MHUHHUCTEPCTBO NIPOCBELIEHUS POCCUMCKOM ®EJIEPALIAHA
MunncreperBo npocsemenus Pecny6ankn Bamkoprocran
Aamunucrpanus MP Y dumcknii paiion Pecny6auxu Bamkoprocran
MynuuunanbHoe o6meoGpasoBaTeabHoe GI0IKeTHOE YupexkIeHHe
JiMueH ¢. byJrakoBo MyHHIIMIIAAIBLHOIO paiioHa
Ydumcknii paiion Pecniy6aukn Bamkoprocran
Junei c. Byaraxoso

PACCMOTPEHO COI'JIACOBAHO BEPAC/IEF

Ha METOAUYECKOM 3am. aripextopa o YBP K10
coBete & Jfokuwlhafgwwgw 47 HA.

[IpoTokon Ne / « 49 adis 202513 25 / Monuityx

OT « ﬂ»-

2025r.

PABOYAS TIPOTPAMMA
(ID 8764299)

y4eGHoro npeamera «MupopmaTuka» (yray6aéuubii YPOBeHBb)

ans obyqarormuxces 10 — 11 kmaccos

¢. Byarakoso 2025



HOACHUTEJIBHAS 3AIIMCKA

[Iporpamma no undopmatuke (yriyOn€HHBIN YpOBEHb) Ha YPOBHE CPEIHETO
oOmero oOpa3oBaHusd pa3pabOoTaHa Ha OCHOBE TpeOOBaHUU K pe3ysibTaTam
OCBOCHHMS OCHOBHOM  0Opa3oBaTeNbHOW  MPOrpaMMbl  CpPEIHEro  OOIIeTo
oOpazoBanus, npeacrasieHHbix B ®I'OC COO, a Takxke ¢enepaibHON padoueit
POrpaMMbl BOCITUTAHHS.

[Iporpamma 1o wuHdopMmaTHKe [Ma€T MpEACTaBIEHUWE O LeNsAx, oOmen
CTpaTerud OOYYCHHs, BOCIHTAaHUS U Pa3BUTHS OOYYAIOUIUXCA CpPEICTBAMHU
yuebHoro mpeamera «MHpopmaTuka» Ha yriayOJIEHHOM YpOBHE, YCTaHABIUBACT
o0s13aTepHOe peIMEeTHOE CoJIepKaHue, npeaycMaTpuBacT ero
CTPYKTYpUPOBAHUE IO pa3feiiaM U TeMaM Kypca, OTpeAelsieT pacipeeieHue ero
no kiaccaM (rogaMm W3y4deHwus ), JaéT MPUMEPHOE pacrpeaeneHre Y4eOHbIX 4acoB
0 TEMaTHYeCKHM pa3ielaM Kypca H  PEKOMEHIyeMyr (IIpHMEpHYIO)
MOCJICIOBATEIBHOCTh ~ UX  W3Y4YCHHS € Y4ETOM  MEXKIPEAMETHBIX |
BHYTPUIIPEIMETHBIX ~ CBSI3¢H, JIOTUKM  Y4eOHOTO  mpolecca, BO3PACTHBIX
O0COOCHHOCTEH 00yYarOIINXCS.

[Tporpamma mo nHPOpPMATHKE ONIPEAEIAET KOJIUISCTBCHHBIEC U KAUSCCTBCHHBIE
XapaKTEepUCTUKHU y4eOHOro MaTepuaia Juisl KaKIoro rofa U3y4eHusl, B TOM YHCIe
JUIA COAEPkATEeJIbHOIO HAMOJHEHHS Pa3HOro BHMJA KOHTPOJS (IPOMEKYTOUYHOU
aTTecTaluu o0yyaronmxcs, BCEPOCCUICKUX HPOBEPOYHBIX pabor,
rocyJ1apcTBEHHON UTOroBoi atrecranun). [IporpamMmma no nadopmaruke sBiaseTcs
OCHOBOWM JIJI1 COCTaBJIEHUS AaBTOPCKUX YYEOHBIX MporpaMM U Y4e€OHHKOB,
HOYPOYHOI'O IUIAaHWPOBAHUS Kypca YUUTEJIEM.

Nudopmatrka B cperHeM o01eM 00pa3oBaHUN OTPAKALT:

CYUIHOCTh HMH(OpPMAaTUKM KaK HAyyHOW JUCUMIUIMHBI, H3ydarouei
3aKOHOMEPHOCTH MPOTEKAHUS U BO3MOXKHOCTH aBTOMAaTU3alUU UH(POPMAIIMOHHBIX
MIPOLIECCOB B Pa3IMYHbIX CUCTEMAX;

OCHOBHBIE  00JIacTU  TPUMEHEHHs  WH(DOpPMATHKH, TPEXKIAE  BCETO
MH(GOPMAIIMOHHBIE TEXHOJIOTUH, YIIPABIEHNE U COLUANBHYIO CheEpy;

MEXJIUCIUIUIMHAPHBIA ~ XapakTep HHGOpPMAaTUKU W MHGPOPMALMOHHOMN
JesITeIbHOCTH.

Kypc mnpopmatuku st ypoBHS CpelHEro oOiero o0pa3oBaHUs SBISETCS
3aBEpIIAIOIIMM 3TallOM HENPEpPBHIBHON MOATOTOBKU OOyYaromuxcs B 00JacTH
uHPOPMATUKH U MH(POPMALMOHHO-KOMMYHHKAIIMOHHBIX TEXHOJIOTHM, OMUpPaeTcs
Ha coJlep)KaHue Kypca MH()OPMATHKHU YPOBHS OCHOBHOTO 00Iero oOpa3oBaHUs U
OMBIT  TIOCTOSIHHOTO  TMPUMEHEHHs  WH(OPMALMOHHO-KOMMYHHUKAIIMOHHBIX
TEXHOJIOTHH, AT TEOPETUYECKOE OCMBICICHHE, MHTEPIpETaluio U 00oO0IIeHne
3TOTO OTbITA.



PesynbTathl  yrayONEHHOrO  YpOBHSL HM3y4YeHUs y4eOHOro ImpeaMmera
«ndopmatukay OpPUEHTHUPOBAHBl HA TMOJYYCHHE KOMIIETEHTHOCTEH IS
nocieaywmeil mpopecCuoOHaNbHONW JIESITEIbBHOCTH KaKk B paMKax JaHHOU
MpeAMETHON 00J1acTH, TaK U B CMEXHBIX ¢ Hel oOmacTsax. OHU BKIIIOYAIOT B ce0s:

OBJIQJICHUE KJIIOUYEBBIMH TOHATHSIMU U 3aKOHOMEPHOCTSIMH, Ha KOTOPBIX
CTpPOUTCSI JaHHAs TpeaAMeTHas O0O0JacTh, pPaclo3HABaHUE COOTBETCTBYIOLIUX WM
MIPU3HAKOB M B3aUMOCBSA3EH, CIIOCOOHOCTh JEMOHCTPUPOBATH PA3IMUHbBIE MTOX0 b
K U3YUYEHUIO SIBICHUM, XapaKTEPHBIX JJI U3y4aeMoil MpeIMEeTHON 00JacTH;

yMEHUE pelllaTh THUIIOBBbICE TNPAKTUYECKHE U TEOPETUUYECKHUE 3aJlauu,
XapaKkTepHbIE JJISI HMCIOJIb30BAaHWS METOJAOB M HWHCTPYMEHTapusi JaHHOU
peAMETHOM 00J1acTH;

HaJU4Me TPEACTABICHUNA O JaHHOW TpeAMETHON 00JIacTH Kak IIeJIOCTHOU
TeopuH (COBOKYIHOCTU TEOPHU), OCHOBHBIX CBA3SX CO CMEXHBIMH O00JIACTSIMU
3HAHUU.

B pamkax yrinyOn€HHOro ypoBHS M3yueHHs] HHHOPMATUKH OOECreurnBaeTCs
1ieJICHAIIpaBIeHHasl TTOATOTOBKA O0YYaIOIIUXCSl K MPOJIOJDKEHUI0 00pa3oBaHUsS B
opraHu3ainusax  MOpodecCHoHaNbHOTO  O0pa3oBaHUS MO  CIHEHHAIBHOCTAM,
HETMOCPEACTBEHHO CBSI3aHHBIM C IU(PPOBBIMU  TEXHOJOTHSIMHU, TaKUM Kak
nporpaMMHas MH)XeHepus, HH(popMallMoHHash 0e30MmacHOCTb, MH(POPMAIMOHHBIE
CUCTEMBl M TEXHOJOTMU, MOOWJIBHBIE CHUCTEMbl M CETH, OOJbIINE JaHHBIE H
MalIMHHOEe O0Oyd4YeHHe, MPOMBIIUICHHBIA WHTEPHET BeIIeH, HCKYCCTBEHHBIH
UHTEIJIEKT, TEXHOJOTUM OEeCIpOBOJHON CBs3M, pPOOOTOTEXHHKA, KBAHTOBBIC
TEXHOJIOTUHU, CHUCTEMBbI PACIpPEIEIEHHOIO PEecTpa, TEXHOJOTHH BUPTYaJIbHOU M
JIOTIOJITHEHHOW peaTbHOCTEN.

OcHoBHas 1enb wW3ydYeHUss ydeOHoro mpeamera «MHpOpMmaTHKa» Ha
yrayoJIEHHOM ypOBHE CpeIHEero oOmiero oOpa3oBaHWs — oOOecleueHHe
JaNbHEHUIIEro pa3BUTHS MHGOPMAIIMOHHBIX KOMIIETCHIIMH 0O0y4aromerocs, €ro
TOTOBHOCTH K KM3HH B YCIIOBUSAX Pa3BUBAIONMIETOCS MHPOPMAIIMOHHOTO OOIIeCTBa
M BO3paCTalOlIe KOHKYPEHIIMM Ha pbIHKE Tpyda. B cBs3M ¢ 3THUM H3ydeHHE
unpopmatuku B 10—11 xiraccax omKHO 00€CTICUUTD:

c(hOpMHUPOBAHHOCTh MHPOBO33PEHHS, OCHOBAHHOTO Ha IMOHUMAHUU POJIH
uHhopMaTHKY, WHOOPMAIIMOHHBIX ¥ KOMMYHHKAIIUOHHBIX TEXHOJOTUN B
COBpPEMEHHOM OOIIECTRBE;

c(hOpMHPOBAHHOCTH OCHOB JIOTUYECKOTO U AITOPUTMHUYECKOTO MBIITUICHHUS,

c(hOpMHUPOBAHHOCTh YMEHUW pa3nuuaTh (AKTBI W OIEHKH, CPABHUBATH
OLICHOYHBIE BBIBOJBI, BUJETh HX CBSI3b C KPUTEPUSMH OIICHUBAHUS M CBS3b
KPUTEPUEB C ONPEAECIEHHON CUCTEMON LIEHHOCTEM, TPOBEPATH HA JOCTOBEPHOCTH U
00001aTe nHPOpPMaIIHIO;



c(OPMHPOBAHHOCTh  MPEACTABICHUHA O  BIUSHUUM  MHPOPMALMOHHBIX
TEXHOJOTUHA Ha >KU3Hb YeJOBeKa B OOILIECTBE, MNOHUMAHUE COLUAIBHOTO,
DKOHOMHYECKOTO, IMOJIUTHYECKOTIO, KYJIbTYPHOrO, HOPHUAUYECKOrO, MPHUPOIHOTO,
SPrOHOMHYECKOI0,  MEOUUUHCKOr0O U (PU3UOJOTMYECKOIO0  KOHTEKCTOB
MH(OPMAIIMOHHBIX TEXHOJIOTHIA;

OPUHITHE MPABOBBIX U 3TUYECKUX ACMEKTOB MH()OPMAIIMOHHBIX TEXHOJIOTHUH,
OCO3HAaHHE OTBETCTBEHHOCTH JIIOJIEH, BOBJIICUEHHBIX B CO3/IaHHE U MCIOJIb30BAHHE
MH(OPMAIMOHHBIX CUCTEM, paclpocTpaHeHue HH(GOpMaIIH;

CO37laHUe YCIIOBUW NJisi pa3BUTHUS HABBIKOB y4€OHOHM, MPOEKTHOM, HAy4yHO-
UCCJIEIOBATENbCKON M TBOPYECKOM JEATETbHOCTH, MOTHUBALMK OOYYaIOLIUXCS K
CaMOPa3BUTHIO.

B conepxxanuu yueOHoro npeamera «MHdopmaTuka» BBIIEISIOTCS YEThIpE
TEMAaTHUYECKUX pa3aea.

Paznen «llu¢gpoBass rpamMoOTHOCTB» IIOCBALIEH BOIPOCAM YCTPOWCTBA
KOMIIBIOTEPOB ¥ JIPYTUX OJEMEHTOB IM(PPOBOrO0  OKPY>KEHHUs, BKIIOYAs
KOMITBIOTEPHBIE CETH, UCTIOIB30BAHUIO CPEJICTB ONEPAIIMOHHON CUCTEMBI, paboTe B
cetu HWHTEpHET ¥ HCHOJB30BAHUIO HMHTEPHET-CEPBUCOB, HMH(POPMALMOHHOM
0€30MacHOCTH.

Paznen «Teoperuueckue oCHOBbBI HHGOPMATHKW» BKIIOYaeT B ceOs
NOHSITUMHBIA amnmapaT WHOOPMATHKH, BOIPOCH KOJUPOBaHHS WHGOpMAIIHH,
u3MepeHuss MHGOPMAIMOHHOTO 00bEMa JaHHBIX, OCHOBBI alreOpbl JOTUKU |
KOMITBIOTEPHOTO MOJEIUPOBAHUSI.

Pazgen «AaropurmMbl M NPOrpaMMHMPOBAHME)» HAIPABICH HAa Pa3BUTHE
ANTOPUTMUYECKOTO MBIIIUICHUS, pa3pab0TKy aJTOPUTMOB U OLIEHKY MX CJIOKHOCTH,
dbopMuUpOBaHUE HABBIKOB pEAM3AIMK MPOTPAMM Ha s3bIKaxX MPOrpaMMHUPOBAHMS
BBICOKOT'O YPOBHSI.

Paznen  «AHpopmanmoHHbIe  TEXHOJOrMH»  IIOCBAIIEH  BOIpPOCAM
MpUMEHEHUST WH(POPMAIMOHHBIX TEXHOJOTHM, PEATM30BAHHBIX B MPHUKIATHBIX
MPOrpaMMHBIX POJYKTaX U UHTEPHET-CEPBHUCAX, B TOM YHUCJE B 3aJja4ax aHaJIN3a
JAHHBIX, WCIIONB30BAHUIO 0a3 MAaHHBIX M DJICKTPOHHBIX TAONHIl IS PEIICHHS
MPUKJIAIHBIX 3a]1a4.

B npusenénnom nanee coaepxkanuu yueOHoro mpeamera «HHpopmatukar
KYPCUBOM  BBIJICJICHBI  JIOTIOJHUTEIbHBIE TEMbI, KOTOpPbIE HE BXOASAT B
00s13aTebHYIO0 IPOrpaMmMy O00yUYEeHHsI, HO MOTYT OBITh NMPEAIOKEHBI ISl U3YUCHUS
OTJEJIbHBIM MOTUBUPOBAHHBIM U CITIOCOOHBIM 00YUYaIOLTHMCS.

YrnyOonéHHblii  ypoOBeHb W3y4YeHHS WH(OOPMATHKHA PEKOMEHIYETCS IS
TEXHOJOTMYECKOTO  NpO(WIsA, OpPHUEHTHPOBAHHOTO HAa  HMHXXEHEPHYIO U
nHpopMalMOHHYIO cdepbl JeATeNbHOCTU. YTIYOJNEHHBI YpOBEHb HW3YUYCHHUS
nHpopMaTUKKU 00EeCTIeYMBAECT: MOJATOTOBKY OOYYAIONIUXCSl, OPUEHTUPOBAHHBIX Ha



CHEUANbHOCTH B 00JACTH HH(DPOPMALMOHHBIX TEXHOJIOTUH M HWHXKEHEpPHBIE
CIIEHUAIBHOCTH, Y4YacTHE B IMPOEKTHOM M HCCIIEIOBATEIbCKON NESITENbHOCTH,
CBA3aHHOW C COBPEMEHHBIMU HANpAaBICHUAMH OTpPacid HMHPOPMALUOHHO-
KOMMYHHMKAIIMOHHBIX TEXHOJOTHUM, MOATOTOBKY K YYaCTHIO B OJMMIIMAAaxX U caye
EnuHoro rocyjapcTBEHHOr0 3K3aMeHa 1o uH(opMaTHKe.

[locnenoBaTenbHOCTh M3YYEHHS TEM B Mpeaenax OJHOro roja o0yudeHus
MOXXET OBITh HM3MEHEHA M0 YCMOTPEHHMIO YYMTENsd NpU MOATOTOBKE pabdoueit
IIPOrpaMMBbl U MIOYPOYHOTO IJIAHUPOBAHMSL.

MECTO YYEBHOI'O KYPCA B YYEBHOM IIVIAHE

Ha u3ydenne undopmatuku orBonutca 4 yaca B Hexmemto B 10 kiacce u 4
yaca B Henelno B 11 kitacce, Bcero 3a jiBa roja o0ydenus - 272 yueOHbIX Haca.



COIAEPKXAHUE OBYYEHUA
10 KVIACC

IIu¢ppoBasi rpaMOTHOCTDH

TpeGoBanusi TEXHMKH OE30MACHOCTM M TUTHEHBI TIpu  paboTe ¢
KOMIIBIOTEPAMHU U IPYTUMHU KOMIIOHEHTaMHU HIU(PPOBOTO OKPYKEHHUS.

[IpuHuunel paboThl KOMIBIOTEPOB U KOMIIBIOTEPHBIX CUCTEM. APXUTEKTYypa
¢don Heiimana. ABTOMATHYECKOE BBITIOJIHEHHUE MPOrPAMMBI  MPOIECCOPOM.
OnepaTuBHasi, TMOCTOSHHAS W JOJTOBpeMeHHas maMsiaTh. OOMEH JaHHBIMU C
noMouIpio muH. KoHTposuiepsl BHENTHUX YCTPOUCTB. [IpsAMoil JOCTyN K maMsITH.

OcHOBHBIE TeHJACHIUH  Pa3BUTHSA KOMIBIOTEPHBIX  TEXHOJIOTHH.
[TapannenbHbie BBIYMCIICHUSL. MHoronponeccopHbie CHUCTEMBI.
CynepkoMmmnbioTepbl. PacripenenéHHble BHIYMCIUTEIBHBIE CUCTEMBI M 00paboTKa
OONBIINX JaHHBIX. MOOWIBHBIE LHM(PPOBBIE YCTPOUCTBA W HMX POJIb B
KOMMYHUKAIUSIX. BcTpoennbie KOMIIBIOTEPHI. MUKpPOKOHTPOJIIIEPHI.
PoGoTtu3npoBaHHbIC MPOU3BOJICTRA.

[IporpamMmmHoe oOecrieueHre KOMITBIOTEPOB U KOMITBIOTEPHBIX CUCTEeM. Bubl
IpOrpaMMHOr0 oOecredeHus: U MX HazHaueHue. OCOOEHHOCTH MPOrpaMMHOTO
oOecrieueHusi MOOWJIBHBIX yCTpoHcTB. IlapamienbHoe mnporpaMMUpOBaHUE.
CucremHoe mnporpamMmmHoe obecrniedeHue. OneparioOHHBIE CHUCTEMBI. Y THUIJIMTBHI.
HpaiiBeppl  ycTpoiicTB. MHCTaminsiuusd W AEUHCTAUISIUUA  HPOrPaAMMHOIO
oOecrieyeHusl.

daiinoBeie cUCTeMBbl. [IpUHIUIIBI pa3MelieHusT ¥ UMEHOBaHMs (aijioB B
noyiroBpeMeHHou namsaTu. 111aGmoHs! i1 onucanus Tpynn (aiios.

[Iporpammuoe obecneuenue. JluneH3npoBanue MpPOrpaMMHOTO 0OECTICUeHUS
u  1mudpoBbix pecypcoB. [lpompuerapHoe U  CBOOOJHOE MPOTrpaMMHOE
obecrieuenne. KomMepueckoe 1 HEKOMMEPUECKOE MCITOJIH30BAaHUE MTPOrPAMMHOTO
obOecrieueHuss W UUPPOBBIX pecypcoB. (OTBETCTBEHHOCTh, YCTaHABIMBaeMas
3aKOHOJaTeNIbcTBOM Poccuiickon denepanuu 3a HENMPABOMEPHOE MCIIOJIb30BAHUE
MPOrpaMMHOTO 00ecriedeH s U IMUPPOBHIX PECYPCOB.

[IprHIUIIBI IOCTPOEHUS U annapaTHbIE KOMIIOHEHTHI KOMIIBIOTEPHBIX CETEH.
CeteBbie npoTokoiasl. Cets UHTEepHET. Anpecauus B cet MaTepHeT. [IpoToKombI
creka TCP/IP. Cuctema mOMEHHBIX UMEH.

Pa3nenenne |IP-cetm Ha moxacetm ¢ moMomibl0 Macok noxacerei. CereBoe
agMuHUCTpUpoBaHue. [lomydeHne DaHHBIX O CETEBbIX HACTPOMKAX KOMIBIOTEpA.
[IpoBepka Hamuuusi CBsI3UM € y3ioM cetd. OmnpenereHue mapiipyra JBHKECHHS
MTAKETOB.



Buaet  pestensHoctn B cetu  HHtepHer. CepBucsl  HMHTepHeTa.
['eonndopmanontbie cucTeMbl. ['€0JOKAIMOHHBIE CEPBUCHI PEATLHOTO BPEMEHU
(Hanmpumep, Jokalus MOOUJIBHBIX TeNe(OHOB, OMpEACICHUE 3arpy>XKEHHOCTHU
aBTOMarucTpasiei), ”HTEpHET-TOProBIsl, OPOHHUPOBaHUE OMJIETOB U TOCTUHHII.

['ocynapcTBeHHBIE JIEKTPOHHBIE CEPBUCHI M yciIyru. ColManbHBIE CETH —
OpraHu3aIus KOJUIGKTUBHOTO B3aWMOJICUCTBUSI M oOMeHa naHHbIMU. CeTeBoit
ATUKET: TpaBWJia TOBEJAeHUS B KuOepmpocTtpancTtBe. [IpoGiema MOIIMHHOCTH
noyiydueHHo! nHpopmanuu. OTKpbITEIE 00pa30BaTEIbHbIE PECYPCHI.

TexXHOreHHbIE M YKOHOMHMYECKHE YIPO3bl, CBS3aHHBIE C HCIOJb30BAHUEM
UH(OPMAIIMOHHO-KOMMYHUKAIIMOHHBIX TexHoJIorui. OO1mue mpobsieMbl 3ailuThl
unpopmanm U uHGOpManMOHHOW  Oe3zomacHoctu. CpencrTBa  3alIUTHI
uHopMalMK B KOMITBIOTEpAX, KOMIBIOTEPHBIX CETAX W aBTOMATHU3UPOBAHHBIX
uHQOpMalMOHHBIX cucTteMax. [IpaBoBoe oOecrieueHue HUHPOPMAITMOHHOM
0€30IacCHOCTH.

[IpenoTrBpaiieHue HECAHKIIMOHUPOBAHHOIO aocTyna K JIMYHOM
KoH(uaeHIMATbHON MHGOPMALINK, XPaHAIIEHCS Ha MEPCOHATBLHOM KOMITBIOTEPE,
MOOWJIBHBIX yCTpoHcTBax. BpenoHocHoe mporpaMMHOe oOecredeHue U CrocOObI
O00opb0ObI ¢ HUM. AHTUBHUpPYCHBIC NporpaMmbl. OpraHu3zanus JUYHOTO apXvBa
uHpopmarmu. PezepBHoe konupoBanue. [laponbHas 3ammura apxusa.

MudpoBanne naHHbIX. CUMMETPUYHBIE W HECHUMMETPUYHBIC IIUQPHI.
Mudpsr mpoctoii 3amenbl. [udp Lezaps. Iudp Bwmkenepa. Anroputm
mudpoBanus RSA.

TeopeTnyeckne 0CHOBbI HH(POPMATHKH

Nudopmarusi, nanueie u 3HaHus. MHbopmanmoHHble MpoIecchl B MPUPOJE,
TEXHUKE U OOIIECTBE.

HenpepbiBHBIE W JUCKPETHBIE BEJIWYUHBI M CUTHaIBL. HeoO0XxoammocTh
TUCKpeTH3auuu MHGOpMaIMK, NPETHA3HAYCHHOW [JIs1 XpaHEHHs, Nepeladd |
00paboTKH B UPPOBHIX CHCTEMAX.

JIBonuHoe KkoaupoBaHue. PaBHOMEpHBIE UM HEPAaBHOMEPHBIE  KOJBI.
JlekoaupoBaHrEe COOONIEHUM, 3alMCAHHBIX C MOMOIIbID HEPABHOMEPHBIX KOJIOB.
Ycnosue ®ano. [locTpoeHHe OAHO3HAYHO AEKOAUPYEMBIX KOJOB C IMOMOIIBIO
nepeBa. EnuHUIBI n3MepeHus KoilndecTBa WH(popmaiuu. AnQaBUTHBIN TOAXOM K
OLICHKE KOJInYeCcTBa MH(OPMALIUH.

Cuctembl cumucieHusi. Pa3BépHyTas 3amuch LEJIbIX M JAPOOHBIX YHCEN B
MO3UIIMOHHOW cucTemMe cuucieHus. CBoilCTBa MO3UIMOHHOW 3amuCH YHUCJa:
KOJIMYECTBO MU(p B 3aMUCH, MPHU3HAK JCIUMOCTH YHCJIa HA OCHOBAHHE CUCTEMBI
CUHMCJICHUSI. AJITOPUTM NIEPEBOJA LIETIOTO YKcia U3 P-MYHON CUCTEMBI CUUCIIEHUS B
NECITUYHYIO0. AJITOPUTM TMEpeBoJa KOHEYHOW P-wuHON ApoOu B JECATUYHYIO.
AJTOpUTM TEepeBojJa LEJIOro Yuciaa M3 JCCATUYHOM CHUCTEMbl CUMCIICHHS B P-



nyHyr. IlepeBox koHewHOW pecsITMUHONW npoOu B P-uunyro. JlBouuHas,
BOCBMEPUYHAS W IIECTHAALATEPUYHAS CUCTEMBI CUUCIICHUS, CBSI3b MEXIY HUMHU.
ApudmMeTnyeckre omneparuyd B MO3UIMOHHBIX CUCTEMax CUYHUCIEHUA. TpouyHas
YpPaBHOBEIICHHAsI CUCTEMA CUUCIIEHUS. JIBOMYHO-IECITUYHASI CUCTEMA CUUCIICHUS.

Konuposanue TtekctoB. Kommpoka ASCIl. OpgnobGailiTHBIE KOJUPOBKH.
Cranmapt UNICODE. Komuposka UTF-8. Omnpenenenue uHPOPMAITMOHHOTO
00BbEMa TEKCTOBBIX COOOLIECHUH.

KomupoBanne  uzoOpaxenud. OuneHka  MHPOPMALMOHHOTO  00BEMA
rpaduyYecKuX JaHHBIX MIPH 3aJIaHHBIX pPa3pelIeHrud U ITyOUHe KOJAUPOBAHUS 1IBETA.
[IBeToBrie Monenu. BektopHoe koaupoBanue. @opmarbl rpaduueckux (pansos.
Tpéxmepnas rpaduxa. OpakranbHas rpadpuka.

Konuposanue 3Byka. Orenka nHGOPMAIIMOHHOTO 00bEMa 3BYKOBBIX JTaHHBIX
IIpU 3aJaHHBIX YaCTOTE JUCKPETU3ALIMU U PA3PSITHOCTA KOAUPOBAHMUSL.

Anrebpa gnoruku. IloHsTtre BbICKa3biBaHUS. BpickaszpiBaTeNbHBIE (HOPMBI
(mpenukatel). KBaHTOPHI CyIIeCTBOBAHUS M BCEOOITHOCTH.

Jlornueckue omneparuu. TaOnUIBI UCTUHHOCTU. Jlormueckue BBIpaXKEHUS.
Jlornueckue ToxkaecTBa. JloKa3aTeNbCTBO JIOTHYECKUX TOXKIECTB C IOMOIIBIO
TaOIUI] UCTUHHOCTHU. Jlornueckue oneparuy 1 onepaiuy HaJl MHOYKECTBaMHU.

3akoHbl anreOphl JIOTMKW. OKBUBAJICHTHBIE MPeoOpa3oBaHUs JIOTHMYECKHUX
BbIpakeHUH. Jlornueckue ypaBHEHUS U CUCTEMBI YpPaBHEHU.

Jlornueckue QyHKIUU. 3aBUCUMOCTH KOJMYECTBA BO3MOKHBIX JIOTHUECKHUX
GyHKIIUN OT KoJIMYecTBa apryMeHToB. [loHbIe cucTeMbl JTOTHYeCKUX (PYHKITUH.

Kanonnueckue  Qgopmbl  nmoruueckux  BblpakeHuil.  CoBeplleHHBIE
TU3BIOHKTUBHBIE M KOHBIOHKTHUBHBIE HOpPMalibHbIe (OPMBI, QITOPUTMBI X
MIOCTPOCHHMSI IO TA0JINIIE UCTUHHOCTH.

Jlornueckue »>JIeMEHTBI B cocTaBe KommbroTepa. Tpurrep. Cymmarop.
Mmuoropa3psaabid cymmarop. llocTpoeHue cxem Ha JOTMYECKHX DBJIEMEHTax IO
3aIaHHOMY JIOTUYECKOMY BBIPAXKEHHUIO. 3alUCh JIOTHUYECKOTO BBIPAXKEHHS 10
JIOTUYECKOU CXEME.

[IpencraBieHne UENbIX 4YKMCEN B MHaMATA KoMIibioTepa. OrpaHUYE€HHOCTb
IUana3oHa 4YUCeJl IMpU OrPaHUYCHUM KOJIMYECTBA pa3pAnoB. llepenonHenue
pazpsaHON ceTkU. be33HakoBbIe M 3HAKOBBIE JaHHBIC. 3HAKOBBIA OUT. [[BOMYHBIM
JOTIOJTHUTEIbHBIN KOJI OTPULATEIIBHBIX YU CET.

[lobutoBbie norumveckue omnepamuu. Jlormueckwii, apuMEeTHUECKHA W
nukandeckud  capuru.  [lludgpoBaHue ¢ MNOMOIIBI0 TMOOUTOBOM  OMNEpaIyu
«wuckimovaroniee M.

[IpencraBieHne BELIECTBEHHBIX YMCENl B MaMsSITH KOMIIblOTEepa. 3Hayamias
4acTh W MOPSAA0K yucia. Jlmama3zoH 3Ha4YeHWU BEIIECTBEHHBIX uncen. [IpoGiaembl
XpPAaHEHHS] BEIIECTBCHHBIX WYHCEJ, CBS3aHHBIE C OrPAaHUYCHHEM KOJHWYECTBA



pa3psaoB. BeimosiHeHHe omnepanuii ¢ BELIECTBEHHBIMH YHUCJIAMH, HAKOIUICHHUE
OIK1OOK MPU BBIUUCICHUSIX.

AJITOPUTMBI U IPOTPAMMHUPOBAHHE

OnpeneneHue BO3MOXKHBIX PE3YyJbTATOB padOThI MPOCTEHIIMX aJIrOPUTMOB
YIPaBJICHUS HWCIOJHUTENSIMU W BBIUUCIUTENBHBIX alropuT™MoB. OnpeneneHue
HCXOJIHBIX JaHHBIX, P KOTOPBIX aJITOPUTM MOXKET J1aTh TpeOyeMbIil pe3ybTarT.

Oranbl pelieHusl 3aJad Ha KoMmIblotepe. MHCTpymeHTalbHBIE CpelCcTBa:
TPaHCHATOpP, OTIAAUUK, TpoduiaupoBmuk. Kommuisuus ©u UHTEpHOpeTaIus
nporpamMm. BupTyanbHble MallIvHBbI.

WnrterpupoBanHas cpena pa3paboTku. Meroasl OTJIAAKU POTpamM.
Hcnonb3oBanue TpaccupoBouHbIX Tabmui. Otnagounbiii BbiBoA. I[lomaroBoe
BBINOJIHEHUE TTpOrpaMmbl. Touku octaHoBa. [IpocMoTp 3HaUEeHMI TEpEMEHHBIX.

S3pik  mporpammupoBanus (Python, Java, C++, C#). Tunsl JaHHBIX:
[IEJIOYUCIICHHbIE, BEUIECTBEHHbIE, CHUMBOJIbHBIC, JIOTHYECKuEe. BeTBieHus.
Cnoxunble ycnoBug. Ilukner ¢ ycrnoBueM. Llukiabsl 1mo  mepeMeHHOM.
B3aumo3aMeHseMOCTh  pa3IMYHBIX  BHAOB  LMKJIOB. HBapumaHT  1ukia.
CocraBieHue IMKIa C HUCHOJBb30BaHUEM 3apaHee OIpeaesIEHHOIO WHBapUaHTa
IUKJIA.

JIoKkyMeHTUpOBaHUE IPOrpPaMM. Hcnonb3oBanue KOMMEHTapHEB.
[ToaroToBka omucaHus MPOrpaMMbl U HHCTPYKIIMH JIJISI TIOJIb30BATEIIS.

AnroputMbl 00pabOTKH HATypaJIbHBIX YUCEN, 3alUCAaHHBIX B MO3UIIMOHHBIX
CUCTEMaxX CYHMCIECHMs: pa3OMeHHe 3aluch 4YHUCiIa Ha OTAENbHbIE HHU(PHI,
HaXO0XJACHUE CYMMbl U TIpOU3BEACHHUS 1U(p, HAXO0XKICHHE MaKCUMaJIbHOU
(MUHUMAJIBHON) T (PHI.

Haxoxnenue Bcex MpoCThIX YMCEN B 3aJaHHOM auanasoHe. [IpencraBnenue
quclia B BUJe Habopa MpPOCTHIX COMHOXKUTENEH. AITOPUTM OBICTPOTO BO3BEICHUS
B CTCIICHb.

O0paboTka naHHBIX, XpaHsmuxcs B (aitnax. TekcToBble U TBOMYHBIE (DAKITHI.
daitnoBeie mepemeHHbIe ((aiioBbie ykazatenu). Urenue u3 (aitna. 3anmuch B
dari.

Pazouenne 3amaun Ha nmoazagaun. [logmporpamMmel (pouenypsl U GyHKITUN).
Pexypcusi. PexkypcuBHbie 00BekThl ((pakransi). PekypcuBHBIE NpOIEAypHl U
¢ynkiuu. Mcronb3oBaHue cTeka Juisi OpraHu3aIii peKypCUBHBIX BBI30BOB.

Hcnonp3oBanue craHgapTHOM OMONHMOTEKH s3bIKa MPOTPAMMHUPOBAHUS.
[lonknrouenne  OMOJMOTEK  MOANPOrpaMM  CTOPOHHUX  IPOU3BOJMUTEIEH.
MoaynpHBIN NPUHIUIT IOCTPOCHUS POrPaMM.

Uucnennsie MetoApl. TouHoe © TNPUOMMKEHHOE pPEIICHUS  3aJayu.
YuciieHHbIE METOJbl PEUIEHUS] YPaBHEHUI: METO Iepedopa, METO MOJOBUHHOIO
nenenus. [lpubnmxEHHOE BBIYMCICHUE [JIMH KPUBBIX. Bbluucienue miomaaei



¢uryp ¢ TMOMOIIBI0 YHUCICHHBIX METOJNOB (METOJ MPSIMOYTOJIbHUKOB, METO]
tpaneuuii). Ilouck makcumyma (MHUHMMYMa) QYHKIUM OJHOW NEPEMEHHON
METOJIOM MOJIOBUHHOTO JECJICHHUS.

O6paboTka CHUMBOJIbHBIX  JIaHHBIX. BcTpoeHHble  (QYHKIMM  sA3bIKa
MIPOrpaMMUPOBAHUS i1 OOPAOOTKU CHUMBOJBHBIX CTPOK. AJTOPUTMBI 00pabOTKH
CUMBOJIbHBIX CTPOK: TMOACYET KOJMYECTBA TMOSBJIEHUNW CHUMBOJIa B CTPOKE,
pa3OueHue CTPOKM Ha CJIOBA IO MPOOEIBHBIM CHMBOJIAM, IOUCK MOJCTPOKU
BHYTPM JAHHOM CTPOKHM, 3aMEHA HAWJACHHOM NOACTPOKM HA APYI'YKO CTPOKY.
['enepanus Bcex CJIOB B HEKOTOPOM aidaBUTe, YIOBICTBOPAIOMIMX 3aJaHHBIM
orpannuenusM. [IpeobpazoBanue yncia B CHMBOJIbHYIO CTPOKY U 00OpaTHO.

MaccuBbl M MOCIEAOBATENBHOCTH 4ucesl. Bpruncnenne 0000IIEHHBIX
XapaKTepUCTHK AJIEMEHTOB MacCHBa WJIM YHCIOBOM MOCIIEI0BATEIBLHOCTU (CYMMBI,
NPOU3BEICHUS, CPEJHEr0 apuU(PMETHYECKOTO, MUHUMAIBHOIO U MAaKCHUMAaJIbHOIO
AJIEMEHTOB, KOJIMYECTBA DJIEMEHTOB, YAOBIETBOPSIOUIMX 3aJaHHOMY YCIOBHIO).
JIMHEVHBIN TTOUCK 33IaHHOTO 3HAYECHUS B MAaCCUBE.

CoptupoBka ogHOMepHOro MaccuBa. [IpocTeie MeTOABI COPTUPOBKH (METON
ny3bIpbKa, METOJ BbIOOpa, COPTHpPOBKA BcTaBKamu). COpPTUPOBKA CIHSHUEM.
beictpas coprupoBka MmaccuBa (amroputM QuickSort). JIBouuHBINM TMOUCK B
OTCOPTUPOBAHHOM MACCHBE.

JIBymMepHble MaccuBbl (MaTpuilbl). AJTOpPUTMBI OOpPAOOTKH JABYMEPHBIX
MaCCHBOB: 3aIIOJTHEHUE JIBYMEPHOT'O YMCJIOBOTO MacCHBa O 3aIaHHBIM ITpaBHIIaM,
MOMCK BJIEMEHTA B JIBYMEPHOM MAaCCHBE, BBIYMCICHUE MaKCUMyMa (MUHUMYyMa) U
CYMMBI 3JIEMEHTOB JBYMEPHOTO MacCHuBa, IEPECTaHOBKA CTPOK M CTOJOIIOB
JBYMEPHOT'O MAacCHBa.

HNudopMannoHHbIe TEXHOJIOTHH

TexcroBeiii mporeccop. PepaktupoBanme u dopmarupoBanue. IIpoBepka
opdorpadun u rpammatuku. CpencrtBa TOHWCKa W aBTO3aMEHbI B TEKCTOBOM
npoueccope.  HMcnons3oBanue  ctwiieid.  CTpyKTYpUpPOBaHHBIE  TEKCTOBBIE
nokymeHTbl. CHocku, ornaBiaeHue. KomiekTuBHasi paboTa ¢ JTOKYMEHTaMH.
NHCTpyMEHTHI pEelieH3UpOBaHUSI B TEKCTOBBIX Mpoiieccopax. OOmayHbie CEpBUCHI.
HenoBas mepernucka. Pedepar. IlpaBuna 1UTHpOBaHHWA HCTOYHUKOB W
opopmieHust Oubnmorpaguueckux cchiiok. OQopMIIeHUE CIUCKA JHUTEPATYpPHI.
3HAaKOMCTBO C KOMIIBIOTEPHON BEPCTKOW TeKcTa. TEeXHUYECKHE Cpe/ICTBa BBOJA
TekcTa. Crnenuanu3upoBaHHBIE CPEJICTBA PEAAKTUPOBAHMUS MaTEMATHUYECKUX
TEKCTOB.

Ananu3 ganHHbiX. OCHOBHBIE 3a/laud aHAIW3a JIaHHBIX: MPOTHO3UPOBAHMUE,
KJaccuuKkanus, Kiactepu3alus, aHaliu3 OTkIoHeHui. I[locrnenoBaTenbHOCTh
pelieHus 3ajad aHain3a JaHHBIX: cOOp MEPBUYHBIX JAHHBIX, OYMCTKA U OLICHKA
KauecTBa JaHHBIX, BEIOOP W/WJIM MOCTPOEHHE MOJIENH, IpeoOpa3oBaHUE JaHHBIX,



BU3Yyalu3allsl JAaHHBIX, UHTEpPIpeTalus pe3yiapTaToB. [IporpammHubie cpencTtBa u
MHTEPHET-CEPBUCHI JJI1 00pabOTKM M NpENCTaBICHUs JaHHBIX. bosbline naHHbIE.
MamunHoe o0yueHue. IHTenneKkTyanbHblii aHaJIW3 TaHHbIX.

AHanu3 JaHHBIX C MOMOIIBIO 3JIEKTPOHHBIX Ta0aul. BbruuciieHne cyMMmbl,
CPEIHETO apu(PMETHUECKOT0, HAanOOIbIIEr0 (HAUMEHBIIIET0) 3HAUEHNs AUAINa30Ha.
Boruncnenne kosg@uimenTa Koppemsuuu JBYX psSAoB JaHHbIX. [loctpoenue
CTONOYATHIX, JHMHEMYaTbIX W KPYyroBbix jauarpamm. IlocTpoenue rpadukos
¢ynkuuit. [TonGop nuHuM TpeHa, peleHrue 3a1a4 NPOrHO3UPOBAHMS.

YucneHHoe pelIeHUE YpaBHEHHMH C TIOMOIIBIO MoAOopa mHmapamerpa.
OnTumu3anus Kak MOMCK HAWJIYYILIEro pelieHusl B 3aIaHHbIX ycioBusx. Llenepas
¢yHkuus, orpanuyeHusi. JlokanbHble M TJI00aNbHBIM MUHUMYMBI II€JIEBOU
¢yHkuuu. Pemenue 3a1a4 ONTUMU3AILMEI C TOMOIIBIO 3JIEKTPOHHBIX TaOIHII.

11 KJIACC

TeopeTnueckue 0CHOBbI HHPOPMATHKHU

Teoperndeckne mOAXOABI K OICHKE KojaudecTBa uHMoOpMamuu. 3aKoH
agauTuBHOCTU MHpopmaruu. Dopmyna Xaptau. MHpopmarus u BEpOSITHOCTD.
®opmyia [llenHoHa.

Anroput™mbl CkaTus gaHHbIX. Anroput™ RLE. Anroputm Xaddmana.
Anroput™m LZW. Anroputmel cxaTusi JAaHHBIX C MOTEPSMU. Y MEHBIICHUE
IyOuHBI KogupoBaHus Beta. OCHOBHBIC Ujien anroputMmoB cxatus JPEG, MP3.

CkopocTh mepefayd JaHHBIX. 3aBUCUMOCTb BpPEMEHM TNEepeAadyd  OT
MH(POPMAIIMOHHOTO 00bEMa JAaHHBIX W XapaKTEPUCTHK KaHalla CBS3U. [IpUyuHBI
BO3HMKHOBEHHUS OIIMOOK TMpu Tmepedade JaHHbIX. Konapl, MO3BOJSIONINE
OOHapy>XMBaTh M HUCHPABIATH OIMIMOKH, BO3HUKAIONIME NpPU Tepenade JTaHHBIX.
Paccrosaue Xammunra. Koguposanue ¢ moBroperrneM 6uToB. Kojbr XoMMuHTA.

Cuctembl. KoMIIOHEHTBI cuUCTEMBl W HUX B3aumojeiicTBue. CUCTEMHbIN
s dext. Ynpapnenue kak nHGOPMAIMOHHBIHN TTpotiecc. OOpaTHas CBA3b.

Mogenn u monenupoBanue. Llens moaenupoBanusi. COOTBETCTBUE MOJAEIH
MOJEIUPYEMOMY OOBEKTY WJIM Mpolieccy, Ueau MojenupoBaHus. Dopmanuzanus
MIPUKJIAJIHBIX 3a]1a4.

[IpenacraBnenne pe3ynbTaTOB MOJECIUPOBAHUS B BUAE, YAOOHOM st
BOCIIPHSITHS YeoBeKoM. [ paduueckoe npecTaBiIeHUe JaHHBIX (CXEMBbI, TaOJIUIIbI,
rpaduxn).

I'padsr. OcHoBHBIC TOHATHSA. Buasr rpados. Onucanue rpadoB ¢ MOMOIIBIO
MaTpull CMEXKHOCTH, BECOBBIX MAaTpHUIl, CIHCKOB CMEXHOCTU. PemieHue
AITOPUTMUYECKUX 3a/lay, CBSI3aHHBIX C aHanu3oM TIpadoB (IOCTpPOCHHE
ONTUMAJIBHOIO TYTH MEXKIY BepIIMHAMU Tpada, OIpeAeiIeHUue KOJIMYecTBa



Pa3IMUHBIX IyTEd MEXAY BEpPUIMHAMHM OPUEHTUPOBAHHOIO ALMKIMYECKOTO
rpada).

HepeBbs. bunapnoe aepeBo. [lepeBbs moucka. CrocoObl o0xolla aepena.
[IpencraBienne apupMeTUUECKUX BbIpAKEHUN B BUJE AepeBa. JIMCKpETHbIE UTPBI
JIBYX UTPOKOB ¢ nojiHoM nH(opmarueit. [loctpoenue nepera nepedopa BapruaHTOB,
ONMMCAHKME CTPATETHH Urpbl B TAOIUYHON (hopme. BBIUTpPHIIIHBIE U TPOUTPHILIIHBIE
MTO3ULINH. BBIMTPBIIIHBIE CTPATETUH.

CpencrtBa UCKYCCTBEHHOTO HMHTEJUIEKTa. CepBUCHI MAIIMHHOTO IEPEBOAA U
pacno3HaBaHus ycTHOM peun. KorHuTuBHBIE cepBUCHL. MneHTudukanus u mouck
U300paKeHUH, pacrio3HaBaHHE JIULL. Camoo0byyatomiuecs CUCTEMBI.
NckyccTBEHHBI MHTEIUIEKT B KOMIBIOTEPHBIX HMrpax. Mcmonp3oBaHue METOIOB
MCKYCCTBEHHOTO MHTEJJIEKTa B oOydarmux cucremax. Mcnonb3oBanue MeTonoB
UCKYCCTBEHHOI'O MHTEJUIEKTa B poboTtoTexHuke. MHTepHeT Bemlel. IlepcrnekTuBbl
Pa3BUTHUS KOMIIBIOTEPHBIX MHTEJUIEKTYaJbHbIX CUCTEM. HelipOHHBIE ceTh.

AJITOPUTMBI U IPOTPAMMHPOBAHHE

QopMmanM3anus — MOHATHS — anroputMa.  Mammbaa  TelopuHra  Kax
yYHUBEpCaiabHasi MOJeib BeuncieHui. Tesuc Yépua—Trropunra.

OneHka CIIOKHOCTU BbIUMCICHUI. Bpems paGoTbl U 00BbEM HCIONIB3yeMOi
naMsaTH, WX 3aBUCUMOCTb OT pa3Mepa MCXOAHBIX JaHHBIX. OueHka
ACUMIITOTUYECKOM  CIIO)KHOCTH ~ QJITOPUTMOB. AJTOPUTMBI  MOJWHOMHAIBHOM
cinoxHoctu. IlepebGopubie anroput™mbl. [IpuMepbl pa3TUYHBIX — AITOPUTMOB
pelIeHns OJJHOM 3a/1a4i, KOTOPbIE UMEIOT PA3IMYHYIO CIOKHOCTb.

[Touck mOpoCTHIX 4YMCENl B 3aJaHHOM JUAIa30HE C TOMOIIbI alropuTMa
«pemieto DpatocheHar.

MHuoropa3psiAHbie 11eIble YUCIa, 3a1a4d JUIMHHON apu(QMETHKH.

CrnoBapu  (accollMaTUBHBIC MACCHBBI, OTOOpaKCHMs).  XOII-TaOJIHUIIHI.
[TocTpoenue andaBUTHO-4aCTOTHOTO CIIOBApPS ISl 33JaHHOTO TEKCTA.

Crexu. AHanu3 MpPaBUIBHOCTH CKOOOYHOTO BbIpakeHUs. Boruncienue
apu(PMETHIECKOTO BBIPAKEHUS, 3aMMMCAHHOTO B MOCTHUKCHON (popme.

Ouepenu. Mcnonp30BaHue oyepenn Juisl BpEMEHHOTO XPAHEHUS JaHHBIX.

Anroputmbel Ha rpadax. IlocTpoeHne MHHHMaIBHOIO OCTOBHOTO JepeBa
B3BEILIEHHOT'O CBSI3HOTO HEOPHEHTHpOBaHHOro rpacda. KoinyecTBo pa3inyHbIX
IyTel MeX1y BEpLIMHAMHU OPUEHTHUPOBAHHOIO AlMKIMYECKOIo rpada. AJIropurm
JIeUKCTpBI.

JepeBbs. Peanmn3anus nepesa ¢ TOMOIIBIO CCBUIOYHBIX CTPYKTYp. [BonuHbBIE
(Ounapubie) nepeBbs. [locTpoeHue paepeBa sl 3aaHHOTO APUPMETHUYECKOTO
BbIpaxkeHHs. PekypcuBHBIE alrOpuTMBbl 00xoaa nepeBa. VMcmonp3oBaHHe cTeka U
odepeau s 00Xo/1a iepeBa.



JluHamuyeckoe MpOrpaMMHUpPOBAHME KaK METOJ peleHus 3afad C
COXpPAHEHUEM MPOMEXKYTOUHBIX PE3YyJbTAaTOB. 3aJauyd, PELIAEMbIE C IMOMOILIBIO
JTMHAMHYECKOTO MPOTPAMMHUPOBAHUS: BBIYUCICHUE PEKYPCUBHBIX (YHKIUH,
MOJICYET KOJIMYECTBA BAPUAHTOB, 3a/1a4M ONTUMH3ALUU.

[lonsitTue 06 0OBEKTHO-OPUEHTUPOBAHHOM MHpOrpaMMHUpoBaHuU. OOBEKTH U
kjaccel. CBoicTBa U METOJbl 00BEKTOB. OOBEKTHO-OPUEHTUPOBAHHBIA aHAJIU3.
Pa3paboTka mnporpaMm Ha OCHOBE OOBEKTHO-OPUEHTHPOBAHHOTO IOJXOJA.
WNukancynsuus, Hacae10BaHue, MOJIUMOPPU3M.

Cpensl ObicTpoii pa3paboTku mnporpamm. I[IpoektupoBanue wuHTEpdeiica
nojp3oBaresiss.  Mcnosib30BaHME TOTOBBIX — YIPAaBISEMbIX  3JEMEHTOB A
nocTpoeHust uaTepderica.

O630p  s3bIKOB  mporpammupoBanus.  [loHstue o0  mapaagurmax
IporpaMMHUPOBAHUS.

NupopmanoHHbIE TEXHOJIOIHH

Ortanbl  KOMIIBIOTEPHO-MATEMaTHYECKOTO  MOJCIHUPOBAHUS:  [MOCTAaHOBKA
3ajauu, pa3paboTka  MOJIeNH, TECTUPOBAHUE  MOJEIH, KOMIBIOTEPHBIH
HKCIIEPUMEHT, aHAJIU3 PE3YJIbTaTOB MOICIIUPOBAHUS.

Jluckperuzanuss NpU MaTEMaTUUYECKOM MOJCIUPOBAHUN  HEMPEPHIBHBIX
nporeccoB. MopenupoBaHue JIBUXKEHUSA. MojenupoBaHue  OUMOJIOTHYECKHX
cucteM. MaremaTuyeckue  MOAEIM B DKOHOMHUKE.  BBIUMCIHTENbHBIE
AKCHEPUMEHTHI C MOJICIIAMH.

O6paboTka pe3yabTaTOB SKCHEpUMEHTAa. MeToJl HauMEHBIINX KBaJpPaTOB.
OneHka 4YHCIOBBIX MApaMeTpPOB MOIEIUPYEMBIX OOBEKTOB M  IMPOIECCOB.
BoccranoBieHue 3aBUCUMOCTEN 110 Pe3yJIbTaTaM 3KCIIEPUMEHTA.

BepositHocTHbie  mopenu.  Metoast  Monte-Kapmo.  MiMurtanumoHHOE
mMonenupoBanre. CUCTEMBI MACCOBOT'O OOCITYKUBAHUS.

Tabmuunble (pensuuoHHBIC) 0a3bl JaHHBIX. Tabmmia — TpeAcTaBICHUE
cBefeHuil 00 ogHOoTMHHEIX oOBekTax. Ilose, 3ammch. Kirou TaGaumel. PaGota ¢
roToBOl 0a30if naHHBIX. 3amojgHeHWe 0a3bl naHHbIX. [loWCK, cCOpTUpOBKA U
bunbTpanug JaHHBIX. 3amMpoChl Ha BBIOOPKY JAaHHBIX. 3alpOChl C MapaMeTpamH.
Boluncnsiembie mojs B 3ampocax.

MHororabnuynble  0a3bl  JaHHBIX. THIIBI CBSA3€H MeEXAy TaOJIUIIaMH.
Buemnuit kimroy. IenocTHOCTH 6a3bl JaHHBIX. 3aPOChl K MHOTOTA0JWYHBIM Oa3am
JAHHBIX.

NutepHer-ipuiioxenus. [lonsTHe 0 CEpBEpPHON U KIIMEHTCKOM YaCTAX CauTa.
TexHomorus: «KJIUEHT — CepBEP», €€ NTOCTOMHCTBA M HenocTaTku. OCHOBBI SI3bIKA
HTML wu xackamabeix Tabmur ctwiedd (CSS). Cuenapun Ha si3bike JavaScript.
®opmbl Ha BeO-CTpaHHUIIE.

Pa3Mmelnenne BeO6-caliToB. Ycimyra XocTuHra. 3arpyska (hailjioB Ha CaT.



BBon n300pa’keHUi C HCMONB30BAHUEM PA3IUYHBIX IUPPOBBIX YCTPOWCTB
(undpoBbIX (poTOaNmapaTtoB U MHKPOCKONOB, BHUIEOKAMEp, CKAaHEPOB U JIPYTUX
ycTpoicTB). I'papuueckuit penakrop. Paspemenne. Kanpuposanue. UcnpaBienue
nepcrekTuBbl.  ['ucrtorpamma.  Koppekuus  ypoBHEH, KOpPpEKLIHs — IIBETA.
OOeciBeunBaHue LBETHBIX H300pakeHuil. Peryms. PaGota ¢ obmactamu.
OUIBTPHI.

MHuorocnolinble n3o0paxkeHus. TexcroBble ciou. Macka cnos. Kanaubl.
Coxpanenue BblaesnieHHON oOnactu. IloaroroBka wimoctpanuil ais BeO-CalTOB.
AHUMUpOBaHHBIE U300paKEHUS.

Bekrtopnas rpaduxa. IlpumutuBbl. HW3meHeHue mopsiaka 3JIEMEHTOB.
BreipaBHuBanue, pacnpenenenue. ['pynnupoBka. Kpussie. @opmaTbl BEKTOPHBIX
pucyskoB. Mcnonb3oBanue KOHTYpoB. BekTopu3zaius pacTpoBbIX H300paxeHUH.

[IpyHUMNBI  TIOCTPOEHUS UM PENAKTUPOBAHUA TPEXMEPHBIX MOJEIEH.
Cerounble Mogenu. Marepuanbl. MoaennpoBaHWE€ HWCTOYHUKOB OCBEILICHMUS.
Kamepsl. ApnutuBHbie TexHojoruu (3D-mpunrtepsl). [lonstie o BUpTyalbHOU
PEaNIBHOCTHU U JOTIOJIHEHHON PEAIBHOCTH.



IIJTAHUPYEMBIE PE3YJIBTATDBI
JIMUYHOCTHBIE PE3YJIbTATBI

JIMYHOCTHBIE ~ PE3yNbTAaThl  OTPAXKAIOT TOTOBHOCTb U  CHOCOOHOCTH
oOy4Jaromuxcs pPyKOBOACTBOBAThCA CPOPMUPOBAHHOW BHYTPEHHEH MO3ULIMEH
JUYHOCTH, CHUCTEMON IIEHHOCTHBIX OpHEHTAallMi, TO3UTUBHBIX BHYTPEHHUX
yOeXJeHull, COOTBETCTBYIOIIUX TPAAUIMOHHBIM LEHHOCTSIM  POCCHICKOTrO
oOLIEeCTBa, paCIIMPEHUE KU3HEHHOI'O OMbITa M OMNbITAa ACSTENIbHOCTH B IpoOIecce
peanuzanuu  CpeACTBaMM  y4yeOHOro TpeIMeTa OCHOBHBIX  HalpaBieHUU
BOCIUTATENIbHON JESATEIbHOCTH.

B pesynbraTte wu3ydyeHus HHPOPMATHKM HA YPOBHE CpPEIHErO0 OOIIEro
oOpazoBanus y obOyuaroiierocss 0yayT copMHUpOBaHbBI CIIECIYIOIMIUE JTUYHOCTHBIE
PE3YyABTATHI:

1) rpa’KaaHCKOr0 BOCIMTAHUSA:

OCO3HAHHME CBOMX KOHCTUTYIMOHHBIX TMpaB W OOS3aHHOCTEH, YBa)KE€HUE
3aKOHAa U TpaBOMOpsSAKA,  COOJIOJEHHWE  OCHOBONOJATAIONIMX  HOPM
MH(GOPMAIIMOHHOTO MTpaBa U UHGOPMAIIMOHHON 0€30IaCHOCTH;

TOTOBHOCTh MPOTUBOCTOSITh HMACOJIOTMM SKCTPEMHU3MA, HAIIMOHAIN3MA,
KCeHO(hOoONH, AUCKPUMHUHAIMK 10 COLMAIBHBIM, PEIUTHO3HBIM, PaCOBBIM,
HAllMOHAJIbHBIM MPU3HAKAM B BUPTYaJIbHOM IIPOCTPAHCTBE;

2) NaTPUMOTHYECKOT0 BOCTIMTAHMS:

LIEHHOCTHOE OTHOIIIEHUE K UICTOPUYECKOMY HaCJIEAUI0, TOCTHKEHUAM Poccun
B HayKe, UCKYCCTBE, TEXHOJIOTUSIX, TOHUMAaHNE 3HAaUeHUSI HHPOPMATUKH KaK HaAyKH
B ’KM3HU COBPEMEHHOTO OOIIECTBA;

3) IyXOBHO-HPABCTBEHHOI'0 BOCTIUTAHUS

c(hOpMHPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, ’TUUYECKOTO TMOBEICHUS;

CIIOCOOHOCTh OIICHMBATh CUTYAIlMI0O M TMPUHUMATh OCO3HAHHBIC PEIICHUS,
OPUEHTHPYSACh HA MOPAJIIbHO-HPABCTBEHHbIE HOPMBI M LIEHHOCTH, B TOM YHUCJE B
cetu MHTepHeT;

4) 3¢TeTHYECKOr0 BOCIIMTAHUS

ACTETUYECKOE OTHOILIEHHE K MHUpPY, BKJIIOYas JCTETUKY HAY4YHOTO U
TEXHUYECKOT0 TBOPUYECTBA;

CIIOCOOHOCTh BOCTIPUHUMATH PA3IMYHBIC BUABI HMCKYCCTBA, B TOM YHCIIE
OCHOBAaHHOT'O Ha WCIIOJIb30BAaHUU WH(OPMAITMOHHBIX TEXHOJIOTHIA;

5) pu3nvecKoro BOCIUTAHUSA:

chOpMUPOBAHHOCTh  340pOBOr0 W  Oe3omacHoro  oOpa3a  JKW3HH,
OTBETCTBEHHOIO OTHOLIEHUS K CBOEMY 3J0pPOBbIO, B TOM 4HCIE 3a CYET



coOmroieHus1 TpeOOBaHUM 0€30MaCHOM 3KCIUTyaTalluud CPEACTB MH(OPMAIMOHHBIX
Y KOMMYHUKALIMOHHBIX TEXHOJIOTHIA;

6) TPy10BOI0 BOCIIMTAHMS

FOTOBHOCTh K AaKTMBHOW JEATEIBHOCTH TEXHOJOIMYECKONM U COLMAJIbHOU
HaIpaBJIEHHOCTH, CIOCOOHOCTh MHUIIMMPOBATH, MJIAHUPOBATH U CAMOCTOATEIBHO
BBINIOJIHATH TAKYIO 1€ TEIbHOCTD;

uHTepec K cdepaM MNpo(ecCHOHANBHON JAESTENbHOCTH, CBSA3aHHBIM C
MH()OPMATUKON, NPOrpaMMUPOBAHUEM MU HHPOPMALMOHHBIMU TEXHOJIOTHSIMHU,
OCHOBAaHHBIMU Ha JOCTI)KEHUAX HAYKW HMH(OPMATHUKM M HAYYHO-TEXHUYECKOTO
nporpecca, yMeHHe COBepIIaTh OCO3HAaHHBIM BBIOOp Oynyuie mnpodeccuu u
peanu30BbIBaTh COOCTBEHHBIE )KU3HEHHBIE TIaHBbI;

TOTOBHOCTh M CHOCOOHOCTh K OOpa3oBaHMIO M CaMOOOpa30BaHUIO Ha
NPOTSKEHUU BCEU KU3HH;

7) 3KOJIOTHY€eCKOT0 BOCTIUTAHMS:

OCO3HAaHME TJI00aIBHOrO XapakTepa 3KOJOTMYECKHX MpoOiieM M MmyTed HuX
pelieHus, B TOM 4HCIe C Y4€TOM  BO3MOXKHOCTEH HMH(POpPMAIMOHHO-
KOMMYHUKAIIMOHHBIX TEXHOJOTU;

8) HeHHOCTH HAYYHOr 0 MO3HAHUSA:

c(OpPMUPOBAHHOCTh MMPOBO33PEHMSI, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHs HAyKH, JOCTHKEHMSIM HaydHO-TEXHHYECKOI'0 Iporpecca M
OOIIECTBEHHOM MPAaKTUKH, 32 CYET IOHUMAHUS POJIM HH()OPMALIMOHHBIX PECYPCOB,
MH(POPMAIIMOHHBIX TPOLIECCOB U HH(POPMALMOHHBIX TEXHOJOTUN B YCIOBHUSIX
U poBoOi TpaHCPOpPMAIIMK MHOTUX Cep KU3HU COBPEMEHHOI'O OOIIECTBA;

OCO3HAaHUE LIEHHOCTH HAYYHOW JEATEIbHOCTH, FOTOBHOCTH OCYILECTBIAThH
IPOEKTHYIO U UCCIIEI0BATENbCKYIO IEATENbHOCTh MHIUBUYaJIbHO U B TPYIIIIE.

B mpouecce noctukeHHs JTUYHOCTHBIX PE3YJIbTATOB OCBOCHHUS MPOTPAMMBI
no wuHbopMaTUKe Yy OOYYaIOUIUXCS COBEPLIEHCTBYETCS HAMOLIMOHAJIBHBIH
MHTEJUIEKT, PEANOIaraonmil chopMupoBaHHOCTb:

CaMOpPETYJMPOBAHMS, BKJIIOYAIOIIErO0 CaMOKOHTPOJb, YMEHHUE NPHHHUMATH
OTBETCTBEHHOCTh 32 CBOE IIOBEACHUE, CIIOCOOHOCTh aJanTHPOBAThCS K
HMOLIMOHAJIBHBIM U3MEHEHUSM U MPOSBIATH THOKOCTD, OBITH OTKPHITHIM HOBOMY;

BHYTPEHHEW MOTHMBALIMM, BKIIOUYAOLIEH CTPEMIIEHUE K JOCTHKEHUIO LENH U
ycrnexy, ONTUMHU3M, MHHMIMATHUBHOCTb, YMEHHME JEHCTBOBaTh, MUCXOAS W3 CBOMX
BO3MOKHOCTEH;

SMIIATUH, BKIIOYAIONIEH CIOCOOHOCTh MOHUMATh 3MOLIMOHAJIBHOE COCTOSIHUE
IPYTHX, YYUTBIBATh €r0 IMPU OCYIIECTBIEHWN KOMMYHMKAIUHU, CIIOCOOHOCTH K
COUYBCTBHUIO U CONEPEKUBAHUIO;

COLIMAJIBHBIX HAaBBIKOB, BKJIIOUYAOIIUX CIOCOOHOCTh BBICTPAUBATh OTHOILIECHHUS
C APYTUMH JIIOJbMU, 3a00TUTHCS, IPOSBIISATH HHTEPEC U pa3periaTh KOH(IUKTHI.



METAINPEAMETHBIE PE3YJIbTATBI

B pesynpraTe wu3ydeHmss HHOOPMATUKM HAa YpPOBHE CPEAHETO OOIIEro
oOpa3zoBanus y oOyuaromerocs OynyT chOpMUPOBaHbI MeETalpEeAMETHbBIE
pe3ynbTaThl, OTPAKCHHBIE B YHHBEPCAIBHBIX YYEOHBIX NEHCTBHUSIX, a UMEHHO —
MO3HAaBaTeNbHBIC YHHUBEpCAJIbHBIE y4eOHBIE JEHUCTBUS, KOMMYHUKATHBHBIC
YHHUBEpCAJIbHBIE YyueOHBIE IEHCTBHS, pPETYISTUBHBIE YHUBEpCAIbHBIE Y4YeOHBIC
JEHCTBHS, COBMECTHAS JESTEILHOCTb.

Ilo3HaBaTe/ibHBbIE YHHBEPCATbHbIE YUeOHbIE TeiicTBUSA

1) 0a30Bble JJOrHYeCcCKHe eHCTBHS:

CaMOCTOSITeIbHO  (OPMYNHMpPOBaTh M aKTyaJu3UpoOBaTh  MpodiieMy,
paccMaTpuBaTh €€ BCECTOPOHHE;

yCTaHABJIMBATh CYIIECTBEHHBIM MPU3HAK WJIM OCHOBAaHUs JJII CPaBHEHWS,
Kiaccudukauu u 006001eHNS;

OTIPENENIATh 1N JeATCIbHOCTH, 3aJaBaTh MapaMeTPbl U KPUTEPHUH HX
JOCTHYKCHUS;

BBISIBJIATh 3aKOHOMEPHOCTH M MPOTUBOPEYHUS B pACCMAaTPUBAEMBbIX SIBJIICHUSIX;

pa3pabaTbiBaTh IUIAH PEIICHUS TPOOJIEeMBbl C y4€TOM aHajau3a MMEIOUTUXCS
MaTepuaIbHbIX U HEMATEPUAIbHBIX PECYPCOB;

BHOCUTH KOPPEKTHUBHI B JI€ATEIbHOCTh, OLIEHUBATh COOTBETCTBUE PE3YIHTATOB
LESAM, OLIEHUBATh PUCKU MOCIEACTBUMN 1€ TEIbHOCTH;

KOOPJIMHUPOBATh M  BBINOJMHATH pabOTy B  YCIOBHUSX pEaIbHOTO,
BUPTYaJIbHOTO U KOMOMHUPOBAHHOTO B3aUMO/ICHCTBHS;

pa3BUBaTh KPEATUBHOE MBIIIJICHUE TIPU PEIICHUH KU3HEHHBIX MPOOIIEM.

2) 6a30BbIe HCCJIEA0BATEIbCKUE TeHCTBUS:

BJIQ/ICTh HABBIKAMHU Y4EOHO-MCCIIEI0BATENbCKOM M TPOCKTHON €I TEILHOCTH,
HAaBBIKAMHM  pa3pelieHus mpoOJieM, CHOCOOHOCThIO M TOTOBHOCTHIO K
CaMOCTOSITEJIbHOMY MTOMCKY METOJOB PEIICHUS MPAKTUYECKUX 3a/1a4, IPUMEHEHUIO
Pa3JIMYHBIX METO/IOB MO3HAHHS;

OCYLIECTBIISITh PA3JIMYHBIE BHIBl JIESITEIBHOCTH MO TMOJYYEHHUIO HOBOTO
3HAHMSI, €T0 WMHTEPHpPETalnH, MPeoOpa30BaHUI0O W MPUMEHEHUIO B PAa3IUIHBIX
y4eOHBIX CHUTyallWsiX, B TOM YHCJIE€ TPH CO3JaHUU YYEOHBIX M COIMATBHBIX
MIPOEKTOB;

dbopMHUpOBaATH HAYYHBIN THI MBIIUICHHS, BIaI€Th HAYYHOW TEPMUHOJIOTHEH,
KJIFOUE€BBIMU MOHSATUSIMU U METOJIAMHU;

CTaBUTb U (HOPMYJIHPOBATH COOCTBEHHBIE 3aJauyd B 00pa30BaTENIbHOU
NEATENIbHOCTU U dKU3HEHHBIX CUTYaIUsX;



BBISIBJISITh TIPUYMHHO-CJICJACTBCHHBIC CBSI3M M aKTyaJU3WpOBaTh 3a/ady,
BBIIBUTATh THUNOTE3y €€ pelieHus, HaXOAUTh apTyMEHTHI I JO0Ka3aTeIhCTBa
CBOMX YTBEP)KIICHUM, 3a/1aBaTh MMApaMETPhl U KPUTESPUH PCIICHUS;

aHANMM3UPOBATh TIOJYYCHHBIE B XOJEC PCIICHHUS 3aJaddl  PE3yJbTaThl,
KPUTUYECKU OIICHUBATH WX JIOCTOBEPHOCTH, IPOTHO3UPOBATH U3MEHEHUE B HOBBIX
YCIIOBUSAX;

JlaBaTh OIICHKY HOBBIM CHUTYAITUsIM, OIICHUBATH IPHUOOPETEHHBIN OTIBIT;

OCYIICCTBIISITh IIEJICHANPABIICHHBIN IMOMCK TIEPEHOCa CPEACTB U CITOCOOOB
JEHCTBUS B TPOPECCUOHATIBHYIO CPENY;

YMETh TICPCHOCUTh 3HAHHUS B IMO3HABATEIBHYIO M IPAKTHYECKYIO OO0JIacTH
KA3HENEATEILHOCTH;

yYMETh HHTCTPUPOBATH 3HAHUS U3 PA3HBIX MPEIMETHBIX 00JIacTel;

BBIJIBUTATh HOBBIC HWJCH, MpeJiaraTh OpUTHHAIBHBIC MOJAXOABl U PEIICHHS,
CTaBUTH IPOOJIEMBI U 33J1a4H, JIOMyCKAIONHE aTbTCPHATUBHBIC PCIIICHHUS.

3) paboTa ¢ unpopMmaumeii:

BJIQJICTh HABBIKAMH IOTYYCHUS WH(GOPMAIIUU M3 UCTOYHUKOB PAa3HBIX THIIOB,
CaMOCTOSITEJILHO  OCYIICCTBIIATh  IOWCK,  aHaju3, CHUCTEMAaTU3alHMI0 |
MHTEPIIPETAIINI0 HHPOPMAIIUN PA3IMIHBIX BUAOB U (POPM IIPE/ICTABICHUS;

co3gaBaTh TEKCTHI B pPa3IMYHBIX ¢Gopmarax ¢ y4€TOM Ha3HAYCHUS
uHpOpMAIlMK W IICJICBOM  ayJUTOPUH, BBIOMpas ONTUMAaJIbHYIO  (QopMy
NPEJICTABIICHUS U BU3YyaJIH3allvH;

OIICHMBATh JIOCTOBEPHOCTD, JICTUTUMHOCTh HH(pOpPMAIUH, €€ COOTBETCTBHE
IIPABOBBIM M MOPAJIBHO-3THYECKUM HOpMaM;

UCIIOJIb30BaTh  CPEACTBA  HMH(POPMAIMOHHBIX W  KOMMYHHKAIIHOHHBIX
TEXHOJIOTUH B PEIICHUU KOTHUTHBHBIX, KOMMYHHUKATHBHBIX U OPraHHU3aI[MOHHBIX
3a1ad ¢ COOJIOJICHHEeM TpeOOBaHUN DProOHOMHKH, TEXHUKH O€30MacHOCTH,
TUTHCHBI, PECYpPCOCOCPEIKCHHS, TPABOBBIX MW OTUYECKUX HOPM, HOPM
nH(OPMAITMOHHON 0€30MaCHOCTH;

BJIAJCTh  HABBIKAMH  pACIO3HABaHWUS W 3alUTBl  WHOOpMAIHH,
nH(pOpMAIIMOHHOM 0€30TaCHOCTH JIMYHOCTH.

KomvmyHuKaTHBHBIE YHUBeEPcadbHbIE yUeOHbIe 1eficTBUs

1) oOmenme:

OCYIIECTBIISITh KOMMYHHUKAIIUXA BO BCeX chepax KU3HM;

pacCiio3HaBaTb HeBep6aanHe CpeaACTBa O6IH€HI/I}I, IIOHUMATh 3HAYCHUC
COMAJIbHBIX 3HAKOB, pPacCIlO3HAaBATh IIPCAIIOCBIIKH KOH(i)J'II/IKTHBIX CI/ITyaI_II/Iﬁ u
CMATYATh KOH(l)J'H/IKTBI;



BIAJETh  pPA3JIUYHBIMU  criocobamMu  OOILIEHHS] ©  B3aUMOJICIHCTBUS,
apryMEeHTHUPOBAHHO BECTU JUAJIOT, YMETh CMAr4aTh KOH(QIMKTHBIE CUTYalluu;

Pa3BEPHYTO M JIOTMYHO M3JIaraTb CBOIO TOYKY 3PEHUS C HCIIOJIb30BaHUEM
A3BIKOBBIX CPEJICTB.

2) coBMecTHAasl 1eATeJIbHOCTD:

NOHUMAaTh U HMCHOJB30BaTh MPEUMYILIECTBA KOMAaHIHONW W WHIWBHUAYaJbHOU
paboThI;

BbIOMpATh TEMAaTUKy M METOJbl COBMECTHBIX IEHCTBUH € Y4YETOM OOIIMX
MHTEPECOB U BO3MOKHOCTEMN KaKI0TO WieHa KOJUIEKTHUBA;

OPUHUMATh [EJIM  COBMECTHOM  JAEATEIbHOCTH, OpPraHU30BBIBATH U
KOOPJIMHUPOBATh JAECUCTBUS MO HX JOCTHKEHUIO: COCTABJIATH IJIaH ACHCTBHIM,
pacnpenensiTh poiv ¢ Y4Y4ETOM MHEHHMH Y4YaCTHUKOB, OOCYXIAaTh pPe3yJbTaThl
COBMECTHOM paboThI;

OLICHUMBAaTh KauyeCTBO CBOErO BKJIAJa MU KaXJOr0 yYaCTHUKA KOMaHJbl B
oO1ui pe3yabTaT Mo pa3pabOTaHHBIM KPUTEPHUSIM;

npeayiaraTb HOBBIE TPOEKThI, OLEHMBATh HJAEH C TMO3HMIMU HOBU3HBI,
OPUTMHAJILHOCTH, MPAKTUYECKON 3HAUMMOCTH;

OCYLIECTBIIATh TMO3UTUBHOE CTPATErMYECKOE TIOBEAEHHWE B Pa3IUYHBIX
CUTYaLUsIX, IPOSBISATH TBOPUECTBO U BOOOpaKeHUE, ObITh MHUIIMATUBHBIM.

PerynsiTuBHbIe YHHBepcaibHbIe YUueOHbIe AeilicTBUS

1) camoopranusanus:

CaMOCTOSITEJIbHO OCYUHIECTBIISATh MMO3HABATEJIbHYIO JAESATEIbHOCTD, BBISBISATH
poOJIeMbI, CTaBUTh U (POPMYJIUPOBATH COOCTBEHHBIC 3a/1a4d B 00pa30BaTEIIbHOM
NEATEIbHOCTU U dKU3HEHHBIX CUTYaIUAX;

CaMOCTOSITEJIbHO ~ COCTABJIATH IUIAH pPEIICHUs TNpoOJieMbl €  Y4ETOM
HMEIOIIUXCS PECYPCOB, COOCTBEHHBIX BO3MOXKHOCTEH M MPEAIMMOYTESHUH;

JaBaTh OLIEHKY HOBBIM CUTYaIUsIM;

pacIIMPATH paMKH Y4€OHOTO TIpeIMETa Ha OCHOBE JIMYHBIX MTPEATIOYTCHUM;

JIenaTh OCO3HAHHBIA BBIOOp, apTyMEHTHPOBATH €Tr0, OpaTh OTBETCTBEHHOCTH
3a pPELICHNUE;

OLICHUBATh NPUOOPETEHHBIN OIIBIT;

CIocoOCTBOBaTh (POPMUPOBAHUIO M TPOSBICHUIO NIMPOKOW SPYIUIUU B
pa3HbIX OOJIACTSIX 3HAHUW, IOCTOSHHO IMOBBINIATh CBOW 00pa3oBaTENbHBIA U
KYJbTYPHBII YPOBEHb.

2) CAMOKOHTPOJIb:

JaBaTh OLICHKY HOBBIM CHUTYyallusiIM, BHOCUTb KOPPEKTUBBI B JEATEIbHOCTD,
OLIEHUBATh COOTBETCTBUE PE3YJIbTATOB LIEJISIM;



BJaJE€Th HAaBbIKAMU  [I03HABAaTEJIBHOM  peQueKCHMH KaK  OCO3HaHHUS
COBEPIIAEMBIX JECHUCTBUA M MBICIUTENbHBIX MPOLECCOB, HUX pe3yJIbTaTOB U
OCHOBaHUM, MCHOJB30BaTh MPUEMBI pedIeKCUU JUIsl OLEHKU CUTyalluu, BbIOOpa
BEPHOI'O pELICHNS;

OLICHUBATh PUCKH U CBOEBPEMEHHO IPUHUMATh PELICHUS IO X CHHKEHUIO;

IPUHUMATh MOTHBBI M apryMEHTHl JAPYIMX [pPH AHAIN3E PE3YIbTATOB
NEATEITBHOCTH.

3) npuHATHSA ce0s U APYTUX:

OPUHUMATH ce0sl, TOHUMAasi CBOU HEJOCTATKH U IOCTOUHCTBA;

OPUHUMATh MOTHBBI M AapryMEHTHl JAPYIMX MpPHU AaHAIU3E PE3YIbTATOB
NEATEIbHOCTH;

NpU3HABaTh CBOE MPABO M MPABO JAPYTUX HA OLIKUOKY;

pa3BUBaTh CIOCOOHOCTh MOHUMATh MUP C TIO3ULUHU APYTOro YEIOBEKA.

NPEAMETHBIE PE3YJIBTATHI

B mpomnecce um3ydeHuss kypca uHPpoOpMaTUKU yriayonéHHoro ypoBHs 6 10
K1acce oOydaromuMHCS  OyayT JOCTHUTHYTHI  CJCAYIOIIHME  IIPEJAMETHBIE
PEe3YIIbTATHI:

BJIAJICHUE TPEJICTABICHUSIMH O PO HWH(OpMalMM W CBS3aHHBIX C HEH
IIPOILIECCOB B TIPUPOJIC, TEXHUKE M OOIIECTBE, IMOHATHAMU «UH(POpMAIIHILY,
«uHGOPMAIMOHHBIA  TMPOIECC»,  «CUCTEMa»,  «KOMIIOHEHTBI  CHUCTEMBI»,
«cuCcTeMHBIN A PekT», «MHPOPMAIIMOHHASI CUCTEMAaY, «CUCTEMa YIIPaBICHUS,

BJIaJicHUEe MeToJaMu ToMcCKa HWH(popMamuu B ceTH VIHTepHeT, ymeHue
KPUTHUUYECKHU OIICHUBATh MH(OPMAIINIO, TTOJIYYeHHYIO U3 ceTh HTepHeT;

YyMEHHE XapaKTepU30BaTh OOJIBIIME JaHHBIC, MPUBOIUTH IMPUMEPHI
UCTOYHUKOB MX TIIOJyYCHHS W  HANpaBICHHUS  HCIOJIb30BaHUS, YMEHHUE
KJIacCU(UIIMPOBATh OCHOBHBIE 3aJlauyd aHajdu3a JaHHBIX (IIPOTHO3WPOBAHUE,
KJIaccuUKaIms, KJIacTepHu3aIus, aHaJIn3 OTKJIOHEHHH), IMOHUMATh
MTOCJICIOBATEIILHOCTD PEIICHUS 3a/1ad aHAJIM3a JIAHHBIX: cOOp MEPBUYHBIX JaHHBIX,
OYHMCTKAa W OIleHKa KauyecTBa JAaHHBIX, BBHIOOP W/WIM TIOCTPOSCHHUE MOJICIH,
nmpeoOpa3oBaHre JaHHBIX, BU3yallM3aIlus TaHHBIX, HHTEPIIPETALHS PE3YIhTaTOB,;

MOHUMAHWE OCHOBHBIX TIPHHITUIIOB YCTPOWCTBA M (YHKIIMOHUPOBAHUS
COBPEMEHHBIX CTAIlMOHAPHBIX U MOOMJIBHBIX KOMITBIOTEPOB, TCHACHIIUN Pa3BUTHS
KOMITBIOTEPHBIX TEXHOJIOTHIA;

BJIaJICHUE HaBbIKaMU paOOTHI C OMEpPAIlMOHHBIMH CHCTEMaMH, OCHOBHBIMU
BHJIaMH TIPOTPaMMHOr0 oOecrledeHuss Ui pemieHus y4eOHBIX 3ajJad 10
BBIOPAHHOM CIIelMaTN3alllH;



HaJIMYue MPEJCTABICHUN 0 KOMIBIOTEPHBIX CETAX U UX POJIU B COBPEMEHHOM
MHpe, 0 0a30BbIX NPUHIUIIAX OPraHU3alUUd U PYHKIIMOHUPOBAHUS KOMITBIOTEPHBIX
ceTtedf, 00 OOmMMX NOpUHIUIAX pa3pabOTku W (GYHKIHMOHUPOBAHUS HWHTEPHET-
MIPUII0KECHU;

NOHUMAaHUE Yrpo3 HH(POPMAIMOHHOW OE30MaCHOCTH, HCIOJIb30BaHUE
METOJIOB M CPEJCTB TMPOTHUBOACHCTBUSI OSTUM yIrpo3aMm, COOJIOJIEHUE Mep
0€30MacHOCTH, PEAOTBPAIIAIOIINX HE3aKOHHOE PACTIPOCTPAHEHHE MEPCOHATBLHBIX
JaHHBIX, COOJIIO/IEHNE TPEOOBAaHUIN TEXHUKU O€30MAaCHOCTU U TMTUEHBI pU padboTe
C KOMIIBIOTEPAMH U APYTUMHU KOMIIOHEHTaMU U(PPOBOTO OKPYKEHUSI, TOHUMAHUE
IIPaBOBBIX OCHOB UCIIOJIb30BaHUSI KOMITBIOTEPHBIX Mporpamm, 0a3 JaHHBIX H
paboThl B cetn IHTEpHET;

MOHUMAHUE OCHOBHBIX TMPHUHIMIOB JUCKPETU3AIMU PA3JIMYHBIX BHJIOB
uHDOpMallUK, YyMEHUE ONpEeneaTh HWHPOPMAIMOHHBI O00BEM TEKCTOBBIX,
rpaduYecKrX M 3BYKOBBIX JAHHBIX IPH 3a/JIaHHBIX MMapaMeTpax IUCKPETU3AIUH,
YMEHUE ONpPEACNATh CPEIHIOI CKOPOCTh TMepeayd JaHHBIX, OIEHUBATh
U3MEHEHWE BPEMEHM Tepefayd IpU H3MEHEHWH HWHEGOPMAIMOHHOTO 00BEMA
JTAHHBIX U XapaKTePUCTHK KaHaja CBS3H;

yMEHHUE HCIO0JIb30BaTh MPU PEIICHUU 3aJad CBOWCTBA MO3UIIMOHHOM 3amucu
4yucell, aITOPUTMa MOCTPOEHUS 3alUCH YKCIIa B TO3UIIMOHHON CUCTEME CUMCIICHUS
C 3aJJaHHBIM OCHOBAHHUEM U IOCTPOEHHUS YMCla MO CTPOKE, COJAEpIKaIle 3amuch
9TOTO YHCJIa B ITO3UIIMOHHOM CHCTEME CUHMCICHHS C 3aJaHHBIM OCHOBAHHUEM,
yMEHHE BBITIOIHATH apu(PMETHYECKHe OIepalry B TO3WIMOHHBIX CHCTEMax
CUMCJICHHS;

YMEHHE BBINOJHATh MPEOOpa3OBaHUS JOTHMUYECKUX BBIPAKCHUH, HCIIOIB3YS
3aKOHBI ~aireOphl JIOTMKHA, YMEHHE CTPOUTHh JIOTMYECKOE BBIPAKCHHE B
TU3BbIOHKTUBHONW U KOHBIOHKTHBHOM HOpMAalbHBIX (popMax IO 3aaHHON TaOIHIe
UCTUHHOCTH, HUCCJEA0BaTh OO0JACTh HMCTUHHOCTH BBICKA3BIBAHUS, COJEPIKAIIETO
TepeMEHHbIC, PeIllaTh HECIOKHBIE JJOTUYECKUE YPABHEHUS U CUCTEMbl YPABHEHHIA;

NOHMMaHWe 0a30BbIX aJITOPUTMOB OOpPaOOTKH UYHCIOBOH U TEKCTOBOM
nHpopManuu (3amuch YMCeNl B MO3UIIMOHHOM CHUCTEME CUMCIICHHS, HaXOXKICHHUE
BCEX MPOCTHIX YHCEN B 3aJaHHOM JHana3oHe, 00paboTka MHOTOPa3PSAIHBIX IEIBIX
Yyucell, aHaJM3 CUMBOJIBHBIX CTPOK M JIPYTUX), aJJTOPUTMOB TTOMCKA U COPTUPOBKHU,
YMEHHE ONpPEACsaTh CI0XKHOCTh M3y4aeMbIX B Kypce O0a30BBIX aJTOPUTMOB
(cyMMupoBaHHE OJIEMEHTOB MAacCHBAa, COPTHPOBKAa MacCHBa, mepeOOpHBIC
aJTOPUTMBI, TBOMYHBINM MOMCK) U MPUBOAUTH MPUMEPHl HECKOJBKHUX aJITOPUTMOB
Pa3HOM CI0KHOCTH JJIs1 PEIICHUST OJTHOM 3a/1a4u;

BJIaJICHUE YHUBEPCAJIbHBIM S3bIKOM MPOTPAMMHPOBAHHUS BBICOKOTO YpPOBHS
(Python, Java, C++, C#), npexncraBieHUsIMH O Oa30BBIX THIAX JaHHBIX U
CTPYKTYpax JaHHBIX, YMEHHE HCIIOJIb30BaTh OCHOBHBIC  YIIPABISIOIINE



KOHCTPYKIMM, YMEHHE OCYUIECTBIATh AaHAIU3 NPEIJIOKEHHON MpOrpamMMbl:
ONpEENATh PE3YNbTaThl padOTHl MPOrpaMMbl NPU 33JaHHBIX MUCXOJHBIX JaHHBIX,
ONpeNeNsTh, NPU KAKUX HCXOJHBIX JAHHBIX BO3MOKHO IMOJIyYEHHME YKa3aHHBIX
pE3yJIbTATOB, BBISABIATH JAaHHBIE, KOTOPbIE MOTYT NMPUBECTH K OUIMOKE B padoTe
pOrpaMmbl, GOPMYIUPOBATH MPEIOKEHUS 110 YIAYUIICHUIO IPOrPAMMHOTr0 KO/a;

YMEHHE CO3/1aBaTb CTPYKTYpPUPOBAaHHbIE TEKCTOBBbIE JOKYMEHTHI H
JEMOHCTPALlMOHHBIE MAaTEPHUAJIbI C UCTIOJIB30BAHUEM BO3MOKHOCTEW COBPEMEHHBIX
MPOrPAMMHBIX CPEJICTB U 00JIAYHBIX CEPBHCOB;

YMEHHE MCHOJb30BaTh 3JIEKTPOHHBIC TAOIUIBI ISl aHAJIN3a, MPEACTABICHUS
U 00paboTKM  JaHHBIX  (BKJIIOYAss  BBIYUCIEHHE  CYMMBI,  CpPEIHErO
apu(QMEeTH4YeCKoro, HauOOJIBIIETr0 W HAUMEHBIIEr0 3HAYECHHUM, pelleHue
YpaBHEHHM, BBHIOOp ONTHUMAIBHOIO PEIICHUS, MOA00p JMHMM TPEHAA, pelIeHHUe
3a/1a4 MPOTHO3UPOBAHUSA).

B nponecce uzyuenuss xkypca MHGOpMATHKU YriayOnéHHOTO ypoBHsS 6 11
Knacce oOydaromMucs  OyIOyT  JOCTUTHYTBI — CJEAYIOIIUME  TPEIMETHBIE
PE3YNIbTATHI:

yMEHHE CTPOUTh HEPAaBHOMEpHBIE KOJbI, [OMYCKAIONIME OJHO3HAYHOE
JIEKOANpPOBaHUE CcOOOIIeHUH (TpeUuKCHbIE KO/BI), MCIOJIb30BaTh MPOCTEHIINe
KOJbl, KOTOPBbIE TO3BOJISIIOT OOHAPYKUBATh W UCIPABIATh OMMUOKHU MpPU Mepeaade
JAHHBIX, CTPOUTH KOJ, 00ECTIEUMBAIOIINNA HAUMEHBIIYI0 BO3MOXKHYIO CPEIHION0
JUIMHY COOOIIEHUsI MPU HM3BECTHOM YAacCTOT€ CUMBOJIOB, MOSCHSTH MPUHIUIIBI
paboThI MPOCTHIX AIITOPUTMOB CKATHUS JAHHBIX;

yMEHHE peliaTh aJrOPUTMUYECKUE 3a/layd, CBSI3aHHBIE C aHAJIU30M TIpadoB
(3amauM  TOCTPOCHMSI ONTHUMAJIBHOTO IMYyTH MEXKAY BeplmmHaMu rpada,
ONpENENICHUs]  KOJIMYECTBAa  pa3IMYHBIX  MOyTe  MEXAy  BepUIMHAMHU
OpPUEHTUPOBAHHOTO AIMKINYECKOro rpada), yMEHHUE HCIOIb30BaTh JACPEBBS MPH
aHaNMM3€ W TIOCTPOCHUM KOJAOB H JJisi TPEACTABICHUS apuPMeTHUECKHX
BBIPAKEHUW, IPU PELICHUM 3a/1ad MIOUCKAa U COPTUPOBKHU, YMEHUE CTPOUTH JIEPEBO
UTPHI 110 3alaHHOMY aJrOpPUTMY, pa3padbaTbiBaTh U 00OCHOBBIBATH BBIUTPHILIHYIO
CTPaTEruio Urpsbl;

yMEHUE pa3pabaTbiBaTh W pealn30BbIBaTh B BHUAE Iporpamm 0a3oBbIe
QITOPUTMBI, YMEHHME MCIOJIb30BaTh B IPOrpaMmax JAaHHBIE Pa3IMYHBIX THUIIOB C
y4€TOM OIpaHMYEHUH HAa JUANa3oH MX BO3MOXKHBIX 3HAYEHHUH, NPUMEHSTh INPHU
pELIeHNH 3324 CTPYKTYpPBI TaHHBIX (CIIMCKH, CIIOBAPH, CTEKH, OUEPEIH, 1EPEBBS),
UCIIOJIb30BaTh 0a30Bble ONEpallMd CO CTPYKTYpaMH JIaHHBIX, NPUMEHATH
CTaHJApTHBIE U COOCTBEHHBIE MOJANPOrpaMMBbl JJi1 00OpaOOTKH YUCIOBBIX JAHHBIX
U CUMBOJBHBIX CTPOK, HCIOJIb30BAaTh MpHU pa3padOTKe MmporpamMm OHOJIMOTEKH
MOANPOTrpaMM, 3HAaTh (PYHKUIHMOHAJIbHBIE BO3MOYKHOCTH HWHCTPYMEHTAIbHBIX



CPEICTB Ccpelibl pa3pabOTKU, YMEHHE HCIOIb30BaTh CPEACTBA OTIAJAKU IIPOrpamMM B
cpeje IporpaMMUPOBAHUS, YMEHHE TOKYMEHTUPOBATH MPOrPAMMBI;

YMEHHE CO3/1aBaTh B€O-CTPAHULIBI;

BJIAJICHUE OCHOBHBIMU CBEJEHUAMH O 0a3ax JaHHBIX, HUX CTPYKTYpE,
CpeACTBax co3faHuss U pabOThl C HUMH, YMEHHUE MHCIOJIb30BaTh TaOJUYHBIC
(pensanroHHbIe) 0a3bl JAHHBIX (COCTABIISThH 3aMpPOCHl B 0a3aX JAaHHBIX, BBINOJIHATH
COPTUPOBKY M TOUCK 3amuceil B 0a3e NaHHBIX, HANOJHATH pa3paboTaHHyIO Oa3y
JTAHHBIX ) U CTIPABOYHBIE CUCTEMBI;

YMEHHE HMCMOJIb30BaTh KOMITBIOTEPHO-MATEeMaTHUECKIE MOJIEIHN JJisl aHAIU3a
00BEKTOB M TMpoLeccoB: (OPMYIUPOBATH LENb MOJEIUPOBAHUS, BBITOIHATH
aHalIM3 pe3yJIbTaTOB, IMOJYYEHHBIX B XOJAE€ MOJEIUPOBAHMS, OLIEHUBAThH
COOTBETCTBHE MOJEIN MOJIETUPYEMOMY OOBEKTY WM MPOIECCY, MPEACTABIATH
pe3yabTaThl MOJACIUPOBAHUS B HATJISITHOM BH/JIE;

yMEHHE OpPraHu30BBIBaTh JIMYHOE WH(GOPMAIIMOHHOE MPOCTPAHCTBO C
UCIIOJIb30BAHUEM PA3JIMYHBIX CPEACTB IUGPOBBIX TEXHOJOTHH, TTOHUMaHUE
BO3MOXKHOCTEH ITU(POBBIX CEPBUCOB TOCYAAPCTBEHHBIX YCIYT, IU(POBHIX
o0pa3oBaTeIbHBIX CEPBUCOB,;

MOHUMAHUE OCHOBHBIX MPHUHIIUIIOB PaOOTHI, BOBMOKHOCTEH M OrpaHUUYCHUS
NPUMEHEHHUS] TEXHOJOTUM MCKYCCTBEHHOTO HMHTEIJIEKTAa B Pa3IUYHBIX 00JIACTSX,
HaJIM4YME TPEJCTaBICHUN O Kpyre peniaeMbiXx 3a7ad MAIIMHHOTO OO0y4eHHs
(pacmiozHaBaHus, KJIacCU(PUKAMKA ¥ TMPOTHO3UPOBAHUS) HAMYUE MPEACTABICHUIM
00  WCMONB30BAaHUM  HMHPOPMAIMOHHBIX  TEXHOJOTUM B Pa3IMYHBIX
npodeccroHaIbHBIX cdepax.
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11 KJIACC

KonuvecTBo yacos JIEKTPOHHBbIE
Ne | HammeHoBaHue
KonTpoasb (undposwbie)
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MPOBEPSIEMBIE HA EI'D 11O HH®OPMATHUKE TPEBOBAHUS K
PE3YJIbTATAM OCBOEHUS OCHOBHOM OBPA3OBATEJLHOMN
ITPOT'PAMMBI CPEJTHET'O OBIIIET'O OBPA3OBAHUS

Kon
NnpoBepsieMoro
TpeOOBaAHUA

IIpoBepsieMmble TpeGOBaAHUS K NMPEIMETHBIM pPe3yJbTaTaM
0CBOEHMSI OCHOBHOIi 00pa30BaTeIbHOI MPOrpaMMBbl
cpeaHero oouero ooOpa3zoBaHus

1.

3namo (nonumamu)

1.1

Ilonumanue OCHOBHBIX MMPpUHOUIIOB yCTpOﬁCTBa 151
(byHKL[I/IOHI/IpOBaHI/ISI COBPCMCHHBIX CTallMOHAPHBIX 151
MOOMJIBHBIX KOMIIBIOTCPOB; TeHI[eHI_[I/Iﬁ Pa3BUTHUA
KOMITbFOTCPHBIX TGXHOHOFHﬁ; BJIaACHUEC HaBbIKaMHU pa6OTI)I C
OIICpalMOHHBIMHU CUCTCMaMH )41 OCHOBHBIMH BUaaMu
IMporpaMMHOro oOecrieueHus JJIs1 pCIICHUA y‘{e6HI)IX 3ajJgad 1o

BBI6paHHOﬁ cricuuajin3anmnu

1.2

Hannuune Hpe,IICTaBJIGHI/Iﬁ 0) 0a30BBIX IMpUHIHUIIAX

OopraHu3anuvu 1 (1)YHKIIPIOHPIPOB3HH51 KOMITBIOTCPHBIX cerent

1.3

Ilonumanue OCHOBHBIX IMIPUHOUIIOB AUCKPCTU3aAlINH

Pa3TUYHBIX BUAOB HHPOPMALIUU

1.4

[Tonnmanue 6a30BBIX aJTOPUTMOB OOPAOOTKH YHCIOBOH M
TEKCTOBOW wuHpOpMAIMK (3aMuCh YHUCE B IO3HIIMOHHOMN
CUCTEME CUMCIIEHUS, JACIUMOCTDb IEIBbIX YHCEI; HaXOXJICHUE
BCEX MPOCTHIX YHCEI B 3aJIJaHHOM Juaria3oHe; oOpaboTka
MHOTOPA3PSIIHBIX IEBIX YHCEIT; aHAIN3 CUMBOJIBHBIX CTPOK U

IPYTUX), AITOPUTMOB IOMCKA U COPTUPOBKHU

1.5

3HaHue (bYHKHI/IOHaIII)HBIe BO3MOKHOCTH MHCTPYMCHTAJIbHBIX

CPEICTB Cpebl pa3pabOoTKH

1.6

Bnanenne OCHOBHBIMH CBEIEHHSIMU O 0Oa3zax HJaHHBIX, HX

CTPYKTYypE, CPEJICTBAX CO3/IaHMS U PAOOTHI C HUMH

1.7

[loHnmaHne BO3MOKHOCTEM M OrPAaHUYEHUM TEXHOJIOTHUN
UCKYCCTBEHHOI'O HMHTEJUIEKTa B  Pa3JIMYHBIX O00JACTIX;

HaJINn4uc HpeI[CTaBJ'ICHI/Iﬁ 00 HCIIOJIb30BaAHHUHN




UH(OPMAIIMOHHBIX TEXHOJIOTUI B pa3IMYHBIX

npodeccruoHaIbHbIX chepax

1.8

Brnanenue  TeopeTMYECKMM  alapaTroM,  IO3BOJISAIOLIUM
OCYILIECTBIIATh IPEACTABICHUE 3aJaHHOIO HATYpPalbHOIO
yycia B Pa3iIMYHBIX CUCTEMax CUYUCIICHUS; BBIIOJIHATH
npeoOpa3zoBaHusl JOTUYECKUX BbIPAKEHUMN, UCIIOJIb3YS 3aKOHBI
anreOpbl  JIOTMKHM; OINpEeAeNiaTh KpaTdalliuid 1OyThb BO
B3BEIICHHOM I'pade U KOJIUYECTBO MyTEeH MEXIy BEpIIMHAMU

OPUCHTUPOBAHHOTO ATUKIINYCCKOTO rpa(ba

Ymemo

2.1

YMeHHE  HUCNOJB30BaTh  KOMIBIOTEPHO-MATEMATUUYECKUE
MOJIEJH JIJIsl aHalIn3a 00BEKTOB U MPOILIECCOB: (POPMYIUPOBATH
LEeJIb MOJECIMPOBAHUS, BBIIOJHATh AaHAIU3 pPE3YJbTATOB,
NOJIYYEHHBIX B XOJI€  MOJICJIMPOBAHHUS;  OLICHUBATH
aJIeKBaTHOCTh ~MOJIENIM  MOJCIUPYEMOMY OOBEKTY WJIHU
IIPOLIECCY; TIPEACTABIATH PE3YyIbTaThl MOJEIUPOBAHUSA B

HarjiigfHoM BHAC

2.2

YMenue knaccupuIMpoBaTh OCHOBHBIE 3aJladydl aHajIu3a
JaHHBIX (TPOrHO3UPOBaHKE, KIacCUpUKaIUs, KIacTepu3alus,
aHaMM3  OTKJIOHEHWIi); TOHMMATh  IOCIEAOBATEIHLHOCTh
pEIIeHHs 3a/lay aHajdu3a JaHHBIX: COOp MEPBUYHBIX JTaHHBIX,
OYMCTKAa M OIlEHKa KadyecTBa JaHHBIX, BbIOOp H (WJM)
MIOCTPOCHHE MOJIEIIH, npeoOpa3zoBaHue JTAaHHBIX,

BU3yaJIn3allusd JAHHBIX, HHTCPIIPCTAIUA pC3YyJIbTATOB

2.3

YMenue ompenensath MHPOPMAIMOHHBIA OO0BEM TEKCTOBBIX,
rpa@uUeckux W  3BYKOBBIX JIAHHBIX TPH  3aJlaHHBIX
napaMmeTpax IUCKPeTHU3aluu. Y MEHHE ONPENeIsTh CPEIHIOI0
CKOPOCTb TIEpE/Iaul TaHHBIX, OIICHUBATh H3MEHEHNE BPEMEHHU
nepenayd  Npu  M3MEHEHWM WHQGOPMAIMOHHOTO 00BEMa

JAaHHBIX N XapaKTCPHUCTHUK KaHaJla CBA3HU

2.4

YMeHue CTpouTh KOJ, 00ecHeYMBAIOIMINN HAUMEHBIIYIO

BO3MOXKHYIO CPEIHIOI JJIMHY COOOIIEHUS TPU H3BECTHOU




q9aCTOTC CUMBOJIOB

2.5

YMeHue WUCHoJb30BaTh IIPU PELICHUWH 3aJad CBOWCTBA
MO3ULIMOHHOW 3aIMCU YUCEJI, AJITOPUTMBI IIOCTPOCHUS 3aIIUCH
yyciaa B IIO3UIMOHHOM CHCTEME CYMCICHHMS C 3aJaHHBIM
OCHOBAaHHMEM U TOCTPOEHHS YHUCIIA IO CTPOKE, COIEpKalleu
3aIllMCh ATOr0 4YHCJia B IMO3UIIMOHHOM CHCTEME CUMCICHHS C
3aJaHHBIM OCHOBAHHEM,; YMEHUE BBITNIOJIHATh
apuMeTHUECKHE OIepaly B TO3UIHUOHHBIX CHCTEMax

CUHCIICHUA

2.6

YMenue CTPOUTD JIOTUYCCKOC BBIPAKCHUC B I[PI?;’LIOHKTPIBHOﬁ
U KOHBIOHKTHUBHOU HOPpMaJIbHBIX q)OpMaX 10 BaﬂaHHOﬁ
Ta6J'II/III€ HNCTUHHOCTH, MHCCICA0BATDH 00J1aCTh MCTUHHOCTHU
BBICKA3bIBaHMUA, CoaCpKaIero ICPCMCHHBIC, peuiaTb

HCCJIOKHBIC JIOTUYCCKNC YPABHCHUA

2.7

YMeHue pemath airopuTMHUUYECKUE 3aJadd, CBS3aHHBIE C
aHanu3oM rpadoB (3a7aud MOCTPOEHHUS ONTHUMAIBHOTO ITYTH
MEXAy BepliMHamMu Tpada, oOmnpefesNeHds KOJIWYECTBa
Pa3IUYHBIX MyTeH MeXAy BEpIIMHAMU OPUEHTHUPOBAHHOIO

aIMKJIMYecKoro rpada)

2.8

YMeHne HCnosib30BaTh JIEPEBbs MPU AHAINA3E U IOCTPOCHUHU
KOZOB M JJisl MPEACTABICHUS apU(PMETHUYECKUX BBIPAKECHUH,
IIPY PELICHUU 337a4 IOMCKAa U COPTUPOBKHU; YMEHUE CTPOUTH
JIEPEBO WUTPHI 1O 3aJaHHOMY alTOpPUTMY; pa3paldarbiBaTh U

000CHOBBIBATh BBIUTPHILITHYIO CTPATETHUIO UTPHI

2.9

YMeHHEe aHaIM3UPOBaTh QITOPUTMBI C  HCIIOJIb30BaHUEM
TAOJIUI] TPACCUPOBKH; OMNPENCIATh 0€3 HCIOJIb30BaAHHUS
KOMITbIOTEpA  pPE3yJbTaThl  BBIMOJHCHHS  HECIOXKHBIX
Iporpamm, BKJIFOYAIOIINX  ITHKIIBI, BCTBIICHUS u

[moAInporpaMmel, Ipu 3aJaHHbIX HCXOAHBIX JaHHBIX

2.10

YMeHre onpenensaTh CI0KHOCTh U3Y9aeMbIX B Kypce 0a30BbIX
aJrOPUTMOB (cyMMupoBaHue 3JIEMEHTOB MAaCCHBA,

COPTUpPOBKA MacCHBa, MEPEOOpPHbIC AJITOPUTMBI, JIBOUYHBIM




HOI/ICK) U TPUBOJUTL HNPHUMCPbI HECKOJIIBKHX aJI'OPUTMOB

Pa3HOM CIOXKHOCTH JIJIsl PEILICHUS OAHOU 3a/1auu

2.11

Bramenne yHUBEpCATbHBIM  S3BIKOM  MPOrPAMMHPOBAHHUS
Boicokoro ypoBus (ITackams, Python, Java, C++, C#),
IpEACTABICHUAMU O 0a30BBIX THUIAX JAHHBIX U CTPYKTypax
JAHHBIX; YMEHHE HCIOJIb30BaTh OCHOBHBIC YIIPABISIOIIME
KOHCTPYKIIMH; YMCHHE OCYIICCTBIATH aHAIM3 MPEII0KEHHOM
IPOrPaMMBbI: ONPEIEIATh PEe3yNIbTaThl PabOThI MPOrPaMMBI
IpU 33JaHHBIX HMCXOMHBIX JAHHBIX; OMPEHEIATh, MPH KaAKUX
HUCXOMHBIX JaHHBIX BO3MOXKHO IIOJyd4e€HHE YyKa3aHHBIX
PE3YIBTATOB; BBISBIATH JaHHBIE, KOTOPhIE MOTYT IPUBECTH K
ommbke B pabore  mporpammbl;  (DOpPMYJIHPOBATH

MPpCAJIOKCHHUA IO YIIYUIICHUIO IIPOTrpaMMHOI'0 KOJ{a

2.12

YMeHue peann30BhIBaTh Ha BHIOPAHHOM JJIsSI M3YUCHUS S3BIKE
nporpammupoBanus Bbicokoro ypoBHs (ITackans, Python,
Java, C++, C#) TumoBble anropuTMbl OOpaOOTKH 4YHCET,
YHCJIOBBIX HocJieJoBaTEIbHOCTEN u MaCCHBOB:
npelicTaBlieHne  4Yucia B BUAe  Habopa  IPOCTHIX
COMHOKHUTEJIEH; HAaXOKIEHUE MaKCUMAIbHOU (MUHUMAIbHOMN )
mupel  HATYypaJbHOTO 4YHUCIA, 3alHCaHHOTO B CHUCTEME
CUUCIICHMSI C OCHOBaHMEM, He mnpeBblmarommum 10;
BBIYHCIICHUE  OOOOMIEHHBIX  XapaKTePUCTHK  DJIEMEHTOB
MacCMBa WJIM YHUCIOBOM TMOCIENOBATEILHOCTH (CYMMBI,
IPOU3BEACHUS CPETHETO apu(METUUECKOT0, MUHUMAJIBHOTO U
MaKCUMaJIbHOI'O  3JIEMEHTOB,  KOJIMYECTBA  DIJIEMEHTOB,
YIOBIETBOPSIONIUX  33JaHHOMY YCIIOBHIO); COPTHPOBKY
AJIEMEHTOB MAacCHBa; YMEHHE HCIOJIb30BaTh B MpOrpamMmax
JAHHBIC PA3JIMYHBIX THUIOB C Y4Y€TOM OrpaHUYCHUN Ha
Uana3oH WX BO3MOXHBIX 3HA4YCHWH, TMPUMEHATH TpU
pEeLIeHNH 3a]]a4 CTPYKTYPhI JAHHBIX (CIIUCKH, CIOBApH, CTEKH,
ouepenu, AEPEBbs); MPUMEHITh CTaHIAPTHBIE U COOCTBEHHbIE
MOJMPOTpaMMbl Uit  00paOOTKH YHCIIOBBIX JIaHHBIX U

CHMBOJIBHBIX  CTPOK; HCIIOJb30BaTh NpPH  pa3padbOTKe




nporpaMM OMOJIMOTEKH MOANPOrpamMM; YMEHHE UCIOJIb30BaTh

CpElICTBA OTJIAJIKK MPOTPaMM B CpeJie IPOrpaMMUPOBAHUS

2.13

YMeHre UCnoib30BaTh 3JIEKTPOHHbIE TAOIUIBI IS aHANIN3A,
npencTaBieHuss W oOpabOTKM JaHHBIX (BKJIIOYAs BBIOOP
ONTUMAJIBHOTO pelIeHus, NoA00p JIMHUU TpPEHJa, PEelleHHe
3a/1a4 MPOTHO3UPOBAHMS); YMEHHUE UCIIOJIB30BaTh TaOJIUYHBIC

(pensiMOHHbBIC) 0a3bl JAHHBIX U CIIPABOYHBIE CUCTEMBI

2.14

YMenue OpPraHU30BbIBATH JJMYHOC I/IH(i)OpMaI_[I/IOHHOG
MpOCTPAHCTBO C HCIOJIB30BAHHCM  PA3JIMYHBIX CPCICTB
I_[I/Iq)pOBBIX TGXHOJIOFI/If/'I; IIOHUMAaHUC BO3MOXKHOCTEH
I_[I/Iq)pOBBIX CCPBUCOB TOCYHNAPCTBCHHBLIX YCIVYT, I_[I/I(I)pOBBIX

06pa?>OBaTCJILHI)IX CCPBUCOB




HEPEYEHD 3JIEMEHTOB COAEPKAHUSA, ITIPOBEPSAEMBIX HA EI'D
IHO UH®OPMATHUKE

Kon

IIpoBepsieMbIi 3JIEMEHT COAEPKAHUS

1

Hudposast rpaMOTHOCTh

1.1

OCHOBHEIC TCHACHI WA PAa3BUTHA KOMIIBIOTCPHBIX TEXHOJIOTHH.
HapaHJIeJIBHBIe BBIYHMCJICHHA. MHOI‘OHpOHeCCOprle CHCTCMBEI.
PaCHpeﬂeHéHHBIC BBIYHUCIIUTCIIBHBIC CUCTCMBbI U 06pa60TKa OONBIINX

JTAHHBIX

1.2

[TpyHIMIIBI TOCTPOEHHUS U aNMAaPATHBIE KOMIIOHEHTHI KOMITBIOTEPHBIX
cereii. CereBble npoTokonbl. CeTp MHTEpHET. Anpecanuss B ceTH
Uutepner. IIporoxonsl creka TCP/IP. Cucrema AOMEHHBIX HMEH.

Pa3JI€J'I€HI/I€ IP-cetn Ha IIOACCTHU C ITIOMOIIIBIO MACOK HO}ICGTGIZ

1.3

QaitnoBas cucrema. [louck B QaitnoBoit cucreme. [IpunHnHIBI
pa3MelleHuss 1 MMEHOBaHus (DailyioB B JOJITOBPEMEHHON NaMSTH.

[ITaGmoHBI 17151 onMcanusl Tpyn (aityioB

1.4

CKOpOCTB nepcaadun OaHHbIX. 3aBHCUMOCTh BPpCMCHHU IICpCHaavn OT

I/IH(bOpMaHI/IOHHOFO 00BEMa JaHHBIX U XapPaKTCPUCTUK KaHalJla CBA3H

1.5

MudpoBanne gaHHbiX. CHUMMETpUYHBIE ¥ HECHUMMETPUYHBIC
mudpel. [Mudpser npocroit 3amensl. [udp Leszaps. [udp

Bwxkenepa. Anroputm mudpoBanust RSA

1.6

Konpl, mno3Bomstomue o0OHApYKWBAaTh H HCIPABISATH OLIMOKH,
BO3HUKAIONIME MpU Mepeaadye JaaHHbIX. PacctosiHne XsMMUHTA.

Konuposanue ¢ noproperrem 6utoB. Koasr XamMMuHra

TeopeTndeckue 0CHOBBI HHDOPMATHKA

2.1

JIBonuHOoe KoaupoBaHHE. PaBHOMEpHBIE WU HEPABHOMEPHBIE KOJBI.
JlexonupoBaHue COOOIIIEeHHH, 3alUCaHHbBIX C MOMOIIBIO
HEpaBHOMEPHBIX KOAOB. YcimoBue dano. IlocTpoeHne ogHO3HAYHO

ACKOAUPYCMbBIX KOAOB C IIOMOIIBIO ACPCBA

2.2

TeOpeTI/I‘-IeCKI/Ie nmoaxoabl K OLCHKE KOJIMYCCTBA I/IH(bOpMaI_II/II/I.

Enunuubr  u3Mmepenus konuuectBa uHGopmauuu. AsndaBUTHBIN




NOJXO0J K OLIEHKE KoJudecTBa MH(pOpManuu. 3aKOH aAJAUTHUBHOCTU
unpopmaru. dopmyna Xapriu. HMubopmanmus U BEpOSTHOCTD.

®opmyna lllennoHa

2.3

Cuctemsbl cuncnenus. Pa3BépHyTas 3amuch 1ENbIX U JPOOHBIX YUCEIT
B MO3HUIIMOHHOM cucTeMe cuncieHus. (CBoOHCTBa ITO3UIIMOHHON
3alUCH YHMCJa: KOJIMYECTBO IU(p B 3amucH, MpPU3HAK JACTUMOCTH
Yycila Ha OCHOBAHME CHUCTEMbI CUHUCICHHS. AJTOPUTM TNEPEBOJA
1EeJoro yuciaa W3 P-WUYHONH CHCTEMBI CYUCICHUS B JECATHYHYIO.
ANTOpUTM TiepeBOJia KOHEYHOW P-wuyHOW ApoOu B JECATUYHYIO.
ANTOpUTM TMEpeBOJA LIEJIOr0 YHuciaa U3 JECATUYHOM CHUCTEMBI
cuncienus: B P-uunyro. [lepeBos koHeuHOM AecsaTuuHoOM Apodu B P-
W4YHYI0. JIBOoMYHas, BOCbMEpPUYHAS Y LIECTHAALATEPUYHAS] CUCTEMBI
CUHMCJICHUS, CBSI3b MEXJIYy HUMU. ApuMETHYECKHE Olepaluu B

ITOBUIIMOHHBIX CUCTEMAX CUHUCIICHUA

2.4

TpOI/ILIHaH YPaBHOBCUICHHAA CHUCTCMAa CUHCIICHUA. I[BOI/I"IHO-

JACCATHYHAasA CUCTCMA CUUCIICHUA

2.5

KomupoBanne texcroB. KommpoBka ASCIl.  OmgnobGaliTHbIE
konupoBku. Ctangapt UNICODE. Koauposka UTF-8. Onpenenenue

nH()OPMAIIMOHHOTO 00BEMA TEKCTOBBIX COOOIIEHUI

2.6

KoaupoBanne wuzobOpaxenuii. OneHka WHGOPMAIMOHHOTO 00BbEMa
rpadUyecKuX JaHHBIX TIPU 3aJlaHHBIX pa3pelieHnd | TIyOuHe
KoaupoBaHus 1BeTta. [[BeTtoBeie Momenun. KoaupoBanue 3ByKa.
Onenka wuHpoOpManMOHHOTO O00BEMA 3BYKOBBIX JaHHBIX TIPH

3aJaHHBbIX 9aCTOTC NUCKPCTHU3alIUU U PASPAAHOCTH KOJUPOBAHUSA

2.7

Anre6pa noruku. IloHsTtwe BbICKa3biBaHUS. BbIicKa3bIBaTEIbHBIC
dbopmbl (mpeaukaTsl). KBaHTOPHI CyIIECTBOBAaHUS U BCCOOIITHOCTH.
Jlornueckue omepanuu. Tabnuipbl HCTHHHOCTU. Jlormueckue
BbIpakeHus. Jlormueckue TtoxzaecTtBa. Jlormueckue omnepauun u
onepaluu HajJ MHOKECTBAMH.

3akoHBI  anrTeOpbl  JOTUKH. OKBUBAJIEHTHBIE TMPEOOPa30OBAHUS
JOTUYECKUX BbIpakKeHUU. Jlormueckue ypaBHEHUS U CHUCTEMBI

YPaBHEHHM.




Jlornueckne (QyHKIMH. 3aBUCUMOCTh KOJMYECTBA BO3MOKHBIX
JOTUYECKUX (PYHKIUH OT KOJIMYECTBA apTyMEHTOB.

Kanonnueckue (popmbl TOrnyecKuX BbIpaKEeHUN

2.8

COBepH_ICHHBIG AU3BIOHKTUBHBIC KOHBIOHKTHBHBIC HOPMAJIbHBIC

(bOpMBI, AITOPUTMBI UX TTOCTPOSHHUSI TIO TaOJINIIE UCTUHHOCTH

2.9

Jlornuyeckue 31€MEHTHI B cocTaBe KoMmmnbiotepa. Tpurrep. Cymmarop.
Mmuoropa3psausid  cymmarop. I[locTtpoeHne cxem Ha JOTMYECKHX
JJEMEHTaX M0 3aJaHHOMY JIOTUYECKOMY BBIPAKECHHUIO. 3alKCh

JIOTUYCCKOTO BBIPAKCHUS I10 JIOTUYECKOM CXEME

2.10

Mogaenu u moaenupoBanue. llenn moaenupoBaHusi. AJEKBATHOCTh
MOJEIH MOJICIUpyeMOMY OOBeKTYy wiH Tmporeccy. dDopmanuzaius
MPUKIAAHBIX 3a]1a4.

[IpencraBnenne pe3yabTaTOB MOJACIUPOBAHUS B BUAE, YIOOHOM IS
BOCIIpUSTUSI 4YelloBeKOoM. ['paduyeckoe mpeacTaBiIeHUE JaHHBIX

(cxembl, TaOHIIBI, TpaUKN).

2.11

[IpencraBnenre  HedAbIX  YUCEN B MaMsATH  KOMIIbIOTEpa.
OrpaHM4eHHOCTh JWaIra3oHa YWCENl MPU OTPAHUYEHUM KOJIMYECTBA
paspsagoB. IlepenonHeHue pa3psaaHoil ceTku. be33HakoBbie U
3HAKOBBIC JaHHBIC. 3HAKOBBINA OUT. JIBOMUHBIN JTOMOIHUTEIHHBIA KOJI
OTPUIATEIIbHBIX YHUCEI.

[ToGuToBbIE NOrMYeckue ornepanuu. Jlorudeckuit, apudmernyecKkui
u 1ukianueckuit casuru. IlludpoBanue ¢ momompl TOOHTOBOM

onepanuu «uckimovaromee MIIN»

2.12

[IpencraBneHre BEMIECTBEHHBIX YHCEN B NAMITH KOMIIBIOTEDA.
3Havamass 4YacTh M MOPANOK uMcia. Jluanma3oH 3HayYeHUi
BEIIECTBEHHBIX uncen. [Ipobiembl XpaHEeHUsI BEIIECTBEHHBIX YHCE,
CBSI3aHHBIE C OrPaHWYCHHEM KOJIMYECTBA pa3psAnoB. BrimosiHeHue
omepaluil ¢ BELIECTBEHHbIMU YKCIIAMHU, HAKOIJIEHUE OIIMOOK MpHU

BBIYUCJICHHUAX

2.13

I'padpr. OcHoBubie moHsATHA. Buasr rpados. Ommcanue rpadoB c
MOMOIIFI0  MAaTPUI] CMEXHOCTH, BECOBBIX MAaTpPHIl, CITMCKOB

cMeXHOCTH. Pemenue AITOPUTMHUYCCKHUX 3a/da4d, CBA3AaHHBIX C




aHanu3oM rpadoB (IOCTpPOEHHE ONTUMAIBHOTO MYTH MEXKIY
BepmiMHAMHU Tpacda, OmpesesieHne KOIMYECTBA DPA3IUYHBIX MyTen

MEXy BEpPIIMHAMU OPUEHTUPOBAHHOIO ALIMKIMYECKOT0 rpada)

2.14

HepeBbs. bunapuoe nepeBo. [lepeBbs mowcka. Crocobbl 00xojaa
nepea. IlpencraBmeHne apudMETHUYECKUX BBIPAKEHUH B BHIC
nepeBa. Mcmonb3oBanue rpadoB HW ACPEBBEB TIPH  ONMHCAHUU

00BEKTOB U MPOIIECCOB OKPYIKAIOIIETO MUPa

2.15

JIuckpeTHble UIpbl JBYX MWIPOKOB C IIOJHOM HH(pOpMaIIHEH.
[locTpoenue paepeBa mnepebopa BapuUaHTOB, OIKCAHUE CTPATETUU
Urpel B TaOau4HOM (opme. BbIMrpHIIIHBIE W TPOUTPHIIIHBIE

ITO3HUIHH. BBII/IFpBIH_IHBIe CTpaTerun

2.16

CpenctBa MCKYCCTBEHHOTO WHTEUIEKTa. MneHTudukamus u MOUCK
U300pakeHU, pacrno3HaBaHue Jull. Vcrnonb3oBaHHE METONIOB
UCKYCCTBEHHOI'O  HWHTEIJIEKTa B oOydJarommx  cUCTeMax.
Hcnonb3oBaHne  METOJOB  MCKYCCTBEHHOIO  MHTEJUIEKTa B

pobororexuuke. MaTepHeT Beme. Heliponnsie cetu

ANTOpUTMBI U TPOTPAMMHUPOBAHUE

3.1

(DOpMaJ'II/ISaLII/I}I IMOHATHUA aJITOpUTMA. MamuHa TI)IOpI/IHFa Kak

YHUBCPCAJIbHASA MOICIIb BBIUMCJICHUH

3.2

OneHKa CIIOKHOCTH BbIUMCIEHUNW. Bpemss pabotel u 00BEM
UCIIOJIb3yeMON MaMsTH, WX 3aBHUCHUMOCTh OT pa3Mepa HCXOIHBIX
naHHbpiXx. OIleHKa aCUMITOTHYECKON CIIOXKHOCTA  aJITOPUTMOB.
AJITOPUTMBI MOJIMHOMHATbHOMN CIIO)KHOCTH. [TepeGopHbIie
anroput™bl. [IpuMepsl pPa3NUUYHBIX AJITOPUTMOB PEIICHUS OJHOU

3aJa4u, KOTOPBIC HMCIOT PA3JIMYHYIO CIIOKHOCTD

3.3

Onpenenenne BO3MOXKHBIX pE3YyJIbTATOB pabOThl  MPOCTEHIIMX
QITOPUTMOB  VIPABICHUS HCIIOTHUTEISIMA W BBIUYACIUTEIBHBIX
anroputMoB. OrmpeneNeHne WCXOMHBIX JIaHHBIX, MPU KOTOPBIX

aJITOPUTM MOXET JAaTh TPeOyeMblil pe3ynbTaT

3.4

AnroputmMbl  00paOOTKM HATYPAJbHBIX YHCEN, 3alUCaHHBIX B
MO3UIIMOHHBIX CUCTEMAaX CUYHUCJIEHUA: pa3OMEHUE 3alucu 4Yucia Ha

OTHeNIbHbIe IU(PBI, HAXO0XIEHHWE CYMMbl U Mpou3BeldeHUs HUPD,




HAX0XJACHUE MAaKCUMaJIbHON (MUHUMAIBHOW) HUDPHI.

IIpencraBnenue umcia B BHJE HaOOpa MPOCTBIX COMHOXHUTENECH.
Anroput™m ObICTPOro BO3BEIEHHMS B cTeNeHb. [IOMCK MPOCTHIX yucen
B 3aJ@HHOM JMana3oHe C I[OMOUIbI0 aJIrOpPUTMA  «PELIETO

Opatochena»

3.5

MHoropa3psaHbie Leble YUCia, 3a1a4d JUIMHHON apu(pMEeTUKH

3.6

SI3pik porpammupoBanus ([Tackans, Python, Java, C++, C#). Tunsl
JAHHBIX: LEJIOYNCIICHHBIE, BEILIECTBEHHBIE, CUMBOJIbHBIE,
nornueckue. BerBnenus. Cnoxuble ycnoBus. L{Ukibel ¢ ycnoBuem.
[uknbl 10 IEPEMEHHOM.

OO6paboTKa JaHHBIX, XpaHsAuxcs B (aitnax. TekcToBble U 1BOUYHBIE
daiinel. daiinoBsie iepemMeHHbie ((aityioBbie ykazaTenu). UTeHue u3
daiina. 3anuce B daii.

Pazbuenne 3amaun Ha monzanauu. llogmporpammbl (poueaypsl u
byHKIIUN).

Hcnonb3oBanue CTaHIApTHOU OubIMOTEeKN A3bIKA

IPOrpaMMHUPOBAHMUS

3.7

Pexypcusi. PexypcuBHbie mpouenypsl U QyHkiuu. Mcmnonab3oBanue

CTCKa IJIAA opraHu3aliiv pCKYPCHBHBIX BBI3OBOB

3.8

UYucnennbie MeTonbl. ToyHOEe M MPUOIMKEHHOE PpEUICHUs 3a/Jayu.
UucneHnHoe pelieHre YpaBHCHHH C MOMOINBIO oabopa mapamerpa.
UuclieHHbIE METOJbI PEIICHHs] YPaBHEHHI: METO mepedopa, MEeTo
MOJIOBUHHOTO Jenenus. [IpubnmkéHHoe BhIYMCIICHNUE IJIMH KPUBBIX.
Breruucnenne miomaneid Guryp ¢ moMONIbIO YHCIEHHBIX METOOB
(MeTon TPSIMOYTOJIBHUKOB, MeTol Tpaneuuii). [louck makcumyma
(MuHEMYMa) (QYHKIIMM OJHOW MEPEMEHHOW METOJO0M TOJIOBHHHOTO

ACICHUA

3.9

OO0paboTKka CHMBOJIBHBIX JaHHBIX. BCTpOeHHBIE (YHKITMH S3bIKA
OpPOrpaMMHUPOBAaHUS T OOpabOTKM  CHMBOJBHBIX  CTPOK.
AnroputmMbl 00pabOTKHM CHMBOJBHBIX CTPOK: TOJCYET KOJIMYECTBA
MOSIBJICHW CHMBOJIa B CTPOKE, pa3OMEHHE CTPOKH Ha CIoBa TIO

npoOeNbHBIM CUMBOJAaM, MOUCK MOJACTPOKU BHYTPU JAHHOM CTPOKH,




3aMEHa HaWJCHHOM MOJACTPOKU HA APYryro CTpoky. ['eHepamus Bcex
CIIOB B HEKOTOpOM aiaBuUTe, YIOBIETBOPAIONIMNX 3aJaHHBIM
orpannueHusiM. llpeoOpa3oBanue uncia B CUMBOJBHYIO CTPOKY U

oOpatHO

3.10

MaccuBbl U IOCIIEIOBATENIBHOCTH unces. Beruncienne 0o0001mEHHBIX
XapaKTePUCTUK AIIEMEHTOB MaccuBa WIH YHUCIIOBOU
NOCJIEIOBATEIbHOCTH (cymMBl, IPOU3BEACHMUS, CpEIHETO
apu(pMETUYECKOro, MUHUMAJIbHOTO U MaKCHUMAaJIbHOTO JJIEMEHTOB,
KOJIMYECTBA AJIEMEHTOB, YJIOBJIETBOPAIONINX 33JaHHOMY YCIIOBUIO).
JIuHeHbI TMOUCK 3a/laHHOrO 3HAYEHHS] B MAacCuBe. AJTOPUTMBI
paboThl C B3JIEMEHTaMU MacCcMBa C OJHOKPATHBIM IPOCMOTPOM
maccuBa. CopTupoBKa OJHOMEpPHOro Mmaccupa. lIpocTeie MeTombI
COPTUPOBKM (METOJ TMy3bIpbKa, METOJA BBIOOpA, COPTUPOBKA
BcTtaBkamu). CopThpoBKa ciusiHUEeM. BeicTpas copTupoBKa mMaccuBa
(amroputm  QuickSort). JIBowuHBIi MOMCK B OTCOPTHPOBAHHOM

MaCCHUBC

3.11

JIBymMepHblEe ~ MacCHBBI  (MaTpullbl). AJNTOpUTMBI  00pabOTKU
JBYMEPHBIX MAaCCHUBOB: 3alIOJIHEHUE JBYMEPHOI'O YHCIOBOI'O MacCHUBa
10 33/JIaHHBIM TIpaBUJIaM, TIOMCK 3JIEMEHTAa B JBYMEPHOM MAaCCHUBE,
BBIUMCIICHUE MakCMMyMa (MHHUMyMa) W CYMMBI JJIEMEHTOB
JIBYMEPHOT'O0 MacCHBa, MEPECTaHOBKA CTPOK U CTOJOIIOB ABYMEPHOIO

MacCCHBa

3.12

CrnoBapu (accolMaTHBHBIE MAaCCUBBI, OTOOpaKEHUs). XOII-Ta0IUIIbI.

HOCTpOGHI/Ie aﬂ(i)aBI/ITHO-LIaCTOTHOFO CJI0Baps 4JId 3alaHHOI'O TCKCTa

3.13

Crekn.  AHanmu3  TPaBWIBHOCTH  CKOOOYHOTO  BBIPAKCHHUS.
Breruucinenne apudMeTHYECKOTO BBIPAKEHHUSA, 3alHCAHHOTO B
nocThUKCHOM hopme.

Ouepenun. Hcnonb3oBaHue odepenu [Jjsi BPEMEHHOIO XpaHEHUs

JTAaHHBIX

3.14

Anroput™mbl Ha rpadax. IlocTpoeHMe MHUHUMAIBHOTO OCTOBHOIO
JiepeBa  B3BCIIEHHOTO CBS3HOTO HEOPUEHTHUPOBAHHOTO Tpada.

KomnuecTBo Ppa3IUYHBIX myTeu MEXIY BEPILIMHAMHA




OpPUEHTUPOBAHHOTO ALIMKINYECKOro rpada. Anroputm JenkcTpsl

3.15

JepeBbs. Peamnszamusa gepeBa € MOMOIIBIO CCBUIOYHBIX CTPYKTYP.
JIBonunbie (OuHapHbIe) nepeBbs. [locTpoeHue nepesa s 3aJJaHHOTO
apu(METHUECKOTO BbIpakeHUs. PeKypcUBHBIE alropuTMbl 00x0j1a

nepesa. Micnonp30BaHue CTEKa U O4YepeIn sl 00Xo/1a iepeBa

3.16

JluHamuyeckoe MpOrpaMMUpPOBAHME KAaK METOJ pELICHUs 3a7ad C
COXpPAaHEHUEM IMPOMEKYTOUHBIX PE3YNIbTAaTOB. 3aJauyM, peUIacMble C
NOMOIIBI0  JUHAMUYECKOTO  MPOrPAaMMHPOBAHUSA:  BBIYMCIICHUE
PEKYPCUBHBIX (PYHKIMH, MOACYET KOJIMYECTBA BapUAHTOB, 3aJa4yM

OIITUMH3 AN

3.17

[lonsitue 006 OOBEKTHO-OPUEHTUPOBAHHOM IPOTrPAMMHUPOBAHMH.
OO0bexThl U Kiacchl. CBoiicTBa M MeTOAbl O00BEKTOB. OOBEKTHO-
OpUEHTUPOBaHHBIM aHanu3. Pa3zpaboTka mnporpaMm Ha OCHOBE
00BEKTHO-OPUEHTUPOBAHHOTO OAX0a. WNukancysanus,

HaclleJJOBaHKE, TOTUMOPPU3M

NudopmarimonHbie TEXHOJIOTUU

4.1

Ananu3z  pgaHHbiX.  OCHOBHBIE — 3aJjaydl  aHalIW3a  JAHHBIX:
NPOTHO3UpPOBAaHME,  KiIaccuuKaiusi, KiIacTepu3alus, aHajIu3
oTkiioHeHUH. [locienoBaTenbHOCTh  pEIICHHWS 3aJa4  aHaln3a
JAHHBIX: cOOp TEPBUYHBIX JaHHBIX, OYMCTKA U OIIEHKA KauecTBa
JTAHHBIX, BBIOOP W (MJIM) TIOCTPOCHHE MOJCIH, IMPeoOpa3OBaHKE
JAHHBIX, BHU3yaJlM3allUsl [laHHBIX, HMHTEPIPETAIUs pPe3yIbTaTOB.
[Iporpammusie cpeactBa u MHTepHET-cepBUCH 1JIsi 00pabOTKU U

IpeACTaBICHUS JaHHBIX. bosbiue nanaeie. MammHHOe 00yueHne

4.2

AHanu3 JaHHBIX C TOMOIIBIO JJIEKTPOHHBIX Tabmuil. Breramcinenue
CYMMBI, CPeTHETO apu(hMeTHIecKoro, HanOoIbIIer0 (HAUMEHBIIIETO)
3HAUEHHWs Juamna3oHa. Beramcinenue kodhduIEeHTa KOppemsiun
IBYX pSAAOB MaHHBIX. llocTpoeHwe cTONOUYATHIX, JHHEWUYATHIX H
KpyroBeix amarpamm. Iloctpoenue rpadukoB ¢dynknmii. [Tombop
JVMHUHM TPEHJa, PEIICHHEe 3a/Jad MPOTHO3WpOBaHMs. Permienue 3amay

OIITUMH3AalIWHU C ITIOMOIIBIO 3JICKTPOHHBIX Ta6JII/II_[




4.3

Jluckpetuzanus npu MaTEMaTU4YECKOM MOJICTUPOBAHU U
HETMPEPBIBHBIX MPOLIECCOB. MonaenupoBanue JIBUOKEHUS.
MopenupoBaHue OMONOTMYECKUX cHUCcTeM. MaTreMaTuyeckue MOoJAeNu
B OKOHOMHUKE. BBIYHCIUTENBHBIE JKCIEPUMEHTHI C MOJACIISIMHU.
O6paboTka pe3yJlbTaTOB HJKCIEPUMEHTA. MeToJl HauMEHBIITUX
kBagpaToB. OlleHKa YHUCIOBBIX MMAPAMETPOB  MOJECIUPYEMBIX
00BEKTOB U TpolleccoB. BoccTaHoBieHHWE 3aBUCHUMOCTEH 1O

pe3ysbTaTaM 3KCIEepUMEHTa

4.4

BepostHoctabie monenu. Metoast Monte-Kapno. MmurtanmonHoe

MozenupoBanue. CUCTEMbI MAaCCOBOTO 0OCITYKUBAHUS

4.5

Tabnuunble  (pensiuvoHHBIE) 0a3pl  JgaHHbIX.  Tabmuma  —
IpeJiCTaBlIieHuEe CBEJeHUH 00 OJHOTUIIHBIX 00BbekTax. Ilose, 3amuce.
Kitrou Tabnuiel. PaboTa ¢ roToBOM 0a301 TaHHBIX. 3amoIHEHHE 0a3bl
naHHbIX. [Towck, copTHpoBKa M (UILTpAIMs JAaHHBIX. 3alpOChl Ha
BBIOOPKY JaHHBIX. 3alpoChl C IMapaMeTpamMu. Beruucisemspie MoJis B
3ampocax.

MHorotabnuunbie 0a3bl TaHHBIX. THUIBI CBS3EH MEXIy TaOJUIIaAMH.
Buemauit  xmrou.  llenmoctHocTh  6a3pl  JAaHHBIX.  3ampochl K

MHOTOTA0JIMYHBIM 0a3aM JIaHHBIX

4.6

TexkcroBbiid  mpoueccop. CpeacTBa MOHWCKa UM aBTO3aMEHBI B
TEKCTOBOM rpoueccope. CTpyKTypupOBaHHBIE TEKCTOBBIE
nokymeHTbl. CHocku, ornaBieHue. IIpaBuna  nuTHpOBaHUS

UCTOYHUKOB 1 0(hopMIIeHHUS OUOTHOTPAPUIECKUX CCHIIIOK




YYEBHO-METOANYECKOE OBECIIEYEHUME
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IJI11 YYEHUKA

* Undopmatuka (B 2 yactax); 10 knacc. yriayonennoe ooyuenue I[onsikos K.1O.,
Epemun E.A. OO1iecTBO ¢ OrpaHM4eHHOM 0TBETCTBEHHOCThI0 « BTHOM.
JlabGoparopus 3HaHUN»; AKITMOHEPHOE 0011ecTBO «M3/1aTenbCcTBO
«IIpocsewenue»

* Undopmatuka (B 2 yactsx); 11 knacc. yriyonennoe odyuenue I[onsikos K.1O.,
Epemun E.A. OG11iecTBO ¢ OrpaHM4eHHON 0TBETCTBEHHOCTHhI0 « BMTHOM.
JlaGopatopus 3HaHUi»; AKIIMOHEpHOE 001IecTBO «M31arenbecTBO
«IIpocBemenue»

METOANYECKHUE MATEPHUAJIBI JIS1 YUUTEJIA

1. Metoauueckoe mocoOue Il YIUTEIS K 3aBEpIICHHOM MTPEAMETHOW TUHUN
yaeOonukoB «MHbOpMaTHKkay. nius 10—11 kimaccoB 0011e00pa3oBaTeILHBIX
yupexaenuit (yrimyonenublii yposenb) A B T o p bi: K. 1O. Ionsxos, E. A.
EpemuHn.

2. 100 6ammo no uadopmatrke. Pemaem 3anaun EI'D Ha s361ke Python. Mocksa
JlaGoparopwus 3HaHU

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU
HMHTEPHET

https://resh.edu.ru/

https://kpolyakov.spb.ru


https://resh.edu.ru/




