMaHOapmHol OubIUOmMeKU A3bIKa
NPOCPAMMUPOBAHUS.

2. Paspabomka noonpozpamm.
3. Pexypcusnvie noonpozpammei.

4. Mooynvuiii npunyun nocmpoenus.
npozpamm

3.3

YucneHHble METOAEI

Yucnenarple MeTOAbI. TOYHOE U
MpUOTMKEHHOE PEIICHUS 3a/1a4H.
HucneHHble METObI PELICHUS] YPAaBHEHUM:
MeToj repedopa, MEeTO I MOJTOBUHHOTO
nenenust. [[pubnukEHHOEBBIYUCIICHUE JUTUH
KpPUBBIX.

Brruucnenue miomaae guryp ¢
MTOMOIITBIO0 YUCIICHHBIX METOJIOB (METO/T
IPSIMOYTOJIbHUKOB, METO/ TPATICIIH).
[Tonck makcumyMma (MUHUMYMA)

(yHKIIUM OJJTHON TIEPEeMEHHOM METOI0M
IIOJIOBUHHOT'O JCICHHUS

[TosicHATH NPUHLIMIIBI paOOTHI
YHCJIEHHBIX METO/IOB, Pa3HUILY MEXIY
TOYHBIM U MPUOIMKEHHBIM
pEIIEHUIMHU BbIUMCIUTENbHBIX 3a/1au.
Pa3paOaTbIBaTh U OTIQ)KUBATh
IIPOrpaMMBbl, peaTU3yIOLINe
YHUCIIEHHbIE METO/IbI PEIICHUS
ypaBHEHUH, TPUOIMKEHHOE
BBIUHCJIEHHUE JJINH KPUBBIX

U miomaaen Guryp, mouck MakCUMyMa

(MuHMMYMa) QYHKIHU OIHOIN MepeMEHHOM.

Ilpakmuueckue pabomoi:
1. Yucnennoe pewenue ypasnenuii.

2. Ipubnusicénnoe evruucienue OnuH
Kpusvlx u niowaoeu guzyp.
3. Iouck maxcumyma (MUHUMYMA)

dynkyuu
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3.4 Anroput™Mbl 00pabOTKH 5 O06paboTKa CUMBOJIBHBIX JAHHBIX. Hcnonb30BaTh BCTPOCHHBIE QYHKLIUU
CHUMBOJIbHBIX JIAHHBIX Berpoennble pyHKIMH s3bIKA SI3BIKA TTPOTPAMMHUPOBAHHUS
IPOrpaMMUPOBaHHS ISl 00pabOTKU JUTs 00paOOTKU CHMBOJIBHBIX CTPOK.
CUMBOIIBHBIX CTPOK. AJITOPUTMBI Pa3pabarbIBaTh 1 OTJIQXKUBATH
00pabOTKH CUMBOJIBHBIX CTPOK: MIPOrPaMMBbI, PEATU3YIOIINE THIIOBEIC
NOACUYET KOJIMYECTBA MOSBICHUN AJITOPUTMBI 00PaOOTKH CHMBOJIbHBIX
CHUMBOJIa B CTPOKE, pa30ueHNE CTPOKH Ha JAHHBIX HAa BEIOPAHHOM SI3BIKE
CIJIOBA MO MPOOETHHBIM CUMBOJIAM, TTOMCK IPOrpaMMHUPOBAHUSI.
MOJICTPOKH BHYTPH TAHHON CTPOKH, 3aMEHA [TpeoOpa3oBEIBaTh YKcIa
HaWJEHHOI MOJCTPOKHU Ha IPYTYIO CTPOKY. B CUMBOJIbHYIO CTPOKY M 0OpaTHO.
FeHepaum{ BCEX CJIOB B HCKOTOPOM Hpa]('m uqec](uepaﬁom bl
arngasnTe, yIOBICTBOPSAIONHX 33/IAHHBIM 1. IHocumsonvuas obpadbomra cmpox.
orpannueHusM. [IpeoOpazoBanue yncnas
CHMBOJIBHYIO CTPOKY U OOpaTHO 2. OdpaGomia cmpox 5
€ UCNONIb30BAHUEM (PYHKYULL
cmanoapmHou bubIUomeKu A3blKa
NPOCPAMMUPOBAHUS.
3. I'enepayus ecex cnos,
V0081emBOPAIOUUX 3A0AHHOMY
VCILOBUIO
3.5 AnTOopuTMBI 00paOOTKH 10 MaccuBbI 1 TTOCITIEIOBATETFHOCTH [TpuBOAMTH MPUMEPHI OTHOMEPHBIXU

MaCCHBOB

ypcen. Berancnenne 0000mEHHBIX
XapaKTEePUCTUK YJICMEHTOB MACCHBAWIIH
YHCJIO0BOM ITOCIIEI0BATEIEHOCTH
(CyMMBI, TPOU3BEICHNUS, CPEHETO
apuMeTHIecKoro, MUHUMAaIHHOTO U
MaKCHMAaJIbHOT' O DJIEMEHTOB,
KOJIMYECTBA DJIEMCHTOB,

JIBYMEPHBIX MaCCUBOB.
IIpuBOAUTH IPUMEPHI 3a1aUN3
MIOBCETHEBHOM JKHU3HH,
IIPEAINONAraoIlUX UCIIOIb30BaHUE
MacCCHBOB.

Pa3pabatbIBaTh U OTJIAXKHUBATh

IIPOrpaMMBl, PEATU3YIOLINE TUIIOBLIE
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YIIOBJIETBOPSIFOIINX 3aJaHHOMY
yCIIoBUIO). JIMHEWHBIN TOUCK
3aJJaHHOT'0 3HAYEHUSI B MACCHBE.
CopTupoBKa OTHOMEPHOT O MacCHBA.
[IpocThie METOIBI COPTUPOBKU (METO.
my3bIpbKa, METOJ BBIOOpa, COPTHUPOBKA
BCTaBKaMH).

CoptupoBka cinusareM. beictpas
COPTHPOBKA MaccUBa(aIrOpuT™M
QuickSort).

JIBOWYHBIN MTOMCK B OTCOPTUPOBAHHOM
MaccHBe.

JIByMepHBIE MACCUBBI (MATPHUIIBI).
AnroputmMbl 00pabOTKH JBYMEPHBIX
MacCHBOB: 3allOJIHEHUE IBYMEPHOT O
YHCIIOBOTO MacCHBa MO 3a/IaHHBIM
IpaBHUJIaM, TIOUCK JJIEMEHTA

B JIBYMEPHOM MacCHBE,

BBIUKCJICHHE MAaKCUMyMa (MUHUMYMa)H
CYMMBI 3JIEMEHTOB JIBYMEPHOTO MacCHBa,
IepecTaHOBKa CTPOK

U CTOJIOIIOB IBYMEPHOI'O MacCHBa.
Paszpabomxa npoepamm ons pewenus
NPOCMbIX 3A0a4 AHAIU3A OAHHBIX
(ouucmra oannvix, knaccuguxayus,
aHanu3 OMKIOHEHUL)

aJITOPUTMBI 00OPAOOTKH OTHOMEPHBIX

U IBYMEpPHBIX MacCHBOB, Ha BLIOpAaHHOM
S3BIKE TTPOTPaMMHUPOBAHHS.
Paspabamuvieamos npoepammul

0/ peuieHus RpOCmblX 3a0a4 AHAIU3A
OAHHUIX.
Ilpakmuueckue pabomul:

1. 3anonnenue maccusa.
2. Boiuucnenue 06061énHbIx

Xapakxmepucmux Maccuea (4uciosot
nOCIe008amenNbHOCMU).

3. Houck MuHuMaibHo20 (MAKCUMATLHO20)
9eMeHma 8 YUCI080MMACCUBe.

4. Jlunetinoiii nouck 3a0anH020
3HAYEeHUs 8 MAcCCUge.

5. Ilpocmule memoowt copmuposKu
Maccusa.

6. Bvicmpas copmuposka maccusa.
1. JIeouunwlii nOUCK.

8. Obpabomxa mampuy.

9. Ananuz oannvix

Hroro no pazneny

44
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Paznen 4. UuopManmOHHBIE TEXHOJIOTHH

4.1 O6pabotka 6 TexcToBBIi mporeccop. Pa3pabatbIBaTh CTPYKTYpY AJOKYMEHTA.
TCKCTOBBIX Pe JAaKTHPOBAHNC U (1)OpMaTI/Ip0BaHI/Ie. HUcnons3oBath Cp€acTBa aBTOMATU3ALIUUIIPH
JOKYMEHTOB [IpoBepka opdorpaduu 1 rpaMMaTHKH. CO3/1aHHUHU JJOKYMEHTA.

CpencTBa novcka u aBTO3aMEHbBIB [TpuMensTh NpaBuia IMTUPOBAHUS
TEKCTOBOM ITPOLIECCOPE. HUCTOYHUKOB ¥ O OPMIICHHS
Hcnonb30BaHUE CTHIIEH. O6ubnmorpau4ecKux CChIIOK.
CTpYKTYypHPOBAHHBIE TEKCTOBBIC IIpuHUMaTh yyacTue B KOJJIEKTUBHOU
JTOKyMeHTbl. CHOCKH, OTJIaBJICHHUE. pabote HaJl IOKyMECHTOM.
KonnextuBHas paboTa ¢ JOKyMEHTaMH. BeimonHsaTe HabOp ¥ POCTYIO BEPCTKY
MHCTPYMEHTBI pElieH3NPOBAHHS MaTeMaTHYECKUX TEKCTOB.
B TEKCTOBBIX Ipoleccopax. O0naunble IlIpaxmuuecxue pabombi:
cepBuchl. Jlenopas nepenucka. Pedepar. 1. Bépemxa ooxymenmos
[IpaBuia nUTUPOBAHUS UCTOYHUKOB U C MamemamuyecKkumu gopmynamu.
oopmiienust oubarorpaUIECKuX CCHUIOK. 2. Muozocmpanuunsie OOKyMeHmbL.
Odopmiienne crimcka TUTEPaTyPHI. 3. Komrexmusnas pabomac
CmaHda]zmbl oubauoepaghuueckux doxymenmamis
onucaHuil.
3HAKOMCTBO C KOMIIBIOTEPHON BEPCTKOM
TekcTa. TexHuueckue cpencTa BBoAa
TekcTta. Criennain3upoBaHHbIE CPECTBA
pPEMaKTHPOBAHUS MATEMaTHICCKUX
TEKCTOB

4.2 AHanu3 JaHHBIX 8 Ananus gagaeix. OCHOBHEBIE 32/1a4U [IpuBonuThH MpUMEPHI 33/1a4 aHATIM3a
aHaJlM3a IaHHBIX : IPOTHO3UPOBAHUE, JTAHHBIX.
KIaccuuKaIys, KiracTepu3arus, [TosicHSITH Ha IpUMEpax
aHaJIu3 OTKJIOHEHHH. MOCJIE0BATENBHOCTh PEIICHUS 3a/1a4
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[TocnenoBarenbHOCTD peLIEHUS 3aAa4
aHaJIM3a JaHHBIX: cOOp MEPBUYHBIX
JTAHHBIX, OYMCTKA U OLIEHKA KauecTBa
JTAHHBIX, BBIOOP M/WJIM IOCTPOECHUE MOJIETH,
npeoOpa3zoBaHUEe JaHHBIX, BU3yaln3aIus
JTAHHBIX, THTEPIPETALUAPE3YIbTATOB.
[IporpaMMHBIE CpeCcTBAa U UHTEPHET-
CEpPBUCHI ISl 00pabOTKH

U MpejcTaBleHus JaHHbIX. bombine
JaHHble. MalHHOEe 00yUYeHHe.
HnmennexmyanvHulli ananusz OaHHbIX.
AHanu3 TaHHBIX C TOMOIIbIO

3JIEKTPOHHBIX TaOIUL. BeIuncieHne cymmsl,
cpeaHero apupMeTH4ecKoro, HauooIbILIEro
(HauMeHbILIEr0) 3HAaYEeHUAUANIA30HA.
Brruucnenune

K03 PHUIIEHTA KOPPESIIUU JBYX PSAIAO0B
nanubIx. [TocTpoenue cToia04aThIX,
JMHENYaThIX U KPYTOBBIX TUarpaMM.
[Toctpoenue rpadukos pynkuuid. [Tondop
JIMHUY TPEH]1a, pELLICHUE 3a1a4
MIPOrHO3UPOBAHMUSL.

HucneHHoe pelieHne ypaBHEHUIC
MOMOIIBIO TTOA0O0pa MapaMeTpa.
OnTumu3zanus Kak NOMCK HaWJTy4IIero
pelleHus B 3aJaHHBIX YCIOBHUSX.

LeneBast pyHKIUS, OTpaHUYCHUS.

aHaju3a JaHHbIX.
Pewate nmpoctele 3a1aun aHainsa

JTAHHBIX C IIOMOLLBIO JIEKTPOHHBIX
TabIuL.

Hcnonp30BaTh COPTUPOBKY U (PUIBTPHI.
Vcnonb30BaTh cpencTBa Je10BON rpaduKu
JUTSL HATJIITHOT O TIPE/ICTABIICHUS] TaHHBIX.
Pemate npocThie pacu€THBIE U
ONTUMH3ALMOHHBIE 337a4H C IIOMOILBIO
AJICKTPOHHBIX TAOHII.

Ilpakmuueckue padomul:

1. Ananus dannvix ¢ nomowwio
9NeKMPOHHBIX MAOIUY.

2. Haznaonoe npedcmaenenue
Pe3yIbmamos cmamucmuyeckou
00pabomKu OAHHBIX 8 8UOe OUACPAMM
cpeocmeamu pedaKxmopa 31eKmpOoHHbIX
maonuy.

3. IToobop nunuu mpenoa,
NPOCHO3UPOBAHLLE.

4. Yucnennoe pewenue ypaenenuiic
HOMOWbIO N00OOpa napamempa.

5. Pewenue 3a0ay onmumuzayuu

€ NOMOWBIO INEKMPOHHBIX MAOIUY
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JlokanbHbI€ U TI100ATBbHBI MUHUMYMBbI
nesneBoi pyHkuu. Pemenue 3anau
ONTUMU3ALNHN C TIOMOILBIO

AJIEKTPOHHBIX TAOJIHUIY
Uroro no pazneny 14
PesepBHOE Bpems 14
OBLIEE KOJIMYECTBO 13
YACOB I10 I[TPOI'PAMME 6
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11 KJIACC

N HaumenoBanue K 0
0 WYCCTB HOBHBIC BUJIBI JICSITETLHOCTH
pa3zeioB U TeM OMTIICCTBO [IporpamMmmMHOe comepikanue CHOBHBIC BHIBI ICATCIIEHOC
/o 4acoB 00yJaroIuxcst
y4aeOHOro
nmpeaMeTa
Pa3nen 1. TeopeTudyeckne 0CHOBbI HHPOPMATHKH
1.1 Nudopmarnus u 10 Teopernyeckue MoAXOAbI K OIICHKE XapakTepru3oBaTh pa3IMUHbIE

UH(POPMAIIMOHHBIE
IIPOLIECCHI

KOJIMYEeCTBA HH(POPMAIIHH.

3aKOH aITUTUBHOCTH MH(POPMAITHH.
®dopmyna Xaprau. Madopmanms u
BeposATHOCTh. Dopmyna lllenHoHa.
AJNTOPUTMBI C3KaTUSI IAaHHBIX.
Anroput™m RLE. Anroputm Xaddmana.
Anroputm LZW. AlropuTMsl cxxaTust
JTAHHBIX

C OoTepsIMHA. Y MCHBIIICHUE TTyOUHBI
KoaupoBaHus 1BeTa. OCHOBHBIE HIEU
anroputmoB cxatust JPEG, MP3.
CKopoCTh TIepe1auu TaHHbBIX.
3aBUCHMOCTh BPEMEHU Mepeaaun

0T MHGOPMAITMOHHOTO 00bEMA JTAHHBIXH
XapaKTEePUCTUK KaHalla CBS3H.
[Tpu4nHBI BOSHUKHOBEHHSI OIIMOOK MpU
nepenaye gaHHbix. Kogpl,
MO3BOJISIOLINE OOHAPYKUBATh U
WCIIPABIIATH OMIMOKH, BO3HUKAIOIIUETIPH
nepenaye gaHHbIX. PaccrosHue
Xsmmunra. KogupoBanue

TEOpPETHUYECKUE TOIXObI K OLICHKE
KOJIMYeCcTBa MH(opMaIny.

OnuceIBaTh U3y4aeMble aJIrOPUTMbI
C)KaTus JaHHBIX, CPAaBHUBATh
pE3yIbTaThI UX PAOOTHI.

Pemarp 3a1aun Ha onpesieliecHue BPEMECHH
nepesadr JaHHBIX 110 KaHATY CBSI3H C
U3BECTHBIMU XapPaKTEPUCTUKAMHU.
[TosICHSITh TPUHITUITEI OOHAP Y)KEHUS

U MCTIPaBJICHU OMKUOOK MPH Mepeaaye
JAHHBIX C TTOMOIIHIO TTOMEXOYCTOWYMBBIX
KOJIOB.

[TosicHATH 3HAYEHUE TOHATUI

«CUCTEMay, «ITOJICUCTEMAY,

«CUCTeMHBIN 3hheKT,

«yTIpaBIICHUE); 3HAYCHHE 00PATHOMN
CBSI3M JUTS IOCTYIKEHUS TSN
yIpaBICHUS.

Ilpakmuueckue padbomot.

1. Corcamue 0aHHbIX ¢ NOMOUBIO
aneopumma RLE.
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¢ moBTopeHueM OutoB. Kombl
X3MMUHTrA.

Cucrempl. KOMIOHEHTHI CHCTEMBI U HUX
B3anmozeiictBue. CucTteMHBIH  dPQEKT.
VYnpasieHnue Kak HH()OpMaOHHbIN
nporecc. O6paTHas CBs3b

2. Corcamue Oanmwix ¢ NOMOUBIO
aneopumma Xagpgmana.

3. Cocamue dannvix ¢ nomepsamu
(ancopummer JPEG, MP3).

4. Iomexoycmorivugvie Kool

1.2

MoaenupoBanne

Mogaenu u mogenupoBanue. Llenp
MOJIeTUpOBaHMs. AJIEKBATHOCTh MOJIENN
MOJIETUPYEMOMY O0BEKTY UIUIIPOLIECCY,
L[EJIU MOJIETUPOBAHUSI.

dopmanuzanus NPUKIaIHbIX 3a/1a4.
[IpencraBienue pe3yabTaToB
MOJICTTUPOBAHMS B BUJIE, YIOOHOM ISt
BOCTIPUSITUS YETTOBEKOM.

['padmyeckoe npeacTaBneHUE TaHHBIX
(cxempl, TabaMI1IbI, TPAdUKH).

I'padb1. OcHoBHBIE OHATUS. Busl rpados.

Onucanue rpadoB ¢ MOMOIIBIOMATPHUIL
CMEKHOCTH, BECOBBIX MaTPHI], CITUCKOB
CMEXHOCTH. Perrenue anropuTMudecKux
3a/1a4, CBSI3aHHBIX

¢ aHanu3oM rpados (mocTpoeHue
ONITUMAJIBHOTO ITYTH MEXTY
BepIHIMHAMU rpada, onpeeeHue
KOJIMYECTBA Pa3IMYHBIX MTyTeH MEXIy
BEPIIMHAMU OPHEHTHPOBAHHOTO
aIUKINYecKoro rpada).

Hepesbsi. bunapHoe nepeso. JlepeBbs

OnpenensTe NOHATHS «MOACTHY,
«MOJICITUPOBAHUEY.
KnaccudunupoBats MOAEIHIIO
3aJJAHHOMY OCHOBQHHIO.

OnpeaensTs 1elTb MOJICIIMPOBAHUSB
KOHKPETHOM CITy4ae.

[TpuMeHSTH aITOPUTMBI HAX O ACHHUS
KpaT4allinx myTed MeXIy BepIInHAMH
OPHEHTUPOBAHHOTO rpada.

[IpuMeHSITh  QITOPUTMBI  ONPEACICHHS
KOJIMYECTBA PA3NUYHBIX TyTeH Mexay
BEPIIMHAMU OPUEHTHPOBAHHOTO
aIMKINYECKoro rpada.

[IpuBOIUTE pUMEPHI UCTIONH3OBAHUS
JIepeBBEB H I'pad)OB MPH ONMUCAHUH
00BEKTOB U MPOIIECCOB OKPYKAIOIIETO
MHUDpA.

Crtpouts iepeBo nepedopa BapruaHTOB.
XapakTepru3oBaTh UTPY KaK MOJICIb
HEKOTOpPOH CUTYyallUH.

JlaBaTb onpezieTieHIe BBIMTPBIITHOM
CTpaTeruH.
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noucka. CrocoObl 00xoma jaepena.
[IpencraBnenue  apu@meTHUECKUX
BBIPDAKCHUH B BUJE JIepeBa.
JIMCKpeTHBIE UTPBHI IBYX UTPOKOB

¢ monuoi nHpopmanueit. [loctpoerne
JepeBa repedopa BapuaHTOB, ONMCAaHHE
CTpaTeruy Urpbl B TAOIUYHOI popme.
BBIUTpBIIIHBIC U TPOUTPHIIIHBIC
HO3UIMH. BRIMTphIIIHbIE CTpaTeru.

CpencrTBa HCKYCCTBEHHOT O UHTEIIJICKTA.

CepBuchbl MAalIMHHOI'O IIEPEBOA U
pacno3HaBaHUs YCTHOW PEYH.
KoruutrsHbIE CEPBUCHI.
WNnentuduxanus u nomuck
U300paKeHH, pacrio3HaBaHUE JIHII.
CaMo00yJaronuecs: CHCTEMBI.

N cKyCCTBEHHBIN NHTEIIEKTB
KOMIIBIOTEPHBIX UIPAX.
Hcrnonb3oBanue METOI0B
HCKYCCTBEHHOI'O MHTEJIEKTAB
00y4aroIux CUCTeMax.
Hcnonb3oBanne METON0B
HCKYCCTBEHHOI'O MHTEJIEKTA

B poOoToTexHuke. IHTepHeT Beluei.
IlepcnexTuBBI pa3BUTHS
KOMIIBIOTEPHBIX HHTEIIEKTYAJIbHBIX
cucreM. HeltpoHHble ceTn

OnuceIBaTh BHIMTPBIIIHYIO CTPATETUIOB
3a/IaHHOM UI'POBOM CUTYyalluU

B (hopme JiepeBa WK B TAOJTUIHON
dopme.

[ToACHATH MOHATHUS «UCKYCCTBEHHBIN
UHTEIJIEKTY, «MAIIMHHOE 00yYEeHHE).
[IpuBOIUTE MpUMEPHI 33124, PEIIAEMBIX
C TIOMOIIIBIO

HCKYCCTBEHHOT'O MHTEJIEKTA.
Ilpakmuueckue padombut.

1. Houck eviuepwiunoii cmpamezuue
uepe ¢ noHou uHgopmayueil.

2. Cpedcmea uckyccmeennoz2o
unmennexma

Hroro no pazneny

18
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Pa3nes 2. AIropuT™Msbl M IPOrpaMMHpPOBaHHUeE

2.1 DNEeMEHTHI TeOpUn 6 dopmanu3anys MOHSITHS AITOPUTMA. [ToSICHSITh TOHSITHSI «BBIYUCIUTEIBHBIN
AITOPUTMOB Mammaa TeroprHTa Kak YHUBEpCaIbHas MIPOIIECCY, «CIOKHOCTD AJITOPHUTMAa,

MoJienb Bbruncienuid. Teauc Yépua— «3((PEeKTUBHOCTD ANTOPUTMAY.
TrropuHra. [IpuBoauTh npuMeps! 3 HEKTUBHBIX
Mawuna I[locma. AITOPUTMOB.
Hopmanvusie ancopugpmur Mapxosa. CocTaBiATh MPOrpaMMBl JUIsl MAILIUHBI
Aneopummunecku Hepaspewumole TrropuHra.
3adauu. 3adaua ocmaHosa. Hcnonvzosame Hopmanvhbie
Hegozmoorcnocms asmomamuueckoti aneopugmvl Mapkosa.
OMAAOKU NPOSPAMM. JlaBaTh OIIEHKY CII0KHOCTH M3BECTHBIX
Or11eHKa CIIO)KHOCTH BBIYHCIICHHH. ITOPUTMOB.
Bpemst paGoThl 1 00bEM UCTIONB3YEMOIA Hpaxkmuueckue pabomei:
HaMSATH, UX 3aBUCUMOCTb OT pa3Mepa 1. Cocmasnenue npocmoii npoecpammulois
UCXOHBIX JaHHBIX. OlleHKa mawunvl Toropunza
ACUMITOTHYECKON CIOXKHOCTH
AITOPUTMOB. AJITOPUTMBI
MOJTMHOMHUATBHON CIIOKHOCTH.
[Tepebopubie anroputmsl. [Ipumepsl
Pa3TUYHBIX AITOPUTMOB PEIICHHUS
OJIHOM 3aJ1a4¥, KOTOPbIE UMEIOT
Pa3IHYHYIO CIT0KHOCTh

2.2 AJTOPUTMBI U CTPYKTYPhI 28 [Touck MpOCTHIX YKCeN B 3aJJaHHOM Hcnonp30BaTh allfOPUTM «PELIETO

JTAHHBIX Jara3oHe C MOMOIIBI0 AITOPUTMa DpatocdeHay s MoUcKa MPOCTHIX

«pemeTo DpaTocdeHay.
MHoropaspsiiHbI€ LIeNbIe YnCia,
3a/1a4M JUIMHHON apu(METHKH.

YrceN B 33/IaHHOM JIHaIla30He.
[TosicHATH TPUHITUTIBI 00Pa0OTKH
MHOTOpa3PSAIHBIX LETBIX YHCEIT
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CrnoBapu (acCOIMATUBHBIE MACCHUBHI,
OTOOpaKEeHUs ). XOII-TaOIUIIBI.
[TocTpoenue andaBUTHO-4aCTOTHOTO
CJIOBapst 7S 33JaHHOTO TEKCTA.

Ananuz mexcma Ha eCmecmeeHHOM s3blKe.

Buvioenenue nocneoosamenvrnocmeti no
wabnony. Peeynapuvie gvipasiceHus.
Yacmommuuvliiananus.

Crexu. AHAJIN3 TPaBUIBHOCTH
CKOOOYHOT'0 BRIpaykeHHs. Boruucienue
apu(METHYECKOTO BBIPAKEHHUS,
3aMMCaHHOr0 B MOCT(GUKCHOMN dopme.
Ouepenu. Mcnonp3oBaHue ouepeau As
BPEMEHHOI'0 XpaHEHUS TAaHHBIX.
Cesaznvie cnucku. Peanuzayus cmeka u
ouepeou ¢ NOMOWbIO CEA3HBIX CHUCKOS.
Anroputmsl Ha rpagax. [loctpoenue
MUHUMAaJIBHOTO OCTOBHOI'O JIepeBa
B3BEILICHHOTO CBA3HOI'O
HEOPUEHTHPOBAHHOIO Tpada.

006x00 epagha 6 enydouny. O6x00 epaghas
wiupuny. KomndecTBo pa3nuyHbIX MyTel
MEXIy BEpIIMHAMH OPHEHTHPOBAHHOT O
aIUKIN4ecKoro rpada. AIroputm
JIeHKCTpBI.

Aneopumm Dnotioa—Yopwanna.

Y pean30BhIBATh COOTBETCTBYIOIIHE
QITOPUTMBI Ha SI3BIKE
IPOrpaMMHUPOBAHUS.

[IpumensTH ciOBapu (accoraTuBHBIC
MacCHBBI, 0TOOpaXEHUsI) B 3aa4ax
00pabOTKH JTaHHBIX.

BaInonHATE IPOCTON aHAIU3 TEKCTA HA
€CTECTBEHHOM SI3bIKE, B TOM YHCIICC
UCIIOJIb30BaHUEM PETYISIPHBIX
BBIPAKCHUI.

[TosICHSITh TPUHITUITBI PA0OTHI CTEKAU
o4epe/, UCIOIb30BaTh CTEKU

U OYepey IS PelIeHHs
QITOPUTMHYCCKHX 3a7ad.
Peann3oBbIBaTh U UCMOIB30BATh
JTBOUYHBIC (OMHAPHBIC) AEPEBBAU
rpadbl A1 peleHus 3a1a4
00paboOTKH JTaHHBIX.

Hcnonk3oBaTh [TUHAMHYECKOE
IPOrpaMMHUPOBAHUE

JUIS BBIYMCIICHUS] PEKYPCHUBHBIX

b yHKIMA, ToACUYETa KOTUYECTBA
BapHAHTOB U PEIICHUS 3a/1a9
ONTUMU3AIIHH.

Ilpakmuueckue pabomoi:

1. Ilouck npocmuix uucen 8 3a0aHHOM
ouanasone.
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HepeBbs. Peanuzanus nepesa

C TMIOMOIIBIO CCHIJIOYHBIX CTPYKTYP.
JIBonuHbie (OMHApHBIE) IEPEBbSI.
[Toctpoenue nepeBa /yisd 3aJaHHOTO
apu(pMETUYECKOTO BHIPAKEHUS.
PexypcuBHBIEC anTOpUTMBI 00X0/1a
nepesa. Mcnonb30BaHUE CTEKa U
ouepeau s 00xoaa IepeBa.
JuHamuueckoe mporpaMMUpPOBaHUEKAK
METOJ] pEIICHHUS 3a7a4 C COXpPAaHCHUEM
MPOMEKYTOUHBIX PE3yJIbTaTOB. 3a/1a4H,
peliaeMble ¢ TOMOIIIbIO
JTUHAMHYECKOTO TIPOrPaMMHUPOBAHUS
BBIYHCJICHHE PEKYPCUBHBIX () YHKITHH,
HOJCYET

KOJIMYECTBA BAPUAHTOB, 3a/1a4U
ONTHMHU3AIAH

2. Peanuzayus evluucieHuil
€ MHO20PA3PAOHBIMU YUCTIAMU.

3. IHocmpoenue angpasummo-
YaAcCmomHo20 c08aps 0Jisl 3a0aAHHO20
mekcma.

4. Ananuz mexcma na ecmecmeennom
A3bIKe.

. Buluucnenue apugpmemuueckozo
8bIPANCEHUS, 3ANUCAHHO20

6 nocmaghuxcrou gpopme.

6. Ucnonvzosanue ouepeou.

1. Hcnonvzosanue depeeves

0151 BBIYUCICHUS APUPMEMUUECKUX
8bIPANCEHULL.

8. Buluucnenue onunv Kpamuatiuie2o
nymu mexcoy gepuiuHamu cpaga
(ancopumm [etikcmpol).

9. Buviuucnenue pexypcusnvix ynxyuiic
NOMOWbIO OUHAMUYECKO20
nPOSPAMMUPOBAHUSL.

10. IToocuém xonuuecmsa sapuanmoec
NOMOUWBIO OUHAMUYECKO20
NPOCPAMMUPOBAHUS.

11. Pewenue 3a0au onmumusayuu

¢ NOMOWBIO OUHAMUHECKOO
NPOSPaAMMUPOBAHUSL
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2.3 OCHOBBEI  O0OBEKTHO- 16 TToustue 06 0OBLEKTHO- [TosicHATb OCHOBHBIE TPUHIUIIBI
OPUCHTHPOBAHHOT'O OPUCHTHPOBAHHOM 00BEKTHO-OPUEHTHPOBAHHOTO
IPOrpaMMUPOBAHUS nporpamMmmupoBanui. OOBEKTHI U IPOrpaMMHUPOBAHUS.

kiaccel. CBOMCTBA U METO/IBI OOBEKTOB. [IpoexTrpoBaTh U UCIOIB30BATH
OOBEKTHO-OPUCHTHPOBAHHBIN aHAIN3. MPOCTHIE KJIACChl 0OBEKTOB.
Pa3paboTka mporpamMmM Ha OCHOBE [TpoekTupoBaTh HepapXuu KI1acCOBIIS
00BEKTHO-OPUEHTHPOBAHHOTO TIOAX0/1A. OIMHCaHUs TPEIMETHON OOJACTH.
WHKancynsmnus, HacieI0BaHue, Pa3pabartbeiBaTh mporpamMmsl
noTUMOp(U3M. ¢ rpaduyecKkuM uHTEpGerncom.
Cpenpl ObICTpOI pa3pabOTKU IpOrpamm. N3yuaTh BTOpOU S3BIK
[IpoextupoBanue naTEpPeiica IPOrPaMMHUPOBAHUS
nosb3oBarens. Mcrnoab30BaHUe TOTOBBIX Ilpakmuueckue padomut:
YIPaBIACMBIX3JIEMCHTOB UL IIOCTPOCHMA 1. Ucnonvsosanue 2omoswix kraccoss
uHTepdeiica. npozpamme.
O0630p A3bIKOB MPOrPAMMHUPOBAHHS. 2. Pazpabomxa npocmoii npo2pammuic
HonsATue 0 mapagurmax UCTIONIb30BAHUEM KILACCOB.
porpaMMUpoOBaHus. HM3yueHue 3. Paspaoma xacea,
8MOPO20 A3bIKA NPOCPAMMUPOBAHUS N —

4. Paspabomxka uepapxuu K1accos.

5. Paspabomxa npozpammoi

¢ epaguueckum unmepgeticom

Wroro mo pazaeny 50

Pa3nen 3. UndopmanuoHHble TEXHOJIOTHH

3.1

Kommnsrorepno-
MaTeMaTU4eCcKOe
MOJIECIINPOBaHUE

8

OTansl KOMIBIOTEPHO-
MaTEeMaTUYECKOr0 MOJAEIUPOBAHMS:
IIOCTAHOBKA 3a/1a4H, pa3paboTka

BI)I)IGJ'ISITI) 9Tallbl KOMIIBIOTCPHO-
MaTCMATHYCCKOro MOACINPOBAHU AN
PCAIN30BBIBATE UX C TIOMOIIBIO
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MOJIENIU, TECTUPOBAHUE MOJIENH,
KOMITBIOTEPHBIN

SKCHEPUMEHT, aHAJIU3 PE3YJIbTaTOB
MOJIETUPOBAHUSI.

Juckperusaius Ipu MaTeMaTHYeCKOM
MOJIETTMPOBAHUU HENPEPHIBHBIX
npoueccos. MoaenupoBanue
JIBW>XeHUA. MonenupoBanue
OHOJIOrMYECKUX CHCTEM.
Maremaruueckure MOAEIH

B 9KOHOMHKE. BhrauciurensHbie
SKCHEPUMEHTBI C MOJIETISIMH.
Komnwvromepnoe mooenuposanue
cucmem YnpaeneHus.

O06paboTka pe3yIbTaToB
AKCIIepUMEHTa. MeTo1 HauMEHbIIINUX
KBagpaToB. OLIEHKA YUCTOBBIX
apaMeTpOB MOJIEITUPYEMBIX 00BEKTOBH
npoueccoB. BoccranoBnenue
3aBUCUMOCTEM MO pe3ysibTaTam
SKCHEPUMEHTA.

BepostHocTHbIE MOAEIN. MeToabI
MonTte-Kapiio. Umutannonnoe
MozenupoBaHue. CUCTEMbI MACCOBOTO
0o0CTy)KUBaHUS

MPOrPaMMHOT0 00ECIICYCHUSI.
[TosicHSITE HEOOXOIUMOCTD U CYLIHOCTD
JUCKPETU3ALUY [IPU PELLICHUU
BBIYUCIUTCIIBHBIX 3a/Ja4 C IIOMOIIIBIO
KOMITBIOTEPOB.

Hcnonap3oBaTh HUMUTAIITMOHHOC
MOJICITUPOBAHKE, B TOM YHCIIC Ha
OCHOBE BEPOSITHOCTHBIX MOJICIICH.
OO6pabaTbIBaTh Pe3yNIbTaTHI
IKCIICPUMEHTA.

IIpakxmuueckue pabomeut.

1. Mooenuposanue osuocenus.

2. Mooenupoeanue 6uonouyeckux
cucmenm.

3. Umumayuonnoe moodeauposanue c
nomowwto memooa Moume-Kapio.

4. Obpabomka pezynomamoe
9KCnepumMeHma
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3.2

basbl jaHHBIX

10

Tabnuunble (pensiuuoHHbIe) 0a3bl JAHHBIX.
Tabnuia — mpencTaBlieHne CBEICHU 00
OIHOTUIHBIX 00bekTax. [Tone, 3anmuce.
Kitou tabnuiel. Paborac roroBoit 6a30ii
JAHHBIX. 3aOTHECHHE0a3bl TaHHBIX.
[Touck, copTupoBka u pumpTpanus
JAHHBIX. 3aMpPOCHI

Ha BBIOOPKY JaHHBIX. 3aMPOCHI

¢ mapamerpamu. BoruucinsemMble mossB
3ampocax.

MHororabimaHbIe 0a3bl TaHHBIX.

Tumnsl cBsizel MeX 1y TaOIUIIAMHU.
Buemnuii kirou. LenoctHOCTE 0a3sl
JAHHBIX. 3aMPOCHl K MHOT'OTA0TMYHBIM
0a3aM JaHHBIX.

OcHosHble NPUHYUNBL HOPMATUZAYUUDA3
Oaunwvix. A3blK ynpasnenus 0aHHbiMu
SQOL. Coz0anue npocmuvlx 3anpocos Ha
sa3vike SQL Ha 8b100pKYOaHHbIX U3
00HOU MadbIUYbL.

Hepenayuonnvie 6azvl 0aHHbIX.
OKcnepmuvle cucmemul

XapakTepu3oBaTh 0a3y TaHHBIX KaK
MOJIETTb TIPEAMETHON 00JIacTH.
[TpoekTrpoBaTh MHOTOTAOINYHYIO 0a3y
JTAHHBIX.

OcyuiecTBISATh BBOJ U pEJAKTUPOBAHUE
JTAHHBIX.

OcymlecTBISIT COPTUPOBKY, TIOMCKU
BbIOOp JJAaHHBIX B TOTOBOM 0Oaze
JTAHHBIX.

®opMupOBaTh 3aMPOCHl HA MOUCK JaHHBIX
B CpEJIE CUCTEMBI yIpaBIeHUsI0a3aMU
JTAHHBIX.

VYnpaBasaTe 6a30i TaHHBIX

C TMOMOMIBIO IPOCTHIX 3aPOCOBHA
s3p1ke SQL.

[MosicHATH 067aCTH IPUMEHEHUS,
JIOCTOMHCTBA U HEJOCTaTKU
HEpeJALMOHHBIX 0a3 TaHHBIX

B CPaBHEHUH C PEISLUOHHBIMH.

Ilpakmuueckue pabomut:
1. Paboma ¢ 2comosoii 6azoii dannvlx.

2. Paspabomxa mHo2omabauyunotl 6a3vl
OAHHbIX.

3. 3anpocwr k MHo2omabnuunoli baze
OGQHHUIX.

4. Vnpasnenue oannvimu ¢ HOMOWbBIO
azwika SQL
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3.3 Be6-caiiTsl 14 Wurepuer-npunoxenus. Ilonsatue o [losicCHATH NPUHIUIIBI TEXHOJIOTUU
cepBepHof/'I ¥ KIIMEHTCKOHM JacTIX caiTa. «KJIMEHT — CEpPBEP» Ha IIpUMeEpe
TexHOIOrNA «KIUEHT — CCPBECP», eé BSaHMOﬂeﬁCTBHﬂ 6pay3epa
JIOCTOMHCTBA ¥ HEAO0CTaTKH. OCHOBBI u BeO-cepBepa. Co3maBaTh IPOCThIE BEO-
s3pika HTML 1 kackagHbIX TaOuImI CTPaHMIIBI, UCIIOB3YS A3bIK PA3METKU
cruneit (CSS). CreHapuu Ha A3bIKe HTML, xackamHble TAOIUIIBICTHIICH 1
JavaScript. ®opmebl Ha BeO-cTpaHUIIE. crieHapuu Ha si3bike JavaScript. OnuchIBaTh
Paszmemenne Be6-caiitoB. Ycmyra TEXHOJIOTHIO Pa3MEICHHS CAWTOB B CETH
XOCTUHTA. 3arpyska (aisioB Ha caiit Wnrepuer./Ipakmuueckue padbomeut:
1. Cosoanue mexcmosoii
8e0-cmpanuybi.
2. Cozdanue s6eb-cmpanuybl, 6KI0YAIOUCL
Mynbmumeoutinvie 00beKmbl (PUCYHKU,
38YK08ble 0aHHble,BUOEO).
3. Opopmnenue cmpanuywvl ¢ noMouLIO
KaCcKaoHblx mabauy cmuietl.
4. Ucnonvsosanue cyenapues na szvike
JavaScript
3.4 Kommprotepnas 8 BBox n300pakeHunii C UCIIOIb30BaHUEM BrImonHATE 0011YI0 KOPPEKITHIO
rpaduka Pa3INYHBIX UPPOBBIX YCTPOHUCTB U(PPOBBIX U300pAKESHUH.

(uMdpoBBIX poToanmnapaToB u
MHKPOCKOII0B, BUZICOKaMep, CKaHEPOBU
JIPYTUX YCTPOWCTB).

['padmueckuii penakrop. Pazpemienue.
Kanpuposanue. Vicnpasienue

[IpumeHsITh HHCTPYMEHTHI
rpau4ecKoro pegakTopa K OTAeIbHbIM
o0acTsM U300paXKeHUSI.

CTpouTh MHOTOCJIONHBIE H300pakeHUS
C UCII0JIb30BAHUEM MaCOK, TOTOBUTh
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IIEPCIEKTUBBL. [ 'ncTorpamma.
Koppekius ypoBHel, KOppeKIUs 1IBETA.
OO0ecuBeunBaHNE IIBETHBIX
n3zobpaxenuil. Peryms. Paborac
obnactamu. OUIBTPHI.
MHorocnolHbIe H300paXeHHUS.
TekcroBble cion. Macka cnos.
Kananel. CoxpaneHue BblJICIICHHON
obmactu. [ToaroroBKa MILTIOCTPAITHIA IS
Be0-caliTOB. AHUMHPOBAHHBIE
H300pa’KeHHUS.

Bekropnas rpadpuka. [IpuMuTHBBL
N3meHenune nopsijika 23JI€MEHTOB.
BrIpaBHUBaHUE, paciipeiesieHuE.
I'pynnuposka. Kpussie. @opmaTtsl
BEKTOPHBIX pUCYHKOB. Mcrionb3oBaHue
KOHTYpOB. BekTopuzanus pacTpoBbIX
M300paKeHUM.

[IpuHUMIIBI TOCTPOCHUS U
pEAAKTUPOBAHUS TPEXMEPHBIX
Mozieneld. CeTouHble MOAETH.
Marepuainsl. MogenupoBaHue
MCTOYHUKOB OcBelleHus. Kamepsi.
AnmutuBHbIe TexHOMoruu (3D-
npuHTepsl). [loHATHE O BUPTYaIbHON
peaNbHOCTU U JOTIOJTHEHHOMN
peanbHOCTH

WJUTIOCTPAIUU JUIsl pa3MellleHUsIHA
BeO-caiiTax, co31aBaTh
AHUMHUPOBAHHBIEC U300PAKEHUSI.
Co3aBaTh BEKTOPHBIE H300PAKEHUSIC
MOMOIIBIO0 PEIAKTOPA BEKTOPHOM
rpaduKy UM UHCTPYMEHTOB
TEKCTOBOI0 IIpoLIeccopa.
Ilpakmuueckue pabomui:

1. O6pabomka yugpoewvix pomozpaguii
(kadpuposarue, ucnpasieHue
nepcnekmuebl, KOppeKyusyposHell,
KOppeKyusl yeema,.

2. Pemyws yugposvix gpomozpagpuii.

3. Muozocnoiinvie uzobpasicenus.

4. Anumuposanmnvie uzobpasicenus.

5. Bexmopnas epagpuxa
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3.5 | 3D-monenupoBanue 8 [IpuHIMnIBI HOCTpOEHUS U [1osICHATH MPUHIUIIBI TIOCTPOEHHUS
PEIaKTUPOBAHUS TPEXMEPHBIX TPEXMEPHBIX MOJEIIEH.
Mozenend. CeTouHbIe MOAETH. BrInonHATE onepanuy 1o NoCTpOESHUION
Marepuansl. MonenupoBanue PEOAKTUPOBAHUIO TPEXMEPHBIX MOJETIEH.
HMCTOYHUKOB OcBenieHus. Kamepsl. Pa3memiars Ha BUPTYyanbHOM CLIEHE
AnnuTtuBHBIE TexHONOruu (3D- VCTOYHHMKHU OCBELICHUS U KaMepBHI.
IPUHTEPHI). [IpuBOIUTE IPUMEPHI NCIIOIB30BAHUS
IToHsiTHE O BUPTYAIbHON PEATBHOCTHH TEXHOJIOTHI BUPTYaIbHOU
JIOTIOJITHEHHOM peaibHOCTH Y JIOTIOJTHEHHOW PEaTbHOCTH.
Ilpakmuueckue pabomoi:
1. Cosoanue npocmoix mpéxmepruvix
Mooernell.
2. Cemounvie mooenu.
3. Penoepunz
Wroro no pasneny 48
PeszepBHOe Bpems 20
OBIIEE KOJIMYECTBO 136
YACOB I10 [TPOTPAMME
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IHOYPOYHOE IINTAHUPOBAHHME

10 KVIACC
KoJsnyecTBo 4acoB JIeKTPOHHBbIE
Ne ara H(ppoBbIe
n/n Tema ypoka Bcero Konrpoaknbie | - Ipakrieckue fll3yqenml (1)[6[()1:12033Te.111>}11)1e
padoThbI padoThbI pecypeb
TpeOoBaHus TEXHUKH 0€30MMaCHOCTH U
1 TUTHEHBI PH pab0Te C KOMIBIOTEPaMU H 1
JIPYTUMU KOMIIOHEHTaMU HU(PPOBOTO
OKpY>KEHHUSI
9 [TpuHIMIBEI paOOTHI KOMITEIOTEPOB H 1
KOMIIBIOTEPHBIX CUCTEM
3 OOMEH JaHHBIMH C IIOMOILBIO IITHH. 1
KoHTposnepsl BHEMIHUX YCTPOICTB
4 ABTOMAaTHYECKOE BBHITTOJTHEHUE TIPOTPAMMBI 1
IPOIIECCOPOM
OneparuBHasi, NIOCTOSIHHAS U
5 JOJTOBpeMeHHasl maMsATh. KoHTpoIiepbl 1
BHEIIHUX yCTPOUCTB. [Ipsmoi noctym k
namsiTH
6 CoBpeMeHHbIE KOMITBIOTEPHBIE 1
TEXHOJIOTUH
[IporpamMmmHoe obecrieueHne
7 KOMIIBIOTEPOB, KOMIIBIOTEPHBIX CUCTEM U 1
MOOMJIBHBIX YCTPONCTB
8 CucreMHO€ ITporpaMMHOE OOecTieueHue. 1
OneparmoHHbIE CUCTEMBI
9 Yrtunutel. [paiiBepsl yCTpOICTB. 1
[TapanensHOE MpOrpaMMHUpPOBAHUE
10 WNHcTannsauus u AeNHCTAIIS U 1

IPOrPAMMHOI'0 00ECIICUCHHUS
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®aiinioBble cuctemsl. [IpuHIATIBI
pa3MerieHust ¥ UMeHOBaHUS (DaliioB B

11 .
noiropeMeHHoi namstu. [labnons! ans
OIMCaHUs IpyImi ¢aiinos
3akoHomaTenbcTBO Poccuiickoii

12 ®enepanyy B 00J1aCTH IPOrPaMMHOI0
oOecrieueHus: U JaHHBIX
[TpuHIMTIBI TOCTPOEHUS U anapaTHbIE

13 KOMIIOHEHThI KOMIIBIOTEPHBIX CETEH.
CereBble MPOTOKOJIBI

14 Cetb lHTEpHET

15 Pasnenenue IP-cetn Ha MOCETH C
MTOMOIIbIO0 MacoOK IMojiceTel

16 CereBoe aIIMUHUCTPHPOBAHUE
Bunel nesarenbHocTu B cetn MIHTEpHET.

17 CepBucel UaTepHera. ['ocynapcTBeHHbIE
3JIeKTPOHHBIE CEPBUCHI U YCIIYTU

18 HNubpopmalimonHas 6€301acHOCTb

19 BpenonocHsle nporpaMmMHoOe obecrieueHne
Y METOJ1bl OOPHOBI C HUM

20 'I:IpaKTquCKasI pabora o Teme

AHTHBHUPYCHBIE IPOrPaMMBbI "

Opranuzanus IMYHOTO apXuBa

21 nHpopmaruu. PesepBHOE KOTUPOBaHUE.
[TaponpHas 3a1UTa apXUBa

22 [[TudpoBanue TaHHBIX

23 Anroput™m mudpoBanus RSA.
Creranorpadus

24 'I:IpaKmquKaﬂ pabora o Teme

[[IudpoBanme naHHBIX"
o5 WNudopmarnus, 1aHHbIE U 3HAHUS.

HudbopmaimoHHbIE MPOIECCH B IPUPOJE,
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TEXHUKE U O0LIEeCTBE

26

HenpepbIBHBIC ¥ TUCKPETHBIC BETHYNHBI U
curnansl. HeoOXoauMoCTh TUCKpeTU3alluu
uH(pOpMAaIUH, PETHAZHAYCHHON IS
XpaHEeHMS, TIepeIaur ¥ 00padOTKU B
1IU(POBBIX CUCTEMAX

27

JIBonuHOe KoaupoBaHue. PaBHOMEpHBIE U
HEpaBHOMEPHBIE KOJbI. JlekomupoBaHue
CcOOOIIEHHH, 3aMCAaHHBIX C ITOMOIIIBIO
HEPaBHOMEPHBIX KOJIOB

28

VYcenosue @ano. [loctpoeHne oJHO3HAYHO
JEKOIMPYEMBIX KOJIOB C TIOMOIIIBIO JIepeBa.
I'pad An. A. Mapkosa

29

Enunuips! n3smMepeHust KoJin4ecTna
uHpopMauu. An(aBUTHBIA TOIXOI K
OLIEHKE KOJIM4ecTBa HH(popMaIuu

30

CucTeMbl CUMCIIEHUS

31

IlepeBon uncen U3 OQHON CUCTEMBI
CUMCJICHHS B IPYT'YIO

32

I[BOI/I‘{HaSI, BOCbMCpHUYHAA U
mecTHaguarepuiHas CUCTEMbI CHHUCIICHUA,
CBs3b MCXKIY HUMU

33

ZIBOI/I'—IHaSI, BOCbMCpHYHAA U
mecTHaauaTCpuiHas CUCTEMbI CHUCIICHUA,
CBs3b MCXKIY HUMU

34

I[BOI/I‘IHB.H, BOCbMCpHUYHAA U
mecTHaguarepuiHas CUCTCMbI CHHUCJICHUA,
CBs3b MCXKIY HUMHU

35

Apudmernueckre orneparyy B
MTO3UITMOHHBIX CUCTEMAaX CUHCIICHUS

36

TponyHas ypaBHOBEIICHHAs CUCTEMA
CUMCIICHUS
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37

I[BOI/I‘{HO-J]CCHTI/ILIHEUI CHUCTCMA CUMCIICHUA

38

KoaupoBanue TEKCTOB

39

PactpoBoe KoaupoBaHue W300paKCHHI

40

[IpakTuyeckas pabora mo reme
"Jluckperuzanus rpadguyeckoit
uHpopmarun"

41

[{BeToBbIE MOAENH. BekTopHOE
xkonupoBanue. opmartsl Gaiinos.
Tpéxmepnas rpaduka. @pakranbHas
rpadguka

42

Komuposanue 3Byka. Onenka
nH}pOpMaITMOHHOT0 00BhEMA 3BYKOBBIX
JAHHBIX NP 33JaHHBIX YacTOTE
JHUCKPETU3aLNU U Pa3psAIHOCTH
KOJIMPOBAHHSI

43

[IpakTnueckas pabota 1o reme
"JluckpeTusanus 38ykKoBor nHdopmarun"

44

OcHOBBI aNITeOPBI JIOTHKU

45

Jlornueckue onepauuu. TaOmauilsl
NCTHUHHOCTHU

46

Jlornueckue BoIpakeHus. Jlornaeckue
TOXKJECTBA. JlOKa3aTEIbCTBO JIOTHYECKUX
TOXAECTB C MOMOIIBIO TaOIMIl HCTUHHOCTH

47

[IpakTrueckas pabora 1mo Teme
«[TocTpoenue u aHanKU3 TaOIHIL
MCTUHHOCTH B TaOJIUYHOM ITPOIIECCOPEY

48

Jlornueckue onepanuu v onepanuu Haj
MHOKECTBaMHU

49

Jlornueckue onepanuu 1 ornepanuu Haj
MHOKECTBAMHU

50

3aKoHBI anreOphl JIOTUKU. JKBUBAJICHTHHIC
peoOpa3oBaHMsI JIOTHUECKUX BBIPAKCHHUI
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o1

Jlornueckue ypaBHEHUSI U CUCTEMBI
ypaBHEHU I

52

Jlornueckue GyHKIIUU. 3aBUCUMOCTD
KOJINYECTBA BO3MOXHBIX JIOTHYECKUX
(yHKIUI OT KOTMYeCcTBa apryMeHTOB.
[TonHbIe CUCTEMBI JTOTHYECKUX (YHKITUI

53

Kanonnyeckue (hopMbl JIOrHYECKUX
BbIpaxkeHHil. COBEpILIEHHBIE
JTU3BIOHKTUBHBIE U KOHBIOHKTHBHBIE
HOpMaJIbHbIE (DOPMBI, AITOPUTMBI UX
HOCTPOEHUS 1O Ta0IHIle HCTUHHOCTH

54

Jloruveckue 3J1€MEHTHI B COCTaBe
KOMIIBIOTEPA

55

Tpurrep. Cymmarop. MHoropaspsaHbii
CyMMarop

56

[TocTpoeHne cxem Ha JIOTHYECKUX
9JIEMEHTAaX. 3aMUCh JIOTUYECKOT 0
BBIPAKEHMSI 110 JIOTUYECKON CXEME

57

MI/IKPOCXGMI)I U TEXHOJIOIrus ux
IMPpON3BOACTBA

58

HpeJICTaBJ'ICHI/Ie CJIbIX YUCECJI B ITaMATHU
KoMmmbioTepa. OrpaHuYeHHOCTh TMana3oHa
YUCCII TP OI'paHUYCHHUU KOJINYCCTBA
pa3psaoB. Ilepenonnenue pazpsaHoit
CETKH

59

be33nakoBbIe ¥ 3HAKOBBIC JJAHHBIC.
3HaKOBBIN OUT. JIBOMYHBIN
JIOTIOJTHUTENBHBIM KOJI OTPULIATENbHBIX
YHUCe

60

[ToGuTOBBIE JTOTMYECKHE ONEPALIHH.
Jlornueckuii, apupmeTuyecKuil u
LUKIMYECKUN CABUTU
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HIndpoanue ¢ MOMOIIBIO TOOUTOBOM

61 onepauuu «uckiaoygaroniee NIy 1

62 [IpencraBnenne u XxpaHeHUE B MAMSATU 1
KOMIIBIOTEPA BEMIECTBCHHBIX YUCEIT
Brinonuenue onepanuii ¢ BEMIECTBEHHBIMU

63 YHCIIaMU, HAKOTUIEHUE OIUOOK TIPH 1
BBIUHCIICHUSIX
[IpakTuueckas padora mo Teme «M3yueHnne

64 MOPa3PSTHOI0 MAIIMHHOTO TIPEACTABICHHS 1
I[EJIBIX U BEIICCTBEHHBIX YUCEID)

65 AHanu3 anropuTMoB 1
DTanbl penieHus 3aaad Ha KOMIIbIOTEPE.

66 WNHcTpyMeEHTaNbHBIE CpPELICTBA: 1
TPAHCIATOP, OTIATIHUK, MPO(UIHPOBIIIK
Cpena nporpammupoBanus. Komnusius

67 ¥ MHTEPIIPETAIINS ITPOrPaMM. 1
Buptyanbasie mamunbl. THTErprpoBanHas
cpena pa3padoTKu

68 MeTopl OTJIAJIKH MPOTPaMM 1

69 TuIBI IEpEeMEHHBIX B S3BIKES 1
IpOrpaMMHUPOBAHUS

70 O0paboTKa IENTBIX YUCEIT 1

71 O06paboTKa BEIECTBCHHBIX YHCEIT 1

72 Crnyuaiinble ¥ TICEBOCITYYaitHbIE YUCIIA 1

73 BetBaenus. CioKHbBIE YCIOBUS 1

74 [{MKIIBI ¢ YCTIOBUEM 1
ukiel o mepeMeHHOM.

75 B3anmo3zamMeHs1eMOCTh pa3IMYHbBIX BUIOB 1
IIUKJIOB

76 O06paboTKka HATypaJIbHBIX YHCE C 1

HCIIOJIb30BAHUECM ITMKIIOB
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Haxoxnaenue Bcex MIPOCTBIX YHUCCII B
3aJaHHOM AuaIria3oHe HpaKTI/I‘ICCKaSI

77 1 0.5
paborta o Teme «Permienue 3aa4 METO10M
nepedopay
78 HMHBapuaHT UKIA 1
79 JIoKyMeHTHpOBaHUE TIPOrpaMM 1
80 O06paboTKa JaHHBIX, XPAHSIINXCS B 1
(aiimax
81 Paz0uenue 3a1a4m Ha 1MOA3a/1a41 1
Hcnonb3oBaHue cTaHAApPTHOM OMOIMOTEKH
82 si3bIKa porpammupoBanus. [loaxiouenne 1
OMOIMOTEK MOAMPOrPaMM CTOPOHHHX
IPOU3BOAUTENEH
83 [Toamporpammel (TiporteTypbl U GYHKITAN) 1
84 [TonmporpaMmsl (rpoueaypsl U G YHKIIUH) 1
85 [IpakTuyeckas pabora mo reme 1 1
"Pa3paboTka moamporpamMm"
Pexypcus. PexypcuBHbIE 00BEKTHI
86 (bpaxransl). PekypcuBHBIE TIpOLIETYPHI 1
¢ynkuuu. Mcnons3oBanue creka s
OpraHU3aIH PEKYPCUBHBIX BHI30BOB
87 [IpakTuyeckas pabora 1o reme 1 1
"PexypcuBHBIC TOANPOrpaMMBbI"
88 MonynbpHBIM HPUHIUI IIOCTPOCHUS 1
IporpaMm
89 YucieHHble METOIBI 1
9 [IpakTuyeckas paborta o Teme 1 1
«HucaeHHOe pelIeHHE YPaBHEH U
91 Hcnonb3oBaHue TUCKpETH3AIMH B 1
BBIYUCIUTENBHBIX 3a/1auax
92 [IpakTuyeckas pabora o reme 1 1

«[IpubmmkEHHOE BEIYUCIICHHUE JITHH
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KPUBBIX U TUIOMAAeH Guryp»

93

[IpakTruueckas padora o Teme «llonck
MakcuMyma (MUHUMYMa) QYHKITUN

94

O06paboTKa CHMBOJIBLHBIX JIAHHBIX.
Anroput™bl 00pabOTKH CUMBOJIBHBIX
CTPOK: MOJCYET KOJTUYECTBA MOSBICHHI
CHMBOJIA B CTPOKE

95

AnTOpUTMBI 00pabOTKH CUMBOJIBHBIX
CTpPOK: pa30HeHne CTPOKHU Ha CII0Ba 10
POOCITHbHBIM CHMBOJIAM

96

ANTropuTMBI 00paOOTKHU CUMBOJIBHBIX
CTPOK: IIOUCK MOJCTPOKH BHYTPH JaHHOU
CTPOKH; 3aM€Ha HalJICHHOW MOJICTPOKH Ha

JIPYTYIO0 CTPOKY

97

[IpakTruueckas pabora 1mo Teme
"O6paboTKa CTPOK C UCTIOTB30BAHUEM
(GyHKUIMH CTaHAAPTHON OMOIMOTEKH A3bIKa
porpaMmMupoBaHus"

98

I'enepanus coB B 3aJaHHOM ajiaBUTE

99

MaccuBEI U ITOCIEN0BATEILHOCTH YHCEN.
[IpakTnueckas pabota 1o reme
"3anonHenue Mmaccusa'

0.5

100

O000IEHHBIE XapaKTEPUCTUKH MACCHBA

101

JIMHEWHBIN MOMCK 3aJaHHOT'0 3HAUCHUS B
maccuse. [Ipaktraeckast pabora o Teme
"JIMHEeWHbBIHA TOUCK 3aJaHHOI0 3HAUECHUS B
Maccube"

0.5

102

[Ipaktuyeckas padora o reme "[Tonck
MUHHUMAJILHOTO (MaKCUMAaJIbHOT0)
3JIEMEHTA B YHCIOBOM MaccuBe"

103

CopTupoBKa OJHOMEPHOI'0 MacCHBa.
[TpocThie METOIbI COPTUPOBKH.

0.5
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[Ipaktuyeckas pabora no reme "IIpocTeie
METO/Ibl COPTUPOBKU MaccuBa'

CoptupoBka cinusauem. beictpas
COPTHPOBKA MaccuBa (aJIrOpUTM

104 QuickSort). [IpakTruueckas padora 1o Teme ! 05
"beicTpas copTupoBKa Maccuna'
JIBOMYHBII MTOKCK B OTCOPTUPOBAHHOM

105 maccuse. [Ipaktudeckas pabora o Teme 1 0.5
"JIBOMYHBIN MTOUCK"

106 JIBymMepHBIE MACCUBBI (MaTPHIIbI) 1

107 AJNropuTMBI 00pabOTKH MaTPUIL 1

108 Pemenue 3amay ananuza qaHHBIX 1

109 CpencTBa TEKCTOBOIO IIpolieccopa 1

110 KomnerorepHast BEpcTKa TEKCTa 1
[Ipaktuyeckas pabora o reme "Bépcrka

111 JIOKYMEHTOB C MaTEMaTHYECKUMHU 1 1
dhopmynamu”

112 HNHCTpYMEHTBI pELIEH3UPOBAHUS 1

113 }:[paKTHqCCKaH pabota 1o Teme 1 1

MHorocTpaHu4YHbIC TOKYMEHTHI"

Ob6naunble cepBuckl. KomnekruBHas

114 pabota ¢ qokymeHTamu. [IpakTudeckas 1 05
pabora o Teme "KomnexkruBHas pabota ¢
JIOKyMeHTamMu"

115 AHanu3 na"HHbIX. bonbive qaHHbIE 1

116 MamnHHOe 00y4ueHue 1

117 AHanHU3 TaHHBIX C ITOMOIIBIO AICKTPOHHBIX 1
TaOJINIL
[Ipaktuyeckas pabora mo reme "AHanus

118 JAHHBIX C TIOMOIIBIO AJIEKTPOHHBIX 1 1

Tabmur"
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[TocTpoenue rpagukoB (HyHKIHA.
[IpakTuyeckas pabora 1mo Teme
"HarnsaHoe npeacTaBieHue pe3yabTaToB

119 CTaTUCTUYECKOW 00paOOTKU JaHHBIX B 1 0.5
BUJIE TUArpaMM CPEJICTBAMH peIaKTopa
3JICKTPOHHBIX Ta0sHIT"
Jlunuu tpenaa. Ilpakruueckas padora no

120 teme "[lon0Gop nmuHUYM TpeHaa, 1 0.5
IIPOrHO3UpOBaHue"
[Mon6op mapamerpa. [IpakTnyeckas padora

121 1o Teme "YncineHHoe peneHre ypaBHEHHM 1 0.5
C TIOMOIIIBIO Mo10opa napamerpa”
OnTumu3anus Kak MOuCK HAUITy4IIIero
pEIICHUS B 33JIAHHBIX YCIOBHSIX.

122 [Ipaktrueckas padorta mo Teme "PereHue 1 0.5
3a/1a4 ONTHUMH3AIUHU C TIOMOIIIBIO
SJICKTPOHHBIX Ta0IHI"

123 Pe3epBHOE BpeMs 1

124 Pe3epBHOE Bpems 1

125 PesepBHOE BpeMms 1

126 Pe3epBHOE BpeMs 1

127 PesepBHOE Bpemsi 1

128 PesepBHOE Bpemsi 1

129 Pe3epBHOE BpeMms 1

130 PesepBHOE Bpemst 1

131 Pe3epBHOE BpeMs 1

132 PesepBHOE Bpemsi 1

133 Pe3epBHOE BpeMms 1

134 Pe3epBHOE BpeMs 1

135 PesepBHOE Bpemsi 1

136 PesepBHOE BpeMst 1
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OBIIEE KOJIMYECTBO YACOB I10
[NPOI'PAMME

136

215
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11 KIIACC

Ne
n/n

Tema ypoka

KoJsnuyecTBo yacoB

KonTpoibnbie

Bcero
padoThI

IIpakTH4eckue
padoThI

Jlara
U3y4eHusl

DJIEeKTPOHHbIE
uudposbie
o0pa3oBaTte/bHbIE

pecypchl

KonmyectBo nundopmaiuu

Anr OPUTMBEI CO)KATUA JaHHBIX

Anroputm Xaddhmana

[IpakTrueckas padora mo teme "CxaTue

JTAHHBIX ¢ TOMOIIbI0 anroputMa Xaddmana'

o A (WO DN

Anroputm LZW

L

AJNTOPUTMBI CKaTUA TAHHBIX C TTOTEPSIMH.
[IpakTrueckas padora mo Teme "CxaTue

JMaHHBIX ¢ notepsmu (anroputmel JPEG,
MP3)"

0.5

CxopocTh epeaadyu JaHHbIX

HOMCXO}/CTOI\/’ILII/IBLIC KOJbI

[IpakTnyeckas padboTa 1Mo Teme
"TTomexoycToiunBbIe KOIbI"

10

Cucrembl. KOMIIOHEHTHI CUCTEMBI M UX
B3aumozeiicTeue. CucreMHbIil 3P PexT.
VYmpasiieHne Kak nH()OpMAITMOHHBIN
npouecc. O0patHas CBs3b

11

Mojienu 1 MOJICIMPOBAHHUE

12

I'padbr

13

Pemenue 3a1a4 ¢ moMoIbio rpadoB

14

HepeBbst

15

OCHOBBI TEOPUH UTP

R

16

[Ipaktuyeckas padora mo reme "[Tonck
BBIMTPHIIIHON CTPATETHH B UTPE C MTOTHOM
nHpopmaruen"
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17

CpeI[CTBa HCKYCCTBCHHOI'O MHTCJIJICKTA

18

[IpakTuueckas padora mo Teme "Cpencrra
HCKYCCTBEHHOI'O MHTEJIIIEKTa"

19

dopManuzanus NOHITHS alTOPUTMA.
MamuHa TelOpHHra Kak yHUBEpcaabHas
MoJienb BeruucieHuii. Tesuc Uépua—
Treropunra

20

[IpakTrueckast paborta mo Teme
"CocTaBiieHHuE IPOCTON IPOrPaMMBI ISl
MaiuHbl TeropuHra"

21

Mamwuna Ilocta

22

Hopwmanbnsle anropudmbl MapkoBa

23

ANTOPUTMHYECKH HEpa3peIIMMBbIC 3aa4H.
3azaga octanoBa. HeBO3MOXXHOCTE
ABTOMATHUYECKOW OTJIAJKU MPOrpaMMm

24

CII0KHOCTH BBIUHCICHUN

25

[Torck mpoCThIX YMCEN B 3aJaHHOM
JIMana30He ¢ OMOIIBIO AITOPUTMA «PELLETO
DparocdeHan

26

[Ipaktuyeckas padora o reme "[Tonck
MIPOCTHIX YMCEN B 33JJaHHOM Jiharna3one"

27

MHoropa3psiAHbIe 1eNble YK, 3aJa9l
JUTMHHON apu(pMETUKU

28

[IpakTuueckas pabota mo reme "Peanu3anus
BBIYMCIICHUI C MHOT'OPa3psIHBIMU YHCJIaMu"

29

CrnoBapu (accollMaTuBHBIE MACCUBBHI,
otoOpakenus). Xom-Tabauipl. [loctpoerne
aJ1(haBUTHO-YACTOTHOT'O CJIOBAPS JUIS
3aJJAHHOT'O TEKCTa

30

[Ipaktuyeckas padora no reme "[locTpoenue
aJ1(haBUTHO-YACTOTHOT'O CIIOBAPS JUTS
3a/IaHHOT0 TeKCTa"
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31

AHalm3 TekcTa Ha €CTECTBEHHOM SI3BIKE.
Brigenenue mocie1oBaTeIbHOCTEH 110
mabonHy. PerynspHbie BbIpaXeHUsI.
YacToTHBIN aHaATN3

32

[IpakTrueckas padota mo Teme "AHanu3
TEKCTa Ha €CTECTBEHHOM s3bIKe"

33

Creku. AHaJIN3 MPABUIBHOCTH CKOOOYHOTO
BBIPAXKCHUS

34

Brruncnenue apupMeTHiaeckoro BeIpaKeHUs,
3aMMCaHHOrO B MOCTPUKCHOM hopme

35

[IpakTuueckas pabora mo Teme "Brrancnenue
apuPMEeTHUIECKOro BRIPAKEHUS, 3aITCAHHOTO
B MOCT(HUKCHOU Popme"

36

Ouepenu. Mcnionb3oBanue ouepenu s
BPEMEHHOI'0 XPaHEHUS IaHHBIX

37

[IpakTnueckas pabota 1o reme
"Ncnonp3oBanue ouepean”

38

epeBbs. Peanu3zanus nepeBa ¢ mOMOIIbIO
CCBUIOYHBIX CTPYKTYp. JIBOHUHBIE
(bunapuslie) nepeBbs. [locTpoeHue nepesa
JUIS 3aJJaHHOTO apu(METHUECKOT0
BBIPAXKCHHUS

39

[IpakTrueckast paborta mo Teme
"M crionb30BaHKE JCPEBHEB ISl BRIYMCIICHUS
apudmeTnyecKux BrIpaKeHUN"

40

PexypcuBHBIC anropuTMbl 00X0/1a IepeBa.
Hcnonb3oBanue cTeka u ouepenu i 00xoaa
JiepeBa

41

PexypcuBHBIC aIropuTMBI 00X0/1a IepeBa.
Hcnonb3oBanue cTeka u odepenu st 00Xo/a
JiepeBa

42

Anroputmsbl Ha rpadax. [Toctpoenune
MUHHMMAaJIbHOT'O OCTOBHOTO JIEPEBA
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B3BEIICHHOTO CBSI3HOTO
HEOPUEHTUPOBAHHOTO rpada

43

O6xox rpada B rmyouny. O6xon rpada B
HIHPUHY

44

KonnuecTBo pa3nuuHbIX IyTel MEXIy
BEpUIMHAMU OPUEHTUPOBAHHOI'O
alMKJINYECKOro rpaga

45

Anroputm JI€MKCTpBHI.

46

[Ipaktuyeckas padora o reme "Brrancienue
JUIMHBI KpaT4auIero myTu Mexmay
BepiirHaMu rpada (anroputm JedkcTphl)"

47

Anroputm @uoiiga—Y opiiauia

48

3anauu, penraeMble ¢ TOMOIIBIO
JTMHAMUYECKOTO MTPOrpaMMUPOBAHUSI:
BBIUKCIICHUE PEKYPCUBHBIX (DYHKITUI

49

[IpakTuyeckas pabora no reme "Boruucienue
PEKYPCUBHBIX (DYHKLHUH C TOMOIIBIO
JMHAMHYECKOr 0 MporpaMmmupoBaHus”

50

3anauu, penraeMble C MOMOIIbIO
JTMHAMUYECKOT0 MTPOrpaMMHUPOBAHUSI:
NOCUET KOJIMYECTBA BAPHAHTOB

51

[Ipaktrueckas padota mo Teme "Ilogcuér
KOJIMYECTBA BAPUAHTOB C MOMOIIbIO
JMHAMUYECKOr0 IporpaMMupoBaHus"

52

38.)13‘11/1, pemacMbIC C TIOMOIIBIO
JAMHAMHWYCCKOI'O MMporpaMMHpOBaHud: 3a/la4n
OIITUMU3AlINH

53

[TonsiTre 0 mapagurmax NporpaMMHUpPOBAHUS.
0O0630p S3BIKOB MPOrpaMMHUPOBAHUS

54

[Tonsitne 06 0OBEKTHO-OPUEHTUPOBAHHOM
IpOrpaMMHUPOBaHUU

55

OO0bBeKTHI 1 Ki1acchl. CBOMCTBA U METObI
00BEKTOB
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56

OOBEKTHO-OPUEHTUPOBAHHBIN aHAIIN3

[IpakTuueckas pabota 1o reme

o7 "M crionb30BaHrEe TOTOBBIX KJIACCOB B 1
nporpamme”

58 Pazpabotka mporpamm Ha OCHOBE OOBEKTHO-
OPHEHTUPOBAHHOT'O ITOIX0/1a

59 [MpakTuueckas padora "Pa3paborka HpO(iTOfI 1
IIPOrpaMMbl ¢ UCIIOJIb30BAHUEM KJIaCCOB
Wukancymsanus. [Ipaktiuaeckas padora mo

60 teMe "Pa3zpaboTka Kiacca, HCTIOIB3YIOIIETO 0.5
WHKaNCyJsiuui"

61 Hacnenosanue. [lomumopduzm

6 [IpakTnueckas pa6‘c‘>Ta no reme "Pa3paborka 1
UEepapXUU KIACCOB

63 Cpenpl ObICTpOI pa3pabOTKH MPOTPaMM.
[IpoekTupoBanue uHTepdeiica moab30BaTENL

64 [IpoexTupoBanue nHTEepPeiica moab30BaTENS

65 Hcnonp30BaHNe TOTOBBIX YIIPABISIEMBIX
3JIEMEHTOB JUIsl OCTpOeHust uHTepderica

66 [IpakTuueckas padora no teme "Pazpaborka 1
porpaMmsl ¢ rpadudeckuM unrepdericom"

67 H3yuenne BTOpOro A3bIKa
IpOrpaMMHUPOBaHUS

68 W3yuenne BTOpOro A3pika
IpOrpaMMHUpPOBaHUS

69 DTanbl KOMIIBIOTEPHO-MAaTEMaTHYECKOr O
MO/ICJIMPOBAHUS
Jluckperusanus npu MaTeMaTH4eCcKoM

70 MO/JICIMPOBAHUH HEMPEPBIBHBIX MPOLIECCOB.
MojenupoBaHue JBUKEHUS

71 [IpakTuyeckas padora 1mo reme 1

"MoaenupoBaHue JIBUKEHUS"
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MO,Z[CJ'II/Ip OBaHHE OMOJOTMYECKUX CUCTEM.

72 [IpakTruyeckas pabora Mo Teme 1 0.5
"MopenupoBaHue OMOJIOTHYECKUX CHCTEM"
MaremaTHdecKrue MOJICIH B SKOHOMUKE.

73 BrraucnuTenbHbIC SKCIIEPUMEHTHI C 1
MOJICTISIMU
Bepostaoctabie monenu. [IpakTudeckast

74 pabora o Teme "MIMuTannoHHOE 1 05
MOJICTTMPOBAHUE C MTOMOIIBI0 MeTo1a MoHTe-
Kapino"

75 KomnerorepHoe MmoienupoBaHie CUCTEM 1
yIpaBJICHUS

76 O06paboTKa pe3ynbTaTOB IKCIEPUMEHTA 1

77 Tabnw4aHbIe (persiuoHHbIe) 0a3bl JaHHBIX 1
[MTowuck, copTupoBKa v PUIBTpALHS TaHHBIX.

9

78 3anpockl Ha BHIOOPKY JAHHBIX. 3aMpOCHI € 1
napaMeTpamu. Berancisiemsie moss B
3ampocax

79 [IpakTuueckas pabora mo Teme "Padora ¢ 1 1
roToBOM 0a30i TaHHBIX"
MHuorotabnuuHbie 6a3bl JaHHBIX. TUIIBI

80 cBsizel Mex 1y Tabnunamu. BHemHui kitoy. 1
enocTHOCT 6a3bl JaHHBIX

81 [Ipaktuyeckas pabdora mo reme "Pazpaborka 1 1
MHOT0Ta0JIMYHON 0a3bl JaHHBIX"

82 3anpockl K MHOTOTaOJWYHBIM 0a3aM JaHHBIX 1

83 [IpakTtuyeckas padora o reme "3anpocsl K 1 1
MHOroTa0JIMYHON 0a3e JaHHbIX"

84 S3bik ynpaBieHus: JaHHbiMu SQL 1

85 [IpakTuueckas pabora mo Teme "YmnpapieHue 1 1
JAHHBIMH C MIOMOIIIBIO si3bika SQL"

86 Hepensiuonnslie 0a3bl JaHHBIX. DKCIESPTHHIC 1
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CHUCTCMBI

87 HHTEepHeT-IPUIIOKEHUS 1
[ToHsiTHE O CEepBEPHOI U KIIMEHTCKOW YacCTAX
88 caifta. TexHONOTUs «KIHUEHT — CepBep», e 1
JIOCTOMHCTBA U HEJOCTATKU
89 OcHoBbsl s13p1ka HTML 1
9 [Ipaktrueckas padora mo teme "Coznanue 1 1
TEKCTOBOW BeO-CTpaHUIIBI"
91 OcHosbl si3pika HTML 1
92 OcHoBsl si3pika HTML 1
[IpakTuyeckas padora mo reme "Coznanue
93 BeO-CTPaHUIIBI, BKITIOYAIOIEH 1 1
MYJIbTUMEAUNHBIE O0BEKTHI (PUCYHKH,
3BYKOBBIC JIAaHHBIE, BUICO)"
94 OcHoBBI KackaTHBIX Ta0au1 cTuiei (CSS) 1
[IpakTrueckas paborta 1mo Teme
95 "OdopmiieHre CTpaHHUIIBI C TOMOIIBIO 1 1
KaCKaaHbIX Ta0uI cruireii”
96 Cuenapuu Ha si3bike JavaScript 1
97 Cuenapuu Ha si3bike JavaScript 1
98 ®dopmbI Ha BeO-CTpaHHIIE 1
99 [IpakTtuyeckas padora mo reme "OOpadboTka 1 1
JTaHHBIX (hopm"
100 Pa3menienue Bed-caiiToB. Yciryra XOcTUHra. 1
3arpy3ka (aityioB Ha calT
Kanpuposanwue. VcnipaBiieHne nepCrieKTUBEI.
101 I'ncrorpamma. Koppekuus ypoBHEH, 1
Koppekuus 1pera. OdeciBeYnBaHUE IIBETHBIX
M300paKCHHIMA
BBon n300paskeHul ¢ HCIIOIb30BAaHHEM
102 Pa3IMYHbIX HU(POBBIX YCTPOUCTB. 1 0.5

[IpakTuueckas padora mo teme "OOpaboTka
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uudpoBsix Gortorpaduii”

Perymb. Pabora ¢ o6nactsamu. OUibTpEIL.

103 [Ipaktuyeckas padora o reme "Perymib 1 0.5
nrdpoBeIX Gororpadmit”
MHorocrnoiinble n300pakeHusi. TeKCToBbIe

104 cion. Macka ciost. Kananer. Coxpanenue 1
BBIJICJICHHON 00JacTu
[IpakTrueckast paborta mo Teme

105 " . " 1 1

MHorocioiiHble H300paKeHUs

[ToaroroBka utrOCTparuii A1 BeO-calToB.

106 [IpakTuyeckas pabora 1o reme 1 0.5
"AHUMHUpPOBaHHBIC N300paxeHMs "

107 Bekropnas rpaduka. Bexropuzanus 1
pPacTPOBBIX M300paAKEHUN

108 [Ipaktuyeckas padora o reme "BekropHas 1 1
rpaduka”

109 [TpuHIMTIBI TOCTPOCHUS U PEIAKTUPOBAHUS 1
TPEXMEPHBIX MOJIEIIEH

110 [TpakTudeckas padora mo reme "Co3nanne 1 1
MPOCTHIX TPEXMEPHBIX Mojelen"”

111 Cetounble Mojsienii. Marepuaiibl 1

112 [Ipaktuyeckas padora o reme "CeTouHble 1 1
mozmenn"

113 MonenupoBaHie HCTOUHUKOB OCBELLIEHUS. 1
Kamepsl

114 [TpakTuueckas padora mo reme "Pengepunr" 1 1

115 ApnautuBHBIE TeXHOJOrUH (3D-ipUHTEpHI) 1

116 [ToHsiTHE O BUPTYAIBHOMN PEAIbBHOCTH U 1
JIONIOJIHEHHOW PEaJIbHOCTH

117 Pe3epBHOE BpeMms 1

118 PesepBHOE Bpemsi 1

119 Pe3epBHOE Bpemst 1

67



120 PesepBHOE Bpemsi 1
121 Pe3epBHOE BpeMms 1
122 Pe3epBHOe Bpemsi 1
123 Pe3epBHOE Bpemsi 1
124 PezepBHOE Bpems 1
125 Pe3epBHOE Bpems 1
126 PesepBHOE Bpemst 1
127 PesepBHOE Bpemsi 1
128 PesepBHOE Bpemsi 1
129 Pe3epBHOE BpeMms 1
130 Pe3epBHOE BpeMst 1
131 Pe3epBHOE BpeMms 1
132 Pe3epBHOE Bpems 1
133 Pe3epBHOE BpeMms 1
134 Pe3epBHOE BpeMms 1
135 Pe3epBHOE BpeMs 1
136 PesepBHOE Bpemsi 1
OBLIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 136 36.5
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YYEBHO-METOANYECKOE OBECIIEYHEHUE OBPA30BATEJIBHOI'O ITPOLIECCA
OBS3ATEJIBHBIE YYEBHBIE MATEPHAJIBI VIS YYHEHHUKA

METOAUYECKHUE MATEPHAJIBI VIS YYUTEJIA

OUP®POBBIE OBPA3OBATEJIBHBIE PECYPCBI 1 PECYPCbI CETU UHTEPHET

JIOKYMEHT MOZMUCAH SMEKTPOHHOM MOANUCHIO

MYHULUMUNAJIbHOE ABTOHOMHOE OBLLEOEPA3OBATEJIbHOE 15.10.24 13:39 (MSK) CepTudukat 8F795E07D2EE20085D16582A2A2E6175
YYPEXXAEHMUE "30HAJIbHEHCKAS CPEAHAIS1 OBLLIEOBPA3OBATEJ/IbHAA
LLIKOJIA" TOMCKOIO PAOHA, O6osHueBa Onbra BnagummposHa, AupekTop




