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HOACHUTEJIBHAS 3AIIMCKA

[Iporpamma no undopmaTtuke (yriayOia€HHBIN ypOBEHb) Ha YPOBHE CPEIHETO
oOmero oOpa3oBaHusd pa3paboTaHa Ha OCHOBE TpeOOBaHUU K pe3yJibTaTam
OCBOCHHUS OCHOBHOM  00pa3oBaTeNbHOW  MPOrpaMMbl  CpPEIHEro  OOIIeTo
oOpazoBanus, npeacrasieHHbix B ®I'OC COO, a Takxke ¢enepaibHOl padoueit
POrpaMMbl BOCITUTAHHSL.

[Iporpamma 1o wuHpopMmaTHKe [a€T MpeACTaBICHUE O UENsIX, O0me
CTpaTerud OOYYCHHs, BOCIHTAHUS W Pa3BUTHSI OOYUYAIOUIUXCA CpPEJICTBAMHU
yuebHoro mpeamera «MHpopmaTuka» Ha yriayOJIEHHOM YpOBHE, YCTaHABIUBAET
o0s13aTepHOe peIMEeTHOE CoJIepKaHue, npeaycMaTpuBacT ero
CTPYKTYypUpPOBaHHUE 0 paslielaM U TeMaM Kypca, OTPeAeIsieT pacipe/eiecHue ero
no kiaccaM (rogam u3y4deHwus ), JaéT MpUMEPHOE pacrpeaeneHre Y4eOHbIX 4acoB
MO0 TEMaTHYeCKHM pa3ielaM Kypca ¢ PEKOMEHJyeMyr (IIpHUMEpHYIO)
MOCJICIOBATEIBHOCTh ~ UX  U3Y4YCHHS € Y4ETOM  MEXIPEAMETHBIX |
BHYTPUIIPEIMETHBIX ~ CBSI3¢H, JIOTUKM  y4eOHOro  TpoIecca, BO3PACTHBIX
O0COOCHHOCTEH 00yYarOIINXCS.

[Tporpamma Mo nHPOpPMATHKE OTIPEAEIAET KOJIUISCTBCHHBIEC U KAUCCTBCHHBIE
XapaKTEepUCTUKHU y4eOHOro MaTepuaia Juisl KaKIoro rofia U3y4eHusl, B TOM YHCIe
JUI COAEPKATEeJIbHOIO HAIMOJHEHUS Pa3HOro BHJA KOHTPOJIS (MPOMEKYTOUHON
aTTecTaluu o0yyaronmxcs, BCEPOCCUICKUX IPOBEPOYHBIX pabor,
rocyJ1apcTBEHHON UTOroBoi atrecranun). [IporpamMmma no nadopmaruke sBiaseTcs
OCHOBOWM JIJI1 COCTaBJIEHUS AaBTOPCKUX YYEOHBIX MporpaMM U Y4e€OHHKOB,
HOYPOYHOI'O IUIAaHWPOBAHUS Kypca YUUTEIEM.

Nudopmatuka B cpenaem ob1ieM o0pa3oBaHUN OTPAXKACT:

CYUIHOCTh HMH(OPMAaTUKM KaK HayyHOW JUCUMIUIMHBI, H3ydarouei
3aKOHOMEPHOCTH MPOTEKAHUS U BO3MOXKHOCTHU aBTOMAaTU3alUU UH(POPMAIIMOHHBIX
IPOIIECCOB B PA3IUYHBIX CUCTEMAX;

OCHOBHBIE  00JIacTU  TpUMEHEHHMS  WH(OOPMATUKU, TPEKIE  BCETO
MH(GOPMAIIMOHHBIE TEXHOJIOTUH, YIIPABIEHNE U COLUANBHYIO chepy;

MEXJUCIUIUIMHAPHBIA ~ XapakTep HHGOpPMAaTUKU W MHGPOPMALMOHHOMN
JesITeIbHOCTH.

Kypc mnpopmatuku 11st ypoBHS CpelHEro ooiero o0pa3oBaHUs SBISETCS
3aBEpIIAIOIIMM 3TallOM HEMPEPBHIBHOM IMOATOTOBKH OOyYaloOIIMXCs B 001acTu
uHPOPMATUKN U HH(OPMALMOHHO-KOMMYHHKAIIMOHHBIX TE€XHOJIOTHM, OMUpPaeTcs
Ha coJlep)KaHue Kypca MH(OPMATHKHU YPOBHS OCHOBHOTO 00IIero oOpa3oBaHUS U
OMBIT  TIOCTOSIHHOTO  TMPUMEHEHHs  MH(OPMALMOHHO-KOMMYHHUKAIIMOHHBIX
TEXHOJIOTHH, AT TEOPETUYECKOE OCMBICICHHE, MHTEPIPETalui0 U 0000IIeHne
3TOTO OTIBITA.



PesynbTaThl  yrayOJIGHHOTO  YpPOBHSI UM3y4YeHUs y4eOHOro ImpeaMera
«ndopmatukay OpPUEHTHUPOBAHBl HA TMOJYYCHHE KOMIIETEHTHOCTEH IS
noclyenyronieil npopeccuoHanbHoOU aeareabHocTH. OHU BKIIOYAKOT B CeO0s:

OBJIQJICHUE KJIFOYEBBIMU MOHSITUSMH W 3aKOHOMEPHOCTSIMH, PACliO3HABaHUE
COOTBETCTBYIOIIMX MM  TPU3HAKOB W  B3aUMOCBS3€H,  CIIOCOOHOCTH
JIEMOHCTPUPOBATH PA3IUYHbIC TOJAXOAbI K U3YUEHUIO SIBJICHUI;

yMEHUE pelllaTh TUIIOBbIE TNPAKTUYECKHE UM TEOPETUYECKHUE 3a/Iauu,
XapaKTepHBIE JJIsl UCTIOIB30BaHUS METOJIOB U HHCTPYMEHTApHUS JAHHOTO y4eOHOTO
npeaMeTa;

HaJU4Me TPEJCTAaBICHUM O JaHHOM Y4YeOHOM TWpeaMeTe Kak IEeJIOCTHOU
TeopuH (COBOKYITHOCTU TEOPHUIi), OCHOBHBIX CBSI3SX CO CMEXKHBIMH OOJIACTIMU
3HaHUMU.

B pamkax yrinyOn€HHOro ypoBHSI u3yueHus HHGOPMATUKH OOECreunBaeTCs
IieJICHAIIpaBIeHHAas] TTOATOTOBKA OOYYarOIIUXCS K IMPOJOHKEHUI0 00pa3oBaHUs B
opraHu3anusax  npodecCuoHaNbHOTO  O0pa3oBaHUS MO  CIEHHAIBHOCTSM,
HEMOCPEJACTBEHHO CBSI3aHHBIM ¢ ITUMPOBBIMU  TEXHOJOTUSIMHU, TaKUM Kak
nmporpaMMHas WHXEHepus, HHPOpMaIlMOHHass 0e30MacHOCTh, WH(POPMAIMOHHBIC
CUCTEMBl M TEXHOJIOTHMH, MOOWJIBHBIE CHCTEMBbI W CETHU, OOJbIINE JaHHBIC U
MallMHHOE O0Oy4YeHHe, TMPOMBINIJICHHBIH WHTEPHET BEIICH, WMCKYCCTBEHHBIM
UHTEIJIEKT, TEXHOJOTUU OECrnpoBOJHON CBSI3H, pPOOOTOTEXHWKA, KBAHTOBBIC
TE€XHOJIOTMHU, CHUCTEMbI PACIpPEIEIEHHOIO PEecTpa, TEXHOJOTHMH BUPTYaJIbHOU M
JIOTIOJITHEHHOW pEeajibHOCTEN.

OcHoBHast 1enb u3ydeHus: ydeOHoro mnpeamera «HudbopmaTtuka» Ha
yrayoJIEHHOM ypOBHE CpeJHero oOmiero oOpa3oBaHMs — OOecCleueHHe
JaNbHEHIIEro pa3BUTHS MHGOPMAIMOHHBIX KOMIIETCHIIMM OO0y4aromerocs, €ro
TOTOBHOCTH K >KM3HH B YCIIOBUSAX Pa3BUBAIOIIETOCS HHPOPMAIIMOHHOTO OOIIECTBa
U BO3pacTarolllel KOHKYPEHIIMM Ha pBIHKE TpyAa. B CBs3u ¢ 3THUM H3ydeHHE
nnpopmatuku B 10—11 kitaccax J0MKHO 00€CTICUNTD:

c(hOpPMHUPOBAHHOCTh MHPOBO33PEHHS, OCHOBAHHOTO Ha MOHUMAHUU POJH
uHhopMaTHKX, WHOOPMAIIMOHHBIX ¥ KOMMYHHKAIIMOHHBIX TEXHOJOTUNA B
COBPEMEHHOM O0I11eCTBE;

c(hOpMHPOBAHHOCTH OCHOB JIOTUYECKOTO U AITOPUTMHUUYECKOTO MBIITUICHHUS,

c(hOpMHUPOBAHHOCTh YMEHHMI pa3indarh (akTel W OICHKH, CPAaBHUBATH
OLICHOYHBIE BBIBOJBI, BUJETh HX CBSI3b C KPUTEPUSMH OIICHUBAHUS M CBS3b
KPUTEPUEB C ONPEAECIEHHON CUCTEMON LIEHHOCTEM, TPOBEPATH HA JOCTOBEPHOCTH U
000061mmaTe nH(pOpMAIHIO;

c(hOpPMHUPOBAHHOCTh  TMPEJCTABICHUNH O  BIUSHUM  WH(OOPMAIMOHHBIX
TEXHOJIOTUWA Ha JKU3Hb 4YeJOBEKa B OOIIECTBE, IMOHMMAHHE COILMAIbHOTO,
SKOHOMUYECKOTO, MOJIUTHYECKOTr0, KYJIbTYPHOrO, HOPUAUYECKOr0, MPUPOIHOTO,



SPrOHOMHYECKOI0,  MEOUUUHCKOr0O U (PU3UOJOTMYECKOIO0  KOHTEKCTOB
MH(OPMAIIMOHHBIX TEXHOJIOTHIA;

MPUHATHE MIPABOBBIX U 3TUYECKUX ACIEKTOB MH(POPMALMOHHBIX TEXHOIOTHUH,
OCO3HAaHHE OTBETCTBEHHOCTH JIIOJIEH, BOBJIICUEHHBIX B CO3/IaHUE U MCIOJIb30BAHHE
MH(OPMAIMOHHBIX CUCTEM, paclpocTpaHeHue UH(HOpMaIIIH;

CO37aHUE YCIIOBUW MJi Pa3BUTUS HABBIKOB Y4eOHOM, MPOEKTHOM, HAy4HO-
MCCJIEeI0BATEILCKOM M TBOPYECKOM NESATEIbHOCTH, MOTHUBALMK OOYYaIOLIUXCS K
CaMOPa3BUTHIO.

B conepxxanuu ydyeOHoro mpeamera «MHdopmaTuka» BbIIEISIOTCS YEThIpE
TEMAaTUYECKUX pa3ea.

Paznen «Illu¢gpoBass rpaMoOTHOCTB» IIOCBALIEH BOIPOCAM YCTPOWCTBA
KOMIIBIOTEPOB ¥ JIPYTUX 3JEMEHTOB IM(PPOBOrO0  OKPY>KEHHUs, BKIIOYAs
KOMITBIOTEPHBIE CETH, UCTIOIB30BaHUIO CPEJICTB ONEPALIMOHHON CUCTEMBI, padboTe B
ceti HWHTEpHET ¥ HCHOJB30BAHUIO HMHTEPHET-CEPBUCOB, HMHPOPMALMOHHOM
0€30MacHOCTH.

Paznen «Teopernueckue OCHOBBI HH(OPMATHKH» BKJIIOYaET B ceOs
NOHSATUMHBIA amnmapaT WHOOPMATHKH, BOIPOCH KOJUPOBAaHHS WHGOpMAIINH,
u3MepeHuss MHPOPMAIIMOHHOTO 00bEMa JaHHBIX, OCHOBBI alNreOpbl JOTUKUA H
KOMIIBIOTEPHOI'O MOJEIUPOBAHUS.

Pa3nen «AJropurMbl M NPOrpaMMHpPOBAHHE) HAIPaBICH HA pa3BUTHE
QJITOPUTMHUYECKOTO MBILUICHHUS, Pa3pabOTKy alrOpUTMOB U OLIEHKY UX CJI0KHOCTH,
(opMupOBaHHE HABBIKOB peajM3allMy MPOrpaMM Ha SI3bIKaX MPOrpaMMHUpPOBaHUS
BBICOKOI'O YPOBHSI.

Paznen «AHpopmanmoHHbIe  TEXHOJOTMH»  IIOCBAIIEH  BOIpPOCaM
OpUMEHEHUs! HH(OPMALMOHHBIX TEXHOJOTUH, PEaTn30BaHHBIX B MPHUKIAIHBIX
IIPOrPaMMHBIX IPOAYKTaX U MHTEPHET-CEPBHUCAX, B TOM YMUCIIE B 3aJa4ax aHAJIN3a
JTaHHBIX, MCIIOJIIB30BAaHUIO 0a3 JAHHBIX M AJIEKTPOHHBIX TAOIMIl JJI1 pPELICHUS
IIPUKJIAIHBIX 3a]a4.

B npusenéunom nanee coaepxanuu yueOHoro mpeamera «HHpopmatukar
KYPCUBOM  BBIJCIICHBl JIONIOJHUTEIBHBIE TEMBI, KOTOpPbIE HE BXOIAT B
00s13aTeIbHYI0 IPOrpaMMy 00yUYEHHsI, HO MOTYT OBITh MPEAJIOKEHBI ISl U3YUESHUS
OTJEJIbHBIM MOTUBUPOBAHHBIM U CITIOCOOHBIM 00YUYaIOLTHMCS.

VYrnyOn€HHbIE ypOBeHb H3yUeHUS HH(OOPMATUKU PEKOMEHAYETCS MAJis
TEXHOJOTHYECKOTO  NpOo(wiss, OPHUEHTUPOBAHHOIO HA  HWHXEHEPHYIO U
UHPOPMAITMOHHYIO CQEepbl NEATEIbHOCTH. YTIIyONEHHBIH YPOBEHb HW3YUYCHHUS
nHPOPMATHKN OOECIeUnBaET: MOATOTOBKY OOYyYalOIINXCs, OPHEHTUPOBAHHBIX Ha
CHEIMATBbHOCTH B 00JIaCTH WHGPOPMAIMOHHBIX TEXHOJOTMM M HH)KEHEPHBIC
CIIEHHAJIBHOCTH, y4YacTHE B INPOEKTHOM M MCCIENOBATEIbCKON ACATEIbHOCTH,
CBA3aHHOW C COBPEMEHHBIMM HANPAaBICHUAMH OTpacid HHPOPMALUOHHO-



KOMMYHUKAIIMOHHBIX TEXHOJIOTHH, MMOATOTOBKY K YJaCTHIO B OJIMMITHAIaX U Claye
EnuHOro rocyiapcTBEHHOTO 3K3aMeHa 1Mo HH()OpMaTHKE.

[TocremoBaTeMPHOCTh M3YYCHHS TEM B MpenesiaX OJHOTO Troaa OOy4eHHS
MOXXET OBITh HM3MEHEHA [0 YCMOTPCHHIO YYHTENs TpPHU TIOATOTOBKE pabodeit
MIPOrPaMMBI U TTIOYPOYHOTO TIJIAHUPOBAHHSI.

OO611ee yKciio YacoB, PEKOMEHAOBAHHBIX JUIsl U3yYEHUsI HTHPOPMATUKHU — 272
yaca: B 10 xkmacce — 136 yacoB (4 yaca B Hezenmo), B 11 kimacce — 136 gacoB (4 yaca
B HEJEIO).



COIEPKXAHUE OBYYEHUA
10 KVIACC

IIu¢ppoBasi rpaMOTHOCTDH

TpeOoBaHusi TEXHMKU OE30MACHOCTM M TUTHEHBI TIpu  paboTe ¢
KOMITBIOTEPAMHU U IPYTUMHU KOMIIOHEHTaMU LU(PPOBOTO OKPYKEHHUS.

[IpuHnumnel paboThl KOMIBIOTEPOB U KOMIBIOTEPHBIX CHUCTEM. APXHUTEKTypa
¢don Heiimana. ABTOMATHYECKOE BBIMIOJIHEHHWE MPOrPAMMBI  MPOIECCOPOM.
OnepaTuBHasi, MOCTOSIHHAsT W JIOJATOBpeMeHHas mnamaTb. OOMEH aHHBIMH C
noMouIpio muH. KoHTposuiepsl BHENTHUX YCTPOUCTB. [IpsAMoil JOCTYN K HaMsITH.

OcHOBHBIE TeHJACHIUU  Pa3BUTHSA KOMIBIOTEPHBIX  TEXHOJOTHIA.
[TapannenbHbie BBIYUCIICHUSL. MHoromnpouneccopHbie CHUCTEMBI.
CyniepkommnbioTepbl. Pacripesiei€HHbIe BBIYUCIHUTENIBHBIE CUCTEMBI U 00paboTka
OONBIINX JaHHBIX. MOOWIBHBIE LHMQPPOBBIE YCTPOUCTBA W MX POJIb B
KOMMYHUKALUSIX. BcTrpoennsbie KOMIIBIOTEPHI. MUKPOKOHTPOJIIEPHI.
PoGoTtu3npoBanHbIC MPOU3BOICTRA.

[IporpamMmmHoe oOecrieueHre KOMITBIOTEPOB U KOMITBIOTEPHBIX CUCTEeM. Bubl
IpOrpaMMHOro oOecnedeHus: U uX HazHaueHue. OCOOEHHOCTH MPOrpaMMHOTO
oOecrieueHusi MOOWJIBHBIX yCTpoMcTB. IlapamienbHoe mnporpaMMUpOBaHUE.
CucremHoe mnporpamMmmHoe obecrnedueHue. OmepalMOHHBIE CHUCTEMBI. Y THUJIMTHI.
HpaiiBeppl  ycTporcTB. HMHCTaIsIuuss W JIEUMHCTAUISALMUSA  MPOrPAMMHOTO
obecrieyeHusI.

daiinoBeie cUCTeMBbl. [IpUHIUIIBI pa3MelIeHusT ¥ UMEHOBaHMS (aljioB B
noyiroBpeMeHHou namsaTu. 111aGmoHs! i1 onvucanust Tpynn (haiios.

[Iporpammuoe obecnieuenue. JluneH3upoBanue MPOrpaMMHOTO O0OecreyeHUs
u  1mudpoBbIXx pecypcoB. I[lpompuerapHoe u  CBOOOJHOE MPOTrpaMMHOE
obecrieuenue. Kommepueckoe 1 HEKOMMEPUYECKOE UCIOJIb30BAaHUE MPOrPAMMHOIO
obOecrieueHuss W UUPPOBBIX pecypcoB. (OTBETCTBEHHOCTh, YCTaHABIMBaeMas
3aKOHOAATENILCTBOM Poccuiickoit denepanuu 3a HEMPABOMEPHOE HCIOJIB30BAHUE
MPOrPaMMHOTO OO0ecTiedeH s U IUPPOBBIX PECYPCOB.

[IprHIUIIBI IOCTPOEHHKS U anmnapaTHble KOMIIOHEHTbI KOMIIBIOTEPHBIX CETEH.
Cetebie npoTokoibl. Cets MHTEepHET. Afpecanus B cetn MuTepHeT. IIpoTOKOIBI
creka TCP/IP. Cuctema JOMEHHBIX UMEH.

Paznenenue IP-cetn Ha mojacetw ¢ momouipi0 Macok mnozcereid. CereBoe
agMuHUCTpUpoBaHue. [lomyyeHne AaHHBIX O CETEBBIX HACTPOMKAX KOMIIBIOTEpA.
[IpoBepka Hammuusi CBsI3U € y3ioM ceTd. OmnpenereHue mapuipyra JBHKECHHS
MTAKETOB.

Buner  nmestenbHoctm B cetm HMuTepHer. CepBuchl  MHTepHera.
['eonndopmanmonnbsie cucTeMbl. ['€0IOKAIIMOHHBIE CEPBUCHI PEAIBHOTO BPEMEHU



(Hanmpumep, JIoKalusi MOOWJIBHBIX Teie(dOHOB, OMNPEACIICHHE 3arpy>KeHHOCTH
aBTOMarucTpasieit), ”HTEpHET-TOProBsl, OPOHHUPOBAHUE OMIIETOB U TOCTUHHII.

['ocynapcTBeHHbBIE 3JEKTPOHHBIE CEpPBUCHI U yciyrd. ColuanbHblE CEeTH —
OopraHu3aius KOJUIGKTUBHOTO B3aWMOJICUCTBUSI M oOMeHa naHHbIMHU. CeTeBoit
ATUKET: MpaBWa TOBeACHUsS B KuOepmpoctpanctBe. [Ipobiema MopIMHHOCTH
noyiydueHHou nHpopmanuu. OTKpbITEIE 00pa30BaTEIbHBIE PECYPCHI.

TexHOreHHbIe U SKOHOMHYECKHE YIPO3bl, CBS3aHHBIE C MCIOJIb30BAaHUEM
MH()OPMAIIMOHHO-KOMMYHUKAIMOHHBIX TeXHOJOorui. OO01me mpoOiemMbl 3aliuThl
uHnpopmanm U uHPOpMaIMOHHOM  Oe3zomacHocTd. CpenacrtBa  3alUTHI
uHOpMalMK B KOMITBIOTEPAX, KOMIBIOTEPHBIX CETAX W aBTOMATHU3UPOBAHHBIX
uHopMalMOHHBIX cucTtemax. IIpaBoBoe obOecrneueHue HWHOOPMAIIMOHHON
0€30MacCHOCTH.

[IpenorBparnieHue HECaHKIIMOHUPOBAHHOTO J0CTynma K JIMYHOM
KoH(uACHIIMaTbHONH MH(OPMALIUK, XPaHAIIESHCS] Ha MEPCOHATLHOM KOMIThIOTEPE,
MOOWIBHBIX yCTpoHcTBax. BpenoHocHoe mporpaMMHOe oOecredeHue U CrocOObI
O00OpbObI ¢ HUM. AHTUBHUPYCHBIC NporpaMmbl. OpraHuzamus JUYHOTO apXuUBa
uHdopmanuu. PezepBHoe konuporanue. [laponpHas 3ammTa apxvsa.

[IudpoBanue nanHbiX. CUMMETPUYHBIE W HECUMMETPHUYHBIC MIHQPHI.
Mudpsr npoctori 3amenbl. [lludp Iezaps. ludp Bmxkenepa. Anroputm
mudpoBanus RSA.

TeopeTnveckne 0CHOBbI HH(POPMATHKH

Nudopmanus, nannueie u 3HaHus. MHbopmanmoHHble MPOIEcChl B MPUPOJE,
TEXHUKE U OOIIECTBE.

HenpepbiBHBIE W AUCKPETHBIE BEIWYUMHBI W CcUTrHaiIbl. HeobdxogumMocThb
TUCKpeTH3auuu MHGOpMaINK, TPEIHA3HAYCHHON [JIs1 XpaHEHHs, Nepeladd Hu
00paboTKH B IIUGPOBLIX CHCTEMAX.

JIBonyHoe  KoaupoBaHuE. PaBHOMEpHbIE U  HEPAaBHOMEPHBIE  KOJIBI.
JlekoaupoBaHre COOONIEHUM, 3alMCAHHBIX C MOMOIIbID HEPABHOMEPHBIX KOIOB.
Ycnosue ®ano. [locTpoeHHe OAHO3HAYHO AEKOAUPYEMBIX KOJOB C IMOMOIIBIO
nepeBa. EnuHuibl uamMepenus konudecTBa nHpopmaruu. AndaBUTHBIN TOIXO0M K
OIICHKE KOJIMYECTBa MH(POPMAIIUH.

Cuctembl cumucieHusi. Pa3BépHyTas 3amuch LEJIbIX M APOOHBIX YHCEN B
MO3UIIMOHHOW cucTemMe cuucieHus. CBoilcTBa MO3UIMOHHOW 3alUCHU YuUCa:
KOJIMYECTBO MU(p B 3aMUCH, MPHU3HAK JCIUMOCTH YHCJIa HA OCHOBAHHE CUCTEMBI
CUMCJICHUSI. AJITOPUTM NIEPEBOJA LIETOT0 Yncia u3 P-MuHON CUCTEMBI CUUCIIEHUS B
NECITUYHYIO0. AJTOPUTM TMeEpeBoJa KOHEYHOM P-muHOW ApoOu B JECATUUYHYIO.
AJITOpUTM TIEpeBOAa LEJIOr0 YHCjia U3 JACCATUYHOW CHCTEMBI CUHMCieHHs B P-
nunyto. IlepeBony koHewHOUM pecsatuuHoM Jpobu B P-uunyr. [[BouuHas,
BOCBMEpPHUYHAS U ILIECTHAMLIATEPUYHAS CUCTEMbI CUMCIICHUS, CBSI3b MEXIY HUMHU.



ApudmMeTnyeckrue omnepanuyd B MO3UIHUOHHBIX CHCTEMax CUHUCICHUS. TpoudHas
YPaBHOBEIICHHAsI CUCTEMA CUUCIIEHUS. JIBOMYHO-AECITUYHASI CUCTEMA CUUCIICHUSL.

Konuposanue TtekctoB. Kommpoka ASCII. OpnoGaliTHBIE KOJUPOBKH.
Cranmapt UNICODE. Komuposka UTF-8. Omnpenenenue uHpOpMaImOHHOTO
00BEMa TEKCTOBBIX COOOLIECHUH.

KomupoBanne  uzoOpaxkenud. OuneHka  MHPOPMALMOHHOTO  00BEMA
rpaduyYecKuX JaHHBIX MIPU 3aJJaHHBIX pa3pelieHrud U IITyOuHe KOJAUPOBAHUS 1IBETA.
[IBeToBrie Monenu. BektopHoe koaupoBanue. @opmartbl rpaduueckux (aiios.
Tpéxmepnas rpaduxa. OpakranbHas rpaduka.

Konuposanue 3Byka. Otenka nHGOPMAIMOHHOTO 00bEMa 3BYKOBBIX JIAHHBIX
IIpU 3aJaHHBIX YaCTOTE JUCKPETU3ALIMU U PA3PSITHOCTH KOAUPOBAHMUSL.

Anrebpa noruku. IloHsTthe BbICKa3biBaHUsS. BpickaspiBaTeNnbHbIE (HOPMBI
(npenukatel). KBaHTOPHI CyIIeCTBOBaHMS U BCEOOITHOCTH.

Jlornueckue omneparuu. TaOnuIbl UCTUHHOCTH. Jlormueckuwe BBIpaKEHUS.
Jlorndeckue ToxkaecTBa. Jl0Ka3aTeNbCTBO JIOTHYECKUX TOXKIECTB C IOMOIIBIO
TaOIUI] UCTUHHOCTHU. Jlornueckue omneparuy 1 onepaiuy HaJl MHOYKECTBaMHU.

3aKkoHBI anreOpbl JOTUKW. ODKBUBAJICHTHBIC TPEoOpa3oBaHUs JIOTUYCCKUX
BbIpaxkeHU . Jlornuyeckre ypaBHEHUSI U CUCTEMbl YPABHEHUIA.

Jlorndeckue QyHKIUU. 3aBUCUMOCTH KOJHUYECTBA BO3MOKHBIX JIOTHUECKHUX
(GyHKIIUN OT KOJIMYecTBa apryMeHToB. [loHbIe cucTeMbl JTOTHYECKUX (PYHKITUH.

Kanonnueckue  gopmbel  joruueckux  BbIpakeHuil.  CoBepIllIEHHBIE
IU3BIOHKTUBHBIE M KOHBIOHKTHUBHBIE HOpPMajibHble (OPMBI, QITOPUTMBI HX
MOCTPOCHHMSI 10 TA0JINIIE UCTUHHOCTH.

Jlornueckue »>I€MEHTBI B cOcTaBe KommbkoTepa. Tpurrep. Cymmatop.
Mmuoropa3psanabid cymmarop. IlocTpoeHne cxem Ha JIOTHYECKHX BJIEMEHTAX I10
3aIaHHOMY JIOTUYECKOMY BBIP@KEHUIO. 3alUCh JIOTMYECKOTO BBIPAKEHUS 10
JIOTUYECKOU CXEME.

[IpencraBieHne UENbIX 4YKMCEN B MHaMATA KoMIibioTepa. OrpaHUYE€HHOCTH
IUana3oHa 4YuCeJl IMpU OrPaHMYCHUM KOJIMYECTBA pa3pAnoB. llepenonHenue
pa3psIHON CeTKH. be33HakoBbIC M 3HAKOBBIC JAaHHBIC. 3HAKOBBIM OUT. [|BOMYHBIH
JOTIOJTHUTEIIbHBIM KOJI OTPULATEIIBHBIX YUCET.

[lobutoBbie normveckue omnepanuu. Jlorumueckuii, apudMeTHUECKHN WU
nukandeckuid  capuru.  [lludpoBanne ¢ moMoOIIBI0 TMOOUTOBOM — Omepaluu
«wuckirovaroniee NJI».

[IpencraBieHne BELIECTBEHHBIX YKCEN B MaMSITH KOMIIbIOTEpa. 3Hayaias
4acTh W MOPSAJ0K yucia. Jluamna3zoH 3Ha4Y€HWM BelIeCTBEHHBIX uncen. [IpoGiaemMbl
XpPAaHEHHS] BEIIECTBCHHBIX UYHCEJ, CBS3aHHBIE C OrPAaHUYCHHEM KOJHAYECTBA
pa3psaoB. BeIosiHEeHUE onepanuii ¢ BENIECTBEHHBIMM YHCIIAMHU, HAKOIUIEHUE
OIHMOOK NpH BBIUYUCICHUSIX.



AJITOPUTMBI U TPOTPAMMHPOBaHHE

OnpeneneHue BO3MOXKHBIX PE3YyJIbTATOB padOThI MPOCTEHIIMX aJIrOPUTMOB
VIOPABJICHUS HCIOJIHUTENIMU U BBIYMCIUTEIBHBIX alroputMmoB. OrpeaeneHue
HCXOJHBIX JaHHBIX, IPU KOTOPBIX AJITCOPUTM MOXKET JaTh TPeOYyEeMbIil pe3yJIbTarT.

Oranbl pelleHus 3ajJad Ha Komnblorepe. VHCTpyMeHTanbHBIE CPEACTBA:
TPAHCIATOP, OTIATUUK, NPOUAUPOBIIMK. KoMOWIsIMS W HMHTEpHIpeTaLus
nporpamMmm. BupTtyanbHble MallluHBI.

WurterpupoBanHass cpena pa3paboTku. Meroasl OTJIAAKU POTrpamM.
Hcnonb3oBanue TpaccupoBOuYHBIX Ta0mui. Otnagounbiii BbiBoA. I[lomarosoe
BBINOJIHEHUE TTporpaMmbl. Touku octaHoBa. [IpocMOTp 3HaUEHUI IEpEMEHHbIX.

SA3pik  nporpammupoBanus (Python, Java, C++, C#). Tunsl AaHHBIX:
LEJIOYNCIICHHbIE, BEIICCTBEHHBIE, CUMBOJIbHBIE, JIOTUYECKHE. BeTrBiieHus.
Cnoxnpie ycnoBus. Ilukimer ¢ ycioBuem. [lUkiabl 1O HEpPEMEHHOM.
B3anMmo3aMeHIeMOCTh  pa3IMYHBIX  BUAOB LUKJIOB. VHBapuaHT  IuKIia.
CocraBiieHME IUKIA C HUCIOJIB30BAHMEM 3apaHEe ONpPEACIIEHHOTO WHBApHUAHTA
LUKJIA.

JIoKyMeHTHpOBaHUE MIPOTrpaMM. Hcnons3oBaHue KOMMEHTapUEB.
[loaroToBka onucaHus MPOrpaMMbl U HHCTPYKIIMH JIJISl TIOJIb30BATEIIS.

Anroputmbl 00paOOTKM HATypaJIbHBIX YUCEN, 3alMCAHHBIX B MO3UIIMOHHBIX
CUCTEeMaxX CYHMCJIECHMs: pa3OMeHHe 3aluch 4YHucia Ha OTHeJbHbie UUDpHI,
HaXO0XJACHHUE CYMMbl W TIpOU3BEACHHUS 1U(p, HAXO0XKICHHE MaKCUMaJIbHOU
(MUHUMAIIBHOM) U PPHI.

HaxoxneHnue Bcex MpOCTBIX YMCEN B 3aJlaHHOM Auanas3oHe. [IpeacrtaBieHue
quclia B BUJe Habopa MPOCTHIX COMHOXHUTENEH. AJTOPUTM OBICTPOTO BO3BEICHHUS
B CTCIICHb.

O6paboTka JaHHBIX, XpaHAIUXCs B ¢aitnax. TekcToBble U TBOMYHBIE (DaiiiIbl.
daitnoBeie mepemMeHHbIe ((PaitnoBbie ykazatenu). Urenue u3 (aitna. 3anuce B
dari.

Pa36uenue 3amaun Ha moa3anayu. [logmporpaMmel (poreaAypsl U QYHKITUN).
Pexypcusi. PexkypcuBHbie 00BekTHl ((pakransl). PekypcuBHBIE NpOLEAypHl |
¢ynkuuu. Mcronp30BaHue cTeka AJsl OpraHu3alui PeKypCUBHBIX BBI30BOB.

Hcnonp3oBaHue CTaHOAPTHOW OHMONMOTEKH s3bIKAa IPOrPAMMHUPOBAHMSL.
[lonknrouenne  OMOJMOTEK  MOANPOrpamMM  CTOPOHHUX  IPOU3BOIUTEINIEH.
MoaynpHBIN NPUHIUIT IOCTPOCHUS POrPaMM.

YucnenHble Meronbl. ToyHoe W NPUOMMKEHHOE pelIeHUs 3aJadd.
YuclieHHbIE METOJbI PEUIEHUS] YPaBHEHUI: METO Iepedopa, METO OJOBUHHOIO
nenenus. I[IpuOnmx€HHOE BBIYKMCIIEHHWE IJIMH KPUBBIX. Bplumcienue mioniaaei
(Guryp c NOMOLIBIO YHUCJIEHHBIX METONOB (METOJA MPSMOYTrOJIbHUKOB, METO]



Ttpaneuuii). Ilonck wmakcumyma (MHUHMMYMa) QYHKIOUM OJHOW NEPEMEHHON
METO/IOM MOJIOBUHHOTO JECJICHHUS.

O6paboTka CHUMBOJIbHBIX  JIaHHBIX. BcTpoeHHble  (QYHKIMM  sA3bIKa
MPOrpaMMUPOBAHUS 11 OOPAOOTKU CHUMBOJBHBIX CTPOK. AJITOPUTMBI 00pabOTKU
CUMBOJIbHBIX CTPOK: TMOACYET KOJMYECTBA IMOSBICHUH CHMBOJIA B CTPOKE,
pa3OuieHue CTPOKM Ha CJIOBa IO MPOOEIBHBIM CHMBOJIAM, IOUCK MOJCTPOKU
BHYTPM JAHHOM CTPOKHM, 3aMEHA HAWJCHHOM NOACTPOKM Ha APYIYKO CTPOKY.
['enepanus Bcex CJIOB B HEKOTOPOM ajipaBUTE, YAOBIETBOPSIOIIUX 3aJaHHBIM
orpannueHusiM. [IpeobpazoBaHue unciaa B CHMBOJIBHYIO CTPOKY U 0OOpaTHO.

MaccuBbl M MOCIEAOBATENBHOCTH 4ucesl. Bpruncnenne 0000IIEHHBIX
XapaKTepUCTUK AJIEMEHTOB MacCHBa MJIM YMCIOBOM MOCIIEIOBATEIBHOCTU (CYMMBI,
POU3BEICHHS, CPEJHEr0 apu(PMETUYECKOTO, MUHUMAIBLHOTO M MaKCHUMAaJbHOTO
AJIEMEHTOB, KOJHUYECTBA 3JIEMEHTOB, YIOBJIETBOPSIONIMX 33JaHHOMY YCJIOBHIO).
JIMHENHBIN TTOUCK 3aIaHHOTO 3HAYECHUS B MACCUBE.

CoptupoBka ogHOMepHOTo MaccuBa. [IpocTeie MeTOABI COPTUPOBKH (METON
ny3bIpbKa, METOJ BbIOOpa, COPTHUPOBKA BCcTaBKamu). COpPTUPOBKA CIHSHUEM.
brictpast coptupoBka MaccuBa (anroput™m QuickSort). J[BOMYHBIM TOUCK B
OTCOPTHUPOBAHHOM MAacCCHUBE.

JIBymMepHble MaccuBbl (MaTpHIlbl). AJNTOPUTMBI OOPaOOTKM JTBYMEPHBIX
MaCCHBOB: 3aII0OJTHEHUE JIBYMEPHOTO YUCJIOBOTO MacCHBa MO 3aIaHHBIM ITPaBHIIaM,
MOMCK 3JIEMEHTA B IBYMEPHOM MAaCCHUBE, BBIUHMCICHHE MaKkCUMyMa (MUHAMYMA) H
CyMMBI 3JIEMEHTOB JBYMEPHOTO MacCHBa, IEPECTaHOBKA CTPOK U CTOJOIIOB
JBYMEPHOTO MAaCcCHUBA.

NudopMmannoHHbie TEXHOJIOTHH

TexcroBelii mporeccop. PepaktupoBanme u dopmarupoBanue. IIpoBepka
opdorpadun u rpammatukud. CpencTBa TOMCKa W aBTO3aMEHbI B TEKCTOBOM
npoueccope. HMcnonb3zoBanne  ctuneid.  CTpyKTypHUpOBAaHHBIE  TEKCTOBBIE
nokymeHTbl. CHOckH, ornaBnenue. KomnektuBHas paboTra ¢ JTOKyMEHTaMH.
NHCTpyMEHTBI pelieH3upOBaHUs B TEKCTOBBIX Ipoleccopax. OOMayHble CEPBUCHI.
HenoBas mepernucka. Pedepar. IlpaBuna 1UTHpOBaHHWA HCTOYHUKOB W
opopmieHust Oubnmorpaguueckux cchiiok. OQopMIIeHHE CIUCKA JHUTEPATYpPHI.
3HAaKOMCTBO C KOMIIBIOTEPHOM BEPCTKOM TekcTa. TexHuueckue cpeacTBa BBOJA
TekcTa. Crnenuanu3upoBaHHBIE CpPEJICTBA PEAAKTUPOBAHMUS MaTEMATHUYECKUX
TEKCTOB.

Ananu3 ganHHbiX. OCHOBHBIE 3a/Jlaud aHAIW3a JIaHHBIX: MPOTHO3UPOBAHUE,
KJaccupuKkanus, Kiactepuzalus, aHaliu3 OTkIoHeHui. I[locrnenoBaTenbHOCTh
peleHus 3ajay aHaiu3a JaHHbBIX: cOOp MEPBUYHBIX JIAHHBIX, OYMCTKA M OILICHKa
KauecTBa JIAHHBIX, BHIOOP W/WJIM MOCTPOEHHE MOJIENU, IpeoOpa3oBaHUE JaHHBIX,
BU3yaJIM3allisl JIaHHBIX, UHTEpIIpeTanus pe3yiabratoB. [IporpamMmmusie cpeicTBa u



MHTEPHET-CEPBUCHI JJI1 00pabOTKM M NpPEICTaBIEHUs JaHHBIX. bonbuine naHHbIE.
MammnHoe o0yueHue. IHTenneKkTyanbHblil aHaIW3 TaHHbIX.

AHanu3 JaHHBIX C MOMOIIBIO 3JIEKTPOHHBIX TaOaul. BbruuciieHne cyMMmbl,
CPEIHETO apu(PMETHUECKOT0, HANOOIBIIEr0 (HAUMEHBILIEr0) 3HAUCHUS IHAIa30Ha.
Boruncnenne kosd@uimeHTa Koppeldluuu ABYX psAaoB AaHHbIX. IlocTpoeHue
CTONOYATHIX, JHMHEHYaTbIX W KpYyroBbix auarpamm. [locTpoenue rpadukos
¢ynkuuit. [TonGop nuHuM TpeHa, pelieHrue 3a1a4 MPOrHO3UPOBAHMS.

YucneHHoe pelleHHe YpaBHEHUH C MOMOILIBI0 Moxdopa IapaMerpa.
OnTumu3anys Kak MOMCK HAWJIYYILEro pelieHusl B 3a/laHHbIX ycioBusx. Llenesas
¢yHkuus, orpanuyeHus. JlokanbHble M TI00aNbHBIM MUHUMYMBI II€JIEBOU
¢yHkuuu. Perenue 3a1a4 ONTUMU3AILME C TOMOIIBIO 3JIE€KTPOHHBIX TaOIHII.

11 KJIACC

TeopeTrunueckue 0CHOBbI HHGPOPMATHKH

Teoperndeckne mOAXOABI K OICHKE KojaudecTBa uHMoOpManuu. 3aKoH
anautTuBHOCTH MHpopmaiuu. Dopmyna Xaptiu. MHbOpMaIus M BEepOSTHOCTS.
®opmyna lllenHoHa.

Anroput™mbl cxkaTus gaHHbIX. AnroputM RLE. Anroputv Xaddmana.
AnroputM LZW. AJroputmbl CkaTusi JAaHHBIX C TOTEPSIMU. Y MEHBIICHUE
IyOuHBI KogupoBaHus Beta. OCHOBHBIC Ujien anroputMmoB cxatust JPEG, MP3.

CkopocTh mepefayd JaHHBIX. 3aBUCUMOCTb BpPEMEHM TNepeAadydl  OT
MH(POPMAIIMOHHOTO 00bEMa JAaHHBIX W XapaKTEPUCTHK KaHalla CBSI3U. [IpUyuHBI
BO3HMKHOBEHHUS OWIMOOK MpH Tnepedadye JaHHbIX. Kozapl, MO3BOJISIOIINE
OOHapy>XMBaTh M HUCHPABIATH OIIMOKH, BO3HUKAIONIME TNpU TMepenade JTaHHBIX.
Paccrosaune Xammunra. Koguposanue ¢ moBroperneM 6uToB. Kojbr XoMMuHTA.

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

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

[IpencraBnenne pe3ynbTaTOB MOJEIUPOBAHUS B BUAE, YAOOHOM s
BOCHIPHSITHS YeJIOBEKOM. | paduueckoe mpeacTaBIeHUE JaHHBIX (CXEMBbI, TaOJIUIIbI,
rpadukn).

I'padsr. OcHoBHBIE TOHATHSA. Buasl rpados. Onucanue rpadoB ¢ MOMOIIBIO
MATpHI] CMEXKHOCTH, BECOBBIX MAaTpHL, CIIUCKOB CMEXHOCTU. Pemenue
ANTOPUTMUYECKUX 3a/lay, CBSI3aHHBIX C aHanu3oM rpadoB (IIOCTPOEHHE
ONTUMAJIBLHOTO TYTH MEXKIY BepIIMHAMU Tpada, ONpeAeieHUuEe KOJIMYeCTBa
Pa3IMYHBIX IYT€HM MEXAY BEPUIMHAMM OPHUEHTUPOBAHHOTO ALMKIAYECKOIrO

rpada).



HepeBbs. bunapnoe aepeBo. JlepeBbs moucka. CrnocoObl 00xoja Jepena.
[IpencraBienne apu(pMeTUYECKUX BBIPAXKEHUN B BUJE JiepeBa. J{MCKpPETHBIE UTPHI
JIBYX UTPOKOB ¢ nojiHoM nH(opmarueit. [loctpoenue nepesa nepedopa BapHUaHTOB,
OMMCAHHME CTPATErHMH UIPhl B TAONMUYHON (hopMe. BBIUTpBIIIHBIE U IPOUTPHILLIHBIE
MO3UIIMH. BBIUTPBILIHBIE CTPATETUH.

CpencrBa UCKYCCTBEHHOTO HMHTEIUIEKTa. CepBUCHI MAIIMHHOTO TEPEBOAA U
pacno3HaBaHus ycTHOM peud. KorHutuBHBIE cepBHUCHL. MneHTU]UKanus U MOUCK
M300paKEHUM, pacro3HaBaHUE JIU1I. Camoo0byuaromuecs CUCTEMBI.
HckyccTBeHHBI MHTEIJIEKT B KOMIIBIOTEPHBIX Urpax. Mcmosb3oBaHue METOOB
UCKYCCTBEHHOTO MHTEJJIEKTa B oOydarmux cucremax. Vcrnonb3oBanue MeToaoB
HCKYCCTBEHHOT'O MHTEJUIEKTa B poboTtoTexHuke. MHTepHeT Beuiel. IlepcrekTuBel
Pa3BUTHS KOMIIBIOTEPHBIX MHTEIEKTYalbHBIX cucTeM. HelipoHHble ceTu.

AJITOPUTMBI U IPOTPAMMHUPOBAHHE

Qdopmanuzanug  OoHATHS — anroputMma. Mammnaa — TerlopuHra — Kak
yHUBEpCaabHast MOJeib BeuncieHui. Tesuc Yépua—Trropunra.

OneHka CII0KHOCTU BbIUMCICHUI. Bpems paGoTbl U 00BbEM HCIONIB3yeMOi
namsiTH, WX 3aBUCHUMOCTb OT pa3Mepa HUCXOAHBIX JaHHBIX. OleHka
ACUMIITOTUYECKOW CJIIONKHOCTH aJITOPUTMOB. AJTOPUTMBI  MOJMHOMHUAIBHOM
cnoxHoctu. IlepeGopHbie anroput™mbl. [Ipumepbl pa3TUYHBIX —AJITOPUTMOB
pelIeHns OJHOM 3a/1a4i, KOTOPbIE UMEIOT PA3IMYHYIO CIOKHOCTb.

[Touck mOpoCTHIX YWceNl B 3aJaHHOM JWANa3oHE C IMOMOINBK aIrOpUTMa
«penieto DparocheHar.

MHuoropa3zpsaHbie 1eIble YUCIa, 3a1a4d JUITMHHON apu(QMETHKH.

CrnoBapu  (accollMaTUBHBIC MACCHBBI, OTOOpa)KCHMs).  XOII-TaOJIHUIIHI.
[TocTpoenue andaBUTHO-4aCTOTHOTO CIIOBApPS ISl 33JaHHOTO TEKCTAa.

Crekn. AHanu3 TMPaBUIBHOCTH CKOOOYHOTO BBIpaKEHHs. Brruucnenue
apuMETHIECKOTO BBIPAXKEHUS, 3aIIMCAHHOTO B MOCTOHUKCHON hopme.

Ouepenu. Mcnonp30BaHue oyepen Juisl BpEMEHHOTO XPAHEHUS JaHHBIX.

Anroputmbel Ha rpadax. IlocTpoeHne MHUHHUMAaNIBHOIO OCTOBHOTO JepeBa
B3BEILIEHHOT'O CBSI3HOTO HEOPHEHTUpOBAaHHOTO Tpada. KomuuecTBo pa3nuyHbIX
MyTe MEXIy BEpPIIMHAMH OPUCHTUPOBAHHOTO AlUKINYECKOTO rpada. AJTopUTM
JIeUKCTpBI.

JepeBbs. Peanmn3anus aepesa ¢ MOMOLIBIO CCBUIOYHBIX CTPYKTYp. JIBOMUYHBIE
(Ounapubie) nepeBbs. [locTpoeHue paepeBa sl 3aaHHOTO APUPMETHUYECKOTO
BbIpaKeHUA. PekypcuBHbIE anroputMmbsl o0xoja aepeBa. lMcronb3oBaHue CTeKa U
odepeau Iy 00X0/1a JiepeBna.

JluHamuyeckoe MpPOrpaMMHUpPOBAHME KaK METOJ peleHus 3afad  C
COXPAHEHUEM IPOMEXKYTOUHBIX PE3YyJIbTATOB. 3aJaud, pPEUIaeMble C IMOMOUIBIO



JUHAMHYECKOTO MPOTPAMMHUPOBAHUS: BBIYHCICHUE PEKYPCUBHBIX (DYHKIIUIA,
MOACYET KOJIMUECTBA BAPUAHTOB, 33J]a4l ONTUMHU3AIUU.

[lonsiTue 06 0OBEKTHO-OPUEHTUPOBAHHOM MHpOrpaMMHpOBaHUU. OOBEKTHI U
kjaccel. CBOMCTBA M METOAbl 00BEKTOB. OOBEKTHO-OPUEHTUPOBAHHBIA aHAJIM3.
Pa3paboTrka mporpaMM Ha OCHOBE OOBEKTHO-OPUEHTHUPOBAHHOTO IMOAXOJA.
WNukancynsuus, Haclie10BaHUEe, TOJIUMOPHU3M.

Cpensl ObicTpoii pa3paboTku mnporpamm. IIpoektupoBanue wuHTEpdeiica
nosib3oBarens. Vcrmonb3oBaHWE TOTOBBIX — YIPABISIEMBIX  BJEMEHTOB IS
nocTpoeHust uaTepderica.

O630p  s3bIKOB  mporpammupoBanus.  [loHstue o0  mapaaurmax
IpOrpaMMHUPOBAHUSL.

NupopmManoHHbIe TEXHOJIOIHH

Otanbl  KOMIIBIOTEPHO-MATEMAaTHUYECKOTO  MOJICIMPOBAHUS:  MMOCTAHOBKA
3ajlaud, pas3paboTKa  MOJEIM, TECTUPOBAHUE  MOJEIU, KOMIIBIOTEPHBIN
AKCTIIEPUMEHT, aHAJIU3 PE3yJbTaTOB MOJICIIUPOBAHUS.

Jluckpetuzanss NpU MaTEMaTHUYECKOM MOJCIUPOBAHUN  HEMPEPBHIBHBIX
npoiieccoB. MogenupoBanue JABUXKEHUsS. MojenupoBaHue OHMOJOTHUYECKUX
cucteM. MaremaTudeckue  MOJEIM B DKOHOMHUKE.  BBIYMCIHTENBHBIC
AKCHEPUMEHTHI C MOJIECIISIMHU.

OO06paboTKka pe3yJabTaTOB SKCIEpUMEHTa. MeToJ HaMMEHBIIUX KBaJpaTOB.
OneHka 4YHCIOBBIX TApaMeTPOB MOCIHUPYEMBIX OOBEKTOB M  IMPOIECCOB.
BoccranoBienue 3aBUCHUMOCTEN 110 pe3yIbTaTaM 3KCIIEPUMEHTA.

BepositHocTHhie  mopenu.  Metoast  Monte-Kapmo.  MiMutanmoHHOE
MonenupoBanue. CUCTEMBbI MaCCOBOTO 00CTYKUBAHUSI.

Tabnmuunple (pensuMOHHBIC) O0a3bl JaHHBIX. Tabmuia — TpeACTaBICHUE
cBeleHnil 00 OMHOTHMIHBIX 00BekTax. Iloie, 3amuch. Kimrou tabmunel. Pabora c
roroBoii 0a30il AaHHBIX. 3amoJIHEHWE Oa3bl JaHHBIX. [loMCK, COpPTHpOBKa H
bunbpTpanus MaHHBIX. 3ampOChl Ha BBIOOPKY JaHHBIX. 3ampOChl C MapamMeTpaMH.
Boluncnsiembie noJis B 3ampocax.

Muorotabauunbie 0a3bl JaHHBIX. THUMBI CBSI3€M MEXAy TaOJIMIIaMH.
Buemnuii ximro4. [lemocTHOCTh 6a3bl TaHHBIX. 3aMPOChl K MHOTOTAOIUYHBIM 0a3am
JAHHBIX.

NutepHer-ipuioxenus. [lonsTHe 0 CEpBEPHON U KIIMEHTCKOM YaCTAX CauTa.
TexHomorus: «KJIUEHT — CepBEP», €€ NTOCTOMHCTBA U HeAoCTaTKu. OCHOBBI S3bIKA
HTML wu kackannubix Tabnun ctuiei (CSS). Cuenapum Ha s3bike JavaScript.
@®opMbl Ha BEO-CTpaHHUIIE.

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

BBoa n300pakeHHil ¢ MCMOJIB30BAHUEM PA3TUYHBIX IU(POBBIX YCTPOUCTB
(mudpoBbIX (oToarnmnapatoB U MUKPOCKOINOB, BUIEOKAMEpP, CKAaHEPOB U JPYTUX



yctpoiictB). I'paduueckuit penakrop. Pazpemenue. Kagpuposanue. McnpasieHue
nepcrekTuBbl.  I'mctorpamma.  Koppekuuss  ypOBHEH, KOpPpeKUHs  LIBETA.
OOeciBeunBaHue LBETHBIX H300pakeHuil. Perymbs. PaGota ¢ oOnacTsamu.
QUIBTPHI.

MHuorocnolinble u3o0paxkenus. TexcroBble ciou. Macka cnos. Kanainsl.
Coxpanenue BblaelieHHONM oOnactu. IloaroroBka wiurocTpanuil 1as BeO-calTOB.
AHUMUpOBaHHBIE U300paKEHUS.

Bekrtopnas rpaduka. IlpumutuBbl. HM3mMeHeHHe mOpsiaKa 3JIEMEHTOB.
BeipaBHuBaHue, pacnpenenenue. ['pynnupoBka. Kpusble. @opMarsl BEKTOPHBIX
pucynkoB. Mcnonb3oBanue KOHTYpoB. BekTopu3zanus pacTpoBbIX H300paxeHUH.

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



INTAHUPYEMBIE PE3VIJIbTATBI OCBOEHMA IIPOI'PAMMBI 110
MHO®OPMATUKE (YTJIVBJIEHHBIM YPOBEHbB) HA YPOBHE CPEJIHEIO
OBUIEI'O ObPA3OBAHUA

JIMUHOCTHBIE PE3YJIbTATBI

JIM4HOCTHBIE  pe3yJbTaThl  OTPAXKAIOT TOTOBHOCTH M  CIHOCOOHOCTH
oOy4Jaromuxcs pPyKOBOACTBOBAThCA C(POPMUPOBAHHOW BHYTPEHHEH MO3UILIMEH
JUYHOCTH, CHUCTEMON IIEHHOCTHBIX OpHEHTAallMi, TO3UTUBHBIX BHYTPEHHUX
yOEXKJICHHI, COOTBETCTBYIOIIUX TPAJAUIIMOHHBIM IIEHHOCTSIM  POCCUHCKOTO
o0111ecTBa, paclIUPEHUE KU3HEHHOTO ONbITA U OMBITA JEATEILHOCTU B IpOIECcCce
peanuzaiu  CpeACcTBaMH  y4eOHOro TMpeaMeTra OCHOBHBIX — HamlpaBiIeHUU
BOCITUTATEIILHON JIEITEIIbHOCTH.

B pesynbrate wusyuenus wuHGOpPMATHKH Ha YPOBHE CpEIHEro OOIIero
oOpazoBanus y obOyuaromierocsi 0yayT copMUpOBaHbBI CIAEAYIONIHE JTUYHOCTHBIE
PE3YIABTATHI:

1) rpa’sKaaHCKOr0 BOCIMTAHUSA:

OCO3HAHUE CBOMX KOHCTUTYIIMOHHBIX IpaB M OOS3aHHOCTEH, yBakKeHUE
3aKOHAa U TpaBOMOpSAKA,  COOJIOJEHHWE  OCHOBONOJATAIONIMX  HOPM
MH(GOPMAIIMOHHOTO MpaBa U HHGOPMAIIMOHHON 0€301aCHOCTH;

TOTOBHOCTh MPOTUBOCTOSITh HMJAECOJOTMU JKCTPEMHU3MA, HAIMOHAIU3MA,
KCeHO(HOoONH, AUCKPUMHUHAIIMK TI0 COLMAIBHBIM, PEJIUTHO3HBIM, PAaCOBBIM,
HAllMOHAJIbHBIM MIPU3HAKAM B BUPTYaJIbHOM MPOCTPAHCTBE;

2) NaTPUMOTHYECKOT0 BOCTIMTAHMS:

LEHHOCTHOE OTHOIIIEHUE K UCTOPUUECKOMY HACJIEAUI0, TOCTUREHUAM Poccun
B HayKe, UICKYCCTBE, TEXHOJIOTUSX, TOHUMaHNE 3HAaYeHUSI THPOPMATUKH KaK HayKH
B ’KM3HU COBPEMEHHOTO OOIIIECTBA;

3) IyXOBHO-HPABCTBEHHOI' 0 BOCTIUTAHUS

c(hOpMHPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, S TUUYECKOTO TMOBEICHUS;

CIIOCOOHOCTh OIICHMBATh CHUTYaIlMI0O M MPUHUMATh OCO3HAHHBIC PEIICHHS,
OPUEHTHUPYSACh HA MOPAIIbHO-HPABCTBEHHbIE HOPMbI M LIEHHOCTH, B TOM YHUCJE B
cetu MHTepHerT;

4) 3cTETHYECKOT0 BOCIIMTAHMSA:

ACTETUYECKOE OTHOILIEHHE K MHUpPY, BKJIIOYas JCTETUKY HAy4YHOTO U
TEXHUYECKOT0 TBOPUYECTBA;

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

5) pusnvecKoro BOCIUTAHUS:

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



coOmroieHus1 TpeOOBaHUM 0€30MaCHON 3KCIUTyaTallii CPEICTB MH(OPMAIIMOHHBIX
Y KOMMYHUKAIIMOHHBIX TEXHOJIOTHIA;

6) TPy10BOI0 BOCIIMTAHMS

FOTOBHOCTh K AaKTMBHOW JEATEIBHOCTH TEXHOJOIMYECKONM U COLMAJIbHOU
HaIpaBJIEHHOCTH, CIIOCOOHOCTh MHHUIIMMPOBATH, MJIAHUPOBATH U CAMOCTOATEIBHO
BBITNIOJIHATD TAKYIO J1€ATEbHOCTD;

uHTepec K cdepaM MNpoPECcCHOHATBHOM JEATENbHOCTH, CBA3aHHBIM C
MH()OPMATUKON, MPOrpaMMUPOBAHUEM U HHPOPMALMOHHBIMU TEXHOJIOTHSIMHU,
OCHOBAaHHBIMU Ha JOCTH)KEHUAX HAyKH HMHOOPMATHUKM M HAYYHO-TEXHUYECKOTO
nporpecca, yMEeHHE COBEpIIaTh OCO3HAHHBIM BBIOOp Oyayuiei mnpodeccun u
peanu30BbIBaTh COOCTBEHHBIE )KM3HEHHBIE TUIAHBI;

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

7) 3KOJIOTHY€eCKOT0 BOCTIUTAHMS:

OCO3HaHME TJI00aTBHOrO0 XapakTepa 3KOJOTMYECKHX MpoOieM M MyTed uX
pelieHus, B TOM 4HCIE C Y4E€TOM  BO3MOXKHOCTEH  HMH(OpPMAIMOHHO-
KOMMYHUKAIIMOHHBIX TEXHOJOTU;

8) HeHHOCTH HAYYHOI0 MO3HAHUSA:

c(OpPMUPOBAHHOCTh MMPOBO33PEHMSI, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Ppa3BUTHUs HAyKH, JOCTHKEHMSIM Hay4YHO-TEXHHYECKOI'o0 IIporpecca M
OOIIECTBEHHOM MPAaKTUKH, 32 CYET NIOHUMAHUS POJIU MHPOPMALIMOHHBIX PECYPCOB,
MH(POPMAIIMOHHBIX TPOLIECCOB U HH(POPMALMOHHBIX TEXHOJOTUN B YCIOBHUSIX
P poBOM TpaHCHOpMAIIIK MHOTUX Cep KU3HU COBPEMEHHOI'O OOIIECTBA;

OCO3HAaHUE LIEHHOCTH HAYYHOW JEATEIbHOCTH, FOTOBHOCTH OCYILECTBIAThH
INPOEKTHYIO U UCCIIEI0BATENbCKYIO JESTENIbHOCTh NHIMBUYAIBHO U B TPYIIIIE.

B mnpouecce noctukeHHs JTUYHOCTHBIX PE3YJIbTATOB OCBOECHHUS NMPOTPAMMBI
no wuHbopMaTUKe Yy OOYYaIOLIUXCS COBEPIIEHCTBYETCS HAMOLIMOHAJIBHBIH
MHTEJUIEKT, PEANONIaraonmil chopMupoBaHHOCTS:

CaMOPETYJMPOBAHMS, BKJIIOYAIOLIEIO0 CaMOKOHTPOJb, YMEHHME IPUHUMAThH
OTBETCTBEHHOCTh 32 CBOE IMIOBEACHUE, CIIOCOOHOCTh aJanTHPOBAThCS K
HMOLIMOHAIBHBIM U3MEHEHUSM U MPOSBISATH THOKOCTD, OBITH OTKPHITHIM HOBOMY;

BHYTPEHHEW MOTHMBALIMM, BKJIOUYAOLIEH CTPEMIIEHUE K JOCTHKEHUIO LENH U
ycrnexy, ONTUMHU3M, MHHMIMATHUBHOCTb, YMEHHE JE€HCTBOBAThb, MCXOHsS W3 CBOMX
BO3MOKHOCTEH;

SMIIATUH, BKJIIOYAIONIEH CIOCOOHOCTh MOHUMATh 3MOLIMOHAIBHOE COCTOSIHUE
IPYTHX, YYUTBIBATh €r0 IMPU OCYIIECTBIEHWH KOMMYHMKAIUHU, CIIOCOOHOCTh K
COUYBCTBHUIO U CONEPEKUBAHUIO;

COLIMAJIBHBIX HABBIKOB, BKIIIOUAOIINX CIOCOOHOCTh BBICTPAUBATH OTHOILICHHUS
C APYTUMH JIIOJbMHU, 3a00TUTHCS, IPOSBIIATh UHTEPEC U pa3periaTh KOH(IUKTHI.



METAINPEIMETHBIE PE3YJIbTATBI

B pesynpraTe wu3ydeHuss HWHOOPMATUKM HAa YpPOBHE CPEAHETO OOIIEro
oOpa3zoBaHusg y oOyuaromerocs OynyT chOpMUPOBaHbI MeETalpEAMETHbBIE
pe3ynbTaThl, OTPAKCHHBIE B YHHUBEPCAIBHBIX YYEOHBIX IEHCTBUSAX, a UMEHHO —
MO3HAaBaTEeNbHBIC YHHUBEpPCAJIbHBbIE y4eOHBIE JIEUCTBUS, KOMMYHUKATHBHBIC
YHHUBEpCAJIbHBIE yueOHbIE IEHCTBHS, pPETYISTUBHBIE YHUBEpCAIbHBIE Y4YeOHBIC
JCHCTBUS, COBMECTHAS €A TEILHOCTb.

Ilo3HaBaTe/ibHBbIE YHHBEPCAJIbHBIE YUeOHbIE 1eHCTBHS

1) 6a30Bble JJOrHYecKHe JTeCTBUS:

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

yCTaHABJIMBATh CYIIECTBEHHBIN MPHU3HAK WJIM OCHOBAaHUS JJII CPaBHEHWS,
Kjaccudukaruu u 006001eHNs;

OTIPENIENIATh IIeJIU JeATCIIbHOCTH, 3a7aBaTh IMapaMeTpbl U KPUTEPUH HX
JOCTH)KCHUS;

BBISIBIIATH 3aKOHOMEPHOCTH U MPOTUBOPEUHS B paCCMaTPUBACMBIX SIBIICHUSX;

pa3pabaTbiBaTh IUIAH PEIICHUS MPOOJIEMBbI C y4€TOM aHajau3a MMEIOUTUXCS
MaTepuaIbHbIX 1 HEMATEPUAIbHBIX PECYPCOB;

BHOCUTH KOPPEKTHUBHI B JIEATEIIBHOCTD, OLICHUBATh COOTBETCTBUE PE3YIHTATOB
LEIsM, OLIEHUBATh PUCKHU MOCIEACTBUMN NESITENBHOCTH;

KOOpJIMHUPOBATH M  BBIMNOJHATH pabOTy B  YCIOBHUSX pEaIbHOrO,
BUPTYaJIbHOTO U KOMOMHUPOBAHHOTO B3aUMO/JICUCTBUS;

pa3BUBATh KPEATUBHOE MBIIIJICHUE TIPU PEIICHUH KU3HEHHBIX TPOOIIEM.

2) 0a3oBbIe HCCIeA0BaTEIbLCKUE T1eHCTBUS:

BJIQ/ICTh HABbIKAMU Y4EOHO-UCCIIEI0BATENbCKOM M TPOCKTHON JIEITELHOCTH,
HaBBIKAMHU  paspenieHus MpoOsieM, CIHOCOOHOCThIO W TOTOBHOCTBIO K
CaMOCTOSITEIbHOMY TIOMCKY METOJOB PEIICHUS MPAKTUYECKUX 3a/1a4, IPUMEHEHUIO
Pa3IMYHBIX METOJIOB MO3HAHNUS,

OCYLIECTBIIAITh PA3JIMYHbIE BHUJIBI JEATEIIBHOCTH IO IMOJYYEHUIO HOBOIO
3HAaHMSI, €r0 HMHTEPIpPETalnH, MPeoOpa30BaHUI0O U MPUMEHEHUIO B Pa3IUYHBIX
y4eOHBIX CHUTyallWsiX, B TOM YHCJI€ TPH CO3JaHUU YYEOHBIX M COIMATBHBIX
MIPOEKTOB;

dbopMHUpOBaTH HAYYHBIN THI MBIIUICHUS, BIaJIETh HAYYHOU TEPMHUHOJIOTHEH,
KJIFOUEBBIMU MOHSATUSIMU U METOJIAMU;

CTaBUTb U (HOPMYIHPOBATH COOCTBEHHBIE 3aJayd B 00pa30BaTENIbHOU
NEATENIbHOCTU U dKU3HEHHBIX CUTYaIUsX;



BBISBJISTh TPUYMHHO-CJICJACTBCHHBIC CBS3M W aKTyaJW3WpOBaTh 3a/ady,
BBIBUTATh THUIOTE3y €€ pelieHUs, HaXOAWTh apryMEHTHhI IS JT0Ka3aTelIbCTBA
CBOMX YTBEP)KIICHUH, 3a/1aBaTh MapaMeTPhl U KPUTSPUH PCIICHUS;

aHANMM3UPOBATh TIOJYYCHHBIE B XOJEC PCIICHHUS 3aJaddl  Pe3yJbTaThl,
KPUTHUYECKU OIICHUBATh WX JIOCTOBEPHOCTH, IPOTHO3UPOBATH U3MEHEHUE B HOBBIX
YCIIOBUSAX;

JaBaTh OIICHKY HOBBIM CHUTYAITHSIM, OIICHHBATh IPUOOPETEHHBIN OIIBIT;

OCYIICCTBIISITh IEJICHANIPABICHHBIA TMOUCK TIEPEHOCa CPEACTB U CIIOCOOOB
JEHCTBUS B TPOPECCUOHATIBHYIO CPEAY;

YMETh TICPCHOCUTh 3HAHHUS B IO3HABATEIBHYIO M IMPAKTHYECKYIO OO0JacTH
KA3HENEATEILHOCTH,

yYMETh HHTCTPUPOBATH 3HAHUS U3 PA3HBIX YUCOHBIX MPEIMETOB,;

BBIJIBUTATh HOBBIC HWJCH, MpeJiaratb OPUTHHAIBHBIC MMOJIXOJbI M PEIICHUS,
CTaBUTb IPOOJIEMBI U 33J1a4H, JIOMyCKAIONNE aTbTCPHATUBHBIC PCIIICHHUS.

3) paboTa ¢ unpopmaunmeii:

BJIQJICTh HABBIKAMH IOTYYCHUS WH(GOPMAITUU M3 UCTOYHUKOB PAa3HBIX THUIIOB,
CaMOCTOSITCJIbHO ~ OCYIIECTBIIATH  IOWCK,  aHajJu3, CHUCTEMAaTU3AIHMI0 |
UHTEPIIPETAIINI0 HHPOPMAIIUY Pa3IMIHBIX BUIAOB M (POPM MPEICTaBICHNUS;

co3dgaBaTh TEKCTHI B pPa3IMYHBIX (Gopmarax ¢ y4€TOM Ha3HAYCHUS
uHbOpMAIlMK W  IICJICBOM  ayJUTOPUH, BBIOMpas ONTUMAaJIbHYIO  (QopMy
NPEJICTAaBIICHUS U BU3YyaJIH3allvH;

OIICHMBATh JIOCTOBEPHOCTH, JISTUTUMHOCTh HH(pOpPMAaIUU, €€ COOTBETCTBHE
IIPABOBBIM M MOPAJIBHO-3THYECKUM HOpMaM;

UCIIOJIb30BaTh  CPEACTBA HMH(POPMAIIMOHHBIX W  KOMMYHHKAIIHOHHBIX
TEXHOJIOTUH B PEIICHUN KOTHUTHBHBIX, KOMMYHHUKATHBHBIX U OPraHHU3aIl[MOHHBIX
3a71a4 ¢ COOJIOJICHHEM TpeOOBaHUN HProHOMHUKH, TEXHUKH O€30IacHOCTH,
TUTHCHBI, PECYpPCOCOCPEIKCHMS, ITIPABOBBIX M OTUYCCKUX  HOPM, HOPM
nH(OPMAITMOHHON O€30MaCHOCTH;

BJIAJECTh  HABBIKAMH  pACIO3HABaHWUS W 3alUTBl  WHOOpMAIHH,
nH(pOPMAIMOHHOM 0€30MaCHOCTH JIMYHOCTH.

KomMmyHuKaTHBHBIE YHUBeEPcaibHbIE yUeOHbIe /1eficTBUs

1) oOmenume:

OCYIIECTBIISITh KOMMYHHUKAIIUA BO BCEX Chepax >KU3HHU;

pacmo3HaBaTh HeBepOadbHBIE CpEACTBa OOIEHWs, MMOHWMATh 3HAYCHHE
COLMAJIbHBIX 3HAKOB, pPacCIlO3HABATh IIPCAIIOCBIIKH KOH(i)J'II/IKTHBIX CI/ITyaI_II/Iﬁ u
CMATYATH KOH(l)J'H/IKTBI;

BJIQJICTh  PA3JUYHBIMM  CIIOCOOAMHM  OOIIEHHWS W B3aUMOJICHCTBHA,
apryMEHTHPOBAHHO BECTHU JUAJIOT, YMETh CMr4aTh KOH(MIUKTHBIE CUTYallUU;



Pa3BEPHYTO M JIOTUYHO M3JIAraTb CBOK TOYKY 3PEHHUS C HUCIIOJIb30BAHUEM
SI3BIKOBBIX CPEJIICTB.

2) coBMecTHAasl 1eATeJIbHOCTh:

[IOHUMAaTh U MUCIIOJIB30BaTh MPEUMYIIECTBA KOMAaHIHOW U WHIWBUIAYAIBHOU
paboThI;

BbIOMpATh TEMAaTUKy M METOJIbl COBMECTHBIX AEUCTBHM C yd4€ToM OOIIUX
MHTEPECOB U BO3MOKHOCTEN KaXKOI'0 YCHA KOJUICKTUBA,

IIPUHUMATh LM COBMECTHOM  ACATEIIbHOCTH, OpPraHU30BbIBATH U
KOOPAUHUPOBATh JIEUCTBUS II0 UX JOCTMIKEHMUIO: COCTAaBJIATH ILIAH JIEMCTBUH,
pacnpenensiTh poid ¢ YYETOM MHEHUHM YYaCTHUKOB, OOCYXKIaTh pe3ylbTaThl
COBMECTHOM paboThI;

OLICHUBATh KadyeCTBO CBOEr0 BKJIAJa M KaXKAOINO yYaCTHMKA KOMAaHIbI B
oO1uit pe3yabTaT Mo pa3pabOTaHHBIM KPUTEPUSIM;

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

OCYILECTBIIATH IIO3UTUBHOE CTPATErMYECKOE IIOBEICHUE B Pa3IMYHBIX
CUTYalUsSX, TPOSBIATh TBOPUECTBO U BOOOpaKEHUE, ObITH MHUIIUATUBHBIM.

PeryasiTuBHbIe YHHBepcaJibHbIe YUueOHbIe AeiicTBUS

1) camoopranusanus:

CaMOCTOSITEJIbHO OCYUIECTBIISATh IMO3HABATEJIbHYIO NIE€SITENBHOCTh, BBISBISATH
npo0JieMbl, CTaBUTh U (HOPMYITUPOBATH COOCTBEHHBIE 3a/1aud B 00pa30BaTEIbHOM
NEATEIbHOCTU U AKU3HEHHBIX CUTYaIUAX;

CaMOCTOSITEJIbHO ~ COCTABJIATH IUIAH pPEIICHUs TNpodsieMbl €  Y4ETOM
UMEIOIIUXCS PECYPCOB, COOCTBEHHBIX BO3MOXKHOCTEH U MPEANIOUYTECHUH;

JaBaTh OLIEHKY HOBBIM CUTYaIUsIM;

pacHIMpATh paMKH Y4eOHOTO MpeAMETa Ha OCHOBE JIMUHBIX MPEIOUTEHUN;

JenaTh OCO3HAHHBIM BBHIOOp, apryMEHTHPOBAThH €r0, OpaTh OTBETCTBEHHOCTH
3a pELIEHNUE;

OLICHUBATh NPUOOPETEHHBIN OIIBIT;

CrocoOCTBOBaTh (POPMUPOBAHUIO W TPOSBICHUIO IIMPOKOW SPYIUINH B
pa3HBIX 00JIaCTAX 3HAHWW, TIOCTOSHHO TOBBINIATH CBOM OOpa30BaTEIbHBIN W
KYJIbTYPHBIN YPOBEHb.

2) CAMOKOHTPOJIb:

JlaBaTh OLIEHKY HOBBIM CUTYalHsIM, BHOCUTb KOPPEKTHUBBI B JEATEIBHOCTb,
OLIEHUBATh COOTBETCTBUE PE3YJIBTATOB LIENISIM;

BJIAJ€Th  HABBIKAMHU  [O3HABATENIbHON  pediekcuu Kak  OCO3HaHUs
COBEpIIAEMBIX JEWCTBUA M MBICIUTEIbHBIX MPOLIECCOB, HMX PE3YIbTATOB H



OCHOBaHUM, MCHOJb30BaTh NPUEMBI pedIeKCUU JUIsl OLEHKU CUTyalluu, BbIOOpa
BEPHOI'O pELICHNS;

OLICHUBATh PUCKH U CBOEBPEMEHHO IPUHUMATh PELICHUS IO X CHHKEHUIO;

[IPUHUMATh MOTHBBI M AapryMEHTHl JAPYIMX INPH AHAIN3E PE3YIbTATOB
NEATENBHOCTH.

3) npuHATHA ce0s U APYTUX:

OPUHUMATH ce0sl, TOHUMAasi CBOU HEJOCTATKU U JOCTOUHCTBA;

IPUHUMATh MOTHBBI M AapryMEHTHl JAPYIMX IpPH AaHAIU3E PE3YIbTATOB
NEATEIbHOCTH;

NpU3HABaTh CBOE MPABO M MPABO JAPYTUX HA OIIUOKY;

pa3BUBaTh CIOCOOHOCTh MOHUMATh MUP C TIO3ULUU JPYTOro YyeJoBeKa.

NPEAMETHBIE PE3YJIBTATBI

B mpomecce um3ydenuss xkypca uHPpoOpMaTUKu yriayonéHHoro ypoBHs 6 10
K1acce OOydaromMHCS  OyayT JOCTHUTHYTHI — CICAYIOIIHME  TIPEJIMETHBIE
PEe3YIBTATHI:

BJIQJICHUE TPEJICTABICHUSIMH O POJUM HHGOpPMAlMM W CBSI3aHHBIX C HEH
IpOIECCOB B TNPHUPOJAE, TEXHUKE U OOIIECTBE, MOHATUIMH «UH(OpMAIuUs»,
«MH(QOPMALIMOHHBIM  TMPOIECC»,  «CUCTEMA»,  «KOMIIOHEHTHI  CHCTEMBI»,
«cucteMHbI 3G DHexT», «MHPOPMAIIMOHHAS CHCTEMAY, KCUCTEMA YIIPABICHUSY;

BJIaJICHHE METOJaMH TMoucKka HuHpopManuu B cetu HHTepHer, ymeHue
KPUTHUYECKHU OLICHUBATh WH(OPMAIINIO, TOJYYeHHYIO U3 ceTH VIHTepHeT;

yMEHHE XapaKTepu3oBaTh OOJbIIME JaHHBIC, MPUBOAUTH IMPUMEPHI
UCTOYHUKOB HMX TIONyYCHHs] ¥  HAmNpaBJICHUS  HUCIOJIb30BaHUS, YMEHHE
KJIaccu(UIUPOBATh OCHOBHBIC 3aJlayd  aHaln3a JaHHBIX (IIPOTHO3WPOBAHUE,
KIaccuduKarms, KJIacTepu3aIus, aHaIn3 OTKJIOHEHUH), MOHUMATh
MOCIIEIOBATENIBHOCTD PEIICHUS 3a/1a4 aHalln3a JaHHBIX: COOp MEPBUYHBIX JIaHHBIX,
OYMCTKA W OIICHKAa KauecTBa JaHHBIX, BHIOOD W/WIM TOCTPOECHUE MOJEIH,
npeoOpa3zoBaHue JaHHBIX, BU3YATH3AIUs JaHHBIX, MHTEPIPETALUs PE3YyIbTaTOB;

MOHMMAaHNE OCHOBHBIX NPHUHIMIIOB YCTPOWCTBA U (PYHKIIMOHUPOBAHUS
COBPEMEHHBIX CTAIIMOHAPHBIX U MOOWMIIBHBIX KOMITHIOTEPOB, TEHJCHIIUN Pa3BUTHS
KOMIIBIOTEPHBIX TEXHOJIOTHH;

BJIAJICHUE HABBIKAMH Pa0OTHI C OMEPAIMOHHBIMU CHUCTEMaMHU, OCHOBHBIMU
BUJIaMU TPOrpaMMHOr0 oOOecleueHusl JJisl pelleHus ydeOHbIX 3ajad Mo
BBIOPaHHOM CIICIIUATN3aINNT;

HaJU4Ke MPEJCTABICHUN O KOMIIBIOTEPHBIX CETAX U UX POJIU B COBPEMEHHOM
MHUpe, 0 0a30BbIX NPUHIUIIAX OPraHU3alUU U PYHKIMOHUPOBAHUS KOMITBIOTEPHBIX
ceredd, o0 OOMMX NOpPUHIMIAX pa3pabOTKM U (PYHKIHMOHUPOBAHMS HHTEPHET-
MIPUJIOKEHN;



MOHUMAaHWE Yyrpo3 HUHPOPMAIMOHHON  OE30MaCHOCTHU, HCMOJIb30BaHUE
METOJIOB M CpEJCTB MPOTUBOACHCTBUS OSTUM yIrpo3aMm, COOJIOJEHUE Mep
0€30MacHOCTH, PEAOTBPAIAIOIINX HE3aKOHHOE PACTIPOCTPAHECHHE MEPCOHATBHBIX
JaHHBIX, COOJII0/IEHNE TPEOOBAHUM TEXHUKU 0€30MaCHOCTH M TMTHEHBI IPU padoTe
C KOMIIBIOTEpAMH U APYTUMHU KOMIIOHEHTaMU HU(PPOBOTO OKPYKEHHUS, TOHUMAHUE
MPAaBOBBIX OCHOB HCIOJB30BaHUSA KOMIBIOTEPHBIX MporpamMm, 0a3 JaHHBIX U
pabotel B ceTn IHTEpHET;

NOHUMAHUE OCHOBHBIX MPHUHIMIOB JAUCKPETU3AIMU PA3IMYHBIX BHUJOB
uHDOpMallUKM, YMEHUE ONpeneNiaTh HWHPOPMAIMOHHBIM OO0BEM TEKCTOBBIX,
rpauyYecKrX M 3BYKOBBIX JAHHBIX MPHU 3aJaHHBIX MapaMeTpax IUCKPETU3AIUH,
YMEHHE ONpPEAEsTh CPEAHIOI CKOPOCTh TI€pe/laud JaHHBIX, OILICHUBATh
U3MEHEHHE BPEMEHM Tepefayd Mpu H3MEHEHWH WHOOPMAIMOHHOTO 00bEMa
JTAHHBIX U XapaKTePUCTHK KaHaja CBS3H;

YMEHHME HUCTOJIb30BaTh MPHU PEIICHUHU 3aJl1ad CBOMCTBA MO3UIIMOHHOM 3amucu
Yyucell, AITOPUTMa MOCTPOEHUS 3aMUCH YKCIIa B TO3UIIMOHHON CUCTEME CUMCIICHUS
C 3aJJlaHHBIM OCHOBAHHWEM U TOCTPOEHHUS YMCJia MO CTPOKE, COJAEpIKaIleH 3amuch
9TOTO YHCJIa B ITO3WIIMOHHON CHCTEME CUMCIICHHS C 3aJaHHBIM OCHOBAaHHEM,
YMEHUE BBITIOIHATH apu(PMETHYECKHe OIepalry B TO3WIUOHHBIX CHUCTEMax
CUMCJICHHUS;

YMEHHUE BBINOJHATH MPEOOpPa3OBaHUS JIOTUUECKUX BBIPAKCHUH, HCIIOIb3YS
3aKOHBI ~aireOphl JIOTMKA, YMEHHE CTPOUTH JIOTMYECKOE BBIPAXKEHHUE B
JTU3BbIOHKTUBHONW U KOHBIOHKTHBHOW HOPMabHBIX (popMax MO 3aJaHHOU TabuIe
UCTUHHOCTH, HUCCJEI0BaTh OOJACTh HMCTUHHOCTH BBICKA3BbIBAHUS, COJCPIKAIIETO
NEpEMEHHBIC, PellIaTh HECT0KHBIE JJOTUUYECKUE YPABHEHUS U CUCTEMbl YPABHEHMUIA;

NMOHUMaHWe 0a30BBIX QJITOPUTMOB OOpPAOOTKHM YHCIOBOM W TEKCTOBOMU
uHopManuK (3aMuch YUCEI B MO3UIIMOHHOM CHUCTEME CUMCIICHHS, HaXOXKJICHHUE
BCEX MPOCTHIX YUCEN B 33JaHHOM JIHana3oHe, 00paboTKa MHOTOPA3PSIHBIX IEJIBIX
YuCeJl, aHaJM3 CUMBOJIBHBIX CTPOK M JIPYTUX), aJTOPUTMOB MTOMCKA U COPTUPOBKHU,
YMEHHE OMNpPEACsATh CJI0XKHOCTh H3y4aeMbIX B Kypce ©0a30BBIX aJIrOPUTMOB
(cymMHupoBaHHE JJIEMEHTOB MacCHBa, COPTHPOBKA MacCHBa, IepeOOpHbIe
aJTOPUTMBI, TIBOMYHBIN MOMCK) U MPUBOAUTH MPUMEPHl HECKOJIBKUX aJITOPUTMOB
Pa3HOM CI0KHOCTH JJIs1 PEIICHUS OJTHOM 3a/1a4u;

BJIQJICHUE YHUBEPCAJIbHBIM S3bIKOM IPOTPAMMUPOBAHUS BBICOKOTO YPOBHS
(Python, Java, C++, C#), npeacraBieHUsIMH O O0a30BbIX THUMAaX JaHHBIX U
CTPYKTypax JaHHBIX, YMEHHE HCIIOJb30BaTh OCHOBHBIC  YIPABISIONINE
KOHCTPYKIIMH, YMEHHE OCYIIECTBIIATh aHAIM3 TMPEI0KECHHON MPOTPaMMBbI:
OTPENICIIATh PE3YIbTAThl Pa0OTHI IPOrpaMMBbl IIPH 3aJaHHBIX MCXOJHBIX JAaHHBIX,
OmnpeAeisaTh, MPU KaKUX HCXOJHBIX TaHHBIX BO3MOXKHO TOJYyYCHHE YKa3aHHBIX



pE3yJIbTATOB, BBISABIATH JAaHHBIE, KOTOPbIE MOTYT MPUBECTH K OUIMOKE B padoTe
pOrpaMmsl, (HOPMYIUPOBATH MPEIOKEHUS 10 YIAYUIIEHUIO TPOTPAMMHOI0 KO/a;

YMEHHE CO3/1aBaThb CTPYKTYpUPOBAHHbIE TEKCTOBBIE JOKYMEHTHI H
JE€MOHCTPALlMOHHBIE MAaTEPHAJIbI C UCIIOJIB30BAHUEM BO3MOXKHOCTEH COBPEMEHHBIX
MPOrPAMMHBIX CPEJICTB U 00JIAYHBIX CEPBHUCOB;

YMEHHE MCIOJb30BaTh 3JIEKTPOHHBIE TaOIUIbI Il aHAJIN3a, MPEACTABICHUS
u  00pabOTKM  JaHHBIX  (BKJIIOYAs  BBIYMCICHHUE  CYMMBI,  CPEIHETO
apu(pMEeTH4YecCKoro, HauOOJBIIET0O W HAUMEHBUIETO 3HAYEHUH, pelIeHHe
YpaBHEHHM, BBHIOOp ONTHUMAIBHOIO PEIICHUS, MOA00p JMHMM TPEHAA, pelIeHHUe
3a/1a4 MPOTHO3UPOBAHUSA).

B npouecce uzyuenuss kypca MHGOpPMATHKU YriayOnéHHOTO ypoBHsS 6 11
Knacce oOydaromuMmucs  OyAyT  JOCTUTHYTBI — CIEAYIOUIME  TMpEIMETHBIE
PE3YJIbTATHI:

yMEHHE CTPOMTh HEPAaBHOMEPHBIE KOJBI, JOMYCKAIOIIMEe OJHO3HAYHOE
JIEKOANPOBaHUE CcOOOIIeHUH (TpedUuKCHbIE KO/BI), MCHOJIb30BAaTh MPOCTEHIINe
KOJIbl, KOTOpPBIE TO3BOJISIIOT OOHAPYKUBATh W UCIPABIATH OMMOKHU MpPU Mepeaade
JAHHBIX, CTPOUTH KOJI, 00€CIEeYMBAIOIINNA HAWMEHBIITYI0 BO3MOXXHYIO CPEIHION0
JUIMHY COOOUIEHUSI NMPU HM3BECTHOM YacTOT€ CUMBOJIOB, MOSCHSTH MPUHIUIIBI
paboThI MPOCTHIX AITOPUTMOB CHKATHUS JAHHBIX;

yMEHHE peniaTh aJrOPUTMUYECKUE 3a/layd, CBSI3aHHBIE C aHAJIU30M TIpadoB
(3amauM  TOCTPOEHMSI ONTHUMAJIBHOTO TIYTH MEXIYy BeplIMHamMu rpada,
ONpENENICHUs]  KOJIMYECTBA  PA3JIMYHBIX  OyTEd  MEXAY  BEpIIMHAMU
OpPUEHTUPOBAHHOTO AIMKINYECKOro rpada), yMEHHUEe HCIOIb30BaTh JAEPEBBS MPH
aHaNMM3€ W TIOCTPOCHUM KOJOB H JJisi TMPEACTABICHUS apuPMEeTHUECKHX
BBIPXKCHU I, IPU PELICHUH 3a/1a4 MTOMCKAa U COPTUPOBKHU, YMEHHUE CTPOUTH JAEPEBO
UTPHI TI0 33JJaHHOMY QJITOPUTMY, pa3pabaTbiBaTh U 0OOCHOBBIBATH BBHIUTPHIIIHYIO
CTPaTETHUIO UTPBL;

yMeHHE pa3pabaTblBaTh W pEATN30BBIBATH B BHJIE NpPOrpaMM 0Oa30BbIC
aITOPUTMBbI, YMEHUE HCMOJb30BaTh B MPOrpaMMax JIaHHbIC Pa3JIMYHBIX THUIIOB C
y4€TOM OTrpaHMYEHUN HAa JUAIa30H MX BO3MOKHBIX 3HAYEHUW, MPUMEHSITH MNpPHU
pelIeHnH 3a/1a4 CTPYKTYPhI JaHHBIX (CIIUCKH, CJIOBapH, CTEKH, OUEPEIH, AEPEBb),
UCIIONb30BaTh 0a30Bbl€ OMNEpalMd CO CTPYKTYpamMH JaHHBIX, IPUMEHSTh
CTaHJApPTHbIE U COOCTBEHHBIE MOANPOrpaMMBbl [ 0OPaOOTKH YHMCIOBBIX JAHHBIX
U CUMBOJIBHBIX CTPOK, HMCIOJIb30BAaTh MpPU pa3zpabOTKe HporpaMMm OHOIMOTEKU
MOATPOTPaMM, 3HATh (DYHKIMOHAJIBHBIE BO3MOXKHOCTH HHCTPYMEHTATBHBIX
CPEICTB Cpe/bl pa3paboTKH, YMEHHUE UCTIOIb30BaTh CPEACTBA OTJIAJKU MIPOrPaMM B
cpeze IporpaMMUPOBAHUS, YMEHHE TOKYMEHTUPOBATH MPOTPaMMBbI;

YMEHHE CO3/1aBaTh BEO-CTPAHUIIBI;



BJIQJICHNEC OCHOBHBIMH CBEACHUSAMHU O 0a3axX MaHHBIX, HX CTPYKTYype,
CpeACTBax co3JaHusi U pabOThl C HUMH, YMEHHUE HCIOJIb30BaTh TaOIUYHBIC
(pensanroHHbIC) 0a3bl JAHHBIX (COCTABIISThH 3aMPOCH B 0a3aX JAHHBIX, BBHIMOJIHATH
COPTUPOBKY M IMOMUCK 3amuceil B 0a3e JaHHBIX, HANOJHATH pa3paboTaHHy 0azy
JAHHBIX ) ¥ CIIPABOYHBIC CHUCTEMEI;

YMEHHUE HCIOJIb30BaTh KOMITBIOTEPHO-MATEMaTUYECKUE MOJICIIH JIJIsl aHan3a
00BEKTOB M TIpoIleccOoB: (OPMYIUPOBAThH 1€Jb MOJCIUPOBAHUS, BBIMOIHATH
aHaJgu3 pPe3yJIbTaTOB, TMIOJYYEHHBIX B XOJE€ MOJICIUPOBAHUS, OIICHUBATH
COOTBETCTBHE MOJEIN MOJETUPYEMOMY OOBEKTY WIJIM TPOIECcCy, MPEACTABIAThH
PE3yNIBTaThl MOJICIIMPOBAHUS B HATJISTHOM BHUJIC;

YyMEHUE OpraHU30BBIBAaTh JUYHOE WH(POPMAIIMOHHOE MPOCTPAHCTBO C
UCIIOJIb30BAaHUEM PA3JIMYHBIX CPEJACTB MHU(PPOBBIX TEXHOJIOTHH, TOHUMAHHE
BO3MOXXHOCTEH IHH(PPOBBIX CEPBHCOB TOCYIAPCTBEHHBIX YCIYT, ITU(GPOBBIX
o0pa3oBaTeIbHBIX CEPBUCOB;

NOHMMAaHWE OCHOBHBIX NPHUHIIMIIOB PaOOThI, BOBMOXXHOCTCH W OTPaHHYCHUS
MPUMEHEHHS] TeXHOJIOTHH HCKYCCTBEHHOT'O WHTEJUICKTA B Pa3IMUHBIX OO0JACTSX,
HaJIUYKME TMPEJCTABICHUN O Kpyre peraeMbIX 3ajJad MAaIlldHHOTO OO0y4YeHUs
(pacmo3HaBaHus, KjlacCU(PUKAIMK U TTPOTHO3UPOBAHUS) HAIMYHE MPEICTABICHUM
00  WCMONB30BAaHUM  HMHPOPMAIMOHHBIX  TEXHOJOTHUM B Pa3IMYHBIX
npodeccroHaIbHBIX cdepax.



TEMATHUYECKOE IINIAHUPOBAHUE

10 KUIIACC
KoumnuecTBo yacos DJIeKTPOHHbIE
HaumeHoBaHue pa3ie/ioB U TeM (undgposbie)
Ne i/ Konrpoabubie | IIpakTHyeckue
NPorpamMmbl Bcero o0pa3oBaTe/bHbIE
padoTsbI padoThI
pecypcsl
Paznea 1. llndpoBas rpamoTHOCTH
11 KommbroTep - yHHBEpCaibHOE yCTPOMCTBO 6
' 00paboTKN JaHHBIX
1.2 [Iporpammuoe obecrnieueHne
1.3 KommnrerorepHsie cetn
1.4 Nudopmanronnas 6e301mMacHOCTh 2
Hroro no pazneny 24
Pa3znen 2. Teopernueckue 0CHOBbI HH(POPMATHKH
[IpencraBnenue nuupopmanuu B
2.1 PeA bop 19 2
KOMITIbIOTEpE
2.2 OcCHOBBI areOphI JTOTUKH 14 1
2.3 Kommnerorepnas apudpmernka 7 1
Wroro no pazgeny 40
Paznen 3. AropurmMsl 1 NpOrpaMMHpPOBaAHUE
3.1 BBenenue B nmporpaMMupoBaHUe 16 0.5
3.2 BcnomorarenbHble alropuTMBbL 2
33 UucneHHble METObI 3
34 ANropuT™MBI 00pabOTKH CHMBOJIBHBIX 5 1

JaHHBIX




3.5 ANropuT™MBI 00pabOTKH MacCHUBOB 10 3.5
Hroro no pazneny 44
Paznen 4. UndopMmanmoHHble TEXHOJIOT UM
4.1 O0paboTKa TEKCTOBBIX JOKYMCHTOB 6 2.5
4.2 AHanu3 TaHHBIX 8 3
Hroro no pazneny 14
PesepBHOE Bpems 14
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 136 21.5




11 KVIACC

KosnnyectBo yacos DJIeKTPOHHbIE
HaumeHnoBanue pa3jesioB U TeM uu¢poBbIe
Ne i/ P Konrpoabubie | IlpakTHyeckue (1upp )
NPOrpaMMmblI Bcero o0pa3oBaTe/bHbIE
padoTsbI padoTsbI
pecypcsl
Pa3nesn 1. Teoperudyeckue oCHOBbI HH(POPMATHKH
Nudopmanus u uHpopMamoHHbIe
1.1 bopman bopuan 10 2.5
MIPOLIECCHI
1.2 MopenupoBanue 8 2
Hroro no pazneny 18
Paspnen 2. Anropurmsl U IPOrpaMMHpPOBaHUeE
2.1 DJIEMEHTHI TEOPUU ATOPUTMOB 6 1
2.2 AJNTOPUTMBI U CTPYKTYPbI JaHHBIX 28 10
OCHOBBI 00BEKTHO-OPHEHTUPOBAHHOTO
23 PHEHTHP 16 45
IPOrpaMMHPOBAHUS
Hroro no pazneny 50
Pasznen 3. UndopmanmoHHbIe TEXHOJIOTHH
31 KomnbroTepHO-MaTeMaTHueCKOe g )
' MO/IETMPOBAHUE
3.2 ba3br nanHBIX 10 4
33 Be0-caiitbl 14 4
34 KomnsrotepHas rpaguka 3.5
3.5 3D-MoaenupoBaHue 3
Hroro no paszneny 48




PesepBHOE Bpems

20

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

136

36.5







IHOYPOYHOE IIVIAHUPOBAHHUE
10 KVIACC

Ne
n/n

Tema ypoka

KoaunuyecTBo 4acoB

Bcero

KoHTpoJbHBbIE
padoTbI

IIpakTHYeckue
padoTsI

Jara
H3yUYeHUs

DJIeKTPOHHBbIE HH(POBHIE
o0pa3oBaTe/bHbIe pecypchl

TpeGoBaHUsI TEXHUKH
0€30MacCHOCTH U TUTUEHBI ITPU
paboTe ¢ KOMIbIOTEpaMU U
JIPYrUMH KOMIIOHEHTaMHA

U (POBOTO OKPYKEHUS

https://m.edsoo.ru/CDS07FZIH

[puHIIsr paboThI
KOMITBIOTEPOB U KOMITBIOTEPHBIX
cucTeM

https://m.edsoo.ru/4P3NA492H

OOMeH TaHHBIMU C TIOMOIIIbIO
mH. KoHTposuiepsl BHEIIHUX
YCTPOMCTB

https://m.edsoo.ru/OYWKB3FCY

ABTOMaTHYECKOE BBIOJIHEHHE
MIPOrpPaMMBI IPOLIECCOPOM

https://m.edsoo.ru/Q7PPNKKNJ

OnepaTuBHas, IOCTOSHHAS U
J0JTOBPEMEHHAs NaMsITh.
KoHTposuieps! BHEITHUX
ycrpoiicts. [Ipsmoii joctyn
namsITH

https://m.edsoo.ru/OEEPU9XZM

COBpeMeHHHe KOMIIBIOTCPHBIC
TCXHOJOTHH

https://m.edsoo.ru/ALDEXFU8W

IIporpammuoe obecnieueHue
KOMITBIOTEPOB, KOMIIBIOTEPHBIX

https://m.edsoo.ru/FVO1UDPU4




CHCTEM M MOOMJIBHBIX YCTPOICTB

CucreMHO€ NporpaMMHOE
obecnieuenne. OnepanoHHbIE
CHCTEMBI

https://m.edsoo.ru/40RW2NT20

YrTunutel. [[paiiBepsl yCTpONCTB.
[TapannensHOE
IIPOTPaMMHUPOBAHUE

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

10

WNHcTannsmus u JeMHCTaIUTAIHs
MPOTPaMMHOTO 00ecTIeueHHUs

https://m.edsoo.ru/FO6KMVI9HO

11

®daiinioBble cucTeMbl. [IpuHIATIBI
pa3MenieHUs © UMESHOBaHHS
(aitioB B 10JTOBpEMEHHON
namgry. 111adnoHs! 11d
omnucaHus rpynmn ¢aiioB

https://m.edsoo.ru/2GG4H5WES5S

12

3akoHogaTensLCcTBO Poccuiickon
denepanun B 001acTH
MIPOTPAMMHOTO 00€CTICUCHUS U
JAHHBIX

https://m.edsoo.ru/ZSHTK9R2R

13

[IpuHIMIBI HOCTPOCHUS U
anmnapaTHble KOMIIOHEHTHI
KOMITbIOTEpPHBIX ceTeil. CeTeBbie
MIPOTOKOJIBI

https://m.edsoo.ru/UP2LZYRRS

14

Cetb HnTepHer

https://m.edsoo.ru/BUKD6H662

15

Paznenenne IP-cetu Ha moaceTu
C TIOMOIIILI0 MACOK MOJIceTeH

https://m.edsoo.ru/B85T9GBUN

16

CereBoe aIMUHUCTPUPOBAHUE

https://m.edso0o0.ru/W9QQKTKUQ

17

Bunbl nesaTenbHOCTH B CETH
Wurepuer. Cepsucs! HTEpHETA.

https://m.edsoo.ru/G3N7WU91L




l'ocynapcTBeHHBIE 3IEKTPOHHBIE
CEPBUCHI U YCIIYT'H

18

WNudopmanmonnas 6e30MacHOCTb

https://m.edsoo.ru/UKK8RFKUA

19

BpenonocHsie mporpaMMHOE
obecrieyeHrne 1 METO 16l OOPHOBI
C HUM

https://m.edso00.ru/Z196J96 WA

20

[IpakTnueckas pabora o Treme
" AHTUBHPYCHBIE TPOTrpaMMBbI"

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

21

OpFaHI/I3aIII/I$[ JIMYHOTI'0 apXuBa
unpopmanuu. PezepsHoe
konupoBanue. [laponbHas
3alUTa apXuBa

https://m.eds00.ru/3762V5S53

22

udposanue naHHBIX

https://m.edsoo.ru/SHBM 1MNPS

23

Anroput™m mudpoBanust RSA.
Creranorpadus

https://m.edso0o0.ru/NONXTMTGC

24

[IpakTrueckas padboTa o Teme
"[lluppoBanue qaHHBIX"

https://m.edsoo.ru/WOSDBEAHK

25

Nudopmanus, 1aHHbIE U 3HAHUSA.
HNudopmanroHHbIe IpoI1ecchl B
MPUPO/IE, TEXHUKE U OOIIECTBE

https://m.edsoo0.ru/KKHOVPYS8T

26

HermpepbiBHBIC U TUCKPETHBIC
BEJINYUHBI U CHUTHAJIBL.
Heo0xomuMocTh qUCKpeTH3auu
uHpopMaImu, mpeaHa3sHaYCHHOM
JUISL XpaHEHUs], TIepeiadn |
00paboTKH B LIM(PPOBHIX
cucTeMax

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

27

[[BOI/ILIHOG KOAUPOBAaHHUC.

https://m.edsoo.ru/2RN2VP5UY




PaBHOMepHBIE 1 HEpaBHOMEPHbBIE
KoJbl. JlekonupoBaHue
COOOIIEHNH, 3aIIMCAHHBIX C
IIOMOIIBIO HEPABHOMEPHBIX
KOJIOB

28

VYcnosue @ano. [loctpoenue
OJTHO3HAYHO JIEKOAUPYEMBIX
KOJIOB ¢ IOMOIIbI0 AepeBa. ['pad
An. A. MapkoBa

https://m.edsoo.ru/RSNZPODAM

29

Ennanner namepenus
KoJM4ecTBa HHGopMaIuu.
AndaBUTHBIN MOIXO K OTICHKE
KoJm4ecTBa uHbopMauu

https://m.edsoo.ru/XT1VEDUDE

30

CHucTeMbl CUUCIIEHUS

https://m.edsoo.ru/SVESV1SFV

31

[TepeBon uncen u3 ogHOM
CHUCTEMBI CUHCIICHUS B IPYT'YIO

https://m.edsoo.ru/YZ9H2 AL XL

32

,Z[BOI/ILIHEUI, BOCbMECpHUYHAA U
IMeCTHAAUATECpUIHasA CUCTEMBI
CUHCJICHUA, CBA3b MCKIY HUMU

https://m.edsoo.ru/FO2E2DBV6

33

,Z[BOI/ILIHEUI, BOCbMEpHUYHAA U
IMeCTHAAUATECpUIHAasA CUCTEMBI
CUHCJICHUA, CBA3b MCXKIY HUMU

https://m.eds00.ru/IGDVA9SGD

34

I[BOI/I‘IHEISI, BOCbMCpUYHAA U
meCTHaAUATCpUIHasd CUCTCMbI
CUHCJICHUA, CBA3b MCKIY HUMU

https://m.edsoo.ru/LX92H6UIO

35

Apudmernueckue ornepanuu B
MO3UIIMOHHBIX CHCTEMaxX
CUMCIICHHS

https://m.edsoo.ru/MH6ZNN4 XX




36

TpouuHasi ypaBHOBEIIEHHAs
CHUCTEMA CUUCIICHUS

https://m.edsoo.ru/BJ1Z3E4YS

37

I[BOI/I‘-IHO-,[[GCSITI/I‘-IHaSI cucreMma
CUHCJICHUA

https://m.edsoo.ru/W6 YFFD1CM

38

KoaupoBanue TekCTOB

https://m.edsoo.ru/85PJ7KP5T

39

PactpoBoe xogupoBanue
n300pakeHu

https://m.edsoo.ru/ZJ1X9S61P

40

[IpakTnueckas pabora o reme
"uckperusanus rpapuueckon
nHpopmanun"

https://m.edsoo.ru/NZE9X44S1

41

[IBeToBbie MOsIETH. BexkTopHoe
KoaupoBaHue. @opmarsl (paiiios.
Tpéxmepnas rpaduxka.
®dpaxranpHas rpaduka

https://m.edsoo.ru/9ZTZBZ14]

42

KoaupoBanue 3Byka. OrieHka
WH(POPMAITMOHHOTO 00BEMA
3BYKOBBIX JJAHHBIX MPU 3aJaHHBIX
4acToTe AUCKPETU3ALUU U
Pa3psAAHOCTH KOJAUPOBAHUS

https://m.edsoo.ru/CG4SSYIAG

43

[IpakTrueckas paboTa o Teme
" TuckpeTrusanus 3ByKOBOU
nHpopmarun"

https://m.edsoo.ru/RSQ2WIEUJ

44

OcHOBBI aredpsl JTOTUKU

https://m.edsoo.ru/KB7YAOUZR

45

Jlornueckue oneparuu. Tabauibl
HCTUHHOCTH

https://m.edsoo.ru/5YXS5UNS75

46

Jlornueckue BbIPpAXKCHUA.
Jlormyeckue ToXAeCTBA.
HOK&S&TCHLCTBO JJOTHYCCKHUX

https://m.edsoo.ru/DL66JCD8M




TOXJIECTB C IIOMOIIBIO TAOJIHUL]
HNCTHUHHOCTHU

47

[IpakTuyeckas pabora 1o Teme
«ITocTpoeHne n aHanm3 TaOIIHI
HCTUHHOCTH B TaOJIMYHOM
HpOLIECCOPEe»

https://m.edsoo.ru/5519KIL.UH8

48

Jlornueckue onepanuu u
orepanuy HaJl MHOXKECTBaMU

https://m.edsoo.ru/UAZ4JF466

49

Jlornueckue onepanuu u
orepanuy HaJl MHOXKECTBaMHU

https://m.edsoo.ru/EQ1D7V7DT

50

3aKoHbI aNreOphl JIOTUKH.
DKBUBAJICHTHBIC
peoOpa3oBaHus JJOTHIECKUX
BBIPAKECHU U

https://m.edsoo.ru/F2ADGUMRA

51

Jlornyeckue ypaBHEHUS U
CHUCTEMBbI YpaBHCHU I

https://m.edsoo.ru/4LLNS3VNG

52

Jlornueckue GyHKITUH.
3aBHCUMOCTh KOJIMYECTBA
BO3MOJKHBIX JIOTHYECKUX
(GYHKIUH OT KOJIMYECTBA
aprymeHToB. [1oJTHbIE CHCTEMBI
JIOTUYECKUX (DYHKIIHIA

https://m.eds00.ru/491 YOOXBS

53

Kanonunueckue Gpopmbl
JIOTUYECKUX BBIPAKEHUH.
CoBepllieHHbIE TU3BIOHKTHBHbIE
U KOHBIOHKTUBHBIE HOPMaJIbHbIE
(OpMBI, ATOPUTMBI UX
MOCTPOEHHMSI 110 TAabIIHIIe
HUCTUHHOCTHU

https://m.edsoo.ru/FUSISBD59




54

Jlorndeckue 3JIEMEHTBI B COCTaBE
KOMIIbIOTEpa

https://m.edsoo.ru/FJTWVIVRIM

55

Tpurrep. Cymmarop.
MHoropa3psHbIii CyMMaTop

https://m.edsoo.ru/RFYE1IA1J

56

[Toctpoenue cxem Ha
JIOTHYECKHX dJIEMEHTAaX. 3a1cCh
JIOTUYECKOTO BBIPAXKEHUS T10
JIOTUYECKOM CXeMe

https://m.edsoo.ru/BC2CBFQZU

57

Muxkpocxembl U TEXHOJIOTUS UX
MIPOU3BO/ICTBA

https://m.edsoo.ru/G6GAVB3D0

58

[IpencraBnenue HenbIX Yucen B
IMaMATH KOMIIBKOTEPA.
OrpaHr4eHHOCTh JUana3oHa
qycell IpU OTpaHUYECHUN
KOJIMYECTBa Pa3psiioB.
[TepenosiHeHUE pa3psAHON CETKH

https://m.edsoo.ru/IXLRU8ZU4

59

be33HakoBEBIC 1 3HAKOBEIC
aHHbIE. 3HAKOBBINA OUT.
JIBOMYHBIN TOMOJHUTEIIBHBIN
KOJT OTPUIIATEIIbHBIX YHUCEIT

https://m.edsoo.ru/OFZEI3VFR

60

IToOuTOBEBIE TOTHYECKHUE
onepanuu. Jlornueckwuii,
apupMETUYECKUHA U
LIUKJIMYECKHIH CIBUTH

https://m.edsoo.ru/YFPSYSUSW

61

HIndposanue ¢ MIOMOLIbIO
oOUTOBOI onepanuu
«uckimouaromiee UJI»

https://m.edsoo.ru/HGUFCRDKS

62

Hpe}:[CTaBHeHI/Ie " XpaHCHUC B

https://m.eds00.ru/SOKOOKDI1F




IMaMATH KOMIIBKOTCPaA
BCIICCTBCHHBIX YHUCCII

63

Brinosnnenue onepanuii ¢
BEIIECTBEHHBIMU YHCIIAMH,
HaKOTUJICHHE OMUO0K TPU
BBIUHCIICHUSX

https://m.edsoo.ru/531773CKU

64

[IpakTnueckas pabora o treme
«M3ydeHne nopaspsHoro
MalllMHHOI'O MPCACTABICHUA
IEJIbIX U BEUICCTBEHHBIX YUCCII»

https://m.edsoo.ru/FM003T4J8

65

AHaNn3 aaropuTMOB

https://m.edsoo.ru/IBLT792MB

66

DTarbl peneHus 3a1a4d Ha
KOMIIBIOTEPE.
HNHcTpyMeHTanbHbBIE CPEACTBA:
TPaHCIATOP, OTIATUHK,

PO UITUPOBIINK

https://m.edsoo.ru/ROT5SRZCM9

67

Cpena nporpaMMHpOBaHUS.
Komnumsius u uaTepnperanus
nporpamMm. BupryanbHbie
MaiuHbl. MIHTerprpoBaHHast
cpena pa3paboTku

https://m.edso00.ru/Q2UVQII Y7

68

Metoapl OTIagKU Imporpamm

https://m.edsoo.ru/MN3HU4FKQ

69

Tunbl nepeMeHHBIX B S3bIKE
MIPOrPaMMHUPOBAHHUS

https://m.edso00.ru/TJ965G8F9

70

O0paboTKa LebIX YUCe

https://m.edsoo.ru/D84SSWQGF

71

O06paboTKa BeleCTBEHHBIX
qrcen

https://m.edsoo.ru/DWAC3VBT3

72

CrnygaiiHble U TICEBAOCITYYaliHbIE

https://m.edsoo.ru/PXWZX2CC6




qucia

73 BerBnenusi. CroxxHble yCIOBUS https://m.edsoo.ru/CTTPTWB96

74 Hukael ¢ ycnmoBuem https://m.edsoo.ru/TYOTSYSQW
[ukabel 1O NEPEMEHHOM.

75 B3anmozamensemMocTsb https://m.edsoo.ru/E4B3FET37
Pa3IUYHBIX BUJIOB IIHKJIOB
O06paboTka HaTypaJIbHBIX YHCEI

76 https://m.edsoo.ru/CUH84DHHO
C MCIIOJIb30BAaHUEM ITUKIIOB
HaxosxieHne Bcex mpocThIX
qgrcell B 33JIaHHOM JIHala3oHe

77 [IpakTrueckas padoTa o Teme 0.5 https://m.edsoo.rt/KQAFQ6HKQ
«Penrenue 3agad MeToIOM
nepedopay

78 WNuBapuaHT nukia https://m.edsoo.ru/VIJHS VDIC

79 JloKkyMEeHTHUpOBaHUE NPOTPAMM https://m.edsoo.ru/AFZLCOS 1N
O06paboTKka TaHHBIX,

80 . https://m.eds00.ru/9M32A105T
XpaHsSmuxcs B Qaitmax

81 Pa3Ouenue 3agaun Ha roa3anaqdu https://m.eds00.ru/00EOISV7F
Hcnonb3oBaHue craniapTHOM
OMOIMOTCKH S3bIKA

82 TPOTPAMMHPOBALHL. https://m.edsoo.ru/51R9IT4MJK
[Tonxirouenme OUOIMOTEK
MTOIPOrPaMM CTOPOHHHX
MIPOM3BOIUTENCH

83 Iopmporpamust (npoueaypet n https://m.edsoo.ru/QDFZXIZNA
yHKILHH)

84 Iopmporpamust (poueaypet n https://m.edsoo.ru/N1KUL4SWE

bynKin)




85

[IpakTuyeckas pabora 1o Teme
"Pa3zpaboTtka moamporpamm”

https://m.edsoo.ru/SWDX3791]J

86

Pexypcus. PexypcuBHbie
00BexTHI ((ppaxTansl).
PexypcuBHbIe ponieaypsl 1
¢bynkuuu. VMcnons3oBaHue CTeKa
JUIS. OpraHU3aluu PEKYPCHUBHBIX
BBI30BOB

https://m.eds00.ru/GKZY59X7B

87

[IpakTnueckas pabora o reme
"PexypcuBHBIE TOAIPOrpamMMBbl”

https://m.edsoo.ru/YSAVNB9QV

88

MoaynbHBIN TPUHIUI
IIOCTPOEHHUSI MPOTPaMM

https://m.edsoo.ru/MAT4D3MB6

89

YucneHHbIe METOIBI

https://m.edsoo.ru/ZAK95AASD

90

[IpakTrueckas padboTa o Teme
«HucneHHoe pelieHue
YpaBHEHUI»

https://m.edsoo.ru/URWB7XSMQ

91

Hcnonp3oBanue TUCKpETH3ANN
B BBIUMCIIMTENILHBIX 3a1a4ax

https://m.edsoo.ru/7QP541 UWR

92

[IpakTuueckas pabora o Treme
«[IpubnmxEHHOE BEIYUCTICHHE
JUIMH KPUBBIX U TUIOIIA e

buryp»

https://m.edsoo.ru/SH4ENJ7PH

93

[TpakTHueckas padboTa 1o Teme
«[Touck MmakcuMmyma (MUHUMYyMa)

GyHKII

https://m.edsoo.ru/7CM1EQ0SM

94

O06paboTka CHMBOJIBHBIX
JAHHBIX. AITOPUTMBI 00pPaOOTKH
CHUMBOJIBHBIX CTPOK: MOJICYET

https://m.edsoo.ru/ZK756B10R




KOJIMYECTBA MOSIBJIICHUNA CUMBOJIA
B CTPOKE

95

ANropuUTMBI 00pabOTKH
CHUMBOJIbHBIX CTPOK: pa3OueHue
CTPOKH Ha CIJIOBA IO MPOOETHHBIM
CHMBOJIaM

https://m.edsoo.ru/W2Z3JDCC5

96

Anroput™mel 06paboTKI

CUMBOJIBHBIX CTPOK: IIOUCK
ITOJCTPOKH BHYTPH JAHHOU
CTPOKH; 3aME€Ha HAWJICHHOU

MOJICTPOKH Ha APYTYIO CTPOKY

https://m.edsoo.ru/GOIMIAFFC

97

[IpakTnueckas paborta o treme
"O06paboTKa CTPOK ¢
WCIIOJIb30BaHUEM (DYHKITHI
CTaHIAPTHOU OMOIMOTEKH SI3bIKA
nporpaMMupoBaHus"

https://m.edsoo.ru/KX48SQDQP

98

I'enepanus cioB B 3aaHHOM
andasure

https://m.edsoo0.ru/9TUPAGXNE

99

MaccHBEI U ITOCIEN0BATEIBHOCTH
yucen. [IpakTudeckas pabora 1o
TeMme "3amnogHeHue Maccusa'

0.5

https://m.edsoo.ru/4ITBNNC5B

100

O06001EHHbIE XapaKTEPUCTHKU
MaccHBa

https://m.eds00.ru/0YZ6SSYYM

101

JIMHEeWHbBII TOUCK 3aJaHHOTO
3HA4YCHMUS B MacCHBE.
[IpakTuueckast paborta o Teme
"JINHEHHBIN OUCK 3aJaHHOTO
3Ha4YCHHUS B MaccuBe"

0.5

https://m.edsoo.ru/LABGSNIAV




102

[IpakTuyeckas pabora 1o Teme
"[Torck MUHUMATILHOTO
(MakcuManbHOI0) 3JIEMEHTA B
YHCIIOBOM MaccuBe"

https://m.edsoo.ru/3MZUG6WRV

103

CopTupoBKa 0JHOMEPHOTO
maccuBa. [Ipoctbie MeToabI
coptupoBkH. [IpakTnueckas
pabota no Teme "IIpocTeie
METO/Ibl COPTUPOBKHU MaccuBa"

0.5

https://m.edsoo.ru/W53WDCPMQ

104

CoptupoBka cusarueM. boicTpast
COPTUPOBKA MaccuBa (aJIrOPUTM
QuickSort). [IpakTuueckas
pabota no Teme "bricTpas
COpPTUpPOBKA Maccupa'

0.5

https://m.edsoo.ru/NAWM6NBOD

105

JIBOMYHBIN MOUCK B
OTCOPTUPOBAHHOM MacCCHBE.
[IpakTueckas padboTa o Teme
" JIBOMYHBIN TTOUCK"

0.5

https://m.edso00.ru/914RE1Z6C

106

JIBymMepHBIC MacCCHBBI (MaTPHUIIBI)

https://m.edso00.ru/7TJ931086

107

Anroput™Mbl 00pabOTKH MaTpHIL

https://m.edsoo.ru/XPVCLUAQU

108

Pemenne 3aJa4 aHajJln3a JaHHBIX

https://m.edsoo.ru/PNW9G1YJF

109

CpencTBa TEKCTOBOTO
rpoiieccopa

https://m.edsoo.ru/EZ67TWEGZT

110

Kowmmnbrotephas BEpcTka TekcTa

https://m.edsoo.ru/0X4NRRM9R

111

[IpakTnyeckas paboTta o Teme
"BépcTKa JOKYMEHTOB C
MaTeMaTu4eckuMu popmynamu"

https://m.edsoo.ru/2911P5IF7

112

I/IHCTPYMGHTI)I PCUCH3UPOBAHUS

https://m.edsoo.ru/HVZOMBBZ1




113

[IpakTuyeckas pabora 1o Teme
"MHOroCTpaHU4HbIE
JIOKYMEHTHI"

https://m.edsoo.ru/SKSWK3USV

114

OO6na4Hble CEPBUCHI.
KomtekruHas pabota ¢
nokymeHtamu. [IpakTuueckas
pabota o teme "KosutekTruBHas
pabora ¢ tokymeHTamu"

0.5

https://m.edsoo.ru/PSEMOKSFA

115

AHann3 naHHbIx. boabime
JaHHbIE

https://m.edsoo.ru/SISHO04DY

116

Marmmunnoe oOydeHue

https://m.edso00.ru/4QQ6LLF9Z

117

AHann3 JaHHEIX C IOMOIIBIO
AIEKTPOHHBIX TAOJIHUII

https://m.edsoo.ru/MPMJ7NWH4

118

[IpakTrueckas padboTa o Teme
" AHaIn3 TaHHBIX C IIOMOIILIO
ANIEKTPOHHBIX TabIUIT"

https://m.edsoo.ru/07PRYQ2YV

119

[TocTpoenne rpadukoB QyHKIIHIA.

[IpakTrueckas padoTa o reme
"HarnsaHoe npeacTtaBieHne
pe3ynbTaTOB CTATUCTHYCCKOM
00pabOTKH JaHHBIX B BUJIE
JTUarpaMM CpeJICTBAMHM
penakTopa MEKTPOHHBIX
Taoaui"

0.5

https://m.edsoo.ru/BEGWQZJL3

120

JInnuu tpenna. [lpakrnueckas
paboTa no teme "Ilogbop uHUM
TPEHJ1a, MPOTHO3UpOBaHue"

0.5

https://m.edsoo.ru/LP48TOLWO

121

[Toxbop mapamerpa.

0.5

https://m.edsoo.ru/HNS 13RRJQ




[IpakTuyeckas pabora 1o Teme
"UuciieHHOe pelieHne

YpaBHEHUH ¢ IOMOIIbIO ToJ00pa

napamerpa"

OHTI/IMI/I?;&III/I?[ KakK IIOUCK
HaWJIydmero pCuiCHus B
3a1aHHBIX YCIIOBUAX.

122 1 0.5 https://m.edsoo.ru/STQFNZ7BE

[IpakTnueckas pabora o Treme

"Pemienne 3a1a4 ONTUMHU3AINH C

TTOMOTIIBIO IEKTPOHHBIX TaOIHIT"
123 Pe3epBHOE Bpemst 1 https://m.edsoo.ru/41.3CE4K27,
124 PesepBHOE Bpems 1 https://m.edsoo.ru/7JENSDK75]
125 PesepBHOE Bpems 1 https://m.edsoo.ru/30HWTOEO9
126 PezepBHoe Bpemst 1 https://m.edsoo.ru/JKSPQ6H60
127 Pe3epBHOE BpeMmst 1 https://m.edsoo.ru/1F185Q365
128 Pe3epBHOE BpeMmst 1 https://m.edsoo.ru/33J8ONXY3
129 PesepBHOE Bpems 1 https://m.edsoo.ru/UU84SGBDO
130 Pe3epBHOE BpeMmst 1 https://m.edsoo.ru/TICLQHRIV
131 Pe3epBHOE Bpemst 1 https://m.edsoo.ru/ZGNDVS8DFG
132 Pe3epBHOE Bpemst 1 https://m.edsoo.ru/ZYSEPBTLO
133 Pe3epBHOE BpeMst 1 https://m.edsoo.ru/NANWGILRO4
134 Pe3epBHOE BpeMst 1 https://m.edsoo.ru/OMIJJR6LN
135 Pe3epBHOE BpeMst 1 https://m.edsoo.ru/HGJQHAUML
136 PesepBHOE Bpems 1 https://m.edsoo.ru/4IRITM1B1

OBUIEE KOJIMYECTBO YACOB I10 136 15

I[TPOTPAMME




11 KVIACC

KoaudecTBO 4acoB

Ne Mara DJIeKTpOHHbIe LN poBbIe
n/n Tewa ypoxa Bcero Komrpoarmrie | Ipaxririecikue u3yuyeHusi  odpa3zoBaTe/ibHbIE PECYPChI
padoThI padoTsbI

KonuuecTBo nabopmarmm 1 https://m.edsoo.ru/CPW6RXX47Z
ANTOPUTMBI CKATUA TaHHBIX 1 https://m.edsoo.ru/1 PANRPUFP
Anroput™m Xaddmana 1 https://m.edsoo.ru/JPTRLQDIF
[IpakTnueckas paborta o treme

4 "CkaTue TaHHBIX C IIOMOIILIO 1 1 https://m.edsoo.ru/87IAFKQOD
anroputMa Xagpdpmana"

5 Anroputm LZW 1 https://m.edsoo.ru/8X5390JF6
ANTOpPUTMBI CKaTHsI TaHHBIX C
norepsmu. [Ipaktuyeckas padora

6 no teMe "CkaThe JaHHBIX C 1 0.5 https://m.edsoo.ru/580KGLIGP
notepsmu (anroputmsl JPEG,
MP3)"
CkopocCTh nepeayu JaHHbIX 1 https://m.edso0o.ru/N60OLKIL2PN
[TomexoycToHYMBBIE KOIbI 1 https://m.edsoo.ru/HA352TYKO
[IpakTuueckas paborta o treme

9 . 1 1 https://m.edsoo.ru/4DOSUS5SIS
"[TomexoycroiiunBbie KOAbI"
Cucrembl. KoMoHEHTBI
CUCTEMBI U UX B3aUMOJICHCTBHE.

10 Cucremibiii 3pdexT. 1 https://m.edsoo.ru/7ELOJJWA9
VYpasneHue Kak
nH(OPMALMOHHBIN TpOIIeCC.
OO6paTHas cBs3b

11 Mojenu u MoIeIupOBaHKUe 1 https://m.edsoo.ru/3LOSU7KCU




12

I'padsr

https://m.edsoo.ru/SMP12YI114

13

Permrenue 3ama4 ¢ MOMOIIBIO
rpa¢os

https://m.edso00.ru/5087GM4M6

14

HepeBps

https://m.edsoo.ru/DJIXWQFCMV

15

OCHOBBI TEOPUU UTD

https://m.edsoo.ru/RLPOBGP1A

16

[IpakTnueckas pabora o Treme
"[oucK BBIMTPBILIHON CTPATETHH
B UI'pe ¢ MOJIHOU uHpopMaruei"”

https://m.edsoo.ru/9IL2S0AQS

17

CpencTBa HCKYCCTBEHHOTO
WHTEIUIEKTa

https://m.edsoo.ru/7PWEFWI1T16

18

[IpakTnueckas paborta o Teme
"CpencTBa HCKYCCTBEHHOTO
nHTEIUIeKTa"

https://m.edsoo.ru/HSOPHSFHE

19

dopmanuzanus NOHITUS
anroputma. Mamuna TeropuHra
KaK YHUBEpcalibHasi MOJIEIhb
Berunciienni. Tezuc Yépua—
Trropunra

https://m.edso0.ru/TS2J4GN9S

20

[IpakTuueckas paborta o Treme
"CocTaBJiieHHE MTPOCTOU
MIPOrPAMMBI JIJISl MAILIUHBI
Teropunra"

https://m.edsoo.ru/SO6FMKTSV

21

Mamwuna Ilocta

https://m.edsoo.ru/KD8P880OBO

22

HopmanbHeie anropugmsl
MapxkoBa

https://m.edsoo.ru/EA2DPC84Y

23

AJ'IFOpI/ITMI/I‘-IeCKI/I
HEPA3pCIINMBIC 3a1a4U. 3a;laqa
ocTaHoBa. HEBO3MOXXHOCTh

https://m.edsoo.rt/EMWUEDNR9




aBTOMAaTUYECKOU OTJIaJIKN
porpamm

24

CI10’KHOCTB BBIYHCIIEHWI

https://m.edsoo.ru/DI2DPE0X0

25

[Tonck npocThIX YKcel B
3aJJaHHOM JIMarna3oHe ¢
[TOMOIIBIO AJITOPUTMA «PEILETO
Dparochena»

https://m.edsoo.ru/H3J1UQKC8

26

[IpakTnueckas pabora o Treme
"[Touck mpocThIX YKceNn B
3aJJaHHOM guamnasone"

https://m.edsoo.ru/SN9A7JITV

27

MHoropaspsiiHble Leible Yncia,
3a/lauM JUIMHHOMN apu(MeTrnKu

https://m.edsoo.ru/SFLDAOPS3

28

[IpakTnueckas paborta o Treme
"Peann3anus BEIYUCIEHUH C
MHOTOpPa3psIAHBIMU YKCIamMu"

https://m.edsoo.ru/JGIPZP98C

29

CrnoBapu (accollnaTuBHBIC
MAacCCHBBI, 0OTOOpaXkeHUs). XoIII-
tabnuibl. [Toctpoenue
as(haBUTHO-9aCTOTHOTO CIIOBaps
JUTsl 33JJaHHOTO TEKCTa

https://m.eds00.ru/TO6DTYWVT

30

[IpakTuueckas paborta o Treme
"[TocTpoenue andaBuTHO-
Y4acTOTHOTO CIOBaps AJs
3aJaHHOTO TekcTa"

https://m.edsoo.ru/ WYRSXTHVB

31

AHanu3 TEeKCTa Ha €ECTECTBEHHOM
a3bIKe. Brinenenne
MIOCJIE0OBATEIBLHOCTEN IO
mabnony. PerymnspHsie

https://m.edsoo.ru/YJVBOBEEG




BbIpakeHus. YacTOTHBIN aHAIIN3

32

[IpakTuyeckas paboTta 1o Teme
" AHa/IM3 TEKCTa Ha
€CTECTBEHHOM S3bIKE"

https://m.edsoo.ru/SAFNKXPAL

33

Crexu. AHAIU3 IPaBUILHOCTH
CKOOOYHOTO BBIPAKEHUS

https://m.edso00.ru/UZ06WG18Q

34

Brruncnenue apugmMernyeckoro
BBIPAYKEHUS, 3aIIICAHHOTO B
noctduxkcHou popme

https://m.edsoo.ru/4APHZ53]B

35

[IpakTnueckas paborta o treme
"Boruncnenue apudmMeTnyeckoro
BBIPaKCHUS, 3aIIMCAHHOTO B
noctuxcHo# popme"

https://m.eds0o0.ru/BOY6RWSEC

36

Ouepenu. Mcnonb3oBanne
ovepe Ik BpEMEHHOTO
XpaHEHUsI TaHHBIX

https://m.edsoo.ru/RFBVQ14T0

37

[IpakTrueckas padoTa o Teme
"Ucnons3oBanue oyepean"

https://m.edsoo.ru/270RH6HKM

38

HepeBbsi. Peannzanus gepesa ¢
MIOMOIIBIO CCBUIOYHBIX CTPYKTYP.
JIBonuHbIe (OMHAPHBIC) ACPEBbSI.
[TocTpoenue nepesa st
3aJIaHHOTO apu(PMETUIECKOTO
BBIPAKEHUS

https://m.edsoo.ru/ WXTKRVSPL

39

[IpakTuueckast paborta o Teme
"Ucnonp30BaHue 1€pEBbEB s
BBIYHCIICHUS apU(PMETHIECKUX
BBIPAKEHUI"

https://m.edsoo.ru/4B7IBOLGP




40

PexypcuBHBIE aIrOpUTMBI
o0xona nepeBa. Vcmonbp3oBanue
CTEeKa M o4epen Ui 00Xoaa
nepeBa

https://m.edsoo.ru/IL45K77G4

41

PexypcuBHBIE aITOpUTMBI
o0xosa aepeBa. Vcmonp3oBaHue
CTEKa U ovepeu i1 00xoaa
JiepeBa

https://m.edsoo.ru/M8PBJ581K

42

Anroput™msl Ha rpadax.
[TocTpoeHre MUHUMAIBHOTO
OCTOBHOTO JIepEBA B3BEIIEHHOTO
CBSI3HOTO HEOPUEHTHUPOBAHHOTO

rpada

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

43

O6xox rpada B rmyouny. O6xon
rpada B IIHUPUHY

https://m.edsoo.ru/PDOGDKZXS5

44

KonundecTBo paznuyHbIX MyTei
MEXIy BEepIINHAMU
OpPUEHTHUPOBAHHOTO
alKIN4ecKkoro rpagda

https://m.edsoo.ru/OK5XBLF1B

45

Anroput™m JIeHKCTpBHI.

https://m.edsoo.ru/CRN45WQO59

46

[IpakTnueckas paborta o Treme
"BpIyuciieHue TTHHEI
KpaT4allIero myTH MEexy
BepIIMHaMu Ipada (aIropuT™
JeiikeTpsr)"

https://m.edsoo.ru/OPUC4APCM

47

Anropur™m ®noiaa—yY opuamuia

https://m.edso00.ru/4T2Y64Y1Y

48

33,[[3‘11/1, peuracMbIC € MOMOIIBIO
JAUHaAMHUYCCKOI'O

https://m.edsoo.ru/OB03M36FA




IIPOrPaMMHUPOBAHUS:
BBIYUCIICHUE PEKYPCUBHBIX

byHKIII

49

[IpakTuyeckas pabora 1o Teme
"Bbrunicienue peKypCcuBHbBIX
(GYHKIUH C TOMOIIBIO
JTMHAMUYECKOTO
MporpaMMHUpOBaHus"

https://m.edsoo.ru/I39CZ91D1

50

3aiauu, pemnraemMbie ¢ MOMOIIBIO
JUHAMHYECKOTO
MPOTPAMMHUPOBAHHUS: TIOJICUET
KOJIMYECTBA BAPHAHTOB

https://m.edsoo.ru/N6B4V28X5

51

[IpakTnueckas paborta o treme
"Iloacuér KoMYECTBA BAPUAHTOB
C TIOMOIIIBIO TMHAMUYECKOTO
nporpaMMupoBaHus"

https://m.eds00.ru/TO288GY9B

52

3agauu, peraeMpie ¢ TOMOIIBIO
JTUHAMHYECKOTO
MPOTpaMMHUPOBAHUS: 3a4a9n
ONTHUMH3ALINU

https://m.edsoo.ru/VMITOV2IU

53

[TonsiTre o mapagurmax
nporpamMmmupoBanus. O630p
SI3BIKOB MPOTPAMMHPOBAHHS

https://m.edsoo.ru/ESL36V11V

54

ITousarue 00 00OBEKTHO-
OPHUEHTUPOBAHHOM
MPOrPaMMUPOBAHHUH

https://m.edsoo.ru/XQP3TUBLF

55

O0BexTh! U Ki1accsl. CBolicTBa U
METOIbl 0OBEKTOB

https://m.edsoo.ru/6JQJC1GXS




56

OOBEKTHO-OPUEHTUPOBAHHBIH
aHaIN3

https://m.edsoo.ru/LXRDV5535

57

[IpakTuyeckas pabora 1o Teme
"Ucnonp30BaHne TOTOBBIX
KJIaCCOB B Mporpamme"

https://m.edsoo.ru/9U0X7ZSAH

58

Pa3paboTka mporpaMm Ha OCHOBE
00BEKTHO-OPUEHTUPOBAHHOTO
oJIX0/1a

https://m.edsoo.ru/1PCNI90X?2

59

[IpakTnueckas pabora
"PazpaboTka mpocToit
MPOTPaMMBI C UCTIOJIH30BAHUEM
KJIaccoB"

https://m.edsoo0.ru/OSXBALUVU

60

Nukancynsnus. [Ipaktuaeckas
pabora o Teme "Pa3zpaboTka
KJIacca, UCIOJb3YIOUIErO
WHKaICYJSALIHI0"

0.5

https://m.edsoo.ru/XWFD3SRL6

61

Hacnenosanue. [Tommmopdusm

https://m.edsoo.ru/3IPHY7VDC

62

[IpakTuueckas paborta o treme
"Pa3paboTka nepapxuu KiaccoB'

https://m.edsoo.ru/TDEZGXE92

63

Cpensbl ObICTpOH pa3pabOTKu
nporpamm. [TpoekTupoBanue
uHTepdeiica noap3oBaTess

https://m.edsoo.ru/IL6XE9IBF

64

[IpoextupoBanue unrepdeiica
MOJIb30BaTeNs

https://m.edsoo.ru/18FFURCHI

65

Hcnonp30BaHne TOTOBBIX
YIIPaBJIIEMBIX 3JIEMEHTOB JUIs
MIOCTpOEHUsI HHTepdeiica

https://m.edsoo.ru/8440Q17ZXE4

66

[IpakTuyeckas paboTta o Teme

https://m.edsoo.ru/M7J3MMDEI




"Pa3paboTka mporpammel ¢
rpadudeckuM uHTEpPericom”

67

N3yuenune BTOpOro s3bika
IIPOrpaMMHUPOBAHUS

https://m.edsoo.ru/LO9PRNA7S

68

N3yuenue BTOpOro si3bika
IIPOrpaMMHUPOBAHUS

https://m.edsoo.ru/NKNMXM4HU

69

Dranbl KOMIBIOTEPHO-
MaTeMaTH4eCKOTro
MOJEIUPOBAHUS

https://m.edsoo.ru/Q5J50KWIN

70

Juckperuzanus npu
MaTeMaTH4eCKOM
MOJETUPOBAHUYU HETPEPHIBHBIX
npoueccoB. MoaenupoBanue
JBUKCHUS

https://m.edsoo.ru/ZXKKJQ1UO

71

[IpakTrueckas padboTa o Teme
"MonenvupoBaHue JBUKEHUS"

https://m.edsoo.ru/YCLZ4UHHA

72

MopenupoBanue OHOJIOTHUECKUX
cucteM. [IpakTuueckas padota
1o teme "MoaenupoBaHue
OHOJIOTHYECKUX cHCTEM"

0.5

https://m.edsoo.ru/925RWHIWH

73

MaremaTtudeckue MOoAeIu B
SKOHOMUKE. BeIUHCIUTEIbHBIC
OKCIICPUMCHTBI C MOACIISIMHA

https://m.edsoo.ru/HYZZHAQZI

74

BeposiTHOCTHBIE MOAETIH.
[IpakTudeckast paborta o Teme
"UMHUTaIIMOHHOE MOJEIIUPOBAHNE
¢ oMo MeToga MoHTe-
Kapno"

0.5

https://m.edsoo.ru/RSDL7ZK22




75

KomnerorepHoe MoienupoBaHue
CUCTEM YIIpaBIICHUS

https://m.edsoo.ru/D52P3UQNN

76

O0paboTka pe3yabTaToB
IKCIIEPUMEHTA

https://m.edsoo.ru/VSBW4WV43

77

Tabnuunble (pensuroHHbIE) 6a3bl
JTAHHBIX

https://m.edsoo.ru/ISOMIQ8G4

78

[Tounck, coptupoBka 1
(dbunpTparus JaHHBIX. 3apOCHI
Ha BBIOOPKY JaHHBIX. 3apoChl C
napamerpamu. Beruucisemoie
TI0JISI B 3ampocax

https://m.edsoo.ru/GTZBVTII7

79

[IpakTnueckas paborta o Treme
"PaboTa ¢ TOTOBOI Oa3oi
NaHHBIX"

https://m.eds00.ru/X7YS6VTTG

80

MHuororta0anyHsle 0a3bl TaHHBIX.
Tumel cBs3eit MEX Ty TaOIUIIAMU.
Buemrnuit xmrou. I{enocTHOCTD
0a3bl JaHHBIX

https://m.edsoo.ru/XPHQOBTDMS8

81

[IpakTudeckas pabora 1o Teme
"Pa3paboTka MHOTOTaOIUIHOM
0a3bl JaHHBIX"

https://m.edsoo.ru/4FHJ25TDD

82

3anpockl K MHOTOTA0JIMYHBIM
0a3aM JaHHBIX

https://m.edsoo.ru/UVTVOW6RW

83

[IpakTuueckas paborta mo Treme
"3anpockl K MHOTOTaOIMYHOM
0aze naHHBIX"

https://m.edsoo.ru/F9YXMVOB7

84

SI3bIK ynpaBiIeHUs JaHHBIMU
SQL

https://m.edsoo.ru/PJMIPKQMR




85

[IpakTuyeckas paboTta 1o Teme
"VrpaBneHue JaHHBIMU C
MOMOIIBIO si3bIKa SQL"

https://m.edsoo0.ru/GL552SSUD

86

Hepensmonnsie 6a3bl JaHHBIX.
DKCHEPTHBIE CUCTEMBI

https://m.edsoo.ru/8§YQXGKB6U

87

HNHTepHeT-npriioKeHus

https://m.edsoo.ru/VUNNCDB4U

88

[TonsaTHe 0 cepBepHOU 1
KJIMEHTCKOM JacTsIX caiTa.
TexHoIorus «KIMCHT —
cepBep», €€ TOCTOMHCTBA U
HEJOCTaTKU

https://m.edsoo0.ru/N6DWP4IRG

89

OcHoBbI s361ka HTML

https://m.edsoo.ru/G2HZZBEE]

90

[IpakTnueckas paborta o Teme
"Co3zaHue TEKCTOBOM BeO-
CTpaHHUIIbI"

https://m.edsoo.ru/DD7JRDZ9N

91

OcHoBrl a361ka HTML

https://m.edsoo.ru/QY71J10R7

92

OcHoBrl a361ka HTML

https://m.edsoo.ru/YLBK9SMHIJ

93

[IpakTrueckas paboTa o Teme
"Co3nanue BeO-CTpaHUIIBI,
BKJIFOYAIOIIEH MYJIbTUMEIUITHBIE
00BEKTHI (PUCYHKH, 3BYKOBBIC
JTaHHBIC, BUCO)"

https://m.edsoo.ru/6EIX04QCK

94

OCHOBBI KacKaIHBIX TaOIHI]
ctuneit (CSS)

https://m.edsoo.ru/V6H31EQRS

95

[IpakTnyeckas paboTta o Teme
"O¢opmiieHue CTpaHuIbl C
MTOMOIIIBIO KACKAHBIX TaOIHIL
cTrien”

https://m.edsoo.ru/MGSEDM7TA




96

Cuenapun Ha si3pike JavaScript

https://m.edsoo.ru/VHYQBFI55

97

Cuenapun Ha si3bIke JavaScript

https://m.edsoo.ru/2KY4Y6AT6

98

®opmbl Ha BEO-CTpaHUIIE

https://m.edsoo.ru/EPV5SADCQR

99

[IpakTuyeckas pabora 1o Teme
"O6paboTka naHHBIX hopMm"

https://m.edsoo.ru/KFCH27ELA

100

Pazmemenue BeO-caiiToB. Yciyra
XOCTUHTa. 3arpy3ka (aisoB Ha
cauT

https://m.edsoo.ru/Y6 VM4R 542

101

Kanpuposanue. McnpaBnenue
nepcnekTuBsl. [ ucTorpamma.
Koppekuust ypoBHEM, KOppeKIUs
nsera. O0OeclBEeUNBaHNE
[BETHBIX U300paKEHUIN

https://m.edsoo.ru/IHJ27RN3F

102

BBog m3o06paxenuii ¢
WCTIOJIb30BAHUEM PA3TMYHBIX
U(PPOBBIX YCTPOUCTB.
[IpakTrueckas padoTa o Teme
"O6paboTka 1udPOBBIX
dboTtorpadmit"

0.5

https://m.edsoo.ru/7GRK7JKF5

103

Peryms. PabGora ¢ o6mactsamu.
OunbTphl. [IpakTHdeckas padbora
o teme "PeTymib nu@poBbIX
dboTtorpadmii"

0.5

https://m.edsoo.ru/LUXAXOCRP

104

MHorocoitHbIe U300pakeHHUSI.
TekcToBwie cmon. Macka closl.
Kanansl. Coxpanenue
BBIJICJICHHOM 00J1acTH

https://m.edsoo.ru/OZ8ER32MA

105

[IpakTuyeckas paboTta o Teme

https://m.edsoo.ru/Z6PF79AGO




"MHorocnoitHbie n300paxeHus"

[ToaroToBka WIUTFOCTpauMi s
BeO-caiiToB. [IpakTiueckas

106 paboTta 1o Teme 0.5 https://m.edso0.ru/7QFG9KBYK
" AHUMUPOBaHHbIE
n300pakeHus"
Bekropnas rpaduxka.
107 Bexropu3zanus pacTpoBbIX https://m.edsoo.ru/PIRQNJEXW
n300pakeHu
[IpakTnueckas paborta o treme
108 " " 1 https://m.edsoo.ru/W84Z3DOGI
Bekropnas rpaduxa
[IpuHIHIBI TOCTPOEHUS U
109 PEIAaKTUPOBAHUS TPEXMEPHBIX https://m.edsoo.ru/KBPNWPJEA
MoIelen
[IpakTrueckas padboTa o Teme
110 "Co3nanue mpoCThIX 1 https://m.edsoo.ru/2XDC5NKUP
TPEXMEPHBIX Moaeei"
111 Cetounbie MoJien. Matepuaiibl https://m.edsoo.ru/ WF3MVD2FH
[IpakTrueckas paboTa o Teme
112 " " 1 https://m.edsoo.ru/Z917SRT8Z
CeTOYHEIE MOJIETIHU
MopaenupoBaHue HCTOYHUKOB
113 https://m.edsoo.ru/TXULSGD3U
ocsenieHus. Kamepol
[IpakTnueckas paboTa o reme
114 " " 1 https://m.edsoo.ru/I78NVIQDI
Pennepunr
AnnutuBHbIE TexHOI0THH (3D-
115 e ( https://m.edsoo.ru/6 W1WT296C
MIPUHTEPHI)
ITonsaTue o BUPTyaJIbHOU
116 pTy https://m.edsoo.ru/BZDFAHW04

PCAIBLHOCTHU U JIOIOJTHEHHOM




pealbHOCTH

117 Pe3epBHOE Bpems 1 https://m.edsoo.ru/X3RHKBZCM
118 PeszepBHoe Bpemst 1 https://m.edsoo.ru/H4FKWSW13
119 Pe3epBHOE BpeMmst 1 https://m.edsoo.ru/11GT2RYIK
120 PesepBHOE Bpems 1 https://m.edsoo.ru/BSTC2EJSB
121 PesepBHOe Bpems 1 https://m.edsoo.ru/70QVL280H
122 PesepBHOE Bpems 1 https://m.edsoo.ru/MR3TQ44J7
123 PesepBHOE Bpems 1 https://m.edsoo.ru/BHX69GQO6
124 PesepBHOE Bpems 1 https://m.edsoo.ru/V1O1XFZX3
125 Pe3epBHOE BpeMmst 1 https://m.edsoo.ru/TUTIIED92
126 Pe3epBHOE BpeMmst 1 https://m.edsoo.ru/VELYQXZD6
127 Pe3epBHOE BpeMmst 1 https://m.edsoo.ru/LVSCIMOG6R
128 Pe3epBHOE BpeMst 1 https://m.edsoo.ru/OUQIILVQFE
129 PesepBHOE Bpems 1 https://m.edsoo.ru/UI3Y8YDS7
130 Pe3epBHOE Bpemst 1 https://m.edsoo.ru/TOEXN3WBVK
131 Pe3epBHOE BpeMmst 1 https://m.edsoo.ru/3H6SC66XT
132 Pe3epBHOE BpeMmst 1 https://m.edsoo.ru/11L.4CVP5G8
133 Pe3epBHOE BpeMmst 1 https://m.edsoo.ru/KCD677PMT
134 Pe3epBHOE BpeMmst 1 https://m.edsoo.ru/EP8MZV6J8
135 Pe3epBHOE BpeMst 1 https://m.edsoo.ru/IET8F6XPS
136 Pe3epBHOE BpeMst 1 https://m.edsoo.ru/G7913B48L
OBIIEE KOJIMYECTBO YACOB I10 136 36.5

I[TPOTPAMME







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

Kon
NpoBepPsIEMOro
TpeOoBaHUS

IIpoBepsiemble TPeOOBaHUS K MPEAMETHBIM Pe3yJbTaTaM O0CBOEHUsI
OCHOBHOI1 00pa30BaTe/IbHON NPOrpaMMbl CpeIHero od1Iero
o0pa3zoBaHus

1.

3namo (nonumams)

1.1

[lonumaHne OCHOBHBIX NPUHIIMIIOB YCTPOMCTBA U (PYHKIIMOHUPOBAHUS
COBPEMEHHBIX CTAallMOHAPHBIX W MOOMJIBHBIX KOMIIBIOTEPOB; TEHICHIIMM
Pa3BUTHUSI KOMIIBIOTEPHBIX TEXHOJOTHM; BlIaZleHMEe HaBbIKAaMHU pabOThl C
OTIEpAallMOHHBIMM CHCTEMaMH U OCHOBHBIMHU BHJAaMH IMPOTPaMMHOIO
obecrieueHus JUid  peuieHuss  y4yeOHbIX 3aJad M0  BBIOpaHHOM

crenuaIn3alun

1.2

Hanuuue mnpencraBineHuii o 0a30BbIX MPUHIMIAX OpraHU3alMU |

(YHKIIMOHUPOBAHUS KOMITBIOTEPHBIX CeTel

1.3

ITonnmanne OCHOBHBIX MNPUHOHUIIOB JUCKPETHU3AIWK Pa3JIMYHBIX BHI0B

nHpopManuu

1.4

[Tonnmanne 0a30BBIX aNTOPUTMOB OOpPaOOTKH YHCIOBOW M TEKCTOBOM
nHbopManMy (3amMCh 4YKHCET B TO3WIMOHHOW CHCTEME CUHUCIICHHUS,
JETTUMOCTD TIETIBIX YHCEN, HaX0XICHHE BCEX MPOCTHIX YHCEN B 3aJJaHHOM
IManazoHe; 00paboTKa MHOTOPa3pAOHBIX IIETBIX  YHCEN; aHalU3

CUMBOJIBHBIX CTPOK U APYTUX), AITOPUTMOB IOUCKA U COPTUPOBKHU

1.5

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

cpensl pazpaboTKu

1.6

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

CpeacTBax CoO3JaHus U pa6OTBI C HUMH

1.7

ITonumanue BO3MOKHOCTEH U OFpaHI/I‘leHI/Iﬁ TEXHOJIOT UM HCKYCCTBECHHOI'O
HHTCJIJICKTA B Pa3JIMYHBIX O6J18.CT$IX; HaJINn4ue Hpe,I[CTaBJ'IeHI/Iﬁ 00
HCIIOJIb30BaHNUU I/IH(i)OpMaI_II/IOHHBIX TEXHOJIOT UM B Pa3sIMYHbIX

npogeccHoHaIbHBIX chepax

1.8

Bnanenue TCOPCTUYCCKHUM allllapaToOM, IO3BOJIAIOMIUM OCYHICCTBIIATH
IMMPEACTABJICHUEC 3aJaHHOI'O0 HATYpPaJIbHOTO YHCJIda B PA3JIMYHBIX CUCTECMaX
CUHCIICHHA, BbIIIOJHATH npe06pa30BaHH;1 JOTMYCCKUX BLIpa)KeHHfI,
HCIIOJIb3Ys 3aKOHBI anre6pbl JIOTUKH,; OIPCACIIATH I(paT‘laI\/’II_HI/II\/'I IIyTb BO
B3BCILICHHOM rpa(be n  KOJIHYCCTBO HYTCﬁ MCXKIYy BCpIIMHAMH

OPUCHTHPOBAHHOT'O AIUKIINICCKOTO rpa(ba




Ymemo

2.1

YMeHne WuCnojb30BaTh KOMIIBIOTCPHO-MATCMATUYICCKHUEC MOACIU JIA
aHann3a 0OBEKTOB M MPOLECCOB: (POPMYIHPOBATh LETIh MOACTUPOBAHUA,
BBIIIOJIHATE aHAJINW3 PE3YJIbTAaTOB, IMOJIYYCHHBIX B XOA€ MOJCIIMPOBAHUA,
OCHUBATb AJACKBATHOCTbL MOACIU MOACIUPYCMOMY O6’I)CKTy NI

MPOLECCY; MPEACTABIIATH PE3YIBTATHI MOJEIUPOBAHNUS B HAIVISIATHOM BHJIE

2.2

YMmenne KinaccHUIMPOBATH OCHOBHBIE 3a/auyd aHajdW3a JIAHHBIX
(mporuo3upoBaHue, KJ1accu(puKarys, KJIacTepH3aLus, aHaIMN3
OTKJIOHEHUI); TOHUMATh MOCJIEI0BAaTENIbHOCTh PEIIEHUs 3a7ad aHaau3a
JAHHBIX: COOp MEPBUYHBIX JAHHBIX, OUMCTKA U OLIEHKA Ka4eCcTBa JAHHBIX,
BbIOOp M (WIM) TIOCTPOEHHE MOJEIH, NpeoOpa3oBaHUE JaHHBIX,

BU3yalIn3anusd JaHHBIX, MHTCPIPETALHA PE3YJIBTATOB

2.3

YMmenue onpenensitb HHOOPMALMOHHBIN 00bEM TEKCTOBBIX, I'padUyeCcKUX
Y 3BYKOBBIX JIAaHHBIX IIPU 33/IaHHBIX [apaMeTpax JUCKpPETH3aluu. Y MEHHE
OTIPENeNIATh CPEIHIOI CKOpPOCTh Iepeladd JIaHHBIX, OIIEHHUBATh
W3MEHEHHE BpEeMEeHHM Iepefauyd Mpu HU3MEHEHHH HH()OPMAIMOHHOTO

00BbEMa TaHHBIX U XapaKTEpUCTHK KaHaja CBSI3U

24

YMeHue CTpouTh KOJA, OOECleyMBAIOUIMN HAUMEHbBIIYI0 BO3MOXKHYIO

CPEIHION0 JUTMHY COOOIIEHUS MPU U3BECTHOM YaCTOTE CUMBOJIOB

2.5

YMeHue ucnoJib30BaTh MPU PEHICHUHM 3a7ad CBOMCTBA MO3UIIMOHHOM
3alUCH YHCEJl, aJITOPUTMBI TIOCTPOCHHS 3allMCH YHUCIa B TO3UIIMOHHOMN
CHUCTEME CUMCIICHUS C 3aJaHHBIM OCHOBAaHHWEM M IIOCTPOEHHUS YHCIa TI0
CTPOKE, COJEpJKalllel 3amuch ATOrO0 4YHWCIa B TO3WIMOHHOW CHCTEME
CUMCIICHMsI €  3aJaHHBIM  OCHOBAaHHMEM; yMEHHE  BBITIOJIHSTH

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

2.6

YMeHue CTpOUTh JIOTUYECKOE BBIPAXKEHHE B JIU3BIOHKTUBHOM U
KOHBIOHKTUBHOM  HOpMalbHBIX (QopMmMax MO 3aJaHHOW  Tabnwuile
UCTUHHOCTH; HUCCJENOBaTh 00JacTb HCTHMHHOCTH  BBICKA3bIBAHMS,

COACPKaAUICTI0 IEPEMECHHBIC,; PCIIATh HECIIOKHBIC JIOTHYCCKUC YPABHCHU A

2.7

YMeHue pelmath aarOpUTMHUYECKHE 337adM, CBA3aHHBIE C aHAJIU30M
rpadoB (3aauu MOCTPOEHUS ONTUMAJIBHOIO MYTH MEXIY BEpLIMHAMHU
rpacga, onpeseneHuss KOJIMUECTBa PAa3IMYHBIX MyTeld MEXIy BepIIMHAMU

OPUCHTHPOBAHHOTO AIUKIINYICCKOTO rpa(pa)

2.8

YMeHHe UCnojab30BaTh ACPEBbA IIPU AHAJIN3C U IIOCTPOCHUU KOJOB U JJIA
IMPEACTaBJICHUA apI/I(I)MeTI/I‘-ICCKI/IX BBIan(eHHﬁ, pu peUHICHUHU 3aJa4
IIOUCKa U COPTUPOBKHU; YMCHUC CTPOUTH ACPCBO HUIPBI IO 3aJaHHOMY
AJIITOPUTMY;, pa3pa6aTBIBaTB 1 000CHOBBIBATH BBIMT'PBINIHYIO CTPAaTCTHIO

UTPBI




2.9

YmMmenue AHAJIM3UPOBATL  AJITOPUTMBI C  HUCIOJIB30BAHUCM TaGJII/II_[
TPAaCCUPOBKU; OIMPCACITIATH 0e3 UCII0JIb30BaHUS KOMIIBIOTCPa PE3YyJIbTAaThbl
BBIINIOJIHCHHA HCCJIOXKHBIX MPOrpamMm, BKIHOYAKOIINUX IUKIIbI, BETBJICHUA U

MMOoATIpOrpaMMBl, IpU 3aJaHHBIX HCXOJAHBIX JaHHBIX

2.10

YMeHue omnpenensaTh CIOXKHOCTh H3Y4aeMbIX B Kypce 0a30BbIX
QITOPUTMOB (CYMMHpOBAHHE 3JIEMEHTOB MacCHUBa, COPTUPOBKA MacCHBa,
nepebopHbIe aIrOPUTMBL, JABOUYHBIA IOUCK) U TNPUBOAUTH IIPUMEpPHI

HECKOJIbKHX aJITOPUTMOB pa3H01‘/’1 CJIOKHOCTHU IJIA pCHICHUSA OI[HOI71 3aga4u

2.11

BJ'IaI[eHI/Ie YHUBCPCAJIBHBIM  A3BIKOM  IMPOrpaMMHPOBAaHHA BBICOKOI'O
ypoBHs (Ilackans, Python, Java, C++, C#), npencraBieHusiMu 0 6a30BBIX
TUIIAaX JAaHHBIX W CTPYKTYypaxX HAHHBIX; YMCHUC HCIIOJIb30BATH OCHOBHLIC
VIPABIIOIIAE  KOHCTPYKLIUU; yMeHUe OCYILLECTBIIATH a”anus
MPENIOKEHHOW  MPOrpaMMbl:  ONpEAENsATh  pe3ynbTaThl  pabOThI
nIporpaMMbl IIpU 3aJaHHBIX MCXOAHBIX JAHHBIX; OMPEACIIATH, IIPH KaKUX
HUCXOJHBIX JAaHHBIX BO3MOXHO IIOJTYUYCHUEC YKa3aHHBIX PE3YJIbTATOB;
BBISIBIISITh JIAHHBIE, KOTOPblE MOTYT MpPHUBECTH K OIIMOKe B pabote
IIPOTrpaMMBEL; bopMynupoBaTh  MPEMJIOKEHUS MO0  YIYYHICHHUIO

MIPOrPaMMHOTO KOJIa

2.12

YMeHHe pealM30BBIBATH Ha BBIOPAHHOM JUIi  HM3YYCHHUS  SI3BIKE
nporpaMMupoBanus Beicokoro ypoBHs (Ilackans, Python, Java, C++, C#)
TUTIOBBIE AJITOPUTMBI 0OPaOOTKH YHCEII, YUCIOBBIX MOCIEI0BATEILHOCTEH
M MacCHBOB: TPEICTaBJICHWE 4YHCIa B BHAEC HaOOpa MPOCTHIX
COMHOKUTEIICH; Hax0XkJIECHHE MaKCUMAIbHOW (MHHUMAIBHOW) IHQPHI
HATYPAJIBHOTO YKCIIA, 3aIMCAHHOTO B CUCTEME CUHMCIICHHS C OCHOBaHHUEM,
He mpeBblmaromuM 10; BbUKCIEHUE OOOOMIEHHBIX XapaKTEPUCTHK
JJIEMEHTOB MAacCHBa WJIM 4YHCIOBOH TOCIIEIOBATEILHOCTH (CYMMBEI,
NPOM3BEACHUSI  CPEJHEr0  apU(PMETUYECKOTO, MHHUMAIBHOTO  H
MaKCHUMAaJIbHOTO 3JIEMEHTOB, KOJHYECTBA 3JIECMEHTOB, YJIOBIETBOPSIOIINX
3aJJaHHOMY YCIIOBHIO); COPTUPOBKY DJJIEMEHTOB MAacCHBA, yMCHHE
UCIOJIb30BaTh B TpOTpaMMax [aHHbBIC pa3jIMYHBIX TUIOB C Y4ETOM
OTPaHWYCHUH Ha JMara3oH WX BO3MOXKHBIX 3HAYCHUH, NMPUMEHATH TPU
pellIeHrH 3a7ay CTPYKTYpPbI JAaHHBIX (CIUCKH, CIOBApH, CTEKH, OYEPEaIH,
JIepeBbs); MPUMEHATh CTaHJAPTHBIE U COOCTBEHHBIE MOANPOTPAMMBI IS
00pabOTKM YUCIIOBBIX JAHHBIX M CUMBOJBHBIX CTPOK; MCIONb30BaTh MpHU
pa3paboTke mporpamMM OUOIMOTEKH MOANPOTPaMM; YMEHHUE HCIIOJIb30BATh

CpeacTBa OTIIAAKU IIPOTrpaMM B CpCAC MPOrpaMMHUPOBaAHUSA

2.13

YMmenue HCIIOJIB30BaTh QJICKTPOHHBIC Ta6J'II/II_U>I JJIA aHaJIn3a,

npeacTaBieHus U oOpabOTKM MaHHBIX (BKJIHOYAsi BBHIOOP ONMTHMAIBLHOTO




pelieHusi, moadop JMHUM TPEHJA, PEHICHHE 331ad MPOTHO3HPOBAHUA);
YMEHHUE HCIOJb30BaTh TaOMWYHbIE (pENUUOHHBbIE) 0a3bl MaHHBIX H

CIIPaBOYHBIC CUCTCMbI

2.14

YMeHHne OpraHu30BBIBaTh JIMYHOE HWH(POPMALMOHHOE IPOCTPAHCTBO C
UCTIOJIb30BAHUEM  Pa3JIMYHBIX  CPEACTB  HHU(MPOBBIX  TEXHOJOTHHA;
NOHMMAHHUE BO3MOXHOCTEH LHM(POBBIX CEPBUCOB TIOCYAAPCTBEHHBIX

yciyr, Tu(pOBEIX 00pa30BaTEIbHBIX CEPBUCOB




HEPEYEHD 2JIEMEHTOB COAEPXAHUSA, ITPOBEPAEMbBIX HA EI'D
IHO UH®OPMATHUKE

Kox

HpOBepﬂeMblﬁ JIEMEHT COACPKAaHUSA

1

Hudposas rpaMOTHOCTD

1.1

OcCHOBHbIE TEH/ICHIIUU PA3BUTHSI KOMIIBIOTEPHBIX TeXHOJOTUi. [lapamiensHble
BBIYMCIICHHS. MHOronponeccopHsie cuctemsl. Pacripenenénnsie

BBIYUCIIUTENBHBIE CUCTEMBI M 00paboTKa OOIBIINX JAHHBIX

1.2

[IpuHUIUIBI TOCTPOCHUST W allllapaTHbIE KOMIIOHEHTHI KOMITBIOTEPHBIX CETEH.
CereBoie mpotokoisibl. Cerb HWHTepHer. Agppecaunust B cetu HHTepHerT.
[TpoTtokoiner creka TCP/IP. Cuctema nomennbix uméH. Paznenenue IP-cetn Ha

MOJICETH C IOMOIIILIO0 MACOK ITOACeTeH

1.3

Qaitoas cucrema. Ilouck B daitioBoil cucreme. [IpuHIUNBI pazMenieHUs U

WMEHOBaHUsl (aiioB B moiroBpeMeHHoW mnamsTu. [llaGmoHbl ays omucaHus

rpynn (aiaos

1.4

CKOpOCTI) nepeaayun JaHHBIX. 3aBHCHUMOCTH BpEMCHHA nepeaayun oT

nH(}OpMaIMOHHOTO 00bEMA JAHHBIX U XapaKTEPUCTUK KaHaJla CBA3U

1.5

[IudpoBanmne manapix. CumMMeTpudHbIe U HecuMMeTpuuHbie mudpel. [Hudpsr

npoctoit 3amenbl. [ludp Ilesaps. [udp Buwkenepa. Anroputm mmdpoBaHus
RSA

1.6

Koppli, mo3Bosstone oOHapyKUBaTh U UCIIPABIIATH OMIMOKH, BOSHUKAIOIINE PU
nepenade ganHbix. Paccrosune Xammunra. KogupoBanue ¢ moBTopeHueM OUTOB.

Konapr Xommunra

TeopeTnueckre 0CHOBBI HHPOPMATHKU

2.1

HBOH‘IHO@ KOOWpOBaHHUC. PaBHOMepHBIC u HEPAaBHOMEPHEIC KOJBI.
HGKOI[I/IpOBaHI/Ie COO6H.ICHHI>1, 3alIMCAHHBIX C IIOMOIOBIO HCPABHOMCEPHLIX KOIOB.
Ycnosue daHo. HOCTpOCHI/IC OJHO3HAYHO JACKOAWPYCEMbIX KOJOB C IIOMOIIBIO

nepeBa

2.2

Teopernueckre TOAXOABI K OIEHKE KojuuecTBa uWHMopMaruu. EauHUIs!
U3MEpEeHHS KoiudecTBa HWHMOpManuu. AJ(aBUTHBIA TOAXOJ K OICHKE
KonuuecTBa uHbopManuu. 3akoH aAIuTUBHOCTH uHpopmanuu. Dopmyna

Xapriu. Uapopmanus u BepostHocts. Popmyia lllenHoHa

2.3

CucTteMBbl CYHCIICHUS. PaBBépHYTaH 3alluCh I1CJIbIX H ,Z[pO6HLIX YucclI B
MO3UIMOHHOM CHCTEME CUYMCJICHUS. CBolicTBa MO3UIIMOHHOM 3alllUCH YHCHAa:
KOJIHNYCCTBO I_[I/I(bp B 3amucCH, IpU3HAK JCJIMMOCTU YUCJIa HAa OCHOBAHUC CUCTCMbI
CUHCJICHUA. AJ'IFOpI/ITM nepeBoJia nejaoro 9yuciia u3 P-u4HO# cucteMbl CUMCICHUS

B JCCATUYHYIO. AJ'IFOpI/ITM nepeBoia KoHeyHOM P-umuHOi I[pO6I/I B ACCATUYHYIO.




AJNTOpUTM MEpeBOJia LEJIOTr0 YHuciaa U3 JECATUYHOM CHUCTEMBbI CUUCIICHHUS B P-
nunyto. IlepeBon koHeuHOM necaTUyHOM apobu B P-uunyto. JIBouuHas,
BOCBMEpPUYHAS U IIECTHAIUATEPUYHAS CUCTEMBI CUHCIICHHUS, CBA3b MEXIY HUMMU.

ApupmeTrueckre onepaniy B MO3UIIMOHHBIX CHCTEMaX CUMCICHHS

24

Tpoanaﬂ YpaBHOBCHICHHAA CUCTEMA CUUCIICHUS. I[BOI/I‘-IHO -ACCATHUYHAas CUCTEMA

CUHCJICHUA

2.5

Komuposanue texctoB. Koguposka ASCII. OnHoOaliTHRIe KOaupoBkU. CTaHaapT
UNICODE. Komupoka UTF-8. Ompenenenne wuHGOpMAIMOHHOTO 00BEMaA

TEKCTOBBIX COOOILIEHUI

2.6

Koauposanue nzobpaxennii. OnieHka HHGOPMAMOHHOTO 00bEMa rpapuuecKux
JAHHBIX MPH 33JaHHBIX Pa3peUICHUH U TIIyOMHEe KOAUpOBaHUs 1LiBeTa. L[BeToBbIE
mozenu. KonupoBanue 3Byka. OneHka HMH(OPMaMOHHOTO 00BEMA 3BYKOBBIX

JaHHBIX MIPH 3aJaHHBIX HACTOTC AUCKPETU3AINU U Pa3pAAHOCTU KOAUPOBAHUSA

2.7

Anrebpa noruku. IloHsTue Bbicka3biBaHus. Bbicka3biBaTenbHble (HOPMBI
(mpenukaTsl). KBaHTOpBI CyllIeCTBOBAHUS M BCEOOIIHOCTH.

Jlormueckue omnepauuu. Tabmuibl HCTUHHOCTU. Jlormueckue BBIPaKEHUS.
Jlormueckue ToxecTBa. Jlornyeckue onepanny U onepany HaJ MHOKECTBaMH.
3akoHbl anreOpbl JIOTUKUA. OKBHUBAJEHTHBIE MPeoOpa3oBaHUs JIOTMUECKUX
BhIpakeHU. JIornueckue ypaBHEHUS U CUCTEMbl YPaBHEHU.

Jlormueckure (yHKIUU. 3aBUCUMOCTb KOJIMYECTBA BO3MOXHBIX JIOTHYECKHX
(GYHKIMHI OT KOJIMYECTBA apTyMEHTOB.

Kanonudeckue hopmbl JOTHIECKUX BBIPAKCHUN

2.8

COBepH_IeHHBIe AU3BIOHKTUBHBIC  KOHBIOHKTUBHBIC HOPMAJbHBIC (bOpMBI,

AJITOPUTMBI UX TTIOCTPOCHUA 110 Ta6J'II/II_Ie HCTHHHOCTHU

2.9

Jlormueckue dJeMEHTH B cocTraBe Kommblotepa. Tpurrep. Cymmarop.
Muoropaspsausiii cymmatop. [locTpoenne cxem Ha JIOTUYECKUX DJIEMEHTax IO
3aJJaHHOMY JIOTMYECKOMY BBIPQKEHHIO. 3aMUCh JIOTUYECKOTO BBIPAKEHUS IO

JIOTHYECKOM cXeMe

2.10

Mopenu u MOACIIUPOBAHUC. I_[eJ'II/I MOJACIUPOBAHUA. A,I[eKBaTHOCTL MOACIIN
MOJCIINPYECMOMY 06’LCKTy HJIU TIPOLECCY. CDOpMaJ'II/ISaLII/ISI IPUKIAAHBIX 3a/a4.
Hpe,Z[CTaBJ'IeHI/Ie PE3YyJIbTaTOB MOACIINPOBAHUA B BU/JIC, y,[[O6HOM JJI1 BOCIIPpUATHUA

yenoBekoM. ['padudeckoe npeacTaBieHrne JaHHBIX (CXeMbI, TaONUIIbI, TpaduKH).

2.11

[IpencraBnenne uenblX YUCEN B NaMATH KoMmmbiorepa. OrpaHUYe€HHOCTh
JIMara3oHa 4Yucel IpU OrpaHUYEHHUM KojmuecTBa paspsanos. [lepenosiHeHue
pa3psiiHOM ceTKU. be33HakoBbIe U 3HAKOBBIE TaHHBIC. 3HAKOBBINA OUT. JIBOMYHBII
JIOTIOJTHUTENBHBINA KOJI OTPULIATENIBHBIX YUCET.

[ToOutoBbie normueckue omnepauuu. Jloruueckuif, apudmerndyeckuii u

nuknudecknit cnuru. llludpoBanne ¢ TOMOIIBI0 TMOOUTOBOW oOmepanuu




«uckimouaromee UJI»

2.12

[IpencraBieHue BEIIECTBEHHBIX YHUCET B MAMSTH KOMIIbIOTEpA. 3HAYalasi 4acTh
U TOpANOK uMcna. Jluama3oH 3HAa4eHUH BelIeCTBEHHBIX uwucenl. [IpoGiemsl
XpaHEHMs BEIIECTBEHHBIX 4YHUCEN, CBA3AHHBIE C OrPAaHUYCHUEM KOJUYECTBA
pa3pAnoB. BreimonHeHue onepanuii ¢ BEHIECTBEHHBIMU YHCIAMH, HAKOILJICHUE

omnoOoK IIPpH BBIYUCIICHUAX

2.13

I'padppr. OcnoBuble TOHATHS. Buapl rpados. Onmcanue rpadoB ¢ MOMOIIBIO
MaTpHUI] CMEXKHOCTH, BECOBBIX MAaTpPHUI, CIUCKOB CMEXHOCTH. PemieHue
AITOPUTMUYECKUX 3a7a4, CBSI3aHHBIX C aHauu3oM TpadoB (MOCTPOCHHUE
ONTUMAIIFHOTO MYTH MEXAYy BepIIMHAMHU rpada, OmperelieHne KOJIMYecTBa

Pa3IMIHBIX HYTCI\/JI MCXKAY BCPHIMHAMHU OPHCHTUPOBAHHOI'O aAMUKIMYCCKOIO

rpaca)

2.14

HepeBwpsa. bunapnoe nepeBo. JlepeBbst momcka. CrocoObl 00Xxoma Jepesa.
[IpencraBnenne apugmMeTHUECKUX BBIpa)KEHUN B BUJE nepeBa. Vcmonb3oBaHue

rpadoB 1 1epeBbEB MPHU ONMMCAHUU OOBEKTOB U MPOIIECCOB OKPYKAIOILIET0 MUpa

2.15

JluckpeTHbIe UTPhI IBYX UTPOKOB ¢ ToJIHON mHpopManment. [Toctpoenne nepesa
nepebopa BapUaHTOB, OINKCAHUE CTpPATeTMH Wrpbl B TaOnMuHOM dopme.

Boiurpeliiiabie 1 TPOUTPHIIIHBIE TO3UIUU. BRIUTpHINIHBIE CTpaTerun

2.16

CpenctBa  MCKYCCTBEHHOTO  WHTEUIEKTa.  MneHTudukamus W TMOWCK
n300pakeHU#, pacro3HaBaHue Jull. Vcmoab30BaHNE METOJIOB MCKYCCTBEHHOTO
WHTEJUICKTa B 00yJaronux cuctemMax. Mcrnonp3oBaHHE METOIOB UCKYCCTBEHHOTO

WHTEJUIEKTa B poboToTexuuke. MiaTepuer Bemeid. Heliponnsie cetn

AJNTOpPUTMBI M IPOTrPAMMHPOBAHHE

3.1

(DOpMaJ'II/BaI_[I/If[ IOHATHA aJIOPUTMA. Mammaa TBIOpI/IHFa KaK YHHUBCpCAJIbHas

MOJCIb BBIYHCIICHHUI

3.2

OrneHKa CIOKHOCTH BBIYUCIICHHH. Bpemst paboTel m 00BEM HCIOIB3yeMO
naMaTH, HMX 3aBUCUMOCTb OT pa3Mepa MCXOJHBIX JaHHbIX. OneHka
ACUMIOTOTUYECKOW CIIO)KHOCTH alTOPUTMOB. AJITOPUTMBI MMOJMHOMHUATBHON
cnoxHoctu. Ilepebopubie anroputMmbl. [IpuMepsl pa3nUUYHBIX aITOPUTMOB

peIICHUA OJTHOM 3aauy, KOTOPbIC UMCIOT PA3JIMYHYIO CJIOKHOCTDb

33

Onpez[eneHI/Ie BO3MOJKHBIX pPE3YyJIbTATOB pa6OTBI HpOCTeI\/'IIJ_II/IX AJITOPUTMOB
YIIpaBJICHUA HCHOJHUTCIAMHU W BBIYHUCIUTCIIBHBIX aJITOPHUTMOB. Onpez[eneHI/Ie

HCXOOHBIX JAHHBIX, IIPHU KOTOPLIX aJITOPUTM MOKET NAThb Tpe6yeMLIfI pe3yiabTar

34

AHrOpI/ITMLI O6pa6OTKI/I HATYpaJIbHBIX YHCCJI, 3allMCAHHLIX B IMMO3UIIMOHHBIX
CUCTCMAaX CYHCICHHUA: pa36HeHHe 3allMCn  4YucCjla Ha OTACIIbHBIC I_[I/I(I)pLI,
HaxOXXJACHUC CYMMBI U TMIPOU3BCACHUSA I_II/I(I)p, HaXO0XXJICHHE MAaKCHMaJIbHOM

(MMHUMAITBHOM) 1M (PBHI.




[IpencraBnenue umcia B BuAe HaOOpa MPOCTHIX COMHOXKHUTENECH. AITOPUTM
OBICTPOTO BO3BE/ICHUS B CTEMEHb. [IOMCK IPOCTHIX YKCEN B 33IAaHHOM JIHAIa30He

C MOMOIIIBIO AITOPUTMA «pereTo DpaTocheHay

3.5

MHoropa3psHble IeJble YUCIIa, 3a/1a9d JITMHHON apudMeTHKu

3.6

A3pik mporpammupoBanus (Ilackans, Python, Java, C++, C#). Tumbsl gaHHBIX:
LIEJIOYMCIICHHbIE, BEUIECTBEHHbIE, CHMBOJIbHBIEC, JOrudeckue. BerBieHus.
Cnoxwusbie ycnoBus. Llukisl ¢ ycnoBuem. LIMKiIbI o mepeMeHHOM.

OO6paboTka MaHHBIX, XpaHAIIMXCS B (aitnax. TekcToBble W ITBOMYHBIC (ailIIbL.
@ailioBble nepeMeHHble ((aiinoBbie ykazaTenu). Urenue u3 ¢aina. 3anuch B
(aiin.

Pa3zbuenue 3anaun Ha noa3agauu. IloanporpaMmel (poueaypbl U GyHKIINN).

Hcnonb3oBanue ctaHnapTHON OMONIMOTEKHU s3bIKa IPOrPaMMHUPOBAHUS

3.7

Pexypcus. PekypcuBnble mpoueaypbl u (yHkiuu. Vcnonb3oBaHue creka ais

opraHusalii pCKYpCHBHBIX BBI3OBOB

3.8

Uucnennsle MeroAbl. TouHOoe M NpUOMIKEHHOE pelieHus 3agaud. YucieHHoe
pelleHre YpaBHEHMH C TNOMOIIbIO Mojadopa mapaMerpa. UYuCIeHHblE METOJbl
pelleHusl YpaBHEHUH: MeToj T1epebopa, METOJ IOJIOBUHHOTO JIETECHHUS.
[TpubmmkEHHOE BBIUYMCIICHUE JUTMH KPUBBIX. Bhruncienue miomaneid Guryp c
MTOMOIIBI0 YUCJIEHHBIX METOJ0B (METOJ MPSIMOYTOJIbHUKOB, METOJ Tpameruii).
ITouck ™Makcumyma (MHUHUMYMa) GYHKIIUA OJHOW TIEPEMEHHOW METOJIOM

IIOJIOBUHHOTI'O OCJICHUS

3.9

OOpaboTka  CHUMBOJBHBIX  JaHHBIX.  BcTpoeHHble — GyHKUMHM  sI3bIKa
IPOrpaMMUPOBAHUS ISl 00paOOTKH CUMBOJBHBIX CTPOK. AJITOPUTMBI 00pabOTKH
CUMBOJIBHBIX CTPOK: MOJACYET KOJIMYECTBA TMOSABIECHUN CHUMBOJIa B CTpOKE,
pazbueHre CTPOKM Ha clioBa MO MpPOOEIbHBIM CHMBOJIAM, TOUCK MOJICTPOKU
BHYTPH JaHHOW CTPOKH, 3aMEHa HalJIEeHHOW IMOACTPOKU Ha JAPYIYIO0 CTPOKY.
I'enepamust Bcex CIOB B HEKOTOpPOM alipaBUTE, YAOBIETBOPSIOMIUX 3aJaHHBIM

OI'pPaHUYCHUSM. Hpeo6pa30BaHHe quciia B CUMBOJIbHYIO CTPOKY U O6paTHO

3.10

MaccuBbl M HOCJHEIOBATENBHOCTH  4ucell. BblunmciaeHue  000OIIEHHBIX
XapaKTepUCTUK 3JEMEHTOB MAacCHUBa WM YHUCIOBOW IOCIEI0BATEIbHOCTH
(cymMMBblI, TpPOU3BENECHMS, CPEOHEro apu(MeTHUecKoro, MHUHMMAIbHOTO H
MaKCUMaJbHOTO D3JEMEHTOB, KOJIMYECTBA JJIEMEHTOB, YAOBIETBOPSIOIINX
3aJaHHOMY YCIIOBUIO). JIMHEHHBIM NOUCK 3aJaHHOTO 3HAYEHHS B MAaCCHBE.
ANrOopuUTMBI PabOTBl C 3JIEMEHTAMH MacCcHBa C OJHOKPATHBIM IPOCMOTPOM
maccuBa. COpTHMpOBKAa OJHOMEpPHOTOo MaccuBa. [IpocTbie MeTOABI COPTHPOBKHU
(Meron Tmy3bIpbKa, MeTOJ BbIOOpa, copTUpoBKa BcTaBkamu). CopTUpOBKa
ciusinueM. beictpas coptupoBka maccuBa (anroput™m QuickSort). JIBOMYHBIHM

TIOUCK B OTCOPTHUPOBAHHOM MACCHBC




3.11

JIBymMepHBIE MacCHBBI (MaTpuubl). AJITOPUTMBI 00pabOTKH  JIBYMEpHBIX
MacCHBOB: 3allOJIHEHUE JABYMEPHOIO YHCJIOBOIO MAacCuBa IO 33JaHHBIM
IIpaBUJIaM, TOUCK 3JEMEHTa B JIBYMEPHOM MAacCCUBE, BBIYMCIEHUE MaKCHMyMa
(MUHUMYMa) U CyMMBI 3JIEMEHTOB JBYMEPHOIO MacCHBa, IEPECTAHOBKA CTPOK U

CTOJIOIOB JBYyMEPHOTO MacCHBa

3.12

CrnoBapn  (acCOMAaTHBHBIE  MAacCHBBI,  OTOOpakeHHWs).  XOUI-TaOIUIIBI.

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

3.13

Crexku. AmnHanmu3 NpPaBUIBHOCTH CKOOOYHOTO BBIpaXEeHMs. Bbruncienue
apu(pPMETUYECKOTO BBIPAKEHHUS, 3aIIMCAHHOTO B MOCT(PUKCHON popme.

Ouepenu. Micnonb3oBanue ouepenu Al BpEMEHHOI'O XpaHEHUS JaHHbIX

3.14

AnroputMmbl Ha rpadax. IlocTpoeHMe MHMHHMAIbHOIO OCTOBHOTO J€peBa
B3BCHICHHOTO CBA3HOTO HCOPUCHTHUPOBAHHOI'O rpa(i)a. KommaectBo Pa3IIMYHBIX
MyTel MEXIy BEpITMHAMU OPHUEHTHPOBAHHOTO allMKJINYECKOTo rpada. AIroputm

Jenkerpel

3.15

HepeBps. Peanmmsanust nepeBa ¢ MOMONIBIO CCBUIOYHBIX CTPYKTYp. JIBOMYHBIE
(bunapnsie) nepeBbs. [locTpoeHue nepeBa A 3alaHHOTO apUPMETHUYECKOTO
BbIpakeHus. PexypcuBHbIe anropuTMbl 00xoja nepeBa. Mcnonb3oBaHue creka u

odepeau a1 00xoa iepeBa

3.16

JluHamuueckoe mMporpaMMUPOBaHUE KaK METOJ pellieHHus 33/ay C COXpaHEHHUEM
MIPOMEXYTOUHBIX Pe3ylIbTaTOB. 3aJauu, peliaeMble ¢ TOMOIIbIO JUHAMUYECKOTO
MIPOrpaMMUPOBAHUS: BEIYUCIICHUE PEKYPCUBHBIX (DYHKIUH, MOACYET KOJIMYECTBA

BAapHUaHTOB, 3aJJa4r OIITUMHU3alluN

3.17

[Tonsitne 06 0OBEKTHO-OPHUEHTHPOBAHHOM HporpammupoBaHuu. OOBEKTH U
kiaccol. CBoiicTBa U MeTOoAbl 00bEKTOB. OOBEKTHO-OPUECHTHUPOBAHHBINA aHAU3.
Pa3paboTka mporpamMmM Ha OCHOBE OOBEKTHO-OPUEHTHPOBAHHOIO MOJXO0/A.

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

HNudopmanrioHHbie TEXHOIOTHH

4.1

Ananu3 naHHbIX. OCHOBHBIE 3a/layd aHaNIM3a JAHHBIX: MPOTHO3UPOBAHHUE,
KiIaccupuKalys, KiacTepusanus, aHanu3 OTKIoHeHui. [lociemoBarenbHOCTD
pelIeHHs 3324 aHaJIu3a JTaHHBIX: COOp MEPBUYHBIX JAHHBIX, OYUCTKA M OIICHKA
KayecTBa JaHHBIX, BBIOOp M (WMIHM) TOCTPOEHHE MOJENH, MpeoOpazoBaHUe
JTAHHBIX, BU3YyalIM3allMs TaHHBIX, MHTEpIpeTanus pe3ynbratoB. [IporpammHbie
cpenctBa W VIHTepHET-CepBUCHI UIsi OOpaOOTKM W TPEACTaBICHHS JIaHHBIX.

Bonpimne ganneie. MammaHoe o0y4yeHue

4.2

AHanu3 JaHHBIX C TIOMOIIBIO JJIEKTPOHHBIX TaONMUIl. BeluMclieHHe CyMMBI,
cpemHero  apuMETHUecKoro, HaubOoibliero (HAMMEHBIIEro)  3HAYCHHS

Juara3oHa. BrluncieHue KOB(I)(I)I/ILII/ICHTa KOoppCisiiun AOBYX PpsAAOB JaHHBIX.




[TocTpoenue croynOuaThIX, JTUHEWYATHIX W KPYroBbIX auarpamm. [loctpoenue
rpaduxoB ¢yakuii. [logbop MMHUYU TpeHa, pElIeHHe 3a1a4 MPOTHO3UPOBAHUS.

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

4.3

I[I/ICerTI/I?:aIII/If[ npun MaTeMaTNu4YCcCKOM MOACIUPOBAHUN HCIIPCPBIBHBIX
nporeccoB. MojaenupoBanue ABWKEHHS. MojenupoBaHue OHOJOTHYECKUX
CUCTEM. Maremarudeckue MO JCIn B 3KOHOMUKE. Briaucnurenbusie
AKCIIEPUMEHTHI ¢ MojemsiMu. OO0paboTka pe3yinbTaTOB SKCIEpUMEHTa. MeTon
HaMMCHBIINX KBaApaToOB. OHCHKa YUCJIOBBIX IMAapaMETpPOB MOACIUPYEMBIX
00BEKTOB M TpOIleCCOB. BoccTaHOBICHHWE 3aBHCHMOCTEH 10 pe3yiabTaTam

JKCIIEPUMEHTA

4.4

BeposatHOocTHBIE MO/JIETIN. Mertonas! Mownre-Kapuo. NmMurannonHoe

MoenupoBanue. CHUCTEMBI MAaCCOBOTO 0OCITyKUBaHUS

4.5

Tabmuunble (pensauuoHHbIe) 0a3bl JaHHBIX. TabnuIla — mpeIcTaBIeHue CBEACHUI
00 oaHoTHIHBEIX 00BekTax. Ilone, 3amuceh. Kimrou tabmunel. Pabora ¢ rotoBoit
0a3oil gaHHbIX. 3anoyiHeHUe 0a3bl JaHHBIX. llonck, copTupoBKa U (UIBTpPAIUL
JMaHHBIX. 3ampochl Ha BBIOOPKY JaHHBIX. 3alpochl C  IapamMeTpaMu.
Brruncnsiemble 1mosist B 3anpocax.

MHuorotabnuvable 0a3bl JaHHBIX. THIBI CBsi3ed MeXay Tabnuiamu. BuenrHuit

kio4. IlemocTHOCTH 0a3bl JaHHBIX. 3ampPOChl K MHOTOTA0JIMYHBIM 0a3aM JTaHHBIX

4.6

TekctoBeiii mpomeccop. CpeacTtBa TMOMCKAa M aBTO3aMEHBI B TEKCTOBOM
nporeccope. CTpyKTypUpOBaHHbBIE TEKCTOBBIE TOKYMEeHThI. CHOCKH, OTJIaBJICHHE.
[IpaBua 1UTUPOBAHUS HWCTOYHMKOB W OdopMiIeHUs OuOIHorpaduIecKux

CCBIJIIOK




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

METOANYECKHUE MATEPHUAJIBI IS YUUTEJIA

HU®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETU

HUHTEPHET






AOKYMEHT NOANUCAH
3JIEKTPOHHOW nNoanumcbeio
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