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MNOACHUTEJBHASA 3AIINCKA

[Tporpamma no uHpopmaTike (YyriiyOaEHHBIN YPOBEHb) HA YPOBHE CPEIHEr0 00IIEro
oOpa3oBaHHs pa3paboTaHa Ha OCHOBE TpeOOBaHHMI K pe3yJbTaTaM OCBOCHHUS OCHOBHOM
00pa30BaTeNIbHOM MpOrpaMMbl CpeHEro 0011ero oopa3oBanus, npeactaBieHHbIX B PI'OC
COQO, a taxxe (enepanpbHON pabodel MpOrpaMMbl BOCIIUTAHUS.

[TporpamMma no wuHpopmaTtvke AAET MPEACTABICHUE O LEIAX, OOIIEH cTpaTeruu
oOydeHHusi, BOCIHTAHUA W Pa3BUTUS OOYYAIOIIMXCS CPEACTBAMH Y4YeOHOTO mpeameTa
«Uudopmaruka» Ha yriyOnéHHOM ypOBHE, YCTaHABIMBAET 00sA3aTENbHOE IMPEIMETHOE
CoJlep)KaHue, MpeAyCMaTpUBAEeT €ro CTPYKTYpUpOBaHUE MO pa3jieiaM M TeMaM Kypca,
OmpezeNsieT paclpeiesieHue €ro o kiaccaM (rogamM H3ydeHus), Aa€T MPUMEPHOE
pacmpeziesieHue y4eOHBIX YacOB MO TEMAaTHYECKUM pasliesiaM Kypca U PEeKOMEHIYEeMYIO
(mpuMepHyI0) TOCNEAOBATEIBHOCTh WX M3YyUEHUS C YYETOM MEXKIPEIMETHBIX H
BHYTPHUIIPEIMETHBIX CBSI3€d, JIOTMKM Y4e€OHOTO Mpolecca, BO3PACTHBIX OCOOEHHOCTEU
00yJaroImxcs.

[IporpaMMa 10 uHGPOpPMATUKE OINpEAENseT KOJUYECTBEHHbIE WU KayeCTBEHHbBIC
XapaKTEPUCTUKU y4eOHOTrO Marepuana Jjisl KaXKJO0ro rojla M3y4yeHus, B TOM YHUCIE s
COZIEPKATEIBHOIO HAIMOJIHEHUS PA3HOTO BUAA KOHTPOJS (MPOMEXKYTOYHOM aTrTecTaluu
0o0y4aromuxcsi, BCEPOCCHUMCKUX MPOBEPOUYHBIX padOT, TOCYAapCTBEHHOW MTOTOBOM
arrecrauuu). llporpamma no wuHpOpMaTHKE SBISETCS OCHOBOM Ui COCTaBJICHMS
aBTOPCKUX YYEOHBIX MpOrpaMM M Y4YEOHHKOB, IOYPOYHOrO IIJIAHUPOBAHUS Kypca
YUUTEJIEM.

HNudopmaTtuka B cpegHeM oO1eM 00pa30BaHUH OTPAXKAET:

CYLIHOCTh MH(OPMATUKU KaK HAyYHOW TUCIUIUIMHBI, N3Yy4alOIIeld 3aKOHOMEPHOCTH
IPOTEKaHUsI U BO3MOXHOCTH aBTOMAaTH3alMi UH(POPMALIMOHHBIX MPOILIECCOB B Pa3INUHbBIX
CUCTEMAX;

OCHOBHBIE€ 00JIACTU MPUMEHEHUs WUHPOPMATUKH, MPEKIE BCEro MHPOPMALUMOHHBIE
TE€XHOJIOTUH, YIIPABICHUE U COLUATBHYIO CPEPY;

MEXIUCUUIUITMHAPHBIA XapakTep UHPOPMATUKU U HH)OPMALIMOHHON AESITEIbHOCTH.

Kypc wunbpopMaTtuku s ypoBHS CpeAaHero oOmiero oOpa3oBaHUs SIBISIETCS
3aBEpIIAIOIIMM  3TAallOM  HENPEpPhIBHOM MOArOTOBKM  oOydarommxcss B 00JlacTu
uHbOpMAaTUKA W HMH(POPMAIMOHHO-KOMMYHHKAIIMOHHBIX TEXHOJIOTUH, OMUpaeTcs Ha
cojep)kaHue Kypca WH(OOPMATHKH YpPOBHS OCHOBHOTO OOIIEro oOpa30BaHUS M OIIBIT
MOCTOSTHHOTO TNPUMEHEHHS HWH(POPMAIMOHHO-KOMMYHUKAIIMOHHBIX TEXHOJOTUH, JaéT
TEOPETUICCKOE OCMBICIICHNE, MHTEPIIPETAIINIO K 0000IIEHNE STOT0 OIBITA.

Pe3ynbpTaThl yriy0J€HHOTO ypOBHS U3yueHus ydueOHoro npeamera «MHdopmaTukar
OPUEHTHUPOBAHBI HA MOJYyYEHHUE KOMIIETEHTHOCTEHN ISl MOCIEAYIOIIel MpodecCuoHaIbHON
NEATETPHOCTH KaK B paMKaX JaHHOW MPEIMETHON 00JIacTh, TaK M B CMEXHBIX C HEH
obnactsx. OHM BKJIIOYAIOT B ceO0si:

OBIIQJICHHE KJIFOUYEBBIMU TOHITHSIMH M 3aKOHOMEPHOCTSIMH, Ha KOTOPBIX CTPOUTCS
JaHHas TpeAMETHas o00JIacTh, pPAaclo3HABaHWE COOTBETCTBYIOIIUX UM TPU3HAKOB W



B3aMMOCBSA3€H, CIIOCOOHOCTh JIEMOHCTPUPOBATH PA3IMYHBIE MOAXOAbI K H3YYCHHIO
SIBJICHUM, XapaKTEPHBIX JIJIs1 U3y4aeMOi MpeIMEeTHON 00JIacTH;

YMEHHE PELIATh TUIIOBBIE TPAKTUYECKUE U TEOPETHUUECKUE 3a0a4UM, XapAKTEPHBIE JJIs
UCITIOJIb30BAHUS METO/IOB U MHCTPYMEHTApUs JaHHOM NpeaIMeTHOI 00nacTy;

HaJM4yue TMPEJCTABICHUN O JaHHOW MpPEeIMETHOW 00JIacTH KaK IIEJIOCTHOM TEOpuu
(COBOKYITHOCTH TEOPHUI), OCHOBHBIX CBSI3SIX CO CMEKHBIMU 00JIACTSIMU 3HAHUH.

B pamkax yroyOonéHHOTO ypoOBHS H3y4YeHUsT HMHGPOPMATUKU OOecreunBacTCs
[eJICHANPABJICHHAs] TOJrOTOBKA OOYyYalolMXCcsi K MPOJOJDKEHUIO O00pa3oBaHUsi B
OpraHM3aIMsIX MPOPECCHOHATBHOTO 00pa30BaHus MO CIEUATBHOCTSIM, HEMOCPEACTBEHHO
CBSI3aHHBIM C IU(POBBIMU TEXHOJOTHUSAMH, TAKUM KaK MPOTPAaMMHAs WHXCHEPUS,
uHpopmalmoHHas 6€30MacHOCTb, UH(POPMAITMOHHBIE CUCTEMbI U TEXHOJIOTUU, MOOUIIbHbBIE
CHUCTEMBI U CceTH, OONbIINE AaHHBIE U MalIUHHOE OOy4YeHHUE, MPOMBIIIUICHHBIH UHTEPHET
BEIIeH, UCKYCCTBEHHBI MHTEJUIEKT, TEXHOJIOIMH OECTPOBOJHON CBS3H, POOOTOTEXHUKA,
KBAaHTOBBIE TEXHOJIOTUH, CUCTEMBI PACIPENEIEHHOTO PEECTPa, TEXHOJIOTUH BUPTYaIbHON
Y JIOMTOJTHEHHOM peaibHOCTEM.

OcHoBHas 1enb u3ydeHus: yueOHoro npeamera «MHpopmatuka» Ha yriayOaéHHOM
YPOBHE CpefaHero oomero oOpa3oBaHusi — OOECHEYEHUE JajJbHEHIIero pa3BUTHUS
MH(POPMAITMOHHBIX KOMIIETCHIIUN O0y4Yaromierocsi, €ro ToTOBHOCTH K YKW3HU B YCIOBUSAX
pa3BUBarOIIErocss WH(OPMAIMOHHOIO OOIIECTBA M BO3pACTAOIIECd KOHKYPEHLIMH Ha
peiHKe Tpyaa. B cBs3u ¢ stuM usydenue uHpopmatuku B 10—11 kimaccax TOJBDKHO
00ecneunTh:

cOPMHPOBAHHOCTh ~ MHPOBO33PEHMs, OCHOBAaHHOTO HA TMOHUMAaHHH  POJIU
uHpopMaTrKu, UHPOPMAIIMOHHBIX U KOMMYHHUKAIIMOHHBIX TEXHOJOTUM B COBPEMEHHOM
00IIIeCTBE;

c(hOpMHPOBAHHOCTH OCHOB JIOTUYECKOTO U AITOPUTMHUYECKOTO MBIIIICHUS;

c(hOpMHPOBAHHOCTh YMEHHUM pasznudaTh (akThl U OIEHKH, CPABHUBATH OIEHOYHBIE
BBIBOJIbI, BHUJETh HX CBSI3b C KPUTEPUSIMHU OIICHUBAHUS U CBSI3b KPUTEPUEB C
OTNPEICIIEHHON CHUCTEMOW IIEHHOCTEW, MPOBEPSITh Ha JOCTOBEPHOCTH W 0000IIaTh
uH(pOpMaIHIO;

c(hOpMHUPOBAHHOCTH MPEACTABICHUI O BIMSHUA WH(GOPMAIIMOHHBIX TEXHOJOTHUN Ha
KU3Hb 4eJoBeKa B  OOLIECTBE, MOHMMAHHWE COLHUAIbHOIO, SKOHOMHYECKOTO,
MOJIMTUYECKOTO,  KYJBTYPHOIO, HOPUAMYECKOrO, IMPUPOJHOrO, HAPrOHOMHUYECKOTO,
MEJIUIIMHCKOTO U (PU3HOJOTUYECKOT0 KOHTEKCTOB MH(GOPMAIIMOHHBIX TEXHOJIOTHI;

NPUHSATHE TIPAaBOBBIX M DJTUYECKUX AaCIEKTOB WHMOOPMAIMOHHBIX TEXHOJIOTHH,
OCO3HAHHE OTBETCTBEHHOCTH JIOJICH, BOBJICYEHHBIX B CO3JaHUE U UCIOJIH30BAHUE
WH(OPMAITMOHHBIX CHUCTEM, pACIIPOCTpaHeHrEe HH(OpMAITUH;

CO3JaHHE YCJIOBUW [l Pa3BUTHS HABBIKOB Y4YeOHOW, MPOEKTHOM, Hay4HO-
UCCJIEIOBATENIbCKOM UM TBOPYECKOW JIESITENIbHOCTH, MOTUBALMK OOYYalOlUXCS K
CaMOPAa3BUTHIO.

B comepxanuum yueOHOro mpeamera «MHbopmaTHKa» BBIIETSIOTCS YETHIPE
TEMATUYECKHUX pa3iena.



Pazpen  «lludpoBass rpaMOTHOCTB»  TOCBAIIEH  BOIIPOCAaM  YCTPOMCTBA
KOMIIBIOTEPOB M APYTUX AJIEMEHTOB LU(POBOrO OKPYKEHUS, BKIIOUAs KOMIIbIOTEPHBIE
CETH, HCIIOJIb30BAHUIO CPEACTB OINEPALMOHHOW CUCTEMBI, pabore B cetu UHTepHET M
UCTIOJIb30BaHUIO0 HHTEPHET-CEPBUCOB, MHPOPMAITMOHHOM 0€30MacHOCTH.

Paznen «Teopernueckne 0cHOBbI HHGOPMATHUKI BKIIOYACT B CEOs MOHATHITHBIN
anmapaT  MH(OPMATHKH,  BOMNPOCHl  KOAUPOBAaHUSA  HHPOpMAILUMM,  U3MEPEHMUS
MHPOPMALIMOHHOTO 00BbEMA JAHHBIX, OCHOBBI aJIreOphl JIOTUKM U KOMIIBIOTEPHOTO
MOJEJINPOBAHUS.

Pa3nen «AJroputMbl W NPOrpaMMHPOBAHMe)» HAIpaBlI€H Ha pPa3BUTHE
QITOPUTMHYECKOTO MBIIUICHHS, Pa3padOTKy ajJrOpuTMOB M OLEHKY HX CII0XKHOCTH,
(opMUpOBaHNME HABBIKOB pealM3allMd MporpaMM Ha A3bIKax [POrpaMMHPOBAHUS
BBICOKOT'O YPOBHH.

Pasznen «MHdopManMoHHbIE TEXHOJOIMM» IIOCBSIIEH BOIPOCAM NPUMEHEHHUS
UH()OPMAIIMOHHBIX TEXHOJIOTHH, pEeaJu30BaHHbIX B MPUKIAJHBIX TPOrPaMMHBIX
NpPOAYKTaX W MHTEPHET-CEpBHUCAaX, B TOM 4YHUCJIE€ B 3ajJayax aHaiu3a JIaHHBIX,
UCIOJIb30BaHUIO 0a3 JaHHBIX U 3JIEKTPOHHBIX TAOJIUIL JIsl pELICHUS IPUKIIAJIHbIX 33]1a4.

B npuBenénHom nanee coxaepkaHuu yueOHoro mpenmera «HHpopmatuka»
KYPCUBOM BBIJIEJICHBI JTOTIOJHUTEIbHBIE TEMBI, KOTOPBIE HE BXOJAT B 00S3aTEIbHYIO
nporpaMmy OOy4YeHHsl, HO MOTYT OBITb NPEIJIOKEHbl Uil HW3YYEHHUS OTIEIbHBIM
MOTHUBHPOBAHHBIM U CIIOCOOHBIM 00YYarOIIMCS.

YrnyOnéHHbld  ypoBeHb  M3y4YeHMS  MHQOPMATHUKH  pPEKOMEHAyeTcs s
TE€XHOJIOTMUYECKOTr0 NMPO(UIis, OPUEHTUPOBAHHOTO HA MHXEHEPHYI0 U MH()OPMAIIMOHHYIO
chepnl AeATeNbHOCTU. YTIyONEHHBIM YpOBEHb M3y4eHHs] MH(DOPMATUKU OOECIIEUMBAET:
NOJATOTOBKY  OOYydYarolIUMXCsi, OpPHEHTHPOBAHHBIX HAa CIEHHAIBHOCTH B 00JacTu
UH(POPMAILIMOHHBIX TEXHOJIOTMM U MH)XEHEPHbIE CHEIMAIbHOCTH, YYacTHE B MPOECKTHON U
UCCJIEIOBATENBCKOW  JESATENBHOCTH, CBA3aHHOM C COBPEMEHHBIMHM HaIlPaBICHUSMU
oTpaciau MH(OPMAIMOHHO-KOMMYHHUKAIIMOHHBIX TEXHOJOTUM, MOATOTOBKY K YYacTHIO B
OJIUMITHAJIaX ¥ ciaye ENMHOro rocyjapcTBEHHOTO 3K3aMeHa 1o uH(hopMaTHKE.

[locnenoBaTenbHOCTh M3YYEHHS] TEM B MpPEAENax OJHOI0 roja OOyYEHHs] MOXKET
ObITh M3MEHEHa MO0 YCMOTPEHHIO YUMUTEIs NpU MNOJArOTOBKE padoueld mporpaMMbl U
IIOYPOYHOTO IIJIaHUPOBAHMUSL.

OO11ee yncno 4acoB, pEKOMEHI0BAHHBIX JIs U3y4yeHUs] THPOpMaTHKU — 272 4Jaca: B
10 xkmacce — 136 gacoB (4 gyaca B HeAemnto), B 11 knacce — 136 gacoB (4 yaca B HEACIIO).



COJAEP KXAHUME OBYUYEHUA
10 KIIACC

udposasi rpaMOTHOCTD

TpeGoBanust TEXHWKH OE30MACHOCTH M TUTHMEHBI MpH paboTe ¢ KOMIBIOTEpAMH U
JIPYTUMHU KOMITOHEHTaMU ITU(POBOTO OKPYKCHHUSI.

[TpuHIMTIBI PAOOTHI KOMIBIOTEPOB W KOMITBIOTEPHBIX CHCTEM. ApXHTEKTypa (HOoH
Helimana. ABTOMAaTHM4eCKOE BBITIOJIHEHUE MPOrpaMMmbl mpoueccopom. OnepaTuBHas,
MOCTOSIHHAs U JoJroBpeMeHHass mnamsaTe. OOMEH [aHHBIMH C TOMOIIbIO IIIMH.
KoHTpomieps! BHEMIHUX YCTPOUCTB. [IpsAMON 1OCTYyN K TaMSITH.

OCHOBHbBIE TEHJACHIIMM PA3BUTUS KOMIIBIOTEPHBIX TexHoJoruil. IlapamnensHble
BbIUMCIEHUA. MHoromnpoueccopHbie cucteMbl. CyrnepkoMnbiloTepbl. PacrnpenenéHHbie
BBIYHCIIUTENLHBIE CHUCTEMBbl W 00paboTKa OOJBIIMX JaHHBIX. MoOWibHbIE IU(GPOBBIC
YCTPOMCTBA M  HUX PpPOJIb B  KOMMYHHUKAalUsAX. BCTpOEHHBIE  KOMIIBIOTEPBI.
MukpokoHTposuiepbl. POGoTH3MpOBaHHbIE TPOU3BOACTBA.

[IporpammHoe oOecriedyeHHe KOMIIBIOTEPOB M KOMIIBIOTEPHBIX CHUCTEM. Buabl
mporpaMMHOro obOecriedeHuss U UX Ha3HaueHwe. (OCOOEHHOCTH MPOrPaMMHOIO
obecrieueHrss MOOWJIBHBIX ycTpoicTB. [lapamnenbHoe nporpammupoBanue. CHCTEMHOE
nporpammHoe obecnedenre. OnepanroHHbIE CUCTEMBI. Y TUIIUTHI. JpaiiBepbl yCTPOUCTB.
NHcTannauus u AeMHCTaUISIUS POrPAMMHOT0 00ECIICUEHUS.

QaitnoBble cucTembl. [IpuHIMOBI pa3MenieHUss W WMEHOBaHUA (DAWIIOB B
nosiroBpeMeHHoi namatu. [llabnonsl 11t onucanus rpyni (haisos.

[Iporpammuoe obGecnieuenue. JIMIEeH3UpOBaHUE MPOTPAMMHOIO OOecleueHus u
uuppoBeIX pecypcoB. IlpompuerapHoe u CcBOOOJHOE MPOrpaMMHOE OOECIEeUEHUE.
KoMMepueckoe W HEKOMMEPYECKOE HCIOJIb30BAaHUE MPOTPAMMHOIO OOECIEUYEeHHs] U
uppoBeIX  pecypcoB. OTBETCTBEHHOCTh, YCTaHABIMBaeMas  3aKOHOJATEIHCTBOM
Poccuiickoii denepannu 3a HEMpaBOMEPHOE UCIIOJIB30BAaHUE TIPOTrPAMMHOI0 00eCTICUCHUS
U I (PPOBBIX PECYPCOB.

[IpyHIUMIBI TIOCTPOCHHMS W AaIapaTHbIE KOMIIOHEHThl KOMIIBIOTEPHBIX CETEH.
CereBbie npoTokonsl. Cerb MHTepHeT. Anpecanus B cetn MuTepHer. 1IpoTokoibl creka
TCP/IP. Cucrema TOMEHHBIX HMEH.

Paznenenne |IP-cetm Ha moacetu ¢ moMomibio Macok mozcerei. CereBoe
agMuUHUCTpUpoBaHue. [lomydyeHne MmaHHBIX O CETEBBIX HACTPOMKAX KOMIBIOTEPA.
[IpoBepka HaM4Ms CBSI3U C y3JIOM ceTu. OnpeneneHne MapipyTa IBUKECHUS MAKETOB.

Bunpl nestensnoctu B cetu Mutepuer. CepBuchl MuTepHeTa. I'eonndpopmarinoHHbie
CUCTEMBL. ['€0JOKAllMOHHBIE CEPBUCHI PEAIBHOTO BpPEMEHU (HalpuMmep, JIOKAIMs
MOOWJIBHBIX TelIe(OHOB, OMpeneNieHue 3arpy>KeHHOCTH aBTOMAarucTpaleil), WHTEpHET-
TOPTOBJISI, OPOHUPOBAHWE OUJIETOB U TOCTUHHUII.

['ocynapcTBeHHBIE JJIEKTPOHHBIE CEPBUCHI U yciayru. ColuanbHblE CETH —
OpraHu3anus KOJUIEKTHBHOTO B3aUMOJICUCTBUS W OOMeHa JaHHBIMU. CETeBOW ITHKET:



npaBwia TOBeIeHUs B KuOeprmpocTpaHcTBe. [IpoOiema MOMIMHHOCTH MOJY4YE€HHOM
uHpopMaruu. OTKpbITbIE 00PA30BATEIbHBIE PECYPCHI.

TexHOreHHble ¥ HSKOHOMHMYECKHE YIpO3bl, CBS3aHHbIE C HCIOJb30BaHUEM
UHGOPMAITMOHHO-KOMMYHUKAIIMOHHBIX ~ TexHoJorui. OOmme mpoOieMbl  3aIlUThI
uHbopMalmuu U uHPOpMAIMOHHON Oe3omacHocTH. CpenctBa 3amMThl MHGOPMALUU B
KOMIIBIOTEpPAX, KOMIIBIOTEPHBIX CETSX M aBTOMATU3UPOBAaHHBIX HH(OPMALMOHHBIX
cuctemax. [IpaBoBoe obecnieueHne HHPOPMALIMOHHONW OE30IaCHOCTH.

[TpenoTBpalieHNe HECAHKIMOHUPOBAHHOTO JOCTyNA K JIMYHOW KOH(PHUIECHUIMATbHON
uHbOpMaIluK, XpaHAILIEHCS Ha TMEPCOHATFHOM KOMIIbIOTEpPE, MOOMIBHBIX YCTPOMCTBAX.
BpenonocHoe mporpammHoe obecrieueHue M crnocoObl OOpHObI ¢ HUM. AHTHUBHPYCHBIC
nporpaMMmbl. OpraHu3anusi JIMYHOrO apxuBa HH(popmauuu. Pe3epBHOE KONMMpOBaHUE.
[TaponbHas 3amnTa apxuBa.

Mudposanne manapix. CUMMeTpUuHble W HecUMMeTpuuHble MmUGPHL [ndpsr
npoctoii 3amenbl. [lndp Lezaps. [ludp Bmwkenepa. Anroputm mmdposanus RSA.

Teoperuyeckne 0CHOBbI HH(POPMATUKH

WNudopmanus, nanusie u 3HaHuA. HQOpMallMOHHBIE POLIECCHI B IPUPOJE, TEXHUKE
U 00I11IeCTBE.

HenpeprsiBHBIE W AUCKpPETHbIE BENWMYMHBI ©  cUTHaNBL.  HeoOXxoammocTh
JTUCKpeTH3auu nHpopMamu, mpeTHa3HauYeHHON I XpaHeHUs, mepeaadn 1 00paboTKH B
U POBBIX CUCTEMAX.

JIBonuHOE KoaupoBaHuE. PaBHOMEpHbIE U HEpaBHOMEpPHbIE KOJbl. JlekoaupoBaHue
COOOIlIEHUH, 3alUCaHHBIX C IIOMOIIBI0O HEPaBHOMEPHBIX KOAOB. YcioBue PaHo.
[TocTpoeHre OIHO3HAYHO JAEKOJUPYEMBIX KOJIOB C TMOMOIINBIO JepeBa. EguHUIIBI
U3MepeHusl KonudecTBa WHopManuu. AJaBUTHBIA TOIXOJ K OIEHKE KOJIMYECTBA
uHdopmaIuu.

Cucremsl cunciienus. Pa3BépHyTas 3anuch LEIbIX U APOOHBIX YHCE B TO3UIIMOHHOM
cucteMe cuucieHus. CBoiicTBa MO3ULIMOHHOM 3aMMCH YKCIIa: KOJIMYECTBO UMD B 3alUCH,
INpU3HAK JEIMMOCTH YWCIa Ha OCHOBAHME CHUCTEMBI CUUCICHHUA. AJTOPUTM MEpeBoOaa
[EJIOT0 Yrciia U3 P-UYHON CHCTEMBI CUMCICHHS B JECATUYHYIO. AJNTOPUTM TepeBoia
KOHEYHON P-uuyHO ApoObu B AECATUYHYIO. AJTOpPUTM INIEpeBOJA LEJIOro 4YHucia U3
JECATUYHOM cUCTeMbl cuucieHus B P-uunyto. [lepeBoa koHeUHOM necsaTuyHOM ipodu B P-
nuHyto. J[BoW4Has, BOCbMEpHYHAs M IIECTHAALATEPUYHAS CHCTEMBI CUUCIICHHUS, CBS3b
MEXIy HUMH. Apu(pMETHYECKHE OIepalud B TMO3HIMOHHBIX CHCTEMAax CUHUCICHHS.
TponuHas ypaBHOBEIIEHHass CcHUCTE€Ma CYHCIEHUs. JIBOMYHO-JECATHUYHAs cHUcTeMa
CUMCIICHUS.

KomupoBanne texctoB. KomupoBka ASCIIl. OpnoGaiitHeie xomaupoBku. CraHmapT
UNICODE. Konupoka UTF-8. Omnpenenenne uH)OpMalMOHHOTO 00BbEMa TEKCTOBBIX
COOOUICHUH.

KomupoBanne wuzobpaxkenuii. OrneHka wHGOpMAIMOHHOTO 00BEMA TpadUyuecKux
JAHHBIX MPH 33JaHHBIX Pa3pelIeHUH U TIyOuMHe KOoIMpoBaHUA 1BeTa. L{BeToBbIE MOAeH.



BextopHoe koaupoBanue. Popmathl Tpaduueckux (¢ainoB. Tpéxmepnas rpaduka.
®pakranbHas rpaduka.

KomupoBanue 3Byka. OueHka mH(OpMaMOHHOr0 00OBbEMa 3BYKOBBIX JAHHBIX MpU
3aIaHHBIX YAaCTOTE AUCKPETU3ALNH U PA3PSAHOCTH KOAUPOBAHUS.

Anrebpa sormku. [loHsTHE  BBICKa3bIBaHWA. BpICKa3bIBaTeNbHBIC  (HOPMBI
(npenukatsl). KBaHTOPBI CyI11€CTBOBAHUS M BCEOOITHOCTH.

Jlornyeckue omnepauuu. Tabmuibl HUCTUHHOCTH. Jlormyeckue  BBIPAKEHUS.
Jlornyeckue ToXxaecTBa. JloKa3aTenbCTBO JIOTUYECKUX TOXKAECTB C IMOMOIIBIO TaOJIHIL
VWCTUHHOCTH. JIornueckue ornepanny 1 ONepanuy HajJl MHOKECTBAMH.

3aKkoHbl ~ anreOpbl  JIOTMKWA. OKBHUBAJEHTHBIE NIPEOOpa3oBaHUs  JIOTMYECKHX
BbIpakeHUi. Jlornueckue ypaBHEHHSI U CUCTEMBI YPABHEHHUI.

Jlornyeckue QyHKIUMU. 3aBUCUMOCTh KOJIMYECTBA BO3ZMOKHBIX JTOTHYECKUX QYHKIIUNA
OT KOJIMUECTBA apryMeHTOB. [[0JHBIE CUCTEMBI JIOTHYECKUX (DYHKITHIA.

Kanonuueckue Gpopmbl Joruueckux BoipakeHUM. COBEpIlICHHbIC TU3bIOHKTUBHBIC U
KOHBIOHKTUBHBIC HOpPMajbHble (OPMBI, aJIrOPUTMbI HUX TIOCTPOCHHUS IO TaOIHIEe
VICTUHHOCTH.

Jlornueckue 3IeMEHTBI B cocTaBe Kommbiorepa. Tpurrep. Cymmarop.
Mmuoropaspsianeii  cymmarop. I[locTpoeHne cxeM Ha JOTMYECKMX O3JIEMEHTAX IO
3aIaHHOMY JIOTMYECKOMY BBIPAKEHHUIO. 3aMCh JOTUYECKOTO BBIPAXKEHUS 0 JIOTHYECKON
cxeMe.

[IpencraBieHre UEIbIX YMCEN B MaMATH KOMIIbloTepa. OrpaHUYEHHOCTh IHana3oHa
yycell NpU OrPAaHUYCHUM KOJu4yecTBa paspanoB. llepenonHeHune paspsigHONM CETKH.
be33nakoBeIe W 3HAKOBEIC JaHHBIC. 3HAKOBBIM OWMT. JIBOMYHEBIM HOMOJIHHUTCIBHBIN KO
OTPULIATENBHBIX YHCEIL.

[TobutoBbie noruueckue orneparuu. Jlornueckuii, apupMeTHIECKUNA U IUKIUISCKUN
casury. [lludpoanue ¢ moMoripo MOOUTOBOM onepanuu «uckiovatomee NJTH.

[IpencraBiieHre BEIIECTBEHHBIX YMCENl B MAMATH KOMIIBIOTEpA. 3HAayallas 4acTb U
nopsIoK uucna. J(uama3oH 3HayeHUM BelECTBEHHbIX uwucen. IIpobrembl XpaHeHuUs
BEILIECTBEHHBIX YHMCEN, CBA3aHHBIE C OTPAHUYCHHUEM KOJIMYECTBA pa3psAaoB. BreinosHeHue
oTIepalnii ¢ BEIIECTBEHHBIMU YMCJIAMH, HAKOTJICHHUE OIMHUOOK MTPH BBIUYUCICHUSX.

AJITOPUTMBI M IPOTPAMMHPOBAHNE

OnpeneneHue BO3MOXKHBIX — PE3ylbTaTOB  pabOThl  MPOCTEUIIMX  AITOPUTMOB
YIPABJICHUS UCTIOJHUTEISIMU U BBIYMCIUTEIIBHBIX aaropuTMoB. OnpeaeeHue UCXOIHBIX
JAHHBIX, TIPU KOTOPBIX AITOPUTM MOXKET JaTh TPEOYEeMbIi pe3yIbTar.

Otanbl pelieHus 3a1a4 Ha KoMibioTepe. IHCTpyMeHTalbHbIE CPEACTBA: TPAHCIISTOP,
oTnamuuk, npodrmpoBnmK. KoMmumsiys u wHTEpIpeTanus nmporpaMMm. BuprtyanbHbie
MAIIIUHBI.

WurerpupoBanHas cpefa pa3padoTku. MeTtonpl oTiaaku nporpamm. Mcnonb3oBaHue
TpacCUpOBOYHBIX Tabmuil. OTiamodHblii BeIBOA. [lomiaroBoe BBITIOJIHEHHE MPOTPaAMMBI.
Touku octanoBa. [IpocMOTp 3HaUEHNI IEPEMEHHBIX.



S3wik nporpammupoBanus (Python, Java, C++, C#). Tunsl JaHHBIX: IETOYHCIICHHEIE,
BEILIECTBEHHBIE, CUMBOJIbHBIC, JIoTHueckue. BersieHnsa. CrnoxHeie ycnoBus. [ukmnsl ¢
ycioBueM. L{ukibl o nepemeHHoO. B3anMo3aMeHAEMOCTh pa3iIMyHBIX BUIOB ILMKIIOB.
WNuBapuant nukina. CocraBieHHE LUKIA C HCHOJB30BAHHEM 3apaHee ONPENEIEHHOTO
WHBAPUAHTA [IUKJIA.

JlokymeHnTupoBanue mnporpaMm. Kcnons3oBaHue KkomMMeHTapueB. Iloaroroska
ONMCaHMS IPOrPAMMBI U UHCTPYKIIMH JUIS TIOJIB30BATEII.

Anroput™Mbl 00paOOTKM HaTypalbHBIX UHCEN, 3alMCAaHHBIX B IO3UIMOHHBIX
CHUCTEMaX CYHCIICHUS: pa3OMEHHe 3allMCH YHUClia Ha OTAENbHbIE HU(PHI, HAXO0XKICHUE
CYMMBI U IPOU3BEACHUS (P, HAXOXKIECHINE MAKCUMAIbHON (MUHUMATBHON) [IU(PHI.

HaxosxneHnue Bcex IpoCThIX YKCENl B 3aJaHHOM auanasoHe. IIpencrasnenue uncia B
BUJIE HA0OpA MPOCTBIX COMHOKUTENENH. AJITOPUTM OBICTPOrO BO3BEIECHHUS B CTEIIEHbD.

OOpaboTka NaHHBIX, XpaHSAmmMXcs B (aitmax. TekcToBble M JBOMYHBIE (HAIIbI.
daitnoBeie nepeMeHHbIe ((aiinoBbie yKazaTenn). Utenue u3 aiina. 3anuce B paiii.

Pa3buenue 3amaun Ha mnoazanauu. Ilogmporpammbl (mpoueaypbl U (QYyHKIIHH).
Pexypcus. PexypcuBHble 00beKThl ((ppakransl). PexypcuBHble mporeaypbl U (QyHKIHH.
Hcrnonb3oBaHue CTEKA ISl OpraHU3ally PEKYPCUBHBIX BBI30BOB.

Hcnonb3zoBanue  CTaHAApTHOM  OMONMOTEKM  Si3bIKAa  MPOTrPaMMHUPOBAHUS.
[ToaxntoueHne OMOIMOTEK MOANPOrpaMM CTOPOHHHUX MPOU3BOAUTENEH. MoaylbHbBIN
IIPUHIIUI OCTPOCHUSI IPOTPAMM.

Yucnennsle MetoAbl. TouHOe W TNpUONMKEHHOE pelleHus 3agaud. YucieHHble
METOJbl pEUIeHHUs] YpaBHEHHWIl: MeToj mnepedopa, METOJ IOJIOBUHHOIO JIEJICHHUS.
[TpubnmKEHHOE BBIUMCIEHUE JJIMH KPUBBIX. Briuncnenue mionaae Guryp ¢ moMoubo
YUCJIEHHBIX METOJ0B (METOJ MNPSIMOYTOJBHUKOB, MeToJ Tpanenuil). [lonck makcumyma
(MMHMMYMA) PYHKLIMK OJTHOM MEpEMEHHON METOIOM MTOJIOBUHHOTO JIEJICHUS.

O0paboTka CUMBOJIBHBIX JaHHBIX. BCTpoeHHbIE PYHKIMU A3bIKA TPOTPAMMUPOBAHMUS
1U1s1 0OpabOTKH CUMBOJIBHBIX CTPOK. AJITOPUTMBI 00paOOTKH CUMBOJIBHBIX CTPOK: MOACYET
KOJIMYECTBA TMOSBJICHUN CUMBOJA B CTPOKE, pa30OMEHHE CTPOKHU Ha CJIOBA MO MPOOEIbHBIM
CHMBOJIaM, IIOUCK MOACTPOKH BHYTPH JAaHHOM CTPOKH, 3aME€HA HAWJEHHOM MOACTPOKH Ha
Ipyryto cTpoky. ['eHepauusi BceX CJIOB B HEKOTOpPOM alipaBUTE, YIOBJIETBOPSIOIIMX
3aJlaHHBIM orpaHuueHusM. [IpeobpazoBanue unciaa B CHMBOJIBHYIO CTPOKY U OOpaTHO.

MaccuBbl U TOCIIEI0BATEILHOCTH YKcell. Boruncienne 0000MEHHBIX XapaKTEPUCTUK
3JIEMEHTOB MAacCHMBa WM YHUCJIOBOW MOCIEAOBATEIbHOCTH (CyMMBbI, TNPOU3BEICHUS,
CpeIHEero apu(pmMeTHUeCcKOro, MUHUMAJIbHOTO U MaKCUMAaJIbHOTO 3JIEMEHTOB, KOJIMYECTBA
AJIIEMEHTOB, YJOBJIETBOPSIONIMX 3aJaHHOMY YCIIOBUIO). JIMHEWHBIH MNOWUCK 3aJaHHOTO
3HAYEHHsS B MACCHUBE.

CopthpoBKa OJHOMEpPHOro MmaccuBa. I[IpocTbie MeToAbl COPTUPOBKH (METOL
ny3bIpbKa, METOJl BbIOOpa, cOpTUpOBKa BcTaBkamu). CopTHpoBKa ciusHHeM. beicTpas
coprupoBka MaccuBa (aiaroputm QuickSort). JIBoudHBIH MOMCK B OTCOPTHPOBAHHOM
MacCHBe.



JIBymepHBbIE MaccuBbl (MaTpUlbl). AITOPUTMBI 00paOOTKH JBYMEPHBIX MAaCCHBOB:
3all0JIHEHUE JBYMEPHOI'O YHCIOBOIO MAacCHBa IO 3aIaHHBIM IIPaBUJIaM, MIOUCK AJIEMEHTA B
JBYMEPHOM MAaCCHBE, BBIUMCIEHHE MaKCUMyMa (MUHUMyMa) W CYMMBbI 3JIEMEHTOB
JBYMEPHOT'O MacCHBa, IEPECTAHOBKA CTPOK U CTOJIOLOB IBYMEPHOI'O MacCHBA.

HNupopManuoHHBIE TEXHOJIOTHH

TekcroBbii  mpoueccop. PemaktupoBanne u  dopmarupoBanue. [IpoBepka
opporpaduu u rpammaruku. CpencTBa MorMcka U aBTO3aMEHbI B TEKCTOBOM IIPOIIECCOPE.
Hcnone3oBanue crtuneil. CTpPyKTypHUpOBaHHBIE TEKCTOBBIE JIOKYMEHTBHL. (CHOCKH,
ornasnenue. KomnektuBHas paboTa ¢ qoKkyMeHTaMu. MIHCTpyMEHTHI pelieH3upOBaHUs B
TEKCTOBBIX mporieccopax. OOmaunbie cepBuchl. JlemoBas mepenucka. Pedepar. [Ipasuma
IUTUPOBAHUS MCTOYHUKOB M odopmiieHus Oubimorpaduueckux ccpuiok. Odopmienue
CIIUCKA JIMTEpPaTypbl. 3HAKOMCTBO C KOMIIBIOTEPHON BEPCTKOM TEKCTa. TeXHUYECKUe
cpeactBa  BBojga  Tekcta.  Cnenualn3upOBaHHBIE  CPEACTBA  PEIAKTHPOBAHUSA
MaTEMaTUYECKUX TEKCTOB.

BBon wu300pakeHUil C HUCIONB30BAHMEM pPA3JIMYHBIX LHUQPPOBBIX YCTPOUCTB
(undpoBeIX (oToanmapaToB U MHKPOCKONOB, BHACOKAMEP, CKAaHEPOB M JIPYTUX
ycTpoiicTB). ['padmueckuii pemaktop. Paspemenue. KanpupoBanme. HMcnpasienue
nepcnektuBbl. ['ucrorpamma. Koppekuus ypoBHell, koppekuus 1sera. OdecriBedrBaHue
LBETHBIX U300paxeHuil. Peryms. Paborta ¢ obnactamu. OUIbTpHI.

MHorocnoiinbie nzo0paxkenus. TexcToBble ciiou. Macka cnost. Kananel. Coxpanenue
BbliesIeHHON oOnactu. IloaroroBka wimocTpauuii A BeO-caToB. AHMMHUPOBAHHbBIE
U300paKEeHHUS.

Bekropnas rpaduka. [Ipumutusel. MI3mMeHeHue nopsiaka 3jieMeHTOB. BoipaBHUBaHuME,
pacnpenenenue.  I'pynnupoBka.  Kpusbsie.  ®opMaTbl  BEKTOPHBIX  PHUCYHKOB.
Hcnonb3oBanue KOHTYpOB. BekTopuzalius pacTpoBbIX U300pasKEHUH.

[IpyHIMIBI TIOCTPOCHUS W PEAAKTUPOBAHMUS TPEXMEpPHBIX Mojeneil. CeTtouyHsble
Mozenu. Marepuasnbsl. MoJeapoBaHe UCTOUYHUKOB ocBelleHus. Kamepsl. AgiuTHBHBIE
texHosorun (3D-npunTtephl). TloHsTHE O BUPTYyanbHOM pEaTbHOCTH M JAONOJIHEHHOU
PEaIbHOCTH.

11 KIIACC

Teopernueckue 0CHOBBI HH(pOPMATHKHI

Teopernyeckue MOJIX0/IbI K OLICHKE KOJWYECTBA MHPOPMALIMK. 3aKOH aJJIUTUBHOCTU
unpopmaruu. Gopmyna Xaptimu. Uadopmarus u BepositHocTh. Dopmyia [llennona.

Anroputmbl cxkaTtus gaHHbIX. Anroput™ RLE. Anroputm Xaddmana. Anroputm
LZW. AnropuT™Mbl cKaTHsl JaHHBIX C MOTEPSAMU. Y MEHbILIEHHUE TIYOMHBI KOJAMPOBAHUS
uBeta. OCHOBHBIE Ujen anropuTMoB cxatust JPEG, MP3.

CkopocTp  mepemadyd  JaHHbIX.  3aBHCHUMOCTb  BPEMEHM  I€peladyd  OT
uHOOPMAITMOHHOTO O00BEMA JaHHBIX W XaPaKTEPUCTUK KaHala CBs3u. [IpuduHb
BO3HMKHOBEHUS OIIMOOK Mpu mnepenaye AaHHbIX. Kozabl, mo3Bojstone o0HapyKUBaTh U



UCHIPAaBIATh OMIMOKH, BO3HHUKAIOIIME MpH Tepenade AaHHbIX. PaccrosiHue XsMMmuHTra.
Koauposanue ¢ nosropenrem 6uto. Koasl XamMmuHra.

Cucrempl. KoMIOHEHTHI cucTeMbl U UX B3aumojencTBue. CHUCTEMHBIH 3PQEKT.
VYnpasnenue kak nHGOPMAIMOHHEIHN Tiporiecc. OOpaTHast CBSI3b.

Monenn wu wmonenupoBanue. Llenp MopenupoBanusa. COOTBETCTBHE MOJAENIU
MOJICIUPYEMOMY OOBEKTY WM TpoUecCcy, LU MoAenupoBaHusa. Popmanuszanus
IPUKJIAJAHBIX 337a4.

[TpencraBienue pe3yabTaTOB MOJEIMPOBAHUS B BHJE, YAOOHOM MJii BOCIPHUSATHUS
4yeoBeKoM. ['padudeckoe nmpeacTaBieHue JaHHBIX (CXEMBI, TaOIHUITbI, TpauKn).

['padsi. OcHoBHbIe oHSTHS. Buasl rpagos. Onucanue rpadoB ¢ MOMOIIBI0 MaTPHUIL
CMEXHOCTH, BECOBBIX MaTpHII, CIIMCKOB CMEKHOCTU. PellleHne aJlrOpuTMHYECKHX 3azad,
CBS3aHHBIX C aHAJIM30M IpadoB (IIOCTPOEHHE ONTHUMAJIBHOTO IMYTH MEXKIY BEpLIMHAMU
rpada, ompeneireHHe ~ KOJMWYECTBA  PA3NUYHBIX  NyTed  MEXIy  BepIIMHAMHU
OPUEHTHUPOBAHHOT'O AIUKIMYECKOTO rpada).

HepeBbsi. bunapnoe gepeBo. [epeBbs moucka. CrnocoObl 00Xxoja Jepesa.
[TpencraBienue apumMeTUYECKUX BBIPAKEHUN B BHJE AepeBa. [IUCKpEeTHbIE UIPbI JIBYX
UTPOKOB ¢ MosiHOM mHpopManueit. [Toctpoenue nepea nepebopa BapHaHTOB, ONHUCAHUE
CTpaTeruu Wrpsl B TaOMMYHOM (opMe. BhIUrpbIIHBIE W MPOUTPHILIHBIE MO3ULHUU.
BbIurphIiHbie CTpaTEeruu.

CpeactBa MCKYCCTBEHHOrO uHTeIeKTa. CEepBUCHI MAalMHHOTO IIEPEBOJA U
pacnio3HaBaHusi ycTHOW peud. KoruutuBHble cepBuChl. WineHTuukanus © MOMCK
u300paxeHui, pacrnoszHaBanue Jsul. CamooOyuwatoniuecs cucteMsbl. VcKkyccTBeHHBIN
UHTEUVIEKT B KOMIIBIOTEPHBIX Urpax. lcnonb3oBaHME METOAOB HMCKYCCTBEHHOTO
UHTEVIEKTa B oOyvaromux cucrteMax. Vcnonb3oBaHue METOAOB HMCKYCCTBEHHOIO
WHTEJUIeKTa B poboToTexHuke. MiuTepHeT Bemeil. [lepcrekTHBbI pa3BUTHSI KOMITBIOTEPHBIX
WHTEJJIEKTYaJIbHbIX cucTeM. HelipoHHbIE ceTh.

AJITOPUTMBI U TPOrPpaAaMMHPOBaHUeE

Qopmann3anus TMOHATHS anroputMma. MammHa TpIOpHHTa Kak yHHBEPCalIbHas
Mozenb Beruucnenui. Teznc Yépua—TwropuHra.

OrneHka CJIOKHOCTH BhIUMCIEeHUN. Bpemst paboThl 1 00BEM HCTIOIB3YEMOM MaAMSATH,
UX 3aBUCUMOCTb OT pa3Mepa UCXOAHBIX JaHHbIX. OIEHKa aCUMOTOTHYECKON CII0KHOCTHU
QITOPUTMOB. AJITOPUTMBI TTOJMHOMHAJIBHOM CNOXKHOCTU. [lepebopHble  aaropUTMBI.
[Tpumepsl pa3nMUHbBIX aJrOPUTMOB PEUIEHUS! OJHOM 3a7aud, KOTOPbIE UMEIOT Pa3InyHYIO
CJIO’)KHOCTB.

[Touck mpoCTBIX 4yuceN B 3aJaHHOM JUANa3OHE C MOMOUIBI0 AJITOPUTMA «PEIIETO
OpatocdeHay.

MHuoropa3zpsaHbie Leble Yucia, 3a1a4u JUIMHHONW apu(METUKH.

CrnoBapu (accouuaTUBHbIE MacCUBBI, OTOOpakeHwus). Xaui-tadbmuibl. [locTtpoenue
al(paBUTHO-4ACTOTHOTO CJIOBApS ISl 331aHHOTO TEKCTA.

Crexku. AHanM3  MPaBWIBHOCTH  CKOOOYHOTO  BbIpaKeHUs.  Bopruncnenue
apu(PMETUYECKOTO BhIPAKEHHUS, 3AIIMCAHHOTO B MOCT(PUKCHOUN PopMme.



Ouepenu. Mcnosip3oBaHue ouepenn sl BpeMEHHOTO XpaHEHUS JaHHbBIX.

AnroputMbl  Ha rpadax. IlocTpoeHre MHHUMAJIBHOTO OCTOBHOTO JE€peBa
B3BEIICHHOTO CBS3HOTO HEOPUEHTHUPOBAHHOTO rpada. KonnuecTBO pa3inuuHbIX IMyTeH
MEX/1y BEepIIMHAMH OPHUEHTUPOBAHHOTO AlIMKJIMYECKOTO rpada. Anroputm JleiKkcTpsbl.

HepeBbs. Peanmuzanms nepeBa ¢ NOMOIIBK CCBUIOYHBIX CTPYKTYp. JIBOMYHBIE
(bunapusbie) nepesbs. [locTpoenue aepena it 3aJaHHOTO apU(METUYECKOTO BBIPAKEHUS.
PexypcuBHble anroputmbsl 00xona aepeBa. Vcnonb30BaHue cTeka U ouepean s o0xoja
JepeBa.

JluHaMuyeckoe NporpaMMHpPOBAaHUE KaK METOJ| pElIeHUs 3aJad C COXpPaHEHUEM
IPOMEKYTOUHBIX PpPE3yJbTaTOB. 3aJauM, pellaeMbleé C TOMOIIBI0 JUHAMHYECKOIrO
IPOrpaMMUPOBAHMS: BBIUMCICHUE PEKYPCUBHBIX (PYHKIUH, MOACYET KOJUYECTBA
BAPUAHTOB, 33J1a4¥ ONTUMHU3ALUU.

[TonsiTe 06 00BEKTHO-OPHUEHTUPOBAHHOM MPOTrpaMMHUpoBaHUH. OOBEKTHI U KIIACCHI.
CBoiictBa U MeTOJIbl 00BbEeKTOB. (OOBEKTHO-OPUEHTUPOBAHHBIM aHanu3. Pa3paborka
nporpaMM Ha OCHOBE OOBEKTHO-OPHMEHTHMPOBAHHOIO Tnoaxonaa. HWHkancynsuus,
HacJIeJOBaHHUE, TOJTUMOP(DU3M.

Cpenbl  ObicTpoil  pa3pabotku  mnporpamm. [IpoekTupoBanue  uHTepdeiica
noJsib3oBaTensl. Mcnoiap30BaHME TOTOBBIX YIPABISEMBIX 3JEMEHTOB I IMOCTPOEHUS
uHTEpPeiica.

00630p a36IKOB porpammupoBanus. [loHaTHe 0 MapagurMax NporpaMMUPOBAHUS.

HNudopmanuoHHbIe TEXHOJIOTMH

AnHanmn3 pgaHHbIX. OCHOBHBIE 33/layd aHalU3a JaHHBIX: MOPOTHO3UPOBAHME,
KJaccu(ukanus, Kiactepusalus, aHaiu3 OTKIOoHeHWH. llocienoBaTenbHOCTh pelIeHUs
3a/lay aHaJIu3a JaHHbBIX: cOOp MEPBUYHBIX JAHHBIX, OUMCTKA U OL[EHKA KauyecTBa JAHHBIX,
BBIOOp W/WJM TIOCTPOEHUE MOJENH, MpeoOpa3OBaHUE JIaHHBIX, BU3yaIM3allvs JaHHBIX,
WHTEpIpeTauust pe3ynbTaToB. I[IporpamMMHbIe cpelcTBa W HMHTEPHET-CEPBUCHI IS
00pa0OTKM W MpEACTaBICHUS JAaHHBIX. bonbinue naHHbie. MamuHHOe OOydeHue.
HNHTEenneKTyanbHbli aHAIN3 JaHHbIX.

AHanu3 JaHHBIX C TOMOILBIO 3JIEKTPOHHBIX TA0IHI. BbIYKclIeHHe CyMMBI, CPETHETO
apu(PpMETUIECKOTO, HAMOOJBIIET0 (HAMMEHBIIEr0) 3HAYCHUS auarna3oHa. BerancieHue
Koa(duIeHTa Koppensiuu AByX psAaoB gaHHBIX. [locTpoeHne cTonOuaThiX, IMHEHYATHIX
U KpyroBbix auarpamMm. lloctpoenue rpadukoB ¢yukuui. [logbop nuHMM TpeHaa,
penieHune 3a7a4 NpoOrHo3UPOBAHUS.

UucneHHOe pellleHue ypaBHEHUI C MOMOIIbI0 Moadopa nmapaMmerpa. OnTuMuzanus
KaK TIOMCK HAWIy4YIIer0 penieHuss B 3aJaHHBIX ycluoBusax. llemeBas dyHKIuUA,
orpanudeHus. JlokanbHBIC U TII00ATBHBI MUHUMYMBI 11€JIeBOM PyHKIuu. Pemenre 3aqa4d
ONTHUMH3ALIUU C TOMOILBIO 3JIEKTPOHHBIX TAOJIHLI.

DTtanbl KOMIBIOTEPHO-MATEMATUYECKOTO MOJICTUPOBAHMS: TMOCTaHOBKAa 3a/ayd,
pa3paboTka MOJENH, TECTUPOBAHHE MOJIETH, KOMITBIOTEPHBIN OKCIIEPUMEHT, aHaju3
pE3YIABTATOB MOJICTUPOBAHUS.



Jluckperuzanusi Npu MAaTeMaTHYECKOM MOJIEIUPOBAHUM HENPEPBIBHBIX ITPOLIECCOB.
MopenupoBanue aABMWXeHUs. MoJeanupoBaHnue OMOJIOTMUECKUX cucTeM. MaTteMaTuyeckue
MOJIeJId B SKOHOMUKE. BbIUUCIUTENbHBIE SKCTIEPUMEHTHI C MOACIISIMH.

O6paboTka pe3yabTaTOB 3KCIEpUMEHTa. MeTOoJ HauMEHbIIUX KBajpaToB. OlieHKa
YUCJIOBBIX IapaMETPOB MOJEIHPYEMBIX OOBEKTOB U mpoueccoB. BoccranoBneHue
3aBUCUMOCTEH MO pe3ysibTaTaM dKCIIEPUMEHTA.

BepositHoctHble Mogenu. Meroasl MonTe-Kapio. MutanimoHHoe MoeIupoBaHue.
CucreMbl MacCOBOTO OOCITY>KUBAHMUS.

Tabmuunble (pensuuoHHbIe) 0a3bl NaHHBIX. Tabimila — mpeAcTaBiIeHUE CBEICHMUA 00
OJIHOTHIIHBIX 00bekTax. ITomne, 3amuch. Kimrou Tabmuiel. Paborta ¢ rotoBoii 0a30ii JaHHBIX.
3anonHenue 6a3bl naHHbIX. [louck, copTupoBka U (uIbTpalus AaHHBIX. 3arpochl Ha
BBIOOPKY JIaHHBIX. 3aIlpOChl C TapaMeTpaMu. Boeruucisiemsie moss B 3ampocax.

MHuoroTtabinuHble 0a3bl JaHHBIX. THIIBI CBsI3el MEXy TabauuaMu. BHENIHMI KiTroy.
[lemocTHOCTB 0a3bl JaHHBIX. 3aPOChl K MHOTOTaOJIUYHBIM 0a3aM JaHHBIX.

WNutepHer-nipunokenus. lloHsATre O cepBepHOM M KIMEHTCKOM YAacTAX CauTa.
TexHONoTns «KIUEHT — CepBEpP», €€ JOCTOMHCTBA U HepocTaTku. OcHOBHI A3bika HTML u
kackaaHbix Tadmui cruiei (CSS). Cuenapum Ha si3pike JavaScript. ®opmbel Ha BeO-
CTpaHMIIE.

Pa3Mmeliienre BeO-caliToB. Y ciayra XocTUHTa. 3arpy3ka ¢haijioB Ha CauT.



[NIAHUPYEMBIE PE3VJIbTATEHI OCBOEHUA I[TPOI'PAMMEBI I10
MHO®OPMATUKE (YIJIYBJIEHHBIMI YPOBEHL) HA VYPOBHE CPEJIHEI'O
OBILEI'O ObPA3OBAHUNA

JIMYHOCTHBIE PE3YJIBTATDBI

JIM4HOCTHBIE pe3yJbTaThl OTPAKAIOT TOTOBHOCTh W CHOCOOHOCTH OOYYarOIIUXCS
PYKOBOJICTBOBAThCSI C(OPMHPOBAHHON BHYTPEHHEW MO3UIMEN JIMYHOCTH, CHCTEMOM
[EHHOCTHBIX OpHUEHTAIluM, MO3UTUBHBIX BHYTPEHHUX YOEKICHHM, COOTBETCTBYIOIIMX
TPaJAMIIMOHHBIM [IEHHOCTSIM POCCUHCKOIO OOIIECTBA, PaclIMpPEHUE KU3HEHHOTO OMbITa U
OTIBITA JEATEIHLHOCTH B TIPOIIECCE PEATH3aIliy CPEACTBAMHU yUeOHOTO TIPEIMETa OCHOBHBIX
HANpaBJICHUN BOCIIUTATEIbHON €S TEIIBHOCTH.

B pe3ynbrare uzydyenus UHQPOPMaTUKH HA YPOBHE CPEHEr0 0011Iero 00pa3oBaHus y
oOyyaromierocs 0y1yT choOpMHUPOBAHBI CIEAYIOIINE JTNYHOCTHBIC PE3YJIbTATHI:

1) rpaxaIaHCKOro BOCIMTAHMS:

OCO3HAHHUE CBOMX KOHCTUTYIIMOHHBIX NpaB U OOA3aHHOCTEW, YBa)KEHHWE 3aKOHA W
MpaBoIOpsiKa, COOJIIOJCHUE OCHOBOIOJATalOMUX HOPM HH(OPMAIIMOHHOTO IMpaBa u
uH(OPMAITMOHHON O€30MTaCHOCTH;

TOTOBHOCThH MPOTUBOCTOSITH MJICOJIOTHH IKCTPEMHU3Ma, HAIlMOHANIM3Ma, KCeHOpoOuH,
JTUCKPUMUHALIMY TI0 COIMANIBHBIM, PEJIUTUO3HBIM, PACOBBIM, HAIIMOHAJILHBIM MPU3HAKAM B
BUPTYaJIbHOM MIPOCTPAHCTBE;

2) NaTPUOTHYECKOT0 BOCIIUTAHMS:

LIEHHOCTHOE OTHOIIEHUE K HCTOPUYECKOMY HACIEOUI0, TOCTUXKEHUsM Poccuu B
HayKe, UCKYCCTBE, TEXHOJIOTUSIX, TOHUMaHUE 3HaYeHUsI MH(POPMATUKU KaK HAYKH B )KU3HU
COBPEMEHHOT0 O0IIeCTBA;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUA:

c(hOpMHUPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, STUYECKOTO TTOBEACHMUS;

CIIOCOOHOCTh ~ OLICHMBATh CHUTYallMI0O W TPUHUMATh OCO3HAHHBIE pEIICHUS,
OPHEHTUPYSCh HAa MOPaJbHO-HPABCTBEHHbIE HOPMBI M IIEHHOCTH, B TOM YHCII€ B CETHU
WNurepHerT;

4) 3¢TeTU4eCKOro BOCIIUTAHMSI:

ACTETUYECKOE OTHOILIEHHE K MHUPY, BKIIOYAs 3CTETUKY HAyYHOTO U TEXHHUYECKOTO
TBOPYECTBA;

CIIOCOOHOCTh ~ BOCHPUHUMATH pPa3U4YHbIE BUJIBI HCKYCCTBA, B TOM YHCIIC
OCHOBAHHOI'O Ha MCIOJIb30BaHUHU MH()OPMAIIMOHHBIX TEXHOJIOTHA;

S) pu3u4eCcKOro BOCIUTAHMS:

c(hOpMHPOBAHHOCTh 3J0POBOTO W 0E€30MacHOro 00pa3a JKU3HU, OTBETCTBEHHOTO
OTHOIIIEHUSI K CBOEMY 3JI0POBBIO, B TOM HHCIE 3a CU€T COONoJeHus TpeOOBaHUN
0e30MacHOM  JKCIUTyaTalldd  CPEACTB  HUH(POPMAIMOHHBIX W KOMMYHHUKAIMOHHBIX
TEXHOJIOTHH;

6) TPy10BOr0 BOCIIUTAHMS:



TOTOBHOCTb K AKTUBHOW JEATEIIBHOCTH TEXHOJOTMYECKOM M  COLMAIbHOM
HaIpaBJIEHHOCTH, CIIOCOOHOCTh WHMLMHUPOBATh, IUIAHUPOBATh M  CaAMOCTOSITENIBHO
BBITNOJIHATH TaKyIO JE€STEIbHOCTb;

uHTEpec K chepam npoPecCHOHATBHON AEITeTbHOCTH, CBA3aHHBIM C HH(OPMATHUKOH,
IpOrpaMMUPOBaHUEM W  WH(GOPMALMOHHBIMU  TEXHOJOTHSMH, OCHOBAHHBIMH Ha
JOCTHKEHUSX HaykKu UHQPOPMATUKM U HAyYHO-TEXHUYECKOIO Iporpecca, yMEHHE
coBeplIaTh OCO3HAHHBINM BBIOOp OyAylIiell mpodeccun M peaan30BBIBATb COOCTBEHHBIE
KU3HEHHBIEC IJIaHbl;

TOTOBHOCTh M CIOCOOHOCTh K OOpa30BaHUIO W CaMOOOpPA30BAaHUIO HAa MPOTSHKEHUU
BCEM KHU3HU;

7) 3K0J10TMYECKOr0 BOCIIMTAHHUSA:

OCO3HaHUE rI00aNbHOIO XapakTepa SKOJIOTMUECKUX MPoOJIeM U MyTel UX pellieHus,
B TOM 4YHCIE€ C Y4€TOM BO3MOXXHOCTEH HWHGOPMAIIMOHHO-KOMMYHUKAIIMOHHBIX
TEXHOJIOTHI;

8) HeHHOCTH HAYYHOI'0 ITO3HAHUSA:

Cc(OPMUPOBAHHOCTh MHPOBO33PEHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO
pa3BUTHSA HAyKH, JOCTIKEHUSIM HAyYHO-TEXHMUYECKOTO Iporpecca U OOILECTBEHHOU
NPaKTUKH, 3a CYET MOHMMAHUS POJM HHMOPMALMOHHBIX PECYPCOB, MHPOPMALMOHHBIX
IPOLIECCOB U HMH(POPMALMOHHBIX TEXHOJIOTHA B YCIOBHUAX LU(POBOMl TpaHchopmanuu
MHOTHUX c(hep )KU3HU COBPEMEHHOTO OOIIIECTBA;

OCO3HAHME LEHHOCTH HAy4YHOM JEATEIBHOCTH, TOTOBHOCTH  OCYLIECTBISATH
IIPOEKTHYIO M HCCIIE0BATENBCKYIO AEATENBHOCTh HHANBUIYAIBHO U B IPYyIIIIE.

B mpouecce QOCTHXKEHHS JIUYHOCTHBIX PE3YJbTaTOB OCBOCHHS IPOTPAMMBI [0
uHpopMaTUKe y OOYyYaloIUXCsS COBEPILICHCTBYETCA SMOIMOHANbHBIA  WHTEIJIEKT,
npeanoiararouii cOpMUPOBAHHOCTD:

CaMOpETYyJIMPOBaHUs,  BKJIKOYAIOLIEIO0  CAMOKOHTPOJb, YMEHHME  IPUHUMATh
OTBETCTBEHHOCTh 32 CBOE MOBEAECHHE, CIOCOOHOCTh aJaNTUPOBATHCS K 3MOLMOHAIBHBIM
U3MEHEHUSIM U TPOSIBIIATh THOKOCTh, OBITH OTKPBITHIM HOBOMY;

BHYTPEHHE MOTHBALIMHY, BKIIOYAIOIIEH CTPEMIIEHUE K JOCTHKEHHIO €U U YCIIEXY,
ONTHUMH3M, HHULIMATUBHOCTh, YMEHHUE I€UCTBOBATH, HCXO/SI U3 CBOMX BO3MOYKHOCTEM;

IMMATHM, BKJIIOYAIOIIEH CIIOCOOHOCTh TOHMMATh SMOLMOHAIBHOE COCTOSHUE
JIpPYTUX, YYUTBIBaTh €ro TMpU OCYIIECTBICHUM KOMMYHHUKALUHU, CIIOCOOHOCTh K
COUYYBCTBHIO U CONEPEKUBAHUIO;

COLIMAJIbHBIX HaBBIKOB, BKJIIOYAIOMIMX CIHOCOOHOCTh BBICTPAaMBaTh OTHOLICHMS C
JIPYTUMH JIOAbMH, 3a00TUTHCS, IPOSBISATH HHTEPEC U pa3peliaTh KOHPIUKTHI.

METANPEAMETHBIE PE3YJIbTATBI

B pesynbTare nzydyeHnus ”HPOpMATUKHU HA YPOBHE CpPEHEro 00IIero oopa3oBaHus y
obOyuaromierocs OyayT copMHpOBaHBI METaNpeAMETHBIE Pe3yJIbTaThl, OTPAKEHHBIC B
YHUBEPCAIBHBIX YUYEOHBIX JCHCTBUSAX, a MMEHHO — IIO03HABAaTEIbHBIC YHHBEpPCAJIbHBIC



yueOHble  JEHCTBUS, KOMMYHUKATHBHBIE YHUBEpPCAJIbHble Yy4eOHblE  JEHCTBUS,
pEryJIATUBHBIE YHUBEPCAIbHbBIE YUEOHbIE IEHCTBUS, COBMECTHAS AESATEIbHOCTb.

ITo3naBaTe/ibHbIe YHUBEPCAJIbHbIE YUeOHbIe 1eiiCTBUS

1) 6a30Bble JJOruvYecKmne JaeMcTBUSI:

CaMOCTOSITENTLHO (DOPMYJIMPOBATh U aKTYaJIH3UPOBATh MPOOIEMY, pacCMaTPUBATh €&
BCECTOPOHHE;

yCTaHABIMBATh CYIICCTBEHHBIM TPW3HAK WJIA OCHOBAaHWA [JII CpPaBHCHUSA,
kiaccudukanuy u 00001IeHUS;

OTIPEETIATH IeNIN ACITeTLHOCTH, 337aBaTh MapaMeTPhl U KPUTEPUN UX JOCTHKCHUS,

BBISBJISITH 3aKOHOMEPHOCTH M IPOTUBOPEUHS B PACCMATPUBACMBIX SIBJICHUSAX;

pa3pabaThiBaTh IUTAH PEIICHUS MPOOJIeMBbl ¢ YYETOM aHaIM3a WMMEIOITUXCS
MaTepHaATbHBIX M HEMAaTEPUATBLHBIX PECYPCOB;

BHOCHUTh KOPPEKTHBBI B JCATCIBHOCTH, OIICHWBATh COOTBETCTBHE PE3yJbTAaTOB
1EJISIM, OLICHUBATh PUCKU TIOCIIEICTBUMN ACSTEIbHOCTH;

KOOPJIMHUPOBATh U BBIMOJHATH pabOTy B YCIOBHUSX PEATbHOTO, BUPTYalIbHOTO U
KOMOHWHHUPOBAaHHOTO B3aWMO/ICHCTBUS,

pa3BUBaATh KPEATUBHOE MBINIJICHUE TIPH PEIICHUH )KU3HEHHBIX TTPOOIIEM.

2) 6a3oBbIe HCCIIeA0BATEIbCKHUE IeiiCTBHS:

BIAJCTh HABbIKAMH Y4YEOHO-HUCCIEAOBATEILCKOM U TMPOEKTHOW JeATEIbHOCTH,
HABBIKAMH pa3penieHus: mpoosieM, CoCOOHOCThIO U TOTOBHOCTBIO K CAMOCTOSITEIIbLHOMY
MOWICKY METOJIOB PEIICHUS NPAKTUYCCKUX 3a]ad, TMPUMCHCHHIO PAa3JIUYHBIX METOJIOB
TTO3HAHUS,

OCYUIIECTBIISATh PA3JIUYHbIC BUJBI IEATEILHOCTH MO MOJIYYSHUIO HOBOTO 3HAHMUS, €TO
WHTEPIpETaluy, NPeoOPa30BaAHUI0 U TPUMEHEHUIO B PA3JIUYHBIX yUYEOHBIX CUTYyaIUsX, B
TOM YHCJIC TIPH CO3/IaHUH YICOHBIX U COITUATBHBIX TIPOSKTOB;

dbopMHpOBaTh HAyYHBIH THUIT MBIIUICHUS, BIAACTh HAYYHOH TEPMHUHOJIOTHEH,
KJTFOUEBBIMHU TTOHATUSIMHU U METO/IAMH,

CTaBUTH U (HOPMYIHPOBATH COOCTBEHHBIEC 33/1aUul B 00pa30BATEIBHOMN ESITEILHOCTH
Y )KM3HEHHBIX CUTYaITUsX;

BBISIBIIATH NPUIMHHO-CIICACTBEHHBIC CBS3M M aKTyaJIM3UPOBATh 3a/1ady, BBIIBHUTAThH
TUTNIOTE3y €€ pelieHUs, HaXOAUTh apTyYMEHTHI JIJIs JT0Ka3aTeIbCTBA CBOUX YTBEPIKICHHM,
3a/1aBaTh MapaMeTPhbl U KPUTEPUU PEILICHUS,

aHAIM3UPOBATh TMOJYYEHHBIE B XOJI€ PEUICHUS 3aJaddl Pe3yibTaThl, KPUTHUYECKU
OIICHUBATH UX JIOCTOBEPHOCTD, TPOTHO3UPOBATH H3MEHEHUE B HOBBIX YCIIOBHSIX;

JaBaTh OIICHKY HOBBIM CHTYAIHsIM, OIICHUBATH MMPUOOPETEHHBIN OIIBIT;

OCYIICCTBJIATH IICICHAPABIICHHBIN TTOMCK TIEPEHOCA CPEACTB M CIIOCOOOB JICUCTBUS B
po(ecCHOHANBEHYIO CPENy;

YMETh TIEPEHOCUTHh 3HAHUS B TIO3HABATEIBHYIO U MPAKTHUYECKYI0 o001acTu
KU3HEICATCIIbHOCTH;

YMETh MHTETPUPOBATh 3HAHUS U3 Pa3HBIX MPEIMETHBIX 001acTeH;



BBIIBUTATh HOBBIC UJIEH, MpejiaraTb OpUrHHAIBHBIC MOAXO0bI U PEIICHUs, CTABUTh
poOJIEMBI U 33]1a4M, JOMYCKAIOIIUE AIbTEPHATUBHBIE PEILICHHUS.

3) pabora ¢ uHpopmManmeii:

BJIAQ/IeTh HABBIKAMHM TOJY4YeHUS HWH(MOpPMAlMd W3 HCTOYHUKOB PA3HBIX THIIOB,
CaMOCTOSITEJIBHO OCYILIECTBIATh IOUCK, AHAJIW3, CUCTEMATU3ALMI0 U HHTEPIPETALUIO
UH(pOpPMAaIMU Pa3IMnYHbIX BUJIOB U GOPM MPEACTABICHUS;

CO3/1aBaTh TEKCThl B Pa3iM4YHbIX (popMarax ¢ yuy€TOM Ha3HaueHUs MHGPOpMaLUU U
LIEJIEBOM ayJTUTOPUH, BBIOMpAsi ONTUMAJIbHYIO (POpMY IIPEICTABICHUS U BU3YyaIU3alUy;

OLICHWBATh JIOCTOBEPHOCTh, JICTUTUMHOCTH HH(POpMAIMH, €€ COOTBETCTBHUE
IIPABOBBIM M MOPAJIbHO-3TUYECKUM HOpPMaM;

UCIOJIb30BaTh CPEACTBA MH(POPMAIIMOHHBIX U KOMMYHUKALMOHHBIX TEXHOJIOTUH B
pELIEHNN KOTHUTUBHBIX, KOMMYHUKAaTUBHBIX U OpPraHU3allMOHHBIX 33]a4 C COOJII0IEHUEM
TpeOOBaHUII JPrOHOMUKH, TEXHHKH O€30MacHOCTH, TUTHEHBI, pecypcocOepekeHus,
IPaBOBBIX U ITUYECKUX HOPM, HOPM MH(POPMALIMOHHON 0€30MacCHOCTH;

BJIa/ICTh HABBIKAMHU pACMO3HABaHUS M 3alUThl MHpOpMarmu, WHGOPMAIHOHHON
0€30I1aCHOCTH JIUYHOCTH.

KOMMyHI/IKaTHBHbIe YHuBEpPCaAJIbHbIC y‘leﬁﬂble )IeﬁCTBHH

1) o01enmue:

OCYILECTBIJISITh KOMMYHHUKAIIMHU BO BCeX chepax KU3HU;

pacrio3HaBaTh HEBEpOAIbHBIE CPEJICTBA OOIICHUSI, IOHUMATh 3HAYCHUE COIUATbHBIX
3HAKOB, PACIO3HABATh MPEANOCHIIKH KOHMIUKTHBIX CUTYAIMi U CMATYaTh KOH(IUKTHI;

BIAJETh PA3JIMYHBIMHU CIIOCOOAMH OOIICHHS M B3aUMOJCHCTBUS, apTyMEHTUPOBAHHO
BECTH JIMAJIOT, YMETh CMATYaTh KOHQIUKTHBIC CUTYAIINH;

Pa3BEPHYTO U JIOTUYHO M3JIaraTh CBOIO TOUKY 3PEHUS C UCIOJIb30BAHUEM SI3BIKOBBIX
CPEACTB.

2) coBMeCTHas 1eITeJIbHOCTD:

MOHUMATh ¥ UCTIOJIB30BaTh MPEUMYIIIECTBA KOMAHIHOW U UHIUBUTyIbHOU PabOTHI;

BBIOMpATh TEMATUKY U METOJbl COBMECTHBIX JICUCTBUI ¢ YYETOM OOIIMX UHTEPECOB U
BO3MOXKHOCTEM Ka)KJI0TO WieHa KOJUICKTUBA;

MPUHUMATh LEIU COBMECTHOW NIEITEIbHOCTH, OPraHU30BbIBATh U KOOPJIUHUPOBATH
JNEUCTBUS MO UX JOCTHKEHUIO: COCTABIISITh IUIaH ACHCTBUM, pacCpeAessiTh PO ¢ YYETOM
MHEHHUI Y4aCTHUKOB, 00CYKJIaTh pe3yJbTaThl COBMECTHOM pabOTHI;

OIICHMBATh KA4ECTBO CBOEr0 BKJIaJa M KaXKJIOro ydyacTHHMKA KOMaHAbl B OOLIUN
pe3yabTar Mo pa3padOTaHHBIM KPUTEPUSIM;

npejiaraTb  HOBbIE  IPOEKTHI, OLEHUBaTh MAEU C TO3UIMK  HOBU3HBI,
OPUTHMHAIIBHOCTH, MPAKTUYECKON 3HAYUMOCTH;

OCYIIECTBIJISITh TTO3UTUBHOE CTPATETUUECKOE IMOBEJACHUE B PA3IUYHBIX CHUTYyaIUsX,
MPOSIBIISATh TBOPUECTBO U BOOOpakeHUE, ObITh MHUIIUATHUBHBIM.

PerynsiTuBHBIC YHHBeEpCaJbHbIe Y4eOHbIe AeHCTBUS



1) camoopranusamnus:

CaMOCTOATEJIbHO  OCYLIECTBJISITh  ITO3HABATENBHYIO  J€ATEIbHOCTb,  BBISBISAThH
npoOeMbl, CTaBUTh M (GOPMYIUPOBATh COOCTBEHHBIE 3aladyd B 00pa30BaTEIBHOU
NEATEIbHOCTH U KU3HEHHBIX CUTYaLHsX;

CaMOCTOSITEJIbHO COCTAaBJIATh IUIAH pPEIICHHs MNpoOJeMbl C YYETOM HMMEIOIINUXCS
pecypcoB, COOCTBEHHBIX BO3MOXKHOCTEN U MIPENIIOUTEHUM;

JaBaTh OLIEHKY HOBBIM CUTYallUsM;

pacIMpATh pAMKH Y4EOHOIO MPEAMETA HAa OCHOBE JIMYHBIX MPEANOYTEHUN;

JieN1aTh OCO3HAHHBIA BBIOOP, apryMEHTHPOBATh €ro, OpaTh OTBETCTBEHHOCTh 3a
peuieHue;

OLIEHUBATh IPUOOPETEHHBIN OTIBIT;

coco0CTBOBaTh (POPMHUPOBAHUIO M TPOSBICHUIO IIMPOKOW JPYAHULIMUA B Pa3HBIX
00J1aCTSAX 3HAHUM, TOCTOSIHHO MOBBIILIATH CBOM 00pa30BaTEIbHBIN U KYJIbTYPHBIA YPOBEHb.

2) CAMOKOHTPOJIb:

JaBaTb OLEHKY HOBBIM CHUTYyallUsIM, BHOCUTb KOPPEKTHUBbI B JEATEIBHOCTD,
OILICHUBATh COOTBETCTBUE PE3YJIbTATOB LEISIM;

BJIAJETh HAaBBIKAMHU I103HABATEIBHOW PEQIEKCUU KaK OCO3HAHHUS COBEpPIIAEMBIX
JNEUCTBUN M MBICIUTENBHBIX IPOLECCOB, UX PE3YyJIbTaTOB M OCHOBAHWH, HCIIOIb30BaTh
npuémbl peIeKCUU 115 OLIEHKH CUTYallud, BEIOOpa BEPHOIO PELLICHUS;

OLICHMBATh PUCKU U CBOEBPEMEHHO NPUHUMATH PEUICHUS 110 UX CHUXKEHUIO;

NPUHUMATh MOTUBBI U @PTYMEHTHI IPYTUX IPH aHATIM3€E PE3YIbTaTOB IEATEIbHOCTH.

3) npuHATHA ce0s1 M APYrUx:

IPUHUMATH ce0sl, TOHUMAs CBOM HEIOCTaTKH U JOCTOMHCTBA,

IPUHUMATh MOTUBBI U apPIYMEHTHI IPYTUX IIPU AHAJIN3€E PE3YyJIbTaTOB ACSITEIBHOCTH;

MPU3HABATh CBOE MPABO M MPABO APYIHX HA OIIHOKY;

pa3BUBaTh CIOCOOHOCTh MOHUMATh MUP € TO3ULIUU JPYTOro YeJOBEKA.

IMPEAMETHBIE PE3YJIBTATDBI

B mporecce u3yuenuss kypca uHboOpMaTHKU yriayOiaéHHOro ypoBHs ¢ 10 knacce
oOy4JarormmMucs OyIyT TOCTUTHYTHI CIICTYIOIINE MPEIMETHBIE Pe3yIbTaThl:

BIIAJICHUE MPEICTABICHUSIMH O POJIM MH(OPMAITUU M CBSI3aHHBIX C HEH MPOIECCOB B
npUpoae, TEXHUKE W OOIIECTBE, TOHATHIMH «HUH(pOpMAIUs», «WH(DOPMAITMOHHBINA
NPOIECC»,  «CHCTEMa»,  «KOMIIOHEHTBI ~ CHCTEMBI»,  «CHUCTEeMHBIH 3 derTy,
«MH(POPMAIMOHHAS CUCTEMay, «CUCTEMa YIIPABJICHUSY,;

BIIAJICHUE METOJaMHU ToWCcKa MHpopManuu B ceTd MHTEepHET, yMEeHUE KPUTHUYECKU
OIICHUBATH WH(OPMAITHIO, TIOJIYICHHYIO U3 ceTH VHTepHeT;

YMEHHUE XapaKTepU30BaTh OOJIBIINE JAaHHBIC, MPUBOIUTH MPUMEPHl HCTOYHHKOB HMX
MOJIYYCHUSI W HaIPaBJICHUS WCIOJIb30BaHUS, YMEHHUE KIacCU(PUIIMPOBATh OCHOBHBIC
3a/lauyd aHajgu3a JaHHBIX (MIPOTHO3WPOBAHUE, KiIacCU(pUKAIUs, KIacTepH3alvs, aHalu3
OTKJIOHEHMI), TIOHMMAaTh IOCJEA0BATEILHOCTh PEIICHUS 3a/Jad aHaiu3a JaHHBIX: cOOp



NEPBUYHBIX JTaHHBIX, OYMCTKA W OIEHKAa KadecTBa JAHHBIX, BHIOOp W/WIM MOCTPOEHUE
MOJIEJIH, TPe0O0pa30BaHNe JaHHbIX, BU3YalIU3alUs JaHHbIX, MHTEPIPETALUs Pe3yIbTaTOB;

NOHMMAaHHE OCHOBHBIX ITPUHIIMIIOB YCTPOMCTBA U (DYHKLIMOHUPOBAHUS COBPEMEHHBIX
CTAllMOHAPHBIX M MOOWJIBHBIX KOMIBIOTEPOB, TEHACHLIUN pPa3BUTUS KOMIBIOTEPHBIX
TEXHOJIOTHI;

BJIa/ICHUE HaBbIKAMHU padOThl C ONEPALMOHHBIMU CHUCTEMaMH, OCHOBHBIMHU BHJaMU
OpPOrpaMMHOr0  OOecrneueHus JJid pelleHuss ydyeOHbIX 3a7ad 10  BBIOpAaHHOM
CHelaIn3alny;

HaJIM4ME MPEACTABICHUI O KOMIBIOTEPHBIX CETSIX U MX POJIH B COBPEMEHHOM MHPE,
0 0a30BBIX MPUHLMUIIAX OpPraHU3alMd U (PYHKIMOHUPOBAHUS KOMIIBIOTEPHBIX CETEH, 00
oOLIMX NPHUHLIKIIAX pa3pabOTKU U (PYHKIIMOHUPOBAHUS HHTEPHET-IIPUIIOKEHUH;

NOHMMaHHE YIpo3 MH(POPMAIMOHHON 0€30IacHOCTH, HCIOJb30BaHHWE METOJOB HU
CPEICTB IPOTHUBOJAEMCTBHS 3TUM  Yrpo3am, coOlIofeHHe Mep 0e30MacHoCTH,
IPEeIOTBpAIIAIONIMX HE3AaKOHHOE PACHpPOCTPAHEHHUE MEPCOHABHBIX JAHHBIX, COOI0OEHUE
TpeOOBAHMI TEXHUKU O€30MaCHOCTH W TMTHUEHBI IPU pabOTe ¢ KOMIbIOTEPAMU U IPYTUMHU
KOMIIOHEHTaMU IU(PPOBOTO OKPYXKEHHs, OHUMAHHE IPABOBBIX OCHOB HCIOJIb30BaHUS
KOMIIBIOTEPHBIX NPOTpaMM, 0a3 JaHHBIX U paboThl B ceTu VHTEpHET;

MOHMMAaHNE OCHOBHBIX MPUHITUIIOB JUCKPETU3ALNN PA3IMYHbBIX BHIOB HH(OpMAIINH,
YMEHHE ONpeNesITh MHPOPMAIMOHHBIA O00BEM TEKCTOBBIX, TPaQUUECKUX M 3BYKOBBIX
JaHHBIX TMpPU 33JaHHBIX MapaMeTpax AUCKPETU3ALUH, YMEHHE ONPEIENSITh CPEIAHIOK
CKOpPOCTh Mepeiaun JaHHbIX, OLICHUBAaTh U3MEHEHHE BPEMEHHU NEepeJauu NP U3MEHEHUU
UH(POPMAIIMOHHOTO 00BEMA TAHHBIX M XapaKTEPUCTUK KaHaja CBSI3U;

YMEHUE HCIONb30BaTh MPU PEUICHUH 33]1ad CBOMCTBA MO3UI[MOHHOM 3aIllCH YHUCET,
QIrOpUTMA MOCTPOCHMSI 3aMMCH YKCJIA B TTO3UIMOHHOW CHCTEME CUMCIIEHUS C 3aJJaHHbIM
OCHOBaHMEM M IIOCTPOEHHUS 4YMCIIA II0 CTPOKE, COAEp)KAILEH 3alKuCh 3TOrO0 Yuciaa B
NO3UIIMOHHOM CHCTEME CYUCIEHHS C 33JaHHbBIM OCHOBAaHHMEM, YMEHHE BBIMOJIHSITD
apu(pMeTHYEeCKrEe ONEePaLU B MO3UIIMOHHBIX CUCTEMAX CUUCIICHHUS;

YMEHUE BBINOJHATH MPEe0Opa30BaHMS JIOTHUECKUX BBIPAKEHUH, MCIOJIb3YSl 3aKOHBI
anreOpbl JIOTMKW, YMEHHUE CTPOUTH JIOTMYECKOE BBIPAKEHHE B JU3bIOHKTUBHOW U
KOHBIOHKTUBHON HOPMaJIbHBIX (hOpMax Mo 3aJaHHOW TabJIuIEe UCTUHHOCTH, UCCIIEI0BATh
00JacThb MCTUHHOCTH BBICKA3bIBAHMS, COJEPIKAIIEr0 MEPEMEHHbIE, PelllaTh HECIIOKHbIE
JIOTUYECKHE YPaBHEHUS U CUCTEMBI YpaBHEHUIA;

NOHUMaHuE 0a30BbIX AJITOPUTMOB OOPAOOTKU YMCIOBOM M TEKCTOBOM MH(OpManuu
(3amuch 4ucesl B MO3ULMOHHON CHCTEME CUMCIIEHHMSI, HaXOKIEHUE BCEX MPOCTHIX YHUCEI B
3aJlaHHOM Juana3oHe, o0paboTka MHOTOpa3pSAIHBIX LIENBIX YKCEN, aHAIU3 CHUMBOJBHBIX
CTPOK U JPYTHX), aJTOPUTMOB IMOHCKAa U COPTHUPOBKU, YMEHHE ONPEICNSITH CIOKHOCTD
U3y4aeMbIX B Kypce 0a30BbIX alrOPUTMOB (CYMMHUPOBAaHUE DIIEMEHTOB MAacCCHUBA,
COpPTHUPOBKA MacCHBa, NEPEOOPHBIC aTOPUTMBI, TBOMYHBIN MMOMCK) ¥ TIPUBOAUTH IPUMEPHI
HECKOJIBKMX aJITOPUTMOB Pa3HOM CIIOKHOCTH JUIsl PEIICHUsI OJTHOM 3a/1a4u;

BJIQJICHUE YHHBEPCAJIBHBIM S3BIKOM MPOrpaMMUPOBaHHs Bbicokoro yposHs (Python,
Java, C++, C#), npeacraBieHusiMU O 0a30BBIX THUIAX JIAHHBIX U CTPYKTypax AAHHBIX,



YMEHHE HUCIOJb30BaTh OCHOBHBIC YIPABIAIOIINE KOHCTPYKIIMH, YMEHHUE OCYILECTBIISThH
aHaIIM3 TPEIOKEHHON TPOTpaMMBL: OINpPENesaTh Pe3yabTaThl paboThl MPOTPAMMEBI MPH
3aJJaHHBIX HMCXOJHBIX JAaHHBIX, OMPEAEIATh, NMPU KAKUX HMCXOTHBIX JaHHBIX BO3MOXKHO
MOJy4YeHUE YKa3aHHBIX PE3yJbTAaTOB, BBIABIATH JaHHBIC, KOTOpPbIE MOTYT MIPUBECTU K
omuOKke B paboTe mporpamMmbl, (HOPMYIUPOBATH NPEIOKEHUS TO YIYUIICHHUIO
IPOrPaMMHOTO KOJ1a;

yYMCHHE CO3/1aBaTh CTPYKTYpUPOBAaHHbIE  TEKCTOBBIE  JOKYMEHTHI W
JIEMOHCTpAIIMOHHBIC MaTEpHalibl C HCIIOJIB30BAHUEM BO3MOXHOCTEH COBPEMEHHBIX
IPOrPaMMHBIX CPEJICTB M 0OJIAYHBIX CEPBHUCOB;

YMEHHE HCIOJIb30BaTh JJIEKTPOHHBIC TAONWIBI AJI1 aHalu3a, MPEACTaBICHUS U
00pabOTKM MaHHBIX (BKJIIOYAs BBIYHUCICHUE CYMMBI, CPEIHETO apu(pMETHUECKOTO,
HauOONBIIET0 W HAMMCEHBIIETO 3HAYCHUM, pEIIeHHWE YpaBHEHUM, BHIOOP ONTHMAIBHOTO
peleHus1, mog00p TUHUK TPEHIa, PELICHUE 3a/1a4 MPOTHO3UPOBAHNSA).

B mporecce m3yuenus xkypca mHQOpMATHKU YriayOnéHHoro ypoBHS 6 11 knacce
o0ydaromuMucs OyAyT TOCTUTHYTHI CIEIYIOIINE TPEeIMETHBIC Pe3yIbTaThl:

YMEHHME  CTPOMTh  HEPAaBHOMEpPHBIE  KOJbI, JIONYCKAlOIIME  OJHO3HAYHOE
JEKOIUPOBaHUE COOOIIEHUH (TpedUKCHBbIE KOJBI), MCIOJIb30BAaTh MPOCTEHIINE KOIbI,
KOTOpBIE TO3BOJIAIOT OOHApPY)KMBAaTh M HCIPABIATh OMIMOKA TpH Tepenade TaHHBIX,
CTPOUTH KO, 00eCTeUnBAIONIN HANMEHBIIIYI0 BO3MOXKHYIO CPEIHION0 JITHHY COOOIICHHUS
IIPU U3BECTHOM YaCTOTE CHMBOJIOB, MOSCHSTH MPUHIUIBI pa0OThl MPOCTHIX AJITOPUTMOB
CKaTHUs JTaHHbBIX;

yMEHUE pelllaTh aJrOPUTMUYECKUE 3a/1aui, CBA3AHHBIE C aHATM30M rpadoB (3a1a4u
MOCTPOCHHUS ONTHUMAJIBHOTO MYTH MEXIY BepIIMHaMU Tpada, omnpeaencHus: KOINIecTBa
pPa3IMYHBIX IMyTEH MeXAy BEpIIMHAMH OPHUEHTHPOBAHHOTO AaIMKIMYECKOro rpada),
yYMEHHUE MCTOJIb30BaTh JIEPEBbsI MPU aHAIM3E U MOCTPOCHUM KOJOB M JIJISl TIPE/ICTABIICHUS
apu(PMETUIECKUX BBIPAKEHUN, TPU PEUICHWU 3a/lad TOWCKAa W COPTUPOBKU, yMEHUE
CTPOUTH JEPEeBO WIPHI MO 3aJaHHOMY aJrOpUTMy, pa3padarbiBaTh U OOOCHOBBIBATH
BBIUTPHINTHYIO CTPATETHIO UTPHI;

yMEHHE pa3palaThiBaTh W Peajn30BBIBATH B BUIE MPOrpaMM Oa30BbIC aNTOPUTMBI,
yMEHHUE MCIOJIb30BaTh B MPOTPpaMMax JaHHBIC PA3JIMYHBIX TUIIOB C YUYETOM OTpaHUYCHUN
Ha JMana3oH WX BO3MOXKHBIX 3HAUYCHUM, MPUMEHSATHb MPU PEIICHUH 3a7a4 CTPYKTYpPbI
JaHHBIX (CIUCKHU, CIOBAapH, CTEKU, OUEPEIH, IEPEBBs), UCIIOIb30BaTh 0Aa30BBIE ONEpALIUU
CO CTPYKTYpaMmH JaHHBIX, IPUMEHATH CTaHAAPTHBIE U COOCTBEHHBIE MOAIPOTPAMMBI IS
00pabOTKM YHCIIOBBIX JAHHBIX W CHUMBOJBHBIX CTPOK, MCIOJB30BaTh MPU pa3pabOTKe
nporpaMMm  OMOJIMOTEKHM  TONMpPOrpamMM, 3HATh  (PYHKIIMOHAJIBHBIE  BO3MOXKHOCTU
WHCTPYMEHTAILHBIX CPEJICTB Cpeabl pa3pabOTKH, YMEHHE MCIOJIb30BaTh CpECTBA
OTJIAIKU TIPOTPaMM B CpeZie MPOTPaMMHPOBAHUS, YMEHHE TOKyMEHTUPOBATh MMPOTPAMMBEI;

YMEHHE CO3/aBaTh BEO-CTPAHUIIBI;

BJIQJICHUE OCHOBHBIMH CBEICHMSIMH O 0a3aX MaHHBIX, UX CTPYKType, CpeIcTBax
co3maHusi U paboOThl ¢ HUMHU, YMEHHE HCIOJb30BaTh TaOJWYHbIE (PEJSIIIMOHHBIE) 0a3bl



JAHHBIX (COCTABJIATH 3aMPOCHl B 0a3ax JAaHHBIX, BHITOIHITH COPTUPOBKY U TMOWCK 3aMUACEH
B 0a3e JaHHBIX, HAIIOJIHATH pPa3padOTaHHYIO 0a3y JaHHBIX) U CIPABOYHBIE CUCTEMBI;

YMEHUE HCIOJb30BaTh KOMIBIOTEPHO-MATEeMaTHUYECKUE MOJENN [JIs  aHalu3a
00BEKTOB W TMPOIECCOB: (POPMYyIHUPOBATH II€JIb MOJCIUPOBAHMS, BBITIOJHATH AHAIH3
pPE3yNIbTATOB, TMOJYYCHHBIX B XOJI€¢ MOJCITUPOBAHMS, OIEHHWBATh COOTBETCTBHUE MOJCIU
MOJCIIUPYEMOMY OOBEKTY WM MPOLECCYy, MPEJCTaBIATh PE3yJbTaThl MOJACIMPOBAHUS B
HarJISITHOM BUJIE;

YyMEHUE  OpraHu30BbIBATH  JIMYHOE  HMHGOPMAIMOHHOE  MPOCTPAHCTBO  C
WCIIOJIb30BAHUEM  PA3JUYHBIX  CPEIACTB  IU(POBBIX  TEXHOJOTHH, TMOHUMAaHHUE
BO3MOXKHOCTEH  IHM(POBBIX  CEPBUCOB  TOCYJAPCTBEHHBIX  yCIyT,  IU(POBBIX
00pa3oBaTeNbHBIX CEPBUCOB;

NOHMMAHUE OCHOBHBIX TMPHUHIUIIOB pabOThl, BO3MOXHOCTEM U OTrpaHUYCHUS
MPUMEHEHUST TEXHOJOTUH MCKYCCTBEHHOTO MHTEJUICKTA B PA3JIMYHBIX 00JIACTSAX, HATUYNE
MPEACTABICHUA O Kpyre pemraeMblx 3agad MaIlMHHOTO 00y4YeHHus (pacro3HaBaHUS,
KJIaccupUKallMid W TPOTHO3WPOBAHMSI) HAJW4YUE NPEACTaBICHUM 00 HCIOIB30BaHUU
UH(OPMAITMOHHBIX TEXHOJIOTHI B Pa3IMUHBIX MPOGECCHOHAIBHBIX Cepax.



TEMATHYECKOE IINTAHUPOBAHUE
10 KJIACC

KounyecTBO 4acoB DJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB U TeM (undposbie)
Ne i/ Konrposbusie  IIpakrunyeckue
NPOrpaMMblI Bcero o0pa3oBaTe/bHbIE
padoThI padoTshI pecypesI
Paznea 1. lndpoBasi rpaMOTHOCTH
11 KomnbroTep - yHuBepcanbHOE YCTPOHCTBO 5
00pabOTKHU TaHHBIX
1.2 [Tporpammuoe obecnieueHme
1.3 KommbrorepHsie cetn
1.4 WNudopmannonnas 6€30macHOCTb 2
Hroro no paszneny 24
Pa3nen 2. Teopernueckue 0CHOBbI HHPOPMATHKH
91 IIpencraBnenue nHGpoOpMaLUu B 19 5
KOMIIbIOTEpE
2.2 OcHOBBI anreOpsl JOTUKU 15 1
2.3 KomnbrotepHas apudmernka 8 1 1
Hroro no pazgeny 42
Pa3nes 3. Anropur™Mbl M1 IpOrpaMMHpOBaHue
3.1 BBenenue B mporpamMmMupoBaHue 16 1.5
3.2 BcniomoraTenbHbIE anropuTMBl 4
3.3 YucieHHbIeE METOIBI 3
3.4 AnTOpUTMBI 00PabOTKH CUMBOJIBHBIX 7 1
JAHHBIX
3.5 AAropuT™Mbl 00pabOTKH MacCHBOB 14 6.5




Uroro no pazgeny

50

Pa3nen 4. Un¢opmanmoHHbIe TEXHOJIOTUH

4.1

O6paboTKa TEKCTOBBIX JOKYMEHTOB 6 2.5
3.4 Komnbrotepnas rpaduka 8 3.5
35 3D-monenupoBanue 6 3
Hroro mo pazueny 20
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 136 0 31
11 KUIIACC
KoumnuectBo yacos DJIEeKTPOHHbIE
HaumeHoBaHue pa3iejioB H TeM uu@poBbIe
Ne n/mn P Kontponbnbsie  IIpakTnyeckue (mup )
NPOrpaMMmblI Bcero o0pa3oBaTejbHbIE
padoThI padoThI
pecypchl
Paspnen 1. Teopernueckue 0CHOBbI HHPOPMATHKHU
11 WNndopmanus u unpopmaiionHsie 10 95
TIPOIIECCHI
1.2 MopenupoBanue 11 2
Hroro no pazaeny 21
Pa3nes 2. AnropuT™Mbl M1 IpOrpaMMHpOBaHue
2.1 DJIEMEHTHI TEOPUHU aJITOPUTMOB 6 1
2.2 ANTOPUTMBI U CTPYKTYPBI JAHHBIX 35 10
2.3 OcHOBBI 00BEKTHO-OPUEHTHPOBAHHOTO 16 4.5




IIPOrpaMMHUPOBaHUS

Hroro no pazueny 57
Pa3nen 3. UndgopMannoHHbIe TEXHOJIOTHI
3.1 ‘ AHanu3 Ja”HHBIX 8 3
3.9 KommnbrorepHo-maremaTudeckoe 3 5
MOJIeJTUPOBAHUE
3.3 ba3zbr nanabIx 10 4
3.4 Be0-caiitbl 14 4
Hroro mo pazueny 40
PesepBHOE Bpems 18
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 136 0 36.5




IHOYPOYHOE IIVTAHUPOBAHUE

10 KJIACC
KounyecTBO 4acoB DJIeKTPOHHbIE
Ne n/m Tema ypoka Kourpoabsnbie IIpakTuyeckue Aara unpposbie
Bcero u3y4eHust  o0pasoBaTe/IbHbIC
padoThI padoThI pecypesI
TpeboBanus TeXHUKH OE€30IIACHOCTH U
1 THTHUEHBI IPH paboTe ¢ KOMITBIOTEPAMU H 1 1
JIPYTMMU KOMIIOHEHTaMU IU(POBOTO
OKpPY>KEHHUS
5 [TpuHIUIBI paOOTHI KOMITBIOTEPOB U 1 1
KOMIIBIOTEPHBIX CUCTEM
3 OOMeH 1TaHHBIMU C TOMOILBIO HIMH. 1 1
KoHTposieps! BHEIIHUX YCTPOHCTB
4 ABTOMaTHUYECKOE BBIITOJIHEHNE IPOIPaMMBI 1 1
MIPOLIECCOPOM
OneparuBHas, IOCTOSIHHAS U
5 JOJITOBpEMEHHAs aMsATb. KoHTpoIepbl 1 5
BHEIIHUX yCTPOHUCTB. IIpsmMoit noctyn k
aMsTH
6 CoBpeMEHHbIE KOMIIBIOTEPHBIE TEXHOJIOTUU 1 2
[IporpamMMHoOe obecrieueHue KOMIbIOTEPOB,
7 KOMITBIOTEPHBIX CUCTEM U MOOMJIBHBIX 1 2
YCTPOMCTB
3 CucreMHO€ TpOrpaMMHOE OOecrieueHue. 1 5
OnepanoHHbIE CUCTEMBI
9 Yrunutel. [IpaiiBepsl yCTPOUCTB. 1 3
[TapannenbHOE IporpaMMHpOBaHUE
310 MHcTamaums 1 [eMHCTaUISII 1 3




MPOrPaMMHOTO OOeCTICUeHUs

®daiinoBbie cucTemsl. [IpuHIUIBI
pa3MenieHusl © UMEHOBaHUS (ailioB B

1 nosiroBpeMeHHou nmamst. [la6nonsr ams
onucaHus rpymi ¢aiion
3akoHOonaTensCcTBO Poccuiickon

12 ®denepanuu B 001aCTH MPOTPAMMHOT0
o0ecrnieueHns U JaHHBIX
[TpuHIUIIBI TOCTPOEHUS U alllapaTHbIE

13 KOMIIOHEHTbI KOMIIBIOTEPHBIX CETEH.
CeteBble IPOTOKOJIBI

14 Cetp UnTEpHET

15 Pasnenenune IP-cetu Ha moaceru ¢
ITIOMOILIBIO MACOK ITOACETEN

16 CereBoe aIMUHUCTPUPOBAHHE
Buns! nestensHoctr B cetn IHTEpHET.

17 Cepsucsl UnTeprera. ['ocynapcTBeHHbIE
AJIEKTPOHHBIE CEPBUCHI M YCIYTH

18 WNudopmannonHas 6e30nacHOCTb

19 BpenonocHble nporpamMmmHoe obecrieueHue
U METOJ1bI OOpPBHOBI ¢ HUM

20 [IpakTuueckas pabota 1o Teme
"AHTHBUPYCHBIE NPOrPaMMBbI"
Opranu3anys JHYHOTO apX1Ba

21 uHpopmanuu. PesepBHoe KonmupoBaHUe.
[TaposibHas 3amuTa apxuBa

22 [u¢poBanne JaHHBIX

93 AnroputMm mudpoBanus RSA.

Creranorpadust




24

[IpakTruyeckas pabora 1o Teme
"[lludpoBanue 1aHHBIX"

25

26

27

28

29

Wudopmarus, TaHHBIC 1 3HAHHS.
WudopmanroHHbIe MPOIECCH B TPUPO/IE,
TEXHUKE U 00ILECTBE

HemnpepbIBHBIC U TUCKPETHBIE BEINYUHBI U
curHasiel. Heo6X0o1mMocCTh TUCKpeTH3auuu
nHbOpMAaINH, IPeTHA3HAYEHHON /IS
XpaHeHHus, Tepeiayn 1 00paboTKH B
IU(PPOBBIX CUCTEMAX

JIBoM4HOE KOAMpOBaHue. PaBHOMEPHBIC U
HEpaBHOMEPHBIE KOJbI. JlekoaupoBaHue
COOOIIEHNH, 3aIIMCAHHBIX C IIOMOIILIO
HEPaBHOMEPHBIX KOJOB

Ycnosue @ano. IloctpoeHne 0AHO3HAYHO
JEKOJUPYEMBIX KOJIOB C IOMOIIBIO JI€PEBA.
I'pad An. A. MapkoBa

EnuHums n3mepeHus KoJauyecTna
uHpopmanuu. AnpaBUTHBIA MOIXOA K
OLIEHKE KOJMYECTBa HH(pOpMAIUU

30

31

32

CHcTeMBI CUNCIIEHUS

[lepeBon uncen U3 OQHOM CUCTEMBI
CUHCIICHHSI B IPYTYIO

JIBonuHasi, BOCbMEpUYHAs U

MeCTHAAUATCpUIHAA CUCTCMbBI CUUCIICHUA,
CBsA3b MCXKIY HUMHU

33

JIBonuHasi, BOCbMEpUYHAS U
[IECTHA/IIIATEpPUYHAS CUCTEMBbI CHUCIICHHUS,
CBSI3b MEXIY HUMU

34

,HBOI/I‘IHaSI, BOCBMEpHYHAA U




meCTHAAUAaTCpUiIHAasA CUCTCMbI CUUCIICHU A,
CBs3b MCXKIY HUMU

Apudmerndeckre onepanuu B

35 MTO3ULMOHHBIX CUCTEMAX CUUCICHUS >
36 TponuHasi ypaBHOBEIICHHAs! CUCTEMA 9
CUMCIICHUS
37 JIBOUYHO-AECATUYHAS CUCTEMA CUUCIIEHUS 10
38 KonupoBanue TekcTOB 10
39 PactpoBoe koaupoBaHue U300pakeHUI 10
[IpakTnueckas padbora 1o Teme
40 "luckpeTnzanus rpapuaecKon 10
uHpopmanun"
[BeToBbIE MOAENN. BekTopHOE
a1 KoaupoBanue. @opmartsl (Haitinos. 1
Tpéxmepnas rpaduka. @paxranbHas
rpaduka
Konuposanue 3Byka. Ouenka
MH(POPMALIMOHHOTO 00BbEMA 3BYKOBBIX
42 JAHHBIX IIPY 33JaHHBIX YaCTOTE 11
JUCKPETU3AINH U Pa3psIIHOCTH
KOJMPOBaHUs
43 [IpakTuyeckas pabora o Teme 1
"JluckpeTusanus 3ByKoBoi HHPpopmanuu"
44 OcHOBBI aNreOphl JOTUKU 11
45 Jlornyeckue onepanuu. TabauIs! 1
HUCTUHHOCTHU
Jlornueckue Belpaxenus. Jloruueckue
46 TOXJIeCTBA. /[0Ka3aTenbCTBO JTOrMUECKUX 12

TOXACCTB C IIOMOIIIBIO Ta6J'II/II_[ HUCTUHHOCTHU




47

[IpakTruyeckas pabora 1o Teme
«ITocTpoeHue U aHaIHU3 TAOIHIL
HCTUHHOCTH B TaOJIMYHOM IIPOLIECCOPE»

12

48

49

50

Jlormueckue Orcpanuru U orcpanu Haj
MHOKECTBaMH

Jlornueckue oneparyu 1 ornepanuy Haj
MHOKECTBAMHU

3aKoHbI aNreOphl JOTUKU. DKBHUBAJIICHTHBIC
peoOpa30BaHUs JOTUYECKUX BbIPAKCHHIMA

12

13

13

51

52

53

54

55

Jlornueckue ypaBHEHHsI U CUCTEMBI
YpaBHEHUU

Jlornueckue GyHKIMH. 3aBUCUMOCTh
KOJINYECTBA BO3MOXKHBIX JIOTHYECKUX
(GyHKIUH OT KOJMYECTBA apryMEHTOB.
[TonHbIe cucTEMBI TOTMUECKUX (YHKIUI

Kanonnueckue opMbl JOrHYECKHX
BbIpakeHUI. COBEpIICHHbIE
JU3BIOHKTUBHBIE U KOHBIOHKTUBHBIE
HOpMaJbHbIE (POPMBI, AJITOPUTMBI UX
MTOCTPOEHHUSI 110 TaOIHIIE UCTUHHOCTHU

Jlornueckue >J1€MEHTHI B COCTaBE
KOMIIbIOTEpA

Tpurrep. Cymmarop. MHOropaspsiaasii
CyMMaTop

13

13

14

14

14

56

S7

[TocTpoeHune cxem Ha JJIOTHYECKUX
3JIeMEHTaX. 3alKch JJOTHIECKOTO
BBIPAKEHUS 110 JIOTHYECKOU CXeMe

MukpocxeMsbl U TEXHOJIOTUS UX
IIPOU3BOJICTBA

14

15

58

Hpe[[CTaBJIeHI/Ie OCJIBIX YHMCEII B ITIaMATH

15




KoMIIbtoTepa. OrpaHnYeHHOCTh AUAana3oHa
Yycell P OTPaHUYEHUU KOJINYeCTBa
paspsaoB. [lepenonnenue pa3psaaHoil ceTku

be33HakoBbIe 1 3HAKOBBIC JIAHHEIC.
3HaKoBBIN OUT. JIBOMYHBIN

%9 JOTIOJTHUTEIBHBIN KOJ OTPUIATEIbHBIX L
qucen
[ToOuTOBBIC JTOTHYECKHE OTICPAIUH.

60 Jlornueckuii, apupmMeTnaecKkuii u 15
MUKIMYECKUH CIBUTH
[TonyromoBas koHTpoIbHAs paboTa

61 16

62 AHaM3 KOHTPOJIBHOM paboThI 16

63 [u¢ppoBanue ¢ TOMOLILI0 TOOUTOBOK 16
onepauuu «uckiovaroniee UM

64 IIpencraBneHue U XpaHeHUE B MAMATH 16
KOMIIbIOTEpA BELIECTBEHHBIX YUCEN
BrinosiHeHue onepanuii ¢ BEMIECTBEHHBIMU

65 qHCcIaMU, HAKOIUIEHHE OIIUOOK MpH 17
BBIYHUCTICHUSX
[IpakTryeckas pabdora mo Teme «M3ydeHue

66 MOPa3psITHOTO MAITUHHOTO TIPE/ICTABICHUS 17
IEJTBIX ¥ BEIIECTBEHHBIX YHCEI»

67 AHanu3 alropuTMoB 17
OTarnsl peleHus 3a/1a4 Ha KOMITBIOTEpE.

68 HHCcTpyMeHTallbHbIE CPEACTBA: TPAHCIATOP, 17
OTJaYMK, TPOPUINPOBIIUK
Cpena nporpammupoBanus. Komnumnsamnus u

69 WHTEpIpeTalys nporpamm. BuptyansHbie 18

MamuHbl. IHTETpHpOBaHHas cpena




pa3paboTku

70 MeToapl OTJIAIKK TPOTPaMM 1 18
7 Twurbl mepeMeHHBIX B S3bIKE 1 18
IPOTPaMMHUPOBAHUS
72 O0paboTKa LebIX Ynce 1 18
73 O6paboTKa BeIIeCTBEHHBIX YUCEI 1 19
74 Crny4aiiHble U TICEBIOCTyYaliHbIe Yncia 1 19
75 Bersnenus. CnoxHsle ycI0BUs 1 19
76 [ukiel ¢ ycrmoBuem 1 19
[{uKJIBI IO TIEPEMEHHOM.
77 B3anMo3aMeHsAeMOCTh pa3IMYHbBIX BUIOB 1 20
IIUKIIOB
78 O06paboTka HATypaIbHBIX YUCEI C 1 20
WCIOJIb30BaHUEM ITUKJIOB
HaxoxaeHne Bcex MpOCThIX YUCEll B
79 3aanHoOM Jquana3one [IpakTudeckas 1 20
pabota no Teme «PenieHue 3a1a4 METO10M
nepebopa»
80 WNuBapuanT nuxia 1 20
81 JIOKyMEHTHpOBaHUE NPOTrpamMm 1 21
82 O0paboTKa JaHHBIX, XpaHAIIMXCS B (paiimax 1 21
83 Pa30uenne 3aaun Ha M0o3a0a49u 1 21
Hcnons3oBanne craniapTHOW OMOIHOTEKH
84 si3bIKa MporpamMmupoBanus. [TogkmroueHme 1 ”
OMOIMOTEK MOANPOTPAMM CTOPOHHHX
MIPOU3BOIUTENCH
85 [Toanporpammel (Tipotietypbl U G YHKIIUN) 22
86 [Toxnporpammsl (poueaypsl ¥ (pyHKITHH) 22
87 [TpakTrueckas paboTa mo Teme 22




"Pa3paboTka nmoamporpamm”

88

89

90

Pexypcus. PexkypcruBHBIE 00BEKTHI
(ppakrainsr). PexypcuBHBIE IpOLIEAYPHI U
¢bynkuuu. Mcnonp3oBaHue creka s
OpraHM3allK PEKYPCUBHBIX BHI30BOB

IIpakTryeckas pabora o Teme
"PexkypcuBHBIE IOAIIPOrPaMMBbI"

MonynbHbIN TPUHIUT TOCTPOSHUS
porpamMmm

22

23

23

91

92

YuciaeHHble METOIEI

[IpakTuueckas pabota 1mo Teme
«YucneHHoe penieHne ypaBHEeHUN

23

23

93

Hcnons3oBanne TUCKpETU3aUU B
BBIYHCIIUTENBHBIX 33a4ax

24

94

95

96

[IpakTnueckas pabota 1o Teme
«[TpubmmKxEHHOE BHIYMCIICHNE ITHH
KPUBBIX U TUIOIAAeH QUryp»

ITpakTnyeckas pabota no Teme «Ilonck
MakcuMyMma (MUHUMYMa) QyHKIN»

O6paboTka CUMBOJIbHBIX JIAHHBIX.
AnropuT™MBI 00pabOTKH CUMBOJIBHBIX
CTPOK: IOJICUET KOJIMYECTBA MOSBICHUI
CHUMBOJIA B CTPOKE

24

24

24

97

AAroput™Mbl 00pabOTKH CHMBOJIBHBIX
CTPOK: pa30MeHHe CTPOKU Ha CJI0Ba IO
poOeIbHBIM CUMBOJIAM

25

98

AAroput™Mbl 00pabOTKH CUMBOJIBHBIX
CTPOK: IOMCK MOACTPOKU BHYTPH JaHHOU
CTPOKH; 3aME€Ha HAlJICHHOW MOJICTPOKH Ha

JIPYTYI0 CTPOKY

25




99

AnropuT™MBI 00pabOTKH CUMBOJIBHBIX
CTPOK: MOKCK MOJCTPOKU BHYTPH JTaHHOM
CTPOKH; 3aM€Ha HallICHHOM MOACTPOKHU Ha

JIPYTYIO CTPOKY

25

100

[IpakTuyeckas padora o Teme "O6padboTka
CTPOK C UCTIOJIb30BaHUEM (DYHKITHIA
CTaHJAPTHOW OMOJIMOTEKHU s3bIKA
porpaMmmMupoBaHus"

25

101
102

I'eHepanus coB B 3aJaHHOM aJi(haBUTE

FeHepauI/m CJIOB B 3aJJaHHOM aJ'I(l)aBI/ITe

26
26

103

MaccuBbI ¥ ITOC/IEI0BATEILHOCTH YUCEL.
[IpakTnueckas pabota 1o Teme
"3amnoiHenue maccusa'

0.5

26

104

105

106

O000mEHHbIE XapaKTEPUCTHKH MAaCCHBA

JInHeWHbBIN NOMCK 3aJaHHOI0 3HAUCHUS B
MmaccuBe. [IpakTuueckas paborta mo reme
"JInHeHBIA MOKUCK 3aJaHHOIO 3HAYEHHS B
maccuBe"

[IpakTuueckas padora no Teme "[lorck

MHUHHMAJIBHOTO (MaKCUMaIbHOTO)
3JIEMEHTA B YUCJIOBOM MaccuBe"

0.5

26

27

27

107

CopTupoBKa OJJHOMEPHOIO MacCHBA.
[IpocTeie METOIbI COPTUPOBKH.
[IpakTuyeckas padora no Teme "[IpocTsie
METO]Ibl COPTUPOBKHU MaccuBa"

0.5

27

108

CoptupoBka ciausHueM. beicTpas
COPTHPOBKA MaccuBa (aJIropuT™m
QuickSort). ITpaktudeckas paboTa 1Mo Teme
"BeicTpas copTupoBka MaccuBa”

0.5

27

109

JIBOUYHBIN MOUCK B OTCOPTUPOBAHHOM

0.5

28




MmaccuBe. [IpakTuueckas pabora mo reme
" JIBOMYHBIN TTOKCK"

[TpakTukym «O0paboTKa TaHHBIX B

110 1 1 28
OTCOPTHPOBAHHOM MAacCCHUBE»
111 [Tpaktukym «O06paboTKa TaHHBIX B 1 1 )8
OTCOPTUPOBAHHOM MacCHUBE»
112 JIByMepHbIE MaCCUBBI (MaTpPHULIbI) 1 28
113 AnTOopuTMBI 00pabOTKH MaTPHIL 1 29
114 AnTopuTMBI 00pabOTKH MaTPHIIL 1 29
115 Pemenue 3amau ananu3a qaHHBIX 1 1 29
116 Pewenue 3amay anainusa JaHHBIX 1 1 29
117 CpencTBa TEKCTOBOTO Ipoiieccopa 1 30
118 KommnbrorepHas BEpCTKa TEKCTa 1 30
[IpakTuueckas pabora no teme "BépcTka
119 JOKYMEHTOB C MaTeMaTH4YE€CKUMHU 1 1 30
¢dbopmynamu”
120 WHCcTpyMEHTBI peLIEH3UPOBaHUS 1 30
121 [IpakTyeckas pabora o Teme 1 1 31
"MHOrocTpaHU4HbIE TOKYMEHTHI"
Ob6naynble cepBuchl. KomuekTuBHas paborta
122 ¢ mokyMeHTamu. [IpakTiueckas paboTa mo 1 05 31
teme "KosektuBHas paboTa ¢
JTOoKymMeHTaMu"
BBon n3o0pakeHuit ¢ HCIOIB30BaHIEM
123 Pa3IMYHBIX TUPPOBBIX YCTPOUCTB. 1 0.5 31
[IpakTnueckas pabora no teme "O6paboTka
nudposbix pororpadmit"”
124 Perymib. PaboTa ¢ obnactsimu. OUILTPHIL. 1 05 31

[IpakTrueckas padota nmo Teme "PeTymib




¢ poBsx Gortorpaduit”

MHorocnoitHbie n300pakeHus. TeKCTOBbIC

125 ciou. Macka cios. Kanansl. Coxpanenue 1 32
BBIJICIICHHOW 001acTH
IIpakTryeckas pabora o Teme

126 P P . 1 1 32
MHorocnoitHble H300paxxeHus

197 Bekropnas rpaduka. Bexropuzamus 32
pacTpOBBIX U300pAKEHUN
[IpakTuueckas padbora no teme "BekTopHas

128 PaKTHTCCiat p P 1 32
rpaduka
[TpyHIUIBI TOCTPOCHUS U PElaKTUPOBAHMS

129 P POCTI T pEAAITHP 1 1 33
TpEXMEPHBIX MoOJieen
[IpakTuueckas pabora no teme "Coznanue

32130 P AP hate 1 33
MPOCTHIX TPEXMEPHBIX MOJIeNIei

131 Cerounble Moenu. Marepuaisl 1 1 33
ITpakTruyeckas padora no Teme "CeTouHbIe

132 baciieciat p 1 33
MOJIeNN
MonenupoBaHie UCTOYHUKOB OCBEIICHUSI.

133 ACTHP H 1 1 34
Kameps!
[IpakTyeckas pabora o Teme

134 P P 1 34
Pengepunr

135 AnutuBHBIE TexHOI0TUU (3D-npuHTEpHI) 1 1 34
[TonsiTHE O BUPTYaIbHOMN PEATBHOCTH U

136 Py P 1 34
JIOTIOJTHEHHOM PeabHOCTH

OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 136 31




11 KJIACC

KounyecTBO 4acoB DJIeKTPOHHbIE
Ne i/ Tema ypoka Kourpoabnbie IIpakTuyeckue Aara mupposkie
Bcero u3yueHusi oOpa3oBaTejibHbIe
padoThI padoThI pecypen
KonuyectBo napopmanmu 1 1
ANTOPHUTMEI C)KaTHS JTAHHBIX 1
3 Anroput™ Xaddmana 1 1
[IpakTuyeckas pabora no Teme "CixaTre
4 JIAHHBIX C TTIOMOIIBIO AJITOPUTMA 1 1 1
Xaddpmana"
5) Anroputm LZW 1 2
ANTOPUTMBI C)KaTHUS JAHHBIX C IOTEPSIMHU.
6 [Tpaktuyeckas pabora no reme "CxaTue 1 05 5
TaHHBIX ¢ ToTepsMu (anroputmsl JPEG,
MP3)"
7 CxopocTh nepenayn TaHHBIX 2
[TomMexoycTon4YMBBIE KOIBI 1 2
9 [TpakTrdeckas paboTa 1mo Teme 1 1 3
"ITomexoycToitunBbie KOIbI"
CucremMbl. KOMITOHEHTBI CHCTEMBI U UX
10 B3anmojeiicTeue. CucTeMHbIH 3D dexT. 1 3
VYnpasieHue Kak HUHPOPMaITUOHHBIN
nporuecc. OOpaTHas CBI3b
11 Mogenu u MoJeTUPOBaHNE 1 3
12 I'padmsr 1 3
13 Pemenue 3amau ¢ momoiisto rpadoB 1 4
14 HepeBbs 1 4




15

OCHOBBI TEOPUH UTD

16

17

18

19

[IpakTruueckas padorta mo teme "l[lonck
BBIUTPBIIIHON CTPATETHH B UTPE C MOTHOM
uHpopmanuein”

Pexypcusnsbiii anroputm "[lonck
BBIMTPBILIHON CTPATETHH B UTPE C TIOTHOM
uH(popmanueir”

[TpakTuueckas paboTa 1o Teme
«Peanuzaiys peKypCcUBHOTO alrOpUTMa
"[TouCK BBIUTPBIIIHOM CTPATETHH B UTPE C
noytHoM nHpopmaren”

[IpakTuyeckas pabora o Teme
«Peanuzaiys peKypCcUBHOTO alrOpUTMa
"[TouCK BBIUTPBIIIHOM CTPATETHH B UTPE C
noJjHo# uHpopmarmein”

20

21

22

23

CpencTBa HCKYCCTBEHHOT'O MHTEIIEKTa

[TpakTnyeckas pabdora no Teme "Cpencraa
MCKYCCTBEHHOT'O MHTEJIJIEKTa"

dopmanusanus NOHATUS AITOPUTMA.
MaiuHa TelOpHUHra KaK YHUBEpCalbHas
Mozeib Beruucienuil. Tesuc Yépua—
TrropuHra

[TpakTrueckas paboTa 1o Teme

"CocraBiieHHE TPOCTON MPOrPaMMBI JIIs
MamuHbl Teropunra'

24
25

Mamnna I[locta

Hopmanehsie anropudmer MapkoBa

26

ANTOPUTMUYECKH HEPA3pEUTUMBbIC 3aa9H.
3amaua octanoBa. HEBO3MOKHOCTE
ABTOMATUYECKOM OTIAKU MPOTPaMM




27 CI10XHOCTb BBIYUCICHUI 7
[Touck mpoCTHIX YUCEN B 3aJaHHOM

28 JaTia30He ¢ TOMOIIBIO ATOPUTMA 7
«penreto IparocheHar

29 [IpakTruueckas padora mo teme "llonck g
MIPOCTHIX YKCEN B 33/IaHHOM Jlnana3zoHe"

30 ANTOpUTM MOMCKA MPOCTHIX yncen «Pemero g
Opatochena»

31 MHoropa3psgHbIe eJble YUCIIa, 3a/1a91 g
JUTMHHOU apu(METHKH
[TpakTrueckas paboTa 1o Teme

32 "Peann3anus BEIYUCIIEHUI C 8
MHOTOpa3psIHBIMUA YHCIIaMU"

33 CrnoBapu (accoriuaTUBHbIE MAaCCHBBI, 9
OTOOpaXXKeHUS).

34 [IpuMeHeHue cioBapell B pelIeHNH 3a/1a4 9
00paboTKH TEeKCcTa

35 Xosm-rabnuuel. Iloctpoenue andaBuTHO- 9
YaCTOTHOTO CJIOBAps AJIsl 3aJaHHOTO TEeKCTa
[IpakTuyeckas pabora o Teme

36 "TlocTpoenue anhaBUTHO-4ACTOTHOTO 9
cJoBaps IS 33JJaHHOTO TeKcTa"
AHaII3 TEKCTa HA €CTECTBEHHOM SI3BIKE.

37 Brinenenue mocienoBaTeIbHOCTEN 10 10
1abIoHy.

38 Perynsipubie Boipaxenus. YacTOTHBIN 10
aHaIn3

39 [IpakTuueckas pabora o Teme "AHanus3 10

TEKCTa HAa €ECTECTBEHHOM S3bIKE"




40

Crexu. AHaNIM3 MPaBUIBHOCTH CKOOOYHOTO
BBIPAKCHUS

10

41

42

43

44

ITonbckas HOTALMSA 3anUCH
apuQMETHIECKOTO BBIPAKCHUS

Brruncnenue apupmeTnieckoro
BBIPAXXCHMUSI, 3aMICAHHOTO B MOCT(HUKCHOMN
dopme

[TpakTuueckas paboTa 1o Teme
"Beruucnenue apupmMeTHIecKoro
BBIPAXXCHHUSI, 3aMIICAHHOTO B MOCT(HUKCHOMN
dbopme"

Ouepenu. Ucnionb3zoBanue ouepenu AJis
BPEMEHHOT'O XpaHEHUs JaHHBIX

11

11

11

11

45

46

[IpakTuyeckas pabora o Teme
"Ucnonp3oBanue ouepenn"

JepeBbsi. Peanuzanust qepeBa ¢ mOMOIIBIO
CCBUTOYHBIX CTPYKTYD.

12

12

47

JIBonuHbIe (OMHApPHBIE) AEPEBBS.
[Toctpoenue nepesa A 3aJaHHOTO
apru(MEeTHUECKOT0 BbIpaXKEHUS

12

48

[TpakTrueckas paboTa 1o Teme
"Hcnosib30BaHUE AEPEBHEB IS
BBIYHUCIICHHSI apH(PMETHICCKUX
BBIpaXEHUI"

12

49

50

PexypcuBHBIC aIrOpUTMBI 00X0/1a JiepeBa.
Hcnonp30BaHue CTeKa M O9ePeIn JIs
o0xoma nepena

PexypcuBHbIe anroputMel 00X0za JepeBna.
Hcnonb3oBanue cTeka U o4epean st
obxoma nepena

13

13




51

Anroputmsl Ha Tpadax. [Toctpoenune
MHHHMAaJILHOT'O OCTOBHOTO JIepeBa
B3BEIICHHOT'O CBS3HOTO
HEOPUEHTUPOBAHHOTO rpada

13

52
53

54

O6xon rpada B rmyOHuHy.
O6xox rpada B mmpuny
KonuuecTBo pa3inuyHbIX MyTeH MEXI1y

BEpILMHAMU OPUEHTUPOBAHHOTO
aIUKIn4ecKkoro rpaga

13
14

14

55

56

57

Anroput™m JlefKCTpHI.

[TpakTueckas paboTta 1mo Teme
"Bpluncienue AIMHbI KpaT4alilero myTu
MeX1y BepuInHamu rpada (anroputm
JeiikcTpor)”

Anropurm ®noiga—Yopamia

14

14

15

58

3amauu, penaeMpie ¢ TOMOIIBIO
JUHAMHUYCCKOT'O HpOFpaMMI/IpOBaHI/IHI
BBIUMCJIEHHE PEKYPCUBHBIX (DYHKIMI

15

59

60

61

[TpakTryeckas pabora o Teme
"BeruncieHne peKypCcuBHbBIX (PYHKINN C
MOMOIUIbIO TUHAMUYECKOTO
nporpamMmmupoBaHus"

3aiauu, pelraeMble ¢ TOMOIIBIO
JAHAMUYECKOr0 ITPOrPaMMUPOBAHUSL:
MOJICUET KOJIMYECTBA BAPUAHTOB

[IpakTuyeckas padora no Teme "[loxcuér
KOJINYECTBA BAPUAHTOB C ITOMOIIIBIO
JMHAMHYECKOI0 IporpaMMupoBaHus”

15

15

16

62

3agauu, perraemMplie ¢ TOMOIIBIO
JTUHAMHUYCCKOI'O HpOFpaMMI/IpOBaHI/IHZ

16




3aga4u OIITUMHU3alluH

ITonsarue o mapaaurmax

63 nporpamMmmupoBanus. O030p S3IKOB 16
IPOTPaMMHUPOBAHUS

64 [Tonsitrie 06 00bEKTHO-OPUEHTUPOBAHHOM 16
IPOrpaMMHUPOBAHUN

65 OO0mbexThI U Ki1acchl. CBOMCTBA M METOIBI 17
00BEKTOB

66 OOBeKTHO-OPUEHTUPOBAHHBIN aHAJIN3 17
[TpakTuueckas paboTa 1o Teme

67 "Hcnonb30BaHne TOTOBBIX KJIACCOB B 1 17
nporpamme"

68 Pa3paboTka nporpamm Ha OCHOBE 17
00BEKTHO-OPUEHTHPOBAHHOTO MOJIX0
[Ipaktrueckas padota "Pa3paboTka

69 MIPOCTOM MPOTPAMMEI C UCITOJIb30BAHHEM 1 18
KJ1accoB"”
WNukancynauus. [Ipaktuueckas padota o

70 teme "Pa3paboTka kiacca, HCIOIb3YIOIEro 0.5 18
WHKATCYSAIUI0"

71 HacnenoBanue. [lomumopdusm 18

79 [IpakTuueckas padota mo Teme "PazpaboTka 1 18
repapxuu Kiaccon"

73 Cpenbl OBICTPOI pa3pabOTKU MPOTPAMM. 19

72 [TpoexTupoBanue nuntepdeiica 19
TIOJTb30BATEIS

75 [IpoexTupoBanue uHTEpdeiica 19
MOJIb30BATENS

76 Hcnonp3oBaHne TOTOBBIX YIPABISIEMbIX 19




AJIEMEHTOB JUIsl TIOCTPOEHUs uHTepdeiica

[IpakTueckas padota nmo Teme "PazpaboTka

77 . 1 20
porpaMMel ¢ TpaduueckuM uurepdericom”

78 H3ydeHue BTOPOro si3bIka 20
POrPaMMHUPOBAHHUS

79 H3yueHne BTOpPOro si3bika 20
IPOTPaMMHUPOBAHUS

80 DTarnbl KOMIIBIOTEPHO-MAaTEMATHUYECKOTO 20
MOJIETTUPOBAHUS
Juckperusaiys mpu MaTeMaTH4eCKOM

81 MOJICTUPOBAHUH HETIPEPHIBHBIX MPOIIECCOB. 21
MonenupoBaHue IBHKEHUS

82 [IpakTuyeckas pabora o Teme 1 ”
"MopenupoBaHue ABUKEHUA"
MonenupoBanue OHOJIOTHYECKUX CUCTEM.

83 [IpakTrueckas paboTa o Teme 0.5 21
"MopenupoBaHrue OHOJIOTHYECKUX CHCTEM"
MaremaTHuecKkue MOJIEIN B SKOHOMHUKE.

84 BorancnurenbHble SKCIEPUMEHTHI € 21
MOJIEIISIMHU
BepositHocTHBIE MOenH. [TpakTuyeckas

85 pabota o Teme "MMuTanimoHHOE 05 99
MOJIIUPOBAHKE C TIOMOIIBIO METOJIA
Mosnre-Kapno"

86 KomnbroTepHoe MofeTupoBaHue CHCTEM -
yIpaBIeHUS

87 O6paboTka pe3ybTaTOB IKCIIEPUMEHTA 22

88 AHanu3 gaHHbIX. bonbiie naHHbe 22

89 MarmuaHoe o0yueHue 23




90

AHanu3 JaHHBIX C TTOMOIIBIO 3JIEKTPOHHBIX
Ta0JIUIL

23

91

92

93

94

95

96

[IpakTuyeckas pabora o Teme "AHanus3
JAHHBIX C IOMOIIBIO MIEKTPOHHBIX Ta0HIT"

ITocTpoenue rpadgukoB GyHKIIHA.
[TpakTuueckas padora mo Teme "Harnsagnoe
IIPEJICTaBICHUE PE3YIbTATOB
CTAaTHCTUYECKON 00paOOTKM TAaHHBIX B BUJIC
JarpaMM CpeICTBaMH pelakTopa
AIIEKTPOHHBIX TAOIHIT"

JIunuu tpenna. [Ipakrtuueckas pabora mo
teme "[lonOop nuHUM TpeHa,
IIPOrHO3HpOBaHUE"

[Ton6op napamerpa. [IpakTuueckas padora
1o TeMe "YucaeHHoe peleHue ypaBHEHUH ¢
HOMOIIBIO To00pa napamerpa”
OnTumu3zanus Kak MoMCcK HauJIy4dlIero
pEILIeHNUs B 3aJaHHBIX YCIOBHSX.
[TpakTuyeckas pabora no teme "Perenue
3a/1a4 ONTUMHU3ALUH C IOMOIIBIO
JJIEKTPOHHBIX Ta0IHII"

Tabmmunble (pensuoHHbIC) Oa3bl TaHHBIX

0.5

0.5

0.5

0.5

23

23

24

24

24

24

97

98

[Touck, copTupoBKa U PUIbTpALMs TaHHBIX.
3anpochl Ha BIOOPKY JTaHHBIX. 3allpOCHI €
napameTpamu. Berancisiemsle o B
3arpocax

[IpakTuueckas padora no Teme "Pabora ¢
roToBOM 0a30i JaHHBIX"

25

25

99

MHororabanyHsie 0a3bl JaHHBIX. THITBI
CBsI3el Mex Ay Tabnunamu. BHemHUN KiTrod.

25




IemocTHOCTH 0a3bl JaHHBIX

[IpakTueckas padota nmo Teme "PazpaboTka

100 . 25
MHOTOTAa0IMYHOM 0a3bl TaHHBIX"

101 3anpockl K MHOTOTA0JIMYHBIM Oa3aM 26
JTAHHBIX

102 [IpakTuyeckas pabora o Teme "3ampockl K 26
MHOTOTAa0IMYHOM 0a3e TaHHBIX"

103 S3bIK ynpaBieHust gjaHabiMu SQL 26
[TpakTrueckas paboTta 1mo Teme

104 "VrpaBieHue JaHHBIMU C TOMOIIBIO SA3bIKA 26
SQL"
Hepensimmonnsie 6a3bl JaHHBIX.

105 3K§H€p’IFIHI)Ie CUCTEMBI " 27

106 HHTepHeT-IpUIIOKEHUS 27
[TonsATHE O CEpBEPHOM U KIMEHTCKON

107 4acTsax canta. TeXHOJIOTUs «KITUEHT — 27
cepBep», €€ JOCTOMHCTBA U HEJJOCTATKU

108 OcHoBnl s1361ka HTML 27

109 [Tpaktuyeckas pabora no teme "Coznanue )8
TEKCTOBOU BeO-CTpaHUIIbI"

110 OcHoBsI s1361ka HTML 28

111 OcHoBwl s13pika HTML 28
[IpakTuueckas padora no teme "Co3nanue

112 Be0-CTpaHMIIbI, BKIIOYAIOIIEH )8
MyJIbTUMEANIHBIE O0BEKTHI (PUCYHKH,
3BYKOBBIE JIaHHBIE, BU/IE0)"

113 OcHoBBI KacKkaaHbIX Tabmwui ctrieit (CSS) 29

114 [IpakTuyeckas pabora o Teme 59

"OdopmieHue CTpaHHIIBI C TOMOIIBIO




KacKaJHBIX Ta0auI] cTriei"

115 Cuenapum Ha s3bIKe JavaScript 29
116 Cuenapun Ha s3b1Ke JavaScript 29
117 ®opmbl Ha BEO-CTpaHUIIE 1 30
118 [TpakTrueckas padota nmo Teme "OOpaboTKa 1 30
JIaHHbIX popm"
119 PasMemeHHeuBeti-caﬁTois. VYciyra XxocTuHra. 1 30
3arpyska ¢aiiioB Ha CalT
Kanpuposanue. Ucnpasnenue
120 HepCHeIfTI/IBBI. I'mcrorpamma. Koppexkuus 1 30
YPOBHEH, KOPPEKILIUS IBETA.
OO6ecuBeunBaHue [IBETHBIX N300pakeHN
[TonroroBka mWiIOCTpaIyii j1s1 BeO-CailTOB.
121 [TpakTuyeckas pabora o Teme 1 31
" AHUMUpPOBaHHbIE U300pakeHus"
122 PesepsHOe Bpems 1 31
123 PesepBHOE Bpems 1 31
124 PesepBHOE Bpems 1 31
125 PesepBHOE Bpems 1 32
126 PesepsHOe Bpems 1 32
127 PesepBHOE Bpems 1 32
128 PesepsHOe Bpems 1 32
129 Pe3epBHOE BpeMs 1 33
130 PesepBHOe Bpems 1 33
131 Pe3epBHOE BpeMs 1 33
132 PesepBHOE Bpems 1 33
133 PeszepBHOE Bpems 1 34
134 PeszepBHOE Bpems 1 34




135

PesepBHOE Bpems

34

136

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

Pe3epBHOE Bpemst

136

36.5

34







YYEBHO-METOJUYECKOE OBECIIEYEHUE OBPA3OBATEJIBLHOTO
MPOLIECCA
OBSI3ATEJBHBIE YYEBHBIE MATEPHAJIBI JUISI YYEHUKA

Nudopmatuka. YriyoneHnsiit ypoBeHb: yueOHuk ais 10 kiacca: B 2 u / K.1O.
[Tonsixos, E.A. Epemun. — M. BUHOM. JlaGoparopust 3nanuit, 2020
HNudpopmartuka. YroyOiaeHHbIN ypoBeHb: yueOHuk it 11 kimacca: B 2 u/ K.1O.

[Tonsixos, E.A. Epemun. — M. BUHOM. JlaGoparopust 3nanuit, 2020

METOINYECKHUE MATEPHUAJIBI JISA YUUTEJIA

Nudopmaruka. YMY s crapiieit mkossl: 10-11 knacest (OI'OC). Metonuyeckoe

nocooue i yuuTelsd. Y TIyOJIeHHbI YPOBEHb

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCbBI U PECYPCbI CETU
HUHTEPHET

DOI'C «Mos mkoga» https://myschool.edu.ru/

https://kpolyakov.spb.ru/school/probook.ntm moanep:kka yueonuka Ha caiite

aBTOpA

https://kpolyakov.spb.ru/school/ege.htm 6auxk 3ananuii mis noaroroske k KEI'D Ha

caiiTe aBTOpa yueOHUKaA

https://eqge.fipi.ru/bank/index.php?proj=BOACA5SBBB2E19E434CD6BEC25284C6

F otkprIThIi 6aHK TecToBBIX 3amanuit KEI'D Ha caiite ®UITA


https://myschool.edu.ru/
https://kpolyakov.spb.ru/school/probook.htm
https://kpolyakov.spb.ru/school/ege.htm
https://ege.fipi.ru/bank/index.php?proj=B9ACA5BBB2E19E434CD6BEC25284C67F
https://ege.fipi.ru/bank/index.php?proj=B9ACA5BBB2E19E434CD6BEC25284C67F

