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HOACHUTEJBHASA 3AIINCKA

[Tporpamma o undopmatuke (yriyOa€HHBIA YPOBEHb) Ha YPOBHE CPEAHETO OOIIEro
oOpa3oBaHHs pa3paboTaHa HAa OCHOBE TpeOOBaHHMI K pe3yJbTaTaM OCBOCHHUS OCHOBHOM
00pa3oBaTeIbLHOM MTPOTPaMMBbI CpEIHETO 001Iero oopazoBaHus, mpeacTaBieHHbIX B I'OC
COO, a takxe penepanpbHON paboueii MPOrpaMMbl BOCTIUTAHHUSI.

[Iporpamma mo uHpopmaTuke MAaET MPEACTABICHUE O LEJAX, O0IIel cTpaTeruu
oOy4eHHs, BOCIMTAHUS W Pa3BUTHs OOYYAIOMIMXCS CpPEACTBAMU YYEOHOro MpeaMera
«Madopmarukay Ha yriayOJEHHOM ypOBHE, YCTaHABIMBACT O0SA3aTEIbHOE MPEIMETHOE
coJiep)KaHue, MPEeAyCMaTpUBAET €ro CTPYKTYPHUpPOBaHUE IO pas3jieiiaM U TeMaM Kypca,
ompeneNnsieT pachpele’eHue ero Mo kiaccam (rogaM Hu3y4yeHus), HaéT MpUMEPHOE
pacmpenesieHne y4eOHbIX 4acOB MO TEMATHMUECKUM paszjeliaM Kypca U PEeKOMEHIYEeMYIO
(IpUMepHYI0) TMOCIENOBATEILHOCTh WX U3YYEHUS C YYETOM MEXIPEAMETHBIX U
BHYTPUIPEIMETHBIX CBSI3€H, JIOTMKA Yy4e€OHOTO MpoLecca, BO3PACTHBIX OCOOEHHOCTEH
00yyaromuxcs.

[Iporpamma 1o wuHQOpPMATHUKE OIpeAeNseT KOJUYECTBEHHBIE U KaueCTBEHHbBIC
XapaKTEPUCTUKU y4eOHOTO Marepuaia JJisi KaXJOro rojia M3y4yeHus, B TOM YHUCIE IS
COJIePKATEIPHOTO HAIOJTHEHHUS Pa3HOTO BHAA KOHTPOJS (MPOMEXKYTOYHOW aTTeCTallud
00y4Jaronuxcsi, BCEPOCCHMCKUX MPOBEPOUYHBIX padOT, TOCYIapCTBEHHOHW HMTOTOBOU
arrectaruu). Ilporpamma 1o wH(pOpMATUKE SBISETCS OCHOBOW [IJII COCTABJICHUS
aBTOPCKUX Y4YEOHBIX TMpOTrpaMM M YYECOHUKOB, IOYPOYHOTO TIUIAHUPOBAHUS Kypca
YUUTEIIEM.

NudopmaTtuka B cpegHeM oO1ieM 00pa30BaHUH OTPAKAET:

CYIIHOCTh WH()OPMATUKHA KaK HAYYHOW TUCIUTIINHBI, U3y4aromel 3aKOHOMEPHOCTH
IPOTEKaHMUS ¥ BO3MOXKHOCTH aBTOMATHU3AIIUU UH(POPMAIIMOHHBIX MPOIIECCOB B PA3IMYHBIX
CUCTEMAX;

OCHOBHBIC 00JIaCTH MPUMEHEHUS MH(POPMATHUKH, MPEKIE BCEro HMHPOPMAIIMOHHBIC
TEXHOJIOTHH, YTIPABJICHHUE U COIMATBHYIO cepy;

MEXTUCITUTUTMHAPHBIN XapakTep HHOOPMATUKHA U WH(DOPMAITMOHHON JeATETLHOCTH.

Kypc wunbopmatuku mis ypoBHS cpeaHero oOmero o0pa3oBaHHsS —SBISETCS
3aBEPIIAIOIIMM JTAllOM HEMPEPHIBHOM  TMOJATOTOBKM  OOydYarommxcs B 00JacTu
uHQOpPMATUKA W WH(GOPMAIMOHHO-KOMMYHUKAIIMOHHBIX TEXHOJIOTHHA, OIHMpAeTCS Ha
cojiepkaHue Kypca WH(DOPMATHKH YpPOBHS OCHOBHOTO OOIIETO OOpa30BaHHUS W OIBIT
MIOCTOSIHHOTO TIPUMEHEHHUS HWH(OOPMAITMOHHO-KOMMYHHUKAITMOHHBIX TEXHOJOTHH, IaéT
TEOPETUYECKOE OCMBICIICHUE, MHTEPIIPETAIINIO U 000OITIICHUE 3TOTO OMBITA.

Pesynbratel yriyonéHHOTO ypoBHS n3ydeHus ydeOHnoro mpeamera «Mudopmatukar
OpHEHTHUPOBAHBI HA MOJTYYECHNUE KOMIIETCHTHOCTEH IS MTOCIeAyIomEel MpodeCcCHOHATEHON
NEATEeIbHOCTH KaK B paMKaxX JaHHOW MpeIMETHOM 00JacTH, TaK U B CMEXKHBIX C HEH
oOnactax. OHM BKJIIOYAIOT B ceOsl:

OBJIAJICHUE KJITIOYEBHIMHU TOHSATUSMU W 3aKOHOMEPHOCTSIMH, Ha KOTOPBIX CTPOUTCS
JaHHAs TpeAMeTHas 00JlacTh, Pacro3HABAHWE COOTBETCTBYIONIUX WM TPU3HAKOB U
B3aMMOCBSI3€M, CMOCOOHOCTb JI€MOHCTPUPOBATH pA3JIMYHbIE TOAXOAbl K W3YYEHHIO
SBJICHUM, XapaKTEPHBIX IJIs U3y4aeMOil MpeaMeTHON 001acTy;



YMEHUE pellaTh TUIOBbIEC IPAKTUYECKHE U TEOPETUUECKUE 3a]1a4U, XapAKTEPHbIE IS
MCIOJIb30BaHMUsI METOJIOB U MHCTPYMEHTApHs JAaHHON MPEeAMETHOMN 001acTu;

HaJIM4YMUE MPEJCTABICHUN O JaHHOW MpeIMETHON 00JIaCTH KakK IIeJIOCTHOM Teopuu
(COBOKYITHOCTH TEOPHUI), OCHOBHBIX CBSI3SX CO CMEKHBIMU 00JIACTSMH 3HAHUM.

B pamkax yriayOon€HHOro ypoBHS u3y4YeHUs HMHPOPMATHKU OOECIeUMBACTCS
[[eJICHANIPaBiICHHAs TOJrOTOBKAa OOy4arommxcs K MPOAODKEHHI0O 00pa3oBaHUS B
opraHu3alnusx NpohecCHOHaILHOr0 00pa30BaAHMS MO CIEUUATBHOCTIM, HEMOCPEICTBEHHO
CBS3aHHBIM C UUMPOBBIMU TEXHOJOTHUAMH, TAaKUM KakK MpPOTpPaMMHAasl HWH)XEHEpUs,
uH(popMaImoHHast 6€30MacHOCTb, H(POPMAITMOHHBIE CUCTEMBI U TEXHOJIOTUH, MOOMIIbHBIE
CUCTEMBI U CETH, OOJBIINE JaHHbIE U MAIIMHHOE OOYy4YEeHHE, MPOMBIIUICHHBIA HHTEPHET
Beleil, NCKYCCTBEHHBIH HHTEIUIEKT, TEXHOJIOTHHU OECIIPOBOJHON CBS3H, pPOOOTOTEXHHUKA,
KBAaHTOBBIE TEXHOJIOTHH, CUCTEMBI PACIIPEAEIEHHOIO PEECTPa, TEXHOJIOTUN BUPTYaIbHOU
U JIONIOJIHEHHON PEAIbHOCTEN.

OcHoBHas 1enp u3ydeHusi yueOHoro mpeamera «MHpopmatuka» Ha yriayOoaéHHOM
YpOBHE cpeaHero oOmiero oOpa3oBaHusi — OOecreueHue JalbHEUIEero pa3BUTHUS
MH()OPMAIMOHHBIX KOMIIETEHIIMI 00y4aronierocs, €ro TOTOBHOCTH K KM3HU B YCIIOBHSIX
pa3BUBaroIIerocs HMH(GOPMALIMOHHOTO O0O0IECTBa W BO3pacTalollell KOHKYpPEHLUH Ha
peiHKe Tpyda. B cBsisu ¢ »tum usydenwe uHdopmatuku B 10—-11 kimaccax TOIKHO
00eCIeUnTh:

c()OPMUPOBAHHOCTh ~ MHUPOBO33PEHMS, OCHOBAaHHONO Ha TMOHMMAaHUM  POJHU
nHpopmaTuku, UHHOPMAIIMOHHBIX U KOMMYHUKAIITMOHHBIX TEXHOJOTHM B COBPEMEHHOM
OOILIECTBE;

c(OPMUPOBAHHOCTH OCHOB JIOTHYECKOTO U AJITOPUTMUYECKOTO MBIIIJICHHUS,;

c(hOpMHUPOBAHHOCTh YMEHHI pa3zinyaTh (aKThl U OLEHKH, CPAaBHUBATh OLIEHOYHbIE
BBIBOJIbI, BHUJETh WX CBSI3b C KPUTEPUSAMH OIICHUBAHUSI W CBS3b KPUTEPUEB C
OTPENCIEHHOM CHUCTEMOW IIEHHOCTEH, MPOBEPSTh Ha JOCTOBEPHOCTH W 0000IIAThH
uH(bOpMaITHIO;

c(hOpPMHUPOBAHHOCTD MPEJCTABICHUN O BIMAHUM WH(GOPMAIIMOHHBIX TEXHOJOTUN Ha
KU3Hb 4YeJoBeKa B  OOLIECTBE, TOHUMAHUE COLMAIBHOIO, 3IKOHOMHYECKOTO,
MNOJINTUYECKOTO,  KYJbTYPHOrO, IOPUAMYECKOT0, MNPHUPOAHOrO, SPrOHOMUYECKOTO,
MEIUIMHCKOTO U (PU3HOJIOTHUECKOr0 KOHTEKCTOB HH()OPMALIMOHHBIX TEXHOJIOTUH;

MPUHSATHE TPABOBBIX M JTHYECKUX AaCMEeKTOB HWH()OPMAIMOHHBIX TEXHOJIOTHMH,
OCO3HaHUE OTBETCTBEHHOCTH JIOJECH, BOBIICYEHHBIX B CO3JAaHUE M HCIIOJIb30BAaHUE
UH(OPMAIMOHHBIX CUCTEM, pAaCIIpOCTpaHEeHUE UH(OpMAIIY;

CO3JJaHME YCIIOBUWA [JJii pa3BUTHS HABBIKOB Y4Y€OHOW, MPOEKTHOM, HAy4HO-
HCCJIEIOBATENIbCKOM W TBOPYECKOM JAESITENbHOCTH, MOTHBAIMM OOy4aroUmxcs K
CaMOPAa3BUTHIO.

B copepxkanuu yueOHoro mnpeamera «WHdopMaTuka»y BBIAEIAIOTCS YEThIpE
TEMATUYECKUX pa3ena.

Paznen  «lludpoBasst rpamMOTHOCTB»  TIOCBAIIEH  BOIIPOCAM  YCTPOWCTBA
KOMITBIOTEPOB M JPYTUX 3JIEMEHTOB LU(POBOTO OKPYKEHHUS, BKIIOUas KOMIIBIOTEPHBIE
CETH, MCIOJIb30BAaHUIO CPEACTB ONEPALMOHHON CHCTEMBI, padore B cetu MHTepHeT u
UCIOJIb30BAaHUIO MHTEPHET-CEPBUCOB, UHPOPMALIMOHHOM 0€30M1aCHOCTH.



Paznen «Teopernueckne 0CHOBBI HHGOPMATHKW BKIIOYAET B €01 MOHATUNHBIN
anmapatr  UH(QOPMATHKH,  BOMPOCHl  KOAUPOBAaHUSA  HHPOpPMAIMH,  H3MEPEHHS
uH(GOPMAITMOHHOTO 00BbEMa JaHHBIX, OCHOBBI aireOphl JIOTHKM U KOMIIBIOTEPHOTO
MOJENUPOBAHUSL.

Paznen «AaropurmMbl W NPOrpaMMHPOBAHME» HANpaBI€H Ha Pa3BUTHE
AITOPUTMHYECKOTO MBIIUIEHUS, pa3padOTKy alrOpUTMOB M OLEHKY HX CII0XKHOCTH,
(¢opMupOBaHHE HABBHIKOB pealM3allMd MpPOTpaMM Ha A3BIKAX MPOrPaMMUPOBAHUS
BBICOKOT'O YPOBHS.

Paznen «HMH(popManMOHHBIE TEXHOJOIMHM» TIOCBALIEH BOIPOCAM IPUMECHEHUS
MH(GOPMALIMOHHBIX ~ TEXHOJOTHM, pPEaTu30BaHHBIX B MPHUKIAJHBIX MPOrPaMMHBIX
MPOJIYKTaX M MWHTEPHET-CEpBHCAX, B TOM 4YHCJIE B 3ajJayax aHajau3a JaHHBIX,
MCIIOJIb30BAaHUIO 0a3 TAHHBIX U ANEKTPOHHBIX TAOIMI] JIs1 PEIICHUS] PUKIIAIHBIX 3a/1a4.

B nmpuBenénHom gnanee coaepkanuu yueOHoro mpenmera «WHdopmarnka»
KypCHBOM BBIJICJICHBI JIONOJHUTENbHBIE TEMBbl, KOTOpPBIE HE BXOAAT B 00S3aTENBHYIO
nporpamMmy OOy4YeHHs, HO MOTYT OBITb HPEIJIOKEHBl JUIsl W3Y4YEHHUS OTAEIbHBIM
MOTUBHUPOBAHHBIM U CIIOCOOHBIM 00YYarOTUMCH.

VYriyOnéHHbpli  ypOBEHb ~ M3y4eHHMs] ~ MHPOPMATHKH  PEKOMEHIYyeTCs s
TEXHOJIOTMYECKOT0 MPO(UIIs, OPUEHTUPOBAHHOTO HA MHKEHEPHYI0 U MH(POPMALMOHHYIO
cdepbl IesSTENbHOCTH. YTIyOJIEHHBIM YpOBEHb U3Yy4€HUS MHPOPMATHKU OOECIICUUBACT:
MOATOTOBKY  OOYYalOLIMXCsl, OPHEHTHPOBAHHBIX HA CIEHHAIBHOCTH B  00JacTH
MH()OPMAITMOHHBIX TEXHOJIOTUN ¥ UH)KEHEPHBIE CHEHMAIbHOCTH, YYAaCTUE B MIPOECKTHOU U
UCCJIEIOBATENBCKON JESATENBHOCTH, CBA3aHHOM C COBPEMEHHBIMHM HaIlPaBJICHUSMU
oTpaciau UHGOPMAIIMOHHO-KOMMYHHUKAIIMOHHBIX TEXHOJIOTHH, MOJITOTOBKY K y4acTHUIO B
OJIMMITHAJIaX U ciaye ENMHOro rocyapcTBEHHOTO 3K3aMeHa 1o HHpopMaTHKe.

[locnenoBarenbHOCTh M3YYEHHS TEM B MpeEAenax OAHOrO0 roja OOyYEeHHUS MOXKET
ObITh WM3MEHEHAa MO0 YCMOTPEHHMIO YUYWUTENs MPH MOJArOTOBKE paboueil mporpaMMbl U
[OYPOYHOTO IIJIaHUPOBAHMSL.

OO111ee ynCiIo 4YacoB, PEKOMEHI0OBAaHHBIX JJIs1 U3y4eHUs] HHPOpMaTUKU — 272 yaca: B
10 xnacce — 136 yacoB (4 yaca B Henento), B 11 kiacce — 136 yacoB (4 yaca B HEZIeINIO).



COILEPKAHUE OBYUYEHUASA
10 KJTACC

Hu¢poBas rpaMOTHOCTH

TpeOoBaHus TeXHUKU O€30MACHOCTU U TUTHMEHBI MpH paboTe ¢ KOMIIBIOTEpAMH U
JIPYTUMU KOMIIOHEHTaMU IIU(GPOBOTO OKPY>KEHHUSI.

[TpunHiMnbl paGOThl KOMITBIOTEPOB U KOMIBIOTEPHBIX CHUCTEM. ApXHTEKTypa (hoH
Helimana. ABTOMAaTtW4yeckoe BBINOJHEHUE NPOrpaMmbl IporeccopoM. OrnepaTUBHAas,
MOCTOSIHHAsE U JOJNTOBpeMeHHass maMmsiTh. OOMEH JaHHBIMM C T[IOMOIIBIO IIIHH.
KonTtpomneps! BHEMIHUX yCTpOUCTB. [IpsAMOid 1OCTyN K MaMsITH.

OCHOBHBIE TEHICHLIMM pa3BUTHSA KOMIIBIOTEPHBIX TexHosoruil. IlapamenbHbie
BbIUKCIIEHUS. MHoronpoueccopubie cuctembl. CynepkoMnbloTephl. PacnpenenéHHbie
BBIYUCIUTEIBHBIE CHUCTEMBI M 00pabOTKa OOJBIIMX JaHHBIX. MOOWIbHBIE ITU(POBHIC
YCTPOWCTBA M  HMX PpOJAb B  KOMMYHMKAalMAX. BCTpOEHHBIE  KOMIIBIOTEPBI.
MuxkpokoHTposuiepsl. POOOTH3UpOBaHHBIE TPOU3BOCTBA.

[IporpammHOe oOecrieueHne KOMIBIOTEPOB W KOMIBIOTEPHBIX CHUCTEM. Buapl
pOorpaMMHOro obecnedeHuss M UX Ha3HaueHue. (OCOOEHHOCTM MPOrpPaMMHOIO
oOecrieueHnss MOOMIBHBIX ycTpoicTB. [lapamnensHoe nporpammupoBanHue. CHCTEMHOE
nporpaMMHoe obecrieueHue. OneparioHHble CUCTEMBL. Y TWIINTHI. J{paiiBepbl yCTpONCTB.
WNHucTannsuus 1 IeMHCTAIUISIUS TPOrpaMMHOT0 00eCTiedeHHUsL.

QaitnoBble cucTembl. [IpuHIMOBI pa3MenieHuss W UMEHOBaHMS  (ailioB B
nojroppeMeHHor namatu. [ladaonsl Ay onucanus rpynn ¢Gaiios.

[Iporpammuoe obecrieyenue. JluieH3upoBaHHE MNPOrpaMMHOr0O OOecleyeHus: Hu
upoBbIX pecypcoB. llponpuerapHoe u cBOOOJHOE MpPOrpaMMHOE OOecTeyeHHeE.
KoMMmepueckoe MW HEKOMMEpUECKO€ HCIOJb30BaHHWE MPOTPAMMHOIO OOecreyeHus: |
unppoBbix  pecypcoB. OTBETCTBEHHOCTh, YCTaHaBliMBaeMmas  3aKOHOAATEIbCTBOM
Poccuiickoit denepanun 3a HEMPaBOMEPHOE MCMOJIb30BAHUE MPOTPAMMHOI0 00€CTICUCHUS
U 1T (PPOBBIX PECYPCOB.

IIpyHIMOBI TIOCTPOEHUS M anmapaTHble KOMIIOHEHTHI KOMIIBIOTEPHBIX CETEH.
CereBble npotokonsl. Cerb MHTEpHET. Anpecanus B cetn MHTEepHET. [IpoTOKONBI CTEKa
TCP/IP. CucteMa TOMEHHBIX UMEH.

Paznenenne IP-cetTm Ha moaceTH ¢ MOMOINBIO Macok mnoxacereil. CereBoe
agMuHHACTpupoBanue. [lomydyeHue MaHHBIX O CETEBBIX HACTPOMKAX KOMIIBIOTEpA.
IIpoBepka Hanuuus CBSI3U € y3710M cetr. OnpenesieHne MapiipyTa JIBH>KEHHS TaKETOB.

Bunsr nestensnoctu B cetu Mutepuer. CepBuchl MuTepHera. I'eonndpopmaiinoHHbie
CUCTEMBI. ['€0JIOKallMOHHBIE CEPBUCHI PEAJHLHOTO BpeMEHW (Hampumep, JOKalus
MOOUJIBHBIX Telle()OHOB, ONpEIEICHUE 3arpyKEHHOCTH aBTOMArucTpajeil), WHTEpHET-
TOPTOBJIS,, OPOHUPOBAHNE OMIIETOB U TOCTHUHHUII.

I'ocynapcTBeHHBIE 3JIEKTPOHHBIE cepBUCHl U yciayrd. CouuanbHble CEeTH —
OpraHu3alys KOJUIEKTUBHOTO B3aUMOJIEUCTBUS UM OOMeHa JaHHbIMU. CeTeBOM 3THUKET:
npaBuwia moBeneHuss B kuOepmpoctpaHcTBe. [Ipobiema MOMIMHHOCTH TOJYYEHHOM
uHdopmaruu. OTKpeITEIE 00pa30BaTEIBHBIE PECYPCHI.



TexHOreHHble W 3KOHOMHUYECKHE yIpO3bl, CBS3aHHBIE C MCIOJb30BaHUEM
MH(OPMALIMOHHO-KOMMYHUKAIIMOHHBIX ~ TexHoJoruid. OOmme mnpoOiaemMbl  3alIUThI
uHbopmaruu U uHbopMalMoHHoi Oe3omacHocTu. CpencTBa 3alUThl UHQOpPMALUU B
KOMITBIOTEPAX, KOMIBIOTEPHBIX CETSIX U aBTOMATH3UPOBAHHBIX HMHQPOPMAIIMOHHBIX
cuctemax. [IpaBoBoe obecnieueHne nHGOPMAITMOHHON OE30MTaCHOCTH.

[IpenoTBpallieHe HECAHKIIMOHUPOBAHHOTO JOCTyMNA K JIMYHOW KOH(PHICHIIUATBHON
uH(pOpMaIlNY, XPaHAILIEHCS Ha TMEPCOHATFHOM KOMIIbIOTEpPE, MOOWIIBHBIX YCTPOMCTBAX.
Bpenonocnoe mporpamMMmHoe oOecriedeHue U CrnocoObl OOpHOBI ¢ HUM. AHTUBHUPYCHbBIC
nporpammbl. OpraHuzaiusi JIMYHOTO apxuBa HH(opMmanuu. Pe3epBHOe KOMUpOBAaHHE.
[TaponpHas 3ammra apxuBa.

udposanne manHpix. CUMMeTpuuHble W HecMMMeTpuuHble MmUGpPsL. [udpsr
npoctoi 3amenbl. udp Lezapa. [Hudp Buxenepa. Anroputm mudpoBanus RSA.

Teoperudeckne 0CHOBbI MHPOPMATHKHU

WNudpopmanus, nanHsie u 3HaHus. MIHPopMamoHHbIe NPOIECCHl B IPUPOE, TEXHUKE
1 o01ecTBe.

HenpepblBHBIE M JAWCKpPETHbIE BENMYMHBI U cUrHaiel. HeoOxomumocTh
OUCKpETHU3alMK HH(OpMALIUY, IPEeTHA3HAYEHHOM JIsl XpaHEHUs], Iepeayu 1 00pabOTKU B
U(PPOBBIX CUCTEMAX.

JIBoM4HOE KOAMpOBaHHE. PaBHOMEpHBIE U HEpaBHOMEpHBIE KOJbl. JlekoaupoBaHue
COOONICHMH, 3alMCaHHbIX C T[OMONIbI0 HEPAaBHOMEPHBIX KOJOB. YcioBue PaHo.
IlocTpoeHne OAHO3HAYHO JEKOIMPYEMBIX KOAOB C IIOMOLIBIO JepeBa. EInHMIBI
U3MEpEeHHs] KoJuuecTBa HHpopManuu. AJ(paBUTHBIA MOIXOJ K OLEHKE KOJIWYEeCTBa
uHbopMaIuu.

Cucremsl cuucinenus. Pa3pépHyTas 3anuch LENbIX U APOOHBIX YHUCEN B MO3ULIMOHHON
cucteMe cuucieHus. CBoiicTBa MO3WLMOHHON 3aMMCH YKCIIa: KOJMYECTBO UMD B 3alUCH,
MPU3HAK JEJIIMMOCTH 4YHMCJIa HAa OCHOBAHME CHUCTEMBI CUMCIEHHMSA. AJITOPUTM IEPEBOJA
Lenoro yuciaa u3 P-MYHOM CUCTEMBI CUHCIEHUS B JIECATHYHYIO. AJTOPUTM NEPEBOJA
KOHE4YHOUM P-muHO#l npoOu B JecsATUYHYIO. AJTOPUTM TIEpPEeBOJAA IIE€JIOTO YWciIa W3
JECATUYHOU cucTeMbl cuucienus B P-uunyro. IlepeBoa koHeuHOM necsaTuyHOM ipodu B P-
W4Hy0. /[BoMyHasi, BoCbMEpHYHAs W ILIECTHAALATEpUYHAS CUCTEMbI CUUCIEHUS, CBS3b
Mexay HUMH. ApudmMeTrhdyeckue omnepanud B TMO3UIMOHHBIX CHCTEMaX CYHCICHUS.
TponyHast ypaBHOBELIEHHAss CHCTEMa CYHUCIEHMsS. JIBOMYHO-JECATUYHAs CHCTEMaA
CUMCJICHHS.

Komuposanne tekctoB. Kogupoka ASCII. OpnoOaiitHbie KoaAMpoBKU. CTaHAapT
UNICODE. Koaupoka UTF-8. Omnpenenenue uHOpMAIIMOHHOTO 00BEMa TEKCTOBBIX
COOOIIIEHUH.

KomupoBanune wuzoOpaxkenuii. Onenka wuHOOpPMAIMOHHOTO 00BEMA TpadUuecKux
JAHHBIX TPU 33JaHHBIX Pa3pellICHUU U TIyOuHe KoaupoBaHMs 1BeTa. L[BeToBbIE Moemny.
Bekroprnoe komupoBanue. ®opmarbl Tpaduyeckux (PaitnoB. TpéxmepHas rpaduxa.
®pakranbHas rpaduka.

KomupoBanue 3Byka. OneHka mH(poOpMarmoHHOr0 oO0bEMa 3BYKOBBIX JAHHBIX IMPHU
3a/IaHHBIX YaCTOTE IUCKPETU3ALMHU U PA3PSTHOCTH KOAUPOBAHHUS.



Anrebpa noruku. Ilonstue Bbicka3zbiBaHUS. Bricka3biBaTenbHBIE  (POPMBI
(npenukatsl). KBaHTOPBI CyII€eCTBOBAHMS U BCEOOIIHOCTH.

Jlormueckue omnepanuu. TaOmuibsl HUCTUHHOCTH. JlorMueckue  BBIPAXKEHUS.
Jlornueckue ToxaecTBa. JlOKa3aTENbCTBO JIOTMUECKUX TOXKIECTB C IOMOIIBIO TaOJIUI
UCTUHHOCTH. Jlornueckue onepanuu 1 ornepanuu HaJli MHOXECTBAMH.

3akoHbl ~ anreOpbl  JIOTHMKU. OKBHUBAJEHTHBIE MPEOOpa3OBaHUs  JIOTHUECKUX
BbIpaXeHNHU. Jlornueckre ypaBHEHHS U CUCTEMBI YPABHEHHU.

Jlornueckue pyHKIMU. 3aBUCUMOCTh KOJIMYECTBA BO3MOKHBIX JJOTMUECKHUX (DYHKIUH
OT KOJIMUYECTBA apryMeHTOB. [10IHbIE CUCTEMBI JIOTUYECKUX (PYHKIIHH.

Kanonunueckue popmbl nornueckux BoipaskeHUd. CoBepLICHHBIC AU3bIOHKTUBHBIE U
KOHBIOHKTUBHBIE HOPMaJibHbIE (OPMBI, aJrOPUTMBI HMX TOCTPOCHUS IO TabIuUIe
MCTUHHOCTH.

Jlornyeckne 3nemMeHTBl B cocraBe  Kommbrorepa. Tpurrep.  Cymmarop.
MHoropaspsaaaeii - cymmarop. lloctpoeHne cxeM Ha JIOTMYECKHX JJIEMEHTax II0
3aJaHHOMY JIOTUYECKOMY BBIPAKEHHIO. 3aIlIUCh JJOTHYECKOTO BBIPAXKEHHUS MO JIOTUYECKON
CXEeMeE.

IIpeacraBieHue HENbIX YACEN B IMAMITH KOMIbIOTEpa. OrpaHMYEHHOCTD JUana3oHa
4yycel IpU OrPaHUYCHUU KOJIMYECTBA paspsnoB. llepernonHeHue paspsIHON CETKH.
be33HakoBble M 3HAKOBBIE JAHHbBIC. 3HAKOBBIM OUT. [[BOMUHBIN JOMOTHUTEIBHBIA KOA
OTPULIATENBHBIX YUCEIL.

[TobuToBbIe NOorMUeckue onepanuu. Jlornueckuii, apupmMeTndecKuii U HUKINIECKUN
casurd. [lludposanue ¢ moMoribro MOOUTOBOM ornepaiuu «uckitovaromee NI .

IIpencraBneHyre BEMIECTBEHHBIX YHMCEN B MaMsITH KOMIBbIOTEpa. 3Hayallas 4acTb U
NopsiioK  uucna. Jluama3oH 3HaYeHUM BELIECTBEHHbIX uHces. [IpoOnembl XpaHeHus
BEILIECTBEHHBIX YMCEN, CBA3AHHBIE C OTPAHUYEHHUEM KOJMYECTBA Pa3psAaoB. BrimosHeHne
ornepaluii ¢ BEIECTBEHHBIMU YUCIIAMH, HAKOTJIEHHUE OIIMOOK MPU BBIYUCIICHUSX.

AJITOPUTMBI U IPOTPAMMHPOBaHHUE

OmnpeneneHre BO3MOXHBIX —PE3yJbTaTOB pabOThl MPOCTEHIIMX  aJIrOpPUTMOB
YIPABJICHUS UCIIOTHUTEISAMHA M BBIYMCIUTEIBHBIX aNrOpUTMOB. OmNpeneeHue NCXOIHBIX
JAHHBIX, IPU KOTOPBIX AITOPUTM MOXKET 1aTh TPEOYEeMbId pe3yJibTar.

Orarbl peleHns 3a1a4 Ha KoMIbroTepe. IHCTpyMeHTanbHbIE CPEACTBA: TPAHCIATOP,
oTiaauuK, npodunupoBumk. Komnmiauus v uHTepnpeTanus nporpamm. Buptyanbhbie
MAaIlUHBI.

WNurerpupoBanHas cpena pa3padoTku. Meroabl oTiiaaku nporpamm. HMcnonb3oBaHue
TpacCUpOBOYHBIX TaOIUL. OTiagouHblii BeIBOJ. lloimiaroBoe BBITIOJIHEHHE MPOTPAMMBI.
Touku ocranosa. [IpocMOTp 3HaUEHU IEPEMEHHBIX.

A3bik mporpammupoBanus (Python, Java, C++, C#). Tunbl JaHHBIX: [IEJIOYUCTIECHHEIE,
BEILIECTBEHHBIE, CUMBOJIbHBIE, Jlorndeckue. BerBnenusa. Cnoxnble ycioBus. Lukmbl c
ycioBueM. Llukibl o nepemeHHOW. B3anMo3aMeHsIEeMOCTh pa3iMyHbBIX BUIOB ILIHMKIIOB.
WNuBaprant nukia. CocraBieHHME IUKIA C MCIOJb30BAHUEM 3apaHee OIpPEeAeIIEHHOIO
MHBapHaHTa LUKJIA.

JlokyMeHTHpOBaHue mporpamm. Mcmone3oBanne komMmeHtapueB. [loaroroska
ONMCAaHMS IMPOrPaMMbl U HHCTPYKIIMH JUIS ITOJIB30BATEIIS.



AnroputMbl 00paOOTKM HATypaJbHBIX YHWCEN, 3alHCAHHBIX B MO3UIIMOHHBIX
CHUCTeMax CYHCIIEHUS: pa3OMEeHHe 3allMCU YHClia Ha OTAENbHBbIE HHU(PBI, HAXOXKICHHUE
CYMMBI U IPOU3BEACHUS IU(DP, HAXOKICHUE MAKCUMAJIbHON (MUHUMAJIBHOMN) LU(PHL.

HaxosxieHne Bcex IpOoCThIX YMCEll B 3aaHHOM Auana3oHe. [IpeacrasieHue yucna B
BUJIE HA0Opa MPOCTBIX COMHOKUTENENH. AJITOPUTM OBICTPOTO BO3BEACHHUS B CTEIICHbD.

OOpaboTka naHHBIX, XpaHsAmuxcs B (aitmax. TekcToBble M JIBOMYHBIE (hAIIbI.
daitnossie epeMeHHbIe ((haiiaoBbie ykazaTenu). Urenue u3 ¢aiina. 3anuch B aii.

Pa3Ouenue 3amaun Ha mnonzanauu. [loamporpammsl (mpouenypbl U (YHKIHH).
Pexypcusi. PexypcuBHble 00BekThl ((pakTainbl). PekypcuBHbIE Mponeaypbl U (yHKIUH.
Hcnonb3oBaHue cTeKa JIJIsl OpraHU3allyd PEKYPCUBHBIX BBI30BOB.

Hcnonp3oBanne  cTaHgapTHON ~ OMOMMOTEKM  sA3BIKA  IPOrPaMMHPOBAHMSL.
[loaxmroueHue OMONMOTEK NOANPOTrpaMM CTOPOHHHMX MPOU3BOAUTENEH. MoIynbHBIN
IPUHIIUI OCTPOCHMS IPOIPAMM.

Yucnennsle Meroabl. TouHOoe W NpUOMMKEHHOE pelleHus 3afadd. YucieHHble
METO/bl pELIEHUs YpaBHEHUW: MeToJ mnepedopa, METOJ IOJOBUHHOTO JEJICHHS.
[IpubnnkEHHOE BBIYMCIEHUE JJIMH KPUBBIX. BhruncieHue miomanaeil Guryp ¢ moMouibo
YUCJIEHHBIX METOJOB (METOJ NPSMOYTIOJbHUKOB, MeTOj Tpamnenuii). [louck mMakcumyma
(MUHMMYMa) QYHKIIMU OJTHOM EpEMEHHON METOIOM MTOJIOBUHHOTO JICTICHUS.

O0paboTka CUMBOJIBHBIX JaHHBIX. BCTpoeHHbIE PYHKIMU A3bIKA IPOTPAMMHUPOBAHUS
1U1s1 0OpabOTKH CUMBOJIBHBIX CTPOK. AJITOPUTMBI 00paOOTKM CUMBOJIBHBIX CTPOK: MOACUYET
KOJIMYECTBA MOSABJICHUN CUMBOJIA B CTPOKE, pa30MEeHHE CTPOKHU Ha CJIOBA MO MPOOEIbHBIM
CHMBOJIaM, IOUCK IOJICTPOKM BHYTPH JAaHHOW CTPOKH, 3aMEHA HAWJICHHOU NMOACTPOKU Ha
Ipyryto cTpoky. ['eHepanusi Bcex CJIOB B HEKOTOPOM alipaBUTE, YJIOBJIETBOPSIIOIINX
3a/laHHbIM orpaHndeHusM. [IpeoObpazoBanue uncia B CHMBOJBHYIO CTPOKY U 0OpaTHO.

MaccuBbl 1 IOCIIEI0BATEILHOCTH Yncell. Boruncienne 0000MEHHBIX XapaKTEPUCTUK
AJIEMEHTOB MAacCHMBAa WJIM YHCJIOBOM MOCIEAOBATENIbHOCTA (CYyMMBI, MPOU3BEACHMUS,
CpeIHEro apu(pMeTHUEeCKOro, MUHUMAJIbHOTO U MAaKCUMAaJIbHOTO 3JIEMEHTOB, KOJIUYECTBA
AJIEMEHTOB, YJOBJIETBOPSIOINX 33JaHHOMY YCIOBHUIO). JIMHEWHBIM TMOUCK 3aJaHHOTO
3HAYEHHUS B MACCHBE.

CopTupoBKa OJIHOMEpHOro MmaccuBa. IIpocTble MeToAbl COPTHUPOBKH (METOJ
My3bIpbKa, METOJ BbIOOpa, COpPTHpPOBKa BcTaBkamu). CopTUpoBKa ciusHUEM. beicTpas
coptupoBka MaccuBa (amroputMm QuickSort). JIBOMYHBI TMOUCK B OTCOPTUPOBAHHOM
MacCHBE.

JIBymMepHbIE MAacCHBBI (MaTpuUlibl). AJITOpUTMbI 00paOOTKM JIBYMEPHBIX MAaCCHBOB:
3arMoJHEHUE JBYMEPHOIO YUCIOBOTO MAaCCHBA MO 3a1aHHBIM MPaBUJIaM, MTOUCK 3JIEMEHTA B
JBYMEPHOM MAacCUBE, BBIUHMCIECHHE MaKCUMyMa (MUHUMyMa) W CYMMBI 3JIEMEHTOB
JBYMEPHOT'O MacCHBa, IEPECTAaHOBKA CTPOK U CTOJIOLIOB IBYMEPHOI'O MAacCHBA.

NudopmanuoHHbie TEXHOJIOTUU

TekctoBeiii  mporieccop. PenaktupoBanue u  dopmatupoBanue. IIpoBepka
op¢orpaduu u rpammatuku. CpeacTBa MOMCKA U aBTO3aMEHbI B TEKCTOBOM IIPOLIECCOPE.
Ucnons3zoBanne cruwieid. CTpyKTypHUpOBAaHHBIE TEKCTOBbIE JIOKyMEHThl. (CHOCKH,
ornasieHue. KomrekruBHas padbora ¢ JOKyMeHTamMu. MHCTpYMEHTBI PELEH3UpPOBAaHUS B
TEKCTOBBIX Ipoueccopax. O6maunble cepBuchl. [lenoBas nepenucka. Pegepar. IlpaBuna



IUTHUPOBAHUSI MCTOYHUKOB M odopmieHus oudnunorpaduueckux ccpuiok. OdopmieHue
CIIMCKA JUTEpaTypbl. 3HAKOMCTBO C KOMIIBIOTEPHON BEpPCTKON TekcTa. TexHuyeckue
cpexactBa  BBoJa  Tekcta.  CnenMalW3UpOBAHHBIE  CPEACTBA  PENAKTHUPOBAHUS
MaTEMaTUYECKUX TEKCTOB.

AHamu3 paHHbIX. OCHOBHBIE 3aJaud  aHaJIM3a JAHHBIX: IPOrHO3UPOBAHME,
KiaccuuKkanus, KilacTepusalus, aHaau3 OTKiIoHeHui. llocrmemoBaTenbHOCTh pelIeHus
3a/1ay aHaJIM3a JAHHBIX: COOp MEPBUYHBIX JAHHBIX, OYMCTKA U OLEHKA KauyeCcTBa JIaHHBIX,
BbIOOp W/WMIM TIOCTPOEHUE MOJENH, MPeoO0pa3oBaHHUE IaHHBIX, BU3yalu3allus JaHHbIX,
UHTEpIpeTanns pe3yiapTaToB. lIporpamMmuble CcpeacTBa MW MHTEPHET-CEPBUCHI  JUIA
00paOOTKM W TIpeacTaBieHHUs MAaHHbIX. bosbmme nanHbie. MammHHOe 00ydeHHE.
NuTennexkTyanbHbIi aHAIN3 JaHHBIX.

AHanu3 JaHHBIX C TOMOIIBIO ANEKTPOHHBIX Ta0JIUL. BeluncieHne CyMMbl, CPEIHETO
apu(mMeTHnyecKoro, HauOOJbIIEr0 (HAaUMEHBIIETO) 3HAYEHMs auana3zoHa. BeruncieHue
KO3 PUIEHTa KOPPENLNU IBYX psAa0B AaHHbIX. [locTpoeHne cToa0uaThiX, JIMHEHYAThIX
u KpyroBbix auarpamMm. lloctpoenue rpadukoB ¢yukuuii. [logbop nmHHUM TpeHna,
penieHue 3a1a4 NporHo3upoBaHUsl.

YucneHHoe pellleHue ypaBHEHHUI ¢ MOMOIIbI0 Moadopa nmapaMerpa. Ontumuzanus
KaKk [IOMCK HaWjyyllero pelieHuss B 3aJaHHbIX YycioBusx. lleneBas ¢yHKuus,
orpannyeHus. JIokanpHbIe U TI100aIbHBIA MUHUMYMBI LieJIeBOM QyHKIMU. Pemienue 3amau
ONTHMH3ALKHU C TOMOIIBIO 3JIEKTPOHHBIX TaOJIHULI.

11 KITACC

Teopernueckue 0CHOBbI HH(POPMATHKHU

Teopernyeckre MOIX0/IbI K OLIEHKE KOJWYeCTBA HMHPOpMAIMU. 3aKOH aITUTUBHOCTU
unpopmaruu. Gopmyna Xaptiu. Uudopmarnus u BepositHocTh. Popmyia [llennona.

Anroputmsel cxkatus gaHHbIX. Anroput™ RLE. Anroputm Xaddmana. Anroputm
LZW. Aaroputmbl CKaTHsi JAHHBIX C MOTEPSIMU. YMEHBIIEHHUE TIIyOUHBI KOJAUPOBAHUS
useta. OCHOBHBIE uaeu anroputMmoB cxkartust JPEG, MP3.

CkopocTh  mepenayud  JIaHHBIX.  3aBUCUMOCTb  BpPEMEHHM  Iepeladyd  OT
uH(QOpMaIIMOHHOTO 00bEMa JAaHHBIX U XapaKTePUCTHK KaHajla CBsI3U. [IpuduHBI
BO3HUKHOBEHUSI OIIMOOK Mpu nepefade NaHHbiX. Konpl, mo3Bossitonie oOHapyKUBaTh U
UCIIPaBJIATh OMIMOKHM, BO3HHUKAIOIIME TNpHU Tepenaye JaHHbIX. PaccrosiHue X3MMHHTA.
Komuposanue ¢ moBropernem 6utos. Kojasr XommuHra.

Cucrempl. KoMrmoHeHTHI cucTeMbl U UX B3aumojeicTBue. CuctemMHbld d(DPEKT.
VYnpasienue kak nHOOpMaIMOHHBIN nporiecc. OOpaTHast CBSI3b.

Mogenn u wMopenupoBanue. Llenp MogenupoBaHus. COOTBETCTBUE MOJAEIH
MOJCIIUPYEMOMY OOBEKTYy WJIM TpOIeccy, Ienu MoaenupoBaHus. Dopmamuzanus
MPUKJIAIHBIX 33/1a4.

[IpencraBnenne pe3ynbTaTOB MOJCIHPOBAHUS B BHIE, YAOOHOM JISI BOCIIPHUSTHS
yenoBekoM. ['paduueckoe npencTapieHue JaHHbBIX (CXeMbl, TaOJIHIIbI, TpadrKu).

I'padsl. OcHoBHble noHATHs. Bunbl rpadgos. Onucanue rpadoB ¢ TOMOIIbIO MaTPUIL
CMEKHOCTH, BECOBBIX MATpHII, CIIUCKOB CMEXHOCTH. PelieHue anropurMu4ecknx 3anad,



CBSI3aHHBIX C aHAIM30M rpadoB (MOCTPOCHHE ONTHUMAIBHOTO MYTH MEXAY BEpUIMHAMHU
rpada, ompemereHWE ~ KOJIMYECTBA  Pa3MYHBIX NyTed  MEXIy  BepIIMHAMU
OPUEHTHUPOBAHHOTO AIIMKINYECKOTO rpada).

HepeBwsi. bunapnoe nepeBo. JlepeBbss mnoucka. Crnocobbl 00xoma aepesa.
[IpeacraBnenne apupMeTHUECKUX BBIPAXKEHUM B BHJE AepeBa. [IUCKpeTHbIE UTpbl ABYX
UTPOKOB C MoHOW mHpopmanmen. [loctpoerune nepeBa mepedopa BapuaHTOB, ONMMCAHUC
CTpaTeTuu Wrphl B TaOMW4HOH (opMe. BBIMTpHINIHBIE W MPOWTPHINIHBIE TTO3UIINH.
BrirpeliiHbie cTpaTeruu.

CpencrBa MCKYCCTBEHHOro HHTeIUIeKTa. CepBUCHI MAIIMHHOTO IIE€PEBOJa U
pacnio3HaBaHusl yCTHOW peun. KorHuTuBHBIC cepBHCH. MaeHTHUKAIMS W TTOUCK
n300pakeHuii, pacno3zHaBanue Jul. CamooOywaromuecss cucteMbl. VCKyCCTBEHHBIN
VMHTEJUIEKT B KOMIIBIOTEPHBIX urpax. lcmonb3oBaHHE METONOB HCKYCCTBEHHOTO
UHTEIUIEKTa B OOydalliux cucreMmax. lcmonb3oBaHHE METOAOB HCKYCCTBEHHOTO
UHTEJUIEKTa B poboToTexHuke. MIuTepHeT Bemie. [lepcnekTuBbl pa3BUTHsI KOMITBIOTEPHBIX
MHTEJUIEKTYAJIbHBIX cucTeM. HellpoHHbIE ceTH.

AJITOPUTMBI M IPOTPAMMMPOBaHHE

Qopmanu3zanus MOHATHS ainroputMma. MamumHa TelOpUHTa Kak YyHUBEpCalbHas
MoJenb BerurciaeHui. Tezuc Yépua—Twropunra.

OrneHka CIOXHOCTH BhIUHCIeHUH. Bpemst paboThl 1 00BEM HCIIONIB3yeMOM MaMsITH,
MX 3aBHCHUMOCTBH OT pa3sMepa HCXOAHBIX NaHHBbIX. OLEHKa aCHMITOTHYECKOU CIIOXKHOCTH
IrOPUTMOB. AJITOPUTMBI MOJUHOMHAIBHOW CIIOKHOCTU. IlepeOopHbIE anrOpUTMBI.
[IpuMepbl pa3auYHBIX aIrOPUTMOB PEUIEHUS OAHOM 3aau, KOTOPhIE UMEIOT Pa3IMYHYIO
CJIO’KHOCTb.

[lonck MpOCTHIX YMCEN B 3aJaHHOM JAMANa30HE C MOMOIIBIO aJrOPUTMA «PEUIETO
Oparochenay.

MHoropa3psHble 1eNble YnCia, 3a/1a4d JJIMHHON apu(METUKH.

CrnoBapu (accouuaTvBHBIE MAacCHUBBI, OTOOpakeHus). Xomi-tadbmuibl. [locTpoenue
an(paBUTHO-YaCTOTHOTO CJIOBAPS JJIA 3aIaHHOTO TEKCTA.

Crexu. AHalM3  MOPaBUIBHOCTA  CKOOOYHOTO  BbIpaXeHUs.  Bwruucienue
apu(pMETUYECKOTO BBIPAKEHHUSI, 3aITUCAHHOTO B TOCTPUKCHOMN opme.

Ouepenu. Mcnonbs3oBanue ouepeau Jjisi BDEMEHHOTO XPaHEHUS JaHHBIX.

Anroputmel  Ha rpadax. IlocTpoeHne MHUHHUMAIBHOTO OCTOBHOTO JIepeBa
B3BEIIICHHOTO CBS3HOTO HEOPHUEHTHUPOBAHHOTO Tpada. KomnyuecTBO pa3nuyHbIX myTen
MEXAy BepUIMHAMU OPUEHTUPOBAHHOTO AIIMKINYECKOTo rpada. Aaroputm JelKkcTpsbl.

HepeBps. Peanusanus ngepeBa C MOMOIIBIO CCBUIOYHBIX CTPYKTYp. JIBOMYHEBIE
(bunapusbie) nepesbs. [locTpoeHue aepeBa A 3aJaHHOTO apU(PMETUIECKOTO BBIPAKCHUS.
PekypcuBHbIe anroputMmsl 00xoja aepesa. Vcnonbp3oBaHue cTeka U ouepenu ais o0xoaa
JepeBa.

JluHaMu4ecKkoe NPOrpaMMHUPOBAHUE KaK METOJ PELICHUs 337ad4 C COXpPaHEHUEM
NPOMEXKYTOUHBIX PE3YJbTAaTOB. 3aJaud, pEHIaeMbleé C IOMOIIBK JIHHAMUYECKOTO
MPOTPAMMUPOBAHUS: BBIUUCICHUE PEKYPCUBHBIX (YHKIWNA, TOACYET KOIMYECTBA
BAPHUAHTOB, 33J1a4¥ ONTUMHU3ALUN.



[Tonsitrie 06 00BEKTHO-OPUEHTUPOBAHHOM MPOrpaMMHUpoBaHUH. OOBEKTHI U KIIACCHI.
CpoiictBa u MeToAbl 00BeKTOB. OOBEKTHO-OPUECHTUPOBAHHBIN aHanmu3. Pa3paboTka
OporpaMM Ha OCHOBE OOBEKTHO-OPUEHTHMPOBAHHOTO Tonaxonaa. MHkancymnsuus,
HacJeI0BaHue, MOJIUMOPHU3M.

Cpenst  ObicTpodi  pa3paborku  mporpamM. [IpoexktupoBanue  uHTepdeiica
nosib3oBaTensl. Vcnoap30BaHME TOTOBBIX YIPABISEMBIX 3JIEMEHTOB I MOCTPOEHUS
uHTepdetica.

00630p s136IKOB TporpamMmmupoBanus. [loHaTHE 0 MapagurMax NporpaMMUPOBAHUSL.

HNudopManuoHHbIE TEXHOJIOTUH

Oranbl KOMIBIOTEPHO-MAaTEMAaTUYECKOTO MOJEIUPOBAHUS: TMOCTaHOBKA 3aJayH,
pa3paboTka MOJENM, TECTUPOBAHUE MOJENIH, KOMIIBIOTEPHBIA SKCIEPUMEHT, aHaju3
pE3yNbTaTOB MOJEIUPOBAHHUS.

JluckpeTuzanusi Mpu MaTeMaTUYECKOM MOJEIUPOBAHUM HEMPEPBIBHBIX MPOIIECCOB.
MopenvupoBanue ABWXeHUs. MojienpoBaHue OMOJIOTMUECKUX cucTeM. MaTeMaTudyeckue
MOJIEJIA B SKOHOMUKE. BBIUMCANTENBHBIE SKCIIEPUMEHTHI C MOEIISAMH.

O6paboTka pe3ynabTaToB IKCIEpUMEHTa. MeToJ HauMEHbIIUX KBajapaToB. OlieHKa
YUCIIOBBIX IapaMEeTPOB MOJAEIUPYEMBIX OOBEKTOB U IpoueccoB. BoccraHoBieHue
3aBUCHMOCTEN MO pe3yJIbTaTaM 3KCIIEPUMEHTA.

BepostHoctabie moaenu. Metonsl MonTe-Kapiio. IMUTaIIlMOHHOE MOAECIHPOBAHUE.
CucremMbl MaccoBOTO 00CITYKUBaHUS.

Tabnuunbie (pessiiIuOHHBIE) 0a3bl JaHHBIX. Tabnuia — npeacTaBlieHUe CBEAEeHUNH 00
OIHOTHUIHBIX 00BbeKTax. [loie, 3amuch. Kimrou tabnumnpel. Pabota ¢ roToBoii 0a30i JaHHBIX.
3anonHenue 6a3pl naHHbIX. [louck, copTupoBka W (UIbTpalus JaHHBIX. 3alpochl Ha
BBIOOPKY JaHHBIX. 3alpOChl ¢ TapamMeTpaMu. Beruucisiembie moss B 3arpocax.

MHoroTabinuHbie 0a3bl JTaHHBIX. TUIBI CBS3EH MEXy TaOaunaMu. BHemHuN Kiiroy.
[enocTHOCTH Ga3bl JaHHBIX. 3aITPOCHl K MHOTOTA0IMYHBIM 0a3aM JaHHbBIX.

Nurepuer-npuwioxenus. IloHATHE O CcepBEPHOM UM KIMEHTCKOW YacTsIX CauTa.
TexHoJIOTusl «KJIMEHT — CepBEpP», €€ NTO0CTOMHCTBA U HenocTaTku. OcHOBHI si3bika HTML u
kackaaHbix Tadbmui crwier (CSS). Cuenapuum Ha s3bike JavaScript. @opmbl Ha BeO-
CTpaHHIIE.

Pa3memienue BeO-caiiToB. Ycimyra xocTuHra. 3arpyska (aiioB Ha Cailr.

BBon w300paxkeHuidt ¢ WCMOIB30BAHUEM PA3IUYHBIX I[HQPPOBBIX  yCTPOICTB
(mudpoBbix (poToanmapaToB W MHUKPOCKOIOB, BHUICOKaAMEp, CKAHEPOB H JAPYTHX
ycTpoiicTB). ['padmueckuii penaktop. Pazpemenue. Kanpuposanue. HWcnpasienue
nepcnekTuBbl. ['ucrorpamma. Koppekuusi ypoBHell, koppekuus 1sera. OdeciBeurBaHue
IBETHBIX H300paxeHuit. Perymb. PaboTa ¢ o6mactamu. OUabTphL.

Mmuorocroiiabie n3oopaxkenus. TekctoBbie cion. Macka cinosi. Kananel. Coxpanenue
BbIZIesIeHHON oOsactu. [loaroroBka wWinItOCTpanuii aJjis BeO-calTOB. AHUMHUPOBAHHBIC
U300paKeHus.

Bexkropnas rpaduka. [Ipumutussl. U3MeHeHue nopsjika 31ieMeHTOB. BoipaBHUBaHME,
pactpenenenue.  I'pynmmpoBka.  Kpusble.  dopmarbl  BEKTOPHBIX  PHCYHKOB.
Hcnonb3oBanne KOHTYpOB. BekTopu3zaius pacTpOBBIX U300paKeHUI.



[IpyHIMOBI TOCTPOCHHUS W PEIAKTUPOBaHUSA TPEXMEpPHbIX Mojenei. CeTouHble
Mojzenu. Marepuanel. MoaennpoBaHre UCTOYHUKOB OCBelIeHUs. Kamepbl. AnauTuBHbIE
texHosoruu (3D-npuntepsl). TloHsTHE O BUPTyanbHOM peaTbHOCTH W JOMOIHEHHOM
PEaIbHOCTH.



I[INTAHUPYEMBIE PE3VJIbTATEI OCBOEHUA [TPOI'PAMMBI [10
MHO®OPMATUKE (YIJIYBJIEHHBIM VPOBEHB) HA VYPOBHE CPEJHEIO
OBIIEI'O OBPA3OBAHUNA

JIMYHOCTHBIE PE3YJIbTATDBI

JIM4HOCTHBIE pe3yJbTaThl OTPAXKAIOT TOTOBHOCTh M CHOCOOHOCTH OOYyYaroOIIUXCs
PYKOBOJICTBOBAaThCS C(HOPMHPOBAHHONW BHYTPEHHEH MO3MLIMENH JHMYHOCTH, CHCTEMOMN
LICHHOCTHBIX OPUEHTAIIUM, MO3UTHUBHBIX BHYTPEHHHX YOEXKIECHHI, COOTBETCTBYIOIIUX
TPaJAUIIMOHHBIM LIEHHOCTSIM POCCUHCKOIO OOIIECTBa, PaCIIUPEHUE KU3HEHHOTO OMbITa U
OTbITa JESATEIHLHOCTH B MPOIECCE Pea3allii CPEeICTBAaMHU yueOHOTO MPEeIMETa OCHOBHBIX
HaIpaBJICHUN BOCIIUTATENLHOMN JESITEIIbHOCTH.

B pesynbrare nzyueHus ”HpOpMaTUKH HAa YPOBHE CpeAHEro oOIero oopa3oBaHus y
oOyuatomierocs OyayT copMUpPOBaHBI CICTYIONIUE IUYHOCTHBIE PE3YIbTAThI:

1) rpaaaHCKOro BOCIIMTAHMS:

OCO3HaHME CBOUX KOHCTUTYIIMOHHBIX TMpaB M OOSI3aHHOCTEH, yBa)K€HHUE 3aKOHA U
MpaBOIOpsKa, COOJIIOACHUE OCHOBOIOJAraloMMUX HOPM HWH()OPMAIIMOHHOTO MpaBa u
MH(pOpPMAITMOHHOM 0€30MaCHOCTH;

TOTOBHOCTh MPOTUBOCTOSITH UACOJIOTMH KCTPEMU3MA, HAlIMOHANIM3MA, KCeHOPoOuH,
JTUCKPUMHUHAIIMU TI0 COLMATBLHBIM, PEJIMTHO3HBIM, PACOBBIM, HAIIMOHAJILHBIM MIPU3HAKAM B
BUPTYaJIbHOM TIPOCTPAHCTRBE;

2) NIaTPHOTHYECKOI0 BOCIIUTAHMSA:

IIECHHOCTHOE OTHOIICHUE K HCTOPUYECKOMY HaCIEIuI0, TOCTHX)eHussM Poccuu B
HayKe, UICKYCCTBE, TEXHOJOTUSIX, TOHUMaHUe 3HaYeHUsI MH()POPMATUKU KaK HayKU B )KU3HU
COBPEMEHHOT0 OOIIECTBA;

3) IyXOBHO-HPABCTBEHHOI0 BOCIIUTAHUSA:

c(hOpMHUPOBAHHOCTH HPABCTBEHHOT'O CO3HAHMSI, STUYECKOTO MMOBEICHUS;

CIIOCOOHOCTh ~ OIICHMBATh CUTYyallUl0 W MPUHUMATh OCO3HAHHBIE PEIICHUS,
OpPUEHTUPYSACh Ha MOpPAJIbHO-HPABCTBEHHBIE HOPMBI U IIEHHOCTH, B TOM YHUCIIE€ B CETHU
WNnrepHer;

4) 3¢TeTHYECKOro BOCIIUTAHUS:

ACTETUYECKOE OTHOIICHHE K MHUPY, BKIIHOYAs ACTETUKY HAyYHOTO U TEXHHUYECKOIO
TBOPYECTBA,

CIIOCOOHOCTh ~BOCIPUHHUMATH PA3IMYHBIE BBl HMCKYCCTBa, B TOM YHCIE
OCHOBAHHOTO Ha MCIIOJIH30BaHUN MH(DOPMAITMOHHBIX TEXHOJIOTHH;

5) pu3uUecKOro BOCIMTAHMS:

c(hOpMHUPOBAHHOCTHh 3JI0POBOTO M 0e30MacHOro o0pasza KU3HH, OTBETCTBEHHOI'O
OTHOIIEHUSI K CBOEMY 3/I0POBBIO, B TOM YHCIE 3a CU€T COOIOJeHUs TpeOOBaHUMN
0e30macHOM  JKCIUTyaTallud  CPEACTB  HMH(POPMAIMOHHBIX H  KOMMYHHKAITMOHHBIX
TEXHOJIOTHI;

6) TPy10BOIr0 BOCIMTAHUSA



FOTOBHOCTh K AKTHUBHOM JICATEIILHOCTH TEXHOJIOTMYECKONW U  COIMaJIbHOM
HaIMpaBJICHHOCTH, CIOCOOHOCTh HWHUIIMUPOBATh, IUIAHUPOBaTh U  CaMOCTOSITEIBHO
BBITIOJIHSITH TaKyIO JIESITEIbHOCTD;

uHTepec K chepaM nMpodhecCHOHAIBHOM NeSITEIFHOCTH, CBSI3aHHBIM ¢ MH(OPMATHUKOM,
nporpaMMHpoOBaHuEeM UM HMHGOPMAIMOHHBIMU  TEXHOJIOTMSIMHU, OCHOBAaHHBIMHU  Ha
JTOCTIDKCHUSIX Hayku WHGOPMATHUKH W HAYYHO-TEXHUYECKOTO TMPOrpecca, yMEHHE
COBEpIIAaTh OCO3HAHHBIM BBIOOp Oymymiedl mpodeccun W pean30BBIBATH COOCTBEHHBIE
’KM3HCHHBIC IIJIAHBI;

TOTOBHOCTh M CIIOCOOHOCTh K OOpa30BaHUIO M CaMOOOPa30BAHHUIO HA MPOTSKCHHUH
BCEH JKU3HU;

7) 3KOJIOTrH4eCKOr0 BOCIIMTAHUSA:

OCO3HaHME TII00AIBHOTO XapaKTepa dKOJIOTHYECKUX MPoOJieM U MyTel UX pelieHus,
B TOM UYHCI€ C Y4Y4ETOM BO3MOXHOCTEH HMH(POPMAITMOHHO-KOMMYHHKAIIMOHHBIX
TEXHOJIOT UM,

8) HeHHOCTH HAYYHOI'0 MO3HAHMS:

c(hOpMHUPOBAHHOCTh MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pPa3BUTHUS HAYKH, JOCTHXKEHHUSIM HAyYHO-TEXHHMYECKOTO Iporpecca U OOIIECTBEHHOU
MPaKTHKH, 3a CUET MOHUMAHHUSA POJIM MH(POPMAIIMOHHBIX PECYypCcOB, MHGOPMAIIMOHHBIX
POIECCOB U HMHGOPMAIIMOHHBIX TEXHOJIOTHMH B YCIOBHAX IM(POBON TpaHchopMaruu
MHOTHUX c(hep KU3HU COBPEMEHHOIO OOIIECTBA;

OCO3HAaHWE IIECHHOCTH HAy4YHOM JESATEIbHOCTH, TOTOBHOCTh OCYILIECTBIATH
MPOEKTHYIO U UCCIIEIOBATEILCKYIO JICSITEIbHOCTh MHIAUBUIYAIbHO U B TPYIIIIE.

B mnporecce MOCTHXKEHHUSI JIMYHOCTHBIX PE3YJIbTAaTOB OCBOCHMSI IMPOrpaMMbl IO
nHpopMaTKe y OOYYaIOIIMXCS COBEPIICHCTBYETCS AMOIMOHAIBHBIM  MHTEIICKT,
npeanoararonuil chopMUpPOBAHHOCTD:

CaMOpEryJUpOBaHUs,  BKJIIOYAIOIIETO  CAMOKOHTPOJb, YMEHHE  TNPUHUMATh
OTBETCTBEHHOCTH 3a CBOE TOBEACHHE, CIIOCOOHOCTh aanTHPOBATHCS K IMOIMOHAIBHBIM
WU3MEHEHHUSIM U TIPOSIBIIATH THOKOCTD, OBITH OTKPHITHIM HOBOMY;

BHYTPEHHEW MOTHBAIIMH, BKIIOUAIONIEH CTPEMIICHUE K JTJOCTUKEHUIO 1IEJIU U YCIEXY,
ONTUMHU3M, HUHUIIMATUBHOCTh, YMEHUE JIEUCTBOBATH, UCXOSl U3 CBOMX BO3MOXKHOCTEH;

SMIIATHH, BKJIIOYAIOMIEH CHOCOOHOCTHL ITOHMMATh SMOIMOHAJIBHOE COCTOSHHE
JIPYTUX, VYYUTBIBATH €ro TMpPH OCYIIECTBIEHWH KOMMYHHKAIIUU, CIOCOOHOCTh K
COYYBCTBHUIO U CONIEPEKUBAHHUIO;

COITMAJIbHBIX HAaBBIKOB, BKJIIOYAIOIIUX CIIOCOOHOCTh BBICTPAMBATh OTHOIICHHS C
JIPYTUMH JIFOABMU, 3a00TUTHCS, TIPOSIBIISATh MHTEPEC U pa3peiaTb KOHMIUKTHI.

METAINPEAMETHBIE PE3YJIBTATHI

B pesynbrarte uzydenus HHQOPMATHKU HA YPOBHE CpEAHEro oOIiero oopa3oBaHus y
oOyuaromierocss OyayT CQOPMHPOBAHBI METANPEIMETHBIE PE3yJbTAaThl, OTPAKEHHBIE B
YHUBEPCAILHBIX YYEOHBIX JEHCTBUSAX, & UMEHHO — IIO3HABAaTEJIbHbIC YHHBEPCAJIbHBIC
ydeOHBIE  JEHCTBUS, KOMMYHUKAaTHBHBIC YHUBEpCaJlbHbIC y4eOHBIE  JEHCTBUS,
peryIsTHBHBIE YHUBEPCAIBbHBIC yUeOHbIE NEHCTBUS, COBMECTHAS ACSITEIBHOCTb.



Ilo3naBaTeqbHbIE YHUBEPCAJIbHBIE YUeOHbIE 1eifiCTBUSA

1) 6a30BbIe JIOrHYECKHE TeHCTBHUSA:

CaMOCTOSTEIIEHO (OPMYJIUPOBATH M aKTyaJTM3UPOBATh MPOOJIEMY, paccMaTpuBaTh e
BCECTOPOHHE;

YCTaHaBIWBATh CYIICCTBEHHBIM TIPW3HAK WJIA OCHOBAaHWSA [JIi CpPaBHCHUSA,
KJaccuuKauu U 0000IICHHUS;

ONpEeNENATh 1EU NeATEeIbHOCTH, 3a/1aBaTh apaMeTPhbl U KPUTEPUU UX TIOCTHKCHHUS;

BBISIBIIATH 3aKOHOMEPHOCTH U TIPOTUBOPEUHS B PACCMATPUBACMBIX SIBIICHUSX;

paspabaThiBaTh IUTAH PEIICHUS TMPOOJIeMbl ¢ YYETOM aHaIW3a WMCIOIIUXCS
MaTepHUAIbHBIX U HEMAaTepUATIbHBIX PECYPCOB;

BHOCUTh KOPPEKTHBBI B JICSITEIBHOCTb, OILIEHUBATh COOTBETCTBUE PE3YyJIbTATOB
1EJIsIM, OLIEHUBATh PUCKH TOCIEACTBUMN JACSATEIbHOCTH;

KOOPJIWHUPOBATh W BBIMOJHATH Pa0d0Ty B YCIOBUSAX PEATBHOTO, BUPTYaJTbHOTO U
KOMOWHHPOBAHHOTO B3aWMO/ICHCTBUS,

pa3BUBATh KPEATUBHOE MBIILJICHUE TIPU PEIICHUH >KU3HEHHBIX MTPOOJIEM.

2) 0a30BbIe MCCIIEI0BaTEIbCKHE AeiiCTBUA:

BIIQJICTh HABBIKAMH Y4EOHO-HMCCIEAOBATEIbCKOM ¥ TPOSKTHOW JEATEIHHOCTH,
HaBBIKAMH pa3pelieHuss MPoOIeM, CIIOCOOHOCTHIO W TOTOBHOCTHIO K CAMOCTOSTEILHOMY
MMOMCKY METOJIOB pEIICHUS MPaKTUYSCKUX 3a/ad, NPUMEHEHHUIO Pa3IUYHBIX METOJ/IOB
MO3HAHUS;

OCYIIECTBJISTh PA3JIMYHbIC BUJIBI IEATEILHOCTH 1O MOJTYYEHUIO HOBOTO 3HAHMS, €T0
WHTEPIPETAINH, MPEe0OPa30BAHUIO0 U MPUMEHEHHIO B PA3IMYHBIX YYCOHBIX CHUTYAIlHUsX, B
TOM YHCJIE TIPHM CO3/IaHUN YICOHBIX U COITUATBHBIX TIPOEKTOB;

dbopMHpOBaTH HAYYHBIM THII MBIIIJICHUS, BJAJIETh HAYYHOW TEPMHUHOJIOTHEH,
KITFOUEBBIMU TTOHATUSIMU U METOJIaMH;

CTaBUTH U (HOPMYIUPOBATH COOCTBEHHBIC 3aa4i B 00pA30BATEIIbLHON JCATEIHHOCTU
Y )KU3HCHHBIX CUTYaIlUsX;

BBISBIISATh TTPUYMHHO-CJICACTBEHHBIC CBSI3M M aKTYaJU3MPOBATH 3a/1ady, BBIIBHUTATh
rUnoTe3y e€ penieHusi, HaXOJAUTh apTyMEHTHI JJIS IOKa3aTelIbCTBA CBOWX YTBEPIKICHMUIA,
3a/1aBaTh MapaMeTPhbl U KPUTEPUU PEIIICHUS,

aHAJIM3UPOBATh IOJIYYCHHBIC B XOJIC PCIICHUS 3aJlauyd Pe3ybTaThl, KPUTHYCCKU
OIICHMBATh UX JIOCTOBEPHOCTH, IPOTHO3UPOBATH H3MEHEHNE B HOBBIX YCIIOBHSIX;

JaBaTh OIICHKY HOBBIM CHUTYAIUsM, OIICHUBATH TPUOOPETEHHBINA OIIBIT,

OCYIIIECTBJISTH IEJICHANPABIICHHBIN TTOMCK TIEPEHOCA CPEACTB U CIIOCOOOB JIEHCTBUS B
MPo)EeCCUOHATILHYIO CPENY;

YMETh TICPCHOCHUTHh 3HAHWS B TI03HABATCIBHYI0 M TPAKTHYCCKYIO 00JacTH
KU3HEICATCIILHOCTH;

YMETh UHTETPUPOBATH 3HAHMSI M3 PA3HBIX MPEAMETHBIX 00IaCTeH;

BBIJIBUTATh HOBBIC WJICH, TIPEJiaraTh OPUTHHAIBHBIC MTOAXOAbl U PEIICHHS], CTABUTh
MpOOJIEMBI U 33/1a49H, JOMYCKAIOIINE ATbTEPHATUBHEIE PEIIICHUS.

3) paboTa ¢ uHpopmManmeii:



BJIQJICTh HaBBIKAMHM TIOJyYeHUS WH()OPMAIIMM W3 HWCTOYHUKOB pA3HBIX THIIOB,
CaMOCTOSITENIEHO OCYIIECTBJIATh TIOWCK, aHaIW3, CUCTEMATH3AIlMI0 W WHTCPIIPETAIHIO
HHGOPMAIIUH Pa3IUYHBIX BHIOB ¥ (POPM MPEACTABICHUS;

CO3/1aBaTh TEKCTHI B Pa3IUYHBIX (popmarax ¢ y4éToM HaszHaueHHS HHOOPMALUUA U
IICJIEBOM ayIUTOPHH, BEIOMpAs ONTUMAIbHYI0 (OPMY IIPEACTABICHHS U BU3YaIH3al1H;

OIICHWBATh JIOCTOBEPHOCTh, JISTHTUMHOCTh HWH(pOpMAIuu, €€ COOTBETCTBHE
MIPABOBBIM ¥ MOPAJIbHO-3THICCKUM HOPMaM;

HCIIOJb30BaTh CPEACTBA MH(POPMAIIMOHHBIX MU KOMMYHUKAIIMOHHBIX TEXHOJIOTHH B
pEIIeHNH KOTHUTHBHBIX, KOMMYHHKATUBHBIX M OpraHU3allMOHHBIX 3aJa4 C COOJIIOICHUEM
TpeOOBAaHUI SPrOHOMHKH, TEXHHKH O€301aCHOCTH, THTHCHBI, pPecypcocOepekeHus,
MIPABOBBIX U ATHYECKUX HOPM, HOpM MH(OPMAITMOHHOW 0€30TIaCHOCTH;

BJIQJICTh HABBIKAMHU PACIO3HABAHUSA M 3allUThl HH(GOpMaruu, WHHOPMAIMOHHON
0€30IMaCHOCTH JTUYHOCTH.

KOMMyHI/IKaTI/IBH])Ie YHUBEpPCAJIBHBIC yqeﬁﬂble HeﬁCTBHH

1) oOienmue:

OCYILIECTBIJISITh KOMMYHHUKAIIMHU BO BCeX chepax *KU3HHU;

pacrio3HaBaTh HEBepOaIbHbIE CPEICTBA OOIECHUS, TOHUMATh 3HAYEHHUE COLIMAIBHBIX
3HAKOB, PACIO3HABAThH MPEANOCHUIKN KOH(PIMKTHBIX CUTYaIlMi U CMSATYaTh KOH(DIUKTHL;

BJIAJICTh PA3IMYHBIMH CTIOCOOAMH OOIICHHS U B3aUMOJICHCTBUS, ApTyMEHTHPOBAHHO
BECTH JIUAJIOT, YMETh CMSAT4aTh KOH(PJIUKTHBIC CUTYalIUH;

Pa3BEPHYTO U JIOTMYHO M3JIAraTh CBOK TOYKY 3PEHUS C UCIOIB30BAHUEM A3bIKOBBIX
CPEACTB.

2) coBMeCTHas 1eITeJIbHOCTD:

MOHUMATh ¥ UCTIOJIb30BaTh MPEUMYIIECTBA KOMAHHOW U UHIMBUIYAIbHOU PabOTHI;

BBIOMpATh TEMATUKY U METObI COBMECTHBIX JICUCTBUI ¢ YYETOM OOIIUX UHTEPECOB U
BO3MOYKHOCTEMN KaXXJAOT0O YIEHA KOJUJIEKTUBA;

IIPUHUMATh L€ COBMECTHOU AEATEIIbBHOCTH, OPraHU30BbIBATH U KOOPIAMHUPOBATH
JNEUCTBHUS M0 UX JTOCTHXKEHUIO: COCTABIIATH IUIAaH JNEMCTBUM, PACHPENAEIATH POJIM C YUETOM
MHEHHI Y4aCTHUKOB, 00CYKJIaTh pe3yJIbTaThl COBMECTHOMN PabOTHI;

OIICHMBATh KA4eCTBO CBOEr0 BKJIaJa M KaXKJIOr0 yYacTHHUKA KOMaHAbl B OOIIUN
pe3yJabTar 1o pa3padOTaHHBIM KPUTEPUSIM;

npejiaraTb  HOBbIE  NIPOEKTHI, OLEHUBATH MAEW C I[O3UMLUAM  HOBU3HBI,
OPUTMHAIBHOCTH, MPAKTUYECKOW 3HAUUMOCTH;

OCYIIECTBJISITh MO3UTUBHOE CTPATETUUECKOE TMOBEACHUE B PA3JIUYHBIX CUTYaLUSX,
MPOSIBIISATH TBOPUYECTBO U BOOOpakeHUE, ObITh HHUIIUATUBHBIM.

PeryisiTuBHbIE YHMBepCcaJbHbIE YueOHbIe 1eliCTBUSA

1) camoopranuszanus:



CaMOCTOSITEJIBHO  OCYLIECTBIISATh  ITO3HABATEIBHYIO  JIESTEIBHOCTb,  BBIABIATH
npoOsieMbl, CTaBUTh W (HOPMYIHPOBATH COOCTBEHHBIE 3aJaud B 00pa30BaTEIbHOMN
NEATEIbHOCTH U KU3HECHHBIX CUTYaLUsX;

CaMOCTOSITENIbHO COCTAaBJIATh IUIAH PEIICHUS MpOOJEMbl C YYETOM HMMEIOIIUXCS
pecypcoB, COOCTBEHHBIX BO3MOKHOCTEN U IIPEANOUYTEHUI;

JABATh OLICHKY HOBBIM CHUTYaLlHsIM;

pacuMpATh paMKH Y4E€OHOTO MpeaMeTa Ha OCHOBE JIMYHBIX MPEIIOYTECHHI;

JieJ1aTh OCO3HAHHBIM BBIOOpP, apryMEHTHpPOBATh €ro, OpaTh OTBETCTBEHHOCTHb 3a
pelIcHuE;

OLICHUBATh NPUOOPETEHHBIN OIBIT;

Croco0CTBOBaTh (POPMHUPOBAHUIO M TPOSBICHHUIO HIMPOKON JPYyAMIIMA B Pa3HBIX
00J1aCTSAX 3HAaHUM, TOCTOSIHHO TOBBILIATH CBOM 00pa30BaTEIbHbIM U KYJIbTYPHBIH YPOBEHb.

2) CAMOKOHTPOJIb:

JaBaThb OLICHKY HOBBIM CHUTyalldsM, BHOCHUTb KOPPEKTHUBBI B J€ATEIIBHOCTD,
OLIEHUBATh COOTBETCTBUE PE3YJIBTATOB LIENSAM;

BJIQZICTh HABBIKAMU I103HABATEIbHOM PEQPIIEKCUU KaK OCO3HAHHUS COBEpPLIAEMBIX
JNEUCTBUN M MBICIATEIBHBIX IPOLIECCOB, UX PE3YJIbTATOB U OCHOBAaHUMN, HCIIOJIb30BATh
npuémbl peIeKCUU 7S OLIEHKH CUTYallud, BEIOOpa BEPHOTO PELLICHUS;

OLICHUBATh PUCKUA U CBOEBPEMEHHO IIPUHUMATh PELICHUS 110 UX CHUKEHUIO;

IIPUHAMATh MOTUBBI M aPTYMEHTBI IPYTUX IIPU aHAIIM3E PE3YJIbTATOB AEATEIBHOCTH.

3) npuHATHSA ce0s1 M APYTrUX:

OPUHUMATh ceOsl, TOHUMasl CBOM HEIOCTATKH U JOCTOMHCTBA,

[IPUHUMATh MOTUBBI M apTYMEHTHI APYTUX IIPU aHAIU3€ PE3YyJIbTaTOB AEATEIbHOCTH;

MPU3HABaTh CBOE MPABO U MPABO APYIMX HA OIMIHOKY;

pa3BUBaTh CIOCOOHOCTh MOHUMATh MUP € TO3ULIMU APYTOro YeIOBeEKa.

HPEAMETHBIE PE3YJIBTATBI

B mporecce usydenust kypca mHdopmaTuku yriayonéHHoro ypoBHs 6 10 knacce
oOy4JaronuMucs OyIyT TOCTUTHYTHI CICTYIOIINE MPEIMETHBIE PE3yIbTaThI:

BJIQJICHUE MPEICTABICHUSAMHU O POJIM MH(GOPMAIIMK U CBSI3aHHBIX C HEH MPOIIECCOB B
IpUpoAe, TEXHUKE U OOIIECTBE, MOHATHAMH «UHMOpPMAIUD», «UHOOPMAITMOHHBINA
IpOIECC»,  «CHCTEMa»,  «KOMIIOHEHTBI ~ CHUCTEMBI»,  «CUCTEeMHBIH I deKT»,
«HGOPMAIIMOHHAS CUCTEMay, «CUCTEMa YIIPABICHUS,

BIQJICHUE METOJaMHu ToucKa MHbopManuu B ceTu MHTEepHET, yMEeHUE KPUTHUYECKU
OIICHWBATh WH(OPMAITHIO, TIOJYICHHYIO U3 CeTH MHTEepHET;

YMEHHUE XapaKTepU30BaTh OOJIBIINE JaHHBIC, MPUBOIUTH MPUMEPHl HCTOYHHKOB HMX
MOJIyYeHUS] W HaMpaBlIEHUS WCIOJIb30BAHMS, YMEHHE KJIacCU(UIIUPOBATH OCHOBHBIC
3a/lauyd aHajdu3a JaHHBIX (MIPOTHO3WPOBAHUE, KiacCUUKAIMs, KIAcTepU3allvs, aHalu3
OTKJIOHCHHWIA), TIOHUMATh IOCJIENOBATEILHOCTh PEUICHUS 3a/Jad aHaiu3a JTaHHBIX: cOOp
NEPBUYHBIX JTaHHBIX, OYMCTKA W OIEHKAa KadecTBa JAHHBIX, BHIOOp HW/WIM TOCTPOSHHE
MOJIEJH, TTPeoOpa30BaHre JAHHBIX, BU3YAIH3aIlisl TaHHBIX, HHTEPIPETAIUs Pe3yIbTaTOB;



MMOHUMAaHNE OCHOBHBIX MPUHITUIIOB YCTPOMCTBA U (DYHKIIMOHUPOBAHUS COBPEMEHHBIX
CTAIlMOHAPHBIX M MOOWJIBHBIX KOMIIBIOTEPOB, TEHACHIIMM Pa3BUTHUS KOMITBIOTEPHBIX
TEXHOJIOTHH;

BJIaJICHUE HaBbIKAMU PabOThI C ONEPAlMOHHBIMU CHCTEMAaMH, OCHOBHBIMHU BHUIaMU
OporpaMMHOro  oOecrieueHusi [JIsi pelieHus Yy4yeOHBIX 3aJad [0  BbIOpaHHOM
CrieIuaIn3alu;

HaJIM4HE TIPEACTABICHUA O KOMIBIOTEPHBIX CETSIX U MX POJH B COBPEMEHHOM MHpE,
0 0a30BBIX MPUHIMUIIAX OpraHU3alUd U (PYHKIHOHUPOBAHUS KOMIIBIOTEPHBIX CETeH, 00
oOIIMX MPUHIUIAX Pa3pabOTKU U PYHKIIMOHUPOBAHUS UHTEPHET-TTPUIIOKECHUI;

MOHUMaHUE Yrpo3 HMHQPOPMAIMOHHOW OE€30MacCHOCTH, WCIOJIL30BAHHE METOAOB U
CPEICTB TPOTUBOACHCTBUS OTUM  yIrpo3aMm, coONroAcHWEe Mep Oe30macHOCTH,
MIPEIOTBPAIIAONTNX HE3aKOHHOE PaCIpOCTpaHEHUE MEPCOHANBHBIX TaHHBIX, COOJIOICHNE
TpeOOBaHMI TEXHUKU O€30MaCHOCTH Y TUTHEHBI MPU pabOTe ¢ KOMIbIOTEPAMH U JIPYTUMHU
KOMITOHEHTaMHU ITU(PPOBOTO OKPYKEHHUS, MOHUMAHUE IMPABOBBIX OCHOB HCIOJIb30BaHUS
KOMITBIOTEPHBIX TPOTpaMM, 0a3 JaHHBIX U pabOThI B ceTn IHTEpHET;

MOHUMAaHNE OCHOBHBIX MPUHIIAIIOB TUCKPETU3AIUN PA3TUIHBIX BHIOB HH(POPMAIIUH,
yMEHHUE ONpeeisaTh WHOOPMAIMOHHBIA 00BEM TEKCTOBBIX, I'paUUeCKUX M 3BYKOBBIX
JAHHBIX TPU 33JlaHHBIX MapaMeTpax JAUCKPETH3allMH, YMEHHUE OMNPENEsATh CPEIHIOI0
CKOPOCTb Iepeauu JIaHHbIX, OIEHUBATh U3MEHEHNE BPEMEHHU Iepeaun Mpyu W3MEHEHUU
WH()OPMAITMOHHOTO 00BhEMA TAHHBIX M XapaKTEPUCTUK KaHaJIa CBSI3M;

YMEHHUE HCIIOJIh30BaTh MPU PEIICHUH 3a/1ad CBOWCTBA MO3WUIIMOHHOM 3aIllCH YHCET,
aNIropuTMa MOCTPOCHUS 3aMKCH YKCJIa B TTO3UIIMOHHOW CUCTEME CUUCIICHUS C 3aJIaHHBIM
OCHOBaHMEM M TIOCTPOCHHS 4YHCIIa IO CTPOKE, COJEp’Kalled 3amuch 3TOr0 YUCiIa B
MO3UIIMOHHON CHCTEME CUWCICHUS C 3aJaHHBIM OCHOBAaHHWEM, YMCHHUE BBITIOJIHATH
apu(pMETHICCKHEC OTICPAIMH B TIO3UITUOHHBIX CHCTEMaX CUUCIICHUS;

YMEHHUE BBITIOJHATH MPE0Opa30BaHMS JIOTHUYCCKUX BBIPAKCHUH, MCIIOIB3YS 3aKOHBI
anreOpsl JIOTUKHA, YMEHHE CTPOUTHh JIOTUYECKOE BBIPAXKEHUE B JU3BIOHKTHUBHOW U
KOHBIOHKTUBHON HOpMaJbHBIX (hopMax IO 3aJlaHHOM TabJMIle HCTUHHOCTH, UCCIIEI0BATh
00J1aCTh MCTMHHOCTH BBICKA3bIBAHUS, COJEPIKAIIETO TMEepPEMEHHBIC, PEIlaTh HECIOKHBIS
JIOTUYECKHUE YPABHEHUS U CUCTEMbI YPaBHEHUI;

MOHUMaHuEe 0a30BBIX AITOPUTMOB OOPAOOTKH YHMCIOBOM M TEKCTOBOW MHQOpMAIUU
(3amuch 9uceN B MO3UIIMOHHON CHCTEME CUMCIICHHS, HAX0KJICHUE BCEX MPOCTHIX YHCEN B
3aJIaHHOM JHMana3oHe, 00paboTka MHOTOPA3PSAIHBIX HETbIX YHCEI, aHAJIN3 CHMBOJBHBIX
CTPOK W JPYTHX), aITOPUTMOB IOWCKA M COPTHUPOBKH, YMEHHUE OMPEICIATH CI0KHOCTH
U3y9aeMbIX B Kypce 0a30BBIX aJTOPUTMOB (CYMMHPOBAaHHE DJIEMEHTOB MAacCHBa,
COPTHUPOBKA MaCcCHUBa, MEPEOOPHBIE AIITOPUTMBI, TBOMYHBIN MOUCK) W MIPUBOIUTH TPUMEPHI
HECKOJIbKHX aJTOPUTMOB PAa3HOU CIIOKHOCTH JIJIsl PEIICHUSI OHOM 3a/1a4u;

BJIaJICHUC YHUBEPCAIBHBIM SI3BIKOM MPOTPaMMHUPOBaHUs BBICOKOTO ypoBHs (Python,
Java, C++, C#), npeacraBieHusiMU O 0a30BBIX THUIAX JAHHBIX W CTPYKTypaX JAaHHBIX,
YMEHHUE HCMOJb30BATh OCHOBHBIE YMPABIAIONINE KOHCTPYKLHU, YMEHHE OCYIIECTBISAThH
aHAIN3 TPEJIOKEHHON TPOTPaMMBI: OIMPEACIATh Pe3yJabTaThl PaOOThI MPOTPAMMBI MIPHU
3aJIaHHBIX MCXOJHBIX MTaHHBIX, OMPENENATh, MPHU KAKUX HCXOIHBIX JAHHBIX BO3MOXKHO
MOJIyYeHHE YKa3aHHBIX PE3yJIbTaTOB, BBIABIATH JaHHbIC, KOTOPbIE MOTYT IMPUBECTH K



omnOke B paboTe mporpamMmbl, (HOPMYIUPOBATH NPEIIOKEHUS MO YIYUIICHHUIO
IPOrPaMMHOTO KOJIa;

YMEHHE  CO3[1aBaTb  CTPYKTYpUpPOBaHHbIE  TEKCTOBbIE  JIOKyYMEHTBl U
JE€MOHCTPALIMOHHBIE MAaTEpUajbl C HCHOJB30BAHUEM BO3MOXHOCTEH COBPEMEHHBIX
IPOrPaMMHBIX CPECTB U 00JIAUHBIX CEPBHUCOB;

YMEHHE HCMHOIb30BaTh JJIEKTPOHHBIC TaONMIBI IS aHalu3a, MPEACTaBICHUS U
00paOOTKM JaHHBIX (BKJIIOYAs BBIUMCICHHE CYMMBI, CPEIHEr0 apu(pMEeTHYECKOTO,
HauOOJBIIEr0 U HAaUMEHBILIEr0 3HAUYEHUM, PElICHUE YpaBHEHWH, BBIOOP ONTHUMAJIBHOTO
pelIeHus1, No00p JIMHUYU TPEHAA, PELICHUE 3a7a4 IPOrHO3UPOBAHMS).

B mpouecce u3yuenus xkypca wHPOpMATHKU YriayOnéHHoro ypoBHs 6 11 knacce
oOyJaromuMucs OyAyT JOCTUTHYTHI CIEIYIOIINUE MTPEIMETHBIC Pe3yIbTaThl:

YMEHHE  CTPOUTh  HEPAaBHOMEpPHBIE  KOJIbI, JOIMYCKAIOUIMEe  OJHO3HAYHOE
JIEKOMPOBaHUE COOOIIEHUN (TIpedUKCHBIE KOJBI), HCIOJIb30BAaTh MPOCTEHIINE KObI,
KOTOpbIE TO3BOJIAIOT OOHApYyXUBaTh M HCIPaBISATh OMIMOKKM NpU Tepenade JaHHbIX,
CTPOUTH KO, 00eCIeUnBAIONINI HAMMEHBIIIYI0 BO3MOXXHYIO CPEIHIO0 JTMHY COOOIICHHUS
IIPU U3BECTHON YacCTOTE CHMBOJIOB, MOSCHATH NMPUHIHUIBI PabOTHI MPOCTHIX AITOPUTMOB
CKaTHs JaHHBIX;

YMEHHE pelllaTh alrOPUTMUYECKHUE 3a/1a4H, CBSI3aHHBIE C aHAIN30M IpadoB (3a1auu
IOCTPOEHHUSI ONTUMAJIBHOIO MYTH MEXAY BeplIMHaMu rpada, ONpeneieHHs] KOJU4YeCTBa
pPa3IMYHBIX IyTeH MeEXAy BEepUIMHAMH OPHUEHTHPOBAHHOTO AaIMKINYECKOro rpada),
YMEHHE HCIOJIb30BaTh JACPEBbS MPH aHAIM3E U MOCTPOCHUU KOIOB M JIJISl MIPEACTABICHUS
apu(MeTHYeCKUX BBIPAKEHUN, NpPU pPELIEHUH 3a7ad NOUCKA U COPTUPOBKH, YMEHHE
CTPOUTH JEPEBO HUIPhl MO 3aJaHHOMY aJIrOpUTMy, pa3pabarbiBaTb M OOOCHOBBIBAThH
BBIMTPBHIITHYIO CTPATETHIO UTPHI;

yMeHHe pa3palaTeiBaTh W PEaJN30BBIBATh B BUJE MPOTpaMM 0a30BbIE aITOPUTMBI,
YMEHHE HCIOJIb30BaTh B IpOrpaMMax JaHHBIC Pa3UYHBIX THUIOB C yUYETOM OTpaHHUYEHUHN
Ha JMana3oH UX BO3MOXHBIX 3HAYEHWH, MPUMEHATH MPU PEUICHUH 337ad CTPYKTYpPbI
JaHHBIX (CIUCKH, CIIOBAapH, CTEKU, OUEPEH, IEPEBHsI), UCIOJIB30BaTh OA30BbIE ONEpaLU
CO CTPYKTYpaMH JaHHBIX, IPUMEHATh CTaHAAPTHBIC U COOCTBEHHBIE MOAMPOTPAMMBI IS
00paOOTKM YHCIOBBIX JAHHBIX M CHMBOJBHBIX CTPOK, HCIIOJIB30BaTh IMPH pPa3pabOTKe
mporpamMM  OMOTMOTEKHM TOANPOTPAMM, 3HATh  (PYHKIIMOHAIBHBIE BO3MOXKHOCTU
MHCTPYMEHTAJIBHBIX CPEACTB Cpelabl pa3padOTKH, YMEHHE HCIIOJIb30BaTh CPEICTBa
OTJIa/IKH POTPaMM B Cpejie MPOrpaMMHUPOBAHMSI, yMEHHE TOKYMEHTUPOBATH IPOrPaMMBlI;

yYMEHHUE CO3/1aBaTh BEO-CTPAHUIIBI;

BJIaJICHWE OCHOBHBIMH CBEICHUSMU O 0a3ax [aHHBIX, UX CTPYKType, CpEeAcTBax
co3iaHusg U paboThl C HUMH, YMEHHE HCMOJIb30BaTh TaOIWYHbIC (PENALMOHHBIC) Oa3bl
JaHHBIX (COCTABJIATH 3aMPOCHl B 0a3aX JaHHBIX, BBINOJHATH COPTUPOBKY M TIOUCK 3amUCei
B 0a3e JaHHBIX, HATIOJHATH pa3pad0TaHHYIO 0a3y JAHHBIX) U CIPABOYHBIE CUCTEMBI;

YMEHHE MCHOJIb30BaTh KOMIIBIOTEPHO-MAaTEMATUUYECKUE MOJENM I aHajau3a
OOBEKTOB W MPOLECCOB: (POPMYIMPOBaTH LEIb MOJAEIUPOBAHUS, BBINOJIHATh AHAIN3
pE3yJbTaTOB, MOJYYEHHBIX B XOAE MOJAEITUPOBAHUS, OLEHUBATH COOTBETCTBHE MOJAEIHU
MOJIETTUPYEMOMY OOBEKTY WJIHM MPOIECCy, MPEACTABIATh PE3yJabTaThl MOAEIUPOBAHUS B
HarjasAHOM BUJIE;



YMEHHE  OpraHW30BBIBaTH  JIMYHOE  HMHMOPMAIMOHHOE  MIPOCTPAHCTBO  C
WCIIOJIb30BAaHUEM  PA3UYHBIX  CPEICTB  NHU(PPOBBIX  TEXHOJIOTHH, I[MOHWMAaHUE
BO3MOXHOCTEM  HIHM@PPOBBIX  CEPBUCOB  TIOCYJAPCTBEHHBIX  yCIyr,  HU(POBBIX
00pa3oBaTeNbHBIX CEPBUCOB,;

NOHMMAaHUE OCHOBHBIX MPUHIUIIOB pabOThl, BO3MOXHOCTEH U OTrpaHUYCHUS
MPUMEHEHUSI TEXHOJIOTUN MCKYCCTBEHHOTO MHTEJICKTA B PA3JIMUHBIX OOJACTAX, HATUIUE
MpEJCTaBICHU O Kpyre pellaeMbIX 3aJad MalIMHHOro oOydeHus (pacro3HaBaHUs,
KjaccuuKaMM M TPOTHO3UPOBAHMS) HAIMYME MPEICTaBIECHUH 00 HCIOIb30BAHUU
UH(OPMAITMOHHBIX TEXHOJIOTHI B Pa3IMYHbIX MPOGECCHOHANBHBIX cepax.



TEMATHUYECKOE IINTAHUPOBAHHUE 10 KUIACC
KounyecTBO 4yacoB DJIeKTPOHHbIE
Ne ni/m HaumeHnoBaHue pa3aesioB M TeM IPOrpaMMBbl Kontpoabubie IIpakTnyeckue (cpponere)
Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypcsbl
Paznea 1. lilndpoBasi rpaMOTHOCTH
11 KommnbroTep - yHuBepcanbHOE YCTPOHCTBO 00pabOTKH 6
' JTAHHBIX
1.2 [Tporpammuoe obecnieueHmne
1.3 KomnbroTepHsie cetu
1.4 NudopmanmronHas 6e301macHOCTh 2
Wroro no pazneny 24
Pa3neu 2. Teoperuueckue 0CHOBbI HH(POPMATUKH
2.1 [IpencraBnenne HHPOPMALIUU B KOMITBIOTEPE 19 2
2.2 OcHOBBI anreOpbl JOTUKU 14 1
2.3 KomnbrotepHas apudmernka 7 1
Uroro no pazaeny 40
Pa3nea 3. AnropuTmMbl M1 IPOrpaMMHpPOBaHHUE
3.1 BBenenue B mporpaMMupoBaHue 16 0.5
3.2 BcenomorarenbHble aaropuTMbl
3.3 YuciieHHbIe METOJIBI 3
34 AAropuTMBbI 00pabOTKH CUMBOJIBHBIX TaHHBIX 1
3.5 AnTopuTMBI 00pabOTKH MacCHBOB 10 3.5
Uroro no pazneny 44
Paznen 4. UndopmManmoHHbIe TEXHOJIOTUH
4.1 O0paboTKa TEeKCTOBBIX JOKYMEHTOB 6 2.5
4.2 AHanus JagHbBIX 8 3




Hroro no pazngeny

14

PesepBHOE Bpemst

14

OBIIEE KOJIMYECTBO YACOB II0 ITPOTPAMME

136

21.5




11 KITACC

KoJunyecTBO 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3jiesioB U TeM
Ne o/ (uu¢posBbie)
MPOrpaMMbl Konrpoububle IIpakTHyeckue
Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypcsl
Pasznea 1. Teoperuueckue 0CHOBbI MH()OPMATHKH
L1 WNndopmanus n nadpopmaiionHse 10 )5
IIPOLIECCHI
1.2 MonenupoBanue 8 2
Wroro no pazneny 18
Paznen 2. AroputMbl 4 NIpOrpaMMHpPOBAHUE
2.1 DJIEMEHTHI TEOPUHU ATOPUTMOB 6 1
2.2 ANTOpPUTMBI U CTPYKTYPBI JAHHBIX 28 10
)3 OCHOBBI 00BEKTHO-OPHUEHTUPOBAHHOTO 16 45
POrPaMMHUPOBAHHUS
Uroro no pazneny 50
Pa3nea 3. UndpopMannoHHbIe TEXHOJTOTHH
31 KommnsrorepHo-maremaTudeckoe 3 ’
' MOJIEJTMPOBAHHE
3.2 ba3bl jaHHBIX 10 4
33 Be0-caiitbl 14 4
34 KomnbsrotepHas rpadpuka 3.5
3.5 3D-monenupoBanue 3
Uroro no pazneny 48
PesepBHOE Bpems 20
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 136 0 36.5







ITOYPOYHOE INTAHUPOBAHHUE 10 KJIACC

KoanuyecTBO 4acos

Ne Hara
/i Tema ypoka Beero Kourpoubnbie IIpakrnyeckue e —
padoThI padoThI
| TpeboBaHMs TEXHUKH OE30MTACHOCTH U TUTHEHBI IPU PadOTE ¢ KOMIIBIOTEpaMU 1
U IpYTMHU KOMIIOHEHTaMH LU(POBOTO OKPYKEHUS
[TpuHIMIBI paOOTHI KOMIIBIOTEPOB M KOMIIBIOTEPHBIX CUCTEM 1
3 OOMeH JaHHBIMHU € TIOMOIIIBIO IKMH. KOHTpOJIIephl BHEILIHUX YCTPOMCTB 1
ABTOMaTHYECKOE BBIIIOJIHEHUE IIPOIPAMMBI IIPOLIECCOPOM 1
5 OnepartuBHas, NOCTOSHHAS U JI0JIrOBpeMeHHas naMsiTb. KoHTposiepsl |
BHEUIHUX ycTpoucTB. IIpsimoii nocTyn k namsaTu
6 CoBpeMeHHbIE KOMIIBIOTEPHBIE TEXHOJIOTUU 1
7 [TporpamMHoOe oOecrieueHrEe KOMIIbIOTEPOB, KOMIIBIOTEPHBIX CUCTEM U 1
MOOWJIBHBIX YCTPOUCTB
8 CuctemHoe nporpaMMHoe obecrieueHue. OnepanmoHHbIe CUCTEMBI 1
9 Yrunutel. [paiiepsl ycrpoicTs. IlapamieapsHoe NporpaMMUpPOBaHUE 1
10 WNHcTannauus u IenHCTAIISAIUS TPOTPaMMHOT0 00eCIedeHUs] 1
1 @aiinoBble cucteMsbl. [IpuHIUIBI pa3MelieHus 1 UMeHOBaHUs (paiiioB B |
noaroBpeMeHHol nmamsaTy. [1a6nons! 11 onvcanus rpynmn (aiinos
12 3akoHonaTenbcTBO Poccuiickoit deneparyu B 001aCTH MPOrpaMMHOTO 1
o0ecrieyeHus U TaHHBIX
13 [TpuHIMIIBI TOCTPOEHUS U arapaTHble KOMIIOHEHThI KOMIIBIOTEPHBIX CETEH. 1
CeteBble MPOTOKOJIBI
14 Certp UHTEpHET 1
15 Pa3nenenne IP-ceTy Ha TOACETH C IIOMOIILIO MAaCOK MOJICETEN 1
16 CereBoe aIMUHUCTPUPOBAHKE 1
17 Buasr nesrensnoctu B cety Matepuer. CepBucsl HTEpHETA. 1
I'ocynapcTBeHHBIE 3JIEKTPOHHBIE CEPBUCHI U YCIyTU
18 HNudopmannonHas 6€30macHOCTb 1
19 BpenonocHsle nmporpaMMHoOe o0ecTiedeHrne 1 METO bl OOPbOBI C HUM 1




20 [IpakTrueckas pabota mo TeMe "AHTUBHPYCHBIE TPOTPaMMBI" 1

o1 Opranuzanys JMYHOTO apxuBa HHPpopManuu. PesepBHoe KomMpoBaHHeE. |
[TaposibHas 3amura apxusa

22 [[IndpoBanne TaHHBIX 1

23 Anroput™m mudpoBanus RSA. Creranorpadus 1

24 [Ipaktuueckas padora o Teme "llndposanue nanHbIX" 1

)5 Wndopmanus, nannaeie u 3Hanus. MHbopMalimoHHbIe MPOIIECCHl B MPUPO/IE, |
TEXHHUKE U 00IIECTBE
HenpepeiBHBIE U JUCKPETHBIE BETUYMHBI M CUTHAJIBL. He00X01uMOoCTh

26 JMICKpeTH3aIy HHPOPMALINY, TTpeTHA3HAYCHHOH TSl XpaHEHHS, TIepeIadn U 1
00paboTKH B IU(PPOBBIX CUCTEMAX
JlBon4HOE KOMpoBaHue. PaBHOMEpHBIC 1 HEPABHOMEPHBIE KOIBI.

27 JlexonupoBaHue COOOIIEHNH, 3aTUCAaHHBIX C TOMOIIbI0 HEPABHOMEPHBIX 1
KOJ/IOB

)% Ycnosue ®ano. [ToctpoeHne 0AHO3HAUYHO JEKOIUPYEMBIX KOJIOB C TOMOILBIO 1
nepesa. I'pad An. A. MapkoBa

29 Enunuibl usmepenus KonuuecTBa HHGpopMauu. AnpaBUTHBIN MOAX0 K |
OLIEHKE KOJINYeCTBa UH(OpMaIH

30 CucTemMbl CYUCIICHUS 1

31 [TepeBos uncen U3 0JTHON CHCTEMBbI CUUCIIEHUS B IPYTYIO 1

0 JIBoW4HAs1, BOCBMEPUYHAS U IIECTHAIIATEPUYHAS] CHCTEMbI CUMCIICHHS, CBSI3b 1
MEXTy HUMH

13 JIBon4Has, BOCbMEpUYHAs U IIECTHAIIATePUYHAss CUCTEMbI CUUCIICHHUS, CBSI3b 1
MEXy HUMH

34 JIBonyHas, BOCbMEpUYHAs U IIECTHAIIATEPUYHAs CUCTEMbI CUUCIICHHUS, CBSI3b 1
MEXy HUMH

35 Apudmerrdeckue ornepanuy B MO3UIIMOHHBIX CUCTEMAaX CUNCIICHUS 1

36 TpouuHas ypaBHOBEIICHHAs! CUCTEMA CUUCIICHUS 1

37 JIBOMYHO-JeCAITHYHAS CUCTEMA CUMCIICHUS 1

38 KonupoBanue TekcToB 1




39 PactpoBoe kompoBaHue n300paxeHHi

40 [IpakTuyeckas pabora o Teme "luckperusanus rpadpudeckoit nudopmarmn”

A1 I{BeToBrie Mojenu. BekTopHoe kogupoBanue. @opmatsl (Haitos.
Tpéxmepnas rpadpuka. @pakranbHas rpapuka

4 KonupoBanue 3Byka. OneHnka nHGOPMALMOHHOTO 00bEMa 3BYKOBBIX JIaHHBIX
IPY 33JJaHHBIX YaCTOTE JUCKPETU3ALMH U Pa3psSAHOCTU KOIUPOBAHMS

43 [IpakTuueckas padora o Teme "/luckperusanus 38ykoBoii nHpopmanun"

44 OcHOBBI aNreOphl TOTUKU

45 Jlornueckue onepanuu. Tabnuibl HCTUHHOCTH

46 Jlornueckue BbipaxkeHus. Jloruueckue ToxaecTsa. JlokazaTenbCTBO
JIOTMYECKUX TOXKIECTB C MOMOILBIO TaOIMIl HCTUHHOCTH

47 [IpakTuueckas padora o Teme «llocTpoenue u aHamu3 TaOIUIl ICTUHHOCTH B
TabJIMYHOM IIPOLIECCOPEN

48 Jlormueckue onepanuu 1 ONepalnuy HajJ MHOXKECTBaMU

49 Jlornueckue onepanuy 1 ONEPALUX HaJ MHOXKECTBAMHU

50 3aKoHbI anreOpsbl JOrMKU. DKBUBAJIEHTHBIE TPE0OpPa30BaHUs JTIOTMUECKUX
BBIPAKECHUI

51 Jlornueckue ypaBHEHHs U CUCTEMBI ypaBHEHUN
Jlornueckue GpyHKIMN. 3aBUCUMOCTb KOJIMYECTBA BOZMOXKHBIX JIOTHYECKHX

52 GyHKIMI OT KosinyecTBa apryMeHToB. [1osiHbIE cCTeMBI TIOTHYECKUX
byHKIII
Kanonuueckue popmbl tornueckux BoipakeHnid. CoBepiieHHbIE

53 JTU3BIOHKTUBHBIE M KOHBIOHKTHBHBIE HOPMAJIbHBIE (POPMBI, AITOPUTMBI UX
MOCTPOEHUS IO TaOJIUIIE UCTUHHOCTH

54 Jlornueckue 371€MEHTHI B COCTaBE KOMIIBIOTEPA

55 Tpurrep. Cymmarop. MHoOropa3psaHblii CyMMaTop

56 [TocTpoenue cxem Ha JOrMYECKHUX 3JIEMEHTaX. 3alUCh JIOTMUYECKOT0
BBIPa)KEHUS 110 JIOTHYECKO cxeme

57 MHuKpOCXeMBI ¥ TEXHOJIOTHS UX NIPOU3BOJICTBA

58 [IpencrapieHue UeabIX YUCEN B MaMATH KOMITbIoTepa. OrpaHUYE€HHOCTh




JUarna3oHa Yyucell Ipyu OrpaHUuYeHUH KoindyecTBa pas3psaaos. [lepenonnenue
pa3psiAHON CETKU

be33nakoBblie 1 3HaKOBBIC JaHHBIC. 3HAKOBBIN OUT. [[BOMYHBII

59 JIOTIOJIHUTEIIbHBIN KO/ OTPHULIATENIbHBIX YHCEI !
60 [ToOuToOBBIE TOTHUYECKUE onepanuy. JIornueckuit, apupMeTn4ecKuii u |
UUKJIMYECKUI CABUTH
61 [IndpoBanue ¢ MOMOIIBIO TOOUTOBON onepanuu «uckiogaromiee NI 1
62 [IpencraBienue u XxpaHeHHUe B MaMITH KOMIIBIOTEPA BEIIECTBEHHBIX YHCEIT 1
63 Brinonnenue onepanuii ¢ BEeCTBEHHBIMHI YMCIAMH, HAKOIUIEHHE OIIMO0K 1
IIPU BBIYUCIECHUAX
64 [IpakTudeckas padora o Teme «M3ydeHne mopa3psIHOro MaTuHHOTO | 1
MIPE/ICTABIICHUS 1IEJIBIX U BEIIECTBEHHBIX YUCEI
65 AHaIu3 aJropuTMOB 1
66 Oranbl pelieHus 3a7a4 Ha KoMIbloTepe. IHCTpyMeHTanbHbIE CpeICcTBA: 1
TPAHCIATOP, OTIAAAYUK, TPOPUITHPOBIIUK
67 Cpena nmporpammupoBadusi. KOMIUISAINS U UHTEPIPETALNS TTPOTPAMM. |
Bupryansusie mammnbl. UHTErprpoBanHas cpesa pa3padoTKu
68 Merozs! OTJIaIKU IPOrpaMM 1
69 Tunel nepeMeHHBIX B S3bIKE POTPAMMUPOBAHUS 1
70 O6paboTka 1eNbIX Ynuces 1
71 O0paboTka BEeIECTBEHHBIX YHCET 1
72 CiyyaliHbl€ U NICEBAOCTyYalHbIC YHCIia 1
73 Bersnenus. CioxHele ycloBus 1
74 [{HuKIBI C ycOBUEM 1
75 uxnel mo nepemMeHHoN. B3auMo3aMeHs1eMOCTh pa3IMuHbIX BUIOB LIMKJIOB 1
76 O06paboTka HaTYpaJIbHBIX YHUCEIT C UCTIOJIb30BAaHUEM ITUKIIOB 1
77 Haxoxxnenne Bcex MpOCThIX YKUCEN B 3a/laHHOM Juana3zone [Ipakruueckas 1 0.5
pabora o Teme «Pemenue 3a1a4 MeToI0M niepedopar» '
78 NuBapuaHT 1ukia 1
79 JlokymeHTHpOBaHue NporpaMm 1




80 O06paboTka TaHHBIX, XpaHAIIUXCS B ¢aiinax 1
81 Paz0Ouenue 3agaun Ha OA3aAa4YH 1
2 Hcnonp3oBaHue CTaHIAPTHON OUOIMOTEKH S3bIKa IPOrPAMMUPOBAHUS. |
[Tonkitouenue OUOIMOTEK MOAMPOrPaMM CTOPOHHUX IMPOU3BOAUTENCH
83 [ToanporpamMmsl (Tiporierypbl ¥ PyHKITUHN) 1
84 [oxmporpammsl (porierypsl U pyHKITUH) 1
85 ITpakTrueckas padota mo Teme "Pazpaborka moamnporpamm" 1 1
26 Pekypcusi. PexypcuBHbie 00beKTHI ((ppakTaisr). PekypcruBHBIE IPOIIETypBI U |
¢ynkunu. Mcnonp3oBaHue CTEKa Uil OPraHU3aIlH PEKYPCUBHBIX BBI30BOB
87 [TpakTuueckas pabota mo Teme "PexkypcuBHbBIE TOAIPOrpaMMBbI” 1 1
88 MoaynpHBIN IPUHLIMI IOCTPOCHUS IIPOrPAMM 1
89 YuciaeHHbIEe METOIbI 1
90 [IpakTrueckast pabora o Teme «UnCICHHOE PEelICHHE YPaBHEHUN» 1 1
91 Hcnonp30BaHne AUCKPETU3ALNN B BBIUACIUTEIBHBIX 3a7a4ax 1
9 [IpakTuueckas pabora no teme «IIpuOamkEHHOE BBIYMCIEHUE IJTUH KPUBBIX U ] |
wiomaaen puryp»
93 [IpakTuueckas pabora no teme «Ilorck Mmakcumyma (MUHUMYMa) G YHKITUN 1 1
4 O06paboTka CUMBOJIBHBIX JaHHBIX. AJITOPUTMBI 00pPaOOTKH CUMBOJIBHBIX 1
CTPOK: MTOACYET KOJNYECTBA MOSIBJICHUHA CUMBOJIA B CTPOKE
95 Anroput™Mbl 00pabOTKH CUMBOJIBHBIX CTPOK: pa30MeHue CTPOKH Ha CJI0BA IO 1
poOeTbLHBIM CUMBOJIAM
96 AnropuT™MbI 00pabOTKH CUMBOJIBHBIX CTPOK: MOUCK MOJCTPOKH BHYTPH 1
JTAHHOM CTPOKH; 3aME€HAa HalJICHHOM MOJICTPOKH Ha IPYTYIO CTPOKY
97 [IpakTuueckas padora o Teme "OO6pabOTKa CTPOK € UCIOIB30BAHUEM | |
(GyHKUIUH cTaHAAPTHON OMOIMOTEKH SI3bIKAa IPOrPaMMHUPOBAHHS"
98 ['eneparyist coB B 331aHHOM alihaBUTE 1
99 MaccuBbl 1 IociIe10BaTeIbHOCTH yncel. [IpakTuueckas pabora 1o reme 1 0.5
"3amosHeHHe MaccuBa' '
100 O06001mEHHBIE XapaKTEePUCTUKH MACCUBA 1
101 JlunelHbIi TOUCK 33JJaHHOTO 3HaYeHUs B MaccuBe. [IpakTuyeckas padora 1o 1 0.5




TeMe "JIMHENHBIN MOUCK 3aJaHHOT0 3HAaUYEHUsI B MaccuBe"

[IpakTuueckas padora o Teme "[lorck MUHUMAIBHOTO (MaKCHUMaIbHOTO)

102 " 1 1
3JIEMEHTA B YHCIIOBOM MAacCUBE

103 CoptupoBka oJJHOMEpHOro MaccuBa. IIpocThie METOIbI COPTUPOBKH. | 0.5
[IpakTuyeckas padora o Teme "[IpocTbie METOIbI COPTHPOBKH MaccHBa" '

104 CoprtupoBka ciussHueM. bpicTpas COpTHPOBKA MaccuBa (aJIrOPUTM | 0.5
QuickSort). [IpakTuueckas padota o Teme "breicTpas copTupoBKa MaccuBa" '

105 JIBOMYHBII MOMCK B OTCOPTHPOBaHHOM MaccuBe. [IpakTudeckas paboTa mo | 0.5
teme "JIBonuHbIN TOUCK" '

106 JIByMepHBIE MacCUBBI (MaTPHUIIbI) 1

107 AAropuTMBI 00paObOTKH MaTpPHUIL 1

108 Pemenue 3a1ay ananuza JaHHBIX 1

109 CpencTBa TEKCTOBOIO MpoIeccopa 1

110 KommnbrorepHas BEpcTKa TeKCTa 1

11 [TpakTuyeckas pabdora no reme "BépcTka JOKYMEHTOB ¢ MaTeMaTHYECKUMHU | |
bopmymnamu"

112 HNHCTpyMEHTHI peLieH3upOBaHUs 1

113 [TpakTuyeckas pabora no remMe "MHOroCTpaHUYHBIE TOKYMEHTHI" 1 1

114 O6naunsle cepBuchl. KomnekTuBHas padora ¢ fokymeHTaMu. [IpakTuueckas | 0.5
paborta no teme "KomnnexktrBHas padoTa ¢ JoKyMeHTaMu'" '

115 Ananu3 ga"ubiX. boibinne gaHnnbie 1

116 MarmmunaHOe 00y4ueHne 1

117 AHaNM3 TaHHBIX C IIOMOIIBIO AJIEKTPOHHBIX TaOIHUIT 1

118 [IpaxkTuueckas pabota o Teme "AHanu3 JaHHBIX C IOMOIIBIO 3JEKTPOHHBIX | |
Tabaur"
[Toctpoenue rpadukoB pynkuuit. [Ipakruueckas padora o reme "Harmnsinnoe

119 MpeJICTaBICHUE PE3YIbTATOB CTATUCTHUECKON 00pabOTKM JaHHBIX B BUJIE 1 0.5
JarpaMM CpeICTBaMH PEIaKTopa 3JIEKTPOHHBIX Tadmui"

120 Jlunuu tpennaa. [Ipaktuueckas padota mo Teme "[lonbop muHUYM TpeHAa, | 0.5

MPOTHO3UpOBaHUE"




[Ton6op mapamerpa. [IpakTrueckas padora mo teme "UucieHHOe penieHne

121 . 1 0.5
ypaBHEHHUH ¢ TOMOIIBIO ToA0opa mapamerpa"
OntuMu3anys Kak MOMCK HAWTYUIIEro PeIICHHs B 3a/JaHHBIX YCIOBHSIX.

122 ITpakTueckas padota mo Teme "PerieHue 3a1a4 ONTUMH3AIUMN C TTOMOIIBIO 1 0.5
3JICKTPOHHBIX TabIHII"

123 PeszepBHoe Bpemst 1

124 Pe3epBHOE Bpemst 1

125 PesepBHOe Bpemst 1

126 PesepBHOE Bpems 1

127 PesepBHOe Bpemst 1

128 PesepBHOE Bpems 1

129 PesepBHOe Bpemst 1

130 PesepBHOE Bpems 1

131 PesepsHOE Bpems 1

132 PesepBHOe Bpemst 1

133 PeszepBHOe Bpems 1

134 PeszepBHoe Bpemst 1

135 PeszepBHOe Bpems 1

136 PeszepBHoe Bpems 1

OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 136 21.5




11 KITACC

Koan4gecTBO 4acoB

Ne Hara
Tema ypoka Kourpoabnbie IIpakrnuyeckue
n/n Beero U3yYeHHUs
padoThI padoThI

1 KomuuectBo nadopmarim 1
AJTOPUTMBI CHKATHSI TaHHBIX 1

3 Anroputm Xadppmana 1

4 [TpakTrueckas pabota mo Teme "CkaTHe TaHHBIX C IOMOIIBIO aJrOPUTMa 1 |
Xaddpmana"

5 Anroputm LZW 1

6 ANTOpPUTMBI C3KaTHS JaHHBIX ¢ orepsimu. [IpakTudeckast pabota mo Teme 1 0.5
"Cskatue naHHbIX ¢ norepsimu (anroputmel JPEG, MP3)" )
CKopocCThb Tnepeiayn JaHHbIX 1
ITomexoycTONYMBBIE KOABI 1

9 [Tpaktuyeckas pabdora no reme "[lomexoycroifunBslie KOIbI" 1 1

10 Cuctembl. KOMIIOHEHTHI CHCTEMBI U UX B3auMoieiicTBre. CUCTEMHBIN |
¢ ¢ekt. YupasieHue kak nHGopMallmoHHbIN nporecc. OOpaTHas CBA3b

11 Mojenu 1 MOJETMPOBAHUE 1

12 I'pader 1

13 Pemienue 3a1a4 ¢ moMoIsio rpagos 1

14 HepeBps 1

15 OCHOBBI TEOPUH UTP 1

16 [IpakTuueckas padora o Teme "[IoMCK BHIMTPBHIIIHOM CTPATEruu B UTPE C | |
noJjHo#i uHpopmaruei”

17 CpencrBa HCKYCCTBEHHOTO MHTEIUIEKTA 1

18 [IpakTuueckas padora o Teme "CpeacTBa HCKYCCTBEHHOTO MHTEIICKTA" 1 1

19 dopmanuzanus NOHITHS aaroputMa. MammHa TelopuHra Kak yHUBEpcaJlbHas 1
Mozenb Beruuciaenui. Teauc Uépua—Tbropunra

20 [IpaxTuueckas padora o Teme "CocTaBieHHE IPOCTON MPOTrpPaMMBbI IS | |

MaimuHbl Thropunra'




21

Mammna Ilocrta

22 Hopmanensie anropudmer Mapkosa

3 ANTOpUTMUYECKU HEpa3pelInMbIe 3a7a4u. 3a7ada ocTaHoBa. HeBO3MOKHOCTh
ABTOMATUYECKOM OTJIaIKU MTPOrpaMM

24 CI10)KHOCTb BBIYMCIIEHUI

)5 [Touck npocThIX YKCEN B 3alaHHOM JIMANla30HE C IOMOUIbIO AJITOPUTMA
«penretro IparocheHar

26 [TpakTrueckas pabota no Teme "llonck MpoCThIX YKcen B 3aJaHHOM
nuamnasone"

27 MHoropa3psHbIe IeJble YUCIIa, 3a/1a41 JITHHHON apuPMETUKA

)3 [TpakTrueckas pabota nmo Teme "Peanusaius BBIYUCICHUN C
MHOTOpa3psIHbIMU YUCIaMu"

29 CrnoBapu (accoruaTUBHBIE MACCUBBI, OTOOpaXEHHS ). XAII-TaOIUIIBI.
[Toctpoenue andaBUTHO-4aCTOTHOTO CIOBApS IS 33JaHHOTO TEKCTa

30 [IpakTuueckas pabora no teme "[locTpoenue anpaBUTHO-4aCTOTHOTO
cJIoBaps JJIs 33JTaHHOTO TeKCcTa"

31 AHanM3 TEKCTa Ha €CTECTBEHHOM SI3bIKE. BhIieIeHNE NTOCIIE0BaTENbHOCTEN
1o mabsony. Perynsipusie BelpaskeHus. YacTOTHBIN aHaIU3

32 [TpakTuyeckas pabora o reMe "AHalu3 TEKCTa Ha €CTECTBEHHOM s3bIKe"

33 Crexu. AHaIM3 NPaBUIBHOCTU CKOOOYHOTO BBIPAXKEHUS

34 Brruncnenue apupmMeTn4eckoro BIpaKeHHs, 3alTUCAHHOTO B MOCT(HUKCHON
dbopme

35 [TpakTrueckas pabota no Teme "BpruncieHue apupMeTH4ecKoro BhIpaKeHus,
3aMmMCcaHHOTO B TOCTPUKCHOU hopme"

36 Ouepenu. Mcnonb30Banne ouepeu A1 BpEMEHHOIO XPaHEHUS JaHHBIX

37 [IpakTuueckas padota mo Teme "VMcnonp3oBanue ouepean”
HepeBps. Peanuzanus nepesa ¢ MOMOIIBIO CCBUIOYHBIX CTPYKTYP. [[BondHbBIE

38 (bunapueie) nepesbs. [locTpoenue nepesa 1ist 3aJaHHOTO apU(PMETHIECKOTO
BBIPAXKECHUS

39 [IpakTuyeckas padora o teme "Vcnonb30BaHne AEPEBbEB IS BHIYUCICHUS




apuMETHYECKUX BBIPOKCHHM"

PexypcuBHbie anroputmel 00xo/a nepesa. VMicnonap3oBaHue CTEKa U 0Yepean

40 1
JUTst 00X0/1a JiepeBa

41 PexypcuBHble anroputmsl 00xoaa aepesa. Vcnonb3oBaHue cTeka u ouepenn |
JUTst 00X0/1a JiepeBa

4 Anroputmsl Ha rpadax. [locTpoeHrne MUHUMAaIbHOI'O OCTOBHOTO JIepeBa |
B3BELLICHHOT'O CBSI3HOI'O HEOPUEHTHPOBAHHOTO rpada

43 O06xox rpada B riryouny. O6xon rpada B MIAPUHY 1

44 KosngecTBO pa3nnyHbIX MyTel MeXly BEpIIMHAMH OPUEHTHPOBAHHOI'O |
alMKInYecKkoro rpada

45 Anroputm JlefKkcTpsbI. 1

46 [IpakTnueckast pabora o Teme "Brruncienne IIMHBI KpaT4alIiero myTH |
MeXIy BepmrHaMu rpada (anroputm JeikeTper)"

47 Anroput™m ®noiina—Y opuiania 1

43 3anauu, peraeMple ¢ TOMOIIbIO JMHAMUYECKOTO MPOTrPpaMMHUPOBAHMUSL: |
BBIUMCJIEHUE PEKYPCUBHBIX (DYHKIMI

49 [TpakTuyeckas pabora no reme "Bbruncienue peKypcuBHBIX (QYHKIMIHA ¢ |
MOMOUIBbI0 JMHAMUYECKOTO NPOrpaMMHUPOBaHUS"

50 3anaqu, peraemMple ¢ IOMOUIbIO JMHAMUYECKOTO POTPaMMHUPOBAHUS: |
MOJCYET KOJIMYECTBA BAPUAHTOB

51 [TpakTrueckas pabota no Teme "lloacuér KoaMUecTBa BApUAHTOB C TOMOIIBIO I
JUHAMHAYECKOTO MPOrPaMMHPOBaHHUS"

50 3anauu, pemaemMple ¢ IOMOIIbIO JMHAMUYECKOTO IPOrPaMMHUPOBAaHUS: 3a0a4u |
ONTUMHU3ALNU

53 [Tonsarue o napaaurmax nporpammupoBanus. O030p A36IKOB |
IIPOrPaMMHUPOBAHHUS

54 [TonsiTne 06 0OBEKTHO-OPUEHTUPOBAHHOM MMPOTPAMMHUPOBAHUHT 1

55 OO0mbexThI U Ki1acchl. CBOMCTBA M METOBI 0OBEKTOB 1

56 OOBEKTHO-OPUEHTUPOBAHHBIN aHAIN3 1

57 [IpakTuueckas padora o Teme "Mcnoab30BaHNEe TOTOBBIX KJIACCOB B 1




nporpamme"

58 Pa3paboTka nporpamMm Ha OCHOBE 00BEKTHO-OPHEHTHPOBAHHOTO MTOAX0/Ia

59 [TpakTnueckas padota "Pa3paboTka mpocToii MporpaMMbl C HCIIOIB30BAaHUEM |
KJ1IaccoB"

60 Nukancynsanus. [IpakTudeckas pabora o teme "Pa3paboTka kiacca, 0.5
HCTIOJIb3YIOIIEr0 MHKAMCYJISIUI0" '

61 Hacnenosanue. [lomumopdusm

62 [TpakTueckas padora mo Teme "PazpaboTka uepapxuu Kiaccon" 1

63 Cpenpl ObICTpOIf pa3paboTku mporpamm. [IpoekTupoBanue naTepdeiica
10JIb30BATENS

64 [TpoekTupoBanue uHTEpPEiica Moab30BaTEIIS

65 Hcnonb30BaHne rOTOBBIX YIPABIISAEMBIX 2JIEMEHTOB ISl IOCTPOEHUS
uHTepderica

66 [IpakTuueckas pabora no teme "Pa3paboTka nmporpaMmsl ¢ rpadpuyeckum |
uHTepdeiicom”

67 N3yuenue BTOpOro si3bIKka MporpaMMUpOBaHUs

68 N3yuenne BTOporo si3bIka MpOrpaMMHUPOBAHUS

69 OTanbl KOMIIBIOTEPHO-MATEMATUUECKOTO MOJEITHUPOBAHMS

70 Juckperusaiys npu MaTeMaTHYECKOM MOJEIMPOBAHUN HENPEPHIBHBIX
npoueccoB. MoenupoBaHue ABUKECHUS

71 [TpaxkTrueckas pabota no Teme "MojaenupoBaHue IBUKEHUS" 1

7 MonenupoBanue 6nonoruyeckux cucrem. [Ipaktuyeckas pabora o Teme 0.5
"MonenupoBaHue OMOJIOTHYECKUX crucTeM" '

73 MaremaTtrueckrue MoJIeu B 3KOHOMUKE. BbIUNCIUTENbHBIE SKCIIEPUMEHTHI C
MOJIETISIMU

74 BepositHocTHBIe MOaenH. [IpakTuueckas pabora o Teme "MMuTtannonHoe 0.5
MOJIeJIMpOBaHUE ¢ ToMolbio MeToa MonTte-Kapio" '

75 KoMmiproTepHOE MOIETMPOBAHUE CUCTEM YIIPABICHUS

76 O6paboTka pe3yIbTaTOB IKCIIEPUMEHTA

77 Tabnuunble (pensauuoHHbIe) 0a3bl JaHHBIX




[Touck, copTUpoBKa M PUIBTpALMsI JaHHBIX. 3aIPOCHl HA BBIOOPKY TaHHBIX.

78 1
3anpocsl ¢ napameTpaMu. Beraucisiemble Mojs B 3ampocax
79 [IpakTudeckas padora o Teme "Pabora ¢ roToBo# 6a30ii JTaHHBIX" 1
20 MHuoroTtabnuanble 0a3bl TaHHBIX. THITBI CBsA3EH Mex My Tabauiiamu. BHenrHmi 1
Kiro4. L{eaocTHOCT 0a3bl JaHHBIX
81 [TpakTrueckas padota mo Teme "Pa3paboTka MHOTOTa0IMYHON Oa3bl JaHHBIX" 1
82 3anpockl K MHOTOTA0IMYHBIM 0a3aM JaHHBIX 1
83 [TpakTrueckas pabota mo Teme "3anpockl K MHOrOTa0IMYHOM 6a3e JaHHBIX" 1
84 A3k ynipaBnenus nanasiMa SQL 1
[TpakTuueckas pabota no Teme "YnpapieHHe JaHHBIMU C TIOMOIIBIO SI3bIKA
85 SQL" 1
86 Hepensunonnsie 6a3pl JaHHBIX. DKCIEPTHBIE CUCTEMBI 1
87 NHTepHeT-IpUIoKeHUS 1
28 IToHsTHE O CEPBEPHOM U KIIMEHTCKOW YacTX caiTa. TeXHOIOrus «KINEeHT — |
cepBep», €€ JOCTOMHCTBA U HEJJOCTATKU
89 OcHogsl si3p1ka HTML 1
90 [TpakTudeckas pabota mo Teme "CoznaHue TEKCTOBOM BeO-CTpaHULIBI" 1
91 OcHogsl si3p1ka HTML 1
92 OcHoBsl s1361ka HTML 1
93 [IpakTuueckas padota mo Teme "Co3znanre BeO-CTpaHUIIbI, BKIIOYAIOIEH 1
MYJIbTUMEINIHBIE 00BEKTHI (PUCYHKH, 3BYKOBBIC JaHHBIE, BI1€0)"
94 OcHoBbI KackaaHbIX TabmuIl ctuseit (CSS) 1
95 [IpakTudeckas padora o Teme "OdopmiieHHuE CTPAHUIIBI C TTOMOIIBIO |
KacKaJaHBIX Ta0auI] cTriei"
96 Cuenapun Ha s3b1Ke JavaScript 1
97 Cuenapuu Ha s3b1ke JavaScript 1
98 ®opMbl Ha BEO-CTpaHUIIE 1
99 [IpakTudeckas pabora o teme "OOpadboTka qaHHBIX GopM" 1
100 Pazmernienue BeO-caiiToB. Ycimyra XxocTuHra. 3arpy3ka ¢aiioB Ha CalT 1
101 Kanpuposanue. Mcnpasnenue nepcnektussl. I ncrorpamma. Koppekuus 1




ypOBHeM, koppekius 1Beta. O0ecBeUMBaHNE IBETHBIX N300payKEHUM

BBoa n300pakeHuil ¢ UCTIONIb30BaHUEM PA3IMYHBIX IU(PPOBBIX YCTPOHCTB.

102 [IpakTuueckas padora o Teme "O6padoTka U poBsIX GoTorpaduit” ! 05

103 Perymn. Pabora ¢ o6nactsamu. @unbTphl. [IpakTudeckas padbora mo reme 1 0.5
"Petymb g poBsix Gortorpaduit”

104 MHmuorocioitabie n3oopakenus. TekcToBsie cion. Macka cios. Kanaiesr. 1
CoxpaHeHHE BBIICIEHHON 001aCTH

105 [TpakTudeckas padbora o Teme "MHorocnoiHbie n300pakeHus" 1 1

106 [ToaroroBka mittocTpanuii st Be0-caiitos. [IpakTuueckas pabota no teme | 0.5
" AHUMHPOBaHHbBIC U300paKeHUS"

107 Bekropnas rpaduka. Bekropuzamus pacTpoBbIX H300paKeHHN 1

108 [IpakTuyeckas pabora o Teme "BexTopHas rpaduka" 1 1

109 [IpuHUUITBI HOCTPOEHUS U PEJAKTUPOBAHUS TPEXMEPHBIX MOIENEH 1

110 [IpakTuueckas pabora no teme "CoziaHue NpocThIX TPEXMEPHBIX Mozenei"” 1 1

111 Cerounblie Mogenu. Marepuansl 1

112 [IpakTuueckas pabora no teme "Cerounsie Mmojenu" 1 1

113 MopnenupoBaHue UICTOYHUKOB OcBelleHus. Kamepsl 1

114 [IpakTuueckas pabora no teme "Penaepunr" 1 1

115 AnnutuBHbIE TexHONMOTUU (3D-puHTEpPHI) 1

116 ITonsiTHE O BUPTYaIbHOM PEATLHOCTH U JOIIOJIHEHHONW PEabHOCTH 1

117 PesepBHOE Bpemst 1

118 PeszepBHOE Bpems 1

119 PesepBHOE Bpemst 1

120 PeszepBHOE Bpems 1

121 PesepBHOE Bpems 1

122 PesepBHOE Bpemst 1

123 Pe3epBHOE Bpems 1

124 PesepBHOE Bpems 1

125 PeszepBHOE Bpems 1




126 PeszepBHOE Bpems 1
127 PesepBHOE Bpemst 1
128 Pe3epBHOE Bpemst 1
129 PesepBHOE Bpemst 1
130 Pe3epBHOE Bpemst 1
131 PeszepBHoe Bpemst 1
132 PeszepBHoe Bpemst 1
133 PesepBHOE Bpems 1
134 PeszepBHoe Bpemst 1
135 PesepBHOE Bpems 1
136 PeszepBHoe Bpems 1
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 136 36.5







MPOBEPSEMBIE HA EI'D 110 UHO®OPMATUKE TPEBOBAHUS K
PE3YJbTATAM OCBOEHHUSI OCHOBHOM OBPA3OBATEJBHOM
ITPOTPAMMBI CPEJHEI'O OBIIIETO OBPA3OBAHUSI

Kon
NpoBepsieMoro
TpeOoOBaHMS

IIpoBepsiemblie TpeOGOBAHUSA K NPEAMETHBIM Pe3yJbTaTaM OCBOCHHUSI OCHOBHOM
0o0pa3oBaTeJIbHOM MPOrPaMMBbI CpeIHero o01ero odpa3oBanus

1.

3namo (nonumams)

1.1

[lonnMaHnne OCHOBHBIX MPHUHIUIOB yCTPOHCTBA U  (YHKIMOHUPOBAHUS
COBPEMEHHBIX CTALMOHAPHBIX U MOOUJIBHBIX KOMIIBIOTEPOB; TEHAEHIMHA Pa3BUTHS
KOMIIBIOTEPHBIX TEXHOJIOTUH; BIaJleHUE HaBbIKAMH PabOThl C ONEpanMOHHBIMU
CUCTEMaMHU M OCHOBHBIMU BHJIaMU IPOTrPAMMHOIO OO€CHEUEeHMs [JIsl peleHUus

y4eOHBIX 33724 110 BEIOPAHHOW CIICIIUAIA3AIIH

1.2

Hanuuume  npeacraBmeHuit o 0a30BbIX  IPHUHLMIIAX — OpraHU3aluud U

(yHKIIMOHMPOBAHUST KOMITBIOTEPHBIX CEeTei

1.3

ITorumanne OCHOBHBIX IMPUHIIUIIOB AUCKPECTHU3aAllUN PA3IUYHBIX BUI0B

nHpopmaruu

1.4

[lonnmanne 06a30BBIX QJITOPUTMOB OOpaOOTKM  YHUCIOBOH M TEKCTOBOM
uHbopManuy (3alUCh YUCENl B IMO3UIMOHHOW CUCTEME CUMCIICHUS, AEITMMOCTb
LEIBIX YHCEN; HAXOXKICHUE BCEX IMPOCTBIX 4YHUCEN B 3aJaHHOM JUAala3oHE;
00paboTKa MHOTOpPa3psAIHBIX LENbIX YUCEIT; aHAaJIU3 CUMBOJIBHBIX CTPOK U JAPYTHUX),

AJITOPUTMOB IMTOUCKA U COPTUPOBKU

1.5

3HaHMe (QYHKIMOHAIbHBIE BO3MOXKHOCTH HWHCTPYMEHTAJIbHBIX CpPEICTB CpPEIbl

pa3paboTku

1.6

BnageHne oCHOBHBIMHU CBEAEHHMSIMH O 0a3ax JaHHBIX, UX CTPYKTYpe, CpeAcTBax

CO3aaHusAg U pa6OTBI C HUMH

1.7

1.8

2.1

[lonnManne BO3MOXKHOCTEM M OTPaHUYEHUH TEXHOJOTHM HMCKYCCTBEHHOIO
MHTEIUIEKTa B Pa3IMUYHBIX 00JacTSAX; HAJIMUYUE MPeJCTaBICHUH 00 MCIOIb30BaHUH

MH(POPMAIMOHHBIX TEXHOJIOTUH B Pa3IMUHBIX MPO(ecCHOHAIBHBIX cepax

Bnagenne — TeopeTMdyeckMM  anmapaToM, — MO3BOJISIIOIIMM  OCYLIECTBIIATH
Mpe/ICTaBlIeHHE 3a/JlaHHOTO HATypaJbHOTO 4YHCJIAa B pPa3jMYHbIX CHUCTEMax
CUMCJICHHS; BBINOJIHATH NpPEeoOpa3OBaHUs JIOTUYECKUX BBIPAKEHUN, HCHONIB3YS
3aKOHBI aJreOphl JIOTUKU; OMPEAEATh KpaTyalliii MyTh BO B3BELIEHHOM Tpade u

KOJIMYECTBO IMyTeH MEXKIy BEpIIMHAMU OPUEHTUPOBAHHOTO AlUKINYECKOTo rpada
Ymems

YMeHHne uCHoJIb30BaTh KOMIIBIOTEPHO-MAaTEMaTUYECKUE MOJIEIN ISl aHalu3a
O0OBEKTOB U TMPOIECCOB: (POPMYTUPOBATH I€h MOJCITUPOBAHUS, BBITIOIHATH
aHaIM3 pe3yibTaTOB, IOJYYEHHBIX B XOJE MOJCIMPOBAHUSA; OLIEHUBATh
a/IeKBaTHOCTh MOJIETIM MOJEIIMPYEMOMY OOBEKTY WM MPOLECCY; MPeACTaBIsATh

PE3YIbTAThI MOACIIMPOBAHNA B HArJISITHOM BU/IC




22

YMenue KIIaCCU(PUITUPOBATH OCHOBHBIE  3aJa4M aHalau3a  JIaHHBIX
(mporHO3UpOBaHMe, KIaCCH(UKAIMS, KIaCTepu3allis, aHaJIU3 OTKIOHCHUN);
MOHUMATh IIOCJEJI0BAaTEIbHOCTh pEIICHUs 3aJad aHajdu3a JaHHBIX: cOop
MEePBUYHBIX JAaHHBIX, OYMCTKA M OIICHKAa KauecTBa [aHHBIX, BHIOOp M (Win)
MOCTPOCHHE MOJENH, TNpeoOpa3oBaHUE JAHHBIX, BH3yalHW3alus JIaHHBIX,

UHTEpIIpEeTaLUs pe3yJIbTaToOB

23

YMeHue onpeaensaTb HWHPOPMALMOHHBIA OOBEM TEKCTOBBIX, TpapUUECKUX H
3BYKOBBIX JIaHHBIX IIPH 33JlaHHBIX [IapaMeTpax JUCKPETHU3alMu. YMEHUue
ONPEACIIAITE CPEIHIOI CKOpPOCTh MEPENAaYd JaHHBIX, OLEHMBAaTh HW3MEHEHHUE
BpEMEHHU TMepefayd Npu H3MEHEHHH WH(OPMAIMOHHOTO 00BEMa NaHHBIX H

XAPaKTCPUCTHK KaHalla CBA3U

24

YMeHune CcTpouTh KOJ, 00€CIEeUMBAIONIMI HAUMEHBIIYI0 BO3MOXKHYIO CPEIHIOI0

JUTHHY COOOIICHWSI IPH U3BECTHOM YacTOTE CHMBOJIOB

2.5

YMeHue uCHoiap30BaTh NPU PEIICHUWM 33/a4 CBOWCTBA MO3WIIMOHHOM 3aIlMCH
YHUCEeJl, AITOPUTMbI IOCTPOEHUS 3alIMCH YHCIIA B MO3UIIMOHHON CUCTEME CUUCIICHUS
C 3aJJaHHbIM OCHOBAaHHMEM M IOCTPOCHHUS 4YMCa MO CTPOKE, COAEPIKAILIEH 3alUCh
3TOr0 YHCJIA B IMO3MUHMOHHOW CHUCTEME CYHMCIEHHUS C 3aJaHHBIM OCHOBAHUEM;
YMCHHE BBHITIOJTHATh apU(METHUYCCKHE OIEepallid B IMO3HIIMOHHBIX CHCTEMaxX

CUMCIICHUA

2.6

2.7

2.8

VYMmenue CTPOUTH JIOTHUYCCKOC BBIPpAXKCHUC B I[HSBIOHKTI/IBHOﬁ 1 KOHBIOHKTHBHOM
HOPpMaJIbHBIX (I)OpMaX 10 3aJaHHOU Ta6J'II/II_[e HCTUHHOCTH, HCCJICOAO0BATDH 00J1acTh
HUCTUHHOCTH BBICKA3bIBAHHWA, COACPIKALICTO IICPEMCHHBIC; PCIIaThb HCECIOKHBIC

JIOTUYECKUE YPABHEHUS

YMeHue pemarbh alropuTMHUYECKHE 3a7aud, CBSI3aHHbIE C aHAJIW30M TIpadoB
(3a7auu  MOCTPOEHMsSI ONTUMAIBHOIO IYTH MEXIy BeplIMHaAMu rpada,
ONpEAENeHUsT  KOJIMYECTBA  pPa3IMUHBIX  INYTEHM  MEXIy  BepIIMHAMU

OPHUCHTHPOBAHHOT'O alTUKIIMYICCKOTO rpa(ba)

YMeHHE WHCIOIb30BaTh JACPEBbs IIPU aHAIM3€ U IIOCTPOCHUM KOAOB W A
MPEJCTaBICHUS apU(PMETUUECKUX BBIPRKEHUH, NMPH pPELICHWH 3aJad IOHMCKA U
COPTUPOBKHM; YMEHHE CTPOHUTH JI€PEBO MWIPHl IO 33aJaHHOMY aJrOpUTMY;

pa3pabarbiBaTh 1 0OOCHOBBIBATH BBHIMTPBILIHYIO CTPATETHIO UTPhI

2.9

2.10

YMeHue aHanu3upoBaTh ANTOPUTMBI C KCIOJIB30BAaHUEM TaOIUI[ TPACCUPOBKU;
onpeAensaTh 0e3 HCIMOJIb30BAHUS  KOMIIbIOTEpAa PE3yJAbTaThl  BBIOJHEHUS
HECJIOKHBIX IIPOrpaMM, BKIIFOYAIOIIMX LUKJIbI, BETBICHUSA U IOAIPOrPaMMBI, IIpU

3aJaHHbIX UCXOAHBIX AAaHHBIX

YMeHue OomnpeaensiTh CI0XHOCTh HU3y4aeMbIX B Kypce 0a30BBIX alTOpPHUTMOB
(cyMMupoBaHHE JJIEMEHTOB MAacCHBa, COPTUPOBKAa MaccHBa, IepeOOpHbIe
QITOPUTMBI, IBOWYHBIA MOUCK) U MPUBOIUTH MPUMEPHI HECKOIBKUX aIrOPUTMOB

Pa3HOM CIIOKHOCTH JJIs PELICHUS OJHOM 3a1a4u

2.11

Bnagenue yHuBepcaqbHBIM S3bIKOM MPOTPAMMHUPOBAHUS BBICOKOTO YPOBHS

(ITackanb, Python, Java, C++, C#), npeacraBieHUsIMU 0 6a30BBIX THUIAX JaHHBIX U




CTPYKTypax [JaHHBIX; YMEHHUE HCIIOJIb30BaTb  OCHOBHBIC  YIIPABIIAIOLINE
KOHCTPYKLMH; YMEHHME OCYIIECTBIATh aHAIU3 IPEII0KEHHON IPOrpPaMMBI:
OIpeNIeNIATh Pe3yabTaThl PAOOThl MPOrpPaMMBbl NP 33JaHHBIX UCXOAHBIX JaHHbIX;
ONPEIENATh, NP KAKUX HCXOIHBIX JAaHHBIX BO3MOXKHO IIOJIYYCHHME YKA3aHHBIX
pe3yabTaTOB; BBISBIATH JAaHHBIE, KOTOPhIE MOTYT NPHUBECTH K omHOKe B padboTe

porpamMmsbl; GOPMYJIMPOBATH MPEATIOKEHUS MO YAYUIIEHUIO IIPOTPAMMHOTO KO/Ia

2.12

2.13

2.14

YMeHue pean30BbIBaTh Ha BRIOPAHHOM ISl U3YUYCHHS SI3BIKE TPOrPaMMHUPOBAHUS
Bbicokoro ypoBHs (Ilackanb, Python, Java, C++, C#) TuMOBBIE alrOpUTMBI
00pabOTKK YHCell, YUCIOBBIX MOCIEI0BATEILHOCTEN 1 MacCUBOB: MPECTABICHUE
guclia B BHJE HaOOpa MPOCTHIX COMHOXHUTENCH; HAXOXKICHHE MAaKCHMAaJIbHOM
(MHHHMANTEHOW) UQPHI HATYPAILHOTO YUCIIA, 3aITUCAHHOTO B CUCTEME CUHCIICHUS
C OCHOBaHMEM, He mpeBblmaroyM 10; BerunciaeHrne 0000MEHHBIX XapaKTEPUCTHK
3JIEMEHTOB MAacCHBa WJIHM YUCIOBOM MOCIENOBATEIILHOCTH (CYyMMBI, TPOU3BEICHUS
CpemHero apu(METHYECKOro, MUHHUMAIBHOTO W MaKCHMAaJIbHOTO 3JIEMEHTOB,
KOJIMYECTBA 3JIEMEHTOB, YJIOBJIETBOPSIOIIMX 3aJaHHOMY YCJIOBHIO); COPTHUPOBKY
JJIEMEHTOB MAacCHBa; YMEHHE HCIIOJIb30BaTh B MpOrpaMMax IaHHbIE Pa3IHYHbIX
TUTIOB C Y4ETOM OTpaHUYCHHI Ha JMara3oH WX BO3MOXKHBIX 3HAUCHUH, TPUMEHSTh
MpU PEIICHUU 33Jlady CTPYKTYpPhl JAHHBIX (CIHMCKH, CIIOBApH, CTEKH, OYEPEIIH,
JIEPeBhs); TMPUMEHSATh CTAaHAAPTHBIE U COOCTBEHHBIC MOJNPOTPaMMBbI  JIJIst
00pabOTKM YHCIOBBIX JaHHBIX M CHUMBOJIBHBIX CTPOK; HCIHOIb30BaTh MpHU
pazpaboTke TmporpaMM OHOIMOTEKH TMOANPOrpaMM; YMEHHE HCIOIb30BaTh

CPEICTBa OTJIAJIKU IPOTPAMM B CpeJie IPOrpaMMHUPOBAHUS

YMeHue HCronb30BaTh 3JIEKTPOHHBIE TAOMUIBI IS aHAlIW3a, MPEACTaBICHUS U
00pabOTKM AaHHBIX (BKJIOYas BHIOOP ONTHMAJIBHOTO PELICHUs, MOJ00p JIMHUU
TPeHJa, pelIeHue 3a/ad MPOrHO3UPOBAHMS); YMEHHE HCIOJIb30BaTh TaOIUYHBIE

(peJ’IHI_II/IOHHBIe) 0a3bl JAaHHBIX U CIIPABOYHBIC CUCTCMbI

YMeHue  OpraHu3oBBIBaTH  JIMYHOE  MH(MOPMAIMOHHOE  IPOCTPAHCTBO  C
UCIOJb30BAHUEM pA3IMYHBIX CPEACTB LU(MPOBBIX TEXHOJOTHH; IOHUMaHHUE
BO3MOXXHOCTEH IIM(PPOBBIX CEPBUCOB TOCYAAPCTBEHHBIX YCIYTr, LHUPPOBBIX

0o0pa30BaTeNbHBIX CEPBUCOB




HEPEYEHDb 3JIEMEHTOB COAEPKAHUA, ITPOBEPAEMBIX HA EI'D 11O
NHPOPMATHUKE

Kon
1

1.1

1.2

HpOBepﬂeMbIﬁ IJIEMEHT COACPKAaHUSA

[{udposast rpaMOTHOCTH

OcCHOBHBIE TECHACHIUN PA3BUTHA KOMIIBIOTCPHBIX TEXHOJIOTHH. HapaJ'IJICJ'II)HBIC
BBIYHCIICHUA. MHoronpoueccopHHe CHUCTCMBI. PacnpeﬂenéHHHe BBIYHUCIINTCIIbHBIC

CUCTEMBI M 00paboTKa OOJIBIITNX JaHHBIX
[IpuHUIUNBI TOCTPOCHUST U ammapaTHble KOMIIOHEHTHI KOMIBIOTEPHBIX ceTeill. CeTeBble
npotokoibl. Cerb MuTepHer. Anpecauus B cetu Murtepner. [Iporokonst crexka TCP/IP.

Cucrema nomeHHBIX UMEH. Pa3genenue IP-cetn Ha mOACETH ¢ TOMOIILIO MACOK MOACETEN

1.3

1.4

1.5

1.6

QaiinoBass cucrema. llomck B (¢aioBoir cucreme. [IpuHIMIBI pa3MemieHUs W
UMEHOBaHMs (QailyioB B posroBpeMeHHoW mnamsaTH. 1llaGnoHbl [uid omMcaHus Tpynn
daiinoB

CkopocTh mepenaud JaHHBIX. 3aBUCHUMOCTh BPEMEHHU Iepefayd OoT MH(POPMALMOHHOI'O
00BbEMa JaHHBIX M XapaKTEepUCTHUK KaHaja CBSA3U

HIudpoanue naHHbIX. CUMMeTpUYHble U HecuMMeTpuuHble mMdpsl. [Hudpsr npocroit
3amensl. udp Lesaps. udp Buxenepa. Anropurm mugppoBanus RSA

Konpl, mno3poistomue oOHapyXMBAaTh M UCHPABJIATH OMIMOKM, BO3HUKAIOUIME IpU
nepenaue naHHbIX. Pacctosnue Xsmmunra. Konuposanue ¢ noropenuem o6utoB. Kombl

X3MMHUHTA

TeopeTnueckre 0CHOBbI HHPOPMATHKU

2.1

2.2

JIBonuyHoe koaupoBaHue. PaBHOMEpHbIE M HEPABHOMEpPHBIE KOHbl. JlekomupoBaHue
COOOIIeHNH, 3alMCaHHbIX C TIOMOIBI0 HEPAaBHOMEPHBIX KOAOB. YcioBue PaHo.

HOCTpOeHI/Ie OAHO3HAYHO ACKOAUPYEMbBIX KOAOB C TIOMOIIBIO ACPECBA

Teopernueckne MOIXOAbI K OLEHKE KOJWYecTBa MH(pOpMauuu. EIUHULBI U3MepeHus
KosimyectBa MH(popManu. AnaBUTHBIM MOAXOJ K OIIEHKE KOJMYECTBa HMH(OpPMALUU.
3akoH aanutuBHOCTH MHGpopManuu. dopmyna Xapriau. Mudopmanus u BepoOsSTHOCTS.

®opmyna [HlenHona

2.3

Cuctembl cuncieHus. Pa3BépHyTas 3amuch LETbIX M IPOOHBIX YHCEN B MO3UITMOHHOU
cucteme cumncieHus. CBOWCTBa MO3UIIMOHHON 3aMTUCH YKCiIa: KOIWYECTBO U(p B 3aIUCH,
MPU3HAK JEJIMMOCTU 4YHCJIa Ha OCHOBAaHUE CUCTEMBbI CUMCIEHHUA. AJTOPUTM MEpPEeBOAA
LEJIOT0 4yucia M3 P-WYHOW CHCTEMBI CUMCIICHUS B JIECATUYHYIO. AJICOPUTM MEpEBOjIa
KOHe4YHOM P-nyHOW npoOu B JeciaTHUHYIO. AJTOpUTM IMepeBojAa IeJIOr0 4YHucia U3
JNECATHUYHON CUCTeMbl cumclieHus: B P-munyro. [lepeBoa KoHEUHO# AecaTUYHOU IpoOH B
P-nunyro. /IBonuHas, BOCbMEpPUYHAs U LIECTHAALATECPUYHAS CUCTEMBI CUMCIICHHUS, CBS3b

MCXKIOYy HUMU. ApI/I(bMeTI/I‘IeCKI/Ie onepanru B IO3UIIUOHHBIX CUCTEMaX CUHUCICHUA

24

Tpoana;I YpaBHOBCIICHHAsAA CHUCTCMaAa CUHUCIICHUS. I[BOI/I‘-IHO—,[[GCSITI/I‘-IHEUI CUCTCMA

CUHUCIICHUA




2.5

Komuposanue TtekctoB. Kommpoka ASCIL. OpnobaiitHeie koaupoBku. CraHmapT
UNICODE. Komuposka UTF-8. Omnpenenenue nHGOPMALMOHHOTO 00BEMA TEKCTOBBIX

COOOIIIEHU I

2.6

Komuposanue nzobpaxenuit. OueHka nHPOPMAIIMOHHOTO 00bEMa rpaMuecKUX JaHHBIX
OpU 33JaHHBIX pa3pelIeHnH M TIIyOMHEe KOAWpOBaHWS IBeTa. l[BeToBBIE MOIEmH.
KomupoBanue 3Byka. Ornenka HH(POpMAMOHHOTO 00BEMa 3BYKOBBIX JaHHBIX IIPH

3aIaHHBIX YaCTOTC AUCKPCTU3AINU U PA3PAAHOCTH KOAUPOBAHUA

2.7

2.8

Anrebpa noruku. [loHsTHE BBICKa3bIBaHUS. Bhicka3biBaTenbHBbIC (OPMBI (TIPEIUKATHI).
KBaHTOpBI CyIIIECTBOBAHUS M BCEOOIIHOCTH.

Jlormueckue omepanuu. Tabnuibl UCTUHHOCTU. Jlornyeckue BwIpakeHus. Jlorumueckue
TOXkAecTBa. Jlornueckue onepanuy U ONepalvyi HaJl MHOXKECTBAMHU.

3akoHBI anTeOphl JIOTHKU. DKBHBAJICHTHBIC MPEOOpPA30BaHUS JIOTHUSCKHUX BBIPAKCHU.
Jlornyeckue ypaBHEHHUSI U CUCTEMbI YPaBHEHUH.

Jlormueckue ¢GyHKIMH. 3aBUCUMOCTb KOJIMYECTBA BO3MOKHBIX JIOTUYECKUX (PYHKIMHA OT
KOJIMYECTBA apTyMEHTOB.

Kanonunueckue Gpopmbl T0rHuecKux BbIpaKeHUM

COBCpIHGHHI)IG JU3BIOHKTUBHBIC KOHBIOHKTHUBHBIC HOPMAJIbHBIC (bOpMI)I, AJIrOPUTMBI UX

MMOCTPOCHUS 110 T3.6JII/III€ HNCTUHHOCTH

2.9

Jlormueckue 3neMeHTHl B cocTaBe KommbioTepa. Tpurrep. Cymmarop. MHoropaspsaHbiit
cymmarop. IlocTpoeHne cxeM Ha JOTMYECKHMX JJIEMEHTax IO 3aJaHHOMY JIOTHYECKOMY

BBIPAXKCHUIO. 3anmck JIOru4ecKoro BBIPpAXKCHUA 110 JIOTUYECKON CXEME

2.10

Mopenu wu  moxenupoBanue. Llenm  MopenupoBaHus. AJEKBATHOCTh  MOJEIH
MOJIETTUPYEMOMY OOBEKTY WK Tipolieccy. Dopmanu3aius NpUKIaaHbIX 3a/1a4.
[IpencraBienue pe3yabTaToOB MOJICIUPOBAHUS B BHUAC, YIOOHOM JUIsI BOCIIPUSTHS

yesioBeKoM. ['paduueckoe npecTaBieHne JaHHbIX (CXeMbl, TaOIUIbl, TPadUKH).

2.11

[IpencraBienue nenaplx Yucea B HaMsITH KoMIlbioTepa. OrpaHMUE€HHOCTh JUana3oHa YUcel
IIPY OTPAaHUYEHUU KOJIMYeCTBa pa3psanoB. IlepenosHenne pa3psaHoi ceTku. be33HakoBble
U 3HAKOBBIE JIaHHbIE. 3HAKOBBINA OUT. J|BOMUHBIA JONOJHUTENBHBIN KOJ OTpULIATEBHBIX
YHCEIL.

[ToOuToBble normyeckue omepanuu. Jlormueckui, apupMeTHUYECKHMH M IUKIMYECKUN

casuru. ludposanue ¢ moMoibo NOOGUTOBOH ornepannu «uckioyaromee NIJIN»

2.12

2.13

[IpencraBieHne BEIIECTBEHHBIX 4YMCEI B MaMATH KOMIIbloTepa. 3Hayamias 4acTb M
nopsAaoK uucia. Jluama3oH 3HAa4eHMM BeUIECTBEHHBIX uyucenl. [Ipobrmembl XpaHeHus
BELIECTBEHHBIX UHMCEJl, CBA3AHHBIE C OTPAaHUUYEHUEM KOJIMYECTBA pa3psAAoB. BrinonHeHnne

onepaum?l C BCIICCTBCHHBIMHU YHCJIaMH, HAKOIIJICHUC OIIMOOK IpH BBIYUCIICHUAX

I'padp. OcnoBHble moHATHA. Bunel rpagos. Onucanue rpadoB ¢ MOMOIIBIO MaTpHIL
CMEKHOCTH, BECOBBIX MATpPHII, CIIMCKOB CMEXHOCTHU. PellieHne anropuTMU4eckux 3aaad,
CBSI3aHHBIX C aHAJIN30M rpadoB (MOCTPOEHUE ONTHUMAIBHOIO IYTH MEXIy BEpIIMHAMU
rpada, ompeleNeHHE ~ KOJIMYeCTBa  PA3JIMYHBIX  IyTe  MeXay  BepIIMHAMHU

OPUEHTUPOBAHHOTO ALUKINYECKOTro rpada)

2.14

Jepesbs. bunapraoe nepeBo. [epeBbs moucka. CriocoObl 00xona nepesa. [IpencraBnenue




apu(MeTHUECKUX BBIpAKCHHUH B BUieE jAepeBa. Mcmonb3oBaHue rpadoB U IEpeBbEB MPH

OMHCAaHUN 0OBEKTOB U MPOIIECCOB OKPYKAIOIIETO MUPA

2.15

2.16

JIuCKpeTHBIE WIPHl JBYX WIPOKOB C ToNHOW wuH(popmanuei. I[locrpoenue npepena
nepedopa BapHaHTOB, ONMKMCAHUE CTPATErHMH Urpbl B TaOMUYHON (hopMe. BuIurphiiiHeie u

IIPOUT'PBIIITHBIC ITO3UIHH. BI)II/IrpI)IIHHBIe cTpaTreruun

CpenctBa HMCKYCCTBEHHOTO UHTeIIekTa. MpeHTtudukanus U MOUCK H300paskeHUH,
pacrnio3HaBaHue Juil. lcnonp30BaHHE METOJOB HCKYCCTBEHHOTO HHTEIEKTa B
oOyuaromux cucremax. lcnonb3oBaHue METOJOB HCKYCCTBEHHOI'O HHTEIIEKTa B

poboTtorexnuke. uTepuer Bemeld. Heliponnsie cetu

ANTOpPUTMBI U TPOTPAMMUPOBAHHE

3.1

dopmanusanus MOHATHS anropurMma. MammHa ThIOpHHra Kak yHMBEPCAJIBbHAs MOJECIb

BBEIYHCIICHUN

3.2

OrneHka CI0XXHOCTU BbIUMCIEHUNH. Bpemst paboThl u 00bEM HCHOIB3yeMON HaMSTH, UX
3aBHCHUMOCTb OT pa3Mepa HUCXOAHBIX JaHHBIX. OLEHKa aCUMITOTHYECKOH CII0XKHOCTH
QITOPUTMOB. AJITOPUTMBI ITOJIMHOMUAIBHOM ciiokHOCTH. [lepeGopHble aaropuTMBbI.
[IpuMeps! pa3an4HbIX AITOPUTMOB PELIECHUS OJHOM 3aJa4d, KOTOPHIE HMEIOT Pa3InYHYIO

CJIOKHOCTB

33
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3.5

3.6

Onpenenenre BO3MOXHBIX PE3YJIbTATOB PaOOTHI MPOCTEUIINX aJTOPUTMOB YIPABICHHS
UCTIOJIHUTEIISIMU ¥ BBIYMCIUTEIbHBIX aIrOpUTMOB. OnpesiesieHne UCXOIHBIX JaHHbIX, IPH

KOTOPBIX aJITOPUTM MOKET OaThb Tpe6yeMBII>'I pe3yiibTat

AnropuT™Mbl 00paOOTKH HATypalbHBIX YHCEI, 3aIUCAHHBIX B TMO3UIMOHHBIX CHUCTEMax
CUMCIIEHUS: pa30ueHue 3aluCH 4YKcia Ha OTAENbHBIC HU(PBI, HAXO0XKIEHHUE CYMMBI H
npou3BeIeHUs UPp, HAXOXKIEHNE MAKCUMAIbHOW (MUHUMAJIBHON ) TTU(PHI.

[IpencraBinenue uyuciaa B Buje HabOpa MPOCTHIX COMHOXXHTENIEH. AJITOPUTM OBICTPOTO
BO3BEACHUS B CTENEHb. [IOMCK MpOCTBIX 4YKCeNl B 3aJaHHOM JUANa3OHE C IMOMOIIbIO

ITOpUTMA «peleTo DpaTocheHar
MHoropa3psiAHble Lenble YKcia, 3aJa4u JIMHHON apudmMeTnku

Azpik  mporpammupoBanus (Ilackans, Python, Java, C++, C#). Tunsl naHHBIX:
LIEJIOUNCIICHHBIE, BEIIECTBEHHBIC, CUMBOJIbHBIE, Jormdyeckue. BerBienus. CroxHbie
ycioBus. Llukiel ¢ ycoBueMm. L{UKIBI 110 IEpEMEHHOMN.

OO6paboTka JaHHBIX, XpaHALIMXCS B (aiinax. TekcToBble U 1BoMuHbIE (ailinbl. DaiiaoBbIe
nepeMeHHsble ((aiinoBble ykazarenn). UreHue u3 aiina. 3anuch B ¢ait.

Pa3zOuenue 3agaun Ha noazagauu. [lognporpammel (mpoueaypsl U QYHKIMN).

Hcnonp30BaHne CTaHIaPTHON OMOIMOTEKH S3bIKa MPOTPaMMHUPOBAHUS

3.7

Pexypcusi. PexkypcuBHble mnpoueaypsl U (yHkuuu. HMcmonb3oBaHue creka s

OopraHu3al pCKypCUBHBIX BbI3OBOB

3.8

Yucnennple MeTobl. TouHOE M TPUOIMKEHHOE pElICHUs 3aadd. YUCICHHOE pEIICHHE
YpaBHEHMIA C MOMOIIBIO O00pa napamerpa. YUCIeHHbIE METOIbI PEIICHUsI YPaBHEHUI:
MeToa mepebopa, MeTOJA MOJOBUHHOTO aAeneHHs. [IpubmmkEéHHOE BBIYHMCICHHUE JIHH

KpUBBIX. Bprumcinenuwe momaneii Guryp ¢ MOMOIIBIO YHUCICHHBIX METOJ0B (METOX




NpSAMOYTOJILHUKOB, MeTox Tparenuii). [Touck Mmakcumyma (MUHUMYMa) (QyHKIIUM OZHOM

HepeMeHHOfI MCTOAOM IIOJIOBMHHOI'O ACJICHUA

3.9

O0paboTka CUMBOJILHBIX JaHHBIX. BCTpoeHHBIC PYHKIMH SI3bIKA TPOTPAMMUPOBAHUS JIJIS
00pabOTKH CHUMBOJBHBIX CTPOK. AJTOPUTMBI OOpPaOOTKH CHMBOJIBHBIX CTPOK: MOJCYET
KOJIMYECTBA IMOSBJICHUI CUMBOJIA B CTPOKE, pa30MeHNe CTPOKU Ha CJIOBA MO MPOOETbHBIM
CHMBOJIaM, MOKUCK MOJACTPOKH BHYTPU JAHHOW CTPOKH, 3aMEHA HAWJICHHOW MOJACTPOKH HA
Ipyryro cTpoky. ['eHepamms Bcex CJIOB B HEKOTOPOM ai(aBHTE, YAOBIECTBOPSIOLIMX

3aJaHHBIM OorpaHuueHusM. [Ipeobpa3zoBaHue unciaa B CHMBOJIbHYIO CTPOKY M 0OpaTHO

3.10

MaccuBbl ¥ TIOCTCIOBATEIBHOCTH YHUCENl. Bbruucienne o00OMEHHBIX XapaKTEPUCTHK
9JIEMEHTOB MacCHBa WJIM YHUCJIOBOM IOCIENOBATENbHOCTH (CyMMBI, MPOU3BEACHUS,
cpenHero apugpMeTuyecKoro, MUHUMalbHOTO U MaKCHUMAaJbHOTO 3JIEMEHTOB, KOJIHYECTBA
AJIEMEHTOB, YJOBJICTBOPSIONIUX 3aJaHHOMY YCJIOBHUIO). JIMHEHHBIN TOWCK 3aJaHHOTO
3HAUCHUS B MAaCCHUBE. AJNTOPUTMBI PabOTBI C AJIEMEHTAMH MAacCHBa C OJHOKPATHBIM
npocMoTpoM MaccuBa. CopTupoBka oOJHOMEpHOro MaccuBa. lIpocteie MeToJbI
COPTUPOBKH (METOJ| My3bIpbKa, METOJ BbIOOpa, COpTUpOBKa BcTaBkamu). CopTHpOBKa
ciusinueM. beictpas coptupoBka maccuBa (anroput™ QuickSort). /[BoMyHBIN TOHCK B

OTCOPTUPOBAHHOM MacCHUBE

3.11

3.12

3.13

JIByMepHBIE MaccHUBBI (MaTpuIlbl). AJITOPHUTMBI OOpPaOOTKH JABYMEPHBIX MAacCHBOB:
3aIl0JIHEHHE IBYMEPHOT'0 YHCIOBOI0 MacCHBa I10 3a/laHHBIM IIpaBUJIaM, TOUCK JIEMEHTA B
JBYMEPHOM MAacCUBE, BBIYHMCICHHE MakCUMyMa (MUHUMYMa) U CYMMBbI 3JE€MEHTOB
JBYMEPHOT'O MacCHBa, NEPECTAHOBKA CTPOK U CTOJIOLOB JBYMEPHOTO MAaCCUBA

CrnoBapu (accoluaTUBHbIE MAaCCUBBI, OTOOpakeHus). Xomi-tabmunsl. IlocTpoeHune
aJ1(paBUTHO-4aCTOTHOTO CJIOBAps 7S 3alaHHOTO TEKCTa

Crexu. AHanM3 IpaBUIBHOCTH CKOOOYHOTO BhIpayKe€HUS. Bbruncienue apugmMeTuueckoro
BBIPaXEHMSI, 3alIICAHHOTO B MOCT(HUKCHOHN popMe.

O‘ICpCI[I/I. Hcnons3oBaHue ogcpeau AJist BDEMCHHOI'O XpaHCHUSA JaHHBIX

3.14

3.15

Anroput™bl Ha rpadax. [ToctpoeHre MMHMMAaIbHOTO OCTOBHOTO JE€peBa B3BELIEHHOI'O
CBSI3HOTO HEOpHEHTHpoBaHHOro rpada. KommyecTBO pa3nuuHbIX MyTed MeEXIy

BEPILIMHAMU OPHUEHTUPOBAHHOTO AlIUKINYECKOro rpada. Aaroputm JledkcTps

JepeBbs. Peanu3zanus gepeBa ¢ MOMOIIbIO CCBUIOUHBIX CTPYKTYp. /IBonuHbIe (OMHApHBIE)
nepeBbsi. llocTpoeHune JnepeBa Ans  33aJaHHOTO  apU(METHYECKOTO  BBIPAXKEHUS.
PexypcuBHble anroputmsl 00xona aepesa. Mcnonabp3oBaHue creka U oyepean A o0xona

nepeBa

3.16

ZII/IHaMI/I‘—IeCKOG nporpaMMHUpOBaHHUEC KaK MCETOA PEIICHHA 3aJad C COXpaHCHUEM
MMPOMCIKYTOUHBIX PEC3YJIbTATOB. 33.I[a‘-II/I, pemiacMbIi€ C TIOMOUIBIO JUHAMHUYCCKOI'O
nporpaMMHupoOBaHud: BBIYHUCICHHUC PCKYPCUBHBIX (I)YHKI_II/II\/'I, MOACYET KOJIMYECTBa

BApHUAHTOB, 3a1a4i OIITUMHU3allUN

3.17

[lonatue 00 OOBEKTHO-OPUEHTUPOBAHHOM INpPOrpaMMHUpoBaHUU. OOBEKTHI M KIJIACCHI.
CgoiictBa u MeTOABl 00BEKTOB. OOBEKTHO-OPUEHTHUPOBAHHBIM aHanu3. Pa3paboTka
OporpaMM Ha OCHOBE OOBEKTHO-OPHEHTHPOBAHHOTO moaxona. MHkamcymsmws,

HaCJIeIOBaHKE, TOTUMOP(HU3M




WnpopmanoHHbIe TEXHOJIOTUU

4.1

Anamm3  nganHbiX. OCHOBHBIE  3aJaud  aHajW3a JaHHBIX:  POTHO3UPOBAHHUE,
KjIaccu(uKanus, KiacTepu3alys, aHadu3 OTKIOHeHHH. [lociienoBaTenbHOCTh pEIIeHUS
3aj]]ay aHAJIM3a JaHHBIX: COOP NEPBUYHBIX JTaHHBIX, OYMCTKA M OLIEHKA KaueCTBa JIaHHBIX,
BBIOOp W (WJIM) TOCTPOEHUE MOJEINH, MPeo0pa3oBaHNe NaHHBIX, BHU3yadu3allus JaHHBIX,
UHTEpIpeTanus pe3yiabTatoB. [Iporpammubie cpenctBa u  VHTEpHET-CEpBUCHI s

00pabOTKH M IIPeICTaBIICHUs IaHHBIX. bonbine qanHbie. MamumHHoe 00ydeHue

4.2

4.3

4.4

AHau3 JaHHBIX C IOMOILBIO 3JIEKTPOHHBIX TaOuUL. BpluKMciIeHHE CyMMBI, CpPEIHEro
apru(MeTHUECKOro, HauOONbIIEr0 (HAaUMEHBIIET0) 3HAYCHHs Iuana3oHa. BeraucieHue
K03 puLIMeHTa KOppessALuy ABYX PsloB JaHHBIX. [locTpoeHue cTonduarsix, TMHEHYaThIX
U KpyroBeix nauarpamm. lloctpoenue rpadukoB ¢ynkuuid. I[logbop nuHMM TpeHna,
pelleHue 3ajad  [IpOrHo3upoBaHus. PemieHwe 3agad  onTUMHM3alUuU € [TOMOIIBIO

AJIEKTPOHHBIX TAOJIUIT

Juckpernszanuss npu MaTeMaTHYECKOM MOJEIMPOBAHUM HENPEPBIBHBIX IPOLECCOB.
MogenupoBanue ABUKeHUSI. MoenrpoBaHne OMOJIOTUUECKUX cUcTeM. MarteMaTuueckue
MOJIeTM B DJKOHOMHUKE. BplunciauTenbHble SKCIepuMeHThl ¢ Monensmu. OOpaboTka
pe3yabTaTOB J3KCHepuMeHTa. Meroj HauMeHbIIMX KBaAparoB. OIEHKA YHCIOBBIX
apaMeTpoB MOJICTHPYEMBIX OOBEKTOB U IpolieccoB. BoccTaHOBIIeHNE 3aBUCUMOCTEN TIO

pe3ynbTaraM 3KCIepUMEeHTa

BepositHocTHbie Moaenu. Metonsl Monte-Kapio. MMutanmoHHoe MojaelnrpoBaHUE.

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

4.5

4.6

Tabnuunble (peisMOHHBIE) 0a3bl JaHHBIX. Talnwia — MpeAcTaBleHHWE CBeaeHUil 00
OJHOTHIHEBIX 00BhekTax. Iloie, 3amuck. Kimrou Tadnuiel. PaboTa ¢ roToBOM 0a30ii JaHHBIX.
3anonHenue 6a3pl AaHHBIX. [louck, copTHpoBKa W (pUIBTpalMs AAHHBIX. 3alpochl Ha
BBIOOPKY JaHHBIX. 3alpOoChl C MapaMeTpaMu. Beruucisiemble Mo B 3apocax.
MHuorotrabnuunbie 0a3bl JaHHBIX. TUIBI cBs3el Mexay TaOnuiamMu. BHeUTHM kirod.
[lemocTHOCTH 0a3bl JAHHBIX. 3aMPOCHI K MHOTOTAOIWYHBIM 0a3aM JaHHBIX

TekcroBbiii mpoueccop. CpeacTtBa MOMCKa W aBTO3aMEHBI B TEKCTOBOM IIPOLIECCOPE.

CTpyKTypHpOBaHHBIE TEKCTOBbIE JOKyMeHThl. CHockm, ornasinenue. [IpaBuia

HUTHUPOBAHUS UICTOYHUKOB U 0popMIIeHHs OMOIMOrpapuueckux CChIIIOK
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