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HOACHUTEJIBHAS 3AIINCKA

[Iporpamma no undopmatuke (yriyOnEHHBIM ypOBEHb) Ha YPOBHE CPEIHETO
oOmero oOpa3oBaHusd pa3pabOoTaHa Ha OCHOBE TpeOOBaHUU K pe3ysibTaTaMm
OCBOCHHMS OCHOBHOM  00pa3oBaTeNbHOW  MPOrpaMMbl  CpPEeIHEro  OOIIeTo
oOpazoBanus, npeacrasieHHbix B ®I'OC COO, a Takxke ¢enepanbHoi padoueit
POrpaMMbl BOCITUTAHHS.

[Iporpamma 1o wuHpopMmaTHKe [a€T MpeACTaBICHUE O UENsIX, OoO0me
CTpaTerud OOYYCHHs, BOCIHTAHUS W Pa3BUTHS OOYUYAIOUIUXCA CpPEICTBAMHU
yuebHoro mpeamera «MHpopMaTnka» Ha yriayOJnEHHOM YpPOBHE, YCTaHaBIMBAeT
o0s13aTepHOe peIMEeTHOE CoJiepKaHue, npeaycMaTpuBacT ero
CTPYKTYpUpPOBaHHUE IO pa3JeiaM U TeMaM Kypca, ONpeaeNsieT pacipe/eieHue ero
no kiaccaM (rogaMm W3ydeHwus ), JaéT MPUMEPHOE pacrpeaeneHre Y4eOHbIX 4acoB
0 TEMaTHYeCKWM pa3ielaM Kypca U PEKOMEHIyeMylo (IPHUMEpPHYIO)
MOCJICIOBATEIBHOCTh ~ UX  M3Y4YCHHS € Y4ETOM  MEXKIPEAMETHBIX |
BHYTPUIPEIMETHBIX ~ CBSI3¢H, JIOTUKM  y4eOHOro  mporecca, BO3PACTHBIX
OCOOCHHOCTEH 00yYarOIINXCS.

[Tporpamma Mo nHPOpPMATHKE OTIPEAEIAET KOJIUISCTBCHHBIEC U KAYCCTBCHHBIE
XapaKTEepUCTUKHU yueOHOro MaTepuaia Juisl KaKIoro roja U3y4eHHs, B TOM UYUCIIe
U1 COAEPKATEIbHOIO HAIMOJHEHUS Pa3HOro BHUJA KOHTPOJIA (IIPOMEXYTOUHOM
aTTecTaluu o0yyaronmxcs, BCEPOCCUICKUX HPOBEPOYHBIX pabor,
rocyJ1apcTBEHHON UTOroBoi atrecranun). [IporpamMmma no nadopmaruke sBaseTcs
OCHOBOM 11 COCTABJIEHUS AaBTOPCKUX YYEOHBIX MporpaMmM U Y4e€OHHUKOB,
HOYPOYHOI'O IUIAaHUPOBAHUS Kypca YUUTEIIEM.

Nudopmatuka B cpenHem ob1ieM oO0pa3oBaHUU OTPAXKACT:

CYUIHOCTh HMH(OpPMAaTUKM KaK HayyHOW JUCUMIUIMHBI, H3ydarouei
3aKOHOMEPHOCTH MPOTEKAHUS U BO3MOXXHOCTH aBTOMAaTU3allUU UHPOPMAIIMOHHBIX
IPOIIECCOB B PA3IIUYHBIX CUCTEMAX;

OCHOBHBIE  00JIacTU  TPUMEHEHHs  WH()OpPMATHKH, TPEXKAE  BCETO
MH(GOPMAIIMOHHBIE TEXHOJIOTUH, YIIPABIEHNE U COLUANBHYIO chepy;

MEXJUCIUIUIMHAPHBIA ~ XapakTep HHGOpPMAaTUKU W MHGPOPMALMOHHOMN
JesITeIbHOCTH.

Kypc mnpopmatuku 1y1st ypoBHS CpeAaHEro o01iero oOpa3oBaHUs SBISIETCA
3aBEpIIAIOIIMM 3TallOM HENPEpPBHIBHON MOATOTOBKU OOyYaromuxcs B 00JacTH
uHPOPMATUKN U HH(OPMALMOHHO-KOMMYHHKAIIMOHHBIX TEXHOJIOTHM, OMUpPaeTcs
Ha coJlep)KaHue Kypca MH(OPMATHKHU YPOBHS OCHOBHOTO 00Iero oopazoBaHUs U
OMBIT  TIOCTOSIHHOTO  TMPUMEHEHHs  HWH(OPMALMOHHO-KOMMYHHUKAIIMOHHBIX
TEXHOJIOTHH, AT TEOPETUYECKOE OCMBICICHHE, MHTEPIpETalnnio U 00oO0IIeHne
3TOTO OTIBITA.



PesynbTathl  yrayONEHHOrO  YpOBHSL HM3y4YeHUs y4eOHOro ImpeaMmera
«ndopmatukay OpPUEHTHUPOBAHBl HA TMOJYYCHHE KOMIIETEHTHOCTEH IS
nocieaywme MnpodecCUOHANBHOW JIESITEIbHOCTH KaK B paMKax JaHHOU
MpeaMETHON 00J1acTH, TaK U B CMEXKHBIX C Hel o0macTsax. OHM BKIIOYAIOT B ceOsl:

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 U3y4aeMOl peIMeTHOI 001acTy;

yMEHUE pelllaTh THUIIOBBbICE TNPAKTUYECKHE U TEOPETUUYECKHUE 3aJlauu,
XapaKTEepHbIE IS WCIOJIb30BAHUSI METOJOB M HMHCTPYMEHTapHsi JaHHOU
peAMETHOM 00J1acTH;

HaJU4Me TPEACTABICHUNA O JaHHOW TpeAMETHON 00JIacTH Kak IIeJIOCTHOU
TeopuH (COBOKYITHOCTU TEOPHUIi), OCHOBHBIX CBSI3SX CO CMEXKHBIMH OOJACTIMU
3HAHUU.

B pamkax yrinyOn€HHOro ypoBHS M3yueHHs] HHHOPMATUKH OOECreurnBaeTCs
IieJICHAIIpaBiIeHHasl TTOATOTOBKA OOYUYaroIIUXCs K IMPOJOHKEHUI0 00pa3oBaHUs B
opraHu3ainusax  MOpodecCHoHaNbHOTO  O0pa3oBaHUS MO  CIHEHHAIBHOCTAM,
HEMOCPEJACTBEHHO CBSI3aHHBIM ¢ ITU(MPOBBIMU  TEXHOJOTUSMH, TaKUM Kak
nporpaMMHas MH)XeHepus, HH(popMallMoHHash 0e30MmacHOCTb, MH(POPMAIMOHHBIE
CUCTEMBl M TEXHOJOTMH, MOOWIIbHBIE CHUCTEMbl U CETH, OOJbIINE JaHHBIE H
MalIMHHOEe O0Oyd4YeHHe, MPOMBIIUICHHBIA WHTEPHET BeIIeH, HCKYCCTBEHHBIH
UHTEIJIEKT, TEXHOJOTUHU OEeCrnpoBOJHON CBSI3H, pPOOOTOTEXHWKA, KBAHTOBBIC
TEXHOJIOTUH, CUCTEMBI PACIPEACIIEHHOTO PeecTpa, TEXHOJIIOTMH BUPTYaJIbHOU H
JIOTIOJITHEHHOW peajbHOCTEM.

OcHoBHas 1enb wW3ydYeHUss ydeOHoro mpeamera «MHpOpMmaTHKa» Ha
yrayoJIEHHOM ypOBHE CpeJHEero oOmiero oOpa3oBaHHs — oOOecleueHHe
JaNbHEHUIIEro pa3BUTHS MHGOPMAIIMOHHBIX KOMIIETCHIIMH 0O0y4aromerocs, €ro
TOTOBHOCTH K JKM3HH B YCIIOBUSAX Pa3BUBAIOIIETOCS MHPOPMAIIMOHHOTO OOIIECTBA
M BO3paCTalOlIe KOHKYPEHIIMM Ha pbIHKE Tpyda. B cBs3M ¢ 3THUM H3ydeHHE
unpopmatuku B 10—11 kiaccax 70mKHO 00€CTICUNTD:

c(hOpMHUPOBAHHOCTh MHPOBO33PEHHS, OCHOBAHHOTO Ha IMOHUMAHUU POJIH
uHhopMaTHKY, WHOOPMAIIMOHHBIX ¥ KOMMYHHKAIIUOHHBIX TEXHOJOTUN B
COBPEMEHHOM OO0IIIECTBE;

c(hOpMHPOBAHHOCTH OCHOB JIOTUYECKOTO U AITOPUTMHUYECKOTO MBIITUICHHUS,

c(hOpMHPOBAHHOCTh YMEHUU pa3nuuaTh (AKTBI W OIEHKH, CpPaBHUBATH
OLICHOYHBIE BBIBOJBI, BUJETh HX CBSI3b C KPUTEPUSMH OIICHUBAHUS M CBS3b
KPUTEPUEB C ONPEACIEHHON CUCTEMOW LIEHHOCTEM, TPOBEPATH HA IOCTOBEPHOCTD U
00001aTe nHPOpPMaIIHIO;



c(OPMHPOBAHHOCTh  MPEACTABICHUHA O  BIUSHUUM  MHPOPMALMOHHBIX
TEXHOJOTMHA Ha >KU3Hb YeJloBeKa B OOLIECTBE, IOHMMAHHE COLHUAIBHOIO,
DKOHOMHYECKOTO, IMOJIUTHYECKOTIO, KYJIbTYPHOrO, HOPHUAUYECKOrO, MPHUPOIHOTO,
SPrOHOMHYECKOr0,  MEOUUMHCKOTO M  (PU3MOJOIMYECKOr0  KOHTEKCTOB
MH(OPMAIIMOHHBIX TEXHOJIOTHIA;

OPUHSITHE MIPABOBBIX U 3TUYECKUX ACIEKTOB MH(DPOPMAIIMOHHBIX TEXHOJIOTHHA,
OCO3HAaHHE OTBETCTBEHHOCTH JIIOJIEH, BOBJIICUEHHBIX B CO3/IaHHE U MCIOJIb30BAHHE
MH(OPMAIMOHHBIX CUCTEM, paclpocTpaHeHue HH(GOpMaIIH;

CO37laHUE YCIIOBUW /JIs Pa3BUTUS HABBIKOB Y4eOHOM, MPOEKTHOM, HAy4yHO-
UCCJIeIOBATENbCKON M TBOPYECKOW AEATEIBHOCTH, MOTHBALMU OOYYaIOIIUXCS 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
KOMIIBIOTEPHBIE CETH, UCTIOIB30BaHUIO CPEJICTB ONIEPALIMOHHON CUCTEMBI, paboTe B
cetu HWHTEpHET ¥ HCHOJB30BAHUIO HMHTEPHET-CEPBUCOB, HMH(POPMALMOHHOM
0€30MacHOCTH.

Paznen «Teoperuueckue ocHOBbI HHGpOPMATHKM» BKIIOYaeT B ceOs
NOHSITUMHBIA amnmapaT WHOOPMATHKH, BOIPOCH KOJUPOBaHHS WHGOpMAIIHH,
U3MepeHuss MHPOPMAIMOHHOTO 00bEMa JaHHBIX, OCHOBBI alNreOpbl JOTUKUA H
KOMITBIOTEPHOTO MOJEIUPOBAHUSI.

Pazgen «AaropurvMbl M NPOrpaMMHMPOBAaHME)» HAIPaBICH HAa Pa3BUTHE
ANTOPUTMUYECKOTO MBIIIUICHUS, pa3pab0TKy aJTOPUTMOB U OLIEHKY MX CJIOKHOCTH,
(dbopMHUpOBaHNE HABBIKOB peaM3allMM MPOTPAMM Ha SI3bIKaX MPOTPaMMHMPOBAHUS
BBICOKOT'O YPOBHSI.

Paznen  «AHpopmanmoHHbIe  TEXHOJOrMH»  IIOCBAIIEH  BOIpPOCAM
MpPUMEHEHUS WH(POPMAIMOHHBIX TEXHOJOTHUN, pPEaTn30BAHHBIX B MPHUKIATHBIX
MPOrpaMMHBIX POJYKTaX U UHTEPHET-CEPBHUCAX, B TOM YHUCJE B 3aJja4ax aHaJIN3a
JAHHBIX, WCIIONB30BAaHUIO 0a3 JAHHBIX W JJICKTPOHHBIX TAOJNHIl IS PEIICHHS
MPUKJIAIHBIX 3a]1a4.

B npusenénnom nanee coaepxkanuu yueOHoro mpeamera «HHpopmatukar
KYPCHUBOM  BBIJICJICHbl  JIOTIOJHUTEIbHBIE TEMBI, KOTOpPblE HE BXOISAT B
00s13aTebHYIO0 IPOrpaMmMy O00yUYEeHHsI, HO MOTYT OBITh NMPEAIOKEHBI ISl U3YUCHUS
OTJEJIbHBIM MOTUBUPOBAHHBIM U CITIOCOOHBIM 00YUYaIOITIMCS.

YrnyOonéHHblii  ypoOBeHb W3y4YeHHS WH(OOPMATHKHA PEKOMEHIYETCS IS
TEXHOJOTHYECKOTO  NpOo(wiss, OpPHUEHTUPOBAHHOIO HA  HWHXEHEPHYIO U
nHpopMalMOHHYIO cdepbl JeATeNbHOCTU. YTIYOJNEHHBI YpOBEHb HW3YUYCHHUS
nHpopMaTUKU 00eCreYynBaeT: MOATOTOBKY OOy4YarOIIMXCsl, OPUEHTUPOBAHHBIX Ha
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CHEHUANIBHOCTU B 00JacTu HMHGOPMAIMOHHBIX TEXHOJOTHM U WHKEHEPHBIC
CIELUANIBHOCTH, Yy4YacTHE B MPOEKTHONW U HCCIENA0BATEIIbCKON AEesSTEIbHOCTH,
CBS3aHHOM C COBPEMEHHBIMU HAIMPABJICHUSIMU OTpaciu HUHGPOPMAIMOHHO-
KOMMYHHUKAIIMOHHBIX TE€XHOJIOTUM, TOATOTOBKY K YYaCTHIO B OJUMIIMAIAaX U Clade
Enunoro rocynapcTBeHHOro sK3aMeHa 1o uHPpopMaTHKe.

[TocnenoBaTenbHOCTh M3YYEHUS TEM B Mpejeiax OJHOro rojaa OO0ydeHUs
MOXET OBITh M3MEHEHa MO YCMOTPEHHIO YUYWUTeNs MpHU MOJArOTOBKE paboueit
MIPOrpaMMBbl U MMOYPOYHOTO IJIAHUPOBAHMSL.

OO61iee yKciio YacoB, PEKOMEHOBAHHBIX ISl U3yueHUss UHPOPMATUKU — 272
yaca: B 10 xmacce — 136 yacoB (4 yaca B Hezenmo), B 11 kimacce — 136 gacoB (4 yaca
B HEJICITIO).



COIAEPKXAHUE OBYYEHUA
10 KVIACC

IIu¢ppoBasi rpaMOTHOCTDH

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

[IpuHuumnel paboThl KOMIBIOTEPOB U KOMIBIOTEPHBIX CHUCTEM. APXUTEKTypa
¢don Heiimana. ABTOMATHYECKOE BBITIOJIHEHHWE MPOrPAMMBI  MPOIECCOPOM.
OnepaTuBHasi, MOCTOSIHHAsT W JIOJTOBpeMeHHas mnamaTb. OOMEH [aHHBIMH C
noMouIpio muH. KoHTposuiepbl BHENTHUX YCTPOUCTB. [IpsAMoil JOCTYN K maMsITH.

OcHOBHBIE TeHJACHIUH  Pa3BUTHSA KOMIBIOTEPHBIX  TEXHOJIOTHH.
[TapannenbHbie BBIYHCIICHUS. MHoromnpouneccopHbie CHUCTEMBI.
CyniepkoMmnbioTepbl. Pacripesiei€HHbIe BBIYUCIUTENIBHBIE CUCTEMBI U 00paboTka
OONbIINX JaHHBIX. MOOWIBHBIE HHM(PPOBBIE YCTPOUCTBA W MX POJIb B
KOMMYHUKALUSIX. BcTrpoennsbie KOMIIBIOTEPHI. MUKPOKOHTPOJIIEPHI.
PoGoTtu3npoBanHbIe MPOU3BOICTBRA.

[IporpamMmmHoe oOecrieueHre KOMITBIOTEPOB U KOMITBIOTEPHBIX CUCTEeM. Bubl
IpOrpaMMHOr0 oOecnedeHus: U uX HazHaueHue. OCOOEHHOCTH MPOrpaMMHOTO
oOecrieueHusi MOOWJIBHBIX yCTpocTB. IlapamiensHoe mnporpaMMUpOBaHUE.
CucremHoe mnporpamMmmHoe obecrneueHue. OnepalliOHHBIE CUCTEMBI. Y THIIMTBHI.
HpaiiBeppl  ycTporcTB. HHCTaIsiuust W JIEUMHCTAUISALMSA  MPOrPAMMHOTO
oOecrieyeHusl.

daiinoBeie cUCTeMBbl. [IpUHIUIIBI pa3MelIeHusT ¥ UMEHOBaHMs (aljioB B
noyiroBpeMeHHou ramsaTtu. 111aGmoHs! i1 onucanust Tpynn (aiios.

[Iporpammuoe obecnieyenue. JluneH3npoBanue MporpaMMHOTo oOecreueHus
u  1mudpoBbix pecypcoB. [lpompuerapHoe U  CBOOOJHOE MPOTrpaMMHOE
obecrnieuenue. Kommepueckoe 1 HEKOMMEPUYECKOE UCIOJIb30BAaHUE MPOrPAMMHOIO
obOecrieueHuss W UUPPOBBIX pecypcoB. (OTBETCTBEHHOCTh, YCTaHABIMBaeMas
3aKOHOJaTesbcTBOM Poccuiickon denepanuu 3a HENMPABOMEPHOE HCIOJIb30BAHUE
MPOrpaMMHOTO 00ecriedeH s U IMUPPOBHIX PECYPCOB.

[IprHIMIIBI IOCTPOEHHKS U anmnapaTHble KOMIIOHEHThI KOMIIBIOTEPHBIX CETEH.
CeteBbie npoTokoisl. Cets MHTEepHET. Afpecanus B cetu MHTepHET. [IpoTOKOIBI
creka TCP/IP. Cuctema moOMEHHBIX UMEH.

Pa3nenenne IP-cetm Ha moxacetm ¢ momomiplo Macok noxacerei. CereBoe
agMuHUCTpUpoBaHue. [lomyyeHne AaHHBIX O CETEBBIX HACTPOMKAX KOMIIBIOTEpA.
[IpoBepka Hamuuusi CBsI3UM € y3ioM cetd. OmnpenereHue mapiipyra JBHKECHHS
MTaKETOB.



Buaet  pestensHoctn B cetu  HHtepHer. CepBucsl  HMHTepHeTa.
['eonndopmanmonsbsie cucteMbl. ['€0OKaIMOHHBIE CEPBUCHI PEAIBHOTO BPEMEHU
(Hanmpumep, JoKalusi MOOWJIBHBIX Tene(dOHOB, OMNPEACIICHHE 3arpy>KeHHOCTH
aBTOMarucTpasiei), ”HTEpHET-TOProBIsl, OPOHHUPOBaHUE OMJIETOB U TOCTUHHII.

['ocynapcTBeHHBIE JIEKTPOHHBIE CEPBUCHI M yciIyru. ColManbHBIE CETH —
OpraHu3als KOJUIGKTUBHOTO B3aUMOJICUCTBUS M oOMeHa naHHbIMHU. CeTeBoii
ATUKET: TpaBWJia TOBeACHUsS B KuOepmpoctpanctBe. [Ipobiema moaIMHHOCTH
noyiydueHHo! nHpopmanuu. OTKpbITEIE 00pa30BaTEIbHbIE PECYPCHI.

TexXHOreHHbIE M YKOHOMHMYECKHE YIPO3bl, CBS3aHHBIE C HCIOJb30BAHUEM
UH()OPMAIIMOHHO-KOMMYHUKAIIMOHHBIX TexHoJIorui. OO1mue mpobsieMbl 3ailuThl
uHnpopmanu U uHGOpMaIMOHHOM  Oe3omacHocTd. CpenacrtBa  3alUTHI
uHopMalMK B KOMITBIOTEpAX, KOMIBIOTEPHBIX CETAX W aBTOMATHU3UPOBAHHBIX
uHQOpMalMOHHBIX cucTteMax. [IpaBoBoe oOecrieueHue HUHPOPMAITMOHHOM
0€30IacHOCTH.

[IpenoTrBpaiieHue HECAHKIIMOHUPOBAHHOIO J0CTyrma K JIMYHOM
KoH(uAeHIIMaTbHONH MH(OPMALIUK, XPaHAIIECHCS] Ha MEPCOHATBLHOM KOMITBIOTEPE,
MOOWJIBHBIX yCTpoHcTBax. BpenoHocHoe mporpaMMHOe oOecredeHue U CrocOObI
OopbObI ¢ HUM. AHTUBHUpPYCHbIC NporpamMmbl. OpraHu3zanus JUYHOTO apXuBa
uHpopmarmu. PezepBHoe konupoBanue. [laponbHas 3ammura apxusa.

udpoBanne ngaHHbIX. CHUMMETPUYHBIE W HECHUMMETPUYHBIC MIUDPHI.
Mudpsr mpoctori 3amenbl. [lludp Lezaps. ludp Bmxkenepa. Anroputm
mudpoBanus RSA.

TeopeTnyeckne 0CHOBbI HH(POPMATHKH

Nudopmarusi, nanusie u 3HaHus. UHdopmanmoHHsie mporeccsl B MPUPOJE,
TEXHUKE U OOIIECTBE.

HempeprbiBHBIE W UCKPETHBIE BEIWYUHBI M CUTHaNBL. HeoO6XxoammocTh
TUCKpeTH3auuu MHGOpMaIMK, NPETHA3HAYCHHOW [JIs1 XpaHEHHs, Nepeladd |
00paboTKH B UPPOBHIX CHCTEMAX.

JIBouyHoe  KoAupoBaHUE. PaBHOMEpHbIE U  HEPAaBHOMEPHBIE  KOJIBI.
JlekoaupoBaHre COOONIEHUM, 3alMCAHHBIX C MOMOIIbID HEPABHOMEPHBIX KOIOB.
Ycnosue ®ano. [locTpoeHHe OAHO3HAYHO AEKOAUPYEMBIX KOJOB C IMOMOIIBIO
nepeBa. EnuHuibl uamMepenus koinudecTBa nHpopmaruu. AndaBUTHBIN TOIXO0 K
OLICHKE KOJInYeCcTBa MH(OPMALIUH.

Cuctembl cuucnenus. Pa3BépHyTas 3amuch TENBIX M APOOHBIX YHCEN B
MO3UIIMOHHOW cucTemMe cuucieHus. CBoilcTBa MO3UIMOHHOW 3aluCH  YuCJa:
KOJIMYECTBO MU(p B 3aMUCH, MPHU3HAK JCIUMOCTH YHCJIa HA OCHOBAHHE CUCTEMBI
CUHMCJICHUSI. AITOPUTM NIEPEBOJA LIENOTO YKciia U3 P-MYHOM CUCTEMBI CUUCIICHUS B
TNECITUYHYIO. AJITOPUTM TMEpeBOoJa KOHEYHOM P-muHOW ApoOu B JECATUYHYIO.
AJTOpUTM TEepeBojJa LEJIOro Yuciaa M3 JCCATUYHOM CHUCTEMbl CUMCIICHHS B P-
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nyHyr. IlepeBox koHewHOW pecsITMUHONW npoOu B P-uunyro. JlBouuHas,
BOCBMEPUYHAS U IIECTHAALATEPUYHAS CUCTEMBI CUMCIICHUS, CBSI3b MEKIY HUMM.
ApudmMeTnyeckre omnepanuyd B MO3UIMOHHBIX CHCTEMax CYHUCICHUS. TpoudHas
YpPaBHOBEIICHHAsI CUCTEMA CUUCIIEHUS. JIBOMYHO-IECITUYHASI CUCTEMA CUUCIICHUS.

Konuposanue TtekctoB. Kommpoka ASCIl. OpgnobGailiTHBIE KOJUPOBKH.
Cranmapt UNICODE. Komupoka UTF-8. Omnpenenenue uHPOPMAIMOHHOTO
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 rpaduka.

Konuposanue 3Byka. Orenka nHGOPMAIMOHHOTO 00bEMa 3BYKOBBIX JIaHHBIX
IIpU 3aJaHHBIX YaCTOTE JUCKPETU3ALIMU U PA3PSITHOCTA KOAUPOBAHMUSL.

Anrebpa gnoruku. IloHsTtre BbICKa3biBaHUS. BpickaszpiBaTeNbHBIE (HOPMBI
(npenukatel). KBaHTOPHI CyllleCTBOBAHUS U BCEOOITHOCTH.

Jlornueckue omeparuu. TaOnUIBI UCTUHHOCTH. Jlornueckue BBIpaKEHUS.
Jlornueckue ToxkaecTBa. JloKa3aTeNbCTBO JIOTHYECKUX TOXKIECTB C IOMOIIBIO
TaOIUI] UCTUHHOCTHU. Jlornueckue oneparuy 1 onepaiuy HaJl MHOYKECTBaMHU.

3akoHbl anreOphl JIOTMKW. ODKBUBAJICHTHBIE MPEOOPA30BAHUS JIOTHYECKUX
BbIpakeHUH. Jlornueckre ypaBHEHUS U CUCTEMBbI YPaBHEHU.

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

Kanonunueckue  gopmbl  nmormueckux  BbIpakeHuil.  CoBeplleHHbIE
JTU3BIOHKTUBHBIE M KOHBIOHKTHUBHBIE HOpPMajbHbie (OPMBI, aITOPUTMBI HX
MIOCTPOCHHMSI IO TA0JINIIE UCTUHHOCTH.

Jlornueckue »>I€MEHTBI B cOocTaBe KommbtoTepa. Tpurrep. Cymmatop.
Mmuoropa3psanbid cymmarop. IlocTpoeHne cxem Ha JIOTMYECKHX AJIEMEHTAX I10
3aIaHHOMY JIOTUYECKOMY BBIPAXKEHHIO. 3allUCh JIOTUYECKOTO BBIPAXKEHUS IO
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
JOTIOJTHUTEIIBHBIN KOJI OTPULATEIIBHBIX YUCEIL.

[TobutoBbie normdeckue omnepanuu. Jlormueckwii, apudMeTHUECKUN WU
nukandeckud  capuru.  [lludgpoBaHue ¢ MNOMOIIBI0 TMOOUTOBOM  OMNEpaIyu
«wuckimovaroniee M.

[IpencraBieHne BELIECTBEHHBIX YMCENl B MaMsSITH KOMIIblOTEepa. 3Hayamias
4acTh W MOPSA0K yucia. JluamazoH 3HAYEHUM BEIIECTBEHHBIX umcen. [IpoOmembr
XpAaHEHHSI BEIIECTBCHHBIX UYHCEJ, CBS3aHHBIE C OrPAaHUYCHHEM KOJHAYECTBA
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pa3psaoB. BeimosiHeHHe omnepanuii ¢ BELIECTBEHHBIMH YHUCJIAMH, HAKOIUICHHUE
OLIMOOK NIPH BHIYUCICHUSIX.

AJITOPUTMBI U TPOTPAMMHPOBaHME

OnpeneneHne BO3MOXKHBIX PE3yJIbTATOB pabOThl MPOCTEHIINX AITOPUTMOB
YIPaBJICHUS HUCIOJHUTENSIMU W BBIUHUCIUTENbHBIX alropuTMOB. OmnpeneneHue
MCXOJHBIX JAaHHBIX, IPU KOTOPBIX AJITOPUTM MOXKET JaTh TpeOyeMbIil pe3yJbTarT.

Oranbl pelieHusl 3aJad Ha KoMmIblotepe. MHCTpymeHTalbHBIE CpelCcTBa:
TPAHCIATOP, OTJIATUUK, NOpoduaupoBmIMK. KomMnwiasuus W HUHTEpIpeTarus
nporpamMm. BupTyanbHble MallluHBbI.

WnrterpupoBanHas cpena pa3paboTku. Meroasl OTJIAAKU POTpamM.
Hcnonb3oBanue TpaccupoBouHbIX Tabmui. Otnagounbiii BbiBoA. I[lomaroBoe
BBIMOJIHEHUE TTporpaMmbl. Touku octaHoBa. [IpocMoTp 3HaUeHUI TEpEMEHHBIX.

S3pik  mporpammupoBanus (Python, Java, C++, C#). Tunsl JaHHBIX:
LIEJIOYUCIICHHbIE, BELIECTBEHHbIE, CHUMBOJIbHBIEC, JlorM4Yeckue. BerBienws.
Cnoxnpie ycnoBus. Ilukiaer ¢ ycinoBuem. [LlUKiabl 1O HEpPEMEHHOM.
B3aumo3aMeHseMOCTh  pa3IMYHBIX  BHAOB  LMKJIOB. HBapumaHT  1ukia.
CocraBiieHHE IMKIA C HUCIOJIB30BAHMEM 3apaHEe ONpPEACIIEHHOTO WHBApHUAHTA
IUKJIA.

JIOKyMEHTUpPOBaHHE MIPOTPaMM. Hcnons3oBanue KOMMEHTapUEB.
[ToaroroBka onucaHus NpOrpaMMbl 1 HHCTPYKILWHU JJIS [TOJIb30BATEIIA.

AnroputMbl 00pabOTKH HATypaJIbHBIX YUCEN, 3alUCAaHHBIX B MO3UIIMOHHBIX
CUCTEeMaxX CYHUCJIEHMs: pa3OMeHHe 3aluch 4YHuCia Ha OTIeJbHble UUDpHI,
HaXO0XJACHUE CYMMbl U TIpOU3BEACHHUS 1U(p, HAXO0XKICHHE MaKCUMaJIbHOU
(MUHUMAJIBHON) T (PHI.

HaxoxneHnue Bcex MpOCThIX YUCEN B 3aJlaHHOM Auanasone. [IpeacrtaBieHue
Yuclia B BUJe Habopa MPOCTBIX COMHOXKUTENEH. AJITOPUTM OBICTPOrO BO3BEIACHUS
B CTCIICHb.

O0paboTka JaHHBIX, XpaHsAnuxcs B (aitnax. TekcToBbie U JBOUYHBIE (DAMITHI.
daitnoBeie mepemeHHbIe ((aiioBbie ykazatenu). Urenue u3 (aitna. 3anmuch B
dari.

Paz0Ouenue 3agaun Ha noazagauu. [loamporpammel (poueaypsl U GyHKINH).
Pexypcusi. PexypcuBHble 00bekThl ((hpakransl). PexypcuBHBIE Tpouenypbl U
¢ynkuun. Micronp30BaHue cTeka AJsl OpraHu3aluy PEeKypCUBHBIX BBI30BOB.

Hcnonp3oBaHue CTaHIAPTHOW OMONMOTEKH sA3bIKAa IPOrPAMMHUPOBAHMSL.
[lonknrouenne  OMOJMOTEK  MOANPOrpaMM  CTOPOHHUX  IPOU3BOJMUTEIEH.
MoaynpHBIN NPUHIUII TIOCTPOECHUS MPOTrPAMM.

YucneHHble Meroabl. ToyHoe W NPUOMMKEHHOE pEIIEHUs 3aJayd.
YuciieHHbIE METOJbl PEUIEHUS] YPaBHEHUI: METO Iepedopa, METO MOJOBUHHOIO
nenenus. [lpubOnmx€HHOE BBIYMCIIEHHWE IJIMH KPUBBIX. Bplumcienue mionaaei
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buryp ¢ MOMOIIBI YHUCJICHHBIX METOJIOB (METOJ MPSIMOYTOJIbHUKOB, METOJ
tpaneuuii). Ilouck makcumyma (MHUHMMYMa) QYHKIUM OJHOW NEPEMEHHON
METOJIOM MOJIOBUHHOTO JECJICHHUS.

O6paboTka CHUMBOJIbHBIX  JIaHHBIX. BcTpoeHHble  (QYHKIMM  sA3bIKa
MIPOrpaMMUPOBAHUS i1 OOPAOOTKU CHUMBOJBHBIX CTPOK. AJTOPUTMBI 00pabOTKH
CUMBOJIbHBIX CTpPOK: TMOACYET KOJIMYECTBA MOSBICHUHM CHMBOJA 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
orpannueHusiM. [IpeobpazoBanue unciaa B CHMBOJIBHYIO CTPOKY U 0OpaTHO.

MaccuBbl M MOCIEAOBATENBHOCTH 4ucesl. Bpruncnenne 0000IIEHHBIX
XapaKTepUCTHK AJIEMEHTOB MacCHBa WJIM YHCIOBOM MOCIIEI0BATEIBLHOCTU (CYMMBI,
POU3BEACHUS, CPEJHEr0 apu(PMETUYECKOTO, MUHUMAIBHOTO U MaKCUMAaJIbHOI O
AJIEMEHTOB, KOJIMYECTBA DBJIEMEHTOB, YIOBIETBOPSIOMIMX 33aJaHHOMY YCIIOBHIO).
JIMHEVHBIN TTOUCK 33IaHHOTO 3HAYECHUS B MAaCCUBE.

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

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

HNudopMannoHHbIe TEXHOJIOTHH

TexcroBeiii mporeccop. PepaktupoBanme u dopmarupoBanue. IIpoBepka
opdorpadun u rpammatukud. CpencTBa TOHMCKAa U aBTO3aMEHBI B TEKCTOBOM
npoueccope.  HMcnons3zoBanue  ctuieid.  CTpyKTypUpPOBaHHBIE  TEKCTOBBIE
nokymeHTbl. CHocku, ornaBiaeHue. KomiekTuBHasi paboTa ¢ JTOKYMEHTaMH.
NHCTpyMEHTHI pEelieH3UpOBaHUSI B TEKCTOBBIX Mpoiieccopax. OOmayHbie CEpBUCHI.
HenoBas meperucka. Pedepar. IlpaBuna 1uTHpOBaHUS HCTOYHHKOB U
opopmieHust Oubnuorpaguueckux cchiiok. OQopMieHHE CIHCKA JHUTEPATYpPHI.
3HAaKOMCTBO C KOMIIBIOTEPHON BEPCTKOW TeKcTa. TEeXHUYECKHE Cpe/ICTBa BBOJA
TekcTa. Crnenuanu3upoBaHHBIE CPEJICTBA PEAAKTUPOBAHMUS MaTEMATHUYECKUX
TEKCTOB.

AHanu3 gaHHbiX. OCHOBHBIE 3aJjayM aHajiu3a JaHHBIX: NPOTHO3UPOBAHMUE,
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,
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BU3Yyalu3alusl JaHHBIX, HHTEpPIpeTalus pe3ynbTaToB. [IporpamMMmubie cpeacTsa u
MHTEPHET-CEPBUCHI JJI1 00pabOTKM M NpENCTaBICHUs JaHHBIX. bosbline naHHbIE.
MamunHoe o0yueHue. IHTenneKkTyanbHblii aHaJIW3 TaHHbIX.

AHanu3 JaHHBIX C MOMOIIBIO 3JIEKTPOHHBIX Ta0aul. BbruuciieHne cyMMmbl,
CpeIHEro apu(pMETHUECKOTr0, HANOOJbIIEro (HAUMEHBIIIET0) 3HAaYEHUs AUAINa30Ha.
Boruncnenne kosg@uimenTa Koppemsuuu JBYX psSAoB JaHHbIX. [loctpoenue
CTONOYATHIX, JHMHEMYaTbIX W KPYyroBbix jauarpamm. IlocTpoenue rpadukos
¢ynkuuit. [TonGop nuHuM TpeHa, peleHrue 3a1a4 NPOrHO3UPOBAHMS.

YucneHHoe pelleHHe YpaBHEHHMH C MOMOILIBI0 Moadopa mapaMerpa.
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 HH(POPMATHKH

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

Anroput™mbl cxkaTus gaHHbIX. AnroputM RLE. Anroputv Xaddmana.
Anroput™m LZW. Anroputmel cxkaTusi JAHHBIX C TOTEPSIMU. 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 Tpu T1epefade JaaHHbIX. Konbl, TO3BOJSIONINE
OOHapy>XMBaTh M HUCHPABIATH OIMIMOKH, BO3HUKAIONIME NpPU Tepenade JTaHHBIX.
Paccrosaue Xammunra. Koguposanue ¢ moBroperrneM 6uToB. Kojbr XoMMuHTA.

Cucrembl. KoMmoHeHTBI cucTteMbl M HUX B3auMmopeiictBue. CHCTEMHBIHI
s dext. Ynpapnenue kak nHGOpMAIMOHHBIN TIpotiecc. OOpaTHast CBA3b.

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

[IpenacraBnenne pe3ynbTaTOB MOJECIUPOBAHUS B BUAE, YAOOHOM st
BOCHIIPHSITHS YeIOBEKOM. [ paduueckoe mpeacTaBiIeHHE JaHHBIX (CXEMBbI, TaOJIUIIbI,
rpaduxn).

I'padpr. OcHoBHBIE TOHATHS. Buasl rpados. Onucanue rpadoB ¢ MOMOIIBIO
MaTpull CMEXKHOCTH, BECOBBIX MAaTpHUIl, CIHCKOB CMEXHOCTU. PemieHue
AITOPUTMUYECKUX 3a/lad, CBSI3aHHBIX C aHaimu3oMm rpadoB (MOCTpOEHUE
ONTUMAJIBHOTO NYTH MEXIY BepIIMHAMU Tpada, OmpeAeieHUue KOJIMYeCTBa
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Pa3IMUHBIX IyTEd MEXAY BEpPUIMHAMHM OPUEHTUPOBAHHOIO ALMKIMYECKOTO
rpada).

HepeBbs. bunapnoe aepeBo. JlepeBbs moucka. CrnocoObl 00Xxoja Jepena.
[IpencraBienne apupMeTUUECKUX BBIPAXKEHUN B BUJIE AepeBa. [IuCKpeTHbIE UTPbI
JIBYX UTPOKOB ¢ nojiHoM nH(opmarueit. [loctpoenue nepera nepedopa BapruaHTOB,
ONMMCAHKME CTPATETHH Urpbl B TAOIUYHON (hopme. BBIUTpPHIIIHBIE U TPOUTPHILIIHBIE
MTO3ULINH. BBIMTPBIIIHBIE CTPATETUH.

CpencTtBa UCKYCCTBEHHOTO HMHTEJUIEKTa. CEepBUCHI MAlIMHHOTO IEPEBOJA U
pacno3HaBaHus ycTHOM peur. KorHutuBHbIE cepBUCHL. VneHTUdUKanus U MOUCK
U300paKeHUH, pacrio3HaBaHHE JIULL. Camoo0byyatomiuecs CUCTEMBI.
NckyccTBEHHBI MHTEIUIEKT B KOMIBIOTEPHBIX HMrpax. Mcmonp3oBaHue METOIOB
UCKYCCTBEHHOTO MHTEJJIEKTa B oOydarmux cucremax. VMcnonb3zoBanue mMeTon0B
UCKYCCTBEHHOT'O MHTEJUIEKTa B poboTtoTexHuke. MuTepHeT Beuiel. IlepcrekTuBb
Pa3BUTHUS KOMIIBIOTEPHBIX MHTEJUIEKTYaJbHbIX CUCTEM. HelipOHHBIE ceTh.

AJITOPUTMBI U IPOTPAMMHPOBAHHE

QopMmanM3anus — MOHATHS — anroputMa.  Mammbaa  TelopuHra  Kax
yYHUBEpCaiabHasi MOJeIb BeruuciaeHul. Tesuc Y€pua—Trropunra.

OneHka CIIOKHOCTU BbIUMCICHUI. Bpems paGoTbl U 00BbEM HCIONIB3yeMOi
naMsaTH, WX 3aBUCUMOCTb OT pa3Mepa MCXOAHBIX JaHHBIX. OueHka
ACUMIITOTUYECKOM  CIIO)KHOCTH ~ QJITOPUTMOB. AJTOPUTMBI  MOJWHOMHAIBHOM
cnoxHoctu. [lepeGopHbie anroput™mbl. [IpuMepsl pa3IUYHBIX —aJITOPUTMOB
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, OTOOpa)keHHs).  XOII-TaOJIHUIIHI.
[TocTpoenue andaBUTHO-4aCTOTHOTO CIIOBApPS ISl 33JaHHOTO TEKCTA.

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

Ouepenu. Mcnonb30BaHue oyepen Juisl BpEMEHHOTO XPAHEHUS JAHHBIX.

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

JepeBbs. Peanmn3anus aepesa ¢ MOMOLIBIO CCBUTOYHBIX CTPYKTYp. [BOnuHbBIE
(Ounapubie) nepeBbs. [locTpoeHue paepeBa sl 3aaHHOTO APUPMETHUYECKOTO
BbIpaxkeHHs. PekypcuBHBIE alrOpuTMBbl 00xoaa nepeBa. VMcmonp3oBaHHe cTeka U
odepeau s 00Xo/1a iepeBa.
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JluHamuyeckoe MpOrpaMMHUpPOBAHME KaK METOJ peleHus 3afad C
COXPAHEHUEM MPOMEXKYTOUHBIX PE3YyJbTaTOB. 3aJaud, PEIIAeMble C MOMOIIbIO
JTMHAMHYECKOTO MPOTPAMMHUPOBAHUS: BBIYUCICHUE PEKYPCUBHBIX (YHKIUH,
MOJICYET KOJIMYECTBA BAPUAHTOB, 3a/1a4M ONTUMH3ALUU.

[lonsitTue 06 0OBEKTHO-OPUEHTUPOBAHHOM MHpOrpaMMHUpoBaHuU. OOBEKTH U
kjaccbl. CBoMCTBA M METOJIbI 00BEKTOB. OOBEKTHO-OPUEHTUPOBAHHBIA aHAJIU3.
Pa3paboTka mnporpaMm Ha OCHOBE OOBEKTHO-OPUEHTHPOBAHHOTO IOJXOJA.
WNukancynsuus, Hacae10BaHue, MOJIUMOPPU3M.

Cpensl ObicTpoii pa3paboTku mnporpamm. I[IpoektupoBanue wuHTEpdeiica
nojib3oBaresisi.  Mcnonb30BaHME  TOTOBBIX — YNPABISEMbIX  JJEMEHTOB  JUIS
nocTpoeHust uaTepderica.

O630p  s3bIKOB  mporpammupoBanus.  [loHstue o0  mapaagurmax
IporpaMMHUPOBAHUS.

NupopmanoHHbIE TEXHOJIOIHH

Ortanbl  KOMIIBIOTEPHO-MATEMaTHYECKOTO  MOJCIHUPOBAHUS:  [MOCTAaHOBKA
3ajauu, pa3paboTka  MOJENH, TECTUPOBAHHWE  MOJEIH, KOMIBIOTEPHBIN
HKCIIEPUMEHT, aHAJIU3 PE3yJIbTaTOB MOJICITUPOBAHHUS.

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

O6paboTKka pe3yJabTaTOB SKCHEpUMEHTa. MeToJT HaMMEHBIINX KBaJpaTOB.
OneHka 4YHCIOBBIX MApaMeTpPOB MOIEIUPYEMBIX OOBEKTOB M  IMPOIECCOB.
BoccranoBieHue 3aBUCUMOCTEN 110 Pe3yJIbTaTaM 3KCIIEPUMEHTA.

BepositHocTHbie  mopenu.  Metoast  Monte-Kapmo.  MiMurtanumoHHOE
mMonenupoBanre. CUCTEMBI MACCOBOT'O 0OCITYKHBaHUSI.

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 MaHHBIX. 3ampoChl Ha BBIOOPKY JAHHBIX. 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.

NutepreT-ipuiioxenus. 1lonaTre 0 cepBepHOM U KIMEHTCKOW 4acTAX cauTa.
TexHomorus: «KJIUEHT — CepBEP», €€ NTOCTOMHCTBA M HenocTaTku. OCHOBBI SI3bIKA
HTML wu xackamabeix Tabmur ctwiedd (CSS). Cuenapun Ha si3bike JavaScript.
®opmbl Ha BeO-CTpaHHUIIE.

Pa3melenne BeO-caliToB. ¥Ycayra xocTuHra. 3arpy3ka GaiioB Ha CailT.
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BBon n300pakeHUil C HCMONB30BAaHUEM PA3NIUYHBIX LUPPOBBIX YCTPOUCTB
(undpoBbIX (poTOaNmapaTtoB U MHKPOCKONOB, BHUIEOKAMEp, CKAaHEPOB U JIPYTUX
ycTpoicTB). I'papuueckuit penakrop. Paspemenne. Kanpuposanue. UcnpaBienue
nepcrekTuBbl.  I'mctorpamma.  Koppekuuss  ypoBHEH, KOpPpEKUHs  LBETA.
OOeciBeunBaHue LBETHBIX H300pakeHuil. Peryms. PaGota ¢ obmactamu.
OUIBTPHI.

MHuorocnolinble n3o0paxkeHus. TexcroBble ciou. Macka cnos. Kanaubl.
Coxpanenue BblaesieHHON oOnactu. IloaroroBka wiurocTpamuil s BeO-calTOB.
AHUMHpOBaHHBIE U300paKEHUS.

Bekrtopnas rpaduxa. [IpumutuBbl. HM3MmMeHeHue mopsaka >JIE€MEHTOB.
BreipaBHuBaHue, pacnpenenenue. ['pynnupoBka. Kpusble. @opMarsl BEKTOPHBIX
pucynkoB. Mcnonb3oBanue KOHTYpoB. BekTopu3zanus pacTpoBbIX H300paxeHUH.

[IpyHOMNBI  TIOCTPOEHUS M PENAKTUPOBAHUS TPEXMEPHBIX MOJEIEH.
Cerounble Mojmenu. Marepuansl. MonaennpoBaHHe HMCTOYHUKOB OCBEIICHUS.
Kamepsl. ApautuBHbie TexHonoruu (3D-mpunrtepsl). Ilonstre o BUpTyalnbHOMN
PEaNIBHOCTHU U JOTIOJIHEHHON PEAIBHOCTH.
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INTAHUPYEMBIE PE3VIJIbTATbBI OCBOEHHA IIPOI'PAMMBI 110
MHO®OPMATUKE (YTJIVBJIEHHBIM YPOBEHbB) HA YPOBHE CPEJIHEI'O
OBUIEI'O ObPA3OBAHUNA

JIMUYHOCTHBIE PE3YJIbTATBI

JIMYHOCTHBIE ~ PE3yNbTAaThl  OTPAXKAlOT TOTOBHOCTb U  CHOCOOHOCTH
oOy4Jaromuxcs pPyKOBOACTBOBAThCA CPOPMUPOBAHHOW BHYTPEHHEH MO3ULIMEH
JUYHOCTH, CHUCTEMON IIEHHOCTHBIX OpHEHTAllMi, TO3UTUBHBIX BHYTPEHHUX
yOXKJICHHI, COOTBETCTBYIOIIUX TPAJAUIIMOHHBIM IIEHHOCTSIM  POCCHICKOTO
oOLIEeCTBa, pacCIIMPEHHE KU3HEHHOI'O OMbITa M ONBITA ACSITENILHOCTH B IpOIlecce
peanuzanuu  CpeACTBaMM  y4yeOHOro TpeIMeTa OCHOBHBIX  HallpaBieHUU
BOCITUTATENIbHON JIEATEIIBHOCTH.

B pesynbrate wu3ydyeHus HHPOPMATHKUM HA YPOBHE CpPEIHEro OOIIEro
oOpaszoBanus y obOyuaromierocss OyayT copMHUpoBaHbI CIEAYIONTUE JTUIYHOCTHBIC
PE3YABTATHI:

1) rpa’sKaaHCKOr0 BOCIMTAHUSA:

OCO3HAHHME CBOMX KOHCTUTYIMOHHBIX TMpaB W OOS3aHHOCTEH, YBa)KE€HUE
3aKOHAa U TpaBOMOpSAKA,  COOJIOJEHWE  OCHOBONOJATAIONIMX  HOPM
MH(GOPMAIIMOHHOTO TTpaBa U HHGOPMAIIMOHHON 6€30MaCHOCTH;

TOTOBHOCTh MPOTUBOCTOSITh HMACOJIOTMM SKCTPEMHU3MA, HAIMOHAIU3MA,
KCeHO(OoONH, AUCKPUMHUHAIIMK 10 COLMAIBHBIM, PEIUTHO3HBIM, PaCOBBIM,
HAllMOHAJIbHBIM [PU3HAKAM B BUPTYaJIbHOM MPOCTPAHCTBE;

2) NaTPUOTHYECKOT0 BOCTIMTAHMS:

LEHHOCTHOE OTHOIIEHUE K UICTOPUUYECKOMY HAaCIEAUI0, TOCTUKEHNAM Poccun
B HayKe, UCKYCCTBE, TEXHOJIOTUSX, TOHUMAaHNE 3HAUeHHUSI HHPOPMATUKH KaK HaAYKH
B ’KM3HU COBPEMEHHOTO OOIIIECTBA;

3) IyXOBHO-HPABCTBEHHOI'0 BOCITIUTAHUS

c(hOpMHPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, STUUYECKOTO IMOBEICHUS;

CIIOCOOHOCTh OIICHMBATh CHUTYAIlMI0O M TMPUHUMATh OCO3HAHHBIE PEIICHHS,
OPUEHTHPYSACh HAa MOPAJIIbHO-HPABCTBEHHbIE HOPMbI M LIEHHOCTH, B TOM YHUCJE B
cetu MHTepHeT;

4) 3cTETHYECKOT0 BOCIIMTAHMSA:

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

CIIOCOOHOCTh BOCTIPUHUMATH Pa3IMYHBIE BUABI HWCKYCCTBa, B TOM YHCIIE
OCHOBAaHHOT'O Ha WCIIOJIb30BAaHUU WH(OPMAITMOHHBIX TEXHOJIOTHIA;

5) pusnuecKoro BOCIUTAHUSA:
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chOopMUPOBAaHHOCTL  3J0pPOBOTO M Oe3omacHoro  oOpaza  >KU3HH,
OTBETCTBEHHOIO OTHOUIEHUS K CBOEMY 3J0pPOBbIO, B TOM 4HCIE 3a CYET
coOmroieHus1 TpeOOBaHMI O0€30MacHON AKCIUTyaTalluu CPEICTB MH(POPMALIMOHHBIX
Y KOMMYHUKAIIMOHHBIX TEXHOJIOTUH;

6) TPy10BOr0 BOCIIMTAHMS

TOTOBHOCTh K AKTMBHOW JAEATEIBHOCTU TEXHOJOTMYECKOW Y COLHUAIBHOU
HaIpaBJIEHHOCTH, CIIOCOOHOCTh MHUIIMUPOBATH, TUIAHUPOBATH U CAMOCTOSITEILHO
BBITIOJTHATH TAKyIO JEATEIbHOCTD;

uHTepec K cdepam MpodecCHOHATBbHON AESTeNIbHOCTH, CBS3aHHBIM C
uH()OPMATUKOM, MNPOrpaMMUPOBAHUEM UM HWH(OOPMAIMOHHBIMU TEXHOJOTUSIMH,
OCHOBaHHBIMU Ha JIOCTIDKCHHSIX HAyKW HMHPOPMATUKA W HAYYHO-TEXHUUYECKOTO
nporpecca, yMEHHE COBepIIaTh OCO3HAaHHBIM BbIOOp Oyaymieil npodeccun u
peanu30BbIBaTh COOCTBEHHBIE KU3HEHHBIE TIJIAHBI;

TOTOBHOCTh M CIOCOOHOCTh K OOpa3oBaHMIO M CaMOOOpa30BaHUIO Ha
POTSHKCHUH BCEH JKU3HU,

7) 3KOJIOTHY€eCKOT0 BOCTIUTAHMS:

OCO3HAaHME TJI00aTBHOr0 XapakTepa 3KOJOTMYECKHX MpoOJiieM M MyTed HuX
pelieHrs, B TOM 4YuCle C y4€TOM BO3MOXKHOCTEH WH(OpPMaIMOHHO-
KOMMYHHUKAIIMOHHBIX TEXHOJOTU;

8) HeHHOCTH HAYYHOI0 MO3HAHUSA:

c(OpPMHPOBAHHOCTH MHUPOBO33PEHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHS HAayKH, IOCTIXKEHHMSIM HAyYHO-TEXHHYECKOTO Iporpecca Hu
OOIIECTBEHHOM MPAKTUKH, 32 CUET MOHUMAaHMS POJIU MH(DOPMAIMOHHBIX PECYPCOB,
WH(GOPMAIIMOHHBIX TPOLIECCOB UM HMH(POPMAIMOHHBIX TEXHOJOTHH B YCIOBHIX
1udpoBoi TpanchopMamy MHOTHX c(pep )KU3HU COBPEMEHHOTO OOIIECTBRA;

OCO3HAHHME IEHHOCTH HAaYYHOM MIEeSTEIHbHOCTH, TOTOBHOCTH OCYIIECTBISATH
MPOEKTHYIO U UCCIEA0BATENbCKYIO ACSITEIbHOCTh MHANBUIYAILHO U B TPYIIIIE.

B npouecce nocTuKeHUs JIMUYHOCTHBIX PE3YJIHTATOB OCBOCHHS MPOTPaAMMBbI
mo wHPOpPMATUKE Yy OOYYAIONIUXCS COBEPUICHCTBYETCS  AMOIIMOHATBHBIN
WHTEJUIEKT, MPEATIONAraronifi coOpMUPOBAHHOCTD:

CaMOPETYJIMPOBaHUs, BKJIIOYAIOIIETO CAMOKOHTPOJb, YMEHHE HPHUHUMATh
OTBETCTBEHHOCTh 3a CBO€ TOBEIEHHUE, CIOCOOHOCTh aJanTHPOBATHCA K
HYMOIMOHATLHBIM U3MEHECHUSM | MPOSBIATH THOKOCTh, OBITh OTKPHITHIM HOBOMY;

BHYTpPEHHEN MOTHUBAIMHU, BKIIOYAIOUIEH CTPEMJICHHE K JIOCTUKEHUIO LETU U
ycHexy, ONTHUMHU3M, WHUIMATUBHOCTb, YMEHHUE [E€MCTBOBaTh, MCXOAS M3 CBOMX
BO3MOKHOCTEH;

AMIIATHUH, BKJIIOUYAIONIEH CIOCOOHOCTh MOHUMATh SMOLIMOHAIBHOE COCTOSTHUE
JIPYTUX, YUYUTHIBaATh €r0 MPHU OCYIIECTBICHUHM KOMMYHUKAIIMHU, CHOCOOHOCTH K
COUYYBCTBUIO U COTEPEKUBAHUIO;
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COLIMAJIBHBIX HABBIKOB, BKIIIOUAIOIINX CIOCOOHOCTh BBICTPAUBATh OTHOIICHHMS
C IPYTUMH JIIOJbMU, 3a00TUTHCS, IPOSBIISATH UHTEPEC U pa3periaTh KOH(IUKTHI.

METANPEAMETHBIE PE3YJIbTATBI

B pesynbraTe wu3ydeHumss HMHOOPMATUKM HAa YpPOBHE CPEAHETO OOIIEro
oOpa3zoBanusg y oOyuaromerocs OynyT chOpMUPOBaHbI MeETalpEeAMETHbBIE
pe3ynbTaThl, OTPAXCHHBIE B YHHBEPCAIBHBIX YYEOHBIX NEHCTBHUSAX, a UMEHHO —
MO3HAaBaTEeNbHBIC YHHUBEpPCAJIbHBIE y4eOHBIE JIEHUCTBUS, KOMMYHUKAaTHBHBIC
YHHUBEpCAJIbHbIE YyueOHbBIE IEHCTBHS, DPETYISTUBHBICE YHUBEpCAIbHBIC Y4YeOHBIC
JEHCTBUS, COBMECTHAS JESTEILHOCTb.

Ilo3HaBaTe/ibHBbIE YHHBEpPCAJIbHBbIE YUeOHbIE eiicTBUSA

1) 6a30Bble JJOrHYecCKHe eHCTBHS:

CaMOCTOSITeIbHO  (OPMYNIMpPOBaTh M aKTyaJu3UpOBaTh  IpodJieMy,
paccMaTpuBaTh €€ BCECTOPOHHE;

yCTaHABJIMBATh CYIIECTBEHHBIM MPU3HAK WJIM OCHOBAaHUsS JIJII CPaBHEHWS,
Kiaccudukaruu u 006001eHNs;

ONpENENATh LENIU JEATEIbHOCTH, 3aJaBaThb MapaMeTpbl U KPUTEPUH HX
JOCTHKEHUS;

BBISIBJIATh 3aKOHOMEPHOCTH M MPOTUBOPEYHUS B pACCMAaTPUBAEMBbIX SIBJIICHUSIX;

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

BHOCUTb KOPPEKTHUBHI B JIE€ATEIbHOCTD, OLICHUBATh COOTBETCTBUE PE3YIHTATOB
1EIsAM, OLIEHUBATh PUCKU MOCIEACTBUMN 1€ TEIbHOCTH;

KOOPJIMHUPOBATH M  BBIMNOJHATH pabOTy B  YCIOBHUSX pEaIbHOTO,
BUPTYaJIbHOTO U KOMOMHUPOBAHHOTO B3aUMO/ICHCTBHS;

pa3BHUBAaTh KPEATUBHOE MBIIIJICHUE TIPU PEIICHUH KU3HEHHBIX MPOOIIEM.

2) 0a3oBbIe HCCIeA0BaTeIbCKUE TeHCTBHSI:

BJIQ/ICTh HABBIKAMHU Y4EOHO-UCCIIEI0BATENbCKOW M TPOCKTHON €I TEILHOCTH,
HAaBBIKAMHM  pa3pelieHus mpoOJieM, CHOCOOHOCThIO M TOTOBHOCTHIO K
CaMOCTOSITEJIbHOMY MTOMCKY METOJOB PEIICHUS MPAKTUYECKUX 3a/1a4, IPUMEHEHUIO
Pa3IMYHBIX METOJIOB MO3HAHUS,

OCYLIECTBIISITh PA3JIUYHbIE BHIBl JIESITEIBHOCTH MO TMOJYYEHHUIO HOBOIO
3HAHMSI, €T0 HMHTEPIpPETalnH, MPeoOpa30BaHUI0O W MPUMEHEHUIO B PAa3IUIHBIX
y4eOHBIX CHUTyallWsiX, B TOM YHCJI€ TPH CO3JaHUU YYEOHBIX W COIMATBHBIX
MIPOEKTOB;

dbopMupoBaTh HAYYHBIM TUI MBIIUICHUS, BIAJETh HAYYHOU TEPMHUHOJIOTHEH,
KJIFOUE€BBIMU MOHSATUSIMU U METOJIAMU;
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CTaBUTh M (HOpPMYIUpOBaTh COOCTBEHHBIE 3aJadyd B 0Opa3oBaTEIbHOU
JESTEHPHOCTH U )KU3HCHHBIX CUTYAITUX;

BBISIBJISITh TIPUYMHHO-CJICJACTBCHHBIC CBS3M M aKTyaJU3WpOBaTh 3a/ady,
BBIBUTATh THUMNOTE3y €€ pelieHUs, HaXOAWTh apTyMEHTHhI IS JT0Ka3aTelIbCTBA
CBOMX YTBEP)KIICHHM, 3a/1aBaTh MTAPaMETPhl U KPUTESPUH PCIICHUS;

aHAIM3UPOBATh TIOJYYCHHBIE B XOJE PCIICHHUS 3aJaddl  Pe3yJIbTaThl,
KPUTHUYECKU OIICHUBATh WX JIOCTOBEPHOCTH, IPOTHO3UPOBATH N3MEHEHUE B HOBBIX
YCIIOBUSAX;

JaBaTh OIICHKY HOBBIM CHUTYAIIUSM, OIICHHBATh IPUOOPETEHHBIN OIIBIT;

OCYIIECTBJISITh 1I€JICHAMPABICHHBIN TMOUCK IMEPEeHOCca CPEJICTB U CIOCOO0B
NercTBUS B IPOGECCUOHATIBHYIO CPEIY;

YMETh TICPCHOCUTh 3HAHHUS B IMO3HABATEIBHYIO M IPAKTHUYECKYIO OO0JIacTH
KU3HEEATEITHHOCTH;

YMETh HHTCTPUPOBATh 3HAHUS U3 Pa3HBIX MPEIMETHBIX 00JIaCTeH;

BBIJIBUTaTh HOBBIC HWJCH, MpEJiaraTb OPUTHHAIBHBIC MOJXOABI U PEIICHHS,
CTaBUTH NPOOJIEMBI U 33J1a4H, JIOMyCKAIONNE aTbTCPHATUBHBIC PCIIICHHUS.

3) paboTa ¢ unpopmaumeii:

BJIa/ICTh HABBIKAMH ITOTYYCHUS WH(GOPMAIIUU M3 UCTOYHUKOB Pa3HbIX THIIOB,
CaMOCTOSITEJTbHO ~ OCYIIECTBIIATh  IOUCK,  aHajdu3, CUCTEMATU3alMI0 |
UHTEPIIpETAIMI0 UHPOPMAIIUU PA3TUYHBIX BUAOB U (POPM IpeICTaBICHUS;

co3faBaTh TEKCTbl B pa3IM4HbBIX ¢opmarax ¢ y4€TOM Ha3HAYCHUS
uHbOpMallMK W IIeJIEBOM  ayJUTOpUHU, BeIOMpas ONTUMaJIbHYIO (Qopmy
NpEe/ICTABIICHUS U BU3YyaJIU3alllH;

OIICHMBATh JIOCTOBEPHOCTb, JIETUTUMHOCTh MHGpOpMAINH, €€ COOTBETCTBHE
IIPABOBBIM U MOPAJIbHO-ITHYECKUM HOpMaM;

UCIIONIb30BaTh  CpPEACTBA  HMH(POPMAIMOHHBIX W KOMMYHHKaIIMOHHBIX
TEXHOJIOTUW B PEIIEHWU KOTHUTHUBHBIX, KOMMYHUKATHUBHBIX M OPraHU3aI[ OHHBIX
3a1a9 ¢ COOJIOJICHHEM TpeOOBaHWUN HSProHOMHUKH, TEXHUKH O€301acHOCTH,
TUTUCHBI, PECYpCOCOEpEeKeHHs, TPABOBBIX U  OTUYECKUX HOPM, HOPM
nH(OPMAITMOHHON 0€30MaCHOCTH;

BJIQJIETh ~ HABbIKAMHU  pACIO3HABaHUS M 3alUTHl  WHGOpMAIH,
nH(OPMAITMOHHON 0€30MaCHOCTH JIMYHOCTH.

KoMMyHuUKaTHBHBIE YHUBeEpPCaJIbHbIe Y4eOHbIE 1eCTBUA

1) oOmenme:
OCYHICCTBIIATh KOMMYHHUKAIINH BO BCCX C(bean KHU3HU,
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pacno3HaBaTh HeBepOajbHbIE CpeAcTBa OOILIEHHUS, MOHMMATh 3HAYCHHE
COLIMAJIBHBIX 3HAKOB, PAaclO3HaBaTh MPEANOCHUIKM KOH(MIUKTHBIX CUTyaluil |
CMATYaTh KOH(JIUKTHI;

BIAJETh  pPA3JIUYHBIMU  criocoO0amMu  OOIIEHHS U B3aUMOJEHCTBUS,
apryMeHTHUPOBAHHO BECTU JUAJIOT, YMETh CMATr4aTh KOHPIMKTHbBIE CUTYallUuu;

pa3BEPHYTO W JIOTUYHO HU3JaraThb CBOIO TOYKY 3pPEHHUS C MCIOJIb30BAaHHEM
A3BIKOBBIX CPEJICTB.

2) coBMecTHAas 1eATeJIbHOCTh:

NOHMMAaTh M HCIOJb30BaTh MPEUMYILECTBA KOMAHAHONW U MHAMBUAYATbHOU
paboThI;

BbIOMpATh TEMAaTUKy M METOJIbl COBMECTHBIX NEWCTBUU C YUYETOM OOIIUX
MHTEPECOB U BO3MOYKHOCTEH Ka)I0ro YieHa KOJIJIEKTHBA;

OpUHUMATh  1LI€TM  COBMECTHOM  JESTENbHOCTH, OpPraHU30BBIBATH U
KOOPJMHUPOBATH JIEUCTBUSI MO MX JOCTHXKEHHUIO: COCTABISITH IUIAH JACHCTBUH,
pacnpenensiTb poid ¢ Y4ETOM MHEHUN YYaCTHUKOB, OOCYXKIATh pe3yJbTaThl
COBMECTHOM paboThI;

OIICHMBATh KauyeCTBO CBOETO BKJAJla M KAXKJIOTO Yy4YaCTHHKA KOMAaH/Ibl B
001Ut pe3yabTaT Mo pa3pabOTaHHBIM KPUTEPUSIM;

npeayiaraTb HOBBIE TIPOEKThI, OLEHHWBATh HWIAEU C TO3ULUUUA HOBU3HBI,
OpUTMHAJILHOCTH, MIPAKTUYECKON 3HAUHMMOCTH;

OCYLIECTBIIATh TMO3UTUBHOE CTPATErMYECKOE TIOBEACHUE B PA3IUYHBIX
CUTYallUIX, IPOSBIATh TBOPUECTBO U BOOOpaKEHUE, OBITH HMHUITUATUBHBIM.

PerynsiTuBHbIe YHHBepcaibHbIe YUeOHbIe JAeiicTBUS

1) camoopranusanus:

CaMOCTOSITEJIbHO OCYUIECTBIIATh MMO3HABATENIbHYIO NIE€SITENIbHOCTh, BBISBIATH
poOJIeMbI, CTaBUTh U (OPMYJIUPOBATH COOCTBEHHBIC 3a/1a4l B 00pa30BaTEIbHOM
NEATENIbHOCTU U AKU3HEHHBIX CUTYaIUIX;

CaMOCTOSITETILHO  COCTABJIATh IUTAH PEIIEHUsS TpoOJiieMbl €  Y4ETOM
HMEIOIIUXCS PECYPCOB, COOCTBEHHBIX BO3MOXKHOCTEH U IIPEATIOUTCHHIA;

JaBaTh OLIEHKY HOBBIM CUTYaIUsIM;

pacmupsTh paMKH y4eOHOTO MPeIMETa Ha OCHOBE JINYHBIX MPEANOYTEHUI;

JienaTh OCO3HAHHBIM BBHIOOp, apryMEHTHPOBATH €r0, OpaTh OTBETCTBEHHOCTH
3a pPELIEHNUE;

OLICHUBATh MPUOOPETEHHBIN OIIBIT;

crocoO0CTBOBaTh (OPMHUPOBAHUIO W TPOSBICHUIO TIUPOKOW DJPYAHWIINU B
pa3HbIX O0OJIACTSIX 3HAHUW, MOCTOSHHO TMOBBINIATh CBOW 00pa30oBaTENbHBIA U
KYJbTYPHBII YPOBEHb.
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2) CaMOKOHTPOJIb:

NaBaTh OLICHKY HOBBIM CUTyalUsIM, BHOCHUTb KOPPEKTUBBI B JEATEIBHOCTD,
OLICHUBATh COOTBETCTBUE PE3YJIbTATOB LIEIISM;

BJaJ€Th  HAaBbIKAMU  [O3HABAaTEJIBHOM  peQEeKCMu Kak  OCO3HaHUs
COBEPIIAEMBIX JECHUCTBUA M MBICIUTENBHBIX MPOLECCOB, HX pe3yJIbTaTOB U
OCHOBAaHUM, MCHOJB30BaTh MPUEMBI pedieKCUU JUIsl OLEHKU CHUTyallud, BbIOOpa
BEPHOI'O pELICHNS;

OLICHUBATh PUCKH U CBOEBPEMEHHO IPUHUMATh PELICHUS 110 UX CHUKEHUIO;

OPUHUMATh MOTHBBI M AapryMEHTHl JAPYIMX MpPHU AaHAINU3E PE3YIbTATOB
NEATEITBHOCTH.

3) npuHATHSA ce0s U APYTUX:

NPUHUMATH ce0sl, TOHUMAasi CBOU HEJOCTATKH U IOCTOUHCTBA;

OPUHUMATh MOTHBBI M AapryMEHTHl JAPYIMX MpPHU AaHAINU3E PE3YIbTATOB
NEATEIbHOCTH;

NpU3HABATh CBOE MPABO M MPABO JAPYTUX Ha OIIUOKY;

pa3BUBaTh CIOCOOHOCTh MOHUMATh MUP C TIO3UIUU APYTOrO YEIOBEKA.

NPEAMETHBIE PE3YJIBTATHI

B mpomecce m3yuyenusi kypca wHPOpMATHKH YriryonéHHOro ypoBHs 6 10
Kiacce oOydapmuMuCs  OyAyT  JOCTUTHYTBI  CIIEAYIOIIHWE  IPEIMETHBIC
pe3yabTaTHI:

BJIaJICHUE TIPEJCTABICHUSAMHA O pPOJIM HHPOPMAIMM M CBS3aHHBIX C HEH
IPOIIECCOB B TPUPOJE, TEXHHKE W OOIIECTBE, IOHATUSMHU «HUHMOPMALIUSY,
«MHQOPMAIIMOHHBIA  TIPOIECC»,  «CUCTEMa»,  «KOMIIOHCHTHI  CHUCTEMBIY,
«CHCTEMHBIN 2 PekT», «MHPOPMAIIMOHHASI CUCTEMAaY, «CUCTEMA YIIPaBICHUS,

BIaJICHUE METOJlaMU IOMCKa WH(OpMamuu B cetH VIHTEpHET, yMeHHE
KPUTHYECKU OIICHWBATh WH(OPMAIINIO, TIOTyUYSCHHYIO U3 ceTu VIHTepHET;

YMEHHE XapaKTepu3oBaTh OOJbINNE JaHHBIC, MPUBOJAUTH TMPUMEPHI
MCTOYHUKOB WX TIONYYCHHS W  HAmpaBlIEHUS  HUCIOJIB30BaHUS, YMEHHE
KJaccu(UIIMPOBAaTh OCHOBHBIE 33/Jaud aHalIW3a JaHHBIX (IIPOTHO3UPOBAHUE,
Kiaccuduxanus, KJIaCcTepH3aIus, aHanmu3 OTKJIOHEHUH ), MOHUMATh
MOCJICTIOBATEILHOCTD PEIICHUS 3a7a9 aHAIN3a JAHHBIX: COOp MEPBUYHBIX JaHHBIX,
OYMCTKA W OIICHKAa KauecTBa JaHHBIX, BHIOOP W/WIM TOCTPOECHUE MOJEIH,
npeoOpa3zoBaHue JaHHBIX, BU3YATH3AIUs TaHHBIX, MHTEPIPETALUS PE3YIbTaTOB;

NMOHMMAaHNE OCHOBHBIX TIPHHIIMIIOB YCTPOWCTBA M (PYHKIIMOHUPOBAHUS
COBPEMEHHBIX CTAIIMOHAPHBIX U MOOWIIBHBIX KOMITHIOTEPOB, TEHICHIIUN Pa3BUTHS
KOMITBIOTEPHBIX TEXHOJIOTHIA;
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BJIAJICHWE HABBIKAMH PAaOOTHI C OMEPAIMOHHBIMU CHCTEMaMH, OCHOBHBIMHU
BUJIaMH TIPOrPpaMMHOIO OOEeCleueHus] ISl pelIeHus YydeOHbIX 3aj1ayd 1o
BBIOpPaHHOU crieluanu3aluu;

HAJINYKE MPECTABICHUN O KOMITBIOTEPHBIX CETSAX U UX POJIU B COBPEMEHHOM
MHUpe, 0 6a30BBIX MPUHITUIIAX OPraHU3alUUd U PYHKIIMOHUPOBAHUS KOMITBIOTEPHBIX
ceTted, o0 OOmMMX NTPUHIUIIAX Pa3pabOTKU M (PYHKIMOHUPOBAHUS HHTEPHET-
MIPUIIOKEHU;

NOHUMAaHUE Yrpo3 HWH(POPMAIMOHHOW OE30MaCHOCTH, HCIOJIb30BaHUE
METOJAOB U CPEACTB NPOTUBOJCUCTBUS OTUM yrpo3aM, COOJIIOJCHUE MeEp
0€30MacHOCTH, PEIOTBPAIIAIOIINX HE3aKOHHOE PACTIPOCTPAHECHHE MEPCOHATBLHBIX
JAHHBIX, COOJII0ICHNE TPEOOBAaHUN TEXHUKN 0€30MACHOCTH U TUTUEHBI pU padoTe
C KOMIIBIOTEPAMH U APYTUMHU KOMIIOHEHTaMU U(PPOBOTO OKPYKEHUSI, TOHUMAHUE
IPaBOBBIX OCHOB UCIIOJIb30BaHUSI KOMITBIOTEPHBIX MporpamMm, 0a3 JaHHBIX H
paboThl B cetn UIHTEpHET;

MNOHMMAaHWE OCHOBHBIX TMPHUHIUMIIOB JUCKPETU3ALUM PA3JIMUYHBIX BHUIOB
uHQOpMallMK, YMEHUE ONpEeNeIiaTh HWHPOPMAIMOHHBI O00BEM TEKCTOBBIX,
rpaduyecKrX M 3BYKOBBIX JAHHBIX IPH 3aJIaHHBIX MMapaMeTpax IUCKPETU3AIUH,
YMEHHE ONpPEACsiTh CPEAHIOI CKOPOCTh TIepe/laud JaHHBIX, OILICHUBATh
U3MEHEHHE BPEMEHU IMepefauyd Mpu HU3MEHEHHH WH(GOPMAIMOHHOTO 00BhEMa
JAHHBIX U XapaKTEepPUCTHK KaHaja CBA3U;

YMEHHUE HMCIOJIb30BAaTh NIPU PELIEHUHU 3a7a4 CBOWCTBA MO3UIIMOHHON 3amucu
YHUCeN, aJrOpUTMa OCTPOEHHUS 3aMMCH YUCIa B TO3ULIMOHHONW CUCTEME CUHUCIICHHS
C 3a/laHHBIM OCHOBAaHHMEM M TNOCTPOEHHUS YHUCJa MO CTPOKE, COAEprKallel 3amuch
ATOTr0 4YHuCia B MO3UIUOHHON CHUCTEME CYHUCIEHUS C 3aJaHHBIM OCHOBAaHHEM,
YMEHHE BBINIONHATh apu(METHUeCKHe Oreparud B TO3UIIMOHHBIX CHUCTEMax
CUHUCIICHUS;

yYMEHHE BBIMOJHATH MPeoOpa3oBaHUsl JIOTUYECKUX BBIPAKEHUU, HCIIONB3YS
3aKOHbl ~aireOphl JIOTMKH, YMEHHE CTPOUTh JIOTUYECKOE BBIPAKEHHE B
JTU3BIOHKTUBHON M KOHBIOHKTUBHON HOPMAaJBHBIX (pOopMax 1Mo 3aJaHHON TaOiuIle
HMCTUHHOCTH, HWCCJENO0BaTh O0JACTh MCTUHHOCTH BBICKA3bIBAHUS, COJEPIKAIIETO
[IEPEMEHHBIC, PEIIATh HECIIOKHBIE JJOTUYECKUE YPABHEHUS U CUCTEMbI YPABHEHHI;

MOHMMaHWe 0a30BBIX AJITOPUTMOB OOpPaOOTKH YHCIOBOM U TEKCTOBOM
uHpopmaru (3amMch YMcCeN B MO3WIIMOHHOW CHUCTEME CUUCIICHHS, HAXOXICHHE
BCEX MPOCTHIX YUCEN B 3aJJaHHOM JAHana3oHe, 00paboTKa MHOTOPa3psiAHBIX IENbIX
YuCes, aHallu3 CUMBOJIBHBIX CTPOK U JIPYTHX), AITOPUTMOB MOKCKA U COPTUPOBKH,
YMEHUE ONpPEAeNATh CI0KHOCTh H3y4aeMbIX B Kypce 0a30BbIX aJrOPUTMOB
(cyMmMupoBaHWE JJIEMEHTOB MacCHBa, COPTHPOBKAa MaccuBa, MepeOOpHBIC
aJITOPUTMBI, IBOUYHBINA MOKUCK) U MNPUBOJUTH MPUMEPHI HECKOIBKHX aJrOPUTMOB
Pa3HOM CIOKHOCTH JJIs1 PEIICHUST OJTHOM 3a/1a4u;
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BJIa/ICHHE YHUBEPCAIbHBIM SI3bIKOM MPOTrPaMMHUPOBAHMS BBICOKOI'O YpPOBHS
(Python, Java, C++, C#), npeacrtaBieHUsIMH O 0a30BBIX THIAX JAaHHBIX H
CTPYKTypax JaHHbIX, YMEHUE HCIOJb30BaTh OCHOBHBIE  YIPABIAIOIINE
KOHCTPYKIIMM, YMEHHE OCYUIECTBIATh AaHAIU3 NPEIJIOKEHHON MpOrpamMMbl:
ONpEeNENATh PE3YNbTAThl Pa0OTHI MPOTPaMMBbI NPHU 3aJaHHBIX WCXOJHBIX JaHHBIX,
ONpeNeNsTh, MPU KAKUX HCXOJHBIX JAHHBIX BO3MOXKHO IMOJIyYEHHE YyKa3aHHBIX
pE3yJIbTATOB, BBISBIATH JAaHHBIE, KOTOPbIE MOTYT MPUBECTH K OUIMOKE B padoTe
POrpaMmbl, (HOPMYIUPOBATH MPEIOKEHUS [0 YIAYUIIEHUIO TPOrPAMMHOTO KOJIa;

YMEHHE CO3/1aBaThb CTPYKTYpUPOBaHHbIE TEKCTOBbIE JOKYMEHTHI H
JEMOHCTpPALlMOHHBIE MAaTEPHUAJIbI C UCTIOJIB30BAHUEM BO3MOKHOCTEW COBPEMEHHBIX
OPOrpaMMHBIX CPEJICTB U 00JIAYHBIX CEPBHCOB;

yYMEHHE MCIOJb30BaTh 3JIEKTPOHHBIE TAOIUIBI ISl aHAJIN3a, MPEACTABICHUS
U 00pabOoTKM  JaHHBIX  (BKJIIOYAs  BBIYUCIEHHE  CYMMBI,  CPEIHEro
apu(METHYEeCKOro, HauOOJBIIETr0 W HAUMEHBIIEr0 3HAYECHHM, pelleHue
YpaBHEHH, BBHIOOp ONTHUMAIBHOIO PEIICHUS, MOA00p JMHUM TPEHAA, pElIeHHUE
3a/1ay IPOrHO3UPOBAHMUS).

B mnponecce uzyuenuss xkypca uHGOpMATHKU yriayOnéHHOTO ypoBHsS 6 11
Knacce oOydaromuMmucs  OyayT  JOCTUTHYTBI — CIEAYIOUIME  TMpPEIMETHBIC
PE3YJIBTATHI:

YMEHHE CTPOUTH HEPAaBHOMEPHBIE KOJBI, JOIYCKAIOIIME OJHO3HAYHOE
JEKOMPOBaHUE COOOLIEHUI (MpepUKCHBIE KOJbl), HCIOIb30BaTh IMPOCTEHIINE
KOJIbI, KOTOpPbIE MO3BOJISIOT OOHAPYKUBATh U UCHPABIATh OLIMOKHM MpPH Mepeaaue
JaHHBIX, CTPOUTH KOJ, 00€CHeuyMBAIOIIMN HAUMEHBIIYI0 BO3MOXHYIO CPEIHION0
JUIMHY COOOLIEHUs] NPH HM3BECTHOW YacTOTE€ CHUMBOJIOB, MOSICHATh HPUHLIUIIBI
paboTBl IPOCTHIX AJTOPUTMOB CXKATUS JaHHBIX;

YMEHHE pelIaTh aJrOpUTMUYECKUE 33aJaud, CBSI3aHHBIE C aHAJIU30M rpados
(3a1aun  MOCTPOEHUS ONTUMAJBHOIO IMYTH MEXIy BepLIMHaMH rpada,
ONpENENeHNs]  KOJIMYEeCTBA  PAa3jIM4HBIX  NyTed  MeXAy  BEpIIMHAMMU
OPUEHTUPOBAHHOI'O AIMKINYECKOro rpada), yMEeHHE HCIOJIb30BaTh JAEPEBbs IMPU
aHallu3e W TIOCTPOEGHUU KOJOB M S TNPEJCTaBICHUS apUPMETUYECKUX
BBIPAKEHU, IPU PELICHUM 3a/1ad IIOUCKAa U COPTUPOBKHU, YMEHUE CTPOUTH JIEPEBO
UTPHI 110 3alaHHOMY aJTrOpUTMY, pa3padbaTbiBaTh U 00OCHOBBIBATH BBIUTPHILIHYIO
CTpPaTEruio Urpsbl;

yMEHHE pa3padaTblBaTh W pEAIM30BBIBATH B BHJIE€ NpPOrpaMM 0Oa30BbIE
QITOPUTMBI, YMEHHE MCIOJIb30BaTh B MPOrpaMmax JAaHHBIE Pa3jINYHbIX THIIOB C
y4€TOM OIpaHMYEHUN HAa JUAna3oH MX BO3MOXXHBIX 3HAYECHHH, NPUMEHSTh IMPHU
pELIeHNH 3324 CTPYKTYpPBI TaHHBIX (CIIMCKH, CIIOBAPH, CTEKH, OUEPEH, 1EPEBBS),
UCII0JIb30BaTh 0a30Bble ONEpalMd CO CTPYKTYpaMH JIaHHBIX, [PUMEHATH
CTaHJApTHBIE U COOCTBEHHBIE MOANPOrpaMMbl JUisl 0OpaOOTKHU YMCIOBBIX JAHHBIX
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U CUMBOJBHBIX CTPOK, HCIOJIb30BaTh MpPHU pa3paboTKe mporpamMm OHOIMOTEKHU
noAmnporpaMM, 3HaTh (DYHKIIMOHAJIbHBIE BO3MOXKHOCTH HHCTPYMEHTAJIbHBIX
CPEACTB Cpeiibl pa3paboTKH, yMEHHE UCTIOIb30BaTh CPEJCTBA OTIAIKHU MIPOrpamMM B
cpeje mporpaMMUPOBaHUs, YMEHUE JOKYMEHTUPOBATH MPOrPAMMEBI;

YMEHHE CO3/1aBaTh B€O-CTPAHULIBI;

BJIAJICHUE OCHOBHBIMU CBEJEHUAMH O 0a3ax JaHHBIX, HUX CTPYKTYpE,
CpeACTBax co3faHusi U pPabOThl C HUMH, YMEHHUE MHCIOJIb30BaTh TaOJUYHBIC
(pensnroHHbIe) 0a3bl JaHHBIX (COCTABIISITH 3alPOCHl B 0a3ax JaHHBIX, BHITTOIHATH
COPTUPOBKY M TOUCK 3amucedl B 0a3e JaHHBIX, HAMOJHSATH pa3paboTaHHYyIO Oazy
JTAHHBIX ) U CTIPABOYHBIE CUCTEMBI;

YMEHHUE HCIOJIb30BaTh KOMITBIOTEPHO-MATEMaTUYECKUE MOJICIIH ISl aHau3a
00OBEKTOB M TIPOIeCCOB: (OPMYJIUPOBAThH 11€JIb MOJCIUPOBAHUS, BBIMOIHATH
aHaJIu3 pPe3yJbTaTOB, TMIOJIYYEHHBIX B XOJ€ MOJICIUPOBAHUS, OIICHUBATH
COOTBETCTBHE MOJICJIU MOJICTUPYEMOMY OOBEKTY WM MPOIECCY, MPEIACTABIAThH
pe3yabTaThl MOACIMPOBAHUS B HATJISITHOM BH/JIC;

YyMEHHE OpPraHU30BBIBaTH JUYHOE HWH(POPMAIIMOHHOE TMPOCTPAHCTBO C
UCIIOJIb30BAHUEM  PA3JIMYHBIX CPEACTB IU(MPOBBIX TEXHOJOTUH, TMOHUMAaHHUE
BO3MOXKHOCTEH ITM(POBBIX CEPBUCOB TOCYAAPCTBEHHBIX YCIYT, IU(POBBIX
o0pa3oBaTeIbHBIX CEPBUCOB;

MOHMMAaHHE OCHOBHBIX MPUHIIUIIOB PabOThI, BOBMOXHOCTEH M OrpaHUYCHUS
NPUMEHEHHUS] TEXHOJOTHUIM MCKYCCTBEHHOTO HMHTEJUIEKTa B PAa3IMYHBIX OOJACTSX,
HaJIMYWE TPEJCTAaBICHUN O Kpyre pelraeMbix 3aJad MAaIlIMHHOTO OOy4eHHUs
(pacmiozHaBaHus, KiIacCU(PUKALMKA U TPOTHO3UPOBAHUS) HAMYUE MPEACTABICHUIM
00  WCMONB30BAaHMM  HMHPOPMAIMOHHBIX  TEXHOJOTHUM B Pa3IMYHBIX
npodeccroHaIbHBIX cdepax.

24



TEMATHUYECKOE IINIAHUPOBAHUE

10 KIIACC
KosmnuecTBo yacos DJIeKTPOHHbIE
HaumeHoBaHue pa3ie/ioB U TeM (ungpossbie)
Ne i/ Konrpoabubie | IIpakTHyeckue
MPOrpaMMblI Bcero o0pa3oBaTe/bHbIe
padoTsbI padoThI
pecypchbl
Paznea 1. llndposas rpaMmoTHOCTH
11 KomnbroTep - yHuBepcaibHOE YCTPOKWCTBO 6
' 00paboTKN JaHHEIX
1.2 [TporpammuOE 0OecnieueHe 6
1.3 KommbrotrepHsie ceTu 5)
14 Nudopmanronnas 6e30macHOCTb 7 2
Hroro mo pazgeny 24
Pa3znen 2. Teopernueckue 0CHOBbI HH(POPMATHKH
[IpencraBnenne nHGOpMaLIUU B
2.1 PeA bop 19 2
KOMIIBIOTEPE
2.2 OCHOBBI anreOpbI JTOTHKH 14
2.3 Kommnrerorepnas apupmernka 7
Utoro mno pazneny 40
Pa3znea 3. AropurmMsl 1 NpOrpaMMHpPOBaHUE
3.1 Brenenue B mporpaMmmMupoBaHue 16 0.5
3.2 BcenoMorarenbHble alropuTMBl 8 2
3.3 YucneHHbIE METOIBI 5 3
3.4 AnropuT™Mbl 00pabOTKH CUMBOJIBHBIX 5 1
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JaHHBIX

3.5 AJropuT™MBI 00pabOTKH MacCHBOB 10 3.5
Hroro no pazneny 44
Paznen 4. UndopmanmoHHble TEXHOJIOT UM
4.1 O06paboTKa TEKCTOBBIX JOKYMEHTOB 6 2.5
4.2 AHaIN3 TaHHBIX 8 3
Hroro no pazneny 14
PesepBHOE Bpems 14
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 136 21.5

26




11 KVIACC

KosmmuecTBo yacoB DJIeKTPOHHbIE
HaumeHoBaHue pa3ie/ioB U TeM (ungposrbie)
Ne i/ Konrpoabubie | IIpakTuyeckue
MPOrpaMMblI Bcero o0pa3oBaTe/bHbIe
padoTsbI padoThI
pecypchbl
Pa3nesn 1. Teoperudyeckue 0oCHOBbI HH(POPMATHKH
WNudopmanms n nHGopMamoHHbIe
1.1 opman bopuan 10 2.5
MIPOIIECCHI
1.2 MonenupoBaHue 8 2
Hroro mo pazueny 18
Paszpnen 2. Anropurmsl ¥ IPOrpaMMHpPOBaHUeE
2.1 DJIEMEHTHI TEOPUHU aTOPUTMOB 6 1
2.2 AJNTOPUTMBI ¥ CTPYKTYPBI JaHHBIX 28 10
OcHOBBI 00BEKTHO-OPUEHTUPOBAHHOTO
2.3 PHEHTHP 16 45
MIPOrPaMMHUPOBAHUS
Hroro mo pazgeny 50
Pa3znen 3. UndopmanmoHHbIe TEXHOJIOTHH
KommbroTepHo-MaTeMaTHUECKOE
3.1 P 8 2
MOJIeTUPOBaHNE
3.2 Ba3sl maHHBIX 10
3.3 Be0-caiitbl 14 4
3.4 KomnsrotepHas rpaguka 3.5
3.5 3D-monenupoBaHue 8 3
Hroro no paszneny 48
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PesepBHOE Bpems

20

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

136

36.5
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MPOBEPSIEMBIE HA EI'D 11O HH®OPMATHUKE TPEBOBAHUS K
PE3YJIBbTATAM OCBOEHHS OCHOBHOM OBPA3OBATEJLHOMN
ITPOT'PAMMBI CPEJTHET'O OBIIIET'O OBPA3OBAHUS

Kon
NMpoBepPsiEMOro
TpeOoBaHMS

IIpoBepsiemble TPeOOBaHUS K MPeAMETHBIM Pe3yJbTaTaM OCBOEHUSI
OCHOBHOIi 00pa30BaTe/IbHON NPOrpaMMbl CpeIHero oduero
o0pa3zoBaHus

1.

3namo (nonumams)

1.1

[loHumaHne OCHOBHBIX MPHUHIMIIOB YCTpOMcTBa M (YHKIIMOHHPOBAHUS
COBPEMEHHBIX CTAallMOHAPHBIX U MOOWJIbHBIX KOMIIBIOTEPOB; TEHAECHLUMN
Pa3BUTHUSI KOMITBIOTEPHBIX TEXHOJOTHM; BlIaZleHHMEe HaBbIKAMHU pPabOThI C
OTIEpPAallMOHHBIMM CHCTEMaMHU U OCHOBHBIMH BHJAaMH I[POTPaMMHOIO
obecriedeHuss JUid  pemieHus  y4yeOHBbIX 3aJady 1O  BBIOpaHHOM

crenuaIn3alun

1.2

Hanuuue mnpencraBineHuii o 0a30BbIX MPUHIMIIAX OpraHU3alMU |

(YHKIIMOHUPOBAHUS KOMITBIOTEPHBIX CeTel

1.3

ITonnmanne OCHOBHBIX MNPUHOUIIOB JUCKPETHU3aIWK Pa3JIMYHBIX BHI0B

nHpopManuu

1.4

[Tonnmanne 0a30BBIX aNTOPUTMOB OOpPaOOTKM YHCIOBOM M TEKCTOBOM
nHbopManMy (3amKMCh 4YHCET B TO3WIMOHHOW CHCTEME CUHUCIICHHUS,
JETTUMOCTD TIETIBIX YHCEN, HaX0XKICHHE BCEX MPOCTHIX YMCEN B 33aHHOM
nManazoHe; 00pa0oTKa MHOTOPa3psAOHBIX IIETBIX  YHCEN; aHalU3

CUMBOJIBHBIX CTPOK U APYTUX), AITOPUTMOB IOMCKA U COPTUPOBKHU

1.5

3HaHne (bYHKL[I/IOHaJ'II)HI)IC BO3MOXHOCTH HHCTPYMCHTAJIBHBIX CPCACTB

cpensl pa3paboTKu

1.6

BJ'Ia,Z[eHI/Ie OCHOBHBIMH CBCICHHAIMHU O bazax JaHHbIX, HX CTPYKTYpPC,

CpeacTBax Co3aHus U pa6OTBI C HUMH

1.7

ITonumanue BO3MOKHOCTEH U OFpaHI/I‘leHI/Iﬁ TEXHOJIOT UM HCKYCCTBECHHOI'O
HHTCJIJICKTA B Pa3JIMYHBIX O6J'IaCT$IX; HaIn4uc HpeI[CTaBJ'IeHI/Iﬁ 00
HCIIOJIb30BaHNUU I/IH(i)OpMaI_II/IOHHBIX TEXHOJIOT UM B Pa3IMIHBIX

npogeccHoHaTBHBIX chepax

1.8

Brnanenue TCOPCTUYCCKHUM allllapaToOM, IMO3BOJIIOMIUM OCYHICCTBIIATH
IMPEACTABJICHUEC 3aJdHHOI'O0 HATYPAJILHOTO YHUCJId B PA3JIMYHBIX CUCTECMax
CUHCIICHHA, BbIIIOJHATH npeo6pa3OBaHH;1 JJOT'NYCCKUX BBIpa)KeHPIﬁ,
HCITOJIb3Ys 3aKOHBI anre6pbl JIOTUKH, OIPCACIIATH KpaT‘-IafIHIHfI nyTb BO
B3BCILICHHOM rpa(be n  KOJIHYCCTBO HYTCﬁ MCXKIY  BCpIIMHAMH

OPUCHTHPOBAHHOT'O AIUKIINICCKOTO rpa(ba
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Ymemo

2.1

YMeHne uCnoJb30BaTh KOMIIBIOTCPHO-MATCMATUYCCKHUEC MOACIU JIA
aHanm3a 0OBEKTOB M MPOLECCOB: (POPMYIHPOBATh LETh MOACTHUPOBAHUA,
BBIIIOJIHATE aHAJIW3 PE3YJIbTATOB, IMOJYYCHHBIX B XOJ€ MOACIIMPOBAHUA,
OCHUBATb AJACKBATHOCTHL MOACIU MOACIUPYEMOMY O6’I)CKTy 701041

MIPOLECCY; MPEACTABIIATH PE3YIBTATHI MOJCIUPOBAHUS B HATJISAIHOM BUJE

2.2

YMmenne Ki1accHUIMPOBATH OCHOBHBIE 3a/auyd aHajiu3a JIAHHBIX
(mporuo3upoBaHue, KaccupuKanys, KJIacTepu3anus, aHaIn3
OTKJIOHEHUI); TOHUMATh MOCJIEI0BAaTENIbHOCTh PEIICHUs 3a7ad aHaau3a
JAHHBIX: COOp MEePBUYHBIX JAHHBIX, OUMCTKA U OLIEHKA KayeCcTBa JAHHBIX,
BbIOOp M (WIM) TIOCTPOEHHE MOJEIH, NpeoOpa3oBaHUE JAHHBIX,

BHU3yalIn3alud JaHHBIX, HHTCPIIPETAINA PE3YIbTATOB

2.3

YMmenue onpenensitb HHOOPMALMOHHBINA 00bEM TEKCTOBBIX, I'paUUECKUX
1 3BYKOBBIX JIAaHHBIX IIPU 33/IaHHBIX [apaMeTpax JUCKPETH3alUuu. Y MEHHE
OTIPENeNIATh  CPENHIOI CKOpPOCTh IepeAayd JAaHHBIX, OIICHUBATh
W3MEHEHHE BpEeMEeHHM Iepefauyd Mpu HU3MEHEHHH HH()OPMAIMOHHOTO

00BbEMa TaHHBIX U XapaKTEpUCTHK KaHaja CBS3U

2.4

YMeHue CTpouTh KOJA, OOECleyMBaIOUIUN HAUMEHbBIIYI0 BO3MOXKHYIO

CPEIHION0 JUTMHY COOOIIEHUS TPH U3BECTHOM YaCTOTE CUMBOJIOB

2.5

YMeHue HuCnoib30BaTh MPU PEHIEHUH 3a7ad CBOMCTBA TMO3UIIMOHHOU
3alUCU YHCEJI, AJITOPUTMBI TIOCTPOCHHS 3allUCH YHUCJIA B TMO3UIIMOHHOMN
CHUCTEME CUMCIICHUS C 3aJaHHBIM OCHOBAaHHWEM M IIOCTPOEHHUS YHCa TI0
CTPOKE, COJEpJKalllel 3amuch ATOrO0 4YHWCIa B TO3WIMOHHOM CHCTEMeE
CUMCIICHMsI C  3aJaHHBIM  OCHOBAaHHMEM;, yMEHHE  BBINIOJIHSTH

apI/I(bMeTI/ILIeCKI/Ie onepanru B IOSUIUOHHBIX CUCTEMAX CUHUCICHUA

2.6

YMeHue CTpOUTh JIOTUYECKOE BBIPAXKEHHE B JU3BIOHKTUBHOM U
KOHBIOHKTUBHOM  HOpMalbHBIX (QopMmMax 1O 3aJaHHOW  Tabnwuile
UCTUHHOCTH; HUCCJENOBaTh 00JacTb HCTHMHHOCTH  BBICKAa3bIBAHMS,

COACPKaALICI0 IEPEMCHHBIC,; PCIIATh HECIIOKHBIC JIOTHYCCKUC YPABHCHU A

2.7

YMeHue pelmaTh aNrOpUTMHUYECKHE 33/adM, CBA3aHHBIE C aHAJIU30M
rpadoB (3a1auu MOCTPOEHHUS ONTUMAIBHOIO MYTH MEXIY BEpIIMHAMHU
rpada, onpesieneHuss KOJIMUECTBa PAa3INYHBIX MyTeld MeXIy BepIIMHAMU

OPUCHTHUPOBAHHOT'O AIUKIINICCKOTO rpa(ba)

2.8

YMeHHe UCnojab30BaTh ACPEBbA IIPU aHAIIN3EC U IIOCTPOCHUHN KOJOB WU JJIA
MMPEACTaBJICHUA apI/I(I)MCTI/I‘-ICCKI/IX BBIpa)KeHPIfI, pu peUHICHUH 3aJa4
IIOUCKa U COPTUPOBKHU; YMCHUC CTPOUTH ACPCBO HUIPBI IO 3aJaHHOMY

AJIITOPUTMY;, pa3pa6aTBIBaTB 1 000CHOBBIBATH BBIMT'PBINIHYIO CTPATCTHIO
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UTPBI

2.9

YmMmenue AHAJIM3UPOBATL  AJITOPUTMBI C  HUCIOJIb30BAHUCM T216J'II/II_[
TPAaCCUPOBKU; OIPCACIIATH 0e3 UCIIO0JIb30BaHUS KOMIIBIOTCpPa PE3YyJIbTaTbl
BBIIIOJIHCHHUA HECJIOXKHBIX IMPOrpaMM, BKIIIOYAIOMIUX HUKIIBI, BETBJICHUA U

IOoAIIpOrpaMmal, IMpH 3aaHHbIX UCXOJHBIX JAaHHBIX

2.10

YMeHue omnpenensaTh CIOXKHOCTb H3Y4aeMbIX B Kypce 0a30BbIX
QITOPUTMOB (CYMMHPOBAHHE IEMEHTOB MacCHUBa, COPTHUPOBKA MAacCHBa,
nepebopHbIE aIrOPUTMBL, JABOUYHBIA TIOUCK) U TNPUBOAUTH IIPUMEPHI

HECKOJIbKUX aJITOPUTMOB paSHOﬁ CJIOKHOCTHU IJIA pCUHICHUSA OI[HOI71 3aga4du

211

Brnanenue yHuBEpCaTbHBIM  SI3BIKOM  MPOTPAMMUPOBAHUS  BBICOKOTO
yposHst (ITackans, Python, Java, C++, C#), npezacraBieHus MU 0 6a30BbIX
TUTAX JAHHBIX U CTPYKTypax JAaHHBIX; YMEHUE HMCIOJIb30BaTh OCHOBHBIC
VOPABIISIIONIUME  KOHCTPYKIIMM;,  yYMEHHE  OCYIIECTBJISATH  aHAU3
MPEVIOKEHHON ~ TPOrpaMMBl:  OTPENENATh  PE3YJIbTaThl  pabOTHI
MPOTpaMMBbI TIPU 3aJIaHHBIX MCXOJHBIX JaHHBIX; OMPENENsATh, TIPH KaKUX
WCXOJIHBIX JIaHHBIX BO3MOJKHO TIOJIYYCHHE YKa3aHHBIX PE3YJIbTaTOB;
BBISIBJISITH JaHHBIC, KOTOPbIE MOTYT TPUBECTH K OIIMOKE B paboTe
nporpaMmbl;  GopMynupoBaThb — OPEUIOKEHHS MO  YIYYIICHHIO

MPOrPaMMHOTO KOJIa

212

YMeHHe pealM30BBIBATH Ha BBIOPAHHOM JUIi  HM3YYCHHUS  SI3BIKE
mporpamMmmupoBanus Beicokoro yposus (ITackans, Python, Java, C++, C#)
TUTIOBBIE AJITOPUTMBI 00PaOOTKH YHCEII, YUCIOBBIX MOCIEI0BATEILHOCTEH
M MacCHMBOB: TIPEJACTaBJICHWE 4YWCIa B BUjAe Habopa MPOCTHIX
COMHOKUTEIICH; Hax0XKJICHHE MaKCUMAIbHOW (MHHUMAIBHOW) IH(PHI
HATYPAJIBHOTO YHCIIA, 3aIMCAHHOTO B CUCTEME CUKCIICHHS C OCHOBaHUEM,
He mpeBblmaromuM 10; BbUKCIEHUE OOOOMIEHHBIX XapaKTEPUCTHK
JJIEMEHTOB MAacCHBa WJIM 4YHCJIOBOW TOCIIEIOBATEILHOCTH (CYMMBI,
NPOM3BEACHUS  CPEOHEr0  apu(PMETUYECKOrO, MHHHMAIBHOTO |
MaKCHUMAaJIbHOTO 3JICMEHTOB, KOJHUYECTBA 3JICMEHTOB, YIOBJICTBOPSIOIINX
3aJJaHHOMY YCIIOBHIO); COPTUPOBKY DJJEMEHTOB MAacCHBA, yMEHHE
UCIOJIb30BaTh B TPOTpaMMax [aHHbBIC pa3jIMYHBIX TUIOB C Y4ETOM
OTpaHWYEHUN Ha AMAaNa3oH UX BO3MOXKHBIX 3HAUEHUH, MPUMEHSTH MPH
pellIeHnH 3aa4 CTPYKTYpPbI JAaHHBIX (CIUCKHU, CIOBapH, CTEKH, OYEpPEeH,
JIepeBbs); MPUMEHATh CTaHJAPTHHIE U COOCTBEHHBIE MOANPOTPAMMSBI IS
00pabOTKM YMCIIOBBIX JAHHBIX M CHMBOJBHBIX CTPOK; MCIONb30BaTh MpPHU
pa3paboTKe mporpamMMm OUOIMOTEKH MOAMPOTPAMM; YMEHUE UCIIOIh30BATh

CpeAcTBa OTIIAAKHU IIPOTrpaMM B CpCAC NMPOrpaMMHUPOBaAHUSA

2.13

YmMmenue HUCIIOJIB30BaTh QJICKTPOHHBIC Ta6J'II/II_U>I JJIA aHaJIn3a,
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npeacTaBicHus U 0OpabOTKM MaHHBIX (BKJIIOYAss BHIOOP ONMTHMAIBLHOTO
penieHus, moaAdop JWHUM TPEHIA, PEUICHHWE 3aJad MPOTHO3HPOBAHUSA);
YMEHHE HCIOJIb30BaTh TaOIW4YHbIC (PENSIMOHHBIC) 0a3bl JaHHBIX |

CIIPaBOYHBIC CUCTCMbI

2.14

YMeHHne OpraHu30BBIBATh JIMYHOE HWH(POPMALMOHHOE IPOCTPAHCTBO C
UCTIOJb30BAHUEM  PA3JIMYHBIX  CPEACTB  HHU(MPOBBIX  TEXHOJOTHH;
NOHMMAaHHUE BO3MOYKHOCTEH LM(PPOBBIX CEPBUCOB TOCYAAPCTBEHHBIX

yciyr, Tu(pOBEIX 00pa30BaTEIbHBIX CEPBUCOB
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HEPEYEHD 2JIEMEHTOB COAEPXAHUSA, IPOBEPAEMbIX HA
EI'D 11O HH®OPMATUKE

Kox

HpOBepﬂeMLIﬁ JIEMEHT COACPKaHUA

1

Hudposas rpaMOTHOCTD

1.1

OcHOBHBIE TCHACHIWU Pa3BUTUSA KOMIILIOTCPHBIX TEXHOJIOTHH.
HapaJIJIeJII)HLIG BBIYMCIICHHUA. MHOFOHpOHGCCOpHLIe CHUCTCMBEI.

Pacnipenenénnbie BRIYMCIUTENBHBIE CHCTEMBI M 00pab0TKa OOJIBIINX JAHHBIX

1.2

[IpuHIUIBI TOCTPOEHUS U anmapaTHbIe KOMIIOHEHTHI KOMIBIOTEPHBIX CETEH.
CereBbie mpoTtokonbl. Cerhb WMuTepHer. Anpecamuss B cetu MHTepHer.
IMpotokoner creka TCP/IP. Cucrema nomeHHbIX MMEH. Paznmenenue IP-cetn

Ha II0JICETH C IIOMOIIBIO MACOK ITOJICETCH

1.3

daitnosas cucrema. [louck B ¢aitnosoii cucreme. IlpuHLUIIBI pa3menieHus U

WMEHOBaHUs (ailioB B A0JdTOBpeMeHHON mamsatu. [11aGnoHbl mist onucanus

rpynn (aiaos

1.4

CKOpOCTB nepeaauyn  AOaHHBIX. 3aBHCHUMOCTH BpEMCHH 1I€p€aadyu OT

nH(pOpPMaLMOHHOTO 00bEMA JAHHBIX U XapaKTEPUCTUK KaHAaJIa CBSI3U

1.5

HIudppoBanne naHHbIX. CHMMETPHUYHBIE W HECHMMETPHUYHBIC IITUQPHL.
[udper npoctoii 3amensl. udp lleszaps. Hludp Bmwxkenepa. Anropurm
mudpoBanus RSA

1.6

KOI[BI, IIO3BOJIAIOIIUC O6H8py>KI/IBaTB H HUCIIPABJIATH OH_II/I6KI/I, BO3HHUKArOIIUC
Inpu 1nepcaadc  JaHHBbIX. Paccrosane X>MMuHTa. KOI[I/IpOBaHI/IC C

ITIOBTOPCHUEM OUTOB. KOIIBI XsMMHHTA

TeopeTnueckne 0CHOBBI HHPOPMATHKU

2.1

[[BOI/I‘IHOG KOOIUPOBAHHUC. PaBHOMepHHe n HCPAaBHOMCPHBLIC KOJBI.
HGKOI[I/IpOBaHI/IC COO6IHCHPII>1, 3allMCAHHBIX C IIOMOHIIbIO HCPABHOMCPHLIX
KoJ0B. YcnoBue daHo. HOCTpOCHI/IC OJHO3HAYHO ACKOAUPYEMBIX KOHOB C

IIOMOIIIBIO ACPECBA

2.2

Teopernueckne moaxoipl K OLEHKE KosmdecTBa WHGpopMmanmu. EaunHuis!
U3MEpeHuss KojiuuyecTBa HHGopManuu. A(aBUTHBIA MOAXOJ K OICHKE
KoJM4yecTBa MHGpOpMaluu. 3aKoH aUTHUBHOCTH HHpopmanuu. dopmyna

Xapriu. Uapopmanus u BepositHocTh. Popmyna lllennona

2.3

CucTtemMbl CYHCIICHUS. Pa3BépHYTaH 3alluCh LCIIbIX H ,Z[pO6HLIX Yucell B
MO3UILIMOHHON CHUCTEME CUHCIICHHS. CBolicTBa MO3UIIMOHHOM 3aIlMCH 4YHCIIa:
KOJIHNYCCTBO I_II/I(I)p B 3allMCH, NpHU3HAK ACIUMOCTH YHCJIa HAa OCHOBAHUC

CUCTCMbI CYHMCJICHHA. A.]'IFOpI/ITM nepepoJia nejaoro 4ucjia wus P-nunoit
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CUCTEMBI CUMCIICHUS B IECATUYHYIO. AJITOPUTM I1€PEBOJIa KOHEUHOH P-n4yHON
IpoOu B JECATHYHYIO. AJITOPUTM TEpEeBOJa IIENIOr0 YHUCia U3 JECATUYHOMN
cucTeMbl curcienus B P-uunyto. IlepeBon koHeuHo# necsiTuuHoi qpodu B P-
nyHylo. /JIBoWuHas, BOCBMEpHYHAs U LIECTHAALATEPUYHAS CHUCTEMBI
CUMCIICHMS, CBSI3b MEXKJAYy HHUMH. ApUPMETHUECKHE Olepauuud B

ITIO3UIIMOHHBIX CUCTEMAX CUHHUCIICHHUA

24

TpouuHasi ypaBHOBEIIEHHAas CHUCTEMA CUYHUCICHUA. JIBOMYHO-AECATUYHAA

CUCTeéMa CUHUCJIICHUSA

2.5

Komuposanue tekcroB. Komuposka ASCIl. OpHOOalTHBIE KOJAMPOBKH.
Crangapt UNICODE. Komuposka UTF-8. Onpenenenue nHPOPMAITMOHHOTO

00BEMa TEKCTOBBIX COOOIIEHIHA

2.6

KomupoBanune  m3obpaxenuit. OueHka  HHQOpMAMOHHOTO  00BEMA
rpaduyecKux JaHHBIX MPHU 33aJaHHBIX Pa3pelIeHUN U TITyOMHE KOIUPOBAHUS
ugera. [{Betosbie Monenu. KogupoBanue 3Byka. OnieHka HHPOPMAIIMOHHOTO
00BEéMa 3BYKOBBIX JAaHHBIX IIPpHU 3aJaHHBIX YaCTOTC JUCKPETHU3alWH U

Pa3pAAHOCTH KOJAUPOBAHUS

2.7

Anrebpa noruku. [loHsiTHe BBICKa3bIBaHUS. BhICKaszpIBaTeNbHBIC (POPMBI
(mpenukatsl). KBaHTOPHI CyIIECTBOBAHMS M BCEOOIITHOCTH.

Jlornueckue omepanuu. TaOMUIBI UCTUHHOCTH. JlOTMYecKHe BBIPaKCHHS.
Jlormueckue ToxaectBa. Jlormueckue omnepauMM W ONEpalldd  Hal
MHO>KE€CTBAMHU.

3aKkoHbl anreOpbl JIOTMKU. ODKBUBAJCHTHBIE MPEOOpa3OBaHUS JIOTUYECKUX
BbIpakeHu. Jlornyeckue ypaBHEHHs U CUCTEMbI YPaBHEHUH.

Jlornueckue (yHKIUH. 3aBUCUMOCTb KOJIMYECTBA BO3MOXKHBIX JIOTHYECKHX
(GYHKIMHI OT KOJIMYECTBA apTyMEHTOB.

Kanonunyeckue popmbl JOrHUECKUX BBIPAKEHHM

2.8

COBepI_HeHHLIC JU3BIOHKTUBHLBIC KOHBIOHKTHBHBIC HOPMAJIbLHBIC (bOpMBI,

AJIrOPUTMBI UX IIOCTPOCHUA 110 Ta6n1/1ue HCTHHHOCTHU

2.9

Jlorndeckne »JIEMEHTBI B COCTaBE KOMIIBIOTCPA. Tpnrrep. CYMMaTop.
MHOFOp&SpHI{HHﬁ CyMMarop. HOCTpOCHI/Ie CXCM Ha JIOTHYCCKHX JOJICMCHTaXx
0 3aIaHHOMY JIOTHYECKOMY BBIPAKCHUIO. 3anmch JIOTHYECKOro BbIPAXKCHUSA

10 JJOTUYECKOU CXeMe

2.10

Mogenu u monenupoBanue. llenn monenupoBanus. AIEKBaTHOCTbh MOJENH
MOJENUpyeMOMY OOBEKTYy WM mporeccy. Dopmanuzanus OPUKIATHBIX
3aj1ay.

[IpencraBienrne pe3ynbTaToB MOJCIUPOBAHUS B BUOE, YAOOHOM JUIs

BOCIIPUATUA YCIIOBCKOM. Fpa(bnquKoe OpCACTAaBJICHUC JaHHBIX (CXCMBI,
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TaOaHIIbI, TpaduKn).

211

[IpencraBnenue HeNbIX 4YUCEN B MaMATH KommbioTepa. OrpaHUYEHHOCTD
JUana3oHa 4Yuces IMpH OTrpaHUYeHUH KOJMuecTBa paspsanoB. [lepenosinenue
pa3psanHoON ceTKu. be33HakoBble W 3HAKOBBIC JAaHHBIC. 3HAKOBBIM OWT.
JIBOMYHBIN TONTOJTHUTEIbHBIA KOJI OTPULIATEIIBHBIX YUCEN.

[ToOuToBbIe JnOTMUYeckue omepanud. Jlormueckuii, apupMeTndeckui u
nukiudecknii capuru. [ludpoBanne ¢ momoimp0 TOOUTOBOW OmEpanuu

«uckimouaromee Iy

2.12

HpeI[CTaBJ'ICHI/IG BCHICCTBCHHBIX YHCCII B MaMATH KOMIIBIOTCpA. 3Haqa1ua$[
YaCTb MW MOpAAOK 4YHCIIA. I[I/IaHaSOH 3HAYCHHI BCIICCTBCHHBIX YHUCCII.
HpO6J'IGMI)I XpaHCHHA BCIICCTBCHHBLIX YHCCI, CBA3AHHBLIC C OI'PAHUYCHUCM
KOJIMYCCTBA Paspsaa0B. Brimonaenue onepaum‘/'l C BCUICCTBCHHBIMU YHCJIaMU,

HaKOIUICHHE OIIHO0K IIpU BBIYHUCIICHUAX

2.13

I'padbr. OcHoBHbIe noHATUA. Buael rpados. Onucanue rpadoB ¢ HOMOIIbIO
MaTpHUI] CMEKHOCTH, BECOBBIX MAaTpHIl, CIHCKOB CMEXHOCTH. PemieHue
AITOPUTMUYECKUX 3a/lad, CBS3aHHBIX C aHaau3oM rpadoB (IMMOCTPOCHUE
ONTUMAJIBHOTO IyTH MEXAY BEpIIMHAMM Tpada, onpeieleHHe KOJIMYecTBa

Pa3IMYHBIX MYyTEH MEXIy BEpIIMHAMHU OPUEHTHPOBAHHOIO AI[MKIMYECKOTO

rpaca)

2.14

JepeBws. bunapuoe nepeBo. [lepeBwsi mowmcka. CrmocoObl 06xoma aepena.
[IpencraBnenne  apudMeTHUYECKUX  BBIpaXEHH B BHUAE  JepeBa.
Hcnonb3oBanue rpadoB U AEpeBbEB IPU ONMHUCAHUU OOBEKTOB U IMPOILIECCOB

OKpPY’KaIoILlero MUpa

2.15

JluckpeTHble Wrpbl ABYX HMIPOKOB C MojHOW uHpopmarmei. [loctpoenue
nepeBa mnepebopa BapHAHTOB, OIKCAHUE CTPATETMU WUrpbl B TaOIUYHOMN

(opme. BEIUrphIliHbie U IPOUTPHIITHBIE TTO3UINH. BHIUTPBIIIHBIE CTPATETHH

2.16

CpC,Z[CTBa HCKYCCTBCHHOI'O HHTCIJICKTA. I/II[eHTI/I(bI/IKaI_II/IH n  IIOHCK
H306pa)KeHHﬁ, paciio3HaBaHHC JIMII. Hcnonp3oBanue MCTOJOB
HCKYCCTBCHHOI'O HMHTCIIJICKTA B O6y‘IaIOH_II/IX cucremax. HMcnob3oBaHue
MCTOJOB HCKYCCTBCHHOI'O HMHTCJUICKTA B pO6OTOTeXHI/IKe. I/IHTepHeT Bemeﬁ.

Heiiponnsie cetn

AJTOPUTMBI M TPOTpaMMUPOBaHUE

3.1

q)OpMaJ'II/IS aluys IIOHATHA aJropuTMa. Mammuna TLIOpI/IHra KakK

YHUBCPCAJIbHAA MOJCIIb BBIYHCIICHUI

3.2

OreHka CIOXXKHOCTH BbIUMCICHHNA. Bpems paGoTel U 00bEM HCHONB3yeMOH
aMsATH, MX 3aBUCUMOCTh OT pa3Mepa HCXOAHBIX JAaHHbIX. OrleHka

ACUMIITOTUYECKON CIOKHOCTU aT OPUTMOB. Anr OPUTMBI MOJMHOMHUAIBLHOMI
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cnoxknoctu. Ilepebopubie anroputmsel. [IpuMepsl pa3iUYHBIX aNTOPUTMOB

pelICHNA O,Z[HOﬁ 3aa4u, KOTOPbIC UMCIOT Pa3JIMIHYIO CJIOKHOCTDH

3.3

Omnpenenenrne BO3MOXKHBIX PE3yJbTaTOB padOThl MPOCTEHIIMX AJITOPUTMOB
YIPaBJICHUS UCIIOTHUTENSMU U BBIYUCIUTENBHBIX alropuT™MoB. OnpeneneHue
WCXOJHBIX JAaHHBIX, MPH KOTOPHIX aJITOPUTM MOXET JaTh TpeOyeMbIid

pe3yabTaTt

3.4

ANTopuTMBI 00paOOTKH HATYPaJIbHBIX YHCEIN, 3alMCAHHBIX B TO3UIIHOHHBIX
CHUCTeMax CYMCIEHHUS: pa30MeHHe 3allCU YHuCila Ha OTAeNbHble LUQpBHI,
HaxX0XJCHWE CyMMbl U Mpou3BeneHUs Ludp, HAXOXKICHHE MaKCUMaIbHOMN
(MUHUMAaNBHO) HUQPBHIL.

[IpencraBnenue uncna B BUje HaAOOpa MPOCTHIX COMHOXXHUTENICH. AJNTOPUTM
OBICTPOTO BO3BEJCHMS B cTemeHb. [loMCK MpOCThIX uMcen B 3aJlaHHOM

JMana3oHe ¢ TIOMOIIIBIO AITOPUTMA «pPeIIeTo DpaTocheHar

3.5

MHoropa3psiiHbI€ TIeNbIe YHCIIa, 33/1a49H JJTMHHON apu(MeTHKH

3.6

SI3bik mporpammupoBanust (ITackans, Python, Java, C++, C#). Tumsl qaHHBIX:
[[EJIOYHCIICHHBIC, BEIICCTBEHHBIC, CHMBOJIbHBIC, JIOTUYECKHE. BeTmieHus.
Cnoxnble ycinoBud. Lukiel ¢ ycaoBuem. L{ukibl Mo mepeMeHHO.

O06paboTKa NaHHBIX, XpaHAIUXCS B (aimax. TekcToBbIC U ABOUYHBIE (HaWIIbI.
daiinoBsie epeMeHHbIC ((aitoBbie ykazaTenn). UYtenue u3 Qaitna. 3anuck B
(aiin.

Paz6uenue 3amaun Ha moa3anayu. [loamporpamMmel (mporieypsl U (PyHKITHH).

Hcnons3oBanne CTaHHapTHOfI OMOINOTEKHN SI3BIKA IMporpaMMHupOBaHUA

3.7

Pexypcus. PexypcuBHble npouenypsl 1 GyHKiuu. Mcnonbp3oBaHue cTeka st

OpraHru3anu peKypCHBHBIX BbI3OBOB

3.8

Yucnennbie MeTo1bl. TOUHOE ¥ PUOIKEHHOE PENICHUs 3aauu. YUCIeHHOe
pellicHHe YpaBHEHHI C MOMOIIBIO 1MOA00pa mapaMerpa. YncIeHHbIe METOIbI
pellieHUs] ypaBHEHUH: METOJ Tmepedopa, METO]| IOJOBHHHOTO JICICHUS.
[TpubimxEHHOE BHIYHUCIICHUE JITTMH KPUBBIX. BbIunciieHue mioraaei guryp ¢
MOMOIIBI0  YUCIEHHBIX METOJMOB (METOJ  MPSIMOYTOJLHHUKOB, METO]]
tpaneuuii). [louck mMakcumyma (MUHUMYMa) QYHKIUU OAHON MEPEeMEHHOUN

MCTOAOM IMOJIOBUHHOI'O OCJIICHUA

3.9

OOpaboTka  CHUMBOJIBHBIX  JaHHBIX. BcTpoeHHble  QYHKIMHM  s3BIKa
POrpaMMMPOBAaHUS i OOpaOOTKH CHUMBOJIBHBIX CTPOK. AJITOPUTMBI
00pabOTKM CUMBOJIBHBIX CTPOK: MOACUYET KOJIMYECTBA MOSBICHUN CMMBOJA B
CTpOKe, pa30MeHHEe CTPOKM Ha CJIOBa MO IMPOOETbHBIM CHMBOJAM, IMOHMCK
MOACTPOKM BHYTPM JAaHHOW CTPOKH, 3aM€Ha HalJeHHOW IIOJCTPOKH Ha

Ipyryoo cTpoky. ['eHepauus Bcex CIOB B HEKOTOpoM andasure,
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yIIOBJICTBOPSIONINX 3aJaHHBIM orpaHudeHusM. [IpeoOpa3oBanue uucia B

CHUMBOJIbHYIO CTPOKY U 00paTHO

3.10

MaccuBel H IOCJIEIOBATEILHOCTH 4YHUCEN. BbunciaeHne 0000IEHHBIX
XapaKTePUCTUK AJIEMEHTOB MAacCHMBa WJIM YHUCIOBOM IOCIEIOBATEIbHOCTU
(CyMMBI, TPOWM3BEACHHS, CPEIHEr0 apU(PMETUYCCKOT0, MUHUMAIBHOTO U
MaKCHMAJIbHOTO JJIEMEHTOB, KOJIMYECTBA JJIEMEHTOB, Y/JOBIJIETBOPSIOIINX
3aJJaHHOMY YCJIOBUIO). JIMHENHBIN MOMCK 33JaHHOTO 3HAYEHUS B MAacCHUBE.
Anroput™el paboThl C AJIEMEHTAMH MacCHBa C OJHOKPAaTHBIM IPOCMOTPOM
MaccuBa. CopTupoBKa 0JHOMEpHOTo MaccuBa. [IpocTeie MeTOIbl COPTUPOBKHU
(MeTon my3bIpbKa, METOJ BbIOOpA, COPTHUpOBKAa BcraBkamu). CopTHpOBKa
ciusinueM. beictpas coptupoBka maccuBa (anroputm QuickSort). JIsonunbrit

MTOMCK B OTCOPTUPOBAHHOM MacCHBE

3.11

JIBymMepHBIE MaccuBbl (MaTpUIlbl). AJTOPUTMBI OOpPaOOTKH JBYMEPHBIX
MacCHBOB: 3aIllOJIHEHHE JBYMEPHOTO YHCJIOBOIO MAacCHBa IO 3aJaHHBIM
MpaBUJIaM, TMOUCK 3JIEMEHTa B AByMEPHOM MacCHBE, BBIYUCIEHHE MaKCUMyMa
(MUHMMYMa) U CyMMBI 2JIEMEHTOB JIBYMEPHOI'O MaccHBa, IEPECTAaHOBKA CTPOK

1 CTOJIOIIOB IBYMEPHOTO MacCHBa

3.12

CrnoBapu (accolMaTUBHBIE MAaCCHUBBI, OTOOPaKEHHUs).  XOII-TaOJIUIIBI.

[Moctpoenue angaBUTHO-YACTOTHOTO CIOBAPS VIS 33JaHHOTO TEKCTA

3.13

Creku. AHanmu3 TPaBUIBHOCTH CKOOOYHOTO BBIpaOXKCHHS. BbrumcieHue
apru(METHUYECKOTO BBIPKEHUS, 3aIIMCAHHOTO B MOCTHUKCHOU opMme.

Oqepezu/l. Hcnons3oBanne ouepeau Iyl BpEMCHHOI'O XpaHCHUA JaHHBIX

3.14

Anroputmbel Ha rpadax. IlocTpoeHne MHMHHMaIbHOIO OCTOBHOIO JepeBa
B3BEUICHHOTO  CBSI3HOTO  HeopHeHTHpoBaHHOTo rpada. KommuectBo
Pa3IUYHBIX MYyTEH MEXIy BEpIIMHAMHU OPUEHTHPOBAHHOIO AIMKIMYECKOTO

rpada. Anroputm JledKcTpbI

3.15

JepeBbsi. Peanuzamus nepeBa ¢ MOMOMIBIO CCHUIOYHBIX CTPYKTYp. JBondHbBIE
(bunapnsie) nepeBbs. [locTpoeHue nepeBa Uid 3aJaHHOTO apUPMETHUYECKOTO
BbIpaKeHUs. PekypcuBHbIE anropuTMbl o0xoxa nepeBa. lcmonpzoBanue

CTeKa U o4epeIu i1 00Xo/1a aepeBa

3.16

I[I/IHaMI/ILIeCKOC nporpaMMupOBaHHuE€ KakK MCETOA pCHICHUA 3adad C
COXPAaHCHUCM  MMPOMCEIKYTOUHBIX PEC3YJIbTATOB. 38.)13‘11/1, peuracMbIC  C
MIOMOIIIBIO JUHAMHUYCCKOI'0 MPpOrpaMMHUPOBAHUA: BBIYUCICHUC PCKYPCHUBHBIX

(I)YI{KHHﬁ, MOACYET KOJIMYECTBA BApHUAaHTOB, 3a1a41 ONITUMU3AIIUHN

3.17

[Tonsitue 06 0OBEKTHO-OPUEHTUPOBAHHOM IMPOrpaMMHUPOBAHUU. OOBEKTH U
kinaccel. CBoiictBa UM MeToAbl 00BEKTOB. OOBEKTHO-OPUEHTUPOBAHHBIN

aHaJIu3s. Pa3pa60TI<a nporpamMm Ha OCHOBC OG’BGKTHO-OpI/ICHTI/IpOBaHHOFO
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noaxoaa. MHKancynsus, Haciea0BaHue, NoIuMophu3m

WNudpopmanmoHHbIe TEXHOJIOTHH

4.1

Ananu3 gaHHbIX. OCHOBHBIE 3aJaud aHajaW3a JaHHbBIX: MPOTHO3MPOBAHME,
KIaccu(uKaiys, KIacTepu3anus, aHanu3 oTkiaoHeHuil. IlocienoBarenbHOCTD
pelleHys 3ajad aHajlu3a JaHHbIX: COOp MEpPBUYHBIX JAHHBIX, OYHCTKA U
OllCHKa KayecTBa JaHHbBIX, BbIOOp W (WIM) MOCTPOEHHE MOJEIH,
npeoOpa3oBaHWe  JIAHHBIX, BH3yallM3alus  JAQHHBIX, HMHTEPIPETAIHI
pe3ynbraToB. [Iporpammusie cpenctBa U MHTepHET-cepBUCH U1 00pabOTKU

" OpeACTaBJICHUA JaHHBIX. bonpmmue JaHHBIC. MamuaHOE O6y‘ICHI/Ie

4.2

AHanu3 JaHHBIX C MOMOIIBIO 3JEKTPOHHBIX TaOmul. BeluncieHne cyMMbl,
cpenHero apudmerndeckoro, HauOOJbIIETO (HAUMEHBIIETO) 3HAYEHUS
nvana3oHa. Berancienue kodpuueHTa KOppeasiiui IByX pSIOB JTaHHBIX.
[TocTpoenue croynOuaThiX, JIUHEHYATHIX U KPYroBbiX nuarpamm. Iloctpoenue
rpa¢ukoB  ¢ynknumii. [lomGop nwWHWMM  TpeHHma, pemIeHHE  3ajad
MporHo3upoBaHus. Pemienue 3a1a4 ONTUMU3ALKN C TTOMOIIBIO 3JIEKTPOHHBIX

TaOJINIL

4.3

Jluckperuzanusi TpuU  MaTEMaTHUYECKOM MOJIEIMPOBAHUM  HEMPEPHIBHBIX
npoueccoB. MogaenupoBanue BkeHHs. MoaenupoBaHue OHOJOTHYECKHX
cucteM. MaremaTuyeckue MOJETU B OSKOHOMHUKE. BbluncinuTenbHbIe
AKCIEPUMEHTHI ¢ MoJiesiMi. OOpaboTKa pe3ynbTaToB SKCIEpUMEHTa. MeTon
HauMEHbIINX KBajpaToB. OIlIEHKa YMCIOBBIX MapaMETPOB MOIEITUPYEMbBIX
00BEKTOB M TpolleccoB. BoccraHoBieHne 3aBUCHUMOCTEH IO pe3yiabTaTam

OKCIICPpUMCHTA

4.4

BepositHoctHbie  moxaenu.  Metoast  Monte-Kapio.  Mmurtammonnoe

MOACINPOBAHUC. CucTeMBl MacCcoBOI'O O6CJ'Iy>KI/IBaHI/I${

4.5

Tabmuunbie (pensiiuoHHBIC) 0a3bl JaHHBIX. TabnWia — TPEACTAaBICHHE
cBeleHHi 00 0JHOTHIIHBIX 00bekTaX. [lone, 3amucey. Kimrou tadauiel. PaboTa
C TOTOBOM 0a30¥l nMaHHBIX. 3amoJiHeHHE 0a3bl JaHHBIX. [I0MCK, COpTHPOBKA U
¢bunbpTpanus JaHHBIX. 3ampochl Ha BBIOOPKY JIaHHBIX. 3ampochl ¢
napameTrpamu. Beruucisemble mosjs B 3anpocax.

MHuoroTtabnuunblie 0a3bl JaHHBIX. THIBI CBsA3eH Mexay TabnuiiamMu. BHenmHuit
ko4, llemocTHOCTh 0a3bl JaHHBIX. 3ampochl K MHOTOTaOIMYHBIM 0azam

JaHHBIX

4.6

TexkcToBBI mponeccop. CpeI[CTBa InorucKka H aBTO3aMCHBI B TCKCTOBOM

nporeccope. CTpyKTypUpOBaHHbIE TEKCTOBbIE JOKYMEHThl. (CHOCKH,
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ormaBnenue. [IpaBunma  IUTHPOBAHUS  UCTOYHUKOB U OGOPMIICHUS

OoubIHOrpagUIecKux CCHUIOK
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