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HOACHUTEJBHAS 3AITMCKA

[Iporpamma no uHpopmaTuke (yriayOn€HHBIN ypoBeHb) Ha YpOBHE CPEIHEro OOIIEro
oOpa3oBaHusi pa3paboTaHa Ha OCHOBE TpeOOBaHUU K pe3yJibTaTaM OCBOCHHS OCHOBHOM
00pa3oBaTenbHON TPOrpaMMbl CpPeIHEro 00IIero oOpa3oBaHus, npeactaBieHHbIx B GI'OC
COQO, a raxxe enepanbHOi paboyeit mporpaMMbl BOCIIUTAHUS.

[IporpaMmma mno uHpopmaTthke Ha€T MpeACTaBIEHUE O IeNsix, oOIlel crpaTeruu
0o0y4yeHusi, BOCHHUTAHUS M Pa3BUTHS OOy4YAIONIMXCS CPEACTBAMU Y4YE€OHOro MpeameTa
«Mudpopmarukay Ha yrayOJE€HHOM YPOBHE, YCTAaHABIMBAET OO0s3aTEIbHOE MPEAMETHOE
cCoJiep)KaHue, MPEeayCMaTpUBaeT €ro CTPYKTYpUpPOBAaHHME IO pasjeiaM M TemaM Kypca,
omnpezeNsieT pacHpeleieHue ero Mo Kiaccam (rogam u3ydeHwus), JHaéT TNpUMEpHOE
pacrpezesieHde y4eOHbIX YacoB MO TEMaTHYECKMM pa3JesiaM Kypca U PEeKOMEHIYEeMYIO
(MpUMEpHYI0) TMOCHEAOBATENbHOCTh KX M3YYEHHS C YYETOM MEXKNPEIMETHBIX U
BHYTPUIPEIMETHBIX CBS3€H, JIOTMKM Y4Y€OHOro IMpollecca, BO3PACTHBIX OCOOEHHOCTEHN
oOyyJaronuxcsi.

[IporpaMmma 1o wuHpOPMATHKE OINpeaenseT KOJIMYECTBEHHbIE U KaueCTBEHHBIC
XapaKTEePUCTUKK y4yeOHOTO MaTepuaiia JJid KaXkKJIOro roja M3y4yeHHs, B TOM YHCIe s
COJICPKATEIBHOTO HAIMOJIHEHUS Pa3sHOTO BHUAA KOHTPOJS (IIPOMEXKYTOUHOM aTTeCTaluH
00y4aromuxcsi, BCEPOCCUHUCKUX MPOBEPOUHBIX pabOT, TOCYAAPCTBEHHOM HWTOTOBOM
arrectanun). [Iporpamma no uHpopmMaTHKE SBISETCS OCHOBOMW IS COCTABIICHUSI aBTOPCKHUX
y4eOHBIX MPOTrpaMM U Y4eOHHUKOB, TOYPOUYHOTO IJIAHUPOBAHUS KypCa yUUTEIEM.

NudopmaTuka B cpeHeM 00111eM 00pa30BaHUU OTPaXkKaeT:

CYLIHOCTh MH(POPMATUKU KaK HAyYHOH IUCLUIUIMHBI, W3YyYarolled 3aKOHOMEPHOCTH
NPOTEKaHUsI M BO3MOXXHOCTH aBTOMAaTH3allMd MHGOPMAIMOHHBIX IMPOLIECCOB B Pa3IMUHBIX
CUCTEMAX;

OCHOBHBIE 00JIACTH TNPUMEHEHUS] MH()OPMATHKH, TMPEXIE BCEro MHGPOPMaLMOHHbBIE
TEXHOJIOTUH, YIIPABJICHUE U COLUATIbHYIO chepy;

MEXIUCUUIUIMHAPHBIN XapakTep HHPOPMATUKU U UHPOPMALIMOHHOMN AESITENbHOCTH.

Kypc wuHdopmaTukm mjis ypoBHS CpemHEro oOOIero o0pa3oBaHUS —SBISETCS
3aBEPIIAIOIINM TArlOM HEMPEPHIBHON MOATOTOBKH 00YyJarOMIMXCs B 0071acTh HH(OOPMATUKH
U MH()OPMAIIMOHHO-KOMMYHHUKAIIMOHHBIX TEXHOJOTUH, OMUPAETCs Ha COJAEpKaHHE Kypca
UH(OPMATUKU YPOBHS OCHOBHOI'O 00IIIETO 00pa30BaHUs U OMBIT MOCTOSTHHOTO MPUMEHEHUS
UH(POPMAITMOHHO-KOMMYHHKAITMOHHBIX TEXHOJOTUH, AT TEOPETUYECKOE OCMBICICHNUE,
UHTEPIIPETALNIO U 0000IIIEHNE 3TOTO OTbITA.

Pe3ynbraThl yriiy0J€HHOrO ypoBHsSI HM3yudeHUs ydeOHoro mpeamera «HMHdopmaTukar
OpUEHTUPOBAHbl Ha IMOJIY4YEHHE KOMIIETEHTHOCTEH ISl MOCHenyromed npodheccuoHalbHOM
JESATENIbHOCTH KaK B paMKax JaHHOW NpeIMEeTHOW o0JacTH, TaKk M B CMEXHBIX C Hel
obnactsx. OHM BKJIIOYAIOT B CEOSI:

OBJIQJICHUE KIFOUYEBBIMH MOHATHSIMH U 3aKOHOMEPHOCTSIMH, Ha KOTOPBIX CTPOUTCS
JaHHasi TpeAMEeTHas o0JacTh, paclo3HABaHUE COOTBETCTBYIOIIUMX UM IPU3HAKOB U
B3aMMOCBS3€H, CIOCOOHOCTh JEMOHCTPUPOBATH PA3INYHbIE TIOJXO/bl K U3YUEHHIO SIBJICHUM,
XapaKTepHBIX JUIS U3y4yaeMoU NMpeAMETHOI 001acTu;



YMEHHUE pEeIIaTh TUIOBBIE MPAKTHUYECKHE M TEOPETHUYECKHE 3aJaud, XapaKTepHbIE s
WCIIOJIb30BAHUS METOI0B M HHCTPYMEHTApHs JAHHOU MPEAMETHON 001acTH;

HQJIMYUE TMPEACTABICHUI O JaHHOW MpeAMETHOM O00JIaCTH KaK LIEJIOCTHOM Teopuu
(COBOKYITHOCTH T€OPHI), OCHOBHBIX CBSI3SX CO CMEXHBIMU 00JIaCTSIMU 3HAHUH.

B pamkax yriayOn€HHOTO YpOBHS H3ydYeHMsT HHGOPMATUKH OOECIeurnBaeTCs
LEJICHAIIpaBIeHHas TMOJTOTOBKAa OOydYaromMxcs K TMPOJOJDKEHUI0 00pa3oBaHusA B
OpraHu3anusax npodeccuoHalbHOTO 00pa3oBaHUs MO CHEIHAIBHOCTIM, HENOCPEACTBEHHO
CBS3aHHBIM C 1U(POBBIMU TEXHOJOTHSMH, TaKUM KaK TWporpaMMHas WHKEHEPHs,
uH(popmanmoHHasi 0e30MacHOCTb, MH(DOPMAIMOHHBIE CUCTEMBl M TEXHOJIOTMH, MOOWIIbHbBIE
CUCTEMbI U CeTH, OOJbIIME JAaHHbIE WU MAaIMHHOE OOyYeHHE, MPOMBIIUICHHBIA WHTEPHET
BElIeH, UCKYCCTBEHHBIH HHTEJUIEKT, TEXHOJOTMU OECHpOBOAHON CBSA3HM, POOOTOTEXHUKA,
KBaHTOBBIE TEXHOJIOTHH, CUCTEMBI PACHPEAEIEHHOIO PEECTPa, TEXHOJOTUH BHUPTYAIbHOUW M
JIOTIOJIHEHHOM PEATBHOCTEN.

OcHoBHas 1enb H3yueHus ydeOHoro mnpenmera «MHpopmarukay Ha yriyOnaEéHHOM
YpPOBHE cCpeaHero oOiiero oOpa3oBaHUs — OO€CIEUeHUE JalbHEUIIEro pa3BUTHS
UH(GOPMALIMOHHBIX KOMIIETEHIIMI 00y4aronierocsi, €ero rOTOBHOCTH K JKHM3HHM B YCIIOBHSIX
pa3BUBaOIIErocs MH(GOPMALMOHHOTO OOLIECTBA U BO3pACTAIOIIEH KOHKYPEHIIMM HAa PHIHKE
Tpyaa. B cBsi3u ¢ 3tum uzydenue nunpopmatuku B 10—11 kmaccax J0KHO 00ECTICUUTD:

cOPMHUPOBAHHOCTh ~ MHUPOBO33PEHUS, OCHOBAHHOIO HAa  MOHUMAHUM  POJIU
nH(popMaTUKHU, WH(POPMAIMOHHBIX W KOMMYHUKAITMOHHBIX TEXHOJOTHH B COBPEMEHHOM
0OIIIECTBE;

c(OpPMUPOBAHHOCTH OCHOB JIOTUYECKOTO U alITOPUTMHUECKOTO MBIIIIICHHUS,

chOpMHUPOBAHHOCTh YMEHHUI pasinyaTh (aKThl U OLEHKH, CPAaBHUBATh OLICHOYHbBIC
BBIBO/IbI, BUJIETh UX CBSI3b C KPUTEPUSMH OLICHUBAHUS U CBSI3b KPUTEPHUEB C ONPENECIEHHON
CHCTEMOM IIEeHHOCTEH, MPOBEPATH HA TOCTOBEPHOCTh U 000011aTh HHPOPMAITHUIO;

c()OPMUPOBAHHOCTH MPEACTABICHUI O BIMAHUM MH(POPMAIMOHHBIX TEXHOJOTHM Ha
YKU3Hb YEJIOBEKA B OOIIECTBE, MIOHUMAHKUE COLUATBLHOTO, IKOHOMUYECKOTO0, MOJTUTHYECKOTO,
KYJbTYPHOTO, IOPUIAYECKOTO, MPUPOJHOIO, ISPrOHOMHYECKOTO, MEIULMHCKOIrO H
(bU3HOTOTUYECKOT0 KOHTEKCTOB MH(OPMAIIMOHHBIX TEXHOJIOTUH;

NPUHSATHE TIPABOBBIX W OTUYECKUX AaCMEKTOB HWH(POPMAIMOHHBIX TEXHOJIOTHH,
OCO3HaHUE OTBETCTBEHHOCTH JIIOJIEH, BOBJIECYEHHBIX B CO3JaHUE U HCIOJIb30BAHUE
MH(OPMAIIMOHHBIX CUCTEM, PACTIPOCTPAHEHHE UH(POPMAIINH;

CO37laHUE YCJIOBUW 11 pPa3BUTHS HABBIKOB y4eOHOHM, TMPOEKTHOH, HAy4YHO-
UCCJIEIOBATENIbCKOM M TBOPYECKOW  JI€ATENIbHOCTH, MOTHBAlMKM OOy4alolHuXcsi K
CaMOpa3BUTHIO.

B conepxxanum yuebHOoro mpeamera «MHopmaTthkay BBIIEISAIOTCS — YETHIPE
TEMATUYECKUX pa3iena.

Paznen «{ugpoBas rpaMOTHOCTBH» MOCBAIIEH BOPOCAM YCTPOMCTBA KOMITBIOTEPOB U
JPYTHUX 3JIEMEHTOB IM(PPOBOTO OKPYKEHHUS, BKIFOUAsT KOMIIBIOTEPHBIE CETH, UCTIOIB30BAHUIO
CPEICTB OMNEPAIMOHHONW CHUCTeMBbI, paboTe B ceTu VHTEepHET M HMCHOJIB30BAHUIO MHTEPHET-
CepBUCOB, HTHHOOPMAIIMOHHOM 0€30TaCHOCTH.



Paznen «Teopernyeckue OCHOBBI MH(POPMATHKH» BKIIOYAET B CEOSl MOHATHMHBIN

anmapaT  MHQOPMATHKH,  BONPOCHl  KOAMPOBaHUS  HMHOpMalMM,  U3MEPEHHs
UH(POPMALIMOHHOTO O00BEMA JaHHBIX, OCHOBBI aireOpbl JIOTUKM M KOMIIBIOTEPHOTO
MOJICJIUPOBAHUSI.

Paznen «AJroputMbl W NPOrpaMMHUPOBAHME»  HAMpaBiIeH HA  pa3BUTHE
QITOPUTMHYECKOTO MBIIUICHUS, pa3pabOTKy ajirOpUTMOB U OIIEHKY UX CJIOXKHOCTH,
dbopMHpOBaHNE HABBIKOB PeaTU3alMK MPOTPAMM Ha S3bIKaX MPOTPAMMHUPOBAHUS BHICOKOTO
YPOBHSI.

Paznen «WHpopManuOHHBIE TEXHOJOTHW» TIOCBAIIEH BOMpPOCaM IPUMEHCHUS
MH(OPMAIIMOHHBIX TEXHOJIOTUM, PEAIM30BaHHBIX B MPUKIIAIHBIX TPOrPAMMHBIX MTPOTYKTaX
U HMHTEPHET-CEpPBUCAX, B TOM YHCJE B 3ajJadyax aHajiu3a JaHHBIX, MCIOJH30BaHHUIO 0a3
JAHHBIX W AJICKTPOHHBIX TAOIUI AJIS PEIICHUS TPUKIIAHBIX 337124,

B npuBenéunoM panee conaepkaHum ydeOHoro mnpeamera «MH@popmaTukay KypcUBOM
BBIJICJICHBI JIOTIOJIHUTEIbHBIE TEMBbI, KOTOpPbIE HE BXOAST B 00s3aTENbHYIO MpOrpammy
0o0y4eHusi, HO MOTYT OBbITh MPEIJIOKEHBI IJI1 U3YYEHUS! OTIEIbHBIM MOTHBHPOBAHHBIM U
CIIOCOOHBIM 00yYarOIIHMCS.

YrnyOn€éHHpli  ypoBeHb ~— M3ydeHHUS ~ WMHGOPMATHUKA  PEKOMEHIyeTCs IS
TEXHOJIOTUYECKOT0 MPOQuUiIsi, OPUEHTUPOBAHHOIO HA WHKEHEPHYIO U HMH(DOPMAIMOHHYIO
chepnl AESITeNbHOCTU. YTUIyONEHHBIA YpPOBEHb H3Y4YeHUsT MHPOPMATUKU OOECIEUMBACT:
MOATOTOBKY  OOyYaronmuxcsi, OPHUEHTUPOBAHHBIX Ha  CIENUATLHOCTH B  00JacTH
WH()OPMAITMOHHBIX TEXHOJIOTHH M WHXKCHEPHBIC CICIHAIBHOCTH, YYacTHE B TPOSKTHOW M
UCCIIEIOBATENIbCKON JESTEIbHOCTH, CBSI3aHHOM C COBPEMEHHBIMU HAIPABICHUSIMU OTPaCiIu
MH(OPMAITMOHHO-KOMMYHUKAITMOHHBIX TEXHOJOTUMA, TOATOTOBKY K YYaCTHUIO B OJIUMITHAJIaX
u ciade EquHoro rocy1apcTBEHHOr0 9K3aMeHa 1o HHhopMaTHKe.

[TocenoBaTeTbHOCTH M3YYCHHS TEM B TIPEIeTaX OJHOTO Toa O0yUICHHSI MOKET OBITh
W3MEHEHA MO0 YCMOTPEHUIO YYHTENsS NP IMOATOTOBKE pabouell MporpaMMmbl U TOYPOUYHOTO
MJIAHUPOBAHMUSL.

OO111e€ YnCI0 YacoB, PEKOMEHIOBAHHBIX JJIs1 U3yueHus nHpopmatuku — 272 gaca: B 10
kJjacce — 136 yacoB (4 yaca B Hezento), B 11 kimacce — 136 yacos (4 yaca B HeJeNIO).



COAEPXAHUE OBYYEHUA
10 KUIACC

Hu¢pposas rpaMOTHOCTH

TpeOoBaHMsI TEXHUKH OE30MACHOCTH W TUTMEHBI MpU pabOTe € KOMIIbIOTEpAMHU U
JIPYTUMU KOMIIOHEHTaMU HU(PPOBOTO OKPYKEHHUS.

[IpuHiunel paboOThl KOMIIBIOTEPOB M KOMIBIOTEPHBIX CHCTEM. ApPXHUTEKTypa (OH
Helimana. ABTOMaTHM4ecKoe BBIOJHEHUE NPOrpamMmsel IporeccopoM. OnepaTuBHasi,
MIOCTOSIHHAS U JIOITOBpeMeHHas rnaMsithb. OOMEH JJaHHBIMU C TIOMOIIBI0 KWH. KoHTposepbl
BHEIIHUX YCTPOMCTB. [IpsAMOl JOCTYI K IaMSITH.

OCHOBHBIE TEHIACHLUHMM PAa3BUTUS KOMIIBIOTEPHBIX TexHoJoruk. [lapannenpHbie
BbIUMCIICHHs. MHoronpoueccopHsle cuctembl. CynepkomnbroTepbl. PacrnpenenéHHble
BBIYHCIIUTEILHBIE CHUCTEMbl W 00paboTKa OOJBIIUX JaHHBIX. MoOuIbHBIE IU(POBBIC
YCTPOMCTBA U UX POJIb B KOMMYHMKALMAX. BCTpOEHHBIE KOMIIBIOTEPHI. MUKPOKOHTPOJIIEPHI.
Po6oTu3npoBaHHbIe TPOU3BOACTBA.

[IporpammHoe oOecrieyeHHE KOMIIBIOTEPOB M KOMIBIOTEPHBIX cHUCTEM. Bumbl
IPOrpaMMHOT0 oOecrieueHus: U uX HazHaueHne. OCOOEHHOCTH MPOTrPAMMHOI0 00eCTIeYeHHUSI
MOOWJIBHBIX ycTpoicTB. [lapamnensHoe nporpammupoBanue. CHCTEMHOE NpPOrpaMMHOE
obecnieuenue. OnepalMoHHble CUCTEMBbI. Y TUIUTHI. [paiiBepsl ycTpoicTB. MHcTamismus u
JEUHCTAUIALMS TPOrPaMMHOTO 00eCIICYeHUSI.

daiinoBele  cucTembl. [IpuHIMNBI  pa3MelieHWss W UMEHOBaHUS  (paljoB B
nonroBpeMeHHo namsaTu. [1labnons! st onucanus rpynn Qaiios.

[IporpamMmmuoe obecnieuenue. JluieH3upoBaHUE TMPOTPAMMHOTO OOECHEUYECHUS U
mupoBbix pecypcoB. IlpompuerapHoe u CcBOOOJHOE HpPOrpaMMHOE OOecHedeHHUE.
KoMMepueckoe ¥ HEKOMMEPUECKOE HCMOJIb30BAHUE MPOrPAMMHOTO OOECIEeUeHUs H
1 poBbIX pecypcoB. OTBETCTBEHHOCTb, yCTaHABIMBaEMas 3aKOHOAATENLCTBOM Poccuiickoi
®denepan 3a HEMPABOMEPHOE HCMOJIB30BAHUE MPOTPAMMHOIO OOECHEUYEHHUS U IHUQPPOBBIX
peECypCOB.

[IpyHLIMIIBI TOCTPOEHHUS U allllapaTHBIE KOMIIOHEHTHI KOMITBIOTEPHBIX ceTeil. CeTeBbie
nporokoibl. Cerb UHTepHer. Anpecanus B cetu Wutepner. [Ipotokonsr creka TCP/IP.
CucreMa TOMEHHBEIX UMEH.

Pasnenenne [P-cetm Ha moxacetn ¢ nomompbl Macok moncereid.  CereBoe
agMUHUCTpUpoBaHue. [lonydyeHne JaHHBIX O CETEBBIX HACTPOMKAaX KoMIlbroTepa. IIpoBepka
HaJIM4YHMs CBSI3M € y3JI0M ceTH. OnpeeneHue MapipyTa JBHUKEHUSI TAKETOB.

Bunper nesrensnoctu B cetu Mutepuer. CepBuchl Mutepnera. ['eonndopmainmonubie
cucteMbl. ['e0JI0KallMOHHBIE CEPBUCHI PEATTBHOTO BPEMEHU (HAPUMED, JIOKAIUS MOOHUIIbHBIX
TeneOHOB, OMpENEICHHE 3arpyXKEHHOCTH  aBTOMAarucTpajeil), HHTEPHET-TOPTOBII,
OpoHMpOBaHUE OUJIETOB U TOCTUHMUII.

['ocynapcTBeHHBIE 3IEKTPOHHBIE CEPBUCHI U yCIyru. ColmanbHble CETH — OpraHUu3alysl
KOJUIEKTUBHOI'O B3aUMOJICHCTBUS 1 OOMEHA TaHHbIMU. CeTeBOM ATUKET: MpPaBHJIa TOBEACHUS



B KuOeprpoctpanctBe. [Ipobiema MOATMHHOCTH MOMy4YeHHON HHpopMaruu. OTKpPBIThIE
o0Opa3oBaTeibHbIE PECYPCHI.

TexHOreHHble W SKOHOMHYECKHE Yrpo3bl, CBS3aHHBIE C  HCIOJIb30BAHHEM
MH()OPMAITMOHHO-KOMMYHHUKAIIMOHHBIX ~ TexHosorud.  OOmue  mpoOiemMbl  3allUThI
uHpopmaruu 1 uHGOpMaMOHHOW Oe3omacHOcTH. CpeacTBa 3aluThl UHQOpMAIMU B
KOMIIBIOTEpaX, KOMIBIOTEPHBIX CETAX U aBTOMATHU3UPOBAHHBIX HH(OPMALIMOHHBIX CUCTEMAX.
[IpaBoBoe oOecrneueHue nHGOPMAITMOHHOM OE30MIaCHOCTH.

[IpenoTBpaiieHne HECAaHKIMOHUPOBAHHOTO JOCTYNAa K JIMYHOW KOHQUIACHIMAIBHOM
uH(poOpMaIMK, XpaHsIIIEHCs Ha MEPCOHAIBLHOM KOMIIbIOTEPE, MOOMIIBHBIX YCTPONCTBaX.
BpenonocHoe mporpamMmHoe oOecrnedueHue M CIocoObl OOphObI ¢ HUM. AHTUBUPYCHBIC
nporpammbl. OpraHuzanusi JIMYHOTO apxuBa wuHGopmaru. Pe3epBHOE KONMUpOBaHUE.
[TaponbHas 3amuTa apxusa.

[[lndpoBanne naHHbIX. CHUMMETpUYHBIE W HecUMMeTpuuHble MmUdpel. [Tudps
npocroit 3amenbl. [udp Lezaps. [udp Buxenepa. Anroput™m mudpoanust RSA.

Teopernueckue 0CHOBbI HHPOPMATUKH

Nudopmanus, nanaeie u 3HaHus1. UHQopMaloHHbIE TPOLIECCHI B TPUPOE, TEXHUKE U
oO1iecTBe.

HernpepbiBHBIE U AUCKPETHBIE BEIMYMHBI M CUTHAJIBL. He00X0AMMOCTh TUCKpEeTH3aluN
uH(dopManuu, NpelHa3sHAYeHHOW Il XpaHEHWs, Tepenadyd u oO0pabOTKu B LHU(PPOBBIX
CUCTEMAX.

JIBonuHoe konupoBaHue. PaBHOMEpHBIE M HEpaBHOMEpHbIE KOAbL. [lexommpoBanue
COOOIIEHU, 3aITMCAHHBIX C TOMOIILI0 HEPAaBHOMEPHBIX K0J10B. Y cnoBue dano. [loctpoenue
OJIHO3HAYHO JAECKOAUPYEMBIX KOJIOB C IOMOILBIO AepeBa. EAMHUIIBI M3MEPEHUS KOJIMYECTBA
uHdopmaiuu. AndaBUTHBIN TOJIX0/1 K OIIEHKE KOJIMYECTBA UHPOPMAIIUH.

Cuctemsl cunciienus. Pa3BépHyTast 3amuch HENbIX U JPOOHBIX YUCEN B MO3UIIMOHHON
cucreme cuuciaeHus. CBOMCTBA MO3UIIMOHHOM 3amKMCH YHCA: KOJIWYECTBO MG B 3aIlUCH,
MIPU3HAK JETMMOCTH YMCIIa HA OCHOBAHUE CUCTEMbI CUMCIICHUS. AJITOPUTM TIEPEBO/JIA LIEJIOTO
yucna u3 P-MYHOW CHCTEMBI CUMCIICHUS B IECATUUHYIO. AJITOPUTM MEPEBOAA KOHEYHON P-
WYHOU pOOU B JECATUUHYIO. AJITOPUTM MEPEBOJIA IIEJIOT0 YUCa U3 AECATUYHONU CUCTEMBbI
cuucienuss B P-uunyto. IlepeBog koHeuHoW aecatuyHoi Apodbu B P-uunyto. /[Bomunas,
BOCBMEpPUYHAsl M IIECTHAALATEPUYHAS CHUCTEMBI CUWCIEHUS, CBA3b MEXKIYy HHUMH.
Apudmerrueckue omnepalud B TMO3UIIMOHHBIX CHUCTEMAaxX CUMCICHUA. TpouyHas
YPAaBHOBEIICHHAs! CUCTEMA CUMCIICHU. [[BONYHO-AECATUYHAS CUCTEMA CUUCIICHHS.

KomupoBanme tekctoB. KommpoBka ASCII. OpmnobGalitHbie komupoBku. CTaHmapT
UNICODE. KommpoBka UTF-8. Omnpenencaune wHGOPMAIMOHHOTO 00BEMAa TEKCTOBBIX
COOOIIIEHUH.

KoaupoBanue wun3o0paxenuil. OuneHka HHPOPMAUOHHOTO 00bEMa TpaduyecKux
JAHHBIX TPHU 33JaHHBIX pPa3pelleHUd U TIyOWHE KoaupoBaHUs IBeTa. l[BeToBbIE MOjENH.
BektopHoe xomupoBanme. @Dopmarel rpaduueckux daiimoB. Tpéxmepnas rpaduka.
®pakranbHas rpaduka.

KoaupoBanue 3Byka. OueHka HHPOPMAIMOHHOTO O0bEMA 3BYKOBBIX JAHHBIX MpU
3aJJaHHBIX YaCTOTE JUCKPETU3AMU U Pa3pAIHOCTH KOJAUPOBAHUSI.



Anre6pa noruku. [lonsarue Bbicka3bpiBaHus. Beicka3bIiBaTeNbHBIE (POPMBI (TIPETUKATHI).
KBaHTOpBI CylIIeCTBOBaHMS U BCEOOIIHOCTH.

Jlornueckue onepauuu. TaOauibl uCTUHHOCTH. Jlornyeckue Beipaxkenus. Jloruueckue
ToXaecTBa. JloKa3aTeabCTBO JIOTMYECKUX TOXKIECTB C MOMOILIBIO TaOIHI] HWCTUHHOCTH.
Jlormyeckue onepanuu 1 ornepanuy HajJ MHOKECTBAMM.

3aKoHbI aNIreOphl JJOTUKU. DKBUBAJICHTHBIE IPEOOPA30BaHUS IOTUYECKUX BHIPAKEHUH.
Jlornueckre ypaBHEHUS U CUCTEMb] YPAaBHEHUM.

Jlormueckue (yHKUMU. 3aBUCUMOCTh KOJMYECTBA BO3MOKHBIX JIOTHUECKHUX (PYHKIIHMA
OT KOJINYECTBA apryMeHTOB. [1oJIHbIE CUCTEMBI JIOTHUECKUX (DYHKIUH.

Kanonnueckue (opmbl JIOTMYECKUX BbIpaKeHUH. COBEpPUICHHBIE IU3BIOHKTUBHBIE U
KOHBIOHKTUBHBIE HOpMajibHbIe (OPMBI, AITOPUTMBI UX TOCTPOEHUS MO TabIUIe
VCTUHHOCTH.

Jlornyeckne  smemMeHTBl B cocTaBe  KoMmmbrorepa.  Tpurrep.  Cymmarop.
MHuoropa3zpsaaaslii cymmarop. [locTpoeHne cxeM Ha JJOTMYECKUX 3JIEMEHTAX 110 3aJaHHOMY
JIOTUYECKOMY BBIPAKEHHUIO. 3aIIUCh JJOTUYECKOTO BBIPAXKEHUS 110 JIOTUYECKON CXEME.

[IpencraBnenye LENbIX YHUCENI B NaMATH KOMIIbIOTEpa. OrpaHMYEHHOCTh AUana3oHa
yycel IIPU  OTPAHMYECHUM KOJIMYECTBA paspsanoB. llepenosiHeHue paspsIgHOW CETKHU.
be33HakoBrle M 3HAKOBBIE JdaHHBIC. 3HAKOBBIM OWT. J[BOMYHBIA HJOMOJHUTEIBHBIM KO
OTPULIATEIILHBIX YUCE.

[ToOuToBBIe NOrMueckue omepaiuu. Jloruueckuit, apupmMeTuyecKuii U UUKINIECKUN
casuru. [1ludpoBanue ¢ moMoIb0 MOOUTOBO omneparuu «uckiatodaromiee NJ1».

[IpencraBneHre BEIIECTBEHHBIX YHMCENI B NAMATH KOMIIBIOTEpA. 3HAdallas 4acTb W
nopsAAoK uyucia. Jlmana3oH 3HAueHUM BeELIECTBEHHBIX uyucen. I[Ipobimembl XpaHeHUs
BEILIECTBEHHBIX YKCEJI, CBA3aHHBIE C OIPAHMYECHUEM KOJIMYECTBA Pa3psALOB. BblnonHeHHe
ONepalnii ¢ BEIIECTBEHHbIMHA YUCIaMU, HAKOIUIEHHE OLIMOOK MPH BBIYUCICHUSX.

AJITOPUTMBI M IPOrPaAMMHPOBAHUE

Omnpenenenre BO3MOXKHBIX PE3YJIbTaTOB padOThI MPOCTEUIINX aJITOPUTMOB YIIPABICHMUS
VCIIOJIHUTEJIIMA U BBIYMCIIATEIBHBIX aIrOpuTMOB. OnpenencHue MCXOAHBIX IAaHHBIX, NPU
KOTOPBIX aJIFOPUTM MOXKET JIaTh TPEOYEMBbIil pe3yibTar.

Ortanbl pemieHus: 3a1ad Ha KommbioTepe. MHCTpyMEHTalbHBIE CPEACTBA: TPAHCIATOP,
oTnaauuK, npodunupoBumK. KoMmnumsanus W HHTEpOpeTanus nporpamMM. BupTyanbHbie
MAaIIUHBI.

WuTerpupoBanHas cpena pa3paboTku. Meroasl oTianku mporpamm. McnonszoBanue
TpacCUpOBOYHBIX TaOmuu. OTiagouHbli BbIBOA. llomaroBoe BBINOJHEHHWE MPOrPAMMBI.
Toukn ocranosa. [IpocMOTp 3HaAUEHUM TTEPEMEHHBIX.

SA3pixk mporpammupoBanus (Python, Java, C++, C#). Tumbl 1aHHBIX: 1IETOYUCIICHHBIE,
BEILIECTBEHHBIC, CHUMBOJIbHBIC, Jlorndyeckue. Bersnenus. Cnoxsbsle ycioBusd. L{ukibr c
ycinoBueM. llukibl mo nepeMeHHOW. B3auMo3aMEHsAeMOCTb pa3/IMYHBIX BHUAOB LIUKIIOB.
WNuBapuant nukna. CocTaBiieHHE IMKIA € MCIOJb30BAaHUEM 3apaHee ONpeaeiaEHHOro
MHBapHaHTa LUKJIA.

JlokymenTupoBanue nporpamm. HMcmnons3oBanue KoMMeHTapueB. Iloaroroska
OIMCAHMs IPOrpaMMBbl U MHCTPYKILUU UIS TI0JI30BATEIIA.



Aaroput™Mbl 00paOOTKH HATypajbHBIX YHCEN, 3alMCAHHBIX B MO3HIIMOHHBIX CHCTEMax
CUMCJICHMs: pa30MEeHME 3amuCH 4YKCclia Ha OTACNbHbIE IHU(PHI, HAXO0XKICHHUE CYMMbI U
npousBeieHus Hudp, HaX0XKICHNE MaKCUMAIbHON (MUHUMAIbHON) IIU(PBHIL.

HaxoxxaeHue Bcex MPOCTHIX 4YMCeNl B 3aJaHHOM auana3oHe. [IpencraBineHue uducia B
BU/JIE HA0Opa MPOCTBIX COMHOKHUTENEH. AITOPUTM OBICTPOTO BO3BEICHUS B CTETICHb.

OOpaboTka MAaHHBIX, XpaHsmuxcs B ¢ainax. TekcToBble M JBOMYHBbIE (HalIbL.
daitnoBrie nepemMeHHbIe ((ailstoBbie yKka3zaTenn). Urenue u3 ¢aiina. 3anuch B ¢aii.

Pazouenne 3amaun Ha mnonzamauu. I[logmporpammel (Tpoueaypbl W (DYHKITUR).
Pekypcus. PexkypcuBHble 00BeKTHl ((pakrtainsl). PekypcuBHble mpoueaypbl U (QyHKIUU.
Hcnonb3oBaHue cTeKa JJIsl OpraHU3alui PEKYPCUBHBIX BHI30BOB.

Hcnonp3oBaHue cTaHAapTHON OMOIMOTEKH sA3bIKa porpaMmupoBanus. [logkmouenue
OUOIMOTEK MOANPOTrPAMM CTOPOHHUX MPOU3BOAUTENEH. MOIYTbHBIN NPUHIUI TOCTPOSHUS
porpamm.

Uucnennsle MeTobl. TouHOE U PUOIMHKEHHOE pelieHus 3a1aun. YucieHHbie MeTo bl
peleHusl ypaBHEHUN: METOJl Tepedopa, METoJl MOJOBUHHOTO jeieHus. I[lpubmumxénHoe
BBIUMCJICHHE JUIMH KPUBBIX. Bbluucienue miomaneii Quryp ¢ MOMOIIBIO YHCIEHHBIX
METOJI0B (METOJ MPSIMOYTOJIBHUKOB, MeToA Tparnenuii). I[lonck Makcumyma (MHUHUMYyMa)
GyHKIMH OTHOM MEPEMEHHON METO0M MOJIOBUHHOTO JIETICHUS.

OOpaboTka CUMBOJBHBIX AaHHBIX. BcTpoeHHble (YHKUIMM $3bIKA MPOrPAMMHPOBAHUS
Uit 00pabOTKH CUMBOJIBHBIX CTPOK. AJTOPUTMBI OOpaOOTKM CHMBOJBHBIX CTPOK: MOJICUET
KOJIMYECTBA TMOSBICHUI CHMBOJA B CTPOKE, pa3OMeHHE CTPOKH Ha CJIOBa MO MPOOETbHBIM
CUMBOJIaM, TOUCK IOJICTPOKM BHYTPU JAHHOW CTPOKH, 3aM€HA HAWJICHHOM IOJCTPOKM Ha
JIpYryl0 CTpoKy. ['eHepaiusi BceX CJIOB B HEKOTOPOM andaBUTe, YIOBJICTBOPSIOIIMX
3aJlaHHBIM orpaHudeHusM. [IpeoOpa3oBaHue ynciia B CHMBOJIBHYIO CTPOKY M OOpaTHO.

MaccuBbl U MocCienoBaTeIbHOCTH YKceN. Bpruucienne 0O0OOMIEHHBIX XapaKTEPUCTHK
AJIIEMEHTOB MACCUBA WJIM YHCIOBOM MMOCIEA0BATEIBHOCTH (CyMMBI, TPOU3BEAEHUS, CPETHETO
apu(pMEeTHYECKOro, MUHUMAIBHOIO UM MaKCHUMAaJIbHOTO 3JIEMEHTOB, KOJIMYECTBA 3JIEMEHTOB,
YAOBIIETBOPSIIOIIMX 3aJIaHHOMY YCJIOBHIO). JIMHEHHBI MMOMCK 3a/laHHOTO 3HAYEHUs B
MacCHuBe.

CoptHpoBKa 0JHOMEPHOr0 MaccuBa. IIpocTeie METOIbI COPTUPOBKY (METOT ITy3bIPbKa,
METOJT BBIOOpa, COpTHUpOBKa BcTaBkamu). COpTUpOBKa CHHsHHEM. bbIcTpasi copTHpOBKa
maccuBa (anroputM QuickSort). J[BouuHbIN TOUCK B OTCOPTUPOBAHHOM MACCHBE.

JIBymMepHble MacCHBBI (MaTpuibl). AJTOpPUTMBI 0OpaOOTKH JBYMEPHBIX MAaCCHBOB:
3aMOJHEHUE JBYMEPHOI'O YHMCIOBOIO MAacCCHBa IO 3aJaHHBIM IPABUJIAM, IOUCK 3JIEMEHTa B
JBYMEPHOM MAacCUBE, BBIYMCICHHME MaKCUMyMa (MHHHUMYMa) H CYMMbI 3JEMEHTOB
JIByMEPHOTO MacCHBa, IEPECTaHOBKA CTPOK U CTOJIOIIOB IBYMEPHOTO MacCHBa.

HNudopmanuoHHbIe TEXHOJIOIMH

TekcroBblii mponieccop. Penakruposanue u popmaruposanue. [Iposepka opdorpadun
u rpaMMatukd. CpeacTBa NOMCKA M aBTO3aMEHbI B TEKCTOBOM Iporieccope. Mcnonb3zoBanue
ctiiieid. CTpyKTypUpOBaHHbBIE TEKCTOBBIE JOKYMEHThI. CHOCKH, oriyiaBiieHre. KomekTuBHas
pabota ¢ JOKyMeHTaMu. VHCTpyMEHTBI pELEH3UpPOBAaHUS B TEKCTOBBIX IPOILIECCOPAX.
Oobnaunble cepBuchl. [lenoBas nepenucka. Pedepar. [IpaBuna uutupoBaHust HICTOYHUKOB U



odopmiienus 6ubauorpapudeckux ccoutok. OpopmiIeHne CIUCKa TUTEPATypPhl. 3HAKOMCTBO
C KOMIBIOTEPHOM BEPCTKOM  TeKcTa. TeXHUYECKHME CpeacTBa BBOJA  TEKCTA.
Criennanu3upoBaHHbBIE CPENCTBA PEJAKTUPOBAHNSA MATEMATHYECKUX TEKCTOB.

Ananu3  pgaHHbIX. OCHOBHBIE 3aJlayd  aHAM3a JAHHBIX: [POTHO3UPOBAHUE,
KJaccupukanus, KiacTepusalus, aHalu3 OTKIOHEHMH. IlocnenoBaTeslbHOCTh pELIEHUS
3a]a4 aHalM3a JAHHBIX: cOOp MEPBUYHBIX JAaHHBIX, OYMCTKAa M OLICHKA KauyecTBa JAaHHBIX,
BbIOOp W/WIM TOCTPOCHHE MOJIENH, NpeoOpa3oBaHUE [AaHHBIX, BHU3yajlu3allus JIaHHBIX,
UHTepIIpeTalus pe3ynbTaTtoB. [I[porpaMmmHbie Cpe/icTBa U HHTEPHET-CEPBUCHI sl 00pabOTKH
U TpEeJCTaBleHUs JaHHBIX. bonbiine gaHHble. MammHHoe oOyueHue. MHTennekTyanbHbIi
aHAJIN3 JAHHBIX.

AHanu3 JaHHBIX C MOMOIIBIO AJIEKTPOHHBIX TAONUL. BhluucieHue CyMMbl, CpeIHETrO
apu(meTryeckoro, HauOOJbIIEr0 (HAaWMEHBLIET0) 3HAYeHHUs Juana3oHa. Boluncienue
KO3 puImeHTa KOppeIsLnU ABYX pA10B JaHHbIX. [locTpoeHne cTon0uaThIX, JINHEHYAThIX U
KpyroBelx nuarpamM. Iloctpoenue rpadguxoB Qynkumid. [lonbop nuHuUM TpeHaa, peuieHUe
3a/1a4 IPOTHO3UPOBAHUS.

UucneHHoe pellieHrne ypaBHEHUH ¢ MOMOIIbI0 11oA00pa napamerpa. OnTuMu3anus Kaxk
MOUCK HaWJIy4IIeTro pelleHus B 3aJaHHbIX ycloBusix. lleneBas (yHkuus, orpaHuyeHus.
JlokanbHble U rI100aTbHBIM MUHUMYMBI 11eJieBOM pyHKIMH. Penenne 3aga4 onTUMHU3aIuy ¢
OMOIUIBIO AJIEKTPOHHBIX TAOJIHII.

11 KIIACC

Teopernueckne 0CHOBbI HHPOPMATHKH

TeopeTnueckne MOIXObI K OLIEHKE KOJMYecTBa MHGOpMaMu. 3aKOH aJAUTHUBHOCTH
unpopmaiuu. Gopmyna Xapriau. Mapopmanus u BepostHocTs. @opmyina lllenHona.

Anroputmbl cxkatusi gaHHbIX. Anroputm RLE. Anroputm Xaddmana. Anroputm
LZW. Anroput™mbl CXaTusl JaHHBIX C MOTEPSMU. YMEHbBIIECHUE TITyOMHBI KOJAUPOBAHHS
usera. OCHOBHBIE Haen anroputMoB cxatust JPEG, MP3.

CkopocTh niepeiaun JaHHBIX. 3aBUCUMOCTh BPEMEHU Tepeau 0T UH(POPMAIIHOHHOTO
0o0bEMa JaHHBIX M XApaKTEPUCTHK KaHajla CBs3HU. [I[pUuMHBI BO3HMKHOBEHHUS OLIMOOK IpH
nepenade JaHHbIX. Kojpl, MO3BOJSIOMIME OOHAPYXUBAaThb W HUCIPABIATh  OIIMOKH,
BO3HUKAIOIME TMpu Iiepenaye pAaHHbIX. Paccrosume Xommuara. KoaumpoBanuwe ¢
noBTopeHruem outoB. Koasl XamMmuHra.

Cucrempl. KommnoHeHThl cucTeMbl MW uX B3aumojeicTBue. CHUCTEMHBIM 3(deKT.
VYnpasienue kak HH(QpOpMaIMOHHBIH rpouecc. OOpaTHast CBS3b.

Monenn wu wmoxenupoBanue. Llenp wmonenupoBanuss. COOTBETCTBUE  MOJIENH
MOJICTTUPYEMOMY OOBEKTYy WM TMporeccy, Lenu MojenupoBanus. Dopmanuzanus
NPUKJIAAHBIX 33a4.

[IpencraBieHure pe3yiabTaTOB MOJAEIUPOBAHUSA B BUAE, YJOOHOM JJisi BOCHPHSITHS
yenoBekoM. ['paduueckoe npecrapieHrne JaHHBIX (CXeMbl, TaOJIUIIbI, TPadUKH).

I'padbr. OcHoBHBle moHsATUSA. Buapl rpados. Onucanue rpadoB ¢ MOMOIIBI0 MaTpPHIL
CMEXHOCTH, BECOBBIX MATpHI, CHUCKOB CMEXHOCTH. PellleHne anropuTMUYecKux 3ajad,



CBS3aHHBIX C aHANU30M TrpadoB (IOCTPOCHHE ONTHUMAIBHOTO IyTH MEXIY BEpIIMHAMHU
rpada, onpeaeneHne KOJIMYECTBA PA3INYHbIX ITyTEH MKy BEpIIMHAMHA OPUEHTUPOBAHHOTO
AIUKIINYECKOTo Tpada).

HepeBbsi. bunapnoe nepeBo. [epeBbss moucka. CrocobOsl 00xo1a Jepesa.
ITpencraBieHre apupMETHUECKUX BBIPAXKEHUNW B BUAE AepeBa. J(MCKpeTHbIE UIPhl ABYX
UTrpoKoB ¢ mojHOM mH(popmauuen. [loctpoenue nepeBa nepebopa BapHAHTOB, OMUCAHUE
CTpaTermu Wurpbl B TaOMM4HOM (opme. BBIMTPBILIHBIE W NPOUTPHIIIHBIE O3ULUU.
BBIMrpBIIIHBIE CTPATETHH.

CpenctBa MCKyCCTBEHHOro HHTeiUiekTa. (CepBHCHI  MAIIMHHOTO IIEpEBOJa U
pacnio3HaBaHusi yCTHOM peud. KorautuBHble cepBuchl. MpaeHtudukanuss U MOUCK
n300paxkeHut, pacmnozHaBanue jui. CamooOyuaromuecs cucTeMmbl. VckyccTBeHHbIN
WHTEJUIEKT B KOMITBIOTEPHBIX Urpax. Vcronap30BaHNe METOJOB UCKYCCTBEHHOI'O MHTEIUIEKTA
B oOOywarommx cucreMmax. lVcroib30BaHHE METOAOB MCKYCCTBEHHOI'O MHTEUIEKTa B
poOortorexnuke.  Murepner  Bemeil.  IlepcrnekTuBbl ~ pa3sBUTUS  KOMIIBIOTEPHBIX
MHTEJJICKTYJIbHBIX cUCcTeM. HelipoHHbIE ceTH.

AJITOPUTMBI M IPOrPAaMMHUPOBAHME

dopmann3anys NOHATHA aroputmMa. MamuHa ThrOpHHTra KaKk yHUBEpCAJIbHAS MOJEb
BbIuMCIicHUHU. Te3uc Yépua—Twropunra.

O1ieHKa CJI0)KHOCTH BBIYUCIICHUN. Bpems paboThl 1 00bEM UCIIOIB3YEMON MAMATH, UX
3aBUCUMOCTh OT pa3Mepa HMCXOAHBIX JaHHBIX. OLEHKa acUMIITOTHYECKON CIOKHOCTH
ITOPUTMOB.  AJITOPUTMBI  TOJMHOMHUATIBHONW  CIOKHOCTH. [lepeOGopHbIe  aNrOpPUTMBI.
[Ipumepsl pa3aUYHBIX AJTOPUTMOB PELICHHS OAHOW 3a/ayd, KOTOPbIE MMEIOT Pa3IMYHYIO
CJIO’)KHOCTB.

[Iouck mPOCTBIX YHMCEN B 3aJaHHOM JWAIla30HE C MOMOUIBI0 AJTOPUTMA «PELIETO
OparocheHay.

MHoropa3psiiHbie HeNbIe Yncia, 3a1a4u JIIMHHON apu(pMETUKH.

CrnoBapu (accouuaTUBHBIE MAacCHUBBI, OTOOpaxeHus). Xoul-rabnuubl. Iloctpoenue
aJ1(paBUTHO-4aCTOTHOI'O CJIOBAps 7S 33JaHHOI'O TEKCTA.

Crexu.  AHamu3  NOpPaBUIBHOCTH  CKOOOYHOTO  BbIpaKEHHUsA.  BwlumciieHue
apu(pMEeTUYECKOTO BBIPAXKEHUS, 3aIUCAHHOTO B MOCT(HUKCHOMN dopMme.

Ouepenu. Mcnionb3oBaHue o4epeau Al BPEMEHHOTO XPaHEHUS JaHHBIX.

AnroputMmsl Ha rpadax. [locTpoeHne MUHUMaIbHOTO OCTOBHOTO JIEPEBA B3BELIEHHOIO
CBSI3HOI'O HEOPUEHTUPOBAHHOTO rpada. KoauuecTBo pa3inyHbIX MyTeH MKy BEpLIIMHAMU
OPUEHTHUPOBAHHOTO AIMKINYECKOTO rpada. Anroputm [{eiKkcTphl.

epeBbs. Peanmnsanmsa pepeBa € IMOMOIIBIO CCBUIOYHBIX CTPYKTyp. /JlBOoWuHBIE
(bunapHbie) nepeBbs. [locTpoeHue mepeBa sl 3aJaHHOTO apU(PMETHUESCKOTO BBIPAKCHUS.
PexypcuBHble anropuTMmbl o0xoja nepeBa. Mcmosb30BaHHME CTeKa M ouepenu Ais o0xoja
Jepesa.

JIlnHamMu4eckoe NpOrpaMMHUpPOBAHME KAaK METOJ PEMIEHUS 3a0ad C COXPAaHEHUEM
INPOMEKYTOUHBIX ~ pE3yJIbTaTOB. 3aJaud, pelaeMble ¢ I[OMOIIbI0 JIUHAMHYECKOIrO
IPOrpaMMHUPOBAHHUS: BBIYMCIEHUE PEKYPCUBHBIX (YHKIUH, MTOACUET KOJMYECTBA BAPUAHTOB,
3a/1a4y ONTUMU3ALINH.



[lonsiTue 00 OOBEKTHO-OPUEHTHUPOBAHHOM MPOrpaMMHUpPOBAHUH. OOBEKTHI M KIIACCHI.
CpoiictBa U MeTOAbl O00BEKTOB. (OBEKTHO-OPMEHTHUPOBAaHHBIM aHanu3. Pa3zpaboTka
mporpaMM  Ha  OCHOBE  OOBEKTHO-OPUEHTHPOBAHHOTO  Toaxonaa.  WHkamcynsmws,
HacJeJ0BaHUE, MOTUMOPHU3M.

Cpenpl ObicTpoOl pazpaboTku nporpamm. [IpoekTrupoBanue nnrepdeiica monpb30BaTes.
Hcrnionbp30BaHre TOTOBBIX YIIPABJIsEMbIX 2JIEMEHTOB JJI MOCTPOCHUS HTEep(deiica.

00630p A36IKOB TTporpamMmupoBanus. [loHsTHE 0 TapaaurMax TPOrpaMMUPOBAHHUS.

HNudopmanuoHHbIe TEXHOJIOIMH

OTanbl  KOMIIBIOTEPHO-MATEMATHUYECKOTO  MOJCIMPOBAHUS: TIOCTAHOBKA  3aJlayu,
pa3paboTka MOJENM, TECTUPOBAHHE MOJIETH, KOMIIBIOTEPHBIA 3KCIEPUMEHT, aHaJIu3
pE3YyIbTAaTOB MOJICIUPOBAHUSL.

JluckpeTuzanusi mMpu MaTEMATUYECKOM MOJCIIMPOBAHUU HEMPEPHIBHBIX MPOIECCOB.
MopenupoBanue ABWKEHUS. MojaenupoBaHue OMOJIOTMYECKHX CHUCTeM. MaTeMaThudecKue
MOJENHN B SKOHOMHKE. BhIUHUCIUTENBHBIE SKCIIEPUMEHTBI C MOJIEIISIMH.

OOpaboTka pe3ynbTaTOB 3KcHepuMeHTa. MeToj HauMeHbIuX KBajpaToB. OleHKa
YUCJIOBBIX TMapaMETPOB MOJCIHUPYEMBIX OOBEKTOB H TMporeccoB. BoccraHoBieHue
3aBUCHUMOCTEH MO pe3yJibTaTaM SKCHEPUMEHTA.

BepostHoctHbie Monenu. Metoasl MonTe-Kapio. MuTaimoHHOE€ MOJEIMPOBAHMUE.
CucreMbl MacCOBOTO 00CTY>KHBAHUS.

Tabmuunbie (pensiiioHHbIe) 0a3bl JaHHBIX. Tabnuila — MpEeACTaBICHUE CBEACHHUN 00
onHOTHITHBIX 00bekTax. Iloie, 3anuce. Kimrou Tabauiel. PaboTta ¢ roroBoii 0a30ii JaHHBIX.
3anonHenue 0a3pl JgaHHBIX. [louck, copThpoBka W (UIbTpaIus MAaHHBIX. 3ampochl Ha
BBIOOPKY JaHHBIX. 3aMpOCHI ¢ TapameTpamMu. Beruucisemble 1o B 3aIpocax.

MHorotabiuunple 0a3bl JaHHBIX. THUIMBI CBSA3eM MexAy Tabiaunamu. BHemHui Kirod.
[{emocTHOCTH Oa3bl TaHHBIX. 3aMPOCHl K MHOTOTAOIUYHBIM 0a3aM TaHHBIX.

WNHurepHer-npunoxenns. [loHsaTue o0 cepBepHOM W KIMEHTCKOM 4YacTiIX cauTa.
TexHonorus «KJIUEeHT — CEpBEP», €€ NOCTOMHCTBA U HenocTaTku. OcHOBBI a3bika HTML un
kackagubix Tabmui ctuieit (CSS). Cuenapuum Ha si3bike JavaScript. dopmbel Ha BeO-
CTpaHULE.

Pa3memenne BeO-caiiToB. Ycayra XocTuHra. 3arpy3ka (aiyioB Ha CauT.

BBon n300pakeHuii ¢ MICMOIb30BAHUEM PA3IUYHBIX IUPPOBBIX YCTPOUCTB (IIUBPOBHIX
doToanmapaTtoB M MHKPOCKONOB, BHJIEOKAMEpP, CKaHEPOB M JIPYTUX YCTPOMCTB).
['paduueckuit penakrop. Paspemenue. KanpupoBanuwe. WcnpaBieHue NEpCIEKTUBHI.
['mcrorpamma. Koppekius ypoBHel, koppekmus mBeTa. (OeCIBeYWBAHHE I[BETHBIX
n3oopakennii. Perymn. PaGota ¢ obmactsamu. OuiabTpEIL.

MHuorocnoiinsle n300paxkenusa. TexkcroBblie ciion. Macka ciosi. Kananel. CoxpaHeHue
BbIiesieHHONM oOnactu. IloaroroBka wiutrocTparuii st BeO-cailToB. AHUMHUPOBAHHbBIC
U300paKEeHHUS.

BekropHas rpaduka. [Ipumutusbel. V3MeHeHne mopsiika 3J€MEHTOB. BeipaBHUBaHHE,
pacupenenenue. ['pynmupoBka. Kpusbie. @opMaTrsl BEKTOPHBIX PUCYHKOB. lcronb3oBanue
KOHTYpOB. BekTopuzaiusi pacTpoBbIX H300paxeHUM.



[IpyHIMIIBI TIOCTPOEHUS U PENAKTUPOBAHUS TPEXMEPHBIX MoAene. CEeTOYHbIE MOJEIIH.
Marepuansl. MoenupoBaHUE UICTOYHUKOB OcBelleHHs. Kamepsl. AJIUTUBHBIE TEXHOJIOTUU
(3D-npunTepsl). [ToHsATHE O BUPTYaIbHON PEATLHOCTU U AOMOJIHEHHOW PEaIbHOCTH.

[NIAHUPYEMBIE PE3VYJIbTATBI OCBOEHUMS ITPOI'PAMMBI [10 THOOPMATHUKE
(YTJIYBJIEHHBIN YPOBEHbB) HA YPOBHE CPEJIHEI'O OBILEI'O OBPA3OBAHUS

JIMYHOCTHBIE PE3YJIBTATHI

JIMYHOCTHBIE pe3yJbTaThl OTPAKAIOT TOTOBHOCTh M CIOCOOHOCTH OOyYarouuxcs
PYKOBOJICTBOBAThCSl C(OOPMUPOBAHHOW BHYTPEHHEW TMO3UIIMEH JMYHOCTH, CHUCTEMOU
IIEHHOCTHBIX OpPHWEHTAIlMM, TO3UTUBHBIX BHYTPEHHHUX YOEKICHUN, COOTBETCTBYIOIIUX
TPaJMIIMOHHBIM IIEHHOCTSIM POCCHUHCKOr0 OOIlEeCTBa, PACHIMPEHHUE YXU3HEHHOTO OMbITa U
OTIbITA ACSITEIBPHOCTU B TPOIIECCE peaM3alliyd CPEICTBAMH YYEOHOTO MpeaMeTa OCHOBHBIX
HANpPaBJICHUN BOCHUTATEIILHON JEATEIbHOCTH.

B pesynprate uzyueHus MHPOpPMATHKH Ha yYpOBHE CPEIHETO OOIIET0 OO0pa3oBaHUS y
obyuarorierocst OyayT chopMUPOBAHBI CIAEAYIONTNE TUIYHOCTHBIE PE3yJIbTaThI:

1) rpamaaHCKOro BOCIUTAHUSA

OCO3HAaHHE CBOMX KOHCTHTYIMOHHBIX TpaB W OOSI3aHHOCTEH, YBaXKCHHE 3aKOHA H
MPABOTIOPSAIKA, COOJFOACHUE OCHOBOIIOIATAIOIMINX HOPM HWH(GOPMAIIMOHHOTO TpaBa W
nH(pOpMaIIMOHHOM 6€30MaCHOCTH;

TOTOBHOCTh MPOTHUBOCTOSITh HAEOJOTMU IKCTPEMHU3MA, HallMOHAIU3Ma, KceHodoOuwu,
JUCKPUMUHAIIMK 110 COLIMAJIbHBIM, PEJIUTHO3HBIM, PACOBBIM, HAIMOHAIBHBIM IMPU3HAKAM B
BUPTYaJIbHOM MPOCTPAHCTBE;

2) NaTPUOTHYECKOT0 BOCITUTAHUS:

[EHHOCTHOE OTHOIIIEHHE K UICTOPUYECKOMY HACJIe[II0, TOCTIXKEHUsIM Poccuu B Hayke,
UCKYCCTBE, TEXHOJOTHUSAX, IMOHUMAHUE 3HAYeHUs HHPOPMATUKU KaK HAyKH B >KU3HU
COBPEMEHHOTO 00IIIEeCTBA;

3) 1YXOBHO-HPABCTBEHHOT0 BOCIUTAHMS:

c(hOpMHPOBAHHOCTH HPABCTBEHHOT'O CO3HAHMS, STUUECKOTO ITOBEICHNUS,

CIIOCOOHOCTh ~ OLIEHMBAaTh CHUTYyalldl0 M [PUHHUMATh OCO3HAHHBIE  PEIICHUS,
OPUEHTUPYSCh HAa MOpPAJIbHO-HPABCTBEHHBbIE HOPMBI M IIEHHOCTH, B TOM YHCIIE B CETH
WNHurepHerT;

4) 3CTEeTHYeCKOr0 BOCIIUTAHUSA:

ACTETUYECKOE OTHOLIEHHE K MHpPY, BKIIOYAs 3CTETUKY HAYYHOTO M TEXHHYECKOTO
TBOPYECTBA;

CIIOCOOHOCTH BOCIIPUHUMATH Pa3JIMUHbIE BUJIbI UCKYCCTBA, B TOM YUCJIE OCHOBAHHOTO
Ha UCIOJIb30BAaHUY WH()OPMAITMOHHBIX TEXHOJIOTH;

S) pu3uYeCcKOro BOCIIMTAHMS:

c(hOpMHPOBAHHOCTh 3JI0POBOTO W 0€30MacHOTO 00pasza >KU3HU, OTBETCTBEHHOIO
OTHOIIIEHUS K CBOEMY 3JI0POBBIO, B TOM UHCIIE 32 CUET COOII0/IeHUsT TpeOOBaHMM Oe30MmacHOn
AKCIUTyaTalu CPEACTB MHPOPMAITMOHHBIX U KOMMYHUKAIIMOHHBIX TEXHOJOTUH;



6) Tpy10BOIr0 BOCIUTAHUSA:

FOTOBHOCTb K  AaKTHUBHOW  JICSITEIBHOCTH  TEXHOJOTMYECKOM UM  COUHUAIBHOMU
HAIPaBJICHHOCTH, CIIOCOOHOCTh MHUIIUUPOBATH, TUIAHUPOBATH U CAMOCTOSITEIIBHO BHITIOJIHSITh
TaKy JeATeIbHOCTD;

uHTEepec K cdepaM mpodeCcCUOHATBHOM JeATeIbHOCTH, CBS3aHHBIM C HMH()OPMATHKOMH,
IporpaMMUpPOBaHUEM W MHGOPMAIIMOHHBIMA  TEXHOJOTHSMHM, OCHOBAaHHBIMH  Ha
JTOCTIKEHUSIX HAYKH MH(POPMATUKHU ¥ HAYYHO-TEXHUYECKOTO MPOTPecca, YMEHHE COBEpIIaTh
OCO3HAHHBIM BBIOOp Oyaymiedt mpodeccrr W peaau30BbIBATh COOCTBEHHBIE >KU3HEHHBIC
TUTaHbL,

TOTOBHOCTh M CIIOCOOHOCTH K 00pa30BaHUIO U CaMOOOPa30BaHUIO Ha MPOTSHKEHUU BCEi
KU3HH,

7) 3K0JIOrH4eCKOro BOCIIUTAHUA:

OCO3HaHME rI00aTbHOTO XapaKTepa SKOJOTUYECKUX MPoOIeM U MyTeH UX pellieHusl, B
TOM YHCJIE C YUETOM BO3MOXKHOCTEH MH(POPMAIIMOHHO-KOMMYHUKAIIMOHHBIX TEXHOJIOTUH;

8) HeHHOCTH HAYYHOT0 MO3HAHMS:

c(hOpPMHPOBAHHOCTh MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTHS HAYKH, JOCTH)KCHHUSM HAyYHO-TEXHHMUYECKOTO TMporpecca U OOIIECTBEHHOMN
NPaKTUKH, 32 CUET MOHUMAHUS POJU HH(POPMAIMOHHBIX PECYpcoB, MH(MOPMAIMOHHBIX
poleccoB M HMHGOPMAIMOHHBIX TEXHOJOTHM B YyCIOBUSIX IudpoBoil TpaHchopmaluu
MHOTHX c(ep KU3HU COBPEMEHHOTO 00IIeCTBA;

OCO3HAHUE I[IEHHOCTH HAyYHOU JIESITENbHOCTH, TOTOBHOCTHh OCYIIECTBISATH MPOCKTHYIO
Y UCCIIEIOBATEIIbCKYIO JIEATEIIbHOCTh MHAUBHUIYAJIbHO U B TPYMIIE.

B nporecce OOCTHXKEHHMS JMYHOCTHBIX PE3YyJIbTATOB OCBOCHHSI MPOTpPamMMbl IO
uHpopMaTuke y O0OydYalolUXCsi COBEPIICHCTBYETCS  SMOIMOHAIBHBIA  HMHTEIUICKT,
MIPEANOIararoniui chOpMHUPOBAHHOCTb:

CaMOpPETyJMpPOBaHMs,  BKJIIOYAIOIIETO  CAMOKOHTPOJIb,  yMEHHE  IPUHUMATh
OTBETCTBEHHOCTh 3a CBOE IMOBEIECHHME, CIOCOOHOCTh aJaNTUPOBATHCA K SMOIMOHAIBHBIM
U3MEHEHUSIM U TIPOSBIISITH THOKOCTh, OBITh OTKPHITHIM HOBOMY;

BHYTPEHHEH MOTHBAIIMM, BKJIOYAIOIIEH CTPEMJICHHE K JIOCTMXKCHHUIO IEIH U YCHeXy,
ONTHUMU3M, MHUIIMATUBHOCTh, YMEHHUE JCHCTBOBATh, UCXO/IS U3 CBOMX BO3MOYKHOCTEH;

OMIIATUH, BKIIOYAIONICH CITOCOOHOCTHh MOHMMATh 3MOIMOHAIBLHOE COCTOSHHUE NPYTHUX,
YUYUTHIBATh €r0 MPU OCYLIECTBICHUUM KOMMYHHUKAIIMH, CIIOCOOHOCTh K COYYBCTBUIO U
COTIEPEKUBAHUIO;

COIIMAJIBHBIX HABBIKOB, BKJIIOYAIONINX CIOCOOHOCTh BBICTPAWBATh OTHOIICHUS C
JIPYTUMU JTIObMU, 3a00TUTHCS, TIPOSBIIATh HHTEPEC U Pa3pemiaTh KOHPIUKTHI.

METAIIPEAMETHBIE PE3YJIBTATDBI

B pesynbrate uzyueHus MHPOPMATUKH Ha yYpOBHE CPEIHETO OOIIero oO0pa3oBaHUs Yy
oOyyaromierocs OyayT chOpMUPOBAHBI METANPEIMETHBIC pE3YyJbTaThl, OTPAXXEHHBLIC B
YHUBEPCATBHBIX YYCOHBIX JIEHCTBUAX, a HMEHHO — TIO3HABaTEIbHBIC YHUBEPCAIbHBIC



y4eOHbIE IeMCTBUSL, KOMMYHUKATHUBHBIE YHUBEPCAJIbHbIE YUEOHbIEC NEHCTBUS, PETYIIATUBHbBIE
yHHUBEpCaJbHbIe yueOHbIE AEUCTBHSI, COBMECTHAS 1€ATEIbHOCTb.

Ilo3HaBaTe/ibHbIE YHUBEPCAJIbHbIE YUeOHbIE 1elCTBUSA

1) 6a30Bble JIOrHYecKHe AeHCTBHUSA:

CaMOCTOATENLHO (POPMYJIMPOBATh W aAKTyaIH3UPOBATh MPOOJIEMY, paccMaTpuBaTh €€
BCECTOPOHHE;

yCTAaHABJIMBATh CYIIECTBEHHBIM TMPU3HAK WM OCHOBAHMS JUIi  CpaBHEHUS,
KJ1accupuKaluu U 0000IIeHUS;

ONPENEIATh EH ACSITEIbHOCTH, 33/1aBaTh MApaMETPbl U KPUTEPHUH UX JIOCTUKEHHUS;

BBISIBJISITH 3aKOHOMEPHOCTH Y MMPOTUBOPEYMS B paCCMaTPUBAEMBbIX SIBIICHUSX;

pa3pabarpiBaTh IIJIaH pEHIEHUS MpoOJeMbl C Y4€TOM aHaIW3a HMEIOIIUXCS
MaTepUaIbHBIX U HEMATEpHUAIbHBIX PECYPCOB;

BHOCUTHh KOPPEKTHUBBI B JIESITEIBHOCTh, OIIEHUBATh COOTBETCTBUE PE3YJILTATOB IETSIM,
OIIEHUBATh PUCKH MOCIIE/ICTBUHN JAEATEIbHOCTH;

KOOPJIMHUPOBATh U BBIMOJHATHE PadOTy B YCIOBUSX PEATbHOTO, BHPTYaJIbHOTO H
KOMOMHUPOBAHHOT'O B3aUMOJICUCTBUS;

pa3BUBaTh KPEATUBHOE MBIIIUICHUE TIPU PEIICHUH KU3HEHHBIX TIPOOJIEM.

2) 0a30BbI€e HCCJIEI0BATEIbCKHE eHCTBHSI:

BIAJCTh HABBIKAMH y4eOHO-HCCIICIOBATEILCKOM W TMPOEKTHOW JIeATEeITHHOCTH,
HABBIKAMH pa3perieHus mpo0ieM, CIIOCOOHOCTHI0 M TOTOBHOCTHIO K CaMOCTOSITEIILHOMY
MIOMCKY METOJIOB pEIICHUS MNPaKTUYECKUX 3a/ad, MNPUMEHEHUIO pA3JUYHBIX METOJIOB
MTO3HAHUS;

OCYILIECTBJISITh PA3JIUYHbBIE BUJbI JACSITEIBHOCTH MO MOJYYEHUIO HOBOTO 3HAHUS, €r0
WHTEPIPETAINH, TPEOOPA30BAHKUIO U IPUMEHEHUIO B PA3JIMYHBIX YICOHBIX CUTYAIUAX, B TOM
YHUCJIe TP CO3JaHUU YUECOHBIX U COLIMAIBHBIX MTPOCKTOB;

dbopMupoBaTh HAy4YHBI THUN MBIIIJIEHUS, BJAJeTh HAyYHONW TEPMHUHOJIOTHEH,
KJIFOUYEBBIMU MOHATHUSIMUA U METOJIAMU;

CTaBUTH U (HOPMYJIHUPOBATH COOCTBEHHBIC 33/1a4u B 00pa30BaTEIbHON ACATEIHPHOCTH U
YKW3HEHHBIX CUTYyalUsX;

BBISIBJIATH TTPUUMHHO-CJICACTBEHHBIC CBSI3M W AKTyaJW3UWpPOBATh 3a/ady, BBIJIBUTATH
TUIIOTE3y €€ PEIICHMS, HaXOAUTh apryMEHThI IS JOKa3aTelIbCTBA CBOUX YTBEPKIACHUM,
3a/1aBaTh MapaMeTPbl U KPUTEPUH PEILICHHUS;

aHAJTM3UPOBAaTh TMOJYYEHHBIE B XOJAE pEUICHUS 3aJlaud pe3yJibTaThl, KPUTUUECKU
OIIEHMBATh UX JOCTOBEPHOCTh, MPOTHO3UPOBATH U3MEHEHNE B HOBBIX YCIOBUSAX;

JaBaTh OIICHKY HOBBIM CHUTYAIIMSAM, OIIEHUBATh IPUOOPETEHHBIN OIIBIT;

OCYILIECTRIIATH IIeJICHANPABICHHBIN MOUCK IEPEHOCAa CPEJICTB M CIIOCOO0B JICHCTBUS B
poeCcCHOHANTEHYIO CPENY;

yMETh TEPEHOCUTh 3HAaHWA B TIO3HABATEIBHYI0 M TPAKTUYECKYI0 0O0JacTu
YKU3HEICATEIbHOCTH;

yMETh HHTETPUPOBATh 3HAHMS U3 PAa3HBIX NMPEIMETHBIX 00JIaCTEH;



BBIJIBUTATh HOBBIC HJCH, IpeJiaraTh OPUTHHAIBHBIC IMOAXOABI M PEIICHUS, CTaBUTh
POOJIEMBI U 33/1a4H, JOMYCKAIOIINE AIbTEPHATUBHBIC PEIICHMUS.

3) pabora ¢ uHpopmanmeii:

BIAJCTh HABBIKAMH TOJYyYCeHHUS WHQPOPMANMK W3 HWCTOYHHKOB PAa3HBIX THIIOB,
CaMOCTOSITENIbHO OCYIIECTBIATh TIOWMCK, aHaliW3, CHCTEMATHU3allMI0 W WHTEPIPETAIUIO
uH(OpPMAIUU PA3TUYHBIX BUIOB U POPM MIPEACTABICHHUS;

co37aBaTh TEKCTHI B pa3lUyHBIX (opmaTax ¢ yuy€TOM Ha3zHayeHUss WHOOpMAIUU |
IEJICBOM ayTMTOPUU, BEIOUPAsI ONITUMAIIbHYIO (DOPMY MpECTaBICHUS U BU3YyaTU3AIlNH;

OIICHMBATh JOCTOBEPHOCTh, ISTUTUMHOCTH HH(GOPMAITNH, €€ COOTBETCTBHEC MTPABOBHIM U
MOpPaTbHO-ITHUYECKUM HOPMaM;

UCIIOJI30BaTh CPEACTBA WMH(POPMAIMOHHBIX W KOMMYHHKAIIMOHHBIX TEXHOJOTHUH B
pEIICHNN KOTHUTHUBHBIX, KOMMYHHKATUBHBIX M OPTraHU3AIMOHHBIX 3a7a4 C COOJIOJICHUEM
TpeOOBAaHUM HPrOHOMUKH, TEXHUKH O€30MacHOCTH, THUTHEHBI, pecypcocOepekeHus,
MIPABOBBIX U ATHYECKUX HOPM, HOPM HH(POPMAITMOHHOHN 0€3011aCHOCTH;

BJIQ/ICTh HAaBBIKAMHU pACMO3HABAaHUS H 3allUThl WHGOpMaNnu, HWH(DOPMAIMOHHON
0€30macHOCTH TUYHOCTH.

KoMMyHHUKAaTHBHBIE YHHBEPCAJIbHBbIE YUeOHbIE AeiiCTBUS

1) oOmenmne:

OCYUIECTBJISITh KOMMYHHUKAIIUU BO BCEX cPepax *KU3HU;

pacrno3HaBaTh HeBepOaJbHbIE CpPEJCTBA OOLIEHHUS, MOHUMAaTh 3HAYEHUE COLUATBHBIX
3HAKOB, PACIIO3HABATH MPEAMOCHUIKN KOHMIUKTHBIX CUTYAIMA U CMSTYaTh KOH(DIUKTHI;

BIAJCTh PA3IMYHBIMU CTIOCOOAMU OOIICHUS M B3aUMOJEHCTBUS, apTyMEHTHPOBAHHO
BECTHU JUAJIOT, YMETh CMSIT4aTh KOH(DJIMKTHBIE CUTYyalUH;

pPa3BEPHYTO M JIOTMYHO H3JIararb CBOIO TOYKY 3PEHHUSI C HCHOJb30BAHHEM SI3BIKOBBIX
CPEACTB.

2) cOBMECTHAA 1eATEIbHOCTD:

MOHUMATh ¥ UCIOJIb30BaTh MPEUMYIIECTBA KOMAHIHOW U MHANBUYJIbHON PabOTHI;

BBIOMPATh TEMATUKY U METOJIbl COBMECTHBIX IEUCTBUH C YU4ETOM OOIIMX UHTEPECOB U
BO3MO>KHOCTEMN KaKJIOr0 YJIEHA KOJIJIEKTUBA;

MPUHUMATh LEIM COBMECTHOM AEATEIBHOCTH, OPraHU30BBIBATH W KOOPJIHUHUPOBATH
JICUCTBHS IO WX JOCTHUKCHHUIO: COCTAaBJISTh IUIAH JACHUCTBUW, PACIIPEACNATH POIU C YUETOM
MHEHUN YYaCTHUKOB, 00CYK/IaTh Pe3ybTaThl COBMECTHON PabOTHI;

OIICHMBATh KA4YECTBO CBOETO BKJIaJa W KaXJOT0 yYacTHMKAa KOMaHIbl B OOIIUN
pe3ynbTaT Mo pa3pabOTaHHBIM KPUTEPUSIM;

Mpe/IIaraTb HOBBIE MPOEKTHI, OLIEHUBATh UAEHU C MO3UIIMU HOBU3HBI, OPUTHUHAIBLHOCTH,
MPaKTUYECKOW 3HAYNMOCTH;

OCYIIECTBJISITh ITO3UTMBHOE CTPATETHYECKOE IIOBEACHUE B PAa3JIUYHBIX CUTyalMUsX,
MPOSIBJISITH TBOPYECTBO M BOOOPaKEHHE, OBITh HHUITUATUBHBIM.

PeI‘yJISITI/IBHI)Ie YHUBEPCAJIBHBIC yqeﬁﬂue HeﬁCTBHﬂ



1) camoopranusanus:

CaMOCTOATENbHO OCYUIECTBIIATH TO3HABATENbHYIO JI€ATEIbHOCTD, BBISIBISATH IPOOJIEMBI,
CTaBUTh W (PopMyIupoBaTh COOCTBEHHBIE 3ajlaud B OOpa30BaTEIBHON JEATEIBHOCTU H
YKU3HEHHBIX CUTYyalUsX;

CaMOCTOATENILHO COCTaBIIATh IUJIaH pEIIeHUs MPoOJeMbl € YYETOM UMEIOIIUXCS
peCypCcoB, COOCTBEHHBIX BO3MOKHOCTEH U MPEANIOUYTEHUN;

JIaBaTh OLICHKY HOBBIM CUTYAIUsM;

pacuIMpsITh paMKU y4€OHOTO IIPEeIMETAa Ha OCHOBE JIMYHBIX MPEANOYTEHUN;

JieNlaTh  OCO3HaHHBIM BBIOOP, apryMeHTHpOBaTh €ro, OpaTh OTBETCTBEHHOCTb 3a
peleHue;

OLICHUBATh IPUOOPETEHHBIN ONBIT;

CHOCOOCTBOBaTh (POPMUPOBAHUIO W TMPOSIBICHUIO ILIMPOKOM SPYIULIHMU B Pa3HBIX
00J1acTSIX 3HAHUM, MTOCTOSTHHO MOBBINIATH CBOM 00pa30BaTeNbHBINA U KYJIBTYPHBIH YPOBEHB.

2) CaMOKOHTPOJIb:

JIaBaTh OLICHKY HOBBIM CUTYallMsIM, BHOCUTb KOPPEKTUBHI B IESITEIBHOCTh, OLICHUBATH
COOTBETCTBHUE PE3YIBTATOB LIEIISAM;

BJIAJCTh HaBbIKAMHU [103HABATEIbHOW pedIeKCMM KaKk OCO3HAaHUSI COBEPIIAEMbBIX
JEUCTBUM W MBICIUTENIBHBIX IIPOLECCOB, UX pPE3YyJbTaTOB M OCHOBAHWM, WCIOJIb30BAThH
npuémbl pedrexcun AJis OLICHKU CUTYalluH, BBIOOpa BEPHOTO PELLICHUS;

OLIEHUBATh PUCKU U CBOEBPEMEHHO IMPUHUMATH PEUICHHUS 10 UX CHHXKEHUIO;

MIPUHAMATh MOTUBBI U APTYMEHTHI IPYTUX MIPU AHAIN3E PE3YIITATOB IESITENBHOCTH.

3) npuHATHSA ce0s1 M IPyrUX:

NPUHUMATH ce0sl, MOHMUMAasi CBOU HEAOCTATKU U JIOCTOUHCTBA;

MIPUHUMATh MOTHUBBI U APTYMEHTBI IPYTUX IPU aHAIU3E PE3YIbTATOB AEATEIbHOCTH;

MPU3HABaTh CBOE MPABO U MIPABO JIPYTUX HA OUIHOKY;

pa3BUBaTh CIIOCOOHOCTH TOHUMATh MUP C MO3UIIMH IPYTOro YEIOBEKa.

INPEAMETHBIE PE3YJIBTATDBI

B mpouecce u3ydenus kypca HHPOpMATHKU YriyOnéHHOro ypoBHS 6 10 knacce
oOy4armuMucs OyayT JOCTUTHYTHI CICAYIOUINE MPEAMETHBIE PE3yIbTaThI:

BJIaJICHUE NPEJCTABICHUSIMU O POJIM MH(OPMAIMM W CBSI3aHHBIX C HEHMl MPOIECCOB
IPUPOJIE, TEXHUKE U OOLIECTBE, MOHATUAMH «MH(OpMaLIU», «MH(HOPMALIMOHHBIA TPOLIECCH,
«CHUCTEMAY, «KKOMIIOHEHTBI CUCTEMBI», «CUCTEMHBIN AP PEeKT», «MH(POpMALIMOHHAS CUCTEMaY,
«CUCTEMa yTIPaBJICHUY;

BJIQJICHHE METOJaMH IMOMCKa HHQpOopManuu B ceTd MHTepHET, yMEeHHe KPUTHYECKU
OLICHHUBATh MH(OPMALINIO, ITOJIYUEHHYIO U3 ceTH VIHTepHeT;

YMEHHE XapaKTepu30BaTh OOJIbIIME JAHHBIC, MPUBOAUTH IMPUMEPHI MUCTOYHUKOB HX
MOJTyY€HHs U HApaBIEHUS UCIOIb30BaHUS, YMEHUE KIaCCH(PHUIIMPOBATH OCHOBHBIC 33/1a4UH
aHanmM3a  JaHHBIX  (TIPOTHO3MpOBaHHWE, KiIacCU(PHUKAIUS,  KIacTepu3alus, aHaJIN3
OTKJIOHEHUI), MOHMMAaTh IOCJIEJOBATENbHOCT PEIIEHHs 33/Jay aHaju3a JaHHBIX: cOop



MEPBUYHBIX JAHHBIX, OYMCTKAa M OIEHKAa KadecTBa JAHHBIX, BBHIOOP W/HIM TOCTPOCHHUE
MOJIEJH, TpeoOpa3oBaHKe JaHHBIX, BU3yalln3alus JaHHBIX, UHTEPIPETAUs pe3yIbTaToB;

NOHMMAaHUE OCHOBHBIX MPUHLUIIOB YCTPOHCTBA U (HYHKUHMOHHUPOBAHUS COBPEMEHHBIX
CTAIlMOHAPHBIX Y MOOWJIBHBIX KOMIBIOTEPOB, TEHIACHIMI pa3BUTHS KOMITBIOTEPHBIX
TEXHOJIOTHH;

BJIa/ICHHE HaBbIKaMH pabOThl C ONEPALMOHHBIMU CHCTEMaMH, OCHOBHBIMU BHJIaMU
IPOrpaMMHOT0 OOecCTieueHus Ui pellieHusl yueOHbIX 3a7a4 10 BIOPAaHHOM criennain3anuy;

HAJIMYUE MPECTABICHNN O KOMITBIOTEPHBIX CETSIX U UX POJIU B COBPEMEHHOM MUPE, O
0a30BBIX MPUHIUIIAX OPraHU3aUUU U (PYHKIIMOHUPOBAHUS KOMIBIOTEPHBIX ceTel, 00 00IInX
OpUHIUNAX pa3paboTKu U QYHKIIMOHUPOBAHUS UHTEPHET-TPUIIOKEHUH;

NOHMMAaHHUE YIrpo3 HMH(POPMAIIMOHHON O€30MacCHOCTH, HCIOJIb30BAaHUE METOJOB U
CpPEICTB  MPOTUBOACHCTBUS OTUM  yrpo3aM, COONIOJeHHE Mep  0e30IacHOCTH,
NpEeOTBPALIAIONINX HE3aKOHHOE pacHpOCTPaHEHHE IMEPCOHAIBHBIX NAHHBIX, COOJIOJCHHE
TpeOOBaHMN TEXHUKH OE30MAaCHOCTH W TUTHUEHBI MpU paboTe ¢ KOMIBIOTEpAaMU U JAPYTHMHU
KOMIIOHEHTaMU LHU(POBOTO OKPYXKEHHS, MOHHUMAHUE TIPABOBBIX OCHOB HCIOJIb30BaHMUS
KOMIBIOTEPHBIX MpOrpamMm, 6a3 JaHHBIX U paboThI B ceTH MHTEpHET;

MOHMMAaHUE OCHOBHBIX MPUHIHUIIOB TUCKPETH3ALMU PA3IUYHBIX BUJOB HH(OpMAIHH,
yYMEHUE ONpeAesaTh HHPOPMALMOHHBI O0BEM TEKCTOBBIX, IpaUUECKUX M 3BYKOBBIX
JAHHBIX TPH 3aJaHHBIX [MapaMeTpax IUCKPETU3allud, YMEHHE ONpeAesaTh CpPEIHIOI
CKOPOCTh Mepelaydl JaHHBIX, OLCHUBATh M3MEHEHHE BPEMEHH Iepelayd NMpPU H3MEHEHHUH
uH(GOPMALIMOHHOTO 00bEMA JAHHBIX U XapAaKTEPUCTHK KaHala CBSI3U;

yYMEHHE HCIOJIb30BaTh MPU PELICHUH 3a/ad CBOMCTBA MO3MIIMOHHOW 3alyCH 4HCe,
aITOpUTMa TOCTPOCHUS 3alKMCH YWCIIAa B MO3UIMOHHOW CHCTEME CYHCICHHS C 3aJlaHHBIM
OCHOBAaHMEM U TIOCTPOEHHS 4YHCIIa IO CTPOKE, COJEpIKalled 3amuch 3TOr0 4uciaa B
MO3UIIMOHHON CHUCTEME CUMCICHHMs C 3aJaHHbIM OCHOBAHHEM, YMEHHE BBITIOJHATH
apudmMeTryecKue onepaiy B MO3UIUOHHBIX CUCTEMAaX CUMCIICHHUS,

YMEHHME BBINOJHATh MpeoOpa3oBaHUsl JIOTUYECKUX BBIPAXKEHUM, HCIOJIB3YS 3aKOHBI
anreOpbl JIOTUKW, YMEHHE CTPOUTH JIOTUYECKOE BBIpAKEHHE B JAU3BIOHKTHBHOM U
KOHBIOHKTUBHON HOpPMaJIbHBIX (OopMax Mo 3aJaHHON TabIUIle MCTMHHOCTH, WCCIIEIOBATH
00JacTh MCTUHHOCTH BBICKA3bIBaHUS, COACPXKAIIETO MEPEMEHHbIC, peliaTh HECIO0XKHbBIC
JIOTUYECKHE YPAaBHEHHS U CUCTEMbI YPaBHEHUI;

NOHMMaHHe 0a30BbIX aNTOPUTMOB OOPaOOTKH YHMCIOBOM M TEKCTOBOW HH(OpMAaLUU
(3ammMch yucesl B MO3UIMOHHOM CHUCTEME CYMCIICHUS, HAXOXKJIEHUE BCEX MPOCTHIX YHCEN B
3aJJaHHOM JHana3oHe, 00paboTka MHOTOPa3pSAIHBIX IEIBIX YHUCEN, aHAIA3 CHMBOJIBHBIX
CTPOK W JPYIHX), aIrOPUTMOB MOWCKA M COPTUPOBKH, YMEHHUE OMPEICIATh CIOXKHOCTDH
U3y4aeMbIX B Kypce 0a30BbIX aJIrOpPUTMOB (CYMMHPOBAHHE HIEMEHTOB MacCHBa, COPTUPOBKA
MaccHBa, IepeOOPHbIE AITOPUTMBI, ABOUYHBINA MOUCK) U MIPUBOJUTH IPUMEPHI HECKOIBKUX
aJICOPUTMOB Pa3HOM CIIOKHOCTH ISl pELICHUs OJHOW 3a]1auH;

BJIQJICHUE YHUBEPCAIBbHBIM SI3BIKOM IMPOrpaMMHUPOBaHUs BbICOKOTO ypoBHs (Python,
Java, C++, C#), mpencraBiaeHUsIMU O Oa30BBIX TUIIAX JAHHBIX U CTPYKTypax JaHHBIX, YMEHUE
UCIOJIb30BaTh OCHOBHBIE YIPABISAIONIME KOHCTPYKIUH, YMEHHE OCYLIECTBISATh aHaIu3
IPEVIOKEHHOW IPOrpaMMbl: ONPENENITh Pe3yJbTaThl PadOThl MPOrpaMMbl IPHU 3aJaHHBIX



UCXOAHBIX JaHHBIX, OINPEAETSATh, MPU KAKWX HCXOTHBIX JAHHBIX BO3MOXKHO TMOJyYeHHE
YKa3aHHBIX Pe3yJIbTaTOB, BBISBIISATH JaHHbIE, KOTOPbIE MOTYT IIPUBECTHU K OIIHUOKE B paboTe
nporpaMMmsl, (GOpPMyIUPOBATH NPEUIOKEHHS 110 YIYUIIEHUIO IPOTPaMMHOTO KOJa;

yYMEHHE CO3[1aBaTh CTPYKTYPHUPOBAHHBIE TEKCTOBBIE TOKYMEHTHI U IEMOHCTPAIIMOHHBIE
MaTepuasbl C MCHOJb30BAHUEM BO3MOXHOCTEH COBPEMEHHBIX NPOIPAMMHBIX CPEACTB U
00JIauHbIX CEPBHUCOB;

YMEHHE HCIIOJIb30BaTh JJEKTPOHHBIE TaOMUIbl [UIsl aHalu3a, NpPEACTaBICHUS U
00pabOTKM JaHHBIX (BKJIIOYas BBIYUCICHHE CYMMBI, CpEIHEro apupMeTH4YecKoro,
HAanOONBIIET0O W HAUMEHBIIETO 3HAUYEHWH, pEIICHHE YpPaBHEHW, BHIOOP ONTHUMAILHOTO
pelIeHus, 1o100p JINHNUU TPEH/A, pELICHHUE 3a/1a4 IPOTHO3UPOBAHNUSA).

B mpouecce u3ydeHus kypca MHPOpPMATHKU YriIyOnE€HHOro ypoBHS 6 11 Knacce
oOy4armuMucs OyyT JOCTUTHYTHI CIAEAYIOLINE IPEAMETHbIE Pe3yIbTaThI:

YMEHHE CTPOUTH HEPABHOMEPHBIE KO/BI, IOy CKAIOIINE OJHO3HAYHOE JEKOAUPOBAHUE
coo01eHuil (MpeuKCHbIE KOJbI), MCIONb30BaTh MPOCTEHIINE KOIbI, KOTOPHIE MO3BOJSIOT
OOHapyuBaTb U HCIPABIATh OLIMOKKM TMpU Meperade JaHHbIX, CTPOUTh KO[,
oOecrneynBaronfii HAMMEHBIITYIO BO3MOXKHYIO CPEIHIOI0 JUIMHY COOOIIEHUS PU N3BECTHON
YacTOTE CUMBOJIOB, MOSICHATH MPUHLHUITBI paOOTHI MPOCTHIX AITOPUTMOB CKATHUS JAHHBIX;

YMEHHME pEIlaTh AJTOPUTMHUYECKHE 3a]auM, CBS3aHHBIE C aHAJINW30M TrpadoB (3a1adu
IOCTPOEHHUS ONTUMAIBHOIO IYTH MEXAY BEpLIMHAMHM TIpada, onmpenereHusl KOJIMYeCTBa
pa3IMUYHBIX MyTeH MEXIy BEPLIMHAMU OPUEHTHPOBAHHOTO allMKINYECKOT0 rpada), yMeHHue
UCTIONIb30BaTh JEPEBbsi MpPU aHaIM3€ U IOCTPOCHMM KOJOB M JJIs MPEACTABICHUS
apu(pMeTUYECKUX BBIPAXKECHUM, TIPU PEILICHUH 3a]1a4 MTONCKA U COPTUPOBKHU, YMEHUE CTPOUTH
JIEPEBO WUIPBl MO 3aJaHHOMY aJTOPUTMY, pa3padaTbiBaTh U OOOCHOBBIBATH BBIUTPHIIIHYIO
CTpPaTEruio Urphl;

yMeHHE pa3pabaThiBaTh W peajn30BBIBATh B BUJE MPOTpaMM 0a30BbIC AITOPUTMBI,
YMEHHE HCIIOJIb30BaTh B MPOrPAMMAX JAHHBIE PA3TUYHBIX TUIIOB C YYETOM OTpaHUYEHUI HA
Uana3oH UX BO3MOXHBIX 3HAUEHUM, NMPUMEHATh NPU PELICHUM 3aJad CTPYKTYpPbl JaHHBIX
(criMcku, CIIOBapH, CTEKHM, OYEpEau, ACPEBbs), HCIOJIB30BATh 0Oa30BbIE ONEPALMUU CO
CTPYKTypaMU JaHHBIX, HPUMEHATh CTaHIAPTHbBIE U COOCTBEHHBIE MOIIPOrpPAMMBI IS
00pabOTKM YHMCIOBBIX JAHHBIX U CHMBOJBHBIX CTPOK, HCIOJIb30BaTh IMpH pa3paboTke
nporpaMM  OMOJIMOTEKM  MOANPOTpPaMM, 3HaTh  (YHKIMOHAIBHBIE  BO3MOXXHOCTHU
UHCTPYMEHTAJIBHBIX CPEJICTB CPebl pa3pabOoTKU, YMEHUE HCIIOIb30BaTh CPEACTBA OTIIAIKU
IporpaMM B Cpejie IpOrpaMMUPOBAHUS, YMEHHE JOKYMEHTUPOBATh IPOrPAMMBI;

YMEHHUE CO37aBaTh BEO-CTPAHUIIBL;

BJIaJICHHE OCHOBHBIMH CBEIEHUSMH O 0a3ax [aHHBIX, MX CTPYKType, CpEeACTBax
co3laHusg W paboThl C HUMH, YMEHHE WCIIOJIb30BaTh TAOMWYHBIC (PENAIMOHHBIC) 0a3bl
JAHHBIX (COCTABIIATH 3aMPOCHI B 0a3aX JaHHBIX, BHIIIOJIHATH COPTUPOBKY U MOUCK 3alKCEN B
0a3e aHHBIX, HAMOIHATH pa3paboTaHHYIO 0a3y JaHHBIX) U CIIPABOYHBIE CUCTEMBI,

YMEHHE HUCIOJIb30BaTh KOMITBIOTEPHO-MAaTEMaTHUYECKIE MOACIH ISl aHAIN3a 0ObEKTOB
U TpoIEccOoB: (OpPMYyIHUPOBATH II€JIb MOJEIMPOBAHUS, BBHIMOIHATh aHAIN3 PE3yIbTATOB,
MOJyYEHHBIX B XOJI€ MOJEIMPOBAHUS, OILEHUBAThb COOTBETCTBUE MOJEIH MOJEITUPYEMOMY
00BEKTY WM IPOLECCY, IPEACTABISTh PE3YJIbTAaThl MOACIMPOBAHUS B HAIJISTHOM BUJIE;



yMEHHE OpPTraHU30BbIBaTh JTNYHOE HHHOPMAIIMOHHOE TIPOCTPAHCTBO C MCIIOIH30BAHHEM
pa3MUYHBIX CPEACTB LHUQPPOBBIX TEXHOJOTHH, MOHMMAHUE BO3MOXKHOCTEM IH(PPOBBIX
CEPBHCOB IOCYAAPCTBEHHBIX YCIYT, HIU(PPOBBIX 00pa30BATEIbHBIX CEPBUCOB;

NMOHMMAaHUE OCHOBHBIX TMPHHIMIIOB pPabOTHl, BO3MOXKHOCTEM H OTrpaHUYCHHUS
NPUMEHEHUS TEXHOJIOTM MCKYCCTBEHHOT'O WHTEIJICKTAa B PAa3jIMYHBIX O00JACTSIX, HATUYHE
OpEJCTaBICHU O Kpyre pelaemMblx 3ajJad MAaIIMHHOTO 00ydeHus (pacrio3HaBaHus,
Kiaccuukany ¥ TPOTHO3UPOBAHMS) HAIMYME TMPEJCTaBICHUH 00 MCIOJIb30BaHUU
UH(GOPMAILIMOHHBIX TEXHOJIOTUH B pa3IMYHBIX MPOPECCHOHATBHBIX cepax.

TEMATHUYECKOE IIVTAHUPOBAHUE

10 KUIACC
Ne i/ HaumeHoBaHue pa3/ies10B H TeM NPOrpaMMbl Komraecrso sacos
Bceero IIpakTnyeckue
padoThI
Paznen 1. Hudposas rpaMoTHOCTH
L1 Kommnbrotep - yHUBEpCalIbHOE YCTPOHCTBO 6
00pabOTKH TaHHBIX
1.2 [TporpamMmmHoOe obecrieueHue 6
1.3 KoMnbroTepHsie cetu
1.4 HNudopmannonnas 6€30MacHOCTh 7 2
Utoro no pazaeny 24
Pa3nes 2. Teopernueckne 0CHOBbI HHPOPMATHKH
2.1 [TpencraBnenue nH(GOpMaAIMK B KOMIIBIOTEPE 19 2
2.2 OcHOBBI anredpsl JIOTUKU 14
23 Kommerotrepras apupmeTnka 7 1
Hroro no pazneny 40
Pa3nes 3. AiropuT™Mbl M IPOrpaMMHpPOBaHHe
3.1 BBenenue B nporpaMMupOBaHHE 16 0.5
3.2 BcnomoratenbHble aaropuTMBl 8 2
33 YucieHHbIe METObI 5
34 Anroput™Mbl 00pabOTKH CUMBOJIBHBIX JaHHBIX 5 1
3.5 Anroput™bl 06pabOTKH MacCHBOB 10 3.5
Nroro no pazaeny 44
Pa3nen 4. UndopmanoHHbIe TeXHOJIOTHH
4.1 O6paboTKa TEKCTOBBIX JJOKYMEHTOB 6 2.5
4.2 AHann3 JaHHBIX
Nroro no pazaeny 14
PesepBHOE Bpems 14
OBIIEE KOJIMYECTBO YACOB I10 ITPOIT'PAMME 136 21.5




11 KUIACC

KoaungecTBO 4acoB

Ne i/ HaumeHnoBaHue pa3ies0B H TeM NPOrpaMMbl B IMpakTuyecKue
cero padoThI

Pa3nes 1. Teopernueckne 0CHOBbI HHPOPMATHKH
1.1 Nudopmarus n nadGopMamoHHbIE TPOIIECCH 10 2.5
1.2 MopenupoBanue 8 2

Uroro no pazaeny 18

Paznen 2. AlIropuT™Mbl M IPOrpaMMHpPOBaHHe
2.1 DJIEeMEHTBI TEOPUH AITOPUTMOB 6 1
2.2 ANTOPUTMBI U CTPYKTYPbI TaHHBIX 28 10
)3 OcHOBBI 00BEKTHO-OPUEHTUPOBAHHOTO 16 45

pPOrpaMMUPOBAHUS

Hroro no pazneny 50

Paznen 3. UndopManmoHHbIe TEXHOJIOTUH
3.1 KomnprorepHo-MaTeMaTHUECKOE MOJEIINPOBAHNE 8 2
3.2 ba3sl ma”HHBIX 10 4
3.3 Be6-caiiTh 14 4
3.4 KowmmerotepHas rpaduka 8 3.5
3.5 3D-moaenupoBaHue 8 3

Hroro no pazneny 48

PesepBHOE Bpems 20

OBUIEE KOJIMYECTBO YACOB I10 [TIPOTPAMME 136 36.5




HOYPOUYHOE IIVIAHUPOBAHUE

10 KUIACC
KosanuyecrBo yacos
Ne
o/ Tema ypoka Beero IIpakTHYeckue
padoTsbI
TpeOGoBaHMs TEXHUKU 0€30MTACHOCTH U TUTHEHBI TIPU paboTe ¢
1 KOMITBIOTEPAMHU M IPYTUMHU KOMIIOHEHTaMH II(PPOBOTroO 1
OKPYKEHUS
2 [TpuHIUIB pabOTH KOMITBIOTEPOB M KOMIIBIOTEPHBIX CUCTEM 1
3 OOMeH 1aHHBIMH ¢ TOMOIIBIO KH. KOHTpoJIepsl BHELTHUX |
YCTPOMCTB
4 ABTOMAaTHYECKOE BBITIOJIHEHHE MPOTPAMMBI IIPOIIECCOPOM 1
5 OmnepaTuBHasi, IOCTOSHHAS U 10JITOBPEMEHHAs! TaMSTh. |
Kontpomneps! BHenHUX ycTpoicTB. [IpsiMoit tocTyn k namstu
6 CoBpeMeHHbIE KOMITbIOTEPHBIE TEXHOIOTHH 1
. [TporpamMHoOe o0ecrieueHre KOMIBbIOTEPOB, KOMITBIOTEPHBIX 1
CHCTEM M MOOMJIBHBIX YCTPOMCTB
g CuctemHoe nmporpaMmmHoe obecnieueHue. OnepanyoHHble 1
CUCTEMBI
9 Yrunutel. [paiiBeps! ycTpoicTs. [lapamensHoe 1
IpOrpaMMHUpPOBaHUE
10 WMHCcTanmsanus 1 AeNHCTAIUIALUS IPOrPaMMHOI0 00ecreyeHust 1
@aiinosle cucTeMsbl. [IpuHIMIBI pa3MeNeHUsT 1 UMEHOBaHUs
11 ¢aiino B gonrospemMeHHoi namstu. [1laGnoHs! A7 onvcanus 1
rpynn Qaitnos
12 3akoHoparenbcTBO Poccuiickoit @enepanuu B 00s1acTu |
IIPOrpaMMHOTr0 00ecTieyeHHs U JaHHBIX
13 [IpuHUMIIBI TOCTPOEHUS U aNllapaTHbIE KOMIIOHEHTHI 1
KOMIBIOTEpHBIX ceTeil. CeTeBble MPOTOKOIbI
14 Certb lHTEpHET 1
15 Paznenenne IP-ceTn Ha 110CETH C TTOMOIILI0 MAaCOK MOJICETEH 1
16 CereBoe aIMUHUCTPUPOBAHNE 1
17 Bunst nestensHocTu B cetu UnTepuet. CepBuckl MHTEepHETA. |
["ocynapcTBeHHBIE 3JI€KTPOHHBIE CEPBHUCHI U YCIYTH
18 WNudopmannonnas 6e30nacHOCTb 1
19 BpenonocHbie mporpaMMHOE 00€CTICUEHHE U METO bl OOPHOBI C |
HUM
20 [TpakTrueckas pabota no reme "AHTUBHPYCHbBIE TPOrpamMMbl"” 1 1
)1 Opranuzanus JIMYHOTO apxuBa uHpopmarun. PezepBHoe |
konupoBaHue. [laponpHas 3amura apxusa
22 [udpoBanue JaHHBIX 1




23 Anroputm mmdposanus RSA. Creranorpadus 1

24 [Ipaktuueckas padora mo teme "llludppoBanue 1aHHBIX" 1

)5 Wndopmanus, nannslie v 3HaHus. MTHpopManmoHHbIe MPOLIECCHI |
B IIPUPOJIE, TEXHUKE U 00I1IeCTBE
HenpepsiBHBIE U JUCKPETHBIE BEJIMUMUHBI M CUTHAIIBI.

%6 HeobxomumMocTh quckpeTuzanuu nHGOpMaIuy, |
npeIHa3HAYCHHOM JIUIsl XpaHEeHMsI, Tepeiadn u 00paboTKy B
U POBBIX CUCTEMAX
JBonuHOE KOMpoBaHUE. PaBHOMEpPHBIE 1 HEPABHOMEPHBIE

27 KOJbl. JlekoaupoBanue coOOIeHNM, 3aMMCAHHBIX C TTOMOIIBIO 1
HEpPaBHOMEPHBIX KOJOB

)3 Ycnoue ®ano. [TocTpoeHne 01HO3HAYHO AEKOIUPYEMBIX KOJIOB |
¢ momoieto nepesa. I'pad An. A. Mapkosa

29 Enununel usmepenus konudectsa uHpopmanuu. AndaBUTHBIN 1
MOJIXOJ] K OLIEHKE KOJM4ecTBa HHGopMaIun

30 Cuctembl CYUCITICHUS 1

31 [lepeBoa uncen U3 OTHON CUCTEMBI CUUCIIEHUS B IPYTYIO 1

0 JBonyHasi, BOCbMEpHYHAS U MIECTHAAIATEPUYHAS CUCTEMBI 1
CUYHCJICHHUSI, CBSI3b MEXKTy HUMHU

1 JIBonuHasi, BOCbMEpPHYHAs U IIECTHAAIATEPUYHAS CUCTEMbI 1
CUYHCJICHHUS], CBSI3b MEXKTy HUMU

34 JIBonuHasi, BOCbMEpPHYHAs U IIECTHAAIATEPUYHAS CUCTEMbI 1
CUMCIICHHUS, CBSI3b MEXy HUMU

35 ApudmeTrueckne ornepanuy B MO3UINOHHBIX CHCTEMaX |
CUHCJICHHS

36 TponyHas ypaBHOBEILICHHAs] CUCTEMA CUUCIICHUS 1

37 JIBOMYHO-AECATUYHAS CUCTEMA CUUCIICHUS 1

38 KoaupoBanue TekcToB 1

39 PactpoBoe xoanpoBanue n300pakeHMI 1

40 [TpakTnueckas padota no reme "Jluckperusanus rpapuieckon |
uHpopMarun"

A1 [[BeToBBIe Monenu. BekTopHOE KOAMpoBaHue. PopmaTsl |
daitnos. TpéxmepHas rpaduka. OpakranpHas rpaduka
Koauposanwue 3Byka. Onenka nHGOPMAIITMOHHOTO 00bEMa

42 3BYKOBBIX JAHHBIX MPH 338JJaHHBIX YaCTOTE JUCKPETU3ALUH U 1
pa3psAIHOCTH KOJAUPOBAHUS

43 [TpakTrueckas pabota o reme "J{uckpeTusanus 3ByKOBOM |
uHpopmarun"

44 OcHOBBI aJITeOPBI JTOTUKH 1

45 Jlornueckue oneparuu. TaOaUIbl HCTHHHOCTH 1
Jlornueckue BoipaxkeHus. Jlornueckue TOxKIECTBA.

46 Jloka3aTenbCcTBO IOTUYECKUX TOKIECTB C MOMOIIBIO TaOIHUIY 1

HUCTHUHHOCTH




[IpakTudeckas pabora no Teme «I[locTpoeHne u ananu3 TadbIUIY

47 UCTUHHOCTH B TAOJIMYHOM IIPOLIECCOPEN !

48 Jlornueckue onepaiyu 1 ornepanuu Hajl MHOKECTBaMHU 1

49 Jlorndeckue onepanuu 1 oneparyuy HaJl MHOXKECTBaMU 1

50 3aKkoHBI aNIreOpbl JOTUKH. DKBUBAJICHTHBIE TPe0Opa3oBaHuUs |
JIOTUYECKHUX BBIPAKECHUU

51 Jlornueckue ypaBHEHUS U CUCTEMbI YPaBHEHHI |
Jlornueckue GpyHKIMU. 3aBUCUMOCTh KOJTMYECTBA BO3MOKHBIX

52 JOTHYECKUX (DYHKIMHA OT KOJM4ecTBa apryMmeHToB. [loaHbIe 1
CUCTEMBI JIOTUYECKUX (PyHKIUN
Kanonnueckue hopmbl TorH4ecKux BoIpaxxeHU. CoBepIICHHBIE

53 TU3BIOHKTUBHBIE W KOHBIOHKTUBHBIE HOPMAJIbHBIE (DOPMBEI, 1
AITOPUTMBI UX TIOCTPOCHHUS IO TAOJIHUIIE HCTUHHOCTH

54 Jlorndeckue 351€MEHTHI B COCTaBE KOMIIBIOTEPA 1

55 Tpurrep. Cymmatop. MHOropa3psiiHbIii CyMMaTop 1

56 [TocTpoeHue cxem Ha JIOTHYECKUX dJIEMEHTaX. 3anuch |
JIOTUYECKOTO BBIPAXKEHUS TI0 JIOTUYECKON CXeMe

57 MukpocxeMbl U TEXHOJIOTHS UX MTPOU3BOJICTBA 1
[IpencraBieHue 1eNbIX YMCET B TaMSATH KOMITBIOTEPA.

58 OrpaHu4eHHOCTb Mana3zoHa YUCell IpU OrpaHUYEHUN 1
KOJIM4eCcTBa pa3psiioB. [lepenonHenne pa3psaHoil CETKU

59 be33HakoBbIC M 3HAKOBBIC TaHHBIC. 3HAKOBBIM OUT. JIBOMUHBII |
JOTIOJTHUTEIBHBIM KOJI OTPULIATEIBHBIX YUCET

60 [ToOuToBBIE TOrMUecKue oneparuu. Jlornueckuid, 1
apupMeTHYeCKUi 1 IUKINYECKUIN CIIBUTH

61 [udposanue ¢ HOMOIIbIO TOOUTOBOI ONEpaLuu |
«uckmouaroniee 1INy

6 [IpencraBnenuie U XpaHeHUE B TaMSATH KOMITbIOTEPA |
BEIIECTBEHHBIX YHUCEIT

63 BrinonHenue onepanuii ¢ BEECTBEHHBIMU YUCIIAMH, 1
HAKOTUICHHE OLTMOOK MPH BHIYHCICHUSIX

64 [Ipaktrueckas padota o Teme «M3ydeHne mopas3psgHOro |
MaITUHHOTO TIPEICTABIICHUS LIETBIX U BEIIECTBEHHBIX YHCET

65 AHanu3 alropuTMoB 1

66 Oransl peleHns 3a1a4 Ha KoMibroTepe. NHCTpyMeHTallbHbIE 1
CPEIICTBA: TPAHCISTOP, OTIAAUUK, TPODUITHPOBIIHK
Cpena nporpammupoBanusi. KoMmwisiiyss 1 iHTEpIipeTaIus

67 nporpamm. BuptyaneHble mamvsbl. THTerpupoBaHHas cpeaa 1
pa3paboTku

68 Mertob! OTJIAIKK ITPOTPaMM 1

69 Tunel NepeMEHHBIX B SI3bIKE IPOTPAMMHUPOBAHUS 1

70 O0paboTka LeIbIX YUCe 1

71 O6paboTka BEIIEeCTBEHHBIX YHCEIT 1




72 CrnyualiHble U IICEBIOCITy4aliHbIE YUCIIa 1

73 BerBnenus. CnoxxHbl€ yCIOBHS 1

74 [uKIBI C yCTIOBUEM |

75 [{uxnsl 10 nepeMeHHOM. B3auM03aMeHAeMOCTb pa3IndHbIX |
BUJIOB IIUKJIOB

76 O6paboTka HaTypaJIbHBIX YHCEI C UCTIOJIB30BAHUEM ITUKIIOB 1
HaxoxnaeHue Bcex MpoCThIX YMCEN B 33JaHHOM J1MaIla30He

77 [IpakTuueckas pabora no Teme «Pemnienue 3agad MET010M 1 0.5
nepedopa»

78 WHBapuaHT nukia 1

79 JlokyMeHTUpOBaHUE MPOrpamMM 1

80 OO0paboTka TaHHBIX, XpaHAIIUXCcs B (haiimax 1

81 Pa3Ouenue 3amauy Ha moa3agaun 1
Hcnonbs3oBanne cranapTHOM OMOIMOTEKH SI3bIKa

82 nporpammupoBanus. [lonkirouenre OMOINOTEK MOAIPOrpaMM 1
CTOPOHHUX MPOU3BOUTEIECH

83 [ToamporpaMmsl (TIporieryphbl ¥ PYHKITAHN) 1

84 [ToamporpaMmsl (TIporieyphl ¥ PYHKITAHN) 1

85 [IpakTuueckas padbora no teme "PazpaboTka noamporpamm” 1 1
Pexypcus. PexypcuBubie 00beKTHI ((hpakTansl). PekypcuBHbie

86 npoueaypsl U GyHkiuu. Micnons3oBanue creka Jiuist 1
OpraHMU3alK PEKYPCUBHBIX BHI30BOB

87 [TpaxkTrueckas padota 1o reme "PexypcuBHbIE OANPOrpaMmbl" 1 1

88 MoaynbHBIN IPUHLKII IIOCTPOCHHUS IIPOTPaMM 1

89 UucneHHble METOIbI 1

90 [TpakTuueckas pabora 1o treme «HucieHHoe pereHue | |
YpaBHEHUI»

91 Hcnonb30BaHne AUCKPETU3ALMU B BEIYMCIUTEIBHBIX 3a/1a4aX 1

9 [IpakTuyeckas padora no teme «[IpubGmmxéHHOE BEIUNCIICHUE | |
JUTHH KPUBBIX U TUTOMAACH Guryp»»

93 [TpakTuueckas pabota no reme «llonck Makcumyma | 1
(MuUHEMYMa) QYHKIIAN
O6paboTka CUMBOJIBHBIX JJAHHBIX. AJTOPUTMbI 00paObOTKU

94 CHUMBOJIBHBIX CTPOK: MOJICYET KOJIMYECTBA MOSBICHU CUMBOJIA B 1
CTpOKE

95 AnropuTMbI 00pab0OTKH CUMBOJIBHBIX CTPOK: pa3OneHne CTPOKH |
Ha CJIOBA IO POOETHHBIM CUMBOJIAM
Anroput™bl 06pabOTKH CUMBOJIBHBIX CTPOK: MOUCK MOACTPOKU

96 BHYTPH JTaHHOM CTPOKH; 3aME€HA HAaliJICHHOM MOJCTPOKHU Ha 1
JIPYTYIO CTPOKY
[Ipaktuyeckas padora no reme "O6paboTKa CTPOK C

97 UCTIOJIb30BaHNEM (DYHKIMHA CTaHJapTHON OMOITMOTEKH SI3bIKA 1 1

IporpaMMupoBaHus”




98 I'eneparnus cnoB B 3aJJaHHOM ajndaBuTe 1

99 MaccuBbl U ocneoBaTenbHOCTH yncen. [Ipaktuueckas padota | 0.5
o Teme "3arnoHeHne Maccuga" '

100 O0600mEHHBIC XapaKTePUCTUKH MaCCHBA 1
JIMHEHBIN NOUCK 3aJaHHOT0 3HAYEHUS B MACCHBE.

101 [IpakTruyeckas padora o reme "JIMHEHHBIN MOMCK 3a1aHHOTO 1 0.5
3Ha4YeHMs B Maccuse"

102 [TpakTrueckas padora mo teme "[lonck MUHUMAIBLHOTO | )
(MakCHMMaJIbHOT'0) JIEMEHTA B UHCIIOBOM MaccuBe"
CopTtupoBka 0JHOMEPHOTO MaccuBa. [IpocTeie MeTObI

103 coptupoBku. [Ipakrrueckas padota nmo teme "l[IpocTeie METOIBI 1 0.5
COPTUPOBKH Maccupa'
CopTupoBka ciusiHueM. beICTpast cOpTUpOBKa MaccuBa

104 (amroput™m QuickSort). [IpakTuueckas pabota no Teme "beicTpas 1 0.5
COpPTUpPOBKA MaccuBa"

105 JIBOMYHBIN ITOUCK B OTCOPTUPOBAHHOM Maccuse. [IpakTnueckas | 0.5
pabota o Teme "JIBonuHbIN TOUCK" '

106 JIBymMepHBIE MACCUBBI (MaTPHUIIBI) 1

107 AnropuT™MbI 00pabOTKH MaTPHUI] 1

108 Penrenue 3amau ananu3za JaHHBIX 1

109 CpencTBa TEKCTOBOTO Ipolieccopa 1

110 KomneroTepHas BEpCcTKa TeKcTa 1

11 [TpakTrueckas pabota no teme "BépcTka TOKYMEHTOB C | I
MaTeMaTuyeckuMu dpopmynamu"

112 HNHCTpYyMEHTBI peLieH3UPOBaHUS 1

13 [TpakTuueckas pabota no teme "MHOrOCTpaHUYHbBIC 1 1
JIOKYMEHTHI"
O6naunsle cepBuchl. KomiekTuBHast paboTta ¢ JOKyMEHTaMHU.

114 [TpakTnueckas padota no teme "KoinexktuBHas paborta ¢ 1 0.5
JIOKyMeHTaMu"

115 Amnanu3 nansbix. bonbiue ganHbie 1

116 MarmmmHHOe 00y4yeHue 1

117 AHanM3 TaHHBIX C OMOIIBIO AJIEKTPOHHBIX TAOJIHIT 1

118 [IpakTuyeckas pabora o Teme "AHaIN3 JaHHBIX C TOMOILBIO | 1
AIEKTPOHHBIX TadmuI"
[Toctpoenue rpadukoB dpyukmuii. [IpakTudeckas pabota mo

119 teMe "HarnsanHoe npencraBieHue pe3yibTaToB CTaTUCTUYECKON 1 0.5
00pabOTKH JaHHBIX B BUJE IUATPaMM CPEICTBAMH peaKTopa '
AIIEKTPOHHBIX TadmuI"

120 JIlnnuu tpenna. [lpaktuyeckas pabora no teme "[loagbop nuuun | 0.5
TpeHa, IpOrHO3upOoBaHue" '

121 [Tox6op mapamerpa. [IpakTudeckas padbota mo teme "HucienHoe | 0.5

pelieHne ypaBHEHHH ¢ TOMOIIBIO TT0100pa mapameTpa”




OntuMuzanus Kak NOMCK HAaWTYUIIero PelIeHus B 3aJaHHBIX

122 ycnoBusix. [Ipaktuueckas pabota mo teme "Pemenue 3a1a4q 1 0.5
ONTUMU3AIIMH C TIOMOIIBIO JIEKTPOHHBIX Ta0IHII"

123 PesepBHoe Bpems 1

124 PezepBHOE Bpems 1

125 PesepBHoe Bpems 1

126 PezepBHOE Bpems |

127 PesepBHoe Bpems 1

128 PezepBHOE Bpems 1

129 PesepBHoe Bpems 1

130 Pe3epBHOE Bpems 1

131 Pe3epBHOE Bpems 1

132 PesepBHoe Bpems 1

133 PesepBHOE Bpems 1

134 PeszepBHoe Bpemst 1

135 PezepBHOE Bpems 1

136 PeszepBHoe Bpemst 1

OBUIEE KOJIMYECTBO YACOB I10 [TIPOI'PAMME 136 21.5




11 KUIACC

KoandyecTBO 4acoB

Ne Tema ypoka IIpakTuyeckue
n/n Bcero
padoTsbI

KomugectBo nnpopmanmu 1

2 AJITOPUTMBI CKaTUS TaHHBIX 1
Aunroput™ Xaddmana 1

4 [TpakTruueckas padora o teme "CxxaThe TaHHBIX C ITOMOIIBIO | |
anroputma Xapdmana"

5 Anroputm LZW 1
ANTOpPUTMBI CXKaTHS aHHBIX ¢ moTepsaMu. [IpakTuueckas pabota

6 no teme "Cikatue naHHbIX ¢ norepsimu (anroputmsl JPEG, 1 0.5
MP3)"
CkopocTh niepeiauu JaHHbIX 1
[TomexoycTONYMBBIE KOJIBI 1
[TpakTrueckas pabota no teme "llomexoycToitunBbie KOAbI" 1 1
Cucrembl. KOMIIOHEHTBI CHCTEMBI U MX B3aUMOJEHCTBHE.

10 CucteMHBIi 23QdexT. YnpaieHne kak HHOOPMaIHOHHBIH 1
nporecc. O6paTHas CBs3b

11 Mojenu 1 MOAEIUPOBAHUE 1

12 I'padsr 1

13 Pemenwue 3aa4 ¢ momonrsio rpadoB 1

14 HepeBbs 1

15 OCHOBBI TEOPHUH UTP 1

16 [TpakTrueckas pabota no teme "[IoMCK BHIUTPBIIIHON CTPATEerHu 1 1
B UTpE ¢ MOJTHOW nHpopmaruei"”

17 CpencTBa NCKYCCTBEHHOTO MHTEIIIEKTA 1

18 [Ipaxtuyeckas padora no reme "CpencTBa HCKYCCTBEHHOTO | |
UHTeIIeKTa"

19 ®dopmanuzanus NOHATHS anroputma. MamuHa TrropuHra Kak |
YHUBEpCalbHas MOJeb BeruncieHuil. Tezuc Uepua—TrpropunHra

20 [TpakTrueckas pabota no reme "CocTaBieHue NpocToit | )
IIporpammsl JUisl MaliuHbl TeropuHra'

21 Mammna ITocra 1

22 Hopwmanbhbie anropugmel Mapkosa 1

3 ANTOpUTMUYECKH HEepa3pellnMble 3a/1a4i. 3a1a4a OCTaHOBA. |
HeB0o3M0KHOCTh aBTOMaTHUECKOM OTIaIKH IPOTPaMM

24 C0XHOCTb BBIYMCIEHUI 1

)5 [Touck mpocThIX YKMCEN B 3aJJaHHOM JHMAINa30He C IOMOIIBIO |
aIropuTMa «periero DpaTocheHar»

26 [IpakTuyeckas padora no Teme "[lorck MPOCTHIX YHCENT B 1 1




3aJaHHOM auara3one"

27 MHuoropa3psaHbIe LIeTbIe Ynucia, 3a1a9u JUIMHHONW apu(METUKH

)3 [IpakTrueckas padota mo Teme "Peann3aius BEIYUCICHHUN ¢
MHOTOpPa3psIHBIMU YHCTaMU"
CrnoBapu (accormaTHBHBIE MAaCCHBBI, 0TOOpakeHHsT). XOIII-

29 tabmuiel. [ToctpoeHne andaBUTHO-9aCTOTHOTO CIIOBAPS IS
3a/1aHHOI'0 TEKCTa

30 [TpakTuueckas padora mo teme "I[loctpoenue andaBuTHO-
YACTOTHOTO CIIOBAps JJIsl 3aIaHHOTO TeKCTa"
AHanu3 TeKCTa Ha €CTECTBEHHOM sI3bIKe. Bhiienenue

31 MOCJICIOBATEILHOCTEH 110 11a0I0HY. PerynspHbie BIpaeHusI.
YacToTHbIN aHAIIN3

10 [IpakTuueckas pabora no Teme "AHanu3 TeKcTa Ha
€CTECTBEHHOM $I3bIKe"

33 Creku. AHanu3 NpaBUIbLHOCTH CKOOOUYHOTO BBIPaKEHUS

34 Brruncnenue apupmMeTHuecKoro BhIpaKeHHsl, 3alCaHHOTO B
nocTuKkcHOU hopme

35 [IpakTuueckas pabora no Teme "BbruncieHue apupmMeTHuecKoro
BBIPXCHHSI, 3aIIMCAHHOTO B MOCTPUKCHOU hopme”

36 Ouepenu. Micnionp3oBaHue ouepeu sl Bp€MEHHOTO XPaHEeHUS
JTAHHBIX

37 [IpakTrueckas padora o teme "Mcnons3oBanue ouepean"”
HepeBbs. Peanuzanus nepeBa ¢ TOMOIIBIO CChUTOYHBIX

38 CTpykTyp. JBonuHble (OuHapHbIe) nepeBbs. [locTpoenue nepesa
JUTS 33]JAHHOTO apU(PMETHIECKOTO BBIPAKEHUS

39 [IpakTuueckas pabota no Teme "Mcnonb30BaHUE 1EPEBHEB AJIS
BBIUHCIICHUS apU(PMETHUECKUX BhIpAKEHU"

40 PexypcuBHbie anroputmsbl 00xoaa nepeBa. Mcmnonb3oBanue
CTeKa M odepean st 00xoa aepeBa

41 PexypcuBHbie anroputmsl 00xoa nepesa. Mcnonb3oBanue
CTeKa M odepeau Juist 00xo/1a aepeBa

4 AnroputMmsl Ha rpadax. [TlocTpoeHre MUHUMAIBHOTO OCTOBHOTO
JIepeBa B3BEIICHHOTO CBSI3HOTO HEOPHEHTUPOBAHHOTO rpada

43 O6xo0x rpacda B rimyouny. O6xox rpada B mmpuny

44 KonudecTBo pa3nuyHbIX MyTeH MEXKTy BEPIIUHAMH
OPUEHTUPOBAHHOTO allMKINYEeCKOoro rpada

45 Anroput™m JleUKCTpHI.
[IpakTruueckas pabota mo Teme "Brrancinenue JIMHBI

46 KpaT4yaliiero myTu MeXy BepiinHaMu rpada (aaroputm
HeiikcTpeor)”

47 Anroputm Onoiina—Y opiamia

43 3aiauu, penaeMble ¢ TOMOUIBI0 TUHAMUYECKOTO

IpOrpaMMUPOBAHMS: BEIUMCIIEHUE PEKYPCUBHBIX (DYHKINH




[IpakTuyeckas pabora o Teme "Brruncienne peKypcHuBHBIX

49 . 1
GYHKIMI ¢ TOMOIIBI0 AMHAMUYECKOTO MPOTrPaMMHUPOBAHUS"
50 3aauu, peraeMple ¢ IOMOIIBIO TUHAMUYECKOIO
IPOrpaMMUPOBAHUs: OJCYET KOJIMUECTBA BAPUAHTOB
51 [IpakTtruueckas padora o Teme "[loacuér kommyecTra |
BapHAHTOB C MOMOIIBIO TUHAMHYECKOTr0 IporpaMMupoBaHus"
5 3aauu, peraemMple ¢ IOMOILBIO TUHAMUYECKOIO
POrpaMMUPOBAHUS: 3aJa4l ONTUMU3AINH
53 [onsarue o mapagurmax nporpammupoBanusi. O630p S3BIKOB
POTPaMMHUPOBAHHS
54 [Tonsitne 06 06BEKTHO-OPUEHTUPOBAHHOM MTPOTPAMMHUPOBAHUHT
BEKThI U KJ1acchl. CBOMCTBA U METO/IbI 0OBEKTOB
55 06 C 0
56 OOBEeKTHO-OPUEHTUPOBAHHBIN aHATTN3
57 [IpakTuueckas padbora no teme "lMcnoab3oBaHNE TOTOBBIX )
KJIACCOB B mporpamme”
58 PazpaboTtka mporpamMm Ha OCHOBE 0OBEKTHO-OPUEHTHPOBAHHOTO
oJ1X0a
59 [TpakTuueckas pabota "PazpaboTka mpocTol MPOrpaMMBI ¢ 1
HCITI0JIb30BAaHUEM KJIacCOB"
60 WNukancynsuus. [Ipaktuueckas padota no reme "Pa3zpaboTka 0.5
KJIacCa, UCIOJIb3YIOIIETO MHKAICYIISIUI0" '
61 Hacnenosanue. [Tomumopduzm
62 [TpakTrueckas padora o Teme "Pa3paboTka nepapxuu Kiaccos" 1
63 Cpenpl ObICTpOIl pazpaboTku nporpamm. [IpoexTupoBanue
uHTep(deiica noap30BaTENs
64 [TpoexkTupoBanue unTepderica NoaIb30BaTENS
65 Hcnonb30BaHne TOTOBBIX YIPABISAEMbIX 2JIEMEHTOB JUIS
MOCTpoeHus1 nHTepdeiica
66 [Ipaktuyeckas padora no reme "PazpaboTka mporpamMmmsl ¢ |
rpaduueckuM unTepdericom”
67 H3ydeHnue BTOPOTo sI3bIKa MPOTrpaMMHUPOBAHUS
68 N3yuenue BTOporo s3pika IporpaMMHUpOBaHUS
69 Oranbl KOMIIBIOTEPHO-MAaTEMaTHYECKOTO MOJEIINPOBAHUS
70 Jluckperusanus pu MaTeMaTHYECKOM MOJIETUPOBAHUHI
HENPEPBIBHBIX MpoLeccoB. MoiearpoBaHue TBUKEHUS
71 [IpakTuyeckas padora no reme "MoaenupoBaHue ABHKEHHUS" 1
7 MonenupoBanue 6nonornyeckux cucteM. [Ipaktudeckas padora 0.5
o Teme "MoaenupoBaHrue OMOJTOTUYECKUX cCUCTEM" '
7 MaremaTnueckrue MoJIeH B SKOHOMHUKE. BorurcnuTenbHble
9KCIIEPUMEHTHI C MOJACTISIMU
BepositHocTHBIE MOenH. [IpakTuueckas pabora 1o reme
74 "MHUTalIMOHHOE MOJIETMPOBAHUE C MOMOIIBIO MeToAa MoHTe- 0.5

Kapno"




75 KommnbrorepHoe MOAENMPOBAHUE CUCTEM YIIPABICHUS 1

76 O6paboTka pe3yabTaTOB IKCIEPUMEHTA 1

77 Tabmuunble (pesIIMOHHBIC) 0a3bI TAHHBIX 1
[owuck, copTupoBKa U GUIBTPAIHS JaHHBIX. 3apPOCHI HA

78 BBIOOPKY JaHHBIX. 3alpOCHl C MapaMeTpaMu. Beruucnsemsle 1
I0JIS1 B 3aI1pOcax

79 [IpakTuueckas paborta mo Teme "Pabora ¢ roToBo# 0a30ii |
ITAHHBIX"

20 MHuorotabnuynbie 6a3bl JaHHBIX. THIIBI CBA3EH MEXIY 1
tabaumamu. Bremaui kimrod. [lenoctHOCTh 0a3bl JaHHBIX

21 [Ipakruyeckas padora no reme "Pa3paboTka MHOTOTAOIUYHOM |
0a3bl TaHHBIX"

82 3anpockl K MHOTOTaOJIMYHBIM 0a3aM JTaHHBIX 1

23 [IpakTuyeckast pabora mo Teme "3anpockl K MHOTOTAOIMYHON |
0a3e naHHBIX"

84 SA3bIk ynipaBienus qaHHsIMu SQL 1

85 [TpakTrueckas pabota no teme "YmpaBieHHe JaHHBIMU C 1
noMo1bko s3b1ka SQL"

86 Hepensunonnsie 0a3bl JaHHBIX. DKCIIEPTHBIE CUCTEMBbI 1

87 NHTepHEeT-pHII0KEHUS 1

28 [TonsATHE O CEpBEPHOM M KIMEHTCKOM YacTsx canTa. TexHonorus |
«KJIMEHT — CepBep», €€ TOCTOMHCTBA U HEJJOCTATKU

&9 OcHoBgsl s13p1ka HTML 1

90 [TpakTnueckas padota no teme "Co3gaHue TEKCTOBOM BeO- |
CTpaHUIbI"

91 OcHogsl s13p1ka HTML 1

92 OcHogsl s13p1ka HTML 1
[Ipaktuueckas pabora o teme "Co3gaHue BeO-CTpaHUIIbI,

93 BKJIIOYAIOLIEH MyJIbTUMEUITHbIE O0BEKTHI (PUCYHKHU, 3BYKOBBIE 1
JlaHHBIC, BI1€0)"

94 OcHOBBI KackaHBIX TaOauI cTrier (CSS) 1

95 [TpakTtuyeckas pabora no reme "OdopmiieHHE CTPAHUIIBI C |
[IOMOIIBI0 KAaCKaHBIX TaOIHI[ cTHIIEeH"

96 Cuenapuu Ha si3bike JavaScript 1

97 Cuenapumn Ha s13b1Kke JavaScript 1

98 ®dopMbI Ha BEO-CTpaHUIIC 1

99 [IpakTuyeckas padora no reme "O6paboTka 1aHHBIX (hopM" 1

100 Pa3menenue Be6-caiiToB. Ycimyra XocTuHra. 3arpyska (aition |
Ha calt
Kanpuposanue. Ucnpasnenne nepcnekTussl. [ ucrorpamMma.

101 Koppexkuus ypoBHeil, koppekius npera. OdecriBeunBaHue 1

LBETHBIX U300pakeHU




BBoj n300pakeHuil ¢ UCTIOJIb30BaHUEM PA3TUYHBIX IU(POBBIX

102 yctporicTB. [IpakTuueckas padota mo teme "Ob6paboTka 1 0.5
udpoBeIx pororpaduii”

103 Perymib. PaGora ¢ obnactsamu. @unbtpsl. [Ipaktudeckas padbora | 0.5
no teme "Peryms mudposbix ¢ororpaduit”

104 MHuorocoiiapie n300pakeHus. TekcToBble ciou. Macka ciosl. 1
Kananbl. Coxpanenue BbIICICHHOM 001aCTH

105 [IpakTruueckas pabora mo Teme "MHoOrocnoitHbIe n300pakeHus" 1 1

106 [MoaroroBka mttocTpanwii st Be0-caittoB. [IpakTuueckas 1 0.5
pabota no Teme " AHUMHUPOBaHHBIE N300paKeHHS"

107 BekropHnas rpaduka. Bekropusaiys pacTpoBbIX H300paKeHUH 1

108 [Ipaxtuyeckas padora no reme "Bekropnas rpaduka” 1 1

109 HpI/IHuHunLI MOCTPOCHUS U PEAKTUPOBAHUS TPEXMEPHBIX 1
Mojienei

110 [Ipaktrueckas padota no teme "Coznanue MpoCcThIX 1 |
TPEXMEPHBIX MojIeTIei"

111 Cerounsie Moenu. Marepuabl 1

112 [TpakTuueckas pabota no teme "CeTounbsie Moaenan" | 1

113 MonenpoBaHue HCTOUHUKOB OcBelleHus. Kamepbl 1

114 [TpakTtrueckas pabora o teme "Penaepunr" 1 1

115 AnnutuBHbIE TeXHOJ0TUU (3D-npuHTEpHI) 1

116 [ToHsaTHE O BUPTYAIBHOM PEAIBHOCTH M OTIOJTHEHHOU 1
peabHOCTH

117 PesepBHoe Bpems 1

118 PesepBHoe Bpems 1

119 PesepBHOE Bpems 1

120 PesepBHOe Bpems 1

121 PesepBHOe Bpems 1

122 PesepBHOe Bpems 1

123 PeszepBHOe Bpems 1

124 PesepBHOE Bpems 1

125 PesepBHOE Bpems 1

126 PesepBHOE Bpems 1

127 PesepBHoe Bpems 1

128 Pe3epBHOE Bpems 1

129 PesepBHoe Bpems 1

130 Pe3epBHOE Bpems 1

131 PesepBHoe Bpems 1

132 PesepsHOE Bpems 1

133 Pe3epBHOE Bpems 1

134 PeszepBHoe Bpemst 1




135 PeszepBHoe Bpemst 1
136 Pe3epBHOE Bpems 1
OBIIEE KOJIMYECTBO YACOB I10 ITPOIT'PAMME 136 36.5

IHPOBEPAEMBIE HA EI'D 11O UHOOPMATUKE TPEBOBAHUS K
PE3YJIbTATAM OCBOEHUSI OCHOBHOM OBPA3OBATEJIbHON
IMPOT'PAMMBI CPEJHEI'O OBIIEI'O OBPA30BAHUA

Kon

NpoBepPsieMOro
TpeOoBaHUs

1.

1.1

1.2

1.3

1.4

1.5

IIpoBepsiemble TPeOOBAHUS K NMPEIMETHBIM Pe3yJIbTATAM OCBOEHHUsI OCHOBHOI
o0pa3oBaTe/IbHOI MPOrpaMMBbI CPeHEro 001ero 0opa3oBaHus

3nams (nonumamy)

ITonnmanue 0CHOBHBIX IIPUHIUIIOB YCTpOﬁCTBa u (bYHKI_II/IOHI/IpOBaHI/ISI COBPCMCHHBIX

CTallMOHAPHBIX U MOOMIIBHEIX KOMIIBIOTCPOB, TGH[[GHIII/Iﬁ Pa3BUTHA KOMIIBIOTCPHBIX
TGXHOJ’IOFI/IfIQ BJIaJCHUC HaBbIKaMU pa6OTI)I C OnepauvOHHBIMHM CHUCTEMAMH U
OCHOBHBIMHU BHJaMHU IIPOTrpaMMHOIO obOecreyeHus AJIs1 pCIICHUA y‘le6HBIX 3aJa4 II

BBIOPAHHOM CIIEIIMATHU3AINH

Hanuuue npencrabnenuit o 6a30BbIX MPUHIUIAX OPraHU3AIMU U QYHKITHOHUPOBAHUS

KOMITIBIOTCPHBIX ceTel
IloHnMaHrEe OCHOBHBIX MPUHIUIIOB JUCKPETU3ALIUN PA3JIMYHBIX BUI0B HH(bOpMaHHH

[Tonnmanue 6a30BBIX ANTOPUTMOB OOPAOOTKM YHUCIOBOM M TEKCTOBOW HHQOpMAIIHE
(SaHI/ICB qUucell B HO3I/IIIHOHHOﬁ CHUCTEME CUHCJIICHHUA, AOCIUMOCTH IICJIBbIX YHCECII,
HaxOXXJIEHWE BCEX TMPOCTHIX YHCEJ B 3aJaHHOM Juamna3zoHe; o0padoTka
MHOTOPa3PsIHBIX IENbIX YUCEIT; aHAJIH3 CUMBOJILHBIX CTPOK M IPYTHUX ), aITOPUTMOB

IIOHNCKa U COPTUPOBKH

3HaHue CI)YHKI_[I/IOHaJ'ILHBIC BO3MOXHOCTH HHCTPYMCHTAJIBHBIX CpPCACTB CpPCAbl

pa3paboTKu

1.6

Brnanenne OCHOBHBIMHM CBEACHUSMH O 0a3ax HaHHBIX, UX CTPYKType, CpelCTBax

co3aaHus U pabOThl ¢ HUMHU

1.7

IlonuMaHue BO3MOKHOCTEH W  OIPaHUYECHHMM TEXHOJOTMH  HCKYCCTBEHHOI'O
MHTEJIJIEKTAa B Pa3jIMYHBIX O0JIaCTAX; HaJIMuue MpeAcTaBlIeHUl 00 MCIOIb30BaHUU

MH(OPMaLIMOHHBIX TEXHOJIOTHH B pa3IMuHbIX IpodecCHOHAIbHBIX chepax

1.8

BitageHne TeopeTHyecKuM anmnapaTom, MO3BOJISIOIIMM OCYIIECTBIIATh IPEICTABICHNE
3aIaHHOI0 HATypaJlbHOT'O YMCJIA B PAa3JIMYHBIX CUCTEMAax CUUCIICHUS; BBIIOJHATH
npeoOpa3oBaHUsl JOTMYECKHX BBIPAKEHUH, MCIOIb3Yysl 3aKOHBI anreOpbl JIOTHKY;

OTpEeAENATh KpaTdalliuii MyTh BO B3BEIIEHHOM TIpade M KOJIMYECTBO IMyTEH MEX]

BEpIIMHAMU OPUEHTHUPOBAHHOIO AlIUKINYECKOro rpada

1



Ymems

2.1

YMeHHe WHCNOJb30BaTh KOMIBIOTEPHO-MAaTEMaTUYECKUE MOJEIN IS aHalu3a
O0OBEKTOB M TPOIECCOB: (hOPMYJIUPOBATH IIEJIb MOJICIHPOBAHUS, BBITIOTHATH AHAJIHS
pe3yabTaTOB, MOJIYYEHHBIX B X0/1€ MOJECIMPOBAHNS; OLIEHNBATh a/IEKBATHOCTh MOJIETN
MOJIETTUPYEMOMY OOBEKTY WIIH MPOLECCY; MPEACTABIATh Pe3yIbTaThl MOACIUPOBAHUS

B HarjiisiJHOM BHEC

2.2

Ymenue kinaccuuumupoBaTh OCHOBHBIE 3a/1a4M aHaJIM3a JaHHBIX (IPOTHO3UPOBAHUE,

KJaccupukanys, KJIacTepu3alus, aHaIu3 OTKJIOHCHH); MOHUMATh
MOCIIE0BATENBHOCTh PEIICHHS 3aJad aHalu3a JaHHBIX: COOp MEPBUYHBIX JAHHBIX,
OYHCTKAa M OIEHKa KayecTBa JaHHBIX, BBHIOOp M (WIKM) TMOCTPOEHUE MOJENH,

IIpeoOpa30BaHue JAHHBIX, BU3yAIN3allMsl JaHHBIX, UHTEPIPETALHsl pe3yIbTaToOB

23

YMmenue onpeneniat WHGOPMALUUMOHHBIA O0BEM TEKCTOBBIX, TIpadUUYECKUX U
3BYKOBBIX JAHHBIX MPH 3aJaHHBIX TapaMeTpax AUCKPETU3ALNUNA. Y MEHUE ONIPEICTSATh
CPEIHIOI0 CKOPOCTh TEepeaaud JaHHBIX, OLIEHUBATh M3MEHEHHWE BPEMEHHU INeperayu

IIpu UBMCHCHHUHA I/IH(bOpMaI_II/IOHHOFO 00BEMa JaHHbIX U XapaKTCPHUCTUK KaHaJia CBA3U

24

YMeHue cTpouTs Koj, 00ecreunBaroini HAaUMEHbBIIIYI0 BO3MOKHYIO CPEHIOIO JUIUHY

COO6I_HCHI/I$I pu W3BECTHOM YaCTOTE CUMBOJIOB

2.5

YMeHue HCnojib30BaTh npu pCeIICHUMU 3aaa4d CBOICTBa HOSHHHOHHOP'I 3aIIMCu 4uCCll
AJIrOpUTMBL ITIOCTPOCHUSA 3allMCU 4YHCJIa B HOSHHHOHHOfI CHUCTCMC CUYHCIICHHA C
3aaHHbIM OCHOBAHHUEM U MMOCTPOCHUA YK CJIa 110 CTPOKCE, COIIGp)K&HIGfI 3aIlIMCh 3TOTO

YHucjaa B IIO3WIIMOHHOM CHCTEME CUHCICHHUS C 3aJaHHBIM OCHOBAaHUCM; YMCHHUC

BBIIIOJIHATH apI/I(I)MeTI/I‘-IeCKI/Ie onepanru B TO3UINUOHHBIX CUCTEMAX CUHUCIICHUS

2.6

2.7

2.8

Vmenue CTPOUTH JIOTUYCCKOC BBIPAKCHHUEC B IU3BIOHKTUBHOM U KOHBIOHKTHBHOM
HOpMAaJIbHBIX (I)opMax 0 3aJJaHHOM Ta6J'II/II_IC HUCTHUHHOCTH, HCCICAOBATH 0051aCcTh
HCTHUHHOCTHU BBICKA3bIBaHUA, COACPIKAIICIO IICPCMCHHLBIC, PCHIATh HCCIOXXHBIC

JIOTUYECKHUE YPaBHEHUS

YMeHue pemnath anropuTMUYECKHUEe 3a/1a4M, CBSI3aHHbIE C AaHAJTU30M rpadoB (3a1aun
[IOCTPOCHHS ONTUMAIBHOIO MyTH MEXIy BepliMmHamMu rpada, omnpeseseHus
KOJIMYECTBA  Pa3jM4YHBIX IMyTE€Hd  MEXAy  BEpIIMHAaMH  OPUEHTHPOBAHHOIO

AIUKIMYECKoro rpada)

YMeHue WuCnonap30BaTh JAEPEBbs INPU AHAIW3E W IIOCTPOCHUM KOIOB M IS
MpeCTaBiICHUsT apu(PMETUYECKUX BBIPAKECHUN, MPHU pPEIICHUH 3a]ad IOUCKa U
COPTUPOBKH; YMEHHE CTPOUTh JIEPEBO MWIPhl MO 3aJaHHOMY aJTOPUTMY;

pa3pabaThiBaTh U 00OCHOBBIBATH BBIUTPHIIIHYIO CTPATEIHIO UTPHI

2.9

YMeHne aHanu3upoBaTh AITOPUTMbI C HCIHOJIb30BAaHUEM TaOJHIl TPACCUPOBKHU;
ompenensaTh 0e3 UCHOIb30BAaHUS KOMIBIOTEPA PE3yIbTaThl BHITOJHEHHS HECTIOKHBIX
MporpaMM, BKIIIOUAIONIUX IMKJIBI, BETBICHHUS M MOANPOrPaMMBI, TPHU 3aaHHBIX

HUCXOOHBIX JaHHBIX

2.10

YMmenue OIPCACIIATE CJIOKHOCTH H3Yy4YaCMbIX B KYpCC 0a30BBIX AJITOPUTMOB

(cyMMupoOBaHHE 3JIEMEHTOB MacCHBa, COPTUPOBKA MacCHBa, IepeOOPHbIE aITOPUTMBI,

3



JBOMYHBIM TOMCK) W TPUBOAUTH NPHUMEPHl HECKOJBKHX aJITOPUTMOB DPA3HOU

CJIOKHOCTHU JIA pCHICHUA OI[HOﬁ 3aJa4u

2.11

Brnagenue yHuBEepCaIbHBIM S36IKOM IPOTPAMMHPOBAHUS BBICOKOTO YpoBHS (Ilackanb,
Python, Java, C++, C#), npencraBieHussMuA 0 0a30BBIX THITAX JAHHBIX U CTPYKTypax
JAHHBIX; YMEHHE HCIIOJb30BaTh OCHOBHBIC YIPABISIONINE KOHCTPYKIIMH; YMEHHE

OCYIICCTBJIATD aHAJIN3 npezmomeHHoﬁ IIporpaMmebl: OIIPCACIIAThL PC3YJIbTAThI pa6OTH

nporpamMmsl IMpu 3aJaHHBIX HCXOAHBIX AAHHBIX; OIMPCACIIATH, IMPU KAKUX HUCXOIHBIX

JAHHBIX BO3MOKHO MOJYY€HHE YKa3aHHBIX PE3YJIbTATOB; BBISIBIIATH JaHHBIE, KOTOPHIE
MOTYT NMPHUBECTH K OIHOKe B paboTe nmporpamMmbl; GOpMYJIHPOBATH MPEJIOKEHHS 110

YIIYYIIEHUIO TPOrpaMMHOT0 KoJia

2.12

YMeHune peann3oBbIBaTh Ha BBIOPAHHOM [UISl U3YYEHHs S3bIKE IMPOrpaMMHUpPOBAHUS
Bbicokoro ypoHs (ITackans, Python, Java, C++, C#) TunoBblie aaropuTMsl 00paboTKH
YlCeJl, YUCIIOBBIX MOCIEA0BATEIbHOCTEN U MACCUBOB: IPE/ICTABICHUE YHCTa B BUJIE

Habopa TMPOCTHIX COMHOXKHTENEH; HaXOXXICHHEe MaKCUMalbHOW (MHHMMAJILHOM)
U pbl HATYPAIBHOTO YKCIIa, 3aMUCAHHOTO B CUCTEME CUMCIIEHHUS C OCHOBAaHUEM, HE

npesbimarommmM 10; BeYUCICHHE OOOOMIEHHBIX XapaKTEPUCTHUK DIIEMEHTOB MACCHBE
WIM  4YHMCIOBOM  TOCJEIOBAaTENIbHOCTH  (CyMMBl,  NPOM3BEICHHS  CPEIHEr0
apu(MeTH4ecKoro, MUHUMAIBHOTO M MaKCHUMaJbHOTO JJIEMEHTOB, KOJIMYECTBA
AJIEMEHTOB, YJIOBJIETBOPSIONIMX 3aJlaHHOMY VYCIIOBHIO); COPTHUPOBKY 3JEMEHTOB
MacCHBa; YMEHUE UCIOIb30BaTh B MpOorpaMmax JaHHbIE PA3JIUYHbBIX TUIIOB C yUETOM

OTPaHUYEHUN Ha IMana3oH KX BO3MOXKHBIX 3HAYEHHUM, NIPUMEHATh NpPU pPELICHUU
3aJ1a4 CTPYKTYPBI JaHHBIX (CIIMCKH, CJIOBAPH, CTEKH, OUEPEIH, IePEBHS); MPUMEHSTh

CTaHJIAPTHBIE U COOCTBEHHBIC MOANPOTPaAMMBI AJisi OOpPaOOTKH YHUCIOBBIX JIaHHBIX I
CHUMBOJIBHBIX CTpPOK; MCIOJb30BaThb IpH pa3paboTke mporpamm OUOINOTEKH
MOANPOrpaMM; YMEHHE MHCIIOJIb30BAaTh CPEJCTBA OTIAAKU IPOrpaMM B Cpene

IPOrpaMMUPOBAHUS

2.13

2.14

YMeHHe WCIONb30BaTh JJICKTPOHHBIE TAOJNWIBI JJIs aHaIW3a, NPEJICTABICHUS U
00paboTKH AaHHBIX (BKIIOYAs BBHIOOP ONTHUMAIBHOTO pEIICHUs, MOAOOp JHUHUHU
TPEeHIa, pEUICHHE 3aJa4d NPOTHO3UPOBAHUS), YMEHHE HCIIOJIb30BaTh TaOIUYHBIC

(pensiuroHHBIC) 0a3bl JAHHBIX U CIIPABOYHBIE CUCTEMBI

YMeHne  OpraHu3oBbIBaTh  JIMYHOE  MH(POPMAIMOHHOE  MPOCTPAHCTBO  C
UCIIOJIb30BAaHUEM  Pa3IMYHBIX  CPEACTB IUGPPOBBIX TEXHOJIOTHWH; MOHMMAaHUE
BO3MOXKHOCTEH  IIM(PPOBBIX CEPBUCOB  TOCYNAPCTBEHHBIX  yCIOyr, MH(POBBIX

00pazoBaTeIbHBIX CEPBUCOB

1

1



HEPEYEHD 3JIEMEHTOB COIEPKAHUA, ITPOBEPAEMbBIX HA EI'D 11O
NHO®OPMATUKE

Kon

IIpoBepsieMblii 3J1eMEHT COAEPKAHUS

1

udposas rpaMOTHOCTH

1.1

OCHOBHEIE TCHACHIUHN PA3BUTHUA KOMIIbIOTCPHBIX TEXHOJIOTHH. HapannenLHble BBIYMCIICHUS.
MHoronpoueccopHHe CHUCTCMBI. Pacnpez[enéHHble BBIYUCIUTCIIBHBIC CUCTCMBI U o6pa60TI<a

OO0JIBIIUX JTAHHBIX

1.2

[IpyHIUOBI TOCTPOEHMS M amlapaTHble KOMIIOHEHTbI KOMIIBIOTEPHBIX ceTei. CereBble
npotokosiel. Cetp MHTEpHET. Anpecanus B cetu WMutepner. IIporokonsr crexka TCP/IP.

Cucrema noMmeHHbIX UMEH. Pa3nenenue [P-cet Ha moceTH ¢ MOMOIIBIO MACOK ITOICETEH

1.3

daiinoBas cuctema. [lowck B daitnmoBoii cucreme. [IpuHIUMNBI pa3memieHUs 1 UMEHOBAaHU

¢aiinos B noarospemerHoi namsaTy. I11abaoHs! ay1st onucanus rpymnn ¢aiiios

1.4

CkopocTh Tmepenadd JaHHBIX. 3aBHCHMOCTh BPEMEHHU Tepeladd OT HH(GOPMAIMOHHOTO

00BEMa JaHHBIX U XapaKTCPUCTUK KaHalJla CBA3H

1.5

udposanre nanHblx. CUMMETpHuYHBIE W HecuMMeTpuuHble mHUQpsl. [udper mpocroii

3amensl. [udp Le3aps. [Hudp Buwkenepa. Anroputm mudpoBanus RSA

1.6

2.1

2.2
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KO,Z[BI, IIO3BOJIAIOIIUC O6H3py>KI/IB8.TB " UCIIPABJIATH OIJ_II/I6KI/I, BO3HHKAIOIIUEC IIpHU IIEpeaadc

nanHbiX. Pacctosaue Xommunra. Konuposanue ¢ moBropenrueM 6utoB. Kombl XaMMuHTa
Teopetnueckrue 0CHOBBI HH()OPMATHUKH

Z[BOI/I‘{HOC KOAUPOBAHUC. PaBHOMepHLIe U HCEPABHOMCPHBLIC KOJbI. HCKOI[I/IpOBaHI/IC
COO6II_ICHPII>’I, 3alMUCAHHBIX C TOMOIIBIO HEPABHOMCPHBIX KOJIOB. Ycaosue ®aHo. HOCTpOGHI/Ie

OAHO3HAYHO ACKOAUPYCEMBIX KOJ0B C TIOMOIIBIO JCPCBa

Teopernueckne mMoAXOAbl K OIEHKE KoiuuyecTBa HHpopManuu. EauHHIBI HM3MepeHHs
KOJIMYecTBa MHPOpMAMK. AJI(paBUTHBINA NOIX0/] K OLIEHKE KOJIMYECTBAa HHPOpMAIH. 3aKOH
angutuBHOCTH HMH(popmarmu. Popmyna Xapriu. Wubopmanus u BeposTHOCTh. Dopmyna

[HIennona

Cuctembl cuMcieHus. Pa3BépHyTas 3amuch LENbIX M JPOOHBIX YHUCENl B IO3UIMOHHOMN
cucreMe cuucieHus. CBONCTBA MO3MLIMOHHOW 3alMCH YHUCIA: KOJIMYECTBO LU(DP B 3aluCH
IPU3HAK JEITUMOCTH YKCIIa HA OCHOBAHUE CUCTEMBI CUMCICHHA. AJITOPUTM NEPEBOJA LIEJIOTO0
YyHuCia U3 P-U4YHON CUCTEMBI CUHCIIEHUS B JECATUYHYI0. AJITOPUTM IIEpEBOAA KOHEUYHOH P-

WYHOM poOu B NECATUYHYIO. AJITOPUTM MEepPeBOia LEJIOT0 Yhcia U3 JECITUIHON CUCTEMbI

cuucienust B P-uunyro. [lepeBox koHeYHOH JecaTndyHoil apoOu B P-nunyro. /IBoununas,
BOCBMEpUYHAsl W IIECTHAALATEpUYHAs] CHUCTEMBl CUUCIEHUS, CBS3b MEXKIYy HHMHU.

ApudmeTrueckre oneparuy B MO3UIUOHHBIX CUCTEMaX CUUCICHUS

24

Tpoanaﬂ YpaBHOBCUICHHAA CUCTEMA CUUCIICHUAA. HBOI/I‘IHO-HGCHTH‘JH&S[ CHUCTEMA CUUCIICHUA

2.5

KomupoBanne tekcroB. KomupoBka ASCIl. OpnoGaiitHeie koaupoBku. CranmapT
UNICODE. Komupoka UTF-8. Omnpenenenue uHDOpMAIMOHHOTO 00BbEMA TEKCTOBBIX
COOOILEHUI




2.6

KonupoBanue uzobOpaxkenuil. OueHka WHPOPMAIMOHHOTO 00BbEMa rpaduyecKuX TaHHBIX
IIpU 33JaHHBIX paspelleHud U TioyOuHe KoaupoBaHMsI IBeTa. LlBeToBble Mopemnu.
Konmupoanue 3Byka. OneHka HH(GOPMAIIMOHHOTO 00bEMa 3BYKOBBIX IaHHBIX IPH 33aHHBIX

JaCTOTC JUCKPETU3ALUHN U PASPAIHOCTH KOAUPOBAHHUA

2.7

Anrebpa noruxu. IlonsTHe BbIcKka3biBaHUs. Bbicka3bpiBaTenbHble (OpPMBI (TIPEIUKATHI).
KBaHTOpBI CylIeCTBOBaHUS U BCEOOLTHOCTH.

Jlornueckue onepauun. TaOnuubl uUcTMHHOCTH. Jlormueckue BblpakeHus. Jlornueckue
TOXJAECTBa. JJornueckue onepanuu 1 olepanuy HaJ MHOKECTBAMMU.

3aKkoHbl anreOpbl JIOTMKU. OKBUBAJICHTHBIE NPEOOpPa30BaHMs JIOTMUECKUX BbIPAXKEHUI.
Jlornueckue ypaBHEHUS U CUCTEMbI YPaBHEHUM.

Jlornueckue (GyHKIHUU. 3aBHCHMOCTh KOJMYECTBA BO3MOXKHBIX JIOTHUECKUX (YHKLIUH OT
KOJIMYECTBA apryMEHTOB.

Kanonmnueckue hopmbl IOTUYECKUX BBHIPAKEHUI

2.8

2.9

2.10

2.11

2.12

COBCpI_HeHHBIC JAU3BIOHKTHBHBIC KOHBIOHKTHBHBIC HOPMAJIbHBIC (bOpMBI, AJITOPUTMBI UX

IMOCTPOCHMUA 110 Ta6J'II/II_Ie HCTHHHOCTH

Jloruueckue sneMeHTH B cocTaBe KommbioTepa. Tpurrep. Cymmarop. MHOropaspsiiHblii
cymmarop. IlocTpoeHue cxeM Ha JOTHYECKHX JJIEMEHTaxX IO 33JaHHOMY JIOTHYECKOMY

BBIPAKCHUIO. 3aImch JOrH4eCcKoro BBIPpAXKCHUA 110 JIOTHYCCKOM CXeME

Mopenu n moaenupoBanue. Llenn MmogenrpoBanus. AJ€KBaTHOCTh MOJEIN MOJEIUPYEMOMY
00BeKTy HiH nporeccy. dopmanu3zanysi MPUKIAIHBIX 3371a4.
[IpencraBnenue pe3yabTaTOB MOJACIUPOBAHUS B BHAE, YAOOHOM IJsi BOCHPHUSITHS

yenoBekoM. ['paduueckoe npencraBieHne JaHHBIX (CXeMbl, TAOIHIIBI, TPAQUKH).

[IpeacraBnenue LENbIX YHUCEN B MaMATH KOMIbioTepa. OrpaHMYEHHOCTh JAMana3oHa Yuce]
[IpY OTPAHUYEHUU KOJIMUECTBa pa3psaaoB. [lepenonHenue pa3psaaHoi ceTku. be33sHakoBble U
3HAKOBBIC JaHHBIC. 3HAKOBBIM OWT. JIBOMYHBINA JOTOJHUTEIBHBIA KOJ OTPHUIATCIBHBIX
YHCEe]L.

[ToGuTOBBIC JOTMYECKUE onepanuy. Jlornueckuii, apuhMEeTHUECKUI 1 IIMKINYCSCKUI CIBUTH.

[IIudpoBanue ¢ MOMOIIBIO TOOUTOBOM oreparuu «uckIovaromee Iy

Hpe,[[CTaBJ'IeHI/IC BCHICCTBCHHBIX YUCCII B [TAMATHU KOMIIBIOTEPA. 3Haqama;1 4JacCTb U NOPAIOK
qucja. I[I/IaHaSOH 3HAUCHUI BEIIECTBEHHBIX YHCEII. HpO6JICMLI XpaHCHHA BCHICCTBCHHBIX
YUCCJl, CBA3aHHBLIC C OrPAaHUYCHHUCM KOJHUYCCTBA Pa3PAa0B. Brimmonnenue onepaunﬁ C

BCUICCTBECHHbBIMU YHCJIaMH, HAKOIIJICHUEC OIINOOK IIPU BBIYUCIICHUAX

2.13

I'pagpl. OcHoBHble noHATHA. Buasl rpados. Omnucanue rpadoB € MOMOIIBIO MaTpHUI
CMEKHOCTH, BECOBBIX MAaTpHII, CIMCKOB CMEXHOCTH. PelieHue anropuTMUYecKuX 3azad,
CBSI3aHHBIX C aHAJINW30M TpadoB (IMOCTPOEHUE ONTUMAIBHOTO IMYTH MEXIY BEpUIMHAMHU
rpada, onpeneneHre KOJIMUECTBA PA3INYHBIX MyTeH MeX Ay BEpIIMHAMU OPUEHTUPOBAHHOTO

AIUKIINYECKOTo Tpada)

2.14

HepeBws. bunapuoe nepeso. [lepeBrs momcka. CriocoObl o6xona nepesa. Ilpencrasienue
apudmeTnyeckux BbIpaXeHH B Buie AepeBa. Vcmonb3oBaHue rpadoB U JEpEeBbEB IpU

OIHCAaHHH O0OBEKTOB U MPpONCCCOB OKPYKAIOIICTO MHUpPa

I




2.15

JIMCKpeTHBIE UTPHI IBYX UTPOKOB C MOHON nHpopMarueid. [Toctpoenne nepesa mepedopa
BAapUaHTOB, ONHMCAaHUE CTPAaTeTMH Wrpbl B TaOMU4HOM ¢opme. BuIUTphIIHBIE |

IIPOUT'PBIIIHBIC ITO3UIHH. BBII/IrpBIHIHBIC cTparerun

2.16

CpenctBa HMCKYCCTBEHHOTO HMHTEIUICKTa. MaeHTH(UKAUs W TIOMCK H300pakeHHi,
pacrio3HaBaHue Jul. Vcnoap30BaHnEe METO/I0B UCKYCCTBEHHOI'O MHTEJIEKTa B 00yYaIOIINX
cucremax. lcronb3oBaHME METOJOB HCKYCCTBEHHOI'O HHTEIEKTa B POOOTOTEXHHUKE.

Nurepner Benieil. Heliponusie cetn

ANTOpUTMBI U IPOrPaMMUPOBAHNE

3.1

Q@opManuzanys NOHATUA anroputMa. MammHa TeropuHra kak yHuBEpcalabHash MOJCIb

BBIYUCIIEHUN

3.2

33

OreHKa CIIOKHOCTH BbIUMCIICHHH. Bpemsi paboTbl U 00BEM HCHOIB3yeMOW MaMATH, UX

3aBUCHUMOCTb OT pa3Mepa MCXOJIHBIX JaHHbIX. OIIEHKa aCHUMITOTHYECKOH CII0KHOCTH
QJITOPUTMOB.  AJITOPUTMBI  [TOJMHOMHUAJIBHOW  CIOXHOCTH. IlepeOopHBIE  alIrOpUTMBI.
[Ipymepsl pasnUUHBIX AITOPUTMOB PELICHMsS OJHOM 3aladyd, KOTOpbIE MMEIOT Pa3IMYHYIO

CJIOKHOCTh
OmnpeneneHne BO3MOXKHBIX PE3YJIbTaTOB PAaOOTHI MPOCTEHUIINX AITOPHUTMOB YIPABJICHUS
UCIIOJTHUTENIIMA M BBIYMCIUTENBHBIX alropUTMOB. OmpesesieHne MCXOIHBIX JaHHBIX, MPHU

KOTOPBIX JITOPUTM MOXKET JaTh TPEOyeMblIii pe3ynbTaT

34

Anroput™Mbl  00pa0OTKH HATYpPaJIBHBIX YHCEJ, 3alMCAaHHBIX B IMO3WUIIMOHHBIX CHUCTEMax
CUMCIICHUS: pa30MEHHE 3alKMCH YHUCla Ha OTHCIbHBbIC IUQPHI, HAXOXKICHUE CYMMBI H
npou3BeieHus MU(p, HAXOKICHUE MAKCUMAIBbHOW (MUHUMAJILHOMN ) U PBHI.

[IpencraBienne yuciia B BHIE HAOOpa MPOCTHIX COMHOXHUTENCH. AJITOPUTM OBICTPOTO
BO3BEJICHUSI B CTENCHb. [IOMCK TPOCTHIX YHCENT B 3aJaHHOM JHANa30HE C MOMOIIBIO

aNropuTMa «pemreto Jpatochenar

3.5

3.6

3.7

MHOFOpa3p$II[HLIC OeJabIC Yuciia, 3aJa4u JJITUHHOMN apI/I(l)MeTI/IKI/I

S3pik  mporpammupoBanus (Ilackans, Python, Java, C++, C#). Tumbl naHHBIX:
LIEI0YMCIICHHBIC, BEIECTBEHHBIE, CHUMBOJIbHBIE, Jorudeckue. BerBnenusa. CiioxHble
ycnoBus. Llukiiel ¢ ycinoBueM. L{UKIIBI 1O TEpEMEHHOI.

OOpaboTka AaHHBIX, XpaHsmuxcs B ¢ainax. TekcroBele W OBoMuYHbIE (aiinbl. daiinoBbie
nepeMeHHbIe (¢aiinoBsle ykazarenn). UreHue u3 ¢aitna. 3anuce B daii.

Paz6uenue 3a1aun Ha noazanaun. [loanporpammsl (poueaypsl ¥ GyHKINN).

Hcnonb3oBanue cTaHgapTHON OMOJIMOTEKH SI3bIKA IPOrpaMMHUPOBAHUS

Pexypcus. PekypcuBHbie poueaypsl 1 GyHKIMU. Vcrionb30BaHue CTEKa Uil OpraHU3aIiu

PEKYpPCHBHBIX BBI30BOB

3.8

Uucnennple MeTonbl. TouHOEe W MPUOMMHKEHHOE pElIeHHs 3adadd. UWCIeHHOE perieHue
ypaBHEHUW C MOMOIIBI0 ToAOOpa mapameTpa. UMCIEeHHbIE METOIbI PEIICHHS YpaBHEHUM:
METOJ repedopa, MeTo 1 MOJIOBUHHOTO JAeeHus. [IpubmmkéHHOe BBIYUCICHUE UTMH KPUBBIX.
Bbuucnenne  mimomanedt  guryp ¢ MOMOIIbIO  YHMCICHHBIX ~ METOAOB  (METOA

MPSIMOYTOJIBHUKOB, MeToJ Tpaneuuii). [louck makcumyma (MUHMMyMa) (QYHKIUU OIHOM

HepeMeHHOI\/’I METOJ0M ITOJIOBUHHOI'O OCICHUSA




3.9

OO6paboTKka CHMBOJIbHBIX JaHHBIX. BcTpoeHHbIE (DYHKIMM SI3bIKa TPOTPAMMHUPOBAHMS IS
00pabOTKH CHUMBOJBHBIX CTPOK. AJTOPUTMBI OOPaOOTKM CHUMBOJBHBIX CTPOK: IOACYET
KOJIMYECTBA IOSBJICHUI CHMBOJIAa B CTPOKE, pa30OMEHHE CTPOKH Ha CJOBa MO TNPOOETHHBIN
CHMBOJIaM, ITOWCK IOJICTPOKHM BHYTPH JIaHHOHW CTPOKH, 3aM€Ha HaWJIEHHOW IMOJCTPOKH Ha
ApYrylo CTpoKy. I'eHepauusi Bcex CIOB B HEKOTOPOM aji(aBUTE, YIOBIECTBOPSIOIINX

3aJjaHHbIM OorpanndeHusM. [Ipeobpa3oBanue yucia B CHMBOJIBHYIO CTPOKY U OOpaTHO

3.10

3.11

3.12

3.13

MaccuBbl W TOCIIEAOBATENBbHOCTH YHuceNl. Brpruncienue OOOOMIEHHBIX XapaKTEPHUCTUK
2JIEMEHTOB MACCHUBA MJIM YUCIIOBOM MOCIIE0BATEIBLHOCTH (CYMMBI, IPOU3BEIECHUS, CPEIHETO

apu(METUYECKOr0, MUHUMAJIBHOIO U MAaKCHUMAJIBbHOIO 3JIEMEHTOB, KOJMYECTBA 3JIEMEHTOB,
YIOBJIETBOPSIOIIMX 3aJaHHOMY YCIOBMIO). JIMHEHHBI NOUCK 3aJlaHHOrO 3HAYEHUs B
MaccuBe. AJNTOPUTMBI pPabOTHl C AJIEMEHTaMH MacCHBa C OJHOKPATHBIM IPOCMOTPOM
MaccuBa. CoOpTHpOBKAa OJHOMEPHOro MaccuBa. IIpocTeie METOABI COPTUPOBKH (METOJ
my3bIpbKa, METOJ BbIOOpa, copTHpoBKa BcTaBkamu). CopTupoBKa ciausHueM. beicTpas
coprupoBka MaccuBa (anroputM QuickSort). JIBOMYHBIM MOUCK B OTCOPTUPOBAHHOM

MaCCHUBEC

JIByMepHBIE MacCuUBbl (MaTpuibl). AJITOpUTMBI OOpabOTKHM JBYMEpPHBIX MAacCCHBOB:
3alI0JIHEHHE JIBYMEPHOI'O YHCJIOBOIO MacCHBa IO 3aJaHHBIM IpaBUJIaM, MOMCK 3JEMEHTa
JBYMEPHOM MAacCCHBE, BBIUMCIIEHHE MaKCUMyMa (MMHHMYMa) M CYMMBI 3JE€MEHTOB
JIBYMEPHOI'0 MacCHBa, IEPECTAHOBKA CTPOK U CTOJIOIIOB IByMEPHOI'O MaccHBa

CrnoBapu (accounMaTHUBHBIE MAacCUBBI, OTOOpaxeHus). Xom-tabnuubl. [locTpoenue
as1(haBUTHO-YACTOTHOI'O CJIOBAps U1 3aJaHHOTO TEKCTa

Crexu. AHanu3 NpaBWIBHOCTH CKOOOYHOTO BhIpa)keHHs. BpluncieHue apupmMeTndeckoro
BBIPKEHHSI, 3aITUCAHHOTO B TOCTUKCHOU (hopme.

Ouepenu. Mcnonp3oBanue odepeau Jisi Bp€MEHHOTO XpaHEHUs JaHHbBIX

i

3.14

Anroputmbl Ha rpadax. [locTpoeHrme MHUHHMAaIbHOTO OCTOBHOTO JEpeBa B3BEIICHHOTO
CBSI3HOTO HEOPHEHTUPOBAHHOTO rpada. KonmyecTBo pa3nuyHbIX MyTel MEXTy BepIIMHAMU

OPUEHTHPOBAHHOTO AIUKINYECKOro rpada. Anroputm JleikcTpbl

3.15

3.16

JlepeBbs. Peanusanus nepeBa C MOMOLIbIO CCHUIOYHBIX CTPYKTYp. J{BomuHble (OMHApHBIE)
nepeBbs. [locTpoeHue aepeBa i 3aJaHHOTO apu(PMETHIECKOro BhIpaxkeHus. PekypcuBHbIe

AJITOPUTMBI 06xona ACPECBa. Hcnons3oBaHue cTeka 1 oucpean st 06XO,[[8. ACpeBa

JluHamMuyeckoe NpOrpaMMHUpPOBAHME Kak METOJ pelleHus 3aJad C COXpPaHEHHUEM
MPOMEXYTOUHBIX pE3yJbTAaTOB. 3aJauyd, pellaeMble C TOMOIIbIO JUHAMHYECKOTO
MIPOrPaMMHUPOBAHUS: BEIYUCICHUE PEKYPCUBHBIX (QYHKIUH, MOACUET KOJMYECTBA BAPUAHTOB,

3aga4u OIITUMH3aAIINNU

3.17

[TonsiTue 00 OOBEKTHO-OPUEHTUPOBAHHOM NporpaMMupoBaHuU. OOBEKTHl U  KIACCHI.
CpoiictBa 1 MeTonbl 00BEKTOB. OOBEKTHO-OPUEHTHPOBAHHBIM aHanmu3. Pa3pabotka
oporpaMM  Ha  OCHOBE  OOBEKTHO-OPMEHTHPOBAHHOTO  Mmojaxoxa.  MHkamcynsus,

HacJieJoBaHue, NoJIuMophu3m

NupopmaninoHHble TEXHOIOTUN

4.1

Anammz JaHHBIX. OcCHOBHEBIE 3aa4i aHajIn3a JaHHBIX: IIPOTrHO3UPOBAHUE, maccmbnxaunﬂ,




KJIacTepu3alusi, aHaiau3 oTkJIoHeHuH. [lociaenoBarenbHOCTh pelleHus 3a7ad aHaluza
JAHHBIX: COOp TMEpPBUYHBIX JAHHBIX, OYHCTKA M OIICHKA KauyecTBa JaHHBIX, BHIOOp U (WM
MIOCTPOCHUE MOJIENH, MpeoOpa3oBaHUe AAHHBIX, BU3yallM3allds JAaHHBIX, UHTEPHpEeTaIus
pesynbratoB. [lporpammusie cpernctBa U VHTepHeT-cepBHCHI Ui 0OpabOTKH U

nNpeaACTaBJICHUA JaHHBIX. bonpmue JaHHBIC. MarnHHOE O6y‘IeHI/Ie

4.2

AHanu3 JaHHBIX C TIOMOINBIO DJEKTPOHHBIX Ta0nWIl. BeIYMCIEHHE CYMMBI, CpPETHETO
apudmernyeckoro, HauOOJbIIEr0 (HaWMEHBIIETr0) 3HAUEHUS Juarna3oHa. Berumcienue
Kod((UITMEHTa KOPPETSIUY IBYX PSAAOB NaHHBIX. [locTpoeHHEe CTONOUATRIX, THHEHYATHIX U
KpyroBeix nuarpamm. [loctpoenue rpadukoB ¢yukuuii. [lonbop nuHuM TpeHnaa, penieHue

3aaa4 IpOTrHO3UPOBAHMA. Pemenue 3aa4 ONTUMH3AalNHU C TOMOIIBIO 3JICKTPOHHBIX Ta6JII/II_[

4.3

44

Jluckperuzanuss IHpud MaTEMaTUYECKOM MOJEIMPOBAHWM  HENPEPBIBHBIX  IPOLECCOB.
MopenupoBanue aBmwxeHus. MojenupoBaHue OMOJOTHUYECKHX CUCTEM. MaremaTtudeckue
MOJIETM B OJKOHOMHKE. BpluucnurenbHble OJKCHEpPUMEHTH ¢ Moneiasmu. OOpaboTka
pe3yabTaTOB dJKCIEepUMeHTa. MeTon HauMeHbIIMX KBaapaToB. OIEeHKA YHCIOBBIX
napaMeTpoB MOJETUPYEMBIX OOBEKTOB M MpolleccoB. BoccTaHOBIEHHE 3aBHCHUMOCTEH MO

pe3yJsibTaTaM 3KCIepuMeHTa

BepostHocTtHbie Momenu. Mertoasl Monte-Kapno. HMMutannoHHOE MOAENIHpPOBAHUE.

CucTeMBl MacCOBOTO O6CJ'Iy>KI/IBaHI/I$I

4.5

4.6

Tabnuunbie (pensiuoHHBIC) 0as3bl JaHHBIX. TaOnWma — MNpeAcTaBlIEeHHUE CBEICHUH 00

OQHOTHIHEIX 0OBekrax. [Tome, 3ammch. Kimrou Tabmammel. PaGora ¢ roroBoi 0a30i MaHHBIX.

3anonHenue 0a3bl MaHHBIX. [loMCK, cOpTHpOBKa WM (UIBTpalMs AaHHBIX. 3ampochl Ha
BBIOOPKY JaHHBIX. 3aMPOCHI ¢ TapamMeTpamMu. Beraucisiemple 1osis B 3anpocax.
Mmuororabnuunbsie 0a3pl JaHHBIX. TUIBI CBA3el Mexay Tabnunamu. BHemHuil Kirod.
emocTHOCTH 6a3bl JAHHBIX. 3aMPOCHl K MHOTOTAOIUYHBIM 0a3aM JTaHHBIX

TekcroBbiii nponeccop. CpencrtBa NMOMCKAa M aBTO3aMEHbl B TEKCTOBOM IIPOLIECCOPE.

CTpyKTypHUpOBaHHBIE TEKCTOBBIE IOKYMEHThI. CHOCKH, orjiaBieHue. [IpaBuiia nuTHpoBaHuUs

MCTOYHUKOB M 0OpMIICHHS OMOIHOTpagIecKX CCHUIOK

N



YYEBHO-METOJUYECKOE OBECNEYEHUE OBPA3OBATEJLHOI'O
MPOLIECCA
OBSIBATEJBHBIE YYUEBHBIE MATEPUAJIBI JUISI YYEHUKA

» Undopmaruka (B 2 yactsx); 10 kiacc. yrinyonennoe ooyuenue [omsikos K.1O., Epemun
E.A. OGuiectBO ¢ orpanndeHHo# oTBeTcTBeHHOCTHIO « BUHOM. Jlabopatopusi 3HaHUID;
AxkunonepHoe obuiectBo «M3aarensctBo «IIpocBenenue»

* Indpopmaruka (B 2 yactsx); 11 knacc. yrmyonennoe ooyuenue I[omsxos K.1O., Epemun
E.A. O6uectBo ¢ orpanndeHHoi oTBeTcTBEeHHOCTHI0 « BUHOM. Jlabopatopust 3HaHUI;

AxkunonepHoe oduiectBo «M3aarensctBo «IIpocBemenue»

METOIUYECKHUE MATEPHUAJIBI JIUIA YUYUTEJIA

https://edsoo.ru/mr-informatika/

HUPPOBBIE OBPA3ZOBATEJ/IBHBIE PECYPCbBI U PECYPCbI CETH
NHTEPHET

https://myschool.edu.ru/
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