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HOACHUTEJIBHAA 3AIIMCKA

[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 denepanbHoi padoueit
POrpaMMbl BOCITUTAHHS.

[Iporpamma 1o wuHpopMmaTHKe [a€T MpeACTaBICHUE O UENsIX, OoO0me
CTpaTerud OOYYCHHs, BOCIHTAHUS W Pa3BUTHS OOYUYAIOUIUXCA CpPEICTBAMHU
yuebHoro mpeamera «MHpopmaTuka» Ha yriayOJIEHHOM YpOBHE, YCTaHABIMBACT
o0s13aTeIbHOe peIMETHOE CoJIepKaHue, npeaycMaTpUBacT ero
CTPYKTYpUpPOBaHHUE IO pa3JeiaM U TeMaM Kypca, ONpeaeNsieT pacipe/eieHue ero
no kiaccaM (rogaMm W3ydeHwus ), JaéT MPUMEPHOE pacrpeaeneHre Y4eOHbIX 4acoB
0 TEMaTHYeCKHM pa3ieliaM Kypca H  PEKOMEHIyeMyr (IIpHMEpHYIO)
MOCJICIOBATEIBHOCTh ~ UX  U3Y4YCHHST C  Y4ETOM  MEXIPEAMETHBIX |
BHYTPUIPEIMETHBIX ~ CBSI3¢H, JIOTUKM  y4eOHOro  mporecca, BO3PACTHBIX
OCOOCHHOCTEH 00yYarOIINXCS.

[Tporpamma Mo nHPOpPMATHKE OTIPEAEIAET KOJIUISCTBCHHBIEC U KAYCCTBCHHBIE
XapaKTEepUCTUKHU y4eOHOro MaTepuaia Ui KaKIoro roja U3y4yeHus, B TOM 4HCIie
U1 COAEPKATEIbHOIO HAIMOJHEHUS Pa3HOro BHUJA KOHTPOJIA (IIPOMEXYTOUHOM
aTTecTaluu o0yyaronmxcs, BCEPOCCUICKUX HPOBEPOYHBIX pabor,
rocyJ1apcTBEHHON UTOroBoi atrecranun). [IporpamMmma no nadopmaruke sBaseTcs
OCHOBOW Il COCTaBJIEHUS aBTOPCKUX YYEOHBIX MporpaMmM U Y4eOHHUKOB,
HOYPOYHOI'O IUIAaHUPOBAHUS Kypca YUUTEIIEM.

Nudopmatuka B cpenHem ob1ieM oO0pa3oBaHUU OTPAXKACT:

CYUIHOCTh HMH(OpPMAaTUKM KaK HayyHOW JUCUMIUIMHBI, H3ydarouei
3aKOHOMEPHOCTH MPOTEKAHUS U BO3MOXKHOCTHU aBTOMAaTU3alUU UH(POPMAIIMOHHBIX
IPOIIECCOB B PA3IUUYHBIX CUCTEMAX;

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

MEXJUCIUIUIMHAPHBIA ~ XapakTep HHGOpPMAaTUKU W MHGPOPMALMOHHOMN
JesITeIbHOCTH.

Kypc mnpopmatuku 1yist ypOBHSA CpelHEro oouero o0pa3oBaHUs SBISETCS
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  WH(OPMALMOHHO-KOMMYHHUKAIIMOHHBIX
TEXHOJIOTHH, AT TEOPETUYECKOE OCMBICICHHE, MHTEPIpETalnnio U 00oO0IIeHne
3TOTO OTIBITA.



PesynbTathl  yrayONEHHOrO  YpOBHSL HM3y4YeHUs y4eOHOro ImpeaMmera
«ndopmatukay OpPUEHTHUPOBAHBl HA TMOJYYCHHE KOMIIETEHTHOCTEH IS
nocieaywmneil npopeccUoHaTbHONW JIESITEIbHOCTH KAaK B paMKaxX 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 B3aUMOCBS3EM, CIIOCOOHOCTh IEMOHCTPUPOBATH PA3TUYHBIC TOIXOIbI
K U3YUYEHUIO SIBICHUM, XapaKTEPHBIX JJI U3y4aeMOl peIMeTHOI 001acTy;

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

HaJU4Me TPEACTaBICHUNA O JAaHHOW TpPEAMETHOM 00JIacTH Kak IIeJIOCTHOU
TeopuH (COBOKYITHOCTU TEOPHUIi), OCHOBHBIX CBSI3SX CO CMEXKHBIMH OOJACTIMU
3HAHUU.

B pamkax yrinyOn€HHOro ypoBHS M3yueHHs] HHHOPMATUKH OOECreurnBaeTCs
IieJICHAIIpaBIeHHasl TTOATOTOBKA OOYYarIIUXCs K MPOJOHKEHUI0 00pa3oBaHUs B
opraHu3ainusax  MOpodecCHoHaNbHOTO  O0pa3oBaHUS MO  CIHEHHAIBHOCTAM,
HEMOCPEJACTBEHHO CBSI3aHHBIM ¢ ITU(MPOBBIMU  TEXHOJOTUSMH, TaKUM Kak
nporpaMMHas MH)XeHepus, HH(popMallMoHHash 0e30MmacHOCTb, MH(POPMAIMOHHBIE
CUCTEMBl M TEXHOJOTMU, MOOWJIbHBIE CHUCTEMBI M CETH, OOJBIINE JaHHBIE U
MalIMHHOEe O0Oyd4YeHHe, MPOMBIIUICHHBIA WHTEPHET BeIIeH, HCKYCCTBEHHBIH
UHTEIJIEKT, TEXHOJOTUHU OEeCrnpoBOJHON CBSI3H, pPOOOTOTEXHWKA, KBAHTOBBIC
TEXHOJIOTUHU, CHUCTEMBbI PACIpPEIEIEHHOIO PEecTpa, TEXHOJOTHH BUPTYaJIbHOU M
JIOTIOJITHEHHOW peaTbHOCTEN.

OcHoBHas 1enb w3ydeHUss ydeOHoro mnpeamera «MHDOpMaTHka» Ha
yrayoJIEHHOM ypOBHE CpeJHEero oOmiero oOpa3oBaHHs — oOOecleueHHe
JaNbHEHUIIEro pa3BUTHS MHGOPMAIIMOHHBIX KOMIIETCHIIMH 0O0y4aromerocs, €ro
TOTOBHOCTH K KM3HH B YCIIOBUSAX Pa3BUBAIONMIETOCS MHPOPMAIIMOHHOTO OOIIeCTBa
M BO3paCTalOle KOHKYPEHI[MM Ha pbIHKE Tpylda. B CBA3M C 3TUM uU3ydYeHUE
unpopmatuku B 10—11 kiaccax 70mKHO 00€CTICUNTD:

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

c(hOpMHUPOBAHHOCTH OCHOB JIOTUYECKOTO U aJITOPUTMHYECKOTO MBIIIICHHUS;

c(hOpMHPOBAHHOCTh YMEHUU pa3nuuaTh (AKTBI W OIEHKH, CpPaBHUBATH
OLICHOYHBIE BBIBOJBI, BUJETh HX CBSI3b C KPUTEPUSMH OIICHUBAHUS M CBS3b
KPUTEPUEB C ONPEAECIEHHON CUCTEMON LIEHHOCTEM, TPOBEPATH HA JOCTOBEPHOCTH U
000011aTh HHPOPMALIHIO;



c(OPMHPOBAHHOCTh  MPEACTABICHUHA O  BIUSHUUM  MHPOPMALMOHHBIX
TEXHOJOTMHA Ha >KU3Hb YeJloBeKa B OOLIECTBE, IOHMMAHHE COLHUAIBHOIO,
DKOHOMHYECKOTO, IMOJIUTHYECKOTIO, KYJIbTYPHOrO, HOPHUAUYECKOrO, MPHUPOIHOTO,
SPrOHOMHYECKOI0,  MEOUUUHCKOr0O U (PU3UOJOTMYECKOIO0  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 NJisi Pa3BUTHUS HABBIKOB Y4EOHOM, MPOEKTHOM, HAy4HO-
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.

Paznen «AaropurvMbl M NPOrpaMMHMPOBAaHMeE)» 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
MpUMEHEHUST WH(POPMAIMOHHBIX TEXHOJOTHM, PEATM30BAHHBIX 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 copepxanuu ydeOHoro mpeamera «Mupopmatuka
KYPCUBOM  BBIJICJICHBI  JIOTIOJHUTEIbHBIE TEMbI, KOTOpPbIE HE BXOASAT B
00s13aTebHYIO0 IPOrpaMmMy O00yUYEeHHsI, HO MOTYT OBITh NMPEAIOKEHBI ISl U3YUCHUS
OTJEJIbHBIM MOTUBUPOBAHHBIM U CITIOCOOHBIM 00YUYaIOITIMCS.

YrnyOonéHHbIl  ypOBeHb W3y4eHHs HWH()OPMATUKA PEKOMEHIYETCS IS
TEXHOJOTMYECKOTO  NpO(WIsA, OpPHUEHTHPOBAHHOTO HAa  HMHXXEHEPHYIO U
nHpopMalMOHHYIO cdepbl JeATeNbHOCTU. YTIYOJNEHHBI YpOBEHb HW3YUYCHHUS
nHpopMaTUKU 00eCreYynBaeT: MOATOTOBKY OOy4YarOIIMXCsl, OPUEHTUPOBAHHBIX Ha



CIEUUAIBHOCTU B 00JacTh HWHGOPMAIMOHHBIX TEXHOJOTUH U HWHXKEHEPHbIE
CIELUUAIBHOCTH, Yy4YacTHEe B MPOEKTHOM M HCCIEOBATENbCKON NIESITENbHOCTH,
CBS3aHHOM C COBPEMEHHBIMU HAIMPABJICHUSIMU OTpaciu HUHGPOPMAIMOHHO-
KOMMYHHUKAIIMOHHBIX TE€XHOJIOTUM, TOATOTOBKY K YYaCTHIO B OJUMIIMAIAaX U Clade
Enunoro rocynapcTBeHHOro sK3aMeHa Mo HHpopMaTHKe.

[TocnenoBaTenbHOCTh M3Y4YEHUS TEM B TMpejAeiaX OJHOro roja oOydeHus
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 KOMIIOHEHTaMU UPPOBOTO OKPYKEHUS.

[IpuHuunel paboThl KOMIBIOTEPOB U KOMIIBIOTEPHBIX CUCTEM. APXUTEKTYypa
¢don Heiimana. ABTOMATHYECKOE BBITIOJIHEHHWE MPOrPAMMBI  MPOIECCOPOM.
OnepaTuBHasi, MOCTOSIHHAsT W JIOJTOBpeMeHHas mnamaTb. OOMEH [aHHBIMH C
noMo1Ibl0 KMH. KOHTposuiepbl BHENTHUX YCTPOUCTB. [IpsAMOIl JOCTYIT K TAMSITH.

OcHOBHBIE TeHJACHIUH  Pa3BUTHSA KOMIBIOTEPHBIX  TEXHOJIOTHH.
[TapannenbHbie BBIYMCIICHUSL. MHoronponeccopHbie CHUCTEMBI.
CyniepkoMmnbioTepbl. Pacripesiei€HHbIe BBIYUCIUTENIBHBIE CUCTEMBI U 00paboTka
OONbIINX JaHHBIX. MOOWIBHBIE HHM(PPOBBIE YCTPOUCTBA W MX POJIb B
KOMMYHUKAILUSX. BcTpoennsbie KOMITBIOTEPHI. MUKPOKOHTPOJIIIEPHI.
PoGoTtu3npoBaHHbIC MPOU3BOJICTRA.

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

daiinoBeie cUCTeMBbl. [IpUHIUIIBI pa3MelIeHusT ¥ UMEHOBaHMs (aljioB B
noJiroBpeMeHHou nmamsaTy. [11abmons! 11 onvcaHus rpymn ¢Gpanios.

[Iporpammuoe obecneuenue. JluneH3npoBanue MpPOrpaMMHOTO 0OECTICUeHUS
u  1mudpoBbix pecypcoB. [lpompuerapHoe U  CBOOOJHOE MPOTrpaMMHOE
obecrnieuenue. Kommepueckoe 1 HEKOMMEPUYECKOE UCIOJIb30BAaHUE MPOrPAMMHOIO
obOecrieueHusi W UUPPOBBIX pecypcoB. OTBETCTBEHHOCTh, YCTaHABIMBaeMas
3aKOHOJaTeNbcTBOM Poccuiickon denepanuu 3a HEMPABOMEPHOE MCIIOJIb30BAHUE
MPOrpaMMHOTO 00ecriedeH s U IMUPPOBHIX PECYPCOB.

[IprHIMIIBI IOCTPOEHHKS U anmnapaTHble KOMIIOHEHThI KOMIIBIOTEPHBIX CETEH.
CeteBbie npoTokossl. Cets UHTEepHET. Anpecauus B cetu MHTepHet. [IpoTokombl
creka TCP/IP. Cuctema mOMEHHBIX UMEH.

Paznenenue IP-cetn Ha moxacetw ¢ momouipi0 Macok mnozcereid. CereBoe
agMuHUCTpUpoBaHue. [lomyyeHne AaHHBIX O CETEBBIX HACTPOMKAX KOMIIBIOTEpA.
[IpoBepka Hamuuusi CBsI3UM € y3ioM cetd. OmnpenereHue mapiipyra JBHKECHHS
MTAKETOB.

Buner  nmestenbHoctm B cetm HMuTepHer. CepBuchl  MHTepHerta.
['eonndopmanonnbie cucTeMbl. ['€0JOKaIMOHHBIE CEPBUCHI PEATILHOTO BPEMEHU



(Hanmpumep, JoKalusi MOOUJIBHBIX Teie(OHOB, OMNPEACIICHHE 3arpy>KeHHOCTH
aBTOMarucrTpasiei), THTEPHET-TOProBIIsl, OPOHUPOBAHUE OUIETOB U TOCTUHMUII.

['ocynapcTBeHHbBIE 3JEKTPOHHBIE CEpPBUCHI U yciyru. ColuaibHblE CETH —
OpraHu3alus KOJUIGKTUBHOTO B3aWMOJICUCTBUSI M oOMeHa naHHbIMU. CeTeBoit
ATUKET: TpaBWia TOBeACHUsS B KuOepmpoctpanctBe. [Ipobiema mMmomIMHHOCTH
noyiydueHHo! nHdopmanuu. OTKpbITbIE 00pa30BaTEIbHBIE PECYPCHI.

TexHOreHHbIE U SKOHOMHYECKHE YIPO3bl, CBS3aHHBIE C HCIOJIb30BaHUEM
MH()OPMAIIMOHHO-KOMMYHUKAIIMOHHBIX TeXHOJOorui. OO01me mpoOsemMbl 3aliuThl
uHnpopmanu U uHGOpMaIMOHHOM  Oe3omacHocTd. CpenacrBa  3alUTHI
uHOpMalMK B KOMITBIOTEpAX, KOMIBIOTEPHBIX CETSIX W aBTOMATHU3UPOBAHHBIX
uHQOpMalMOHHBIX cucTteMax. [IpaBoBoe oOecrieueHue HUHPOPMAITMOHHOM
0€30MacCHOCTH.

[IpenorBparnieHue HECaHKIIMOHUPOBAHHOTO I0CTynma K JIMYHOM
KoH(uACHIIMATbHONH MH(OPMALIUK, XPaHAIIECHCS] Ha MEPCOHATLHOM KOMITbIOTEPE,
MOOWJIBHBIX yCTpOWCTBax. BpemoHocHoe mporpaMMHOE OOECIeUeHHe U CIIOCOOBI
O00opb0ObI ¢ HUM. AHTUBHUpPYCHBIC NporpaMmbl. OpraHu3zanus JUYHOTO apXHBa
uHdopmanun. PezepBHoe konupoBanue. [laponpHas 3ammTa apxusa.

[MIudpoBanue nanHbIX. CUMMETPUYHBIE W HECHMMETPHUUYHBIC MIUQPHI.
Mudpsr mpoctoii 3amenbl. udp Lesaps. [udp Buxenepa. Anroputm
mudpoBanus RSA.

TeopeTnyeckne 0CHOBbI HH(POPMATHKH

Nudopmarusi, nanueie u 3HaHus. MHbopmanmoHHble Mpoieccsl B MPUPOJE,
TEXHHUKE U OOIIECTRBE.

HemnpepoiBHBIE W UCKPETHBIE BEIWYUHBI M CUTHaNBL. HeoO6XxoammocTh
JTUCKpeTH3aud WHGOpMAIMK, TpPEeIHA3HAYCHHOW [JIsi XpaHEeHUs, Iepenadyd u
00paboTKH B IIUGPOBLIX CHCTEMAX.

JIBonyHoe  KoAupoBaHUE. PaBHOMEpHbIE U  HEPaBHOMEPHBIE  KOJBI.
JlekoaupoBaHre COOONIEHUM, 3alMCAHHBIX C MOMOIIbID HEPABHOMEPHBIX KOIOB.
Ycnosue ®ano. [locTpoeHHe OAHO3HAYHO AEKOAUPYEMBIX KOJOB C IMOMOIIBIO
nepeBa. EnuHUIIBI U3MepeHus KoinuecTBa nHpopManuu. AjdaBUTHBINA MOAXOA K
OIICHKE KOJIMYeCTBa HHPOPMAIIUH.

Cucrembl cumucienus. Pa3BépHyTas 3amuch NENBIX W JAPOOHBIX YHCEN B
MO3UIIMOHHOW cucTemMe cuucieHus. CBoilcTBa MO3UIIMOHHOW 3alMuCH YuUCJa:
KOJIMYECTBO MHU(P B 3aMUCH, MPHU3HAK JCIMMOCTH YUCJIA HA OCHOBAaHWUE CHCTEMBI
CUMCJICHUSI. AJITOPUTM NIEPEBOJA LIETOTO YKcia U3 P-MYHON CUCTEMBI CUUCIIEHUS B
JNECITUYHYIO0. AJITOPUTM TMeEpeBOJa KOHEYHOM P-uuHOW ApoOu B JECATUUYHYIO.
AJTOpUTM TMEepeBojJa ULEJIOr0 4Yuciaa U3 JECATUYHOM CHUCTEMbl CUMCIEHHS B P-
nunyto. IlepeBony koHewHOUW gecatTuuHOM npodu B P-uunyr. [[BouuHas,
BOCBMEpPHUYHAS U IIECTHAALIATEPUYHAS] CUCTEMbl CUMCIICHUS, CBSI3b MEXIYy HUMHU.



ApudmMeTndeckre omnepanuyd B MO3UIMOHHBIX CHCTEMax CYHUCICHUS. TpoudHas
YpPaBHOBEIICHHAsI CUCTEMA CUUCIIEHUS. JIBOMYHO-IECITUYHASI CUCTEMA CUUCIICHUSL.

Konuposanue TtekctoB. Komumpoka ASCIl. OpgnobGaliTHBIE KOJUPOBKH.
Cranmapt UNICODE. KomupoBka UTF-8. Omnpenenenue uHPOpMAIMOHHOTO
00BbEMa TEKCTOBBIX COOOLIECHUH.

KomupoBanne  uzoOpaxenud. OuneHka  HMHPOPMALMOHHOTO  00BEMA
rpaduyYecKuX JaHHBIX MIPU 3aJJaHHBIX pPa3pelIeHNU U ITyOUHE KOJAUPOBAHUS 1IBETA.
[IBeToBrie MoOnenu. BektopHoe koaupoBanue. dopmartbl rpaduueckux (Gansos.
Tpéxmepnas rpaduxa. OpakranbHas rpaduka.

Konuposanue 3Byka. Otenka nHGOpPMAIMOHHOTO 00bEMa 3BYKOBBIX JIAHHBIX
IpU 3aJaHHBIX YaCTOTE JUCKPETU3ALNU U PA3PSITHOCTA KOAUPOBAHMUS.

Anrebpa noruku. I[loHsiTue BbIcKa3biBaHUs. BbickasbiBaTeabHBIE (OPMBI
(mpenukatel). KBaHTOPHI CyIIeCTBOBAHUS 1 BCEOOIITHOCTH.

Jlornueckue omeparuu. TaOnUIBI UCTUHHOCTU. Jlornueckue BBIpaKEHUS.
Jlornueckue ToxaecTBa. JloKa3aTeNbCTBO JIOTHYECKUX TOXKIECTB C IOMOIIBIO
TaOIUI] UCTUHHOCTHU. Jlornueckue onepanyu 1 orepaluu HaJl MHOKECTBaAMU.

3aKkoHBI anreOpbl JIOTUKW. DKBUBAJICHTHBIC MPEOOpPa3OBaHUS JIOTUYECKUX
BbIpaxkeHU . Jlornueckre ypaBHEHUSI U CUCTEMbI YPABHEHUIA.

Jlornueckue QyHKIUU. 3aBUCUMOCTH KOJHUYECTBA BO3MOKHBIX JIOTHUECKHUX
GyHKIIUH OT KoJIMyecTBa apryMeHTOB. [loHbIe cCHCTEMBI TOTHYECKUX (PYHKITUH.

Kanonnueckue  Qgopmbl  nmoruueckux — BblpakeHuil.  CoBeplleHHBIE
IU3BIOHKTUBHBIE M KOHBIOHKTHUBHBIE HOpPMajibHble (HOPMBI, QITOPUTMBI HX
MOCTPOEHMSI IO TA0JINIIE UCTUHHOCTH.

Jlornueckue »>Ie€MEHTBI B cOcTaBe KommbtoTepa. Tpurrep. Cymmatop.
Mmuoropa3psanbiid cymmarop. llocTtpoeHue cxem Ha JOTMYECKHX BJIEMEHTax I0
3aIaHHOMY JIOTUYECKOMY BBIPAXKEHHUIO. 3alUCh JIOTHUYECKOTO BBIPAXKEHHS 10
JIOTUYECKOU CXEME.

[IpencraBieHne UENbIX 4YKMCEN B MHaMATA KoMIibioTepa. OrpaHUYE€HHOCTH
AVana3oHa 4YHUCeJd IMpU OrPaHUYCHUM KOJIMYECTBA pa3pAnoB. llepenosiHeHue
paspsaHON ceTkU. be33HakoBbIe M 3HAKOBBIE JaHHBIC. 3HAKOBBIA OUT. [[BOMYHBIM
JOTIOJIHUTENbHBINA KOJI OTPULATEIbHBIX YHCEN.

[lobutoBbie norumveckue omnepanuu. Jlornueckuii, apudMeTHUUECKHl W
nukandeckud  capuru.  [lludgpoBaHue ¢ MNOMOIIBI0 TMOOUTOBOM  OMNEpaIuu
«wuckiovaroniee NJIN».

[IpencraBieHne BELIECTBEHHBIX YMCEN B MaMsITH KOMIIbIOTEpa. 3Hayamias
4acTh W MOPSAJ0K yucia. Jluamna3zoH 3Ha4YeHUN BelIeCTBEHHBIX uucen. [IpobiaemMbl
XpPAaHEHHS] BEIIECTBCHHBIX UYHCEJ, CBS3AaHHBIE C OrPAaHUYCHHEM KOJHAYECTBA
pa3psaoB. BeIlosiHEHUE onepanuii ¢ BEUIECTBEHHBIMH YHCIIAMHU, HAKOIUJICHUE
OIHOOK NPU BBIUYUCICHUSIX.



AJITOPUTMBI U IPOTPAMMHUPOBAHHE

OnpeneneHue BO3MOXKHBIX PE3YyJbTATOB pa0dOTHI MPOCTEHIIMX aJIrOPUTMOB
YOpPaBJIEHUS HCIOJHUTEISAMU M BBIUYHUCIHUTEIBHBIX alIropuTMoB. OrnpeneneHue
MCXOJHBIX JAaHHBIX, IPU KOTOPBIX AITOPUTM MOXKET 1aTh TPeOyEeMbIil pe3yJbTar.

Oranbl pelleHus 3aJad Ha Kommbrlorepe. MHCTpyMEHTalIbHBIE CpENCTBa:
TPAHCIATOP, OTIATYUK, NPOPUIUPOBIIMK. KoMOWisiiuss W HMHTEpHpeTaLus
nporpaMm. BupTyasibHble MallluHBI.

WurterpupoBanHass cpena pa3paboTku. Meroasl OTJIAJKU POTrpamM.
Hcnonb3oBanue TtpaccupoBouYHbIX Tabnuil. Otmanounsii BbIBOA. IlomaroBoe
BBINIOJIHEHUE TTpOorpaMmMbl. Toukn octaHoBa. [I[pocMOTp 3HAYEHNI TIEPEMEHHBIX.

S3pik  mporpammupoBanus (Python, Java, C++, C#). Tunsl JaHHBIX:
LEJIOYNCIICHHbIE, BEIICCTBEHHBIE, CUMBOJIbHBIE, JIOTMYECKHE. BeTrBieHus.
Cnoxnpie ycnoBus. ILlukmer ¢ ycioBuem. LUkl 1mo  IEPEMEHHOM.
B3anMo3aMeHIeMOCTh  pa3IMYHBIX  BUAOB  LUKJIOB. VHBapuaHT  LHKJIA.
CocraBiieHME IMKIA C HMCIOJIB30BAHMEM 3apaHEe ONpPEACIIEHHOTO WHBApHUAHTA
LUKJIA.

JIOKyMEHTUpPOBaHHE IIPOTrpaMM. Hcnons3oBanue KOMMEHTapUEB.
[ToaroroBka onucaHus NpOrpaMMbl U UHCTPYKUUHU 715 MIOJIb30BATENS.

AnroputMbl 00pabOTKH HAaTypaJIbHBIX YHCEN, 3alMCaHHBIX B MO3UIIMOHHBIX
CUCTEeMaxX CYHUCJIEHMs: pa3OHeHHe 3aluch 4YHuCia Ha OTHeJbHble UUpHI,
HaXO0XJACHHE CYMMbl U TIpOU3BeACHUS 1Up, HAXO0XKICHHE MaKCUMaJIbHOU
(MUHUMAIIBHON) TIUDPHI.

HaxoxneHue Bcex MpOCThIX YMCEN B 3aJlaHHOM Auanas3oHe. [IpeacrtaBieHue
quclia B BUJe Habopa MPOCTHIX COMHOXKUTENEH. AITOPUTM OBICTPOTO BO3BEICHUS
B CTCIICHb.

O6paboTka JaHHBIX, XpaHAIUXCs B ¢aitnax. TekcToBble U TBOMYHBIE (DaiiiIbL.
daitnoBeie miepemeHHbIe ((aitoBbie ykazatenu). Urenue u3 (aitna. 3anuce B
dari.

Pa3z0Ouenue 3agaun Ha noazagauu. [loamporpammel (poueaypsl U GyHKINH).
Pexypcusi. PexkypcuBHbie 00BekTHl ((pakransl). PekypcuBHbIE TpOLEAypHl H
¢ynkuun. Mcronp30BaHue cTeKa AJsl OPraHu3aluy PEeKypCUBHBIX BBI30BOB.

Hcnonp3oBaHue CTaHAAPTHOM OHOJIMOTEKH sI3bIKa MPOrPaMMHUPOBAHUS.
[lonknrouenne  OMOJMOTEK  MOANPOrpaMM  CTOPOHHUX  IPOU3BOJMUTEIEH.
MoaynpHBIN NPUHIUIT IOCTPOCHUS POrPaMM.

YucnenHble Meronbl. ToyHoe W NPUOMMKEHHOE pEIIeHUs 3aJayd.
YuclieHHbIE METOJbI PEUIEHUS] YPaBHEHUI: METO Iepedopa, METO OJOBUHHOIO
nenenust. [IpuOnmk€HHOE BBIYMCIIEHHME JUIMH KPUBBIX. BplunciaeHue miomanei
(Guryp c NOMOUIbIO YHUCIEHHBIX METOJI0B (METOJI MPSMOYTrOJIbHUKOB, METO]



tpaneuuii). Ilouck wmakcumyma (MHUHMMYMa) QYHKIUM OJHOW NEPEMEHHON
METOJIOM MOJIOBUHHOTO JEJIECHHUS.

O6paboTka CHUMBOJIBHBIX  JIaHHBIX. BcTpoeHHble  (QYHKIMH  SI3bIKA
MPOrpaMMUPOBAHUS /11 OOPAOOTKU CHUMBOJIBHBIX CTPOK. AJITOPUTMBI 00pabOTKHU
CUMBOJIbHBIX CTPOK: TMOACYET KOJMYECTBA IMOSBICHUH CHMBOJA B CTPOKE,
pa3OurieHue CTPOKM Ha CJIOBa IO MPOOEIBHBIM CHMBOJIAM, TOUCK MOJCTPOKHU
BHYTPM JAHHOM CTPOKHM, 3aMEHA HAWJACHHOM NOACTPOKM HAa JPYLYIO CTPOKY.
['enepanys Bcex CJIOB B HEKOTOPOM aidaBUTE, YIOBIETBOPAIOMIMX 3aJaHHBIM
orpannueHusiM. [IpeobpazoBaHue unciaa B CHMBOJIbHYIO CTPOKY U OOpaTHO.

MaccuBbl M MOCIEAOBATENBHOCTH uucesl. Bpruncinenne 0000IIEHHBIX
XapaKTepUCTHK AJIEMEHTOB MacCHBa WJIM YUCIOBOM MOCIIEN0BATEILHOCTH (CYMMBI,
NPOU3BEICHUS, CPEJHEr0 apu(PMETUYECKOTO, MUHUMAIBHOIO U MAaKCHUMAaJIbHOIO
AJIEMEHTOB, KOJUYECTBA 3JIEMEHTOB, YIOBJIETBOPSIONIMX 33JaHHOMY YCJIOBHIO).
JIMHEVHBIN TTOUCK 3aIaHHOTO 3HAYECHUS B MACCUBE.

CoptupoBka oHOMEpHOro MaccuBa. [IpocTeie METOIBI COPTUPOBKHU (METOA
ny3blpbKa, METOJ BbIOOpa, COPTHUpPOBKA BCcTaBKamu). COpPTUPOBKA CIHSHUEM.
beictpas coprupoBka MmaccuBa (amroput™m QuickSort). JIBouuHBIN TMOHCK B
OTCOPTHUPOBAHHOM MAacCCHUBE.

JIBymMepHble MaccuBbl (MaTpuilbl). AJTOpPUTMBI OOpPAOOTKH JABYMEPHBIX
MaCCHBOB: 3aIIOJTHEHUE JIBYMEPHOT'O YMCIOBOIO MAacCHBa IO 3aJlaHHBIM MPaBUIIAM,
MOMCK 3JIEMEHTA B IBYMEPHOM MAaCCHUBE, BBIUHMCICHHE MaKkCUMyMa (MUHUMYMA) U
CYMMBI 3JIEMEHTOB JBYMEPHOTO MacCHuBa, IEPECTaHOBKA CTPOK M CTOJOIIOB
JBYMEPHOTO MAaCcCHUBA.

HNudopMannoHHbIe TEXHOJIOTHH

TexcroBelii mporeccop. PenaktupoBanue u (opmarupoBanue. IIpoBepka
opdorpadun u rpammatukud. CpencTBa TOHMCKAa W aBTO3aMEHbI B TEKCTOBOM
npoueccope. HMcnonb3zoBanne  ctuneid.  CTpyKTypHUpOBaHHBIE  TEKCTOBBIE
nokymeHTbl. CHocku, ornaBiaeHue. KomiektuBHasi paboTa ¢ JTOKYMEHTaMH.
NHCTpyMEHTHI pelieH3UpOBaHUs B TEKCTOBBIX mporieccopax. OOmayHbie CEpBUCHI.
HenoBas mepenucka. Pedepar. IlpaBuna 1UTHpOBaHHWA HCTOYHUKOB W
opopmieHust Oubnmorpaguueckux cchiiok. OQopMieHHE CIUCKA JHUTEPATYpPHI.
3HAaKOMCTBO C KOMIIBIOTEPHON BEPCTKOW TeKcTa. TEeXHUYECKHE CpelCTBa BBOJAA
TekcTa. Crnenuanu3upoBaHHBIE CPENICTBA PEAAKTUPOBAHUS MATEMAaTHUYECKUX
TEKCTOB.

Ananu3 gaHHbiX. OCHOBHBIE 33/JlauM aHAJIW3a JIaHHBIX: MPOTHO3MPOBAHUE,
KJaccuuKkanus, Kiactepuzalus, aHaliu3 OTkIoHeHui. I[locnenoBaTenbHOCTh
pelIeHus 3a7a4 aHajdu3a JaHHBIX: COOp MEPBUYHBIX JAHHBIX, OYHUCTKA M OIEHKA
KauecTBa JaHHBIX, BEIOOP W/WJIM MOCTPOEHHE MOJIENH, IpeoOpa3oBaHUE JaHHBIX,
BU3yalIM3allisl JTaHHBIX, UHTEpIIpeTanusi pe3yiabratoB. [IporpamMMmubie cpeicTBa u



MHTEPHET-CEPBUCHI JJI1 00pabOTKM M NpEACTaBICHUs JaHHBIX. bosbline naHHbIE.
MammnHoe o0yueHue. HTeIeKTyanbHbli aHaIu3 JaHHBIX.

AHanu3 JaHHBIX C MOMOIIBIO 3JEKTPOHHBIX TaOaul. BbruuciieHne cyMMmbl,
CPEIHETO apu(PMETHUECKOT0, HANOOIBIIEr0 (HAUMEHBILIEr0) 3HAUECHUS IHAIa30Ha.
Boruncnenne koag@uimenta Koppemsuuu JBYX psSAoB JaHHbIX. [loctpoenue
CTONOYATHIX, JHMHEHYaTbIX W KpYyroBbix auarpamm. Iloctpoenue rpadukos
¢ynkuuit. [TonGop nuHuM TpeHa, pelieHre 3a1a4 MPOrHO3UPOBAHMS.

YucneHHoe pelleHHEe YpaBHEHHUH C IOMOILIBIO Moadopa mapaMerpa.
OnTumuzanus Kak MOMCK HAWIYYILEro pelieHusl B 3aIaHHbIX ycioBusx. LleneBas
¢yHkuus, orpanuyeHusi. JlokanbHble M TI00aTbHBIE MHUHHUMYMBI IEJIE€BOM
¢yHkuuu. Perenue 3a1a4 ONTUMU3AIME C TOMOIIBIO AJIEKTPOHHBIX TAOIHII.

11 KJIACC

TeopeTnueckue 0CHOBbI HH(pOPMATHKH

Teoperndeckne mOAXOABI K OICHKE KojaudecTBa uHMoOpManuu. 3aKoH
agauTuBHOCTU HMHpopmaruu. Dopmyna Xaptau. MHpopmarus u BEpOSITHOCTD.
®opmyna lllenHoHa.

Anroput™mbl cxkaTus gaHHbIX. AnroputM RLE. Anroputv Xaddmana.
Anroputm LZW. Anroputmel ckaTusi JAaHHBIX C TOTEPSIMU. Y MEHbIICHUE
IyOuHBI KogupoBaHus BeTa. OCHOBHBIC Ujien anroputMmoB cxatus JPEG, MP3.

CkopocTh mepenayd  JaHHBIX. 3aBUCUMOCTb BpPEMEHM TNepeayd  oOT
MH(POPMAIIMOHHOTO 00bEMa JAaHHBIX W XapaKTEPUCTHK KaHalla CBSI3U. [IpUyuHbI
BO3HMKHOBEHHUS OIMOOK Tmpu Tmepefade JaHHbIX. Konbl, T03BOJISIONINE
OOHapy>XHWBaTh M WUCHPABIATH OIMIMOKH, BO3HUKAIONIME NpPU TMepenade JTaHHBIX.
Paccrosamne Xsmmunra. Koguposanue ¢ moBroperreM 6utoB. Koapl XaMmuHra.

Cucrembl. KoMmoHeHTBI cucTeMbl M HUX B3auMmopeiictBue. CHCTEMHBIHI
s dext. Ynpapnenue kak nHGOpMaIMOHHBIN Tiporiecc. OO0paTHas CBSI3b.

Mogenn u monenupoBanue. Llens moaenupoBanusi. COOTBETCTBUE MOJAEIH
MOJEIUPYEMOMY OOBEKTY WJIM Mpolieccy, Ueiau mojenupoBanus. Gopmanuzanus
MPUKJIAIHBIX 3a]1a4.

[IpencraBienne pe3yabTaTOB MOJCIUPOBAHUS B BHUAC, YIAOOHOM IS
BOCTIIPHSITHS YeIOBEKOM. [ paduueckoe mpeacTaBIeHUE JaHHBIX (CXEMBbI, TaOJIUIIbI,
rpaduxn).

I'padp1. OcHoBHBIE TOHATHS. Buast rpados. Onucanue rpadoB ¢ MOMOIIBIO
MaTpull CMEXKHOCTH, BECOBBIX MAaTpHI], CIUCKOB CMEXKHOCTU. PemeHue
AITOPUTMUYECKUX 3a/lad, CBSI3aHHBIX C aHalu3oM TIpadoB (IIOCTPOCHHE
ONTUMAJIBHOTO NYTH MEXKIY BepIIMHAMU Tpada, OmpeAecieHUue KOJIMYeCTBa
pa3IUYHBIX TyTEed MEXAYy BEpIIMHAMH OPUEHTUPOBAHHOIO AlUKIMYECKOTO

rpada).



HepeBbs. bunapnoe nepeBo. [lepeBbst moucka. CrocoObl 00Xxoja Jepena.
[IpencraBienne apupMeTUYECKUX BBIPAXKEHUN B BUE JepeBa. J{MCKpPETHBIE UTPHI
JIBYX UTPOKOB ¢ nojiHoM nHdopmarueit. [loctpoenue nepesa nepedopa BapHuaHTOB,
OMMCAHME CTPATETHH UrPbl B TAOIMYHON (hopme. BHIUrpHIIIHBIE U TPOUTD BIIIHBIE
MO3UIINH. BBIUTPBILIHBIE CTPATErUH.

CpencrBa UCKYCCTBEHHOTO HMHTEIUIEKTa. CepBUCHI MAIIMHHOTO IEPEBOAA U
pacno3HaBaHusa ycTHOM peud. KorHutuBHbIE cepBHUCHL. MneHTU]UKanus U MOUCK
M300paKEHUM, pacrio3HaBaHUE 1L, CamooOyuaroruecs CUCTEMBI.
HckyccTBeHHBI MHTEIJIEKT B KOMIIBIOTEPHBIX Urpax. Mcmonb3oBaHue MeETO0B
UCKYCCTBEHHOTO MHTEJJIEKTa B oOydarmux cucremax. lMcnonb3oBanue MeTonoB
UCKYCCTBEHHOTO MHTEJUIEKTa B poboTtoTexHuke. MuTepHeT Bemel. IlepcrnekTuBsl
Pa3BUTHS KOMIIBIOTEPHBIX MHTEIEKTYalbHBIX cucTeM. HelipoHHble ceTu.

AJITOPUTMBI U IPOTPAMMHUPOBAHNE

Qdopmanuzanuga  OoHATHS — anroputMma. Mammnaa — TeropuHra — Kak
yHUBEpCaiabHasi MOJeib BeuncieHni. Tesuc Yépua—Trropunra.

OneHka CII0KHOCTU BbIUMCICHUI. Bpems paGoTbl U 00BbEM HCIONIB3yeMOi
namsTH, WX 3aBUCHUMOCTh OT pa3Mepa HMCXOAHBIX AaHHbIX. OneHka
ACUMIITOTUYECKOW  CJIIOXKHOCTH ~aJITOPUTMOB. AJTOPUTMBI  MOJMHOMHUAIBHOM
cnoxHoctu. IlepeGopHbie anroput™mbl. [Ipumepbl pa3TUYHBIX —aAJITOPUTMOB
pelIeHns OJJHOM 3a/1a4i, KOTOPbIE UMEIOT PA3IMYHYIO CIOKHOCTb.

[Touck mOpoCTHIX 4YMCENl B 3aJaHHOM JUAIa30HE C TOMOILIBI alropuTMa
«penieto DparocdeHar.

MHoropa3zpsiAHbie 1eble YUCIa, 3a1a4d JUITMHHON apu(QMETHKH.

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

Crexkn. AHanu3 TMPaBWIBHOCTH CKOOOYHOTO BBhIpaKeHUA. Brruncinenue
apu(METHIECKOTO BBIPAYKEHHUSI, 3aIIMCAHHOTO B MOCTPUKCHON popme.

Ouepenu. Mcnonp30BaHue oyepen Juisl BpEMEHHOTO XPAHEHUS JaHHBIX.

Anroputmbel Ha rpadax. IlocTpoeHne MHUHHUMAaNIbHOIO OCTOBHOTO JepeBa
B3BEILIEHHOT'O CBSI3HOTO HEOPHEHTHpOBAHHOro rpada. KonnyecTBo pa3inyHbIX
MyTe MEXIy BEpIIMHAMHU OPUEHTHPOBAHHOTO AIMKIMYECKOTro rpada. AITopuTMm
JIeUKCTpBI.

JepeBbs. Peanmm3anus gepesa ¢ MOMOLIBIO CCBUIOYHBIX CTPYKTYp. JIBOMYHBIE
(Ounapubie) nepeBbs. llocTpoeHue paepeBa sl 3aJaHHOTO APHUPMETHUYECKOTO
BbIpakeHMs. PekypcuBHBIE alropuTMbl 00xoaa aepeBa. lMcmonp3oBaHue cTeka U
ouepeau s 00X0/1a JiepeBa.

JluHamuyeckoe MpPOrpaMMHUpPOBAHME KAk METOJ peleHus 3afad  C
COXPAHEHUEM IPOMEXKYTOUHBIX PE3YyJIbTATOB. 3a/Jaud, pPEUIa€Mble C IOMOUIBIO



JTMHAMHYECKOTO MPOTPAMMHUPOBAHUS: BBIYUCICHUE PEKYPCUBHBIX (YHKIUH,
MOACYET KOJIMUECTBA BApUAHTOB, 3a/1a4l ONTUMHU3AIUU.

[lonsitTue 06 0OBEKTHO-OPUEHTUPOBAHHOM MHpOrpaMMHpoBaHUU. OOBEKTH U
kiaccel. CBOMCTBA U METOJbl 00BEKTOB. OOBEKTHO-OPUEHTUPOBAHHBIA aHAJIU3.
Pa3paboTrka mporpaMM Ha OCHOBE OOBEKTHO-OPUEHTHUPOBAHHOTO IMOAXOA.
WNukancynsmus, HaclieI0BaHUEe, MTOJIUMOPDU3M.

Cpensl ObicTpoii pa3paboTku mnporpamm. IIpoektupoBanue wuHTEpdeiica
noyib3oBarens. Vcmonb3oBaHWE TOTOBBIX — YIPABISIEMBIX  3JEMEHTOB IS
nocTpoeHust uaTepderica.

O630p  s3bIKOB  mporpammupoBanus.  [loHstue o0  mapaaurmax
IporpaMMHUPOBAHUS.

NupopmManmoHHbIE TEXHOJIOIHH

Otanbl  KOMIIBIOTEPHO-MATEMAaTHUYECKOTO  MOJICIMPOBAHUSI:  MMOCTAHOBKA
3aj1aud, pas3paboTKa  MOJEIM, TECTUPOBAHUE  MOJEIU, KOMIIBIOTEPHBIN
AKCTIEPUMEHT, aHAJIU3 PE3yJIbTaTOB MOJICIIUPOBAHUSI.

Jluckperuzanuss TpU MaTEMAaTUUYECKOM MOJCIUPOBAHUN  HEMPEPHIBHBIX
npoiieccoB. MogenupoBanue JABWXKEHUS. MojenupoBaHue  OHOJOTHUYECKUX
cucteM. MaremaTudeckue  MOJEIU B DKOHOMHUKE.  BBIYMCIHTENBHBIC
AKCHEPUMEHTHI C MOJICIIIMHU.

O06paboTKka pe3yJabTaTOB SKCHEpUMEHTa. MeToJT HaMMEHBIINX KBaJpaTOB.
OneHka 4YHCIOBBIX TApaMeTpPOB MOEIUPYEMBIX OOBEKTOB M  IMPOIECCOB.
BoccranoBienue 3aBUCUMOCTEN 1O PE3YyJIbTaTaM 3KCIIEPUMEHTA.

BepositHocTHbie  mopenu.  Metoast  Monte-Kapmo.  MiMuTtanmoHHOE
MonenupoBanue. CUCTEMbI MaCCOBOTO 00CTYKUBAHUSI.

TaGmuunbple (pensuuoHHBIC) 0a3bl JMaHHBIX. Tabmmia — TpeAcTaBICHUE
cBeleHHi 00 OMHOTHMIHBIX 00BekTax. Iloie, 3amuch. Kimrou tabaumel. Pabora ¢
roroBoii 0a30il AaHHBIX. 3amoJIHEHWE Oa3bl JaHHBIX. [loMCK, COpPTHpOBKa H
bunbTpanug MaHHBIX. 3ampOChl Ha BBIOOPKY JaHHBIX. 3ampOChl C MapaMeTPaMH.
Boluncnsiembie mojs B 3ampocax.

MHororabnuynbie  0a3bl  JaHHBIX. THIIBI CBSA3€H MeEXAy TaOJIUIIaMH.
Buemnuii ximro4. [lenoctHOCTh 6a3bl TaHHBIX. 3aMPOChl K MHOTOTAOIUYHBIM 0a3am
JAHHBIX.

NutepHer-ipuiioxenus. [lonsTre 0 CEpBEpHON U KIIMEHTCKOM YaCTAX CauTa.
TexHoNmorus: «KJIUEHT — CepBEP», €€ NTOCTOMHCTBA M HenocTaTku. OCHOBBI SI3bIKA
HTML u xackamaeix Tabmur ctwied (CSS). Cuenapum Ha s3bike JavaScript.
®opmbl Ha BEO-CTpaHHUIIE.

Pasmemnienne BeO-caiiToB. Ycimyra XocTHHTA. 3arpy3ka (aiioB Ha CauT.

BBoa n300pakeHHil ¢ MCMOJIB30BAHUEM PA3TUYHBIX IUMPOBBIX YCTPOMCTB
(mudpoBbIX (oToamnmnapatoB U MUKPOCKOIOB, BUIEOKAMEpP, CKAHEPOB U JPYTUX



ycTpoiicTB). I'paduueckuii penakrop. Paspemenne. Kagpuposanue. McnpaBnenue
nepcrekTuBbl.  I'mctorpamma.  Koppekuuss  ypoBHEH, KOpPpEeKUHs  ILIBETA.
OOecnBeunBaHuEe LBETHBIX H300pakeHuil. Peryms. PaGota ¢ obOmactamu.
QUIbTPHI.

MHuorocnolinble n3o0paxkeHus. TexcroBble ciou. Macka cnos. Kanainbl
Coxpanenue BbiaesneHHONW oOnactu. IloaroroBka wirocTparuil 1as BeO-calTOB.
AHUMUpOBaHHBIE H300paKEHUS.

Bekrtopnas rpaduka. IlpumutuBbl. HW3mMeHeHHe moOpsiaKa 3JIEMEHTOB.
BreipaBHuBaHue, pacnpenenenue. ['pynnupoBka. Kpusble. @opMarsl BEKTOPHBIX
pucyHkoB. Mcnonb3oBanue KOHTYpoB. BekTopu3zaiius pacTpoBbIX H300paXeHUH.

[IpyHOMNBI  TIOCTPOEHUS M PENAKTUPOBAHUS TPEXMEPHBIX  MOJEIEH.
Cerounble Mogenu. Marepuanbl. MoaennpoBaHHE€ HWCTOYHUKOB OCBEILICHMS.
Kamepsl. ApautuBHble TexHonoruu (3D-npunrtepsl). Ilonsthe o BUpTyalbHON
PEaIbHOCTU U JOTIOJIHEHHOW PEaJbHOCTH.



INTAHUPYEMBIE PE3VIJIbTATbBI OCBOEHHA IIPOI'PAMMBI 110
MHO®OPMATUKE (YTJIVBJIEHHBIM YPOBEHbB) HA YPOBHE CPEJIHEI'O
OBUIEI'O ObPA3OBAHUA

JIMUYHOCTHBIE PE3YJIbTATBI

JIn4HOCTHBIE  pe3yNbTaThl  OTPAXKAIOT TOTOBHOCTH M CHOCOOHOCTH
oOy4Jaromuxcs pPyKOBOACTBOBAThCA CPOPMUPOBAHHOW BHYTPEHHEW MO3UIMEH
JUYHOCTH, CHUCTEMON IIEHHOCTHBIX OpHEHTAllMi, TO3UTUBHBIX BHYTPEHHUX
yOEXKJICHUM, COOTBETCTBYIOIIUX TPAJAUIIMOHHBIM IIEHHOCTSIM  POCCUHCKOTO
o0111ecTBa, pacIIUPEHUE KU3ZHEHHOTO OIbITa W OMbITA JEATEILHOCTH B IpPOIIECCe
peanuzalu  CpeACcTBaMM  y4eOHOro MpeaMeTra OCHOBHBIX  HaIpaBJICHUM
BOCIIUTATEIILHON JIEITEIIbHOCTH.

B pesynbrate wusyuenus wuHGOPMATHKU Ha YPOBHE CpEIHEro OOIIEero
oOpaszoBanus y obOyuaromierocss OyayT copMHUpOBaHbI CIEAYIONIME JTUIHOCTHBIC
PE3YABTATHI:

1) rpa’sKaaHCKOr0 BOCIMTAHUSA:

OCO3HAHHUE CBOMX KOHCTUTYLIMOHHBIX TpaB U OOS3aHHOCTEH, yBa)KCHUE
3aKOHAa U TpaBOMOpSAKA,  COOJIOJEHWE  OCHOBONOJATAIONIMX  HOPM
MH(GOPMAIIMOHHOTO TIpaBa U HH(GOPMAIIMOHHON 0€301aCHOCTH;

TOTOBHOCTh MPOTUBOCTOSITh HMACOJIOTMM SKCTPEMHU3MA, HAIMOHAIU3MA,
KCeHO(OoOnH, AUCKPUMHUHAIIMK 10 COLUAIBHBIM, PEIUTHO3HBIM, PACOBBIM,
HAllMOHAJIbHBIM [PU3HAKAM B BUPTYaJIbHOM MPOCTPAHCTBE;

2) NaTPUOTHYECKOT0 BOCTIMTAHMS:

LEHHOCTHOE OTHOIIEHUE K UCTOPUUECKOMY HACJIEAUI0, TOCTUREHUAM 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 CHUTYAaIlMI0O M TMPUHUMATh OCO3HAHHBIC PEIICHHS,
OPUEHTHPYSACh HAa MOPAJIIbHO-HPABCTBEHHbIE HOPMbI M LIEHHOCTH, B TOM YHUCJE B
cetu MHTepHeT;

4) 3cTETHYECKOT0 BOCTIMTAHMSA:

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

CIIOCOOHOCTh BOCTIPUHUMATH PA3IMYHBIC BHUABl HMCKYCCTBAa, B TOM YHCIIC
OCHOBAaHHOT'O Ha WCIIOJIb30BAaHUU WH(OPMAITMOHHBIX TEXHOJIOTHIA;

5) pusnuecKoro BOCIUTAHUSA:

copMUpPOBAaHHOCTH  3JA0pPOBOTO M 0Oe3omacHOro  oOpaza  JKHU3HHU,
OTBETCTBEHHOTO OTHOIIEHUSI K CBOEMY 3JI0POBbIO, B TOM 4YHCJIE 3a CYET



coOmoieHus1 TpeOOBaHUM 0€30MaCHON AKCIUTyaTallul CPEICTB MHPOPMALIMOHHBIX
¥ KOMMYHUKAIIMOHHBIX TEXHOJIOTHUH;

6) TPy10BOI0 BOCIIMTAHMS

TOTOBHOCTh K AKTHBHOH JEATEIBHOCTH TEXHOJOTUYECKOW W COLMAIbHOU
HaIpaBJIEHHOCTH, CIOCOOHOCTh MHUIIMMPOBATH, MJIAHUPOBATH U CAMOCTOATEIBHO
BBITIOTHSITH TAKYIO JIESTEIIbHOCTD;

uHTepec K cdepaM MNpo(ecCHOHANBHON JAESTENbHOCTH, CBSA3aHHBIM C
WHPOPMATUKOM, MPOrpaMMUPOBAaHHEM M HH(DOPMAIMOHHBIMUA TEXHOJIOTHSIMH,
OCHOBaHHBIMU Ha JOCTIIKCHUSX HAayKd WH(POPMATHKH U HAYYHO-TEXHHUECKOTO
nporpecca, yMEHHE COBEpIIaTh OCO3HAHHBIM BBIOOp Oyayuiei mnpodeccuu u
pean30BbIBaTh COOCTBEHHBIC JKU3HEHHBIC TUIAHBL;

TOTOBHOCTh M CHOCOOHOCTh K OOpa3oBaHMIO M CaMOOOpa30BaHUIO Ha
NPOTSKEHUHU BCEH JKHU3HH,

7) 3KOJIOTHY€eCKOT0 BOCTIUTAHMS:

OCO3HAaHME TJI00aIBHOrO XapakTepa 3KOJOTMYECKHX MpoOiieM M MmyTed HuX
pelieHus, B TOM 4HCIE C Y4€TOM BO3MOXKHOCTEH HH(OpPMAIMOHHO-
KOMMYHHUKAIIHOHHBIX TEXHOJIOTHUH;

8) HeHHOCTH HAYYHOr 0 MO3HAHUSA:

c(OpMUPOBAHHOCTh MMPOBO33PEHMSI, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHs HAyKH, JOCTHKEHMSIM HaydHO-TEXHHYECKOI'0 Iporpecca M
OOIIIECTBEHHOM MPAaKTUKH, 32 CYET IOHUMAHUS POJIU MH(POPMALIMOHHBIX PECYPCOB,
MH(POPMAIIMOHHBIX TPOLIECCOB U HH(POPMALMOHHBIX TEXHOJOTUN B YCIOBHUSIX
U(ppoBOM TpaHCPOpMAIIMK MHOTUX C(Ep KU3HU COBPEMEHHOI'O OOIIECTBA;

OCO3HAaHUE LIEHHOCTH HAYYHOW JEATEIbHOCTH, FOTOBHOCTH OCYILECTBIAThH
HNPOEKTHYIO U UCCIIEIOBATENbCKYIO JAESATENIbHOCTh HHANBUAYAIBHO U B TPYIIIE.

B mpouecce noctukeHHs JTUYHOCTHBIX PE3YJIbTATOB OCBOCHHUS MPOTPAMMBI
no wuHbopMaTUKe Yy OOY4YalOUIMXCS COBEPLIEHCTBYETCS HSMOLMOHAJIBHBIH
MHTEJUIEKT, PEANOIaraonmil chopMupoBaHHOCTb:

CaMOpPETyJIMPOBAaHUS, BKIIOYAIOIIETO CaMOKOHTPOJb, YMEHHE NPUHUMATh
OTBETCTBEHHOCTh 32 CBOE IIOBEACHUE, CIIOCOOHOCTh aJanTHPOBAThCS K
HMOLIMOHAJIHBIM U3MEHEHUSIM U MPOSABIATH THOKOCTh, OBITh OTKPBITBIM HOBOMY;

BHYTPEHHEW MOTHBAIMH, BKJIIOYAIOMIEH CTPEMIIEHUE K JOCTHKEHUIO 1IeNU U
ycrexy, ONTHUMH3M, MHHUIIMATUBHOCTb, YMEHHE IEeHCTBOBAaTh, MCXONS M3 CBOMX
BO3MOKHOCTEH;

AMMATHUH, BKIIOYAIOMIEH CIOCOOHOCTh MOHUMATh SYMOIIMOHAIBHOE COCTOSIHUE
APYTUX, YYUTHIBaTh €r0 MPU OCYIIECTBIEHUH KOMMYHHUKAIIUM, CIIOCOOHOCTH K
COYYBCTBHIO M CONEPEKUBAHUIO;

COLIMAJIbHBIX HABBIKOB, BKIIOYAIOIINX CIOCOOHOCTH BBICTPANBaTh OTHOILICHUS
C IPYTHUMH JIFOJIbMH, 3a00TUTHCS, MPOSBIIATH HHTEPEC U pa3periaTh KOHQIUKTHI.



METANPEIMETHBIE PE3YJIbTATBI

B pesynpraTe wu3ydeHmss HHOOPMATUKM HAa YpPOBHE CPEAHETO OOIIEro
oOpa3zoBaHus y oOyuaromerocs OynyT chOpMUPOBaHbI MeETalpEAMETHbBIE
pe3ynbTaThl, OTPAKCHHBIE B YHHBEPCAIBHBIX YYEOHBIX NEHCTBHUSIX, a UMEHHO —
MO3HAaBaTEeNbHBIC YHHUBEpPCAJIbHBIE y4eOHBIE JEHUCTBUS, KOMMYHUKAaTHBHBIC
YHHUBEpCAJIbHBIE yUueOHBIE IEHCTBHS, pPETYISTUBHBICE YHUBEpCAIbHBIE Y4YeOHBIC
JEHCTBUS, COBMECTHAS €S TEILHOCTb.

Ilo3HaBaTe/ibHBbIE YHHBEpPCAJIbHBIE YUeOHbIE JeHCTBHS

1) 6a30Bble JJOrHYecCKHe eHCTBUS:

CaMOCTOSITeIbHO  (OPMYNHMpPOBAaTH M aKTyaJu3UpoOBaTh  MpodJieMy,
paccMaTpuBaTh €€ BCECTOPOHHE;

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

OTIPENENIATh 1€ JEATCIIbHOCTH, 3a7aBaTh IMapaMeTpbl U KPUTEPUH HX
JOCTHYKCHUS;

BBISIBJIATH 3aKOHOMEPHOCTH M MPOTUBOPEUHUS B paCCMaTPUBACMBIX SIBIICHUSIX;

pa3pabaTbiBaTh IUIAH PEIICHUS TPOOJIEeMBbl C y4€TOM aHajin3a HMEIONIUXCS
MaTepuaIbHbIX U HEMATEPUAIbHBIX PECYPCOB;

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

KOOPJMHUPOBATH M  BBIMOJHATH pabOTy B  YCIOBUAX  peajbHOro,
BUPTYaJIbHOTO U KOMOMHUPOBAHHOTO B3aUMO/ICHCTBHS;

pa3BUBAaTh KPEATUBHOE MBINIJICHUE TIPU PEIICHUH KU3HEHHBIX MPOOIIEM.

2) 0a3oBbIe HCCIeA0BaTEIbLCKUE 1eHCTBUSI:

BJIQ/IETh HABBIKAMHU Y4EOHO-UCCIIEI0BATENbCKOM M TPOCKTHON IEITEILHOCTH,
HaBBIKAMH  paspenieHus MpoOseM, CIOCOOHOCTBIO M TOTOBHOCTBIO K
CaMOCTOSITEJIbHOMY MTOMCKY METOJOB PEIICHUS MPAKTUYECKUX 3a/1a4, IPUMEHEHUIO
Pa3IMYHBIX METOJIOB MO3HAHUS,

OCYLIECTBIISITh PA3JIMYHBIE BHIBl JIESITEIBHOCTH MO TMOJYYEHHUIO HOBOTO
3HAHMSI, €r0 HMHTEPIpETalnH, MPeoOpa30BaHUI0O U MPUMEHEHUIO B Pa3IUIHBIX
y4eOHBIX CHUTyallWsiX, B TOM YHCJI€ TPH CO3JaHUU YYEOHBIX M COIMATBHBIX
MIPOEKTOB;

dbopMHUpOBaTH HAYYHBIN THUI MBIIUICHUS, BIaJIETh HAYYHOU TEPMHUHOJIOTHEH,
KJIFOUE€BBIMU MOHSATUSIMU U METOJIAMHU;

CTaBUTb U (HOPMYIHPOBATH COOCTBEHHBIE 3aJauyd B 00pa30BaTENIbHOU
NEATENIbHOCTU Y KU3HEHHBIX CUTYAIUsX;



BBISIBJISITh TIPUYMHHO-CJICJACTBCHHBIC CBSI3M M aKTyaJU3WpOBaTh 3a/ady,
BBIIBUTATh THUIOTE3y €€ pelieHUs, HaXOJWTh apTyMEHTHhI IS JT0Ka3aTelIbCTBA
CBOMX YTBEP)KIICHUM, 3a/1aBaTh MMApaMETPhl U KPUTESPUH PCIICHUS;

aHANMM3UPOBATh TIOJYYCHHBIE B XOJAC PCIICHHUS 3aJadyd  Pe3yJIbTaThI,
KPUTUYECKU OIICHUBATH WX JIOCTOBEPHOCTH, IPOTHO3UPOBATH U3MEHEHUE B HOBBIX
YCIIOBUSAX;

JaBaTh OIICHKY HOBBIM CHUTYaIIUSM, OIICHHBATh IPUOOPETEHHBIN OIIBIT;

OCYIICCTBIISITh IIEJICHANPABIICHHBIN IMOMCK TIEPEHOCa CPEACTB U CITOCOOOB
JEHCTBUS B TPO(PECCHOHATIBHYIO CPEY;

YMETh TICPCHOCUTh 3HAHHUS B IMO3HABATEIBHYIO M IPAKTHYECKYIO OO0JIacTH
KA3HENEATEILHOCTH;

yYMETh HHTCTPUPOBATH 3HAHUS U3 PA3HBIX MPEIMETHBIX 00JIaCTEH;

BBIJIBUTATh HOBBIC HWJCH, MpeJiaraTh OpUTHHAIBHBIC MOJAXOABl U PEIICHHS,
CTaBUTH NIPOOJIEMBI U 33J1a4H, JIOMYyCKAIONIHE aIbTCPHATUBHBIC PEIICHUS.

3) paboTa ¢ unpopMmaumeii:

BJIQJICTh HABBIKAMH IOTYYCHUS WH(GOPMAIIUU M3 UCTOYHUKOB PAa3HBIX THIIOB,
CaMOCTOSITEJIbHO ~ OCYIIECTBIIATh  IOWCK,  aHajJu3, CHUCTEMAaTU3AIHMI0 M|
MHTEPIIPETAIINI0 HHPOPMAIIUN PA3IMIHBIX BUAOB U (POPM IIPE/ICTABICHUS;

co3gaBaTh TEKCTHI B pa3uyHbBIX (dopmMaTax ¢ YYETOM Ha3HAYCHHS
uHpOpMAIlMK W IICJICBOM  ayJUTOPUH, BBIOMpas ONTUMAaJIbHYIO  (QopMy
NPEJICTABIICHUS U BU3YyaJIH3allvH;

OIICHMBATh JIOCTOBEPHOCTb, JISTUTUMHOCTh HH(pOpPMAIIMH, €€ COOTBETCTBHE
IIPABOBBIM M MOPAJIBHO-3THYECKUM HOpMaM;

UCIIOJIb30BaTh  CpPEACTBA  HMH(POPMAIIMOHHBIX M  KOMMYHHKAI[MOHHBIX
TEXHOJIOTUH B PEIICHUU KOTHUTHBHBIX, KOMMYHHUKATHBHBIX U OPraHHU3aI[MOHHBIX
3a1a4 ¢ COOJIOJICHHEM TpeOOBaHUN HAProOHOMHUKH, TEXHUKH O€301acHOCTH,
TUTHCHBI, PECYpPCOCOCPEIKCHHS, TPABOBBIX MW OTUYECKUX HOPM, HOPM
nH(OPMAITMOHHON 0€30MaCHOCTH;

BJIAJETh  HABBIKAMH  pAacloO3HaBaHWUS W 3alIUTBl  WH(OpMamww,
nH(pOpMAIIMOHHOM 0€30TaCHOCTH JIMYHOCTH.

KommyHuKkaTHBHBIE YHUBeEPcadbHbIE yUeOHbIe 1eficTBUs

1) oOmenme:

OCYIIECTBIISITh KOMMYHHUKAIIUXA BO BCeX chepax KU3HM;

pacmo3HaBaTh HeBepOadbHBIE CpeACcTBa OOIEHWs, MMOHWMATh 3HAYCHHE
COMAJIbHBIX 3HAKOB, pPacCIIO3HABATh IIPCAIIOCHIIKHU KOH(I)J'II/IKTHBIX CI/ITyaI_II/Iﬁ nu
CMATYATH KOH(bHHKTBI;

BJIQJIETh  PAa3JUYHBIMM  CIIOCOOAMHM  OOIIEHHWS ©W  B3aUMOJICHCTBHS,
apryMEHTHUPOBAHHO BECTHU JUAJIOT, YMETh CMAT4aTh KOH(MIUKTHBIE CUTYyAIlUH;



Pa3BEPHYTO M JIOTUYHO M3JIAraTb CBOK TOYKY 3PEHUS C HCIOJIB30BAHUEM
SI3BIKOBBIX CPEJIICTB.

2) coBMecTHAasl 1eATeJIbHOCTD:

[IOHUMAaTbh W MUCIIOJIB30BaTh MPEUMYIIECTBA KOMAHIHOW U WHIWBUIAYAIBHOU
paboThI;

BbIOMpATh TEMAaTUKy M METOJbl COBMECTHBIX IEHCTBUH € Y4YETOM OOIIMX
MHTEPECOB U BO3MOKHOCTEN KaXKOI'0 YICHA KOJUICKTUBA,

IIPUHAMATh L€IM COBMECTHOM  JACATEIIBHOCTH, OpPraHU30BbIBATH U
KOOPAWHUPOBATh JIEUCTBUS II0 UX JOCTMIXKEHMUIO: COCTAaBJIATH ILIAH JIEMCTBUH,
pacnpenensiTh poid ¢ YYETOM MHEHUH YYaCTHUKOB, OOCYXJaTh pE3yJbTaThbl
COBMECTHOM paboThI;

OLICHUBATh KAadye€CTBO CBOEr0 BKJIaJa M KaXKJIOIO y4YaCTHHKA KOMAaHIbl B
oO1uit pe3yabTaT Mo pa3pabOTaHHBIM KPUTEPUSIM;

pejjaraTb HOBBIE IIPOEKThI, OLICHMBATh HJEU C MO3ULUU HOBU3HHI,
OPUTMHAJIBHOCTH, IPAKTUYECKOU 3HAYMMOCTH;

OCYILECTBIIATh IIO3UTUBHOE CTPATErMYECKOE TMOBEICHUE B PaA3JIMYHBIX
CUTYalUSX, TPOSBIIATh TBOPUECTBO U BOOOpaKEHUE, OBITh MHULIUATUBHBIM.

PerynsiTuBHbIe YHHBepcaJibHbIe YUueOHbIe AeiicTBUS

1) camoopranusanus:

CaMOCTOSITEJIbHO OCYUIECTBIIATh IMO3HABATENIbHYIO NIE€SITENbHOCTh, BBISBISATH
npo0JieMbl, CTaBUTh U (HOPMYJIMPOBATH COOCTBEHHBIE 3a/1auyd B 00pa30BaTEIbHOM
NEATENbHOCTU U dKU3HEHHBIX CUTyalUsX;

CaMOCTOSITEJIbHO ~ COCTABJIATH IUIAH pEIICHUs TNpoOJieMbl €  Y4ETOM
UMEIOIIUXCS PECYPCOB, COOCTBEHHBIX BO3MOXKHOCTEH U MPEANOUYTECHU;

JaBaTh OLIEHKY HOBBIM CUTYAaIUsIM;

pacHIMpATh paMKH Y4eOHOTO MpeIMEeTa Ha OCHOBE JIMYHBIX MTPEATIOYTCHU;

JIeaTh OCO3HAHHBINA BBIOOp, apTyMEHTHPOBATH €r0, OpaTh OTBETCTBEHHOCTH
3a pPELIEHNUE;

OIICHUBATh MPUOOPETEHHBIN OTIBIT;

CrocoOCTBOBaTh (OPMUPOBAHUIO W TPOSBICHUIO MIMPOKON SPYIUINH B
pa3HbIX OOJIACTSIX 3HAHUM, IOCTOSHHO IOBBINIATh CBOW 00pa3oBaTENbHBIA U
KYJIbTYPHBIN YPOBEHb.

2) CAMOKOHTPOJIb:

JaBaTh OLIEHKY HOBBIM CHTYallUsIM, BHOCUTb KOPPEKTUBBI B JIESITEIBHOCTD,
OLIEHUBATh COOTBETCTBUE PE3YJIbTATOB LIENISIM;

BJIAJ€Th HABBIKAMHU  [O3HABATENIbHOM  peduiekcuu Kak  OCO3HaHUs
COBEpIIAEMBIX JEWCTBUA M MBICIHUTENBHBIX MPOLECCOB, HX pE3yJIbTATOB U



OCHOBAaHMM, MCIOJb30BaTh MPUEMBI PEPIIEKCUU ISl OLIEHKH CUTYyallMH, BbIOOpa
BEPHOI'O pELICHNS;

OLICHUBATh PUCKH U CBOEBPEMEHHO IPUHUMATh PELICHUS IO X CHHKEHUIO;

IIPUHUMATh MOTHBBI M AapryMEHTHl JAPYIMX IPH AHAIN3E PE3YIbTATOB
NEATEITBHOCTH.

3) npuHATHSA ce0s U APYTUX:

OpPUHUMATh ce0sl, MTOHMMas CBOU HEJJOCTATKU U JOCTOMHCTBA;

IPUHUMATh MOTHBBI M AapryMEHTHl JAPYIMX MPH AaHAIU3E PE3YIbTATOB
NEATEIbHOCTH;

NpU3HABaTh CBOE MPABO M MPABO JAPYTUX Ha OLIUOKY;

pa3BHUBaTh CIOCOOHOCTH MOHUMATh MUP C TIO3ULUHU APYTOro YEIOBEKA.

NPEAMETHBIE PE3YJIBTATHI

B mpomnecce um3ydenuss xkypca uHPpoOpMaTUKU yriayonéHHoOro ypoBHs 6 10
K1acce oOydaromMHCs  OyayT  JOCTHUTHYTHI — CICAYIOIIHME  TIPEJAMETHBIE
PEe3YIbTATHI:

BJIAJICHUE TPEJICTABICHUSIMH O POJUW HH(GOpPMAlMM W CBSI3aHHBIX C HEH
IPOIECCOB B TPUPOJE, TEXHUKE M OOIIECTBE, TMOHATUAMHU «UHGMOPMAIIIS»,
«MHQOPMALIMOHHBIM  TMPOIECC»,  «CUCTEMA»,  «KOMIIOHEHTHI  CHCTEMBD»,
«cucteMHbI AGHexTy, «MHPOPMAIIMOHHAS CHCTEMAaY, KCUCTEMA YIIPABICHUSIY;

BJIQJICHHE METOJaMH ToucKka HuHpopMmanuu B cetu HHTepHer, ymeHue
KPUTHYECKHU OLICHUBATh WH(OPMAIINIO, TOJIYYeHHYIO U3 ceTH MHTepHeT;

yMEHHE XapaKTepu3oBaTh OOJbIINE JaHHBIC, MPUBOJAUTH MPUMEPHI
UCTOYHUKOB HMX TIOJyYCHHMs] ¥  HAmpaBJICHUS  HUCIOJIb30BaHUS, YMEHHE
KJIaccu(UIUPOBATh OCHOBHBIC 3aJlayd  aHalu3a JaHHBIX (IIPOTHO3WPOBAHUE,
KJaccuuKarms, KJIacTepH3aIus, aHaIn3 OTKJIOHEHUH ), MOHUMATh
MIOCIIEIOBATENIbHOCTD PELICHUS 3a7a4 aHalln3a JaHHBIX: COOp MEPBUYHBIX JaHHBIX,
OYMCTKA U OIICHKAa KauecTBa JaHHBIX, BHIOOpD W/WIM TOCTPOECHUE MOJEIH,
npeoOpa3zoBaHue JAaHHBIX, BU3YAITH3AIUs JAaHHBIX, MHTEPIPETALUs PE3YIbTaTOB;

MOHMMAaHNE OCHOBHBIX TIPUHIIMIIOB YCTPOHCTBA M (PYHKIIMOHHPOBAHUSA
COBPEMEHHBIX CTAIIMOHAPHBIX U MOOWMIBHBIX KOMIBIOTEPOB, TEHACHIIUN Pa3BUTHS
KOMIBIOTEPHBIX TEXHOJOTUH;

BJIAJICHUE HABBIKAMH PAa0OThI C OMEPAIMOHHBIMU CHUCTEMaMHU, OCHOBHBIMU
BUJIaMH TPOrpaMMHOI0 OO€CleueHHs] JJisl pelIeHus ydyeOHbIX 3aJay 1o
BBIOPaHHOM CIICIIUATN3aINNT;

HaJU4Me MPEJCTABICHUN O KOMIBIOTEPHBIX CETAX U UX POJIU B COBPEMEHHOM
MHUpe, 0 0a30BbIX NPUHIUIIAX OPraHU3alUU U PYHKIHMOHUPOBAHUS KOMITBIOTEPHBIX
ceredd, 00 OOIMMX NOPUHIUIAX pa3pabOTKU U (PYHKIUOHUPOBAHUS HHTEPHET-
MIPUJIOKEHN;



MOHMMaHWE Yrpo3 HWHPOPMAIMOHHON 0€30macHOCTH, HWCHOJIb30BaHUE
METOJIOB M CpPEICTB MPOTUBOACUCTBHA OJTUM yIrpo3aMm, COOJIOJICHHE Mep
0€30MacHOCTH, MPEAOTBPALIAIONINX HE3AKOHHOE PACIIPOCTPAHEHUE MEPCOHATBHBIX
JaHHBIX, COOJII0/IEHNE TPEOOBAHUM TEXHUKU 0€30MaCHOCTH U TMTHEHBI IpU padoTe
C KOMITBIOTEpAMH U JPYTUMHU KOMITOHCHTaMH ITU(GPOBOTO OKPYIKEHHSI, TOHUMAHHE
MPABOBBIX OCHOB HWCIOJB30BAHMS KOMITBIOTEPHBIX IMpoTrpaMM, 0a3 TaHHBIX H
pabotel B ceTn MIHTEpHET;

NOHMMAaHWE OCHOBHBIX MPHUHITUIIOB JHCKPETH3AIlMH PA3JIMYHBIX BHJIOB
UHPOpMAIMK, YMEHHE ONpeneisITh HWHPOPMAIMOHHBIH OOBEM TEKCTOBBIX,
rpauUecKkuX W 3BYKOBBIX JaHHBIX MPHU 3aJIaHHBIX TapaMeTpax JUCKPETH3allnH,
YMEHHE ONpPENCIATh CPEIHIO CKOPOCTh TMepeaadyd JaHHBIX, OICHUBAThH
U3MCHCHHE BPEMCHHU IMepeiadyd INpU HM3MCHCHHH HWH(POPMAIMOHHOTO 00BEMa
JAaHHBIX ¥ XapaKTePUCTUK KaHaJIa CBSI3H;

YMCHHE WCIIOJIB30BaTh MPH PEIICHUH 3aJa4 CBOMCTBA MO3UIIMOHHOW 3alUCH
YKCEJI, AJITOPUTMA ITOCTPOCHUS 3aITUCH YUCIIA B MMO3UIIMOHHOW CUCTEME CUMCIICHHUS
C 3a/IaHHBIM OCHOBaHHEM M TOCTPOCHHS YHCIa 10 CTPOKE, COAEpIKaIle 3amuch
ATOTO YHCIa B TIO3WIIMOHHOW CHUCTEME CUWCIICHHS C 3aJaHHBIM OCHOBaHUEM,
YMCHHE BBITIONHATh apu(METHUECKUE OIepalid B TO3WIIMOHHBIX CHCTEMax
CUMCIICHUS;

yYMEHHE BBIMOJHATH MPeoOpa3oBaHUsl JIOTUYECKUX BBIPAKEHUU, HCIIONb3YS
3aKOHBl anreOpbl JIOTUKH, YMEHHE CTPOUTh JIOTMYECKOE BBIPAXKEHHE B
JTU3BIOHKTUBHON M KOHBIOHKTUBHON HOPMAaJIbHBIX (pOopMax Mo 3aJaHHOW TaOiuile
UCTUHHOCTH, MCCJENOBaTh OO0JACTh MCTUHHOCTH BBICKA3bIBAHUSA, COJEPIKAIIETO
NepeMeHHbIe, PeIlaTh HECIOKHBIEC IOTUUECKUE YPAaBHEHUS U CUCTEMbI YpaBHEHUN;

NMOHUMaHHE 0a30BBIX QJITOPUTMOB OOpPAOOTKHM YHCIOBOM W TEKCTOBOMU
uHbOpMaIMK (3aITUCh YUCET B TMO3UIIMOHHON CHUCTEME CUUCIICHHS, HAXOXKICHHE
BCEX MPOCTHIX YKCEI B 33JJaHHOM Juana3oHe, 00padoTKa MHOTOPA3PSIHBIX IIEJIBIX
YyCell, aHAJIN3 CUMBOJIBHBIX CTPOK U JIPYTHX), AITOPUTMOB MOUCKA U COPTHUPOBKH,
YMEHHUE ONPENEeNsATh CIOKHOCTh HM3y4aeMbIX B Kypce 0a30BBIX aJIrOpPUTMOB
(cyMMupoBaHUE DJJIEMEHTOB MacCHBa, COPTUPOBKAa MaccuBa, MepeOOpHbIC
QITOPUTMBI, IBOMYHBIA TIOMCK) W MPHUBOJIUTH MPUMEPHI HECKOJIBKUX aJITOPUTMOB
Pa3HOM CIOKHOCTH JJIs1 PEIICHUST OJTHOM 3a/1a4u;

BJIQJICHHE YHUBEPCAIBHBIM S3BIKOM MPOTPAMMHUPOBAHUS BBICOKOTO YPOBHS
(Python, Java, C++, C#), npexncraBieHuUsMH O Oa30BBIX THIAX JdaHHBIX U
CTPYKTypax JaHHBIX, YMEHHE WCIOJb30BaTh OCHOBHBIC  YIIPABISIOIINE
KOHCTPYKIIMH, YMEHHE OCYIIECTBIATh aHAIW3 NPEIJIOKEHHON MPOrpamMMbI:
OTIPEICISITh PE3YNBTATHl PA0OTHI MPOTPAMMBI MPHU 3aJaHHBIX WCXOJHBIX JTAHHBIX,
OTIpEJIeNSITh, TMPU KAKUX HCXOJHBIX JAHHBIX BO3MOJXKHO TOJIYYCHHE YKa3aHHBIX



PE3yJIbTATOB, BBISABIATH JAaHHBIE, KOTOPbIE MOTYT NMPUBECTH K OIMOKE B padoTe
pOrpaMmsl, GOPMYIUPOBATH MPEIOKEHUS 10 YIAYUIIEHUIO TPOTPAMMHOIr0 KO/a;

YMEHHE CO3/1aBaThb CTPYKTYpUPOBAHHbIE TEKCTOBbIE JOKYMEHTHI H
JEMOHCTPAalMOHHbIE MAaTEPHUAJIbI C UCIOJIb30BAHUEM BO3MOKHOCTEW COBPEMEHHBIX
MPOrPAMMHBIX CPEJICTB U 00JIAYHBIX CEPBHUCOB;

YMEHHE UCHOJb30BaTh 3JIEKTPOHHBIC TaOIUIBI ISl aHAJIN3a, MPEACTABICHUS
u  00pabOTKM  JaHHBIX  (BKJIIOYAs  BBIYMCICHHE  CYMMBI,  CPEIHETO
apu(METH4YEeCKOoro, HauOOJBIIET0O W HAUMEHBIIEr0 3HAYECHHM, pelleHue
YpaBHEHHH, BBHIOOp ONTHUMAIBHOTO pEUIeHHUs, NMOA00p JUHUM TPEHJA, PelIeHUe
3a/1a4 MPOTHO3UPOBAHUSA).

B mnponecce uzyuenuss kypca MHGOpPMATHKU YrayOnéHHOTO ypoBHsS 6 11
Knacce oOydaromuMmucs  OyAyT  JOCTUTHYTBI — CIIEAYIOUIME  MpEeIMETHBIE
PE3YNIbTATHI:

YMEHHE CTPOUTh HEpPAaBHOMEpHBIE KOJbI, [OMYCKAIOIIME OJIHO3HAYHOE
JIEKOANpPOBaHUE CcOOOIIeHUH (TpedUuKCHbIE KO/BI), MCHOJIb30BaTh MPOCTEHIINe
KOJbl, KOTOpPbIE TO3BOJISIIOT OOHAPYKUBATh U UCIPABIATh OMIMOKH MpPU Mepeaade
JAHHBIX, CTPOUTH KOJI, 00€CIEeUMBAIOIINNA HAWMEHBIIYI0 BO3MOXXHYIO CPEIHIOI0
JUIMHY COOOIIEHUs MPU HM3BECTHOM YACTOTE CHUMBOJIOB, MOSICHATH MPHUHIIMITBI
paboThI MPOCTHIX AITOPUTMOB CKATHUS JAHHBIX;

yMEHHE peliaTh aJrOPUTMUYECKUE 3aJlayd, CBSI3aHHBIE C aHAJIU30M TIpadoB
(3amauM  TOCTPOEHMSI  ONTHUMAJIBHOTO TIYTH MEXIy BepIIMHamMu rpada,
ONpENEeNIEHUs]  KOJIMYeCTBAa  pa3IMYHBIX  MOyTe  MEXAy  BepLIMHAMHU
OpPUEHTUPOBAHHOTO AIMKINYECKOro rpada), yMEHHE HCIOIb30BaTh JEPEBbs IMPH
aHaNMM3€ W TIOCTPOCHUM KOJAOB W JJisi TMPEACTABICHUS apuPMeTHUeCKHX
BBIPXKCHUH, IPU PELICHUH 3a/1a4 MTOMCKA U COPTUPOBKHU, YMEHHUE CTPOUTH JAEPEBO
UTPHI TI0 33JJaHHOMY QJITOPUTMY, pa3pabaThiBaTh U 0OOOCHOBBIBATH BHIUTPHIIIHYIO
CTPaTETHUIO UTPBIL;

yMeHHE pa3pabaThlBaTh W pEATM30BBIBATH B BHJIE NPOrpaMM 0a30BbIC
aITOPUTMBbI, YMEHUE HCMOJIb30BaTh B MPOrpaMMax JJaHHbIC PA3JIMYHBIX THUIIOB C
y4€TOM OTrpaHMYEHUN HAa JUAIa30H MX BO3MOKHBIX 3HAYEHUW, MPUMEHATH IpHU
pelIeHnH 3a1a4 CTPYKTYPhI JaHHBIX (CIUCKH, CJIOBAapHU, CTEKU, OYEPEAH, JE€PEBDS),
UCIIOIb30BaTh 0a30Bbl€ OMNEpalMd CO CTPYKTYpamMH JaHHBIX, IPUMEHSTh
CTaHJApPTHbIE U COOCTBEHHBIE MOANPOrpaMMBbl [ 0OPaOOTKH YHMCIOBBIX JAHHBIX
U CUMBOJBHBIX CTPOK, HMCIOJIb30BAaTh MPHU pa3padOTKe MporpamMm OHOIMOTEKH
MOATPOTPaMM, 3HaTh (YHKIIMOHAJIBHBIE BO3MOXKHOCTH HHCTPYMEHTAIBHBIX
CPEICTB Cpe/bl pa3paboTKu, yMEHUE UCTIOIb30BaTh CPEACTBA OTJIAJKU MIPOrPaMM B
cpeze IporpaMMUPOBAHUS, YMEHHE TOKYMEHTUPOBATH MPOTPaMMBbI;

YMEHHE CO3/1aBaTh BEO-CTPAHUIIBI;



BJIQJICHNEC OCHOBHBIMH CBEACHUSAMH O 0a3aX MOaHHBIX, HX CTPYKTYpE,
CpeACTBax co3JaHusi U paboOThl C HUMH, YMEHHUE HCIOJIb30BaTh TaOIUYHBIC
(pensnroHHbIe) 0a3bl JAHHBIX (COCTABIISITH 3aMPOCHl B 0a3aX JAHHBIX, BBINOJIHATH
COPTUPOBKY M IMOMUCK 3amuceil B 0a3e JaHHBIX, HANOJHATH pa3paboTaHHYyO Oa3y
JAHHBIX ) ¥ CIIPABOYHBIC CHUCTEMEI;

YMEHHUE HCIOJIb30BaTh KOMIBLIOTEPHO-MATEMaTUYECKUE MOJICIIN JIJIsl aHan3a
00BEKTOB M TIpoIleccOB: (OPMYIUPOBAThH I1€Jb MOJCIUPOBAHUS, BBIMOJIHATH
aHaJau3 pPe3yJbTaTOB, TMOJYYEHHBIX B XOJ€ MOJICIUPOBAHUS, OIICHUBATH
COOTBETCTBHE MOJIEIN MOJIETUPYEMOMY OOBEKTY WM MPOIECCY, MPEACTABIATH
PE3yJIBTaThl MOJICIUPOBAHUS B HATJISTHOM BUJIC;

YyMEHUE OpPraHu30BBIBaTh JUYHOE HWH(POPMAIIMOHHOE MPOCTPAHCTBO C
UCIIOJIb30BAHUEM PA3JIMYHBIX CPEJACTB IMHU(PPOBBIX TEXHOJIOTHH, TOHUMAaHHE
BO3MOXXHOCTECH IH(PPOBBIX CEPBHCOB TOCYJAPCTBEHHBIX YCIYT, MH(PPOBBIX
o0pa3oBaTeIbHBIX CEPBUCOB,;

NOHMMAaHNE OCHOBHBIX MPHUHIIMIIOB PaOOThI, BOBMOXXHOCTCH W OTPaHHYCHUS
MPUMEHEHHS] TeXHOJIOTHH HCKYCCTBEHHOTO WHTEJUICKTAa B Pa3IMUHBIX O0JACTSX,
HaJU4HMe TMPEJCTABICHUM O Kpyre peraeMbIX 3ajJad MAaIlUHHOTO OO0y4YeHUs
(pacmo3HaBaHusl, KjIacCU(PUKAIIMK U TPOTHOZUPOBAHUS) HAIMYHUE MPEACTABICHUN
00  WCMONB30BAaHUM  HMHPOPMAIMOHHBIX  TEXHOJOTUM B Pa3IMYHBIX
npodeccroHaIbHBIX cdepax.



TEMATHUYECKOE IINIAHUPOBAHUE

10 KIIACC
KosmnuecTBo yacos DJIeKTPOHHbIE
HaumeHoBaHue pa3ie/ioB U TeM (ungpossbie)
Ne i/ Konrpoabubie | IIpakTHyeckue
NMPOrpaMmblI Bcero o0pa3oBaTe/bHbIe
padoTsbI padoThI
pecypchbl
Paznea 1. llndposas rpaMmoTHOCTH
11 KomnbroTep - yHuBepcaibHOE YCTPOKWCTBO 6
' 00paboTKH JaHHBIX
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 OcCHOBBI areOphI JOTUKH 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
ANTropUTMBI 00pabOTKH CUMBOJIBHBIX
3.4 P P 5 1

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 AHaIM3 TaHHBIX 8 3
Hroro no pazneny 14
PesepBHOE Bpems 14
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 136 21.5




11 KVIACC

KosmmuecTBo yacoB DJIeKTPOHHbIE
HaumeHoBaHue pa3jiejioB U TeM uugpoBbie
Ne i/ P Konrpoabubie | IIpakTuyeckue (1upp )
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 TaHHBIX 28 10
OCHOBBI 00BEKTHO-OPUEHTUPOBAHHOTO
2.3 PHEHTHP 16 45
POTrPaMMHPOBAHHS
Hroro mo pazgeny 50
Pa3znen 3. UndopmanmoHHbIe TEXHOJIOTHH
KommbroTepHO-MaTeMaTHIecKoe
3.1 P 8 2
MOJICTUPOBAHUE
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




PesepBHOE Bpems

20

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

136

36.5







IHOYPOYHOE IIVIAHUPOBAHHUE

10 KUIIACC
N KoaunuectBo yacos Jara usyyenust
. /;1 Tema ypoka Bcero | Konrpoabnbie | IIpakTtuuyeckue ILian Daxr
padoTsbI padoThI
TpeboBanus TeXHUKN O€30MACHOCTH Y TUTUEHBI TIPU
1 paboTe C KOMITBIOTEpaMU U IPYTUMH KOMITOHEHTAMH 1
M (POBOrO OKPYKEHHS
9 [Tpuntume paboThl KOMIBIOTEPOB M KOMITBIOTEPHBIX 1
CUCTEM
3 OOMeH TaHHBIMHU ¢ TIOMOIIIbIO KH. KoHTposuiepsl 1
BHEIIIHUX YCTPOMCTB
4 ABTOMAaTHYECKOE BBHITTOJTHEHUE MPOTPAMMBI 1
MIPOLIECCOPOM
OnepatuBHas, TOCTOSTHHAS U JIOJTOBPEMEHHAs
5 namMsTh. KoHTposuiepsl BHEMIHUX yCTpoHCTB. [Ipsmoit 1
JOCTYII K MaMATH
6 CoBpeMeHHBIC KOMITBIOTEPHBIE TEXHOJIOTHH 1
7 KounTponsnas pabora no teme «Kommnbrorep — 1 1
YHHUBEpPCaJIbHOE YCTPONCTBO 00pabOTKU JAHHBIX)»
8 [IporpamMmmHoe obecrieueHIE KOMITbIOTEPOB, 1
KOMITBIOTEPHBIX CUCTEM U MOOMJIbHBIX YCTPOMCTB
9 CucremMHO€ MporpaMMHOE OOecrieueHue. 1
OnepalnoHHbIE CHCTEMBI
10 Yrunutel. [paiiBeps! ycrpoiicTs. [lapamnensnoe 1
MIPOrpaMMHUPOBAHUE
1 WNHucTannsnus U IeNHCTAIIISIUS TPOTPAMMHOTO 1
oOecrieueHus
12 @aiinoBsie cucTeMsbl. [[puHIMIBI pa3MeleHus U 1




MMEHOBaHUS (PaiijIoB B JOJTOBPEMEHHON MAMSITH.
[1abn0HBI U1 onMCaHus TPy (GaitaoB

3akoHogarenscTBO Poccuiickoit denepanuu B

13 00J1acTH MPOrPaMMHOTO 00ECTICUeHUS M JAHHBIX

14 KonTtponsHas padora o Teme «IIporpammuoe
obecrieueHne»

15 [TpuHIMITBEI TOCTPOCHUS U aIITapaTHBIE KOMITOHEHTHI
KOMIBIOTEPHBIX ceTeld. CeTeBbIe MPOTOKOIIBI

16 Cetp NHTEpHET

17 Pa3znenenue |P-ceTn Ha mo/ice€TH C MOMOIIBIO MAaCOK
oJIceTen

18 CeTeBoe aIMUHUCTPHPOBAHNE
Bunsr nestensnoctu B cetu MaTepHET. CepBUCH

19 WutepHera. ['ocymapcTBeHHBIE SJIEKTPOHHBIE CEPBUCHI
U yCIyTH

20 Nudopmanronnas 6e301MacHOCTh

21 BpenonocHble mporpaMMHOe 00ecriedeHrEe U METObI
O0pBOBI C HUM

99 [IpakTuueckas paboTa o Teme "AHTUBUPYCHBIC
nporpammsr"

93 Opranu3zanuys JMYHOTO apXyBa UH(POPMALIUH.
PesepBHoe xonuposanue. [laponbHas 3amura apxusa

24 [IudpoBanne TaHHBIX

25 AnroputMm mudpoBanus RSA. Creranorpadus

26 [IpakTuueckas pabota no teme "lludposanue
TaHHBIX"

97 KonTponsHas padorta o teme «KoMmmbsroTepHbie ceTu
1 uH(pOpPMaIMOHHAS 0€30TIAaCHOCThY

28 WNudopmanus, nanHsle ¥ 3HaHusA. H(popMaMoHHbIe




MIPOIIECCHI B TPUPO/IE, TEXHUKE U 00IIeCTBE

HenpepsIBHBIE U TUCKPETHBIE BEIMYUHBI M CUTHAIIBL.
Heo0xoauMocTh AuCKpeTH3anun HHPOpPMaIIH,

29 MpeIHa3HAYCHHOW [T XpaHEHUs, TIepeaadu U .
00paboTKH B IU(PPOBBIX CHCTEMaX
JIBon4yHOE KOMpoBaHue. PaBHOMEpHbBIE U

30 HEpaBHOMEPHBIC KOJbI. JlekoqupoBaHue COOOIICHHUIA, 1
3aIMMCAaHHBIX C TIOMOIIBIO HEPABHOMEPHBIX KOJIOB
Ycenosue @ano. [locTpoeHue 0JHO3HAYHO

31 JIEKOIUPYEMBIX KOJIOB C ITOMOIIBIO fepeBa. ['pad A 1
A. MapkoBa
EnuHuIB 13MepeHns KoJudecTBa HHGOpMAaITiy.

32 AndaBUTHBIN MOAXO K OIICHKE KOJTUYECTBA 1
uHpopmanuu

33 CucTeMBI CUHCIICHHS 1

34 [TepeBoa uncen U3 0AHON CUCTEMBI CUHUCIICHUS B 1
ApYryro

35 JIBowuHas, BOCBMEPUYHAS U IICCTHAIIATCPUIHAS 1
CHUCTEMBI CUHMCIICHUS, CBSI3b MKy HUMU

36 JIBoWuHas, BOCBMEpUYHAS U IICCTHAIIATCPUIHAS 1
CUCTEMBI CUHCIICHUS, CBSI3b MKy HUMU

37 JIBoWuHas, BOCBMEpUYHAS U IICCTHAIIATCPUIHAS 1
CHCTEMBbI CYHCIICHUS, CBSI3b MEXKTy HUMHU

38 ApudmeTnyeckre onepanuy B TO3HIIMOHHBIX 1
CHCTEMAaX CUMCIICHMS

39 Tpouunas ypaBHOBELIEHHAS] CUCTEMA CUUCICHUS 1

40 JIBOon4yHO-aeCITUYHAS CHCTEMAa CUMCICHUS 1

41 KonupoBanue TekcToB 1

42 PacTtpoBoe koanpoBaHue n300pakeHH 1




[TpakTudeckas pabota o teme "Jluckperu3amnus

43 .
rpadudeckoit napopmaryn”
[{BeToBbIE MOENN. BEKTOpHOE KOAUPOBAHHUE.

44 ®opwmarsl (paitnos. TpéxmepHas rpaduka.
@paxranpHas rpaduxa
Koaupoanue 3Byka. OnieHka HHGOPMAITMOHHOTO

45 00BEMa 3BYKOBBIX JAHHBIX MPH 33/IaHHBIX YaCTOTE
TMCKPETH3AIHNA U PA3psITHOCTH KOTUPOBAHHS

46 [IpakTnueckas pabota no teme "Jluckperusanus
3BYKOBOM MH(popMarun"

47 KonTtponsHast padora o Teme «IIpencraBnenne
nH(pOpMAaLUK B KOMIIBIOTEPE»

48 OCHOBBI areOpHl JTOTUKA

49 Jlornueckue omneparuu. TabaUIlbl HCTHHHOCTH
Jlornueckue BoIpakeHUs. JIornyeckue ToxKAeCTBA.

50 Jloka3aTenbCTBO JIOTHYECKUX TOXK/ISCTB C TIOMOIIIBIO
TaOJIMI UCTUHHOCTH
[TpakTuueckas padota o teme «IlocTpoenue u

51 aHaJIn3 TaOJUIl MICTUHHOCTHU B TaOJIMYHOM
IIpoLeccoper

52 Jlornueckue onepaunuy 1 onepanuy HajJl MHOXKECTBaMHU

53 Jlornueckue onepaunuy 1 onepanuy HajJl MHOXECTBaMHU

54 3aKoHBI aJIreOpbl JIOTUKU. DKBUBAJICHTHbIE
IpeoOpa30BaHUs JJOTUYECKUX BBIPAXKECHUN

55 Jlornueckue ypaBHEHHs U CUCTEMbl YpaBHEHHH
Jlornueckue GyHKIMU. 3aBUCUMOCTh KOJIMYECTBA

56 BO3MOJKHBIX JIOTHUECKUX (YHKIUH OT KOJIMYECTBA
aprymMeHToB. I1oHbIe CUCTEMBI JJOrMYECKUX (PYHKIUH

57 Kanonnueckue GopMbl JOrHYECKUX BBIPAKEHHH.




CoBepIICHHBIC JU3bIOHKTUBHBIC U KOHBIOHKTHBHBIC
HOpMaJIbHbIC (POPMBI, AITOPUTMBI X TIOCTPOCHUS 10
TaOJIULIE UCTUHHOCTHU

58 Jloruueckue 3JeMEHThI B COCTaBE KOMIIBIOTEpA

59 Tpurrep. Cymmarop. MHOropa3psiHblii CcymmMaTop

60 [TocTpoenue cxeM Ha JOTHYECKUX JIEMEHTaX. 3aruch
JIOTUYECKOTO BBIPAXKEHUS T10 JIOTUYECKOUN cXeme

61 MUKpOCXeMBbI U TEXHOJIOTHSI X MPOU3BOJICTBA

62 KontponpHas padota no TeMe «OCHOBBI aJireOpbI
JIOTHKH
[IpencraBnenue 1MeNbIX YUCET B TaMATH KOMITBIOTEPA.

63 OrpaHr4eHHOCTh JUana3oHa YUCEN MPU OTPAaHUICHUHN
KOJIM4eCTBa pas3psaoB. [lepenonHenue pa3psiaHoin
CETKH
Be33HakoBEBIE 1 3HAKOBBIE MaHHBIE. 3HAKOBBII OUT.

64 JIBOMYHBIN TONOJTHUTEIbHBINA KOJI OTPUIIATEIIbHBIX
qucen

65 [ToGuToBBIC TOTHUYECKHE OTeparuu. JIornaecKui,
apu(PMETHYECKUNA U IUKIMYCCKUI CIABUTH

66 [[udpoBanme ¢ MOMOIIBIO TOOUTOBOH OTEpaIIUN
«uckirovaromee UJIN»

67 [IpencraneHue U XxpaHeHHE B MaMITH KOMITBIOTEpA
BEIECTBEHHBIX YHCET

68 BrinonHeHue onepanuii ¢ BeIeCTBEHHbIMH YHCIaMH,
HaKOIUICHHE OIIMOOK IMPH BHIYMCICHUSIX
[IpakTiueckas pabota o teme «M3ydenue

69 MOPA3PSTHOTO MAITUHHOTO MPEICTABICHHUS LIETBIX U
BEIIECTBCHHBIX YHCEID»

70 KonTtponrHas padota no Teme «KomnbrorepHast




apudmeTnka»

71 AHanus aJropuTMOB 1
Oransl pelieHus 3aa4 Ha KOMIIbIOTEPE.

72 WNHcTpyMeHTaNbHBIE CPEACTBA: TPAHCIATOP, 1
OTJIaTYMK, TTPOPUINPOBIIHK
Cpena nporpammupoBanus. Komnumsinuys u

73 MHTEpIpeTanus nporpaMmm. BupTtyanbHble MalllvHBbl. 1
WuTerpupoBanHas cpena pa3paboTKu

74 Merto1bl OTIaJAKK POTPAMM 1

75 Turel nepeMeHHbIX B A3bIKE IPOTPaMMHUPOBAHUS 1

76 O0paboTKa MEeJTBIX YUCEeT 1

7 O06paboTKa BEIIECTBEHHBIX YHCEI 1

78 Ciny4aliHble U IICEBIOCTyYalHbIC YHCIIa 1

79 BetBnenus. CrnoxHble ycnoBus 1

80 [uxel ¢ ycnmoBueM 1

81 [ukael mo nepemeHHoi. B3anmo3ameHseMoCTh 1
Pa3IMYHBIX BUJOB IIUKIIOB

82 O06paboTKa HaTYpAITLHBIX YHCEJ C UCTI0JIb30BAaHUEM 1
LUKIIOB

83 HaxoxaeHue Bcex MpOCThIX YKCEN B 3aJaHHOM 1
JMara3oHe»

84 [IpakTiueckas pabota no teme «Perienue 3amaq 1 05
MeTO0/I0M mepedopa '

85 WNHBapuaHT nUKIAQ

86 JlokyMeHTHpOBaHUE IPOTpaMM

87 OO6paboTka JaHHBIX, XpaHAIIUXCcA B (paitnax

88 KonTtponrHas pabota no Teme «BBeneHue B 1
IPOrpaMMHUPOBAHUE

89 Pas30uenne 3amaun Ha mo3a1auu 1




Hcnonp30Banne cTaHAAPTHON OMOIMOTEKU SI3bIKA

90 nporpammupoBanus. [loaximouenue 6uOIMOTEK
MOJIPOTrPaMM CTOPOHHHX MPOU3BOAUTEICH

91 [Toxmporpammsl (TIpoueypsl U (QyHKIHN)

92 [Toxmporpammel (TIpoueypsl ¥ (yHKIHN)

93 [Ipaktuyeckas pabdora no teme "Pa3paboTka
noanporpamm”

Pexypcusi. PexypcuBHbie 00bEKTHI ((PpaKTab).

94 PexypcuBHBIE Tiponieyphl B (QyHKIIHH.
Hcnonp3oBaHue cTeKa IJisi OpraHu3anu
PEKYpPCHBHBIX BEI30BOB

95 [IpakTrueckas pabota no teme "PekypcuBHbIe
IO IIPOrpaMmsI "

96 KonTponsHas pabota no Teme «BcrnomoraTenbHble
AIITOPUTMBD»

97 MoaybHBIN TPUHIUI TTOCTPOCHUS TIPOTPaMM

98 Uucnennsie Metopl. [IpakTuueckast paboTa mo Teme
«HucneHHoe peleHne ypaBHEeHUID)

99 Hcnonp3oBaHne AUCKPETU3ALUH B BEIUMCIUTEIIBHBIX
3ajavax

100 IIpaktnyeckas pabora no teme «IIpubnuxénnoe
BBIUMCIJIEHUE JUIMH KPUBBIX U IUIoLaneit puryp»

101 [Ipaktuyeckas pabora no teme «Ilonuck Mmakcumyma
(MuHUMYMa) QYHKIUN»

O06paboTKa CUMBOJIBHBIX JAHHBIX. AJTOPUTMbI

102 00pabOTKM CUMBOJIBHBIX CTPOK: MOACYET KOJIUYECTBA
MOSIBJIEHUI CHMBOJIA B CTPOKE

103 ANropuT™MbI 00pabOTKH CUMBOJIBHBIX CTPOK:

pa36I/IeHI/IC CTPOKH Ha CJIOBA 110 HpO6CHBHLIM




CHUMBOJIaM

AnropuTMBI 00pabOTKH CUMBOJIBHBIX CTPOK: TTOHCK

104 IIOJACTPOKH BHYTPH JJAHHOU CTPOKH; 3aMEHA
HAJICHHOM MOACTPOKHU HA IPYT'YIO0 CTPOKY
[IpakTuyeckas padora o Teme "OOpaboTKa CTPOK ¢

105 MCTOJIb30BaHNEM (PYHKIMN CTaHIAPTHOW OMOIMOTEKN 1
sI3pIKa MPOrpaMMHUpoOBaHus"

106 ['eneparusi ClIOB B 3aJaHHOM alihaBUTE

107 KonTponsHast paboTa o Teme « YnciaeHHbIe METOIBI U
QITOPUTMBI CHMBOJIBHBIX JAHHBIX)
MaccuBbI 1 IOCIIEIOBATEIHHOCTH YHCEIL.

108 [IpakTrueckas pabota no Teme "3anoaHeHne 0.5
MaccuBa"

109 O0001IEHHBIE XapaKTePUCTHKU MacCHBa
JIMHEeNHBII MOUCK 3aJaHHOTO 3HAYEHU B MAaCCHUBE.

110 [TpakTrueckas padota o Teme "JIMHEHHBIN TONCK 0.5
3aJaHHOr0 3HaUYeHUs B Maccuse"
[TpakTruueckas padota o Teme "Ilouck

111 MHHHMAJIBHOTO (MaKCUMaJILHOTO) 3JIEMEHTA B 1
YUCJIOBOM Maccuse"
CoptupoBka oiHoMepHOT0 MaccuBa. [IpocThie

112 METOJIbI COPTHPOBKH. [IpakTHueckas padbora o reme 0.5
"I[IpocTbie METOIBI COPTUPOBKU MaccuBa'

113 CoptupoBka ciusHueM. beictpas copTupoBka
maccuBa (anroputm QuickSort).

114 [IpakTuueckas pabota no teme "boicTpas copTupoBka 05
MmaccuBa' '

115 JIBOMUHBIH MOUCK B OTCOPTUPOBAHHOM MAaCCHUBE. 05

[IpakTtuyeckas pabora o teme "/[BonyHbIi MOUCK"




116

JIByMepHbIE MacCUBBI (MaTpPHULIbI)

117 AnropuTMBbl 00pabOTKH MaTPHIL

118 Pemrenue 3agau aHanu3a TaHHBIX

119 KoHnTpomapHas paboTta 1o Teme « AJIrOpUTMBI
00pabOTKN MaCCHBOBY

120 CpezncTBa TEKCTOBOTO MpoIeccopa

121 KomnbrotepHas BEpcTka TekcTa

199 [IpakTnueckas padora o teme "BépcTka 10KyMEHTOB 1
¢ MareMaTtuyeckumu gpopmynaamu"

123 WNHcTpyMeHTBI pelieH3upoBaHUs

124 [IpakTruueckas paboTa o Teme "MHOTOCTpaHHUYHbIE 1
JIOKYMEHTBI"
Ob6naunsle cepBuchl. KomnexkTuBHas pabora ¢

125 nokymenTtamu. [lpaktuueckas padoTa rmo reme 0.5
"KonnexrtuHas paboTa ¢ jokymeHTamu"

126 Anann3 na"usiX. bosbpime nangbie

127 MarmunHoe oOyueHue

128 AHanIu3 TaHHBIX C TIOMOIIIBIO JICKTPOHHBIX TAOJHI]

129 [IpakTuueckas paboTa o Teme "AHaiu3 JaHHBIX C 1
MTOMOTIIIBIO IEKTPOHHBIX Ta0IHIT"
[TocTpoenune rpadukoB Gpynknuii. [IpakTnueckas
pabota no Teme "HarnsgHoe npencraBieHue

130 pE3yIbTAaTOB CTATUCTUYECKOM 00pabOTKU JaHHBIX B 0.5
BHJIE IUAarPaMM CPEJICTBAMU PEIaKTOPA AIEKTPOHHBIX
Tabymm"”

131 Jluauu tpenna. [lpaktuueckas paboTa mo Teme 05
"TTon6op TUHKUK TpeHa, TPOrHO3UpoBaHUE" '

132 [Toxbop mapamerpa. [IpakTuueckas paboTa 1o Teme 05

"YucneHHOe pellleHNe YPaBHEHNH ¢ TIOMOILBIO




noabopa napamerpa”
OnTuMu3anus Kak MOUCK HAWIY4YIIero PEeIIeHs B

133 3aJlaHHBIX ycioBHsX. [IpakTuyeckas pabora mo reme 1 05
"Pemienne 3a1a4 ONTUMU3AIUH C TTOMOIIBIO
AIEKTPOHHBIX Ta0HIT"

134 Kontponbhas padoTa no teme «O0paboTKa TEKCTOBBIX 1 1
JOKYMEHTOB ¥ aHAJIN3 JAHHBIX)

135 PeszepBHoe Bpems. O600IIeHNE U CUCTEeMaTH3AIIHS 1

136 PesepBHOE Bpemsi. UToroBoe moBTOpeHNE 1

OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 136 11 21.5




11 KVIACC

Ne
n/n

Tema ypoka

KoaudecTBO 9acoB

Bcero

KonTtpoibHbie
padoTsI

IIpakTH4eckue
padoThbI

Jara
H3yUYeHus

DJIEeKTPOHHbIE
uudposbie
o0pa3oBaTe/ibHbIE

pecypchbl

KonunuectBo nnpopmanuu

AJ'IFOpI/ITMI)I CcXXaTuia JaHHBIX

Anroputm Xapdmana

[IpakTnueckas pabota no teme "CxaTtue
JaHHBIX C ITIOMOIIBIO aJIrTOPUTMa
Xappmana"

Anroputm LZW

A.]'Il"OpI/ITMBI CXKaTus JaHHBIX C IIOTCPAMMU.

[IpakTuueckas padota o teme "Cxxarue

JTaHHBIX ¢ TOTepsiMu (anroputmbl JPEG,
MP3)"

0.5

CKOpOCTB nepeaadn JaHHbIX

[TomexoycToNYMBBIE KOIbI

[IpakTrueckas padoTa o Teme
"[TomexoycroituuBbie KOAbI"

10

Cuctembl. KOMIIOHEHTBI CHCTEMBI M UX
B3aumo/ieiictBue. CucreMHslil 3 dekT.
VYnpasieHue Kak HHPOPMAIMOHHBIN
npouecc. ObpaTHas CBsI3b

11

Mogenu u MOJCIINPOBAHUC

12

I'pader

13

Pemenue 3agau ¢ momorisio rpadoB




14

HepeBbs

15 OCHOBBI TEOPUH UTD
[Ipaktuyeckas padora o teme "[louck

16 BBIMI'PBIIIHON CTPATEruu B UTPE C TOJHOMN
uHpopmanuein”

17 CpencTBa HCKYCCTBEHHOTO MHTEIIEKTa

18 [IpakTnueckas pabora o teme "Cpezacraa
HCKYCCTBEHHOT'O MHTeIeKTa"
dopmanu3aiys MOHATHUS AJITOPUTMA.

19 MammuHa TrrOpHHra Kak yHUBepcaabHas
MOJIeJb BeIunciieHnil. Tesuc Yépua—
TrroprHra
[IpakTnueckas pabora o treme

20 "CocTaBieHue IPOCTON MPOTPAMMBI IS
MamuHbl Teropunra"

21 Mamuna [Tocra

22 Hopmansnbie anropudmsr Mapkosa
AJITOPUTMHYECKH HEpa3pelIuMble 3aJauu.

23 3agaya octaHoBa. HeBO3MOXKHOCTE
aBTOMATHUYECKOM OTIaKU IPOrpaMM

24 CnoXHOCTb BBIYUCIEHUIN
ITouck mMpoCTHIX YKCelN B 3aJJAHHOM

25 JUATIa30HE C MMOMOIIBIO arOpUTMa
«peweto JparocheHar

26 [Ipaktnyeckas pabora o teme "[louck
IIPOCTHIX YHCEI B 33JJAHHOM Jiarna3oHe"

97 MHoropaspsHble Leble Yhcia, 3a1a4u

JUTMHHON apu(METHKH




28

[IpakTuyeckas paboTta 1o Teme
"Peanu3zanus BEIUMCIEHUN C
MHOTOPA3psIHBIMU YKcaamu"

29

CrnoBapu (accollMaTUBHBIE MACCHBHI,
0TOOpaxeHus ). XAMI-TaOIUIIBL.
[TocTpoenwue andaBUTHO-4aCTOTHOTO
cIoBaps JUIs 3aIaHHOTO TEKCTa

30

[IpakTnueckas pabora o treme
"[locTpoenue anpaBUTHO-YACTOTHOTO
cJIoBaps IS 33JJaHHOTO TekcTa"

31

AHa.]'H/I3 TCEKCTAa HAa €CCTCCTBCHHOM A3BIKC.
Brigenenue nmocnegoBaTebHOCTEH IO
mabsony. PerynspHbie BbIpaxeHUs.
YacTOTHEIN aHAIHN3

32

[IpakTrueckas padota o teme "Ananus
TEKCTa HAa €CTECTBEHHOM S3hIKe"

33

Crexu. AHaM3 IPaBUIILHOCTH CKOOOYHOTO
BBIPAKEHUS

34

Brruncnenue apupmMernyeckoro
BBIPAKEHUS, 3aITUCAHHOTO B MOCT(PUKCHON

hopme

35

[IpakTuueckas paborta o Treme
"Beruncienue apuMeTHIECKOTO
BBIPAKEHUS, 3aITUCAHHOTO B OCT(PUKCHON

bopme"

36

Oqepezuzl. Hcnons3oBanue oucpean s
BPCMCHHOT'O XpaHCHUA JaHHBIX

37

[IpakTuyeckas paboTta o Teme




"Ucnonw3oBanue ouepeau"”

38

[epeBbs. Peannzanuus nepesa ¢ moMOLIbIO
CCBUIOYHBIX CTPYKTYp. [[BOnYHBIE
(bunapnsie) nepesbs. [locTpoenue nepesa
IUTSL 33JAHHOTO apH(PMETHIECKOTO
BBIPAKCHHUA

39

[IpakTnueckas pabora o reme
"Ucnonb30BaHue AepEBbEB IS
BBIUMCIICHUS apUPMETHIECKUX
BBIpaKeHUI"

40

PexypcuBHBIC arOpUTMBI 00X0/1a JiepeBa.
Hcnonp3oBaHne cTeKka U 04epenu st
00xo0/1a iepeBa

41

PexypcuBHBIE alropuT™MBI 00X0/1a JepeBa.
Hcnosib30BaHMEe CTEKA M OYCPEH JUTS
00xo0/1a iepeBa

42

AnroputMmsel Ha rpadax. [ToctpoeHue
MHUHUMAJILHOTO OCTOBHOTO JIepeBa
B3BEIIICHHOTO CBSI3HOTO
HEOPUCHTUPOBAHHOTO rpada

43

O6xox rpada B rmyouny. O6xon rpada B
HIUPUHY

44

KonuuecTBo pa3zinuyHbIX ITyTeH Mexay
BEpIIMHAMH OPUEHTHPOBAHHOTO
alMKJINYeCKoro rpada

45

Anroputm JleMKCTpBI.

46

[IpakTuyeckas paboTta o Teme
"BbIunciienue JUIMHBI KpaTyaiIero myTu




MEX]ly BepIiinHamMu rpada (airoputm
HeiixcTpsr)”

47

Anroputrm ®noiiaa—Y opiamuia

48

3aiauu, pemraemMbie ¢ MOMOIIBIO
AMHAMHUYCCKOI'0 IIpOorpaMMHUPOBaAHU:
BBIYMCIIEHUE PEKYPCUBHBIX (QYHKIUI

49

[IpakTnueckas pabora o treme
"Borunicnenue pekypCcuBHbBIX (QyHKIUHN C
MTOMOIIBIO0 TUHAMUYECKOTO
MporpaMMHpoBaHus"

50

3agauu, pernaeMpie ¢ TOMOIIBIO
JTUHAMHAYECKOTO MPOTPAMMHUPOBAHUS:
MOACYET KOJIMYECTBA BAPUAHTOB

51

[IpakTuueckas padota o tTeme "Iloacuér
KOJIM4YECTBA BApPHAHTOB C TIOMOIIIBIO
JTUHAMUYECKOT0 TPOTpaMMUpPOBaHUs "

52

3agauu, perraemMple ¢ TOMOIIBIO
JTUHAMHAYECKOTO MPOTPAMMHUPOBAHUS:
3a1a4d ONTUMH3AIAU

53

[TonsiTre o mapagurmax
nporpammupoBanusi. O030p SI3bIKOB
MIPOrPaMMUPOBAHHUS

54

[TousiTie 06 0O0BEKTHO-OPUEHTUPOBAHHOM
MIPOrPaMMUPOBAHHUH

55

O0BekTHl U Knacchl. CBOMCTBA U METOIBI
00BEKTOB

56

OOBEKTHO-OPUEHTUPOBAHHBIHN aHAIN3

57

[IpakTuyeckas paboTta o Teme




"Mcrionb30BaHKe TOTOBBIX KJIIACCOB B
nporpamMme”

Pa3paboTka nmporpaMm Ha OCHOBE

%8 00BEKTHO-OPHEHTHPOBAHHOTO TOJIX0/1a
[TpakTudeckas padota "Pa3paborka

59 MPOCTON MPOTPaMMBI C HCIIOJIB30BAaHHEM 1
KJ1accoB"
Wukancynsauus. [Ipaktuueckas padota no

60 teMe "Pa3paboTka Kinacca, UCTIOIb3YIOMIErO 0.5
WHKAICYJISAIHI0"

61 Hacnenoanue. [Momumopdusm

62 [IpakTnueckas paborta o treme 1
"PazpaboTka nepapxuu KiaccoB"
Cpensl ObICTpOH pa3pabOTKH MPOTPAMM.

63 [IpoextupoBanue nnTepderica
MOJIL30BATEIS

64 [IpoextupoBanue nnTepderica
MOJIL30BATEIIS

65 Hcnonp30BaHuE TOTOBBIX YIIPABISIEMbIX
AJIEMEHTOB JIJIS TIOCTPOCHUS HHTepderica
[IpakTuyeckas pabora 1o Teme

66 "PazpaboTka mporpaMmbl ¢ TpapuIecKuM 1
untepgericom”

67 N3yueHue BTOporo si3bika
MPOrpaMMHPOBAHUS

68 N3yueHue BTOpOro si3blka
MPOrpPaMMHPOBAHUS

69 DTarnbl KOMIILIOTEPHO-MaTEMATHIECKOTO




MOJCIUPOBAHUSA

70

JluckpeTruzaius mpu MaTeMaTHYeCKOM
MO/ICTUPOBAHUU HETIPEPHIBHBIX MPOIIECCOB.
MoenupoBaHU€e ABUKECHUS

71

[IpakTuyeckas pabora 1o Teme
"MonaenupoBaHue IBIKEHUS"

72

Mo enrpoBaHue OMOJIOTHYECKUX CHCTEM.
[IpakTnueckas pabora o treme
"MopaenupoBaHue OMOJIOTUIECKUX CUCTEM"

0.5

73

MaremaTudecKkre MOJIETN B DKOHOMHKE.
BrruncnuTenbHbIe SKCIEPUMEHTHI €
MOJIEIIMHA

74

BepostHocTHbIe MOtenu. [IpakTuueckas
pabora o Teme "MmuTanmoHHoe
MOJEIIMPOBAHUE C IIOMOIIBIO METO1A
Mownre-Kapmno"

0.5

75

KomnbroTepHOE MOJETUPOBAHHE CHCTEM
yIIpaBJICHUS

76

O06paboTka pe3yapTaTOB KCIIEPUMEHTA

77

Tabmuunble (pensuoHHbIC) 0a3bl JAHHBIX

78

[Touck, coprupoBKa 1 GUILTpAIHS
JAHHBIX. 3aMpOChl HA BRIOOPKY TAaHHBIX.
3anpocsl ¢ mapameTpaMu. Beruucisiembie
TIOJISI B 3ampocax

79

[IpakTnyeckas pabota no teme "Pabora c
rotoBoit 0a30il 1aHHBIX"

80

MsoroTtabauusble 6a3bl JaHHBIX. THITBI
cBsizel Mexay TabnunamMu. BaemHui




K04, I{emocTHOCTE 0a3hl JaHHBIX

[IpakTuyeckas paboTta o Teme

81 "Pa3paboTka MHOTOTAOIUIHOMN Oa3bI
TaHHBIX"

82 3ampockl K MHOTOTaOIUYHBIM 0a3am
TAHHBIX

83 [IpakTnueckas padbora o teme "3anpocsl K
MHOTOTa0IUYHOM 0a3ze TaHHBIX"

84 S3bIk ynpasienus qaaasiMa SQL
[IpakTnueckas paborta o treme

85 "VrpaBneHue TaHHBIMU C TTIOMOIIIBIO S3bIKA
SQL”

86 Hepensmmonnsie 6a3bl JaHHBIX.
DKCIEPTHBIE CUCTEMBI

87 HNHTepHeT-IprIIoKeHUS
[TonsiTue 0 cepBEpHOM M KIIMEHTCKOU

88 4acTaX caiTa. TeXHOJOTHS «KIUEHT —
cepBep», €€ JOCTOMHCTBA U HEIOCTaTKU

89 OcHoBsl si3p1ka HTML

90 [IpakTrueckas padota o teme "Co3nanue
TEKCTOBOM BeO-CTpaHUIIbI"

91 OcHogsl si3p1ka HTML

92 OcHogsl si3p1ka HTML
IIpaktuyeckas padora no teme "Co3nanue

93 Be0-CTpaHUIIBI, BKIIIOUAIOIIEH
MYJIbTUMEINITHBIE O0BEKTHI (PUCYHKH,
3BYKOBBI€ JaHHBIE, BH]I€0)"

94 OcHoBbI KackaHbIX Ta0Omuil ctuieit (CSS)




[IpakTuyeckas paboTta 1o Teme

95 "OdopmiteHre CTPaHUIIBI C TOMOIIHIO 1
KacKaJaHbIX Ta0muI] cTuiei”

96 Cuenapuu Ha s3bike JavaScript

97 Cuenapun Ha si3bike JavaScript

98 ®dopmbI Ha BEO-CTpaHHIIE

99 [IpaxTnueckas pabota no teme "O6paboTka 1
TaHHbIX (popm"

100 Pazmemenue BeO-caiiToB. Yciyra
XOCTHHTA. 3arpy3ka (paiyioB Ha CaT
Kanpuposanue. McnipaBnenue

101 nepcnektuBsl. ['ucrtorpamma. Koppeknus
YPOBHEH, KOPPEKIUS LIBETA.
OO6eciBeunBaHKE IBETHBIX N300pKCHUI
Broj m300pakeHut ¢ MICTIOJIb30BaHUEM

102 Pa3IUYHbBIX HU(POBBIX YCTPOICTB. 05
[IpakTuueckas padota o Teme "OOpaboTKa '
nudpoBeIx Gororpadmit”
Peryms. Pabota ¢ o6nactsamu. @UIbTPHI.

103 [IpakTuueckas padota o teme "Perymb 0.5
nudpoBbIx Gororpadmii"
Muorocnoiiabie n3o0paxenus. TekcToBbIe

104 cinou. Macka cnosi. Kananel. Coxpanenue
BBIJICTICHHOM 00J1aCTH

105 [IpakTudeckas paborta o Teme 1
"MHorocnoitHble n300paxxeHus"

106 [MoaroTroBka umIrOCTpaIuii st Be6-calToOB. 05

[IpakTuyeckas paboTta o Teme




" AHUMUpPOBaHHbIE U300paXkeHus"

Bekropnas rpaduka. Bekropusarms

107 . 1
pPacTpOBBIX N300paKeHU

108 [Ipaktuyeckas padora mo Teme "BexkropHas 1
rpapuka"

109 [TpuHIIMTIBI TOCTPOCHHUS U PEIAKTUPOBAHHS 1
TPEXMEPHBIX MOJIEIEN

110 [Ipaktuueckas padota o teme "Co3nanue 1
MPOCTBIX TPEXMEPHBIX MOJIenen"

111 Cerounblie Mosienu. Matepuaiibl 1

112 [IpakTnueckas pabora no teme "CerouHbie 1
mozaenn"

113 MoienupoBaHie HCTOYHUKOB OCBEIICHUSI. 1
Kamepnt

114 [IpakTueckas padboTa o Teme 1
"Pennepunr"

115 AnuTuBHBIE TeXHOJ0THHU (3D-ipuHTEpHI) 1

116 [TonsiTue 0 BUpTyaJIbHOM PEaTbHOCTU U 1
JIOTIOTHEHHOM peanbHOCTH

117 PezepBHoe Bpems 1

118 PezepBHoe Bpems 1

119 PezepBHOE Bpems 1

120 PezepBHoe Bpems 1

121 PesepBHOE Bpems 1

122 PesepBHOE Bpems 1

123 PesepBHOE Bpems 1

124 PesepBHOE Bpems 1




125 PesepBHOE Bpems 1
126 PesepBHOE Bpems 1
127 PesepBHOE Bpems 1
128 PesepBHOE Bpems 1
129 PesepBHOE Bpems 1
130 PesepBHOE BpeMs 1
131 PesepBHOE Bpems 1
132 PesepBHOE Bpems 1
133 PeszepBHOE BpeMs 1
134 PesepBHOE BpeMs 1
135 PesepBHOE BpeMs 1
136 PesepBHOE BpeMs 1
OBLIEE KOJIMYECTBO YACOB I10 136 6.5

I[TPOTPAMME




MPOBEPSIEMBIE HA EI'D 11O HH®OPMATHUKE TPEBOBAHUS K
PE3YJIBbTATAM OCBOEHHS OCHOBHOM OBPA3OBATEJBHOMN
ITPOT'PAMMBI CPEJTHET'O OBIIIET'O OBPA3OBAHUS

Kox
NpoBePsIEMOro
TpeOoBaHMS

IIpoBepsiemble TPeOOBaHUS K NMPEAMETHBIM Pe3yJIbTATAM OCBOEHHUS
OCHOBHOIi 00pa30BaTe/ILHOI MPOrpaMMBbI CPeHEro 061ero oopa3oBaHus

1.

3namo (nonumams)

1.1

[lonnMaHWe OCHOBHBIX TMPHHIMIOB YCTpOWCTBA ©  (PYHKIHOHHUPOBAHHS
COBPEMEHHBIX CTAllMOHAPHBIX U MOOUJIbHBIX KOMIIBIOTEPOB; TEHACHIIUNA Pa3BUTHS
KOMITBIOTEPHBIX TEXHOJIOTHH; BJaJieHUE HaBbIKAMH pPabOThl C ONEPaLMOHHBIMU
CUCTEMaMHM M OCHOBHBIMHM BHJIaMU IPOIPaMMHOTO OOeCTeueHUs AJIs PELICHHs

y4eOHBIX 3a7a4 M0 BEIOPAHHOMW CIIeMATU3 AN

1.2

Hanuune  mpencraBieHuit o 0a30BbIX — NPUHIMIAX ~ OpPraHU3allud U

(YHKIIMOHUPOBAHUS KOMITBIOTEPHBIX CEeTel

1.3

ITornmanne OCHOBHBIX IMPUHIUIIOB JUCKPETU3alUN Pa3INYHBIX BHUIO0B

nHpopmanuu

1.4

[lonumanue 06a30BBIX aJITOPUTMOB OOpPAaOOTKM YHUCIOBOM M  TEKCTOBOM
uHpopmanuu (3amuch YuceNl B MO3UIMOHHOM cHUCTEMEe CUMCICHHS, AEIMMOCTh
LENbIX YHCEeN, HaXOKJIEHHE BCEX IPOCTHIX YHCET B 3a/JlaHHOM JHalla3oHe;
00paboTKa MHOTOPA3PSTHBIX IENBIX YUCEIT; aHAIN3 CUMBOJIBHBIX CTPOK U APYTHX),

QITOPUTMOB TIOMCKA U COPTHUPOBKHU

1.5

3HaHue (yHKIHMOHAJIbHBIE BO3MOXKHOCTH WHCTPYMEHTAJIbHBIX CPEACTB CpPEJIb

pa3paboTku

1.6

BJ'Ia,Z[eHI/Ie OCHOBHBIMH CBCJICHHAIMU O bazax JaHHBIX, UX CTPYKTYpPEC, CpCACTBAX

CO3JaHuA U pa60TbI C HUMH

1.7

IlonnManne BO3MOXKHOCTEH U OFpaHI/ILIeHI/Iﬁ TEXHOJIOTHit HCKYCCTBCHHOI'O
HHTCJUICKTA B pPa3JINYHbIX O6J'IaCT$IX; HaIn4uc HpeI[CTaBJICHI/Iﬁ 00 HCHOJIL30BaHUU

MH(OPMALIMOHHBIX TEXHOJIOTUH B pa3UYHbBIX MPodeccnoHaNbHBIX chepax

1.8

Bnanenue TCOPCTHYCCKHUM alrraparom, IIO3BOJIAOII UM OCYHICCTBJIATD
NpeACTaBJICHUC 3aJaHHOI'0 HATypaJbHOIO YHCIAa B Pa3IMYHbIX CHCTCMaAX
CUMCIICHUs, BBIIIOJHATH npeo6pa30BaHH$1 JJOTHYCCKUX BLIpa)KeHHﬁ, HCIIOJIb3YA
3aKOHBI anre6pbl JIOTUKH,; OIIPECACIIATH KpaT‘lafIH.IPIfI IIyTb BO B3BCIICHHOM rpa(l)e )51

KOJIHNYCCTBO l'[y’l“ef[ MCXKAY BEpHIMHAMHU OPUCHTUPOBAHHOTO AlTUKIIMYCCKOI'O rpaq)a

Ymemo

2.1

YMeHue HCIO0JIb30BaTh KOMIIBIOTCPHO-MATCMATUYICCKHUE MOJCIN [JIA aHaJIi3a
00BEKTOB U MpoHeCCoOB: (I)OpMy.]'IHpOBaTB 0oejib  MOACIUPOBAHUS, BbBIIIOJHATD

dHAJIN3 PE3YyJIbTATOB, IIOJYUYCHHBIX B XOAC MOACIUPOBAHUA; OLCHUBATH




AICKBATHOCTb MOJCIIM MOACIIUPYCMOMY O6’beKTy WM TIpOoLeCCy; MpPCACTABIATH

PE3yIbTaThl MOJACIMPOBAHHNA B HATJIAAHOM BUAC

2.2

YMeHnue  KIacCH(PUIMPOBATH  OCHOBHBIE  33aJadyd  aHalu3a  JIaHHBIX
(mporHo3upoBaHue, KiIacCU(pUKALMS, KiIacTepusalus, aHalu3 OTKIOHEHUM);
MOHMMATh TOCIIEAOBATENIFHOCTh PpEIICHUs 3aJad aHalu3a JaHHBIX: cOOp
MEPBUYHBIX JAHHBIX, OYMCTKA W OIIEHKAa KauecTBa JaHHBIX, BBIOOp M (WiIH)
MOCTPOCHUE MOJIENM, MpPeoOpa3oBaHWE JIaHHBIX, BHU3yalu3alus JaHHBIX,

HHTEpIpEeTaIHs pe3yJbTaTOB

2.3

YMeHue omnpenensaTh UHPOPMAIMOHHBIM OOBEM TEKCTOBBIX, T'paPUUYECKUX U
3BYKOBBIX JAHHBIX TIPH 3aJaHHBIX T[apamMeTpax IUCKPETU3alNH. YMEHHUE
OTIPENIETSATh CPENHIOID CKOPOCTh TIepeavyd JaHHBIX, OIICHUBATh HW3MEHEHHUE
BpPEMEHH Tiepe/layd MpH HW3MEHEHUH HWHPOPMAIMOHHOTO O00BEMa JAHHBIX U

XapaKTepUCTUK KaHaJla CBSI3U
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YMeHHne CTPOUTh KOJ, 00€CTeUrBAIONINN HAUMEHBIIYI0O BO3MOXKHYIO CPETHIOI0

JUTHHY COOOIIEHUS MTPU U3BECTHOM YaCTOTE CHMBOJIOB

2.5

YMeHue HCnoib30BaTh MNpPU PEIIEHWH 3aad CBOMCTBA MO3MIIMOHHOW 3amucH
YUCeJl, QJIrOPUTMBl TOCTPOCHHS 3allMCH 4YHClIa B TO3UIHUOHHOW CHUCTEME
CUMCIICHHMSI C 33JaHHbIM OCHOBAaHMEM M IIOCTPOEHHUs YHCIA 10 CTPOKE,
cCoJepXkallell 3amuMch HSTOrN0 YHCIAa B TO3ULIUOHHOM CHCTEME CUUCIEHUS C
3aJlaHHBIM OCHOBAaHWEM; YMEHHUE BBINOJHATH apu(MeTHdYecKue Omepanuu B

TIO3HMIIMOHHBIX CUCTEMAX CUHMCICHUA

2.6

VYMmenune CTPOUTH JIOTHYCCKOC BBIPAXKCHUC B ,Z[I/IS'BIOHKTPIBHOﬁ W KOHBIOHKTHBHOM
HOPMaJIbHBIX (bopMax 10 Sa,I[aHHOﬁ Ta6nnue UCTUHHOCTH, UCCICO0BATH 001acTh
HUCTUHHOCTH BBICKAa3bIBAHMUA, COACPKAIICTO IIEPEMEHHBIC, PCHIATh HECIOXKHBIC

JIOTMYECCKHUE YpaBHCHUA

2.7

VYmenune pfliatb AJITrOpUTMHUYCCKUC 3aJadyd, CBIA3aHHBIC C aHaJIM30M Fpa(bOB
(Saﬂa‘II/I MNOCTPOCHUA  OINTUMAJIBHOI'O IYTH MCXKAY  BCPIIMHAMHU rpa(ba,
OIIPCACIICHUSA KOJIN4YCCTBaA Ppa3JIMYHbIX HYTeﬁ MCKAY BCPIIMHAMHU

OPUEHTUPOBAHHOTO ALMKINYECKOTO rpada)

2.8

YMeHue HCIoJIb30BaTh JEpPEeBbs INPH aHAIU3€ U IOCTPOCHUU KOJOB M JUIf
IPEJCTAaBICHUS apU(PMETUUYECKUX BBIPAKCHUH, NMPU PELICHUU 3a/1ad IOMCKa U
COPTUPOBKHM; YMEHHE CTPOHUTH JE€PEBO WIPBHl MO 3aJaHHOMY alITOPUTMY;

pa3pa6aTLIBaTB 1 000CHOBEIBATH BBIUT'PBIMIHYIO CTPATCTUIO UT'PLL

2.9

YmMmenue AHAJIU3UPOBATH AJITOPUTMBI C HCIIOJIb30BAHHUEM Ta6J'II/II_[ TPAaCCUPOBKU;
ONpCACIIATD 0e3  HCIOJIb30BAHUS KOMIIBIOTEpa  PE3YyJIbTAaTbl  BBINIOJIHCHUA
HCECJIOKHBIX IMMPpOrpaMM, BKIHOYAOIIWUX [UKIIbI, BECTBJICHUA U MOANPOrpaMMBbl, IIpU

3aJaHHbIX UCXOOHBIX JaHHBIX




2.10

YMeHue ompenensiTh CIOXKHOCTh H3y4aeMbIX B Kypce Oa30BBIX aJrOpUTMOB
(cyMMHpoOBaHHE JJIEMEHTOB MAacCHBa, COPTUPOBKAa MaccHBa, IepeOopHbIe
QITOPUTMBI, IBOMYHBIN MOUCK) U NPUBOJUTH IPUMEPHl HECKOJIBKHUX aJITOPUTMOB

Pa3HOI CJI0’KHOCTH JUIsl pElIeHUs OJTHOM 3a1aun

2.11

BrnageHune yHHBEpPCAIBHBIM SI3BIKOM IMPOTPAMMHPOBAHUS BBICOKOTO YPOBHS
(ITackanb, Python, Java, C++, C#), npencTaBieHUsIMHA O 0a30BBIX THUIIAX JAHHBIX U
CTPYKTypaxX JaHHBIX; YMCHHE WCIIOJb30BaTh OCHOBHBIC  YIIPABISIONINE
KOHCTPYKIIMU; YMEHHE OCYIICCTBIISATh aHAIW3 TNPEUIOKCHHON TPOTPaAMMBL:
OTIPEJICIIATh PE3yAbTaThl PAOOTHI MPOTPAMMBI TIPH 33JaHHBIX MCXOJHBIX JTAHHBIX;
OTIPENICIIATh, TP KAKUX HWCXOJHBIX JTaHHBIX BO3MOXKHO TOJy4CHHE YKa3aHHBIX
PE3yNIbTAaTOB; BBISBIIATH JIAHHBIC, KOTOPHIE MOTYT NPHUBECTH K OIIMOKEe B paboTe

MIPOrpaMMbl; GOPMYIUPOBATH MPEATIOKEHUS IO YAYUIIEHUIO IPOTPaMMHOTO KOJa

2.12

YMeHue peanuzoBbIBaTh Ha BEIOPAaHHOM JUISl U3YYEHUS SI3bIKE IPOTPaMMHUPOBAHUS
Beicokoro ypoBHsi (ITackams, Python, Java, C++, C#) THIOBBIE aarOPUTMBbI
00pabOTKH YHCell, YUCIOBBIX MOCIEN0BATEIbHOCTEN M MAaCCUBOB: IIPECTABICHUE
yycia B BUAE HaboOpa MPOCTBIX COMHOMKUTEJIEW; HaX0)K/I€HHE MaKCUMalIbHON
(MuHUMaNBHOM) IU(PBI HATYPATBHOTO YKCIIA, 3aIIMCAHHOTO B CUCTEME CUUCIICHUS
C OCHOBaHMEM, He npeBplmaomuM 10; BeiuuciieHrne 0000MEHHBIX XapaKTEPUCTHK
3JIEMEHTOB MacCUBa WJIM YKMCIOBOH MOCIEI0BATENLHOCTH (CyMMBI, IIPOU3BEACHUS
cpeaHero apu(pMEeTHYeCKOro, MHUHUMAIbHOIO M MAaKCHUMAJIbHOIO 3JEMEHTOB,
KOJIMYECTBA 3JIEMEHTOB, YJOBJETBOPSIOIINX 33JlaHHOMY YCIIOBHUIO); COPTHPOBKY
3JIEMEHTOB MAacCHBa; YMEHHE HCIOJIb30BaTh B MPOrpaMMax JAaHHbIE pa3IMYHbIX
THUIIOB C Y4ETOM OI'paHMYEHHUN Ha JMAIla30H UX BO3MOKHBIX 3HAUEHUH, IPUMEHSATh
IIPU PpEIIEHUM 337a4 CTPYKTYphbl JIAHHBIX (CHHUCKH, CIIOBapH, CTEKU, OUYEpPEelH,
JIepeBbs); NPUMEHSATh CTAHIAPTHBIE U COOCTBEHHbIE MOANPOrpaMMBbl  JUIs
00pabOTKM YHUCIOBBIX JIAaHHBIX M CHMBOJIBHBIX CTpPOK; HCIOJIb30BaTh IIpU
pa3paboTke mporpaMM OMOIMOTEKH MOANPOTPaMM; YMEHHME HCIIOJIb30BaTh

Cpe€acTBa OTJIaJAKU IIpOIrpaMm B CPCIAC IIPOrpaMMUPOBaAHNA

2.13

YMeHue HCIoJIb30BaTh DJIEKTPOHHBIE TAOMUIBI JIJIs aHajiu3a, MPEACTaBICHHUS U
00pabOTKM JaHHBIX (BKJIKOYAsh BHIOOP ONTHMAJIBLHOTO PEIICHHUS, MOJA00D JIUHUHU
TPEH/a, pElIeHUuE 3ajad MPOTHO3WPOBAHHMS); YMECHHUE HCIIOJIH30BATh TAOIUYHBIC

(peHHHI/IOHHLIC) 0a3bl JaHHBIX U CIIPABOYHBIC CUCTCMbI

2.14

YMeHHe  OpraHu3oBbIBaTh JMYHOE  HMH(OPMAIIMOHHOE  IPOCTPAHCTBO  C
UCIOJb30BAHUEM PA3JIMYHbIX CPEACTB LU(MPOBBIX TEXHOJOTHH; HNOHUMaHHE
BO3MOKHOCTEH IIM(PPOBBIX CEPBUCOB TOCYAAPCTBEHHBIX YCIYr, IUPPOBBIX

O6paBOBaTCJ'ILHLIX CCPBUCOB




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

Kox

HpOBepﬂeMblﬁ JIEMEHT COACPKAHUA

1

Hudposas rpaMOTHOCTD

11

OcHOBHBIE TCHACHIWU Pa3BUTUSA KOMIILIOTCPHBIX TEXHOJIOTHI. HapaJIJICJII)HI)Ie
BBIYMCIICHHUA. MHOFOHpOIICCCOpHBIG CHUCTCMBEI. PacnpenenéHHHe BBIYHCIINTCIIBHBIC

CUCTEMBI U 00paboTKa OOJIBIIX JaHHBIX

1.2

[IpyHUMOBI OCTPOEHUS W anmapaTHble KOMIIOHEHTbl KOMIBIOTEPHbIX ceTeil. CeTreBble
npotokoibl. Cets WMurepHer. Anpecanus B cetu Uurtepuet. IIpotokonsr creka TCP/IP.

Cucrema noMeHHBIX UMEH. Pasenenne |P-cetr Ha TTOICETH C TOMOIIBIO MACOK ITOACETEMN

1.3

@aitnoBas cucreMa. [louck B QaitnoBoii cucteme. IlpuHIMIBl pa3MelieHnss 1 IMEHOBaHUS

¢aitnoB B noaroBpemeHHoi namsaTH. 11la0noHbl 11t onucanus rpynn ¢aityion
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CkopocTh mepefayd JaHHBIX. 3aBUCUMOCTb BPEMEHM IMepefadyd OT HMHGOPMAIMOHHOTO

00BbEMa TaHHBIX U XapaKTepUCTHK KaHaja CBS3U

1.5

Mudposanne panHpix. CuMMeTpuuHble U HecummeTpuuHble mudpsl. [Hudper npocroit

3amensl. [ludp Lesaps. [udp Bwkenepa. Anroputm mmdpoBanus RSA

1.6

KO)II)I, TIO3BOJIAOIIUEC O6H3py>KI/IBaTB " UCIIPaBJIATH OHII/I6KI/I, BO3HHUKAOMIUE IMPU I€pEaavc

naHHbIX. Paccrosane Xommunra. KogupoBanue ¢ moBropenuem outoB. Koner Xaommunra

TeopeTnueckne 0CHOBBI HHPOPMATHKU

2.1

JIBonuHoe KoaupoBaHue. PaBHOMEpHBIE W HEpaBHOMEpPHbIE KoJAbl. JlekomupoBaHue
COOOIIEeHNH, 3alMCaHHBIX C TIOMOIIBI0 HEPAaBHOMEPHBIX KoJOB. Ycioue Dano.

HOCTpOGHI/Ie OJHO3HAYHO ACKOAUPYEMBIX KOJOB C IIOMOIIBIO ACPEBA

2.2

Teopernueckne mnOaXoAbl K OICHKE KoiuuecTBa HH(popmammu. EnuHUIB M3MepeHus
KoJuuecTBa MHpopManuu. An(QaBUTHBIA MOAXOA K OILIGHKE KOJIMYECTBAa HH(OpMAIIUH.
3akoH amnutuBHOCTH HHGpopMauuu. Dopmyna Xaprnu. Wudopmanus U BepOSTHOCTS.

®opmyna lllenHona

2.3

Cuctembl cuucienus. Pa3BépHyras 3amuch LENbIX M JPOOHBIX YKMCEd B MO3MLIMOHHOM
cucreme curcieHus. CBoICTBa MO3ULIMOHHOM 3alicH 4YKcia: KOJIMYecTBO HUdp B 3amucy,
IPU3HAK JEIMMOCTH 4YHMCIa Ha OCHOBAaHME CHCTEMbl CUUCIIEHHUS. AJITOPUTM IepeBoja
LeJIoro yucia U3 P-WYHOM CUCTEMBI CUMCIIEHUS B JAECATHUHYIO. AJTOPUTM IepeBoja
KOHEUHOW P-m4HOil npoOM B JAecATHUHYIO. AJNTOPUTM INepeBojia IeJIor0 Yuclia U3
JECATUYHOM CUCTEeMBI cuncieHus B P-uunyto. [lepeBoJ KoHEUHON aecsiTUUHON Ipodu B P-
n4Hyro. J[BoM4Has, BOCbMEpHYHas M IIECTHALATEPUYHAs CUCTEMBl CUHMCIICHHUS, CBS3b

MCXKIAY HUMHU. ApI/I(I)MeTI/I‘{eCKI/Ie onepanru B NO3UITUOHHBIX CUCTEMAX CHHUCJIICHU

2.4

Tpoanaﬂ YPaBHOBCIICHHAA CHUCTEMa  CUYHCIICHHA. I[BOI/I‘{HO -ACCATHYHAsd  CHUCTEMaA

CUHCIICHUA

2.5

KomupoBanue tekctoB. Kommposka ASCIl. OpnobaiitHele koaupoBku. CraHmapt




UNICODE. Komuposka UTF-8. Omnpenencarie nHGOpPMAIHMOHHOTO 00BEMA TEKCTOBBIX

COOOLLIEHUN

2.6

KoaupoBanue m3obpaxenuid. Ouenka MHPOPMALMOHHOTO 00BEMa rpaduyeckux NaHHBIX
IpH 3aJaHHBIX pa3peuieHnd W TIyOMHE KOOMpoBaHMsA LBeTa. L[BeToBble Mojeny.
KomupoBanue 3Byka. OrneHka HHPOPMAIMOHHOTO 00BEMA 3BYKOBBIX JAHHBIX IIpU

3aIaHHbIX YaCTOTC AUCKPCTU3AIHNU U Pa3pAAHOCTU KOAUPOBAHUA

2.7

Anrebpa noruku. [loHATHe BbICKa3biBaHUs. Bricka3piBaTenbHble (POPMBI (TIPEANKATHI).
KBanTOpBI Cyl1ecTBOBaHMS U BCEOOLTHOCTH.

Jlormueckue omnepauuu. TaOnuubl ucTUHHOCTH. Jlormueckue BblpakeHus. Jlornueckue
TOJIeCTBa. Jlornyeckue onepanny 1 onepanuy Haj MHOKECTBAMH.

3aKoHBl anreOpbl JIOTMKH. ODKBHUBAJEHTHbIE NPEOOpa30BaHUs JIOIMUECKUX BBIPAXKECHHM.
Jlornueckue ypaBHEHUs U CHCTEMBI YPaBHEHHM.

Jlornueckue ¢GyHKIMHU. 3aBUCHMOCTb KOJIMYECTBA BO3MOKHBIX JIOTUYECKMX (PYHKUIHHA OT

KoJm4ecTBa apryMeHToB. KaHoHnueckue GopMbl JOTHYECKUX BhIpaKEHUN

2.8

COBepHIeHHBIe JAU3BbIOHKTUBHBIC KOHBIOHKTUBHBLIC HOPMAJbHBIC CbOpMI)I, AJITOPUTMBI UX

IIOCTPOCHHUA I10 Ta6m/1ue HCTUHHOCTH

2.9

Jlornueckue >7M€MEHTHI B cocTaBe komnbrorepa. Tpurrep. Cymmarop. MHOropaspsiHbii
cymmarop. IlocTpoeHne cXeM Ha JIOTMYECKHX 3JEMEHTAaX IO 3aJaHHOMY JIOTHYECKOMY

BBIPAXKCHUIO. 3anuch JOTIIECKOTO BBIPpAXKCHUA 110 JIOTHYSCKOM CXeMe

2.10

Monenu u  MogzenupoBanue. llenn  MomenupoBaHus.  AJEKBAaTHOCTh — MOJEIHU
MOJIETUPYEMOMY OOBEKTY WU Tiporieccy. D@opManu3aius MpUKIaIHbIX 3a/1a4.
[IpencraBneHne pe3yabTaTOB MOJCIUPOBAHMS B BHIE, YIOOHOM IJIsi BOCIPHUSATHS

yenoBekoM. I'paduueckoe mpeacTaBIeHHe TaHHBIX (CXeMbI, TaOIHIbI, TpauKn).

211

[IpencraBneHue MenbIx yucea B NaMATH Kommbiorepa. OrpaHMUeHHOCTH JMana3oHa Yuces
MIpU OTPAaHUYEHUH KOJM4YecTBa pa3psiioB. [lepenonHenne pa3psiaHoi ceTku. be33sHakoBbie U
3HAKOBBIC JIaHHBIC. 3HAKOBBIM OHWT. J[BOWYHBIM TOTOJHUTEIBHBIM KOJ OTPUIIATEIBHBIX
YHCel.

[ToGuToBBIe JOrMYeckue omepanud. Jlornyeckuid, apuMETHUYECKUH W MUKINYCCKUN

caury. [IudpoBanre ¢ TOMOIIEIO MOOUTOBOM onepanuu «uckirodaromiee MJIN»

212

Hpe,[[CTaBJ'IeHI/Ie BCIICCTBCHHBIX YHUCCJI B IIaMATH KOMIIBIOTCPA. 3Haqama51 4acCTb U IIOPAOOK
qucia. HI/IaHaSOH 3HAYCHH I BCIICCTBCHHbBIX YHCCII. HpO6J’I€MLI XpaHCHHA BCHICCTBCHHBIX
YHUCCJI, CBA3AHHBIC C OI'PAHUYCHHUCM KOJIMYCCTBA Pa3psAH0B. BrinonHenue onepaunﬁ C

BCIICCTBCHHBIMHA YK CJIaMH, HAKOIIJICHHUEC OIINO0K IIPU BBIYUCIICHUAX

2.13

I'padsl. OcHoBHble moHATHS. Buasl rpagos. Onucanue rpadoB ¢ MOMOLIbIO MaTpPUI
CMEKHOCTH, BECOBBIX MATpHI], CIIMCKOB CMEXHOCTH. PellleHne alropuTMHUYECKHX 3ajad,
CBSI3aHHBIX C aHATU30M TIpadoB (IOCTPOCHHE ONTHUMAIBHOIO MYTH MEXJY BEpIIMHAMH
rpada, oOmpeleslieHMe  KOJMYECTBAa  pa3jIMuYHBIX  MyTed  MeXJIy  BepIIMHAMU

OPUCHTHPOBAHHOT'O AIUKIINICCKOTO rpaq)a)




2.14

Hepesbsi. bunapraoe nepeBo. [lepeBbst moncka. CrocoOwl 00xoma aepeBa. [Ipencrarienue
apu(MeTHUECKNX BBIpaXEHUH B BHJE JAepeBa. Mcmonb3oBanue rpadoB U JEPEBHEB NPHU

OITMCaHUU 00BEKTOB H IPOIIECCOB OKPY)KAIOIIETO MHUpPa

2.15

JIMCKpeTHBIE UTPHI IBYX HTPOKOB ¢ moHOW mHpopmanwmeid. [loctpoenue nepeBa nepedopa
BApHAHTOB, OIMCAHME CTPATETMH Wrpsl B TaOMMyHOW ¢opme. BpWrpeImHBIE |

IIPOUTPBIIIHBIC ITO3UITNH. BI)II/IprIHIHBIC CTpaTCrun

2.16

CpencrBa HMCKYCCTBEHHOTO MHTe/UIeKTa. MneHTndukanmss u TOHMCK HM300pakeHUH,
pacno3HaBaHue JHL. Vcroap30BaHNe METOI0B UCKYCCTBEHHOTO HHTEJICKTA B 00yJaromux
cucremMax. lcroib30oBaHHE METONOB HCKYCCTBEHHOTO HHTEIUIEKTA B POOOTOTEXHUKE.

NurepHer Beme. HelipoHHbIe ceTH

ANTOpPUTMBI U IPOTPaMMHUPOBAHHE

3.1

Qopmanu3anys NOHATHS anroputma. MammHa ThIOpMHIa Kak yHHMBEPCAJIBHAS MOJIEIb

BBIUMCIIEHUN

3.2

OneHka CII0)KHOCTH BbluHMclieHud. Bpems paGotel 1 00BEM HCMONB3yeMOUN MaMsTH, HX
3aBUCHUMOCTh OT pa3Mepa MCXOJHBIX AaHHbIX. OIlleHKa acCUMNOTOTHYECKOW CIOXKHOCTU
QITOPUTMOB. AJITOPUTMBI TOJTMHOMHUANBHON ClOXHOCTU. [lepeOopHble alrOpUTMBL
[Ipumepbl pa3nUyHBIX aJrOPUTMOB PEIIEHUs OJHOMN 3a/adyH, KOTOpPhIE UMEIOT Pa3IUYHYIO

CJIIOXKHOCTB

3.3

Omnpenenenre BO3MOXHBIX PE3yNbTaTOB PaOOTHl MPOCTEHIINX aNrOPUTMOB YIPaBICHUS
WCIIOJIHUTENSIMU M BBIYUCIIUTENBHBIX alrOpUTMOB. OmnpeneneHnue UCXOAHbIX JTaHHBIX, MIPU

KOTOPBIX aITOPUTM MOXKET J1aTh TpeOyeMblil pe3yabTaT

3.4

AJropuT™MBI  00paOOTKM HATYpaJbHBIX YHCEN, 3allMCAaHHBIX B TO3HIIMOHHBIX CHCTEMax
CUMCIICHUS: pa3OMCHME 3alMCH YWClia Ha OTHCIbHBbIC HUMPHI, HAXOXKICHHE CYMMBI U
Mpou3BeIeHUs (P, HAXOXKICHUE MaKCUMATbHOW (MHHUMAJIBHON) ITU(DPHI.

[IpencraBnenue 4mcia B BUAC Ha0Opa MPOCTBIX COMHOXHUTENCH. AJTOPUTM OBICTPOTO
BO3BEJICHUSI B CTENEeHb. [IOMCK MPOCTBIX YHUCET B 33aJaHHOM JHAara3oHe C TOMOIIbI0

IrOpUTMa «perieTo DpaTtocheHar

3.5

MHOFOp&SpHI{HHC OCJabIC YHMClla, 3aa4Hn I[HHHHOﬁ apI/I(I)MCTI/IKI/I

3.6

S3eik  mporpammupoBanust  (ITackams, Python, Java, C++, C#). Tumsl [JaHHBIX:
LIEJIOYUCIICHHBIE, BELIECTBEHHBIEC, CHMBOJIbHBIE, Jjorudeckue. Bersienus. CroxHbie
ycaoBus. Huknsl ¢ yenosuem. L{ukisl o nepemenHoi. O0paboTKa JaHHBIX, XPaHSIIUXCS B
¢aitnax. TexcToBble n 1BonuHbIe (aitnbl. DaiinoBele nepeMeHHbIe ((ailoBble yKazaTenn).
Urenue u3 ¢aitna. 3anuchk B ¢aiin.Pasbuenune 3amaun Ha nojzamgauu. Iloamporpammbl
(mpouenypsl ¥ ¢yHKuuu). HMcnonp3oBaHMe — CTaHJApTHOW — OMONMOTEKM  sI3bIKa

IPOrpaMMHUPOBAHUS

3.7

PeKprI/IH. PCKprI/IBHBIC nmpoucaypel u (bYHKI_II/II/I Hcnonp30BaHue CTEKa IS OopraHusanuun

PCKYPCHUBHBIX BBI3OBOB




3.8

UucnenHnsie MeToAbl. TouHOE M MPHONMMKEHHOE pelieHus 3anadyn. UNCIeHHOE pelIeHHe
YPaBHEHUI C MOMOLIBIO0 NOJ00pa napamerpa. YuciaeHHbIE METO/bl PELIEHHs] YPaBHEHUI:
MeToa Tmepebopa, METOJ TOJOBHHHOTO aAeneHUs. [IpuOmmx€HHOE BBIYHCICHHUE UTHH
KpuBbIX. Bblumciienune momaneii ¢uryp ¢ IOMOIIbIO YHCICHHBIX METOJO0B (METOA
MPSIMOYTOJIbHUKOB, MeToj Tpaneuuii). [louck makcumyma (MUHMMYMa) QYHKIMHM OJHOM

HepeMeHHOﬁ METOJ0M ITOJIOBUHHOI'O JCICHUA

3.9

OO0OpaboTka CHMBOJIBHBIX JAaHHBIX. BCcTpoeHHBIC (DYHKIIUU S3BIKA MTPOTPaMMHUPOBAHUS IS
00pabOTKHM CHMBOJBHBIX CTPOK. AJITOPUTMBI OOpaOOTKH CHMBOJIBHBIX CTPOK: TOJCUET
KOJIMYECTBA IMOSIBJICHUI CHMBOJA B CTPOKE, pa30MEeHHe CTPOKH Ha CJIOBA MO MPOOEIbHBIM
CHMBOJIaM, MOUCK MOJACTPOKH BHYTPU JAHHOW CTPOKH, 3aME€HA HAWJIEHHOW MOACTPOKH Ha
IpYrylo CTpoky. l'eHepanus Bcex CJIOB B HEKOTOpPOM ai(aBHUTE, YAOBIETBOPSIOIINX

3aJlaHHBIM orpaHudeHusM. [IpeoOpazoBanue ynciaa B CHUMBOJIBHYIO CTPOKY M 0OpaTHO

3.10

MaccuBel U MOCIENOBATENbHOCTH 4YMced. BpluucieHne 0O0OOIIEHHBIX XapaKTEpUCTHK
JIIEMEHTOB MacCHBa WM YHCIOBOW TIOCIEIOBATENILHOCTH (CYMMBI, TPOM3BEICHUS,
CpemHero apu(gMeTH4ecKoro, MUHUMAILHOTO U MAaKCHMAaJIbHOTO DJIEMEHTOB, KOJHYECTBA
AJIEMEHTOB, YIIOBJIETBOPSIONINX 3alaHHOMY YCJIOBHUIO). JIMHEWHBIN TMOWCK 3aJIaHHOTO
3HaYCHUsT B MacCUBE. AJNTOPUTMBI pabOTHI C 3JEMEHTAMH MacCHBa C OJHOKPAaTHBIM
pocMOTpoM MaccuBa. COpTHpOBKa OJTHOMEPHOTo MaccuBa. IIpocTbie METOIbl COPTUPOBKU
(MeTom Tmy3bIpbKa, METOJ BBIOOpA, COPTUpPOBKAa BcTaBKamu). COPTHUPOBKA CIIHMSIHUEM.
beictpass  coptupoBka MaccuBa (anmroputm  QuickSort).  JIBOMYHBIM  MOWCK B

OTCOPTHPOBAHHOM MAaCCHBE

3.11

JIBymepHBIE MacCUBBI (MaTpHIlbl). AJTOPUTMBI OOpPaOOTKM JBYMEPHBIX MAaCCHBOB:
3aIl0JIHEHHE JBYMEPHOTO YHCIOBOTO MAacCHBA 10 3a/IaHHBIM TPABUIIaM, ITOWCK AJIEMEHTA B
JBYMEPHOM MacCHBE, BBIYHCICHHE MakCUMyMmMa (MHHAMYMa) M CYMMBI JJIEMEHTOB

ABYMCPHOI'O MaCCHBa, IEPECTAaHOBKA CTPOK U CTOJ'I6I_IOB JABYMCPHOI'O MacCCHUuBa

3.12

CnoBapu (accouuaTHBHBIE MAacCHBBL, OTOOpaxeHwus). Xomi-tabmunbl. [locTpoenue

aﬂ(l)aBI/ITHO-‘IaCTOTHOl"O CJI0BapA 4Jid 3aJaHHOT'O TCKCTA

3.13

Creku. AHanu3 MpaBUIBHOCTH CKOOOYHOTO BbIpakeHHs. BbruncneHue apupmeTnueckoro
BBIPAKEHUS, 3aITUCAHHOTO B OCT(UKCHOH dopme.

Oqepezu/l. Hcnonn3oBanue o4yepcau At BpEMCHHOI'O XpaHCHHUA JaHHBIX

3.14

AJ'IrOpI/ITMLI Ha rpacbax. HOCTpOCHI/Ie MHUHHUMAJIBHOI'O OCTOBHOI'O ACPCBa B3BCHICHHOI'O
CBA3HOT'O HCOPUCHTUPOBAHHOT'O rpa(pa. KommuectBo Ppa3JINYHBIX nyTeﬁ MCXKIY BECpIIMHAMU

OPUEHTUPOBAHHOI'O AlIUKINYECKOTOo rpada. Anroputm JleikcTps

3.15

JlepeBbsi. Peanu3zamst nepeBa ¢ MOMOINBIO CCBIIOYHBIX CTPYKTYp. [IBonuHble (OMHaApHBIE)
nepeBbsi. IloctpoeHwe gepeBa Il 3aJaHHOTO  apu(METHYECKOTO  BBIPAXKECHMS.
PexypcuBHBIe anropuTMbl 00xoaa nepeBa. Vcnonbp3oBaHHe cTeka W odepenu i 006xoaa

nepeBa

3.16

I[I/IHaMI/ILIeCKOC nporpaMMHUpOBaHHUC KakK MCETOJ PCIICHUA 3adad C COXpaHCHHUEM




IIPOMEXYTOUHBIX PpE3yJIbTaTOB. 3ajadyd, peHIaeMble C IOMOIIBI0 JAUHAMUYECKOTO
MPOrpaMMHMPOBAHUSA:  BBIYHMCICHHUE PEKYPCUBHBIX (YHKIMHA, TMOACYET KOJIUYECTBA

BapUaHTOB, 3a/la41 OITUMHU3allUN

3.17

[lonsitTue 00 OOBEKTHO-OPUEHTHPOBAHHOM MpPOTpaMMHpPOBaHUU. OOBEKTHI M  KIJIACCHI.
CpoiictBa M MeTOJbl 00bEekTOB. OOBEKTHO-OPHUEHTHUPOBAHHBIA aHanu3. PaspaboTka
[porpaMM Ha OCHOBE OOBEKTHO-OPMEHTHUPOBAHHOIO  mnoaxona. MuHkancymsmus,

HacJleJ0BaHUE, MOJIUMOpPU3M

WNudopmanimoHHbIE TEXHOJIOTHH

4.1

Ananu3 nanHeix. OCHOBHBIC 33/1a4Ml aHAJU3a JAHHBIX: MPOTHO3UPOBAHUE, KIacCUpUKAIIHS,
KJIacTepU3allksl, aHamu3 OTKIOHeHUW. [locrmenoBaTenbHOCTh pelleHus: 3a7a4 aHaIu3a
JTAHHBIX: COOp MEPBUYHBIX JAHHBIX, OYMCTKA U OIIEHKAa Ka4eCTBa JTAHHBIX, BHIOOP W (WIIN)
MOCTPOCHUE MOJENU, MpeoOpa3oBaHUe JaHHBIX, BU3yaJIU3allusl JAHHBIX, MHTEPIPETAIUS
pesynpTaToB. [Iporpammubie cpenctBa u  MHTepHET-CEepBUCH is  OOpabOTKH W

MpeACTaBICHUS JaHHBIX. bosbimue nanupie. MammHaHOE 00ydeHHe

4.2

AHaNM3 JaHHBIX C ITOMOIINBIO 3JICKTPOHHBIX TAaOMHUIl. BBIUMCICHHE CYMMBI, CpEIHETO
apruMETHYECKOro, HAWOONBIIET0 (HAMMEHBIIET0) 3HA4YEHUs [uarna3oHa. BeruucieHue
K03 GUITMEeHTa KOPPEIAINHT JABYX PAAOB JTaHHBIX. [TocTpoeHUe CTOIOUATHIX, JIMHEHYIATHIX U
KpyroBeix auarpamm. [loctpoenue rpadukoB ¢pynkiuid. [logbop mmHUM TpeHaa, penieHne

3a/1a4 MPOTHO3UPOBaHUs. Pelenre 3a1au oNTUMHU3ANUH C TIOMOIIBIO AJICKTPOHHBIX TaOIHI]

4.3

Jluckperuzamusi TP MaTEMaTHYECKOM MOJCIUPOBAHUN HEMPEPHIBHBIX  IPOIIECCOB.
MogenupoBanue IBIWKEHUs. MoaenupoBaHue OWOJOTMYECKUX CHCTEM. MareMmaTH4ecKue
MOJIETM B OSKOHOMHKE. BBIUHMCIWTEIbHBIE JKCIEPUMEHTHI ¢ Mozeasmu. OO6paboTka
pe3ylnbTaTOB AKCIIEpUMEHTAa. MeToJ HauMEHBIIMX KBaaparoB. OIEHKAa YHCIOBBIX
rapaMeTpoOB MOJICITUPYEMBIX OOBEKTOB M IPOIECCOB. BOCCTaHOBICHHE 3aBUCUMOCTEH IO

pE3yibTaTaM SKCIICPUMCHTA

4.4

BepOHTHOCTHLIe MoJenu. MeTobl MOHTG'KapJ'IO. HNmurammonHoe MOACIUPOBAHUC.

CucTeMBl MaccoBOI'O O6CJIy>KI/IBaHI/I$I

4.5

Tabmuunble (pensMOHHBIE) 0a3bl JaHHBIX. TabiMila — MPEeACTaBICHHE CBEICHUU 00
OJIHOTHIIHEIX 00bekTax. Ilose, 3amucek. Kimrou tabmunel. Pabota ¢ roroBoii 6a30ii JaHHBIX.
3anonHenue 0as3pl naHHBIX. [louck, copTUpoBka M GUIBTpAMs JAaHHBIX. 3ampochl Ha
BBIOOPKY JAaHHBIX. 3aMpOChl ¢ TapaMeTpaMu. BeraucisiemMsbie oI B 3alpocax.

MHuoroTtabnuuneie 0a3bl JaHHBIX. THUIBI CBsI3ed Mexay Tabnuiamu. BHemHui Kirod.

HeHOCTHOCTL 0a3bl JaHHBIX. 3anp0c51 K MHOTOTa0JIUYHEIM 0azam JaHHBIX

4.6

TekcToBbIl mponeccop. CpeI[CTBa INIOUCKa MW aBTO3aMCHBbI B TCEKCTOBOM IIPOLECCOPC.
CTPYKTypI/IpOBaHHBIC TCKCTOBBIC JAOKYMCHTHBI. CHOCKI/I, OT'JIaBJICHUC. HpaBHna

OUTUPOBAHUA UCTOYHUKOB U O(I)OpM.HCHI/ISI 6H6nnorpa(bnqec1cnx CCBIJIIOK




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

* Undopmatuka (B 2 yactsx); 10 kiacc. yrimybinenHoe o0yuenue Ionskos
K.1O., Epemun E.A. OO011ecTBO ¢ OrpaHMYE€HHON OTBETCTBEHHOCTHIO
«BUHOM. JlabopaTopust 3HaHu»; AKIIMOHEpHOE 0011ecTBO «M31aTenbeTBO
«IIpocBemenue»

* Undopmaruka (B 2 yactax); 11 knacc. yriny6nenHoe ooyyenue Iomnsikos
K.JO., Epemun E.A. OG11ecTBO ¢ OrpaHUYE€HHON OTBETCTBEHHOCTHIO
«BHOM. JlaGopatopus 3HaHui»; AKIIMOHepHOE 001iecTBO «M31aTenscTBO

«HpOCBGHIGHI/IG»

METOJINYECKHUE MATEPHUAJIBI UIA YYUTEJIA

KIlomsakos. IIpenogaBanne, HayKa, >KM3Hb. ToUka 10CTyIIa

https://kpolyakov.spb.ru/school.htm

HU®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETU
NUHTEPHET

Cnam I'MA: Pemry OI'D. Touka nocryma https://inf-oge.sdamgia.ru/

®I'UC «Mos mikonay. Touka goctyma myschool.edu.ru

bu6mmoteka [{OK. Touka moctymna https://m.edsoo.ru

KIlonskos. IIpenonaBanne, Hayka, )ku3Hb. Touka qocTymna

https://kpolyakov.spb.ru/school/ege.htm



