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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 (enepanbHoil padboueit
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
o0s13aTepHOe 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  M3Y4YCHHsT € y4ETOM  MEXIPEAMETHBIX |
BHYTPUIPEIMETHBIX ~ CBSI3¢H, JIOTUKM  y4eOHOro  mporecca, BO3PACTHBIX
OCOOCHHOCTEH 00yYarOIINXCS.

[Tporpamma Mo nHPOpPMATHKE OTIPEAEIAET KOJIUISCTBCHHBIEC U KAYCCTBCHHBIE
XapaKTEepUCTUKHU y4eOHOro MaTepuaia Ui KaKIoro rofa U3y4eHusi, B TOM 4HCIie
U1 COAEPKATEIbHOIO HAIMOJHEHUS Pa3HOro BHUJA KOHTPOJIA (IIPOMEXYTOUHOM
aTTecTaluu o0yyaronmxcs, BCEPOCCUICKUX HPOBEPOYHBIX pabor,
rocyJ1apcTBEHHON UTOroBoi atrecranun). [IporpamMmma no nadopmaruke sBaseTcs
OCHOBOWM Il COCTaBJIEHUS AaBTOPCKUX YYEOHBIX NporpaMM U Y4eOHUKOB,
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
IPOLIECCOB B PA3IMUHBIX CUCTEMAX;

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

MEXJUCIUIUIMHAPHBIA ~ XapakTep HHGOpPMAaTUKU W MHGPOPMALMOHHOMN
JesITeIbHOCTH.

Kypc mnpopmatuku 1y1st ypOBHSA CpelHEro oOuero o0pa3oBaHUs SIBIISETCS
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-KOMMYHHUKAIIHOHHBIX
TEXHOJIOTHH, AT TEOPETUYECKOE OCMBICICHHE, MHTEPIpETalnnio U 00oO0IIeHne
3TOTO OTIBITA.



PesynbTathl  yrayONEHHOrO  YpOBHSL HM3y4YeHUs y4eOHOro ImpeaMmera
«ndopmatukay OpPUEHTHUPOBAHBl HA TMOJYYCHHE KOMIIETEHTHOCTEH IS
nocieaywmneil npopeccUoOHaTbHONW JIESITEIbBHOCTH Kak 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 PA3TMYHBIC TTOIXObI
K U3YUYEHUIO SIBICHUM, XapaKTEPHBIX JJI U3y4aeMOl peIMeTHOI 001acTy;

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

HaJIU4Me MPEJCTABICHUNA O JaHHOW TpeaMETHOM 00JlacTH Kak IeJIOCTHOU
TeopuH (COBOKYITHOCTU TEOPHUIi), OCHOBHBIX CBSI3SX CO CMEXKHBIMH OOJACTIMU
3HAHUU.

B pamkax yrinyOn€HHOro ypoBHS M3yueHHs] HHHOPMATUKH OOECreurnBaeTCs
1ieJICHAIIpaBIeHHasl TTOATOTOBKA O0YYaIOIIUXCSl K MPOJIOJDKEHUI0 00pa3oBaHUsS 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 CHUCTEMbl M CETH, OOJbIINE JaHHBIE H
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 mpeamera «MHbopmaTuka» Ha
yrayoJIEHHOM ypOBHE CpeJHEero oOmiero oOpa3oBaHHs — oOOecleueHHe
JaNbHEHUIIEro pa3BUTHS MHGOPMAIIMOHHBIX KOMIIETCHIIMH 0O0y4aromerocs, €ro
TOTOBHOCTH K KM3HH B YCIIOBUSAX Pa3BUBAIONMIETOCS MHPOPMAIIMOHHOTO OOIIeCTBa
M BO3paCTalOlIe KOHKYPEHIMM 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 aJITOPUTMHUYECKOTO MBIIIICHUS;

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
00001aTe nHPOpPMaIIHIO;



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(OPMAIMOHHBIX TEXHOJIOTHf;

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 Y4€OHOH, MPOEKTHOHM, 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 U JIPYTUX D3JEMEHTOB IM(GPOBOrO0 OKPYKEHHUSA, BKIIOYAs
KOMIIBIOTEPHBIE CETH, UCTIOIB30BaHUIO CPEJICTB ONIEPALIMOHHON CUCTEMBI, paboTe B
cetu HWHTEpHET ¥ HCHOJB30BAHUIO HMHTEPHET-CEPBUCOB, HMH(POPMALMOHHOM
0€30MacHOCTH.

Paznen «Teopernueckue OCHOBBI HH(OPMATHKH» BKIIOYAET B ceOs
NOHSITUMHBIA amnmapaT WHOOPMATHKH, BOIPOCH KOJUPOBaHHS WHGOpMAIIHH,
U3MepeHuss MHPOPMAIMOHHOTO 00bEMa JaHHBIX, OCHOBBI alNreOpbl JOTUKUA H
KOMITBIOTEPHOTO MOJEIUPOBAHUSI.

Pazgen «AaropurmMbl M NPOrpaMMHMPOBAHME)» HAIPABICH HAa Pa3BUTHE
ANTOPUTMUYECKOTO MBITIUICHUS, pa3pa00TKy aJTOPUTMOB U OIIEHKY 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 POJIYKTaX U MHTEPHET-CEPBHUCAX, B TOM YHUCJIE B 3aJa4ax aHaJIN3a
JAHHBIX, WCIIONB30BAaHUIO 0a3 JAHHBIX W JJICKTPOHHBIX TAOJNHIl IS PEIICHHS
MPUKJIAIHBIX 3a]1a4.

B npusenénnom nanee coaepxkanuu yueOHoro mpeamera «HHpopmatukar
KYPCHUBOM  BBIJICJICHBI  JIONIOJTHUTEJIbHBIE TEMbI, KOTOpPblE HE BXOIAT B
00s13aTebHYIO0 IPOrpaMmMy O00yUYEeHHsI, HO MOTYT OBITh NMPEAIOKEHBI ISl U3YUCHUS
OTJEJIbHBIM MOTUBUPOBAHHBIM U CITIOCOOHBIM 00YUYaIOITIMCS.

YrnyOonéHHblii  ypoOBeHb W3y4YeHHS WH(OOPMATHKHA PEKOMEHIYETCS IS
TEXHOJOTMYECKOTO  NpO(WIsA, OpPHUEHTHPOBAHHOTO HAa  HMHXXEHEPHYIO U
nHpopMalIMOHHYIO c(depbl JeATeNbHOCTU. YTIYOJNEHHBI YpOBEHb W3y4YCHHUS
nHpopMaTUKU 00eCreYynBaeT: MOATOTOBKY OOy4YarOIIMXCsl, OPUEHTUPOBAHHBIX Ha



CHEHUANIBHOCTU B 00JacTu HMHGOPMAIMOHHBIX TEXHOJOTHM U WHKEHEPHBIC
CIELUANIBHOCTU, Yy4YacTHE B MPOEKTHOM M HCCIEIOBATENbCKON NIEeSITEIbHOCTH,
CBS3aHHOM C COBPEMEHHBIMU HAIMPABJICHUSIMU OTpaciu HUHGPOPMAIMOHHO-
KOMMYHHUKAIIMOHHBIX TE€XHOJIOTUM, TOATOTOBKY K YYaCTHIO B OJUMIIMAIAaX U Clade
Enunoro rocynapcTBeHHOro sK3aMeHa 1o uHPpopMaTHKe.

[TocnenoBaTenbHOCTh M3Y4YEHUS TEM B TMpejAeiaX OJHOro roja oOydeHus
MOXET OBITh M3MEHEHa MO YCMOTPEHHIO YUYUTENs 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.

[IpuHuunel paboThl KOMIBIOTEPOB U KOMIIBIOTEPHBIX CUCTEM. APXUTEKTYypa
¢don Heiimana. ABTOMAaTHYECKOE BBIMOJHEHHUE MIPOrPaMMBI  MPOIECCOPOM.
OnepaTuBHasi, MOCTOSIHHAsT W JIOJTOBpeMeHHas mnamaTb. OOMEH [aHHBIMH C
noMouIpio muH. KoHTposuiepbl BHENTHUX YCTPOUCTB. [IpsAMoil JOCTYN K maMsITH.

OcHOBHBIE TeHJACHIUH  Pa3BUTHSA KOMIBIOTEPHBIX  TEXHOJIOTHH.
[TapannenbHbie BBIYNCIICHUS. MHoromnpoueccopHsie CHUCTEMBI.
CyniepkoMmnbioTepbl. Pacripesiei€HHbIe BBIYUCIUTENIBHBIE CUCTEMBI U 00paboTka
OONbIINX JaHHBIX. MOOWIBHBIE HHM(PPOBBIE YCTPOUCTBA W MX POJIb B
KOMMYHUKALUSIX. BcTrpoennsbie KOMIIBIOTEPHI. MUKPOKOHTPOJIIEPHI.
PoGoTtu3npoBaHHbIC MPOU3BOJICTRA.

[IporpamMmmHoOe oOecrieueHre KOMITBIOTEPOB U KOMITBIOTEPHBIX cUCcTeM. Buabl
IpOrpaMMHOr0 oOecnedeHus: U uX HazHaueHue. OCOOEHHOCTH MPOrpaMMHOTO
oOecrieueHusi MOOWJIBHBIX yCTpocTB. IlapamiensHoe mnporpaMMUpOBaHUE.
CucremHoe mnporpamMmmHoe obecrneueHrue. OnepallOHHBIE CUCTEMBI. Y THIIUTHI.
HpaiiBeppl  ycTpoWcTB. HWHCTAIUISIUUS W JAEHMHCTAULALMUA  [POTPAMMHOTO
oOecrieyeHusl.

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

[Iporpammuoe obecneuenue. JluneH3npoBanue MpPOrpaMMHOTO 0OECTICUeHUS
u  1mudpoBbix pecypcoB. [lpompuerapHoe u  CBOOOJHOE MPOTrpaMMHOE
obecrnieuenue. Kommepueckoe 1 HEKOMMEPUYECKOE UCIOJIb30BAaHUE MPOrPAMMHOIO
obOecrieueHuss 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 npoTokoisl. Cets MHTEepHET. Afpecanus B cetu MHTepHET. [IpoTOKOIBI
creka TCP/IP. Cuctema moOMEHHBIX UMEH.

Pa3nenenne |P-cetm Ha mojcetm ¢ MoMOIIbIO Macok mnoxacerei. CereBoe
agMuHUCTpUpoBaHue. [lomyyeHne AaHHBIX O CETEBBIX HACTPOMKAX KOMIIBIOTEpA.
[IpoBepka Hamuuusi CBsI3UM € y3ioM cetd. OmnpenereHue mapiipyra JBHKECHHS
MTaKETOB.

Buner  nmestenbHoctm B cetm HMuTepHer. CepBuchl  MHTepHerta.
I'eonndopmanmonnbie cucTemMbl. ['€0JIOKAIIMOHHBIE CEPBUCHI PEAIBHOTO BPEMEHU



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

['ocynapcTBeHHbBIE 3JEKTPOHHBIE CEpPBUCHI U yciyru. ColuaibHblE CETH —
OpraHu3alus KOJUIGKTUBHOTO B3aWMOJICUCTBUSI M oOMeHa naHHbIMU. CeTeBoit
ATUKET: TpaBWia TOBeACHUsS B KuOepmpoctpanctBe. [Ipobiema mMmomIMHHOCTH
noyuyeHHOU nHpopmaru. OTKpBIThIE 00pa30BaTENbHBIE 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 CETAX W aBTOMATHU3UPOBAHHBIX
uHQOpMalMOHHBIX cucTteMax. [IpaBoBoe oOecrieueHue HUHPOPMAITMOHHOM
0€30MacCHOCTH.

[IpenorBparnieHue HECaHKIIMOHUPOBAHHOTO I0CTynma K JIMYHOM
KoH(uACHIIMATbHONH MH(OPMALIUK, XPaHAIIECHCS] Ha MEPCOHATLHOM KOMITbIOTEPE,
MOOWIBHBIX yCTpoMcTBaxX. BpenoHocHoe mporpaMMHOe oOecriedeHue M CIocoOb
O00opb0ObI ¢ HUM. AHTUBHUpPYCHBIC NporpaMmbl. OpraHu3zanus JUYHOTO apXHBa
uHdopmanun. PezepBHoe konupoBanue. [laponpHas 3ammTa apxusa.

[MIudpoBanue nanHbIX. CUMMETPUYHBIE W HECHMMETPHUUYHBIC MIUQPHI.
Mudpsr mpoctori 3amenbl. [lludp Lezaps. ludp Bmxkenepa. 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
TUCKpeTH3auuu MHGOpMalUK, NPETHA3HAYCHHOW [JIs XpaHEeHHs, Nepeladd |
00paboTKH B ITU(GPOBBIX CUCTEMAX.

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

Cucrembl cumucienus. Pa3BépHyTas 3amuch NENBIX W JAPOOHBIX YHCEN B
MO3UIIMOHHOW cucTemMe cuucieHus. CBoilcTBa MO3UIIMOHHOW 3alMuCH YuUCJa:
KOJIMYECTBO MU(p B 3aMUCH, MPHU3HAK JCIUMOCTH YUCJIa HA OCHOBAHHE CUCTEMBI
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 koHewHOUM gecsatuuHOoM JpoObu 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.

Konuposanune TtekctoB. Kommpoka ASCIl. OpgnobGaiiTHBIE KOJUPOBKH.
Cranmapt UNICODE. KomupoBka UTF-8. Omnpenenenue uHPOpMAIMOHHOTO
00BbEMa TEKCTOBBIX COOOLIECHUH.

KomupoBanne  uzoOpaxenud. OuneHka  HMHPOPMALMOHHOTO  00BEMA
rpaduyYecKuX JaHHBIX MIPU 3aJJaHHBIX pa3pelieHrud U ITyOuHe KOJAUPOBAHUS 1IBETA.
[IBeToBrie Monenu. BektopHoe koaupoBanue. @opmartbl rpadudeckux ¢ansos.
Tpéxmepnas rpaduxa. OpakranbHas rpaduka.

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

Anrebpa noruku. I[loHsTHe BbIcKa3biBaHUA. BbicKasbiBaTeIbHBIE (HOPMBI
(mpenukatel). KBaHTOPHI CyIIeCTBOBAHUS 1 BCEOOIITHOCTH.

Jlornueckue omeparuu. TaOnUIBI UCTUHHOCTU. Jlornueckue BBIpaKEHUS.
Jlornueckue ToxaecTBa. JloKa3aTeNbCTBO JIOTHYECKUX TOXKIECTB C IOMOIIBIO
TaOIUI] UCTUHHOCTHU. Jlornueckue oneparuu U onepalu HaJ MHOKECTBAMU.

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

Jlornueckue QyHKIUU. 3aBUCUMOCTH KOJHUYECTBA BO3MOKHBIX JIOTHUECKHUX
(GyHKIIUH OT KOJIMYecTBa apryMeHToB. [loHbIe crucTeMbl JTOrHYecKuX ¢ YHKIIUMN.

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. I[locTpoeHue cxem Ha JOTMYECKHX DJIEMEHTax I0
3aIaHHOMY JIOTUYECKOMY BBIPAXKEHHUIO. 3alUCh JIOTHUYECKOTO BBIPAXKEHHS 10
JIOTUYECKOU CXEME.

[IpencraBieHne UENbIX 4YKMCEN B MHaMATA KoMIibioTepa. OrpaHUYE€HHOCTH
IUana3oHa 4YUCeJl IMpU OrPaHUYCHUM KOJIMYECTBA pa3pAnoB. llepenonHenue
pa3psIHON CeTKH. be33HaKoBbIe M 3HAKOBBIC JAaHHBIC. 3HAKOBBIN OWT. J[BOMYHBIN
JOTIOJIHUTENbHBINA KOJI OTPULATEIbHBIX YHCEN.

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

[IpencraBieHne BELIECTBEHHBIX YMCENl B MaMsITH KOMIIbIOTEpa. 3Hayauas
4acTh W MOPSAJ0K yucia. Jluamna3zoH 3Ha4YeHUN BelIeCTBEHHBIX uucen. [IpobiaemMbl
XpPAaHEHHS] BEIIECTBCHHBIX UYHCEJ, CBS3AaHHBIE C OrPAaHUYCHHEM KOJHAYECTBA
pa3psaoB. BeInosiHeHWE onepanuii ¢ BENIECTBEHHBIMH YHCIIAMHU, HAKOIUIEHUE
OIKMOOK MPH BBIUUCICHUSX.



AJITOPUTMBI U IPOTPAMMHUPOBAHHE

OnpeneneHue BO3MOXKHBIX PE3YyJbTATOB pa0dOTHI MPOCTEHIIMX aJIrOPUTMOB
YOpPaBJIEHUS HCIOJHUTEISAMU M BBIUYHUCIHUTEIBHBIX alIropuTMoB. OrnpeneneHue
HCXOJHBIX JaHHBIX, IPU KOTOPBIX AJITOPUTM MOXKET JaTh TPEOYEeMbIil pe3yJIbTaT.

Oranbl pelieHus 3ajJad Ha Komnbrorepe. WMHCTpyMEHTalbHBIE CpENCTBA:
TPAHCIATOP, OTIATYUK, NPOPUIUPOBIIMK. KoMOWisiiuss W HMHTEpHpeTaLus
nporpaMm. BupTyasibHble MallluHBI.

WurterpupoBanHass cpena pa3paboTku. Meroasl OTJIAJKU POTrpamM.
Hcnonb3oBanue TtpaccupoBouHbIX Tabnui. Otnagounbiii BeiBoA. Ilomarosoe
BBINIOJIHEHUE TTpOorpaMmMbl. Toukn octaHoBa. [I[pocMOTp 3HAYEHNI TIEPEMEHHBIX.

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

JIOKyMEHTUpPOBaHHE IIPOTrpaMM. Hcnons3oBanue KOMMEHTapUEB.
[ToaroroBka onucaHus NpOrpaMMbl 1 HHCTPYKILUHU JJIS1 TTOJIb30BATENIS .

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 YUCEN B 3aJlaHHOM JuarnaszoHe. [IpencraBnenue
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.

Paz0Ouenue 3amaun Ha noazagauu. [loamporpammel (poueaypsl U GyHKIIHUH).
Pexypcusi. PexkypcuBHbie 00BekTHl ((pakransl). PekypcuBHbIE TpOLEAypHl H
¢ynkuun. Mcronp30BaHue cTeKa AJsl OPraHu3aluy PEeKypCUBHBIX BBI30BOB.

Hcnonp3oBaHue CTaHAApTHOM OHOIMOTEKH sI3bIKa IPOrPaMMHUPOBAHUS.
[lonknrouenne  OMOJMOTEK  MOANPOrpaMM  CTOPOHHUX  IPOU3BOAMTEIEH.
MoaynpHBIN NPUHIUIT IOCTPOCHUS POrPaMM.

YucnenHble Meronbl. ToyHoe W NPUOMMKEHHOE pEIIeHUs 3aJayd.
YuclieHHbIE METOJbI PEUIEHUS] YPaBHEHUI: METO Iepedopa, METO OJOBUHHOIO
nenenus. [IpubOnmx€HHOE BBIYMCIICEHHWE JJIMH KpPUBBIX. BbrumcieHue miomanen
(Guryp c NOMOUIbIO YHUCIEHHBIX METOJI0B (METOJI MPSMOYTrOJIbHUKOB, METO]



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

O6paboTka CHUMBOJIbHBIX  JIaHHBIX. BcTpoeHHble  (QYHKIMM  sA3bIKa
MPOrpaMMUPOBAHUS 1JIT 00paOOTKH CUMBOJBHBIX CTPOK. AJTOPUTMBI OOPaOOTKHU
CUMBOJIbHBIX CTPOK: TMOACYET KOJMYECTBA IMOSBICHUH CHMBOJA B CTPOKE,
pa3OurieHue CTPOKM Ha CJIOBa IO MPOOEIBHBIM CHMBOJIAM, TOUCK MOJCTPOKHU
BHYTPM JAHHOM CTPOKHM, 3aMEHA HAWJACHHOM NOACTPOKM HA APYI'YIO CTPOKY.
['enepanus Bcex CJIOB B HEKOTOPOM ali(paBUTE, yIOBIETBOPAIONIMX 3aJaHHBIM
orpannueHusiM. [IpeobpazoBaHue unciaa B CHMBOJIbHYIO CTPOKY U OOpaTHO.

MaccuBbl M MOCIEAOBATENBHOCTH uucesl. Bpruncinenne 0000IIEHHBIX
XapaKTepUCTHK AJIEMEHTOB MacCUBa WJIM YUCIOBOM MOCIIE0BATENILHOCTU (CYMMBI,
NPOU3BEICHUS, CPEJHEr0 apu(PMETUYECKOTO, MUHUMAIBHOIO U MAaKCHUMAaJIbHOIO
AJIEMEHTOB, KOJUYECTBA 3JIEMEHTOB, YIOBJIETBOPSIONIMX 33JaHHOMY YCJIOBHIO).
JIMHEVHBIN TTOUCK 3aIaHHOTO 3HAYECHUS B MACCUBE.

CoptupoBka onHOMepHOTo MaccuBa. [IpocTeie METOABI COPTUPOBKH (METOJ
ny3bIpbKa, METOJ BbIOOpa, COPTHpPOBKAa BcTaBKamH). COpPTUPOBKA CIHSHUEM.
beictpas coprupoBka MmaccuBa (amroput™m QuickSort). JIBouuHBIN TMOHCK B
OTCOPTHUPOBAHHOM MAacCCHUBE.

JIBymMepHble MaccuBbl (MaTpuilbl). AJTOpPUTMBI OOpPAOOTKH JABYMEPHBIX
MaCCHBOB: 3alI0OJTHEHUE IByMEPHOIO YMCIOBOTO MACcCHBA M0 3aJaHHBIM MpaBUiaM,
MOMCK 3JIEMEHTA B IBYMEPHOM MAaCCHUBE, BBIUHMCICHHE MaKkCUMyMa (MUHUMYMA) U
CYMMBI 3JIEMEHTOB JBYMEPHOTO MacCHuBa, IEPECTaHOBKA CTPOK M CTOJOIIOB
JBYMEPHOTO MAaCcCHUBA.

HNudopMannoHHbIe TEXHOJIOTHH

TexcroBelii mporeccop. PepaktupoBanme u dopmatupoBanue. IIpoBepka
opdorpadun u rpammatukud. CpencTBa TOHMCKAa W aBTO3aMEHbI B TEKCTOBOM
npoueccope. HMcnonb3zoBanne  ctuneid.  CTpyKTypHUpOBaHHBIE  TEKCTOBBIE
nokymeHTbl. CHocku, ornaBiaeHue. KomiektuBHasi paboTa ¢ JTOKYMEHTaMH.
NHCTpyMEHTBI pelieH3upOBaHUsI B TEKCTOBBIX Mporeccopax. OOmauHble CEPBUCHL.
HenoBas mepenucka. Pedepar. IlpaBuna 1UTHpOBaHHWA HCTOYHUKOB W
opopmieHust Oubnmorpaguueckux cchiiok. OQopMieHHE CIUCKA JHUTEPATYpPHI.
3HAaKOMCTBO C KOMIIBIOTEPHON BEPCTKOW TeKcTa. TEeXHUYECKHE CpelCTBa BBOJAA
TekcTa. Crnenuanu3vpoBaHHbIE CPEJICTBA PEAAKTHUPOBAHUS MaTeMaTHYECKHUX
TEKCTOB.

Ananu3 gaHHbiX. OCHOBHBIE 33/JlauM aHAJIW3a JIaHHBIX: MPOTHO3MPOBAHUE,
KJaccuuKkanus, Kiactepuzalus, aHaliu3 OTkIoHeHui. I[locnenoBaTenbHOCTh
pelIeHus 3a7a4 aHajau3a JaHHBIX: COOp MEPBUYHBIX JAHHBIX, OYMCTKA U OIICHKA
KauecTBa JAHHBIX, BHIOOP W/WUIM MOCTPOCHHUE MOJENU, MpeoOpa3oBaHUE JaHHBIX,
BU3yalIM3allisl JTaHHBIX, UHTEpIIpeTanusi pe3yiabratoB. [IporpamMMmubie cpeicTBa u



MHTEPHET-CEPBUCHI JJI1 00pabOTKM M NpEACTaBICHUs JaHHBIX. bosbline naHHbIE.
MamunHoe o0yueHue. IHTenneKkTyanbHblil aHaJIW3 TaHHbIX.

AHanu3 JaHHBIX C MOMOILUBIO 3JIEKTPOHHBIX TaOaul. BbruuciieHne cyMMmbl,
CPEIHETO apu(PMETHUECKOT0, HANOOIBIIEr0 (HAUMEHBILIEr0) 3HAUECHUS IHAIa30Ha.
Boruncnenne koag@uimenta Koppemsuuu JBYX psSAoB JaHHbIX. [loctpoenue
CTONOYAThIX, JHMHEMYaTbIX W KPYyroBbix auarpamm. Iloctpoenue rpapukoB
¢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 TI00aNbHBIE MUHUMYMBI II€JIEBOU
¢yHkuuu. Perenue 3aa4 ONTUMU3AIMEI C TOMOIIBIO 3JIE€KTPOHHBIX 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 mepefayd JaHHBIX. 3aBUCUMOCTb BpPEMEHM TNepeAadyd  OT
MH(POPMAIIMOHHOTO 00BbEMa JAaHHBIX W XapaKTEPUCTHK KaHayla CBSI3U. [IpuuuHBI
BO3HMKHOBEHHUS OIMOOK Tmpu Tmepefade JaHHbIX. Konbl, T03BOJISIONINE
OOHapy>XHWBaTh M WUCHPABIATH OIMIMOKH, BO3HUKAIONIME NpPU TMepenade JTaHHBIX.
Paccrosaune Xammunra. Koguposanue ¢ moBroperrneM 6uToB. Kojbr XoMMuHTA.

Cucrembl. KoMmmoHeHTBI cucTteMbl M HUX B3auMmozeiictBue. CHCTEMHBIHI
s dext. Ynpapnenue kak nHGOpMaIMOHHBIN Tiporiecc. OO0paTHas CBSI3b.

Mogenn u monenupoBanue. Llens moaenupoBanusi. COOTBETCTBUE MOJAEIH
MOJEIUPYEMOMY OOBEKTY WJIM Mpolieccy, Ueau MojenupoBaHus. Dopmanuzanms
MPUKJIAJIHBIX 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 MAaTpHUIl, CIUCKOB CMEXKHOCTU. PemieHue
AITOPUTMUYECKUX 3a/lad, CBSI3aHHBIX C aHalu3oM TIpadoB (IIOCTPOCHHE
ONTUMAJIBHOTO NYTH MEXKIY BepIIMHAMU Tpada, OmpeAecieHUue KOJIMYeCTBa
pa3IUYHBIX TyTEed MEXAYy BEpIIMHAMH OPUEHTUPOBAHHOIO AlUKIMYECKOTO

rpada).



HepeBbs. bunapnoe aepeBo. [lepeBbs moucka. CrocoObl o0xola aepena.
[IpencraBienne apupMeTUYECKUX BBIPAXKEHUN B BUE JepeBa. J{MCKpPETHBIE UTPHI
JIBYX UTPOKOB ¢ nojiHoM nHdopmarueit. [loctpoenue nepesa nepedopa BapHuaHTOB,
OMMCAHHME CTPATETHH UIPbl B TAOJIMYHON (hopme. BBIUIPHIIIHBIE U TPOUTPBILIHBIE
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 KOMIBIOTEPHBIX Urpax. Mcnonb3oBaHue METOJIOB
UCKYCCTBEHHOTO MHTEJJIEKTa B oOydarmux cucremax. lMcnonb3oBanue MeTonoB
UCKYCCTBEHHOTO MHTEJUIEKTa B poboTtoTexHuke. MuTepHeT Bemel. IlepcrnekTuBsl
Pa3BUTHS KOMIIBIOTEPHBIX MHTEIEKTYalbHBIX cucTeM. HelipoHHble ceTu.

AJITOPUTMBI U IPOrPAMMHPOBaHUeE

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  CIIOKHOCTH  aJTOPUTMOB. 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 DparocheHar.

MHoropa3psigHbie Leble Ynucia, 3a1a49u JIIMHHONW apu(pMETUKH.

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

Crexkn. AHanu3 TMPaBWIBHOCTH CKOOOYHOTO BBhIpaKeHUA. Brruncinenue
apu(METHIECKOTO BBIPAXKEHHUS, 3aIUCAHHOTO B MOCTPUKCHOU 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 OPUEHTHUPOBAHHOTO AIMKINYECKOro rpada. AIroputm
JIeUKCTpBI.

JepeBbs. Peanmm3anus gepesa ¢ MOMOLIBIO CCBUIOYHBIX CTPYKTYp. JIBOMYHBIE
(Ounapubie) nepeBbs. llocTpoeHue paepeBa sl 3aJaHHOTO APHUPMETHUYECKOTO
BbIpaxkeHHs. PekypcuBHBIE alrOpUTMBI 00xoaa nepeBa. Vcmonp3oBaHHe cTeka U
ouepeu I 00Xoaa JepeBa.

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



JTMHAMHYECKOTO MPOTPAMMHUPOBAHUS: BBIYUCICHUE PEKYPCUBHBIX (YHKIUH,
MOACYET KOJIMUECTBA BApUAHTOB, 33J]a4l ONTUMHU3AIUY.

[lonsiTue 06 0OBEKTHO-OPUEHTUPOBAHHOM MHpOrpaMMHUpOBaHUU. OOBEKTHI U
kiaccel. CBOMCTBA U METOJbl 00BEKTOB. OOBEKTHO-OPUEHTUPOBAHHBIA aHAJIU3.
Pa3paboTrka mporpaMM Ha OCHOBE OOBEKTHO-OPUEHTHUPOBAHHOTO IMOAXOA.
WNukancynsuus, Haclie10BaHUE, TOJIUMOPHU3M.

Cpensl ObicTpoii pa3paboTku mnporpamm. I[IpoektupoBanue wuHTEepdeiica
noyib3oBarens. Vcmonb3oBaHWE TOTOBBIX — YIPABISIEMBIX  3JEMEHTOB IS
nocTpoeHust uaTepderica.

O630p  s3bIKOB  mporpammupoBanus.  [loHstue o0  mapaaurmax
IporpaMMHUPOBAHUS.

NupopmManmoHHbIE TEXHOJIOIHH

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

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

O06paboTKka pe3yJabTaTOB SKCHEpUMEHTa. MeToJT HaMMEHBIINX KBaJpaTOB.
OneHka 4YHCIOBBIX TApaMeTpPOB MOEIUPYEMBIX OOBEKTOB M  IMPOIECCOB.
BoccranoBieHue 3aBUCUMOCTEN 110 Pe3yIbTaTaM dKCIIEPUMEHTA.

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

TaGmuunbple (pensuuoHHBIC) 0a3bl JMaHHBIX. Tabmmia — TpeAcTaBICHUE
cBeleHnii 00 OMHOTHMIHBIX 00BekTax. Iloie, 3amuch. Kimrou tabmunel. Pabora c
roroBoii 0a30il JaHHBIX. 3amoJiHEHWE Oasbl JaHHBIX. [loWCK, 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. [lemocTHOCTh 6a3b1 TaHHBIX. 3aMPOCHl K MHOTOTA0IMYHBIM 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'paduueckuit penakrop. Pazpemenue. Kagpuposanue. McnpaBnenue
nepcrekTuBbl.  I'mctorpamma.  Koppekuuss  ypoBHEH, KOpPpEeKUHs  ILIBETA.
OOecnBeunBaHuEe LBETHBIX H300pakeHuil. Peryms. PaGota ¢ obOmactamu.
QUIbTPHI.

MHuorocnolinble n3o0paxkeHus. TexcroBble ciou. Macka cnos. Kanainbl
Coxpanenue BblaelieHHON oOnactu. IloaroroBka wimocTpanuil ais BeO-CalTOB.
AHUMUpOBaHHBIE H300paKEHUS.

Bekrtopnas rpaduka. IlpumutuBbl. HW3mMeHeHHe moOpsiaKa 3JIEMEHTOB.
BreipaBHuBaHue, pacnpenenenue. ['pynnupoBka. Kpusble. @opMarsl BEKTOPHBIX
pucynkoB. Mcnonb3oBanue KoHTYpoB. BekTopu3zanus pacTpoBbIX H300paxe HUM.

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



IINTAHUPYEMBIE  PE3VJIbTATbBI 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 BHYTPEHHEH MO3ULIMEH
JUYHOCTH, CHUCTEMOM IIEHHOCTHBIX OpHUEHTAllMi, TO3UTUBHBIX BHYTPEHHUX
yOEXKJICHUM, COOTBETCTBYIOIIUX TPAJAUIIMOHHBIM IIEHHOCTSIM  POCCUHCKOTO
o0111ecTBa, pacIIUPEHUE KU3ZHEHHOTO OIbITa W OMbITA JEATEILHOCTH B IpPOIIECCe
peanuzalu  CpeJACcTBaMH  y4eOHOro TMpeaMeTra OCHOBHBIX  HamlpaBiICHUU
BOCITUTATEIILHON JIESITEIIbHOCTH.

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

1) rpa’sKaaHCKOr0 BOCIMTAHUSA:

OCO3HAHHUE CBOMX KOHCTUTYIIMOHHBIX TMpaB M OOS3aHHOCTEH, yBaKEHUE
3aKOHa U TpaBOMOpSAKa,  COOJIOJEHWE  OCHOBOIOJATAIONIMX  HOPM
MH(GOPMAIIMOHHOTO TIpaBa U HH(GOPMAIIMOHHON 0€301aCHOCTH;

TOTOBHOCTh MPOTUBOCTOSITh HMACOJIOTMM SKCTPEMHU3MA, HAIMOHAIU3MA,
KCeHO(OoONH, AUCKPUMHUHAIIMK 10 COLMAIBHBIM, PEIUTHO3HBIM, PaCOBBIM,
HAllMOHAJbHBIM [IPU3HAKaM 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) 1IyXOBHO-HPABCTBEHHOI0 BOCIIUTAHUSA:

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 BOCIIMTAHMSA:

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:

copMUPOBAaHHOCTH  3JA0pPOBOTO W 0Oe3omacHoro  o0paza  JKHM3HH,
OTBETCTBEHHOTO OTHOIIEHUSI K CBOEMY 3JI0POBbIO, B TOM 4YHCJIE 3a CYET



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

6) TPy10BOI0 BOCIIMTAHMS

TOTOBHOCTh K AKTUBHOHM [IE€ATEIHHOCTH TEXHOJOTHYECKOM W COIMAaIbHOU
HaIpaBJIEHHOCTH, CIOCOOHOCTh MHUIIMMPOBATH, MJIAHUPOBATH U CAMOCTOATEIBHO
BBITIOTHSITH TAKYIO JIESTEIIbHOCTD;

uHTepec K cdepaM MNpo(ecCHOHANBHON JAESTENbHOCTH, CBSA3aHHBIM C
nHPOPMATUKOM, MPOrpaMMUPOBaHHEM M HH(DOPMAIMOHHBIMU TEXHOJOTHSIMHU,
OCHOBaHHBIMU Ha JOCTH)KCHUSAX HayKd WH(GOPMATUKA U HAYYHO-TEXHHUYECKOTO
nporpecca, yMEHHE COBEpIIaTh OCO3HAHHBIM BBIOOp Oyayuiei mnpodeccuu u
pean30BbIBaTh COOCTBEHHBIC JKU3HEHHBIC TUIAHBL;

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

7) 3KOJIOTUY€CKOT0 BOCTITMTAHMS:

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 MMPOBO33PEHUSI, 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 TpaHCPOpMALIK MHOTHUX C(Ep KUZHU COBPEMEHHOT0 00IECTBA;

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

B mpouecce noctukeHHs JTUYHOCTHBIX PE3YJIbTATOB OCBOCHHUS MPOTPAMMBI
no wuHbopMaTHKe Yy OOY4YalOLIUMXCS COBEPLIECHCTBYETCS SMOLMOHAIbHBIN
MHTEJUIEKT, PEANOIaraonmil chopMupoBaHHOCTb:

CaMOpPETyJIMPOBAaHUS, BKIIOYAIOIIETO CaMOKOHTPOJb, YMEHHE NPUHUMATh
OTBETCTBEHHOCTh 32 CBOE IIOBEACHUE, CIIOCOOHOCTh aJanTHPOBAThCS K
HMOLIMOHAJIBHBIM U3MEHEHUSM U MPOSBIATH THOKOCTb, OBITh OTKPHITHIM 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 MPHU OCYIIECTBIECHUH KOMMYHHUKAIIUM, CIIOCOOHOCTH K
COYYBCTBHIO M CONEPEKUBAHUIO;

COLIMAJIbHBIX HABBIKOB, BKIIOYAIOIINX CIOCOOHOCTH BBICTPANBaTh OTHOILICHUS
C IPYTHUMH JIFOJbMH, 3a00THTHCS, IPOSABIIATH HHTEPEC U pa3periaTb KOH(INKTHL.



METANPEIMETHBIE PE3YJIbTATBI

B pesynpraTe wu3ydeHmss HHOOPMATUKM HAa YpPOBHE CPEAHETO OOIIEro
oOpa3zoBaHus y oOyuaromerocs OynyT chOpMUPOBaHbI MeETalpEAMETHbBIE
pe3ynbTaThl, OTPAKCHHBIE B YHHBEPCAIBHBIX YYEOHBIX NEHCTBHUSIX, a UMEHHO —
Mo3HaBaTeNbHBIC YHHUBEpCaJIbHbIE y4eOHBIE JEUCTBUS, KOMMYHUKAaTHBHEIC
YHHUBEpCAJIbHbIE yueOHBIE IEHCTBHS, pPETYISTUBHBIE YHUBEpCAIbHBIE Y4YeOHBIC
JEHCTBUS, COBMECTHAS €S TEILHOCTb.

Ilo3HaBaTe/ibHBbIE YHHBEpPCAJIbHBIE YUeOHbIE JeHCTBHS

1) 6a30Bble JJOrHYecCKHe eHCTBUS:

CaMOCTOSITEIbHO  (OPMYJIMPOBaTH W aKTyalIM3UpPOBaTh  MPOOJIEMY,
paccMaTpuBaTh €€ BCECTOPOHHE;

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

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

BBISIBJIATH 3aKOHOMEPHOCTH M MPOTUBOPEUHS B paCCMaTPUBAEMBIX SIBIICHUSIX;

pa3pabaTbiBaTh IUIAH PEIICHUS MPOOJIEeMBbl C y4ETOM aHajau3a MMEIOUTUXCS
MaTepuaIbHbIX U HEMATEPUAIbHBIX PECYPCOB;

BHOCUTH KOPPEKTHUBHI B IEATEIIBHOCTD, OLIEHUBATh COOTBETCTBUE PE3YIHTATOB
LEISAM, OLIEHUBATh PUCKHU MOCIEACTBUMN AEATEIbHOCTH;

KOOPJIMHUPOBATH M  BBINOJHATH pabOTy B  YCIOBHUSX pEaIbHOrO,
BUPTYaJIbHOTO U KOMOMHUPOBAHHOTO B3aUMO/ICHCTBHS;

pa3BUBAaTh KPEATUBHOE MBINIJICHUE TIPU PEIICHUH KU3HEHHBIX MPOOIIEM.

2) 0a3oBbIe HCCIeA0BaTEIbLCKUE 1eHCTBUSI:

BJIa/IETh HABBIKAMU Y4EOHO-UCCIIEI0BATENbCKON U MPOSKTHOM JESTEIbHOCTH,
HaBBIKAMHU  paspenieHus MpoOsieM, CHOCOOHOCThIO W TOTOBHOCTBIO K
CaMOCTOSITEJIbHOMY MTOMCKY METOJOB PEIICHUS MPAKTUYECKUX 3a/1a4, IPUMEHEHUIO
Pa3IMYHBIX METOJIOB MO3HAHUS,

OCYLIECTBIISITh PA3JIMYHBIE BHIBl JIESITEIBHOCTH MO TMOJYYEHHUIO HOBOTO
3HAHMSI, €r0 HMHTEPIPETAINH, MPeoOpPa30BaHUIO M MPUMEHEHUIO B Pa3IUYHBIX
y4eOHBIX CHUTyallWsiX, B TOM YHCJI€ TPH CO3JaHUU YYEOHBIX M COIMATBHBIX
MIPOEKTOB;

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

CTaBUTh U (OPMYIHPOBATH COOCTBEHHBIE 3aJauyd B 00pa30BaTENIbHOU
NEATENIbHOCTU Y dKU3HEHHBIX CUTYaIUsX;



BBISIBJISITh TIPUYMHHO-CJICJACTBCHHBIC CBSI3M M aKTyaJU3WpOBaTh 3a/ady,
BBIIBUTATh THUIOTE3y €€ pelieHUs, HaXOJWTh apTyMEHTHhI IS JT0Ka3aTelIbCTBA
CBOMX YTBEP)KIICHUM, 3a/1aBaTh MMapaMeTPhl U KPUTEPHUH PEIIICHHUS,

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

JaBaTh OIICHKY HOBBIM CHUTYaIIUSM, OIICHHBATh IPUOOPETEHHBIN OIIBIT;

OCYIICCTBIISITh IIEJICHANPABIICHHBIA IMOUCK TIEPEHOCAa CPEJCTB U CIIOCOOOB
JEHCTBUS B TPOPECCUOHATIBHYIO CPENY;

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 IPOOJIEMBI U 33J1a4H, JIOMyCKAIONHE aTbTCPHATUBHBIC PCIIICHHUS.

3) paboTa ¢ unpopMmaumeii:

BJIQJICTh HABBIKAMH IOTYYCHUS WH(GOPMAIIUU M3 UCTOYHUKOB PAa3HBIX THIIOB,
CaMOCTOSITEJIbHO ~ OCYIIECTBIIATh  IOWCK,  aHajJu3, CHUCTEMAaTU3AIHMI0 M|
MHTEPIIPETAIINI0 HHPOPMAIIUY Pa3IUIHBIX BUIOB U (OPM MPEACTABICHHSI;

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

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

UCIIOJIb30BaTh  CPEACTBA  HMH(POPMAIMOHHBIX W  KOMMYHHKAIIHOHHBIX
TEXHOJIOTUH B PEIICHUU KOTHUTHBHBIX, KOMMYHHUKATHBHBIX U OPraHHU3aI[MOHHBIX
3a1a4 ¢ COOJIOJICHHEM TpeOOBaHUN HAProOHOMHUKH, TEXHUKH O€301acHOCTH,
TUTHCHBI, PECYpPCOCOCPEIKCHMsI, TIPABOBBIX W  OTHYCCKUX HOPM, HOPM
nH(OPMAITMOHHON 0€30MaCHOCTH;

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

KommyHuKkaTHBHBIE YHUBeEPcadbHbIE yUeOHbIe 1eficTBUs

1) oOmenme:

OCYIIECTBIISITh KOMMYHHUKAIIUXA BO BCeX chepax KU3HM;

pacrio3HaBaTh HeBepOaJbHbIE CpelICcTBa OOUIEHUSA, NOHUMATh 3HAYCHUE
COMAJIbHBIX 3HAKOB, pPacCIlO3HAaBATh IIPCAIIOCBIIKH KOH(I)J'II/IKTHBIX CI/ITyaI_II/Iﬁ u
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 HUCIIOJIb30BAHUEM
SI3BIKOBBIX CPEJIICTB.

2) coBMecTHAasl 1eATeJIbHOCTD:

[IOHUMAaTbh W MUCIIOJIB30BaTh MPEUMYIIECTBA KOMAHIHOW U WHIWBUIAYAIBHOU
paboThI;

BbIOMpATh TEMAaTUKy M METOJbl COBMECTHBIX IEHCTBUH € Y4YETOM OOIIMX
MHTEPECOB U BO3MOKHOCTEN Ka)KOT'0 YIEHA KOJUICKTUBA,

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

OLICHUBATh KAa4ye€CTBO CBOEr0 BKJIAJa M KaXKAOINO yYaCTHMKA KOMAaHIbI B
oO1uit pe3yabTaT Mo pa3pabOTaHHBIM KPUTEPUSIM;

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

OCYILECTBIIATh TO3UTUBHOE CTPATETMYECKOE IOBEACHUE B Pa3IUYHBIX
CUTYalUsX, IPOSBIATh TBOPUECTBO U BOOOpaKeHUE, ObITh MHUIIUATUBHBIM.

PerynsiTuBHbIe YHHBepcaJibHbIe YUueOHbIe AeiicTBUS

1) camoopranusanus:

CaMOCTOSITEJIbHO OCYUIECTBIIATh IMO3HABATENIbHYIO NIE€SITENbHOCTh, BBISBISATH
npo0JieMbl, CTaBUTh U (HOPMYJIMPOBATh COOCTBEHHBIE 3a/1aud B 00pa30BaTEIbHOMN
NEATEIbHOCTU U dKU3HEHHBIX CUTYaIUAX;

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

JaBaTh OLIEHKY HOBBIM CUTYAaIUsIM;

pacHIMPATh paMKH Y4eOHOTO MTpeIMEeTa Ha OCHOBE JIMYHBIX MPEINOUYTECHUN;

JIenaTh OCO3HAHHBIA 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 CUTYalHsIM, BHOCUTb KOPPEKTHUBBI B JEATEIBHOCTb,
OLIEHUBATh COOTBETCTBUE PE3YJIbTATOB LIENISIM;

BJIAJ€Th HABBIKAMHU  [O3HABATENIbHOM  peduiekcuu Kak  OCO3HaHUs
COBEpIIAEMbIX JEHUCTBUA M MBICIUTENBHBIX IPOLECCOB, HX pPE3YJIbTaTOB U



OCHOBAaHMM, MCHOJb30BaTh MPUEMBI pedIeKCUU JUIsl OLEHKU CUTyalluu, 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, TOHUMAasi CBOU HEJOCTATKU U JOCTOUHCTBA;

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 PE3YJIBTATBI

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
IPOIIECCOB B TNPUPOJE, TEXHUKE U OOIIECTBE, MOHATUAMH «HHPOPMALIU,
«MHQOPMALIMOHHBIM  TMPOIECC»,  «CUCTEMA»,  «KOMIIOHEHTHI  CHCTEMBD»,
«cucteMHbI AGHexTy, «MHPOPMAIIMOHHAS CHCTEMAaY, KCUCTEMA YIIPABICHUSIY;

BJIQJICHHE METOJaMH ToucKka HuHpopMmanuu B cetu HHTepHer, ymeHue
KPUTHUYECKHU OLICHUBATh WH(OPMAIIUIO, TOJTYYeHHYIO U3 ceTH MHTepHeT;

yMEHHE XapaKTepu30oBaTh OOJbIIME JaHHBIC, MPUBOJAUTH IMPUMEPHI
UCTOYHUKOB HMX TIOJyYCHHMs] ¥  HAmpaBJICHUS  HUCIOJIb30BaHUS, YMEHHE
KJIaccu(UIUPOBATh OCHOBHBIC 3aJlayd  aHalu3a JaHHBIX (IIPOTHO3WPOBAHUE,
KJaccuuKarms, KJIacTepH3aIus, aHaIn3 OTKJIOHEHUH ), MOHUMATh
MOCIIEIOBATEILHOCTD PEIICHUS 3a/1a4 aHallM3a JaHHBIX: COOp MEPBUYHBIX JTAHHBIX,
OYMCTKA U OIICHKAa KauecTBa JaHHBIX, BHIOOpD W/WIM TOCTPOECHUE MOJEIH,
npeoOpa3zoBaHue JAaHHBIX, BU3YAITH3AIUs JAaHHBIX, MHTEPIPETALUs PE3YIbTaTOB;

MOHMMAaHUE OCHOBHBIX TIPUHIIMIIOB YCTPONCTBA M (DYHKIIMOHHPOBAHMS
COBPEMEHHBIX CTAIIMOHAPHBIX U MOOWIIBHBIX KOMITHIOTEPOB, TEHACHIIUN Pa3BUTHS
KOMIBIOTEPHBIX TEXHOJOTUH;

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

HaJIU4Ke MPEJCTABICHU O KOMIIbIOTEPHBIX 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 HWHPOPMAIIMOHHON O0€30macHOCTH, HWCHOJIb30BaHHE
METOJJOB M CpPEICTB MPOTUBOACWUCTBUA O3TUM yrpo3aMm, COONIONEHHE 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 OKPYKCHUS, 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,
rpauUeckuX W 3BYKOBBIX JaHHBIX NMPH 3aJIaHHBIX MapaMeTpax JUCKPETH3alIluH,
YMEHHE ONpPENCIATh CPEIHIO CKOPOCTh TMepeaadyd JaHHBIX, OICHUBAThH
U3MCHCHHE BPEMCHHU IMepeiadyd INpU HM3MCHCHHH HWH(POPMAIMOHHOTO 00BEMa
JAaHHBIX ¥ XapaKTePUCTUK KaHaJIa CBSI3H;

YMEHHE WCIIOJIB30BaTh MPH PEIICHUH 3aJa4 CBOMCTBA IMO3MIIMOHHOHN 3aIiCcu
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(PMETHYECKUE OIepalid B TO3UIIMOHHBIX 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, HCCJENOBaTh 00JacTh MCTUHHOCTH BBICKA3bIBAHUSA, COJEPKAIIETO
NepeMeHHbIe, PeIlaTh HECIOKHBIEC IOTUUECKUE YPAaBHEHUS U CUCTEMbI YpaBHEHUN;

NMOHUMaHHE 0a30BBIX QJITOPUTMOB OOpPAOOTKHM YHCIOBOM W TEKCTOBOMU
uHbOpMaIMK (3aITUCh YUCET B MO3UIIMOHHON CHUCTEME CUHUCIICHHS, HAXOXXICHUE
BCEX MPOCTHIX YKCEI B 33IaHHOM JHarna3oHe, 00pad0oTKa MHOTOPA3PSIHBIX IENbIX
YyCell, aHAJIN3 CUMBOJIBHBIX CTPOK U JIPYTHX), AITOPUTMOB MOUCKA U COPTHUPOBKH,
YMEHHUE ONPENEeNsATh CIOKHOCTh HM3y4aeMbIX B Kypce 0a30BBIX aJIrOpPUTMOB
(cyMMupoBaHWE JJIEMEHTOB MacCHBa, COPTUPOBKA MaccHBa, TNepeOOpHbIE
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#), npexncraBieHUsSMH O O0a30BBIX THIIAX JAaHHBIX M
CTPYKTypax JaHHBIX, YMEHHE WCIOJb30BaTh OCHOBHBIC  YIPABISAIONINEC
KOHCTPYKIIMH, YMEHHE OCYIIECTBIATh aHAIW3 NPEIJIOKEHHON MPOrpamMMbI:
OTIPEICISITh PE3YNBTATHl PA0OTHI MPOTPAMMBI MPHU 3aJaHHBIX WCXOJHBIX JTAHHBIX,
OTIpEJIeNSITh, TPU KAKUX HWCXOJHBIX JAHHBIX BO3MOJKHO MOJIYYCHHE YKA3aHHBIX



pE3YJIbTATOB, BBISABIATH JAaHHBIE, KOTOPbIE MOTYT MPUBECTH K OUIMOKE B padoTe
pOrpaMmsl, GOPMYIUPOBATH MPEIOKEHUS 10 YIAYUIIEHUIO TPOTPAMMHOIr0 KO/a;

YMEHHE CO3/1aBaThb CTPYKTYpUPOBAHHbIE TEKCTOBbIE JOKYMEHTHI H
JE€MOHCTPAlMOHHbIE MAaTEPHUAIIbI C UCIOJIb30BAHUEM BO3MOMXHOCTEH 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
YpaBHEHHM, BBIOOp ONTHUMAIBHOTO pEHIeHUs, MOJ00p JUHUM TpPEHJa, peuIeHue
3a/1a4 MPOTHO3UPOBAHUSA).

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

yMEHHE CTPOUTh HEpPAaBHOMEPHBIC KOJbl, JOMYCKAIOIIME OJHO3HAYHOE
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 COOOIIEHHUsI MPU HM3BECTHOM YACTOTE CHUMBOJIOB, MOSICHSATH TPUHIIUIIBI
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), yMEHHUE HCIOIb30BaTh JAEPEBBS MPH
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 BBIUTPHIIITHYIO
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 3a]1a4 CTPYKTYpPbl JaHHBIX (CIIUCKH, CIOBApH, CTEKH, OUePEIH, AEPEBbs),
UCIIOIb30BaTh 0a30Bbl€ OMNEpalMd CO CTPYKTYpamMH JaHHBIX, IPUMEHSTh
CTaHJApPTHbIE U COOCTBEHHBIE MOANPOrpaMMBbl [ 0OPaOOTKH YHMCIOBBIX JAHHBIX
U CUMBOJBHBIX CTPOK, HMCIOJIb30BAaTh MPHU pa3padOTKe MporpamMm OHOIMOTEKH
MoAnporpaMM, 3HaTh (DYHKIIMOHAJIbHBIE BO3MOYKHOCTH HHCTPYMEHTAJIbHBIX
CPEICTB Cpe/bl pa3paboTKu, yMEHUE UCTIOIb30BaTh CPEACTBA OTJIAJKU MIPOrPaMM B
cpeze IporpaMMUPOBAHUS, YMEHHE TOKYMEHTUPOBATH MPOTPaMMBbI;

YMEHHE CO3/1aBaTh BEO-CTPAHUIIBI;



BJIQJICHEC OCHOBHBIMU CBEJACHUSIMU O 0a3ax JaHHBIX, WX 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
JTAHHBIX ) M CIIPABOYHBIC CHCTEMBI;

YMEHHUE HCIOJIb30BaTh KOMITBIOTEPHO-MATEMaTUYECKUE MOJICIIN ISl aHau3a
00BEKTOB M TIpoIleccOB: (OPMYIUPOBAThH I1€Jb MOJCIUPOBAHUS, BBIMOJIHATH
aHaJau3 pPe3yJbTaTOB, TMOJYYEHHBIX B XOJ€ MOJICIUPOBAHUS, OIICHUBATH
COOTBETCTBHE MOJEIN MOJIETUPYEMOMY OOBEKTY WM MPOLECCY, MPEACTaBIATh
PE3YNIBTaThl MOJICIMPOBAHUS B HATJISTHOM BHUJIC;

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
(pacno3HaBaHusl, KjIacCU(PUKAIMKM U TMPOTHO3UPOBAHUS) HAJTUYUE MPE/ICTABICHUN
00  WCMONB30BAaHUM  HMHPOPMAIMOHHBIX  TEXHOJOTUM B Pa3IMYHBIX
npodeccroHaIbHBIX cdepax.



TEMATHUYECKOE IINIAHUPOBAHUE

10 KJIACC
KosanvecTBo yacos DJIeKTPOHHBbIE
Ne ni/m HaumenoBaHue pa3ieioB M TeM NPOrpaMMbl (winpponnic)
2 pasa porp Beero KonTpoJabhbie IIpakTnyeckue 06pa30BATEMbHBIC
padoThI padoThI pecypest

Paznen 1. Hudgposasi rpamoTHOCTH

11 KoMmnbroTep - yHHBEpCaTbHOE YCTPOHCTBO 6 OIHC « MOS IITKOTTA»
00pabOTKU TaHHBIX

1.2 [IporpammHoe obecrniedeHue 6 OI'C « MOS HIKOJIA»
13 KommneroTepHsie ceTu 5 OI'UC « MOS HIKOJIA»
1.4 Nupopmanmonnas 6e30macHOCTb 7 2 OI'UC « MOS HIKOJIA»

Wtoro no pazneny 24

Pa3nen 2. TeopeTuyeckue 0CHOBBI HH(POPMATUKH
21 [pencraBnenue nHdopMalmu B KOMIILIOTEpE 19 2 OI'UC « MOS LIKOJIA»
2.2 OCHOBBI aJIre0phI JJOTUKH 14 1 OI'UC « MOS LHKOJIA»
2.3 Kommslotepnas apudmernka 7 1 OI'UC « MOS LIKOJIA»

HUroro no pazneny 40

Pa3pen 3. AIropuT™Mbl ¥ NpOrpaMMHpOBaHUE
3.1 BBezenue B nporpaMMUpOBaHie 16 0.5 OI'UC « MOS LIKOJIA»
3.2 BcnomorarenbHbIe alrOpUTMBI 8 2 OI'UC « MOS LIKOJIA»
3.3 YucieHHbIE METOIbI 5 3 OT'UC « MO TIKOJIA»
3.4 Anroput™Mbl 00pabOTKHA CHMBOJBHBIX TaHHBIX 5 1 OI'C « MOA HIKOJIA»
3.5 ANTopuT™MBI 00pa0b0TKU MacCHBOB 10 35 OI'UC « MOS LIKOJIA»

HWroro no paznery 44

Pa3nen 4. UndopmManmoHHbIe TEXHOIOTHH

4.1 O0paboTKa TEKCTOBBIX JOKYMEHTOB 6 2.5 OT'UC « MOS IKOJIA»




4.2 AHanu3 JaHHBIX

OI'C « MO HIKOJIA»

Hroro no pazneny 14
PesepBHoe Bpems 14
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 136 21.5




11 KVIACC

KonuyecTBo 4acoB DJIeKTPOHHbIE
Ne ni/m HaumenoBaHue pa3iesioB M TeM NPOrpaMMbl (winpponnic)
2 pasa porp Beero KonTpoJabhsbie IIpakTnyeckue 06pa30BATEMbHbIC
padoThI padoTsI pecypest

Pa3nen 1. TeopeTnyeckue 0CHOBBI HH(POPMATUKH
11 WNudopmanus u nHGOpMAaIIOHHBIE TIPOIECCH 10 2.5 OI'C « MOS HIKOJIA»
1.2 MonenupoBaHnue 8 2 OI'C « MOS HIKOJIA»

Hroro no pazueny 18

Paznen 2. AropuTMbl M IpOrpaMMHpOBaHHue
2.1 OneMeHTHl TEOpUH aJITOPUTMOB 6 1 OI'UC « MOS HIKOJIA»
2.2 ANTOPUTMBI U CTPYKTYpPBI JaHHBIX 28 10 OI'NC « MO IIKOJIA»
23 OCHOBBI 00BbEKTHO-OPUEHTUPOBAHHOTO 16 45 OI'C « MOS HIKOJIA»

' POrpaMMHUpPOBAHHUS '

Uroro no pazneny 50

Pa3nen 3. UndopmManioHHbIe TEXHOJIOTMH
3.1 KoMrmbroTepHO-MaTeMaTn4ecKoe MOJSTUPOBAHHE 8 2 OI'UC « MOS LIKOJIA»
3.2 Basbl naHHbIX 10 OT'UC « MO TIKOJIA»
3.3 Be6-caiiTbl 14 4 OI'UC « MOS HIKOJIA»
3.4 KommbroTepHas rpaduka 35 OI'UC « MOS LIKOJIA»
35 3D-monenupoBaHue 3 OT'UC « MO TIKOJIA»

Uroro no pazneny 48

Pe3sepBHOE Bpemst 20

OBIIEE KOJIMYECTBO YACOB I10 I[TPOI'PAMME 136 0 36.5







IHOYPOYHOE IIVIAHUPOBAHHUE

10 KUJIACC
KoumnuecTBo yacos DJIeKTPOHHbIE
Ne nugposbie
Tema ypoka Konrpoasubie | IIpakTnuyeckue
n/n Bcero o0pa3oBaTe/ibHbIE
padoTsbI padoThI
pecypcsbl

TpeGoBanus TEXHUKH O€30MACHOCTU U
TUTHEHBI IIPU padb0Te ¢ KOMIIBIOTEPAMHU

1 PP P 1 https://m.edso0.ru/86d48e56
U ApPYrUMU KOMIIOHEHTaMH [IU(PPOBOTO
OKpPYXXEHUA
ITpuHImne! paboTel KOMIIBIOTEPOB U

2 PHHI P P 1 https://m.edsoo.ru/9dbf782d
KOMIIBIOTCPHBIX CUCTEM
OOMeH TaHHBIMU C TIOMOIIIBIO IIKH.

3 a B . 1 https://m.edsoo.ru/a34ec768
KoHTposieps! BHEIIHUX YCTPONCTB
ABTOMaTHYECKOE BBINOJIHEHNE

4 1 https://m.edsoo.ru/cd935876
MPOrpaMMBbl POLIECCOPOM
OneparuBHas, NOCTOSTHHAS U

OJITOBpEMEHHAs MaMsITh.

5 A p . 1 https://m.edso0.ru/73636fcc
KoHTposieps! BHEIIHUX YCTPOHCTB.
[Ipsimoii focTym K maMaTu
CoBpeMeHHbIE KOMITbIOTEPHBIE

6 P P 1 https://m.edsoo.ru/1a6a32cf
TEXHOJIOT I
[Iporpammuoe obecrnieueHue

7 KOMIIBIOTEPOB, KOMIIBIOTEPHBIX CUCTEM 1 https://m.edso0.ru/838827ec
1 MOOUJIBHBIX YCTPOMCTB
CucreMHO€ MPOrpaMMHOE

8 porp 1 https://m.edsoo.ru/a46ba517

obecrnieuenne. OnepaloOHHbIE CHCTEMBI



https://m.edsoo.ru/86d48e56
https://m.edsoo.ru/9dbf782d
https://m.edsoo.ru/a34ec768
https://m.edsoo.ru/cd935876
https://m.edsoo.ru/73636fcc
https://m.edsoo.ru/1a6a32cf
https://m.edsoo.ru/838827ec
https://m.edsoo.ru/a46ba517

Yrtunutel. [[paiiBepsl yCTpONCTB.

9 https://m.edso0.ru/69a677d5
[TapamiensHOE IPOrpaMMUpPOBaHUE

10 VIHCTAIIIAS 7 ACHH TR https://m.eds00.ru/2963743f
MIPOrPAMMHOTO OOeCTICUeHUS
@aiisioBbie cucTeMbl. [IpuHIATIBL

11 PAMCILCHHA 1 HUM eHoBanus Gainos 5 https://m.edsoo.ru/d15e52¢c5
nosiroBpemMeHHo# mamsitu. [11a6imonbl
JUTSL OTTUCAHWSI TPYIII (hailyioB
3akoHoaarenbcTBO Poccuiickoit

12 ®denepanuu B 06J1aCTH IPOrPaMMHOIO https://m.edsoo.ru/67becf19
oOecrieueHnst U JaHHBIX
[TpuHIMIIBI TOCTPOCHUS U aImapaTHBIE

13 KOMIIOHEHTBI KOMITBIOTEPHBIX CETEH. https://m.edsoo.ru/92a8a57a
CeTteBble MPOTOKOJIBI

14 Cetp UnTepuer https://m.edsoo.ru/65f2b7be

15 Paspenerme |P-cemn na Hof[ et e https://m.edsoo.ru/ccfd89a7
MTOMOIIBI0 MACOK MOJICeTen

16 CereBoe aJIMUHHCTPUPOBAHUE https://m.edsoo.ru/7c2bdddd
Bunpel nestensHoctu B cetu UHTEpHET.

17 Cepoicst Hirepriera. https://m.edso0.ru/d89b6e6e
l'ocynapcTBeHHbBIE TIEKTPOHHBIE
CEPBHCHI U YCIYyTU

18 HNudopmanronnas 6€301MacHOCTh https://m.edsoo.ru/e834a82f

19 Bpenoroctisie mporpammrioe https://m.edsoo.ru/53f6f3c5
o0ecrieyeHre U MeTOo]1bl OOPHOBI C HUM

20 Hparritaeckas pabota 1o Teme https://m.edso0.ru/9314d5c6

"AHTUBHpPYCHBIE TPOTrPaMMBbI"”



https://m.edsoo.ru/69a677d5
https://m.edsoo.ru/2963743f
https://m.edsoo.ru/d15e52c5
https://m.edsoo.ru/67becf19
https://m.edsoo.ru/92a8a57a
https://m.edsoo.ru/65f2b7be
https://m.edsoo.ru/ccfd89a7
https://m.edsoo.ru/7c2bdddd
https://m.edsoo.ru/d89b6e6e
https://m.edsoo.ru/e834a82f
https://m.edsoo.ru/53f6f3c5
https://m.edsoo.ru/9314d5c6

21

OpraHnsaumI JIMYHOI'0 apXuBa
uHpopmanuu. PesepBHoe
konupoBanue. [laponbHas 3amura
apxuBa

https://m.edsoo.ru/1bddd156

22

HIndpoBanue TaHHBIX

https://m.edsoo.ru/ebeb5d51

23

Anroputm mugpoBanus RSA.
Creranorpadus

https://m.edsoo.ru/9ec3ddb9

24

[IpakTnueckas pabora o treme
"[lludppoBanue naHHbIX"

https://m.edsoo.ru/5b69fd81

25

Nudopmanusi, 1aHHbIE U 3HAHUS.
WNudopmanrionHbie TpoLeccs B
MIpUPOJie, TEXHUKE U OOIIEeCTBE

https://m.edso0.ru/f5884375

26

HenpepsiBHBIE N TUCKpETHBIE
BEJIMYUHBI ¥ cUTHAJIBI. HeoOxoauMocTh
JTMCKpETH3AIMKA WHPOPMAIIUH,
MpeIHa3HAYCHHOH TSl XpaHCHHUS,
nepeaadn u 00paboTKU B U(PPOBBIX
crcremMax

https://m.edsoo.ru/bla94cfe

27

JIBonuHoe koaupoBaHue. PaBHOMepHbIE
Y HEPaBHOMEPHBIE KOJIBI.
JlexoaupoBaHue COOOIICHUH,
3aMMCaHHBIX C TIOMOIIBIO
HEpPaBHOMEPHBIX KOJIOB

https://m.edso0.ru/5489c578

28

Ycenosue @ano. Iloctpoenue
OJIHO3HAYHO JACKOAUPYEMBIX KOJOB C
nomolIsio aepesa. ['pad An. A.
Mapxkosa

https://m.edso0.ru/91e47f38

29

Eqununie HU3MCPCHUS KOJIMICCTBA

https://m.edsoo.ru/3856d4ac



https://m.edsoo.ru/1bddd156
https://m.edsoo.ru/ebeb5d51
https://m.edsoo.ru/9ec3ddb9
https://m.edsoo.ru/5b69fd81
https://m.edsoo.ru/f5884375
https://m.edsoo.ru/b1a94cfe
https://m.edsoo.ru/5489c578
https://m.edsoo.ru/91e47f38
https://m.edsoo.ru/3856d4ac

nnpopmanuu. AndaBUTHBIN TOIXOT K
OIIEHKE KOJINYeCTBa HH(popMaIuu

30 CHUCTEMBI CUUCIIEHUS https://m.eds00.ru/34582792
IlepeBox yucen U3 OHON CUCTEMEL

31 PEBOA A https://m.edsoo.ru/b8a97ec3
CUHCJICHHS B IPYTYIO
JIBowuHasi, BOCBMEpUIHAS U

32 LIECTHAAAaTepUYHAS] CUCTEMBI https://m.edsoo.ru/65a5b62a
CUHCIICHUS, CBSI3b MKy HUMH
JIBowuHasi, BOCbMEpUYHAS U

33 IIeCTHAAIATepUIHAS CUCTEMBI https://m.edsoo.ru/c989f2fa
CUHCJICHUS, CBS3b MEX/Ty HUMH
JIBowuHasi, BOCBMEpUIHAS U

34 IEeCTHAALIATEPUYHASL CUCTEMBI https://m.edsoo.ru/e6b39477
CUHCJICHHSI, CBSI3b MEXKTY HUMU
ApundmeTndeckue orepani B

35 pud pall https://m.edsoo.ru/25744bc6
MO3UIMOHHBIX CUCTEMAX CUUCIICHUS
Tpouunast ypaBHOBEIIIEHHAS CUCTEMA

36 p P https://m.edsoo.ru/3d36cb7b
CUHCJIEHUS

BOMYHO-IECITUYHAS CUCTEMA

37 A A https://m.edsoo.ru/b6bf61bb
CUHCJIEHUS

38 KonupoBanue TekcTOB https://m.edsoo.ru/5e71a9a5

39 PactpoBoe koaupoBanue u300pakeHUI https://m.edsoo.ru/fc33133b
[IpakTnueckas paboTa o Teme

40 "luckperusanus rpadpuuecKoit https://m.edsoo.ru/a4872d48
uHpopmanun"

BETOBLIE MOJIelI. BekTopHOE
41 H . p https://m.edsoo.ru/be7735d9

KoaupoBaHue. @opmarsl (aitios.



https://m.edsoo.ru/34582792
https://m.edsoo.ru/b8a97ec3
https://m.edsoo.ru/65a5b62a
https://m.edsoo.ru/c989f2fa
https://m.edsoo.ru/e6b39477
https://m.edsoo.ru/25744bc6
https://m.edsoo.ru/3d36cb7b
https://m.edsoo.ru/b6bf61bb
https://m.edsoo.ru/5e71a9a5
https://m.edsoo.ru/fc33133b
https://m.edsoo.ru/a4872d48
https://m.edsoo.ru/be7735d9

Tpéxmepnas rpaduka. OpakraabHas
rpaduka

42

Konuposanue 3Byka. OneHka
MH(POPMAIIMOHHOTO 00bEMA 3BYKOBBIX
AaHHBIX MPH 3aJaHHBIX YaCTOTC
JUCKPETU3alluU U pa3psIHOCTU
KOJIUPOBAHUS

https://m.edsoo.ru/5ec4f2ef

43

[IpakTnueckas paborta o reme
"Jluckpernsanus 3ByKOBOU
nHpopmanun"

https://m.edsoo.ru/2e7886a2

44

OcHOBBI aredpsl JOTUKU

https://m.edso0.ru/7461f655

45

Jlornueckue oneparuu. Tabmuibl
NCTUHHOCTHU

https://m.edsoo.ru/f326c982

46

Jlormueckue BeipaxkeHusd. Jloruueckue
TOXaecTBa. Jloka3zaTenbCTBO
JIOTHYECKHMX TOKIECTB C IIOMOIIBIO
TaOJINI] HCTUHHOCTHU

https://m.edso0.ru/17461548

47

[IpakTuueckas paborta o reme
«[locTpoenue u ananu3 TadIUIL
HMCTUHHOCTHU B TaOJIMYHOM MpOIIECCOpe)

https://m.edsoo.ru/e86d48h4

48

Jloruueckue OIICpaly U OIICpal HalQ
MHOXECTBaMH

https://m.edsoo.ru/dc5f6834

49

Jlornueckue OIICpaly U OIICpal HaQ
MHOXECTBaMH

https://m.edsoo.ru/46ee816e

50

3aKoHBI areOpbl JIOTUKH.
DOKBHMBaJICHTHbIE TPe0OPa30BaHUS
JIOTUYECKUX BBIPAKEHUIN

https://m.edsoo.ru/d95242dd

51

Jlornueckue YpaBHCHUA U CUCTEMBI

https://m.edsoo.ru/fablb5ch



https://m.edsoo.ru/5ec4f2ef
https://m.edsoo.ru/2e7886a2
https://m.edsoo.ru/7461f655
https://m.edsoo.ru/f326c982
https://m.edsoo.ru/17461548
https://m.edsoo.ru/e86d48b4
https://m.edsoo.ru/dc5f6834
https://m.edsoo.ru/46ee816e
https://m.edsoo.ru/d95242dd
https://m.edsoo.ru/fab1b5cb

YpaBHEHUI

52

Jloruueckue QyHKIUU. 3aBUCHMOCTh

KOJIMYECTBA BO3MOKHBIX JIOTHYECKUX

(GyHKIUH OT KOJIMYECTBA apTyMEHTOB.
[TosHBIE CHCTEMBI JIOTHYECKUX

GbyHKIII

https://m.edsoo.ru/ac96celb

53

Kanonunueckue Gpopmbl TOrHUECKUX
BbIpakeHuil. CoBepIlIeHHbIE
JU3BIOHKTUBHBIE U KOHBIOHKTHBHbIE
HOpMaJbHbIE (POPMBI, ATITOPUTMBI X
MIOCTPOEHHUSI 110 TaONHIle UCTUHHOCTU

https://m.edsoo.ru/3ed924ca

54

Jlornveckue 3JIeMEHTHI B COCTaBe
KOMIIbIOTEpa

https://m.edsoo.ru/873baeb9

55

Tpurrep. Cymmarop. MHoOTOpa3psaHblil
CyMMarop

https://m.edsoo.ru/e3ced415

56

HOCTpOCHI/Ie CXEM Ha JIOTHYCCKUX
9JIEMEHTaX. 3aIiCh JIOTHYECKOTO
BBIPAXKCHHA I10 JIOTHYSCKOM CXeMe

https://m.edsoo.ru/2fadfefb

57

MI/IKpOCXeMBI 1 TEXHOJIOI'Us UX
IIpOU3BOACTBA

https://m.edso0.ru/8896¢1b3

58

[IpencraBneHue HenbIxX YUCeN B MaMATH
KoMmnbloTepa. OrpaHUueHHOCTb
JMara3oHa Yyuces Npu OrpaHnYeHUuU
KoJIMuyecTBa pa3psanoB. [lepenonnenue
paspsAHON CETKH

https://m.edsoo.ru/aed4479a

59

be33nakoBbI€ ¥ 3HAKOBBIE JTAHHBIE.
3HaKOBbIN OWT. [[BOMYHBIN
JOTIOJTHUTEIIBHBINA KOJI OTPULIATENIbHBIX

https://m.edsoo.ru/belcfféc



https://m.edsoo.ru/ac96ce1b
https://m.edsoo.ru/3ed924ca
https://m.edsoo.ru/873baeb9
https://m.edsoo.ru/e3ced415
https://m.edsoo.ru/2fadfefb
https://m.edsoo.ru/8896c1b3
https://m.edsoo.ru/aed4479a
https://m.edsoo.ru/be1cff6c

YHUCCJI

60

[ToOuTOBBIC TOTUYECKHE OTICPAIUH.
Jlormueckuii, apupMeTHIECKUHA U
LUKINYECKUI CIBUTH

https://m.edsoo.ru/5ff8facl

61

HIndposaHue ¢ MOMOUIBIO TTOOUTOBOM
onepauuu «uckioygaromee NJIN»

https://m.edsoo.ru/e4aeb364

62

HpeHCTaBHCHI/Ie " XpaHCHUC B IaMATU
KOMIIBIOTEPA BEIICCTBECHHBIX YHUCCIT

https://m.edso0.ru/9694b327

63

Beinonnenue onepanuii ¢
BCIICCTBEHHBIMHU YHCJIaMU, HAKOIIJICHUE
OIIHOOK ITIPpH BBIYUCIICHUAX

https://m.edsoo.ru/788h428d

64

[IpakTnueckas paborta o reme
«M3yueHnne nopa3psIHOro MaIMHHOTO
MIpe/ICTaBICHUS LIETIBIX U
BEIECTBEHHBIX YHCEID»

https://m.edsoo.ru/82bbedaa

65

AHaJn3 aaropuTMOB

https://m.edsoo.ru/9a82ea58

66

DTarnbl perieHus 3a/1a4 Ha KOMITBIOTEpE.
HNHucTpyMeHTabHBIC CPEeICTBA!
TPAHCJIATOP, OTIATIHUK,

PO UITUPOBIIUK

https://m.edsoo.ru/4a7ac544

67

Cpena mporpaMMHUPOBaHHUS.
Kommnumsius u uaTepnperanus
nporpaMm. BupTyanbHbie MalllMHBI.
WuTerpupoBanHas cpena pa3padoTKu

https://m.edsoo.ru/e3df35cl

68

Metoasl OTIaAKU nporpamm

https://m.edsoo.ru/ab7a76b7

69

Tumnbl nepeMeHHbIX B A3bIKE
IPOrpaMMHUPOBAHUS

https://m.edsoo.ru/efal7149

70

O0paboTKa LebIX YUCe

https://m.edsoo.ru/2c9d92a5



https://m.edsoo.ru/5ff8fac1
https://m.edsoo.ru/e4aeb364
https://m.edsoo.ru/9694b327
https://m.edsoo.ru/788b428d
https://m.edsoo.ru/82bbedaa
https://m.edsoo.ru/9a82ea58
https://m.edsoo.ru/4a7ac544
https://m.edsoo.ru/e3df35c1
https://m.edsoo.ru/ab7a76b7
https://m.edsoo.ru/efa17149
https://m.edsoo.ru/2c9d92a5

71 O06paboTKa BEIECTBEHHBIX YHCET 1 https://m.eds00.ru/6962e957

72 CrnyyaiiHble U IICEBAOCTYYalHbIE YNCIIA 1 https://m.edsoo.ru/ca87aa7a

73 BerBnenus. CinoxHble yca0BUS 1 https://m.edsoo.ru/e9cdffal

74 [uknsl ¢ ycnoBueM 1 https://m.edsoo.ru/82db5bal
¥kl 1O NEPEMEHHOM.

75 B3anMo3ameHseMOCTh pa3IM4HbIX 1 https://m.edsoo.ru/33b9d5e8
BHJIOB ITHKJIOB

76 Sfjjf:;iaaiizdpiﬁf; meee 1 https://m.edsoo.ru/5d7db3c7
HaxoxaeHne Bcex MpOCTHIX YHCEN B

77 :)2211122\2 i::;aj;:;g;i:;:imﬂ 1 0.5 https://m.edsoo.ru/54fe7471
METOJIOM Tepebopar»

78 WNuBapuaHT nuKIa https://m.edsoo.ru/19d4ad94

79 JIOKyMEHTHpOBaHHUE MPOTPAMM 1 https://m.edso0.ru/3d933345

80 06? 200TK MAHHEIX, XPAHAHXCS B 1 https://m.edsoo.ru/lccf6911
(haiinax

81 Pa3Ouenue 3agaun Ha roa3anadu 1 https://m.edsoo.ru/4cbad53e
Hcnonb3oBaHue craHiapTHOM
OMOTMOTEKH SI3bIKA

82 nporpammupoBanus. [loakmroueHue 1 https://m.edsoo0.ru/1c1818c9
OuOIMOTEK MOANPOTPaMM CTOPOHHHUX
MIPOU3BOIUTENEH

83 Hoznporpanysi (poeayp! 1 1 https://m.edso0.ru/5454dc93
yHKIHHM)

84 Hoanporpanmver (poueAyp! 1 1 https://m.edsoo.ru/39a658al

dynKIMH)



https://m.edsoo.ru/6962e957
https://m.edsoo.ru/ca87aa7a
https://m.edsoo.ru/e9cdffa1
https://m.edsoo.ru/82db5ba1
https://m.edsoo.ru/33b9d5e8
https://m.edsoo.ru/5d7db3c7
https://m.edsoo.ru/54fe7471
https://m.edsoo.ru/19d4ad94
https://m.edsoo.ru/3d933345
https://m.edsoo.ru/1ccf6911
https://m.edsoo.ru/4cbad53e
https://m.edsoo.ru/1c1818c9
https://m.edsoo.ru/5454dc93
https://m.edsoo.ru/39a658a1

85

[IpakTuyeckas paboTta o Teme
"Pa3zpaboTtka moamporpamm”

https://m.edsoo.ru/6e3dd171

86

Pexypcus. PekypcuBHbIE 00BEKTHI
(ppaxrainsr). PexypcuBHBIE TpoLIeAypHI
u ¢yHkuuu. VMcrnons3oBaHue cTeka s
OpraHu3alui PEKYPCUBHBIX BHI30BOB

https://m.edsoo.ru/12fdcd81

87

[IpakTnueckas pabora o treme
"PexkypcuBHBIE TOATIPOrpaMMBbI"

https://m.edsoo.ru/c9a718de

88

MoaynbHBIN IPUHIMI IOCTPOCHUS
IporpaMm

https://m.edsoo.ru/e68a88f8

89

YucneHHble METOIBI

https://m.edsoo.ru/af514294

90

[IpakTnueckas paborta o reme
«HucneHHoe penieHne ypaBHEHHI

https://m.edsoo.ru/47ff26aa

91

Hcnonp30Banme TUCKpETU3AIUHN B
BBIYHMCIUTENBHBIX 3a0a4Uax

https://m.edsoo.ru/ec167657

92

[IpakTrueckas padoTa o Teme
«[TpubnmxEHHOE BHIYHUCIICHUE JITTHH
KPUBBIX U TUIOIIAACH QUTYP»

https://m.edsoo.ru/96d7bfld

93

[IpakTuueckas padota o teme «llouck
MakcuMyma (MUHUMYMa) QYHKITAN

https://m.edsoo.ru/f2776b22

94

O06paboTKa CUMBOJIBHBIX JIAHHBIX.
AJNTrOpUTMBI 00PaOOTKH CHMBOJIBHBIX
CTPOK: MOJICYET KOJUYECTBA MOSBICHUN
CHUMBOJIa B CTPOKE

https://m.edsoo.ru/57afa432

95

AJIFOpI/ITMLI O6pa6OTKI/I CHMBOJIBHBIX
CTPOK: pa36HeHHe CTPOKH Ha CJIOBA 110
HpO66J’ILHHM CHUMBOJIaM

https://m.edsoo.ru/ee4887¢e4

96

AHFOpI/ITMLI O6pa6OTKI/I CHMBOJIBHBIX

https://m.edsoo.ru/1ab7b175



https://m.edsoo.ru/6e3dd171
https://m.edsoo.ru/12fdcd81
https://m.edsoo.ru/c9a718de
https://m.edsoo.ru/e68a88f8
https://m.edsoo.ru/af514294
https://m.edsoo.ru/47ff26aa
https://m.edsoo.ru/ec167657
https://m.edsoo.ru/96d7bf1d
https://m.edsoo.ru/f2776b22
https://m.edsoo.ru/57afa432
https://m.edsoo.ru/ee4887e4
https://m.edsoo.ru/1ab7b175

CTPOK: IMOUCK MOJCTPOKHA BHYTPHU
JTAHHOU CTPOKH; 3aMEHA HAJEHHON
IIOJCTPOKH Ha IPYI'yI0 CTPOKY

97

[IpakTuyeckas pabora 1o Teme
"O06paboTKa CTPOK C HCIIOJIb30BAHUEM
GbyHKIUH cTaHAapTHON OMOTHMOTEKH
sI3pIKa MPOTpaMMHUpOBaHus"

https://m.edsoo.ru/c97ba835

98

['enepanus ciioB B 3aJaHHOM aj(aBuTe

https://m.edsoo.ru/ee341e43

99

MaccuBbI 1 IOCIIEI0BATEIHbHOCTH
yucen. [Ipakruueckas paboTa 1o reme
"3anonHeHue maccupa”

0.5

https://m.edsoo.ru/52fe478d

100

O06001EHHbIE XapaKTEPUCTUKHI
MaccuBa

https://m.edsoo.ru/7562c217

101

JIMHENWHBII TOUCK 3aJaHHOTO 3HAYCHU
B MaccuBe. [IpakTuyeckas padbora 1o
TeMme "JIMHENHBIN ITIONCK 3aJaHHOTO
3HAQ4YCHHUS B MaccuBe"

0.5

https://m.edsoo.ru/al13699f4

102

[IpakTrueckas padota o teme "Ilouck
MHHUMAJIBHOTO (MaKCUMaJIbHOTO)
3JIEMEHTa B YMCJIOBOM MaccuBe"

https://m.edsoo.ru/al4eb8aa

103

CopTupoBKa 0JHOMEPHOTO MacCHUBA.
[IpocThie METOABI COPTUPOBKHU.
[IpakTuueckas paborta o treme
"IIpocTbie METOIBI COPTUPOBKU
MaccuBa"

0.5

https://m.edsoo.ru/a56274dd

104

CoptupoBka ciustHueM. beictpas
COPTHUPOBKA MaccuBa (AITOPUTM
QuickSort). [TpakTrueckas padoTa o

0.5

https://m.edso0.ru/92ff17c2



https://m.edsoo.ru/c97ba835
https://m.edsoo.ru/ee341e43
https://m.edsoo.ru/52fe478d
https://m.edsoo.ru/7562c217
https://m.edsoo.ru/a13699f4
https://m.edsoo.ru/a14eb8aa
https://m.edsoo.ru/a56274dd
https://m.edsoo.ru/92ff17c2

teme "bricTpast coprupoBka MaccuBa"

JIBOMYHBII IOUCK B OTCOPTUPOBAHHOM

105 Mmaccuse. [Ipaktudeckas pabora 1o 1 0.5 https://m.edsoo.ru/e8ffb6bl
teme "JIBonuHbIN TTOUCK"
106 JIByMepHbIE MacCUBBI (MaTpPHULIbI) 1 https://m.edsoo.ru/4def28cf
107 Anroputr™mbl 06pabOTKH MaTpHIL 1 https://m.edsoo.ru/a8b9f1d2
108 Pemrenne 3amau aHaim3a JaHHBIX 1 https://m.edsoo.ru/2efc71b4
109 CpencrBa TEKCTOBOTO TpoIieccopa 1 https://m.edsoo.ru/c4c54db8
110 Komnwrotephas BEpcTka TeKCTa 1 https://m.edsoo.ru/9d967aa8
[IpakTnueckas paborta o treme
111 "BépcTKa JOKYMEHTOB C 1 1 https://m.edsoo.ru/82b9acch
MaTeMaTH4eckuMu popmymnamu”
112 HNHCTpyMEHTHI perieH3upOBaHMs 1 https://m.edsoo.ru/2c3ed2d9
113 Hpaicririeckas pabota 1o reme 1 1 https://m.edsoo.ru/c5ffa487
"MHOTOCTpaHUYHbIE IOKYMEHTHI"
O6maunbie cepuckl. KosmekrupHas
114 pabora ¢ aokymenTamn. pairiuicckas 1 0.5 https://m.edsoo.ru/9da6d4fc
pabota o Teme "KoymekruBHas padbora
¢ JoOKymeHTamu"
115 Auxanu3 na"HubeiX. bosbine naHHbIe https://m.edsoo.ru/a9b12881
116 MamunHoe o0y4deHue 1 https://m.edsoo.ru/83a3b7a4
117 AHATH3 JAHHEIX © OMOMIEIO 1 https://m.edsoo.ru/b381a33f
AIEKTPOHHBIX TAOJIHII
[IpakTnyeckas paboTta o Teme
118 "AHaJIN3 TaHHBIX C IIOMOIIBIO 1 1 https://m.eds00.ru/81338435
AJIEKTPOHHBIX TabHI"
119 [Toctpoenue rpadukoB GpyHKIHH. 1 0.5 https://m.edsoo.ru/669dadb8



https://m.edsoo.ru/e8ffb6b1
https://m.edsoo.ru/4def28cf
https://m.edsoo.ru/a8b9f1d2
https://m.edsoo.ru/2efc71b4
https://m.edsoo.ru/c4c54db8
https://m.edsoo.ru/9d967aa8
https://m.edsoo.ru/82b9accb
https://m.edsoo.ru/2c3ed2d9
https://m.edsoo.ru/c5ffa487
https://m.edsoo.ru/9da6d4fc
https://m.edsoo.ru/a9b12881
https://m.edsoo.ru/83a3b7a4
https://m.edsoo.ru/b381a33f
https://m.edsoo.ru/81338435
https://m.edsoo.ru/669dadb8

[IpakTuyeckas paboTta o Teme
"HarnsgHoe npeacraBieHue
pe3yJIbTaTOB CTATUCTUYECKOM
00pabOTKM JaHHBIX B BUJE TUATrPaMM
CPEICTBaMU PEIAKTOPa CKTPOHHBIX
grlenizing

Jluauu tpenna. Ilpakruueckas padota

120 no teme "Ilon0Oop nmuHUM TpeH A, 1 0.5 https://m.edsoo.ru/4de776ca
MIPOrHO3UpoBaHue"
[Tonbop mapamerpa. [IpakTrueckas
121 padora HOUTeMe "Hucrenroe pemenne 1 0.5 https://m.edsoo.ru/ca3ea9b6
yYpaBHEHHUH C TTOMOIIBIO MTOI00pa
napameTpa"
OnTuMu3anus Kak MOUCK HAMITy4IlIero
pElICHUS B 3a/IaHHBIX YCIOBUSX.
122 [IpakTrueckas padboTa o Teme 1 0.5 https://m.edsoo.ru/5ed19594
"Permienue 3a1a4u ONITUMHU3ALINHA C
ITOMOTIIBIO AICKTPOHHBIX Ta0IHIT"
123 PezepBHoe Bpems 1 https://m.edsoo.ru/18d29bcf
124 PezepBHoe Bpems 1 https://m.edsoo.ru/69ad419c
125 PezepBHOE Bpems 1 https://m.edso0.ru/6dc89fb3
126 PesepBHOe Bpems 1 https://m.edsoo.ru/9a45flec
127 PesepBHOe Bpems 1 https://m.edsoo.ru/ae395675
128 PezepBHoe Bpems 1 https://m.edsoo.ru/5fbdd4f5
129 PesepBHOE Bpems 1 https://m.edsoo.ru/bbf5d41a
130 PesepBHOE Bpems 1 https://m.edsoo.ru/c8f74da4
131 PesepBHOE Bpems 1 https://m.edso0.ru/763ae2b5



https://m.edsoo.ru/4de776ca
https://m.edsoo.ru/ca3ea9b6
https://m.edsoo.ru/5ed19594
https://m.edsoo.ru/18d29bcf
https://m.edsoo.ru/69ad419c
https://m.edsoo.ru/6dc89fb3
https://m.edsoo.ru/9a45f1ec
https://m.edsoo.ru/ae395675
https://m.edsoo.ru/5fbdd4f5
https://m.edsoo.ru/bbf5d41a
https://m.edsoo.ru/c8f74da4
https://m.edsoo.ru/763ae2b5

132 Pe3epBHOE Bpems 1 https://m.edsoo.ru/18ca4ced

133 Pe3epBHOE Bpems 1 https://m.edso0.ru/84d9796a

134 PesepBHOE Bpems 1 https://m.edso0.ru/e3197622

135 PesepBHOE BpeMs 1 https://m.edsoo.ru/619b276a

136 PesepBHOE Bpems 1 https://m.edso0.ru/858be6d9
OBUIEE KOJIMYECTBO YACOB I10 136 915

[TPOTPAMME



https://m.edsoo.ru/18ca4ced
https://m.edsoo.ru/84d9796a
https://m.edsoo.ru/e3197622
https://m.edsoo.ru/619b276a
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11 KVIACC

KonnuyectBo 4yacos DJIeKTPOHHbIE
Ne nugposbie
Tema ypoka Kourpoububie | IIpakTnuyeckue
n/n Bcero o0pa3oBaTtejibHbIE
padoTsbI padoThI
pecypcsl

KonunuectBo nnpopmanuu 1 https://m.edsoo.ru/f218b639
ANTOpPUTMBI CKATHSI TaHHBIX 1 https://m.edsoo.ru/dbcb13f8
Anroputm Xapdmana 1 https://m.edsoo.ru/2d3aa997
[IpakTnueckas paborta o treme

4 "CixaTne TaHHBIX C TIOMOIIIBIO 1 1 https://m.edsoo.ru/af36952¢c
anroputma Xagpdpmana"

5 Anroputm LZW 1 https://m.edso0.ru/93239931
ANTOPUTMBI C3KaTHUS JaHHBIX C

B 0

6 HOTGI?MH paiririecxas pabota 1o 1 0.5 https://m.edsoo.ru/ac7d649a
teme "CikaTue JaHHBIX C TOTEPSIMU
(amroputmser JPEG, MP3)"
CKopocCTh nepeayu JaHHbIX 1 https://m.edso0.ru/66d89765
[TomexoycTONYMBBIE KOIbI https://m.edsoo.ru/7455d7ae
IT 0

9 " paKTmeCKaﬂ“pa oTano T?,M © 1 1 https://m.edsoo.ru/aea73d86

[TomexoycToitunBbIe KOIbI

Cucrembl. KOMIIOHEHTBI CHCTEMBI U UX

10 BIaNMOJCHCTBHE. (HCTEMHEIA 3(1)(1)?“' 1 https://m.edsoo.ru/741f3a29
VYnpasnenue kak nH(GOPMAITMOHHBIN
npouecc. ObpaTHast cBSI3b

11 Mogenu u MOAEIUPOBAHUE 1 https://m.edsoo.ru/5f7efd69

12 I'pader 1 https://m.edso0.ru/1185677d
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13

Pemrenue 3amau ¢ momo1nsio rpaos

https://m.edsoo.ru/28d8ae96

14 HepeBbs https://m.edsoo.ru/22d5b33e

15 OCHOBBI TEOPUU UTP https://m.edsoo.ru/2b75f4a4
[Ipaktuyeckas padora o teme "[louck

16 BBIMT'PBIITHOM CTPATEruu B UTPe C https://m.edsoo.ru/a23c713a
noJiHo# nHdopmanuen”

17 CpencTBa HCKYCCTBEHHOTO MHTEIIEKTA https://m.edso0.ru/d4345f55
[IpakTnueckas pabora o Treme

18 "CpencTBa HCKYCCTBEHHOTO https://m.edsoo.ru/89c3dade
MHTEIUIeKTa"
dopmanm3arys MOHATHS AITOPUTMA.

19 y:;:ﬁ:i;z:fﬁ;a;iz;ﬁgj;faﬂ https://m.edsoo.ru/bba2f25d
TrropuHra
[IpakTrueckas padoTa o Teme

20 "CocTaBieHue IPOCTON MPOTPaMMBI IS https://m.edso0.ru/88a46897
MamuHbl Trropunra"

21 Mamuna [Tocta https://m.edsoo.ru/a715adc4

22 Hopmansnsie anropudmer MapkoBa https://m.edsoo.ru/124eb8e6
ANrOpUTMHUYECKU Hepa3peIInMbie

23 ;{ajs:;:;iii:Z?;izi;?mecxoﬁ https://m.edsoo.ru/fb4b251d
OTJIAJKU TPOTrpamMm

24 CnoXHOCTb BBIYMCIEHUIN https://m.edsoo.ru/bcae4df6
[Touck mpocCTHIX YUCEIN B 3aJAHHOM

25 JMana3oHe C MOMOIIbIO aropuT™Ma https://m.edsoo0.ru/3c3ecf66

«pemeto JparocheHar
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26

[Ipaktuyeckas padora o teme "Ilouck
IIPOCTBIX YKCEN B 33JaHHOM JHaria3oHe"

https://m.edsoo.ru/9fd1b9al

27

MHoropa3psaHble [eble Yicia, 3a1a49u
JUTMHHON apu(METHKH

https://m.edsoo.ru/15161fca

28

[IpakTuyeckas pabora 1o Teme
"Peanu3anus BEIUUCICHUN C
MHOTOPAa3psIHBIMU YKcaamMu"

https://m.edsoo.ru/d43ad297

29

CrnoBapu (accollMaTUBHBIE MACCHBHI,
oTOOpaXkeHus1). XII-TaOJIUIIBI.
[TocTpoenne andaBUTHO-4ACTOTHOTO
CIIOBaps IS 33/IaHHOTO TEKCTa

https://m.edsoo.ru/9bafe629

30

[IpakTnueckas paborta o treme
"[locTpoenue anpaBUTHO-YACTOTHOTO
cioBaps ISl 3aaHHOTO TekcTa"

https://m.edso0.ru/351c2866

31

AHanu3 TeKCTa Ha €CTECTBEHHOM SI3LIKE.
Brinenenue nmocienosareasHOCTEN IO
mabsiony. PerynspHbie BEIpaKeHHS.
YacTOTHEINA aHAIHN3

https://m.edso0.ru/65d8e756

32

[IpakTrueckas padora o reme "Ananus
TEKCTa Ha €CTECTBEHHOM SI3bIKE"

https://m.edsoo.ru/9d9ch9ff

33

Crexu. AHanu3 NpaBUILHOCTU
CKOOOYHOTO BBIPAKEHUS

https://m.edsoo.ru/1a6fel123

34

Berurcienue apu)MeTHuIecKoro
BBIPaKEHHMS, 3aIMMCAHHOTO B
nocTduKCHOU hopme

https://m.edsoo.ru/d6a6da56

35

[IpakTryeckas paboTta o Teme
"Bbruncienue apupmMeTundeckoro
BBIPAJKEHUS, 3aIIMCAHHOTO B

https://m.edso0.ru/96e5719¢e
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noctpukcHoi hopme"”

36

Ouepenu. Mcnonp3zoBanue oyepenn Ais
BPEMEHHOTO XpaHEHUS JaHHBIX

https://m.edsoo.ru/b21elb6e

37

[IpakTuyeckas pabora 1o Teme
"Ucnonw3oBanue ouepenn"”

https://m.edsoo.ru/c35f65b4

38

Hepesbs. Peannzanus gepesa ¢
MTOMOTIIBIO CCBUIOYHBIX CTPYKTYP.
JIBonuHbIe (OMHAPHBIC) JCPEBbHSI.
[TocTpoenue nepeBa Juist 3a1aHHOTO
apu(METHIECKOTO BBIPKCHUS

https://m.edso0.ru/63d95684

39

[IpakTnueckas paborta o treme
"Mcnonbs3oBaHue 1€PEBBHEB IS
BBIYHCIIEHUS apU(PMETHUECKIX
BBIpaKEHUIT"

https://m.edsoo.ru/65ecdleb

40

PexypcuBHBIE alropuT™MbI 00X0/1a
nepesa. Mcnoyib30BaHne CTeKa U
odepeau a1t 00xoa iepeBa

https://m.edsoo.ru/fb5de869

41

PexypcuBHbIe anroputMel 00xo1a
nepesa. Mcnosib30BaHue cTeka u
ouepenu i 00xo/1a aepena

https://m.edsoo.ru/1cf53751

42

Anroputmsl Ha rpadax. [Toctpoenue
MUHHMAaJIbHOTO OCTOBHOTO JIepeBa
B3BEIICHHOTO CBS3HOTO
HEOPUEHTHUPOBAHHOTO rpada

https://m.edso0.ru/46339975

43

O6xox rpada B rmyouny. O6xon rpada
B IIUPUHY

https://m.edsoo.ru/cfc7ea6?

44

KonundecTBo pa3nuyHbIX ITyTel MEXIY
BEPIIMHAMHA OPUEHTUPOBAHHOTO

https://m.edsoo.ru/e27879db



https://m.edsoo.ru/b21e1b6e
https://m.edsoo.ru/c35f65b4
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aIKINYecKoro rpada

45

Anroput™m JlefiKkcTphl.

https://m.edso0.ru/76973d52

46

[IpakTuyeckas pabora 1o Teme
"Brruncienue AJJIMHBI KpaTyaiiiero
MyTH MEXIY BepIIMHAMU Tpada
(anroputm JlewkcTpor)"

https://m.edso0.ru/39d967dc

47

Anroput™m ®nonga—Yopiania

https://m.edsoo.ru/9231c81f

48

3aiauu, penraemMbie ¢ TOMOIIBIO
AMHAMHUYCCKOI'0 IIporpaMMHUPOBaHU:
BBIYHCIIEHUE PEKYPCUBHBIX (QYHKIIUI

https://m.edsoo.ru/98aecc24

49

[IpakTnueckas paborta o treme
"Borunicnenue pekypcuBHbBIX QyHKIUHN C
MTOMOIIBIO0 TUHAMUYECKOTO
nporpaMMUpoBaHus"

https://m.edsoo.ru/c1db29e9

50

3agauu, perraemMple ¢ TOMOIIBIO
JTUHAMHAYECKOTO MPOTPaMMHUPOBAHUS:
MOJCYET KOJMYECTBA BAPHAHTOB

https://m.edsoo.ru/c73939f1

o1

[IpakTrueckas padoTa o reme
"IToacuér KOIMYECTBA BAPUAHTOB C
MOMOIIBIO TUHAMHYECKOTO
nporpaMMupoBaHus"

https://m.edsoo.ru/54ab3952

52

3a,I[a‘II/I, peuracMbIC C IOMOIIBIO
JUHAMHWYCCKOI'O ITPOTrpaMMUPOBAHUA:
3aJa4yy OIITUMHU3aIlUHN

https://m.edsoo.ru/d65bb115

53

[TonsiTue o mapagurmax
nporpammupoBanus. O030p A3bIKOB
MPOrPaMMUPOBAHHUS

https://m.edsoo.ru/2db814ca

54

ITousarue 00 00OBEKTHO-

https://m.edsoo.ru/2837ea55
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OPUEHTHUPOBAHHOM IIPOrPaMMUPOBAHUHU

O0bekThl U Kinaccesl. CBolicTBa U

55 https://m.edsoo.ru/a286f8dc
METO/IbI 0OBEKTOB

56 OOBEKTHO-OPUECHTUPOBAHHBIN aHAIIN3 https://m.edsoo.ru/d556¢32f
[IpakTuyeckas pabora 1o Teme

S7 "Ucnonp30BaHne TOTOBBIX KJIACCOB B 1 https://m.edsoo.ru/7ebbc2c?
nporpamme”

58 Paspabora nporpamm Ha oCHoBe https://m.edsoo.ru/dch3b73d
00BEKTHO-OPHEHTUPOBAHHOTO TTOIX0/1a
[Ipaktruueckas padota "Pa3paboTka

59 MPOCTOM MPOTPaAMMBI C 1 https://m.edso0.ru/13521f59
HCMOJIb30BAHUEM KJIACCOB"
WNukancynsauus. [Ipaktuueckas padota

60 o Teme "Pa3paboTka knacca, 0.5 https://m.edsoo.ru/d5579a4f
HCTOJIb3YIOLIETO MHKATICYJIALUI0"

61 Hacnenosanue. [Tommmopdusm https://m.edso0.ru/19f5788f

62 Hparritieckas pabota 1o reme 1 https://m.edsoo.ru/69ab8d59
"Pa3paboTka nepapxuu Kiaccon"
Cpenpl ObICTPOH pa3pabOTKU MPOTPAMM.

63 [IpoextupoBanue nnTepderica https://m.edsoo.ru/ee3bf59d
MOJIb30BaTEeNs

64 Hpoekrupopane uireppeiica https://m.edsoo.ru/36bf5682
MOJIb30BaTEeNs
Hcnonb30BaHKe TOTOBBIX YIPABIIsIEMbIX

65 3JIEMEHTOB JJIs1 IOCTPOEHUS https://m.edsoo.ru/ba2fc7el
uHTepdeiica

66 [IpakTnyeckas paboTta o Teme 1 https://m.edsoo0.ru/dd782619
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"Pa3paboTka mporpammel ¢
rpaduueckum uHTEpdericom”

67

N3yuenue BTOpOro si3bika
IIPOrpaMMHUPOBAHUS

https://m.edsoo.ru/227ec589

68

N3yuenue BTOpOro s3bika
MIPOrpaMMHUPOBAHUS

https://m.edsoo.ru/da46ec2e

69

Dranbl KOMIBIOTEPHO-
MaTeMaTH4YeCKOr0 MOAETUPOBAHUS

https://m.edso0.ru/62649a54

70

Jluckperusanus npu MaTeMaTH4ECKOM
MOJCIUPOBAHUN HEIPEPBIBHBIX
npoueccoB. MoienupoBaHue ABUKECHUS

https://m.edsoo.ru/f83861f1

71

[IpakTnueckas paborta o treme
"MonenvupoBaHue JBHKEHUS"

https://m.edsoo.ru/2856df4c

72

MopenupoBanue OHOJIOTHUECKIX
cucteM. [IpakTnueckas paboTa 1mo Teme
"MonaenupoBaHue OHOJIOTHIECKUX
cucrem"

0.5

https://m.edsoo.ru/a623b46¢

73

MartemMaTudeckue MOJCJIN B S9dKOHOMMUKECE.

BrrancaurenbHbie OKCIIEPUMCHTEI C
MOOCIIAMH

https://m.edsoo.ru/619e3a3b

74

BeposTHOCTHBIE MOIETH.
[IpakTnueckas paboTa o Teme
"MIMuTalIMIOHHOE MOJICIUPOBAHUE C
nomMolibio Meroga Mounre-Kapio"

0.5

https://m.edsoo.ru/e6d1dfl12

75

KOMHLIOTCpHOC MOJCIINPOBAHUC
CHUCTCM YIIPABJICHUA

https://m.edsoo.ru/ed16ee9c

76

O06paboTka pe3ynbTaTOB 3KCIIEPUMEHTA

https://m.edso0.ru/b5393c85

77

TaOGnuunsle (pensroHHbIE) 6a3bl

https://m.edsoo.ru/bb84def6
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JaHHBbIX

[Touck, copTupoBKa U GUIBTPALISL
JAHHBIX. 3apOChl HAa BBIOOPKY TaHHBIX.

78 https://m.edsoo0.ru/162c334c
3anpockl ¢ mapamMeTpaMmu.
BrruncnsieMble 1oJist B 3ampocax

79 HpaKmq? crad 13a60Ta o Teme "Pabota https://m.edsoo.ru/5449eb5e
C TOTOBOM 0a30# JaHHBIX"
MuoroTtabanyasie 0a3bl JaHHBIX. THIBI

80 CBsI3el Mex Iy TabiuiiaMu. BHenHui https://m.edsoo0.ru/719ae798
Kkimro4. [{emocTHOCTE 0a3bl JAHHBIX
[IpakTnueckas paborta o treme

81 "Pa3paboTka MHOTOTaOIUYHOMN 6a3bl https://m.edsoo.ru/9a9deaa?
TaHHBIX"

82 3anpoCE! K MHOTOTAGMHHEIM Oa3am https://m.edsoo.ru/9e4flcce
JTAHHBIX
[IpakTrueckas padboTa o Teme

83 "3anmpockl K MHOTOTAOIUYHOM 0ase https://m.edsoo.ru/e29f724a
NaHHBIX"

84 S3b1k ynpaBienus gaaabiMu SQL https.//m.edsoo.ru/2ef31de5
[IpakTrueckas padoTa o reme

85 "VrpaBieHue TaHHBIMHU C TTIOMOIIIBIO https://m.edsoo.ru/2a91c7ch
s3pika SQL"

86 Hepensunonpie 6asel AaHHBIX. https://m.edsoo.ru/3fblccl6
DKCHEPTHBIC CUCTEMBI

87 WHTepHeT-npuiIoKeHus https://m.eds00.ru/28557d12
[ToHATHE O CEPBEPHOM U KIIMEHTCKOU

88 YacTax canTa. TexXHOJIOrusa «KIMeHT — https://m.edsoo.ru/c1f8228f

CCPBCP», €€ JOCTOMHCTBA U HEJOCTATKU
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89

OcuoBslI s361ka HTML

https://m.edsoo.ru/58ec71ab

[IpakTuyeckas paboTta o Teme

90 . https://m.edsoo.ru/a21449ac
"Co3zanne TeKCTOBOW BeO-CTpaHUIIBI"
91 OcHoBbl si3p1ka HTML https://m.edsoo.ru/2738f48e
92 OcHnoBsr s3p1ka HTML https://m.edsoo.ru/5a6f1349
[IpakTnueckas paborta o reme
"Co3nanue BeO-CTpaHUIIbI,
93 BKJTFOUAIONICH MYJIbTUMETUIHBIC https://m.edsoo.ru/92b315ba
00BEKTHI (PUCYHKH, 3BYKOBBIE JTaHHbIE,
BH1€0)"
94 OCHOBEI KACKAHBIX TAOMHIL CTHICH https://m.edso0.ru/5932929c
(CSS)
[IpakTnueckas pabora o treme
95 "OdopmiieHre CTpaHHIIBbI C TOMOIIBIO https://m.edsoo.ru/868de7e9
KaCKaIHbBIX Ta0IuI cTuireii”
96 Cuenapuu Ha si3pike JavaScript https://m.edsoo.ru/f6f98b8f
97 Cuenapuu Ha si3pike JavaScript https://m.edsoo.ru/d7bbcf51
98 ®dopMbl HA BEO-CTpaHHUIIE https://m.edsoo.ru/7each93a
99 Hparritecias pabota 1o Teme https://m.edsoo.ru/de2b9fe3
"O6paboTka gaHHBIX hopm"
100 Pasmermenne Be6-caHTO“B' yemyra . https://m.edsoo.ru/41eblbel
XOCTUHTA. 3arpy3ka (aiiyioB Ha caiT
Kanpuposanue. Mcnpasnenue
nepcrneKkTuBsl. [ ucrorpamma.
101 Koppekuust ypoBHEN, KOPPEKLMS LIBETA. https://m.edsoo.ru/92d2dad8

OOecIBeUnBaHUE IIBETHBIX
M300paxeHuit
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BBox n300pakeHuii ¢ NCTIOIh30BaHUEM
Pa3IUYHBIX UPPOBBIX YCTPOUCTB.

102 0.5 https://m.edsoo.ru/f9f392be
[IpakTuyeckas pabora 1o Teme
"O6paboTka udppoBsIX GoTorpaduii”
Perymb. Pabora ¢ oOmactsmu.

103 @unpTpsl. [IpakTHyeckas padoTa 1o 0.5 https://m.edsoo.ru/8bb21a51
teme "Peryms mudpossix poTorpaduit”
MHorocnoiiHble 1300pakeHuUs.

104 TexkcroBble cnon. Macka cnosi. Kananel. https://m.edsoo.ru/e675a6d7
CoxpaHeH#ne BBIICTICHHOM 00macTu
IT 0

105 paKTmeCKvaﬂ PaBORe Tio Tehe 1 https://m.edsoo.ru/6cc83b9f
"MHorocnoitHble n300paxeHus"
[ToaroToBKa MILTFOCTpAITUH JIJIS BEO-

106 caitoB. [IpakTrnueckas paboTa 1mo Teme 0.5 https://m.edsoo.ru/869f5cc3
" AHUMUPOBaHHBIC U300paKCHUS"
B .B

107 eKTopHas rpaduka elfTopmaum https://m.edso0.ru/425b989¢
PacCTPOBBIX U300pAKCHUIM
IT 0

108 paiTiriccKas pabota 1o TeMe 1 https://m.edsoo.ru/9b785afe
"Bekropnas rpaduka"

109 Hpusuums: HOCTpoe_,HHH 1 . https://m.edso0.ru/194438f2
peAaKTUPOBAHUS TPEXMEPHBIX MOIEeH
[IpakTuueckas paborta o Treme

110 "Co31aHue npoCThIX TPEXMEPHBIX 1 https://m.edsoo.ru/eb72742f
mozaenen"”

111 Cerounblie Mosienu. Marepuarnsl https://m.edsoo.ru/ca5bc1f2
IT 0

112 " parrrireorast pa O”T a o Tene 1 https://m.edsoo.ru/52383d21

CetouHble MOIETH
113 MopenupoBaHue HCTOYHUKOB https://m.edso0.ru/36¢6c3ce
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ocseuieHus1. Kamepsl

[IpakTuyeckas paboTta o Teme

114 "Penziepurr” 1 https://m.edso0.ru/3965142a
115 AJUTHBHELC TexHONOrHH (3D- 1 https://m.edsoo.ru/d62aclee
MIPUHTEPHI)
116 HoriiTie 0 BHPTYaNbHOM pealbHOCTH i 1 https://m.edso0.ru/897a764d
JIOTIOJTHEHHOM peaTbHOCTH
117 Pe3epBHOE Bpemst 1 https://m.edsoo.ru/d3c8c97c
118 PesepBHOE Bpems 1 https://m.edsoo.ru/7d6517ae
119 Pe3epBHOE Bpems 1 https://m.edsoo.ru/d717ec52
120 Pe3epBHOE Bpems 1 https://m.edsoo.ru/leed2e56
121 PesepBHOE Bpems 1 https://m.edsoo.ru/d4c1b6b5
122 PesepBHoe Bpemst 1 https://m.edsoo.ru/9e2a3db3
123 PesepBHoe Bpemst 1 https://m.edsoo.ru/1bc9ealf
124 PesepBHOE Bpemst 1 https://m.edsoo0.ru/64a35748
125 PezepBHoe Bpems 1 https://m.edsoo.ru/fe28b424
126 PezepBHoe Bpems 1 https://m.edsoo.ru/8ealf6c3
127 PezepBHoe Bpems 1 https://m.edsoo.ru/a465d52d
128 PezepBHoe Bpems 1 https://m.edsoo.ru/cd84bdb5
129 PesepBHOe Bpems 1 https://m.edsoo.ru/97daf496
130 PezepBHOoe Bpems 1 https://m.edsoo.ru/578d832f
131 PezepBHOoe Bpems 1 https://m.edsoo.ru/51ce339e
132 PesepBHOE Bpems 1 https://m.edso0.ru/56dc615c
133 PesepBHOE Bpems 1 https://m.edso0.ru/5d3a9937
134 PesepBHOE Bpems 1 https://m.edsoo.ru/d43442f7



https://m.edsoo.ru/3965142a
https://m.edsoo.ru/d62ac1ee
https://m.edsoo.ru/897a764d
https://m.edsoo.ru/d3c8c97c
https://m.edsoo.ru/7d6517ae
https://m.edsoo.ru/d717ec52
https://m.edsoo.ru/1eed2e56
https://m.edsoo.ru/d4c1b6b5
https://m.edsoo.ru/9e2a3db3
https://m.edsoo.ru/1bc9ea1f
https://m.edsoo.ru/64a35748
https://m.edsoo.ru/fe28b424
https://m.edsoo.ru/8ea1f6c3
https://m.edsoo.ru/a465d52d
https://m.edsoo.ru/cd84bdb5
https://m.edsoo.ru/97daf496
https://m.edsoo.ru/578d832f
https://m.edsoo.ru/51ce339e
https://m.edsoo.ru/56dc615c
https://m.edsoo.ru/5d3a9937
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135 Pe3epBHOE Bpems 1 https://m.edsoo.ru/569aabbe
136 Pe3epBHOE Bpems 1 https://m.edsoo.ru/dcb5b2bf
OBLIEE KOJIMYECTBO YACOB I10 136 365

[TPOTPAMME
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MPOBEPSIEMBIE HA EI'D 11O HH®OPMATHUKE TPEBOBAHUS K
PE3YJIbTATAM OCBOEHUS OCHOBHOM OBPA3OBATEJLHOMN
ITPOT'PAMMBI CPEJTHET'O OBIIIET'O OBPA3OBAHUS

Kon
NMpoBepPsiEMOro
TpeOoBaHMS

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

1.

3namo (nonumams)

1.1

[loHumaHne OCHOBHBIX NPHUHIIMIIOB YCTPOMCTBA U (PYHKIIMOHUPOBAHUS
COBPEMEHHBIX CTAallMOHAPHBIX W MOOMJIBHBIX KOMIIBIOTEPOB; TEHICHIIMM
Pa3BUTHUSI KOMITBIOTEPHBIX TEXHOJOTH; BlIaZleHHMEe HaBbIKAaMH pabOThl C
OTIEPAallMOHHBIMM CHCTEMaMU U OCHOBHBIMU BHUJAMH TPOTPaMMHOIO
obecriedeHus JUid  peuieHus y4yeOHbIX 3aJad MO0  BBIOpaHHOM

crenuaIn3alun

1.2

Hanuuue mnpencraBneHuii o 0a30BBIX MPHUHIMIAX OpraHU3alMd U

(YHKIIMOHUPOBAHUS KOMITBIOTEPHBIX CeTel

1.3

ITonnmanne OCHOBHBIX MNPUHOUIIOB JUCKPETHU3AIUKN Pa3JIMYHBIX BHIOB

nHpopManuu

1.4

[Tonnmanne 0a30BBIX aNTOPUTMOB OOpPaOOTKH YHCIOBOW W TEKCTOBOM
nHbopManMy (3amKMCh 4YHCET B TO3WUIMOHHOH CHCTEME CYHCIICHHS,
JETTUMOCTD TIETIBIX YHCEN;, HaX0XICHHE BCEX MPOCTHIX YHCEN B 3aJaHHOM
IManazoHe;, 00paboTKa MHOTOPa3psAOHBIX IIETBIX YHCEN; aHalU3

CUMBOJIBHBIX CTPOK U APYTUX), AITOPUTMOB ITOMCKA U COPTUPOBKHU

1.5

3HaHue (bYHKI_[I/IOHaJ'II)HI)IC BO3MOXHOCTH HHCTPYMCHTAJIBHBIX CPECACTB

cpensl pa3paboTKu

1.6

BJ'Ia,Z[eHI/Ie OCHOBHBIMH CBCIACHHAMHU O 0azax JAaHHBIX, HX CTPYKTYpE,

CpeacTBax Co3JaHus U pa6OTBI C HUMH

1.7

ITonumanue BO3MOKHOCTEH U OFpaHI/I‘leHI/Iﬁ TEXHOJIOT UM HCKYCCTBECHHOI'O
HHTCJIJICKTA B Pa3JIMYHBIX O6J18.CT$IX; HaJINn4uc HpeI[CTaBHeHI/Iﬁ 00
HCIIOJIb30BaHNUU I/IH(i)OpMaI_II/IOHHBIX TEXHOJIOTHI B Pa3INIHbIX

npogeccHoHATBHBIX chepax

1.8

Brnanenue TCOPCTUYCCKHUM allllapaToOM, IMO3BOJIIOMIUM OCYIICCTBIIATH
IMMPEACTABJICHUEC 3aJaHHOI'O0 HATYpPaJIbHOTO YHUCJIda B PA3JIMYHBIX CUCTECMax
CUHCIICHHA, BbIIIOJHATH npe06pa30BaHH;1 JOTNYCCKUX BLIpa)KeHPIfI,
HCITOJIb3Ys 3aKOHBI anre6pbl JIOTUKH,; ONPCACIIATDH KpaT‘IaI\/'IH_II/II\/'I IyTb BO
B3BCILICHHOM rpa(be n  KOJIHYCCTBO HYTCﬁ MCXKAY BCpHIMHAMU

OPUCHTHPOBAHHOT'O AIUKIINICCKOTO rpa(ba




Ymemo

2.1

YMeHne uCnoJb30BaTh KOMIIBIOTCPHO-MATCMATUYICCKHUEC MOACIU JIA
aHanm3a 0OBEKTOB M MPOLECCOB: (POPMYIHPOBATH IIETb MOJCTUPOBAHMS,
BBIIIOJIHATE aHAJIW3 PE3YJIbTATOB, IMOJYYCHHBIX B XOJ€ MOACIUPOBAHUA,
OCHUBATb AJACKBATHOCTHL MOACIU MOACIUPYEMOMY O6’I)CKTy 701041

MPOLECCY; MPEACTABIIATH PE3YIBTATHI MOJEIUPOBAHNUS B HAIISITHOM BHJIE

2.2

YMmenue kinaccupUIMPOBATHP OCHOBHBIC 33/ayll  aHANW3a JaHHBIX
(porHo3upoBaHue, KJaccupukanys, KJIacTepu3alus, aHaJIn3
OTKJIOHEHHI); MOHUMATh TOCJIEIOBATEILHOCTh PEIICHUS 3a7a4 aHalu3a
JTAHHBIX: COOp MEPBUYHBIX JAHHBIX, OYUCTKA U OIICHKA KAYeCTBa JIAHHBIX,
BBIOOp W (MJIM) TOCTPOCHHE MOJENIH, TpeoOpa3oBaHUE JTaHHBIX,

BU3yalIn3alusd JaHHBIX, HHTCPHIPETAlINA PE3YIbTATOB

2.3

YMmenue onpenensitb HHOOPMALMOHHBINA 00bEM TEKCTOBBIX, I'paUUECKUX
Y 3BYKOBBIX JIAaHHBIX IIPU 33/IaHHBIX [apaMeTpax JUCKPETH3alUu. Y MEHHE
OTIPENeNIATh  CPEIHIOI CKOpPOCTh Iepeladyd JaHHBIX, OLIEHHWBATh
W3MEHEHHE BpEMEHHM TMepefayd Mpu H3MEHEHHH WHGOPMAIMOHHOTO

00BbEMa TaHHBIX U XapaKTEpUCTHK KaHaja CBS3U

2.4

YMeHue CTpouTh KOJA, OOECleyuBaIOUMN HAUMEHbBIIYI0 BO3MOXKHYIO

CPEIHION0 JUTMHY COOOIIEHUS MPH U3BECTHOM YaCTOTE CUMBOJIOB

2.5

YMeHue HuCnoib30BaTh MPU PEHICHUHM 3a7ad CBOMCTBA IMO3WMLIMOHHOM
3alUCH YHCEJl, AJITOPUTMBI TIOCTPOCHUS 3alMCH YHUCIA B TMO3HIIMOHHOW
CHUCTEME CUMCIICHUS C 3aJaHHBIM OCHOBAaHHWEM M IIOCTPOEHHUS YHCJa TI0
CTPOKE, COJEpJKalllel 3amuch ATOr0 4YHWCIa B TO3WIMOHHOW CHCTEME
CUMCIICHMSI C  3aJIlaHHBIM  OCHOBAaHHMEM;, yMCHHE  BBITIOJIHSTH

apI/I(bMeTI/ILIeCKI/Ie onepanru B IOSUIUOHHEIX CUCTEMAX CHUCIICHUA

2.6

YMeHue CTpouTh JIOTUYECKOE BBIPAKEHHE B JIU3BIOHKTUBHOM U
KOHBIOHKTUBHON  HOpMalbHbIX (opmMax 1o 3agaHHOW  Tabiuie
UCTUHHOCTH; HUCCJENOBaTh 00JacTb HCTUHHOCTH  BBICKA3bIBAHMS,

COACPKaALICI0 IEPEMCHHBIC; PCIIATh HECJIOKHBIC JIOTHYCCKUC YPABHCHU A

2.7

YMeHue pemaTh aNrOpUTMHUECKHE 33/a4M, CBA3aHHBIE C aHAJIU30M
rpadoB (3a1auu MOCTPOEHHUS ONTHUMAJIBHOIO MYTH MEXIY BEpLIMHAMHU
rpacda, omnpesieneHuss KOJIMUeCTBa PAa3IMYHBIX MyTeH MEeXAy BepIIMHAMU

OPUCHTHPOBAHHOTO AIUKIINYICCKOTO rpa(pa)

2.8

YMeHHe UCnojab30BaTh ACPEBbA IIPU aHATIU3€ U MMOCTPOCHUHN KOJOB WU JJIA
MMPEACTaBJICHUA apI/I(l)MCTI/I‘-ICCKI/IX BBIpa)KeHPIfI, npu peIICHUN 3aJa4
IIOUCKa U COPTUPOBKHU; YMCHUC CTPOUTH ACPCBO HUIPBI IO 3aJJaHHOMY

AJIITOPUTMY;, pa3pa6aTBIBaTB 1 000CHOBBIBATh BBIMT'PBINIHYIO CTPATCTHIO




UTPBI

2.9

YmMmenue AHAJIIM3UPOBATL  AJITOPUTMBI C  HCHOJIB30BAHUCM Ta6HI/IL[
TPAaCCUPOBKU; OIPCACIIATH 0e3 UCII0JIb30BaHMS KOMIIBIOTCpaA PE3yJibTaThbl
BBITIIOJIHCHHUA HECJIOXKHBIX IMPOrpaMM, BKIIIOYANOMIMX HUKIIBI, BCTBJIICHUA U

MMOoAIIpOrpaMmabl, IpHU 3aaHHBIX HCXOJHBIX JaHHBIX

2.10

YMeHue omnpenensATh CI0XKHOCTh H3y4aeMbIX B Kypce 0a30BbIX
QITOPUTMOB (CYMMMpOBAHHUE 3JIEMEHTOB MAacCHBa, COPTHMPOBKA MaccHBa,
nepebOpHbIE AITOPUTMBL, JABOUYHBIA IOUCK) U TPUBOJUTH MPUMEPHI

HECKOJIbKUX aJITOPUTMOB paSHOﬁ CJIOKHOCTHU IJIAA pCUHICHUSA OI[HOI71 3aga4du
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Brnanenue yHuBEpCaTbHBIM  SI3BIKOM  MPOTPAMMUPOBAHUS  BBICOKOTO
yposHs (ITackans, Python, Java, C++, C#), npeacraBieHusMu 0 6a30BbIX
TUTAX JAHHBIX U CTPYKTypax JaHHBIX, YMEHUE HCIOJb30BaTh OCHOBHBIC
VOPABISIIONIUAE  KOHCTPYKIIMM;,  yYMEHHE  OCYIIECTBJISATH  aHAU3
MPEVIOKEHHONM ~ MPOrpaMMBbl:  OMPENENATh  PE3yNbTaThl  PabOTHI
MPOTPaMMBbI TIPU 33JIaHHBIX WCXOJHBIX JAHHBIX; OMPEACNATh, MPU KAKUX
WCXOJIHBIX JIAaHHBIX BO3MOJXKHO TIOJIYYCHHE YKa3aHHBIX pPE3YJIbTaTOB;
BBISIBJISITH JaHHBIE, KOTOPHbIE MOTYT TPUBECTH K OIIMOKE B paboTe
nporpaMmbl;  (GopMynupoBaThb — OPEUIOKEHHS O  YIYYIIEHHUIO

MPOrPaMMHOTO KOJIa

212

YMeHHe pealu3oBBIBATE Ha BBIODAHHOM  JUII  HM3YYCHHUS  SI3BIKE
nmporpammupoBanus Beicokoro yposus (ITackans, Python, Java, C++, C#)
TUTIOBBIE AJITOPUTMBI 0OPaOOTKH YHCEII, YUCIOBBIX MOCIEI0BATEILHOCTEH
M MacCHMBOB: TIPEACTaBJICHWE 4YWCJIa B BUAe HaOoOpa MPOCTHIX
COMHOKHUTEIICH; Hax0XJICHUE MAaKCUMAIbHOW (MHUHHMAJIBHOW) IHQPHI
HATYPAJIBHOTO YHCIIA, 3alIMCAHHOTO B CUCTEME CUHCIICHHS C OCHOBaHUEM,
He mpeBblmaomuM 10; BbUUCIeHHEe OO0OOMIEHHBIX XapaKTEPUCTHK
JJIEMEHTOB MAacCHBa WJIM 4YHCJIOBOW IOCIIEAOBATEILHOCTH (CYMMBI,
NPOM3BEACHUSI  CPEOHEr0  apu(METUYECKOT0, MHHHMAIBHOTO  H
MaKCHUMAaJIbHOTO 3JIEMEHTOB, KOJHYECTBA 3JICMEHTOB, YIOBJICTBOPSIOLIINX
3aJJAHHOMY YCIIOBHIO); COPTHUPOBKY O3JEMCHTOB MAacCCHBA, YMCHHE
UCIOJIb30BaTh B TPOrpaMMax [aHHbBIC pa3jIMYHBIX THUIOB C Y4ETOM
OTpaHMYEHUN Ha AMaNa3oH WX BO3MOXKHBIX 3HAYCHHM, MPUMEHATh MpU
pellIeHnH 3a7ay CTPYKTYpPbI JAaHHBIX (CIUCKHU, CIOBapH, CTEKH, OUYEpPEelH,
JIepeBbsl); MPUMEHATh CTaHJAPTHBIE U COOCTBEHHBIE MOJMPOrPAMMBI IS
00pabOTKM YMCIIOBBIX JAHHBIX M CHMBOJBHBIX CTPOK; MCIOJNH30BaTh MpPHU
pa3paboTke mporpamMM OUOIMOTEKH MOANPOTPaAMM; YMEHUE HCIOJIb30BATh

CpeAcCTBA OTIIAAKHU IIPOTrpaMM B CpCAC NMPOrpaMMHUPOBaAHUSA

2.13

YmMmenue HUCIIOJIB30BaTh QJICKTPOHHBIC Ta6J'II/II_U>I JJIA aHaJIn3a,




NpeacTaBiIeHus U 00pabOTKH AAaHHBIX (BKJIIOYAsh BHIOOP ONTUMAILHOTO
peleHusi, moadop JMHUM TPEHJA, pelIeHHe 331ad MPOTHO3HPOBAHUA);
YMEHHUE HCIOJb30BaTh TaOMWYHbIE (peNALMOHHBIE) 0a3bl JaHHBIX |

CIIPaBOYHBIC CUCTCMbI

2.14

YMeHue opraHu3oBbIBaTh JUYHOE WH(POPMAIMOHHOE IPOCTPAHCTBO C
UCTIOJb30BAHUEM  PA3JIMYHBIX  CPEACTB  HHU(MPOBBIX  TEXHOJOTHH;
NOHMMAaHHUE BO3MOXHOCTEH LU(POBBIX CEPBUCOB TIOCYAAPCTBEHHBIX

yciyr, TU(POBBIX 00pa30BaTEIbHBIX CEPBHCOB




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

Kox

HpOBepﬂeMblﬁ JIEMEHT COACPKAaHUSA

1

Hudposas rpaMOTHOCTH

1.1

OcCHOBHbIE TEH/ICHIIUU PA3BUTHSI KOMIIbIOTEPHBIX TeXHOJOTUi. [lapamiensHble
BBIYMCIICHHS. MHOronpouneccopHsle cucteMsl. PacripenenéHnsie

BBIYUCITUTENIBHBIE CUCTEMBI B 00pab0TKa OOJIBIINX TaHHBIX

1.2

[IpyHIMOBI MOCTPOEHUS W anmapaTHble KOMIIOHEHTHI KOMITBIOTEPHBIX CETeH.
CereBbie mnpotokonbl. Cerb HWurepHer. Apnpecanuss B cetu HWHTepHer.
IMpotokonsl creka TCP/IP. Cucrema momeHHbix uMEH. Pasnenenue IP-cetn Ha

MOJICETH C IOMOIIILIO0 MACOK ITOACETeH

1.3

QaitoBas cucrema. Ilouck B QaitnoBoil cucreme. [IpuHIUNBI pazMenieHUs U

MMEHOBaHUs (aiioB B moiroBpeMeHHod mamsTu. [llaGmonHbl ams ommcaHus

rpynn (aiaos

1.4

CKOpOCTI) nepeaayn JaHHBIX. 3aBHCHUMOCTD BpEMCHHU nepeaayun oT

nH(pOpMaLIMOHHOTO 00bEMA JAHHBIX U XapaKTEPUCTUK KaHAaJa CBS3U

1.5

[udpoBanmne manapix. CuMMeTpudHbIC U HecuMMeTpuuHbie mudpel. [Hudpsr
npoctoit 3amenbl. [ludp Ilesaps. [udp Buwkenepa. Anroput™m mmdpoBaHus
RSA

1.6

Koppl, mo3Bossitomyre 00HapyKuBaTh U UCIPABIIATH OMIMOKH, BOSHUKAIOIINE TTPU
nepenade ganHbiX. Paccrosinne Xammunra. KogupoBanue ¢ moBTopeHuemM OUTOB.

Konapr Xommunra

TeopeTnueckue 0CHOBBI HHPOPMATHKU

2.1

HBOH‘IHO@ KOJUPOBAHHUC. PaBHOMepHBIC u HEPaBHOMEPHEIC KOJBI.
HGKOI[I/IpOBaHI/Ie COO6H.ICHHI>1, 3alIMCAHHBIX C IIOMOIOBIO HCPABHOMCEPHLIX KOJOB.
Ycnosue daHo. HOCTpOCHI/Ie OJHO3HAYHO JACKOANPYEMbIX KOJOB C IIOMOIIBIO

JepeBa

2.2

Teopernueckre MOAXOJBI K OIlEHKE KojudecTBa uHMopmanuu. EnuHuIb
U3MEpEeHHS KoiudecTBa HWHGOpManuu. AJ(aBUTHBIA TOAXOJ K OICHKE
KonuuecTBa uHbopManuu. 3akoH aAIuTUBHOCTH uHMopmanuu. Dopmyna

Xapriu. Mapopmanus u BepostHocTh. Popmyna lllennona

2.3

CucTteMbl CYHCIICHUS. PaBBépHYTaH 3alluCh I1CJIbIX H ,Z[pO6HLIX Yyuccl B
MO3UIMOHHOM CHCTEME CUYMCJICHUS. CaolicTBa MO3UIIMOHHOM 3alliUCH YHCHa:
KOJIHNYCCTBO I_[I/I(bp B 3alucCH, IpU3HAK ACIIMMOCTU YUCJIa Ha OCHOBAHUC CUCTCMbI
CUHCJICHUA. AJ'IFOpI/ITM NnepeBoJa nejoro 4uciia u3 P-u4HO# CHCTEMBI CUHCIICHHS

B JCCATUYHYIO. AJ'IFOpI/ITM nepeBoia KOHEYHOM P-MuHOM IlpO6I/I B ACCATUYHYIO.




AJNTOpUTM MEpeBOJia LEJIOr0 Yuciaa U3 JECATUYHOM CHUCTEMBbI CUUCIICHHUS B P-
nunyto. IlepeBon koHeuHOW necATUYHOM Jpobu B P-uunyto. JIBouuHas,
BOCBMEpPUYHAS U IIECTHAAUATEPUYHAS CUCTEMBI CUHUCIICHUS, CBSI3b MEXKy HUMHU.

ApupmeTrueckie onepaniy B MO3UIIMOHHBIX CHCTEMaX CUMCICHHS

24

Tpoanaﬂ YpaBHOBCHICHHAA CUCTEMA CUUCIICHUS. I[BOI/ILIHO-IICCﬂTI/I‘-IHaSI cucrema

CUHCJICHUA

2.5

Komupoanue tekcroB. Koguposka ASCII. OnnoOGaiiTHbIe KoqupoBku. CTaHaapT
UNICODE. Kommposka UTF-8. Omnpenenenne WHGOPMAIMOHHOTO 00BEMaA

TEKCTOBBIX COOOILIEHUI

2.6

KoaupoBanue nzobpaxenuit. OnieHka HHGOPMAIMOHHOTO 00bEMa IpaduyecKux
JAHHBIX MPH 33JaHHBIX Pa3pelIeHUH U TIIyOMHEe KOAUpOBaHMs lLiBeTa. L[BeToBbIE
mozenu. KonupoBanue 3Byka. OneHka HMHGOPMAlMOHHOIO 00BEMA 3BYKOBBIX

JaHHBIX MIPH 3aJaHHBIX HACTOTC AUCKPETU3AINU U Pa3pAAHOCTU KOAUPOBAHUSA

2.7

Anrebpa noruku. IloHsTue Bbicka3biBaHUs. BbickasbiBaTenbHble (HOPMBI
(mpenukaTsl). KBaHTOpBI CyllIeCTBOBAHUS 1 BCEOOIIHOCTH.

Jlormueckue omnepauuu. Tabmuibl HCTUHHOCTU. Jlormdeckue BBIPAXKEHHUS.
Jlormueckue ToxecTBa. Jlornyeckue onepanuy U onepay HaJ MHOKECTBaMH.
3aKoHbl anreOpbl JIOTUKUA. OKBHUBAJEHTHBIE MPEOOpa3oBaHUs JIOTMUECKUX
BhIpakeHU. JIornueckue ypaBHEHUS U CUCTEMbl YPaBHEHUH.

Jlormueckre (yHKIUU. 3aBUCUMOCTb KOJIMYECTBA BO3MOXHBIX JIOTHYECKHX
(GYHKIMHI OT KOJIMYECTBA apIryMEHTOB.

Kanonudeckue hopMbl JOTHIECKUX BBIPAKCHUN

2.8

COBepH_IeHHBIe AU3BIOHKTUBHBIC  KOHBIOHKTUBHBIC HOPMAJIbHBIC (bOpMBI,

AJITOPUTMBI UX TTIOCTPOCHUA 110 Ta6J'II/II_Ie HCTHHHOCTHU

2.9

Jlormueckue 9JeMEeHTH B cocraBe KommbioTepa. Tpurrep. Cymmarop.
Muoropaspsausiii cymmaTop. [locTtpoenne cxem Ha JIOTUYECKUX DJIEMEHTax IO
3aJJaHHOMY JIOTMYECKOMY BBIPAKEHHIO. 3aMUCh JIOTUYECKOTO BBIPAXKEHUS IO

JIOTHYECKOM cXeMe

2.10

Mopenu u MOACIIUPOBAHUC. I_[eJ'II/I MOJACIUPOBAHUA. A,I[eKBaTHOCTL MOACIN
MOJCIINPYECMOMY 06’LCKTy HJIU TIPOLECCY. CDOpMaJ'II/ISaLII/ISI IPUKIAAHBIX 3a/1a4.
Hpe,Z[CTaBJ'IeHI/Ie PE3YyJIbTaTOB MOACIINPOBAHUA B BU/JIC, y,[[O6HOM JJIs1 BOCIIPpUATHUA

yenoBekoM. ['padudeckoe npeacTaBieHrne JaHHBIX (CXEeMbI, TaONUIIbI, TpaduKm).
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[IpencraBnenne uenbIX YUCEN B NaMATH KoMmmbioTepa. OrpaHUYEHHOCTh
JIMara3oHa 4Yucel NpU OrpaHMYEHHUM KojmuecTBa paspsanos. [lepenosiHeHue
pa3psiiHOM ceTKU. be33HakoBbIe U 3HAKOBBIE TaHHBIC. 3HAKOBBINA OUT. JIBOMYHBII
JIOTIOJTHUTENBHBIA KOJI OTPULIATENIbHBIX YUCET.

[ToOutoBble normueckue onepanuu. Jlornueckuid, apudmeTHueckuii u

nuknudeckuit cnurd. llludpoBanne ¢ MOMOIIBI0 TMOOUTOBOW OmeEpanuu




«uckimouaromee UJI»

2.12

[IpencraBieHue BEIIECTBEHHBIX YHUCET B MAMSTH KOMIIbIOTEpA. 3HAYalasi 4acTh
U TOpANOK uyMcna. Jlmama3oH 3Ha4eHHWH BeUIECTBEHHBIX 4YHcel. IlIpoGiemsr
XpaHEHMs BEIIECTBEHHBIX 4YHUCEN, CBSA3aHHBIE C OrPAaHUYCHHEM KOJIUMYECTBA
pa3psAnoB. BelnmonHeHue onepanuil ¢ BEIECTBEHHBIMU YWCIAaMH, HAKOIUICHUE

OILIMOOK IIPpH BBIYUCIICHUAX

2.13

I'padsr. OcnoBHble TOHATHS. Buapl rpados. Onmcanuwe rpadoB ¢ MOMOIIBIO
MaTpHUI] CMEXKHOCTH, BECOBBIX MAaTpHUIl, CIMCKOB CMEXKHOCTU. Pemienue
AITOPUTMUYECKUX 3aja4, CBS3aHHBIX C aHauu3oM TpadoB (MOCTPOCHHUE
ONTUMAIIFHOTO MYTH MEXAYy BepIIMHaMHU rpada, OmperelieHne KOJIMYecTBa

Pa3IMIHBIX HYTGI\/JI MCXKAY BCPHIMHAMHU OPHCHTUPOBAHHOI'O aAMUKIMYCCKOI'O

rpaca)

2.14

HepeBrsa. bunapnoe nepeBo. JlepeBbst momcka. CrnocoOsl 00xoma aepeBa.
[IpencraBienue apugMeTHUECKUX BBIpa)KEHUN B BUJE nepeBa. Vcmonp3oBaHue

rpadoB U 1epeBbEB MPHU ONMMCAHUU 0OBEKTOB U MPOIIECCOB OKPYKAIOILIETO MUpPa

2.15

JluckpeTHble Urpbl IBYX UTPOKOB ¢ MojHOW mHpopmanueit. [Toctpoenue nepesa
nepebopa BapHaHTOB, OIUCAaHHE CTpPATeTMH Wrpbl B TaOnuyHOM (dopMme.

Boiurpeliiiabie 1 TPOUTPHIIIHBIE MTO3UIUU. BHIUTpBINIHBIE CTpaTErun

2.16

CpenctBa  MCKYCCTBEHHOTO  HWHTEUIeKTa.  MneHTuduKamus W TMOWCK
n300pakeHUH, pacro3HaBaHue Jull. Vcmonb30oBaHME METOJIOB MCKYCCTBEHHOTO
WHTEJUICKTa B 00yJaromux cuctemMax. Mcnonp3oBaHue METOJI0B HCKYCCTBEHHOTO

WHTEJUIEKTa B poboToTexHuke. MaTepuer Bemeid. Heliponnsie cetn

AJNTOpPUTMBI M IPOTrPAMMHPOBAHHE

3.1

CDopManmauI/m IOHATHA aJI'OPUTMA. Mammaa TBIOpI/IHFa KaK YHHUBCpCAJIbHAs

MOJCIIb BBIYHCIICHHUI

3.2

OneHKa CIOKHOCTH BBIYMCIICHHH. Bpemss paboThl m 00BEM HCIOIB3yeMOM
naMaTH, HX 3aBUCUMOCTh OT pa3Mepa HCXOIHBbIX JaHHbIX. OleHka
ACUMITOTUYECKON CII0KHOCTH alTOPUTMOB. AJTOPUTMBI TOJMHOMHUAIBHOMN
cnoxHoctu. Ilepebopubie anroputmbl. [IpuMepsl pa3IUYHBIX AJITOPUTMOB

pEeIICHUA OJTHOM 3aiauu, KOTOPbIC UMCIOT PA3JINIHYHO CJIOKHOCTDb

3.3

Onpez[eneHI/Ie BO3MOJKHBIX pPE3YyJIbTATOB pa6OTBI HpOCTGﬁH.IPIX AJITOPUTMOB
YIIPaBJICHHUA HCHOJHUTCIAMH U BBIYHUCIUTCIBHBIX aJIT'OPUTMOB. OnpeneneHI/Ie

HCXOOHBIX JAHHBIX, IIPU KOTOPLIX aJITOPUTM MOKET NAThb Tpe6yeMLIfI pe3yiabTar

3.4

AHrOpI/ITMLI O6pa6OTKI/I HAaTYpaJIbHBIX YHCCJI, 3allMCAHHBIX B IO3UI[MOHHBIX
CUCTCMAaX CYHCICHHUA: pa36HeHHe 3allMCn  4YucCjia Ha OTACIIbHBIC I_[I/I(l)pLI,
HaxOXJACHUC CYMMBI U MIPOU3BCACHUSA I_II/I(I)p, HaXO0XXJICHHE MAaKCHMaJIbHOM

(MMHUMANBHOM) 1M (PBHI.




[IpencraBnenue uucia B BUAe HaOOpa MHPOCTHIX COMHOXKHUTENECH. AITOPUTM
OBICTPOTO BO3BENICHUS B CTENEHb. [IOMCK MPOCTHIX YKCEN B 3a/IAaHHOM JIMAIa30He

C NMOMOIIBIO ATOPUTMA «pemeTo JpaTocheHar

3.5

MHoropa3psHble IeJble YUCIIa, 3a/1a9d JITMHHON apudMeTHKu

3.6

S3pik mporpammupoBanus (ITackans, Python, Java, C++, C#). Tunsl gaHHBIX:
LIEJIOYNCIICHHbIE, BEUIECTBEHHbIE, CHMBOJIbHBIC, JOruueckue. BerBieHus.
Cnoxwubie ycnoBus. Llukisl ¢ ycnoBuem. LIMKiIbI o mepeMeHHOM.

OO6paboTka MaHHBIX, XpaHAIIMXCS B (aitnax. TekcToBbie U IBOMYHBIC (ailIIbL.
QailioBble nepeMeHHble ((ainoBble ykazaTenu). Urenue u3 (aiina. 3amuch B
(aiin.

Pa3zbuenue 3anaun Ha noa3agaun. [loanporpaMmel (Ipoueaypsbl U GyHKINN).

Hcnonb3oBanue cTaHaapTHON OMOIMOTEKHU A3bIKAa IPOTrPAMMHUPOBAHUS

3.7

Pexypcus. PekypcuBHble mpoueaypbl u (yHkiuu. Vcnonb3oBaHue creka ais

opraHusalv pEKYpCHBHBIX BBI3OBOB

3.8

Uucnennsle MetoAbl. TouHOoe M NpUOMIKEHHOE pelieHus 3agadd. YucieHHoe
pellleHne YpaBHEHMH C TNOMOIIbIO Mojadopa mapaMerpa. UYuCIEeHHblE METO[bl
pelleHusT YpaBHEHUH: MeToJ T1epedbopa, METOJ IOJIOBUHHOTO JIETECHHUS.
[TpubmmkE€HHOE BBIUYMCIICHUE JUTMH KPUBBIX. Bhuncienue miomaneid Guryp c
MOMOIIBI0 YUCJIEHHBIX METOJ0B (METOJ HPSIMOYTOJIbHUKOB, METOJ Tpareruii).
ITouck ™makcumyma (MHUHHUMYMa) GYHKIIUA OJHOW TIEPEMEHHOW METOJIOM

IIOJIOBUHHOTI'O OCJICHUS

3.9

OOpaboTka  CHUMBOJBHBIX  JaHHBIX.  BcTpoeHHble  GyHKUMM  sI3bIKA
IPOrpaMMUPOBAHHUS JIIsl 00paOOTKH CUMBOJIBHBIX CTPOK. AJITOPUTMBI 00pabOTKH
CUMBOJIBHBIX CTPOK: MOJCYET KOJIMYECTBA TMOSBICHUI CHUMBOJIa B CTPOKE,
pazbueHre CTPOKM Ha clioBa MO MpPOOETbHBIM CHMBOJIAM, TMOUCK MOJCTPOKU
BHYTPU JaHHOW CTPOKH, 3aME€Ha HaMJIEHHOW IMOACTPOKH Ha JAPYIYIO0 CTPOKY.
I'enepamus Bcex CIOB B HEKOTOpPOM alipaBUTE, YIOBIETBOPSIOUIUX 3aJaHHBIM

OI'paHHYCHUSM. Hpeo6pa30BaHHe qucjia B CUMBOJIbHYIO CTPOKY U O6paTHO

3.10

MaccuBpl M TIOCHENOBATENBHOCTH  YHCel.  Bprumcienne  0000mEHHBIX
XapaKTepUCTUK JIIEMEHTOB MAacCMBa WJM YHCIOBOM IIOCIIEIOBATEILHOCTH
(CyMMBI, TIpOM3BEIEHHS, CPETHEr0 apu(pMETHUYECKOro, MHUHHMAIBHOTO U
MaKCHUMAaJIbHOTO 3JIEMEHTOB, KOJHMYECTBA 3JIEMEHTOB, YIOBJIETBOPSIOLINX
3aJaHHOMY YCIIOBUIO). JIMHEHHBIM NOMCK 3aJaHHOTO 3HAa4YE€HUsS B MAacCCHBE.
ANropuT™Mbl pabOTBl € 3JIEMEHTaMH MAacCHBa C OJHOKPAaTHBIM IPOCMOTPOM
maccuBa. CopTHpOBKa OJHOMEpHOro MaccuBa. [IpocTele MeTO/bl COPTUPOBKU
(Meron Tmy3bIpbKa, MeETOJ BbIOOpa, cOpTUpOBKa BcTaBKkamu). CopTHUpOBKa
cmusiaueM. beictpas coptupoBka MaccuBa (anroputM QuickSort). JIBowunsrii

IIOUCK B OTCOPTHUPOBAHHOM MACCHBC




3.11

JIBymMepHBIE MacCHBBI (MaTpHibl). AJNTOPHUTMBI 00pabOTKH  JABYMEPHBIX
MacCHBOB: 3allOJIHEHUE JBYMEPHOIO 4YHCJIOBOIO MAacCUBa IO 3aJaHHBIM
IIpaBUJIaM, MOUCK 3JIEMEHTa B JIBYMEPHOM MAacCCUBE, BBIYMCIEHUE MaKCHMyMa
(MUHMMYMa) U CyMMBI 3JIEMEHTOB JABYMEPHOIO MaccHBa, IEPECTAHOBKA CTPOK U

CTOJIOLIOB IByMEPHOI'O MAacCHBa

3.12

CnoBapu  (accouUMaTHBHBIE  MAacCHBBL,  OTOOpaxeHus).  Xd3UI-TaOJIHUIIBL

HOCTpOGHI/Ie aJI(i)aBI/ITHO'LIaCTOTHOFO CJIOBapd IJI 3aJaHHOT'O TCKCTa

3.13

Crexku. AnHanu3 NpPaBUIBHOCTH CKOOOYHOTO BBbIpaXeHMs. Bbruncienue
apu(pPMeTUYECKOTO BBIPAKEHHUS, 3aIIMCAHHOTO B MOCT(PUKCHON popme.

Ouepenu. Micnonb3oBanue ouepenu A1 BpEMEHHOI'O XpaHEHHS JaHHbIX

3.14

Anroputmbl Ha rpadax. IlocTpoeHHe MHMHHMAaJIbHOIO OCTOBHOTO J€peBa
B3BCHICHHOTO CBA3HOTO HCOPUCHTHUPOBAHHOI'O rpa(i)a. KommaectBo PAa3IIMYHBIX
MyTel MEeX Iy BEpITMHAMU OPHUEHTHPOBAHHOTO allMKJINYECKOTOo rpada. ANroputm

Jenkerpel

3.15

JepeBps. Peanmmsanus nepeBa ¢ MOMOIIBIO CCBUIOYHBIX CTPYKTYp. J[BOoMuHBIE
(bunapubsie) nepeBbs. [locTpoeHue nepeBa Aisl 3aJaHHOTO apu(PMETHUYECKOTO
BbIpakeHus. PexypcuBHbIe aropuTMbl 00xoa nepeBa. Mcnons3oBaHue creka u

odepeau i1 00xoa iepeBa

3.16

JluHamuueckoe MporpaMMUPOBaHKUE KaK METOJ pelleHHus 3a/ad C COXpaHEHHUEM
MIPOMEXYTOUHBIX Pe3yIbTaTOB. 3aJauu, peliaeMble ¢ TOMOIIbIO JUHAMHUYECKOTO
MIPOrpaMMUPOBAHUS: BEIYUCIICHUE PEKYPCUBHBIX (DYHKIUH, MOACYET KOJIMYECTBA

BapuWaHTOB, 3aJJa4i OIITUMHU3alluN

3.17

[Tonsitne 06 0OBEKTHO-OPHEHTHPOBAHHOM HporpammupoBaHuu. OOBEKTH U
kiaccol. CBoiicTBa U MeToAbl 00beKTOB. OOBEKTHO-OPUECHTHUPOBAHHBINA aHAU3.
Pa3paboTtka mporpamMmM Ha OCHOBE OOBEKTHO-OPUEHTHPOBAHHOIO IMOJXO0/A.

I/IHKaHCYHﬂHI/Iﬂ, HacJI€JOBaHUC, HOJ'IHMOp(l)I/ISM

HNudopmanronHbie TEXHOJIOTUN

4.1

Ananmu3 naHHbIX. OCHOBHBIE 3a/laydl aHalIKW3a JAHHBIX: MPOTHO3UPOBAHHUE,
KiIaccupuKalys, KiacTepusanus, aHanu3 oOTkIoHeHui. [lociemoBarenbHOCTD
pelIeHHs 3aau aHau3a JTAaHHBIX: COOP MEPBUYHBIX JAHHBIX, OYUCTKA M OIICHKA
KayecTBa JAaHHBIX, BBIOOp U (WUJHM) TOCTPOEHHE MOJENH, MpeodpazoBaHUE
TAHHBIX, BU3YyalIM3allMsl TaHHBIX, WHTEpIIpeTalus pe3ynbraToB. [Iporpammubie
cpenctBa W VIHTepHET-cepBUCHI UIsi OOpaOOTKM W TPEACTaBICHHS JaHHBIX.

Bonpimne ganneie. MammaHoe o0y4yeHue

4.2

AHanu3 JaHHBIX C TOMOIIBIO AJIEKTPOHHBIX TaOMUIl. BblunClieHHE CyMMBI,
cpemHero  apu(METHUeCKOro, HaubOoibliero (HAMMEHBIIEro)  3HAYSHHS

Juara3oHa. BrluncieHue KOB(I)(I)I/ILII/ICHTa Koppeiduu JBYX pPAOOB HOaHHBIX.




[loctpoenue cronOuaThIX, JUHEWYATHIX W KPYroBbIX auarpamm. [loctpoenue
rpaduxoB ¢yaknuii. [logbop MuHUU TpeHAa, pelIeHre 3a1a4 MPOTHO3UPOBAHUS.

Pemenne 3aa4 ONITUMH3aluU C IOMOIIBIO 3JICKTPOHHBIX TaGJII/II_[

4.3

I[I/ICKPGTI/I?:aIII/Ii[ npu MaTeMaTNu4cCKOM MOACIUPOBAHUN HCIIPCPBIBHBIX
nporeccoB. MojaenupoBanue ABWXKEHHS. MojenupoBaHue OHOJOTHYECKUX
CHUCTEM. Maremarugeckue MO JCIn B 3KOHOMUKE. Briaucnurenbunie
AKCIIEPUMEHTHI ¢ MojemsiMu. OOpaboTka pe3yinbTaTOB SKCIEpUMEHTa. Meton
HaMMCHBIIMNX KBaApaToOB. OHCHKa YUCJIOBBIX TIAapaMETpPOB MOACIUPYEMBIX
00BEKTOB M TpOIECCOB. BoccTaHOBICHHWE 3aBHCHMOCTEH 10 pe3yiabTaTam

JKCIIEPUMEHTA

4.4

BeposatHOocTHBIE MO/JIETIN. Meronas! Momnte-Kapuo. NmMurannonHoe

MozenupoBanue. CHCTEMBI MACCOBOTO OOCITYKUBaHHUS

4.5

Tabmuunble (pensauuoHHbIe) 0a3bl JaHHBIX. TabnuIla — mpeIcTaBIeHue CBEACHUI
00 omHoTHIHBIX 00BekTax. Ilone, 3amuch. Kimrou tabmunel. Pabora ¢ rotoBoit
6a3oil gaHHbIX. 3anoyiHeHUe 0a3bl JaHHBIX. [lonck, copTupoBKa U (UIbTpAIUL
JMaHHBIX. 3ampochl Ha BBIOOPKY JaHHBIX. 3alpochl C  IapamMeTpaMu.
Brruncnsiemble 1mosist B 3anpocax.

MHuorotabnuvnaple 0a3bl JaHHBIX. THIIBI CBS3ed Mexay Tabnunamu. BuemHwmit

kimo4. [emocTHOCTH 0a3bl JaHHBIX. 3aMpPOChl K MHOTOTA0JIMYHBIM 0a3aM JTaHHBIX

4.6

TekctoBeiii mpoueccop. CpeacTtBa MOMCKAa M aBTO3aMEHBI B TEKCTOBOM
npoueccope.  CTpyKTypHpOBaHHbIE  TEKCTOBbIE  JOKyMeHThl.  CHOCKW,
ornaBienue. [lpaBuia  UWUTHUPOBAHUS  HMCTOYHUKOB U OGOpPMIICHHS

OonbamorpaguIecKuX CChUIOK




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

* Undopmatuka (B 2 yactsx); 10 knacc. yriayonennoe ooyuenue I[onsikos K.1O.,
Epemun E.A. OG1iecTBo ¢ orpaHM4eHHON 0TBETCTBEHHOCThI0 « BTHOM.
Jlaboparopus 3HaHU»; AKIIMOHEpHOE 0011ecTBO «M31aTenscTBO
«IIpocBemienue»

* Undopmatuka (B 2 yactax); 11 knacc. yriayonennoe ooyuenue I[onsikos K.1O.,
Epemun E.A. OGmiecTBo ¢ orpaHn4eHHON 0TBeTCTBEeHHOCThIO « BMTHOM.
JlaGopatopus 3HaHUI»; AKIIMOHEpHOE 001IecTBO «M31arenbcTBO

«HpOCBGIIIGHI/IG»

METOJINUYECKHUE MATEPHUAJIBI UISA YYUTEJIA

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU

HUHTEPHET






