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MNOACHUTEJBHASA 3AIINCKA

[Iporpamma no uHpopmaruke (yriayosE€HHBIA YPOBEHb) HA YPOBHE CPEIIHETO
obmero o6Opa3oBaHus pa3paboTaHa Ha OCHOBEe TpeOOBaHMI K pe3yjbTaTaM
OCBOGHHUSI OCHOBHOWM  0Opa3oBaTEeNbHOM  MPOrpaMMbI  CPEAHETO  OOLIETO
oOpazoBanusi, npenctaBieHHbix B @I'OC COO, a Takxke ¢enepanbHOil paboueit
IpOTpaMMbl BOCITUTAHUSI.

[lporpamma 1o wuHpopMaTHKe HaéT MPEACTaBICHHWE O LENAX, oOmei
CTpaTeruu OOYYEHHUs, BOCIHUTAHHUS M Pa3BUTUS OOYy4YaIONIMXCS CpPEeACTBaMU
yuebHoro mpeamera «Wudopmaruka» Ha yriayOaEHHOM YpOBHE, YCTaHABIIMBAET
00s13aTeIbHOE PEeIMETHOE coJiep>KaHue, npeayCcMaTpUBacT ero
CTPYKTYpUPOBaHUE IO pa3jieiaM U TeMaM Kypca, ONpeAelisieT paclpeeieHue ero
1o kinaccaM (rogam H3y4yeHus), 1a€T NPUMEPHOE paclpe/esieHne yyeOHbIX 4acoB
M0 TEMAaTUYECKUM pasfenaM Kypca U  PEKOMEHIyeMylo (IPUMEpPHYIO)
MOCNIEIOBATEIPHOCTh WX  HM3yYeHUS ¢ y4€TOM  MEXKMPEAMETHBIX U
BHYTPUIIPEIMETHBIX  CBf3€H, JIOTUKH Y4eOHOTO TMpollecca, BO3PACTHBIX
0COOEHHOCTEM 00yUaroIUXCSl.

[TporpaMMma 1o uHpOpMaTHKE ONpeAeIseT KOIUUYECTBEHHbIE U KaueCTBEHHBIE
XapaKTePUCTUKU Y4eOHOTO MaTepHaa JIJs KaXIO0TO rojia U3yuyeHusi, B TOM YHUCIIe
JUISL COIEPKATEIIbHOTO HATOJHEHHs] Pa3HOrO BHJAa KOHTPOJS (MPOMEXYTOUHOU
aTTecTalluu oOyuaromuxcs, BCEPOCCUICKUX POBEPOYHBIX pabor,
roCyJlapCTBEHHOM UTOTOBOM aTTectauun). [IporpamMma no undopmaruke siBiaseTcs
OCHOBOM JJIi COCTABJICHHS AaBTOPCKUX YYEOHBIX MpOrpaMM U Y4EeOHUKOB,
MOYPOYHOTO TIAHUPOBAHUS Kypca YIUTEIEM.

HNudopmaTtuka B cpeHeM oO1ieM 00pa30BaHUH OTPAKAET:

CYUIHOCTh HMH(OPMATUKM KaK HAyYHOM JUCUUIUIMHBI, HU3ydarolen
3aKOHOMEPHOCTH IPOTEKAaHUSI U BO3MOKHOCTH aBTOMATHU3alMA UHPOPMAITMOHHBIX
MIPOIIECCOB B Pa3JIMUHBIX CUCTEMAX;

OCHOBHBIE ~ 00lacT  TpUMeHeHUs  WHPOPMATHUKH, TPEKIE  BCETO
nH(GOPMAIIMOHHBIE TEXHOJIOTHH, YIIPABJICHNE U COLMAIBHYIO chepy;

MEXIUCIUIUIMHAPHBIA ~ XapakTep HWHPOPMATUKM ©  WHPOPMALNOHHOM
JESITEIIbHOCTH.

Kypc undopmatuku ajis ypoBHsSI CpeaHEro o0Iero oOpa3oBaHUs SBISETCS
3aBEpIIAIONIMM JTallOM HEMPEpPHIBHOW TMOATOTOBKH OOydYalomuXcsi B 00JacTh
uHGOPMATUKU U HH(DOPMALIMOHHO-KOMMYHHKAIIMOHHBIX TEXHOJIOTHI, Omupaercs
Ha cojiepKaHue Kypca MH(DOPMATHKXA YPOBHS OCHOBHOTO OOIIEro oOpa3oBaHUs U
ONMBIT  TIOCTOSIHHOTO  TMpUMEHEHUs  MHGOPMALMOHHO-KOMMYHHKAIIMOHHBIX
TEXHOJOTHH, Ma€T TEOPETHUECKOE OCMBICICHHE, WHTEPIIPETalui0 U 000O0IIeHHE
3TOTO OTIBITA.



Pesynbrarel  yriyOn€HHOTO ypOBHS HM3ydeHHUsT yd4eOHOro mpeameTa
«Uudopmartuka» OpUEHTHPOBAHBI HA TIOJYyYEHHUE KOMIIETEHTHOCTEH IS
nocieaywneil npodecCUOHATIBHOW JIeITENbHOCTH KaK B paMKax JaHHOU
peIMETHON 00JIaCTH, TaK U B CMEXHBIX ¢ Hel o0nacTsax. OHU BKIIIOYAIOT B ceOs:

OBJIQJICHUE KJIIOYEBBIMU TOHATUSMA W 3aKOHOMEPHOCTSIMHU, HAa KOTOPBIX
CTPOUTCS JaHHAs TpeaMeTHas 00JacTh, paclo3HAaBaHHWE COOTBETCTBYIOIIUX HM
MPU3HAKOB M B3aMMOCBSI3€H, CIOCOOHOCTH AEMOHCTPUPOBATH PA3IMYHbIC MTOIXObI
K U3YUYCHUIO SIBJICHUH, XapaKTEepHBIX JJI1 U3y4aeMOl NpeIMETHON 00JIacTH;

YMEHHE pelaTh THUIOBBIE MPAKTUYECKHE W TEOPETHUYECKUE 3aJ]1ayH,
XapakTEepHbIE ISl KCIOJIb30BAaHHMS METOJOB M HMHCTPYMEHTapusi JaHHOMN
pEeIMETHON 00J1acTH;

HAJIMYUE TMPEACTABICHUN O JAHHOM MpEeAMETHON 00JIacTH Kak IEIOCTHOU
T€OpUU (COBOKYIMHOCTU TEOpPHUI), OCHOBHBIX CBS3SIX CO CMEXHBIMH OOJACTIMU
3HAHUM.

B pamkax yrinyOn€HHOro ypoBHsI U3y4deHUs MH(OpPMATHKUA 00eCIeYnBaAETCA
LeJIeHANPABICHHAs] TIOJITOTOBKA OOYYAIOIIMXCS K MPOJOJDKEHUIO 00pa30BaHUS B
OpraHu3alusax  Opo(ecCuoHaIbHOTO  O0pa3oBaHUsS MO  CHEHUAIBHOCTSIM,
HEIOCPE/ICTBEHHO CBSI3aHHBIM C LU(POBBIMU TEXHOJOTHSIMH, TaKUM Kak
nporpaMMHasi MH)XEHepHs, MH(opmannoHHas 0e301acHOCTb, MH(POPMAIMOHHBIE
CUCTEMBl M TEXHOJOTMU, MOOWJIBHBIE CHUCTEMbl U CETH, OOJbIIME JaHHBIE H
MalIMHHOE O0OYy4Y€HUE, MPOMBIIUICHHBIM WHTEPHET BEIIeH, HCKYCCTBEHHBIN
UHTEIJIEKT, TEXHOJOTMU OeCHpOBOAHOM CBSI3U, POOOTOTEXHUKA, KBAHTOBBIC
TE€XHOJIOTHUH, CHUCTEMBI PAaCIpPENECIEHHOIO PEECTPa, TEXHOJOTHH BUPTYAJIbHOW WU
JIOTIOJTHEHHOM PEaIbHOCTEM.

OcHoBHast 1enb u3ydeHusi yuyeOHoro mnpeamera «WHpopmaTuka» Ha
yIIyOJIEHHOM  ypOBHE CpedHero oOmiero oOpa3oBaHusi —  OOecCIeueHUe
JaIbHENUIIET0 pa3BUTHUS HWH(OPMALMOHHBIX KOMIIETEHUIUH OO0y4aroumerocsi, €ro
TOTOBHOCTH K JKM3HHU B YCIIOBHUSIX Pa3BUBAOILErocs MHPOPMAIIMOHHOTO 00IeCcTBa
Y BO3pACTAIONIEH KOHKYPEHIIMM Ha pbIHKE Tpyaa. B cBs3M C 3TUM H3yyeHUE
uHpopmatuku B 10—11 knaccax oMKHO 00€CIEUUTD:

c(OPMHPOBAHHOCTh MHPOBO33PEHUSI, OCHOBAHHOTO HAa MOHUMAaHUU POJIH
UHPOPMATUKH, HWHPOPMAIMOHHBIX M KOMMYHUKAIIMOHHBIX TEXHOJOTUH B
COBPEMEHHOM OOIIECTBE;

c(hOpPMHPOBAHHOCTH OCHOB JIOTUYECKOTO U aITOPUTMHUYECKOTO MBILIICHUS;

c(OpPMHPOBAHHOCTh YMEHHMHM pa3ianyarh (akThl U OLEHKH, CPaBHUBATH
OLICHOYHBIE BBIBOJBI, BHJIETb HMX CBSI3b C KPUTEPUSMU OLICHUBAHUS W CBS3b
KPUTEPHUEB C ONPEAECIEHHON CUCTEMON LIEHHOCTEM, TPOBEPATH HA IOCTOBEPHOCTH U
00001maTh nHpOpMaIHIo;



cOPMHPOBAHHOCTh  MPEJCTABICHUH O BIUSHUU  WHGOPMAIMOHHBIX
TEXHOJOTHMM Ha >KU3Hb 4YelOBeKa B OOIIECTBE, MOHUMAaHHE COIMAIBHOTO,
SKOHOMHYECKOT0, MOJUTUYECKOTO, KYJIbTYPHOIO, HOPHIMYECKOrO, MPUPOIHOTO,
HPrOHOMHYECKOTO,  MEIULUMHCKOTO U  (PU3MOJIOTMYECKOr0  KOHTEKCTOB
MH(OPMAIMOHHBIX TEXHOJIOTHH;

MPUHATHE MPABOBBIX U 3TUYECKHUX ACTICKTOB HH(POPMAIIMOHHBIX TEXHOJIOTHH,
OCO3HAHHE OTBETCTBEHHOCTH JIIOJEH, BOBICUEHHBIX B CO3[JaHUE U MCIOJIb30BAHUE
MH(OPMAIMOHHBIX CUCTEM, paCIpOCTpaHeHHEe HH(OpMAIUY;

CO37laHHE YCIIOBUW MJisi pa3BUTHUSL HABBIKOB y4eOHOM, MPOEKTHOM, HAYy4YHO-
UCCJIEIOBATENLCKOW U TBOPYECKOM JESITEIbHOCTH, MOTHBAIMKM OOYYaIOIIUXCS K
CaMOPa3BUTHIO.

B conepxxanun yueOHoro mpeametra «MHpopmMaThka» BBIACISIOTCS YETHIPE
TEMATUYECKHUX pa3Jiena.

Paznen «llu¢gpoBasi rpamMoOTHOCTH» TIOCBAILIEH BONPOCAaM YCTPOMCTBA
KOMIIBIOTEPOB U JPYTUX DJIEMEHTOB LUQPPOBOTO OKPYKEHHS, BKIIOYas
KOMITBIOTEPHBIE CETH, UCIIOJIb30BAHUIO CPEICTB ONEPALMOHHON CUCTEMBI, padoTe B
cetd VHTEpHET M UCHOJIB30BAaHUIO HWHTEPHET-CEPBHUCOB, HH(GOPMAILIMIOHHON
0€30I1aCHOCTH.

Paznen «Teopernueckue OCHOBHI HH(pOPMATHKH» BKIIOYAeT B ce0s
MOHATUMHBIMA anmapaT WHPOPMATUKH, BOMPOCHl KOJAMPOBAHUS UH(POpMAIUH,
u3MepeHus MHOOPMALMOHHOTO 00bEMa JIaHHBIX, OCHOBBI QJIreOphl JIOTUKU U
KOMITBIOTEPHOT'O MOJIETTUPOBAHUSI.

Paznen «AaropurmMbl M NPOrpaMMHMPOBAHME» HAIPABICH HAa pa3BUTHE
AITOPUTMHUYECKOTO MBIIIUICHHS, pa3pabOTKy aJTOPUTMOB U OIIEHKY UX CJIOKHOCTH,
dbopMUpOBaHUE HABBIKOB peau3allMi MPOrpaMM Ha s3bIKax MpOrpaMMHUpPOBAHUS
BBICOKOT'O YPOBHH.

Paznen  «MH(popMauMoOHHBbIE  TEXHOJOIMM»  IOCBALIEH  BOIIPOCAM
npuMeHEeHUsT MH(GOPMAIIMOHHBIX TEXHOJOTUN, pPEaTu30BAHHBIX B MPUKIATHBIX
MPOTPaMMHBIX MPOJIYKTaX U MHTEPHET-CEPBHUCAX, B TOM YHUCJE B 3aja4ax aHaJIn3a
JAHHBIX, HMCMOJb30BAHUIO 0a3 JAaHHBIX W 3JEKTPOHHBIX TaOJULl AJI1 PEIICHUS
MPUKIIAIHBIX 3a]1a4.

B npuBenénnom nanee coaepxkanuu ydeOHoro npeamera «Hbopmarukay
KYPCUBOM  BBIJICJICHBl  JIONIOJHUTEIbHBIE TEMBI, KOTOpPbIE HE BXOJAT B
00s3aTeNbHYIO TPOrpaMMy OOyUEHHUsI, HO MOTYT ObITh MPEIOKEHBI I U3yUYECHHUS
OT/ICJIbHBIM MOTUBUPOBAHHBIM U CIIOCOOHBIM 00YYaOIIUMCH.

YrnyOnéHHpld  ypOBeHb U3Y4YeHUST WH(POPMATUKH PEKOMEHAYETCS s
TEXHOJIOTUYECKOTO  MpOQuiIs, OPUEHTUPOBAHHOTO HA  HWHXCHEPHYIO U
WHOOPMAITMOHHYIO C(ephl ACATENHHOCTUA. YTIYyOJEHHBIH YpPOBEHb W3YYCHUS
nH(popMaTUKA 00ECIEYUBAET: MOATOTOBKY O0YyYarolUuXCsi, OPUEHTUPOBAHHBIX Ha



CHEeIUaIbHOCTH B 00JAacCTH WHOOPMAIMOHHBIX TEXHOJOTUA W WHXKCHEPHBIC
CHEUUAIBHOCTH, yYacTHE B MPOEKTHOM M HCCIIEIOBATEIILCKON NIEsITEIbHOCTH,
CBS3aHHOM C COBPEMCHHBIMH HAMNPABICHUSIMH OTpacid HHGOPMAIMOHHO-
KOMMYHUKAIIMOHHBIX TEXHOJOTUH, MOATOTOBKY K YYaCTHIO B OJIMMITHAaX U clayde
EnuHoro rocyiapcTBEHHOTO K3aMeHa Mo HH(pOpMaTHKeE.

[TocnenoBaTeNbHOCTh M3YYEHHUSI TEM B MpeAeiaX OJHOro rojaa oOy4YeHUs
MOXET OBITh HM3MEHEHa MO YCMOTPECHHIO YYHTENI NpH TOATOTOBKE paboueit
MPOrpaMMbl U TOYPOUHOTO MJIAHUPOBAHMSL.

OO11ee YnCciI0 YacoB, PEKOMEHOBAaHHBIX JIJISl U3ydeHUus uHGopMaTuKu — 272
yaca: B 10 kmacce — 136 yacoB (4 daca B Hezento), B 11 kinacce — 136 gacoB (4 yaca
B HEJEIIO).



COAEPXKXAHUE OBYUYEHUA
10 KITACC

Hu¢poBass rpaMOTHOCTH

TpeOoBaHusi TEXHUKM O€30MAaCHOCTM M TUTHMEHBI TIpu paboTe C
KOMITBIOTEPAMH U IPYTUMU KOMITIOHEHTaMU IIU(DPOBOTO OKPYKEHUSI.

[TpuHIUIIBI pabOTHl KOMIIBIOTEPOB U KOMIIBIOTEPHBIX CUCTEM. APXUTEKTypa
dbon Heiimana. ABTOMAaTHYECKOE BBIOJIHCHUE MPOTPAMMBI  MPOIIECCOPOM.
OnepatvBHasi, MOCTOSIHHAs W JOJrOBpeMeHHas mnamsitb. OOMEH JaHHBIMHU C
OMOINIbI0 IKUH. KOHTpOJIEpsl BHEMIHUX YCTPOUCTB. [IpsAMOi 1OCTYN K aMsITH.

OCHOBHBIE ~ TEHACHUWU  PA3BUTHUS KOMIIBIOTEPHBIX ~ TEXHOJOTHM.
[TapaiutenbHbie BBIYHCIICHUS. MHoromnponeccopHsie CHUCTEMBI.
CynepkoMmnbloTepbl. PacnipenenéHHble BRIYUCIUTENBHBIE CUCTEMBI U 00paboTKa
OonpmIMX JaHHBIX. MOOWIIbHBIE LHU(PPOBBIE YCTpOWCTBA © HMX pPOJb B
KOMMYHHKALUSX. BcrpoenHnslie KOMITBIOTEPBI. MUKPOKOHTPOJLIEPHL.
Po6oTu3upoBaHHbIEC TPOU3BOJICTBA.

[IporpammHoe oOecreueHre KOMIBIOTEPOB U KOMITBIOTEPHBIX cucTeM. Bubl
nporpaMMHOro obecredyeHuss U UX HazHaueHue. OCOOEHHOCTH MPOTPaMMHOTO
oOecrieueHuss MOOWIBHBIX yCTpocTB. [lapamienbHoe mnporpaMMUpOBaHUE.
CucremHoe mnporpamMMHoe obOecrnedueHue. OmnepalOHHBIE CUCTEMBI. Y THIIUTHI.
HpaiiBeppl  ycTpouctB. MHCTasiuuss W JEUHCTAULALMUSA  OPOrPAMMHOIO
oOecreyeHusl.

@aitnoBbie cucTembl. [IpUHIMIBI pa3MelieHUuss U HUMEHOBaHUS (aijIoB B
noyroBpeMeHHoi namsaty. [labmons! 11t onucanus rpymi (haisos.

[Iporpammuoe obecnieuenue. JInneH3upoBaHue MPOrpaMMHOTO 0OECTICUCHMUSI
u uudpoBeix pecypcoB. Ilpompuerapuoe u  cBOOOAHOE MPOrpaMMHOE
obecnieuenue. Kommepueckoe 1 HEKOMMEPUECKOE UCIIOIb30BaHUE MTPOTPAMMHOTO
obecrieueHuss U 1UPPOBBIX pecypcoB. OTBETCTBEHHOCTb, YCTaHABJIMBaeMas
3aKOHOaTenbCcTBOM Poccuiickorn @enepanuy 3a HENPABOMEPHOE HCIOJIb30BAHUE
MIPOTPaMMHOT0 oOecTieueHus U IU(PPOBBIX PECYPCOB.

[IpUHIUIIBI IOCTPOCHUS W annapaTHbIEe KOMIIOHEHThI KOMIIBIOTEPHBIX CETEH.
CereBbie npotokosbl. Cete UHTEpHET. Anpecanus B cetu MHTepHeT. [IpoToKoIIBI
cteka TCP/IP. Cuctema JOMEHHBIX UMEH.

Pa3nenenne IP-cetm Ha moacetm ¢ moMomipro Macok nonacereid. CereBoe
agMuHUCTpUpoBaHue. [loydyeHne AaHHBIX O CETEBBIX HACTPOMKAX KOMIBIOTEpA.
[IpoBepka Hanmmuus CBA3M C y3ia0M ceth. OnpeneneHue mapuipyTra JIBHKCHUS
MAKETOB.

Buner  nmestenbHoct B cetu  HMaTepHer. CepBucel  HMHTepHerTa.
['eonndopmaIimoHHbIe CUCTEMBI. | €0JIOKAIIMOHHBIE CEPBUCHI PEAIBHOTO BPEMEHU



(Hampumep, JIOKamusi MOOWJIBHBIX TEIe(POHOB, OMpPENCICHUE 3arpyKEHHOCTH
aBTOMAruCTpajeii), HHTEPHET-TOPTOBIIS, OpOHUPOBAHUE OUIIETOB ¥ TOCTHHHUII.

['ocynapcTBeHHBIE 3JEKTPOHHBIE CEPBUCHI U ycinyru. ColuaibHbIE CETH —
OpraHu3aiys KOJUJIEKTMBHOTO B3auUMOJIEUCTBHS U oOMeHa naHHbIMU. CeTeBoi
ATUKET: MpaBWiia MOBeleHUd B KubOepmpoctpaHcTBe. [Ipobiema momiMHHOCTH
nosyuyeHHOM nHpopmanuu. OTKpBITEIE 00pa30BaTeNIbHbBIE PECYPCHI.

TexHOTeHHbIE M SKOHOMHUYECKHE YTpO3bl, CBS3aHHBIC C HCIOJIb30BAaHUEM
MH(OPMAIMOHHO-KOMMYHHUKAIIMOHHBIX TeXHOJoTuid. O01ue mpodiieMbl 3alUThl
uHdpopmaiuu 1 uHbopmalrmoHHOW  Oe3omacHocTu. CpeacTBa  3alIUTHI
uH(pOpMaAIMU B KOMIIBIOTEPAX, KOMIBIOTEPHBIX CETSAX U aBTOMATHU3UPOBAHHBIX
nHQOpPMAITMOHHBIX  cHucTeMax. lIpaBoBoe obecmeueHne WHGOPMAIIMOHHON
0€30IacCHOCTH.

[IpenoTBpanieHue HECAHKIIMOHUPOBAHHOTO aocTyna K JUYHOU
KOH(DUIeHIMANTBbHON HH(POpPMAIIUK, XPaHSIIEHCsS Ha MEPCOHATILHOM KOMIIBIOTEpE,
MOOMJIBHBIX YCTpOHCTBax. BpemoHocHOe mporpaMmHoe oOecreueHrne u CrocoObl
OOpbObI ¢ HUM. AHTUBUPYCHBIE MporpamMmbl. OpraHu3zanus JUYHOTO apXuBa
uH(popmanuu. PezepBHoe konupoBanue. [laponbHas 3ammTa apxusa.

[udpoBanne naHHbix. CUMMETPUYHBIE W HECUMMETPUYHBIC IIUQPHIL.
[udpsr npoctoit 3amensl. [Mudp Lezaps. [udp Buxenepa. Anroputm
mdpoBanus RSA.

Teopernueckne 0CHOBbI HHPOPMATHUKH

Nudopmanus, nanusie u 3HaHus. MudopmarmonHsie mporeccsl B MPUPO/IE,
TEXHUKE U 00IIIEeCTBE.

HempepbiBHBIE W JTUCKpPETHBIE BEJIWYUMHBI W CUTHAIBI. HeobxoammocTh
JUCKpeTH3aluu UHGOpMaIlMU, TPEeIHA3HAUYCHHOW ISl XpaHEHUs, Tnepejadyu u
00paboTKH B IU(PPOBBIX CUCTEMAX.

JBonuHoe koaupoBaHue. PaBHOMEpHbIE U  HEPaBHOMEPHBIE  KOJbI.
JlexoaupoBaHue COOOIEHMI, 3aITMCAHHBIX C MOMOIIBI0 HEPABHOMEPHBIX KOJIOB.
Ycnoue @ano. IlocTpoeHHe OJHO3HAYHO AEKOIUPYEMBIX KOJOB C MOMOUIBIO
nepeBa. Enunuiiel u3aMepenus: koaudectBa uHbopmanuu. AnaBUTHBIA MOIXO0A K
OLICHKE KOJIMY€eCTBa UHPOPMALIUU.

Cucrembl cumcienus. Pa3BépHyTas 3amuch UENBIX W APOOHBIX YHCEN B
MO3UIIMOHHOW cucTeme cuucieHusi. CBOWCTBa MO3UIIMOHHOW 3amuCH  YuUCa:
KOJIMYECTBO MU(P B 3alUCH, MPU3HAK JEIMMOCTH YMCIia HA OCHOBAHUE CUCTEMBbI
CUHMCJICHUS. AJITOPUTM TI€PEBO/Ia LIEJIOr0 Ynciia U3 P-u4HOM CUCTEMBbI CUMCIICHUS B
JECATUYHYI0. ANTOPUTM TMepeBoJa KOHEUHOW P-wdHOW npoOu B NECSITHUHYIO.
AJNTOpUTM TIEPEBOJIA LIEJIOTO YHUCIAa U3 JECATUYHOW CUCTEMBI CUUCIEHUs B P-
nuyHyro. [lepeBox koHewHOU pAecaTUYHOW npobu B P-munyro. J[BouuHas,
BOCbMEPHUYHAS M IIECTHAIATEPUYHAS] CUCTEMBbI CUMCIICHHUSI, CBSI3b MEXKIY HUMHU.



Apudmernueckne orepanydd B TO3UIIMOHHBIX CHUCTEMaxX CUHCIEHUsA. TponyHas
YpaBHOBEIIIEHHAs! CUCTEMAa CUUCIICHUS. JIBONUHO-/IeCATUYHAS CUCTEMA CUUCIICHUS.

KomupoBanme TtekcroB. KomupoBka ASCII. OpnoGaiiTHBIE KOIWPOBKHU.
Cranpapr UNICODE. Koauposka UTF-8. Omnpenenenue uH(POPMAIMOHHOTO
00BbEMAa TEKCTOBBIX COOOIIIEHUH.

KoaupoBanne  m3oOpaxkenuit. OueHka uHQOpMAMOHHOTO  00BEMa
rpaUUIeCKuX TaHHBIX MMPHU 3aJIaHHBIX Pa3pelIeHUH U TTyOMHE KOIUPOBAHUS I[BETA.
[IBeToBbie Monenu. BektopHoe komupoBaHue. Popmarbl rpaduyeckux (aitios.
Tpé&xmepnas rpaduka. GpakranpHas rpaduka.

Koaupoanue 3Byka. OuieHka HHPOPMAIMOHHOTO 00bEMa 3BYKOBBIX JTAHHBIX
MIPU 33JIaHHBIX YaCTOTE AUCKPETU3ALMU U PA3PSIAHOCTH KOAUPOBAHUS.

AnreOpa noruku. IloHsiTue BbICKa3biBaHUs. BpIcka3biBaTenbHbIE (HOPMBI
(npenukatbl). KBaHTOPBI CyI11€CTBOBAHUS U BCEOOITHOCTH.

Jlornyeckue omneparuu. TaOauIBl MCTUHHOCTH. Jlormueckue BBIpAXKEHUS.
Jlornueckue TtoxzaecTBa. JloKa3aTeabCTBO JIOTMYECKUX TOXKJIECTB C IOMOILIBIO
Ta0JIML ICTUHHOCTH. JIorndeckue onepanuy U onepalny HaJl MHOKECTBaAMHU.

3aKkoHbl aureOpbl JOTMKHA. OKBHBAJICHTHBIE IMPEOOPA30BAHMS JIOTHYECKUX
BbIpaxkeHUi. Jlornueckue ypaBHEHHSI U CUCTEMbI YPABHEHHUIA.

Jlornyeckue GyHKIUUA. 3aBUCUMOCTb KOJIMYECTBA BO3MOXKHBIX JIOTUYECKHUX
GyHKIUN OT KOIMYeCTBa apryMeHTOB. [10HbIE CHCTEMBI JIOTHYECKUX (PYHKIIUM.

Kanonnueckne  QopMbl  JIorMuecKMX  BbIpakeHHil.  CoBEpILIEHHBIE
JU3BIOHKTUBHBIE M KOHBIOHKTHBHBICE HOpPMaJbHBIE (OPMBI, AJITOPUTMBI HX
MOCTPOEHUS TIO TaOJIUIE UICTHHHOCTH.

Jlormyeckue »s1eMEHTHI B cocTaBe KommbloTepa. Tpurrep. Cymmarop.
MHuoropaspsaneiii cymmarop. [loctpoenne cxeM Ha JIOTMYECKHX JJIEMEHTAxX IO
3aJITaHHOMY JIOTHYECKOMY BBIPQXKEHHUIO. 3aMKCh JIOTMYECKOTO BBIPAXKEHUS 10
JIOTUYECKOM CXEME.

[IpencraBiieHre LENbIX YKHCEN B MHaMATH KoMIbioTepa. OrpaHUYe€HHOCTH
Jana3oHa 4Kcell MNpU OrpaHUYEeHMHM KOJWYecTBa paspsiaoB. [lepenosHenue
pa3psiiHON ceTKU. be33HakoBbIe M 3HAKOBBIC JaHHBIC. 3HAKOBBIA OUT. J|BOMUYHBIN
JIOTIOJTHUTENIBHBIN KO/ OTPULIATEIIbHBIX YUCE.

[lobutoBbie norumyeckue omnepanuu. Jlornmyeckuii, apupMeTUUECKH W
nukinyeckuii  capurn.  [lludpoBanune ¢ moMompr0 TOOMTOBOM — omepanuu
«uckimoyaroniee NJIN».

[IpencraBnenre BEHIECTBEHHBIX YHUCEN B MaMATH KOMIbIOTEpa. 3Havarias
4acTh M MOPSAJIOK 4ucia. Jluama3oH 3HAUCHUN BEIIECTBEHHBIX duced. [IpoOiemsr
XpaHEHUs BEIIECTBEHHBIX 4YHCEJ, CBSA3aHHBIE C OrPAHUYEHUEM KOJIMYECTBA
pa3psnoB. BbllonHeHue omnepanuié C BEIIECTBEHHBIMM YHUCIAaMU, HAKOILUICHUE
OIM1OOK MPU BBIYUCIICHUSIX.



AJITOPUTMBI U IPOrPpaAaMMHPOBaHUE

Omnpenenenre BO3MOXHBIX PE3yJNbTaTOB pabOThl MPOCTEHIINX aIrOPUTMOB
YIOPABJICHHUS HCIOIHUTEISIMU WU BBIYMCIUTEIBHBIX alroputmoB. OrpeaeneHue
UCXOJHBIX JAHHBIX, IPU KOTOPBIX aJITOPUTM MOKET AaTh TpeOyeMblil pe3yibTar.

Otanbl penieHUs 3aJad Ha KoMIbroTepe. MHCTpyMeHTanpHbBIE CpeacTBa:
TPAHCIATOP, OTJIATUUK, NpoGuIupoBIMK. KoMmumismus u UHTepHperanus
nporpamm. BupTyanbHble MalllUHBI.

WnTerpupoBanHas cpeaa pa3paboTku. MeToapl  OTIaAKM — MPOrPaMM.
Hcnonp3oBaHue TpaccUpOBOYHBIX Tadmul. Ornanounbiii BeiBoA. IlomaroBoe
BBIIIOJIHEHHE ITporpammel. Todku octaHoBa. [IpocMOTp 3HaueHUI IEPEMEHHBIX.

Azpik  mporpammupoBanus (Python, Java, C+4++, C#). Tumbel JgaHHBIX:
LEJIOYUCIIEHHbIC, BEIECTBEHHbIC, CHUMBOJIbHBIC, JIOTHYECKHE. BeTBineHus.
Cnoxuble ycinoBus. Iluknel ¢ ycinoBueM. [LlUMKiael 1O IEpEeMEHHOM.
B3auMo3aMeHsI€EMOCTh  pa3IMYHBIX  BUAOB  IMKJIOB. HBapuaHT ULHUKIIA.
CocTraBneHue IUKIAa C HUCHOJIb30BAaHUEM 3apaHee OMNPENEIEHHOr0 HHBapHaHTa
LUKJIA.

JIoOKyMEHTHUpPOBaHUE porpamm. Hcnons3zoBanue KOMMEHTAapHUEB.
[ToaroToBka onvcaHus IPOrpaMMbl U HHCTPYKIIMH IS ITOJIB30BATEIIS.

AAroput™Mbl 00pabOTKHU HATypaJIbHBIX YHCEN, 3allMCAHHBIX B MO3UIIMOHHBIX
CUCTEMAaX CYHUCJIEHMs: pa30MeHHe 3alucu 4Yucia Ha OTAENbHble LHUQPHI,
HAaXOXXJEHUE CYMMbl W TpOU3BEIEHUS UU(Dp, HAXOKIACHUE MaKCUMAIbHON
(MUHUMATBHON) UDPHI.

HaxoxaeHue Bcex MpOCTBIX YMCEN B 33JlaHHOM JuanasoHe. [Ipeacrasienue
yuciia B BUJIe HA0Opa MPOCTBIX COMHOXKUTENEH. AJITOPUTM OBICTPOTO BO3BEICHUS
B CTEIICHb.

OOpaboTka JaHHBIX, XpaHALIUXcs B (paitnax. TekcToBble U TBOMYHBIE (Pailibl.
daitnoBbie TIepeMeHHBbIE ((aiioBbie ykazatenu). UrteHue u3 daina. 3amnuch B
daii.

Pa36uenue 3anaun Ha noazanayu. [logmporpaMmsl (poueayphl U GYyHKIIUH).
Pekypcus. PexkypcuBHble 00beKTHl ((pakransl). PekypcuBHbIE Mpouenypbl u
¢bynkuuu. Mcnonb3oBaHue cTeka sl OpraHu3alii PEKYPCUBHBIX BHI30BOB.

Hcnonp3oBaHue CcTaHAAPTHOW OMOMMOTEKH s3bIKa MHPOrPaMMHUPOBAHUS.
[Tonkmtouenne  OUOMMOTEK  MOANPOTPAMM  CTOPOHHUX  MPOU3BOJUTENECH.
MoaynbpHBIN IPUHIUII IOCTPOEHUS IIPOTPAMM.

Yucnennple MeTonpl. TouHoe © TNPUOMIDKEHHOE pEIICHUS 3ajayM.
YucneHHble METO/IbI PELLICHUS] YpaBHEHH: MeTo1 niepebopa, METOJ MOJIOBUHHOTO
nenenus. [TpubnmxkéHHOe BBIYMCIEHUE JJIUH KPUBBIX. BbIuncieHue miomaaen
buryp ¢ mNOMOUIbIO YHMCIEHHBIX METOAOB (METOJ MNPSMOYTOJbHUKOB, METOA



Tpaneuunii). Ilonck wmakcumyma (MuHUMYMa) (YHKIMKA OJHOM MepeMeHHOU
METO/I0M MTOJIOBUHHOTO JIEJIEHHUS.

OOpaboTka CHUMBOJIBHBIX JaHHBIX. BcTpoeHHble  (QYHKIMM  sI3bIKa
POrpaMMUPOBaHUS 1Ji1 00pabOTKH CUMBOJIBHBIX CTPOK. AJITOPUTMBI 00pabOTKH
CUMBOJIBHBIX CTPOK: IMOJCYET KOJIMYECTBA TMOSIBJICHUA CHUMBOJIAa B CTpPOKE,
pa30HeHre CTPOKM Ha CJIOBa MO NPOOETbHBIM CHMBOJIAM, TOUCK MOJCTPOKHU
BHYTPH JAaHHOW CTPOKHM, 3aME€HA HAWJCHHOW MOJACTPOKM HA JPYIYIO CTPOKY.
['eHepanius Bcex CJIOB B HEKOTOPOM alihaBUTE, YIOBIETBOPSIOUIUX 3aJlaHHBIM
orpanndeHusiM. [IpeobpazoBanue ynciia B CHMBOJIBHYIO CTPOKY U 00OpaTHO.

MaccuBbl M MOCHEAOBATENILHOCTH 4KceNl. Bbruuciienne 0000MIEHHBIX
XapaKTEPUCTHUK 3JIEMEHTOB MACCHBA MJIM YUCIIOBOM MOCIEA0BATEILHOCTH (CyMMBI,
MPOU3BENICHUS, CPEAHETO APUPMETHUYECKOTO, MUHUMAJIHLHOTO U MaKCHUMAaJIbHOTO
AJIEMEHTOB, KOJIMYECTBA 3JIEMEHTOB, YAOBJIETBOPSIOIIMX 33JaHHOMY YCIIOBHIO).
JInHENHbIN MOUCK 3aJaHHOTO 3HAYEHHUS B MACCHUBE.

CopTtupoBka 0AHOMEPHOTO MaccuBa. [IpocThie METOIBI COPTUPOBKU (METO
y3bIpbKa, METOJl BbIOOpa, COPTHUpOBKA BcTaBKamu). COpPTUPOBKA CIUSHUEM.
beictpas coptupoBka MaccuBa (aiaroputMm QuickSort). J[BOMYHBI MOUCK B
OTCOPTUPOBAHHOM MAacCCHUBE.

JIBymepHbIe MaccuBbl (MaTpHIlbl). AJTOPUTMBI O0OpaOOTKM JBYMEPHBIX
MacCCHBOB: 3aII0OJHEHUE JBYMEPHOIO YHCIOBOTO MACCHBA MO 33JJaHHBIM IIpaBUJIaM,
MOMCK AJIEMEHTA B IBYMEPHOM MAacCHBE, BBIUHMCIEHUE MAaKCUMyMa (MUHUMYMa) U
CYMMBI 3JIEMEHTOB JBYMEPHOTO MacCHBa, IEPECTaHOBKA CTPOK M CTOJIOLOB
JBYMEPHOT'O MacCHBa.

HNudopmanuoHHbIe TEXHOJIOTMH

TekcToBbIil Tporieccop. PenaktupoBanue u dopmatupoBanue. IIpoBepka
opdorpadun m rpammatukud. CpencrTBa TMOHMCKAa U aBTO3aMEHbI B TEKCTOBOM
nporneccope.  Mcnonb3oBanue  ctwiiel.  CTpyKTypUpOBaHHbIE  TEKCTOBbBIE
nokymeHThl. CHOCkH, ornaBieHue. KomiekTuBHas paboTra ¢ JIOKYMEHTaMH.
NHCTpyMEHTBI pElEH3UPOBAaHUS B TEKCTOBBIX Mpoueccopax. O0iayHble CEpBUCHI.
Henoass mepenucka. Pedepar. I[lpaBuwia 1uuTHpOBaHHMS HCTOYHUKOB U
opopmieHuss Oubnuorpaguueckux ccpuiok. OQopMmieHue Crucka JIUTepaTyphl.
3HAKOMCTBO C KOMIIBIOTEpPHOW BEPCTKOM TeKcTa. TeXHHYecKHue CpeicTBa BBOJIA
Tekcta. Crnenuanu3upoBaHHBIE CpPEACTBA PEAAKTHUPOBAHUS MAaTEMaTUYECKHUX
TEKCTOB.

AHanu3 naHHbiX. OCHOBHBIE 3a/lauyd aHaIW3a JAHHBIX: MPOTHO3UPOBAHUE,
Kiaccuukaiys, KiacTepuszaius, aHaiu3 OTkIoHeHu#. [locienoBaTtenbHOCTH
perieHus 3a7a4 aHajan3a JaHHBIX: COOp MEPBUYHBIX JITAHHBIX, OUYMCTKA U OIICHKA
KauecTBa JaHHBIX, BHIOOP W/WJIM MOCTPOEHUE MOJIeNH, MpeoOpa3oBaHue JaHHBIX,
BU3YyallM3allisl JAHHBIX, MHTEpIIpEeTalusl pe3ynbTaToB. [IporpammHubie cpencTtBa u



WHTEPHET-CEPBUCHI 11 00paOOTKM U MPEICTABICHUS JaHHBIX. bombie naHHbIE.
MamunHoe o0yuenue. aTemekTyanpHbIi aHAIU3 TaHHBIX.

AHaJIN3 JIaHHBIX C MOMOIIBIO 3JIEKTPOHHBIX TaONUIl. BbluncieHHe CyMMBbl,
cpeaHero apudMeTHIeCKOro, HauOOJIbIIET0 (HAMMEHBIIIET0) 3HAUCHUS JTUara3oHa.
Brruncnenne koddduiimeHTa Koppessiiuud ABYX psAnoB gaHHbIX. [loctpoenue
CTOJIOYATHIX, JMHEHYATBIX W KPYroBbIX jguarpamm. I[loctpoenue rpadukoB
¢dbyukuii. [Togbop auHMM TpeH[a, pelieHne 3a/1a4 MPOTHO3UPOBAHUSI.

UucnenHoe perieHue ypaBHEHHMH C TOMOIIBI0 Tojabopa mapamerpa.
OnrtuMuzanus Kak MOMCK HAWJIyYIIero pelieHus B 3aJaHHbIX yCIoBUsIX. LleneBas
byukius, orpaHudeHus. JlokanbHbie W TJI00AJBHBIA MHUHHUMYMBI IIEJIEBOMN
dbyaknuu. Pemenne 3amad oNTUMHA3AIUIN C TIOMOIIBIO AJICKTPOHHBIX TaOJIHII.

11 KIIACC

Teopernueckne 0CHOBbI HHPOPMATHKHU

Teopernueckue mMOAXOAbI K OLIGHKE KOJM4ecTBa WHGOpMAIMU. 3aKoH
annutuBHOCTH MH(opmaruu. @opmyna Xaptiu. MHbopmanus U BEpOATHOCTS.
®opwmyna lllenHoHa.

Anroputmel  cxkatust JnaHHbIXx. AsnroputM RLE. Anroputm Xaddwmana.
Anroputm LZW. ANTOpUTMBI CKAaTHS JAHHBIX C MOTEPSMH. Y MEHBIICHUE
rIyOuHBI KogupoBaHus 11Beta. OCHOBHBIC Ujien anroputmoB cxkatus JPEG, MP3.

CkopocTh mepeadyu  JaHHBIX. 3aBUCHUMOCTb BPEMEHH Iepeayud  OT
MH(POPMAITMOHHOTO 00BhEMA JTAHHBIX U XAPAKTEPUCTUK KaHama CBs3U. [IpuunHbI
BO3HUKHOBEHHUs OMMUOOK TIpU Tiepenade JaHHbIX. KoJbl, MO3BOJISIONINE
OoOHapy>KMBaTh W HUCIPABJIATh OIMIMOKHM, BO3HUKAIONIME TPH TMepenaye TaHHBIX.
Paccrosinne Xaommunra. Koguposanue ¢ moBropenuem 0utoB. Koapl XomMuHra.

Cucrembl. KOMIOHEHTBI CcHUCTEMBI W UX B3aumopcucTBue. CUCTEMHBIN
addekrt. Ynpapnenue kak nHGopMaloHHbli nponecc. OOpaTHas CBS3b.

Mopenun u moxenupoBanue. Llens mMoaennpoBanuss. COOTBETCTBHE MOJEIH
MOJICIIUPYEMOMY OOBEKTY WJIM MPOIECCy, enu MojaenupoBanus. dopmanuzanus
MPUKIIAIHBIX 3a]1a4.

[IpencraBnenne pe3yabTaTOB MOJAEIHUPOBAaHUS B BUAE, YIOOHOM ISt
BOCIIpUATHS yeoBeKoM. I'paduueckoe npeacrapieHue JaHHBIX (CXEMBbI, TaOJIHIIbI,
rpadukn).

I'padpr. OcHoBubie moHATHS. Buasl rpados. Onucanue rpadoB ¢ MOMOIIBIO
MATpULl CMEXKHOCTH, BECOBBIX MATpPHUIL, CIHMCKOB CMEXHOCTH. PemeHune
AITOPUTMUYECKUX  3aJ1ad, CBSI3aHHBIX C aHalu3oM TpadoB (IMOCTpOCHUE
ONTUMAJLHOTO TYTH MEXJIYy BepliMHaMu Tpada, ompeaesieHHe KOoJIUYeCTBa
pPa3IMUHBIX MyTEeH MEXAy BEpUIMHAMH OPUEHTUPOBAHHOIO AlUKIUYECKOTO

rpada).



JlepeBns. bunaproe nepeBo. JlepeBbs momcka. CrocoObl 00xoma mepena.
[IpencraBienne apuMeTHUECKUX BBIpAKEHUN B BUAE AepeBa. [[uckpeTHble Urpbl
JIBYX UTPOKOB C mojHOU nHpopManuen. [Toctpoenue aepesa nepedbopa BapuaHTOB,
OINKMCAaHUE CTPATETUU UTPhl B TaOJWYHOU (hopMe. BBIMIPBILIHBIE U IPOUTPHIIIHBIE
NO3ULIMN. BEIMTPBIIIHBIE CTPATETUN.

CpeacTBa MCKYCCTBEHHOr0 HMHTeJIEKTa. CepBHUCHI MAIIMHHOIO IMEpeBOAa U
pacmo3HaBaHus ycTHOUM peun. KornutuBHbIe cepBUCHl. UneHTHPHUKAIUS U TOUCK
U300paKeHUH, pacno3HaBaHUE T, CamooOyuaromuecs CUCTEMBI.
VcKyCCTBEHHBI MHTEIIEKT B KOMIIBIOTEPHBIX Urpax. Mcronb3oBaHME METOIOB
UCKYCCTBEHHOI'O MHTEJUIEKTa B 00y4aromux cucreMax. lMcnoiap3oBaHuE METO/I0B
MCKYCCTBEHHOI'O0 MHTEIJIEKTa B poOoToTexHuKe. MHTepHeT Bemieil. IlepcnexkTuBbl
Pa3BUTHS KOMIIBIOTEPHBIX MHTEIUIEKTYAJIBHBIX cUCTEM. HellpoHHbIE ceTH.

AJITOPUTMBI H IPOrPAMMHPOBaHHUE

@opManuzanus  HOHATHS — anropurma.  MammHa  TeropuHra — Kak
YHUBEpCaJIbHas MOENb BeruncieHui. Tezuc Yépua—TwropuHra.

OneHka CII0XKHOCTH BbIUMCICHUN. BpeMsa paboTsel U 00BEM HCIONB3yeMOM
NaMsTH, HWX 3aBAUCHMOCTb OT pa3Mepa HMCXOAHBIX JaHHbIX. OleHka
ACUMIITOTHYECKOW CJIOKHOCTH  aJIrOPUTMOB. AJNTOPUTMBI  IOJMHOMHUAIBHOU
cinoxxHoctd. Ilepebopubie anroputmbsl. llpuMepsl pa3iaMyHBIX —aAJITOPUTMOB
peleHns OJHOM 3a/1a4i, KOTOPBIE UMEIOT PA3IMYHYIO CIOKHOCTb.

[lonck mpOCTBIX 4YMCEN B 3aJaHHOM JHAIMlA30HE C IOMOIIBI0 AJITOPUTMA
«pemiero DparocheHar.

MHoropa3psaHble 1ieible Yuciia, 3a7a4i JJIMHHON apupMeTHKY.

CnoBapu  (accollMaTUBHBIE MAaCCHUBBI, OTOOpaKeHHUs). XOII-TAOJHIIBI.
[TocTpoenue anpaBUTHO-4ACTOTHOTO CJIOBAPS ISl 3aJaHHOTO TEKCTA.

Creku. AHamM3 TMPaBUIBHOCTH CKOOOYHOIO BBIpaKEHHs. Bbluncienue
apu(PpMETUIECKOTO BBIPAKEHUS, 3aMIMCAHHOTO B MOCT(PUKCHOM opMme.

Ouepenu. Mcnosib30BaHue ouepenn Jisi BpEMEHHOTO XPaHEHUS JaHHBIX.

Anroputmbel Ha Tpadax. I[locTpoeHne MHHMMaIbHOIO OCTOBHOTO J€peBa
B3BEUIEHHOTO CBS3HOTO HEOpPUEHTUpOBaHHOro rpada. KoauuecTBo pa3inyHbIX
nyTel MeXay BepUIMHAMU OPHEHTHPOBAHHOI'O allMKJIMYECKOro rpada. AJroputMm
JleKCTpHl.

[epeBps. Peanuzanus nepeBa ¢ MOMOIIBIO CCBUIOYHBIX CTPYKTYp. JlBOWUYHbBIE
(ounapubie) naepeBbs. I[locTpoeHue naepeBa Ajid 33aJaHHOTO apU(PMETHUECKOTO
BbIpakeHUs. PekypcuBHbIe anroputmbl 00xona aepesa. Mcmnoiab3oBaHue cTeka U
ouepenu s 00xXoaa iepeBa.

JluHamMpyeckoe NporpaMMHUpPOBAaHME Kak METOJ pelIeHus 3a1ad ¢
COXpPaHEHUEM MPOMEXKYTOUYHBIX PE3YyJIbTAaTOB. 3aJaud, PEIIAEMBIE C MOMOILIBIO



JUHAMHYECKOTO TMPOTPAaMMHUPOBAHUS: BBIYUCICHHE PEKYPCUBHBIX (DYHKIIHH,
MOJICYET KOJIMYECTBA BAPUAHTOB, 3a/1a4M ONTUMHU3ALIHH.

[TonsiTe 00 OOBEKTHO-OPUEHTUPOBAHHOM MPOrpaMMHpOBaHUU. OOBEKTHI U
kiaccbl. CBOMCTBa UM METO/bI O0BEKTOB. OOBEKTHO-OPUEHTUPOBAHHBIA aHAJIU3.
Pa3paboTka mnporpaMm Ha OCHOBE OOBEKTHO-OPUEHTHUPOBAHHOTO TOJXOJA.
WNHKancynsuus, HacaeA0BaHue, MOIUMOP(U3M.

Cpenbl  ObicTpoit pa3paboTku mporpamm. [IpoexTupoBanue wuHTepdeiica
noib3oBatens. Vcnonb3oBaHWE TOTOBBIX — YIPABISIEMBIX  3JEMEHTOB IS
MOCTPOEHUs HHTEpdeEiica.

O630p  s3blkOB  mporpammupoBaHus.  [lomstme o  mapaaurmax
IPOrpaMMUPOBAHMUS.

HNupopMmaniuoHHBIE TEXHOJIOTHH

Oranbl  KOMIIBIOTEPHO-MaTEMaTUYECKOrO0  MOJECIMPOBAaHUA: IOCTAaHOBKA
3ajaud, pa3paboTKa MOJENHM, TECTUPOBAHUE  MOJEIH, KOMIBIOTEPHBIN
AKCIIEPUMEHT, aHAJIU3 PE3YJIbTaTOB MOAECIUPOBAHUS.

Juckpernzanuss NOpu MaTEMaTUYECKOM MOJEIMPOBAHUU HENPEPBIBHBIX
npoueccoB. MogaenupoBaHue JABMKEHHS. MojaenupoBaHue — OMOJOTMYECKHX
cucTteM. MaremaTMdyecKMe  MOJEIM B JKOHOMHUKE.  BpluncnuTenbHbIE
DKCIIEPUMEHTHI C MOJEIISIMHU.

O6paboTka pe3yJbTaTOB SKCIEPUMEHTA. MeToJ HauMEHBIIUX KBaJIPaToOB.
OneHka 4YHCIOBBIX NApaMETPOB MOJEIHPYEMBIX OOBEKTOB M  MPOLECCOB.
BoccraHoBineHne 3aBUCUMOCTEN 10 pe3yJIbTaTaM dKCIIEPUMEHTA.

BepostHoctHeie  Mmomenu.  Metoasl Monte-Kapno.  MmMuranmonsnoe
MoienarpoBanue. CUCTEMbI MAaCCOBOTO OOCITYKMBaHHUSL.

Tabnuunbie (pensiuMoHHBbIE) Oa3bl NaHHbIX. TaOnuua — mnpeacTaBiIeHUE
cBeJleHHi 00 OJHOTHMHIHBEIX OOBekTax. Iloise, 3amucek. Kimrou tabmaumel. Pabora ¢
roToBOM 0a30if naHHBIX. 3amojHeHue O0a3bl JaHHBIX. [lowWck, copTUpOBKa U
bunbTpanys TaHHBIX. 3ampochl Ha BBIOOPKY JI@HHBIX. 3alpOCHI C MapaMeTpamu.
Brruncnsiembie mosisi B 3ampocax.

MHuorotabnuunbie 0a3bl JaHHBIX. THUMBI CBSI3eM MexAy TaOaulamu.
Buenmnuit kintou. [{enocTHOCTh 0a3bl TaHHBIX. 3aPOChl K MHOTOTa0JIMYHBIM 0a3aM
JTAHHBIX.

Nuteprer-ipriioxkenus. [loHaTHE 0 CepBEPHON U KIIMEHTCKOM YaCTAX CaWTA.
TexHONmorust «KJIMEHT — CEPBEP», €€ NTOCTOMHCTBA U HEAOCTAaTKU. OCHOBBI SA3bIKA
HTML wu kackaaueix Tabnui ctuieit (CSS). Cuenapum Ha s3bike JavaScript.
dopMbl Ha BEO-CTpaHUIIE.

Pa3smenenue BeO-caiiToB. Yciyra xoctunra. 3arpyska ¢aiioB Ha CaiT.

BBon m300pakeHui ¢ WCIOJIB30BAHUEM PA3IMYHBIX ITU(POBBIX YCTPOUCTB
(uudpoBbIX (poToanmapatoB U MHKPOCKOINOB, BUIEOKAMEp, CKAHEPOB M JIPYrUX



ycTpoictB). ['padmuecknii penaktop. Paspemenue. Kagpuposanue. Mcnpasienue
nepcrekTuBbl.  I'mcrorpamma.  Koppekuuss  ypOBHEH, KOPpEKLHs — LIBETa.
OOecuBeunBaHue IBETHBIX u300paxeHuil. Perymsb. PabGora ¢ obmactsamu.
OUIbTPHI.

MHuorocoiinbie u3o0pakeHus. TekcrtoBble cimon. Macka cnosi. Kanaibl.
Coxpanenue BbieneHHOW obOnactu. [lonroroBka wimocTpanuii s BeO-CalTOB.
AHUMUPOBaHHBIE U300PAKEHUSI.

Bekrtopnass rpaduka. IlpumutuBsl. M3MeHeHue mOpsAIKa 3SJIEMEHTOB.
BelpaBHuBanue, pacnpenenenue. ['pynnuposka. Kpusbie. @opmarsl BEKTOPHBIX
pucyHkoB. Mcnonb30BaHue KOHTYpOB. BekTopu3zanus pacTpoBbIX H300paXeHU.

[IpyHIMOBI  TTOCTPOEHUS M PENAKTUPOBAHUA TPEXMEPHBIX MOJENEH.
Cerounsle Momenu. Marepuanbl. MoJaenupoBaHHE HWCTOYHUKOB OCBELICHUS.
Kameprl. ApautuBable TexHonoruu (3D-npunrepst). Ilonarue o BupTyaiabHOU
PEaIbHOCTH U JOIIOJIHEHHOM PEaJIbHOCTH.



[NIAHUPYEMBIE PE3VIJIbTATBI OCBOEHUA IIPOTPAMMBI 11O
MHOOPMATUKE (YTJIYBJIEHHBIM YPOBEHB) HA YPOBHE CPEJHEIO
OBILEI'O OBPA3OBAHNA

JIMYHOCTHBIE PE3YJIBTATBI

JIn4HOCTHBIE ~ pe3yJbTaThl  OTPAXKAIOT TOTOBHOCTh M CIIOCOOHOCTH
oOy4Jaronmxcst PyKOBOACTBOBAaThCA CHOPMHUPOBAHHON BHYTPEHHEW MO3UIUEH
JUYHOCTH, CHUCTEMOW IIEHHOCTHBIX OpHEHTAIlM{, TO3UTHUBHBIX BHYTPECHHHX
yOXKIEHN, COOTBETCTBYIOIIMX TPAAUIIMOHHBIM IIEHHOCTSM  POCCHICKOTO
OOIIECTBA, pACHIUPEHHE KU3HEHHOIO OIbITA U OMbITA JIESITEILHOCTU B IpOIEcce
peanu3aludd  CpeACTBaMU  y4eOHOro  MpeaMeTa OCHOBHBIX  HaIpaBJICHHM
BOCITUTATEILHOM JIEATETLHOCTH.

B pe3ynbrate wuszyueHuss MHOOPMATUKH HA YPOBHE CPEIHEro OOIIEro
oOpaszoBaHus y oOyuyaroiierocs OyayT copMHpOBaHBI CIETYIOUIUE JTUYHOCTHBIC
pe3ybTaThl:

1) rpaxaaHCKOro BOCIMTAHMS:

OCO3HAHHE CBOMX KOHCTHTYIHMOHHBIX IIpaB W OOS3aHHOCTEH, YBa)KCHHE
3aKOHA W TPaBOMOpPSIKa,  COOJIOJICHHME  OCHOBOMOJIATAIOMIMX  HOPM
MH(OPMAIMOHHOTO MpaBa U HHHOPMAIITMOHHON OE30ITaCHOCTH;

TOTOBHOCTh MPOTUBOCTOSITh HJICOJIOTHU OKCTPEMHU3MA, HAIMOHAIN3MA,
KCeHO(pOOUHU, AUCKPUMHUHAIMK TI0 COLMAJIbHBIM, PEIIUTHO3HBIM, PAaCOBBIM,
HaIMOHAIBHBIM MTPU3HAKaM B BUPTYaJIbHOM IIPOCTPAHCTBE;

2) NIaTPHOTHYECKOI0 BOCIIUTAHMSA:

[IEHHOCTHOE OTHOIIIEHNUE K UICTOPUYECKOMY HACIIEUI0, TOCTIKEHUIM Poccun
B HayKe, UCKYCCTBE, TEXHOJIOTUSIX, TOHUMAaHUE 3HaYeHUsI HHOOPMATHKU KaK HAYKU
B KU3HHM COBPEMEHHOI'0 00IIECTBA;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUSA:

c(hOpMHPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, dTUICCKOTO TTOBEACHMUS;

CIIOCOOHOCTh OIICHUBATh CHUTYAaIlMI0 W TMPUHUMATh OCO3HAHHBIE PEIICHHS,
OPUEHTUPYSACh Ha MOPAJIbHO-HPABCTBEHHBIE HOPMBI U IIEHHOCTH, B TOM YHUCJIE B
cetu MHTEpHET;

4) 3¢TeTU4eCKOro BOCIIUTAHMSI:

ACTETUYECKOE OTHOIIEHWE K MHUPY, BKJIIOYAas OCTETUKY HAYYHOTO W
TEXHUYECKOTO TBOPUYECTBA;

CIIOCOOHOCTh BOCTIPMHUMATH PAa3JIMYHBIE BUABl MCKYCCTBA, B TOM YHUCIIE
OCHOBAHHOTO Ha MCITOJIb30BaHUN WH()OPMAITMOHHBIX TEXHOJIOTHH;

5) pu3u4eCcKOro BOCIMTAHMS:

chOpMHUPOBAHHOCTh  3J0pOBOr0 M  Oe3omacHoro obpasza  KH3HH,
OTBETCTBEHHOTO OTHOIIEHUS K CBOEMY 3J0pPOBBIO, B TOM 4YHCJIE 3a CYET



cobmonenus TpeOboBaHuil 0€30MacHOM 3KCILTyaTallii CPeCTB MH(OPMALMOHHBIX
¥ KOMMYHUKAIIHOHHBIX TEXHOJIOTHH;

6) Tpy10BOI0 BOCIIMTAHMS:

TOTOBHOCTh K AKTUBHOH JEATEIHHOCTH TEXHOJOTUYCCKOW W COIMAIBHOU
HAIPaBIEHHOCTH, CIIOCOOHOCTh WHUITMMPOBATH, IJIAHUPOBATH U CAMOCTOSITEIIBHO
BBITIOJTHATH TaKyIO JCATCIIEHOCTD;,

uHTepec K cdepam NpodecCHOHATBHON JeATEIbHOCTH, CBSI3aHHBIM C
WHPOPMATUKOHN, MPOrpaMMHUPOBAaHHEM M HH(DOPMAIMOHHBIMA TEXHOJIOTHUSIMH,
OCHOBaHHBIMH Ha JOCTIDKEHUSX HAayKd WHPOPMATUKA W HAYIHO-TEXHHUECKOTO
mporpecca, yMEHHE COBepIIaTh OCO3HAHHBIM BBIOOp Oymymied mpodeccuu u
pealln30BbIBaTh COOCTBCHHBIC )KU3HCHHBIC TIAHBI,

TOTOBHOCTh W CIIOCOOHOCTh K OOpa30BaHUI0O MU CaMOOOpa3OBaHUIO Ha
MPOTSHKCHUH BCEH KHU3HU;

7) 3KOJI0TrH4eCKOr0 BOCIIMTAHMS:

OCO3HaHWE TJI00AJBHOTO XapaKTepa JKOJOTHYCCKUX MPOOJIeM M IMyTeH HX
pelleHrs, B TOM 4YHCIE C YY6TOM BO3MOXKHOCTEH HMH(DOPMAIIMOHHO-
KOMMYHHKAITHOHHBIX TEXHOJIOTH;

8) neHHOCTH HAYYHOI0 NMO3HAHUS:

c(OPMUPOBAHHOCTh MHPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHS HAyKH, IOCTIKECHUSM HAYYHO-TEXHHYCCKOTO IIporpecca M
OOIIIECTBEHHOHN MPAKTHKH, 32 CYET IOHUMAHUS POJIM HH(OPMAIMOHHBIX PEeCypCOB,
WH(POPMAITMOHHBIX TIPOIECCOB M HH(MOPMAIMOHHBIX TEXHOJOTHA B YCIOBHIX
1idpoBoit TpaHchopMaIiu MHOTHX cep JKHU3HU COBPEMEHHOTO O0IIEeCTBa;

OCO3HaHWE IIEHHOCTH HAyYHOW JEATeIbHOCTH, TOTOBHOCTH OCYIICCTBIISITH
MPOEKTHYIO M HCCJICI0BATEIbCKYIO JISATEIbHOCTh MHINBUYaILHO U B TPYIIIIE.

B mporecce JOCTHXKEHHS JIMYHOCTHBIX PE3YJIbTATOB OCBOCHHUS MPOIPAMMBI
no wH(MOpMAaTHKE Yy OOYYAIOIIMXCS COBEPIICHCTBYETCS  AMOIMOHATHHBIN
WHTEIIICKT, MPEANOIararonmi cOpMUPOBAHHOCTb:

CaMOPETYJIMPOBAHHMSI, BKIIIOYAIOMIETO CAMOKOHTPOJIb, YMEHHE IPUHHUMATH
OTBETCTBEHHOCTh 3a CBOE IIOBEACHHME, CIIOCOOHOCTh aJanTUPOBAaThCA K
HMOIIMOHAIBHBIM H3MCHEHHSIM M MTPOSIBIIATH THOKOCTD, OBITh OTKPBITBIM HOBOMY;

BHYTPEHHEH MOTHBAIIMY, BKIIOYAIONICH CTPEMIICHHE K JTIOCTIDKEHUIO IEH U
yCIIeXy, ONTHMH3M, WHHUIIMATHBHOCTh, YMCHHE ICHCTBOBATH, MUCXOAS M3 CBOHMX
BO3MOKHOCTEH;

SMIIATHH, BKIIOYAIOIICH CIIOCOOHOCTh MOHUMATh SMOIMOHATIBHOE COCTOSIHHE
JIPYTHX, YYUTBIBATh €0 TPU OCYIICCTBICHUH KOMMYHHKAIIUH, CIIOCOOHOCTH K
COUYYBCTBHIO M CONIEPEIKUBAHUIO;

COIMAJIbHBIX HABBIKOB, BKITFOUYAIOIUX CITOCOOHOCTH BBICTPAaUBaTh OTHOIICHUS
C IPYTUMH JIIOJIbMH, 3a00TUTHCS, MIPOSIBIIATH HHTEPEC U pa3periaTh KOHOIUKTHI.



METANIPEAMETHBIE PE3YJIBTATBI

B pesynbrate wu3ydenus HHGOPMATUKHA HA YPOBHE CpPEIHEro OOIIero
oOpa3zoBaHus y oOyuaromerocss OyayT chOpMUPOBaHBl MeETanpeaIMETHbIC
pE3yNbTaThl, OTPAKCHHBIE B YHHBEPCAIBHBIX yUEOHBIX NEUCTBHUSIX, & UMEHHO —
MO3HABATENIbHBIC YHUBEPCAJIbHbIE y4eOHbIC JIEUCTBUS, KOMMYHUKATHUBHbBIC
yYHUBEpCaIbHbIE Y4YeOHbIE ACUCTBUS, PETYJSITUBHBIE YHUBEpCAIbHBbIC Y4YEOHBIC
JENUCTBUS, COBMECTHAS JIEATEIbHOCTD.

Ilo3naBaTe/IbHbIC YHUBEPCAJIbHBIC YUeOHbIE 1eiiCTBUS

1) 6a30Bble JJOruvYecKmne JaeicTBUSI:

CaMOCTOSITENILHO  (OpMYJIMpOBaTh M aKTyalM3UpOBaTh  IMpoOjeMmy,
paccMaTpHUBaTh €€ BCECTOPOHHE;

yCTaHaBJIMBATh CYUIECTBEHHBI MPU3HAK WM OCHOBAaHUA /I CPaBHEHUS,
KJ1accupuKauu U 0000IICHHUS;

ONpENENATh LEJIN JACSITEIBHOCTH, 3aJaBaTh IAapaMeTpbl M KPUTEPUU HX
JNOCTHKEHHSI,

BBISIBJISATh 3aKOHOMEPHOCTH M MPOTUBOPEUHS B PACCMATPUBAEMBIX SBJICHHSIX;

pa3palaThiBaTh IJIaH PEIICHUS MPOOJEMBbI ¢ YYETOM aHaIM3a UMEIOIIUXCS
MaTepHaJIbHBIX 1 HEMATEPUAJIbHBIX PECYPCOB;

BHOCUTBH KOPPEKTHUBBI B IESITEIILHOCTD, OLICHUBATh COOTBETCTBHUE PE3YJIbTATOB
L[EJI5IM, OLICHUBATh PUCKH MOCIIEACTBUI JEATEIBHOCTH;

KOOPJIMHUPOBaTh W  BBINOJHATH pabOTy B  YCJIOBHUSIX PEAIBHOTO,
BUPTYaJIbHOT'O 1 KOMOMHUPOBAHHOTO B3aUMOIEHCTBUS;

pa3BUBATh KPEATUBHOE MBIIIJICHHUE MTPU PELICHUN KU3HEHHBIX MPoOIIeM.

2) 0a30BbIe HCCJIEI0BATEIbCKHE NeiiCTBUSA:

BJIAJI€Th HABBIKAMH Y4EOHO-UCCIEI0BATENbCKON U MPOESKTHOM ESITEIbHOCTH,
HaBBIKAMHM  pa3peuieHusi MpoOsieM, CHOCOOHOCTBIO W TOTOBHOCTBIO K
CaMOCTOATEILHOMY MOUCKY METO0B PEUICHUS TPAKTUYECKUX 3a7a4, IPUMEHEHUIO
pPa3IUYHBIX METOJIOB IO3HAHUS;

OCYLIECTBJIATh PA3JIUYHBIE BHJIbBI JEATEIBHOCTH IO IOJIYYEHUIO HOBOIO
3HAHMS, €r0 HHTEpHpeTaluu, MNpeoOpa30BaHUI0 M MPUMEHEHUIO B Pa3IMYHBIX
y4€OHBIX CHUTYyalMsIX, B TOM 4YHUCJIE NPU CO3JAaHUU YYEOHBIX U COLMAIBHBIX
IIPOEKTOB;

(GbopMUpOBaTh HAYYHBIM TUI MBIIUICHUS, BIaJE€Th HAYYHOH TEPMUHOJIOTHEH,
KJIFOUEBBIMHU MTOHATUSAMHU U METO/IAMH;

CTaBUTh M (HOpPMYJIUpPOBaTh COOCTBEHHBIE 3aJayd B 0Opa30BaTEIbHOM
NEeATEIbHOCTH U dKU3HEHHBIX CUTYaLUSIX;



BBISIBJISITh MPUYMHHO-CIICACTBEHHBIE CBSI3M W aAKTyaJM3UpOBaTh 3a/aauy,
BBIIBUTATh TUNOTE3Y €€ pelIeHHs, HaXOAWTh apTryMEHThI Ji J0Ka3aTelbCTBa
CBOMX YTBEP)KJICHUH, 331aBaTh MapaMeTPhl U KPUTEPUHN PEIICHUS;

aHAJIM3UPOBaTh MOJYYEHHbIE B XOJE pEUICHUs 3a7aud pPe3yJIbTaThl,
KPUTHYECKH OIICHUBATh UX JOCTOBEPHOCTH, IPOTHO3UPOBATH U3MEHEHUE B HOBBIX
YCIIOBHSIX;

JIaBaTh OLIEHKY HOBBIM CUTYaIUsIM, OLIEHUBATH MPUOOPETEHHBIN OTIBIT;

OCYILECTBIIATh LEJICHAINIPABICHHbII TOUCK MEPEHOCa CPEJACTB U CIOCOOOB
JEHCTBUS B IPOPECCUOHANBHYIO CPELLY;

YMETh IEPEHOCUTh 3HAHUS B IO3HABATEJIBHYI0 U IPAKTHUUYECKYH oO01acTu
KU3HEIEATEIIbHOCTH;

YMETh UHTErPUPOBATh 3HAHUSA U3 Pa3HbIX MPEIMETHBIX 00IacTei;

BBIIBUTaTh HOBBIE MJIE€U, IpeUiaraTh OPUTMHAIbHBIE MOAXOAbl U PEUICHHUS,
CTaBUTb NMPOOJIEMBI U 33/1a4H, TOMYCKAIOIINE albTePHATUBHbBIC PELICHMUS.

3) pabora ¢ uHpopmMaumei:

BJIa/ICTh HaBBIKAMH MOJTy4eHUsI HHPOPMAIMH U3 UCTOYHUKOB Pa3HBIX THIIOB,
CaMOCTOATENIHO  OCYIIECTBJIATh  IOWUCK,  aHalu3, CUCTEMAaTU3alul |
MHTEPIIPETALNIO HH(POPMALIUY PA3IMYHBIX BUAOB U (DOPM IpeICTaBICHMUS;

CO3/1aBaTh TEKCThl B pa3iMuYHbIX (opMarax ¢ Y4YETOM Ha3HAYCHUS
uHpoOpMaMu U IEJIEeBOM  ayJUWTOpUH, BbBIOMpas ONTUMAIBHYIO (QopMy
IPEICTABIICHUS U BU3yaJIU3al1y;

OLIEHUBATh JIOCTOBEPHOCTb, JIESTUTUMHOCTh HH(pOpMalMu, €€ COOTBETCTBUE
IIPABOBBIM M MOPAJIbHO-3TUYECKUM HOpMaM;

UCIONIBb30BaTh  CpeAcTBa  MH(POPMALMOHHBIX M KOMMYHHKAI[MOHHBIX
TEXHOJOTHA B PEUICHHMH KOTHUTHUBHBIX, KOMMYHUKATUBHBIX M OpPTaHU3AI[MOHHBIX
3a/lad ¢ CcoOMtoJieHHueM TpeOOBaHUN HPrOHOMUKH, TEXHUKH O€30MaCHOCTH,
TMTUEHBl, PECypcocOepeKeHMs, TMpaBOBBIX M  OTUYECKUX HOPM, HOPM
nH(OPMAITMOHHON O€30TTaCHOCTH;

BJIQJIeTh ~ HABBIKAMH  pAclO3HABaHWA W 3aIIUTHl  HWH(pOpMaIHH,
MH(OPMAIIMOHHOW 0€30MaCHOCTH JINYHOCTH.

KoMMmyHMKaTHBHBIE YHHBeEPCAJIbHbIE YueOHbIEe 1eiCTBUSA

1) o61enme:

OCYIIECTBISATH KOMMYHHUKAIIMH BO BeeX chepax KU3HH;

pacCiio3HaBaTb HeBep6aJIBHBIe CpcaAcCTBa O6IHGHI/I$I, IIOHUMATh 3HAUYCHUC
COLIMAJIBHBIX 3HAKOB, PACMO3HABaTh NPEANOCHUIKM KOH(MIUKTHBIX CUTYyalluidl |
CMATYATh KOH(l)J'H/IKTBI;

BJIaCTH pa3in4YHbIMHU CHOCO6aMI/I O6HleHI/I$I J51 BBaHMOHeﬁCTBHH,
APTYMCHTUPOBAHHO BECTHU AHUAJIOT, YMCTh CMATYATDH KOH(l)J'II/IKTHBIe CUTYyalluH,



Pa3BEPHYTO W JIOTUYHO M3JIAraTh CBOKO TOYKY 3PEHHUSI C HUCIIOJIb30BAHUEM
A3BIKOBBIX CPEACTB.

2) coBMeCTHasA AeSiTeJIbHOCTD:

MIOHUMAaTh M MCIOJIb30BaTh MPEUMYIIECTBA KOMAHIHOW M WHIUBHUIYaJIbHOU
paboTHI;

BBIOMpaTh TEMAaTUKYy M METOAbl COBMECTHBIX JEHUCTBUH € YYETOM OOIIMX
MHTEPECOB U BO3MOKHOCTEN KAXJOT0 YJICHA KOJUIEKTUBA,

NpUHUMATh 1€  COBMECTHOM  JEATEIBbHOCTH, OpPraHU30BBIBATH U
KOOPJIMHUPOBATh JICMCTBUSI MO HUX JOCTWKCHHUIO: COCTABJIATH IUIAaH JCHCTBUM,
pacmpenensaTh pojii ¢ Y4€TOM MHEHHMH YYaCTHHKOB, OOCYXIaTh PE3yIbTaThl
COBMECTHOM padoThI;

OLICHUBATh KA4E€CTBO CBOEr0 BKJIAJa M KAXKIOTO YYaCTHHKA KOMAHIbl B
oOIINiA pe3ybTaT Mo pa3paboTaHHBIM KPUTEPUSIM;

npemiaraTb HOBBIE MPOEKTHI, OICHWUBATh HAEHU C TMO3WIAM HOBHU3HBI,
OPUTHHAJIBHOCTH, MPAKTUYECKON 3HAUMMOCTH;

OCYIIECTBIISITh TTO3UTUBHOE CTPATErMYECKOE TOBEICHUE B PA3IUYHBIX
CUTYaIUsX, IPOSIBISATh TBOPUYECTBO U BOOOpaKeHUE, ObITh HHUITUATUBHBIM.

PeI‘yJIﬂTHBHLIe YHUBEPCAJIBHBIC yqeﬁnme IleﬁCTBHH

1) camoopranusamnus:

CaMOCTOATENIBHO OCYILIECTBIISATh IO3HABATEIBHYIO JIEATEIBHOCTD, BBISBIIATH
npo0JieMbl, CTaBUTh U (HOPMYJIMPOBATH COOCTBEHHBIC 3a/laud B 00pa30BaTEIIbLHOM
NEeATEIbHOCTH U dKU3HEHHBIX CUTYaLUsIX;

CaMOCTOSITENIbHO ~ COCTAaBJATh IUIAH pELIEHUs MNpodsieMbl C  Y4ETOM
UMEIOITUXCST PECYPCOB, COOCTBEHHBIX BO3MOKHOCTEH M IIPEATIOUTCHHIA;

JaBaTh OLIEHKY HOBBIM CUTYallUsM;

pacIMpATh paMKH Y4eOHOT0 MpeaMeTa Ha OCHOBE JIUYHBIX MPEIOYTCHHI;

JienaTh OCO3HAHHBIM BBIOOP, apryMEHTUPOBATH €ro, OpaTh OTBETCTBEHHOCTh
3a pellICHHUE;

OLIEHUBATh NPUOOPETEHHBIN OIIBIT;

CrOCOOCTBOBaTh (OPMHUPOBAHUIO W MPOSBICHUIO HIMPOKOW SPYAMIIMHA B
pa3HbIX O00JACTSIX 3HAHWM, MOCTOSHHO TNOBBIIIATH CBOM OOpa3oBaTEIbHBIM U
KYJIbTYPHBIM YPOBEHb.

2) CAMOKOHTPOJIb:

JaBaTh OLIEHKY HOBBIM CUTyalUsIM, BHOCUTb KOPPEKTHBBI B JIESTEIILHOCTD,
OLIEHUBATh COOTBETCTBUE PE3YJIBTATOB LENSAM;

BJIAJETh  HABBIKAMM  IO3HABATENBHON  peduieKCMH  KakK  OCO3HAHMS
COBEPIIAEMBIX JIEWCTBHM M MBICIUTENBHBIX NPOLECCOB, WX pE3YyJbTaTOB U



OCHOBaHUi, UCMOJIb30BaTh MPUEMBI peduieKCUM IJIsl OIEHKH CUTyalluu, BBIOOpA
BEPHOI'O PEILICHHUS;

OLICHUBATh PUCKU U CBOEBPEMEHHO IIPUHUMATh PEIICHUS 110 UX CHUKEHUIO;

IPUHUMATh MOTHBBI W apryMEHTBl APYIMX IIPM AaHAIN3E pPE3yJIbTaTOB
NEATEIBbHOCTH.

3) npuHATHA ce0st U APYIrUX:

IPUHUMATH ceOsl, MTOHUMAsi CBOM HEIOCTaTKH U JOCTOMHCTBA,

IIPUHUMATh MOTHBBI W apryMEHTBl APYIMX IIPU AaHAIN3E pPEe3yJbTaTOB
NEATEIbHOCTH;

pU3HaBaTh CBOE IIPABO U IPABO JAPYTUX HA OLINOKY;

pa3BUBATh CIOCOOHOCTH TOHUMATh MUP C TIO3HUIMH JPYTOTro YeJIOBEKa.

IMPEAMETHBIE PE3YJIBTATBI

B npouecce usyueHus kypca MHGOPMATHKU YriyOJ€HHOro ypoBHs 6 10
Knacce oOydalompuMucs OyayT  JOCTUTHYTHl — CIEIYIOIIME  MPEeIMETHbIE
pe3yibTaThl:

BJIQJICHE TPEICTaBICHUSMH O poiu WHGOPMAIMU U CBSA3AHHBIX C HEH
IPOIECCOB B TPHUPOJIE, TEXHUKE H OOIIECTBE, MOHATHIMH «HHPOPMAIUI»,
«MH(POPMALIMOHHBIM  MPOIECC»,  «CUCTEMa»,  «KOMIIOHEHTHI  CHCTEMbD»,
«cucTeMHbIN 3 PerT», «MHPOPMAITMOHHAS CUCTEMAY, «CUCTEMA YIIPABICHUS;

BIaJCHUE METOJAaMH Toucka HuHbopMmanuu B cetd VHTepHEeT, yMeHwue
KPUTUYECKH OIICHUBATh MH(POpPMAIIHIO, TONYICHHYIO U3 ceTh HTepHET;

YyMEHUE XapaKTepHW30BaTh OOJBIIHE JaHHBIC, TMPUBOAUTH IPUMEPHI
WCTOYHUKOB HMX TIOJYYCHUS M  HAMNpaBIICHUS HCIOJIb30BAHUSA, yMEHHUE
KJacCU(UIIMPOBAaTh OCHOBHBIE 3a/Jlaud aHaJW3a JaHHBIX (MPOTHO3MPOBAHUE,
KJIacCU(pUKaIus, KIIaCTepU3aIus, aHam3 OTKJIOHCHHIA), MMOHUMATh
MOCIIEIOBATEIHHOCTh PEIICHUS 3a/1ay aHAJIM3a JaHHBIX: COOp MEePBUYHBIX JTaHHBIX,
OYHCTKAa W OIICHKa KauecTBa JaHHBIX, BBIOOp W/WIM TIOCTPOEHUE MOJCIH,
npeoOpa3oBaHue JaHHBIX, BU3YaIU3allusl TaHHBIX, HHTEPIPETAIHS Pe3yIbTaTOB;

MOHMMAHUE OCHOBHBIX MPHUHIIMIIOB YCTpPOWcTBAa W (YHKIIMOHUPOBAHUS
COBPEMEHHBIX CTAIIMOHAPHBIX U MOOMIIBHBIX KOMITBIOTEPOB, TEHICHIINN Pa3BUTHS
KOMITBFOTEPHBIX TEXHOJIOTHH;

BJIAJICHUE HaBbIKAMU PabOTHI C OMEPAIMOHHBIMUA CHCTEMaMU, OCHOBHBIMH
BUJIAaMUA TIPOTPAMMHOTO OOeCredYeHusl I pElmIeHus] YYeOHBIX 3a7ad  II0
BBIOpaHHOM CHeIuaIn3aIimy;

HaJIMYHE TMPEJCTABICHUN O KOMITBIOTEPHBIX CETSAX M UX POJIM B COBPEMEHHOM
MUpE, 0 0a30BBIX MPUHITAIIAX OPTaHU3ANN U (PYHKIIMOHUPOBAHUS KOMITHIOTEPHBIX
ceTeil, 00 OOmUX MpPUHIUINAX pPa3pabOTKM W (YHKIIMOHUPOBAHHUS HMHTEPHET-
MIPUITOKEHNM;



NOHMMaHHE Yrpo3 HMHGPOPMAIMOHHON O0€30MacHOCTH, HCIOJIb30BAHHE
METO/JIOB M CPEACTB IPOTUBOJAEHCTBHS JTHUM yIrpo3aM, COOJIIOACHHE MEP
0€30MacHOCTH, MPEJOTBPAILAIOIINX HE3AKOHHOE PAaCIPOCTPAaHEHUE MTEPCOHAIBHBIX
JaHHBIX, COOJIIO/IEHUE TPeOOBaHUM TEXHUKU O€30MaCHOCTH M TUTHEHBI ITPU paboTe
C KOMIIBIOTEPAMH U APYTUMU KOMIIOHEHTaMH LIU(PPOBOTO OKPYKEHUSI, IOHUMaHUE
IPaBOBBIX OCHOB MCIOJIb30BaHUS KOMIBIOTEPHBIX MpOrpaMM, 0a3 JaHHBIX M
paboTel B ceTn MHTEpHET;

INOHMMaHHE OCHOBHBIX IPUHIMIOB JUCKPETU3AlMU PA3NUYHBIX BHJIOB
uHpOpMallMK, YMEHHE ONPENeNiATh HHPOPMALMOHHBIH O0O0BEM TEKCTOBBIX,
rpauyecKux M 3BYKOBBIX JAHHBIX NPHU 3aJaHHBIX MapaMeTpax JUCKpPETU3alluHu,
YMEHUE OMNpPEACNATh CPEAHIO CKOPOCTh IE€pEelaud JAaHHBIX, OLIEHUBATh
U3MEHEHHE BpEMEHHM Tepefadyd IpH H3MEHEHUH HWH(POPMAIMOHHOTO 00BEMa
JTAHHBIX U XapaKTEPUCTHK KaHaja CBS3H;

YMEHUE HCIIONb30BaTh MPU PEUICHUH 3a/1a4 CBOWCTBA NMO3ULMOHHOW 3aIncu
YyHUCell, AITOPUTMA IMMOCTPOCHHUS 3alUCH YKCIIa B MO3UIIMOHHON CUCTEME CUHUCIICHUS
C 33JlaHHBIM OCHOBAHHMEM M IMOCTPOEHHUS YHUCIA MO CTPOKE, COJEpKAILEH 3alHCh
ATOr0 YWcCia B MO3ULHMOHHON CHCTEME CUMCIEHHA C 3aJaHHBIM OCHOBAHHEM,
YMEHHE BBINOJHATh apU(PMETHUECKHUE OlepalMd B IO3ULUOHHBIX CHUCTEMax
CUMCJICHHS,

YMEHUE BBINOJHATH MPe0oOpa30BAHMS JIOTUUECKUX BBIPAXKEHHM, HCIIONb3Ys
3aKOHBI aiNreOpbl JIOTUKH, YMEHUE CTPOUTh JIOTMYECKOE BBIPAXKEHUE B
JU3BIOHKTUBHOM U KOHBIOHKTUBHOM HOpPMaJIbHBIX (hOpMax IO 3aJlaHHOM Tabnuiie
UCTUHHOCTH, HUCCIIE0BaTh 00JacTb HUCTUHHOCTH BBICKA3bIBaHUS, COJEPIKAILEIO
NIEPEMEHHBIE, PEIIATH HECIIOKHBIE JJOTUYECKUE YPABHEHUS U CUCTEMBI YPaBHEHUIA;

NOHMMaHuEe O0a30BbIX aAJIrOPUTMOB OOpPAaOOTKM YHCIOBOM U TEKCTOBOM
uH(popmanuu (3arnuch 4Mcesl B MO3UIIMOHHOM CHUCTEME CUMCIEHUS, HAaXO0XKIEHUE
BCEX MPOCTHIX YHMCEI B 33JaHHOM JiMarna3oHe, 00paboTka MHOTOPa3psIAHbIX LEIbIX
YHCEJI, AHAJIN3 CUMBOJIBHBIX CTPOK M JAPYTHX), AITOPUTMOB IIOMCKA U COPTUPOBKH,
YMEHUE ONpPEAeNsATh CII0KHOCTh HM3Yy4aeMbIX B Kypce Oa30BBIX aJTOPUTMOB
(cyMMHpOBaHHE 3JEMEHTOB MAacCHMBa, COPTUPOBKA MaccHBa, MepeOOpHbIE
QITOPUTMBI, IBOMYHBIM MOUCK) U MPUBOJAUTH MPUMEPHI HECKOJIBKUX aJITOPUTMOB
Pa3HOM CIOKHOCTH ISl PEIIEHUS OJHOW 3a/1a4u;

BJIAJICHUE YHUBEPCAIbHBIM S3BIKOM IMPOrPaMMHUPOBAHUS BBICOKOTO YpPOBHS
(Python, Java, C++, C#), npencraBieHussMH O 0a30BBIX THUIAX JaHHBIX U
CTPYKTypax JaHHBIX, YMEHUE HCIOJb30BaTh OCHOBHBIC  YIPABISIONINE
KOHCTPYKLMH, YMEHHUE OCYILIECTBIATh AHAIN3 NPEIJOKEHHOM IPOTrpaMMBbI:
OTIPENAETATh Pe3yJbTaThl padOThl MIPOrpaMMBbl NPU 33JaHHBIX MCXOJHBIX JTAHHBIX,
ONpPENENATh, NPU KAKUX HCXOJIHBIX JAHHBIX BO3MOKHO IOJYYEHUE YKa3aHHBIX



PE3yNbTAaTOB, BBISBIATH JAHHBIE, KOTOPhIE MOTYT MPHUBECTH K OMHUOKE B padoTe
porpamMmbl, HOPMYIUPOBATH MPEJIOKEHHUS 110 YIYUIIEHUIO MPOTPAMMHOTO KOJIa;

YMEHHUE CO3/[aBaTh CTPYKTYPUPOBAHHBIE TEKCTOBBIE JIOKYMEHTHI U
JIEMOHCTPAlMOHHBIE MaTEPUAJbI C UCIIOJIBb30BAHUEM BO3MOKHOCTEN COBPEMEHHBIX
MPOTrPAaMMHBIX CPEJICTB U 00JIAYHBIX CEPBUCOB;

YMEHHE UCIOJIb30BATh JICKTPOHHBIC TAOJMIIBI JIJIs1 aHAJIN3a, IPEACTaBICHUS
u  00pabOTKM  JaHHBIX  (BKJIIOYas  BBIYUCIECHHUE  CYMMBI,  CPEIHErO
apu(pMETUYECKOTO, HauOOJBIIET0 W HAUMEHBIIEr0 3HAYCHUH, pEIIeHHe
ypaBHEHUH, BHIOOP ONTUMAJIBHOTO PEIICHUs, MOAOOp JUHUU TPEHJA, PEIlICHUE
3aJlay IPOTHO3UPOBAHMUS).

B npouecce n3yueHus Kypca HMHPOPMATHKU YIiyOJE€HHOrO ypoBHS 6 11
Knacce oOyJarommuMucs OyIyT  JOCTUTHYTHI  CIEAYIOIMHE  MPEAMETHBIC
pe3yJbTaThI:

YMEHHE CTPOUTh HEPABHOMEPHBIE KOJbI, JOMYCKAIOIINE OAHO3HAYHOE
JIEKOJIUPOBAHKUE COOOIIEHUM (MpePUKCHBIE KObI), HCIOJIb30BaTh MPOCTEUIIINE
KO/JIbI, KOTOPbIE MO3BOJISIOT OOHAPYKUBATh M UCIPABIATH OMMOKHU MpHU Mepeaaye
JIAHHBIX, CTPOUTH KOJI, 00E€CTICUMBAIONINI HAUMEHBIIYIO BO3MOXKHYIO CPEIHIOIO
JUIMHY COOOIIEHUS] TPU HU3BECTHOW YacTOTE€ CHUMBOJIOB, MOSICHATH MPHUHIIUIIBI
paboThI MPOCTHIX AJTOPUTMOB CIKATUSI TAHHBIX;

YMEHHE pellaTh aJrOpUTMUUYECKUE 3a/a4d, CBSI3aHHBIC C aHAIW30M rpados
(3aJayd  MOCTPOEHUS ONTUMAIBHOIO IyTH MEXAYy BeplIMHaMHu Trpada,
ONpENENICHUs]  KOJIMYECTBA  PA3IUYHBIX  NyTE€d  MEXAY  BEpIIMHAMU
OpUEHTHUPOBAHHOTO AIMKINYECKOro rpada), yMEHHUE HCIOIb30BaTh JEPEBbS MPH
aHaM3€¢ W TIOCTPOCHUU KOJOB W Ui TPEACTABICHUS apUPMETHUECKUX
BBIpAXEHUMN, TIPU PELICHUU 3a/1a4 TTOMCKAa U COPTUPOBKU, YMEHUE CTPOUTH JIEPEBO
UTPBI IO 33JJTaHHOMY QJITOPUTMY, pa3padaThiBaTh U 0OOCHOBBIBATH BHIUTPBHIIIHYIO
CTPaTEruio UrPhI;

yMEHUE pa3pabaThiBaTh W PEATU30BBIBATH B BHJEC MporpaMm 0a3oBbIe
QJITOPUTMBI, YMEHUE HCMOJIb30BaTh B MpOrpaMMax JaHHBIC Pa3IUYHBIX TUIIOB C
Y4ETOM OTPAHWYEHHUM HA JIUANA30H UX BO3MOXHBIX 3HAUYCHUW, MPUMEHSTH IPHU
pelIeHnH 3a/1ad CTPYKTYPhI JaHHBIX (CIUCKH, CIOBApHU, CTEKU, OUEpEU, IEPEBD),
UCIIOJIb30BaTh 0a30BbIE OMEpAIMH CO CTPYKTYpaMH JIaHHBIX, TPUMEHSTh
CTaHJapTHBIE U COOCTBEHHBIC TTOAMPOTPAMMEI JJIT 00paOOTKM YUCIOBBIX JTAHHBIX
U CUMBOJIBHBIX CTPOK, HCIIOJIb30BaTh MPU pa3pabOTKe MporpaMm OHOIMOTEKU
noAnporpaMM, 3HaTh (YHKIIMOHAJIbHBIE BO3MOXKHOCTH HHCTPYMEHTAIBHBIX
CPEIICTB Cpebl pa3padOTKH, YMEHHE HCTIOIb30BaTh CPEJICTBA OTJIAJIKH TIPOTPAMM B
cpezie NporpaMMUpPOBaHUs], YMEHUE JOKYMEHTUPOBATH MPOIPAMMBI;

yMEHUE CO37aBaTh BEO-CTPAHUIIBL;



BIIAJICHUE OCHOBHBIMH CBEJEHUSMH O 0a3ax JaHHBIX, WX CTPYKType,
CpeICcTBax co37aHUs M PabOThl C HUMH, YMEHHE WCIIOJNh30BaTh TAOIMYHBIC
(pensauoHHbIe) 0a3bl JAHHBIX (COCTABIAThH 3aMPOCH B 0a3aX JAHHBIX, BBIMOJIHSIThH
COPTHPOBKY U TOWCK 3aluceil B 0a3e JaHHBIX, HAMOJHATH pa3paboTaHHYIO 0a3y
JTAHHBIX ) ¥ CTIPABOYHBIC CUCTEMBI;

YMEHHUE UCIOJIb30BaTh KOMIBIOTEPHO-MAaTEMATHICCKUE MOJICITH /IS aHaJIn3a
O0OBEKTOB W TIPOIECCOB: (OPMYIUPOBATH IIEh MOJCIUPOBAHUS, BBITIOIHSTH
aHaJgu3 pe3yJbTaTOB, IMIOJYYCHHBIX B XOJIE MOJCIMPOBAaHUS, OICHUBATh
COOTBETCTBHE MOJICNIM MOJICTIUPYEMOMY OOBEKTY WM TMPOIIECCY, MPEICTABIAThH
pe3yJbTaThl MOJICTUPOBAHHUS B HATJISIZTHOM BUJIE;

YMEHUE OpraHW30BBIBATH JUYHOEC WH()OPMAITMOHHOE TMPOCTPAHCTBO C
WCITOJIb30BAHUEM PA3UYHBIX CPEACTB MHU(PPOBBIX TEXHOJOTUH, TOHUMAaHHUE
BO3MOXKHOCTEH IHU(POBBIX CEPBUCOB TOCYAAPCTBEHHBIX YCIYT, IU(POBBIX
o0pa3oBaTeIbHBIX CEPBUCOB,;

MOHMMAaHUE OCHOBHBIX MPHHIIMIIOB PabOThI, BOSMOXXHOCTEH W OTPaHHYCHHUS
MPUMEHEHUST TEXHOJIOTHA MCKYCCTBEHHOTO HMHTEIICKTa B PA3IUYHBIX O0JIACTSX,
HaJIMYME TIPEICTABICHUNA O Kpyre perracMbIX 3a7ad MaIIMHHOTO OOYyYeHUS
(pacrio3HaBaHusl, KJIaCCU(PUKALUU U MMPOTHO3UPOBAHUS) HAIMYUE MPECTABICHUN
00  HWCMNONB30BAaHUU  HMHPOPMALMOHHBIX  TEXHOJOTMM B Pa3IU4HBIX
npodeccuoHanbHbIX chepax.



TEMATHYECKOE IINTAHUPOBAHUE

10 KIIACC
KonuyecTBo yacos DJIEeKTPOHHbBIE
HaumeHoBaHue pa3iesioB U TeM (uudposbie)
Ne /o Kontpoabnsie IlpakTuueckue
NpOrpaMmbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypchl
Pa3nen 1. Hudposasi rpaMoTHOCTH
11 KomnbroTep - yHuBepcanbHOE YCTPONUCTBO 6
’ 00pabOTKU JaHHBIX
1.2 [IporpammHuoe obecrieueHne
1.3 KomnerorepHslie cetu 5
1.4 WNudopmannonHas 6e30nacHOCTb 2
Hroro no pazneny 24
Pa3nes 2. Teopernueckue 0CHOBbI HH(POPMATHKH
[IpencraBnenue nHpopmanuu B
2.1 per opman 19 2
KOMIIBIOTEpE
22 OcHOBBI anreOpsl JIOTUKU 14 1
2.3 Komnerorepnas apupmernka 7 1
Hroro no pazneny 40
Pa3zpnen 3. AlropuTtMbl M IpOrpaMMHUpPOBAHHE
3.1 BBenenune B nporpaMMupoBaHue 16 0.5
3.2 BcnomorarenbHble anropuTMbl
33 YucneHHble METOBI 3
34 AAropuTMBI 00pabOTKU CUMBOJIBHBIX 5 1

JTAHHBIX




3.5 ‘ AnTopuTMBI 00pabOTKH MacCHBOB 10 3.5
Hroro no pazneny 44
Pasznea 4. UndopMaumoHHbIe TEXHOJIOTHH
4.1 OO0paboTKa TEeKCTOBBIX JOKYMEHTOB 6 2.5
4.2 AHanus3 JaHHBIX 8 3
Hroro no pazneny 14
PesepBHOE Bpems 14
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 136 21.5




11 KJIACC

KonuyecTBo yacos DJIEeKTPOHHbIE
HaumeHoBaHue pa3aeioB 1 TeM nupposbie
Ne n/m P Kourpoububie IIpakTHyeckue (uubp )
NPOrpaMmblI Bcero o0pa3oBaTe/bHbIE
padoThI padoThI
pecypcsl
Pa3nes 1. Teopernueckue 0CHOBbI HH(POPMATHKH
Nudopmanus u uHGopMaioHHbIe
1.1 Popua Popuar 10 25
IPOLIECCHI
1.2 MonenupoBanue 8 2
Hroro no pazneny 18
Pa3nes 2. AnropuT™Mbl M IpOrpaMMHpOBaHue
2.1 DIEMEHTBI TEOPUH AITOPUTMOB 6 1
2.2 ANTOPUTMBI U CTPYKTYPBI JaHHBIX 28 10
OcHOBBI O0BEKTHO-OPUEHTHPOBAHHOTO
23 PHEHTHD 16 45
IPOrPaMMHUPOBAHUS
Hroro no paszneny 50
Pa3nen 3. UndopmaumoHHbie TEXHOJIOTUH
31 KomMmnberorepHo-MaTeMaTHuecKoe g )
) MOJIEJTMPOBAaHUE
3.2 bas3rer qaHHBIX 10 4
33 Be6-caiiTh 14 4
34 Kommprorepnas rpaduka 3.5
3.5 3D-MonenupoBanue 3
Uroro no pazgeny 48




Pe3epBHOE Bpemst 20

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 136 0 36.5







IHOYPOYHOE IIVTAHUPOBAHUME
10 KJIACC

Ne
n/n

Tema ypoka

TpeOoBaHus TEXHUKH 0€30MAaCHOCTU U
TUTHUEHBI IPH paboTe C KOMITbIOTEpaMU U
JOPYTUMU KOMIIOHEHTaMU IIU(GPOBOTO
OKPYKCHHUS

KoaudecTBO 9acoB

Bcero

KonTposabHubie
padoThI

IIpakTHyeckue
padoThI

Jlara
U3YYeHUS

DJIEeKTPOHHbIE
uudposeie
o0pa3oBaTe/ibHbIE

pecypchl

[IpuHUMIBI pabOTHI KOMIIBIOTEPOB U
KOMITBIOTEPHBIX CUCTEM

OOMeH 1TaHHBIMH C TOMOILBIO IHH.
KoHTposieps! BHEIIHUX yCTPOICTB

ABTOMaTHUYECKOE BHITIOJHEHUE nporpaMmal

MPOIIECCOPOM

OnepaTuBHas, TOCTOSTHHAS U
JOJITOBpeMeHHas naMsATb. KoHTposutepsl
BHEIIHUX yCTPOHCTB. [Ipsmont noctyn k
aMsATH

COBpeMeHHBIe KOMITBIOTCPHBIC
TEXHOJIOTUH

ITporpammHoe oOecrieueHue
KOMIIBIOTEPOB, KOMITBIOTEPHBIX CHCTEM U
MOOUJIBHBIX YCTPONCTB

CucteMHOe ITporpaMMHOE obecrieueHue.
OnepaiiuoOHHBIE CUCTEMBI




Yrunutsl. [{paiiBepbl yCTPOUCTB.

? [TapannensHOE TPOrpaMMUpPOBaHHE

10 WHcTannsanus 1 1enHCTaIUIIII
IIPOrpaMMHOT0 00ecreueHust
@aiinoBble cuctemsl. [IpuHLAIIBI

1 pa3MeleHust 1 UMEHOBaHUA (DailioB B
nonroBpeMeHHON namsaTH. [1[aGmoHb! st
ornucaHus rpymni ¢aition
3akoHoarenscTBO Poccuiickoit

12 ®denepanuu B 001aCTH MPOTPAMMHOTO
o0ecrnieueHns U JaHHBIX
[IpyHIMIIBI TOCTPOEHUS U aNllapaTHbIE

13 KOMIIOHEHTBI KOMIIBIOTEPHBIX CETEM.
CereBble MPOTOKOJIBI

14 Cerp UnTEpHET

15 Paznenenne IP-cetn Ha moaceTn ¢
IIOMOIIBIO MAaCOK ITOJCETEN

16 CereBoe aIMUHUCTPUPOBAHNE
Buns! nestensHoctu B cetn MIHTEpHET.

17 Cepsucsel HTepHeTa. ['ocygapcTBeHHbIE
AJIEKTPOHHBIE CEPBUCHI U YCIIYTH

18 Nudopmanmonnas 6€30macHOCTh

19 BpenonocHsle nporpaMmMHoe obecrieueHue
U METO/1bl OOpPBHOBI ¢ HUM

20 [IpakTuueckas pabota 1o Teme
"AHTHBUPYCHBIE IPOrPaMMBbI"

)1 Opranuzanus TMYHOTO apXHUBA

nHpopmanuu. PesepBHoe KOmMpoBaHUeE.




22

Hap OJIbHAA 3alluTa apXruBa

[u¢poBanune JaHHBIX

23

24

AnroputMm mudpoBanus RSA.
Creranorpadus

[IpakTuueckas pabota 1o Teme
"[lludpoBanue 1aHHBIX"

25

Wudopmanus, 1aHHbIC ¥ 3HAHUS.
WudopmanroHHbIe MTPOIECCH B TPUPO/IE,
TEXHUKE U 00ILEeCTBe

26

HenpepriBHbBIE U TUCKPETHBIE BETUUUHBI U
curHasibl. Heo0X0omMocCTh TUCKpeTH3auu
nHbOpMAaINH, IpeTHA3HAYEHHON /IS
XpaHeHus, nepeaadn U o0paboTKu B
U(POBBIX CUCTEMAX

27

JIBonuHOE KoMpoBaHue. PaBHOMEpHBIE 1
HEepaBHOMEpPHBIE KOJIbI. JlekomupoBaHue
COOOIIEHHH, 3alUCAHHBIX C IIOMOIIBIO
HEpPaBHOMEPHBIX KOJIOB

28

29

30

Ycnosue @ano. IloctpoeHrne 0AHO3HAYHO
JEKOJUPYEMBIX KOJIOB C IOMOIIBIO I€PEBA.
I'pad An. A. MapkoBa

EnuHuis n3smepeHus KoJauyecTna
nHpopmanuu. AnpaBUTHBIA MOIXOA K
OLIEHKE KOJIM4ecTBa MH(pOopMaluu

CucTeMbl CUHCIICHUS

31

[TepeBon uncen U3 OAHON CUCTEMBI
CUHCJICHHSI B IPYTYIO

32

I[BOI/I‘-IHaSI, BOCbMCpHYHAA U




33

meCTHaAuaTCpuIHas CUCTEMbI CUNCIICHUAA,
CBsA3b MCXKIY HUMHU

HBOI/I‘IHaH, BOCBMEpHUYHAA U

meCTHaAuaTCpuiIHas CUCTEMBbI CUNCIICHUAA,
CBs3b MCXKIY HUMU

34

I[BOI/I‘-IHaSI, BOCbMCpHYHAA U
meCTHaAuaTCpuiIHasd CUCTCMbI CUUCIICHUA,
CBA3b MCXKIAY HUMHU

35

36

37

ApudmeTrdeckue ornepanuu B
MO3UITMOHHBIX CUCTEMaX CUHCIICHUS

TpOI/IqHaH YpaBHOBCUICHHAA CUCTEMA
CUHUCIICHUA

I[BOI/ILIHO-Z[GCSITI/ILIHaH CucTeéMa CHUCJIICHUA

38
39

KO,I[I/IpOBaHI/Ie TCKCTOB

PactpoBoe konupoBaHue n300paxeHuit

40

41

42

[IpakTuueckas pabota 1o Teme
"luckperusanus rpapuueckoin
uHpopmanun"

I[BeToBBIE MOZENH. BekTOopHOE
KoaupoBanue. @opmarsl (haitnos.
Tpéxmepnas rpaduka. @paxranbHas
rpaduka

Koauposanue 3Byka. Ouenka
MH(POPMAIIMOHHOTO 00BEMA 3BYKOBBIX
JAHHBIX IPU 33JaHHBIX YaCTOTE
JUCKPETU3AINH U Pa3psIIHOCTH
KOJUPOBaHUs

43

[IpakTuyeckas pabora o Teme




44

" luckpeTrur3anus 3ByKOBOW nHpopMarmu'"

OcHOBBI anreOpsl JIOTUKU

45

46

47

Jlornueckue oneparuu. Tabauibl
UCTUHHOCTH

Jlornueckue BelpakeHus. Jlornueckue
TOXJecTBa. JloKka3aTenbCTBO JJOTHUYECKUX
TOXIECTB C [IOMOIIbBI0 TA0IUIl HICTUHHOCTHA

[IpakTuueckas pabota 1o Teme

«HOCTpOCHI/Ie H aHaJInu3 Ta6J'II/H_[
HCTUHHOCTHU B TaOJIUYHOM mpoueccope»

48

49

50

Jlormueckue Oorcpanyru 1 OoIcpannn Halq
MHOXKECTBaMH

Jloruueckue OIICpanru U OIICPalvi Hal
MHO>KECTBaMH

3aKOHEBI anre6pbl JIOTUKHU. DKBHUBAJCHTHEIC
Hp606p830BaHI/ISI JOTHUYCCKUX Bpra)KeHI/Iﬁ

51

52

53

Jlornueckue ypaBHEHUs U CHCTEMBI
YpaBHEHUU

Jlornueckue GyHKIMH. 3aBUCUMOCTh
KOJIMYECTBA BO3MOKHBIX JIOTMUECKHUX
(GYHKIUI OT KOJIMYECTBA apIyMEHTOB.
[TonHbIe cucTeMBI TOTMUECKUX (YHKIUI

Kanonnueckue opMbl TOrHYECKHX
BbIpakeHUI1. COBEpIICHHbIE
JU3BIOHKTUBHBIE U KOHBIOHKTUBHBIE
HOpMasbHbIE (POPMBI, ATTOPUTMBI UX
MOCTPOEHHUSI 110 TaOJIMIle HCTUHHOCTH

54

Jlornueckue 31eMEHTEI B COCTaBE




55

KOMIIBIOTEPA

Tpurrep. Cymmarop. MHoropa3spsiaHbii
CyMMarop

56

57

58

59

60

[TocTpoeHue cxem Ha JIOTUYECKUX
3JIEMEHTaX. 3alKCh JOTUYECKOTIO
BBIPAKCHUS 110 JIOTHYECKOU CXeMe

MuKpocxeMbl U TEXHOJIOTUS UX
IIPOU3BOJICTBA

[IpencraBienue UebIX YUCEN B TAMSATH
KoMIibtoTepa. OrpaHn4eHHOCTh AUana3oHa
qycell P OTPaHNYEHUU KOJIMYEeCTBa
paspsaoB. [lepenonnenue pa3psaaHoit
CETKH

be33nakoBbIe ¥ 3HAKOBBIE JAHHBIE.
3HaKOBBIN OUT. JIBOMYHBIH
JIOTIOJIHUTEIBHBIN KOJI OTPULIATEIbHBIX
YHCEN

[To6GuTOBBIC JTOTHYECKHUE OTIEPALIIH.

Jlornueckuii, apudmernueckuit u
LUKJIMYECKUH CIABUTH

61

62

63

IudpoBanue ¢ TOMOIIbIO TOOUTOBOI
onepauuu «uckiovaroniee UM
[IpeacraBnenue u XpaHeHUE B MAMSITH
KOMIThIOTEpA BEIIECTBEHHBIX YUCET

Brinmonsenue onepam/lﬁ C BCIICCTBCHHBIMHA
YuCJIaMH, HAKOIIJICHUC OIIMOOK npu
BBIYHUCIICHUAX

64

[TpakTrueckas padota o teme «M3ydueHue




mopaspsAAHOro MalilMHHOI'O NpEACTaBJICHUA
OCJIbIX U BEICCTBCHHBIX YHUCEII»

65 AHaJIi3 aJropuTMOB 1
Oransl pelieHus 3a1a4 Ha KOMIIbIOTEPE.

66 NHcTtpymeHTanbHbIE CpeCcTBa: 1
TPAHCIATOP, OTIATYUK, TPOPUIUPOBILUK
Cpena nporpammupoBanus. Komnumsmus

67 Y MHTEPIIPETAIUS IPOTPAMM. |
Bupryansasle MammHbl. THTErppOoBaHHas
cpena pa3paboTKu

68 Meto/ibl OTJIAIKK IPOTPaMM 1

69 Turbl mepeMeHHBIX B S3bIKE |
IPOTPaMMHUPOBAHUS

70 O06paboTKa LeNbIX Yncel 1

71 O0paboTKa BelIECTBEHHBIX YUCET 1

72 CrnyyaiiHble U TICEBIOCITYYaliHbIE YnCIa 1

73 Bersnenus. CnoxHbsle ycI0BHUs 1

74 [uxsl ¢ ycnoBueM 1
[{uKJIBI IO IEPEMEHHOM.

75 B3anMo3amMeHseMOCTh Pa3TUYHbIX BUI0B 1
IIUKJIOB

76 O6paboTka HaTypaTLHBIX YHUCET C 1
MCIOJIb30BAHUEM LIUKIIOB
HaxoxneHne BceX mpOCThIX YHCEN B

77 3alanHOM nuana3one [Ipaktuueckas ! 0.5
pabota no Teme «Pemenue 3agay METOI0M '
nepedopar»

78 WNHBapuaHT nukia 1




79

JIoKyMeHTHUpOBaHUE MPOTrpamMmm

O06paboTka JaHHBIX, XPAHSIIUXCS B

80 .
(aiimax

81 PazOuenue 3agaun Ha OA3a/1a4H
Hcnonk3oBaHue cTannapTHON OUOIMOTEKH

2 s3bpIKa nmporpammupoBanus. [logknrouenue
O1OIMOTEK MOANPOTrPAMM CTOPOHHHX
IIPOU3BOUTENIEH

83 [Toanporpammsl (Tpoueaypsl U ¢ YHKITUHN)

84 [TomnporpamMmel (iponeypsl ¥ (pyHKITHH)

85 [IpakTuueckas pabota 1o Teme
"PazpaboTka moamnporpamm"
Pexypcus. PexkypcuBHbIe 00BEKTHI

26 (ppakransr). PekypcruBHbIE POLIEYpPHI U
¢bynkuuu. Mcnonp3oBaHue cTeka Jis
OpraHM3alM PEKYPCUBHBIX BHI30BOB

87 [IpakTuueckas pabota 1o Teme
"PexkypcuBHBIE TOATPOrpaMMBbI"

23 MoaynbHBIN IPUHLUI IIOCTPOCHUS
porpamMm

89 YuciieHHbIe METOJIBI

90 [IpakTuueckas pabota 1o Teme
«HucneHHOoe peleHne YpaBHEHU

01 Hcnonp30BaHne AUCKPETU3ALINN B
BBIUUCIIUTENBHBIX 3a/1a4ax
[TpakTrueckas paboTa mo Teme

92 «[IpubmmxEHHOE BRIYUCIICHUE JTJIUH

KPUBBIX U TUTOIIAAEH GUTyp»




93

94

95

[IpakTrueckas padota nmo Teme «llonck
MakcuMyMma (MUHUMYMa) (QyHKIIUN

O6paboTka CUMBOJIBHBIX JIaHHBIX.
AJTOpUTMBI 00PaOOTKH CHMBOJIBHBIX
CTPOK: MOJICYET KOJUYECTBA MOSIBICHUN
CHUMBOJIA B CTPOKE

AJTOpPUTMBI 00paOOTKH CUMBOJIBHBIX

CTPOK: p336I/IeHI/Ie CTPOKH Ha CJIOBa I10
HpO66HBHBIM CHMBOJIaM

96

Anroput™bl 00pab0OTKH CUMBOJIBHBIX
CTPOK: IIOMCK IIOJCTPOKU BHYTPH TaHHOMH
CTPOKH; 3aMEHA HAlJICHHOM NIOJICTPOKHU Ha

JIPYTYIO CTPOKY

97

[IpakTuueckas pabota 1o Teme
"OO6paboTKa CTPOK C UCIIOJIH30BAHUEM
(GyHKIUI cTaHJapTHOM OMOJIMOTEKH SI3bIKA
MporpaMMupoBaHus”

98

99

['enepanus ciioB B 3a1aHHOM ali(haBUTE
MaccHuBBI ¥ TOCHEI0BATEILHOCTH YHCEN.

[IpakTuueckas pabota mo Teme
"3amnonuenue maccusa'

0.5

100

101

102

O060011EHHbIE XapaKTEePUCTUKN MacCHBa

JInHEeMHbBIN MONCK 3aJJaHHOT0 3HAUCHUS B
Maccuse. [IpakTudeckas paboTa o Teme
"JInHetHBIA TONCK 3aJaHHOTO 3HAYEHHS B
maccube"

[Ipaktuyeckas padora no Teme "[lorck
MHUHUMAaJIBHOIO (MaKCUMaJIbHOTO)

0.5




103

3JIEMEHTA B YUCJIOBOM Maccuse"

CopTrpoBKa OJHOMEPHOT'O MacCUBA.
[IpocTeie METOIbI COPTUPOBKH.
[IpakTrueckas padota mo teme "lIIpocTeie
METO/Ibl COPTUPOBKH MaccuBa"

0.5

104

CoptupoBka ciusinueM. beictpas
COPTUPOBKA MaccuBa (aJIrOpUTM

QuickSort). ITpakTrueckas padota 1mo Teme

"BricTpas copTupoBKa MaccuBa"

0.5

105

JIBOWYHBIN MOUCK B OTCOPTUPOBAHHOM
Mmaccuse. [Ipaktudeckast pabora 1mo reme
" JIBOMYHBII TOUCK"

0.5

106
107

JIByMepHbIE MaCCUBBI (MaTpPHULIbI)

Anroput™mbl 06pabOTKH MaTpUIL

108
109

Pemenue 3a1ay aHaim3a JaHHBIX

Cpe,I[CTBa TEKCTOBOT'O ITpoLeccopa

110

111

112

Kommnsrorepnas BEpCTKa TEKCTa

IIpakTruyeckas pabota no Teme "Bépcrka
JOKYMEHTOB C MATEMaTUYECKUMHU
bopmymnamn"

HNHCTpyMEHTHI pelieH3UpOBAHUS

U G G G i Sy

113

114

[IpakTuueckas pabota 1o Teme
"MHOrocTpaHu4YHbIE JOKYMEHTHI"

Oo6naunble cepBuchl. KosekTuBHas
pabota ¢ nokymeHTamu. [IpakTrueckas
pabota o Teme "KomnexktuBHas padbota ¢
JOKyMEHTaMu"

0.5

115

Anamu3 ganubix. boiapinne naHHbie




116

117

MarmaHoe oOydeHue

AHanu3 JaHHBIX ¢ TOMOMIBIO 3JIEKTPOHHBIX
TadJIuI

118

119

[IpakTuyeckas padora o reme "AHanus
JAHHBIX C MOMOIIIBIO AIEKTPOHHBIX
prling

[Toctpoenue rpadukoB QPyHKIUH.
[IpakTuueckas pabota 1o Teme
"HarnsaHoe npeacTaBieHue pe3yibTaToB
CTaTUCTHYECKOW 00paOOTKM JAHHBIX B
BUJIC TMarpaMM CPEICTBAMH PEaKTopa
ANEKTPOHHBIX Tabnui"

0.5

120

121

122

123

Jluauu Tpenna. [IpakTrueckas padbota mo
teme "[logOop nmuHuM TpeHaa,
MIPOrHO3UpOBaHuEe"

ITon6op mapamerpa. [IpakTrueckas padbota
1o TeMe "YncineHHoe peleHne ypaBHEHUM
C TIOMOIIBIO TOI00pa mapameTpa”
OnTumu3anus Kak MOMCK HAWITy4IIero
pELIEHNs B 3a/JaHHBIX YCIOBHSIX.
IIpakTuyeckas padora no Teme "Penienue
3aJ1a4 ONTUMH3ALUHU C IOMOIIBIO
ANEKTPOHHBIX Tabnui"

PesepBHOE Bpems

0.5

0.5

0.5

124
125

PesepBHOE Bpems

PesepBHOE Bpems

126

PesepBHOE Bpems

127

PesepBHOE Bpemst

— | | | |




128 PesepBHOE Bpems 1
129 PesepBHoe Bpems 1
130 PesepBHOE Bpems 1
131 PesepBHOE Bpems 1
132 PesepBHoe Bpems 1
133 PesepBHOE Bpems 1
134 PeszepBHOe Bpemst 1
135 PesepBHOE Bpems 1
136 PeszepBHOe Bpemst 1
OBUIEE KOJIMYECTBO YACOB I10 136 15

I[TPOTPAMME




11 KJIACC

KosauyectBo yacos DJIEeKTPOHHbIE
Ne ara ugposbie
/i Tema ypoka Beero Konrpoabnbsie IIpakruuyeckue fll3yqemm :)Iﬁg;ionaTeﬂbnme
padoThI padoThI pecypenI
KomngectBo nnpopmanmm 1
2 AJITOPUTMBI CKaTUsl TAHHBIX 1
Anroputm Xaddpmana 1
[IpakTuueckas pabora no teme "Cixkatue
4 J@HHBIX C IIOMOLIBIO AJITOPUTMA 1 1
Xadpdpmana"
5 Anroputm LZW 1
AJTOPUTMBI CKATHS TaHHBIX C TIOTEPSIMH.
6 [IpakTuueckas pabora no teme "Cixxatue | 0.5
naHHbIX ¢ otepsmu (anroputmsl JPEG, '
MP3)"
CkopocTb nepeiauu JaHHBIX 1
[TomexoycTONYMBBIE KOJIBI 1
9 [IpakTuueckas pabota 1o Teme 1 1
"[TomexoycroiunBblie KOIbI"
Cucrempl. KOMIIOHEHTBI CHCTEMBI U UX
10 B3aumoJeiicteue. CucteMHbIH 2 PexT. 1
VYnpasienue Kkak UHQOPMALMOHHBIN
nporiecc. OOpaTHas CBS3b
11 Mogenu 1 MOJETMpPOBaHKUE 1
12 I'padmr 1
13 Pemenue 3aau ¢ momouisio rpagos 1




14 HepeBbs

15 OCHOBBI TEOPUH UTP
[IpakTrueckas padota mo teme "llonck

16 BBIUIPBILTHONM CTPATErvy B UTPE C MOJIHON
uHpopmanuein"

17 CpenctBa HCKYCCTBEHHOTO MHTEIIJIEKTA

13 [IpakTuueckas pabora no teme "Cpezncraa
HCKYCCTBEHHOI'O MHTEIIeKTa"
dopmanuzanus NOHATHUS aIrOPUTMA.

19 Mammuna TrroprHra Kak yHuBepcaibHas
Mozeib BeluuciaeHui. Tesuc Yépua—
Trropunra
IIpakTuyeckas pabora no Teme

20 "CocraBieHue MPOCTON MPOrpaMMBbI IS
MamHbl Thropunra"

21 Mammuna I[locra

22 Hopmanshsie anropugmel Mapkosa
ANTOpUTMUYECKU HEPA3PEIINMBIE 3a/1a4H.

23 3anavya octanoBa. HEBO3MOKHOCTB
aBTOMATUYECKOM OTJIAJIKU IPOrpaMM

24 CI10)KHOCTh BBIYUCIICHUI
[Torck mpoCTHIX YKceN B 3aJaHHOM

25 JMaTa30He ¢ TOMOIIBIO AJITOPUTMA
«pemeto Dparocheran

26 [IpakTuyeckas padora no Teme "[lonck
IIPOCTBIX YHUCEN B 33JaHHOM Jlhana3zoHe"

7 MHoropa3psiiHble Lienble YKicia, 3aJa4u

JUTMHHON apu(pMETUKH




28

29

30

IIpakTuyeckas pabora o Teme
"Peanu3zanus BEIYMCIEHUN C
MHOT0pa3psIHbIMH yuciaMu"

CrnoBapu (accolMaTUBHBIC MACCUBBI,
O0TOOpaKeHHMs ). XOI-TaOIHUIIBI.
[TocTpoenue andaBUTHO-4aCTOTHOTO
CIIOBaps 71l 3aIaHHOTO TEKCTa
[IpakTuyeckas paborta 1o Teme

"[TocTpoenue andaBUTHO-YACTOTHOTO
cioBaps Juisl 3aIaHHOTO TekcTa"

31

AHann3 TeKkcTa Ha €CTECTBEHHOM SI3BIKE.
Brigenenune mocneoBaTeIbHOCTEH 10
mabmnony. PerynspHsie BbpaKeHUsI.
YacToTHBIN aHAIU3

32

33

34

[IpakTuueckas pabora no teme "AHanus
TEKCTa Ha €CTECTBEHHOM SI3bIKe"

Creku. AHanM3 MPaBUIBHOCTH CKOOOYHOTO
BBIpAKCHUS

Brruucnenue apudmernieckoro
BBIP)XEHUS, 3aIMCAHHOTO B MOCTPUKCHOMN

dbopme

35

[IpakTuueckas pabota 1o Teme
"Boruncnenue apupMeTuyeckoro
BBIPQ)XEHUS, 3aIMCAHHOTO B MOCT(PUKCHOM

dbopme"

36

Ouepenu. Mcnonb30Banue ouepenu st
BPEMEHHOT'0 XpaHEHUs JaHHBIX

37

[IpakTuyeckas pabora o Teme




38

39

"Ucnonb3oBanue ouepenn"

epeBbs. Peanusanus nepeBa ¢ TOMOUIBIO
CCBUIOYHBIX CTPYKTYp. [IBoruHbBIE
(6unapueie) nepesbs. [locTpoeHue nepesa
IUTsL 33JJAHHOTO apr(PMETHIECKOTO
BBIpKCHUS

[IpakTuueckas pabota 1o Teme
"Hcnosb3oBaHue AepEBbEB IS
BBIYUCIICHHS apU(PMETHICCKUX
BbIpaKeHU"

40

PekypcuBHBIC aJITOpUTMBI 00X0/1a JiepeBa.
Hcnonb30BaHue CTEKA M OUEPEIH JUIS
o0xoma nepena

41

42

43

44

PexypcuBHBIE anTOpuTMBI 00X0/1a AEpeBa.
Vcnonp30BaHue cTeka M O9epe Iy ISt
o0xo/a nepena

Anroputmsl Ha rpadax. [locTpoenue
MUHHMAaJIBHOTO OCTOBHOTO JiepeBa
B3BEIICHHOTO CBSI3HOTO
HEOPUEHTUPOBAHHOTO rpada

O6xon rpada B rmyouny. O6xox rpada B
HIAPUHY

KonndecTBo pa3nmuyHbIX MyTeH MEeXITy
BEpLIMHAMU OPUEHTHPOBAHHOTO
alMKJINYeCKOro rpaga

45

46

Asnroput™ JIeHKCTpBI.

[IpakTuyeckas pabora o Teme
"Boluncnenue IIMHBI KpaT4yanIiero nyTH




47

MEXy BepIIiHaMHu rpada (aIroputm
HeiixcTpsbr)"

Anroputm @noitga—Y opiamia

48

49

50

51

3aiauu, peraeMble ¢ TOMOILbIO
ANHAMHUYCCKOI'0 IMIpOorpaMMHUpPOBaHMA:
BBIUUCIIEHUE PEKYPCUBHBIX ()YHKIIUN

IIpakTuyeckas pabora no Teme
"Bprunciienue peKypcuBHBIX (DYHKIIMH C
MIOMOUIBIO JUHAMUYECKOTO
IIporpaMMupoBaHus”

3azauu, pemaeMble ¢ IOMOLIBIO
JUHAMHYECKOI0 IPOrPaMMHUPOBAHHSA:
IIOJCYET KOJINYECTBA BAPUAHTOB

[TpakTryeckas pabdora no teme "[loncuér

KOJIMYECTBA BAPUAHTOB C IIOMOILBIO
JMHAMUYECKOTO MPOorpaMMHpOBaHus"

52

3aiauu, pemraeMbple ¢ TOMOIIBIO
ANMHAMHUYCCKOI'0 IMMpOorpaMMHUpPOBaHU:
3a/la4 ONTUMH3AIUN

53

54

55

[TonsiTHe 0 mapagurmax
nporpaMmupoBanus. O630p S3bIKOB
IIPOTrpaMMHUPOBAHUSA

[Tonsatue 06 00BEKTHO-OPUEHTUPOBAHHOM
MIPOrpaMMHUPOBAHUU

O0bekThI U Kiacchl. CBOMCTBA U METOIBI
00BEKTOB

56

OOBEKTHO-OPUEHTUPOBAHHBIN aHAIN3

57

[IpakTuyeckas pabora o Teme




"Hcnoip30BaHne TOTOBEIX KJIACCOB B
nporpamme”

Pa3paboTka nporpamMM Ha OCHOBE

38 00BEKTHO-OPUEHTUPOBAHHOTO MOIX0/1a
[TpakTuyeckas padora "Pa3paboTka

59 IIPOCTOM MPOTrpaMMBbl C UCIIOJIb30BAaHUEM 1
KJ1accoB"
Wukancynauus. [Ipaktuueckas padota no

60 Teme "Pa3paboTka Kiacca, UCIOJIb3YIOIIET0 0.5
WHKaNCyJsuo"

61 Hacnenosanue. [Tomumopduszm

2 [IpakTuueckas pabora 1o Teme |
"Pa3paboTka uepapxuu Kiaccon"
Cpenbl ObICTPOI pa3pabOTKU MPOTPaMM.

63 [IpoexTupoBanue nutepdeiica
10JIb30BATENS

64 [TpoexTupoBanue uHTEpdeiica
MI0JIb30BATENSA

65 Vcnonp30BaHuE TOTOBBIX YIIPABIISIEMBIX
3JIEMEHTOB JIJIs TIOCTPOEHUs MHTepdeiica
[IpakTuueckas pabota 1o Teme

66 "Pa3paboTka nporpaMmsl ¢ rpaguueckum 1
unrepdeiicom”

67 W3yuenune BTOpoOro si3bIka
IPOrpaMMHUPOBAHUS

68 N3yuenne BTOpOro s3pIka
IPOrpaMMHUPOBAHUS

69 OTanbl KOMIIBIOTEPHO-MAaTEMAaTHYECKOTO




70

MOACIINPOBAHUSA

Jluckperuzaius Ipu MaTeMaTH4eCKOM
MOJICTTUPOBAHUH HEMIPEPHIBHBIX MTPOILIECCOB.
MoaenupoBaHue IBUKEHUS

71

72

73

74

[IpakTuyeckas pabora o Teme
"MopenupoBaHue JBUKEHUS"

MopenupoBaHie OHOJIOTUIECKHX CHCTEM.
[IpakTuyeckas pabota 1o Teme
"MonenupoBaHue OMOJIOTHYECKUX cucTeM"

MaremaTudecKkue MOJIEIN B DKOHOMUKE.
BreruucnurenbHbie OKCIICPUMCHTEI C
MOACIAMHA

BepositHocTHBIE MOAEnu. [IpakTueckas
pabota no Teme "MMuTanmoHHoe
MOJIETTMPOBAHUE C TOMOIIBI0 METOIA
Moure-Kapno"

0.5

0.5

75

KomnprorepHoe MoAenMpoOBaHUE CUCTEM
YIIPaBJICHUS

76
77

O06paboTka pe3yabTaToOB SKCIIEPUMEHTA

TabnuaHble (pensinoHHbIE) 0a3bl TaHHBIX

78

[Touck, copTupoBKa u GUIbTpaLHs
JaHHBIX. 3aMpOChl Ha BBIOOPKY JTaHHBIX.
3amnpocsl ¢ napamerpaMu. Beraucisemblie
T0JIS B 3a1pocax

79

80

[IpakTruyeckas pabora no reme "Pabora ¢
roToBoi 0a30ii JaHHbBIX"

MHuororabauysblie 0a3bl JaHHBIX. TUIIBI
CBsI3ei Mex 1y Tabiuiamu. BaenrHuit




KJIIOY. I_IGJ'IOCTHOCTI) 0a3nl JaHHBIX

[IpakTuyeckas pabora o Teme

81 "Pa3paboTka MHOTOTaOJIMYHOM Oa3bI
TaHHBIX"

20 3ampockl K MHOTOTA0IMYHEIM 0a3am
TAHHBIX

23 [IpakTuueckas pabota o Teme "3anpocsl K
MHOTOTA0IMYHOM 0a3ze JaHHBIX"

84 SA3bik ynpasienus JaHHbiMA SQL
[IpakTuueckas padbota 1o Teme

85 "VrpaBneHue JaHHBIMH C IIOMOIIBIO SA3bIKa
SQL"

26 Hepensiumonnsie 6a3bl JaHHBIX.
DKCIEPTHBIE CUCTEMBI

87 HNHTepHeT-IprioKeHus
[TonsiTHE O CEpBEPHON U KIMEHTCKON

88 qyacTsaxX caita. TeXHOJIOTHS «KJIUEHT —
cepBep», € JOCTOMHCTBA U HEJIOCTATKU

89 OcHogsl s13p1ka HTML

90 [IpakTuueckas pabora no teme "Coznanue
TEKCTOBOM BEO-CTpaHUIIBI"

91 Ocnogsr s13p1ka HTML

92 OcHoBgsl s13p1ka HTML
[IpakTuueckas pabora no teme "Coznanue

03 BeO-CTpaHUIIbI, BKIIOYAIOIIEH
MYJIbTUMEINIHBIE O0OBEKTHI (PUCYHKH,
3BYKOBBIC JIaHHBIE, BUCO)"

94 OcHoBBI KackaaHbIX Ta0auI cTriei (CSS)




[IpakTuueckas pabota 1o Teme

95 "OdopmiieHuE CTpaHUIIBI C TOMOIIBIO 1
KaCKaJHbBIX TaOIHIl CTHIICH"

96 Cuenapuu Ha si3bike JavaScript

97 Cuenapun Ha si3p1ke JavaScript

98 ®opmbl Ha BeO-CTpaHHULIE

99 [IpakTuueckas padbora no teme "O6padboTka |
TaHHBIX Gpopm"

100 Pa3memienue Beb6-caiiToB. Yciyra
XOCTHHTA. 3arpy3ka (ailyioB Ha CalT
KanpupoBanue. McnpaBnenue

101 nepcnekTuBsl. ['ucrorpamma. Koppexkuus
YPOBHEH, KOPPEKLUs 1IBETA.
ObeciBeunBaHNe LIBETHBIX U300pakeHUI
BBoa nzobpaxkeHuil ¢ UCIONIb30BaHUEM

102 Pa3IUYHBIX HUPPOBBIX YCTPOUCTB. 0.5
IIpakTruyeckas padora no Teme "O6paboTka .
¢ poBeIx Gortorpagpuit”
Peryms. Pabota ¢ obnactsamu. @uiabTpsl.

103 IIpakTuyeckas padora no Teme "Perymib 0.5
¢ poBeIx GoTtorpadpuit”
MHorocmnoitable n300paxxkenus. TekcToBbie

104 cnon. Macka cnosi. Kananel. Coxpanenue
BbIJIEJICHHOW 00JacTH

105 [IpakTuyeckas pabora o Teme !
"MHorocnoitable n300paxxeHus"

106 [ToaroroBka WiuTFOCTpAIMii 1715 BEO-CalTOB. 05

[IpakTuyeckas pabora o Teme




" AHUMHPOBAaHHbBIC N300paKeHUS"

Bekropnas rpaduka. Bexropuzamus

107 . 1
PacTpoBBIX U300pakeHU

108 [IpakTuyeckas padora no Teme "BekropHas |
rpaguka"

109 HP.I/IHHHHH HOCTpOGI{I/I}I U PEIAKTUPOBAHUS 1
TPEXMEPHBIX MOJIETEH

110 [IpakTuueckas padota no treme "Coznanue 1
MPOCTBIX TPEXMEPHBIX MoAeeH"

111 Cerounsie Moenu. Marepuasl 1

112 [IpakTuueckas pabora no teme "CeTouHble 1
monaenun"

113 MonenrpoBaHue HCTOYHUKOB OCBEIICHHUS. |
Kameps!

114 [IpakTuyeckas pabora o Teme 1
"Pennepunr"

115 AnnutuBHbIe TexHONOTUH (3D-pUHTEPHI) 1

116 [TonsaTne o BI:IpTyanLHoﬁ pEaIBHOCTH U |
JIOTIOJTHEHHOM pealbHOCTH

117 PesepBHOE Bpems 1

118 PesepBHOE Bpemst 1

119 PesepBHOE Bpems 1

120 PesepBHOE Bpemst 1

121 PesepBHOE Bpems 1

122 PesepBHOE Bpemst 1

123 PesepBHOE Bpems 1

124 PesepBHOE Bpemst 1




125 PesepBHOE Bpems 1
126 PesepBHoe Bpems 1
127 PesepBHOE Bpems 1
128 PesepBHOE Bpems 1
129 PesepBHoe Bpems 1
130 PesepBHOE Bpems 1
131 PesepBHoe Bpems 1
132 PesepBHOE Bpems 1
133 PeszepBHoOe Bpemst 1
134 PesepBHOE Bpems 1
135 PeszepBHoe Bpemst 1
136 PesepBHOE Bpems 1
OBIIEE KOJIMYECTBO YACOB I10 136 36.5

[NPOTPAMME







IPOBEPSIEMBIE HA EI'D 110 UHO®OPMATUKE TPEBOBAHUS K
PE3YJbTATAM OCBOEHUSI OCHOBHOM OBPA3OBATEJBLHOM
ITPOTPAMMBI CPEJHET'O OBIIIET'O OBPA3SOBAHUSI

Kon

NpoBepsieMoro
TpeOoBaHUA

IIpoBepsiemble TpeGOBAHUS K MPeIMETHBIM pPe3y/JbTATaM OCBOEHUSI
OCHOBHO# 00pa30BaTe/IbHOI MPOrpaMMbl CpeHero 001ero
o0pa3oBaHus

1.

3namv (nonumams)

1.1

[ToHnMaHWe OCHOBHBIX HPUHIUIIOB YCTPOMCTBA M (PYHKIIMOHUPOBAHHS
COBPEMEHHBIX CTAIlMOHAPHBIX M MOOMIBHBIX KOMITBIOTEPOB; TEHICHIIMHA
Pa3BUTUS KOMITBIOTEPHBIX TEXHOJIOTWH; BJIaJCHHUE HaBBIKAMH PabOTHI C
OIEPAIlMOHHBIMU CHUCTEMaMHd M OCHOBHBIMH BHAAMH IPOTPAMMHOTO
obecrieyeHnss JUIsi  peHICHWsT y4eOHBIX 3amad 1O  BBIOpaHHOM

cricnyajn3anuu

1.2

Hanuuue mnpencraBineHuii o 0a30BbIX NPUHLMIIAX OpraHU3allUd U

Q)YHKHI/IOHI/IPOB&HI/IH KOMIIBIOTCPHBIX ceTen

1.3

ITormmanne OCHOBHBIX MNPHUHOUIIOB JUCKPETU3ALUKU Pa3JINYHBIX BHUIOB

uHpopmarun

1.4

[Tonnmanue ©0a30BBIX AITOPUTMOB OOpPaOOTKH YMCIOBOW M TEKCTOBOM
uHpopMaluuy (3alMCh YHUCEN B IO3ULHOHHOM CHCTEME CUMCICHMS,
JIEIMMOCTbh LIEJIBIX YHMCEN; HAXO0XKJIEHUE BCEX IPOCTHIX YHCEN B 3a/laHHOM
Jarna3oHe; o0paboTka MHOTOPA3pSAHBIX IEIBIX YHCEN, aHaIu3

CHUMBOJIBHBIX CTPOK U I[pymx), AJITOPUTMOB IIOUCKA U COPTUPOBKU

1.5

3HaHue q)yHKHI/IOHaHI)HI)IC BO3MOXHOCTH HWHCTPYMCHTAJIBHBIX CPCIACTB

cpensl pa3paboTKu

1.6

Brnanenne OCHOBHBIMH CBEJAEHUSIMH O 0a3zax HaHHBIX, WX CTPYKTYpE,

CpeaAcCTBax CO3aHuAd U pa6OTBI C HUMH

1.7

ITonnManue BO3MOKHOCTEH U OI‘paHI/ILICHI/Iﬁ TEXHOJIOTUH HCKYCCTBECHHOI'O
HHTCIUICKTA B Pa3JIMYHBIX O6J'I8.CT}IX; HaJIn4yuec HpeI[CTaBJ'IeHI/Iﬁ 00
HUCITIOJIB30BaHNU I/IH(i)OpMaIII/IOHHI)IX TEXHOJIOT Ui B Pa3INYIHBIX

npodeccuoHanbHbIX chepax

1.8

Brmanenue TeopeTMUECKMM anmapaTtoM, IO3BOJIIOIIMM  OCYIIECTBIATH
MIPEACTABJICHUE 3aIaHHOI0 HATypaJbHOTO YHCJIA B PA3JIMYHBIX CHUCTEMAX
CUMCIICHUS; BBIMOJHATH MNpPeoOpa3oBaHUsl JIOTUYECKUX BbIPaXKEHUH,
UCTOJb3Ysl 3aKOHBI anreOpbl JIOTHKHU; ONpPENesaTh KpaT4alliuid MmyTh BO
B3BEIIEHHOM Trpae M KOJMYECTBO MyTeHl MEXIy BepIIMHAMU

OpPUEHTUPOBAHHOTO ALMKINYECKOro rpada
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2.1
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YMeHHe HCHOoib30BaTh KOMIBIOTEPHO-MATEMAaTUYECKUE MOJEIN s
aHanmm3a 00BEKTOB M IMPOLECCOB: (HOPMYTUPOBATH IIETb MOJCIUPOBAHMS,
BBIMOJHATh AQHAJINU3 PE3YyJIbTaTOB, MOJYUEHHBIX B XOJ€ MOEIUPOBAHUS;
OLICHMBATh aJICKBAaTHOCTh MOJEIH MOJCIUPYEMOMY OOBEKTYy WU

MPOLECCY; MPEACTABIIATh PE3YIBTATHl MOJAEIMPOBAHKS B HATJISITHOM BUE

YMenue KiacCH(PUIMPOBATH OCHOBHBIC 33/ladll aHAlM3a JaHHBIX
(mporHo3upoBaHue, KJaccupukanus, KJIacTepu3alus, aHaJIu3
OTKJIOHEHHI1); MOHMMATh MOCJIEeI0BATEIILHOCTh PEIleHUs 3a7ad aHalu3a
JAHHBIX: cOOp MEPBUYHBIX JAHHBIX, OUMCTKA U OLICHKA KAaueCTBa JIaHHBIX,
BbIOOp ¥ (WJM) TMOCTPOCHHE MOJENH, NpeoOpa3oBaHUE IAHHBIX,

BU3yalIn3allMd JaHHBIX, HHTCPHPCTALIUA PE3YJILTATOB

23

24

YMenue onpenensaTh HHHOPMAIUOHHBIA 00BEM TEKCTOBBIX, TpaHUeCKUX
Y 3BYKOBBIX JIJAHHBIX IIPHU 3aIaHHBIX MapaMeTpax JUCKPETU3aluu. Y MEHUE
ONIPENENATh CPEAHIOK CKOPOCTh IEPENayd  JaHHBIX, OLIEHMBAThb
W3MEHEHHE BpPEMEHHM Iepelayd NpU H3MEHEHUH HWH(OPMALUOHHOTO

00BbEMA JTaHHBIX U XapaKTEPUCTUK KaHaja CBSI3U

YMeHue CcTpouTh KOJA, OOECIEeYUBAIOLIMN HAUMEHBIIYI0 BO3MOXKHYIO

CPEJIHIO0 JUTMHY COOOIIEHUs IPU U3BECTHOM YacTOTE CUMBOJIOB

2.5

YMeHue ucnosib30BaTh MPU PELICHUHM 3a7ad CBOMCTBA IMO3ULIIMOHHOU
3allMCH YHUCEJI, aITOPUTMbI ITOCTPOCHUS 3allMCH YUCIA B IMO3ULIMOHHOU
CHCTEME CUHCIICHUS C 3aJaHHBIM OCHOBAHUEM M IIOCTPOEHHUS YHUCIa I10
CTPOKE, COZEpXKAalllel 3aluch ITOTO 4YUCiIa B MO3UIMOHHOW CHUCTEME
CUMCIIEHHSI C  3aJaHHBIM  OCHOBAaHHWEM;  YMEHHUE  BBIIOJHSATH

apI/I(l)MeTI/ILIGCKI/IG ornecpanru B IO3UIIUOHHBIX CUCTEMAaX CHHUCIICHHUA

2.6

2.7

YMeHue CTpouTh JIOTUYECKOE BBIPAXKEHHE B JIU3BIOHKTUBHOM U
KOHBIOHKTUBHOM  HOpMaIbHBIX (opMax MO 3aJaHHOM  Tabnwuie
UCTUHHOCTH; HCcleloBaTb 00JacTb HCTMHHOCTU  BBICKAa3bIBaHUS,

COACPKAIICTO MIEPEMECHHBIC, PCUHIATh HECIOXKHBIC JIOTHYCCKHUEC YPAaBHCHUSA

YMeHne pemiaTh alrOpUTMHUYECKHE 3a7aud, CBSA3aHHBIE C aHAIH30M
rpadoB (3aayu MOCTPOCHHS] ONTHUMAIBHOTO TMYTH MEXIY BEPIIMHAMH
rpada, onpenencHUs KOJUYECTBA PA3IMYHBIX IyTeH MEXAy BepITUHAMH

OPUCHTHUPOBAHHOI'O aTUKIIMICCKOTO rpa(ba)

2.8

YMeHne ucnoiab30BaTh JACPEBbA MPU aHAIN3EC U MMOCTPOCHHUUN KOJA0B U JJIA
MNpEaACTaBJICHUA apI/I(I)MCTI/I‘-ICCKI/IX BBIpa)KeHPIfI, npu peUICHUU 3adav
MoruCKa MU COPTHUPOBKH; YMCHUC CTPOUTH ACPCBO HUTPHI MO 3aJaHHOMY

IropuTMy; pa3padaThiBaTh U OOOCHOBBIBATH BBIUTPHIIIHYIO CTPATETHIO

UTPBI
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2.10

YMeHHe aHaJIM3UpPOBaTh QAJITOPUTMBI  C  HCIOJB30BaHUEM  TaOJIHII
TPACCUPOBKHU; ONPEIENATh 0e3 MCIOIb30BAHUS KOMITBIOTEPA PE3YIbTAThI
BBINOJIHEHUS HECJIOKHBIX IPOTrPaMM, BKJIFOYAIOIIMX LIMKJIbI, BETBIECHUS U

MMOAIIPOTrpaMMBI, ITPHU 3aJaHHBIX HCXOAHBIX JdHHBIX

VYMeHue OIpeleNaTh CIOXKHOCTh M3y4aeMbIX B Kypce 0a30BbIX
QITOPUTMOB (CYMMHPOBAHME 3JIEMEHTOB MacCHUBa, COPTUPOBKA MAacCHBa,
nepeOOpHbIE ANTOPUTMBI, JABOWYHBIM IOMCK) M NPUBOAMUTH IPUMEPHI

HCCKOJIbKHUX aJITOPUTMOB pa3H0171 CJIO)KHOCTHU UL PCIICHUA OﬂHOfI 3aJa4u

2.11

BnajgeHue yHUBEpCATbHBIM SI3BIKOM  TPOTPAMMHPOBAHUS  BBICOKOTO
ypoBHs (ITackanb, Python, Java, C++, C#), npeacraBieHusiMu o 6a30BBIX
TUTIaX JAHHBIX M CTPYKTypax JaHHbBIX; YMEHHE HCIIOJIb30BaTh OCHOBHBIC
VIOPAaBISIONME  KOHCTPYKIIMH;  YMCHHE  OCYIIECTBJIATh  aHAIH3
NPEIUIOKEHHOW ~ MPOrPpaMMBI:  ONPENESITh  PE3YyJbTaThl  PaOOTHI
NpOTrpaMMBbl TIPU 33JaHHBIX UCXOJHBIX JIAHHBIX; ONPEICIISATh, MPU KAKUX
UCXOJHBIX JIaHHBIX BO3MOKHO TOJYYCHHE YKa3aHHBIX pPE3YJIbTaTOB;
BBISBJISITH JIAHHBIC, KOTOPHIE MOTYT NpPHBECTH K OImMUOKe B paboTte
nporpaMMbl;  (QOPMYJIMPOBATh  NPEUIOKCHHS 1O  YIYYIICHHUIO

MMpOorpaMMHOIo Koia

2.12

2.13

YMeHne peann3oBBIBATH Ha BBIOPAHHOM JUII  HM3YYCHHS  SI3BIKE
nporpamMmmupoBanus Beicokoro yposHs (Ilackanb, Python, Java, C++, C#)
TUIIOBBIE aJITOPUTMBI 0OPaOOTKHM YMCell, YUCIOBBIX OCIIEI0BATEIbHOCTEH
M MacCHBOB: IIPEJCTaBJICHME YWCIa B BHUIAE HaboOpa MPOCTHIX
COMHOXMHTENEH; HaX0XJIEeHHE MaKCUMalbHOW (MUHUMaJIbHOM) HHDpPHI
HaTypaJIbHOTO YHCJA, 3alIUCAHHOTO B CUCTEME CUUCIIEHHS C OCHOBaHHUEM,
He mnpeBblmaonmM 10; BbluucCieHHMe OOOOLIEHHBIX XapaKTEPUCTUK
AJIIEMEHTOB MacchBa WJIM YHCIOBOM MOCIEA0BATEIBHOCTH (CYMMBI,
IIPOU3BENECHUS  CpPEAHEero  apu(@MEeTHYecKOro, MHUHUMAIbHOTO H
MaKCHMAaJIbHOTO JIEMEHTOB, KOJIMUYECTBA JJIEMEHTOB, YAOBJIETBOPSIOIINX
3aJJaHHOMY YCJIOBHIO); COPTHPOBKY JJIEMEHTOB MacCHUBa; YMEHHE
UCIIOJIb30BaTh B MpOrpaMMax JaHHbIE pPAa3IMYHBIX THUIOB C YYETOM
OTpaHMYEHUN Ha JMaNa3oH MX BO3MOXHBIX 3HAYEHUH, NPUMEHATH IpU
pELIEHNN 3a7a4 CTPYKTYpPBbI JAHHBIX (CIUCKH, CIOBAapH, CTEKH, OYEpEH,
JIepeBbsl); MPUMEHSATh CTaHJIAPTHBIE U COOCTBEHHbIE MOANPOTPaMMBI IS
00pabOTKM YUCIIOBBIX JAHHBIX M CUMBOJIBHBIX CTPOK; MCIOJIb30BaTh MpU
pa3paboTke MporpamMm OHOJIMOTEKH MOANPOrPaMM; YMEHHE HCII0JIb30BaTh

CpeacCTBa OTJIAAKHU IPOrpaMM B CpCIC IMPOrpaMMHUPOBaAHUA

YMenue HCIIOJb30BaTh OJICKTPOHHBIC Ta6J'II/II_U:I JJIA aHaJln3a,

MNpEACTaBJICHUA U O6pa60TKI/I JaHHBIX (BKJ'IIOLIEUI BLI60p OIITUMAJIBHOTO




pelieHus, moaAdop TUHUHM TpPEHJa, PeUIeHHe 3ahad MPOTHO3UPOBAHUS);
YMEHHE WCIONIb30BaTh TaONWUHbIC (pPEISIMOHHBIE) O0a3bl JaHHBIX U

CIIPpaBOYHBIC CUCTEMBI

2.14

YMeHue OpraHu3oBBIBaTh JHYHOC WH(MOPMAIMOHHOE IMPOCTPAHCTBO C
UCIIOJIb30BAaHUEM  PA3JIMYHBIX  CPEIACTB  IU(PPOBBIX  TEXHOJOTHIA;
MOHMMAaHUE BO3MOXHOCTEH LHM(PPOBBIX CEPBUCOB TOCYIAPCTBEHHBIX

yCIIyT, TUGPOBEIX 00pa30BATEILHBIX CEPBUCOB




INEPEYEHDB 2JIEMEHTOB COAEP KAHUA, IIPOBEPAEMbBIX HA EI'D
IO TH®OPMATUKE

Kox

HpOBepﬂeMblﬁ IJIEMEHT COAECPKaHUA

1

udposast rpaMOTHOCTH

1.1

1.2

OcCHOBHEBIE TEHACHIWHN Pa3BUTHA KOMIIBIOTCPHBIX TEXHOJIOTHH. HapannenLHLIe
BBIYMCIICHUA. MHoronpoueccopHHe CHUCTCMHBI. PacnpenenéHHHe

BBIYUCIIUTCIBHBIC CUCTEMBI 1 06p360TKa 0O0JIBIINX JaHHBIX

[IpyHIMIBI OCTPOEHHS] U allapaTHble KOMIIOHEHTHI KOMITBIOTEPHBIX CETEil.
CereBbie mnportokosnbl. Cerb HWMHrepHer. Appecanuss B cetu HMHTepHer.
[Ipotokomnsl creka TCP/IP. Cucrema nomennsix umeéH. Paznenenue IP-cetu Ha

MOJICETH C MOMOILBIO MAaCOK MOACETEeH

1.3

1.4

1.5

daitnoBas cucrema. [louck B (aitmoBoit cucreme. [IpuHIMIIBI pa3MenIeHUS U
uMeHoBaHus (aitnoB B gonroBpeMeHHOW mnamstu. [llaGnonsl i ommcaHus
rpymi ¢aiinos

CkopocTp mepefaud  JaHHBIX. 3aBUCHUMOCTh  BPEMEHM  Iepejayd  OT

MH(POPMAIIMOHHOTO 00bEMA TAaHHBIX U XapaKTEPUCTUK KaHAIa CBSI3U

HIudpoBanue aanHpix. CUMMeTpu4Hble U HecuMMmeTpuuHble mHGpsl. [ndps
npoctoii 3amensl. ludp Llesaps. udp Bmwxenepa. Anroput™m mudppoBaHHS
RSA

1.6

2.1

Kozpl, nmo3Bossitonie 00HapyXUBaTh U UCHPABIIATH OMIMOKH, BOSHUKAIOIINE MTPU
nepenaye 1aHHbIX. Paccrosinne Xammunra. KonupoBaHue ¢ MOBTOpEHUEM OUTOB.

Konsr XsMmMuHTa
Teopetuueckrue 0CHOBBI HHPOPMATUKHI

JlBouuHoe  KogupoBaHue.  PaBHOMepHBIE M HEPAaBHOMEpPHBIE  KOJBI.
JlexonupoBaHue COOOIIEHUH, 3alIMCAaHHBIX C ITOMOIIBI0O HEPABHOMEPHBIX KOJIOB.
Ycenosue ®ano. [locTpoeHHe OIHO3HAYHO NEKOIUPYEMBIX KOJIOB C ITOMOIIBIO

nepeBa

2.2

2.3

Teopernueckne mMoAXoAbl K OIEHKE KoauuecTBa HHGpopMauuu. EnuHuUIs!
U3MEpeHusi KoiauuecTBa HHGpopManuu. AndaBUTHBI MOIXOA K OILIEHKE
KonuyectBa HMH(pOpManuu. 3aKoH aJaUTUBHOCTH HH(opmanun. Dopmyna

Xaptnu. Uadopmarus u BepositHocTs. Dopmyia [llennona

Cucrembr cumucienus. Pa3BépHyras 3amuch IeNbIX H JIPOOHBIX YHCEN B
MO3UIIMOHHOM cucTeMe cuuciaeHns. CBoicTBa IO3WIIMOHHOM 3alMCcH YHCIIA:
KOJIMYECTBO IU(p B 3aIUCH, MPU3HAK JICTUMOCTH YUCIIAa HA OCHOBAHUE CHUCTEMBI
CUMCIICHUSI. AJITOPUTM NIEPEBOJIA LIEJIOT0 uncia U3 P-uuHOM cucTeMbl CUMCIIEHUS

B ACCATUYHYIO. AJ'IFOpI/ITM nepeBoja KOHe4YHOM P-munHO IIpO6I/I B ACCATUYHYIO.




24

2.5

AJropuT™M mepeBoja LENOTro Yucia U3 JECITHYHOW CHCTeMbl cuucieHus B P-
nuHyto. IlepeBox KoHewHOH pecsaTHuHOW Jpobu B P-nunyro. JIBowuHas,
BOCBMEpUYHAs M MIECCTHAAATEPUYHAS CUCTEMBI CUYUCIICHHS, CBSI3b MEXKITY HUMHU.
ApudmMerrdeckue ornepalyy B MO3UIIMOHHBIX CHCTEMaX CUMCIICHUS

TponuHas ypaBHOBEIICHHAsI CUCTEMa CUUCIIEHUA. [[BONYHO-IeCITHYHAS CUCTEMA
CUHCIIEHUS

Komuposanue texcroB. Komuporka ASCII. OgHoOaliTHbIe KOgupoBKU. CTaHmapT
UNICODE. Koauposka UTF-8. Ompenenenue wuHGOPMAIMOHHOTO 00BEMaA

TEKCTOBBIX COOOLLIEHUN

2.6

2.7

2.8

2.9

KomupoBanue nzobpaxenuit. OneHka nHGOPMaAMOHHOTO 00bEMa TpapuuecKux
AAaHHBIX IPU 3aJaHHBIX pa3pClICHUN U I‘HYGI/IHG KOAWpPOBaHUA LBECTA. HBCTOBBIC
monenu. KomupoBanue 3Byka. OneHka HH(pOPMALMOHHOIO 00BbEMa 3BYKOBBIX

JaHHBIX IIPU 3alaHHbIX YaCTOTC JUCKPECTU3AIUN U PASPAAHOCTH KOAUPOBAHUA

Anrebpa noruku. IloHsaTtue BbicKa3biBaHMsA. Bpicka3biBaTenbHble (OPMBI
(npenukatsl). KBaHTOpHI Cyl11€CTBOBAaHUS M BCEOOIIHOCTH.

Jlormueckue onepauuu. Tabmuipel HCTUHHOCTU. Jlormueckue BbIPaKEHUS.
Jlornueckue ToxxaecTsa. Jlornyeckue onepanny 1 onepanuy HaJ MHOXKECTBAMM.
3aKkoHBl anreOpspl JIOTMKH. OKBHUBAJICHTHbIE MPeoOpa3oBaHUs JOIMUYECKUX
BBIpa)KCHMI. JIornueckue ypaBHEHHs U CHCTEMBI YPAaBHEHU.

Jlornyeckre (QyHKIMU. 3aBUCUMOCTh KOJMYECTBA BO3MOMKHBIX JIOTHYECKHX
(GyHKLIUH OT KOJIMYECTBA apryMEHTOB.

Kanonnueckue (opMbl TOrHYECKUX BhIpasKEHHI

COBepI_HeHHBIe JAU3BIOHKTUBHBIC  KOHBIOHKTHBHLBIC  HOPMAJIBHBIC (I)OpMLI,

AJITOPUTMBI UX ITOCTPOCHUA 110 Ta6J'II/ILIe HCTUHHOCTH

Jlornueckue »sIeMEHTBI B cocTaBe Kommbiorepa. Tpurrep. Cymmarop.
MHuoropa3psaanbiii cymmarop. [loctpoenne cxeM Ha JOTMYECKUX 3JEMEHTax Mo
3aIaHHOMY JIOTHYE€CKOMY BBIPQKEHHUIO. 3alUCh JIOTHYECKOTO BBIPAKEHUS IO

JIOTUYECKOM cXeMe

2.10

2.11

Mopenu u wmonenupoBanue. llenmn monenupoBaHus. AJEKBATHOCTH MOJEIH
MOJIETTUPYEMOMY O0BEKTY WM nporeccy. DopManu3aius IpUKIaIHbIX 3a/1a4.
[IpencraBienne pe3ynbTaToB MOACTUPOBAHUS B BUJIE, YIOOHOM ISl BOCIIPUSITUS

yenoBekoM. ['paduueckoe npeacrapieHue 1aHHbIX (CXEeMBbI, TAOIUIBL, TPAdUKH).

[IpencraBineHne LeNbIX YHCEN B MaMATH KoMmmbioTepa. OrpaHHYeHHOCTh
JUana3oHa 4YHCell IPU OrPaHWYEHWH KoiudecTBa paspsaoB. IlepenonHenue
paspsnHOl ceTku. be33HakoBbie M 3HAKOBBIC JIaHHBIC. 3HAKOBBIN OUT. JIBOMYHBIN
JIOTIOJIHUTENBHBIN KO/ OTPULIATENIBHBIX YU CEI.

[ToGuToBbIe JorMueckue onepanuu. Jlormueckuit, apudmernueckuii u

uukauyecknit  casuru. llludgpoBanune ¢ mnomomp0 MOOUTOBOM  omnepauuu




«uckinouaromiee I

2.12

2.13

2.14

[IpencraBiacHue BEIECTBEHHBIX YHCEN B NMaMATH KOMIIBIOTEpA. 3Ha4aulas 4acTb
U NOopsAoK uMcia. Jluama3oH 3Ha4eHMM BeLIECTBEHHBIX uucen. I[IpoGiembl
XPAHECHUS BEIECTBEHHBIX 4YHCEN, CBSA3aHHBIE C OrPAHMYECHHEM KOJIUYECTBA
paspsaoB. BeinonHeHue omnepanuii ¢ BEIECTBEHHBIMHM YWCIIAMH, HAKOIUICHHE

omnoOoK IIpU BBIYUCIICHUAX

I'padpr. OcHoBHBIe TOHATHA. Buasl rpadoB. Onucanue rpadgoB C MOMOIIBIO
MaTpULl CMEXHOCTH, BECOBBIX MAaTpHIl, CIMCKOB CMEXHOCTU. PelieHnue
QITOPUTMUYECKUX 3aJad, CBA3aHHBIX C aHamu3oM rpadoB (mocTpoeHue
ONTUMAJIBHOTO IYTH MEXIY BepIIMHaMU Trpada, ompeneneHUue KOJIUYECTBA
pa3IMYHBIX MyTEH MEX]Iy BEPIIMHAMH OPUEHTUPOBAHHOIO ALMKIMYECKOTO
rpaca)

HepeBbs. bunapnoe nepeBo. JlepeBpsi moucka. CrocoObl o0xona aepesa.
[IpencraBnenne apupMeTHIECKUX BBIPAKECHUN B BUAE JAepeBa. Vcmonb3oBaHue

rpadoB U 1epeBHEB IIPU OMUCAHUU OOBEKTOB U MPOLIECCOB OKPYKAIOILEr0 MUpa

2.15

2.16

JluckpeTHble UTphl ABYX UTPOKOB ¢ MoJHON nHpopManuent. [loctpoenue aepesa
nepebopa BapUaHTOB, OMHUCAaHUE CTPATETHH WIPbl B TabnuyHOW (dopMme.

BLII/II‘pLIH_IHbIe U IIPOUT'PBIIIHBIC ITO3ULUH. BLII/II‘pLIIJ_IHHe CTpaTeruun

Cpe,I[CTBa HCKYCCTBECHHOI'O HHTCJICKTA. I/II[GHTI/I(bI/IKaLII/IH n IIOHUCK
I/I306pa)I(eHI/II>'I, paciioO3HaBaHHEC JIMII. Hcnonp3oBaHue METON0B HCKYCCTBECHHOI'O
HWHTCIIJICKTA B 06yqa101111/1x cucremax. Mcronp30BaHrue METOIOB HCKYCCTBCHHOI'O

WHTEJUIeKTa B poOoToTexHuke. MHTepHeT Bemel. Heliponnsie cetn

ANTOpUTMBI ¥ IPOIPaMMHUPOBAHHE

3.1

dopmManuzanus MOHATHA aIropuTMa. MammHa TeIOpHHTa Kak YHHBEpPCAJIbHAs

MOJEJb BBIYMCICHUMN

3.2

OneHka CIOXKHOCTH BblUMCICHHH. Bpemss paboTel M 00bEM HCNONB3yeMOM
aMsATH, MX 3aBUCUMOCTh OT pa3Mepa HCXONHBIX JaHHbIX. OreHka
aCUMITOTUYECKOW CIIO)KHOCTH aJITOPUTMOB. AJTOPUTMBI ITOJIMHOMHAJIBHON
cinoxHoctu. IlepeGopHble anropuTmel. IlpuMepsl pa3IUYHBIX aITOPUTMOB

peiCHUA OHHOﬁ 3ala4u, KOTOPbIC UMCIOT PA3JIMYHYIO CIIOKHOCTDH

33

34

OmnpeneneHre BO3MOXKHBIX PE3yJbTaTOB padOThl MPOCTEUIINX aJIrOPUTMOB
YIIpaBJICHUS] MCIIOJHUTEISIMH U BBIUMCIUTENBHBIX aNropuTMoB. OmnpexneneHue

HUCXOJHBIX JaHHBIX, IPHU KOTOPLIX aJITOPUTM MOKCT JaThb Tpe6yeMHﬁ pe3yiabTat

AJIFOpI/ITMLI O6pa6OTKI/I HAaTypaJbHbBIX YHUCCII, 3allMCAHHBIX B IMO3UIITMOHHBIX
CUCTEMAX CYHCIICHHA: p336I/IeHI/IC 3allMCu 4YucCjIa Ha OTACIbHBIC L[I/I(I)pbl,
HaxXOXJICHUEC CYMMBbI W IIPOU3BCIACHUIA III/I(l)p, HaXO0XJICHUC MaKCHMAaJIbHOM

(MUHMMAaNTBEHOW) UGB




[IpencraBnenue uyucia B BUAE HaOopa MPOCTBIX COMHOXKUTENEH. ANropuTM
OBICTPOTrO BO3BEJICHUS B CTENEHb. [IOMCK MPOCTHIX YMCEN B 3aJaHHOM JIMana3oHe

C TIOMOIIIBIO ATITOPUTMA «penieTo JparocheHar

3.5

MHOFOpa3p5[,HHBIe OeJIbIC YncClia, 3aga4u ﬂHHHHOﬁ apI/I(bMeTI/IKI/I

3.6

Azpik mporpammupoBanus (Ilackans, Python, Java, C++, C#). Tumnbsl gaHHBIX:
L[EJIOYHUCIICHHBIE, BEUICCTBEHHbIC, CHMBOJIbHBIC, JOrMueckue. BerBieHus.
Cnoxusie ycinoBus. ksl ¢ ycnoBueM. L{UKIIbI 110 IEpeMEHHOM.

OOpaboTka MaHHBIX, XpaHALIMXCS B (Qaitnax. TekcToBble M IBOMYHBIC (ailIIbI.
daiinoBsle nepeMeHHble ((aitioBbie ykazatenu). Utenue u3 (aitna. 3anuch B
(aii.

Pazbuenue 3amaun Ha moa3anauu. [logmporpaMmel (IpoieAypsl U PYHKITHH).

Hcnonp3oBanne CTaHAAPTHON OMOIMOTEKH S3bIKa IIPOTPAMMHUPOBAHHS

3.7

Pexypcus. PekypcuBHble mpoueaypbl U ¢(yHkuuu. Mcrnonb3oBaHue cTeka s

oprann3an pCKypCHBHBIX BBI3SOBOB

3.8

39

3.10

UYucnennsle Meroabl. TouHoe M mpuONMKEHHOE pelieHus 3anadd. YuciaeHHoe
pellieHre ypaBHEHHMI C momouibio mojdopa mnapamerpa. UHCICHHbIE METOJbI
pelieHusl ypaBHEHMi: MeToJ mepebopa, MeETOJ| IOJIOBUHHOIO JIEJIEHUS.
[TpubnmxEHHOE BBHIYMCICHUE JIMH KPUBBIX. Bpramcnenue romanei ¢uryp c
IIOMOUIBIO0 YUCJIEHHBIX METOJIOB (METOJ IPSIMOYTOJIbHUKOB, METOJ TpameLuii).
ITouck makcumyma (MUHUMYMa) QYHKUUU OJHOW IEPEeMEHHOH MEeTOJ0M

IIOJIOBUHHOI'O ACJICHUA

OOpaboTka  CHUMBOJBHBIX  JaHHBIX.  BcTpoeHHble — QYHKIMM  S3bIKa
MIPOrPaMMHUPOBAHHUS JIJIs1 00paOOTKH CUMBOJBHBIX CTPOK. AJITOPUTMBI 00paboTKU
CHUMBOJIBHBIX CTPOK: HO}ICLIéT KOJIMYECTBA IOSABJICHUU CHMBOJIA B CTPOKE,
pa3OueHre CTPOKH Ha CJIOBa IO MPOOEIBbHBIM CHUMBOJIAM, MOHUCK TMOJICTPOKH
BHYTpU JaHHOW CTPOKH, 3aMEeHa HaiIeHHOW MOJCTPOKM Ha JPYTYIO CTPOKY.
I'eneparust Bcex CJIOB B HEKOTOpOM ani(haBUTE, YAOBIETBOPSIOIIUX 3aJaHHBIM

orpannuyeHusM. [IpeoOpa3oBaHue ynciia B CHMBOJIBHYIO CTPOKY U 00paTHO

MaccuBsl ¥ IIOCIENOBATEIBHOCTH  4HCel. BpraucieHne  0000IIEHHBIX
XapaKTEPUCTHUK DJIEMEHTOB MacCHMBa WM YHCIOBOM IMOCJIEI0BATEILHOCTH
(CyMMBI, TpPOU3BEACHUS, CpeIHEro apuMETHYEeCKOro, MHUHUMAIBHOTO U
MaKCUMaJbHOTO 3JEMEHTOB, KOJUYECTBA JJIEMEHTOB, YAOBIETBOPSIOIINX
3aIaHHOMY YCJIOBHUIO). JIMHEWHBIM TOWCK 3aJlaHHOTO 3HAYEHUS B MAaCCHBE.
ANTOpUTMBI PabOThl C dSJEMEHTaMH MacCHMBa C OJHOKPATHBIM IMPOCMOTPOM
MaccuBa. COpTUpPOBKAa OJHOMEPHOTO MaccuBa. [IpocTbie METONbl COPTUPOBKHU
(MeTox my3BIpbKa, METOJ BBIOOpa, COPTHpPOBKAa BcTaBKamu). CopTUpOBKa
cmusiHueM. breicTtpas coptupoBka maccuBa (anroput™ QuickSort). J[BowmuHBIi

MTOMCK B OTCOPTUPOBAHHOM MAaCCHBE




3.11

3.12

3.13

JIByMepHBIE MacCHBBI (MaTpuLbl). ANTOPUTMBI  00paOOTKH  JBYMEpPHBIX
MacCHBOB: 3allOJIHEHHE JBYMEPHOTO YHCIOBOIO MaccHBa IO 3a/JaHHBIM
IIpaBUJIaM, MOMCK 3JIEMEHTa B JIBYMEPHOM MAacCCHUBE, BBIYMCIECHHE MaKCHUMyMa
(MMHHUMYMa) U CYMMBI 3JIEMEHTOB JIBYMEPHOI'O MacCHBa, I€PECTaHOBKA CTPOK U
CTOJIOIIOB IByMEPHOTO MacCHBa

CrmoBapu  (accolMaTUBHBIC  MAacCUBBI,  OTOOpa)keHHWs).  XOII-TaOJHIIBL.
[TocTpoenue andaBUTHO-YACTOTHOTO CIOBAPS AJIS 33JJAHHOTO TEKCTa

Crexku. AHaIN3 TPaBWIBHOCTH CKOOOYHOTO  BBIpAXCHUSA. Bblumcienue
apu(METHYECKOTO BBIPa)KEHUS, 3aIIMCAaHHOTO B MOCT(HUKCHOM (hopme.

Oqepem/l. Hcnons3oBanne ouepean 4jisi BpPEMEHHOI'O XpaHCHHA JaHHBIX

3.14

3.15

3.16

Anroputmbl Ha Tpadax. [locTpoeHMe MUHHMAaJIbHOTO OCTOBHOTO JepeBa
B3BELLICHHOI'O CBSA3HOTO HEOPUEHTHUPOBaHHOro rpada. KoauuecTBo pasnuyHbIX
nyTeil Mex 1y BepIIMHAMU OPUEHTHPOBAHHOTO ALMKIMYECKOro Ipada. AIropurm
JlerkcTphl

JHepeBps. Peanusanus nepeBa ¢ IOMOIIBIO CCBUIOYHBIX CTPYKTYp. J(BOM4YHBIE
(bunapusie) nepeBbs. IlocTpoeHue nepeBa il 3aJaHHOTO apUPMETHYECKOTO
BbIpakeHUs. PekypcuBHBIE anropuTMbsl 006xona aepesa. Vcrnonb3oBaHue cTeka u
ouepeau i 00xo/a AepeBa

JluHaMu4ecKkoe MporpaMMHUpPOBaHME KaK METOJl PELICHMs 3a/lad ¢ COXPaHEHUEM
IIPOMEXYTOUHBIX PE3Yy/IbTaTOB. 3aJauH, PEIIAEMbIE C IIOMOILBIO JUHAMHYECKOTO
MIPOTPaMMHUPOBAHUS: BEIYUCIICHUE PEKYPCUBHBIX (YHKIUHN, MOJICUET KOINIECTBA

BAapuaHTOB, 3ala4v OIITUMU3alIUN

3.17

4.1

[TonsiTue 00 OOBEKTHO-OPHUEHTUPOBAHHOM HporpamMmupoBaHuu. OOBEKTH U
kyaccel. CBoMCTBa U MeTOAbl 00BEKTOB. OOBEKTHO-OPUEHTHUPOBAHHBIA aHAINU3.
PazpaGoTka mnporpaMM Ha OCHOBE OOBEKTHO-OPHEHTHPOBAHHOIO TMOAXOJA.

Wukancynsuus, Hacae10BaHue, MoJIuMophu3m
WNHdopmannoHHbIE TEXHOJIOTUU

AHanu3 naHHbIX. OCHOBHBIE 33Jlayd aHaJlIW3a JAHHBIX: IPOTHO3MPOBAHUE,
KJaccupuKanus, KilacTepusanusi, aHaiau3 OTKJIOHeHHH. IlocienoBaTenbHOCTH
pelieHus 3a1a4 aHaJin3a JaHHBIX: cOOp MEPBUYHBIX JAHHBIX, OYUCTKA M OLIEHKA
KauecTBa JaHHBIX, BHIOOp M (WIM) TOCTPOSGHHE MOJENH, Mpeodpa3oBaHue
JAHHBIX, BU3YyalIW3allusl JAHHBIX, UHTEpHpeTanus pe3ynbTratoB. [Iporpammubie
cpenctBa u HHTEepHET-cepBUCH UIsi 0O0paOOTKHM M TPENICTABICHUS JaHHBIX.

Bonwsmme manasie. MammaHOE 00yueHne

4.2

AHanu3 JNaHHBIX C TIOMOIIBIO JJIEKTPOHHBIX TaOuuil. BbIUUCIEHHWE CYMMBI,
cpenHero  apudMETUYECKOTOo, HAWMOONBIIEro  (HAaUMEHBIIETO)  3HAYCHUS

Juara3zoHa. BeruucieHnue KOE)(b(I)I/II_II/ICHTa KOoppelisinuu IBYX PpAIO0B HOAaHHBIX.




[TocTpoeHne cTOMOYATHIX, JUHEHYATHIX M KPYroBbIX amarpamm. l[loctpoeHue
rpadukoB ¢pyHkumid. [lon6op MMHUYM TpeHAa, peleHre 3a1a4 MPOrHO3UPOBAHMUS.

Pemenne 3aJ[a4 OIITUMH3allMU C IIOMOIIBIO 3JICKTPOHHBIX Ta6J'II/II_I

4.3

Juckperuzanust NOpH  MaTeMaTHYECKOM  MOJICIMPOBAHUHM  HEMPEPHIBHBIX
nporeccoB. MonenupoBanue JABWXKEHHA. MojenupoBaHue OHOJOTHYECKUX
cucteM. MaremaTuueckue MOAENUM B OKOHOMHUKE. BblunciuTenbHbIE
SKCHEPUMEHTHl ¢ MojensaMu. OOpaboTka pe3ynbTaToOB SKCIEpUMEHTa. Meron
HAaUMEHBIIMX KBaApaToB. OIlEHKAa YHUCIOBBIX MapaMETPOB MOJEIUPYEMBIX
O0BEKTOB M IMPOIECCOB. BoccTaHoBieHHE 3aBUCHMOCTEH IO pe3yibTaTaMm

OKCIICPUMCHTA

4.4

4.5

4.6

BepositHoCTHBIE MOJIEIIH. MeTtonanl Mownre-Kapio. NmuranmonHoe

MojienpoBanue. CHCTEMBI MaCCOBOTO O0CTYKUBAHHSI

TabnuaHbIe (peNsuOHHBIC) 0a3bl TaHHBIX. TabmuIa — IPEICTaBICHUE CBEICHUI
00 ogHoThnHBIX 00BekTax. Ilone, 3amucek. Kmrou tabmuupel. Pabota ¢ rorosoit
0a30ii naHHbBIX. 3armonHeHne 0asbl AaHHBIX. [loMCK, cOpTHpPOBKa M (UIBTpanUs
JaHHBIX. 3ampochkl Ha BBIOOPKY JaHHBIX. 3alpochkl C MapaMeTpaMu.
Brrunciisiemble nosist B 3anpocax.

Mmuorotabnuunbie 0a3bl JaHHBIX. TUIBI CBS3ell Mexay Tabnuiamu. BHemrHuit
kitou. LlenocTHOCTH 0a3bl JaHHBIX. 3apOChl K MHOTOTA0IMYHBIM 0a3aM JaHHBIX
TexctoBbiii mpoueccop. CpencrBa IMOMCKa W aBTO3aMEHbl B TEKCTOBOM
npoueccope. CTpyKTypUpPOBaHHbIE TEKCTOBbIE TOKYMEHTbI. CHOCKH, OTJIaBJICHHUE.
[IpaBuna UUTHPOBAHUS MCTOYHUKOB U odopmieHHs OubaMorpapuyeckux

CCBIJIIOK




YYEBHO-METO/INYECKOE OBECIIEYEHHE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

METOANYECKHUE MATEPHUAJIBI U YUUTEJIA

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCbI CETU

HUHTEPHET
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