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IHOACHUTEJIBHASA 3AIINCKA

[Tporpamma mo uHbpopMaTuke (YriayOnE€HHBIM YpOBEHb) Ha YPOBHE CPEIHEro OOIero
oOpa3oBaHusl pa3paboTaHa Ha OCHOBE TpEOOBaHMI K pe3yJbTaTaM OCBOCHHUS OCHOBHOMU
o0pa3oBaTeNbHON MporpamMMmbl CpenHero oolmiero oOpasoBanus, mpenctaBieHHbIX B DPI'OC
COO, a raxxe denepanpHO pabodei MPOrpaMMbI BOCITUTAHUS.

[Iporpamma o nadopmMatruke Ja€T MPEACTABICHHUE O MEJIAX, OOIIEH CTpaTeruu 00y4YeHusI,
BOCIIUTaHMS M Pa3BUTHs oO0yyaroIuxcs cpeicTBaMu ydyeOHoro npenmeta «MHpopmaTka» Ha
yrayOnéHHOM ~ YpPOBHE,  YCTaHaBIMBAaeT  00s3aTeNbHOE  IMPEIMETHOE  COJAEp)KaHue,
IpeayCMaTpUBaeT €ro CTPYKTypUpOBaHHE IO pa3fenaM H TeMaM Kypca, OIpeaesser
pacripeziesieHie ero 1o kjaccam (TojaMm u3ydeHus), Ja€T MpUMEpPHOE pachpeneiieHne y4eOHbIX
4acoB IO  TEMaTHYECKUM  pa3lenaM  Kypca U peKOMEHAyeMylo  (IIPUMEpHYIO)
MIOCJIEI0BATEIBHOCTh X M3YUYCHHS C YUETOM MEXIPEAMETHBIX UM BHYTPUIPEAMETHBIX CBSA3CH,
JIOTUKU y4€0HOI0 MpoLecca, BO3PACTHBIX 0COOEHHOCTEN 00y4aroIuXxcsl.

[Iporpamma 1o wuH(pOpMATHKE ONpenenseT KOJIMYECTBEHHblE M  KadeCTBEHHbIE
XapaKTEepUCTUKH y4eOHOro Marepuana Jis KaKJOro Toja HU3ydyeHHs, B TOM 4YHCIEe Ul
COJCPXKATEIbHOTO HAMOJHEHUS pPAa3HOT0 BHJA KOHTPOJIS (MPOMEXKYTOYHOH aTTecTaluu
00y4aromuxcsi, BCEpOCCUNUCKUX MPOBEPOUHBIX pabOT, rOCYAAPCTBEHHOW UTOIOBOM aTTECTALUH).
[Iporpamma 1o MHQpOpPMATUKE SBISAETCS OCHOBOM Uil COCTAaBJIEHUS ABTOPCKUX Y4EOHBIX
IporpaMM M y4eOHHKOB, IOYPOUHOTO TUIAHUPOBAHUS Kypca YUUTEIIEM.

Wndopmaruka B cpeHeM o01eM 00pa3oBaHUH OTPaXKaeT:

CYIIHOCTh WH(GOPMATHKH KaK HAyYHOW IHCUUIUIMHBI, HM3y4arolleld 3aKOHOMEPHOCTH
NPOTEKAHUs W BO3MOYKHOCTH aBTOMAaTH3allMM HH(GOPMALMOHHBIX IPOLECCOB B pa3IMYHbIX
cUCTEMaX;

OCHOBHBIC O00JIaCTM TpPHUMEHEHHS HWH(POPMATUKH, NpPEXae BCero HH(OPMAIOHHBIE
TEXHOJIOTHH, YIIPaBJICHUE U COLUAIBHYIO chepy;

MEXIUCIUIUITMHAPHBIA XapakTep HHPOPMATUKU 1 HH(POPMALIMOHHOH 1EATEIbHOCTH.

Kypc undopmaruku aas ypoBHs CpeHEro o0iero o0pa3oBaHus sSBISIETCS 3aBEPILIAOIINIM
ATAIOM HENPEPHIBHOW MOATOTOBKU 00yUaIOMIMXCs B 00J1aCTH HHPOPMATUKU U MHPOPMALIMOHHO-
KOMMYHHUKAIIMOHHBIX TEXHOJIOTHH, ONMHpaeTcs Ha COJepKaHWEe Kypca HH()OPMATHKH YPOBHS
OCHOBHOTO 001Iero oOpa3oBaHHMs W ONBIT TOCTOSHHOTO TPUMEHEHHS WH()OpPMaIMOHHO-
KOMMYHHUKAIIMOHHBIX TEXHOJOTHM, JaéT TEOPEeTHYECKOE OCMBICICHHE, MHTEpPIpETalHio U
0000I11IeHUE 3TOTO OTBITA.

PesynbraTel yrimyOnéHHOrO YpOBHA U3ydeHHs ydeOHoro mnpenmera «MHbopmaTikay
OPUEHTHPOBAaHbl Ha TMOJYyYECHHE KOMIIETCHTHOCTEH IS TOCIEeAYIOmEed MpogecCHOHATbHON
NeSITeIbHOCTH KaK B paMKax JaHHOM MpeIMeTHOM 00aacTu, Tak U B CMEXHBIX ¢ HEil 00iacTsx.
OHHM BKITIOYAIOT B ceO:

OBJIA/ICHUE KITIOYEBBIMH TOHSATHSIMH M 3aKOHOMEPHOCTSIMH, Ha KOTOPBIX CTPOUTCS JaHHAS
npeaMeTHas o01acTh, PaclO3HABaHUE COOTBETCTBYIOLIMX MM IPU3HAKOB U B3aMMOCBS3EH,
CHOCOOHOCTh JIEMOHCTPUPOBATh Pa3IMYHbIE MOAXOAbl K U3YyUEHHIO SBJICHHUM, XapaKTepHBIX IS
U3y4aeMol MpeMEeTHON 00IacTu;

YMEHHE pelIaTh THIIOBBIE MPAKTUYECKHE W TEOPETUYECKHE 3aJayM, XapaKTepHBIC IS
UCIIOJIb30BAaHUS METOJIOB U MHCTPYMEHTAPHsI JaHHOH NpeIMETHON 00J1acTH;

HaJIMYMe MPEJCTAaBICHUH O JaHHOM HpeAMETHOW o0O0JacTH Kak LEJIOCTHOM Teopuu
(COBOKYITHOCTH TE€OPHii), OCHOBHBIX CBS35X CO CMEKHBIMH 00JIaCTIMH 3HAHUH.



B pamkxax yrayOméHHOro ypoBHA HW3y4eHHS HMHPOpPMATHKH  oOecrieuymBaeTcs
I[eJICHaIIpaBJIeHHAs MTOATOTOBKA 00YyYaroIMXCsl K MPOJOJDKEHUIO 00pa30BaHMs B OpraHU3aIMsIX
npodecCHOHaNBFHOrO 00pa30BaHUs IO CIEUUATBHOCTSAM, HEMOCPEICTBEHHO CBSI3aHHBIM C
U(GPOBEIMU  TEXHOJIOTUSMH, TaKUM KaK TporpaMMHasi WHXXEHepHs, HHQpOpMaIoHHas
0€e30macHOCTh, HWH(GOPMAIMOHHBIE CHCTEMBl W TEXHOJIOTHUH, MOOWJIBHBIE CHCTEMBI U CETH,
OoJbIIMe JaHHBIE U MAlIMHHOE OOyYeHHE, TPOMBIIUICHHBI MHTEPHET BEllel, NCKYCCTBEHHBIN
UHTEIJICKT, TEXHOJOTUU OECTpOBOJHON CBS3M, POOOTOTEXHHMKA, KBAHTOBBIE TEXHOJIOTHH,
CHUCTEMBI PACIIPEEeIEHHOIO peecTpa, TEXHOJIOIMU BUPTYAJILHOM U JIONIOJIHEHHOW PealbHOCTEH.

OcHoBHas 1enb n3ydeHus: yueobnoro npeamera «MupopmaTuka» Ha yriryOJaEéHHOM YpOBHE
cpemaHero oOmiero oOpa3oBaHUsT — oOecleueHHEe MaTbHEUIEro pa3BUTHS WHOOPMAIMOHHBIX
KOMIETeHIIM 00ydYaromerocs, €ro TOTOBHOCTH K JKU3HH B YCIOBHUSX Pa3BUBAIOIIETOCS
UH(POPMALIMOHHOTO OOIECTBAa M BO3PACTAIOIECH KOHKYPEHIIMN Ha phIHKE TpyZda. B cBsi3u ¢ aTUM
u3ydenne napopmatuku B 10—11 kmaccax JTODKHO 00€CTICUUTh:

c(OpMHUPOBAHHOCTh MHPOBO33PEHMSI, OCHOBAHHOTO HAa MOHMMAHUU POJH MH(OPMATHKH,
UHGOPMAIMOHHBIX U KOMMYHHKAIIMOHHBIX TEXHOJIOTHI B COBPEMEHHOM O0IIIECTBE;

c(OPMHPOBAHHOCTH OCHOB JIOTHUECKOTO U aJITOPUTMUYECKOTO MBIIUICHUS;

c(OpMHUPOBAHHOCTh YMEHUH pa3iauyaTh (aKTbl U OLIEHKH, CpPAaBHUBATh OLCHOYHbBIE
BBIBOJIbI, BUJETh UX CBSI3b C KPUTEPHUSIMHU OLEHUBAHUS U CBSA3b KPUTEPHUEB C OINpPENCIEHHOU
CUCTEMOM IIEHHOCTEH, MPOBEPATH HAa TOCTOBEPHOCTh U 000011aTh HH(POPMAIIHIO;

c(hOpMUPOBAHHOCTH MPECTABICHUN O BIUSHUHA HH()OPMAIIMOHHBIX TEXHOJIOTHI Ha KU3Hb
YyeloBeKa B  OOIIECTBE, IMOHMMAHUE COLUAIBHOIO, HKOHOMUYECKOTO, IOJIUTUYECKOTO,
KyJbTYpPHOTO,  IOPUIWYECKOr0,  MPHUPOJHOIO,  3PrOHOMHUYECKOrO0,  MEIMIMHCKOTO U
(bU3MONIOrMYECKOT0 KOHTEKCTOB HH(OPMALIMOHHBIX TEXHOJIOTHIA;

MPUHATHE MPABOBBIX U 3TUYECKUX ACTICKTOB MH(POPMAIIMOHHBIX TEXHOJOTUH, OCO3HAHHE
OTBETCTBEHHOCTH JIIOCH, BOBJICUEHHBIX B CO3JaHUE W HCIOJIb30BaHHWE HH(POPMAIIMOHHBIX
CHUCTEM, pacTpocTpaHeHHE HHPOPMALIHH;

CO3JJaHWE YCIIOBUM JUIsl pPa3BUTUS HABBIKOB  Y4YCOHOW, TIPOCKTHOM, HAy4YHO-
UCCJIEIOBATENLCKOM M TBOPUECKOH eATeIbHOCTH, MOTUBAIIMU O0YUAIOIINXCA K CAaMOPa3BUTHIO.

B conepxanun yueOHoro npeamera « M HpopMaTHKay BBIACTSIIOTCS YETHIPE TEMaTHYECKHX
pasnena.

Paznen «lludpoBasi rpaMOTHOCTBY» TOCBAIIEH BOMPOCAM YCTPOMCTBAa KOMIIBIOTEPOB U
JIPYTHX 3JEMEHTOB IHU(PPOBOTO OKPY>KEHUS, BKIIOUas KOMIBIOTEPHBIE CETH, UCIOJIb30BAHUIO
CPEICTB OIEPALMOHHONW CHCTEMBI, pabore B ceTh MHTEpHET M HCHOJIb30BAHUIO HHTEPHET-
CEepBUCOB, HPOPMALIMOHHON OE30MaCHOCTH.

Paznen «Teopernueckue OCHOBbI MH(POPMATHKH» BKIIOYAaEeT B CeOsl TMOHATHHHBIN
anmapat MHGOPMATHKH, BOMPOCH KOAWPOBaHUA WHGOpPMAIUU, U3MEPEeHUs UHPOPMAIMOHHOTO
00BbEMa JAHHBIX, OCHOBBI ANTeOpHI JIOTUKHA M KOMIBIOTEPHOTO MOJEIINPOBAHHUS.

Pasznen  «AaropuTmMbl M NPOrpaMMHpPOBAHHE»  HAlpaBJI€H HAa  pa3BUTHE
QITOPUTMUYECKOTO MBIIUICHHS, pPa3pabOTKy ajiropuTMOB M OIEHKY HX CJIOXKHOCTH,
dbopMupOBaHHE HABBIKOB peajU3allMd MPOTrpaMM Ha S3bIKaX MPOTPAMMHUPOBAHUS BBICOKOTO
YPOBHSI.

Paznen «MHpopManMOHHBIE TEXHOJOTMM» TIOCBALIEH BOIPOCAM  IPUMEHEHUS
MH(GOPMAILIMOHHBIX TEXHOJIOTUH, PEalM30BaHHBIX B MPUKIAAHBIX MPOTPAMMHBIX MPOAYKTaxX U
WHTEPHET-CEpBUCAX, B TOM YHCJIE B 3a/ladyaxX aHajdu3a JaHHBIX, HCIOJb30BAaHUIO 0a3 MaHHBIX U
AJIEKTPOHHBIX TAOJHUIL AJIs1 PEIICHUS PUKIATHBIX 3a/1a4.



B npuBenénnom nanee coaepkanuu ydebHoro npeamera «WHdopmatnka» KypcuBOM
BbIJIEJICHBI TOTIOJTHUTEIbHBIE TEMbI, KOTOPbIE HE BXOJAT B 00s3aTENIbHYIO TPOrpaMMy OOydeHHUs,
HO MOTYT OBITh MPEUIOKEHBI IJIsl HU3Y4YEHHS OTAEIbHBIM MOTHBHPOBAHHBIM M CIIOCOOHBIM
00y4JarImuMcs.

YrnyOnéHublii YpOBEHb M3yYeHHS WHPOPMATUKHA PEKOMEHIYETCS ISl TEXHOJIOTHYECKOTO
npouisi, OPUESHTUPOBAHHOTO Ha HHXEHEPHYI0 U HMH(OPMALMOHHYIO CQepbl AESITeIbHOCTH.
YrinyOonéHueli ypoBeHb HU3y4YeHHUS MH(DOPMATUKH 00ECTeYMBaEeT: MOATOTOBKY OOydYaromIuxcs,
OPUEHTUPOBAHHBIX Ha CIEIHAIBHOCTH B OOJAaCTH HMH(DOPMAIIMOHHBIX TEXHOJOTMHA U
WH)XCHEpPHbIE CHEIHAJIbHOCTH, Y4YacTHE B IPOEKTHOM M HCCIEN0BATEIbCKOW IESITENBbHOCTH,
CBS3aHHOM C COBPEMEHHBIMHU HAIPAaBICHUSIMH OTPACIH HWH(OPMALMOHHO-KOMMYHHKAIIMOHHBIX
TEXHOJOTHH, MOArOTOBKY K y4YacTHIO B OJMMIMAgaX M caadye EIWHOro rocyaapcTBEHHOTO
’K3aMeHa 1o HH(POpPMATHKE.

[TocnenoBaTenbHOCTh M3YYEHHUS TEM B Tpejeliax OJHOTO rojaa OoOy4deHUs: MOXKET ObITh
U3MEHEHa 10 YCMOTPEHHUIO YUMTENs IMpH MOATOTOBKE pabouell mporpaMmbl U HOYPOYHOTO
TUTAHUPOBAHMS.

OO11ee yuCIIO YacoB, PEKOMEHIOBAaHHBIX I M3ydeHUs MHpopMaTuku — 272 yvaca: B 10
kiacce — 136 yacoB (4 yaca B Heneno), B 11 kimacce — 136 yacoB (4 yaca B HE/IEIIO).



COJEPKAHUE OBYYEHUA
10 KJIACC

HudpoBasi rpaMOTHOCTH

TpeGoBaHus TeXHUKH 0€30MTACHOCTH W TUTHEHBI IPH pa0d0Te ¢ KOMITBIOTEpaMU U JPYTHMH
KOMIIOHEHTaMHU U(POBOTO OKPYKEHHUS.

[TpuHuunbl pabOTHl KOMIIBIOTEPOB M KOMIBIOTEPHBIX CHCTEM. ApXHUTEKTypa (oH
Heiimana. ABTomaTuueckoe BINOJHEHUE MPOTrpaMMBbI IipolieccopoM. OrnepaTruBHasi, HIOCTOSIHHAS
U J0JATOBpeMeHHas mnamsaTh. OOMEH JaHHBIMH C TOMOINbIO IHMH. KOHTposiepsl BHEIIHHMX
ycTpoicTs. [IpsiMoit JoCTyn K TaMsITH.

OCHOBHbBIE TEHACHIIMM PpPa3BUTHUA KOMIBIOTEPHBIX  TexHosoruil. [lapamnenbHbie
BbIYMCIEeHUs.  MHoromnponeccopubie  cuctembl.  CynepkommbioTepbl.  Pacnpenenéunbie
BBIYHCITUTEILHBIC CUCTEMBI U 00pab0oTKa OOIBIIMX JaHHBIX. MOOMITbHBIE ITU(PPOBEIC YCTPOHCTBA
U HUX PpOIb B KOMMYHHMKalMsX. BCTpoeHHBbIE KOMIBIOTEPBL. MMKPOKOHTPOJUIEPHI.
PoGoTusupoBaHHbIE MPOU3BOICTBA.

[Iporpammuaoe oOecrieyeHHe KOMITBIOTEPOB UM KOMIBIOTEPHBIX  CHCTEM. BHIBI
IPOTPaMMHOTO OOecrieyeHus: U MX HazHaueHue. OCOOEHHOCTH IMPOrpPaMMHOTO OOECTICYCHHUS
MOOWJIBHBIX ~ yCcTpoucTB. [lapamnenpHoe mnporpammupoBanne. CHCTEMHOE MPOTPAMMHOE
obecrieuenne. OmnepalnoHHbIe cHCTeMbl. YTWIUTHL. [lpaiiBepbl yctpoiicTB. MHCcTammsamus u
JMEVHCTAIUTSIIIHSI IPOTPAMMHOT0 00eCIIeYeHHS.

@aiinoBbie cucTeMbl. [IpUHIHIBI pa3MenIeHns 1 UMEHOBaHUS (HaJIOB B TOJITOBPEMEHHOMN
namsatu. [labmons! qyis onucanws rpynn ¢Gaiios.

[TporpamMmmHoe oGecnieuenue. JluieH3upoBaHue MporpaMMHOTo odecredeHus U IUPPOBHIX
pecypcoB. IlponpuerapHoe u cBoOogHOE mporpamMmHoe obecneueHue. Kommepueckoe u
HEKOMMEPUYECKOE HCIIOJIb30BaHUE MPOTPAaMMHOTO oOecredeHusT W IHQPOBBIX PECypPCOB.
OTBETCTBEHHOCTh, yCTaHaBIMBaeMas 3akKoHojaTenbcTBOM Poccuiickoin ®enepanuu  3a
HEMPaBOMEPHOE UCTOIb30BAaHUE MMPOTPAMMHOI0 00ecriedeHusl U U(GPOBBIX PECYPCOB.

[IpuHUMIIBI TOCTPOEHUSI W almapaTHble KOMIIOHEHTHbl KOMITbIOTEPHBIX ceTell. CereBble
npotokoiel. Cetb MHTEpHET. Anpecanus B cetu MaTepuer. [Ipotokonsl cteka TCP/IP. Cucrema
JTOMEHHBIX UMEH.

Pa3snenenne IP-cetm Ha moxaceth ¢ nOoMmomblo Macok nonceredl. CereBoe
aagMuHucTpupoBanue. [lomyueHune MaHHBIX O CETEBBIX HACTpoWkax KommbioTepa. [IpoBepka
HaJIU4Msl CBSI3M C y3JI0M ceTH. OnpeiesieHue MapiipyTa JIBHKSHHS TaKETOB.

Buner nestensrocTn B cetn MutepHer. CepBuchkl WHTepHera. ['eomH(pOpMAIOHHBIC
CUCTEMBI. [ eoNOKaIMOHHbIE CEPBUCHI PEAJTbHOTO BpEeMEHHU (HAmpHUMep, JIOKAIUs MOOMIbHBIX
TeneOHOB,  ONpeAeNieHHE  3arpy>KeHHOCTH  aBTOMAarucTpaieil), = UHTEPHET-TOPrOBII,
OpoHMpOBaHUE OUIIETOB U TOCTHHHIL.

l'ocynapcTBeHHBIE 37IEKTPOHHBIE cepBUCHI U yciayru. ColManbHble CETH — OpPTraHU3alMs
KOJUIEKTUBHOT'O B3aHUMOJIEHCTBUS U oOMeHa AaHHbIMU. CeTeBOM 3THUKET: MpaBuia MOBEACHUS B
kuOepnpocTtpancTBe. [IpobGnema TOMIMHHOCTH ToNy4eHHOM wuHpopmanuu. OTKpPBITHIE
o0pa3oBaTeNbHbIE PECYPCHI.

TexHOreHHble W SKOHOMMYECKHE  YIpO3bl, CBSI3aHHbIE C  HCIIOJIb30BAHUEM
nH()OPMAITMOHHO-KOMMYHHKAITMOHHBIX TeXHOJOTHIH. OO011re mpo0aeMbl 3alUThl HH)OpMaIUu 1
uHbopMalmoHHON Oe3omacHocTH. CpencTBa 3amuThl  HHPOpPMAIMK B KOMIIbIOTEpAX,



KOMITBPIOTEPHBIX CETSX W aBTOMATH3UPOBAHHBIX HWH(POPMALMOHHBIX cHcTeMax. I[IpaBoBoe
obecnieueHne nHPOPMaITMOHHOM O€30TTaCHOCTH.

[IpenoTBpaiieHe HECAHKIIMOHUPOBAHHOTO JOCTyMa K JIMYHOM KOH(UACHIHUAIHLHOU
UHPOpPMALIMK, XpaHALICHCS Ha TIEPCOHATBHOM KOMIIBIOTEPE, MOOMIBHBIX YCTpPOMCTBaxX.
BpenonocHoe mnporpaMMHoe obOecrnieueHue M crnocoObl OOpbObl ¢ HUM. AHTHUBHPYCHBIE
nporpaMMmbl. Opranuzanus JUYHOTo apxuBa nHpopMmanuu. PesepsHoe konupoBanue. [laponbHas
3aIUTa apXuBa.

HIudpoanue nanubix. CuMMeTpuuHble 1 HecuMMeTpuuHble mUpsl. [Hudpsr npocToit
3amensl. [udp Lesaps. [ludp Bwkenepa. Anroputm mudpoanus RSA.

TeopeTnueckne 0CHOBbI MHPOPMATUKH

WNudopmanus, nanaeie u 3HaHus. MHOpMalMOHHBIE TPOIECCHl B MPHUPOJE, TEXHUKE U
o01ecTBe.

HemnpepbiBHBIE M JUCKpETHbIE BEIUYMHBI U CUTHaibl. HeoOXonuMOCTh JUCKpeTHU3aluu
nH(dOpMaIuy, TpeIHa3HAYCHHOM JIJIs1 XpaHEHHUs, Tepeayr 1 00padOTKH B IUPPOBBIX CHCTEMaX.

JIBonuHoe koaupoBaHue. PaBHOMepHBbIE M HepaBHOMEpHbIE Kojabl. [lekoaupoBaHwue
COOOIIeHNH, 3aIIMCAHHBIX C TIOMOIIbI0 HEpaBHOMEPHBIX Koz0B. Yciosue Pano. [Toctpoenue
OJIHO3HAYHO JEKOAMPYEMBIX KOJOB C MOMOINBIO jAepeBa. EAMHMIIBI M3MEpeHus KOoJIMYecTBa
nHpopmaruu. AndaBUTHBIN TTOIXO0/ K OLIEHKE KOJIMYECTBa HH(POPMAIIHH.

Cucrembl cuncnenusi. Pa3BépHyTas 3amuch LETBIX U APOOHBIX YHCEN B MO3UIIMOHHOU
cucreMe cuncieHus. CBOMCTBAa MO3UIIMOHHOM 3allMCH YMCIA: KOJMYECTBO LU(pP B 3aIHCH,
IpU3HAK JEJMMOCTH YHUCJIa Ha OCHOBAHUE CUCTEMbl CUMCICHHS. AJTOPUTM IEpPEBOJA LEIO0ro
yycia u3 P-M4HOM CUCTEMBI CUMCIICHHS B IECATUYHYIO. AJITOPUTM MEPEeBOJa KOHEUHOU P-uuHoi
IpoOH B NECATUYHYI0. AJITOPUTM MEPEBOA IIENIOTO YKCTa U3 AECATUYHONW CUCTEMBI CUUCIICHUS B
P-uunyro. IlepeBon koHEUHON necsATHYHOW aApoOH B P-munyro. J[BomuHasi, BOCbMEpUYHAs U
HIeCTHAAIATEePUYHAsT CUCTEMBl CUMCIICHHS, CBSA3b MEXAY HUMH. ApH]MeTHUecKue ornepauuu B
NO3UIMOHHBIX CHUCTEMAaxX CUUCIEHMsS. TpouyHash ypaBHOBEIIEHHAs CHCTEMa CUYHUCIICHUS.
JIBOMYHO-ECATUYHAS CUCTEMA CUUCIICHUS.

KoaupoBanme tekcroB. KommpoBka ASCII. OpnobaiitHeie koaupoBku. CraHgapt
UNICODE. Koauposka UTF-8. Omnpeneneaue HHPOPMAIIMOHHOTO 00bEMa TEKCTOBBIX
COOOILIEHUH.

KomupoBanue nzobpaxenuii. Onenka nHGopMarmoHHOro 00béMa rpaduuecKux JTaHHBIX
Ipy 33JaHHBIX pa3pelieHnHd W TIyOuHe KoAupoBaHHs IBeTa. L[BeToBrie Momenu. BekTtopHoe
koaupoBanue. @opmatel rpapudeckux aitnos. TpéxmepHnas rpaduka. OpakranpHas rpaduka.

KommpoBanue 3Byka. Ouenka wnH()pOpMamuMoOHHOTO 00BEMa 3BYKOBBIX JaHHBIX MPH
3aJJaHHBIX YaCTOTE AUCKPETU3ALMNU U PA3PATHOCTA KOAUPOBAHUSI.

Anre6pa noruku. I[loHsiTre BbICKa3biBaHUA. Bpickas3biBaTenbHBbIE (HOPMBI (TPEAUKATHI).
KBaHTOpHI CyIIIecCTBOBaHHS U BCEOOIIHOCTH.

Jlornueckue omepauuu. TaOnuiel UCTUHHOCTH. Jlormueckue BoIpakeHus. Jlormueckue
TOXKJecTBa. JlokazaTenbCTBO JIOTMUECKUX TOXAECTB C MOMOLIbIO TaOMUI] HCTUHHOCTH.
Jlorudeckue onepanuy U onepanuy HaJ MHOXECTBAMH.

3aKkoHBI anreOpsl JOTMKH. DKBUBAJIEHTHBIE NMPEOOpPA30BAHMS JIOTHYECKUX BBIPAKCHHM.
Jlornueckue ypaBHEHHs U CUCTEMBI yPaBHEHUM.

Jlornueckue (pyHKUMU. 3aBUCUMOCTb KOJIMYECTBA BO3MOXHBIX JIOTHUYECKUX (YHKIHUI OT
KOJIMYECTBA apryMeHTOB. [oTHbIE CHCTEMBI TIOTUYECKUX (PYHKIIUH.

Kanonnueckue ¢(opmbl sorndeckux BbIpaxkeHUA. CoBepIIEHHBIE TU3IBIOHKTHUBHBIC WU
KOHBIOHKTHUBHbIE HOPMaJIbHBIE (DOPMBI, AITOPUTMBI UX TOCTPOCHHUS 110 TaOIHIIE HCTUHHOCTH.



Jlormueckue 3neMeHThl B cocTaBe KommbioTepa. Tpurrep. Cymmarop. MHOropaspsiiHblii
cymmarop. IlocTpoeHne cxeM Ha JIOTMUECKMX JJEMEHTax IO 33aJaHHOMY JIOTHYECKOMY
BBIPKEHHIO. 3aMKUCh JIOTHUECKOTO BBIPAYKEHUS I10 JIOTHYECKOM cXeMe.

[IpencraBnenue 1eNbIX YUCEN B TAMATH KOMIbIoTEpa. OrpaHUUEHHOCTD JUana3oHa YuCces
IpU OTpaHUYEHUHU KoyinyecTBa paspsanoB. Ilepemonnenue paspsiiHoil ceTku. be3zHakoBbie u
3HAKOBBIC JIaHHBIC. 3HAKOBBIN OUT. JIBOMYHBIN JOTIOTHUTEIBHBIA KOJI OTPUIIATEILHBIX YHCET.

[ToOuToBble nOrMueckue omnepanuu. Jlormueckuid, apupMETHUYECKH W UKIMYECKUN
casurd. llludppoBanue ¢ moMoubI0 MOOUTOBOM onepanun «uckiovaromee MJIN».

[IpencraBneHne BEIIECTBEHHBIX YWCEI B MaMATH KOMIBbIOTEpa. 3Hauamiass 4acTb H
nopsiioKk  yucna.  Jluama3oH 3HAYCHWH BEIIECTBEHHBIX 4YHcen. [IpoOmembl  xXpaHEHUs
BEILIECTBCHHBIX YHCEJ, CBS3aHHBIE C OrPAaHMUYEHUEM KOJMYECTBA pa3psioB. BrinmoigHeHue
oTepalurii C BEIECTBEHHBIMHU YUCIIaMH, HAKOTIJICHUE OLITHOOK NP BHIYUCICHUSAX.

AJITOPUTMBI M IPOrPAaMMHUPOBAHHE

Omnpenenenre BO3MOXHBIX PE3YyJIbTaTOB pabOTHl MPOCTEHUIIUX aNTOPUTMOB YIIPABIICHUS
WCIIOJIHUTENIIMU W BBIYUCIUTEIBHBIX alropuTMoB. OIpenelieHHe HUCXOJHBbIX JaHHBIX, IpU
KOTOPBIX aJIFTOPUTM MOXKET AaTh TPEOyeMbIil pe3ybTar.

Oramnbl pelieHust 3a7ad Ha KoMIibiorepe. MHCTpyMeHTallbHbIE CpENICTBA: TPAHCISTOD,
oTnaauuK, npoduwinpoBmMK. KoMmmunsuus u uHTeprnpeTanus mnporpamMMm. BupTyanabHbie
MAalIUHBI.

WnterpupoBanHas cpeaa paszpaboTtku. MeToapl oTiaakud mporpamm. Hcmons3oBaHue
TpaccupoBOUHBIX Tabmuu. OTinagouHslii BeIBOJ. [lomiaroBoe BbimoiaHEHHE HporpamMmsbl. Touku
octaHoBa. [I[pocMOTp 3HaUEHUI TEPEMEHHBIX.

A3pik mporpammupoBanus (Python, Java, C++, C#). Tunbsl naHHBIX: IIEIOYHUCIICHHBIE,
BELIECTBEHHBIE, CUMBOJIbHBIE, JIornueckue. BerBnenus. Cnoxsble ycnoBus. LIUKIbI ¢ ycnoBueM.
[ukier o nepemeHHol. B3anuMo3amMeHsIeMOCTh pa3iIMyHbIX BUIOB LUKJIOB. MIHBapHaHT LMKIIA.
CocraBieHne UKJIa C UCIIOJIb30BAHUEM 3apaHee ONpeIeIEHHOIO MHBApUaHTa IUKJIA.

HoxymentupoBanue nporpamm. Mcnosnb3oBanue kommeHTapueB. [loaroroBka onucanus
IpOrpaMMbl U UHCTPYKLIHHU ISl TIOJIb30BaTEIA.

AnropuT™Mbl 00pabOTKM HATYpaNbHBIX YHCEN, 3alMUCAHHBIX B TO3UIMOHHBIX CHCTEMax
cuUMcleHus: pa30MeHHe 3amucd 4YKcia Ha OTAEIbHblE LUQPHI, HAXOXKIEHUE CYMMbl U
npousBeeHus P, HAXOKIEHNE MaKCUMATBbHOU (MUHUMAIIBHON ) ITU(PHI.

HaxoxxneHne Bcex MpOCThIX YUCEN B 3aJaHHOM JuanasoHe. [IpencraBinenue uncna B BUlE
Habopa MPOCTBIX COMHOXKUTENEH. ANTOPUTM OBICTPOTO BO3BEICHHS B CTETICHb.

O06paboTKa TaHHBIX, XpaHAMUXcs B Qaitnax. TekcToBble U nBonuHBIE (aiinbl. DaiinoBbie
nepemeHHsbIe ((aitnoBeie ykazarenu). Utenue uz daitna. 3anuce B daii.

Pazbuenue 3amaun Ha monzanaun. [logmporpammel (mpouenypsl u ¢yHkiuu). Pexypcus.
PexypcuBHble 00bekThl ((ppakTanbel). PekypcuBHble mpoueaypsl u Gynkuuu. Mcmnonb3oBanue
CTEKa JJIsl OpraHU3ali PEKYPCUBHBIX BHI30BOB.

Hcrnonp3oBaHue cTaHAAPTHOW OMOIMOTEKM s3bIKa MporpaMMupoBaHus. [loaxmrodeHue
OMOIMOTEK MOANMPOrpaMM CTOPOHHUX MPOU3BOAUTENEH. MOIYNBHBIM MPHUHIUI TOCTPOCHUS
IPOrPaMM.

Uucnennsle Metoabl. TouHoe M MpUOMMKEHHOE pelieHus 3agaud. YucieHHbIEe METOJbI
pelieHus ypaBHEHMi: MeToi mepedopa, METoA TMOJOBMHHOTO jAeneHus. Ilpubmmxénnoe
BBIUMCJICHHE JJIMH KpUBBIX. Bhluncienue miomaneit puryp ¢ moMoIpio YUCIEHHBIX METOI0B
(MeToI MPSIMOYTOJILHUKOB, MeTO Tpaneuuit). Ilouck Makcumyma (MUHUMYyMa) (QyHKIIUH OJHOM
NEPEMEHHOI METO10M IOJIOBUHHOT'O JCJICHUSI.



O06paboTKa CUMBOJIBHBIX JaHHBIX. BCTpoeHHBIE (DYHKIMU SI3bIKA TIPOTPAMMUPOBAHUS JJIST
00pabOTKH CHUMBOJBHBIX CTPOK. AJNTOpUTMBI OOpaOOTKM CHMBOJBHBIX CTPOK: TMOACYUET
KOJINYECTBA MOSIBIICHUM CHMBOJAa B CTpOKe, pa30MEeHHE CTPOKHM Ha CJIoBa MO NPOOEbHBIM
CUMBOJIaM, IIOMCK IOACTPOKM BHYTPHU [AaHHOM CTPOKHM, 3aMEHA HAWIECHHOW IIOACTPOKH Ha
JPYyTYIO CTPOKY. I'eHepalmst Bcex CIIOB B HEKOTOPOM an(aBUTE, YAOBIECTBOPSIONINX 33JaHHBIM
orpanndeHusM. [IpeoObpa3oBaHue uynciia B CUMBOJIBHYIO CTPOKY M 0OpaTHO.

MaccuBbl M MOCIEIOBaTEIbHOCTH 4HceN. Bbluncienne oOOOIIEHHBIX XapaKTEPUCTHK
AJIEMEHTOB MAacCHBa WJIM YHUCJIOBOHM IOCIIENOBATENBHOCTH (CyMMBI, NPOMU3BEIACHMS, CPEIHETO
apu(QMETUYECKOr0, MUHUMAJIBHOIO U MaKCUMAJIbHOIO 3JEMEHTOB, KOJMYECTBA 3JEMEHTOB,
YZIOBJIETBOPSIONIMX 3alaHHOMY YCIIOBHIO). JINHEHHBIN MOMCK 3aJaHHOTO 3HAUYEHHs B MACCHBE.

CoptupoBka oJHOMEpHOro Mmaccupa. IIpocTbie MeToabl COPTUPOBKM (METOJ Iy3bIPbKa,
METOJ BBIOOPA, COPTHPOBKA BcTaBkamu). COpTHPOBKA CIUSIHHEM. bbicTpast cOpTUpOBKa MaccuBa
(anroput™m QuickSort). /[BOu4HBINA MOUCK B OTCOPTHPOBAHHOM MAaCCHBE.

JIBymMepHBIE MacCuBBl (MaTpHUIlbl). ANTOPUTMBI OOpaOOTKH JBYMEPHBIX MAaCCHBOB:
3aM0JIHEHUE JBYMEPHOI0 YMCJIOBOTO MAacCHBA IO 3aJaHHBIM IpaBHJIaM, IIOUCK 3JIEMEHTa B
JIBYMEPHOM MAacCHBE, BBIYUCICHUE MakCUMyMa (MUHHUMYMa) U CyMMBI JIEMEHTOB JABYMEPHOTO
MaccHBa, IEpECTaHOBKA CTPOK U CTOJIOIIOB IByMEPHOTO MacCHBa.

HNHpopManMOHHBIE TEXHOJIOTHH

TexcroBelii mponeccop. Pegaktuposanue u ¢popmaruposanue. [Iposepka opdorpaduu u
rpaMMatuki. CpencTBa IMOMCKAa M aBTO3aMEHBI B TEKCTOBOM Iporieccope. Mcmonb3oBaHue
ctwiield. CTpyKTypUpOBaHHbIE TEKCTOBBbIE NOKyMEHTbl. CHOCKHM, oriasieHue. KosnexkTtuBHas
pabota ¢ 1okyMeHTaMH. THCTpyMEHTBI peLieH3upOoBaHMsl B TEKCTOBBIX Iporeccopax. O0iauHble
cepBuchl. JlenoBas mepenucka. Pedepar. IIpaBuna nuTupoBaHus UCTOYHUKOB U O(OpMIIeHUS
oubnuorpaduueckux ccpuiok. OpopmileHHE CIIUCKA JIUTEPATYPhl. 3HAKOMCTBO C KOMIIBIOTEPHOU
BEPCTKOM TeKcTa. TexHMUecKHe CpeiacTBa BBojaa TekcTa. Crenuaau3upoBaHHBIE CpENCTBA
peAaKTUPOBAHUS MATEMAaTUYECKUX TEKCTOB.

Anamn3  naHHbIX.  OCHOBHBIE  33Jaud  aHauW3a  JAaHHBIX:  [IPOrHO3UPOBAHME,
KJaccuuKkanus, KiacTepusalus, aHanu3 oTkJIoHeHuH. IlocienoBaTenbHOCTh pelieHus 3aaad
aHaJM3a JaHHBIX: COOP MEPBUYHBIX JAHHBIX, OYMCTKA U OIIEHKA KauecTBa JaHHBIX, BHIOOp W/WIH
MOCTPOCHHE MOJIENH, NpeoOpa3oBaHWE MAHHBIX, BHU3YyaJM3alMs JaHHBIX, WHTEPIpETAINs
pe3yabpTaTtoB. IIporpaMMHbIe CpeCTBa U MHTEPHET-CEPBUCHI A1 00paOOTKU U MPEICTABICHHUS
naHHbIX. bonbiue nanuele. MamuHHoe 00y4yeHue. MHTeIeKTyalbHbIA aHaU3 1aHHbBIX.

AHanu3 NaHHBIX C TOMOIIBIO 3JEKTPOHHBIX TaONMIl. BbryncieHne cymMMbl, CpeaHEro
apudMeTUuyecKoro, HauOoJblIero (HAUMEHBIIEro) 3HA4YEHUs Juana3oHa. BeruucieHue
Ko3(uuneHTa Koppeasauu AByX pPsIoB HaHHbIX. [locTpoeHue cTonO4aThiX, JIMHEHYATBIX U
KpyroBbix auarpamm. [loctpoenue rpapukos ¢pynkuuii. [lonbop nuHuu TpeHaa, peuieHue 3aaad
IIPOrHO3UPOBAHMSI.

UucneHHoe pelleHre ypaBHEHUI € MOMOIIbI0 Mojdopa mapaMerpa. OnTuMusanusi Kak
IIONCK HAWIy4dllero pelleHus B 3aJaHHbIX YycioBusAx. lleneBas QyHKIuUs, OrpaHUYEHMs.
JlokanbHble U TNIOOANbHBIM MUHMMYyMBI LielneBol (yHKIuMM. Pemenue 3amad onTUMHU3ALMM C
MOMOIIBIO HJIEKTPOHHBIX TaOJIHII.
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TeopeTnueckne 0CHOBbI MHPOPMATUKHU

Teoperuueckrue MOAXOAbI K OILEHKE KOJIMYECTBa MH(POpPMALUU. 3aKOH aJAMTUBHOCTH
uHpopmanuu. Popmyna Xapriau. Mapopmanus u BepostHocTh. Popmyia [llenHoHa.

Anroputmbl cxatusi ganHeix. AnroputM RLE. Anropurm Xaddmana. Anroputm LZW.
ANropuTMBI CKaTHsl JaHHBIX C MOTEPSMH. YMEHbIIEHHE IJIyOMHBl KOAMPOBAHUS IBETA.
OcHoBHbIe uaeun anroputMmoB cxatus JPEG, MP3.

CkopocTh mepefaydl JaHHBIX. 3aBUCUMOCTh BPEMEHM Iepeladd OT MH(OPMAIMOHHOTO
00béMa JaHHBIX M XAPAKTEPUCTUK KaHajla CBSI3U. [IpWYMHBI BO3HUKHOBEHHS OIIMOOK HpuU
nepeaaye gaHHbIX. Konpl, mo3possmone oOHapyKuBaTh U UCHPABIIATH OUIMOKH, BO3HUKAIOIINE
npu nepenauye aaHHbIX. Pacctosnume Xsmmunra. KomupoBanue ¢ moBropeHueM O0uToB. Kogbl
X3MMUHra.

Cuctempl. KoMmmoHeHTHl cucteMbl ©u uX B3aumojeiictBue. CuctemHbiii 3 dekr.
VYrnpasnenue kak nHGOpMAIMOHHBIN TTporiecc. OOpaTHas CBS3b.

Monenn u  moxenupoBanue. lLlens  mopenupoBanusa.  CoOTBETCTBHE — MOJENH
MOJICIIUPYEMOMY OOBEKTY WIIM TpoLecCy, el MonenupoBanus. @opManusanus MPUKIATHBIX
3a/1a4.

[IpencraBnenue pe3ynbTaTOB MOJEIMPOBAHUS B BHUAE, YIOOHOM JJsi BOCHPUATHUS
yenoBekoM. ['paduueckoe mpeacTaBieHne JaHHbBIX (CXeMBbI, TaOIHUIIbI, TPadUKH).

I'padpr. OcHoBHble noHsATHSA. Bunel rpagos. Onucanue rpadoB ¢ MOMOIIBIO MaTpPHUIL
CMEXHOCTH, BECOBBIX MAaTpHIl, CIHUCKOB CMEXKHOCTH. PelleHue anropuTMU4ecKux 3ajad,
CBSI3aHHBIX C AQHAJIN30M IpadoB (IOCTPOEHHE ONTHUMAIBHOIO MyTH MEXAY BEpIIMHAMM rpada,
ONpECIICHNE KOJMYECTBA PA3NIMUYHBIX IyTE€Hd MEXKIYy BEpIIMHAMU OPHUEHTHPOBAHHOIO
aIUKINgeckoro rpaga).

JepeBbst. bunaproe aepeo. [epeBbs moucka. CriocoOsl 00xona nepesa. [IpencraBieHue
apu(MeTHYECKUX BBIpRXXEHUH B BHIE AepeBa. JIMCKPETHblE WUIPBl JBYX HMIPOKOB C IOJHOU
uHpopmanueii. Ilocrpoenue nepeBa mnepedOpa BapHAHTOB, OMMCAHUE CTPATEIMU UIPHl B
TabIMUHOM (hopMe. BBIMTPHIIIHBIE U IPOUTPHILITHBIE TTO3UIIUH. BBIMTPhIIHBIE CTPATETHH.

CpenctBa  uCKycCTBEHHOro  uHTeiuiekTa. CepBHCHl  MalIMHHOIO  I€peBoja U
pacrio3HaBaHusl ycTHOUM peun. KorHuTtuBHBIE cepBUCHL. MaeHTHGUKAITNS U TIOUCK U300paKeHUH,
pacriozHaBanue L. CamooOywaromuecss cuUCTeMbl. VICKyCCTBEHHBIH  MHTENJIEKT B
KOMITBIOTEPHBIX UTpax. Mcronp30BaHHE METOAO0B MCKYCCTBEHHOTO HMHTEIUIEKTa B O0YyYaroIux
cuctemax. Vcnonb3oBaHre METO/I0B UCKYCCTBEHHOTO MHTEJUIEKTa B poOoToTeXHUKe. HTepHeT
Belleil. [lepcrekTuBbI pa3BUTHS KOMITBIOTEPHBIX MHTEIJIEKTYAJIbHBIX cUCTEM. HelipOHHBIE CETH.

AJITOPUTMBI U IPOTPAMMHPOBAHME

dopmanusanus NoHATUS anroputMa. MammHa TeropuHra Kak yHMBEpCaJbHash MOJEIb
Bblunciennil. Tezuc Yépua—Twropunra.

OrneHKa CJIOKHOCTH BBIYHCIICHHH. Bpemsi paboThl 1 00BbEM HCIOIB3yeMOW TaMSTH, WX
3aBUCHUMOCTb OT pa3Mepa HCXOAHBIX JaHHbIX. OIEHKa AaCHUMITOTHYECKON CJIOKHOCTHU
QITOPUTMOB. AJITOPUTMBI TMOJIMHOMHAIBHON cioxHocTH. [lepebopubie anroputmsl. [Ipumeps
Pa3IUYHbIX AJITOPUTMOB PELICHUS OJHON 3a]a4ul, KOTOPbIE UMEIOT PA3IUYHYIO CJIOKHOCTD.

[Touck NpPOCTBIX YHMCEN B 3aJaHHOM JHAlla30HE C IOMOIUBIO AITOPUTMA «PEIIETO
Oparochenar.

MHoropaspsigHble Leble YUCIIa, 3a/1a41 JJIMHHON apu(pMETHUKH.



CrnoBapu (acconmMaTHUBHBIE MAaCCHUBBI, OTOOpaxkeHus). Xom-tabuuisl. [locTpoenune
aJ1(haBUTHO-4aCTOTHOTO CJIOBAaps AJIS 3aJaHHOTO TEKCTA.

Creku. AHanu3 MpaBUIBHOCTH CKOOOYHOTO BbIpakeHUs. Bbruncienue apumeTnyeckoro
BBIPa)KEHUSI, 3aIIMCAHHOTO B MOCT(PUKCHOM hopme.

Ouepenu. Mcnonb3oBanre ouepenu Ak BpEMEHHOIO XpPaHEHUS TaHHBIX.

Anroputmsl Ha rpadax. IlocTpoeHne MMHHUMaJIBHOTO OCTOBHOIO J€peBa B3BEIIEHHOIO
CBSI3HOTO HEOpHUEHTHpoBaHHOro rpada. KonauuecTBo pasnuyHbIX MyTed MeXay BepLIMHAMU
OPUEHTHUPOBAHHOTO AlIUKINYECKOTOo rpada. Anroputm JIeHKCTpHI.

HepeBpsi. Peanuzanus nepeBa ¢ IOMOIIBIO CCBUIOYHBIX CTPYKTYp. J[BomuHbIe (OMHApHEIE)
nepesbsi. IlocTpoeHue naepeBa Ui 3aJaHHOTO apu(pMETHUYECKOrO BbIpakeHUs. PekypcuBHbIE
aNropuT™Mbl 00x0/a nepeBa. Mcnonab3oBaHue CTeKa U odepean A 00Xo/1a 1epeBa.

JluHamuueckoe NpOrpaMMHUPOBAHHME KaK METOJ PpELIEHUs 3aJad ¢ COXpaHEHHEM
IPOMEXYTOUHBIX  PE3yJIbTaTOB.  3aJaud, peElIaeMble €  [OMOIIBI0  JUHAMHYECKOIO
IPOrPaMMHUPOBAHUS: BBIYUCICHUE PEKYPCUBHBIX (DYHKIMH, MOJCUET KOJIMYECTBA BAapHUAHTOB,
3a/la4i ONTUMHU3ALUY.

[lonatue 00 OOBEKTHO-OPHEHTUPOBAHHOM NpOrpaMMupoBaHUH. OOBEKTHI M KJIACCHI.
CoiicTBa 1 MeTO/1bI 00BeKTOB. OOBEKTHO-OPUEHTUPOBAHHBIN aHanm3. Pa3paboTka nmporpamm Ha
OCHOBE 00BEKTHO-OPHUEHTUPOBAHHOTO NoAX0aa. HKancysiuuys, Haciae10BaHue, MoJIMMOphHU3M.

Cpenpl ObicTpoii pa3zpaboTku mporpamm. [IpoekTupoBanue uHTEpdeiica Mmonb30BaTeNs.
Hcnonp3oBaHne rOTOBBIX YIPABISIEMbIX JIEMEHTOB JUISl TIOCTPOEHUs HHTep(eiica.

00630p s3b1KOB IporpammupoBanus. [lonaTre o napaaurmax nporpaMMHUPOBAHHUS.

HNHpopManMOHHBIE TEXHOJIOTHH

Oranbl  KOMIIBIOTEPHO-MaTEMaTUYECKOTO  MOJEJIHMPOBAHMs:  IIOCTAHOBKA  3aJayH,
pa3paboTka MOJeNN, TECTUPOBAHNE MOETH, KOMIIBIOTEPHBIN 3KCIIEPUMEHT, aHAJIN3 PE3YIIbTaTOB
MOJIEJTUPOBAHUS.

Jluckperuzanusi Npu MaTEeMAaTUYECKOM MOJEIMPOBAHUN HENPEPBIBHBIX IPOLIECCOB.
MopenupoBanue nABWXEHHS. MojenupoBaHue OHOJOTHUECKMX CHCTEM. MaTemMaTu4yecKue
MOJIETIM B OKOHOMUKE. BrluncnurenbHble 3KCIEPUMEHTHI ¢ MOJETSAMHU.

OO6paboTka pe3ynpTaToOB OSKCIEPUMEHTAa. MeToJ] HauMeHbIIUX KBajaparoB. OleHka
YHCJIOBBIX TAPaMETPOB MOJEINPYEMBIX 00BEKTOB U MpolieccoB. BoccTaHoBneHNE 3aBUCUMOCTEN
10 pe3yJIbTaTaM 3KCIIEPUMEHTA.

BepostHoctHele Mozenu. Mertonsl Monrte-Kapno. MmurtannoHHOE MOAEIMpPOBaHUE.
CucTeMbl MacCOBOTO 0OCITYKUBAHHS.

Tabnmuunble (pensiuuoHHBIE) 0a3bl AaHHBIX. Tabnwma — TMpencTaBieHHE CBENEHUH 00
OJHOTHIHEIX 00BekTax. Ilome, 3ammch. Kirou ta0muipl. Pabota ¢ roroBoi 0a3oil JaHHBIX.
3anonHeHue 6a3bl AaHHBIX. [IoMCK, COPTUPOBKA M (QUIBTPAIMs JAaHHBIX. 3alIPOCHl HA BHIOOPKY
JaHHBIX. 3aIpoCkl ¢ TapaMeTpaMu. Berancisemele 1mosis B 3a1pocax.

Muorotabiauunble 0a3bl JTaHHBIX. THMBI CBs3ed Mexay Tabnmuiamu. BuemmHuit kiod.
[lemocTHOCTH Ga3bl JAHHBIX. 3aMPOCHI K MHOTOTAOJWYHBIM 0a3aM JaHHBIX.

NurepueT-npuinoxenus. [IoHsTHE O CEpBEPHOM U KIIMEHTCKOW 4acTAX caita. TeXHOIorus
«KJIMEHT — cepBep», e€ HJocTonHcTBa U HepocTaTku. OcHOBHI s3bika HTML 1 kackaaHBIX TaOJIHIl
ctuneit (CSS). Cuenapuu Ha s3bike JavaScript. @opmbl Ha BeO-cTpaHUIIE.

Pa3mernienue BeO-caiiToB. Ycnyra xocTuHra. 3arpy3ka ¢aiioB Ha CaiT.

BBoa u3o0pakeHHil ¢ MCIOJIb30BAaHUEM PA3IUUYHBIX HUPPOBBIX YCTPOHCTB (LHM(POBBIX
¢oTroanmapaToB 1 MHUKPOCKOIIOB, BUACOKAMEP, CKAHEPOB U JIPYrux ycrpoiicts). I'papuueckuit
penakrop. Paspemenue. KagpupoBanue. HMcnpaBnenne nepcnekTuBbl. ['mcrorpamma.



Koppekuust ypoBHe#, koppekiusi 1sera. OOecliBeurBaHUE IBETHBIX H300pakeHud. Peryrib.
Pa6oTa ¢ o6mactsimu. OUIbTPHI.

Mmuorocnoiiable n3o0paxkeHusi. TexcroBwsle crmon. Macka cinos. Kananel. CoxpaHeHue
BbIIeTIeHHOW oOmactu. [loaroroBka winmocTpanwii A  BeO-caliToB. AHHMHpPOBaHHBIC
N300paKeHMsL.

Bekropnast rpaduka. IlpumutuBbl. M3MmeHeHue mopsika 3JIEMEHTOB. BhipaBHUBaHUE,
pacnpenenenue. ['pynnupoBka. Kpuble. @opMarbl BEKTOPHBIX PHUCYHKOB. Mcmonb3oBaHue
KOHTYpOB. BekTopuzanuus pacTpoBbIX U300pakeHUi.

[IpuHUHUIIBI TTOCTPOEHUS W PEIAKTHPOBAHUS TPEXMEPHBIX Mojeneil. CeTouyHble MOICINH.
Marepuanibl. MoaenupoBaHue MCTOYHUKOB OCBelieHUsA. Kamepbl. AIIUTHBHBIE TEXHOJOTHH
(3D-npunTepsl). [ToHsATHE O BUPTYaIbHOM peaibHOCTH U JOTIOTHEHHON peaibHOCTH.



[NIAHUPYEMBIE PE3VJIbTATbBI OCBOEHUSA ITPOI'PAMMBLI 110 MHOOPMATUKE
(YIJIYBJIEHHBIM YPOBEHB) HA YPOBHE CPEJIHET'O OBILIEI'O OFPA3OBAHMUS

JIMYHOCTHBIE PE3YJIbTATbHI

JlugHOCTHBIE pPE3yJNbTaThl OTPAXKAIOT TOTOBHOCTH U CIIOCOOHOCTH OOYYarOIIUXCS
PYKOBOACTBOBaTbCA  CHOPMUPOBAHHOW  BHYTPEHHEW  TO3WIHUEH  JUYHOCTH, CHUCTEMOM
[EHHOCTHBIX  OpPUEHTAIMii, TO3UTHUBHBIX BHYTPEHHHX YyOEXJCHUN, COOTBETCTBYIOIINX
TPaIUIIMOHHBIM IIEHHOCTSIM POCCUHCKOTO OOMIECTBA, PACHIMPEHUE JKU3HEHHOTO OIBITa U OMBITA
NESATCIIbHOCTH B TIPOIIECCE  peau3alliid  CPEACTBAMH  Yy4eOHOTO TIpeaMeTa OCHOBHBIX
HaIlpaBJICHUN BOCIIUTATEIbHON IEATEIbHOCTH.

B pesynbprare uzyueHuss mHGOpMATUKM Ha YPOBHE CpeIHEro ooimiero oOpazoBaHUs y
oOyu4arorerocs OyayT chOpMUPOBAHBI CIEAYIONINE JIMYHOCTHBIC PE3yIbTATHI:

1) rpaxaaHCKOr0 BOCIUTAHMS

OCO3HAHHE CBOMUX KOHCTUTYLIMOHHBIX IpaB M OOSA3aHHOCTEH, yBakKeHHE 3aKOHa U
MPaBOMOPAIKA, COOJIOACHHE OCHOBOIOJATAIOIIMX HOPM HHQPOPMAIMOHHOTO TpaBa U
UH(POPMALIMOHHOM 0€30MacHOCTH;

TOTOBHOCTh TIPOTHBOCTOSITh HJCOJIOTHU OSKCTPEMHU3Ma, HAIMOHAIN3MA, KCceHOo(oOuH,
JTUCKPUMHUHALIMKA 110 COIMAJIbHBIM, PEIUTHO3HBIM, PAcOBBIM, HAIMOHAJIBHBIM IMpPU3HAKAM B
BUPTYaJIbHOM MIPOCTPAHCTBE;

2) NATPUOTHYECKOI0 BOCIIUTAHMS:

[IEHHOCTHOE OTHOIIECHUE K MCTOPUYECKOMY HACIEIuIo, MOCTIKEeHHsIM Poccuu B Hayke,
UCKYCCTBE, TEXHOJIOTHSX, IIOHMMaHHe 3HayeHUs HHOOPMATUKM KaK HAayKd B IKU3HU
COBPEMEHHOT0 00IIIeCTBa;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUSA:

c(hOopMUPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, STUYECKOTO TTOBEACHUS;

CIIOCOOHOCTh OIIEHMBATh CUTYAallMI0 M MPUHUMATh OCO3HAHHBIE PEILEHUsl, OPUEHTUPYSCH
Ha MOPaJIbHO-HPABCTBEHHBIE HOPMBI M IIEGHHOCTH, B TOM 4Hclie B ceTH MHTepHeT;

4) 3¢TeTUYECKOT0 BOCIIUTAHUSA

ACTETUYECKOE OTHOIIEHWE K MHUpPY, BKIIOYas JCTETHKY HAYy4YHOTO M TEXHHYECKOTO
TBOPYECTBA;

CIIOCOOHOCTh BOCIIPUHUMATh pa3IMUyHbIE BUIbI UCKYCCTBA, B TOM YHCII€ OCHOBAaHHOTO Ha
UCTIONb30BaHUU MH(POPMAITMOHHBIX TEXHOJIOTHIA;

5) puzuveckoro BOCIMTAHUSA:

c(OPMHPOBAHHOCTh 3I0POBOTO M 0Oe30macHOro o0pasza KHU3HH, OTBETCTBEHHOTO
OTHOIIIEHUS K CBOEMY 3J0POBBIO, B TOM YHCJIE 3a CUYET COOMOCHHs TpeOOBaHUI Oe30MmacHOn
9KCIITyaTalluu CPECTB HHPOPMAIIMOHHBIX U KOMMYHUKAIIMOHHBIX TEXHOJIOTH;

6) TPy10BOr0 BOCIIUTAHMS:

TOTOBHOCTb K aKTUBHOM JCSATEIHHOCTH TEXHOJIOTHUYECKON U COIMAIbHOM HANPABICHHOCTH,
CIOCOOHOCTh ~ MHUIMHPOBATh, IUIAHUPOBATb U CAMOCTOSATENBHO  BBIMOJHATH  TaKylo
NEeSITeNIbHOCTD;

uHTEepec K cdepaM MpodhecCHOHATBHONU NEeSTEIbHOCTH, CBS3aHHBIM C HH()OPMATHKOM,
MPOrpaMMHUPOBAHUEM W HH(OPMAIIMOHHBIMH TEXHOJIOTUSMH, OCHOBAHHBIMHU Ha JOCTHIKCHHSIX
HayKd MHGOPMATUKU M HAYYHO-TEXHHYECKOTO MpOorpecca, yMEHHE COBEpIIaTh OCO3HAHHBIN
BbIOOD Oynymieit mpodeccuu u peain30BbIBaTh COOCTBEHHBIC )KM3HEHHBIE TIIIAHBI,



TOTOBHOCTH M CHOCOOHOCTh K 0Opa30BaHUIO M CaMOOOpa30BaHUIO HA MPOTSHKEHUU BCEU
KU3HU;

7) IKOJOTHY€CKOr0 BOCIIMTAHUS:

0CO3HaHME III00ATBHOTO XapaKTepa SKOJIOTUYECKUX MPoOJIeM U MyTel UX peIieHus], B TOM
yHclie ¢ y4ETOM BO3MOXKHOCTEN HH(DOPMALIMOHHO-KOMMYHHUKAITMOHHBIX TEXHOJIOTHIA;

8) HeHHOCTH HAYYHOI0 NO3HAHUS:

c(OpPMUPOBAHHOCTh MHUPOBO33PEHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YpPOBHIO
pa3BUTHs HAyKH, JOCTHKEHUSM HAYyYHO-TEXHMUYECKOTO Mporpecca u oOIIeCTBEHHON MPaKTHKH,
3a c4€T NOHMMaHUS pOJIM MHPOPMAIMOHHBIX PECYpCcoB, HMH(OPMALMOHHBIX IPOLECCOB U
WH()OPMAITMOHHBIX TEXHOJOTUN B yCIOBHUSX IU(POBOI TpaHchopManuu MHOTHX chep >KU3HU
COBPEMEHHOT0 00IIIeCTBa;

OCO3HaHHE IIEHHOCTH Hay4HOH JEATENbHOCTH, TOTOBHOCTh OCYIIECTBIATh NPOEKTHYIO U
UCCJIEIOBATENBCKYIO AESITENbHOCTh HHANBUAYAIBHO U B TPYIIIIE.

B mpouecce AOCTHMKEHHMS JUYHOCTHBIX PpE3yJbTaTOB OCBOEHHS MPOrPaMMBI IO
uHbpopMaTUKe y  OOydYarOIIMXCS ~ COBEPIICHCTBYETCS  OMOIIMOHATIBHBIA  WMHTEIUIEKT,
npenonararomui copMupOBaHHOCTS:

caMoperyJIMpoBaHuUs, BKJIFOYAIOILIETO CaMOKOHTPOJIb, yMEHUE NPUHUMATH
OTBETCTBEHHOCTh 3a CBOE IIOBEJEHHE, CIIOCOOHOCTh AaJalTUPOBATHCA K SMOIMOHAIHHBIM
WU3MEHEHUSIM U MPOSIBISTh THOKOCTD, OBITH OTKPHITHIM HOBOMY;

BHYTPEHHEH MOTHBAIMM, BKJIIOYAIOIIEH CTPEMJICHHE K JOCTH)KCHHUIO LENH U YCHEXy,
ONITUMH3M, HHUIIMATUBHOCTh, YMEHHE ACHCTBOBATH, HCXOS U3 CBOMX BO3MOXHOCTEIH;

SMIATHH, BKIIIOYAIOLIEH CIMOCOOHOCTh MOHMMATh AMOLMOHAIBHOE COCTOSIHUE JAPYTHUX,
YYUTHIBATh €T0 TMPH OCYIIECTBICHHM KOMMYHHUKAIMU, CIIOCOOHOCTh K COYYBCTBUIO U
COIEpPEKUBAHMUIO;

COLIMAJIBHBIX HABBIKOB, BKIIIOYAIOIIUX CIIOCOOHOCTH BBICTPAWBATh OTHOUICHHUS C IPYTHMMHU
JOJbMH, 3a00TUTHCSI, IPOSBIIATH UHTEPEC U pa3peIiaTh KOHQIUKTHL.

METANPEIMETHBIE PE3YJIbTATHI

B pesynbrare usyueHuss MHGOPMATUKH Ha YPOBHE CpEIHEro ooOuiero odpa3oBaHUs Yy
obOyuaromerocss OyayT copMUpOBaHBI MeETANpPEAMETHBIE PE3yJIbTAaThl, OTPAKCHHBIC B
YHHBEPCAIBHBIX YYEOHBIX JCHCTBUSAX, a IMEHHO — IO3HABATEIbHBIE YHHBEPCAIbHBIC yUCOHbIC
NCHCTBUSI, KOMMYHHKATHBHBIC  YHUBEpCaJbHble  y4eOHBIC  JICHCTBUS,  PETYJISTHBHBIC
YHHUBCPCAJILHLIC y‘-Ie6HBIe HeﬁCTBHﬂ, COBMCCTHaA ACATCIBHOCTD.

Ilo3naBaTebHBbIC YHHBEPCAJIbHBIE YYeOHbIE 1eiCTBUSA

1) 6a30Bble JIOTHYECKHUE JIeiiCTBUS:

CaMOCTOSITENILHO  (pOpMYIIHpOBaTh M aKTyalM3UPOBATh NPOOJIEMy, paccMaTpuBaTh €&
BCECTOPOHHE;

YCTaHABIIMBATh CYIIECTBCHHBINM MPU3HAK WJIM OCHOBAHUS ISl CPAaBHEHMSI, KiacCU(DHUKAITIN
1 0000IIEeHNS;

ONPENIENATh eI JACSITEIIbHOCTH, 33/1aBaTh MMAPAMETPhI U KPUTEPUU UX JTOCTUKEHUS;

BBISIBJIAITH 3aKOHOMEPHOCTH U TPOTUBOPEUHS B PACCMATPUBAEMBIX SIBJICHUSIX;

pa3pabaThIBaTh IUIaH PEIICHUS MPOOJIEMBI ¢ YIETOM aHAIN3a UMEIONINXCST MaTepUaTbHbIX
U HeMaTepUAIbHBIX PECYPCOB;



BHOCHUTh KOPPEKTHBHI B JESTEIBHOCTh, OICHWBATH COOTBETCTBUE PE3YJIBTATOB LEISIM,
OILICHUBATh PUCKH MOCIIEICTBUI e TEITLHOCTH,

KOOPJIMHUPOBATh W BBINOJHATE pPa0OTy B YCIOBUSAX PEaJbHOTO, BHUPTYAJIBHOTO U
KOMOMHHPOBAHHOTO B3aMMOJICHCTBUS;

pa3BUBaATh KPEATHBHOE MBIIIJICHUE TIPU PEIICHUH KU3HEHHBIX TPOOIeM.

2) 6a3oBbIe HCCIEA0BaTENbCKHUE IeliCTBUS:

BJIAJICTh HAaBBIKAMU y4E€OHO-MCCIICIOBATEIICKON U MPOEKTHOU JIEATEILHOCTH, HaBBIKAMHU
paspeuieHus npoosieM, CocoOOHOCTBIO U TOTOBHOCTBIO K CaMOCTOSITEIIbHOMY ITOMCKY METOJIOB
pelIeHus MPaKTHYECKUX 3ajad, MPUMEHEHHUIO Pa3IMYHBIX METOIOB MTO3HAHUS;

OCYIIECTBIIATh PA3IMYHBIC BUABI JEATEIBHOCTH IO IONyYECHHIO HOBOTO 3HAHUS, €ro
UHTEPIIPETAINH, TPEOOPA30BAHUI0 U MPUMECHCHUIO B PA3IMYHBIX YYEOHBIX CHUTYalMsSX, B TOM
YHCJIe TIPHU CO3JaHUH YICOHBIX U COI[UAIBHBIX TPOCKTOB;

(dbopMUPOBATh HAYYHBIA THI MBIIICHUS, BIAJACTh HAYYHOW TEPMHHOJIOTHEH, KIFOYCBBIMU
TOHSATUSIMH U METO/IaMU;

CTaBUTh M (OPMYJIHPOBATH COOCTBEHHBIC 33Jaud B 00OPa30BaTEIBHOU IEATCILHOCTH U
JKU3HEHHBIX CUTYaIlUsX;

BBISIBJISITH IPUYMHHO-CIICJCTBCHHBIE CBSI3M W aKTyaJIM3WPOBATh 3a/ady, BBIJABUTATH
THIOTE3y €€ pelIeHUs, HAaXOAWTh AapryMEHTHl Ui JOKa3aTelbCTBa CBOMX YTBEPXKICHUH,
3aJjaBaTh MapaMeTPhbl U KPUTEPUU PEIICHUS;

AHAM3MPOBATh TIOJTYUYEHHBIE B XOJ€ PpEUICHUS 3a7aud pe3yJbTaTbl, KPUTHUYECKH
OLIEHUBATh UX JJOCTOBEPHOCTH, TPOTHO3UPOBATH N3MEHEHHE B HOBBIX YCJIOBUSX;

JIaBaTh OIIEHKY HOBBIM CHTYaIlUsIM, OLICHHBATH TIPUOOPETEHHBIH OIBIT;

OCYIIECTBIIATh IICJICHANIPABICHHBIN IMOMCK MEPEHOCAa CPEICTB U CIIOCOOOB JCHCTBUS B
npo(hecCHOHATBHYIO CPEAY;

yMETh TICPEHOCHTHh 3HAaHUS B  T[O3HABATEIbHYID M  TMPAKTUYECKYI0  OOJIacTH
KHU3HENIEATSIHHOCTH;

yYMETh UHTETPUPOBATh 3HAHUS M3 Pa3HBIX MPEIMETHBIX 00JIaCTe;

BBIJIBUTATh HOBBIC HJCH, TpEJiaraTh OPUTHHAIBHBIC TOAXOIbI W PEIICHUS, CTaBUTh
pOOJIEMBI H 3aJ1a4H, JOMYCKAOIINE ATbTEPHATUBHEIC PEIIICHHUS.

3) padora ¢ nHpopmanmeii:

BJIAJCTh HABBIKAMH TIONYYCHUs HMH(OpPMAMK W3 WCTOYHUKOB pa3HBIX THUIIOB,
CaMOCTOSITEIILHO ~ OCYIIECTBIIATh TOWCK, aHAIU3, CHUCTEMATU3allMI0 W HHTEPIPETALHUIO
uHGOPMAITUU PA3IUIHBIX BUIOB U (OPM MPEICTABICHUS;

CO3/1aBaTh TEKCTHI B PA3IMYHBIX (hopMaTax ¢ y4€TOM Ha3HAYCHUSI HHPOPMALIUHU U LIETEBOM
ayIUTOPHH, BBIOHPAsi ONTHMAIBHYIO ()OPMY TIPEACTABICHHUS M BU3YaIH3allNH;

OILICHUBATh JOCTOBEPHOCTb, JISTHTUMHOCTh MH(MOpMAIHH, €€ COOTBETCTBUE NMPABOBBIM U
MOPaTbHO-ITHUYECKUM HOPMaM;

UCTIONIB30BaTh CpPeACTBa HMH(MOPMAIMOHHBIX M KOMMYHHMKAIIMOHHBIX TEXHOJOTHHA B
pelIeHNH KOTHUTHBHBIX, KOMMYHHUKAaTHBHBIX W OpPTaHM3AalMOHHBIX 3a/a4 C COOJIOJCHUEM
TpeOOBaHUI SPrOHOMHKH, TEXHUKU O€30MMaCHOCTH, THTUCHBI, PECypCOCOSPEKECHNUs, TPABOBBIX H
TUYECKUX HOPM, HOPM HH(POPMAIIMOHHOHN 0€301acHOCTH;

BJIAJ€Th HABBIKAMHM pACIO3HABAaHUS H 3alIUTHl WHpOpManud, HWHHOPMAITMOHHON
0€30MacCHOCTH JTUYHOCTH.

KomMMyHuKaTHBHbIE YHUBEpPCAJIbHbIE YYeOHbIe el cTBUS



1) oOmenue:

OCYIIIECTBIISATh KOMMYHHKAITUN BO BCeX cdepax KU3HH;

pacro3HaBaTh HeBepOallbHBIE CpeAcTBa OOLICHHS, MOHUMATh 3HAYEHHUE COLUATBHBIX
3HAKOB, PAaCIO3HABATh MPEANOCHUIKA KOH(PIUKTHBIX CUTYAIH U CMAT4aTh KOH(DIUKTHI;

BJIQ/IETh Pa3IMUHBIMU CII0COOaMU OOIIEHUS U B3aUMOJCHCTBHS, apIryMEHTUPOBAHHO BECTU
JINAJIOT, YMETh CMATYaTh KOH(JIMKTHBIC CUTYallUH;

pa3BEPHYTO W JIOTUYHO H3JIaraThb CBOIO TOUYKY 3PEHHSI C HCIOJIB30BAaHHUEM SI3BIKOBBIX
CPE/CTB.

2) cOBMeCTHAS 1eAITeJIbHOCTD:

MOHUMATh U UCIOJIb30BATh MIPEUMYIIIECTBA KOMAaHAHOW U WHIWBUTY ATbHOU PaOOTHI;

BBIOUpATh TEMATHKy M METOJbl COBMECTHBIX NEHCTBHI C y4y€TOM OOIIMX WHTEPECOB U
BO3MOXKHOCTEH KaXXJ0ro WiIeHa KOJICKTHBA;

HpI/IHI/IMaTB ueian COBMGCTHOﬁ JACATCIIbHOCTH, OpFaHI/ISOBBIBaTI) 158 KOOpI[I/IHI/IPOBaTB
JNEUCTBUSI TI0O WX JOCTHIKEHHUIO: COCTABIIATH IUJIAH JEHCTBUM, PACIpEACNaTh POJIH C YIETOM
MHEHHUI Y4aCTHUKOB, 00CYKIaTh pe3yIbTaThl COBMECTHOI pabOTHI;

OILICHUBATh KAYCCTBO CBOCI'0O BKJIaJlda U KAaXXJI0T'O y‘-IaCTHI/IKa KOMaH/IbI B 06H_[PII>'I pesyanaT
10 pa3pabOTaHHBIM KPUTEPHSIM;

npeayiaraTh HOBBIC MPOEKTHI, OIICHWBATh HJICH C TO3WIIMA HOBU3HBI, OPUTHHAIBHOCTH,
MPaKTHYECKON 3HAYNMOCTH;

OCYH_IGCTBHHTB IIO3UTUBHOC CTpaTeFI/I‘-ICCKOG IIOBCACHUEC B pa3n1/melx CI/ITyaL[I/IHX,
HpO?IBJ'ISITB TBOpLICCTBO u B006pa)KCHI/I€, 6I)ITB NHUIITMATUBHBIM.

PeryasiTuBHBbIe YHHBepcaJbHbIe y4eOHbIe AelicTBUS

1) camoopranuzamnus:

CaMOCTOSITEIIFHO OCYIIECTBIIATH TO3HABATEIFHYIO JESTEIBHOCTD, BBISBISTH MPOOIIEMBL,
CTaBUTh HW (GOPMYIUPOBATh COOCTBEHHBIC 3aJa4ll B OOpa30BATEIBHOW NEATEILHOCTH U
JKU3HEHHBIX CUTYallUsX;

CaMOCTOSITENIbHO COCTABIIATH IUIAH PELICHUs MpoOIeMbl ¢ YIETOM UMEIOIIUXCS PECYpPCOB,
COOCTBEHHBIX BO3MOKHOCTEH U MIPEIOYTEHUN;

JTaBaTh OLIEHKY HOBBIM CUTYaIUsIM;

pacmmpsATh paMKH y4eOHOT0 MpeMeTa Ha OCHOBE JIMYHBIX MPEIIOYTeHHI;

JIeNIaTh OCO3HAHHBIN BHIOOD, apryMEHTHPOBATh €0, OpaTh OTBETCTBEHHOCTH 32 PEIICHHE;

OLIEHUBATh MMPHUOOPETEHHBIN OIIBIT;

CHOCOOCTBOBATH (OPMUPOBAHHIO M TIPOSIBIICHUIO IIMPOKOM SPYAUILIMN B Pa3HBIX 00JIACTSIX
3HAHWH, TOCTOSTHHO TMOBBIIIATH CBOK 00pa30BaTENbHBIN U KYJIbTYPHBIH YPOBEHb.

2) CaMOKOHTPOJIb:

J1aBaTh OLIEHKY HOBBIM CHUTYyallUsIM, BHOCUTb KOPPEKTHUBBI B JEATEIBHOCTb, OLICHUBAThH
COOTBETCTBUE PE3YJIbTATOB LEIISIM;

BJIa/IETh HaBBIKAMH MMO3HABATENbHON pedIeKCuu KaK OCO3HAHUSI COBEPIIAEMbIX JACHCTBUN
U MBICITUTENBHBIX MPOIIECCOB, UX PE3YyIbTATOB U OCHOBAHHI, UCIIONB30BATh MPUEMBI pedrekcun
JUISL OLIEHKU CUTYallu, BHIOOpA BEPHOTO PEILICHMS,

OLICHUBATh PUCKU ¥ CBOEBPEMEHHO MIPUHUMATD PEILIECHUS M0 UX CHUKEHUIO;

IMPUHUMATh MOTHUBBI M ApTYMEHTHI JPYTHX NPU aHAINU3€E PE3YJIbTaTOB JIEATEIbHOCTH.

3) npuHATHSA ce0s M APYruX:

NPUHUMATD ce0s, TOHUMAast CBOM HEJOCTATKU U IOCTOMHCTBA;



IIPUHUMATh MOTUBBI U ApTYMEHTBI IPYTUX IIPU aHAJIU3€ PE3YJIbTATOB JIEATEIBHOCTH;
IpU3HABaTh CBOE MPaBO U MPaBO JAPYTUX Ha OLIMOKY;
pa3BUBaTh CIOCOOHOCTh IOHUMATh MUP C MO3ULUH JPYTOro YeloBeKa.

INNPEAMETHBIE PE3YJIBTATbBI

B mpomecce wu3yueHus kypca HHPOpPMATHKH YriyOnéHHoro ypoBHsS 6 10 Knacce
o0y4JarmuMucs OyayT JOCTUTHYTHI CIEIYIOIINE MPEAMETHBIE PE3yIbTaThI:

BJIAJICHUE MPEACTABICHUSIMU O POJIM HMH(OpPMAIMK M CBA3AHHBIX C HEW MPOIECCOB B
PHUPOJIC, TEXHUKE M OOIIECTBE, MOHATHIMH «HHPOPMAIUI), «HH(OOPMAIMOHHBIA MPOIECCH,
«CHCTEMa», «KOMIIOHEHTHI CHCTEMBI», «CUCTEMHBIH 3(dexT», «MHPOpMAIOHHAS CUCTEMay,
«cHucTeMa ympaBiICHUD;

BJIaACHUEC MECTOJaMHU IIOHUCKaA HH(bOpMaLIHI/I B CCTU I/IHTepHeT, YMCHUC KPUTHYCCKU
OLICHMBATh MH(OPMAILINIO, NTOJyYEHHYI0 U3 ceTH MHTepHeT;

yMEHHE XapaKTepu3oBaTh OOJbIIME [aHHbIE, NPUBOJUTH MPUMEPHl HCTOYHUKOB UX
MONTyYeHHUs] W HAMpaBleHUS HCIIOJIb30BaHUSA, YMEHHE KiacCU(UIMPOBATh OCHOBHBIC 3a7aud
aHaNM3a JaHHBIX (TIPOTHO3UPOBAaHME, KiIaccH(HKAIMs, KIACTepU3AlHs, aHAIN3 OTKIOHEHHI),
IMOHMUMATh IOCICAOBATCIBHOCTE PCUHICHUA 3ada4d aHalln3a JaHHBIX: C60p NEPBUYHBIX JaHHBIX,
OYMCTKAa W OIIEHKa KadecTBa JaHHBIX, BHIOOp W/WIM TOCTPOCHUE MOJEIH, NpeoOdpa3oBaHUe
TaHHBIX, BU3yalu3allus JaHHBIX, HUHTEPIIPETalus Pe3yIbTaToOB;

NOHMMaHHE OCHOBHBIX MPHUHIUIIOB YCTPOHCTBA U (YHKIIMOHHUPOBAHUS COBPEMEHHBIX
CTallMOHApPHBIX n MOOMIBHBIX KOMITIBIOTCPOB, TCHI[GHIII/Iﬁ Pa3sBUTHUA KOMITBIOTCPHBIX
TEXHOJIOTHIA;

BJIQJICHUE HaBBbIKAMU pabOThl C OMNEPAIMOHHBIMU CHUCTEMaMH, OCHOBHBIMHU BHJAaMHU
IPOTPaMMHOTO OOecrieueHHs U pellieHus yueOHbIX 3a1a4 110 BHIOPAaHHOH Clielualn3aliig;

HaJIM4ue HpeI[CTaBJ'IeHI/Iﬁ O KOMIIBIOTCPHBLIX CCTAX W HUX POJIM B COBPCMCHHOM MHUPE, O
0a30BbIX MPHUHIMIIAX OpraHu3aIMi U (YHKIIMOHUPOBAHUS KOMITBIOTEPHBIX ceTel, 00 oO0mmx
MPUHIIUIAX pa3padboTKu U GYyHKIIMOHUPOBAHUS UHTEPHET-MIPUIIOKEHUH;

MOHMMAaHUE yTPpo3 HHPOPMAIIMOHHOW 0€30MacHOCTH, HCIOIh30BAaHHE METOJO0B U CPEIICTB
NPOTHBOACUCTBUSL OITHM YIrpo3aM, COONIOJeHHEe Mep O0e30MacHOCTH, MPEAOTBPAIAIOIINX
HE3aKOHHOE PpAaCIpPOCTpPAHEHHE IEPCOHAIBHBIX JAHHBIX, COOIOJEHUE TpPeOOBaHUM TEXHUKU
0€30MacHOCTH U TMTHUEHbI IPU paboTe ¢ KOMIBIOTEPAMU U APYTUMU KOMIIOHEHTaMH IIU(GPOBOTO
OKPYXCHHsI, TMOHUMaHHE TPABOBBIX OCHOB HCIOJb30BAaHUS KOMIBIOTEPHBIX Mporpamm, 0a3
JAHHBIX ¥ paboThl B ceTn HTEepHET;

IMOHMMAHHUEC OCHOBHBIX IMPUHIMUIIOB AOUCKPECTHU3ALUWH Pa3JINYHbBIX BHUIOB HHq)OpMaIII/II/I,
yMEHHE OINpeAessTh MH(HOPMALMOHHBIA 00bEM TEKCTOBBIX, I'pa)UUeCKUX U 3BYKOBBIX JaHHBIX
IpU 3aJaHHBIX MTapaMeTpax AUCKPETU3alluu, YMEHHE OMPEAEIsATh CPEAHIOI CKOPOCTh Mepeaadn
JTAHHBIX, OLICHUBATh U3MEHEHHE BPEMEHHU Nepeayll MpU U3MEHEHUN HH()OPMAITMOHHOTO 00BhEMa
JAaHHBIX U XapaKTCPUCTUK KaHaJIa CBA3U;

yMEHHE HCMONb30BaTh NpPU PEIICHUH 3a/ad CBOMCTBA MO3MIIMOHHOW 3alHiCH YHCeln,
aNropuT™Ma MOCTPOCHMS 3aMUCH YHCIa B TO3UIMOHHOW CHCTEME CUUCICHHS C 3aJaHHBIM
OCHOBaHHEM U MMOCTPOCHHS YKCIA TI0 CTPOKE, COACpIKAIICH 3aMiCh 3TOTO YKCIIA B MO3UIIMOHHON
CUCTCMC CUHUCIICHUA C 3alaHHBIM OCHOBAHHWEM, YMCHUC BLINIOJIHATH apI/I(i)MeTI/ILIeCKI/IC orncpanu
B MTO3UI[MOHHBIX CUCTEMaX CUHCIICHUS;

YMEHHE BBIMOIHATh MPEOOpPa3OBaHUsl JIOTHUECKUX BBIPAKECHUM, HUCIOIb3YS 3aKOHBI
anre6p1:1 JIOTHUKH, YMCHUC CTPOUTL  JIOTUYCCKOC BBIPpAXKCHUC B III/I3LIOHKTI/IBHOI>’I n



KOHBIOHKTHBHOW HOpPMaJIbHBIX (opMax 1o 3aJaHHON TaOIWIe WMCTHHHOCTH, HCCIENI0BATh
00/1acTh HMCTHHHOCTH BBICKA3bIBAaHUS, COAEPIKAIIETO IEPEMEHHBIE, pELIaTh HECIIOKHBIE
JIOTMYECKUE YPAaBHEHUs U CUCTEMbl ypaBHEHMIA;

noHMMaHHe O0a30BBIX AITOPUTMOB OOpPaOOTKH YMCIOBOM M TEKCTOBOM HH(OpMALUU
(3anuch 4MceNnl B IMO3UIMOHHON CHUCTEME CUMCIICHUS, HaXOXKIEHHE BCEX IPOCTBHIX YHCEN B
3aJJaHHOM JiMana3oHe, 00paboTka MHOTOpa3psIiHbIX LEJIbIX YMCEN, AaHATU3 CUMBOJIBHBIX CTPOK U
JpyTUX), QITOPUTMOB IMMOMCKA M COPTUPOBKH, YMEHHE OIpPEIENATh CI0KHOCTh M3Y4YaeMbIX B
Kypce O0a30BBIX QJITOPUTMOB (CyMMHPOBAaHHE 3JEMEHTOB MAacCHBa, COPTUPOBKAa MAacCHBa,
nepeOOpHbIE ATOPUTMBI, TBOMYHBINA TOMCK) M MPHUBOANUTH MPUMEPHI HECKOIBKHX aJTOPUTMOB
pa3HOM CJI0KHOCTH JJIsl pEIICHUSI OAHOM 3a/1a4uu;

BJIaJICHHE YHUBEPCAIbHBIM S3bIKOM IPOTpaMMUPOBaHUs BbicOkoro ypoBHs (Python, Java,
C++, C#), npencraBneHHsMHA O 0a30BBIX THIAX MJAHHBIX M CTPYKTypaxX IaHHBIX, YMEHHE
UCIIOJIb30BaTh OCHOBHBIE YMNPABJISAIONIME KOHCTPYKLIMH, YMEHHE OCYIIECTBISATh aHaIu3
IPEUIOKEHHONM MpPOTrpaMMBbl: OINpPENEeNATh Pe3yJabTaThl pabOThl MPOrpamMMbl IpPU 3aJaHHBIX
UCXOJHBIX JaHHBIX, ONpPEAENATh, NPH KAaKUX HCXOAHBIX JaHHBIX BO3MOXKHO MOJy4YCHHE
yKa3aHHBIX PEe3yJIbTaTOB, BBIBIATH JaHHBIC, KOTOPhlE MOTYT HPUBECTH K OIIHOKE B padoTe
IpOrpaMMbl, GOpPMYIHPOBATh NPEAJIOKEHUS M0 YIYUILIEHUIO TPOrPaMMHOTO KOJ1a;

YMEHHE CO37aBaTh CTPYKTYPHUPOBAaHHBIE TEKCTOBBIE NOKYMEHTHI U JIEMOHCTPALMOHHBIE
MaTepuaibl C MCIOJb30BAHUEM BO3MOXKHOCTEH COBPEMEHHBIX IPOrPaMMHBIX CPEICTB U
00JIaYHBIX CEPBUCOB;

YMEHHE UCTOIh30BATh AIEKTPOHHBIC TAOIUIIBI IS aHAIN3A, TIPEJICTABICHHUS 1 00padOTKA
JAHHBIX (BKJIIOYas BBIYMCICHHE CYMMBI, CPEJHEro apu(pMETHYECKOro, HAUOOJIBLIET0 U
HaMMEHBIIIETO 3HAUYCHHH, pellieHHe YpaBHEHUH, BBIOOP ONTUMAILHOTO peIleHus], ToA00p JTUHUU
TPeHa, pelIeHre 33124 IPOTHO3UPOBAHUS).

B mnpouecce wusyueHuss kypca HHPOpMATUKU yrayOn€HHoro ypoBHS 6 11 Knacce
oOy4armuMucs OyayT JOCTUTHYTHI CIIETYIOIIHE TPEAMETHBIE PE3YJIbTAThI:

YMEHHE CTPOUTh HEPAaBHOMEPHBIE KOJbl, JOIMYCKAIOILIME OJHO3HAYHOE JEKOJUPOBaHHE
cooOuieHnit (nmpeuKCHbIE KOABbI), HCHOJIb30BATH MPOCTEHUIINE KOJbl, KOTOPbIE MO3BOJISIOT
0oOHapy>KUBaTh U UCIPABIISATH OMIMOKYU MPH Nepeaade AaHHBIX, CTPOUTH KOJ, 00eCreunBaroIIni
HAaUMEHBIIIYI0 BO3MOXKHYIO CPEIHIOI0 JJIMHY COOOILEHHUS NMPU HU3BECTHOM YacTOTE CHMBOJIOB,
HOSACHATH IPUHLUIBI PA0OTHI IPOCTHIX AJITOPUTMOB CXKATHS JAHHBIX;

YMEHHE pellaTh aJrOpUTMHYECKUE 3a/adM, CBSI3aHHbIE C aHaJIW30M rpadoB (3agadu
IOCTPOCHHUS ONTUMAIBHOTO MYTH MEXAYy BepIIMHAMU rpada, ompeneneHus KOJIMYecTBa
pa3IMYHBIX IyTeH MEXIy BEpIIMHAMHU OpPHUEHTHPOBAHHOTO AalNMKIMYECKOro rpada), ymeHue
UCNONBb30BaTh JIepEBbsl IPU aAHAIN3E€ U TIOCTPOCHHMHM KOJOB M U1 IPEACTaBICHUS
apu(MeTHUECKUX BBIPAXEHUHN, MPU PELICHWH 3ajjad MOUCKAa U COPTHPOBKH, YMEHHUE CTPOMTH
JIepEeBO WIPHl MO 33JaHHOMY QJITOPUTMY, pa3pabaThiBaTh U OOOCHOBBIBATH BBIMTPBIIIHYIO
CTpATETHIO UTPHI;

yMeHHe pa3pabaThlBaTh U PEalN30BbIBATE B BUJE MPOrpaMM 0a30Bble aIrOPUTMBI, YMEHHE
UCIIOJIb30BaTh B MPOrpaMMax JaHHbIE PA3JIMYHBIX TUIOB C y4ETOM OTpaHUYEHHUH Ha JAMANa3oH
UX BO3MOXHBIX 3HAUEHUH, MPUMEHATh MpPHU PEUICHUU 33734 CTPYKTYPBl JAaHHBIX (CIHCKH,
CIIOBapHM, CTEKHM, OYEpENH, AEpPEeBbs), HUCIOIb30BaTh 0Oa30BbIE OINEpalM CO CTPYKTypaMu
JTAHHBIX, IPUMEHATh CTaHJAPTHBIE U COOCTBEHHBIE MOANPOrpaMMbI Il 0OpaOOTKU YUCIIOBBIX
JAHHBIX M CHUMBOJBHBIX CTpPOK, HCIOJb30BAaTh IMpU pa3paboTke mporpaMMm OHOIMOTEKH
HOJNPOrpaMM, 3HATh (PYHKIHMOHAJIbHBIE BO3MOXKHOCTH WHCTPYMEHTAIBHBIX CPEACTB CpPE.bl



pa3paboOTKH, YMEHHE UCIOIb30BaTh CPEJACTBA OTJIAJKH MPOTrpaMM B Cpezie MPOrpaMMHUpPOBaHMUS,
YMEHHE T0KyMEHTHPOBATh IPOTpaMMBbl;

YMEHHE CO3JaBaTh BeO-CTPAHUIIBI;

BJIaJICHHE OCHOBHBIMH CBEACHUSAMH O 0a3ax JaHHBIX, UX CTPYKTYpE, CPEACTBaX CO3/1aHUS
¥ pabOTHI C HUIMHU, YMEHHE UCIIOIB30BaTh TaOIMUHBIE (PEAIMOHHBIC) 0a3bl TaHHBIX (COCTABIAThH
3anpocsl B 0a3ax JaHHBIX, BBINOJIHATh COPTUPOBKY U MOUCK 3amuceil B 6a3e 1aHHbIX, HAIIOJIHATh
pa3paboTaHHy0 0a3y IaHHBIX) M CIIPABOYHBIE CUCTEMBI;

YMEHHE HCIIOJIb30BaTh KOMIBIOTEPHO-MAaTEeMaTHUYECKUE MOJIENU JIJIsl aHaIu3a OOBEKTOB U
npoueccoB:  (GopMynHpoBaTh LEdb MOJAEIUPOBAHUS, BBINOJHATh AaHAIU3 PE3YJIbTaTOB,
HOJYYEHHBIX B XOJI€ MOJICIHMPOBAHUS, OLEHHBATh COOTBETCTBHE MOJAEIH MOJEIUPYEMOMY
00BEKTY WU MPOLIECCY, MPEACTABIATh PE3yJIbTaThl MOJECTUPOBAHMS B HATJISIIHOM BUJIE;

YMEHHE OpraHU30BbIBaTh JMYHOE HH()OPMAIMOHHOE MPOCTPAHCTBO C HCIIOJIB30BAaHHEM
Pa3IMYHBIX CPEACTB HUGPPOBBIX TEXHOJOTHHA, MOHUMAaHUE BO3MOXXHOCTEH HU(MPOBBIX CEPBUCOB
roCyJIJapCTBEHHBIX YCIYT, HUPPOBBIX 00pa30BaTEIbHBIX CEPBUCOB;

NOHUMaHHE OCHOBHBIX MPUHIUIIOB PabOThI, BO3MOXKHOCTEH U OTpaHUYEHUS] PUMEHEHUS
TEXHOJIOTUI MCKYCCTBEHHOT'O HMHTEIUIEKTa B PA3JIMYHBIX OOJACTSX, HAIWYHME MPEACTaBICHUN O
Kpyre pemiaeMbIX 3a7ad MalluHHOro oOydeHus (pacmo3HaBaHMs, KiIacCU(PHUKAIUU U
IPOTHO3MPOBAHNS) HAJIMUUE MPEACTaBICHUI 00 UCIIOIb30BaHUN UH(POPMALIMOHHBIX TEXHOJIOTHH
B Pa3JIMYHBIX NMPO(eCcCHOHANBHBIX cepax.



TEMATHYECKOE IINTAHUPOBAHMUE

10 KJIACC
KoanuyectBo 4yacos DJIEKTPOHHBIE
Ne HaumeHoBaHue pa3jie/ioB U KonTpoa MpakTu (undpossbie)
n/n TEM NporpaMmmabl Bcero BbHBIE yecKHue oﬁpasonaTe.nb
padoThbI padoThI HBbI€ pecypchl
Paznea 1. llndposasi rpaMOTHOCTH
11 Kommnsrorep - yHHuBEpcanpHOE 6
' YCTPOMCTBO 00PabOTKH JaHHBIX
1.2 [Iporpammuoe obecnieueHue 6
1.3 KomneroTrepHsble cetu
HNudopmannonHas
1.4 dopman 7 2
0€301acHOCTb
Uroro no pazgeny 24
Pa3znen 2. Teoperuueckue 0CHOBbI MH(POPMATUKH
[IpencraBnenue napopmanuu B
2.1 PeA op 19 2
KOMITBIOTEpE
2.2 OcHOBBI aNredphl TOTUKU 14 1
23 KommerotepHas apupmernka 1
Wroro no pazneny 40
Pa3nea 3. Anroput™Mbl M1 NIporpaMMHpoOBaHHe
Brenenue B
3.1 16 0.5
MIPOrpaMMHUpPOBaHKE
3.2 BcnomorarenbHble alropuTMBbI 8 2

JlesiTeIbHOCTD YYUTEJIsI ¢ Y4eTOM
NPOrpaMMbl BOCIINTAHUS

YcTaHaBIMBATh TOBEPUTEIEHBIC
OTHOIICHHS MEX]y YUUTEIIEM H
00yJaronmMucs, CIIoCOOCTBYIOIINX
MIO3UTUBHOMY BOCHPHUSATHIO
oOyJaromuMucs TpeOoBaHHA 1
npock0 yuurens. [loOyxxaath
o0yyaromuxcs coOI01aTh Ha YPOKe
OOIIENPUHATHIE HOPMBI IOBEICHUS,
npaBuiIa OOIICHHUS CO CTAPIIUMHU
(yuuTensMu) U CBEpCTHUKAMU
(oOyuarorumucs). [loxnepxuBaTh
B IETCKOM KOJUJIEKTUBE JIEJIOBYIO,
Ipykeno0Hyro aTMochepy.
CTpouTh BOCIUTATEIbHYIO
NeSTeNbHOCTb C YYETOM
KYJIBTYPHBIX pa3JIMuni JETeH,
MI0JIOBO3PACTHBIX U
WH/IMBUAYATBHBIX OCOOCHHOCTEH.
[IpuBnexkars BHUMaHuE
o0yyaromuxcs K HEHHOCTHOMY



33 UucneHHble METOAbI
14 ANTOpUTMBI 00pabOTKH
' CHUMBOJIBHBIX JJAHHBIX
35 Anroput™mbl 00paboTKH

MaCCHBOB

Htoro no pazneny

Paznen 4. UndopmManmoHHbIe TEXHOJIOT U

41 O0paboTka TEKCTOBBIX
. JIOKYMEHTOB

4.2 AHanu3 JaHHBIX
Htoro no pazneny

PesepBHOE Bpems

OBIIEE KOJIMYECTBO YACOB I10

I[TPO'PAMME

10

44

14

14

136

3.5

2.5

21.5

aCTeKTy M3y4aeMbIX Ha ypOKe
SIBJIEHUM, TIOHSITUM, TIPUEMOB.
AHaINA3UPOBATH pEaIbHOE
COCTOSTHHE JIeN B y4eOHOM Kiracce/
rpymre. [ToOoyxaaTe oOyJaronuxcst
cOOJIIOAATh HA YPOKE MPUHIUIIBI
y4eOHOM TUCIUTIINHBI U
caMOOpraHu3aluu.
Opranu3oBbIBaTh SKCKYPCHUH,
MOXO/IbI, SKCIICTUIUU | T.1I.
3amuinath JOCTOUHCTBO U
HWHTEPEChl 00YJaroIIIXCsl, TOMOTaTh
JCTSIM, OKa3aBIIUMCS B
KOH()JIMKTHOW CUTyalluu W/Win
HEeOJIaroNMPHUITHBIX YCIOBUSX.



11 KJIACC

KoandyecTBO 4acoB

Ne HaumenoBaHue pa3ieiioB 1
n/n TeM MPOrpaMMBbl Bcero

Pa3nea 1. Teopernueckune 0CHOBbI HH(POPMATHKH

WNudopmanus u

1.1 10
HH(pOpMaLIOHHBIE TIPOLECCHI
1.2 MopenupoBanue 8
Wroro no pazneny 18
Pa3nea 2. AnropuT™Mbl M1 NIpOorpaMMHpOBaHHe
2.1 DNEeMEHTBI TEOPUH AJITOPUTMOB 6
AJTOPUTMBI U CTPYKTYPbI
o) P PYKTYp 78
TAHHBIX
OcHOBBI 00BEKTHO-
2.3 OPUEHTUPOBAHHOTO 16
MPOrPaMMHUPOBAHUS
Htoro no paszneny 50
Paznen 3. UndopmanmoHHbIe TEXHOJIOTHA
31 KomMnbrorepHO-MaTEMaTHUECKOE 2
' MOJICITHPOBAHHE
3.2 ba3br nagHbBIxX 10
33 Beb6-caiitbr 14

34 KomnbrotepHas rpagpuka 8

KonTpoa
bHbIE
padoThI

DJICKTPOHHBIE
IpakTn (uudgposbie)
YyecKue o0pa3oBaTteib
padoTbI HbI€ pecypchbl

2.5

10

4.5

3.5

JeATeJIbHOCTD YYHTEJISI € y4eTOM
NpOrpaMMbl BOCTIMTAHUSA

YcTaHaBIMBATh TOBEPUTEIILHBIC
OTHOIICHHS MEX]y YUUTEIIEM H
00y4aroImuMHCs, CIOCOOCTBYOIIIX
MO3UTUBHOMY BOCHPHUSATHIO
oOydJaronuMucs TpedoBaHUN 1
npock0 yuurens. [lo0yxxaath
oOyJaromuxcsi cooM0IaTh Ha YPOKe
OOIIENPUHATHIE HOPMBI IOBEICHUS,
npaBuiia OOLICHHUS CO CTAPIIUMHU
(yuuTensiMu) U CBEpCTHUKAMU
(oOyuarorumucst). [lonnepxuBaTth
B IETCKOM KOJUJIEKTUBE JIEJIOBYIO,
IpYKeao0HyI0 aTMochepy.
CTpouTh BOCIUTATEIbHYIO
NESTeNbHOCTb C YYETOM
KYJIbTYPHBIX Pa3Juyui JETeH,
MI0JIOBO3PACTHBIX U
WH/IMBUAYATbHBIX OCOOCHHOCTEH.
[IpuBnexkars BHUMaHuE
00yJaromuxcs K IEHHOCTHOMY
acIeKTy M3y4aeMbIX Ha ypOKe



3.5 3D-MonenupoBaHue

Uroro no pazgeny

PesepBHOE Bpems

OBIIEE KOJIMYECTBO YACOB I10
I[TPO'PAMME

48

20

136

36.5

SIBJIEHUM, TIOHSITUM, IPUEMOB.
AHanu3upoBaTh PeabHOE
COCTOSTHHE JIeN B y4eOHOM Kiracce/
rpynmne. [ToOyxmars 00ydaromuxcst
coOII0AAaTh HA YPOKE MPUHIUIIBI
y4eOHOM TUCIUIUINHBI U
caMOOpraHu3aluu.
Opranu3oBbIBaTh SKCKYPCHH,
MOXO/IbI, SKCTIETUIUH U T.1I.
3amuminaTh JOCTOUHCTBO U
HMHTEPEChl 00YYarOIINXCsl, TOMOTaTh
JETSIM, OKa3aBIINMCS B
KOH(JIMKTHOW CUTYyaIuy W/1iu
HEeOJaroNMpUITHBIX YCIOBUSX.



IHOYPOYHOE IINTAHUPOBAHHUE
10 KJIACC

Ne

wn Tema ypoka

TpeboBanus TEXHUKH OE30MTACHOCTH U
TUTHEHBI IIPU paboTe ¢ KOMIbIOTEPAMU U
JIPYTMMH KOMIIOHEHTaMHU UG POBOTO
OKPYKEHHS

[IpuHUMIIBI paOOTHI KOMIIBIOTEPOB U
KOMITBIOTEPHBIX CUCTEM

OOMEH JaHHBIMHU C ITOMOIILIO IIINH.
KonTtposnepsl BHEIIHUX YCTPONCTB

ABTOMaTHYECKOE BBIIIOJIHEHNE IPOIPAMMBI
IIPOLIECCOPOM

OneparuBHas, NOCTOSTHHAS U
JOJATOBpeMEHHast aMATh. KoHTpoIiepbl
BHEIIHUX YCTPOMUCTB. IIpsamoit noctyn k
aMATH

CoBpeMEHHbBIE KOMITBIOTEPHBIE
TEXHOJIOTHH

[IporpammHoe obecnieueHue
KOMIIBIOTEPOB, KOMIIBIOTEPHBIX CUCTEM U
MOOMJIBHBIX YCTPOMCTB

CucteMHOe ITporpaMMHOE 00ecIieueHHe.
OnepanmoHHbIE CUCTEMBI

KoanuyecTBO 4acoB

Bcero

KonTpoJbHbie
padoThI

IIpakTHYecKue
padoTbI

Jlara
U3YYeHHs

DJICKTPOHHBIE
uudpoBbie
o0pa3oBaTe/ibHbIE

pecypcebl



10

11

12

13

14

15

16

17

18

19

20

21

Yrunutel. [IpaiBepsl yCTPOUCTB.
[TapamiensHOE IPOrpaMMHUPOBAHKE

NucTamsauus U JeMHCTAIUTSIUS
MPOrPaMMHOTO O0eCTIeUeHus

®daiinoBbie cuctembl. [IpuHIUTIBL
pa3MenieHUs] 1 UMEHOBaHUS (ailyioB B
noJroBpeMeHHoM maMsaTH. [1laGmonsr mms
omucaHus Tpyni (hanaoB

3axkoHOAATEIBCTBO Poccuiickoi
®denepary B 00J1aCTH IPOrPaMMHOIO
oOecrieueHnst U JaHHBIX

[TpuHIHITEI TOCTPOCHUS U anapaTHbIE
KOMITOHEHTHI KOMITBIOTEPHBIX CETEH.
CereBble MPOTOKOJIBI

Cetb MHTEpPHET

Pa3nenenne IP-cetn Ha mojceTH ¢
IOMOIIIBIO MAaCOK ITOACETEN

CereBoe aIMUHUCTPUPOBAHNE

Bune! nestensHocTr B cetn IHTEpHET.
Cepsucsl UuTepHeTa. ['ocynapcTBeHHbIE
ANEKTPOHHBIE CEPBUCHI U YCIYTH

WNudopmannonnas 6€30macHOCTb

BpenonocHsle nporpaMmHoe obecredeHne
U METO/IbI OOpPBHOBI ¢ HUM

[TpakTrueckas paboTa 1o Teme

" AHTHUBUPYCHBIE IPOrPAMMBI"
Opranu3zanus JMYHOTO apXUBa
nHpopmanuu. PezepBHoe KonupoBaHue.



22

23

24

25

26

27

28

29

30

31

32

[TaposibHas 3amuTa apxuBa
[IudpoBanme naHHBIX

Anroputm mmdposanus RSA.
Creranorpadus

[IpakTuyeckas pabora o Teme
"[lludppoBanue naHHbIX"

Nndopmanus, 1aHHbIE U 3HAHUS.
NudopmanronHsle mporeccs B IpUpo/Ie,
TEXHUKE 1 OOIIECTBE

HenpepbiBHBIE U TUCKPETHBIE BETUUNUHBI U
curHaisl. Heo0XxoaumocTh AUCKpeTU3aluu
nH(popMalnu, IpeJHa3HAYeHHON s
XpaHEeHUS, TIepeiadyu U 00pabOTKH B
M(pPOBBIX CUCTEMAX

JIBon4HOE KOoMpoBaHue. PaBHOMEpHBIE U
HepaBHOMEpHbIE KOAbI. JlekoanpoBaHue
COOOIIeHUH, 3aITMCAHHBIX C TOMOIIbIO
HEpaBHOMEPHBIX KOJIOB

Ycenosue @ano. I[loctpoeHre 0AHO3HAYHO
JIEKOANPYEMBIX KOJIOB C TOMOIIBIO JEPEBA.
I'pad An. A. MapkoBa

EnuHuIBI U13MEpeHns KOIUYecTBa
uHpopmanuu. AnpaBUTHBIA TOIXOA K
OLIEHKE KOJMYECTBa MH(OpMAIIH
CucteMbl cUMCICHUS

[TepeBoa uncen U3 OAHON CUCTEMBI
CUHCJICHUS B IPYTYIO

JIBonuHas1, BOCbMEpUYHAs U



33

34

35

36

37
38
39

40

41

42

43

meCTHaAUAaTCpuIHasA CUCTCMbI CHUCIICHUA,
CBs3b MCXKYy HUMH

,Z[BOI/I‘IHaH, BOCBMCpHUYHAA U
MeCTHaAUAaTCpUIHaA CUCTEMbI CHUCIICHUA,
CBA3b MCXKY HUMU

I[BOI/I‘-IH&?I, BOCbMCpHUYHAA U
meCTHaaAuaTCpuIHasa CUCTEMBI CHUCIICHUA,
CBsA3b MCXKIY HUMHA

ApudmeTraeckne onepanuu B
MTO3UITUOHHBIX CUCTEMAaX CUHCIICHUS

TpOI/I‘lHaﬂ YPAaBHOBCHICHHAA CUCTCMaA
CUHCJICHUA

JIBOMYHO-JIECATUYHAS CUCTEMA CUUCIICHUS
KonupoBanue TekcToB
PacTpoBoe konupoBaHue U300paxeHH

[IpakTuueckas pabora o Teme
"luckpeTusanus rpapuueckoi
uHpopmanun"

LBeToBbie MOnenu. BekropHoe
kogupoBanue. @opmatsl (paiios.
Tpéxmepnas rpaduka. @pakranpHas
rpaduka

Koauposanue 3Byka. OneHka
MHPOPMALIMOHHOTO 00bEMA 3BYKOBBIX
JAHHBIX TP 33/IaHHBIX YaCTOTE
JUCKPETU3ALMH U PA3PSIHOCTH
KOZMPOBaHUS

[IpakTuyeckas paborta 1o Teme



44

45

46

47

48

49

50

51

52

53

54

"JluckpeTH3anus 3ByKOBOW HHPOpMALUHU'
OCHOBBI aJITEOPHI JIOTUKA

Jlormueckue onepanuu. Ta0muirbt
HCTHHHOCTH

Jlornueckue BBIPAXKCHUS. Jlornueckue
TOXICCTBA. I[OKa?»aTCHBCTBO JJOIT'MYCCKHUX

TOXKICCTB C IIOMOIIBIO Ta6.]II/H_[ HUCTUHHOCTHU

[TpakTrueckas paboTa 1o Teme
«IToctpoeHue u anam3 TabIUIL
WUCTHHHOCTHU B TAOJIMYHOM IPOIIECCOPE»

Jlormueckme Ooncpanru U orncpanun HaJg
MHOKECTBaMH

Jlornueckue onepauuu U ONEepaluy Hal
MHOECTBAMHU

3aKOHBI anTeOphl JIOTHKUA. DKBUBAJICHTHBIE

npeo6pa30BaHI/m JJOTNYCCKUX BBIpa)I(CHI/Iﬁ

Jlornueckne YPaBHCHUA U CUCTEMBI
ypaBHEHUH

Jlornuyeckue QyHKIMH. 3aBUCUMOCTh
KOJIMYECTBA BO3MOKHBIX JIOTMUECKHUX
(GYHKIHN OT KOJTMYECTBA apTyMEHTOB.
[TonHble cucTeMBl TOTHYECKUX (QYHKIUN

Kanonnyeckue (hopMbl TOrHYECKHX
BbIpaykeHUI1. COBEpIICHHbBIE
JTN3BIOHKTUBHBIE U KOHBIOHKTHBHbIE
HOpMaJbHbI€ (POPMBI, ATITOPUTMBI UX
MIOCTPOEHHUS 10 TaOIHIIE HCTUHHOCTU

Jlorndeckue 31eMeHTHI B COCTaBe



55

56

57

58

59

60

61

62

63

64

KOMIIBIOTEpA

Tpurrep. Cymmarop. MHoropaspsigHblil
CyMMAaTop

[TocTpoeHune cxem Ha JTOTHYECKUX
3JIeMEHTax. 3aluch JOTHYECKOTO
BBIPAKEHUS 110 JIOTHYECKOU CXeMe

MUuKpOCXEeMBbI U TEXHOJIOTHS KX
MPOU3BOJICTBA

IIpencraBneHue LEIbIX YNACEN B TAMATH
KoMIIbroTepa. OrpaHUYEHHOCTD AUAINa30Ha
4KCeJl IPU OTPaHUYEHUH KOJINYECTBA
paspanos. Ilepenonnenue pa3psaHoin
CETKH

be33HakoBbIE U 3HAKOBBIC TAHHBIE.
3HaKOBBIN OWT. [IBONYHBIH
JOTIOJTHUTEIBHBIN KOJI OTPULIATEIIBHBIX
qucen

[ToGuTOBBIC TOTHYECKHE OTIEPAITHH.
Jlornueckwnii, apuMeTHUCCKUIN 1
HUKJIUYECKUN CIIBUTH

udpoBanue ¢ TOMOIIbIO TOOUTOBOI
onepauuu «uckaovaromee NJIN»
[IpencraBneHue U XpaHeHUEe B MaMITH
KOMITbIOTEpa BEUIECTBEHHBIX YUCET
BrinosiHeHue onepanuii ¢ BEIIECTBEHHBIMU
YHCIIaMH{, HAKOTIJIEHUE OITHOOK MpH
BBIUHCIICHUSX

[IpakTuueckas padbora no teme «M3yuenue



65

66

67

68

69

70
71
72
73
74

75

76

77

nopaspAAHOro MallIMHHOT'O NPCACTABIICHUS

HECJIBbIX U BCIICCTBCHHBLIX YN CCII»
AHanu3 aaropuTMoB

Dransl pelieHus 3a1a4 Ha KOMIIBIOTEPE.
HNHcTpymMeHTaNbHBIE CPEACTBA!
TPAHCIATOP, OTIATUUK, TPOPHIUPOBIIUK
Cpena nporpammupoBanus. Komnumsus
Y UHTEPIpETALHs IPOrPAMM.

Bupryansneie mammnbl. THTErppOoBanHas

cpena pa3padoTKu
Meroas! OTJIaIKU IPOTPaAMM

Tunsl nepeMeHHbIX B S3bIKE
MIPOrpaMMHUPOBAHUS

OO0paboTKa MebIX Ynce

O0paboTka BeIECTBEHHBIX YHCET
CrnyualiHble U TICEBAOCITyYaiHbIE YnCIa
BerBnenus. CnoxHbIe yCITOBUS

[ukmel ¢ ycinoBuem

¥kl MO NEpeMEHHOM.
B3anMo3amMeHs1eMOCTh pa3IMYHbBIX BUIOB
LUKJIOB

O06paboTka HaTypaJbHBIX YHCET C
UCTIOJIb30BAHUEM LIUKIIOB

HaxomneHHe BCCX IMPOCTHIX YHUCECII B
3aJaHHOM AHaIla30HC HpaKTI/I‘IeCKaH

pa60Ta o TeMe «Pelenue 3agay METog0M

nepebopar»

S S Sy

0.5



78
79

80

81

82

&3
84

85

86

87

88

89

90

91

92

HNuBapuaHT nukia
JIoKyMeHTHUpOBaHHE IPOTpaMM
O06paboTKa JaHHBIX, XPAHSIIUXCS B
¢aitnax

PazOuenue 3agaun Ha noa3agauu

Hcnonws3oBanne cTaHIapTHOW OMOIMOTEKH
A3bIKa IporpaMMupoBanus. [lonximrouenne
O6MOIMOTEK MOAPOrpaMM CTOPOHHUX
IIPOU3BOIUTENEH

[MoxmporpamMms! (TIporieTypsl U QYHKIIH)
[Monmporpamms! (TIporieIypsl U QYHKLIUH)
[TpakTrueckas paboTa 1o Teme
"PazpaboTtka moamporpamm"

Pexypcus. PexypcuBHbie 00bEKThI
(ppakransr). PexypcuBHBIE TPOIIEAYPHI U
¢yskuuu. Mcnone3oBaHue cTeka JUis
OpPraHMU3alM PEKYPCHUBHBIX BEI30BOB
[IpakTuyeckas paboTta 1o Teme
"PexypcuBHbIe TOANIPOrpaMMBbI"
MoaynbHBIA IPUHLKI TOCTPOCHUS
IIPOrpaMMm

YuciaeHHble METOEI

[IpakTuyeckas paborta 1o Teme
«HucneHHoe pelieHue ypaBHEHUI
Hcnonp30BaHne AMCKPETU3ALNN B
BBIYHMCIIUTENBHBIX 3aa4ax

[IpakTuueckas pabora o Teme



«IpnbnmxEHHOE BBHIYUCIICHHE JTHH
KPUBBIX U TUIOMIAIeH GUryp»

[IpakTrueckas pabota o teme «Ilouck

93
MakcuMyMa (MUHUMYyMa) (pyHKIIMKI»

OO0paboTKa CHMBOJIBHBIX JTAHHBIX.
94 ANTOpPUTMEI 00PaOOTKH CHMBOJIBHBIX
CTPOK: MOACYET KOJIMIECTBA MOSBICHUI

CHMBOJIa B CTPOKE

AnropuT™MbI 00pab0OTKH CHMBOJIBHBIX
95 CTPOK: pa30HeHNe CTPOKU Ha CJIOBA IO
POOETHHBIM CHMBOJIAM

Anroput™bl 00pabOTKH CUMBOJIBHBIX
CTPOK: MOMCK MOJACTPOKU BHYTPU JaHHOU

96
CTPOKH; 3aM€Ha HalJICHHOM MOJICTPOKHU Ha

JIPYTYIO CTPOKY

[MpakTHueckas paboTa Mo Teme

97 "O06paboTKa CTPOK C UCIIOJIL30BAHUEM
(GyHKIMNA CTaHIapTHON OMOTUOTEKH SI3bIKA

MporpaMMUpoBaHus"
98 I'enepanus cioB B 3aJJaHHOM aji(aBuTe

MaccuBsI 1 TIOCITIEA0BATEITLHOCTH YHCET.
99 [TpakTrueckas paboTa 1o Teme
"JanonHenue maccusa'

100 O06001IEHHBIE XapaKTEPUCTHKH MacCHBa

JIMHEeNHEBII ITIONCK 3aJaHHOT0 3HAUEHNI B
101 MaccuBe. [Ipaktnueckas paboTa mo reme

"JInHeHbBINA TOUCK 3aJaHHOI0 3HAYEHHUS B
maccuse"



102

103

104

105

106
107
108
109
110

111

112

113

114

[Ipaktuyeckas padora no Teme "[lorck
MUHHMAJIBHOTO (MaKCUMAJILHOTO)
3JIEMEHTa B YMCIIOBOM Maccuse"

CopTrpoBKa OJTHOMEPHOTO MaCCUBA.
[IpocTbie METOIBI COPTUPOBKH.
[IpakTuyeckas padora no Teme "IIpocTteie
METO/Ibl COPTUPOBKHU MaccuBa"

CoptupoBka ciausiHieM. boicTpas
COpPTHPOBKA MaccuBa (aJIrOPUTM

QuickSort). Ilpaktuueckas pabora no reme

"BeicTpas copTupoBka Maccupa”

JIBOUYHBIN MOUCK B OTCOPTUPOBAHHOM
MaccuBe. [Ipaktuueckas paboTa 1o teme
" JIBOMYHBIN TTOUCK"

JIByMepHbIE MAacCUBBI (MaTpPHULIbI)
Anroput™mbl 00pabOTKH MaTpPHUIL
Pemenue 3a1a4 aHanu3a JaHHBIX
CpencTBa TEKCTOBOIO IpoLeccopa
KomnbroTepHast BEpcTKa TEKCTa

[IpakTuueckas padbora no teme "BépcTka
JOKYMEHTOB C MaTEMATUYECKUMU
dbopmynamu”

WHCTpYyMEHTHI perieH3UpOBaHuUs
[IpakTuyeckas pabota o Teme
"MHOrocTpaHu4YHbIE TOKYMEHTHI"

O6umaunbie cepBuckl. KomnexktuBHas
pabota ¢ tokymeHnTamu. [IpakTudeckas

—_— = e e

0.5

0.5

0.5

0.5



115
116

117

118

119

120

121

122

123
124

pabota no Teme "KosuiektuBHas paboTa ¢
JTOKyMeHTaMu"

Ananus na"gelX. bosplye naHHbIe
Maimnnoe oOy4eHue

AHalu3 JaHHBIX C TOMOIIBIO AIICKTPOHHBIX
Ta0IUI]

[IpakTrueckas pabota o Teme "AHanus
JAHHBIX C MTOMOIIBIO AIEKTPOHHBIX
Taoaui"

[Moctpoenne rpadukoB GpyHKITHIA.
[IpakTuueckas pabora o Teme
"HarnsigHoe npencraBieHue pe3yJibTaTOB
CTATUCTUYECKON 00pabOTKH TaHHBIX B
BU/JIE IUarpaMM CPeJICTBaMHU PEaKTopa
ANEKTPOHHBIX Tabmuil"

JIuauu tpenna. [lpaktuueckas padota no
teme "[lonOop nmuHUM TpeHaa,
MPOrHO3UpOBaHUE"

[Tonbop napamerpa. [IpakTuueckas padbora
1o TeMe "HucieHHoe pelieHne ypaBHeHu
C TIOMOIIBIO TOI00pa mapamerpa”
OnTuMu3aIus Kak MOUCK HAMITydIIero
pElIeHUS B 3aIaHHBIX YCIOBHSIX.
[IpakTuueckas pabora no teme "Pemenue
3a]a9 ONTUMH3AIHHY C TIOMOIIBIO
AJICKTPOHHBIX TabIUI"

PesepBHOE Bpems

Pe3epBHOE BpeMst

0.5

0.5

0.5

0.5



125
126
127
128
129
130
131
132
133
134
135
136

OBIIEE KOJIMYECTBO YACOB I10

PesepBHOE Bpems
Pe3epBHOE BpeMst
PesepBHOE Bpems
PesepBHOE Bpems
Pe3epBHOE BpeMst
PesepBHOE Bpems
Pe3epBHOE BpeMst
PesepBHOE Bpems
PesepBHOE Bpems
Pe3epBHOE BpeMst
PesepBHOE Bpems

PesepBHOe Bpems

I[TPO'PAMME
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11 KJIACC

Ne
n/n

10

11
12

Tema ypoka

KommgectBo nnpopmanmu
AJNTOPUTMBI CKAaTUS TAaHHBIX
Anroputm Xahdmana

[TpakTuyeckas pabora o Teme "Cxatue
JAHHBIX C TOMOUIBIO AITOPUTMA
Xappmana"

Anroputm LZW

AJ'Il"OpI/ITMI)I CIKaTuA JAHHBIX C IIOTCPSIMHU.

[TpakTrueckas padota o teme "Cixarue
naHHBIX ¢ ToTepssmu (anroputmel JPEG,
MP3)"

CkopocTb nepejauu JaHHBIX
[TomexoycToNYMBBIE KOABI

[TpakTrueckas paboTa o Teme
"TTomexoycToWUUBBIE KOIBI"
Cucrembl. KOMIIOHEHTBI CHCTEMBI U UX
B3anmoeiictBue. CucTeMHbIH 3P QeKT.
Yupasienue kak nH(HOPMAIMOHHBIN
nporecc. OOpaTHas CBSI3b

Mogenu 1 MOaEnTMpOBaHUE
I'pader

KoanuyecTBO 4acoB

Bcero

KonTpoJbHbie
padoThI

IIpakTHYecKkue
padoTshI

0.5

Jlara
U3yYeHUs

DJIeKTPOHHbBIE
uudgpoBbie
o0pa3oBaTe/bHbIE

pecypcebl



13
14
15

16

17

18

19

20

21
22

23

24

25

26

Pemenue 3aau ¢ nomouisio rpagos
HepeBbs
OCHOBBI TEOPHUH UTP

[TpakTrueckas padota no Teme "Ilouck
BBIUTPBHIIIHON CTPATETUH B UTPE C MOTHOM
uHpopmanuein"

CpezncTBa HCKYyCCTBEHHOTO MHTEIIEKTA

[TpakTrdeckas pabora no Teme "Cpencrsa
HCKYCCTBEHHOI'O MHTEIeKTa"

dopmannzanys NOHATHS aITOPUTMA.
Mamuna TerOpUHra Kak YHUBEPCAJIbHAS
Mozenb BeruuciaeHuil. Tesuc Yépua—
Trropunra

[TpakTuyeckas paboTta o Teme
"CocraBieHue POCTOM MPOrpaMmsl AJIs
MamuHbl Teropunra"

Mammna Iocta
Hopmanensie anropudmel MapkoBa

AJTOpUTMHYECKU HEpa3pEIINMBbIE 3aJa4u.
3anaua octaHoBa. HeBo3MOXKHOCTH
aBTOMATHYECKOW OTIAIKU MPOTrpaMM

CI10°KHOCTH BBIYHUCIICHUU

[Touck mpOCTHIX YKCEN B 3aJJaAHHOM
JMana3oHe ¢ IOMOIIbIO aJITOPUTMa
«pemnieto IparocheHan

[TpakTryeckas padota no Teme "[lonck
IIPOCTBIX YKCEN B 33/1aHHOM Jliana3zoHe"



27

28

29

30

31

32

33

34

35

36

MHoropa3psiiHbIe Leble YUcia, 3a1a4n
JUTMHHON apu(pMETUKH

[TpakTrueckas paboTa 1o Teme
"Peann3anusa BEIYUCIEHUI C
MHOTOpa3psIHbIMHU YHCIaMu"

CrnoBapu (accollMaTUBHBIE MACCHUBHI,
0oTOOpaskeHHs ). X3MI-TaOJIUIIBI.
[TocTpoenwue andaBUTHO-YACTOTHOTO
cJIOBapsi JIJIs 3aJIaHHOTO TEKCTa

[TpakTrdeckas paboTta 1o Teme
"TToctpoenue andaBUTHO-9aCTOTHOTO
cioBaps ISl 3aIaHHOTO TekcTa"

AHanu3 TeKCcTa Ha €CTECTBEHHOM SI3BIKE.
Brigenenue mociie10BaTelIbHOCTEH 10
mabsnony. PerynspHsie BbpakeHUsI.
YacTOTHRIN aHAIIN3

ITpakTuueckas padora no teMe "AHanus
p p
TEKCTa HAa ECTECTBEHHOM A3bIKE"

Crexu. AHanu3 npaBUILHOCTH CKOOOYHOTO

BBIPAXKCHUSA

Brruncnenue apupmMerndeckoro
BBIPA)KCHUSI, 3aIIMCAHHOTO B TIOCTQHUKCHOMN
dhopme

[TpakTruyeckas paborta o Teme
"Brrancienue apupmMeTn4eckoro
BBIPA)KCHUSI, 3aIIMCAHHOTO B TIOCTQHUKCHOMN
dbopme"

Ouepenu. Mcnonp3oBanue ouepenu ais



37

38

39

40

41

42

43

44

45

BPCMCHHOT'O XpaHCHHA JaHHBIX

[TpakTrueckas paboTa 1o Teme
"Ucnonb3oBanue ouepenn"

Hepesps. Peanuzanus nepesa ¢ MOMOILBIO
CCBUJIOYHBIX CTPYKTYp. J|BOouuHbIE
(bunapusbie) nepesbs. [locTpoenne nepena
11 33JAaHHOTO apU(PMETHUECKOTro
BBIPAKEHUS

[TpakTrdeckas pabora 1o Teme
"Ucnonp30BaHue 1€PEBHEB IS
BBIYHCIICHUS apU(PMETHIECKUX
BBIpaYKCHHIT"

PexypcuBHbBIE anroput™Mbl 00X0/1a AepeBa.
Vcnonp30BaHue cTeKa M O4epen ISt
o0xoja repena

PexypcuBHBIE anroput™Mbl 00X0/1a IepeBa.
Hcnonp30BaHue CTEKA U OUEPEIH IS
o0xoja nepena

Anroputmsbl Ha rpadax. [Toctpoenue
MUHHMAaJIBbHOTO OCTOBHOTO JIepeBa
B3BCIIICHHOTO CBSI3HOTO
HEOPHEHTUPOBAHHOTO rpada

O6xox rpada B riryouny. O6xox rpada B
[IUPUHY

KosndecTBo pa3nuyHbIX MyTEH MEKITY
BEPIIMHAMHA OPUCHTHPOBAHHOTO
aIMKINYecKoro rpaga

Anroputm JlefKCTpsI.



46

47

48

49

50

51

52

53

54

55

[TpakTuyeckas paboTta o Teme
"BolunciieHue 1IMHbI KpaT4ailero my T
MEXy BepIImHaMHu rpada (anroputm
HeiikcTpsr)"

Anropur™m ®noiiga—Yopauia

3agayu, penraeMplie ¢ TOMOIIBIO
JUHAMHYECKOTO IPOrPaMMUPOBAHHSA:
BBIUUCIIEHUE PEKYPCUBHBIX (YHKIIMH

[TpakTudeckas paboTta 1o Teme
"Boluniciienue pekypcUBHbBIX (PYHKINN €
MOMOILBIO JUHAMUYECKOTO
MpOrpaMMHUpOBaHus"

3agauu, penraemMbie ¢ MOMOILbIO
JTUHAMUAYECKOTO MMPOTPAaMMHUPOBAHUS:
IOJCYET KOJIIMYECTBA BAPUAHTOB

[TpakTuueckas padora no teme "[loacuér
KOJIMYECTBA BAPUAHTOB C IIOMOIIBIO
JUHAMHMYECKOT0 IIporpaMMupoBaHus"

33,[[8.‘{1/[, peuracMabIC C MOMOIIBIO
AXHAMHUYCECKOI'O IIpOrpaMMHUpPOBaHUNA:
3aJa4d OIITUMH3all1

[TonsTue o mapagurmax
nporpammupoBanus. O030p sI3bIKOB
MIPOrPaMMHUPOBAHUS

[TonsiTrie 06 00BEKTHO-OPUCHTHPOBAHHOM
MPOrPaMMHUPOBAHUN

O0BekTHI U Kinacchl. CBOMCTBA U METOIBI
00BEKTOB
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57

58

59

60

61

62

63

64

65

66

67

68

OOBEKTHO-OPHEHTUPOBAHHBIHN aHAIN3
[TpakTrueckas paboTa o Teme
"Hcnonp30BaHue TOTOBBIX KJIACCOB B
nporpamme”

Pazpabotka mporpamm Ha OCHOBE
00BEKTHO-OPUEHTUPOBAHHOTO MOJIX0
[Tpaktuyeckas padora "Pa3paboTka
MPOCTOH MPOrpaMMBbI C UCIIOIB30BAaHUEM
KJ1accoB"

WNukancymsuus. [Ipaktudeckas padora no

Teme "Pa3paboTka Ki1acca, UCIOJIb3YIOIEro

MHKAICYJISIIHI0"
Hacnenosanue. [Tomumopdusm

[TpakTudeckas pabora Mo Teme
"PazpaboTka nepapxuu Ki1accoB"

Cpenbl OBICTPOI Pa3pabOTKU MPOrpaMM.
[TpoexTrpoBanue uHTepderica
II0JIb30BATENIA

[IpoexTupoBanue uaTEpdEiica
MOJIb30BATEIS
Hcnons30BaHuEe rOTOBBIX YIIPABIISEMbIX

AJIEMEHTOB JIJIs IOCTPOEHUs uHTEepdeiica

[TpakTrueckas paboTa mo Teme
"Pa3zpaboTka rnmporpammsl ¢ rpadu4eckum
uHTepdeiicom”

W3ydenue BTOpOro sA3blka
IPOrpaMMUPOBAHUS

N3yueHnne BTOPOro si3pka

0.5



69

70

71

72

73

74

75

76
77

78

79

IIPOrpaMMHUPOBAHUS

OTamnsl KOMIIBIOTCPHO-MAaTEMATHYCCKOT'O
MOACIINPOBAHUA

JluckpeTruzanus Ipu MaTeMaTH4eCKOM
MOJICJIMPOBAHUHN HETIPEPHIBHBIX MPOIECCOB.
MoaenupoBaHu€e IBUKEHHUS

[TpakTudeckas paboTa Mo Teme
"MopenupoBaHue qBUKEHUA"

MopenupoBaHre OMOJIOTHUECKUX CHCTEM.
[TpakTuueckas paboTa Mo Teme
"MonenupoBaHue OMOIOTHYECKUX cucTeM"

MaremaTH4ecKre MOIEIN B DKOHOMHUKE.
BrruucnutenbHbIe SKCTIEPUMEHTHI C
MOJEIIMA

BepostHocTHBIE MOAEenu. [IpakTueckas
pabora o Teme "MmMuTanimonHoe
MOJIETTUPOBAHUE C TOMOIIBI0 METO1a
Momnre-Kapno"

KomMmnbproTepHOE MOIETMPOBAHUE CUCTEM
YIIPaBIICHUS

O06paboTka pe3yJbTaTOB SKCIIEPUMEHTA
Tabnuunble (pensuroHHbIE) 0a3bl JAHHBIX

ITouck, copTupoBKa U GUIBTpALUSL
JAHHBIX. 3ampoChl Ha BBIOOPKY JaHHBIX.
3anpocsl ¢ mapameTpaMu. Berancisiembie
II0JIA B 3aIIpOCax

[Mpaktuyeckas pabora no Teme "Padora ¢
rotoBoii 0a3zoi faHHBIX"

0.5

0.5



80

81

82

&3

84

85

86

87

88

89

90

91
92

93

Muororabnuunasie 0a3bl JaHHBIX. THIIBI
cBsi3el Mexay Tabiunamu. Buemnuit
Kito4. 1{emocTHOCTh 6a3bl JaHHBIX
[TpakTuueckas pabora Mo Teme
"Pa3paboTka MHOTOTaOIUYHOM Oa3bl
JTaHHBIX "

3anpockl K MHOTOTa0IMYHBIM Oa3aM
TAHHBIX

[TpakTudeckas padora o Teme "3ampocs K
MHOTOTAOIMYHOM 0a3e qaHHBIX"

S3pIk ynpaBnenus qaaasiMu SQL

[TpakTrueckas paboTa 1o Teme
"VrpasieHre JaHHBIMH C TTIOMOIIBIO S3bIKA
SQL"

Hepensiimonnsie 60a3bl JaHHBIX.
OKCIEPTHBIE CUCTEMBI
WHTepHeT-npunoxxeHus

[TonsiTE O cepBEpPHOM U KIIMEHTCKOU
JacTaX canTa. TeXHOJIOTHS «KIUEHT —
cepBep», €€ JOCTOMHCTBA U HEOCTaTKU

OcHoBsl s136ika HTML

ITpakTuyeckas padora no Teme "Co3nanue
TEKCTOBOU BeO-CTpaHUIIbI"

OcHoBbl a1361ka HTML
OcHoBol s136ika HTML

ITpakTuyeckas padora no teme "Co3nanue
Be0-CTpaHUIIbl, BKIIOYAIOLIECH



94

95

96
97
98

99

100

101

102

103

104

105

MYJIbTUMEUIHbIE 00BEKTHI (PUCYHKH,
3BYKOBBIE JIaHHbIE, BU/I€0)"

OcHoBbI KackaaHBIX TabmuIl ctuieit (CSS)

[TpakTrdeckas paboTta 1o Teme
"OdopmieHue CTpaHHIlbl C TOMOIIBIO
KacKaIHbIX TaOuL criieii”

Cuenapumu Ha si3p1ke JavaScript
Cuenapuu Ha si3bIKe JavaScript
®opmbl Ha BEO-CTpaHULIE

[TpakTuyeckas padota no Teme "O6paboTka
JTaHHBIX Gopm"

Pa3menienue Be6-caiiToB. Ycimyra
XOCTHHTA. 3arpy3ka (aiioB Ha CalT

Kanpuposanue. Mcnpasnenue
nepcnektussl. ['ucrorpamma. Koppeknus
YPOBHEH, KOPPEKIIMSI LIBETA.
OO6eciBeunBaHKE IBETHBIX N300PKCHHI

BBona n300pakeHuli ¢ UCTIOTh30BAaHHEM
Pa3NUYHBIX UPPOBBIX YCTPONUCTB.
[TpakTudeckas pabora o Teme "O6padboTka
undposbix Gororpaduit”

Petymis. PaboTa ¢ obnactsimu. OUIBTPHL.
[TpakTuyeckas padora no Teme "Peryuib
udpoBsIX poTorpaduii”

MHorocmnoitabie n3o0pakeHus. TekcToBbIe
cion. Macka cnosi. Kanansl. CoxpaHeHue
BBIJICJICHHOW 001acTH

[TpakTrueckas paboTa o Teme

0.5

0.5



106

107

108

109

110

111

112

113

114

115

116

117
118
119
120
121

"MHorocoiable n300paxxeHus"

[ToaroroBka uiIrOCTpaIuii 1 BeO-calToB.

[TpakTrueckas paboTa o Teme
" AHUMUPOBaHHbIE U300pakeHus"

Bexkropnas rpaduka. Bekropuzamms
PacTpOBBIX U300pAKEHUI

[TpakTuyeckas pabora o Teme "BekTopHas
rpaduka"

[TpyHIMIIBI TOCTPOEHUS U PENAKTUPOBAHUS
TPEXMEPHBIX MOJENEN

[Tpaktryeckast padora o Teme "Co3nanue
MIPOCTBIX TPEXMEPHBIX Mojienen”

Cerounble Moaenu. Marepuaibl

[TpakTrueckas padota o Teme "CeTovyHbIC
monaenn"

MopenupoBaHue HCTOUHUKOB OCBEILICHMUS.
Kameps!

[TpakTuueckas paboTa Mo Teme
"Pennepunr"

AnnutuBHBIE TeXHOJ0THHU (3D-nipuHTEPHI)

[lonsiTHE O BUPTYaIbHOM PEATBLHOCTH U
JOTIOJTHEHHOM pealbHOCTH

PesepBHoe Bpems
PesepBHOE Bpems
PesepBHOE Bpems
Pe3epBHOE Bpems

PesepBHOE Bpems

O S S iy ey

0.5



122
123
124
125
126
127
128
129
130
131
132
133
134
135
136

OBILEE KOJIMYECTBO YACOB I10

PesepBHOE Bpems
PesepBHOE Bpems
PesepBHOE Bpems
PesepBHoe Bpems
Pe3epBHOE Bpems
PesepBHOE Bpems
Pe3epBHOE Bpems
PesepBHOE Bpems
PesepBHoe Bpems
Pe3epBHOE Bpems
PesepBHOE Bpems
PesepBHoe Bpems
PesepBHOE Bpems
PesepBHoe Bpems

PesepBHOE Bpems

I[TPO'PAMME
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ITPOBEPAEMBIE HA EI'D IIO THO®OPMATUKE TPEBOBAHMUS K
PE3YJIBTATAM OCBOEHUMS OCHOBHOM OBPA3OBATEJIbHOM ITPOT'PAMMBI
CPEJHEI'O OBIIEI'O OBPA3OBAHMUSA

Kon
NPOBePsIeMOro
TpeOoBaHUs

1.

1.1

1.2

1.3

1.4

1.5

1.6

1.7

1.8

IIpoBepsiemble TpeGOBaHUS K MPeAMETHBIM pPe3yJbTATaM OCBOEHHUS
OCHOBHOW 00pa3oBaTe/IbHOM MPOrpaMMbI CpeHero 0011ero
o0pa3zoBaHus

3namv (nonumams)

[TonnMaHne OCHOBHBIX MPHUHIIMIIOB YCTPOMCTBA U (YHKIUOHUPOBAHUS
COBPEMEHHBIX CTAI[MOHAPHBIX W MOOWIIBHBIX KOMITBIOTEPOB; TEHICHIIHIA
pa3BUTHUSL KOMIBIOTEPHBIX TEXHOJIOTUI; BIaJICHWE HaBBIKAMH PabOTHI C
ONEpAlMOHHBIMM CHCTEMaMHU U OCHOBHBIMU BHJAaMHU MPOTPaAMMHOTO
obecrieueHuss Il pelieHus  y4eOHBIX  3a7ad 1O  BBIOpaHHOM

crnenyajain3anuu

Hanuume mpeacraBineHuit o 0a30BBIX TPHUHIUIAX OpraHU3AUU U

(YHKIIMOHMPOBAHUS KOMITBIOTEPHBIX CeTei

[loHnMaHWe OCHOBHBIX IMPHHIMIOB JWCKPETU3ALUU PA3JIUYHBIX BHJOB
uHpopMauu

[Tonnmanue 06a30BBIX aITOPUTMOB OOpPaOOTKM YMCIOBOM M TEKCTOBOM
uHpOpMalMK (3alUCh YHCEN B TIO3UIMOHHOW CHCTEME CUHWCICHHS,
JETMMOCTD IIEJIbIX YMCEN; HaXOXK/ICHHE BCEX MPOCTHIX YHCET B 33aHHOM
auamasoHe; 00paboTKa MHOTOpaspsAHBIX IENBIX YHCEN; aHalu3

CUMBOIIBHBIX CTPOK U JAPYTHUX ), AITOPUTMOB IIOUCKA U COPTHPOBKHU
3HaHne (YHKIMOHAIHHBIC BO3MOXKHOCTH HWHCTPYMEHTAIBHBIX CPEICTB
cpensl pa3paboTKu

Brnanenne OCHOBHBIMU CBEACHHSIMH O 0a3axX HaHHBIX, UX CTPYKTYpE,

CpeacCTBax CO34aHUs U pa6OTBI C HUMH

IToHnMaHKe BO3ZMOXKHOCTEM U OIPAaHUYECHUN TEXHOJIOTUN UCKYCCTBEHHOIO
UHTEJUIEKTa B pa3IM4YHbIX OO0NACTAX; HAJIWYME NpeACTaBICHUH 00
UCIOJb30BAaHUU  HMH(MOPMALMOHHBIX  TEXHOJOTMH B pa3jM4HbIX

npoeCCHOHATBHBIX chepax

Bragenue TeOpeTHYECKHMM ammapaTtoM, IO3BOJIIOIIMM OCYILECTBIATh
MIPEACTABICHUE 3aJAHHOTO HATyPAJBHOI'O YMCJIA B PA3JIMYHBIX CHCTEMAax
CUMCIICHUS; BBINOJHATH NPeoOpa3oBaHUS JIOTMYECKHX BBIPAKEHU,
UCHONb3Ysl 3aKOHBI aJIreOpbl JIOTMKHU; ONPENeNATh KpaTdallnid MyTh BO
B3BEIICHHOM Tpade M KOJMYECTBO NyTeH MeXay BepLIMHAMU

OPUEHTUPOBAHHOT'O AIIMKINYECKOTO rpada
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2.2
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2.5

2.6

2.7

2.8

Ymemo

YMeHue HCmnonb30BaTh KOMITBIOTEPHO-MaTEMaTHUECKHE MOJAETU  JUIsS
aHanmm3a 00BEKTOB M IMPOLECCOB: (hOPMYyIMpPOBATH IIEITh MOJICIUPOBAHMUS,
BBITIONHATh AHAIHU3 PE3YJbTATOB, MOJYYCHHBIX B XOJE MOJICIHPOBAHWS,
OLICHUBATh aJICKBaTHOCTh MOJEIU MOJCIUPYEMOMY OOBEKTYy WIH

MIPOLIECCY; MPEACTABIATH PE3YIbTAThl MOJCIUPOBAHMS B HATJISTHOM BHJIE

YMmenue kiaccu(UIMPOBATh OCHOBHBIE 3a/Jaud aHAIW3a JIaHHBIX
(mporHo3upoBaHue, Kiaccuukanus, KJIacTepU3aIus, aHaIN3
OTKJIOHEHWH); TIOHMMATh IOCIIEAOBATEIFHOCTh PEIICHHs 3a7ad aHaJIn3a
JAHHBIX: cOOp MEPBUYHBIX JAHHBIX, OYUCTKA U OLIEHKA KAaueCTBa JaHHBIX,
BbIOOp ¥ (WIM) TOCTPOCHHE MOJENH, TMpeodpa3oBaHUE TaHHBIX,

BU3YaJU3alusl JaHHBIX, HHTEPIIPETAlLUs Pe3yIbTaTOB

YMenne onpenensatb HHOOPMAITMOHHBIM 00bEM TEKCTOBBIX, IpadUUECKUX
1 3BYKOBBIX JAHHBIX IPH 3aJaHHBIX IMapaMeTpax ANCKPCTHU3alN. VYMmenne
OTpEACNATh CPEIHIOI CKOPOCTh IMepelayd JaHHBIX, OIICHUBAThH
W3MCHCHHE BPEMCHHU Tepeladyd MpH HW3MEHEHHH WH(POPMAIIMOHHOTO

00BbEMA TaHHBIX U XapaKTePUCTUK KaHaja CBsI3U

YMeHue CTPOUTH KO, O6€CH6‘II/IBaIOH_II/II71 HAaNMMCHBITYKO BO3MOKHYIO

CPEIHIOI0 JUTMHY COOOIIEHHS MPU U3BECTHOM YAaCTOTE CUMBOJIOB

YMeHHe HCIOoIb30BaTh Ipu pCeHICHUN 3adayd CBOMCTBA IMO3UILIMOHHON
3aIIMCHU YHUCCJI, aJITOPUTMBI IIOCTPOCHHA 3aIllMCH 4YHCJIa B HO3I/II_II/IOHHOI71
CUCTCMC CYHUCJICHUA C 3aJaHHbBIM OCHOBAHHUCM H TIOCTPOCHUA YHCIIA II0
CTPOKE, conepmameﬁ 3aliCh A3TOTO YHCIAa B IIO3UIMOHHOM CHCTEME
CUHUCJIICHUA C 3aaHHbIM OCHOBAHHEM, YMEHHUC BBITTIOJIHATH

apI/I(l)MeTI/ILIeCKI/Ie ornecpanru B IO3UIIUOHHBIX CUCTCMAaX CHHUCICHUA

VYMeHHe CTPOWTH JIOTUYECKOE BBIPAKCHHWE B JAW3BIOHKTHBHOW U
KOHBIOHKTHBHOW  HOpMaNbHBIX ¢dopMax 1O 3aJaHHOM  TaOiuIe
UCTHUHHOCTH;  HUCCIENOBaTh 00JacTb HCTHHHOCTU  BBICKa3bIBaHUS,

COACPKAIICTO IMIEPECMECHHBIC,; PCIIATH HECJIOXKHBIC JIOTUICCKHUEC YPABHCHUS

YMeHue pemarh aIrOpUTMUYECKUE 3aJauM, CBSI3aHHBIE C AHAIU30M
rpadoB (3a1aud MOCTPOEHHs] ONTHUMAJIBHOIO MYTH MEXIY BEpIIMHAMH
rpada, omnpeneneHnss KOJMYECTBAa PA3INYHBIX MyTeH MEXAy BEpIIMHAMU

OPUEHTUPOBAHHOTO AUKINICCKOTO rpada)

YMeHue ucnonb3oBaTh JEPEBbsl IPU aHATIN3€ U MOCTPOCHUU KOAOB U JUIS
NPECTaBICHUS apu()METHUECKUX BBIPAKEHUH, NpU PpEIICHWH 3a/ad
MOMCKA U COPTUPOBKH; YMEHUE CTPOUTH JEPEBO UIPHI IO 3aJAHHOMY
aIropuTMy; pa3padaThiBaThb M OOOCHOBBIBATH BBIUTPHIIIHYIO CTPATETHIO

UTPBI



2.9

2.10

2.11

2.12

2.13

YMeHue aHanM3upoBaTh ANTOPUTMBI C  HCIOJB30BAaHHEM  TaOIUIL
TPACCUPOBKH; OIpeNessaTh 0€3 UCIOIb30BaHUS KOMIIbIOTEpA Pe3yIbTaThl
BBITIOJTHEHUST HECJIOKHBIX MPOTPAMM, BKJIIOYAIONINX ITUKIIbI, BETBICHUS U

noamporpamMmel, IpH 3aJaHHBIX UCXOAHBIX JaAHHBIX

YMeHue OmpeneNarh CIOKHOCTh HM3Yy4aeMbIX B Kypce 0a30BBIX
aNrOpUTMOB (CyMMHpOBAHHE AJIIEMEHTOB MAacCHBa, COPTHPOBKA MacCHBa,
nepeOoOpHble aJrOPUTMBbI, JIBOMYHBIM IMOMCK) U MNPUBOJUTH MPUMEPHI

HCCKOJIbKHUX aJITOPUTMOB pa3H01‘/’1 CJIOKHOCTHU U1 pCIICHUA OI[HOﬁ 3aga4uu

Bnamenue yHUBEpCAIBHBIM SI3BIKOM  NPOTPAMMHPOBAHUS  BBICOKOTO
ypoBHs (ITackans, Python, Java, C++, C#), npencraBnenusiMu 0 6a30BBIX
TUMNAX JAaHHBIX U CTPYKTYpaxX AAaHHBIX; YMCHHUC HCIIOJIb30BATb OCHOBHBLIC
YIOPaBJSAIONME  KOHCTPYKIIMHM;,  yYMEHHE  OCYIISCTBISTh  aHAJU3
MPEUIOKEHHOW ~ MPOTPpaMMBL:  ONPENENSATh  pPe3yJbTaThl  PaOOTHI
nporpamMmel IMpU 3aJaHHBIX MCXOAHBIX HJAHHLIX; OIPCACIIATH, IPU KaKHUX
HUCXOOHBIX JAaHHBIX BO3MOXHO IIOJYYCHHUC YKA3aHHBIX pPC3YJIbTATOB;
BBISIBIISITH JIAHHBIE, KOTOPBIE MOTYT TIPUBECTH K OIIMOKe B paboTte
nporpaMmbl;  (OPMYJIHPOBAaTh  TPEMIOKEHHS [0  YIYYIICHHIO

MIPOrpaMMHOTO KOJ1a

YMeHHne peann3oBBIBATH HA BBHIODAHHOM JUII  HM3YYCHHS  SI3BIKE
nporpammupoBanus Beicokoro ypoBHs (Ilackans, Python, Java, C++, C#)
TUIOBBIE AJITOPUTMBI 0OPAOOTKH YHCEII, YUCIOBBIX MOCIIEA0BATENbHOCTEH
U MacCHBOB: IIPEACTaBICHHWE YHUCIa B BHAE Habopa MPOCTBIX
COMHOKHUTENICH; HaX0XKIECHHE MaKCUMAJIbHOW (MHHUMAIBHOW) IHQPHI
HATYypaJbHOT'O YMCIIA, 3aIUCAHHOTO B CUCTEME CUMCIIEHUS C OCHOBAHHUEM,
He mnpeBblmamomuM 10; BblUKCIeHHE OOOOMIEHHBIX XApPaKTEPUCTHK
JIEMEHTOB MAacCHBa WJIM YHCIOBOM IIOCJIENOBATEIBHOCTUH (CyMMBI,
MPOU3BEACHUSI  CPETHEr0  apuPMETHYECKOrO, MHHUMAIBHOTO |
MaKCHUMAaJIbHOTO 3JIEMEHTOB, KOJMUYECTBA AJIEMEHTOB, yIOBIIETBOPSIOMINX
3aJaHHOMY YCIJIOBHMIO); COPTHUPOBKY JJIEMEHTOB MAacCHBa; YMEHHE
UCIOJNb30BaTh B MPOrpaMMax JaHHbIE Pa3JIUYHBIX THUIIOB C YYETOM
OTpaHUYCHUI Ha JMana3oH MX BO3MOXKHBIX 3HAYCHHH, MPUMEHATH IPH
pelIeHNH 33734 CTPYKTYPhl JaHHBIX (CHHUCKH, CIIOBapH, CTEKH, O4Yepeu,
JIepeBbs1); IPUMEHATh CTaHAAPTHbIE U COOCTBEHHBIE MOANPOrPAMMBI IS
00pabOTKM YMCIIOBBIX JaHHBIX U CUMBOJIBHBIX CTPOK; UCHOJIB30BATH IPU
pa3paboTke mporpamMm OHOIMOTEKH MOAIPOTPaMM; YMEHHUE UCTIOIh30BATh

CPEJCTBA OTJIaJKH IPOrpaMM B CPEZie IPOrPaMMUPOBAHUS

YMmenue HCIIOJBb30BAaTh OJICKTPOHHBIC Ta6J'II/ILIBI JIJIsL aHaJIn3a,

NOpEACTaBJICHUA U O6pa6OTKI/I JaHHBIX (BKJ'IIO‘I@.H BBI60p OIITUMAJIBHOT'O



2.14

peleHusl, moadop JIMHUKM TPEHNA, PElICHHE 3ajad MPOTHO3UPOBAHMSA);
YMEHHE UCIOJIb30BaTh TaOMW4YHBIC (pENSIIMOHHBIE) 0a3bl JaHHBIX U

CIIPaBOYHEBIC CUCTCMbI

YMeHue opraHu3oBBIBaTh JIMYHOE WH(GOPMALMOHHOE IPOCTPAHCTBO C
UCTIOJBb30BAHUEM  PAa3NMYHBIX  CPEACTB  IU(PPOBBIX  TEXHOJIOTHIA;
MIOHMMaHHE BO3MOXKHOCTEH IM(PPOBBIX CEPBUCOB T'OCYIAPCTBEHHBIX

yCIIyT, UGPOBBIX 00pa30BaTEILHBIX CEPBUCOB



INEPEYEHD 2JIEMEHTOB COAEPKAHMUS, ITPOBEPAEMBIX HA EI'I I10
NHPOPMATHUKE

Kon
1

1.1

1.2

1.3

1.4

1.5

1.6

2.1

2.2
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HpOBepﬂeMblﬁ JIEMEHT COACPKaAHUA

Hudposas rpaMOTHOCTH

OcHOBHBIC TCHACHIIUN PA3BUTHA KOMIIBIOTCPHBIX TCXHOJIOT Wi, HapannenLHLIe
BBIYUCJICHUA. MHoronpoueccopHHe CHUCTCMBI. PacnpeﬂenéHHHe

BBIYUCITMTEIIbHBIE CUCTEMBI M 00pab0TKa OOJIBIINX JAaHHBIX

[IpyuHUUMIIBI MOCTPOEHUS M alapaTHble KOMIIOHEHTHl KOMIIBIOTEPHBIX CETEH.
CereBbie mnpoTokodbl. Cerb WHTepHeT. Agnpecanmss B cetu HHTEpHeT.
IIporokoinsr creka TCP/IP. Cucrema nomenubsix uMmEH. Pasnenenue [P-cetn Ha

MOACETH C MOMOIIILI0 MAaCOK MOACeTeH

@aiinoBas cuctema. Ilouck B ¢aitnoBoit cucreme. [lpuHIUNIBI pa3menieHus u
uMeHoBaHUs (ailnoB B goiroBpeMeHHoil mnamsaTu. [llaGmoHsl Ui onucaHus
rpymi (daitios

CkopocTe  mepenaud  JAaHHBIX. 3aBUCUMOCTb  BpPEMEHM  Iepejaud  OT

nH(pOpMaLIMOHHOTO 00BEMA TAHHBIX U XapaKTEPUCTUK KaHalla CBS3U

[IudpoBanne nanupix. CumMeTpudHble U HecuMMeTpuuHble mmdpsel. [ndpor
npoctoii 3amensl. [ludp Llesaps. Hludpp Bmwkenepa. Anroput™ mudpoBaHUS
RSA

Kopmp1, mo3Boisitonyie 0OHapyXKUBATh U UCTIPABIIATH OIIMOKH, BOSHUKAIOIIHNE IIPH
nepenaue naHHbIX. Paccrosane Xammunra. KoanpoBanue ¢ noBTopeHHEM OUTOB.

Koxpr Xommunra
TeopeTnueckre 0CHOBbI HHPOPMATHKU

JlBouyHoe  KoaupoBaHME. PaBHOMEpHbIE M HEpaBHOMEpHBIE  KOJbI.
JlekoaupoBaHue COOOIIEHUH, 3aUCaHHBIX C TIOMOIIbI0 HEPAaBHOMEPHBIX KOJOB.
Ycenosue ®ano. [locTpoeHHne OMHO3HAYHO JIEKOJMPYEMBIX KOJOB C ITOMOIIBIO
Jepesa

Teopernueckre mOAXOABI K OIEHKE KonuuecTBa uHMopmaruu. EnuHuim
U3MEpeHusi KonuuecTBa HHGpopMmanuu. AsnpaBUTHBI IMOAXO0J K OICHKE
KonuyecTBa HMHPOpMauuu. 3akOoH aAJUTHBHOCTH uHpopmauuu. Popmyina

Xaptiu. Uadopmanms u BeposTHocTs. Dopmyina [llennona

Cucrembl cuucnenusa. Pa3BépHyTas 3amuch WENbIX MU JIpOOHBIX YHCENT B
MO3UIIMOHHON cucTemMe cyucieHus. CBOWCTBA MO3UIIMOHHOW 3allMCH YHCTA!
KOJIMYECTBO UG B 3aMUCH, TPU3HAK JISTUMOCTH YUCJIa HA OCHOBAHUE CHUCTEMBI
CUMCIeHUs. AJITOPUTM TIEPEBOA IEJIOT0 YKcla U3 P-HuHOM cHCTeMBbI CUMCICHUS

B JICCSATHUYHYIO. AJITOPUTM TIEpeBOJIa KOHEUHON P-nuHOU ApoOHM B MeCATUYHYIO.
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2.5

2.6

2.7

2.8

2.9

2.10

2.11

AJTOpUTM TepeBOjia LIEJOr0 YUCIa U3 JACCITHYHOM CHCTEMbI cuucieHus B P-
nunyto. IlepeBon KoHEUHOW necaTHUHOM Jnpodu B P-munyro. JIBomuHas,
BOCbMCpHUYHAA U ICCTHAAUATCPHUYHAA CUCTCMbI CHYHUCJIICHUS, CBA3b MCKIY HUMMH.

Apudmernueckue onepany B NO3UIMOHHBIX CHCTEMaX CUUCICHUS

Tpoanas{ YpPaBHOBCHICHHAA CUCTEMA CHUCIICHUA. I[BOI/I‘-IHO-,Z[GCSITI/I‘IHaSI CHUCTCMA

CUMCJICHHUA

Komuposanue tekcroB. Koguposka ASCII. OnnoGaiiTHbie KoaupoBkH. CTanaapT
UNICODE. Komupoka UTF-8. Ompenenenue wuHpOpManMOHHOTO 00BEMa

TEKCTOBBIX COOOIIIEHUI

KonupoBanue nzobpakennii. Onenka nHGpopMarmoHHOTo 00bEéMa rpadudecKux
JAaHHBIX IPH 3aJaHHBIX pa3pClICHUN U FJIy6I/IH€ KOOAUPOBAaHUA ILBCTA. HBCTOBBIC
monenu. KomupoBanue 3Byka. OueHka HH()OpPMAIMOHHOTO 00BEMA 3BYKOBBIX

JAaHHBIX IPH 3aJIaHHBIX YaCTOTC AUCKPCTU3aIUU U PpA3PAAHOCTU KOAUPOBAHUA

Anrebpa noruku. [loHsTHe BbICKa3bIBaHMs. BpICKa3biBaTenbHbIE (OPMEI
(mpenukatel). KBaHTOpHI CyIIeCTBOBAHUS U BCEOOITHOCTH.

Jlornueckue omepanuu. TaOauIbl MCTUHHOCTH. JIOTMYECKHME BBIPAXKCHUSI.
Jlornueckue ToxaecTBa. Jlornueckue onepaiuy U Onepauy HaJl MHOKECTBAMH.
3aKkoHBl anreOphpl JIOTUKH. OKBHUBAJCHTHBIE MPEeoOpa3oBaHUs JIOTHUECKUX
BbIpaxxeHHi. Jlornueckre ypaBHEHHS U CUCTEMBI ypaBHEHUH.

Jlormueckue (yHKUMU. 3aBUCUMOCTb KOJIMYECTBA BO3MOXKHBIX JIOTHUYECKHX
(GYHKIHMN OT KOJTMYECTBA apTyMEHTOB.

Kanonnueckue opMbI JTOrMYECKUX BBIPAKEHHUH

COBepH_ICHHBIe AU3BIOHKTUBHBIC  KOHBIOHKTUBHBIC  HOPMAJIbHBIC (bOpMI:I,

AJITOPUTMBI UX TTOCTPOCHUSA 110 T3.6J'II/II_IC HNCTHHHOCTH

Jlornueckne »dJIE€MEHTHI B cocTaBe Kommbiorepa. Tpurrep. Cymmatop.
MHoropa3psaanbiii cymmarop. Iloctpoenune cxeM Ha JOTMYECKHX 3JIEMEHTAax IO
3aIaHHOMY JIOTHYECKOMY BBIPAXKEHHUIO. 3alUCh JIOTUYECKOTO BBIPAKEHUS I10

JIOTUYECKOI CXeMeE

Mogenu u mopenupoBanue. llenn MoaenupoBaHus. AJEKBATHOCTh MOJEIH
MOJIEIUPYEMOMY O0BEKTY HIIH Tiporieccy. DopManu3aiius IpUKIaIHbIX 3a7a4.
HpeI[CTaBJICHI/IG pe3y.]IBTaTOB MOI[eJII/IpOBaHI/ISI B BUJC, YIIOGHOM JJI BOCHpI/ISITI/ISI

yenoBekoM. [ 'paduueckoe nmpeacTaBieHne JaHHBIX (CXeMBbI, TAOIUIIbL, TpadUKH).

[IpencraBneHne Lenplx Yuced B MaMITH KoMIbloTepa. OrpaHMYEHHOCTH
JUarna3oHa 4YHCcel IPU OTpaHMYEHUM KOoJaudecTBa pas3psanoB. Ilepenonnenne
paspsnHoOl ceTku. be33HakoBbie M 3HAKOBBIC JIaHHBIC. 3HAKOBBIN OUT. JIBOMYHBIN
JOTIOJTHUTENIbHBIN KO/ OTPULIATENBHBIX YUCEIL.

[ToburoBeie nmoruyeckue omepanuu. Jlornueckuit, apudmernyeckui u

nukmueckuit  casurd.  [lludpoBanne ¢ MOMOIIBIO TMOOUTOBOM  OIEpaIuu
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2.13

2.14

2.15

2.16

3.1

3.2

33

34

«uckmouaromee NJIN»

[IpencraBieHue BELIECTBEHHBIX YHCEN B MaMITH KOMIbIOTEpa. 3HaYallas 4acThb
U TOpANOK 4Yucia. Jlpama3oH 3HAYEHWW BEIIECTBEHHBIX uwncen. [IpoGiiemsl
XpaHeHI/Iﬂ BCHICCTBCHHBIX YHCCJI, CBA3aHHBIC C OFpaHI/ILIeHI/IeM KOJIMYECCTBA
pa3p;m013. BI:IHOJIHGHI/IC onepaunﬁ C BCIICCTBCHHBIMHU 4YHMCJIaMH, HAKOIIJICHUC

OIINOOK IMPpU BBIYUCIICHUAX

I'padpi. OcnHoBHble moHATHA. Buasl rpados. Omnucanue rpadoB ¢ MOMOIIBIO
MaTpHIl CMEXHOCTH, BECOBBIX MATPHUI], CIHUCKOB CMEXHOCTU. PerieHue
QITOPUTMUYECKUX 3aJ]ad, CBS3aHHBIX C aHajau3oM rpadoB (TocTpoeHue
ONTUMAIIFHOTO TYTH MEXAy BepUIMHAMHU rpada, ompenereHne KOIMYecTBa
pPa3IMYHBIX IYTEH MEXIy BEpPUIMHAMHM OPUEHTHUPOBAHHOIO aLUKINYECKOTO
rpaca)

HepeBbsi. bunapnoe nepeBo. JlepeBbss moucka. CmocoObl 00xona aepesa.
[IpencraBnenue apudMeTHIECKUX BBIpAXEHUN B BUJIE nepeBa. lcmosb3oBaHue

rpad)0B U AEPEBBEB MPH OMHCAHUN OOBEKTOB U MPOIIECCOB OKPYKAIOIIETO MHUPA

JluckpeTHble UTphl ABYX UTPOKOB ¢ ToJiHOM mHpopmarueit. [Toctpoenne nepesa
nepebopa BapHAHTOB, OIMCAHUE CTpPaTeTMUd WIpbl B TaOIM4YHOM (opme.

BbIArpBILIHbIE ¥ IPOUTPBILIHBIE TO3ULHUNA. BBIUTPBIIIHBIE CTPATErUU

CpenctBa  MCKYCCTBEHHOTO  MHTeJIeKTa.  MaeHTudukamuss U MOHMCK
n300pakeH, pacrno3HaBaHue JuI. Vcnoiab30BaHWE METO0B MCKYCCTBEHHOTO
MHTEJUIEKTa B 00yJaronmx cucteMax. Mcmnonp3oBaHue METOJJOB HCKYCCTBEHHOTO

WHTEJUIeKTa B poOoToTexHuke. UHTepHet Bemel. Heliponnsie cetn
ANTOpUTMBI U IPOrPaMMHUPOBAHHE

dopmanuzanus NoHATUS anroputma. MammHa ThlOpMHra Kak yHHBEpCajlbHAs

MOJIEJIb BBEIUMCIIEHUH

OneHka CIOKHOCTH BblUMCIeHMH. Bpemst pa®oTsl u 00BEM HCIIONIB3YEMOI
aMsTH, MX 3aBUCHMOCTb OT pa3Mepa MCXOAHBIX JaHHbIX. OleHka
aCHUMIITOTUYECKOH CII0)KHOCTH aJTOPUTMOB. AJTOPUTMBI TOJUHOMHUAIIBHON
cioxxkHoctu. IlepeGopHble amroputmbl. [IpuMepsl pasiInYHBIX aJITOPUTMOB

PECIICHUA 0I[HOI7[ 3ala4i, KOTOPbIC UMCIOT PA3JIMYHYIO CIIOKHOCTDH

OnpeneneHre BO3MOXKHBIX PE3yJIbTaTOB pabOThl MPOCTEUIINX aJITOPUTMOB
YIPaBICHUS WCIIOTHUTEIISIMH W BBIYUCIHUTEIBHBIX anroputmoB. OmnpeneneHue

WCXOJIHBIX TaHHBIX, IPU KOTOPBIX aJlTOPUTM MOXKET J1aTh TpeOyeMblil pe3yIbTar

ANTOpUTMBI 00paOOTKM HATypajdbHBIX YHCEJ, 3aMUCAHHBIX B TO3UIIMOHHBIX
CUCTeMaX CUHUCJICHHS: pa30MEeHHe 3amuch 4YHClia Ha OTICNbHbIE LUDPHI,
HaxOXXJICHUE€ CyMMBbI W TIpoW3BeleHUA IHU(]p, HAXOKICHHUE MaKCUMaJIbHON

(MUHMMAaNBHOM) HUQPBHIL.



3.5

3.6

3.7

3.8

3.9

3.10

HpC,I[CTaBJIeHI/Ie 4qyucjia B BHIAC Ha60pa IMPOCTBIX COMHOKHUTEJICH. AJ'II‘OpI/ITM
6I>ICTpOl"O BO3BCJCHHSA B CTCIICHD. ITouck IMPOCTBIX YKUCCII B 3a/TaHHOM JUAIIa30HC

C TIOMOIIBIO AITOPUTMA «PEIIETO DpaTocheHa
MHoropa3psiiHble LeNbIe Yncia, 3aJa4l JUIMHHON apu(MeTuKu

S3pik mporpammupoBanus (Ilackams, Python, Java, C++, C#). Tunsl maHHBIX:
LIEJIOUYNCIICHHBIC, BEIIECCTBEHHBIE, CHMBOJIbHbBIC, JIOTMYecKHe. BeTBieHus.
Croxuble ycnoBus. Llukisl ¢ ycnoBueM. L{ukibl o nepeMeHHOIA.

O6paboTka maHHBIX, XpaHsAnMXcs B (aitmax. TekcToBble W TBOMYHBIC (ailibl.
daiinoBbie mepeMeHHbIe ((aitoBbie ykazarenu). Urenue u3 (Qaiina. 3anuch B
Gaiin.

Paz6uenue 3agaun Ha noazanaun. [ToqnporpamMmel (mpoueaypsl U GyHKIUH).

Hcnonb3oBanue cTaHnapTHON OMOIMOTEKHU S3bIKa TPOrPAaMMUPOBAHUS

Pexypcusi. PexypcuBHbie mponienypsl W GyHKIuH. Vcrmonap3oBaHWe cTeKa st

opraHu3al pCKyYpPCUBHBIX BBI3SOBOB

Uucnennsle MeTonbl. TouHOe W MPHOMMKEHHOE pElICHHsS 3amadd. UYucieHHoe
pelieHue ypaBHEHHUU C TIOMOINBIO TMoAOopa mapamerpa. UuCIeHHbIE METObI
pelleHnus ypaBHEHWIA: METOA T1epedopa, METOH IOJIOBUHHOTO  JICJICHMSL.
[TpubnmxkE€HHOE BHIUMCICHHUE [UIMH KPUBBIX. Bhruucienue miomanei ¢uryp c
MTOMOIIIbI0 YUCJIICHHBIX METOJOB (METOJ MPSIMOYTOJLHUKOB, METOJ TPAICIHii).
IMonck wmakcumyma (MHUHUMYMa) GYHKIHA OJHOW TIEPEMEHHOW METOIOM

IIOJIOBUHHOI'O ACJICHUA

OOpaGoTka  CHMBOJBHBIX  JaHHBIX.  BcTpoeHHBIE — (QYHKUMH  s3BIKa
MIPOrpaMMUPOBAHHUS 7151 00paOOTKH CUMBOJIBHBIX CTPOK. ATOPUTMBI 00pabOTKH
CUMBOJIBHBIX CTPOK: MOJCYET KOJIMYECTBA TOSBICHUH CHMBOJIA B CTPOKE,
pa3OueHne CTPOKM Ha CJIOBa 1O TPOOETHHBIM CHMBOJIAM, IMOUCK MOJACTPOKHU
BHYTPH JAHHOM CTPOKH, 3aMEHA HAWJEHHOM MOACTPOKHA Ha JPYTIYH CTPOKY.
I'eneparust Bcex CIOB B HEKOTOPOM anaBHUTE, YIOBIETBOPSIONINX 3aJaHHBIM

orpannueHusM. [IpeoOpa3zoBaHue yncia B CHMBOJIBHYIO CTPOKY M 0OpaTHO

MaccuBbl M TOCJIEIOBATENBHOCTH  4ucesl. BpluncineHne  000OIIEHHBIX
XapaKTEepUCTUK D3JEMEHTOB MacCHUBa MM YHUCIOBOM IOCIEI0BAaTEIbHOCTH
(cyMMBI, TIPOW3BENCHHS, CpPEOHET0 apu(METHYECKOTO0, MHHHUMAIBHOTO U
MaKCHUMAaJIbHOTO  3JIEMEHTOB, KOJHMYECTBA 3JEMEHTOB, YJIOBJICTBOPSIOMINX
3aJaHHOMY YCJIOBUIO). JIMHEHHBbIM NOMCK 3aJaHHOrO 3HAYEHUs B MAacCHUBE.
Anroput™Mbsl paboThl € 3JIEMEHTAMH MAacCHBa € OJHOKPAaTHBIM IPOCMOTPOM
MaccuBa. COpTHpPOBKAa OJHOMEPHOTO MaccuBa. IIpocTeie METOIBI COPTHPOBKH
(Meron my3bIpbKa, MeETOJ BbIOOpa, COpTUpOBKa BcTaBKamu). CopTHpOBKa
ciusiHueM. beictpast coptupoBka maccuBa (anroput™m QuickSort). J[BomuHBIN

IIOMCK B OTCOPTHUPOBAHHOM MaCCHBE



3.11

3.12

3.13

3.14

3.15

3.16

3.17

4.1

4.2

JIByMepHble MacCUBBI (MaTpHlbl). AJNTOpUTMBI 00pabOTKM  JIBYMEpHBIX
MacCHUBOB: 3aIlOJHEHUE JBYMEPHOIO YHCIOBOTO MAacCHUBa IO 3aJaHHBIM
MpaBWjIaM, MOUCK 3JIEMEHTa B JIBYMEPHOM MACCHUBE, BBIYUCIIEHHE MAaKCUMyMa
(MMHMMYMa) U CyMMBI JIEMEHTOB ABYMEPHOIO MacCHBA, IEPECTAHOBKA CTPOK U

CTOJ'I6I_IOB ABYMEPHOI'O MaCCHuBa

CnoBapu  (accolMaTUBHBIE  MAacCHBBL,  OTOOpa)keHHUs).  X3UI-TaOIHIIBL.

[MocTpoenwne andaBUTHO-YACTOTHOTO CIIOBAPS IS 33JAHHOTO TEKCTA

Crekn. AnHanu3 mNpPaBUIBLHOCTH CKOOOYHOTO BBhIpaxeHHs. Boruncnenue
apruMETHIECKOTO BBIPAKEHUS, 3aITUCAHHOTO B MOCT(OHUKCHOM hopme.

Ouepenu. Mcnonb30Banne ouepenu A1 BpEMEHHOIO XpPaHEHUS TaHHBIX

Anroputmbl Ha rpadax. IlocTpoeHne MHHMMAIbHOTO OCTOBHOIO J€peBa
B3BEILICHHOTO CBS3HOTO HEOPHEHTHPOBAHHOTO Tpada. KoamuecTBo pa3inuyHbIX
nyTel MeXAy BEpLUIMHAMU OPUEHTUPOBAHHOTO AlMKIMYECKOro rpada. AIroputm
JerkcTpol

JlepeBbsi. Peanusauus nepeBa ¢ MOMOLIbIO CCBUIOYHBIX CTPYKTYp. [IBOonMYHBIE
(bunapueie) nepeBbs. [locTpoeHme aepeBa IS 3aJaHHOTO apU(PMETHUECKOTO
BbIpakeHUs. PexkypcuBHBIE anropuTMel 00xoaa nepesa. Vcnonb3oBaHue creka u
ouepenu At 00xoja aepena

JluHamMuueckoe mporpaMMUpPOBAHHE KaK METOJ PEIIECHHUs 3a/lad C COXPAHEHHUEM
IIPOMEXYTOYHBIX PE3YyJIbTaTOB. 3aJau, pElIacMbI€ ¢ TIOMOIIBIO JUHAMHYECKOIO
IPOrpaMMMPOBAHUS: BBIYMCIEHUE PEKYPCUBHBIX (DYHKIUH, MOACUET KOJTUYECTBA

BapHWaHTOB, 3ala41 OITUMHU3AalIN

[Tonsitne 00 OOBEKTHO-OPUEHTUPOBAHHOM TporpamMMupoBaHur. OOBEKTH U
kyaccel. CBolicTBa U METOJbI 00BEKTOB. OOBEKTHO-OPUEHTUPOBAHHBIA aHAIIN3.
PazpaboTka mporpaMM Ha OCHOBE OOBEKTHO-OPHEHTHPOBAHHOTO TOAXOJA.

Wukancymsuus, HacaeloBaHue, MOIUMOphU3M
WNHudpopmannoHHbIE TEXHOIOTHH

Ananu3 naHHeiX. OCHOBHBIE 3a/laydl aHajiW3a JaHHBIX: MPOTHO3WPOBAHHUE,
kinaccuuKkanus, KiacTepu3alus, aHajin3 OTKIOHeHWH. [locimemoBaTenbHOCTH
pelIeHHs 3a/1a4d aHaIu3a JaHHBIX: COOp MIEPBUYHBIX JAHHBIX, OYUCTKA U OICHKA
KauecTBa JaHHBIX, BbIOOp ¥ (WJIM) TOCTPOCHHE MOJEIH, Mpeodpa3oBaHUe
JIAHHBIX, BU3yaJIM3allusl JaHHBIX, WHTEPIpETalus pe3ysbTatoB. [IporpammHbIe
cpeactBa u VHTepHET-CepBUCHI UIi OOpaOOTKM M TPEICTABICHUS JIaHHBIX.

bonbmme nannsie. MammnaHoe o0ydeHne
AHanu3 JaHHBIX C TOMOINBIO AJIEKTPOHHBIX TaOmuI. BblyncieHue cymMmBblL,
CpemHero  apu(METHUeCKOoro, HaubOosbpmiero (HAUMEHbBINET0)  3HAYCHUS

nuarnasoHa. Beramcnenune kodpduUIMEHTa KOPPEISAIUU JIBYX PSIOB JTaHHBIX.



4.3

44

4.5

4.6

IToctpoenue cronbuaThX, JUHEWYAThIX W KPYroBbIX auarpamm. [loctpoenue
rpadukoB ¢pyHkwid. [Togbop nrHUM TpeHa, pelIeHne 3a1a4 POTHO3UPOBAHUSI.

Pemenue 3a1au onTUMHU3AIMH C TOMOIIBIO SJICKTPOHHBIX Ta6J'II/II_I

Juckperuzanusi NpH  MaTeMaTHYECKOM  MOJEITUPOBAHUU  HEMPEPHIBHBIX
nporeccoB. MopenupoBaHue ABMKEHHUs. MonenupoBaHue OHOJIOTHYECKUX
cucteM. MaremaTuueckue MOJAENUM B DKOHOMHUKE. BbluMcIuTENbHBIE
SKCHEpUMEHThl ¢ MonensMu. OOpaboTka pe3yibTaTOB 3KcrepuMeHTa. MeTon
HauMEHBIIUX KBaJpaToB. OLEHKA YHCIOBBIX IapaMEeTPOB MOAEIUPYEMBIX
O00BEKTOB M TMpOIECCOB. BoccTaHoBIeHHE 3aBUCHUMOCTEH 10 pe3ysibTaTaM

AKCIIEPUMEHTA

BepositHoCTHBIE MOJIEIIH. Metonabl Momnre-Kapso. NmuranmonHoe

MOJCIMPOBAHUC. CucteMbl MacCOBOIr'0O O6CHy)I(I/IBaHI/I$I

Tabnuunble (pensiuoHHbIe) 0a3bl JaHHBIX. TabnuIa — IPeICTaBICHUE CBEICHUIN
00 omHOoTHHHEIX 00BekTax. [lone, 3amucek. Kirou tabaumel. Pabora ¢ roroBoi
0a30if maHHBIX. 3anoflHeHHe 0a3bl AaHHBIX. [IoMCK, cOpTUpOBKA U (UIBTpAIL
JTaHHBIX. 3ampockl Ha BBIOOPKY JaHHBIX. 3ampockl € IapaMeTpaMu.
Brruncnsiemble moss B 3anpocax.

MHoroTtabiaununble 06a3bl JaHHBIX. THUIBI CBS3eH MEXIy TabmumaMu. BHemrHwit
kitou. [lenocTHOCTH 0a3bl JaHHBIX. 3aMIPOCH K MHOTOTA0IMYHBIM 0a3aM JaHHBIX
TexcrtoBblii mporeccop. CpencrtBa TMOMCKAa W aBTO3aMEHbl B TEKCTOBOM
nporeccope. CTpyKTypUpOBaHHBIE TEKCTOBBIC IOKYMEHTHI. CHOCKH, OTJIaBJICHUE.
[IpaBwia 1TUTUPOBAHUS WCTOYHUKOB H OQOpMIICHHS OuOIMOTrpaduIecKux

CCBIIIOK



YYEBHO-METOJIMYECKOE OBECIHEYEHUE OBPA3OBATEJILHOI'O
MPOLIECCA
OBSI3ATEJILHBIE YUEBHBIE MATEPUAJIBI 1151 YYEHUKA

METOAUYECKHUE MATEPUAJIBI U1 YAUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETH

HUHTEPHET



